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ENGINEERING INDEX, INC., indexes and annotates selectively, on the basis of engineering 
significance, the available current technical periodicals received by and permanently housed 
in the Engineering Societies Library. Included are the regular professional and trade jour- 
nals, publications of engineering societies, scientific and technical associations, universities, 
laboratories and research institutions, government departments and agencies, and industrial 
organizations. Papers of conferences and symposia, separate and non-serial publications of 
various kinds, and selected books are also covered. Patents are excluded. The following lists 
only the periodical and serial publications reviewed. 


A 


AEG Progress. Berlin, Germany 

AEI Engineering. London, England 

AGARD. Paris, France 
Reports 
Specifications 

A.I.Ch.E, Journal. New York, N.Y. 

A.I.M. See Association des Ingénieurs Electriciens 
l'Institut Electrotechnique Montefiore—Bulletin 

ARS Journal. New York, N.Y. 

ASEA Journal. Vasteras, Sweden 

ASHRAE Journal. New York, N.Y. 

ATB Metallurgie. Mons, Belgium 

ATE Journal. Liverpool, England 

ATZ. See Automobiltechnische Zeitschrift. 

AWA ‘Technichal Review. Sydney, Australia 

Académie des Sciences—Comptes Rendus. Paris, France 

Academie Polonaise des Sciences—Bulletin—Serie des Sciences 
Techniques. Warsaw, Poland 

Académie Royale de Belgique—Bulletin de la Classe des Sciences. 
Brussels, Belgium 

Academy of Sciences of the USSR—Bulletin—Physical Series 
(Translation of Izvestiya Seriya Fizicheskaya by Columbia 
Technical Translations). White Plains, N.Y. 

Acier-Stahl-Steel. Brussels, Belgium 

Acoustical Materials Association—Bulletin. New York, N.Y. 

Acoustical Society of America—Journal. New York, N.Y. 

Acta Chimica Sinica. Peking-West, China 

Acta Electronica. Paris, France 

Acta Mechanica Sinica. Peking, China 

Acta Metallurgica. New York, N.Y. 

Acta Metallurgica Sinica. Shenyang, China 

Acta Polytechnica Scandinavica. Stockholm, Sweden 

Acta Technica (Budapest). Budapest, Hungary 

Acta Technica (Prague). Prague, Czechoslovakia 

Adhesives Age. New York, N.Y. 

Advanced Management. New York, N.Y. 

Advances in Applied Mechanics. New York, N.Y. 

Advances in Astronautical Sciences. See American Astronautical 
Society—Proceedings 

Advances in Chemical Engineering. New York, N.Y. 

Advances in Chemical Physics. New York, N.Y. 

Advances in Cryogenic Engineering. See Cryogenic Engineering 
Conference—Proceedings 

Advances in Electronics and Electron Physics. New York, N.Y. 

Advances in Geophysics. New York, N.Y. 

Advances in Petroleum Chemistry and Refining. New York, N.Y. 

Advances in Physics. London, England 

Advisory Group for Aeronautical Research, North Atlantic Treaty 
Organization. See AGARD 

Aeronautical Quarterly. London, England 

Aeroplane and Astronautics. London, England 


Sortis de 


Agricultural Engineering. St. Joseph, Mich. 
Air Conditioning, Heating and Ventilating. New York, N.Y. 
Air Engineering. Detroit, Mich. 
Air Pollution Control Association. Pittsburgh, Pa. 
Journal 
Proceedings 
Air Pollution Foundation—Report. San Marino, Calif. 
Air University Quarterly Review. Maxwell Air Force Base, Ala. 
Aircraft and Missiles. Philadelphia, Pa. 
Aireraft Engineering. London, England 
Aireraft Production. London, England 
Akademiya Nauk SSSR. Izvestiya. Otdelenie Tekhnicheskikh 
Nauk. Energetika i Avtomatika. Moscow, U.S.S.R. 
Akademiya Nauk SSSR. Izvestiya. Otdelenie Tekhnicheskikh 
Nauk. Mekhanika i Mashinostroenie. Moscow, U.S.S.R. 


Akademiya Nauk SSSR. Izvestiya. Otdelenie Tekhnicheskikh 
Nauk. Metallurgiya i Toplivo. Moscow, U.S.S.R. 
Akademiya Nauk SSSR. Izvestiya. Seriya Geofizicheskaya. Mos- 
cow, U.S.S.R. 
Akademiya Nauk SSSR. Izvestiya. Seriya Geologicheskaya. Mos- 
cow, U.S.S.R. 
Akusticheskii Zhurnal. Moscow, U.S.S.R. 
Alabama. University. University, Ala. 
Bureau of Engineering Research—Bulletin 
State Mine Experiment Station 
Bulletin 
Technical Reports 
Alabama Geological Survey. University, Ala. 
Bulletin 
County Report 
Special Reports 
Alabama Polytechnic Institute—Engineering Experiment Station 
—Bulletin. Auburn, Ala. 
Alberta Society of Petroleum Geologists—Journal. Calgary, Alta. 
Algeria. Bureau de Recherches Miniéres de 1’Algérie—Bulletin 
Scientifique et Economique. Algiers Algeria 
Allgemeine Waermetechnik. Frankfurt am Main, Germany 
Allis-Chalmers Electrical Review. Milwaukee, Wis. 
Alluminio. Milan, Italy 
Alta Frequenza. Milan, Italy 
Aluminium. Duesseldorf, Germany 
Aluminium Development Association—Information Bulletin. Lon- 
don, England 
Aluminium Suisse. Zurich, Switzerland 
American Association of Cost Engineers—Bulletin. Durham, N.H. 
American Association of Petroleum Geologists—Bulletin. Tulsa, 
Okla. 
American Association of State Highway Officials—Proceedings. 
Washington, D.C. 
American Astronautical Society—Proceedings. New York, N.Y. 
American Ceramic Society. Columbus, Ohio 
Bulletin 
Journal 
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American Chemical Society. Washington, D.C. 
Advances in Chemistry Series 
Journal 
American City. New York, N.Y. 
American Concrete Institute. Detroit, Mich. 
Journal 
Standards 
American Documentation. New York, N.Y. 
American Dyestuff Reporter. New York, N.Y. 
American Electroplaters’ Society—Technical Proceedings. Newark, 
N.J. 
American Engineer. Washington, D.C. 
American Foundrymen’s Society—Transactions. Des Plaines, Ill. 
American Gas Association—Operating Section—Proceedings. New 
York, N.Y. 
American Gas Association Monthly. New York, N.Y. 
American Gas Journal. Dallas, Tex. 
American Gear Manufacturers Association—Standards. Washing- 
ton, D.C. 
American Geophysical Union—Transactions. Washington, D.C. 
American Helicopter. New York, N.Y. 
American Helicopter Society—Journal. New York, N.Y. 
American Highways. Washington, D.C. 
American Institute of Electrical Engineers. New York, N.Y. 
Eastern Joint Computer Conference. See Eastern Joint 
Computer Conference—Proceedings 

Electronic Components Conference. See Electronic Com- 
ponents Conference—Proceedings 

National Telemetering Conference. 
metering Conference 

Special Publications 

Standards 

Transactions 
Applications and Industry 
Communication and Electronics 
Power Apparatus and Systems 

Western Joint Computer Conference. See Western Joint 
Computer Conference—Proceedings 

American Institute of Industrial Engineers—Proceedings. Atlanta, 
Ga. 

American Institute of Mining, Metallurgical and Petroleum 
Engineers—Metallurgical Society. See Metallurgical Society 
of American Institute of Mining, Metallurgical and Pe- 
troleum Engineers 

American Institute of Steel Construction—National Engineering 
Conference Proceedings. New York, N.Y. 

American Iron and Steel Institute. New York, N.Y. 
Contributions to the Metallurgy of Steel 
Papers 
Regional Technical Meetings—Addresses 
Steel Products Manual 

American Journal of Physics. New York, N.Y. 

American Journal of Science. New Haven, Conn. 

American Leather Chemists Association—Journal. 
Ohio 

American Machinist. New York, N.Y. 

American Management Association—Management Reports. New 
York, N.Y. 

American Mineralogist. Washington, D.C. 

American Petroleum Institute. New York, N.Y. 

Proceedings 
Publications of Special Divisions 

American Philosophical Society—Proceedings. Philadelphia, Pa. 

American Power Conference—Proceedings. Chicago, Ill. 

American Railway Engineering Association. Chicago, 
Bulletin 
Proceedings 

Rocket Society—National Telemetering Conference. 

See National Telemetering Conference 


See National Tele- 


Cincinnati, 


Ill. 


American 


American Scientist. New Haven, Conn. 
American Society for Metals—Transactions. Cleveland, Ohio 
American Society for Quality Control—National Convention 


Transactions. Milwaukee, Wis. 


American Society for Testing Materials. Philadelphia, Pa. 
ASTM Standards 
Book of ASTM Standards 
Bulletin 
Proceedings 
Special Technical Publications 
Supplement to Book of Standards 

American Society of Agricultural Engineers—Transactions. St. 
Joseph, Mich. 

American Society of Civil Engineers. New York, N.Y. 

Manuals of Engineering Practice 
Proceedings Journals 

American Society of Lubrication Engineers—Transactions. New 
Yorks ON: YY: 

American Society of Mechanical Engineers. New York, N.Y. 
Papers 
Special Publications 
Standards 
Transactions 

Journal of Applied Mechanics 
Journal of Basic Engineering 
Journal of Engineering for Industry 
Journal of Engineering for Power 
Journal of Heat Transfer 

American Society of Naval Engineers—Journal. 
D.C. 

American Society of Safety Engineers—Journal. Chicago, Ill. 

American Society of Tool Engineers—Research Reports. Detroit, 
Mich. 

American Standards 
Monkey 

American Vacuum Society—National Symposium on Vacuum 
Technology—Transactions. New York, N.Y. 

American Water Works Association—Journal. New York, N.Y. 

American Welding Society—Standards and Specifications. New 
York, N.Y; 

American Wood Preservers’ Association—Proceedings. Washing- 
ton, D.C. 

Amsterdam. Nationaal Luchtvaartlaboratorium (National Aero- 
nautical Research Institute)—Reports and Transactions. 
Amsterdam, Netherlands. 

Analytical Chemistry. Washington, D.C. 

Angewandte Chemie. Frankfurt am Main, Germany 

Annalen der Physik. Leipzig, Germany 

Annales de Physique. Paris, France 

Annales de Radioélectricité. Paris, France 

Annales des Mines. Paris, France 

Annales des Mines de Belgique. Liége, Belgium 

Annales des Ponts et Chaussées. Paris, France 

Annales des Télécommunications. Paris, France 

Annales des Travaux Publies de Belgique. Brussels, Belgium 

Annals of Physics. New York, N.Y. 

Annual Review of Nuclear Science. Palo Alto, Calif. 

Antriebstechnik. See Schriftenreihe Antriebstechnik. 

Applications and Industry. See American Institute of Electrical 
Engineers—Transactions 

Applied Hydraulics and Pneumaties. Cleveland, Ohio 

Applied Mathematics and Mechanics (Translation of Prikladnaya 
Matematika i Mekhanika by American Society of Mechan- 
ical Engineers). New York, N.Y. 

Applied Mechanics Reviews. San Antonio, Tex. 

Applied Scientific Research. The Hague, Netherlands 

Applied Statistics. London, England 

Architectural Forum. New York, N.Y. 

Architectural Record. New York, N.Y. 

Architectural Science Review. Sydney, Australia 

Archiv der Elektrischen Uebertragung. Stuttgart, Germany 

Archiv fuer das Eisenhuettenwesen. Duesseldorf, Germany 

Archiv fuer Eisenbahnwesen. Frankfurt am Main, Germany 

Archiv fuer Elektrotechnik. Berlin, Germany 

Archiv fuer Technisches Messen. Munich, Germany 

Archiwum Automatyki i Telemechaniki. Warsaw, Poland 

Archiwum Budowy Maszyn. Warsaw, Poland 


Washington, 


Association—American Standards. New 
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Archiwum Elektrotechniki. Warsaw, Poland 
Archiwum Gérnictwa. Warsaw, Poland 
Archiwum Hutnictwa, Warsaw, Poland 
Archiwum Inzynierii Ladowej. Warsaw, Poland 
Archiwum Mechaniki Stosowanej. Warsaw, Poland 
Argentina. Administracién General de Obras Sanitarias de la 
Nacién—Revista. Buenos Aires, Argentina 
Arizona, University. See Arizona Bureau of Mines—Bulletin 
Arizona Bureau of Mines—Bulletin. Tucson, Ariz. 
Arkansas. University—Engineering Experiment Station—Bulletin. 
Fayetteville, Ark. 
Arma Engineering, Garden City, N.Y. 
Asbestos. Philadelphia, Pa. 
Asociacién Mexicana de Geologos Petroleros—Boletin. Mexico 
City, Mexico 
Assembly and Fastener Engineering. Wheaton, II]. 
Associacao Brasileira de Metais—Boletim. Sao Paulo, Brazil 
Association des Ingénieurs de la Faculté Polytechnique de Mons— 
Publications. Mons, Belgium 
Association des Ingénieurs Electriciens Sortis de l’Institut Electro- 
technique Montefiore—Bulletin. Liége, Belgium 
Association for Computing Machinery. New York, N.Y. 
Eastern Joint Computer Conference. See Eastern Joint 
Computer Conference—Proceedings 
Journal 
Western Joint Computer Conference. 
Computer Conference—Proceedings 
Association Internationale pour le Calcul Analogique—Annales. 
Brussels, Belgium 
Association of Applied Physicists (Calcutta). Calcutta, India 
Association of Asphalt Paving Technologists—Proceedings. Ann 
Arbor, Mich. 
Association of Mine Managers of South Africa—Papers and 
Discussions. Johannesburg, South Africa 
Association of Short-Circuit Testing Authorities—Publications. 
London, England 
Association Suisse des Electriciens—Bulletin. Zurich, Switzerland 
Associations de Propriétaires d’Appareils 4 Vapeur et Electriques. 
See Groupement des Associations de Propriétaires d’Ap- 
pareils &4 Vapeur et Electriques. 
Associazione Elettrotecnica Italiana—Rendiconti della Riunione 
Annuali. Milan, Italy 
Astronautica Acta. Vienna, Austria 
Astronautical Sciences Review. Palo Alto, Calif. 
Astronautics. New York, N.Y. 
Atomnaya Energiya. Moscow, U.S.S.R. 
Audio. Mineola, N.Y. 
Audio Engineering Society—Journal. New York, N.Y. 
Aufbereitungs-Technik, Wiesbaden, West Germany 
Australasian Engineer. Sydney, Australia 
Australasian Institute of Mining and Metallurgy—Proceedings. 
Melbourne, Australia 
Australia. Aeronautical Research Committee—Report. Melbourne, 
Australia 
Australia. Bureau of Mineral Resources, Geology and Geophysics. 
Melbourne, Australia 
Bulletin 
Reports 
Australia. Commonwealth Scientific and Industrial Research 
Organization. Melbourne, Australia 
Division of Building Research—Technical Papers 
Ore Dressing Investigations. Commonwealth Mining De- 
partment, University of Melbourne—Reports 
Ore Dressing Investigations. Commonwealth School of 
Mines of Western Australia—Reports 
Australia. National Standards Laboratory—Technical 
Melbourne, Australia 
Australian Civil Engineering and Construction. Melbourne Aus- 
tralia 
Australian Institute of Metals—Journal. Melbourne, Australia 
Australian Journal for Chemical Engineers. Sydney, Australia 
Australian Journal of Applied Science. East Melbourne, Australia 
Australian Journal of Physics. East Melbourne, Australia 
Automatic Control. New York, N.Y. 


See Western Joint 


Papers. 


Automation. Cleveland, Ohio 

Automation and Remote Control (Translation of Avtomatika i 
Telemekhanika by Instrument Society of America). Pitts- 
burgh, Pa. 

Automation Progress. London, England 

Automatisierung. See Zeitschrift fuer Messen-Steuern-Regeln 

Automatisme. Paris, France 

Automobile Engineer. London, England 

Automobiltechnische Zeitschrift. Stuttgart, Germany 

Automotive Industries. Philadelphia, Pa. 

Avtomatika i Telemekhanika. Moscow, U.S.S.R. 


B 


BWK. See Brennstoff-Waerme-Kraft 

Battelle Memorial Institute. Columbus, Ohio 
DMIC Memorandums 
DMIC Reports 

Battelle Technical Review. Columbus, Ohio 

Bauingenieur. Berlin, Germany 

Bautechnik. Berlin, Germany 

Beama Journal. London, England 

Bell Laboratories Record. New York, N.Y. 

Bell System Technical Journal. New York, N.Y. 

Bengal Engineering College—Journal of Technology. Howrah, 
India 

Berg- und Huettenmaennische Monatshefte. Leoben, Austria 

Bergbau—Archiv. Essen, Germany 

Bergbauwissenschaften. Goslar, Germany 

Beton i Zhelezobeton. Moscow, U.S.S.R. 

Beton- und Stahlbetonbau. Berlin, Germany 

Better Roads. Chicago, Ill. 

Bitumen. Hamburg, Germany 

Blast Furnace and Steel Plant. Pittsburgh, Pa. 

Boletin de Minas y Petréleo. Mexico City, Mexico 

Boston Society of Civil Engineers—Journal. Boston, Mass. 

Brazil. Conselho Nacional do Petréleo—Relatério. Rio de Janeiro, 

Brazil 

Departamento Nacional da Producao Mineral—Avulso. 

Rio de Janeiro, Brazil 

Brazil. Divisao de Geologia e Mineralogia. Rio de Janeiro, Brazil 
Boletim 
Notas Preliminares e Estudos 

Brennstoff-Chemie. Essen, Germany 

Brennstoff—-Waerme-Kraft. Duesseldorf, Germany 

Brick and Clay Record. Chicago, Ill. 

British Broadcasting Corporation—Engineering Division Mono- 
graph. London, England 

British Cast Iron Research Association—Journal of Research and 
Development. Birmingham, England 

British Ceramic Society—Transactions. Stoke-on-Trent, England 

British Chemical Engineering. London, England 

British Columbia. Department of Mines—Bulletin. Victoria, B.C. 

British Communications & Electronics. London, England 

British Electrical and Allied Industries Research Association— 
Technical Report. London, England 

British Guiana. Geological Survey—Bulletin. Georgetown, British 
Guiana 

British Institution of Radio Engineers—Journal. London, England 

British Interplanetary Society—Journal. London, England 

British Journal of Applied Physics. London, England 

British Kinematography. London, England 

British Non-Destructive Testing. Essex, England 

British Nuclear Energy Conference—Journal. London, England 

British Plastics. London, England 

British Power Engineering. London, England 

British Standards Institution—British Standard. London, England 

British Steelmaker. London, England 

British Welding Journal. London, England 

Brown Boveri Review. Baden, Switzerland 

Bulletin Technique de la Suisse Romande. Lausanne, Switzerland 

Bus & Coach. London, England 


Brazil. 


C 


C.I.E. See International Commission on I]lumination—Proceedings 
C.I.G.R.E. See International Conference on Large Electric Sys- 
tems—Proceedings 
Cables & Transmission. Paris, France 
California. Department of Natural Resources. 
Calif. 
California Oil Fields 
Division of Mines 
Bulletin 
Mineral Information Service 
Reports 
Special Reports 
California. State Water Pollution Control—Publication. Sacra- 
mento, Calif. 
California Street and Highway Conference—Proceedings. Berke- 
ley, Calif. 
Cambridge Philosophical Society—Proceedings. Cambridge, Eng- 
land 
Cameroun. Carte Geologique de Reconnaissance. Paris, France 
Cameroun Territoire. Direction des Mines et la Geologie— 
Bulletin. Yaoundé, Cameroun 
Canada. Department of Mines and Technical Surveys. Ottawa, 
Ont. 
Mineral Resources Division—Operators’ List 
Mineral Information Bulletin 
Mines Branch 
Research Report 
Technical Bulletin 
Water Survey Reports 


San Francisco, 


Canada. Department of Northern Affairs—Water Resources 
Branch. Ottawa, Ont. 
Bulletin 
Paper 
Canada. Geological Survey. Ottawa, Ont. 
Bulletin 
Economic Geology Series 
Memoirs 
Canada. National Aeronautical Establishment—Reports. Ottawa, 
Ont. 
Canada. National Research Council—Associate Committee on 


Soil and Snow Mechanics—Technical Memorandums. Ot- 
tawa, Ont. 

Canadian Aeronautical Journal. Ottawa, Ont. 

Canadian Chemical Processing. Don Mills, Ont. 

Canadian Diamond Drilling Association—Papers for Meetings. 
Toronto, Ont. 

Canadian Electronics Engineering. Toronto, Ont. 

Canadian Institute of Mining and Metallurgy—Transactions, 
Montreal, Que. 

Canadian Journal of Chemical Engineering. Ottawa, Ont. 

Canadian Journal of Physics. Ottawa, Ont. 

Canadian Machinery. Toronto, Ont. 

Canadian Metalworking. Don Mills, Ont. 

Canadian Mining and Metallurgical Bulletin. Montreal, Que. 

Canadian Mining Journal. Gardenvale, Que. 

Canadian Standards Association—CSA Standard. Ottawa, Ont. 

Cement & Betong, Malmo, Sweden 

Cement and Lime Manufacture. London, England 

Ceramic Age. Cleveland, Ohio 

Ceramic Industry. Chicago, Ill. 

Certificated Engineer. Johannesburg, South Africa 

Chaleur & Industrie. Paris, France 

Chalmers Tekniska Hogskola—Handlingar (Chalmers University 
of Technology—Transactions). Gothenburg, Sweden 

Chartered Mechanical Engineer. London, England 

Chartered Surveyor. London, England 

Chemical Age. London, England 

Chemical and Process Engineering. London, England 

Chemical Engineering. New York, N.Y. 


Chemical Engineering Progress. New York, N.Y. 
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Chemical Engineering Progress Monograph Series. New York, 
INSYS 

Chemical Engineering Progress Symposium Series. New York, 
N.Y. 

Chemical Engineering Science. New York, N.Y. 

Chemie—Ingenieur—Technik. Frankfurt am Main, Germany 

Chemistry and Industry. London, England 

Chimie & Industrie. Paris, France 

Chinese Journal of Civil Engineering. Peking, China 

Civil Engineer. London, England 

Civil Engineer in South Africa. Johannesburg, South Africa 

Civil Engineering (London). London, England 

Civil Engineering (New York). New York, N.Y. 

Clube de Engenharia—Revista. Rio de Janeiro, Brazil 

Coal Age. New York, N.Y. 

Coal Utilization, Washington, D.C. 

Cobalt. Brussels, Belgium 

Coke and Chemistry, U.S.S.R. Gomersal. Leeds, England 

Colegio de Ingenieros de Venezuela—Revista. Caracas, Venezuela 

Colliery Engineering. London, England 

Colliery Guardian. London, England 

Colorado School of Mines. Golden, Colo. 
Mineral Industries Bulletin 
Quarterly 

Combustion. New York, N.Y. 

Combustion and Flame. London, England 

Commission Internationale de L’Eclairage—Compte Rendu. See 
International Commission on Illumination—Proceedings 

Commonwealth Engineer. Melbourne, Australia 

Communication and Electronics. See American Institute of Elec- 
trical Engineers—Transactions 

Compost Science. Emmaus, Pa. 

Compressed Air and Hydraulics. London, England 

Compressed Air Magazine. Phillipsburg, N.J. 

Comptes Rendus. See Academie des Sciences—Comptes Rendus 

Computer Journal. London, England 

Concrete. Chicago, Ill. 

Concrete and Constructional Engineering. London, England 

Conférence Internationale des Grands Réseaux Electriques. See 
International Conference on Large Electric Systems—Pro- 
ceedings 

Congrés des Grands Barrages. 
Large Dams 

Congrés International de Cybernetique. See International Con- 
gress on Cybernetics 

Construction. Paris, France 

Construction Methods and Equipment. New York, N.Y. 

Constructional Review. Sydney, Australia 

Consulting Engineer. Saint Joseph, Mich. 

Contemporary Physics. London, England 

Control. London, England 

Control Engineering. New York, N.Y. 

Cook Technical Review. Chicago, IIl. 

Copper Development Association—Publications. London, England 

Corrosion. Houston, Tex. 

Corrosion et Anticorrosion. Paris, France 

Corrosion Prevention and Control. London, England 

Corrosion Technology. London, England 

Cost Engineering. Dover, N.H. 

Crushed Stone Journal. Washington, D.C. 

Cryogenic Engineering Conference—Proceedings. Boulder, Colo. 

Cuivre, Laitons, Alliages. Paris, France 

Cutting Tool Engineering. Newington, Conn. 

Cybernetica. Namur, Belgium 

Czechoslovak Heavy Industry. Prague, Czechoslovakia 


Czechoslovak Heavy Industry (Skoda News). Prague, Czecho- 
slovakia 


See International Congress on 


D 


Danmarks Tekniske Hojskole—Laboratoriet for Bygningsteknik— 
Meddelelse. Copenhagen, Denmark 
Data Processing. London, England 
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Denki Gakkai. See Institute of Electrical Engineers of Japan 

Design Engineering. Toronto, Ont. 

Deutsche Elektrotechnik. Berlin, Germany 

Deutscher Ausschuss fuer Stahlbau—Berichte. Cologne, Germany 

Deutscher Ausschuss fuer Stahlbeton. Berlin, Germany 

Diesel and Gas Engine Progress. Milwaukee, Wis. 

Diesel Engineers and Users Association—Paper. London, England 

Diesel Power. Stamford, Conn. 

Diesel Railway Traction. London, England 

Direct Current. London, England 

Dock and Harbour Authority. London, England 

Draht. Coburg, Germany 

Dresden. Technische Hochschule—Wissenschaftliche Zeitschrift. 
Dresden, Germany 


E 


ETT. See Elektroteknisk Tidsskrift 
ETZ. See Elektrotechnische Zeitschrift 
E und M. See Elektrotechnik und Maschinenbau 
Earthquake Notes. Washington, D.C. 
Eastern Joint Computer Conference—Proceedings. 
INEAG 
Echo des Mines et de la Métallurgie. Paris, France 
Economic Geology. Urbana, III. 
Edison Electric Institute. New York, N.Y. 
Bulletin 
Publications 
Specifications 
Electric Light and Power. Chicago, IIl. 
Electric Supply Authority Engineers Institute of New Zealand 
(Inc)—Transactions. Wellington, New Zealand 
Electric Technology (Translation of Elektrichestvo, published by 
Pergamon Institute). New York, N.Y. 
Electrical Communication. New York, N.Y. 
Electrical Communication Laboratory, Nippon Telegraph and 
Telephone Public Corporation—Reports. Tokyo, Japan 
Electrical Construction and Maintenance. New York, N.Y. 
Electrical Energy. London, England 
Electrical Engineer. Melbourne, Australia 
Electrical Engineering. New York, N.Y. 
Electrical News and Engineering. Don Mills, Ont. 
Electrical West. San Francisco, Calif. 
Electrical World. New York, N.Y. 
Electricien. Paris, France 
Electrochemical Society—Journal. New York, N.Y. 
Electrochimica Acta. New York, N.Y. 
Electromechanical Components and Systems Design. West New- 
ton, Mass. 
Electronic and Radio Engineer. London, England 
Electronic Applications. Eindhoven, Netherlands 
Electronic Components Conference—Proceedings. New York, N.Y. 
Electronic Engineering. London, England 
Electronic Equipment Engineering. White Plains, N.Y. 
Electronic Industries. Philadelphia, Pa. 
Electronic Industries Association. New York, N.Y. 
Electronic Components Conference. See Electronic Com- 
ponents Conference—Proceedings 
E.I.A. Standards 
Electronics. New York, N.Y. 
Electroplating and Metal Finishing. Teddington, England 
Electrotechnical Journal of Japan. Tokyo, Japan 
Electrotechnical Laboratory (Tokyo). Tokyo, Japan 
Bulletin 
Circular 
Researches 
Electro—Techniek. The Hague, Netherlands 
Electro-Technology. New York, N.Y. 
Elektrichestvo. Moscow, U.S.S.R. 
Elektrie. Berlin, Germany 
Elektrizitaetswirtschaft. Frankfurt am Main, Germany 
Elektronische Rechenanlagen. Munich, Germany 
Elektronische Rundschau. Berlin, Germany 
Elektrosvyaz. Moscow, U.S.S.R 


New York, 


Elektrotechnicky Obzor. Prague, Czechoslovakia 
Elektrotechnik und Maschinenbau. Vienna, Austria 
Elektrotechnische Zeitschrift. Berlin, Germany 
Edition A 
Edition B 
Elektrotehniski Vestnik. Ljubljana, Yugoslavia 
Elektroteknisk Tidsskrift. Oslo, Norway. 
Elektrowaerme. Essen, Germany 
Elettrotecnica. Milan, Italy 
Elin-Zeitschrift. Vienna, Austria 
Elteknik. Stockholm, Sweden 
Endeavour. London, England 
Energia Elettrica. Milan, Italy 
Energia Nucleare. Milan, Italy 
Energie Nucléaire. Paris, France 
Engineer. London, England 
Engineering. London, England 
Engineering and Boiler House Review. London, England 
Engineering and Contract Record. Don Mills, Ont. 
Engineering and Mining Journal. New York, N.Y. 
Engineering Institute of Canada—Transactions. Montreal, Que. 
Engineering Journal. Montreal, Que. 
Engineering Materials and Design. London, England 
Engineering News-Record. New York, N.Y. 
Engineering Societies Library—ESL Bibliography. New York, 
N.Y. 
Engineers’ Digest. London, England 
English Electric Journal. Stafford, England 
Environmental Quarterly. New York, N.Y. 
Ericsson Review. Stockholm, Sweden 
Ericsson Technics. Stockholm, Sweden 
Escher Wyss News. Zurich, Switzerland 
European Shipbuilding. Oslo, Norway 
Excavating Engineer. South Milwaukee, Wis. 
Experimental Mechanics. Westport, Conn. 
Explosives Engineer. Wilmington, Del. 
Explosivstoffe. Mannheim, Germany 


F 


F&G—Rundschau. Cologne, Germany 

Factory. New York, N.Y. 

Faraday Society. London, England 
Discussions 
Transactions 

Fasteners. Cleveland, Ohio 

Fiji Islands. Geological Survey Department—Bulletin. Suva, Fiji 

Finland. Geologinen Tutkimuslaitos—Geoteknillisia Julkaisuja. 
Helsinki, Finland 

Fire Engineering. New York, N.Y. 

Fizika Metallov i Metallovedenie. Leningrad, U.S.S.R. 

Fizika Tverdogo Tela. Moscow, U.S.S.R. 

Flight. London, England 

Florida. Geological Survey. Tallahassee, Fla. 
Bulletin 
Information Circular 
Reports of Investigations 

Florida. University—Engineering and Industrial 
Station—Bulletin Series. Gaimesville, Fla. 

Fluid Handling. London, England 

Fonderie. Paris, France 

Food Engineering. Philadelphia, Pa. 

Forest Products Journal. Madison, Wis. 

Forschung auf dem Gebiete des Ingenieurwesens. Duesseldorf, 
Germany 

Forschungshefte aus dem Gebiete des Stahlbaues. Cologne, Ger- 
many 

Foundry. Cleveland Ohio 

Foundry Trade Journal. London, England 

France. Ministére d l’Air—Publications Scientifiques et Tech- 
niques. Paris, France 
Notes Techniques 
(Reports) 


Experiment 
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Franklin Institute—Journal. Philadelphia, Pa. 

Freiberger Forschungshefte. Berlin, (East) Germany 

French Equatorial Africa. Direction des Mines et de la Geologie. 
Brazzaville, French Congo 
Bulletin 
Cartes Geologiques 

Frequenz. Berlin, Germany 

Fuel. London, England 

Fuel Society Journal. University of Sheffield, England 

Fuel Society of Japan—Journal. Kawaguchi, Japan 


G 


G.E.C. Atomic Energy Review. London, England 
G.E.C. Journal. London, England 


G.E.C. Telecommunications. Coventry, England 
Gas. Philadelphia, Pa. 


Gas Age. New York, N.Y. 
Gas and Oil Power. London, England 
Gas Council (London)—Research Communication. London, Eng- 
land 
Gas Journal. London, England 
Gas- und Wasserfach. Munich, Germany 
Gas—Wasser-Waerme. Vienna, Austria 
Gas World. London, England 
General Motors Engineering Journal. Detroit, Mich. 
General Telephone Technical Journal. Northlake, Ill. 
Génie Chimique. Paris, France 
Génie Civil. Paris, France 
Geokhimiya. Moscow, U.S.S.R. 
Geologia e Metallurgia. Sao Paulo, Brazil 
Geological Association of Canada—Proceedings. 
Geological Magazine. Hertford, England 
Geological Society of America. New York, N.Y. 
Bulletin 
Engineering Geology Case Histories 
Special Papers 
Geological Society of London—Quarterly Journal. London, Eng- 
land 
Geological Society of South Africa—Transactions and Proceed- 
ings. Johannesburg, South Africa 
Geologie en Mijnbouw. The Hague, Netherlands 
Geologiya Nefti i Gaza. Moscow. U.S.S.R. 
Geologiya Rudnykh Mestorozhdenii. Moscow, U.S.S.R. 
Geophysical Prospecting. The Hague, Netherlands 
Geophysics. Tulsa, Okla. 
Georgia. Geological Survey—Bulletin. Atlanta, Ga. 
Georgia Institute of Technology—Engineering Experiment Sta- 
tion—Bulletin. Atlanta, Ga. 
Géotechnique. London, England 
Geotecnica. Milan, Italy 
Gesellschaft der Ludw. von Roll’schem Eisenwerke, A.G.—Von 
Roll Mitteilungen. See Von Roll Mitteilungen 
Gesundheits—Ingenieur. Munich, Germany 
Ghana. Geological Survey—Bulletin. Accra, Ghana 
Gidrotekhnicheskoe Stroitel’stvo. Moscow, U.S.S.R. 
Giesserei. Duesseldorf, Germany 
Giornale del Genio Civile. Rome, Italy 
Gjuteriet. Stockholm, Sweden 
Glasers Annalen. Berlin, Germany 
Glasgow. Royal College of Science and Technology—Journal of 
the Metallurgical Club. See Royal College of Science and 
Technology—Journal of the Metallurgical Club 
Glass Industry. New York, N.Y. 
Glass Technology. Sheffield, England 
Glastechnische Berichte. Frankfurt am Main, Germany 
Glueckauf. Essen, Germany 
Gornyi Zhurnal. Moscow, U.S.S.R. 
Great Britain. Department of Scientific and Industrial Research. 
London, England 
Forest Products Research 
Bulletin 
Reports 
Special Reports 


Toronto, Ont. 


National Building Studies 
Bulletin 
Research Papers 
Special Reports 
Road Research Laboratory 
Notes 
Technical Papers 
Great Britain. National Coal Board—Information Bulletin. Lon- 
don, England 
Great Britain. National Physical Laboratory—Notes on Applied 
Science. Teddington, Middlesex, England 


Great Britain. Overseas Geological Surveys—Mineral Resources 
Division—Overseas Geology and Mineral Resources. See 


Overseas Geology and Mineral Resources (Great Britain) 
Great Britain. Safety in Mines Research Establishment—Research 


Reports. Sheffield, England 
Greece. Institute for Geology and Subsurface Research—Geolog- 
ical and Geophysical Research. Athens, Greece 


Greece. Ministry of Industry, Reports of Mining Activities. 
Athens, Greece 


Grinding and Finishing. Wheaton, Ill. 
Groupement des Associations de Propriétaires d’Appareils 4 
Vapeur et Electriques—Bulletin Technique. Paris, France 


H 


Haerterei-Technische Mitteilungen. Stuttgart, 
Hasler Mitteilungen. Berne, Switzerland 
Heating. London, England 

Heating & Air Treatment Engineer. London, England 
Heating, Piping & Air Conditioning. Chicago, Ill. 

Hitachi Review. Tokyo, Japan 

Hochfrequenztechnik und Elektroakustik. Leipzig, Germany 
Hosei University—Technical College—Report. Tokyo, Japan 
Houille Blanche. Grenoble, France 

Human Factors. Arlington, Va. 

Hutnické Listy. Brno, Czechoslovakia 

Hydraulic Power Transmission. Morden, England 


I 


IBM Journal of Research and Development. New York, N.Y. 
Idaho. Bureau of Mines and Geology. Moscow, Idaho 


Germany 


Bulletin 
County Reports 
Pamphlets 
Idaho. University—Engineering Experiment Station—Bulletin. 


Moscow, Idaho 


Illinois. Mining Institute—Proceedings. Springfield, II. 
Illinois. State Geological Survey. Urbana, II. 
Bulletin 
Circular 
Reports of Investigations 
Illinois. State Water Division. Urbana, III. 
Bulletin 
Reports of Investigations 
Illinois. State Water Survey and State Geological Survey. Co- 
operative Ground Water Reports. Urbana, IIl. 
Illinois. University—Engineering Experiment Station—Bulletin. 
Urbana, Ill. 
Illuminating Engineering. New York, N.Y. 
Illuminating Engineering Society—Transactions. London, England 


Ilmenau. Hochschule fuer Elektrotechnik—Wissenschaftliche 
Zeitschrift. IImenau, Germany 


Imperial College Chemical Engineering Society—Journal. London, 
England 
Inco. New York, N.Y. 
India. Geological Survey. Calcutta, India 
Bulletin, Series A 
Memoirs 
Indian Concrete Journal. Bombay, India 
Indian Institute of Metals—Transactions. Caleutta, India 
Indian Institute of Seience—Journal. Bangalore, India 


Indian Journal of Power & River Valley Development. Calcutta, 
India 
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Indian Minerals. Calcutta, India 
Indian Roads Congress—Journal. New Delhi, India 
Industrial and Engineering Chemistry. Washington, D.C. 
Industrial Chemist. London, England 
Industrial Heating. Pittsburgh, Pa. 
Industrial Mathematics. Detroit, Mich. 
Industrial Photography. New York, N.Y. 
Industrial Quality Control. Milwaukee, Wis. 
Industrial Refrigeration. Chicago, Ill. 
Industrial Water and Wastes. Chicago, IIl. 
Industry & Welding. Cleveland, Ohio 
Information and Control. New York, N.Y. 
Ingegnere. Milan, Italy 
Ingegneria Ferroviaria. Rome, Italy 
Ingenieria (Buenos Aires). Buenos Aires, Argentina 
Ingenieria (Mexico). Mexico City, Mexico 
Ingenieria (Peru). Lima, Peru 
Ingenieria Naval. Madrid, Spain 
Ingenieur. The Hague, Netherlands 
Ingenieur—Archiyv. Berlin, Germany 
Ingénieurs de l|’Automobile (S.I.A.). Paris, France 
Inland and American Printer and Lithographer. Chicago, Ill. 
Inspection Engineer. London, England 
Institut de Recherches de la Sidérurgie—Publications. Série A. 
Saint-Germain-en-Laye, France 
Institut Francais du Pétrole et Annales des Combustibles Li- 
quides—Revue. Paris, France 
Institut International du Froid—Annexe au Bulletin—Commis- 
sion. Paris, France 
Institut Technique du Batiment et des Travaux Publics—Annales. 
Paris, France 
Institute of Aeronautical Sciences—National Telemetering Con- 
ference. See National Telemetering Conference 
Institute of Electrical Communication Engineers of Japan—Jour- 
nal. Tokyo, Japan 
Institute of Electrical Engineers of Japan—Journal. 
Japan 
Institute of Fuel—Journal. London, England 
Institute of Marine Engineers—Transactions. London, England 
Institute of Materials Handling—Journal. London, England 
Institute of Metals—Journal. London, England 
Institute of Mine Surveyors of South Africa—Journal. Krugers- 
dorp, South Africa 
Institute of Petroleum. London, England 
Journal 
Review 
Institute of Physical and Chemical Research (Tokyo)—Scientific 
Papers. Tokyo, Japan 
Institute of Radio Engineers. New York, N.Y. 
Canadian Convention Record 
Eastern Joint Computer Conference. 
Computer Conference—Proceedings 
Electronic Components Conference. See Electronic Com- 
ponents Conference—Proceedings 
International Convention Record 
National Aeronautical Electronics Conference—Proceedings 
National Convention on Military Electronics 
National Symposium on Quality Control and Reliability in 
Electronics 
Proceedings 
Transactions of the Professional Groups 
Wescon Convention Record 
Western Joint Computer Conference. See Western Joint 
Computer Conference—Proceedings 
Institute of Refrigeration—Proceedings. London, England 
Institution of Chemical Engineers—Transactions. London, Eng- 
land 
Institution of Civil Engineers—Proceedings. London, England 
Institution of Civil Engineers of Ireland—Transactions. Dublin, 
Ireland 
Institution of Electrical Engineers. London, England 
Journal 
Proceedings 
Part A. Power Engineering 


Tokyo, 


See Eastern Joint 


Part B. Electronic and Communication Engineering 
(including Radio Engineering) 
Part C. Monographs 
Institution of Engineers, Australia. Sydney, Australia 
Civil Engineering Transactions 
Electrical and Mechanical Engineering Transactions 
Journal 
Institution of Engineers (India)—Journal. Calcutta, India 
Institution of Engineers and Shipbuilders in Scotland—Transac- 
tions. Glasgow, Scotland 
Institution of Gas Engineers—Publication. London, England 
Institution of Heating and Ventilating Engineers—Journal. Lon- 
don, England 
Institution of Mechanical Engineers. London, England 
Proceedings 
Proceedings of the Automobile Division 
Institution of Mining and Metallurgy—Transactions. 
England 
Institution of Municipal Engineers—Journal. London, England 
Institution of Municipal Engineers (South African District)— 
Annual Journal. Durban, South Africa 
Institution of Plant Engineers—Journal. London, England 
Institution of Post Office Electrical Engineers—Papers. London, 


London, 


England 

Institution of Radio Engineers, Australia—Proceedings. Sydney, 
Australia 

Institution of Telecommunication Engineers—Journal. New Delhi, 
India 


Institution of the Rubber Industry—Transactions and Proceed- 
ings. London, England 

Institution of Water Engineers—Journal. London, England 

Instituto de Pesquisas Tecnolégicas—Boletim. Sao Paulo, Brazil 

Instituto del Hierro y del Acero. Madrid, Spain 

Instrument Engineer. Luton, England 

Instrument Practice. London, England 

Instrument Society of America. Pittsburgh, Pa. 

Journal 

National Telemetering Conference. See National Telemeter- 
ing Conference 

Proceedings 

Instrumentation. Philadelphia, Pa. 

Instruments and Automation. Pittsburgh, Pa. 

Instruments and Control Systems. Pittsburgh, Pa. 

Instruments and Experimental Techniques (Translation of Pri- 
bory i Tekhnika Eksperimenta, by Instrument Society 
of America). Pittsburgh, Pa. 

Insulation (Libertyville, Ill). Libertyville, Il. 

Insulation (London). London, England 

International Association for Analog Computation—Proceedings. 
See Association Internationale pour le Calcul Analogique— 
Annales 

International 
Austria 

International Commission on Glass—Proceedings. London, Eng- 
land 

International Commission on Illumination—Proceedings. Paris, 
France 

International Conference on Large Electric Systems—Proceedings. 
Paris, France 

International Conference on the Peaceful Uses of Atomic Energy 
—Proceedings. New York, N.Y. 

International Congress on Cybernetics. Paris, France 

International Congress on Large Dams. Paris, France 

International Congress on Theoretical and Applied Mechanies— 
Proceedings. Brussels, Belgium 

International Electrotechnical Commission—Publication. Geneva, 
Switzerland 

International Institute for Land Reclamation and Improve- 
ment. Wageningen, Netherlands 

International Institute of Refrigeration. See Institut Interna- 
tional du Froid 

International Journal of Air Pollution. London, England 

International Journal of Heat and Mass Transfer. Oxford, 
England 


Astronautical Congress—Proceedings. Vienna, 
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International Journal of Mechanical Sciences. New York, N.Y. 

International Shipbuilding Progress. Rotterdam, Netherlands 

International Sugar Journal. London, England 

Inzhenerno-Fizicheskii Zhurnal. Minsk, U.S.S.R. 

Inzheneryi Sbornik. Moscow, U.S.S.R. 

Ion. Madrid, Spain 

Iowa. State College of Agriculture and Mechanic Arts—En- 
gineering Experiment Station—Bulletin. Ames, Iowa 

Iron Age. Philadelphia, Pa. 

Tron & Coal Trades Review. London, England 

Iron & Steel. London, England 

Iron and Steel Engineer. Pittsburgh, Pa. 

Iron and Steel Institute—Journal. London, England 

Irrigation & Power (India). Simla, India 


J 


Japan. Geological Survey. Kawasaki, Japan 
Bulletin 
Reports 

Japan. Radio Research Laboratories—Journal. Tokyo, Japan 

Japan Society for Aeronautical and Space Sciences—Transac- 
tions. Tokyo, Japan 

Japan Society of Civil Engineers—Journal. Tokyo, Japan 

Japan Society of Mechanical Engineers. Tokyo, Japan 
Bulletin 
Transactions 

Japanese National Railways—Railway Technical Research. Tokyo, 
Japan 

Jernkontorets Annaler. Stockholm, Sweden 

Johns Hopkins University—Studies in Geology. Baltimore, Md. 

Joint Panel on Nuclear Marine Propulsion—Journal. London, 
England 

Journal de la Soudure. See Zeitschrift fuer Schweisstechnik 

Journal de Physique et le Radium. Paris, France 

Journal des Industries du Gaz. Paris, France 

Journal des Materiaux Nucleaires. See Journal of Nuclear Ma- 
terials 

Journal du Four Electrique. Paris, France 

Journal of Aerospace Sciences. New York, N.Y. 

Journal of Applied Chemistry. London, England 

Journal of Applied Mechanics. See American Society of Mechani- 
cal Engineers—Transactions 

Journal of Applied Physics. New York, N.Y. 

Journal of Applied Polymer Science. New York, N.Y. 

Journal of Basic Engineering. See American Society of Mechani- 
cal Engineers—Transactions 

Journal of Chemical and Engineering Data. Washington, D.C. 

Journal of Electronics and Control. London, England 

Journal of Engineering Education. Urbana, III. 

Journal of Engineering for Industry. See American Society of 
Mechanical Engineers—Transactions 

Journal of Engineering for Power. See American Society of 
Mechanical Engineers—Transactions 

Journal of Engineering Physics. Minsk, U.S.S.R. 

Journal of Fluid Mechanics. London, England 

Journal of Forestry. Washington, D.C. 

Journal of Geology. Chicago, IIl. 

Journal of Geophysical Research. Washington, D.C. 

Journal of Heat Transfer. See American Society of Mechanical 
Engineers—Transactions 

Journal of Industrial Engineering. Columbus, Ohio 

Journal of Less-Common Metals. Amsterdam, Netherlands 

Journal of Mathematics and Mechanics. Bloomington, Ind. 

Journal of Mathematics and Physics. Cambridge, Mass. 

Journal of Mechanical Engineering Science. London, England 

Journal of Mechanical Laboratory of Japan. Tokyo, Japan 

Journal of Metals. New York, N.Y. 

Journal of Mines, Metals & Fuels. Caleutta, India 


Journal of Mining and Metallurgical Institute of Japan. Tokyo, 
Japan 

Journal of Nuclear Energy. London, England 
Reactor Science 
Reactor Technology 


Journal of Nuclear Materials. Amsterdam, Netherlands 

Journal of Petroleum Technology. Dallas, Tex. 

Journal of Physical Chemistry. Washington, D.C. 

Journal of Railway Engineering Research (Japan). Tokyo, Japan 

Journal of Refrigeration. London, England 

Journal of Scientific & Industrial Research. New Delhi, India 

Journal of Scientific Instruments. London, England 

Journal of Ship Research. New York, N.Y. 

Journal of Solar Energy Science and Engineering. Phoenix, Ariz. 

Journal of Technology. See Bengal Engineering College—Journal 
of Technology 

Journal of the Aero/Space Sciences. New York, N.Y. 

Journal of the Astronautical Sciences. New York, N.Y. 

Journal of the Less-Common Metals. Amsterdam, Netherlands 

Journal of the Mechanics and Physics of Solids. London, Eng- 
land 

Junior Institution of Engineers—Journal. London, England 


K 


Kaeltetechnik. Karlsruhe, Germany 

Kansas. Geological Survey. Lawrence, Kan. 
Bulletin 
Oil and Gas Investigations 
(Publications) 

Kansas State College. Engineering Experiment Station—Bulletin. 
Manhattan, Kan. 

Kawaguchi. Resources Research Institute. See Resources Research 
Institute (Japan)—Reports 

Kentucky. University. Engineering Experiment Station—Bulletin. 
Lexington, Ky. 

Kenya. Ministry of Commerce and Industry. Geological Survey 
of Kenya. Nairobi, Africa 

Khimicheskaya Promyshlennost. Moscow, U.S.S.R. 

Kolloid Zeitschrift. Darmstadt, Germany 

Konstruktion. Berlin, Germany 

Kunststoffe. Munich, Germany 

Kyoto University. Kyoto, Japan 
Disaster Prevention Institute—Bulletin 
Engineering Research Institute—Technical Reports 

Kyushu University—Research Institute for Applied Mechanics— 
Reports. Kyushu, Japan 


L 


Lastechniek. The Hague, Netherlands 

Leeds Philosophical and Literary Society—Proceedings. Leeds, 
England 

L’Elettrotecnica. See Elettrotecnica 

Light Metal Age. Chicago, Ill. 

Light Metals. London, England 

Liverpool Engineering Society—Transactions. Liverpool, England 

London. Imperial Chemical Engineering Society—Journal. See 
Imperial College Chemical Engineering Society—Journal 

Louisiana. Geological Survey—Geological Bulletin. New Orleans, 
La. 

Louisiana. Geological Survey—Geological Pamphlet. Baton Rouge, 
La. 

Louisiana. State University—Engineering Experiment Station— 
Bulletin. Baton Rouge, La. 

Lubrication. New York, N.Y. 

Lubrication Engineering. Chicago, II. 

Lunar and Planetary Colloqium—Proceedings. Downey, Calif. 


M 


MTZ. See Motortechnische Zeitschrift 

Machine and Tool Blue Book. Wheaton, Ill. 

Machine Design. Cleveland, Ohio 

Machinery (Lond). London, England 

Machinery (NY). New York, N.Y. 

Machinery Market. London, England 

Machines and Tooling (Translation of Stanki i Instrument, by 
Production Engineering Research Association of Great 
Britain). Melton Mowbray, Leicester, England 
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Madrid.. Laboratorio Central de Ensayo de Materiales de Con- 
struccién—Publicacién. Madrid, Spain 

Magazine of Concrete Research. London, England 

Magazine of Standards. New York, N.Y. 

Magdeburg. Hochschule fuer Schwermaschinenbau—Wissenschaft- 
liche Zeitschrift. Magdeburg, Germany 

Maine. Geological Survey—Mineral Resources Index. Augusta, Me. 

Malaya. Geological Survey. Economie Bulletin. Ipoh, Federation 
of Malaya 

Manitoba. Department of Mines and Natural Resources. Mines 
Branch. Winnipeg, Canada 

Man-Made Textiles. Manchester, England 

Marconi Review. Chelmsford, England 

Marine Engineer and Naval Architect. London, England 

Marine Engineering. New York, N.Y. 

Maryland. Department of Geology, Mine, and Water Resources— 
Bulletin. Baltimore, Md. 

Mass Production. London, England 

Massachusetts Institute of Technology—Research Laboratory of 
Electronics—Technical Reports. Cambridge, Mass. 

Material Handling Engineering. Cleveland, Ohio 

Materialpruefung-Materials Testing-Materiaux. Duesseldorf, Ger- 
many 

Materials in Design Engineering. New York, N.Y. 

Materie Plastiche. Milan, Italy 

Max Planck Institut fuer Stroemungsforschung—Mitteilungen. 
Goettingen, Germany 

Measurement Techniques (Translation of Izmeritel’naya Tekhnika 
by Instrument Society of America). Pittsburgh, Pa. 

Mechanical Engineering. New York, N.Y. 

Mechanical Handling. London, England 

Mechanical Laboratory of Japan—Journal. Tokyo, Japan 

Mechanical World. Manchester, England 

Mechanik. Warsaw, Poland 

Mechanization. Washington, D.C. 

Mémoires Scientifiques de la Revue de Métallurgie. Paris, France 

Metal Finishing. Westwood, N.J. 

Metal Finishing Journal. London, England 

Metal Industry. London, England 

Metal Powder Industries Federation—Proceedings. 
N.Y 

Metal Progress. Metals Park, Novelty, Ohio 

Metal Treating. New Rochelle, N.Y. 

Metal Treatment and Drop Forging. London, England 

Metall. Berlin, Germany 

Metallgesellschaft. Frankfurt/Main, Germany 

Metalloberflaeche. Munich, Germany 

Metallovedenie i Termicheskaya Obrabotka Metallov. 
U.S.S.R. 

Metallurg. Moscow, U.S.S.R. 

Metallurgia. Manchester, England 

Metallurgia Italiana. Milan, Italy 

Metallurgical Reviews. London, England 

Metallurgical Society—Proceedings of Conferences. New York, 
INEYS 

Metallurgical Society of American Institute of Mining, Metal- 
lurgical and Petroleum Engineers. New York, N.Y. 
Blast Furnace, Coke Oven and Raw Materials—Proceed- 

ings 

Electric Furnace—Proceedings 
Nuclear Metallurgy 
Open Hearth—Proceedings 
Transactions 

Métaux, Corrosion, Industries. Saint-Germain-en-Laye, France 

Mexico. Instituto Geolégico—Anales. Mexico City, Mexico 

Microtecnic. Lausanne, Switzerland 

Microwave Journal. Boston, Mass. 

Military Engineer. Washington, D.C. 

Mill & Factory. New York, N.Y. 

Mine & Quarry Engineering. London, England 

Mine Ventilation Society of South Africa—Journal. Johannes- 
burg, South Africa 

Minerales, Revista Trimestrial del Instituto de Ingenieros de 
Minas de Chile, Santiago, Chile 


New York, 


Moscow, 


Mining and Chemical Engineering Review. Melbourne, Australia 

Mines et Métallurgie. Paris, France 

Mining and Metallurgical Institute of Japan—Journal. Tokyo, 
Japan 

Mining, Electrical and Mechanical Engineer. Manchester, Eng- 
land 

Mining Congress Journal. Washington, D.C. 

Mining Engineer. London, England 

Mining Engineering. New York, N.Y. 

Mining Journal. London, England 

Mining Magazine. London, England 

Mining World. San Francisco, Calif. 

Minnesota. Geological Survey—Bulletin. Minneapolis, Minn. 

Minnesota. University. St. Anthony Falls Hydraulic Laboratory. 
Minneapolis, Minn. 
Project Reports 
Technical Papers 

Missile Electronics. Supp to Missiles and Rockets 

Missiles and Rockets. Washington, D.C. 

Mississippi. Geological Survey—Bulletin. University, Miss. 

Missouri. Geological Survey and Water Resources. Rolla, Mo. 
Information Circular 
Report of Investigations 

Missouri. University. Engineering Experiment Station—Bulletin. 
Columbia, Mo. 

Missouri. University. School of Mines and Metallurgy—Bulletin 
Technical Series. Rolla, Mo. 

Mitsubishi Denki Laboratory Reports. Amagasaki, Japan 

Mitteilungen ueber Forschung und Konstruktionen im Stahlbau. 
Zurich, Switzerland 

Modern Castings. Des Plaines, Ill. 

Modern Materials Handling. Boston, Mass. 

Modern Metals. Chicago, Ill. 

Modern Plastics. New York, N.Y. 

Modern Refrigeration. London, England 

Modern Textiles. New York, N.Y. 

Montana. Bureau of Mines and Geology. Butte, Mont. 
Bulletin 
Memoirs 

Montevideo. Universidad—Facultad de Ingenieria y Agrimensura. 
Montevideo, Uruguay 
Boletin 
Instituto de Estatica—Publicacién 

Motor Ship. London, England 

Motortechnische Zeitschrift. Stuttgart, Germany 

Mullard Technical Communications. London, England 

Municipal Engineers Journal. New York, N.Y. 

Municipal Utilities Magazine. Toronto, Ont. 


N 


NASA. See National Aeronautics and Space Administration 
NML Technical Journal. Jamshedpur, India 
NTZ. See Nachrichtentechnische Zeitschrift 
Nachrichtentechnische Zeitschrift. Braunschweig, Germany 
National Academy of Sciences—Proceedings. Washington, D.C. 
National Aeronautics and Space Administration. Washington, D.C. 
Memorandums 
Reports 
Republications 
Technical Memorandums 
Technical Notes 
Technical Reports 
Technical Translations 
National Association of Accountants—Bulletin. New York, N.Y. 
National Conference on Clays and Clay Minerals—Proceedings. 
Washington, D.C. 
National Conference 
Chicago, Ill. 
National Electrical Manufacturers Association—Publication. New 
York, N.Y. 
National Electronics Conference—Proceedings. Chicago, IIl. 
National Engineer. Chicago, IIl. 
National Fire Protection Association—Quarterly. Boston, Mass. 


on Industrial Hydraulics—Proceedings. 
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National Physical Laboratory. See Great Britain. National 
Physical Laboratory 
National Research Council. Washington, D.C. 
Publications 
Highway Research Board 
Bulletin 
Special Reports 
National Symposium on Vacuum Technology. See American 
Vacuum Society—National Symposium on Vacuum Tech- 
nology—Transactions 
National Telemetering Conference. New York, N.Y. 
Natural Gasoline Association of America—Proceedings of the 
Annual Convention. Tulsa, Okla. 
Nature (Lond). London, England 
Nature (Paris). Paris, France 
NAVORD Report. See United States. Bureau of Ordnance (Navy 
Department)—NAVORD Report 
Nebraska. Geological Survey—Bulletin. Lincoln, 
Neftyanoe Khozyaistvo. Moscow, U.S.S.R. 
Neue Huette. Berlin, Germany 
Nevada. Bureau of Mines—Bulletin. Reno, Nev. 
New Caledonia. Bulletin Geologique. Paris, France 
New England Water Works Association—Journal. Boston, Mass. 
New Mexico. Bureau of Mines and Mineral Resources. Socorro, 
N.M. 
Bulletin 
Circulars 
Ground Water Reports 
South Wales. Department of Mines—Technical Reports. 
Sydney, Australia 
New York. State Museum and Science Service—Bulletin. Albany, 


Neb. 


N.Y. 

New York. Water Power and Control Commission—Bulletin. 
Albany, N.Y. 

New Zealand. Geological Survey—Bulletin. Wellington, New 
Zealand 


New Zealand. Mines Statement. Wellington, New Zealand 

New Zealand Engineering. Wellington, New Zealand 

Newfoundland. Department of Mines and Resources—Mineral 
Resources Reports. St. Johns, Newfoundland 


Nicaragua. Servicio Geolégico Nacional—Boletin. Managua, 
Nicaragua 
Nigeria. Geological Survey—Records. Kadune South, Nigeria 


Noise Control. New York, N.Y. 

Nondestructive Testing. Evanston, Il. 

Nordisk Beton. Stockholm, Sweden 

North Carolina. State College—Department of Engineering Re- 
search—Bulletin. Raleigh, N.C. 

North Dakota. Geological Survey—Report of Investigations. 
Grand Forks, N.D. 

North East Coast Institution of Engineers & Shipbuilders— 
Transactions. Newcastle upon Tyne, England 

Northern Rhodesia. Chamber of Mines, Year Book. Kitwe, 
Northern Rhodesia 

Nuclear Energy Engineer. London, England 

Nuclear Engineering. London, England 

Nuclear Engineering and Science Conference. New York, N.Y. 

Nuclear Power. London, England 

Nuclear Safety. Washington, D.C. 

Nuclear Science and Engineering. Chicago, III. 

Nucleoniecs. New York, N.Y. 

Nukleonik. Berlin, Germany 

Nuovo Cimento. Bologna, Italy. 

Nyasaland. Geological Survey. Zomba, Nyasaland 
Bulletin 
Memoirs 
Reports 


O 


Oesterreichische Ingenieur—Zeitschrift. Vienna, Austria 
Oesterreichisches Ingenieur—Archivy. Vienna, Austria 
Ohio. Geological Survey. Columbus, Ohio 

Bulletin 


Information Circulars 
Reports of Investigations 

Ohio. State University—Engineering Experiment Station—Bulle- 
tin. Columbus, Ohio. 

Oil and Gas Journal. Tulsa, Okla. 

Oil Engine and Gas Turbine. London, England 

Oil Recovery Conference. See Texas Petroleum Research Com- 
mittee—Oil Recovery Conference—Proceedings 

Oklahoma. Agricultural and Mechanical College—Engineering 
Experiment Station—Publication. Stillwater, Okla. 

Oklahoma. Geological Survey. Norman, Okla. 
Bulletin 
Circulars 
Mineral Reports 

Onde Electrique. Paris, France 

Ontario. Department of Highways—Ontario Joint Highway 
Research Programme. See Queen’s University—Ontario 
Joint Highway Research Programme—Report 

Ontario. Department of Mines. Toronto, Ont. 
Bulletin 
Geological Circulars 
(Reports) 

Operations Research. Bethesda, Md. 

Optical Society of America—Journal. New York, N.Y. 

Optics and Spectroscopy (Translation of Optika i Spektroskopiya, 
by Instrument Society of America). New York, N.Y. 

Optik. Stuttgart, Germany 

Ordnance. Washington, D.C. 

Oregon. Department of Geology and Mineral Industries. Port- 
land, Oregon 
Bulletin 
Miscellaneous Papers 

Overseas Geology and Mineral Resources (Great Britain). Lon- 
don, England 


P 


Pacific Builder and Engineer. Seattle, Wash. 
Package Engineering. Chicago, IIl. 
Paper Industry. Chicago, II]. 
Paper Technology. London, England 
Paper Trade Journal. New York, N.Y. 
Pennsylvania. State University. University Park, 
College of Engineering and Architecture—Engineering 
Research Bulletin 
Mineral Industries Experiment Station 
Bulletin 
Circulars 
Pennsylvania. Topographic and Geologic Survey. Harrisburg, Pa. 
Bulletin G 
Information Circulars 
Progress Reports 
Periodica Polytechnica. Budapest, Hungary 
Chemical Engineering 
Electrical Engineering 
Engineering 
Permanent Way Society of Japan. Tokyo, Japan 
Peru. Instituto Nacional de Investigacion y Fomento Mineros— 
Boletin. Lima, Peru 
Petroleum. London, England 
Petroleum Engineer. Dallas, Tex. 
Petroleum Refiner. Houston, Tex. 
Petroleum Times. London, England 
Philippine Geologist. Manila, P.I. 
Philips Research Reports. Eindhoven, Netherlands 
Philips Technical Review. Eindhoven, Netherlands 
Philosophical Magazine. London, England 
Photogrammetric Engineering. Washington, D.C. 
Photographic Science and Engineering. Washington, D.C. 
Physical Review. New York, N.Y. 
Physical Society—Proceedings. London, England 
Physics and Chemistry of Glasses. Sheffield, England 
Physics and Chemistry of Solids. New York, N.Y. 
Physics of Fluids. New York, N.Y. 
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Physics .of Metals and Metallography (Translation of Fizika 
Metallov i Metallovedenie, published by Pergamon In- 
stitute). New York, N.Y. 

Physics Today. New York, N.Y. 

Pipe Line Industry. Houston, Tex. 

Pit and Quarry. Chicago, Ill. 

Planseeberichte fuer Pulvermetallurgie. Reutte, Austria 

Plant and Power Services Engineer. Chicago, IIl. 

Plant Engineering. Chicago, Ill. 

Plastics Institute—Transactions, London, England 

Plastics Technology. New York, N.Y. 

Plating. Newark, N.J. 

Platinum Metals Review. London, England 

Point to Point Telecommunications. Chelmsford, England 

Portland Cement Association—Research and Development Labora- 
tories. Skokie, II]. 

Journal 
Research Department Bulletin 

Post Office Electrical Engineers’ Journal. London, England 

Powder Metallurgy. London, England 

Power. New York, N.Y. 

Power Apparatus and Systems. See American Institute of Elec- 
trical Engineers—Transactions 

Power Engineer (India). New Delhi, India 

Power Engineering. Barrington, IIl. 

Power Reactor Technology. Washington, D.C. 

Pratique des Industries Mécaniques. Paris, France 

Precision Metal Molding. Cleveland, Ohio 

Prestressed Concrete Institute—Journal. Chicago, Ill. 

Prikladnaya Matematika i Mekhanika. Moscow, U.S.S.R. 

Process Control and Automation. London, England 

Product Engineering. New York, N.Y. 

Production Engineer. London, England 

Products Finishing. Cincinnati, Ohio 

Progress in Metal Physics. New York, N.Y. 

Przeglad Mechaniczny. Warsaw, Poland 

Public Roads. Washington, D.C. 

Public Works, Ridgewood, N.J. 

Purchasing. New York, N.Y. 

Purdue University. Lafayette, Ind. 

Engineering Experiment Station—Research Bulletin 
Engineering Extension Series—Engineering Bulletin 
Pure and Applied Chemistry. London, England 


Q 


Quaderni di Geofisica Applicata. Milan, Italy 

Quality Engineer. London, England 

Quarterly Journal of Mechanics and Applied Mathematics. Lon- 
don, England 

Quarterly of Applied Mathematics. Providence, R.I. 

Quebec. Department of Mines—Geological Division—Report. 
Quebec, Canada 

Queen’s University—Ontario Joint Highway Research Programme 
—Report. Kingston, Ont. 


R 


RCA Review. Princeton, N.J. 

Radex Rundschau. Radenthein, Austria 

Radio Engineering (Translation of Radiotekhnika, published by 
Pergamon Institute). New York, N.Y. 

Radio Engineering and Electronics (Translation of Radiotekhnika 
i Elektronika, published by Pergamon Institute). New 
York, N.Y. 

Radiotekhnika. Moscow, U.S.S.R. 

Radiotekhnika i Elektronika. Moscow, U.S.S.R. 

Railway Age. New York, N.Y. 

Railway Gazette. London, England 

Railway Locomotives and Cars. New York, N.Y. 

Railway Signaling and Communications. New York, N.Y. 

Railway Track and Structures. Chicago, Il. 


Razvedka i Okhrana Nedr. Moscow, U.S.S.R. 

Reactor Core Materials. Washington, D.C. 

Reactor Fuel Processing. Washington, D.C. 

Refractories Institute—Technical Bulletin. Pittsburgh, Pa. 

Regelungstechnik. Munich, Germany 

Regelungstechnische Praxis. Munich, Germany 

Reinforced Concrete Review. London, England 

Report of Institute of Industrial Science. University of Tokyo. 
Tokyo, Japan 

Report of NRL Progress. Washington, D.C. 

Report on Progress in Physics. London, England 

Research Council of Israel—Bulletin (Section C). Jerusalem, 
Israel 

Research Management. New York, N.Y. 

Resources Research Institute (Japan)—Report. Kawaguchi, Japan 

Review of Scientific Instruments. New York, N.Y. 

Reviews of Modern Physics. New York, N.Y. 

Revista Chilena de Ingenieria y Anales del Instituto de In- 
genieros. Santiago de Chile, Chile 

Revista de Ciencia Aplicada. Madrid, Spain 

Revista de Obras Puiblicas. Madrid, Spain 

Revista de Obras Sanitarias de la Nacion. See Argentina. Ad- 
ministracion General de Obras Sanitarias de la Nacién— 
Revista 

Revista de Telecommunicaci6én. Madrid, Spain 

Revista Electrotécnica. Buenos Aires, Argentina 

Revue C: Genie Civil, Construction. Brussels, Belgium 

Revue E: Electricité, Electrotechnique Générale, Courants Forts 
& Applications. Brussels, Belgium 

Revue HF: Electronique, Télécommunications, Electricité, Cour- 
ants Faibles. Brussels, Belgium 

Revue M: Revue de Mécanique. Brussels, Belgium 

Revue de la Soudure (Lastijdschrift). Brussels, Belgium 

Revue de ]’Aluminium. Paris, France 

Revue de |’Industrie Minérale. Paris, France 

Revue de Métallurgie (Paris). Paris, France 

Revue Générale de |’Electricité. Paris, France 

Revue Générale des Chemins de Fer. Paris, France 

Revue |’Air Liquide. Paris, France 

Revue Pratique du Froid. Paris, France 

Revue Roumaine de Metallurgie. Bucharest, Roumania 

Revue Technique Luxempourgeoise. Luxembourg 

Revue Universelle des Mines. Liége, Belgium 

Rivers & Harbors. Stamford, Conn. 

Roads and Road Construction. London, England 

Roads and Streets. Chicago, Ill. 

Rock Products. Chicago, Ill. 

Rocky Mountain Coal Mining Institute—Proceedings. Denver, 
Colo. 

Rohde & Schwarz—Mitteilungen. Munich, Germany 

Royal Aeronautical Society—Journal. London, England 

Royal College of Science and Technology—Journal of the Metal- 
lurgical Club. Glasgow, Scotland 

Royal Engineers Journal. Chatham, England 

Royal Institution of Naval Architects—Quarterly Transactions. 
London, England 

Royal Society. London, England 
Philosophical Transactions Series A 
Proceedings 

Royal Society of Canada—Transactions. Ottawa, Ont. 

Royal Society of Edinburgh—Proceedings. Edinburgh, Scotland 

Royal Society of New South Wales—Journal and Proceedings. 
Sydney, Australia 

Royal Swedish Geotechnical Institute—Proceedings. Stockholm, 
Sweden 

Rozprawy Elektrotechniczne. Warsaw, Poland 

Rubber Age. New York, N.Y. 

Rubber and Plastics Age. London, England 

Rubber Developments, London, England 

Rubber World. New York, N.Y. 

Rudarsko—Metalurski Zbornik. Ljubljana, Yugoslavia 

Rutgers University—Engineering Research Bulletin. New Bruns- 
wick, N.J. 


pO. THE ENGINEERING INDEX—1960 


S 


Safety Maintenance. New York, N.Y. 
Schiffbautechnische Gesellschaft—Jahrbuch. Berlin, Germany 
Schiffstechnik. Hamburg, Germany 
Schriftenreihe Antriebstechnik. Braunschweig, Germany 
Schweissen und Schneiden. Duesseldorf, Germany 
Schweisstechnik (Berlin). Berlin, Germany 
Schweisstechnik (Vienna). Vienna, Austria 
Schweizer Archiv. Solothurn, Switzerland 
Schweizerische Bauzeitung. Zurich, Switzerland 
Schweizerischer Elektrotechnischer Verein. See Association Suisse 
des Electriciens 
Science. Washington, D.C. 
Scientia Electrica. Zurich, Switzerland 
Scientific and Industrial Research—Journal. New Delhi, India 
Scientific Lubrication. Broseley, England 
Semiconductor Products. New York, N.Y. 
Sheet Metal Industries. London, England 
Shell Aviation News. London, England 
Shipbuilder and Marine Engine-Builder. London, England 
Shipbuilding & Shipping Record. London, England 
Siemens Review. Erlangen, Germany 
Siemens Zeitschrift. Erlangen, Germany 
Sierra Leone Government Reports of the Geological Department. 
Freetown, Sierra Leone 
Siviele Ingenieur in Suid Afrika. See Civil Engineer in South 
Africa 
Sociedad Cubana de Ingenieros—Revista. Havana, Cuba 
Sociedad Nacional de Mineria y Petréleo—Boletin. Lima, Peru 
Société Belge de Géologie. Brussels, Belgium 
Société des Ingénieurs Civils de France. Paris, France 
Bulletin 
Memoirs 
Société Francaise des Electriciens—Bulletin. Paris, France 
Société Francaise des Mécaniciens—Bulletin. Paris, France 
Société Géologique de Belgique—Bulletin. Liége, Belgium 
Société Géologique de France—Bulletin Serie. Paris, France 
Société Royale Belge des Electriciens—Bulletin. Brussels, Bel- 
gium 
Société Royale Belge des Ingénieurs et des Industriels—Revue. 
Brussels, Belgium 
Society for Experimental Stress Analysis—Proceedings. 
bridge, Mass. 
Society for Industrial and Applied Mathematics—Journal. Phila- 
delphia, Pa. 
Society of Automotive Engineers. New York, N.Y. 
Journal 
Papers 
Special Publications 
Transactions 
Society of Engineers (Incorporated)—Journal and Transactions. 
Westminster, England 
Society of Glass Technology—Journal. Sheffield, England 
Society of Instrument Technology—Transactions. London, Eng- 
land 
Society of Motion Picture and Television Engineers—Journal. 
New York, N.Y. 
Society of Naval Architects and Marine Engineers. New York, 
N.Y. 
Papers 
Technical Research Bulletin 
Transactions 
Society of Plastics Engineers. Stamford, Conn. 
Annual Technical Conference—Papers 
Journal 
Society of Rheology—Transactions. New York, N.Y. 
Solar Energy. Phoenix, Ariz. 
Solid State Electronics. London, England 
Solid State Physics. New York, N.Y. 
Soudage et Techniques Connexes. Paris, France 
South Africa. 
Africa 


Cam- 


Geological Survey—Bulletin. Pretoria, South 


South African Institute of Electrical Engineers—Transactions. 
Johannesburg, South Africa 

South African Institute of Mining and Metallurgy—Journal. 
Johannesburg, South Africa 

South African Institution of Civil Engineers—Transactions. See 
Civil Engineer in South Africa 

South African Journal of Science. Johannesburg, South Africa 

South African Mechanical Engineer. Johannesburg, South Africa 

South African Mining & Engineering Journal. Johannesburg, 
South Africa 

South Dakota. Geological 
Vermillion, S.D. 

South Wales Institute of Engineers—Proceedings. Cardiff, Wales 

Sovetskaya Geologiya. Moscow, U.S.S.R. 

Soviet Physics—JETP. Ann Arbor, Mich. 

Soviet Physics, Solid State. (Translation of Fizika Tverdogo 
Tela) New York, N.Y. 

Soviet Physics, Technical Physics. (Translation of Zhurnal 
Tekhnicheskoi Fiziki) New York, N.Y. 

Space/Aeronautics. New York, N.Y. 

Spaceflight. London, England 

Sperry Engineering Review. Great Neck, Long Island, N.Y. 

Sperryscope. New York, N.Y. 

Sprechsaal. Coburg, Germany 

Stahl und Eisen. Duesseldorf, Germany 

Stahlbau. Berlin, Germany 

Stahlbau—Rundschau. Vienna, Austria 

Stal. Moscow, U.S.S.R. 

Stal in English. London, England 

Stanki i Instrument. Moscow, U.S.S.R. 

Staub. Duesseldorf, Germany 

Steam Engineer. London, England 

Steel. Cleveland, Ohio 

Stevens Institute of Technology—Davidson Laboratory—Report. 
Hoboken, N.J. 

Stockholm. Kungl. Tekniska Hogskola (Royal Institute of Tech- 
nology). Stockholm, Sweden 
Avhandling (Papers) 
Handlingar (Transactions) 
Institution for Flygteknik—Aero TN (Division of Aero- 

nautics—Technical Note) 

Storage Battery Power. West Orange, N.J. 

Strasse und Autobahn. Bielefeld, Germany 

Structural Engineer. London, England 

Sugar y Azucar. New York, N.Y. 

Suid—Afrikaanse Instituut van Siviele Ingenieurs—Handelinge. 
See Civil Engineer in South Africa 

Sulzer Technical Review. Winterthur, Switzerland 

Sumitomo Light Metal Technical Reports. Osaka, Japan 

Sumitomo Metals. Osaka, Japan 

Surveying and Mapping. Washington, D.C. 

Surveyor. London, England 

Svenska Aeroplan Aktiebolaget—Technical 
Sweden 

Svenska Forskningsinstitutet for Cement och Betong—Med- 
delanden (Swedish Cement and Concrete Research In- 
stitute—Bulletins). Stockholm, Sweden 

Svenska Vattenkraftforening—Publikationer. Stockholm, Sweden 

Svetsaren. Goteborg, Sweden 

Swaziland. Geological Survey and Mines Department. Annual 
Report. Ermelo, Swaziland 

Sweden. Flygtekniska Forsoksanstalten—Meddelande (Aero- 
nautical Research Institute, Sweden—Report). Stockholm, 
Sweden 

Sweden. Kungl. Vattenfallsstyrelsen—Bla-vita serien (Swedish 
State Power Board—Blue-White Series). Stockholm, 
Sweden 

Sweden. Statens Skeppsprovningsanstalt—Meddelanden (State 
Shipbuilding Experimental Tank—Publications). Gothen- 
burg, Sweden 


Sweden. Sveriges Geologiska Undersokning—Arsbok. Stockholm. 
Sweden 


Sylvania Technologist. Bayside, N.Y. 


Survey—Report of Investigations. 


Note. Linkoping, 
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TVF. See Teknisk-Vetenskaplig Forskning 
Tanganyika. Geological Survey. Dar es Salaam, Tanganyika 
Bulletin 
Records 
Tappi. New York, N.Y. 
Tasmania. Geological Survey—Bulletin. Hobart, Tasmania 
Taylor Technology. Rochester, N.Y. 
Technik. Berlin, Germany 
Technique des Travaux. Liége, Belgium 
Technique Moderne. Paris, France 
Technisch-Wetenschappelijk Tijdschrift. Antwerp, Belgium 
Technische Mitteilungen Krupp. Essen, Germany 
Technometrics. Milwaukee, Wis. 
Técnica. Lisbon, Portugal 
Tecnica Italiana. Trieste, Italy 
Teknillinen Aikakauslehti. Helsinki, Finland 
Teknisk Forum. Helsinki, Finland 
Teknisk Tidskrift. Stockholm, Sweden 
Teknisk—Vetenskaplig Forskning. Stockholm, Sweden 
Tekniske Skrifter. Oslo, Norway 
Tele. Stockholm, Sweden 
Telecommunication Journal of Australia. Melbourne, Australia 
Telecommunications (English translation of Elektrosvyaz, pub- 
lished by Pergamon Institute). New York, N.Y. 
Teleteknik. (English Edition). Copenhagen, Denmark 
Television Society—Journal. London, England 
Tennessee. Department of Conservation—Division of Geology— 
Bulletin. Nashville, Tenn. 
Tennessee Valley Authority. Annual Report. Washington, D.C. 
Tennessee Valley Authority. Chemical Engineering Bulletin. 
Wilson Dam, Ala. 
Tennessee Valley Authority—Technical Monograph. See United 
States. Tennessee Valley Authority—Technical Monograph 
Teploenergetika. Moscow, U.S.S.R. 
Termotecnica. Milan, Italy 
Texas. University. Austin, Tex. 
Bureau of Economic Geology—Report of Investigations 
Bureau of Engineering Research—Engineering Research 
Series 
Texas Agricultural and Mechanical College—Engineering Ex- 
periment Station—Research Reports. College Station, Tex. 
Texas Petroleum Research Committee—Oil Recovery Conference 
—Proceedings. Austin, Tex. 
Textile Institute. Manchester, England 
Proceedings 
Transactions 
Textile Machinery Society of Japan—Journal. Osaka, Japan 
Textile Recorder. Manchester, England 
Textile Research Journal. Princeton, N.J. 
Textile World. New York, N.Y. 
Tidsskrift for Kjemi, Bergvesen og Metallurgi. Oslo, Norway 
Tin. London, England 
Tin and Its Uses. Greenford, England 
Tisco (Tata Iron & Steel Co., India). Jamshedpur, India 
Tohoku University. Sendai, Japan 
Faculty of Engineering—Technology Reports 
Institute of High Speed Mechanics—Reports 
Research Institute of Electrical Communication—Report 
Science Reports of the Research Institutes—Series A 
(Physics, Chemistry, Metallurgy) 
Tokyo. University. Tokyo, Japan 
Aeronautical Research Institute—Reports 
Earthquake Research Institute—Bulletin 
Institute of Industrial Science—Reports 
Tool and Manufacturing Engineer. Detroit, Mich. 
Tooling & Production. Cleveland, Ohio 
Traffic Engineering. Washington, D.C. 
Traffic Quarterly. Saugatuck, Conn. 
Travaux. Paris, France 
Trend in Engineering. Seattle, Wash. 
Tschermaks Mineralogische und Petrographische Mitteilungen. 
Vienna, Austria 


Xxi 


Tsement. Leningrad, U.S.S.R. 
Tsvetnye Metally. Moscow, U.S.S.R. 
Tulsa Geological Society Digest. Tulsa, Okla. 


U 
Ugol. Moscow, U.S.S.R. 
Underwriters’ Laboratories. New York, N.Y. 
Bulletin of Research 
Standards for Safety 
United Nations—Economie Commission for Asia and the Far 


East—Mineral Resources Development Series. Bangkok, 
Thailand 

United States Air Force—WADC Technical Report. Washing- 
ton, D.C. 


United States. Army Corps of Engineers and Maritime Adminis- 
tration—Port Series 
United States. Atomic Energy Commission—Technical Progress 
Reviews. See 
Nuclear Safety 
Power Reactor Technology 
Reactor Core Materials 
Reactor Fuel Processing 
United States. Beach Erosion Board—Technical Memorandum. 
Washington, D.C. 
United States. Bureau of Mines. Washington, D.C. 
Bulletin 
Information Circulars 
Monographs 
Reports of Investigations 
United States. Bureau of Ordnance 
NAVORD Report. Washington, D.C. 
United States. Bureau of Reclamation—Technical Record of 
Design and Construction. Denver, Colo. 
United States. Department of Agriculture—Technical Bulletin. 
Washington, D.C. 
United States Department of Commerce. Coast and Geodetic 
Survey. Magnetograms and Hourly Values. Washington, 
D.C. 
United States Earthquakes. Washington, D.C. 
United States. Forest Products Laboratory—Reports. Madison, 
Wis. 
United States. Geological Survey. Washington, D.C. 
Bulletin 
Circulars 
Professional Papers 
Water Supply Papers 
United States. National Aeronautics and Space Administration. 
See National Aeronautics and Space Administration 
United States. National Bureau of Standards. Washington, D.C. 
Applied Mathematics Series 
Circulars 
Handbook 
Journal of Research 
Engineering and Instrumentation 
Mathematics and Mathematical Physics 
Physics and Chemistry 
Radio Propagation 
Miscellaneous Publication 
United States. Naval Research Laboratory—Report of NRL 
Progress. See Report of NRL Progress. 
United States. Navy Department—David Taylor Model Basin— 
Reports. Washington, D.C. 
United States. Ship Structure Committee—Reports. Washington, 
D.C. 
United States. Snow, Ice and Permafrost Research Establish- 
ment. Wilmette, Ill. 
Research Reports 
Technical Reports 
United States. Tennessee Valley Authority—Technical Mono- 
graphs. Knoxville, Tenn. 
United States. Waterways Experiment Station. Vicksburg, Miss. 
Technical Memorandums 
Technical Reports 


(Navy Department)— 
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Utah. State Engineers Office—Technical Publications. Salt Lake 
City, Utah 

Utah. University—Engineering Experiment Station—Bulletin. 
Salt Lake City, Utah 


Vv 


VDI Berichte. Duesseldorf, Germany 

VDI-Forschungsheft. Duesseldorf, Germany 

VDI Zeitschrift. Duesseldorf, Germany 

Vacuum. London, England 

Vakuum-—Technik. Berlin, Germany 

Venezuela. Direccion de Geologia—Boletin de Geologia. Caracas, 
Venezuela 

Verein Deutscher Ingenieure. See VDI 

Vereinigung der Grosskesselbesitzer—Mitteilungen. Essen, Ger- 
many 

Vermont. Geological Survey—Bulletin. Montpelier, Vt. 

Vestnik Mashinostroeniya. Moscow, U.S.S.R. 

Vide. Paris, France 

Virginia. Department of Conservation and Development. Division 
of Mineral Resources. Charlottesville, Va. 
Bulletin 
Circulars 
Mineral Resources Report 

Virginia. Department of Conservation and Development. Divi- 
sion of Water Resources—Bulletin. Richmond, Va. 

Virginia Polytechnic Institute—Engineering Experiment Station 
Series—Bulletin. Blacksburg, Va. 

Viziigyi Kézlemenyck. Budapest, Hungary 

Vom Wasser (Fachgruppe Wasserchemie in der Gesellschaft 
Deutscher Chemiker—Jahrestagung). Weinheim, Germany 

Von Roll Mitteilungen. Gerlafingen, Switzerland 


Vsesoyuznoe Mineralogicheskoe Obshchestvo. Zapiski. Moscow, 
U.S.S.R. 
Waseda University—Castings Research Laboratory—Reports. 


Tokyo, Japan 

Washington. Department of Conservation—Division of Mines and 
Geology—Bulletin. Olympia, Wash. 

Washington Academy of Sciences—Journal. Washington, D.C. 

Wasser- und Energiewirtschaft. Zurich, Switzerland 

Wastes Engineering. New York, N.Y. 

Water & Sewage Works. Chicago, II]. 

Water and Water Engineering. London, England 

Water Pollution Control Federation—Journal. Washington, D.C. 

Water Power. London, England 

Water Works Engineering. New York, N.Y. 

Wear-—Usure-Verschleiss. Amsterdam, Netherlands 

Welder. Waltham Cross, England 

Welding and Metal Fabrication. London, England 

Welding Engineer. Chicago, Il. 

Welding Journal. New York, N.Y. 

Welding Production (Translation of Svarochnoe Proizyodstvo, by 
British Welding Research Association). Cambridge, Eng- 
land 

Welding Research Council—Bulletin Series. New York, N.Y. 

Werkstatt und Betrieb. Munich, Germany 

Werkstattstechnik. Stuttgart, Germany 

Werkstoffe und Korrosion. Weinheim, Germany 


West Coast Electronic Manufacturers Association—Electronic 
Components Conference—Proceedings. See Electronic Com- 
ponents Conference—Proceedings 

West of Scotland Iron and Steel Institute—Journal. Glasgow, 
Scotland 

West Virginia. Annual Report of the Department of Mines. 
Charleston, W.Va. 

West Virginia. University—Engineering Experiment Station— 
Technical Bulletin. Morgantown, W.Va. 

Western Australia. Department of Mines. Perth, Australia 
Bulletin 
Reports 

Western Australia. Geological Survey—Bulletin. Perth, Australia 

Western City. Los Angeles, Calif. 

Western Construction. San Francisco, Calif. 

Western Electric Engineer. New York, N.Y. 

Western Joint Computer Conference—Proceedings. New York, 
INDY 

Western Machinery and Steel World. San Francisco, Calif. 

Western Miner and Oil Review. Vancouver, B.C. 

Western Union Technical Review. New York, N.Y. 

Westinghouse Engineer. Pittsburgh, Pa. 

Wire & Radio Communications. New York, N.Y. 

Wire and Wire Products. Stamford, Conn. 

Wireless World. London, England 

Wood and Wood Products. Chicago, Ill. 

World Construction. Chicago, Il. 

World Oil. Houston, Tex. 

World Petroleum. New York, N.Y. 

World Power Conference—Proceedings. London, England 

Wyoming. Geological Survey—Bulletin. Laramie, Wyo. 


Z 


Zavodskaya Laboratoriya. Moscow, U.S.S.R. 
Zeitschrift fuer Angewandte Mathematik und Mechanik. Berlin, 
Germany 
Zeitschrift fuer Angewandte Mathematik und Physik. Basle, 
Switzerland 
Zeitschrift fuer Angewandte Physik. Berlin, Germany 
Zeitschrift fuer Erzbergbau und Metallhuettenwesen. Stuttgart, 
Germany 
Zeitschrift fuer Flugwissenschaften. Braunschweig, Germany 
Zeitschrift fuer Instrumentenkunde. Braunschweig, Germany 
Zeitschrift fuer Messen, Steuern, Regeln. Berlin, Germany 
Zeitschrift fuer Metallkunde. Stuttgart, Germany 
Zeitschrift fuer Physik. Berlin, Germany 
Zeitschrift fuer Schweisstechnik. Zurich, Switzerland 
Zement-—Kalk-Gips. Wiesbaden, Germany 
Zhurnal Eksperimental’noi i Teoreticheskoi 
U.S.S.R. 
Zhurnal Prikladnoi Khimii. Moscow, U.S.S.R. 
Zhurnal Tekhnicheskoi Fiziki. Moscow, U.S.S.R. 
Zurich. Ecole Polytechnique Fédérale—Laboratoire de Photo- 
elasticité. See Zurich Eidgenoessische Technische Hoch- 
schule—Photoelastisches Laboratorium 
Zurich. Hidgenoessische Technische Hochschule. Zurich, Switzer- 
land 
Institut fuer Aerodynamik—Mitteilungen 
Institut fuer Baustatik—Mitteilungen 
Institut fuer Flugzeugstatik und Leichtbau—Mitteilungen 
Institut fuer Hochfrequenzstatik—Mitteilungen 
Institut fuer Thermische Turbomaschinen—Mitteilungen 
Photoelastische Laboratorium—Publications 


Fiziki. Moscow, 
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EXPLANATION OF INITIALS appearing in titles of publications, or by which they may also 
be known, and official initial insignia of certain engineering societies used by The Engineer- 
ing Index in referring to their publications. 


ASEA 


Allgemeine Elektrizitaets-Gesellschaft 

Advisory Group for Aeronautical Research and Development (North At- 
lantic Treaty Organization) 

American Institute of Chemical Engineers 

American Institute of Electrical Engineers 

American Institute of Mining, Metallurgical and Petroleum Engineers 
American Iron & Steel Institute 

American Petroleum Institute 

American Rocket Society 

American Standards Association 

American Society of Civil Engineers 

Allmanna Svenska Elektriska Aktiebolaget 

American Society of Heating, Refrigerating and Air Conditioning Engi- 
neers 

American Society of Lubrication Engineers 

American Society for Metals 

American Society of Mechanical Engineers 

American Society for Testing Materials 

Association pour l’Encouragement a l’Union des Revues Techniques Belges 
Automatic Telephone & Electric Company 

Amalgamated Wireless (Australasia) 

American Water Works Association 

British Broadcasting Corporation 

British Cast Iron Research Association 

British Electrical and Allied Manufacturers’ Association 

British Iron & Steel Research Association 


. Conférence Internationale des Grands Réseaux Electriques 


Deutsche Industrienorm 

Defense Metals Information Center (Battelle Memorial Institute) 
Elektrotechnische Zeitschrift 

Felten & Guilleaume Carlswerk, AG 

International Business Machines 

International Nickel Company 

Institute of Radio Engineers 

Instrument Society of America 

Massachusetts Institute of Technology 

National Aeronautics and Space Administration 
National Electrical Manufacturers Association 

Naval Research Laboratory (U.S.) 

Radio Corporation of America 

Society of Automotive Engineers 

Society of Plastics Engineers 

Technical Association of the Pulp and Paper Industry 
Tennessee Valley Authority 

Verein Deutscher Ingenieure 


Xxiv 
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Arrangement of Contents 


HOW TO USE THE ENGINEERING INDEX 


THE CONTENTS of this volume are classified by MAIN SUBJECT HEADINGS, printed 
in bold-face capital letters, and by Sub-Headings, printed in bold-face capital and small 
letters. Material is arranged in strict alphabetical order by word, not by letter, in accord- 
ance with standards of alphabetizing used by the majority of libraries in the United States. 
In general, THE ENGINEERING INDEX employs the thing-process breakdown. In certain cases, 
however, where the process seems of greater importance, the process-thing breakdown is 
employed for subjects such as Materials Handling, Lubrication, and Air Conditioning. Such 
deviations are not numerous and should cause no inconvenience due to the system of cross 
reference in use. Basic headings are chosen with reference to prevailing engineering termi- 


nology. 


Bibliographic Abbreviations 


Academie, Academy 
Agricultural 
American 
Architectural 
Association 
Building 
Brothers 

Bulletin 

Bureau 

Ceramic 
Chemical, Chemistry 
Circular 

Civil 

Company 
Constructional 
Corporation 
Comptes Rendus 
Department 
Division 

Edition 

Electric, Electrical 
Electrician 
Engineering 
Engineer (s) 
Gazette 

General 
Geological 
Government 
Illuminating 
Incorporated 
Industrial 
Institut, Institute 
Institution 
International 
Journal 

Limited 
Machinist 
Machinery 
Magazine 


Mar 
Matl (s) 
Mech 
Memo 
Met 


Schweiz 
Sci 

Sec 

Ser 
Shipbldg 
Shipbldr 
Shipg 
Soc 
Supp 
Tech 
Trans 
Univ 
Vent 
Zeit 

Ztg 


Marine 

Material (s) 
Mechanical 
Memorandum 
Metallurgical, Metallurgy 
Manufacturing 
Manufacturer (s) 
Management 

Mining 

Municipal 

National 

Nautical 

Physical 

Proceedings 

Party 

Public 

Publication 

Record 

References 
Refrigerating, Refrigeration 
Review(s), Revue 
Royal 

Railway 
Schweizerische 
Scientific, Scientifique 
Section 

Series 

Shipbuilding 
Shipbuilder 

Shipping 

Société, Society 
Supplement 
Technical 
Transaction 
University 
Ventilating, Ventilation 
Zeitschrift 

Zeitung 


cfs 
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XXV 


Abbreviations For Scientific and Engineering Terms 


degree Absolute 

Angstrom unit 

absolute 

alternating-current 

acre-foot 

audio frequency 

amplitude modulation 

ampere 

ampere-hour 

atmosphere 

atomic percent 

atomic weight 

avoirdupois 

average 

barrel 

body centered cubic 

Baumé 

billion electron volt 

Brinell hardness number 

brake horsepower 

brake horsepower-hour 

basic insulation level 

brake mean effective pressure 

biochemical oxygen demand 

boiling point 

barrels per day 

barrels per stream day 

British thermal unit 

bushel 

degree Centigrade 

square centimeter 

cubic centimeter 

calorie 

cubic centimeter 

cubic feet per minute 

cubic feet per second 

centimeter-gram-second 
tem 

centimeter 

square centimeter 

cubic centimeter 

circular mil 

candlepower 

cycles per second 

center to center 

cubic 

cubic foot 

cubic inch 

cubic meter 

cubic yard 

continuous wave 

hundredweight (112 Ib) 

cylinder 

decibel 

direct-current 

diameter 


Sys- 


fps 
fps system 
it 


ft? 
ft? 
ft-c 
ft-L 


dozen 

differential thermal analysis 
deadweight 
pennyweight 
electromotive force 
electron volt 

degree Fahrenheit 
farad 

feet board measure (boardfeet) 
face centered cubic 
frequency modulation 
freezing point 

feet per minute 

feet per second 
foot-pound-second system 
foot 

square foot 

cubic foot 

foot-candle 
foot-lambert 
foot-pound 

gram 

gravity 

giga (10°) 

gallon 

gallons per day 
gallons per hour 
gallons per minute 
gallons per second 
henry 

hectare 

hexagonal close packed 
high frequency 
horsepower 

high pressure 
horsepower-hour 

hour 

high tension 

high voltage 

inside diameter 
intermediate frequency 
indicated horsepower 
indicated horsepower-hour 
inch 

square inch 

cubic inch 

inches per minute 
inches per second 
joule 

degree Kelvin 
kilocycles per second 
kilocalorie 

thousand electron volts 
kilogram 

thousand pound 
kilometer 
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kMc kilomegacycle MMcf million cubic feet 
kv kilovolt n-p-n negative-positive-negative 
kva kilovolt-ampere (junctions) 

kvar reactive kilovolt-ampere oa overall 

kw kilowatt OD outside diameter 

kw-hr kilowatt-hour oe oersted 

] liter OZ ounce 

L lambert PCM pulse code modulation 

Ib pound pf power factor 

lb-ft pound-foot pH hydrogen ion concentration 
lb-in. pound-inch p-n positive-negative (junctions) 
LC inductance capacitance ppm parts per million 

LF low frequency psf pounds per square foot 
l-p low pressure psi pounds per square inch 
LPG liquefied petroleum gas psia pounds per square inch absolute 
l-v low voltage psig pounds per square inch gage 
b micron qt quart 

pa microampere R degree Réaumur 

wf microfarad Re Rockwell hardness (subscript 
p» in microinch according to scale) 

pw sec microsecond RC resistance capacitance 

wv microvolt Re Reynolds number 

pw microwatt RF radio frequency 

wpt micromicrofarad rms root mean square 

m meter rpm revolutions per minute 

m? square meter rps revolutions per second 

m? cubic meter sec second 

ma milliampere shp shaft horsepower 

Ma megampere sp gr specific gravity 

mc millicurie sq square 

Me megacycles per second sq cm square centimeter 

Mcf thousand cubic feet sq ft square foot 

mep mean effective pressure sq in. square inch 

Mev million electron volt sqm square meter 

mg milligram swe standard wire gage 

med million gallons per day TE transverse electric 

mh millihenry TM transverse magnetic 

mi mile tpd tons per day 

min minute tph tons per hour 

ml milliliter UHF ultra-high frequency 

mL millilambert Vv volt 

mm millimeter va volt ampere 

mmf micromicrofarad var reactive volt-ampere 

mol. wt molecular weight VHF very high frequency 

mp melting point VLF very low frequency 

mph miles per hour VPH Vickers pyramid hardness 
msec millisecond Ww watt 

mv millivolt wt % weight percent 

Mva megavolt-ampere yd yard 

mw milliwatt vi year 

Mw megawatt = degree (angle) 

Mp millimicron / per 

Mp sec millimicrosecond & pound sterling 
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ABATTOIRS. See Packing Plants. 


ABLATION. See Aerodynamics—Heating Effects; Aircraft Ma- 
terials—Heat Resisting; Rockets and Missiles—Cooling; Rock- 
ets and Missiles—Materials; Space WVehicles—Re-entry. 

ABRASION. See Wear of Materials. 

ABRASIVE MATERIALS 


See also Diamonds—Industrial Applications; Grinding 
Wheels; Metals Cutting—Abrasive; Metals Finishing—Barrel ; 
Polishing. 

Controlling Abrasive Costs, C.F.BROWN. Grinding & Fin- 
ishing v 5 n 8 Dec 1959 p 82-4. Factors in abrasive product 
selection requiring control, with grinding wheels used as illus- 
tration; abrasive product control procedures. 


Die Untersuchung der Kornzaehigkeit von Schleifmitteln, 
K.GIESEN. Radex Rundschau n 5 Oct 1959 p 640-59. Investi- 
gation of toughness of abrasive grains; various crushing 
methods for measurement described, and their advantages 
and disadvantages; recommendations for further development 
of testing methods. 


Ein neuer Weg zur Pruefung von losem Schleifkorn, H. 
STOTKO. Radex Randschau n 4, 5 Aug 1960 p 203-20, Oct p 
262-91. New way for testing loose abrasive grain; method 
described consists in continuously measuring size of grains 
and their variation during grinding; instrument and principle 
of measuring described; behavior of grains under dynamic 
strain during testing investigated, and influence of auxiliary 
materials and test conditions on grind-off and diminution of 
grain size established; most favorable test conditions were 
deduced from data. 


Planned Program Extends Life of Coated-Abrasive Belts, 
H.L.WEISBECKER. Iron Age v 186 n 15 Oct 13 1960 p 88-9. 
Program incorporating manually programmed power, and 
proper choice of lubricants, can reduce grinding costs and ex- 
tend life of abrasive coated belts; manually programmed power 
insures more uniform rate of stock removal from one end of 
coil to other in operations for removing surface defects, or for 
achieving high gloss ground finishes, and permits compensa- 
tion for wear which occurs to coated abrasive belts as mineral 
grains become less sharp. 


Preparing Wood for Finishing, D.HADLEY. Wood-Worker v 
78 n 9 Nov 1959 p 14, 34. Five abrasives used by furniture 
worker are garnet, flint, emery, aluminum oxide, and silicon 
carbide; characteristics given; rule of thumb generalities for 
assistance in selection of most suitable abrasive for particular 
sanding job. 


Selection and Use of Coated Abrasives, H.HICKEY. Preci- 
sion Metal Molding v 17 n 12 Dec 1959 p 41-2. Abrasive grain ; 
types of bonding and backing; effective contact wheel grind- 
ing; abrasive belt lubrication; care of abrasive belts. 


ABRASIVE WHEELS. See Grinding Wheels. 


ABSORPTIOMETERS 


Neutron Absorptiometer for On-Stream Analysis of Boron, 
C.L.PLEASANCE. Trend in Eng vy 12 n 2 Apr 1960 p 2-3, 
31-2. In reprocessing reactor fuels, boron is added to process 
solutions to control and inerease thermal neutron cross section 
thereby reducing neutron flux and avoiding possibility of un- 
controlled critical reaction in vessels that are not critically 
safe; design of analyzer, which is used to determine if suffi- 
cient boron is present in process solutions, to assure extra 
safety factor. 


Uranium Analysis by Gamma Absorptiometry, R.E.CON- 
NALLY. Nucleonics v 17 n 12 Dec 1959 p 98-100, 102. Gamma 
absorptiometer employing 10-mg Amt source developed for 
laboratory analysis of uranium solutions; standard deviation 
for single determination less than 0.15% over range 25-100 
gm/l U; instrument handles this range of concentration with 
25-mm x 19-mm-diam sample cell; system must be standardized 
twice a day to compensate for photomultiplier gain drift; cir- 
cuit diagrams and other data. 


ABSORPTION 


See also Chemical Processes—Diffusion ; Chemical Processes 
—Unit Operations; Extraction; Refrigerants. 


A 


ABSORPTION—Continued 


Application of Polybloc System to Construction of Absorbers, 
A.J.HILLIARD. Brit Chem Eng v 5 n 3 Mar 1960 174-8. De- 
sign, construction and operating data of absorber for corro- 
sive conditions with details of performance for absorption of 
hydrochloric acid; basic element of absorber is cylindrical 
graphite block provided with axial hole; radial passages con- 
nect central hole with outer periphery of block, radial passages 
through which cooling fluid circulates are spaced between, and 
closely adjacent to, axial absorption passages; analysis of in- 
dustrial performance. 


Difficultés expérimentales dans l’application de la théorie de 
l’absorption dite des deux films, M.S.HARDOUIN. Génie 
Chimique v 83 n 2 Feb 1960 p 41-8. Experimental difficulties 
in application of two-film absorption theory; example con- 
cerning air drying with sulphuric acid illustrates difficulties 
encountered in determining specific coefficient for size and 
working conditions of stacked industrial column. 


Rate of Absorption of NOz in Water, W.A.DEKKER, E. 
SNOECK, H.KRAMERS. Chem Eng Science v 11 n 1 Aug 
1959 p 61-71. Absorption rate of nitrogen dioxide-nitrogen te- 
troxide gas mixtures from nitrogen into water plays impor- 
tant role in industrial production of nitric acid and removal 
of NOs from gaseous mixtures; mechanism investigated in 
wetted wall column; results agree well with proposed absorp- 
tion mechanism and from these, data were obtained on liquid- 
side kinetics of absorption process. 


ACCELERATORS 


See also Electric Generators—Electrostatic; Magnets; Nu- 
clear Energy; Physics—Nuclear. 


Boltzmann Equation for Electron Guide Field Accelerator, 
J.B.EHRMAN. Physics of Fluids v 3 n 1, 2 Jan-Feb 1960 p 
121-8, Mar-Apr p 303-17. Quasi-stationary solutions for elec- 
tron beam; simplified model for dePackh’s version of ac- 
celerator is set up by substituting for actual external quadru- 
pole or solenoidal focusing magnetic field, azimuthally sym- 
metric focusing field, and by replacing actual toroidal geometry 
with periodic boundary conditions; Boltzmann equation for 
electron beam in this system; set of solutions obtained repre- 
senting quasi-stationary behavior of beam realistically; stabil- 
ity analysis for electron beam. 

Calculation of Electromagnetic Field in Alvarez Type Linear 
Accelerator, F.FORD. Cambridge Philosophical Soe—Proec v 
56 pt 3 July 1960 p 252-68. Recent theory of electromagnetic 
field in nearly periodic structure is used; problem reduced to 
solution of transmission line equations for ‘voltage’ and ‘cur- 
rent’ of dominant mode; formulas given for coefficients in 
these equations, and for ratio of mode current to accelerating 
field, as functions of cavity dimensions of accelerator ; numeri- 
cal values are given for Berkeley accelerator. 


Caleulation of Particle Loss Due to Scattering of Gas in 
Considering Adiabatic Beam Contraction, L.L.GOL’DIN. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1960 p 196-8. 
Solution of beam-loss problem in accelerators for round cham- 
ber in nonrelativistic approximation. 


Calculations Dealing with Klystron Buncher for Linear Elec- 
tron Accelerator, E.S.BURSHTEIN, A.D.VLASOV. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 722-5. 
Method for calculating optimal parameters of buncher, guaran- 
teeing given standard dispersion of outgoing energy for max- 
imum portion of injected particles. 


Design Calculations for Magnets with Distributed Windings, 
V.N.KANUNNIKOV. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 2 
Mar-Apr 1960 p 322-3. Method for estimating permissible devia- 
tions in density of magnetizing current for given distortions 
of magnetic field, and solution of typical problems which arise 
in design of magnets intended for accelerators with constant 
magnetic field and strong focusing. 

Determination of Tolerances on Magnetic Field Parameters 


for Accelerators with Help of Characteristic Functions, A.A. 
KOLOMENSKII, A.P.FATEEV. Instruments & Experimental 
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ACCELERATORS—Continued 


Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 5 Sept-Oct 1959 p 717-21. How method of characteris- 
tic functions can be used in studying influence of perturbations 
in magnetic field on betatron oscillations of particles in cyclic 
accelerators; this consists in expanding perturbation in char- 
acteristic functions of corresponding differential operator and 
seeking solution of these equations in form of series, 


Die Weiterentwicklung des Kaskadengenerators, G.REIN- 
HOLD, J.SEITZ, R. MINKNER. Zeit fuer Instrumentenkunde 
v 67 n 10 Oct 1959 p 258-65. Further development of cascade 
generator; theoretical basis of symmetrical cascade extending 
output voltage to several million v; practical design of 4 mil- 
lion vy generator; operational principle of electronic voltage 
stabilization; symmetrical cascade rectifier is best suited for 
supply of ion accelerators and, because of its relatively high 
current, also for industrially applicable electron accelerators. 


Distortion of Magnetic Field by Metallic Vacuum Camera in 
Strongly Focusing Accelerator, Yu.F.ORLOV, S.A.KHEIFETS. 
Instruments & Experimental Techniques (Translation of Pri- 
bory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 21-4. Ex- 
pressions for magnetic field inside metallic vacuum camera of 
elliptic and rectangular cross section, considering heating of 
camera by Foucault currents. 


Elementary Particle Accelerators. Supp n 4 Soviet J Atomic 
Energy. Consultants Bureau Inc, New York, NY, 1958 68 p, 
$15.00. English translation of symposium indexed in Engineer- 
ing Index 1958 p 2 from Atomnaya Energiya, Supp n 4 1957. 


High-Energy Accelerators, K.R.LSYMON. SAE—Trans v 68 
1960 p 157-63. Indexed in Engineering Index 1959 p 1 from 
SAE Paper n 68T. 


Injector for Electron Accelerators, I.M.SAMOILOV. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1960 p 203-5. 
Design of experimental injector for use with betatrons and 
synchrotrons; device provides essentially parallel electron 
beams with angular divergence which varies from 15 to 20°; 
exit angle of beam is controlled by introduction of asymmetry 
in position of electrodes. 


Injector for Harwell Proton Linear Accelerator, L.C.W. 
HOBBIS, E.R.HARRISON, H.C.WHITBY. J Nuclear Energy: 
Plasma Physics Pt C v 1 n 8 Mar 1960 p 130-4. Injector is 
d-c accelerator delivering pulsed proton beam of 15 ma at 
energy of 515 kev; installation is described and details are 
given of its most important features. 


K raschetu sil’nofokusiruyushchego uskoritelya s polstoyan- 
nym magnitnym polem, V.K.GRISHIN. Zhurnal Tekhnicheskoi 
Fiziki v 29 n 9 Sept 1959 p 1065-7. Calculation of strong 
focusing accelerator with invariable magnetic field; method 
for caleulation of equilibrium orbit, betatron oscillations, co- 
efficient of magnetic field utilization and other parameters ; 
example of synchrocyclotron. 


K voprosu ob azimutal’noi neustoichivosti tsirkuliruyushchikh 
tokoyv, I.M.SAMOILOV, A.A.SOKOLOV. Zhurnal Eksperimen- 
tal’noi i Teoretcheskoi Fiziki v 39 n 2 Aug 1960 p 257-9. Azi- 
muthal instabilities of circulating currents; data indicate that 
circulating currents are unstable and break up into clusters 
equally spaced with respect to azimuth; within clusters, con- 
ditions are suitable for appearance of peculiar radial-phase 
oscillations ; result is that in collision with injector or chamber 
wall, effective capture of electrons takes place in betatron type 
instruments. 


Kogerentnoe izluchenie elektronov v sinkhrotrone—3, M.S. 
RABINOVICH, L.V.IOGANSEN. Zhurnal Eksperimental’noi 
i Teoreticheskoi Fiziki v 88 n 4 Apr 1960 p 1188-7. Coherent 
radiation of electrons in synchrotron—3; electromagnetic in- 
teraction of electrons in synchrotron is considered with ac- 
count of shielding action of chamber walls on bunch of arbi- 
trary shape; effect of forces on electron phase motion and 
size of bunch is estimated. 


Lithium Hydride Bremsstrahlung Beam ‘Hardener’, E.L. 
HART, D.H.WHITE. Rev Sci Instruments vy 31 n 1 Jan 1960 
p 338-5. Study of attenuation of low energy component of 
bremsstrahlung beam of high energy electron accelerator, by 
several low-A absorbers; advantages and construction of 
lithium hydride absorber; experimentally measured attenua- 
tion is compared with that calculated from single interaction 
model, and several further suggestions are offered. 


Low Cost Electrons. Nucleonics v 18 n 8 Aug 1960 p 52-7. 
Three part article describes equipment now available from 
three different manufacturers; Part 1: Dynamitron—High 
Power Electron Accelerator, M.R.CLELAND, K.H.MORGAN- 
STERN, 52-3; Part 2: Three High Power Accelérators for 
Radiation Processing, 54-5; Part 3: New Linacs Have Greater 
Power, Smaller Costs, 56-7. 


New High-Power Electron Accelerator, M.R.CLELAND, 
K.H.MORGANSTERN. IRE—Trans on Indus Electronics v 
IE-7 n 2 July 1960 p 86-40. Dynamitron, electron accelerator 
for industrial use provides improved efficiency and reduced 
cost of operation; design incorporates d-c accelerating voltage 
supply consisting of cascaded rectifiers driven in parallel from 
RF oscillator; data for equipment rated up to 3 mey, 30 kw. 


ACCELERATORS—Continued 


Optique des deviations d’un faisceau de particules de haute 
energie, J.PINEL. Annales de Radioelectricite v 14 n_ 57 July 
1959 p 230-49 (English abstract) p 262-4, v 15 n 63 Jan 1960 
p 3-27 (English abstract) p 97-8. Optics of deviations of high 
energy particle beam; theoretical and practical problems of 
deviation ; analysis and refocusing of beam of accelerated par- 
ticles; calculation of essential elements of 250 Mev station of 
Orsay linear accelerator; abberations and methods of correct- 
ing them; type of “debunchers”; means for obtaining “triple 
focusing”. 


Pendulum Analogues to Illustrate Particle Motion in Spiral 
Ridge Accelerators, J.D.LAWSON, D.H.LORD, F.M.RUSSELL. 
J Nuclear Energy: Plasma Physics v 1 n 38 Mar 1960 p 124-9. 
Two pendulum analogues are described, which obey same equa- 
tions of motion as particles; first was used to make extensive 
survey of maximum stable amplitude of motion as parameters 
corresponding to ridge angle, azimuthal field of modulation 
depth and radial field index were varied. 


Plastics for Atom-Smashers, J.O.TURNER, Soc Plastics 
Engrs—16th Annual Tech Conference v 6 paper n 78 Jan 
1960 7 p; see also Soe Plastics Engrs—J v 16 n 4 Apr 1960 p 
365-7; Rubber & Plastics Age v 41 n 9 Sept 1960 p 1034-8, 
1040. Plastics used for parts of nuclear accelerators include 
styrene plastic scintillators, acrylic plastic for Cherenkov 
counter, annular separation lens, reactor boxes, h-v resistor ; 
polyvinyl chloride and vinyl chloride acetate for focusing mag- 
net windows, reversing switch; allyl plastic for reflecting 
lenses; polyethylene for Geiger counter; polyester for insula- 
tion and containers for liquid hydrogen; polycarbonate ; fluoro- 
ethylene; polyurethane; epoxy. 


Precision Capacitor Divider Method for Measuring High 
Voltages, H.V.LARSON, I.T.MYERS. Rev Sci Instruments v 
30 n 11 Nov 1959 p 1022-4. High precision method for measur- 
ing voltage on terminal of 2-Mv Van de Graaff accelerator ; 
calibration of system, using Be (y,n) threshold reaction ; 
linearity tests using total beam calorimeter and beam current 
integrator. 


Radio-Frequency Aspects of Electro-Nuclear Accelerators, 
A.F.HARVEY. Brit Nuclear Energy Conference—J v 4 n 4 
Oct 1959 p 312-27. Indexed in Engineering Index 1959 p 2 
from Instn Elec Engrs—Proe v 106 pt B (Radio & Electronic 
Eng) n 25 Jan 1959. 


Sil’naya fokusirovka v lineinom uskoritele, P.M.ZEIDLITA, 
L.I.BOLOTIN, E.L.REVUTSKII, V.A.SSUPRUNENKO. Atom- 
naya Energiya v 8 n 2 Feb 1960 p 127-33. Strong focusing in 
linear accelerator; detailed numerical analysis of proton move- 
ment in system; engineering calculation of quadrupole lenses ; 
experimental results on use of strong focusing in 5.5 Mev 
proton accelerator. 


Use of Quadratic Nonlinearity in Accelerator with Strong Fo- 
cusing, Yu.F.ORLOV. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 2 
Mar-Apr 1959 p 183-7. How dependence of betatron frequencies 
on pulse can be reduced by means of quadratic nonlinearity, 
and how this effect can be employed to advantage for cancel- 
ing dangerous synchro-betatron resonances which occur at high 
multiples of frequency of accelerating voltage, 


Venture Into Subatomics, A.N.HAIG, P.V.HOURIET,Jr. Al- 
lis-Chalmers Elec Rev v 25 n 2 1960 p 26-8. Improvements in 
intensity of proton accelerator beam planned by Midwestern 
Universities Research Assn; focusing systems for “‘fixed-field 
alternating gradient’ accelerator; how two beams of 15 bev 
ean produce collisions equal in energy to that of conventional 
machine with single beam of 540 bev. 


Accessories. See also Bubble Chambers; Spectrometers—Neu- 


tron. 


Computer for Investigation of Particle Motion in Linear 
Electron Accelerator, I.F.KHARCHENKO, R.M.NIKOLAEV, 
A.M.NEKRASHEVICH, P.M.ZEIDLITS. Instruments & Ex- 
perimental Techniques (English Translation of Pribory i 
Tekhnika Eksperimenta) n 3 May-June 1959 p 417-22. Me- 
chanical computer for calculation of longitudinal motion of 
charged particles provides possibility of relatively fast calcula- 
tion of phase motion of particles in accelerator for given 
parameters of accelerating system and also obtaining of param- 
eter data on exit beam with sufficient practical accuracy. 


Electron-Optical Electrode Systems for Electron Accelerator 
Injectors, IL.M.SAMOILOV. Instruments & Experimental Tech- 
niques (Translation of Pribory i Tekhnika Eksperimenta) n 1 
Jan-Feb 1959 p 25-8. Study of electrodes using spiral and rib- 
bon cathodes ; causes of unsatisfactory reproductiveness of elec- 
tron-optical parameters of usually applied Kerst injectors; 
system of electrodes recommended for experimental purposes 
to obtain practically parallel electron beams thereby facilitat- 
ing variation of angular divergence of beams of 15-20°, 


External Beam Current Monitor for Linear Accelerators, L. 
BESS, J.OVADIA, J.VALASSIS. Rev Sci Instruments v 80 n 
11 Nov 1959 p 985-8. Transmission type detector for continuous 
monitoring of electron current for effective utilization of elec- 
tron beams from linear accelerators for irradiation of biologi- 
cal samples or chemical processing; development of monitor 


Betatron. 
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whose sensing element is toroidal coil, through which beam 
passes undisturbed. 


Fluximetro electronico, M.A.THOMAE, G.F.OERLEY. Re- 
vista Electrotecnica v 45 n 12 Dec 1959 p 461-7. Electronic 
fluxmeter ; equipment for measurement of magnetic-field dis- 
tribution in Buenos Aires synchrocyclotron; preamplifier, in- 
cluding photoelectric galvanometer, is used to reduce zero 
shift; design and performance of instrument. 


Instrument for Measuring Distribution of Intensity of 
y-Radiation of Synchrotron in Extended Pulse, K.A.BELO- 
VINTSEV, O.A.KARPUKHIN, A.V.KUTSENKO, A.A.SHAP- 
KIN, B.N.YABLOKOV. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 191-5. Apparatus employed in 280 
Mev synchrotron of Institute of Physics of Academy of Sci- 
ences, Soviet Union; main apparatus is single-channel time 
analyzer; uniselector of automatic telephone exchange is used 
for automation of measurements. 


K raschetu regenerativnogo deflektrora, Yu.Ya.LEMBRA. 
Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 1959 p 992-4. Cal- 
culation of regenerative deflector for accelerators in which 
particles move in magnetic periodic systems; method for direct 
calculation of deflector parameters. 


Nevis Synchrocyclotron Slow Neutron Velocity Spectrometer, 
J.RAINWATER, W.W.HAVENS, Jr, J.S.DESJARDINS, J.L. 
ROSEN. Rev Sci Instruments v 31 n 5 May 1960 p 481-9. High- 
intensity, high-resolution neutron velocity selector system, em- 
ploying Nevis synchrocyclotron as source of pulsed neutrons; 
detector counts are accumulated in 2000-channel analyzer with 
0-1l-usec channel width; resonance spectra of Pblz obtained 
using 35-m flight path provide example of resolution and illus- 
trate use of self-indication capture gamma ray detector scheme ; 
discussion of punch card data reduction techniques. 


Proprieta ottiche di un quadrupolo magnetico elicoidale, G. 
SACERDOTI. Elettrotecnica v 47 n 5 May 10 1960 p 322-8. 
Optical analogy of helical magnetic quadripole; optical laws 
applied to new device for focusing charged particle beams; 
design of lens; numerical example. 


Special Function Generator: Frequency Programming Sys- 
tem for 25 GeV C.E.R.N. Proton Synchrotron, P.GERMAIN, 
C.SCHMELZER, W.SCHNELL, A.SUSINI. Assn Int pour Cal- 
cul Analogique—Annales v 1 n 6 Sept 1959 p 290-7. Important 
elements and performance of sinusoidal voltage generation 
whose frequency follows given relation vs magnetic field pro- 
duced in air gap of pulsed electromagnet; voltage produced 
is linearly translated into frequency by means of servo con- 
trolled radio frequency oscillator; use of Hall effect. 


Time-to-Pulse-Height Converter of Wide Range, J.FISCHER, 
A.LUNBY. Rev Sci Instruments v 31 n 1 Jan 1960 p 11-14. 
Converter covering range from millimicroseconds to minutes 
and simple 5-component passive circuit for scanning times 
above 50 usec; converters, which can measure several events 
per time scan, related to one starting event, are designed as 
plug-in units for oscilloscope, and utilize its sweep and other 
circuits; use of converters includes scanning of negative time 
and inverted operation for reduction of counting losses. 


Vacuum Techniques and Components used for Continuously 
Pumped Linear Electron Accelerator, R.C.MARKER. Vacuum 
vy 9n 2 May 1959 p 128-33. Vacuum system designed to con- 
tinuously pump linear electron accelerator having internal 
volume of 30 1. and to produce vacuum to 1x10 mmHg or 
better; construction avoids all organic materials, and is capa- 
ble of being baked at 450 C; details of flanges, envelope con- 
struction, insulators and valves; performance of diffusion 
pump traps, which require no refrigeration ; operating charac- 
teristics of system discussed in terms of accelerator perform- 
ance. 


See also Steel Testing—Nondestructive. 


Betatron Energy Calibration, L.KATZ. Can J Physies v 37 
n 12 Dec 1959 p 1455-64. Energy controlling circuit is de- 
scribed; it is shown that there is linear relationship between 
helipot control on this circuit and momentum of electrons in 
betatron just prior to striking X-ray producing target; it is 
also shown that photoneutron thresholds can be used to cali- 
brate betatron energy scale with good internal consistency. 21 
refs. 


Betatron Energy Calibration by Magnetic Field Measure- 
ments, A.S.PENFOLD, E.L.GARWIN. Rev Sci Instruments v 
81 n 2 Feb 1960 p 155-63. System for determination and con- 
trol of operating energy of 100-Mey betatron based on deter- 
mination of magnetic field at tip on X-ray target at instant of 
X-ray production; accuracy of 0.25% was obtained. 


Control and Calibration of Betatron Energy Scale, K.N. 
GELLER, E.G.MUIRHEAD. Rev Sci Instruments v 31 n 3 
Mar 1960 p 308-13. New system for contro] of X-ray energy 
from 25-Mey betatron; modifications in method of energy 
control and orbit expansion, leading to improved operation ; 
calibration of energy scale is based on reaction thresholds for 
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D(y,n), Bi?(y,n), Cu®(y,n), and threshold for excitation of 
15.116-Mev state in C2; resulting energy scale is linear with 


Be to electron momentum to better than plus or minus 
ev. 


jeelssovemie zakhvata elektronov v betatrone pri postoyan- 
nom pole v zazore magnita, D.P.IVANOV, A.P.KOMAR, Yu.S. 
KOROBOCHKO. Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 
1959 p 975-7. Electron capture in betatron with constant field 
in magnet gap; experiments to confirm possibility of electron 
capture in gap with magnetic field constant in time. 


Metodika izmereniya summarnogo zaryada uskorennykh elek- 
tronov v_ betatrone, D.P.IVANOV, A.P.KOMAR, Yu.S.KORO- 
BOCHKO. Zhurnal Tekhnicheskoi Fiziki vy 29 n 8 Aug 1959 p 
978-80. Method for measurement of cumulative charge of 
accelerated electrons in betatron with maximum y radiation 
energy of 15 Mey. 


O mekhanizme zakhvata v_ betatronakh, I.M.SAMOILOV. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 37 n 3 
Sept 1959 p 705-12. Capture mechanism in betatrons; motion 
of electrons in betatron considered with account of Coulomb 
repulsion of particles in beam injected in chamber during 
revolution of electrons; effective electron capture is shown to 
be due to variation of conditions of radial oscillations caused 
by repulsion of particles, and also to loss of part of electrons, 
as result of collision of beam with injector or chamber wall. 


Printsypy proektirovaniya i osnovnye dannye betatronnykh 
ustanovok Moskovskogo transformatornogo zavoda, B.B.GEL’- 
PERIN. Atomnaya Energiya v 7 n 6 Dec 1959 p 509-18. Be- 
tatrons produced by Moscow Transformer Works; description 
includes 20 and 50 Mev stationary 4-yoke systems and various 


other types of betatrons for medical and flow detection pur- 
poses. 


Sobstvennye funktsii betatronnykh kolebanii v kol’tsevom 
fazotrone, Zh.LOSHAK. Zhurnal Tekhnicheskoi Fiziki v 29 n 
8 Aug 1959 p 995-1008. Eigen values of betatron oscillations 
in circular phasotron; model study of accelerator with alter- 
nating radial field; analytical expressions and basic charac- 
teristics obtained are applied to investigation of ‘resonance 
lines” and magnetic field distortion. 

Control. See Accelerators—Power Supply. 


Cyclotron. Acceleration of Ions at “SSubharmonics” in Cyclotron, 
A.P.BABICHEV, N.D.FEDOROV. Instruments & Experimen- 
tal Techniques (English translation of Pribory i Tekhnika 
Eksperimenta) n 1 Jan-Feb 1960 p 14-17. Phase relations in 
central cyclotron region for k=1, which determine subsequent 
motion of ions when accelerated by lenses. 


Accélération stochastique dans un cyclotron de 5 MeV, R. 
KELLER, L.DICK, M.FIDECARO. Acad des Sciences—Comptes 
Rendus v 248 n 22 June 1 1959 p 3154-6. Stochastic accelera- 
tion in 5 Mev cyclotron; principle of stochastic acceleration ; 
development of cyclic accelerator producing beam of protons 
of 5 Mev; its advantage over cyclotron with constant fre- 
quency and over synchro-cyclotron; utilization of part of 
stored ions permits ten times increment of intensity. 


Cyclotron with Radially Travelling Magnetic Wave, E.J. 
KOMAR. J Nuclear Energy: Plasma Physics pt C v1 n 4 July 
1960 p 261-6. English translation of article indexed in En- 
gineering Index 1959 p 4 from Atomnaya Energiya July 1959. 


Focalisation et analyse du faisceau du cyclotron du College 
de France, M.VIVARGENT. Annales de Physique v 4 n 9-10 
Sept-Oct 1959 p 1047-1109. Focalization and analysis of beam 
of College de France cyclotron; application of this beam to 
analysis of a particles; Coulomb excitation of heavy particles. 
44 refs. 

Issledovanie energeticheskikh khrakteristik vyvedennogo 
puchka protonoy shestimetrovogo fazotrona, I.M.VASILEV- 
SKII, Yu.D.PROKOSHKIN, Atomnaya Energiya v 7 n 3 Sept 
1959 p 225-30. Energy distribution of proton beam from 6-m 
synchrocyclotron; measurement of energy spectrum and mean 
energy of proton beam at various accelerations; spectrum is 
described by Gaussian curve with dispersion of (2.8 plus or 
minus 0.8) Mev; accuracy of determination of mean energy 
is 0.1%. 

Le synchrocyclotron d’Orsay, C.BERGAMASCHI, P.RAD- 
VANYI. Nature (Paris) n 3292 Aug 1959 p 337-44. Orsay 
synchrocyclotron; basic data on apparatus which obtains 
proton beam of about 167 Mev; experience gained with opera- 
tion of cyclotron and discussion of some research work 
projected. 

Magnetic Deflector of Buenos Aires 180-cm Synchrocyclotron 
Beam, J.ROSENBLATT, R.J.SLOBODRIAN, Rev Sci Instru- 
ments v 31 n 8 Aug 1960 p 863-8. Details on critical magnetic 
channel of system; alternating gradient magnetic fields are 
used to keep beam parallel up to magnetic quadrupoles; thus 
vertical divergence of beam is vanishingly small and radial 
divergence is 1/200; with complete assembly in place 20% 
of circulating beam is thrown by regenerator into magnetic 
channel and its transmission is 10%. 


Method of Focusing Charged Particles from Accelerators, 
V.IL.DANILOV, 0O.V.SAVCHENKO. Instruments &_ Experi- 
mental Techniques. (English translation of Pribory i Tekhnika 
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Eksperimenta) n 38 May-June 1959 p 363-6. Focusing of 
charged particles produced in synchrocyclotron _is accom- 
plished by magnetic field formed in gap of deflecting magnet 
by iron blocks, action of which, under specified conditions, is 
equivalent to that of quadruple lens; by means of such lenses, 
intensity of beam of polarized 600 Mev protons was increased 
three times. 

On Possibility of Accelerating Polarized Protons in Cyclo- 
tron, G.M.BUDYANSKY, Yu.A.ZAVENYAGIN. N.D.FEDO- 
ROV, V.A.KHRABROV. J Nuclear Energy: Plasma Physics 
Pt C v 1n 3 Mar 1960 p 149-52. English translation of 
article indexed in Engineering Index 1959 p 3 from Atomnaya 
Energiya Mar 1959. 


Tsiklotron s diametrom polyusoy magnita 120 sm, A.G. 
ALEKSEEV, M.A.GASHEV, D.L.DONDYSH et al. Atomnaya 
Energiya v 7 n 2 Aug 1959 p 148-58. Cyclotron with magnetic 
pole of 120 em; design of installation, including data on 
construction of various points and HF equipment; methods 
of magnetic field measurement and correction; use of small 
aperture magnetic quadrupole lenses in beam deflecting and 
focusing systems to obtain practically complete beam delivery 
to remote targets. 


Tsiklotron s prostranstvennoi variatsiei napryazhennosti 
magnitnogo polya, D.P.VASILEVSKAYA, A.A.GLAZOV, and 
twelve more authors. Atomnaya Energiya v 8 n 3 Mar 1960 
p 189-200. Cyclotron with spatially varying magnetic field; 
ealculations related to 120 em 13 Mey cyclotron; theoretical 
and experimental investigation of non-linear resonance near 
accelerator center; formulas for calculation of magnetic field 
configurations; methods for field measurement and stabiliza- 
tion. 34 refs. 

Uskorenie ionoy v tsiklotrone s azimutal’noi variatsiei mag- 
nitnogo polya, R.A.MESHCHEROV, E.S.MIRONOV, L.M. 
NEMENOV, S.N.RYBIN, Yu.A.KHOLMOVSKII. Atomnaya 
Energiya v 8 n 3 Mar 1960 p 201-8. Acceleration of ions in 
eyclotron with azimuthally varying magnetic field; experi- 
ments conducted with Institute of Atomic Energy cyclotron; 
correction of magnetic field by current windings within 
acceleration chambers. 


Variable Energy Spiral Ridge Cyclotron, J.S.ALLEN, S. 
CHATTERJEE, L.E.ERNEST, A.I-YAVIN. Rev Sci Instru- 
ments v 31 n 8 Aug 1960 p 813-22. Important new features 
of reconstructed Univ of Illinois cyclotron which can accelerate 
protons from 3.5 to 15 Mev, deuterons from 7 to 14 Mev, 
He***+ from 11 to 87 Mev, and a@-particles from 15 to 27 Mev; 
magnetic field design; RF system. 19 refs. 


Instruments. See Accelerators—Accessories. 


Ion Sources. See Ion Sources. 


Power Supply. Control System for CERN Motor-Generator Set, 
K.ROLLIG. Brown Boveri Rev v 46 n 6 June 1959 p 356-62. 
Details of control system used with motor generator and 
associated Scherbius set employed for feeding magnet of 
CERN proton synchrotron; effect of special operating condi- 
tions on nature and speed of control, referring to dynamic 
response of cascade and duties of various contro] circuits. 


High-Voltage Power Supply for Turning Plates of System 
for Injecting Ion Beam into Chamber of 10-Bey Synchro- 
phasotron, G.A.ZEFTLENOK, L.P.ZINOV’EV, I.M.ROIFE. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1960 p 198- 
202. Problems associated with development of h-v power 
supply ; basic characteristics of apparatus and particulars of 
its circuit. 

Sistema pitaniya elektromagnita sinkhrofazotrona Ob’’edinen- 
nogo instituta yadernykh issledovanii, M.A.GASHEV, E.G. 
KOMAR, N.A.MONOSZON, F.M.SPEVAKOVA, A.M.STOLOV. 
Elektrichestvo v 80 n 1 Jan 1960 p 6-10. Supply system of 
synchrophasotron electromagnet at Consolidated Nuclear Re- 
search Inst, used for proton acceleration up to 10 million ev; 
system creates periodically varying magnetic field with repeat 
frequency of 5/min; characteristics of system; description of 
power circuits. 


Stabilisation électronique du générateur Cockroft-Walton 
de l’Ecole Royale Militaire, G.DOME, H.d’HOOP. Revue HF 
v 4 n 9 1960 p 215-20. Electronic stabilization of Cockroft- 
Walton generator of Ecole Royale Militaire, Brussels; VHF 
generator is used as injector for linear accelerator under 
construction. 


Pumps. See Accelerators—Accessories. 


Shielding. X-Ray Shield for 2-Mv Van de Graaff Accelerator, 
L.S.AUGUST. Report of NRL Progress May 1960 p 24-32. 
Radiation Div of U S Naval Research Laboratory has en- 
closed 2-My position ion Van de Graaff accelerator in lead 
shield to prevent interference with low energy f- and y-ray 
experiments and to reduce radiation hazard from X-ray 
bremsstrahlung; shield has reduced intensity of radiation by 
three orders of magnitude, and background from accelerator 
is now about same as normal room background. 


Synchrocyclotron. See Accelerators—Cyclotron. 


ACCELERATORS—Continued 
Synchrotron. See also Accelerators—Power Supply. 


Alternating Gradiant Synchrotron at Brookhaven National 
Laboratory. Engineer v 210 n 5459, 5460 Sept 9 1960 p 446-8, 
Sept 16 p 481-4. Machine started in July at Upton, NY, and 
accelerated beam of protons to energy of over 30,000 Mev; 
it employs new principle of focusing strong magnetic fields 
discovered at Brookhaven; heart of accelerator is underground 
circular magnet 843 ft in diam; development, design of com- 
ponents, and program for nuclear research are described ; 
layout plan. 


Application de la méthode répétitive 4 l’étude analogique 
de processus stochastiques, R.GABILLARD., Assn Int pour 
Caleul Analogique—Annales v 1 n 6 Sept 1959 p 280-9. Appli- 
cation of iterative method to analog study of stochastic 
processes, particularly particle losses of synchrotron under 
influence of random fluctuations of accelerating voltage phase ; 
differential analyzers can be used much more successfully, for 
this type of study, than analog computers. 


CERN Proton Synchrotron, J.B.ADAMS. Nature (Lond) v 
185 n 4713 Feb 27 1960 p 568-72; see also unsigned article 
in Engineer v 209 n 5429, 5480 Feb 12 1960 p 277-8, Feb 19 
p 315-18. 25 GeV particle accelerator at Meyrin, Geneva, was 
designed in 1954 and became operational in 1959; it is first 
machine of its kind to use alternating gradient principle 
with strong focusing and enormous saving in weight of 
magnet steel; it has produced particles with energy of 28.3 
GeV and beam intensities higher than expected; protons to 
be accelerated are from ionized atoms of hydrogen in ion 
source. 


CERN’s 25 GeV Proton Synchrotron. Nuclear Energy v 14 
n 143 Apr 1960 p 147-51. Unit is nearly three times as 
powerful as world’s previous largest accelerator, 10 Gev 
synchro-phasotron at Dubna, Soviet Union, and four times 
more powerful than NIMROD, 7 Gev proton synchrotron 
under construction at Harwell; unit was designed, built, and 
is owned on truly international basis with 18 different coun- 
tries participating in Conseil Europeen pour la Recherche 
Nucléaire (CERN) for purpose of fundamental nuclear 
physics research; details of design, construction, and operat- 
ing performance, 


Damping of Particle Oscillations in Electron Synchrotron 
with Strong Focusing, Yu.F.ORLOV, E.K.TARASOV, S.A. 
KHEIFETS. Instruments & Experimental Techniques (Trans- 
lation of Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 
1959 p 17-21. Methods for damping oscillations by means of 
varying magnetic field along orbit; analysis is based on study 
of field diminishing in magnets with focusing along radius 
and equivalent structures, and on previous paper by Yu.F. 
ORLOV and others. (See Engineering Index 1959 p 5). 


Epoxy Resin Laminate: Problem with Synchrotron Solved, 
J.O.TURNER. Nuclear Energy Oct 1960 p 476, 484. Lawrence 
Radiation Laboratory, Univ of California sought material to 
replace fused quartz in fabrication of annular tank segments 
of 340 Mev electron synchrotron; laminated epoxy resin was 
found to be best material; methods of application are described. 


L’aluminium dans les installations de recherches nucléaires, 
G.DASSETTO. Aluminium Suisse v 10 n 4 July 1960 p 216-20. 
Aluminum in nuclear energy research installations; most 
important installations of Geneva, Switzerland research labor- 
atory of Kuropean Organization of Nuclear Research (CERN), 
are 600 Mev synchrocyclotron and 25,000 Mev proton-synchro- 
tron; details of using aluminum for large magnetic coils for 
acceleration of protons. (In French and German). 


Le synchrotron a protons ‘‘Saturne.’”’ Onde Electrique v 39 
n 887 June 1959 p 425-634. Proton synchrotron ‘‘Saturne” of 
Centre d’Etudes Nucleaires de Saclay; 36 papers concerning 
magnet, injector, accelerating system, monitoring control and 
protection of synchrotron; experimental and auxiliary equip- 
ment. 


Le vide du synchrotron a protons de Saclay, F.PREVOT, 
R.LE QUINIO. Vide n 82 v 14 July-Aug 1959 p 197-2138. 
Vacuum in Saclay proton-synchrotron; synchrotron built in 
Saclay, France provides interesting example of application of 
vacuum techniques in nuclear physics; some unusual charac- 
teristics described together with general description of opera- 
tion and performance of system. 


L’induttore di bloceo del circuito di alimentazione del 
magnete del sincrotrone italiano da 1000 MeV, R.MARENESI, 
G.SACERDOTI, R.TOSCHI. Elettrotecnica v 47 n 6 June 10 
1960 p 482-42. Antiresonance inductor of supply cireuit of 
magnet of Italian 1000 Mev synchrotron; magnet is supplied 
by superposed d-c and a-c circuits; antiresonance air-core 
inductor is placed in series with d-e circuit to block a-c; 
design of inductor and its performance. 


Measurement of Particle Distribution by Amplitudes of 
Radial-Phase Vibrations, K.A.BELOVINTSEV, B.N.YABLO- 
KOV. Instruments & Experimental Techniques (English trans- 
lation of Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 
1959 p 188-90. Method for measuring distribution of particles, 


Targets. 
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accelerated in synchrotron by amplitudes of radial-phase vibra- 
tions; relation between half-width of accelerated bunch and 
energy and period for which accelerating voltage operates. 


NIMROD—Britain’s 7 GeV Proton Synchrotron, J.J.WIL- 
KINS, A.J.EGGINTON. Nuclear Energy v 14 n 141 Feb 1960 
p 57-61. High intensity proton accelerator is scheduled to 
provide output of 10! protons/sec at peak energy of 7000 
Mev, corresponding to proton velocity 0.993 of velocity of 
light; details of design and construction; initial tuning up 
and operation scheduled for 1962. 


O povorotno-fokusiruyushchei sisteme dlya vvoda chastits 
v_ sinkhrofazotron, A.A.KOLOMENSKII, A.B.KUZNETSOV, 
N.B.RUBIN. Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 
1959 p 981-91. Rotary focusing systems for introducing par- 
ticles into synchrophasotron; special system proposed for 10 
Bey 0IYalI synchrotron, with respective input calculations. 


On Method of Extracting Protons from Proton Synchrotron, 
M.A.GAN’ZHIN. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 4 
July-Aug 1959 p 529-33. Method makes use of braking target 
and deflecting magnet to improve parameters of beam which 
is being extracted; use of deflecting magnet with nonhomog- 
eneous field is proposed; scheme for determining optimum 
conditions of extraction. 


On Theory of Circular Synchrotron with Radial Nectors, V.I. 
KOTOV, Yu.L.OBUKHOV, V.A.PUSHTARIK. Instruments & 
Experimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 712-17. Analysis 
of free oscillations in synchrotron; formulas for calculation of 
angular distribution of sectors and gaps, frequencies of free 
vibrations, etc, and to determine tolerance on mean field 
index. 

Phase Oscillations in High Current Synchrotrons, I.G. 
HENRY. J Applied Physics v 31 n 8 Aug 1960 p 1338-42. 
Theory of phase oscillations is extended to case where amplitude 
of accelerating voltage is not constant and accelerated bunch 
is itself sufficiently large to produce appreciable part of 
accelerating voltage; it is found that phase oscillation is 
more stable when driving frequency is less than natural fre- 
quency of accelerating electrode system, and that plate charac- 
teristic of driving amplifier has negligible effect on phase 
stability. 

Radio-Frequency Liner for Particle Accelerator. Engineer 
v 210 n 5454 Aug 5 1960 p 235. Note on method of fabricating 
liner for accelerator system of ‘‘Nimrod,” proton synchrotron 
being built at Rutherford High-Energy Laboratory of Nat 
Inst for Research in Nuclear Science, Harwell; it is copper 
cylinder 1% in. thick, 44 ft long, and 5 ft 7 in. in diam; 
eooling to 20 C is by oval section pipes running longitudinally 
along outside surface. 

Sulla situazione dei lavori per 1’Elettrosincrotrone Italiano 
d 1200 MeV e sul programma di ricerche, M.AGENO, A. 
ALBERIGI, F.AMMAN, C.BERNARDINI, U.BIZZARII, G. 
BOLOGNA, G.CORAZZA, G.CORTELLESSA, G.DIAMBRINI, 
G.GHIGO, A.MASSAROTTI, G.C.MONETI, G.MURTAS, E. 
PERSICO, M.PUBLISI, I.F.QUERCIA, R.QUERZOLI, G.SAC- 
ERDOTI, G.SALVINI, G.SANNA, R.TOSCHI, A.TURRIN. 
Nuovo Cimento—Supplemento v 11 n 3 1959 p 324-44. Present 
status of Italian 1200 Mev electrosynchrotron and research 
program; details on synchrotron at Laboratory of Frascati. 


Suppression of Betatron Oscillations in Strong-Focusing 
Electron Synchrotrons, A.A.KKOLOMENSKII, A.N.LEBEDEV. 
J Nuclear Energy: Plasma Physics Pt C v 1 n 3 Mar 1960 p 
139-42. English translation of article indexed in Engineering 
Index 1959 p 5 from Atomnaya Energiya Nov 1958. 


System Design and Choice of Materials for “Nimrod” 
Vacuum System, S.H.CROSS. Vacuum v 10 n 1-2 Feb-Apr 
1960 p 86-91. Design of electromagnet for keeping protons 
in orbit of proton synchrotron is factor which decides many 
physical constants of vacuum systems for obtaining ultimate 
optimum performance; gas evolution rates of various polymers 
investigated for suitability as materials for vacuum system; 
epoxy resins with glass fiber reinforcement are best found 
to date; effect of irradiation on mechanical strength and gas 
evolution rate for various materials is reported. 

Variable-Slope Pulse Line for Synchrotron Injector, D.K. 
WELLS, R.JOHNSON. Rev Sci Instruments v 31 n 9 Sept 
1960 p 942-3. Injector pulse-forming network for 300-Mev 
synchrotron at Univ of California, which can be adjusted to 
produce pulse to match acceptance energy of machine at any 
energy; device and method to determine acceptance energy 
curve are described. 

ZGS—America’s Latest Synchrotron. Nuclear Energy Engr 
vy 13 n 136 Sept 1959 p 445. Construction of 12 Bev proton 
synchrotron at Argonne National Laboratory, known as Zero 
Gradient Synchrotron (ZGS); it will produce all 30 known 
and anticipated sub-atomic particles in sufficient quantities 
to enable precision determination of their properties. 


Liquid Hydrogen Targets of Adhesive-Bonded Mylar 
Plastic, R.S.HICKMAN, R.W.KENNEY, R.C.MATHEWSON, 
R.A.PERKINS. Rev Sci Instruments v 30 n 11 Nov 1959 p 


ACCELERATORS—Continued 


983-5. Fabrication of vacuum-tight cryogenic containers from 
Mylar plastic sheet and metal, or from Mylar alone, for use 
in vacuum-insulated liquid hydrogen target assemblies; Mylar 
is bonded very firmly to metals or to itself by Epon-Versamid 
mixture or by Armstrong A-4; adhesives maintain strong 
vacuum tight joints throughout temperature range from 300 
to 4 K; Mylar sheet has also proved satisfactory as vacuum- 
window material for beam ports. 
ACCELEROMETERS 


See also Air Navigation—Imertial; Rockets and Missiles— 
Control; Rockets and Missiles—Instruments. 


Accelerometers and Their Characteristics, E.B.CANFIELD. 
Elec Mfg v 64 n 5 Nov 1959 p 117-24, 202-3. Survey of various 
types of accelerometers available, with particular emphasis 
on their characteristics when used in servo systems, such as 
those found in missile inertial guidance; problems involved in 
inertial guidance. 


How to Test Accelerometers at Low Frequencies, R.RAT- 
CLIFFE, Aircraft & Missiles v 3 n 10 Oct 1960 p 47-9. Method 
developed by Rototest Laboratories, Inc, utilizes radial force 
field produced by primary centrifuge in testing of accelerome- 
ters at g levels in excess of plus or minus 1 g; simple double- 
centrifuge system fills gap in frequency spectrum from 0 to 
10 cps, and provides source of LF, high-amplitude oscillations. 


Piezoresistive Accelerometer, L.E.HOLLANDER,Jr, G.L. 
VICK, T.J.DIESEL, T.A.PERLS. Electronic Components Con- 
ference—Proc 1959 p 104-8. Application of piezoresistive effect 
offers possibility of constructing transducers with properties 
unobtainable with conventional techniques; acceleration, vibra- 
tion, and pressure measuring devices having high sensitivity as 
well as uniform response from direct current to high fre- 
quency are possible; description of accelerometer using p-type 
silicon. 

State of Art: Acceleration Switches, E.S.CHARKEY. Space/ 
Aeronautics v 34 n 1 July 1960 p 48-51. Design principles and 
construction of simple acceleration switches and of single- 
integration (velocity) and double-integration (distance) types 
are given; damping systems, temperature compensation ; tabu- 
lated survey of representative units. 

Which Accelerometers for Spacecraft Guidance? J.M.SLA- 
TER. Space/Aeronautics v 34 n 4 Oct 1960 p 227-8, 230, 232, 
234, 238, 240. Performance specifications for accelerometer to 
be used during launching phase of space vehicle; limitations 
of b epgiuoee# types and possible future developments are 
outlined. 


Wide-Band Piezoelectric Converters for Accelerometers, E.A. 
KOPENIN. Measurement Techniques n 4 Apr 1959 p 266-71 
(English translation of Izmeritel’naya Tekhnika). Data and 
equations for calculation of converters for stuck-on and other 
types of accelerometers and other transducers. 


ACCIDENT PREVENTION 


See also Chemicals—Safe Handling; Electric Accidents; Ex- 
plosions; Eye Protection; Fire Protection; Highway Acci- 
dents ; Industrial Hygiene. 

Accident Prevention also used as sub-heading under Air Trans- 
portation; Aircraft Plants; Chemical Plants; Coal Mines and 
Mining; Coke Plants; Foundries; Materials Handling; Mines 
and Mining; Nuclear Power Plants; Nuclear Reactors; 
Packaging; Petroleum Refineries; Refuse Disposal; Sewage 
Treatment Plants; Ships; Steam Power Plants; Wire Mills. 


Arbeitssicherheit bei der automatisierten Fertigung, O. 
SEEGER. Werkstatt u Betrieb v 93 n 3 Mar 1960 p 125-8. 
Accident prevention in automatic manufacture; discussion of 
technical problems concerning safe operation, organizational 
requirements, and physical and psychic problems; recommen- 
dations for accident prevention in machining and forming 
operations, and related materials handling. 

For Fixed Ladders—Safety All the Way. Safety Mainte- 
nance v 119 n 1 Jan 1960 p 7, 26. Safety device for ladders on 
towers has notched carrier rail on which sleeve, coupled to 
web belt, rides; if workman slips, fall is less than 6-in.; 
for snow region installations electric heater system keeps 
carrier rail free of ice at all times; applications given. 


Loss Prevention Through Accident Prevention, G.A.RILEY. 
Modern Castings v 37 n 6 June 1960 p 65-72. Description of 
accident prevention program at American Brake Shoe Co, 
New York; two case histories show vast difference in com- 
pensation values of years ago and today; charts, photographs 
and other illustrations show features of good accident preven- 
tion program and bad practices. 

Safety-Conscious Plant. Plant Eng v 14 n 1 Jan 1960 
p 132-3. Gibraltar Display Div of Mead Containers Inc has cut 
accident rate 80% through simple and effective safety pro- 
gram, resulting in heightened plant morale, reduced operating 
costs, and increased efficiency and production; survey of every 
accident for past five years enabled analysis of causes, and 
methods of prevention of future accidents; methods of imple- 
mentation of safety program described. 

Protective Clothing. See also Chemicals—Safe Handling; Gog- 
gles ; Miners—Protective Clothing. 
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ACCIDENT PREVENTION—Protective Clothing—Continued 


Do Safety Shoes Really Save? C.F.BURRIS. Safety Mainte- 
nance v 119 n 2 Feb 1960 p 11-13. Statistics of survey con- 
ducted by National Safety Council over past few years show 
that toes account for 4% of all accidents; foot injury figures 
given; large percentage of injuries occurred beyond protective 
area of toe cap; types of safety footwear discussed ; besides 
industrial workers, it is recommended that safety shoes should 
be worn by farmers, in home work shops and when operating 
power lawn mowers. 


Engineering Aspects of Water Vapor Permeability of Glove 
Materials, J.E.AYER, R.M.MAYFIELD, D.R.SCHMITT. Nu- 
clear Science & Eng v 8 n 8 Sept 1960 p 274-6. Gloveboxes are 
used for protection of personnel during handling of hazardous 
materials; results of investigation of water vapor permeability 
through various materials, which were determined mathe- 
matically as function of film thickness, partial pressure of 
water vapor differential across film, film surface area, and 
permeability constants. 


Equipment for Eye, Face and Neck Protection Against 
Radiation Arising During Welding and Similar Operations. 
Brit Standards Instn—Brit Standard n 1542 1960 18 p. Stand- 
ard specifies requirements for equipment to protect operator 
above shoulders against harmful radiation when engaged in 
welding, cutting and similar operations; equipment is de- 
signed to use protective filters, with or without filter covers, 
and to give protection against radiation of wavelength greater 
than 200 A. 

No Acid Injuries Here. Safety Maintenance v 119 n 2 
Apr 1960 p 19, 22. Protective clothing and equipment in 
use at plant of C & D Batteries, Inc, producers of industrial 
type lead acid batteries; fabricated of Dynel, special clothing 
has high resistance to acids, wear, moths, mildew, snagging 
and tearing and has service life of more than one year; filter 
respirators used as precautionary supplement to extensive ex- 
haust system, 

ACCOUNTING. See Business Machines; Cost Accounting; In- 
dustrial Management; Inventory Control; Machine Tools—De- 
preciation; Production Planning and Control; Telephone— 
Accounting Systems; Textile Mills—Accounting. 

ACCOUNTING MACHINES. See Business Machines. 

ACCUMULATORS. See Electric Batteries. 

ACETALDEHYDE. See Petroleum Products—Chemicals. 


ACETIC ACID. See Petroleum Products—Chemicals. 
ACETYLENE 


Acetylene Picture is Clearing, M.J.P.BOGART. Oil & Gas 
Jv 58 n 1 Jan 4 1960 p 88-92. Processes of acetylene manu- 
facturing and their economics; methods available for con- 
version of hydrocarbons to acetylene; original commercial 
are process pioneered in Germany to pilot-plant and com- 
mercial development on regenerative cracking and partial 
combustion of hydrocarbons by American and foreign firms. 


Acetylene Production from Pyrolysis of Liquid Hydrocarbon 
Feedstocks, F.F.BRACONIER, P.J.LEROUX, G.C.GRUBB, W. 
W.WALK. World Petroleum Congress, Fifth—Proc New York, 
N.Y. Sec IV, June 1959 p 73-80 (discussion) 80-3. Production 
of acetylene from liquid hydrocarbon feedstocks, using as 
illustration SBA-Kellogg process; factors affecting acetylene 
concentrations and yields are illustrated by pilot plant data 
from cracking of light naphtha; recovery and purification of 
acetylene; investment and operating costs. 


Beitrag zur Ermittlung der Azetylenverluste in Gasometern, 
M.MAIER. Schweissen u Schneiden vy 12 n 3 Mar 1960 
p 112-18. Determination of acetylene losses in gasometers; in 
six series of tests, each lasting 30 days, acetylene losses were 
determined in two gasometers with 225.7 and 451.5 mm inside 
diam, respectively; conversion to larger sizes proved losses 
comparatively small; possible means of reducing losses. 


High-Pressure Acetylene Chemicals, R.A.LABINE. Chem 
Eng v 67 n 4 Feb 22 1960 p 112-15. Operating features of 
General Aniline & Film Corp plant at Calvert City, Ky; 
products include butynediol, propargyl halide, butenediol, bu- 
tanediol, propargyl alcohol, butyrolactone, pyrrolidone or 
methylpyrrolidone, vinyl pyrrolidone, PVP-iodine, polyvinyl 
pyrrolidone; used as beverage clarifiers, corrosion inhibitors, 
cosmetics, germicides and industrial solvents; flowsheet. 


Polymerization of Acetylene and Homologues, A.CLARK, 
J.P.HOGAN, D.R.WITT, W.C.LANNING. World Petroleum 
Congress, Fifth—Proc New York, NY Sec IV, June 1959 p 
267-72 (disc) 272-3. Acetylene polymerized over chromium tri- 
oxide-silica-alumina catalyst to give high yields of benzene; 
highest efficiencies of conversion of acetylene to benzene are 
obtained at reaction temperature of 40 C, chromium concen- 
tration on catalyst of 0.65 wt %, and catalyst, activation tem- 
perature of 300 C; in polymerization of propene, major 
product is 1,2,4-trimethylbenzene, 


Preparation of Acetylene from Natural Gas, T. YAMAMOTO. 
Fuel Soc Japan—J v 39 n 397, 399 May 1960 p 372-80, July 
p 497-501. Characteristics of reaction for formation of acety- 
lene by thermal cracking of methane; technical developments 
of Sachsse, Huels and Wulf methods and chemical engineering 


ACETYLENE—Continued 


problems related to these methods ; problems of treatment of 
cracked gas such as separation and purification of acetylene, 
removal of carbon, sulphur, and polyacetylene from industrial 
view points; light naphtha up to bp 200 C and LPG are suit- 
able for raw material. 


Production of Acetylene From Coke Oven Gas, M.S.LITVIN- 
ENKO. Coke & Chem USSR (English translation of Koks i 
Khimiya) n 2 1960 p 32-6. Evaluation of possible methods for 
converting coke oven methane to acetylene; oxidation pyrolysis 
is considered most suitable for coke and chemical industry ; 
cost of production from coke oven gas should be less than 
cost from natural gas and should link production of acetylene, 
nitrogenous fertilizer, and oxygen at metallurgical works. 


Ultraviolet Absorption Spectra of Substituted Acetylenes, 
M.R.PADHYE, B.SESHAGIRI RAO. J Sci & Indus Research 
vy 19B wn 1 Jan 1960 p 1-4. Spectra of phenyl and diphenyl 
acetylenes recorded both in vapor and solution phases and 
compared with those of styrene and stilbene; it is shown that 
long wavelength transition in phenylacetylene involves prin- 
cipally phenyl vibrations, whereas in diphenylacetylene, acety- 
lenic vibrations are excited; long wavelength system in 
diphenyl-acetylene tentatively assigned as due to superposition 
of more than one transition. 

ACIDS. See Chemicals. 
ACOUSTICS. See Sound. 


ACRILAN. See Dyes and Dyeing—Synthetic Fibers. 

ACRYLIC PLASTICS. See Plastics—Acrylic. 
ACRYLONITRILE. See Petroleum Products—Chemicals. 
ACTIVATED SLUDGE. See Sewage Treatment—Activated Sludge. 


ADDITIVE COMPOUNDS. See Automotive Fuels—Additive 
Compounds ; Cement—Additives ; Lubricating Greases—Additive 
Compounds; Lubricating Oil—Additive Compounds; Oil Well 
Drilling—Rotary Mud. 


ADDRESSING MACHINES. See Business Machines—Data Proc- 
essing. 


ADHESIVES 


See also Aircraft Manufacture—Bonding; Asphalt—Emul- 
sions; Automobile Materials—Plastics; Bookbinding; Joints; 
Laminated Products; Metals and Alloys—Bonding; Packag- 
ing; Packaging Materials; Paper Manufacture—Coating; 
Starch; Wooden Construction—Gluing, 


Adhesion of Waxed Glassine, P.S.COLUMBUS. Modern 
Packaging v 33 n 5 Jan 1960 p 119-23, 152-3. Considerations 
in effective adhesive sealing of important food packaging 
material, covering penetrating adhesives and suction type 
adhesive; advantages and drawbacks of each type. 


Adhesional and Cohesional Failures in Adhesive Bonds, J.F. 
MURPHY. Adhesives Age v 3 n 3 Mar 1960 p 22-5. Concepts 
and definitions concerning types of bond failure, residues on 


pone surfaces, bond strengths, and defects in adhesive 
onds. 


Adhesive Products and Techniques for Combining Vinyl and 
Cloth, R.S.BROOKMAN. Adhesives Age v 2 n 11 Nov 1959 
p 30-3. By combining vinyl film or sheeting to various sup- 
porting materials, new product is made which can often be 
employed where neither vinyl nor supporting film could be 
used before; products include flannel-backed vinyl tablecloths, 
knitted cotton-backed vinyl upholstery materials, and cotton 


drill or duck wall coverings; four basic types of adhesives 
available. 


Adhesives and Sealers, J.C.MIDDLETON. Soe Plasties Engrs 
—J v 16 n 6 June 1960 p 644-6. Applications of epoxy-based 
adhesives include reinforced polyester pontoons, attachment 
of bonderized steel brackets to polyester cases, integral fuel 
tanks on aircraft; applications of sealers include integral 
fuel tanks of jet aircraft; properties tabulated; potential 
uses. 

Bone Glue Manufacture, F.G.SHAW, Jr, L.B.LANE. Adhe- 
sives Age v 3 n 2 Feb 1960 p 30-2. Four types of bones are 
used; present extraction method requires batchcooking, but 
cycles are greatly accelerated; hydrolyzed collagen is centri- 
fuged; modern equipment is used to concentrate liquor to 


higher solids content prior to drying; drying time is reduced 
from days to minutes. 


Construction and Repair Costs Cut by Epoxy Adhesives in 
Concrete, R.W.GAUL, A.J.APTON. Adhesives Age v 8 n 5 
May 1960 p 24-7. Epoxy adhesives for concrete bonding are 
especially formulated for extremely high flexural, tensile and 
shear strengths; they effectively bond new concrete to old; 
method of load distributions consists of embedding steel dowels 
18 in. apart for entire length of aircraft runway; use of 
technique in bonding traffic buttons and bonding concrete 
curb extrusions to existing roadways is described. 


Effect of Solvent Properties on Viscosity of Concentrated 
Natural Rubber Solutions, W.W.REYNOLDS, H.J.GEBHART, 
Jr. J Chem Eng Data v 5 n 2 Apr 1960 p 220-5. Study of 
factors which influence viscosity of concentrated rubber solu- 
tions, particularly from standpoint of solvent composition; 
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objective is to furnish petroleum refiner with basis for selecting 
materials for manufacture of rubber solvents for use in 
natural rubber cements and adhesives. 25 refs. 


Effects of Rate of Loading on Shear Stress of Resin Ad- 
hesives, R.BRAUNE, M.STILBERG, R.H.SUPNIK. Soc Plas- 
tics Engrs—J v 16 n 5 May 1960 p 553-6. Tensile lap shear 
strengths of five adhesive systems were determined at room 
temperature and 300 F over broad range of loading rates; 
materials are representative of supported and unsupported 
tapes and putty-like adhesives for elevated temperature service. 


Hin neues Streckmittel fuer Klebstoffe aus Reisschalen, 
D.NARAYANAMURTI, R.C.KOHLI. Kunststoffe v 49 n 6 
June 1959 p 269-70. New adhesives extender from rice husks; 
fiberboard prepared from alkali-extracted husks and water- 
soluble phenolic resin; acidified alkaline husk extract forms 
gel, suitable as extender for adhesives; mixed adhesive pro- 
duced plywood which equaled plywood made with unfilled-resin 
adhesive in strength and hot water resistance; use of animal 
glue adhesive containing gel extender. 


Evaluating Industrial Adhesives, H.G.MEADER, Jr, R.C. 
RHEINHART, R.W.MYERS. Tappi v 48 n 2 Feb 1960 p 173-7. 
Study of rheological behavior of polyvinyl acetate emulsion 
adhesives and their application to high speed gluing of paper 
surfaces; simple viscometer found useful in predicting ad- 
hesive behavior in paper converting operation is described. 


Evaluation of Special-Purpose Adhesives. Elec Mfg v 65 n 
1 Jan 1960 p 125-30. Experience of Amphenol-Borg Elec- 
tronics Corp in developing special adhesive for bonding com- 
ponents of new type of electric connector; study of con- 
temporary adhesive materials; other areas of application. 


Formulations and Applications of Versatile Rubber-Based 
Adhesives, H.J.NORTHEAST. Adhesives Age v 2 n 11 Nov 
1959 p 22-5. Review of types, manufacturing processes and 
industrial applications of adhesives based on natural rubber 
in both form of latex and as solid dissolved in organic 
solvents; industrial applications range from floor cements to 
envelope sealants. 

Increasing Adhesive Strength with Fine Size Silicas, L.O. 
YOUNG. Adhesives Age v 2 n 11 Nov 1959 p 26-7. Epoxy, 
polyester, polysulphide rubber, acrylonitrile, polyvinyl alcohol- 
acetate and neoprene adhesives were studied; upon addition 
of varying quantities of silicas being tested, all adhesives 
except acrylonitrile-type metal primer exhibited improved 
adhesion on stainless steel panels. 


Makes Better Adhesive, Faster, E.H.HILL. Paper Trade 
J v_143 n 36 Sept 7 1959 p 50-3. “Hot Drop Low Solids” 
process for making corrugated board adhesive, developed by 
Corn Products Co; processing information; formulas for use 
with 333 and 666 gal capacity standard Henry Pratt mixer. 


Modern Adhesive Blending, J.J.FISCHER. Adhesives Age 
vy 3n1 Jan 1960 p 32-3. Pre-testing is recommended as only 
reliable guide to proper mixing and blending of solids and 
liquids; no positive scientific way of predicting results of 
difficult-to-blend materials. 

Peel Adhesion, D-H.KAELBLE. Adhesives Age v 3 n 5 
May 1960 p 387-42. Any adhesive joint comprising flexible 
member as one of its adherends presents possibility of peeling 
as mode of failure; summary of recent treatment of peel 
adhesion stressing utility of given analysis in designing and 
testing bonds involving one or more flexible adherends. 

Polyvinyl Acetal/Phenolic Structural Adhesives, W.WHIT- 
NEY, S.C.HERMAN. Adhesives Age v 3n 1 Jan 1960 p 22-5. 
Applications of acetal/phenolic adhesives include metal-to- 
metal bonds, brake linings to brake shoes, printed circuits, 
honeycomb construction, ete; combination of thermoplastic 
polyvinyl acetal resin with reactive thermosetting phenolic 
makes possible one-package adhesive system which has many 
of outstanding characteristics of each component. 


Reaction of Polyphenols with Formaldehyde, W.E.HILLIS, 
G.URBACH. J Applied Chem v 9 pt 12 Dec 1959 p 665-73. 
Study of polyphenols from wattle (mimosa) and mangrove 
barks to determine most suitable conditions for formation 
of plywood adhesive from these substances ; formaldehyde 
uptake is adequate means for characterization of efficiency of 
commercial polyphenols as plywood adhesives. 30 refs. 


Rubber-Based Adhesive for Polyurethane. Rubber Age v 86 
n 5 Feb 1960 p 833. Puffoam Cushioning Tape, developed by 
Permacel, division of Johnson & Johnson, New Brunswick, 
NJ, is expected to find use as cushioning material in pack- 
aging and instrumentation, as thermal insulation for air 
conditioners and ventilation units, and as sound and vibration 
dampener in electrical appliances ; tape consists of 2-Ib density 
polyurethane foam with special rubber-based adhesive applied 
to single side; treated paper laminated over adhesive protects 
it and can be peeled off. 


Structural Adhesives, T.G.PROCTER. New Zealand Eng v 15 
n 4 Apr 15 1960 p 113-21. Fundamental description of struc- 
tural adhesives; uses in reinforced plastics, protective coatings, 
plastic tooling, and shell molding; various electrical uses ; 
technological aspects of achieving reliable adhesive bonds ; 
metal-to-metal bonding and bonding of wood and of concrete. 
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Synthetic Adhesives, R.K.HUMKE. Factory v 118 n 1 Jan 
1960 p 51-9. Classification of thermosetting adhesives, thermo- 
plastics and thermosetting-thermoplastics according to jobs, 
type of adhesive to use, characteristics and method of applica- 
tion from viewpoint of their use in maintenance and pro- 
duction; glossary of terms. 


Synthetic Hot Melt Adhesives, W.KOPYSCINSKI, F.H.NOR- 
RIS, SHERMAN. Adhesives Age v 3 n 5 May 1960 p 31-6. 
High speed production requires adhesives or coatings which set 
rapidly, since coated material must be ready for use or 
further processing immediately after being coated; practically 
instantaneous bonding of hot melts is desirable and fre- 
quently indispensable; methods for lowering viscosity, im- 
proving viscosity control and effects of excessive heating are 
examined; data tabulated for hot melts containing polyvinyl 
acetate resins and polyvinyl butyral resins respectively. 


Technology Involved in Using Elastometric Adhesives, C.B. 
HEMMING. Forest Products J v 10 n 1 Jan 1960 p 30-2. 
Four basic types of elastomeric adhesive in commercial use 
are ‘rubber-latex protein, elastomer-phenolic, and _ poly- 
sulphide-epoxy adhesives and contact cements; they have high 
impact resistance, although they are low in creep resistance 
and slow in curing; they accommodate adherends with widely 
different expansion-contraction behavior and with widely dif- 
ferent polar natures. 

Tensile and Impact Strengths of Ten Epoxy Adhesive For- 
mulations, M.J.BODNAR, R.F.WEGMAN. Matls in Design 
Eng v 51 n 5 May 1960 p 136-8. Graphs present data obtained 
from tensile and impact tests conducted at Picatinny Arsenal 
to determine properties of 10 commercial room temperature 
curing epoxy adhesives at —65, 73.5 and 160 F; effect of 
modifiers ; factors other than mechanical strength which must 
be considered in selecting adhesives are curing type, viscosity 
and fillers. 


Theory and Analysis of Peel Adhesion: Mechanisms and 
Mechanics, D.H.KAELBLE. Soe Rheology—Trans v 3 1959 
p 161-80. Descriptive assumptions for idealized type of peel 
termed “simple stripback’’; experiments were conducted on 
bones containing pressure-sensitive adhesive interlayer; all- 
angle tape stripback tester was designed as accessory to 
Instron Tensile Tester, which permits precise peel force 
measurement over wide range of controlled angles of peel, 
rate and temperature. 

Zur Physik des Haftens fester Koerper, H.KRUPP, G.SAND- 
STEDE, K.-H.SCHRAMM. Chemie-Ingenieur-Technik v 32 n 2 
Feb 1960 p 99-105. Physics of adhesion of solid bodies; dis- 
persion forces may be one of main causes of adhesion proc- 
esses; using very simple model, magnitude of adhesion forces 
is estimated; possibilities for improvement of model employed 
are indicated so that influence of molecular structure of 
boundary surface can be taken into account. 


Standards. Sampling and Testing Glues. Brit Standards Instn— 
Brit Standard n 647 1959 87 p. Standard specifies selection 
of sample and methods of analysis for bone, skin and fish 
glues. 

ADOBE. See Asphalt—Emulsions. 

ADSORPTION 


See also Catalysis; Humidity—Control ; 
Petroleum Refining—Adsorption. 


Adsorptive Properties of Polymer Carbons, J.J.KIPLING, 
R.B.WILSON. Faraday Soec—Tyrans v 56 pt 4 Apr 1960 p 
557-69. Carbons having considerable adsorptive capacity for 
vapors have recently been prepared from synthetic polymers ; 
adsorptive capacities for water and number of organic sub- 
stances shown by range of polymer carbons are compared 
with those of polyvinylidene chloride (Saran) carbon and 
typical coconutshell charcoal; consideration of adsorption 
isotherm for water, pore size distribution, and molecular- 
sieve action. 26 refs. 

Automatic Apparatus for Determination of Nitrogen Ad- 
sorption and Desorption Isotherms, E.V.BALLOU, O.K.DOO- 
LEN. Analytical Chem v 32 n 4 Apr 1960 p 532-6. Pore size 
distribution of small-pored materials, such as catalysts, has 
been successfully characterized by interpretation of data from 
nitrogen isotherms; to improve effectiveness of pore size 
distribution studies as research and process tool, apparatus 
has been built which automatically adds or removes constant 
volume increments of nitrogen from adsorbent sample system. 


Chemisorption of Hydrogen on Nickel, E.RIDEAL, F. 
SWEETT. Roy Soc—Proc Ser A v 257 n 1290 Sept 20 1960 
p 291-301. Pressure of hydrogen in equilibrium with hydrogen 
adsorbed in nickel films produced by evaporation was meas- 
ured by means of ionization gage; observations were made 
at temperatures up to 200 C and included previously unex- 
plored range of surface coverages, Theta, down to about 
Theta = 0.005; from results, molar and differential entropies 
of adsorbed hydrogen at 25 C and integral and isosteric heats 
of adsorption were calculated. 

Chemisorption of Nitrogen on Polycrystalline Tungsten Rib- 
bon: Kinetic and Contact Potential Studies, P.L.JONES, 
B.A.PETHICA. Roy Soc—Proc Ser A v 257 n 1287 July 19 


Ion Exchangers; 
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1960 p 454-69. Study carried out under ultra-high vacuum 
conditions by flow method using flash-filament technique; 
change of contact potential of ribbon during reaction was 
measured by continuous monitoring of characteristics of space- 
charge limited diode with ribbon used as anode; requirements 
of two-site adsorption model to explain results are discussed 
and compared with recent kinetic theories. 31 refs. 


Filtrierrende Adsorption, W.FUCHS, F.GLASER, E.BEN- 
DEL. Chemie-Ingenieur-Technik vy 31 n 10 Oct 1959 p 677-9. 
Filtering adsorption, new unit operation; mode of operation 
for separation of unblown primary bitumin; differences be- 
tween filtering adsorption, filtration and adsorption, 


Fixed-Bed Adsorption, H.M.BARRY. Chem Eng v 67 n 3 
Feb 8 1960 p 105-20. Process fundamentals, types of adsorb- 
ents, equipment and process design factors for two and three 
bed systems; economics examined relative to stimulating new 
interest in operation; process is applicable in chemical, 
petroleum, aviation, electronics, and food packaging industries. 

Investigation of Interaction of Alkyl Iodide Vapors with 
Carbon Surface by Kinetic Isotopic Methods, I.KENDE, L. 
GUCZI, D.GAL. Physics & Chem of Solids v 10 n 4 Aug 
1959 p 321-5. Rate of desorption of ethyl, propyl and butyl 
iodides adsorbed by active carbon examined at various tem- 
peratures; from desorption curves obtained, kinetic equation 
of desorption, activation energies of desorption and corre- 
sponding partition functions are determined. 

Molecular Sieve Process Revealed. Chem Eng v 66 n 16 
Aug 10 1959 p 104-7. Description and flowsheet for manufac- 
turing synthetic zeolites which consist of three dimensional 
frameworks of SiOs and AlO; tetrahedra; crystal forming 
process comprises zeolite crystals formation and then forming 
pellets; pellet processing procedures; product uses include: 
oil vapor removal from gas stream, gas drying, gasoline up- 
grading, and H2S removal from natural gas. 

On Adsorption at Oil/Water Interface and Calculation of 
Electrical Potentials in Aqueous Surface Phase—1: Natural 
Molecules and Simplified Treatment for Ions, D.A.HAYDON, 
F.H.TAYLOR. Roy Soe London—Philosophical Trans Ser A 
v 252 n 1009 Feb 18 1960 p 225-48. Films adsorbed at interface 
obey equation of state and adsorption isotherm; electrical 
energy given by modified Gouy equation; no evidence for 
interaction between counter and adsorbed film ions; results 
do not support view that energy change is associated with 
dehydration of surface-active ions as they approch interface. 
29 refs. 

Simplified Method for Determination of Solid Diffusion 
Coefficient with Non-Linear Adsorption Isotherm, C.TIEN. 
Can J Chem Eng v 88 n 1 Feb 1960 p 25-8. Method enables 
determination of solid diffusion coefficient for nonlinear system 
by utilization of information of sorption from finite and 
constant volume of well-stirred fluid; method, which involves 
approximation of concentration history of liquid phase with 
polynomial functions, requires simple experimental set-up and 
results from limited work seem to be satisfactory. 

Structures of Synthetic Molecular Sieves, L.BROUSSARD, 
D.P.SHOEMAKER. Am Chem Soc—J v 82 n 5 Mar 5 1960 
p 1041-51. Crystal structures of synthetic molecular sieves 
commonly identified as 4A, 5A, and 13X have been determined 
in their hydrated forms; all three sieves have common build- 
ing block called “sodalite’”’ unit. 


Use of Differential Isotope Method for Studying Interaction 
between Vapors of Alkyl Iodide and Surface of Red Phos- 
phorus, L.GUCZI, I.KENDE, D.GAL. Physics & Chem of 
Solids v 10 n 4 Aug 1959 p 326-32. Kinetic curves of desorption 
of ethyl, n-propyl and n-butyl iodides at 40, 60 and 100 C 
determined; from these and from rate-of-desorption eurves 
partition functions are obtained, giving desorption energies 
and activation energies for processes; results indicate surface 
of red phosphorus is heterogeneous. 


AERATION. See Sewage Treatment—Aeration. 
AERIAL CABLEWAYS. See Cableways. 
AERIALS. See cross references under Antennas. 
AERODYNAMICS 


See also Aeronautical Research; Automotive Engineering— 
Research; Buildings—Wind Stresses; Flow of Fluids; Gliders 
and Gliding; Helicopters; Hydrofoils; Rockets and Missiles; 
Sc ya Shock Waves; Space Flight; Space Vehicles; Wind 
Tunnels. 


Blunt Body Viscous Layer With and Without Magnetic 
Field, H.OGUCHI. Physies of Fluids v 3 n 4 July-Aug 1960 
p 567-80. Flow about sphere in high speed flight is investigated 
for case of “intermediate” flow or “viscous layer’? regime 
where R is large enough so that shock wave may be regarded 
as discontinuous; assuming constant density in shock layer, 
analytic solution is applied to problem both with and without 
applied magnetic field. 


Effects of Fineness Ratio and Reynolds Number on Low- 
Speed Crosswind Drag Characteristics of Circular and Modi- 
fied-Square Cylinders, L.W.McKINNEY. NASA—Tech Note 
D-540 Oct 1960 15 p. Wind tunnel study made at several 


AERODYNAMICS— Continued 


fineness ratios between 2 and 14 for range of R from 300,000 
to 1,650,000; effects of hemispherical ends on drag characteris- 
ties were also obtained; data may be useful in making prelim- 
inary calculations on rockets and aircraft having long nose 
sections at high angles of attack. 


Mathematics and Aeronautics, M.J.LIGHTHILL. Roy Aero- 
nautical Soc—J v 64 n 595 July 1960 p 375-93 (discussion) 
393-4, Contribution of mathematics, development of boundary 
layer theory, application of potential flow theory to aero- 
dynamics, 3-dimensional airfoil theory and major area of 
interactions in structural, aeroelastic, electromagnetic and 
servomechanical area; modes of interaction; scope and history 
of slender body theory and main connecting ideas; big-scale 
flow and calculation of wave drag; accuracy of slender-body 
theory. 52 refs. 

Multhopp’s Influence Functions and Their Automatic Com- 
putation, G.G.ALWAY. Quarterly J Mechanics & Applied 
Mathematics v 13 pt 1 Feb 1960 p 112-18. Method for calcula- 
tion of influence functions arising in Multhopp’s subsonic 
lifting surface theory; it is eminently suitable for program- 
ming on automatic computers but double length working 
would be necessary if large values of arguments and high 
order functions were required. 


O telakh minimal’nogo volnovogo soprotivleniya, V.N. 
ZHIGULEV, Yu.L.ZHILIN. Prikladnaya Matematika i Mekha- 
nika v 23 n 6 Nov-Dee 1959 p 1019-29; see also English trans- 
lation in Applied Mathematics & Mechanics v 23 n 6 1959 p 
1462-75. Bodies of minimum wave drag; variational problems 
for body that slightly disturbs supersonic stream ; axisymmetric 
ducted bodies are found having minimum drag for fixed lead- 
ing and trailing sections and given volume; problem of op- 
timum choice of fuselage having given length and volume 
with given wing. 

On Fully Developed Channel Flows: Some Solutions and 
Limitations, and Effects of Compressibility, Variable Proper- 
ties, and Body Forces, S.H.MASLEN. NASA—Tech Report 
R-34 1959 22 p. Supersedes NACA—Tech Note n 4319, indexed 
in Engineering Index 1959 p 10. 


Problem of Nearly Self-Similar Unsteady Motion, T.G.KOL- 
DOBSKAYA. ARS—J v 30 n 9 Sept 1960 p 853-9. Unsteady 
nearly self-similar motion is analyzed by perturbing basic 
self-similar flow and linearizing resulting equations; trans- 
formation is used to make new flow self-similar by reducing 
number of independent variables; application to nearly wedge- 
shaped and nearly conical bodies. English translation of paper 
from Vestnik Leningradskovo Universiteta, n 1 1960 p 111-22. 


Rapidly Convergent Procedure for Solving Equations of 
Subsonic Potential Flow, A.B.TAYLER. Roy Soe—Proc (Ser 
A) v 255 n 1280 Mar 22 1960 p 101-23. New first approxima- 
tion is devised which is more accurate than linearized-theory 
solution; second approximation is then applied numerically to 
example of circular cylinder and sphere; compressibility rule 
formulated for axisymmetric bodies; further approximation is 
made to obtain analytic solution of second approximation to 
subsonic potential flow equation; method works well for two- 
dimensional body whose contour can be transformed con- 
formally into circle. 


Study of Aerodynamic Forces and Moments on Bodies of 
Revolution in Combined Pitching and Yawing Motions, M.TO- 
BAK, H.C.LESSING. NASA—Tech Note D-316 May 1960 24 p. 
Significant errors are pointed out in accepted practice of writ- 
ing aerodynamic forces and moments that act on body of 
revolution; more correct formulation presented shows that, 
even with linear aerodynamic coefficients, differential equa- 
tions governing motion are fundamentally nonlinear. 


Symmetric Vortex Separation on Circular Cylinders and 
Cones, A.E.BRYSON. ASME—Trans—J Applied Mechanics v 
26 Ser En 4 Dee 1959 p 643-8. Symmetric vortex separation 
observed on leeward side of slender bodies of revolution at 
high angle of attack in subsonic to moderately supersonic 
velocity range is analyzed by means of “lumped-vorticity” 
approximation suggested by R.H.2DWARDS and J.A.F.HILL; 
equivalent unsteady 2-dimensional problem of indicial motion 
of cylinder in incompressible fluid with symmetric vortex wake 
also considered; body vortex position and normal force per 
unit length are presented for cylinder and slender cone at 
high angle of attack. 


Acoustic Effects. See Aerodynamies—Flutter; Aireraft—Noise ; 


Aircraft Materials—Fatigue. 


Boundary Layer. See also Aerodynamics—Heating Effects ; Aero- 


dynamics— ~Magnetohydrodynamics ; Aerodynamies—-Wings and 
Airfoils; Aireraft—Design; Flow of Fluids -Boundary Layer. 


Approximation Method for Integration of Equations of Non- 
stationary Laminar Boundary Layer in Incompressible Fluid, 
L.A.ROZIN. NASA—Tech Translation n F-22 May 1960 12 p. 
Approximate solution presented is based on use of momentum 
equations and certain one-parameter family of velocity pro- 
files ; examples given. (Translation from Prikladnaia Matema- 
tika i Mekhanika v 21 1957 p 615-623 USSR). 


_ Betrachtungen ueber einige Loesungen des Falles der insta- 
tionaeren inkompressiblen Grenschicht, S.N.SAVULESCU. 
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Revue de Méchanique Appliquée v 4 n 1 1959 p 7-18. Some 
solutions of problem of unsteady incompressible boundary 
layer; study of unsteady bidimensional and axially symmetric 
boundary layer based on type of assumed velocity and tempera- 
ture profile; case of unsteady flow past body of revolution; 
examples of practical application. 


Boundary-Layer Displacement Effects in Air at Mach Num- 
bers of 6.8 and 9.6, MLH.BERTRAM. NASA—Tech Report n 
R-22 1959 32 p, Supersedes NACA—Tech Note n 4133 indexed 
in Engineering Index 1958 p 8. 


y Boundary-Layer Equations and Their Boundary Conditions 
in Case of Motion at Supersonic Velocities in Moderately 
Rarefied Gas, Yu.N.LUNKIN. NASA—Tech Translation n F-28 
May 1960 12 p. Following Prandtl’s boundary layer theory, 
equations are derived for moderately rarefied gas which differ 
from ordinary Prandtl equations; in equations derived, nor- 
mal pressure gradient differs from zero and is expressed by 
supplementary terms; boundary conditions are found with 
aid of kimetie theory. (Translation from Prikladnaia Matema- 
tika i Mekhanika, v 21 n 5 1957 p 597-605). 

Boundary Layer Near Stagnation Point in Hypersonic Flow 
Past Sphere, T.K.HERRING. J Fluid Mechanics v 7 pt 2 Feb 
1960 p 257-72. Case where region close to stagnation point 
between shock and sphere can be taken to be steady laminar 
boundary layer; included are selection of temperature and 
transverse velocity profiles across boundary layer and several 
graphs relating shock stand-off distance and skin-friction co- 
efficient with Reynolds number. 

Boundary-Layer Transition and Heat Transfer in Shock 
Tubes, R.A-HARTUNIAN, A.L.RUSSO, P.V.MARRONE. J 
Aerospace Sciences v 27 n 8 Aug 1960 p 587-94. Study of wall 
boundary layer in shock tube operated over wide range of shock 
Mach numbers and pressure levels in air, including those for 
which real-gas effects exist; results of heat-transfer measure- 
ments substantiate existing theories in laminar- and turbulent- 
flow regimes. 33 refs. 

Boundary-Layer Transition Characteristics of Two Bodies 
of Revolution, Flat Plate, and Unswept Wing in Low-Turbu- 
Jence Wind Tunnel, F.W.BOLTZ, G.C.KENYON, C.Q.ALLEN. 
NASA—Tech Note D-309 Apr 1960 45 p. Report presents data 
for transition Reynolds number and pressure distribution for 
flat plate, and wing in low-turbulence wind tunnel, as well as 
level of wind-tunnel noise for range of conditions at which 
data was obtained. 

Boundary-Layer Transition on Blunt Bodies With Highly 
Cooled Boundary Layers, K.F.STETSON. J Aero/Space Sci- 
ences v 27 n 2 Feb 1960 p 81-96. Results obtained in investiga- 
tions made on optically polished pyrex hemisphere and ellipse 
eylinder models with stagnation to wall enthalpy ratios be- 
tween 4.5 and 30; transition was detected by measurements 
of heat transfer rates on model surface; shock tube is shown 
to be feasible research tool for conducting boundary layer 
transition experiments. 

Caleulation of Distributed Suction Required to Control 
Laminar Boundary Layer, S.ANDO. Japan Soc Aeronautical & 
Space Sciences—Trans v 2 n 3 1959 p 64-71. Control of Jami- 
nar boundary layer which covers insulated wall with arbitrary 
pressure gradient is investigated and I.TANI’s approximate 
treatment extended to case with suction; closed form equa- 
tion to calculate suction is derived and extended to case of 
compressible flow using K.STEWARTSON transformation. 


Correlation Formulas and Tables of Density and Some 
Transport Properties of Equilibrium Dissociating Air for Use 
in Solutions of Boundary-Layer Equations, N.B.COHEN. NASA 
—Tech Note n D-194 Feb 1960 37 p. Formulas and tables for 
density, product of density and viscosity, Prandtl number, 
Lewis number and diffusion function as functions of enthalpy 
and pressure are evolved from available property data; these 
functions are appropriate for calculating real gas equilibrium 
boundary layers; correlations cover range in pressure from 
10-4 to 10 atm and enthalpy from 128.7 to 16,930 Btu/Ilb. 


Design of Annular Entry to Circular Duct, J.C.GIBBINGS. 
Aeronautical Quarterly v 10 pt 4 Nov 1959 p 361-72. Boundary 
-shape for axisymmetric flow through annular entry to duct is 
-obtained from 2-dimensional flow solution in which all velocity 
gradients were favorable to development of rea] boundary layer 
flow; this shape was found, both by calculation and by ex- 
periment, to be satisfactory. 


Effect of Controlled Three-Dimensional Roughness on Bound- 
vary-Layer Transition at Supersonic Speeds, E.R. Van DRIEST, 
W.D.McCAULEY. J Aero/Space Sciences v 27 n 4 Apr 1960 
-p 261-71, 303. Studies of transition at supersonic speeds with- 
‘out heat transfer, performed in wind tunnel of Jet Propulsion 
Laboratory, Calif Inst Technolcgy, using different sized sur- 
face roughnesses (Spheres) to disturb flow; transition was ob- 
served by anamorphic schlieren, surface temperature recovery 
measurements, and surface flow pattern indicators ; pertinence 
to design of high altitude glide vehicles and hypersonic re-en- 
try bodies. 

Effect of Leading-Edge Thickness on Flow Over Flat Plate 
at Mach Number of 5.7, M.O.CREAGER. NASA—Tech Note 
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D-313 May 1960 31 p. Results obtained for blunted bodies in 
hypersonic flow indicate that in vicinity of leading edge, 
boundary layer grows in high entropy layer generated by 
strong or detached bow shock wave; study of growth of bound- 
ary layer and total pressure at boundary layer edge; for thin 
edges boundary layer grew linearly near leading edge; bound- 
ary layer was in high entropy layer only for thickest plates. 


Entwicklung der Grenzschichttheorie in den letzten drei 
Jahrzehnten, H.SCHLICHTING. Zeit fuer Flugwissenschaften 
v 8 n 4 Apr 1960 p 93-111. Development of boundary layer 
theory during last three decades; trends in development of 
fluid dynamics; transition from laminar to turbulent flow; 
control of boundary layer for achieving high lift and low 
drag on airfoil sections; aerodynamic heating at high Mach 
numbers ; effects of boundary layers on swept wings and rotat- 
ing bodies. 75 refs. 


Ergebnisse gemeinsamer Anwendung von Grenzschicht- und 
Profiltheorie, R.LEPPLER. Zeit fuer Flugwissenschaften v 8 n 
9 Sept 1960 p 247-60. Applied results of combined boundary 
layer and profile theory show that it is possible to determine 
in simple way profiles with fixed characteristics of pressure 
distribution by means of which extensive boundary layer cal- 
culations can be carried out; series of profiles can be studied 
systematically and determination of profiles analogous to 
procedure in wind tunnel, is possible; theoretical possibilities 
are explained with examples. 


Estimation of Laminar Skin Friction, Including Effects of 
Distributed Suction, N.CURLE. Aeronautical Quarterly v 11 pt 
1 Feb 1960 p 1-21. Reference to B.S.STRATFORD’S analy- 
sis of laminar boundary layer near separation using two 
physical ideas; same approach may be used to yield full dis- 
tribution of skin friction along wall; effects of suction may 
be incorporated into method; examples given and comparison 
made with exact theory and with approximate results by other 
methods; method seems to have useful range of validity. 

Evolution of Amplified Waves Leading to Transition in 
Boundary Layer with Zero Pressure Gradient, P.S.KLEBA- 
NOFF, K.D.TIDSTROM. NASA—Tech Note n D-195 Sept 1959 
67 p. Results of investigation of instability of laminar bound- 
ary layer leading to transition; motions leading to transition 
are strongly 3-dimensional; associated with wave growth there 
is present energy-concentrating mechanism involving transfer 
of wave energy from one spanwise position to another result- 
ing in streetlike concentrations of wave energy. 


Experiment on Stability of Hypersonic Laminar Boundary 
Layers, A-LDEMETRIADES. J Fluid Mechanics v 7 pt 3 Mar 
1960 p 385-96. Case of flat surface at zero angle of attack, and 
with no heat transfer was investigated with aid of hot-wire 
anemometer; it is found that, in general way, stability rules 
of small disturbance theory are observed; pertinence to hy- 
personic aircraft or long range missile. 


Experimental Investigation of Boundary-Layer Control for 
Drag Reduction of Swept-Wing Section at Low Speed and 
High Reynolds Numbers, D.E.GAULT. NASA—Tech Note n 
D-320 Oct 1960 18 p. Study was made in Ames 12-ft pressure 
wind tunnel to ascertain whether or not full-chord laminar 
flow and low profile drag could be achieved on swept wing by 
means of suction control for range of R from approximately 
11 to 29 million; model employed had multiple saw-cut slots 
in one surface; results of chordwise pressure distributions, 
chordwise suction-flow distributions, and summary of drag 
data. 


Experimental Investigation of Mixing of Mach Number 3.95 
Stream in Presence of Wall, M.VISICH, Jr., P.A.LIBBY. 
NASA—Tech Note n D-247 Feb 1960 47 p. Turbulent mixing 
of supersonic stream with subsonic stream bounded by wall is 
described ; total-head profiles are interpreted in terms of veloc- 
ity profiles which are correlated in terms of extension to case 
of law of wall and of wake. 


Experiments on Axi-symmetric Boundary Layers Along 
Long Cylinder in Incompressible Flow, M.YASUHARA. Japan 
Soe Aeronautical & Space Sciences—Trans v 2 n 3 1959 p 
72-6. To investigate effect of transverse curvature on velocity 
profile, laminar velocity profiles were measured and compared 
with theoretical ones with good accuracy; transition of flow 
from laminar to turbulent was observed, and its Reynolds 
number estimated to occur at 1.2 at about 1.8 x 10°; turbulent 
profile was measured and plotted by using coordinates to ex- 
press wall law. 


Flow About Unsteadily Rotating Disc, E.M.SPARROW, J.L. 
GREGG. J Aero/Space Sciences v 27 n 4 Apr 1960 p 252-6, 
290. Analysis of unsteady laminar flow about rotating disk 
whose angular velocity may vary with time; deviation of 
actual instantaneous state of flow from quasi steady state is 
determined and simplified criterion derived to define conditions 
under which flow can be considered as quasi steady for pur- 
poses of shear stress and torque computations; criterion found 
should also serve for turbulent situation. 

Fluorescent-Oil Film Method and Other Techniques for 
Boundary-Layer Flow Visualization, D.L.LOVING, S.KAT- 
ZOFF. NASA—Memo n 3-17-59L Mar 1959 37 p. Descriptions. 
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and examples of several methods recently investigated ;. fluores- 
cent-oil film method appears to be simpler and requires less 
experience and is especially adapted to large high powered 
wind tunnels that require considerable time to reach desired 
test conditions. 

Hypersonic Shock Wave-Boundary Layer Interaction and 
Leading Edge Slip, H.T.NAGAMATSU, R.E.SHEER, Jr. ARS 
J v 30 n 5 May 1960 p 454-62. Study in hypersonic shock tun- 
nel made to determine existence of leading edge slip, and na- 
ture of interaction at high stagnation temperatures where real 
gas effects for air are appreciable; shock wave boundary layer 
interaction results over flow Mach range 9.77 to 19.6 and 
interaction parameter range of 2 to 140; real gas effects at 
high stagnation temperatures upon induced pressures on flat 
plate presented; Schlieren photographs. 28 refs. 

Method of Calculating Velocity Distribution for Turbulent 
Boundary Layers in Adverse Pressure Distributions, E.M. 
URAM. J Aerospace Sciences v 27 n 9 Sept 1960 p 659-66, 
674. New method which permits direct determination of veloc- 
ity profile rather than gross integral parameters normally 
used to infer general character of boundary layer; analysis 
and calculation procedures are applicable to two-dimensional, 
pseudo-two-dimensional, and axisymmetric conical flows. 


On Momentum Integral Equations for Three-Dimensional 
Laminar Boundary Layers in Incompressible Flow, M.G.HALL. 
Australia. Aeronautical Research Committee—Report ACA-62 
Nov 1959 28 p. Pair of approximate boundary layer momen- 
tum integral equations in streamline coordinates is derived 
from analysis of boundary layers of class with known solu- 
tions; approach is extension to three dimensions of that of B. 
THWAITES; analysis enables unknown quantities in exact 
momentum integral equations to be represented approximately 
as functions of two parameters. 

On Relation Between Generation of Lift Foree on Wing and 
Character of Flow in Boundary Layer, I.V.OSTOSLAVSKII, 
T.A.GRUMONDZ. NASA—Tech Translation n F-26 May 1960 
12 p. Results of study made at Moscow Aeronautical Inst, of 
mechanism involyed in generation of lift on wing as wing is 
started from rest; it is shown that as motion is started, vor- 
tices form near wing leading edge on both surfaces due to 
viscous effects, and these vortices then flow downstream. 
(Translation from lzvestiia Wysshikh Uchebnykh Zavedenii, 
Seriya Aviatsionnaya Tekhnika n 1 1958 p 27-36 (USSR)). 


On Response of Laminar Boundary Layer to Small Fluctua- 
tions of Free-Stream Velocity, N.ROTT, M.L.ROSENZWEIG. 
J Aerospace Sciences v 27 n 10 Oct 1960 p 741-7, 787. Linear- 
ized treatment of small time-dependent disturbances of laminar 
boundary layer, initiated by Lighthill, is extended in several 
ways; high frequency expansion is continued beyond leading 
(Stokes) term; questions of “joining’’ are discussed but left 
unresolved; method for obtaining response to laminar bound- 
ary layer to impulsive change in velocity. 


Photographie Evidence of Streamwise Arrays of Vortices in 
Boundary-Layer Flow, E.J.HOPKINS, S.J.KEATING, Jr, A. 
BANDETTINI. NASA—Tech Note n D-328 Sept 1960 20 p. 
Photographs presented of various models coated with fluores- 
cent oil show evidence of surface vortices at Mach number of 
3.03; vortex formation was evidently present on models with 
forward and rearward-facing steps, wires, discrete surface 
particles, or unswept flat surfaces with sharp leading edges. 


Preliminary Experimental Investigation of Effect of Free- 
Stream Turbulence on Turbulent Boundary-Layer Growth, S.J. 
KLINE, A.V.LISIN, B.A.WAITMAN. NASA—Tech Note D-368 
Mar 1960 60 p. Work conducted at Stanford University in- 
cluded construction of small variable turbulence wind tunnel 
and tests to show that important effect of free-stream turbu- 
lence on turbulent boundary layer growth exists for high 
free-stream turbulence levels; results obtained. 


Reattachment of Two-Dimensional Incompressible Jet to 
Adjacent Flat Plate, Cc. BOURQUE, B.G.NEWMAN. Aeronauti- 
cal Quarterly v 11 pt 8 Aug 1960 p 201-82. J. I. DODD’s 
theory on reattachment is applied to Coanda effect on jets 
deflected by flat plate; experimental investigation was con- 
aon speeds low enough for flow to be effectively incom- 
pressible. 


Retarded Flow Past Semi-Infinite Plane. Solution of Non- 
Linear Ordinary Differential Equation, D.MEKSYN. Zeit fuer 
Angewandte Mathematik u Mechanik v 40 n 5-6 May-June 
1960 p 229-35. Partial differential equation of laminar bound- 
ary-layer for function associated with stream function is re- 
duced to non-linear ordinary differential equation; although 
latter is divergent, it can be solved step by stép; value of 
solution corresponding to convergent equation from which 
a equation was obtained is found using Euler’s trans- 
orm. 


Shock-Wave Laminar-Boundary-Layer Interaction on CGon- 
vex Wall, LGREBER, NASA—Tech Note D-512 Oct 1960 28 p. 
Present study is extension of work described in NASA 
Memo n 2-18-59W indexed in Engineering Index 1959 p 12, and 
includes effects of surface curvature on pressure levels charac- 
teristic of separation and on length of separated region. 
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Simple Method for Determining Heat Transfer, Skin Fric- 
tion and Boundary-Layer Thickness for Hypersonic Laminar 
Boundary-Layer Flows in Pressure Gradient, M.H.BERTRAM, 
W.V.FELLER. NASA—Memo n_5-24-59L June 1959 60 p. 
Procedure is based on method of similar solutions by which 
boundary layer effects in laminar hypersonic flow may be 
rapidly evaluated if pressure distribution is known; solution, 
at present restricted to power law variations of pressure with 
surface distance, is presented for wide range of exponents 
corresponding to both favorable and adverse pressure gradients. 


Skin-Friction Measurements in Incompressible Flow, D.W. 
SMITH, J.H.WALKER. NASA—Tech Report n R-26 1959 35 yp. 
Supersedes NACA—Tech Note n 4231, indexed in Engineering 
Index 1959 p 12. 

Some Developments in Boundary Layer Research in Past 
Thirty Years, HSSCHLICHTING. Roy Aeronautical Soc—J v 
64 n 590 Feb 1960 p 64-79. Topics treated are transition from 
laminar to turbulent flow; boundary layer control for high 
lift and low drag of airfoils; aerodynamic heating at high 
speed (high Mach numbers) ; boundary layer effects on swept 
wings and on rotating bodies. 78 refs. 


Some Experiments on Reattachment of Laminar Boundary 
Layer Separating from Rearward Facing Step on Flat Plate 
Aerofoil, T.W.F.MOORE. Roy Aeronautical Soe—J v 64 n 599 
Nov 1960 p 668-72. Experiments show that laminar layer re- 
attaches as turbulent layer to form bubble behind step; it is 
concluded that bubble simulates short bubble found on lead- 
ing edge of thin airfoils at high incidence without complica- 
tions associated with strong adverse pressure gradients ; transi- 
tion is delayed as R falls below critical; this is consistent 
with P.R.OWEN and L.KLANFER’S criterion and supports 
L.F.CRABTREE’s interpretation. 


Space-Time Correlations and Spectra of Wall Pressure in 
Turbulent Boundary Layer, W.W.WILLMARTH. NASA— 
Memo n 3-17-59W Mar 1959 22 p. Measurements of statistical 
properties of fluctuating wall pressure, made in specially de- 
signed low noise and low turbulence level wind tunnel at 
California Inst of Technology, provide additional information 
about structure of turbulent boundary layer; pertinence to 
problems of boundary layer induced noise inside airplane fuse- 
lage and to generation of waves on water. 


Steady Incompressible Boundary-Layer Flow Past Flat Plate 
With Parabolic Leading Edge, J.WILKINSON. Quarterly J 
Mechanics & Applied Mathematics v 13 Pt 2 May 1960 p 199- 
209. It is shown that full equations of motion have simple ap- 
proximate solution, valid in boundary layer near plate when 
velocity at infinite distance from plate is constant magnitude 
and parallel to x-axis; on basis of comparison, suggestions 
are made about validity of F.K.MOORE’s approximate bound- 
ary-layer solution in case of flows past plates with more gen- 
eral shapes for leading edge. 


Sublayer Theory for Fluid Injection Into Incompressible 
Turbulent Boundary Layer, D.L.TURCOTTE. J Aerospace Sci- 
ences v 27 n 9 Sept 1960 p 675-8, 711. Decrease in wall shear 
stress is found under hypothesis that effect of injection is 
restricted to sublayer region; experimental measurements of 
velocity profiles with fluid injection substantiate this hy- 
pothesis ; solution is particularly simple and for small values of 
injection parameter it contains no arbitrary parameters. 


Surface Recombination in Frozen Compressible Flow of 
Dissociated Diatomie Gas Past Catalytic Flat Plate, P.M. 
CHUNG, A.D.ANDERSON. ARS J v 30 n 3 Mar 1960 p 262-4. 
Note which is part of more complete study of chemically 
reacting boundary layers carried out at Ames Research Center, 
concerns compressible frozen flow of dissociated diatomic gas 
past flat plate upon which first-order surface recombination 
oceurs; surface concentration distribution, which determines 
amount of recombination of atomic species, is determined; 
numerical calculations. 


Sweepback Effects in Turbulent Boundary-Layer Shock-Wave 
Interaction, R.JI.STALKER. J Aero/Space Sciences v 27 n 5 
May 1960 p 348-56, Experiments made at University of Sydney, 
Australia, on interaction of turbulent boundary layers and 
shock waves with sweptback configurations show that peak 
pressure rise at separation, upstream influence ahead of sepa- 
ration, and pressure rise at reattachment for moderate sweep 
angles, can all be understood by simple extensions of available 
2-dimensional theories. 


Theoretical Approach to Aerodynamically Significant Prop- 
erties of Roughness from Insects, W.S.COLEMAN. Aeronauti- 
cal Quarterly v 11 pt 2 May 1960 p 171-94. Problem for airfoil 
in 2-dimensional, incompressible flow and tentative approach 
to determination of effective exerescence height downstream 
of leading-edge zone; application in conjunction with analysis 
from previous study, indexed in Engineering Index 1959 p 11, 
leads to estimates of amount of significant roughness which 
are in good agreement with flight observation, 


Transonie Buffeting on Aerofoils, C.J.WOOD. Roy Aeronauti- 
cal Soc—J v 64 n 599 Nov 1960 p 683-6. Transonic buffeting 
is shown to be caused by shock induced separation of bound- 
ary layer; separation occurs because flow is unable to satisfy 


Cascades. 
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essential conditions of pressure equality and compatability at 
trailing edge; prediction of buffeting and _ possible design 
measures together with methods of boundary layer control used 
to delay or prevent separation. 


Trends in Laminar Flow Research, G.V.LACHMANN. Aero- 
plane & Astronautics v 98 n 2534 May 13 1960 p 580-1. Sum- 
mary of Boundary Layer Research Meeting, sponsored by Fluid 
Dynamics Panel of AGARD, held in London, Apr 25-29, 1960; 
fields of boundary-layer research and review of papers relating 
to boundary-layer control for low drag and high lift. 


Turbulent Boundary Layer on Flat Plate in Stream of Dis- 
sociating Gas, S.I.KOSTERIN, Yu.A.KOSHMAROV. Int J 
Heat & Mass Transfer v 1 n 1 June 1960 p 46-9. Half-empiri- 
eal Prandtl-Karman turbulent theory is used to solve problem; 
both friction and heat exchange in flow of dissociating gas 
moving at high velocities can be determined by this method. 


Turbulent Boundary Layer on Yawed Cone in Supersonic 
Stream, W.H.BRAUN. NASA—Tech Report n R-7 1959 16 p. 
Supersedes NACA—Tech Note n 4208 indexed in Engineering 
Index 1959 p 13. 


Turbulent Heat Transfer on Blunt-Nosed Bodies in Two- 
Dimensional and General Three-Dimensional Hypersonic Flow, 
R.VAGLIOLAURIN. J Aero/Space Sciences v 27 n 1 Jan 
1960 p 27-36. Results for 3-dimensional laminar boundary 
layers are extended to turbulent case; it is shown that in pres- 
ence of highly cooled surfaces and moderate Mach Numbers 
of outer stream, crossflow and pertaining Reynolds stresses in 
general 3-dimensional turbulent boundary layer are negligible 
and rapid method for analysis of boundary layer flow is estab- 
lished; comparison with experiments and results of method 
show good agreement. 21 refs. 


Turbulent Skin Friction at High Mach Numbers and Reyn- 
olds Numbers in Air and Helium, F.W.MATTING, D.R. 
CHAPMAN, J.R.NYHOLM, A.G.THOMAS. NASA—Tech Re- 
port n R-82 1960 85 p. Results obtained of local skin-friction 
measurements in turbulent boundary layers; direct force meas- 
surements were made by means of floating element; flows were 
2-dimensional over smooth flat surface with essentially zero 
pressure gradient and adiabatic conditions at wall; equivalence 
parameter for comparing boundary layers in different working 
fluids is derived; comparison of results. 


Vaporization Processes in Hypersonic Laminar Boundary 
Layer, S.M.SCALA, G.L.VIDALE. Int J Heat & Mass Trans- 
fer v 1 n 1 June 1960 p 4-22. Analysis for hypersonic flight 
conditions yields numerical solutions for mass transfer at stag- 
nation point of axially-symmetric vehicle; universal solution 
is also given which defines flight regimes where vaporization 
process is diffusion controlled, kinetically limited, or both; cor- 
relation formula derived may be used to estimate rate of va- 
porization of arbitrary material subject to hypersonic flight 
conditions. 55 refs. 

Velocity and Enthalpy Distributions in Compressible Turbu- 
lent Boundary Layer on Flat Plate, D.A.SSPENCE. J Fluid 
Mechanics v 8 pt 3 July 1960 p 368-87. Reference density and 
kinematie viscosity are evaluated from plot of set of velocity 
profiles measured by R.K.LOBB, E.M.WINKLER, and J. 
PERSH (see Engineering Index 1955 p 9); remaining features 
of mean flow can then be calculated; in particular, distribu- 
tions of enthalpy and shear stress are determined and enthalpy 
integral is evaluated. 

Verallgemeinerte aehnliche Loesungen bei dreidimensionalen 
Grenzschichten, W.WUEST. Max Planck Institut fuer Stroe- 
mungsforschung—Mitteilungen n 24 1959 76 p. Generalized 
analog solutions for 3-dimensional boundary layer; for surface- 
similar boundary layer velocity profiles are mutually affine 
along total wall area; for linear-similar boundary layer pro- 
files are only affine along one line, but change at transition to 
another line; similarity conditions investigated. 

Viscous Hypersonic Similitude, W.D.HAYES, R.F.PROB- 
STEIN. J Aero/Space Sciences v 26 n 12 Dec 1959 p 815-24. 
Extension of classical hypersonic similitude taking into account 
interaction effect of displacement thickness of boundary layer ; 
underlying similitude is new hypersonic boundary layer inde- 
pendence principle according to which principal part of hy- 
personic boundary layer with given pressure and wall tem- 
perature distributions and free-stream total enthalpy is in- 
dependent of external Mach number distribution outside 
boundary layer. 

See also Gas Turbines—Compressors ; Turbomachinery. 


Approximate Estimation of Passage Vorticity in Secondary 
Flow Behind Cascade, SSSOUNDRANAYAGAM. Roy Aeronauti- 
eal Soc—J v 64 n 598 Oct 1960 p 635-8. Equations, which apply 
to diffusing and accelerating cascades, are solved for differ- 
ence in time taken for particles to traverse lower and upper 
surfaces of airfoil; variation in passage vorticity is seen to 
be dependent on pitch-chord ratio and individual values of 
inlet and outlet angles. 


Approximate Theory of Airfoil Cascade in Subsonic Flow, 
G.KAMIMOTO, S.ISHIDA, T.AKAMATSU. Japan Soe Mech 
Engrs—Bul v 3 n 10 May 1960 p 177-84. Method for flow past 
cascade was obtained by using interference technique accord- 
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ing to Prandtl-Glauert rule; calculated results using method 
agree well with results using hcdograph; method applicable to 
“Inverse Problem’; method of calculating airfoil section 
of cascade with given velocity distribution along airfoil sur- 
face was obtained; problem important in development of axial 
flow turbomachinery. 


Die Berechnung der Druckverteilung an dicken Gitterpro- 
filen mit Hilfe von Fredholmschen Integralgleichungen zweiter 
Art, E.MARTENSEN. Max Planck Institut fuer Stroemungs- 
forschung—Mitteilungen n 23 1959 54 p. Calculation of pres- 
sure distribution on thick cascade profiles by means of I.FRED- 
HOLM’s second order integral equations; for exact potential, 
theoretical velocity distribution two divergent linear integral 
equations of second order with constant kernel are derived; 
examples show validity of theory. 


On Wakes Behind Single Aerofoil and Cascade, Y.MORI. 
Japan Soe Mech Engrs—Bul v 2 n 7 Aug 1959 p 463-9. Analy- 
sis of wake characteristics of cascade and performance in non- 
steady flow, to predict and control losses in cascade, fatigue 
in blades, and noise generation; experiments on wakes in 
transition and turbulent regions behind single airfoil and 
cascade of chord 30 mm and aspect ratio 3; measurements and 
results discussed. 


Theoretische und experimentelle Untersuchungen an Tandem- 
Pumpengittern starker Umlenkung, H.OHASHI. Ingenieur- 
Archiv v 27 n 4 Nov 1959 p 201-26. Theoretical and experi- 
mental] investigation on pump blade cascades in tandem, with 
large deflection, to find in which arrangement cascades will 
accomplish given deflection with minimum loss, taking into 
consideration mutual interference; in most of experiments 
NACA 8410 profile was used; special investigation concerns 
effect of this deflection on losses of following blade. 


Theory of Flow through Profiles with Large Camber and 
Thickness Arranged in Cascade with Small Pitch Chord Ratio, 
R.OBA. Ingenieur-Archiv v 27 n 4 Nov 1959 p 276-84. Deriva- 
tion of simplified method of calculating flow through cascade; 
Howell’s transformation and inverse transformation are used 
to transform given cascade into profiles of small camber; these 
profiles are transformed into figure most nearly resembling 
circle; suggested solutions may be used for gas turbines but 
also for axial flow turbines of small camber and thickness, 
pumps and compressors. (In English). 


Control. See Aerodynamics—Stability. 

Cooling. See Aerodynamics—Heating Effects. 

Drag. See Aerodynamics—Boundary Layer; Aerodynamics— 
Stability ; Aerodynamics—Supersonic; Aerodynamics—Wings 


and Airfoils; Satellites. 


Flutter. See also Aerodynamies—Wings and Airfoils; Aircraft 
—Testing; Aircraft—Vibrations; Aireraft, Military; Helicop- 
ters—F lutter; Wind Tunnels—Supersonic. 

Bibliographical Review of Panel Flutter and Effects of Aero- 
dynamic Noise, J.V.RATTAYYA, L.E.GOODMAN. US Air 
Force—Wright Air Development Center—WADC Tech Report 
n 59-70 June 1959 36 p. (Available from OTS, Washington 
DC, n PB151890, $1.25). Report covers work conducted at 
Aeronautical Eng Dept, Univ of Minnesota, during Aug-Nov 
1958; survey of literature in field of panel flutter and aero- 
dynamic noise; review of more important of 215 bibliographi- 
cal references included. 


Determination of Flutter Speed of T-Tail Unit by Calcula- 
tions, Model Tests and Flight Flutter Tests, J.C.A.BALDOCK. 
AGARD—Report n 221 Oct 1958 (received June 1960) 25 p. 
Investigation to determine fin flutter speed of Handley Page 
Victor included low speed wind tunnel flutter model tests, 
calculations and flight flutter tests on full scale aircraft; 
comparison of estimates and test results showed good agree- 
ment for fin flutter speed, in spite of differences in ground 
resonance modes and subcritical response. 


Effect of Structural Damping on Panel Flutter, D.J.JOHNS, 
P.C.PARKS. Aircraft Eng v 32 n 380 Oct 1960 p 304-8. Panel 
flutter analysis of effect of hysteretic structural and aero- 
dynamic damping on 2-dimensional, simply-supported panel ; 
interdependence of these effects results in structural damping 
having destabilizing influence. 69 refs. 


Equation of Energy Balance for Fluttering Systems with 
Some Applications in Supersonic Regime, J.D.C.CRISP. J 
Aero/Space Sciences v 26 n 11 Nov 1959 p 703-16, 738. It 
seems that study of eigenmodes, rather than eigenvalues 
should lead to clearer understanding of flutter mechanism 
and those system parameters most significant in allowing it; 
how study leads to some useful tools of assessment for prac- 
ticing aeroelastician. 24 refs. 


Flutter Research on Skin Panels, E.E.KORDES, W.J.TUO- 
VILA, L.D.GUY. NASA—Tech Note n D-451 Sept 1960 18 p. 
Results for unstiffened rectangular panels and panels stiffened 
by corrugated backing are presented and flutter boundaries 
established for all types of panels when considered on basis 
of equivalent isotropic plates; effects of Mach number, differ- 
ential pressure, and aerodynamic heating on panel flutter; 
flutter analysis of orthotropic panels. 
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Subsonic Kernel-Function Flutter Analysis of Highly Ta- 
pered Tail Surface and Comparison with Experimental Results, 
G.D.WALBERG. NASA—Tech Note n D-379 Sept 1960 37 p. 
Analysis employing kernel function for 3-dimensional, sub- 
sonic, compressible flow is applied to flutter-tested tail surface 
having aspect ratio of 3.5, taper ratio of 0.15, and leading- 
edge sweepback of 30°; theoretical and experimental results 
are compared at Mach numbers from 0.75 to 0.98. 


Ground Effects. See also Aircraft—VTOL-STOL; Helicopters ; 
Vehicles—Ground Effect. 


Statice Force Tests of Several Annular Jet Configurations in 
Proximity to Smooth and Irregular Ground, E.E.DAVEN- 
PORT, R.E.KUHN, I.R.SHERMAN. NASA—Tech Note n 
D-168 Nov 1959 13 p. Study made to investigate effectiveness 
of discontinuous annulus, effects of changing from circular to 
elliptical plan forms, and effects of irregularities in ground 
at zero forward speed; appreciable thrust augmentation can 
be obtained with discontinuous annular jet, but augmentation 
decreases with increasing percentage of open area in jet 
curtain. 

Symposium on Ground Effect Phenomena. Princeton Univ 
—Dept Aeronautical Eng 1959 391 p. Compilation of 30 papers 
presented by government and industry at Princeton University, 
Oct 1959; symposium is aimed at exchange of ideas and test 
data, to obtain understanding of recent development and to 
stimulate new approaches to study of fundamentals of ground 
effect phenomena; discussions of experimental progress at sev- 
eral locations, investigations into specific problems of ground 
effect, and general performance characteristics of existing 
vehicles is included. Selected papers indexed separately. 


Wind-Tunnel Tests of Cireular Wing with Annual Nozzle in 
Proximity to Ground, R.K.GREIF, M.W.KELLY, W.H.TOL- 
HURST, Jr. NASA—Tech Note D-317 May 1960 37 p. Model 
consisted of 19-in. diam annular nozzle housed in lower sur- 
face of 22-in. diam, 6-% thick, circular wing; lift, drag, and 
pitching moment data presented with nozzle airflow data for 
altitudes ranging from 1 to 50 in., nozzle pressure ratio, free- 
stream dynamic pressure, and wing angle of attack. 


Heating Effects. See also Aerodynamics—Magnetohydrodynam- 
ics; Aerodynamics—Supersonic; Aircraft—Design; Aircraft— 
Heat Transfer Problems; Aircraft—Stresses ; Rockets and Mis- 
siles—Cooling ; Rockets and Missiles—Propellants ; Rockets and 
Missiles—Re-entry ; Satellites—Re-entry ; Shock Waves; 
Stresses—Thermal. 


Ablation of Glassy Material Around Blunt Bodies of Revolu- 
tion, HHIDALGO. ARS—J v 30 n 9 Sept 1960 p 806-14. Dis- 
tribution of effective energy of ablation is obtained for cone 
cylinder with hemispherical cap that re-enters atmosphere at 
hypersonic speed and has quartz as ablating material; solu- 
tion of steady-state equations of motion at stagnation point 
is verified by are wind tunnel experiments. 


Aerodynamically Heated Surfaces—Chemical Analysis, H. 
MYERS. Aero/Space Eng v 19 n 2 Feb 1960 p 34-8, 103. Under 
severe aerodynamic heating, external missile surfaces tend 
to pyrolyze or to react directly with atmosphere and reaction 
products are ejected into boundary layer; analysis of these 
reactions is essentially problem in chemistry, effect of reaction 
products on boundary layer (mass transfer effect) problem in 
fluid dynamics ; chemical properties of Teflon are used to illus- 
trate scheme of analysis, which is applicable to any surface 
material for which reaction kinetics of decomposition are 
established. 


Analysis of Nose Ablation for Ballistic Vehicles, L.ROB- 
ERTS. NASA—Tech Note D-254 Apr 1960 30 p. It is found 
that heat lost by radiation is negligible compared with that 
disposed by ablation; expressions presented from which total 
mass loss experienced by nose of vehicle at stagnation point 
may be calculated, where laminar flow prevails and at sonic 
point, where flow is considered turbulent; typical calculation 
shows change in shape of hemispherical nose during reentry. 


Application to Fluid Dynamies of Theory of Reversible Heat 
Addition, B.S.BALDWIN, Jr. NASA—Tech Note n D-93 Oct 
1959 16 p. Methods for obtaining exact solutions, applicable to 
evaluation of aircraft external combustion schemes; theory of 
reversible heating is applied to underwing heat addition at 
hypersonic speeds; results of series of exact calculations; ef- 
fects on aircraft range of several arrangements of external 
heat addition. 

Approximations for Thermodynamie and Transport Proper- 
ties of High-Temperature Air, C.F.HANSEN. NASA—Tech 
Report n R-50 1959 35 p. Compressibility, enthalpy, entropy, 
specific heats, speed of sound, coefficients of viscosity and 
thermal conductivity, and Prandtl number for air are tabu- 


lated from 500 to 15,000 K over range of pressures from 
0.0001 to 100 atm. 36 refs, 


Combustion of Highly Reactive Fuels in Supersonic Air- 
streams, E.A.FLETCHER, R.G.DORSCH, H.ALLEN, Jr. ARS 
J vy 30 n 4 Apr 1960 p 3837-44. Feasibility of adding heat to 
supersonic airstreams by combustion to produce aerodynamic 
effects which may have application in aircraft propulsion or 
control, studied in small wind tunnel; techniques used with 
several fuels and combustion and flow phenomena observed in 


AERODYNAMICS—Continued 


tunnel with aluminum borohydride; behavior of some of fuels 
which could not be ignited; example of aerodynamic studies 
made in larger wind tunnels; details of experimental tech- 
nique used to achieve combustion. 


Concerning Problem of Influence of Internal Degrees of 
Freedom of Particles on Transport Coefficients of Maulti- 
component Mixture of Gases, E.V.SAMUILOV. ARS J v 30 n 
4 Apr 1960 p 388-93. Approach made in formal kinetic theory 
treatment uses probabilities of various types of molecular 
collisions obtained quantum-mechanically by various investiga- 
tors; system of generalized kinetic equations is solved by 
Enskog method. Translated from Fizicheskaya Gazodinamika, 
Moscow, 1959, p 59-69. 


Conical Turbulent Boundary Layer Experiments and Cor- 
relation with Flat Plate Data, W.S.BRADFIELD. ASME— 
Trans—J Heat Transfer v 82 Ser C n 2 May 1960 p 94-100. 
Measurements in turbulent boundary layer of unyawed cones 
for Mach 1-6; first measurements of total temperature pro- 
files, directly determined skin friction, and local heat flux in 
turbulent boundary layer of cone models given; experimental 
data are shown to justify calculation of turbulent friction and 
heat transfer on unyawed cones by means of incompressible 
plate friction law and simple auxiliary relations. Paper n 
59-HT-6. 

Cooling of Structures in High-Speed Flight, C.B.NEEL. 
AGARD—Report n 210 Oct 1958 (received Mar 1960) 21 p. Pos- 
sible ways of cooling critical areas of structures with em- 
phasis on radiation, heat sink, and conduction cooling; details 
of electrical heat flow analog used at Ames Research Center 
to study structural heating; new, simple method of computing 
wing leading-edge temperatures including effects of radiation, 
heat capacity, and heat conduction for arbitrary flight condi- 
tions is introduced, and comparisons made with electrical 
analog calculations. 


Deformation and Thermal Stress of Rectangular Beams or 
Flat Strips Heated at One Surface, M.\UEMURA. Tokyo. Univ 

Aeronautical Research Inst—Report n 852 Mar 1960 p 38-49. 
Elastic deformation and buckling behaviors of thin beam 
subject to unsymmetrical temperature distribution through 
thickness is considered and thermal stresses are given; two 
cases of clamped and simply supported ends where axial dis- 
placements are restrained, are discussed taking account of 
finite deformation; analytical and numerical results are ob- 
tained ; pertinence to supersonic airplanes and missiles. 


Design Charts for Transient Temperature and Thermal 
Stress Distributions in Thermally Thick Plates, J.S.PRZE- 
MIENIECKI. Aeronautical Quarterly v 11 pt 3 Aug 1960 p 
269-84. Method of calculation is particularly useful where 
there is arbitrary variation of heat transfer coefficient and 
adiabatic wall temperature of boundary layer; linear and 
“self-equilibrating”’’ temperature distributions can be obtained 
directly from design charts in paper. 


Dissociative Relaxation of Oxygen Over Adiabatic Flat Plate 
at Hypersonic Mach Numbers, P.M.CHUNG, A.D.ANDER- 
SON. NASA—Tech Note n D-140 Apr 1960 28 p. By means of 
integral method, solution is obtained to problem involving 
gas phase chemical reactions in hypersonic laminar boundary 
layer; numerical examples show that dissociative equilibrium 
is not usually reached over plates of reasonable length. 


Effect of Distributed Three-Dimensional Roughness and Sur- 
face Cooling on Boundary-Layer Transition and Lateral Spread 
of Turbulence at Supersonic Speeds, A.L.BRASLOW, E.C. 
KNOX, E.A.HORTON. NASA—Tech Note n D-53 Oct 1959 40 
p. Study to determine whether transition triggering mecha- 
nism is same at supersonic as that observed at subsonic 
speeds; it was found that increased laminar boundary layer 
stability as obtained by surface cooling has little effect on 
eritical 3-dimensional roughness R or lateral extent of turbu- 
lence downstream of roughness. 


Effect of Localized Mass Transfer Near Stagnation Region 
of Blunt Bodies in Hypersonie Flight, P.M.CHUNG. NASA— 
Tech Note D-141 May 1960 16 p. Effect on skin friction and 
heat transfer is studied analytically for impervious surfaces 
downstream of transpiration-cooled region; numerical results 
are obtained near stagnation regions of circular cylinder and 
sphere for ease of localized mass transfer at stagnation re- 
gion; results are compared to flat plate results. 


Effect on Gaseous Film Cooling of Coolant Injection Through 
Angled Slots and Normal Holes, S.S.PAPELL. NASA—Tech 
Note n D-299 Sept 1960 27 p. Corrective term containing 
coolant injection angularity was developed to qualify correlat- 
ing equation presented in NASA TN D-130, limited to tan- 
gential injection of coolant; data were obtained through rows 
of holes normal to test plate; slot correlating equation was 
adapted to fit these data by definition of effective slot height. 


Effectiveness of Radiation as Structural Cooling Technique 
for Hypersonic Vehicles, R.A.ANDERSON, W.A.BROOKS, Jr. 
A Aero/Space Sciences v 27 n 1 Jan 1960 p 41-8. Analysis of 
more significant effects of internal heat transfer within 
idealized structures, both with and without external insulation 
on areas of greatest aerodynamic heating intensity; results 
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show that selective use of insulation leads to structural tem- 
perature reductions substantially greater than those obtained 
without insulation; numerical examples. 


Effects of Transient Heating on Vibration Frequencies of 
Prototype of X-15 Wing, R.R.MeWITHEY, L.F.VOSTEEN. 
NASA—Tech Note D-362 May 1960 21 p. Results indicate no 
large changes in effective stiffness as result of heating condi- 
tions ; theoretical calculation of change in torsional stiffness 
indicates same change in stiffness as obtained experimentally. 


Experimental Determination of Absolute Oscillator 
Strengths of Lines of Two N II Supermultiplets, F.MASTRUP. 
NASA—Tech Translation n F-38 May 1960 19 p. Results of 
Measurements made on some spectral lines of nitrogen at 
temperature of 20,000 K; details of wall stabilized enclosed arc 
used for producing this temperature. (Translation of thesis 
submitted to Christian-Albrechts-Univ, Kiel, Germany). 


Experimental Determination of Turbulent Heat-Transfer 
Rate Distribution Along Slender Blunt-Nosed Body from 
Shock Tube Tests, E.OFFENHARTZ, H.WEISBLATT. ASME 
—Paper n 59-HT-24 for meeting Aug 9-12 1959 8 p. At zero 
degrees angle-of-attack it was found that E.R.Van DRIEST 
and momentum turbulent flow theories predict trend of ex- 
perimental data for entire body; at angle-of-attack, heat trans- 
fer data were correlated in terms of ratio of measured heat 
transfer rates at angle-of-attack to zero values; simple en- 
gineering approach permits calculation of this ratio. 


Experimental Investigation at Mach Number of 4.95 of 
Flow in Vicinity of 90° Interior Corner Alined with Free- 
Stream Velocity, P.C.STAINBACK. NASA—Tech Note n D-184 
Feb 1960 30 p. Results of investigation to determine effects 
of shock boundary layer interaction ; study indicated that static 
pressure and heat transfer rate were greater than correspond- 
ing rate on flat plate for same free-stream conditions. 


Experimental Investigation of Effect of Ejecting Coolant 
Gas at Nose of Bluff Body, C.H.E.WARREN. J Fluid Me- 
chanics v 8 pt 3 July 1960 p 400-17. Gases were ejected with 
‘swirl’, to encourage them to flow tangentially to model sur- 
face at ejection, and also straight out; measurements were 
made of pressure and temperature on surface of model at 
incidences of 0, 4, 8°, and for range of coolant gas flows; from 
these, measurements flow patterns and distributions of heat 
flux were deduced; it was found that straight-out ejection pro- 
vides effective way of reducing heat flux. 


Figuring Heating of Blunt Shapes in Hypersonic Flight, L.D. 
WING. Space/Aeronautics v 34 n 4 Oct 1960 p 187, 190, 
193-4, 196. Set of curves presented from which stagnation- 
point equilibrium wall temperature during rocket-powered 
ascent, steady-state hypersonic flight, and re-entry, can be 
derived; most ballistic missile trajectories fall within range 
covered by these curves. 


Graphical Presentation of Difference Solutions for Transient 
Radial Heat Conduction in Hollow Cylinders With Heat 
Transfer at Inner Radius and Finite Slabs With Heat Trans- 
fer at One Boundary, J.E.HATCH, R.L.SCHACHT, L.U.AL- 
BERS, P.G.SAPER. NASA—Tech Report n R-56 1960 58 p. 
Nondimensional temperature distributions are presented for 
range of heat input; in both types of heat conduction it is as- 
sumed that boundary opposite heat transfer surface is 
thermally insulated, material homogeneous, and physical prop- 
erties invariant with temperature. 


Heat and Mass Transfer in Aeronautical Engineering, D.B. 
SPALDING. Aeronautical Quarterly v 11 pt 2 May 1960 p 
105-36. Standard techniques of heat and mass transfer theory, 
as practiced in other branches of engineering are applied to 
laminar boundary layer at nose of axisymmetrical body at 
hypersonic flight speed, and turbulent boundary layer in 
nozzle of rocket motor. 23 refs. 

Heat Diffusion in Gases, Including Effects of Chemical 
Reaction, C.F.HANSEN. ARS—J v 30 n 10 Oct 1960 p 942-6. 
Some solutions are presented for nonsteady diffusion of heat 
through semi-infinite gas having constant initial and bound- 
ary conditions; heat potential is evaluated by experiment 
up to 5000 K; relations between this potential and heat trans- 
fer at stagnation point of high speed vehicles are discussed. 


Heat Transfer from Cylinders in Transition from Slip Flow 
to Free-Molecule Flow, R.J.CYBULSKI, L.V.BALDWIN. 
NASA—Memo n 4-27-59E May 1959 49 p. Heat transfer co- 
efficients for transverse cylinders in air were measured for 
Mach 0.10 to 0.90, R 0.03 to 11.5, and Knudsen numbers 0.10 
to 5.0 at air temperature of 80 F and wire temperatures from 
150 to 580 F; over 600 data points are tabulated; application 
of results to low density flow instrumentation. 


Heat Transfer from Horizontal Cylinder Rotating in Oil, 
R.A.SEBAN, H.A.JOHNSON. NASA—Memo n 4-22-59W Apr 
1959 31 p. Results embrace Prandtl number range from 
about 130 to 660 with R up to 3 x 104, and show increasing 
dependence of free convection heat transfer on rotation as 
Prandtl number is increased by reducing oil temperature. 


Heat Transfer from Transverse and Yawed Cylinders in 
Continuum, Slip, and Free Molecule Air Flows, L.V.BALD- 
WIN, V.A.SANDBORN, J.C.LAURENCE. ASME—Trans— 
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J Heat Transfer v 82 Ser C n 2 May 1960 p 177-86. Nusselt 
number correlation for yawed cylinders in subsonic slip and 
free molecule flow is presented which is function of R, Knud- 
sen number (or Mach number) and angle of yaw; by using 
velocity normal to cylinder axis as characteristic velocity, 
yawed cylinder relation for all angles is identical with Nus- 
selt number correlation for transverse cylinder in rarefied air 
flows; relevance to research on high altitude missiles and 
satellites. Paper 59-HT-5. 


Heat Transfer in Separated Flows, K.LARSON. J Aero/ 
Space Sciences v 26 n 11 Nov 1959 p 731-8. Paper presents ex- 
perimentally determined ratios of average heat transfer for 
separated boundary layers to average heat transfer for equiv- 
alent attached boundary layers and compares results with cal- 
culations of NACA—Tech Note 3792; results for laminar 
boundary layers agree well; results for turbulent boundary 
layers, however, disagree considerably. 


Heat Transfer, Recovery Factor, and Pressure Distributions 
Around Circular Cylinder Normal to Supersonic Rarefied-Air 
Stream, O.K.TEWFIK, W.H.GIEDT. J Aerospace Sciences v 
27 n 10 Oct 1960 p 721-9. Measurements for Mach range 1.3-5.7, 
R range 37-4100 and at cylinder wall average temperatures of 
90 and 210 K; results yielded correlation equation for stag- 
nation-point Nusselt number as function of R just after normal 
part of detached bow shock wave, and Fourier series expres- 
sions for heat transfer coefficient and pressure coefficient dis- 
tributions in terms of stagnation point values. 


Heat Transfer to Cylinders in Crossflow in Hypersonic Rare- 
fied Gas Streams, R.N.WELTMANN, P.W.KUHNS. NASA— 
Tech Note n D-267 Mar 1960 24 p. Comparison of heat transfer 
data for cylinders in crossflow at hypersonic Mach numbers for 
gases of different specific heat ratio, molecular weight, and 
accommodation coefficient; data extend into all flow regimes 
from free-molecule to almost continuum flow; this made it 
possible to determine approximate transition points from one 
flow region into another and to obtain accommodation coeffi- 
cients. 


Influence of Aerodynamic Heating on Structural Design of 
Aircraft, M.W.RUBESIN. AGARD—Report n 207 Oct 1958 
(received Mar 1960) 22 p. Simplified expressions for determin- 
ing heat transfer to several aircraft shapes at hypersonic 
speeds are used to examine basis for choosing particular class 
of structure to withstand aerodynamic heating by either re- 
radiation, absorption through temperature rise of mass, or by 
phase change of structure; examples of ways to recover data 
capsule from satellite; re-entry vehicles containing capsule 
include lifting and non-lifting aircraft. 20 refs. 

Influence of Large Positive Dihedral on Heat Transfer to 
Leading Edges of Highly Swept Wings at Very High Mach 
Numbers, M.COOPER, P.C.STAINBACK. NASA—Memo n 
8-7-59L Apr 1959 18 p. To develop configurations suitable for 
long range hypersonic gliders, geometric study is made of some 
of effects of dihedral on heat transfer to swept delta wings ; 
other conditions indicated. 

Influence of Low Wall Temperature on Boundary-Layer 
Transition and Local Heat Transfer on 2-Inch Diameter Hemi- 
spheres at Mach Number of 4.95 and Reynolds Number per 
Foot of 73.2x10®°, M.COOPER, E.E.MAYO, J.D.JULIUS. 
NASA—Tech Note n D-391 July 1960 37 p. Initial values of 
wall to stream stagnation temperature ratios were 0.16 (cold 
tests) and 0.65 (hot test); during two of four cold tests, 
boundary layer flow changed from turbulent to laminar as 
model heated; it appears that destabilizing effect of low wall 
temperatures (cooling) is not caused by roughness. 


Integral Method for Natural-Convection Flows at High and 
Low Prandtl Numbers, W.H.BRAUN, J.E.HEIGHWAY. NASA 
—Tech Note n D-292 June 1960 40 p. Boundary layer is ana- 
lyzed into thermal and viscous regions; separate polynomials 
are used to approximate temperature and velocity profiles in 
two regions and matched at interface; comparisons with nu- 
merical solutions of flow over flat plate show improvements 
over other methods; application made to flow over cone. 


Investigation of Aerodynamic Effects of External Combus- 
tion Below Flat-plate Model in 10- by 10-ft Wind Tunnel at 
Mach 2.4, R.G.DORSCH, H.ALLEN, Jr, M.DRYER. NASA— 
Tech Note D-282 Apr 1960 25 p. Heat was added directly to 
supersonic airstream by external combustion of aluminum 
borohydride; lift forces of 55 to 60 psf were generated over 
first foot of chord of model at static temperature of 259 R 
and pressure altitude of 62,000 ft; results obtained should be 
indicative of magnitude of lift forces that could be generated 
by heat addition during free flight. 


Investigation of Effects of Roughness, Surface Cooling, and 
Shock Impingement on Boundary-Layer Transition on Two- 
Dimensional Wing, K.R.CZARNECKI, J.R.SEVIER, Jr. NASA 
—Tech Note n D-417 June 1960 41 p. Wing had sharp leading 
edge with flat surface on one side and constant favorable- 
pressure-gradient surface on other; transition at zero heat 
transfer was apparently strongly influenced by surface con- 
ditions; heating or cooling surface had little effect when 
small surface roughness existed, but with roughness eliminated, 
cooling was quite effective. 
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Investigation of Flow Over Spiked-Nose Hemisphere-Cylinder 
at Mach Number of 6.8, D.H.CRAWFORD. NASA—Tech Note 
n D-118 Dee 1959 59 p. Application of spikes ahead of blunt 
noses of bodies of revolution as means of drag reduction; re- 
sults of heat transfer and pressure tests, obtained in Langley 
hypersonic wind tunnel are presented together with study of 
effect of transition position; where possible, separation phe- 
nomena is compared with available theory; Schlieren photo- 
graphs. 30 refs. 

Investigation of Ignition Temperatures of Solid Metals, W.C. 
REYNOLDS. NASA—Tech Note n D-182 Oct 1959 71 p. Ig- 
nition temperature of solid metal is related through thermal 
definition of ignition to rate of oxidation and to radiation 
and convection heat transfer parameters ; mechanisms of oxida- 
tion and factors which influence ignition temperatures ; experi- 
mental ignition temperatures for several metals presented show 
reasonable agreement between theoretical and experimental 
ignition temperatures. 

Investigation of Laminar, Transitional, and Turbulent Heat 
Transfer on Blunt-Nosed Bodies in Hypersonic Flow, R.J. 
CRESCI, D.A.MacKENZIE, P.A.LIBBY. J Aero/Space Sci- 
ences v 27 n 6 June 1960 p 401-14. Heating rates were meas- 
ured by means of shrouded model technique; ratio (stagnation 
to wall) varied from 2.3 to 1.5; experimental data are com- 
pared to laminar hypersonic boundary-layer theory and shown 
to be in good agreement on conical portion of model; on 
spherical portion data are 20% higher than prediction; dis- 
crepancy can be attributed to radiation to nose of model. 


Le transfert de chaleur par rayonnement, H.de L’ESTOILE, 
L.ROSENTHAL. AGARD—Report 211 Oct 1958 (received Mar 
1960) 77 p. Radiant heat transfer from shock layer when 
ogives of ballistic missiles re-enter atmosphere is evaluated and 
compared with that caused by convection at stagnation point 
and with flow radiated by wall; three cases are considered 
and numerical results presented; basic principles of method 
used at Aeronautical Establishment Toulouse, France, to 
measure emission factor of metals; results of tests on 18/8 
steel, multimet and two titanium alloys. 25 refs. 


Mass Transfer and Shock Generated Vorticity, H.HOSHI- 
ZAKI. ARS—J v 30 n 7 July 1960 p 628-34. Effects of shock 
generated vorticity and mass transfer on stagnation point 
heat transfer rates are investigated; numerical solutions to 
flow equations with air injected into shock layer show that 
interaction between vorticity generated by wall and curved 
shock reduces effectiveness of mass transfer cooling; reduc- 
tion in heat transfer rates due to mass injection is substan- 
tially less than predicted by boundary layer theory at R below 
105 for spheres and 10* for cylinders. 


Mass Transfer Cooling Near Stagnation Point, L.ROBERTS. 
NASA—Tech Report R-8 1959 16 p. Simplified analysis of 
mass transfer cooling, that is, injection of foreign gas, for 
two-dimensional and axisymmetric bodies; reduction in heat 
transfer is given in terms of properties of coolant gas and 
it is shown that heat transfer may be reduced considerably 
by introduction of gas having appropriate thermal and diffu- 
sive properties. 

Measurement of Aerodynamic Heat Transfer to Deflected 
Trailing-Edge Flap on Delta Fin in Free Flight at Mach 
Numbers from 1.5 to 2.6, L.T.CHAUVIN, J.J.BUGLIA. 
NASA—Tech Note n D-250 June 1960 18 p. Severe aerodyna- 
mic heating as compared with that encountered by wing 
may be experienced when control is deflected; 2-stage rocket 
propelled vehicle was flight tested to determine heat transfer 
to control surface deflected 10 and 20°; measurements were 
made on both sides of control and for point on upper and 
lower surfaces of fin; theory for turbulent boundary laye 
was in good agreement with results. 


Measurements of Pressure and Local Heat Transfer on 
20° Cone at Angles of Attack Up to 20° for Mach Number of 
4.95, J.D.JULIUS. NASA—Tech Note n D-179 Dec 1959 28 p. 
Data obtained in R range of 14x10° to 75x10° per ft based on 
free stream conditions were compared with first and second- 
order approximations of exact cone theory, Newtonian and 
modified Newtonian theory; data were best predicted by New- 
tonian theory ; comparison with theories of NACA—Tech Notes 
n 4152. 4380, and 4208 indexed in Engineering Index 1958 p 
9 and 1959 p 11 and 13, respectively. 


Method for Controlling Time-Variable Aerodynamic Heating 
and Loads in Structural Testing, G.R.REWERTS, P.J.SWAN- 
SON. SAE—Paper n 228A for meeting Oct 10-14 1960 8 Dp. 
Method at Convair-Astronautics and testing aerodynamic heat- 
ing effects on material and structural strength, structural 
deflection, and functional operation of aircraft and missiles 
consisted of open loop system which applied d-c voltages to 
d-e motors, which drove potentiometers controlling power to 
heat banks; motors driving linear actuators varied settings 
of pressure regulators to control hydraulic pressures; design 
of open loop programmer and its application to ICBM missiles. 

Method of Calculation of Transport Coefficients of Air at 


High Temperatures, E.V.STUPOCHENKO, B.V.DOTSENKO 
I.P.STAKHANOV, E.V.SAMUILOV. ARS J v 380 n 4 Apr 1960 
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p 394-402. Theoretical calculations of transport coefficients of 
air, viscosity and heat conduction, in temperature range from 
2000 to 8000 K and in pressure range from 0.001 to 1000 atm. 
Translated from Fizicheskaya Gazodinamika, Moscow, 1959, 
p 39-58. 

Methods of Predicting Laminar Heat Rates on Hypersonic 
Vehicles, R.J.WISNIEWSKI. NASA—Tech Note n D-201 Dec 
1959 36 p. Summary of some of simplest and best available 
laminar heat-transfer theories for flow in thermodynamic 
equilibrium ; emphasis on proper methods of obtaining heating 
rates to hypersonic bodies, wings, and control surfaces ; effects 
of yaw and determination of inviscid flow field are con- 
sidered. 

Oblique Shock Relations for Air at Mach 7,8 and 7200 R 
Stagnation Temperature, H.T.NAGAMATSU, J.B.WORKMAN, 
R.E.SHEER, Jr. ARS—J v 30 n 7 July 1960 p 619-23. Rela- 
tions for assumption of thermodynamic equilibrium down- 
stream of shock wave, using high temperature thermodynamic 
properties of air; calculated shock wave angles and surface 
pressures are compared with experimental data obtained in 
hypersonic shock tunnel on adjustable wedge model. 

On Heat-Transfer in Free-Molecule Flows, L.DUMITRESCU. 
Revue de Mecanique Appliquee v 4 n 2 1959 p 2387-47. Investi- 
gation of heat transfer within insulated structures, covered by 
thin metallic shell, which move at high velocity through 
rarefied gas; temperature non-uniformity, with high tempera- 
ture gradients, arise at beginning; temperature wave is 
propagated through body, attenuating temperature non- 
uniformity, and finally establishing steady state temperature 
field. 

Optimization Study of Effects on Aircraft Performance of 
Various Forms of Heat Addition, B.S.BALDWIN, Jr. NASA 
—Tech Note n D-74 Mar 1960 48 p. Basie ram jet aircraft 
design considerations are reviewed at level of simplification 
appropriate for evaluation of external heat addition schemes ; 
similarity parameters derived allow comparison on single plot 
of configurations with wide range of design parameters. 


Particle Impacts on Melt Layer of Ablating Body, E.W. 
UNGAR. ARS—J v 30 n 9 Sept 1960 p 799-805. Experiments 
were conducted with ABMA 3.5 AHT rocket engine to analyze 
effects of high velocity particle impacts on composite of glass 
and plastic which evolved large quantities of gas; general 
research procedure; experimental results; correlation of data; 
implications for interplanetary travel and re-entry of ballistic 
missiles. 

Radiation Shielding of Stagnation Region by Transpiration 
of Opaque Gas, J.T.HOWE. NASA—Tech Note n D-329 Sept 
1960 24 p. In some regimes of high-speed flight, shock layer 
on blunt body emits thermal radiation which is incident on 
vehicle: laminar compressible boundary layer in 2-dimensional 
and axisymmetric stagnation regions is analyzed to show 
effects of injection of radiation absorbing foreign gas on 
incident radiation field, and on enthalpy profiles across boun- 
dary layer; total heat transfer to stagnation region evaluated 
and results compared with no shielding case. 


Shock-Tube Heat-Transfer Measurements on Inner Surface 
of Cylinder (Simulating Flat Plate) for Stagnation—Tempera- 
ture Range 4,100° to 8,300° R, J.J.JONES. NASA—Tech 
Note n D-54 Sept 1959 18 p. Results indicate that classical 
incompressible relation, with modified analogy, adequately 
predicts turbulent heat transfer rate if difference between 
stagnation enthalpy and wall enthalpy is taken as driving 
potential ; very little laminar boundary layer data were ob- 
Leer oa transition to turbulent flow oceurred at R of about 
x10°, 


Similar Solutions for Compressible Boundary Layer on 
Yawed Cylinder with Transpiration Cooling, ILE.BECKWITH. 
NASA—Tech Report R-42 1959 387 yp. Supersedes NACA— 
Tech Note 4345 Indexed in Engineering Index 1959 p 16. 


Simplified Study on Nonequilibrium Couette and Boundary- 
Layer Flows with Air Injection, P.M.CHUNG. NASA-—Tech 
Note D-306 Feb 1960 69 p. Study on simultaneous effect of 
finite recombination rate of oxygen atoms and fluid injection 
on heat transfer to flat surface; Couette flow and Rayleigh’s 
analogy for laminar boundary-layer flow are studied; results 
of analyses. 


Some Practical Aspects of Kinetic Heating Cale tions 
C.L.BORE. Roy Aeronautical Soe—J v 68 n 587 Ree Oe 
p 637-45 (discussion) 656-8. Problems encountered with pre- 
diction of kinetic heating temperatures and methods for 
estimating temperatures and heat transfer rates for aircraft 
designed to fly at Mach numbers up to 5; aerodynamic heat 
transfer relationships are examined, with object of separating 
effects of skin surface temperature from those effects which 
depend on prescribed sortie conditions; equation governing 
bassin heating for shell structures; step by step method of 
olution, 


Spectrographic Temperature Measurements in Carbon-Are- 
Powered Air Jet, D.H.GREENSHIELDS. NASA- ~Tech Note 
n D-169 Dee 1959 24 p. Method of measuring free stream 
temperature of electric are powered air jet in range 8700 to 
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5400 K, developed at Langley Research Center to provide 
means of simulating stagnation temperatures and heating 
rates associated with atmospheric reentry; method utilizes 
band radiation of cyanogen molecule, and depends upon rota- 
tional energies of species. 


Study of Methods for Simulating Atmosphere Entry of 
Vehicles with Small-Scale Models, B.L.SWENSON. NASA— 
Tech Note D-90 Apr 1960 51 p. Analysis presented for motion 
and aerodynamic heating of both glide and ballistic vehicles : 
approximate trajectories are developed and it is shown that 
generalized heating-rate history is possible for different types 
of vehicles and trajectories; similarity relations for investiga- 
tion of full-scale vehicles by testing small-scale models. 


Sublimation in Hypersonic Environment, S.M.SCALA. J 
Aero/Space Sciences v 27 n 1 Jan 1960 p 1-12. In study of 
hypersonic ablation, pertinent conservation equations are 
derived and simultaneous processes of diffusion, convection, 
and thermal exchange are analyzed for vaporization of refrac- 
tory material, subjected to conditions encountered during 
hypersonic re-entry; it is shown that effective heat of vaporiz- 
ation is increasing function of flight speed, independent of 
body size, except where nonequilibrium vaporization effects or 
radiative effects appear. 23 refs. 


Sublimation Mass Transfer Through Compressible Boundary 
Layers on Flat Plate, T.K.SHERWOOD, O.TRASS. ASME— 
Trans—J Heat Transfer v 82 Ser C n 4 Nov 1960 p 313-24. 
Data on rates of sublimation mass transfer from adiabatic, 
sharp edged flat plate exposed to air streams at Mach num- 
bers of 0.43, 2.0 and 3.5; thickness decrease of subliming 
naphthalene coating, plate surface temperature, and flow 
conditions measured; analysis of friction and heat transfer 
in turbulent compressible flow is extended to mass transfer 
at low rates; relevance to design of high speed aircraft and 
missiles. 21 refs. Paper n 59-A-137. 


Temperature Profiles in Finite Solid with Moving Boundary, 
C.F.DEWEY, Jr., S.I.SCHLESINGER, L.SASHKIN. J Aero/ 
Space Sciences v 27 n 1 Jan 1960 p 59-64. Numerical solution 
is presented to transient heat conduction equation for cylinder 
of finite thickness with one moving boundary; implicit method 
of solution is developed with conductivity as arbitrary func- 
tion of temperature; application to case of re-entry heatng 
encountered by aerodynamic bodies, with erosion by sub!ima- 
tion and combustion occurring at body surface. 


Theoretical Study of Stagnation-Point Ablation, L.ROB- 
ERTS. NASA—Tech Report n R-9 1959 11 p. Supe”setes 


NACA—Tech Note n 4392 indexed in Engineering Index 
1959—peTLT: 
Thermal Buckling of Circular Cylindrical Shells Under 


Circumferential Temperature Gradients, D.ABIR, S.V.NARDO. 
J Aero/Space Sciences v 26 n 12 Dec 1959 p 803-8. Analysis is 
performed with aid of L.H.DONNELL’s equations and varia- 
tion of thermal stress with circumferential coordinate by Four- 
ier series; stresses are assumed constant through thickness 
and in axial direction; it is concluded that axial buckling 
stress under variable thermal stress conditions is close to 
critical stress of cylinder when subjected to uniform axial 
compression; pertinence to hypersonic aircraft and missiles. 


Thermodynamic Properties of Air in Temperature Interval 
from 1000 to 12,000 K and Pressure Intervals from 0.001 to 
1000 atm, E.V.STUPOCHENKO, I.P.STAKHANOV, E.V.SAM- 
UILOV, A.S.PLESHANOV, I.B.ROZHDESTVENSKII. ARS— 
J v 30 n 1 Jan 1960 p 98-112. Thermodynamic functions of 
air determined from parameters of components and froma 
composition; problems break up into calculation of thermo- 
dynamic parameters of ‘‘pure’’ components, and of composi- 
tion of air and its thermodynamic functions. Translated from 
“Physical Gasdynamics,” published by USSR Acad of Sciences, 
Moscow, 1959. 


Transient One-Dimensional Heat-Conduction Analysis for 
Heterogeneous Structures Including Ablating Surface, M.L. 
MILLER. ASME—Paper n 59-HT-22 for meeting Aug 9-12 
1959 9 p. Heat conduction analysis through composite wall of 
different homogeneous layers in series, for variable boundary 
conditions, derived for digital computer ; analysis can incor- 
porate: temperature dependent physical properties, arbitrary 
number of homogeneous layers, and interface with conductive, 
convective, and radiative heat transfer; surface ablation in- 
corporated by defining surplus temperature procedure; per- 
tinence to hypersonic flight. 


Unsteady Stagnation-Point Heat Transfer, E.M.SPARROW. 
NASA—Tech Note n D-77 Oct 1959 26 p. To determine time 
history of heat transfer transient associated with arbitrary 
time variation of surface temperature, analysis is made of 
unsteady, forced convection heat transfer at stagnation point 
whose surface temperature varies arbitrarily with time; com- 
parison of results obtained with those computed under assump- 
tion of quasi-steady conditions; numerical results for Prandtl 
number of 0.7. 


Use of Theoretical Flow Model to er ale tie ae eal 
Cooling or Heating Adiabatic Wall by Tangential injection 
of Gases of Different Fluid Properties, J.E.HATCH, S.S. 
PAPELL. NASA—Tech Noté n D-130 Nov 1959 43 p. Equation 
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derived predicts temperature of film cooled wall within 5% 
for range of cooling effectiveness from 0.2 to 1.0; equation 
is easily solved for required coolant flow rate by simple itera- 
tion process involving continuity; both helium and air were 
used; since their properties differ widely, it is inferred that 
correlation would hold for any gas in absence of chemical 
reactions. 


Variation in Heat Transfer During Transient Heating of 
Hemisphere at Mach Number of 2, R.D.ENGLISH, H.S.CAR- 
TER. NASA—Tech Note n D-399 June 1960 26 p. Tests made 
at various stagnation temperatures to determine variation of 
Stanton number with ratio of wall to total temperature; for 
laminar flow on 5-in. diam hemisphere, Stanton number re- 
mained essentially constant as ratio of wall temperature to 
total temperature increased. 


Visual Technique for Determining Qualitative Aerodynamic 
Heating Rates on Complex Configurations, P.C.STAINBACK. 
NASA—Tech Note n_ D-385 Oct 1960 25 p. Evaluation of 
technique for obtaining heat transfer data on hypersonic 
vehicles ; technique utilized temperature-sensitive paint which 
exhibited characteristic that pronounced color change occurred 
at known temperature; color change exhibited by paint was 
satisfactory for determining rapid, qualitative heat transfer 
rates on complex configurations. 

Hypersonic. See Aerodynamics—Supersonic. 


Internal Flow. See Aerodynamics—Cascades; Flow of Fluids— 
Diffusers; Flow of Fluids—Visualization. 


Lift. See Aerodynamics—Boundary Layer; Aerodynamics—Su- 
personic ; Aerodynamics—Wings and Airfoils. 


Magnetohydrodynamics. See also Magnetohydrodynamics. 


Boundary-Layer Stability Diagrams for Electrically Con- 
ducting Fluids in Presence of Magnetic Field, V.J.ROSSOW. 
NASA—Tech Report n R-37 1959 16 p. Supersedes NACA— 
Tech Note n 4282, indexed in Engineering Index 1959 p 18 

Compressibility Effects in Magnetoaerodynamic Flows Past 
Thin Bodies, J.E.McCUNE, E.L.RESLER, Jr. J Aero/Space 
Sciences v 27 n 7 July 1960 p 493-503. Effects of compressi- 
bility on steady motion of highly conducting fluid past thin 
cylindrical airfoil bodies in presence of magnetic field are 
studied; results obtained are analogous either to Ackeret 
theory or Prandtl-Glauert rule of conventional aerodynamics, 
depending on relative values of flow speed and appropriate 
speed of propagation of magnetoacoustic disturbances. 

Compressible Flat-Plate Boundary-Layer Flow with Applied 
Magnetic Field, W.B.BUSH. J Aero/Space Sciences v 27 n 1 
Jan 1960 p 49-58. Laminar boundary layer equations are 
formulated and solved for flat plate in high-speed compressible 
air flow where equilibrium dissociation and ionization are 
assumed; skin friction and heat/transfer characteristics are 
determined for free stream velocities of up to 17,500 m/sec, 
and magnetic fields of up to about 1 weber/(m). 


Electrogasdynamice Motion of Charged Body in Plasma, 
L.KRAUS, H.YOSHIHARA,. J Aero/Space Sciences v 27 n 3 
Mar 1960 p 229-33. Motion of body considered through plasma 
in which electrostatic phenomena are significant, as in ion- 
osphere, interplanetary space, jet exhausts, hypersonic shock 
layers, etc; basis for treating plasma as fluid to which hydro- 
dynamic considerations may be applied; basic equations and 
theory considered by treating very simple case of supersonic 
flow of plasma past 2-dimensional slender dielectric body. 


Experimental Study of Ionization of Low-Density Gas Flows 
By Induced Discharges, R.L.BARGER, J.D.BROOKS, W.D. 
BEASLEY. NASA—Tech Note n D-431 Sept 1960 21 p. Study 
was made to obtain information needed for experiments in 
magnetohydrodynamics; 40-Me oscillator was used to produce 
and maintain induced discharges in argon and mercury-vapor 
flows; methods for preventing blowout of discharge were 
determined, and power measurements made with in-line watt- 
meter; results. 


Magnetogasdynamics and its Possible Aeronautical Applica- 
tions, J.A.SSHERCLIFF. Roy Aeronautical Soc—J v 63 n 585 
Sept 1959 p 518-21 (discussion) 528-30. Ionization and hyper- 
sonics and nature of magnetogasdynamies ; most obvious appli- 
cation of magnetogasdynamics to hypersonic flight is its use 
to modify forces on, or heat transfer to, vehicle; simple case 
where drag is augmented without commensurate increase in 
surface heating is considered. 


Magnetohydrodynamic Effects on Exothermal Waves, R.A. 
GROSS, W.CHINITZ, T.J.RIVLIN. J Aero/Space Sciences 
vy 27 n 4 Apr 1960 p 283-90. One-dimensional steady flow with 
heat addition in presence of plane magnetic field transverse 
to direction of motion is studied; basic equations are derived 
and solved numerically for ideal conditions which correspond 
to gaseous detonations and thermonuclear shocks; properties 
of high temperature gas mixtures are presented including 
electrical conductivity of air shocks and fuel air detonations ; 
experimental implications of analysis and numerical results. 


Magnetohydrodynamie Effects on Formation of Couette Flow, 
L.N.TAO. J Aero/Space Sciences v 27 n 5 May 1960 p 334-8. 
Generalization of problem covering case of formation of Cou- 
ette flow of electrically conducting viscous fluid in presence 
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of magnetic field; basic equations of electromagnetic field 
and hydrodynamic flow are reduced to problem of unsteady 
Couette flow; problem of formation of Couette flow with 
vanishing electric field intensity is solved; solution is reducible 
to that of steady case as time approaches infinity, and of 
nonmagnetic field as magnetic strength becomes zero; numer- 
ical results. 

On Motion of Thin Airfoils in Fluids of Finite Electrical 
Conductivity, J.E.McCUNE. J Fluid Mechanics v 7 pt 3 Mar 
1960 p 449-68. Techniques applicable to linearized, incompres- 
sible magneto-aerodynamic problems involving combination 
of Alfyven propagation and current diffusion are presented ; 
results are given for some flow problems involving thin air- 
foils; value of Rm = 5 is found to be good approximation to 
infinity in this study. 

Surface Disturbances in Magnetohydrodynamics, S.I.SYRO- 
VATSKIY. NASA—Tech Translation F-23 May 1960 45 p. 
Study and explanation of characteristics of disturbances, con- 
sideration of unusual “transient” disturbances and problem 
of stability of tangential disturbances; it affords possible 
explanation of stable and sharply defined streams in form of 
jets, bands, ete, observed in atmosphere of sun and difficult 
to explain in terms of ordinary hydrodynamics. Translation 
of thesis submitted to P.N.Lebedey Inst Physics of Acad 
Sciences, USSR, Nov 27 1954. 

Pressure Distribution. See Aerodynamics—Boundary Layer; 
Aerodynamics—Supersonic; Aerodynamics—Wings and Air- 
foils. 

Stability. See also Aerodynamics—Wings and Airfoils; Aireraft 
—Stresses; Aircraft—Testing; Aircraft—-VTOL-STOL; Heli- 
copters—Stability ; Rockets and Missiles—Stability; Satellites 
—Re-entry. 


Aerodynamic Characteristics of Large-Scale Unswept Wing- 
Body-Tail Configuration with Blowing Applied over Flap and 
Wing Leading Edge, H.C.McLEMORE, J.B.PETERSON, Jr. 
NASA—Tech Note n D-407 Sept 1960 213 p. Tests conducted 
to determine effects of blowing boundary-layer control for 
range of angles of attack from —4 to 23° for R of 5.2x10¢ 
corresponding to Mach number of 0.08; longitudinal stability 
and control characteristics obtained for three tail heights, and 
lateral-control characteristics for two aileron and_ several 
spoiler configurations. 


Aerodynamic Performance and Statice Stability at Mach 
Number 3.3 of Aircraft Configuration Employing Three Trian- 
gular Wing Panels and Body of Equal Length, C.S.JAMES. 
NASA—Tech Note n D-330 Aug 1960 34 p. Configuration, 
conceived to achieve favorable aerodynamic stability charac- 
teristics, high lift-drag ratio, and low heating rates at high 
supersonic speeds, was modified to increase further lift-drag 
ratio; estimated performance was in reasonable agreement 
with experiment; static stability characteristics were favorable 
within test range. 

Analysis of Dynamic Lateral Stability of Delta-Wing Air- 
plane with Frequency-Dependent Stability Derivatives, A.E. 
BROWN, A.A.SCHY. NASA—Tech Note n D-113 Nov 1959 
44 p. Time histories of rolling velocity and angle of sideslip are 
obtained by application of Fourier transform to solve lateral 
equations of motion; time histories, calculated by using con- 
stant values for stability derivatives, are presented for com- 
parison; results show that frequency effects of latter can 
cause considerable changes in predicted airplane motions. 


Analysis of Incremental Horizontal-Tail Loads Measured on 
Swept-Wing Bomber Airplane in Sideslip Maneuvers, W.A. 
McGOWAN. NASA—Tech Note n D-100 Oct 1959 34 p. Loads 
were measured at altitudes to 35,000 ft and Mach numbers 
to 0.82; data from rudder step, aileron-roll, and steady side- 
slip maneuvers were reduced to give derivatives of horizontal 
tail normal force and rolling moment coefficients with respect 
to sideslip angle and rate of change of wing fuselage com- 
bination pitching moment coefficient with sideslip angle. 


Axial-Force Reduction by Interference Between Jet and 
Neighboring Afterbody, W.C.PITTS, L.E.WIGGINS. NASA— 
Tech Note n D-332 Sept 1960 95 p. Study made to explore 
use of interference pressures to reduce afterbody drag of 
missile or airplane and effect of important variables such 
as jet-exit pressure ratio, nacelle position relative to after- 
body, afterbody shape, and angle of attack; results show 
trends in axial-force variation with above variables near 
conditions for maximum jet-afterbody interference. 


Effect of Reynolds Number on Lateral-Stability Derivatives 
at Low Speed of Sweptback- and Delta-Wing—Fuselage Com- 
binations Oscillating in Yaw, C.P.LLEWELLYN, W.D.WOL- 
HART, NASA—Tech Note n D-398 Aug 1960 45 p. Results 
obtained from models oscillating in yaw over angle of attack 
range from 0 to 82° for delta wing and from 0 to 28° for 
swept-back-wing; tests were run for amplitudes of oscillation 
ar oC ha 10° and reduced-frequency parameters from 0,028 
to 0.113. 


Effects of Sweep Angle on Boundary-Layer Stability Char- 
acteristics of Untapered Wing at Low Speeds, F.W.BOLTZ, 
G.C.KENYON, C.0.ALLEN. NASA—Tech Note n D-338 Oct 


AERODYNAMICS—Continued 
1960 77 p. Pressure-distribution and transition measurements 
were made at sweep angles from 0 to 50° and at angles of 
attack from —3 to 3°; flow-visualization studies on surface 
and total-pressure surveys in boundary layer were also in- 
eluded for angles of attack from —12 to 0°. 

Experimental Determination of Effects of Frequency and 
Amplitude of Oscillation on Roll-Stability Derivatives for 60 
Delta-Wing Airplane Model, L.R.FISHER. NASA—Tech Note 
D-232 Mar 1960 49 p. Rolling and yawing moments due to 
both rolling velocity and acceleration were found to be highly 
dependent on frequency at angles of attack higher than 16°; 
oscillatory derivatives were much different at these high angles 
from same measured by steady state rolling flow tests. 


Exploratory Investigation in Ballistic Range of Stability 
Derivatives of Simple Airplane Configuration at Low Super- 
sonic Speeds, C.E.DeROSE, A.G.BOISSEVAIN. NASA—Tech 
Note n D-139 Dee 1959 25 p. Primary static and dynamic stabil- 
ity derivatives obtained from flights with negligible rolling 
velocity effects compared fairly well with existing theory ; 
analog computer analysis of data from flights having significant 
rolling velocity effects proved unsuccessful. 

Flight Investigation of Pilot’s Ability to Control Airplane 
Having Positive and Negative Static Longitudinal Stability 
Coupled with Various Effective Lift-Curve Slopes, R.F.BRIS- 
SENDEN, W.L.ALFORD, D.L.MALLICK. NASA—Tech Note 
n D-211 Feb 1960 20 p. Results of study, based on flight data 
and pilot opinions, indicated that neutral or very slightly 
unstable static stability was tolerable in presence of some 
lift capability, human-pilot tolerance in presence of longi- 
tudinal instability, however, limited unstable divergence time. 


Inertial Effects of Springs in Resonance and Free Oscilla- 
tion Experiments to Determine Damping, M.D.FROST. Aus- 
tralia. Aeronautical Research Committee—Report n ACA-61 
Aug 1959 24 p. Expression derived for damping coefficient and 
criteria for reduction of each to simple form; for resonance 
method simplified expression consists of light spring theory 
result together with multiplying factor; in free oscillation 
analysis infinite range of frequencies occurs, but fundamental 
frequency predominates and damping coefficient is determined 
from it; application to results of wind-tunnel determination 
of stability derivative. 

Investigation of Low-Subsonie Flight Characteristics of 
Model of All-Wing Hypersonic Boost-Glide Configuration Hav- 
ing Very High Sweep, R.E.SHANKS. NASA—Tech Note D-369 
June 1960 21 p. Study was made to obtain information on 
longitudinal and lateral stability and control characteristics ; 
longitudinal stability and control characteristics were consid- 
ered satisfactory when model had positive static longitudinal 
stability; lateral stability and control characteristics were 
considered to be poor. 


Investigation of Stability of Very Flat Spins and Analysis 
of Effects of Applying Various Moments Utilizing Three Mo- 
ment Equations of Motion, W.J.KLINAR, W.D.GRANTHAM. 
NASA—Memo n 5-25-59L June 1959 50 p. Analytical investi- 
gation is undertaken to determine how flat spin condition, 
on contemporary fighter design would be influenced by stabil- 
ity characteristics; problem is analyzed by utilizing only 
linearized pitch, roll, and yaw equations of motion; effects of 
applying various moments in flat spin are examined. 


Jet Effects on Longitudinal Trim of Airplane Configuration 
Measured at Mach Numbers Between 1.2 and 1.8, R.F.PECK. 
NASA—Tech Note n D-177 Dec 1959 17 p. Rocket powered 
delta wing aircraft tested had small horizontal tail mounted 
behind and above exit of rocket nozzle; results indicated that 
model encountered large jet induced effects on longitudinal 
trim believed to result from fact that horizontal tail either 
intersected or was very close behind shock wave in external 
flow originating near intersection of external flow and jet 
boundary. 


Linear Perturbation Method for Stability and Flutter Calcu- 
lations on Hypersonic Bodies, MLHOLT. J Aero/Space Sciences 
v 26 n- 12 Dec 1959 p 787-93. Equations in three space vari- 
ables and time of steady supersonic potential flow past bodies 
of revolution are derived and referred to characteristic coor- 
dinate system; numerical process of solution; technique is 
applied to caleulate stability derivatives on open-ended con- 
verging conical duct; analysis shows that calculation of 
dynamic stability derivatives can be achieved by extension of 
program for finding static derivatives. 


Longitudinal Aerodynamic Characteristics of High-Subsonic- 
Speed Transport Airplane Model with Cambered 40° Sweptback 
Wing of Aspect Ratio 8 at Mach Numbers to 0.96, A.R. 
HEATH, Jr. NASA—Tech Note n D-218 Feb 1960 88 p. Modifi- 
cations to model such as changes in fuselage shape, leading 
edge extensions on wing, special wing bodies, and lower 
surface ridges on wing were investigated to determine effects 
on longitudinal stability and maximum lift-drag ratio; Mach 
number range from 0.40 to 0.96 was covered, 


Longitudinal Aerodynamic Characteristics of Sweptb k 
Wing-Body Combination With and Without End Pintie at 
Mach Numbers from 0.40 to 0.983, W.P.HENDERSON. NASA 

Tech Note n D-389 May 1960 22 p. Study made to determine 
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effect of end plates on wing body combination with and 
without drooped chord extensions; results indicate that addi- 
tion of plates to either wing slightly increased lift in low 
angle of attack, but slightly decreased lift at moderate and 
high angles. 


Low-Speed Aerodynamic Characteristics of Model of Hyper- 
sonic Research Airplane at Angles of Attack up to 90° for 
Range of Reynolds Numbers, J.S.BOWMAN, Jr W.D.GRAN- 
THAM. NASA—Tech n D-403 Sept 1960 61 p. Model was 
tested with various horizontal-tail settings, horizontal tail off, 
lower rudder off, fuselage alone, and various size strakes and 
slats on nose; tabulation of data obtained; appreciable effects 
on _side force, yawing moment, and pitching moment are 
indicated by changes in R for angles of attack of 40 to 90°. 


Low-Speed Investigation of Static Longitudinal and Lateral 
Stability Characteristics of Airplane Configuration with Highly 
Tapered Wing and with Several Body and Tail Arrangements, 
P.G.FOURNIER. NASA—Tech Note n D-217 Jan 1960 46 p. 
Data show that for 3-body model all tail-on configurations 
were directionally stable throughout angle-of-attack range 
end were greatly improved over conventional model configura- 
ion. 


Low-Subsonic Measurements of Static and Oscillatory Lateral 
Stability Derivatives of Sweptback-Wing Airplane Configura- 
tion at Angles of Attack from —10° to 90°, D.E.HEWES. 
NASA—Memo n 5-20-59L June 1959 36 p. Results of dynamic 
force tests show that configuration was directionally unstable 
for all angles of attack above about 15° but maintained posi- 
tive effective dihedral, control effectiveness, and damping in 
roll and yaw over most of angle-of-attack range; applicability 
to vertical takeoff and landing aircraft in hovering and 
transition flight. 


On Longitudinal Stability of Aircraft Under Repeated Dis- 
turbances, T.HACKER. Revue de Mécanique Appliquée v 4 n 2 
1959 p 229-36. Classical theory of stability takes into account 
only isolated disturbances; practical flying requires study of 
repeated disturbances acting during disturbed motion; mathe- 
matical formulation of this problem is established; analysis 
of expression obtained shows that good damping in case of 
vertical gusts acting as repeated disturbance is not satisfied 
by high absolute value of static stability coefficient. 


Predicted Static Aeroelastic Effects on Wings with Super- 
sonic Leading Edges and Streamwise Tips, S.C.BROWN. 
NASA—Memo n 4-18-59A Apr 1959 38 p. Method for calculat- 
ing aerodynamic influence coefficients by means of linearized 
supersonic wing theory; example calculations of influence of 
flexibility on effectiveness of several lateral control devices 
and stability derivatives for low aspect ratio configuration. 


Stability-Derivative Determination From Flight Data, C.H. 
WOLOWICZ, E.C.HOLLEMAN. AGARD—Report n 224 Oct 
1958 (received June 1960) 45 p. Discussion of factors such 
as test techniques, determination of mass characteristics, in- 
strumentation, and methods of stability and control derivatives 
from flight data; present instrumentation and methods of 
analysis are found adequate. 


Stability of Short-Period Motion of Airframe Having Non- 
Linear Normal Force and Pitching Moment Curves, P.A.T. 
CHRISTOPHER. Aeronautical Quarterly v 11 pt 3 Aug 1960 
p 255-68. Analysis of stability of second-order non-linear 
systems by Poincare’s method of singular points in phase 
plane; results are compared with those obtained by application 
of quasi-linear stability theory. 


Summary and Analysis of Horizontal-Tail Contribution to 
Longitudinal Stability of Swept-Wing Airplanes at Low 
Speeds, R.H.NEELY, R.F.GRINER. NASA—Tech Report n 
R-49 1959 87 p. Air flow characteristics behind wings and 
wing-body combinations are related to downwash at specific 
tail locations for unseparated and separated flow conditions ; 
effects of various parameters and contro] devices on air flow 
characteristics and tail contribution; more favorable tail 
arrangements are emphasized and their application to specific 
configurations illustrated. 


Theoretical Analysis of Longitudinal Behavior of Auto- 
matically Controlled Supersonic Interceptor During Attack 
Phase, O.B.GATES, Jr, C.H.WOODLING. NASA—Tech Report 
n R-19 1959 22 p. Control of flight path is obtained by use 
of pitch rate command system; factors considered included 
selection of system gains, effects of nonlinear drag, lift, and 
pitching moment, effects of initial tracking errors, discussion 
of normal acceleration limiter, limitations of control surface 
rate and deflection, and effects of neglecting forward velocity 
changes of interceptor during attack phase. 


Theoretical Calculations of Pressures, Forces, and Moments 
Due to Various Lateral Motions Acting on Tapered Sweptback 
Vertical Tails With Supersonic Leading and Trailing Edges, 
K.MARGOLIS, M.H.ELLIOTT. NASA—Tech Note n D-383 
Aug 1960 126 p. Expressions based on linearized thin-airfoil 
theory for supersonic speeds are derived for span loading, 
forces, and moments; motions treated are constant sideslip, 
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steady rolling and yawing, and constant lateral acceleration ; 
charts presented enable estimation of stability derivatives for 
given values of Mach number and tail-geometry parameters. 


Vertical-Tail Loads Measured in Flight on Four Airplane 
Configurations at Transonic and Supersonic Speeds, R.D.REED, 
NASA—Tech Note n D-215 Feb 1960 31 p. Effects of sideslip 
angle, rudder deflection, and Mach number are presented for 
trim flight at altitudes from 40,000 to 70,000 ft and at Mach 
numbers from 0.70 to 2.08; comparisons made with simple 
theoretical methods of estimating loads; total directional 
stability for each aircraft as calculated by use of vertical tail 
loads is shown. 


Wind-Tunnel Investigation of Aerodynamic Characteristics 
of Model Representative of Supersonic Fighter-Class Airplane 
with External-Flow Jet-Augmented Flap in Low-Speed Flight, 
W.A.NEWSOM, Jr. NASA—Tech Note n D-50 Sept 1959 84 p. 
Investigation was made for three different wing positions and 
two horizontal tail positions for each wing position and in- 
cluded measurements of both longitudinal and lateral stability 
characteristics. 


Stall. 


Supersonic. See also Aerodynamics—Boundary Layer; Aerody- 
namics—Heating Effects; Aerodynamics—Magnetohydrodynam- 
ics; Aerodynamics—Stability ; Aerodynamics—Wings and Air- 
foils ; Aeronautical Research—Supersonic Test Tracks; Aircraft 
—Propellers; Aircraft—Supersonic Speeds; Aircraft, Research ; 
Flow of Fluids—Supersonic; Shock Waves; Wind Tunnels— 
Supersonic. 


See Aerodynamics—Wings and Airfoils. 


Analytic Study of Induced Pressure on Long Bodies of 
Revolution with Varying Nose Bluntness at Hypersonic Speeds, 
V.Van HISE. NASA—Tech Report n R-78 1960 37 p. Pressure 
distributions and shock shapes for cylindrical afterbodies were 
calculated by using method of characteristics for air and 
helium and Mach number range from 5 to 40; flow parameters 
obtained from blast wave theory give good correlations of 
blunt nose induced pressures and shock shapes; concept of 
hypersonic similitude enables good correlation of results with 
ee to body shape, Mach number, and ratio of specific 

eats. 


Approximate Analytical Solutions for Hypersonic Flow Over 
Slender Power Law Bodies, H.MIRELS. NASA—Tech Report 
n R-15 1959 24 p. Both zero-order and first-order solution 
presented for 2-dimensional and axisymmetric hypersonic flow 
where M is free stream Mach number and delta is charac- 
teristic slope; solutions are compared with exact numerical 
integrations of equations of motion, and appear to be accurate 
particularly when shock is relatively close to body. 


Approximate Method for Calculating Surface Pressures on 
Curved Profile Blunt Plates in Hypersonic Flow, M.O.CREA- 
GER. NASA—Tech Note n D-71 Sept 1959 27 p. Method 
utilizes combination of viscous and inviscid hypersonic param- 
eters; predicted surface pressures are compared to surface 
pressures measured over range of Mach numbers from 4 to 
13.3 for elliptic and circular leading edges, obtained in air and 
helium; results indicate that scheme developed may be used 
to estimate complete pressure distribution over blunt plates, 
including regions close to stagnation point. 


Approximate Solution of Direct Supersonic Blunt-Body Prob- 
lem for Arbitrary Axisymmetric Shapes, S.C.TRAUGOTT. 
J Aero/Space Sciences v 27 n 5 May 1960 p 361-70. Integral 
method of O.M.BELOTSERKOVSKII is carried out to first 
approximation for several bodies in supersonic hypersonic 
flight; results obtained by numerical integration are compared 
to experimental results with good agreement; method can be 
applied to pointed bodies with attached shock; correlations 
shown permit rapid estimate of stagnation point velocity 
gradient for any blunt body from shock stand-off distance. 


Blunt Plate in Hypersonic Flow, D.L.BARADELL, M.H. 
BERTRAM. NASA—Tech Note n D-408 Oct 1960 49 p. Sonic- 
wedge characteristics method is used to investigate shock 
shapes and surface pressure distributions on blunt two- 
dimensional shapes; effects of free stream conical flow gradient 
on pressure distribution on blunt slab are investigated and 
procedures for reducing pressure data obtained in conical 
flows with small gradients presented. 


Calculated Effects of Body Shape on Bow-Shock Overpres- 
sures in Far Field of Bodies in Supersonic Flow, D.L.LAN- 
SING. NASA—Tech Report n R-76 1960 87 p. Theory for 
flow about bodies in uniform flight in homogeneous medium 
is reviewed and integral expressing effect of body shape upon 
flow parameters reduced to form which may be readily eval- 
uated for arbitrary body shapes and used to study effect of 
nose angle, fineness ratio, and location of maximum body 
section upon far-field pressure jump across bow shock of 
slender bodies; curves showing variation of shock strength 
with each parameter. 


Effect of Slight Blunting of Leading Edge of Immersed 
Body on Flow Around it at Hypersonic Speeds, G.G.CHERNYI, 
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NASA—Tech Translation n F-35 June 1960 19 p. Piston and 
blast wave theory is used to study flow about blunt leading 
edge slab, blunt nosed cylindrical rod, thin wedge with blunt 
leading edge, and thin blunt nosed cone; expressions obtained 
for predicting surface pressure distribution, shape of bow 
shock, and drag of bodies; results are compared with experi- 
mental results. (Translation from Izvestiia, Otdelenie Tekh- 
nicheskikh Nauk n 4 Apr 1958 p 54-66). 


Effects of Chemical Dissociation and Molecular Vibrations 
on Steady One-Dimensional Flow, S.P.HEIMS. NASA—Tech 
Note D-87 Aug 1959 66 p. Equations for thermodynamics and 
1-dimensional flow of dissociating and vibrating gas in equi- 
librium can all be expressed in algebraic form when electronic 
excitations are neglected, but without resorting to M.J.LIGHT- 
HILL’s ideal gas; cases considered include both frozen and 
equilibrium flows and flows where either dissociation or vibra- 
tion is frozen while other is in equilibrium. 


Estimation of Nonequilibrium Reaction Flight Regimes for 
Blunt Bodies at Hypersonic Speeds, T.C.-ADAMSON, Jr ARS 
J v 30 n 4 Apr 1960 p 358-60. In analysis flow field is divided 
into two separate regions; one is stagnation point flow between 
detached shock and body, other is laminar boundary layer flow 
along body surface; each has characteristic residence time 
to be compared with characteristic chemical reaction time; 
values obtained illustrate method of calculation which should 
become of more quantitative value when more accurate chem- 
ical parameters are available. 


Experimental Pressure Distributions Over Blunt Two- and 
Three-Dimensional Bodies Having Similar Cross Sections at 
Mach Number of 4.95, J.D.JULIUS. NASA—Tech Note n 
D-157 Sept 1959 13 p. Measurements were made at per ft 
ranging from 15x10° to 75x10° for bodies with flat, hemispher- 
ical, and oval leading edges; results were compared with 
modified Newtonian theory with and without considerations 
of centrifugal forces present in flow field. 


Experiments on Departure from Chemical Equilibrium in 
Supersonic Flow, P.P.WEGENER. ARS J v 30 n 4 Apr 1960 
p 3822-9, Stationary supersonic nozzle flow of reacting gas 
mixture in thermodynamic equilibrium or in states between 
equilibrium and frozen flow, is investigated; it was possible 
to check various criteria to predict departures from equilib- 
rium ; method proposed by K.N.C.BRAY for M.J.LIGHTHILL’s 
ideal dissociating gas is extended to real gas system; results 
showed agreement with experiments; applicability to flow in 
rocket nozzle, hypersonic wind tunnels, etc. 


Extension of Evvard’s Method to Oscillatory Supersonic 
Flow, H. FERGUSON, K.G.GUDERLEY. Zeit fuer Flugwis- 
senchaften vy 8 n 3 Mar 1960 p 76-86. Computation of pressure 
distribution on thin wing oscillating in supersonic flow leads 
to Volterra integral equation of first kind with singular 
kernel; exact solutions in form of integral exist for steady 
supersonic flow with angle of attack, and for oscillatory flows 
with only supersonic leading edges; hypothesis made trans- 
forms original equation into Volterra integral equation of 
second kind with fairly simple kernel. (In English). 


Extension of Linearized Characteristic Method for Calculat- 
ing Supersonic Flow Around Elliptic Cones, ALMARTELLUCCI. 
J Aerospace Sciences v 27 n 9 Sept 1960 p 667-74. Method 
as applied by Ferri to flow about elliptic cones can be used 
to determine surface pressure distribution, even when only 
linear terms are kept in boundary conditions, provided area 
rule requirement is satisfied; distribution obtained by modified 
method is in reasonable agreement with experiment over 
range of Mach numbers and semidiameter ratios considered. 


Flow in Base Region of Axisymmetric and Two-Dimensional 
Configurations, M.A.BEHEIM. NASA—Tech Report n R-77 
1960 57 p. Investigation of pressure distribution on surface of 
circular cylinder or truncated cone located within base region 
of another circular cylinder at Mach number 2; similar 
analysis was made for rear-ward-facing 2-dimensional steps, 
and results compared with earlier investigations; effects of 
base bleed were also studied with axisymmetric configurations. 


Forces on Wing-Fuselage Combinations in Supersonic Flow, 
J.H.CLARKE, J Fluid Mechanics y 8 pt 2 June 1960 p 210-26. 
Reverse-flow relations provide convenient expressions for aero- 
dynamic forees which act on general wing-fuselage combina- 
tion; drag, lift, spanwise and chordwise lift distributions, and 
wing moments are treated; available methods and results are 
considered which apply to wing-fuselage interference problem; 
reverse-flow relations are then employed to effect desirable 
changes in defining force expressions by introducing wings 
or fuselages in reverse flow. 


Handbook of Supersonic Aerodynamics—Mechanics of Rare- 
fied Gases, S.ASSCHAAF, L.TALBOT. US Bur Ordnance 
(Navy Dept)—NAVORD Report n 1488 v 5 see 16 Feb 1959 
84 p, $1.25, Quantitative information of interest to designer 
working with problems of flight at very high altitudes is 
presented for case of gas in which rarefaction effects are 
just becoming evident (slipflow) and completely rarefied gas 
(free molecular flow); for these cases, lift, drag, and heat 
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transfer data for typical bodies are calculated and _experi- 
mental results given; various flow regimes of rarefied gas 
dynamics are defined. 

Handbook of Supersonic Aerodynamics—See 18 Shock Tubes, 
LI.GLASS, J.G.HALL. US Bur Ordnance (Navy Dept)— 
NAVORD Report 1488 v 6 Dec 1959, 604 p, $3.75. Account of 
shock tube theory and application, performance of idealized 
cold-driven constant-area shock tubes, including real-gas effects ; 
comparison with theory of experimentally observed flows in 
shock tubes and viscous and heat transfer effects ; applications 
of shock tube as aerodynamic facility, including hypersonic 
shock tunnel; shock-tube materials, design, and construction. 


Hypersonic Aerodynamics, P.D.ARTHUR. Ingenieur v 172 
n 35 Aug 26 1960 p L65-6. Constant coefficients; real gas 
effects ; aerodynamic heating; atmospheric entry. (In English). 


Hypersonic Flow About Ogives for Gases in Chemical and 
Thermodynamic Equilibrium, R.L.RIBE. Trend in Eng vy 11 
n 4 Oct 1959 p 5-12, 15. Supersonic flow of gas about bodies 
of revolution has important applications to analysis of flow 
about airplane fuselages and missiles; paper discusses irrota- 
tional, isentropic, adiabatic flow of argon-free air in chemical 
equilibrium about pointed-nose bodies of revolution at zero 
incidence; considers flows represented by initial conical com- 
pression wave followed by region of continuous expansion ; 
free-stream flow conditions assumed known. 


Hypersonic Viscous Flow Over Slender Cones, L.TALBOT, 
T. KOGA, P.M.SHERMAN. J Aero/Space Sciences v 26 n 11 
Nov 1959 p 728-30. Experiments are made at Low Density 
wind tunnel of Univ of California measuring self-induced 
pressures of 3° semivertex angle cones over Mach Number 
range of 3.7 to 5.7; method presented for calculating pres- 
sures takes into account interaction between boundary layer 
growth and inviscid flow field at outer edge of boundary layer ; 
pressures calculated by this method were only 10 to 20% 
higher than measured values. 26 refs. 


Investigation by Schlieren Technique of Methods of Fixing 
Fully Turbulent Flow on Models at Supersonic Speeds, M.W. 
JACKSON, K.R.CZARNECKI, NASA—Tech Note D-242 Apr 
1960 16 p. Fixing of transition on models in wind tunnel so 
that flow over model is turbulent is of utmost importance in 
study of lift-drag ratios of airplane and missile configurations 
in supersonic flow; it is, therefore, desirable to establish 
criterion for determining fixing of transition on models; 
purpose of experiments was to make preliminary investigation 
to shed additional light on problem. 


Investigation of Induced-Pressure Phenomena on Axially 
Symmetric, Flow-Alined, Cylindrical Models Equipped with 
Different Nose Shapes at Free-Stream Mach Numbers from 
15.6 to 21 in Helium, J.N.MUELLER, W.H.CLOSE, A.HEN- 
DERSON, JR. NASA—Tech Note D-373 May 1960 48 p. Study 
was made to determine effect of nose shape on induced pres- 
sures and to assess Reynolds number effect on induced pressures 
on blunt bodies; analysis of data and comparison with data 
obtained on similar configurations in different helium facilities, 


Investigation of Variation in Base Pressure Over Reynolds 
Number Range in Which Wake Transition Occurs for Two- 
Dimensional Bodies at Mach Numbers from 1.95 to 2.92, V.Van 
HISE. NASA—Tech Note n D-167 Nov 1959 44 p. Results of 
effects on 2-dimensional base pressure throughout range 
of wake transition and effects of model shape and fineness 
yatio; comparisons made with results of mixing theory of 
L.CROCCO and L.LEES, indexed in Engineering Index 1952 
p 7; wake disturbance tests and schlieren studies. 


Limitations of Sonic Area Rule, L.M.SHEPPARD. Aeronau- 
tical Quarterly v 11 pt 8 Aug 1960 p 248-54. Analysis of 
recent free flight tests suggests that transonic drag-rise of 
leading edge force is much greater than that predicted by 
theory ; tests on one basic wing-body combination, with differ- 
ent body cross-sectional shapes of same area, indicate these 
shapes have no influence on transonic wave drag of smooth 
slender bodies. 


Method of Solution With Tabulated Results for Attached 
Oblique Shock-Wave System for Surfaces at Various Angles 
of Attack, Sweep, and Dihedral in Equilibrium Real Gas 
Including Atmosphere, R.L.TRIMPI, R.A.JONES. NASA— 
Tech Report n R-63 1960 157 p. Work provides oblique shock 
solutions for sharp leading edge infinite wings, with and 
without sweep and/or dihedral, applicable to tunnel testing 
in helium or air and flight in any atmosphere; results for 
angle of attack 0-65°, sweep, 0.75°, dihedral, 0-30°, Mach 
eK 8-30, and “effective specific heat ratio’ parameter, 


Methods of Calculating Fundamental Solutions of Wave 
Equation, With Tables, W.A.MERSMAN. NASA—Tech Note 
n D-86 Oct 1959 129 p. Methods of computing two specific, 
fundamental solutions of wave equation applicable to certain 
problems in theory of wing-body interference in supersonic 
flow; one of functions has been tabulated previously ; tables 
of second function are presented. 


Non-Linear Boundary Value Problem in Hypersonic Gas 
Dynamics, D. NAYLOR. J Mathematics & Mechanics v 9 n 6 
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Sept 1960 p 665-80. Boundary value problem for nonlinear 
equation of hypersonic flow associated with determination of 
position of curved part of attached shock wave in plane flow 
is reduced to solution of integral equation of Volterra type; 
equation of hypersonic flow considered is that developed on 
basis of small disturbance theory due to M.D.Van DYKE, 
F.A.GOLDSWORTHY and others; in order to obtain reason- 
able boundary value problem, shock conditions have been 
simplified. 


Note on Assessment of Flow Disturbances at Blunt Body 
Traveling at Supersonic Speeds Owing to Flow Disturbances 
in Free Stream, M.V.MORKOVIN. ASME—Trans—J Applied 
Mechanics v 27 Ser En 2 June 1960 p 223-9. Nonuniformities 
in atmosphere ahead of missile or in air upstream of model 
in wind tunnel or shock tube constitute disturbing fields 
which interact with shock wave; detached shock is approxi- 
mated by purely normal shock; disturbances downstream of 
shock are expressed in terms of “free-stream” disturbances 
by considering sinusoidal fluctuations; significant disturbances 
experienced at body are coupled pressure-density-temperature- 
velocity disturbances, i.e., sound. Paper 60-APM-10. 


Numerical Comparison Between Exact and Approximate 
Theories of Hypersonic Inviscid Flow Past Slender Blunt 
Nosed Bodies, S. FELDMAN. ARS J v 30 n 5 May 1960 p 463-8. 
Numerical results of exact calculations of inviscid equilibrium 
flow about long hemisphere-cylinder in motion at hypersonic 
velocity ; comparison is made with blast wave and free layer 
theories; it is coneluded that second-order blast wave theory 
can be used for finding shock shape and body pressure distrib- 
ution ; however, procedure is empirical and cannot be justified 
on rational or theoretical grounds. 


O dvizhenii v atmosfere tonkogo zatuplennogo tela s bol’ 
shimi sverkhzvukovymi skorostyami, V.V.LUNEV. Akademiya 
Nauk SSSR Izvestiya, Otdelenie Tekhnicheskikh Nauk, Mekh- 
anika i Mashinostroenie n 4 July-Aug 1959 p 181-3; see also 
English translation in ARS J v 30 n 4 Apr 1960 p 414-16. 
Motion of slender blunted body in atmosphere with high 
supersonic speed; influence on distribution of pressure over 
thin blunted body of strong increase in entropy of gas behind 
nose shock wave arising from blunted leading edge. 


O malykh garmonicheskikh kolebaniyakh  tsilindricheskoi 
obolochki, vdol osi kotoroi techet so sverkhzvukovoi skorost’yu 
ideal’nyi gaz, B.I.RABINOVICH. Prikladnaya Matematika i 
Mekhanika v 23 n 5 Sept-Oct 1959 p 879-84; see also Eng- 
lish translation in Applied Mathematics & Mechanics v 23 
n 5 1959 p 1255-62. Small harmonic oscillations of cylindrical 
shell, along axis of which ideal gas flows with supersonic 
velocity ; study of dynamic interaction between gas and shell; 
gas compressibility is shown to lead to appearance of non- 
stationary forces whose role in general scheme depends upon 
Strouhal number. 


On Prediction of Mixed Subsonic/Supersonie Pressure Dis- 
tributions, C.S.SINNOTT. J Aerospace Sciences v 27 n 10 
Oct 1960 p 767-78. Empirical results of high-speed wind-tunnel 
investigation of transonic flows are analyzed; it is shown 


that theoretical solutions can be improved by introducing 
empirical shock relation. 
On Supersonic Flow Past Thick Airfoils, A.KOGAN. J 


Aero/Space Sciences v 27 n 7 July 1960 p 504-8, 516. Inviscid 
rotational supersonic flow behind shock wave attached to 
sharp leading edge of airfoil is studied by transformation of 
coordinates which introduces Crocco stream function psi as 
independent variable; using expansions in power series of psi, 
iterative process is developed for determination of pressure 
distribution along airfoil surface. 


Operational Method of Determining Initial Contour of and 
Pressure Field About Supersonic Jet, G.W.ENGLERT. NASA 
—Tech Note D-279 Apr 1960 87 p. Simple expressions for 
estimating initial contour of jet exhausting into supersonic 
stream and into quiescent surroundings are developed by 
using modified Laplace transform to solve linearized potential 
flow equation; results were compared with characteristic 
solutions and experimental data. 


Oscillatory Aerodynamic Coefficients for Unified Supersonic+ 
Hypersonic Strip Theory, W.P.RODDEN, J.D.REVELL. J 
Aero/Space Sciences v 27 n 6 June 1960 p 451-9. Derivation of 
these coefficients for wings with supersonic leading edges 
from second order, nonlinear, unsteady, supersonic flow theory 
of M.D.Van DYKE; theory is applicable throughout super- 
sonic-hypersonic regime at Mach numbers normal to leading 
edge and reduced frequencies for which expression for mini- 
mum normal Mach number is greater than 4; coefficients are 
modified for sweep; finite-span correction. 


Propagation of Weak Disturbances in Gas Subject to Relaxa- 
tion Effects, F.K.MOORE, W.E.GIBSON. J Aero/Space Sci- 
ences v 27 n 2 Feb 1960 p 117-27. Paper shows how problem 
may be approached by method, traditional in fluid mechanics 
of setting up single differential equation which can satisfac- 
torily represent variety of phenomena; solutions involving 
Aiscontinuous wave fronts; it is shown that complete wave 
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equation reduces to variant of telegraph equation; solutions 
for disturbance fields produced by wavy wall in subsonic and 
supersonic flow and simple wedge in supersonic flow. 


Recent Progress in Rarefied Gasdynamics, S.A.SCHAAF. 
ARS J v 30 n 5 May 1960 p 443-7. Summary of experimental 
investigations completed during past 3 yr in slip flow and 
transition regimes; kinetic theory developments and aero- 
Cee of near free molecule flow and free molecule flow. 

refs. 


Second-Order Slender-Body Theory—Axisymmetric Flow, 
M.D.VanDYKE. NASA—Tech Report n R-47 1959 26 p. Slender- 
body theory for subsonic and supersonic flow past bodies of 
revolution is extended and methods are developed for handling 
difficulties that arise at round ends; comparison with ex- 
periment and other theories for several simple shapes. 


Second-Order Theory for Unsteady Supersonic Flow Past 
Slender, Pointed Bodies of Revolution, J.D.REVELL. J Aero- 
space Sciences v 27 n 10 Oct 1960 p 730-40. Analysis extend- 
ing second-order, slender body theory of Lighthill to unsteady 
flow ; solution obtained by approximating nonlinear terms in 
second-order potential equation by their first-order values and 
solving resulting inhomogeneous partial differential equation ; 
results indicate appreciable reductions in unsteady lift and 
damping moment coefficients when applied to slender cones. 


Slender-Body Theory Based on Approximate Solution of 
Transoniec Flow Equation, J.W.SPREITER, A.Y.ALKSNE. 
NASA—tTech Report n R-2 1959 54 p. Approximate solutions 
of nonlinear equations of small disturbance theory of transonic 
flow are found for pressure distribution on pointed slender 
bodies of revolution for flows with free stream Mach number 
1, and flows either purely subsonic or purely supersonic; 
theory is developed for bodies of arbitrary shape, and results 
given for cone cylinders and for parabolic are bodies at zero 
angle of attack; comparison of results. 


Some Examples of Applications of Transonic and Supersonic 
Area Rules to Prediction of Wave Drag, R.L.NELSON, C.J. 
WELSH. NASA—Tech Note n D-446 Sept 1960 46 p. Experi- 
mental wave drags of bodies and wing-body combinations are 
compared with computed drags using 24-term Fourier series 
application of area rule and with results of equivalent body 
tests; results indicate that equivalent body technique provides 
good method for perdicting wave drag of certain wing-body 
combinations at and below 1 Mach; rapid method of comput- 
ing wing area distributions and area-distribution slopes. 


Study of Asymmetric Transonic Flow Past Sharp Leading 
Edge, H.A.STINE, C.B.WAGONER, A.L.LUGN, Jr. NASA— 
Tech Report n R-66 1960 108 p. Experimentally determined 
features of flow field about leading edge of 12° wedge with 
lower surface at angle of 13° with respect to stream and 
nearly choked flow in wind tunnel are compared with cal- 
culated features corresponding to unbounded flow past same 
body at Mach number of exactly unity. 27 refs. 


Supersonic Aerodynamic Characteristics of Low-Drag Air- 
eraft Configuration Having Arrow Wing of Aspect Ratio 1.86 
and Body of Fineness Ratio 20, W.GILLESPIE, Jr. NASA— 
Tech Note D-509 Oct 1960 59 p. Configuration was flight tested 
between Mach numbers of 1.2 and 1.9; results show that very 
slender body shapes can provide increased volumetric capacity 
with little or no increase in zero lift drag and that body 
fineness ratios of order 20 should be considered in design of 
long-range supersonic aircraft. 


Theoretical and Experimental Investigation of Second- 
Order Supersonic Wing-Body Interference, MLLANDAHL, G. 
DROUGGE, B.BEANE. J Aerospace Sciences v 27 n 9 Sept 
1960 p 694-702. Approximate second-order solutions are cal- 
culated, using two different theoretical models; analysis is 
restricted to such high Mach numbers that M-? is much less 
than 1, and approximate formula common to both models is 
then found for second-order interference term; wind tunnel 
tests determined that interference was predicted reasonably 
well. 


Transport and Thermodynamic Properties in Hypersonic 
Laminar Boundary Layer—2: Applications, S.M.SCALA, C.W. 
BAULKNIGHT. ARS J v 30 n 4 Apr 1960 p 329-36. Solution 
of boundary layer equations utilizing properties of high tem- 
perature dissociated air determined in Pt 1 of paper, indexed 
in Engineering Index 1959 p 21; new theoretical results are 
obtained for stagnation point heat transfer, and compared 
with earlier theoretical results, and available experimental 
data. 


Viscous Aerodynamic Characteristics in Hypersonic Rarefied 
Gas Flow, R.F.PROBSTEIN, N.H.KEMP. J Aero/Space Sci- 
ences v 27 n 3 Mar 1960 p 174-92, 218. Problem of calculating 
characteristics of blunt bodies at hypersonic speeds and high 
altitudes where appropriate mean free path becomes too large 
for use of boundary layer theory but not so large that free 
molecule concepts apply; results of order of magnitude analy- 
sis to define regimes of rarefied gas flow and limits of con- 
tinuum theory; results for detachment distance, surface shear, 
and heat transfer rate in stagnation region of highly cooled 
sphere. 27 refs. 
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Working Charts for Rapid Prediction of Force and Pressure 
Coefficients on Arbitrary Bodies of Revolution by Use of New- 
tonian Concepts, R.W.RAINEY. NASA—Tech Note n D-176 
Dec 1959 36 p. Method presented to simplify computations for 
arbitrary bodies of revolution at supersonic and hypersonic 
speeds, particularly for cases associated with detachment of 
shock waves; by use of these curves, aerodynamic characteris- 
tics of arbitrary body of revolution may be obtained without 
computation or radial integration of pressure distributions ; if 
pressure, or load, distribution is desired, however, necessary 
curves are included. 

Wings and Airfoils. See also Aerodynamics—Boundary Layer; 
Aerodynamics—Stability ; Aireraft—Design ; Aircraft—Stresses ; 
Aircraft—Takeoff; Aircraft—Vibrations; Aircraft—VTOL- 
STOL; Helicopters. 

Aerodynamic Damping at Mach Numbers of 1.3 and 1.6 of 
Control Surface on Two-Dimensional Wing by Free-Oscillation 
Method, W.J.TUOVILA, R.W.HESS. NASA—Tech Note n D-116 
Feb 1960 21 p. Test results are compared with results cal- 
culated by 2- and 3-dimensional oscillating air force theories ; 
at Mach number of 1.6, both theories are in fairly good agree- 
ment with experiments; at Mach number of 1.8, both theories 
predict negative (unstable) damping, whereas tests indicate 
that damping is slightly positive (stable). 

Analysis of Computed Flow Parameters for Set of Sudden 
Stalls in Low-Speed Two-Dimensional Flow, W.T.EVANS, 
K.W.MORT. NASA—Tech Note n D-85 Aug 1959 24 p. Analy- 
sis of flow changes associated with nose stall considers two 
hypothetical mechanisms termed bubble bursting and resepara- 
tion; for set of airfoil stalls attributed to latter mechanism 
correlation is demonstrated between high theoretical velocity 
peaks at stall and either steep initial adverse gradients or 
thin boundary layers in region of these gradients; its non- 
validity for bubble bursting stall is indicated. 

Basic Pressure Measurements at Mach Number of 1.43 on 
Thin 45° Sweptback Highly Tapered Wing with Systematic 
Spanwise Twist Variations, J.P.MUGLER, Jr., E.R.WOO- 
DALL. NASA—Tech Note D-528 Oct 1960 73 p. Pressure 
data on untwisted wing, and wings with linear, quadratic and 
cubic twist variations; tests were made to determine wing 
twist at transonic and supersonic speeds at Mach number of 
1.43 and covered angle of attack range from —4 to 20°; data 
presented without analysis. 


Brief Experiments on Flapped Aerofoil having Cusped Cavity 
and Blowing Jet at Cusp, A.D.WOOD. Can Aeronautical J v 6 
n 8 Oct 1960 p 309-14. It is shown that it is possible to pro- 
duce flow regime wherein cavity is occupied by stable trapped 
vortex; results indicate combination of blowing jet and 
trapped vortex enable external flow to overcome adverse pres- 
sure gradients. 

Caleulation of Aerodynamic Loading and Twist Characteris- 
tics of Flexible Wing at Mach Numbers Approaching 1.0 and 
Comparison With Experiment, J.P.MUGLER, Jr. NASA—Tech 
Report n R-58 1960 30 p. Iteration method is presented by 
which these characteristics of wing with known elastic prop- 
erties may be calculated. 


Caractéristiques aérodynamiques des ailerons ayant un 
mouvement oscillatoire harmonique en régime supersonique, 
E.CARAFOIL, S.SSANDULESCU. Revue de Mécanique Appli- 
quée v 4 n 2 1959 p 201-27. Aerodynamic characteristics of 
ailerons having harmonic oscillatory motion under supersonic 
conditions ; expression of oscillation under subsonic and super- 
sonic conditions; application to polygonal, triangular, and 
trapezoidal ailerons; table of constants. 


Effect of Fixed Forward Fins, G.S.-CAMPBELL. Aircraft Eng 
v 32 n 379 Sept 1960 p 271-4. Estimate is made of effect of 
small forward fin on lift and center of pressure of slender 
wing-body combinations; numerical results are calculated from 
design charts; theoretical estimates are in general agreement 
with experimental results at Mach numbers 1.65 and 2.41. 


Effect of Reynolds Number on Force and Pressure Distribu- 
tion Characteristics of Two-Dimensional Lifting Circular 
Cylinder, V.E.LOCKWOOD, L.W.McKINNEY. NASA—Tech 
Note n D-455 Sept 1960 27 p. Data were obtained on cylinder 
having small flaps attached to bottom surface for generation 
of lift; tests with flaps at 50% streamwise station covered 
Mach from 0.011 to 0.32 and R from 135,000 to 1,580,000; 
data may be useful in applications to airplanes as fuselage fore- 
body strakes. 


Effect on Drag of Wing-Body Combination of Moment-of- 
Area-Rule Modifications with Pods Ducted to Simulate Engine 
Nacelles, R.R.DICKEY, L.L.LEVY, Jr. NASA—Tech Note 
D-308 Feb 1960 15 p. Results of study show that moment-of- 
area-rule modifications using inboard pods ducted to simulate 
engine nacelles with internal compression type inlets were at 
least as effective as modifications using unducted pods for 
reducing wave drag of wing-body combination. 


Effects of Fixing Boundary-Layer Transition for Swept- and 
Triangular-Wing and Body Combination at Mach Numbers 
From 0.60 to 1.40, L.S.STIVERS, Jr. NASA—Tech Note n 
D-312 June 1960 28 p. Wings had aspect ratio of 2.99 and 3% 
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thick biconvex sections; lift, pitching moment, and drag data 
were obtained for angles of attack from —2 to about 15°; ef- 
fects of fixing transition were generally insignificant, although 
small reductions in variations of pitching moment curve slope 
with Mach number were observed at zero lift for higher sub- 
sonic Mach numbers. 


Effects of Inverse-Taper Leading-Edge Flap on Aerodynamic 
Loading Characteristics of 45° Sweptback Wing at Mach Num- 
bers to 0.90, F.A.DEMELE. NASA—Tech Note n D-138 Dee 
1959 108 p. Investigation to determine wing surface pressures 
and aerodynamic loading associated with deflection of flap; 
data are presented for flap angles to 16° at Mach of 0.60 to 
0.90 with R of 3.2 million and at Mach of 0.25 with R of 
15.0 million. 


Effects of Lower Surface Jet on Lift-Drag Ratio of 45° 
Sweptback Wing at Mach Number of 2.01, E.J.LANDRUM. 
NASA—Tech Note n D-183 Mar 1960 40 p. Use of jet span- 
ning lower surface of wing as method of improving lift-drag 
ratio of supersonic aircraft by generating favorable inter- 
ference effects investigated; results indicate some improvement 
which, however, does not appear to be large enough to be of 
practical use. 


Experimental and Theoretical Study of Rectangular Wing in 
Vortical Wake at Low Speed, W.G.SMITH, F.A.LAZZERONI. 
NASA—Tech Note n D-339 Oct 1960 33 p. Experimental effects 
of vortical wake on trailing wing at subsonic speed were 
determined from measurements of static pressures on wing; 
comparison made between theory and experiment for vortex 
paths, induced lift, and spanwise induced load distribution. 


Experimental Investigation of Effect of Aspect Ratio and 
Mach Number on Flutter of Cantilever Wings, E.W.WID- 
MAYER, Jr, W.T.LAUTEN, Jr, S.A.CLEVENSON. NASA— 
Tech Note D-229 Apr 1960 20 p. Models having aspect ratios 
ranging from 2 to 13 were tested at Mach numbers up to 
0.92; examination of data is made on basis of reference the- 
oretical values obtained from 2-dimensional incompressible 
flow theory;.on this basis reduction in aspect ratio increased 
ratio of experimental to calculated flutter speed. 


Flight Investigation of Low-Speed Characteristics of 45° 
Swept-Wing Fighter-Type Airplane with Blowing Boundary- 
Layer Control Applied to Leading- and Trailing-Edge Flaps, 
H.C.QUIGLEY, S.B.ANDERSON, R.C.INNIS. NASA—Tech 
Note n D-321 Sept 1960 44 p. Results of investigation designed 
to study how pilots use high lift available with blowing 
boundary-layer-control leading- and trailing-edge flaps to pro- 
vide operation experience, and to determine limiting factors 
in choice of landing approach speed when wing stall is de- 
layed to high angles of attack. 


Free-Flight Investigation at Mach Numbers Between 0.5 and 
1.7 of Zero-Lift Rolling Effectiveness and Drag of Various 
Surface, Spoiler, and Jet Controls on 80° Delta-Wing Missile, 
E.D.SCHULT. NASA—Tech Note n D-205 Feb 1960 47 p. 
Tests were made to determine some effects of chordwise loca- 
tion for spoilers and blowing direction and spanwise location 
for jets; all controls were satisfactory roll-producing devices 
except canards immediately forward of main wings and spoil- 
ers at other than trailing-edge locations. 


Free-Flight Measurements of Zero-Lift Drag of Several 
Wings at Mach Numbers from 1.4 to 3.8, H.H.JACKSON. 
NASA—Tech Note D-395 June 1960 27 p. Study was made on 
swept, unswept, delta and diamond wings; 60° delta wing and 
40.87° diamond wing had lowest drag, drag coefficients being 
same anS showing very little change with Mach number from 

A to 3.8. 


Full-Scale Wind-Tunnel Tests of Low-Aspect-Ratio, Straight- 
Wing Airplane with Blowing Boundary-Layer Control on Lead- 
ing- and Trailing-Edge Flaps, M.W.KELLY, W.H.TOLHURST, 
Jr, R.L.MAKI. NASA—Tech Note n D-135 Sept 1959 24 p. 
Five-component force data showing effects of applying bound- 
ary layer control to flaps of fighter aircraft and data defining 
air flow requirements of boundary layer control system; with 
nose flap deflected 45° substantial improvements in maximum 


lift, aileron effectiveness, and longitudinal stability are ob- 
tained. 


Influence of Ground on Aerodynamic Properties of Airfoil 
with Jet Flap, W.J.PROSNAK, P.KUCHARCZYK. Archiwum 
Mechaniki Stosowanej v 11 n 4 1959 p 475-509. Theory of 
airfoil with jet-flap applied to determine effect of ground on 
lift coefficient; numerical applications. (In English). 


Introduction to Flow About Plane Swept-back Wings at 
Transonic Speeds, E.W.ROGERS, I.M.HALL. Roy Aeronautical 
Soc—J v 64 n 596 Aug 1960 p 449-64. Brief survey of phe- 
nomena and problems which have arisen at National Physical 
Laboratory, on wings having leading edge sweeps near 50°, 
and without twist or spanwise change in profile; wing flow at 
zero, moderate and high lift is discussed in detail; effect of 
cheney flow pattern on overall wing lift, drag, and pitching 
moment. 


Investigation at Transonie Speeds of Loading Over 80° 
Sweptback Wing of Aspect Ratio 8, Taper Ratio 0.2, and 
NACA 65A004 Airfoil Section Mounted on Body, D.D.ARA- 
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BIAN. NASA—Tech Note n D-421 June 1960 79 p. Loads are 
presented for wing-body combination at Mach numbers from 
0.80 to 1.03 at angles of attack up to 26°; one wing was con- 
structed of solid steel, other of plastic with steel core: twist 
distributions were calculated from experimental influence co- 
efficients and pressure data; studies of flow in boundary layer 
presented. 


_Investigation of Aerodynamic Characteristics of Combina- 
tion Jet-Flap and Deflected-Slipstream Configuration at Zero 
and Low Forward Speeds, K.P.SPREEMANN, E.E.DAVEN- 
PORT. NASA—Tech Note D-363 May 1960 72 p. Study made 
to provide data on combined effects of jet flap and flap de- 
flected slipstream at zero and low forward speeds; pressure 
distributions near wing leading edge behind inboard propeller 
for conditions out of ground proximity and within ground 
proximity were obtained. 


Investigation of Methods for Computing Flutter Characteris- 
tics of Supersonic Delta Wings and Comparison with Experi- 
mental Data, C.H.WILTS. NASA—Tech Note n D-5 Aug 1959 
65 p. Comparison is made of structural characteristics as 
obtained on electric analog computer with experimental values; 
using strip theory and box method to represent aerodynamics, 
analog flutter characteristics were compared with experimen- 
tal values ; partial check of analog procedures by flutter analy- 
sis on digital computer. 


Low-Speed Investigation of Full-Span Internal-Flow Jet- 
Augmented Flap on High-Wing Model With 35° Swept Wing 
of Aspect Ratio 7.0, T.R.TURNER. NASA—Tech Note n D-434 
Aug 1960 42 p. Use of jet augmented flaps in reducing takeoff 
and landing velocity and distance of jet aircraft was in- 
vestigated; results showed that model with horizontal tail 
0.928 mean aerodynamic chord above wing-chord plane was 
stable to maximum lift coefficient; large diving-moment co- 
efficients could be trimmed either with downward blowing nose 
jet or by blowing over elevator. 


Measured and Theoretical Flow Fields Behind Rectangular 
and Triangular Wing Up to High Angle of Attack at Mach 
Number of 2.46, F.J.CENTOLANZI. NASA—Tech Note n 
D-92 Sept 1959 77 p. Flow field measurements were taken for 
wings of aspect ratio 2.0 up to 30° angle of attack; down- 
wash, Mach number, and dynamic pressure in wakes of both 
wings are compared with predictions of shock expansion the- 
ory. 

Method for Calculating Aerodynamic Forces Due to Arbitrary, 
Time-Dependent Downwash for Class of Thin, Flexible Wings 
at Supersonic Speeds, R.W.WARNER, B.B.PACKARD. NASA 
—Tech Note n D-142 Feb 1960 64 p. Method based on indicial 
aerodynamic influence coefficients, for which wing is divided 
into boxes of uniform downwash; exact results presented 
graphically for individual influence coefficients of several 
area types; as example of possibility of calculating generalized 
indicial forces, results are presented for lift due to indicial 
pitching of supersonic-edged delta wing about its apex. 

Method for Calculating Aerodynamic Loadings on Thin 
Wings at Mach Number of 1, J.L.CRIGLER. NASA—Tech 
Note n D-96 Nov 1959 30 p. Method differs from previously 
developed lifting surface procedures in that chordwise integra- 
tions are performed analytically; calculated results are com- 
pared with experimentally measured data for thin sweptback 
wing. 

Method for Prediction of Onset of Buffeting and Other Sep- 
aration Effects from Wind Tunnel Tests on Rigid Models, 
H.H.PEARCEY. AGARD—Report 223 Oct 1958 (received 
1960) 93 p. Method is based on observation of divergence that 
occurs in variation of mean static pressure at trailing edge 
of aircraft wing at critical stage in development of bound- 
ary-layer separation when its influence first spreads to trailing 
edge and thereby to overall flow; various flow changes con- 
sidered are illustrated by schlieren photographs. 

Minimum Wing Wave Drag With Volume Constraint, T. 
STRAND. J Aerospace Sciences v 27 n 8 Aug 1960 p 615-19. 
Numerical method developed for calculating minimum thick- 
ness drag for given wing planform and volume using linearized 
supersonic flow theory; corresponding optimum volume dis- 
tribution is also determined; results show that considerable 
drag reduction is possible by improved volume distribution. 

Modified Matrix Method for Calculating Steady-State Span 
Loading on Flexible Wings in Subsonic Flight, P.A.GAINER, 
W.S.AIKEN, Jr. NASA—Memo n 5-26-59L June 1959 62 p. 
Procedures which simplify solution of steady-state aeroelastic 
problems comprise solution of equations of equilibrium by 
use of matrix-iteration method, simple check on accuracy and 
method for obtaining aerodynamic-induction matrix from 
previously published tables of downwash functions which are 
included; example illustrating procedure. 

Note on Drag Due to Lift as Influenced by Jet Flap on 
Wing of Finite Span, S.B.BERNDT. Sweden. Flygtekniska For- 
soksanstalten—Meddelande n 85 (Aeronautical Research Inst 
Report) Sept 1959 10 p. Classical theory for thin and lightly 
loaded wings in subsonic flow is extended by taking Into ac- 
count interaction between jet and trailing vortices; it is shown 
that minimum induced drag, for given lift, span, and jet 
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thrust, is reduced by jet flap; it still holds that minimum drag 
is obtained when downwash angle at trailing sheet far down- 
stream is constant throughout span, and minimum drag is 
half product of lift and this angle. 

Note on Induced Drag of Jet-Flapped Wings, G.K.KOR- 
BACHER, K.SRIDHAR. Roy Aeronautical Soe—J v 64 n 593 
May 1960 p 290-1. Note explains apparent discrepancy which 
arises when change in effective aspect ratio due to blowing, as 
predicted by theoretically derived expression for induced drag 
coefficient, is compared with what one intuitively expects from 
general flow picture. 

Note on Lifting Line Theory, K.SSTEWARTSON. Quarterly 
J Mechanics & Applied Mathematics v 13 pt 1 Feb 1960 p 
49-56. Distribution of circulation round semi-infinite plane 
wing of constant chord is calculated using lifting line approxi- 
mation; results used to determine lift and induced drag of 
rectangular plane wing of large aspect ratio. 

Notes on Thin Theory at Low Supersonic Speeds—Pt 2, G.J. 
HANCOCK. Aeronautical Quarterly v 10 pt 4 Nov 1959 p 319- 
25. Design problem of lifting surfaces is extended to range of 
wings with curved subsonic leading and trailing edges; in- 
version of influencing matrix leads to determination of un- 
known velocity potential distribution from known incidence 
distribution ; numerical method described. Pt 1 indexed in 
Engineering Index 1959 p 24. 

O neustanovivshemsya dvizhenii kryla pryamougol’noi formy 
v plane, V.A.KKOVALEVA. Prikladnaya Matematika i Mekha- 
nika v 23 n 6 Nov-Dec 1959 p 1030-41; see also English trans- 
lation in Applied Mathematics & Mechanics v 23 n 6 1959 p 
1476-91. Nonstationary motion of wing with rectangular plan- 
form; investigation of unsteady motion of thin rigid wing of 
finite aspect ratio and rectangular planform in supersonic flow 
of arbitrary velocity variation; study includes passage through 
gust or shock front. 

On Computation of Circulation of Gliding Wing of Large 
Span, N.M.MONAKHOV. NASA—Tech Translation n F-31 
June 1960 11 p. Method presented for theoretical determination 
of circulation using lifting surface theory; expressions are 
derived for intensity of wing vortex layer along and at right 
angles to flow and results compared with those of ‘‘three- 
quarter chord’? method; use of latter is shown to be justified. 
(Translation from Izvestiia Vysshikh Uchebnuykh Zavedenii, 
Seriya Aviatsionnaya Tekhnika, v 1 1958 p 19-26 USSR). 

On Thrust Hypothesis for Jet Flap Including Jet-Mixing 
Effects, K.T.YEN. J Aerospace Sciences v 27 n 8 Aug 1960 
p 607-14. Linearized problem of jet-flap system is found to be 
linear combination of lift problem and thrust problem; lift 
problem gives all lift generated, but thrust problem would 
yield all thrust developed by jet flap within limitation of 
linearized theory; analysis substantiates Stratford’s sugges- 
tion for obtaining increase of thrust by causing jet to mix with 
main stream in region of high suction. 

Piston Theory Applied to Strong Shocks and Unsteady Flow, 
J.L.RAYMOND. J Fluid Mechanics v 8 pt 4 Aug 1960 p 509-13. 
Restriction of isentropic flows is removed extending applicabil- 
ity of piston theory to flows with strong shocks; sample cal- 
culations for thin biconvex airfoil are carried out in which 
local flow is assumed to be isentropic and non-isentropic ; 
comparison of result is made with that of shock expansion 
theory of J.D.COLE, C.GAZLEY, Jr, E.P.WILLIAMS. 


Potential Flow About Aerofoil With Split Flap, P.MANDL. 
Can Aeronautical J v 6 n 4 Apr 1960 p 123-5. Summary of 
theoretical study of flow about airfoils with split flaps and 
circulation control by suction carried out at Nat Aeronautical 
Establishment; it is shown that by properly taking account 
of standing vortex, potential flow theory may be applied to 
calculate streamline pattern; theory confirms that airfoils 
with split flaps used in combination with circulation control 
yield large lift coefficients. 


Prediction of Flexibility and Natural Modes of Low Aspect 
Ratio Wings Using Stiffness Matrices, R.J.MELOSH, R.G. 
MERRITT. Aero/Space Eng v 19 n 7 July 1960 p 25-31, 45. In 
analysis of complex wing structures favorable statistical com- 
parisons of measured and analytical influence coefficients are 
presented for swept wing involving intermediate stiffeners and 
multispar design; good comparison of vibration mode shapes 
and frequencies is shown; results for biconvex wing with 
coarse nodal network are compared favorably with analog 
solution. 

Pressure Distribution on Dihedral Wings at Supersonic Speed, 
L.TING. J Fluid Mechanics v 6 pt 2 Aug 1959 p 302-12. Un- 
known pressure distribution is approximated by elementary 
function of two surface variables; constants in function then 
are found by conditions that function takes on corresponding 
planar values along two Mach lines, that it fulfills certain 
generalized integral relationships and, that it satisfies aver- 
aging property of solutions of wave equation. 


Pressure Distribution on Wing with Subsonic Leading Edge 
in Presence of Anti-Symmetric Body Shaping, J.G.JONES. 
Aeronautical Quarterly v 11 pt 1 Feb 1960 p 51-70. Lifting 
wing-body combination comprising wing, with leading edge 


22 THE ENGINEERING INDEX—1960 


AERODYNAMICS—Wings and Airfoils—Continued 


subsonie over at least part of span, can be ealculated by using 
fact that upper and lower halves of flow field are independent 
and that each half can be treated by quasi-cylinder theory ; 
when leading edge is subsonic anti-symmetric body shaping 
produces flow round leading edge; paper is concerned with 
wing pressure distributions including effect of this flow. 


Pressure Distributions and Aerodynamic Characteristics of 
Several Spoiler Controls on 40° Sweptback Wing at Mach 
Number of 1.61, E.J.LANDRUM, K.R.CZARNECKI. NASA— 
Tech Note D-236 Apr 1960 66 p. Incremental pressure dis- 
tributions due to spoilers were in good agreement with pre- 
vious flat plate results and tests of spoilers on trapezoidal 
wing; spanwise loadings and integrated lift, bending and 
pitching moment coefficients presented. 


Rolling Moment Due to Sideslip of Swept Wings at Subsonic 
and Transonic Speeds, E.C-POLHAMUS, W.C.SLEEMAN, Jr. 
NASA—Tech Note n D-209 Feb 1960 81 p. Analysis of results 
obtained in systematic research program concerned with ef- 
fects of wing sweep, aspect ratio, taper ratio, and dihedral on 
rolling moment due to sideslip of wing-fuselage configurations 
up to Mach numbers of about 0.95; new methods and design 
charts for estimating effects of compressibility and wing 
geometry on rolling moment due to sideslip. 


Simplified Method for Calculating Jet Flap Wings, N.N. 
PATRAULEA. Revue de Mécanique Appliquée v 4 n 4 1959 p 
553-64. It is assumed that total circulation is elliptic and 
greatest part of jet vortices does not extend to great distance 
of wing; computation of velocity near wing according to 
Prandtl’s theory of finite span wings; general equations; case 
of small induced angles; comparison of obtained coefficients 
with experimental data; generalization for any distribution of 
circulation. 


Simplified Method for Estimating Properties of Thin Aero- 
foils Influenced by Jet, S.PIVKO. Roy Aeronautical Soe—J 
v 64 n 593 May 1960 p 292-4. In analysis, procedure similar 
to classical H.GLAUERT treatment of thin aerofoils is ap- 
plied; two general separate cases concerned with effect of jet 
on airfoil are considered; in first, jet is blown tangentially 
over upper surface of airfoil, while in second case, jet is 
ejected at deflection angle from trailing edge. 


Some Divergence Characteristics of Low Aspects Ratio Wings 
at Transonic and Supersonic Speeds, D.S.WOOLSTON, F.W. 
GIBSON, H.J.CUNNINGHAM. NASA—Tech Note n D-461 Sept 
1960 43 p. Use of thin, all movable control surfaces on aircraft 
and missiles indicates that divergence rather than flutter may 
be primary aeroelastic problem ; chordwise divergence is treated 
with emphasis on slender delta wings ; experimental and analyt- 
ical results for wings having apex half-angles of 5, 10, 15 and 
20°, including calculations based on small-aspect ratio theory, 
lifting surface theory, and strip theory. 


Static Tests of External-Flow Jet-Augmented Flap Test Bed 
with Turbojet Engine, M.P.FINK. NASA—Tech Note n D-124 
Dec 1959 19 p. Tests made to determine turning efficiency of 
flap immersed in flow from flattened tailpipe on turbojet en- 
gine; tailpipe with various width height ratios evaluated and 
flap slot gap varied through range of heights for several en- 
trance ramp angles; wake temperatures at flap taken for sey- 
eral tailpipe configurations. 


Study of Vortex Cancellation, ASSCHAFFER. J Aero/Space 
Sciences v 27 n 8 Mar 1960 p 193-6, 233. Cancellation of trail- 
ing vortex system of lifting wing by use of second wing 
situated in wake of first is studied; it is shown that there 
exists optimum angle of attack for second airfoil which can- 
cels vortex from first and restores uniform flow downstream 
of two airfoils; theoretical solution of optimum angle of at- 
tack; experimental pressure recoveries of 50% are realized; 
technique is of interest in design of rotating compressors. 


Subsonic Wind-Tunnel Investigation of Aerodynamic Effects 
of Pivoting Low-Aspect-Ratio Wing to Large Yaw Angles with 
Respect to Fuselage to Increase Lift-Drag Ratio, T.G.GAINER. 
NASA—Tech Note D-225 Mar 1960 20 p. Delta, diamond, and 
rectangle wing forms were tested with wing pivoted at angles 
between wing and fuselage center lines from 0 to 109°; lift, 
drag, pitching and rolling moment data were obtained through 
angle-of-attack range from —4 to about 24°. 


Supersonic and Moment-of-Areas Rules Combined for Rapid 
Zero-Lift Wave-Drag Calculations, L.L.LEVY, Jr. NASA— 
Memo n 4-19-59A June 1959 68 p. Two concepts are combined 
to develop method for calculating zero-lift wave drag which 
is amenable to use of ordinary desk calculators; evaluation of 
accuracy and computational time demonstrate that present 
method yields total zero lift wave drag solutions which differ 
by less than 6% from solutions given by slender body and 
linearized theory for several simplified configurations. 

Tests of Area Suction Flap on NACA 64A010 Airfoil at High 
Subsonic Speeds, D.W.SMITH, J.H.WALKER. NASA—Tech 
Note D-310 May 1960 43 p. Investigation made to study pos- 
sibility of preventing shock-induced separation on wing with 
plain flap through use of area suction, and hence of reducing 
drag of wing; data obtained at R of 2.9x10° for range of Mach 


numbers from 0.70 to 0.84 with different suction area con- 
figurations. 


AERODYNAMICS—Continued 


Transition and Spread of Turbulence on 60° Swept-Back 
Wing, N.GREGORY. Roy Aeronautical Soe—J v 64 n 597 Sept 
1960 p 562-4. Experiments made in National Physical Labora- 
tory wind tunnel resulted in observation of following phe- 
nomena: influence of leading-edge sweep angle on type of in- 
stability responsible for transition, resulted in two distinct 
types of transition occurring simultaneously over different 
portions of wing under certain critical conditions; unlimited 
spanwise turbulent contamination of flow was observed with 
excrescence located close to leading edge. 


Transonic Aerodynamic Characteristics of Two Wedge Air- 
foil Sections Including Unsteady Flow Studies, P.J.JOHN- 
STON. NASA—Memo n 4-30-59L June 1959 45 p. Wind tunnel 
investigation to determine 2-dimensional aerodynamic charac- 
teristics of single 20% thick wedge airfoil section in Mach 
number range of 0.70 to 1.25; results are compared with 
those of diamond profile; comparison of pressure distribution 
data showed that with exception of drag, single wedge profile 
proved to be aerodynamically superior in all respects, 


Transonic and Supersonic Wind-Tunnel Tests of Wing-Body 
Combinations Designed for High Efficiency at Mach Number of 
1.41, F.C.GRANT, J.R.SEVIER, Jr. NASA—Tech Note n 
D-435 Oct 1960 82 p. Various means of reducing losses in 
maximum lift-drag ratio at low supersonic speeds were com- 
bined in several configurations to arrive at configuration with 
high efficiency (as measured by maximum lift-drag ratio) at 
Mach number of 1.41; four differently indented bodies were 
tested with two differently warped wings; data for plane 
wing and two nonindented bodies shown. 


Trim Drag at Supersonic Speeds of Various Delta-Planform 
Configurations, M.E.GRAHAM, B.M.RYAN. NASA—Tech Note 
n D-425 June 1960 98 p. Report presents supersonic trim-drag 
ealculations in such form that wing-plus-tail, wing-plus- 
canard and wing-alone configurations may be easily compared, 
and in such form that static margin is immediately available ; 
general equations for lift, moment, and drag coefficient due 
to lift. 


Untersuchungen an fuenf Fluegeln mit verschiedener Umriss- 
form bei hohen Unterschallgeschwindigkeiten, E.BECKER, E. 
WEDEMEYER. Zeit fuer Flugwissenschaften v 8 n 2 Feb 
1960 p 44-52. Investigations on five wings of different plan 
forms at high subsonic velocities; results of 3-component meas- 
urements, carried out on rectangular, trapezoidal, swept, delta 
and parabolic wings in AVA high-speed wind tunnel are pre- 
sented in form of diagrams, some of which are compared with 
theoretical results as obtained from linearized airfoil theory. 


Use of Subsonic Kernal Function in Influence-Coefficient 
Method of Aeroelastic Analysis and Some Comparisons with 
Experiment, J.L.SEWALL, R.W.HERR, C.E.WATKINS. NASA 
—Tech Note D-515 Oct 1960 86 p. Development and applica- 
tion of method of analysis for calculating response of flexible 
wing in airstream to oscillating disturbing force and treating 
such aeroelastic instabilities as flutter and divergence; aero- 
dynamic coefficients derived on basis of lifting surface theory 
for subsonic compressible flow using method given in NASA 
Tech Report R-48, indexed in Engineering Index 1959 p 25. 


Wind-Tunnel Investigation of Small-Seale Sweptback-Wing 
Jet-Transport Model Equipped with External-Flow Jet-Aug- 
mented Double Slotted Flap, J.L.JOHNSON, Jr. NASA Memo 
3-8-59L Apr 1959 41 p. Investigation consisted of force tests 
of model and wing alone for angle of attack range from —8 
to 12° and for momentum coefficients up to about 3.0; results 
indicated that double slotted flap arrangement was more effi- 
cient in terms of lift and drag than external flow single slotted 
flap arrangements previously tested. 

Wings with Minimum Drag Due to Lift in Supersonic Flow, 
I.GINZEL, H.MULTHOPP. J Aero/Space Sciences v 27 n 1 
Jan 1960 p 13-20, 26. Problem of reducing drag due to lift of 
wing alone to its minimum value for given lift; minimum 
drag must be obtained by distributing total lift in most appro- 
priate way over surface of wing; how general criterion may 
be employed to determine both lift distribution for minimum 
drag and actual shape of lifting surface. 

AEROELASTICITY. See Aerodynamics; Aircraft- Design. 
AERONAUTICAL RESEARCH 


See also Aerodynamics; Aircraft, Research; Aviation Mete- 
orology ; Wind Tunnels. 


Canadian View of Recent Developments in Aerodynamic Re- 
search, R.J.TEMPLIN. Can Aeronautical J v 5 n 9 Nov 1959 
dD 363-8. Recent developments in aeronautics indicate that 
flight is possible over extremely wide range of design speeds; 
some possibilities are reviewed, including vertical takeoff air- 
eraft which must be capable of hovering flight, and boost glide 
aircraft which may cruise at speeds approaching satellite veloc- 
ity; aerodynamic research problems are considered with partic- 
war reference to possible future Canadian needs. 


Recent Trends in Aeronautics and Space Research in United 
States, H.L.DRYDEN. Can Aeronautical J v 5 n 9 Nov 1959 
p 350-7. Summary of trends as illustrated by activities in 
which NASA is involved; turbojet engines and supersonic age; 
rockets, missiles and hypersonic flight; hypersonic research 
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AERONAUTICAL RESEARCH—Continued 


aircraft, and research on problems of space flight; develop- 
ment and operation of space vehicles for research purposes, 
and exploration of space by unmanned and manned vehicles. 


Great Britain. Research at College of Aeronautics Cranfield 
A.J.MURPHY. Roy Aeronautical Soc—J v 64 n 598 Oct 1960 p 
579-609. Review of research either completed or in progress 
in eight teaching departments and college library; physical 


resources ; teaching and research staff; special areas of flight 
research, 155 refs. 


Shock Tubes. Shock Tube Design for Producing High Gas Tem- 
perature, H.N.POWELL. ARS—J v 30 n 10 Oct 1960 p 980-2. 
Ideal performance of new shock tube design is analyzed on 
ideal gas constant basis and compared to standard design ; 
configuration permits substantial increases in value of shock 
temperature and density without increasing driver temperature 
or density; most standard shock tube modifications are also 
applicable to new design. 


Supersonic Test Tracks. Camera Control System for Rocket Sled 
Tests, F.M.GARDNER, L.R.HAWN. Electronics v 33 n 14 Apr 
1 1960 p 63-5. How sledmounted UHF receiver-controller is 
used to convert radio link signals into camera control com- 
mands; receiver uses bandpass filter made of etched-board 
transmission line; camera control unit is transistorized and 
specially packaged to withstand severe shock and vibration en- 
countered at supersonic speeds. 


AERONAUTICS. See Aerodynamics; Aeronautical Research; 
Air Navigation; Air Transportation ; Airports; Aviation ; Avia- 
tion, Military ; Gliders and Gliding; Helicopters; Missiles, Mili- 
tary; Parachutes and Parachuting; Rockets and Missiles; 
Satellites; Space Flight; Space Vehicles; Wind Tunnels; also 
all subject headings beginning with Aircraft. 


AEROPLANES. See Aircraft. 
AEROSOLS 


See also Air Pollution; Dust Collectors; Filters; Fluorine 
Compounds; Metals Corrosion—Testing; Radiation—Hazards. 


Avtomaticheskii potochnyi pribor dlya issledovaniya estest- 
vennykh aerozolei, A.G.LAKTIONOV. Izvestiya Akademii Nauk 
SSSR Seriya Geofizicheskaya v 23 n 11 Nov 1959 p 1656-63. 
Automatic device for investigation of natural aerosols; device 
is designed to measure concentration of particles up to 
1000/cm?, ranging in size from 2 to 40u, at wind velocities up 
to 6m/sec, and angle between axis of device and wind direc- 
tion ranging from 0 to 135°. 


Ballistic Particle Size Separator, J.H.McGINN, J.T.MacWA- 
TERS. Rev Sci Instruments v 31 n 5 May 1960 p 513-16. New 
type of instrument for size classification of airborne particu- 
late matter; apparatus operates on aerodynamic principle and 
effects ordered size separation of both liquid and solid par- 
ticles ; calculations of spatial separation as function of size for 
spherical particles of unit density are in accord with prelimi- 
nary experimental data for diameters between 10 and 100 wu; 
application of this principle to aerosol size-frequency analyses. 


Electrical Properties of Aerosols, T.A.RICH. ISA—Proe Pre- 
print 6-SF60 for meeting May 9-12 1960 7 p. Factors and rela- 
tionships involved in electric properties of aerosols; relation 
between small ions and charged fraction of aerosol as func- 
tion of size. 


Measurements of Concentration and Size Distribution of 
Particles in Arctic Air of Greenland, R.W.FENN. J Geophysi- 
cal Research y 65 n 10 Oct 1960 p 3371-6. Analyses made with 
Goetz aerosol spectrometer and particle cascade impactor show 
concentrations between 1 and 3 particles/em* and very nar- 
row size spectrum of lu plus or minus 0.lu diam for summer 
measurements; during winter measured concentrations were 
below 0.02 particles/em?; some aspects of possible explanation 
of formation of aerosol. 


Metodika izmereniya zaryadov i razmerov aerozol’nykh chas- 
tits s samoleta, G.D.PETROV. Izvestiya Akademii Nauk SSSR 
Seriya Geofizicheskaya v 23 n 11 Nov 1959 p 1665-9. Airborne 
method of measuring charges and size of aerosol particles ; in- 
dividual charges and dimensions of cumuli cloud particles ; 
limits of application of method. 


Szintillationsspektralanalysator fuer Aerosolteilchen, B.BI- 
NEK. Staub v 20 n 6 June 1960 p 184-5. Scintillation spec- 
trometric analysis of aerosol particles; particles of suitable 
chemical composition can be counted, measured, and sized in 
apparatus operating on spectrometric principle; range of ap- 
plication enables study of fundamental aerosol problems in res 
search on coagulation, sedimentation, filter efficiency, ete. ; use 
of apparatus for rapid chemical analysis of aeroso] particles is 
described. 


Vergleichende Untersuchungen an Hisenoxyd-Aerosolen und 
ein einfaches Verfahren zu ihrer Herstellung, A.SCHUTZ. 
Staub vy 19 n 8 Aug 1959 p 291-6. Comparative investigation 
on ferric oxide-aerosols and simple method of production ; 
physical properties and chemical-mineralogical composition 


AEROSOLS—Continued 


investigated and compared with ‘‘brown smokes” emanating 
from steel works; results show good agreement; aerosols are 
suitable for use as testing dusts for laboratory research work 
involving precipitation of smoke emitted by steel works. (Eng- 
lish summary). 


Zur Theorie der Korngroessenverteilung in Aerosolen, H. 
KOPPE. Zeit fuer Physik v 156 n 3 1959 p 211-16. Theory of 
particle size distribution in aerosols; theory concerns particle 
size distribution due to non-uniform special distribution of 
condensation nuclei in gas. 


Packaging. Coming Revolution in Aerosol Filling, R.N.BLACK. 
Package Eng v 5 n 4 Apr 1960 p 55-60, 62, 124. Analysis of 
current techniques and equipment; suggestions for need of 
future development include: automatic leak detectors, opera- 
tion to do away with water bath for heating finished cans, 
hand placing of valves on cans, fully automatic capping ma- 
chine, recovery of lost propellant, and more research. 

yt cae ge See Aerodynamics—Heating Ef- 
ects. 


AFTERBURNERS. See Air Pollution; Aircraft Engines, Jet 
and Turbine—Afterburners. 


AGGREGATES. See Concrete Aggregates; Mineral Industry 
and Resources; Road Materials—Aggregates. 


AGING. See Cement—Aging; Rubber—Aging; Vuleanization ; 
also items and cross references under Metals and Alloys— 
Aging. 

AGRICULTURAL ENGINEERING 


See also Agricultural Machinery; Aircraft—Agricultural Ap- 
plications; Farm Buildings; Fertilizers; Grain; Irrigation ; 
Limestone—Agricultural; Photogrammetry; Radioactive Mate- 
rials—Tracers; Silos; Soils; Statistical Methods; Sugar Cane 
—Growing. 

Electronics and Future of Agriculture. Electronic Industries 
v 19 n 8 Aug 1960 p 91-106. Application of electronic tech- 
niques to wide variety of agricultural production and distribu- 
tion problems broadly surveyed, including back fat measure- 
ments, artificial chicks, storage, food defects, maturity and 
yipeness, etc. 


Prevention of Air Pollution Damage to Plants by Use of 
Vitamin C Sprays, H.T.FREEBAIRN,. Air Pollution Control 
Assn—J v 10 n 4 Aug 1960 p 314-17. Evidence presented 
indicates that vitamin C applied as spray, moved into leaf cells 
of some plants, and its presence increased tolerance of cells 
to damaging agents in smog; protection afforded by vitamin 
C in laboratory from ozone and in field from air pollutants im- 
plied that either ozone was damaging agent in field or that 
vitami C was effective against other toxic agents in field. 14 
refs. 


Drying. Relationship Between Relative Humidity and Moisture 
Content of Agricultural Products—Preliminary Report, P. 
FINN-KELCEY, D.G.HELBERT. Brit Elec & Allied Industries 
Research Assn—Tech Report (8rd supplement to Ref W/T33) 
1960 1 p, 10 supp plates. Supplement contains 10 graphs repre- 
senting experimental results on various seeds and foliages. 
(See Engineering Index 1958 p 15.) 

AGRICULTURAL MACHINERY 

See also Sugar Cane—Growing; Tractors—Agricultural. 


Accelerated Testing of Farm Machinery, A.B.SKROMME. 
Agric Eng v 41 n 3 Mar 1960 p 154-7. Accelerated laboratory 
testing requires thorough engineering approach; careful ini- 
tial design and use of models eliminates some problems; tests 
shortened by increasing speeds and loads, and using concrete 
test tracks; testing efficiency enhanced by increasing testing 
hours, eliminating loading and hauling time, concurrent test- 
ing, using stress coat and strain gages, and automatic opera- 
tion; satisfactory performance levels are difficult to test in 
laboratory. 


Application of Automatic Control Techniques to Future 
Agricultural Machinery, W.E.KOCK, P.MAKBER, C.B.SUNG. 
SAE—Paper n 112B for meeting Jan 11-15 1960 15 p. Review 
of development of American agriculture; agricultural control 
systems and mechanism; principles of closed-loop systems ; 
requirements in several areas and three specific examples of 
feasible developments; first example is one requiring simple 
on-off control; second utilizes numerical data processing sys- 
tem and control; third illustrates complex, multiple-function 
system with variety of control loops and associated sensors. 


Plow-Plant Equipment Designed for Corn Production, C.M. 
HANSEN, L.S.ROBERTSON, B.H.GRIGSBY. Am Soc Agric 
Engrs—Trans v 2 n 1 1959 p 65-7. Tests performed on equip- 
ment designed to plow, plant, fertilize, and spray for weeds in 
one operation; crops equal or exceed yield grown by conven- 
tional methods; 104% reduction of fuel consumption and 87% 
reduction of horsepower-hr over conventional tillage system. 


Styling and Functional Aspects of Utilizing Reinforced 
Polyester Resin in Fertilizer Distribution Equipment, M.C. 
CHRISTENSEN. SAE—Paper n 226C for meeting Sept 12-15 
1960 9 p. Problems of corrosion encountered which reduce life 
of equipment and metering accuracy; development of fertilizer 
hopper for planter and cultivator attachments by Ford Co, 
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AGRICULTURAL MACHINERY—Continued 
using agitator over orifice metering mechanism with sliding 
shutter to adjust feed rate; body material is fiberglass rein- 
forced polyester resin, shutter material is laminate phenolic, 
and lid material is acrylonitrile-butadiene-styrene copolymer. 

Blowers. See Blowers. 

Combines. See Agricultural Machinery—Manufacture. 

Design. Advantages of Structural Analysis in Design Stage of 
Agricultural Equipment, M.A.WALCK. SAE—Paper n 219A 
for meeting Sept 12-15 1960 18 p. Computation of stresses and 
deflections in structural components due to critical loading 
conditions; strength deficiencies are most efficiently corrected 
in initial design stage thus achieving product reliability by 
providing designs of consistent strength, reduced weight and 
cost, decreased development time, and reduced number of 
prototypes; outline of concept and engineering organization. 


Engineer: Engineer-Stylist Relationship, R.ADEE. SAE— 
Paper n 226B for meeting Sept 12-15 1960 5 p. General discus- 
sion of departmental relationships involved in designing vari- 
ous models of self propelled windrowers, straw chopper attach- 
ment, and other crop equipment; while restyling has resulted 
in increased costs, these were offset by increasing sales and 
prestige; additional cost of industrial design appears to be 
justified and will be continued. 

Drives. Why Telescoping PTO’s Don’t Telescope—Kasily, E.W. 
SAIBERLICH. SAE—J v 68 n 1 Jan 1960 p 49-50. Indexed in 
Engineering Index 1959 p 27 from SAE—Paper n 95V 1959. 


Harvesters. Aerodynamics of Harvesting. Engineering v 190 n 
4923 Aug 26 1960 p 293. Notes on forage harvester devel- 
oped on aerodynamic principles by division of Gloster 
Aireraft, which is departure from conventional type; four 
complete rows of blades act as fan and produce strong enough 
air flow to whisk crop up chute without relying on mechanical 
impact; blade with inclined cutting edge slices through crop 
with minimum effort; existing facilities for work on aircraft 
are being used. 


Development of Mechanical Tomato Harvester, B.A.STOUT, 
S.K.RIES. Agric Eng v 41 n 10 Oct 1960 p 682-5, Harvester 
based on “‘once-over” harvesting principle, cuts off plant below 
soil surface; fruit is shaken onto inclined rubber belt and 
rolled down slope into conveyer; variety thus harvested must 
have high ratio of ripe to green fruit at harvest time; machine 
tested on ten varieties at Michigan State University and on 
two varieties in commercial fields. 

Experiments in Harvesting Dwarf Corn, G.E.PICKARD, 
H.P.BATEMAN. Agric Eng v 40 n 12 Dee 1959 p 732-5, 745. 
Experiments to determine machinery problems arising with 
use of present equipment and to explore adapting regular 
small-grain combine header to dwarf corn harvesting; cutoff 
harvesting system effective; ear losses are excessive in ridged 
cultivated corn; dwarf with more uniform ear height needed 
to make picking easier. 


Some Aspects of Vibratory Fruit Harvesting, R.B.FRIDLEY, 
P.A.ADRIAN. Agric Eng v 41 n 1 Jan 1960 p 28-31. Proper 
frequency stroke length, and clamp position sought for vibra- 
tory tree shakers; study of fundamental principles and per- 
formance of field tests undertaken by University of California 
and US Dept of Agriculture; optimum frequency of operation 
is at natural frequency of system; more information needed 
to establish specific values of optimum stroke, frequency, and 
clamp position. 

Implements. See also Tractors—Agricultural. 


Similitude in Studies of Tillage Implement Forces, K.K. 
BARNES, C.W.BOCKHOP, H.E.MCLEOD. Agric Eng vy 41 n 
1 Jan 1960 p 382-7, 42. Study of implements under controlled 
laboratory conditions; identification of measurable physical 
variables used as basis for design of model; laboratory ap- 
paratus and procedures developed; field tests performed to 
demonstrate use of similitude in predicting field foree; predic- 
tion of optimum design condition attempted f-r disk-approach 
angle giving minimum draft. 

Turn Row Furrow Openers, C.E.SIPES. Am Soc Agric 
Engrs—Trans v 2 n 1 1959 p 61-2. Description of manually 
controlled implement designed for cleaning and rebuilding 
turn rows; operates rapidly; opens furrows deep and long 
enough to permit passage of water; easily attached and de- 
tached from tractor; inexpensive; simple to operate; simple 
tripping mechanism can be installed to make it automatic. 


Manufacture. See also Steel Heat Treatment. 


How to Make 6-Throw Crank in One Step. Can Machy v 71 
n 3 Mar 1960 p 72-8, 148. Machine developed by F-H Welding 
Machines, Toronto makes 6-throw straw walker crank for large 
combine at Massey-Ferguson; machine combines resistance 
heating and hydraulics to form metal fast; operations de- 
scribed and illustrated. 


Production of Throwaway Plowshares Applies Continuous 
Edge Grinding, A.MATTISON, Automation v 7 n 4 Apr 1960 
p 76-9. Automated line for plow share manufacturing at John 
Deere Plow Works, Moline, Ill; grinder features; workpiece 
handling; control provisions. 


Power Takeoffs. See Agricultural Machinery—Drives. 


AGSTONE. See Limestone—Agricultural. 

AIR CARGO. See Air Transportation—Freight ; Aircraft, Trans- 
port. 

AIR CLEANERS. See Filters. 

AIR COMPRESSORS. See Compressors. 


AIR CONDITIONING 


See also Fans; Heat Pump Systems; Heating ; Mine Ventila- 
tion—Air Conditioning; Ventilation; Water Cooling Towers. 


Air Conditioning and Working Efficiency, E.G.A.WEISS. 
Arch Science Rev v 2 n 2 July 1959 p 68-76. Relationship of 
air conditioning and climate and efficiency can be considered 
from two angles, opinions and scientific studies; efficiency of 
outdoor and office workers decreases when certain limits of 
warmth and humidity or of cold are exceeded; relationship be- 
tween efficiency and comfort; limit method for assessing econ- 
omy of air conditioning in given instance; factors in tropical 
areas. 


Air Conditioning System Design for Churches, Theaters and 
Auditoriums, J.F.SCHMIDT. Air Conditioning, Heating & Vent 
vy 57 n 1 Jan 1960 p 87-97. Factors influencing cooling load 
include: occupancy pattern, ventilation, solar heat and trans- 
mission, storage effect, stratification, and indoor and outdoor 
design conditions; methods for determining feasibility of 
chilled water, direct expansion, self contained systems, ice or 
water storage systems and ice melting systems; equipment 
location, air distribution, duct design, control system and cost 
factors are given. 


Air Distribution for Air Conditioning, J.W.MARKERT. Air 
Conditioning, Heating & Vent v 57 n 3 Mar 1960 p 76-83. 
Factors of cost, space limitations, architectural and _ struc- 
tural considerations, lighting and quality of performance re- 
quired for supply grills, return intakes, low supply outlets, 
diffusers and baffles are examined; selection of terminals and 
diffusers ; use of perforated ceiling panels. 


Coil Performance Solutions Without Trial and Error, T. 
KUSUDA, Air Conditioning, Heating & Vent v 47 n 1 Jan 
1960 p 73-80. Effectiveness concept, which is log mean relation 
written in different form by rearranging basic terms in origi- 
nal equation and contains only inlet temperatures of both 
fluids, is applied to performance calculations of dry surface 
coils, then extended to dehumidifying coils; dimensionless 
curves determine effectiveness values for cross flow (with one 
fluid) and pure counter flow arrangements. 


Evaporative Cooling, When and How to Use It. Heating, 
Piping & Air Conditioning v 32 n 8 Mar 1960 p 141-58. Funda- 
mentals of evaporative cooling are reviewed; types of equip- 
ment in use, design methods, and factors to consider in 
specific applications; effects of weather, comfort relationships, 
space cooling design, control, and maintenance; while no sub- 
stitute for air conditioning, evaporative cooling, if properly 
applied, can serve many needs. 31 refs. 


How to Balance Air System, H.C.REH. Air Conditioning, 
Heating & Vent v 57 n 10 Oct 1960 p 69-71. Suggested steps 
for minimizing manhours required for obtaining balance in 
ventilation, heating or air conditioning air system which 
conforms to specified design requirements; balancing steps 
in numerical order; example of balancing. 


How to Balance Big Building Air Conditioning Systems, S.A. 
LITTMANN. Air Eng v 2 n 4, 5, 6 Apr 1960 p 34, 87-8, 47, 
May p 36-9, 61, June p 87-9. Apr: Best designed system will 
not assure satisfaction unless properly balanced; various meth- 
ods of balancing are outlined. May: Description of use of in- 
struments for checking static pressure, air flow, and coil out- 
put. June: Corrective measures in adjustment of system such 
as checking for errors in mechanical work, and correction of 
poor cooling or heating in individual spaces, after air flow 
balance is attained. 


Improved Comfort Through Radiant Heating and Cooling, M. 
BAKER. ASHRAE J v 2 n 2 Feb 1960 p 54-7. Panel heating 
and cooling systems have many advantages over convective 
types, especially improved comfort; radiant system is evalu- 
ated in terms of how heat losses from human body are in- 
fluenced by radiant heating or cooling; types of panel con- 
struction and energy exchange factors are examined in rela- 
tion to human comfort. 


Low vs High Velocity Air Distribution, C.O.WOOD. Air 
Eng v 2 n 2 Feb 1960 p 24-6. High velocity distribution system 
advantages and disadvantages: methods and applications for 
most efficient and desirable utilization. 


Methods of Air Conditioning Multi-Storey Buildings, W. 
SENNHAUSER. Sulzer Tech Rev v 42 n 1 1960 p 8-11. Com- 
fort requirements, and climatic and technical considerations ; 
various methods of carrying out air conditioning programs 
based on these requirements; conventional system and method 
of operation; principle of air conditioning convector system, 
and methods of dehumidification; dual-duct h-p system, in 
which cold and warm air are led in parallel through building 
and every room receives necessary amount of fresh air and 
heat through automatically controlled mixing unit; schematics 
of each plant. 
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Aircraft. 


AIR CONDITIONING—Continued 


New. Design Tool Permits Quick, Accurate Selection of 
Dehumidifying Cooling Coils for Chilled Water and Direct 
Expansion Systems, T.W.ERNST. Heating, Piping & Air Con- 
ditioning v 32 n 1 Jan 1960 p 185-93. Method, using charts 
and single correction factor, takes into account effect of mois- 
ture condensing out of air on fin surfaces, effect of fin size, 
shape, and thickness, and employs true heat transfer driving 
force for wet and dry portions of coils; procedures for select- 
ing refrigerant coils. 

Radiant Conditioning of Enclosed Rooms, H.LUEDER. Sulzer 
Tech Rev v 41 n 3 1959 p 33-46. Exchange of radiation in room 
with at least partially refiective bounding surfaces; heat flows 
involved in radiation exchanges are reduced to measurable radi- 
ation factors, such as radiant and irradiation temperatures; 
network of radiation conductance values acting between various 
poundins surfaces serves as basis of calculation for heat 

ows. 


Selecting Air Conditioning System for Specific Application, 
M.J.WILSON. Air Conditioning, Heating & Vent v 57 n 10 
Oct 1960 p 72-4. Tables are given for evaluation of systems 
according to (a) functions performed by systems and (b) type 
of application used to select system that shows best economy 
for specific application; tables for evaluating requirements 
for motels, offices and schools. 


Selection of Single-Duct Induction System on Basis of 
Comparative Operating Costs, J.A.E.HEARD, N.F.BRAD- 
SHAW, A.J.K.WHITE. Instn Heating & Vent Engrs—J v 28 
Oct 1960 p 238-50. Factors governing type of air conditioning 
installation suitable for building in London; module heating 
or cooling requirements; establishing air and/or water quan- 
tities and operating costs per room are examined relative to 
obtaining unit which is applicable to particular installation. 


Sprayed Coil Dehumidifiers Offer Air Engineers 5 Ways To 
Cut Cooling System Costs, J.R.WELCH. Air Eng v 1 n 7 Oct 
1959 p 38-9. Design of apparatus with application to evapora- 
tive cooling, winter humidification, and heat transfer systems ; 
application of basic components of air conditioning system; 
advantages include reduced equipment size, reduced operating 
and installation costs, and simpler control set-up. 


Thermal Discomfort in Equatorial Climate, C.G.WEBB. Instn 
Heating & Vent Engrs—J v 27 Jan 1960 p 297-304. Nomogram 
for use by air conditioning engineers, health officers and others 
for evaluation of new climatic index for thermal comfort pur- 
poses in warm, humid climates of low latitudes; it is based on 
data from various specified sources and its performance is 
tested on observations made in buildings in Singapore; data on 
thermal discomfort and on onset of sweating among fully 
acclimatized males are supplied. 

Voraussetzungen fuer den fertigungsguenstigen Bau von 
heizungs- und lueftungstechnischen Anlagen, W.HALBIG. VDI 
Zeit v 102 n 26 Sept 11 1960 p 1229-34. Prerequisites for eco- 
nomic construction of heating and ventilating systems (for 
apartment houses, office buildings, etc) ; discussion of design, 
standardization of parts, prefabrication, and labor training; 
examples of modern design and construction in comparison 
with older systems. 

See also Aircraft—Auxiliary Equipment. 


Air Conditioning and Pressurization for Modern Commer- 
cial Aircraft, V.CHUN. Heating, Piping & Air Conditioning 
v 32 n 12 Dec 1960 p 129-32. Factors governing use of air 
cycle and vapor cycle system and influence of pressure varia- 
tion at different altitudes, equipment weight and wider range 
in design temperature on air conditioning in aircraft; duct 
system distributes air through rectangular outlets on cabin 
wall above and between windows; cockpit air is received 
through duct from main cabin mixing valve; examples of sys- 
tems of DC-7C and DC-8 aircraft. 

Air Conditioning as Applied to Aircraft, Missiles and Rock- 
ets, R.BERNER. ASHRAE J v 2 n 3 Mar 1960 p 62-8. Design 
problems compared with those of conventional air condition- 
ing systems; rules on which designs are based, heating and 
cooling loads, and development of air and vapor cycle systems 
are outlined; missile and rocket conditioning systems in rela- 
tion to mission to be accomplished, and problems involved in 
orbital and space flights also discussed. 

Air Conditioning With Polyester Bags. Modern Plastics v 
37 n 12 Aug 1960 p 88-9. Jet passenger comfort is improved, 
air leakage reduced, and installation cut by 20% through use 
of fabricated polyester bags installed in walls of eraft; main 
feature of new technique is that it enables complete control 
or air distribution; conditioned air circulates through ducts, 
into risers, through bags and then out into passenger com- 
partment. 


How Thermal Mockup Aided in Air Conditioning Electra, 
P.S.STARRETT, P.F.HALFPENNY. ASHRAE J v 2 n 1 Jan 
1960 p 39-45. Design and operation of 40 ft thermal mockup 
of Electra airplane, capable of realistic simulation of ambient 
conditions from —40 to 120 F; studies of comfort, circulation 
patterns, heating and cooling loads and equipment performance 
during both steady state and transient _conditions ; thor- 
ough investigation of most unusual electrical radiant heat- 
ing system was made possible with mockup. 


AIR CONDITIONING—Continued 


Refrigeration in Aeronautics. Modern Refrig v 62 n 1739 
Oct 1959 p 852-4. Information on Normalair 15-ton vapor 
cycle cooling system designed for aircraft of new V. C.10 type, 
and Godfrey vapor cycle cooling package VCP-1 Mk.1 designed 
for cooling airborne equipment; circuit diagrams. 

Thermoelectric Air Conditioning Module for Sealed Cabins, 
H.L.HALL, P.L.CATRON. SAE—Paper n 159B for meeting 
Apr 5-8 1960 20 p; see also abstract in SAE—J v 68 n 8 Aug 
1960 p 84-8. Feasibility study at Douglas Aircraft of system 
for use in space vehicles, etc, considers thermoelectric cooling 
by use of Peltier effect to serve as heat pump portion of 
refrigeration system; functions of absorbing carbon dioxide 
and replenishing oxygen are performed through KO2 bed where 
CO2 is absorbed and O2 liberated; three modules form cooler 
incorporated into feasibility model; equations to calculate 
cooler performance and guide lines for design of module. 

Aircraft Plants. Air Conditioning Helps Make Stainless Steel 
“Sandwich”, A.W.WARREN. Air Eng v 1 n 7 Oct 1959 p 20-3. 
Design features of heating, ventilating and exhaust systems 
used in metal cleaning, lay-up, and air lock rooms at North 
American Aviation plant at El Segundo, Calif, which maintain 
75 F temperature, 40 to 50% RH, and dust control to 4 to 6u; 
three roof-mounted air conditioning units supply 71,000 cfm 
of fresh air; steam for heating coils is supplied at 15 psi by 
225 hp boiler; air is distributed through diffusers with ad- 
justable cores; controls. 


Airports. How Air is Handled at Idlewild, C_BRODER. Air Eng 
v 2n 5, 6 May 1960 p 49-55, June p 27-9, 46. May: Different 
buildings having different architectural design, require differ- 
ent air handling systems despite equivalent usage and same 
source of heat; heat and cold distribution to buildings is de- 
scribed. June: Air conditioning system in each of several 
terminal buildings described in detail, illustrating how differ- 
ent consulting engineers handled air distribution systems. 

Pneumatic Air-Conditioning Control at London Airport. 
Heating & Vent Engr v 34 n 397 Aug 1960 p 75-7. At B.O.A.C. 
flight simulators and flight training school varying demands 
are met by three independent air conditioning installations 
which have in common only primary sources of heating and 
cooling; heat is supplied by 1,250,000 Btu oil fired boiler; 
duplicated chilled water units each have 45 tons of refrigera- 
tion; features of pneumatic control system and dual duct 
system. 


Apartment Houses. See also Air Conditioning—Units. 


Air Conditioning for Luxury Apartments. Arch Rec v 126 
n 6 Dec 1959 p 159-61. In central air conditioning system 
of apartment building in Boston, each major room has individ- 
ual control, and one side of building can be heated while 
other is cooled; cooling system, control center, and costs 
are described. 

Fan-Coil Units’ Flexibility Is Key to Heating, Cooling Plush 
Apartment, G.A.INNES. Heating, Piping & Air Conditioning 
v 31 n 12 Dee 1959 p 84-6. 12-story Benson-East building in 
Philadelphia, Pa, uses individually controlled fan-coil units in 
apartments, office spaces, and commercial areas for cooling; 4 
zones are provided for heating apartments and one for com- 
mercial areas, with each zone comprising ]-p steam to water 
converter, expansion tank, pump, risers and returns; refrigera- 
tion capacity comprises two centrifugal compressors rated at 
400, 300 and 100 tons; primary and secondary pumping dis- 
tributes chilled and hot water to each zone; roof-mounted 
cooling towers. 

Individual Condensing Units Answer Co-op Apartment’s 
Cooling Riddle, L.H.V.SMITH. Heating, Piping & Air Con- 
ditioning v 32 n 6 June 1960 p 140-1. In Gulfstream Apart- 
ments, Sarasota, Fla, individual air cooled condensing units 
were installed in batteries of nine units on each of eight 
floors; single unit serves one apartment in building; meter 
bank adjacent to each group permits individual metering ; 
system provides equitable billing for power and avoids disad- 
vantages of window units. 

New Apartment Building to Be Cooled by Central Fan-Coil 
System, L.SMITH. Heating, Piping & Air Conditioning v 31 
n 11 Nov 1959 p 136-7. 30-story New York City apartment 
house has air conditioning incorporated in structure; exterior 
areas cooled by fan-coil units supplied by 940 ton centrifugal 
compressor driven by 850 hp motor; cooling capacity of units 
is 11,500 Btu/hr at 400 cfm for living rooms, 8300 Btu/hr at 
300 efm for bedrooms; bathrooms have 750 w electric heaters ; 
kitchens have steam convectors; 4 steam boilers supply two 
zone heating system. 

Auditoriums. Heating and Cooling World’s Largest Convention 
Hall, L.MAURER. Air Eng v 2 n 9 Sept 1960 p 30-7, 58. 
Detroit’s new Cobo Hall exhibition and convention building, 
with difficult air distribution and ventilation problems, has 
air conditioning system large enough to handle 30,000 people ; 
details on air systems, automatic control system, refrigeration 
system, garage ventilation, and fire protection. 

Automobiles. Bodies in Which We Live, W.H.JACKSON. SAE— 
Paper n 146A for meeting Mar 15-17 1960 8 p. Physiological 
aspects of heating, cooling and ventilating automobile; human 
body as heat transfer device; conditioned air requirements ; 
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AIR CONDITIONING—Automobiles—Continued 
most important factors are conditioned air temperature, veloc- 
ity, volume, humidity and distribution; design factors that 
influence heating, ventilating and air conditioning such as 
use of light color or reflective type paint, tinted and/or shaded 
glass, breathable type seat covers, etc. 


Controlling Automotive Air Conditioner for Comfort, J.T. 
KREASKY. SAE—Paper n 146C for meeting Mar 15-17 1960 
10 p. Functions of vapor compression type automotive air con- 
ditioner using R-12 refrigerant and components; determining 
discharge air temperature required; evaporator temperature 
control and control devices; method used by Chrysler Corp, 
known as reheat system which involves adding heat to evapo- 
rator discharge air by means of liquid-to-air heat exchanger 
downstream of evaporator, using engine coolant as_ heat 
source; comparisons between reheat and evaporator tempera- 
ture control systems. 

Bank Buildings. Air Conditioning for Multi-Story Bank Build- 
ing, H.B.SSWYGERT, Jr. Air Conditioning, Heating & Vent v 
57 n 10 Oct 1960 p 96-8. South Carolina National Bank uses 
hot water-chilled water system with fan-coil units and low 
velocity air handling units in its four story office area; IBM 
room is air conditioned by independent single zone air handl- 
ing system; control system; entire system was installed for 
$750.00/ton of refrigeration and has required minimum main- 
tenance. 

High Velocity Air Conditioning for Barclays Bank. Heating 
vy 22 n 169 Jan 1960 p 9-14. Plants for two buildings handle 
19,000 and 40,000 cfm respectively, and have one main fan 
whose output is divided between hot and cold duct supply; 
heating medium is hot water from central thermal storage sys- 
tem; fresh air plants comprise Rollotron combined electro- 
static and fabric air filters followed by preheaters and spray 
chambers; refrigeration plant comprises two 6 cyl compressors 
each driven by 60 bhp motor and two sets of evaporators and 
condensers ; features of room units. 


Candy Factories. Chocolate Factories—Cooling Fry’s Chocolate. 
Heating & Air Treatment Engr v 23 n 3 Sept 1959 p 60. To 
control temperatures and avoid moisture deposition on choco- 
late which causes bloom after wrapping, J.S.Fry, Ltd uses 
heavily insulated air cooling plant comprising 30 in. contra- 
rotating Aerofoil return fan, Vokes filter and brine cooler 
which reduces air temperature to 50°F; each fan moves 4500 
cfm of air at 2.0 in w.g.; fan motors are separately controlled 
by push button starters; other system details. 


College Buildings. Air Conditioning Colleges, M.V.GELDERS, 
L.S.BOOTH. Consulting Engr (St Joseph, Mich) v 15 n 1 
July 1960 p 96-103. Offices, auditoriums, and libraries are 
basic areas to be conditioned; installations, built by Lock- 
wood Greene Inc, include Citadel, Military College of South 
Carolina, Charleston; Univ of South Carolina, Columbia; 
Converse College, Spartanburg; and Clemson College, Clem- 
son; Student Activity Building at The Citadel is served by 
central centrifugal refrigeration water chiller located in 
library and museum; multizone and fan coil units considered 
to be workhorses in air conditioning of colleges; typical 
design approaches. 

Computer Applications. See Air Conditioning—Design. 

Computer Rooms. See also Air Conditioning—Bank Buildings. 


Application of New Concept in Computer Room Air Condi- 
tioning, F.J.GRANDE. Western Elec Engr vy 4 n 1 Jan 1960 
p 32-4. New approach which offers better comfort than more 
conventional designs with no increase in costs; removal of 
large amounts of heat is provided by increasing temperature 
differential primarily through raising return air temperature; 
latter is obtained by supplying air at floor level. 


Control. Control Systems for Air Distribution in Large Build- 
ings, J.E.HAINES. Air Conditioning, Heating & Vent v 57 
n 9 Sept 1960 p 78-83. Discussion of various systems of con- 
trols for air handling systems in large multi-story commercial 
buildings; basie systems for controlling both volume and 
temperature of air discharged from terminal mixing units. 


Design of Pneumatic Control Centers, R.J.CAFFREY. Air 
Conditioning, Heating & Vent v 57 n 8 Aug 1960 p 69-75. 
Components, operating variables, large and small system 
schemes, criteria of budget, comfort standards and _ con- 
venience in layout of control center for heating and air condi- 
tioning small office building are examined to obtain best and 
most economical control; principles of pneumatic transmission, 
used in process industries, which remotely indicates ana 
controls temperature, pressure and other variables; design 
problem, how much supervision and control is warranted. 


Tips on Automatic Control of Fan-Coil Units, J SCHWARTZ. 
Air Conditioning, Heating & Vent v 57 n 4 Apr 1960 p 69-71. 
Selection of automatic control systems for devices used for 
heating and/or cooling; proportional and two position con- 
trol using coil valve and thermostat, fan control using room 
thermostat, and combination control using thermostat control- 
ling fan and two position coil valve in sequence; considera- 
tions governing choice of summer to winter changeover 
mechanism. 


Corrosion. See Air Conditioning—Units. 


AIR CONDITIONING—Continued 

Costs. See Air Conditioning—Industrial Plants; Air Condition- 
ing—Office Buildings. 

Design. Designing Non Recirculating Air Conditioning Systems, 
E.R.WHITMAN. Indus Refrig July 1960 p 23-5, 28. Design, 
control and operation of systems using 100% fresh air ; they 
are required in hospitals, laboratories and other buildings 
where explosive or toxic atmosphere may exist. 


Easily Drawn Graphs Show How Systems Will Work, G.W. 
NEAL. Air Conditioning, Heating & Vent v 57 n 10 Oct 1960 
p 57-61. Four examples demonstrate usefulness of graph to 
analyze overall system problems and_ to visualize system 
operation under varying conditions; factors governing pre- 
cision obtainable in designing piping, heating, ventilating and 
similar systems. 

How Analog Networks Solve Air-Conditioning Problems, 
W.L.WRIGHT, C.A.BOOKER. Electronics v 32 n 52 Dee 25 
1959 p 34-7. Analog computer known as WARAC (Westing- 
house Analog Recording Air Conditioning Computer) provides 
means of predicting thermal behavior and cooling load of 
dwellings; operating concept is based on thermal circuits that 
represent unit areas of physical structure. 


Problem of Sealed Building, H.WRIGHT. Arch Forum y 112 
n 4 Apr 1960 p 175-9. Aspects of designing air conditioning to 
suit given space and extent and nature of use of this space ; 
psychological factor; criteria for radiant-panel induction; and 
double-duct-systems. 


Specify Coil Performance, J.R.WELCH. Air Conditioning, 
Heating & Vent v 57 n 9 Sept 1960 p 68-9. Methods for 
calculating requirements and specifying coil used in air 
conditioning systems are presented relative to obtaining maxi- 
mum performance and avoiding unnecessary added cost to 
installation; examples demonstrate use of method. 


Teach Your Staff How to Select Cooling Coils, D.E.McLEOD. 
Consulting Engr (St Joseph, Mich) v 138 n 3 Sept 1959 
p 96-8. Poor selection of cooling surface is frequently cause 
for malfunctioning of air conditioning systems; design re- 
quirements ; methods in use for calculating required amount of 
surface, or number of rows for any given set of entering and 
leaving air conditions: bypass factor, performance factor, and 
dew point depression factor design method; face velocity and 
entering water conditions; tabulation of instructions for 
selecting cooling coils. 


Ducts. See also Air Conditioning—Noise; Air Conditioning— 
Office Buildings. 


Heat Transfer In Ductwork, C.O.WOOD. Air Eng v 2 n 3 
Mar 1960 p 46-7. Design of comfort systems must not fail to 
consider problems created by heat transfer through sides of 
ductwork, condensation, and alternate heating and cooling; 
methods of avoiding these problems are described. 


Gas. See also Air Conditioning—Houses; Air Conditioning— 
Industrial Plants; Air Conditioning—Office Buildings; Refrig- 
erating Machinery—Compressors. 


Die Verwendung von Gaslufterhitzern bei Lueftungs- und 
Klimaanlagen, J.SILBERBERGER. Gas-Wasser-Waerme v 14 
n 2 Feb 1960 p 34-8. Use of gas calorifiers in ventilation and 
air conditioning installations; types of ventilation, dust filters, 
heat exchangers, air coolers, and control of air conditioning; 
details of air conditioning installation. 


Greenhouses. Applying Weather Data to Greenhouse Cooling, 
C.P.HEDLIN. Air Conditioning, Heating & Vent v 57 n 4 
Apr 1960 p 76-8. Evaluation of outdoor design temperatures, 
and air flow and water requirements is based on use of green- 
house design temperature which must not be exceeded even 
under most severe conditions, for design of evaporative cooling 
system using either fan pad or spray systems; examples illus- 
trate calculation of air and water requirements. 


Hospitals. See Air Conditioning—Design. 
Hotels. See also Air Conditioning—Units. 


Three-Pipe System Lets Hotel Guests Choose Their Own 
Comfort, L.SMITH. Heating, Piping & Air Conditioning v 32 
n 4 Apr 1960 p 117-19. Statler-Hilton Hotel, Boston, Mass, 
uses separate hot and chilled water to each room induction 
unit with throttling valve installed at inlet to each unit to 
admit either hot or cold water to unit coil to satisfy room 
temperature requirements of guest; advantage was taken of 
existing heating boilers by installing combination of steam 
turbine driven centrifugal compressor exhausting into absorp- 
tion refrigeration unit. 


Houses. Cooling I-B-R Research Home With Chilled-Water, Fan- 
Coil System, W.S.HARRIS, N.B.MIGDAL, G.R.SWARD. Illi- 
nois Univ—Eng Experiment Station—Bul n 451 1958 82 p. 
Tests to determine best way of providing summer comfort 
in homes having steam or hot water heating systems; each 
story of house had own chilled-water fan-coil unit; units were 
connected to air-cooled water chiller by independent piping 
system; control systems; operating characteristics and costs; 
it is shown that ventilation rate of ™% air change per hr 


Peo ae odors with smoking rates up to 30 cigarettes per day. 
refs, 
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Industrial Plants. 


AIR CONDITIONING—Continued 


Dual Solution System—Different Approach to Air Condition- 
ing, F.H.HIBBERD. ASHRAE J v 2 n 7 July 1960 p 42-6. 
Design and performance of double effect evaporator system 
in which conditions in vapor exchanger favor evaporation 
from primary solution as vacuum is maintained therein and 
fan continuously recirculates air between contact with sprayed 
primary lithium chloride solution and spray of secondary 
solution, which is strong enough to absorb water vapor from 
primary solution ; system features are: use of same equipment 
for heating and cooling, low operating cost, independent 
humidity and temperature control. 


Free Piston to Boost Gas Air Conditioning. Am Gas Assn 
Monthly v 42 n 1 Jan 1960 p 17-18. Components and operation 
of unit to air condition homes which combines simple and 
efficient internal combustion engine and refrigerant compressor 
in single unit having only one moving part; compressor engine 
runs on natural gas, bottled gas, and automotive gasoline; 
advantages include: low first cost, quietness and economy of 
operation. 


Matching Home Air Conditioning Energy Requirements and 
Weather, R.B.JJOPLIN, E.H.MUEHLHAUSE. ASHRAE J v 2 
n 1 Jan 1960 p 70-2. Correlation of residential cooling energy 
requirements with atmospheric conditions; average gas con- 
sumption of one community used as base load for all air 
conditioning customers and degree day deficiency relationship 
then applied which avoids peculiarities of owner and relies 
on practice of average customer. 


Simplified Procedure for Calculation of Residential Cooling 
Loads, W.S.HARRIS, E.J.BROWN. ASHRAE J v 2 n 10 
Oct 1960 p 43-9, 108. Review of existing residential cooling 
load estimation procedures to develop procedure acceptable 
to entire industry; measurement of heat gains and cooling 
loads in 5 houses of different construction yielded average 
heat transfer rates through each construction at time of 
maximum load on house; proposed cooling load method is 
applicable to any house of contemporary design. 

Summer Heat Control for Small Houses, R.D.CRAMER, 
L.W.NEUBAUER. Am Soc Agric Engrs—Trans v 2 n 1 1959 
p 102-3, 105. Evaporative, refrigerated, and roof coolers tested 
for alleviation of heat in hot, dry climates; roof coolers least 
successful ; evaporative cooler raises relative humidity in room; 
refrigerated cooler does not, but operates somewhat less 
efficiently during hot weather. 


See also Air Conditioning—Aircraft Plants ; 
Air Conditioning—Petroleum Refineries; Air Conditioning— 
Printing Plants; Air Conditioning—Textile Mills; Electric 
Relays—Manufacture. 


Design for White Rooms, R.J.SCHIESSER. Air Eng v 2 
n 7 July 1960 p 42-5. Increasingly stringent requirements for 
ultra-precision assembly, which demands complete freedom 
from dust particles, have emphasized need for effective assem- 
bly enclosures; description of MIT Instrumentation Labora- 
tory’s new developed enclosures to meet needs for assembly 
of inertial guidance systems in particle free atmosphere, 
includes design, fabrication and structural material, utilities, 
air flow, filtering systems, and other vital white room enclosure 
data. 


“Fingerprinting” Airborne Dusts, D.P.LHOFFMAN. Air Eng 
vy 2 n 10 Oct 1960 p 51-5. When ‘“‘superclean’’ areas such as 
white rooms are troubled, it is important to trace source of 
dust, and control it at point of emission; methods of identify- 
ing and tracing dust particles on ‘do-it-yourself’? basis are 
described. 


Garment Plant Cooled by 4 Packaged Units, J.W.ORR. 
Heating, Piping & Air Conditioning v 32 n 4 Apr 1960 p 146-9. 
Control of 40 ton units which discharge vertically into supply 
duct suspended from precast slab roof and extending length 
of building; each unit has own forced draft cooling tower 
mounted on roof and all are 4% ft from outer wall to permit 
rear return and close tie-in with outside wall louvers for out- 
door air; winter heating is supplied by 250,000 Btu/hr input 
gas fired duct heaters in supply duct of each air conditioning 
unit; installation boosts efficiency and morale. 


Gas ‘Climate Controls’ Giant Plant. Am Gas Assn Monthly 
vy 42 n 10 Oct 1960 p 23-4. 713 ton gas engine driven refrig- 
eration system to air condition Black & Decker Mfg Co, 
Towson, Md, plant provides year round comfort cooling for 
1000 employees; air handling equipment comprises 17 Trane 
fan coil units and system of ducts for air distribution, all 
housed in building attached to main plant; system is about 
$2600 lower in annual operating cost than electricity. 


Humidity Conditioners Save 100 Tons of Cooling. Air Eng 
v 2n 8 Aug 1960 p 22-3. Combination cooling-dehumidifying 
conditioning system with much increased air handling capacity 
installed in 1954 has continued to provide consistently com- 
fortable temperature and humidity conditions in 776,000 cu ft 
of building in Peoria tractor plant of Caterpillar Tractor Co; 
description of operation and performance. 

Industrial Air Conditioning, O.T.ZIMMERMAN, I.LAVINE. 


Cost Eng v 5 n 1 Jan 1960 p 16-17. To estimate costs of 
central air-conditioning system, it is first necessary to deter- 


AIR CONDITIONING—Continued 


mine total cooling load, and then to estimate cost of com- 
ponent parts of system which will meet requirements; curves 
are given which can be used to estimate component parts 
of system used in many industrial plants. 


Plant’s Revamped Supply Air System Gives Workers Year 
"Round Comfort, K.E.ROBINSON. Heating, Piping & Air 
Conditioning v 32 n 1 Jan 1960 p 170-3. Details of remedial 
changes, in heating and ventilating systems of one-story, 
1,008,000 sq ft Chevrolet engine plant at Flint, Mich, which 
were effected after plant was in production; considerations for 
corrective measures; results were of sufficient value to have 
them incorporated in original design of new plants. 


Precise Air Conditioning Permits Production of Ultra-Pre- 
cision Bearings. Heating, Piping & Air Conditioning v 32 n 1 
Jan 1960 p 194-5. At Norma-Hoffman Bearing Corp plant, 
Stamford, Conn, where ultra-precision work requires con- 
trolled temperature and dust free area, 24 ton packaged air 
conditioning unit with special reheat coils for humidity control 
keeps air temperature within limits of 70 F (plus or minus 
1 F) and RH at 45 to 50%; system which provides 10 air 
changes/hr, diffuses air through ceiling duct distribution sys- 
tem; cyclone type classifier removes impurities down to 3 uw. 

Rheem’s Air Conditioning Highlights. Air Eng v 2 n 11 
Nov 1960 p 50. Air conditioning at Rheem Semiconductor 
Corp’s new electronics test and assembly plant, where silicon 
semi-conductors are manufactured in dust-free environment, 
is designed to meet requirements of both critical and non- 
critical areas. 


Rooftop Air Conditioning Systems Keep Photo Supplies 
Fresh. Heating, Piping & Air Conditioning v 31 n 11 Nov 1959 
p 118-20. Eastman Kodak Co’s distribution center building in 
Rochester, NY, has central station design; systems are either 
built-up or package unit type and have either draw- or blow- 
through operating principles; control systems; built-up central 
station system of blow-through design cools two 705 IBM 
computers; equipment installed on rooftop to save space; 
refrigeration system; maintenance performed by 3-man team. 


White Rooms for Project Mereury, G.R.KLINE. Air Eng 
v 2 n 11 Nov 1960 p 28-32, 58. Speck of dust in complex 
mechanism of manned space capsule for project Mercury 
could cause satellite to be thrown out of orbit; description 
of how McDonnell Aircraft Corp builds space capsules under 
superclean conditions, with full details on white room design, 
construction, make-up air and zone control, and maintenance. 


Laboratories. See also Air Conditioning—Design ; Chemical Lab- 
oratories—Radioactive. 


Air Conditioned Laboratory at Telephone Works. Heating 
v 22 n 170 Feb 1960 p 51-5. Laboratory of Eriesson Telephones, 
Ltd, Beeston, Notts, has roof mounted system to provide year 
round comfort conditioning and handle internal heat gains 
from test equipment; air heating is by steam from boiler 
house and cooling is by chilled water from ground floor refrig- 
erating plant; secondary system for dissipating heat from test 
equipment uses air from main supply ducts and from recireu- 
lation duct; roof mounted plants comprise reheater battery, 
supply and extract fan; control systems. 


Roof Spraying Systems Offer Low Cost, Effective Relief 
from Summer Heat, W.O.KIND. Heating, Piping & Air Con- 
ditioning v 32 n 1 Jan 1960 p 200-3. Design and economic 
factors of system used at ITT Laboratory, Nutley, NJ; system, 
comprising 6-zone pierced pipe-type copper tube piping, and 
relief valve to drain excess water and insure spray pattern, 
is mounted on pitched gravel roof; each zone runs auto- 
matically wetted 1/6 of time while other five are drying; best 
spray coverage obtained with 20 psi or slightly lower. 


Use of Refrigerating Machines for Indirect Heat Recovery, 
H.S.KEHRLI. Western Elec Engr v 4 n 2 Apr 1960 p 31-5. 
How indirect heat recovery is used as part of year-round air- 
conditioning system of Bell Telephone Laboratories building 
at Holmdel, NJ; heat from return air places load on refrigera- 
tion machines, which gives desired effect of heating water in 
refrigerant condenser, rather than cooling water in cooler. 


Load. See also Air Conditioning—Office Buildings; Electric 
Lighting. 

Air Conditioning for Higher Lighting Levels, W.S.FISHER, 
J.E.FLYNN. Arch Ree v 126 n 5 Nov 1959 p 230-7. Effects 
of heat load of electric lighting on air conditioning; large 
portion of heat from lighting fixtures can be removed at 
source by exhaust air, or by cooling water; in certain cases, 
in winter, it is possible for lighting to supply 100% of heat 
required for comfort; test results on use of exhaust air for 
cooling of fixtures. 


Noise. Control Air Conditioning Noise In Advanced Planning 
Stage, C.H.ALLEN. Heating, Piping & Air Conditioning vy 31 
n 10 Oct 1959 p 103-8. Design considerations relative to 
adjusting and shaping of noise background to meet demands 
for speech communication, privacy and for comfort; analysis of 
noise; speech interference level and NCA curves sre described 
relative to their use as design criteria; methods tor isolating 
noise, and main noise sources are described. 
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Duct Parts Create Sound, W.F.KERKA. ASHRAE J v 2n 3 
Mar 1960 p 49-54. Information on noise generation of com- 
ponents must be known to predict expected levels within 
duct and occupied space; study described to determine noise 
generation and sound attenuation in elbows and turning vanes 
as function of frequency; no-flow attenuation in lower fre- 
quencies of unlined ducting depends on mass and resonance 
frequency of duct walls; no-flow attenuation in elbows and 
turning vanes depends on elbow size and angle. 

Noise and Vibration in Air Handling System, C.0.WOOD. 
Air Eng v 2 n 6 June 1960 p 23-6, 49. Wherever decibel level 
is critical, noise and vibration create serious problems in loca- 
tion of systems; 14 procedures are recommended for elimina- 
tion of noise and vibration in ducts. 

Packaged Sound Attenuators for Air-Conditioning Systems, 
N.DOELLING. ASHRAE J v 2 n 2 Feb 1960 p 46-50. Physical 
mechanisms for noise reduction, and guides for selecting 
package attenuators to solve specific noise problems; noise 
reduction vs frequency characteristics of about 20 commercially 
available prefabricated units are compared; standards needed 
include ways of dealing with noise generation characteristics 
of package attenuators and effects of high speed air flow. 


Practical Selection of Sound Control Treatment for Duct 
Systems, J.W.OVEREND. Air Conditioning, Heating & Vent 
v 57 n 8 Aug 1960 p 63-6. Method for reducing duct noise is 
based on noise criteria curve of room to be air conditioned ; 
factors governing use of duct lining, parallel baffles, egg crate 
(baffles), circular mufflers and manufactured sound traps to 
meet pressure loss and space requirements as well as noise 
reduction; specification for duct sound attenuators. 

Recommended Loudness Limits for Noise from Heating, 
Air Conditioning Equipment, H.C.HARDY. Heating, Piping 
& Air Conditioning v 31 n 11 Nov 1959 p 129-30. Six step 
procedure for computing loudness limits for noise from heating 
and air conditioning equipment in occupied areas; chart lists 
recommended limits for very quiet, quiet and slightly noisy 
loudness levels for areas such as offices, restaurants, churches, 
schools, hospitals, retail stores, hotels, residences, auditoriums, 
sports arenas, manufacturing arenas and public buildings. 

Odor Control. See also Odor Control. 

Odor Control in Air Conditioned Spaces, W.VIESSMAN. 
Indus Refrig Aug 1960 p 16-7, 20-4. Sources of odors, detec- 
tion and measurement methods, effects of temperature and 
humidity on odor; odor removal by physical and chemical 
methods. 


Odour Problem in Air-Conditioning, B.M.ROBERTS. Heat- 
ing & Vent Engr v 33 n 394 May 1960 p 478-82. Impurities 
in air, air cleaning equipment, air sterilization and problems 
of odor removal are considered relative to using mechanical 
and chemical means to remove or mask odor, 20 refs. 

Office Buildings. See also Air Conditioning—Bank Buildings; 
Air Conditioning—Units. 


Air Conditioning Operating Costs of Multi-story Office Build- 
ings, M.BACKER, G.FURGIUELE. Air Conditioning, Heating 
& Vent v 57 n 9 Sept 1960 p 57-62. Air distribution system, 
electrical energy and demand, temperature control system, 
maintenance and piping distribution are considered for five 
Houston, Tex, buildings to determine effect of each on operat- 
ing costs and determine factors and procedures leading to 
greater economy; most important factor is selection and 
operation of main refrigeration machines and use of motors 
which will allow for power factor correction. 


Building Design Trend Paves Way for Integrated Lighting, 
Cooling, W.S.FISHER, J.E.FLYNN. Heating, Piping & Air 
Conditioning v 32 n 10 Oct 1960 p 113-17. Physical principles 
and methods for using integrated lighting-air conditioning 
system in office buildings having high solar gain, whereby 
part of room air is exhausted through luminaries with remain- 
der cycled to cooling unit; air removed to outside in warm 
weather, recirculated to central system for heating during 
cold weather; advantages include raised lamp efficiencies and 
saving of cooling load; cost factors. 


Building Structure Substitutes for Ductwork. Air Condi- 
tioning, Heating & Vent v 57 n 7 July 1960 p 98-9. Single 
duct, all-air distribution system in 24 story office building 
has horizontal ducts which are made up of floor, outside wall, 
inside wainscoting and sill; they are continuous along each 
side of building on every floor, and are fed from corners of 
building to which they attach; inside liner guarantees pressure 
maintenance and high static regain assures stable system; 
piping is at minimum, 

Comparative Cost of High Velocity Dual Duct Systems, N.S. 
SHATALOFF. Air Conditioning, Heating & Vent v 57 n 6 
June 1960 p 55-61. Economie aspects of installed costs of air 
conditioning systems; two main methods of volumetric control, 
direct and indirect methods, and effect of each upon owning 
cost of installation are examined for office buildings. 

Compare Air Conditioning for Two New Skyscrapers, 
L.SMITH. Heating, Piping & Air Conditioning v 32 n 7 July 
1960 p 138-9. Differences in Equitable Life Assurance and 
First National City Bank buildings which are air conditioned 


AIR CONDITIONING—Continued 


by perimeter systems using induction units, temperature con- 
trolled by pneumatic room thermostats operating throttling 
valves in water supply to units, and use excess conditioned 
air for ventilating kitchens and other working spaces; system 
capacities of bank building which has 34 units and Equitable 
building which has 43; auxiliary equipment. 

Frigibloe System of Air-Conditioning, J.GRINDROD. Heat- 
ing & Vent Engr v 33 n 395 June 1960 p 560-2. Design and 
operation of refrigerating plant using centrifugal and axial 
compressors for use as units in air conditioning plants in office 
buildings with 1,200,000 to 12,000,000 Btu/hr being available 
per machine; features are simplicity, easy maintenance and 
reliability in service; unit also has applications in_ ships, 
chemical and photographic works, breweries, mines and steel- 
works. 


Heating and Air Conditioning of Lloyd’s New Building, Lon- 
don, J.R.KELL, L.N.DOE. Instn Heating & Vent Engrs— 
J v 28 May 1960 p 37-56. Air conditioning plant has spray 
chamber for humidity control, six recirculating plants serving 
various zones in underwriting room with booster heater for 
temperature trimming; heating in underwriting room is by 
series of steel radiant panels inset into marble wall finish 
underneath windows; on upper floors heating is by embedded 
ceiling panels using continuous copper coils; inlet and extract 
ventilation plants. 


High-Velocity Air-Conditioning, J.K.LMACVICAR, G.GRAY, 
J.BAXTER. Instn Heating & Vent Engrs—J v 28 Apr 1960 
p 1-22. Design, construction and application to office buildings 
of twin-duct system; variety of mixing and terminal boxes 
and methods for achieving sound and pressure attenuation ; 
construction and type of joints to be used and types of 
branch takeoff to be adopted; illustrations for application of 
flexible ducting as means of coupling up to mixing boxes, 
and also to ceiling diffusers where they are remote from 
mixing device itself. 


High Velocity Air Conditioning Systems, J.CUTHBERT. 
Heating & Air Conditioning v 24 n 6 June 1960 p 575-7, 
v 25 nl, 2 July 1960 p 52-4, Aug 143-5. Description of system 
having air velocities up to 4000 rpm and which employs 
room terminal units incorporating heating and/or cooling 
coils with water circulating through coils; characteristics and 
operation of dual duct systems; comparison of systems. 


How to Operate Induction Unit Systems When Changeover 
Point is Subfreezing, H.C.GUPTA. Heating, Piping & Air 
Conditioning v 32 n 5, 6 pt 1 May 1960 p 1387-40, pt 2 June 
p 163-6. Description of system functioning on modified method 
of operation only between periods when outdoor air tempera- 
ture is between 40 F and changeover point; conventional 
induction unit operates more efficiently during mild weather ; 
system facilitates use of heat rejected into refrigerating ma- 
chine condensor for reheat to primary air when outdoor air 
temperature is below 40 F thereby eliminating cooling tower; 
table determines minimum quantity of air to be supplied for 
proper unit operation. 


Methods of Air Conditioning Multi-Storey Buildings, W. 
SENNHAUSER. Heating & Vent Engr v 34 n 399 Oct 1960 
p 175-82. Comfort requirements, climatic and technical con- 
siderations and air conditioning methods are examined for 
office buildings, where desire for more light and air lead to 
buildings consisting almost entirely of glass which raises 
difficulties in disposal of unwanted radiant heat. 


New and Existing Equipment Combined to Air Condition 
Government Printing Office Year ’Round, W.G.ROBERTSON 
Jr, E.LMORITZ. Heating, Piping & Air Conditioning v 32 n 8 
Aug 1960 p 110-13. Facility which comprises three adjacent 
8 story buildings kept existing 640 ton cooling system, trans- 
ferred self-contained units to another building and added 
chilled water plant comprising two centrifugal chillers totaling 
2025 tons of cooling capacity and necessary pumps and cooling 
tower; all buildings have l-p steam heating using under- 
window radiation; system permits close temperature and 
humidity control. 


Old and New Combined for Multi-Building Year ’Round 
System, S.T.KANNO. Heating, Piping & Air Conditioning 
v 32 n 10 Oct 1960 p 109-12. Capacities of six building com- 
plex of Ohio Oil Co, Findlay, Ohio, which uses fan coil system 
with low air distribution and interior zoning serviced by 
central utility plant which provides steam and hot water 
heating and chilled water for cooling; same cooling towers 
serve new building and central station units in older buildings ; 
provisions for future expansion. 


Power Requirements for Commercial Air-Conditioning Sys- 
tems, L.C.A.WALFORD. Instn Heating & Vent Engrs—J v 27 
Oct 1959 p 209-13. Factors contributing to establishment of 
electrical requirements created by office air conditioning; of 
total, about 50% are due to internal load generated by lights, 
business machines and occupants, remainder resulting from 
solar and transmission gain and ventilation of air; it is shown 
that total load is of order of 3.5 tons of refrigeration effect 
per 1000 sq ft of area, and that motor hp must be of order 
of 5.5/1000 sq ft of net area. 


Petroleum Refineries. 


Power Plants. 
Power Supply. 
Printing Plants. 


Reversed Cycle. 
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Risers in Mullions Serve Induction Units. Air Conditioning, 
Heating & Vent v 57 n 4 Apr 1960 p 96-7. Vertical, anodized 
aluminum mullions serve 48 story Time & Life Building as 
enclosures for ductwork feeding year-round air conditioning 
units serving peripheral zones; mullions run one window in 
from columns and corners, so that there is choice between 
two supply ducts available for each bay; refrigeration plant 
earries air conditioning load through 22nd floor with com- 
pressor on 46th floor serving rest of building; each duct is 
attached to building by one anchor. 


Simple Solution to Completely Automatic Changeovers in 
Air Conditioning is Three-Pipe System, A.I.McFARLAN. 
ASHRAE J v 2 n 7 July 1960 p 48-52. Design and operation 
of system which has coil for adding heat to cold line and 
second coil to remove heat from hot line; each coil is pro- 
vided with three-way valve to mix two water temperatures 
to provide required temperatures of hot and cold air; system 
applicable to office buildings, saves space by eliminating 
double fans; feature is that when heating and cooling are 
simultaneously required temperature of water in cold line 
can be raised to maximum while water temperature in hot line 
is decreased. 


Single-Duct Induction in Modern Buildings, A.J.ROBERTS. 
Instn Heating & Vent Engrs—J v 28 Aug 1960 p 157-72. 
Methods for selection, ducting design, noise attenuation and 
ealeulating refrigeration for system for heating, ventilating 
or air conditioning of office buildings; main components are 
window units, system of ducts, central plant, water pipe 
system and boilers and refrigeration plant; central plant 
comprises fan, filter, heater, cooler and dehumidifier. 


Solution Using Single-Duct Induction System, P.W.G.Van 
der BROEK, G.G.HALMOS. Instn Heating & Vent Engrs— 
J v 28 Oct 1960 p 228-37. Office building, divided into six 
zones each facing north and south, has roof mounted, individ- 
ually controlled induction-type units placed in corridors above 
suspended ceilings; units comprise sound box to muffle duct 
noises, secondary cooling coil with insulation; refrigeration 
plant has 400 ton capacity, each 100 ton unit having two 
compressors driven by separate motors; costs for installation, 
fuel and power are given. 


Three-Pipe System Gives Tenants Full Comfort Control, 
A.KRAPEK. Heating, Piping & Air Conditioning v 32 n 10 
Oct 1960 p 125-8. To provide individual room comfort control, 
Lansing, Mich, Medical-Dental building uses three pipe system 
with separate hot and chilled water lines connected to thermo- 
statically controlled three-way valve at each terminal unit, 
but with single common return from all coils; return line is 
split to heat exchanger and absorption type chiller on dis- 
charge side of circulation pump, system uses steam boiler, 
steam to water heat exchanger and steam absorption chiller. 


Two Separate Systems Air Condition 64-Year-Old Office 
Building, A.F.MANNA. Heating, Piping & Air Conditioning 
v 32 n 3 Mar 1960 p 122-4. System capacities for 8 story 
Cleveland, Ohio, office building which has exterior zone using 
high pressure induction unit under each window, and interior 
zone using low velocity along center core walls above egg- 
erate ceiling; interior zone is served by two units, one in 
penthouse feeding down for top through floors and one unit 
in basement feeding up to first five floors; perimeter zone is 
supplied by central primary air unit. 


Unique Heating-Cooling Installation in New Reynolds Metals 

Building, G.SIEGEL. Air Eng v 2 n 4 Apr 1960 p 22-8, 49, 51. 
Description of how many air conditioning problems presented 
by hollow core building with movable office partitions, waffle 
shaped concrete slab construction, and balcony offices, were 
resolved by system design engineers; comparison of gas vs oil 
fuel, and centrifugal vs absorption refrigeration machines is 
provided. 
Refinery is Completely Air Cooled, D.H. 
STORMONT, Oil & Gas J v 58 n 44 Oct 31 1960 p 123, 126. 
Processing facilities at Rotterdam refinery consist of 100,000 
bbl crude unit, 16,500 bbl cyclic Powerformer, and 16,500 bbl 
gas-oil Hydrofiner; copper chloride treating facilities were 
provided for lighter products; plant produces about 15% 
gasoline; other products include jet fuels, heating oils, diesel 
fuels, several grades of industrial fuel oils; operation of elec- 
tronic control and air cooling system. 


See Steam Power Plants. 
See Air Conditioning—Office Buildings. 


Air Conditioning in Print Works. Heating v 22 
n 173 May 1960 p 167-8. Plant at Kalamazoo, Ltd, Birming- 
ham, controls conditions to 54% RH and 68 F in single story 
“Northlight” building; conditioned air is delivered at high 
level into working area by Airmaster diffusers ; maximum of 
130,000 efm of air is delivered by fans; water cooling is 
obtained by 150 hp compressor refrigeration plant; two pumps 
in parallel feed spray and scrubbers; plant is fully automatic 
and is controlled from thermostats working in conjunction 
with electronic control equipment. 


See Heat Pump Systems. 
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School Buildings. Decide to Completely Air Condition New Navy 
Guided Missile School, D.L.GUSLER. Heating, Piping & Air 
Conditioning v 32 n 2 Feb 1960 p 111-13. School at Dam 
Neck, Va, has two mechanical equipment rooms first of which 
is two level room, lower level one containing centrifugal 
water chiller of 274 ton cooling capacity and auxiliary equip- 
ment, air conditioning systems 8 and 4 rated at 19,910 cfm, 
626,187 Btu/hr and 30,261 cfm and 721,036 Btu/hr, respec- 
tively; upper level houses air conditioning systems 1 and 2 
rated at 24,355 cfm, 604,085 Btu/hr and 23,695 cfm, 588,283 
Btu/hyr respectively. 


Ships. Air Conditioning of Lykes Vessels, J.W.MARKERT. Mar 
Eng v 65 n 5 May 1960 p 62-3, 138. Installation for dry cargo 
vessels built in United States with air conditioning incorporated 
in original design, consists of one Carrier conduit induction 
system and one conventional Class ‘‘A’’ system; former serves 
all spaces except dining room, lounge and crew’s mess and 
recreation room, which are served by Class “A” system; ar- 
rangement diagrams. 


Comparative Analysis of Three Systems of Marine Air 
Conditioning, B.LHICKMOTT. Shipbldg & Shipg Rec v 94 n 21 
Dec 31 1959 p 672-4. Calculations are based on port aft accom- 
modation of 18,000-ton dwt oil tanker, with normal insula- 
tion to ship’s side, engine casing, etc, to give over-all insulating 
factor to boundaries of 0.25 Btu/hr/sq ft/degree temperature 
difference; systems considered are conventional central, true 
high velocity air, and induction type air conditioning. Abstract 
of paper before Soc Naval Architects and Mar Engrs. 


Marine Air Conditioning Development Makes Duct Work 
Easy. Indus Refrig June 1960 p 13, 16. New technique em- 
ploys spirally wound air ducts supplied in 12-ft lengths, which 
are connected into air conditioning network throughout ship 
by factory fabricated couplings and fittings or by quick 
couplers; system will be installed by nine 11,000-ton cargo 
liners for Lykes Bros Steamship Co. 


Mormac Ships Boast Balanced Comfort, S.W.BROWN. Mar 
Eng v 65 n 9 Aug 1960 p 70-1, 142. Description of all air, 
twin pipe air conditioning system for Mormacpride and seven 
new sister ships, which are 10,500-ton dw cargo-passenger 
vessels; basic components are central station packaged air 
conditioning unit, quick clamping air pipe, clamps and fittings, 
and room mixing unit (automatic or manual). 

Refrigerating Plant for Very Large Marine Air Condition- 
ing Installations, F.G.RUSSELL ROBERTS. Instn Engrs & 
Shipbldrs in Scotland—Trans v 103 pt 3 1959-60 p 54-88, 
2 folding sheets, (discussion) 89-90, pt 4 p 91-9; see also 
abstract in Shipbldr & Mar Engine-Bldr v 67 n 636 Dec 1960 
p 672-7; J Refrig v 3 n 5 Sept-Oct 1960 p 118-22. Factors in 
type of plant, choice of refrigerant, and extent of standby 
plant for passenger vessels; problems involved in distribution 
of cooling effect by piping; it is noted that plants have 
increased in size up to those now being fitted in Canberra and 
Oriana, ships in 40,000 to 45,000 ton class with plant capable 
of extracting 22-million Btu per hr under peak load conditions. 

Shipboard Air Conditioning Design Is Based on Unusual 
Consideration, L.SMITH. Heating, Piping & Air Conditioning 
v 31 n 10 Oct 1959 p 114-17. Mobility of craft, humid salt 
air, watertight bulkheads, stateroom size, special ventilation 
requirements, and installation are considered relative to their 
influence on design of stateroom air conditioning system ; 
features of terminal reheat and dual duct systems; latter offers 
Savings in space through use of small piping and ducts, and 
lower air flow volume; control systems on freighters and 
passenger liners described. 

Solar. See also Heating—Solar. 

Report on Utilization of Solar Energy for Refrigeration and 
Air Conditioning Applications, J.C.KAPUR. Solar Energy 
v 4n1 Jan 1960 p 39-46. Prevailing wet bulb temperatures 
in India vary between 80-85 F; high wet bulb temperatures 
rule out evaporative cooling, and high cost rules out refrig- 
eration air conditioning; study explores possibility of use of 
solar energy in conjunction with different systems of dehydra- 
tion and cooling of air; adsorption or absorption systems of 
dehumidification with sensible and evaporative cooling of air 
shows promise. 


Tests Prove Feasibility of Solar Air Conditioning, M.EISEN- 
STADT, F.M.FLANIGAN, E.A.FARBER. Heating, Piping & 
Air Conditioning v 32 n 11 Nov 1960 p 120-6. Engineering 
features of ammonia water absorption refrigeration system 
using hot water from flat plate solar absorber for regenera- 
tion, as means of comfort cooling with solar energy; inter- 
mittent cycle was tested to determine effects of hot water 
temperature and ammonia concentration on system perform- 
ance and to evaluate system’s practicality and to apply these 
results to continuous cycle; data indicate system is thermo- 
dynamically feasible. 


Space Vehicles. See Space Vehicles—Life Support Systems. 
Store Buildings. See also Air Conditioning—Units. 


Double Duty Served by Swiss Dress Shop Air Conditioning 
Equipment. ASHRAE J v 1 n 11 Nov 1959 p 78. System, 
at Fashion House of Feldpausch, has 165 ton capacity, 135 
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tons of which are supplied by two compressors, supplemented 
by precooled well water at 52 F, operating at 1450 rpm and 
direct connected to electric motors; system uses refrigerant 
22, and includes two coolers of Acme through-tube type 
which reduce water temperature from 53 to 43 F; air circula- 
tion and distribution maintained by three fans of 60,000 cfm 
capacity; equipment color coded and may be inspected by 
visitors. 

Submarines. Design of Air Conditioning and Ventilating Sys- 
tems for Nuclear Submarines, J.E.McGILL. Soe Naval Archi- 
tects & Mar Engrs—Trans v 67 1959 p 6538-79 (discussion) 
680-5. Procedure followed in design of system for “‘fleet bal- 
listic missile submarine’, designed at Electric Boat Div, 
General Dynamics Corp, Groton, Conn, is used as_ basis; 
method for determination of air conditioning, cooling, and 
de-humidification load; selection of equipment for air moving 
and cooling, and for refrigerant cooling; arrangement of 
high velocity system for distribution of air. 


Television Studios. B.B.C. Television Centre. Heating v 22 n 176 
Aug 1960 p 277-83. Design and construction features of air 
conditioning and ventilation installation comprising 19 air 
conditioning plants, 22 ventilating plants, 8 lavatory extract 
plants, and 2 absorption refrigerating machines; entire system 
employs absorption type steam fed refrigeration for chilled 
water supplies; l-p hot water heating system serves non-air 
conditioned parts of buildings; heat is derived from central 
oil fired boiler house. 


Textile Mills. New Air Conditioning Helps Greenwood Mills, 
Z.H.OWINGS. Textile World v 109 n 12 Dee 1959 p 60-1. 
By installing 10 separate and complete air conditioning units 
at its Mathews Plant, Greenwood Mills is controlling tempera- 
ture and humidity closely in four production departments ; 
system consists of individual units that hang from ceilings ; 
overall plant conditions are 82 F temperature and 50% relative 
humidity with minor differences in several locations; each of 
10 spray washer units services 3900 sq ft of floor area; mill 
handles cotton and synthetic fibers. 


Units. See also Air Conditioning—Houses; Air Conditioning— 
Industrial Plants; Air Conditioning—Office Buildings; Air 
Conditioning—Ships; Air Conditioning—Textile Mills; Elec- 
tric Appliances—Manufacture. 


Air-Cooled Absorption Cycle, R.LH.MERRICK, R.A.ENGLISH. 
ASHRAE J v 2 n 8 Aug 1960 p 39-41. Development of cycle 
applicable in 8 and 4% ton gas fired air conditioning equip- 
ment which uses ammonia-water as refrigerant-absorbent com- 
bination; feature of cycle is use of hermetic transfer device 
to cireulate solution and _ solution-cooled rectifier piped in 
parallel with heat exchanger to improve cycle efficiency. 


Air Treatment—Prevention of Corrosion in Storage, L.WAL- 
TER. Corrosion Technology v 6 n 11, 12 Nov 1959 p 327-9, 
Dec p 372-3, 382. Nov: Properties of air discussed and intro- 
duction given to various air treatments necessary for prevent- 
ing corrosion of metal in storage. Dec: Operation of different 
systems; approach made by designer of air conditioning sys- 
tems after basic requirements have been specified. 

Automatic Brazing Machine in Continuous Line for Assem- 
bling Heat Exchangers, N.L.BOISVERT. Indus Heating v 26 
n 12 Dec 1959 p 2442-4, 2446. Automatic, gas-fired brazing of 
tube return bends at Decatur, Ala, plant of Air Conditioning 
and Refrigeration Div of Worthington Corp is integral process 
of efficient production line for assembly of 3-, 5- and 71%4-ton 
heat exchangers; brazing machine was built by Selas Corp 
and installed in heat exchanger assembly line; heat for 
brazing is supplied by specially designed panel of Selas 
Duradiant burners. 

How to Estimate Energy Requirements for Big Building Air 
Conditioning. Heating, Piping & Air Conditioning v 32 n 1 
Jan 1960 p 157-64. Basis of method determining requirements 
for electric, steam or gas units, which is obtained by finding 
product sums of energy input at 4, %, % and full load level, 
and total hours during which level will be operated throughout 
air conditioning season; four steps in formulating require- 
ments ; procedures for determining requirements of auxiliaries ; 
method applicable to apartment buildings, hotels, office build- 
ings, and department stores. 

Packaged Units Condition Dallas Furnishings Mart, W.H. 
BALKA, Heating, Piping & Air Conditioning v 32 n 7 July 
1960 p 134-6. 2 story, windowless Dallas Home Furnishings 
Mart uses 221 packaged ceiling mounted air conditioning 
units with total cooling capacity of 1184 tons and two double 
cell roof mounted cooling towers, each of 585 tons capacity 
to provide 185 tenants with individual room control; outside 
air is admitted by nine roof mounted centrifugalfans through 
ducts to outlets; two equipment rooms, one on each floor, 
house three 900 gpm centrifugal pumps each that deliver 
chilled and hot water to units. 


Room Air Conditioners. NEMA—Publ n CN 1-1960 Aug 1960 
14 p. Definitions, rating standards and test procedures for 
room air conditioners; load estimate form suitable for estimat- 
ing cooling load for comfort air-conditioning installations 
which do not require specific conditions of inside temperature 
and humidity. 


AIR CONDITIONING— Continued 


Water Supply. Water Composition Changes in Air Conditioning 
Equipment, S.SUSSMAN, I.L.PORTNOY. Am Water Works 
Assn—J v 51 n 8 Aug 1959 p 953-63. Analysis of changes of 
water characteristics in once-through systems, closed systems, 
air washers and cooling towers; effect of changes in municipal 
water supply; cooling water treatment. 


AIR CURTAINS. See Doors—Air Curtains. 
AIR CUSHIONS. See Vehicles—Ground Effect. 
AIR DIFFUSERS. See Flow of Fluids—Diffusers. 
AIR EJECTORS 
See also Aircraft—Auxiliary Equipment; Steam Condensers. 


Betriebs- und Versuchsergebnisse von neuen Strahlsaugap- 
paraten, F.SCHUPP. Brennstoff-Waerme-Kraft v 11 n 
Sept 1959 p 420-4. Performance and test results of new jet- 
type ejector system; reference to previous work on author’s 
concept to improve performance of ejectors for condensing 
steam plants (see Engineering Index 1957 p 18 and 1077 
respectively) ; details of new system, example of application 
and performance. 


Experienze su eiettori, C.CODEGONE. Termotecnica v 13 
n 10 Oct 1959 p 481-95. Experiments on ejectors; investigation 
of efficiency losses in ejector under supersonic velocities ; 
characteristics of DeLaval tube and testing apparatus; study 
of pressure performance related to steam without air or steam 
and air admission, diameter of admission and angle of ejec- 
tion; tables and charts. 


Mass Flow and Mixing Process in Low-Velocity Air Hjec- 
tors, L.JI.KASTNER, J.B.McGARRY. Engineer v 210 n 5453 
July 29 1960 p 190-2. Investigation of ejector performance 
when forcing air velocity is very low, in order of 100-200 fps 
or less; to re-examine certain literature conclusions on best 
mixing length, higher forcing velocities in range 1000-1500 fps 
were used. 

Regelbare Mehrfach-Strahlsauger, F.SCUPP. VDI Zeit v 101 
n 34 Dee 1 1959 p 1630-5. Controlled multiple ejectors; theory 
of increasing efficiency of ejectors for exhausting gases from 
vacuum by dividing total extraction process into several phases 
and/or combining use of steam and water jets in one appara- 
tus; examples of differently designed apparatus for 2- and 
8-stage extraction of gas/steam mixtures in condensers. 


AIR ENGINES 
See also Internal Combustion Engines—-Rotary. 


Generalized Thermodynamic Analysis of Stirling Engines, 
T.FINKELSTEIN. SAE—Paper n 118B for meeting Jan 11-15 
1960 88 p. Case of limited heat transfer coefficient and variable 
exposed surface area for cylinder is treated in analysis; ex- 
pressions for cyclic pressure and temperature variations of 
working fluid derived by using stepwise numerical integration 
methods; complete heat balance is obtained so that actual 
efficiencies or coefficients of performance can be calculated; 
numerical examples covering range of operation between 
adiabatic conditions and isothermal operation. 


GMR Stirling Thermal Engine—Part of Stirling Engine 
Story—1960 Chapter, G.FLYNN, Jr, W.H.PERCIVAL, F.E. 
HEFFNER. SAE—Paper n 118A for meeting Jan 11-15 1960 
37 p; see also SAE—Trans v 68 1960 p 665-83 (discussion) 
683-4; SAE—J v 68 n 4 Apr 1960 p 42-51. External com- 
bustion engine which represents cooperative design of Philips 
Research Laboratories, Netherlands, and General Motors Re- 
search Laboratories, evolved during 20 yr program; inherent 
potentialities of ideal Stirling cycle in comparison to basic 
eycles of other engines are shown; physical engine and its 
method of operation; performance data from first two modern 
engines operated in United States. 


Optimization of Phase Angle and Volume Ratio for Stirling 
Engines, T.FINKELSTEIN. SAE—Paper n 118C for meeting 
Jan 11-15 1960 80 p. Paper refers to closed, reversible regen- 
erative gas cycle machines which operate as prime covers, 
heat pumps and refrigerators; principles and possible designs ; 
analytical expressions for pressure variations, work output 
and heat transfer quantities are derived; non-dimensional 
parameters are defined, including group expressing ‘Specific 
Performance”; analytical simultaneous optimization for two 
basic design parameters. 


AIR FILTERS. See Filters. 

AIR GAGES. See Gages—Pneumatic. 
AIR HEATERS. See Air Preheaters. 
AIR LINES. See Air Transportation. 
AIR LIQUEFACTION 


Hydrocarbon Contamination of Air Separation Plant, R.F. 
BOLLEN. Chem Eng Progress v 56 n 56 May 1960 p 61-2. 
Case study of hydrocarbon contamination incident, which oc- 
curred in air separation plant at Dow Chemical Co, Sarnia, 
Ont; procedure developed for safe purge and derime of air 
separation plant had three main phases: to dilute oxygen 
concentration, slowly raise temperatures, and carry out com- 
plete and thorough derime. 


Computer Applications. 
Inertial. 
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Kleinere Luftverfluessigungs- und Trennanlagen, U.BIN- 
DER. Schweiz Bauzeitung v 78 n 16 Apr 21 1960 p 362-6. 
Smaller air liquefaction and separation plants; description 
of Swiss liquefaction devices operating on general principle 
of compression of air to 100 atm and cooling to —150 F by 
counter flow heat exchanger; other devices for separation of 
oxygen and nitrogen operating on same principle with addition 
of rectification and condensers. 


AIR NAVIGATION 


See also Air Transportation; Aireraft—Contyrol Equipment ; 
Aircraft—Radio Equipment; Aircraft, Military; Aircraft, 
Training; Aircraft Instruments; Direction Finding Systems; 
Gyroscopes; Helicopters—Instruments ; Photogrammetry; Ra- 
dar; Rockets and Missiles—Control; Space Flight. 


Anticipatory Display Design Through Use of Analog Com- 
puter, L.J.FOGEL, M.DWONCZYK. IRE—Trans on Aeronau- 
tical & Navigational Electronics vy ANE-6 n 4 Dee 1959 
p_ 228-39. Pilot’s available “time for decision’ is steadily 
diminishing ; one way to overcome this limitation is through 
incorporation in aircraft of anticipatory displays that offer 
prediction of various parameters so that human operator is 
projected ahead of system; by simulating aircraft with 
analog computer, effectiveness of various piloting techniques, 
as ee as prediction intervals, was explored; results de- 
scribed. 


Design Considerations for Celestial Navigation Trainer, 
M.D.BENNETT, N.B.MICKELSON. Inst Radio Engrs—Trans 
on Military Electronics v MIL-3 n 3 July 1959 p 69-75. Celestial 
Navigation Trainer, Device 1A19, permits rapid training of 
personnel under all geographical conditions; based upon opera- 
tional equipment, its accuracy is well within limits required 
for practical navigation; techniques used for simulation of 
motion as well as references and changes in references re- 
quired for navigating. 


In-Flight Measurement of Time Required for Pilot to Re- 
spond to Aircraft Disturbance, H.A.KUEHNEL. NASA—Tech 
Note D-221 Mar 1960 17 p. Human pilot reaction time was 
measured in flight with jet powered trainer aircraft; data 
indicate that average reaction time is about 0.23 see in 
response to lateral, and 0.33 see for longitudinal upsets. 


Modern Trends in Air Navigation and Traffic Control, F.W. 
DAWSON. Instn Engrs, Australia—J v 31 n 12 Dee 1959 
p 287-93. Comparison of electronic engineering practices in 
civil aviation, air navigation, and traffic control fields in 
Australia and overseas; foreign data are based on study 
made in course of overseas visit in 1958-59. 


New Concept in Automatic Landing in Navigation, F.K. 
PREIKSCHAT. SAE—Paper n 237C for meeting Oct 10-14 
1960 11 p. Requirements for future systems as stipulated by 
FAA and US Air Force; navigational and landing system 
should use same airborne equipment so that aircraft will 
carry single package containing transponder and necessary 
data inputs and outputs; basic system is 3-way interrogator- 
transponder which is explained in block diagram; technical 
details relating to pulsed FM code transmission, encoding 
and decoding, angular measurement, antenna system. 


Star Tracker Uses Electronic Scanning, W.D.ATWILL. 
Electronics v 33 n 40 Sept 30 1960 p 88-91. Experimental 
stellar tracking system is described that scans image tube 
electronically, and generates error signal when optical axis 
of tracker deviates from line of sight to star; tracking is at 
rate of almost 1 radian/sec. 


Statistical Analysis of Cross-Track Errors in Navigation 
System Utilizing Intermittent Fixes, H.STARAS, R.W.KLOPF- 
ENSTEIN. IRE—Trans on Aeronautical & Navigational Elec- 
tronics v ANE-7 n 1 Mar 1960 p 15-19. Model is developed 
relating navigational instrument errors to actual cross-track 
error of aircraft; at set of equispaced points, fixes on pre- 
cisely known landmarks are obtained whose accuracy is 
assumed independent of length of flight; optimum procedure 
is developed for utilizing these fixes to calibrate compass on 
board aircraft. 


See Air Navigation—Inertial. 


See also Aircraft, Research; Rockets and Missiles— 
Control. 


Better Inertial Indicators for Attitude and Heading, J.M. 
SLATER. Control Eng v 7 n 2 Feb 1960 p 88-92. Evaluation 
of several methods of combining gyro-vertical or gyro-horizon 
and directional gyroscope in single three-axis instrument. 


Doppler-Inertial Navigation System for Jet Transport, L.S. 
REEL. SAE—J v 68 n 2 Feb 1960 p 70-2. Indexed in Engin- 
eering Index 1959 p 33 from SAE—Paper n 111V 1959. 


Doppler Radars for Guidanee—Design Techniques and Per- 
formance, W.R.FRIED. ARS—J v 29 n 12 Dee 1959 p 957-67. 
Fundamental principles of self contained Doppler velocity 
measuring radars and Doppler guidance systems; comparison 
of various design techniques, advantages and limitations of 
each; overall configuration of typical Doppler radar; it is 
shown that basic velocity information with probable error of 


AIR NAVIGATION—Continued 


near 0.1% is obtainable from Doppler radar; nature of some 
system errors including effects of directional and attitude 
references. 54 refs. 


Foucault Pendulum Effect in Schuler-Tuned System, C. 
BROXMEYER. J Aero/Space Sciences v 27 n 5 May 1960 
p 343-7, 385. Aspect of behavior of inertial navigation systems 
of particular interest is analogy to hypothetical Earth-radius 
pendulum; 3-axis analysis of undamped system, carried by 
vehicle moving near Earth’s surface, leads to set of six simul- 
taneous linear differential equations of first order; solution 
of sixth degree characteristic equation shows that system 
errors oscillate with 84-min period predictable from single 
axis analysis; behavior has analog in behavior of Foucault 
pendulum, 


Inertial-Guidance Limitations Imposed by Fluctuation Phe- 
nomena in Gyroscopes, G.C._NEWTON, Jr. IRA—Proc v 48 n 4 
Apr 1960 p 520-7. System limited only by thermal noise in its 
gyroscopes would have several orders of magnitude more 
precision than that indicated in published performance data; 
investigation of other factors limiting performance of gyro- 
scopes indicates that bearing noise may be important one. 


Inertial Method of Velocity Measurement, V.N.DROZDO- 
VICH. ARS—J v 30 n 7 July 1960 p 668-72. Measurement of 
velocity by integrating acceleration serves as basis of inertial 
system of navigation; attempt made to investigate systematic 
errors due to Coriolis and centripetal accelerations, and to 
evaluate these when velocity is measured over prolonged inter- 
vals of time. Translated from Izvestiia Vysshykh Uchebnykh 
Zavedenii, Priborostroenie n 3 1959 p 29-30. 


K teorii inertsial’nykh dempfirovannykh sistem s_ proiz- 
vol’nym periodom, invariantnykh po otmosheniyu k manev- 
rirovaniyu ob’ekta, V.A.BODNER, V.P.SELEZNEV, V.E. 
OVCHAROYV. Akademiya Nauk SSSR, Izvestiya, Otdelenie 
Tekhnicheskikh Nauk, Energetika i Avtomatika n 3 May- 
June 1959 p 11-18; see also English translation in ARS 
J v 30 n 1 Jan 1960 p 93-7. Contribution to theory of inertial 
damped systems with arbitrary period, invariant with respect 
to maneuvering of object; theory and principles of construc- 
tion; theorem is formulated which is generalization of corre- 
sponding theorem by M.SCHULER. 


O dinamike sistem upravleniya, vklyuchayushchikh inertsial’- 
nye izmeriteli koordinat, V.-A.BODNER, M.S.KOZLOV. Aka- 
demiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh Nauk, 
Energetika i Avtomatika n 6 Nov-Dec 1959 p 99-107. Dynamics 
of guidance systems involving inertial instruments for co- 
ordinate measurement; methods for improved initial adjust- 
ment of closed inertial systems, and effect of such adjustment 
on quality of guidance; effect of wind gusts, control signals, 
etc, on system, 


Pendulous Velocity Meter Control Synthesis, S.G.SHUTT, 
S.A.WHITE. IRE—Trans on Automatic Control v AC-4 n 3 
Dec 1959 p 60-70. Velocity meter (VM) is single integrating, 
acceleration sensing instrument important in providing precise, 
continuous velocity information for navigation ; environmental 
conditions, pendulous nature of VM, and accuracy specifica- 
tions analyzed to provide requirements for synthesis of VM 
servo control amplifier to achieve desired system operation. 


Principles of Doppler-Inertial Guidance, L.H.DWORETZKY, 
A.EDWARDS. ARS—J v 29 n 12 Dee 1959 p 967-72. Principles 
of system theory and design; characteristics and limitations 
of individual Doppler radar and inertial navigation systems ; 
it is shown that combined system provides improved accuracy 
and capability of in-flight vertical and heading alignment. 
20 refs. 


Recent Progress in Inertial Guidance, J.HOVORKA, J.W. 
HURSH, E.J.FREY, W.G.DENHARD, L.R.GROHE, P.J.GI- 
LINSON, Jr, W.E.VANDER VELDE. ARS—J v 29 n 12 Dec 
1959 p 946-57. Group of engineers at Instrumentation Labora- 
tory at MIT, Cambridge, Mass, present their views as follows: 
recent developments in airborne inertial systems; application 
of inertial navigation to ballistic missile guidance and launch 
guidance of space vehicles; gyros used; accelerometers ; elec- 
tromechanical components used; computer subsystem; marine 
inertial navigation. 29 refs. 

Small Computers for Inertial Navigation, H.R.BROWN. IRE 
—East Coast Conference on Aeronautical & Navigational Elec- 
tronics—Proe 1958 p 129-35. Small transistorized computers 
as components in inertial navigation systems discussed; analog 
computers used in shorter range and special purpose applica- 
tions while digital differential analyzers (DDA) and combina- 
tion DDA-General Purpose (GP) computers are used in longer 
range and multipurpose applications; examples of simplifica- 
tion and size reduction of vehicular mounted equipment. 


State of Airborne Inertial-Guidance, D.GALBRAITH. Air- 
craft & Missiles v 3 n 6 June 1960 p 28-32. Requirements of 
navigation system for use in unmanned aerospace vehicles ; 
paper deals with data acquisition problem, particularly prob- 
lem of relating accelerometer outputs to fixed-frame of refer- 
ence in which navigation computations must be accomplished ; 
accelerometer basics, gyroscope performance, weight costs 
range, component considerations, and principles of design. 
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Statistical Evaluation of Digital-Analog Systems for Finite 
Operating Time, R.B.NORTHROP, G.W.JOHNSON. IRE— 
Trans on Automatic Control v AC-5 n 2 June 1960 p 118-28. 
Frequency domain mathematical model for comparing perform- 
ance of linear sampled-data channel to linear continuous chan- 
nel is developed; model allows explicit algebraic definition of 
ensemble mean-squared error, after finite operating time; 
problem is important in inertial and Doppler navigation sys- 
tems. 


Vector Principles of Inertial Navigation, A.M.SCHNEIDER. 
IRE—Trans on Aeronautical & Navigational Electronics v 
ANE-6 n 3 Sept 1959 p 159-78. Vector equation, which is de- 
rived from first principles, describes mechanization of inertial 
navigation systems for use anywhere in space; specialized 
form of equation applies directly to 3-dimensional motion at 
any speed, any altitude, over elliptical, rotating earth; use- 
fulness of equation is illustrated by working out example of 
system design; behavior of errors in inertial systems. 


When Watching Missiles, Remember How Coriolis Works, 
R.H.PARVIN. Electronic Industries v 19 n 4 Apr 1960 p 70-2. 
To earth-bound observer, whenever missile has velocity, it 
travels not in straight line but veers off to one side under in- 
fluence of apparent force called Coriolis; this is result of 
transforming from space coordinate system to rotating earth 
system; discussion of this effect. 


AIR POLLUTION 


See also Aerosols; Agricultural Engineering ; Automobile En- 
gines—Exhaust Gases; Boiler Control—Combustion ; Chemical 
Analysis ; Chemicals—Storage ; Diesel Engines—Exhaust 
Gases; Dust: Dust Collectors; Filters; Flue Gases; Foundries 
—Dust Control; Industrial Wastes; Occupational Diseases— 
Pulmonary; Odor Control; Radiation—Hazards; Refuse In- 
cinerators. 


Aerodynamic Capture of Particles. Int J Air Pollution v 
13 n 1-3 Oct 1960 200 p. Proceedings of Conference held 
Jan 13-14 1960 at Leatherhead, Surrey, England. Introduc- 
tion and Historical Survey, E.G.RICHARDSON, 3-7; Dust 
Deposition from Turbulent Airstream, P.R.OWEN, 8-25; 
Classical Computation of Aerodynamic Capture of Particles by 
Spheres, H.HERNE, 26-33; Particle Trajectories, Collision 
and Attachment in Froth Flotation, D.J.BROWN, 34-43; 
Electric Charge Effects in Aerosol Particle Collision Phe- 
nomena, T.GILLESPIE, 44-9; Aspects of Deposition of Radio- 
active and Other Gases and Particles, A.C.CHAMBERLAIN, 
63-88; Size of Wood Smoke Particles, W.W.FOSTER, 89-96; 
Impingement of Water Drops on Surface Moving at High 
Speed, D.C.JENKINS, J.D.BOOKER, 97-103; Distribution of 
Impacted Particles of Various Sizes on Blades of Turbine 
Cascade. D.L.MARTLEW, 104-11; Role of Diffusion, Intercep- 
tion and Inertia in Filtration of Airborne Particles, R.G. 
DORMAN, 112-22; Suppression of Airborne Dust by Water 
Spray, W.H.WALTON, A.WOOLCOCK, 129-53; Theoretical 
Collision Efficiency of Small Drops, L.M.HOCKING, 154-9; 
Collection Efficiencies for Water Drops in Air, R.G.PICK- 
NETT, 160-7; Seavenging Action of Rain on Non-Wettable 
Particulate Matter Suspended in Atmosphere, C.S.PEMBER- 
TON, 168-78; Laboratory Experiments Relating to Wash-Out 
of Particles by Rain, B.OAKES, 179-93. 


Air Pollution and _ Incineration, T.POWELL. Compost 
Science v 1 n 8 Autumn 1960 p 35-7. Incineration in urban 
centers is major cause of air pollution, which is costly and 
hazard to health; composting, especially with closed mechani- 
cal units, disposes of refuse without air pollution or objection- 
able odor; cost can be less than that of incineration, with 
possibility of profit from sale of fertilizer. 16 refs. 


Air Pollution and Petroleum Industry, D.S.FRASER. Petro- 
leum v 22 n 10 Oct 1959 p 344-5, 358. United States National 
Air Pollution Control Conference; causes of pollution dis- 
cussed, with emphasis on emission of sulphur dioxide and 
measures taken to suppress it; continuing research on smog 
outlined; part of automobile exhaust in air pollution; tests 
undertaken to evaluate it; catalytic device for control is 
advocated. 


Air Pollution Control Assn—Proe 51st Annual Meeting, 
Philadelphia, Pa, 1958 about 450 p. Group of 54 related papers 
presented before meeting held on May 25-29 1958; most papers 
separately indexed from Air Pollution Control Assn J. 


Air Pollution Problems of Steel Industry, W.C.L.HEMON. 
Air Pollution Control Assn—J v 10 n 3 June 1960 p 208-18. 
Report covers smoke in coke oven operation, open hearth 
operation, bessemer and top blown oxygen converters, sinter- 
ing plants, electric furnaces, and miscellaneous processes such 
as scarfing, and heating and reheating furnaces; design, 
operation, and performance of pollution equipment. 


Setter Air for Industry, R.V.SLOAN. Air Eng v 1 n 9 Dec 
1959 p 41-4, 51, v 2 n 1, 2, 3, 4, 5 Jan 1960 p 37-8, Feb 
p 30-2, 39, Mar p 34-6, Apr p 50, May p 32. Dec 1959: Situa- 
tions where process dust nuisance makes dust collection de- 
sirable; graphical data on dust and collectors. Jan 1960: 
Merits of air cleaning precipitators; fabrie collectors and bag 
houses. Feb: Wet and dry collectors. Mar: High efficiency 
centrifugal collectors of cyclone type, dry type, dynamic pre- 
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cipitator and unit collectors. Apr: Selection and application 
of collectors. May: Recirculation and makeup air problems. 


Carbon-14 Content of Urban Airborne Particulate Matter, 
J.P.LODGE, Jr, G.S.BIEN, H.S.SUESS. Int J Air Pollution 
vy 2n 4 June 1960 p 309-12. Large samples of atmospheric 
particulate matter were collected in central part of St. Louis, 
Mo and Los Angeles, Calif; carbon-14 content of various 
fractions of samples determined and interpreted in terms of 
relative contribution of fossil fuels and contemporaneous 
sources of carbon to particulate pollution of area; sub- 
stantially all of aliphatic hydrocarbons in samples are of fossil 
origin. 

Comprehensive Area Surveys in New York State, C.E. 
MANERI, W.H.MEGONNELL. Air Pollution Control Assn— 
J v 10 n 5 Oct 1960 p 874-7. Under New York State Air 
Polution Control Board’s program, comprehensive area sur- 
veys are made in all sections of state to evaluate existing or 
potential air pollution problems; necessary local or regional 
rules and regulations, as deemed appropriate, are based on 
findings; source sampling usually is not undertaken but 
emission estimates are obtained from fuel and gasoline con- 
sumption, refuse incineration, industrial processing, and 
other sources. 


Control of Air Pollution from Oil-Burning Power Plants, 
H.C.AUSTIN, W.L.CHADWICK. Mech Eng v 82 n 4 Apr 
1960 p 68-6. Practicable methods developed by utility industry 
in Southern California for reducing particulate, sulphur- 
trioxide and nitrogen-oxide emissions from fuel oil combus- 
tion. Paper 59-A-71. 


Controlling Airborne Bacteria ...How Well Can It Be 
Done With Today’s Air Sanitation Methods? M.W.FIRST. 
Air Eng v 2 n 4, 5 Apr 1960 p 29-33, May p 42-5, 61. Apr: 
Review of methods used to combat spread of disease by air- 
borne droplets; problem of control of airborne bacteria im- 
portant not only in hospitals but applies equally to schools 
and public buildings. May: Engineering of air as applied to 
air distribution systems, can be used to keep airborne bacteria 
at minimum; art now sufficiently advanced to provide hos- 
pital air which is sterile, and dust and odor free. 


Das Fluorproblem in der Aluminium-Industrie, P.H. 
MUELLER. Zeit fuer Erzbergbau u Metallhuettenwesen v 12 
n 8 Aug 1959 p 400-5. Problem of fluorine in aluminum in- 
dustry; air pollution by aluminum plants due to increased 
volume of industry; purification of flue gases; sampling of 
waste gases for fluorine. 

Design of Afterburners for Varnish Cookers, J.L.MILLS, 
W.F.HAMMOND, R.C.ADRIAN. Air Pollution Control Assn— 
J v 10 n 2 Apr 1960 p 161-8. Air pollution problems arising 
from oil bodying and varnish cooking in batch type vessels 
ean be solved by direct incineration of combined particulate 
and gaseous pollutants; design of system should consider 
aspects of hooding, ductwork, flashback protection, after- 
burner, controls, and safety; study has determined some de- 
sirable design features for afterburners for varnish cooking 
kettles, but further study will produce optimum standards. 


Effects of Design and Fuel Moisture on Incinerator Efflu- 
ents, R.L.STENBURG, R.R.HORSLEY, R.A.HERRICK, A.H. 
ROSE, Jr Air Pollution Control Assn—J v 10 n 2 Apr 1960 
p 114-20. Investigation performed on experimental incinera- 
tor to determine effects of fuel moisture content on pollutant 
emissions, as measured by gas and particulate sampling; 
amount and distribution of combustion air, and burning rate, 
controlled by amount of fuel charged per hour, were varied 
during tests; tabular and graphical presentation of results. 


Elimination by Chlorination of Noxious Effluents, J.W. 
NEELY. Petroleum Times v 64 n 1640 June 17 1960 p 419-20. 
Investigation of odors in vicinity of petrochemical plant 
showed that effluent produced in manufacture of acetone was 
cause of odor; effluent contained smell precursor, probably 
mesityl oxide, which was innocuous in itself but which, when 
converted into sulphide by reaction with hydrogen sulphide, 
produced offensive smell; effluent is chlorinated to render it 
harmless; chlorination plant and process. 


Epidemiological Aspects Of Air Pollution, J.R.GOLD- 
SMITH, L.BRESLOW. Air Pollution Control Assn—J v 9 n 
3 Nov 1959 p 129-82. Use of epidemiologic studies conducted 
in California, to determine how air pollutants damage health 
of groups of people; data relative to acute sickness or death, 
chronic or insidious disease, interference, with bodily fune- 
tion, production of adverse symptoms, and instability of 
residential or work communities, was collected; use of data 
to aid in developing standards; results indicate there is no 
evidence that acute sickness or death resulted from air pollu- 
tion in California. 

Estimation of Ground Level Concentration from Blevated 
Source, P.J.MEADE. Int J Air Pollution v 2 n 4 June 1960 
p 303-8. Sutton’s equations for calculating ground level con- 
centrations of gases or dusts of negligible fall speed are put 
into non-dimensional form, by incorporating into equations 
maximum value of concentration and distance along axis of 
plume where this maximum occurs; for each value of sta- 
bility parameter, single curve gives distribution of concentra- 
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tion along axis and single diagram gives distribution of 
concentration over whole area downwind of source. 


Etude des émissions de fumées par les cheminées indus- 
trielles, W.MUHLRAD. Chaleur & Industrie v 40 n 409 pie 
1959 p 231-52. Study of smoke emission by industrial chim- 
neys; general conditions of air pollution in France and im- 
portance of calculation of chimney height; analysis of smoke 
and dust in cement industry, electrochemistry and electro- 
metallurgy, in chemistry, metallurgy, foundry operations, 
coal preparation and coke manufacture. 


Eye Irritants Formed During Photo-Oxidation of Hydro- 
carbons in Presence of Oxides of Nitrogen, E.A.SCHUCK, 
N.A.RENZETTI. Air Pollution Control Assn—J vy 10 n 5 
Oct 1960 p 389-92. Eye irritation is not detected prior to 
irradiation of mixtures with near ultraviolet light; individual 
hydrocarbons were irradiated in presence of NO; examina- 
tion of reacting systems with infrared spectrophotometer and 
gas chromatograph led to identification of major products ; 
formaldehyde and acrolein were found to be eye irritants. 


Gaserzeugung und Gasverwendung im MHinblick auf die 
Reinhaltung der Luft, H.PICHLER. Gas- u Wasserfach v 
101 n 27 July 1 1960 p 681-7 (discussion) 687-8. Gas manu- 
facture and gas utilization from point of view of preventing 
air pollution; problem of air pollution and different methods 
of gas manufacture; air pollution legislation. 


How to Control Gaseous Emissions to Abate Air Pollution. 
Heating, Piping & Air Conditioning v 31 n 12 Dee 1959 p 
111-26. Basic methods for controlling emissions of gases and 
vapors include source control, dispersal by means of stacks, 
collection with suitable equipment, and zoning: criteria for 
gaseous emissions control; control equipment, such as ab- 
sorbers, adsorbers, direct-fired afterburners, and catalytic 
oxidation, their performance and use. 34 refs. 


How to Cope with Air Pollution. Chem Eng v 66 n 16 
Aug 10 1959 p 113-24. Transcript of workshop discussion, 
concerning hypothetical Stardust Chemical Co, plant emitting 
pollutants such as sulphur compounds, dust from fluid cat 
erackers and hydrocarbons, held at Industrial Section, Texas 
Water and Sewage Works Assn’s Short School, Texas A & 
M College; suggested methods for resolving problem given 
by panel members; costs presented; functions of state. 


Instruments for Air Pollution, R.L.SWIFT. Air Eng v 2 n 
1 Jan 1960 p 27-30. Instruments used in air pollution con- 
trol for fast sampling, detection, and measurement of most 
common types of contaminants from industrial processes ; 
instruments for sampling include electrostatic precipitator, 
fixed flow air sampler, cascade impactor, and midget im- 
pinger apparatus; detectors include glass tube type, filter 
reagent samplers, and hot wire catalytic combustible gas 
indicators. 


Intermittent Release of Smoke from Chimneys, J.S. 
TURNER. J Mech Eng Science v 2 n 2 June 1960 p 97-108. 
Laboratory experiments indicate that considerable increase in 
height attained in calm stable atmosphere can be expected if 
effluent is forced out of chimneys at high velocity in discrete 
puffs, rather than continuously; numerical values for final 
height, size of chimney and optimum storage and release 
times under various conditions; noxious gases could be re- 
moved to safe height with little mixing into atmosphere at 
lower levels. 


Les substances nocives des gaz d’échappement des véhicules 
automobiles, M.SERRUYS. Chimie & Industrie v 82 n 5 Nov 
1959 p 663-75. Toxic substances in automobile exhaust gases; 
nature and importance of atmospheric pollution by exhaust 
gases of internal combustion engines; means of reducing 
pollution; use of regulator (such as ‘‘M-S’’) which improves 
combustion conditions inside motor, is best solution. 


Meteorological Considerations in Air Quality Planning, J.M. 
LEAVITT. Air Pollution Control Assn—J v 10 n 3 June 1960 
p 246-50. Greater development of air pollution technology is 
necessary before air quality considerations can be applied to 
city planning programs; when dispersion characteristics of 
pollutants and their effect on plant and animal life are better 
understood, more realistic index for evaluating industrial 
district suitability in terms of community planning will be 
possible; example of method of integrating meteorological 
data in community planning program for Tulsa, Okla. 


Oxidant Plant Damage From Ozone-Olefin Reactions, E.F. 
DARLEY, E.R.STEPHENS, J.T.MIDDLETON, P.L.HANST. 
Am Petroleum Inst—Proc v 38 Sec 3 1958 p 313-22 (discus- 
sion) 323. Original of paper indexed in Engineering Index 
1959 p 39 from Int J Air Pollution Jan 1959 issue. 


Particulate Pollutants In Air Of United States, C.E. 
ZIMMER, E.C.TABOR, A.C.STERN. Air Pollution Control 
Assn—J v 9 n 3 Nov 1959 p 136-43. To analyze suspended 
particulate data contained in report of National Air Sampling 
Network, mathematical form of particulate level distribution 
is established; parameters defining these distributions and 
their use in drawing conclusions from data; it is shown that 
plot of cumulative frequency distribution on log-probability 
paper is sufficiently reliable to establish log-normality of 
specific distribution of suspended particulate concentrations. 
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Photochemical Aerosol Formation in Sulfur Dioxide-Hydro- 
carbon Systems, N.A.RENZETTI, G.J.DOYLE. Int J Air 
Pollution v 2 n 4 June 1960 p 327-45. Photochemical experi- 
ments conducted in 50-1. stirred-flow reactor to study areosol 
formation from different hydrocarbons in presence of Noe 
oxides and SO2; experiments with 3 ppm of various hydro- 
carbons, 1 ppm Ne oxides, and 0.1 to 0.5 ppm SOz2 indicated 
that. olefinie hydrocarbons were only important aerosol form- 
ers In contrast to paraffinic and aromatic hydrocarbons; con- 


eens of Los Angeles smog are consistent with findings. 
refs. 


Planned Program Achieves Effective Air Pollution Con- 
trol at Gramercy, D.H.WHEELER, J.V.DAY. Eng & Min J v 
161 n 6 June 1960 p 200-5. Factors to be evaluated in estab- 
lishing program and in designing control systems; air pollu- 
tion control systems at alumina plant designed and built by 
Kaiser Engineers for Kaiser Aluminum & Chemical Corp, 
Gramercy, La. 


Pollution Prevention Through Design and Operation, 
A.W.W.KIRBY. World Petroleum Congress, Fifth—Proe New 
York, NY June 1959 Sec VII p 1-14 (discussion) 14-15. Air 
pollution problems with emphasis on hydrogenation processes, 
use of sulphur trioxide in place of sulphuric acid, He2S re- 
moval, catalytic reduction of nitrogen oxides, flue gas washing, 
and various forms of waste disposal plants; choice of con- 
densers in vacuum equipment, carbon monoxide boilers, Claus 
type plants, instrumentation of boilerhouses, tankage, methods 
of installation of relief valve systems. 


Polynuclear Aromatic Hydrocarbons in Particulates of Diesel 
Exhausts in Railway Tunnels and in Particulates of Urban 
Atmosphere, G.E.MOORE, M.KATZ. Int J Air Pollution v 2 
n 3 Mar 1960 p 221-35. Operation of diesels increased par- 
ticulate loading of tunnel atmospheres eight times that of 
urban atmosphere, but aromatic hydrocarbons did not exceed 
amount which could be carried in by ventilating air; produc- 
tion of aromatic hydrocarbons by efficient diesel locomotives is 
negligible in comparison with their formation by general 
urban fuel combustion activities. 14 refs. 


Sulphur in Atmosphere, C.E.JUNGE. J Geophysical Re- 
search v 65 n 1 Jan 1960 p 227-37. In unpolluted areas 
surphur occurs primarily in three compounds, SO: in aerosols 
and SOz and He2S as gas; sources of SOu are ocean, soil and 
oxidation of gaseous compounds; measurements in polluted 
and unpolluted areas indicate most of HS seems to be 
natural; estimates of sulphur budget of global atmosphere, 
excluding SOs in sea salt particles, indicate that 30% is of 
anthropogenic origin. 


Symposium on Air Pollution Control. ASTM—Special Tech 
Publ n 281 1960 44 p ($1.50). Papers presented at Third 
Pacific Area National Meeting, San Francisco, Oct 16 1959. 
Introduction, M.C.THOMAS; Air Pollution Potential of 
California Coastal Climate, E.ROBINSON; Wind and Weather 
Summaries for Chemical Plant Design and Air Pollution 
Control, R.J.MOORE, T.D.BOSCIA, R.W.LUNDEEN: Flu- 
orescent Dyes as Airborne Tracer Materials, H.C.WOHLERS, 
T.E.KASS, K.R.JOHNSON; Colorimetric Determination of 
Formaldehyde and Methanol from Combustion Sources, 
M.FELDSTEIN; Determination of Gaseous and Particulate 
Inorganic Fluorides in Atmosphere, M.R.PACK, A.C.HILL, 
M.D.THOMAS, L.G.TRANSTRUM. 


Toxicologic Interactions of Mixtures of Air Pollutants. 
Review of Recent Developments, H.E.STOKINGER. Int J Air 
Pollution v 2 n 4 June 1960 p 313-26. Laboratory research, 
stimulated by Donora disaster decade ago, and recent critical 
smog situation in Los Angeles, has resulted in new findings 
and concepts of interaction of certain components in both 
reducing and oxidizing smogs; physicochemical theory has 
been developed that offers satisfactory explanation for most 
reactions; three areas have been investigated. 25 refs. 


Vegetation Symptoms as Measure of Air Pollution, H.C. 
McKER, F.W.BIEBERDORF. Air Pollution Control Assn—J 
v 10 n 3 June 1960 p 222-5. Vegetation study included in 2 yr 
survey of air pollution conditions in Houston, Tex; on basis 
of preliminary examination, indicating symptoms not at- 
tributable to drought, insects, or fungus, more intensive work 
was undertaken; it was found that sulphate content of 
vegetation can be used as semi-quantitative measure of long 
term exposure to sulphur dioxide, which is in turn related 
to overall pollution levels. 


Weather Modification and Smog, M.NEIBURGER. Indus 
Wastes v 4 n 4 July 1959 p 61-5, v 5 n 3 June 1960 p 53-8. 
July 1959: Smog develops by (1) polluting sources, (2) atmos- 
pheric conditions, and (3) solar radiation which produces 
irritants by photochemical conversions; possibilities of 
modification of second and third of these factors or their 
effects. June 1960: Blowing away smog, or using solar 
energy to upset inversion or even reduce sunshine to con- 
trol production of irritants, is prohibited by economic con- 
siderations; only way is to reduce sources. 

Analysis. Aerosol Spectrometer and its Application to Analysis 


of Atmospheric Aerosols, A.GOETZ, O.PREINING. ISA— 
Proc Preprint 9-SF60 for meeting May 9-12 1960 21 p. In- 
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AIR POLLUTION—Analysis—Continued 
strumentation and analytic procedure for obtaining size and 
mass distribution; studies of atmospheric aerosols on ocean, 
in desert, forest, and in polluted air, indicating limited life 
of majority of aerosols. 

Aromatic Polyeyclic Hydrocarbons in Polluted Air as Indi- 
eators of Carcinogenic Hazards, H.L.FLAK, P.KOTIN, 
A.MILLER. Int J Air Pollution v 2 n 3 Mar 1960 p 201-9. 
Concentration of 3, 4-benzpyrene in air samples is used as 
indicator of carcinogenic risks, and rapid and_ reliable 
methods for determination of benzpyrene have been worked 
out: shortcomings of approach are that polluted air con- 
tains cancer producing substances other than hydrocarbons, 
and other affects of polluted air while not directly conducive 
of carcinogenic process may enhance effect of other foreign 
matter. 

Automatic Atmospheric Fluoride Analyzer With Potential 
Application to Other Pollutants, D.F.ADAMS, R.K.KOPPE, 
H.J.DANA. Air Pollution Control Assn—J v 9 n 3 Nov 1959 p 
160-8. Features of dosimeter-type instrument, applicable to 
automatic determination of any pollutant for which there is 
colorimetric analytical method, and which records time re- 
quired to accumulate standard concentrations of pollutant. 


Chromatography of Polycyclic Hydrocarbons, L.DUBOIS, 
A.CORKERY, J.L.MONKMAN. Int J Air Pollution v 2 n 3 
Mar 1960 p 236-52. Method of analysis presented for pure 
polyeyelie hydrocarbons and extracts found in airborne par- 
ticular matter, based on preliminary separations on columns 
of deactivated alumina, followed by paper chromatographic 
separations of individual fractions; for optimum separations 
use of acetylated paper has been found essential; paper 
chromatography carried out by ascending technique, is fully 
described. 45 refs. 


Design and Performance of Aerosol Spectrometer, A.GOETZ, 
H.J.R.STEVENSON, O.PREINING. Air Pollution Control 
Assn—J v 10 n 5 Oct 1960 p 378-85, 414, 416. Knowledge of 
true reaction kinetics of aerosols has been previously limited 
by lack of method of precipitating airborne particles in 
diameter range (5u greater than d greater than 0.0lu) and 
separating them according to size; Aerosol Spectrometer 
effects quantitative separation and deposition of airborne 
particulate matter in pattern, which is geometrically defined 
over size range controllable between Stokes’ diameter of 3u 
to 0.03u. 

Design and Performance of Novel Hydrocarbon Detector, 
H.N.CLAUDY, L.S.ETTRE. ISA—Proec Preprint 20-SF60 for 
meeting May 9-12 1960 12 p. Portable Perkin-Elmer Model 
213 Hydrocarbon detector for detection and measurements of 
hydrocarbons in both trace and percentage quantities, de- 
veloped as result of investigations into behavior of hydrogen 
flame ionization detector principle; application to air pollu- 
tion measurements. 

Detection and Determination of Polynuclear Hydrocarbons 
in Urban Airborne Particulates, E.SSAWICKI, W.ELBERT, 
T.W.STANLEY, T.R.HAUSER, F.T.FOX. Int J Air Pollution 
v 2 n 3 Mar 1960 p 273-82. New simple procedure for de- 
termination of benzo[a] pyrene in complex mixtures; com- 
parison of concentration in air of nine cities for month of 
Nov, 1958, is given; evidence is presented for identification 
of each hydrocarbon found in benzopyrene fraction. 


Die quantitative Messung von Loesenmitteldampf in Luft, 
J MAY. Staub v 19 n 11 Nov 1959 p 387-91. Quantitative 
measurement of vapor concentrations of solvents in air; 
methods to meet regulations as required for protection of 
workers; relative merits of gravimetric method by which 
solvent is adsorbed on active carbon, compared to interferome- 
ter measurement using 1 m-chamber laboratory gas inter- 
ferometer; interferometer can give exact measurements of 
small vapor concentrations, as small as 0.05 mg/1 or 10 ppm; 
advantage of rapid quantitative measurement noted. 


Fluorescent Spectra of Aromatic Hydrocarbons Found in 
Polluted Atmosphere, J.F.THOMAS, B.D.TEBBENS, E.N. 
SANBORN, J.M.CRIPPS. Int J Air Pollution v 2 n 3 Mar 
1960 p 210-20. Report presents method for obtaining smooth 
fluorescent curves directly from paper chromatograms, indi- 
cates qualitative and quantitative limitations of fluorescent 
analysis, and compares curves of compounds from polluted 
atmospheres with those of known composition. 

How Dust Particles Are Identified, M.A.SSALZENSTEIN. 
Air Eng v 2 n 1 Jan 1960 p 31-4. Pollutant particle identifica- 
tion can frequently enable identification of source of pollu- 
tion; methods of particle identification together with use of 
stereomicroscope and polarizing microscope described. 


Investigations to Detect Atmospheric Conversion of Sulfur 
Dioxide to Sulfur Trioxide, A.L.CHANEY. Am Petroleum 
Inst—Proe v 38 Sec 3 1958 p 306-12. Sampling equipment ; 


sampling of particulate matter, layer particles and submicron 
size particles; techniques of analysis for acidity, sulphate 
and nitrate; sulphur dioxide was very low in concentration 
and was not well correlated with sulphate levels; large frac- 


tion of particulate matter was found to be water soluble and 
had high acidity; results are evaluated in comparison with 
meteorological and released data. 


AIR POLLUTION—Continued 
Olefin Recorder for Atmospheric Monitoring Service, RR. 
AUSTIN. ISA—Proec Preprint 24-SF60 for meeting May 9-12 
1960 6 p. Instrument is based upon gas phase reaction of 
olefins with bromine at elevated temperature; calibration 
data for representative olefin pollutants. 


Polarographie Properties of Smog Aerosols, H.LMAYRSOHN, 
P.P.MADER. Int J Air Pollution v 2 n 3 Mar 1960 p 283-90. 
Because atmospheric aerosols collected on filter paper exhibit 
oxidant properties, anticipated electro-reducible properties 
should enable rapid and precise analysis with polarograph and 
dropping Hg electrode; under experimental polarographic 
conditions, atmospheric aerosols yielded simple, stable and 
consistent voltage pattern consisting of not more than two 
half-wave potential values, regardless of geographical source 
of sample; one wave identified as due to Pb ions. 

Routine Sampler for Detecting Variations in Emission of 
Dust and Grit, B.LEES, M.C.MORLEY. Inst Fuel—J v 33 
n 229 Feb 1960 p 90-5, 1 plate. Sampler described has been 
developed for routine sampling on comparative basis ; it is 
extremely simple, yields consistent results and requires only 
few min per day for routine control. 


Sensitive Device for Indicating Contamination of Air, 
B.KAMIENSKI. Electrochimica Acta v 1 n 2-3 July 1959 
p 278-82. Microelectrode indicating even very minute con- 
tamination of air has been developed; microscopic silica gel 
film covering platinum wire cross-section acts as electrolyte ; 
electrodes consist of cross-section of platinum wire melted 
into glass rod, and of microcalomel electrode connected with 
silica gel layer; contaminations of air change potential ap- 
preciably. 

Simple Way to Determine Air Contaminants, R.S.BRIEF. 
Air Eng v 2 n 4 Apr 1960 p 39-41. Simplified way of de- 
termining transient contaminant concentrations in in-plant 
atmosphere enables maintenance of pure air for safe work- 
ing conditions; illustrative examples demonstrate use of 
nomograph. 


Standardized Instruments for Air Monitoring—Presently 
Available or Still in Future? R.J.BRYAN, I-CHERNIAK. 
ISA—Proe Preprint 22-SF60 for meeting May 9-12 1960 9 p. 
Operating experience of Los Angeles County Air Pollution 
Control District with automatic instruments for monitoring 
of ozone, total oxidant, sulphur dioxide, carbon monoxide, 
and oxides of nitrogen, with respect to specificity, reliability, 
and suitability for unattended operation; desirable instrument 
characteristics ; features of some new systems. 


Trace Hydrocarbon Determination by Ionization Analysis, 
R.L.CHAPMAN. ISA—Proe Preprint 17-SF60 for meeting 
May 9-12 1960 8 p. Theory of operation and performance 
characteristics of new analyzer for inspection of automotive 
anti-smog devices based on flame ionization principle. 


Ultraviolet, Visible and Fluorescence Spectral Analysis of 
Polynuclear Hydrocarbons, E.SAWICKI, T.R.HAUSER, T.W. 
STANLEY. Int J Air Pollution v 2 n 3 Mar 1960 p 253-72. 
New, and specific test for benzo(a)pyrene developed for 
analysis of polynuclear hydrocarbons in mixtures; in mixture 
of fifty compounds benzo(a)pyrene can be identified un- 
equivocally. 

Zur Registrierung von Messungen auf dem Gebiete der 
Luftverunreinigung, E.ZEWE, F.RUMLER, R.HERBOL- 
SHEIMER, G.WOLF. Staub v 20 n 2 Feb 1960 p 87-40. Re- 
cording of measurements for air pollution study; in addition 
to measurement of contaminants, consideration of statistical, 
chemical, technical, and meteorological data is necessary; all 
facts of interest are recorded on mechanographic (Hollerith) 
ecards; format of card and coding technique employed is 
described. (In German) 


Australia. Problems and Control of Air Pollution in Australian 
Heavy Clay Industries, J.L.SULLIVAN, R.P.MURPHY. Inst 
Fuel—J v 33 n 236 Sept 1960 p 436-42. Nature of problem 
caused by smoke from hand fired intermittent brick kilns; 
details of split-firing method which consists of dividing each 
normal addition of fuel into two portions added separately 
with interval between them; kilns have been fired, without 
producing smoke at any stage in excess of Ringelmann 2s 
effects of split-firing technique on products; control of soot 
emission. 


Canada. Air Pollution—Time to Find Controls Has Arrived. 
Can Chem Processing v 44 n 5 May 1960 p 56, 108, 110. 
Survey of conditions in Canada and efforts to improve them; 
large plants make every effort to prevent air pollution ; 
smelters use precipitators to prevent loss of metallie dust: 
plants producing tonnage quantities of hydrogen sulphide or 
sulphur dioxide during their processing now recover sulphur 
from these fumes. 


France. La pollution de l’atmosphere par Vindustrie et la 
reglementation des etablissements classes, A.QUEVAUVIL- 
LER. Chimie & Industrie v 83 n 1 Jan 1960 p 21-32. Pollu- 
tion of atmosphere by industry and regulation of classified 
plants; law covering all industrial and commercial establish- 
ments; industries which are likely to pollute air; smokes 
and dusts; odors and toxic emanations; technical methods 
used to limit air pollution. 
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Germany. 


Laws and Regulations. 


Los Angeles. 


Netherlands. 


Radioactive Materials. 
AIR PREHEATERS 


AIR POLLUTION—Continued 


- Die Westdeutschen Massnahmen zur Reinhaltung 
der Reinhaltung der Luft: Die ‘““Kommission Reinhaltung der 
Luft”, ihr Arbeitsprogramm und ihre Bisherige Taetigkeit, 
K.SCHWARZ. Int J Air Pollution v 2 n 4 June 1960 p 346-56. 
Measurements taken in West Germany to maintain clean air: 
review of activity and achievements of “Commission for Clean 
Air’; regulations have been published which describe methods 
of reducing emission and state maximum allowable concentra- 
pions of emission from boilers, sinter plants, and cement 
actories. 


Schwefeldioxyd-Immissionen eines Heizkraftwerkes in 
Muenchen, H.STRATMANN. Staub v 19 n 10 Oct 1959 p 
352-60. SO2 emissions of power plant in Munich, before and 
after starting operation, determined by air analyses over 3 
yr period; average concentrations indicate annual periodic 
increase; comparable increase in SQ2 level, measured in 
neighboring municipalities, is attributed to increased power 
demand; higher than average SOz concentrations, determined 


from space-time concentration fluctuations, result from 
start-up of power plant operation. 28 refs. 
Great Britain. Recommendations on Heights for New In- 


dustrial Chimneys, G.NONHEBEL. Inst Fuel—J v 33 n 237 
Oct 1960 p 479-95 (discussion) 495-511. Under Clean Air Act, 
local authorities must approve height of new chimneys; major 
consideration is effect of discharge at ground level; formulas 
proposed for calculating gas concentration and rate of dust 
fall; recommendations based on experience are made for 
sliding scale of heights from 60 to 120 ft for boiler plants of 
aggregate capacity 5000 to 33,000 lb/hr; rate of dust deposit 
is usually factor which should control chimney height. 


Ambient Air Quality, W.L.FAITH. 
Indus Wastes v 5 n 2 Apr 1960 p 44-5. Discussion of ambient 
air quality standards adopted by California State Board of 
Health on Dec 4 1959; three levels of air pollution are ad- 
verse, serious, and emergency; standards for photochemical 
smog through oxidant index, and for nonphotochemical smog 
through sulphur dioxide and carbon monoxide; importance 
to industry. 


Development of Motor Vehicle Exhaust Emission Standards 
in California, J.A.MAGA, G.C.HASS. Air Pollution Control 
Assn—J v 10 n 5 Oct 1960 p 393-6, 414. Motor vehicles consti- 
tute air pollution factor common to all of densely populated 
areas of California; State administration expressed view that 
control legislation should be preceded by adoption of standards 
of community air quality and motor vehicle exhaust emissions, 
as legal base for enactment of control legislation; standards 
as adopted by California Board of Public Health on Dec 4 
1959, are given. 

Performance Standard Zoning Air Pollution, M.A.SALZEN- 
STEIN, W.C.McCRONE. Indus Wastes v 5 n 3 June 1960 p 
47-9. New approach is proposed based on idea that it is not 
as important what is manufactured at given location but 
rather effect that operation has on its neighbors and com- 
munity as whole; measurement and specification of industrial 
nuisances, such as smoke, odors, and noise can be done 
scientifically, and can form sound basis for industrial zoning. 


Air Pollution Prevention Through Engineering 
Design and Operation, L.A.CASTLER, G.FISHER, F.A. 
MANLEY. World Petroleum Congress, Fifth—Proec New York, 
NY June 1959 Sec VII p 17-28 (discussion) 28-9. In Los 
Angeles Basin intensive recovery of hydrogen sulphide has 
achieved low sulphur dioxide emissions and virtually elimi- 
nated furnace stack plumes in local refineries; facilities at 
General Petroleum’s Torrance Refinery; of 1450 tons of 
hydrocarbons emitted daily in Los Angeles County, only 7% 
comes from refineries; controls for hydrocarbon emissions. 
Total Air Pollution Emissions in Los Angeles County, R.L. 
CHASS, P.S.TOW, R.G.LUNCHE, N.R.SHAFFER. Air Pollu- 
tion Control Assn—J v 10 n 5 Oct 1960 p 351-66. For past 
8 yr, Total Air Pollution Survey has maintained statistics, 
by category of source, on emissions of all types of air con- 
taminants daily emitted into atmosphere; it is invaluable as 
method for evaluating progress of total control effort, useful 
as comparison with atmospheric concentrations obtained 
through air monitoring program, and it clearly indicates 
those sources requiring maximum effort; analysis of data 
collected. 
Luchtverontreiniging in de omgeving van de 
IJ—mond. Ingenieur v 71 n 48, 50 Nov 27 1959 P. G77-90, 
Dee 11 p G93-103 (discussion) G103-5. Articles on air pollu- 
tion in neighborhood of Beverwijk: Nov 27: General con- 
siderations, D.Van ZUILEN, 77-9; Damage of garden plants 
caused by air pollution, F.SRIERINGS, 79-81; Measurement 
of air pollution, L.J.BRASSER, 82-90. Dec 11: Meteorologica? 
influences on spreading of air pollution, F.H.SCHMIDT, 93-7; 
Control of air pollution in neighborhood of iron and steel- 
works at Ijmuiden, W.VISSER, 97-103. 
See Radiation—Hazards. 


Air Preheater Fouling by Heavy Oil Combustion in Power 
Station Boilers, T.OTSUKA. Fuel Soe Japan—J v 39 n 394 
Feb 1960 p 91-105. Fouling problems of low temperature heat 


AIR PREHEATERS—Continued 


conducting surfaces in air preheaters by sulphur, vanadium, 
alkali, and other minor components; present status, forma- 
tion mechanism and prevention methods of fouling. 


Corrosion and Fires in Marine Boiler Air Preheaters, with 
Particular Reference to Ljungstrom Rotary Regenerative Air 
Heater, A.BELL. Inst Mar Engrs—Trans v 72 n 8 Aug 1960 
p 309-24 (discussion) 825-36. Nature and ignition tempera- 
ture of inflammable deposits, precautions against fires; 
literature on sulphuric acid in flue gases; results over 20 yr 
on 24 ships fitted with rotary air heaters; maximum tempera- 
tures at which severe corrosion has been found, effects of 
gas outlet temperature and boiler design on heating surface 
life, and methods of combating corrosion. 26 refs. 


Laboratory Air Heater of Simple and Novel Design, D.J. 
JAY. Indus Heating v 27 n 3 Mar 1960 p 500, 502, 504, 506, 
508. Feature of heater is that pipe used for air tubes is also 
used for heating element; heater consists of two 6-ft lengths 
of 14-in. stainless steel pipe connected by metal at one end 
and insulators at other; heating element is enclosed in box 
made of insulating material and filled with asbestos powder ; 
electrical circuit and calculations for predicting performance 
of heater given. 


Rezul’taty issledovaniya na vozdushnoi modeli aerodinamiki 
vozdukhopodogrevatelya kotla TP-70, V.A.PERMYAKOV. Te- 
ploenergetika v 6 n 8 Aug 1959 p 26-30. Air model study of 
aerodynamics of T-70 boiler preheater; test results for two 
versions of double flow preheaters, designed for boiler of 430 
t evaporative capacity; application of results in preheater 
design. 

Testing Rotary Regenerative Air Preheater, J.WAITKUS. 
Combustion v 31 n 9, 10 Mar 1960 p 30-7. Apr p 60-5. Mar: 
Review of accumulated experience with special emphasis on 
equipment and techniques necessary in planning, instrument- 
ing, and conducting of tests for determining performance 
with respect to heat recovery, resistance and leakage. Apr: 
Modern temperature and pressure measurement equipment 
and techniques are described; recommendations for evaluating 
requirements of test program and organization of program 
are given. 

AIR RAID PRECAUTIONS. See Civil Defense. 
AIR SCOOTER. See Vehicles—Ground Effect. 
AIR SEPARATION. See Air Liquefaction. 

AIR TERMINALS. See Airports—Buildings. 
AIR TRANSPORTATION 


See also Air Navigation; Aircraft; Aircraft, Transport; 
Airports; Airships; Aviation; Helicopters; Seaplanes; Tyrans- 
portation. 

Airline Inventory Control, E.G.FARTHING. Shell Aviation 
News n 260 Feb 1960 p 19-21. Need for inventory investments 
and possible measures to be taken to show that inventory 
control is efficient; first test of efficiency should be service 
given to users; other forms of measures such as percentage 
of requisitions met on presentation, turnover, redundant ma- 
terial, cost of purchase orders, total cost of supply, assessing 
stockout costs, cost of overstocking, and study of control of 
individual items. 

Australia’s Contribution to Development of International 
Civil Aviation and Prospects for Supersonic Future, D.G. 
ANDERSON. Roy Aeronautical Soc—J v 64 n 597 Sept 1960 
p 549-61. Summary by Director-General of Civil Aviation of 
Australian achievements in pioneering days of aviation and 
development of international services—1919-1959; interna- 
tional collaboration and technical meetings; supersonic trans- 
ports and possible routes; flight times. 

Indexes of Air Transport Progress in North America—1948 
to 1958, AJJAWORSKI. Can Aeronautical J v 6 n 9 Nov 1960 
p 380-4. 22 indexes, equally divided between Canada and 
United States, afford quick review of important features of 
air transport in these countries; trend lines are drawn to 
logarithmic scale, which makes them comparable one with an- 
other with regard to rates of change. 

Operations Research—Some Airline Applications, R.J. Mc- 
WILLIAMS. Can Aeronautical J v 5 n 9 Noy 1959 p 369-74. 
Approach used by Canadian Pacific Air Lines, Ltd, to airline 
production planning and control; development of operational 
plan, technical plan and integration of two to produce pro- 
duction plan; operations research organization and adminis- 
tration. 


Penalties of Non-Optimum Flight Operations of Jet Air- 
craft, A.C.BUTTERWORTH. SAE—Paper n 247B for meeting 
Oct 10-14 1960 10 p. Penalties involved when jet transport 
aircraft are not flown in optimum manner and factors to 
consider affecting time, money, and fuel to airlines which in- 
clude takeoff clearance, departure control, and effects of var- 
jiations in cruising altitudes and speeds; reserve fuel and 
other operational fuel allowances; it is shown that jet trans- 
ports are capable of earning large profits which can be se- 
riously curtailed if aircraft are not properly used. 


Range of Fleet of Aircraft, J.N.FRANKLIN. Soc Indus & 
Applied Mathematics—J v 8 n 3 Sept 1960 p 541-8. Range of 
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AIR TRANSPORTATION—Continued 


fleet of n aircraft with given fuel capacities and efficiencies 
is determined, assuming that aircraft may share fuel in flight 
and that any of aircraft may be abandoned at any stage; ex- 
plicit solutions are obtained for two craft with different fuel 
capacities and efficiencies, or for any number with identical 
capacities and efficiencies. 


Scheduling and Dispatching for Airline Aircraft, T.M. 
PLUNKETT. SAE—Paper n S256 for meeting Apr 22 1960 
(Northwest Sec) 13 p. Scheduling is basis for determining 
utilization of flight, ground equipment and employees at 
United Airlines; decisions made by policy committee include 
level of service, new or changed service in specific areas, 
fleet composition, special projects, overhauls, etc; problems 
of scheduling relating to equipment, crews, route and airport 
factors, traffic requirements, etc; functions of operations 
planning center and flight dispatch organization; method for 
jet operation using computer. 


Transportation—Catalyst to Progress, B.W.TORELL. Can 
Aeronautical J v 6 n 7 Sept 1960 p 248-56. Statistical review 
of growth of commercial aviation up to and including jet air- 
liners; future trends in market development, tourist areas, 
equipment pools, air cargo operation, and supersonic aircraft. 


Trends in Air Transportation, M.L.PENNELL. SAE—Pa- 
per S278 for meeting Oct 19 1960 (Metropolitan Sec) 12 p. 
Analysis is expressed in terms of aircraft designs of future, 
subsonic and supersonic, domestic and international, passen- 
ger and cargo and shown graphically; problems involved in 
supersonic transport program such as takeoff and landing 
speeds, design of control system and sonic boom; it appears 
that with vigorous growth over next 15 yr, production of 
supersonic transport may be economically attractive and 
could dominate field of long-range passenger transport by 
1975. 


Verleden en toekomst van de commerciele luchtvaart, E.A. 
DRIESSEN. Ingenieur v 72 n 36 Sept 2 1960 p V31-7 (dis- 
cussion) V37-8. Past and future of commercial air transpor- 
tation; development of civil aviation in past 40 yr; present 
situation; trend of civil air transportation in next decade; 
likely course of development after 1970. 


World Airline Statistics—1958. Aeroplane & Astronautics 
v 97 n 2508 Nov 13 1959 p 467-70. Tabulation of available 
traffic and other statistics for full year of operation; results 
achieved by some 130 carriers included in tables. See also 
Guide to World’s Airlines, 471-87, arranged alphabetically ac- 
cording to continents. 

Accident Prevention. See also Aircraft—Fire Protection; Air- 
craft, Transport—Jet Propelled; Aircraft, Transport—Re- 
liability. 

Radio Collision-Avoidance Systems for Aircraft, R.T.FITZ- 
GERALD, H.C.BROWN, M.D.REED. IRE—Trans on Aeronau- 
tical & Navigational Electronics v ANE-7 n 2 June 1960 p 
40-54. System for avoiding aircraft collisions utilizes upper 
UHF region to communicate altitude and heading informa- 
tion, while vertical maneuvers are defined by altitude infor- 
mation; in expanded form this system determines relative 
bearing and heading, to predict collision hazard in both ver- 
tical and horizontal planes. 

Symposium on Flight Safety. Roy Aeronautical Soce—J v 
64 n 594 June 1960 p 335-51 (discussion) 351-3. Symposium, 
held by Society on Dee 11 1959 included following papers: 
Operator’s View, J.W.G.JAMES, 335-9; Airline Pilot’s View, 
E.C.MILES, 340-2; Accident Investigator’s View, P.G. 
TWEEDIBE, 342-6; Aircraft Constructor’s View, R.H.WARDE, 
346-51; summary of discussion 351-3. 

Communication Systems. See also Air Transportation— 
Accident Prevention; Air Transportation—Traffic Control; 
Aircraft—Radio Equipment. 


Airborne Teleprinter System, J.H.COURT. Brit Communi- 
cations & Electronics v 7 n 9 Sept 1960 p 671-3. Relief of 
congested HF and VHF radio communication channels used 
by aircraft in North Atlantic area is accomplished by Air- 
borne Radio Teleprinter System described; automatic ground- 
to-air communications system operating primarily in fre- 
quency band of 90-150 ke/s, is used primarily for advisory 
messages such as meteorological information. 

New Transmitting Station for Aeronautical Telecommuni- 
cation Centre at Calcutta Airport, K.N.GOPALAKRISHNAN, 
S.BALARAM RAO. Instn Engrs (India)—J v 40 n 1 pt 2 
Sept 1959 p 27-41. Station includes 63 transmitters with 19 
air-ground channels, 17 fixed communication channels, two 
meteorological broadcast channels, and one navigational aid; 
52 antennas including four sets of rhombiecs, one, self-radiat- 
ing tower, and associated feeder lines erected. 

Computer Applications. See also Air Transportation—Reserva- 
tion Systems; Air Transportation—Traffic Control. 


Electronic Computer for Optimum Flight Plan Determina- 
tion, M.E.BALZER. SAE—Paper n 247D for meeting Oct 10- 
14 1960 7 p. Development of flight planning computers, plan- 
ning techniques, and central flight planning weather facility ; 
method of optimum track selection used by United Air Lines 


in flight planning long range flights for jet transport DC-8; 


AIR TRANSPORTATION—Continued 


use of Bendix 6-15D digital computer capable of defining per- 
formance limitations of aircraft involved and selecting best 
available altitude within framework of ARTC limitations; 
data input to computer; sample input data sheet prepared by 
meteorologist is shown. 


Costs. See Air Transportation—Freight. 
Freight. See also Aircraft, Transport. 


Efficiency Criterion for Comparing Cargo Aircraft in De- 
liveries Between Two Terminals, R.P.BRADY, J.E.WALSH. 
Operations Research v 8 n 3 May-June 1960 p 356-61. Ex- 
pression for measuring relative efficiency of combinations of 
cargo aircraft and cargo-handling equipment for case of 
single delivery of goods between two air-freight terminals ; 
efficiency criterion developed is proportional to ratio of 
revenue from delivery to prorated expense of this delivery ; 
criterion can be useful for situations involving many ter- 
minals. 

Integrating Air-Freight Effort, H.A.TAYLOR. Aeroplane 
& Astronautics v 99 n 2556 Oct 14 1960 p 529-32. Trends in 
development of mechanized handling and loading systems; 
traversing and fixed ramps; transfer platforms; swinging- 
jetty for use with VC10 and Super VC10 air freighters. 


Low Cost Cargo Aircraft—Turboprop or Turbofan? T.G. 
CARTAINO, R.B.JOHNSTON. SAE—Paper n 239B for meet- 
ing Oct 10-14 1960 9 p. Reexamination of State of art using 
Rolls Royce Tyne engine and Allison T-61 data while turbo- 
fan powerplant data are based upon Pratt-Whitney J-57 fans 
and General Electric aft fan versions of J-79; two cost 
methods selected are 1960 Air Transport Assn direct operat- 
ing cost and Rand costing method; it is found that selec- 
tion cannot be made on basis of cost alone, but on engine 
availability, operating constraints encountered and preferences 
of people involved. 


Packaging for Air Freight. Brit Standards Instn—Brit 
Standard n 1133 (sec 20) 1959 15 p. Standard refers to 
transport of other than livestock, and covers: variations of 
pressure and temperature; paper and board wrappings and 
containers; wooden containers; jute sacks and wrappings; 
bales; liquids; protection against corrosion and_ spoilage; 
precautions for carriage of machinery; fragile items; re- 
stricted articles and obnoxious cargo; prohibited packaging 
materials; labelling. 


System Approach to Reduced Air Cargo Costs, L.B. 
ASCHENBECK. SAE—Paper n 289C for meeting Oct 10-14 
1960 385 p. Basic elements of air cargo system are modern 
inventory control, packaging and shipment techniques, rapid 
transit from manufacturer or distribution point to airport, 
modernized terminal handling, and jet cargo aircraft; re- 
quirements of each element and steps to take. 


Health Hazards. See Aviation—Medical Problems. 
Inertial Guidance. See Aircraft Instruments. 


Italy. Development of Air Transport in Italy, T.D.CALNAN. 


Aeroplane & Astronautics v 99 n 2544, 2545 July 22 1960 p 
103-4, July 29 p 128-9. July 22: Current planning calls for 
five entirely new airports at Fiumicino, Genoa, Palermo, 
Venice, and Trieste; costs, physical description. July 29: 
Survey of position of Alitalia, state-subsidized airline, and 
independent operators; equipment; routes; expansion of 
services; helicopter operations. 


Radio Communication. See Air Transportation—Communica- 


tion Systems; Air Transportation—Traffic Control. 


Reservation Systems. Design of Static Mark-Sense Reader, 


W.DINGSDALE. IRE—Can Convention Rec 1958 p 6541-4. 
Reader designed for air lines reservations system; used in 
conjunction with computer, it has no operating controls, com- 
plete cycle of machine being initiated by insertion of pencil- 
marked card, on which reservations agent indicates informa- 
tion required. 


_Reserveringssystemen van Luchtvaartmaatschappijen. Inge- 
nieur v 71 n 51 Dee 18 1959 p E155-61. Two articles on 
reservation systems of airlines as follows: reservation system 
at KLM and problem of improving sales and reservations 
methods, W.J.KIMMAN, 155-7; Transportation networks for 
transmission of numerical data, J.M.UNK. 


Route Analysis. Equivalent Wind Concept in Route Planning, 


R.M.WELLS. SAE—Paper n 247C for meeting Oct 10-14 
1960 7 p. Wind models to simulate effect of wind on air- 
craft operations include contingency wind roses, standard- 
vector deviation wind aid or retard wind roses, frequency 
tables, and equivalent headwinds; review of equivalent head- 
wind concept and its use in route planning; reference made to 
three documents, prepared by Boeing Airplane Co on equiva- 
lent headwinds for 2700 air routes within continental United 
States, 2000 internationally important air routes, and 2000 
strategic air routes. 


Traffic Control. See also Air Navigation; Airports—Traffic 


Control; Direction Finding Systems; Radar. 


: Air Height Surveillance Radar and Use of its Height Data 
in Semi-Automatic Air Traffic Control System, T.J.SIMPSON. 


Accident Prevention. 
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IRE Int Convention Rec v 8 pt 8 (Aeronautical & Naviga- 
tional Electronics, etc) 1960 p 113-23. System is described 
that provides 3-dimensional data for air traffic control by 
means of maintaining relationship of aircraft position with 
that of aircraft identity. 


Air Traffic Control Plans in United Kingdom, V.A.M. 
HUNT. Aeroplane & Astronautics v 99 n 2543 July 15 1960 
p 70-3. Survey of policies, current schemes, and possible 
future techniques for controlling airspace; A.T.C.C. organ- 
ization; data processing; semi-automatic control; experi- 
mental projects. 


Altitude Telemetry in Conjunction with Air Traffic Control, 
D.G.TERRINGTON. Brit Communications & Electronics v 7 
n 9 Sept 1960 p 660-5. Means by which more accurate knowl- 
edge of aircraft height can be obtained for air traffic control 
purposes; method would use coded altimeter readings tele- 
metered to ground by established radar apparatus. 


Analog Study of Airborne Automatic Landing-Approach 
System, J.J.ADAMS. NASA—Tech Note n D-105 Dee 1959 
57 p. Study of system using error information obtained with 
simple radar target located at end of runway and radar 
tracking set and altitude measuring equipment carried in 
aircraft; effects of various initial conditions and disturbances 
such as flap deflection, gust disturbances, and radar noise are 
ava eared using analog computer; system appears to be 
easible. 


Basic Air Traffic Control System Concepts, H.K.MORGAN. 
IRE—Trans on Aeronautical & Navigational Electronics v 
ANE-7 n 1 Mar 1960 p 12-14. Basic objectives of air traffic 
control are outlined, and extent to which Bendix Positive 
Area Occupancy procedure fulfills these objectives; methods 
of expediting in Positive Area Occupancy system are ex- 
plained. 


Die technischen Grenzen des 3-D-Rundsuch-Radargeraetes, 
G.ULBRICHT. Zeit fuer Flugwissenschaften vy 7 n 11 Nov 
1959 p 314-21. Technical limits of 3-dimensional radar unit; 
there are three limits first of which is determined by number 
of unit areas of space to be scanned, and by range and re- 
quired rate of aerial rotation; real 3-dimensonal bearing 
installation also requires 3-dimensonal display of targets in 
space; design with cathode-ray tubes especially developed 
for this purpose is suggested; pertinence to air traffic control. 


Electronic Air Traffic Control Simulator, W.H.RHODES, 
W.H.GABLE. IRE—HEast Coast Conference on Aeronautical & 
Navigational Electronics—Proec 1958 yp 181-8. Simulator 
evaluates any air traffic control system which uses radar and 
voice position reporting for collecting position data on air- 
planes within complex under control; dynamic range of air- 
eraft characteristics simulated covers all types of aircraft; 
radar data is generated and fed to control system under test 
in same form that is provided from actual radars. 


Loctracs—All Aircraft Surveillance System, P.F.PEARCE. 
SAE—Paper n 243B for meeting Oct 10-14 1960 11 p. System 
is designed by Lockheed Electronics Co to furnish complete 
data on all of aircraft in area to ground controller; each 
aircraft in LOCTRACS system carries pulse-coded transmitter 
operating together with ground network of receiving stations ; 
four ground stations define sector of coverage; signals re- 
ceived at sites are relayed by microwave links or telephone 
lines to surveillance center, where information processing 
takes place; principles of operation; block diagram. 

Mathematical Analysis of Performance of ATC Radar 
Beacon System, A.ASHLEY, F.H.BATTLE, Jr. IRE Int Con- 
vention Rec v 8 pt 8 (Aeronautical & Navigational Elec- 
tronics, etc) 1960 p 140-9. Attempt is made to find theoreti- 
cally optimum configuration of beacon system essentially as 
it now exists; results of mathematical analysis, in conjunc- 
tion with actual test data and practical considerations, are 
used as basis for recommendation of changes and additions to 
system. 

Selective Calling for Data Link Systems, A.I.PERLIN. 
Electronics v 33 n 183 Apr 29 1960 p 108-10. Selective calling 
system is described that removes necessity for continuously 
monitoring communication channel; system will correctly 
identify 100% of messages sent over communications link 
with noise-to-signal ratio of 6 db; standardized modules are 
used where possible, and basic bistable module is discussed. 


Transponder Altitude Encoders for Air Traffic Control, 
B.W.GLOVER. Brit Communications & Electronics v 7 n 9 
Sept 1960 p 676-80. International Civil Aviation Organization 
has standardized system of secondary surveillance radar 
which requires transponder to be carried in aircraft ; this has 
resulted in experimental system using automatic transmission 
of altitude data in binary form from airborne transponder ; 
description of altitude encoder used. 


AIRCRAFT : 
See also Aerodynamics; Air Transportation; Airships ; 
Gliders and Gliding; Helicopters; Photogrammetry; Sea- 


planes; also. all subject headings beginning with Aircraft. 
See Air Transportation—Accident Pre- 
vention. 


AIRCRAFT—Continued 


Agricultural Applications. Aerial Operations Planning in 
United Kingdom, P.J.W.KING. Roy Aeronautical Soec—J v 
64 n 590 Feb 1960 p 93-101. Operator’s first consideration in 
determining overall planning policy is pattern of utilization; 
work pattern divides itself into cereal fertilizing beginning in 
January or February, top dressing following in May and 
June; in May insecticidal work begins; fungicidal spraying 
against potato blight is from June until August; miscellane- 
ous spraying jobs; utilization of aircraft; sales planning 
phase; aerial application contract, terms and conditions. 

Agricultural Aviation, A.H.WHEELER. Roy Aeronautical 
Soc—J v 64 n 590 Feb 1960 p 87-92. Reference to first Inter- 
national Agricultural Conference at Cranfield, England, Sept 
15-18 1959; art of agricultural aviation in basic terms; sub- 
stance to use for fertilization or pest control, its preparation, 
selection of time and place, liquid droplet size, ete; invert 
emulsion wherein active agent is in oil which surrounds water 
droplet seems to be promising method; aircraft requirements, 
distribution equipment, and technique of spraying. 


Air Conditioning. See Air Conditioning—Aireraft. 
Arresting Gear. See Aircraft Materials—Nickel Alloys. 


Australia. Operational Requirements for Aircraft in Australian 
Territories, L.P.COOMBES, J.MUNRO. Roy Aeronautical Soc 
—J v 64 n 591 Mar 1960 p 146-8. Results of survey, initiated 
by Commonwealth Advisory Aeronautical Research Council 
to study aircraft needs in different parts of Commonwealth; 
within Australian continent there are no outstanding future 
operational needs; simpler forms of VTOL aircraft than 
rotary winged types are needed which necessitates more re- 
search; freight operations; aircraft in Antarctic; operations 
in New Guinea; agricultural aircraft. 


Auxiliary Equipment. See also Aircraft—Electric Equipment. 


APU’s Aviation Utility Outfielders. Gas Turbine v 1 n 
2 Mar-Apr 1960 p 26-8. Gas turbines for auxiliary purposes, 
distinct from those for propulsive purposes, are used exten- 
sively in connection with aircraft in air and on ground; 3 
basic types of APU’s (Auxiliary Power Units), turboshafts 
for electric generator sets, pumps, and other equipment, turbo- 
compressors for supply of compressed air for air conditioning 
and starting main gas turbines, and combination turboshaft- 
compressor units for other aviation purposes are reviewed. 


Auxiliary Systems, C.K.TROTMAN. Aircraft Eng v 32 n 
3879 Sept 1960 p 246-54. General review of developments 
toward system integration in British aircraft industry ; major 
systems discussed are actuation, fuel supply, air conditioning 
(including pressurizing), and control of structural and 
equipment temperature. 


Test Fixtures Aids Design of Fuel Controller, H.S.D.YANG. 
Control Eng y 7 n 7 July 1960 p 89-90. Author connected 
with Lockheed Aircraft Co describes how special bench tester 
was built first and then used as system design tool, prior to 
its destined final role as quality control device; application 
to controller for pump system distributing fuel among several 
tanks of drone aircraft. 


Theoretical and Experimental Investigation of High Per- 
formance Jet Pump Utilizing Boundary Layer Control, W.G. 
WELLS. ASME—Paper 60-AV-15 for meeting June 5-9 1960 
8 p. Role of jet pump or air ejector in aircraft applications, 
acting as blower, thrust augmenter or for purpose of engine 
cooling ; study of processes through which mixing losses occur 
within subsonic jet pump; special design features of pump 
exploit mixing improvement which occurs in favorable 
pressure gradient and reduces adverse pressure encountered 
during diffusion; good agreement between theory and experi- 
mental results. 


Bearings. See Bearings—Lubrication. 

Brakes. See Aircraft Landing Gear—Brakes. 

Cabins. Moisture Accumulation in Aircraft Soundproofing and 
Insulation, J.JENSEN-GAARD. ASME—Paper 60-AV-7 for 


meeting June 5-9 1960 5 p. Tests carried out by Scandinavian 
Airlines System indicate that it should be possible by produc- 
ing slight air pressure behind cabin lining to prevent moisture 
from entering insulation through leakages such as cuts from 
windows, joints, and defects. 


Moisture Migration in Aircraft Cabin Wall, F.B.BJORK- 
LUND, A.C.WATSON. ASME—Paper 60-AV-8 for meeting 
June 5-9 1960 8 p. Means of vapor movement and associated 
problems in aircraft wall are discussed; both laboratory and 
analytical methods of moisture investigation are presented 
including description of digital-computer application; vapor 
barriers of several different types are compared and other 
means of vapor prevention and removal proposed. 


Pressure Cabin Analysis, D.S-HOUGHTON, A.S.L.CHAN. 
Aircraft Eng v 32 n 375 May 1960 p 126-31. Paper attempts 
to make more accurate estimate of stresses in stiffened pres- 
surized cylinder by including in differential equation term 
arising from curvature of deformed cylinder; this effect is 
neglected in Timoshenko theory, but when deformation is 
appreciable, effect becomes considerable; simplification of 
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equilibrium equations and derivation of differential equation 
for deflection; numerical examples. 

Some Simple Transformation Functions for Square and 
Triangular Holes with Rounded Corners, W.H.WITTRICK. 
Aeronautical Quarterly v 11 pt 2 May 1960 p 195-9. Determi- 
nation of stress concentration arising near holes, such as 
windows in pressure cabins; transformation functions, in 
form of 3-term polynomials, are derived for conformal map- 
ping of region outside square or equilateral triangle, having 
rounded corners with varying and controllable degrees of 
curvature, on to region outside unit circle. 


Collisions. See Air Transportation—Accident Prevention. 


Computer Applications. See Air Navigation—Inertial; Aircraft 
—Performance; Aircraft—Stresses. 

Control Equipment. See also Aireraft-—Electrie Equipment; 
Aircraft—Hydraulic Equipment; Aircraft—Nuclear Power ; 
Aireraft Engines, Jet and Turbine—Thrust Reversal; Aircraft 
Instruments; Direction Finding Systems. 

Applications of Army-Navy Instrumentation Program to 
Transport Aircraft, A.M.MAYO, H.L.WOLBERS. SAE—Paper 
n 243A for meeting Oct 10-14 1960 18 p. Outline of ANIP 
Program emphasizing human factors area; research made of 
way in which man visualizes data, man-machine system, dis- 
play of information, and requirements of system including 
display devices, computers, controls and sensors; examples of 
developments, such as gyro developed for program by Min- 
neapolis-Honeywell, control computer, RV-2 computer concept, 
transparent cathode ray tubes, ete. 

Caleulation of Stability of Nonlinear Control System in 
Presence of Vibration Noise, A.G.BOGDANOV. ARS—J v 
30 n 9 Sept 1960 p 843-6. Permissible noise amplitude for 
aircraft-autopilot control system and investigation of stabiliz- 
ing effects of sinusoidal noise in nonlinear control systems. 
English translation of paper from Izvestiya Akademii Nauk 
SSSR, Otdelenie Tekhnicheskikh Nauk, Energetika i Avto- 
matika, n 1, 1960 p 165-8. 

Contribution a l’etude des systemes asservis non lineaires, 
H.DON-TRI. Automatisme v 5 n 5 May 1960 p 177-83. Non- 
linear servo systems; theoretical study of speed control of 
SFENA automatic pilot. 

Controllability: Flight Controls for Manned Aircraft, H.E. 
ARNZEN. Automatic Control v 13 n 1 July 1960 p 26-9. 
Future needs and proposed techniques for controllability ; 


automatic “‘G’’ monitoring systems; computer concept and 
adaptive control. 
CORDIC Trigonometric Computing Technique, J.E. 


VOLDER Inst Radio Engrs—Trans on Electronic Computers 
v EC-8 n 8 Sept 1959 p 330-4. COordinate Rotation DIgital 
Computer (CORDIC) is special purpose digital computer for 
real time airborne computation; unique computing technique 
is employed which is especially suitable for solving trigono- 
metric relationships involved in plane coordinate rotation and 
conversion from rectangular to polar coordinates; trigono- 
metric algorithms used and instrumentation of algorithms 
discussed. 

Decimal-Binary Conversions in CORDIC, D.H.DAGGETT. 
Inst Radio Engrs—Trans on Electronic Computers vy EC-8 n 
3 Sept 1959 p 335-9. Technique is described for conversions 
between mixed radix decimal angles and binary angles in 
digital computer with CORDIC type arithmetic unit; feature 
of technique is use of same constants and logic in both 
decimal to binary and binary to decimal conversion. 


Design of Feedback Control Systems Containing Saturation 
Type Nonlinearity, S.F.SCHMIDT, E.V.HARPER. NASA— 
Tech Note n D-324 Sept 1960 85 p. Report is extension of 
NASA Tech Note n D-20; equations for stable and unstable 
plants whose transfer functions are of second, third, or fourth 
order are derived; optimum response times calculated for 
wide range of damping and time constants; effects of single 
zero in plant transfer function; examples of optimum satur- 
ated control systems for tracking with smallest error pos- 
sible. 

Discussion of Some Design Problems Associated with 
Artificial Feel Systems of Airplanes with Irreversible Powered 
Flight Controls, T.Y.FENG, D.C.NEIL. SAE—Paper n 171D 
for meeting Apr 5-8 1960 19 p. Basie study of longitudinal 
stick free static and dynamic stability; in stick free static 
stability, trim reversal was eliminated by Mach compensa- 
tion device which improved characteristics of stick force 
speed stability; in stick free dynamic analysis, most satis 
factory system comprised Q-bellows with Mach and dynamic 
pressure compensation devices, very light centering springs, 
low stick friction and no bob weight. . 


Electric Controls on Britannia, G.M.STURROCK. Control 
v 3 n 19, 20 Jan 1960 p 88-90, Feb p 107-9. Development of 
electric throttle; philosophy of safety on which it was de- 
signed, and basie positioner control; problem of delay at 
jet-pipe or turbine-entry thermocouple; form of temperature 
channel used to control accelerations ; speed governor; steady- 
state temperature control; emergency-override system; service 
experience, 
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Electronic Gain Control in Automatic Flight Control Sys- 
tems, W.HENN, E.L.BORONOW. IRE—Trans on Automatic 
Control v AC-4 n 3 Dec 1959 p 116-27. Problems involved in 
implementing electronic stored function control of system 
channel gains; system uses sensed variables to actuate set of 
stored functions in manner such that correct precomputed 
attenuations are automatically introduced in channel a-c 
signal lines. 

Electronic Memory in Automatic Flight Control Systems, 
D.H.BLAUVELT, A.S.ROBINSON. IRE—Trans on Automatic 
Control v AC-4 n 8 Dee 1959 p 128-82. Ability to store a-c 
voltage that represents initial problem condition or inter- 
mediate computation result is important requirement in many 
automatic flight control systems; fast, accurate, infinite time 
constant, electronic solid state memory for use in a-e control 
systems; memory system is based on characteristics of trans- 
fluxor. 


Error Analysis of Airborne Electro-Mechanical Analog 
Computer, B.S.HOLLAND. IRE—East Coast Conference on 
Aeronautical & Navigational Electronics—Proe 1958 p 123-6. 
Method of error analysis used successfully in practical analy- 
sis of probable errors in tactical bombing computer; method 
equally applicable to any type of airborne electromechanical 
analog computer which solves definite equations relating to 
navigation, aeronautics, or armament fire control, and one 
in which probable value of error is of interest. 


FAA Looks at Flight Controls, E.S.NEWBERGER. ASME 
—Paper 60-AV-31 for meeting June 5-9 1960 5 p. Minimum 
safety standards applicable to civil aircraft and how they 
are provided for, especially in more complex power control 
systems. 


Flight Investigation of Acceleration Restrictor, A.ASSA- 
DOURIAN, D.L.MALLICK. NASA—Tech Note D-241 Apr 
1960 29 p. Restrictor is intended to be applicable to airplanes 
having stable and reasonably linear pitching-moment charac- 
teristics; adjusted results of tests made indicated that ac- 
celeration restrictor of type described could limit peak 
acceleration to about 1.15 times present value by use of proper 
signal gains and for conditions tested. 


Flight Investigation of Automatic Pitchup Control, G.J. 
HURT, Jr, J.B.WHITTEN. NASA—Tech Note n D-114 Aug 
1960 27 p. Pitching moment characteristics of transonic 
fighter subject to pitchup were altered by driving stabilizer 
in accordance with signal that was function of measured 
angle of attack and pitching velocity; system was capable of 
extending region of positive stability for aircraft to angles of 
attack above basie pitchup threshold angle of attack; test 
results and evaluation of system. 


Flight Investigation of Centrally Located Rigid Force Con- 
trol Stick Used With Electronic Control Systems in Fighter 
Airplane, W.R.RUSSELL, W.L.ALFORD. NASA—Tech Note 
n D-102 Sept 1959 30 p. Results of investigation in which 
force stick was used as maneuvering flight controller with 
both rate automatic control system and irreversible electronic 
power control system; pilots’ opinions are included. 


Functional Cycling to Assure Reliability of Aircraft Con- 
trol Equipment, R.E.HULSEY, L.L.KESSLER. ATBEE—Trans 
v 78 pt 2 (Applications & Industry) n 45 Nov 1959 p 356-60. 
Method developed for eliminating early component, par- 
ticularly semiconductor component failures from statie con- 
trol and protective panels, by functional cycling at end of 
manufacturing process; new technique has increased mean- 
time between failure of static control and protective de- 
vices by 5000%. Paper 59-912. 


General Purpose D-C Analog Computer with Transistor 
Circuitry, H.L.EHLERS. IRE—East Coast Conference on 
Aeronautical & Navigational Electronics—Proe 1958 p 237-48. 
D-e general purpose transistor computer for airborne use de 
scribed; system operation and synchronization, computer com- 
ponents, test equipment and system packaging discussed. 


High Temperature Tests on Aircraft Control Cable, H.J. 
GODFREY. Wire & Wire Products v 34 n 11 Nov 1959 p 
1473-80. Effect of high temperatures on tensile, creep and 
fatigue properties of aircraft cables studied; materials in- 
cluded galvanized carbon steel, Types 304, 17-7 PH, A-286 
and 316 stainless steels, Inconel X, and Titanium; inconclu- 
sive but informative results indicate that galvanized carbon 
steel cables were not satisfactory for operating at 800 F 
while austenitic type stainless cables performed relatively well 
up to 800 F; Inconel X cable was best material at tempera- 
tures above 800 F. 


Minimum Manual Controls—Stepping Stone to ‘Electric 
Stick”, B.O.ANDREASSON. Space/Aeronautics v 33 n 3 Mar 
1960 p 87-8, 92, 94-6. Stability and control problems in 
maneuvering military jet demand automatie control system 
backed up by simple and light manual system; design details of 
system, developed by Convair, San Diego, Calif; controller 
has trim button to correct unbalanced flight loads and engage 
button for transferring control from one system to another ; 
double gimbal installation has one gimbal connected to 
aileron-action linkage for lateral movement of controller, 
other to elevator-action linkage to permit fore-aft motion, 


Crash Position 


Delta Wing. 
Design. 
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Multicondition Terminal Control Systems for Aircraft, R.V. 
MORRIS, C.W.STEEG, Jr. J Aerospace Sciences v 27 n 9 
Sept 1960 p 703-11. Method for synthesizing type of control 
system applicable to automatic landing of aircraft; closed- 
loop system is designed to cause response of controlled mem- 
ber _to. meet several independently specified conditions at 
particular instant of time; suitability for use with controlled 
members that have oscillatory or divergent responses to fore- 
ing inputs. 

On Design of High-Gain Saturating Control System for Use 
as Adaptive Autopilot, J.D.McLEAN, S.F.SCHMIDT. NASA 
—Tech_ Note D-305 Feb 1960 48 p. System studied can con- 
trol aircraft over very large ranges of flight conditions 
without resort to air data measurements; methods for pre- 
dicting frequency, amplitude, and effect on performance of in- 
herent limit cycle or “‘chatter’’. 


Optimization of Flight-Control, Airframe System, I.L.ASH- 
KENAS, D.T.McRUER. J Aero/Space Sciences v 27 n 3 Mar 
1960 p 197-218. Overall approach considering both airframe 
and flight controller to be alterable system elements, making 
use of servo techniques; attention is focused on airframe 
and its reduction to simplified approximate servo terms; 
airframe equations of motion are reduced to approximate, 
factored transfer functions; these define airframe in servo 
terms and allow ready synthesis of complete system; example 
showing possible effects of airframe alterations upon air- 
frame controller. 


Pulse Controlled Integration in Automatic Flight Control 
Systems, A.S.ROBINSON. IRE—Trans on Automatic Control 
v AC-4 n 3 Dee 1959 p 133-8. Two types of all electronic 
pulse controlled a-c voltage integrators based on characteris- 
tics of transfluxor are described; first technique requires 
single transfluxor per integrator and is suitable for medium 
accuracy applications; technique uses two transfluxors and 
is suitable for higher accuracy applications. 


Relative Merits of Incremental and Conventional Digital 
Computers in Air-Borne Real-Time Control, S.M.SHACKELL, 
J.G.TRYON. AIEE—Trans v 79 pt 1 (Communication & 
Electronics) n 50 Sept 1960 p 393-400. Analysis shows limita- 
tions of incremental control computer; trend is shown toward 
use of conventional computers; incremental techniques may 
be used where they can provide functions which are un- 
natural to conventional computer. Paper 60-120. 


Safety Considerations for Flight-Control Systems, R.HOL- 
LINGSWORTH, M.A.OSTGAARD. ASME—Paper 60-AV-27 
for meeting June 5-9 1960 8 p. Concept of safety aspects and 
three major factors in establishing safety, namely, system 
performance, system design, and component design; specific 
examples of problems encountered; relationship between 
safety and reliability. 

Safety Considerations in Design of Flight Control Systems 
for Navy Aircraft, W.R.LOMAS. ASME—Paper 60-AV-34 for 
meeting June 5-9 1960 5 p. Design procedures and specifica- 
tion requirements essential in achieving safe and reliable 
flight-control systems for piloted aircraft; importance of 
failure effects analyses and functional test stands in insuring 
safe flight-control systems. 

Simulation of Zero-G Aircraft Control, E.OTTO, T.R. 
THORKELSON. Instruments & Control Systems v 33 n 9 Sept 
1960 p 1564-7. Use of analog computer by NASA Lewis Re- 
search Center, Cleveland, Ohio, to analyze designs of con- 
trol system for obtaining zero-gravity conditions in aircraft; 
example of thrust axis design analysis. 


Space Age Ushers in Pneumatic Controls, J.K.WETHER- 
BEE, J.W.BILLHEIMER. Battelle Tech Rev v 9 n 8 Aug 
1960 p 7-13. Current advances in flight propulsion technology 
introduce element of excessive heat encountered both in 
atmospheric entry, and in high speed flight within atmosphere, 
which threatens operation of existing flight stabilization 
systems which utilize dynamic response characteristics of elec- 
trohydraulic servomechanisms; possible solution to problem 
is provided by pneumatic control system which is able to re- 
tain stability over entire anticipated thermal range. 
Indicators. See Aircraft—Electronic Equip- 
ment. 

See Aircraft Landing Gear. 


See also Aerodynamics—Boundary Layer ; Aerodynam- 
ics—Heating Effects; Aerodynamics—Wings and Airfoils ; 
Aircraft—Stresses; Aireraft—Supersoniec Speeds; Aircraft 
Weight Control; Aircraft, Transport—Jet Propelled. 


Aeroelastic Criterion for Leading Edge Stiffness, M.J. 
WOOLDRIDGE. Aircraft Eng v 32 n 377 July 1960 p 192-9. 
Composite chart facilitates rapid determination of critical 
divergence stiffness for straight or swept leading edge of 
lifting surface; aeroelastic criterion is intended for use in 
initial design work; material properties relate to R.R.58 
aluminum alloy and F.S.M.7 stainless steel sheet; to accom- 
modate effects of kinetic heating material temperature has 
been taken identical to that of boundary layer adjacent to it. 


Algebraic Topology and Networks, B.LANGEFORS. Svenska 
Aeroplan Aktiebolaget—Tech Note n TN43 July 1959 87 p. 
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Extension of author’s previous work on aircraft structural 
analysis, indexed in Engineering Index 1959 p 42; elements 
of algebraic topology are introduced by means of examples 
from built-up systems of simplest kind, e.g. electric networks ; 
it also appears that network illustrations are more suitable 
than geometric ones used in mathematical topological texts 
as far as elementary concepts are concerned. 


Analysis of Low-Aspect-Ratio Aircraft Structures, C.H. 
SAMSON, Jr. H.W.BERGMANN. J Aerospace Sciences v 27 
n 9 Sept 1960 p 679-93, 711. Two methods presented provide 
for arbitrary external loading, are general with respect to 
orientation of structural members, and permit arbitrary 
boundary conditions; consistent distortion method; transfer 
matrix method; application to rectangular and nonrectangu- 
lar wings. 


Application of Power Spectral Methods in Airplane and 
Missile Design, K.R.THORSON, Q.R.BOHNE. J Aero/Space 
Sciences v 27 n 2 Feb 1960 p 107-16. Applications of methods 
in determination of dynamic loadings and response for both 
aircraft and missiles subject to continuous turbulence; input 
transfer function output relationships and procedure whereby 
mission design load information may be obtained utilizing 
digital computer; applications to problem areas such as de- 
termination of design fin load, evaluation of crew station ac- 
celerations for low level high speed operation, and missile 
gust loads in terminal dive condition. 


Effect of Proximity of Wing First Bending Frequency and 
Short-Period Frequency on Airplane Dynamic-Response Fac- 
tor, C.R.HUSS, J.J.DONEGAN. NASA—Tech Report n R-12 
1959 20 p. Supersedes NACA—Tech Note n 4250 indexed in 
Engineering Index 1959 p 41. 


Effect of Streamline Contouring in Wing-Fuselage Junc- 
ture in Combination with Supersonic Area Rule on Swept- 
back-Wing-Fuselage Configuration of High Fineness Ratio, 
C.D.TRESCOT, Jr. NASA—Tech Note n D-387 May 1960 19 
p. Investigation was conducted in Langley transonic blow- 
down tunnel to compare two methods for reducing pressure 
drag; results indicate that, for relatively slender configura- 
tion, streamline concept of shaping fuselage does not offer 
pressure drag reduction greater than that obtainable with 
supersonic-area-rule concept. 


Elastic Model Design of B-58 Airplane, J.W.WELLS, H.B. 
ENGLAND. ASCE—Proc v 86 (J Eng Mechanics Div) n 
EM4 Aug 1960 pt 1 paper n 2580 p 153-79. Extensive elastic 
model test program for design of highly redundant structure 
on B-58 aircraft at Convair, Ft Worth; models from 1/100 
seale to full scale were used; several unique methods of ob- 
taining and presenting test data; scale factors for both 
structure and loadings. 


Human Engineering Payoff, J.A.MACDONALD. SAE— 
Paper n 173B for meeting Apr 5-8 1960 7 p; see also SAE— 
J v 68 n 6 June 1960 p 63-4. Concept adopted by Special 
Projects Branch, Aircraft Laboratory, Wright Air Develop- 
ment Div, Ohio, with respect to area of engineering which 
provides compatibility, efficiency, and harmony between air- 
craft and their human occupants and operators; areas of 
escape systems and components, restraint, sealants, vision, 
and crew station design and arrangement. 


Increased Range for Large Aircraft. Engineering v 190 n 
4927 Sept 23 1960 p 429. Low Drag Boundary Layer Control 
(LDBLC), which can be used to reduce friction drag of air- 
craft in flight, has been developed by Northrop Corp; by 
drawing part of turbulent boundary layer air through slots 
in aircraft skin with suction compressor and exhausting it 
in direction of thrust through aft fuselage or nacelle tail- 
pipes, continuing smooth flow of air can be obtained; ad- 
vantages for military and commercial aircraft are noted. 

Lagrange Multipliers and Quasi-Steady Flight Mechanics, 
A.MIELE. J Aero/Space Sciences v 26 n 9 Sept 1959 p 592-8. 
Analytical method is developed for investigating extremum 
problems of quasi-steady mechanics of flight; generalized 
solution, obtained in determinantal form, unifies all optimum 
conditions of motion in vertical plane into single equation ; 
analog result is obtained for optimum conditions in horizontal 
plane; applicability to design problems. 

Large Defiections of Structures Subjected to Heating and 
External Loads, M.J.TURNER, E.H.DILL, H.C.MARTIN, 
R.J.MELOSH. J Aero/Space Sciences v 27 n 2 Feb 1960 p 
97-106, 127. Method of direct formulation of stiffness matrix 
(see Engineering Index 1956 p 40) is extended to include 
effects of nonuniform heating and large deflections; to over- 
come inherent difficulties of nonlinear problem for practical 
structures either iterative or step-by-step procedure must 
be used; force-deformation relations necessary for these ap- 
proaches are derived for axially loaded member and plate 
element including effect of thermal strains. 


Methods of Establishing and Presenting Environmental De- 
sign Criteria for Air Vehicles, J.E.STEIN. SAE—Paper n 
228D for meeting Oct 10-14 1960 7 p. Environments to con- 
sider in process of establishing design criteria are natural en- 
vironments, relating to temperature, solar radiation, humidity, 
pressure, sand and dust, etc, and induced environments which 
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are result of air vehicle operation; effects of aerodynamic 
heating, vibration, acoustical noise, and acceleration estab- 
lish environments peculiar to particular vehicle; some of 
these factors are discussed with emphasis on temperature 
criteria. : : 
Navy Approach to Development of Airframe Structura 
Dalen Contest Requirements, W.H.KEEN, R.L.CREEL, 
C.P.BAUM. ASME—Paper 60-AV-50 for meeting June 5-9 
1960 9 p. Design control; concept embraces specifications 
defining aircraft strength and _ rigidity, analyses, tests and 
data requirements; it includes design efforts through develop- 
ment phase, early testing, introduction to Fleet, service 
operations and ends only upon retirement of craft. 


Practical Aspects of Structural Analysis, B.LANGEFORS. 
Zeit fuer Flugwissenschaften v 8 n 6 June 1960 p 161-8 
(discussion) 169-72. Survey of procedure for practical applica- 
tion of matrix methods used for some years at Saab Aircraft 
Co, Sweden; routine methods and computer programs for 
establishing structure matrices for given structure and for 
manipulations of these matrices in automatic way are de- 
scribed. (In English). 


Preliminary Design Considerations for Structure of Trisonic 
Transport, M.G.CHILDERS. SAE—Trans v 68 1960 p 396-407. 
Indexed in Engineering Index 1959 p 41 from SAE Paper n 
ELD. 


Relationship Between Theory and Practice in Aircraft 
Structural Problems, A.J.TROUGHTON. Roy Aeronautical 
Soe—J v 64 n 599 Nov 1960 p 653-67. Factors affecting ap- 
proach to structural design involve accuracy obtained by 
results, cost, ability to develop aircraft, and time factor; 
research testing which design department should carry out 
comprises materials information, optimum structures data, 
detail stressing problem evaluation, routine component de- 
velopment, engineering and inspectional technique research ; 
correlation between theory, structural and flight test; fail 
safe design; full scale testing. 


Statistical Basis of Loading Spectra for Fatigue Design 
Criteria, ILBOUTON. Aero/Space Eng v 19 n 3 Mar 1960 p 
538-7, 64. Previous specifications for structural design criteria 
presented fatigue requirements qualitatively and implicitly; 
steps in rational approach: determination of parameters 
needed to establish required loading spectra; sources for 
establishing these quantitatively; development of analytical 
techniques for synthesizing loading spectra for new aircraft 
from parameters established for past systems or from analysis 
of mission requirements; formulation of criteria embodying 
principles established. 21 refs. 


Structural Designers’ View of Criteria Trends, R.GOLDIN. 
ASME—Paper 60-AV-42 for meeting June 5-9 1960 5 p. 
Structural specification coverage, further needs, and new 
criteria required in design of new types of flight vehicles, 
such as boost glide aircraft, manned satellite vehicles, and 
manned space craft. 


Supersonic Area Rule and Application to Design of Wing- 
Body Combination with High Lift-Drag Ratios, R.T.WHIT- 
COMB, J.R.SEVIER, Jr. NASA—Tech Report n R-72 1960 
14 p. Concept for interrelating wave drags of wing-body 
combinations at moderate supersonic speeds with axial de- 
velopments of cross-sectional area on basis of which swept- 
wing indented body combination has been designed; experi- 
mental results obtained at Mach numbers from 0.80 to 2.01; 
maximum lift drag ratios of approximately 14 and 9 were 
measured at Mach numbers of 1.15 and 1.41 respectively. 


Ejection Seats. See Aircraft, Military—Escape Devices. 


Electric Equipment. See also Aircraft—Control Equipment; 
Aircraft—Ice Problems. 


Aircraft Electrical Engineering, D.C.FLACK. Instn Elec 
Engrs—J v 6 n 65 May 1960 p 272-7. Basic requirements for 
aircraft electric equipment; development of generation equip- 
ment ae increasing use of semiconductors; trends in future 
aircraft. 


Aircraft Secondary Power Generator with Direct Compensa- 
tion Frequency Control, L.J.JOHNSON, S.E.RAUCH. IRE— 
Trans on Component Parts v CP-6 n 4 Dec 1959 p 259-63. 
Alternator system employs electrical methods of frequency 
control; features include elimination of transient errors, mag- 
netic vector rotation to compensate for mechanical speed 
errors, synchronous locking of power frequency to low level 
frequency standard, and reduction of mechanical system to 
single rotating element; experimental brushless, constant 
frequency, 3-phase alternator described. 


Aireraft Storage Batteries, W.J.HAMER. AIEE—Trans v 
79 pt 2 (Applications & Industry) n 50 Sept 1960 p 277-87. 
Experimental study of cycling, discharge and charge charac- 
teristics of lead-acid, nickel-cadmium, and silver-zine aircraft 
batteries; problems faced in further development of such 
batteries with view to increased use of jet planes, missiles, 
and space vehicles where high temperatures are involved. 
Paper 60-849. 

Analysis of Load Transfer Oscillations in Parallel Aircraft 
A-C Electric Power Systems, H.A.KAHLE. AIEE—Trans vy 
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79 pt 2 (Applications & Industry) n 47 Mar 1960 p 22-6. 
Method by which performance of generator systems may be 
predicted; definition of boundaries for characteristics of 
generator, regulator, constant-speed drive, and real and 
reactive load division circuit which will guarantee satisfactory 
parallel operation; analysis of load transfer oscillations. 
Paper 60-63. 

Applications of Electricity in Aircraft, V.A.HIGGS. Instn 
Elec Engrs—Proc v 107 pt A (Power Eng) n 32 Apr 1960 p 
197-201. Historical review; development before 1939, and par- 
ticularly since 1946; radio and radar equipment; electric fly- 
ing instruments, electric and hydraulic actuation ; electrical 
power systems; engine ignition and starting; future trends. 
29 refs. Paper 3198. 


Characteristics and Measurement of Ripple in Aircraft 
Electric Power Systems, O. MARKOWITZ. AIEE—Trans v 78 
pt 2 (Applications & Industry) n 46 Jan 1960 p 418-23. 
Definition of frequency characteristic of ripple by Naval Air 
Development Center to provide guidance in voltage measure- 
ment of ripple; factors influencing unpredictable variations 
in measurements; limits recommended to be integrated into 
military specifications based on frequency characteristic data 
of ripple, accumulated from various aircraft d-c power 
sources. Paper 59-879. 


Computer Evaluation of High-Temperature Aircraft A-C 
Electrical System Designs, W.E.SOLLECITO, D.A.SWANN. 
AIEE—Trans v 78 pt 2 (Applications & Industry) n 46 Jan 
1960 p 434-44. Analog computer study, including extensive, 
nonlinear representation of a-c alternator, showing effects of 
temperature, load, and regulator and exciter nonlinear be- 
havior on system stability and transient performance; evalua- 
tion of torque-limiting techniques ; computer approach to study 
of reactive load division loop. Paper 59-907. 


Constant-Frequency Variable-Speed Frequency-Make-Up 
Generators, B.V.HOARD. AIEE—Trans v 78 pt 2 (Applica- 
tions & Industry) n 45 Nov 1959 p 297-301 (discussion) 3801- 
4; see also abstract in Elec Eng v 79 n 4 Apr 1960 p 303. 
Features of aircraft generator having standard 3-phase 
stator, but wound rotor type field; correct value of make-up 
or slip frequency power is supplied to polyphase wound field 
of generator, to provide air gap flux rotating with respect to 
stator at constant speed; under these conditions, stator out- 
put frequency is always constant. 16 refs. Paper 59-773. 


Design and Performance of Constant Speed Drives for 
Commercial Use, R.H.GUEDET. SAE—Paper n 128G for 
meeting Jan 11-15 1960 7 p. Design criteria of General Elec- 
tric 40-kva constant speed drive for Convair 880 and 600 
jetliners, designed for commercial use; mechanical hydraulic 
transmission consists of variable stroke hydraulic pump 
motor coupled to fixed displacement hydraulic pump motor; 
testing program and flight testing; efficiency of drive varies 
from 82% to 90% at rated load of 64 hp; at load of 32 hp, 
efficiency varies from 75% to 88%. 


Design of Hydro-Mechanical Constant Speed Drive for 
120KVA Generator, P.C.MOSHER, L.B.HALLBERG. SAE— 
Paper n 128F for meeting Jan 11-15 1960 16 p; see also 
abstract in SAE—J v 68 n 5 May 1960 p 124, 127. Develop- 
ment of 120-Kva constant speed drive by Sunstrand Aviation, 
Rockford, Ill, utilizing hydromechanical transmission; out- 
standing features are use of fabricated 347 stainless steel 
housing; high speed bearings; improved control system in 
regard to governor performance; frequency and load con- 
troller and frequency reference design, and current trans- 
former accuracy; selection of components; design problems. 


End Component of Zero-Sequence Reactance of A-C Ma- 
chines, R.T.SMITH. AIEE—Trans v 79 Pt 3 (Power Ap- 
paratus & Systems) n 48 June 1960 p 259-64. Two formulas 
for caleulation of end component, for 120° and 60° belts; 400- 
cycle aircraft generators are primarily concerned; test in- 
formation and calculations. Paper 60-41. 


F-106 Multiple Power Generating System, P.W.CORBETT, 
R.K.WALTER. SAE—Paper n 128A for meeting Jan 11-15 
1960 20 p; see also abstract in SAE—J v 68 n 4 Apr 1960 p 
70-2. Consideration of aircraft, mission, environment, electrical 
and mechanical requirements in development of power gen- 
erating system for Convair’s fighter interceptor by General 
Dynamics Corp; details of configuration and MA-1 weapons 
system ; outstanding features of power generating system; 
electrical multiplicity, i.e., one drive, four generators, eight 


electrical systems, etc; maintained frequency control of plus 
or minus 5%. 


For Military Equipment ... Controlling Alternato - 
quency, H.NTCHES. Electronic Industries v 19 n 3 Mar 1900 
p 104-9. Many pieces of airborne equipment depend for their 
accuracy on rigid control of alternator power supply fre- 
quency; system described holds frequency within 0.4 eps at 


} y g a 
400 eps b nullin line frec uency signal and precise reference 
frequency through electrical differ ential. 


High-Potential Tests for Aircraft and Missil Y i 
Insulation, L.B.KILMAN, J.P.DALLAS. Elec Mig ig 
Dee 1959 p 124-7, Discussion of procedures recommended by 
AIEE Test Code No. 803, in connection with MIL specifica- 
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tions requiring 1500 v, 60-cycle, 1-min high potential tests of 
28 v aircraft and missile electric equipment; test data on 
repeated tests for commercially available mica, Mylar poly- 
ester film, fish paper and TFE-fluorocarbon tape. 


Improving Design of “Red Hot” Motors, E.A-LINKE. SAE 
—J v 68 n 1 Jan 1960 p 128, 132. Indexed in Engineering 
Index 1959 p 43 from SAE—Paper n 112T 1959. 


Integration of Constant Speed Drive with Weapon System, 
A.V.CHAVEZ, J.L.BURGESS. SAE—Paper n 128B for meet- 
ing Jan 11-15 1960 10 p; see also SAE—J v 68 n 5 May 1960 
p 55. Approach used by Boeing Airplane Co in developing 
constant speed drive, based on methods used in B-47 and B-52 
aircraft programs; systems include 40-kva ‘hard drive’ sys- 
tems for B-52; step-by-step procedure through mechanics by 
which fully qualified drive may be obtained and how it may 
be integrated with weapon system. 


La génération en courant alternatif & bord des avions, 
L.MOIROUD. Société Francaise des Electriciens—Bul v 9 n 
104 Aug 1959 p 471-88. A-e current generation in aircraft; 
advantages resulting from use of generator driven directly 
from aircraft engine, its frequency varying, but voltage 
held constant by regulator; alternator and regulator for two 
French aircraft in batch production, and for one in develop- 
ment. 


Matching Constant Speed Drive to Specific Application, 
C.D.FLANIGEN. SAE—Paper n 128E for meeting Jan 11-15 
1960 13 p. Approach used by Lycoming Div of Avco Corp 
in study of complete drive development program; establish- 
ment of design area is described by applying quantitative 
values, where possible, to following detail requirements: type 
of drive desired; time and money involved; weight and space; 
temperature and vibration environments; power capability; 
frequency control performance, and special features required. 


Materials Selected for 600 F Constant-Speed Drives, C.D. 
FLANIGEN, 8.S.BAITS, E.W.KRUGER. SAE—J v 68 n 2 
Feb 1960 p 54-7. Indexed in Engineering Index 1959 p 43 
from SAE—Paper n 102U 1959. 


Monitoring Artificial Atmospheres, B.A.HICKS. Electronic 
Equipment Eng vy 7 n 11 Nov 1959 p 47-8. For environmental 
packages, monitoring of artificial atmosphere within closed 
volume is necessary; gas density switch senses leakage as 
function of number of molecules per unit volume in chamber 
to be monitored; in event of leakage, electrical snap-action 
switch is actuated; pertinence to airborne computer pack- 
aging. 

New Materials for Transformer-Rectifier Unit in High- 
Temperature Aircraft, J.G.HOOP, D.K.McILVAINE. AIEE— 
Trans v 78 pt 2 (Applications & Industry) n 46 Jan 1960 p 
450-6. Work done at Materials Engineering, Research Labora- 
tory, and Aircraft Equipment Dept of Westinghouse Electric 
Corp in development and selection of materials for use in 
transformer-rectifier for U S Air Force; report covers mag- 
netic materials, wire, joints, wire insulation, and structural 
materials. Paper 59-883. 


New Method for Observing Phenomena of Commutation, 
H.J.H.SKETCH, P.A.'SSHAW, R.J.K.SPLATT. Instn Elec 
Engrs—Proe v 107 pt A (Power Eng) n 34 Aug 1960 p 336-9 
(discussion) 339-42. Method for measuring armature coil cur- 
rent in d-c machine, particularly of aircraft generator, as it 
reverses during commutation ; advantages over techniques using 
shunt for measurement; apparatus for triggering oscillograph 
timebase, permitting examination of current reversals, as they 
oecur in number of consecutive revolutions of machine; 
special brushgear to obtain better contact. Paper 2955M. 


Origin and Significance of Electrical Power Supply Tran- 
sients in Aircraft, C.BOOT. IRE—Can Convention Ree 1958 
p 154-8. Survey of transients, their definition, origin, and 
type; possible test method to determine ability of equipment 
to function properly under various electrical power supply 
transient conditions without being damaged. 


Proposed Test Procedure for Aircraft Alternating-Current 
Generators. AIEE—Publ n 806 Jan 1960 23 p. Procedure 
covers a-c generators, with or without integral rotating ex- 
citers. 


Proposed Test Procedure for Alternating-Current 400- 
Cycle-per-Second Aircraft Induction Motors. AJEE—Publ n 
805 Jan 1960 20 p. Procedure is applicable to aircraft motors 
which operate from constant-frequency, nominally 400 eps, 
constant-voltage, (nominally 115 v line to neutral, 3-phase 
4-wire or 115 v single-phase) a-c aircraft power systems ; 
power system is defined by paragraph 3.2.1.3, Type Leot 
Military Specification No. MIL-E-7894. 


Reliability Analysis for Aircraft Generators, J.T. DUANE, 
L.J.YEAGER. AIEE—Trans v 78 pt 2 (Applications. & In- 
dustry) n 46 Jan 1960 p 426-34; see also abstract in Elec 
Eng v 79 n 6 June 1960 p 469. Reliability evaluation in terms 
of its application to rotating electric machinery used in air- 
craft and missiles, particularly to equipment required to 
repetitively complete missions of specific length during rela- 
tively long service life; analysis of equipments which exhibit 
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wear characteristics such that likelihood of failure varies 
with length of time which equipment has been in service. 
Paper 59-888. 


Report on Aircraft and Missiles Electric Systems Guide. 
AIEE—Publ n 750 Jan 1960 116 p. Report includes sections 
750.1, 750.4, 750.5, and 750.11, which cover criteria for elec- 
tric system, principal subdivisions of electric system, selec- 
tion of system, installation practices, equipment character- 
istics, electric system design procedures, characteristics of 
a-c generators affecting their application, distribution system 
design, and symmetrical components. 

Solid Rotor A-C Generator for High-Temperature Electrical 
Systems, J.T.BATEMAN. AIEE—Trans v 78 pt 2 (Applica- 
tions & Industry) n 46 Jan 1960 p 400-3 (discussion) 4038-5. 
Aircraft generator combining features of inductor and Lun- 
dell machines, developed to overcome disadvantages that 
these configurations exhibit separately; combination provides 
generally lighter weights than either of separate types; 
Lundell leakage flux is put to work in inductor portion of 
machine and as result, generator characteristics compare 
favorably with conventional generators. Paper 59-848. 


Some Effects of Hypersonic Ionization on Design of Elec- 
trical and Electronic Components, W.B.SISCO, J.M.FISKIN. 
AIEE—Trans v 78 pt 2 (Applications & Industry) n 45 Nov 
1959 p 352-6. Discussion of radiation impedance, noise im- 
pedance and voltage breakdown, and of composition and 
energy of gas behind shock wave, from point of view of 
knowledge required by electrical engineer in design of systems 
for hypersonic aircraft. Paper 59-885. 


Specification Requirements for USAF Engine Driven Con- 
stant Speed Alternator Drives, R.A.LNOVOTNY. SAE—Paper 
n 128C for meeting Jan 11-15 1960 8 p. Current practice of 
designing constant speed drive to meet requirements of each 
weapon system is explained and Air Force constant speed 
drive requirements are outlined in regard to capacity, output 
speed regulation, load division, protective devices, oil system, 
zero “‘G’’ conditions, efficiency, and weight; areas are in- 
rie where requirements will change to meet future de- 
mands. 


Transistor-Magnetie Control Circuits for Aircraft Electric 
Systems, A.W.PRATT. AIEE—Trans v 78 pt 1 (Communica- 
tion & Electronics) n 45 Nov 1959 p 643-50. Combination of 
memory capabilities of square loop magnetic cores and 
switching characteristics of transistors to obtain number of 
desirable characteristics for control circuits of particularly 
military aircraft; following circuits are introduced: high 
and low phase sending circuit, overvoltage protection circuit 
with inverse time delay, undervoltage protection circuit, un- 
balanced phase protection circuit and fixed time delay circuit. 


Transistorized D-C Voltage Regulator for Direct Replace- 
ment of Carbon-Pile Regulators, P.D.COREY, W.O.HANSEN. 
AIEE—Trans v 79 Pt 2 (Applications & Industry) n 49 July 
1960 p 128-35. In regulator design described, advantage is 
taken of latest proved components in straightforward circuit 
configuration in which reliability is particularly emphasized, 
to meet requirements for aircraft (and ground power) ap- 
plications. Paper 60-195. 

Transistorized Regulation and Control of Aireraft Elec- 
trical Power Systems, K.F.BACON. Instn Elec Engrs—Proc 
v 107 pt A (Power Eng) n 34 Aug 1960 p 343-52. Use of 
solid-state devices to replace carbon-pile regulators and elec- 
tromechanical protective circuits in representative aircraft 
power system; complete 2-generator d-c system gave sub- 
stantial improvements in performance over’ conventional 
system; only electromechanical device used was 400 amp d-c 
contractor; new approach to generator protection uses com- 
puting circuit. Paper 3266U. 

Variable-Speed Constant-Frequency Devices: Survey of 
Methods in Use and Proposed, T.B.-OWEN. AIEE—Trans v 78 
pt 2 (Applications and Industry) n 45 Nov 1959 p 321-5 (dis- 
cussion) 325-6. Comparative efficiency evaluation of constant- 
speed and constant-frequency systems for aircraft; it is 
pointed out that all of proposed ‘‘new”’ systems are basically 
very similar to old ones, and preference for one over other 
will mainly depend upon availability and state of develop- 
ment. Paper 59-780. 


Variable-Speed Constant-Frequency Generator System for 
Aircraft, K.M.CHIRGWIN, L.J.STRATTON. AIEE—Trans v 
78 pt 2 (Applications & Industry) n 45 Nov 1959 p 804-9 
(discussion) 309-10. Vsef generator systems become practical 
for aircraft main generating systems when commutator func- 
tion is performed by semiconductor devices; features of sys- 
tem, using as main generator wound rotor induction machine 
operated above and below synchronous speed, and slip channel, 
comprised of semiconductor frequency changer and synchronous 
machine driven by variable-speed shaft. Paper 59-872. 


Vickers Vanguard Electrics, H.ZEFFERT. Elec Eng v 78 
n 12 Dee 1959 p 1164-7. Interesting engineering features of 
electric system of British turboprop airliners; 28-v d-e elec- 
trie system with considerable amount of frequency wild a-c 
available for deicing and other resistive loads; emergency 
supplies; utilization; installation; wiring diagrams. 
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Voltage Regulation in Modern Aircraft Electric Power Sys- 
tems, A.KRAUSZ, H.A.KAHLE. AIEE—Trans v 79 Pt 2 
(Applications & Industry) n 49 July 1960 p 121-7 (discussion) 
127-8. Need for accurate voltage regulation and low transient- 
voltage deviations for aircraft and missiles; analysis of 
synchronous generator from point of view of feedback con- 
trol engineer who has to design voltage regulator; extreme 
complexity of synchronous machine, when viewed as part of 
servosystem; various types of rotating and static exciters 
which influence transient response of system. Paper 60-196. 


Electronic Equipment. See also Aircraft—Control Equipment ; 
Aircraft—Maintenance and Repair; Aircraft, Research; Air- 
craft Instruments; Dielectries—Breakdown ; Thermoelectricity. 


Analysis and Correction of Vibration Failures of Rigid 
Mounted Airborne Electronic Equipment, J.G.KULLER, W.S. 
HARKNESS, J.A.LAKE. IRE—East Coast Conference on 
Aeronautical & Navigational Electronies—Proe 1958 p 141-6. 
In design of airborne electronic equipment where complex 
configurations having many degrees of freedom and nonlinear 
spring constants are employed, purely mathematical approach 
is not practical; equipment can be modified to give satis- 
factory vibration performance based on theory once its 
vibration characteristics are determined by test. 


Analytical and Environmental Cooling Specifications for 
Airborne Electronic Equipment, A.R.SALTZMAN. Aero/Space 
Eng v 19 n 8 Aug 1960 p 38-42. Specifications to develop 
packages which give reliable thermal performance and main- 
tain penalty factors to minimum; reference made to progress 
report from U S Naval Air Development Center outlining 
concepts and technical elements obtained by four reports; 
cooling problem definition and analytical solution ; mechaniza- 
tion cooling report and technical requirements of analytical 
cooling specification; environmental verification report on 
cooling design. 


Automatic Testing and Calibrating of Central Air Data 
Computer, H.LANGENTHAL. IRE Int Convention Ree v 8 pt 
6 (Component Parts, ete) 1960 p 44-53. Computer is cen- 
tral system that supplies to other systems of aircraft 
critical data concerning atmosphere through which aircraft 
is flying; automatic testing and calibration of system requires 
absolute printed information; to obtain record of performance 
basie analog-to-digital converters have been devised, pro- 
grammed, and their information displayed in form for rapid 
interrogation by personnel. 


“C.P.I.’—Crash Position Indicator for Aircraft, D.M. 
MAKOW, H.T.STEVINSON. IRE—Trans on Aeronautical & 
Navigational Electronics v ANE-6 n 3 Sept 1959 p 189-200. 
Features and tests of simple position indicator for crashed 
aircraft; special pulsed transmitter with trickle charged 
batteries and internal antenna is potted in shock absorbing 
foam transparent to radio waves and placed inside special 
aerofoil; held on tail of aircraft, device is released auto- 
matically upon detection of abnormal structural disturbance 
and transmits distress signal from any position. 


Design Techniques For Static Inverters, A.A.SSORENSEN. 
Elec Mfg v 65 n 1, 2 Jan 1960 p 79-87, Feb p 84-94. Prob- 
lems involved in design of inverters for aircraft and missile 
applications; exclusive use of semiconductor devices. to 
achieve reliability, efficiency and light weight; detailed de- 
seription of oscillators, amplifier, filter, feedback control and 
other circuits. 

Designing Against Voltage Breakdown of Air, R.H.ED- 
MONDS, E.H.KAHN. Electronic Equipment Eng v 7 n 10 
Oct 1959 p 53-8. Methods of designing for reliability of air 
gaps as insulators presented with specific application to 
electronic airborne systems; suitable correction and safety 
factors for environmental stresses analyzed for aircraft 
operating to maximum altitude of 100,000 ft, and maximum 
internal ambient temperature of 200 ©; typical design 
procedure outlined. 


Electronic Equipment Weight and Volume Penalties to 
Flight Vehicles, W.V.WHITE. IRE Int Convention Ree v 8 
pt 8 (Aeronautical & Navigational Electronics, etc) 1960 
p 180-5. Means for evaluating magnitudes of weight and 
volume penalties; for existing vehicles these penalties are 
evaluated in relation to their effect upon range and en- 
durance; for proposed vehicles, penalties are evaluated in 
relation to their effect upon overall vehicle gross weight. 


Modular Design, D.L.DUDLEY, A.M.MAHER. ASME— 
Paper 60-AV-32 for meeting June 5-9 1960 8 p. Importance 
of standard modular design concept and efforts made to 
standardize electronic circuitry and modules; present state- 
of-art, including reliability, heat transfer, size and weight, 
and testing. 


Protection Circuits for Aircraft Voltage Surges, A.R. 
GREENBURG. Electronic Equipment Eng v 8 n 7 July 1960 


p 51-3. Techniques employing zener diodes for suppressing 
transients up to 160 v are described; equations given for 
determining maximum zener current, steady state power, and 
rise in junction temperature; nomograph shows quantity of 
diodes required for various conditions. 
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Regenerative Heat Sinks for Airborne Electronic Equip- 
ment, A.R.SALTZMAN, B.T.PLIZAK, L.F.TOMKO, J. 
NYCUM. Aero/Space Eng v 18 n 12 Dee 1959 p_26-31, 53. 
Review of development activities performed at US Naval 
Air Development Center, theory of regeneration of packed 
beds and its possible application to cooling of airborne 
electronic equipment flown in high speed aircraft; develop- 
ment of equations for cooling and for heating of packed 
bed; computer program; packing materials and properties, 
physical configurations of various packed beds, and cooling 
air conditions are tabulated. 


Response of Small Electronic Components to Intense Sound 
Fields and to Vibration, D.U.NOISEUX. SAE—Paper n 236C 
for meeting Oct 10-14 1960 11 p. Investigation of effects of 
sound fields on components where largest dimension is 1 
in.; vibration of component is excited by sound field and 
structure vibration; direct and feedback transmissions, i.e. 
sound field around structure depends not only on sound 
source, but also on radiation of structure vibration; latter 
depends also on loading effect of component vibrations of 
structure on which component is mounted; vibration and 
sound sensitivity. 


Thermal Application of Catalytic Chemical Kinetic Theory, 
A.R.SALTZMAN. Aero/Space Eng v 19 n 6 June 1960 p 
28-31, 87. Basic theory of process chemical kinetics with 
emphasis on possible application for cooling components of 
avionic equipments such as packed bed regenerators; study of 
effects of process variables upon chemical reaction rate, re- 
sulting in development of rate equation, and application of 
rate equation to design of chemical reactor; computer design 
procedure should result in optimum design for desired reactor 
covering range of reaction rates, reactor volumes, etc. 


Uniform Design Criteria, J.C-WIGHTMAN. ASME—Paper 
60-AV-36 for meeting June 5-9 1960 8 p. US Air Force 
program has formulated physical design criteria for air- 
borne electronics to increase flexibility, improve reliability 
and maintainability, reduce air frame support penalties and 
conserve engineering resources; modular design concept, unit 
design philosophies, particularly in communications equip- 
ment, ete, and current applications. 


Water Cooling Versus Air Cooling in Airborne Electronics 
Equipment, J.KOVALSKY. IRE—FEast Coast Conference on 
Aeronautical & Navigational Electronics—Proe 1958 p 147-51. 
Three types of cooling systems analyzed in terms of speed, 
time or distance of flight; at speeds above Mach 5 ram air 
cooling is no longer practical; it is shown that evaporative 
cooling is suitable for high speed short time flights. 


Emergency Exits. Magnitude and Direction of Forces that 


Man Can Exert in Operating Aircraft Emergency Exits, E.B. 
McFADDEN, J.J.SWEARINGEN, C.D.WHEELWRIGHT. 
Human Factors v 1 n 4 Nov 1959 p 16-27. Maximum forces 
that men and women were capable of applying to emergency 
exit release handles under various conditions were determined 
in experiments conducted on port and starboard sides of cabin 
mockup simulating interior of Convair 240; effects of handle 
configuration, location, position of subject, and duration of 
muscular contraction; tabulation of results. 


Escape Devices. See Aircraft, Military—Escape Devices; Air- 


craft, Research—Escape Devices. 


Fatigue. See Aircraft Materials—Fatigue. 
Fire Protection. See also Airecraft—Fuel Tanks. 


Adsorption of Halogenated Fire-Extinguishing Agents on 
Powders, A.J.BARDUHN, B.S.PATEL, W.MEYER, B.B. 
SMURA. NASA—Tech Report n R-51 1960 62 p. Study made 
to determine amounts of vapor adsorbed on adsorbents and 
to test some combinations for their effectiveness in ex- 
tinguishing aircraft fires; adsorption data for four different 
Freons on carbon, silica gel, alumina, and molecular sieves 
at pressures up to 225 psig; carbons adsorbed 50 to 100% 
and silica gels, 30 to 50% of their own weight of Freon. 


Crash Fire Fighting For Structural Firemen, G.J.HAAS. 
Fire Eng v 113 n 2, 3 Feb 1960 p 128-31, Mar p 220-2, 289-41. 
Aircraft construction features and hazards discussed with 
glossary of aircraft terminology for better understanding to 
structural fireman ; rescue and fire fighting techniques ; evalua- 
tion of extinguishing agents used by civilian departments; 
precautions when dealing with military aircraft; danger areas 
from running engines and emergency chop-out areas pictured. 


Crash-Fire Protection System for J57 Turbojet Engine 
Using Water as Cooling and Inerting Agent, D.O.BLACK. 
NASA—Tech Note D-274 Feb 1960 35 p. Evaluation study of 
system designed to reduce ignition of crash-spilled fuel that 
may be ingested by modified J-57 engine; means were in- 
cluded for rapidly extinguishing normal combustor flame 
and for cooling and inerting hot engine parts with water: 
latter were inerted and cooled by 16 gal of water discharged 
through two separate spray systems. 


Fire Protection On Comet 4, F.A.A.PALMER. Nat Fire 
Protection Assn—Quarterly v 58 n 8 Jan 1960 p 231-48. Power- 
plant detection and extinguishment systems and crash fire 
prevention equipment; design and operation of Graviner 
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/Hirewiren continuous detector; eight methyl bromide fire 
extinguishers used; crash system, inertia and _ deflection 
switches described; illustrations and diagrams. 


_ Investigation of Minimum Corona Type Currents for Igni- 
tion of Aircraft Fuel Vapors, M.M.NEWMAN, J.D.ROBB. 
NASA—Tech Note n D-440 June 1960 12 p. Report is supple- 
mentary study continuing earlier investigation (NACA TN 
4326) indexed in Engineering Index 1959 p 44; present studies 
on lightning hazards establish much lower range of ignition 
currents that could present indirect lightning hazard. 


Hydraulic Equipment. See also Aircraft Materials—Tubing. 


Rall Valves Permit Compact Flight Actuator Design, ¥’ M. 
MORRISON. Hydraulics & Pneumatics v 13 n 8 Aug 1960 
p 98, 100-2. Aireraft servocontrol actuators, developed by 
French designer Rene Leduc, have characteristics of light 
weight, small size, zero leakage, easy modification, and 
freedom from sticking or seizing; instead of spools or slides, 
ball valve arrangement is used to direct flow of hydraulic 
fluids; design sketches illustrate performance of actuators 
under different conditions of operation. 


Flight Control. See Aircraft—Control Equipment. 

Flight Simulators. See Aircraft, Training—Simulators. 

Flight Testing. See Aircraft—Testing; Aircraft—VTOL-STOL. 
Flutter. See Aerodynamics—Flutter. 

Fuel Controllers. See Aircraft—Auxiliary Equipment. 


Engineering Approach to Rating of Aircraft Fluid Filters, 
J.W.NOONAN. Can Aeronautical J v 6 n 6 June 1960 p 
196-202. Function of filters used in aircraft fluid systems; 
method by which largest and mean overall pore sizes can be 
calculated is based on theoretical relationship between bubble 
point of single round capillary and diameter of capillary; 


Fuel Tanks. 


Fueling. 


Great Britain. 


Ground Effect. 


Gust Loads. 
Heat 


See also Aircraft Manufacture—Bonding. 


Aircraft Fuel Tanks in Rubber and Plastics, B.DALE. 
Rubber & Plastics Age v 41 n 5 May 1960 p 493-4. Flexible 
tanks usually consist of thin rubber skin with outer fabric 
reinforcement; container weights of 0.1 lb/gal are quite 
usual compared with 0.5 lb/gal for light alloy tank; fabrics 
used in tank construction are normally either nylon or 
*‘Terylene’; comparison of properties of four flexible fuel tank 
sheeting formulations. 


Ignition of Combustible Atmosphere by Incandescent 
Carbon Wear Particles, D.H.BUCKLEY, M.A.SWIKERT, R.L. 
JOHNSON. NASA—Tech Note n D-289 Sept 1960 16 p. 
Possible ignition of combustible tank atmospheres by particles 
of carbon wearing away from vanes in electrically driven 
aircraft fuel pumps; results show that particles from carbon 
elements sliding on 440 C stainless steel surface can become 
incandescent if there is electric potential across carbon-metal 
interface; incandescent carbon wear particles can ignite 
combustible atmosphere (air-propane). 


Testing Full-Scale Fuel Tanks, J.K.NEARY. Space/Aero- 
nautics v 33 n 4 Apr 1960 p 88, 85-6, 88. Static and fatigue 
test program conducted by Convair to qualify F-106 tanks for 
production aircraft; tests were made under environmental 
flight conditions. 


History of Development of Flight Refuelling, J.A. 
MILLER. Roy Aeronautical Soc—J v 64 n 599 Nov 1960 p 
687-91. Review of early experiments, methods and equipment 
used in early trials; details of probe and drogue method, 
devised by Flight Refuelling Ltd, now operational with both 
Royal Air Force and US Air Force bomber and fighter air- 
craft; Boeing flying boom system and its operating procedure ; 
another method of establishing contact between tanker and 
receiver that can be applied to latest types of combat aircraft 
is “Buddy Package’’. 

Surge Characteristics of Aireraft Underwing Fueling— 
By-Product of Pressure Fueling, R.H.K.CRAMER, D.L.DAVIS. 
SAE—Paper n 139A for meeting Jan 11-15 1960 14 p; see 
also abstract in SAE—J v 68 n 3 Mar 1960 p. 92. DC-8 fuel 
system and equipment; mathematical analysis of expected 
surge pressures in fueling operation; test programs to study 
operating conditions of DC-8 system and sources of fueling 
irregularities; probable causes of surges induced by start-up 
surge, back-flow surge, and fill valve shut-off induced surges ; 
measures taken with respect to airlines operating DC-8’s. 
Britain’s Aircraft Industry 1959. Flight v 76 n 
2634 Sept 4 1959 p 111-50. Survey of civil, military and 
research aircraft under development, in production and in 
service; p 111-38; aircraft engines, p 139-45; British missiles, 
p. 146-50; data, diagrams and photographs. 

See Aerodynamics—Ground Effect; Vehicles— 


Ground Effect. 
See Aircraft—Stresses. 


Problems. See also Aerodynamics—Heating 
Aircraft Materials—Heat Resist- 


Transfer 
Effects; Aircraft—Models ; 
ing; Stresses—Thermal. 


Measurements of Skin Friction of Compressible Turbulent 
Boundary Layer on Cone with Foreign Gas Injection, C.C. 
PAPPAS, A.F.OKUNO. J Aero/Space Sciences v 27 n 5 
May 1960 p 321-33. Injection gases (from transpiration or 
ablation systems) affect boundary layer in two related ways: 
amount of heat which can reach surface is reduced and skin 
friction of boundary layer is lessened; tests made to determine 
quantitative effect of injection of foreign gases, helium, air, 
and Freon-12 on total skin friction; pertinence to transpira- 
tion and ablation cooling in forward areas of aircraft and 
missiles. 

Some Effects of Internal Heat Sources on Design of Flight 
Structures, G.E.A.THOMANN, R.B.ERB. AGARD—Report n 
208 Oct 1958 (received June 1960) 85 p. Survey of problems 
which arise due to heating of structure; assessment of 
engine-bay problem, its heating, structural effects and design 
considerations; analytical treatments of transient and steady 
state temperature distributions and analysis of thermal 
stresses in typical jet engine bay structure, 


most important single feature of test method evolved was 
sizing and counting procedure adopted which is described; 
observations on characteristics of different types of porous 
media. 


Flying Controls—Turner-Leduc Hydraulics. Hydraulic 
Power Transmission v 5 n 58 Oct 1959 p 650-1. Ledue system 
of hydraulic flying controls based on flow control by ball 
valves which makes servo controls virtually immune from 
seizure or fluid contamination ; system also has unusual coaxial 
arrangement of all selecting, locking, damping and reversion 
mechanisms within piston and rod itself; feature is ap- 
preciable saving in horsepower required to drive pumps; 
smaller high pressure pumps can be used; system operable 
from —60 to +70 C; pertinence to missiles. 

High Temperature Fluids for B-58, G.H.CRAIG. Applied 
Hydraulics & Pneumatics v 13 n 3 Mar 1960 p 116, 118. Hot 
hydraulic system of B-58 Convair Hustler, requires fluid for 
850 F operation under 3000 psi at flow rate of 120 gpm; 
characteristics of modified MIL-0-8200 discussed regarding 
oxidation, flammability, hydrolysis, materials compatibility, 
replacement, and personnel hazards; new fluid is silicone oil, 
85% silicate ester and 15% diester. 

Hydraulic Systems of Three British Civil Aircraft. Com- 
pressed Air & Hydraulics v 24 n 282 Sept 1959 p 300-8. Cir- 
cuit diagrams and description of operation for De Havilland 
Comet 4, Bristol Britannia Series 300 and Vickers Armstrong 
Viscount Series 800. 


“Rubber Tooling’? Goes to Work, L.W.COLLINS, Jr. Machy 
(NY) v 66 n 9 May 1960 p 124-7. Pressure-operated slide 
valve for hydraulic controls for advanced aircraft has 0.500 
in. diam blind bore 4 in. deep on one side of its forged AISI 
2024 ST aluminum body; design calls for accurately recessed 
undereuts on this bore; ‘‘rubber tooling’, to machine ‘‘around- 
corners’, has been realized due to electrical discharge 
machining, as used by Hydra-Power Corp, New Rochelle NY; 
blind slotting of valve ports described. 

Ice Problems. See also Wind Tunnels. 


Convair 600 Engine Pod Anti-Icing, V.HUDSON. Shell 
Aviation News n 267 Sept 1960 p 14-19. Results of anti-icing 
system development tests on Convair 600 powered by General 
Electric CJ-805-23 jet engine with aft turbofan; atmospheric 
icing conditions shown graphically. 

Design and Operation of Facility for Testing Aircraft En- 
gine Anti-Icing Systems, C.J.LITSCHER, R.M.GEORGE. Gen 
Motors Eng J v 6 n 4 Oct-Nov-Dee 1959 p 2-7. Facility at 
Allison Div was especially constructed to test effectiveness of 
Allison 501-D13 propjet engine’s anti-icing system for com- 
mercial Electra aircraft; study to obtain information on 
characteristics of icing atmusphere involved investigation of 
cloud formation and its behavior; water spray system is de- 
signed to provide liquid water contents up to 3 g/cu m of 
air; test runs and data obtained. 

Icing Flight Development, B.T.CHEVERTON. Roy Aero- 
nautical Soc—J v 63 n 587 Nov 1959 p 659-68. Icing risk and 
problem of providing artificial simulation; results of tests 
made at Luton Flight Development Establishment with elec- 
trical mat mounted on leading edge of Tempest aircraft; 
problems with respect to water spray system in test system ; 
droplet sampling; methods of protection; flight testing of 
anti-icing system and of cyclic de-icing system. 

Insect Effects. See Aerodynamics—Boundary Layer. 


Instruments. See Aircraft Instruments. 

Jet Flap. See Aerodynamics—Wings and Airfoils; Aircraft— 
VTOL-STOL. 

Landing. See also Air Navigation; Air Transportation—Traffic 


Control; Aircraft—Performance; Aireraft—VTOL-STOL; Air- 
eraft Landing Gear; Airport Runways; Airports—Traffic 
Control; Direction Finding Systems. 


Amelioration des performances d’approche et d’atterrissage 
des avions rapides, J.CZINCZENHEIM, P.JAILLARD. AGARD 
—Report n 225 Oct 1958 (received Mar 1960) 24 p; see also 
English translation in AGARD—Report n 225T Oct 1958 
(received June 1960) 26 p. Improvement in approach and 
landing performances of high speed aircraft; report discusses 
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reasons for deterioration in low speed performance and 
flying characteristics of high speed aircraft and ways in which 
this can be remedied; e.g., cement runways should be re- 
placed by short grass runways (about 3500 ft or less). 


Braking and Landing Tests on Some New Types of Airplane 
Landing Mats and Membranes, S.A.BATTERSON. NASA— 
Tech Note n D-154 Oct 1959 41 p. Tests at Langley landing- 
loads track to obtain friction coefficients developed during 
braking and landing were made at forward speeds of 85 
knots with static vertical loads of 20,405 and 138,020 lb; 
results indicated effect of each type of mat and membrane on 
variation of coefficient of friction; braking tests for both 
dry and wet surface conditions. 


Emergency Stopping of Aireraft Which Over-Run Airfield 
Runways, J.THOMLINSON. AGARD—Report n 226 Oct 1958 
(received Mar 1960) 45 p. Various ways and means tried or 
proposed for stopping aircraft; soft ground overrun area 
schemes are not regarded with favor; mechanical schemes are 
considered where special. fittings, such as arresting hook, are 


provided on aircraft; aircraft ‘“catching’’ devices, such as 
arresting wires and barrier nets and energy absorption 
systems. 


Investigation of Landing Contact Conditions for Large 
Turbojet Transport During Routine Daylight Operations, J.W. 
STICKLE, N.S.SILSBY. NASA—Tech Note D-527 Oct 1960 
20 p. Statistics presented of vertical velocity, airspeed, rolling 
velocity, bank angle, and distance from runway threshold for 
103 landings of turbojet transport at Los Angeles Interna- 
tional Airport between Sept 6-16, 1959. 


Investigation of Tandem-Wheel and Air-Jet Arrangements 
for Improving Braking Friction on Wet Surfaces, E.N. 
HARRIN. NASA—Tech Note n D-405 June 1960 20 p. Study 
made on tire treadmill to determine effectiveness of two 
methods of clearing away water ahead of wheel; one method 
consisted of mounting idling wheel ahead of braking wheel 
and other of directing air jet on water-covered surface; 
measurements of maximum braking, full-skid braking, and 
free-roll friction coefficients obtained for both methods while 
operating smooth and diamond-treaded 3.00x7 tires at speeds 
up to 98 fps. 


Landing Aircraft Automatically and Reliably, E.W.VE- 
LANDER. SAE—Paper n 171C for meeting Apr 5-8 1960 87 
p; see also abstract in SAE—J v 68 n 8 Aug 1960 p 56-61. 
New approach to flare computation problem; formulation of 
system that closely approaches prediction type of control used 
by human pilot; prediction equations were developed for 
control of terminal conditions of aircraft for landing flare; 
investigations of typical landings have revealed that most 
satisfactory landings are at sinking rate of 2 ft or less 
per sec. 


Problems Involved in Emergency Method of Guiding Gliding 
Vehicle from High Altitudes to High Key Position, J.W. 
JEWEL, Jr, J.B.WHITTEN. NASA—Tech Note n D-488 Aug 
1960 22 p. Study of problems involved in guiding vehicle above 
landing field, using jet airplane in simulated flame-out con- 
dition, conventional ground tracking radar, and scaled wire 
for guidance programming; results indicate that vehicle 
having lift-drag ratio of 16 and indicated approach speed of 
160 knots can be guided to within 800 ft vertically and 2400 
ft laterally of high key position. 


Reliability in Automatic Landing, R.W.HOWARD, R.K. 
BARLTROP, G.S.BISHOP, F.BEVAN. Flight v 78 n 2691 Oct 
7 1960 p 569-74. Basie requirements for automatic landing as 
proposed by Air Registration Board; equipment grouping; 
reliability standards; monitoring techniques; application to 
autothrottle, autotrim, and flight director equipment. 


Statistical Measurements of Contact Conditions of Com- 
mercial Transports Landing on Airports at Altitude of 5300 
Feet and at Sea Level, N.S.SILSBY, S.P.LIVINGSTON. 
NASA—Tech Note n D-147 Nov 1959 21 p. Comparison made 
for 170 transport landings during routine daytime operations 
at Stapleton Airfield, Denver, Colo, and at International 
Airport, San Francisco, Calif, to determine effect of altitude 
on contact conditions of vertical velocity, airspeed, bank and 
angle, rolling velocity, and distance of touchdown point from 
runway threshold; only fairly definite effect due to altitude, 
was on vertical velocity. 


Ways of Improving Take-Off and Landing, F.W.KOLK. 
SAE—Trans v 68 1960 p 217-23. Possibilities for shortening 
field length requirements of present-day jet aircraft are: 
installation of leading-edge, high-lift devices; retrofitting of 
aircraft powered by turbofan engines which have inherently 
higher takeoff thrust to cruise thrust ratio than jets; use 
of boundary-layer control actuated by turbine discharge gas; 
direct-lift jet engines will improve block speed characteristics 
of aircraft and give vertical takeoff and landing capabilities. 


What’s Needed for Automatic VTOL Landings? C.SNOW- 
DON. Space/Aeronautics v 34 n 1 July 1960 p 58-60. Opera- 
tional requirements of automatic blind-landing systems de- 
signed specifically for VTOL aircraft; new display technique 
is described in detail. 


Lightning Hazards. 
Maintenance and Repair. 


Man Powered. 
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Lighting. Application Possibilities of Wide Range Dimming 


See Aerodynamics—Wings and Airfoils. 


of Fluorescent Lamps, P.E.MASSIE, A.B.ROSENSTEIN. 
Illum Eng v 54 n 10 Oct 1959 p 636-9, (discussion) n 12 
Dee p 762. Advantages with use of fluorescent lamps in 
aireraft, made possible with event of turbine | power plant; 
development of continuous dimming installations and new 
types of dimming ballast; 2-level lighting systems and areas 
of application; dimming range requirements ; applications 
of single-level lighting. 

See Aircraft—Fire Protection. 


See also Aircraft Engines, Jet and 
Turbine—Maintenance and Repair; Airports—Buildings; Air- 
ports—Ground Equipment. 


Automatic Checkout Equipment—Airline Viewpoint, J.A. 
ALDRICH. SAE—Paper n 241C for meeting Oct 10-14 1960 
6 p. United Air Lines outlines what typical airlines wants in 
way of automatic check-out equipment, progress made to date 
and appeals for earlier planning so that equipment can be 
employed to greater extent; maintenance activities comprise 
line maintenance and aircraft overhaul, each of which calls 
for different equipment; semi-automatic checkout equipment, 
used by airline for DC-8 autopilot system accomplishes 99 
tests, and pinpoints component to be replaced; checkout equip- 
ment being developed for main a-c generating system; general 
principles. 

Comments on Evolution of Aircraft Maintenance, I.J. 
KESSLER. Can Aeronautical J v 6 n 5 May 1960 p 178-83. 
Trends in manpower productivity developed over last decade 
as measure of advance of maintenance art; philosophy ap- 
plied by US Air Force in concepts of maintenance with 
respect to repair and replacing, overhaul etc; disposal at 
failure; ground rules and formula for evaluation of over- 
haul of electronic components; formula for re-examination 
of overhaul. 


Evaluation of Relationship Between Reliability, Overhaul 
Periodicity, and Economics in Case of Aircraft Engines, F.S. 
NOWLAN. SAE—Paper n 229 C for meeting Oct 10-14 1960 
9 p. Reference made to FAA policy under which no overhaul 
time extensions are permissible unless failure rate is less 
than defined number; validity of policy is examined and 
quantitative relationship which exists in case of reciprocating 
engine between probability of requiring unscheduled removal 
for premature overhaul, and operating time since overhaul; 
first relationship is used to determine relationship between 
direct maintenance costs and overhaul periodicity. 


Procedures for Forecasting Aircraft Engine Maintenance 
Removal Quantities, W.W.HINES, J.J.MODER. J Indus Eng 
v 11 n 6 Nov-Dee 1960 p 471-7. Determination and applica- 
tion of maintenance removal rates of aircraft engines, to 
predict removal quantities on which overhaul schedules are 
dependent; collection of data and development of engine re- 
moval rates as function of flying hours on engine; utilization 
of rates to forecast removals for specified set of engines and 
fiying schedule; comparison of these forecasts with those 
developed by airline methods. 


Engineering Aspects in Man Powered Flight, 
B.S.SHENSTONE. Roy Aeronautical Soe—J v 64 n 596 Aug 
1960 yp 471-7. Engineering problems dealt with include 
arrangement of aircraft structure, structural details, and 
power transmission; flapping wings are excluded in favor of 
propeller drive; hypothetical aircraft would fly for 10 min 
ei more at cruising manpower with two men, using legs 
only, 


Man as Aero Engine, D.R.WILKIE. Roy Aeronautical Soe 
—J v 64 n 596 Aug 1960 p 477-81. It is concluded that it is 
probably possible for man to fly by his own efforts, but usable 
external power output is limited; physiology of muscular 
exercise, chemical and mechanical considerations; experi- 
mental data on running, rowing, and pedal-eycling. 32 refs. 


Man Powered Flight in 1929, A.M.LIPPISCH. Roy Aero- 
nautical Soce—J v 64 n 595 July 1960 p 395-8. Review of 
early attempts made at Forschungsinstitut of Rhoen-Rossitten- 
Gesellschaft, Germany, and details of flapping wing, man 
powered aircraft; from later experiments with flapping wing 
models it was learned that design using flapping part only 
in outer regions, is more efficient; ways to improve mechani- 
cal efficiency of power transmission from legs or arms of 
operator to wings. 


Manpowered Flight Achieved in 1936? B.S.SHENSTONE. 
Aeroplane & Astronautics v 99 n 2548 Aug 19 1960 p 228-9. 
Achievements of Italian Bossi-Bonomi “Pedaliante’ high-wing, 
single-seat aircraft; span 55.7 ft; all-up-weight 357 lb; best 
flying speed 25 mph. 


Muscle-Men Emerge. Flight v 76 n 2642 Oct 80 1959 p. 
454. Details on two British manpowered aircraft projects, 
Hartman ornithopter and Perkins inflatable-wing machine; in 
ornithopter, flapping action of wing is obtained by rowing 
action of pilot’s arms, which hold special hand-grips attached 
to parallelogram linkage; inflatable-wing machine incor- 
porates special form of transmission to couple to propeller 


THE ENGINEERING INDEX—1960 45 


AIRCRAFT— Continued 


bicycle pedals by which manpower will be exerted; diagrams 
and data. 


Models. See also Aircraft—Design ; Aircraft—Performance; 
Aireraft—Testing ; Aircraft—VTOL-STOL; Wind Tunnels. 


Advantages and Limitations of Models, A.J.SOBEY. Roy 
Aeronautical Soc—J v 63 n 587 Nov 1959 p 646-56 (discussion ) 
656-8. Use of models for structural test investigations in 
presence of kinetic heating effects is examined; principal 
features of complex process discussed with respect to ex- 
ternal air flow, internal heat transfer, and elastic response; 
of these second is found to have greatest influence on 
design; analysis of typical structure. 


Large Whaley Pantograph Machine for Production of 
Models, E.ALTHOLZ. Machy (Lond) v 96 n 2464 Feb 3 1960 


p_ 261-5. Indexed in Engineering Index 1959 p 46 from Mach 
(NY) July 1959. cath 


Moisture. See Aircraft—Cabins. 


Navigation. See Air Navigation. 


Noise. See also Aerodynamics—Boundary Layer; Aircraft— 
Supersonic Speeds; Aircraft, Transport—Jet Propelled; Air- 
craft Engines, Jet and Turbine—Noise; Helicopters—Noise; 
Shock Waves. 


Community Psychoacoustics—Key to Aircraft Noise De- 
sign and Operation, B.SPANO. SAE—Paper n 238B for 
meeting Oct 10-14 1960 7 p. Introducing aircraft operations 
into community and exposing it to maximum noise can cause 
serious agitation; community reaction is shown in chart as 
listening learning or familiarization curve; approach of using 
scientific introductory noise control measures in flight and 
ground operation to reduce noise complaint motivation; three 
steps in determining maximum noise level and developing 
procedure known as Complaint Motivation System. 


Flight Measurement of Wall-Pressure Fluctuations and 
Boundary-Layer Turbulence, H.R.MULL, J.S.ALGRANTI. 
NASA—Tech Note n D-280 Oct 1960 26 p. In speed range of 
jet transport (high subsonic) boundary layer noise may be 
dominant source of annoyance to crew and passengers; wall 
pressure fluctuations, turbulent-velocity fluctuations; and 
mean-velocity profiles were measured at forward fuselage and 
wing station on jet fighter in flight as part of aerodynamic 
noise program of Lewis Research Center; measurements are 
in agreement with results obtained in flight and wind 
tunnels. 


Ground Measurements of Airplane Shock-Wave Noise at 
Mach Numbers to 2.0 and at Altitudes to 60,000 Feet, L.J. 
LINA, D.J.MAGLIERI. NASA—Tech Note D-285 Mar 1960 
25 p. Measurements of sonic-boom intensities made to in- 
vestigate effects of altitude, flight path angle, Mach number, 
and atmospheric refraction at cutoff Mach number; effect of 
Mach number on ground overpressure is small between Mach 
1.4 and 2.0; method for estimating effect of flight path 
angle; comparison of sound pressure levels for fighter and 
bomber indicated little effect of size or weight at 40,000 ft. 


Ground Measurements of Shock-Wave Noise from Airplanes 
in Level Flight at Mach Numbers to 1.4 and at Altitudes to 
45,000 Feet, D.J.-MAGLIERI, H.H.HUBBARD, D.L.LANSING. 
NASA—Tech Note n D-48 Sept 1959 38 p. Time histories of 
noise pressures near ground level were measured during 
flights of fighter aircraft over flat, partly wooded terrain; 
atmospheric sounding and radar tracking studies were cor- 
related with measured data; ground noise, free air, and 
reflected wave peak overpressures are presented and compared 
with available theory. 


Investigation of Lifting Effects on Intensity of Sonic Booms, 
J.MORRIS. Roy Aeronautical Soc—J v 64 n 598 Oct 1960 
p 610-16. Whitham’s theory for predicting boom intensity is 
combined with lifting effects to assess shock noise of air- 
craft flying at supersonic speeds; investigation limited to 
steady level flight conditions; boom intensity evaluated at 
ground points along aircraft’s track. 


Investigation of Some Aspects of Sonic Boom by Means of 
Wind-Tunnel Measurements of Pressures About Several Bodies 
at Mach Number of 2.01, H.W.CARLSON. NASA—Tech Note 
n D-161 Dec 1959 44 p. Tests to obtain pressure measurements 
for comparison with theoretical predictions using area-rule 
concepts; it was thought possible to provide alleviation of 
boom intensity by detailed component design; it is shown 
that boom-producing pressure rise across bow shock depends 
on longitudinal development of body area, not on local details. 


Is Sonic Boom An Explosion? J.A.FRASER. Air Univ 
Quarterly Rev v 12 n 1 Spring 1960 p 118-26. Court cases 
involving phenomena of supersonic flight suggest need for 
information on origin, transfer of energy, and effects of 
sonic boom as compared to conventional and nuclear explo- 
sions; physical distinctions between sonic booms and ex- 
plosions are defined. 


L’insonorisation du biréacteur de transport ‘Caravelle’, 
M.KOBRYNSKI. Annales des Télécommunications v 15 n 
3-4 Mar-Apr 1960 p 55-60. Noise control of Caravelle type 
twin jet airliner; noise suppression in cabin of aircraft by 
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means of sound insulating material and by reduction of 
noise at its sources; calculation formulas and comparison with 
test results. 


Meaning and Measurement of Perceived Noise Level, K.D. 
KRYTER. Noise Control v 6 n 5 Sept-Oct 1960 p 12-27. 
Possible relation between judgments of loudness and noisiness ; 
studies of sounds from aircraft; meters for direct measure- 
ment of loudness level and perceived noise level; directivity 
pattern of sound from aircraft. 20 refs. 


Noise Annoyance and its Assessment, E.J.RICHARDS. Engi- 
neering v 190 n 4925 Sept 9 1960 p 362-4. Jet airliners have 
made necessary analysis of annoyance due to noise; dif- 
ferences in quality of individual noises make it difficult to 
establish criteria for maximum acceptable levels of noise; 
perceived noise level unit overcomes some of difficulties; 
noise suppressors, discrete noises when landing, and sonic 
bangs are also considered. Before British Assn. 


Noise Environments of Flight Vehicles, I.DYER, P.A. 
FRANKEN, E.E.UNGAR. Noise Control v 6 n 1 Jan-Feb 
1960 p 31-40, 51. Qualitative and order-of-magnitude informa- 
tion about many possible environments presented in order to 
assess their significance; rocket noise; boundary layer 
pressure fluctuations; wake noise; base pressure fluctuations ; 
oscillating and moving shocks; subsonic and supersonic flight 
through turbulent atmosphere; flight through retrorocket 
turbulence; pressure due to micro-meteorite impacts. 32 refs. 


Scaling Human Reactions to Sound from Aircrafts, K.D. 
KRYTER. Acoustical Soe America—J v 31 n 11 Nov 1959 
p 1415-29. Comparative subjective studies of noise at ground 
level from flying jet aircraft (Caravelle, Comet and Boeing 
707) with that from piston aircraft (DC-7 and Constellation) ; 
equal-annoyance contours from aircraft sounds of different 
spectral distribution. 


Shock Wave Noise of Supersonic Aircraft, I.L.RYHMING, 
Y.A.YOLER, Y.AOKI. SAE—Paper n 166B for meeting Apr 
5-8 1960 12 p. Theoretical methods developed by G.B.WHIT- 
MAN and F.WALKDEN are used to study possibilities of 
using aerodynamic interference to reduce or suppress shock 
wave noise due to lift by conventional aircraft; wind tunnel 
experiments with wing body configurations are conducted 
and are analyzed in light of theoretical indications. 


Some Measurements of Noise Transmission and Stress Re- 
sponse of 0.020-Inch Duralumin Panel in Presence of Air 
Flow, G.T.KANTARGES. NASA—Tech Note n D-459 Sept 
1960 25 p. Results of studies are applicable to problems of 
transmission of noise through skin surfaces in presence of 
air flow and fatigue problems of aircraft surfaces due to 
boundary layer noise. 


Sonic Boom—Limitations on Supersonic Aircraft Opera- 
tions, D.W.PATTERSON. Aero/Space Eng v 19 n 7 July 1960 
p 20-4, 44-5. Attempt is made to find most favorable speed- 
altitude schedule for transport or bomber, with minimum 
shock-wave noise as prime consideration; propagation of 
shock waves for case of homogeneous atmosphere and also 
for normal atmosphere exhibiting temperature and wind 
gradients, recent experimental results and available theory 
concerning ‘‘sonic boom’’ given. 


Vibration and Near-Field Sound of Thin-Walled Cylinders 
Caused by Internal Turbulent Flow, P.F.R.WEYERS. NASA 
—Tech Note n D-430 June 1960 58 p. Problem of boundary- 
layer-induced cabin noise, in particular noise produced by 
turbulent flow adjacent to flexible wall; measurements made of 
spectrum and intensity of pressure field outside Mylar 
cylinders containing turbulent pipe flow; resulting spectra 
could be interpreted in relation to elastic properties of 
cylinders and character of turbulent fluctuations inside flow; 
effect of wall thickness on spectrum and intensity of pressure 
fluctuations. 


Nuclear Power. See also Aircraft Fuels—Irradiation. 


Choice of Engine Type for Nuclear Powered Multi-Purpose 
Aircraft, D.P.LALOR, W.C.SCHMILL. SAE—Paper n 167B 
for meeting Apr 5-8 1960 9 p; see also abstract in SAE— 
Jv 68 n 7 July 1960 p 46-7. Report on studies conducted by 
Douglas Aircraft Co to select best engine type for nuclear 
powered aircraft and determine feasibility of using one 
aircraft design for several missions; for nuclear system to 
be applied to multi-purpose aircraft, speed for maximum 
productivity does not change with engine type, aircraft 
powered by turboprop engine systems are most productive, 
and increases in cruise altitude decrease productivity. 


Design of Nuclear Ramjet, A.R.GRUBER. Air Univ Quar- 
terly Rev v 11 n 3-4 Fall-Winter 1959 p 119-27. Conceptually 
ramjet consists of three major components: diffuser, heat 
addition region, and exhaust nozzle; paper deals with open 
eycle nuclear ramjet, in which air is passed directly through 
nuclear reactor; fundamental aspects of performance analysis, 
with special attention to importance of inlet diffuser; results 
of typical performance calculations; reactor requirements, con- 
trol considerations, and special problems in ground testing 
nuclear ramjet engines. 
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Design Precepts for High-Temperature Heat Exchangers, 
A.P.FRAAS. Nuclear Science & Eng v 7n 1 July 1960 p 21-31. 
Weight and volume are vitally important in aircraft power 
plants because of such considerations as shielding, remote 
handling, liquid inventory, reactor hazards, control response 
rates, costs, etc; series of heat exchangers designed accord- 
ing to these precepts built and endurance tested at power 
densities as high as 10 Mw/ft® (350 kw/liter). 

Development Testing of Liquid Metal and Molten Salt 
Heat Exchangers, R.E.MACPHERSON, J.C.AMOS, H.W. 
SAVAGE. Nuclear Science & Eng v 7 n 1 July 1960 p 14-20. 
To investigate design and fabrication problems inherent in 
compact, high-performance heat exchangers for aircraft 
nuclear propulsion applications, extensive development test- 
ing was done by ANP Division of Oak Ridge National Labora- 
tory on bifluid (molten salt-NaK) heat exchangers and on 
liquid metal (NaK-air) radiators; program demonstrated that 
compact heat exchanger geometrics tested meet ART design 
requirements. 

Direct-Cycle Nuclear Propulsion, D.R.SHOULTS. Air Univ 
Quarterly Rev v 11 n 3-4 Fall-Winter 1959 p 93-101. Turbo- 
jet propulsion system capable of flying manned aircraft being 
developed by General Electric Aircraft Nuclear Propulsion 
Dept is also applicable to turboprop and turbofan engines; 
principles of power plant; progress made to date on major 
components; heat transfer reactor experiment program at 
National Reactor Test Station, Idaho, consisting of ground 
tests of direct cycle nuclear reactors coupled to turbojet 
engines. 

Evaluation of Performance of Liquid Metal and Molten Salt 
Heat Exchangers, M.M.YAROSH. Nuclear Science & Eng v 7 
n 1 July 1960 p 382-43. Heat transfer and pressure drop 
test data obtained were correlated to permit predictions of 
heat transfer and pressure drop performance of heat ex- 
change equipment to be used on Aircraft Reactor Test 
scheduled at Oak Ridge National Laboratory; test results 
agreed with analytical predictions. 


Flight Reliability in Nuclear Aircraft, L.W.CREDIT. SAE 
—Paper n 169C for meeting Apr 5-8 1960 13 p; see also 
SAE—J v 68 n 5 May 1960 p 34-8. Propulsion system re- 
liability as related to safety of flight; valid reliability ex- 
perience for chemical aircraft is assumed to determine design 
goals for equal reliability in nuclear craft; flight reliability 
approaches for single reactor with redundancy in all 
systems outside reactor, and dual reactors, plus redundancy 
in systems outside reactor; effect on aircraft design. 


Indirect-Cycle Nuclear Propulsion, K.K.KLINGENSMITH, 
C.D.LINGENFELTER. Air Univ Quarterly Rev v 11 n 3-4 
Fall-Winter 1959 p 102-11, Program under way carried out 
by Pratt & Whitney Aircraft at Air Force-owned Connecticut 
Aircraft Nuclear Engine Laboratory, to develop liquid metal 
system; basic components of one-loop and two-loop systems; 
power plant components; basic physical properties and 
certain performance parameters of some of liquid metals 
considered are compared. 


Magnetic Automatic Power-Range Control for Aircraft 
Nuclear Reactor, J.A.RUSSELL, J.L.SCHARF, S.F.HEMMEN- 
WAY, P.C.SHARR. AIEE—Trans v 79 pt 1 (Communication 
& Electronics) n 50 Sept 1960 p 379-84. Details of control 
system elements and computing devices; performance of 
breadboard version of control system. Paper 60-515. 


Measurements of Heat Transfer and Friction Coeffiicents for 
Helium Flowing in Tube at Surface Temperatures Up to 
5900° R. M.F.TAYLOR, A.KIRCHGESSNER. NASA—Tech 
Note n D-138 Oct 1959 29 p. Flow measurements were 
made through electrically heated smooth tubes with length 
diameter ratios of 60 and 92 for average surface tempera- 
ture from 1457 to 4533 R, Reynolds number from 3230 to 
60,000, heat flux up to 345,000 Btu/hr/sq ft of heat transfer 
area, and exit Mach number to 1.0; pertinence to nuclear reac- 
tors for aircraft and space vehicles. 


Nuclear Reactors for Ramjet Propulsion, T.C.MERKLE. 
Air Univ Quarterly Rey v 11 n 3-4 Fall-Winter 1959 p 112-18. 
Basic elements of nuclear-ramjet “engine’’ and analysis of 
aerodynamic requirements of flight; development of homo- 
geneous moderated reactor fabricated of high temperature 
oxide of light metal or of carbide is indicated; major re- 
peste wns development areas to produce such engine are 
outlined. 


Potential of Nuclear-Powered Aircraft for Commercial 
Cargo Transport, J.F.BRADY. SAE—Paper n 169B for meet- 
ing Apr 5-8 1960 11 p. Typical commercial nuclear powered 
aircraft might weigh approximately 1,000,000 lb, have length 
of about 300 ft, wingspread of some 300 ft, and be capable 
of carrying payload of approximately 400,000 Ib; comparison 
between various nuclear aircraft systems and their relative 
merits when compared with competing chemical aircraft 
systems. 


Power-Reactor Fundamentals, T.L.JACKSON. Air Univ 
Quarterly Rev v 11 n 3-4 Fall-Winter 1959 p 37-58. Review of 
nuclear principles, fission process and general description 
of heterogeneous thermal reactor using fuel elements enriched 
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in U2; reactor control; flux, temperature, and power dis- 
tribution ; diagrams of three flux distributions affecting reactor 
design; special considerations of aircraft nuclear reactors. 

Progress in Nuclear-powered Aircraft, J.BURKETT. Aero- 
plane & Astronautics v 97 n 2513 Dec 18 1959 p 635-8. 
Bibliographical survey of literature published over past 10 
yr summarizing opinions of various writers ; possible ap- 
plications ; fundamentals of nuclear power plant and choice of 
reactors; radiation shielding and airframe design ; American 
research program and experiments. 33 refs. 

Radiation Effects Studied for Development of Radiation- 
Resistant Aircraft Subsystems, J.J. TIERNEY. SAE—Trans v 
68 1960 p 634-45. Indexed in Engineering Index 1959 p 47 
from SAE Paper in 107T. 

Some Practical Methods for Fabricating Shields for Nu- 
clear-Powered Aircraft, W.Q.HULLINGS, J.L.MeDANIEL. 
SAE—Paper n 167C for meeting Apr 5-8 1960 11 p. Studies 
conducted at Convair have indicated that from standpoint of 
cost, physical properties, fabrication ease, radiation damage, 
stability, and shielding capabilities, linear polyethylene with 
boron additive is potential material for use as neutron shield ; 
physical properties and manufacturing aspects of borated 
linear polyethylene. 

USAF Nuclear Propulsion Programs, D.J.KEIRN. Air Univ 
Quarterly Rev v 11 n 3-4 Fall-Winter 1959 p 13-19. Back- 
ground and outline of Aircraft Nuclear Propulsion Program 
(ANP); management concept that has evolved, scope of 
effort; and facilities available to ANP Office. 


Performance. See also Aircraft—VTOL-STOL. 


Analytical Investigation of Effect of Spin Entry Technique 
on Spin and Recovery Characteristics for 60° Delta-~-Wing Air- 
plane, S.H.SCHER, E.L.ANGLIN, G.F.LAWRENCE. NASA— 
Tech Note n D-156 Dee 1959 52 p. Digital computer study 
is made to investigate effects of differences in full scale air- 
craft and spin-tunnel-model testing techniques on spins and 
recoveries; results indicate that proper evaluation from 
spin-tunnel tests require cognizance of both tunnel tech- 
nique and Reynolds number. 


Approximate Solutions to Optimum Climbing Trajectory 
for Rocket-Powered Aircraft, A.MIELE, J.0.CAPPEL- 
LARI, Jr. NASA—Tech Note n D-150 Sept 1959 56 p. Prob- 
lem of determination of optimum climbing technique from 
one combination of altitude and velocity to another is con- 
sidered; climbing program is analyzed with regard to 
minimum time trajectories; effect of important design 
parameters, such as wing or thrust loading on solutions is 
investigated. 


Approximate Solutions to Optimum Flight Trajectories for 
Turbojet-Powered Aircraft, A.MIELE, J.O.CAPPELLARI, Jr. 
NASA—tTech Note n D-152 Sept 1959 33 p. Climbing program 
analyzed with respect to minimum time, minimum fuel con- 
sumption, and minimum horizontal distance trajectories by 
means of indirect methods of calculus of variations ; numerical 
examples for minimum time problem; effect of wing loading 
on solutions investigated. 


Estimation of Tail Loading Due to Elevator-Induced Pitch- 
ing Maneuvers, P.F.RICHARDS. Aircraft Eng v 32 n 371, 872, 
373 Jan 1960 p 2-15, Feb p 37-51, Mar p 77-83. Jan: Proposal 
for approximate analytical method of airworthiness caleula- 
tions; maneuver itself, elevator actions assumed and method 
of calculating response quantities. Feb: Approximate method 
for quick estimation of tail load maxima and _ associated 
torques during checked and unchecked maneuvers. Mar: 
Analysis of checked maneuver and _ simplified method of 
determining flight loads to cover all pitching maneuvers. 


Flight Investigation of Lift and Drag Characteristics of 
Swept-Wing, Multijet, Transport-Type Airplane, R.TAMBOR. 
NASA—tTech Note n D-30 Nov 1959 27 p. Characteristics of 
Boeing KC-135 airplane are presented for clean configuration 
in drag rise Mach number region and for low speed landing 
configurations ; effects of airplane weight and flap deflection 
on lift-drag ratio and landing and takeoff speeds are shown. 


Flight Investigations of Automatic Stabilization of Airplane 
having Static Longitudinal Instability, W.R.RUSSELL, S.A. 
SJOBERG, W.L.ALFORD. NASA—Tect Note n D-173 Dee 
1959 32 p. Program used subsonic jet propelled fighter air- 
craft to investigate capabilities of normal acceleration com- 
mand control system, pitch rate command control system, and 
pitch damper system; with given stability characteristics 
pilots doubted that any type of military mission could be 
accomplished; it was found that with any of three systems 
avin’ qualities were definitely superior to those of basic air- 
craft. 


Free-Spinning-Tunnel Investigation of 1/20-Scale Model of 
Unswept-Wing Jet-Propelled Trainer Airplane, J.S.BOWMAN, 
Jr, F.MHEALY. NASA—Tech Note n D-381 June 1960 18 p. 
Results of investigation of dynamic model in Langley 20-ft 
free spinning tunnel; erect and inverted spin characteristics 
were determined for range of mass distribution conditions ; 
recovery from spins obtained was attempted by various con- 
trol manipulations. 
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_Interpretation of Nonlinear Pitching Movements in Rela- 
tion to Pitch-Up Problem, G.S.CAMPBELL, J.WEIL. NASA— 
Tech Note n D-193 Dee 1959 32 p. Report presents methods of 
analysis suitable for treatment of pitch-up problem; ap- 
plication of methods derived is directed toward study of 
factors affecting pitch-up behavior, such as shape of pitching, 
moment curve, control movement, dynamic pressure, inertia 
effects, and aerodynamic damping; effectiveness of automatic 
stabilization devices in reducing pitch-up severity. 


Investigation of Optimal Zoom Climb Techniques, H.J. 
KELLEY. J Aero/Space Sciences v 26 n 12 Dec 1959 p 
794-802, 824. Problem of zoom climb maneuvering of turbo- 
jet aircraft is studied using Mayer formulation of calculus 
of variations; Euler-Lagrange equations governing optimum 
symmetric flight are integrated numerically by digital com- 
putation; discontinuities in thrust arising afterburner blow- 
out and conditions which must be satisfied across interface 
generated by discontinuity; it is found that performance is 
relatively insensitive to piloting technique. 23 refs. 


Large-Scale Wind-Tunnel Tests and Evaluation of Low- 
Speed Performance of 35° Sweptback Wing Jet Transport 
Model Equipped with Blowing Boundary-Layer-Control Flap 
and Leading-Edge Slat, D.H.HICKEY, K.AOYAGI. NASA— 
Tech Note n D-333 Oct 1960 52 p. Typical 4-engine jet has 
wing of aspect ratio 7; 3-component longitudinal force and 
moment data and boundary layer flow requirements are pre- 
sented and results analyzed in terms of estimated take-off and 
landing performance; effect on performance of source of 
boundary-layer-control airflow is considered. 


Manual Frequency Sweep Technique for Measurement of 
Airplane Frequency Response, H.L.CRANE. NASA—Tech 
Note D-375 Apr 1960 18 p. Evaluation of method shows that, 
compared with relatively satisfactory triangular-pulse input, 
manual frequency sweep input provides high level of input 
frequency content over broader band of frequencies, except 
at and below airplane short-period resonant frequency for 
values up to 20 radians per sec. 


Measurement of Angular Acceleration in Aircraft and 
Missile, H.STERN. Aero/Space Eng v 18 n 11 Nov 1959 p 
48-50, 62. Accurate determination of aircraft (or missile) 
dynamic coefficients (such as stability derivatives) would 
simplify design and flight-test programs; one of key measure- 
ments for dynamic analysis is that of angular acceleration ; 
measurement requirements; it is shown that rate gyro outnut, 
filtered and differentiated numerically, will provide excellent 
results; this implies merging of rate gyroscope and digital 
computer. 


Measurements on Relation Between Magnitude and Duration 
and on Rate of Application of Control Forces Achieved by 
Pilots in Simulated Manoeuvres, T van OOSTEROM. AGARD 
—Report n 241 May 1959 27 p (received Sept 1960). Results 
of test to obtain data on desirable control characteristics of 
aircraft including measurements of maximum control forces 
which pilot can exert; structural strength requirements 
tested by measuring maximum rate of increase of control 
forces, maximum control forces that can be achieved, and 
shape of curves giving control force as function of time in 
sudden manoeuvers. 


Minimal Maneuvers of High-Performance Aircraft in 
Vertical Plane, A.MIELE. NASA—Tech Note n D-155 Sept 
1959 37 p. General theory for analyzing minimal maneuvers 
where earth is assumed flat and gravitational field uniform ; 
indirect methods of calculus of variations are used and varia- 
tional problem formulated as problem of Bolza type; problems 
of either Lagrange or Mayer type studied as particular cases. 


Minimum Flyable Handling Qualities of Airplanes, G.BULL. 
SAE—Paper n 171B for meeting Apr 5-8 1960 20 p; see also 
abstract in SAE—J v 68 n 9 Sept 1960 p 40-1. Report of 
investigation to establish minimum longitudinal handling 
qualities required for returning airplane to its base in 
emergency in case of failure of stability augmentation equip- 
ment; results of flight tests using three different pilots show 
that pilot can successfully operate very unstable aircraft, at 
least for limited periods. 


Pitch-Up Problem—Criterion and Method of Evaluation. 
M.SADOFF. NASA—Memo n 3-7-59A Feb 1959 14 p. Method 
for predicting probable relative severity of pitch-up of new 
airplane design prior to initial flight tests; example shows use 
of procedure. 

Statistical Data on Control Motions and Airplane Response 
of Republic F-84F Airplane During Operational Training 
Missions, H.A-HAMER, J.P.MAYER. NASA—Tech Note n 
D-386 Mar 1960 156 p. Results of flight investigation on air- 
craft during routine squadron operations presented in form of 
envelopes of maximum measured values and in terms of 
probability distributions of peak values; type and extent of 
missions performed affected magnitude and shape of en- 
velope plots and probability distributions. 
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Propellers. See also Aircraft—VTOL-STOL; Helicopters ; Turbo- 
machinery. 


D.H. Propellers for Tyne. Aeroplane & Astronautics v 99 
n 2546 Aug 5 1960 p 159-63. Recent unit in de Havilland 
range of variable-pitch feathering and reversing propellers, 
designed for Rolls-Royce Tyne engine; safety features; pro- 
peller system details and cutaway perspective diagrams; pos- 
sible future development. 


Doublet d’hélices coaxiales—hélice unique, J.CRISTESCU. 
France. Ministére de 1’Air—Publications Scientifiques et 
Techniques n 356 1959 276 p. Doublet coaxial propellers— 
single propeller; determination of aerodynamic equations de- 
seribing propeller behavior; contrarotating doublet coaxial 
propellers are analyzed by six different calculation methods 
for various conditions; analysis for single propellers; com- 
parison of wind tunnel test results with calculations. 


Ducted Propeller for STOL Airplanes, AARRASPET. ASME— 
Paper 60-AV-11 for meeting June 5-9 1960 8 p. Design for 
STOL application invelves correct design of entry contours 
and matching of propeller-pitch distribution to inflow velocity 
distribution at propeller plane; utilization of stabilization 
and control, provided by ducted engine, requires pusher 
configuration, however, STOL pushers benefit from low drag 
penalties. 

New Problem Areas in Aircraft Propeller Design, G.ROSEN. 
Can Aeronautical J v 6 n 6 June 1960 p 213-20. Four groups 
of aircraft which pose stringent propeller requirements are 
long duration aircraft (e.g. AEW and ASW), high speed long 
range transports, high speed ground support aircraft, and 
STOL/VTOL aircraft; means of alleviating compromises be- 
tween takeoff and level flight performance, propeller diameter 
and weight: incorporation of high-cambered airfoils in blade; 
operation of propeller in shroud, nose-mount propellers. 


Theory of Supersonic-Propeller Aerodynamics, D.E.ORD- 
WAY, R.W.HALE. J Aero/Space Sciences v 27 n 6 June 1960 
p 487-50, 480. Theoretical prediction of pressure distribution 
on propeller blade, taking into account swirl of incoming 
flow to higher order in linearized theory; exact potential for 
helical acoustic source is developed and approximated; dis- 
tribution of sources and relationship of blade geometry; case 
of twisted flat plate is treated and calculation made of 
pressure distribution at selected radial positions within 
noncommunicating portion of blades, and over entire tip 
region. 49 refs. 


Vortex Theory of Airscrew in Consideration of Contraction 
or Expansion of Slipstream and Variation of Pitch of Vortex 
Sheets in It, M.IWASAKI. Kyushu Univ—Research Inst for 
Applied Mechanics—Report v 7 n 27 1959 p 159-232. Theory, 
charts and data needed for calculation of performance are 


provided; calculation for four-bladed windmill; results dis- 
cussed; information on tangential component of induced 
velocity. 


Wind-Tunnel Investigation of Stall-Flutter Characteristics 
of Supersonic-Type Propeller at Positive and Negative Thrust, 
V.L.ROGALLO, P.F.YAGGY. NASA—Memo n 3-9-59A May 
1959 66 p. Propulsive thrust and power characteristics were 
obtained in addition to thrust and torque distributions and 
flutter characteristics at both positive and negative thrust 
conditions and with thrust axis inclined; correlation of 
flutter stresses and aerodynamic section thrust characteristics. 


Wind-Tunnel Investigation of Three Propellers Through 
Angle-of-Attack Range from 0° to 85°, P.F.YAGGY, V.L. 
ROGALLO. NASA—Tech Note D-318 May 1960 81 p. Two of 
propellers were rigid and one had flapping hinges; range of 
advance ratios included those anticipated for certain VTOL- 
STOL aircraft in takeoff, transition, and landing; measure- 
ments obtained of power input to propellers and propeller 
forces and moments. 


Propelloplane. See Aircraft—VTOL-STOL. 


Propulsion. See Aircraft Engines; Aircraft Engines, Jet and 
Turbine. 

Radar Equipment. See Radar—Airborne. 

Radio Equipment. See also Aircraft—Electric Equipment; Air- 
craft—Electronic Equipment; Direction Finding Systems; Ra- 
dio Coils; Radio Equipment—Vibrations. 

Airborne Dual Antenna System for Aerial Navigation, 
W.SPANOS, J.M.ASHBROOK. IRE—Trans on Aeronautical & 
Navigational Electronics vy ANE-6 n 4 Dec 1959 p 211-18. 1000- 
Mc dual antenna system using parallel-driven sector antennas ; 
methods for determining performance in pattern interference 
regions given together with applications to DME, Radar 
Safety Beacon, and TACAN navigation systems; flyable-model 
dual antenna system for constellation and DC-6 aircraft. 


Broadband Antenna Shield and Test Coupler, V.J. 
ALBANESE. Microwave J v 2 n 12 Dec 1959 p 39-42. In pre- 
flight line testing of RF system mounted in operational air- 
craft, need exists for portable antenna capping device that 


can absorb RF power and at same time provide means for 
coupling to known portion of transmitter output; unit de- 
scribed achieves these objectives with low VSWR performance 
and minimum physical size, 


See Aircraft—Control Equipment. 
See Aerodynamics—Wings and Airfoils. 
See Aircraft—Auxiliary Equipment. 


Pneumatic Equipmeni. 
Pressure Distribution. 
Pressurization. 
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Communications Display and Control—New Concept, R.J. 
MEYER. IRE Nat Convention Ree v 7 pt 9 (Human Factors 
in Electronics, etc) 1959 p 73-9. Flight safety studies of high 
performance aircraft have proven need for remote indica- 
tion of UHF communications present channel; in addition, 
operation of existing communications control units could be 
difficult under conditions in which restrictive clothing was 
worn; program to develop improyed man machine control 
and display system is described. 


Flight Evaluation of Aircraft Antennas, G.W.LEOPARD. 
IRE—tTrans on Antennas & Propagation v AP-8 n 2 Mar 1960 
p 158-66. Flight evaluation of communication-navigation 
identification antennas installed on new types of aircraft is 
required to confirm model measurements; parameters in- 
volved in evaluation under standard and nonstandard propa- 
gation conditions; procedures employed and results obtained. 


Integrated Airborne System for Field Intensity Measure- 
ments, S.R.JONES, T.W.TUNNEY, L.R.WEVER. Inst Radio 
Engrs—East Coast Conference on Aeronautical & Naviga- 
tional Electronics—Proe 1958 p 281-6. Airborne system used 
to characterize radiation fields of ground based transmitters 
in 200-550 Me region; general properties required of system 
and data presented for antennas selected; instrumentation ; 
data handling procedures. 


Null-Field Dischargers Decouple Precipitation Static. Space/ 
Aeronautics v 34 n 4 Oct 1960 p 243-4, 246, 250. Theory of 
operation of new device to eliminate receiver noise due to 
triboelectriec and jet engine charging by doing away with RF 
path between corona point and antenna; application to LF 
aircraft radio receivers. 


Precipitation Generated Interference in Jet Aircraft, R.L. 
TANNER, J.E.NANEVICZ. IRE Nat Convention Rec v 7 pt 8 
(Communications Systems, ete) 1959 p 118-25. Magnitude and 
spectral distribution of precipitation static produced in air- 
craft radio systems depends on intensity of corona discharges, 
their distribution on aircraft, and upon coupling between 
antenna and points at which discharges occur; factors can 
be separately evaluated for particular aircraft and antenna; 
noise for given charging conditions can thus be predicted. 


Precipitation Statice at High Altitudes, L.A.HARTMAN, 
F.B.FOGUST, S.GITELSON. IRE Nat Convention Ree v 7 pt 
8 (Communications Systems, etc) 1959 p 114-17. Static was 
investigated by in-flight recording at altitudes between 20,000 
and 50,000 ft; statistical correlation obtained between oc- 
eurrence and magnitude of precipitation static and flight con- 
ditions; results of study presented and suggestions for mini- 
mizing phenomena. 

Rain Erosion. Not-so-Gentle Rain. Indus Photography v 8 n 12 
Dee 1959 p 40, 66. Recent test at Cornell Aeronautical 
Laboratory, using Bell & Howell Eyemo 35 mm camera in 
study of rain erosion on high speed aircraft; high speed 
photographie and microscopic studies show that jagged bottom 
surface of pit is formed by breaking out of material in form 
of minute flying fragments; it is shown that in one velocity 
range, repeated impacts are needed to form pit, but as 
velocity increases up to specific point, each drop impact will 
finally produce pit. 


Refueling. See Aircraft—Fueling. 
Reliability. See Aircraft—Design; Aircraft—Nuclear Power; 
Aircraft—Weight Control; Aircraft, Transport—Reliability ; 


Rockets and Missiles—Reliability. 
Rotary Wing. See Aircraft—VTOL-STOL; Helicopters. 


Sandwich Construction. See Aircraft Manufacture—Sandwich 
Construction. 


Seats. Aireraft Seating, I.I.PINKEL. Mech Eng v 82 n 2 Feb 
1960 p 60-3. Indexed in Engineering Index 1959 p 48 from 
Paper n 59-AV-28. 


DC-8 Seat—Passenger Protection With Structural Econom 
J.MADSEN. ASME—Paper 60-AV-10 for meeting June 5-9 
1960 7 p. Results of efforts made to create maximum strength 
seats per pound, with optimum structural dynamic charac- 
teristics and safety; structural development of DG-8 first- 
class triple seat is divided into seat characteristies, structural 
requirements, seat structural components, and analysis and 
testing ; supplementary device concept, as proposed by Avia- 
tion Crash Injury Research of Cornell University in attain- 
oe iT ee safety, is shown adapted to track mounted DC-8 

Short Takeoff. 


Simulators. 
Simulators. 


See Aircraft—VTOL-STOL. 


See Aircraft—VTOL-STOL; Aircraft, Training— 
Soviet Union. See Aircraft, Transport—Soviet Union. 


Spinning Characteristics. See Aircraft—Performance 


Stability. See Aerodynamices—Stability : i 
bility . Ss—x yi Airera 
aol wa Aireraft—Performance ; Lirceabeenie ene! 
cra Supersonic Speeds; Aircraft—Testi ; Airers y a 
STOL; Helicopters—Stability, PSPS sah et etre 
STOL. See Aircraft—VTOL-STOL. 
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Stresses. See also Aircraft—Cabins; Aircraft—Design ; Aircraft 
—Propellers; Aircraft—Supersonie Speeds ; Aircraft—Testing ; 
Aircraft—Vibrations ; Aircraft—Weight Control; Aircraft Ma- 
terials—Fatigue; Domes and Shells—Stresses ; Plates—Stresses. 


Aireraft Structural Analysis on Analog Computer, W.J. 
BRIGNACG, R.G.SCHWENDLER. ASCE—Proe v 86 (J Eng 
Mechanics Div) n EM3 June 1960 Paper n_ 2499 p 41-63. 
Technique of using electric analogs with passive elements to 
represent elastic structures; application to complex, highly 
redundant aireraft structures; examples of structural analyses 
and solutions by electric analog computer. 


Analysis of Frame-Reinforced Cylindrical Shells, R.H. 
MacNEAL, J.A.BAILIE. NASA—Tech Note n D-400, May 
1960 57 p, n D-401 48 p, and n D-402 136 p. State of stress 
in and near reinforced frame subjected to concentrated loads 
and moments and supported in circular shell, applicable to 
aircraft fuselages and ballistic missile bodies, is investigated 
and shown to be mainly dependent upon single parameter. 
D-400: Basie Theory. D-401: Discontinuities of Cireumferen- 
tial-Bending Stiffness in Axial Direction. D-402: Applications ; 
tables. (Work originally prepared by Lockheed Missiles and 
Space Div). 

Analysis of Fuselages of Arbitrary Cross-section and Taper, 
J.H.ARGYRIS, S.KELSEY. Aircraft Eng v 31 n 3861, 362, 363, 
364. 365, 366, 367, Mar 1959 p 62-74, Apr p 101-12, May p 
133-43, June p 169-86, July p 192-2038, Aug p 244-56, Sept 
p 272-83. DSIR sponsored research program on development 
and application of matrix force method and digital computer ; 
theory developed permits close integration of analysis and 
programming for computer operating with matrix interpretive 
scheme; essential feature is use of elimination and modifica- 
tion technique subsequent to main analysis of regularized 
structure. 41 refs. 


Analysis of Stress Concentrations at Reinforced Holes in 
Infinite Sheets, W.H.WITTRICK. Aeronautical Quarterly v 
11 pt 3 Aug 1960 p 233-47. Analysis covers wide range of 
holes of practical importance, including circles, ellipses, 
squares, triangles, and rectangles with rounded corners; such 
hole could be used for window in pressure cabin; loading 
cases correspond to uniform tensions at infinity in directions 
parallel and perpendicular to axis of symmetry and to uni- 
form shear at infinity in these directions; equations can be 
solved on digital computer. 


Approximate Analysis of Influence of Aerodynamic Heat- 
ing and Initial Twist on Torsional Stiffness of Thin Wings, 
L.S.HAN. ASME—Trans—J Applied Mechanics v 27 Ser E 
n 2 June 1960 p 332-4. Approximate formulas are derived, 
based on ‘“‘fiber-stress’? concept, for combined influence of 
aerodynamic heating and initial twist on torsional stiffness of 
thin wing; criteria are established for calculating critical 
temperature difference between that of edges and of mid- 
chord position, for preventing possible aeroelastic reversals 
or buckling; formulas are valid for wings with large aspect 
ratios. Paper 60-APM-13. 


Bending and Compression Tests of Pressurized Ring-Stiffened 


Cylinders, M.B.DOW, J.P.PETERSON. NASA—Tech Note 
D-360 Apr 1960 27 p. Results obtained at high values of 
internal pressure differ from those obtained previously in 


that theoretical small-deflection compressive buckling coefficient 
of 0.6 was nearly achieved in each test; small amounts of 
internal pressure had greater stabilizing effect in bending 
than in compression tests; pertinence to fuselage for air- 
ta or missiles if expected air- and maneuver-loads are 
small. 


Combinations of Shear, Compressive Thermal, and Com- 
pressive Load Stresses for Onset of Permanent Buckles in 
Plates, G.W.ZENDER, J.B.HALL, Jr. NASA—Tech Note n 
D-384 May 1960 26 p. Semiempirical method of evaluating 
onset is given; results indicate that compressive load stress 
which plate can support at onset is reduced by thermal com- 
pressive stresses and shear stresses; comparison with experi- 
mental values obtained from tests of square tubes of 17-7 PH 
stainless steel; pertinence to aircraft design. 


Correlation of Buckling Strength of Pressurized Cylinders 
in Compression or Bending With Structural Parameters, J.P. 
PETERSON. NASA—Tech Note D-526 Oct 1960 21 p. Data 
on nonpressurized cylinders in bending and pressurized cylin- 
ders in compression and bending are correlated with structural 
parameters by using small deflection buckling theory and 
reduced values for extensional stiffness of eylinder wall; pro- 
cedure useful in future shell buckling investigations by re- 
dueing number of tests required. 


Correlation of Theoretical and Photothermoelastic Results 
on Thermal Stresses in Idealized Wing Structures, H..TRAM- 
POSCH, G.GERARD. ASME—Trans—J Applied Mechanics 
v 27 Ser E n 1 Mar 1960 p 79-86. Technique was correlated 
with theories which analyzed transient thermal stresses in 


idealized wing structures of high speed aircraft; owing to 
simplifying assumptions concerning thermal behavior in 
flanges, thermal stresses predicted by available theories are 


all higher than experimental observation; in some cases dis- 
crepancy is as great as 80%. Paper 59-A-36. 
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Creep Bending and Buckling of Thin Circular Cyli i 
Shells, B-ERICKSON, F.W.FRENCH. S.A.PATEL, NoHOsE, 
J.KEMPNER. NASA—Tech Note n D-429 June 1960 49 D: 
Circular cylindrical shells of 5052-0 aluminium alloy such as 
used in aircraft, missiles or rockets were tested in pure bend- 
ing, at temperature of 500 F, and room temperature; all speci- 
mens not subjected to static tests failed by creep buckling; 


results are presented in tables and diagrams and theoretical 
considerations in appendix. 


Creep-Stress Analysis of Thin-Walled Structures, S.A. 
PATEL, K.A.V.PANDALAI, B.VENKATRAMAN. Roy Aero- 
nautical Soc—J v 64 n 599 Nov 1960 p 673-82. Analysis of 
some thin-walled structures whose material is governed by 
given equation, such as multi-cellular torque box, bending of 
thin-walled open section beams, thin-walled closed sections 


subject to shear force, and bending and shear analysis of 
circular cylinders. 


Daisy I—System for Acquiring, Analyzing, and Plotting 
Strain-Gage Data, S.ROGERS. Inst Environmental Sciences— 
Proe of Instrumentation for Environment. New York Metro- 
politan Chapter Dec 10-11 1959 14 p. 400-channel data system 
built by Convair for rapid acquisition and processing of data 
from large number of transducers and for prompt presenta- 
tion of results in graphical form; physical and operational 
characteristics of system used for evaluation of airfoil struc- 
ture, duplicating in laboratory both air loads and aerody- 
namic heating of high-Mach-number flight. 


Effect of Stringer on Stress Concentration Due to Crack in 
Thin Sheet, J.L.LSANDERS, Jr. NASA—Tech Report n R-13 


1959 10 p. Supersedes NACA—Tech Note n 4207 indexed in 
Engineering Index 1959 p 49. 


Handbook of Structural Stability—Supplement to Part III: 
Buckling of Curved Plates and Shells, G.GGERARD. NASA— 
Tech Note n D-163 Sept 1959 23 p. Theoretical and experi- 
mental results on buckling of curved shells are reviewed and 
interpreted in terms of analyses presented in Pt III of hand- 
book (NACA Tech Note n 3783, indexed in Engineering Index 
1958 p 40); recent experimental data on buckling of cylinders 
under pressure correlated with existing theories. 


Handbook of Structural Stability—Pt VII: Strength of 
Thin-Wing Construction, G.GERARD, H.BECKER. NASA— 
Tech Note n D-162 Sept 1959 83 p. Stability of stiffened and 
sandwich plates for compression covers of thin wings is 
presented in terms of orthotropic plate theory; design charts 
and methods of evaluating plate elastic constants; buckling 
and failure of multiweb, multipost, and multipost-stiffened 
forms of beam construction in terms of available theoretical 
and experimental results; pertinent findings of minimum- 
weight analyses. 


Initially Warped Sandwich Panel Under Combined Loadings, 
C.C.CHANG, B.T.FANG. J Aerospace Sciences v 27 n 10 Oct 
1960 p 779-87. Based on small deflection theory, differential 
equations for elastic bending of orthotropic weak-core sand- 
wich panel with small initial warping are derived by varia- 
tional energy method; values of maximum stresses and de- 
flections for square sandwich panel are calculated and pre- 
sented in form of graphs; simple design criterion for con- 
sidering approximately effect of initial warping and trans- 
verse pressure. 

Investigation of Buckling Strength of Corrugated Webs in 
Shear, J.P.PETERSON, M.F.CARD. NASA—Tech Note n 
D-424 June 1960 29 p. Design charts presented from which 
buckling strength can be determined are applicable to webs 
with supported edges in which edge rotations of web along 
lines of support may range from unrestrained to completely 
restrained; results of shear tests on seven beams with cor- 
rugated webs, such as used in sandwich covered wing structure. 


Investigation of High-Speed Impact: Regions of Impact and 
Impact at Oblique Angles, J.L.SUMMERS. NASA—Tech Note 
n D-94 Oct 1959 18 p. Metal spheres of various densities were 
fired into copper and lead targets at impact velocities to 
11,000 ft per sec; analysis of results indicates that target 
penetration and cavity volume can be correlated as functions 
of ratio of projectile to target density and of ratio of im- 
pact velocity to speed of sound in target material; impact 
for which correlation equations apply is described as occurring 
in fluid impact region. 


Lateral’ Stability of Uniform Elastic Beams, J.SOLVEY. 
Australia. Aeronautical Research Committee—Report ACA-60 
May 1959 40 p. Subject of critical load for lateral buckling 
was treated as part of investigation carried out in Aero- 
nautical Research Laboratories; however, constants determin- 
ing lateral stability of solid deep rectangular beams, as ob- 
tained by other investigators have shown discrepancies ; it 
was therefore decided to correct these, and analysis presented 
in both correction and extension to cover wider range of 
loading conditions. 


On Nonlinear Approach to Aeroelastic Stability Theory, 
H.G.KUESSNER. AGARD—Report n 246 Apr 1959 17 pb. 
(Received Sept 1960). Different causes for structural non- 
linearities on aircraft; representation of nonlinear force de- 
flection diagrams of aircraft parts by complex Fourier analy- 
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sis; approximate method for solution of nonlinear flutter 
equations is developed using systems of homogeneous linear 
equations ; special case of harmonic balance is compared with 
more accurate solutions. 


Reduction in Stiffness After Exceeding Buckling Load of 
Simply Supported Flat Panels that Change in Thickness Dis- 
continuously, J.P.BENTHEM, J.van der VOOREN. Amsterdam. 
Nationaal Luchtyaartlaboratorium (Nat Aeronautical Re- 
search Inst)—Tech Note n NLL-TN S.558 Mar 1960 23 p. 
Configuration dealt with may occur in aircraft structures 
when skin panels are stabilized by stiffeners with angle-, U-, 
or Z-shaped cross sections bonded to skin; method to calculate 
reduction in stiffness for loads in small excess of buckling load 
is applied for two cases of simply supported panels. 


Review of Panel Flutter and Effects on Aerodynamic Noise, 
L.E.GOODMAN, J.V.RATTAYYA. Applied Mechanics Reviews 
v 13 n 1, 2 Jan 1960 p 2-7, Feb p 81-7. Jan: Vibration of 
panels has become problem of practical significance with de- 
velopment of high speed aircraft and missiles; many failures 
of early German rockets, after attaining supersonic speed, 
attributed to panel oscillations; panel flutter is important 
because of effect on fatigue life, and allowable stresses fur 
design of panel material; literature of topic reviewed, with 
specific reference to several approximations. 66 refs. Feb: 
Structural problem of fracture of secondary structures near 
jet pipe and failure of other downstream parts in close 
proximity to jet exhaust; failures are believed caused by 
vibrations excited by aerodynamic or jet noise; pressure 
fluctuations due to turbulence in boundary layers and wakes 
behind aerodynamic surfaces, also appear to create similar 
situations; problems of fatigue arising from aerodynamic 
noise are reviewed, with methods of correction. 177 refs. 


Self-Induced Relief of Airframe Loads, F.MISZTAL. En- 
gineering v 190 n 4928 Sept 30 1960 p 458. Wind tunnel ex- 
periments on method of partially relieving wing structure 
of peaks in variable aerodynamical loading; principle uses 
aileron angular position of which at any instant is governed 
by amount of wing load; method would reduce gust and 
maneuvering loads and hence fatigue damage for given flight 
time; curves show wing deflection time and incidence and load 
spectrum corresponding to 10,000 hr flying. Abstract of paper 
before Int Council of Aeronautical Sciences. 


Stress Concentration Factors in Cylindrical Tubes With 
Transverse Circular Holes, H.T.JESSOP, C.SNELL, I.M. 
ALLISON. Aeronautical Quarterly v 10 pt 4 Nov 1959 p 326- 
44. Tests undertaken by Structures Committee of Royal Aero- 
nautical Soc, to obtain data on stress in tubes used for air- 
craft frames covering range of models for three types of 
applied load—torsion, axial load and bending; results are 
comprehensive and show inadequacy of previous results; in 
all cases maximum stress occurs inside bore of hole; accuracy 
of all graphs is better than five %. 


Stresses Around Reinforced Elliptical Holes, With Applica- 
tions to Pressure Cabin Windows, W.H.WITTRICK. Aero- 
nautical Quarterly v 10 pt 4 Nov 1959 p 373-400. Solution 
given for problem of stress distribution due to elliptical hole, 
in plane sheet subjected at infinity either to arbitrary constant 
or bending type stress system; numerical results obtained for 
wide range of parameters are used to investigate stress con- 
centrations arising at elliptical pressure cabin windows due 
to pressurization stresses. 


Structural Behavior of Pressurized, Ring-Stiffened, Thin- 
Wall Cylinders Subjected to Axial Compression, J.P.PETER- 
SON, M.B.DOW. NASA—Tech Note D-506 Oct 1960 24 p. 
Axisymmetric mode of deformation of cylinders subjected to 
compressive end loads is examined with aid of available 
theory; stresses and deformations obtained with theory are 
compared with those of 7075-T6 Al-alloy cylinder with high 
internal pressure; behavior of cylinder was in agreement with 
predictions ; pertinence to aircraft fuselage and missiles. 


Struts with Linearly Varying Axial Loading, J.S.PRZE- 
MIENIECKI. Aeronautical Quarterly v 11 pt 1 Feb 1960 p 
71-98. Analytical solutions for deflections and bending. moments 
are derived for elastic struts with linearly varying axial 
loading applied either along undeformed straight strut axis 
or at strut axis in deflected position; explicit formulas given 
for deflections and bending moment distributions for cases 
of lateral loading combined with axial loading of underformed 
straight strut axis; numerical example. 


Theory of Structural Design, W.S.HEMP. AGARD—Report 
n 214 Oct 1958 (received Mar 1960) 38 p. Paper reviews 
classical results and their current application in aeronautics 
of theory of structures concerned with calculation of stresses 
in given structure under given external conditions of loading 
and temperature; mathematical theory for 2-dimensional case 
is developed and special solutions derived. 


Structural Fatigue. See Aircraft Materials—Fatigue. 
Supersonic Speeds. See also Aerodynamics—Supersonic; Air- 


craft—Noise; Aircraft—Testing ; Aircraft, Research ; Aircraft, 
Transport—Jet Propelled; Aircraft Engines, Jet and Turbine; 
Aircraft Materials—Steel; Wind Tunnels—Supersonic. 
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Constructieproblemen bij supersone vliegluigen, A. van 
der NEUT. Ingenieur v 72 n 27 July 1 1960 p L39-48. 
Structural problems of supersonic aircraft; survey of prob- 
lem area of structures and intricate stress problems brought 
about by changed aircraft configuration. 


Control and Stability of Hypersonic Aircraft, T.R.F.NON- 
WEILER. Aircraft Eng v 31 n 369 Nov 1959 p 322-9. Analysis 
of criteria associated with hypersonic flight above strato- 
sphere; modifications which may be necessary to equations 
of motion used in conventional stability theory; examination 
of both longitudinal and lateral motions, to reveal what 
parameters of design have bearing on control response; stick- 
free stability; and complications involved. 


Economics of Supersonic Transport, S.M.HOROWITZ. SAE 
—Paper n 239A for meeting Oct 10-14 1960 18 p. Report 
intends to acquaint engineer with methods of economic 
analysis using design of supersonic transport as example to 
show how market forces can be translated into profitable 
aircraft; problem is limited to early supersonic transport 
design characteristics of velocity, range, and seating capacity ; 
selection of most profitable combination of these charac- 
teristics, and determination of size of profit. 


New Modified Acceptance Criterion for Lateral-Directional 
Flying Qualities, R.M.CRONE, R.C.A’HARRAH. Aero/Space 
Eng v 19 n 9 Sept 1960 p 24-9. Purpose of pilot evaluation 
study on stationary simulator was to investigate validity 
of existing criteria and need for additional criteria in high 
Mach number, high altitude flight region; approach will help 
orient designs of aircraft regarding aerodynamic and control 
configurations, artificial damping, and stability augmentation 
requirements. 


Some Aspects of Shock-Wave Generation by Supersonic 
Airplanes, G.H.JORDAN. AGARD—Report 251 Sept 1959 19 
p. Summary of available theoretical and experimental in- 
vestigations made to study shock waves generated by air- 
craft at supersonic speed and propagation through nonhomo- 
geneous atmosphere; appreciable pressure disturbances can 
be imposed on ground as result of shock waves extending to 
ground level; means of reducing shock-wave intensity at 
ground level; effect on operation of other aircraft in 
vicinity. 

Supersonic Aircraft—Promise and Problems, M.B.MORGAN. 
Roy Aeronautical Soe—J v 64 n 594 June 1960 p 3815-26 (dis- 
cussion) 826-34. Subsonie transports; influence of size on 
aircraft economics and compromise between cruising efficiency 
and tractable approach and landing characteristics ; subsonic 
speed/height and direct operating cost patterns shown; factors 
associated with flight in supersonic region Mach 1.0 to 5.0 
considering engines, aerodynamics and structures; economics 
and operation with respect to size of fleet, traffic potential and 
costs; supersonic long range transports; noise problems and 
traffic control. 


Supersonic Transports—Some Design Aspects, L.T.GOOD- 
MANSON. Can Aeronautical J v 6 n 2 Feb 1960 p 46-53. 
Examination of some of factors which influence choice of 
cruise speed, design range and airplane size; special problems 
associated with design and operation; range payload capability 
of Mach 2 supersonic transports is compared with that of 
subsonic transports; air traffic and operating costs; prob- 
lem of sonic boom; market potential. 


Wing-on and Wing-off Longitudinal Characteristics of Air- 
plane Configuration Having Thin Unswept Wing of Aspect 
Ratio 8, as Obtained from Rocket-Propelled Models at Mach 
Numbers from 0.8 to 1.4, C.L.GILLIS, A.J.VITALE. NASA 
—Tech Note n D-7 Mar 1960 42 p. Study made to determine 
transonic and supersonic longitudinal stability, control and 
drag characteristics of aircraft and missile configurations; 
from results obtained total effects of wing can be determined; 
for some of aerodynamic derivatives separate effects of wing, 
tail, and fuselage were determined. 


Takeoff. See also Aireraft—Landing; Aircraft—Performance; 
Aircraft—VTOL-STOL. 

Investigation of Double Slotted Flaps on Swept-Wing Trans- 
port Model, R.L.NAESETH, E.E.DAVENPORT. NASA—Tech 
Note n D-103 Oct 1959 33 p. In study of landing and takeoff 
problems of current designs and need for improved highlift 
devices, investigation was made at R 0.9x10% to determine 
longitudinal aerodynamic characteristics of flap; maximum 
lift coefficient of 2.2 was obtained with double slotted flap 
in conjunction with leading edge slat. 


Wind-Tunnel Investigation of Development of Lift on 
Wings in Accelerated Longitudinal Motion, T.R.TURNER. 
NASA—Tech Note n D-422 Aug 1960 16 p.~To determine 
effect of acceleration on development of lift in simulated 
carrier-deck catapult takeoff for 2-dimensional wing, unswept 
wing, swept and delta planform wing; each of wings developed 
90% of its steady-state lift within 7 chord lengths of travel; 
results agreed qualitatively with those calculated from theory. 


Zur Berechnung der Kurzstartleistungen von Flugzeugen 
mit Schubschwenk-Triebwerken, H.M.DATHE. Zeit fuer Flug- 
wissenschaften vy 8 n 3 Mar 1960 p 61-7. Calculation of 
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takeoff run of aircraft with engine-thrust tilting; takeoff, is 
numerically investigated in non-dimensional terms assuming 
constant takeoff speed; simple analysis of climbing after 
takeoff can be made up to obstacle clearance height ; takeoff 
distances indicate possibilities resulting from using aircraft 
designed for vertical, short takeoff runs, over range of thrust 
extending from So/G-0.8 to 1.0. 


Testing. See also Aircraft—Models ; Aireraft—VTOL-STOL ; 


Helicopters—Testing ; Wind Tunnels. 


Airspace Requirements for Flight Testing, E.F.GODFREY. 
AGARD—Report n 249 Sept 1959 8 p. (Received Sept 1960). 
Size of airspace, location of control facilities, remoteness 
from general public, availability of emergency landing and 
rescue facilities are among major factors to be considered ; 
there are two main airspaces for supersonic testing in United 
States which, although they do not meet ideal requirements, 
have considerably reduced possibility of collision. 


Experience of Supersonic Flying Over Land in United 
Kingdom, T.H.KERR. AGARD—Report n 250 Sept 1959 18 
p. (Received Sept 1960). Details of two series of tests at 
low altitude carried out with Fairey Delta 2 aircraft at 
Royal Aircraft Establishment, Bedford, England; equipment 
used and experience gained on physiological sensations and 
damage caused when certain peak pressures occur; Summary 
of bang pressures tabulated. 


Factors Influencing Design of Solid State Analog Control 
Line, R.L.NELSON. Automatic Control v 12 n 8 Mar 1960 
p 22-5. Flexibility obtained by modular construction and 
introduction of solid state devices into control equipment for 
aircraft test laboratories, including wind tunnels. 


Flutter Testing 880 in Transonic Wind Tunnel, A.Mac- 
LELLAN. Aero/Space Eng v 19 n 4 Apr 1960 p_ 37-43. 
Complete 1/20th scale, dynamically similar model of Convair 
880 transport was used to investigate flutter characteristics of 
airplane in Southern California Cooperative Wind Tunnel; 
model design and construction techniques used; instrumenta- 
tion and other features; procedures and techniques developed 
for tests, and test results. 


Measurement of Aircraft Moments of Inertia, N.L.WENER. 
AGARD—Report n 248 Sept 1959 p. (Received Sept 1960). 
To extract stability derivative from flight test data, moments 
and product of inertia were measured on F-106A aircraft; 
spring oscillation method used gave valid results for pitching 
and rolling moments of inertia and for inclination of principal 
axes; yawing moments of inertia were not satisfactory ; 
combination of experimental results with analytical methods 
used to produce final set of moments and product of inertia; 
new approach to experimental problem described. 


Measuring Weight and Thrust, J.W.KREBS. Instrumenta- 
tion v 13 n 1 Jan-Feb 1960 p 24-7. Instrumentation of new 
testing facility at Edwards Air Force Base, California to 
measure thrust of aircraft ranging in size from small heli- 
copters through largest of military bombers, cargo planes 
and commercial airliners; installation has total capacity of 
1,200,000 lb of weight, 500,000 Ib forward thrust; use of 
strain gage load cells. 


Selecting Test Data for Digital Readout, J.D.WEATHER- 
STONE. Automatic Control v 12 n 6 June 1960 p 86-7. 
Method for automatically reducing certain types of byproduct 
flight test data developed at Convair Corp for use on F-106 
flight test program; use of technique permits automatic 
compilation of all wanted portions of data, when one of 
recorded data functions can be used as criterion for selec- 


tion, and selection of stable portions of test flight for further 
detailed analysis. 


Shock Testing with Electrodynamie Shaker, R.H.WELLS, 
R.C.MAUR. SAE—Paper n 236A for meeting Oct 10-14 1960 
10 p. Lockheed shaker system is used to perform transient 
dynamic response tests on T2V-1 SeaStar Naval training air- 
eraft to obtain substantiation of calculated landing loads; 
system consists of four air-cooled shakers and three electronic 
power amplifiers and operates in frequency range of 0-500 
cps; types of pulse generators are photoformer, wave shaper, 
and gating circuit; typical tests performed. 


Spectrum Fatigue Tests on Typical Wing Joints, T.HAAS. 
Materialpruefung Materials Testing Matériaux v.2 n 1 Jan 
20 1960 p 1-17. Critical comparison of British aircraft 
industry’s standard testing method, based on constant, “most 
damaging” stress amplitude, and purely experimental spectrum 
loading test; latter is shown to be superior in determining, 
on small number of specimens, “safe life’ and “fail safe” 


types of structure; information on crack propagation. 40 refs. 
(In English). 


Supersonic Mission Simulator, M.GERSON, E.ZUCKER- 
MAN. Instrumentation v 13 n 1 Jan-Feb 1960 p 18-238. 
Control system of Convair’s new Fort Worth, Tex test center 
where components of B-58 Hustler are tested at altitudes up 
to 100,000 ft and temperature between —100 and -+-400 F; 


altitude control; temperature and humidity control; vacuum 
system; sub-zero cooling. 
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AIRCRAFT— Continued 
Tilt Wing. 


Vertical Takeoff. See Aircraft—VTOL-STOL. 
Vibrations. 


See Aircraft—VTOL-STOL. 


See also Vibrations—Measurement. 


_ Effect of Damping Compound on Jet-Effux Excited Vibra- 
tions,D.J.MEAD. Aircraft Eng v 32 n 373, 374 Mar 1960 p 
64-72, Apr p 106-138. Mar: Theory presented of increase in 
damping that can be obtained when damping compound is 
added to aircraft structure vibrating in bending mode; use of 
Aquaplas compound on vibrating stringer skin combination 
shows that maximum damping ratio is obtained when material 
is applied to stringer flange over center 40% of pin-ended 
length of beam. Apr: Evaluation of damping properties of 
Aquaplas on vibration stresses, amplitudes and rivet loads 
of structure. 


Effects of Low-Frequency Vibration on Man, J.C.GUI- 
GNARD, A.IRVING. Engineering vy 190 n 4925 Sept 9 
1960 p 364-7. Effects are frequency dependent; major res- 
onances occur in body at infrasonic frequencies; performance 
of simple tasks deteriorates, with whole body vibration at 
low frequencies, particularly at around 4 cps; human response 
to vibration was examined in infrasonic region, particularly 
in band 1 to 10 eps, in relation to military high speed 
flight, supersonic passenger transport aircraft, rotor aircraft, 
and ballistic flight. Before British Assn. 


Flexural Vibrations of Thick-Walled Circular Cylinder 
According to Exact Theory of Elasticity, J.E.GREENSPON. 
J Aero/Space Sciences v 27 n 1 Jan 1960 p 37-40. Results 
given for flexural or nonaxially symmetric vibrations of thick 
walled cylindrical shell having freely supported ends also apply 
to flexural wave propagation in infinitely long cylindrical 
shells; curves of phase velocity and frequency as function of 
wavelength ratio and wall thickness ratio and comparisons 
between exact theory, Timoshenko beam, and shell theory. 


How Missiles Can Have Near-Resonance-Free Vibration 
Isolation Systems, G.H.KLEIN. SAE—J v 68 n 1 Jan 1960 
p 46-8. Indexed in Engineering Index 1959 p 53 from SAE— 
Paper n 100Z 1959. 


Investigation of Vibration Characteristics of Circular-Are 
Monocoque Beams, W.B.FICHTER, E.E.KORDES. NASA— 
Tech Note n D-59 Sept 1959 27 p. Study to obtain information 
on aeroelastic problems associated with use of monocoque 
wings for high speed aircraft; experimental free-free vibra- 
tion frequencies and nodal patterns of two 4% thick beams 
are presented and comparisons made between experimental 
and calculated beam frequencies. 


Material and Structural Damping for Vibration Control, 
B.J.LAZAN. SAE—Trans v 68 1960 p 587-47. Indexed in 
Engineering Index 1959 p 53 from SAE Paper n 100U. 


Matrix Equations for Determination of Beam Natural Fre- 
quencies, W.T.McKINNEY. Soc Indus & Applied Mathematics 
—J v 8 n 3 Sept 1960 p 486-57. Equation is developed which 
permits determination of frequencies and modes of beam 
vibrating in coupled beam bending, beam shear and torsion; 
information allows determination of beam deflections, slopes 
and torsional rotations; for calculation formulas for influence 
of coefficients make it possible to vary stiffnesses continuously 
throughout span and to account for abrupt changes in stiff- 
ness; pertinence to missile and aircraft work. 


Method for Predicting Environmental Vibration Levels in 
Jet Powered Vehicles, P.T.MAHAFFEY, K.W.SMITH. Noise 
Control v 6 n 4 July-Aug 1960 p 20-6. Method for determining 
good engineering answers to problems concerning prediction 
of environmental vibration levels on new vehicle, or quoting 
vibration levels on current vehicle in region where no meas- 
urements have been made; method was developed as aid in 
establishment of vibration test requirements for B-58 airplane, 
but is equally applicable to other vehicles. 


New Trends in Instrumentation for Shock and Vibration 
Analysis, T.P.RONA. ISA—Proe Preprint 28-SF60 for meet- 
ing May 9-12 1960 7 p. Trend is toward less elaborate equip- 
ment; while accuracy is somewhat sacrificed, instruments 
used at Aero-Space Div, Boeing Airplane Co, are apt to 
supply data more cheaply, more reliably and without over- 
burdening limited number of telemetry channels available on 
experimental vehicles; examples of dummy transducers for 
background evaluation, and instruments for in-flight summary 
frequency and in-flight amplitude probability distribution 
analysis. 


On Bernoulli-Euler Beam Theory With Random Excitation, 
J.L.BOGDANOFF, J.E.GOLDBERG. J Aero/Space Sciences v 
27 n 5 May 1960 p 871-6. Mean square displacement and 
stress are calculated in simply supported Bernoulli-Euler beam 
with distributed external viscous damping for several types of 
excitations; contrary to conclusions arrived at in paper by 
C.SAMUELS and A.C.ERINGEN (indexed in Engineering 
Index 1959 p 138) mean square values are found to be finite 
except for two types of excitations; mean square calculus of 
random processes is used in analysis. 


AIRCRAFT—Continued 


On Estimation of Structural Damping from Aircraft 
Resonance Tests, R.D.MILNE. J Aero/Space Sciences v 27 n 
5 May 1960 p 339-42, 376. Within framework of linearized 
“complex”? damping, method is proposed for estimating, from 
ground resonance tests on prototype aircraft, appropriate 
damping coefficients for incorporation into flutter equations; 
relationship between theoretical semirigid approach and meas- 
ured responses taken from actual aircraft is illustrated by 
simplified theoretical example. 


VTOL-STOL. See also Aerodynamics—Stability; Aeronautical 
Research; Aireraft—Landing; Aircraft—Propellers; Aircraft, 
Transport—Military ; Aircraft Engines; Aircraft Engines, Jet 
and Turbine—Ducted Fan; Aircraft Landing Gear; Aviation 
—Medical Problems; Helicopters. 


Aerodynamic Characteristics of %4-Scale Model of Tilt-Wing 
VTOL Aircraft at High Angles of Wing Incidence, L.P.TOSTI. 
NASA—Tech Note n D-390 Sept 1960 42 p. Results of wind 
tunnel tests include measurements of longitudinal stability 
characteristics for low speed portions of transition range 
from 60 to 84° wing incidence at zero acceleration and of 
lateral stability and control characteristics for wing incidences 
from 60 to 80° for conditions simulating zero acceleration, 
0.25g¢ forward acceleration, and 0.25g deceleration. 


Analysis of V/STOL Vehicles on Payload-Range Basis, J.H. 
AYDELOTTE. SAE—Paper n 174A for meeting Apr 4-8 1960 
12 p. Configurations examined for comparative performance 
are tilt wing, tilting ducted engine, helicopter and unloaded 
rotor; VTO capabilities are of interest in lower payload-range 
area and overload STOL capability is desired to as much as 
10,000 lb payload with 1500 nautical mi range; these general 
areas are selected to include wide range of vehicle size and 
performance and overseas ferry capability; engine character- 
istics selected; design considerations. 


Assessment of Information on VTOL/STOL Aircraft as 
Applied to Commercial Transports, P.DONELY, M.O.Mc- 
KINNEY, Jr. ASME—Paper 60-AV-30 for meeting June 5-9 
1960 8 p. Report on NASA-sponsored study to assess potential 
configurations, optimum stage lengths, safety, and impact on 
airport and traffic problem of VTOL/STOL vehicles; eco- 
nomic factors are not considered. 


Britain’s Research Flat-Riser. Aeroplane & Astronautics 
v 98 n 25388 June 10 1960 p 701-9; see also Flight v 77 n 
2674 June 10 1960 p 793-8, 1 folding sheet. Flat-rising VTOL 
aircraft Short CS.1, developed by Short Bros and Harland, 
Belfast, is powered by Rolls-Royce RB.108 lightweight turbojet 
with maximum thrust rating of 2010 lb st, specifically designed 
for operation as vertically mounted jet-lift engine; layout 
and eross-sectional diagram; arrangement of four lift and 
one propulsion engines; integrated stabilization. 


Comparison of Helicopter with V/STOL Airplanes, R.G. 
FERRY. Am Helicopter Soc—J v 5 n 3 July 1960 p 20-3. Ap- 
proach used in comparison stresses cost consideration and 
military usefulness; it is concluded that VTOL aircraft hav- 
ing greatest promise are fixed-wing tilting-prop-rotor type 
(XV-3), and compound helicopter (McDonnell XV-I and 
Fairey Rotodyne). 


Cost of VTOL, K.B.GILLMORE. Am Helicopter Soc—J v 
5 n 2 Apr 1960 p 18-19. Power required to achieve given 
design speed on fixed wing aircraft depends on fuselage size 
and aerodynamic cleanliness; once these are determined, rotor 
size required to give aircraft VTOL capability as tilt wing 
configuration can be established; differences between fixed and 
tilt wing aircraft resulting from this approach; effect of dif- 
ferences on empty weight is determined; charts indicating 
conditions under which fixed and tilt wing aircraft will have 
equal empty weight and performance. 


Data from Static-Thrust Investigation of Large-Scale Gen- 
eral Research VTOL-STOL Model in Ground Effect, R.J. 
HUSTON, M.M.WINSTON. NASA—Tech Note n D-397 Aug 
1960 66 p. Model force data and pressure distribution on 
wing and flaps at center of wing semispan measured at two 
ground heights above ground, presented without analysis for 
various combinations of propeller disk loading, wing tilt, and 
flap deflection. 


Development of STOL Airplane, A.F.MacDONALD. Can 
Aeronautical J v 6 n 6 June 1960 p 203-6. Account of STOL 
aircraft, developed by De Havilland Aircraft of Canada, start- 
ing with bush aircraft Beaver in which short takeoff and 
landing performance was one of most important considerations 
in design; military use of Otter fitted with 600 hp R1340 
geared Wasp engine; DHC-4 Caribou fitted with two R2000 
engines of 1450 hp each; research vehicle to study aerodynamic, 
performance, stability and control problems associated with 
STOL aircraft and future projects. 


Discus Body and Its Application to V/STOL Aircraft and 
Space Vehicles, M.GERLOFF. Aero/Space Eng v 19 n 1 Jan 
1960 p 51-6, 60. Aerodynamic characteristics of discus bodies, 
such as surface/volume ratio and interference cleanness are 
considered; estimated flight performances reveal that lift/ 
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drag ratio of discus body may become superior to that of 
wing-fuselage design; applicability to civil and military 
VTOL projects, discus airliner and space vehicle project 
studies; results of performance computation and comparison 
between present twin engine utility aircraft and VTOL- 
diseus. 


Effect of Ground Proximity on Aerodynamic Characteristics 
of Two Horizontal-Attitude Jet Vertical-Take-Off-and-Landing 
Airplane Models, W.A.NEWSOM, Jr. NASA—Tech Note n 
D-419 Aug 1960 20 p. Tests made for range of heights above 
ground included force tests and tuft studies of flow field 
caused by jet exhaust; deflected jet model suffered losses in 
lift as high as 45% near ground because of l-p region under 
model caused by entrainment of air by jet exhaust; tilt-wing 
model experienced loss of lift of less than 3%. 


Endurance and Range of Jet-Supported and Jet-Propelled 
VTOL Aircraft, G.J.SISSINGH. Am Helicopter Soe—J v 5 
n 2 Apr 1960 p 31-5. General charts prepared can be applied 
to any mission consisting of arbitrary number and sequence 
of hovering and forward flight conditions, including transfer 
of loads; two examples show use of equations and charts. 


Examination of Handling Qualities Criteria for V/STOL 
Aircraft, S.B.:ANDERSON. NASA—Tech Note n D-331 July 
1960 51 p. With current military requirements for airplanes 
and helicopters as framework, modifications and additions 
were made for conversion to V/STOL requirements using 
flight results and pilots’ comments from V/STOL aircraft, 
BLC equipped aircraft, and flight simulators; reasoning be- 
hind suggested requirements and areas where further research 
is required. 


Fan-in-Wing Powerplant System for VTOL Aircraft, E.P. 
COCKSHUTT, N.GALITZINE. Can Aeronautical J v 6 n 9 
Nov 1960 p 350-6. Caleulated performance and weight data 
are presented for proposed VTOL aircraft powerplant, which 
uses highly loaded fans immersed in wings to augment thrust 
of conventional turbojet engines for hovering; thrust aug- 
mentation ratio, shown to be of order of 38.5, implies satis- 
factory matching of cruising and hovering capabilities of 
powerplant for high-altitude flight, but surplus of cruising 
thrust is produced for short low-altitude missions. 


Fixed Wing STOL Aircraft with Distributed Suction BLC 
for Extended Latitude, J.J.CORNISH, III. ASME—Paper 60- 
AV-12 for meeting June 5-9 1960 8 p. Two modified Cessna air- 
craft equipped with high-lift systems utilizing distributed suc- 
tion were flight tested to establish increased STOL effective- 
ness; performance is analyzed and compared to other high- 
lift devices; problems unique to classical aircraft operated at 
very high-lift coefficients are discussed. 


Flight Investigation of Stability and Control Characteristics 
of 4%-Seale Model of Tilt-Wing Vertical-Take-Off-and-Landing 
Airplane, L.P.TOSTI. NASA—Tech Note n D-45 Mar 1960 
25 p. Tests made of hovering flights in still air, vertical take- 
offs and landings, and slow constant-altitude transitions 
from hovering to forward flight using remotely controlled 
model; results obtained are mainly qualitative and consist of 
pilot’s observations and opinions of behavior of model; motion 
picture records of flights studied. 


Flight Study of Conversion Maneuver of Tilt-Wing VTOL 
Aircraft, L.P.THOMAS, III. NASA—Tech Note n D-153 Dec 
1959 11 p. Paper reports on one aspect of VTOL program on 
tilt-wing type, VZ-2 (Vertol 76) aircraft; study of longi- 
tudinal data reveals nature of task of flying aircraft through 
conversion maneuver in level flight and favorable weather and 
visibility conditions. 


Force-Test Investigation of Stability and Control Charac- 
teristics of 44-Scale Model of Tilt-Wing Vertical-Takeoff-and- 
Landing Airplane, L.P.TOSTI. NASA—Tech Note n D-44 Mar 
1960 127 yp. Investigation included measurements of both 
longitudinal and lateral stability and control characteristics 
in normal forward flight and transition conditions at various 
wing incidences and power conditions; tests in hovering con- 


dition were made in vicinity of ground; data presented with- 
out analysis. 


From Wing-borne to Hovering Flight, T.BROOKE-SMITH. 
Aeroplane & Astronautics v 99 n 2551 Sept 9 1960 p 366-8. 
Performance of Short’s SC.1 experimental aircraft as seen 
from pilot’s viewpoint; vertical and forward flight control; 
eockpit drill; transition from stationary to wing-borne 
flight and vice versa. 


Full-Scale Wind-Tunnel Investigation of Longitudinal 
Characteristics of Tilting-Rotor Convertiplane, D.G.KOENIG, 
R.K.GREIF, M.W.KELLY. NASA—Tech Note n D-35 Dec 
1959 89 p. In study of methods of vertical takeoff and landing, 
aircraft configuration variables investigated were angle of 
attack, rotor pylon angle, power, and longitudinal control; 
tests were made between 60 and 120 knots; XV-3 rotor was 
found to perform well aerodynamically, both as _ helicopter 
rotor and as propeller for convertiplane. 


Helicopters and VTOL Aircraft, R.J.TAPSCOTT. Aero/ 
Space Eng v 19 n 6 June 1960 p 38-41. Variable response 
helicopter is used by Langley Research Center, NASA, to 
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study aircraft handling qualities at low speeds; results of 
studies of control power and damping are used to construct 
boundaries or zones showing satisfactory combinations for 
roll, pitch, and yaw; criteria for minimum acceptable con- 
trol power and angular velocity damping; criteria which are 
functions of both gross weight and moments of inertia about 
respective axis are found to be very useful in VTOL test-bed 
programs. 


Importance of Qualitative Factors in VTOL Transport 
Selection, L.R.NOVAK. ASME—Paper n 59-SA-64 for meet- 
ing June 14-18 1959 19 p. Desired qualities of VTOL trans- 
port are noted; various VTOL concepts are analyzed with 
respect to operational needs of potential users; results show 
importance of so-called “‘unmeasurable” qualities of VTOL 
transports in making selection for future procurement. 28 
refs. 


Investigation to Determine Conditions Under Which Down- 
wash from VTOL Aircraft Will Start Surface Erosion from 
Various Types of Terrain, R.E.KUHN. NASA—Tech Note n 
D-56 Sept 1959 43 p. Results indicate that onset of erosion 
depends only on dynamic pressure of outward flow of air 
near surface; for VTOL aircraft supported by ducted fan, 
surface dynamic pressure with fan exit at height of about 1 
slipstream diameter is equal to % exit area loading. 


Large-Scale Wind-Tunnel Tests of Wingless Vertical Take- 
Off and Landing Aircraft—Preliminary Results, D.G.KOENIG, 
J.A.BRADY. NASA—Tech Note n D-326 Oct 1960 39 p. Tests 
made of aircraft design based on flying duct principle to 
determine performance and longitudinal stability and control 
characteristics; roll control and rudder effectiveness were 
also obtained; force and moment data for tests made at zero 
sideslip for velocities between 0 and 70 knots and exit vane 
angles between 83 and 70°. 


Low-Speed Measurements of Static and Oscillatory Lateral 
Stability Derivatives of 1/5-Scale Model of Jet-Powered Verti- 
eal-Attitude VTOL Research Airplane, R.E.SHANKS, C.C. 
SMITH, Jr. NASA—Tech Note n D-433 Sept 1960 19 p. 
Static lateral stability parameters and rolling, yawing, and 
sideslipping dynamic stability derivatives are presented with- 
out analysis. 


Low-Speed Wind-Tunnel Investigation of Wingless Jet 
VTOL Transport Model, M.O.McKINNEY, Jr. NASA—Tech 
Note n D-57 Oct 1959 77 p. Investigation consisted of power 
off and on wind tunnel tests of static stability and lift and 
drag characteristics of model believed to have performance 
advantage over winged aircraft for cruise at high subsonic 
speeds at very low altitudes; results showed that satisfactory 
static longitudinal stability characteristics and maximum 
trimmed lift drag ratio of about 5 could be obtained at lift 
coefficient of about 0.15. 


Operational Requirements of Aircraft with Special Refer- 
ence to Possible Application of VTOL and STOL Aircraft in 
Africa South of Sahara, A.J.A.ROUX. Roy Aeronautical Soe 
—J v 64 n 591 Mar 1960 p 149-54. Functions of aircraft in 
Africa; police and military action, survey and constructional 
work, pest and disease control, fire fighting and control, 
game control and surveys, ete; factors affecting operational 
requirements of VTOL and STOL aircraft. 


Performance of STOL- and VTOL-Aircraft, H.WITTEN- 
BERG. Ingenieur v 72 n 24, 27 June 10 1960 p L27-37, July 
1 p L48-538. June 10: Several devices to increase aerodynamic 
lift considered. July 1: Discussion of some problems related 
to application of power lift. 27 refs. (In English). 


Preliminary Analysis of Penalties Associated with Piercing 
Wing Torsion Box with Grid of Holes, A.LH.HALL. Can Aero- 
nautical J v 6 n 3 Mar 1960 p 90-4. Analysis relates to con- 
ventional aircraft modified by addition of fans housed in wing 
plane to provide means for vertical takeoff and landing; in- 
fluence of grid of holes in wing torsion box, on top level 
speed, is inferred by torsional stiffness criterion for wing - 
divergence; probable weight penalty incurred in restoring 
stiffness to its original, or intermediate value, is estimated. 


Propeller Effects on Stability and Control of VTOL Air- 
craft, H.E.PAYNE, III. Aero/Space Eng v 19 n 8 Mar 1960 
p 48-52, 64. Study of forces and moments acting on propeller 
was conducted over range of tilt angles from 0 to 90° in 
Subsonic Laboratory of James Forrestal Research Center, 
Princeton Univ; it was found that normal force and pitching 
moment acting at propeller hub are of considerable magnitude 
and must not be neglected in any analysis of VTOL-STOL 


aircraft which must incline propeller over 15° for take-off 
and landing. 


Relative Worth of VTOL Aircraft Types, R.L.LICHTEN. 
Am Helicopter Soc—J v 56 n 3 July 1960 p 12-17. Comparison 
of current helicopter, advanced helicopter, and low-disk load- 
ing VTOL shows that latter suffers empty weight disad- 
vantage which makes it uneconomical from standpoint of 
payload lift capability over 600 nautieal mi range; however 
when payload productivity is considered, advanced VTOL 
shows advantage for mission greater than 200 nautical mi. 
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Short Take-Off and Landing Aircraft. Engineer v 209 n 
5428 Feb 5 1960 p 241. Do 29, developed by Dornier Works, 
Munich-Neuaubing, still uses 70% of Do 27 components, is 
equipped with two inclinable propellers arranged as pushers, 
to obtain greatly increased lift during takeoff; rear sections 
with propellers, and flaps, can be lowered through almost 
90°; three-bladed, large diameter, variable pitch propellers 
are synchronized and rotate in opposite directions. 


Some British Research on Basie Aerodynamics of Powered 
Lift Systems, J.WILLIAMS. Roy Aeronautical Soe—J v 64 
n 595 July 1960 p 413-32 (discussion) 433-7. Summary of 
recent RAE and NPL research on aerodynamies of direct jet 
lift (turbo-jet and turbo-fan), propeller lift (tilt-wing and 
deflected slipstream), jet flaps, and boundary layer control 
(blowing and suction); present state of knowledge in rela- 
tion to VTOL and STOL aircraft applications and some major 
aerodynamic problems which need further study. 67 refs. 


Some Conclusions on VTOL Flight Characteristics and 
Future Developments Based on XV-3 Convertiplane Tests, 
C.E.LEIBENSBERGER. ASME—Paper n 59-SA-59 for meet- 
ing June 14-18 1959 12 p. Bell XV-3 Convertiplane is fixed 
wing, tilting, rotor-prop VTOL research aircraft designed to 
combine vertical flight capabilities of helicopter with speed 
and range performance of airplane; various preflight de- 
velopment and wind tunnel tests, in conjunction with direct 
analog computer study, resulted in completely stable rotor 
configuration throughout flight envelope. 


Some Human Engineering Aspects of Several Unconven- 
tional Aircraft, V.K.PUTNAM. AGARD—Report n 244 May 
1959 14 p. (Received Sept 1960). Human engineering charac- 
teristics of VTOL aircraft, such as control, noise, downwash 
effects, ete, are readily apparent to pilot and strongly affect 
his opinion of aircraft; examples referring to these character- 
istics are drawn from following VTOL testbeds in advanced 
stages of flight test: Doak Model-16 ducted fan, Vertol Model- 
76 tilt wing, McDonnell XV-1 unloaded rotor, and Bell XV-3 
tilt rotor. 

Some Thoughts on Next Fifty Years of Flight, P.A.HART- 
MAN. Can Aeronautical J v 6 n 2 Feb 1960 p 54-8. Develop- 
ment of large civil transport aircraft having vertical takeoff 
and landing capability; examination of predicted mission 
profile for Mach 3.0 transport indicates critical nature of its 
operation; improvements in air traffic control procedure 
which will be required to maintain high level of safety; in- 
fluence of airframe design on engine development; circular 
shaped VTOL aircraft. 

Thrust Characteristics of Multiple Lifting Jets in Ground 
Proximity, E.E.DAVENPORT, K.P.SPREEMANN. NASA— 
Tech Note D-513 Sept 1960 18 p. Study of series of nozzle lift- 
ing surface combinations which might represent VTOL con- 
figuration which employed direct thrust from wing or fuselage 
mounted engines for take-off ; results show that thrust charac- 
teristics within ground proximity can be made favorable ; 
configurations included simple jet, 4, 6, and 8 exit multiple 
jets and double jet with fuselage. 

Towards Still Shorter Takeoffs and Landings, D.H.HEN- 
SHAW. Can Aeronautical J v 6 n 4 Apr 1960 p 119-22. Review 
of 4-yr STOL Research Program conducted jointly by De- 
Havilland Aircraft of Canada and Canadian Defence Research 
Board; Otter aircraft which employs powerful double slotted 
flaps is fitted with enlarged flaps with novel aerodynamic 
features and used in studies to assess static stability and 
eontrol problems; boundary layer control scheme adapted _to 
requirement of flight aircraft; performance and stability 
tests, flight test and results. 

Trends in VTOL Aircraft Propulsion System Requirements, 
J.B.NICHOLS. SAE—Paper n 174B for meeting Apr 5-8 1960 
18 p. Review of basic VTOL types from helicopter to pure 
jet VTOL types; it appears that quantity use of VTOL air- 
craft will tend to be predominant in low disk loaded types; 
promising type for exploitation is tilt wing type of propello- 
plane exemplified by X-18 aircraft undergoing tests at Hiller 
Aircraft Corp; development of “integrated” aircraft, jet flap, 
and Ring Wing, or ‘“Coleopter’; Lift Propulsor type, or 
wingless ‘‘Aerodyne’”’ which represents pure jet lifter type of 
VTOL; ground effect machines. 

V-STOLs: State of Art, ISTAMBLER. Space/Aeronautics 
v 33 n 6 June 1960 p 56-61. Discussion of overall trends in 
steep gradient aircraft; advantages and limitations of ad- 
vanced types now in experimental stage; future trends in 
conventional helicopter design. ‘ 

VTOL Aircraft and Helicopters. Aeroplane & Astronautics 
v 97 n 2512 Dee 11 1959 p 595-608. Annual survey of develop- 
ments in VTOL, and rotary-wing aircraft throughout world; 
data on current types in production and under development ; 
included is article reviewing American cushion-lift projects, 
known as “ground effect machines.” 


VTOL Transport—Design Selection, P.GEDDES. Aircraft & 
inetion vy 3n 4 Apr 1960 p 44-7. Design details of X-18 tilt- 
wing ‘propelloplane’, developed by Hiller; it is shown that 
propelloplane is superior to helicopter for hovering durations 
less than 10 min, and is competitive for hovering dura- 
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tions up to perhaps % hr; X-18 wing rotates at 35% of chord 
line; vertical takeoff effected at 87° wing-tilt; details of fuse- 
lage, hydraulie control system and flight control systems; two 
Allison YT40-A-14 turbo-propeller engines driving dual 16-ft- 
diam Curtiss turboelectrie propellers. 


VTOLs and STOLs: Specifications and Performance. Space/ 
Aeronautics v 33 n 6 June 1960 p 62-6, 69-70, 73, 75, 77-8, 80, 
82, 84-5, 86, 88, 92, 94, 98, 100, 104, 108. Detailed information 
on 59 United States, Canadian, and European VTOL/STOL 
eraft currently in production or undergoing development; in 
most cases, configurations are shown by photographs or three- 
view diagrams. 


Wind-Tunnel and Piloted Flight Simulator Investigation of 
Deflected-Slipstream VTOL Airplane, Ryan VZ-3Ry, H.A. 
JAMES, R.C.WINGROVE, C.A.HOLZHAUSER, F.J.DRINK- 
WATER III. NASA—Tech Note n D-89 Nov 1959 88 p. 
Characteristics of aircraft during transition from hovering 
to normal flight are studied measuring longitudinal, lateral, 
and directional stability and control characteristics; data are 
used for simulation to document handling qualities of vehicle; 
it is concluded that aircraft could perform transition within 
certain boundaries, 


Wind-Tunnel Investigation of Longitudinal Aerodynamic 
Characteristics of Three Propeller-Driven VTOL Configura- 
tions in Transition Speed Range, Including Effects of Ground 
Proximity, R.E.KUHN, W.C.HAYES, Jr. NASA—Tech Note 
n D-55 Feb 1960 128 p. Study undertaken to obtain, with one 
model, comparison of tilt wing, deflected slipstream, and 
combination tilt wing deflected slipstream configurations; 
sliding flap and Fowler flap were fitted to model for this 
purpose; results obtained are illustrated by estimated per- 
formance and control characteristics of hypothetical aircraft. 


Wind-Tunnel Investigation of Small-Scale Model of Aerial 
Vehicle Supported by Ducted Fans, L.P.PARLETT. NASA— 
Tech Note D-377 May 1960 24 p. Static force tests on pro- 
posed VTOL light transport and reconnaissance aircraft indi- 
cate that pitching moment and tilt angle required for trim at 
forward speeds were of such magnitude as to limit usefulness 
of machine; turning vanes placed in slipstream of forward 
duct of tandem configuration reduced pitching moment and 
tilt angle, but probably increased power required. 


Wind-Tunnel Tests of Semispan Wing With Fan Rotating 
in Plane of Wing, D.H.HICKEY, D.R.ELLIS. NASA—Tech 
Note n D-88 Oct 1959 44 p. Investigation to determine aero- 
dynamic characteristics of aspect ratio 4 wing model with 
rotating fan to provide for VTOL and STOL capabilities ; 
force, pressure, and power measurements obtained indicate 
significant loss in lift because of ground effects, improvement 
in aerodynamic characteristics and disk loading with duct 
inlet vanes, and possible propulsive force from duct exit 


vanes. 

Weight Control. See also Aircraft—Electronic Equipment; Air- 
eraft Manufacture—Sandwich Construction; Aircraft Ma- 
terials. 


Design for Minimum Weight, S.YUSUFF. Aircraft Eng v 32 
n 880 Oct 1960 p 288-94. New approach to design of stiffened 
compression panels is presented, accompanied by charts to 
determine buckling stresses and effective moment of inertia 
of stiffeners; comparison of theoretical stresses with those 
obtained by test shows good agreement with principles and 
theory of buckling modes. 


Minimum Weight Analysis Based on Structural Reliability, 
H.H.HILTON, M.FEIGEN. J Aerospace Sciences v 27 n 9 
Sept 1960 p 641-52. Analytical investigation for proportion- 
ing of probabilities of failure among structural components 
in terms of preassigned probability of failure of entire struc- 
ture, such that total structural weight is minimum; results 
of numerical computations determining empirical relations, 
margin of safety, and weight saved are presented. 


Minimum Weight Analysis of Orthotropic Plates Under 
Compressive Loading, G.GERARD. J Aero/Space Sciences v 27 
n 1 Jan 1960 p 21-6, 64. Longitudinal, transverse, and waffle 
grid stiffening systems for flat plates for use as compression 
covers of multicell wing box beams are investigated by use 
of orthotropic plate theory and assumption that buckling 
modes occur simultaneously; after obtaining results for each 
stiffening configuration, comparative structural efficiencies 
of various plates are considered in terms of common param- 
eters. 

Minimum-Weight Analysis of Symmetrical-Multiweb-Beam 
Structures Subjected to Thermal Stress, R.R.McWITHEY. 
NASA—Tech Note n D-104 Oct 1959 30 p. Study is presented 
to determine beams of optimum weight based upon buckling 
and yielding stress criteria; curves of minimum structural 
weight and optimum values of beam parameters are shown as 
function of bending moment for various temperature dif- 
ferences between skin and web; two examples of use of curves. 


Weight Reduction Through Tolerance Control, G.A.HOFF- 
MAN. Tool Engr v 43 n 5 Nov 1959 p 107-11; see also Aircraft 
& Missiles v 3 n 9 Sept 1960 p 30-2. Additional manufacturing 
operations to obtain closer tolerances on sheet materials make 
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AIRCRAFT—Weight Control—Continued 
it possible to lighten weight of aircraft and rockets, giving 
improved performance; formula given to determine manu- 
facturing cost of obtaining these closer, more economic, toler- 
ances; method is based upon measuring both extraneous 
weight and additional cost as functions of tolerance. 


AIRCRAFT, BOMBER. See Aircraft, Military. 
AIRCRAFT, CARGO. See Aircraft, Transport. 
AIRCRAFT, FIGHTER. See Aircraft, Military—Fighter. 


AIRCRAFT, FREIGHT. See Air Transportation—Freight ; Air- 
craft, Transport. 


AIRCRAFT, MILITARY 


See also Aircraft, Transport—Military; Aviation, Military; 
Helicopters—Military. 


First Look at Systems Design in A3J Vigilante, J.P.KUSH- 
NERICK. Aircraft & Missiles v 3 n 1 Jan 1960 p 10-15. De- 
tails of twin jet, all weather attack aircraft; materials used ; 
flight controls are hydraulically powered and electronically 
controlled; fuel and electric system; block diagram of a-c and 
d-c power system; dual systems connected in parallel provide 
hydraulic power for primary flight controls; either system pro- 
vides adequate pressure if other fails; automatic flight control 
system. 


Flutter Investigation of True-Speed Dynamic Model with 
Various Tip-Tank Configurations, J.L.SEWALL, R.W.HERR, 
W.B.IGOE. NASA—Tech Note n D-178 Mar 1960 80 p. Study 
undertaken to investigate flutter problems for wings of fighter 
or bomber carrying large external stores; each tip tank 
housed device for arresting flutter which proved to be very 
effective in stopping symmetric flutter when tip-tank center 
of gravity was shifted forward of wing elastic axis; results 
indicating effects of external stores are compared with 
Rayleigh-Ritz type flutter analysis. 


Graphie Presentation of Optimum Flight Profiles, D.W. 
RICHARDSON. Aero/Space Eng v 19 n 9 Sept 1960 p 16-17, 
46. Technique of dynamic programming is used to determine 
optimum flight profiles for interceptor aircraft; future develop- 
ment resulted in ground-based computer program which out- 
puts printed graphical presentation of families of profiles; 
visual display performs variety of functions, particularly 
those involving problems of selecting general flight control 
laws and logic to be designed into airborne flight control 
computers; tactical situations are analyzed. 


Military Aircraft. Aeroplane & Astronautics v 98 n 2527 
Mar 25 1960 p 875-89. Survey contains description, specifica- 
tions and illustrations of military aircraft of various countries 
and tabulation of military aircraft of world. 


Military Aircraft of the World 1960. Flight v 78 n 2678 
July 8 1960 p 43-74. Special illustrated review of significant 
types in service or under development. 


Anti-Submarine. Human Factors Criteria in Manned Anti- 
Submarine Weapon Systems, D.B.MORRIS. SAE—Paper n 
244D for meeting Oct 10-14 1960 9 p. Discussion of human 
engineering aspects of ASW combat systems is limited to 
manned airborne systems, with emphasis upon projected 
future systems design; design criteria with regard to func- 
tional presentation of accurate tactical information to aircraft 
commander, copilot and aircrew, vision adequacy, air crew 
workstation and basic human engineering criteria; suggested 
general frontal configuration adaptable to helicopter or patrol 
and attack aircraft is offered. 


Bomber. Mach-3 Bomber for Mid-1960’s. Aeroplane & Astro- 
nautics v 99 n 2559 Nov 4 1960 p 613-16. Detailed description 
of North American B-70 Valkyrie, chemically-fuelled bomber 
now under development for US Air Force and of its several 
subsystems; length 170 ft; wing span 115 ft; takeoff weight 
550,000 lb; cruising speed, Mach 3. 


Control Equipment. See Aircraft—Control Equipment. 


Deck Landing. Deck Landing, A.IL.R.SHAW. Roy Aeronautical 
Soe—J v 64 n 593 May 1960 p 2738-6. Failings of system used 
in carrier landings operation, namely Batsman-Pilot combina- 
tion, is examined; principles and description of mirror land- 
ing sight, used by both Royal Navy and US Navy; its applica- 
tion to aircraft carrier; system provides accurate glide slope 
in space which can be set up to accommodate all types of 
aircraft; it further shows pilot sense of any error in glide 
slope ; magnitude of his error, and indication of rate at which 
he is departing from, or returning to, correct glide path. 


Low Speed Approach and Catapult Launch Problems in 
High Performance Naval Aircraft, D.J.WHITEHEAD. Roy 
Aeronautical Soc—J v 64 n 592 Apr 1960 p 183-98. Basic 
aerodynamic engineering and piloting problems encountered 
during development of naval deck landing aircraft of swept- 
wing configurations and high transonie or supersonic per- 
formance, capable of being flown under pilot control at low 
speeds for carrier deck landings; devices evolved to overcome 
problems such as club wing, drooped wing leading edge 
double-slotted flap, aileron droop or full-span flap, spoilers, 
ete; use of autostability functions. : 


AIRCRAFT, MILITARY—Continued 

See Aircraft—Design. 

Drones. See Aircraft, Military—Targets. 

Electric Equipment. See Aircraft—Hlectrie Equipment. 


Escape Devices. Design Features of B-58 Escape Capsule, R.M. 
STANLEY. Aero/Space Eng v 19 n 1 Jan 1960 p 42-5. Capsule, 
developed by Stanley Aviation Corp for Convair is designed 
to fit into existing ejection seat envelopes, one for each crew 
member of supersonic bomber; ejection, performed at all 
flight speeds and altitudes, is independent of pre-ejection 
system functioning; functions performed by capsule, pre- 
ejection, ejection, and landing and survival ; seat encapsulation 
and automatic pressurization features, provisions for landing, 
container for survival equipment and life-raft. 


Instruments Prove Out Safety of Aircraft Pilot Ejection, 
J.K.STOTZ, Jr. Instrument Soe America—J v 6 n 12 Dee 
1959 p 54-7. Development and testing of instrumentation for 
Grumman F9F-8T aircraft ejection system permitting ground 
level ejection; anthropomorphic dummy instrumentation; air- 
eraft and ground instrumentation. 


Trajectories of Objects Ejected From Aircraft, K.KORSAK. 
Can Aeronautical J vy 6 n 1 Jan 1960 p 3-9. Method of calculat- 
ing trajectories of occupied seats or capsules ejected from air- 
eraft flying at high speed provides preliminary analytical 
tool for evaluation of conditions required to prevent collision 
of objects with tail of aircraft; general solution of special 
case is given in which aerodynamic and rocket thrust coeffi- 
cients are assumed to be constant; graphs of available results 
of wind-tunnel tests and example calculation. 


Exhibitions. See Aircraft Exhibitions. 


Fighter. Design and Development of America’s First Military 
Assistance Programme Fighter Northrop N-156F ‘‘Freedom 
Fighter’, R.D.ARCHER. Flight v 77 n 2652 Jan 8 1960 p 
43-50. Multipurpose fighter is result of intensive study of 
modern American weapon systems; general operational re- 
quirements for supersonic basic trainer support system; de- 
tails of structure, General Electric J85-5 turbojet engine, fuel, 
electric and hydraulic system; cutaway drawing. 


Designing Dampers to Stabilize Jet Fighter, J.R.CRISSEY. 
Hydraulics & Pneumatics v 13 n 10 Oct 1960 p 85-9. Instability 
and high friction were two problems solved by use of valve 
dampers on F8U-2 Crusader manufactured for US Navy by 
Chance Vought Aircraft; design was based on right choice of 
materials, fluid medium, and seals, which are described. 


Experimental Investigation to Determine Effect of Speed- 
Brake Position on Longitudinal Stability and Trim of Swept- 
Wing Fighter Airplane, R.T.TAYLOR. NASA—Tech Note 
D-246 Feb 1960 46 p. Interest in particular mission dictated 
use of additional speed brakes on underside of fuselage; tests 
show acceptable trim and drag increments when speed brakes 
are installed at 32.7l-in. fuselage station; results of spoiler 
aileron lateral control tests also included. 


Flight Dynamics of Large External Stores, A.P.SCHAFFER. 
Aero/Space Eng v 19 n 2 Feb 1960 p 39-44. Presentation is 
based upon results of external stores flight flutter investiga- 
tion of US Navy’s Grumman F11F-1 fighter aircraft combat 
potential of which is contingent upon capabilities of its four 
underwing stores; salient features of wing/store flight flutter 
evaluation are summarized. 


Northrop N-156F Fighter. Aeroplane & Astronautics v 97 
n 2511 Dee 4 1959 p 573-8. Background of development and 
design philosophy applied to multi-purpose fighter aircraft 
built for NATO, SEATO, CENTO and allied air forces; design 
criteria and outstanding features which provide maximum air 
combat effectiveness at practical procurement and mainten- 
ance costs; cutaway drawing. 


_ Power Spectral Analysis of Some Airplane Response Quanti- 

ties Obtained During Operational Training Missions of Fighter 
Airplane, H.A.LHAMER, J.P.MAYER. NASA—Tech Note D-336 
Mar 1960 41 p. Power spectra of normal and transverse load 
factor and pitching acceleration are presented for various 
missions; frequency content provides information useful in 
design of control system and recording and computing equip- 
ment for analyzing maneuver-load data; peak distributions for 
normal load factor data could be estimated to good degree of 
accuracy with use of spectrum analysis. 


Sea Vixen—Royal Navy’s Strike Fighter, M.NEAL. Flight 
v 77 n 2656 Feb 5 1960 p 179-86, 1 folding sheet. Development 
of multi-purpose all-weather fighter and low-level attack ma- 
chine to replace Sea Venom; principal differences between 
Sea Vixen FAW.1 and prototypes, developed by de Havilland ; 
summary of Sea Vixen clearance-trials program; cross-sec- 
tional diagram ; aircraft is powered by two Rolls-Royce Avon 
200-series engines ; specifications ; structural design ; flight con- 
trol system, hydraulic and electric equipment. 


Flight Simulators. See Aircraft, Training—Simulators. 


Folland. Folland Gnat Trainer. Flight v 76 n 2646 Nov 27 1959 
p 640-5. Background of development of 2-seat trainer for RAF~ 
which incorporates special low speed and landing characteris- 
tics required for training and operation in all practicable 
weather conditions from 2000 yd runway with instrument 


Design. 
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AIRCRAFT, MILITARY—Continued 


landing: system; outstanding features, instrumentation and 
equipment, structure of fuselage, air conditioning and pres- 
surization, and fuel system layout; cutaway drawing. 


Germany. Germany’s Air Force Today, G.W.FEUCHTER. Aero- 
plane & Astronautics v 99 n 2545 July 29 1960 p 134-7. Report 
on structure and development of new Luftwaffe outlines prob- 
lems of personnel, material, and infrastructure (i.e., equip- 
ment of adequate number of airfields) encountered in forma- 
tive years; state at middle of 1960; units formed and ready 
for service; aircraft types; planning for future. 


West Germany’s Plans for Military Aviation. Aeroplane & 
Astronautics v 98 n 2528 Apr 1 1960 p 403-4. Extracts of 
English translation of speech by T.BENECKE presented at 
Conference at Bad Godesberg in Germany, Mar 1960, relating 
to American-German cooperation in realm of aircraft and 
missiles; use of Martin Baker ejection seat is discussed from 
standardization and safety viewpoints; air-to-air Side-winder 
guided missile program. 

Grumman. Grumman Mohawk, H.U.TSAKIS. Space/Aeronautics 
v 33 n 2 Feb 1960 p 65-6, 68, 70, 74, 76. Grumman YAO-1 
Mohawk Army observation plane was designed for short take- 
off and landing operation from rough fields, maximum visi- 
bility for crew, good low speed control, and drop tank and 
supply pod capabilities; Mohawk is powered by two light 
weight Lycoming T53-L-3 engines on its upper wing surfaces 
pene 960 shp and 100 1b thrust at takeoff; specification 

ata. 


Jet Propelled. See Aircraft Engines, Jet and Turbine. 

Landing Gear. See Aircraft Landing Gear—Brakes. 

Maintenance and Repair. See Aircraft—Maintenance and Re- 
pair. 

Manufacture. See Aircraft Manufacture. 

Marcel Dassault. Mirage, J.H.STEVENS. Flight v 77 n 2667 
Apr 22 1960 p 558-62. Design background of small intercepter 
suited to operations in western Europe, developed by Générale 
Aéronautique Marcel Dassault; pre-series of nine development 
Mirage III-A aircraft and structural design of production 
model III-C; delta geometry led to interesting wing structure; 
cross-sectional drawing; variety of stores, such as rockets, 
missiles, fuel tanks, computer, etc, which plane can carry. 

Noise. See Aircraft—Noise. 

Refueling. See Aircraft—Fueling. 


Reliability. Aircraft Weapon System Reliability—Quantitative 
Method of Establishing Requirements, N.A.BENSON. Aero/ 
Space Eng v 18 n 12 Dec 1959 p 41-2. Approach in specifying 
degree of reliability based upon method of establishing how 
many failures and malfunctions can be repaired within time 
span that aircraft weapon system (or missile) is assigned for 
combat use and still maintain required combat-ready rate; 
case of military interceptor aircraft serves as example. 


Simulators. See Aircraft, Training—Simulators. 


Speed Measurement. Cameras Stopwatch Speed Runs. Indus 
Photography v 8 n 11 Nov 1959 p 26-7. Official speed record 
determined from photographs taken of Chance Vought’s F8U-1 
Crusader by four Bowen cameras back stopped by eight 
Askania movie theodolites; how this was done is described. 


Stability. See Aerodynamics—Stability; Aircraft, Military— 
Fighter. 


Targets. See also Aircraft Engines, Jet and Turbine—After- 
burners. 

Versatile Target. Aeroplane & Astronautics v 98 n 2534 
May 13 1960 p 582-4. Details of remote-controlled and re- 
coverable target, produced by Ryan Aeronautical Co for 
USAF; designed to simulate performance of piloted jet air- 
craft, Firebee is about half size of modern fighter and powered 
by single Continental J69-T-29 turbojet having sea-level static 
thrust of 1700 lb; Firebee can be air-launched from bomb- 
bay or racks beneath wings of parent aircraft; recovery is 
achieved by means of 2-stage parachute system which serves to 
decelerate drone from its speed and lower it gently to ground. 


VTOL-STOL. See Aircraft—VTOL-STOL. 
AIRCRAFT, NUCLEAR. See Aircraft—Nuclear Power. 


AIRCRAFT, PASSENGER. See Aircraft, Personal; Aircraft, 
Transport. 


AIRCRAFT, PERSONAL 


General Aviation During Soaring Sixties, D.ROSKAM. 
SAE—Paper n 136C for meeting Jan 11-15 1960 3 p. Growth 
of air transportation with particular reference to use of 
company- and individually-owned personal aircraft and its im- 
plications ; possible future trends. 


Small Company Uses Airplanes, G.F.DRAKE. SAE—Paper 
n 136B for meeting Jan 11-15 1960 4 p. Three company owned 
aircraft are employed by Woodward Governor Co, Rockford, 
Ill; operating costs and tabulation of figures which include 
charges for maintenance, storage, fuel and oil, insurance and 
capital depreciation for three types of aircraft used. 


AIRCRAFT, PERSONAL—Continued 


Up in Air with Business, H.W.BOGGESS. SAE—Paper n 
136A for meeting Jan 11-15 1960 9 p; see also abstract in 
SAE—J v 68 n 4 Apr 1960 p 136, 141. Use of business air- 
craft fleet and problems involved including acquisition, opera- 
tion, maintenance, scheduling, and efficient utilization ; methods 
employed by organization which operates fleet of 20 airplanes. 


Piaggio. Piaggio P.166, H.SCANLAN. Shell Aviation News 
n 256 Oct 1959 p 8-10. P.166 can lift six people and 2 ewt 
of baggage over 1300 statute mi; two supercharged 340-hp 
Lycoming motors, each driving feathering 3-blade propeller, 
give better than 8 air mi per gal, while maintaining cruise 
speed of 185 mph true air speed; interior appointments and 
cockpit layout; flight performance and single-engine perform- 
ance; aerodynamic characteristics. 


AIRCRAFT, RESEARCH 
See also Aeronautical Research; Aircraft—VTOL-STOL. 


Hydrogen-Peroxide Rocket Reaction-Control System for X-1B 
Research Airplane, J.E.LOVE, W.H.STILLWELL. NASA— 
Tech Note n D-185 Dec 1959 28 p. System, developed to pro- 
vide control at high altitudes in regions of low dynamic 
pressure and to operate at zero normal acceleration and in 
extremely low-temperature environment, consists of storage 
vessel, pressurization system, flow control system, and rocket 
units; on-off control is used with which rockets are operated 
at fixed thrust levels of from 20 to 40 Ib; problems en- 
countered, fabrication of system, and data pertinent to per- 
formance characteristics. 


New Diet for X-15 Engine, G.R.CRAMER, H.A.BARTON. 
SAE—Paper n 177C for meeting Apr 5-8 1960 21 p; see also 
abstract in SAE—J v 68 n 8 Aug 1960 p 66-70. Design con- 
cepts which make rocket engine suitable for manned space 
vehicles also provide wide range of performance capabilities 
through use of different propellants; outline of unusual pos- 
sibilities resulting from propellant substitutions using KLR-99 
turbo-rocket engine, developed for X-15 research aircraft; four 
propellant combinations are oxygen and hydrazine, oxygen 
and hydrogen, nitrogen tetroxide and hydrazine, and hydrazine 
and pentaborane; results obtained. 

Thiokol’s ‘Man-rated’ Engine, J.F.JUDGE. Missiles & Rock- 
ets v 7 n 13 Sept 26 1960 p 11-12. Data on XLR99-RM-1 
variable-thrust rocket engine designed for X-15 research air- 
craft. 

X-15 All-Attitude Flight Data System. Automatic Control 
v 13 n 1 July 1960 p 50-2. Features of airborne instrumenta- 
tion system in X-15 USAF-NASA program to derive attitude, 
velocity and altitude data for recording and cockpit display 
purposes, for missions to be carried out at speeds up to 3000 
mph and at altitudes up to 100 mi; stable platform assembly; 
computer; control panel; indicators. 

X-15 Operations—Electronics and Pilot, N.A.ARMSTRONG. 
Astronautics v 5 n 5 May 1960 p 42-3, 76, 78. Review of 
functions of electronic systems and their relation to success 
of flights made with X-15 research aircraft; electronics in 
actual flight and areas involved; details of X-15 inertial flight- 
data system, developed by Sperry Gyroscope Co, composed of 
stabilizer and computer in X-15 and inflight control panel in 
B-52 carrier; use of beacon transponder maximizing radar- 
contact ; operational details. 

X-15—Reaction Control Aircraft, G.B.MERRICK. SAE— 
Paper n S-247 for meeting Mar 24 1960 9 p; see also abstract 
in SAE—J v 68 n 8 Aug 1960 p 88-41. Details of X-15 ar- 
rangement and flight control system; aerodynamic surfaces 
for contro] consist of upper and lower verticals; trailing edges 
of upper and lower fixed portions deflect as speed brakes; 
reaction control rockets are located in nose for pitch and yaw 
and at wing tips for roll; propellant supply system; evalua- 
tion and test data obtained on flight control system; current 
status of flight test program; expected performance capabili- 
ties. 

Escape Devices. X-15 Research Aircraft Emergency Escape 
System, J.F.HEGENWARD, Jr, J.F.MADDON, P.R.PENROD. 
AGARD—Report n 243 May 1959 (received Sept 1960) 38 p. 
Summary of X-15 escape system development program; re- 
quirements, component descriptions and performance charac- 
teristics of open-ejection seat/pressure-suit combination in- 
corporating oxygen system; h-p gaseous system has capacity of 
192 ecu in., equally divided into two bottles located beneath 
seat bucket; escape sequence, and other details. 


Lubrication. See Lubrication—Aircraft. 
AIRCRAFT, ROCKET. See Aircraft, Research. 
AIRCRAFT, TRAINING 

See also Aircraft, Military—Folland. 
Simulators. See also Air Navigation. 


Cloud Undereast Presentation for Flight Simulator Opera- 
tion, W.B.KLEMPERER, J.E.EKSTROMER. Photographic Sci- 
ence & Eng v 4 n 5 Sept-Oct 1960 p 296-7. Description of 
eloud projector system of simulator developed by Douglas Air- 
eraft Co in connection with introduction of DC-8 jet transport 
aircraft; three units project forward and lateral views, using 
photograph expanded into around-horizon panorama; optics 
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AIRCRAFT, TRAINING—Simulators—Continued 


of projectors are standard 35 mm motion picture projection 
components. 


Comet and Vanguard Simulators, C.J.S.MITCHELL. Brit 
Communications & Blectronics v 7 n 10 Oct 1960 p 756-9. 
Comet 4B and Vanguard 951 comprehensive flight simulators 
are briefly described; specifications, simulation techniques, 
and acceptance trials are discussed. 


Compressed Air Sits in for Explosive Charge, C.P.STRA- 
KOSCH. Hydraulics & Pneumatics v 13 n 10 Oct 1960. p 
110-11. Quick release of 100 psi air propels training ejection 
seat and simulates acceleration produced by explosive charge 
during actual ejection; pneumatic simulation is safer and 
more flexible; calculations for sizing air cylinder and air 
storage tanks to achieve 1.7 g’s with 100 psi are given. 


Effects of Flight Simulator Motion on Pilots’ Performance 
of Tracking Tasks, J.G.DOUVILLIER, Jr, H.L.TURNER, 
J.D.McLEAN, D.R.HEINLE. NASA—Tech Note n D-143 Feb 
1960 34 p. Effect of rolling and pitching motion of flight 
simulator on pilot’s performance of simulated tracking task 
was estimated from comparisons of experimental results among 
flight and motionless and moving simulators; comparison be- 
tween two different radar tracking displays obtained from 
flight tests. 


Simulator Motion Effects on Pilot’s Ability to Perform Pre- 
cise Longitudinal Flying Task, B.P.BROWN, H.I.JOHNSON, 
R.G.MUNGALL. NASA—Tech Note D-367 May 1960 10 p. 
Tests to determine effect that body motion cues have on 
pilot’s ability to perform precision close-coupled tracking task 
were conducted with heavy and with zero stick force gradient ; 
results indicate improvement in pilot performance due_ to 
motion cues over stability range tested; motion cues im- 
proved performance of pilots when feel forces were absent ; 
pilots preferred to be supplied with motion cues. 


System Organization of Multiple-Cockpit Digital Operational 
Flight Trainer, H.J.GRAY, Jr, H.H.NISHINO, A.L.VIVAT- 
SON. Inst Radio Engrs—Trans on Electronic Computers v 
EC-8 n 3 Sept 1959 p 326-30. Application of multiple com- 
puter design techniques to simultaneous activation of several 
flight trainer cockpits is discussed; chief saving in equip- 
ment is replacement of expensive fast-access storage device 
for instructions for each cockpit computer by single drum- 
storage unit which is shared by all cockpit computers. 


Use of Flight Simulators for Pilot-Control Problems, G.A. 
RATHERT, Jr, B.Y.CREER, J.G.DOUVILLIER, Jr. NASA— 
Memo n 3-6-59A Feb 1959 14 p. Comparisons made between 
actual flight results and results obtained with fixed and 
moving flight simulators in phases of flying aircraft with 
wide range of characteristics; regions of aircraft character- 


istics where motion stimuli are mandatory or desirable indi- 
cated. 


Visual System for Flight Simulators, G.HELLINGS, E.T. 
EMMS. Brit Communications & Electronics v 7 n May 1960 p 
334-7. Accurate and realistic simulation of aircraft perform- 
ing “standard”? approach, landing and subsequent takeoff is 
provided by Visual Flight System to be used in conjunction 
with Flight Simulator; major design problems are outlined. 

Testing. See Aircraft—Testing. 
AIRCRAFT, TRANSPORT 


See also Air Transportation; Aircraft; Aircraft, Personal; 
Aireraft Manufacture; Helicopters. 


Aircraft Growth—Local Transport Category, W.H.ARATA, 
Jr. Aero/Space Eng v 18 n 11 Nov 1959 p 42-7. Factors which 
must be considered by air lines in selecting new equipment; 
importance of economic timing; procurement regulation ; com- 
patibility problems ; component availability ; design and weight 
relationships; interrelation between product improvement vs 
introduction of new design from timing standpoint; opera- 
tional feedback. 


Commercial Aircraft of World. Flight v 76 » 2645 Nov 20 
1959 p 577-621. Annual survey deseribing 1°) types and 
variants of aircraft in service, ordered and under develop- 
ment; series of drawings illustrating operational features of 
11 aircraft; cutaway drawings of AW.650 Argosy, Boeing 707- 
420; Canadair CL-44D, Comet 4B, Convair 600, Douglas DC-8, 
Vanguard, and VC.10. 


Disposal of Surplus Aircraft, J.WAGNER. Shell Aviation 
News n 259 Jan 1960 p 14-18. Transpacific cargo trends and 
magnitude of used aircraft disposal problems; efforts made 
by United States Government and various organizations such 
as Transportation Center at Northwestern Univ which carried 
out study entitled ‘Prices of Used Commercial Aircraft 1959- 
1965”; world wide survey of used aircraft market, initiated 
by Dept Commerce; analyses of potential uses of piston-engine 


aircraft in countries where transportation deficiencies exist 
are proposed. 


World Airline Directory. Flight v 77 n 2665 Apr 8 1960 
p 484-518. Guide to world’s airline industry deals with British 
carriers, as well as more than 450 airlines of other countries ; 
tabulation of latest scheduled traffic statistics. 


Accident Prevention. See Air Transportation—Accident Pre- 
vention, 


AIRCRAFT, TRANSPORT—Continued 
Air Conditioning. See Air Conditioning—Aircraft. 


Avro. Avro 748, M.NEAL. Flight v 77 n 2673 June 3 1960 p 
757-64, 1 folding sheet. Design philosophy applied to low wing 
transport, built as DC-3 replacement by A.V.Roe & Co; 
power-plants are two Rolls-Royce Dart RDa 6 MK 514, each 
rated 1600 hp; structural details of fuselage, airframe, elec- 
trical system, instruments, cabin pressure system, etc; cross- 
sectional drawing. 


Avro 748—Feeder-line Transport. Aeroplane & Astronautics 
v 99 n 2542 July 8 1960 p 39-46. Features of turboprop power- 
plant, flight deck equipment, and airframe systems of civil 
aireraft intended for “Dakota-replacement’”’ market; span 95 
ft; length 67 ft; accommodation 40-44 passengers; cutaway 
perspective diagram. 


Structural Features of Avro 748. Aeroplane & Astronautics 
v 98 n 2521 Feb 12 1960 p 185-9. Straightforward, low-wing 
monoplane is powered by two Rolls-Royce Dart turboprops and 
capable of accommodating up to 47 passengers in high-density 
layout of its pressurized cabin; design philosophy is based on 
principle of fail-safe and three complementary factors of ac- 
cessibility for inspection, maintenance and repair; outline of 
background thinking of Avro team and how factors are ap- 
plied to airframe; cross-sectional drawings. 


Boeing. B.O.A.C. Introduces Boeing 707. Aeroplane & Astro- 
nauties v 98 n 2517 Jan 15 1960 p 72-4, 1 folding sheet. Boeing 
707 service across North Atlantie will be operated in multi- 
elass configuration; namely, 36 de luxe (42-in. pitch) and 97 
economy (34-in. pitch) seats, or 50 de luxe and 63 economy ; 
notes on contract details between Boeing and BOAC; airline 
management planning relating to utilization target, training 
program and service plans; aircraft will be powered by four 
17,500-Ib s.t. Rolls-Royce Conway 508 by-pass turbo jet 
engines; cutaway drawing. 


Canadair. Canadair 44—Breakthrough Cargo Aircraft, K.H. 
LARSSON. SAE—Paper n 170B for meeting Apr 5-8 1960 
24 p; see also abstract in SAE—J v 68 n 8 Aug 1960 p 91. 
CL-44 has been completely redesigned and embodies United 
States materials, standards, processes and equipment; increases 
in design weights and fuselage volume, installation of Tyne 
engines and other major modifications; advantages of turbo- 
prop engines; direct and indirect operating costs given; airport 
compatibility ; effect of mechanical loading on utilization and 
operating cost. 


Canadair’s Big Freighter. Aeroplane & Astronautics v 97 

n 2510 Nov 27 1959 p 537-41. Developed initially as CC-106 
military transport for RCAF, CL-44 is based on Britannia; 
however, it is 12 ft longer than Britannia 310 and has four 
Rolls-Royce Tyne turboprops; outstanding features are its 
low operating costs and “swing tail’? fuselage, which permits 
rear-loading of freight; three versions offered are cargo trans- 
port, passenger aircraft, and convertible cargo passenger air- 
craft; cutaway drawing, dimensions, weights, performance 
figures and other data. 

Caravelle. See Aircraft Manufacture. 

Control Equipment. See Aircraft—Control Equipment. 


Convair. Flight Testing Convair 880, D.GERMERAAD. SABE— 
Paper n 237B for meeting Oct 10-14 1960 7 p. Medium range 
jet airliner is built to operate from today’s airports without 
need for extra-length runways, with maximum range of 3000 
m; maximum normal operating Mach number is .89; human 
factor considerations coupled with veteran pilot inputs dictated 
location of all controls, switches, instruments and _ alerting 
systems ensuring basic flight safety; flight controls and flight 
characteristics ; General Electric CJ805-3 engine performance; 
emergency operation and flight testing. 

Douglas. See also Aircraft Manufacture. 


Flight Characteristics of DC-8, O.R.DUNN. SAE—Paper 
n 237A for meeting Oct 10-14 1960 13 p. Development history 
of Douglas transport which is result of 10 yr of design effort, 
involving detail design, construction, and flight testing; fail- 
safe design concept; wing design and method used to solve 
tip_ stall problem; wing is defined by three airfoil sections 
and has desired high drag divergence Mach number, good 
maximum lift capability, and stall characteristics; horizontal 


tail, vertical surface, and lateral controls; recent design de- 
velopments. 


Philosophy of Jet Transport Design, A.E.RAYMOND. Can 
Aeronautical Jv 6 n 8 Oct 1960 p 299-308. Deseription of 
design thinking and philosophy that characterize Douglas 
DC-8 ; system studies; landing gear; aircraft configuration ; 
influence of power plant choice on DC-8. 


Insulation. See Aircraft Materials—Plastics. 


Jet Propelled. See also Aircraft Engines, Jet and Turbine. 
American Airlines Turbine Experience, D.BEARD. Shell 
Aviation News n 264 June 1960 p 16-20. Summary of experi- 
ence made with respect to passenger acceptance, ground 
school and flight training of pilots; qualities of Electra 400- 
mph aircraft; takeoff and landing; swept-wing characteris- 
ties; study of cross wind conditions; necessity of keeping 


runways clear of heavy slush and water puddles; 
situation ; passenger loading. x, es; traffic 


Lockheed. 
Manufacture. 
Military. 
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Design of Jet Transport with Rear-Mounted Engines, D.J. 
LAMBERT. Aerospace Eng v 19 n 10 Oct 1960 p 30-5, 72, 74, 
Advantages and disadvantages of engine location in Vickers’ 
V.C.10 and Sud Aviation’s Caravelle are assessed against 
eurrently podded installations in Boeing 707, Douglas D.C.8, 
and Convair 880 series; areas discussed include structural 
design, tailplanes, areodynamics (including boundary-layer 
control), systems engineering, safety, and operations; rear- 


panied transports are expected to be in general service by 


Development of United Air Lines’ Jet Transport Galleys, 
R.H.KOZA, R.L.HEINRICH. ASME—Paper 60-AV-9 for meet- 
ing June 5-9 1960 9 p. Study made at United Air Lines of 
movement of foods, beverages, and storage equipment through 
flight kitchens, aircraft galleys, and to passengers leading to 
new galley design concept; arrangement evolved is storage 
facility forward of work space and service door, and setup 
counter aft of door with auxiliary table; design details and 
training required of service personnel. 


FAA Certification of Turbine Transports, H.D.HOEKSTRA. 
SAE—Paper n $230 (Southern New England Sec) for meet- 
ing Jan 26 1960 14 p. List of turbine transports approved 
by Federal Aviation Agency, turbine transports pending, 
certification process, some of problems encountered, results 
obtained in service, and future transport trends; implications 
of jet transport which required new design concept with 
regard to airframes; changes made in turbine engine prac- 
tice prior to civil use; flight testing; functioning and re- 
liability tests. 


FAA Looks at Jet Transport Mechanisms, H.D.HOEKSTRA, 
W.B.SPELMAN. ASME—Paper 60-AV-6 for meeting June 
5-9 1960 8 p. Design considerations and experience with 
jet transport mechanisms, machinery and their systems, with 
particular emphasis of FAA safety philosophy and regulations ; 
devices discussed are conditioning and pneumatic systems, 
stabilizer-adjustment mechanisms, landing gear, brakes, thrust 
reversers, pressure-sensing instruments, doors and exits, and 
swing-tail fuselages. 


First Year of Jet Age—Reflections, F.W.KOLK. SAE— 
Trans v 68 1960 p 578-87. Summary of operational experience 
made at American Airlines, Inc, and problems involved; 
scheduling and use of ‘‘Monte Carlo’? method to calculated 
payloads and flight times; baggage handling and baggage 
expediter system; mechanical shutdowns; runway length and 
noise; noise suppressors are not effective enough from stand- 
point of communities surrounding airports, but development 
of turbofan engines is promising. 


New Design Approach for Supersonic Transports, C.L. 
BLAKE. SAE—Paper n 166A for meeting Apr 5-8 1960 11 p. 
Contrary to opinions of manufacturers, airline operators claim 
that supersonic transport will be more complicated and 
more costly machine to operate; new design approach sug- 
gested in which computing machine program is developed 
which simulates complete airplane as far as reliability is 
concerned; characteristics of all components, subsystems 
and systems are included as well as their interactions and 
interdependencies; use of automatic “advisor’’. 


Rough Water Ditching Investigation of Model of Jet Trans- 
port with Landing Gear Extended and with Various Ditching 
Aids, W.C.THOMPSON. NASA—Tech Note n D-101 Oct 1959 
33 p. Study was made to determine probable ditching behavior 
and resultant damage ditching aids included several hydro-ski 
and hydrofoil arrangements; results show that ditching with 
landing gear retracted will likely result in most of bottom 
of fuselage being torn away; with gear extended it will result 
in dive if main gear does not fail. 


Supersonic Air Transports—Airline Talks Back, B.S.SHEN- 
STONE. SAE—Paper n 166C for meeting Apr 5-8 1960 8 p; 
see also abstract in SAE—J v 68 n 6 June 1960 p 170-1. 
Critical appraisal of use of Mach 3 aircraft by commercial 
airlines; aerodynamic, structural and power plant problems ; 
economics of development and manufacturing costs indicate 
that Mach 2 aircraft may be feasible; lack of concrete cost 
data is hampering airlines in decision making. 


Supersonic Transport—Technical Summary, NASA—Tech 
Note n D-423 June 1960 94 p. Design problem areas dis- 
cussed include performance, noise, materials, structures, loads, 
flying qualities, landings, airway traffic control, and use and 
effects of variable geometry. 


See Aircraft, Transport—Military. 
See Aircraft Manufacture. 


Lockheed BLC Hercules Practical STOL Transport, 
F.N.DICKERMAN, C.F.BRANSON. SAE—Paper n S259 for 
meeting Nov 1 1960 (Metropolitan Sec) 17 p. Development 
program of large cargo transport, built for US Army and 
Air Force, included studies of various BLC systems, wind- 
tunnel program, flight simulator, and flight test program; 
design objectives were aimed at combining effectiveness of 
blown flaps with deflected slipstream to reduce takeoff and 
landing speeds and achieve short takeoff and landing per- 
formance: boundary layer control provides adequate stability 
and control at low speeds. 


AIRCRAFT, TRANSPORT—Continued 


Motion and Loading of Hinged Ramp Which Supports 
Sliding Mass, B.SAELMAN. ASME—Trans—J Applied 
Mechanies v 27 Ser E n 1 Mar 1960 p 177-81. Equations 
of motion of ramp supporting mass, which moves at constant 
velocity, are derived; these have no closed solution when 
ramp is spring supported or when cylinder force is propor- 
tional to square of velocity; for small velocities of sliding 
mass, Coriolis term may be neglected and good approxima- 
tion to solution of equations is obtained by means of 
Madelung transformation; pertinence to ramps for military 
aircraft cargo discharge during flight. Paper 59-A-85. 


Noise. See Aircraft—Noise; Aircraft, Transport—Jet Propelled; 
Aircraft Engines, Jet and Turbine—Noise. 


Operating Costs. See also Air Transportation—Freight ; 
craft, Transport—Jet Propelled. 


Supersonic Transport Economics. Aeroplane & Astronautics 
v 98 n 2515 Jan 1 1960 p 9. “Economic Study of Supersonic 
Transports” undertaken by Planning Research Corp, Los 
Angeles and Washington, made under contract to Air Research 
and Development Command, USAF; series of generalized 
supersonic transports was used as basis for study, taking 
actual design proposals to establish feasible performance 
criteria in 1960-1970 period; costs and market forecast. 


Personal. See Aircraft, Personal. 


Reliability. Reliability Concepts for Future Transports, H.W. 
ADAMS. SAE—Paper n 229B for meeting Oct 10-14 1960 7 p; 
see also abstract in SAE—J v 68 n 10 Oct 1960 p 67. For 
commercial transport aircraft, human safety is aspect of 
reliability of first importance, defined as probability of flight 
completion without fatality or injury; second in importance 


Air- 


are trip completion and _ schedule reliability; review of 
various approaches to designing safe aircraft; reliability 
analysis and philosophy of safety design as applied by 


Douglas Aircraft Co is summarized; use of simulators to test 
various cockpit arrangements to reduce frequency of design- 
induced pilot error accidents. 


Short. New Freighter from Belfast. Aeroplane & Astronautics 
v 99 n 2549 Aug 26 1960 p 258a-9; see also Engineer v 
210 n 5458 Sept 2 1960 p 399. Designed primarily as light 
freighters, Short’s SC.7 Skyvans are twin-engined, all metal 
monoplanes powered by two 290 hp Continental GTS 10-520 
piston engines; flight deck arrangement; structure; airframe 
systems; span 64 ft; length 88.9 ft; all-up weight 8600 1b; 
cruise speed 166 mph. 


Soviet Union. Aerofiot Soviet Civil Aviation, S.D.BROWNE. 
SAE—Paper n S-235 for meeting Mar 8 1960 (Metropolitan 
Sec) 30 p, 2 folding sheets; see also SAE—J v 68 n 6 June 
1960 p 36-7. Analysis of Soviet Union’s civil aviation with 
regard to its six mission areas, organizational setup, and 
performance; tabulation of turbojet and turboprop planes and 
map showing Aeroflot routes. 


Inside Il-18. Flight v 78 n 2677 July 1 1960 p 13-17, folding 
chart. Russia’s contender for international medium-range 
market described from standpoint of airframe, powerplant, 
systems, safety features, accommodation, and flight per- 
formance; span 122.71 ft; length 117.75 ft; maximum takeoff 
weight 135,584 lb; cruising speed 388-404 mph. 


Sud Aviation. Experience with Caravelle, K.HAGRUP. Shell 
Aviation News n 262 Apr 1960 p 15-20. Summary of ex- 
perience of Scandinavian Airlines System with Sud Aviation 
jet liner, put into service Spring 1959, carrying total of 
70,000 passengers in 5500 hr in air; passenger service, crew 
training and flight operation, handling jet at stations, tech- 
nical malfunctions and regularity; technical and operational 
experience. 

Planning Interior Layout of Air France’s Caravelle, R.L. 
MALITTE. Aeroplane & Astronautics v 98 n 2539 June 17 1960 
p 733-5. Furnishing and general cabin arrangement of medium 
distance transport aircraft, built by Sud Aviation, S.A. for 
Air France; arrangement of cabin-lighting strips and other 
details. 


Supersonic. See Aircraft—Supersonic Speeds; Aircraft, Trans- 
port—Jet Propelled. 

Testing. See Aircraft—Testing. 

Vickers-Armstrongs. Design Notes on Britain’s V.C.10. Air- 
craft & Missiles v 3 n 7 July 1960 p 88-41; see also Aero- 
plane & Astronautics v 97 n 2509 Nov 20 1959 p 505-10. De- 
tails of commercial aircraft, powered by four Rolls Royce 
Conway engines, mounted at rear of fuselage; fail-safe 
systems, and flight control; wing layout consisting of three 
spanwise structure with large, integrally stiffened skin 
panels; main structural box houses aircraft fuel in four 
tanks; high lift, low drag wing gives performance exceeding 
aircraft with pod mounts and engine-in-wing layouts; result 
is hoped to be higher payload and more economical operation ; 
schematics. 


VTOL-STOL. See Aircraft—VTOL-STOL. 


AIRCRAFT ACCIDENT PREVENTION. See Air Transporta- 
tion—Accident Prevention. 


AIRCRAFT BASES. See Airports. 
AIRCRAFT BEARINGS. See Bearings—Aircraft Engines. 
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Experimental Investigation of Spin-Up Friction Coefficients 
on Grate and Nonskid Carrier-Deck Surfaces, W.B.HORNE. 
NASA—Tech Note D-214 Apr 1960 50 p. Series of landing 
impact tests was conducted with carrier-type jet airplane 
main landing gear for tire-inflation pressures of 260, 320 
and 400 psi; sinking speeds ranged between 12 and 19 fps 
over forward speed range between 54 and 104 knots; results 
indicated somewhat lower spin-up friction coefficients for 
nonskid deck than for concrete surface. 


New Aircraft Carrier “Clemenceau’’. Shipbldg & Shipg Ree v 
94 n 18 Dee 10 1959 p 570. Ship for French Navy was built by 
Chantiers de ]’Antique-Penhoet Loire; length oa 845 ft, beam 
of hull 96 ft 6 in., breadth max 151 ft, displacement 22,000 
tons; speed 32 knots; three flotillas of aircraft will be 
carried, including 1l-ton jets; hangar is 497 ft 8 in. by 
87 ft by 27 ft 11 in.; two Penhoet-built Parsons geared 
turbines with steam from six boilers develop total of 120,000 
hp. 

Catapults. See also Aircraft—Takeoff; Aircraft, Military—Deck 
Landing. 


Dynamic Loads During Nose Tow Catapulting, W.LAN- 
SING, W.H.MUELIER, J.L.MALAKOFF, M.MANTUS. ASME 
—Paper 60-AV-49 for meeting June 5-9 1960 8 p. Investigation 
of structural dynamic loads for new catapulting system 
developed by US Navy to improve launching of carrier- 
based aircraft; nose tow provides for automatic hookup of 
catapulting accessories and towing member is integral com- 
ponent of nose gear; loads computed analytically are com- 
pared with those generated during launch from steam 
catapults. 


Unintentional Ignition of MHydraulic Fluids Inside High 
Pressure Pneumatic Systems, D.F.WHITE. Am Soc Naval 
Engrs—J v 72 n 3 Aug 1960 p 405-13. Source of explosions, 
followed by fire on two aircraft carriers, was in aircraft 
catapult machinery space; in one case trouble apparently 
had started when glove valve in high pressure pneumatic 
system was cracked open; using similar apparatus in test, 
it is shown that under certain circumstances, opening valve 
in h-p pneumatic system can be as potentially dangerous as 
tossing lighted match on gasoline soaked rags. 


Explosions. See Aircraft Carriers—Catapults. 


Nuclear. USS Enterprise Launched: World’s Largest, Mightiest 
Ship. Mar Eng v 65 n 11 Oct 1960 p 66-7. Aircraft carrier 
built by Newport News Shipbldg and Dry Dock Co, will be 
driven by eight pressurized water reactors arranged in four 
dual systems to turn four 21-ft diam propellers; four elevator 
platforms will each lift 45-ton bomber from hangar to flight 
deck in 15 see; length oa 1101 ft, breadth at main deck 133 
ft and at flight deck 252 ft, depth 229 ft 6 in., displacement 
85,350 tons; area of flight deck is 4.47 acres, speed over 
30 knots, and machinery develops over 200,000 hp. 


AIRCRAFT ENGINE MANUFACTURE 


See also Aircraft Manufacture; Aircraft Materials; Aircraft 
Plants—Machine Tools. 


Band Saws Provide New Manufacturing Approach. Machy 
(NY) v 66 n 5 Jan 1960 p 125-7; see also Machy (Lond) 
v 96 n 2472 Mar 30 1960 p 706-7. Difficult-to-hold jet engine 
parts easily and economically “‘segmented’”’ from forged ring 
blanks at Pratt & Whitney Aircraft’s Southington, Conn, 
plant; in processing turbine exhaust strut covers, much of 
roughing and finishing can be done by turning while work is 
still in form of ring; segmenting and notching performed 
inexpensively and rapidly by band sawing; segmenting fixture 
described. 

Blade-Rolling, Aircraft Production v 22 n 10 Oct 1960 p 
873-9. Description of TSW2 cold-rolling machine produced by 
Industrie-Werke Karlsruhe A.G. for finishing dimensions of 
airfoil portions of turbine and compressor blades; squeeze- 
rolling technique used for open-ended blades only; machine 


can be set for completely automatic or semi-automatic opera- 
tion. 


Effects of Melting Practice and Aluminum Coating on Life 
of GMR 2385 Buckets Operated at 1650 F in Turbojet Engine, 
C.A.GYORGAK, J.R.JOHNSTON, J.W.WEETON. NASA— 
Tech Note n D-263 Mar 1960 44 p. Melting practice con- 
sisted of vacuum or air melting of master heats; results 
showed that vacuum melting increased bucket life from 102 
to 250 hr when performance was based on time to fracture. 


Machining Thin Dises, H.J.PEARSON. Aircraft Production 
v 22 n 7, 8 July 1960 p 244-54, Aug p 304-12. July: 
Development of production techniques at Rolls-Royce Ltd in 
machining of gas turbine rotor disks in Rex 535 stainless steel 
up to 27 in. diam, with wall-thicknesses between 0.050 and 
0.060 in. Aug: Development of special lathe for, simultaneous 
double sided copy turning; method of obtaining near constant 
cutting speed using selsyn repeater unit controlling Kopp 
Variator drive; development of larger and more versatile 
machine for profiling Rolls-Royce Conway engine rotor-disk. 


Quality in Engineering Manufacture, F.NIXON. Quality 
Engr (formerly Inspection Engr) v 24 n 1 Jan-Feb 1960 YP 
13-23. Term is defined as maintenance of degree of con- 
sistency of product acceptable to customer; assessment of 


AIRCRAFT ENGINE MANUFACTURE—Continued 


limits of variability permissible, variations likely to occur 
throughout production run, and action to ensure that causes 
of variability in quality are brought under control; concept 
of margin of ignorance is illustrated by example of aircraft 
gas turbine engine; causes of product variability. 

Brazing. Induction Brazing Slashes Manifold-Making Time, 
E.ALTHOLZ. Machy (NY) v 66 n 10 June 1960 p 160-5. 
Nozzles and tubes comprising jet engine’s fuel manifold are 
assembled by induction brazing at Pratt & Whitney Aircraft, 
East Hartford, Conn; compared with former furnace brazing 
procedure, manufacturing costs and cycle times were reduced 
considerably ; also, induction brazed joints are metallurgically 
superior; operations described. 

AIRCRAFT ENGINES 


See also Aircraft Engine Manufacture; Aircraft Engines, 
Jet and Turbine; Helicopters—Engines. 

Aero Engines 1960. Flight v 77 n 2662 Mar 18 1960 p 
367-87. Compilation of world’s aircraft engines by countries 
and companies excludes engines for missiles and space 
vehicles; small or relatively unimportant aircraft power- 
plants dealt with only briefly; emphasis is on fan engines. 


Current Problems in Aero Engine Design, E.S.MOULT. Roy 
Aeronautical Soce—J v 64 n 593 May 1960 p 259-72. Types of 
engines required cover speed range between Mach Zero and, 
at least, M-3; different types of engines in ascending scale 
of flight speeds are dealt with: helicopter engines, small, 
medium, and large turbo-prop engines; turbo-fan engines ; 
vertical lift; engines for supersonic transport; high tem- 
perature problem; lines of development; illustrations and 
diagrams of representative types. 

Powerplant Survey. Aeroplane & Astronautics v 98 n 2521 
Feb 12 1960 p 190-201. Survey of powerplant trends consists 
of following parts; “‘Back-room’’ Work Behind Recent De- 
velopment; A.G.SMITH, 190-3; Ducted Fans for VTOL and 
STOL Aircraft, N.QUINN, 194-5; Types of VTOL Engines 
Compared, H.PEARSON, 196; tabulation of international 
powerplant data relating to turbine and rocket engines, 
ramjets and piston engines, 197-201. 

Bearings. See Bearings—Aircraft Engines. 

Fire Protection. See Aircraft—Fire Protection. 
Fuels. See Aircraft Fuels. 

Lubrication. See Lubricating Oil—Aircraft Engines. 


Maintenance and Repair. See Aircraft—Maintenance and Re- 
pair. 


Nuclear. See Aircraft—Nuclear Power. 
Rotary. See Internal Combustion Engines—Rotary. 
Stall. See Gas Turbines—Compressors. 


AIRCRAFT ENGINES, GAS TURBINE. See Aircraft En- 
gines, Jet and Turbine. 


AIRCRAFT ENGINES, JET AND TURBINE. 


See also Aircraft—Nuclear Power; Aircraft, Transport— 
Jet Propelled; Aircraft Engine Manufacture; Aircraft En- 
gines; Disks—Rotating; Gas Turbines; Helicopters—Engines. 


Aft Fan Engines for Commercial Transport, B.J.GORDON, 
R.C.HAWKINS. SAE—Paper n 172B for meeting Apr 5-8 
1960 14 p. Fundamentals of reaction propulsion; basic fan 
parameters; overall engine merit; establishment of desired 
cycle as high fan energy input design with bypass ratio ap- 
proaching 2.0 and fan pressure ratio less than 2.0; determina- 
tion of best design approach taking advantage of cycle pos- 
sibilities; aft fan concept, adopted by General Blectric Co, 
and development of CJ805-28 engine; heart of aft fan is 
“blucket”, lower or turbine bucket half driving upper or 
compressor blade portion. 


Application of Air-Breathing Jet Engines to High Mach 
Number Vehicles, M.ARENS. Aero/Space Eng v 19 n 8 Aug 
1960 p 26-31, 46. Future for air-breathing aircraft engine is 
examined by comparing turboprop, turbofan, turbojet, ram- 
jet and afterburning versions to rocket engine; it is con- 
cluded that air-breathing engine, because of its superior fuel 
consumption, will continue as optimum power plant for cruis- 
ing vehicles; for accelerating trajectories, it is penalized by 
its poor specific weight characteristics and low speed limit; 
developments that would make it competitive. 


Betrachtungen zur Auslegung von Staustrahltriebwer 
H.HAGEN. Zeit fuer Flugwissenschaften v 8 n 1 Jane ber 
p 17-22. Analysis of ramjets; based upon knowledge of losses 
occurring in ramjet, diagrams are presented relating to con- 
ditions important for intake and flow in combustion chamber ; 
conclusions can be drawn concerning dependence of engine 
data on flight Mach number, pressure recovery and operating 
temperature; possibilities of adapting ramjet to variable 


operation conditions; example giving comparison between 
some methods of regulation. 


Burst Strengths and Deformations of Welded G i 
Turbine Wheels as Related to Weld Quality and Plactieite 
Calculations, A.G.HOLMS, A.J.REPKO. ASME ~Trans—J 
Basic Eng v 82 Ser D n 3 Sept 1960 p 695-709. Experimental 
justification for extending existing rotating disk deformation 


Afterburners. 
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theory-finite difference plastic flow calculation method to 
predicting deformation and fracture of welded composite air- 
craft gas turbine wheels; calculated deformations generally 
equaled but sometimes exceeded measured deformations; frac- 
tures could be predicted for wheels containing no significant 
defects. Paper 59-A-28. 


Detonation Wave Hypersonic Ramjet, W.H.SARGENT, R.A. 
GROSS. ARS—J v 30 n 6 June 1960 p 543-9. Performance of 
ramjet having detonation wave combustion process; flight 
speeds from Mach 2.5 to 10 are examined and thermodynamic 
property changes presented; engine cycle performance char- 
acteristics are computed including air specific impulse, specific 
fuel consumption and thermal efficiency; subsonic burning 
ramjet is shown to have superior performance compared to 
detonation wave engine; differences and some design features. 


Diesel Ramjet Design, R.A.COLE. Aircraft & Missiles v 3 
n 5 May 1960 p 50-1. New approach to ramjet design suitable 
for very high speed flight developed by Armstrong Whitworth 
Aircraft; principle of study is that of spontaneous ignition 
of fuel by shock heating; this would make it unnecessary to 
slow internal flow to subsonic values, hence eliminate flame 
holders; way of obtaining multi-shock compression is ex- 
plained ; eight sided duct is needed to give 8-stage shock com- 
pression, requirement for good pressure recovery around 
Mach 5 or 6; flow characteristics of flat sided venturi con- 
figurations. 


Engines for Supersonic Air Liners, R.R.JAMISON, R.J. 
LANE. Roy Aeronautical Soe—J v 64 n 597 Sept 1960 p 507- 
34. Survey ranges over results of studies which have been 
made into power plant requirements for long range, high 
speed aircraft, specifically commercial transports suitable 
for trans-Atlantic service; engine types matched to air 
frame include ramjets, turbojets, ducted fans, and combina- 
tion engines operating at Mach numbers 210 to 4.5; per- 
formance results analyzed in detail. 


Gas Turbines for Airlines, P.H.WILKINSON. Gas Turbine 
v1n1 Jan-Feb 1960 p 26-8, 33. History of development of 
turbojet and turboprop engines reviewed, including all major 
types in current world production; operating and performance 
data given. 


Power for Airline, B.S.SHENSTONE, H.G.ROSSITER. Shell 
Aviation News n 261 Mar 1960 p 15-20. Engine characteristics 
that will find acceptance in airline circles from viewpoint of 
British European Airways; design of propeller-turbine and 
bypass or ducted fan engine is based on these requirements ; 
safety and simplicity in design are main factors to consider; 
BEA’s underground test cell for testing Dart and Tyne 
engine overhauls; design rules for maintenance, and recom- 
mendations; maximum of 3000 hr should be used in blade 
material life calculations. 


Solid-Fuel Ramjet, H.P.JENKINS, Jr. Astronautics v 4 n 
12 Dee 1959 p 44-5, 92, 94. Advantages of solid fuel ramjet 
which can attain range two or three times that of comparable 
sized rocket in flight through atmosphere; design and opera- 
tional features of experimental ramjet under development at 
US Naval Ordnance Test Station (NOTS), China Lake, Calif; 
experimentation done with split flow combustor, in which 
burning takes place on inner surface only; tests carried out 
with fuels based on aluminum and boron; need for more 
data is stressed. 


Trends in Navy Turboprop/Turboshaft Engine Develop- 
ments, A.L.RASMUSSEN. SAE—Paper n 170A for meeting 
Apr 5-8 1960 14 p: see also abstract in SAE—J v 68 n 6 
June 1960 p 128-9. Naval missions require aircraft of moderate 
speeds operating at moderate altitudes; this indicates con- 
tinuing need for shaft-power turbine engines; significant 
variations, combinations, and configurations available in 
engines under development in range of shaft horsepowers from 
about 50 to 16,000; problem areas include component com- 
patibility, reduction gearbox reliability, torquemeter adequacy, 
droop, and propellers. 


Turbofan Engine and Its Application Versatility, S.M. 
TAYLOR, C.B.BRAME. SAE—Paper n 172A for meeting 
Apr 5-8 1960 13 p; see also abstract in SAE—J v 68 n 8 Aug 
1960 p 48-9. Principles of turbofans and their possible cycles, 
based on 14-yr studies carried out by Pratt & Whitney 
Aircraft; comparison of jet and turbofan; results of studies 
with respect to 4-engine, twin-engine, and 3-engine short 
range transport; 4-engine 200,000-lb, 250,000-lb, 300,000-lb, 
350,000-lb transport; Fleet Air Arm (FAA) climb require- 
ments; present equipment considerations, cargo airplane, 
and military applications; turbofan improves. short range 
transport by extending range capability at no penalty in 


direct operating cost. 
See also Aircraft Engines, Jet and Turbine— 


Combustion. 


Development of Pyrophoric Fuel Thrust Augmenter for 
J69 Engine, D.G.BAY, J.H.HILL. SAE—Paper n 240B for 
meeting Oct 10-14 1960 13 p. Afterburner, developed by 
Continental Aviation, to improve performance of target drone 
aircraft uses mixture of triethylaluminum and trimethylalumi- 
num to permit operation at combustion velocities considerably 
higher than those encountered in regular JP-4 afterburners ; 
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properties of fuels selected; nozzle ejection system and 
ignition ; details of drone fuel system consisting of fuel tank, 
nitrogen bottle, fuel control and sequencing control; safety 
features. 


Air Intakes. Design and Testing of Air Intake for Small Shaft 
Power Gas Turbine, J.H.T.WADE. Can Aeronautical J v 6 n 
6 June 1960 p 207-12. 3-dimensional axially symmetric intake 
was designed to pass weight flow of 1.4 lb/see at throat Mach 
number of 0.402; design information obtained from 3-dimen- 
sional electrolytic tank tests; theoretical performance of 
intake was verified by full-scale wind tunnel tests in Aero- 
dynamics Laboratory at Orenda Engines, Malton, Ont. 

Supersonic Inlet Dynamics, H.R.FRAISER. J Aero/Space 
Sciences v 27 n 6 June 1960 p 429-36. Approximation of dif- 
ferential equation for compressible duct flow presented is 
linear and of second order; duct transfer function and re- 
sponse characteristics are obtained by applying small perturba- 
tion theory to differential equation; resulting equations de- 
seribe duct natural frequency as function of duct areas and 
volumes, and damping ratio as function of slope of steady 
state mass flow, pressure recovery curve. 

Bearings. See Bearings—Aircraft Engines. 


Blades. See Gas Turbines—Blades. 


Boeing. See Aircraft Engines, Jet and Turbine—Maintenance 
and Repair. 
Bristol. See also Aircraft Engines, Jet and Turbine—Main- 


tenance and Repair. 


2000 Hour Proteus Turboprop, P.F.GREEN. Mech Eng v 
82 n 1 Jan 1960 p 37-40. Indexed in Engineering Index 1959 
p 60 from Paper 59-GTP-10. 


Cleaning. See Aircraft Engines, Jet and Turbine—Maintenance 
and Repair. 


Combustion. See also Aircraft Engines, 
Afterburners. 


Jet and Turbine— 


Analysis of Operation of Simplest Ramjet Combustion 
Chamber Under Flying Conditions, A.V.TALANTOV. ARS J 
v 30 n 4 Apr 1960 p 379-85. Analysis of influence of flight 
conditions on required dimensions of combustion chamber is 
made possible by existence of equations that relate prin- 
cipal combustion characteristics with pressure, temperature, 
mixture composition and flow turbulence; investigation of 
relations. Translated from Izvestiia WVysshych Uchebnykh 
Zavadenii MVO, Aviationnaya Tekhnika n 2 1959 p 122-33. 


Combined Operations With and Without Afterburning for 
Minimum Fuel Consumption in Level Flight, A.MIELE, C.R. 
CAVOTI. NASA—Tech Note n D-151 Sept 1959 22 p. Prob- 
lems of minimum fuel consumption are considered and pos- 
sibilities arising from combined operations with and without 
afterburning; case of level flight investigated and optimizing 
condition determined; procedure developed for computing Mach 
number at which translation from nonafterburning operations 
to afterburning operations must occur; examples illustrating 
theory. 


Design Characteristics Affecting Gas Turbine Combustion 
Performance, A.H.LEFEBVRE, T.DURRANT. SAE—Paper n 
240C for meeting Oct 10-14 1960 14 p. Study made by Rolls- 
Royce Ltd to examine influence of fuel type on exhaust smoke, 
liner temperatures and aspects of combustion; properties of 
three grades of kerosene employed, one of which (T F 4319) 
was developed to reduce exhaust smoke and metal tempera- 
tures; design variables; tests confirmed advantages claimed for 
lighter kerosenes in terms of reduced smoke, easier ignition 
and higher combustion efficiency at extreme altitudes. 


Effect of Transverse Acoustic Oscillations on Vaporization 
of lLiquid-Fuel Droplet, P.R.WIEBER, W.R.MICKELSEN. 
NASA—Tech Note D-287 May 1960 25 p. Equations expressing 
drop axial and transverse acceleration and vaporization rate 
of liquid n-octane droplet were solved on computer for 
range of gas conditions, drop diameters from 10 to 500 u, 
axial gas velocities from 0 to 800 fps and rms _ transverse 
particle velocities from 0 to 400 fps at frequencies of 200, 
1000, and 4000 eps; histories of drop velocity, displacement, 
radius, and rate of change of radius with time were obtained ; 
pertinence to rocket and jet engine combustors. 


Ignition and Flame Stabilization of Stream of Combustible 
Gaseous Mixtures by Hot Jet, H.TSUJI. Tokyo. Univ-Aero- 
nautical Research Inst v 26 n 8 Report n 357 June 1960 p 
119-35. Problems of ignition by hot jet is formulated and 
analyzed, considering simplified model and using boundary 
layer approximation of aerothermochemistry; analytical re- 
sults are applied to problems of thermal decomposition of 
azomethane and hydrazine; numerical calculations are carried 
out for first-order approximation; pertinence to ramjet 
burners or rocket combustion chambers. 


Performance Chart for Three-Component Jet Engine Com- 
bustion Systems, W.UNTERBERG. Combustion Inst—Paper n 
WSS/CI 60-12 for meeting Apr 25-26 1960 16 p, 1 folding map. 
Jet power plants such as ram and turbo rocket use combus- 
tion systems involving air, fuel, and oxidizer; general prop- 
erties and uses of triangular coordinate charts are outlined, 
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as applied to combustion characteristics of mixtures of three 
components, each of which may contain fuel, oxidant, and 
inert constituents; numerical example. 

Recent Advances in Ramjet Combustion, G.L.DUGGER. 
ARS—J v 29 n 11 Nov 1959 p 819-27. Scope and background 
of ramjet history and progress; basic information and 
interpretation of combustion processes; advantages and dis- 
advantages of higher temperatures; use of unconventional 
engines for hypersonic speeds; ways to extend performance 
barrier due to combustor temperature rise. 81 refs. 


Spectroscopic Studies of Reverse Jet Flame Stabilization, 
A.E.FUHS. ARS J v 30 n 3 Mar 1960 p 238-43. Flame 
stabilized by reverse jet is studied using spectral intensity 
ratio method which presumably gives local equivalence ratio; 
reverse jet flame stabilization introduces several new variables, 
namely, jet momentum, composition, temperature and mass 
flow rate; since jet has pronounced effect on flame stability, 
jet variables may be optimized to fit widely varying operating 
conditions in ramjets and afterburners. 


Temperatur-Entropie- und Enthalpie-Entropie-Schaubilder 
fuer Luft und Verbrennungsgas bei niedrigen Druecken unter 
Beruecksichtigung der temperatur-abhaengigen  spezifischen 
Waerme, A.PAWLOWITSCH. Dresden Technische Hochschule 
—Wissenschaftliche Zeit v 9 n 1 1959-60 p 93-6. Temperature- 
entropy and enthalpy-entropy graphs for air and combustion 
gas during low pressures, with consideration of temperature- 
dependent specific heat; graphs are applicable to thermo- 
dynamic calculations of gas turbine engines. 


Thermodynamique des chambres de combustion et des 
tuyéres d’éjection des  statoréacteurs, M.TRECHANS. In- 
stitut Francais du Petrole et Annales des Combustibles 
Liquides—Revue v 15 n 2 Feb 1960 p 431-62. Thermodynamics 
of combustion chambers and exhaust outlet of reaction en- 
gines; method of calculating combustion characteristics in 
terminal portion of chamber of invariable cross-section as 
function of conditions at its entrance, and of richness and 
nature of fuel; calculation of total temperature and practical 
methods applicable to study of combustion of air and carbide 
mixtures. 

Untersuchungen ueber den Massenaustausch hinter Flam- 
menhaltern, G.WINTERFELD. Zeit fuer Flugwissenschaften v 
8 n 8 Aug 1960 p 219-25. Investigations on exchange of mass 
behind flame holders; flame stabilization in afterburners and 
ramjets is carried out by bluff bodies behind which zone of 
separated flow exists; recirculation zone is connected to 
outer flow by exchange of mass, momentum and energy; 
method developed permits determination of mean residence 
time of gas particles in recirculation zone by measuring 
concentration of test gas blown into wake of bluff body; 
results are in agreement with given equation. 


Compressors. See Gas Turbines—Compressors. 


Cooling. See also Aircraft—Auxiliary Equipment; Aircraft En- 
gines, Jet and Turbine—Temperature. 


Experimental and Analytical Investigation of Heat-Transfer 
Characteristics of Return-Flow Air-Cooled Turbine Rotor 
Blade, F.S.STEPKA, R.P.COCHRAN. NASA—Tech Note n 
D-202 Dee 1959 21 p. Comparisons of blade metal and cooling- 
air temperatures through return-flow turbine blade were 
made to verify method and assumptions of analysis; results 
indicated that calculated blade metal temperature agreed 
within 60 F with experimentally determined temperatures. 


De Havilland. Gnome. Flight v 77 n 2668 Apr 29 1960 p 587-8. 
Design features of 1000-hp turboshaft engine, built by 
deHavilland for installation in existing RAF Whirlwinds 
and in new Mk 10 aircraft; other applications of engine in- 
clude Westland Wasp and Westland Wessex 2; as far as 
possible engine kept basic power section of Gnome identical 
to that of General Electric T58; details of British accessory 
and control systems developed for fuel supply and engine 
control systems, fuel controller, injector, etc. 


Diffusers. See also Aircraft Engines, Jet and Turbine—Noise. 
Aerodynamic Instability of Supersonic Inlet Diffusers, C.C. 
CHANG, C.T.HSU. ARS J v 30 n 5 May 1960 p 468-75. 
Instability of supersonic inlet diffuser, known as ramjet buzz, 
is essentially dependent on viscous dissipation of flow; it is 
concluded that determination of self-excited shock oscillation 
of diffuser is not possible without consideration of viscous 
dissipation; analysis confirms R.L.TRIMPI’s theory of in- 
stability and unifies W.H.STERBENTZ-J.C.EVVARD theory 
with that of Trimpi. 

High-Efficiency Flow Diffusion by Means of Suction Boun- 
dary-Layer Control, I.M.MOON. ASME—Paper 60-AV-13 for 
meeting June 5-9 1960 11 p. Investigation of. possible ap- 
plication of distributed-suction boundary layer control to 
improve performance of wide angle diffusers and of critical 
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of conical double-shock diffuser; configuration leads to better 
pressure recovery and to extension of operating range by 
stabilizing final shock in subcritical region; this permits 
certain variation of Mach number at entrance of compressor 
without affecting supersonic intake; description of flow 
processes in diffuser with stabilizing ring. 


Ducted Fan. See also Aircraft—VTOL-STOL. 


Ducted Fans Show Promise for VTOL. Engineering v 190 
n 4917 July 15 1960 p 102-8. Vertical take-off system, devel- 
oped by Bristol Siddeley Engines Ltd, comprises dual purpose 
lift/thrust engine in which whole thrust is delivered through 
movable nozzles which are turned downward for vertical take- 
off and progressively rearwards for forward flight ; engines 
are of high by-pass ratio ducted fan type; ducted fan is 
fundamentally turbojet to which fan has been added to 
enable it to entrain more air and project it at lower jet 
velocity, so combining advantages of pure jet and turboprop. 


Nomogram Analysis for Ducted Fans with Pre-rotation, 
M.M.GIBSON, J.F.NORBURY. Aircraft Eng v 32 n 371 Jan 
1960 p 23-5. To determine fan performance over off-design 
operating conditions it is possible to use nomogram analysis 
by J.F.M.SCHOLES, (see Engineering Index 1947 p 434) ; 
method extended to include flows in which swirl velocity is 
present upstream of fan; latter represents additional variable 
taken into account by second nomogram, coupled to Scholes- 
type nomogram used for axial approach flow ; complete chart 
allows determination of torque, axial thrust and efficiency. 


Exhausts. Corrugated-Sandwich Structure, H.SMALLEN, R.P. 


ROMAINE. Welding J v 39 n 4 Apr 1960 p 314-21. Develop- 
ment of forming and joining methods applicable to fabrication 
of exhaust duct for jet engine systems; procedures in- 
vestigated included rolling, manual and automatie fusion weld- 
ing, resistance spot welding and tungsten are spot welding ; 
it was determined that last two welding processes could be 
used to attach frames to corrugated sandwich. 


Fire Protection. See Aircraft—Fire Protection. 
Fuel Systems. Application of Servo-mechanism Analysis to 


Fuel Control Problems, J.O.N.LAWRENCE, R.D.POWELL. 
Instn Mech Engrs—Proe v 172 n 11 1958 p 439-70. Original 
of paper n 11 indexed in Engineering Index 1959 p 62. 


Fuels. See Aircraft Fuels; Gas Turbines—Fuels. 
General Electric. Design and Development History of J79 En- 


gine, F.L.SMITH, N.BURGESS. SAE—Paper n 240A for 
meeting Oct 10-14 1960 34 p. General Eleertic J79 afterburn- 
ing turbojet engine capable of level flight speeds in excess of 
Mach 2.0 at and above 35,000 ft, has specific fuel consump- 
tion of 0.78 lb of fuel per lb of thrust per hr; basis for 
selection of J79 eycle; comparison with earlier General 
Electric engines; component design philosophy and descrip- 
tion with respect to compressor, combustion, turbine, after- 
burner, accessory and control section; main fuel system and 
its operation; performance data. 


General Electric Turbofan—Designing and Testing CJ805-23, 
R.E.WEYMOUTH. Shell Aviation News n 263 May 1960 p 
17-22. Turbofan has fan at back of engine and is based on 
CJ805-3 turbojet engine; key component is fan rotor blucket, 
which is part turbine and part compressor; tabulation of 
guaranteed performance; steps in development program; de- 
termining fan rotor overspeed level; three types of bench 
testing performed on blucket; target type thrust reverser 
providing 6000 lb of reverse thrust at sea level; future 
CJ805-23 operational testing. 


Power Plants for Supersonic Transports, J.S.ALFORD. Roy 
Aeronautical Soe—J v 64 n 598 Oct 1960 p 617-28. Evalua- 
tion of turbine-engine types suitable for supersonic transports, 
specifically, turbojets and aft fan engines; description of 
General Electric J79 turbojet family; installation in Convair 
B-58 Hustler; Mach 3 propulsion with J-93; future prospects. 


Great Britain. British Turbine Engine Review, W.A.PENNING- 


TON. Shell Aviation News n 258 Dec 1959 p 14-20. Present 
status and progress made since 1950 with regard to com- 
pressor and turbine development; engine performance; cost 
and reliability; development of reheat and need for variable- 
area exhaust nozzles; variable engine geometry; ducted fan 
and VTOL applications. 


Turbofans. Flight v 76 n 2642 Oct 30 1959 p 445-9. Survey 
of current airline powerplants with reference to principle and 
development of double flow engines, referred to variously as 
turbofans, fan engines, ducted fans and bypass engines; de- 
velopments of Rolls-Royce line, Pratt & Whitney, Aircraft Gas 
Turbine Div of American General Electric Co, and Bristol 
Siddeley ; characteristics, data and diagrams. 


Ice Problems. See Airecraft—Ice Problems; Aircraft Fuels. 


Jet Deflectors. See Aircraft Engines, Jet and Turbine—Thrust 
Reversal. 


Lubrication. See Lubricating Oil—Aircraft Engines. 


Maintenance and Repair. Air Force Maintenance on J79 En- 
gine, J.H.TOEPLITZ. ASME—Paper 60-AV-48 for meeting 
June 5-9 1960 11 p. J79 turbojet is first high compression 
engine built in United States; 17-stage single spool axial flow 


parameters that influence diffuser performance; it is found 
that inlet profile shape and inlet momentum thickness of 
boundary layer are two important parameters. 
Untersuchungen an einem Ueberschall-Kinlassdiffusor mit 
stabilisierendem Ring, E.SOEFFKER. Zeit fuer Flugwissen- 
schaften v 8 n 2 Feb 1960 p 33-44. Investigations on super- 
sonic intake diffuser with stabilizing ring, placed in front 
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compressor contains six stages of variable incidence com- 
pressor stators and variable inlet guide vane; other physical 
characteristics ; experience with engine during development 
operation, and various military levels of maintenance. ; 


BOAC’s Maintenance Experience of Rolls Royce Avon Mark 
524 in its Comet-4 Jets, J.G-ROMERIL. ASME—Paper 60- 
AV-22 for meeting June 5-9 1960 9 p. Chronology and design 
features of civil transport version of British gas turbine; 
maintenance and operational experience with Mark 524, over- 


haul and failure rate giving breakdown of reasons for engine 
removal. 


Maintaining American Airlines’ Turbojet Engines, J.S. 
MERSENSKI. ASME—Paper 60-AV-18 for inestinie June 5-9 
1960 8 p. Description of scheduled maintenance of turbojet 
engines ; layover, service, periodic, and hot section checks, 
safety practices; engine overhaul, evaluation and reliability. 


Maintenance Experience With Boeing Gas Turbine Engines, 
D.F.McGRATH. ASME—Paper 60-AV-41 for meeting June 5-9 
1960 8 D. Design feature of Model 502 engine produced in 
two basic configurations; shaft output version consists of 
gas producer and power output section; air compressor 
version has same gas producer, but its output section turbine 
is coupled to single entry axial flow compressor; environ- 
mental-operational requirements; Boeing maintenance pro- 
gram and experience; trouble areas and corrective action; 
starting problems. 


Maintenance of Bristol Proteus in BOAC’s Britannia Air- 
craft, J.G.ROMERIL. ASME—Paper 60-AV-21 for meeting 
June 5-9 1960 8 p. Design features of Proteus 760 Series 
engine of free turbine type with two compressors and two 
propeller turbines; advantages of independent compressor 
and propeller turbine layout; maintenance requirements, en- 
gine overhaul and maintenance statistics. 


Multi-Purpose Machine Tool Keeps United’s Jets Flying. 
Am Mach/Metalworking Mfg v 104 n 5 Mar 7 1960 p 94-5. In 
overhauling jet engines at South San Francisco maintenance 
base, single machine tool, big new Heald 578 vertical, per- 
forms wide variety of grinding, boring, facing, turning and 
other metal-working operations; machine can handle such 
large parts as 2 ft high by 2 ft diam turbine engine diffuser 
cases; operations described. 


Peening Takes Over Jet Engine Cleaning. Can Chem 
Processing v 44 n 3 Mar 1960 p 61, 102-3. At TCA Jet Over- 
haul and Maintenance Base at Dorval, near Montreal, turbine 
blades are cleaned by peening (abrasive blast cold working) 
with .003 glass beads, fed to spray gun in form of water 
slurry, at 125 psi pressure; other parts are solvent or alkali 
cleaned and then inspected; peening increases blade fatigue 
strength and removes less metal than chemical treatment. 


Manufacture. See Aircraft Engine Manufacture; Aircraft 
Plants—Machine Tools. 


Materials. See Aircraft Materials; Gas Turbines—Materials. 
Mufflers. See Aircraft Engines, Jet and Turbine—Noise. 


Napier. Eland 1959 Napier’s Turboprop Begins to Earn its 
Living. Flight v 76 n 2646 Nov 27 1959 p 637-9. Summary of 
changes made on Eland single-shaft turboprop engine since 
1954 and design philosophy applied which enabled D.Napier 
& Son to produce powerplant for both fixed wing aircraft 
and helicopters; design of reduction gear is analyzed and 
major elements discussed. 

Noise. See also Aircraft—Noise; Aircraft Engines, Jet and 
Turbine—Rolls Royce; Aircraft Engines, Jet and Turbine— 
Testing; Aircraft Engines, Jet and Turbine—Thrust Re- 
versal. 


Attenuation and Regeneration of Sound in Ducts and Jet 
Diffusers, U.INGARD. Acoustical Soc America—J v 31 n 9 
Sept 1959 p 1202-12. Effect of noise regeneration by fluid 
flow on performance of noise attenuating structures is 
studied with emphasis on muffler design; insertion loss in 
ducts; analysis of jet noise; insertion loss of muffler diffuser 
of perforated basket type; pertinence to jet engine mufflers. 


Controlled Experiment on Subjective Effects of Jet Engine 
Noise, W.C.T.COPELAND, I.M.DAVIDSON, T.J.HARGEST, 
D.W.ROBINSON. Roy Aeronautical Soc—J v 64 n 589 Jan 
1960 p 33-6. Purpose of 1959 experiment was to see whether 
relative ratings of selected noises by large number of people 
would be in accordance with L.L.BERANEK’s noise assess- 
ment scales; findings show that hope of obtaining results ac- 
curate to within plus or minus 1.0 db is realized and that 
this method of assessment by ‘‘disturbance”’ criterion applies 
reasonably well to comparisons of existing fixed-wing aircraft 
noises. 


Distribution of Time-Averaged Pressure Fluctuations Along 
Boundary of Round Subsonic Jet, W.L.HOWES. NASA— 
Tech Note D-468 Oct 1960 20 p. Semiempirical analysis is 
used to predict shape of time-averaged fluctuation-pressure 
distribution; test results were in fair agreement with jet 
noise theory except that measured profiles were quite sensi- 
tive to jet temperature and shape of jet-nozzle profile. 


Effect of Forward Velocity on Sound-Pressure Level in Near 
Noise Field of Moving Jet, J.C.FAKAN, H.R.MULL. NASA 
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—Tech Note n D-61 Oct 1959 16 p. Inflight investigation of 
near noise field along boundary of jet aircraft was conducted 
over Mach range of 0.35 to 0.70 at altitudes of 10,000, 20,000 
and 30,000 ft, and 2 and 3 nozzle exit diameters downstream 
of jet exit; sound-pressure levels were found to be constant 
over full range. 


Ground Reflection of Jet Noise, W.L.HOWES. NASA—Tech 
Report R-35 1959 29 p. Supersedes NACA—Tech Note n 4260, 
indexed in Engineering Index 1959 p 62. 


Jet-Engine Exhaust Noise From Slot Nozzles, W.D.COLES. 
NASA—Tech Note n D-60 Sept 1959 30 p. Acoustic charac- 
teristics of nozzles having 14.1 and 100:1 nozzle height to 
width ratios, including jet augmented flap configuration with 
100:1 nozzle, are investigated; directional distribution of 
sound pressure level, frequency distribution, overall sound 
power, and power spectrum level are compared with circular 
nozzle noise characteristics ; analysis of potential noise genera- 
tion of slot and circular jets. 


Measurement of Screen-Size Effects on Intensity, Scale, 
and Spectrum of Turbulence in Free Subsonic Jet, C.D. 
HOWARD, J.C.LAURENCE. NASA—Tech Note n D-297 Aug 
1960 38 p. It is probable that lack of agreement between pre- 
dicted and measured noise levels in fan engine is result of 
increased initial level of turbulence in jets; to obtain more 
data, effects of screens of three mesh sizes on intensity, scale, 
and spectrum of turbulence in central core of air jet were 
measured; intensity was found to be linear function of mesh 
size within central core. 


Notes on Results of Recent Tests of Momentum Exchange 
Type Silencer for Turbojet Engines, E.STRINGAS. SAE— 
Paper n 162A for meeting Apr 5-8 1960 15 p; see also abstract 
in SAE—J v 68 n 10 Oct 1960 p 80-7. Two exhaust nozzles 
were designed and tested utilizing flow concentricity tech- 
nique, i.e., evaluating effect of area splitting on total sound 
power emitted by jet exhaust; experimental results and 
correlation of results obtained from tests; data exhibit peak 
to peak attenuation of 20 db along maximum exhaust noise 
azimuths at nozzle pressure ratio of 38:1. 


Seeing Sound, H.WATERMAN. Indus Photography v 9 n 
1 Jan 1960 p 39-40. Experimentation with sound suppression 
devices for DC-8 Jetliner made use of film; photographs of 
smoke rings made by forcing smoke through variously shaped 
nozzles and focussed beam of light, tell how effectively en- 
gine’s noise is suppressed by various designs; correlating 
smoke ring pictures with noise levels picked up by micro- 
phones showed that greater diffusion photographed, less 
sound recorded. 


Some Effects of Sound-Reduction Devices on Turbulent Jet, 
G.M.CORCOS. J Aero/Space Sciences v 26 n 11 Nov 1959 
p 717-22,730. Review of successful devices generating less 
noise for given thrust and mass flows; it is shown that noise 
reduction is due primarily to decrease in turbulence levels 
in mixing region, accomplished by accelerating ambient air 
through longitudinal pressure gradient before mixing it 
with jet; experiment at low speed with ejector and cor- 
rugated nozzle provides strong support for hypothesis. 

Transonic Performance Characteristics of Several Jet Noise 
Suppressors, J.W.SCHMEER, L.B.SALTERS, Jr, M.D.CAS- 
SETTI. NASA—Tech Note n D-388 July 1960 48 p. Investiga- 
tion of transonic aerodynamic performance characteristics of 
six nozzles using hot jet exhaust provided by hydrogen 
peroxide system; 12-tube and 12-lobe nozzles had_ lowest 
internal losses at static conditions and 8-lobe nozzle with 
centerbody, shroud, and secondary air had least propulsive 
losses. 

Turbulence Studies of Rectangular Slotted Noise-Suppressor 
Nozzle, J.C.LAURENCE. NASA—Tech Note n D-294 Sept 
1960 85 p. Studies were aimed at statistical properties of 
fluctuating flow which may cause attenuation of sound power 
in some frequency bands; mean and turbulent velocity pro- 
files, intensity, scale, spectra, and probability densities of 
fluctuating velocities and convention velocities of pressure 
and velocity eddies are reported. 

Use of Model Jets for Studying Acoustic Fields Near Jet 
and Rocket Engines, L.C.SUTHERLAND, W.V.MORGAN. 
Noise Control v 6 n 3 May-June 1960 p 6-12. 1/10 scale model 
of portion of B-52 airplane is used as acoustic model for 
study of distribution of noise levels near model jets; how 
nearfield sound levels on model wing agree with full scale 
data; contours of sound levels in peak 150-600 cps band for 
model and full scale compared; suppressor development ; other 
model facilities such as small scale model of after-burning 
engine; model technique applied to measurement of sound 
levels near model rocket held fixed during firing. 

Nozzles. See also Aircraft Engines, Jet and Turbine—Noise; 
Aircraft Engines, Jet and Turbine—Thrust Reversal. 

Ejector-Nozzle Flow and Thrust, H.E.WEBER. ASME— 
Trans—J Basic Eng v 82 Ser D n 1 Mar 1960 p 120-30. In- 
dexed in Engineering Index 1959 p 63 from Paper n 59-Hyd-5. 

Nuclear. See Aircraft—Nuclear Power. 


Pratt and Whitney. Canadian Pratt and Whitney PT6. Can 
Aeronautical J v 5 n 10 Dec 1959 p 390. Engine, designated 
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PT6, has two versions, turboprop and turboshaft Se it is de- 
signed for light and medium single and multi-engine planes 
and helicopters, as well as aircraft with vertical takeoff and 
landing capabilities; turboprop version weighs 250 lb and 
develops 500 ehp; turboshaft version weighs only 225 lb, 
produces 500 hp at takeoff conditions and will be used in 
helicopters. 

Past Developments Key to New Turbojet, D.G.PHINNEY. 
SAE—J v 68 n 2 Feb 1960 p 119-20. Indexed in Engineering 
Index 1959 p 63 from SAE—Paper n 103U 1959. 


Rolls Royce. See also Aircraft Engines, Jet and Turbine— 
Maintenance and Repair. 


B.E.A.’s Experience with Propeller Turbine Engines, H.G. 
ROSSITER. ASME—Paper 60-AV-52 for meeting June 5-9 1960 
19 p. Paper reviews history of Rolls Royce Dart as it devel- 
oped in company with Vickers Viscount aircraft; advantages 
of engine, suitable for 250-450-mph speed; features of single 
shaft, 2-stage centrifugal compressor, 2-stage axial flow 
turbine engine; operation, mechanical reliability and over- 
haul life development of power unit. 


By-Pass Engine, A.G.NEWTON. Can Aeronautical J v 6 n 
7 Sept 1960 p 257-60. Description of principles and develop- 
ment of Rolls-Royce Conway engine which first ran in Aug 
1952; construction and method of operation; reasons under- 
lying choice of by-pass ratios. 

By-Pass Engine Noise, F.B.GREATREX. SAE—Paper n 
162C for meeting Apr 5-8 1960 19 p; see also abstract in SAE 
—J v 68 n 8 Aug 1960 p 76-80. Examination of jet mixing 
processes; comparison of noise measurements made by Rolls- 
Royce on jet engine in flight and on ground; mixing process 
in ejector, circular and silencing nozzles; examination of 
approach noise and its calculation in terms of compressor 
characteristics; possible methods of reduction; it is found 
that jet noise of by-pass engine, of by-pass ratio around 1, 
designed for efficient mixing of by-pass and hot gas streams 
before being discharged to atmosphere, will be 4 db quieter 
than two streams discharged separately. 


Rolls-Royce Conway. Aeroplane & Astronautics v 98 n 2517 
Jan 15 1960 p 81-4; see also Flight v 77 an 2653 Jan 15 1960 
p 77-82. Design philosophy applied to Rolls Royee Conway 
bypass engine which basically is designed for long range 
transports operating at high subsonic speeds; addition of by- 
pass to 2-spool jet engine to improve its propulsive efficiency ; 
Conway history and development; range of commercial Con- 
ways; features of RCo. 12. 


Turbofan and By-Pass Type Engines for Jet Transports, 
A.A.LOMBARD, D.GERDAN. SAE—Paper n 172C for meet- 
ing Apr 5-8 1960 11 p; see also SAE—J v 68 n 6 June 1960 
p 126-7. Development of first Conway engine and develop- 
ment running of RB.141 engine; basic parameters which 
determine suitability of engine for given duty are installed 
fuel consumption, powerplant weight and bulk, and engine 
cost; arrangement of Rolls-Royce by-pass engine; thrust re- 
versing device; geometric layout; advantages of operating at 
high turbine inlet temperatures; effect of turbine inlet tem- 
perature and by-pass ratio on operating economics. 


Turboprop without Rival. Aeroplane & Astronautics vy 98 
n 2531 Apr 22 1960 p 482-5, 1 folding sheet. Development of 
Rolls-Royce Tyne 2-spool engine having takeoff power of 
nearly 5000 ehp; layout and cross-sectional diagram; 6-stage 
l-p compressor is driven by 3-stage l-p turbine, and 9-stage 
h-p compressor by single stage h-p turbine; controls and other 
details; Tyne variants so far revealed by Rolls-Royce are 
RTy.1, RTy.11, RTy.12 and RTy.20, details of which are 
tabulated. 


Seals. Properties of Silicone Rubber for High-Temperature 
Static Seals, H.E.TODD, J.F.MIAZGA. SAE—Trans v 68 1960 


p 224-31. Indexed in Engineering Index 1959 p 64 from SAB 
Paper n 50V. 


Stall. See Gas Turbines—Compressors. 
Starting. See also Airports—Ground Equipment. 


Combination Engine Starter and Constant Speed Drive, F.R. 
CORDON, D.J-HUCKER. SAE—Paper n S268 for meeting 
Sept 27 1960 (Rockford-Beloit Sec) 27 p. Problem implied by 
combining electrical engine starting capability with aircraft 
generating system; starting characteristics of gas turbine 
engines are considered and motor performance capabilities 
of modern aircraft generators; details of hydrostatic trans- 
mission evolved by Sundstrand Aviation and discussion of 
electrical system and controls associated with such system. 


Constant Speed Drive Starter Units, P.R.WOOD. SAE— 
Paper n 128D for meeting Jan 11-15 1960 16 p; see also SAE 
—J v 68n 5 May 1960 p 76-81. Unit combining engine starter 
and low heat rejection constant speed drive, developed by 
Airesearch Mfg Co of Arizona, consists of generator, gear 
system, including starting brake, and starting turbine; oper- 
ating principle provides three different modes of operation: 
main engine starting from turbine power, constant speed 
operation from turbine power alone, and constant speed 


eee from main engine shaft power with turbine speed 
control, 


AIRCRAFT ENGINES, JET AND TURBINE—Continued 


Study of Self-Contained Starting Systems for Turbojet and 
Rarbopros Engines, H.R.SCHMIDER, J.H.FERGUSON, Obit) 
SAE—Trans v 68 1960 p 60-73. Indexed in Engineering Index 
1959 p 64 from SAE Paper n 48T. 


Temperature. See also Thermocouples. 


Experimental Investigation of UNS PS ees gh oc: 
Cooled Airfoil Leading Edges a ubsonic ow 
Temperatures Up to 2780°F, F.S.STEPKA, H.T.RICHARDS. 
NASA—Tech Note n D-127 Nov 1959 32 p. Three configura- 
tions of internally cooled airfoil leading edges employed in 
air cooled turbine blades were investigated to determine cool- 
ing characteristics and effect of afterbody temperature on 
leading edge temperature; method of correlating average 
leading edge metal temperatures presented. 

Thermocouple System for Measuring Turbine-Inlet Tempera- 
tures, M.E.JIHNAT, W.C.HAGEL. ASME—Trans—J Basic 
Eng v 82 Ser Dn 1 Mar 1960 p 81-6. Indexed in Engineering 
Index 1959 p 64 from Paper n 59-IRD-1. 


Testing. Ansett—A.N.A. Jet Engine Test Laboratory. Australa- 


sian Engr Nov 1959 p 64-5. Laboratory at Melbourne, Aus- 
tralia airport, is unique in that it is able to test both Lock- 
heed Electra and Viscount prop-jet engines and has provisions 
to cater to pure-jet engines when these are introduced ; cell 
consists of 25 ft sq brick wind tunnel, 127 ft long with 36 ft 
of insulating soundproof vertical splitters at inlet and exhaust 
openings; Curran torque reaction test stand capable of test- 
ing engines up to 7500 hp; fire control and safety provisions. 


Building That Smothers Roar of Jet Engines. Western Con- 
struction v 35 n 4 Apr 1960 p 56, 60. New jet engine testing 
facility at San Francisco International Airport; buildings 
incorporate modern soundproofing devices and successfully re- 
duce noise level of jet engine under test from over 150 to 
less than 80 db; test cells are reinforced concrete structures 
106 ft long, 22 ft wide, and 18 ft high; two 22 ft sq chimneys 
rise another 18 ft above roofline at both ends of each test 
cell, one for air intake and other for exhaust. 


Cause and Effect in Non-Destructive Testing, F.NIXON. 
Quality Engr v 24 n 4 July-Aug 1960 p 97-106. Efforts made 
by Rolls-Royce to assess effects of possible causes of trouble 
which are revealed by non-destructive testing methods as 
applied to highly stressed aircraft gas turbine engine com- 
ponents; ad hoe approach consists of fatigue testing which 
closely approximates to service conditions, on test pieces 
which may contain defects encountered in real life; details 
BS rig tests and equipment; techniques developed and exam- 
ples. 


Dynamic Recording for Engine Test, R.H.CERNI. Instru- 
ments & Control Systems v 33 n 3 Mar 1960 p 420-3. Instru- 
mentation used in aircraft gas-turbine engine tests, including 
pickups, direct-writing recorders, photographic recorders, and 
tape recorders and accessories; recommended systems for each 
variable and each recording technique. 


Engine Test Cell Measurements Speeded by Integral System 
Computer. Automatic Control v 12 n 6 June 1960 p 26-7. New 
approach taken by Consolidated Systems Corp in designing 
recording and monitoring system for jet engine and missile 
test cells of Pratt & Whitney Aircraft Co, in order to have 
test data available to test engineer while test stand is still set 
up and operating; high speed data recording and monitoring 
system which measures automatically various parameters of 
such engines, incorporates small general-purpose computer as 
integral part of design. 


Experimental Determination of Temperature and Dynamic- 
Strain Environment of Tubular Combustor Liner in Turbo-Jet 
Engine, P.T.CHIARITO, W.C.MORGAN, C.R.MORSE. NASA 
—Tech Note n D-204 Mar 1960 33 p. Data on environmental 
factors that must be understood to identify failure mecha- 
nism involved in frequent cracking of liners; metal tempera- 
ture was not influenced appreciably by hot starts or shut- 
down procedure; vibratory frequencies between 4000 and 
10,500 cps were attributed to last five compressor rotor 
stages; mechanical fatigue seems to contribute measurably 
to cracking, especially at louvers. 


450J_ Spark Discharge for Shadowgraph Photography, L. 
WHITLOW. J Sci Instruments v 37 n 8 Aug 1960 p 259-60. 
Design and construction of suitable spark gap for light source 
is about 1 mm diam and flash duration is 1.9 us to allow 
shadowgraph photographs to be taken of jet engines in alti- 
tude test cells; tests carried out on various insulating and 
electrode materials. 


High Altitude Testing of Propulsion Systems, B.H.GOR- 
THERT, D.TAYLOR. Zeit fuer Flugwissenschaften vy 8 n 7 
July 1960 p 202-11. Test requirements placed upon engine 
test facilities by aircraft and missile propulsion systems; ex- 
haust system performance is shown to be limiting factor in 
most ground test facilities; various simple methods of aug- 
menting exhaust system performance sufficiently to meet 
stringent requirements in use at Arnold Engineering De- 
velopment Center of Air Research & Development Command 
are shown and test results given. (In English). 


Measuring In-Flight Thrust of Variable Nozzle Jet R. 
PATTON. Space/Aeronauties vy 34 n 2 Aug 1960 p 89-80, o, 
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94, 96, 99. Analysis of three techniques employed in Convair 
B-58 flight tests to measure thrust of General Electric J79 
gas turbine; final solution is discussed in detail: technique 
is applicable to both subsonic and supersonie flight testing. 


Radioisotope Techniques Used to Measure Wall Thickness 
of Hollow Turbine Blades and Vanes, W.J.MAYER, W.H. 
LANGE, W.L.SHELLY. Gen Motors Eng J v 7 n 2 Apr-May- 
June 1960 p 9-14. Attempts made to measure wall thickness 
of newly designed first stage turbine blades and vanes for 
T 56 turboprop engine by conventional methods were un- 
successful; development of isotope technique in which speci- 
mens are filled with source of samarium-153 dissolved in 
hydrochloric acid solution; thickness is determined by meas- 
uring radiation transmission through airfoil walls. 


Testing Aircraft Engines on Ground. Engineering v 189 n 
4912 June 10 1960 p 801. Facility for research and develop- 
ment work at National Gas Turbine Establishment at Py- 
stock; four test cells span extremes of high and low pres- 
sure, temperature, flight speed and associated flight conditions 
for variety of engines; 1.7 million cfm of air will be used. 


Thrust Reversal. Design and Development of General Electric 


CJ805-3 Thrust Reverser and Noise Suppressor, W.S.BER- 
TAUX. SAE— Paper n 162B for meeting Apr 5-8 1960 15 p; 
see also abstract in SAE—J v 68 n 8 Aug 1960 p 89-90. Fea- 
tures of thrust reverser main body of which is basically cone 
with cutouts extending 120° on each side which allow exhaust 
gas to exit from cone in reverse thrust position; two blocker 
doors are mounted on top and bottom of cone; development 
engine testing of reverser and component test programs; 
noise suppressor is basically corrugated type nozzle in which 
each corrugation must carry pressure loading of gas as it 
expands from turbine through nozzle discharge. 


Development of In-Flight Modulating Type Thrust Reverser 
for Single Engine Aircraft, W.T.KEHRER. SAE—Paper n 
238A for meeting Oct 10-14 1960 14 p. Feasibility study of its 
use for speed and flight path control during approach phase 
made with North American Fighter-bomber having J57-P-21A 
turbojet engine; design development through wind tunnel 
program selecting and adjusting exhaust gas patterns; flight 
test program showed that reverser selected produced adequate 
reverse thrust, up to 40% of net forward thrust, with small 
effects on aircraft stability, trim, and handling characteristics. 


Effects of Thrust Reversal at Mach Numbers up to 0.86 on 
Longitudinal and Buffeting Characteristics of Typical Jet- 
Transport Airplane Configuration, F.B.SUTTON, ede 
BROWNSON. NASA—Tech Note n D-136 Mar 1960 93 p. 
Wind tunnel tests conducted in Ames 12-ft pressure wind 
tunnel through ranges of angles of attack and jet pressure 
ratios for forward and reverse thrust show that thrust re- 
versal can be used as very effective speed control for air- 
eraft making high speed descents from cruising altitudes. 

Full-Scale Wind-Tunnel Investigation of Effects of Target- 
Type Thrust Reverser on Low-Speed Aerodynamic Character- 
istics of Single-Engine Jet Airplane, W.H.TOLHURST, Jr, 
M.W.KELLY, R.K.GREIF. NASA—Tech Note n D-72 Sept 
1959 42 p. Statice stability and control characteristics are pre- 
sented in form of 3-component force data obtained at from 
5.8 to 10.1x10°; data showing effects of thrust reversal on 
skin temperatures on fuselage and horizontal tail indicate 
that these effects were defined by ratio of reversed thrust to 
momentum of free stream. 


Full-Scale Wind-Tunnel Tests of Swept-Wing Airplane with 
Caseade-Type Thrust Reverser, M.W.KELLY, R.K.GREIF, 
W.H.TOLHURST,Jr. NASA—Tech Note D-311 Apr 1960 31 p. 
Study to develop thrust reverser that would provide precise 
flight path control during steep landing approaches; longi- 
tudinal and lateral-directional stability and control data are 
presented for several thrust reverser configurations. 


Sound Suppressor and Jet Reverser Effects on Aircraft Per- 
formance, W.R.WALLY, R.N.GARDNER. SAE—Paper n 
238C for meeting Oct 10-14 1960 26 p. Design considerations 
in development of thrust reverser sound suppressor package 
such as effectiveness of device in its designed function, effect 
on basic engine efficiency in takeoff and cruise, weight pen- 
alties, reliability, ease of maintenance, overall effect on 
operating costs; special features of DC-8 thrust reyverser 
such as its in-flight capabilities; details of in-flight uses; 
performance curves. 

Turbofan. See Aircraft Engines, Jet and Turbine—Ducted Fan ; 
Aircraft Engines, Jet and Turbine—General Electric ; Air- 
craft Engines, Jet and Turbine—Great Britain; Aircraft 
Engines, Jet and Turbine—Rolls Royce. 

AIRCRAFT ENGINES, PULSE AND RAM JET. See Aircraft 
Engines, Jet and Turbine. 


AIRCRAFT ENGINES, ROCKET. See Aircraft, Research ; 
Roeket Engines. 


AIRCRAFT EXHIBITIONS 


Farnborough, England. 1960 S.B.A.C. Exhibition. Engineer v 
210 n 5459, 5460 Sept 9 1960 p 418-24, Sept 16 p 454-7 ; see 
also Engineering v 190 n 4925 Sept 9 1960 p 346; Aireraft 
Production v 22 n 9 Sept 1960 p 344-61; Flight v 78 n 2687 


AIRCRAFT EXHIBITIONS—Continued 


Sept 9 1960 p 409-22. Report on Flying Display and Exhibi- 
tion of Society of British Aircraft Constructors at Farn- 
borough, England; innovation was inclusion of equipment of 
foreign origin; information is given on flying display of 
military and rotary wing aircraft, and on exhibits of weap- 
ons systems, aircraft and component models, new engines, 
communications and navigational aids, etc. 


Hanover,Germany. British Exhibits at Hanover. Aeroplane & 
Astronautics v 98 n 2532 Apr 29 1960 p 509-11. Description 
of Aeronautical exhibits by British companies, displayed at 
German Aircraft Show, Apr 1960. 


West Germany’s Aero Show. Aeroplane & Astronautics v 
98 n 2532 Apr 29 1960 p 506-8. Summary of German Aircraft 
Show which has exhibition hall and static aircraft park on 
edge of airfield; there is no formal flying display ; Germany’s 
50 aircraft are on view, but more than 70% are sport, agri- 
cultural or executive types; joint display by entire French 
aircraft industry is highlight of static show. 


AIRCRAFT FUELS 
See also Gas Turbines—Fuels; Gasoline Refining. 


Black Box Determines Jet-Fuel Cleanliness, C.L.HEABER- 
TLIN, J.M.FRASER, J.WALKER. Oil & Gas J v 58 n 29 July 
18 1960 p 121-3. Jet-fuel handling and storage facilities in- 
volve testing for particulate matter in hydrocarbons by use 
of “‘Tyndall effect,’ which is scattering of light by small 
narticles ; phenomenon makes visible myriad of tiny dust par- 
ticles in ray of sunshine streaming into darkened room. 


Dispersion of Jettisoned JP-4 Jet Fuel by Atmospheric 
Turbulence, Evaporation, and Varying Rates of Fall of Fuel 
Droplets, H-H.LOWELL. NASA—Tech Note n D-84 Oct 1959 
25 p. Ratios of fuel (in droplet form) to air were calculated 
for warm and cold, windy day and for warm and cold, quiet 
day; fuel air ratios were much lower than lean flammability 
limit (0.025) even for falls of order of 300 ft; it was con- 
cluded that fire hazards associated with presence of airborne 
droplets will be negligible; calculation techniques indicated. 


Formulae for Calculation of Lean Mixture Knocking Char- 
acteristics of Aviation Gasolines, R.NIKLASSON. Inst Petro- 
leum—J v 46 n 434 Feb 1960 p 54. Formulas for aviation 
gasoline grades 80, 91/96, 108/135, and 115/145 are presented; 
calculated values correspond to Aviation Method ASTM D614 
and are expressed in performance numbers for values = 100 
and octane numbers for values < 100. 


Free Fall and Evaporation of JP-1 Jet Fuel Droplets in 
Quiet Atmosphere, H.H.LOWELL. NASA—Tech Note n 
D-199 Mar 1960 47 p. Results (applicable to problem of dis- 
persal of jettisoned jet fuel) were obtained for combinations 
of initial droplet diameters ranging from 250 to 2000 microns, 
altitudes from 3000 to 13,000 ft, and sea-level air temperatures 
from —30 to 45 C; it is concluded that evaporation can be 
jenaied in case of JP-1 at temperatures of zero C and 
elow. 


How Luminosity Affects Jet Fuel Qualities. World Petro- 
leum v 30 n 13 Dec 1959 p 57, 88. New fuel developed by 
Texaco has low luminosity, giving off only small amount of 
radiant heat, which promises to increase jet aircraft lifting 
power, extend non-stop, fiight range and engine life, and 
drastically reduce emission of exhaust smoke on takeoff; fuel 
can be burned at higher temperatures without overheating 
engine. 


Jet Fuel and Safety, J.W.RICKARD. Flight v 77 n 2574 
June 10 1960 p 787-8, 804. Properties of JP.4 and kerosine, 
affecting safety, are examined with respect to flash point, in- 
flight explosion, spontaneous ignition temperature, fuel freez- 
ing point, water content in fuel, and effect of volatility on 
flight relighting; it is concluded that from standpoint of 
flight explosion, JP.4 presents greater hazard, but from point 
of view of fiash point and its effect on crash fire risk, kero- 
sine has safety advantage over JP.4. 


Jet Fuels, Past, Present and Near Future, W.S.MOUNT. 
SAE—Paper n 114A for meeting Jan 11-15 1960 12 p; see 
also abstract in SAE—J v 68 n 4 Apr 1960 p 131-134. Sum- 
mary of developments ranging from special kerosine, used as 
first jet fuel to military JP-4 fuel, developed to provide very 
large volume potential; tabulation of present military and 
commercial jet fuels. 


Monitoring Moisture in Jet Fuel, JASSHAFFER. Process Con- 
trol & Automation v 7 n 4 Apr 1960 p 149-52. Basies of 
electrolytic principle for moisture analysis; inherent ac- 
curacy, reliability and reproducibility of instruments based 
on this principle. 


Problems Associated with Water Contaminated Jet Fuels, 
H.W.SCHAB. Am Soe Naval Engrs—J v 72 n 1 Feb 1960 p 
41-59. Icing in turbojet engine fuels for military and com- 
mercial aircraft and missiles at low temperature altitudes ; 
Navy and Air Force methods for detection of free or en- 
trained water; use of additivies, and of heating; water re- 
moval by refrigeration, vacuum dehydration, direct contact 
desiccation, gas stripping; instrumentation for detection; air- 
eraft tank and shipboard storage problems. 23 refs. 
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Radioactive Tracers Find Jet Fuel Flow Rates, J.D.KEYS, 
G.E.ALEXANDER. Electronics v 33 n 8 Feb 19 1960 p 58-9. 
Simultaneous gating of oscillator and radiation detector by 
transistor switching circuit is used to record flow rate of jet 
fuel containing radioactive tracer; operating principle, switch 
and gate circuits, and performance discussed. 


Recent Advances in Aircraft Fuels, R.G.DAVIES. Can 
Aeronautical J v 6 n 8 Oct 1960 p 320-30. Recent specifica- 
tion changes for aviation gasolines and evolution of specifica- 
tions for aircraft turbine fuels are discussed; high energy 
and rocket fuel development. 


Thermally Stable Hydrocarbon Fuels, E.E.DONATH, M. 
HESS. Chem Eng Progress v 56 n 4 Apr 1960 p 68-71. Sur- 
vey of available likely hydrocarbon fuels and their costs; 
saturated cyclic hydrocarbons, especially bicyclies, obtained 
by hydrogenation of substituted aromatics will fulfill require- 
ments for thermally stable jet and missile fuels; expected 
cost of such fuels will be about 5 to 10 times price of present 
jet fuel. 


Combustion. 
Combustion. 


Heterogeneous Combustion of Multicomponent Fuels, B.J. 
WOOD, H.WISE, S.H.INAMI. NASA—Tech Note n D-206 Nov 
1959 32 p. Study of combustion characteristics of fuel drop 
containing liquid constituents of different physical and chemi- 
cal properties; variation of burning-rate coefficient, as func- 
tion of drop composition, was determined for group of binary 
fuel mixtures; burning characteristics of drops of hydro- 
carbon fuels containing up to five constituents and kerosine 
and jet fuel JP-4, were studied. 


Radiation from Flames in Gas Turbine Combustion, R.M. 
SCHIRMER, L.A.McREYNOLDS, J.A.DALEY. SAE—Paper 
n 114B for meeting Jan 11-15 1960 17 p; see also SAE—Trans 
v 68 1960 p 554-61; SAE—J v 68 n 5 May 1960 p 87. Effect 
of monocyclic vs polyeyclie aromatic components, in JP-5 
fuels having same ASTM Smoke Points, on total flame radiant 
energy studied by Phillips Petroleum Co, and US Naval Air 
Material Center, Aero Engine Laboratory; tabulation of 12 
test fuels; effect of variations in fuel composition on total 
flame radiant energy, flame luminosity, average and maximum 
combustor liner metal temperature and exhaust gas tempera- 
ture of J57 combustor. 


Small Equipment for Engine Testing of Jet Fuels, G. 
SPENGLER, H.GEMPERLEIN. World Petroleum Congress, 
Fifth—Proc New York, NY. See VI June 1959 p 227-34 (dis- 
cussion) 234-8. Development of small scale combustion cham- 
ber for studying and determining reaction time, as well as 
other combustion characteristics of fuels in flow of air; sub- 
sonic ram jet was selected as combustion chamber; thrust 
developed can be used as integrating factor for determination 
of combustion efficiency. 


Study of Combustion of Aluminum Borohydride in Small 
Supersonic Wind Tunnel, H.ALLEN,Jr, E.A.FLETCHER. 
NASA—Tech Note n D-296 July 1960 15 p. Study is part of 
research program on combustion in supersonic airstreams ; 
analysis of gas samples shows that combustion efficiency was 
high; increase of lateral surface area of combustion region 
was found to be dependent upon degree of mixing of fuel and 
its combustion products with air. 


Filters. Testing of Aviation Fuel Filters. Inst Petroleuam— 
Rev v 14 n 163 July 1960 p 232-3. Problem of preventing fuel 
contaminated by solids or by water from reaching engine; 
filtration unit developed by British Petroleum Co, consists of 
three 5000 gal storage tanks, which can be individually iso- 
lated and from which 6 in. pipe feeds Pegson-Marlow centri- 
fugal pump; from pump, fuel is fed via 4 in. lines to any one 
or all of three circuits: unit under test, bypass or mixing, or 
clean-up. 

Irradiation. Effect of Nuclear Radiation on Jet Fuels, A.C. 
NIXON, R.E.THORPE, H.B-MINOR. Indus & Eng Chem y 
52 n 1 Jan 1960 p 47-50. On basis of present, admittedly in- 
complete, investigation and barring nonlinear dosage effect, 
it is not difficult to obtain fuels that can satisfactorily with- 
stand 10*r of y radiation; from standpoint of y radiation 
stability and thermal stability, saturates appear to be best 
choice as auxiliary fuels for nuclear-powered aircraft. 


Storage Tanks. See Tanks—Concrete. 


Testing. See also Aircraft Fuels—Combustion; Petroleum Prod- 
ucts—Testing. 


See also Aircraft Engines, Jet and Turbine— 


“Purity Meter’ for Liquid Streams. Can Chem Processing vy 
44 n 2 Feb 1960 p 48, 109. Stream analyzer monitors military 
jet fuel for solid contaminants to safeguard cleanliness of fuel 
and prevent engine failures; unit operates on principle of 
scattered light which is measured by means of photocell and 
used for evaluation of degree of contamination; model is fully 
automatic and capable of detecting traces of contamination 
smaller than 0.1 ppm; device is also applicable to checking 
purity of liquid streams in process industries. 


Turbine Fuel Thermal Stability CFR Coker and Flight 
Evaluations, J.D.ROGERS, Jr. SAE—Trans v 68 1960 p 474- 


eee in Engineering Index 1959 p 124 from SAB Paper 
n 5 


AIRCRAFT INSTRUMENTS 


See also Air Navigation; Aireraft—Control Equipment ; 
Aircraft, Research; Anemometers; Direction Finding Systems ; 
Helicopters—Instruments. 


Advanced Cockpit Instrumentation, J.ANAST. AGARD— 
Report n 235 May 1959 21 p. Summary of work undertaken 
since World War II by US Government and Lear Ine in devel- 
opment of integrated instrumentation system to meet require- 
ments of increased speed, mission complexity, and changing 
demands of all weather operation. 


Aircraft Electronics Are Doubling Up. Engineering v 190 
n 4927 Sept 23 1960 p 426-7. In design studies. for vc 10, 
Elliott Bros (London) Ltd approach considers single unit in 
which failure of certain components would not lead to mal- 
operation of unit as whole; duplication would be used where 
single component would not meet reliability and is of on-off 
nature; airborne navigation and approach guidance equipment 
and ground recording equipment used to log air traffic control 
and approach guidance communications between ground and 
air, shown at Farnborough, are described. 


Determination of In-Flight Vertical, C.E.BARKALOW, H.C. 
DAUBERT. ASME—Paper 60-AV-44 for meeting June 5-9 
1960 8 p. Vertical reference systems and factors affecting 
their accuracy such as acceleration, geometric, gyroscopic and 
coupling effects, are described as well as methods for attain- 
ing improved accuracy in flight. 


Generation of Artificial Electronic Displays, with Applica- 
tion to Integrated Flight Instrumentation, G.H.BALDING, 
C.SUESSKIND. IRE Int Convention Ree v 8 pt 8 (Aeronau- 
tical & Navigational Eletcronics, etc) 1960 p 97-104. System 
described is capable of mixing information derived from 
several sources and presenting it on single display by process 
of video mixing; display provides stylized representation of 
real world to pilot of aircraft; display also contains “flight- 
path” representation that enables pilot to maintain prescribed 
path. 


Instrumentation for Navigation, W.F.HAEHNEL. Can Aero- 
nautical J v 6 n 9 Nov 1960 p 363-74. General survey of 
principles and salient features of navigation systems as 
applied to enroute navigation of fixed wing aircraft; systems 


include position-finders, i.e., Tacan, Loran, Gee, etc; dead 
reckoning, and inertial navigation; integrated systems, in- 
cluding use of computers, are considered. 

New Instrumentation Concepts for Manned Flight, L.J. 


FOGEL. Inst Radio Engrs—Proc v 47 n 11 Nov 1959 p 1978- 
92. Improved performance capability of air vehicle can be 
realized only if aircraft system is designed to be compatible 
with human operator; fundamental principles required to 
optimize human flight control discussed and embodied in 
proposed aircraft instrument designs that are within present 
state of art; evaluation by means of simulation presented. 


Review of Aircraft Instrument Problems, G.T.GEBHARDT. 
SAE—Paper n 247A for meeting Oct 10-14 1960 10 p. Transi- 
tion from ground roll to climb-out is part of flight regime 
not effectively instrumented as desired on jet transports; 
instrument considered for indication of rotation angle is co- 
efficient-of-lift transducer; flight test program to evaluate 
instrument; possible approach to altimeter problem is to use 
two servo-driven altimeters and one stand-by pneumatic altim- 
eter in cockpit; air temperature probes used; accuracy prob- 
lems; air data system requirements and recommendations. 


Single-Degree-of-Freedom Simulator Investigation of Ef- 
fects of Summing Display-Instrument Signals on Man-Machine 
Control, J.W.McKEE. NASA—Tech Note n D-148 Dec 1959 30 
p. Study to evaluate performance with simulated vehicle hav- 
ing poor stability, proportional acceleration control, and instru- 
ment responding to displacement or to summed displacement, 
velocity, and acceleration information; summing velocity and 
displacement signals improved performance and had effect of 
providing system damping. 


Temperature Flexure of Elastic Elements, G.A.SLOMYAN- 
SKIL NASA—Tech Translation n F-34 May 1960 20 p. Elastic 
members used to measure flight altitude and air speed of air- 
craft operate under ambient temperatures that vary widely; 
temperature changes induce changes in modulus of elasticity 
of material of element and variations in its flexure which 
results in temperature error appearing in instrument read- 
ings; method for determining temperature flexure of elastic 
element according to its experimentally determined character- 
istic curve, taken at known temperature. 


USAF Vertical Instrument Program, E.L.BROWN. AGARD 
—Report n 236 May 1959 81 p. Program was initiated to 
develop control panel in which display information is pre- 
sented to pilot in interrelated and integrated form rather than 
as individual outputs of separate instruments. 


Wind-Tunnel Calibrations of Combined Pitot-Static Tube, 
Vane-Type Flow-Direction Transmitter, and Stagnation-Tem- 
perature Klement at Mach Numbers from 0.60 to 2.87, N.R. 
RICHARDSON, A.O.PEARSON. NASA—Tech Note n D-122 
Oct 1959 26 p. Study to extend range of calibration Mach 
numbers and to assess effects of presence of temperature ele- 
ment; error curves for pitot-static pressure measurements 
and flow direction vane correction curves for range of angles 
of attack and sideslip are presented. 
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AIRCRAFT LANDING GEAR—Continued 


Automatic Pilots. 


Errors. 


Lubrication. 
Proximity Warning Indicators. 


Altimeters. See also Aircraft Instruments—Errors. 


Atmospheric Density as Altitude Indicator, H.E.REIQU 
SAE— Paper n_ 243C for meeting Oct 10-14 1960 6 p. ee 
pheric errors in altimeter system arise from fluctuations in 
measured parameters, manifested as not indicated altitude 
variations; analysis reveals that at low altitudes in tropo- 
sphere, density altitude is less accurate than pressure-altitude ; 
above about 15,000 ft, either pressure or density is acceptable 
altitude determinant; device developed for measuring density 
more accurately than pressure altimeters measure pressure: 
possibility of combining two systems should be examined. ~ 


_ Barometric Altitude—Problem, Solution and Altimeter De- 
sign, R.A.COOPER. ASME—Paper 60-AV-43 for meeting 
June 5-9 1960 8 p. Problems and methods of measurement 
in range of sea level to 80,000 ft; new altimeter design, not 
dependent upon aneroid-element deflection, is discussed: in- 
fluence of static system errors; equipment designs for error 
compensation. 


Dynamic Analysis of Averaging Type FM Discriminator, I. 
CEDERBAUM, S.ROZENSTEIN. Inst Radio Engrs—tTrans on 
Space Electronics & Telemetry y SET-5 n 3 Sept 1959 p 111- 
17. To determine accuracy of airborne altimeter of conven- 
tional type whose output frequency depends linearly on 
distance between plane and earth, dynamic response of aver- 
aging type FM discriminator to general FM input is analyzed; 
accuracy with which output voltage of circuit may represent 
true instantaneous frequency of input signal. 


Elektrische Hoehenmessung. Physikalische Grundlagen, H.J. 
ZETZMANN. Archiv fuer Technisches Messen n 289, 290 
Feb 1960 p 21-4, Mar p 45-8. Physical basis for electric alti- 
tude measurement; review and analysis of methods possible; 
measurement with slowly and rapidly changing fields; utiliza- 
tion of radar navigation instruments for altitude measure- 
ment. 43 refs. 


Ion Altimeter for Pressure-Altitude Measurements, G.V. 
ZITO. IRE Int Convention Rec v 8 pt 8 (Aeronautical & 
Navigational Electronics, etc) 1960 p 81-7. Continuous reading 
electronic altimeter is described that incorporates cold cath- 
ode, radioactive ionization gage as sensor element; device is 
suitable for extreme altitude applications. 


New Fail-Safe Compensated Altimeter, W.ANGST, J. 
ANGUS. ASME—Paper 60-AV-45 for meeting June 5-9 1960 
4 p. New approach to measurement of pressure-altitudes uses 
basic precision altimeter which is overpowered by simple servo 
to present compensated pressure altitude as determined by air 
data computer; in event of servo failure, altimeter reverts 
to standby operation. 


Un aide 4 la navigation: le radioaltimétre 4 modulation de 
fréquence, G.MAYENC. Onde Electrique v 40 n 398 May 
1960 p 383-91. Navigational aid: FM radio altimeter; practical 
and theoretical problems arising in altitude measurement 
when using such altimeters; altimeter developed by French 
Thomson-Houston Co; calibration curves obtained by experi- 
ment. 


See also Aircraft—Control Equipment. 


Effect of Certain Typical Nonlinearities on Adjustment of 
Mechanical Pilot, M.E.SSALUKAVADZE. Automation & Re- 
mote Control v 20 n 5 May 1959 p 529-40. English translation 
of article indexed in Engineering Index 1959 p 66 from Avto- 
matika i Telemekhanika v 20 n 5 May 1959. 


Ob avtokolebaniyakh platformy dinamicheskogo stenda, G.P. 
MIROSHNICHENKO. Avtomatika i Telemekhanika v 21 n 3 
Mar 1960 p 293-300; see also English translation in Automa- 
tion & Remote Control v 21 n 3 Mar 1960 p 204-8. On self- 
oscillations of dynamic table platform; analysis of platform 
motion of single-axis table with hollow rotor induction motor 
such as used in connection with designing automatic pilots; 
condition for initiation of self-oscillations. 


Zur Frage der Hoehenstaffelung von Flugzeugen, H. 
KOPPE. Zeit fuer Flugwissenschaften v 8 n 4 Apr 1960 p 
111-21. Vertical spacing of aircraft; only method for estab- 
lishing absolute height is barometric method; three margins 
of error occurring when staggering aircraft at different alti- 
tude levels, considered by ICAO Committee, viz, instrument 
error, error in measurement of static pressure and position 
error, are critically discussed and correctly related to pres- 
sure; altimeter gives least error as regards assigning and 
sustaining altitude, particularly if calibrated in pressure units. 


See Lubricating Oil—Aircraft Instruments. 


See Air Transportation—Acci- 
dent Prevention. 


AIRCRAFT LANDING GEAR 


Dynamic Model Investigation of Landing-Gear Configuration 
Consisting of Single Main Skid and Nose Wheel, S.FABER. 
NASA—Tech Note n D-213 Feb 1960 14 p. Variations in nose- 
wheel shimmy damping and in skid geometry investigated to 
determine effect on directional stability during landing ground 
run; nose wheel steering and forms of shimmy damping other 
than viscous damping about strut axis were found to produce 
stable configurations. 


High Energy Absorption Landing Gear for VTOL Aircraft, 
C.L.WHARTON, Jr. SAE—Paper n 174C for meeting Apr 5-8 
1960 22 p. Low speed flight regime as it applies to jet 
powered, VTOL aircraft in comparison to similar zones exist- 
ing for rotorcraft; safety aspects of operation within this zone 
and methods of increasing landing capability; by utilizing 
high energy absorption landing gear, proposed by Lockheed 
Aircraft Corp, power failure altitude capability above terrain 
can be increased to such extent that aircraft can operate 
ve neMe traversing extreme caution zone; design considera- 
ions. 

Landing Gear and Tire Experience with Boeing 707, W.P. 
ERICKSEN. SAE—Paper n 139B for meeting Jan 11-15 1960 
9 p; see also abstract in SAE—J v 68 n 4 Apr 1960 p 36-7. 
Details of landing gear made primarily of high strength 
steels; automatic braking system for stopping wheel rotation 
after takeoff and prior to gear retraction; use of forged 
aluminum wheels; installation of fuse plugs in wheels to 
release air pressure at predetermined elevated temperature, 
prior to tire bursting; tire service life; maintenance procedures 
and operating instructions. 


Landing Gear of SC.1 Aircraft, H.G.CONWAY. Roy Aero- 
nautical Soc—J v 64 n 590 Feb 1960 p 81-6. Nature of small 
delta wing VTO aircraft of 7800 lb all-up weight introduces 
problems in design of landing gear which are outlined; an- 
other unusual feature is high landing velocity; general lay- 
out of main gear; nose landing gear is journalled to airframe 
fuselage and its pair of wheels provided with limited degree 
of rotation about forward axis; shock absorber performance 
requirements; detailed diagrams. 


Shock Strut Valve Halves Pulse Loads, E.SCHNITZER. 
Space/Aeronautiecs v 33 n 4 Apr 1960 p 93-4, 96-7, 98. Con- 
densation of paper indexed in Engineering Index 1959 p 66 
from NACA—Tech Note n 4387 Sept 1958. 


Brakes. Air-Cooled Brake. Aircraft Eng v 32 n 374 Apr 1960 p 
115-16. New Dunlop brake development, designed to reduce 
aircraft ‘turn-round’ time to minimum involves use of air 
cooling by means of built-in, electric motor driven fan located 
in axle; fan draws air through wheel, thus creating forced 
circulation cooling system; after takeoff, flight and landing 
with appropriate taxiing, cooling time for brake without fan 
was 100 min from 700 down to 200 C; with fan, running time 
was reduced to 13 min and maximum temperature was 600 C. 


Alloy Wire Improves Brake Power. Iron Age v 186 n 22 
Dec 1 1960 p 132-3. Brakes on jet planes which are subjected 
to many landing conditions, rely heavily on return springs for 
top performance; use of A-286 austenitic alloy provides better 
stress-temperature stability up to 1000 F than any other ma- 
terial and is now standard in brakes of all F4H-1 Mach 2 
Navy Interceptor fighters; wire produced by National-Standard 
Co is half price of next best alloy tested; mechanical proper- 
ties and behavior of wire under test conditions is described. 


Anti-Skid Braking of Russia’s Tu-104 Jetliner, T.M. 
BASHTA. Space/Aeronautics v 33 n 3 Mar 1960 p 107-10. 
Design and operation of automatic braking system which 
eliminates inconsistency of angular speed between airplane 
wheel and mechanically connected handwheel; if aircraft 
wheel decelerates because of wedging, handwheel overshoots 
aircraft wheel; inertia pickup is connected with brake release 
valves by electric circuit in such way that any pulse for re- 
leasing brake supplied to pickup of one wheel will affect all 
wheels. Condensation of translation from Grazhdanskaya Avi- 
atsiya, n 11 Nov 1956. 

Overall Braking for Jet Transports, D.E.NICHOLS. ASME 
—Paper 60-AV-2 for meeting June 5-9 1960 11 p. Factors in- 
fluencing ground deceleration are discussed with specific em- 
phasis on design and test requirements of wheel brakes and 
their service usage; mathematics of aircraft ground decelera- 
tion are explained in detail. 


AIRCRAFT MANUFACTURE 


See also Aircraft—Weight Control; Aircraft Materials; Air- 
craft Plants; Helicopters—Manufacture; Metals Cutting. 

American Industry, Aims and Achievements, J.W.R.TAY- 
LOR. Flight v 78 n 2684 Aug 19 1960 p 244-56. Survey of air- 
frame, engine, and missile companies and their products. 

Britain’s Aircraft Industry; New Groups for New Decade. 
Aeroplane & Astronautics v 99 n 2550 Sept 2 1960 p 283-314; 
see also Flight v 78 n 2686 Sept 2 1960 p 329-58. Survey of 
new groupings and independent companies manufacturing air- 
craft, missiles, and aircraft engines in United Kingdom; data 
sheets on commercial transports, military and research air- 
planes, light and general aircraft, helicopters, turbine, piston, 
and rocket engines, ramjets, missiles, and research vehicles. 

British Production Techniques, M.NEAL. Shell Aviation 
News n 256 Oct 1959 p 16-21. Review of techniques used re- 
lated to production of light alloy airframes; methods and 
machines devised; electronic programming and control; pre- 
cision forging; metal bonding; light alloy sandwich; possible 
future trends. 

Douglas DC-8, D.H.VOSS. Aircraft Production v 21 n 12 
Dec 1959 p 421-8. Outline of manufacturing processes through 
which Transatlantic airliner passes at assembly plant which 
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is integral part of Long Beach Div of Douglas Aircraft Co; 
plant was built for exclusive manufacture of commercial jet 
transports: wings, fuselage and final assembly; equipment 
used: engines are last major units to be joined to aircraft ; 
they are available in three basic types, Pratt and Whitney 
JT3C and JT4A, and Rolls-Royce Conway bypass engines. 


Joggling. Aircraft Production v 22 n 10 Oct 1960 p 382-7. 
New Fokker joggling-machine deforms sheet metal and ex- 
truded material by uniform amount, thus reducing incidence 
of high stress in structural joints; joggles up to .315 in. deep 
and 3 in. long can be produced at any temperature below 
200 C; die manufacture and operation explained. 


Mathematical Model for Production Scheduling in Aircraft 
Industry, A-BHATIA. J Indus Eng v 11 n_ 5 Sept-Oct 1960 p 
383-8. Article develops mathematical model for generating 
starting and completion schedules for assemblies and analyzes 
effect of these schedules on manpower requirements and in- 
process inventory; use of model; ideas developed are illus- 
trated by hypothetical example. 


New Fabricating Techniques for B-70. Western Machy & 
Steel World v 51 n 1 Jan 1960 p 50-5, 62, 64. Unique develop- 
ment program initiated by North American for fabrication of 
first Mach 3 intercontinental bomber, is said to have provided 
“manufacturing know-how for next generation of radically 
new aircraft’: new Farnham steel cutting spar mill, with 114 
ft long bed, will machine long steel stock to same tight toler- 
ances required for small parts; machine fusion welding used 
to join brazed honeycomb panels; other welding and brazing 
techniques employed, tube forming; quality control. 


North American Ready to Build B-70 Prototypes, C.O. 
HERB. Machy (NY) v 66 n 10 June 1960 p 138-43; see also 
Machy (Lond) v 97 n 2501 Oct 19 1960 p 887-91. Description 
of equipment that will be ready for immediate use on large 
scale basis if B-70 program is reactivated; it includes ma- 
chines for preparing stainless steel sheets prior to welding 
them into skin sections, for welding sections together, and for 
planishing seam welds to required degree of smoothness. 


Precision Forgings and Extrusions by Dynapak Process, 
F.A.MONAHAN. Machy (NY) v 66 n 10 June 1960 p 154-9; 
see also Machy (Lond) v 97 n 2492 Aug 17 1960 p 398-402. 
Compressed gas actuator that released high level energy with 
precision control of acceleration-time waveform was developed 
by Convair in search for method to manufacture no-draft 
forgings and precision extrusions with web thicknesses less 
than 0.050 in.; development led to production of Dynapak 
machine, which can produce accurately controlled energy up 
to 450,000 ft-lb at velocities up to 2000 ips; examples of pro- 
duction of air-foil turbine blades, no-draft forged flange, etc; 
conventional and Dynapak methods compared; savings achieved 
by latter. 


Preparing Holes for High Strength Fastenings, G.AYERS. 
Assembly & Fastener Eng v 2 n 3 Dec 1959 p 34-6, 38. To 
increase strength of structural metal in immediate vicinity 
of fastener hole and to eliminate possible points of stress con- 
centration, Douglas Aircraft Co, Long Beach, Calif, coins 
groove around hole to cause plastic deformation and thus 
cause increase in metal strength, drills undersize holes then 
broaches them to secure ultimate in hole tolerance along with 
mirror-like interior surface finish; holes that cannot be 
coined in thin material are finished by drilling them undersize 
and expanding them by means of expandable steel bushing. 


SE 210 Caravelle, J.LGUILLEMIN. Revue de I’Aluminium v 
86 n 271 Dee 1959 p 1325-40, v 37 n 272 Jan 1960 p 177-95. 
Principles of design and construction of French medium range 
airliner “Caravelle’’; aerodynamic and structural properties ; 
originality of position of jets; fail-safe building principle 
applied; light and ultra-light alloys used are indicated; static 
and fatigue tests reported; organization set up for series pro- 
duction of first batch of 100 planes of this type. 


West Germany’s Aircraft Industry at Work, J.R.COWNIE. 
Aeroplane & Astronautics v 98 n 2520 Feb 5 1960 p 160-7. 
Report is based on 9-day tour of study covering visits to 
factories of Messerschmitt, Boelkow, MAN, BMW, Dornier, 
Heinkel, Rhein, Weser, Focke-Wulf and Hamburger com- 
panies ; it also includes information about other companies in 
industry; tabulation of German military and civil aircraft 
companies and research establishments; civil and research 
projects, future plans. 


Bonding. See also Helicopters—Manufacture; Metals and Al- 
loys—Bonding. 


Adhesive-Bonded Jet Aircraft Wings. Adhesives Age v 2 
n 11 Nov 1959 p 28-9. Additional fuel storage space is pro- 
vided by using dry adhesive medium to seal wings of Convair’s 
new “880’’; exhaustive preliminary tests have shown that 
properly bonded wing assemblies are much stronger than 
same components would be if assembled with rivets alone and 
flexible enough to prevent leakage. 


Adhesive Bonding Plus Riveting Builds Leakproof Tanks. 
Am Mach vy 103 n 27 Dec 28 1959 p 88-9. Scotchweld bonding 
process used for manufacture of integral wing fuel tanks 
for Convair 880 and 600 jet transports; wing structure; auto- 
matic riveting; bonding process provides added strength com- 
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parable to that from 3/16-in. rivets spaced at 38 diameters ; 
other advantages. 

Bonded Aircraft Structures. Published by CIBA (A.R.L.) 
Ltd, Duxford, Cambridge, 1958, 177 p. £0/62/6. 16 papers 
were given in Cambridge at conference arranged by company 
in 1957, covering fundamentals of adhesion, design aspects of 
bonded structures, press, autoclave, and vacuum. table bond- 
ing: production tools for “Redux’’, and tools for bonding; 
design and testing of honeycomb cored structures and related 
subjects. 


Geklebte Flugzeugteile und Baugruppen aus Leichtmetall, 
H.WINTER, H.MECKELBURG, W.ALTHOF. Aluminium v 36 
n 6, 11 June 1960 p 318-22, Nov p 658-65. Adhesive-bonded 
airplane parts and light metal assemblies; detailed description 
of design, experimental production, and testing of three 
bonded constructions. June: Landing flap of slow flight plane 
“Zaunkoenig’’, which was rejected as too heavy; tank-space 
cover of similar type plane ‘“‘Kiebitz’’, which is considered 
economically feasible, if series produced. Nov: Leading edge 
of “Kiebitz’’; details of practice and equipment; bibliography, 
to end of 1959, of 139 refs. 


Inorganic Adhesive Bonding for Functional Temperatures 
Up to 5000°F, R.A.LONG. SAE—Paper n 233A for meeting 
Oct 10-14 1960 7 p. Metallic, nonmetallic or ceramic adhe- 
sives; former covers soldering, brazing, and diffusion bond- 
ing; current art and refractory metals and alloys used; “in- 
situ” or diffusion bonding for applications ranging from 3000 
to 6000 F; nonstructural ceramic cements and glassy bond 
adhesives and techniques; from 3000-5000 F, molten refractory 
carbides and borides, molten high melting points metals and 
metallic diffusion bonding processes seem applicable but require 
research and development. 21 refs. 


Moeglichkeiten des Metallklebens, A.MATTING. Zeit fuer 
Flugwissenschaften v 8 n 6 June 1960 p 153-61. Possibilities 
of metal bonding; fundamentals of technique used in aireraft 
construction; hot and cold hardening adhesives, behavior of 
adhesive compositions and factors to consider in polymeriza- 
tion process. 


Relationship of Polymer Structure to Thermal Deterioration 
of Adhesive Bonds in Metal Joints, J.M.BLACK, R.F.BLOM- 
QUIST. NASA—Tech Note n D-108 Aug 1959 35 p. Study of 
adhesives used to bond aluminum and stainless steel and of 
their resistance to thermal deterioration when aged for 100 
hr at temperatures up to 600 F; phenol-formaldehyde, poly- 
amide, and butadiene-acrylonitrile polymers were most resist- 
ant to bond aluminum; polyamide and butadiene-acrylonitrile 
polymers were most resistant to bond steel. 


Brazing. See also Aircraft Manufacture—Sandwich Construc- 


tion. 


Brazed Joints, Thin-Wall Tubing Streamline B-70 Plumb- 
ing. Space/Aeronautics v 33 n 5 May 1960 p 75, 78, 80, 82, 
86, 90. Deseription of design approaches taken by North 
American Aviation in planning hydraulic, fuel, and environ- 
mental systems for Mach 3 bomber; overall weight saving will 
range from 40-60%. 


New Automatic Process Improves Stainless Steel Honey- 
comb Brazing. J.D.LHARRELL. Western Machy & Steel World 
v 51 n 5 May 1960 p 51-3; see also similar unsigned articles 
in Machy (NY) v 66 n 10 June 1960 p 132-7; Machy (Lond) 
v 97 n 2492 Aug 17 1960 p 389-92. ‘“‘Nortobraze” process 
developed by Northrop combines radiant lamps and electronic 
controls to cut stainless steel honeycomb brazing cycles from 
hours to minutes; method is able to obtain up to 245,000 psi 
in 17-7 and 15-7 Mo stainless steel with 6% or better elonga- 
tion using RH950 subsequent heat treat; average Nortobraze 
test results as percentage above customer requirements are 
indicated; great capabilities of process noted. 


No Furnaces Needed with Ceramic Blanket Brazing. Am 
Mach/Metalworking Mfg v 104 n 22 Oct 31 1960 p 86-9. Three 
new brazing techniques for stainless steel honeycomb panels 
indicate trend toward ceramic materials and electric resist- 
ance heating devices; ceramics take place of graphite in 
platens, and resistance heating elements that of furnaces ; 
flat Nichrome strips, placed on or near surface of platens, 
provide heat in techniques developed by North American 
Aviation’s Los Angeles Div and by Convair-Fort Worth; 
Avco’s Nashville Div works with rod shaped heating elements 
inserted into platens. 


Norair Method Slashes Brazing Time, J.F.JUDGE. Missiles 
& Rockets v 6 n_18 May 2 1960 p 80-1. Radiant honeycomb 
brazing, called Nortobraze process, developed by Northrop 
Corp’s Norair Div for manufacture of stainless steel honey- 
comb panels for advanced aircraft and missiles; process re- 
duces brazing time from 3 to 12 hr down to range of 5 to 
15 min; details of method, essence of which lies in banks of 
radiant quartz lamps capable of temperatures up to 6000 F; 
temperature control. 


Thermal Fatigue and High-Temperature Brazements, R.L. 
PEASLER, Welding J v 39 n 1 Jan 1960 p 29-83. Nature of 
type of failure called “thermal fatigue’? occurring in jet en- 
gine vanes, nozzles, liners, etc, made of thin metal parts ; 
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effect of brazed components; hollow blade brazements for 
nozzle diaphragms; rocket engine brazements ; heat exchanger 
brazements; honeycomb in high temperature service; indus- 
trial thermal fatigue problems. 


Canada. Short Run_ Production Problems from Management 
Point of View, D.R.TAYLOR. Can Aeronautical J v 6 n 9 
Nov 1960 p 357-62. Discussion of problems facing Canadian 
aviation industry with some suggestions on how to cope with 
or at least to control these problems. 


Etching. Chemical Milling Tackles New Jobs, J.KINCAID, R. 
ZANTS. Am Mach/Metalworking Mfg v 104 n 15 July 25 1960 
p 102-3. Trimming scalloped edges, cutting recesses, cleaning 
foreign obstructions out of stainless steel tubing and other 
tough machining jobs now performed at Grumman Aircraft 
by chemical milling; operations described; considerable reduc- 
tion in tooling lead time and costs noted. 


Fasteners. Threaded Fastener Locks Joints. Iron Age v 186 n 
3 July 21 1960 p 140-1. Rapid repairs, and safety inspections 
of supersonic aircraft, which often makes complete disassem- 
bly necessary, requires use of dependable, reusable fasteners 
which can withstand high stresses at elevated temperatures; 
new nut and bolt combination developed by Standard Pressed 
Steel Co produces threaded joints capable of dependable serv- 
ice up to 200,000 psi at 900 F; 15 to 25% higher mechanical 
properties over previously strongest 900 F material permits 
aircraft and missile weight reduction. 


Finishing. Catastrophic Failures Eliminated by New Massive 
Cadmium Protection, L.W.COLLINS, Jr. Machy (NY) v 66 n 
12 Aug 1960 p 110-14. Glow discharge cleaning makes opaque 
vacuum metallized coating adhere to highly stressed aircraft 
parts (240,000 psi and over); specifications are met by coat- 
ings produced by Catalyst Research Corp, Baltimore, Md; 
hydrogen and chlorine embrittlement are eliminated by method 
that bars moisture and galvanic corrosion; example of hy- 
draulic cylinders for advanced aircraft wing tank ejectors 
coated with vacuum metallized cadmium and chromate treated. 


Finishing High Performance Naval Aircraft, G.F.BEN- 
TINCK, A.E.HOHMAN. Metal Finishing v 58 n 10 Oct 1960 
p 46-50, 55. Acrylic lacquer system of materials which per- 
forms well on most exterior areas of aircraft operating from 
aircraft carriers and beaches has been developed by Navy 
Bureau of Aeronautics; how Chance Vought solved problem 
of using material to result in functional finish with suitable 
appearance; surface preparations; cleaning; low humidity 
effects ; formulation of cellulose nitrate modified alkyd primer, 
MIL-P-7962; manufacturing methods; cost savings. 

How Versatile Application Techniques for Gold Solve Air- 
eraft and Missile Problems, W.L.AVES, Jr. Plating v 46 n 11 
Nov 1959 p 1260-3. Technique for applying thin, adherent and 
continuous 24 carat gold plate to configured aircraft com- 
ponents (not economically suited for gold plating) by two 
unique and versatile methods; one employs principle of ther- 
mal decomposition of gold resinate dissolved in organic car- 
rier, while second utilizes principle of ion displacement ; 
applications for which gold coatings are required in aircraft. 

Protective Finishes for Aircraft and Components, P.E. 
LAMOUREUX. Can Aeronautical J v 6 n 2 Feb 1960 p 48-5. 
Summary of improvements made in material properties to 
achieve certain performance advantages, such as introduction 
of exotic materials titanium and polyurethanes, etc; finishing 
of airframe structures and critical areas; finishes for engine 
components to protect them from corrosion and _ surface 
deterioration; use of high visibility finishes to enhance visi- 
bility and reduce danger of collision. 

Zukuenftige Flugzeuglackierung, K.BROOCKMANN. Alu- 
minium v 36 n 8 Aug 1960 p 450-3. Future lacquering of air- 
craft; lecture, summarizing experience with, and tests of, dif- 
ferent lacquers, particularly those on aluminum and Al-alloy 
parts; expected trends in development are outlined for use of 
single-coat (one-component) lacquers, reactive lacquers, and 
heat resisting coatings. 

Forming. See also Aircraft Manufacture—Sandwich Construc- 
tion, Aircraft Plants—Machine Tools. 


Curved Jaws. Aircraft Production v 22 n 2 Feb 1960 p 
78-80. Simplified type of hydraulically operated articulated 
grippers, developed by W.G.Armstrong Whitworth Aircraft, 
fitted to Hufford A50 stretch forming machine; jaws can be 
curved to conform to shape required and material can be 
gripped much more closely to ends of die; each set of jaws 
comprises seven segments, of which center segment is fixed, 
datum-jaw; tabulation of savings obtained in sheet from use 
of curved jaws. 


Economical Production of Sheet Metal Components Obtained 
with Pin Routers, H.F.ROBINSON. Machine & Tool Blue 
Book v 55 n 8 Aug 1960 p 118-23. Pin routers, used in pro- 
ducing parts for new DC-8 jet transport airplane, are saving 
thousands of dollars at Long Beach, Calif, Division of Douglas 
Aircraft Co, by eliminating need for costly pierce blank tem- 
plate punch press dies and radial arm router blocks ; 5000 
router layout templates used to produce as many different DC-8 
sheet metal components on these machines; operations de- 
scribed. 
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Explosive Forming. Aircraft Production vy 22 n 2 Feb 
1960 p 62-5. Basie principles and phenomena associated with 
high energy or explosive methods when applied to forming of 
metal sheet for aircraft production; role of critical impact 
velocity as characteristic of material. 


Explosive Forming. Aircraft Production y 22 n 3 Mar 
1960 p 82-5. Titanium 821 and 17-7 stainless steels, Inconels, 
René 41 Hastelloys, ete, are explosively formed in water pit 
installation by Ryan Aeronautical Co; advantages include 
lower tooling costs, reduced time, less scrap, and ability to 
make difficult parts; pit is 8-ft deep reinforced hole in ground, 
and water transmits forces produced by detonation of explo- 
sives to die-mounted or die-retained workpieces: explosives 
are dynamite, tetryl, PETN, and cyclonite; tooling and ma- 
terials; applications, such as cone in René 41. 


Explosive Forming, F.A.COX, E.F.MELLINGER. SAE— 
Paper n T 39 for meeting Apr 5-8 1960 5 p. Advantages of 
high energy forming of aircraft and missile sheet metal com- 
ponents; tests at Ryan Aeronautical Co, San Diego, Calif, 
using dynamite, prima-cord, PETN sheet and gun powder as 
explosives show that unlimited pressures are obtainable by 
using one or combination of explosives, and metal movement 
of order of hundreds of feet per sec are possible; areas for 
future development. 


Forming Titanium with Resistance-Heated Dies, R. LUD- 
WIG. Tool Engr v 44 n 3 Mar 1960 p 107-9. Creep forming 
of aircraft parts made more efficient by using resistance 
heated stainless steel dies; details of die construction and 
production results discussed; 3 min creep forming times are 
standard; forming temperatures for various titanium materials 
indicated. 


Hot-Dimpling. Aircraft Production v 22 n 4, 5 Apr 1960 
p 124-9, May p 190-8. Apr: Development of method of hot- 
dimpling skins for flush riveting high strength light alloys 
at Short Brothers and Harland Ltd; method makes use of 
plasticity of metal when it is heated to certain temperatures 
to control dimpling pressure; portable and static types of 
equipment available. May: Details of static hot dimpling 
machine; working cycle is initiated by natural plasticity of 
metal to be formed, when it is heated to optimum forming 
temperature. 


Hydrospark Forming Shapes Space-Age Metals, J.F.PARR. 
Tool Engr v 44 n 3 Mar 1960 p 81-2. Hydrospark or “elec- 
trohydraulic forming” utilizes energy created by electrical 
spark, rather than explosives, to provide energy; spark is 
discharged in nonconducting liquid medium; shock wave tray- 
eling at speed of sound emanates from spark to deform metal 
part; principle applied at Republic Aviation Corp with devel- 
opment scale apparatus to produce rate of force propagation 
equal to 6000 hp within 40 millionths of sec; examples of 
aluminum cylinders and other parts formed by this method. 


Ice Lubrication, J.F.WALLACE. Aircraft Production vy 22 
n 10 Oct 1960 p 395-401. Evaluation of efficiency of melting 
ice in reducing friction and springback during stretch-form- 
ing operations; principle of operation and stability of ice- 
film. 


Producing Light-alloy Aircraft Components by High Speed 
Routing, R.KITCHINGHAM. Machy (Lond) v 97 n 2496 Sept 
14 1960 p 592-601. Machine requirements for efficient deep 
metal routing, or “sculpturing’’ for machining large aircraft 
components made of high tensile aluminum alloy; cutter de- 
sign; tip brazing procedure; work holding; machining en- 
tirely by routing of large, complex, ‘‘A’’-shaped aircraft bulk- 
head and of large skin panels; surface finishing. 


Production Application of High Energy Rate, E.W.FED- 
DERSEN. SAE—Paper n 160C for meeting Apr 5-8 1960 22 p; 
see also SAE—J v 68 n 5 May 1960 p 39-45. Three methods of 
applying high energy rate to deformation of materials are 
explosive, hydroelectric, and pneumatic-mechanical; applica- 
tions of explosive forming in aircraft, missile, and engine ac- 
cessory fields; shapes considered; high energy spark unit 
developed by Convair-General Dynamics Corp; service of 
operations by hydroelectric process; ‘‘Dynapak’’ pneumatic- 
mechanical machine which releases stored h-p nitrogen gas to 
accelerate piston to high velocity thus developing high energy 
rate forming process; examples. 

Foundry Practice. See also Foundry Practice; Magnesium 
Foundry Practice. 

High-Quality Aircraft Castings, W.R.ROSER, K.E. KUS- 
CHELL. Foundry v 88 n 4 Apr 1960 p 82-5; see also SAE— 
J v 68 n 3 Mar 1960 p 54-5; Precision Metal Molding v 18 
n 2 Feb 1960 p 38-40. Indexed in Engineering Index 1959 p 
68 from SAE—Paper n 104V for meeting Oct 5-9 1959. 


Grinding. See Aircraft Manufacture—Sandwich Construction. 
Heat Treatment. See Furnaces, Heat Treating. 


Honeycomb Construction. See Aircraft Manufacture—Sandwich 
Construction. 


Inspection. See also Aircraft Manufacture—Sandwich Construc- 
tion. 
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Eyeball in Milk Bottle, A.MILLAR. Indus Quality Control 
vy 17 n 2 Aug 1960 p 8-9. Modification of B-47 medium 
bombers, presented tooling problems most difficult of which 
was inspection of internal surfaces of 1200 reamed bolt holes 
per aircraft; project was dubbed Milk Bottle, derived from 
pin which attaches structural member of wing to fuselage; use 
of special borescopes permitted inspection of holes near bulk- 
heads above shelves and inaccessible places; defects revealed 
can be photographed and integrated into inspection records. 


Floor Control of Assembly Quality—Practical Approach, M. 
MANNING, F.ENNERSON, Jr. Indus Quality Control v 16 
n 11 May 1960 p 25-6. Case history of quality control tech- 
nique at Hughes Aircraft Co, Tucson, Ariz, shows how it is 
applied to pinpoint operation at first sign of trouble ; technique 
used is to employ control charts at sequential inspection 
operations so that chart covers only particular segment of 
build-up of unit; ‘‘c’” chart design developed. 


Fluoroseopie Inspection, W.R.BEAR, W.S.DIEHL. Aircraft 
Production v 21 n 11 Nov 1959 p 370-3. Nondestructive inspec- 
tion of stainless-steel honeyeomb-sandwich panels in produc- 
tion of Convair Hustler (B 58) bomber; special fluoroscopic 
installation has lead cylinder that reduces scattered radiation ; 
viewing room is completely light-proofed, and 1x6x8-in. lead 
silicate barrier window is used; inspection program. 


Materials. See Aircraft Materials. 
Quality Control. See Aircraft Manufacture—Inspection. 


Riveting. See also Aircraft Manufacture—Welding; Aircraft 
Materials—Creep. 


Gantry-Riveter. Aircraft Production v 22 n 38 Mar 1960 p 
91-3. Mobile riveting equipment, known as Manco-Crispin, 
developed by Douglas Aireraft Co for production of DC-8 civil 
aircraft comprises traveling, picture-frame type of gantry, 
earrying riveting-yoke, which surrounds assembly and is trav- 
ersed along it from end to end; diagrammatic arrangement 
of riveting-yoke; operation. 

Sandwich Construction. See also Aircraft Engines, Jet and 
Turbine—Exhausts; Aircraft Manufacture—Bonding; Aircraft 
Manufacture—Inspection ; Aircraft Materials—Corrosion ; Air- 
craft Materials—Heat Resisting; Aircraft Plants—Machine 
Tools; Laminated Products. 


Ceramic Honeycombs Solve High Temp Problems for Air- 
craft Missiles, W.UMPHREY. Cer Industry v 73 n 6 Dee 1959 
p 78-9. Notes on technique developed at Boeing Airplane Co, 
which employs thin skins and thin corrugations of high 
strength, high temperature resistant ceramic oxide formula- 
tions; oxide and binder composition is rolled under heat into 
sheets which have properties similar to paper and are flexible 
enough to allow sharp bends; other types use ceramic fibers, 
incorporate wires or screen, may be made of metal skins 
brazed to ceramic core which has been flame sprayed with 
metal. 


Ceramic Platens Help Shape Stainless Honeycombs. Iron 
Age v 186 n 10 Sept 8 1960 p 98-9, Entire brazing, condition- 
ing, and aging cycle is handled by new single low cost 
tooling process developed by Aveo Corp and named Avcoramic 
which produces 7x28 ft stainless steel honeycomb panels; key 
to process is ceramic material developed by Aveo which has 
high strength, thermal shock resistance, and can be cast to 
tolerances of 0.003 in.; plastic serves as contour form for 
brazing stainless steel honeycombs. 


Evaluation of Bond Quality in Honeycomb Panels Using 
Ultrasonic Surface Wave Techniques, E.T.HUGHES, E.B.BUR- 
STEIN. Nondestructive Testing v 17 n 6 Nov-Dec 1959 p 
373-7; see also Aircraft & Missiles v 3 n 6 June 1960 p 42-5. 
In search of reliable means for determining quality of bond 
between honeycomb and face panels employed in aircraft and 
missiles, Westinghouse Materials Eng Dept undertook study of 
details of honeycomb construction, materials involved, and 
sizes and shapes of components with respect to type of ultra- 
sonic waves that might be used; test results obtained in pre- 
liminary experiments indicates promising method. 


High-Temperature Sandwich, J.W.SCHEUCH. Aircraft Pro- 
duction v 22 n 2 Feb 1960 p 48-56. Development of production 
process for manufacture of resistance welded steel sandwich 
by Missile Div of North American Aviation; ‘Space metal’ 
developed is all-welded, steel sandwich with corrugated core 
formed from type 301 half-hard stainless steel, 0.002 in. thick, 
and two facing sheets; details of core-forming welding ma- 
chine, in which corrugated core and facing sheets are joined: 
quality control process adopted for inspecting finished prod- 
uct; material properties and applications. 


Honeycomb Construction Predominates in B-70 Structure, 1. 
STAMBLER. Space/Aeronauties v 33 n 6 June=1960 p 110-13. 
Design analysis of use of honeycomb in North American’s 
Mach 8 bomber; sketches show bulkhead panel assembly, 
wing design, and joint attachment. 


Honeycomb Sandwich Material Needs to Jump 19-Fold by 
"63; Welded Panel Use Growth Seen. Western Metalworking 
v 17 n 11 Nov 1959 p 29-82. Survey on present status and 
outlook of stainless steel honeycomb, completed in August 
1959 by Stanford Research Institute; estimated requirements 
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of all known Air Force and Navy procurement programs 
are expected to increase to about 885,000 board feet of panel 
core per quarter in 1963; design requirements ; heating and 
cooling; areas in which further development work is needed. 


How to Design Optimum Joints for High-Temperature 
Honeycomb Panels, F.J.FILIPPI, B. LEVENETZ. SAE—J v 
68 n 1 Jan 1960 p 34-41. Indexed in Engineering Index 1959 
p 69-70 from SAE—Paper n 99U 1959. 


Inspection of Honeycomb. Aircraft Production v 22 n 4 
Apr 1960 p 152-3. Bondcheck process, introduced by. Magna- 
flux Corp, is based upon thermographie principle, in which 
heat responsive fluids are sprayed on to honeycomb panel and 
exposed to infrared heat; automatic equipment includes con- 
veyor, processer and optional photographie recording appara- 
tus; when fluid is applied and surface heated, honeycomb pat- 
tern appears where brazing is good; where there is lack of 
good brazing, pattern will not appear and, where core is 
deformed, pattern reproduces irregularities; operation. 


Integral Frames Bypass Bonding for Hustler, M.S.HOW- 
ETH. Am Mach v 103 n 26 Dee 14 1959 p 122-8. Chemical mill- 
ing and integral frame construction at Convair Division have 
reduced number of parts in B-58 wingtip from 20 to 12; while 
conventional sandwich panel needs two skins, honeycomb, 
and frame slug, integral frame combines slug and one skin; 
machining time and fabricating costs lowered. 


Latest in Honeycomb Grinding Methods, B.J.KEMPER. 
Grinding & Finishing v 6 n 5 May 1960 p 28, 30. Study at 
Grumman Aircraft has indicated that in machining stainless 
steel honeycomb cores straight surface grinding with bonded 
wheels is most economical method. 


Local Instability of Elements of Truss-Core Sandwich Plate, 
M.S.ANDERSON. NASA—Tech Report R-30 1959 13 p. 
Charts give compressive buckling coefficients for single and 
double-truss-core sandwich plate; they cover wide range of 
proportions and may be used for sandwiches with unequal 
faces; they apply to inplane compressive loads acting parallel 
or perpendicular to core direction or for various combinations 
of these loads. 


Mach 8 Wing Structures Stiffened Skin Versus Sandwich, 
J.C.JOANIDES, S.C.MELLIN, L.M.LACKMAN. SAE—Paper 
n 233D for meeting Oct 10-14 1960 47 p. Study made at North 
American Aviation, Inc; wing structure weight plus insula- 
tion is computed for delta-winged aircraft cruising at 70,000 
ft, thermal stability limits of JP-6 fuel being such that they 
require thermal protection from aerodynamic heating; span- 
wise and chordwise bending, transverse and torsional shear, 
and internal pressure loadings are considered; integrally stif- 
fened wings, using AM-355 steel, all-beta titanium alloy, and 
beryllium, are compared with PH15-7Mo steel brazed honey- 
comb sandwich wing. 


Mechanical Properties of Some Heat-Resistant Metal Honey- 
comb Cores, E.W.KUENZI, W.E.JAHNKE. US Forest Prod- 
ucts Laboratory—Report n 1872 Dee 1959 28 p. Tests of com- 
mercially produced cores for use in light weight, strong, and 
stiff sandwich constructions for components of contemporary 
aircraft, missiles, and space vehicles; cores can be bonded, 
brazed, or welded between thin facing sheets; 20 cores of cor- 
rosion resistant steel, nickel chromium alloy, and titanium 
were tested. 


New Jobs for High Strength Honeycomb. Modern Metals v 
16 n 4 May 1960 p 438-4. 5056 aluminum honeycomb intro- 
duced by Hexcel Products, Berkeley, Calif is 15 to 30% 
stronger than any ever developed; it will make possible many 
new applications and designs requiring higher strength ma- 
terial particularly for aircraft and missiles; other applica- 
tions such as HOBE (Honeycomb Before Expanson) snake 
which is completely flexible and can be used to stretch form 
almost any contoured metal part. 


Optimum Joint Design for High-Temperature Honeycomb 
Panels, F.J.FILIPPI, B. LEVENETZ. SAE—Trans v 68 1960 
p 658-64. Indexed in Engineering Index 1959 p 69 from SAE 
Paper n 99U. 


Optimum Proportions of Truss-Core and Web-Core Sand- 
wich Plates Loaded in Compression, M.S.ANDERSON. NASA 
—Tech Note n D-98 Sept 1959 26 p. Proportions which give 
minimum weight for carrying inplane compressive loads are 
presented ; for lightly loaded plates, truss core sandwich is less 
efficient than honeycomb but for higher loading intensities 
truss core is more efficient; web core is not as efficient as 
either truss core or honeycomb sandwich. 


Retort Brazing Turns Out High Strength Honeycombs. Steel 
v 145 n 25 Dee 21 1959 p 100. Infrared heat and new brazing 
technique enables production of panels 14 ft long and 10 ft 
wide in manufacture of PH 15-7 Mo honeycomb wing sections 
for B-70 Valkyrie chemical bomber at North American Avia- 
tion ; brief description of operation performed in statie atmos- 
phere luminous wall furnace which transfers heat to work in 
form of infrared radiation, and can reach operating tempera- 
ture of 1700 F within 1 min of ignition. 


Sandwich Construction, W.G.HEATH. Aircraft Eng v 32 
n 377, 378 July 1960 p 186-91, Aug p 230-5. July: Correla- 
tion and extension of theory of flat panels subjected to length- 
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wise compression to include panels with faces of unequal 
thicknesses and aeolotropie cores such as honeycomb; modes of 
failure and comparison between equilibrium equations and 
those derived in theory of solid plates. Aug: Expressions for 
rapid determination of cross-sectional dimensions of lightest 
panel, panel width and loading being given; most suitable 
presentation is in form of design charts; example shown. 


Sandwich Cylinders, M.I.KAZIMI. Aero/Space Eng v 19 n 8, 
9 Aug 1960 p 32-7, 46, Sept p 34-45. Aug: Various types are 
compared for reliability and efficiency under several types of 
loading ; growth and nature of fatigue failures are correlated 
to hoop stress and stiffening ratio when using honeycomb as 
core; improved results obtained with honeycomb in structures 
exposed to vibration and shock. Sept: Data illustrate impor- 
tance of uniform mechanical properties in core by use of 
normal expanded and overexpanded core construction; solid 
shell tested and theoretical and test results correlated. 


Sandwich Sheets are Now Produced at 50 sq ft per min, 
J.W.SCHEUCH. SAE—J v 68 n 2 Feb 1960 p 75-7. Indexed 
go BS peimecring Index 1959 p 69 from SAE—Paper n 99V 


Sandwich Structure, H.R.ASHLEY. Aeroplane & Astro- 
nautics v 98 n 2523 Feb 26 1960 p 283-7. Account of its de- 
velopment and application to transonic and supersonic air- 
eraft and missiles; introduction of thin-foil honeycomb core 
stabilization; development problems and results; application 
to Avro-720 rocket interceptor; sandwich development for 
higher temperatures and tabulation of temperatures at which 
re-crystallization or other metallurgical change in structure 
of alloy takes place; working temperature limits of number 
of materials. 


Shear Modulus of Foil Honeycomb Sandwich Structures, T. 
AKASAKA, T.TAKAGISHI. Japan Soc Aeronautical & Space 
Sciences—Trans v 2 n 3 1959 p 83-90. By analyzing shear 
modulus of honeycomb structures with simplified assumptions 
as to stress system in core, some explicit approximate for- 
mulas are derived; theory is given for honeycomb cores built 
up from foil ribbons involving effect of facings; experimental 
results obtained by Glenn L.Martin Co on cell forms of regu- 
lar hexagon are compared with corresponding formulas. 


Simply Supported Sandwich Beam—Nonlinear Theory, J.J. 
ZAHN. US Forest Products Laboratory—Report n 2157 Sept 
1959 46 p. Investigation of stresses particularly in area of 
concentrated load, in sandwich assumed to consist of two thin 
strong facings bonded to soft lightweight core which serves 
primarily to separate facings; core materials, such as metal 
honeycomb, which are relatively stiff in direction perpendicu- 
lar to facings and have negligible stiffness in other two direc- 
tions, and may be used in aircraft construction are considered. 

Stability of Flat, Simply Supported Corrugated-Core Sand- 
wich Plates Under Combined Loads, L.A.HARRIS, R.R.AUEL- 
MANN. J Aerospace Sciences v 27 n 7 July 1960 p 525-34. 
Buckling curves presented for general instability of flat, sim- 
ply supported, corrugated core, rectangular sandwich plates 
under longitudinal compression and bending, transverse com- 
pression and bending, and shear; stability criterion formulated 
by means of Rayleigh-Ritz energy method in which deflection 
surface due to shear is assumed to be of same form as deflec- 
tion surface due to bending and twisting. 

Summary of SNT Symposium on Stainless Steel Brazed 
Honeycomb Structures, R.C.McMASTER. Nondestructive Test- 
ing v 17 n 5 Sept-Oct 1959 p 263-9. Basic reason underlying 
US Air Force policy to depend upon brazed honeycomb for air 
vehicles and weapon systems; service and design require- 
ments; manufacturing problems; nondestructive tests pres- 
ently in use; future needs and development effort. 


Surface-Tension Method of Visually Inspecting Honeycomb- 
Core Sandwich Plates, SKATZOFF. Nondestructive Testing v 
18 n 2 Mar-Apr 1960 p 114-18. Technique consists of spread- 
ing thin film of liquid over one face of plate and applying 
heat to opposite face; variation of surface tension with tem- 
perature causes liquid to move from warmer to cooler areas 
and thus to develop pattern corresponding to temperature 
pattern on face; irregularities in pattern identify locations 
where core is not adequately bonded to face sheet. 


Test, May Broaden Honeycomb Use. Steel v 146 n 21 May 
23 1960 p 134-6. Unit can test honeycomb panels as large 
as 5 by 10 ft at rate of 1600 sq ft/hr; thermographic fluid 
indicates bond pattern of completed panels; although process 
is simple, controls are critical factor; technique developed by 
Magnafiux Corp, is described. 


Welding. See also Aircraft Manufacture—Sandwich Construc- 
tion; Aireraft Materials—Creep ; Welding, Electric Are— 
Carbon Dioxide; Welding Jigs and Fixtures; Welding Ma- 
chines. 


Essais comparatifs de fatigue sur elements de construction 
aeronautique soudes par points ou rives, R.CAZAUD. Soudage 
et Techniques Connexes v 13 n 11-12 Nov-Dec 1959 p 419-22. 
Comparative testing of spot welded and riveted aircraft com- 
ponents; results given for nose rib assembly of French air- 
craft Caravelle, involving three welded thicknesses of alumi- 
num clad duralumin; static tests show that spot welded unit 


is approximately 16% stronger with regard to average break- 
ing strength; fatique limits under undulated tensile loading 
do not seem to differ for welded or riveted components. 


Le soudage par etincelage dans l’aeronautique, C.ELGHOZI. 
Soudage et Techniques Connexes v 13 n 11-12 Nov-Dec 1959 
p 405-18. Flash welding in aircraft industry; its applications 
and advantages in fabrication of various aircraft components ; 
examples of welded parts; flash welding machine require- 
ments; design, fabrication and inspection problems; two flash 
welding machines described. 


Puddle-Welding. Aircraft Production v 22 n 4 Apr 1960 
p 145-8. Process was investigated by Bristol Aircraft Ltd, for 
manufacture of aircraft flutter-models which were required in 
austenitic stainless steels of order of 22 swg in thickness; 
advantages summarized; later developments have been directed 
at welding of 18-8 austenitic stainless steel to high-chromium 
steel; capital cost of equipment is stated to be relatively low. 


Welding of High-Strength Steels for Aircraft and Missile 
Applications, H.W.MISHLER, R.E.MONROE, P.J.RIEPPEL. 
Battelle Memorial Inst—DMIC Report 118 Oct 12 1959 90 p. 
Survey of processes and techniques used in welding low alloy 
martensitic, hot work die, martensitic stainless and precipita- 
tion hardening stainless steels; design, testing and inspection. 
43 refs. 

X-Y Recorder Programs Tapered-Sheet Welding on B-70. 
Space/Aeronautics v 34 n 4 Oct 1960 p 167, 170, 172, 175, 
178. Description of North American Aviation’s studies to de- 
termine which weld variables to program for tapered-sheet 
fusion welds; programming system is described. 


AIRCRAFT MATERIALS 


How Much Would You Spend to Save Pound of Weight? 
R.E.JOHNSON. Aircraft & Missiles v 3 n 9 Sept 1960 p 28-9. 
Article presents relative costs of newer materials side-by- 
side with strength-to-weight ratios for some of more common 
materials used in aircraft and missiles; costs used are base 
prices; tabulation of ratio for several alloys of aluminum, 
steel, and titanium at room temperature. 


How to Fabricate A-286 L.J.HULL. Metal Progress v 76 n 
6 Dec 1959 p 76-80. Superalloy developed by Allegheny Lud- 
lum for high strength and heat resistance contains more than 
50% Fe, 15% Cr, 25% Ni, 2.1% Ti, ete; important role of 
titanium stressed; alloy is used extensively for jet engine 
components by Ryan Aeronautical Co; experience in heat 
ee forming, machining, welding, cleaning and handling 
alloy. 


Metallic Materials and Process Development for Airframe 
Applications, S8.G.E.NASH. Production Engr (formerly Instn 
Production Engrs—J) v 39 n 1 Jan 1960 p 32-44. Comparison 
made between conventional and currently used materials for 
airframe construction, from point of view of static strength, 
stiffness, fatigue strength, and temperature properties; Al 
alloys, Ti, austenitic stainless steel, and Cr complex stainless 
stee! among metals considered; methods of fabrication, 
forming, and joining also covered. 


Optimum Tolerances of Sheet Materials for Flight Vehicles, 
G.A.HOFFMAN. ASME—Trans—J Eng for Industry v 82 Ser 
Bn 4 Novy 1960 p 368-6 (discussion) 366-8. Method for speci- 
fying economically optimum tolerances for variety of sheet 
materials for aircraft and missiles based upon measuring both 
extraneous weight and additional cost as functions of toler- 
ance; results indicate significant disparity between present 
industry practices and apparent optimum tolerances ; tolerances 
are listed as possible target requirements for rolling programs 
of new and future metals. Paper n 59-A-70. 


Adhesives. See Aircraft Manufacture—Bonding; Aircraft Ma- 


terials—Heat Resisting. 


Aluminum. See Aircraft Materials—Light Metals. 
Ceramics. See also Aircraft Manufacture—Sandwich Construc- 


tion. 


Ductile Ceramics, C.A.STEARNS, A.E.PACK, R.A.LAD, 
C.E.MAY, H.H.GRIMES. NASA—Tech Note D-75, D-76 Oct 
1959, D-75 43 p, D-76 22 p. Factors affecting plasticity of 
sodium chloride lithium fluoride, and magnesium oxide single 
crystals; introductory study of ductility in polycrystalline 
sodium chloride and magnesium oxide. 


What Aircraft Designers Want, N.B.MILLER, W.H. 
WHEELER. Cer Industry v 73 n 3 Sept 1959 p 112-14, 137-8. 
Properties required to increase use and usefulness of ceramics 
in space craft; needs and availability of data are discussed in 
relation to strength, refractoriness, resistance of various 
types, electrical and thermal properties, upper atmosphere 
phenomena, and thermal stability. 


Chromium. See Aircraft Materials—Heat Resisting. 
Corrosion. See also Aircraft Materials—Light Metals. 


Accelerated Corrosion Tests of Sandwich-Type Construc- 
tion, J.E.HALKIAS. Corrosion v 16 n 9 Sept 1960 p 24, 26, 
28, 30. Tests described involve segments of full sized honey- 
comb panels used in high performance aircraft and evyalu- 
ation of components from full and partial size panels; cyclic 
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tests involving alternate wetting and heating; data derived 
are useful to discriminate among alternate materials and 
processes but do not give results necessarily correlated with 
service experience. 


Corrosion Prevention in Aerospace Industries, R.A.COLE. 
Corrosion Technology v 7 n 10 Oct 1960 p 320-4. Corrosion 
protection of stainless steel and light alloy airframes; clad 
sheeting used on exterior of aircraft; use of paints and 
anodic coatings; HAE and MEL processes for protection of 
magnesium alloys; spray coating; anti-corrosion measures 
according to categories of aircraft. 


Creep. See also Aircraft Materials—Heat Resisting. 


Investigations of Creep Behavior of Structural Joints Under 
Cyclic Loads and Temperatures, L.MORDFIN, N.HALSEY, 
G.E.GREENE. NASA—Tech Note n D-181 Oct 1959 87 p. 82 
specimens tested included riveted joints of 2024-T3 clad alu- 
minum alloy, and riveted and spot-welded joints of 17-7 PH 
(TH 1050) stainless steel; results show wide variance but 
indicate certain trends which permit estimation of cyclic 
ereep behavior of joints. 


Predicted Behavior of Rapidly Heated Metals in Compres- 
sion, E.Z.STOWELL, G.J.HEIMERL. NASA—Tech Report n 
R-59 1960 15 p. Phenomenological relation, proposed in NACA 
Report 1343 1958, for metal in tension at elevated tempera- 
tures is applied to compression under rapid-heating condi- 
tions; predictions of behavior of 7075-T6 Al alloy sheet under 
unrestrained constant-stress conditions and under completely 
restrained conditions for temperature rates from 0.1 F to 100 
F per sec; pertinence to high speed aircraft and missiles 
applications. 


Theoretical Analysis of Creep Collapse of Columns, F.R. 
SCHLECHTE. NASA—tTech Note n D-95 Sept 1959 46 p. 
Creep variational principle is applied to analyze idealized 
H-section and solid rectangular section columns; charts are 
given for critical lifetime parameters based on various theo- 
ries; comparisons made between theories for rectangular 
section columns and previous test data indicate that linear 
stress theory gives nearly same result as nonlinear stress 
theory. 


Fatigue. See also Aircraft Materials—Heat Resisting; Aircraft 
Materials—Steel; Aluminum and Alloys—Fatigue; Metals and 
Alloys—Fatigue. 


Acoustical Fatigue Test Procedures, D.M.FORNEY, Jr. 
Noise Control v 6 n 1 Jan-Feb 1960 p 11-21, 49. Test facilities 
used by aircraft industry discussed in which both direction 
of propagation of sound wave could be controlled to some 
degree and necessary high sound intensities could be pro- 
duced; variations found in equipment design and use, test 
techniques and objectives, and analysis procedures which 
characterize state of art in industry, are dealt with. 39 refs. 


Acoustically Induced Fatigue—Cause, Solution and Design 
Analysis, E.W.THRALL, Jr. SAE—Paper n 164A for meeting 
Apr 5-8 1960 23 p; see also abstract in SAE—J v 68 n 7 July 
1960 p 52-5. Paper presents fatigue problem that developed 
in empennage area of Navy A3D aircraft, ground and flight 
test programs undertaken, and results; five areas where 
acoustical fatigue occurred most frequently and type and 
size of material listed; effective solution to cracking problem 
found was addition of elastomer at point where cracks oc- 
curred; procedure whereby tests results may be incorporated 
with analytical analysis to produce curves for design analysis. 


Fatigue Damage During Complex Stress Histories, H.W. 
LIU, H.T.CORTEN. NASA—Tech Note n D-256 Nov 1959 56 
p. Relation between fatigue life and relative number and 
amplitude of imposed cycles of stress is determined in wire 
specimens of 2024-T4 and 7075-T6 aluminum alloys and hard 
drawn steel; for set of data completed, agreement between 
computed and experimentally determined fatigue life was 
excellent. 


Fatigue Resistance, C.R.SMITH. Aircraft Eng v 32 n 375 
May 1960 p 142-4. Theory of having bearing, tear-out, and 
tension area sufficient to develop full shear strength of rivet 
in aircraft structures is not necessarily sound when fatigue 
life is considered; marked improvements in fatigue resistance 
can be achieved by reducing underlying areas to such extent 
that they are incapable of inducing loads causing fatigue 
failures of main structure; results of tests involving fatigue 
failure and seven considerations in design of fatigue resistant 
structures. 


Fatigue Strengths of Aircraft Materials—Axial-Load Fa- 
tigue Tests on Edge-Notched Sheet Specimens of 2024-T3 and 
7075-T6 Aluminum Alloys and of SAE 4130 Steel with Notch 
Radii of 0.004 and 0.070 inch, H.J.GROVER, W.S.HYLER, 
L.R.JACKSON. NASA—Tech Note n D-111 Sept 1959 25 p. 
Results of tests made at Battelle Memorial Inst, on specimens, 
each having theoretical stress-concentration factor of 4.0; 
tests were run at 0 and 20,000-psi nominal mean stress; com- 
parison with results previously obtained. 
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Investigation of Nonpropagating Fatigue Cracks, A.J. 
McEVILY, Jr., W.ILLG. NASA—Tech Note n D-208 Dec 1959 
29 p. Through consideration of stresses existing at tip of 
fatigue crack, attempt is made to account for nonpropagating 
fatigue cracks; it is concluded that such cracks may form 
under constant-amplitude cyclic loading if crack closes during 
compression or if effective radius is larger than that of initial 
notch; results on steel and aluminum alloys compare favor- 
ably with predictions. 


Method of Estimating Fatigue Life of Aircraft Structures 
with Particular Reference to Engine Supporting Structure, 
V.H.KNIGHT. English Elec J v 16 n 4 Dee 1959 p 16-28. 
Assessment of endurance limit of structure, under application 
of varying magnitudes of load, which become fatigue life, 
and its equation to load spectrum, which represents number 
of times loads of varying magnitudes are applied; fatigue 
tests; stress due to engine power; combined stresses; safety 
factors. 


On Models for Probability of Fatigue Failure of Structure, 
E.PARZEN. AGARD—Report n 245 Apr 1959 21 p. (Received 
Sept 1960). Report represents attempt, based on probability 
theory, to survey some of problems involved in evaluating 
structural safety; review of probabilistic considerations in- 
volved in evaluating strength of materials, and construction of 
so called S-N curves; probabilistic model for life before 
fatigue failure of structure. 


Resonant Fatigue Failures Associated with Noise, R.N. 
BINGHAM. SAE—Paper n 164B for meeting Apr 5-8 1960 
20 p. Characteristic of important noise sources and noise 
environments which induce damage; fatigue failures obtained 
in ground sonic fatigue tests conducted on four USAF multi- 
engine jet powered aircraft illustrate nature and extent of 
incidence of sonic fatigue; types of structural failure; need 
for establishment of design criteria enabling better prediction 
of sonic fatigue; design development philosophy and inspec- 
tion requirements. 


Symposium on Fatigue of Aircraft Structures. ASTM—Spe- 
cial Tech Publ n 274 1960 188 p ($4.00). Papers presented at 
Third Pacific Area Meeting, San Francisco, Oct 14-15 1959. 
Introduction, H.F.HARDRATH; Quantitative and Systematic 
Attack on Fatigue, E.T.HAIRE; Development of Fatigue 
Loading Spectra for Testing Aircraft Components and Struc- 
tures, A.J.McCULLOCH: Method for Sonic Fatigue Testing, 
R.H.VREELAND; Low Cycle Fatigue Strength of Pressurized 
Components, J.PADLOG, I.RATTINGER; Development Fa- 
tigue Testing of Large Helicopter Rotor Blade, A.A.LI- 
SCHER; Production Methods of Cold Working Joints Sub- 
jected to Fretting for Improvement of Fatigue Strength, 
K.T.WATERS; Method for Predicting Rate of Fatigue-Crack 
Propagation, A.J.McEVILY, Jr, W.ILLG: Observation Con- 
cerning Cycle Ratio in Cumulative Damage, H.J.GROVER; 
Variable-Amplitude Fatigue Test of Aluminum-Alloy Speci- 
mens, H.F.HARDRATH, E.C.NAUMANN. 


Glass. See Aircraft Materials—Heat Resisting. 
Heat Resisting. See also Aircraft Materials—Ceramic; Aircraft 


Materials—Plastices; Aircraft Materials—Steel; Aircraft Ma- 
terials—Testing; Metals and Alloys—Heat Resisting; Nickel 
and Alloys—Heat Resisting. 


Aircraft Superalloys by Powder Metallurgy, M.W.TOAZ, 
G.F.DAVIES, R.D.JOHNSON. Metal Powder Industries Fed- 
eration—Proc 16th Annual Meeting Apr 1960 p 152-9. Feasi- 
bility of producing powder metallurgy extrusion billets of 
superalloys is discussed on basis of currently developed tech- 
nology; powders and processing methods described; data are 
presented on extrusion of superalloys, illustrating achievement 
of properties comparable to cast and wrought material. 


Calculated Effective Thermal Conductivities of Honeycomb 
Sandwich Panels, R.T.SSWANN. NASA—Tech Note n D-171 
Dec 1959 25 p. Steady-state temperature distribution through 
panels calculated with simultaneous radiation and conduction ; 
based on this temperature distribution, heat which will be 
transmitted is calculated; effective thermal conductivity de- 
fined; calculated results presented in dimensionless form com- 
pared with available experimental results. 


Continued Study of Advanced-Temperature Nickel-Base Al- 
loys to Investigate Vanadium Additives, J.C.FRECHE, T.J. 
RILEY, W.J.WATERS. NASA—Tech Note n D-260 Feb 1960 
34 p. Continuation of study of basic alloy system developed 
in NASA—Memo n 4-13-59E, indexed in Engineering Index 
1959 p 71; as-cast modifications of basic composition using 
vanadium and carbon, and tungsten, vanadium, and carbon, 
provided improved rupture and impact properties; tungsten 
vanadium carbon modification displayed 768-, 801-, and 101-hr 
as-cast rupture lives at 15,000-psi stress and temperatures of 
1800, 1850, 1900 F, respectively. 


Design of Transparencies, J.S.PRZEMIENIECKI. Roy Aero- 
nautical Soe—J v 63 n 587 Nov 1959 p 620-86 (discussion) 
656-8. Problems encountered in design of optical transparen- 
cies for supersonic aircraft with emphasis on effects of kinetic 
heating; methods of calculating temperature distribution in 
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glass or other panels subjected to kinetic heating or cooling; 

effects of nonuniform temperature distribution, dfferential 

expansion and edge restraints preventing thermal deforma- 

tions ; methods of calculating thermal stresses are suggested 

pine sconcent of “self-equilibrating’’ temperature distribution. 
refs. 


Development of Refractory Sheet Metal Structures, A.V. 
ETE aot errr v 68 1960 p 352-65 (dis- 
cussion -6. Indexed in Engineering Index 195 
SE ah ing Index 9 p 71 from 


Exploratory Investigation of Several Coated and Uncoated 
Metal, Refractory, and Graphite Models in 3,800° F Stagna- 
tion Temperature Air Jet, O.F.TROUT, Jr. NASA—Tech 
Note n D-190 Feb 1960 73 p. Details of tests of coated and 
uncoated molybdenum, tungsten, refractory materials, and 
graphite models in Mach number 2.0 air jet; tabulation of 
materials and results obtained which indicate that presently 
known materials can be used to withstand high-velocity high- 
temperature air at conditions of tests. 

Flight in Thermosphere, W.S.PELLINI, W.J.HARRIS, Jr. 
Metal Progress v 77 n 3, 4, 5, 6 Mar 1960 p 69-75, Apr p 
113-15, May p 89-92, June p 83-93. Mar: Materials require- 
ments for thermal protection systems; new concepts required 
which base selection of airframe materials on thermal as well 
as on mechanical properties. Apr: Materials for nonmelting 
heat sink systems. May: Materials for ablation, sublimation 
and transpiration systems. June: Material requirements for 
radiative systems. 


Heat Protection by Ablation, R.M.WOOD, R.J.TAGLIANI. 
Aero/Space Eng v 19 n 7 July 1960 p 32-8, 45. Model consist- 
ing of metal load carrying structure with protective coating 
is chosen as method of dissipating severe heating encountered 
by hypersonic vehicles in transient flight; domains of heating 
are almost complete ablation, partial and no ablation; results 
give relative coating weights required with protection mate- 
rials for different environmental situations, emphasizing need 
for different thermal properties with various environments. 

High-Temperature Tensile Properties of Wrought Sintered 
Tungsten, P.F.SIKORA, R.W.HALL. NASA—Tech Note n 
D-79 Sept 1959 16 p. Tensile tests at temperatures from 2500 
to 4400 F were conducted on specimens fabricated from \% in. 
diam swaged bars and material from five producers evalu- 
ated; ultimate tensile strengths and fracture ductility data 
reported. 

Initial Investigation of Are Melting and Extrusion of 
Tungsten, F.A.FOYLE, G.E.McDONALD, N.T.SAUNDERS. 
NASA—tTech Note n D-269 Mar 1960 35 p. Study was made to 
investigate arc melting as method for breaking up coarse 
grain structure of arc cast ingots, and to evaluate mechanical 
properties of arc cast and extruded tungsten; tabulation of 
results obtained. 

Investigation of Aluminum Phosphate Coatings for Therma] 
Insulation of Airframes, A.G.EUBANKS, D.G.MOORE. NASA 
—Tech Note n D-106 Nov 1959 28 p. Coatings were prepared 
by mixing inert ceramic fillers with aqueous solution of mon- 
aluminum phosphate, and applied at thicknesses from (0.002 
to 0.20 in. to various metals and alloys by spraying, brush- 
ing, or dipping; combination of high refractoriness, low 
curing temperature, and variable emittance suggests useful- 
ness of coatings when applied as thin layer. 


Investigation of Problems Associated With Use of Alloyed 
Molybdenum Sheet in Structures at Elevated Temperatures, 
E.E.MATHAUSER, B.A.STEIN, D.R.RUMMLER. NASA— 
Tech Note n D-447 Oct 1960 60 p. Results of study to explore 
capabilities and limitations of thin Mo-0.5Ti sheet; tests 
ranging from room temperature to 3000 F on _ resistance 
welded corrugated core sandwiches with W-2 coating and on 
coated oxidation and tensile specimens; performance of sand- 
wiches in compressive strength and static oxidation tests, 
tensile properties of coated Mo sheet, and life of coated speci- 
mens in static oxidation tests. 


Investigation of Role of Gaseous Diffusion in Oxidation of 
Metal Forming Volatile Oxide, J.L.MODISETTE, D.R. 
SCHRYER. NASA—Tech Note D-222 Mar 1960 25 p. Analysis 
of oxidation rate of oxide indicates diffusion of oxygen to 
metal surface to be rate controlling factor; oxidation rate 
of molybdenum is measured in temperature range of 1945 to 
2959 R in flowing gas stream and found to increase with 
temperature, diffusivity and flow velocity; activation energy 
of oxidation of molybdenum in temperature range 2450 to 
2950 R was determined by use of equation derived. 


Materials and Techniques for High Temperature Com- 
ponents. Electromechanical Components & Systems Design v 
3 n 12 Dec 1959 21 p between p 55-82. High temperature 
problems in designing aircraft and missile insulation connec- 
tions and bearings; evaluation of insulation systems, Insu- 
lating materials and space factor in insulation ; soldered 
connections and solder alloys; high temperature and high 
speed ball bearings and their lubrication; needle bearings. 


Optimum Design of Insulated Tension Members Subjected 
to Aerodynamic Heating, J.R.DAVIDSON. NASA—Tech Note 
n D-117 Dec 1959 38 p. Method for determining weight effi- 
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ciency of insulated heat sink structures by which lightest 
total structural weight may be found for any selected insu- 
lating and load carrying materials in terms of load parameter 
which accounts for load, insulation material, and flight time; 
charts presented for optimum total structural weights for 
Be, HK31A Mg, 2024-T4 Al, MST 185 Ti, 17-7PH stainless 
steel, and Inconel X based on initial temperature of 75 F. 


Range of Interface Thermal Conductance for Aircraft 
Joints, M.E.BARZELAY. NASA—Tech Note n D-426 May 
1960. 63 p. 100 aluminum-alloy and _ high-temperature-alloy 
specimens consisting of stringer joined to skin surface were 
tested under simulated aerodynamic heating conditions; inter- 
face thermal conductance was determined from transient tem- 
perature records. 


References to Research on High-Emissivity Surfaces. Bat- 
telle Memorial Inst—DMIC Memorandum 57 June 27 1960 8 
p. Memorandum prepared as reference to some of organiza- 
tions that are or have been active in studying emissivity of 
materials with various surface preparations. 20 refs. 


Refractory Materials, R.I.JJAFFEE, D.JJ.MAYKUTH. Aero/ 
Space Eng v 19 n 6, 7 June 1960 p 22-7, 48, July p 39-44. 
June: Technology and low temperature behavior; general 
technology of refractory materials, availability, methods of 
extraction, consolidation to primary shapes, and fabrication 
to secondary shapes and end items; stability of materials and 
mechanical behavior, particularly low temperature brittleness 
problem. July: Mechanical behavior at elevated temperature 
and physical properties important in controlling thermal 
stresses developed in structural applications. 45 refs. 


Refractory Nonmetals for Use in Hypersonic Aircraft, 
J.M.NOWAK. SAE—Trans v 68 1960 p 571-7. Indexed in 
Engineering Index 1959 p 72 from SAE Paper n 56S. 


Single-Skin Sandwich for Hot Parts is Strong, Light, M.J. 
BREITENBACH, B.LAKE. SAE—J v 68 n 3 Mar 1960 p 
82-5. Indexed in Engineering Index 1959 p 72 from SAE— 
Paper n 99T 1959. 


State of Art-—-Chromium and Rhenium, J.W.WILSON. 
Space Aeronautics v 33 n 3 Mar 1960 p 45-9. Review of basic 
advantages of using refractory metals for solving high tem- 
perature problems of aerospace vehicles; properties of de- 
velopmental alloys discussed include tensile strength, elonga- 
tion, creep, stress rupture, and modulus of elasticity. 


Strength Prediction After Severe and Complex Thermal 
Histories, D.M.BADGER, C.D.BROWNFIELD. SAE—Paper 
n 228C for meeting Oct 10-14 1960 14 p. To test structural 
materials used in vehicles in severe thermal environments, 
Northrop Corp developed procedures which are based on use 
of rate-process theory in form of time-temperature parameter 
to overaging or annealing reaction; curves covering strength 
in tension, compression, bearing, and shear at several test 
temperatures after variety of exposure conditions were de- 
veloped for Al alloy 7075-T6; application of same approaches 
to other alloys. 


Structural Effects of Kinetic Heating, Some Factors Af- 
fecting Choice of Materials, W.G.HEATH. Roy Aeronautical 
Soe—J v 63 n. 587 Nov 1959 p 615-19 (discussion) 656-8. 
Paper considers how structural efficiency, stiffness, creep and 
fatigue may affect choice of materials suitable for structures 
operating at temperatures up to 500 C; main concern is with 
available materials, i.e. aluminum alloys, titanium alloys and 
steels; reference made to problems of flight at temperatures 
up to 1000 C. 


Thermal Fatigue of Ductile Materials—III: Behavior of 
Crucible 422 Steel, F.J.CLAUSS. NASA—Tech Note n D-69 
Oct 1959 23 p. Behavior and effect of constrained and free 
thermal cycling on subsequent stress rupture life were studied 
on specimens which were alternately heated and _ cooled 
through maximum cycle temperature from 1000 to 1500 F and 
minimum cycle temperature of 200 F; results obtained. See 
NACA—Tech Notes 4160 and 4165, indexed in Engineering 
Index 1958 p 59. 


Thermal-Stress Fatigue Cracking of Turbine Buckets Oper- 
ated at 1700° F in Turbojet Engine with Frequent Starts and 
Stops, R.A.SIGNORELLI, J.R.JOHNSTON, J.W.WEETON. 
NASA—Tech Note D-125 Oct 1959 16 p. Investigation to 
determine effects of advanced temperature operation on 
thermal stress fatigue resistance of nickel base alloys SEL-1, 
B and B, Inconel 713 cast, and wrought Udimet 500 indi- 
cated that materials developed thermal stress fatigue cracks 
after short operating times in J47 engine; although buckets 
were operated up to 63 hr after crack detection, only one 
fracture occurred. 


Thermal-Stress Fatigue Cracking of Turbine Buckets Oper- 
ated at 1700 F in Turbojet Engine with Long Periods of 
Operation Between Starts, R.A.SIGNORELLI, J.R.JOHN- 
STON, W.J.WATERS. NASA—Tech Note D-272 Feb 1960 
22 p. Thermal-stress fatigue resistance of alloys Sel-1, B & B, 
forged Udimet 500, and Inconel 713 was studied in J47 engine 
and data compared with those of earlier investigation (see 
NASA—Tech Note D-125 separately indexed); data include 
number of starts to cause bucket cracking, to crack 50% of 
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buckets of each alloy group, and mode and rate of crack 
progression to cause fracture of buckets. 


Thermophysical Properties of Solid Materials, A.GOLD- 
SMITH, T.E.WATERMAN. US Air Force—Wright Air De- 
velopment Center, WADC Tech Report 58-476, Jan 1959, 415 
p. (Available, Office Tech Services, Washington, DC, Ee 
151715), $6.00. Compilation of data, prepared by Propulsion 
and Fluids Research Dept, Armour Research Foundation, Chi- 
cago, represents partial result of first year’s effort to com- 
pile all test data since 1940: materials find application in mis- 
siles, aircraft, conventional or nuclear power plants, or allied 
equipment, melting above 1000 F; exceptions limited to plas- 
tics or composite materials. 

Light Metals. See also Aircraft—Stresses; Aircraft Manufac- 
ture—Sandwich Construction; Aircraft Materials—Fatigue; 
Aircraft Materials—Heat Resisting; Aircraft Materials— 
Testing. 

Aluminium and Aircraft Engineering, A.J.KENNEDY, A.R. 
SOLLARS. Aircraft Eng v 32 n 374 Apr 1960 p 100-5. Survey 
of range of aluminum alloys with special consideration given 
to certain specific types of alloy which are most promising as 
well as most difficult to use successfully in aircraft struc- 
tures; alloys are all of high-strength precipitation hardening 
type; fabrication processes; corrosion and stress corrosion. 

Lithium in Aluminum—X2020, E.H.SPUHLER, A.H. 
KNOLL, J.G-KAUFMAN. Metal Progress v 77 n 6 June 
1960 p 80-2. Tests on new aluminum alloy developed for air- 
craft by Alcoa; alloy is strong, both in tension and compres- 
sion, over considerable range of temperatures; good design 
and manufacturing techniques to minimize stress concentra- 
tion points are necessary, because alloy is somewhat notch 
sensitive; nominal composition of alloy designated X2020-T6 
is 1.1% Li, 4.5% Cu, 0.5% Mn and 0.2% Cd. 

Magnesium and Aircraft Engineering, A.J.KENNEDY, A.R. 
SOLLARS. Aircraft Eng v 32 n 3871 Jan 1960 p 16-22. Alloy- 
ing possibilities of magnesium are reviewed with particular 
consideration of those properties which are of special interest 
and concern in aeronautics; assessment is attempted of their 
present and future applications. 


Ramjets Rely on Mag-Thorium Castings, C.P.KING. Modern 
Metals v 16 n 2 Mar 1960 p 76, 78, 80, 82. Chemical com- 
position of HK31 alloy employed by Marquardt Corp, Van 
Nuys, Calif is 2.5 to 4.0% thorium, 0.5 to 1.0% zirconium, 
0.3% maximum impurities, balance magnesium; excellent 
strength at high temperatures and other properties of new 
magnesium alloys noted; costs reduced by casting; how 
problems arising in design, foundry practice, quality control, 
corrosion prevention, and joining were solved. 

Structural Aluminium Alloys for High Speed Flight, W.M. 
DOYLE. Roy Aeronautical Soc—J v 64 n 597 Sept 1960 p 
535-48. Discussion of mechanical properties of current and 
newly developed aluminum alloys suitable for use in transport 
aircraft; design data show relative merits of each alloy and 
their further use in space vehicles and missiles is considered. 


Magnesium Alloys. See Aircraft Materials—Light Metals; Mag- 
nesium and Alloys. 


Nickel Alloys. See also Aircraft Materials—Heat Resisting. 


Effects of Various Aging Heat Treatments and Solution- 
Annealing and Aging Heat Treatments on Tensile, Creep, 
and Stress-Rupture Strengths of Inconel X Sheet to Tem- 
peratures of 1400 F, F.W.SCHMIDT, J.FARQUHAR, I.M. 
KURG. NASA—Tech Note n D-374 June 1960 32 p. Effects of 
six heat treatments on tensile strength, minimum creep rate, 
0.2% creep strength in 5 and 10 hr, and on 10- and 100-hr 
stress-rupture-strength of Inconel X sheet at 1000, 1200 and 
1400 F; aging treatments gave greatest tensile strength for 
all test temperatures. 


“K’? Monel Solves Arresting Hook Problem, A.R.MEAD. 
Metal Progress v 78 n 3 Sept 1960 p 117-20. Special elec- 
tronic equipment in tail section of carrier-based S2F-1 Tracker 
required that its arresting hook be fabricated from non- 
magnetic alloy of high strength; “‘K’’ Monel was selected by 
Grumman Aircraft because of its good flash welding charac- 
teristics, excellent corrosion resistance, good reproducibility 
of properties in forgings and its nonmagnetic nature; perme- 
ability at 200 oersteds is 1.0019 when metal is cold reduced 
20% and aged. 

Plastics. See also Aircraft—Fuel Tanks; Aircraft Materials— 
Testing. 

Glasfaserverstaerkte Kunststoffe im Flugzeug- und Fahr- 
zeugbau, K.A.F.SCHMIDT. Zeit fuer Flugwissenschaften wv 8 
n 5 May 1960 p 140-5. Glass fiber reinforced plastics in air- 
craft and vehicle construction; advantages of ‘material with 
respect to low weight and simple methods required for manu- 
facture, particularly as regards molding; examples show 
factors which have to be taken into consideration when em- 
ploying glass fiber reinforced plastics and what possibilities 
are or will be used in near future. 


Ingenious Insulation for Jets. Modern Plastics v 37 n 1 
Sept 1959 p 102-3, 180, 186. Heat loss from jet airliners is 
reduced by use of double-floor construction with hat-shaped 
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reinforced-plastics spacers; design has twice insulating value 
of similar all-aluminum floor; same type spacer for light- 
weight trailer; spacers are bonded to aluminum floor panels; 
material is molded of epoxy resin and glass cloth in matched 
steel die. 

Structural and Insulative Characteristics of Ablating Plas- 
tics, F.A.VASSALLO, N.E.WAHL, G.A.STERBUTZEL, akan 
BEAL. SAE—Paper n 168C for meeting Apr 5-8 1960 17 p. 
Report on tests conducted at Cornell Aeronautical Laboratory 
on glass- and asbestos-reinforced laminates under ablating 
conditions; temperature profiles within plastics determined as 
function of time and correlated with analytic expressions ; 
strength of residual plastic was measured during ablation and 
expressed by empirical relation; heats of ablation and abla- 
tion temperatures of certain plastics were measured; deg- 
radation of materials was examined after ablation. 


Powder Metals. See Aircraft Materials—Heat Resisting. 
Protective Coatings. See Aircraft Manufacture—Finishing ; 


Aircraft Materials—Corrosion; Aircraft Materials—Heat Re- 
sisting. 


Rain Erosion. See Aircraft—Rain Erosion. 

Rhenium. See Aircraft Materials—Heat Resisting. 

Rubber. See Aircraft—Fuel Tanks. 

Stainless Steel. See Aircraft Materials—Steel. 

Steel. See also Aircraft Manufacture—Sandwich Construction ; 


Aircraft Materials—Fatigue; Aircraft Materials—Heat Re- 
sisting; Steel—Protective Coatings; Steel—Weldability; Steel 
Castings; Steel Corrosion; Steel Heat Treatment. 


Axial-Load Fatigue Tests on 17-7 PH Stainless Steel Under 
Constant-Amplitude Loading, H.A.LEYBOLD. NASA—Tech 
Note n D-439 Oct 1960 17 p. Tests conducted at room tem- 
perature on notched and unnotched sheet specimens of steel 
such as used in shells or fuel tanks of missiles; notched 
specimens had theoretical stress-concentration factors of 2.32, 
4.00, and 5.00; all specimens were tested under completely 
reversed loading; S-N curves for each specimen with predic- 
tions of fatigue behavior of notched specimens near fatigue 
limit. 

Design Information on PH 15-7 Mo Stainless Steel for Air- 
craft and Missiles, R.J.FAVOR, O.L.DEEL. W.P.ACHBACH. 
Battelle Memorial Inst—DMIC Report 135 Aug 22 1960 7 p, 
2 appendices 29 p. Metallurgical considerations of PH 15-7 
Mo alloy; its fabrication; appendices deal with proposed 
design allowable strengths for MIL-HDBK-5 and mechanical 
properties data plots. 


Design Information on 17-7 PH Stainless Steel for Aircraft 
and Missiles, R.J.FAVOR, O.L.DEEL, W.P.ACHBACH. Bat- 
telle Memorial Inst—DMIC Report 137 Sept 23 1960 8 p, 2 
appendices 25 p. Metallurgical considerations of 17-7 PH al- 
loy; fabrication. Appendices deal with proposed design allow- 
aus ebronedn for MIL-HDBK-5 and mechanical properties 
ata plots. 


Designing with AM-350 and AM-355 High Strength Stain- 
less, T.H.McCUNN. Space/Aeronautics v 33 n 2 Feb 1960 p 
79-80, 84, 89-90, 94. Developed by Allegheny Ludlum Steel for 
use in aircraft and missiles, these steels combine good forma- 
bility in annealed condition with high strength and ductility 
and good corrosion and oxidation resistance up to about 900 F 
in hardened condition; tabulation of tensile and stress-rup- 
ture properties and nominal alloy compositions; two heat 
pi recommended for hardening, and two ways of cold 
rolling. 


Developing Materials for M-3 Bristol 188. Aeroplane & 
Astronautics v 99 n 2548 Aug 19 1960 p 216-19. Report on 
stainless steel welded research aircraft currently under con- 
struction in Great Britain; problems of material selection; 
sheet and plate form; bar and forging form; selection of 
fasteners and piping. 


Einfluss des Ferrits und der Sigmaphase etc, H.TAUSCHER, 
H.BUCHHOLZ. Neue Huette v 4 n 12 Dec 1959 p 716-25. 
Effect of ferrite and sigma phase on properties of austenitic 
chromium nickel steels, particularly of aircraft steel LW 
1670 (0.12% C 18-10 with %2 Mn and 0.8% Ti); evaluation 
of investigations leads to conclusion that with 3% max 
ferrite long heating of 600-700 CG does not cause embrittle- 


ment even if ferrite is completely transformed into sigma and 
austenite. 24 refs. 


Review of Certain Ferrous Castings Applications in Air- 
craft and Missiles, J.VARGA, Jr. Battelle Memorial Inst— 
DMIC Report 120 Dee 18 1959 49 p. Types of aircraft castings 
including engine, ground support equipment, primary air- 
frame and miscellaneous castings; requirements for steel 
aircraft and missile castings with regard to accuracy and 
precision of configuration, inherent quality, performance abil- 
ity and reliability of delivery; alloy requirements; design; 
casting processes. 34 refs. ; 


Stainless Steel Supersonic Aireraft. Metallurgia v 62 n 871 
Sept 1960 p 110-14 ; see also Iron & Steel v 33 n 11 Get 1960 
DP 489-93; Aircraft Production v 22 n 10 Oct 1960 p 402-6; 
Engineering vy 190 n 4925 Sept 9 1960 p 38384. Closest co- 


Stresses. 
Testing. 


Titanium. 


Tubing. 


Tungsten. 
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operation between Bristol Aircraft and Firth-Vickers Stainless 
Steels in selection of materials for major structural parts for 
Bristol Type 188 supersonic research aircraft due to fly at 
speeds exceeding 1500 mph; complex 12% chromium stainless 
steel of FV.448 type was chosen because it meets most re- 
quirements; fasteners used. 


Stainless Steels for Aircraft and Missiles, A.M.HALL. 
Battelle Tech Rev v 9 n 4 Apr 1960 p 9-14. Martensitic, semi- 
austenitic precipitation hardening and cold rolled austenitic 
stainless steels are reviewed for their mechanical and other 
properties in various applications in aircraft industry ; empha- 
sis directed toward improvement of transverse ductility and 
toughness, increased tearing resistance, and new methods of 
joining, heat treating, and welding. 


See Aircraft—Stresses; Aircraft Materials—Fatigue. 


See also Aircraft—Stresses; Aircraft Manufacture— 
Sandwich Construction; Aircraft Materials—Fatigue; Air- 
eraft Materials—Heat Resisting; Wind Tunnels. 


Limited Investigation of Crushable Structures for Accelera- 
tion Protection of Occupants of Vehicles at Low Impact 
Speeds, T.C.O’BRYAN, H.G.HATCH, Jr. NASA—Tech Note 
N D-158 Oct 1959 24 p. Tests were made with two foamed 
plastics and aluminum-honeycomb structure to study their 
behavior under abrupt deceleration; measurements of three 
components of acceleration as well as high speed photography 
were used to describe behavior of materials; aluminum honey- 
comb is efficient material for impact load alleviation from 
Say of usable material depth and it exhibits very little 
rebound. 


Preliminary Investigation of Penetration of Slender Metal 
Rods in Thick Metal Targets, J.L.SUMMERS, W.R.NIE- 
HAUS. NASA—Tech Note n D-137 Dee 1959 9 p. To study 
effects on target cratering of solid projectiles, slender steel 
and tungsten carbide rods were fired into targets of copper, 
lead, and steel at impact velocities to about 11,000 fps; for 
rods impacting at high speed, cavities produced were deeper 
and wider in comparison to those produced by comparable 
length jets from shaped explosive charges. 


Research Testing, A.E.BINGHAM. Soc Engrs—J & Trans v 
1 n 2 Apr-June 1960 p 79-94 (discussion) 94-9. Review of 
material testing methods for aircraft construction; testing 
for strength and fatigue; research testing for hydraulics of 
high speed aircraft and missiles; drop testing; vibration test- 
ing and apparatus; fatigue spectrum control; test and re- 
search data retrieval system. 


Testing Techniques for Elevated Temperature Structures, 
S.L.SHAW, C.H.STEVENSON. SAE—Paper n 228B for meet- 
ing Oct 10-14 1960 11 p. Techniques and specialized test 
equipment evolved at Douglas Aircraft Co that permit simula- 
tion in laboratory of all conditions of aero-space vehicles 
thermal, physical and chemical environments; equipment to 
conduct stress-temperature-time spectrum tests of materials; 
resistance heating techniques; material test set-up employing 
high intensity radiator; “ANDERSOMETER” used to deter- 
mine thermal properties of different materials is based on 
principle of heat transfer from material by radiation only. 


See also Aircraft Materials—Heat Resisting; Tita- 
nium Sheet. 


Design Criteria for 6Al-4V Titanium Alloy at Room and 
Elevated Temperatures, M.M.LEMCOE, J.K.CHILDS. ASTM 
—Bul n 246 May 1960 p 41-6. Design data in tabular form and 
in curves, showing effect of temperature on mechanical 
properties of alloy under study as aircraft material ; results 
for tensile, compressive, bearing, and shear properties of 
bar and sheet at 75 to 1000 F, tensile properties of sheet 
after 100-hr exposure at 600, 800, and 1000 F, minimum bend 
radius for 105° bend and notched tensile strength at 75-1000 
F, torsional properties at room temperature. 


Tensile Properties of 6Al-4V Titanium Alloy Sheet Under 
Rapid-Heating and Constant-Temperature Conditions, H.L. 
PRICE. NASA—Tech Note n D-121 Nov 1959 26 p. Yield and 
rupture strength obtained compared with yield and tensile 
strengths of elevated temperature tensile stress strain tests 
for %-hr exposure; temperature rate parameter Is used to 
construct master curves from which stresses and temperatures 
for yield and rupture can be predicted; yield temperatures at 
rates from 0.2 to 100 F per sec are calculated from phe- 
nomenological relation between stress, strain rate, and tem- 
perature. 


Tube-Manipulation. Aircraft Production v 22 n 9 Sept 
1969 p 337-43. Equipment used by de Havilland at Hatfield 
works for semi-automatic bending, electrical annealing and 
electrolytic-etch part-numbering of stainless steel tubes for 
pipes employed in aircraft hydraulic systems ; details of bend- 
ing machine and bending head; annealing machine and its 
operations; electrolytic-etching, using Lectroetch BVIOA 
equipment is adopted as method of part-numbering tubes. 


See Aircraft Materials—Heat Resisting. 
See Aviators. 
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See also Aircraft Engine Manufacture; Aircraft Manufac- 
ture. 


Accident Prevention. How to Prevent Maintenance Accidents, 
W.C.COOLEY. Safety Maintenance v 118 n 5 Nov 1959 p 
12-14. Types of industrial maintenance hazards; program at 
Missile System Division, Lockheed Aircraft Corp, Calif, for 
safer maintenance, which includes safety training, proper 
safety equipment and constant supervision; list of safety 
devices compiled by Chief Safety Engineer of company, ap- 
plicable to most maintenance operations. 


Air Conditioning. See Air Conditioning—Aircraft Plants. 


Fire Protection. Increased Hazards—Increased Fire Protection. 
Safety Maintenance v 118 n 5 Nov 1959 p 32-4. New installa- 
tion of two centrifugal pumps, one driven by diesel engine, 
with combined capacity of 2500 gpm, erection of 300,000 gal 
standpipe reservoir and tripling length of existing fire loop 
at North American Aviation Inc. Downey, Calif; protection 
of entire plant including Missile and Autonetics Division and 
five-building research center is achieved as well as doubling 
of plant water storage supplies. 


Machine Tools. See also Aircraft Engine Manufacture; Air- 
craft Engines, Jet and Turbine—Maintenance and Repair; 
Aircraft Manufacture; Machine Tools—Control. 


Ask The Machine! J.S.GANTT. Am Mach/Metalworking 
Mfg v 104 n 17 Aug 22 1960 p 155-61. Description of quick 
method, simple enough to be used by inspector, of finding out 
if machine will produce new job within tolerance; three ex- 
amples of how careful attention to machine capability has 
overcome production problems in manufacture of aircraft gas 
turbine engines at Evandale, Ohio General Electric plant; 
various aspects of accuracy, precision and reliability of ma- 
chine discussed. 


Avro Stretcher. Aircraft Production v 22 n 6 June 1960 p 
206-15. Stretch forming machine installed at Chadderton 
works of A.V.Roe and Co, for forming large stainless steel 
panels for supersonic aircraft, has max tensile pull of 250 
tons and accommodates panels up to 50 ft in length by 6 ft 
6 in. in width; foundation structure; cross-sectional diagram 
of machine and diagram illustrating various movements and 
capacities; other features such as tension heads, indexing, 
gripper-jaws, tension-head traverse, and die-mounting; tabu- 
lation of range of material that can be manipulated. 


Boring Compressor Shafts, H.J.PEARSON. Aircraft Pro- 
duction v 22 n 1 Jan 1960 p 26-37. Background of develop- 
ment of special machine, designed by High Precision Equip- 
ment for Aero-Engine Div of Rolls-Royce; machine is used for 
profiling operations of turbine and compressor shafts; details 
of components and operation; hydraulics and hydraulic cir- 
cuit. 


Convair Production. Aircraft Production v 22 n 5 May 
1960 p 169-73. Specially designed heavy equipment is used 
in production of Convair 880 and 600 airliners at San Diego, 
Calif, plant of General Dynamics Corp; there are four rivet- 
ing machines, built by Nuclear Products Erco Div of A.C.F. 
Industries, three of which are used on wing-skin panels, and 
fourth on fuselage panels; spar miller built by Onsrud Ma- 
chine Works Inc has bed 105 ft in length and is of traveling 
head type, with speed of 300 in./min; radial draw-former 
machine, made by Cyril Bath Co., is capable of forming cir- 
cular bulkhead sections up to 12 ft in diam. 


Deburring Belling and Beading—Mechanical Preparation of 
Tube-Ends. Aircraft Production v 22 n 2 Feb 1960 p 42-7. 
Details of four units developed by de Havilland Aircraft Co, 
for these operations; automatic tube deburring machine re- 
moves ui] burrs from tubes in range of 3/16 to 1/2 in. in 
outside diam; power unit is Aro-Broomwade Par-A-matic air 
motor running at 1500 rpm; machine for hot belling ends 
of titanium tubing; die chuck used and four heating elements ; 
mechanical beading machine, to produce beading of satisfac- 
tory quality for complicated shapes; form-roller mechanism 
and die blocks. 


Large Ring Parts. Aircraft Production v 22 n 7 July 1960 
p 256-61. Construction and design of multi-roller radial Flo- 
turning machine, installed at East Hartford plant of Pratt 
and Whitney Aircraft on F75 engine production; tubular 
parts from 28 to 80 in. diam and up to 30 ft length can be 
formed at one pass; tool steel of suitable characteristics, 
hardened to 60-65 Re must be used to withstand heavy form- 
ing pressure; principle of multi-roller Floturn machine show- 
ing use of five rollers at each of three stations. 


North American Tooled Up for Fighters and Bombers of 
Future, C.0.HERB. Machy (NY) v 66 n 5 Jan 1960 p 95-102; 
see also Machy (Lond) v 96 n 2472 Mar 30 1960 p 700-5. Out- 
standing examples of new equipment installed; tape controlled 
skin milling machine which will accommodate sheets up to 
12 ft wide by 45 ft long; Newton double head milling ma- 
chine taking end and face milling cuts on opposite sides of 
long flat extrusions; 3-dimensional profiling machine used for 
scribing and milling master model templates; design, control 
features and operation of these and other milling and grind- 
ing machines indicated. 
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“Skate’—Honeycomb Meets its Master. Am Mach/Metal- 
working Mfg v 104 n 16 Aug 8 1960 p 69-71. Three small 
tools performing job of three big tools at North American 
Aviation, Los Angeles, are actually exceeding calculated | out- 
put of more complex equipment; this triple-threat machining 
concept called ‘Skate’, edge-routs, welds and X-rays large 
(up to 10 by 30 ft) stainless steel panels for missiles and 
aircraft wing, fuselage and stabilizer sections; operations 
described. 

Tooling DC-8, E.W.HENDRY. Western Machy & Steel 
World v 51 n 9 Sept 1960 p 51-6. Illustrated report on DC-8 
tooling program, from portable broaching to plus-or-minus 
0.0004-in. tolerances through tape-controlled riveting of fuse- 
lages with aid of closed-circuit TV. 

Unconventional Tooling for Mach 2 Hustler, E.W.FEDDER- 
SEN. Machy (NY) v 66 n 10 June 1960 p 166-73; see also 
Machy (Lond) v 97 n 2493 Aug 24 1960 p 428-34. Unusual 
equipment used by Convair-Fort Worth in production of twice- 
speed-of-sound B-58 Hustler; four-station airfoil honeycomb 
saw guided by cam tracks; template-controlled mill cuts along 
five axes; skin panels formed by dieless drawing. 


Management. Reducing Paper Mill Through Methods and Sys- 
tems Simplification, H.A-HELSTROM, Jr. SAE—Paper n 
156A for meeting Apr 5-8 1960 9 p; see also abstract in SAE 
—J v 68 n 4 Apr 1960 p 90-1. Approach taken by Chance 
Vought Aircraft, Inc, Dallas, Tex, toward paperwork simplifi- 
cation; system introduced is illustrated by various examples 
relating to release system and procedures in handling of en- 
gineering orders, wind tunnel data card, man power control 
board, process chart ete; paper saving techniques available, 
such as use of econometric models, probability and statistics, 
operations research and linear programming methods. 


Materials Handling. See Materials Handling—Aircraft Plants. 


Production Control. Work Control Keeps Machines Busy, C. 
COUSHAINE. Am Mach v 104 n 2 Jan 25 1960 p 125-7. To 
solve problem of obtaining most efficient use from its pro- 
duction equipment, Twin Coach Co, Buffalo, NY which makes 
30 different aircraft and missile components, has developed 
work order control system; planning in four areas including 
parts priority, time and quantity scheduling, manufacturing 
dates and priority assignments; operation of system and its 
advantages. 


Stores Control. Stores System. Aircraft Production v 22 n 3, 
4 Mar 1960 p 100-9, Apr p 154-60. Mar: Methods adopted by 
Airspeed Div of de Havilland Aircraft Co, for receiving, 
storage, issuing and dispatch of raw materials and finished 
parts; design details of special trolleys, racks and_ bins, 
manufactured by stores department. Apr: Clerical and physi- 
cal methods used when issuing items both to production de- 
partments and to subcontractors. 


Test Facilities. See Aircraft—Testing; Aircraft Engines, Jet 
and Turbine—Testing; Wind Tunnels. 

Tools, Jigs and Fixtures. See also Tools, Jigs and Fixtures— 
Plastics; Welding Jigs and Fixtures. 


Destructible Mandrels. Am Mach/Metalworking Mfg v 104 n 
11 May 30 1960 p 79-81. Two plastic materials, Paraplast 33 
for low, and Paraplast 55 for high temperatures, employed 
by Chance Vought Aircraft, Dallas, Tex, are far more versa- 
tile than plaster as mandrel materials; both materials will 
melt out or can be washed out with tap water, and they are 
reusable if melted out; making molds; pouring; laminating 
and curing; melt-out and wash-out. 


Lick That Long Alignment Problem, H.H.FARRAR, L.L. 
VORHIES. Am Mach/Metalworking Mfg v 104 n 19 Sept 19 
1960 p 187-9. Special fixtures devised by Boeing Wichita Div 
have greatly simplified optical alignment of carriage support 
ways on 75- and 105-ft long gantry type wing skin millers 
and profilers; measurements with these fixtures are more ac- 
curate than before; checking ways on Onsrud mills; aligning 
secondary ways; lining up magnetic tape controlled Kearney 
& Trecker skin mills. 

Magnesium Tooling Plate at Work in Pacific Northwest, 
W.R.JAMES, R.B-MOUNSEY. Western Machy & Steel World 
v 51 n 9 Sept 1960 p 64-7. Illustrated examples of assembly 
jigs and fixtures, checking fixtures and gages, drill jigs, 
hydropress form blocks, layout tables, locating jigs, master 
plasters, master tools, plastic molds, profiling templates, rout- 
ing blocks and fixtures, rubber molds, spinning forms, stretch 
press forms, vacuum chucks, vibration testing equipment, 
welding fixtures, ete, made from magnesium tooling plate 
and used by Boeing Aircraft plants. 


Magnesium Tooling Plate—Critical Evaluation, J.M. 
HOCKETT. Am Mach/Metalworking Mfg v 104 n 22 Oct 31 
1960 p 94-6. As result of research at Grumman Aircraft, mag- 
nesium has replaced aluminum and mild steel in many tooling 
applications; reasons are interchangeability, minimum deflec- 
tion, machining cost, weldability, wear and corrosion resist- 
ance, and lightness. 


Optical Lineup in One Minute, J.A.GILARDO. Am Mach/ 
Metalworking Mfg v 104 n 18 Sept 5 1960 p 116-17. Optical 
alignment of huge aircraft jigs and fixtures for Convair 880 


AIRCRAFT PLANTS—Continued 
jetliner made with aid of electronic positioner and electronic 
leveler by one man in less than minute instead of previously 
two men in 20 min; accuracies are within 0.001 in. over 40 
ft. 
Waste Disposal. See Industrial Wastes—Aircraft Plants. 
AIRCRAFT PROPELLERS. See Aircraft—Propellers. 
AIRCRAFT STRUCTURES. See Aircraft—Design. 


AIRCRAFT WINGS. See Aerodynamics—Wings and Airfoils ; 
Aircraft—Design; Aircraft Manufacture. 


AIRDROMES. See Airports. 
AIRFOILS. See Aerodynamics. 
AIRPLANES. See Aircraft. 
AIRPORT RUNWAYS 

See also Airports. 


Cementstabilisering enligt verkblandningsmetoden, B. 
OERBOM. Cement & Betong v 35 n 1 Mar 1960 p 16-26. 
Method of soil stabilization with cement, using special mixing 
equipment; Royal Air Administration’s experience with 
method in runway construction; study of pavement quality 
obtained, as compared with that obtained by mix-in-place 
method. 


Compaction Requirements for Soil Components of Flexible 
Airfield Pavements. US Army Engineer Waterways Experi- 
ment Station—Tech Report n 3-529 Nov 1959 28 p. Degree 
of compaction required at different depths in soils beneath 
flexible airfield pavements constructed for use by aircraft 
with h-p tires and multiple wheels; data from pavements in 
actual service and accelerated traffic tests on controlled sec- 
tions; correlations between compaction effort applied to flexi- 
ble pavements by aircraft traffic and resulting densities at 
various depths; use of correlations in preparing compaction 
requirements. 

Gang Vibratory Rollers, Compact Sand. Eng & Contract 
Ree v 72 n 11 Nov 1959 p 111-13. Paving runways of Sault 
Ste. Marie, Canada airfield, after clearing out half-million 
yards of muskeg-like black muck, and overcoming serious 
compaction problem; airfield will have two main asphalt- 
paved runways, each 6000 ft long and 200 ft wide; tractor 
pulled three vibratory units on soil resembling “millions of 
ball bearings’; arrangement provided for 17-ft wide coverage 
with each pass. 


Landing Capacity of Runway, A.BLUMSTEIN. Operations 
Research v 7 n 6 Nov-Dec 1959 p 752-63. Expression for serv- 
ice rate of single runway in which aircraft are restricted by 
minimum space separation at beginning of common approach 
glide path and by minimum time separation at runway; it is 
shown that greatest improvement in present landing rate can 
be petierss by reducing separation at biginning of common 
path. 


Requirements for Airfield Pavement Surfaces, G.S. 
COOPER. Instn Civ Engrs—Proec v 14 Sept 1959 Paper n 
6375 p 19-22. Basie properties which airfield surface should 
possess; cost and ease of construction, wearing qualities, skid 
resistance, riding quality, resistance to jet temperatures and 
damage from fuel spillage, good visibility, and suitability for 
strengthening; materials considered are concrete and asphalt 
with stress on need for improvements to meet stated require- 
ments. 


Swedes Drill and Blast Jet Airport Out of Rocky Terrain. 
Eng News-Rec v 164 n 14 Apr 7 1960 p 40-2. New airport 25 
mi north of Stockholm, Sweden, has 10,827 ft long, 230 ft 
wide main runway and 132 ft wide taxiways; center portions 
are of 9 in. reinforced concrete and flanking strips are of 
asphalt; pavement can sustain 4 wheel aircraft up to 220 
tons and 8 wheel aircraft up to 400 tons; rocky soil contains 
small but deep pockets of soft, sticky clay; garages, build- 
ings, water tower, radar, and lighting facilities. 


Two International Civil Airports Under Construction by 
US Army’s Corps of Engineers, L.W.McBRIDE, W.O.TA- 
TUM, III. Civ Eng (NY) v 30 n 9 Sept 1960 p 45-7. Con- 
struction of jet airports at Tehran, Iran and Karachi, Paki- 
stan, by modernizing existing runways; at Tehran airport 
pavements will be flexible, consisting of 114 in. surface course 
of dense graded hot plant mix asphaltic conerete over various 
thicknesses of base and subbase courses; at Karachi, pave- 
ments will be portland cement concrete, and taxiways and 
aprons will have flexible, non-load-bearing blast pavements. 


Arresting Devices. See Aircraft—Landing. 


Bituminous. Asphalt Surfacing for Airfields, A.W.ATTWOOLL, 
D.C.BROOME. Instn Civ Engrs—Proc v 14 Sept 1959 Paper 
n 6374 p 23-6. Characteristics essential for asphalt surfacing 
materials; experience indicates that asphalt industry in Great 
Britain has been able to meet requirements for both military 
and civil airfields; Marshall stability has been raised from 
pass to 1800 lb which now appears to be ahead of require- 
ments. 


Concrete. See also Airport Runways—Testing; Roads and 
Streets—Concrete. 
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Aggregates for Runway Pavements, J.E.GRAY. Crushed 
Stone J v 34 n 3 Sept 1959 p 8-8, 23. Discussion limited to 
coarse aggregates larger than No. 4 or No. 8 sieve; it is 
concluded that tolerances for hardness should be more re- 
strictive for concrete runways than current tolerances used in 
highway construction; static immersion test can be used for 
estimating behavior of asphalt and aggregate in cutback 
mixes, but its use is questionable when penetration grade 
asphalt is used. 


Concrete Production—Prime Factor in Paving of Dulles 
International Airport, W.E.GABLE. Civ Eng (CONWO) ev 29a 2: 
Dec 1959 p 44-6. Airport at Chantilly, Va, will have parallel 
north-south runways 11,500 ft long and northwest-southeast 
runway 10,000 ft long, centered on terminal area; concrete is 
batched, mixed and handled from central plant equipped with 
three 10 cu yd mixers; paving train is able to place and finish 
500 cu yd of conerete per hr; newly opened quarry three miles 
southwest of batching plant supplies base-course material and 
aggregates. 

Epoxy Asphalt Concrete for Airfield Pavements, W.C. 
SIMPSON, H.J.SOMMER, R.L.GRIFFIN, T.K.MILES. ASCE 
—Proe v 86 (J Air Transport Div) n AT1 May 1960 Paper 
n 2466 p 57-71. Epoxy asphalt concrete is suited for heavy 
loads, high temperature and velocity blast, and fuel spillage; 
it is combination of graded mineral aggregate and “EKPON” 
asphalt binder; conventional hot mix asphalt plants and 
paving equipment are used in its production; material has 
Marshall stability of 20,000 lb and withstands tire pressure 
of 1000 psi and temperatures of 800 F. 


New Way to Pretension Prestressed Pavement, L.ZETLIN. 
Consulting Engr (St. Joseph, Mich) v 14 n 2 Feb 1960 p 80-5. 
Need for prestressed pavement for runways to meet demands 
of more traffic and heavier aircraft; advantages of 2-way 
prestressing; principle of portable abutments whereby pave- 
ment can be constructed in sections, with gaps filled in later; 
within abutment, curved or rectangular pavements and slabs 
can be prestressed in two directions; operation of portable 
abutment developed for prestressed taxiway for US Naval Air 
Station; example of jet taxiway design having 6-in thick 
pavement. 

Prestressed Concrete for Runways, J.P.McINTYRE. Mili- 
tary Engr v 52 n 345 Jan-Feb 1960 p 44-7; see also Pre- 
stressed Concrete Inst—J v 5 n 2 June 1960 p 69-72. Design 
and construction features of runway at Biggs Air Force 
Base, El Paso, Tex, built to compare costs, construction tech- 
niques and serviceability; runway consists of 550 ft of non- 
reinforced concrete 24 in. thick, 1550 ft of prestressed (post 
tensioned) concrete 9 in. thick, 1500 ft of reinforced con- 
erete pavement 19 in. thick and 1625 ft of conventional non- 
reinforced concrete 24 in. thick; post tensioning method. 


Prestressed Overlay Slab for San Antonio Airport, M.M. 
LEMCOE, C.H.MAHLA. Am Concrete Inst—J v 31 n 1 July 
1959 p 25-35. Design criteria, calculations, construction pro- 
cedures, stress measurements, and performance history given 
for two, two-way prestressed overlay slabs installed on taxi- 
way; 75x80 ft overlays, 4 in. thick, were placed on top of 
damaged 6 in. slab; prestress levels were 425 and 175 psi; both 
overlays were in good condition after 3144 yr service. 


Quality Control of Pavement Concrete on Aerodromes in 
New South Wales, L.L.SIMON. Constr Rev v 33 n 6 June 
1960 p 28-39. Through intensive testing and control of three 
major runway constructions, it was possible to reduce vari- 
ations in quality of concrete to minimum; project employed 
resident engineers and used field laboratories equipped with 
electric oven for drying specimens, thermostatically con- 
trolled curing tanks and all other equipment necessary to 
carry out tests on aggregates, concrete, etc; comparison of 
28 day and 90 day flexural strength values. 


Reinforced Concrete Pavements for Airports, A.W.COMP- 
TON. ASCE—Proe v 86 (J Air Transport Div) n AT1l May 
1960 Paper n 2460 p 1-9. From results of former airport pave- 
ment researches it is concluded that use of properly dis- 
tributed wire reinforcement in concrete airfield pavements 
controls cracking, reduces maintenance, and increases service 
life; aspects of design; computation of steel area based on 
“subgrade drag’ theory; coefficient of subgrade; pavement 
design of Indianapolis, Ind, municipal airport. 


Suitability of Concrete for Airfield Runways, A.W.HILL. 
Instn Civ Engrs—Proc v 14 Sept 1959 Paper n 6376 p 27-30. 
Examination of each of 12 fundamental requirements of air- 
field surface showing suitability of concrete as paving ma- 
terial; types of unreinforced and reinforced slabs, expansion 
joints, and contraction joints. 


Triple-drum Paver Speeds Progress of Giant Jet Runway 
Job at Yuma. Western Construction v 35 n 5 May 1960 p 
68-9, 72, 76, 80. Runway near Yuma, Ariz, for Marine Corps 
Auxiliary Air Station is 13,300 ft long 200 ft wide with 
11 in. concrete thickness; 75 ft wide parallel taxiways with 
13 in. thickness; 6 in. soil cement base course under each; 
description of earthmoving and paving equipment; use of 
giant triple-drum paver enables placing of more than 3300 
ft of 25 ft wide concrete paying per 8 hr shift, 


AIRPORT RUNWAYS—Continued 


Design. Apron Design for Light Airplanes, K.K.WILDE. ASCE 
—Proc v 86 (J Air Transport Div) n AT1 May 1960 Paper n 
2462 p 11-26. Design of parking aprons for single engine and 
light twin engine aircraft; standard dimensions are suggested 
for laying out tie-downs, and various geometric configura- 
tions are analyzed; tables give number and dimensions of 
single engine and twin engine aircraft; requirements for 
based aircraft and fixed base operator’s aprons, and for 
transient, fueling, and unloading aprons. 

Lighting. See Airports—Lighting. 

Maintenance and Repair. See Adhesives. 

Roughness Measurement. See Airport Runways—Testing. 

Testing. Automatic Surveying System Measures Runway 
Roughness, R.S.BROWN. Electronics v 33 n 25 June 17 1960 
54-6. Lightbeam projector and profile measuring device is 
described that records runway profile variations every 6-in. 
at peak speed of 15 measurements per sec; dynamic accuracy 
exceeds 44 in. 

Prof-Test Section, Columbus Air Force Base, Structural 
Investigation of Pavements. US Army Engineer Waterways 
Experiment Station—Tech Report n 3-533 Dec 1959 25 p, 24 
plates, 7 supp p. Section of flexible runway pavement and 
adjoining rigid pavement section were subjected to 5000 
coverages of accelerated traffic with test load cart simulating 
B-52 traffic to check Corps of Engineers design criteria for 
both types of pavements; results are given on densification 
in top layers of base and subbase, on unchanged strength 
characteristics of asphaltic concrete, and on cracking. 

AIRPORTS 

See also Airport Runways. 

Airports for Jets, J.E.PETERSON. Am Soc Planning Offi- 
cials, Chicago, Ill, 1959, 86 p. Book, written as thesis, con- 
sists of 8 chapters covering impact of jet transport aircraft, 
air travel trends and community, airspace—national re- 
source; characteristics of civil turbojet aircraft, aircraft 
noise, airport and community; site characteristics and design 
factors, protection of airport and community values, and 
airport location requirements. 42 refs. 

International Airports. Flight v 76 n 2647 Dec 4 1959 p 
683-7. Tabulation of existing airports throughout world 
showing particulars of main runway, bearing strength, ele- 
vation, average temperature and planned development. 

National Airport Plan—1959. US Federal Aviation Agency 
—Airports Div, Apr 1959, 540 p. (Available from Supt of 
Documents, US Gov Printing Office, Washington 25, D.C., 
$4.75). 1959 revision of Plan, first to be developed under 
Federal Aviation Agency, relates to public airport needs of 
all segments of civil aviation in United States, Puerto Rico, 
and Virgin Islands for 1959-1962; it is more comprehensive 
than earlier Plans and expresses future needs in detail, con- 
sistent with best available technical data; revision includes 
work considered desirable within next 4 yr period. 

Buildings. See also Air Conditioning—Airports; Heating— 
Hangars. 

Bau der Flugzeughalle III Frankfurt/Main, H.SEIFERT. 
Bauingenieur v 35 n 4 Apr 1960 p 113-19. Construction of 
aircraft hanger No. III at Frankfurt/Main; 170 m long 133 
m wide structure has 22 m wide central core containing work- 
shops, storage, and offices and bilaterally projecting 55 m 
wide reinforced concrete roofed sections provided with 6 
rolling gates 27 m wide each; hangars shelter and service 3 
jet and 5 propeller aircraft. 

Cover for “Columbine’”’, C.B.GERBER. Military Engr v 52 
n 348 July-Aug 1960 p 305-7. Design and construction details 
of hangar, at Andrews Air Force Base near Washington, DC, 
which approximates cylinder transected by chord plane with 
arch design of two parallel members which are concentric 
in center but gradually diverge at extremities to intersect 
vertical side walls of hangar; ends of roof arches are tied 
together by turnbuckle fitted steel tie rods; roofing consists 
of light gage steel inner layer and aluminum sheet embossed 
outer layer. 

Inverkan av flygbranslen, oljor och tvattmedel pa betong, 
S.G.BERGSTROM. P.E.LUNDSTROM. Cement & Betong v 35 
n 1 Mar 1960 p 34-42. Effect of aircraft fuel, oils and wash- 
ing agents on concrete; experiments with 16 types of mate- 
rials showed no deterioration of concrete. 

Jet Airports—Passenger Terminal Building Design Prin- 
ciples. Arch Rec v 127 n 3 Mar 1960 p 167-74. Recent changes 
in construction of terminal buildings due to fume dangers 
and noise of jet aircraft and to increasing traffic; discussion 
of passenger and baggage flow, terminal building concepts, 
ticketing and baggage checking and waiting areas, comfort, 
safety, and convenience facilities, and requirements for 
ground vehicles; description of Dulles International Airport. 

L’ossature metallique des installations terminales de 
Vaeroport d’Orly, E.BECKER. Construction v 15 n 2 Feb 
1960 p 139-45. Metal framework of terminal installations at 
Orly airport; one single large building composed of five 
blocks, contains all services connected with passenger traffic ; 
conventional steel framework of building allows for future 
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structural changes and was found to be less costly than 
concrete construction; frame structure weighs 5500 ton; cen- 
tral bloek is 207 m long, 70 m wide; design calculations, con- 
struction, welding, and painting. 


Modern Terminal Layouts, F.G.SWANBOROUGH. <Aero- 
plane & Astronautics v 99 n 2556 Oct 14 1960 p 523-8. Design 
criteria for airport terminals; new facilities and construction 
at Copenhagen Airport, New York International, Los Angeles 
International, Dulles International, and Brasilia; trend to- 
ward decentralization. 


Planning and Design of Maintenance Bases for Civil Air- 
craft, E.O.MEASOR, L.B-HALEY, A.J.HARRIS. Instn Civ 
Engrs—Proe v 14 Dee 1959 Paper n 6401 p 363-82, 2 plates. 
Functions and economics of maintenance base; planning of 
hangars and workshops by considering future aircraft de- 
velopments; designs of number of maintenance bases described 
and relative advantages of various types of hangar structure 
evaluated; facilities which need to be provided for efficient 
maintenance. 


Terminal Makes Flying Easy on Feet. Eng News-Ree v 164 
n 5 Feb 4 1960 p 24-5. Average airline passenger has to walk 
1600 ft from his parked car to his airplane but design of 
Dulles International Airport reduces this to 350 ft and elimi- 
nates stair climbing; self propelled mobile lounges take pas- 
sengers to airliners; lounges are self leveling to adjust to 
aircraft door sills; passenger handling in 150 by 600 ft, 
ecolumn-free concourse, roofed by precast concrete panels, 
supported on steel cables fastened to side columns. 

Chantilly, Va. See also Airport Runways—Concrete; Airports 
—Buildings. 

Earthmovers Face-Lift Virginia Farmlands to Build Jet 
Airport. Exeavating Engr v 54 n 6 June 1960 p 66-9. Wash- 
ington’s John Foster Dulles Airport represents one of most 
extensive earthwork projects in eastern United States in 
recent years; project involves clearing and grubbing 10,000 
acres, including removal of 300 structures, excavation and 
placement of 11 million cu yd of material, installation of 
73,000 ft of conerete pipe, 18 to 78 in. in diam and excavation 
of three large drainage channels; equipment used; concreting 
works; dimensions and features of airport. 

Communication Systems. See Air Transportation—Communica- 
tion Systems. 


Construction. See Excavation; Public Works. 
Feeder Service. See Airships. 


Fire Protection. Los Angeles Strives to Maintain Airport 
Safety Record, P.DITZEL. Fire Eng v 113 n 6 June 1960 p 
484-5, 509-13, 527. Description of equipment, training program 
and fire fighting and rescue procedures of two fire stations 
at Los Angeles International air terminal; mobile ramp to be 
placed in service will be hydraulically operated, have easy 
maneuverability and able to be speeded on field to evacuate 
passengers and crew from airliner exits while crash opera- 
tions are in progress. 


Fog Dispersal. FIDO at Civil Airports, J-A.McDONALD. Shell 
Aviation News n 257 Nov 1959 p 17-19. Object of fog dispersal 
and progress made in method of generating heat needed by 
burning fuel; new version of FIDO, under test at RAF air- 
field, Marham, aims at clearing area inside approach zone for 
distance of 2500 ft in advance of runway threshold and to 
height of 300 ft above runway level at approach end; progress 
made in blind landing technique; comparison of systems. 


Fueling Equipment. See also Aircraft Fuels—Filters. 


Airport Features Fixed-Hydrant Fueling, J.P.0’DONNELL. 
Oil & Gas J v 58 n 39 Sept 26 1960 p 211-12. Consolidated, 
underground, fixed-hydrant fueling system will be installed 
at Chicago-O’Hare International Airport to handle 600,000,000 
gal annually by 1965; installation will consist of hydrant 
system’s bulk-fuel tank farm, satellite fuel storage, fixed hy- 
drants on airport aprons with provisions for future hydrant 
installations at hangars, and system’s transfer piping with 
its related pumping, filtering, and control equipment. 


Germany. See Airports—Buildings. 


Great Britain. Development of Gatwick Airport, F.S.SNOW, 
N.J.PAYNE. Instn Civ Engrs—Proe v 14 Sept 1959 Paper 
n 6385 p 43-66, 2 plates. History of airport and its aero- 
nautical significance; design features are fast turnoffs and 
fully integrated terminal area, handling road, rail, and air 
traffic; site investigations; outline of earthwork and exten- 
Sive drainage system; design of unreinforced dowelled con- 
crete pavement, and reasons for adopting this type of con- 
struction; method of darkening of concrete. 


Ground Equipment. See also Air Transportation—Freight; Air- 
craft—-Maintenance and Repair. 


Eine neue Kompensierscheibe aus Aluminium, E.KESPER. 
Aluminium vy 85 n 11 Nov 1959 p 644-6. New compensating 
base of aluminum; detailed illustrated description of design 
and construction of completely nonmagnetic turntable on 
which airplanes are placed while their magnetic compasses are 
compensated; carrying capacity is 70 metric tons. 
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New Concept in Ground Movement, R.F.ADICKES. SAE— 
Paper n 241B for meeting Oct 10-14 1960 3 p. Pilot Tug, multi- 
purpose vehicle, developed by American Machine Co, to pro- 
vide ground power requirements for jet aircraft and to move 
on ground; unit combines complete adaptability for wheel 
moving, jet engine starting, auxiliary electric power, versa- 
tility, safety, maneuverability, and speed, and _ eliminates 
taxiing operations. 

Towing Tractors for Heavy Jet Aircraft, J.C-.LAEGELER. 
SAE—Paper n 115B for meeting Jan 11-15 1960 8 p; see also 
abstract in SAE—J v 68 n 4 Apr 1960 p 92-8. Chicago’s 
O’Hare Field is used as example to illustrate how tractor 
design is influenced by layout and operating rules of airport ; 
principal features and characteristics of 4-wheel drive, 4- 
wheel steer towing tractors, built by Frank G. Hough Co, 
Libertyville, Ill; use of gasoline engine permits 37.5 Kya 
ground power unit to feed from same fuel tank, resulting in 
only one kind of fuel required for combined unit. 


Helicopter. Experiences with Operational Heliport, R.A.C.BRIE. 
Roy Aeronautical Soc—J v 64 n 595 July 1960 p 399-407 (dis- 
cussion) 407-12. Account of helicopter activities at Westland 
London Heliport, which comprises on-shore area of 200 ft 
sq, and off-shore T-shaped reinforced concrete slab platform 
extending 103 ft into and over waterway; operational statis- 
tics and heliport functions under terms and conditions of 
Ministry of Aviation Private Use Licence; air traffic control, 
night flying facilities, customs facilities, safety, and other 
features ; economics; future plans. 

Hong Kong. See Airports—Lighting. 

Lighting. ‘Curved’ Lighting at Hong Kong Airport. Engineer- 
ing v 188 n 4876 Oct 2 1959 p 297; see also Surveyor v 118 
n 3511 Sept 19 1959 p 757-9. System for new Kai Tak Air- 
port, where aircraft from west are prevented from normal 
approach by mountains, consists of 38510-ft line curving on 
are of circle designed to conform to rate one turn of aircraft 
flying at 140 knots; approach is then straight for remaining 
2800 ft to threshold bar; approach passes over Kowloon 
City, and lights may be mounted on structures spanning 
buildings and streets; dual system uses low intensity for 
normal conditions and high intensity for bad _ visibility; 
diagrams. 

High-Intensity Elevated Runway-Lighting Fittings. Brit 
Standards Instn—Brit Standard n 3224 1960 9 p. Standard 
specifies photometric performance and essential mechanical 
and electrical features (excluding lamps) of high intensity 
elevated fittings for lighting of runways at civil airports; 
fittings covered are to be suitable for use on systems with 
voltage not greater than 50 v rms to earth. 


Lighting of Airport Service Areas, E.B.KARNS. Illum 
Eng v 55 n 10 Oct 1960 p 565-8, (discussion) n 12 Dee p 
681-2. Reference made to ‘“‘Recommended Practice for Airport 
Service Area Lighting’’, indexed from July 1960 issue; paper 
is intended as application of this practice to typical large air- 
port; acceptable methods of lighting design, application lay- 
out, and economics. 


Recommended Practice for Airport Service Area Lighting. 
Illum Eng v 55 n 7 July 1960 p 407-12. Practice, intended as 
guide to those involved in airport planning, defines task and 
severe limitations usually imposed upon pertinent lighting 
methods, and suggests method of solving lighting problems so 
that service area lighting will augment operational lighting 
installations. 

Location. See Airports—Planning. 


Military. See Airport Runways—Concrete; Airports—Snow and 
Ice Removal. 


New York, N.Y. Jet Blast Raises Havoc, T.M.SULLIVAN. 
SAE—J v 68 n 2 Feb 1960 p 78, 116. Indexed in Engineering 
Index 1959 p 77 from SAE—Paper n 109T 1959. 

New Zealand. Aerodrome Construction in Capital City, J.H. 
FYSON. Roy Engrs J v 73 n 4 Dee 1959 p 379-90. Airport in 
Wellington, New Zealand is constructed, partly in area re- 
claimed from sea, on 40 m high fill; leveling of hill and 
demolishing residential streets; breakwater and pile wall 
constructed to protect runway; earthmoving, conereting, and 
asphalt surfacing works. 

Paris, France. See Airports—Buildings. 

Planning. See also Airports—Lighting. 


Airphoto Interpretation for Airfield Site Location, J.H. 
McLerran. ASCE—Proe v 86 (J Air Transport Div) n Atl 
May 1960 Paper n 2467 p 73-90. Principles and procedures of 
airphoto interpretation and its use in airport-site selection ; 
use of airphoto should start at first planning stage and con- 
tinue hand in hand with all other planning and investigations. 

Power Supply. See also Airports—Ground Equipment. 

New Airport Distribution 34.5-Kv Underground, W.SHER- 
WOOD. Elee World v 154 n 2 July 11 1960 p 60-1. Electric 
distribution system of Los Angeles International Airport hav- 
ing 26,750 kva of transformer capacity, not including latter 
additional capacity. 


Radar Equipment. See Radar. 
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Snow and Ice Removal. Military Snow Removal Problems, E.C 
KINKER, J.L.TERRY. SAE—Paper n 115A for meeting Jan 
11-15 1960 6 p. Requirements of equipment for snow and ice 
removal from airports and maintenance of communication 
lines (roads) ; example of prototype model snow removal 
carrier haying 4-wheel drive, 4-wheel steer, and Hall Scott 
Model 6182-G-1 engine; four airport ice removers, developed 
by Corps of Engineers; Aerodrome Runway Sweeper, built 
by Sicard Industries, Inc; 34,000-GVW army snow plow 
carrier capable of meeting highway axle loadings and width 
limitations. 

Taxiways. See Airport Runways. 

Test Facilities. See Aircraft Engines, Jet and Turbine—Test- 
ing. 

Toronto, Ont. Toronto Airport Prepares for Jets, B. TAYLOR. 
Eng & Contract Rec v 72 n 11 Nov 1959 p 92-9. Drainage and 
paving works to prepare runway for jet age without interrupt- 
ing traffic on airport; construction of aeroquay, administration 
building, and powerhouse. 


Traffic Control. See also Air Transportation—Traftic Control; 
Aircraft Instruments—Errors; Radar. 


Mechanical Modulator Uses Variable Capacitance, J.HABRA. 
Electronics v 33 n 44 Oct 28 1960 p 68-9. Reliable modulation 
at constant frequency is provided by special variable capacitor 
for glide slope projector; designed to transmit glide path at 
predetermined vertical angle with runway; paddle wheel ro- 
tates between fixed plates of capacitor thus varying dielectric 
constant; modulation frequency is determined by motor speed 
and number of paddles on rotating wheel. 


Synchro-Magnetic Terminal and Approach Landing System 
for Aircraft, R.GUNN. IRE Int Convention Ree v 8 pt 
(Aeronautical & Navigational Electronics, etc) 1960 p 105-12. 
Flight trajectories of aircraft making landings in heavy fog, 
may be determined by measuring amplitude and phase of 
magnetic fields produced by current carrying guide wire ex- 
tending downwind along ground some thousands of feet from 
runway threshold; in present state of development system is 
considered superior to ILS and GCA. 


AIRSCREWS. See Aircraft—Propellers. 
AIRSHIPS 


Airships for Noiseless Feeder Service, B.G.BODROGHY. En- 
gineering v 190 n 4918 July 22 1960 p 124-5. It is suggested 
that airships using thermal ascent can be noiseless, safe, and 
economically competitive, and could be used to replace high 
noise level helicopters for transport of passengers to and 
from airports; 350,000 cu ft airship with gross lift of 10 
tons, capable of transporting 30 passengers with luggage and 
crew, is taken as standard, and certain design and operating 
characteristics are considered. 


Nuclear Power. Nuclear Powered Airship, L.JURICH. SAE— 
Paper n 169A for meeting Apr 5-8 1960 7 p. Airship is shown 
to be compatible with nuclear propulsion due mainly to low 
powers required for propulsion and separation distance avail- 
able between crew personnel and reactor; typical nuclear 
airship configuration shown; power package best suited for 
airship propulsion would combine compact-core reactor as 
heat source with open “Brayton” cycle turboprop engines 
for power conversion; unit type shield considered best suited 
to airship. 

AIRWAYS. See Air Transportation; Airports. 


ALARM SYSTEMS. See Burglar Alarm Systems; Fire Alarm 
Systems. 


ALCOHOL 


See also Antifreeze Solutions—Corrosive Properties; Petro- 
leum Products—Chemicals; Steel Heat Treatment—Quenching. 


Phase Relationships and Spreading Behavior of Cetyl Alco- 
hol Mixtures, F.H.C.STEWART. Australian J Applied Science 
vy 2n1 Mar 1960 p 157-68. Phase transformation temperatures 
of series of commercial products and artificially prepared 
mixtures have been determined; spreading rates of pure cetyl 
alcohol and number of mixtures have also been measured; 
results were interpreted in light of X-ray diffraction data to 
indicate that spreading rate of cetyl alcohol mixture depends 
on both phase behavior and chemical composition. 


Utilization of Waste Products from Synthetic Alcohol 
Plant; Pyrolysis Tar, A.A.GLAZUNOV, I.G.GLEEZER, M.A. 
JONINA, Sh.l.EDELMAN, K.K.ZEMBLEVSKII. Coke & 
Chem, USSR (English translation of Koks i Khimiya) n 1 
1960 p 40-3. Waste product from synthetic alcohol works, 
pyrolysis tar, can be used as important source for expansion 
of raw material base for production of aromatic hydrocarbons 
and raw materials for polymer resins; independent processing 
ensures direct production of large quantities of synthesis 
grade benzol; existing rectification plant at coke and chemical 
works can be used. 

Manufacture. Protecting Gas Generators. Instrumentation v 13 
n 3 1960 p 7-9. System used at Deer Park, Tex, plant of 
Rohm & Haas to check continuously, surface temperatures of 
methanol synthesis gas generators and to give early warning 
of overheating. 


ALGAE. See Pulp Manufacture—Waste Liquor Utilization; 
Space Vehicles—Life Support Systems. 


ALIGNMENT CHARTS. See Graphic Methods. 
ALKALI METALS 

See also Cesium; Lithium; Sodium; Thermoelectricity. 

Das System Natrium-Barium, H.REMY, G.WOLFRUM, 
H.W.HAASE. Schweizer Archiv v 26 n 1 Jan 1960 p 5-9. 
Sodium barium system; diagram constructed from cooling 
curves and results of differential thermal analysis; complete 
mutual solubility in liquid, no solubility in solid state; com- 
pounds NaBa, NacBa, and NaiBa, melting at 510, 97, and 
96 C, respectively; eutectics at 70.5, 26, 12, and 5.6 at.-% 
Ba and 180, 57.2, 76, and 85 C; description of apparatus. 

ALKYLATION. See Petroleum Refining. 

ALLOY STEEL. See Stainless Steel; Steel. 

ALLOYS. See Metals and Alloys. 

ALNICO. See Magnetic Materials. 

ALON. See Textile Fibers—Synthetic. 

ALTERNATORS. See Electric Generators. 
ALTIMETERS. See Aircraft Instruments—Altimeters. 
ALTITUDE CHAMBERS. See Environmental Chambers. 
ALUMINA 


See also Bauxite; Cement—Alumina; Ceramic Materials ; 
hice 3 Mineral Industry and Resources; Refractory Materials— 
umina. 


Alum-Amine Process for Recovery of Alumina from Shale, 
G.THOMAS, T.R.INGRAHAM. Canada. Dept Mines & Tech 
Surveys—Mines Branch—Research Report R45 Apr 3 1959 25 
p. Shale was baked with concentrated sulphuric acid to sul- 
phate aluminum, iron and potassium constituents and to ren- 
der silica insoluble; sulphated shale was then leached with hot 
mother liquor which contained potassium sulphate, and potas- 
sium alum was precipitated; when purified alum was ther- 
mally decomposed and leached, level of impurities in alumina 
we Jow for material to meet specifications for cell-grade 
alumina. 


Alumina: Catalyst and Support, H.PINES, W.O.HAAG. 
Am Chem Soc—J v 82 n 10 May 20 1960 p 2471-94. Evidence 
has been gathered showing that pure alumina has intrinsic 
acidity ; hydroisomerization and aromatization of hydrocarbons 
in presence of molybdena-alumina catalysts; effect of alumi- 
nas; alumina per se may have intrinsic acidic properties 
which may influence hydroisomerization and aromatization 
properties of molybdena-alumina catalyst; kinetics and mech- 
anisms of olefin isomerization. 


Dielectric Properties of Alumina at High Temperatures, J.V. 
FLORIO. Am Cer Soc—J v 438 n 5 May 1960 p 262-7. Dielec- 
tric constant and dissipation factor of both single crystal 
and polyerystalline alumina were measured in air over fre- 
auency range 10? to 3 x 105 eps, in interval 900-1300 C; 3- 
electrode guard ring method was used; investigation resulted 
from interest in electrical conductivity of single crystal 
alumina (sapphire). 


Hot Pressing of Aluminum Oxide, G.E.MANGSEN, W.A. 
LAMBERTSON, B.BEST. Am Cer Soc—J v 43 n 2 Feb 1960 
p 55-9. Rapid method was developed for evaluating materials 
for hot pressing characteristics and predicting effects on final 
density of conditions other than those actually tested; method 
consists of making small number of tests in statistical design 
by rapid hot pressing technique; new material or combination 
of materials may be evaluated with approximately three days 
of hot pressing work; work was undertaken as part of study 
on different methods for fabricating large alumina radomes. 


Structural Phases in Lime-Soda Sinters for Alumina Re- 
covery: Progress Report, R.V.LUNDQUIST, L.CARPENTER. 
US Bur Mines—Report Investigations n 5678 1960 12 p. 
Lime soda sinters, made and processed for recovering alumina 
and soda, consisted of several types of compound structures 
differing from ideal dicalcium silicate and sodium aluminate; 
many of these compound structures were causes for low 
alumina recovery and contributed to gelation of leach slur- 
ries; presence of free lime contributed to gelation of leach 
slurries. 


Activated. See Packaging Materials—Dryers. 


ALUMINIZING. See Protective Coatings; Steel—Aluminum 
Coatings; Wire—Protective Coatings. 


ALUMINUM ALLOY CASTINGS. See Aluminum Foundry 
Practice. 


ALUMINUM AND ALLOYS 


See also Aircraft Materials—Light Metals; Automobile En- 
gines—Light Metals; Automobile Materials—Light Metals; 
Beams and Girders—Aluminum; Brakes; Bridges, Aluminum; 
Building Materials; Buildings—Facings ; Cars—Light Weight; 
Chemical Equipment—Materials; Chucks; Columns—Alumi- 
num; Containers—Aluminum; Die Casting—Light Metals; 
Diese! Engines—Light Weight; Doors—Aluminum; Electric 
Busbars—Aluminum; Electric Cables—Conduits; Electrie Con- 
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ductors—Aluminum ; Electric Equipment—Materials ; Fasteners 
—Materials: Heat Exchangers; Light Metals; Motor Buses— 
Light Metals; Motor Trucks—Light Metals; Nuclear Reactors 
—Materials; Powder Metallurgy—Aluminum ; Pressure Vessels 
—Materials: Riveting—Aluminum; Rockets and Missiles— 
Materials ; Shipbuilding Materials—Aluminum ; Tanks—Alumi- 
num; Wire—Aluminum; also all subject headings beginning 
with Aluminum. 

Aluminium and its Alloys in 1959, E.ELLIOTT. Metallurgia 
vy 61 n 364, 365 Feb 1960 p 65-9, Mar p 123-32. Review of 
literature published in Great Britain and United States on 
research and technical progress in various aspects: of metal- 
lurgy of aluminum and its alloys, including extraction, found- 
ing, fabrication, constitution, properties and standardization ; 
reference made to interesting applications of these materials. 
242 refs. 


Aluminium Bar Casting and Rod Rolling, A.H.TESSMANN. 
Inst Metals—J v 89 pt 2 Oct 1960 p 48-51. Combined casting 
and rolling unit for production of conductor-grade aluminum 
rod described; molten aluminum from induction furnace is fed 
to horizontal casting unit from which 2 44 in. diam bar is 
continuously withdrawn; this is cut into 30 ft lengths, re- 
heated, and hot rolled to 3% in. diam; vacuum applied at exit 
end of mold; it is possible to reduce metal hot all way to 
34 in. rod without subsequent reheating, using 50% reduction 
of area for initial and all subsequent passes. 


Characteristic Electron Energy Loss Spectra of Aluminum- 
Magnesium and Aluminum-Copper Alloys, C.J.POWELL. Aus- 
tralian J Physics vy 13 n 2 June 1960 p 145-52. Measurements 
of characteristic loss spectra have shown continuous changes 
in positions of plasma and lowered plasma energy losses found 
in elements; results also show that investigation of character- 
istie loss spectra of alloys can indicate origin of energy losses ; 
measurements permit differentiation between individual particle 
and collective nature of origin of losses. 


Die Bedeutung der Eutektikumforschung etc, H.SPENGLER. 
Metall v 14 n 3 Mar 1960 p 201-6. Value of theory of eutectics 
in practical application of aluminum alloys forming ternary 
eutectics; classification of ternary eutectics into three groups 
by eutectic coordinates and differences in mechanism of eutectic 
formation, macro, micro, and X-ray structures, and proper- 
ties; outline of conditions under which each group forms; 
listing and classification of 31 ternary Al alloys; possibilities 
of influencing their properties. 


Elastic Strain-Microhardness Relationship Studies, D.A. 
BOLSTAD, E.C.ROBERTS. Trend in Eng v 12 n 3 July 1960 
p 25-6. Report on initial studies intended to obtain more quan- 
titative data on hardness decreases found by elastically strain- 
ing series of 2024 Al alloy specimens. 


Influenza del contenuto di ferro sulle caratteristiche della 
lega P-AS 0, 4 G UNI 3569, M.PAGANELLI, F.SACCHI. 
Alluminio v 29 n 2 Feb 1960 p 55-64. Influence of iron con- 
tent on properties of P-AS 0.4 B UNI 3569 aluminum alloy; 
tests on extruded ingots in Al-Ms-Si alloy indicated that with 
maximum content of 0.15% Fe, alloy may be obtained which 
has better mechanical properties and is more suitable for 
bright oxidation. 


Recovery of Internal Friction in Aluminum after Plastie 
Deformation, IHOLWECH. J Applied Physics v 31 n 5 May 
1960 p 928-31. Internal friction in super purity aluminum 
has been measured during and after creep under constant load 
by ultrasonic pulse method; increase of internal friction was 
independent of frequency in measured range (2.5 to 12 Me); 
room temperature recovery of internal friction after unload- 
ing could be described by formula; results are discussed in 
terms of Weertman-Salkovitz theory of low-amplitude internal 
friction. 

Super Purity Aluminium. Metal Industry v 97 n 12 Sept 16 
1960 p 223-6. Available forms; properties; decorative uses; 
building applications; cable sheathing; advantages of applica- 
tions of super purity aluminum in form of foil for anodes of 
electrolytic condensers. 


Aging. See also Aluminum Copper Alloys; Aluminum Germa- 
nium Alloys; Aluminum Silicon Alloys; Aluminum Silver Al- 
loys; Aluminum Zine Alloys. 


Acoustical Study of Low-Temperature Age-Hardening after 
Reversion in Al-6 At. Pet Ag, HLHERMAN, M.E.FINE. Met 
Soe of AIME—Trans v 218 n 1 Feb 1960 p 44-50. Study of 
Guinier-Preston zone formation below 100 C; reaging after 
reversion proceeds with no perceptible incubation time and 
reaction type seems to be dependent on reaging temperature ; 
analysis of kinetics presented which shows reaging to be 
rather complex and interpretable as taking place, possibly, in 
three stages. 27 refs. ° 


_ Hardness Changes in Cold-Worked Aluminium Alloys Dur- 
ing Short Ageing Treatments, N.GANE, R.N.PARKINS. Inst 
Metals—J v 88 pt 4 Dec 1959 p 173-6. Rapid softening on 
aging for few minutes, shown by certain binary Al alloys, 
is explained in terms of unlocking of dislocations from solute 
atmospheres that form during deformation; mechanism js 
consistent with well known effects of deformation upon 
course of age hardening, i.e. peak hardness is reached at 


Analysis. 


Anodic Oxidation. 


shorter times than in underformed alloys and higher maximum 
hardness is obtained by cold working after, rather than before, 
aging. 

Role of Vacancies in Unusual Anelastic Phenomenon, B.S. 
BERRY. Acta Metallurgica v 7 n 11 Nov 1959 p 741-5. Re- 
examination of internal friction results obtained by K.M. 
ENTWISTLE (See Engineering Index 1954 p 57 and 1957 p 62) 
from various quenched Al-rich age hardening alloys ; present 
interpretation rationalizes much of experimental information 
on basis that relaxation centers responsible for anelastie re- 
laxation process observed in alloys consists of clusters of 
solute atoms containing vacant lattice sites; experimental 
results and conclusions drawn. 


See also Metals Analysis. 


Automatische Analysenmethoden, insbesondere in der Leicht- 
metallindustrie, H.PFUNDT. Zeit fuer Erzbergbau u Metall- 
huettenwesen v 13 n 3 Mar 1960 p 110-17. Automatic methods 
of analysis, especially in light metals industry; construction 
of automatic diffraction spectrographs, X-ray fluorescence 
spectrographs, standardization of aluminum samples, sequence 
of analysis, and application of method. 


Determinazione del sodio nell’alluminio mediante spettro- 
fotometria di fiamma, G.MATELLI, E.ATTINI. Alluminio v 
29 n 5 May 1960 p 227-30. Determination of sodium in alumi- 
num by flame spectrophotometry ; preparation of sample prac-~ 
tically free of Na forms basic problem of carrying out method 
for spectrophotometric determination of Na in Al; description 
of method used for purification of sample, method employed 
for control of purity, and analysis conditions for spectro- 
photometric determination of micro-quantities of Na in Al. 


Determinazione spettrofotometrica dello Zr nelle leghe di 
alluminio, G.MATELLI, V.VICENTINI. Alluminio v 29 n 10 
Oct 1960 p 453-7. Spectrophotometric determination of zir- 
conium in aluminum alloys; possibility of using photometric 
method developed by Mills and Hermon for Hiduminium R.R. 
350 alloy has been examined; study to determine whether 
substantial differences existed in behavior of Al or its alloys 
and Hiduminium R.R. 250 alloy (same composition as R.R. 
350, but free of Zr); with reference to chromogenic reaction 
and fundamental color. 


Die chelatometrische Bestimmung von Magnesium in Alu- 
miniumlegierungen, E.WACHA. Metall v 14 n 9 Sept 1960 
p 905-7. Chelatometric determination of magnesium in alumi- 
num; description of method based on titration of Mg with 
complexone; method enables accurate determination of 0.05- 
10% Mg in all Al alloys, except in presence of more than 
traces of calcium; determination requires 60-80 min; example. 


Methods for Analysis of Aluminium and Aluminium Alloys. 
Brit Standards Instn—Brit Standard n 1728 pt 11 1960 7 p. 
Method for determination of silicon in aluminum and alloys; 
silicon is converted to insoluble silica by dissoluton of metal 
followed by evaporaton, and fuming; if tin and antimony 
are present they are volatilized as bromides; after filtration, 
silica obtained is determined. 


Sulla determinazione spettrofotometrica del titanio con il 
metodo all’acqua ossigenata, G.MATELLI, L.MONTI. AI- 
luminio v 28 n 12 Dee 1959 p 553-7. Spectrophotometric deter- 
mination of titanium by hydrogen peroxide method; inter- 
ference of many metals and some acids examined; procedures 
for analysis by this method of titanium in aluminum, alumi- 
num alloys and aluminum bronzes described. 


See also Aluminum and Alloys—Corrosion ; 
Aluminum and Alloys—Finishing; Aluminum Sheet; Auto- 
mobile Manufacture—Finishing ; Doors—Aluminum. 

Anodic Oxidation of Aluminum Alloys, R.E.PETTIT. Pre- 
cision Metal Molding v 17 n 11 Nov 1959 p 73-5, 82-4, 86, 
88, 90, 92. History of anodic oxidation process; sulphurie acid 
bath; heat resistance of anodic film; aluminum oxide coloring ; 
importance of film porosity; equipment problems; sealing 
procedures. 

Anodising Plant with Automatic Control. Light Metals v 23 

n 263 Apr 1960 p 112-14. Description of first anodizing instal- 
lation in United Kingdom which includes compensated current 
density control; anodizing operations in production of alumi- 
num window frames at Crittall Mfg Co, Silver End, Essex; 
tank design makes it possible to anodize assemblies up to 8 
ft by 12 ft or individual extrusions up to 24 ft long. 
_ Anodizing at Reynolds Metals, J.H.DEDRICK. Electroplat- 
ing & Metal Finishing v 12 n 12 Dee 1959 p 465-7, 470. De- 
scription of largest manually operated anodizing system in 
world and of fully automatic system for automotive parts 
installed in 1955 and 1956, respectively. 

Constant Wattage Hard Anodizing of Aluminum, M.A. 
Blumenfeld, W.F.SCHURIG. Plating v 47 n 10 Oct 1960 p 
1159-65. Study of hard anodic coatings of 1-4 mils applied to 
6061-T6 aluminum alloy using constant wattage d-c power; 
effects of temperature, wattage, and treatment time on rate of 
buildup of anodic coating, and their relation to abrasion 
resistance and dielectric breakdown voltage; resulting pro- 
perties were compared with those obtained from Martin Hard 
Coating Process and Aluminum Co of America’s Alumilite 
No. 226 Process. 
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Decorative Anodizing in Gt. Britain, P.F.WALMSLEY. 
Electroplating & Metal Finishing v 12 n 12 Dec 1959 p 468-70. 
Fundamental difference between English and American decora- 
tive anodizing practice with regard to applying mechanization 
and automatic machines. 


Einfluss der Temperatur und der Konzentration des Elektro- 
lyten bei der Bildung von Eloxalschichten, G.HAHN, W. 
MOLDENHAUER. Aluminium v 36 n 5 May 1960 p 265-7. 
Effect _of temperature and concentration of electrolyte on 
formation of anodic oxide films on aluminum; study on 99.94% 
Al foil electrode in 0.5-20% HeSO1 at temperatures to 40 C 
(current density, 2 milliamp/cm2) ; investigation of porosity 
of different films; derivation of method for calculating effec- 
tive electrolyte temperature and film thickness from tempera- 
ture inside pores. 


Hard Coat Anodizing Rectifier Adds Control to Cycle. Iron 
Age Vv 186 n 20 Nov 17 1960 p 146-7. Heart of new hard 
anodizing unit installed by Douglas Aircraft Co is constant 
current, constant voltage control, automatically controlled 
100-v_ 1000-amp rectifier designed and built by Hanson-Van 
Winkle-Munning Co; in anodizing process resistance of Al in- 
creases as thickness of oxide coating increases; new unit 
automatically maintains constant amount of current on work 
surface, by supplying constantly increasing voltage; opera- 
tion and performance. 


Improved Aluminum Alloys for Bright Anodizing, F.HOW- 
ITT, ILH.JENKS. Metal Progress v 77 n 1 Jan 1960 p 87-91, 
168, 170, 172, 174. Principles involved in securing good re- 
sponse of aluminum alloys in bright anodizing process; alumi- 
num of commercial purity with balanced magnesium and 
silicon additions, or alloys of Al-Zn-Mg-Cu family, all pro- 
duced under rigid control in mill and heat treating operations, 
give excellent combination of low cost, good strength, and 
high reflectivity. 


Kann man Aluminiumteile fuer das Bauwesen heute echt 
faerben?, C.T.SPEISER. Aluminium v 36 n 2 Feb 1960 p 91-4. 
Can aluminum structural members for architectural purposes 
be produced today in colors that are light and weatherproof? ; 
critical review and some detailed descriptions of known ano- 
dizing processes using inorganic or, particularly, organic dyes; 
protective lacquers; listing of applications in six European 
countries and Canada. 


L’elettrolita misto solforico-ossalico nell’anodizzazione dell’al- 
luminio, F.SACCHI. Alluminio v 29 n 10 Oct 1960 p 447-52. 
Use of mixed electrolyte of sulphuric and oxalic acid in anodic 
oxidation of aluminum; maximum operating temperature can 
be raised 4 C by addition of 15 g/l of oxalic acid; this en- 
ables 40% cut of cooling water; consumption of oxalic acid is 
about 60 g/m*; properties of films obtained at 25 C with 
this and with conventional electrolyte are compared. 


Light-Fast Anodizing Dyes, E.C.K.KRAAN. Modern Metals 
v 16 n 7 Aug 1960 p 56, 58, 60. Organic dyestuffs produced 
by Durand & Huguenin, Basle, Switzerland, show excellent 
fastness to light and weather when properly applied; range 
of colors includes shades of yellow, red, blue, turquoise, green 
and black; recommended bath conditions and fastness of 
weather resistant anodizing dyes in anodic oxidation of vari- 
ous aluminum alloys; temperature and time; special lacquers 
for protecting both anodic film and dyeing. 

New Anodic Process Hard-Coats Aluminum Parts at High 
Speed. Iron Age v 185 n 7 Feb 1960 p 118-19. Improved 
method of hard coating aluminum parts developed by Toro 
Mfg Corp, is claimed to be 10-50 times faster than conven- 
tional methods and produces coating equal but lighter in 
color; new process utilizes extremely high current densities 
without burning aluminum and produces 0.001 in. protective 
coating in l-min; application is seen for pistons, gears, auto- 
motive parts, helicopter blades, architectural components and 
kitchen utensils; graphical data. 


Original-Huetten-Aluminium ‘Al 99,9 H’” als neuer Glaenz- 
werkstoff, H.GINSBERG, R.LATTEY, H.NEUNZIG. Metall 
vy 14 n 3 Mar 1960 p 183-6. Unrefined cast aluminum ‘Al 
99.9 H” for manufacture of wrought, bright finished products ; 
it is claimed that aluminum of Erftal purity, i.e., containing 
small amounts of Si and Fe, can be given bright oxide finish 
of quality approaching that on double-refined Reflectal, if cor- 
rect homogenizing heat treatment is used before and during 
hot working. 


Properties and Mechanism of Formation of a-Alumina 
(Corundum) Film by Anodie Oxidation of Aluminium in Bisul- 
phate Melts, S.TAJIMA, M.SODA, T.MORI, N.BABA. Electro- 
chimica Acta v 1 n 2-3 July 1959 p 205-16. Aluminum can be 
anodically oxidized in low temperature melts of bisulphates 
or their mixed systems with formation of a-alumina (corun- 
dum) film; white and mat oxide film is rather porous but 
very hard and is not attacked by HF, H2SO1, HsPO1, NaOH of 
any concentration ; film is stable, cannot be sealed by water nor 
dyed by water soluble dyes and paint or lacquer adhesion is 
good. 

Réalisation d’un revetement d’oxyde dur sur l’aluminium par 


oxydation anodique, P.CSOKAN. Corrosion et Anticorrosion 
vy 8n 4 Apr 1960 p 158-65. Anodic oxidation method developed 
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by Light Metals Research Inst in Budapest, Hungary, makes 
it possible to produce in one hr hard oxide film on aluminum 
and its alloys, whose thickness varies from 150-200u and hard- 
ness is 450-520 kg/mm?; test results indicate that method is 
suitable for producing hard surfaces which resist frictional 
wear. 30 refs. 


Sealing Anodized Aluminum, F.PEARLSTEIN. Metal Fin- 
ishing v 58 n 8 Aug 1960 p 40-3. Some of double-seals tested 
imparted increased corrosion resistance to anodized aluminum 
in contact with copper; greatest improvement was produced 
by presealing in alkyl aryl polyethylene glycol or nickel ace- 
tate, and post-sealing in sodium dichromate solution; lubricity 
of anodized aluminum was markedly increased by use of cer- 
tain sealants. 


Sealing Anodized Aluminum, W.E.COOKE, R.C.SPOONER. 
Metal Finishing v 58 n 7 July 1960 p 83-4. Experiences pre- 
sented which indicate ability of sodium sulphite immersion test 
to discriminate between well and partially sealed anodic films 
on aluminum; method is rapid, economical, and does not re- 
quite material other than that present in average finishing 
shop. 


Superior Sealing of Anodized Aluminum and its Alloys, 
C.C.COHN, H.SOSSON. Plating v 47 n 8 Aug 1960 p 917-25; 
see also German version in Werkstoffe u Korrosion v 11 n 10 
Oct 1960 p 616-21. Hardness of anodic films; description of 
tests and evaluation of test results; relationship between cor- 
rosion resistance and wear resistance; hot water sealing; ano- 
dizing conditions; double anodizing and dual precipitation 
seals; coating density of surface area; penetration of anodized 
coat; anthraquinone dye test; explanation and graphic mech- 
anism of after-treatments; accelerated comparative alkali 
resistance and salt spray tests. 


Techniques for Coloring Anodized Aluminum, R.V.VAN- 
DENBERG. Products Finishing v 24 n 5, 6 Feb 1960 p 24-35, 
Mar p 32-8. Discussion of alloy selection, surface preparation, 
anodizing conditions, coloring process and sealing methods. 


Ueber die Bildung nicht abriebfester Auflagen auf der ano- 
dischen Oxydschicht beim Zusatz gewisser Farbstoffe zum 
Sealbad, F.MODIC. Aluminium v 36 n 8 Aug 1960 p 457-61. 
Formation of non-abrasion resistant layers on anodic oxide 
coating of aluminum products when certain dyes are added 
to sealing bath; mechanism investigated; preliminary results 
establish relation of effect with molecular structure of dye, 
probably presence of certain chelate groups in molecule. (See 
also Engineering Index 1959 p 81.) 


Use of Malonic Acid as Anodising Electrolyte, J.M.KAPE. 
Metallurgia v 60 n 361 Nov 1959 p 181-91. Malonic acid is 
capable of producing on many aluminum alloys coatings hav- 
ing properties notably superior to those produced by con- 
ventional anodizing methods; various anodic films which can 
be obtained from 12.5% w/v electrolyte using different current 
densities, temperatures and voltages are discussed; coatings 
formed are of deep yellow or sepia color, and can be extremely 
hard, corrosion and abrasion resistant, and possess high inher- 
ent light fastness. 


Bonding. See also Aircraft Manufacture—Sandwich Construc- 
tion; Aluminum Foundry Practice; Helicopters—Manufacture ; 
Metals and Alloys—Bonding. 


Aluminum Bonded by Diecasting Process. Steel v 145 n 
22 Nov 30 1959 p 98-100; see also Iron Age v 184 n 19 Nov 
5 1959 p 90-1. Technique developed by Doehler-Jarvis Div, 
National Lead Co requires no fluxes or precoating with Al; 
pressure of diecasting is sufficient to force Al into rough cast 
iron surface to form mechanical interlock; previous methods 
for production of metallurgical bonds which required special 
production steps, are not necessary for diecasting method; 
applicability for cast iron liners in Al engine blocks, cast 
iron brake liners for Al drums and wheels, and Al cooling fins 
on cast iron piston sleeves. 


Eigenschaften von Metallklebern und das Verhalten von 
Leichtmetall-Klebverbindungen, A.MATTING, K.F.HAHN. VDI 
Zeit v 101 n 31 Nov 1 1959 p 1448-61. Properties of adhesives 
used with metals, and behavior of adhesive joints in light 
metal; detailed report (over 40 property charts) of determi- 
nations of tensile, impact, elastic, and creep properties of 
different adhesives and of lap joints in Al-Cu-Mg alloy; stress 
distribution is shown to be most important factor in strength 
of joint; rules for creep of solids do not apply to creep of 
joints. 39 refs. 


Resin Bonding Improved by Surface Treatment of Alumi- 
num Alloys, M.A.MILLER. Adhesives Age v 3 n 3 Mar 1960 
p 28-31. Surface pretreatment is necessary to develop maximum 
bond strength, reproducibility and resistance to deterioration ; 
upon investigating effect of surface preparation on tensile 
strength of adhesive-bonded joints in aluminum, it was 
found that acid-stabilized surface was superior to surface 
treated with alkaline solution; results of tensile tests show 
that chemically-stabilized surface is superior to one which 
is anodically oxidized. 


Brazing. See also Brazing. 
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Aluminum Brazing Paste Saves $175,000 at Martin, D. 
WERNZ, M.SCHWARTZ. Steel v 145 n 15 Oct 12 1959 p 112- 
14. Alumi-braze, supplied in powder form by Handy & Har- 
man, New York, and produced by mixing with water, contains 
metallic Al brazing alloy and other ingredients in finely 
divided state which is more readily melted than conventional 
sheet or wire; molten mass flows directly to joint pushing 
molten flux of salt bath ahead of it, and results in solid braze 
with few if any inclusions; technique used for fabrication of 
waveguide assemblies for airframes, and joined tubes to tube 
sheets. 

Note on Brazing of Aluminium and its Alloys with Air/ 
Propane, P.F.WOODS. Brit Welding J v 7 n 8 Aug 1960 p 
489-90. Method of overcoming difficulties in flame brazing of 
thin aluminum alloys by using propane-air torch; example 
given illustrating use of acetylene and propane-air flames ; 
while porosity and indifferent surface bonding is shown in 
oxyacetylene braze, only micro-porosity is apparent in pro- 
pane-air brazed sample. 

Cathodic Protection. See Aluminum and Alloys—Corrosion. 
Cleaning. See Aluminum and Alloys—Finishing. 


Coating. See Aluminum and Alloys—Anodie Oxidation ; Alumi- 
num and Alloys—Finishing. 
Continuous Casting. See also Aluminum and Alloys—Extrusion. 


Continuous Casting of Aluminum, G.C.FEAR. J of Metals 
v 12 n1 Jan 1960 p 37-41. Description of Properzi, Rigamonti, 
Hunter-Douglas, Hunter Engineering and Hazelett processes, 
and Aluminum Laboratories’ rotary strip casting process ; their 
potentialities and drawbacks. 

Kinige charakteristische Merkmale des Reinaluminiums im 
Gusszustand, K.R.VASSEL. Aluminium v 36 n 3 Mar 1960 p 
145-50. Some characteristic properties of high purity (99.5%) 
aluminum as-cast; investigation of macrostructure, electric 
resistivity, thermal expansion, and mechanical properties of 
continuously east rolling slabs; effect of variations in melting 
and casting practice; differences in properties of specimens 
taken from casting and those obtained on separately cast 
specimens lead to conclusion that latter can be used to control 
raw material but not rolling slab quality. 


La coulee 4R, A.CREVOT. Revue de l’Aluminium v 37 n 274 
Mar 1960 p 326-31. Pechiney 4R (four wheel) continuous cast- 
ing process and machine; continuous fabrication of endless 
strips 11.8 in. wide and .11 in. thick in commercial aluminum 
and in alloys of A-M (1% Mn) or A-G1 (0.8% Mn) series; 
equipment used includes set of furnaces, casting machine 
proper, hot rolling mill, cold rolling mill and double coiling 
machine, all operating simultaneously; products obtained can 
be used for electrical conductors, slugs for impact extrusion 
shapes, etc. 

Ugine Venthon Process, P-ANGLEYS. J of Metals v 12 n 1 
Jan 1960 p 42; see also similar article by P.MARTENS in 
Metal Industry v 96 n 4 Jan 22 1960 p 71-2. New process for 
continuous casting of aluminum operated at Venthon (Savoie) 
plant of Société d’Electrochémie, d’Electrométallurgie et des 
Acieries d’Ugine is based on principle of solidification of metal 
in fixed walled mold through which metal is withdrawn as it 
freezes; considerable flexibility offered by horizontal casting 
process. 

Corrosion. See also Aluminum Silver Alloys; Containers— 
Aluminum; Forgings—Aluminum; Metals Corrosion; Welds— 
Corrosion. 

Aluminium 1959, F.C.PORTER. Corrosion Prevention & 
Control v 7 n 1 Jan 1960 p 38-44. Review covers basic cor- 
rosion research, characteristic corrosion features, atmospheric 
corrosion, aqueous corrosion, finishes, and aluminum coatings. 

Analysis and Composition of Aluminum Corrosion Prod- 
ucts. Corrosion v 16 n 4 Apr 1960 p 117-23. Report of NACE 
Technical Unit Committee T-3B on Corrosion Products; gen- 
eral procedures for tests with corrosion products in place; 
X-ray and other techniques used to determine various constit- 
uents in aluminum corrosion product; corrosion products 
formed in fresh waters, in seawater and in atmosphere; pres- 
ence of copper and mercury in aluminum corrosion products. 

Brown Spots on Aluminium Circles Developed During 
Storage, K.P.MUKHERJEE, A.K.LAHIRI, T. BANERJEE. 
NML Tech J v 2 n 2 May 1960 p 23-6. Control of corrosion 
and staining of metals during storage and transit is impor- 
tant to manufacturers and users; experiments established that 
brown spots on Al resulted from confined spaces formed be- 
tween stacked circles; presence of moisture was attributed 
to daily fluctuations in relative humidity and temperature in 
storage room; preventive measures. 

Corrosion of Aluminium Alloys in High Temperature Water 

Survey, K.VIDEM. J Nuclear Matls v 1 n 2 July 1959 p 
145-53. In high temperature water Al alloys are attacked in 
three ways: grain boundary attack, accelerated attack, and 
uniform attack; grain boundary attack is prevented by alloy- 
ing with elements which form phases cathodie to Al; acceler- 
ated attack is controlled by proper fabrication technique and 
well balanced additions of alloying constituents; mechanical 
properties of corrosion resistant alloys, and welding, dis- 
cussed briefly. 
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orrosion of Aluminium and Its Alloys in High-Pressure 
see N.J.M.WILKINS, J.N.WANKLYN. Inst Metals—J v 
88 pt 3 Nov 1959 p 184-40; see also Brit Nuclear Energy 
Conference—J v 5 n 2 Apr 1960 p 89-96. Account of work 
now in progress at Atomic Energy Research Establishment, 
Harwell on corrosion of Aereal 1 Al-Ni alloy, SAP and super 
purity aluminum exposed to steam at temperatures from 270 
to 500 C for periods up to one week; three distinct types of 
corrosion observed are: uniform film growth, penetrating 
attack, starting from points and spreading over whole surface, 
final product being fine gray powder, and “growth” of speci- 
men. 

Corrosion par V’eau a haute température de monocristaux 
recuits en plaenintaet A9, P.LELONG, J. HERENGUEL. 
Mémoires Scientifiques de la Revue de Métallurgie v 56 n 7 
Dec 1959 p 663-73 (discussion) 673-4. Corrosion of annealed 
single crystals of A9 aluminum by water at elevated tempera- 
tures (165, 205, and 220 C for 5-30 hr) ; mechanism of corro- 
sion was found to be divided into 3 steps; volume increase 
occurred during corrosion; rates of attack and growth de- 
pended on orientation; effect of impurities. 


Die Korrosionsbestaendigkeit von Aluminiumlegierungen Ze 
gen Wasser bei hohen Temperaturen, H.J.GESKE. Aluminium 
vy 36 n 8 Aug 1960 p 454-7. Resistance of aluminum alloys 
corrosion by water at elevated temperatures; data show low 
corrosion rates in static water for Al-Ni-Fe alloys, compared 
to other commercial Al-alloys; corrosion rate is considerably 
increased in water flowing at rate of 6 m/sec; at such rates 
inhibitors must be used; data on effect of thermal flow are 
considered inconclusive. 


Die Korrosionsbestaendigkeit von Reinaluminium gegen Was- 
ser bei hohen Temperaturen, H.J.GESKE. Aluminium v 36 
n 4 Apr 1960 p 199-201. Resistance of high purity aluminum 
to corrosion by water at high temperatures; discussion of 
widely divergent literature data on corrosion of Al under con- 
ditions prevailing in nuclear reactors; evaluation of variables 
and derivation of equation for corrosion rate in de-ionized 
water as function of variables; comparison of measured and 
computed data. 


Evaluation and Improvement of Methods for Detecting In- 
tergranular Corrosion Susceptibility in Aluminum Alloys, S.J. 
KETCHAM, W.BECK. Corrosion v 16 n 1 Jan 1960 p 125-8. 
Attempts made to improve methods for determining corrosion 
susceptibility of Al-Zn alloys; results obtained with electro- 
lytic method showed good correlation with those of NaCl- 
H2O2 test; electrochemical processes by which various methods 
accelerate integranular corrosion; modification of present 
inspection method recommended; quantitative method for as- 
sessing degree of severity of intergranular penetration sug- 
gested. 


Examination of Corroded Welds in Aluminium Cooking 
Vessel, with Recommendations for Improved Welding Tech- 
niques, K.G.LATIMER. Inst Metals—J v 88 pt 10 June 1960 p 
432-4. As result of failures by corrosion at gas welds of pans 
made of Al-2% Mg alloy, factors which might be responsible, 
were examined; from potential measurements taken across 
weld, examination of microstructures, and accelerated cor- 
rosion tests, it was concluded that corrosion was associated 
with coarse structure at weld/parent metal interface; argon 
tungsten are welding process would result in finer structure 
and reduce danger of attack. 


Further Data on Atmospheric Corrosion of Aluminium 
Alloys in Large Chemical Factory and Their Protection by 
Painting, W.D.CLARK. Inst Metals—J v 88 pt 9 May 1960 p 
406. Reference made to paper indexed in Engineering Index 
1955 p 56, giving results of exposure tests at four sites for 
periods up to 4 yr; some specimens on three sites were ex- 
posed further and have now been removed after 8% yr; 
observations presented. 


Influenza della natura del legno sulla corrosione in acqua 
di mare delle viti di lega leggera, G.PANSERI, G.LUFT. 
Alluminio v 29 n 1 Jan 1960 p 5-20. Influence of nature of 
wood on corrosion of light alloy screws in seawater; behavior 
of uncoated Peraluman 50 and Anticorodal 11 alloys was ex- 
cellent, while anodic oxidation followed by two different paint 
coats proved to be satisfactory for Avional 22. 


Inhibitors for Aluminium in Acid Solutions, J.SUNDA- 
RARAJAN, T.L.RAMA CHAR. Corrosion Technology v 7 n 7 
July 1960 p 207-8. Corrosion rates and inhibitor efficiencies 
determined for commercial aluminum in hydrochloric acid 
with nicotinic acid, dextrin, thiourea, and tannic acid; polari- 
zation studies made with thiourea and mechanism of corro- 
son inhibition discussed. 


Oxidation of Aluminium in Dry Oxygen in Temperature 
Range 400-650 C, D.W.AYLMORKE, S.J.GREGG, W.B.JEPSON. 
Inst Metals —J v 88 pt 5 Jan 1960 p 205-8. Oxidation behavior 
studied over long periods of time, at least 170 hr, with run 
continued for 400 hr at 450 C; results which do not conform 
to any of simple rate laws based upon idealized model of 
film, are interpreted in terms of erystallization of initially 
formed amorphous oxide layer; this model is consistent with 
electron diffraction investigations of other workers. 


Creep. 
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Pitting of Aluminium in Synthetic Waters, D.E.DAVIES. 
J Applied Chem v 9 Pt 12 Dec 1959 p 651-60. Research to 
investigate phenomenon of pitting in waters containing known 
concentrations of calcium bicarbonate, sodium chloride and 
cupric chloride, and to see whether this dangerous localized 
attack could be prevented or minimized; investigation was 
confined to aluminum of commercial purity in half-hard condi- 
tion; mechanism is suggested to explain initiation and devel- 
opment of pitting. 


Spannungskorrosion und Korngrenzenart, F.ERDMANN- 
JESNITZER, G.HOETZSCH. Werkstoffe u Korrosion v 11 n 4 
Apr 1960 p 212-16. Relation between stress corrosion and 
grain boundary type; simplified stress corrosion tests accord- 
ing to method developed by J.A.JONES on Al-7.8% Meg alloy; 
of different grain boundary types produced by different heat 
treatments, wide-angle type (site of heterogeneous pre- 
cipitation) was preferentially attacked if located perpendicu- 
larly to tensile stress. 


Ueber die Wirkung geringer Zinngehalte auf das Verhalten 
von Aluminium, H.M.COHEN. Aluminium v 36 n 6 June 1960 
p 330-5. Effect of very low tin content on behavior of alumi- 
num; surface corrosion in air of rolled 98% Al strip after 
intermediate annealing was traced to presence of 0.03% Sn; 
metallographic investigation confirms phenomenon in 99.99% 
Al with 0.01-0.03% Sn; 0.001 and 0.0001% had no effect; ex- 
planation on basis of Al-Sn diagram and difference in Al and 
Sn electrochemical potentials. 


Zur Frage des Auftretens von Boehmit bei der Reaktion 
zwischen Aluminium und kochendem oder ueberhitztem Was- 
ser, D.AALTENPOHL. Aluminium v 36 n 8 Aug 1960 p 438-41. 
Question of formation of boehmite by reaction of aluminum 
with boiling or superheated water; critical review of literature 
data on mechanism of growth and constitution of oxide-hy- 
droxide films formed on aluminum, and of methods used in 
studying them; no final conclusions were drawn, other than 
that there is no reason for changing name of film from 
boehmite to bayerite. 22 refs. 


See also Aircraft—Stresses; Aircraft Materials—Creep ; 
Aluminum and Alloys—Mechanical Properties; Metals and 
Alloys—Creep. 


Complex Stress Creep Fracture of Aluminium Alloy, A.E.J. 
JOHNSON, J.HENDERSON, V.D.MATHUR. Aircraft Eng v 
32 n 376 June 1960 p 161-70. Investigation, conducted at 
elevated temperature, to examine tertiary creep and creep 
fracture characteristics of alloy to specification B.S.2L.42, 
subject to complex stressing at 200 C; work involved seven 
pure torsion, pure tension, and combined tension and torsion 
creep tests, of durations between 300 and 3000 hr; analysis 
of results. 


Compressive and Tensile Creep of 7075-T6 and 2024-T3 Alu- 
minum-Alloy Sheet, G.J-.HEIMERL, J.FARQUHAR. NASA— 
Tech Note n D-160 Dec 1959 40 p. Results obtained at 300, 
375, 450, and 600 F; comparisons made show that compres- 
sive and tensile creep are about same for both materials in 
primary and secondary creep regions except for 2024-T3 sheet 
at 300 and 375 F where compressive creep was less; at 300 F, 
compressive creep was markedly less than tensile creep. 


Dependence of Creep of Al-Mg Alloys on Temperature and 
Size of Applied Stresses, M.G.GAIDUKOV, V.A.PAVLOV. 
Physics of Metals & Metallography v 7 n 2 1959 p 90-4. 
English translation of article indexed in Engineering Index 
1959 p 84 from Fizika Metallov i Metallovedenie Feb 1959. 


Effect of Creep Stress on Particulate Aluminum-Copper Al- 
loys, E.E.UNDERWOOD, G.K.MANNING. NASA—Tech Note 
n D-109 Sept 1959 62 p. Study made at Battelle Memorial 
Inst attempts to isolate and study quantitatively, whenever 
possible some of important instability processes such as particle 
dissolution, grain growth, and precipitation under creep con- 
ditions in overaged Al alloys wth 1, 2, 3, and 4% Cu; relative 
activation energies for particle dissolution and grain growth 
coincide closely, suggesting that both are governed by same 
process. 


On Origin of Tertiary Creep in Aluminum Alloy, A.S. 
NEMY,: F.N.RHINES. Met Soe of AIME—Trans v 215 n 6 Dec 
1959 p 992-8. Study made to investigate reduction in cross 
section and increase in creep rate of 52S-O aluminum alloy, 
by retesting specimens machined from material which had 
been subjected to high temperature creep testing short of 
rupture; results are interpreted in terms of grain boundary 
gliding and hydrostatic stresses produced by restraints to grain 
boundary gliding. 


Rate of Fatigue-Crack Propagation for Two Aluminum 
Alloys Under Completely Reversed Loading, W.ILLG, A.J. 
McEVILY, Jr. NASA—Tech Note D-52 Oct 1959 19 p. Tests 
were made at various stress levels up to 380 ksi; differences 
between effects of compression and tension parts of cycles are 
discussed; semiempirical equations developed permit ealcula- 
tion of crack growth; comparison of results with those from 
previous tests made at minimum stress of 1 ksi. (See NACA— 
Tech Note n 4394, indexed in Engineering Index 1959 p 
85). 
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Recovery of High-Temperature Creep Properties of Poly- 
crystalline Aluminum, W.D.LUDEMANN, L.A.SHEPARD, 
J.E.DORN. Met Soe of AIME—Trans v 218 n 5 Oct 1960 p 
923-6. Recovery of creep resistance of 99.99% pure Al was 
studied at 540, 573, 600, and 611 K; polycrystalline specimens 
crept under stress of 950 psi to strain of 5.5% were allowed 
to recover for periods of from 1 min to 16 days under residual 
stress of 4.4 psi; increased creep rates upon reapplication 
of 950 psi stress evidenced softening of material; activation 
energy for recovery process is 64,000 cal/mol. 


Theoretical and Experimental Investigation of Creep Buck- 
ling, J.C-CHAPMAN, B.ERICKSON, N.J.HOFF. Int J Mech 
Sciences v 1 n 2-3 Apr 1960 p 145-74. Graphical and nu- 
merical procedure for determination of collapse time of pin- 
ended aluminum alloy columns subject to creep; “critical 
deflection” is found at which bending rigidity of column is 
reduced to such extent that column becomes unstable under 
constant load applied to it; corresponding ‘‘critical time’’ is 
calculated by using creep-strain vs time curves of material. 


Defects. See Aluminum and Alloys—Testing. 


Deformation. See also Aluminum and Alloys—Mechanical Prop- 
erties; Aluminum Metallography. 


Vibratsionnoe deformirovanie alyuminievykh splavov, M.Ya. 
KARNOV, S.N.SHESTAKOV. Metallovedenie i Termicheskaya 
Obrabotka Metallov n 1 Jan 1959 p 57-60. Vibrational defor- 
mation of Al alloys; samples of alloy “AK6” tested to deter- 
mine optimum temperature of working in forging press, in 
frequency range of 950-1350 vpm; optimum results obtained 
with cold samples and hammer inserts heated to 400 C. 


Die Casting. See Die Casting—Light Metals. 


Diffusion. I difetti puntiformi nella diffusione a bassa tempera- 
tura delle leghe di alluminio, T.FEDERIGHI. Alluminio v 28 
n 11 Nov 1959 p 499-506. Point defects in low temperature 
diffusion of aluminum alloys; formation of Guinier-Preston 
zones taking place with very high reaction rate in many 
quenched aluminum alloys; examination of hypothesis that 
this high rate of pre-precipitation is due to excess of quenched- 
in vacancies; this is shown to be in agreement with experi- 
mental results. 27 refs. 


Study on Diffusion in Aluminium and Aluminium Alloys, 
T.AMITANI. Sumitomo Light Metal Tech Reports v 1 n 2 Apr 
1960 p 53-8. Tests conducted on effect of impurities and other 
elements, such as chromium and manganese contained in 
aluminum, on diffusion characteristics of copper, magnesium 
and zinc; results analyzed. (In Japanese with brief English 
abstract). 


Electric Properties. See Aluminum Metallurgy; Aluminum 
Silicon Alloys; Aluminum Silver Alloys; Superconductivity. 


Electroplating. Novel Process for Plating Nickel on Aluminum 
Alloys, J.T.N.ATKINSON. Plating v 47 n 5 May 1960 p 509- 
11, Appendix 511-12. Nickel plating aluminum from sulphate- 
fluoborate-chloride baths; adhesion values of about 5000 psi 
in shear were obtained regularly, and still better adhesion 
could result from use of proper heat treatment; process elim- 
inates zincate or other pretreatments for alloys tested, and 
appears to have industrial potentialities for general electro- 
plating and electroforming operations with nickel analytical 
methods given in appendix by D.G.GAGE, A.SHLOSSBERG, 
M.HEIT. 

Enameling. See Aluminum and Alloys—Finishing; Enameling. 

Extrusion. See also Metals and Alloys—Extrusion; Trailers. 

Beispiele von Regelkreisen, welche nicht lineare Elemente 
enthalten, R.SCHRAIVOGEL. Assn Suisse des Electriciens— 
Bul v 50 n 22 Oct 24 1959 p 1068-74. Example of control cir- 
cuit containing nonlinear elements; control system of machine 
for producing extruded aluminum sections; three types of non- 
linearities in control of force applied to section when hot 
metal is drawn. 


Boon to Screw Machine Shops, F.L.CHURCH. Modern Metals 
v 16 n 2 Mar 1960 p 40, 42, 44, 46. Improved rod and bar 
stock is produced by entirely new process developed by Hunter 
Engineering Co, Riverside, Calif; outstanding innovation in 
process is direct reduction of billet to rod in one swift stroke 
of specially designed extrusion press; uniform, high quality 
extrusion billets are produced in unique and remarkably 
compact continuous casting machine; design and operation of 
latter described ; extrusion of billets; superior quality achieved. 


Design and Use of Aluminum Impacts, C.H.WRIGHT. Pre- 
cision Metal Molding v 18 n 10 Oct 1960 p 50-5. Forward or 
backward extrusion or combination of two; improvement of 
metal properties; alloys that can be impacted; tolerances and 
dimensions; design shapes; tool costs and production rates ; 
advantages and limitations of impact extrusion in comparison 
to other methods. 

Grundiagenversuche zum Fliesspressen, F.ERDMANN-JES- 
NITZER, P.DIETZMANN. Werkstattstechnik v 50 n 2 Feb 
1960 p 71-5. Fundamental investigations of cold extrusion ; 
metallographic and strength studies made on extruded alumi- 
num shell tubes; small effect of grain size of initial material 
on mechanism of deformation noted; other conclusions. 
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Ricerche sull’estrusione: effeto delle guaine di alluminio, 
G.BEDESCHI, G.BRACALE. Alluminio v 29 n 4 Apr 1960 p 
177-85. Results of study on extrusion of Avional 24 aluminum 
alloy ingots lined with pure aluminum foil; lining improves 
process and structural properties of extrusions; maximum 
pressure required for extrusion was reduced by 25%; almost 
total disappearance of rough recrystallization crust noted. 


Study on Strength of Extruded Products of Aluminium- 
Magnesium-Silicon Alloy, S.TERAI, Y.BABA. Sumitomo Light 
Metal Tech Reports v 1 n 8 July 1960 p 24-36. For annealed 
products, strength in excess magnesium region was greater 
than in excess silicon region; in as-extruded and precipitation 
treated products relation was reversed; mechanical properties 
of 6063 alloy bars, extruded by ‘‘quenching extrusion’’, met 
requirement of Japanese Industrial Standard even at extrud- 
ing temperature below 450 C, while higher temperature was 
necessary in commercial extrusion process. (In Japanese with 
brief English abstract). 


Fatigue. See also Aircraft Materials—Fatigue; Aluminum and 
Alloys—Mechanical Properties; Metals and Alloys—Fatigue. 


Aspetti caratteristici delle fratture di fatica a flessione ro- 
tante in provette intagliate di Avional 22 TN, D.MORRI. Allu- 
minio v 29 n 6 June 1960 p 283-9. Aspects of fatigue cracks 
under rotary bending load in notched specimens of Av 22 TN 
aluminum alloy; tests indicated that cracks present character- 
istic aspect corresponding to knee shaped discontinuity of F-N 
curve; relation between fracture and discontinuity of F-N 
curve could be ascribed to diminution of rate of propagation 
of principal crack, followed by formation of secondary lateral 
cracks. 


Axial-Load Fatigue Tests of 2024-T3 and 7075-T6 Aluminum- 
Alloy Sheet Specimens under Constant- and Variable-Ampli- 
tude Loads, E.C_NAUMANN, H.F.HARDRATH, D.E.GUTH- 
RIE. NASA—Tech Note n D-212 Dee 1959 387 p. Specimens 
with theoretical elastic stress concentration factor 4.0 were 
tested with load amplitude held constant or varied by steps 
to approximate gust load history; data were analyzed assum- 
ing linear cumulative damage, and limited statistical evalua- 
tion used to confirm conclusions. 


Cyclic Stressing Frequency Effect on Fatigue Strength, W.J. 
HARRIS. Aircraft Eng v 31 n 370 Dec 1959 p 352-7. Investi- 
gations made on Al alloys 4.4% Cu-Mg-Si-Mn (L.70, L.71, 
L.72 and L.73) and 5% Zn-Mg-Cu type (DTD 687) over fre- 
quency range 10 to 1000 eps is based on hypothesis that fre- 
quency effect on fatigue strength contains corrosion fatigue 
factor together with true frequency effect; first factor becomes 
dominant after time exposure while true frequency effect re- 
cedes to insignificance; method whereby true frequency effect 
ean be separated from net effect of corrosion and frequency 
as measured by ambient fatigue strength values. 


Effect of Fatigue Deformation on Dispersion of Subsequent 
Precipitation in Aluminium Alloys, C.A.STUBBINGTON. 
Inst Metals—J v 88 pt 5 Jan 1960 p 227-32. Metallographic 
and quantitative comparisons made between hardening pro- 
duced by unidirectional strain and by cyclic strain, and their 
effects on subsequent aging of AI-12.5% Mg alloy; metal- 
lographie observations on influence of cyclic strain on sub- 
sequent precipitation occurring in AIl-30% Zn alloy and in 
commercial high strength alloy (D.T.D. 683); mechanism by 
which precipitation is modified. 


Fatigue Damage and Crack Formation in Pure Aluminium, 
D.R.HARRIES, G.C.SMITH. Inst Metals—J v 88 pt 4 Dec 
1959 p 182-5. Tests showed that annealing at various stages 
of fatigue life has no significant effect on total life to frac- 
ture; however, periodic removal of surface layers during test 
enables fatigue life to be extended considerably; it is con- 
cluded that fatigue cracks initiate at free surface of even, 
axially stressed specimen; this is probably due to differences 
in modes of deformation of surface and interior and not to 
corrosive effect of atmosphere. 


Fatigue Fracture, P.J.E.FORSYTH, D.A.RYDER. Aircraft 
Eng v 32 n 374 Apr 1960 p 96-9. Nature of fine fracture 
striations, and their use in diagnosis of fatigue failures; 
paper shows how they may be used to obtain quantitative in- 
formation; use of fractography in diagnosis of fatigue fail- 
ures; quantitative information obtained from examination of 
series of Rolls-Royce fatigue specimens made from aluminum 
75% alloy extruded and aged for 24 hr at 100 C. 


Influenza della temperatura di prova sulle caratteristiche 
meccaniche a fatica della lega Pe 50, L.MORI. Alluminio v 
29 n 2 Feb 1960 p 65-9. Influence of testing temperature on 
fatigue properties of Peraluman 50 (Al-Mg 5%); various hy- 
potheses advanced to explain presence or absence of fatigue 
limit encountered at 20, 100, 130, 160 C. 


Notch Effects and Critical Alternating Stress Required to 
Propagate Crack in Aluminum Alloy Subject to Fatigue 
Loading, N.E.FROST. J Mech Eng Science v 2 n 2 June 1960 
p_ 109-19. Fatigue tests at zero mean load performed on alloy 
(BS.L65) specimens containing edge cracks of various 
lengths ; relationship between crack length and critical al- 
ternating propagation stress is satisfied by sigma 38] = 0.2; 
fatigue tests also performed on notched specimens; occurrence 
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of nonpropagating cracks discussed in terms of above relation- 
ship. 

On Fatigue Strength of Notched Specimens of Aluminium 
Alloys, S.HUKAI, K.TAKEUCHI. Sumitomo Light Metal 
Tech Reports v 1 n 1 Jan 1960 p 45-54. Results of investiga- 
tion concerning effect of notches on fatigue strength of vari- 
ous aluminum alloys. (In Japanese with brief English ab- 
stracts). 


Study of Onset of Fatigue Damage Due to Fretting, A.J. 
FENNER, J.E.FIELD. North East Coast Instn Engrs & 
Shipbldrs—Trans v 76 pt 4 Feb 1960 p 184-228, (discussion) 
pt 6 Apr p D27-34. Tests in 20-ton direct stress fatigue test- 
ing machines, in air and in vacuo, using Al alloy and pads 
of same material clamped to flat surfaces; while damage 
under particular set of conditions was fully developed only 
after about 1/5 of total life, significant damage could be 
developed in much smaller number of cycles; mean stress ap- 
plied during initial fretting had important effect on rate of 
damage. 


Finishing. See also Aircraft Manufacture—Finishing; Alumi- 


num and Alloys—Anodie Oxidation; Aluminum and Alloys— 
Corrosion; Aluminum and Alloys—Electroplating ; Aluminum 
Sheet; Metals Finishing; Oscillographs—Manufacture; Polish- 
ing. 

Bright Dip Features Fume Control. Steel v 147 n 14 Oct 3 
1960 p 82-4. New chemical formula (NFB 85, replacement for 
HsPO.1) containing inhibitors which eliminate HNOs fume 
problem, and electrical monitoring device which greatly sim- 
plifies bath control, are principal elements in new system 
developed by Monsanto Chemical Co for bright dipping alumi- 
num extrusions; other advantages are 10 to 30% reduction in 
material costs, and improved part quality with 75% reduction 
in rejected material. 


Decorative Dyeing of Aluminium and its Alloys, A.J. 
STEIGER. Metal Finishing J v 6 n 69 Sept 1960 p 368-9. 
Review of some ‘Do-it-Yourself’? methods advocated in Soviet 
Union for dyeing of anodized aluminum to make decorative 
metal fittings for radio receivers and TV sets. 


Electrobrightening, H.BLENCOWE, A.W.BRACE. Metal 
Industry v 96 n 12 Mar 18 1960 p 281-4. Pilot plant study of 
“Aluflex”” electrolytic process undertaken by Aluminum Labo- 
ratories Ltd to ascertain behavior of alloys likely to be 
brightened by this process marketed by Riedel and Co in 
Germany; smoothing power; current density measurements ; 
tests have shown that ‘‘Aluflex’”? process is capable of giving 
good standard of brightness on all grades of aluminum and 
most of usual alloys except 26S, 33S, 51S and B51S. 


Enamelling Aluminium, L.LISTER, A.W.BRACE. Metal- 
lurgia v 61 n 364 Feb 1960 p 61-4, 81; see also Foundry Trade 
J v 108 n 2254 Feb 18 1960 p 201-2. Aluminum alloys suitable 
for enameling, with particular reference to their treatment 
prior to processing; details of techniques for milling frit, 
spraying on slip, and firing enamel; tests for checking qual- 
ity of product; current applications. 


Neuere Entwicklung auf dem Gebiet der Aluminium- 
Glaenz-werkstoffe; Umstellung vom Reflectal zum Remiral, 
E.TRAEGNER, G.KAPPEL. Aluminium v 36 n 5 May 1960 
p 267-71. Recent developments in field of brightened alumi- 
num; changeover from Reflectal to Remiral; general discus- 
sion of changes in practice brightening and results to be 
expected when 99.9% Al with 0.5-2% Mg (Remiral), or 
even 99.8-99.85% Al, is used instead of 99.99 grade. 


Qualitaetskontrolle von Halbzeugen durch Oberflaechenbe- 
handlung, W.BUNK, M.ERNST. Aluminium y 36 n 8 Aug 
1960 p 441-9. Quality control of semifinished aluminum and 
Al-alloy products by surface treatment; series of examples 
illustrates, by coordination of micrographs of structures with 
photographs of defects brought out by anodizing surface, that 
such inspection will point way to source of trouble in fabri- 
eation practice. 


Wire Brushing of Aluminium—Mechanism of “Orange 
Peeling”, A.SSELWOOD, J.MOLGAARD. Wear-Usure Versch- 
leiss v 3 n 5 Sept-Oct 1960 p 394-400. Brushing of aluminum 
by rotary nickel silver wire brushes gives surface changes 
due to low temperature welding, and not surface melting; 
this is shown by examination of surface produced at different 
speeds of brushing, with and without lubrication, and by 


experimental and theoretical estimation of surface tempera- 
ture. 


Forging. See Forge Shop Practice; Forgings—Aluminum. 
Forming. See Aluminum Sheet—Forming. 
Gases. Degassing and Cleaning Aluminum with Nitrogen and 


Nitrogen-Chlorine Mixtures, R.F.GOTTSCHALK. Metal Prog- 
ress v 78 n 3 Sept 1960 p 97-9. Removal of hydrogen and 
entrapped oxides from molten aluminum is more consistent 
from heat to heat if special degassing cup is added near top 


of teh lance or mixtures of chlorine and nitrogen are 
used. 


Heat Treatment. See also Rockets and Missiles--Manufacture. 


Continuous Flash Annealing Produces Fine Grained Alumi- 
num Sheet, R.V.LACKNER. Modern Metals v 16 n 8 Sept 


THE ENGINEERING INDEX—1960 83 


ALUMINUM AND ALLOYS—Continued 


ALUMINUM AND ALLOYS—Continued 


1960 p 62-4. New continuous flash annealing process developed 
Jointly by Penn Induction Corp and Pennsylvania Electric 
Oil Corp, applies heat to material by transverse flux induction 
method in which flux lines are vertical to material being 
heated; rapidly alternating electric current induces material 
to heat itself; proeess imparts uniformly fine evain in coiled 
shect up to 48 in. wide regardless of size of coil. 

Etude de V’adoucissement transitoire dans l’aluminium pur 
et les solutions solides aluminium-zine trempés, P.GOBIN, 
J.MONTUELLE. Acad des Sciences—Comptes Rendus vy 249 
n 25 Dee 21 1959 p 2772-4. Study of transitory softening of 
pure aluminum and aluminum zine solid solutions; results 
of tests of many samples of aluminum of varying purity 
and aluminum zine alloys (2 and 12% Zn); phenomenon of 
transitory softening is general; incubation time of transitory 
softening depends on metal purity. 


Gomogenizatsiya slitkov duralyumina vy sovremennykh elek- 
tropechakh s vosdushnoi tsirkulyatsiei, A.I.KOLPASHNIKOV, 
V.D.KOROLEV. Tsvetnye Metally v 32 n 4 Apr 1959 p 64-9. 
Homogenization of duralumin billets in modern air circula- 
tion furnaces; experimental work performed by Soviet metal- 
lurgists at aluminum alloy plant in China; nine schedules of 
homogenization tested on six billets; each result being plotted 
as function of temperature and time; study of effects of 
schedule of homogenization upon properties of hot and cold 
rolled stock. 


Influenza di una lunga permanenza a temperatura normale 
sulle caratteristiche meccaniche di alcune leghe leggere, 
L.MORI. Alluminio vy 29 n 7-8 July-Aug 1960 p 351-7. Influ- 
ence of long holding (40,000 hrs) at room temperature on 
mechanical properties of some light alloys; AJ-Mg alloys 
show decrease of R and So.2, and increase of A comparable 
with changes produced by annealing of 5 hr at 90-100 C, and 
proportional to Mg content and to cold working degree; 
smaller variations were observed in 99, 99.5, 99.8 and 99.99 
aluminum, while in Am 30 alloy increase of R and So.2, and 
decrease of A has been noted. 


Stress-Relieving Aluminium, H.N.HILL, R.S.BARKER, 
L.A.WILLEY. Metal Treatment & Drop Forging v 27 n 174 
Mar 1960 p 101-2. Abstract of paper indexed in Engineering 
Index 1959 p 86 from Am Soc Metals—Trans v 52 Preprint 
n 132 1959. 


Hydrogen Content. See Aluminum Foundry Practice. 


Irradiation. See also Aluminum Lithium Alloys. 


Photoneutrons from Al, G.CORTINI, C.MILONE. T.PAPA, 
R.RINZIVILLO, Nuovo Cimento v 14 n 1 Oct 1 1959 p 54-61. 
Energy spectra of photoneutrons emitted at 90° angle from 
aluminum under bremsstrahlung of 24 and 30 Mey maximum 
energy were investigated by means of recoil protons in photo- 
emulsions; difference between two spectra shows that above 
24 Mey photon energy neutrons are emitted mainly by direct 
process which gives relevant contribution (> 25%) to photo- 
neutron yield, at 30 Mev. 


Machining. See also Metals Cutting. 


Die Zerspanung des Aluminiums und seiner Legierungen auf 
Drehautomaten, W.SCHOLZ. Metall v 13 n 9 Sept 1959 p 
837-42. Cutting of aluminum and aluminum alloys on auto- 
matic lathes; classification of Al alloys into three groups 
according to machinability; design of cutting tools; special 
problems in turning workpieces of various types and shapes. 


Investigation of Mechanism of Rapid Crack Propagation in 
Metals, M.E.SHANK, J.E.NEIMARK. Massachusetts Inst 
Technology—Dept Mech Eng—Final Tech Report DSR 7514, 
Aug 15 1958 79 p. Tear tests performed at room and liquid 
Nz temperatures on non-age hardening Mg and Mn containing 
Al alloys; crack propagation in ductile alloys resolved inte 
analysis of elastic-plastic stress and strain distributions around 
eracks, and into criterion in terms of stress and strain for 
initiation of nucleus of fracture; investigation of methods of 
fractography for 7075-T6 Al alloy. 36 refs. 


Mechanisches Festigkeitsverhalten yon Aluminium und 
seiner Legierungen bei Tieftemperaturen, E.von BURG. 
Schweizer Archiv v 26 n 3 Mar 1960 p 110-14. Mechanical 
strength of aluminum and its alloys at low temperatures; 
summary of data in literature on static strength, creep, 
fatigue, and notch impact resistance; properties of welded 
seams; it is concluded that Al and alloys are not adversely 
affected by low temperatures but that notch effects should be 
held to minimum by design. 


Resistance to Deformation of Aluminium and Some Alumin- 
ium Alloys, R.R.ARNOLD, R.J.PARKER. Inst Metals—J v 
88 pt 6 Feb 1960 p 255-9. Resistance to compressive deforma- 
tion of commercially pure aluminum, three non-heat treatable 
alloys and two heat treatable alloys has been determined by 
experiments on cam plastometer; data presented for strain 
rates within range 1 to 30 in./in./sec, and temperatures vary- 
ing from 300 to 550 C; resistance to deformation in hot 
working range varies greatly; higher strength alloys were 
susceptible to thermal softening effects. 


Rotating-Beam Fatigue Tests of Notched and Unnotched 
7075-T6 Aluminum-Alloy Specimens Under Stresses of Con- 
stant and Varying Amplitudes, H.F-.HARDRATH, E.C. 
UTLEY, D.E.GUTHRIE. NASA—Tech Note n D-210 Dec 
1959 34 p. Static mechanical properties and constant ampli- 
tude fatigue tests of unnotched specimens yielded results 
higher than average for material; fatigue tests of notched 
specimens indicated material was more notch sensitive than 
indicated by other data. 


Some Experiments Concerning Subsequent Yield Surfaces 
in Plasticity, H.G.McCOMB, Jr. NASA—Tech Note n D-396 
June 1960 83 p. Combined load tests were made on seven thin- 
walled specimens of 2014-T4 aluminum alloy having nominal 
OD of 4.5 in., thickness of 0.156 in., and length of 24 in.; 
secondary yield surface is outlined in normal stress shear- 
stress plane for initial loading in pure tension; significant 
changes in shape of stress-strain curves obtained. 


Stress-Rupture Testing of Aluminium-1% Nickel-0.5% Iron 
Alloy, V. de L.DAVIES. Inst Metals—J v 89 pt 1 Sept 1960 
p 22-3. Stress-rupture tests performed on alloy at 150-350 C; 
strength properties at these temperatures are rather poor; 
at 250 C stress rupture properties seem to be sensitive to size 
and distribution of particles of intermetallic T phase. 


Study on Aluminium-Copper-Lithium Base Alloys, S.TERAT, 
Y.BARA. Sumitomo Light Metal Tech Reports v 1 n 1 Jan 
1960 p 11-21. Mechanical properties of AlJ-Cu-Li alloys con- 
taining Zr, Si, Mn, Be and magnesium silicide were studied 
at room and elevated temperature; results relative to response 
of alloys to aging confirm those obtained by H.K.HARDY 
(see Engineering Index 1956 p 72); addition of beryllium 
reduced oxidation loss of lithium during melting. (In Japa- 
nese with brief English abstracts). 


Magnesium Determination. See Aluminum and Alloys—Analy- Melting. See Aluminum Foundry Practice. 
sis. Microscopic Examination. See Aluminum Metallography. 


Oxidation. See Aluminum and Alloys—Corrosion. 
Pitting. See Aluminum and Alloys—Corrosion. 


Protective Coatings. See Aluminum and Alloys—Anodie Oxi- 
dation; Aluminum and Alloys—Electroplating ; Aluminum and 
Alloys—Finishing; Enamel. 


Refining. See Aluminum Refining. 

Silicon Determination. See Aluminum and Alloys—Analysis. 
Smelting. See Aluminum Refining. 

Sodium Determination. See Aluminum and Alloys—Analysis. 
Storage. See Aluminum and Alloys—Corrosion. 


Mechanical Properties. See also Aluminum and Alloys—Creep ; 
Aluminum and Alloys—Extrusion; Aluminum and Alloys— 
Fatigue; Aluminum and Alloys—Testing; Aluminum Lithium 
Alloys; Aluminum Nickel Alloys; Aluminum Sheet; Alumi- 
num Silicon Alloys; Aluminum Zine Alloys. 


Disomogeneita della caratteristiche di taglio nei piatti 
estrusi di leghe di alluminio ad alta resistenza, D.MORRI. 
Alluminio v 28 n 12 Dec 1959 p 549-53. Heterogeneity of 
shearing strength characteristics of flat aluminum alloy ex- 
trusions; resistance to shearing of extruded Av 14, Av 24, 
Eg 55 and Eg 65 alloy sections determined ; angle of ance 
specimen with respect to direction of extrusion was foun (a) bE Ce Kien nian Ritore! Ghee Mladeeaaecd 


Ber aces ani gt actor. : Alloys—Fatigue; Aluminum and Alloys—Mechanical Proper- 
Effect of Hydrostatic Compression Upon Change of Physical ary 


eps Oe le een we Rv A DINE Structural. See also Aluminum and Alloys—Anodice Oxidation. 


Physics of Metals & Metallography v 7 n 1 1959 p 121-5. 
English translation of article indexed in Engineering Index 
1959 p 87 from Fizika Metallov i Metallovedenie Jan 1959. 


Influenza della lunga permanenza a 100 C sulle caratteris- 
tiche meccaniche delle leghe Avional e Ergal, L.MORI, 
D.MORRI. Alluminio v 29 n 1 Jan 1960 p 21-6. Determination 
of mechanical and structural properties of some rolled and 
extruded parts in Av 14 TN, Av 24 TN, Eg 55 TA and Eg 
65 TA aluminum alloys after prolonged heating at 100 Cc; 
most significant variations occurred in Ergal alloys, which 
showed completely different behavior in rolled and extruded 
condition, while Av 24 TN alloy became more stable. 


Aluminium Struts with Small End Moments, J.H.M.JUBB. 
Structural Engr v 37 n 12 Dec 1959 p 357-79. Strut behavior 
in truss, particularly when strut is partially plastic, and 
suggestions on methods of design; tests show how vertical 
struts behave elastically and inelastically; struts of similar 
section to vertical struts in trusses were tested in special 
rig, where end load and bending moments were applied in- 
dependently; use of interaction curve for design. 


Aluminum Alloy Sections for Marine Purposes. Brit Stand- 
ards Instn—Brit Standard n 2614 1959 53 p. Standard gives 
dimensions, geometrical porportions and weight per ft run of 
following range of sections: bulb angles for riveting from 
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114x1 in. to 8x2%4 in.; tee-bars for welding (with bead) from 
114x3 in. to 514x8 in.; bulb plates for welding (with bead) 
from 3 in. to 8 in.; plain tee-bars for welding from 1144x3 in. 
to 514x8 in.; plain bulb plates for welding from 3 in. to 8 in. 


Aluminum in Cryogenics, R.FELLOM, Jr. Light Metal Age 
vy 18 n 1-2 Feb 1960 p 6-12, 14-17. Advantages of potential 
applications of aluminum in field of eryogenies; discussion 
of selection of materials, insulation, suspension and weld 
quality which are four critical points to consider in designing 
eryogenic equipment. 

Forms and Finishes for Light-Gauge Aluminium in Build- 
ings, J.C.BAILEY, F.C.PORTER. Sheet Metal Industries v 36 
n 392 Dec 1959 p 825-35. Types of aluminum and its alloys 
used in sheet and strip form; roofing and cladding systems ; 
formed sections; weathering characteristics of light metals ; 
colored decorative finishes for aluminum; erection, cleaning 
and maintenance; main applications. 


Self-Locking Aluminum Panels Speed Construction Work, 
K.GLASER. Iron Age v 186 n 10 Sept 8 1960 p 108-9. Recent 
designs in extrusions add greater strength and economy to 
superstructures of ships, and permit sections to be assembled 
quickly by hand; new design is self fastening and requires 
no welds or other fastening; panel construction has applica- 
tion also to truck trailers, containers, floors, side walls, and 
roofs; some installations are described. 


Tensile Strength. See Aluminum and Alloys—Mechanical Prop- 
erties. 


Testing. See also Aluminum and Alloys—Corrosion ; Aluminum 
and Alloys—Fatigue; Light Metals—Testing. 


Analysis of One-Dimensional Nonlinear Mechanical Model 
and Its Application to Qualitative Explanation of Visco- 
elastic Behavior of Aluminum from Sonic Tests, J.A.MITAL, 
T.S.CHANG. Va Polytechnic Inst—Bul v 51 n 12 Oct 1958 
43 p. Equation for model with nonlinear restoring forces and 
nonlinear viscous damping is developed; equation solved in 
terms of impressed force, displacement amplitude of oscilla- 
tion, frequency of oscillation, and arbitrary constants in 
system; problem applied to qualitative analysis of viscoelastic 
behavior of aluminum as observed from sonic tests. 


Die Bedeutung des Kerbschlagbiegeversuches fuer die Prue- 
fung von Aluminium und Aluminiumlegierungen, H.WOLF, 
G.JACOBY. Aluminium v 36 n 4 Apr 1960 p 186-92. Sig- 
nificance of notch impact bend test for aluminum and alumi- 
num alloys; data from literature and results of own investi- 
gations are used to demonstrate inadequacy of conventional 
impact test for aluminum, whose notch sensitivity decreases 
with speed of loading; requirements for satisfactory testing 
conditions, particularly for welded products. 33 refs. 


Effect of Casting Temperature on Aluminum Alloy Test 
Bar Properties, J.W.MEIER, A.COUTURE. Canada. Dept 
Mines & Tech Surveys—Mines Branch—Research Report n 
R54 Feb 1959 44 p. Effects of pouring temperature, maximum 
melt temperature and prolonged holding time on properties 
of aluminum sand casting alloys; effect of various pouring 
temperatures on mechanical properties, grain size and porosity 
(density) of separately cast test bars in six commonly used 
commercial alloys; effects of overheating of melt and of pro- 
longed holding times at three temperature levels. 


Effect of Fabrication on Inclusion Type Defects and Their 
Ultrasonic Response, G.J.BINCZEWSKI. Nondestructive Test- 
ing v 18 n 2 Mar-Apr 1960 p 93-8. At Kaiser Aluminum & 
Chemical Corp, Spokane, Wash, known kinds of inclusion 
type defects in aluminum were investigated and their be- 
havior during various stages of fabrication evaluated ultra- 
sonically and radiographically; inherently variable charac- 
teristics of any defect precludes ability of sonic test method 
to assure that given defect will, or will not, result in ultra- 
sonically acceptable plate. 


Effect of Quenched-in Vacancies on Elastic Modulus of 
Aluminum, R.C.FOLWEILER, F.R.BROTZEN. Acta Metal- 
lurgica v 7 n 11 Nov 1959 p 716-21. Equipment for dynamic 
measurement of modulus changes was developed for purpose 
of investigation described; presence of lattice vacancies found 
to reduce elastic modulus; change in modulus was _ investi- 
gated during annealing at room temperature subsequent to 
quenching; time relation of vacancy concentration observed 
was analogous to that determined by electrical resistivity 
measurements. 


Investigation of Plastic Properties of Aluminum at Low 
Temperatures, I.A.GINDIN, V.I.KHOTKEVICH, Ya.D.STARO- 
DUBOV. Physics of Metals & Metallography v 7 n 5 1959 
p 140-6. English translation of article indexed in Engineering 
Index 1959 p 8&7 from Fizika Metallov i Metallovedenie May 
1959. 

Ultraschallpruefung von Aluminiumblech und daraus gefer- 
tigten Erzeugnissen, W.LEHFELDT. Aluminium v 36 n 4 
Apr 1960 p 195-8. Ultrasonic testing of aluminum sheet and 
sheet products; critique of older methods; outline of prin- 
ciples and practice of modern method using surface waves 
instead of longitudinal or transverse waves; illustrated de- 
scription of apparatus (‘‘Echoskop’’) with adjustable probe; 
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applications include testing of adhesion of bonding between 
sheet and different coatings. 


Titanium Determination. See Aluminum and Alloys—Analysis. 
Weldability. See also Aluminum Magnesium Alloys. 


Weldability of Aluminum Casting Alloys with 5086 Wrought 
Aluminum Alloy, M.S.ORYSH, I.G.BETZ. Welding J v 39 n 8 
Aug 1960 p 342s-51s. Investigation conducted by Pitman- 
Dunn Laboratories Group of Frankford Arsenal for Army 
Ballistic Missile Agency to determine weldability of six cast 
aluminum alloys, Almag 35, Al-7% Mg, 214, 356, 42B and 
Al-7% Mg-3% Zn, joined to 5086 wrought aluminum alloy ; 
results indicated that thin weldments were more apt to have 
very poor joint efficiency due to lack of fusion if welded with- 
out backing strip. 


Welding. See Welding—Light Metals. 
ALUMINUM BRONZE. See Bronze; Bronze Foundry Practice. 


ALUMINUM CASTINGS. See Aluminum Foundry Practice; 
Light Metals—Foundry Practice. 


ALUMINUM CHROMIUM MANGANESE ALLOYS 


Constitution of Aluminum-Rich Alloys of Aluminum- 
Chromium-Manganese System, J.W.H.CLARE. Met Soc of 
AIME—Trans v 218 n 2 Apr 1960 p 365. Discussion of paper 
indexed in Engineering Index 1959 p 88 from June 1959 issue. 


ALUMINUM COATINGS. See Metallizing; Steel—Aluminum 
Coating. 


ALUMINUM COMPOUNDS. See Semiconductors—Intermetallic 
Compounds. 


ALUMINUM COPPER ALLOYS 


See also Aluminum and Alloys; Aluminum and Alloys— 
Creep; Aluminum and Alloys—Mechanical Properties ; Alumi- 
num Metallography. 


Contribution A Jl’étude de la _ solidification des alliages, 
A.KOHN, J.PHILIBERT. Acad des Sciences—Comptes Ren- 
dus v 249 n 20 Nov 16 1959 p 2073-6. Contribution to study 
of alloy solidification; investigation of crystallization process 
of aluminum copper (1 or 2% alloys); mechanism of solidi- 
fication is studied by means of thermal analysis, radiography 
and microsonde. 


Daempfungsmessungen an einer hochreinen Al-Cu-Legierung 
etc, H.JI.SEEMANN, M.SIOL, A.SSCHOMMER. Metall v 13 n 
12 Dee 1959 p 1099-1104. Damping measurements on high 
purity (4% Cu) aluminum copper alloy and on commercial 
duralumin (Al-Cu-Mg alloy) in connection with age harden- 
ing; plotting of damping isotherms, i.e., change of damping 
with time at constant temperature (in range from —10 to 
+220 C); from damping curves, activation energy of dura- 
lumin was determined (10 keal/mol) ; preliminary interpreta- 
tion of results. 


Deformation of Single Crystals of Aluminium-4.5% Copper 
Alloy, G.GREETHAM, R.W.K.HONEYCOMBE. Inst Metals— 
J v 89 pt 1 Sept 1960 p 13-21. Results of study at 77 K 
indicate how deformation behavior alters as condition of 
crystals is changed from supersaturated solution to two-phase 
alloy; yield phenomena studied and effects of interrupting de- 
formation both at 77 and 293 K investigated. 


Lattice Defects in Copper-Aluminum Alloy, M.S.WECHS- 
LER, R.H.KERNOHAN. Acta Metallurgica v 7 n 9 Sept 
1959 p 599-607. Static resistivity measurements and measure- 
ments after air cooling and water quenching indicate excess 
resistivity contribution at temperatures above 200 C in Cu-15 
at.% Al single crystals; energy of formation of configuration 
responsible for excess resistivity is 0.2 eV; annealing experi- 
ments after quenching from 450 © are correlated with pre- 
vious investigation of effect of neutron irradiation on Cu-Al 
alloys (see Engineering Index 1959 p 273). 34 refs. 


Mechanism of Hardening in Aged Aluminum-Copper Alloys, 
D.DEW-HUGHES, W.D.ROBERTSON. Acta Metallurgica v 8 
n 3 Mar 1960 p 156-67. Crystals were tested in tension after 
air-quench from solution treating temperatures; aging be- 
havior of crystals containing 4% Cu was studied by X-ray 
and hardness tests; crystals were tested in tension after 
aging, for various times at 130 and 190 C; in all stages of 
aging they obeyed critical resolved shear stress law; strength- 
ening due to presence of Guinier-Preston zones calculated; 
calculated values are in agreement with measured values. 


On Nature of Etching Figures in Al-Cu Alloys, V.G. 
RAKIN, N.N.BUINOV. Physics of Metals & Metallography v 
6n4 1958 p 105-10. English translation of article indexed in 
Engineering Index 1959 p 88 from Fizika Metallovy i Metal- 
lovedenie Apr 1958. 


Structural Ageing Characteristics of Aluminium-Copper- 
Lithium Alloys, J.M.SILCOCK. Inst Metals—J v 88 pt 8 Apr 
1960 p 357-64. X-ray study made of Al-Cu-Li alloys aged at 
165 C, and also of effect on aging of additions of 0.1 wt.-% 
cadmium and of prior cold work; general behavior of Al- 
Cu-Li alloys; effect of Cd and of cold work on Al-Cu-Li-Gd 


alloys; effects of lithium in absence of cadmium; effect of 
lithium. 
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ALUMINUM COPPER ALLOYS—Continued 


Study of Elongation and Ageing in Al-4% Cu and Al-4% 
Cu 0.05% In Crystals, J.M.SILCOCK. Acta Metallurgica v 8 
n 9 Sept 1960 p 589-97. Study shows that preferred nucle- 
ation of Theta’ occurs in orientations which do not contain 
slip direction in (100) Theta’ plane; this is attributed to 
atomic configuration at edges of partial dislocations; deforma- 
tion of aged crystals has shown that crystals hardened by 
Guinier-Preston at 130 C show characteristics similar to those 
of “as quenched” crystals. 


Vliyanie legiruyushchikh elementov na prochnost granits 
zeren alyuminievykh splavoy pri vysokikh temperaturakh, 
L.D.KHARITONOV. Metallovedenie i Termicheskaya Obra- 
botka Metallov n 3 Mar 1959 p 51-5. Influence of alloying 
agents on grain boundary strength of Al-Cu alloys (formed 
at interface of separate crystals of Al and Cu) at high tem- 
perature; study of interdiffusion of Al and Cu to which Zn 
and Mn are added; Zn found to weaken, and Mn to increase 
grain boundary strength at high temperature; bicrystal 
specimens prepared by CHOKHRAL’SKI’S method. 


ALUMINUM COPPER LITHIUM ALLOYS. See Aluminum 
Copper Alloys. 


ALUMINUM COPPER MAGNESIUM ALLOYS. See Alumi- 
num and Alloys—Bonding. 


ALUMINUM COPPER ZINC ALLOYS. See Aluminum Metal- 
lography. 
ALUMINUM FILMS. See Films—Metallic. 
ALUMINUM FOIL 
See also Rolling Mill Practice—Nonferrous Metals. 


Beitrag zur Herstellung von Rauhfolie fuer Elektrolytkon- 
densatoren aus Reinstaluminium. F.ERDMANN-JESNITZER, 
H.HADAMOVSKY, W.SCHROEDER. Aluminium vy 36 n 5 
May 1960 p 258-64. Production of etched foil of 99.99% alu- 
minum for electrolytic capacitors; explanation of damaging 
effect of etching on foil; correlation of previously published 
data on segregation in Al ingots with corrosion behavior of 
foil, supplemented by new electron microscope study of etched 
foil; conclusions concerning casting practice and heat treat- 
ment of foil. 


Blatt-Aluminium, H.W.FAISST. Aluminium vy 36 n 1 Jan 
1960 p 32-5. Aluminum foil; historical review of development 
of metal hammering; evolution of production and uses of foil. 


Korrosionserscheinungen und deren Ursachen in Elektrolyt- 
kondensatoren, G.HAHN. Werkstoffe u Korrosion v 11 n 1 
Jan 1960 p 28-33. Occurrence of corrosion, and its causes, in 
electrolytic capacitors; failure by corrosion of condensers with 
aluminum electrodes is explained by electrochemical action 
of impurities which may be present in Al-foil used or intro- 
duced by method of manufacture; resulting reactions are 
described; use of tantalum anodes and solid electrolyte pre- 
vents corrosion. 


Rolling Aluminium Foil, Y.YOKOTE, S.NOMURA. Inst 
Metals—J v 88 pt 6 Feb 1960 p 241-54. Distinctive features 
of high speed foil mills as compared with high speed cold 
mills for steel; experimental foil-rolling mill described; ten- 
sion control of winding and unwinding reels; mill modulus; 
effect of speed on mill separating forces; rolling data and 
ealeulation of rolling force and power requirements. 


Tearing of Notched Aluminum Foils, J.REMMELTS, 
R.M.S.INDRAHADIKOESOEMO. Applied Sci Research Sec A 
vy 9n 1 1959 p 1-8. Tension tests described; foils were pro- 
vided either with one internal notch or with two notches on 
foil edge; tearing force determined as function of either 
notch depth or relative position of notches; longitudinal 
tension causes transversal bulging of foil; no quantitative 
explanation of results is given; tabular and graphical data. 


Ueber die Wirtschaftlichkeit der Produktion von Alumin- 
iumfolie, H.GRATHWOHL. Aluminium v 36 n 9 Sept 1960 p 
507-13. Economics of production of aluminum foil; discussion 
of effects of design of foil rolling mills and of rolling speed 
on efficiency of production; comparison of two-high with 
four-high mills, and of single with tandem mills; Hunter 
process; numerical examples of costs. 


ALUMINUM FOUNDRY PRACTICE 


See also Aluminum and Alloys; Aluminum and Alloys— 
Bonding; Aluminum and Alloys—Testing; Aluminum Silicon 
Alloys; Automobile Engines—Light Metals ; Automobile Man- 
ufacture—Foundry Practice; Cameras—Manufacture ; Foundry 
Practice; Furnaces, Melting; Light Metals—Foundry Prac- 
tice. 


Close-tolerance Castings in Aluminium Alloy, J.C.BAILEY. 
Brit Foundryman v 53 pt 4 Apr 1960 p 187-96, (discussion) 
pt 11 Nov p 506-7. Requirements and characteristics of close 
tolerance aluminum alloy castings made by shell molding, 
plaster processes, Shaw process, and Mercast process ; factors 
influencing dimensional accuracy such as size of casting, its 
complexity, contraction allowance, and accuracy of pattern 
equipment are considered; methods, and pattern and mold 
materials described; examples of castings such as automatic 
transmission casings, impellers, tire molds, and waveguides. 


ALUMINUM FOUNDRY PRACTICE—Continued 


Comparison of 6 Molding Materials, G.L.TINGLEY. Mod- 
ern Castings v 37 n 1 Jan 1960 p 32-6. Investigation by Cali- 
fornia Division of Lockheed Aircraft to evaluate comparative 
effects of different molding materials including green sand, 
dry sand, resin sand shell, rammed graphite, steel and alu- 
minum on mechanical properties of 356-T6 high purity alu- 
minum alloy castings; parts made from steel mold and 
aluminum mold showed superior ductility and improved tensile 
and yield strengths; parts made from green sand, dry sand, 
shell, and rammed graphite molds revealed approximately 
same strength and ductility values. 


Die Bestimmung des Wasserstoffgehaltes in Aluminiumlegie- 
rungen mit dem Telegasgeraect, H.PLATE. Giesserei v 47 n 8 
Apr 21 1960 p 208-10. Determination of hydrogen content of 
melts in eutectic aluminum silicon alloys by Telegas appara- 
tus; results obtained with apparatus developed by C.E. 
RANSLEY, D.E.J.TALBOT, and H.C.BARLOW (see Engi- 
neering Index 1958 p 74) were in good agreement with 
those obtained by other methods; suggestions for slight 
changes in design. 


Direct-Chill Casting Method Improves Aluminum Alloys, 
R.R.IRVING. Iron Age v 186 n 4 July 28 1960 p 78-9. Quaker 
State Metals Div, Howe Sound Co is achieving good results 
with ingot production by use of casting machine manufactured 
by Loma Machine Mfg Co which enables direct chill casting 
technique; use of special flux pellets which when introduced 
directly into melt, serve purpose of degasser and nucleant, 
and result in additional refinement of grain structure. 


Effect of Mode of Solidification on Fluidity of Aluminium- 
Tin Alloys, S.FELIU, M.C.FLEMINGS, H.F.TAYLOR. Brit 
Foundryman yv 53 pt 9 Sept 1960 p 413-25. ‘Vacuum fluidity 
test’ used in study of aluminum and AlJI-Sn alloys containing 
0.5-10.0% Sn; fluidity of 99.99% pure Al was substantially 
higher than of 99.9% pure Al; all Al-Sn alloys examined 
possessed much lower fluidity than pure Al; experimental 
results are interpreted by proposing three mechanisms of 
solidification and cessation of flow in fluidity channel. 25 refs. 


Gating Aluminum Castings, M.C.FLEMINGS, H.F.TAY- 
LOR. Foundry v 88 n 4 Apr 1960 p 72-8. Design of ideal 
gating system discussed; pouring cups and basins; sprue 
design; gating ratio and runner system; dross removal in 
gating system; gating and feeding; gating for minimum 
turbulence; gating and running. 

How Aluminum Foundries Estimate Casting Weights. 
Foundry v 88 n 1 Jan 1960 p 88-93. Three common methods 
to determine weight of casting described are weighing sam- 
ple of cast part or its pattern, employing planimeter or 
simple mathematical formulas to estimate weight from blue- 
prints. 

How Gases Aid Casting, E.J.SWEET. Modern Metals v 16 n 
3 Apr 1960 p 50, 52, 54, 56. Benefits derived by aluminum 
foundries from COz process for hardening cores; how cores 
are made by this process; growing use of nitrogen as fluxing 
agent noted. 

Inclusions in Aluminium Castings, F.H.SMITH. Light 
Metals v 23 n 267 Aug 1960 p 208-12. Discussion is con- 
cerned only with inclusions which take form of solid particles 
and are produced from metal itself by incorrect melting or 
pouring technique, etc; sources of inclusions in castings are 
traced and practice for their avoidance recommended. 

Jonction a la coulée des métaux lourds ou frittés avec les 
alliages d’aluminium, H.KESSLER. Aluminium Suisse v 10 n 
1 Jan 1960 p 8-13. Bonding heavy or sintered metals to alu- 
minum alloys by casting on; historical development and 
summary of known methods and present-day possibilities pre- 
sented. (In French and German). 

La_ solidification de J’A-S13 (Alpax), C.MASCRE, A. 
LEFEBVRE. Fonderie n 166 Nov 1959 p 484-500. Solidifica- 
tion of A-S13 or Alpax aluminum alloy; alloy is very peculiar 
in that it needs modification of its structure by introduction 
of small amounts of sodium; information on this operation 
is presented; recent explanations of modification of structure 
and practical conclusions of theoretical studies. 


Méthode de la premiére bulle pour la détermination de la 
teneur en hydrogéne des alliages d’aluminium fondus, D.J. 
NEIL, A.C.BURR, Revue de Métallurgie v 57 n 8 Aug 1960 
p 735-41. ‘‘First-bubble test’? for determination of hydrogen 
in molten aluminum alloys; review of several other methods 
is followed by discussion of theory underlying first-bubble 
test, described in 1948 by Y.DARDEL (see Engineering Index 
1949 p 69); results of application of test by authors are com- 
pared with those obtained by other methods; critique and 
recommendations. 

Risering Aluminum Castings, H.F.TAYLOR, M.C.FLEM- 
INGS, T.S.PIWONKA. Foundry v 88 n 5 May 1960 p 216-17, 
219, 222, 224, 226. Principles and practical aspects of gating 
and risering aluminum castings; both processes are closely 
interdependent; size, shape, and location of gates often are 
dictated by risering; conversely, gating must be considered 
when risering is selected. 

Solidification of Aluminum Casting Alloys, R.E.SPEAR, 
G.R.GARDNER. Modern Castings v 37 n 1 Jan 1960 p 36-44, 


86 THE ENGINEERING INDEX—1960 


ALUMINUM FOUNDRY PRACTICE—Continued 


Investigation of manner in which several aluminum alloys 
solidify; formation of matrix material and constituents was 
observed by metallographic and microradiographic techniques 
at various stages of solidification; results indicated that 
matrix solidified by forming primary dendrites and by de- 
position around constituents; for same solidification rate, 
constituents which formed near liquids tended to be larger 
than constituents which formed near solidus. 


Ueber das Fliess- und Formfuellungsvermoegen der Metalle, 
W.PATTERSON, R.KUEMMERLE. Giesserei v 46 n 23 Nov 
5 1959 p 897-904. Fluidity and mold filling capacity of metals ; 
from investigations on aluminum and A\I-Si alloys, it is con- 
cluded that fluidity is greatly affected by heat content; mold 
filling capacity seems to depend on surface tension, freezing 
characteristics, and cooling rate; new testing method for 
casting quality suggested. 21 refs. 

Ultra High Pressure Casting, J.L.REISS, E.C.KRON. 
Modern Castings v 37 n 8 Mar 1960 p 89-96. Aluminum alloy 
A-356 was subjected to pressures of 100,000 psi during solidi- 
fication to determine effect of ultra high pressures on physical 
properties; high pressure refined grain size and eutectic sili- 
con size, increased silicon concentration of eutectic and de- 
creased amount of eutectic present regardless of casting vari- 
ables used; importance of time during solidification that pres- 
sure was applied is emphasized; high pressures produced con- 
sistently high strengths and unusually high elongation under 
almost all casting conditions. 

Permanent Mold. See also Automobile Manufacture—Foundry 
Practice. 

Automated Production of Aluminum Permanent Mold Cast- 
ings, J.C.MISKE. Foundry v 88 n 1, 2 Jan 1960 p 66-71, Feb 
p 84-7. Jan: Development of continuous melting furnaces, 
automatic pouring, and turntable-mounted molds at Monarch 
Aluminum Mfg Co, Cleveland. Feb: Production of zine and 
aluminum die castings on 400 and 600 ton machines; unit dies 
used extensively; other features include continuous melting 
and conveyorized handling. 

Controlled Pouring Produces X-Ray Perfect Castings, E.I. 
PECK. Modern Metals vy 16 n 1 Feb 1960 p 40. Wessel System 
of pouring aluminum, calling for closely controlled cycle in 
production of high density permanent mold castings with ex- 
cellent surface finish is used by Akron Gravity Casting Co; 
importance of mold design stressed. 

Quality Control. Practical Aspects of Control of Quality of 
Aluminium-Alloy Sand Castings, D.B.McNAIR. Brit Foundry- 
man v 53 pt 7 July 1960 p 334-41. Casting defects and their 
remedies; molding sands, metal/mold reaction, mold castings, 
gating, chilling, and risering are considered, and importance 
of careful pouring stressed; information on molding sands, 
metal treatment, and defects is outlined in tables, and inspec- 
tion aspects are dealt with. 

Shell Process. See Foundry Practice—Shell Process. 

ALUMINUM GERMANIUM ALLOYS 


Untersuchung ueber die Ausscheidung und Aushaertung 
einer Aluminium-Germanium-Legierung, H.BOEHM. Zeit fuer 
Metallkunde v 51 n 7 July 1960 p 409-13. Precipitation and 
age hardening of 5% Ge aluminum-germanium alloy; study 
by hardness and electric conductivity determinations, micro- 
scope, and X-ray technique of aging at 100-300 C; rate of 
precipitation of Ge depended strongly on homogenization tem- 
perature and subsequent cooling rate, and on pre-precipitation 
at temperatures below or above final treatment. 


ALUMINUM IRON ALLOYS. See Iron Aluminum Alloys; 
Magnetic Materials. 


ALUMINUM IRON NICKEL ALLOYS. See Aluminum and 
Alloys—Corrosion. 
ALUMINUM LITHIUM ALLOYS 
See also Aluminum and Alloys—Mechanical Properties. 
Effects of Radiation-Generated Helium and Iritium on Prop- 
erties of Aluminum-Lithium Alloys, D.W.LILLIE. Met Soc 
of AIME-Trans v 218 n 2 Apr 1960 p 270-7. Property changes 
produced by irradiation of Al-0.4 wt% Li alloys at 270 C to 
burnup of 0.155% of all atoms are described; metallographic 
evidence of formation of internal pores and concentration of 
gases at grain boundaries is shown; conclusions drawn con- 
cerning desirable property characteristics for resistance to 
radiation swelling. 


Mechanical Properties of Aluminium-Lithium Alloys, 
W.R.D.JONES, P.P.DAS. Inst Metals—J v 88 pt 10 June 
1960 p 435-43. Best combination of properties in binary sys- 
tem is given by alloys with lithium content of 2-214% after 
solution treatment at 580 C and aging at 130 C; attempts 
made to improve ductility by additions of other metals; cop- 
per together with small amounts of cadmium, tin, or indium 
considerably raises strength without any corresponding de- 
crease in ductility. 


ALUMINUM MAGNESIUM ALLOYS 


See also Aluminum and Alloys; Aluminum and Alloys— 
Corrosion; Aluminum and Alloys—Creep; Aluminum and AI- 
loys—Fatigue; Aluminum and Alloys—Heat Treatment; Alu- 


ALUMINUM MAGNESIUM ALLOYS—Continued 
minum Magnesium Zine Alloys; Aluminum Metallography ; 
Aluminum Refining. 

Embrittlement of Aluminium-Magnesium Alloys by Sodium, 
C.E.RANSLEY, D.E.J.TALBOT. Inst Metals—J v 88 pt 
Dec 1959 p 150-8. Constitutional factors involved investigated ; 
it is shown that high-Mg Al-Mg alloys are susceptible to 
embrittlement because sodium present in them is in elemen- 
tary state; thus, as Mg content increases there is phase 
change involving ternary Al-Si-Na compound and dissolved 
magnesium; solubility determinations on compounds and 
hydrogen adsorption measurements; mechanism of embrittle- 
ment discussed in relation to other alloy systems in which 
trace elements lead to brittle behavior. 28 refs. 


New Aluminum Alloy Not Prone to Brittle Fracture, R.D. 
OLLEMAN, G.C.WOLFER. Welding Engr v 44 n 11 Nov 
1959 p 42-5. One of the newest and strongest of Al-Mg-Mn 
alloys, 5083, offers extremely desirable combination of proper- 
ties for cryogenic equipment; excellent weldability and weld 
ductility and good corrosion resistance; test results indicate 
that at temperatures of —320 F and above, 5083-H113 plate 
and welds made with 5183 alloy filler can be used without 
fear of ductile brittle transition ; 5088-0 which is softer, more 
ductile tempered plate, may also be used at these temperatures 
without fear of brittle fracture. 

Study on Stretcher Strain Markings in Aluminium Mag- 
nesium Binary Alloy, E.HATA, S.TERAI, Y.BABA. Sumitomo 
Light Metal Tech Reports v 1 n 1 Jan 1960 p 4-10. Results of 
tests showed random marking in alloy containing 1.3-1.5% 
Mg, and parallel band in alloys with 0.4% Mg; close relation- 
ships found between random marking and yield point of stress 
strain curve, and also between parallel band and serration 
in plastic region of stress strain curve; effect of alloy addi- 
tions on stretcher strain markings of Al-Mg alloys studied. 
(In Japanese with brief English abstracts). 


ALUMINUM MAGNESIUM MANGANESE ALLOYS. See 
Aluminum Magnesium Alloys. 


ALUMINUM MAGNESIUM SILICON ALLOYS. See Alumi- 
num and Alloys—Extrusion. 


ALUMINUM MAGNESIUM ZINC ALLOYS 


Fatigue Deformation in Interior of Aged Ternary Alumin- 
ium-Magnesium-Zine Alloys, I.J.POLMEAR, LF.BAIN- 
BRIDGE. Philosophical Mag v 4 n 48 Dec 1959 p 1298-1304. 
Deformation associated with various parts of partial-fatigue 
curves of complex age-hardened AlZnMg alloys differs from 
that seen in pure metals and a-brass; data on characteristics 
of fatigue cracking; structural changes due to slip band 
deformation. 29 refs. 


Ueber den Einfluss der Vorgluehung des Gusses auf die 
Rekristallisation ete, W.ROSENKRANZ. Aluminium vy 36 n 5, 
7 May 1960 p 250-7 July p 397-408. Effect of preliminary 
annealing and of Mn (to 0.86%), Cr (to 0.38%), and Fe (to 
0.29%) additions on recrystallization of Al-5.7%Zn-1.7%Mg 
alloys. May: Electric conductivity and hardness depending on 
annealing temperature and time; effect of annealing treat- 
ment on ascast structure and on recrystallization by cold 
deformation and solution annealing of alloys without addi- 
tions. July: Alloys with Mn, Cr, or Fe additions. 


_ Utskiljningsmekanism och egenskaper hos Al-Zn-Mg-leger- 
ingar, E.LINDSTRAND. Jernkontorets Annaler v 144 n 6 
1960 p 432-43. Precipitation phenomena and properties of 
Al-Zn-Mg alloys; survey of present knowledge of types of 
precipitates causing hardening, namely Guinier-Preston zones, 
metastable eta phase, and stable T-phase; their influence on 
properties of material; findings are related to experiences ob- 
i een during investigation and production of commercial 
alloy. 


ALUMINUM MANGANESE ALLOYS 


See also Aluminum Chromium Manganese Alloys; Alumi- 
num Metallography. 


Aufbau und magnetische Eigenschaften der Aluminium- 
Mangan-Legierungen mit mehr als 25 At.-% Mn, W.KOESTER, 
E.WACHTEL, Zeit fuer Metallkunde v 51 n 5 May 1960 p 
271-80. Constitution and magnetic properties of aluminum 
manganese alloys with 29.5-100 at.-% Mn; construction of 
new diagram from magnetic, dilatometric, thermal analysis, 
microhardness, microscopic, and X-ray data; detailed discus- 
sion and interpretation of magnetic properties of alloys. 


Intermetallic Phases in Aluminium-Manganese Binary Sys- 
tem, M.A.TAYLOR. Acta Metallurgica v 8 n 4 Apr 1960 p 
256-62. Region of Al-Mn phase diagram from 33 to 45 wt.% 
Mn was investigated by X-ray analysis, density measure- 
ments, and microsections; two previously unknown _ inter- 
metallic compounds have been isolated, and third known phase 
shown to be stable only at high temperatures; erystallo- 
graphic and chemical studies of various phases are described 
and corrections to published phase diagram suggested. ; 


ALUMINUM METALLOGRAPHY 


See also Films—Metallic; Metallography; also all subject 
headings beginning with Aluminum. 
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Aluminum Binary Equilibrium Diagrams, E.H.WRIGHT 
L.A.WILLEY. Aluminum Co America—Tech Report No. 15 
1960 46 Dp. Most recent compendium and interpretation of alu- 
minum binary phase diagrams; information relating to alumi- 
num-rich alloys and to intermetallic phases in systems is pre- 
sented in tabular form following diagrams; individnal dia- 
grams are presented without comment. 383 refs. 


Band Structure of Aluminum, W.A.HARRISON. Phys Rev 
v 118 n 5 June 1 1960 p 1182-9. Orthogonalized plane wave 
ealeulations for aluminum band energies by Heine are ex- 
tended to obtain constant energy curves in wave number 
space; comparison of derivations of de Hass-van Alphen 
effect, cyclotron resonance effect, anomalous skin effect and 
low-temperature specific heat. 


Beitrag zur Verfestigung und Entfestigung ete, F.ERD- 
MANN-JESNITZER, H.HADAMOVSKY. Aluminium v 35 n 
5, 11 May 1959 p 248-57, Nov p 626-32. Work hardening and 
removal of work-hardening effects in aluminum and aluminum 
alloys. May: Effect of different annealing treatments on cold 
and hot rolled polyerystalline aluminum and variously work 
hardened Al single crystals; effect of trace elements: X-ray 
investigations. Nov: Same data for cold rolled Al-Mg alloys 
(to 8.52% Mg); effect of hydrogen on recrystallization of 
Al-Mg and Al-Li alloys; explanation of observed behavior. 


4 Croissance discontinue des cristaux dans les alliages alumin- 
ium-cuivre, J.CALVET, C.RENON. Mémoires Scientifiques 
de la Revue de Métallurgie v 57 n 5 May 1960 p 345-62. Dis- 
continuous grain growth in Al-Cu alloys; study of high 
purity alloys of Al and 1-12% Cu, and ternary Al-Cu-Mn and 
Al-Cu-Zr alloys; homogenized and quenched alloys were cold 
rolled, heated in salt bath, and water quenched, all treatments 
being widely varied; discontinuous grain growth not observed 
as long as alloys were absolutely free of second phase; crystal 
orientation had no effect; other conclusions. 22 refs. 


Direct Observations of Annealing of Prismatic Dislocation 
Loops and of Climb of Dislocations in Quenched Aluminum, 
J.SILCOX, M.J.WHELAN. Philosophical Mag v 5 n 49 Jan 
1960 p 1-23. Use of electron microscope for high temperature 
studies of annealing of prismatic dislocation loops in thin 
foils prepared from quenched and aged bulk specimens of alu- 
minum; results indicate annealing occurs in same tempera- 
ture range in bulk materials; loops disappear by emitting 
vacancies. 21 refs. 


Dislocation Arrangements in Aluminium Deformed in Ten- 
sion or by Fatigue, R.L.SEGALL, P.G.PARTRIDGE. Phi- 
losophical Mag v 4 n 44 Aug 1959 p 912-19. Dislocation dis- 
tribution studied as function of stress; at stresses up to 3 kg 
mm-~? distribution is extremely irregular; at higher stresses up 
to fracture stress, polygon boundaries formed which become 
increasingly well developed with increasing stress; observa- 
tions made on specimens fatigued at high stress, giving life 
of aes cycles, and low stress, giving life greater than 10° 
cycles. 


Dispersed Particle Hardening of Aluminum-Copper Alloy 
Single Crystals, D.DEW-HUGHES, W.D.ROBERTSON. Acta 
Metallurgica v 8 n 3 Mar 1960 p 147-55. Crystals in Al 3-5% 
Cu alloys were strained in tension after heat treatment, to 
develop CuAle particles of varying sizes and distributions ; 
values of critical resolved shear stress were inversely pro- 
portional to mean spacing between particles, in accordance 
with Orowan’s theory; Fisher, Hart and Pry’s theory that 
dislocation rings formed around particles during deformation 
make large contribution to work hardening was confirmed. 


Dynamic Stress-Strain Phenomena and Plastic Wave Propa- 
gation in Metals, R.LPAPIRNO, G.GERARD. Am Soc Metals— 
Preprint n 205 for meeting Oct 17-21 1960 25 p. Investigation 
reported in which approximate theory of plastic wave propa- 
gation in slender bars of bilinear material was developed to 
include dispersion from radial inertia; tension impact experi- 
ments were performed on cold worked aluminum bars which 
behaved approximately bilinearly; large pulse tests on un- 
loaded bars and small pulse tests on bars preloaded into 
plastic region were conducted as well as strain-time measure- 
ments. 25 refs. 


Effect of Grain Growth on Formation of Cube Texture in 
Al-Mn Alloy, T.J.KOPPENAAL, M.N.PARTHASARATHI, 
P.A.BECK. Met Soe of AIME—Trans v 218 n 1 Feb 1960 p 
98-102. Study of Al-0.8% Mn alloys shows that volume frac- 
tion of cube texture component increases on continued anneal- 
ing after recrystallization is complete and this can be corre- 
lated directly with extent of grain growth; effect of penulti- 
mate grain size on volume fraction of cube texture com- 
ponent is clearly demonstrated in quantitative manner. 


Effect of Striation-Type Substructure on Deformation of 
Aluminum Single Crystals, J.T.MeGRATH, G.B.CRAIG. Met 
Soc of AIME—Trans v 215 n 6 Dee 1959 p 1022-5, (discus- 
sion) v 218 n 6 Dee 1960 p 1120-1. Tensile tests revealed that 
yield stress of crystals was raised as amount of striation sub- 
structure was increased; number of striation type boundaries 
was varied by changing rate of growth of erystals ; results 
are interpreted in terms of blockage of dislocation movement 
by striation boundaries. 
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Effects of Grain Boundaries in Tensile Deformation at Low 
Temperatures, R.L.FLEISCHER, W.A.BACKOFEN. Met Soc 
of AIME—Trans v 218 n 2 Apr 1960 p 243-51. Single erys- 
tal, bicrystal, and polycrystal tensile tests of aluminum at 
4.2, 77 and 300 K used to examine role of grgin boundaries 
in deformation process; results indicate that grain boundary 
may affeet extent and slope of easy glide; stage I harden- 
ing rate, on other hand, is independent of presence or absence 
of grain boundaries; this conclusion allows size of region of 
multiple slip caused by incompatible grain boundary to be 
determined. 22 refs. 


Einfluss des Reinheitsgrades und der Waermebehandlung 
von Reinaluminium auf die Rekristallisations-Textur, D. 
ALTENPOHL, B.LIEBMANN. Metall v 14 n 5 May 1960 p 
406-13. Effect of degree of purity and heat treatment on re- 
crystallization texture of 99.8% Al; texture study on single 
crystals, and study of effect of sheet mill practice on earing; 
it is tentatively concluded that 0/90° earing is enhanced by 
any treatment causing precipitation of Fe impurities in super- 
saturated solid solution; Fe in solution favors 45° earing; 
effect of Fe-Si ratio. 21 refs. 


Elektronenmikroskopische Untersuchungen des Subkornge- 
fueges in Reinstaluminium, H.BICHSEL. Metall v 14 n 3 Mar 
1960 p 196-201; see also English translation in Metal Treat- 
ment & Drop Forging v 27 n 179 Aug 1960 p 319-26. Electron 
microscope study of subgrain structure of high purity 
(99.99%) aluminum; number of subgrains in hard rolled foil 
was found to decrease with increasing tempering temperature; 
further, it is shown that cellular structure observed after 
chemical brightening with Alcoa R-5 bath originates from 
local pitting but is not directly related to subgrains, as some- 
times claimed in literature. 27 refs. 


Energy Dissipation by Oscillating Specimen at High Tem- 
peratures, V.S.POSTNIKOV. Physics of Metals & Metallog- 
raphy v 7 n 5 1959 p 126-9. English translation of article 
indexed in Engineering Index 1959 p 92 from Fizika Metallov 
i Metallovedenie May 1959. 


Etching of Strained Aluminium, G.A.BASSETT, C.EDE- 
LEANU. Philosophical Mag v 5 n 55 July 1960 p 709-16, 7 
plates. Optical and electron microscope studies on initiation 
of etch attack of strained aluminum show no relation between 
etch pits and end of dislocation lines; important factor is 
rupture of protective oxide film and its failure to repair itself 
quickly. 


Etude par diffraction et microscopie electroniques de 
lVoxydation et de la carburation de films minces d’aluminium, 
J.J.TRILLAT, L.TERTIAN, M.BONNET-GROS. Revue de 
Aluminium v 37 n 280 Oct 1960 p 1115-23. Study by diffrac- 
tion and electron microscopy of oxidation and carburization of 
thin aluminum films; possibility of studying kinetics of dif- 
fusion of two bodies in solid state is indicated; example 
regarding AJl-C diffusion given. 


Further Studies of GPI Zone Formation in Al-2 At. Pet 
Cu, C.CHIOU, H.HERMAN, M.E.FINE. Met Soc of AIME— 
Trans v 218 n 2 Apr 1960 p 299-307. From variation in 
Young’s modulus and Vicker’s hardness during formation of 
Guinier-Preston zones of first kind (GPI) following was ob- 
served: presence of grain boundaries does not have any per- 
ceptible effect on aging reaction; modulus change is orienta- 
tion dependent; activation energy for zone growth is con- 
firmed to be 11 keal per mole; and reaging after reversion 
is preceded by incubation time varying with temperature; 
data analyzed and kinetic laws dependent on quenching rate 
determined. 24 refs. 


“Giant” Chromium Intermetallics in Commercial Al-Zn- 
Mg-Cu Alloys, L.E.STEELE, D.L.W.COLLINS. Inst Metals— 
J v 88 pt 6 Feb 1960 p 260-5. Very coarse crystals found in 
large extrusions of alloy to specification D.T.D. 683A, have 
been identified as primary crystals of CrAl, with chromium 
partially replaced by other transition elements, which grew 
under virtually isothermal conditions in liquid metal head 
during semicontinuous casting; as result of investigation, 
maximum limits of 0.35% Fe, 0.35% Mn, and 0.05% Ti were 
applied; chromium was kept below 0.13%; application of 
limits resulted in immediate cessation of occurrence of giant 
constituents in materials. 


Growth Processes in Recrystallization of Aluminum, S. 
WEISSMANN. Am Soc Metals—Preprint n 197 for meeting 
Oct 17-21 1960 17 p. Experimental investigation of substruc- 
ture and its relation to primary recrystallization; attempt 
made to clarify mechanism of grain growth. 


Influence de la composition des reactifs d’attaque etc, G. 
WYON, J.M.MARCHIN, P.LACOMBE. Memoires Scientifiques 
de la Revue de Metallurgie v 56 n 6 Nov 1959 p 549-64 (ap- 
pendix) 565-6. Effect of composition of etchant on appearance 
of dislocations in micrographs of aluminum; investigation 
shows effects of varying proportions of components (HNOs, 
HCI, HF, and butylglycol) of etchant, adding impurities to 
etchant, and purity of aluminum; results obtained are used to 
study polygonization of Al caused by thermal cycles (37 
micros). 25 refs. 
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Influence de la répartition des impuretés sur la recristalli- 
sation de l’aluminium raffiné, F.MONTARIOL. Acad des Sci- 
ences—Comptes Rendus v 249 n 21 Nov 23 1959 p 2198-2200. 
Influence of distribution of impurities on recrystallization of 
refined aluminum; in study of evolution of electric resistivity 
at low temperature it is revealed that differences in distribu- 
tion of impurities modify temperature of recrystallization of 
aluminum, 


Influence des impuretés sur la recristallisation de J’alu- 
minium de trés haute pureté, J.C.BLADE. Mémoires Scienti- 
fiques de la Revue de Métallurgie v 57 n 1 Jan 1960 p 73-9. 
Effect of impurities on recrystallization of aluminum of very 
high purity (99.987-99.997%); statistical analysis of effects 
of individual elements present, particularly Fe, Cu, and Si; 
interaction between elements; effects of amount of cold work 
and of thermal history of specimen. 


Influence of Prior Heat-Treatment on Recrystallization of 
Commercial Aluminium, T.L.RICHARDS, S.F.PUGH. Inst 
Metals—J v 88 pt 3 Nov 1959 p 141-3. Study made of influ- 
efice of variation in intermediate annealing temperature on 
tecrystallization behavior of 99.4% Al; intermediate soaking 
at 500 C, as ¢ompared with soaking at lower temperatures, 
fetards softening and reécrystallization during final anneal 
and favors formation of coarse, imperfect grains; compari- 
son of recrystallization of aluminum with behavior of copper. 


Interaction of Dislocations and Precipitates, R.B.NICHOL- 
SON, G.THOMAS, J.NUTTING. Acta Metallurgica v 8 n 8 
Mar 1960 p 172-6. Thin foils of various aged aluminum alloys 
have been examined by electron microscope; dislocations, in- 
troduced by rolling before thinning, have been observed to 
move under action of thermally induced stresses; interactions 
of dislocations and precipitates studied; results show that 
dislocations pass through zones, coherent and partially co- 
herent precipitates, but not through incoherent precipitates. 


Investigation of Intergranular Structure of Aluminum 
Ingot, D.E.OVSIENKO, E.I.SOSNINA. Physics of Metals & 
Metallography v 6 n 8 1958 p 54-62. English translation of 
article indexed in Engineering Index 1959 p 92 from Fizika 
Metallov i Metallovedenie n 3 1958. 


Kinetics of Clustering in Some Aluminum Alloys, D. 
TURNBULL, H.S.ROSENBAUM, H.N.TREAFTIS. Acta 
Metallurgica v 8 n 5 May 1960 p 277-95. Investigation shows 
that in Al-rich alloys Al(Ag) and Al(Zn) there is, after 
rapid quench from homogenization temperature, fast initial 
clustering at 200-300 K; forms of isotherms are interpreted 
on hypothesis that from atomically dispersed state reaction 
corresponds to surface energy driven growth of large clusters 
at expense of smaller ones; evidence shows that limiting 
cluster size is dictated by kinetic rather than thermodynamic 
factors. 35 refs. 


Les sous-structures existant dans l’aluminium aprés solidi- 
fication et refroidissement A température ordinaire, U.BENE- 
DICT, H.J.SEEMAN. Mémoires Scientifiques de la Revue de 
Métallurgie v 57 n 5 May 1960 p 363-70. Substructures pres- 
ent in aluminum (99.965, 99.985, and 99.999%) after solidifi- 
eation and cooling to room temperature; microscopic and 
X-ray investigation of effect of solidification and cooling 
rates, and of impurities; mechanisms of formation of three 
types of substructures are tentatively explained. 


Measurement of Deformation Resulting from Grain Bound- 
ary Sliding in Aluminum and Aluminum-Magnesium from 
410 F to 940 F, H.BRUNNER, N.J.GRANT. Met Soc of 
AIME—Trans v 218 n 1 Feb 1960 p 122-7, (discussion) n 6 
Dee p 1124-5. Contribution of grain boundary sliding to total 
elongation in creep of pure aluminum was determined as func- 
tion of stress, strain, temperature, and solid solution alloying 
with magnesium; wide variation of grain size had no influ- 
ence on contribution of grain boundary sliding to total de- 
formation, whereas strain has marked influence, contribution 
being highest at beginning of creep deformation and decreas- 
ing with increasing strain. 

Mikroskopische Untersuchung der Verbindung AliC3 im 
Gefuege von Gussproben aus Al 99,99 und Al 99,5, M.SCHIP- 
PERS. Zeit fuer Metallkunde v 51 n 5 May 1960 p 256-8. 
Microscopie investigation of compound AlsCz in structure of 
cast test specimens of 99.9 and 99.5% pure aluminum, 
vacuum melted in graphite crucibles at about 1000 C; micro- 
graphs and discussion. 


Observation directe, A l’aide du microscope électronique de 
l’annulation mutuelle des dislocations au cours du recuit de 
restauration d’un alliage Al-Mn écroui, A.SAULNIER, P. 
MIRAND. Acad des Sciences—Comptes Rendus v 248 n 20 
May 20 1959 p 2871-2, 1 plate. Electromicroscopic observa- 
tion of mutual cancellation of dislocations during recovery 
annealing of cold rolled Al-Mn alloy; micrographie and micro- 
diffraction examination of annealing of aluminum containing 
1.16% Mn, 0.63% Fe, 0.16% Si and 0.07% Cu. 


On Behavior of Thermal Vacancies in Pure Aluminum, D. 
KUHLMANN-WILSDORF, H.G.F.WILSDORF. J Applied 
Physics v 31 n 3 Mar 1960 p 516-25. Quenched-in prismatic 
dislocation loops in super-purity aluminum are investigated 
and some new effects obseryed; mechanism is proposed which 


ALUMINUM METALLOGRAPHY—Continued 


would explain conversion of voids into loops and at same: 
time, explain some new results which are obtained. 

On Stability of Dislocation Substructure in Quenched Alu- 
minium, R.VANDERVOORT, J.WASHBURN. Philosophical 
Mag v 5 n 49 Jan 1960 p 24-9. Electron microscope studies: 
of dislocation loops formed by quenching thin aluminum speci- 
mens in iced brine; quenched loops were removed by heating 
to 200 C for 10 min or by cold rolling to 5% reduction; when 
loops disappeared, number of irregular kinked dislocation lines: 
increased. 

Phenomenological Description of Energy Dissipation by: 
Oscillating Wire Specimen, V.S.POSTNIKOV. Physics of 
Metals & Metallography v 7 n 8 1959 p 80-5. English transla- 
tion of article indexed in Engineering Index 1959 p 91 from 
Fizika Metallov i Metallovedenie Mar 1959. 


Plastic Deformation of Aluminum Multicrystals, C.EL- 
BAUM. Met Soc of AIME—Trans v 218 n 3 June 1960 p 444- 
8. Specimens were deformed in tension at room temperature ; 
it is shown that influence of grain boundary on plastic de- 
formation of multicrystal depends on extent to which presence 
of grain boundary contributes to necessity of multiple slip in 
component crystals. 

Plastic Deformation of Single Crystals of Aluminum-Silver 
Alloy, A.KELLY, A.LASSILA, S.SATO. Philosophical Mag 
vy 4 n 47 Noy 1959 p 1260-77. Tensile tests at 77 to 373 K 
on 80-20 wt % Al Ag alloy; single crystals were aged within 
cold-hardening range; stress strain curves; change of flow 
stress with temperature; comparison with flow stress of pure 
aluminum; it is shown that crystals deform by specified 
slip mechanism but cross slip is profuse at all stages of de- 
formation and at all temperatures. 

Probleme und Moeglichkeiten der Roentgenfluoreszenzspek- 
troskopie etc, H.KESSLER, H.RAMMENSEE. Zeit fuer Metall- 
kunde v 51 n 9 Sept 1960 p 548-50. Possible utilization of 
difficulties inherent in X-ray fluorescence spectroscopy of 
aluminum and Al casting alloys; known difficulties discussed 
are effect of thickness of surface oxide layers on results of 
analysis, and effect of primary silicon crystals in Al-Si alloys 
on shape of calibration curve; former could be used to deter- 
mine thickness of oxide on metal of known composition ; latter 
may be helpful in study of age hardening of alloy. 


Propagation of Large Amplitude Waves in Annealed Alumi- 
num, J.F.BELL. J Applied Physics v 31 n 2 Feb 1960 p 277- 
82. Experimental study of large amplitude compression waves 
in annealed aluminum for case of constant velocity impact; 
results agree in every respect with predictions of one-dimen- 
sional strain rate independent theory of plastic wave propaga- 
tion; strain propagation velocities are given by slopes of static 
stress-strain curve; data were obtained using diffraction 
grating technique for measuring strain and surface angle. 


Quelques applications du microscope electronique a l’etude. 
de Valuminium, H.BICHSEL. Aluminium Suisse v 10 n 3 May 
1960 p 184-90; see also English translation in Metal Treat- 
ment & Drop Forging v 27 n 181 Oct 1960 p 409-14. Some ap- 
plications of electron microscope in study of aluminum; car- 
bon and oxide replicas; thin metal foils; examples of 
structural and metallurgical studies of aluminum by electron 
microscopy. (In French & English). 


Quenching Defects in Binary Aluminium Alloys, G. 
THOMAS. Philosophical Mag v 4 n 47 Nov 1959 p 1213-28. 
Electron microscope studies of quenched specimens of solid- 
solution AlCu, AlAg, AlZn and AlMg alloys; analysis of 
dislocation loops; role of vacancies in solute clustering helical 
dislocations observed when quenching temperature was near 
solid solubility limit. 


Recherches au microscope electronique etc, M.GY-HOLLO. 
Memoires Scientifiques de la Revue de Metallurgie v 57 n 1 
Jan 1960 p 28-34. Study by electron microscope of electro- 
lytically polished surfaces of aluminum; construction of 
idealized cell of porous oxide layer formed; comparison with 
cell formed in anodic oxidation; theory of mechanism of for- 
mation of structures studied is based on anisotropy of rates 
of solution and oxidation. 21 refs. 


Recrystallization Characteristics of Dilute Aluminium Solid 
Solutions Prepared from Zone-Refined Aluminium by Levita- 
tion Melting, J.C.BLADE, J.W.CLARE, H.J.LAMB. Inst 
Metals—J v 88 pt 8 Apr 1960 p 365-8. In study reported, all 
alloying elements, Cu, Si, Mg, Mn, Fe and Cr, increased 
recrystallization temperature, additions of order of 0.001 at.-% 
being sufficient to produce most of retardation of recrystal- 
lization; various solute elements can be divided into two 
groups ; first comprising Si, Cu and Mg increased recrystalli- 
zation temperature by 50-100 C; other three elements increased 
recrystallization temperature by 200 C; iron content is major 
factor controlling recrystallization of super-purity aluminum. 


Relations micrographiques entre l’état écroui d’un mono- 
cristal d’aluminium et l'état polygonise aprés recuit, R. 
DAUMAS, J.MONTUELLE. Acad des Sciences—Comptes Ren- 
dus v 249 n 16 Oct 19 1959 p 1511-13. Micrographie relations 
between cold drawn state of monocrystal of aluminum and 
polygonized state after annealing; manner of polygonization 
atudjed consists in subjecting aluminum specimen to tensile 
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test by elongation and subsequent annealing at 630 C; results 
interpreted. 

Relative Energies of Tilt-Type Subboundaries in Aluminum 
K.T.AUST. Can J Physics v 38 n 4 Apr 1960 p 547-54, 3 
plates. Relative energies of subboundaries were obtained in 
aluminum bicrystals having two different effective impurity 
concentrations ; data for subboundary energy vs subgrain 
orientation difference (theta) showed cusp at theta approxi- 
mately 0.75°; significance of cusp with regard to substructure 
im metal crystals and previous work on boundary properties 
sare discussed. 


Structural Changes in 99.990% Pure Aluminium During 
Rolling and Annealing, T.L.RICHARDS, S.F.PUGH. Inst 
Metals—J v 88 pt 9 May 1960 p 399-405. Work described was 
undertaken to compare in qualitative manner cold working 
and recrystallization behavior of pure aluminum with that of 
copper ;_ similarity in rolling textures of Cu and Al suggests 
that ultimate rolling texture is determined by secondary shear 
systems operative at high strains; on annealing pure aluminum 
rolled with reductions up to 80%, reerystallization occurs to 
texture similar to that of rolled strip; this is essentially poly- 
Pie ga aa process, which is controlled by climb of disloca- 

ons. 


Subgrain Growth and Softening in Rolled Aluminum Crys- 
tals, P.A.BECK, B.G.RICKETTS, A.KELLY. Met Soc of 
AIME—Trans vy 215 n 6 Dee 1959 p 949-54. Isothermal kinetics 
(at 200 to 400 C) of subgrain growth and of softening were 
studied in 99.997% pure erystal rolled to 80% under conditions 
where recrystallization did not take place; it was found that 
kinetics of subgrain growth and of softening were similar, 
and that correlation between subgrain growth and softening 
eae in first approximation independent of annealing tempera- 
ure. 

Sur le mécanisme de la déformation plastique par traction 
etc, H.J.LATIERE, R.MICHAUD. Memoires Scientifiques de la 
Revue de Métallurgie v 57 n 3 Mar 1960 p 161-72. Mechanism 
of plastic deformation in tension of aluminum single crystals, 
and effects of annealing, observed by X-ray transmission 
technique using two-film chamber (X-ray cinetopography) ; 
observation of division of single crystals into groupings and 
subgroupings of microcrystals; on annealing, polygonization 
followed recrystallization; theory of mechanism of deforma- 
tion. 20 refs. 

Sur les modifications structurales observées par microscopie 
électronique au cours du recuit de feuilles minces d’aluminium 
pur fortement écroui, C_-MESSAGER, O.DIMITROV. Acad des 
Sciences—Comptes Rendus v 249 n 17 Oct 28 1959 p 1658-60. 
Structural modifications observed by means of electron micro- 
scopy during annealing of thin foils of cold rolled pure alumi- 
num; for foils of pure aluminum of thickness less than 5u 
and annealed at 600 C, structural improvement proceeds with- 
out recrystallization. 

Tensile Deformation of Aluminum Single Crystals at Low 
Temperatures, W.F.HOSFORD, Jr, R.L.FLEISCHER, W.A. 
BACKOFEN. Acta Metallurgica v 8 n 3 Mar 1960 p 187-99. 
Tension tests made at 4.2, 77, 200 and 273 K; hardening rate 
passed through maximum and then decreased continuously 
with increasing stress; there were no findings of constant 
stage II slope in stress strain curves; at temperatures below 
273 K, all four stressed slip directions were active in [001] 
crystals and hardening continued to higher stresses; with four 
directions, two perpendicular sets of Lomer-Cottrell barriers 
could form, as contrasted to one set at 273 K, thus producing 
greater hardening. 32 refs. 

Thorium-Aluminum System, J.R.MURRAY. Brit Nuclear 
Energy Conference—J v 5 n 1 Jan 1960 p 20-3. Indexed in 
Engineering Index 1959 p 93 from Inst Metals—J June 1959. 


Untersuchung der Korngrenzenwanderung in Aluminium- 
Bikristallen, W. in der SCHMITTEN, P.HAASEN, F.HAESS- 
NER. Zeit fuer Metallkunde v 51 n 2 Feb 1960 D 101-8. In- 
vestigation of grain boundary migration in aluminum bierys- 
tals; effects of specimen thickness and surface condition on 
grain boundary migration; comparison of theoretical and 
experimental values for activation energy; why author’s own 
experimental value of 44 kcal/mol for polycrystalline wire, 
and’ those of others, are too high; value of 23 kcal/mol found 
for single crystal agrees with theory. 28 refs. 


Vpylv studenj deformacie na _ blokovy_ strukturu cisteho 
hlinika (99,999% Al), D-HRIVNAKOVA. Hutnicke Listy_v 14 
n 7 July 1959 p 598-602; see also English translation in Metal 
Treatment & Drop Forging v 26 n 170 Nov 1959 p 400-4. In- 
fluence of cold forming on block structure of pure aluminum ; 
investigation confirms fragmentation of block structure in re- 
gions of highest creep; block deformation and angle of dis- 
orientation simultaneously identified at lower degrees of 
deformation; fragmentation zone at grain boundaries evident 
in both cast and recrystallized material. 


X-ray Microbeam Study of Deformation Bands in Alumin- 
ium, D.LEWIS. Brit J Applied Physics v ll n 4 Apr 1960 
p 162-4. Experiment devised to measure relative contribution 
of plastic bending and mosaic structure to asterism formation ; 
it was shown that asterism must be due mostly to fragmenta- 


ALUMINUM METALLOGRAPHY—Continued 


tion; orientation determinations show that raised portion of 
band consists mainly of portions of crystal that have not ro- 
tated in accordance with theory of G.I.TAYLOR and C.F. 
ELAM. 

X-Ray Studies of Polygonization and Subgrain Growth in 
Aluminum, R.K.TOWNER, J.A.BERGER. Met Soc of AIME 
—Trans v 218 n 4 Aug 1960 p 611-17. Two processes were 
followed in slightly stretched 99.99% Al single crystals heated 
for cumulative times at 400, 500, and 600 C; changes in sub- 
grain size and boundary angle were determined from measure- 
ments on X-ray micrographs. 22 refs. 

Zum Einfluss von Temperaturzyklen und Aetzbehandlung auf 
die Geschwindigkeit der Korngrenzenwanderung in Aluminium- 
Bikristallen, F.HAESSNER, W.in der SCHMITTEN. Zeit fuer 
Metallkunde v 51 n 5 May 1960 p 268-70. Effect of thermal 
cycling and etching on rate of grain boundary migration in 
aluminum bicrystals (99.79-99.999% pure) ; migration rate de- 
creased with time and became lower with rougher surface 
(acid etch leaves surface rougher than alkaline etch); rate- 
decreasing effect of thermal cycling became smaller with greater 
purity of Al. 

ALUMINUM METALLURGY 

See also Aluminum and Alloys; Aluminum Foundry Prac- 
tice; Aluminum Plants; Aluminum Refining; Bauxite; Fur- 
naces, Electric—Aluminum Heating and Melting; Light Metals. 

Fenomeni di assorbimento elettrolitico nel carbone catodico 
nella elettrolisi dell’alluminio, B.PANEBIANCO, R.BAC- 
CHIEGA. Metallurgia Italiana v 52 n 8 Aug 1960 p 539-44 
(discussion) 545-6. Impregnation of cathodie carbon in elec- 
trolysis of aluminum; series of carbon types presented which 
resist forces that destroy carbon; method of investigation deé- 
scribed which is used to evaluate influence of various factors 
on different types of cathode carbons. 

Fermi Surface in Aluminum, W.A.HARRISON. Phys Rev v 
116 n 3 Nov i 1959 p 555-61. Energy band structure of alumi- 
num ; new model proposes that first Brillouin zone is completely 
filled; that second contains single closed surface surrounding 
region of holes; and that third contains multiply-connected 
surface accounting for observed Haas-van Alphen oscillations. 


Il fluoruro di magnesio nei bagni criolitici per l’elettrolisi 
dell’alluminio, B.PANEBIANCO. Metallurgia Italiana v 52 n 
8 Aug 1960 p 531-3 (discussion) 534-5. Magnesium fluoride in 
eryolite baths for electrolysis of aluminum; influence of mag- 
nesium fluoride addition on physical characteristics of bath 
determined. 

La solubilité de l’aluminium dans les bains d’électrolyse, M. 
FERBER. Metallurgia Italiana v 52 n 8 Aug 1960 p 510-19. 
Solubility of aluminum in ecryolite bath having different com- 
positions; static and dynamic experimental methods used 
in study; at 1040 C and in inert atmosphere max solubility 
is 55 mg/cm? of bath; coefficient of diffusion is 0.64x10-3 
em?/sec. (In French). 

Les effets magnétiques dans les curves d’électrolyse d’alumi- 
nium, J.P. GIVRY. Metallurgia Italiana v 52 n 8 Aug 1960 
p 503-9. Magnetic effects in aluminum electrolytic cells; the- 
oretical basis of magnetic phenomena; application of principal 
elements of theory to industrial cells; importance of magnetic 
effects. (In French). 

Measurements of Equilibrium Vacancy Concentrations in 
Aluminum, R.O.SIMMONS, R.W.BALLUFFI. Phys Rev v 117 
n 1 Jan 1 1960 p 52-61. Measurements of length change and 
lattice parameter change at identical temperatures in range 
229 to 656 C in 99.995% aluminum; relative expansions above 
415 attributed to generation of additional atomic sites which 
are shown to be predominantly lattice vacancies. 

Measurements of High-Temperature Electrical Resistance 
of Aluminum: Resistivity of Lattice Vacancies, R.O.SIMMONS, 
R.W.BALLUFFI. Phys Rev v 117 n 1 Jan 1 1960 p 62-8. Elec- 
tric resistance of 99.995% aluminum wire measured at 14 to 
655 C; behavior of resistivity as function of temperature in- 
terpreted in terms of presence of lattice vacancies at higher 
temperature ranges. 

Rilievi sulla teoria dell’elettrolisi per la produzione di al- 
luminio, R.PIONTELLI. Metallurgia Italiana v 52 n 8 Aug 
1960 p 469-76 (discussion) 477, 546. Contribution to theories 
of electrolysis for aluminum production; main aspect of the- 
ory of polarization phenomena at electrodes and of concen- 
tration in aluminum cell are reviewed on basis of research 
work carried out by author and his coworkers. 

Structural Interpretation of Molten Cryolite and of Cryo- 
lite Melts Containing Aluminum Oxide, J.BRYNESTAD, K. 
GRJOTHEIM, S.URNES. Metallurgia Italiana v 52 n 8 Aug 
1960 p 495-502. Report of study on dissociation of eryolite 
anion by cryoscopic methods; theoretical basis for these meth- 
ods; depression of freezing point of Nak by addition of 
Na3AlFs; freezing point studies of cryolite; short general 
treatment of dissociation equilibria; dissociation calculations 
for ecryolite anion carried out and their results discussed. 32 
refs. (In English). 

Tensione di vapore dei bagni criolitici. Struttura dei bagni 
eriolitici allo stato solido liquido di vapore, A.VAJNA, R. 
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BACCHIEGA. Metallurgia Italiana v 52 n 8 Aug 1960 p 481- 
94. Structure of cryolite baths for electrolysis of aluminum in 
solid, liquid and vapor phases; study covers some aspects of 
present knowledge of structure of eryolite baths, volatility of 
latter, and electronic structure of components of cryolite baths 
in solid, liguid and gaseous state. 

Trends in Aluminum Cell Desigu, R.A.LE WLS. Chem Kng 
Progress vy 56 n 5 May 1960 p 78-82. In commercial practice 
no fundamental changes have been made in cell design, elec- 
trolyte, cell operation, or materials of construction since end 
of World War II; trend has been toward increasing cell size 
and some mechanical improvements in moving parts and aux- 
iliary equipment; two promising new materials are silicon 
carbide of interest as sidewall lining and refractory hard 
metal borides and carbides. 

Zum heutigen Entwicklungsstand der Aluminiumgewinnung, 
H.GINSBERG. Aluminium v 36 n 1 Jan 1960 p 14-16. Present 
state of development in aluminum production; significance of 
degree of purity; progress in Bayer process and smelting flux 
electrolysis; power consumption, dimensions and efficiency of 
electrolytic cells; it is suggested that future efforts of indus- 
try be directed not toward increased purity of aluminum metal 
and oxide but toward more exact definition, and strict control, 
of small amounts of useful impurities; nomenclature in field 
should be changed in accord with advanced knowledge of 
chemistry of products. 


Zur chemischen Technologie des Aluminiums, H.GINSBERG. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 13 n 1 Jan 1960 
p 1-6. Problem of chemical technology of aluminum ; control of 
quality with emphasis on control of smallest amounts of ad- 
mixtures; principles of aluminum metallurgy; reactions on 
surface of aluminum. 


Zur thermischen Reduktion der Tonerde, A.SCHNEIDER, 
O.HILMER. Metall v 14 n 3 Mar 1960 p 186-95. Thermal reduc- 
tion of alumina; investigation, on basis of thermodynamics, of 
practical possibilities of producing aluminum by thermal reduc- 
tion of Al2Os; it is concluded that direct reduction by carbon 
seems impossible; that three-step process patented by E. 
GRUENERT is theoretically sound but practically difficult; 
that simplifying of reduction by intermediary alloy formation 
(Al with Cu, Ni, or Si) deserves further study. 35 refs. 

Ultrasonic Applications. Precipitation Effects in Liquid Alumi- 
nium Alloys: Experiments with Pulsed Ultrasonic Technique, 
N.D.G.MOUNTFORD, R.CALVERT. Inst Metals—J v 88 pt 
3 Nov 1959 p 121-7. Presence of oxides and precipitated phases 
in aluminum alloy melts investigated; conditions and rates of 
precipitation and solution of solid phases can be measured, and 
their concentrations in different melts compared; precipitation 
at lower furnace temperatures of intermetallic compounds of 
Ti and Zr and entrainment with them of ‘oxide skins’, is 
shown to be responsible for faults in castings; modified melt- 
ing techniques developed which better quality melts for cast- 
ing. 

ALUMINUM NICKEL ALLOYS 


See also Aluminum and Alloys—Corrosion; Aluminum and 
Alloys—Mechanical Properties. 


Durcissement structural et réversion dans les alliages alu- 
minium-nickel, H.LMARTINOD, J.CALVET. Mémoires Scienti- 
fiques de la Revue de Métallurgie v 57 n 5 May 1960 p 325-37. 
Precipitation hardening and recovery in quenched aluminum 
nickel alloys (0.005-1% Ni); hardness (and some mechanical 
property) values as affected by tempering temperature and 
time, nickel content, quenching temperature and velocity, and 
work hardening; Fe, Si, Mg, Mn, Cu, Zn, Zr, and Ti addi- 
tions; study of phenomena caused by temperature change dur- 
ing hardening. 

ALUMINUM NITRIDE. See Refractory Materials. 
ALUMINUM ORE. See Alumina; Bauxite. 


ALUMINUM OXIDE. See Abrasive Materials; Alumina; Re- 
fractory Materials. 


ALUMINUM PLANTS 
Air Pollution. See Air Pollution. 
Materials Handling. See Materials Handling—Aluminum Plants. 


Norway. Aluminium in Norway. Metal Industry v 97 n 5 July 
29 1960 p 83-6. Survey of aluminum production in Norway 
which is second in range of world’s aluminum exporters; out- 
put in 1959 exceeded 150,000 tons; annual production capacity 
will be 220,000-230,000 tons/yr, after completing expansions 
now under way. 


Power Supply. Elektrische Einrichtungen der neuen Aluminium- 
Huette Mosjoen in Norwegen, H.WIDMER. Assn Suisse des 
Electriciens—Bul v 50 n 17 Aug 15 1959 p 8382-7. Electric 
equipment of new aluminum smelting works Mosjoen, Norway, 
with capacity of 26,000 tons of raw aluminum; equipment for 
rectifying 130 kv 3-phase current into d-c of 90 kv, 850 v; 
water cooled transformers and rectifiers, latter fitted with 
high vacuum pumps; rapid circuit breakers and chokes; reduc- 
tion of high harmonics in supply network. 

Problemy proudoveho vytezku pri elektrolyse hliniku, P. 
SZAKAL, Hutnicke Listy v 15 n 1 Jan 8 1960 p 46-9. Survey 


Refractory Materials. 
South Africa. 


Soviet Union. 


Water Supply. 


ALUMINUM PLANTS—Continued 


of factors influencing utilization of electric current during 
Al electrolysis; calculations and measurement of electric cur- 
yent yield; improving efficiency of electric current utilization. 
Report of Field Tests on Aluminum Potline Rectifier Sys- 
tems, C.A.LANGLOIS, V.N STEWART, R.P.STRATFORD. 
AIEE Trans v 79 pt 2 (Applications & Industry) 1 4° Mar 
1960 p 14-21. Testing program eonducted on new Lister Hill 
mercury-are rectifier system of Reynolds Meta!s Co to provide 
additional information about system and breaker performance ; 
impedance measurements, system and tie-line circuit-breaker 
tests, and anode circuit-breaker are-back tests. Paper 60-14. 


See Refractory Materials. 


Manufacture, Properties and Applications of Alu- 
minum and Aluminum Alloys Used in Southern Africa, with 
Special Reference to Extruded Sections, N.H.CUSTERS. S 
African Mech Engr v 9 n 4 Nov 1959 p 69-97. Discussion of 
methods of mining, processing, and reduction of ores, fur- 
naces used in alloying and remelting, d-c casting process, and 
sheet and foil rolling; description of extrusion process with 
emphasis on die design, metal flow in billet, and methods used 
to produce seamless hollow sections; survey of characteristics 
and properties of Al and alloys, and various applications. 


Russian Aluminium Production. Min J v 254 n 
6508 May 13 1960 p 549. Location, planned and present capac- 
ity and construction of reduction plants and alumina produc- 
tion; when completed in 1960 Stalingrad plant will be largest 
in Soviet Union with capacity of 200,000 tons/yr; eastern 
areas of Soviet Union expected to produce 71% (1,000,000 
tons) of its aluminum by 1965. 

Water for Making Alumina, A.E.DEMBITZ, C. 
JACQUES. Water Works Eng v 112 n 12 Dee 1959 p 1078-81. 
System of water supply, treatment, and distribution at alumina 
plant, Burnside, La; 825 gpm needed as cooling tower makeup 
water, 550 gpm for process uses, and 385 gpm for sanitary pur- 
poses; high turbidity Mississippi water is coagulated by ferric 
sulphate; further treatments are adapted to various uses of 
water; “red mud” wastes are pumped into lagoons. 


ALUMINUM POWDER. See Powder Metallurgy—Aluminum. 
ALUMINUM REFINING 


See also Aluminum Metallurgy; Aluminum Plants; Alumi- 
num Silicon Alloys. 


Aluminum Casting Alloys Properties Improvement by Grain 
Refining, K.SCHNEIDER. Modern Castings v 37 n 4 Apr 1960 
p 176-81. Grain size control of aluminum alloys; treatment of 
melt with mixture of red phosphorus, potassium chloride and 
potassium titanium fluoride was found to be most advantageous 
method for grain refining hypereutectic Al-Si alloys; Al-Mg 
alloys containing 2 to 8.5% Mg are treated with carbon tetra- 
chloride which is introduced into melt by means of nitrogen as 
carrier gas. 

Radioactive Isotopes for Measuring Quantity of Aluminium 
Smelts, L.BOZOKY, D.VODROS. Act Technica (Budapest) v 
28 n 1-2 1960 p 133-44. Addition of radioisotope to master al- 
loy; measuring of activity of sample to be added; method of 
feeding and sampling; calculation of quantity cf aluminum 
smelt; control experiments with weight measurements; use of 
isotopes of short half-lives; elimination of dangerous hot 
laboratory processes; method is accurate. (In English). 


Ultra-Pure Aluminum for Ultra-Miniature Transistors, Di- 
odes, Rectifiers. Modern Metals v 16 n 5 June 1960 p 72. 
99.99+-% aluminum produced by special refining techniques at 
High Purity Metals for Accurate Specialties Co, Woodside, 
NY, where aluminum is formed into high purity spheres with 
remarkable accuracy; spheres are used in forming alloy junc- 
tions in manufacture of semiconductor devices; advantages 
over conventional preformed washers or disks. 


ALUMINUM SCRAP. See Machine Shop Practice—Chip Re- 


clamation. 
ALUMINUM SHEET 


See also Aluminum and Alloys—Mechanical Properties ; Alu- 
minum and Alloys—Structural; Buildings—Facings ; Telephone 
Cables—Sheathing. 


Continuous Anodizing and Lacquering, D.NICKELSEN. 
Metal Industry v 96 n 4 Jan 22 1960 p 68-6, 70. Production of 
coiled aluminum alloy sheet for canning and other industries 
at A/S Nordisk Aluminiumindustri, Oslo; anodizing and 
lacquer sealing, with discussion of problems that had to be 
solved to obtain high production of finished strip; process 
conditions; packing tests. 


K_ voprosu issledovaniya tekstury prokatki elektronografi- 
cheskim metodom, Yu.I.SOZIN. Fizika Metallov i Metallove- 
denie v 8 n 2 Aug 1959 p 240-8. Investigation of rolled tex- 
ture by ‘“electronographic’” method; mathematical relationships 
of electron diffraction based on Bragg’s law; ‘“electronogram” 
of rolled aluminum with 83% deformation; table of texture 
axes indices in relation to radii of Debye rings and distance 
between lattice planes. 


Untersuchung der mechanischen Higenenschaften von har- 
toxydierten Aluminiumblechen, P.CSOKAN, G.SINAY,. Werk- 
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stoffe u_ Korrosion v ll n 4 Apr 1960 p 224-7. Investigation of 
mechanical properties of aluminum sheet with hard oxide 
coating ; comparison of 0.8, 1.0, and 1.2-mm sheet of hard or 
soft commercial aluminum with and without anodized coating 
produced by new, patented process of Institute for Study of 
Metals at Budapest; data indicate most favorable combination 
of properties for relatively thick hard sheet after short anodiz- 
ing. 
Creep. See Aluminum and Alloys—Creep. 


Defects. Ueber den Hinfluss des Reinheitsgrades auf die Zipfel- 
bildung von Reinaluminiumblechen, H.HUG. Metall v 14 n 9 
Sept 1960 p 885-8. Effect of degree of purity on earing of high 
purity aluminum sheet; cup tests on sheet obtained from con- 
tinuously cast 99.1-99.9% Al ingots by hot rolling at 400-600 
C, then cold rolling followed by annealing; earing vs purity 
is plotted to show effect of rolling temperature and degree of 
cold reduction; findings are correlated with those of metal- 
lographic examination. 

Drawing. See Bottle Caps. 

Expanded. See Buildings—Facings. 

Forming. See also Aircraft Manufacture—Forming. 


Minimum Bend Radii of Aluminium Alloy Sections and Rec- 
tangular Tubes, D.A.BARLOW. Welding & Metal Fabrication 
v 28 n 10 Oct 1960 p 388-97. Work carried out to provide in- 
formation on more complex and minimum bend radii of open 
and hollow sections, which can only be predicted in very few 
instances ; six main modes of failure of common sections such 
as T’s, channels, angles, top-hats, Z’s, etc; tests carried out 
on wrap bender are reported and results given. 


Rubber-Die Press Forming of Aluminium and its Alloys, G. 
FITZGERALD-LEE, Sheet Metal Industries v 37 n 400 Aug 
1960 p 575-86. Dies and tools, and technique described; recom- 
mendations. 


Umformung von Aluminiumblech mit Zinkwerkzeugen, E. 
LUX, E.VERGEN. Aluminium vy 36 n 9 Sept 1960 p 513-16. 
Forming of aluminum sheet by zinc tools; advantages of using 
cast-zine forging dies, instead of steel dies, in forming small 
lots of large structural parts, by impact forging; practice is 
illustrated by examples, mainly of parts used for electric high- 
tension measurements. 

Stretching. Giant Plate Stretcher Improves Properties of Alu- 
minum Alloys. Iron Age v 184 n 27 Dec 31 1959 p 45-6. 150,- 
000 ton machine built for Kaiser Aluminum and Chemical 
Corp by Hydraulik GMBH, Germany, can grip ends of 60 ft 
long plate of high strength Al alloy and lengthen it up to 4 ft; 
machine can stretch maximum cross sections of 640 sq in., 
thicknesses up to 6 in., widths up to 160 in., and lengths from 
17 to 60 ft; stretching of plate equalizes distribution of in- 
ternal stresses, improving properties of material for subse- 
quent welding and heat treating operations. 


Testing. See Aluminum and Alloys—Testing. 

Welding. See cross references under Aluminum and Alloys— 
Welding. 

ALUMINUM SILICON ALLOYS 


See also Aluminum Foundry Practice; Aluminum Refining ; 
Die Casting—Light Metals. 


Aluminum Alloy With High Silicon Content, E.E.STONE- 
BROOK. Modern Castings v 38 n 1 July 1960 p 111-14; see 
also Foundry Trade J v 109 n 2286 Sept 29 1960 p 396-7. Al- 
loy X392 die castings were developed to meet requirements of 
parts subjected to wear while retaining satisfactory castability 
and machinability; nominal composition is 19.0% Si, 0.6% 
Cu, 1.0% Mg and 0.4% Mn; alloy X392 is currently used for 
production of commercial die castings and experimental sand 
and permanent mold castings; cylinder liners, cylinder 
blocks, brake drums, clutch plates, sheaves and pulleys seen as 
potential die casting applications. 


Erstarrung und Gefuegeausbiidung des Aluminium-Silizium- 
Eutektikums, S.GHOSH, J.WILCOCK, V.KONDIC. Giesserei 
(Technisch-Wissenschaftliche Beihefte) n 28 Apr 1960 p 1575- 
80. Solidification and structure of aluminum silicon eutectic ; 
thermal and microscopic investigation into mechanism of solidi- 
fication; it is shown that lowering of eutectic temperature 
is most decisive factor in determining structure of eutectic 
Al-Si alloy (11.8% Si) but that, in general, characteristics of 
Si-phase do not depend on means of lowering (cooling rate 
or additions); growth of eutectic during solidification. 


Experimental Smelting of Aluminum Silicates to Produce 
Aluminum-Silicon Alloys, O.C.FURSMAN, L.H.BANNING. 
US Bur Mines—Report Investigations n 5575 1960 23 p. Wide 
range of crude aluminum-silicon alloys was produced by direct 
smelting of clays or similar aluminum silicate raw materials, 
using hogged fuel or wood chips as major source of carbon in 
furnace charge, and silicon of high grade was produced by 
smelting quartz; compositions and uses of crude aluminum- 
silicon alloys. 


Hypereutectic Aluminium-Silicon Alloys, A.P.BATES. Metal- 
lurgia v 61 n 364 Feb 1960 p 70-8. Review of published in- 
formation on effect of phosphorus, sodium and some other 
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elements on structure of primary silicon and eutectic matrix 
of hypereutectic Al-Si alloys; their mechanical and physical 
Eepverties compared with those of common piston alloys. 41 
refs. 

Influence of Ultrasonics in Process of Crystallization on 
Structure and Properties of Alloys of Aluminum-Silicon, N.N- 
SIROTA, Ya.A.LEKHTBLAU, E.M.SMOLYARENKO. Physics 
of Metals & Metallography v 7 n 6 1959 p 77-81. English trans- 
lation of article indexed in Engineering Index 1959 p 95 from 
Fizika Metallov i Metallovedenie June 1959. 


Influenza del rapporto Fe/Si sulle caratteristiche elettriche 
e tensili dell’alluminio, C.PANSERI, M.LEONI, G.TOMBAZZI. 
Alluminio v 29 n 5 May 1960 p 231-9. Influence of Fe/Si ratio 
on electrical and strength characteristics of aluminum; results 
of study indicate that, with low quantities of Si and other 
impurities in aluminum used for electric products, it is not 
necessary that ratio Fe/Si be maintained within limits 1.3-1.7 
prescribed by UNI 3950. 


Modificazioni strutturali indotte dal fosforo sulla lega ter- 
moresistente G-AS 12 NGC, E. Di RUSO, A.R.MARMAI, Al- 
luminio v 29 n 6 June 1960 p 291-9. Structure modifications 
induced by phosphorus in heat resisting G-AS 12 NGS alumi- 
num silicon alloy (Cu 0.8%, Si 12.7%, Mo 0.85%, Ni 2.2%) ; 
addition of about 0.14% red phosphorous to alloy produces 
notable increase of quantity and refining of primary Si crys- 
tals, decrease of length and slight growth of lamellar crystals 
of eutectic Si, and more equal distribution of NiAls; these 
changes result in refining of fracture grain and increase of 
mechanical properties. 


Rentgenograficky vyzkum vytvrzovani podeutektickych si- 
luminu, P.SKULARI, L.CHVATALOVA. Hutnicke Listy v 14 
n 7 Dec 1959 p 1032-8. X-ray research on hardening of special 
Silumins (Si-Al alloys); systematic study of dependence be- 
tween composition and influence of small amounts of Cu, Mg, 
Mn, and Ti; conditions of artificial aging and mechanical 
properties ; addition of either 0.2% Mn or 0.2% Ti refines struc- 
ture, eliminates harmful effect of residual Fe, and improves 
mechanical properties of Silumin containing 5% Si; optimum 
conditions of hypoeutectoid hardening determined. 

Riduzione del tenore di calcio nelle leghe Al-Si eutettiche 
mediante aggiunte controllate di fosforo, E. Di RUSSO. Al- 
luminio v 29 n 3 Mar 1960 p 121-7. Introduction of proper 
amounts of red phosphorus in Al-13% Si alloys containing ex- 
cessive quantities of calcium permits reduction of latter to 
values under 0.01% (maximum permissible content in order to 
obtain regular behavior of material) and in no way affects at- 
taining regular structural modification induced by metallic Na. 


Corrosion. See Antifreeze Solutions—Corrosive Properties. 
ALUMINUM SILVER ALLOYS 


See also Aluminum Metallography. 


Accelerated Corrosion in Aluminum-Silver Alloys, H.H. 
STADELMAIER, E.M.WHITENER. Corrosion v 16 n 3 Mar 
1960 p 20. Atmospheric corrosion of aluminum-rich aluminum 
silver alloys from which AgzAl was precipitated led to com- 
plete pulverization of samples within few weeks; in this 
process intergranular intermetallic compound corroded out 
completely ; corrosion proceeded at mild rate in ordinary at- 
mosphere but became catastrophic with high humidity. 


Beitrag zum Aushaertungsverhalten etc, F.ERDMANN- 
JESNITZER, M.MAY, G.PYSZ. Metall v 14 n 3 Mar 1960 p 
219-23. Age hardening of aluminum silver alloys Al-Ag 10 and 
Al-Ag 88 after cold deformation (rolling with reductions of 
2-10%) ; effect of aging temperature (150, 175, 200 C) and 
time on hardness, dilatation, and electric resistivity; results, 
and data from literature, are interpreted to show formation of 
silver-rich zones at beginning of aging process followed shortly 
by dissolution or reordering and y-formation. 


Low Temperature Calorimetric Measurements on Isothermal 
Aging of Al-Ag, W.DeSORBO. Acta Metallurgica v 8 n 8 
Aug 1960 p 539-41. On quenching aluminum containing 1.3 
at.% silver, energy is released upon isothermal holds at low 
temperatures; quantity of energy evolved, over measured 
period of time (32-140 min) after initiation of reaction (cluster- 
ing of silver atoms), amounts to 6-7 cal/g-atom of alloy for 
“slow” and 2-2.5 cal/g-atom for ‘fast’? quenches; results are 
consistent with resistometric studies of Turnbull et al who 
pointed out existence of two states in quenched Al-Ag alloys. 


ALUMINUM SOAP. See Hydrocarbons—Gelling Agents. 
ALUMINUM THORIUM ALLOYS. See Aluminum Metallogra- 


phy. 


ALUMINUM TIN ALLOYS. See Aluminum Foundry Practice. 
ALUMINUM URANIUM ALLOYS 


Deformation Textures in Aluminum-Uranium Alloys, W.C. 
THURBER, C.J.McHARGUE. Met Soc of AIME—Trans v 218 
n 1 Feb 1960 p 141-4. Cold rolled textures of aluminum Al1-5% 
U, and Al-13% U alloys were obtained to determine effect 
of dispersed phase UAls on texture of pure aluminum; in- 
crease in spread and decrease in intensity associated with 
increasing uranium content noted. 
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sservazioni sulla metallografia di alcune leghe alluminio- 
Resi D.GUALANDI, M.PAGANELLI, G.SCHILEO. Allu- 
minio vy 28 n 11 Nov 1959 p 507-15. Remarks on metallogra- 
phy of some aluminum uranium alloys ; effect of boron, lithium 
and silicon additions on structural variations of Al-U_ alloys 
containing 16-18% U; boron (0.05-0.15%) forms complex 
boride; lithium removes position of eutectic Al-U_and, if in 
high quantity (2%), leads to formation of eutectic Al-UAL- 
AlLi; silicon (2.3-5%) determines formation of primary com- 
pound UAls instead of UAI. 

Segregation in Aluminum—13 Per Cent Uranium Castings, 
D.PECKNER. ASTM Bul n 242 Dec 1959 p 51-3. Indexed in 
Engineering Index 1959 p 96 from Nuclear Eng & Science 
Conference, 5th, Cleveland, 1959—Preprint n V105. 

Study of Liquidus in Aluminum-Uranium Alloys, V.W. 
STORHOK, A.A.BAUER, R.F.DICKERSON. Am Soc Metals— 
Preprint n 235 for meeting Oct 17-21 1960 6 p. Liquidus tem- 
peratures in Al-U system have been redetermined for alloys 
containing 13 to 50 w/o uranium; effects of ternary additions 
of up to 1 w/o silicon and up to 0.6 w/o magnesium were 
studied. 

ALUMINUM ZINC ALLOYS 


See also Aluminum and Alloys—Anodic Oxidation; Alumi- 
num and Alloys—Fatigue; Aluminum and Alloys—Heat Treat- 
ment; Aluminum Magnesium Zine Alloys. 


Effect of Structural Imperfections on Age-Hardening of 
Aluminium-Zine Alloys, R.D.GARWOOD, A.L.DAVIBES. Inst 
Metals—J v 88 pt 7 Mar 1960 p 311-17. Investigation described 
was undertaken to clarify part played by various lattice de- 
fects, vacancies, and dislocations, in mechanism of age harden- 
ing in aluminum alloys containing 9, 17, and 25% zine, re- 
spectively, at or near room temperature; results discussed, 23 
refs. 

Etude de la fragilite des alliages Al-Zn etc, P.GOBIN, J. 
MONTUELLE. Memoires Scientifiques de la Revue de Metal- 
lurgie v 56 n 6 Nov 1959 p 617-24. Study of brittleness of 
high-zine (to 19%) Al-Zn and Al-Zn-Mg alloys; refutation of 
explanation of brittleness by E.C.W.PERRYMAN and J.C. 
BLADE (see Engineering Index 1950 p 79); study of effect of 
polygonization on brittleness (mechanical properties as func- 
tion of aging) and micrographic study of alloys supersaturated 
with vacancies suggest that segregation of vacancies at grain 
boundaries is responsible for brittleness. 


Inverse Segregation in Aluminum-Zine Ingots, W.V.YOUDE- 
LIS, D.R.COLTON. Met Soc of AIME—Trans v 218 n 4 Aug 
1960 p 628-31. Maximum segregation, as function of alloy 
composition, is calculated for Al-Zn system using theory of 
inverse segregation based on mechanism of volume contraction 
and interdendritic flow; results show good agreement with 
experiments on Al-Zn ingots; significance of mass calcula- 
tions of segregation theory in discussing metallography of cast 
alloys is considered. 


Quelques observations sur les phénoménes de réversion dans 
lalliage Al-Zn & 10% de Zine, R.GRAF. Acad des Sciences— 
Comptes Rendus v 249 n 13 Sept 28 1959 p 1110-12. Some ob- 
servations on reverse phenomena in aluminum zine alloy with 
10% zinc; influence of cold rolling on decomposition of solid 
solution indicated; study of behavior of AlZn alloy (10%-Zn) 
completely aged by isothermal treatment at temperature range 
from 50 to 200 C; curve of hardness testing; X-ray analysis 
after cold rolling. 


Resistometric Study of Pre-Precipitation in Al-10% Zn, G. 
PANSERI, T.FEDERIGHI. Acta Metallurgica v 8 n 4 Apr 
1960 p 217-38. Appreciable clustering of solute atoms was 
found to take place during quenching itself and rate of pre- 
precipitation during isochronal or isothermal aging to in- 
crease greatly with quenching temperature; amount of in- 
crease in resistivity decreases greatly by increasing aging 
temperature; results interpreted in terms of simple picture of 
pre-precipitation phenomenon; role of vacancies appear to be 
fundamental in determining rate of pre-precipitation. 28 refs. 


Resistometrische Untersuchung des Einflusses von Fehlstellen 
auf die Kaltaushaertung etc, W.KOESTER, G.HOFMANN. 
Zeit fuer Metallkunde v 51 n 6 June 1960 p 303-13. Investiga- 
tion, by electric resistance measurements, of effect of lattice 
vacancies on low temperature aging of aluminum zine alloys 
with 8-30% Zn; determination of resistivity during first stage 
of aging, as dependent on homogenizing and aging tempera- 
tures; quenching rate was 200 C/sec; inversion temperature 
observed is explained by effect of excess of vacancies on zone 
formation. 22 refs. 


Transition Phase in Ageing of Aluminium-Zine “Alloys, R.D. 
GARWOOD, A.L.DAVIES, G.L.RICHARDS. Inst Metals—J v 
88 pt 8 Apr 1960 p 375-8. During isothermal transformation 
at 200 C of Al-25% Zn alloy, fee transition phase has been 
detected in Debye-Scherrer X-ray diffraction photographs; in- 
termediate precipitate was granular in form and contained 
approximately 80% zine; plate-like precipitate with hexagonal 
structure of zinc appeared after longer aging. 


Corrosion. See Aluminum and Alloys—Corrosion, 


AMMETERS. See Instruments—Amplifiers. 


AMMONIA ; 

See also Chemicals—Safe Handling ; Refrigerants—Ammo- 
nia. 

Orbital Following in Tetrahedral Molecules, L.BLUM, N.V. 
COHAN. Can J Phosies v 37 n 9 Sept 1959 p 1002-7. On basis 
of D.F.HEATH and J.W.LINNETT’s formulas (1948 Trans 
Faraday Soe v 44 p 556), “orbital following” force constants of 
NH3- and NHts- like molecules are calculated ; anomalous re- 
sults are interpreted as consequence of orbital deformation 
during vibratory movement. 

Manufacture. See also Gas Manufacture—Fuels; Petroleum 
Products—Chemicals. 

Kinetics and Mechanism of Ammonia Synthesis, A.OZAKI, 
H.TAYLOR, M.BOUDART. Roy Soc—Proe Ser A v 258 n 1292 
Oct 4 1960 p 47-62. Reaction rate in stoichiometric mixtures of 
nitrogen and hydrogen or deuterium has been measured under 
various conditions; kinetic data as well as isotope effect indi- 
eate that rate-determining step is chemisorption of nitrogen 
on surface mainly covered with NH radicals; presence on sur- 
face of NH radicals instead of nitrogen atoms opens new 
perspectives on kinetics and mechanism of ammonia synthesis. 


Synthesis of Ammonia, B.TIMM, Chem & Industry n 11 Mar 
12 1960 p 274-81. Contribution of ammonia synthesis to develop- 
ment of modern chemical technology and its economic impor- 
tance for nitrogen supply of world; in BASF process coke is 
converted into synthesis gas in continuous process by addition 
of oxygen and steam; use of petrochemical raw materials for 
fixed nitrogen production is increasing; economic prospects 
of nitrogen field are not very bright. 

Storage. Underground Ammonia Storage Has Disadvantages, 
H.S.PYLANT. Oil & Gas J v 58 n 43 Oct 24 1960 p 127. 6 yr 
of operating underground ammonia storage cavity has demon- 
strated that advantages of this type of storage are offset by 
many problems and extra expense; disadvantages include prob- 
lem of creating suitable cavity, energy requirements for re- 
moving ammonia, recovery and purification of product. 


AMMONIA MASERS. See Masers. 
AMMONIUM NITRATE. See Mines and Mining—Explosives. 
AMMUNITION 


Shells and Bullets of Plasties—Here’s Why. Modern Plastics 
v 38 n 4 Dec 1960 p 80-2, 186, 189. Survey of plastics use in 
ammunition; biaxial orientation process makes linear poly- 
ethylene four to five times stronger; use of low-density poly- 
ethylene for over-the-powder wads; new revolver training 
cartridges are made of molded high density polyethylene and 
nylon-6/6; military in Europe use polyethylene shells for guns 
and rifles. 


Manufacture. See Steel—Extrusion. 


AMPLIFIERS. See Electron Tubes—Amplifier; Instruments— 
Amplifiers; Light—Amplifiers; Loudspeakers; Magnetic Am- 
plifiers; Masers; Radio Amplifiers; Servomechanisms—Am- 
plifiers ; Telephone Equipment—Amplifiers; Television Ampli- 
fiers. 


ANALOG COMPUTERS. See Computers. 
ANALOGIES 


See also Automatic Control—Analogies; Electric Circuits; 
Flow of Fluids—Analogies; Heat Transfer—Analogies; Phys- 
ics—Analogies; Pumping Plants—Analogies; Steel Structures 
—Design; Structural Design—Analogies. 


Analogie rhéoélectrique en domaine illimite de la fonction 
associée d’un potentiel harmonique A symétrie axiale, G. 
HACQUES. Assn Internationale pour le Caleul Analogique— 
Annales v 2 n 2 Apr 1960 p 57-62. Unlimited area electrolytic 
analogy of function associated with axially symmetrical har- 
monic potential. 


Electrical Analogues of Mechanical Systems, J.WOLFF. 
Electronic Equipment Eng v 8 n 5 May 1960 p 75-9. Electrical 
analogs for displacement-to-displacement and _ force-to-dis- 
placement mechanical systems obtained by systematic method; 
procedure illustrated by use of examples. 


Existence of Electric Analog of Magnetic Circuit Established 
by Basic Laws Defining Magnetostatics, E.C.KOENIG, AIEE— 
Trans v 79 pt 1 (Communication & Electronics) n 50 Sept 
1960 p 400-3. Relative merits of special case of equivalent 
circuit of magnetic fields of static current circuits where flux 
is represented by current, and mmf by emf; equivalent was 
applied in analyzing magnetic circuits containing saturable 
material. 19 refs. Paper 66-118. 


Magnetic Analog with Spiral Search Coils, A.D.MOORE. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 49 
July 1960 p 256-63 (discussion) 263-4. Developments enabling 
magnetic analog to solve field problems concerned with dis- 
tributed sources, with solutions close to source or even within 
it; details of new search coil which may find applications out- 
side of analog itself. Paper 60-129. 


Network Analogs for Mechanical Systems, J.J.HUPERT. 
Elec Mfg v 65 n 6 June 1960 p 105-24, Step-by-step logic 
underlying use of electric networks for analogy-solution of 
other systems; simple equivalent mechanical systems and pas- 
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ANALOGIES—Continued 


sive electrical networks are developed, leading to definition 
and application of principles of dual and active circuit anal- 
ogies. 32 refs. 


Nouvelles applications du principe d’inversion dans le calcul 
analogique experimental, G.RENARD. Assn Internationale 
pour le Caleul Analogique—Annales v 2 n 2 Apr 1960 p 69-72. 
Novel applications of inversion principle to experimental 
calculations by means of analogies; extension to several specific 
cases of method of representation of Laplace fields on elec- 
trolytic tanks. 


Servo-type Analogue for Solution of Some Non-Linear 
Problems, J.J.BATES, J.STANWAY. Instrument Practice v 14 
n 9 Sept 1960 p 965-73. Analogy depends basically on fact 
that, if motor is fed from potential-divider, carrying constant 
current, and coupled to drive potential-divider to lower voltage, 
then movement of potential-divider with time is exponential; 
nonlinearity is introduced by varying current through poten- 
tial-divider with position; if this current is made to depend 
on direction of movement as well as on position, hysteresis 
effect is obtained. 


Simple Electrical Analogue for Solution of Linear Simul- 
taneous Equations, D.B.DOVE. J Sci Instruments y 36 n 11 
Nov 1959 p 474-5. Resistance analog to provide rapid solution 
for simultaneous equations of type yi=aijXj, where 
aij = 0, i, and i is greater than j. 

Topologisch entsprechende mechanische und_ elektrische 
Schaltungen, W.REICHARDT. Frequenz v 13 n 9 Sept 1959 p 
278-86. Topologically equivalent mechanical and electric cir- 
cuits; it is shown that in electric analogy of mechanical 
systems, all capacitors must be grounded, if all mechanical 
and electric circuits are supposed to be topological, if only 
springs and dampers are admitted as mechanical elements and 
if any mechanical element should have unequivocally cor- 
responding electric one. 


Use of Electrical Analogue for Solution of Variety of Tor- 
sion Problems, S.C.REDSHAW. Brit J Applied Physics v 11 
n 10 Oct 1960 p 461-8. By use of simple passive resistance 
network, solutions to equations of Saint-Venant torsion the- 
ory can be obtained both for simply and multiply connected 
regions; examples of application of method to problems of 
plastic torsion, torsion of compound bars, thick hollow sec- 
tions and thin-walled sections filled with dissimilar material. 

Use of Electrolytic Tank as Computing Device, G.P.PRUD- 
KOVSKII. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 38 May- 
June 1959 p 423-6. Automatic device which may be used to 
plot out equipotentials of harmonic field modeled in electroly- 
tic tank; use of tank as generator of given functional depend- 
ence. 

ANALYSIS. See Chemical Analysis; Metallography; Metals 
Analysis; Microscopic Examination; Ore Analysis; Spectrum 
Analysis; Steel Analysis; X-Ray Analysis. 

ANDERSOMETER. See Aircraft Materials—Testing. 

ANEMOMETERS 

Hot-Wire Anemometer, O.C.WOLF. Instruments & Control 
Systems v 33 n 6 June 1960 p 962-3. Principles of operation of 
instruments for measurement of rapidly fluctuating velocities 
and temperatures; circuitry of constant-current and constant- 
temperature types of anemometers; constant resistance-ratio 
anemometers for air and gas flow applications. 

ANHYDRITE. See Building Materials; Gypsum; Sulphur. 


ANNEALING. See Furances, Heat Treating; Steel Heat Treat- 
ment—Annealing. 

ANNOUNCEMENT SYSTEMS. See Public Address Systems ; 
Telephone—Announcement Systems. 

ANODIC OXIDATION. See entries and cross references under 
Metals and Alloys—Anodice Oxidation. 


ANTENNAS. See Direction Finding Systems; Radar—Anten- 
nas; Radio Antennas; Television Antennas. 


ANTHRACITE. See Coal. 
ANTIFREEZE SOLUTIONS 


Ethanediol Antifreeze—Type A. Triethanolammonium Ortho- 
phosphate and Sodium Mercaptobenzothiazole Inhibited. Brit 
Standards Instn—Brit Standard n 3150 1959 15 p. Standard 
covers ethanediol to which corrosion inhibitors have been 
added; material is intended for use with water as coolant for 
liquid cooled internal combustion engines. 


Ethanediol Antifreeze—Type B. Sodium Benzoate and So- 
dium Nitrite Inhibited. Brit Standards Instn—Brit Standard 
n 3151 1959 13 p. Standard covers ethanediol to which corro- 
sion inhibitors have been added; material is intended for use 
with water as coolant for water cooled internal combustion 
engines. 


Ethanediol Antifreeze—Type C. Sodium Tetraborate Inhibited. 
Brit Standards Instn—Brit Standard n 3152 1959 12 p. Stand- 
ard covers ethanediol to which corrosion inhibitor has been 
added; material is intended for use with water as coolant 
for liquid cooled internal combustion engines. 


ANTIFREEZE SOLUTIONS—Continued 


Corrosive Properties. Corrosion of Road Vehicle Engines by 
Anti-Freeze Solutions, H.H.COLLINS, R.I.HIGGINS. Corro- 
sion Prevention & Control v 7 n 2, 3 Feb 1960 p 36-45, 48, 
Mar p 41-8. Indexed in Engineering Index 1959 p 97 from 
Brit Cast Iron Research Assn—J Research & Development 
June 1959. 


Inhibition of Corrosion of Hypereutectic Aluminum-Silicon 
Alloys in Antifreeze Solutions, H.L.CRAIG, Jr, P.H.WOODS. 
Corrosion v 16 n 9 Sept 1960 p 129-32, (discussion) n 12 Dec 
p 116. Results from laboratory corrosion tests of Al-Si alloys 
under conditions related to those found in automobile engine 
cooling system; galvanic coupling to copper in cooling system 
gives greatest corrosion of effects studied; corrosion may be 
reduced to negligible amount even when metal is galvanically 
coupled to copper, by adding inorganic and organic inhibitors 
to single and double phase antifreeze solution. 

Sodium Chromate Inhibitor in Ethylene Glycol Engine 
Coolant, L.C.ROWE. Corrosion v 16 n 6 June 1960 p 93. In 
laboratory tests made at General Motors, chromate solutions 
turned green and dichromate solutions formed greenish pre- 
cipitates in presence of light; little color change was noted 
in absence of light; in 8 mo automotive service test, methyl 
alcohol and ethylene glycol antifreezes were tested separately 
after addition of chromates; indications were that chromate 
inhibitors could be used with ethylene glycol in absence of 
light in cases where laboratory evaluation had been made of 
operational factors. 

ANTIFRICTION BEARINGS. See Bearings. 


ANTIKNOCK COMPOUNDS. See Automotive Fuels—Additive 
Compounds. 


ANTIMONY AND ALLOYS 


See also Lead Antimony Alloys; Mineral Industry and Re- 
sources ; Semiconductors—Intermetallic Compounds; Thermo- 
electricity. 

Difuse zinku a kadmia do antimonu, S.TRAJKOV. Hutnicke 
Listy v 14 n 8 Aug 1959 p 670-3. Diffusion of zine and cad- 
mium into antimony; investigation of diffusion and formation 
of intermetallic phases in Zn-Sb, and Cd-Sb systems; diffusion 
of Zn into Sb forms beta phase ZnSb between 340-480 C, and 
epsilon phase Zn3Sbe which appears at 510 C; gamma phase 
Zn4Sbz3 not observed in experiments ; gamma phase CdSb occurs 
between 200-420 C. 


ANTIMONY CADMIUM ALLOYS. See Semiconductors—Inter- 
metallic Compounds. 


ANTIMONY SULPHIDE. See Semiconductors—Antimony Sul- 
phide. 


ANTIMONY TIN ALLOYS 


Solid Solubility of Antimony in Tin, B.L.EYRE. Inst Metals 
—J v 88 pt 5 Jan 1960 p 223-4. Microexamination of speci- 
mens brought to equilibrium by annealing has shown that 
solubility of antimony in tin increases from 0.75 wt.-% at 
50 C to 6.6 wt.-% at 223 C; these results and those of D.HAN- 
SON and W.T.PELL-WALPOLE (see Engineering Index 
1936 p 66) for higher temperatures have been used to plot solid 
solubility of antimony in tin. 

ANTIMONY ZINC ALLOYS. See Thermoelectricity. 


ANTIVIBRATION MOUNTINGS. See Machine Tools—Anti- 
vibration Mountings; Machinery—Antivibration Mountings ; 
Vibrations—Damping. 

APARTMENT HOUSES 

Design of Multi-Storey Apartment Buildings, F.M.KRAUS. 
Acier-Stahl-Steel v 25 n 5 May 1960 p 217-20. Study made 
of comparative cost and merits of reinforced concrete and 
structural steel framing indicated that latter would be more 
advantageous type of construction; basic design considered of 
several types of 7- and 8-story frames connected by short-span 
joists and steel diaphragms; materials and cost. 

Air Conditioning. See Air Conditioning—Apartment Houses. 

Concrete. Automatic Jacks Raise Record Lift-Slabs. Eng News- 
Rec v 165 n 8 Aug 25 1960 p 44-6, 51. Construction of two 
15-floor apartment buildings at Ann Arbor, Mich; 15 complete 
floor slabs were cast at grade; each 215 ft long and 69 ft 
wide, and jacked up into position on columns; steel columns 
were extended as jacking proceeded. 


Penn Center House in City Renewal Project, H.H.GEBERT. 
Civ Eng (NY) v 30 n 10 Oct 1960 p 58-60. Penn Center House 
in Philadelphia is largest cooperative apartment house ever 
financed through FHA; 20-story, 397x72 ft all concrete build- 
ing has exterior brick wall 4 in. thick and 4 in. concrete 
block backup; floors are 744in. poured concrete flat slabs with 
no “drops” except spandrel beams; columns are same size 
from top to bottom; column loads are up to 2200 kips; cais- 
sons carry loads to rock at depths varying from 19 to 68 ft. 

Prostranstvennye bloki dlya zhilishchnogo stroitel-stva, N.D. 
PLEKHOV, V.I.REZNICHENKO. Beton i Zhelezobeton n 4 
Apr 1960 p 152-7. Three-dimensional blocks for house-building ; 
design, manufacturing and assembling of precast reinforced 
large blocks, which constitute prefabricated rooms; tabular 
and graphical data; photographs. 
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APARTMENT HOUSES—Concrete—Continued 


13-Story Building by Lift Slab and Slip Form, H.KORNER. 
Civ Eng (NY) v 30 n 9 Sept 1960 p 62-4. Slabs were postten- 
sioned and lifted on steel columns; previously three 123 ft 
high towers were erected to contain stairs and elevators, by 
slip-forming them in concrete; towers were designed to absorb 
seismic forces; thus eliminating need for additional shear 
walls; use of imported German crane, capable of erecting it- 
self to its full height of 209 ft within 5 min; 20 steel columns 
of box type support floor slabs. 


Facings. See Buildings—Facings. 

APPLIANCES. See Electric Appliances; Gas Appliances. 
APPLIED MECHANICS. See Mechanics. 
APPRENTICES. See Foundries—Employees. 
AQUEDUCTS. See Water Supply Tunnels. 

ARC FURNACES. See Furnaces, Electric. 

ARC WELDING. See Welding, Electric Arc. 

ARCH DAMS. See Dams, Arch. 

ARCHES 


See also Bridges, Steel; Dams, Arch; Domes and Shells; 
Structural Design—Analogies; Wooden Construction. 


Stresses. Design of Unbraced Stabbogen Arch, C.F.KEE. Struc- 
tural Engr v 37 n 9 Sept 1959 p 265-70. “Stabbogen” arch is 
loaded through ‘‘wire-hangars’’, assumed to be simple tension 
members with comparatively small flexural rigidity; hangars 
are connected to rigid chord at their lower ends, and thus 
become inclined when arch rib deflects laterally; design of 
arch, considering effect of lateral wind load and other initial 
lateral eccentricities; description of testing bench, experi- 
mental procedure, and results. 


Die Knickung des Bogens, AASSCHWERTNER. Acta Technica 
(Budapest) v 26 n 1-2 1959 p 175-89. Buckling of arches; 
new method for static and dynamic calculation of beams and 
of buckling; it is assumed that beam only loaded at its end 
is replaced by elastic point, and such points are joined in 
different ways parallel to each other and in series; solution 
for arches fixed at both ends. 


ARCHITECTURE. See Buildings; Churches; Electric Lighting ; 
Noise—Control; Store Buildings; Structural Design. 


ARGON 
See also Gases—Rare; Geochemistry—Argon. 


Irradiation. Charged Photoparticles from Argon, V.EMMA, C. 
MILONE, R.RINZIVILLO, A.RUBBINO. Nuovo Cimento v 14 
n 1 Oct 1 1959 p 62-73. Energy spectra of gamma and gamma 
alpha reactions in argon were studied by irradiation of argon 
gas target with bremsstrahlung beam of 81 Mey betatron of 
Turin, Italy, using energies of 28, 26 and 30 Mev; (y,p) yield 
appears to be in agreement with recent results on A(y,p) 
cross-section. 

ARMATURES. See Electric Machinery—Windings ; 
Motors—Windings; Electric Transformers—Windings. 


ARSENIC. See Steel—Arsenic Content. 

ARTIFICIAL FIBERS. See Nylon; Rayon; Textile Fibers— 
Synthetic. 

ARTIFICIAL RAIN. See Rain and Rainfall—Artificial. 

ARTIFICIAL SATELLITES. See Satellites. 

ARTIFICIAL SPEECH. See Speech—Synthesis. 

ASBESTOS 


See also Chemical Plants—Protective Coatings; Mineral In- 
dustry and Resources; Rockets and Missiles—Materials. 


Asbestos—-Wider Appreciation, L.K.HODGSON. Inspection 
Engr v 23 n 4, 5 July-Aug 1959 p 88-91, Sept-Oct p 107-11. 
July-Aug: Mineral asbestos, their major properties, and origin; 
asbestos having economie significance are chrysotile, crocido- 
lite, amosite, anthophyllite, tremolite and actinolite; mining 
and processing of asbestos. Sept-Oct: Asbestos textile and 
plastic products; use of asbestos in aircraft applications such 
as insulation, air intake connectors, firewall seals, silastic asbes- 
tos, products, sealing and bedding tapes, jointing and gaskets. 


Blue Asbestos From Lusaka, Northern Rhodesia, and Its 
Bearing on Genesis and Classification of This Type of Asbes- 
tos, A.R.DRYSDALL, A.R.LNEWTON. Am Mineralogist v 45 n 
1-2 Jan-Feb 1960 p 53-9. Occurrence of blue asbestos investi- 
gated and proved to consist of anastomosing stockwork of 
predominantly slip-fiber veins in semicaleareous host rock; 
asbestos is magnesioriebeckite; geological evidence strongly 
suggests that it is of metasomatic origin. 


Commercial Chrysotile Deposits, Baie Verte, Notre Dame 
Bay District, Newfoundland, W.J. BICHAN. Economic Geology 
v 55 n 2 Mar-Apr 1960 p 3899-401. Bodies occupy tabular zone 
of fiber development, having almost horizontal disposition; 
fiber bearing deposits are discontinuous portions of those parts 
of ultrabasic mass within which either picrolite or chrysotile 
may appear, or within which both may be coextensive; re- 
serves are 30 million tons of chrysotile ore. 


Electric 


Genesis of Chrysotile Asbestos in Cassiar Asbestos Deposit, 
Northern British Columbia, H.GABRIELSE, Economie Geology 
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vy 55 n 2 Mar-Apr 1960 p 327-37. Pervasive serpentinization of 
ultramatie body resulting in mesh structure serpentine, serpo- 
phite and bastite, development of abundant fractures in ser- 
pentinite body, and recrystallization of serpentinite during low 
grade metamorphism, perhaps equivalent to upper part of 
green schist facies, were critical conditions leading to ore 
deposition. 

Geneticheskie tipy mestorozhdenii amfibol-asbestov, N.D. 
SOBOLEV, M.V.SOBOLEVA. Razvedka i Okhrana Nedr v 26 n 
2 Feb 1960 p 1-9. Genetic types of amphibole-asbestos ; min- 
eralogic features and chemical composition of amphibole asbes- 
tos compared with those of chrysotile variety; properties of 
these materials. 


Genezis i poiskovye kriterii mestorozhdenii golubogo rezhi- 
kit-asbesta, M.A.SOBOLEVA, N.D.SOBOLEYV.  Sovetskaya 
Geologiya v 2 n 9 Sept 1959 p 94-104. Genesis of and guides 
to deposits of blue asbestos; new type of sodium containing 
asbestos deposits of amphibole-asbestos group discovered ; 
deposits are found in form of veinlets in contact between 
tale-carbonate rocks and serpentinite; rezhikite-asbestos was 
formed due to reaction of sodium oxide with serpentine; veins 
are 1-2 em thick and are characterized by longitudinal ar- 
rangement of asbestos fibers, several tens of em long. 


Notes on Asbestos Developments in California, W.B.MIILAR. 
Asbestos v 41 n 11 May 1960 p 2, 4, 6, 8, 10, 12, 14. Chryso- 
tile cross fiber deposit in Calaveras County contains 5% sala- 
ble fiber; reserves are 15,000,000 tons; in Napa County low 
grade asbestos ore occurs in serpentine; in Fresno and San 
Benito counties compacted type asbestos (mountain leather) 
has average grade between 10 and 20%. 


Osobennosti struktury i genezisa zalezhi Glavnoi Kiem- 
baiskogo mestorozhdeniya  khrizotil-asbesta, V.N.KUZNE- 
TSOVA. Sovetskaya Geologiya v 3 n 8 Aug 1960 p 39-49. Pecu- 
liarities of structure and origin of Glavnaya deposit of Kiembai 
chrysotile asbestos deposit; deposit is confined to ultrabasic 
intrusion; asbestos bearing serpentinite body is over 2 km 
long in contact zone of serpentinites and partly serpentinized 
peridotites and dunites; asbestos distribution is controlled by 
three fractured zones. 


Properties of Asbestos Fibers Imported into United States, 
M.S.BADOLLET, N.W.EDGERTON, Can Min & Met Bul v 53 
n 573 Jan 1960 p 12-16. Fiber lengths, volume resistivity under 
three different conditions, total iron by chemical analysis, 
magnetic rating, and conductivity of aqueous extract provide 
relative basis for estimating of properties and effective selec- 
tion and use of fibers for electric products. 

ASBESTOS MINES AND MINING 


Asbestos in Canada, H.G.JARMAN. Min Mag v 102 n 2 Feb 
1960 p 95-8. Jeffery mine is taken as prototype of Thetford 
mining district asbestos mine in Quebec; general geology, 
drilling and blasting; details of open pit and block caving 
operations, drainage and ventilation; mine produces 12,000 
fone daily ; Canadian asbestos supplies expected to last another 
1 yr. 

Canada’s New Asbestos Project. Min J v 254 n 6510 May 27 
1960 p 613. Expected production, reserves, development and 
general economics of new major discovery in Northern Ungava 
region of Quebec. 

Conversion from Open Pit to Underground Mining at Munro 
Mine, G.W.PARSONS, R.E.SAMPSON. Can Min & Met Bul 
v 58 n 578 June 1960 p 897-404. Orebody is highly serpen- 
tinized dunitic section of ultrabasic sill in eastern Ontario; 
orebody is 150 to 320 ft wide and 1600 ft long; underground 
drilling indicated continuation of orebody for at least 350 ft 
below bottom of open pit; to avoid dilution of ore by excessive 
waste, blast-hole stoping is employed. 

Le développement de la mine d’amiante de Canari (Corse). 
Mines et Métallurgie n 3530 July 1959 p 414-15. Development 
of asbestos mine of Canari (Corsica) ; mining involves opera- 
tion of open pit with 15 m high benches; output of asbestos 
fibers in 1958 was 12,039 tons; treatment of raw material in- 
volves drying and sorting. 

Undercutting at King Mine of Asbestos Corporation, Limited, 
C.G.HARRIS, R.SLUYTER. Can Min & Met Bul v 58 n 578 
June 1960 p 392-6. Several undercutting methods employed 
over 20 yr period are reviewed and suitability compared with 
ideal requirements; typical block in plan view has 160-ft sides 
and is 400 ft high; original method was drift slashing, fol- 
lowed by diamond drill blast holing, long-hole and medium- 
hole percussion drilling; present method is inclined pillar 
undereut which eliminates bell-outs, reduces number of blast- 
ing caps, and is 15% cheaper. 

ASBESTOS ORE TREATMENT 

National Gypsum Co, Jumps into Asbestos Production, E. 
MESCHTER. Rock Products v 62 n 7 July 1959 p 94-6, 98, 
100. Asbestos mill near Thetford Mines, Que, processes 3000 
tpd of asbestos ore, producing finished asbestos with valuable 
long fibers; total yearly production is 50,000 tons; 15 tons of 
serpentine host rock is processed for each ton of asbestos; 
crushers, vibrator screens, fiber collectors, and dust filters; 
drying asbestos by rotary dryers equipped with furnaces sup- 
plying 250 F air. 
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A.S.M.E. BOILER CODES. 
ASPHALT 


ASH HANDLING 


Pneumatic and Hydraulic Ash Systems, J.W.MULLA 
A.F.BOCHENEK. Coal Utilization y 14 n 10 Oct 1960 p oA.8. 
Typical commercial hydraulic ash system; water quantities 
and pressures ; utilization of ashes; economical pneumatic ash 
handling for small plants; equipment can be installed with 
capacity of 1/3 to 1/5 minimum capacity of conventional sys- 
tems and as little as 1/5 cost. 


See Boiler Codes. 


_ See also Airport Runways—Bituminous; Bituminous Mate- 
rials ; Pipe Lines—Protective Coatings; Road Materials— 
Bituminous; Roads and Streets—Bituminous. 


Asphalt Producers Keep Looking for Standard Quality Fac- 
tor, D.W.GAGLE. Oil & Gas J v 58 n 38 Sept 19 1960 p 121.3. 
Tests and specifications for asphalt; equipment, advantages 
and limitations of thin film, viscosity, penetration ratio, dis- 
tillation and flash point tests; curing index determination and 
alternate specification for paving grades based on viscosity. 


Effects of Antioxidants on Asphalt Durability, B.D.BEITCH- 
MAN. US Bur Standards—J Research—Eng & Instrumenta- 
tion v 64C n 1 Jan-Mar 1960 p 13-17. Study of effect of two 
classes of antioxidants on durability and weight loss of 
asphalts used as roof coatings during accelerated weathering ; 
compounds have been shown to be effective in inhibiting air 
oxidation of hydrocarbons; results support hypothesis of free 
radical process being involved to considerable degree in 
asphaltic degradation during weathering. 

Gussasphalt im Hoch- und Tiefbau. Bitumen v 22 n 6 July 
1960 p 109-19, 123. Asphalt in building- and in under-ground- 
construction; at convention of asphalt processing firms in 
Stuttgart May 1960, on occasion of 25th yr of activity of ad- 
visory committee for asphalt utilization, following papers were 
presented: New Experiences with hot asphalt in urban street 
construction, W.LEIPOLD, 110-14; Asphalt in house construc- 
tion conforming to DIN 4108 and DIN 4109 (German stand- 
ards), O.BROECKER, 115; Damage by bulging of mosaic 
parquet laid over asphalt layer, K.SCHULZE, 116-19; New 
fields of use of asphaltic plates, O.KIRSCHMER, 123. 


How Refiners Have Solved Some Asphalt Problems, C.W. 
BERGER. Oil & Gas J v 58 n 22 May 30 1960 p 97. Asphalt 
blending plus use of chemical modifiers help to improve 
asphalt quality, but more thorough laboratory analysis of 
heavier bituminous materials would give better basis for most 
likely blendings; cases of refiners with apparently same prob- 
lem and widely varying solutions. 


Infrared Spectra of Asphalts, B.D.BEITCHMAN. US Bur 
Standards—J of Research—Physics & Chem v 63A n 2 Sept- 
Oct 1959 p 189-93. Procedure for preparing thin films of air- 
blown asphalts and spectroscopic study of such films through- 
out infrared region of 2.5 to 15 microns are described; rela- 
tionship of transmittance of several absorption bands with 
durability of asphalt is discussed; exposure to ultraviolet radi- 
ation produced changes in transmittance at four wavelengths 
which, in series of asphalt studied, showed statistically sig- 
nificant correlations with durability. 


Specific Nature of Extraction Asphalts in Light of Extended 
Testing Methods, L.KOSSOWICZ. World Petroleum Congress, 
Fifth—Proe New York, NY Sec V, June 1959 p 411-21 (dis- 
cussion) 421-3. Investigation of asphalts obtained by oxidizing 
extracts from cresol and furfural refining of lubricating oil 
fractions from paraffinic and naphthenic crude oils; their 
physical, chemical and rheological properties were determined, 
along with elemental and group analyses; asphalts contain 
preponderance of aromatic rings; aromatic character bears 
upon properties. 


Watch These Trends in Asphalt Specs, V.SMITH. Petroleum 
Refiner v 39 n 6 June 1960 p 211-15. Trend toward more re- 
strictive specifications is continuing as research reveals more 
complete understanding of chemical and physical properties 
having important bearing upon asphalt quality; areas where 
technical knowledge is sufficient to substantiate desirable 
specification revision in near future; probable trend in 
specifications to cover important asphalt properties that still 
are not completely understood. 


Analysis. Composition of Chromatographic and Thermal Diffu- 
sion Fractions of Typical Asphalts, H.M.CHELTON, R.N. 
TRAXLER. World Petroleum Congress, Fifth—Proc New 
York, N.Y. Sec V June 1959 p 247-56 (discussion) 256-7. 
Study of chemical composition of asphaltic materials and of 
chemical reactions occurring when asphalts are oxidized; three 
vacuum reduced residua and one hard asphalt oxidized from 
each of them were studied; asphalts contain oxygen, nitrogen, 
and sulphur, and should not be considered strictly hydro- 
carbons; carbonyl and hydroxyl groups are in evidence in 
infrared spectra. 

Constitution of Asphaltie Bitumen, K.A.FISCHER, A. 
SCHRAM. World Petroleum Congress, Fifth—Proc New York, 
NY Sec V, June 1959 n 259-69 (discussion) 269-71. Formula 
for viscosimetric determination of molecular weights of min- 
eral oil and bitumen components of higher molecular weights 
established, and thus number of “asphaltene’’ molecules in 
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bitumen aggregating under various conditions to form micelle 
could also be estimated; spectroscopic investigations in con- 
nection with mild hydrogenation provided data on structure 
and composition of bitumen components. 


Emulsions. How Adhesive Modernized Adobe, Adhesives Age v 3 
n 5 May 1960 p 22-3. Adobe made with emulsified asphalt 
adhesive can be immersed in water for weeks at time without 
loss of mechanical strength or structural integrity; adobe is 
made by mixing soil with water, then with emulsified asphalt 
in wooden molds; advantages include attractive appearance, 
excellent thermal insulation, moisture proof, soundproof, fire 
resistance, insect repellence, earthquake resistance, and main- 
tainability. 

Transportation. See Barges. 

ASPHALT PLANTS 


Automation in Asphalt Plant, W.E.TRAUFFER. Pit & 
Quarry v 53 n 3 Sept 1960 p 148-50, 155. New 150 tph plant 
at King Paving Co at Schenectady, NY, features preset 
remote aggregate blending, automatic dryer heat control, and 
push-button batching and mixing; 30 ton aggregate bins 
are equipped with vibratory feeder having completely enclosed 
drive mechanism; feeders quickly and accurately measure out 
any desired blend of six sizes onto plant feed conveyor; 
description of dryer and mixing facilities; one man in tower of 
plant controls entire asphalt producing operation. 

How Contractor Built Own MHot-Mix Cold-Lay Asphalt 
Plant, W.A.JACKSON. Roads & Eng Construction v 98 n 4 
Apr 1960 p 88-9. Details of specially constructed plant by 
Caswell Construction Co, Kirkland Lake, Ont, featuring 100% 
mobility to allow rapid movement from one mixing site to 
another, increased storage capacity for asphalt, and efficient 
pre-heating system for whole plant; International Red 450 
engine is used as propelling motor, adopting standard 5-speed 
transmission to heavy duty 2-speed Eaton truck axle; plant 
is activated by Caterpillar 318 engine. 

Improved Design in Asphalt Plant Boosts Production by 
70%. Eng News-Rec v 165 n 5 Aug 4 1960 p 30-1. Comparison 
between Plant No. 1 erected in 1945, and Plant No. 2, 
erected in 1959, of York Stone and Supply Co, York, Pa shows 
that No. 1 produces only 75 tons and No. 2, 125/hr; difference 
is attributed to panel controls and improved dryer design in 
new plant; in Plant No. 2 potentiometer automatically con- 
trols dryer temperature and continuously records it on circular 
graph, panel gives operator complete control over all mixing 
operations. 

ASPHALTIC CONCRETE. See Roads and Streets—Bituminous. 


ASSAYING. See Ore Sampling. 


ASSEMBLY LINES. See Automobile Manufacture; Conveyors ; 
Industrial Plants—Automation; Materials Handling. 


ASTROCOMMUTER. See Space Vehicles—Design. 

ASTRONAUTICS. See Astronomy; Rockets and Missiles; Satel- 
lites: Space Flight; Space Vehicles. 

ASTRONAUTS. See Space Flight—Human Factors. 


ASTRONOMY 

See also Moon; Planetariums; Radio Astronomy; Satellites ; 
Space Research; Telescopes. 

Combined Photographic and Radio Echo Observations of 
Meteors, J.DAVIS, J.S.GREENHOW, J.E.HALL. Roy Soc— 
Proce v 253 n 1272 Nov 17 1959 p 121-9. Observations were 
made by means of meniscus Schmidt camera and two pulsed 
yadio transmitters operating at frequencies near 36 Mc; radio 
echo and photographic measurements of bright Geminid meteor 
are analyzed; radio echo is found to be several orders of 
magnitude less than expected on simple diffusion theory; be- 
havior is explained in terms of electron attachment to neutral 
oxygen molecules to form negative ions and attachment coeffi- 
cient value is determined. 

Effect of Attachment on Radio Echo Observations of Meteors, 
J.DAVIS, J.S.GREENHOW, J.E.HALL. Roy Soc—Proe v 253 
n 1272 Noy 17 1959 p 130-9. Effects of attachment explain 
departures of long duration meteor echo behavior; because 
of effects, care should be taken in interpretations of visual 
brightness and radio echo correlations; as final echo is not 
obtained from point of maximum light intensity, orders of 
magnitude error can be introduced in relation between electron 
line density and visual magnitude. 


Effect of Line-of-Sight Aurora on Radio Star Scintillations, 
R.F.BENSON. J Geophysical Research v 65 n 7 July 1960 
p 1981-5. Active auroral forms that pass across line of sight 
to radio star can have direct effect on scintillations of signal 
received on frequency of 223 Mc; this effect is most pro- 
nounced if level of scintillation activity is relatively low 
before aurora crosses star position; two examples are pre- 
sented; in both examples radio star was within 10° of geo- 
magnetic zenith. 


Existence of Net Electric Charges on Stars, V.A.BAILEY. 
Nature (Lond) v 186 n 4724 May 14 1960 p 508-10. By assum- 
ing that stars like Sun carry net negative charge proportional 
to mass multiplied by square root of gravitational constant, 


96 


THE ENGINEERING INDEX—1960 


ASTRONOMY—Continued 


orders of magnitude of five different astronomical phenom- 
enon are accounted for; hypothesis also explains 13 other 
phenomena. 

Exploring the Sun, S.W.GREENWOOD. Aeroplane & Astro- 
nautics v 99 n 2545 July 29 1960 p 138-40. Evaluation of 
interactions between phenomena on Sun and on Earth; travel 
times of solar electromagnetic and corpuscular radiation ; 
feasibility and value of solar probes; other means for con- 
tinual observation of sun. 


Interplanetary Atmosphere, S.W.GREENWOOD. Aeroplane 
& Astronautics v 98 n 2535 May 20 1960 p 608-9. Character- 
istics of interplanetary atmosphere and its implications for 
flight beyond earth’s atmosphere; meteorite hazard and effect 
of relative kinetic energy of meteorite at impact; electro- 
magnetic solar radiation; corpuscular solar radiation; diagram 
showing pre-computed path of Pioneer V around sun, in rela- 
tion to orbits of earth and Venus. 


Investigation of Possible Variations in Centimeter Wave 
Emission from Jupiter, E.F.McCLAIN, J.H.NICHOLS, J.A. 
WAAK. Report of NRL Progress Sept 1960 p 8-12. Observa- 
tions of Jupiter at frequency of 1430 Me (21 em) were made 
during 2-%4 mo period, beginning in May 1959, to attempt to 
account for variations in Jupiter’s temperature at this fre- 
quency; total power radiometer was installed for purpose in 
84-ft radio telescope at Maryland Point Observatory; results 
suggest correlation between observed temperature variations 
and Jupiter’s System II rotation period. 


Limiting Sizes of Habitable Planets, S.S.HUANG. NASA— 
Tech Note D-499 Sept 1960 6 p. Astrobiological problem of 
occurrence of life in universe is discussed from standpoint of 
size and nature of planets upon which living organisms might 
arise; conclusion is tentatively drawn that most likely radius 
of habitable planet lies between 10° cm and 2x10® em. 


Minor Planets Observed at Sydney Observatory During 1958, 
W.H.ROBERTSON. Roy Soc New South Wales—J & Proc 
vy 93 pt 1 and 2 Sept 1959 p 11-17. Observations of minor 
planets made photographically confined to those with southern 
declinations in Ephemerides of Minor Planets published by 
Institute of Theoretical Astronomy at Leningrad. 

New Evidence of Martian Life, M.H.BRIGGS. Spaceflight 
v ll n 8 Oct 1960 p 2387-8, 259. Studies of infrared spectra 
of Mars have shown presence of absorption bands probably 
due to organic substances in dark areas of planet. 

On Relativistic Interpretation of Astronomical Observations, 
C.B.MAST, J.STRATHDEE. Roy Soc—Proe v 252 n 1271 Oct 
27 1959 p 476-87. Basie ideas of apparent motion are formu- 
lated within framework of general relativity theory; differen- 
tial equation characterizing motion relative to this frame in 
space of arbitrary curvature is formulated and its solutions 
for nearly flat space-time are obtained; solutions are compared 
with results of classical and special relativistic theory. 

Origin of Solar System, M.M.WOOLFSON. Nature (Lond) 
v 187 n 4731 July 2 1960 p 47-8. Considerable degree of order 
in solar system exists and current theories cannot explain this 
fully ; new model proposed here is more successful in explain- 
ing regularities observed. 

Radar Astronomy Symposium Report, R.L.LLEADABRAND. 
J Geophysical Research v 65 n 4 Apr 1960 p 1103-18. Radar 
studies of moon, planets, sun, earth’s ionosphere, meteorites 
and auroras. 


Radio Astronomy and Structure of Universe, A.C.B.LOV- 
ELL. Instn Engrs & Shipbldrs in Scotland—Trans vy 103 pt 6 
1959-60 p 252-66, Discovery of radio waves from outer space 
and problems of their origin; radio waves from sun, Milky 
Way, extragalactic nebulae, and peculiar objects in universe 
with strong localized source of emission, and their study in 
relation to steady state and evolutionary theories of universe; 
description of radio telescope at Jodrell Bank Experimental 
Station. 

Solar Wind, J.H.HERRING, A.L.LICHT. NASA—Tech Note 
D-487 Sept 1960 14 p. Comparison of E.N.PARKER’s model 
of spherically expanding corona with D.E.BLACKWELL’s 
observations of 1954 minimum equatorial corona indicates 
significant discrepancy between predicted and observed electron 
densities at distances from sun greater than 20 solar radii; 
effects of “solar wind’? on lunar atmosphere and_ surface 
presented. 


Space as Laboratory. Engineering v 190 n 4917 July 15 
1960 p 87. Galactic and Minerva theories for origin of super- 
energetic cosmic particles are considered; question of number 
of super-energetic particles that can be expected to fall on 
largest bubble chamber or stack of emulsions that can be 
sent aloft in satellite is discussd, and it is suggested provision 
must be made to sift out all lower-energy cosmic particles ; 
comment is made on cost of suitable rocket for putting 2-ton 
satellite into orbit. 


Space Astronomy, J.L.LOCKE. Can Aeronautical J vy 6 n 7 
Sept 1960 p 244-7. Discussion of limitations imposed on earth- 
bound astronomers by terrestrial atmosphere and some imme- 
re nr ad cae problems capable of solution from space 
vehicles. 


ASTRONOMY—Continued 


Stability of Globular Cluster in Oblate Earth’s Equatorial 
Plane, MELHEWITT. ARS—J v 29 n 8 Aug 1959 p 595-6. 
Expression is obtained for stability of cluster whose center of 
gravity describes circle; it is found that stability criterion 
is not significantly changed if spherical Earth is assumed. 

Stark Broadening Functions for Hydrogen Lines, _A.B.UN- 
DERHILL, J.H.WADDELL. US Bur Standards—Cir n_ 603 
May 1 1959 94 p. Numerical values of intensities of Stark 
components of hydrogen lines and Stark broadening functions 
are presented for all series members up to and including 
n=18; broadening functions are tabulated for lines of 
Balmer, Lyman, Paschen, and Brackett series: data can be 
used to compute self-consistent profiles of hydrogen lines in 
stellar spectra. 


Zodiacal Light and its Interpretation, D.E.BLACKWELL. 
Endeavour v 19 n 73 Jan 1960 p 14-19. It is suggested that 
source of cone of light extending along zodiac is still uncer- 
tain, but one interpretation has led to hypothesis of inter- 
planetary gas; light is described, and theories of its origin 
and evidence concerning existence of interplanetary gas are 
discussed; observations, and photograph of cone, were made 
at cosmic ray station of Chacaltaya in Bolivian Andes. 


Instruments. See also Satellites—Instruments. 


Die Polarisation des Lichtes an aluminisierten Coelostaten- 
Spiegeln, G.RUBEN. Optik v 16 n 6 June 1959 p 326-38. 
Polarization of light on aluminized coelostat mirrors ; mono- 
chromatic determination of elliptic polarization of light occur- 
ring in reflection of light mirrors, some of them with oxide 
layers of varying thicknesses, by measuring phase shift and 
relative reflectivity for linearly polarized light in dependence 
of angle of incidence; entire instrumental polarization of 
tower telescope can be computed by combining effects of 
three successive reflections. 


Ronchi Test Charts for Parabolic Mirrors, A.A.LSHERWOOD. 
Roy Soe New South Wales—J & Proe v 93 pt 1 and 2 
Sept 1959 p 19-23. Preparation of series of test charts giving 
shape of Ronchi shadow band patterns for testing parabolic 
mirrors for wide range of aperture ratios; method of applica- 
tion of results for specific cases. 

X-Ray Photographs of Sun, R.L.BLAKE, A.E.UNIZKER, 
H.FRIEDMAN. Report of NRL Progress June 1960 p 14-15. 
Photographs of sun in soft X-ray emission, less than 
60A, were taken by pinhole camera flown Apr 19, 1960 
in Aeobee-Hi rocket, which reached peak altitude of 130 mi; 
photograph shows coronal brightness and intense sources which 
appear to originate in photosphere of sun, but are in reality 
in corona directly over disc of sun; schematic diagram of 
camera. 

ATMOSPHERE. See Meteorology. 


ATMOSPHERIC CONTROL OF FURNACES. See entries and 
cross references under Protective Atmospheres. 


ATOMIC BOMBS. See Bombs and Bombing. 
ATOMIC CLOCKS. See Clocks; Relativity. 


ATOMIC ENERGY. See Nuclear Energy; Nuclear Power 
Plants; Nuclear Reactors. 


ATOMIC WARFARE. See Civil Defense. 
ATOMIZATION. See Liquids—Atomization. 


AUDIO ENGINEERING. See Sound Recording and Reproduc- 
tion; also all subject headings beginning with Radio. 
AUDITION 


See also Loudspeakers; Noise; Sound Recording and Re- 
production, 


Analysis of Incorrect Responses to Unknown Message Set, 
I.POLLACK, H.RUBENSTEIN, L.DECKER. Acoustical Soc 
America—J v 32 n 4 Apr 1960 p 454-7. Analysis of incorrect 
responses of listeners to unknown message set of 144 words 
presented in noise; discussion of word frequency distribution 
of incorrect responses and of proportion of those that were 
nonsense responses. 


Auditory Facilitation Following Stimulation at Low Inten- 
sities, H.RUBIN. Acoustical Soc America—J v 32 n 6 June 
1960 p 670-81. Experimental study of lowering of auditory 
thresholds that follows stimulation by either 1000 eps tone 
or white noise, duration less than one sec; discussion of 
nature of facilitatory process, auditory or attentional, and of 
its focus, peripheral or central. 25 refs. 


Binaural Interactions of Impulsive Stimuli and Pure Tones, 
G.HARRIS. Acoustical Soc America—J v 32 n 6 June 1960 
p 685-92. Interrelation of arrival time and intensity of sound 
impulses presented to each ear as they affect apparent location 
of sound inside head; experiments show importance of time/ 
piven “trade” for localization of HF impulsive stimuli. 

refs. 


Der Abklingvorgang beim Ohr nach Geraeuschbelastung, FE. 
SCHAEFER. Frequenz v 13 n 10 Oct 1959 p 316-23. Complete 
attenuation of sound in ear after noise stimulus; apparatus 
by means of which readaptation process of ear can be meas- 
ured for stimulation by medium sound intensity levels of 
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AUDITION—Continued 


arbitrary duration; curves representing results of measure- 
ments. 36 refs. 


Detection of Pulsed Sinusoid in Noise as Function of Fre- 
quency, D.M.GREEN, M.J.McKEY, J.C.R.LICKLIDER. Acous- 
tical Soe America—J v 31 n 11 Nov 1959 p 1446-52. Measure- 
ment of detectability of pulsed sinusoid at 0.1 sec in white 
noise at 16 frequencies from 250 to 4000 eps; data for com- 
pound signals consisting of first 16 harmonics of 250 eps; 
estimation of how auditory system sums energy over fre- 
quency. 


Detection of Signals of Uncertain Frequency, C.D.CREEL- 
MAN. Acoustical Soc America—J v 32 n 7 July 1960 p 805-10. 
Discussion of theoretical models for audio frequency sensitivity 
in human observers ; experiments showing that hearing mech- 
anism may be characterized by multiple filter model. 


Determination of Hearing Thresholds of Naval Recruits in 
Terms of British and American Standards, J.J.KNIGHT, 
R.R.A.COLES. Acoustical Soc America—J v 32 n 7 July 1960 
p 800-4. Audiometric tests of pure-tone threshold of naval 
recruits before and after exposure to small arms fire; deter- 
mination of sound pressure differences between British Stand- 
ard normal threshold of hearing and corresponding American 
pander survey showed good agreement with British Stand- 
ands 


Die einohrige Richtcharakteristik des menschlichen Gehoers, 
G.JAHN, S.VOGELSANG. Hochfrequenztechnik u Elektroakus- 
tik v 68 n 2 July 1959 p 50-6. Uniaural directional character- 
istics of human ear; results of measurements conducted at 
frequency bands 1-8 Kes. 


Die Erregung des Gehoers durch Dauergeraeusche und durch 
kurze Impulse, R.OETINGER. Nachrichtentechnische Zeit v 12 
n 8 Aug 1959 p 391-9. Excitation of ear by continuous noise 
and by short pulses; modified -method for investigation of 
excitation of Corti organ by noise; equivalent continuous 
excitation for separate pressure pulses is shown to have mini- 
mum at certain point on Corti organ, this spot being closer to 
helicotrema when pulse is longer; increase of sonic pressure by 
certain amount causes increase of equivalent continuous exci- 
tation at each point on Corti organ, by equal amount. 


Die Lautstaerke von Tonimpulsen verschiedener Dauer, E. 
PORT. Frequenz v 13 n 8 Aug 1959 p 242-5. Loudness of 
sound pulses of different duration; sensitivity measurements 
show great variation of results; respective time constant is 
found to be between 15-50 ms. 


Dimensional Analysis of Cochlear Models, J.TONNDORF. 
Acoustical Soe America—J v 32 n 4 Apr 1960 p 493-7. Appli- 
eation of Bridgman’s pi-theorem to experiments in cochlear 
mechanics; comparison of displacement amplitudes in mechan- 
ical model with those in human ear; dimensionless factors 
permit use of valid mechanical model which is similar to 
human cochlear in function but not necessarily in structure. 

Discrimination of Number of Simultaneously Sounding 
Tones, W.R.THURLOW, I.L.RAWLINGS. Acoustical Soc Amer- 
ica—J v 31 n 10 Oct 1959 p 1332-6. Experiments to show 
how well number of simultaneous sounding tones can _ be 
discriminated; increased separation of tones did not improve 
identification of them; perception accuracy was poorer for 
two- or three-tone combinations than for one-tone stimuli; 
differences among individual performances were large. 

Improved Technique for Detailed Measurements of Middle 
Ear Impedance, A.R.MOLLER. Acoustical Soc America—J v 
32 n 2 Feb 1960 p 250-7. Apparatus for measuring acoustic 
impedance of middle ear at tympanic membrane; admittance 
and impedance data in range 200 to 2000 cps for eight normal 
subjects are given. 

Influence of Loud Contralateral Stimulation on ‘Threshold 
and Perceived Loudness of Low-Frequency Tones, M.LOEB, 
A.J.RIOPELLE. Acoustical Soc America—J v 32 n 5 May 
1960 p 602-10. Experimental studies of rate attenuation at 
sound intensities near threshold due to acoustic reflex ; thresh- 
old shift and loudness perception studies indicate that acoustic 
reflex can differentially attenuate loud and soft tones. 

Masking by Tones vs Noise Bands, R.H.EHMER. Acoustical 
Soe America—J v 31 n 9 Sept p 1253-6. Comparison of mask- 
ing effects of pure tones of 500, 1000, 2000, and 4000 cps at 
60 and 80 db SL with 1/3 octave bands of noise. of equal 
intensities and centered at same frequencies; noise bands 
give same amount of extended masking but greater direct 
masking due to elimination of beats. 

Message Repetition and Message Reception, I.POLLACK. 
Acoustical Soe America—J v 31 n 11 Nov 1959 p 1509-15. 
Experimental study of improvement in word intelligibility 
associated with repetition of word in noise and with inde- 
pendent samples of speech and/or noise background ; relation 
to indexes of response discriminability and of signal discrim- 
inability. , 

Message Uncertainty and Message Reception, I.POLLACK. 
Acoustical Soe America—J v 31 n 11 Nov 1959 p 1500-8. 
Experimental study of relative effectiveness of message and 
response information factors in message reception ; number 
of relevant response categories that must be distinguished was 
found to be prime determinant of message reception. 


AUDITION—Continued 


Multiple Observers, Message Reception, and Rating Scales, 
L.R.DECKER, I.POLLACK. Acoustical Soe America—J v 31 
n 10 Oct 1959 p 1827-8. Tests of reception of message selected 
from 64 spondee words sent in noise over communications link 
to three highly trained listeners; problems of correlation 
among observers’ responses; decision rules used by outside 
observers as affected by listener’s confidence ratings. 


Recovery from High Values of Temporary Threshold Shift, 
W.D.WARD. Acoustical Soc America—J vy 32 n 4 Apr 1960 
p 497-500. Tests on 12 normal observers exposed to noise that 
produced at least 50 db of temporary threshold shift showed 
that recovery from these high values is logarithmic in time 
for first few hours and then becomes linear in time. 


Relation Between Loudness and Duration of Tonal Pulses— 
2, 3, F. MISKOLCZY-FODOR. Acoustical Soc America—J v 32 
oY et Apr 1960 p 482-92. Response on normal ears to sounds 
with noise sensation; response in cases of abnormal loudness 
function. See also Engineering Index 1959 p 101. 


Some Acoustie Correlates of Word Stress in American 
English, P.LIEBERMAN. Acoustical Soc America—J v 32 
n 4 Apr 1960 p 451-4. Experimental study of changes in 
fundamental frequency, envelope amplitude, and duration to 
mechanical recognition of stressed syllable in English stress 
pairs; relative value of these factors as cues for speech 
recognition. 

Temporal Sampling Parameters of Interaural Noise Correla- 
tion, I.LPOLLACK. Acoustical Soe America—J v 32 n 7 
July 1960 p 795-9. Experimental study in which minimal 
interaural noise correlation discriminable by trained listeners 
was examined as function of time sampling parameters of 
noise; total integrated duration of noise samples was prime 
determinant of listeners’ performance. 

AUDITORIUMS 
See alsu Public Address Systems. 


Bicycle-Wheel Roof Spans 240 Feet. Arch Forum vy 112 n 5 
May 1960 p 144-5. Steel cable-hung roof of Utica, NY munic- 
ipal auditorium weighs only 14 psf; in order to eliminate 
destructive phenomenon of flutter in cables, two sets of 
cables are connected at periphery of building to concrete 
compression ring and at center to two steel tension rings; 
top set of cables is strung to upper face of compression ring, 
bottom set to lower face; loads imposed on upper set of 
cables decrease tension in these cables and increase tension 
in lower cables. 

Double Structure is Bowl-in-Box Auditorium. Eng News- 
Rec v 164 n 19 May 12 1960 p 38-40. Roof of 120 ft high 
coliseum building in Portland, Ore, rests on four piers spaced 
in 240x270 ft rectangle and covers circular arena bowl; steel 
trusses of roof structure carry four transverse trusses that 
span across building and cantilever 60 ft out on each side; 
juncture between piers and truss structure are moment-free 
ball and socket joints; entire building will be wrapped in 
curtain wall of clear gray glass. 

Retractable Dome Will Hang from Long Cantilever Arm. 
Construction Methods & Equipment v 42 n 4 Apr 1960 
p 109, 112-14, 116. 260 ft curved cantilever arm will hold 
leaves of retractable dome over Pittsburgh’s new Civie Audi- 
torium; 415 ft diam dome consists of two fixed leaves and 
six movable leaves that will rotate about pivots at end of 
supporting cantilever and roll back to open auditorium ; foun- 
dation and concreting works; total of 1500 ft of tunnels will 
accommodate heating and air conditioning ducts, water lines, 
and electrical conduits. 

Air Conditioning. See Air Conditioning—Auditoriums. 


Power Supply. Catwalk Distribution, J.H.WATT. Elec Construc- 
tion & Maintenance v 59 n 7 July 1960 p 69-72. Power supply 
system of Utica Memorial Auditorium; how new type of roof 
construction made it possible to develop overhead catwalk 
system with unusually large degree of electric system flexi- 
bility. 

AUGERS. See Coal Mines and Mining—Augers. 

AUSFORMING. See Steel—Hot Forming. 

AUSTENITE. See Iron and Steel Metallography—Austenite. 

AUTOMATIC CONTROL 


See also Boiler Control; Cellophane—Manufacture; Chemical 
Processes—Control ; Computers ; Cybernetics ; Electric Control ; 
Hydraulic Control and Transmission; Industrial Plants—Au- 
tomation; Information Theory ; Machine Tools—Control; Mag- 
netic Amplifiers; Mechanics; Memory Devices; Photoelectric 
Cells ; Pneumatic Control and Equipment; Rockets and Missiles 
—Control; Servomechanisms ; Telemetering ; Temperature Con- 
trol Apparatus; Timing Devices; Transistors. 


Analiticheskoe konstruirovanie regulyatorov, A.M.LETOV. 
Avtomatika i Telemekhanika v 21 n 4, 5, 6 Apr 1960 p 436-41, 
May p 561-8, June p 661-5; see also English translation in 
Automation & Remote Control v 21 n 4, 5, 6 Apr 1960 p 303-6, 
May p 389-97, June p 458-61. Analytical design of controllers ; 
solution for design of controllers according to given optim- 
izing function, applicable to open area of determining differ- 
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AUTOMATIC CONTROL—Continued 
ential equations of system; solution for closed area including 
boundary deflection of regulating part. 

Analiz sistemy dvukhpozitsionnogo regulirovaniya s_ korrek- 
tsiei pri postoyannykh ditel’nykh vozmushcheniyakh, A.I. 
CHEREPANOV. Avtomatika i Telemekhanika v 21 n 3 Mar 
1960 p 310-16; see also English translation in Automation & 
Remote Control vy 21 n 3 Mar 1960 p 215-19. Analysis of 
2-position compensation control system characterized by con- 
stant prolonged disturbances. 

Analog Computer Nyquist Plotter, E.A.GOLDBERG, IRE 
Int Convention Ree v 8 pt 2 (Circuit Theory, Electronic Com- 
puters) 1960 p 41-6. Scheme for obtaining Nyquist information 
from time domain, analog simulation; based upon sampling 
technique which can be implemented by standard, analog com- 
puter circuitry plus some special purpose electronic circuits ; 
results show its application to linear feedback control system 
simulations including sampled-data systems. 

Analog Division Circuit, W.Mec MURRAY. AIEE—Trans v 78 
pt 1 (Communication & Electronics) n 45 Nov 1959 p 606-12; 
see also abstract in Elec Eng v 79 n 4 Apr 1960 p 287. 
Circuit for automatic control purposes, which contains only 
magnetic cores and windings, produces alternating voltage 
output directly proportional to quotient of two d-c input 
signals; output is also directly proportional to alternating 
voltage used for excitation, which thus may be employed as 
multiplier input signal, circuit is well adapted to operation 
at elevated temperatures. Paper 59-668. 

Analysis of Demodulating Compensating Networks, G.J. 
MURPHY, J.F.EGAN. IRE—Trans on Automatic Control 
v AC-4 n 3 Dec 1959 p 71-9. Periodically switched electric 
networks can be analyzed as sampled-data systems; use of 
z-transformation to describe such systems yields convenient 
and compact solution; analysis of carrier control systems 
compensated by synchronously switched network can be sim- 
plified by substitution of “equivalent”? d-c network for switched 
compensator and of amplifier with appropriate gain for modu- 
lator. 

Analysis of Nonlinear Sampled-Data Control Systems, E. 
KINNEN, J.TOU. AIEE—Trans v 78 pt 2 (Applications & 
Industry) n 46 Jan 1960 p 386-94. General methods of nu- 
merical analysis for sampled-data control systems in which 
nonlinearity effectively occurs before linear frequency-sensitive 
elements in sampled error channel; analysis, no longer leading 
to exact solution, is extended to systems where nonlinearity 
effectively occurs between two linear frequency-sensitive ele- 
ments. Papers 59-828, 59-829. 


Analysis of Non-linear Sampled-data Control Systems by 
Method of Linear Response Correction, G.K.STEEL. J Elec- 
tronics & Control v 9 n 4 Oct 1960 p 309-20. Response se- 
quences of system variables resulting from application of 
transient test function. 


Application of Pole-Zero Concepts to Design of Sampled- 
Data Systems, D.P.LINDORFF. IRE—Trans on Automatic 
Control v AC-4 n 8 Dee 1959 p 173-84. Synthesis technique 
uses pole zero concepts in determination of transient and 
steady state performance of error sampled control system; 
attention focused on dominant pole-zero configurations ; primary 
purpose is to present alternate approach to cancellation pro- 
cedures. 


Application of Simulation in Analyzing Linear Pulse Sys- 
tems with Variable Parameters, G.P.TARTAKOVSKII. Auto- 
mation & Remote Control v 20 n 5 May 1959 p 559-66. English 
translation of article indexed in Engineering Index 1959 
p 104 from Avtomatika i Telemekhanika May 1959. 


Application of Transistor Logie Circuits to Industrial Elec- 
tronic Control Problems, H.GLAISTER. IRE—Can Convention 
Ree 1958 p 165-70. Transistorized switching circuit, which is 
relatively simple, reliable, inexpensive, has low power require- 
ment, and is multi-input and output high speed static type; 
application of element shown in form of purely logic type 
of counter. 


Approximation aperiodischer Uebergangscharakteristiken, 
V.STREJC. Zeit fuer Messen, Steuern, Regeln v 3 n 3 Mar 
1960 p 115-24. Approximation of aperiodic transfer character- 
istics ; possibilities for approximation of characteristic of first 
order, with real dead time and of transfer characteristics of 
higher order; extension of known methods to include approxi- 
mation by characteristics of second or higher order. 16 refs. 


Auswertung der dynamischen WHigenschaften von Regel- 
strecken bei gemessenen Hin- und Ausgangssignalen allgemei- 
ner Art, V.STREJC, Zeit fuer Messen, Steuern, Regeln v 3 n 1 
Jan 1960 p 7-11. Evaluation of dynamic characteristics of 
contro] lines by means of measured general input and output 
signals; accurate method to simplify measurement of dynamic 
characteristics. 

Automatie Control in Soviet Industry. Great Britain. Dept 
of Sei & Indus Research May 1959 64 p. Report of team of 
six British engineers visiting Soviet Union in May 1959 to 
study progress in automatic control as applied to industrial 
production. 


AUTOMATIC CONTROL—Continued 


Automation—Its Development and Effect, J.R.CAMPBELL. 
Instn Production Engrs—J v 38 n 8 Aug 1959 p 446-54. Review 
of mechanization integration, feedback control, and computer 
technology as three basic forms in development of automation ; 
advantages and disadvantages discussed including impact on 
management, and effect on industrial relations. 


Autonomisierung abhaengig ungekoppelter Regelsysteme, R. 
STARKERMANN. Regelungstechnik v 8 n 4 Apr 1960 p 115-19. 
Interdependent uncoupled control systems made autonomous ; 
stability and general behavior of multiple loop systems where 
autonomy is imposed; example of interdependent uncoupled 
dual control loop system, assuming system to be uncoupled, 
entirely autonomous or statically autonomous. 


Avtomaticheskaya podstroika Parametrov kompensatora_ v 
sistemakh regulirovaniya po vozmushcheniyu, S.A.DOGANOV- 
SKII. Avtomatika i Telemekhanika v 20 n 8 Aug 1959 p 1037- 
46; see also English translation in Automation & Remote 
Control v 20 n 8 Aug 1959 p 1008-15. Automatic correction of 
compensation devices in feedforward systems; use of auto- 
matic optimizer circuit which is described, to correct such 
compensation devices; examples of application. 


Basie Controller Fundamentals, R.DALLIMONTI. Automation 
vy 7n 9 Sept 1960 p 54-62. Basic types of industrial process 
controllers, their characteristics and kinds of application ; 
on-off control, proportional control, and combinations of pro- 
portional, reset and rate control systems. 

Beitrag zur Bestimmung der Regelflaeche nichtlinearer Sys- 
teme niedriger Ordnung, G.C.BRACK. Zeit fuer Messen, Steu- 
ern, Regeln v 3 n 8 Mar 1960 p 109-14. Determination of 
control area of low order nonlinear systems; method which 
makes use of differential equation of second order, is based on 
representation of control action in phase plane and requires 
new drawing of phase path; diagrams. 

Bemerkungen zur Theorie und Literatur der Linearen Im- 
puls-Regelsysteme, L.PROUZA. Regelungstechnik v 8 n 5 
May 1960 p 162-7. Theory and literature of linear impulse 
control systems; clarification of various terms and definitions 
commonly used in technical literature dealing with linear 
impulse filters; inverse formulas and statistical signals are not 
included. 110 refs. 


Berechnung der Konstanten von Ersatzregelstrecken aus 
Betriebsmessungen, M.SALAMON,. Zeit fuer Messen Steuern 
Regeln v 3 n 5 May 1960 p 200-5. Calculation, from production 
data, of constants of equivalent control lines; two methods, of 
which first proceeds from characteristics of frequency response 
curves; other is based on principle of progressive integration. 


Caleulation of Transient Response from Frequency Response, 
V.S.LEVADI. Ohio State Univ—Eng Experiment Station— 
Bul n 177 Sept 1959 40 p. Text of bulletin is essentially that 
of paper indexed in Engineering Index 1959 p 106 from IRE 
Nat Convention Records ; however, extensive table of functions 
Go, Gi, and Ge, necessary for application of method described, 
is added. 


Chastotnyi metod opredeleniya dinamicheskikh kharakteristik 
ob” ektov avtomaticheskogo regulirovaniya, V.V.SOLODNIKOV, 
A.S.USKOV. Avtomatika i Telemekhanika v 20 n 12 Dee 1959 
p 1579-87; see also English translation in Automation & Re- 
mote Control v 20 n 12 1959 p 1538-42. Frequency method for 
determining dynamic characteristics of objects of automatic 
control from data on their normal usage, specifically, correla- 
tion and cross-correlation functions; linear objects with many 
inputs and outputs and with constant lags, and also multiloop 
linear systems in presence of noise are considered. 


Computers and Control Systems, A.ASBURY. Instn Elec 
Engrs—J v 6 n 66 June 1960 p 335-8. Two applications of 
computers to control systems; in one, computer derives input 
instructions for control system, in second, computer technique 
is employed to organize appropriate controls in one system. 


Control by Stochastic Adjustment, J.E.BERTRAM. AIEE— 
Trans v 78 pt 2 (Applications & Industry) n 46 Jan 1960 
p 485-91. Method for designing control system when process 
being controlled has parameters varying in bounded fashion 
and measurements of state variables ave obscured by additive 
noise; controller required to insure stability in stochastic sense 
consists of simple multi-feedback arrangement and is conven- 
tional except for time-varying gain elements. Paper 59-1156. 


Control System Analysis and Design Via ‘Second Method” 
of Lyapunov—l, 2, R.E.KALMAN, J.E.BERTRAM. ASMB— 
Trans- JJ Basic Eng v 82 Ser Dn 2 June 1960 p 371-400. 
Exposition of method, with particular attention to applications 
in theory of control; first paper is study of continuous-time 
dynamic systems; i.e., those governed by ordinary differential 
equations ; second paper is study of dynamic systems in which 
time variable changes discretely, i.e., those governed by 
ordinary difference (rather than differential) equations. 58 refs. 
Papers 59-NAC-2 and 3. 

D-Decomposition Analysis of Automatie Control Systems 
R.W.LANZKRON, T.J.HIGGINS. IRE—Trans on utomunti¢ 
Control vy AC-4 n 3 Dee 1959 p 150-71. Critical account of 
theory underlying control systems analysis by means of D-de- 
composition method; theory of parametric stability, unity- 
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feedback variable gain analysis, transient response determina- 
tion, and data system analysis discussed. 


Decoupling Techniques in Multiloop Control Systems, R.H. 
LOOMIS. IRE Int Convention Rec v 8 pt 4 (Automatic 
Control, Information Theory) 1960 p 53-63. Stability and 
accuracy of control system consisting of two interwoven loops 
are affected by interaction among all transfer functions and 
all Inputs; in some cases, two loops can be decoupled by 
addition of appropriate feedback path; application of this 
technique to radar angle tracking loop. 


Design of Control Systems for Minimum Probabilistic Error, 
J.ZABORSZKY, J.W.DIESEL. AIEE—Trans v 79 pt 2 (Appli- 
cations & Industry) n 48 May 1960 p 44-70. Application of 
“probabilistic” error concept by authors (see Engineering 
Index 1959 p 105) to design processes which are general in 
nature, and not tied to any specific control situation; aircraft 
applications ; Continuous Linear Control Systems, 44-54; Sam- 
pled-Data Control Systems, 54-62; Continuous Linear Control 
Systems Subject to Constraints, 63-6; Homing Aircraft Flight 
Control Systems, 66-70. Papers 59-830, 59-831, 60-29, 59-1152. 


Determination of Transfer Function Coefficients of Linear 
System from Initial Portion of Experimentally Obtained Am- 
plitude-Phase Characteristic, E.E.DUDNIKOV. Automation & 
Remote Control v 20 n 5 May 1959 p 553-8. English transla- 
tion of article indexed in Engineering Index 1959 p 105 from 
Avtomatika i Telemekhanika May 1959. 


Determining Transfer-Functions with Analog Computers, 
J.H.MILSUM. Instrument Soc America—J v 7 n 4 Apr 1960 
p 54-5. Use of “mask” matching technique to determine, 
within minutes, to 1% accuracy, maximum of four unknown 
constants of transfer function. 


Die Anwendung eines ruhenden Steuerungssystems in der 
industriellen Technik, W.STUEBCHEN. ETZ (Ed A) v 81 n 9 
Apr 25 1960 p 327-32. Use of static control system for indus- 
trial purposes ; comparison of static control elements, construc- 
tion of which comprises transistors and diodes and charac- 
terized by very short switching times and insensitivity to 
external influences, with conventional relays; discussion of 
constructional elements for complete control system, i.e. initia- 
tor, link and output amplifier; as opposed to relay, links 
perform combination functions; solution of various switching 
problems. 


Die Behandlung von nichtlinearen Problemen in der Rege- 
lungstechnik, P.J.NOWACKI. Regelungstechnik v 8 n 2 Feb 
1960 p 47-50. Nonlinear problems in control engineering ; 
methods for their solution; by way of iteration, Laplace 
transform can be applied also to solution of nonlinear pyrob- 
lems; new method of approximation according to which series 
of linear sections is substituted for nonlinear function; 
resulting approximations are compared with those obtained by 
method of differences. 


Die Darstellung von Regelungsvorgaengen mittels zeit-ab- 
haengiger Stoerungen, K.LICHTBLAU. Regelungstechnik v 7 
n 9 Sept 1959 p 306-10. Description of transfer characteristics 
of control systems for time dependent disturbances; example 
dealing with linear disturbances shows how control system 
characteristics can be calculated with some advantage if 
disturbances are assumed not to be of step nature, but time 
dependent; such calculations are more useful for practical 
applications, are of greater general validity, and represeutative 
to higher degree. 


Die Stabilitaet von Impulssystemen, J.TSCHAUNER. Re- 
gelungstechnik v 8 n 2 Feb 1960 p 42-6. Stability of sampled 
data systems; use of root locus method to derive three stability 
criteria, which, taking into consideration few secondary 
conditions, are necessary and sufficient for stability of sampled 
data system of any order. 


Differentsirovanie medlenno izmenyayushchikhsya signalov, 
S.N.DILIGENSKII. Avtomatika i Telemekhanika v 21 n 4 
Apr 1960 p 513-24; see also English translation in Automation 
& Remote Control v 21 n 4 Apr 1960 p 353-60. Differentiation 
of slowly changing signals; methods of differentiation in time 
of slowly changing electrical signals, taking into account 
nonlinearities which are characteristic of real devices; ways 
of replacing differentiation by determination of input increase 
during fixed time period. 


Digital Actuators, T.GIZESKI. Instrument & Control Sys- 
tems v 32 n 11 Noy 1959 p 1686-7. Basic principles of actua- 
tors operated directly from digital computers, digital-type 
remote control stations, or programmers; digital linear posi- 
tioner; control valve; force mechanism; pump ; speed trans- 
mission system; motor-type (angular) positioner; variable- 
torque digital clutch. 


Digital Speed-Contro! Analysis By Analog-Computer Methods, 
D.W.LEIBY. Elec Mfg v 65 n 5 May 1960 p 178-86. Description 
of numerical speed-control system combining analog and 
digital computer methods; study of its transient performance, 
by application of analog simulation techniques, for changes 
in reference speed and operating load; results show effects of 
sample-data and quantized-data operation upon performance 
of control systems. 
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Dynamic Programming and Adaptive Processes: Mathema- 
tical Foundation, R.LBELLMAN, R.KALABA. IRE—Trans on 
Automatie Control v AC-5 n 1 Jan 1960 p 5-10. Fundamental 
aspects of control systems, principles of feedback, and nature 
of adaptive processes; mathematical foundation is provided 
for treatment of broad classes of adaptive processes through 
use of concepts of dynamic programming. 


Ein Digital-Analog-Umsetzer zur numerischen Steuerung von 
Synchros, H.G.LOTT. Regelungstechnik v 8 n 5 May 1960 
p 157-62. Digital to analog converter for numerical control of 
synchros; application of 3-phase current transformer having 
hexagonal and 6-phase star winding as digital to analog con- 
verter, translating decimal input signals into proportional 
voltage components in position control systems with synchros. 


Ein Verfahren zur numerischen Berechnung von Original- 
funktionen bei gegebenen gebrochen rationalen Bildfunktionen, 
R.HOFMANN. Regelungstechnik v 7 n 8 Aug 1959 p 269-71. 
Method for numerical calculation of original functions from 
given component describing functions; technique, applicable 
to various automatic control problems, enables original func- 
tion of component describing function to be expressed in form 
of series, thus eliminating Jaborious determination of roots of 
denominator polynomial. 


Eine besondere Erscheinung bei einigen Impulssystemen, 
J.TSCHAUNER. Nachrichtentechnische Zeit v 12 n 9 Sept 
1959 p 456-8. Special effect found in several pulse systems ; 
certain closed circuit control systems, when pulse operated, 
increase order of system by one degree, in comparison with 
conditions for steady state operation; resulting frequency %4 
tau seriously affects stability of systems; explanation of this 
phenomenon. 


Einfluss der Bremsverfahren auf die Guete von Dreipunkt- 
Lageregelungen, E.MARTIN. Zeit fuer Messen Steuern Regeln 
v 3 n 4 Apr 1960 p 153-6. Effect of braking techniques on 
quality of 3-point position controls; examination of practical 
rating of position control for abrupt input signals with 
particular emphasis on effect of mechanical and electric brak- 
ing on its optimum behavior; it is shown that shift function, 
being difficult to simulate exactly, can be approximated by 
simple equipment. 

Hiniges ueber Begriffe, Aufgaben, Methoden und Hilfsmittel 
der Steuerungstechnik, H.KALTENECKER. Regelungstechnik 
v 8n 3 Mar 1960 p 73-8. Terminology, purpose, methods and 
devices of open loop control techniques ; how to design control 
system, its functional elements, and equipment used; other 
details on systems, particularly in field of process control. 
49 refs. 

Eksperimental’noe opredelenie peredatochnoi funktsii zven’ev 
sistemy avtomaticheskogo regulirovaniya pri pomoshchi tipovykh 
elektronnykh modelei, L.N.DAROVSKII. Avtomatika i Tele- 
mekhanika v 20 n 9 Sept 1959 p 1209-16; see also English 
translation in Automation & Remote Control v 20 n 9 Sept 
1959 p 1180-7. Experimental determination of transfer function 
of automatic control system blocks with help of electronic 
analogies; method proposed makes use of equivalent circuit, 
which includes analog computer, to obtain system of equation 
describing unknown coefficients of transfer function. 

Elliot Sheffer Stroke Static Switching System, P.KELLETT. 
Electronic Eng v 32 n 391 Sept 1960 p 534-9. System is 
described in which interconnections between number of logic 
elements, all of same type, permit any logical configuration 
or switching sequence; rules governing interconnections are 
given, and number of basic interconnections of general use 
are described; application to process control and automation. 


Energeticheskie kharakteristiki protsessov upravleniya v 
sistemakh avtomaticheskogo  regulirovaniya, V.M.PONO- 
MAREV. Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekhnich- 
eskikh Nauk, Energetika i Avtomatika n 6 Nov-Dec 1959 
p 134-40. Energy characteristics of regulating processes in 
automatic control systems; analysis of energy losses which 
should be taken into account of dynamics study of complex 
control systems factors affecting energy loss. 


Ermittlung der dynamischen Parameter von Regelstrecken, 
B.A.RJABOW. Zeit fuer Messen, Steuern, Regeln v 3 n 3 
Mar 1960 p 125-30. Determination of dynamic parameters of 
control lines; control method for automatic circuit based on 
dynamic parameter test measurements of loops and com- 
ponents of structural scheme; principles of measuring instal- 
Jation designed to control dynamic parameters of loops. 


Executive-Controlled Adaptive Systems, R.STAFFIN. AIEE 
—Trans v 78 pt 2 (Applications & Industry) n 46 Jan 1960 
p 523-30. Approach to design of feedback control systems 
which will enable designer to cope with such situations, where 
little significant information is known about process, where 
properties of process vary over extraordinarily large range, 
and characteristics of input signals change markedly with 
time: solutions for general problem and for particular cases of 
executive control for lightly varying processes. Paper 59-1181. 


Extension of Wiener Filter Theory to Partly Sampled Sys- 
tems, H.M.ROBBINS. IRE—Trans on Circuit Theory v CT-6 
n 4 Dec 1959 p 362-70. Use of digital computers as com- 
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ponents of control systems has emphasized study of linear 
systems that are partly sampled and partly continuous ; prob- 
lem of finding optimum combination of input and output 
filters for samples of given frequency is reduced to that of 
solving finite set of rational equations in finite number of 
unknowns; methods described for numerical determination of 
filter parameters. 


Factors Influencing Design of Solid State Analog Control 
System, R.L.NELSON. IRE—Trans on Indus Electronics v IE-7 
n 1 Mar 1960 p 6-12. Analog control system based on magnetic 
operational amplifiers of better than adequate performance is 
described ; plug-in passive elements, taper pin interconnections, 
and use of system patchboard are among unique features. 


Filtering of Certain Type of Nonstationary Random Variable, 
LA.BOGUSLAVSKII. Automation & Remote Control v 20 
n 6 June 1959 p 685-97. English translation of article indexed 
in Engineering Index 1959 p 104 from Avtomatika i Tele- 
mekhanika June 1959. 


Funkeja odpowiedzi ukladow liniowych zmiennych w = czasie, 
P.SZULKIN. Archiwum Automatyki i Telemechaniki v 5 n 1 
1960 p 35-48. Pulse transient function of time-varying linear 
systems; analysis by means of generalizing superposition 
integral and interpreting any value of tau variable as _ re- 
sponse of system to single input pulse in tau moment; method 
in combination with Lagrange formulas is used for determina- 
tion of form of weighting function for time-varying systems. 


Gegenseitige Beeinflussung der Regelgroessen in Mehrkreis- 
systemen, R.SSTARKERMANN. Regelungstechnik v 7 n 9 Sept 
1959 p 301-6. Mutual influence of controlled variables in mul- 
tiple control loop systems; stability study using as example 
system consisting of number of idealized proportional con- 
trollers, each feeding one regulating unit, so that mutual 
coupling between control loops can take place only within 
controlled plant; system stability is determined for specified 
amount of coupling. 


General Flow Graph Technique for Solution of Multiloop 
Sampled Systems, R.ASH, W.H.KIM, G.M.KRANC. ASME— 
Trans—J Basic Eng v 82 Ser D n 2 June 1960 p 360-70. 
Two techniques for finding sampled output examined: first, 
construction of “sampled” signal flow graph from original 
system; second, general gain formula which can be directly 
applied to original system; techniques may be applied without 
restriction to any multiloop single or multirate sampled data 
arrangement. 


General Method for Deriving Describing Functions for Cer- 
tain Class of Nonlinearities, R.SHIDHAR. IRE—Trans on 
Automatic Control vy AC-5 n 2 June 1960 p 135-41. Describing 
functions for two general types of nonlinearities derived, and 
over 20 other describing functions are obtained directly from 
them; describing functions are classified, and defining equa- 
tions are grouped in convenient tabular form. 


General Theory of Autonomity and Invariance of Linear 
Systems of Control, V.STREJC. Acta Technica (Prague) v 5 
n 8 1960 p 235-58. Generalization of theory of autonomous and 
invariant control loops, and its extension to arbitrary cases 
of linear control, including loops with auxiliary variables 
measured within controlled system, auxiliary correcting sig- 
nals, interchange of correcting signals, and acting of correct- 
ing signals not only upon controlled system, but also upon 
inputs of other controllers. 17 refs. 


Generalized Weighting Function and Restricted Stability of 
Linear Pulse-Modulated Error Feedback System, W.A.JANOS. 
IRE—Trans on Automatic Control v AC-5 n 1 Jan 1960 
p 18-24. It is shown that generalized function can be devel- 
oped for pulse modulated error feedback system which permits 
formal solution in closed form as matrix operator acting on 
appropriately defined input vector; two examples demonstrate 
mathematical procedures involved. 


Grundsaetzliche Schaltungen mit Transistoren, A.HAIDEK- 
KER. Regelungstechnik v 8 n 5 May 1960 p 154-7. Basic 
transistor circuits for automatic control applications; survey 
includes signal choppers, constant phase amplifiers, power 
amplifiers, and pulse and digital circuits. 


How to Design Amplifier-Less Synchro System, B.JACKS. 
Arma Eng v 3 n 1 Dec 1959-Jan 1960 p 16-20. Features of 
system for transmission of positional information, applicable 
in computer and control field; example of 36-speed and 1-speed 
data transmission system in which customary high speed 
control transformer is replaced by torque receiver (synchro 
motor); servo motor, network damping, and power amplifier 
are eliminated, and two relays added; no power supply other 
than 115-v, 60 cycle, single-phase source is required. 


Impact of Information Conversion on Control, H.CHEST- 
NUT, W.MIKELSON. IRE—Trans on Automatic Control v 
AC-4 n 3 Dee 1959 p 21-9. Information conversion has provided 
control systems engineers with new tools for developing dif- 
ferent arrangements; nine basic functional tools identified and 
described; they include sensing, converting, storing, com- 
municating, computing, programming, regulating, actuating, 
and presenting functions; examples of use given. 
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Incremental Phase Plane for Nonlinear Sampled Data Sys- 
tems, J.A.ASELTINE, R.A.NESBIT. IRE Int Convention Rec 
v 8 pt 4 (Automatic Control, Information Theory) 1960 p 3-9. 
Sampled data system with saturation is analyzed to demon- 
strate use of incremental phase plane; path tangent curves 
introduced allow graphical solution of systems with more 
general types of nonlinearities. 


Input-Output Cross-Correlation Functions for Some Memory- 
Type Nonlinear Systems with Gaussian Inputs, H.R.LELAND. 
AIEE—Trans v 79 Pt 2 (Applications & Industry) n 49 July 
1960 p 219-23. Method of quasi-linearization for predicting 
effects of hysteresis-type nonlinearities on input-output cross- 
correlation functions of several different closed-loop control 
systems, under limitation of Gaussian input signals; in quasi- 
linear models of nonlinear systems, hysteresis element is 
represented by first-order lag element; relay hysteresis in 
second-order relay servo. Paper 60-115. 

Input-Output Relationships for Multisampled-Loop Systems, 
G.G.LENDARIS, E.L.JURY. AIEE—Trans v 78 pt 2 (Applica- 
tions & Industry) n 46 Jan 1960 p 375-82 (discussion) 382-5. 
General gain expression for multisampled-loop sampled-data 
system; extended table of systems to which this gain expres- 
sion has been applied. Paper 59-682. 

Interpolyatsionnyi metod analiza tochnosti sistem avtomatich- 
eskogo regulirovaniya pri sluchainykh vozdeistviyakh, V.I. 
CHERNETSKII. Avtomatika i Telemekhanika v 21 n 4 Apr 
1960 p 481-8; see also English translation in Automation & 
Remote Control v 21 n 4 Apr 1960 p 3833-7. Interpolated 
analysis of accuracy of automatic control systems with random 
disturbances; approximate method of finding solutions of 
systems of common differential equations containing random 
functions and random values; formulas for moment calcula- 
tion. 


Issledovanie perekhodnykh protsessov v lineinykh sistemakh 
s chistym zapazdyvaniem, G.M.BELYAEVA, N.T.KUZOVKOV. 
Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh 
Nauk, Energetika i Avtomatika n 6 Nov-Dec 1959 p 127-33. 
Transients in pure delay linear systems; analysis of method 
for determination of roots, and calculation of transients in 
such systems, based on construction of logarithmic frequency 
characteristics. 


Jednolity zwiazek miedzy analityeznymi kryteriami stabilnosci 
liniowych ukladow automatycznej regulacji, H.GORECKI. Ar- 
chiwum Automatyki i Telemechaniki v 4 n 3-4 1959 p 258-65. 
Uniform relation between analytic stability criteria of linear 
control systems; introduction of specific variable by aid of 
which mutual relationship can be established between criteria 
by Hurwitz, Lienard, Meerow and others. (English summary). 


K obshchei teorii spuskovykh regulyatorov, V.A.SHPOLY- 
ANSKII. Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekh- 
nicheskikh Nauk, Energetika i Avtomatika n 6 Noy-Dee 1959 
p 172-81. General theory of trigger control systems; method 
for analysis of trigger systems with natural period of oscilla- 
tions, applicable to various mechanical and electric systems; 
method permits calculation of practically all non-linearities 
of trigger systems. 

K raschetu korrektiruyushchikh tsepei sistem avtomatiches- 
kogo upravleniya po kriteriya minimuma srednekvadratichnoi 
oshibki, V.IL.KUKHTENKO. Avytomatika i Telemekhanika v 
20 n 9 Sept 1959 p 1180-7; see also English translation in 
Automation & Remote Control v 20 n 9 Sept 1959 p 1151-9. 
Calculation of corrective networks of automatic control sys- 
tems, according to criterion of mean-square error; method for 
determining optimum transfer function, when order of its 
numerator is lower than order of denominator; physical 
realizability of such corrective networks. 

K teorii optimal’nogo regulirovaniya, N.N.KRASOVSKII. 
Prikladnaya Matematika i Mekhanika v 23 n 4 July-Aug 
1959 p 625-39; see also English translation in Applied Mathe- 
matics & Mechanics v 23 n 4 1959 p 899-919. Theory of 
optimum control; problems of high-speed control of systems 
containing linear basic part and corresponding to certain 
basic types of restrictions on controlling actions; discussion 
of limit passages in solutions which correspond to passages 
from one type of restriction to other; approximate methods 
for computation of optimum trajectories; construction of 
optimum systems. 

Koertsitimetr s ustroistvom dlya “magnitnoi podgotovki” 
kontroliruemykh izdelii, A.M.EL’GARD. Zavodskaya Labora- 
toriya v 25 n 4 1959 p 478-80; see also English translation in 
Indus Laboratory v 25 n 4 Apr 1959 p 496-7. Coercimeter with 
adapter for “magnetic preparation” of controlled parts; cir- 
cuit dagram of differential coercimeter is given; “magnetic 
preparation”, achieved by four six-fold commutations of 
magnetization current, eliminates influence of initial magnetic 
state of parts. 

Kriterien fuer die Regelguete, R.REISSIG. Zeit fuer Messen 
Steuern, Regeln v 3 n 3 Mar 1960 p 102-8. Criteria of control 
effectiveness ; evaluation of quality of arbitrary nonlinear 
systems with concentrated parameters; use of concept of 
linear stability is suggested; example of linear systems to 


discuss optimalizing rules resulting from application of this 
concept. 
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Kriterii nadezhnosti avtomaticheskikh releinykh ustroistv s 
radioaktivnymi izluchitelyami, A.G.VASIL’EV, I.S.ZHITOMIR- 
SKIT, K.S.KLEMPNER. Avtomatika i Telemekhanika v 21 
n 2 Feb 1960 p 245-53; see also English translation in Auto- 
mation & Remote Control v 21 n 2 Feb 1960 p 169-74. Re- 
liability criteria of automatic relay devices with radioactive 
emitter; explanation of connections existing between param- 
eters of relay devices and probability of relay stay in given 
oe and with average number of “false’’ switching in time 
unit. 


Laurent-Cauchy Transforms for Analysis of Linear Systems 
Described by Differential-Difference and Sum Equations, Y.H. 
KU, A.A.WOLF. IRE—Proc v 48 n 5 May 1960 p 923-31. Some 
aspects of discrete-to-continuous transform method for analyz- 
ing certain linear systems; used in conjunction with Laplace 
transform, method makes possible analysis of discrete-con- 
tinuous systems such as digital servomechanisms, retarded 
feedback control systems, and pulsed data systems. 


Less-Than Limit Sensor for Control Systems, D.G.AID. 
Electronic Equipment Eng v 8 n 7 July 1960 p 47-8. Design 
equations and circuit analysis of logical element providing 
output when measured value falls below preselected level; 
applications include sorting between upper and lower limits 
in industrial control systems. 


LN 3000 Computer Control System, K.G.HARPLE, R.G.LEX, 
Jr. AIEE—Trans v 79 pt 1 (Communication & Electronics) n 
50 Sept 1960 p 408-13. Computer control system for continuous 
operation in industrial process, designed with view of conciliat- 
ing stringent reliability and performance requirements with 
error checking and fail-safe performance techniques required 
by process experts. Paper 60-215. 

Logische Funktionseinheiten mit Transistoren fuer die in- 
dustrielle Steuerungstechnik, W.WEITBRECHT, G.SINN. Re- 
gelungstechnik v 8 n 3 Mar 1960 p 84-9. Transistorized logical 
functional units for open loop industrial control systems; 
new fields of application of automatic controls (particularly 
for very large and complex systems, or those requiring high 
eycling speeds), opened up by use of subassemblies forming 
building blocks. 

Magnitnye logicheskie elementy dlya skhem avtomaticheskogo 
upravleniya, N.P.VASIL’EVA, N.L.PROKHOROV. Avtomatika 
i Telemekhanika v 20 n 12 Dee 1959 p 1647-58; see also Eng- 
lish translation in Automation & Remote Control v 20 n 12 
1959 p 1601-10. Magnetic logic elements for automatic control 
circuits; functional schematics of basic systems of logic ele- 
ments based on magnetic cores and semiconducting diodes; 
comparative evaluations of systems. 


Measurement of Mean Square Value of Certain Random 
Signals, O.L.R.JACOBS. J Electronics & Control v 9 n 2 Aug 
1960 p 149-59. Analysis of practical measuring methods; it is 
shown that, for averaging operations, integrator is more ef- 
ficient than low pass filter; variance of estimates is given for 
certain simple cases when integrator is used in conjunction 
with either squaring device or rectifier. 

Method for Symbolic Representation and Analysis of Linear 
Periodic Feedback Systems, E.O.GILBERT. AJEE—Trans v 78 
pt 2 (Applications & Industry) n 46 Jan 1960 p 512-22 (dis- 
cussion) 522-3. Method is applicable to systems with different 
combinations of periodic variations; its formulation is based 
on state vector that completely defines sytem and input be- 
havior at all times; state vector is defined by series of con- 
stant coefficient differential equations and transition equations 
obtained from block diagrams consisting of basic symbolic 
elements; solution of equations by matrix methods. 18 refs. 
Paper 59-1183. 

Method of Production of High Accuracy Digital Discs, J.J. 
WEAVER, E.G.D.YOUNGS. Marconi Rev v 23 n 137 1960 p 
65-84. Method is described for producing highly accurate opti- 
cal type disk for measurement of angular position of shaft; 
information is provided in form suitable for inclusion in con- 
trol system or in data transmission system. 


Metod issledovaniya tochnosti sushchestvenno nelineinykh 
sistem avtomaticheskogo upravleniya pri pomoshchi ekvivalent- 
noi peredatochnoi funktsii, K.A.PUPKOV. Avtomatika i Tele- 
mekhanika v 21 n 2 Feb 1960 p 191-8, 6 supp plates; see also 
English translation in Automation & Remote Control v 21 n 2 
Feb 1960 p 126-40. Accuracy analysis of essentially nonlinear 
control systems with help of equivalent transfer function ; 
method is based on comparison of random process spectra with 
input and output of nonlinear unit. 


Modified Optimum Nonlinear Control, T.MITSUMAKI. AIEE 
—Trans v 79 pt 2 (Applications & Industry) n 47 Mar 1960 
p 10-14. New type of contro] action, which not only reduces 
complexities of controller but also gives nearly optimum con- 
trol; analog computer study of method and its comparison 
with discrete compensation techniques in sampled-data control 
systems. Paper 59-837. 


Multiple-Rate Sampled-Data Systems, L.A.GIMPELSON. 
IRE—Trans on Automatic Control v AC-5 n 1 Jan 1960 p 30-7. 
Large classes of digital systems employing computers use sev- 
eral pulse rates; techniques for analyzing these systems con- 
taining both discrete and continuous variables with flow graphs 
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and submultiple rate Z-transforms is discused; tables and 
examples illustrate techniques involved. 


Nekotorye zadachi teorii dinamicheskogo programmirovaniya, 
Ya.N.ROITENBERG.,. Prikladnaya Matematika i Mekhanika v 
23 n 4 July-Aug p 656-63; see also English translation in Ap- 
plied Mathematics & Mechanics v 23 n 4 1959 p 943-55. Prob- 
lems of theory of dynamic programming; choice of law of 
variation of additional external forces, to ensure realization of 
prescribed motion in linear nonstationary system; problem is 
considered for both continuous and pulse systems. 


New Approach to Linear Filtering and Prediction Problems, 
R.E.KALMAN. ASME—Trans—J Basic Eng v 82 Ser Dn 1 
Mar 1960 p 35-45. Classical Wiener problem (filtering and 
prediction) is re-examined in discrete case using author’s new 
(“state transition’) method of analysis of dynamic systems ; 
general solution is developed in terms of conditional expecta- 
tions; this gives result of greatest possible generality when 
only first and second-order statistical averages are used; basic 
Poet theory of random processes reviewed. 25 refs. Paper 


Non-Integer Integral and its Application to Control Systems, 
S.MANABE. Inst Elec Engrs Japan—J v 80 n 860 May 1960 
p 589-97. Fundamental problems concerning frequency char- 
acteristics and transient response of control system whose 
open loop transfer function is given non-integer integral; rela- 
tion among various parameters, such as overshoot and phase 
margin; method of approximately realizing this integral and 
of predicting transient response from frequency characteristic 
data; stability criterion is given in terms of open loop tran- 
sient response data. (In Japanese with English summary). 


Non-linear Theory of Delayed Feedback, M.MATSUBARA. 
Inst Elec Engrs Japan—J v 80 n 858 Mar 1960 p 271-9. New 
method for solution of nonlinear problems, taking account of 
transient phenomena and self-excited oscillations; it is shown 
that loci, gi = 1 and ge = 1, must intersect in phase-plane, ex- 
cept coordinate axes, as precondition for existence of self- 
excited oscillations for two modes; mechanism of switching 
mode and condition for its occurrence. (In Japanese with 
English summary). 


Numerical Control J.H.McRAINEY, L.D.MILLER. Automa- 
tion v 7 n 8 Aug 1960 p 70-98. Basic characteristics of numeri- 
eal control; data preparation; storage techniques; selection of 
transducers; importance of details and compatibility; analog 
types of control; signal manipulation; drives; controlling 
limits ; continuous synchronization. 


O modelirovanii lineinoi sistemy s n _ statsionarnymi slu- 
chainymi vkhodnymi protsessami bez primeneniya generatorov 
sluchainykh vozdeistvii, Ya.SHILKHANEK. Avtomatika i Tele- 
mekhanika v 21 n 5 May 1960 p 652-4; see also English trans- 
lation in Automation & Remote Cotrol v 21 n 5 May 1960 p 
451-2. Simulation of linear systems with n stationary random 
input processes without use of random function generators; 
method for determining mean value of square of output 
quantity of system by means of simulating device. 

O nesmeshchennoi otsenke poleznogo signala, zavisyashchego 
ot neizvestnykh parametrov, I.A.BOGUSLAVSKII. Avtomatika 
i Telemekhanika v 21 n 1 Jan 1960 p 42-7. Unbiased estimation 
of desired signal which nonlinearly depends on unknown 
parameters ; method permits use of linear theory for obtaining 
such estimate in certain cases. 

O peredatochnoi funktsii releinogo ispolnitel’nogo mekha- 
nizma, V.A.BESEKERSKII. Akademiya Nauk SSSR, Izvestiya, 
Otdelenie Tekhnicheskikh Nauk, Energetika i Avtomatika n 1 
Jan 1959 p 74-7, Operation of release activation mechanism ; 
function of d-c motor input system; harmonic linearization 
of functions. 

O perekhodynykh protesessakh v ekstremal’nykh sistemakh 
regulirovaniya, O.M.KRYZHANOVSKII, V.M.KUNTSEVICH. 
Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh 
Nauk, Energetika i Avtomatika n 3 May-June 1959 p 32-42; 
see also English translation in ARS J v 30 n 1 Jan 1960 p 
86-92. Transients in optimal control systems; it is shown that 
investigation of transients in such systems can be carried out 
in many cases by methods of nonlinear control system tran- 
sients as employed in control theory; analysis limited only to 
systems in which extremal characteristic has only one maxi- 
mum. 

O pogreshnosti interpoliruyushchego ustroistva dlya zada- 
niya dvizheniya po okruzhnosti, V.V.KARIBSKII. Avtomatika 
i Telemekhanika v 21 n 3 Mar 1960 p 317-22; see also English 
translation in Automation & Remote Control v 21 n 3 Mar 
1960 p 220-3. Error in integrator for directing motion along 
circumference; algorithm of digital interpolating device de- 
scribed; theoretical investigation of interpolation error. 

O priblizhennom metode sinteza optimal’nykh lineinykh sistem 
dlya vydeleniya poleznogo signala iz shuma, Yu.P.Leonov. 
Avtomatika i Telemekhanika vy 20 n 8 Aug 1959 p 1071-80; 
see also English translation in Automation & Remote Control 
v 20 n 8 Aug 1959 p 1039-48. Approximate synthesis of op- 
timum linear detecting systems; approximate solution of in- 
tegral equation for weighting funetion of optimum system. 

O privedenii uravnenii nelineinoi sistemy regulirovaniya k 
prosteishemu vidu, E.N.ROZENVASSER. Avtomatika i Tele 
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mekhanika v 21 n 1 Jan 1960 p 15-19; see also English 
translation in Automation & Remote Control v 21 n 1 Jan 
1960 p 9-11. Reduction of nonlinear control system equations 
to simplest form; formulas for linear transformation, reduc- 
ing direct control system equations to n-th order differential 
equation; how linear transformation makes it possible to sim- 
plify certain calculations of control systems, e.g. determina- 
tion of oscillations in case of piece-wise-linear characteristics. 


O sinteze lineinykh sistem avtomaticheskogo upravleniya s 
peremennymi parametrami, S.V.MAL’CHIKOV. Avtomatika i 
Telemekhanika v 20 n 12 Dec 1959 p 1588-94; see also English 
translation in Automation & Remote Control v 20 n 12 1959 
p 1543-9. Synthesis of linear automatic control system with 
variable parameters; method is presented for determining, 
from optimal weight function of entire system and weight 
functions of known links in system, optimal weight function 
of system’s correcting link, which may be placed either on 
forward path or in feedback path. 


O sposobakh modelirovaniya drobno-ratsional’nykh pereda- 
tochnykh funktsii bez pomoshchi differentsiruyushchikh ele- 
mentov, B.Ya.KOGAN. Avtomatika i Telemekhanika vy 21 n 
1 Jan 1960 p 72-81; see also English translation in Automa- 
tion & Remote Control v 21 n 1 Jan 1960 p 47-58. Analog 
computer simulation of transfer functions without using dif- 
ferentiator elements; different ways of simulation of real 
rational transient functions without using differentiator blocks ; 
it is shown that minimum number of required operational am- 
plifiers is n-+ 38, where n is order of differential equation 
under consideration; simple method can be used for differen- 
tial equations with constant coefficients. 


O svyazi mezhdu perekhodnymi funktsiyami lineinykh sistem 
i ikh izobrazheniyami po Laplasu, N.S.KOCHANOV. Avtoma- 
tika i Telemekhanika v 21 n 1 Jan 1960 p 20-8. Connection 
existing between transient functions of linear systems and 
their Laplace representation ; methods for determining discrete 
transient function of linear systems by given representation 
and for finding its Laplace representation by given values of 
transient function; methods do not require calculation of 
algebraic equation roots. 


O vychislenii srednekvadratichnoi oshibki otrabotki statsio- 
narnogo sluchainogo signala lineinoi sistemoi avtomaticheskogo 
regulirovaniya, N.I.SOKOLOV. Avtomatika i Telemekhanika v 
20 n 12 Dee 1959 p 1623-34; see also English translation in 
Automation & Remote Control v 20 n 12 1959 p 1577-88. Com- 
putation of mean square error of processing stationary random 
signal by linear automatic control system. 

Ob analiticheskikh usloviyakh aperiodichnosti linearizovan- 
nykh sistem, M.I.ROMANOV. Akademiya Nauk SSSR, Izves- 
tiya, Otdelenie Tekhnicheskikh Nauk, Energetika i Avtomatika 
n 5 Sept-Oct 1959 p 162-74. Analytical conditions for aperio- 
dicity of linearized systems; establishment of criteria neces- 
sary and sufficient in practice, for interrelation of coefficients 
of characteristic polynomial, showing whether or not linear 
or non-linear control systems possess characteristic of aperi- 
odicity. 

Ob analize ustoichivosti periodicheskikh rezhimov v _ nelinei- 
nykh sistemakh regulirovaniya so mnogimi stepenyami svo- 
body, V.A.TAFT. Avtomatika i Telemekhanika v 20 n 9 Sept 
1959 p 1163-70; see also English translation in Automation & 
Remote Control v 20 n 9 Sept 1959 p 1182-40. Stability analysis 
of periodic process of non-linear control systems with many 
degrees of freedom; corollary of characteristic equation, in 
final form, of system, parameters of which are periodic time 
functions. 


Ob odnom chastnom sluchae impul’snoi sistemy s peremen- 
nymi parametrami, izmenyayushchimisya skachkom, V.I.TE- 
VEROVSKII. Avtomatika i Telemekhanika v 21 n 1 Jan 1960 
p 64-71; see also English translation in Automation & Re- 
mote Control v 21 n 1 Jan 1960 p 42-6. Special case of pulse 
system with suddenly varying parameters; determination of 
transfer function for system consisting of variable first-order 
unit series connected to constant units. 


Ob ustanovivshikhsya rezhimakh v_ sistemakh avtomati- 
cheskogo regulirovaniya, B.V.SHIROKORAD. Avtomatika i 
Telemekhanika vy 21 n 4 Apr 1960 p 456-64; see also English 
translation in Automation & Remote Control vy 21 n 4 Apr 
1960 p 3816-21. Steady states in automatic control systems; 
concepts and methods of automatic control theory connected 
with existence of steady states in autonomous systems in which 
independent frequencies coexist. 25 refs. 


Ob_ustoichivosti sostoyaniya ravnovesiya releinoi sistemy, 
S.D.KINYATIN, Yu.I.NEIMARK. Avtomatika i Telemekha- 
nika v 20 n 9 Sept 1959 p 1153-62; see also English transla- 
tion in Automation & Remote Control v 20 n 9 Sept 1959 p 
1121-31, Stability of relay system equilibrium ; new method for 
derivation of equilibrium conditions for automatic control 
relays, particularly for calculation of stability of fixed point. 


Obobshchenie metoda formiruyushchikh fil’trov na nestasio- 
narnye sluchainye protsessy, A.M.BATKOV. Avtomatika i Tele- 
mekhanika v 20 n 8 Aug 1959 p 1081-94; see also English 
translation in Automation & Remote Control v 20 n 8 Aug 
1959 p 1049-62. Generalization of filter shaping method to 
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nonstationary random processes; main properties of impulsive 
transient responses of general type variable linear systems and 
of correlation functions of output random processes with 
white noise at input; characteristics of shaping filter for this 
class of nonstationary processes; method of using these char- 
acteristics during model analysis of dynamic accuracy of 
system. 


On Analysis of Bi-Stable Control Systems, B.E.AMSLER, 
R.E.GOROZDOS. IRE—Trans on Automatie Control v AC-4 n 
3 Dee 1959 p 46-58. Basie theory of bi-stable oscillating loop 
control is first summarized using standard describing function 
concepts; inherent insensitivity of bi-stable oscillating sys- 
tem to variations in linear loop parameters; multiple oscilla- 
tion modes in bi-stable system considered and_ conditions 
defined which insure oscillation at intended oscillation fre- 
quency. 


On Error of Linear Interpolator for Program-Controlled 
Digital System, V.V.KARIBSKII. Automation & Remote Con- 
trol v 20 n 6 June 1959 p 725-32. English translation of article 
indexed in Engineering Index 1959 p 104 from Avtomatika i 
Telemekhanika June 1959, 


On Existence and Uniqueness of Optimal Multivariable Sys- 
tem Synthesis, MMMESAROVIC. IRE Int Convention Ree v 8 
pt 4 (Automatic Control, Information Theory) 1960 p 10-14. 
Problem of type of system offering solution to given set of 
input variables and set of corresponding desired output vari- 
ables is discussed; also considered is whether resulting system 
is only one to satisfy requirement of synthesis. 


On Optimal Computer Control, J.E.BERTRAM, P.E.SARA- 
CHIK. ASME—Paper n 59-NAC-4 for meeting Nov 4-6 1959 
12 p. Consideration of optimal computer control of linear dy- 
namic element or plant; it is required that outputs of plant 
exactly equal set of desired outputs at uniformly spaced time 
instants; optimal system shown to be linear, periodically 
time varying feedback system, in which generation of control 
input is related to solution of adjoint equation of plant. 


On optimum Synthesis of Sampled Data Multipole Filters 
with Random and Nonrandom Inputs, H.C.HSIEH, C.T. 
LEONDES. IRE Int Convention Rec v 8 pt 4 (Automatic 
Control, Information Theory) 1960 p 87-52. Procedure for ob- 
taining system with random and nonrandom inputs; with 
assumption that nonrandom signal components can be repre- 
sented by polynomials, solution for optimum weighting func- 
tions becomes routine matter; use of digital computer for 
tedious calculations. 


Systematic Approximation to Partition Method for Analysis 
of Class of Nonlinear Systems, Y.H.KU, A.A.WOLF, J.H. 
DIETZ. AIEE—Trans v 79 Pt 2 (Applications & Industry) n 
49 July 1960 p 183-90 (discussion) 190-1. Systematic method 
for extending general partition method to numerical analysis 
of broad class of physical systems described by higher-order 
nonlinear integro-differential equations; method can be ex- 
tended to analysis of systems described by simultaneous non- 
linear equations; systems with stochastic forcing functions. 
17 refs. Paper 60-111. 


Operation and Application of Industrial Regulating Systems, 
C.G.MOON, Jr, W.O.HALE. Elec Construction & Maintenance 
v 59 n 7 July 1960 p 92-7. Analysis of characteristics of auto- 
matic regulating systems for industrial machine operations, 
pointing up selection and application of system components 
for various requirements. 


Opredelenie momentov vtorogo poryadka razlichnykh koordi- 
nat sistem avtomaticheskogo upravleniya s primeneniem elek- 
tronnykh modeliruyushchikh ustroistv, L.A.TEL’KSNIS. Avto- 
matika i Telemekhanika v 21 n 2 Feb 1960 p 220-8; see also 
English translation in Automation & Remote Control v 21 n 
2 Feb 1960 p 158-5. Determination of second order moments 
of various coordinates of automatie control systems using elec- 
tronic computers; techniques, making use of method of 
canonical representation of random functions. 


Opredelenie optimal’noi vesovoi funktsii impul’snoi sistemy, 
obespechivayushchei ekstremum nekotorogo funktsionala, N.I. 
ANDREEV. Avtomatika i Telemekhanika v 21 n 4 Apr 1960 p 
465-73 ; see also English translation in Automation & Remote 
Control v 21 n 4 Apr 1960 p 322-7. Determination of optimum 
weight function of pulse system providing extremum of certain 


pane onsky method for selection of optimum nonlinear sys- 
ems. 


Optimal’nyi protsess v_ releino-impul’snoi sisteme vtorogo 
poryadka, V.N.NOVOSEL’TSEV. Avtomatika i Telemekhanika 
v 21 n 5 May 1960 p 569-74; see also English translation in 
Automation & Remote Control v 21 n 5 May 1960 p 394-7. 
Optimal processes in second-order pulse-relay systems; mathe- 
matical analysis for finding optimal control law. 


Optimization of Adaptive Function by Z-Transform Method 
8.S.L.CHANG, AIEE—Trans v 79 Pt 2 (Applications & In- 
dustry) n 49 July 1960 p 228-31. Study on optimization of 
adjustment process in self-optimizing system under rather 
general assumptions ; system is designed to keep performance 
parameter m either at prescribed value or at unknown extremal 
value; direct measurement on m is made and adjustment is 
based on measured m only; comparative study of two types of 
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extremal-seeking systems, i.e. alternate biasing systems and 
derivative sensing systems. Paper 59-1296. 


Optimization of Non-linear Control Systems with Random 
Inputs, A.T.FULLER. J. Electronics & Control v 9 n 1 July 
1960 p 65-80. For wide class of saturating control systems 
with random inputs, optimum controller is instantaneous 
nonlinear function of input and output phase coordinates ; 
if system is relay control system, optimum controller is repre- 
sented by switching surface in corresponding phase space ; 
synthesis of optimum switching surface by self-optimizing 
technique. 


Optimization Theory for Feedback Control System Design, 
C.W.MERRIAM. Information & Control v 3 n 1 Mar 1960 p 
32-59. Class of optimization problems having wide application 
in feedback control system design; theory applicable to 
multi-input, multi-output dynamic systems describable by set 
of either linear or nonlinear ordinary differential equations 
typical of those for three-dimensional motion of aircraft or 
spacecraft under large perturbation maneuvers; example ap- 
plied to aircraft landing problem. 


Otsenka vliyaniya kvantovaniya po urovnyu na protssesy v 
tsifrovykh avtomaticheskikh sistemakh, Ya.Z.TSYPKIN. Avto- 
matika i Telemekhanika v 21 n 3 Mar 1960 p 281-5; see also 
English translation in Automation & Remote Control v 21 n 
3 Mar 1960 p 195-7. Estimation of effect of interval quantiza- 
tion on processes in digital automatic control systems, con- 
tinuous parts of which contain both constant and variable 
parameters. 


Phase-Angle Measurement in Control Systems, S.J.GOLD- 
WATER. Soc Instrument Technology—Trans vy 12 n 2 June 
1960 p 100-5. Five basic techniques of phase-angle measure- 
ment used in process control, servomechanisms and component- 
testing ; accuracy to be expected from them; practical applica- 
tions. 20 refs. 


Pomekhoustoichivost nepreyvnykh sistem programmnogo 
upravleniya s magnitnoi zapis’yu, V.N.SHADRIN. Avtoma- 
tika i Telemekhanika v 20 n 8 Aug 1959 p 1111-16; see also 
English translation in Automation & Remote Control v 20 n 
8 Aug 1959 p 1079-84. Noise stability of continuous systems 
of magnetic tape program control; potential noise stability of 
phase modulation multi-channel systems with soft fluctuation 
interference caused by magnetic tape noise; expressions for 
interference intensity at ideal receiver output for cases of 
space, frequency and time channel division. 


Postroenie optimal’nykh sistem avtomaticheskogo reguliro- 
vaniya vtorogo poryadka s ispol’zovaniem predel’nykh znachenii 
koeffitsientov usileniya elementov kontura regulirovaniya, S.V. 
EMEL’YANOV, A.I.FEDOTOV. Avtomatika i Telemekhanika 
vy 21 n 1 Jan 1960 p 56-63; see also English translation in 
Automation & Remote Control v 21 n 1 Jan 1960 p 37-41. 
Design of second order optimum contro] systems using limited 
gains of control circuit elements, with help of nonlinear, “key” 
type compensation devices. 20 refs. 


Primenenie metoda postroeniya asimptoticheskikh priblizhe- 
nii Krylova i Bogolyubova dlya issledovaniya sistem s zapaz- 
dyvaniem, V.S.KISLYAKOV. Avtomatika i Telemekhanika v 
21 n 4 Apr 1960 p 442-55; see also English translation in 
Automation & Remote Control v 21 n 4 Apr 1960 p 307-15. 
Application of Krylov—Bogolubov method of asymptotic ap- 
proximations to investigation of delay systems; analysis con- 
cerns both linear and nonlinear systems. 


Primenenie teorii vychetoy k privedeniyu uravnenii sistem 
avtomaticheskogo regulirovaniya k kanonicheskim peremennym, 
O.L.KOMARNITSKAYA. Prikladnaya Matematika i Mekhanika 
v 23 n 5 Sept-Oct 1959 p 845-50; see also English translation 
in Applied Mathematics & Mechanics v 23 n 5 1959 p 1209-17. 
Application of residue theory to transformation of automatic 
control systems equations to canonic variables; method of 
constructing transformation matrix based on residue theory 
to determine transtormation coefficients for any structure of 
roots of characteristic equation. 


Printsip invariantnosti vy kombinirovannykh sistemakh re- 
gulirovaniya vzaimosvyazannykh velichin, V.LDUNAEV. Aka- 
demiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh Nauk, 
Energetika i Avtomatika n 5 Sept-Oct 1959 p 127-35. Principle 
of invariance in combined control systems of interdependent 
values; possibility of applying open-closed loop _ cycle and 
principle of invariance to control of such values; it is shown 
that in combined systems of coupled control, conditions for 
autonomy are special case of conditions for selective invari- 
ance. 


Printsip maksimuma L.S.Pontyragina v_ teorii optimal’nykh 
sistem, L.ILROZONOER. Avtomatika i Telemekhanika v 20 n 
10, 11, 12 Oct 1959 p 1321-34, Nov p 1442-58, Dec p 1561-78 ; 
see also English translation in Automation & Remote Control 
v 20 n 10, 11, 12 Oct 1959 p 128-1302, Nov p 1405-21, Dec p 
1517-32. L.S.PONTRYAGIN’s maximum principle in theory of 
optimum systems; problem of optimization for case of free 
right end of trajectory; formulation of maximum principle for 
boundary conditions of more general type; method for solving 
optimization problems in linear discrete systems. 33 refs. 
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Properties and Methods for Computation of Exponentially- 
Mapped-Past Statistical Variables, J.OTTERMAN. IRE—Trans 
on Automatic Control vy AC-5 n 1 Jan 1960 p 11-17. Exponen- 
tially mapped past (emp) variables represent approach to 
statistical analysis of process when interest is focused on re- 
cent behavior of process; exponential weighting function, de- 
creasing into past, in case of continuously observed processes, 
and geometric ratio, in case of discrete data, are utilized; 
analog computer circuits and digital computer flow diagrams 
which serve to compute emp variables are presented. 


Properties of Pole and Zero Locations for Nondecreasing 
Step Responses, A.H.ZEMANIAN. AIEE—Trans v 79 pt 1 
(Communication & Electronics) n 50 Sept 1960 p 421-6. Analy- 
sis of necessary and sufficient conditions for pole and zero 
locations that insure nondecreasing step response, in rational 
systems; only those system functions, whose corresponding 
responses to input step functions are bounded, are considered ; 
paper is of interest in design of such systems. 22 refs. Pa- 
per 60-782. 


Protsessy konechnoi dlitel’nosti v shirotno-impul’snykh siste- 
makh, I.V.PUSHKIN. Avtomatika i Telemekhanika v 21 n 2 
Feb 1960 p 201-8; see also English translation in Automation 
& Remote Control v 21 n 2 Feb 1960 p 141-5. Processes of 
finite duration in pulse-width systems; equations describing 
transient processes which come to end at finite time; realiza- 
tion of processes for second order systems; linear elements to 
replace complete nonlinearities necessary for realization. 


Przyblizony sposob znajdowania przebiegu regulacji w 
nieliniowych ukladach automatyki, S.WEGRZYN. Archiwum 
Automatyka i Telemechaniki v 2 n 3-4 1957 p 291-8. Approxi- 
mate method for determining control process in nonlinear 
automatic systems; analysis of closed system consisting of 
linear part with given transfer function and of nonlinear part 
consisting of linear element with constant gain and of non- 
linear element with specified characteristics. (English sum- 
mary). 


Rabota fazovoi avtopodstroiki chastoty pri nalichii shumov, 
V.I.TIKHONOYV. Avtomatika i Telemekhanika v 21 n 3 Mar 
1960 p 301-9; see also English translation in Automation & 
Remote Control v 21 n 3 Mar 1960 p 209-14. Operation of 
frequency phase adjustment in presence of noise; due to ex- 
ternal and inner fluctuations, mean frequency of main gen- 
erator differs from that of synchronized one; approximate 
method of calculating difference. 


Rapid Determination of Approximate Closed-Loop Poles of 
Feedback Control Systems, S.K.BASU. AIEFE—Trans v 79 pt 2 
(Applications & Industry) n 48 May 1960 p 96-9. Extension 
of existing graphical method, technique of which requires 
asymptotic gain-frequency plot of given open-loop transfer 
function; closed-loop real poles are determined for high-gain 
and low-gain regions from known relationships of closed-loop 
and open-loop functions; from knowledge derived, complex- 
conjugate roots are determined for crossover frequency region. 
Paper 60-105. 

Rapid Technique for Calculation of Transient Response 
from Frequency Response, D.MacLACHLAN. IRE—Can Con- 
vention Ree 1958 p 576-8. Fourier transform of closed-loop 
frequency response will yield corresponding transient response 
curve; calculation may be carried out on computer; rapid 
method that does not require computer and which gives better 
than 5% accuracy; standard tables and standard distributions 
to assist in numerical calculation. 


Raschet perekhodnogo protsessa v lineinykh sistemakh me- 
todom ponizheniya poryadka differentsial’nogo uravneniya, 
A.V.KALYAEV. Avtomatika i Telemekhanika v 20 n 9 Sept 
1959 p 1171-9; see also English translation in Automation & 
Remote Control v 20 n 9 Sept 1959 p 1141-50. Calculation of 
transient processes in linear systems by reducing order of 
differential equation; approximate method for rather accurate 
determination of duration of transients, magnitude of over- 
shoot, and number of oscillations. 


Real-Time Digital Computer Control System for Industrial 
Applications, G-H.BOUMAN, J.J.EACHUS. ISA—Proc Pre- 
print 46-SF60 for meeting May 9-12 1960 10 p. Characteristics 
of new system for monitoring and control of industrial proc- 
esses; medium speed data acquisition and reduction; how ran- 
domly accessible input and output equipment of system, nucleus 
of which is Honeywell 290 ‘‘general purpose’ type digital 
computer, can assume many different configurations, easily 
adapted to varying requirements of many industries; com- 
puter and system features of special importance to closed 
loop control applications. 


Regelkreise mit gleichen Zeitkonstanten, V.STREJC. Zeit 
fuer Messen Steuern Regeln v 3 n 5 May 1960 p 196-9. Control 
loops with uniform time constants; control loops possess mini- 
mum critical gain if amplification elements have uniform 
time constants; possibilities for improvement. 


Regulirovanie ob’ekta pervogo poryadka s zapazdyvaniem 
astaticheskim regulyatorom s nelineinoi korrektsiei, S.V.EMEL’- 
YANOV. Avtomatika i Telemekhanika v 20 n 8 Aug 1959 
p 1009-19; see also English translation in Automation & Re- 
mote Control v 20 n 8 Aug 1959 p 983-91. Control of first- 
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order delay system with help of nonlinear compensation float- 
ing controller; possibility of stabilizing and improving quality 
of dynamic delay systems described by second-order differential 
equations with help of nonlinear converter which changes 
system structure during transient process, depending on sign 
and ratio of controlled parameter and its derivative. 


Root Locus Properties and Sensitivity Relations in Control 
Systems, H.UR. IRE—Trans on Automatic Control v AC-5 n 1 
Jan 1960 p 57-65. Properties of root locus including pole sensi- 
tivity, angle of slope, and curvature are investigated, and 
relationship between sensitivity function and pole sensitivity 
established; it is shown that sensitivity determines variations 
in transfer function due to large as well as small variations 
in loop gain. 

Sampled-Data Control Systems with Two Digital Processing 
Units, J.C.HUNG. AIEE—Trans v 79 pt 2 (Applications & In- 
dustry) n 50 Sept 1960 p 292-8. Theory and procedure for de- 
signing sampled-data control systems of rippleless type having 
digital processing unit in forward line and another digital 
processing unit in feedback loop to respond optimally to 
inputs as well as to neutralize disturbance. Paper 60-867. 


Sampled-Data Systems, C.O.CARLSON. Elec Mfg v 64 n 5 
Nov 1959 p 187-56. Introduction to analysis of closed loop 
control systems where input or error signal is periodically 
sampled by sampling switch, analog-digital converter, digital 
computer, etc; review covers impulse response, frequency 
response, p-transform and z-transform methods ; Nyauist, 
Bode and root-locus diagrams with z transforms; normalized 
sT plane, pseudo-sampling, and z transforms for table generat- 
ing functions. 

Separate Signal from Noise with Probability Filters, W.L. 
STILL. Control Eng v 7 n 3 Mar 1960 p 147-51. Discussion 
of statistical relationships which are useful in recognizing 
and filtering noise of control systems; development of prob- 
ability filter that is simple to instrument and remarkably 
effective; computer simulation shows 300% improvement in 
effectiveness of filter designed for heavily jammed guided 
missile system. 

Shannon’s Theory and Feedback Systems, S.S.L.CHANG. 
ASME—Trans—J Basic Eng v 82 Se D n 1 Mar 1960 p 45-60. 
Feedback can be used for realizing C.E.SHANNON’s predicted 
errorless capacity of noisy communication channel; on other 
hand, Shannon’s information theory can be used as guide for 
rating feedback control systems as well as selecting system 
and results from 


components; summary of former aspect, 
some preliminary investigations of latter aspect. Paper 59- 
IRD-12. 


Sintez elementoy lineinykh sistem avtomaticheskogo reguli- 
rovaniya, 1.A.ORURK. Avtomatika i Telemekhanika v 20 n 12 
Dec 1959 p 1595-1602; see also English translation in Automa- 
tion & Remote Control v 20 n 12 1959 p 1550-7. Synthesis of 
elements of linear automatic control systems; method, which 
can be used for computer programming, is based on use of 
time characteristics and relationships obtained from system’s 
(and links’) integral equations with kernels in form of poly- 
nomials, in conjunction with D-decomposition of parameter 
space. 

Sintez nekotorykh optimal’nykh releinykh sistem metodom 
fazovogo prostranstva, A.A.PAVLOV. Akademiya Nauk SSSR, 
Izvestiya, Otdelenie Tekhnicheskikh Nauk, Energetika i Avto- 
matika n 6 Nov-Dec 1959 p 118-26, Synthesis of some optimum 
relay systems using phase space method; analysis concerns 
simple relay systems, linear part of which is formed either 
of consecutive series of three integrating elements, or of 
two integrating and aperiodic elements. 


Sintez sistem avtomaticheskogo upravleniya po logarifmi- 
cheskim kornevym godografam i obobshchennym chastotnym 
kharakteristikam, N.T.KUZOVKOV. Akademiya Nauk SSSR, 
Izvestiya, Otdelenie Tekhnicheskikh Nauk, Energetika i Avto- 
matika n 5 Sept-Oct 1959 p 136-46. Synthesis of automatic con- 
trol systems by means of root locus method, and according to 
generalized frequency characteristics; applicability of method 
to synthesis of automatically controlled systems with multiple 
feedback. 


Sintez sistemy regulirovaniya s monotonno ubyvayushchim 
koeffitsientom usileniya metodom traektorii dvizheniya kornei, 
Ya.L.RUBINOVICH. Avtomatika i Telemekhanika v 21 n 1 
Jan 1960 p 48-55; see also English translation in Automation 
& Remote Control v 21 n 1 Jan 1960 p 381-6. Synthesis of 
control system with monotonously decreasing gain, by root- 
locus method; solution of synthesis problem of periodically 
working system, by introducing quasi-major control system 
with constant gain instead of given one; for this system, 
proper compensation network is designed with help of root- 
locus method. 


Smoothing and Prediction of Time Series by Cascaded Sim- 
ple Averages, R.B.,BLACKMAN. IRE Int Convention Ree v 
8 pt 2 (Circuit Theory, Electronic Computers) 1960 p 47-54. 
Optimum smoothing and prediction of sampled data frequently 
requires very large numbers of storage slots (for data and for 
multipliers), and correspondingly large numbers of multiplica- 
tions and additions per computing cycle. 
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Some Simplified Stability Criteria for Nonlinear Controlled 
Systems, A.K.BEDEL’BAEV. Automation & Remote Control 
v 20 n 6 June 1959 p 664-78. English translation of article 
indexed in Engineering Index 1959 p 104 from Avtomatika i 
Telemekhanika June 1959. 

Specification of Linear Feedback System Sensitivity Func- 
tion, W.M.MAZER. IRE—Trans on Automatie Control v AC-5 
n 2 June 1960 p 85-93. Reduction of detrimental effects of 
component variations on system performance is analyzed in 
terms of system sensitivity function; sensitivity function 
is discussed on basis of minimizing mean square variation 
of system response; this results in different performance cri- 
terion which provides control over variations of both charac- 
teristic and forced responses with system parameter changes. 


Spectral Characterization of Control System Nonlinearities, 
R.B.McGHER. IRE—Trans on Automatic Control vy AC-4 n 3 
Dec 1959 p 199-211. Control system feedback elements are sub- 
ject to statistical variation from their desired characteristics 
due to manufacturing tolerances; for most feedback elements, 
this variation takes form of random nonlinear function of 
input to element; technique for characterizing ensemble of 
nonlinearities that should furnish useful set of specifications 
for quality control in manufacture of control system feedback 
elements. 


Spectral Output of Piecewise Linear Nonlinearity, O.J.M. 
SMITH. AIKE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 45 Nov 1959 p 548-9. Derivation of transference of 
piecewise linear component; output autocorrelation function of 
clipper, dead zone, and general piecewise linear nondynamic 
component, obtained by double integration of second prob- 
ability density; output power, which is sum of Gaussian 
error integrals, can be divided into fundamental or correlated 
power, and distortion power due to lack of desired signal or 
presence of harmonics. Paper 59-264. 


Stability Criterion for Nonlinear Systems, Y.H.KU, A.A. 
WOLF. AIKE—Tyrans v 79 pt 2 (Applications & Industry) n 
43 July 1959 p 144-7 (discussion) 147-8. Criterion involving 
specification of range of amplitudes of driving function and 
range of initial or boundary conditions; criterion proposed in 
addition to characteristics of system is based upon concept 
of convex singularity hull. Paper 59-281. 


Stability of Nonlinear Controlled Systems, E.N.ROZENVAS- 
SER. Automation & Remote Control v 20 n 6 June 1959 p 
679-84. English translation of article indexed in Engineering 
eee 1959 p 103 from Avtomatika i Telemekhanika June 


Stabilnose wielowymiarowych ukladow ze sprzezeniami skros- 

nymi miedzy kanalami, S.PASZKOWSKI. Archiwum Auto- 
matyki i Telemechaniki v 4 n 3-4 1959 p 295-318. Stability of 
multi-dimensional systems with cross couplings between chan- 
nels; influence of cross couplings on stability of such systems; 
expression comprising transfer functions of particular chan- 
nels’ of multi-dimensional open-loop system and_ transfer 
functions of cross couplings between particular channels; 
cross-coupled two dimensional systems with symmetrical or 
antisymmetrical feedback. 
_Static-Control Shift Registers, E.L.RUSIDILL. Machine De- 
sign v 32 n 13 June 23 1960 p 140-4. Description of two basic 
types of circuits using logic-function devices for reliable 
control of sequential, random, or evenly spaced machine and 
processing operations. 


Static Switching, G.T.OHLSEN. Electronic Eng v 32 n 392 
Oct 1960 p 609-18. Advantages of static switching and its 
derivation from digital computer techniques are outlined; 
comparison of existing techniques is made and complete sys- 
tem employing NOR units as logie element is described. 


Statistical Spectral Output of Power Law Nonlinearit 
O.J.M.SMITH. AIEE—Trans v 78 pt 1 (Communication x 
Electronics) n 45 Nov 1959 p 535-48. Method of describing 
non-Gaussian random signals; harmonic power spectrum gen- 
erated by nonlinearities from random signals; calculation of 
output power and error power in nonlinear system; calculation 
of criteria for stability in nonlinear systems; non-Gaussian 
signals are described in terms of mechanism by which they 
could be made from Gaussian source, 17 refs. Paper 59-265. 


Statisticheskaya teoriya gradientnykh sistem avtomaticheskoi 
optimizatsii pri kvadratichnoi kharakteristike ob’ekta, A.A. 
FEL DBAUM. Avtomatika i Telemekhanika v 21 n 2 Feb 1960 
p 167-79; see also English translation in Automation & Re- 
mote Control v 21 n 2 Feb 1960 p 111-18. Statistical theory of 
gradient systems of automatic optimization with quadratic 
characteristic of object; methods of determining errors in 
steady-state operation and estimate of time of transient proc- 
ess in gradient system with many input variables; results for 
one-variable and two-variable systems. 


Statisticheskie metody opredeleniya dinamicheskikh kharak- 
teristik promyshlennykh ob’ektov pri nalichii shumov i analiz 
infranizkochastotnykh sluchainykh protsessov, Yu.P.LEONOV 
L.N.LIPATOV. Avtomatika i Telemekhanika vy 21 n 2 Feb 
1960 p 180-90; see also English translation in Automation & 
Remote Control v 21 n 2 Feb 1960 p 119-25. Statistical meth- 
ods of determining dynamic characteristics of process with 
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noises and analysis of random processes with low frequencies ; 
computer for calculation of estimates of some statistical char. 


acteristics of stationary random functions and of characteris- 
tics of linear systems. 


Statyezna analiza nieliniowych ukladow blokowych, A.MA- 
CURA. Archiwum Automatyki i Telemechaniki vy 4 n 3-4 
1959 p 267-79. Statistical analysis of nonlinear block systems ; 
method for obtaining static characteristic of automatic control 
system, elements of which have only one variable input value 
other input values being constant. : 


Stetige lineare Glieder, GSCHWARZE. Zeit fuer Messen 
Steuern Regeln v 3 n 4 Apr 1960 p 151-3. Continuous linear 
elements; new concept for treatment of continuous linear 
problems ; by means of step function response, general linear 
integral operator is coordinated to linear element, which in 
special cases represents Duhamel integral. 


Study of Asynchronously Excited Oscillations in Nonlinear 
Control Systems, O.I.ELGERD. IRE Int Convention Rec v 8 
pt 4 (Automatic Control, Information Theory) 1960 p 23-36. 
Certain types of nonlinear systems although being inherently 
stable may be driven into oscillatory modes not only by ran- 
dom signals but also by any high frequency periodic or non- 
periodic signal possessing certain energy content; phenomenon 
is of asynchronous nature. 


Study of Optimal Control System in Presence of Random 
Perturbations, V.M.KUNTSEVICH. ARS—J v 30 n 9 Sept 
1960 p 846-53. Consideration of class of extremum-seeking 
control systems in which sinusoidal modulation is employed 
in conjunction with synchronous detector to detect deviation 
from extremal condition. English translation of paper from 
Izvestiya Akademii Nauk SSSR, Otdelenie Tekhnicheskikh 
Nauk, Energetika i Avtomatika, n 1 1960 p 90-101. 


Study on Quick Response Sampled-Data Control System, K. 
NAKAMURA. Inst Elec Engrs Japan—J v 79 n 852 Sept 1959 
p 1252-61. Analysis of settling time to show how 1-period com- 
plete-settled response, which converges to zero error after 
l-sampling period, can be established. (In Japanese with 
English abstract). 


Subharmonic Oscillations in Control Systems with Symmetri- 
cal Relay Characteristic, C. HAYASHI, Y.SAKAWA. Inst Elec 
Engrs Japan—J v 80 n 858 Mar 1960 p 280-7. Stability analy- 
sis of subharmonic oscillation which occurs in control system 
incorporating one nonlinear element of relay type; relevance 
of solutions found to sampled data control systems. (In Jap- 
anese with English summary). 


Synthesis of Class of Optimum Control Systems, R.KULI- 
KOWSKI. Académie Polonaise des Sciences—Bul—Série des 
Sciences Techniques v 7 n 11 1959 p 668-71. Control signal 
with bounded amplitude is applied to linear nonchangeable 
element, output amplifier, motor and load; equation securing 
minimum time in which output signal and its derivation 
achieve input signal; determination of optimum processes ; 
examples; schematic representation of synthesis of optimum 
systems, 


Synthesis of Feedback Systems with Specified Open-Loop and 
Closed-Loop Poles and Zeroes, W.E.CARPENTER. IRE— 
Trans on Automatic Control vy AC-4 n 8 Dec 1959 p 185-96. 
Graphical method for synthesizing compensation network 
where fixed poles and zeroes of open-loop system are given 
and closed-loop poles and zeroes are independently specified ; 
resulting network is general in that it may have both real 
and complex poles and zeroes. 


Synthesis of Linear, Multivariable Feedback Control Systems, 
I.M.HOROWITZ. IRE—Trans on Automatie Control v AC-5 n 
2 June 1960 p 94-105. Synthesis procedure is presented for 
design of linear multivariable feedback control systems in 
which desired matrix of system transfer functions and in- 
sensitivity of these transfer functions to plant parameter 
variations are to be achieved simultaneously; procedure is 
applicable to large parameter variations. 


Synthesis of Sampled-Data Controllers in Multivariable Con- 
trol Systems, F.NISHIDA. Inst Elec Engrs Japan—J v 80 n 
856 Jan 1960 p 75-82. Concerte design procedures for synthesis 
of particularly non-interacting multivariable contro] systems. 
In Japanese with English abstract. 


Taylor-Cauchy Transforms for Analysis of Class of Non- 
linear Systems, Y.H.KU, A.A.WOLF, J.H.DIETZ. IRE—Proc 
vy 48 n 5 May 1960 p 912-22. New transform calculus for 
analyzing certain class of nonlinear systems is presented ; 
method transforms nonlinear differential equation having cer- 
tain conditions imposed on its linear, nonlinear, and driving 
terms into algebraic equation which is easily solved recursively. 


Techniques for Optimum Synthesis of Multipole Control 
Systems with Random Processes as Inputs, H.C.HSIEH, C.T. 
LEONDES. IRE—Trans on Automatic Control v AC-4 n 38 
Dee 1959 p 212-31. General problem of obtaining optimum 
multipole system when inputs to system are stationary random 
processes ; system under investigation is linear and time in- 
variant; input to each terminal consists of signal and noise. 


10-kanal’nyi avtomaticheskii elektronno-releinyi optimizator, 
A.B.SHUBIN. Avtomatika i Telemekhanika v 21 n 5 May 
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1960 p 624-32; see also English translation in Automation & 
Remote Control v 21 n 5 May 1960 p 432-8. 10-channel auto- 
matic electronic-relay optimizer, operational part of which 
consists of electronic operational amplifiers, while controlling 
portion is comprised of relays and stepping switches ; optimizer 
is designed to operate with electronic analog computers and 
used to obtain solutions to complicated variational problems, 
and problems of finding extrema; example of solution of 
problem, 


Teoriya ideal’noi modeli ekstremal’nogo regulyatora, V.V. 
KAZAKEVICH. Avtomatika i Telemekhanika v 21 n 4 Apr 
1960 p 489-505; see also English translation in Automation & 
Remote Control v 21 n 4 Apr 1960 p 338-47. Theory of ideal 
model of extremum controller; use of theory of point trans- 
formation to analyze one of extremum control circuits; deter- 
mination of periodic solutions and transient processes. 


Transformation Method for Study of Nonlinear Components, 
C.LAKSHMI-BAI. AJEE—Tyrans v 79 pt 2 (Applications & In- 
dustry n 50 Sept 1960 p 249-54. Simple transformation for 
correlating characteristic of nonlinear element with harmonic 
content in its frequency response to sinusoidal inputs; method 
is applied to some of common nonlinearities encountered in 
control system components; use in determination of describing 
function and as harmonic response function. Paper 60-865. 


Transient Response and Stabilization of Feedback Amplifiers, 
J.H.MULLIGAN, Jr. AIEE—Trans v 78 pt 2 (Applications & 
Industry) n 46 Jan 1960 p 495-503; see also abstract in Elec 
Eng v 79 n 6 June 1960 p 514. Approach to stabilization of 
feedback amplifiers, based on direct control of transient re- 
sponse to step function input; minimum rate at which over- 
shoots at succeeding maxima of step function response are 
attenuated is taken as design criterion for stabilization; direct 
determination of element values from specified attenuation is 
shown in illustrative examples. 20 refs. Paper 59-1151. 


Ueber die Anwendung der Beschreibungsfunktion zur Prue- 
fung der Stabilitaet von Abtast-Regelungen, W.OPPELT. Re- 
gelungstechnik v 8 n 1 Jan 1960 p 15-18. Application of de- 
scribing system to stability study of sampled data control 
systems; how representation of transient response of sampler 
and hold circuits to sinusoidal input by fundamental com- 
ponent of Fourier expansion of response, enables amplitude 
and frequency dependent gain components to be plotted sep- 
arately on complex gain plane. 


Ueber die Nachbildung und Untersuchung von Abtastsys- 
temen auf einem elektrischen Analogrechner, G.SCHNEIDER. 
Elektronische Rechenanlagen v 2 n 1 Feb 1960 p 31-7. Syn- 
thesis and investigation of sampled-data systems by means of 
analog computer; new method for realization of sampling units 
and compensating elements whose transfer function is de- 
scribed by linear difference equation ; general solution of differ- 
ence equations on analog computer. 


Ueber die optimale Bemessung von Regelsystemen mit Lauf- 
zeit, H.ISCHLIESSMANN, Regelungstechnik v 7 n 8 Aug 1959 
p 272-80. Optimum dimensioning of control systems with dead 
time; calculation of transient response of deviation resulting 
from step disturbance of controlled plant output, for several 
types of control loop containing dead time in order to deter- 
mine their response time corresponding to prescribed tolerance 
limits; it is shown that ideal integral system does not repre- 
sent optimum system for control loop with dead time; ad- 
vantages of second order Pl system for use as control loop 
with dead time. 


Ueber ein Verfahren zur optimalen Regelung von Systemen 
mit Totzeit, H.SCHLIESSMAN. Regelungstechnik v 7 n 12 
Dec 1959 p 418-21. Method of optimum control of systems with 
dead time; behavior of proportional controller with feedback 
in control loop, having dead time; if feedback is designed to 
be analogy of controlled plant and provided controller is suit- 
ably dimensioned, it should be possible to compensate for step 
disturbance occurring at output end of controlled plant after 
no more delay than dead time without overshoot. 


Ul’trazvukovoi immersionnyi defektoskop-avtomat, V.M.VE- 
REVKIN, K.V.ZHARKOV. Zavodskaya Laboratoriya v 25 n 
4 1959 p 475-7; see also English translation in Indus Labora- 
tory v 25 n 4 Apr 1959 p 492-4. Automatic ultrasonic immer- 
sion defectoscope; device has been developed for automatiza- 
tion of control process which consists of defectoscope proper 
and acting mechanism with relay circuit; processing capacity 
is 420 parts/hr and can be increased. 


Uvavnenie i nekotorye svoistva kornevykh godografov SAR, 
N.N.MIKHAILOV. Avtomatika i Telemekhanika v 20 n 8 Aug 
1959 p 1095-1102; see also English translation in Automation 
& Remote Control v 20 n 8 Aug 1959 p 1063-70. Equation and 
some properties of root locus of automatic control systems ; 
discussion of general case of root locus equation of automatic 
control systems and of root locus properties which they yield. 


Uscislenie metody pierwiastkow za pomoca krzywych sum 
katow nachylenia, K.HELLER. Archiwum Automatyki i Tele- 
mechaniki v 4 n 3-4 1959 p 329-33. Refinement of root locus 
method by introduction of curves for inclination angles of 
sums; deduction method, facilitating construction of root 
eurves for automatic control applications. 
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Use of Mathematical Error Criterion in Design of Adaptive 
Control Systems, C.W.MERRIAM, III. AIEE—Trans v 78 pt 2 
(Applications & Industry) n 46 Jan 1960 p 506-12. Modification 
of error criteria for dynamic processes which contain pure- 
time delay, postulated on basis of time-domain concept of con- 
trol developed; examination of mathematical methods used 
in optimization, in terms of feedback concept; optimum con- 
figuration of control system discussed and illustrated for 
dynamic processes with and without pure-time delay. Paper 
59-1158. 


Use Your Analogue Computer as Transfer Function Analyzer, 
K.C.GARNER. Brit Communications & Electronics v 6 n 11 
Nov 1959 p 764-6. How analog computer can be used as com- 
plete transfer function analyzer for measuring control system 
frequency responses; some possible set-ups discussed using 
only few standard commercial d-c amplifiers; major sources 
of error discussed. 

Ustanovivshiisya protsess v prosteishei diskretnoi ekstremal’- 
noi sisteme pri nalichii sluchainykh pomekh, A.A.FEL’DBAUM. 
Avtomatika i Telemekhanika v 20 n 8 Aug 1959 p 1056-70; see 
also English translation in Automation & Remote Control v 
20 n 8 Aug 1959 p 1024-37. Steady process in simplest discrete 
optimizing system with random disturbances; analysis of 
Markov equivalent circuits to determine steady error and step 
in optimum value of simplest system; some generalizations of 
problem. 


Vliyanie shumov na rabotu skhemy fazovoi avtopodstroiki 
chastoty, V.I.TIKHONOY. Avtomatika i Telemekhanika v 20 
n 9 Sept 1959 p 1188-96; see also English translation in Auto- 
mation & Remote Control v 20 n 9 Sept 1959 p 1160-8. In- 
fluence of noise on operation of frequency phase adjustment 
circuit such as used in radio and automatic control applica- 
tions; effect of external normal noises and circuit fluctuations 
on inertialess circuit; formulas for mean value and variation 
of frequency of generator to be synchronized; similarity of 
problem to that of noisy self-oscillator. 18 refs. 


Vliyanie sluchainykh shumoy na _ ustanovivshiisya rezhim 
raboty ekstremal’noi sistemy shagovogo tipa pri parabolicheskoi 
kharakteristike ob’ekta, T.1.TOVSTUKHA. Avtomatika i Tele- 
mekhanika v 21 n 5 May 1960 p 575-84; see also English 
translation in Automation & Remote Control v 21 n 5 May 
1960 p 398-404. Effect of random noise on steady-state opera- 
tion of step-type extremal system for object with parabolic 
characteristic; method for calculation of optimal parameters 
of controlling portion of system, 


Vliyanie vzaimosvyazi konturov uravnoveshivaniya no di- 
namicheskie svoistva mostov i kompensatorov peremennogo 
toka, V.Yu.KNELLER. Avtomatika i Telemekhanika v 20 n 9 
Sept 1959 p 1197-1208; see also English translation in Auto- 
mation & Remote Control v 20 n 9 Sept 1959 p 1169-79. In- 
fluence of balancing circuit interconnection on dynamic prop- 
erties of a-c bridges and potentiometers; analysis of critical 
gain of balancing circuits for purpose of optimum adjustment 
of such systems for automatic control applications. 


Vozdeistvie sluchainykh protsessoy na sistemu preryvistogo 
regulirovaniya, G.I.PYATNITSKII. Avtomatika i Telemekha- 
nika v 21 n 5 May 1960 p 585-94; see also English translation 
in Automation & Remote Control v 21 n 5 May 1960 p 405-11. 
Action of random processes on discontinuous control systems ; 
method of statistical linearization can be used for approximate 
ealculation of nonlinear systems in same form in which it is 
used for calculation of continuous non-linear systems. 

Vozdeistvie statsionarnykh sluchainykh protsessov na sistemy 
avtomaticheskogo regulirovaniya, soderzhashchie sushchestvenno 
nelineinye elementy, V.IL.LPYATNITSKII. Avtomatika i Tele- 
mekhanika v 21 n 4 Apr 1960 p 474-80; see also English trans- 
lation in Automation & Remote Control v 21 n 4 Apr 1960 
p 328-32. Effect of stationary random processes on automatic 
control systems containing essentially nonlinear elements; cal- 
culation method proposed is generalization of method of statis- 
tical linearization, and permits taking into account distortion 
of spectrum of random process by nonlinear element. 


Why Sample Data? E.I.JURY. Instrument Soc America—J 
v 7 n 6 June 1960 p 68-71. Development and progress in field 
of using digital computers as components in feedback systems ; 
basic theory of data sampling applications. 

Zur Dynamik der Linearsysteme, V.DOLEZAL. Acta Tech- 
nica (Prague) v 5 n 1 1960 p 19-33. Dynamics of linear sys- 
tems; determination of transients in certain linear physical 
systems with concentrated parameters; results are applicable 
to analysis of some electrical and mechanical circuits, and to 
most of circuits used in automatie control installations. 


Analogies. Automatic Control Made Easy (for Guys Who Hate 
Slide Rules), E.A.MURPHY, Jr. Steel v 145.n 6 Aug 10 1959 
p 130. By means of illustrated analogies, concepts of floating, 
interrupted floating, proportional, proportional plus reset, and 
proportional plus reset rate control presented in simplified 
manner. 


Ein elektrisches Analogiegeraet fuer Totzeiten, G.HELLER. 
Regelungstechnik v 7 n 8 Aug 1959 p 266-9. Electric analogy 
of dead time; device developed for analog computers when 
used for studying control loops greatly affected by dead time 
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elements; discussion of various methods of simulating dead 
time. 

Generator sluchainykh protsessov s zadannoi matritsei spek- 
tral’nykh ploskostei, IMATYASH, Ya.SHILKHANEK. Avto- 
matika i Telemekhanika v 21 n 1 Jan 1960 p 29-35; see also 
English translation in Automation & Remote Control v 21 n 
1 Jan 1960 p 18-22. Generator of random processes with given 
matrix of spectral densities; generator, which can be used 
for analysis and synthesis of automatie control systems, has 
minimum number of flat non-correlated noise generators and 
stable linear filters; transfer functions of filters can be deter- 
mined easily by given spectral densities; example for case 
n=s3 

Bibliography. Soviet Literature on Control Systems, P.L.SIM- 
MONS, H.A.PAPPO. IRE—Trans on Automatic Control v 
AC-5 n 2 June 1960 p 142-7. Bibliography of better known 
articles from Soviet literature on subject of control systems 
published between Jan 1953 and Mar 1959; emphasis is on 
theoretical aspect of control systems. 

Time Lag Systems—Bibliography, N.H.CHOKSY. IRE— 
Trans on Automatic Control v AC-5 n 1 Jan 1960 p 66-70. 
Bibliography constitutes supplement to compilation on same 
subject by R.WEISS indexed in Engineering Index 1959 p 
107 from IRE—Trans on Automatic Control May 1959. 218 
refs. 

Patents. Patentdokumentation Regelungstechnik—Ordnungssys- 
teme. Published by VDI/VDE-Fachgruppe Regelungstechnik, 
VDI-Verlag GmbH, Duesseldorf, VDE-Verlag GmbH, Berlin 
1960 98 p. Classification systems for patent filing in field of 
control technology; review of international decimal classifica- 
tion system and recommendations of subdivisions to be used 
by West German patent office. 

Voice Actuated. Recognition and Control of Speech, H.J.F. 
CRABBE. Automation Progress v 5 n 1 Jan 1960 p 15-17. 
Progress in speech recognition, problems of which are similar 
to those of character recognition, though complicated by larger 
number of variables; possible applications to automatic type- 
writers and machine control; how knowledge obtained in speech 
recognition can be conversely used for reducing bandwidth of 
communication lines required to carry spoken word. 


Will Sound Control Machines? J.C.BLISS. Automatic Control 
v 12 n 1 Jan 1960 p 41-7. Possibilities of voice actuated con- 
trol discussed on background of new computer by Massa- 
chusetts Institute of Technology reproducing accurately spoken 
commands by different voices, ten-word recognition device 
developed by Bell Laboratories, and development work on 
yore acres typewriters at Kyoto University, Japan. 28 
refs. 


Bak re eaten PILOTS. See Aircraft Instruments—Automatic 
ilots. 


AUTOMATION. See Automatic Control; Computers; Industrial 
Plants—Automation ; Materials Handling. 


AUTOMOBILE ACCIDENTS. See Highway Accidents. 
AUTOMOBILE BRAKES. See Automobiles—Brakes. 
AUTOMOBILE CLUTCHES. See Automobiles—Clutches. 
AUTOMOBILE DIFFERENTIALS. See Automobile Transmis- 


sions. 
AUTOMOBILE DRIVERS 
See also Highway Accidents. 


Driver Tension Responses Generated on Urban Streets, R.M. 
MICHAELS. Pub Roads v 31 n 3 Aug 1960 p 538-8, 71. Study, 
to relate responses to events in traffic which caused driver 
to change speed or lateral location of vehicle, used galvanic 
skin reflex; results indicate 95% of responses were caused by 
eight types of traffic interferences, most prevalent of which 
involved other vehicles in traffic streams. 


Influencing Adult Drivers’ Behavior, J.J.HALL. Traffic 
Quarterly v 13 n 4 Oct 1959 p 526-35. Efforts directed toward 
improving behavior of drivers and pedestrians and measures 
effective in influencing behavior; enforcement program includ- 
ing work of local and state police, traffic court judges and 
prosecutors ; improved activities in motor vehicle departments, 
stricter drivers’ license regulations, intelligent use of revoca- 
tion and suspension of licenses; training for adult drivers; 
general traffic safety education; research on point system of 
identifying and controlling problem drivers. 


AUTOMOBILE ENGINES 
See also Pistons. 


Design of High Compression Ratio Test Engine for Petro- 
leum Industry, B.J.MITCHELL, G.P.RANSOM, H.E.REED. 
SAE—Paper n 260A for meeting Nov 2-4 1960 17 p. New 871- 
cu in. V-8 test engine is designed by General Motors as experi- 
mental engine suitable for development of fuels and lubricants 
for higher compression ratios; it operates at 10:1, 12:1 and 
15:1 compression ratios; method of changing compression 
ratios; details of combustion chamber, cylinder head gasket, 
and piston design; engineering tests, endurance and final 
performance tests. 
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Experiments on Rate of Blow-by in Spark Ignition Engine 
T.MASUDA. Japan Soe Mech Engrs—Bul v 3 n 9 Feb 1960 p 
104-11. Study to clarify phenomenon on blow-by and its in- 
fluences upon piston and piston ring dimensions and running 
condition of automobile engine; results indicate that clearance 
between piston ring and side of piston groove should not be 
made too narrow, but gap into piston ring must be as narrow 
as possible. 

Afterburners. See Automobile Engines—Exhaust Gases. 
Aluminum. See Automobile Engines—Light Metals. 


Balancing. Balancing of High-Speed Four-Stroke Engines, R. 
CLINK. Instn Mech Engrs—Proe (Automobile Div) n 2 1958- 
1959 p 73-86 (discussion) 87-110. Review of engine balancing 
arrangements in current use in automobile industry ; balancing 
problems in single and multiple cylinder engines, 4-cyl and 
6-cyl in-line engines, 8-cyl 90 V engine, 6-cyl 60 V engine; 
problems which arise in connection with physical balancing 
operations on crankshafts and their associated components. 

Dynamic Balancing of Rebuilt Engines and Driveline Com- 
ponents, R.T.BUSCARELLO. SAE—Tyrans v 68 1960 p 548-53: 
see also SAE—J v 68 n 3 Mar 1960 p 48-50. Indexed in En- 
gineering Index 1959 p 107 from SAE Paper n 114T. 


Carburetor Icing. See Automotive Fuels—Testing. 


Carburetors. Carburation and Performance, C.H.FISHER. Auto- 
mobile Engr v 50 n 6, 7 June 1960 p 251-4, July p 281-6. June: 
Review of engine requirements with respect to fuel-air mixture 
supply. July: How requirements are met by range of V-type 
carburetors, produced by Zenith Carburetter Co, Ltd; con- 
struction details. 


Flow Box—Instrument to Measure Fuel Metering Devices 
for Internal Combustion Engines, N.W.CARNELL. Gen Motors 
Eng J v 7 n 1 Jan-Feb-Mar 1960 p 30-6. Functions of car- 
buretor and automotive engine fuel-air requirements; use of 
flow box in laboratory studies which provides means of measur- 
ing flow of fuel and air through carburetor being tested; prin- 
ciple of quantitative or displacement, and orifice type flow 
pone used at Rochester Products Div; typical flow curves 
shown. 


Mechanized Setups Make Precise Rod Bends at High Rates, 
K.E.McCLAIN. Wire & Wire Products v 35 n 4 Apr 1960 p 
469-70, 520. At Rochester Products Division of GM, components 
for automotive carburetors are fed from hoppers and maga- 
zines to bending position and drop or are blown from machines 
to complete series of rapid automatic cycles; setups and opera- 
tions described. 

Shearing Discs Simultaneously to Opposing Angles, J.P. 
CASTELLANA. Machy (NY) v 67 n 2 Oct 1960 p 139-40. In 
production of stamped butterfly throttle disks for carburetors 
at Rochester Products Division of GM, close limits are held 
and smooth surfaces obtained without grinding; ingenious 
press tools shear smooth contour around edge of throttle disks 
to opposite angles on opposing sides; production rate is high 
and labor charges low. 


Solex Econostat, L.PRAT, C.J.FINDLAY. Automobile Engr 
v 50 n 2 Feb 1960 p 69-71. Review of trends in 4-cyl engine 
development in Great Britain, and their effects on carbura- 
tions; principle of fixed chock carburetor and devices developed 
by Solex Ltd that provide extra tuning flexibility required, 
without introducing complex moving parts; three forms of 
device, simplest is in 30 ZIC-2 carburetor, fitted to new Ford 
Anglia; Solex 32 EPI unit, Solex 40 PAIO-5 unit, fitted on 
Rover 80. 


Chevrolet. Chevrolet Air-Cooled Engine. Automobile Engr Vv 
50 n 5 May 1960 p 188-90. 6-cyl rear mounted engine designed 
for General Motors Chevrolet Corvair is largely made of alu- 
minum and has bore and stroke of 3.375x2.6 in., and swept 
volume of 140 in.?; construction details of piston and crank- 
shaft, crankcase and cylinders; valve gear and fuel system ; 
lubrication and cooling; feature of induction system is single 
automatic choke installed in air intake tube to central oil- 
wetted cleaner. 


Cleaning. See Automobile Engines—Maintenance and Repair. 


Cold Weather Problems. Motorist Looks at Winter Performance, 
C.S.GILBERT, Jr, E.F.MARSHALL. SAE—Paper n 264A for 
meeting Nov 2-4 1960 12 p. Mail questionnaire survey of 
motorist reaction, made by Sun Oil Co, was designed to pro- 
vide data on starting, warmup, and stalling difficulties ; make 
of car involved; brands and grade of gasoline used ; opinion 
as to whether brand of gasoline is factor, and if so, which 
brands gives best and which poor performance ; it is concluded 
that winter performance problems exist to significant degree, 
thus calling for improvement of engine and fuel design. 


Combustion. See also Automotive Fuels—Detonation. 


Abnormal Combustion, E.M.GOODGER. Automobile Engr v 
50 n 3 Mar 1960 p 94-7. Examination of phenomena associated 
with operation of spark ignition engines with high Compresnor 
yatios; combustion characteristics of fuels ; overall picture o 
knock mechanism is gained by comparing temperature-pressure 
relationship of mixture with temperature-pressure conditions 
required for spontaneous ignition; it is found that there is 
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no marked relationship between resistance of fuel to knock 
and to surface ignition. 


Engine Rumble—Barrier to Higher Compression Ratios, 
R.F.STEBAR, W.M.WIESH, R.L.EVERETT. SAE—Trans v 68 
1960 p 206-16. Indexed in Engineering Index 1959 p 108 from 
SAE Paper n 83U. 


Identification and Characterization of Rumble and Thud, 
E.E.STARKMAN, W.E.SYTZ. SAE—Trans v 68 1960 p 93-100. 
Study made to clarify question of sources of two noises asso- 
ciated with combustion in high-compression-ratio spark-igni- 
tion engines; method developed to identify and characterize 
rumble which is bending vibration of crankshaft; thud is 
torsional vibration of crankshaft; other findings. 


New Studies Provide More Information on Engine Rumble 
—Phenomenon of High Compression Ratio Engines, R.E.STE- 
BAR, W.M.WIESE, R.L.EVERETT. Gen Motors Eng J v 7 n 
1 Jan-Feb-Mar 1960 p 22-9. Study at GM Research Laboratories 
on basic characteristics of rumble, as related to noise and 
combustion; effects of crankcase oils, phosphorus gasoline 
additives, and engine design and operating variables; results 
show that use of phosphorus gasoline additives or certain 
types of crankcase oil can reduce rumble; engines having com- 
pression ratios as high as 12 to 1 can be operated satisfac- 
torily. 

New Tool for Combustion Research—Quartz Piston Engine, 
F.W.BOWDITCH. SAE—Paper n 150B for meeting Mar 15-17 
1960 14 p; see also abstract in SAE—J v 68 n 7 July 1960 
p 32-4. Design features of single-cylinder, overhead valve en- 
gine equipped with quartz topped piston, used by General Mo- 
tors Research Laboratories, Warren, Mich; engine permits 
unobstructed view of processes occurring in combustion cham- 
bers of compression ratios up to 10.7:1; high speed photo- 
graphs illustrating some of normal and abnormal combustion 
studies possible. 

Surface Ignition Survey of New Passenger Cars, E.F. 
KOENIC, J.R.McLEAN, E.J.BUCHANAN, Jr. SAE—Paper n 
260C for meeting Nov 2-4 1960 13 p. Program undertaken at 
Texaco Research Center; laboratory technique developed and 
instrumented and subjective evaluations made to study surface 
ignition and other abnormal combustion phenomena; data ob- 
tained and correlation between them and occurrence of surface 
ignition in actual consumer service. 


Cooling. See also Antifreeze Solutions ; Automobiles—Radiators. 


Clark Fan-Clutch. Automobile Engr v 50 n 3 Mar 1960 p 
118-20. Automatic fan clutch, developed by A.N.Clark, Ltd, 
London, is engine-driven unit automatically controlled by 
temperature of cooling air leaving radiator matrix; prin- 
ciple of operation; function is to ensure that fan is discon- 
nected from its drive when engine is started from cold and en- 
gage it when engine has attained its predetermined working 
temperature; advantages listed. 


Covling Fans. Automobile Engr v 50 n 7 July 1960 p 304-6. 
As result of reorganization program at Wilmot Breeden Ltd, 
yanges of fans of various types and proved performance were 
standardized to meet requirements of all vehicle engine cool- 
ing installations; each of four sizes of spiders can accept 
range of different blade lengths to give total of five 6-blade 
and 14 8-blade fans of from 15 to 28 in. diam in increments 
of 1-in. 

Engine Performance Improvement, J.WEISS, J.W.RUDD. 
Automobile Engr v 31 n 11 Nov 1959 p 424-32. After World 
War II, experience gained from injection of internal coolants 
into aircraft engines, was successfully applied to automobile 
and tractor engines ; review of research carried out; tests made 
with Ricardo E6/S and Austin A-40 engine showed that 
water can be used successfully as internal coolant; three 
constant weight ratios applied, 0.25:1, 0.50:1 and 0.75:1, first 
yields most favorable results. 41 refs. 

Zur Luftkuehlung des Verbrennungsmotors, E.FORSTNER. 
Automobiltechnische Zeit v 61 n 9 Sept 1959 p 246-53. Air 
Cooling of internal combustion engine; performance of air 
eooled engines, such as Volkswagen, Porsch/1,61 and 1,51, 
NSU-engine 250 cm*, ete; heat transfer and cooling surfaces; 
heat dissipation in coolant medium; temperature of cylinder 
and cylinder head; cooling air and fan cooling. 38 refs. 


Corrosion. See Antifreeze Solutions—Corrosive Properties. 


Coventry Climax. Some Notes on Coventry Climax Engines, 
W.T.HASSAN. SAE—Paper n 256A for meeting Oct 31-Nov 2 
1960 43 p. History of design and development of high per- 
formance gasoline engines, ranging from first FW fire pump 
engines to development of FW engine, and evolution of 
various types of FW engines; description and specifications 
of following engines: FWM type, FPE 2.5-L V-8 racing engine, 
FPF 4-cyl engine, FPF 1.5-L engine, etc; performance com- 
parison of types, weight of engines and other data. 


Crankshafts. See Automobile Engines—Combustion. 


Deposits. See Automotive Fuels—Additive Compounds; Lubri- 
cating Oil—Automobile Engines. 


Design. Die Verwendung eines Magnettrommel-Rechners in der 
Motorenkonstruktion, H.G.FREYTHER. Technische Mitteilun- 
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gen Krupp v 17 n 4 Sept 1959 p 201-4. Use of magnet drum 
(IBM 650) computer in engine design; example of computing 
load on big-end bearing of high speed engines during full 
turn of crankshaft; method of programming; block diagram. 


Engineering Know-How in Engine Design—8; SAE—Paper 
n SP-178 (Milwaukee Sec) 1960 73 p. Highth of series of 
annual lectures consists of following papers: Techniques in 
Evaluating Valve Train Dynamics, L.T.BRINSON, Jr, 13 p; 
Dynamometers for Engine Testing, T.E.JAHNTZ, 19 p; 
Radio-Isotopes—New Testing Tool, Z.J.RACZKOWSKI, 16 p; 
Instrumentation for Engine Testing, ILBAXTER, 16 p; Tech- 
niques Used in Field Testing Diesel Engines, J.J.CYCHOL, 
Jr, 9 p. See Engineering Index 1959 p 109. 


New Factor of Safety Concepts are Applicable to Engine 
Design, C.LIPSON. SAE—J v 68 n 2 Feb 1960 p 116-18. 
Indexed in Engineering Index 1959 p 109 from SAEH—Paper 
n 120T 1959. 


Recent Developments in Cam Design, J.H.NOURSE, R.C. 
DENNIS, W.M.WOOD. SAE—Paper n 202A for meeting 
June 5-10 1960 34 p. Method for automotive engine cam 
design wherein procedures for considering elastic deflections in 
valve train are extended to include problems of maximizing 
breathing efficiency; cam design goals and limitations and 
five interdependent variables involved; summary of polydyne 
method for cam design; by means of flow chart, perspective 
of mathematical steps involved is given; computer work; how 
desired boundary conditions in optimal cam profile design 
solution are achieved. 


Should Engine or Engineer Get Last 5 Horsepower? M.F. 
STERNER. SAE—Paper n 199A for meeting June 5-10 1960 
7 p; see also abstract in SAE—J v 68 n 9 Sept 1960 p 45-7. 
Problems brought out by uprating engine horsepower in favor 
of customer’s satisfaction vs best engineering design; advan- 
tages and disadvantages in meeting each of these objectives. 


Diesel. See Diesel Engines—Automotive. 
Exhaust Gases. See also Air Pollution. 


Automotive Air Pollution: Systems Approach, S.L.RIDG- 
WAY, J.C.LAIR. Air Pollution Control] Assn—J v 10 n 4 Aug 
1960 p 3886-40. Contribution of automobile exhaust gases 
(containing unburned hydrocarbons, aldehydes, alcohols, acids, 
and carbon monoxide) to problem of air pollution and smog 
in Los Angeles area, reviewed from point of view of design 
requirement for effective afterburner; systems approach con- 
siders interaction of all variables; tabular and graphical data, 
and schematic diagrams illustrate systems approach to solu- 
tion of present and future problems. 


California Motor Vehicle Emission Standards, G.C.HASS. 
SAE—Paper n 210A for meeting Aug 16-19 1960 10 p; see 
also abstract in SAE—J v 68 n 9 Sept 1960 p 34-7. Legal 
framework of motor vehicle exhaust emission standards adopted 
by California Board of Public Health, Dee 4 1959; viewpoint 
on smog and air pollution which underlies standards, and 
some of problems involved in their application; in establishing 
standards for air quality, three levels of concern were estab- 
lished and defined as adverse, serious, and emergency level; 
latter two formed basis for standards. 


Effects of Engine-Operating Variables on Composition of 
Automotive Exhaust Gases, J.M.CHANDLER. Am Petroleum 
Inst—Proec v 88 See 3 1958 p 324-34 (discussion) 335. Factors 
affecting hydrocarbon concentration in exhaust gas are mani- 
fold vacuum, engine detuning, and cold as compared to hot 
engine starting; air fuel ratio affects oxides of nitrogen; 
lean mixtures, rich mixture conditions and speed affect oxides 
of nitrogen under different circumstances. 


Elimination of Oxides of Nitrogen from Automobile Exhaust, 
F.R.TAYLOR. Air Pollution Foundation—Report n 28 San 
Marino, Calif, Sept 1959 49 p. Possibility of removing NO 
from automobile exhaust by catalytic reduction with CO 
and /or Hz gases present in exhaust; types of catalysts 
studied; results show that iron chromite eliminates not only 
NO but hydrocarbons and CO, provided sufficient O2 is supplied 
to exhaust stream; incorporation of catalyst into muffler to 
aid in eliminating smog. 


Environmental Irradiation Test Facility, A.H.ROSE, Jr, 
C.S.BRANDT. Air Pollution Control Assn—J vy 10 n 4 Aug 
1960 p 331-5. Urban air pollution is due to photochemical 
reactions in atmosphere, initiated by absorption of solar 
radiation; internal combustion engine is largest source of 
hydrocarbons and oxides of nitrogen; environmental irradia- 
tion test facility developed at Robert A. Taft Sanitary Engin- 
eering Center will evaluate effects of irradiated pollutants 
furnished by internal combustion engine. , 


Gas Chromatographic Analysis Shows Influence of Fuel on 
Composition of Automotive Engine Exhaust, R.W.HURN, T.C. 
DAVIS. Am Petroleum Inst—Proe v 88 Sec 8 1958 p 353-72 
(discussion) 872. Exhaust composition varies with engine speed 
and load according to consistent trends, influenced by fuel 
composition, and degree of fuel influence depends upon mode 
of engine operation; differences in composition of exhausts 
from different fuels are quantitatively small, but reproducible. 
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Lead, Carbon Monoxide and Traffic, R.S.BRIEF, A.R.JONES, 
J.D.YODER. Air Pollution Control Assn—J v 10 n 5 Oct 1960 
p 384-8. Atmospheric levels of lead and carbon monoxide were 
studied at six locations in northeastern United States’ city, 
wherein traffic density varied from zero to 99 vehicles/min ; 
positive correlations have been developed between lead and 
traffic density, and between carbon monoxide and traffic den- 
sity; correlations obtained conclusively point to vehicle exhaust 
as source of lead and carbon monoxide in atmosphere, 34 refs. 


New Afterburner Looks Promising. Oil & Gas J v 57 n 45 
Nov 2 1959 p 48-9. Device developed to fight smog is attached 
directly to auto’s manifold; laboratory tests show afterburner 
could cut smog in Los Angeles to pre-World War II levels; 
engine exhaust and air from engine driven pump are pre- 
heated in heat exchanger and burned in combustion chamber ; 
burnt exhaust then is run back through heat exchanger and 
cooled before discharge; device has only one working part. 


Preliminary Survey of Hydrocarbon-Derived Oxygenated 
Material in Automobile Exhaust Gases, K.J. HUGHES, R.W. 
HURN. Air Pollution Control Assn—J v 10 n 5 Oct 1960 
p 367-71. More than 30 oxygenates in molecular weight range 
of ethylene oxide through pentanol have been found in auto- 
mobile exhaust gases; low concentrations are present during 
cruise and acceleration operation when ignition is consistently 
good; ignition malfunction significantly raises emissions of 
oxygenates; during deceleration amount of oxygenates may 
approach quantity of hydrocarbons in exhaust gases. 


Purifier Cleans Exhaust Fumes. Iron Age v 185 n 3 Jan 21 
1960 p 98. Gasoline engine exhaust fumes are purified by 
oxidation reaction in unit which converts toxic carbon monox- 
ide gas to harmless carbon dioxide and water vapor, through 
passage of gas over catalyst coated porcelain rods; equipment 
manufactured by Oxy-Catalyst, eliminates 95% of exhaust 
contaminants in operation of combustion engine equipment at 
caves and caverns used for storage; CO content of air kept 
between 10 to 100 ppm. 


Reduction of Air Pollution by Control of Emission from 
Automotive Crankeases, P.A.BENNETT, M.W.JACKSON, C.K. 
MURPHY, R.A.RANDALL. SAE—Paper n 142A for meeting 
Jan 11-15 1960 30 p; see also SAE—Trans v 68 1960 p 514-28 
(discussion) 528-36; SAE—J v 68 n 38 Mar 1960 p 30-6. 
During tests, carried out at General Motors, it was found 
that gases heretofore considered not significant, are important 
source of air pollutants; data on composition of blowby gases ; 
evaluation of crankcase and exhaust gas hydrocarbon emissions 
using analytical techniques, and method of eliminating these 
gases by internal ventilation of crankcase to engine intake. 


Smogless Automobile, F.L.LHARTLEY, C.C.MOORE, J.B. 
GREGORY. Air Pollution Control Assn—J v 10 n 2 Apr 1960 
p 143-6. Modern automobiles provide five openings for escape 
of hydrocarbons and other pollutants to atmosphere: external 
and internal carburetor vents, crankcase vents, gas tank vent, 
and exhaust pipe; studies show that fuel evaporation con- 
tributes 20-30% of total hydrocarbons emitted; various design 
changes covering carburetor and gas tank can reduce and 
eliminate evaporation losses from current fuel systems. 

Fans. See Automobile Engines—Cooling. 


Fuel Economy. Computer Simulation of Automotive Fuel Econ- 
omy and Acceleration, R.K.LOUDEN, I.LUKEY. SAK—Paper 
n 196A for meeting June 5-10 1960 20 p; see also abstract in 
SAE—J v 68 n 9 Sept 1960 p 52-5. Applications of vehicle 
simulation programs at Buick Motor Div; development of 
mathematical model which could accurately predict acceleration 
and economy; method of analysis used and equation develop- 
ment for two cases; technique for computing automobile high- 
way fuel consumption consists of four steps which are out- 
lined; instrumentation for road test data. 


Forecasting Specific Fuel Economy, P.M.CLAYTON. SAE 
—Paper n 199B for meeting June 5-10 1960 9 p. Approach 
taken by Ford Motor Co consists of determining vehicle power 
required at flywheel and adding computed engine friction to 
obtain indicated horsepower vs engine speed; indicated specific 
fuel economy is then determined which, when combined with 
indicated horsepower, vehicle velocity, and fuel density, yields 
miles per gallon; problem of method used to obtain engine 
friction and indicated specific fuel economy; details of solution. 


More Miles Per Gallon for Big Cars, Too, P.C.ACKERMAN. 
SAE—Paper n $223 for meeting Dee 8 1959 (Metropolitan 
Sec) 12 p. Problems which impede attainment of economy 
goals; examples of need to improve existing components and 
add new ones in order to provide accessories, performance 
and economy all at same time; how average driver can obtain 
better fuel economy without sacrificing any comforts and 
without buying car designed especially for economy; this 
point is proved by results of informal fuel economy contest at 
Chrysler proving grounds, using four Valiants as test vehicles. 


Several Possible Paths to Improved Part-Load Economy of 
Spark-Ignition Engines, A.E.CLEVELAND, I.N.BISHOP. SAB 
Paper n 150A for meeting Mar 15-17 1960 28 p; see also 
abstract in SAE—J v 68 n 8 Aug 1960 p 26-82. It is shown 
that due to many losses in conversion of heat to mechanical 
energy, gallon of fuel provides less than % of its mechanical 
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equivalent of useable energy at flywheel; losses are described 
and their magnitude at one speed and road load corresponding 
to speed and road load of compact car operating at 40 mi 
per hr appraised; areas where improvements in efficiency may 
be obtained. 

Fuel Injection. Bosch-Kinspritzausruestung fuer Viertakt-Ottomo- 
toren mit Mengenteiler-Saugrohreinspritzung, O.KBERLE. Mo- 
tortechnische Zeit v 20 n 9 Sept 1959 p 331-4. Bosch fuel 
injection system for 4-stroke internal combustion engines with 
volumetric distributor-intake fuel injection ; construction details 
and performance of system used in Mercedes-Benz 220 SE; 
components include electric fuel supply pump, fuel filter, 
injection pump, mixture regulator, volumetric distributor, 
intake valves, pipes and accessories; diagrams. 


Fuel Injection Equipment for Multi-Fuel Engines, H.HOGE- 
MAN. SAE—Paper n §221 for meeting Nov 12 1959 (Baltimore 
Sec) 16 p; see also abstract in SAE—J v 68 n 3 Mar 1960 
p 91. Although basically equipment is similar to that of 
conventional diesel engine, additional considerations must be 
taken into account in order to operate equipment successfully 
on C. I. fuel and even gasoline; modifications required for 
APE type multi-plunger fuel injection pump, PSB single 
plunger pump and other fuel injection pumps. 

Gas Turbine. See Gas Turbines—Automotive. 


ee See also Automobile Engines—Combustion; Spark 
ugs. 

Transistor Switched Ignition Systems, G.E.SPAULDING, JR. 
SAE—Paper n 132A for meeting Jan 11-15 1960 29 p; see 
also SAE—Trans v 68 1960 p 611-19; SAE—J v 68 n 5 May 
1960 p 46-51. Limitations of present systems to fire fouled 
spark plugs and develop sufficient voltage for higher com- 
pression ratio, higher speed engines; approach by Electric 
Auto-lite Co, Toledo, Ohio, in employing power transistors to 
switch increased currents imposed by increased ignition de- 
mands; use of “slow coil’ to adapt germanium transistor to 
h-vy ignition system; transistorized ignition circuit; imme- 
diate and expected applications. 

Knock. See Automotive Engines—Combustion ; Automotive Fuels 
—Detonation. 


Light Metals. See also Automobile Engines—Rolls Royce; Au- 
tomobile Manufacture—Die Casting. 


Corrosion Resistance of Aluminum Automobile Engine Com- 
ponents, A.M.MONTGOMERY. SAE—Paper n 147B for meet- 
ing Mar 15-17 1960 10 p; see also abstract in SAE—J v 68 
n 8 Aug 1960 p 46-7. Engine and road tests of aluminum 
cylinder heads on cast iron blocks, and aluminum coolant 
system components on iron and all aluminum engines, by 
Alcoa Research Laboratories; all aluminum engine provides 
essentially trouble-free system; combination aluminum iron 
engine requires precautions in design to minimize corrosion ; 
aluminum casting alloy which contains appreciable quantity 
of copper is more compatible with cast iron than other alloys. 

Ou en est le moteur d’automobile en aluminium, V.BOG- 
HOSSIAN. Revue de l’Aluminium v 387 n 277 June 1960 
p 727-40; see also English translation in Light Metals v 23 
n 270 Nov 1960 p 298-301. Present status of aluminum auto- 
mobile engine; conditions likely to offer best possible com- 
promise between highest output and lowest cost of light alloy 
engine; features of optimum light alloy engine described; it is 
recommended that study should be made with mind free from 
technical prejudices. 

Lubrication. See Lubricating Oil—Automobile Engines. 

Maintenance and Repair. Electricity Takes Over in Heating 
Caustic Solution, A.MARTEL. Elec Light & Power v 38 n 17 
Sept 1 1960 p 40-1. New method of cleaning automobile, truck 
and tractor motors for repair, used by Compagnie Beauce 
Moteurs Enrg, St-Georges-de-Beauce, Que; steel tank contain- 
ing 400 gal of caustic solution into which motors are placed, 
is heated by two 5-kw immersion heaters. 

Manufacture. See Automobile Manufacture. 

Mounting. See Automobiles—Engine Mounting. 

Noise. See Automobiles—Noise. 

Pistons. See Piston Rings; Pistons. 

Rolls Royce. Design and Production Highlights of Rolls-Royce 
Aluminum V-8 Engine, D.SCOTT. Automotive Industries v 122 
n 2, 4 Jan 15 1960 p 66-9, Feb 15 p 60-2, 100, 102. New 
engine for Rolls-Royce and Bentley models, on test beds for 
5 yr, is in form of 90° Vee, with 4.1-in. bore and 3.6-in. 
stroke giving displacement of 380 cu in.; it is estimated to 
deliver at least 200 hp; use of high silicon aluminum alloy for 
cylinder block head and inlet manifold; other construction 
details and unusual features of auxiliaries. 


Rotary. See Internal Combustion Engines—Rotary. 


Soviet Union. V-Four Engine in Russian Small Car. Automobile 
Engr v 50 n 10 Oct 1960 p 415. Russian Zaporozhets (Cossack) 
small car originally had horizontally opposed 4-cyl engine, 
but latest power unit is 90° V-four layout; it retains bore 
and stroke measurements, 66x55.5 mm, and air cooling; engine 
is mounted at rear and four throws of crankshaft are arranged 
in two planes; additional shaft, revolving in opposition to 
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erankshaft, is introduced; maximum power output is said to 
be only 20 bhp at 4000 rpm. 

Spark Plugs. See Spark Plugs. 

Studebaker. New Overhead Valve Engine for 1961 Studebaker 
Lark. Automotive Industries v 123 n 6 Sept 15 1960 p 60-2. En- 
gine replacing L-head Six, has 3 in. bore, 4 in. stroke, and 170 
cu in. displacement, develops 112 bhp at 4500 rpm, compared 
with 90 bhp for old engine; torque is 154 lb-ft at 2000 rpm; 
adoption of timing gears, replacing timing chain drive; 
schematics. 

Testing. See Automobiles—Testing. 


Valves. Druckverlust und Gasdurchsatz bei gleichstromgespuelten 
2-Takt-Motoren, E.H.MEHLHORN. Technische Mitteilungen 
Krupp v 17 n 4 Sept 1959 p 167-71. Pressure loss and gas 
flow in end-to-end scavenging 2-stroke engines; discussion of 
methods for increasing efficiency of engine by improved design 
of exhaust valves and valve ports; illustrations. 

Some Aspects of Valve Gear Design, C.A.BEARD. Instn 
Mech Engrs—Proc (Automobile Div) n 2 1958-1959 p 49-62 
(discussion) 87-110. Fundamental formulas relating cam veloc- 
ity and acceleration with physical sizes; review of principal 
types of acceleration curve to be found in use in modern 
automotive engines; valve spring design, contact stresses, and 
effects of valve train flexibility on high-speed operation; effect 
of tolerances on cam acceleration. 

Valve Spring Production. Automobile Engr v 50 n 6 June 
1960 p 267-70. Manufacturing procedures used at George Salter 
and Co, Ltd, West Bromwich, England; establishment of 
design principles, program of fatigue research carried out 
to evaluate effects of different heat-treatments, shot-peening 
operations, and surface finishes; equipment used. 

Why Valves Fail, AK.HANNUM. SAE—Paper n 249A for 
meeting Oct 25-27 1960 15 p, 1 folding sheet. Flow chart, 
determining possible causes of valve failures, indicates two 
major kinds: burning and breakage; two major types of 
variables contributing to these failures: mechanical and 
thermal; cause of burning and breaking are examined. 

Why Valves Succeed, T.N.TUNNECLIFFE, L.F.JENKINS. 
SAE—Paper n 249B for meeting Oct 25-27 1960 15 p. Examin- 
ation of factors other than valve design which influence valve 
life, such as engine design, chemical environment, engine 
manufacturing, and maintenance; factors to consider in 
physical design or shape; evaluation of properties of valve 
materials and tests to which valve alloys are subjected such 
as hot hardness, stress rupture, and corrosion resistance. 


Vibrations. See Automobile Engines—Combustion. 


Wear. See Automotive Engineering—Research; Lubricating Oil 
—Automobile Engines; Piston Rings—Wear. 


AUTOMOBILE EXHIBITIONS 
See also Motor Buses and Trucks—Exhibitions. 


Europe. L’évolution de l’industrie et la technique automobile 
d’apres les derniers Salons Europeens, R.Le GRAIN-EIFFEL. 
Genie Civil v 137 n 2 Jan 15 1960 p 30-43. Development of 
automobile industry and techniques as observed in last Euro- 
pean exhibitions; exhibitions held in fall of 1959 in Paris, 
Frankfort, London, and Torino show new trends in construc- 
tion and certain changes in accessories; data on production 
and statistics. 

Geneva Switzerland. Geneva 1960 Salon, A.G.GOERTZ. Auto- 
motive Industries v 122 n 9 May 1 1960 p 33-6, 90. Summary 
of trends observed at Geneva Show which revealed following 
points. European new cars are being pointed up in design 
for sale in American market; Furopean car-makers are adopt- 
ing American manufacturing ideas concerning “adaptability” 
of basie car designs to “multiple model’’ varieties; necessity 
for being competitive has arisen; examples of new cars. 


London, England. Bodywork Review. Automobile Engr v 49 n 13 
Dec 1959 p 506-17. One of outstanding features of quantity 
produced bodywork at 1959 London Show was break away 
from accepted principles of unitary, or chassisless construction, 
evident in design of certain 1960 British cars, while some 
American makers are moving in opposite direction, abandoning 
separate chassis in favor of unitary structure; other trends 
observed are changes in styling at front and rear; improve- 
ments in trim and insulation of bodies; photographs. 


London Show Review. Automobile Engr v 49 n 12 Nov 25 
1959 447-96. Entire issue is devoted to 1959 Motor Show 
exhibition in London, and includes review of design trends 
and description of engines, carburation and induction, clutches, 
transmissions, propeller shafts and final drive units, rear and 
front suspension, steering, brakes, electrical equipment and 
heaters. 


AUTOMOBILE FUELS. See Automotive Fuels. 
AUTOMOBILE GEARS. See Automobile Transmissions. 
AUTOMOBILE MANUFACTURE 


See also Automobile Materials; Automobile Plants; Auto- 
mobile Transmissions—Manufacture; Materials Handling—Au- 
tomobile Plants. 
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Assembling Coryair at Chevrolet’s Willow Run Plant. Auto- 
motive Industries v 123 n 4 Aug 15 1960 p 66-9, 141. Such 
features as rear-mounted aircooled engine, integral body and 
frame, make necessary different procedures in assembly tech- 
niques; main assembly line is divided into six sections; final 
assembly conveyor line is 3500 ft long; step-by-step flow chart; 
on final section, car is subjected to inspection and adjustments, 
after which engine is started and car driven off to another 
inspection area to test steering, engine, transmission, etc. 

Building Unitized Bodies at American Motors, W.C.HART- 
LEY. Machy (NY) v 66 n 4 Dee 1959 p 131-7. Single unit 
body construction is outstanding feature of Rambler compact 
cars; how major sub-assemblies are resistance welded on 
“merry-go-round” fixtures, and unitized bodies phosphatized 
and prime-coated; priming accomplished by completely sub- 
merging bodies in unique deep-dip system. 

Control Key to Efficient Mass Production, T.W.BLACK. Tool 
Engr v 44 n 4 Apr 1960 p 73-81. Outstanding examples of 
many types of controls as practiced in production of Ford 
Falcon; planning stages; body and final assembly operations 
majority of which are performed manually; quality control 
procedures, starting at design phase; fully automated machin- 
ing operations for engine production; automatic gaging; gen- 
eral conclusions concerning basic rules for mass production 
manufacturing. 

Economical Press Tooling for Ford Faleon, C.H.WICK. 
Machy (NY) v 66 n 4 Dec 1959 p 124-30; see also Machy 
(Lond) v 96 n 2470 Mar 16 1960 p 584-90. Simplicity of 
design pointed out as most outstanding feature of Falcon; 
new tooling, new equipment, engineering, rearrangement of 
production facilities made necessary by new design of 13,000 


parts; drawing of front fender apron and radiator supports; ° 


portable spot welders used for most assembly operations. 


Electronic Controls Speed Engine Bore Classification, J.R. 
ZURBRICK. Control Eng v 7 n 7 July 1960 p 99-101. Auto- 
matic bore classifier built by Sheffield Corp for Chrysler Corp; 
classifier performs precision engine measurements faster than 
ever before possible and works to tolerances unattainable on 
manned assembly lines. 


Fastening Techniques for Plymouth’s Unibody, D.WARD. 
Assembly & Fastener Eng v 3 n 3 Mar 1960 p 26-32. Assembly 
techniques and equipment used by Plymouth at its Detroit 
assembly plant; special clips and fasteners selected on basis 
of ability to do specified job, must be easy to apply, economical 
and easily installed; sequence of assembly operations; quality 
control methods. 


Ford Piston Lines Retooled for Faleon’s Simplified Six, 
R.H.SPIOTTA. Machy (NY) v 66 n 4 Dec 1959 p 160-7; 
see also Machy (Lond) v 96 n 2469 Mar 9 1960 p 551-7. 
Smooth transition from pistons for high compression V-8 
engines to those for new Falcon in-line 6-cyl engine achieved 
at Ford’s Lima engine plant; two lines torn down, then rebuilt 
and retooled to accommodate smaller piston without need of 
heavy expenditures for new equipment; operations on 10- 
station Motch and Merryweather transfer machine; other 
machining details; plating, bearing-izing, sorting, and assem- 
bling. 

Honing Developments. Automobile Engr v 49 n 10 Oct 1959 
p 402-4. Examples of use of automatic machines built by 
Nagel GmbH, Nuertingen, Germany, suitable for incorporation 
in transfer type production lines; design and operation of 
honing machines; honing of cylinder blocks, brake drums, 
and connecting rods; savings to be made in finishing opera- 
tions. 

Machining Components for New Ford Anglia, R.E.GREEN. 
Machy (Lond) v 96 n 2468, 2477 Mar 2 1960 p 464-72, May 4 
p 988-93. Methods employed for production of inlet and 
exhaust manifolds; front hubs are machined on both sides on 
two similarly tooled Ryder No. 10, Twin-six, Verticalautos, 
at rate of 87 hubs per hr at 80% efficiency; tooling layout 
and operations; advantages of throwaway tip tools over con- 
ventional brazed tip type. 


Mechanized Assembly of Rocker Arms, H.CHASE. Machy 
(NY) v 67 n 2 Oct 1960 p 136-8. Unique 8-station automatic 
machine described was developed for economical assembly of 
rocker arm components for 1960 Buick engines diecast from 
aluminum alloy; operations at various stations indicated, 
with each unit subjected to bending test at station seven. 


Pontiac Pinion Production Features Spherical Grinding, L.B. 
ARSCOTT. Machy (NY) v 66 n 4 Dee 1959 p 117-23; see also 
Machy (Lond) v 96 n 2468 Mar 2 1960 p 495-9. Spherical 
seats on back faces of differential pinions are precision fin- 
ished, true with pitch line within 0.0005 in, on special grinding 
machines; polishing of seats and honing of bores have been 
added to processing to improve quality of gears. 


Production of SIMCA Aronde, P.A.SIDDERS. Machy (Lond) 
v 96 n 2473, 2475, 2478 Apr 6 1960 p 748-59, Apr 20 p 860-71, 
May 11 p 1036-47, v 97 n 2487, 2505, 2507, 2510 July 13 
p 80-92, Nov 16 p 1104-15, Nov 80 p 1220-9, Dee 21 p 1392-1402. 
Methods and equipment employed in new automobile works at 
Poissy. Apr 6: Production of rear axle bearing housing; 
operations up to assembly stage. Apr 20: Machining of casing 
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on large Burr transfer machine. May 11: Manufacture of 
brake drums. July 13: Production of steering and follower 
links. Nov 16: Machining differential housing. Nov 30 : Exam- 
ples of automatic works handling. Dec. 21: Heat treating and 
forming operations. 

Propeller Shafts for Nation’s Auto Makers, F.T.SNYDER. 
Machy (NY) v 66 n 7 Mar 1960 p 134-9; see also Machy 
(Lond) v 97 n 2488 July 20 1960 p 151-6. Illustrated deserip- 
tion of manufacture of propeller shaft tube at Dana Corp, 
Pottstown, Pa. 


Transfer Machining of Aluminum Cylinder Heads for Com- 
pact-Car Engines. Machy (NY) v 66 n 4 Dee 1959 p 172-6 ; 
see also Machy (Lond) v 96 n 2468 Mar 2 1960 p 476-9. 
Details on design of transfer machine for aluminum cylinder 
heads used on one of new compact car engines. 


Die Casting. See also Automobile Manufacture—Foundry Prac- 


tice. 


American Motors Reports on Die Cast Engine Block, E.W. 
BERNITT, R.H.ISBRANDT. Precision Metal Molding v 18 
n 10 Oct 1960 p 34-8. 1961 Rambler Classie Six equipped with 
aluminum die cast cylinder block; elimination of human 
element in casting process as one of biggest advantages of 
die cast engine; problems in manufacture of die cast cylinder 
block made by Doehler-Jarvis Div of National Lead Co; 
precision sand cast prototypes used; weight reduction obtained ; 
cylinder liners centrifugally cast ; adequate strength in threaded 
holes achieved; how blocks are made. 


Chemical Deburring Solves Problem for A. C. Spark Plug, 
G.H.POLL, Jr. Products Finishing v 24 n 2 Nov 1959 p 44-7. 
Importance of freedom from burrs in producing cup-shaped 
gasoline filter cap that fits over glass filter bowl; part is zinc 
die casting made of Zamac alloy; problem solved by converting 
from hand burring operation to chemical deburring; new 
automatic method has eliminated troublesome burrs’ while 
effecting substantial savings; barrel process cycle described. 


Engine Blocks and Their Components in Aluminum Die 
Casting, A.F.BAUER. SAE—Trans v 68 1960 p 385-95. Indexed 
in Engineering Index 1959 p 112 from SAB Paper n 8201. 


Integrated Line Uncorks Die-Casting Bottlenecks at AC 
Spark Plug, A.CHILDERS. Am Mach/Metalworking Mfg v 104 
n 17 Aug 22 1960 p 162-4. Production of automobile instrument 
panels at Flint, Mich plant; fully integrated production line 
for making large ornamental automotive die castings sim- 
plifies scheduling, conserves valuable space, speeds processing, 
and makes better use of manpower; operations described. 


Low Pressure Die Casting of Crankcase and Gearbox Parts, 
R.E.GREEN. Machy (Lond) v 96 n 2465 Feb 10 1960 p 308-10; 
see also similar unsigned article in Foundry Trade J v 109 
n 2285 Sept 22 1960 p 368-7. Dies for crankcase and trans- 
mission case castings for new rear engined Corvair car pro- 
duced by Alumasc, Burton Latimer, Northamptonshire; dies 
delivered to Chevrolet foundry at Massena, NY, have been 
converted for semi-automatic operation by means of hydraulic 
cylinders and elaborate control units; design of dies described. 


Electroplating. See Automobile Manufacture—Finishing. 
Finishing. See also Aluminum and Alloys—Anodiec Oxidation ; 


Automobile Manufacture—Quality Control. 


Accent on Corrosion-Proofing. Products Finishing vy 24 n 10 
July 1960 p 60-2, 64. Completely new finishing system in- 
stalled at Plymouth Assembly Plant in Detroit; lower parts 
of car bodies are immersed in seven different cleaning, phos- 
phatizing, rinsing and priming solutions; during this process, 
upper exteriors of bodies receive comparable protective treat- 
ments by spray applications; after extensive metal preparation 
and rustproofing sequence, bodies are painted with epoxy 
primer and two coats of baked-on “super”? enamel; operations 
and equipment described. 


Anodized Aluminum Auto Trim, W.C.COCHRAN, E.T. EN- 
GLEHART, D.J.GEORGE. Modern Metals v 16 n 9 Oct 1960 
p 82, 84, 86. Report of studies made by Alcoa, which led to 
development of new bright finishing alloys, procedures that 
enhance image clarity, better sealing methods, and more 
reliable tests ; new cleaners that are compatible with aluminum, 
are recommended for automatic car washing. 


Automatic Polishing with Liquid Composition. Electroplating 
& Metal Finishing v 13 n 4 Apr 1960 p 130-2. Experience at 
Vauxhaull Motors with use of American Acme automatic polish- 
ing machine fed with Efeo-Stevens liquid polshing composi- 
tion, and of Morrisflex-Hammond horizontal return straight 
line machine converted to use same liquid composition; two 
machines described, with particular reference to their use of 
liquid polishing composition. 


Chrysler Corporation’s New Corrosion Protection Process, 
C.P.DURBIN. SAE—Paper n 134C for meeting Jan 11-15 1960 
10 p. Study of corrosion protection treatments to interior 
surfaces of body structural members; areas requiring protec- 
tion ; supplementary protection given to areas not coated with 
immersion primer or which are expected to be subjected to 
extremely severe corrosive environments ; steps employed in 
process. 
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Conveyor Painting of Simca Cars. Electroplatin 
Finishing v 13 n 10 Oct 1960 p 379-80. New Se ae te 
plant at Poissy, France, demanded particularly involved 
scheme of mechanical handling, with added complication of 
two production lines operating in parallel yet at widely 
differing speeds; G.W.King ‘Dual Duty” overhead conveyor 
system employed in which loaded trolleys are never fixed to 
moving chain, but are propelled by pusher dogs fitted to 
links; this makes possible transfer from one line to another 
storage in live-line-or dead line, ete. A 


Corrosion Prevention in Automobile Bodies, T.P.HOAR. 
Instn Mech Engrs—Proc (Automobile Div) n 2 1957-58 p 53-9 
(discussion) 59-63. Problems arising with regard to organic 
finishing of car body work at edges, corners, ete are discussed 
in relation to general principles of design and testing ; advan- 
tages and disadvantages of various types of trim finishes; 
temporary corrosion prevention applied to finished bodies for 
period after manufacture, but before service; corrosion preven- 
tion by user; cleaning and polishing method; principles of 
corrosion testing. 


Decorative Plated Coatings of Improved Durability, D.M. 
BIGGE. SAE—Paper n 147A for meeting Mar 15-17 1960 10 p; 
see also abstract in SAE—J v 68 n 8 Aug 1960 p 92, Plating 
ve ZY Csak Mital Noy 1960 p 1263-8. Semi-bright nickel process is 
employed since Oct 1945 for plating of automobile bumpers, 
replacing Watts nickel process because first has better leveling 
properties and is easier to buff; possibility of reducing labor 
costs by depositing bright nickel over semi-bright nickel layer 
is investigated; 1 yr’s atmospheric exposure at Miami, Fla, 
Detroit, Mich, and Pittsburgh, Pa, showed that use of buffed 
Watts nickel or semi-bright plus bright nickel gave superior 
performance. 


Development of Corrosion Control 
Corporation Single Unit Construction Body, J.L.Moynar, 
W.SNYDER. SAE—Paper n 134B for meeting Jan 11-15 
1960 7 p. Approach applied to overcome corrosion problem 
particularly evident in areas of country using de-icing chem- 
icals on streets and roads; it was found that corrosion was 
well advanced on uncoated inside surfaces of lower box 
sections; program undertaken to coat these surfaces with 
deep dip primer, reinforced with application of inhibited wax 
in most critical areas; preparation of body for deep dip primer. 

Finishing New Anglia, E.H.LLOYD. Metal Finishing J v 5 
n 59 Nov 1959 p 393-410; see also unsigned article in Machy 
(Lond) v 95 n 2452 Nov 11 1959 p 1005-10. Description of 
new plant and facilities; details of P.T.A. building where 
painting, trimming and final assembly of complete range of 
Ford cars (including new Anglia) will be carried out; metal 
finish; paint shop; water treatment in paint shop. 

Influence of Variations in Surface Properties of Steel on 
Corrosion Resistance of Body Panels, G.L.LEITHAUSER. 
SAE—Paper n 134A for meeting Jan 11-15 1960 6 p; see also 
abstract in SAE—J v 68 n 3 Mar 1960 p 37. Program to 
determine cause of corrosion differences noted in tests made 
in 1954 and repeated in 1959; tabulated results of samples 
from 19 different heats; results of primer systems tested 
showed that most effective system consisted of acrylic-type 
flash primer applied to phosphated steel prior to primer sur- 
facer with no intermediate baking; further study required. 

Intensifikatsiya protessov gal’vanicheskikh pokrytii, G.E. 
TAURIT. Vestnik Mashinostroeniya v 39 n 2 Feb 1959 p 65-9; 
see also English translation in Electroplating & Metal Finish- 
ing v 13 n 3 Mar 1960 p 85-8, 90. Developments in electroplat- 
ing at Gor’kiy Motor Car Works, Moscow; use of periodic 
reverse current in copper plating, and cyanide zine plating 
in baths containing sodium sulphite; bright nickel plating. at 
higher current densities by addition of sodium fluoride; im- 
mersion tin plating of aluminum pistons in hot solution of 
stannous chloride, caustic soda and hydrogen peroxide; ultra- 
sonies in plating ; automatic polishing. 

Two Rough for One Finish at Ford. Grinding & Finishing 

v 6n 3 Mar 1960 p 37-9. New 3438-ft long fully automated 
line for polishing high quality steel sheets for automotive 
bumper stampings at Ford’s Monroe plant, is unique setup that 
combines two roughing lines to feed one finishing line; 
roughing lines can be solved to obtain required stock removal 
while ‘finishing line works at maximum efficiency; setup and 
operations described. 
Forming. Heavy-Gage Stampings Produced in Fully Mechanized 
Setups, H.CHASE. Machy (NY) v 66 n 4 Dec 1959 p 168-71 ; 
see also Machy (Lond) v 96 n 2475 Apr 20 1960 p 879-82. 
Production of bumper parts for passenger cars and trucks 
at Livonia, Mich Chevrolet plant; blanks are loaded automatic- 
ally and practically all unloading of stampings is accomplished 
by air operated swinging arm or horizontal extractors ; belts 
or walking beam conveyors carry stampings from press to 
press. 

Mechanisierte Pressenstrassen in der Kraftfahrzeugindustrie, 
H.H.FAENSEN, A.J.MOHR. Werkstatt u Betrieb v 93 n 3 
Mar 1960 p 121-5. Mechanized press lines in automotive indus- 
try; transition from manual work to mechanized progressive 
operations; forming of sheet metal body parts ; equipment and 
operations described and illustrated. 
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Programmed Skip-Punching Perforates Variety of Blanks. 
Automation v 7 n 4 Apr 1960 p 90-1. Continuously cycling 
press of Saco-Lowell Automotive Div with skip-punching device 
is controlled by automatic programming counter; desired pat- 
tern of punching and skipping is set up by placement of pins 
in program cylinder which is part of counter. 


Stampings for Studebaker’s Convenience-Size Lark, E.J. 
LIEVENS. Machy (NY) v 66 n 4 Dee 1959 p 153-9. Stamping 
of fenders and grille panels on heavy press lines described ; 
procedure for sub-assembling hoods. 


Foundry Practice. See also Aluminum and Alloys—Bonding ; 
Foundry Practice. 


Casting Aluminum Parts for Corvair Engine, R.H.HERR- 
MANN. Foundry v 88 n 8 Aug 1960 p 57-9. Average yield of 
about 95% on Corvair engine parts obtained by Chevrolet- 
Massena foundry; high rate is attributed to use of l-p per- 
manent molding and minimum melting cost for aluminum; 
foundry’s newest permanent mold machines are rotary auto- 
matic piston casting units, each capable of producing 600 
strutted aluminum pistons per hour; quality control. 


Ford’s New Foundry in Britain, J.GRINROD. Automotive 
Industries v 121 n 11 Dec 1 1959 p 52-3, 63. Thames foundry 
at Dagenham, Essex, England, is fully automated and has 
daily capacity of approximately 400 tons of finished castings, 
such as cylinder blocks, heads and large tractor components ; 
equipment used and operational procedure. 


How Chevrolet Casts Aluminum for Corvair Engine. Modern 
Metals v 16 n 6 July 1960 p 38, 40, 43; see also Light Metal 
Age v 18 n 7-8 Aug 1960 p 8-12. Molten metal, from neigh- 
boring Reynolds smelter, is used in 13 parts produced at 
foundry near Massena, NY; unique permanent mold process 
is employed in addition to conventional permanent mold and 
die casting. 


Integrated Mold and Core Line, R.H.HERRMANN. Foundry 
v 88 n 9 Sept 1960 p 158-9, 161-2. Gray iron cylinders used 
in air cooled Corvair engine are cast in shell molds at foundry 
of Chevrolet Motor Div, Tonawanda, NY; molds and _ shell 
cores are made on same line of three, two-station shuttle 
blow machines; four cylinders are made in mold; mold and 
core making; mold assembly; castings cleaning; sand reclam- 
ation. 


Investment Casting at Renault, M.MARINIER. Foundry 
Trade J v 108 n 2265 May 5 1960 p 557-61. 90% of foundry 
output is mass produced motor car parts and 10% jig and 
tool castings in series of from 10 to 1500 castings; all patterns 
are made from commercial polystyrene; no close tolerances 
are particularly required; method described has made _ pos- 
sible production of castings at lower cost than by any other 
method; observations made concerning improvements in pre- 
cision of patterns. 


Memo on Maintenance Based on Casting Line Experience, 
N.LUTHER. Automation v 7 n 4 Apr 1960 p 71-5. Improve- 
ments eliminating or speeding maintenance of automated mold 
line of Pontiac Foundry, Mich; engineering for improved 
maintenance includes modification of existing equipment com- 
ponents, design of new components, and development of new 
processing methods; electric controls; sand and flask handling. 


New Slant on Economy Car Engine, R.H.HERRMANN. 
Foundry v 87 n 12 Dec 1959 p 68-71. 30° of slant from vertical 
is distinguishing feature of new 6-cyl Valiant engine; engine 
block and head castings; unusual, permanent molded aluminum 
intake manifold and sand cast gray iron exhaust manifold 
with large radius curves favor fuel economy. 


Sand Casting Aluminum for Rolls-Royce V-8, A.S.BRETT. 
Foundry v 88 n 7 July 1960 p 64-71. Production at Birming- 
ham Aluminum Casting (1903) Co, Swethwick, England of 
erankease and cylinder head for 1960 Rolls-Royce; melting, 
molding, coremaking and other operations described; engine 
weighs no more than its cast iron 6-cyl predecessor, although 
its swept volume of 2630 ce is 27% larger. 


Heat Treatment. Unique Two-Stage Case Hardening Improves 
Product, Reduces warpage, R.BUYEA. Indus Heating v 26 
n iZ Dec 1959 p 2458-60, 2462. To prevent warpage on critical 
parts that require cases up to .030 in., New Process Gear Div 
of Chrysler Corp, employs 2-stage treatment in new mechan- 
ized batch-type furnace installation ; unit comprises two Alicase 
enclosed quench type furnaces, spray type washer, air recircu- 
lating draw furnace and 2400 cfh atm generator, built by 
Surface Combustion Corp, Toledo, Ohio; types of parts treated: 
details of furnace construction. 

Inspection. See Automobile Manufacture—Quality Control. 

Japan. Motor Car Production in Japan, R.E.GREEN. Machy 
(Lond) v 96 n 2488, 2484, 2485 June 15 1960 p 1426-36, June 
22 p 1552-62, June 29 p 1640-7. Survey of products, plant 
layout, and methods employed by Toyota Motor Co. June 15: 
Toyota vehicle production ; Toyopet passenger cars; Motomachi 
ear assembly plant; paint shop; trimming and assembly shops ; 
production control room. June 22: Operations performed on 
steering boxes and front suspension ball joints components. 
June 29: Production of rear axle differential carriers; descrip- 
tion of special purpose welding machines for rear axle com- 
ponents. 
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Quality Control. Chrysler Imperial Quality at Work, G.T.POI- 
RIER. Automotive Industries v 122 n 7 Apr 1 1960 p 33-8, 18. 
Integrated quality program is aimed directly at quality im- 
provement of models presently produced and future models 
to come; outline of audit system involving four basic cate- 
gories of quality checked; body-in-white metal, water-seal test, 
visual body finish check and functional 30-min road test; 
daily audit reports check on assembly operations in 38 Zones 
which are listed; how fully developed four-point quality con- 
trol system works. 


High Cost of Goofing, B.I.LRAYSOR, H.R.BOLTON. SAE 
Paper n 111A for meeting Jan 11-15 1960 10 p. Approach 
taken by Harrison Radiator Div of General Motors Corp, 
Lockport, NY, with regard to quality control which depends 
to large extent upon quality attitude of all employees; problem 
is approached through improved communications with em- 
ployees and recognition of accomplishments made. 


Sampling Plans—Statistical Aid to Visual Inspection, C.K. 
DIVERS. Indus Quality Control v 16 n 7 Jan 1960 p 8-9. 
Application of AOQL (Average Outgoing Quality Limit) _to 
control of quality of parts leaving polishing department, prior 
to plating; inspection procedures followed, plans used, and 
advantages gained at Brown-Lipe-Chapin Div of General Mo- 
tors Co. 


Welding. See also Welding, Electric Resistance—Spot; Welds 
Testing. 


Welding Lincoln Grille, W.O.SHROPSHIRE. Modern Metals 
vy 16 n 2 Mar 1960 p 52, 54. Aluminum grille for 1960 car is 
made up of 58 parts consisting of 28 extrusions, 10 mounting 
brackets, and 20 mounting bracket rivets; it has 146 spot welds 
and eight heliwelds; actual welding time is 1 min and 15 sec; 
welding process is completely automatic except for locating 
individual parts in welding jig. 

Welding of Stub Frames for Chrysler Unibody, D.H.WICK. 
Machy (NY) v 66 n 4 Dee 1959 p 144-52; see also Machy 
(Lond) v 96 n 2471 Mar 23 1960 p 660-7. Automatic, contour 
are welding of components with carbon dioxide shielding gas, 
automated final assembly line, and unit for automatically 
stacking painted assemblies described. 


Welding—Primary Production Method for Motor Vehicles, 
A.W.SHEARER, N.M.LLOYD. Automotive Industries v 121 
n 11 Dee 1 1959 p 43-60, v 122 n 3, 5, 7, 9 Feb 1 1960 p 35-7, 
74, 78, 82, 86-8, Mar 1 p 47-50, 58, Apr 1 p 39-43, 86, May 1 
p 55-6, 65, 76, 78. Dec 1 1959: Are welding processes for 
automotive applications and equipment used. Feb 1 1960: 
Analysis of trends observed. Mar 1: Resistance welding. Apr 1: 
Seam and projection welding. May 1: Gas Welding and mis- 
cellaneous methods. 

AUTOMOBILE MATERIALS 
See also Automobiles—Design. 


Least Expensive Material for any Required Part, J.GURSKI. 
SAE—J v 68 n 8 Aug 1960 p 62-5. Potential areas for savings 
relating to automotive materials are reduction of metal and 
process cost, standardization, stabilization of engineering draw- 
ings and use of standard tolerances; practical examples of 
how proper material selection methods keep costs down are 
given in case histories; methods used and results obtained in 
case of automotive piston pin, rear axle driving gear, rear axle 
shaft, universal joint bearing race, radiator tubes and water 
pump pulley hub. 


Cast Iron. Ductile Iron—Today and Tomorrow, W.H.DAWSON. 
Automotive Industries v 122 n 1 Jan 1 1960 p 50-1, 74-76. 
Use of ductile iron in engine manufacture, particularly in 
erankshafts, rocker arms and differential carriers; chassis 
uses; ductile iron die applications used in manufacture of 
various body components; possible future of ductile iron. 


Spheroidal Graphite Cast Iron, G.FITZGERALD-LEE. Auto- 
mobile Engr v 50 n 4 Apr 1960 p 148-51. Mond Nickel Co, 
Ltd, is producing cast iron in which graphite is in form of 
spheroids, resulting from presence of small amount of mag- 
nesium retained in iron; although true cast iron, material 
combines high strength, toughness and ductility with excellent 
casting properties and good machinability; tabulation of 
mechanical properties, typical properties of heat-treated and 
alloyed S.G. iron, and summary of fatigue properties of S.G. 
iron and other materials; Wohler tests; applications. 

Corrosion. See Automobile Manufacture—Finishing. 
Fasteners. See Fasteners. 
Fatigue. See Metals and Alloys—Fatigue. 


Light Metals. See also Automobile Engines—Light Metals: Au- 
tomobile Manufacture—Foundry Practice. 


Are We not Seeing Birth of Real “People’s*Car’? Tin Sept 
1959 p 213-15. Survey of postwar production of inexpensive 
automobiles in Europe; effect on tin consumption of recent 
developments in Europe and United States; chart covering 
period 1938-1959 relates tin consumption to automobile pro- 
duction for six countries. 


_ What’s Needed to Expand Use of Aluminum Automotive 
Castings, R.F.THOMSON. Foundry v 88 n 3 Mar 1960 p 86-9; 
see also Modern Castings v 37 n 3 Mar 1960 p 30-5. Aluminum 


Plastics. 


AUTOMOBILE MATERIALS—Continued 


in pistons and transmisson parts; potential applications for 
aluminum castings include cylinder blocks and heads, brake 
drums, ete; good wear resistance offered by high silicon alloys ; 
their refinement with phosphorus; discussion of significant 
developments such as improved quality and physical properties 
of diecastings, decreased heat treating cycles, etc, which would 
further permit decreased vehicle weight through use of 
aluminum castings. 

See also Automobile Materials—Textiles. 


‘Autofil’ Epoxide Resin Based Filler. Automobile Engr v_ 50 
n 2 Feb 1960 p 80-2. New material and method for filling 
seams and voids in bodywork in high rate production, devel- 
oped by Kenilworth Mfg Co, Ltd; “Autofil” is plastic com- 
pound consisting of intimate mix of two compositions, harden- 
ing agent and epoxide resin; it is devoid of metal; advantages 
and applications; bench mounted mixing and dispensing 
machine cycles in 35 see to produce 12 oz charge of filler ; 
volume equivalent to that of 105 lb of lead can be dispensed 
in 20 min. 

Automobile Bodies in Polyester/glass. Brit Plastics v_ 33 
n 2 Feb 1960 p 44-53. Basic economies of polyester/glass 
materials for small and medium production requirements ; 
projects now in production in United Kingdom typifying most 
advanced techniques in contact molding; advantages and 
disadvantages of polyester/glass for body construction. 

Current Uses of Plastics. Automobile Engr v 50 n 1 Jan 
1960 p 19-21. Review of more important applications of syn- 
thetic materials to automobile practice; use of glass reinforced 
polyester resin to car bodies which include those for Berkeley, 
Daimler, Elva, Fairthorpe, Jensen, Lotus, Nobel, Peerless, 
Reliant, and Turner cars; examples of commercial vehicles ; 
uses of polyester-glass moldings and applications of phenolic 
resins; plastics coating of metal components, either by extru- 
sion, spraying or dipping. 

Expanding Polymer Horizon, J.H.DuBOIS. SAE—Trans v 68 
1960 p 77-84 (discussion) 84-5. Indexed in Engineering Index 
1959 p 115 from SAE Paper n 827. 


Formulation of Polyamide-Epoxy Fairing Compounds for 
Automobiles, D.E.PEERMAN, D.E.FLOYD. Soe Plastics Engrs 
—J v 16 n7 July 1960 p 717-19. Two general types of organic 
solders (fairing compounds), polyester and epoxy type; desired 
handling characteristics of compounds; physical requirements ; 
major components of plastic body solder based on polyamid- 
epoxy blends; effect of fill and filler blends on adhesion and 
impact resistance. 


Fundamentals of Polymer Progress, H.MARK. SAE—Paper 
n 119A for meeting Jan 11-15 1960 8 p; see also abstract in 
SAE—J v 68 n 4 Apr 1960 p 26-8. Survey on present use of 
polymers in automobile tires, ete; how performance of pres- 
ently used materials could be improved from point of view 
of producer and ultimate uses of vehicle; probable progress in 
polymer science and technology is formulated and increased 
future application of polymers in vehicle industry predicted. 


New Elastomers Break Old Barriers, R.P.SCHMUCKAL. 
SAE—Trans v 68 1960 p 193-204. Information on each of 
newer materials for automotive applications, their molecular 
structure, advantages and shortcomings, some current and 
potential applications, and price picture; new elastomers are 
compared to existing materials. 


1961 Autos: Proving Ground for Plastics. Modern Plasties 
v 38 n 3 Nov 1960 p 85-90, 190, 192, 195-6, 198. More than 
300 components made of plastics appear in 1961 passenger and 
commercial vehicles; applications include phenolic-glass head- 
liner, acetal handles and window cranks, acrylonitrile-buta- 
diene-styrene instrument cluster, acetal housing, high-density 
polyethylene heating duct, and polypropylene accelerator pedal 
with molded-in integral hinge. 


Plastics in Auto Industry, R.H.DEAN,. Soe Plastics Engrs 
—J v 15 n 11 Nov 1959 p 968-9. Rubber, metal and plastics 
comprise major engineering materials used in automotive 
tubing; plastics offer superior aging characteristics, better 
chemical resistance and greater physical strength over rubber; 
their corrosion resistance and greater flexibility result in ease 
of assembly, and generally lower costs than metals. 


RP Molds Bring 85% Die Cost Reduction. Modern Plastics 
v 38 n 2 Oct 1960 p 98-9. Conversion of standard automobiles 
to ambulances, funeral coaches, and similar vehicles has 
turned from sheet metal to fibrous glass reinforced epoxies 
for production molds and actual parts; cost for molds was 
up to 85% less than that of metal dies; because of relatively 


small volume, this method is most economical production 
technique. 


Structural Adhesives in Automobiles, A.F.THOMSON, A.F. 
MARTIN. SAE—Paper n 145A for meeting Mar 15-17 1960 
11 p; see also abstract in SAE—J v 68 n 5 May 1960 p 62-3. 
Emphasis is on two polymers, epoxy systems and_nitrile- 
phenolic combinations; load and _ corresponding elongation 
readings were taken from linear portion of stress-strain curve 
and calculations made for secant modulus according to given 
formula; tensile shear strengths of typical adhesive bonds 
over wide temperature range are shown; details of tensile 
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shear or overlap shear test; bend strength test, vibrational 
fatigue test, beam shear, and peel tests; sequence of operations 
most effective in obtaining maximum performance, 


Powder Metal. Fugenfreies Eingiessen von Formkoerpern aus 
Aluminium-Sintermetall in Aluminium-Gussteile, H.KESSLER. 
Metall v 13 n 12 Dee 1959 p 1124-7; see also English transla- 
tion in Metal Industry v 96 n 16 Apr 15 1960 p 321-4. Joint- 
free pouring in of sintered aluminum powder shapes (SAP) 
in aluminum castings; description of development of process, 
which will make it possible to utilize superior thermal proper- 
ties of SAP in automotive engine parts; initial difficulties are 
traced (mainly to residual oil in SAP) and methods of over- 
coming them described; illustrations. 


Protective Coatings. See Automobile Manufacture—Finishing. 


Rubber. Design Trends in Automobile Elastomers. Rubber & 
Plastics Age v 41 n 3 Mar 1960 p 287. Neoprene, “‘Hypalon’ 
chlorosulphonated polyethylene, and ‘Viton’ fluoroelastomer 
have unusual combination of outstanding properties which 
make all of them attractive to motor-car industry; these 
properties include resistance to ozone, weathering, aging, oil 
and fuel, compression set, low temperature and abrasion. 


Silicones. Automotive Silicone Uses Grow Fast, T.A.KAUPPI. 
Automotive Industries v 123 n 3 Aug 1 1960 p 33-8, 84, 86. 
Silicone products used range from greaselike compounds to 
resinous coatings to rubbers; tabulation of forms and typical 
properties; silicones for automotive design, running gear, 
suspension and braking system applications, new electrical 
components, lubrication, and lubricants; progress of silicone 
technology and future trends. 

Steel. See also Steel—Protective Coatings. 


Les metaux ferreux dans l’industrie automobile, J.POMEY. 
Metallurgia Italiana v 52 n 2 Feb 1960 p 49-62. Ferrous 
metals in automotive industry; trend toward use of low alloy 
or unalloyed steel discussed; this had been made possible by 
progress in development of steels, advanced metallurgical treat- 
ment and improved design of parts; relation existing between 
these parameters and required properties of components ; exam- 
ples. (In French). 

Testing. See also Automobiles—Clutches. 


Application de la méthode de L.Locati au controle de la 
limite de fatigue de piéces d’automobiles, C.DAUBERTES, 
J.BEURET, M.RENOUT, R.CAZAUD. Revue de Métallurgie 
v 57 n 4 Apr 1960 p 337-46. Application of L.LOCATI’s 
method for checking fatigue limit of automobile parts; veri- 
fication partly by statistical methods, of reliability of Locati 
method, which uses only one test piece; results of bending 
fatigue tests on axles, wheels, crankshafts, and journals 
during series production and on small-order pieces were in 
good agreement with conventional 5 million cycle tests. 

Textiles. How Textiles Increase Your Horsepower, R.T.CHATHAM, 
Jv. SAE—Paper n 193A for meeting June 5-10 1960 6 p. 
In automobile upholstery field there are three types of fabrics 
used: piece, yarn, and solution-dyed, each of which has certain 
advantages; development of new fabrics and designs, such as 
Nylon, rayon, acetate, wool and cotton; requirements which 
automobile fabrics must meet with respect to crocking, shade, 
dye stability fading, abrasive testing, and seam strength. 

Trends in Automotive Fabrics, W.E.BELANGER. Modern 
Textiles v 41 n 1 Jan 1960 p 45-8. Methods of selecting fabrics 
from samples, making trials with preliminary selections, 
fabric characteristics required, and parts of car where soft 
trim of different types are used; trends toward elimination 
of stitching, use of nonwoven materials, etc, are suggested. 


Vinyl Fabrics in Big Way. Modern Plastics v 37 in 10 June 
1960 p 104-8, 199. Ford Motor Co automated and integrated 
plant at Mt Clemens, Mich, produces more than 6 million 
lineal yd of vinyl-coated upholstery decorative trim material 
annually ; production of vinyl film begins with dry blending of 
vinyl resin, plasticizer, filter, stabilizers, and lubricants ; under 
heat and pressure, film is laminated to cloth backing. 


AUTOMOBILE PLANTS 
See also Automobile Manufacture. 
Air Conditioning. See Air Conditioning—Industrial Plants. 


Automation. See also Automobile Transmissions—Manufacture ; 
Materials Handling—Automobile Plants. 


Automation and Production of Renault Dauphine, P.E. 
BEZIER. Machy (Lond) v 96 2464 Feb 3 1960 p 268-71. Similar 
to article indexed in Engineering Index 1959 p 115 from SAE 
—Paper n 75T for meeting June 14-19 1959. 


Efficient Conveyor Setup for Valiant Production at Chryler’s 
Haratramck Plant, J.GESCHELIN. Automotive Industries v 
122 n 10 May 15 1960 p 170-2, 138. Body shop at assembly 
plant turns out bodies of unitized construction at rate of one 
every 60 sec; layout of 7th floor area where body assembly is 
completed on main gate line; metal finishing lines for Valiant 
and Dodge bodies, equipment for Bonderizing and priming of 
bodies on 6th floor; sequence of operations in paint shop; 
application of sealers on 5th and preparation of final color 
coat on 4th floor. 


AUTOMOBILE PLANTS—Continued 


L’autocontrollo nelle produzioni industriali, P.LARIZZA. 
Ingegnere v 34 n 8 Aug 1960 p 703-16. Automation in indus- 
trial plants; automatic inspection in Fiat automobile plant; 
automatic control procedures and advantages described. 


Czechoslovakia. Skoda Automobile Plant Boosts Production with 
Western Machines, D.SCOTT. Automotive Industries vy 122 n 1 
Jan 1 1960 p 60-1, 66, 68. Skoda factory at Mlada Boleslav, 
having daily output of 190 units embarked on vast expansion 
program aimed at raising annual production from 50,000 units 
to 400,000 in next decade; examples of machinery and installa- 
tion bought from West and Hast Germany, Switzerland, etc, 
and transfer lines made in Czechoslovakia. 


France. Simca Boosts Car Output with Advanced Machining 
Lines, D.SCOTT. Automotive Industries vy 122 n 10, 11 May 
15 1960 p 82-4, 150, 152, 154, June 1 p 48-50, 88. Organiza- 
tional background of Simca plants producing nearly one-fifth 
of French passenger car total with three basie engines and two 
body shells for 23 models; located on Seine River 25 mi west 
of Paris, Poissy factory concentrates on mechanical parts for 
all models, body for Aronde, final assembly, and Ariane; de- 
tails of machining lines, and operation. 


Great Britain. Austin Production Highlights, D.SCOTT. Aut>- 
motive Industries v 122 n 5, 7 Mar 1 1960 p 41-3, 63, Apr 1 
p 47-9, 78. Mar 1: Examples of new machining and assembly 
installations at Austin factory at Longbridge; final assembly 
of car is divided between Austin and Morris plant at Oxford; 
production of engines and gearboxes is at Longbridge; auto- 
matic Link Line for countershafts is extended to 31 stations 
which turn, wash and mark 4-gear cluster prior to hobbing; 
other equipment used and operational sequence; Apr 1: En- 
gine assembly line on continuous flowline basis. 


Car Body Production. Mass Production v 36 n 4 Apr 1960 
p 86-94. Details concerning Swindon car body plant of Pressed 
Steel Co after 5 yr of operation; first stage in construction 
program provided for press and assembly shop; second press 
and assembly shop was duplicate of first; other buildings and 
future plans; layout and flow of work and material in press 
and assembly shops. 


Description of New Plant and Facilities in Operation at 
Dagenham Works of Ford Motor Co, Ltd. Sheet Metal Indus- 
tries v 36 n 391 Nov 1959 p 708-62, 776. Features of new 
press shop; mechanical handling equipment; use of automa- 
tion; welding equipment for body assembly; assembling new 
Anglia body; metal finish; paint shop; trim and final as- 
sembly; material handling; assembly building; services pro- 
vided. 


Design and Construction of New Assembly Building for 
Ford Motor Company Limited, Dagenham, D.LAX, F.T.BUN- 
CLARK. Structural Engr v 38 n 1 Jan 1960 p 1-19. New 
building is 1215 ft long, 630 ft wide; description of site and 
soil exploration, site leveling and drainage, piling, foundations 
and ground floor slab, concrete and steel frame construction 
of ground floor and superstructure, wood-wool roof paneling, 
conveyor bridge, fire protection, ancillary buildings, and water 
treatment plant. 


Ford Paint Shop. Automobile Engr v 31 n 11 Nov 1959 p 
438-45. In new Paint, Trim and Assembly Building of Ford 
Motor Co, Ltd, Dagenham, all trim and assembly operations 
are carried out, assembly material is received, and plant for 
various services is accommodated; first floor is taken up by 
paint shop; system for scheduling of models, colors, and 2-tone 
combinations, in conjunction with scheduling for trim and as- 
sembly departments; operational procedure, equipment and 
ovens used; conveyor systems and sludge handling. 


Ford’s Modernization and Expansion in England, J.GRIN- 
DROD. Automotive Industries v 122 n 11 June 1 1960 p 46-7, 
80, 82, 88. New body press shop houses 12 lines of presses in- 
stalled in six 80-ft bays and arranged in tandem to provide 
smooth flow production; of 49 presses installed, 18 are of 
underdrive type; 27 Clearing presses made by Vickers Arm- 
strong, and 22 Danly presses by Harland and Woolf; painting, 
trimming and assembly carried out in 2-story building linked 
to body making plant by conveyor bridge; operational se- 
quence. 


Novel Assembly Methods for Triumph Herald Cars, D.SCOTT. 
Automotive Industries v 122 n 3 Feb 1 1960 p 38-40, 63. Stand- 
ard-Triumph Group, Coventry, England, installed new body- 
chassis assembly lines, especially designed for production of 
small car, having body formed by 10 sub-assemblies bolted 
together on separate frame; no solder is used in entire struc- 
ture; body chassis units are produced on three lines: in-line 
assembly conveyor, paint section, and oval circuit for trim- 
ming; sequence of operations. 

Machine Tools. See Automobile Manufacture; 
Brakes. 

Materials Handling. See Automobile Plants—Automation; Ma- 
terials Handling—Automobile Plants. 

Power Supply. Energetischer Vergleich verketteter und nicht 
verketteter Fertigungslinien, H.RUCH, H.SCHAEFER. Werk- 
stattstechnik v 49 n 10, 11 Oct 1959 p 606-13, Nov p 665-9. 
Energy consumption of interlinked and non-interlinked machin- 
ing lines compared; report of investigations by Technological 


Automobiles— 
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Institute in Karlsruhe; machining of arm controls and sup- 
porting tubes for automobiles on both lines compared ; results 
on electric power consumption analyzed and improvements 
suggested concerning type of motors used, hydraulic controls, 
ete. 


Planning Improved Electrical Distribution System for Auto- 
mobile Assembly Plant, L.R.HOSTETTER. Gen Motors Eng 
J v7n1 Jan-Feb-Mar 1960 p 17-21. Study made at Linden 
NJ plant of Buick-Oldsmobile-Pontiaec Assembly Div indicated 
that existing distribution system no longer would be efficient 
for production requirements; improved system was proposed 
using seven substations in load-center arrangement, providing 
greater capacity, flexibility, and allowance for future load in- 
creases ; installation sequency ; schematics. 


Production Control. Neuzeitliche Mittel zum Steuern des Ferti- 
gungsablaufes in einer Automobilfabrik, E.ROEMPP. VDI 
Zeit v 102 n 25 Sept 1 1960 p 1193-7. Modern methods of con- 
trolling production sequence in automobile plant; description 
of gradual introduction, in three steps distributed over more 
than 2 yr, of ‘‘Selex’? system for control of production layouts 
at Daimler-Benz (Sindelfingen) ; by means of punched cards 
and forms, system transmits information and working instruc- 
tions, partly automatically; transmission errors eliminated 
and labor saved. 

Spain. Creation of Country’s Automobile Industry—Engineer’s 
Viewpoint, W.P.RICART. Instn Mech Engrs—Proc (Auto- 
mobile Div) n 5 1958-59 (received Noy 1960) p 179-91. Aspects 
of problem of creating automobile industry in Spain in 1946; 
program for industrial development comprised manufacture of 
heavy duty trucks of 14 tons GVW, 8 tons payload, and pro- 
duction of motor car, seating 4 to 5 passengers; ENASA fac- 
tory at Barcelona and its ‘“Pegaso’’ products, 8-ton payload 
truck, 125-bhp diesel engine and 340-bhp supercharged V-8 
engine; new Barajas factory, Madrid, and production meth- 
ods. 

Waste Disposal. See Industrial Wastes—Automobile Plants. 

AUTOMOBILE SPRINGS AND SUSPENSIONS. See Automo- 


biles—Springs and Suspension. 


AUTOMOBILE STEERING SYSTEMS. See Automobiles—Steer- 
ing Systems. 


AUTOMOBILE TIRES. See Rubber Tires. 


AUTOMOBILE TRAFFIC CONTROL. See Highway Traffic Con- 
trol; Street Traffic Control. 


AUTOMOBILE TRANSMISSIONS 


Computer Analysis of Automotive Drivetrains, S.E. STAF- 
FELD. SAE—Paper n 127C for meeting Jan 11-15 1960 8 p; 
see also abstract in SAE—J v 68 n 6 June 1960 p 38-40. Digi- 
tal computer is employed by Chrysler Corp to solve two types 
of vibration phenomena; unbalance in propshaft which excites 
vibration at first order frequency, i.e., one cycle of vibration 
for each revolution of shaft; universal joints which generate 
second order forces and moments, magnitudes of which are 
proportional to joint angularity; general statement and compu- 
tation ; computer sequence; its application makes it possible to 
deal with increasing large number of combinations of power 
plants, transmission extensions and propshafts. 


Development of Smiths Automatic Transmission for Rootes 
Group Range of Light Cars, C.S.STEADMAN. SAE—Paper n 
152A for meeting Mar 15-17 1960 57 p. Eaton Manufacturing 
Co, Cleveland, Ohio, developed magnetic powder coupling 
considered by Smiths Motor Accessories Ltd, to possess charac- 
teristics possibly adaptable to European sized passenger cars; 
basic principles of coupling; development of basic design and 
fully automatic transmission; control system components and 
circuit. 

Friction of Transmission Clutch Materials as Affected by 
Fluids, Additives, and Oxidation, J.J.RODGERS, M.L.HAVI- 
LAND. SAE—Paper n 194A for meeting June 5-10 1960 17 
p. Study made at General Motors Research Laboratories to 
investigate relationship between friction and automatic trans- 
mission operation; fluids, fluid oxidation, additives, and clutch 
plate materials were investigated; it is found that both 
fluids and additives have appreciable effect on friction char- 
acteristics; with respect to clutch plate materials, differences 
in friction characteristics were observed. 

Zwei englische Getriebeautomaten fuer Kraftfahrzeuge euro- 
paeischer Konzeption, H.J.FOERSTER. Automobiltechnische 
Zeit v 61 n 9, 10 Sept 1959 p 259-65, Oct p 289-96. Two Eng- 
lish automatic automobile transmissions of European concept. 
Sept: Details and characteristics of Hobbs-Mechamatic 4-gear 
hydraulic transmission. Oct: Smith magnetic powder clutch 
transmission ; diagrams and illustrations. 

Failure. Compressive Failures in Transmissiom Gearing, G.E. 
HUFFAKER. SAE—Trans v 68 1960 p 53-7 (discussion) 57-9. 
Indexed in Engineering Index 1959 p 116 from SAE—Paper 
n 76T. 

Fluids. See Automobile Transmissions—Hydraulic. 

Hydraulic. See also Motor Buses and Trucks—Transmissions. 


Automatic Transmission Fluid Viscosity at Low Temperature 
and Its Effect on Transmission Performance, T.W.SELBY. 


AUTOMOBILE TRANSMISSIONS—Continued 


SAE—Trans v 68 1960 p 457-65 (discussion) 465-7. Indexed 
in Engineering Index 1959 p 116 from SAE Paper n 124T. 

Automatic Transmission Fluids, L.W.MANLEY, N.V.MES- 
SINA. SAE—J v 68 n 7 July 1960 p 44-6. Fluid properties of 
importance to proper functioning and major performance char- 
acteristics; use of selected base stock and additive combina- 
tions; results of high-temperature transmission tests, made 
by Socony Mobil Oil Co; tables showing effect | of detergent 
type on powerglide oxidation test, concentration effect of 
“Antisquawk” agent on fluid lubricity, effect of oxidation of 
friction modifying characteristics of fluid, and effect of addi- 
tives on frictional qualities. Before 8th Int Automobile Tech 
Congress, The Hague. 

Hydrostatic Constant Speed Drive for Wide Speed Range, 
¥.J.ACTON, R.DENES. Applied Hydraulics & Pneumatics v 12 
n 10 Oct 1959 p 82-6. Design, operation and performance 
of hydrostatic transmission system which converts varying 
engine speed to constant speed for driving generator; permits 
replacement of d-c electrical systems by a-c in automotive 
systems; schematic and circuit diagrams of transmission sys- 
tem developed by Barnes and Reinecke. 


Oxidation Stability, Shear Stability, Rubber Swell Proper- 
ties of Automatic Transmission Fluids, H.E.DEEN, C.M. 
STENDAHL. SAE—Trans v 68 1960 p 448-56. Indexed in En- 
gineering Index 1959 p 117 from SAE Paper n 124V. 


Quick, Low-Cost Test Evaluates Automatic Transmission 
Fluid Oxidation, H.E.DEEN, C.M.STENDAHL. SAE—J v 68 
n 2 Feb 1960 p 58-9. Indexed in Engineering Index 1959 p 
117 from SAE—Paper n 124V 1959. 


Lubrication. See Lubrication—Automobiles. 


Manufacture. Automatic Induction Brazing and Testing of 
Seven Joints in Automatic Transmission Part. Indus Heating v 
27 n 9 Sept 1960 p 1828, 1830, 1832. Joints in transmission 
cover are assembled, induction brazed and tested by single 
operator in 4 min; details of assembling and brazing, done in 
50-kw induction heating machine; each cover assembly, which 
much be absolutely leak tight, is checked for joint soundness 
in test fixture with six projecting studs each of which con- 
tains O-ring that forms air-tight seal around each stud. 


Automatic Methods Play Big Role in Hydra-Matie Torus 
Fabrication, R.H.SPIOTTA. Machy (NY) v 66 n 6 Feb 1960 p 
103-10; see also Machy (Lond) v 96 n 2477 May 4 1960 p 
1007-13. Production of torus units at Detroit Transmission 
Division of GM starts out with automatic forming of shells on 
transfer presses; main torus assembly completed on transfer 
machine; balancing, counterweight adding, and rechecking are 
also automatic. 


Corvair Transaxle in Production, J.GESCHELIN. Automo- 
tive Industries v 122 n 4 Mar 1 1960 p 34-7, 70, 72-3. Manu- 
facturing techniques employed at Chevrolet Toledo Transmis- 
sion Plant; final assembly of transmission is integrated on 
special assembly conveyor using differential assembly (sup- 
plied by another Chevrolet plant) as assembly fixture; equip- 
ment used in machining of transmission case and transmission 
turbine shaft; hypoid drive pinion shaft; reverse ring gear; 
other Chevrolet processes. 


Pot Broaches for Chrysler Transmission Parts, J.R.CYPHER. 
Am Mach/Metalworking Mfg v 104 n 22 Oct 31 1960 p 100-3. 
Single stroke at pot broach can complete large number of 
irregular surfaces such as gear teeth; technique can hold toler- 
ances as close as 0.0005 in. tir (total indicator reading) ; de- 
seription of four different operations at Kokomo plant which 
were retooled so that external surfaces can be pot broached; 
major economies achieved, 


Smiths Automatic Transmission. Automobile Engr v 50 n 5 
May 1960 p 191-8. Paper relates to version specifically tailored 
for Hillman Minx “Easidrive’’ model; car manufacturer sup- 
plies mechanical 3-speed gear unit and bell housing and at 
Smiths Witney factory, magnetic coupling unit, together with 
solenoid and wiring harness, is fitted to gearbox, tested and 
assembled; other items making up complete system produced 
at Witney include control unit, governor and selector switch; 
details of tooling, machining and assembly methods and 
equipment used. 

Testing. See Automobiles—Testing. 


AUTOMOBILES 
See also all subject headings beginning with Automobile. 


Selecting Vehicle for Job—Passenger Car Fleet, H.O. 
MATHEWS. SAE—Paper n 252C for meeting Oct 25-27 1960 4 
p. Selection of passenger cars used by salesmen, buyers, en- 
gineers, foremen, supervisors, ete, involves following consider- 
ations : original cost, extra equipment, area of operation, 
prestige factor, life expectancy, resale value, maintenance, 


company advertising, and management policies; discussion of 
each factor. 


Air Conditioning. See Air Conditioning—Automobiles. 


American Motors. Compact Cars by American Motors, R.F.JEN- 
SON. SAE—Paper n $231 (Southern Calif Sec) for meeting 
Jan 27 1960 15 p. Need for development of compact car, its 
background, and effects, with particular relation to American 
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Motors ;. term “compact” designates predetermined passenger 
compartment size on adequate wheelbase, commensurate with 
accepted standards of safety, performance and comfort; novel 
design features of Rambler single-unit construction and en- 
gineering problems encountered such as rear suspension, trans- 
mission of road and axle noises through springs and into floor 
of cab, ete. 


Austin-Healey. Austin-Healey Sprite. Automobile Engr v 50 n 
7, 8 July 1960 p 272-80, Aug p 312-16. July: Details of unitary 
structure of two-seat open body sports car; 4-cyl engine of 
BMC series has bore and stroke of 62.9 and 76.2 mm, swept 
volume 948 cu cm, max bhp of 42% at 5250 rpm; 4-speed 
gearbox and hypoid bevel final drive unit. Aug: Rear and 
front suspension systems, rack and pinion steering gear, brakes 
and electrical equipment. 

Axles. See Lubrication—Automobiles. 


Brakes. Automobile Braking, R.C.PARKER. Engineer v 209 n 
5435 Mar 25 1960 p 498-501. It is suggested that minimum 
stopping distance cannot be achieved without automatic selec- 
tion of correct front to rear brake ratio, and most important 
factor in design is adequate brake cooling; comparison of disk 
and drum brakes on simplest basis of equal areas and volumes 
of metal facing friction elements shows disk to run cooler 
than drum only after repeated applications have raised tem- 
perature. Abstract of 6th Crompton-Lanchester lecture before 
Instn Mech Engrs (Automobile Div) Mar 16 1960. 


Brake Design Considerations, R.M.OLDERSHAW, A.F. 
PRESTIDGE. Automobile Engr v 50 n 4 Apr 1960 p 157-9. 
Reference to paper by J.G.ROBINSON, indexed in Engineering 
Index 1959 p 118; alternative approach to calculation of shoe 
factors is attempted and case of Lockheed leading shoe (Mor- 
ris Oxford) worked out in detail; approach is based on concept 
of center of pressure for reaction between shoe and drum, and 
on this basis limitations of theory, owing to lining lift, are de- 
termined. 


Brake Fluid Contamination, F.JANTSCH. Automobile Engr 
v 50 n 3 Mar 1960 p 110-13. To determine at what tempera- 
tures and to what extent water in brake fluids produces loss 
of braking effect, tests were conducted at Badische Anilin- und 
Soda-Fabrik AG, Ludwigshafen, Germany; stroking test 
equipment, used in accordance with SAE 70 R 1, for tempera- 
tures up to 200 C, was employed; changes in braking effect 
were recorded by manograph; at temperatures below 150 C 
water content of up to 10% by volume in normal commercial 
brake fluids has practically no effect on braking process. 


Brake Geometry, W.STEEDS. Automobile Engr v 50 n 6 
June 1960 p 261-2. Theory of internal expanding rigid types 
of brakes for motor vehicles; analytical method of determin- 
ing forces acting on brake shoe and brake torque exerted on 
brake drum is developed for brakes having two degrees of 
freedom ; resulting expressions can be applied to brakes having 
one degree of freedom by giving appropriate values to parame- 
ters involved. 


European Approach to Braking Standards, C.W.JACKMAN. 
SAE—Paper n 184C for meeting June 5-10 1960 9 p. Scope 
of work of Economic Commission for Europe and contributions 
made toward international cooperation in road transport and 
standardization of safety devices; brake equipment is divided 
into single line, direct and indirect, single line indirect with 
added supply line, and American 2-line system; other brake 
developments: hydraulic and servo systems, disk brakes, pas- 
senger car brake requirements, exhaust brakes and transmis- 
sion fitted retarders; main features of proposals for braking 
regulations. 


Machining Brake Discs. Automobile Engr v 50 n 10 Oct 1960 
p 428-30. Feature of two fully automatic production lines for 
machining brake disks, built by Max Mueller Brinker Maschi- 
nenfabrik, Hanover, Germany; each line consists of three 
machines, two for turning and one for drilling operations; 
two turning machines are basically Mueller FD 500 front-turn- 
ing lathes; four spindle drilling unit consists of standard 
units as used on FD lathes; automatic loading, unloading, 
and transfer system; operational sequence; cycle time is 1.3 
min. 

Transient Temperatures in Brake Drums and Linings, Hs UB) Bae 
NEWCOMB. Instn Mech Engrs—Proc (Automobile Div) n 7 
1958-59 (received Nov 1960) p 227-37 (communications) 238- 
44; see also Engineering v 189 n 4899 Mar 11 1960 p 369-71 ; 
Automobile Engr v 50 n 7, 8 July 1960 p 288-95, Aug p 326- 
33. Heat generated during braking and proportion absorbed 
by drum and linings; temperature rise in drum or disk, tran- 
sient temperature curves for single applications with smal] 
cars, high powered cars and public service vehicles ; com- 
parison between drum and disk brakes, cast iron and bimetal- 
lic drums; equations for temperature rise during regular re- 
peated brake applications when cooling is taken into account. 

Bumpers. See Automobile Manufacture—Finishing ; Automobile 
Manufacture—Forming. 
Chevrolet. All-New Chevrolet Corvair. Automotive Industries v 


121 n 7 Oct 1 1959 p 33-7, 70. 1960, 4-door, 6-passenger model 
in standard and deluxe version features unitized type body, 
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has wheelbase of 108-in., front and rear tread of 54-in., over- 
all length of 180-in., and is 66.9-in. wide; vehicle is powered 
by 140-cu in., aircooled 6-cyl flat engine with aluminum struc- 
ture, mounted in rear; engine specification and other details; 
valve arrangement; transaxle assembly; front suspension, 
brakes and wheels. 


Chevrolet Corvair, K.H.HANSEN, R.P.BENZINGER, F.J. 
WINCHELL. SAE—Paper n 140C for meeting Jan 11-15 1960 
41 p. Features of first American mass produced rear engine 
car; description covers: origin and development, engine, and 
transaxle; design objectives with regard to vehicle ride and 
handling which, despite light weight, is comparable to stand- 
ard Chevrolet; use of conventional independent coil spring 
front suspension, and independent swing axle with coil 
springs at rear; aircooled 6-cyl opposed engine delivers 80 
ghp at 4400 rpm; automatic transaxle installation; power 
flow and other engineering data. 


Corvair’s Challenge to Body Builder, B.;COTTER. SAE—Pa- 
per n §267 for meeting May 9 1960 (Detroit Sec) 10 p. At 
Fisher Body Div of General Motors challenge consisted of 
designing parts, methods of assembly, and providing facilities 
to build frame-integral body for car with aircooled rear- 
mounted engine; structural composition of Corvair body de- 
signed to assure continuity of load distribution, and to react 
as unit to absorb all loads applied; use of master gage and 
leveling fixture for underbody to coordinate fabricating plant 
tooling, assembly plant building fixtures, ete; laboratory and 
proving ground testing. 

Chrysler. Chrysler Corporation Unit Construction Story, J.W. 
SHANK, R.H.KUSHLER. SAE—Paper n 137A for meeting 
Jan 11-15 1960 24 p; see also abstract in SAE—J v 68 n 5 
May 1960 p 64-5. Story of development of ‘‘Unibody” unit; 
experimental phase, or development progress prior to decision 
to use unit construction, and product design phase, or final 
development; alternate approaches considered; styling and 
comfort requirements; manufacturing considerations and, 
understructure assembly sequence; front and rear structure, 
and center pillar development; laboratory and road testing ; 
corrosion protection and sound reduction. 


Mechanical Features of Chrysler Line for 1961, J.GESCHE- 
LIN. Automotive Industries v 123 n 6 Sept 15 1960 p 55-9, 
100-1. With introduction of Dodge Lancer, mounted on wheel- 
base of 106.5 in., Chrysler Corp offers two compacts, Valiant 
and Lancer, both employing substantially same chassis; Dodge 
Dart mounted on 118 in. wheelbase and full line of cars in 
Plymouth, Dodge, DeSoto, Chrysler, and Imperial; introduc- 
tion of Newport series, line of full-sized cars in lower priced 
range; special features and description of engine family; 
specifications tabulated. 


Valiant—New Motoring Concept, A.G.LOOFBOURROW, 
V.M.EXNER, R.M.SINCLAIR. SAE—Paper n 140B for meet- 
ing Jan 11-15 1960 39 p. Design objectives in development of 
6-passenger car that is smaller than standard American car 
but larger than foreign imports, with outstanding fuel econ- 
omy; concepts on which styling philosophy was based; details 
of new 170-cu in. water cooled, in-line 6-cyl engine, 30° in- 
clined, front mounted; other engineering features. 


Cleaning. See Automobiles—Maintenance and Repair. 
Clutches. See also Automobile Transmissions. 


Automotive Sprag Clutches—Design and Application, E.A. 
FERRIS. SAE—Paper n 208A for meeting June 5-10 1960 12 
p. Experience gained at Borg-Warner Corp, emphasizing de- 
sign points for reliable sprag clutch operation in automotive, 
aircraft, truck, and farm equipment applications with respect 
to full torque capacity and long overrunning life; method for 
calculating theoretical torque capacity of clutch; factors which 
eause dephasing; full phasing in Borg Warner clutch is 
achieved by use of two cages held concentric by their respective 
races. 


Roller Clutch Design, R.E.SSAUZEDDE. SAE—Paper n 
208B for meeting June 5-10 1960 28 p; see also abstract in 
SAE—J v 68 n 9 Sept 1960 p 50-1. Review of types of l-way 
clutches and general method of design consistent with ac- 
cepted practice; each design should be analyzed as to opera- 
tional requirements on clutch such as shock loading, deflec- 
tions under load, eccentricities due to manufacturing toler- 
ances effecting usable cam rise, centrifugal effect on rollers, 
energizing force, etc; recommended design parameters and 
methods of calculation. 

Testing Clutch Facing Material. Automobile Engr v 50 n 
2 Feb 1960 p 54-7. Lockheed test machine with automatic 
control equipment for continuous operation, developed by 
Automotive Products Co, Ltd, is especially designed to test 
friction facing materials for clutches; machine measures 
torque capacity of facings at given intervals throughout test; 
from results, coefficient of friction can be calculated; electro- 
mechanical recording and control system; operation of relays 
and contacts. 


Collisions. See Automobiles—Safety Factor. 
Compacts. See Automobiles—Design. 
Control. See Automobiles—Stability. 
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Corrosion Prevention. See Automobile Manufacture—Finishing. 


Design. See also Automotive Engineering—Research ; Highway 
Accidents. 


Applications of Ride and Handling, F.J.HOOVEN, R.R. 
PETERSON. SAE—Paper n $222 for meeting Dee 7 1959 (De- 
troit Sec) 6 p; see also abstract in SAE—J v 68 n 4 Apr 
1960 p 55. Description of design and development program of 
typical light vehicle in which strictest limitations of weight 
and cost were required to be met; car is of conventional con- 
figuration, of unitized construction and has curb weight of 
2400 lb; ride rates were chosen with eye on maximum tolera- 
ble change of attitude with load; development program for 
fairly radical new front and rear suspension system outlined. 


Betriebssicherheit und Betriebsfestigkeit von lebenswichti- 
gen Fahrzeugteilen, H.KOHL. Technische Mitteilungen Krupp 
v 17 n 4 Sept 1959 p 187-90. Operational safety and strength 
of vitally important automotive parts; it is stated that 
demands for light-weight construction have caused endurance 
limit to be replaced by “operational strength’? as basis of 
design; term is defined, methods of testing and ways to in- 
crease operational strength (e.g., of steering knuckle of 
Cr-V steel by nitriding) are described. 


Continental Coachwork. Automobile Engr v 50 n 8 Aug 1960 
p 317-25. Review of recent styling and other features show- 
ing trends towards simplicity; considerable attention devoted 
to streamlining, especially on high performance models; out- 
standing models of Abarth, Bertone and Beutler, Italsuisse, 
Pinin Farina, Vignale, etc, described and illustrated. 


Controls and Seating. Automebile Engr v 49 n 13 Dee 1959 
p 501-3. Standardization of vehicle control positions and 
dimensions, based upon ergonomic principles is proposed; 
difficulties to be overcome; main ergonomic considerations 
and type of data that enable designers to make practical 
applications, particularly in accommodation of variations in 
human sizes; fore and aft seat adjustment and value of 
vertical adjustment; clutch and brake pedals; accelerator 
pedal; steering wheel; seat cushion, squab and armrests; 
measurement of seating. 


Engineering for Safety With Psychological Yardstick, G.J. 
HUEBNER, Jr. SAE—Paper n S265 for meeting Sept 9 
1960 (Detroit Sec) 5 p. Problems of evaluating automotive 
developments in terms of their design suitability and 
adaptability to human use; ability of man to compare two 
different quantities was used at Chrysler Research to develop 
technique for measurement of riding quality of cars; examples 
given from projects in which analysis of subjective appraisals 
was used include studies of tire thump and roughness, body 
shake, engine and exhaust noise, seating comfort, etc. 


Engineering Highlights of 25 Compact Cars, J.R.BOND. 
SAE—Paper n 152B for meeting Mar 15-17 1960 24 p; see 
also SAE—J v 68 n 4, 5, 6 Apr 1960 p 38-41, May p 
56-9, June p 41-5. Compact car considered as one with wheel- 
base between 100 and 110 in.; data for compact cars are 
presented with idea of noting areas of agreement or di- 
versified opinion; included are representative compact ver- 
sions from each major importing country, French Peugeot, 
Italian Fiat, British Jaguar and German Mercedes; all cars 
discussed have 6-cyl engines, with exception of 4-cyl Peugeot; 
analysis refers to package, frames, suspensions, steering, 
engines and transmission. 


Ergonomics and Improved Driver Comfort, A.Y.WISNER. 
Engineering v 190 n 4930 Oct 14 1960 p 517. Work at Regie 
National des Usines Renault to avoid painful discomfort 
experienced by some people when driving, and improve lot 
of passenger; examples described, anthropometric study of 
driver’s place and study of human body as system of sus- 
pended masses, represent only two directions in which 
Renault’s researches are being conducted. From paper before 


conference in London, sponsored by Dept Sci & Indus Re- 
search. 


Evaluating Compact Cars, L.E.CROOKS. SAE—Paper n 
S-255 (Williamsport Group) for meeting May 2 1960 6 p; 
see also abstract in SAE—J v 68 n 8 Aug 1960 p 128, 181. 
Report prepared by Consumers Union, Mount Vernon, NY; in 
evaluation, great stress is placed on good steering and 
handling; testing of behavior characteristics at Lime Rock, 
Conn sports car track; summary of findings with regard to 
riding qualities, power teams and bodies; it is concluded that 
“compact” conception was sound, long overdue and that some 
improvement is needed. 


Next Fifty Years. Automobile Engr v 50 n 6 June 1960 
Dp 244-50. Analysis of probable development trends as indicated 
by influences and pressures likely to be brought to bear upon 
design of automobiles with respect to power units, engines 
based on rotary motion, hovercraft using air cushion, road 


trains, transmissions, suspension, steering and brakes, body- 
work, and miscellaneous. 


Preview of 1961 Cars. Automotive Industries vy 123 
; Ss. 1 s ah» lj 
Oct i 1960 p 38-54, Entire issue devoted to preview of most 
prominent American cars outlining new models, engines and 
outstanding features. 
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Progress in Safe Vehicle Design, R.H.FREDERICKS. SAE— 
Paper n S266 for meeting Sept 9 1960 (Detroit Sec) 8 p. 
Accident reducing factors, dealing with vehicle design for 
improved automotive safety, and study of driver’s motivation 
and response patterns; principal causes of occupant injury; 
features developed for reducing risk or injury include energy- 
absorbing recessed hub steering wheel, padded instrument 
panel and sun visors, rear-view mirror using adhesive back- 
ing to minimize risk of flying glass, lap-type seat belt, energy- 
absorbing arm rest, and safety door latch. 

Small Car Body Construction, J.D.FREEMAN. Automotive 
Industries v 123 n 8 Aug 1 1960 p 46-9, 65. Car discussed is 
light family car weighing less than 2500 lb, able to transport 
six passengers and luggage; two basic forms of construction 
are used, body-on-frame and fully unitized; relative ad- 
vantages of unitized approach are compared to body-frame 
design; schematic diagrams shown. 


Electric Equipment. See also Automobile Engines—Ignition ; 


Automobiles—Lighting. 


Silicon Rectifiers for A-C Generating Systems, G.RAMSEY. 
Automotive Industries vy 121 n 10 Nov 15 1959 p 66-9. Alter- 
nator/rectifier electrical system used in heavy trucks, buses, 
police cars, ete, will be available for introduction as stand- 
ard equipment in passenger automobiles; background of 
development; comparison of d-c generator and alternator- 
rectifier system performance; use of transistorized voltage 
regulators; silicon rectifier assembly will consist of six 
miniature diodes, three positive, three negative; diodes are 
silicon diffused junction types. 


Solid-State Generator Regulator for Autos, L.D.CLEMENTS. 
Electronics v 33 n 8 Feb 19 1960 p 52-4. Circuit using only 
semiconductors and resistors performs functions of conven- 
tional generator regulator; two transistors and diode regulate 
voltage; transistor limits current and diode protects against 
reverse current. 


Engine Mounting. Computer Technique for Designing Engine 


Mounts to Control Shake, E.STEPP. SAH—Paper n 127B for 
meeting Jan 11-15 1960 12 p; see also abstract in SAE—J 
v 68 n 5 May 1960 p 29-38. Response of engine mounting 
system for given force and frequency is combined response 
of several modes which cannot be separated and identified 
easily by experimental methods; steps in designing system to 
control shake; computer technique, applied by Chrysler Corp, 
shows how one engine mode can be tailored to control bend- 
ing mode of shake; same process can be used to match more 
than one mode to structure; idle performance and noise 
transmission characteristics indicated. 


Engine Mountings—Automotive Workhorses, G.KLAASEN. 
SAE—Paper n 203B for meeting June 5-10 1960 7 p. Examina- 
tion of methods which can be used to best qualify engine 
mountings for their role involve mounting locations, dynamic 
stiffness of mounting in three directions and damping of 
mounting; factors to be considered, such as effect of fre- 
quency on location of engine bending nodes, effect of damp- 
ing on vibration transmission, undesirable characteristics of 
conventional rubber mountings, ete. 


Suspension of Internal-Combustion Engine Vehicles, M. 
HOROVITZ. Instn Mech Engrs—Proe (Automobile Div) n 1 
1957-58 p 17-35 (discussion) 35-51. Analysis of vibrating 
system and effects of out-of-balance and torque harmonies ; 
examples of mountings; problem of elimination of incidental 
vibrations caused by flexibility of vehicle structure; reference 
made to 3-cyl in-line, 3-cyl opposed piston engine mounting 
arrangement and steel spring mountings used by Italian car 
manufacturer; formulas for calculating various modes of 
vibrations and their frequencies. 


Fluid Transmission. See Automobile Transmissions—Hydraulic. 
Ford. 1960 Ford Faleon—Design and Development, J.L. 


HOOVEN, E.J.HORTON, J.C.WIDMAN. SAE—Paper n 140A 
for meeting Jan 15 1960 23 p. Initial and final objectives of 
compact car development program ; body construction, interior 
and exterior dimensions; underbody plan and_ corrosion 
protection ; acoustic treatment and safety features; details of 
engine, lubrication, etc; features and construction of chassis 
transmission, suspension, and other parts. : 


Front Wheel Drive. Front Wheel Drive, G.L.JUNGSTROM. 


ene mee “i 50 n 6 June 1960 p 25 
advantages and characteristics of front wheel drive arrange- 
ment in relation to basie requirements for car layouts with 
respect to seating comfort, roominess, ride, safety at high 


and low speed, and when braking: ivi i 
] , g; driving o 
and in strong winds. j BPH, RRP REE reps 


5-9. Examination of 


Gas Turbine. See Gas Turbines—Automotive, 
Great Britain. Triumph Herald. 


Automobile 
9, 10 Sept 1960 p 852-62, Oct p 392-403. seote ae of 
backbone type chassis frame, construction of bodies and 
948 cu em 4-cy] engine which is available in single and 
2-carburetor version ; general arrangement drawing of chassis 
and engine specifications. Oct: Transmission, rear and front 


suspension systems, steering ear, br 
phic a a api gear, akes and electrical 


Headlights. 
Heaters. 


Hydraulic Equipment. 
Instrument Panels. 


Jaguar. 


Lighting. Electroluminescent Sources 


Lubrication. 
Maintenance and Repair. 


Manufacture. 
Noise. 
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AUTOMOBILES—Continued 
See Automobiles—Lighting. 
See also Brazing—Gas. 


Progress of Automotive Heating Through Years, H.V 
JOYCE. SAE—Paper n 146B for meeting Mar 15-17 1960 15 
p. Review of car heaters and comfort devices used; reference 
made to heater, installed on 1933 Ford V-8, and fresh air 
het water heater for 1949 Ford line; 30,000 Btu Stewart- 
Warner gasoline burning type fresh air heater on 1956 
Chrysler line; factors to consider in engineering of heating 
system; air distribution, temperature control, air blending 
system, defrosting, controls and quick warm-up devices ; three 
approaches to heating and defrosting as illustrated by 1960 
models of Valiant, Corvair, and Falcon. 


‘ I See Automobile Transmissions—Hydrau- 
lic; Automobiles—Brakes ; Automobiles—Steering Systems. 


i See Automobile Manufacture—Die Casting; 
Automobiles—Lighting. 


Jaguar Innovations. Automobile Engr v 31 n 11 Nov 
1959 p 420-1. Introduction of Mark 2 models in Jaguar cars 
available with 2.4- 3.4- and 3.8-liter power units; all three 
engines follow familiar Jaguar layout, with part spherical 
combustion chambers, and valves actuated by two overhead 
camshafts; most important chassis change concerns front 
suspension; alterations made to interior. 


f in Automotive Instru- 
ment Lighting, J.M.HARRIS, P.J.BLINKILDE. Illum Eng 
v 55 n 1 Jan 1960 p 32-7. History of panel lighting and three 
basic approaches used; among several different laboratory 
and commercial forms which electroluminescent lamp may 
take, ceramic on metal is currently adopted for automotive 
use; fundamental construction of typical ceramic on metal 
ete is shown; lamp characteristics; power supply; future 
rends. 


Questions d’actualite sur l’eclairage des automobiles, P.DE- 
VAUX. Societe Francaise des Electriciens—Bul v 9 n 106 Oct 
1959 p 575-96. Current problems in automobile lighting; ad- 
vantages of using yellow headlamps; standardization of sig- 
naling lights of car; effect of voltage variation on life and 
performance of battery lamps; recommended use of regulators 
to reconcile good illumination with better lamp life. 


See Lubrication—Automobiles. 


Are You ‘Married’? to Right Vehicle 
Washer? M.LEWIS, S.MINDLIN. SAEK—Paper n 204B for 
meeting June 5-10 1960 8 p. Paper deals with wash rack equip- 
ment of type where vehicle is stationary and equipment itself 
moves to facilitate washing of vehicles; four basic types are 
described: inverted “U” type with 2 lines of plumbing and 
with one line of plumbing; inverted ‘‘L’”’ or wand type and 
square frame that travels vertically; advantages and disad- 
vantages of rinser type wash equipment. 


Choosing Equipment for Large Wash Rack Installation, 
C.P.ROSS, R.W.BURRILL. SAE—Paper n 204C for meeting 
June 5-10 1960 11 p. Basie vehicle cleaning methods, and how 
they are used on large vehicles and on heavy production 
basis; factors to consider in selecting washing methods and 
type of equipment, such as determining sizes, shapes and 
number of vehicles to be washed; location of rack, water 
drainage and electric supply, types of equipment available for 
washing and drying, how equipment operates, approximate 
cost of each, hourly production and limitations and advantages. 

How to Keep Small Fleet Sparkling, R.L.FISKE. SAE— 
Paper n 204A for meeting June 5-10 1960 3 p; see also ab- 
stract in SAE—J v 68 n 8 Aug 1960 p 134. Requirements of 
cleaning compound and light washing equipment and devices 
designed to apply compounds most efficiently; model 226-092 
“500 Hydra-Clean, developed by Oakite Products, and wash- 
all power-spray, foam unit; recommended procedure. 


See Automobile Manufacture. 
See also Automobiles—Springs and Suspension. 


Control of Noise and Vibration in Unibody, J.R.FARNHAM. 
SAE—Paper n 143C for meeting Mar 15-17 1960 14 p; see 
also abstract in SAE—J v 68 n 4 Apr 1960 p 94-5. Changes 
involved in transition from frame type cars to 1960 Unibody 
ears produced by Chrysler Corp most important being elimina- 
tion of disturbing sounds and vibrations in passenger com- 
partment; steps taken for areas which required improvement, 
viz, suspension isolation, rear axle noise, engine mounts and 
driveline: speaker panel test employed to determine actual 
areas inside confines of passenger compartment where road 
noise is more audible. 


Cures for Powerplant Bending Noise Problems, R.H.BOL- 
LINGER, J.H.RUHL. SAE—Paper n 203A for meeting June 
5-10 1960 13 p; see also abstract in SAE—J v 68 n 9 Sept 
1960 p 70-4. Powerplant bending is oscillatory bending or 
“beaming” of structure formed by engine block, elutch housing, 
transmission, and transmission-extension, occurring in verti- 
eal plane of vehicles equipped with conventional Hotchkiss 
or torque tube drivelines; study carried out by Ford Motor 
Co to identify noise problems shows that they ean be cured 
by modifying one or more of following: vibration input, drive- 
train structure and mounting, and body (or chassis). 
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Dimensional Effects on Noise and Vibration in Unitized 
Construction, F.J.HOOVEN. SAE—Paper n 143B for meeting 
Mar 15-17 1960 12 p; see also abstract in SAE—J v 68 n 7 
July 1960 p 83-5. Problems of controlling noise and vibration ; 
examination of design features incorporated for this purpose 
in Lincoln and Faleon cars produced by Ford Motor Co; 
application of body frame electrical and mechanical analog; 
evaluation of front and rear suspension noise problems, axle 
gear noise, and engine and propeller shaft vibrations; engine 
bending oscillations; difference in treatment of two cars. 


Experimental Study of Airborne Noise Generated by Passen- 
ger Automobile Tires, F.M.WIENER. Noise Control v 6 n 4 
July-Aug 1960 p 13-16. How automobile tires perform as radia- 
tors of airborne sound; results of measurements show airborne 
noise generated at tire road interface, has continuous spec- 
trum that extends over entire audio frequency range; in- 
ereased excitation by rough road surface results in increase 
of noise levels; with changes in car speed, levels change in 
such manner that shape of noise spectrum remains essentially 
constant; tire noise does not vary greatly with variations in 
tire construction. 


Parking. See Garages; Street Traffic Control—Parking. 
Performance. See Automobiles—Testing. 


Pneumatic Equipment. See Automobiles—Springs and Suspen- 
sion. 


Pontiac. New Tempest Offers Four Cylinder Engine. Automo- 
tive Industries v 123 n 5 Sept 1 1960 p 65-8. 1961 Tempest 
line consists of 4-door sedan and station wagon both mounted 
on wheelbase of 112 in.; special features such as fully uni- 
tized body and transaxle mechanism with swinging axles; 
engine options offered comprise five versions of 4-cyl engine 
and new V-8 aluminum engine. 


Pontiac Tempest—‘“‘Car Without Counterpart”, J.Z.De- 
LOREAN. SAE—Paper n S263 for meeting Oct 3 1960 
(Detroit Sec) 40 p. Design details of 6-passenger car, having 
widest tread in its class 56.8 in.; 15 in.-wheels and 6.00x15 
tires are used; exterior and interior dimensions, unitized body 
and seat construction; rear suspension and transaxle; 4-cyl 
engine of all aluminum water-cooled 215-cu in. V-8 modern 
design; cylinder block, heads, intake manifold, timing chain 
cover and water pump are cast in aluminum alloy; perform- 
ance chart; testing. 


Racing. Land Speed Record Contender. Engineer v 209 n 5444 
May 27 1960 p 886-91. Design of new ‘‘Bluebird’’, C.N.7, for 
D.Campbell; wheels will be of 52-in. diam over tires, and 
engine will be Proteus of Bristol-Siddeley manufacture; 7 in. 
by 41 in. Dunlop tire has four plies of rayon with outer 
coating of 0.02 in. natural rubber; plan and elevation of 
C.N.7 is shown. 

Telemetering for Bluebird, A.D.RUNNALS. Engineering v 
190 n 4926 Sept 16 1960 p 394-5. System for recording stress 
variations in engine and suspension of racing car during 
speed record attempt, is novel application of DIDAS (Dynamic 
Instrumentation Data Automobile System) normally used for 
automobile testing; transmitter works in conjunction with 
transducers on Bluebird, while receiving and demultiplexing 
equipment is in Land Rover used as observation station; in- 
formation can be relayed to driver by two-way VHF radio 
link; transmitter and receiving equipment diagrams. 

Radiators. Untersuchungen an Kreuzstromkuehlsystemen, H. 
MARCINOWSKEI. Allgemeine Waermetechnik v 9 n 2 1959 p 
29-33. Studies of crosscurrent cooling systems; experiments 
with automobile radiators indicate block depth (radiator dimen- 
sion in direction of air stream) has no effect on theoretical 
coefficient of heat transmission based on mean temperature 
difference of cross stream; air-side pressure drop plotted 
against air velocity behind radiator eliminates effect of tem- 
perature differences. 

Radio Equipment. Considerations in Transistor Automobile Re- 
ceiver Front End Design, R.MARTINENGO. IRE Nat Conven- 
tion Rec v 7 pt 7 (Audio, etc) 1959 p 70-6. Design of r-f ampli- 
fier stage and converter for transistor automobile receiver ; 
several coupling networks for antenna and interstage circuits 
discussed; performance data for various combinations of 
circuits: data for converter circuit including voltage and 
temperature effects on frequency stability. 

Environmental Tests for Automotive Electronic Components, 
F.R.RHAN. IRE Int Convention Rec v 8 pt 6 (Component 
Parts, etc) 1960 p 138-46. Accelerated environmental condi- 
tions in laboratory are used to simulate field conditions in 
testing reliability of automobile receivers; five conditions are 
considered, input voltage variations, high and low ambient 
temperatures, high humidity, and vibration. 


Five-Transistor Automobile Receiver Employing Drift Tran- 
sistors, R.A.SSANTILLI, C.F.WHEATLEY. IRE Nat Conven- 
tion Ree v 7 pt 7 (Audio, etc) 1959 p 77-81; see also Semi- 
conductor Products v 3 n 6 June 1960 p 29-85. Receiver de- 
signed to use RCA drift transistors described; transistors 
have high maximum available gain and low feedback capaci- 
tance; receiver has sensitivity of 2 my for 1 w of audio out- 
put; audio circuit is capable of delivering audio output of 
4 w at less than 10% distortion. 
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Signal-Seeking Auto Radio Uses Semiconductor Tuning, 
J.G-HAMMERSLAG. Electronics v 33 n 30 July 22 1960 p 
60-2. Replacing conventional tuning capacitors with silicon 
semiconductors reduces weight, size, and cost of automobile 
radios; advantages include remote and nonmechanical signal- 
seeking; typical circuits. 

Rear Engine. See Automobiles—Chevrolet. 


Reliability. Body Component Reliability, A.JJ.HOFWEBER. SAE 
—Paper n S262 for meeting Oct 3 1960 (Detroit Sec) 19 p. 
Approach applied by Ternstedt’s Div of General Motors to 
obtain component reliability in initial tooling and produc- 
tion phases; Reliability Section and its functions which in- 
elude working with production engineering on tool design, 
equipment capabilities, and design recommendations, with 
manufacturing staff on processes and production capability 
studies, and with quality control group on statistical quality 
control data, in-plant test data and failure reports; new de- 
velopments and their relation to reliability ; examples. 


Chassis and Total Car Reliability, J.R.GRETZINGER. SAE— 
Paper n S260 for meeting Oct 3 1960 (Detroit Sec) 8 p. Back- 
ground of reliability concept and program at Buick which 
covers following functions: to assist in establishment of 
reliability goals, to review design, processing and quality 
control, to make predictions on reliability, and to take cor- 
rective action; differences between reliability and quality 
control; structure of organization of Reliability and Quality 
Control Div and phases of program. 


Initiating Body Reliability Program, W.E.SEHN. SAE— 
Paper n S261 for meeting Oct 3 1960 (Detroit Sec) 7 p. Con- 
cept of reliability as applied at Fisher Body Div of General 
Motors; areas in which there is need for reliability function: 
control and use of existing reliability facilities and func- 
tions; prevention of recurrence of errors of design, manu- 
facturing, and assembly; resolution of frequent customer 
complaints; creation of new products, materials, or processes ; 
new reliability measures, collection and evaluation of data; 
organizational structure required to control reliability pro- 
gram. 


Ride Simulators. Analysis and Simulation of Automobile Ride, 
R.H.KOHR. SAE—Paper n 144A for meeting Mar 15-17 1960 
25 p; see also abstracts in SAE—J v 68 n 4 Apr 1960 p 149, 
151; Engineering v 190 n 4928 Sept 30 1960 p 460. Servo- 
controlled motion simulator which can seat two passengers, 
developed by General Motors Corp for use in ride analysis, 
takes into account road, car, and passenger; ride simulator 
is composed of tape recorder to provide road wave inputs 
into system; analog computer takes in signals from tape 
recorder and, from these inputs to car’s suspension, determines 
what car body motions would result; motion simulator repro- 
duces body motions determined by computer; details of com- 
ponents. 


Rover. Rover 3 Litre. Automobile Engr v 50 n 2, 8, 4 Feb 1960 
p 44-50, Mar p 84-93, Apr p 126-33. Feb: New car, built by 
Rover Co Ltd, has unitary chassis body structure and sub- 
frame on which are mounted engine and gearbox assembly, 
torsion bar front suspension and steering gear; assemblies 
making up underframe unit. Mar: Engine, automatic and 
manual transmission systems, propeller shaft and spiral bevel 
rear axle. Apr: Analysis of rear and front suspension systems, 
steering layout, brakes and electrical equipment; specification. 

Safety Factor. Crash Studies of Modern Cars with Unitized 
Structure, R.H.FREDERICKS, R.W.CONNOR. SAE—Paper n 
211C for meeting Aug 16-19 1960 9 p. Collision characteristics 
of modern cars; crash performance of 1958 Lincoln and 1950 
Faleon were compared to behavior observed with 1955 
Mereury when all were crashed into rigid barrier; unitized 
structures are comparable with frame body construction in 
terms of potential protection in collision when occupants 
avail themselves of safety features and devices developed. 


Head-on Collisions, Series III, J.H.MATHEWSON, D.M. 
SEVERY, A.W.SIEGEL. SAE—Paper n 211D for meeting 
Aug 16-19 1960 12 p; see also abstract in SAE—J v 68 n 9 
Sept 1960 p 69. Two fully instrumented automobile head-on 
collision experiments, equipped with anthropometric dummies, 
were carried out by Univ of Calif for impact speeds of 23 and 
32 mph; data include car and motorist deceleration patterns 
for many locations, injury analyses and evaluation of rela- 
tion that vehicle collapse characteristics bear to motorist force 
and injury patterns; equipment, facilities, instrumentation. 
See also SAE Paper 1958 indexed in Engineering Index 1958 
p 102. 

Seats. See Automobiles—Design. 
Springs and Suspension. See also Automobiles—Design. 


Air Suspension for Road Vehicles, J.H.SAINSBURY. Instn 
Mech Engrs—Proe (Automobile Div) n 3 1957-58 p 75-84 (dis- 
cussion) 84-101. Development of air springs of double con- 
voluted and rolling lobe types; theory of air spring design 
and methods of installation; rolling lobe type is generally 
limited to minimum pressure of 40 psi; details of compressor, 
storage tank and leveling valves. 


Computer Solves Complex Suspension Geometry Problems, 
K.L.HOYT, C.F.MADDOX, N.R.MILLER, D.F.ZAWADA, SAB 
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—Paper n 127A for meeting Jan 11-15 1960 16 p; see also 
abstract in SAE—J v 68 n 8 Aug 1960 p 71-5. Program at 
Ford Motor Co for solution of double-wishbone front suspen- 
sion for l-f spring medium is also applicable to either front 
or rear suspensions and variations in type of spring; neces- 
sary data are: paths in 3 dimensions of upper and lower ball 
joints; wheel center path, path of tire to ground contact point 
with wheel rolling and braked, path of lower attachment for 
springing medium, spindle steering arm ball joint path, cam- 
ber and caster change in degrees. 


Improved Leaf Springs. Automobile Engr v 50 n 2 Feb 
1960 p 58-9. Modified design, developed by Toledo-Woodhead 
Springs Ltd, Darlington, resulted in more uniform stressing, 
reduced weight and cost; fundamental difference between 
Featherlight spring and other designs lies in tapering of 
leaves; tests carried out in Engineering Laboratories at Read- 
ing Technical College, using compressive testing machine, 
strain gages and electronic circuit; stress distribution graphs 
for 4-leaf Toledo-Woodhead spring compared to 6-leaf con- 
ventional car spring; 113-lb spring for large commercial 
vehicles. 


Ride Improvement, P.H.McWILLIAMS, M.E.MAXWELL. 
Automobile Engr v 50 n 2 Feb 1960 p 51-3. Problem of 
simulating motion of vehicle under action of bumps applied 
by road surface to front and rear wheels is investigated ; 
computer setups are produced involving use of one, or two, 
Short general purpose computers ; moments of inertia of vehicle 
body and angular motion are taken into account; nonlinear 
shock absorber characteristics are represented by appropriate 
function generators with diodes and thyrite elements. 


Ride Requirements, R.SCHILLING. SAE—Paper n 8219 for 
meeting Dec 7 1959 (Detroit Sec) 8 p. Basie ride only is 
considered which is body motion of sprung mass; studying 
motion of car over single sinusoidal road wave; response of 
ideal suspension on low and high road waves; comparison 
of ideal and actual suspension; displacements and forces on 
single wave; improving conventional suspension without intro- 
ducing new elements. 


Shop Quality Control Safeguards Automotive Spring Manu- 
facture, R.C.STARR. Can Machy v 71 n 5 May 1960 p 88-9, 
149. Manufacture of coil springs at Oshawa plant of Ontario 
Steel Products; good results obtained with Magnaglo magnetic 
particle inspection system. 


Suspension Design for Single Unit Construction, F.R. 
KISHLINE, T.M.LAWLER, Jr. SAE—Paper n 143A for 
meeting Mar 15-17 1960 8 p; see also abstract in SAE—J v 
68 n 6 June 1960 p 72-4. American Motors Corp solutions to 
problems in development of front and rear suspensions for 
unitized cars; factors relating to ride, handling, shake, 
durability, and noise as affected by suspension design; road 
noise, tire thump, and tire roughness are principal noises in- 
fluenced by front suspension design; isolation and tuning 
techniques. 


Suspension Dynamics, M.P.BIENIEK. Automobile Engr v 50 
n 4 Apr 1960 p 143-7. Analysis of vehicle vibrations, based 
on theory of stochastic processes; application of statistical- 
probabilistic methods is justified by essentially random 
character of disturbances, roughness of road acting on mov- 
ing vehicle; advantages are comparative study of different 
systems of suspension, information on effectiveness of com- 
ponents of suspension, analysis of road surface; basic solu- 
tions of dynamical problem; analysis of vehicle vibration ; 
methods of statistical determination of displacements, velocities, 
accelerations and stresses given. 


Suspensions from Ground Up, C.M.RUBLY. SAE—Paper n 
143D for meeting Mar 15-17 1960 9 p; see also abstract in 
SAE—J v 68 n 7 July 1960 p 38-40. Development of new tire 
and compatible rim to help suspensions overcome handling 
deficiencies of rear engine Chevrolet Corvair; design of front 
and swing axle independent rear suspension and its attachment 
to integral body; outstanding aspects of swing axle with re- 
gard to roll couple distribution front to rear; body structure 
and relative stiffness obtained. 


Stability. Anforderungen an die Festigkeit und Steifigkeit von 


Fahrzeugkarosserien, K.WILFERT, E.FIALA. Automobiltech- 
nische Zeit v 61 n 9 Sept 1959 p 237-46. Requirements for 
stability and rigidity of automobile bodies; study of essential 
loads to establish necessary stability and rigidity values; load 
requirements under normal driving conditions on washboard 
roads considering different loads and speeds, and under acci- 


seme conditions ; elasto-mechanic characteristics of automobile 
ody. 


Der Ninfluss der Kraftwagenfederung auf die Lenkstabili- 
taet, G. MITTERLEHNER. Ingenieur-Archiv v 29 n 2 1960 
dD. 100-14. Influence of automobile suspension on steering sta- 
bility ;_ extension of author’s previous investigation (see En- 
gineering Index 1959 p 122) to include springing as 4th 
degree of freedom of system; derivation and solution of 
stability equation; application to examine factors affecting 
stability of passenger car, sports car, and truck when hitting 
small obstacle in road at maximum speed; conclusions for 
design data. 


THE ENGINEERING INDEX—1960 


AUTOMOBILES—Continued 


s 


Ss 


T 


119 


Directional Stability and Control of Four-Wheeled Vehicle 
in Flat Turn, M.GOLAND, F.JINDRA. SAE—Paper n 211A 
for meeting Aug 16-19 1960 18 p. Analysis takes into aecount 
variation of cornering performance of tires with changes in 
their vertical loading, investigating steady, flat turn to ap- 
praise effects of turn radius and forward speed on steering 
characteristics and dynamic directional stability; results of 
calculations are presented for vehicle series in which fore and 
aft location of center of gravity is varied. 


Handling Requirements, O.J.WINKELMANN. SAE—Paper 
n S220 for meeting Dee 7 1959 (Detroit Sec) 19 p. Discussion 
of five factors determining car’s behavior in handling when 
it is steered into path, and its ability to stay on that path; 
they are: cornering ability, directional stability, wind sta- 
bility, response and feedback; dynamic attitude control, or 
reduction of pitching considered. 


Motions of Skidding Automobiles, H.S.RADT, Jr, W.E.MIL- 
LIKEN, Jr. SAE—Paper n 205A for meeting June 5-10 1960 
21 p. Program, carried out by Cornell Aeronautical Labora- 
tory shows that simple analysis of lateral skidding of auto- 
mobile is practical, that mathematical model will predict ex- 
perimentally verifiable skidding characteristics and may be 
used for either simulation or calculation purposes; with 
usual assumptions for separating lateral (handling) behavior 
from longitudinal (ride) behavior, it is possible to write 
equations of motion of automobile; computer solutions are 
discussed. 


tandards. Standards and Standardization in Motor Industry, 
E.WOODBRIDGE. Instn Mech Engrs—Proe (Automobile Div) 
n 3 1958-1959 p 111-21 (discussion) 121-39. Reference is made 
to IAB standards, SMMT data sheets, ‘Big Six” and “Heavy 
Five’ standards, SAE standards, BSI, ISO, DEF, company 
standards and handbook published by SMM & T, Standards 
for British Automobile Industry; Standards for purchasing, 
materials specifications, dimensional standards, production 
standards, and standard methods; it is suggested that use 
should be made of research in standards, such as MIRA and 
RRL and industrial research. 


teering Systems. See also Automobiles—Stability. 


Evolution and Design of Compact, High Performance Pumps 
for Power Steering Systems, R.P.ROHDE. Gen Motors Eng 
Jv 7n1 Jan-Feb-Mar 1960 p 37-43. Design and development 
of oil reservoir and pump for hydraulic power steering gears; 
background of present vane type, pulley driven compact 
pump, capable of delivering 1.75 gpm at engine idle with 
pressure reliefs as high as 1300 psl; details of final improved 
design, adopted for 1959 and 1960 GM ears, including Chevro- 
let, although slightly different in arrangement of some parts; 
schematics. 


Hydrosteer Powered Steering. Automobile Engr v 50 n 5 
May 1960 p 182-7. Outstanding features of fully integrated 
power assisted steering system, developed for larger cars by 
Hydrosteer Ltd, Luton, are cam and peg mechanism and spool 
type valve and marked ratio variation from straight ahead 
to full lock; main housing and its three covers are sub- 
stantial castings in LM22 aluminum alloy; single forging of 
En.16T steel comprises rocker arm and its shaft; principle 
of operation. 


esting. See also Automotive Engineering—Research. 


Automation Applied to Experimental Test Beds in Automo- 
bile Industry, S.WALLER. Siemens Rev v 26 n 5 July 1959 
p 169-74. Design of electronic regulating device for main- 
taining constant speed of testing operations; simulation of 
stresses imposed on internal combustion engine during actual 
service in endurance tests on test bed. 


Chevrolet Engineering Laboratory—Facility for Improved 
Vehicle Development, M.M.ROENSCH. Gen Motors Eng J v 6 
n 4 Oct-Nov-Dec 1959 p 25-30. Test areas comprise physical 
testing, chassis dynamometer and vehicle dynamics ; engine 
development and testing, transmission, electrical and_instru- 
mentation testing, engine, axle, and transmission fabrication ; 
description of tests conducted during development of auto- 
matic transmission exemplify how facilities of laboratory are 
utilized. 


Computer Predicts Car Acceleration, H.L.SETZ. SAE— 
Paper n 196B for meeting June 5-10 1960 35 p; see also ab- 
stract in SAE—J v 68 n 10 Oct 1960 p 68-75. Approach used 
at Ford Motor Co, to obtain desired characteristics for ac- 
celeration performance and development of fundamental mes 
lationships; differential equations defining translatory motion 
of passenger car; graphical description of method employed 
to evaluate integrals expressed; computer solution techniques ; 
performance prediction system applications. 


Data Systems in AASHO Road Test, P.IRICK. SAE—Paper 
n 116B for meeting Jan 11-15 1960 6 p, Experimental investi- 
gation on basis of three aspects: objectives involved, pro- 
cedures for data acquisition, and methods for data analysis ; 
essence of statistical method is to put all aspects on unified 
mathematical basis; example taken from AASHO Road Test 
involves 30 yravement sections two lanes wide; random proces 
is used to determine theiy: space order pf occurrence in tangent. 
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Experimental Determination of Effect of Traction on Corner-: 
ing Force, C.A.RFREEMAN, Jr. SAE—Paper n 186B for 
meeting June 5-10 1960 7 p. To substantiate calculation 
methods for predicting these effects, experimental determina- 
tion of traction force-cornering force relationship was re- 
quired; details of practical track test procedure, instrumenta- 
tion developed and tests conducted at Ford Motor Co; measure- 
ments required relate to tire slip angle, lateral tire force, axle 
to frame force of right and left side, towline tension and 
angle, and ear speed; schematic of lateral tire force wheel. 


Fatigue Testing of Vehicle Components, T.C.F.STOTT. 
Instn Mech Engrs—Proc (Automobile Div) n 1 1958-1959 
p 21-8 (discussion) 29-47, 8 plates. Evaluation of ultimate 
service life of new or modified design; fatigue life of com- 
ponent to current design but manufactured by new process; 
development of existing component or unit to increase its load 
capacity or ultimate life; regular checking of production 
components; testing procedures; examples of these aspects of 
testing and types of test equipment. 


How Good is Testing? Correlation of Customer, Labora- 
tory, and Proving Ground Experience, W.A.McCONNELL. 
SAE—Paper n S210 for meeting Dee 7 1959 (Detroit Sec) 
13 p; see also SAE—Trans v 68 1960 p 588-97 (discussion) 
597-9; SAE—J v 68 n 4 Apr 1960 p 78-86. Method of validat- 
ing proving ground test routines as sample of customer opera- 
tions is described; comparisons of field survey and proving 
ground failure statistics are analyzed to establish sample 
reliability and severity ratios; alternative means of accelerat- 
ing test program are considered, with examples indicating 
effect on correlation. 


Inspection of Vehicles for Road Worthiness, with Special 
Reference to Methods and Equipment, G.GRIME, R.D.LISTER. 
Instn Mech Engrs—Proec Automobile Div n 5 1957-58 p 129-60. 
Original of paper indexed in Engineering Index 1958 p 104 
from Engineering Mar 21 1958. 


New Performance Testing Method for Motor Vehicles, J. 
GRINDROD. Automotive Industries v 123 n 4 Aug 15 1960 p 82, 
140. Method, developed at W.G.Armstrong Whitworth Aircraft 
Ltd, enables measurements of physical factors (strain, pressure, 
position, vibration, temperature, etc) to be taken from 23 
different sources on car while it is in motion; measurements 
are transmitted to static receiving station where they are 
processed and presented as graphs to give continuous picture 
of performance. 


Telemetry System for Testing Automobiles, A.POTTON. 
Electronics v 33 n 43 Oct 21 1960 p 57-9. Four channel, time 
multiplex telemetry system developed for measuring tempera- 
tures, pressures, and other parameters in moving vehicle is 
described; test vehicle was fitted with two strain gages, one 
thermocouple, and one thermistor. 


Theoretical Prediction of Effect of Traction on Cornering 
Force, W.BERGMAN. SAE—Paper n 186A for meeting June 
5-10 1960 24 p; see also abstract in SAE—J v 68 n 9 Sept 
1960 p 85. Theory, substantiated by tire road tests, carried 
out by Ford Motor Co, explains effect of traction on corner- 
ing force by using new concept of spring interaction; good 
correlation found between calculated and test data; major 
factors determining effect of power application on cornering 
force established are reduction of overall lateral stiffness of 
tire, and reduction of effective lateral coefficient of friction ; 
effect of vertical load and application of tire theory to 
evaluation of vehicle handling. 

Vauxhall Dynamometer and Rig-Test Laboratories. Automo- 
bile Engr v 50 n 8 Aug 1960 p 334-7. Details of building 
being built for Vauxhall Motors Ltd, designed to accommodate 
16 dynamometers of various types for testing gasoline and 
diesel engines, vehicle dynamometer, cold room and test rooms 
for carburetors and fuel injection equipment; details of 
dynamometer rooms and equipment, fuel supply and distribu- 
tion, and component testing laboratory. 


Tires. See Rubber Tires. 
Upholstery. See Automobile Materials—Textiles. 
Vibrations. See Automobiles—Engine Mounting; Automobiles 


—Noise; Automobiles—Springs and Suspension. 
Washing Machines. See Automobiles—Maintenance and Repair. 


Windshield Wipers. Problems Associated with Windscreen 
Wiping, J.S.CLARKE, R.R.LUMLEY. SAE—Paper n 197A 
for meeting June 5-10 1960 39 p. Problem of aerodynamic 
effect of wind forces on wiper blade arising with increasing 
speeds and advent of wrap-around windshields; results of 
water tunnel tests on scale models of vehicles and flow pat- 
terns observed; tests in rectangular duct which simulates air 
flow conditions over surface of windshield forms useful tech- 
nique for comparing performance of various blade forms; 
materials. 


Windshields. See Glass—Mechanical Properties. 
AUTOMOTIVE ENGINEERING 


See also Automotive Fuels; Diesel Engines—Automotive ; 
Gas Turbines—Automotive; Military Vehicles; Motor Buses ; 
Motor Cycles; Motor Trucks; Tractors; Trailers; also all 
subject headings beginning with Automobile. 
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Literature. Guide to Automotive Engineering Literature, E.B. 
JACKSON, E.V.WRIGHT, R.MacDONALD. SAE—Paper n 
124C for meeting Jan 11-15 1960 21 p. Literature essential to 
automotive engineer concerned with chassis, power plant, and 
power train of vehicle is presented; bibliography, offered as 
“Automobile Engineers Five-Foot Shelf’ contains compilation 
of abstracts and indexes; comprehensive bibliographies ; biblio- 
graphic references in periodicals; bibliographic services ; 
dictionaries; handbooks; special reference works; books, 
pamphlets, etc, and periodicals. 

Research. Automobile Aerodynamics, K.B.KELLY, P.KYRO- 
POULOS, W.F.TANNER. SAE—Papers n 148B, 148C, 148D, 
148F for meeting Mar 15-17 1960 25 p. Progress report by 
General Motors Corp on wind tunnel model testing; general 
objectives of model studies of automobile aerodynamics, 
general similarity laws and validity of aerodynamic model ; 
model parameters are examined and limits established (model 
mounting, internal flow, full scale correlation, pressure dis- 
tribution) ; model testing technique used; interpretation of 
data. 


Early Wind Tunnel Testing at Ford, A.H.ESPER. SAE— 
Paper n 148A for meeting Mar 15-17 1960 5 p. Description of 
first model tunnel, built in 1929 to develop Ford Tri-Motor 
Airplane; use of tunnel for testing car models and for air- 
craft work; examples and illustrations of streamlining con- 
cept as applied to automobile body design. 


New Techniques for Full Scale Testing, J.F.WHITE. SAE— 
Paper n 148E for meeting Mar 16 1960 18 p. Ford Motor 
Wind Tunnel designed to perform internal aerodynamic tests 
in controlled atmosphere and also appropriate for external 
aerodynamics; general arrangement of tunnel and most im- 
portant features; use of portable aerodynamic force measur- 
ing scales of novel design which permit use of tunnel for full 
scale aerodynamic testing of passenger cars; preliminary tests, 
and some of applications of full scale testing. 


Radioactivity—Guide and Energy for Future Automotive 
Safety, J.J.GREBE, D.E.HARMER. SAE—Paper n 128A for 
meeting Jan 11-15 1960 4 p; see also abstract in SAE—J v 
68 n 5 May 1960 p 127. Suggestions made to improve produc- 
tion, fueling, and safety guiding of automobiles; radioiso- 
topes for determining tool and part wear of engines; neutron- 
activitation analysis and catalytic effects of radiation itself 
on chemical systems and plastics; one field offering potentials 
is that pertaining to safety of vehicle operation; detection 
systems for vehicle with respect to roadway, infrared radia- 
tion emitters to transmit change in speed of vehicle ahead, 
ete. 


Technical Progress through Cooperation in American Auto- 
motive and Petroleum Research, L.RAYMOND. Ingenieur v 
72 n 2 Jan 8 1960 p W1-11. Research problems of mutual in- 
terest to automotive and petroleum industries discussed such 
as increased compression ratio, higher thermal efficiency, 
valve train loads, temperatures of automatic transmission 
fluids and lubrication of hypoid axle gears. (In English). 


X-Rays Perform Many Tasks at Ford Scientific Laboratory, 
V.W.PALEN. Automotive Industries v 122 n 3 Feb 1 1960 
p 141-8. Outline of laboratory’s activities in various fields, 
instrumentation used in X-ray studies and examples of projects 
in which laboratory is engaged; research involving boron 
oxide glasses with high water contents to determine effect of 
water content on structure and other properties; system used 
to obtain essentially monochromatic X-rays. 


AUTOMOTIVE FUELS 


See also Aircraft Fuels; Diesel Fuels; Gas Turbines—Fuels ; 
Gasoline Refining; Petroleum Gas, Liquefied. 

Are Octane Numbers and Hydrocarbon Type Enough? F.D. 
BUERSTETTA, ILA.CAPUTO, E.S.CORNER, T.M.KORN, E.C. 
YOUNGHOUSE. SAE—Paper n 206A for meeting June 5-10 
1960 43 p. Study made by Esso Research & Ene Co and Ethyl] 
Corp to determine whether hydrocarbon-type eff-°+ observed in 
road antiknock studies of gasolines is independent of other 
properties over and above laboratory octane numbers; results 
show that road superiority of aromatie over olefinic fuel at 
moderate-to-high engine speeds varies with other compositional 
factors; advantages for high Motor octane number, high TEL 
ponent and high aromatic concentration indicated; tables. 

refs. 

Concurrent Pyrolytic and Oxidative Reaction Mechanisms 
in Precombustion of Hydrocarbons, C.E.WELLING, G.C.HALL, 
J.S.STEPANSKI. SAE—Paper n 201B for meeting June 5-10 
1960 18 p. Ford Motor Co study relates synthetic hydrocarbon 
products from motored engine with precombustion reaction 
such as cracking, hydrogen stripping, and peroxide formation 
and decomposition; reaction paths run concurrently and 
originate from common reactant, original free radical pro- 
duced by abstraction of hydrogen atom from fuel molecule; 
reaction path may be chain mechanism that maintains con- 
centration of original common free radical reactant. 

Decade of Progress in Motor Fuels, W.J.SWEENEY, J.F. 
KUNG. Am Petroleum Inst—Proc v 39 Sec 8 1959 p 280-94 
(discussion) 295. Changes in motor gasoline demand, quality, 
and technology picture; use of catalytic reforming, alkylation, 
and tetraethyllead. 72 refs. 


AUTOMOTIVE FUELS—Continued 


Engine Behavior Characteristics of L.P.-Gas Fuels, T.W. 
LEGATSKI. Natural Gasoline Assn America—Proc 38th An- 
nual Convention Apr 1959 p 103-6. Commercially available 
liquefied petroleum gases vary widely in chemical composition 
and engine behavior characteristics; potentially important 
aspect of liquefied petroleum gas fuel is antiknock behavior ; 
basic problem in engine application of liquefied petroleum gas 
appears to be engine design rather than fuel formulation. 


Fuels for High Compression Engines, B.L.HURD, Jr. SAE— 
Paper n 260B for meeting Nov 2-4 1960 9 p. Study made at 
Atlantic Refining Co to investigate antiknock requirements, 
both full and part throttle, knock and rumble from deposit 
ignition, spark plug fouling, and starting knock and hot 
cranking; two 1956 experimental 12:1 compression ratio en- 
gines and one 1959 15:1 engine were used; summary of major 
findings; with present knowledge, requirements may be met 
for 12:1 compression ratio level, but not 15:1. 


New Approach to Blending Octanes, W.C.HEALY, Jr, C.W. 
MAASSEN, R.T.PETERSON. Am Petroleum Inst—Proe v 39 
See 3 1959 p 132-92. Formulas for calculating laboratory 
octane numbers of multicomponent blends take into account 
octane number, sensitivity, and hydrocarbon type of blend 
components; formulas developed on 75 blends and checked 
on additional 60 blends at three tetraethyllead levels. 


New Charts Give Better Clues on Vapor-Forming Qualities 
of Motor Fuels, 0.C.BRIDGEMAN, E.W.ALDRICH. Oil & Gas 
J v 58 n 40 Oct 8 1960 p 108-9. Two charts developed for 
evaluation of vapor forming characteristics of motor fuels 
from knowledge of Reid vapor pressure and 10% point slope; 
summation of values from two charts gives temperature cor- 
responding to any given vapor-liquid ratio up to 50 at any 
barometric pressure from 560 to 760 mm, 

Refiner Looks at Cars of Future, J.A.NEVISON, C.D. 
WRIGLEY, L.J.TEST. World Petroleum Congress, Fifth— 
Proe New York, N.Y. June 1959 See III p 1-12 (discussion) 
12-14. Compression ratio, horsepower and octane trends; im- 
portant role of additives in providing motor fuel qualities 
other than antiknock; use of low sensitivity components; 
catforming and pentafining process results are illustrated, 
showing how typical selectivity of platinum silica alumina 
eatalysts can be utilized in production of high quality motor 
fuels. 


Statistical Estimation of Gasoline Octane Number Require- 
ment of New Model Automobiles, C.§ BRINEGAR, R.R.MIL- 
LER. Technometrics v 2 n 1 Feb 1960 » 5-18. Annual problem 
in automobile and petroleum industri's is that of estimating 
octane number required to prevent knock; method in use is 
to make nonparametric graphie estimates of specified per- 
centiles from smoothed curves of sample cumulative distribu- 
tion functions; simpler and statistical y more efficient method 
is proposed; tests of assumptions underlying method, and 
illustration of its application given. 


Additive Compounds. See also Automobile Engines—Combustion ; 


Gas Turbines—Fuels. 


Additives for Liquid Hydrocarbon Fuels, H.E.COLLINGS, 
E.C.SQUERCIATI. SAE—Paper n 221B for meeting Sept 12- 
15 1960 18 p. Additives used in gasoline such as antiknock com- 
pounds, deposit modifiers, gasoline antioxidants, copper deacti- 
vators, corrosion inhibitors, dyes, anti-icing agents, and 
carburetor detergent additives; additives in diesel fuels, as 
follows: diesel fuel stabilizers, and metal deactivators; effect 
of dispersant and metal deactivator in field tests; color sta- 
bilizers, rust and corrosion inhibitors, ignition improvers, and 
cloud and pour point depressants; future developments. 


Antiknock Behavior of Alkyl Lead Compounds, H.E.HES- 
SELBERG, J.R.LHOWARD. SAE—Paper n 207B for meeting 
June 5-10 1960 13 »; see also abstract in SAE—J v 68 n 9 
Sept 1960 p 38-9. History of Ethyl’s evaluation of alkyl lead 
compounds ; changes in engine environment and fuel composi- 
tion having influence on antiknock effectiveness of various 
alkyl lead compounds as related to TEL; relationships be- 
tween lead alkyl effectiveness and fuel composition ; compared 
with _TEL, tetramethyl lead shows increased effectiveness 
with increasing aromatic content, leaded octane number level, 
and lead content, and with decreasing fuel sulphur content 
and TEL susceptibility. 


Antiknock Compounds—Research, Development and Refinery 
Application, H.J.GIBSON, W.B.LIGETT, T.W.WARREN. 
World Petroleum Congress, Fifth—Proc New York, NY June 
1959 Sec VI p 141-58. Similar paper indexed in Engineering 
Index 1959 p 128 from Petroleum Refiner June 1959. 


Gasoline Additives—Review for Engineers, A.E.FELT, H.C. 
SUMNER. SAE—Paper n 221A for meeting Sept 12-15 1960 
12 p. Types of problems which additives are asked to solve, 
types and concentrations of compounds used, and mechanisms 
by which additives accomplish their objectives; discussion is 
confined to applications of additives in all gasoline engine 
fuels with exception of those used for aviation; details of 
Ethyl Corp’s investigation of effects of increasing TEL con- 
tent of gasolines from 3.0 to 4.0 ml/gal. 


Oxidation Inhibitors for Modern Fuels, T.R.LUSEBRINK 
H.B.MINOR, A.C.NIXON, B.M.STECKLER. World Petroleum 
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Congress, Fifth—Proe New York, NY See VI June 1959 p 193- 
205 (discussion) 205-7. Oxidation can be decreased by addition 
of antioxidants; gasolines respond well to alkylated bis-, bi- 
and mono-phenols, aromatic diamines and aminophenols; 
higher boiling fuels do not respond well to above types of 
antioxidants at ambient temperature; distillate fuels fail to 
respond to gasoline type antioxidants; reactions occurring 
involve formation of free radical species. 


Tertiary Butyl Acetate Improves O.N. of Leaded Fuel, S.R. 
NEWMAN, K.L.DILLE, R.Y.HEISLER, M.F.FONTAINE. SAE 
—J v 68 n 2 Feb 1960 p 42-3. Indexed in Engineering Index 
1959 p 123 from SAE—Paper n 127U 1959. 


Tetramethyl Lead—Antiknock for Better Road Performance, 
R.H.PERRY, Jr, C.J,DiPERNA, D.P.HEATH. SAE—Paper n 
207A for meeting June 5-10 1960 87 p: see also abstract in 
SAE—J v 68 n 9 Sept 1960 p 38-9. Study made by Socony 
Mobil Oil Co, on road octane number depreciation of catalytic 
reformate gasolines; findings show that tetramethyl lead 
(TML) is most effective in minimizing depreciation ; substitu- 
tion of TML for TEL increases its road octane number per- 
formance in manual transmission cars by virtue of its superior 
distribution characteristics and in manual and automatic 
transmission cars by virtue of its higher intrinsic antiknock 
value in aromatic type stocks. 


Tetramethyl Lead Reduces Low Speed Knock, T.M.KORN, 
G.MOSS. SAE—Paper n 207D for meeting June 5-10 1960 10 
p; see also abstract in SAE—J v 68 n 9 Sept 1960 p 38-9. 
Study by Esso Research Ltd, England, shows that substitution 
of TML for TEL in fuels having overhead fractions of low 
octane quality results in improvement in road antiknock 
behavior; octane distribution is characterized by variable of 
fuel called “Delta R’’ found to predict observed low speed 
advantage for TML, which is more pronounced in European 
than in American cars; this is probably reflection of increased 
tendency toward fuel segregation by cars with manual trans- 
missions. 


Utility of Tetramethyl Lead in Gasoline, D.L.PASTELL, 
W.E.MORRIS. SAE—Paper n 207C for meeting June 5-10 
1°60 20 p; see also abstract in SAE—J v 68 n 9 Sept 1960 
p 38-9. Study by E.I.du Pont de Nemours on antiknock effec- 
tiveness of tetramethy!] lead (TML) relative to TEL in 75 
different fuels; data show that TML has maximum advantage 
over TEL in cars with poor fnel distribution and in fuels 
with poor octane distribution over boiling range; TML gives 
greatest octane improvement by Modified Uniontown method 
and least improvement by Research method; TML has no 
adverse effect on gasoline stability. 


Antiknock. See Automotive Fuels—Additive Compounds; Auto- 
motive Fuels—Detonation. 


Combustion. See Automobile Engines—Combustion ; Automotive 
Fuels—Detonation. 


Detonation. See also Automobile Engines—Combustion; Auto- 


motive Fuels—Additive Compounds. 


Comparison of Performance and Octane Number Require- 
ments of American and European Cars, G.B.CIPOLLINA, 
G.A.DICKINS, O.P.MEESE, P.A.MERONNEAU. World Petro- 
leum Congress, Fifth—Proe New York, NY Sec VI June 
1959 p 101-13. Major differences regarding characteristics, 
performance and fuel requirements between cars produced in 
United States, United Kingdom, France, Italy and Germany; 
quality requirements of fuels and lubricants as they affect fuel 
utilization. 

Economic Aspects of Raising Compression Ratio and Octane 
Quality, J.B.DUCKWORTH, E.W.KANE, T.W.STEIN, T.O. 
WAGNER. World Petroleum Congress, Fifth—Proc New York, 
NY See VI June 1959 p 91-8 (discussion) 98-9. Higher com- 
pression ratios and octane qualities are economical only if 
milage increases faster than gasoline prices; future research 
developments may raise this optimum octane number. 


Figure Octanes of Blends This Way, L.C.DOELP, E.R.WEST- 
FIELD. Petroleum Refiner v 39 n 1 Jan 1960 p 181-4. New 
method permits prediction of octanes even when one or more 
of components is rich in aromatics; only paraffin plus naph- 
thene concentration and octane rating of each component 
have to be known; development and accuracy of method. 


Knock Characteristics of Hydrocarbon Mixtures, E.J.Y. 
SCOTT. Am Petroleum Inst—Proe v 38 See 3 1958 p 90-111. 
Original of paper indexed in Engineering Index 1958 p 105 
from Petroleum Refiner May 1958 issue. 


Motor Octane Lag Sires Part-Throttle Knock, H.A.TOUL- 
MIN, D.L.LENANE. SAE—J v 68 n 3 Mar 1960 p 42-4. 
Indexed in Engineering Index 1959 p 124 from SAE—Paper 
n 128T 1959. 


New Knock-Test Method Could Save Millions in Finding 
Octane Numbers, G.A.MacDONALD. Oil & Gas J v 58 n 2 
Jan 11 1960 p 89-91, 93-4. Fresh approach to more precision 
in obtaining octane numbers of motor fuels is based on theory 
that time at which detonation occurs in combustion cycle is 
factor that determines intensity of that detonation ; important 
changes, instrumentation, measure time of knock rather than 
intensity of knock. 


Noise Reduction in High Pressure Fluid Transfer Systems, 
F.W.VETTER, F.S.VENABLE. Noise Control v 6 n 1 Jan- 
Feb 1960 p 41-8. Noise levels created by pressure drop through 
small venturis were found to be in excess of damage risk 
criterion when adding anti-knock compound, tetraethyllead, to 
motor and aviation gasolines; results showed that unneces- 
sarily high pressure drops are often responsible for excess 
noise; simple and economical changes in pumping systems 
ae only measures required to control unsatisfactory noise 
condition. 


Octane Requirements of Italian Passenger Cars, F.G.SEZZI. 
World Petroleum Congress, Fifth—Proe New York, NY Sec 
VI June 1959 p 129-87 (discussion) 137-9. Octane requirements 
of Italian passenger cars are reviewed in light of tests carried 
out on 150 vehicles; adequacies of commercial Italian gaso- 
lines with respect to demands of various engines on probable 
increase in compression ratio and consequent variation in 
octane requirement. 


Probleme der Bewertung von Verbrennungseigenschaften 
heutiger Kraftstoffe in heutigen Ottomotoren in den USA, O. 
ENOCH. Motortechnische Zeit v 21 n 1 Jan 1960 p 17-19. 
Problems in evaluating combustion characteristics of current 
fuels in engines in United States; shortcomings of CFR knock- 
meter in rating high octane fuels and attempts made to im- 
prove laboratory instrumentation and road rating prediction ; 
development of new knock rating method based on measure- 
ment of temperature and density condition of ‘“end-gas’’; 
methods being developed for rating preignition and surface 
ignition. 

Road Octane Number of Past, Present and Future Gasolines, 
D.M.A.MASTERMAN,  E.B.V.POTTER, A.SKULL,  C.H. 
SPARKE. World Petroleum Congress, Fifth—Proe New York, 
NY Sec VI June 1959 p 115-28. 2-variable equations are not 
applicable when fuel segregation occurs; this happens when, 
during full-throttle acceleration from low engine speeds, more 
volatile fractions of gasoline reach engine cylinders in 
temporary excess, while heavier fractions are subject to ap- 
preciable time delay; field equations developed for prediction 
of gasoline performance in given car populations. 


Role of Physical Factors in Knock, E.B.RIFKIN. Am Petro- 
leum Inst—Proce v 88 Sec 3 1958 p 60-6 (discussion) 66-7. 
Time, temperature, pressure, surface area, and diffusion are 
most important physical factors significant in processes lead- 
ing to knock and anti-knock action; factors controlling anti- 
knock action include size of metal-oxide particles which de- 
termines surface area per unit of additive, composition of 
particle surfaces, and ability of reactive substances in fuel- 
air mixture to reach these surfaces diffusion; application of 
rapid-compression data to knock ratings. 


Seascnal Octane Control Would Put Money in Pockets, F.J. 
SANDZ@RS, E.H SCOTT. SAE—J v 68 n 1 Jan 1960 p 56-7. 
Indexed in Engineering Index 1959 p 124 from SAEK—Paper 
n 12% 1959 


Studies of Autoignition and Knock With Propane as Engine 
Fuel. N.P.W.MOORE B.N.ROY. Combustion & Flame v 3 n 4 
Dec 1959 p 421-35 Special problems of high temperature 
operation considereua along with use of weak *‘xtures; in- 
fluence of products of pre-flame oxidation on kreckir. limit 
gaged; propane found as excellent fuel for high speed spark 
ignition engine in compression ratios up to 10:1; wide range 
of power output is available by quality control; methane is 
less satisfactory. 


Studies of Chemical Reactions Which Occur in Engine Prior 
to Knock, K.J.PIPENBERG, A.J.PAHNKE, R.H.KBLAKER. 
Am Petroleum Inst—Proc v 38 Sec 3 1958 p 68-87 (discussion) 
87-9. Chemical reaction prior to knock releases heat, results 
in formation of new chemical species, and highly reactive 
free radicals which are critical reactants in auto-ignition 
process; initial preflame oxidation of paraffin hydrocarbons 
leads to organic peroxides, unsaturates, and higher carbonyl 
compounds; aromatics resist, and olefins inhibit preknock 
reactions. 

Synergism, R.S.ARIES. Petroleum Engr v 31 n 12 Nov 
1959 p C15, 18, 20. Octane increase response and achievements 
of refiners in study of TEL and TBA octane improvers; 
methods developed by Aries Associates, for production of 
tertiary butyl acetate based on isobutylene. 


Rating. See Automotive Fuels—Detonation; Automotive Fuels 


—Testing. 


Testing. See also Automobile Engines; Automotive Fuels—Deto- 


nation; Petroleum Products—Testing. 


ASTM Manual for Rating Motor Fuels by Motor and Re- 
search Methods. Published by ASTM, 4th ed, Philadelphia, Pa, 
1960 $7.50 196 p. 1960 revision of 1956 ASTM Manual, pre- 
pared by ASTM Committee D-2, includes D 357 motor method 
below 100 octane number, D 908 research method below 100 
octane number, and D 1656 research method above 100 octane 
number; six appendices present information and data on 
operation and maintenance of knock testing equipment. 

Behavior of Blends of Pure Hydrocarbons in Coo] Flames 


as Related to Their Deviations from Linear Blending on Per- 
formance-Number Scale, C.E.BOORD, J.M.DERFER, M.L. 
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SMITH, H.R.MENAPAGE, G.KYRYACOS. Am Petroleum Inst 
—Proe v 38 Sec 3 1958 p 112-19 (discussion) 119. Analyses 
were done by gas chromatography; results from engine and 
tube were comparable and indicated that substantial chemical 
interactions occur in combustion of blends of hydrocarbons ; 
these interactions affect relative rates of oxidation of com- 
ponents, and produce major changes in preflame product mix. 


Consideration of Deposit Ignition Mechanism, R.W.BOW- 
DITCH, T.C.YU. SAE—Paper n 201A for meeting June 5-10 
1960 15 p; see also abstract in SAE—J v 68 n 10 Oct 1960 
p 58-61. Deposit and hot spot ignition resistances of fuels 
were measured and compared at General Motors Research 
Laboratories; ignition resistances are found to be dependent 
upon type of surface causing ignition; ignition mechanism 
involving concepts of ignition temperature and flammability 
limits is proposed to explain differences in ignition resistances 
between fuels and ignition sources; proposed mechanism is 
consistent with known facts on surface ignition. 


Now Explore Road Ratings Without Test Cars, G.H.UNZEL- 
MAN, F.D.BUERSTETTA. Petroleum Refiner v 39 n 3 Mar 
1960 p 153-8. Method is based on correlation between road 
performance of gasoline and its laboratory octane ratings plus 
chemical analysis; empirical correlations between road octane 
number and laboratory inspection data show that best predic- 
tions of road performance can be made from research, motor 
octane numbers and hydrocarbon composition ; throughout speed 
range, motor octane number is most important fuel factor. 


Road Rating Fuels at Part Throttle, J.C-ELLIS, W.F.FORD, 
E.H.SCOTT, G.W.STANKE. SAE—J v 68 n 2 Feb 1960 p 123, 
126. Indexed in Engineering Index 1959 p 124 from SAE— 
Paper n 128V 1959. 

Test Method for Rating Throttle Icing Tendencies of Gaso- 
lines, J.H.FREEMAN, Jr. SAE—Paper n 264B for meeting 
Nov 2-4 1960 20 p. Problem of carburetor icing consisting of 
eold stalling during warmup period, and throttle restriction 
due to ice formation at highway cruise conditions; engine test 
method whereby test or reference fuel samples are continu- 
ously metered upstream from throttle plate; conclusions re- 
garding resistance of fuel compositions and gasoline additives 
to both forms of icing are based upon equivalent. concentra- 
tions of reference alcohol mixture in gasoline of known 
throttle-icing characteristics. 


Volatile Fuels, Road Effects, and Film Studies, W.A.GART- 
LAND. SAE—Paper n 264C for meeting Nov 2-4 1960 12 p. 
Study, carried out by Ford Motor Co to reproduce road opera- 
tion hot fuel handling performance on chassis dynamometer, 
eonsisted of following phases: to establish good road test re- 
sults which are repeatable and complete, using this data to 
duplicate results on chassis dynamometers, to film fuel action 
in carburetor float bowl under actual operating conditions on 
dynamometer; films taken demonstrate that visual investiga- 
tions of fuel systems are practical. 

AVIATION 


See also Aeronautics: Air Navigation; Air Transportation ; 
Airports; Aviation, Military; Aviation Meteorology; Heli- 
copters; Rockets and Missiles; Satellites; Seaplanes; Space 
Vehicles; also all subject headings beginning with Aircraft. 

Accident Prevention. See Air Transportation—Accident Pre- 
vention. 


Instrument Flying. See Air Navigation; Aircraft Instruments; 
Direction Finding Systems; Helicopters—Instruments; Radar. 


Interplanetary. See Space Flight. 
Medical Problems. See also Space Flight—Human Factors. 


Aerodynamic Heating, P.WEBB. Mech Eng v 82 n 6 June 
1960 p 60-2. Experimentally determined tolerance times for 
men with varying protection exposed to radiant wall tempera- 
tures as high as 550 F, where temperature increased to 
maximum in 3 to 15 min; reference to military and space 
flight. Paper 59-A-211. 


Aeronautical Preventive Medicine. AGARDograph n 36 Nov 
1957 (received Mar 1960) 75 p. Six papers presented before 
Symposium Noy 26 1957 Washington, DC, emphasizing im- 
portance of industrial medicine in air operational system; 
subjects are divided under following headings: organization 
of industrial medicine in Air Force units and aeronautical 
plants; points of immediate interest for research in industrial 
medicine; need for and interest of new approaches for re- 
search on fundamental problems related to human activity, 
efficiency and stress. 


Aviation Medicine and Electronics, G.H.BYFORD. Brit 
Instn Radio Engrs—J v 20 n 8 Aug 1960 p 631-7. Aviation 
medicine is discussed with reference to electronic equipment 
which is used to measure centrifugal acceleration, angular 
acceleration, vibration, and other environmental conditions ; 
problems of high altitude and very high speeds are described. 

Human Disorientation Device—Simulator of Angularly-Ac- 
celerated Motion, J.H.ACHILICH. Inst Radio Engrs—Trans 
on Military Electronies v MIL-3 n 3 July 1959 p 99-104. Dis- 
orientation device will produce accurately known and con- 
trolled values of angular acceleration about two axes of rota- 
tion when subject is seated so that head is located at point 


AVIATION— Continued , 
specified by axis intersection; device will permit research in 
field of sensory responses to angular acceleration, vertigo and 
similar phenomena; application to human response in high- 
speed aircraft and spacecraft. 


Medical and Human Engineering Aspects of Flight in Ryan 
VTOL and STOL Aircraft, P.F.GIRARD. AGARD—Report n 
236 May 1959 22 p. Constructional features of aircraft and 
major aspects of medical and human factors in hovering, and 
transitional flight, principal attention given to human engineer- 
ing aspect; it is concluded that medical and human factors 
must be considered in early design stages if satisfactory 
handling qualities are to be obtained. 


Physiological Instrumentation of Pilots for Test and Opera- 
tional Flights in Navy High Performance Jet Aircraft—l: 
Preliminary Investigations, F.H.AUSTIN. AGARD—Report n 
240 May 1959 4 p. Purpose of program is to develop tool for 
gathering data to feed back into Jaboratory simulators such 
as centrifuge, l-p chamber and disorientation simulator, and 
to discover measuring of which physiological parameters can 
best be adapted to operational flight to aid pilot safety and 
effectiveness; data obtained on electrocardiogram and respira- 
tory rate during spin tests, accelerations during catapult 
launch, ete. 


Role of Skin in Heat Transfer, A.M.STOLL. ASME—Trans 
—J Heat Transfer v 82 Ser C n 3 Aug 1960 p 239-42. Con- 
sideration of human skin, its dimensions and properties with 
respect to its role in heat transfer in both directions, and 
effects of its impairment or injury by natural or artificial heat 
sources; author is associated with Aviation Medical Accelera- 
tion Laboratory, US Naval Air Development Center, at Johns- 
ville, Pa. Paper n 59-A-138. 

Space Flight. See Space Flight. 
Weather Forecasting. See Meteorology. 
AVIATION, MILITARY 


See also Air Navigation; Air Transportation; Aircraft, 
Military; Aircraft, Training; Aircraft Carriers; Radar; 
Rockets and Missiles; Satellites; Space Flight. 

Aeronautics in 1959. Engineer v 209 n 5424 Jan 8 1960 p 
47-53. Alternative weapons systems and their possible lines 
of development are discussed from international viewpoint in 
relation to requirements of total and limited war; developments 
in British equipment including ballistic missiles, carrier based 
strike aircraft of transonic performance, land campaign 
aircraft, transport units for weapons systems, freight and 
passengers, helicopter and rotocraft developments are re- 
viewed. 


Communication Systems. Air-to-Ground Meteorie Scatter Com- 
munication System, A.J.HANNUM, G.L.EVANS, J.T.CHAM- 
BERS, K.OTTEN. IRE—Trans on Communications Systems 
v CS-8 n 2 June 1960 p 113-33. Test system is described that 
has been specifically designed for operation at fixed frequency 
(50 Me) through rapidly changing propagation conditions by 
whatever path exists; test results, however, are given only 
for meteor mode in order to determine minimum performance 
characteristics ; initial results indicate that air/ground applica- 
tion appears feasible. 


USAF Goes to Wide-Band for Global Communication Net, 
H.R.JOHNSON. Space/Aeronautics v 34 n 4 Oct 1960 p 220-2. 
Existing and planned links in US Air Force communications 
network include tropospheric scatter links, microwave relays, 
and commercial and military cables; satellite and rocket 
emergency systems are under consideration. 


Defense. See Civil Defense; Military Engineering; Radar. 
AVIATION FUELS. See Aircraft Fuels. 
AVIATION METEOROLOGY. See Meteorology. 
AVIATORS 

See also Air Navigation. 


Medical Problems. See Aviation—Medical Problems; Space 
Flight—Human Factors. 


Protective Clothing. Prediction of Human Thermal Tolerance 
When Using Ventilating Garment with Antiexposure Suit, 
J.W.McCUTCHAN. ASME—Trans—J of Heat Transfer v 82 
Ser C n 3 Aug 1960 p 243-51. Physiological responses of 
human subjects investigated in thermal environments ranging 
from 120 to 240 F while wearing MA-2 ventilating garment, 
MK-IV exposure suit, and other garments comprising 2.15 
clo of thermal resistance; ventilating garment was given air 
inputs ranging from 2 to 14 efm in volume, and from 50 to 
90 F in temperature; thermal responses of subjects are shown 
graphically. Paper 59-A-114. 


Some Problems Associated with Use of High Speed Recipro- 
cating Compressor for Aircraft Cooling Projects, J.D. 
GURNEY. J Refrig v 3 n 4 July-Aug 1960 p 82-6. System for 
conditioning air supply to ventilated suits on fighter aircraft; 
simple vapor cycle system composed basically of compressor, 
condenser, expansion device and evaporator is used, which 
cools air supply bled from aircraft engine compressors. From 
paper before Inst Refrig and Low Temperature Group of 
Phys Soe on Apr 7 1960. 

Training. See Aircraft, Training. 
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BABBITT. See Bearings—Materials. 


BACTERIOLOGY. See Air Pollution; Metals Corrosion; Radio- 
active Materials ; Sewage Bacteriology ; Sulphur; Water Analy- 
sis; Water Pollution; Water Treatment, Industrial. 

BAGASSE. See Pulp Materials—Bagasse. 

BAGS. See Containers. 


BAINITE. See Iron and Steel Metallography—Bainite. 
BAKERIES 


See also Materials Handling—Bakeries. 


Electronic Logie Controls Bread Weight, W.J.FOWLER. 
Control Eng v 7 n 9 Sept 1960 p 178-9. Features of bread 
weight controller using photoelectric cells, which weighs each 
loaf and adds increments to bring loaf weight just over 
minimum from slightly low average maintained by feedback 
to dough divider which forms loaves. 

BALANCES. See Chemical Analysis—Balances; Scales and 
Weighing. 

BALANCING. See Automobile Engines—Balancing; Balancing 
Machines ; Fans; Grinding Wheels—Balancing; Rotors—Bal- 
ancing. 

BALANCING MACHINES 

See also Scales and Weighing. 


Dynamic Balancing, D.PATTERSON. Quality Engr v 24 n 3 
May-June 1960 p 65-74. Basic forms of unbalance and tech- 
niques of correction; practical methods of compensating un- 
balance such as correction by removal of excess weight or cor- 
rection by adding weight; features required of balancing 
machines which differ in physical layout, mechanical systems, 
and indicating systems; examples of some types. 


Elektronisches und mechanisches Auswuchten, W.SCHUPP. 
VDI Berichte v 37 1959 p 41-7. Electronic and mechanical 
balancing ; fundamentals; electronic measuring principles and 
balancing machines based on them. 


Jackson & Bradwell Dynamic Balancing Machine for Rail- 
way Wheel Sets, S.C_POULSEN. Machy (Lond) v 96 n 2484 
June 22 1960 p 1563-5. Reference made to horizontal direct- 
indicating electronic dynamic balancing equipment operating 
on automatic cycle, indexed in Engineering Index 1959 p 133; 
similar basic principles are embodied in four special purpose 
machines for balancing of railway wheel sets; design and 
operation of machines. 


Special 60-Ton Balancing Machine Designed to Check Large 
Turbine Spindles, G.F.GAYER. Western Machy & Steel World 
v 51 n 7 July 1960 p 38-9. Machine built at Sunnyvale-West- 
inghouse plant is accurate, simple and flexible; it uses mag- 
netic head pickups and vibration analyzer to check big turbine 
spindles; machine is adaptable to other applications. 

BALL BEARINGS. See Bearings. 
BALLISTIC MISSILES. See Rockets and Missiles. 
BALLISTICS 

Electrostatic Acceleration of Microparticles to Hyperveloci- 
ties, HLSHELTON, C.D.HENDRICKS, Jr, R.F.WUERKER. J 
Applied Physics v 31 n 7 July 1960 p 1243-6. By electrostatic 
methods, u-diam spheres of iron have been accelerated to 
hypervelocities ; techniques have been developed to give single 
impacts in vacuum of measured incident velocity, mass, and 
position. 

Explosively Loaded Metallic Cylinders, F.E.ALLISON, R.W. 
WATSON, J.T.SCHRIEMPF. J Applied Physics v 31 n 5 May 
1960 p 842-51. Experiments using thin-walled metal cylinders 
internally loaded with high explosives show that casing 
velocity vector bisects angle formed by expanding cylinder 
and undisturbed portion (delta —theta/2); values of delta 
were determined by inspecting fragmentation patterns pro- 
duced on cylindrical witness targets surrounding charges ; 
values of theta were independently determined from Kerr 
cell photographs of expanding cylinders ; high-speed oscil- 
lographie pin technique was used to determine radial dis- 
placement as function of time for thin-walled copper cylinders 
internally loaded with high explosive (60RDX/40TNT) 5. al- 
though experimental results agree with calculated velocities 
at larger radii, data does not follow theory in detail ; during 
initial expansion, measurements show that cylinder does not 
behave as incompressible fluid, but is accelerated in step- 
wise fashion. 

Orbit Program for Engineering Use, B.H.BLOOM, H.R. 
SMITH. Inst Radio Engrs—1959 IRE Nat Conyention Ree v 
7 pt 5 (Aeronautical & Navigational Electronics, etc) 1959 
p 240-50. Philosophy of programming digital computers for 
engineering applications is presented which uses concept of 
“minimum answer time’; several programming techniques 
that implement this philosophy are discussed ; spplicaon 
to program for computing ballistic trajectories and orbits. 

Projectile Telemetry with Microwaves, W.M.KENDRICK, 
L.A.PETERS. Electronics v 33 n 38 Sept 16 1960 p 68-71. 


BALLISTICS—Continued 


To determine projectile acceleration during firing, externally 
generated microwave signal is aimed down gun barrel; pro- 
jectile contains components that amplitude-modulate oncoming 
microwaves according to accelerating force; signal reflected 
back by special head on projectile contains acceleration data. 


BALLOONS 
Radio Communication. Radio Command Set for High-Altitude 


Balloons, R.W.FRYKMAN. Electronics v 33 n 35 Aug 26 1960 
p 54-5. Lightweight command receiver is described that uses 
tone signals to activate balloon-borne gear; combination of 
resonant-reed relay and 4-layer diode permits positive recep- 
tion of command transmitter on crowded military radio 
channel. 


BAND PASS FILTERS. See Radio Filters. 

BAND SAWS. See Saws—Metal Working. 

BANK BUILDINGS. See Air Conditioning—Bank Buildings. 
BARGES 


Nuclear Servicing Vessel. Shipbldg & Shipg Rec v 96 n 3 
July 21 1960 p 77. Specially designed non-propelled barge, 
Atomic Servant, for maintenance, refueling and waste 
handling duties for nuclear ship Savannah; length 129 ft, 
breadth 36 ft, depth 14 ft; hull is subdivided by two longi- 
tudinal and eight transverse watertight bulkheads and double 
bottom; above inner bottom level are waste processing com- 
partment, laboratory and fuel pit area. 


Unique Liquid Cargo Barge Morania No. 170. Rivers & 
Harbors v 44 n 9 Sept 1959 p 30. New barge for Morania 
Oil Tanker Corp is 240-ftx43-ftx16-ft all-steel vessel; fea- 
tures are semi-spoon type design of bow and deep notch 
in raked stern for insertion of tug’s bow; barge carries hot 
asphalt in six coil equipped tanks which comprise 12 com- 
partments with total capacity of 21,000 bbl. 


Towing. See Tugboats. 
Tubular. ‘“‘Dragon’’ Hauls Oil Products, M.SWISS. Oil & Gas 


J v 58 n 2 Jan 11 1960 p 84-5. Big sausage shaped neoprene 
coated floating nylon tank, named Dracone, holds over 10,000 
gal and can take lot of abuse; filling from collapsed state 
takes 15 min; tank is used in hauling diesel fuel to remote 
dredging operations in Bolivian jungle. 


Nylon-Rubber Barge Makes U.S. Debut. Chem Eng v 67 n 
13 June 27 1960 p 62-3. Dracone carried 10,000 gal of heating 
oil in special demonstration run; 2500-lb bag is only 0.15-in. 
thick, constructed of nylon covered internally with Hycar 
and externally with Neoprene; most likely entree for Dracone 
to United States waterways (if approved by USCG) will be 
where docking facilities are poor, channels shoal or bridges 
low. 


BARITE 


See also Mineral Industry and Resources. 


Barite Resources of United States, D.BROBST. US Geol 
Survey—Bul n 1072-B 1958 p 67-130, 1 map. Greatest barite 
production is obtained from Arkansas, Missouri, Nevada, and 
Georgia; 90% is used by oil industry; most deposits are vein 
or cavity-filling, bedded, and residual; bedded deposits of 
commercial importance are found in Arkansas, Nevada, Idaho, 
and California in sedimentary rocks of late Paleozoic age; 
geochemistry of barium; mineralogy of ores; mining and 
beneficiation ; reserves are estimated at 285 million tons. 


Geologie Problems in Sweetwater Barite District, Tennes- 
see, R.A.LLAURENCE. Am J Science v 258A (Bradley Vol) 
1960 p 170-9. Residual barite deposits, derived from vein and 
breccia fillings in carbonate rocks of Ordovician age present 
promising field for coordinated research in economic geology, 
geochemistry, yeophysics and geomorphology; weathering of 
carbonate rocks, including accumulation of residual mantle; 
solution, transportation, and deposition of barite, fluorite, 
and silica; extent of ancient terrace deposits. 


Geology of Barite Occurrences, Fulton County, Pennsylvania, 
A.A.SOCOLOW. Pennsylvania Topographic & Geologic Sur- 
vey—Information Cir n 17 (4th Series) 1959 p 204-8. Barite 
mineralization is controlled by fault which cuts western 
flank of southerly plunging anticline; two periods of 
mineralization are recognized; early barite extensively re- 
placed finely laminated, slightly carbonaceous Tonoloway 
limestone; second period was also along fault zone; associa- 
tion of sulphides is with first mineralization only ; mineraliza- 
tion is attributed to igneous activity of pre-tectonic or 
syntectonic origin. 


Gites de barytine des Corbiéres (Aude), A.OVTRACHT. 
Société Géologique de France—Bul Sec 7 v 1 n 5 Apr 1960 
p 497-9. Barite deposits of Corbiéres (Aude) ; barite mineral- 
ization forms definite province and is associated almost ex- 
clusively with Devonian deposits. 
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BARITE—Continued 


La barytine et ses possibilités d’extraction en France, V. 
CHARRIN. Chimie & Industrie v 83 n 5 May 1960 p 646-53. 
Barite and possibilities of extraction in France; mineral 
legislation in force in France, and great dispersion of de- 
posits, make development difficult; deposits are developed at 
outcrop of vein with barite often recovered as gangue of other 
mineral; maps show principal known deposits in south of 
France; it is concluded that by organizing development of 
resources, France could supply it’s own demand, stop im- 
porting, and begin exporting. 

Le gisement de barytine de Pessens (Aveyron), P.MARUE- 
JOL. Mines et Métallurgie n 3534 Nov 1959 p 675-6. Barite 
deposit of Pessens (Aveyron) ; barite forms 0.5 to 2 m bed in 
Lower Lias and is limited by two faults; barite mineralization 
is considered as hydrothermal and was preceded by silicifica- 
iton. 


OQ vyliyanii vmeshchayushchikh porod na _ raspredelenie 
barievykh poleyykh shpatoy i barita v mestorozhdeniyakh 
Irtyshoskoi zony smyatiya, V.P.NAUMOV. Geologiya Rudnykh 
Mestorozhdenii n 3 May-June 1960 p 108-13. Influence of 
enclosing rocks on distribution of barium feldspars and 
barite in deposits of Irtysh thrusted zone. 


Origin and Occurrence of Barite in Arkansas, B.J.SCULL. 
Arkansas Geol Survey—Information Cir n 18 1958 101 p. 
Barite region includes purtions of Quachita Mountains and 
Gulf Coastal Plain; metasomatic replacement deposits are 
restricted to lower part of Stanley formation; over 95% of 
replacement barite occurs in synclinal folds although there 
are minor concentrations associated with anticlines and 
faults. 

BARIUM COMPOUNDS 
See also Barium Titanate; Electron Tubes—Cathodes. 


Low-Temperature Heat Capacities and Entropies_ at 
298.15°K. of Strontium Sulfide and Barium Sulfide, E.G.KING, 
W.W.WELLER. US Bur Mines—Report Investigations n 5590 
1960 5 p. Results of heat capacity measurements in tempera- 
ture range 50-298 K; entropies at 298.15 K were derived from 
heat capacity values; free energies of formation at 298.15 K 
were computed from entropies and literature values of heats 
of formation; strontium sulphide and barium sulphide are 
thermodynamically less stable than calcium sulphide, but 
more stable than magnesium sulphide. 


Zum binaeren System BaO-Al2O3, G.PURT. Radex Rund- 
schau n 4 Aug 1960 p 198-202. BaO-AlsOs binary system; 
liquidus curves in equilibrium diagram determined and struc- 
ture of system examined; results obtained by previous workers 
were confirmed; dimensions of unit cell are given for com- 
pound 38Ba0O.Al2Os. 

BARIUM TITANATE 


See also Ceramic Materials; Crystals—Ferroelectric; Trans- 
ducers. 


Determination of Piezoelectric Properties as Function of 
Pressure and Temperature, J.E.McKINNEY, C.S.BOWYER. 
Acoustical Soc America—J v 32 n 1 Jan 1960 p 56-61. 
Piozoelectric and dielectric constants for mixed Ba-Ca-Pb 
titanate system; data determined as function of temperature 
and pressure in ranges —25 to 37.5 C and 0 to 1000 kg/cm?; 
qualitative discussion of results. 


Effect of Pressure on Electric Properties of Barium Titanate 
in Weak Fields, Ya.sM.KSENDZOV, B.A.ROTENBERG. Soviet 
Physies, Solid State v 1 n 4 Apr 1959 p 579-84. English trans- 
lation of article indexed in Engineering Index 1959 p 135 
from Fizika Tverdogo Tela v 1 n 4 Apr 1959 p 637-42. 


Electrical Characteristics of High-Density, High-Purity 
Titanate Ceramics, D.A.LUPFER. Electronic Components Con- 
ference—Proce 1959 p 1438-7. Electrical behavior of cubic 
(Ba,Sr)TiOs ceramics at very high values of electric field 
are discussed; results indicate that these ceramics can store 


more electrical energy per unit volume than any other known 
dielectric system. 


Electrical Conductivity of Barium Titanate Single Crystals, 
A.BRANWOOD, R.H.TREDGOLD. Phys Soec—Proe v 76 n 487 
July 1960 p 93-8. Measurement of conductivity of barium 
titanate as function of temperature, applied field, electrode 
material, thickness and time; tentative interpretations of 
observed activation energies, non ohmic character of con- 
ductivity, and influence of electrode material. 


Further Experiments on Sidewise Motion of 180° Domain 
Walls in BaTiOs, R.C.MILLER, A.SAVAGE. Phys Rev v 115 
n 5 Sept 1 1959 p 1176-80. Techniques for extending measured 
electric field dependence of sidewise 180° domain-wall velocity 
in liquid-electroded BaTiOs crystals; data for high-field region; 
remarks on mechanism of moving boundary. 


Mechanism for Sidewise Motion of 180° Domain Walls in 
Barium Titanate, R.C.MILLER, G.WEINREICH. Phys Rev 
vy 117 n 6 Mar 15 1960 p 1460-6. Proposal of nucleation 
model and screw dislocation mechanism to explain experi- 
mental data on sidewise motion of 180° domain walls in 
single-crystal barium titanate. 

Polarized Light Transmission of BaTiOs Single Crystals, 
R.C.CASELLA, S.P.KELLER. Phys Rev vy 116 n 6 Dec 15 


BARIUM TITANATE—Continued 


1959 p 1469-73. Experimental study of anisotropic behavior 
of fundamental optical absorption process in barium titanate ; 
absorption coefficients are presented as functions of incident 
photon energy and polarization; selection rule is shown to 
apply to barium titanate and also to considerable number of 
anisotropic crystals. 


Space Charge Fields in BaTiOs, S.TRIEBWASSER. Phys 
Rey v 118 n 1 Apr 1 1960 p 100-5. Experimental study of 
effects of surface layer space-charge accumulations on bulk 
field; in presence of d-c electric field, measurements were 
made on hysteresis loops, double loops above Curie point, 
Kerr effect above Curie point and capacitance above Curie 
point in barium titanate. 


Stability of Piezoelectric Effect in Compressed Barium 
Titanate, K.K.KITAIGORODSKII. Soviet Physics, Solid State 
vy 1n 4 Apr 1959 p 570-1. English translation of article 
indexed in Engineering Index 1959 p 185 from Fizika Tverdogo 
Tela v 1 n 4 Apr 1959 p 628-9. 


Symmetry of Low-Temperature Phase of Barium Titanate, 
E.SAWAGUCHI, M.L.CHARTERS. Phys Rev v 117 n 2 Jan 
15 1960 p 465-9. Crystal symmetry of BaTiOs below —80 Cc 
is found to be rhombohedral; studies of 4 kinds of domain 
structures in thin (111) plates; effect of d-c field on domain 
structure; dielectric constant can be independent of domain 
configuration. 


Temperature Dependence of Velocity of Sidewise 180° 
Domain-Wall Motion in BaTiOs, ASSAVAGE, R.C.MILLER. J 
Applied Physics v 31 n 9 Sept 1960 p 1546-9. Velocity 
measured over temperature range 25 to 100 C as function of 
applied electric field; velocity increases by about four orders 
of magnitude with this increase in temperature; effects of 
impurities most pronounced at room temperature; additional 
data are required before critical comparison can be made be- 
tween experiment and theory. 


Vliyanie davleniya na p’ezoelektricheskie svoistva titanata 
bariya, B.A.ROTENBERG. Fizika Tverdogo Tela v 1 n 12 
Dec 1959 p 1777-81; see also English translation in Soviet 
Physics, Solid State v 1 n 12 June 1960 p 1627-30. Effect of 
pressure on piezoelectric properties of barium titanate; de- 
pendence of (3-dimensional) and unidirectional pressure for 
single crystals of BaTiOs, and as function of 2-dimensional 
hydrostatic, unidirectional pressure for polycrystalline ceramics 
of BaTiOs. 

Zaryad depolyarizatsii titanata bariya i ego svyaz s p’ezo- 
effektom, F.I.KOLOMOITSEV, IA.IZHAK. Fizika Tverdogo 
Tela v 1 n 12 Dee 1959 p 1791-8; see also English translation 
in Soviet Physics, Solid State v 1 n 12 June 1960 p 1639-41. 
Depolarization charge of barium titanate and its connection 
with piezoelectric effect; study of discharge current in order 
to compare magnitude and sign of charge arising during 
piezoelectric effect with depolarization charge released in 
vicinity of Curie point, and also to clarify whether sign of 
released charge corresponded to sign of electrostrictive de- 
formation. 


BAROMETERS. See Pressure Measuring Instruments. 
BARRAGES. See Dams. 

BARREL FINISHING. See Metals Finishing—Barrel. 
BASTNASITE. See Cerium. 

BATTERIES. See Electric Batteries. 

BAUXITE 

See also Mineral Industry and Resources. 

Radioactivity of Aluminum Metal, J.A.S.ADAMS, K.A. 
RICHARDSON. Economic Geology v 55 n 5 Aug 1960 p 1060-3. 
Study of thorium and uranium concentrations in bauxites; 
radioactivities of number of aluminum samples were measured 
by alpha counting. 

Titanium Mineralogy of Certain Bauxites and Their Parent 
Materials, J.ALHARTMAN. Economic Geology v 54 n 8 Dee 
1959 p 1380-1405. Titanium mineralogy of bauxites, associated 
clays and parent rocks from Arkansas, France, Jamaica, 
Oregon, Ireland and Surinam, investigated; most abundant 
titanium oxide in parent rocks is ilmenite; very small amounts 
of leucoxene, rutile, anatase, and titaniferus hematite are 
also present; nature of parent rock appears to exert little if 
any influence on formation of TiOz polymorphs from ilmenite 
or on alteration products of ilmenite. 

Africa. Aluminum Developments in Africa, P.HOLZ. Can Min 

v 81 n 5 May 1960 p 74-7. Bauxite deposits of Ghana, 
Belgian Congo, Guinea, Cameroons, Sierra Leone, Southern 
Rhodesia and other areas are examined as well as availability 
of hydroelectric power, transportation, and port facilities; 
aluminum plant in Guinea has initial capacity of 480,000 tons 
and one in Cameroons has projected capacity of 100,000 tons, 
Ghana has considerable potential for aluminum production. 

Soviet Union. K voprosu o kore vyvetrivaniya i ee svayzi s 
boksitami Severo-Ural’skogo basseina, P.K.VINOKUROV, E.S. 
GUTKIN, Geologiya Rudnykh Mestorozhdenii n 1 Jan-Feb 1960 
p 114-19. Problem of zone of weathering and its relation to 
bauxites of North Urals basin; characteristics of eluvium 
developed on tuff-porphyries in immediate proximity of ore 
body; features of redeposited products of zone of weathering 
in bauxites of basin, 
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BAUXITE—Continued 


Sostav i osobennosti stroeniya bobovin mezozoiskikh boksi 
Kustanaiskoi oblasti, E.N.KUZEMKINA, Geologiya Hianyek 
Mestorozhdenii n 3 May-June 1960 p 96-107. Composition and 
peculiarities of structure of pisolites from Mesozoic bauxites 
of Kustanai region ; alteration of composition of pisolites is 
associated with alteration of composition of enclosing rocks, it 
is assumed that pisolites formed in situ. : 


Spain. Bauxite Deposit in Paleozoic of Leon, Spain M.FONT- 
ALTABA, J.CLOSAS,. M. Economie Geology v 3 n 6 cee 
1960 p 1285-90. Minerals present, identified by X-rays and 
differential thermal analysis, are gibbsite and halloysite; de- 
posit lies in middle Devonian, and is considered to have been 
formed by laterization of clays through combined action of 
microorganisms and humid climate; Jater metamorphic action 
produced partial crystallization of material. 


Surinam. Bauxite. Min World v 22 n 6 May 1960 p 64-7. 
Suction dredge is used for dredging and sink-float plant 
recovers commercial bauxite from iron-contaminated feeds; 
operations are centered at two localities; Moengo facilities 
produced 2.16 million tons in 1959 and 540,000 tons were 
produced at Paranam; program calls for construction of 
dam with 150,000 kw capacity for two-potline aluminum 
smelter with annual capacity of 60,000 metric tons; target 
date for completion and initial production is 1965. 


N.V.- Billiton Employs Bucket Wheel Excavator for Strip- 
ping Bauxite Deposit in Surinam. Min World v 22 n 6 May 
1960 p 56-7. To overcome problems associated with increasing 
thickness of overburden, large bucket wheel excavator has 
been put in operation to strip waste from high grade bauxite 
reserves; bauxite lies under 39 to 65 ft of clay, sand and 
marshes and dips to north with accompanying thickening of 
overburden ; ore has irregular rolling upper and lower limit; 
higher areas are deforested by bulldozers; open swamps are 
diked and pumped out; stripping and mining advance simul- 
taneously. 

BEACH SANDS. 
Treatment. 


BEACHES 


Wave-Induced Motion of Bottom Sediment Particles, P.S. 
EAGLESON, R.G.DEAN. ASCE—Proe v 85 (J Hydraulics 
Div) n HY10 Oct 1959 pt 1 Paper n 2202 p 53-79. Theoretical 
analysis yields expressions for incipient motion and net 
velocity of single spherical bottom sediment particles under 
oscillatory waves; relationships are verified by experiment; 
prediction of equilibrium relationships between local wave 
characteristics, bottom slope and median particle diameter 
found on natural beaches. 


Erosion. See also Shore Protection. 


Behavior of Beach Fill at Virginia Beach, Virginia, G.M. 
WATTS. US Beach Erosion Board—Tech Memo n 1138 June 
1959 26 p. Comparative survey and analysis of sand sample 
data to determine behavior of beach fill placed to restore and 
nourish beach; initial restoration was accomplished in 1952-53 
and restored beach has been virtually stabilized by annual 
nourisement at rate of about 2.5 cu yd/lin ft of shore; periodic 
nourishment at this rate is concluded to be most economical 
method of maintaining required beach dimensions. 


Engineering Aspects of Coastal Sediment Movement, R. 
SILVESTER. ASCE—Proe v 85 (J Waterways & Harbors 
Div) n WW3 Sept 1959 pt 1 Paper n 2168 p 11-39. Sig- 
nificance of wave spectra, mass transport, beach water tables, 
and climatological conditions on cycles of beach erosion and 
accretion; importance of predominant swell in sediment 
transport and coastal physiography; long term effects of 
groynes and seawalls located on receding coastlines ; tidal 
action upon waves; effect of density currents in estuarine con- 
ditions ; scale models of sediment movement. 


Laboratory Study of Effect of Groins on Rate of Littoral 
Transport: Equipment Development and Initial Tests, R.P. 
SAVAGE. US Beach Erosion Board—Tech Memo n 114 June 
1959 57 p. Waves were generated to impinge obliquely on 
sand beach in outdoor laboratory wave basin ; alongshore 
movement of sand due to wave action, both with and with- 
out groins, is trapped and measured; procedures and equip- 
ment for trapping, measuring and transporting entrapped 
sand to updrift end of beach; cumulative weight of sand 
movement relative to test duration, relative weight of sand 
trapped in different profile zones, and physical changes to 
profile and beach and bottom contours, are graphically 
presented. 


Supply and Loss of Sand to Coast, J.W.JOHNSON. ASCE 
epics ¥ 85 (J Waterways & Harbors Div) n Wws Sept 
1959 Pt 1 Paper n 2177 p 227-51. Factors of supply sources and 
loss of sand to coast are presented with special application 
to reach of California coast; quantitative estimates otf 
annual amounts of sand supplied or lost are given; phases 
of problem where methods and procedures are limited or 
totally lacking for estimating annual rates of supply or loss 
of sand, are indicated. 44 refs. 


Pollution. See Water Pollution. 
BEACONS. See Direction Finding Systems; Searchlights. 


See Chromium Ore Treatment; Titanium Ore 


BEAMS AND GIRDERS 
See also Bridges—Bearings; Columns; Structural Design. 


Experimental Study of Beams on Elastic Foundations, R.L. 
THOMS, ASCE—Proc v 86 (J Eng Mechanics Div) n EM3 
June 1960 Paper n 2505 p 107-18. Aspects of design; use of 
structural model for solution of shear and moment; solution 
o hypothetical problem of laterally loaded pile foundation 

y model. 


Extension of Macaulay’s Method, J.D.TODD. Civ Eng 
(Lond) v 55 n 651 Oct 1960 p 1279, 1281. Macaulay technique 
for calculating deflection of beams is, in general, more 
tedious than other methods, but if complete deflection curve 
is required this method is probably most successful; Macaulay 
integration technique is explained and it is applied to cal- 
culation of beam with variable cross-section and to beam 
that has sudden change in section. 


Fatigue Strength of Beams with Stiffeners Welded to Ten- 
sion Flange, T.R.GURNEY. Brit Welding J v 7 n 9 Sept 
1960 p 569-76. Details of fatigue tests on beams having web 
stiffeners welded to tension flange both transversely and 
longitudinally; stiffeners were located at positions of zero 
shear stress and tests carried out in uni-directional bending ; 
parallel series of tests made on pulsating tension cycle on 
plate specimens with welded attachments, simulating beam 
stiffener details, in order to determine whether such speci- 
pee give results which can be applied to design of beam 
anges. 


Interior Receptances of Beams, G.M.L.GLADWELL, R.E.D. 
BISHOP. J. Mech Eng Science v 2 n 1 Mar 1960 p 1-15. Re- 
ceptances of beams permit calculation of natural frequencies 
of rigid-jointed frames from standard tables by simple 
routine methods of arithmetic; knowledge of receptances 
measured at and between interior points may shorten cal- 
culations considerably; method is explained for finding these 
quantities and tables of results are presented for uniform 
beams; experimentally determined results confirmed accuracy 
which was obtained with data presented. 


Ueber die Berechnung eines vorgefertigen Kreiszylinder- 
Schalentraegers mit vorgespannten Randgliedern, 
G.ROENTSCH. Dresden Hochschule fuer Verkehrswesen— 


Wissenschaftliche Zeit v 6 n 2 p 347-54. Computation of 
prefabricated circular cylindrical shell girder with prestressed 
edge beams; influence of prestressing power acting in edge 
beams on state of stress and displacement is discussed; it is 
shown how carrying capacity of shell girders may be improved. 


Upper and Lower Bounds for Center of Flexure, L.E. 
PAYNE. US BUR Standards—J Research—Mathematies & 
Mathematical Physics v 64B n 2 Apr-June 1960 p 105-11. There 
is disagreement in literature as to how center of flexure of 
isotropic elastic beam should be defined; in either of two 
most widely accepted definitions, upper and lower bounds for 
coordinates of center of flexure are obtained. 


Aluminum. Ekonomiska Aluminiumprofiler, C.A.GRANHOLM. 
Chalmers Tekniska MHogskola—Handlingar (Chalmers Univ 
Technology—Trans) n 220 1959 48 p. Economie aluminum 
sections; standard series of aluminum I-beams discussed; 
experimental investigation carried out in order to verify cal- 
culated values for local buckling of webs and flanges under 
different conditions of loading; results show that risk of 
buckling of web due to moments and shear forces does not 
limit permissible stresses, although thickness of web is only 
1/80 of height of section. 


Strength of Welded Aluminum-Alloy Box Beams, R.J. 
BRUNGRABER. Welding J v 39 n 10 Oct 1960 p 417s-23s. 
Welded box beams fabricated from plates of aluminum alloys 
5456-H321, 5154-H34 and 6061-T6 displayed good strength 
and ductility in bending tests; heat treatment of 6061-T6 
beams after welding increased strength but caused marked 
decrease in ductility; bending ultimate and yield strengths 
were in satisfactory agreement with values calculated accord- 
ing to proposed design methods. 

Bending. See Beams and Girders—Stresses. 
Buckling. See Beams and Girders—Stresses. 
Composite. See also Bridges, Composite. 

Cut-Off Points for Cover Plates, N.T.KANAREK. ASCE— 
Proce v 85 (J Strucutral Div) n ST10 Dee 1959 pt 1 Paper 
n 2308 p 21-5. Coverplate at bottom flange of composite beam 
may be cut off short of supports; exact computation of 
theoretical length is tedious; method is presented in form of 
chart from which theoretical cutoff point can be determined 
with sufficient accuracy. 


Differential Shrinkage in Composite Beams, H.W.BIRKE- 
LAND. Am Concrete Inst—J v 81 n 11 May 1960 p 1123-36. 
Shrinkage induces stress into composite beam and slab con- 
struction causing beams to deflect; analytical method is 
presented for predicting sag; equations are given for 
stresses on slab and beam section, shear and moment at 
interface, and slope and deflection; comparison of computed 
values with actual values obtained from full size test beams. 

Fundamental Aspects of Composite Steel-Conerete Con- 
struction, F. de MIRANDA. Acier-Stahl-Steel v 25 n 1 Jan 
1960 p 31-9. Reeapitulation of theory; fundamental hypothesis 
in ecaleulating deflected beams; phenomena which influence 
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BEAMS AND GIRDERS—Composite—Continued 


state of stress; preliminary design and calculation of com- 
posite beams; technical and economic considerations; com- 
posite beams vs steel beams. 


New Composite-Beam Concepts, F.D.STEINER. Civ Eng 
(NY) v 30 n 2 Feb 1960 p 72-4. Use of simplified graphical 
design method concerning location of neutral axis and ob- 
taining I of composition section, size of wide flange beam, and 
size of concrete deck; economy can be obtained by using 
steel plate armored concrete structures in designing trestles, 
frames, or towers for heavy installations; analysis of stresses 
and deflections occurring at prestressing; use of shear 
anchors, high-early-strength cement and quality concrete, 
and hydraulic jack for prestressing. 


Review of Research on Composite Steel-Concrete Beams, 
I.M.VIEST. ASCE—Proe v 86 (J Structural Div) n ST6 June 
1960 Paper n 2496 p 1-21. Summary of theoretical and ex- 
perimental studies of composite beams carried out in period 
1920-1958 in United States and abroad; discussion of basic 
assumptions of both elastic and ultimate strength theories. 
61 refs. 


Concrete. See also Beams and Girders—Composite ; Bridges, 
Concrete; Conerete—Creep; Concrete Construction; Concrete 
Reinforcement ; Floors—Concrete. 


Articulated Continuous Beam, R.G.ROBERTSON. Instn Civ 
Engrs—Proc v 15 Feb 1960 Paper n 6393 p 105-18. Method 
for finding correct span proportions, depth, and haunch sizes 
for any length of span for 5-span beam and for beam with 
infinite number of spans on each side of central “drop-in” 
section ; economy of this type is compared with that of simple 
spans; design charts are given for prestressed and normal 
reinforced conerete construction for three, five, and infinite 
number of spans. 


Average Concrete Stress Along Prestressing Steel in Pre- 
stressed Concrete Beams, K.KAI-I DIAO. Prestressed Con- 
crete Inst—J v 5 n 2 June 1960 p 61-8. Rational yet 
simple formulas for computing average direct stress in 
concrete along parabolic post-tensioning tendons in simply 
supported beams are derived; underlying principle of pro- 
cedure may be readily applied to more complicated cases; 
similar formulas for computing average direct stress also 
presented. 

Belki Sprezane wloknem szklanym, S.KAJFASZ. Archiwum 
Inzynierii Ladowej v 5 n 8 1959 p 321-46. Prestressed beams 
with glass fiber reinforcement; results of tests on 19 con- 
crete beams 235 cm in length, reinforced with glass fiber 
cords; anchorages and tensioning methods; beams were 
tested with empty cable ducts and with ducts grouted with 
cement or polyester resin; compared with steel reinforcement, 
efficiency of glass fiber reinforcement was low, but further 
tests, with modified construction will be conducted. 


Berechnung des gekruemmten Stahlbetonbalkens, B.TOP- 
ALOFF. Beton- u Stahlbetonbau v 55 n 5 May 1960 p 97-102. 
Calculation of curved reinforced concrete beams; new for- 
mulas for exact determination of stresses and forces acting 
in frame corners, for load bearing capacity of section, and 
required reinforcement. 

Comparison of Measured and Caleulated Stiffnesses for 
Beams Reinforced in Tension Only, B.G.EPPES. Am Concrete 
Inst—J v 31 n 4 Oct 1959 p 313-25. Measured values of 
stiffness are compared with calculated values for nine beams; 
values decrease with increased bending moment, showing first 
large value for stiffness for lower values of moment and then 
rather sudden transition to lower value of stiffness for larger 
values of moment. 


Critique of Current Methods of Varying Prestressing Mo- 
ment in Pretensioned Prismatic Beams, J.R.LIBBY. Am Con- 
crete Inst—J v 31 n 5 Nov 1959 p 391-408. Description of 
bond prevention method, deflected pretensioned tendon method, 
and combination of pretensioned and post-tensioned tendons; 
comparison made between them on common bridge stringer; 
conclusions regarding applicability of each method. 


Design of Beams Subject to Torsion Related to New 
Australian Code, H.J.COWAN. Am Concrete Inst—J v 31 n 
7 Jan 1960 p 591-618. Formulas and examples for determining 
torsional shear stresses, diagonal tensile stresses, and angle 
of rotation for plain rectangular and circular beams, T-, L-, 
and I-beams, and for rectangular box sections; formulas for 
determining amount of required torsion reinforcement; rela- 
tive qualifications and limitations of formulas. 


Design of Prestressed Concrete I-Beams, J.F.McDERMOTT. 
Pub Works v 90 n 11 Now 1959 p 106-18. Analysis of 
critical points for torsion and compression under combination 
of external loadings and prestressing and under prestressing 
alone; flexure stresses in concrete; ultimate Moment design; 
redistribution of stresses due to plastic flow; shear transfer 
solutions ; camber of prestressed beams. 


Design of Unsymmetrical Reinforced Conerete Sections, A. 
SIEV. Am Concrete Inst—J v 31 n 10 Apr 1960 p 1059-70. 


Reasons for loading unsymmetrical beams in plane of major 
principal axis; method for determining axis for unsym- 
metrically reinforced concrete sections in cracked-elastic and 


cracked-plastie stages; design equations and examples. 
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Die Bestimmung des Bruchmomentes bewehrter Leichtbeton- 
traeger auf Grund des zweiten Castiglianoschen Satzes, G. 
SZABO. Bautechnik v 36 n 8 Aug 1959 p 293-7. Determina- 
tion of rupture moment of reinforced lightweight concrete 
girders based on second formula of Castigliano ; numerical 
calculation of rupture and bending values ; behavior of inner 
deformation effects; calculation of position, height, and 
width of rupture and comparison with test results. 


Die Grenzspannung der Laengsbewehrung von Stahlbeton- 
balken, K.HRUBAN. Acta Technica (Budapest) v 26 n 1-2 
1959 p 29-43. Limit-stress of longitudinal reinforcement of 
reinforced concrete beams; test results of investigation on 66 
reinforced concrete beams; limit-stress of longitudinal rein- 
forcement consisting of round-steel bars, was_ about 10% 
higher than lower yield-point of bars; this is valid in case of 
stronger reinforcement, as long as percentage of steel does 
not exceed standard limit and if shearing reinforcement and 
anchorage of steel are assured. 


Effect of Shear on Ultimate Strength of Rectangular Beams 
with Tensile Reinforcement, G.BROCK. Am Concrete Inst— 
J v 31 n 7 Jan 1960 p 619-37. Tests were made with aid of 
small scale reinforced plaster beams; modes of failure are 
defined and classified; hypothesis is developed that effect of 
shear simply reduces potential moment of resistance below 
that which would develop in pure flexure; method of pre- 
dicting ultimate load and mode of failure for any beam, 
from known bending moment and shearing force diagrams. 


Effect of Tensile Properties of Reinforcement on Flexural 
Characteristics of Beams, R.G.MATHEY, D.WATSTEIN. Am 
Concrete Inst—J v 31 n 12 June 1960 p 1258-78. Results of 
tests dealing with magnitude of steel stresses and nature 
of stress-strain characteristics on center deflection, strain in 
concrete, widths and spacing of cracks in region of constant 
bending moment, load carrying capacity, and failure; 12 
conerete beams with yield strengths ranging from 42,500 to 
104,300 psi were used; results compared with values com- 
puted with ‘“‘straight line’ and ‘ultimate strength’ theories. 


Effect of Variable Concrete Modulus of Elasticity on 
Deflection of Prestressed Beams, H.J.BRETTLE. Australian 
J Applied Sciences v 2 n 1 Mar 1960 p 92-107. It is shown 
that increase in concrete modulus of elasticity affects deflection 
whether beam cross section is in uncracked or cracked state; 
deflection theory is proposed and supported by observations ; 
deflection is evaluated analytically by solving Navier’s dif- 
ferential equations. 


Effectiveness of Stirrups as Shear Reinforcement in Rein- 
forced Concrete Beams, M.SEKHON, A.S.HALL. Construc- 
tional Rev v 33 n 4 Apr 1960 p 33-6. Testing of shear failure 
of narrow deep beam having overall size of 3 in. x 9 in. x 9 ft; 
effective span of 6 ft 6 in. and flexure span of 3 ft 3 in. 
were adopted; mild steel stirrups were employed so that their 
contribution to shear strength of beam could be determined ; 
table gives results; it was found that stirrup near support is 
not effective at all. 


Experimental Study of Crack-Resistance, Strength and 
Rigidity of Reinforced Concrete Beams under Action of Shear- 
ing Forces, K.F.CHAO, C.S.KAO. Chinese J Civ Eng v 6 n 2 
1959 p 91-108. Results of measurements, using electrical and 
mechanical systems, and of calculations, presented in de- 
tailed tables; formula for calculating shear stress required 
for appearance of diagonal cracks in reinforced beams; stress 
conditions in longitudinal steel reinforcements and diagonal 
reinforcements at time of appearance of diagonal crack, and 
at time of failure. (In Chinese.) 


Influence de la tension initiale dans les fils sur le com- 
portment des poutres en beton precontraint soumises A des 
charges repétées, G-HUYGHE, H.LAMBOTTE. Revue © v n 2 
1960 p 33-43. Role of initial tension in prestressing wires on 
behavior of prestressed concrete beams under repeated loads; 
prestressing force in post-tensioned beams was applied by 
different number of wires whereby stress in wires was dif- 
ferent for each beam; relation between changes in dynamic 
safety and steel percentage; testing of influence of bond on 
erack formation and dynamic breakage safety. 


Krokta balkar i ramkonstruktioner, H.PAAVOLA. Nordisk 
Betong v 3 n 3 1959 p 263-74. Curved beams in framed strue- 
tures; derivation, from Castigliano’s theorem, of constants 
most commonly used in practice for curved structural mem- 
bers and required in design of framed structures; general 
expressions for deformations and forees, and for relations 
between them; deduction of equations of elasticity in method 
3 forces and equations of equilibrium in method of deforma- 
ions. 


Lateral Stability of Reinforced Concrete Beams, W.HAN- 
SELL, G.WINTER. Am Concrete Inst—J v 31 n 8 Sept 1959 
p 193-218. Ten tests on deep narrow beams carried out with 
unbraced lengths ranging from 28.6 to 86.4 times beam width; 
no reduction in strength observed; tentative theory of 
lateral instability of reinforced concrete beams agrees with 
tests _in showing that present Code provisions are too re- 
strictive ; theory indicates that closer lateral supports are 
required for high strength reinforced beams than for ordinary 
strength reinforcement. 
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Limit Design of Reinforced Concrete Beams, D.T.WRIGHT 
C.BERWANGER. ASCE—Proc y 86 (J Structural Div) n T7 
July 1960 paper 2541 p 1-36. Analysis of elastic and in- 
elastic behavior of simple, continuous, reinforced concrete 
beam ; plastic deformations required for realization of ultimate 
load capacity are determined for both simple-plastic and 
strain-hardening behavior, and capacities for inelastic de- 
formation in reinforced concrete beams are established; 
prediction of amount of plastic moment redistribution in given 
case of propped cantilever beam. 


Note on Mechanism of Diagonal Cracking in Reinforced 
Concrete Beams Without Shear Reinforcement, R.TAYLOR. 
Mag Concrete Research v 11 n 33 Nov 1959 p 159-62. 
Hypothesis was made that main cause of formation of 
inclined crack is interlocking of aggregate as crack tends to 
propagate in inclined direction towards load block; test on 
beam with preformed flexural cracks appears to support 
hypothesis ; implications of mechanism of diagonal eracking. 


Opredelenie nesushchei sposobnosti zhelezobetonnykh ele- 
mentovy pryamougol’nogo secheniya pri sovmestnom deistvii 
izgiba i krucheniya, N.N.LESSIG. Beton i Zhelezobeton v 5 
n 3 Mar 1959 p 109-13. Determination of bearing capacity 
of reinforced concrete parts of square section under com- 
bined bending and torsional stresses; computation of formulas 
giving ultimate strength of reinforced concrete beam under 
combined bending and torsional stresses; experimental check- 
ing of results. 


Plastic Theory for Ultimate Strength of Prestressed Con- 
crete Beams, R.MOHAN RAO. Indian Concrete J vy 33 n 9 
Sept 1959 p 306-9. Use of trapezoidal stress block to develop 
theory which gives accurate predictions of ultimate load 
of both pretensioned and post-tensioned beams; latter may 
be of either bonded or non-bonded variety; new formula is 
derived based on V.P.JENSEN’s formula. 


Predvaritel’no mnapryazhennye zhelezobetonnye balki s 
provolochnoi armaturoi dlya pokrytiya promyshlennykh zdanii, 
N.L.PEREL’SHTEIN. Beton i Zhelezobeton v 5 n 4 Apr 
1959 p 148-53. Prestressed concrete beams reinforced with 
wire for roofing of industrial plants; design, calculation, 
testing and manufacture of prefabricated beams reinforced 
with wires. 


Preliminary Study of Ultimate Load Moment-Shear Inter- 
action in R.C.BEAMS, F.A.HAMMOND, R.B.L.SMITH. Civ 
Eng (Lond) v 55 n 647 June 1960 p 792-4. Double testing of 
beams to give flexural reference value for each specimen; 
testing of sets of identical model beams to investigate effect of 
varying moment-shear ratio; dimensions and effective span, 
tension reinforcement, compression reinforcement, and web 
reinforcement of beams is given; table shows test results; 
extension of direct empirical relationship between ultimate 
moment and shear to all types of loading. 


Puti sovershenstvovaniya sbornykh zhelezobetonnykh kon- 
struktsii dlya promyshlennykh zdanii, M.G.KOSTYUKOVSKII. 
Beton i Zhelezobeton n 11 Nov 1959 p 477-82. Methods for 
improving manufacture of reinforced concrete parts for 
industrial buildings; review of Soviet Union practice of cast- 
ing prefabricated beams, girders, and slabs; comparable data 
of bearing capacity and cost of parts with bundled rein- 
forcement, rod and wire reinforcement; prestressed and 
pre-tensioned reinforcement. 


Rapid Graphical Method for Maximum Concrete Stress in 
Reinforced T an L Beams, A.E.HOLDAWAY. Civ Eng (Lond) 
v 54 n 641 Dec 1959 p 1421-2. Paper presents new method 
of solution; stress diagram of beam is given and problem 
is solved analytically; nomograph presented for solution of 
maximum stresses. 


Research on Shear Strength of Prestressed Beams, M.A. 
SOZEN. Prestressed Concrete Inst—J v 5 n 2 June 1960 
p 40-5, 48-9. Testing of 181 beams of various length and 
depth, variously supported and loaded, prestressed and pre- 
tensioned; discussion of results. 


Resistance to Shear of Reinforced Concrete Beams—1, 2, 
3, J.TAUB, A.M.NEVILLE. Am Concrete Inst—J v 32 n 2, 
3, 4 Aug 1960 p 193-220, Sept p 315-36, Oct p 443-63. Aug: 
Redistribution of internal forces in beam in which diagonal 
tension’ crack has extended to level of main tension steel; it 
is shown that resistance to shear of simply supported beam 
without web reinforcement depends on strength of compression 
zone at upper end of diagonal tension crack and of tension 
zone at its lower end; different types of shear failure; results 
of tests at University of Manchester. Sept: Beams with 
vertical stirrups; redistribution of internal forces following 
yield of stirrups; behavior of compression and tension zones ; 
shear strength is not proportional to amount of web; ability 
of stirrups to resist splitting of beam along tension steel : 
types of shear failure. Oct: Web reinforcement consisting of 
bent-up bars; redistribution of forces after bent-up bars 
yielded; spacing of bent-up bars. 26 refs. 


Shear Strength of Simply Supported Prestressed Concrete 
Beams Having Web Reinforcement, R.E.HOLT. Sandia Corp, 
Albuquerque, NM, Tech Memo SCTM 146-59(45) 1959 94 p. 
(Available from OTS, Washington, DC, $2.50). Testing of 24 
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simply supported, post-tensioned, end-anchored, prestressed 
concrete beams with and without web-reinforcement; beams 
were rectangular in cross section, 12 in. by 10 ft, and 
were reinforced with straight wires; variables included con- 
crete strength, percentage of longitudinal steel, prestress in 
steel, and percent of web reinforcement. 


Some Factors in Shear Strength of Reinforced Concrete 
Beams, A.M.NEVILLE, E.LORD. Structural Engr v 38 n 7 
July 1960 p 213-23. Types of shear failure of rectangular and 
T-beams; important strength factors are not included in 
known design formulas; test results show that size of com- 
pression zone affects strength in shear; rectangular beams in 
some US Air Force warehouses failed in shear while beams 
cast integrally with slabs remained intact; study of beams 
with and without hooks indicates that tension zone is also 
factor; connection between shear and anchorage. 


Some Tests on Beams Prestressed by Fibre-Glass Cords, S. 
KAJFASZ. Mag Concrete Research v 12 n 35 July 1960 p 
91-8. Tests on 12 concrete beams prestressed by fiber-glass 
cords; values of forces in cables are calculated on basis of 
test results; bond between tendons and concrete; low value 
of modulus of elasticity of fiber-glass tendons; test results 
compared with those of similar beams prestressed with steel 
wires. 


Stabilité éleastique des poutres en béton précontraint a 
légard du déversement latéral, P.LEBELLE. Institut Tech- 
nique du Batiment et des Travaux Publics—Annales v 12 n 
141 Sept 1959 p 779-831. Elastic stability of prestressed con- 
crete beams affected by lateral bending; analysis of beam 
with constant cross section in form of asymmetrical double 
T-shape, more or less fully restrained with respect to torsion ; 
stability of suspended beams; bracing of beams by horizontal 
guys; effects of restraint with respect to lateral bending 
and stability of continuous beams, 


Stresses in Deep Beams, E.GEER. Am Concrete Inst—J v 
31 n 7 Jan 1960 p 651-61. In testing to destruction, pre- 
stressed I-beams failed in tension in bearing end-block at its 
junction with I-section; design method of end blocks by 
investigating stresses in deep beams; investigations showed 
that greatest tensile stress occurs not at midspan but near 
face of support and that stresses caused by load at center of 
beam are of almost same magnitude as when load is placed 
near support. 


Tests on 120-Ft-Span Prestressed Concrete Beam, G.D. 
BASE, R.E.ROWE. ASCE—Proc v 86 (J Structural Div) n 
ST9 Sept 1960 paper 2608 p 1-26. Tests to destruction of 120- 
ft-span prestressed concrete beam similar to beams to be 
used in 4-span overpass at Chiswick, Great Britain; at 
ultimate load beam failed by crushing of concrete in top 
flange at deflection of 20 in.; calculated ultimate load was 6% 
less than actual failing load; assumptions for ultimate load 
calculations were vindicated. 

Theory to Predict Neutral Surface Position in Rectangular 
Prestressed Concrete Beams as Cracking Develops, H.J. 
BRETTLE. Constr Rev v 32 n 10 Oct 1959 p 18-25. New 
theory is concerned with conditions after cracking has 
commenced; theoretical relation between applied bending 
moment and neutral surface position is substantiated by 
observed results from 26 beams of dimensions 4 in. x 6 in. x 
10 ft; beam factors were varied over large range well beyond 
that expected in practice. 

Three-Span Articulated Beam, R.G.ROBERTSON. Instn 
Civ Engrs—Proc v 18 Aug 1959 Paper n 6381 p 467-76. 
Method described for finding correct span proportions, depth, 
and haunch sizes for 3-span beam which has_ suspended 
section in center span; design chart and worked example for 
prestressed conerete team presented, but method applies 
equally to normal reinforced concrete designs ; worked example 
is compared to design for uniform continuous beam and for 
three simple spans. 


Two-Span Haunched Continuous Beam is Prestressed Con- 
crete, R.G.ROBERTSON. Instn Civ Engrs—Proce v 15 Mar 
1960 Paper n 6415 p 255-72. Economical use of material re- 
quires that beam is prestrained by ‘‘secondary’’ moments, and 
provided with haunches; equations are developed for amount 
of prestrain and size of haunch; design graphs are given for 
any span, loading, and stress for use with particular shape of 
section; procedure for obtaining cable profile which will 
create desired secondary moment; ultimate load factors are 
calculated and compared to those by plastic theory. 


Ultimate Strength of Over-Reinforced Beams, L.B.KRIZ, 
S.L.LEE. ASCE—Proe v 86 (J Eng Mechanics Div) n EM3 
June 1960 Paper n 2502 p 95-105. Flexural strength of 
rectangular reinforced concrete beams controlled by compres- 
sion is investigated analytically, using stress distribution de- 
rived from experimental stress-strain curves; empirical ex- 
pression for ultimate bending moment is presented and cal- 
culated moments of 59 test beams that failed in compression 
are compared with ultimate test moments. 

Yield Moments of Reinforced Concrete Beams and Columns, 


C.W.DUNHAM, H.GESUND. Am Concrete Inst—J v 31 n 9 
Mar 1960 p 837-51. Numerical method for finding moment at 
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which tensile reinforcement in beam will just reach yield 
point if beam is under-reinforced, or at which concrete will 
reach ultimate strain if beam is over-reinforced; curves for 
variety of assumed concrete stress-strain curves; curves of 
yield load vs eccentricity for columns with variety of per- 
centages of reinforcement and various concrete stress-strain 
curves; extension to columns with bending in two directions, 


Concrete Steel. See Beams and Girders—Composite. 


Continuous. See Beams and Girders—Concrete; Beams and 
Girders—Stresses; Bridges—Design; Structural Design. 


Curved. See Beams and Girders—Concrete; Beams and Girders 
—Stresses. 
Prestressed. See Beams and Girders—Concrete. 


Sandwich Construction. See Laminated Products. 


Standards. Broad Flange Beams, Universal Beams & Column 
Sections. Brit Standards Instn—Brit Standard 4B 1959 39 p. 
Standard specifies dimensions, tolerances and properties of 
following hot rolled steel sections: universal beam with 1:20 
(2° 52 ft) taper flanges, broad flange beams with parallel 
flanges, and universal columns with parallel flanges. 


Steel. See also Beams and Girders—Composite; Beams and 
Girders—Standards; Beams and Girders—Stresses; Bridges, 
Steel; Buildings—Design; Office Buildings; Steel Structures ; 
Welded Steel Structures. 


Load Carrying Capacity of Mild Steel Beams of Circular 
Section Bent in Two Planes, H.B.HARRISON. Instn Engrs, 
Australia—Civ Eng Trans v CE 1 n 2 Sept 1959 p 71-80. 
Behavior at collapse of redundant beams of circular cross- 
section is examined for case of transverse loading in two 
mutually perpendicular planes; consideration of kinematics of 
mechanism which does not arise in application of simple 
plastic theory to two-dimensional systems; values of collapse 
loads for three-dimensional systems are expressed in non- 
dimensional form as series of collapse lines. 


Plastic Hinge Models, A.ZASLAVSKY. Research Council 
Israel—Bul v 7C n 4 Dee 1959 p 167-70. In limit design, 
mild steel is usually assumed to be ‘“‘ideal plastic material’, 
so-called St. Venant body; another concept used is “plastic 
hinge’, denoting beam section subjected to “full plastic 
moment”; this state is reached when stress distribution 
approaches two rectangles (no buckling assumed); small in- 
clination of segment n-n at neutral axis is neglected; plane 
sections are assumed to remain plane also in plastic stage. 


Stability Considerations in Design of Steel Plate Girders, 
C.E.L.MASSONNET. ASCE—Proc v 86 (J Structural Div) 
n ST1 Jan 1960 Paper n 2350 p 71-97. Results of tests con- 
ducted on large steel plate girders; stability requirements of 
webs and _ stiffeners of large-scale steel girders; different 
combinations of bending and shear are considered; design 
rules for determining thicknesses of webs and locations and 
dimensions of vertical and horizontal stiffeners. 


Test of Riveted Plate Girder With Thin Web, D.D.VASAR- 
HELYI, J.C.TAYLOR. ASCE—Proe v 86 (J Structural Div) 
n ST10 Oct 1960 paper n 2621 p 23-51. Girder had web plate 
thinner than that required under present design specifications 
for testing web-buckling phenomenon and diagonal-tension 
rhenomenon of web plate under load; comparison between 
e mputed buckling loads and values determined from ex- 
perimental data; loading beyond conventionally termed 
“buckling load’; change in shear-carrying behavior of web 
after buckling occurred. 42 refs. 


Stresses. See also Aircraft—Stresses; Arches—Stresses; Beams 
and Girders—Aluminum; Beams and_ Girders—Concrete; 
Beams and_ Girders—Steel; Beams and Girders—Vibrations; 
Beams and Girders—Wood; Columns—Stresses; Concrete 
Construction—Stresses ; Stresses. 


Abgekuerzte Naeherungsberechnung der Massgebenden Mo- 
mente von kontinuierlichen Traegern und Rahmenriegeln 
unter Vertikallasten, H.-K.BANDEL. Bauingenieur v 35 n 
2 Feb 1960 p 53-6. Short approximation calculation of 
essential moments of continuous beams and frame girders 
under vertical loads; calculations and equations are based 
on simplified supporting moment determination; numerical 
tables derived for easy determination of values. 


Analysis and Deflections of Non-Linear Structures, G.C. 
REYNOLDS. Cie Eng (Lond) v 55 n 649 Aug 1960 p 1037-8. 
Paper considers complementary energy to calculate deflections 
of simple steel beam and to determine bending moments and 
deflections of two-span beam; curvature is expressed as 
continuous nonlinear function of moment so that moments 
and deflections can be calculated for any load up to collapse; 


sae dr results are in good agreement with experimental 
results. 


Analysis of Curved Girders, H.H.FICKEL. ASCE—Proe v 
85 (J Structural Div) n ST7 Sept 1959 pt 1 Paper n 2164 p 
113-41. Derivations of influence lines are presented for bend- 
ing and torsional moments and shears; solutions inelude 
simple and continuous spans; diagrams and tables show char- 


acteristic values of curved girders with constant moments of 
inertia. 
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Beitrag zur Spannungsverteilung in Kastenprofilen gek- 
ruemmter Traeger, R.SAECKEL. Dresden. Hochschule fure 
Verkehrswesen-Wissenschaftliche Zeit v 7 n 1 1959-60 P. 178- 
83. Stress distribution in box section of curved beams ; distor- 
tions caused by stress components, and relationship to direct 
components of stress are examined ; beginning with differential 
connection between loading and deflection, shape of elastic 
curve of diameter, and distribution of stresses across diameter 
is determined qualitatively; magnitude is determined by ar- 
ranging equilibrium condition between internal and external 
moment. 

Bending Moments on Inter-connected Beams, L.S.MULLER. 
Concrete & Constr Eng v 54 n 10 Oct 1959 p 325-35. As addi- 
tion to approximate method of Saliger for calculation of 
maximum bending moments on inter-connected beams freely 
supported at their outer ends by unyielding supports, new 
calculations are presented concerning torsional restraint of 
one beam on another. 

Betrachtungen ueber Traegerroste mit Steifigkeitsunter- 
schieden zwischen Rand- und Innentraegern, K.SATTLER. 
Bauingenieur v 34 n 1, 2 Jan 1959 p 1-9, Feb p 53-9. Girder 
grillages with differences in rigidity of edge girders and inner 
girders; studies reported to find simple method of ealculation 
for system; numerical examples showing application of new 
method. 

Biege- und Verdrehbeanspruchung unsymmetrischer Kasten- 
traeger, H.H.KUBITZKI. Technische Mitteilungen Krupp v 17 
n 5 Dee 1959 p 207-29. Flexural and torsional stresses in un- 
symmetrical box girders; purpose of investigation is to prove 
that for unsymmetrical box girders of constant cross-section 
flexural and torsional stresses can be determined by unified 
method; theoretical treatment followed by examples. 


Buckline of Equilateral Triangular Frame in its Plane, M. 
GREGORY. Australian J Applied Science v 10 n 4 Dee 1959 
p 377-87. Southwell plot on strains at certain points in mem- 
bers of triangle examined mathematically and experimentally ; 
use of plot to obtain critical load and effect of imperfections 
opens up possibility of bringing gap between buckling of 
initially perfect frame and deformation and load carrying 
capacity of practical frame. 

Centre of Flexure of Beam of Orthotropic Material Having 
Section Bounded by Ellipse and its Major Axis, A.CHAKRA- 
VORTI. Zeit fuer Angewandte Mathematik und Mechanik v 39 
n 7-8 July Aug 1959 p 309-13. Case for non-isotropic material 
with load parallel to straight edge determined by modification 
of method suggested by LOVE (Treatise on Mathematical 
Theory of Elasticity, 4th ed, Cambridge University Press, 
p 344-5). (In English). 

Comparison of Various Solutions for Beams on Elastic 
Foundation, M.HETENYI. Acta Technica (Budapest) v 26 n 
1-2 1959 p 21-8. Three solutions of WINKLER type elastically 
sunported beam of finite length are described; first is general 
solution of elastic line’s differential equation with integration 
constants; second approximation utilizes application of trigo- 
nometrie series and principle of virtual work; third, uses 
principle of superposition by loading beam assumed to be of 
infinite length. (In English). 


De invloed van de doorsnededraaiing van op wringing belaste 
balken ete, J.J.I.BUISMAN. Ingenieur v 71 n 47 Nov 20 1959 
p Bt131-8. Influence of transverse twisting of torsionally 
stressed beams on distribution of moments in slabs connected 
with them; on basis of theory of elasticity method is developed 
to obtain approximation of value of decrease of twisting 
moment of beams deformed by torsional stress; this correction 
of very usual calculation method in many eases allows reduc- 
tion of dimensions of longitudinal beams and terminal columns. 


Deflection of Beams due to Shear, A.ORMEROD. Civ Eng 
(Lond) v 55 n 644 Mar 1960 p 880-3. When dealing with short, 
deep beams, shear deflection may be appreciable part of total 
deflection and it may be necessary to take account of it; 
convenient calculation method is presented; shear stiffness 
factor and deflections due to shear; bending moment diagrams ; 
deflections obtained by use of Castigliano’s Theorem and by 
Integration; deflection of beams with redundant constraints. 


Deflection of Beams Under Oblique Loading, ALORMEROD. 
Civ Eng (Lond) v 54 n 641 Dec 1959 p 1425. Paper sum- 
marizes methods of finding bending stress in beam of un- 
symmetrical section; moments of inertia are easily calculated 
or taken from tables; simple formula is presented to caleu- 
late deflection of beams at mid span in terms of previously 
known constants. 


Der elastische eingespannte Druckstab und seine Anwendung 
zur Ermittlung von Knicklaengen fuer Stabsysteme, J.ALTEN- 
BACH, K.F.GARZ. Magdeburg Hochschule fuer Schwerma- 
schinenbau—Wissenschaftliche Zeit v 3 n 1 1959 p 19-27. 
Elastically fixed compression member and its application for 
determining buckling lengths for strut systems; systematic 
theory presented; examples. 


Der homogene, innerlich statisch unbestimmte Parallelfach- 
werktraeger, J.F.ADLE. Ingenieur-Archiv v 27 n 5 1960 p 
314-25. Homogeneous, internally statically indeterminate 
parallel-truss lattice girder; mathematical investigation of 
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effect of temperature changes on beam forces; solutions are 
used in example, in which beam forces are plotted in diagrams 
vs temperatures from —50 to +100 C; these cover upper and 
lower chords, ascending and descending diagonal members 
and vertical members. : 


_Determination of Safe Loads of Beams Subjected to Com- 
bined Twisting and Biaxial Bending Moments, P.G.HODGE, 
Jr, R.SANKARANARAYANAN. ASME—Trans—J Applied 
Mechanics v 26 Ser E n 3 Sept 1959 p 442-7. Using lower 
bound theorem of limit analysis, yield criterion is obtained in 
terms of stress resultants for beam subjected to combined 
twisting and biaxial bending moments; “collapse load” is 
determined for right-angle bent, subjected to load in arbitrary 
direction applied to mid-point of one leg. 


Discontinuity Stresses in Beams on Elastic Foundations, 
J.PENZIEN. ASCE—Proe v 86 (J Structural Div) n ST4 Apr 
1960 Paper n 2441 p 67-93. Method of analysis is presented 
and applied to beams or cylinders subjected to axisymmetrical 
loading ; solution of basic cases which provide numerical con- 
syente required in proposed method; several examples are in- 
cluded. 


Distribution of Shear Stress in Box Beam, B.A.WALKER. 
Engineer v 209 n 5448 June 24 1960 p 1067-9. It is shown 
that in symmetrical box beam, in which three webs are all 
of equal thickness, shear stress in center web is always 
greater than that in side webs; difference is of order of 
20-30% for most box beams found in practice, and can be as 
high as 50%. 

Dominance of Shear Stresses in Early Stages of Impulsive 
Motion of Beams, H.H.BLEICH, R.SHAW. ASME—Trans—J 
Applied Mechanics v 27 Ser En 1 Mar 1960 p 132-8. In order 
to compare magnitude of bending and shear stresses under 
action of impulsive forces, values of stresses are determined 
from known differential equations for Timoshenko beam; in 
early stages, soon after initiation of motion, shear stresses are 
much larger than bending stresses; indicating that for suf- 
ficiently large initial velocities first yielding will be in shear; 
pertinence to impact or explosion problems. Paper n 59-A-60. 


Dynamic Response of Beams Traversed by Two-Axle Loads, 
R.K.WEN. ASCE—Proe v 86 (J Eng Mechanics Div) n EM5 
Oct 1960 paper 2624 p 91-111. Analysis is based on assumption 
that dynamic deflection is proportional to static deflection 
due to weights of beam and loads; numerical results show 
quasi resonance effects due to successive applications of loads 
and to wavy beam surfaces. 

Kreisringtraeger mit Rechteck-Querschnitt, E.HANSEN. 
Bautechnik v 36 n 8 Aug 1959 p 313-18. Circular girder with 
rectangular cross section; calculation of uniformly distributed 
linear vertical load; vertical forces at uniformly distributed 
points, uniform vertical line load, and loading by torsion 
moments at uniformly distributed points; examples of nu- 
merical calculations. 

Lateral Buckling of Beams, J.W.CLARK, H.N.HILL. ASCE 
—Proe v 86 (J Structural Div) n ST7 July 1960 paper 2559 
p 175-96. General formula is developed for elastic buckling 
strength of beams, with coefficients depending principally on 
conditions of loading and support; values of coefficients are 
tabulated for wide variety of conditions of loading and sup- 
port; relationship between theoretical buckling strength and 
experimental results; various known design formulas are com- 
pared. 43 refs. 

Matrix Solution of Beams with Variable Moments of Inertia, 
M.L.PEI. ASCE—Proe v 85 (J Structural Div) n ST8 Oct 
1959 Paper n 2218 p 1-14. Using finite differences and matrix 
algebra, new formulas are developed which permit direct 
computation of bending moments, moment influence coefficients, 
deflections, and deflection influence coefficients of simply sup- 
ported beams with variable moments of inertia; formulas are 
explicit in desired quantities and especially suitable for use 
in digital computer programs. 

Method to Solve Straight Bar Problems by Laplace Trans- 
formation, S.KOIDO. Hosei Univ—Tokyo Tech College—Report 
n 4 Aug 1959 p 38-47. For case where lateral loads are ex- 
pressed in image space in Laplace transformation theory, and 
beam equation is 4th order differential equation having 
constant coefficients, computation is facilitated by rearrang- 
ing examples as per strength of materials theory, and apply- 
ing transformation to solution of straight bar under combined 
lateral and axial loads; solution obtained by means of simul- 
taneous equations. 


Non-Linear Bending Effect When Certain Unsymmetrical 
Sections Are Subjected to Pure Torque, M.GREGORY. Aus- 
tralian J Applied Science v 2 n 1 Mar 1960 p 33-48. Satis- 
factory explanation for bending of angle-section members 
under action of pure torque, noted during study of behavior 
of angle-section members as struts, is found by considering 
elastic effects only; magnitude of bending is calculated; ex- 
perimental measurements are reported, and good agreement 
is obtained; secondary effect of this phenomenon on buckling 
of angle struts. 


Non-Linear Bending of Cantilever Under Several Concen- 
trated Loads, R.FRISH-FAY. Australian J Applied Science v 
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11 n 2 June 1960 p 233-43. Solution is based on geometry of 
elastic shape of cantilever; particular problem of deflection 
under number of parallel loads is solved; principles presented 
can be extended for solution of deflection under any number of 
loads applied in any direction. 


On Dynamical Saint Venant Principle, B.A-.BOLEY. ASME 
—Trans—J Applied Mechanics v 27 Ser E n 1 Mar 1960 p 
74-8. Dynamic behavior of simple mechanical model composed 
of two Timoshenko beams connected by springs; accuracy of 
quasi-static solution and of Saint Venant’s principle is studied 
for various rates of load application. Paper n 59-A-61. 


On Effect of Shear on Plastic Deformation of Beams Under 
Transverse Impact Loading, B.KKARUNES, E.T.ONAT. ASME 
—Trans—J Applied Mechanics vy 27 Ser E n 1 Mar 1960 p 
107-10. Indexed in Engineering Index 1959 p 138 from Paper 
n 59-APMW-7. 


On Large Deflections, R.FRISCH-FAY. Australian J Ap- 
plied Science v 10 n 4 Dee 1959 p 418-382. Solution for canti- 
Jever with load acting in any direction; solutions are valid 
as long as proportional limit is not exceeded. 


On Pure Bending of Elastic, Perfectly Plastic Curved Bar 
in State of Plane Strain, S.A.MURCH. Franklin Inst—J v 270 
n 4 Oct 1960 p 301-16. Existing nonhardening, elastic-plastic 
solution to problem of pure bending of curved bar is found to 
be valid only for limited range of geometrical parameters, 
when material is assumed to be compressible; complete treat- 
ment of problem is presented wherein appropriate stress dis- 
tributions are derived and complete results obtained for 
typical stage of deformation for one type of problem; limiting 
ease of plastic bar is considered. 


On Stresses Due to Overlapped Circular Hole on Neutral 
Axis of Deep Beam Under Constant Bending Moment, S.B. 
DUTT. Applied Sci Research Sec A v 9 n 6 1960 p 457-62. 
Effect of stress distribution in deep beam under constant 
bending moment with small overlapped circular hole on 
neutral axis of beam is discussed; solution obtained in integral 
form with use of bipolar coordinates; numerical values of 
stress computed for some points over edge of hole, 


Plastic Flexure and Torsion, E.O..MEGWU. J Mechanics & 
Physics of Solids v 8 n 2 May 1960 p 141-6. Investigation of 
prismatic beams loaded by terminal bending and _ twisting 
moments which, acting together, cause full plastic flow; 
material assumed to behave according to Tresca-Levy-Mises 
hypotheses, and is nonhardening and rigid plastic; results 
were obtained by numerical solution of second order non-linear 
differential equation derived by Handelman for Levy-Mises 
material; beam sections investigated were circular, square 
and triangular. 


Poutres continues sans déviation angulaire sur appuis, A. 
REIMBERT. Travaux v 44 n 305 Mar 1960 p 120-8. Continuous 
beams with fixed supports; calculation to find smallest defiec- 
tion at mid-span without any angular deviation at supports 
by assuming condition that derivative of function of deflec- 
tion curve becomes zero for abscissae corresponding to sup- 
ports; bending moments at centers of spans are then readily 
calculated by usual methods of theory of strength of materials ; 
aspects of costs. 


Shear Buckling of Bars, GHERRMANN, A.E.ARMENAKAS. 
ASME—Trans—-J Applied Mechanics v 27 Ser E n 38 Sept 
1960 p 455-7. Perfectly straight bar, subiected to state of 
uniform shear stress, will buckle, in manner similar to 
column under compression, if shear stress exceeds certain 
eritical value; buckling equations are obtained by Newtonian 
approach, and by application of principle of minimum potential 
enerzy ; simple model introduced and analyzed. Paper 59-A-91. 


Stiffened Plating Under Transverse Load, H.HOLMES. 
Quarterly J Mechanics & Applied Mathematics v 12 pt 4 Nov 
1959 p 443-53. Behavior, under transverse load, of flat plate 
stiffened by beams is analyzed by Fourier series and solutions 
are obtained for symmetrical and antisymmetrical forms of 
loading; alternative method of analysis is derived for sym- 
metrical loading forms, involving plate efficiency analysis, 
approximate solutions can be obtained for various loading 
forms by superimposing solutions for symmetrical and anti- 
symmetrical loading forms; applicability to interconnected 
bridge girders. 


Stress Distributions in Deep Beams, F.E.ARCHER, E.M. 
KITCHEN. Civ Eng (Lond) v 55 n 643 Feb 1960 p 230-4. 
Method of solution is presented; paper gives stress distribution 
in tabulated form for eight different loading conditions for 
case where span equals depth and also gives parameters 
required for obtaining similar distributions for cases of span 
to depth ratio 1.5 and 2.0; results of experimental investiga- 
tion using electric resistance strain gages are also given for 
comparison. 


Torsion of Beams Whose Sections are Bounded by Certain 
Quartie Curves, W.A.BASSALI. J Mechanics & Physics of 
Solids v 7 n 4 Oct 1959 p 272-81. Cauchy integral methods 
applied to torsion of solid isotropic cylinder whose section is 
bounded by curve which is inverse of ellipse with respect to 
any point on major or minor axis; complex torsion function, 
torsional rigidity and shearing stresses explicitly determined 
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in general case; particular values found to agree with those 
already known for Booth’s lemniscate and elliptic limacon ; 
distribution of shearing stress on boundary is computed as 
example. 


Transverse Impact on Beams, T.TOBE. Japan Soc Mech 
Engrs—Bul y 3 n 10 May 1960 p 287-91. Problem of non- 
central impact of body with cylindrical contact surface on 
beam is formulated and treated by step-by-step integration 
used by Timoshenko and collocation method; results show that 
collocation method yields reasonable and sufficiently approxi- 
mate solution without difficulty; effects of non-dimensional 
characteristic coefficients are discussed and time dependency 
will not be obtained if mass of beam is taken into account. 


Travelling Loads on Rigid-Plastic Beams, P.S.SYMONDS, 
B.G.NEAL. ASCE—Proe v 86 (J Eng Mechanics Div) n EM1 
pt 1 Jan 1960 Paper n 2337 p 79-89. Problem of rigid plastic 
beam crossed by load which is too large for beam to support 
statically, such as crossing unsafe bridge; investigation on 
critical magnitude of traveling load, above which crossing 
cannot be made at any finite speed without causing total 
plastic collapse; present study indicates that critical load 
will not be obtained if mass of beam is taken into account. 


Ueber die Berechnung von Bogentraegern aus_idealplasti- 
schem Material, IL.MENYHARD. Acta Technica (Budapest) v 
26 n 1-2 1959 p 153-60. Calculation of arch girders of perfectly 
plastic material; analysis of forces arising in 2-hinge arch 
of constant cross-section, loaded at its crown by single force; 
it is concluded, that if arch is not too oblate, and load acting 
on it causes considerable bending moments, then possibility 
of compensation of moments could come into being, and at 
same time compressing forces could be neglected. 


Ueber die einschaetzung von biegespannungen in gekruemm- 
ten balken, H.KYRKLUND. Acta Polytechnica Scandinavica 
n 274 (Civ Eng & Bldg Construction Series n 6) 1960 55 p. 
Assessing of bending stresses in curved beams; new equa- 
tions are derived for beams of rectangular, circular, elliptical, 
trapezoidal, tubular, and V shaped cross section; method pro- 
vides assessment of sufficient accuracy by completing stress 
calculations of straight beams with assumed form-factor. (In 
German). 

Ultimate Strength of Pre-Tensioned I Beams in Combined 
Bending and Shear, R.SETHUNARAYANAN. Mag Concrete 
Research v 12 n 35 July 1960 p 88-90. Study of factors which 
influence mode of failure, cracking, and ultimate load; beams 
in bending and shear fail by stress in web; theoretical analy- 
sis and test results show that estimate of ultimate load is 
safe and accurate; empirical equation is suggested to de- 
termine inclined cracking load and collapse load for diagonal 
tension failures 


Use of Southwell Plot on Strains to Determine Failure Load 
of Lattice Girder when Lateral Buckling Occurs, M.GREGORY. 
Australian J Applied Science v 10 n 4 Dee 1959 p 371-6. Tests 
carried out on model lattice girder; equation of Southwell 
plot on strains in compression chord similar in form to usual 
column formula; good agreement reached between measured 
critical load and value caleulated using theory of beam with 
continuous web. 


Zur Theorie des raeumlich gekruemmten Stabes, G.KAEM- 
MEL. Ingenieur-Archiv v 27 n 4 Nov 1959 p 255-67. Theory of 
spatially curved bar; on basis of F.K.G.ODQVIST’s theories 
(published in v 23 1954 p 98) it is shown that by exact 
formulation of Bernoulli’s hypothesis it is possible to determine 
elongation and, thus, normal state of stress of every fiber of 
curved bar as function of load; application of theory to beam 
whose axis describes ordinary helix. 

Vibrations. See also Aircraft—Vibrations. 


Avnlication of Macaulay’s Method to Vibrating Beams, 
H.F.BLACK. J Mech Eng Science v 2 n 1 Mar 1960 p 69-76. 
Complete non-series solutions for steady-state vibrations of 
uniform-section beams with all possible combinations of vari- 
out supports are given, using generalization of Macaulay 
notation commonly used for evaluating static beam deflections ; 
presence of flexible restraints and elastic hinges is considered 
within same framework; application of method is shown by 
specifie calculations. 


Electrical Energy Analogs of Vibrating Beams, F.L.RYDER. 
ASCE—Proe v 86 (J Eng Mechanics Div) n EM5 Oct 1960 
paper 2620 p 45-56. For passive-element electrical analog of 
finite increment of beam vibrating in flexure, improvements 
over conventional form of circuit are found by making ex- 
plicit use of energy as analogous parameter in beam and in 
electrical circuit; average number of electrical components 
per beam increment and number of required beam increments 
for given allowable overall error may be reduced and greater 
imperfections may be allowed in components, thus reducing 
cost. 


Method of Damping Out Bending Vibrations of Beam-Like 
Structures by Dry (or Coulomb) Friction, D.WILLIAMS. J 
Mech Eng Science v 2 n 2 June 1960 p 177-87. Method is 
particularly applicable where degree of damping required is 
represented by ratio (damping)/(ecritical damping) not greater 
than 15 to 20%; theory is confirmed by experiment, and 
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curves are provided that enable basic features of design to be 
achieved in matter of minutes; wide field for practical applica- 
tions of method is contemplated. 

Vibration Response of Linear Undamped System Resting 
on Nonlinear Spring, P.R.PASLAY, M.E.GURTIN. ASME— 
Trans—J Applied Mechanics v 27 Ser E n 2 June 1960 p 
272-4. Steady-state, undamped-displacement-amplitude response 
of linear system on single nonlinear spring due to force 
excitation which varies sinusoidally with time is investigated ; 
force-displacement relation of spring is given in equation, and 
Fourier component of displacement-amplitude response of 
system in forcing frequency and its third harmonie are con- 
sidered; sample calculation is shown for uniform free-free 
beam attached to nonlinear spring at its mid-point and driven 
laterally by force varying sinusoidally with time at its mid- 
point. Paper 60-APM-6. 


Vibrations and Waves in Elastic Bars of Rectangular Cross 
Section, R.D.MINDLIN, E.A.FOX. ASME—Trans—J Applied 
Mechanics v 27 Ser E n 1 Mar 1960 p 152-8. Exact solution 
of equations of elasticity is found for family of modes of 
vibration, or waves, in infinite bar of rectangular cross sec- 
tion for certain ratios of width to depth; solution is com- 
posed of coupled dilatational and equivoluminal waves and 
four faces of bar are free of traction. Paper 59-APMW-23. 


Welding. See Welded Steel Structures. 
Wood. See also Wooden Construction. 


Creep of Small Wood Beams Under Constant Bending Load, 
W.S.CLOUSER. US Forest Products Laboratory—Report in 
2150 Sept 1959 42 p. Analysis of creep in small Douglas fir 
beams tested at midspan under concentrated loads ranging 
from 60 to 95% of ultimate; work was done under conditions 
of constant temperature and relative humidity that maintained 
specimens at 6 or 12% equilibrium moisture content for as 
long as 10 yr; power law equation is used to describe creep 
curve up to point of inflection; results are in terms of 
stress level, power law equation constants, creep rate, and 
time. 64 refs. 


BEARINGS 
See also Bridges—Bearings; Ceramic Kilns; Friction. 


Antifriction Bearings, G.CONTI. Published by Ulrico Hoepli, 
Milan, Italy, v 1 1957 396 p. Revised translation of Italian 
edition explains principle of antifriction bearing and where 
it is used as “‘mechanical element’’; it indicates how to choose 
bearing, how to dimension and fit it suitably so that it may 
give satisfactory results; it is aimed to give idea about 
manufacture of bearings, control of production, machines and 
special control apparatus employed, during manufacture and 
final inspection. 330 illustrations. 


Antrifriction Bearings, G.CONTI. Published by Ulrico 
H-epli, Milan, Italy, v 2 1959 334 p. Revised translation of 
Italian edition covers mainly applications of antifriction 
bearings; application schemes and corresponding data have 
largely been drawn from files of RIV Engineering Offices, 
which also applies to subject matter dealt with in Vol 1. 214 
illustrations. 


Bearing Life Analysis for Torque Converter Driven Power 
Trains, H.B.SSCHEIFELE. SAE—Paper n 227A for meeting 
Sept 12-15 1960 8 p. Simplified graphical bearing analysis for 
gear trains receiving their power from torque converters gives 
complete spread of bearing life values which is needed to 
select correct bearing; method simplifies work in obtaining 
graphical summary and is reduced to development of only 
one bearing life curve on log log-graph paper which can be 
used for every bearing in vehicle power train and in any 
speed ratio. 

Die Lagerluft der Waelzlager, A.WITTE. VDI Zeit v 101 n 
28 Oct 1 1959 p 1313-20. Clearance of antifriction bearings; 
discussion, in connection with planned standardization of 
bearings, of difficulties in determining radial component of 
clearance of grooved ball bearings; existing tables for axial 
and radial components of clearance of these bearings and 
for radial component of clearance of other antifriction bear- 


ings are reproduced; discussion of measuring methods and 
apparatus. 


General Theory for Elastically Constrained Ball and Radial 
Roller Bearings Under Arbitrary Load and Speed Conditions, 
A.B.JONES. ASME—Trans—J Basic Eng v 82 Ser D n 2 
June 1960 p 309-20. Solution obtained whereby elastic com- 
pliances of system of any number of ball and radial roller 
bearings under any system of loads can be determined; solu- 
tion defines loading and attitude of each rolling element in 
each bearing of system as well as displacement of each inner 
ring with respect to its outer ring; solution has been pro- 
grammed for IBM-704 digital computer. Paper n 59-Lub-10. 


Identification for Ball and Roller Bearings, J.M.BRYANT. 
Mag of Standards v 31 n 5 May 1960 p 136-40. Concise ac- 
curate, and economical means of identifying two groups of 
standard bearings is provided in a-numerical code approved as 
Am Standard B54.1-1960; annular ball bearings, eylindrical 
roller bearings, internally self aligning roller bearings, and 
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airframe bearings are in first group, and thrust ball bearings 
and spherical thrust roller bearings excepting tapered roller 


bearings are in second; various tables and coding arrangement 
are shown. 


Importance of Spinning Friction in Thrust-Carrying Ball 
Bearings, G.S.REICHENBACH. ASME—Trans—J Basie Eng 
v 82 Ser Dn 2 June 1960 p 295-301. Balls were rolled on flat 
plates and in V-grooves at loads and contact angles correspond- 
ing to usual thrust bearing practice; spinning action of ball 
with respect to race should account for major part of over- 
all friction of thrust carrying ball bearing; variables studied 
included contact angle, conformity, load, lubricant, and 
temperature. Paper n 59-Lub-9. 


Laakerimomentin vaikutus taivutusakselin kriitilliseen pyor- 
intaropeuteen, J.R.WUOLIJOKI, B.Y.TIKANDER. Teknillinen 
Aikakauslehti v 49 n 16 Aug 25 1959 p 483-5. Effect of 
elastic clamping moment at support upon critical speed of 
axle; formulas for critical speed of rotation of simple axle- 
and-disk combinations, derived under assumption of elastic 
clamping moment acting upon axle at its bearings, being 
directly proportional to its slope at bearing; results of study 
are of practical value since supporting of axles in bearings 
never conforms to ideal case in actual practice. 


Mounting and Removing Anti-friction Bearings. Machy 
(Lond) v 96 n 2475 Apr 20 1960 p 872-6. Special SKF ex- 
panding claw withdrawal tool for removing single row deep 
groove, pressed steel cage, ball bearings from shafts; two 
methods described are heat-assisted removal and application 
of hydraulic oil pressure. From Ball Bearing J. 


Nomogramm zur Bestimmung der Lebensdauer von Waelz- 
lagern, H.FISCHER. Werkstatt u Betrieb v 93 n 1 Jan 1960 
p 15-16. Nomogram for determining service life of antifriction 
bearings ; nomogram saves calculations and permits very simple 
service life determination for each exponent; examples given. 


On Behavior of Rollers in Cylindrical Roller Bearing, K. 
IIDA, A.IGARASHI. Japan Soc Mech Engrs—Bul v 2 n 8 
Nov 1959 p 538-45. To study relations between roller motion 
and 2-dimensional planetary motion and 3-dimensional skew- 
ing action, rotation and revolution of rollers are observed 
and photographed by stroboscope; it is shown that roller 
behavior can be explaned by given theory. 


Optimum Bearing Locations, R.T.BOHM. Machine Design v 
31 n 26 Dec 24 1959 p 117-19. Method for determining distance 
between bearings on rotating shaft to raise critical speed to 
maximum value for safe operation. 


Oscillation Life of Ball and Roller Bearings, T.BARISH. 
Machine Design v 32 n 18 Sept 1 1960 p 113-16. Description 
of method for predicting fatigue life of bearings by estab- 
lishing ratios of oscillation and rotation ratings based on 
inner race stressings. 


Rippled Bearings for High Speed Journals, G.S.A.SHAWKI. 
Acta Technica (Prague) v 5 n 3 1960 p 213-17 .Analytical 
study of performance of complete journal bearing with sinu- 
soidally undulating. bearing surface, for light-load high- 
speed applications; advantages of rippled bearing over ellipti- 
eal 2-lobe bearing. 


Roller-Bearing Life, L.E.ROOT, M.BLUME. Machine Design 
v 32 n 6 Mar 17 1960 p 165-70. Recommendations for selecting 
proper roller bearing for applications subjected to vibration, 
shock, and other unusual load conditions. 


Rolling Friction of Balls on Plates, R.C.DRUTOWSKI. Gen 
Motors Eng JI v7@n 8 July-Aug-Sept 1960 p 25-30. GM Re- 
search Laboratories studied energy losses of balls rolling on 
plates using specially constructed apparatus; energy losses 
were shown as functions of load, material, and surface rough- 
ness, which confirmed hypothesis that energy lost in rolling 
ball on plate is dissipated in hysteresis losses of elastically 
strained metals; equation was derived relating rolling force 
and material damping capacity of ball and plates. 


Selection of Ball and Roller Bearings, A.J.MARLES. Eng 
Matls & Design v 2 n 11 Nov 1959 p 562-9. Survey to aid in 
selecting proper size, mounting, lubrication, maintenance and 
application of radial ball, radial roller, thrust ball, and thrust 
roller bearings; list of principal manufacturers of ball and 
roller bearings in England and agents of foreign manufacturers 
is given. ‘ 

3 4 4 i RS- 

Werkstoffe, Fertigung und Betrieb von Gleitlagern, O.GE 
DORFER. VDI Zeit v 102 n 26 Sept 11 1960 p 1221-7. Ma- 
terials, production and operation of sleeve bearings ; review 
of modern developments ; lubricants and their effect on dest: 
bearing materials (metals and cermets, plastics and He e; 
production problems and economics ; examples of differen 
applications. ea 

X-Type Roller Bearings, J.H.RUMBARGER. Machine Design 
v 32 7P50 Sept 29 1960 p 110-16. Description of gas sett 
method for analyzing load and life ratings of earings a 
ean carry radial, thrust, and overturning moment loads simul- 
taneously. 

See also Bearings—Lubrication ; Bearings— 
Materials. 
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Recent Advances in Ball and Roller Bearings, T.H.COOPER. 
Can Aeronautical J v 6 n 5 May 1960 p 164-9. Impact of de- 
velopment of gas turbine on design of ball and roller bear- 
ings and requirements which had to be met, such as high 
speeds and high loads; effect of former is principally on cage; 
development of crowned roller and of cages with broached 
pockets ; future trends. 


Aluminum. See Bearings—Materials. 


Automotive. See Bearings—Lubrication ; 


Bearings—Manufac- 
ture; Bearings—Nonmetallic. 


Borides. See Bearings—Materials. 

Bronze. See Bearings—Design; Bearings—Materials. 

Carbides. See Bearings—Materials. 

Ceramic. See Bearings—Nonmetallic. 

Copper. See Bearings—Materials. 

Corrosion. See Bearings—Paper Machinery. 

Design. Cast Bronze Bearing Design Manual, H.C.RIPPEL. 


Published by Cast Bronze Bearing Inst, Inc, Evanston, Il, 
1960, 72 p. Introduction to cast bronze sleeve bearings; full- 
film, complete boundary, and mixed-film lubrication; viscosity 
and lubricants; bearing bronze selection; grooving specifica- 
tions ; techniques for supplying lubricant; bearing fabrication 
and asseinbly. 

High-Load Oscillating Bearings, C.M.DANIELS. Machine 
Design v 32 n 15 July 21 1960 p 136-41. New load and fric- 
tion design data for abnormal oscillating motion bearing ap- 
plications where high performance and reliability for short 
life are required. 


Roundness and its Ramifications, E.E.LINDBERG. SAE— 
Paper n 195B for meeting June 5-10 1960 13 p. Concept of 
roundness as it relates to journal, ball and roller bearings, 
shafts and bores, surfaces that run in contact with seals, 
etc; use of iso-diametric surfaces; roundness measuring de- 
vices and techniques devised to determine out-of-roundness of 
machine parts; definition for out-of-roundness has following 
advantages: when measured from defined center, out-of- 
roundness can be determined from circular chart, strip chart, 
or displacement indicator; definition is amenable to instru- 
mentation either manually or automatically operated. 

Diesel Engines. See Bearings—Lubrication. 

Electric Machinery. Performance of Large-Waterwheel-Genera- 
tor Pivoted-Pad Thrust Bearing Determined by Tests Under 
Normal Operating Conditions, R.A.BAUDRY. E.C.KUHN, 
G.D.COOPER. AIEE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 45 Dec 1959 p 1300-9 (discussion) 1309-15. Test 
programs conducted at Coulee Dam and Chief Joseph Dam, in 
conjunction with operating experience; effect of temperature 
and geometry of oil film on performance of thrust bearing ; 
optimum support for pivoted thrust bearing pads. 17 refs. 
Paper 59-819. 

Fluid. Sce Bearings—Lubrication. 

Gas Lubricated. See Bearings—Lubrication. 

Gyroscopes. See Bearings—Instruments. 

Heating. See Bearings—Railroad. 


High Temperature. See also Aircraft Materials—Heat Resist- 


ing; Bearings—Lubrication; Bearings—Materials. 
Operation of Rolling Element Bearings in Protective 
Atmosphere, A.G.CATTANEO, R.A.COIT, S.S.SOREM. Sci 


Lubrication v 12 n 4 Apr 1960 p 26-8. To operate at tempera- 
tures up to 1100 F, bearings must be protected against forma- 
tion of red rust by oxygen attack on surfaces in rolling or 
sliding contact, and rapid wear by local seizure or scuffing of 
cage surfaces; performance of second function requires con- 
stituents ov additives that form antiscuffing films; problems 
in design of test equipment when considering high tempera- 


tures; rig and procedures used. Abstract of paper before 
Instn Mech Engrs. 
Hydrodynamic. See Bearings—Lubrication. 


Inspection. See Bearings—Manufacture. 


Instruments. See also Bearings—Lubrication ; 


terials. 


Bearings—Ma- 


Determination and Correlation of Fundamental Instrument 
Bearing Parameters, T.P.BARNARD, R.S.GUYETTE. Lubrica- 
tion Eng v 16 n 2 Feb 1960 p 61-8. Paper shows why measure- 
ment and evaluation cf dimensional, geometrical and _ per- 
formance qualities of miniature instrument ball bearings re 
quires use of ultra-precise instruments; development of 
Running Torque Tester, torque analyzer, and roundness com- 
parator; use of supporting instrumentation in determination 
and correlation of bearing, geometry, retainer, and surface 
finish analysis; dirt and lubrication analysis. 


Electromagnetic Ball Bearings for Instruments. Eng Ma- 
terials & Design v 2 n 8-9 Aug-Sept 1959 p 421. Ball bearing 
assembly, intended for precision instruments where starting 
torque must equal normal torque, has electromagnetic device 
which oscillates outer ring of supporting bearings; this action 
prevents friction torque resisting rotation; assembly ap- 
proaches minimum friction; models designed for straddle 
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mounting, and can be modified by flange, shoulder or canti- 
lever mounting; electronic oscillator, which powers electro- 
magnetic unit, can be transistorized. 


Factor-of-Ten Improvement In Ball-Bearing Accuracy, W.G. 
DENHARD. Elec Mfg v 65 n 6 June 1960 p 134. Studies con- 
ducted at MIT Instrumentation Laboratory leading to im- 
provements meeting dimensional tolerances of aero space 
gyros. 

Precision Ball Bearings for Electromechanical Instruments, 
W.W.ANTRIM. Elec Mfg v 65 n 5 May 1960 j 270-3. Choice 
of materials, lubricants and load-life factors for small ball 
bearings, approximately 1 in. OD and below, for application 
in rotary feedback and signal devices, such as synchros, re- 
solvers, potentiometers, and gyros. 


Jewel. See Lubrication—Clocks. 
Lubrication. See also Bearings—Paper Machinery; Lubrication. 


Bearing Oil-Ring Performance, D.C.LEMMON, E.R.BOOSER. 
ASME—Trans—J Basic Eng vy 82 Ser D n 2 June 1960 
p 827-34. Tests made with rings ranging from 2% to 16% 
in. ID and at journal speeds up to 4000 fpm; correlation of 
results provides means for calculating ring speed for any 
journal speed; from calculated ring speed, oil delivery can 
be estimated from equations incorporating effect of oil vis- 
cosity and related operating factors. Paper n 59-Lub-5. 


Bearing Performance and Elastic Properties of Polymer 
Thickened Lubricating Oils, HH.HOROWITZ, F.E.STEIDLER, 
E.O.FORSTER. World Petroleum Congress, Fifth—Proc New 
York, NY Sec VI June 1959 p 289-301 (discussion) 301-5. 
Study of effects of non-Newtonian viscosity and elasticity ; 
calculations of performance of polymer oil whose viscosity de- 
creases with shear in infinite width journal bearing under 
isothermal conditions; it has been found that polymer oils 
show very sizable recoverable elastic shear strains starting at 
shear stresses of about 10° dynes/em?. 


Behavior of Lubricated Ball Bearings in Controlled Asmos- 
pheres, W.A.GLAESER. Lubrication Eng v 16 n 2 Feb 1960 
p 56-60. Study carried out together with development of gas 
cooled reactor at Battelle Memorial Inst to observe influence 
of gaseous atmospheres free of oxygen and water vapor on 
bearing performance; gases included hydrogen, helium and 
nitrogen-hydrogen mixture; operation was satisfactory pro- 
vided bearings were copiously lubricated with petroleum or 
turbine oils. 


Centralized Lubrication—When, Where, How You can Profit 
by It, W.A.BROWN, Jr. Plant & Power Services Engr v 1 
n 6 Oct 1959 p 19-21. Method by which number of bearings 
on machine are joined together in single circuit in such way 
that each bearing may be lubricated with measured amount 
of lubricant from single source at specific preset intervals; 
recommendations and diagrams for setting up centralized 
lubrication system, 


Centrally Loaded Partial Journal Bearing, B.JAKOBSSON, 
L.FLOBERG. Chalmers Tekniska Hogskola—Handlingar (Chal- 
mers Univ Technology—Trans) n 214 1959 34 p. Report of 
lubrication research presented; in centrally loaded bearings 
cavitation occurs; results given for bearing angles 360, 180, 
120, and 60°; tables and diagrams presented for load capacity, 
oil flow, and relative power loss; how to design optimum 
bearings with minimum power loss for given values of load 
sopeciiy, angular velocity, and minimum permissible oil film 
thickness. 


Derivation of Basie Equations for Hydrodynamic Lubrica- 
tion with Fluid Having Constant Properties, H.G.ELROD. 
Quarterly Applied Mathematics v 27 n 4 Jan 1960 p 349-59. 
Small parameter techniques used to rigorously derive Reynolds’ 
lubrication equations from full Navier-Stokes equation; gen- 
eral tensor analysis used to obtain differential equations for 
flow in curved film of arbitrary thickness; techniques adap- 
table to fluids with pressure and temperature dependent prop- 
erties; results apply to bearings. 


Development Progress on Gas Bearings for Airborne Acces- 
sory Equipment, C.R.ADAMS. SAE—Paper n 176C for meet- 
ing Apr 5-8 1960 13 p; see also SAE—J v 68 n 6 June 1960 
p 29-31. Externally pressurized bearing concept, developed at 
Boeing Airplane Co, is based on throttling gas as it leaves 
bearing; advantages of gas bearings and use in accessory 
equipment; hardware integration and manufacturing problems; 
development of step bearings and manufacturing techniques; 
modification of step bearings by means of oil-mist operation 
which leaves thin film acting as boundary lubricant. 


Die Schmierung von Gleitlagern mit Oel-Kaeltemittel-Ge- 
mischen, A.THELEN. Kaeltetechnik v 11 n 10 Oct 1959 p 341-4, 
Lubrication of friction bearings with oil-refrigerant mixtures ; 
experimental and theoretical investigation of bearing lubrica- 
tion in enclosed refrigerating machinery showed that hydro- 
dynamie theory of bearing lubrication may be applied to 
bearings which are lubricated by means of oil refrigerant 
mixtures. 


__ Dynamic Stability of Gas-Lubricated Bearings, V.N.CON- 
STAN TINESCU. Revue de Mecanique Appliquee v 4 n 4 1959 
p 627-42. Influence of eventual rotation of line of centers on 
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dynamical operating conditions; construction of diagrams ; 
problem of motion stability studied by Tipei’s method of small 
perturbation ; cases of constant load and centrifugal load; it is 
found that motion stability is not generally ensured; critical 
rotation speed is determined. 


Effect of Additives on Water-Induced Pitting of Ball Bear- 
ings, L.GRUNBERG, D.SCOTT. Inst Petroleum—J v 46 n 
440 Aug 1960 p 259-66. Using four ball rolling test, effect of 
additives in mineral oils on water accelerated pitting failure 
of ball bearings was investigated; most effective additive 
found was “isoamyl alcohol’; imidazoline derivative was also 
effective: oleic acid and triethanolamine were satisfactory 
under conditions of high supersaturation with water; water 
soluble anticorrosive and detergent additives had no beneficial 
action. 

Effect of Temperature Variations Across Lubricant Films in 
Theory of Hydrodynamic Lubrication, W.B.HUNTER, O.X. 
ZIENKIEWICZ. J Mech Eng Science v 2 n 1 Mar 1960 p 
52-8. Temperature variations and viscosity variations thought 
to be responsible for lift in parallel surface bearing studied 
with reference to classical case of infinitely wide inclined pad; 
numerical solution obtained for different thermal boundary 
conditions; considerable differences result from comparison 
with classical analysis; results of heat balance in bearings 
given. 


Effects of Cyclic Loading on Bearing Lubrication. Gas & Oil 
Power v 55 n 660 Jan 1960 p 14-15. Work carried out on 
specially constructed machine, main element of which is shaft 
rotating within bearing bush of transparent material; main 
work has been in reproduction of big end bearing loads ex- 
perienced in four-stroke and two-stroke internal combustion 
engines; it has been shown that when load is applied to shaft, 
breakdown of oil film occurs on unloaded side of bearing in 
region of maximum clearance. 


Experimental Investigation of Power Loss in Journal Bear- 
ings, Considering Cavitation, L.FLOBERG. Chalmers Tekniska 
Hogskola—Handlingar (Chalmers Univ Technology—Trans) 
n 215 1959 16 p. Power loss in 360° journal bearing with oil 
groove 90° before load; how to calculate power loss in cavita- 
tion region; results show good agreement with theory when 
temperature rise is low; pressure distribution, load capacity, 
and power loss for constant viscosity bearings are shown to 
give full agreement between theory and test; cavitation theory 
considered reliable for technical use. 


Flow Parameters in Hydrostatic Lubrication for Several 
Bearing Shapes, S.RAYNOR, A.CHARNES. ASME—Trans— 
J Basic Eng v 82 Ser Dn 2 June 1960 p 257-64. In hydrostatic 
lubrication designer of thrust bearings must decide on shape 
of pads, location of oil holes, and configuration of oil grooves; 
several pad shapes and associated oil inlets investigated 
using conformal mapping techniques; results of calculations 
which permit designer to approximate chosen configuration 
by computed models in order to estimate flow parameters. 
Paper n 59-SA-61. 


Gas-Lubricated Bearings, Critical Survey, G.F.BOEKER, 
D.D.FULLER, C.F.KAYAN. US Air Foree—WADC Tech Re- 
port n 58-495 July 1958, 460 p. (Available from OTS, Wash- 
ington, DC, PB n 151946. $4.00.) Report prepared by Columbia 
Univ consists of: Pt 1: Summary of hydrodynamic types of 
gas lubricated thrust and journal bearings with their attend- 
ant problems such as _ self-excited shaft vibrations. Pt 2: 
Critical review of literature on externally pressurized bear- 
ings with respect to analysis, design and performance. Pt 3: 
Description of electrical network useful in analyzing pressure 
and flow relations within various portions of gas-bearing path. 


Gas-Lubricated Bearings Meet Special Needs of N-Plant. 
Nuclear Energy v 14 n 144 May 1960 p 220. Design of circula- 
tors and pumps for nuclear stations created unprecedented 
problems of breakdown of lubricants under irradiation, and 
danger of escape of lubricant which had itself become radio- 
active; solution was to use gas lubricated bearings which per- 
mitted design of electrically driven centrifugal circulators 
and pumps which could be assembled clean, dry, and en- 
closed, and installed completely sealed from atmosphere; 
hydrostatic and hydrodynamic gas bearings are described. 


Grease Worker Results and Their Significance in Anti- 
Friction Bearing Lubrication, BE.SILLETT. Lubrication Eng 
v 16 n 10 Oct 1960 p 477-80. Grease worker tests were part 
of program whereby bearing failures were studied by labora- 
tory, quality control, engineering and service dept of Canadian 
Westinghouse Co; change in consistency of three greases as 
they are worked is shown; problem of interpreting results to 
bearing applications and factors which should be considered; 
examples and field observations. 


Halogen-Containing Gases as Lubricants for Crystallized- 
Glass-Ceramic-Metal Combinations at Temperatures to 1500 F, 
D.H.BUCKLEY, R.L.JOHNSON. NASA—-Tech Note D-295 
Oct 1960 19 p. Gases CF2Cl-CF2C] and CF2:Br-CF2Br were used 
to provide lubrication for Pyroceram 9608 employed in high 
temperature and seal bearings; CF2:Br-CF2Br was found effec- 
tive lubricant for Pyroceram 9608 sliding on Hastelloy R-235 
and Inconel KX up to 1400 F; gas CF2.Cl-CF2:Cl provided 
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effective lubrication for Pyroceram slidin i - 
base alloys at 1000 F. suyliwsitecagiceel” 


High Temperature Grease Stops Bearing Failure, R.BERNER. 
Brick & Clay Ree v 136 n 3 Mar 1960 p 54-5. Lubricating 
dryer car bearings with grease able to withstand high tempera- 
tures and dust has improved operations of Davidson Brick 
Co, Los Angeles ; 1650 dryer cars are equipped with old style 
railroad journal bearings; shaft which carries wheels is 
inner race of bearing which runs on shaft and_ go-called 
adjustable doughnut; following severe testing, microgel (or 
inorganic non-soap thickened) grease was adopted; bearings 
are greased on average of once every 2.3 wk. 


Hydrostatic Gas Bearings, J.H.LAUB. ASME—Trans—J 
Basic Eng v 82 Ser D n 2 June 1960 p 276-86. Advantages of 
orifice regulated hydrostatic gas bearings for instrument ap- 
plications ; based on Euler’s equation, expressions for sig- 
nificant parameters, i.e., pressure profile, gas flow rate, gap 
height, and load earrying capacity of pad and step bearings, 
are developed; results in excellent agreement with experi- 
mental data. 39 refs. Paper n 59-Lub-1. 


Journal Bearings with Gas Lubrication, L.N.SNELL. En- 
gineering v 188 n 4876 Oct 2 1959 p 285-6. Experimental 
work on self acting air lubricated pivoted-pad journal bear- 
ings; method of deriving theoretical expressions for various 
types of film stiffness of practical interest; formulas for cor- 
responding resonant frequencies; work culminated in success- 
ful operation at 24,000 rpm of full scale gas bearing machine 
consisting of 22 lb rotor running on two sets of pivoted-pad 
journal bearings. 


Konstruktion und Schmierung von Gleitlagern, O.GERS- 
DORFER. VDI Zeit v 102 n 24 Aug 21 1960 p 1129-38. Design 
and lubrication of sleeve bearings; review of present state of 
developments, largely based on literature. 31 refs. 


Laboratory Methods for Predicting Silver Bearing Per- 
formance of Lubricating Oils, L.O.,BOWMAN, M.W.SAVAGE. 
SAE—Paper n 110B for meeting Jan 11-15 1960 14 p; see 
also abstracts in SAE—J v 68 n 38 Mar 1960 p 91; Sei 
Lubrication v 12 n 4 Apr 1960 p 30, 32. Silver bearings are 
employed in some internal combustion engines where bearing 
fatigue resistance is major requirement; bench test methods 
for evaluating silver lubrication characteristics of crankcase 
oils; it is shown that silver bearings operating principally in 
hydrodynamic lubrication region can be satisfactorily lubri- 
eated with oils that have low silver corrosion tendencies; 
KOTM silver friction procedure. 


Lubrication of Bearings at High Temperatures, E.G.ELLIS. 
Sci Lubrication v 12 n 9 Sept 1960 p 16-23. Research in anti- 
friction bearings used in airframes, aircraft electrical acces- 
sories, and engine bearings is divided into usage ranges de- 
fined by temperature from 300 to 600 F and over 1000 F; 
summary of bearing materials and lubricant combinations 
which include liquids, oil-mist lubrication and use of con- 
trolled atmospheres, vapor phase and gas application, solid 
lubricants and bonded films, grease, gases containing reac- 
tive atoms, liquid metals, and dry lubrication. 

Lubrication of Mechanisms, W.ROSENBERG. Elec Mfg v 
65 n 1 Jan 1960 p 131-7. Review of basic physical concepts of 
surface friction and lubrication which are useful and sig- 
nificant in actual practice of bearing surface design; guide 
to bearing and lubricant selection. 

Lubrificazione dei cuscinetti regispinta a pattini convessi, 
S.LEL-SISI. Tecnica Italiana v 24 n 5 July-Aug 1959 p 349- 
64. Lubrication of convex-pad thrust bearings; machine is 
designed to provide experimental verification of hydrodynamic 
theory of film lubrication as applied to radiused-pad thrust 
bearings; experimental results are discussed and compared 
with theories. 

Military Specifications for Ball-Bearing Lubricants, H. 
VILLAUME. Elec Mfg v 64 n 6 Dec 1959 p 128-30. Compre- 
hensive list of selected lubricating oils and greases for high 
and low temperature operation of electronic equipment; 
properties, characteristics, operating conditions and sources 
of supply of lubricants. 

NASA Research on High-Temperature Bearing Problem, 
W.J.ANDERSON, E.E.BISSON. SAE—Paper n_ 176D_ for 
meeting Apr 5-8 1960 18 p; see also SAE—J v 68 n 6 June 
1960 p 74-5. Problems involve various types of lubricants as 
well as different lubrication techniques; paper considers 
problem areas, reviews various approaches and indicates re- 
search being done by NASA in this field; seven types of most 
promising systems listed. 25 refs. 

“Off” Boundary Condition in Hydrodynamically Lubricated 
Convergent-Divergent Slider Bearings, P.B.NEAL, Int J Mech 
Sciences v 1 n 2-3 Apr 1960 p 192-205. Pertinent theoretical 
and experimental evidence as to correct boundary conditions, 
is reviewed and leads to conclusion that criteria of stability 
and continuity must be satisfied; new experimental evidence 
suggests that flow continuity is overriding criterion and that 
stability must be satisfied within restriction imposed by 
condition of continuity. ; 

On Attainment of Fully Developed Flow in Lubrication 
Films, J.R.BODOIA, J.F.OSTERLE. Wear-Usure-Verschleiss 
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v 3 n 3 May-June 1960 p 165-9. Results of numerical analysis 
of flow in inlet region of stepped slider-bearing with inertia 
effects considered; development length is calculated and its 
effect on pressure distribution determined; it is found that 
owing to thinness of lubrication films error in load capacity 
introduced by customary neglect of development effects is 
negligible. (In English). 

Progress in Roller Bearing Lubrication, O.J.HORGER. 
Lubrication Eng vy 16 n 2 Feb 1960 p 69-75 (discussion) 75-6. 
Results of laboratory and field service tests show progress 
made toward operation of freight car journal roller bearings 
over 4-yr lubrication period without adding grease; outdoor 
storage tests and field results from 6-mo storage of ore cars 
each year over 5-yr period; CRC tests of eight AAR approved 
greases show no rusting for three grease products, incipient 
rusting for three greases and severe rusting for two greases; 
phosphate coating for corrosion protection. 


“Ramrod’’—New Method of Bearing Lubrication. Sci Lubri- 
cation v 12 n 1 Jan 1960 p 18-20. Method of improved lubri- 
cation for any bearing subjected to cyclic loading, developed 
by Glacier Metal Co, Ltd, appears to have potentialities of 
applications to large diesel engines, smaller internal combus- 
tion and even to automobile engines; method is to ram oil 
under high pressure into bearing just before it is subjected to 
firing load; details of oil film analyzer used in laboratory 
work and of injection pump supplying oil to bearing. 

Rapid Determination of Heat Capacity of Liquids Over 
Extended Temperature Ranges, J.W.BARGER, C.C.BOLZE, 
R.L.HUGHES, T.M.MEDVED. Lubrication Eng v 16 n 3 Mar 
1960 p 105-7, 118. Removal of heat from bearing surfaces is 
function of heat capacity and thermal conductivity of lubri- 
cant; outline of method of measuring heat capacities over 
extended temperature range; design and operation of sim- 
plified semi-adiabatic calorimeter, and method of calculation 
are given; with this system of measurement, heat capacities 
are obtained with less than 5% error. 


Recent High Temperature Bearing Developments, J.H. 
JOHNSON. SAE—Paper n 176A for meeting Apr 5-8 1960 
9 p. On basis of need for specific testing, Marlin-Rockwell 
Corp, Jamestown, NY, has begun work to evaluate per- 
formance of bearings submerged in Oronite 8200 hydraulic 
fluid at 450 F; purpose of program was to determine 
magnitude of derating required and to establish measure of 
bearing reliability under specific conditions of operation; 
fluid analysis conducted indicates that there is little deteriora- 
tion of Oronite 8200 fluid as lubricant under conditions of 
test. 


Rolling Bearing Performance Test for Lubricating Greases. 
Inst Petroleum—J v 46 n 442 Oct 1960 p 328-33. Tests of 
lubricating greases to evaluate their ability to lubricate rolling 
bearings in industrial machinery by means of BRM-040 single 
row ball bearing; development of cage float measurement 
fixture; test method. 


Semmerfeld Solution for Finite Bearings with Circum- 
ferential Grooves, J.V.FEDOR. ASME—Trans—J Basic Eng 
v 82 Ser Dn 2 June 1960 p 821-6. Method circumvents 
algebraic complexity in solution of Reynolds differential equa- 
tion applied to full journal bearings, and leads to equations 
for journal bearing characteristics that are in finite form; 
features of complete oil film solution are: as eccentricity ratio 
b approaches 1, load capacities of all finite bearings approach 
that of infinite bearing; also friction curve intercept (r/c)f, 
is 1 for all finite bearings when b equals 1. Paper n 59-Lub-4. 

Spray Lubrication of Roll Necks, A.A.PAUL, G.C.ALMASI. 
Iron & Steel Engr v 37 n 2 Feb 1960 p 102-8 (discussion) 
108-9. Lubrication of steel rolling mill bearings; importance 
of close cooperation between lubricant supplier, equipment 
supplier and plant engineering and maintenance personnel 
stressed; roll neck spray lubricant extended to existing hot 
sheet mills with excellent results; several applications de- 
seribed. 


Stabilité de la position de l’arbre dans un _ palier 4 grais- 
sage hydrodynamique, J.KESTENS. Wear-Usure-Verschleiss 
vy 3n 5 Sept-Oct 1960 p 329-57. Stability of shaft position in 
bearing with hydrodynamic lubrication; critical study on 
stability of journal bearing, related to two assumptions made 
concerning oil-pressure distribution; full journal bearing 
(Sommerfeld case), and actual pressure distribution according 
to BRADFORD, N.TIPEI, etc, are considered; stability of 
journal under constant load is studied and compared for 
two cases. (In French; English abstract). 


Study of Effect of Non-Newtonian Oil on Friction and 
Eccentricity Ratio of Plain Journal Bearing, G.B.DuBOIS, 
F.W.OCVIRK, R.L.WEHE. NASA—Tech Note n D-427 May 
1960 43 p. Effects of friction and oil film thickness of bearing 
are investigated experimentally and analytically; bearing 
friction is decreased, but effect on film thickness and load 
capacity is inconclusive and warrants further study. 


Study of Gas-Lubricated, Hydrodynamic, Full Journal Bear- 
ings, S.WHITLEY, C.BETTS. Brit J Applied Physics v 10 
n 10 Oct 1959 p 455-63. He, Ne and Ne which give large 
viscosity variation used in investigation of load carrying 
capacity and half speed whirl; argon and COz2 also used 
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to investigate ratio of specific heats; bearings were plain 
cylinders with longitudinal groove cut into upper surface 
extending over half bearing length; it was previously shown 
that groove improved half speed whirl characteristics and 
tests without groove show that groove does not affect load 
capacity. 

Study of Stability of Externally Pressurized Gas Bearings, 
L.LICHT, H.ELROD. ASME—Trans—J Applied Mechanics 
v 27 Ser En 2 June 1960 p 250-8. Equations of motion are 
linearized and stability criteria stated in terms of small 
deviations from equilibrium operating point; flow in bearing 
clearance is treated on distributed rather than on lumped- 
parameter basis; results show marked divergence from 
previous, simplified analyses, in limiting values of parameters 
influencing stability, and are discussed in terms of permis- 
sible compression volume, pressure ratios, supply-nozzle size, 
length of annular clearance, and bearing mass. Paper 60- 
APM-5. 

Study of Wear of Steel Under Heavy Loads with Lubricants 
Containing Sulphur-Based Additives, G.V.VINOGRADOV, 
O.E.MOROZOVA. Wear-Usure-Verschleiss v 3 n 4 July-Aug 
1960 p 297-308. Study made at Inst Petrochemical Synthesis, 
Acad Sciences of USSR, Moscow; profilometric measurements 
on bearings, determination of microhardnesses and metallo- 
graphie study made in friction zone; it is shown that estima- 
tion of anti-wear properties of lubricants by scar diameters 
is only of qualitative value; depth of wear scars depends on 
nature of lubricant and sliding speed. (In English). 

Theoretical and Experimental Analysis of Hydrostatic 
Thrust Bearings, R.C.ELWELL B.STERNLIGHT. ASME— 
Trans—J Basic Eng v 82 Ser Dn 3 Sept 1960 p 505-12. 
Experiments conducted on circular step and circular annular 
bearings using incompressible lubricants; design equations 
for load earrying capacity, stiffness, and flow are given 
for orifice, capillary, and constant flow restrictions; optimum 
film thickness for operation of bearing at maximum stiffness 
is predicted. Paper 59-A-152. 

Theory of Grease Lubrication of Cylindrical Roller Bear- 
ing, T.SASAKI, H.MORI, N.OKINO. Japan Soe Mech Engrs 

Bul v 38 n 10 May 1960 p 212-19. Considering grease as 
Bingham plastic, theory of grease lubrication is proposed for 
rotating two cylinders and cylindrical roller bearing; special 
core formation in grease film, frictional resistance of roller 
bearing, pressure distribution and load capacity of grease 
film entrapped between roller and race of cylindrical roller 
bearing were investigated; results indicate shapes of core 
zone in grease flow are formed due to specified operating 
conditions. 


Theory of Lubrication With Turbulent Flow and Its Ap- 
plication to Slider Bearings, L.N.TAO. ASME—Trans—J Ap- 
plied Mechanics v 27 Ser E n 1 Mar 1960 p 1-4. Governing 
equation of turbulent lubrication in three dimensions, equiva- 
lent to Reynolds equation of laminar lubrication, is derived; 
problem of slider bearing with no side leakage is then 
analyzed; bearing characteristics are also established; Reyn- 
olds number is important parameter; laminar lubrication 
may be considered as special case of present study; numerical 
example shows relative magnitudes. Paper 59-A-26. 


Theory of Oil Whip, Y.HORI. ASME—Trans—J Applied 
Mechanics v 26 ser E n 2 June 1959 p 189-98. Oil whip is 
self excited lateral vibration of shaft rotating in flnid film 
bearings; it is shown that inherent instability of rotor in 
previous theories can be avoided by assuming zero pressure 
in place of negative pressure in oil film and that “inertia 
effect’’ in occurrences of oil whip can be understood by 
distinguishing small vibrations and large vibrations of rotor. 


Torque Produced by Misalignment of Hydrodynamic Gas- 
Lubricated Journal Bearings, J.S-AUSMAN. ASME—Trans— 
—J Basic Eng v 82 Ser Dn 2 June 1960 p 335-41. Perturba- 
tion analysis used to find angular displacement of torque 
loaded journal; results presented graphically in terms of 
nondimensional parameters; numerical example gives misalign- 
ment torque of 0.16 lb in. per see of are misalignment; this 
compares favorably with similar sized preloaded ball bearings 
for gyroscope rotors. Paper n 59-Lub-3. 


Use of Less Reactive Materials and More Stable Gases to 
Reduce Corrosive Wear When Lubricating With Halogenated 
Gases, D.H.BUCKLEY, R.L.JOHNSON. NASA—Tech Note n 
D-302 Aug 1960 18 p. Three different gases were used to 
lubricate metals, cermets, and ceramics for bearing and seal 
construction, at temperatures to 1400 F; CFeCl-CF2C] was 
found to be effective lubricant for AlOs sliding on Stellite 
Star J at temperatures to 1400 F; CFeBr-CF2Br provided 
effective lubrication for cermet K175B (nickel-bonded metal 
earbide) sliding on Hastelloy R-235 at temperatures to 1200 F. 


Machine Tools. Der Einsatz von mehrflaechigen Gleitlagern in 
Werkzeugmaschinen hoechster Genauigkeitsansprueche, H. 
PEEKEN. Werkstatt u Betrieb v 92 n 10 Oct 1959 p 729-38. 
Application of multi-faced sliding bearings in high precision 
machine tools; how eccentricity of shaft is affected by mount- 
ing position of bearings, as related to direction of load; test 
results show that it is possible to indicate mounting angles to 
be maintained for best bearing accuracy. 


BEARINGS—Continued 
Manufacture. See also Air Conditioning—Industrial Plants ; 


Bearings—Vibrations; Die Casting Machines; Grinding Ma- 
chines; Materials Handling—Bearing Manufacturing Plants; 
Photography—Industrial Applications; Steel Heat Treatment 
—Case Hardening. 

Automated Line Phosphates Bearings. Steel v 147 n 3 July 
18 1960 p 86-7. Corrosion protection for tapered roller bear- 
ings used in railway equipment is provided by automated 
phosphating system that processes 160,000 bearings in year; 
sequence of operations is described for hydraulically operated 
equipment built for Timken Roller Bearings Co that carries 
components through 33 cycle phosphating process. 


Butt Welding of Blanks for Roller Bearing Races, D.S. 
LVOV, Yu.L.ROZHDESTVENSKII, E.S.SLEPAK. Welding 
Production (translation of Svarochnoe Proizvodstvo) Aug 1959 
p 52-60. Results of investigations on resistance welding of 
blanks for races; main advantage of new technique described 
is sharp increase in coefficient of metal utilization due to 
production of accurate blank after hot forming in press; 
production costs reduced and labor saved. 


Camshaft Bearings Made by Unique and Efficient Methods, 
A.J.MASON. Machy (NY) v 66 n 12 Aug 1960 p 107-9; see 
also Machy (Lond) v 97 n 2510 Dee 21 1960 p 1421-3. 
Centrifugal babbitting, centerless boring, and inside-out punch- 
ing of oil holes are featured in manufacture of ‘all-round’ 
(without split or interlocking joint) camshaft bearings for 
automotive applications at Dura-Bond Bearing Co, Palo 
Alto, Calif; combining these processes with other operations 
on modern machine tools has resulted in highly efficient 
production; bearings are precision machined to 0.0001-in. 
tolerances in hundreds of sizes. 


Cold-Pressed Bearing Races, E.ALTHOLZ. Machy (NY) v 
66 n 11 July 1960 p 107-12; see also Machy (Lond) v 97 n 
2494 Aug 31 1960 p 484-8. At Hyatt Bearing Div and Process 
Development Sec of General Motors, bar stock replaces tubing 
as raw material for inner and outer races; each slug sheared 
from bars is pancaked, cupped, and finally separated into 
inner and outer race with hardly any material wasted; equip- 
ment and operations described; much lower cost of bar 
stock than of seamless tubing is principal advantage. 


Fully Automatic Heat Treatment Line. Machy (Lond) v 
97 n 2488 July 20 1960 p 164-6; see also Metal Treatment 
& Drop Forging v 27 n 179 Aug 1960 p 338-40; Gas World 
(Indus & Commercial Gas) v 152 n 3966 Aug 20 1960 p 32-3. 
Description of installation at Daventry East Works of 
British Timken; equipment built primarily for heat treatment 
of tapered roller bearing cups and cones for vacuum brake 
rolling stock required in connection with railway moderniza- 
tion scheme; processing in continuous gas carburizing, sub- 
critical annealing, hardening and tempering furnaces de- 
scribed. 

Grinders Use In-Cycle Gaging to Make Precise Bearings. 
Iron Age v 185 n 22 June 2 1960 p 174-5; see also Com- 
pressed Air Mag v 65 n 9 Sept 1950 p 15-17. Centerless 
grinders in new bearing plant make use of automatic gaging 
to meet tolerances as close as 0.000028 in.; at Link-Belt Co 
plant in Indianapolis, Ind total of 758 gaging operations go 
into production of one spherical roller bearing; production 
flow, materials handling, precision grinding, and chip handling 
phases of production are described. 


Inspecting and Sorting Tapered Rollers for Timken Bear- 
ings, A.W.ASTROP. Machy (Lond) v 96 n 2475 Apr 20 1960 
p 899-903. Automatic inspection machine developed by British 
Timken checks maximum number of different dimensions and 
relationships on rollers, and segregates them after checking 
into “accept” and “‘reject’’ bins; it is also capable of reinspect- 
ing rejected rollers in order to segregate those which were 
recoverable and to reject others; majority of rollers now 
require only 15% visual check, during which only two pos- 
sible faults must be controlled, namely, surface finish and 
material defects; operation of machine; faults detected. 


Precision Bearing Machining ... Automatically. Machy 
(NY) v 66 n 9 May 1960 p 141-4; see also Machy (Lond) 
Vv 97 n 2490 Aug 3 1960 p 275-8. Combination of special 
tooling and pair of Warner & Swasey 83AC single spindle 
chucking machines has made it possible at Cleveland Graphite 
Bronze Division, Clevite Corp to reduce machining time on 
large sleeve bearings up to 45%; operations described. 


Puti razvitiya kompleksnykh avtomaticheskikh tsekhov dlya 
izgotovleniya detalei tipa tel vrashcheniya, D.G.LYUDMIR- 
SKII. Stanki i Instrument v 30 n 8 Aug 1959 p 18-17; see 
also English translation in Machines & Tooling v 80 n 8 
1959 p 15-20. Development of complex automatic shops for 
making rotating components; discussion of possibilities of 
designing automatic lines for this purpose; methods to 
eliminate causes which interfere with wide automation of 
manufacture of such components in machine building in- 
dustry; automatic flow lines for manufacture of bearings. 

SKF Doubles Production and Cuts Costs, H.N. WERNER. 
Grinding & Finishing v 6 n 10 Oct 1960 p 24-5. Problem of 
holding 30 min angle of .0003 in. with finish of less than 
25 rms and parallelity of less than .0006 in. on center flange 
face of multi-row bearing’s outer race while maintaining .002 


Marking. 
Materials. See also 
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in. for size was solved at SKF Industries, Philadelphia 
through changes in wheel design and specifications; losses 
decreased, production increased 127% and stock removal rate 
increased 310%. 


“Throw-away”’ Tip Tool Applications, A.W.ASTROP. Machy 
(Lond) v 96 n 2468 Mar 2 1960 p 473-5. Examples of setups 
at British Timken in use of throw-away tip tools for machin- 
ing cups and cones for tapered roller bearings ; boring, facing, 
chamfering and plunge forming operations on inner races ; 
pecs tool holders incorporating throw-away tips are de- 
scribed. 


Using Data Processing for Quality Control, W.B.CLARK, 
W.E.DONAVAN. Machy (NY) v 67 n 2 Oct 1960 p 120-2. 
How Norma-Hoffman Bearings Corp, Stamford, Conn uses 
IBM data processing system to isolate cause of defective parts 
and alert production personnel in time to prevent excessive 
losses ; supervisors informed by three weekly reports; report- 
ing and processing data; rejects reduced 15% since installa- 
tion of quality control system 2 yr ago although during this 
period company began manufacturing increasing proportion 
of higher precision bearings. 


Wagner Automatic Ring-rolling Plant. Machy (Lond) v 
96 n 2461 Jan 13 1960 p 74-8. Fully automatic plant for 
production of seamless rings for ball and roller bearing races 
developed by Wagner & Co, Dortmund Germany; layout of 
installation and operations described. 


Wirtschaftliche Fertigung von Kugeln sehr hoher Genauig- 
keit, H.GROEBNER. Werkstattstechnik v 49 n 9 Sept 1959 
p 497-501; see also English abstract in Engrs’ Digest v 20 n 
12 Dec 1959 p 503-4. Economie production of high precision 
steel balls; new ball grinding and lapping process avoids 
disadvantages of previous methods; balls are ground by means 
of conventional grindinng wheel in direction perpendicular 
to their carrier plate, using process similar to centerless 
grinding; it is possible to produce balls with diameter tol- 
erance of 0.2 to 0.3u; efficiency is increased using three 
machines. 


See Marking Machines. 


Bearings—Lubrication; Bearings—Non- 
metallic; Bearings—Powder Metal; Indium and Alloys; Steel 
Manufacture. 


Babbitt Bearings, F.E.BLACK. Machine Design v 32 n 4 
Feb 18 1960 p 163-5. Recommendations for proper selection of 
bearing composition, surface preparation, tinning, and bab- 
bitting to insure top performance and reliable service. 

Bearing Materials, P.G.FORRESTER. Metallurgical Re- 
views v 5 n 20 1960 p 507-49, 4 plates. Requirements and 
testing of bearing materials; white metals; copper base 
alloys; aluminum base bearing materials; other bearing metals 
considered in order of their melting point; comparative per- 
formance of materials; bearing materials consisting wholly 
or partly of non-metallics; relative performance of dry 
bearing materials. 156 refs. 


Effect of Ball Bearing Steel Structure on Rolling Friction 
and Contact Plastic Deformation, R.C.DRUTOWSKI, E.B. 
MIKUS. ASME—Trans—J Basic Eng v 82 Ser Dn 2 June 
1960 p 302-8. Study of SAE 52100 steel structures with 
retained austenite contents from zero to 18.4%; force neces- 
sary to roll ball on plate decreased as retained austenite was 
decreased; contact stress necessary for initiation of plastic 
deformation and elastic limit of material increased as retained 
austenite content decreased from 18.4 to 3.9%; observations 
applied to selecting best steel structure for instrument bear- 
ing. Paper n 59-Lub-2. 

Effect of Fiber Orientation, Temperature and Dry Powder 
Lubricants on Rolling Contact Fatigue, W.J.ANDERSON, T.L. 
CARTER. ASLE—Trans v 2 n 1 1959 p 108-20. Study to 
determine effect of temperature on fatigue with liquid and 
dry powder lubricants is made to improve steel bearing 
fatigue life in turbojet engine and other high speed, high 
temperature applications; results from previous study are 
extended by studying effect of fiber flow over entire range 
of orientations using races with controlled fiber orientation. 


Effect of Hardness and Other Mechanical Properties on 
Rolling-Contact Fatigue Life of Four High-Temperature Bear- 
ing Steels, T.L.CARTER, E.V.ZARETSKY, W.J.ANDERSON. 
NASA—Tech Note n D-270 Mar 1960 51 p. Fatigue life of 
AISI M-1, AISI M-50, Halmo, and WB-49 alloy steel balls 
tempered to various hardness levels was determined at room 
temperature in fatigue spin rig and five-ball fatigue tester ; 
continuous increase in fatigue life and load capacity of each 
steel was observed with increased ball hardness. 


Effect of Hardness, Surface Finish, and Grain Size on 
Rolling-Contact Fatigue Life of M-50 Bearing Steel, R.A. 
BAUGHMAN. ASME—Trans—J Basic Eng v 82 Ser D n 2 
June 1960 p 287-94. Mathematical expression relating these 
variables to life expectancy and optimization of variables ; 
bearing fatigue of M50 increases by increasing hardness, de- 
creasing. surface, and increasing grain size; optimum life 
identified occurs at Re 64 hardness, 1.5 RMS surface finish, 
and grain size at ASTM 2. Paper n 59-Lub-11. 
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Frictional Properties of Carbides and Borides at High 
Temperatures, B.L.MORDIKE. Wear-Usure-Verschleiss v 3 n 
5 Sept-Oct 1960 p 874-87. For possible use as new bearing 
materials properties of high-melting-point carbides and borides, 
and graphite were measured from room temperature to 2000 
C; coefficient of friction of carbides on carbides and borides 
first decreased with increasing temperature and then, at tem- 
perature between 800-1400 C, increased rapidly; it seems that 
intercrystallite bonding is important and accounts for initial 
decrease. 25 refs. (In English; German abstract). 


High-Temperature Bearing Problems, D.C.KANE. Western 
Machy & Steel World v 50 n 12 Dee 1959 p 60-1. Review of 
design and material factors involved in production of bear- 
ings capable to withstand temperatures of up to 900 F. 


High Temperature Materials and Their Heat Treatment for 
Anti-Friction Applications, O.W.MeMULLAN. SAE—Paper n 
122A for meeting Jan 11-15 1960 13 p; see also SAE—Trans 
v 68 1960 p 468-74; SAE—J v 68 n 4 Apr 1960 p 52-4. 
Paper deals with steel and its heat treatment employed in 
antifriction bearings for gas turbine engines; available 
materials are classified into those suitable up to various tem- 
perature limits ranging from 450 to above 1500 F; metallurgi- 
cal problems in heat treatment of high alloy content steels; 
retainer materials; major constituents of three most com- 
monly used cage materials are listed. 


How to Choose Materials for Bearing Surfaces, P.G.FOR- 
RESTER. Eng Matls & Design v 2 n 10 Oct 1959 p 494-500. 
To minimize effects of friction and wear upon bearings, 
materials are separated according to whether they are to be 
used for full lubrication, sparse lubrication or no lubrication 
(dry) conditions; properties of various materials and their 
uses are examined. 


Materials in Rolling Element Bearings for Normal and 
Elevated (450 F) Temperature, T.W.MORRISON, H.O.WALP, 
R.P.REMORENKO. ASLE—Trans v 2 n 1 1959 p 129-43 
(discussion) 143-6. Approach taken by SKF _ Industries, 
Philadelphia, Pa, to improve bearings used in aircraft gas 
turbines; fatigue studies made of basic electric and vacuum 
melted 52100 and M1, M10 and M50 tool steels; melting prac- 
tice, heat numbers, type of steel and size of bars used 
tabulated; it is concluded that load rating of bearings made 
of vacuum melted 52100 steel is not increased beyond range 
experienced with good quality air melted 52100 steel. 


Prispevek k vyrobe oceli pro valiva loziska, J.DUDA. Hut- 
nicke Listy v 15 n 1 Jan 8 1960 p 20-5. Manufacture of steel 
for roller bearings; metallurgy of steel melted in basic electric 
are furnace evaluated by metallographic and mathematical 
statistical analysis; microimpurity evaluated by Jernkontoret 
seale; largest amount of impurity formed by complex iron 
base oxide inclusions, with simultaneous silicon base and 
complex aluminum-silicon inclusions, frequent slag, but only 
sporadic sulphide inclusions; quality improved by reduction of 
impurities, and uniform distribution of those remaining. 


Recent Developments in High Temperature Bearings and 
Lubricants, P.C.HANLON. SAE—Paper n 176B for meeting 
Apr 5-8 1960 44 p. Antifriction bearing development, de- 
veloped for military flight vehicles in prototype stage and on 
drawing boards, at Wright Air Development Div, Dayton, 
Ohio, comprises airframe bearings, accessory bearings, and 
engine bearings; temperatures range from —65 to 1200 F; 
bearing materials are available that will give satisfactory 
service; lubricants, however, are lacking; it appears that 
advance in state-of-art can be achieved only by continued 
concentrated efforts. 


Rolling Contact Fatigue Evaluation of Bearing Materials 
and Lubricants, E.G.JACKSON. ASLE—Trans v 2 n 1 1959 
p 121-6 (discussion) 127-8. Thomson Lab Single Ball Fatigue 
Tester, employed in fatigue tests of aircraft main shaft 
bearings, is designed for rolling contact fatigue evaluation 
at higher temperatures experienced and anticipated; results 
of months of testing at 400 F show that state of oxidation of 
diesters is significant factor, life can vary appreciably be- 
tween apparently similar heats of steel, and that hardness is 
important factor. 

Study of Design Criteria for Oscillating Plain Bearings, 
W.A.GLAESER, C.M.ALLEN. ASLE—Trans v 2 n 1 1959 p 
32-8. Research made to obtain empirical data on airframe 
bearing materials; load life and friction characteristics of 
sleeve bearing materials were determined under conditions 
simulating airframe operation; design charts relating bearing 
load and wear to life in terms of cycles of oscillation were 
constructed from data; aluminum bronze was found _satis- 
factory when used with hardened SAE 4340 steel shafts for 
loads up to 15,000 psi; steady state load conditions were more 
severe than reversing load conditions. 


Study of Metallurgical Properties that are Necessary for 
Satisfactory Bearing Performance and Development of Im- 
proved Bearing Alloys for Service up to 1000 F—1, G.K. 
BHAT, A.E.NEHRENBERG. US Air Force—-WADC Tech Re- 
port n 57-548 Nov 1957 68 p. (Available from OTS, US 
Dept Commerce, Washington, DC, n PB131609, $2.00). Use of 
bearings made from hot work steels and other tool steels 
in experimental engines has resulted in premature engine 
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failures; work done to obtain these material properties for 
29 steels ranging from SAE 52100, its modifications, to hot 
work and other tool steels; analysis of data obtained shows 
that Halmo, VSM, M50, M10, T1, T2, Ml, and two experi- 
mental compositions are suitable for elevated temperature 
aircraft bearing application. 


Study of Metallurgical Properties that are Necessary for 
Satisfactory Bearing Performance and Development of Im- 
proved Bearing Alloys for Service up to 1000 F—2, TAVs. 
PHILIP, A.E.NEHRENBERG, G.STEVENS. US Air Force— 
WADC Tech Report n 57-343 Oct 1958 56 p. (Available from 
OTS, US Dept Commerce, Washington, DC, n PB151415. $1.75). 
Results of study to develop bearing steel for operating tem- 
peratures up to 1000 F; 51 experimental compositions were 
studied; theoretical considerations which formed basis of 
formulation of suitable steels as well as annealing cycle, 
austenitizing temperature survey, and tempering survey; 
bearing steel recommended is 1.09 C, 4.2 Cr, 1.9 V, 6.7 W, 
3.7 Mo, 5.2 CO. 


Svoistva podshipnikovykh materialov pri 20-125°, E.E. 
VERNER, N.S.ZINOVICH. Metallovedenie i Termicheskaya 
Obrabotka Metallov n 3 Mar 1959 p 56-9. Properties of 
bearing materials tested at 20-125 C; four type of babbits in- 
vestigated; tabular and graphical data. 


Tension, Compression, and Fatigue Properties of Several 
SAE 52100 and Tool Steels Used for Ball Bearings, G.SACHS, 
R.SELL, V.WEISS. NASA—Tech Note D-239 Feb 1960 48 p. 
Room temperature elastic limit, yield and ultimate strength in 
tension and in compression, and S-N curves at cycles up 
to 100 million for several vacuum melted steels were com- 
pared with those of common SAE 52100 bearing steel; steels 
were heat treated to 50 to 65 Re; several tests were con- 
ducted at temperatures of 350 and 500 F. 23 refs. 


Miniature. See Bearings—Instruments. 


Noise. Instrument for Checking Noise in Antifriction Bearings, 
B.E.BOLOTOV. Measurement Techniques (English transla- 
tion of Izmeritel’naya Tekhnika) n 8 Aug 1959 p 606-8. De- 
vice for comparative checking of bearing noise under shop 
conditions by measuring their vibration; noise is ‘“‘felt’’ with 
piezoelectric transducer consisting of barium titanate crystal, 
which measures vibrations in audio range; external noise 
is, therefore, not registered by set. 


Noise of Ball Bearings—1. Case of Simple Ball Bearing, T. 
IGARASHI. Japan Soc Mech Engrs—Bul v 3 n 10 May 1960 
p 220-7. Noise measurement of three kinds of simple single 
row deep groove bearings and analysis of peak values of 
frequency spectrums yielded following results; noise of bear- 
ing is due to vibrations of outer ring, and in these vibra- 
tions there are radial and axial bending ones having first and 
second modes. 


Nonmetallic. Design Data for Bearings of Nylon, Acetal, and 
TFE Fluorocarbon Resins, L.H.GILLESPIE, G.S.HUDSON. 
Iron & Steel Engr v 37 n 4 Apr 1960 p 151-6 (discussion) 
156-7; see also abstract in Engrs’ Digest v 21 n 7 July 1960 
p 77-80, 85. Properties of plastic bearing materials; bearing 
lubrication; friction; load and speed; clearance; tempera- 
ture; moisture growth; stress relaxation; assembly; surface 
finish; deformation with time; service temperature; wear; 
material selection. 

Design of Nylon Bearings. Rubber & Plastics Age v 41 n 
6 June 1960 p 708. Design of nylon bearings with minimum 
practical wall thickness and maximum permissible running 
clearance; formulas for load is psi and speed in fpm; P.V 
values tabulated; molybdenum disulphide impregnated nylon 
66 should be used when bearings must run without lubrication. 


Glacier Dry Bearings. Automobile Engr v 50 n 5 May 1960 
p 177-81. Advantages of polytetrafluoroethylene are its low 
coefficient of both statie and sliding friction in unlubricated 
state, resistance to wear and immunity to chemical solvents; 
developments of materials based on ptef, introduced by Glacier 
Metal Co Ltd, Alperton; DU material for automotive bearing 
types and applications; other dry bearing products, DQ 
material and two processes, known as DG and DL for surface 
treatment of parts on which low friction, wear resistant 
surface is required without lubrication; applications. 


New Plastic Bearing Materials—Greaseless Car in Your 
Future, R.E.HARMON. SAE—Paper n 122B for meeting Jan 
11-15 1960 15 p; see also abstract in SAE—J v 68 n 4 Apr 
1960 p 147. Plastics considered as dry bearing components 
such as Teflon TFE fluorocarbon resin, nylon, FEP fluoro- 
carbon and acetal resins, latter two being in development 
stage; classification of dry types and evaluation of applica- 
tions for natural state plastic, filled plastie mixtures, im- 
pregnated wire screen and perforated metal, woven fabric, and 
impregnated porous bronze with metal backing bearing; 
factors affecting service life. 

Non-Lubricated Bearings and Piston Rings of Tetrafluoro- 
ethylene, R.B.FEHR, Jr. Soc Plastics Engrs—J v 16 n 8 
Aug 1960 p 943-8. Survey of frictional properties, reinforced 
molded bearings, thin coatings as bearing surfaces, im- 
pregnated bearings, and TFE fiber bearings: piston rings of 
TFE-fluorocarbon resins used for pump seals, hydraulic 
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control cylinders, air compressors, process compressors han- 
dling chlorine, nitrogen and carbon dioxide, pump services on 
hydraulic fluid and liquid oxygen. 


Phenolic-Plastie Ball Bearings, E.0.TUTTLE, H.G.BENIS. 
Machine Design v 32 n 11 May 26 1960 p 143-4. Physical 
characteristics of large-size bearing assemblies in which 
phenolic balls serve as load-carrying elements. 


Plastic Sleeve Bearings, G.CARLYON. Machine Design vy 32 
n 21 Oct 13 1960 p 168-71. Design factors described ; materials ; 
loads and speeds; fit and clearance; frictional heat; cold flow. 


Railko Dry Bearings. Automobile Engr v 50 n 10 Oct 1960 
p 410-12. Research work done at Railko Ltd, Loudwater, 
Bucks, England, and development of composite material em- 
bodying polytetrafluoroethylene in resin bonded fabric bear- 
ings; because of its minimal frictional characteristics at low 
speeds and high loads, material is best suited for intermittent 
duties; use of material for suspension ball joints by Jaguar 
Cars Ltd; other applications such as unlubricated suspension 
bearings on trailers, timing gears in commercial vehicles and 
motor cycle engines, fan and water pump bearings, etc. 


Rolling-Contact Fatigue Life of Crystallized Glass Ceramic, 
T.L.CARTER, E.V.ZARETSKY. NASA—Tech Note n D-259 
Mar 1960 385 p. Fatigue properties are investigated with five 
ball fatigue tester; fatigue spalls similar to those common in 
bearing steels were observed at maximum theoretical com- 
pressive stresses of 265,000, 295,000 and 300,000 psi; effects 
of contact stress, contact angle, test lubricant, and tempera- 
ture up to 700 F are reported; material usable in low load, 
short duration applications where operating temperature above 
limits of steels is major design consideration. 


Why Plastics for Bearings. Modern Plastics v 37 n 9 May 
1960 p 96-100, 181. Plastics bearings provide freedom from 
corrosion, no need for lubrication, quieter operation, and 
reduced maintenance; typical applications include phenolic 
laminates in propeller and rudder shaft bearings in ships and 
in roll-neck bearings in steel mills; polytetrafluoroethylene 
modified with molybdenum disulphide and reinforced with 
glass microfibers in bearings in afterburners of one type of 
jet engine. 


Nuclear Reactors. See also Bearings—Lubrication ; Bearings— 


Powder Metal. 


Investigation into Sliding Bearings Suitable for CO2-Cooled 
Nuclear Reactor, H.H.HEATH, K.F.PHILLIPS. Wear-Usure- 
Verschleiss v 3 n 5 Sept-Oct 1960 p 858-73. Three possible 
solutions are use of unlubricated metals, massive graphite, 
and thin graphite films on metal base; two nitrided steels 
and tool steel were found to run well unlubricated, against 
themselves and other steels; electrographite runs satisfactorily 
in dry COz but performance in dry air, dry nitrogen and in 
vacuum is poor; thin graphite films have too unpredictable 
a life. (In English; German abstract). 


Nylon. See Bearings—Nonmetallic. 
Packaging. See Packaging. 
Paper Machinery. Drier Roller Bearing Lubrication, F.J.SUL- 


LIVAN, J.R.LYMAN. Tappi v 43 n 6 June 1960 p 513-18. 
Examination of actual failed paper machine bearings showed 
that corrosive pitting had taken place on all of them; anti- 
oxidant, detergent and dispersant oils were far superior 
to turbine type and straight mineral oils in preventing cor- 
rosion under wet conditions, as well as being able to clean 
up residue of improper operation; softening of bearing steels 


at temperatures above 300 F indicates upper limit for opera- 
tion. 


Plastics. See Bearings—Nonmetallic. 
Powder Metal. Blend Powdered Metals to Get Longer Bearing 


Life. Iron Age v 184 n 20 Nov 12 1959 p 168-70. Short 
survey of variables which influence selection of sintered 
bearings; density and composition of bearings depends on 
many factors which include requirements for shaft speed, 
lubrication, noise damping, corrosion resistance, and_ tol- 
erances; how Bound Brook Oil-Less Bearing Co constructs 
bearings according to their end use. 

_ High PV Values with Graphited Bearing Metal. Engineer- 
ing v 190 n 4922 Aug 19 1960 p 234. Note on material called 
Deva, produced by Universal Metallic Packing Go; it is 
product of powder metallurgy, with strength in range 4 to 7144 
tons psi (tensile) ; frictional coefficients when absolutely dry 
are 0.18 to 0.25, which reduces to 0.08 with water lubrication 
and to 0.05 with partial liquid (presumably oil) lubrication ; 
bearings have withstood 600 C; uses in nuclear reactors, 


locomotives and cars, sluice and lock gates under and above 
water. 


Protective Coatings. See Bearings—Manufacture. 
Railroad. See also Bearings—Lubrication ; 


facture; Bearings—Powder Metal. mieey 

Development in Railroad Journal Bearings, M.A.HANSON 
Lubrication Eng v 15 n 11 Nov 1959 p 455-63. Major design 
changes of 1942 are evaluated by comparing two surveys, one 
made by AAR in 1945, and recent one made by author; design 
changes appear to have substantially changed pattern. of end 
wear; two other surveys show evidence of undesirable bearing 
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load distribution ; designs of recent experimental bearings ; 
additional experimental design is proposed for field testing. 


Infrared Hot Box Protection, W.M.PELINO, D.M.KEY, Jr. 
Lubrication Eng v 16 n 8 Aug 1960 p 363-70. Principles and 
components of detection system used to discover over-heated 
bearing on freight train while train is in transit; system 
applications and its economic considerations. 


Theoretical Study of Effect of Offset Loads on Performance 
of 120° Partial Journal Bearing, A.A.RAIMONDI. ASLE— 
Trans v 2 n 1 1959 p 147-57. Reynolds’ equation for bearing 
of clearance type having length/diameter ratio of 1 is solved 
numerically to determine effect of positioning cireumferentially 
line of action of load at various points along bearing arc; 
influence of load position on film thickness, eccentricity, 
journal position, friction, flow, temperature rise, and maximum 
film pressure is investigated and performance curves given. 


Retainers. See Laminated Products. 
Rolling Mills. See also Bearings—Lubrication; Bearings—Non- 
metallic. 
Analiz raboty valkovykh opor nepreryvnykh stanov, I.A. 


AL’MEN, V.V.LEPSKII, S.M.RUVINSKII. Stal v 20 n 5 May 
1960 p 441-5; see also English translation in Stal in English 
n 5 May 1960 p 351-5. Study of performance of roller bear- 
ings in continuous mills; anti-friction bearing life in high 
speed mills may be increased by using cylindrical roller 
bearings which do not take axial loads; thrust bearings mak- 
ing it possible to control axial play should also be installed 
for axial location of rolls. 


Beanspruchung von Waelzlagern in Geruesten kontinuierli- 
cher Drahtstrassen, H.MUENNICH. Stahl u Eisen v 80 n 17 
Aug 18 1960 p 1136-45 (discussion) 1145-7. Stresses on roller 
bearings in stands of continuous wire rod mills; shorter 
service life, than expected on basis of theory, of 4-row roller 
bearings at roll necks of finishing stand led to measurement 
of tilting moments and distribution of imposed load among 
individual rows of bearings; measurements obtained result in 
recommendations for different mounting of bearings. 


Maintenance of Mill Oil Bearings, C.A.BAILEY, A.C. 
COOPER. Iron & Steel Engr v 36 n 11 Nov 1959 p 65-84. 
Mill maintenance and roll alignment; Mesta oil bearings; 
Morgoil bearings; lubrication of mill oil bearings; circulating 
oil. 

Podshipniki zhidkostnogo treniya vertikal’nykh valkov pro- 
katnykh stanov, L.I.LMALYKH, A.A.RYAZANOV. Stal v 19 n 
10 Oct 1959 p 926-9; see also English translation in Stal 
in English n 10 Oct 1959 p 765-8. It is shown that use of 
fluid film bearings in place of rolling contact bearings for 
vertical rolling mill rolls provides higher mill output (by 
reducing frequency of roll changing and increasing rolling 
rate and pressure) and considerably smaller outlay on bear- 
ings. 

Use of Oil Film Bearings on 12-in. Merchant Mills, H.S. 
BALDWIN. Iron & Steel Engr v 37 n 6 June 1960 p 111-14 
(discussion) 114-16. Long life and low overall maintenance 
eost for oil film bearings on 12-in., 15-stand merchant mill 
achieved through proper lubrication and maintenance at Shef- 
field Div, Armco Steel Corp; advantages of oil film bearings ; 
success of using them can be largely attributed to personnel 
in bearing shop. 

Zur betriebssicheren Bemessung von Waelzlagern in Walzge- 
ruesten kontinuierlicher Feinstahl-, Draht- und Bandstrassen, 
H.PAUELS, H.H.ROHDE. Stahl u Eisen v 80 n 7 Mar 31 1960 
p 417-28. Design of ball and roller bearings for rolling mill 
stands of continuous light steel section, wire, and strip 
rolling trains commensurate with stresses encountered in prac- 
tice; discrepancy between theoretically computed and ac- 
tually obtained service life of bearings; analysis (by measure- 
ments) of effects of rolling process on stresses on bearings ; 
effects of lubrication and corrosion. 

Seals. Osnovy proektirovaniya uplotnenii dlya vysokoskoro- 
stnykh podshipnikoy kacheniya, N.A.SPITSYN. Vestnik Mashi- 
nostroeniya v 39 n 9 Sept 1959 p 3-8. Basic designs of seals 
for high speed roller bearings; survey of various types of 
seals to avoid passage through journal into vacuum chamber 
of air, gas, oil or other materials; selection of insulation is 
made in relation to rotation velocity. 


Shafts. See Shafts and Shafting—Vibrations. 
Silver. See Bearings—Lubrication. 
Standards. Dimensions of Tapered Roller Bearings. Brit Stand- 


ards Instn—Brit Standard n 3134 1959 17 p. Standard specifies 
dimensions and tolerances for tapered roller bearings within 
range % in. to 6 in. nominal bore for inch sizes and 15 
mm to 150 mm nominal bore for metric sizes. 
rundsaetze fuer die Dimensionierung von Kegelrollenlagern, 
B.BIRO. Periodica Polytechnica—Eng v 4 n 2 1960 p 137-53. 
Fundamentals for dimensioning of _taper roller bearings ; 
possibilities of unified bearing calculation system discussed and 
recommendations by ISO considered. (In German). 
Steam Turbines. Turbine-Bearing Design, P.C.WARNER. 
ASME—Paper n 59-A-127 for meeting Nov 29-Dec 4 1959 
5 p; see also Mech Eng v 82 n 2 Feb 1960 p 82-5; Engrs 
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Digest v 21 n 3 Mar 1960 p 94-6. Designs of bearing for 
electric utility turbines employed by Westinghouse Electric 
Corp, and reasons for using these designs; research ranges 
from oil-film damping to electrical pitting; warning devices 
with hydraulic trips now guard turbines. 


Steel. See Bearings—Materials. 


Temperature. Thermistors Monitor Bearing Temperatures to 
Produce $40,000-a-Year Bonus. Plant & Power Services Engr 
v 1 n 6 Oct 1959 p 24-5. Remote reading instrument system 
provides temperature check on bearings in forced and in- 
duced draft fans, boiler fuel pumps, and feedwater transfer 
pumps; description of how 84 probes have reduced cooling 
Mae? consumption and increased oil life at Allied Chemical 

orp. 

Testing. See also Bearings—Instruments; Bearings—Materials. 


Apparatus for Determining Starting Moment of Rolling 
Bearings, A.A.KKUT’KOV. Measurement Techniques (Transla- 
tion of Izmeritel’naya Tekhnika) n 6 Nov-Dec 1958 p 659-62. 
Instrument for automatic recording of moments, differing by 
as little as 0.005 g/em, has no pendulum and excludes friction 
effects; apparatus can be installed in airtight chamber in 
which atmosphere can be varied. 


Measurement of Surface Waviness of Rolling-Element Bear- 
ing Parts, O.GUSTAFSSON, U.RIMROTT. SAE—Paper n 
195C for meeting June 5-10 1960 13 p. Principle of waviness 
testing to evaluate irregularities of surface of rotation; cur- 
rent method of vibration testing; correlation between waviness 
and vibration ; ball waviness tester, applied at SKF Industries, 
Philadelphia, Pa, consists of true running spindle driven at 
constant speed of 740 rpm, velocity sensitive pickup, and 
ball seat; displacement and velocity reading instruments; 
waviness tests in determining parts responsible for excessive 
vibrations ; calibration method. 


Selecting Method of Reference in Measuring Undulation of 
Antifriction Bearing Races, V.V.MATVEEV, V.L.RYASKOV. 
Measurement Techniques (English translation of Izmeritel’naya 
Tekhnika) n 11 Nov 1959 p 855-7. Advantages of making 
recordings with reference to mandrel surface, in order to 
determine size of undulations, deviations of ball race track 
from circular shape to oval one, and its eecentricity with 
respect to fitting surfaces. 


Some Bearing Tests Made with Machine Producing Im- 
pulsive Loading, A.E.RUSSELL. Instn Mech Engrs—Proe v 
172 n 39 1958 p 1047-64. Indexed in Engineering Index 1959 
p 145 from Sci Lubrication Feb 1959. 


Standardized Tests for Ball Bearings? A.H.MASCHMEYER. 
Instruments & Control Systems v 33 n 8 Aug 1960 p 1346-7. 
Discussion of torque testing to show necessity of standardizing 
bearing vibration characteristics, instruments for their meas- 
urement, and unit used in expressing measurement. 


Study of Some Factors Affecting Rolling-Contact Fatigue 
Life, T.L.CARTER. NASA—Tech Report n R-60 1960 48 p. 
Rolling-contact fatigue spin rig was used to evaluate effect on 
high temperature bearings, fatigue life of stress, forging 
fiber orientation, lubricant viscosity, lubricant base stock, 
temperature, dry-powder lubricants, metallurgical structure, 
and alloy composition; results show that each factor has 
definite effect. 


Testing and Operation of Ball Bearings Submerged in 
Liquefield Gases, K.B.MARTIN, R.B.JACOBS. ASLE—Trans 
v 2 n 1 1959 p 101-7. Demand for large quantities of liquefied 
gases necessitated development of liquefaction turbines and 
pumping systems; apparatus used to measure frictional torque, 
wear, and to make life tests on bearings and materials 
suitable for operation in liquid hydrogen and other liquefied 
gases; information obtained from this equipment and from 
apparatus designed to make basic pump studies; frictional 
torque and wear data. 


Testing Full-Size Heavily Loaded Plain Bearings in Alter- 
nating-Load Bearing Testing Machine, O.HOLFELDER. Sulzer 
Tech Rev v 42 n 1 1960 p 37-44; see also Engineer v 210 n 
5461 Sept 23 1960 p 504-7. Description of machine built by 
Sulzer to test new plain bearings for high loads and for 
testing of materials used in them; machine is employed 
with full size bearings of medium power diesel engines, load 
being generated by hydraulic means; testing methods used 
and some of results obtained over last 5 yr. 


Vibrations. See also Bearings—Noise. 


Quality Control in Bearing Manufacture and Vibration 
Measurement, M.H.ARONSON. Instruments & Control] Systems 
v 33 n 2 Feb 1960 p 260-4. Survey of available techniques for 
measurement of bearing vibration and state-of-the-art review 
of quality-control standards of bearing manufacturers. 


Vliyanie zazora na vibratsii i shum podshipnikov kacheniya, 
Yu.S.KRYUCHKOV. Vestnik Mashinostroeniya v 39 n 8 Aug 
1959 p 10-14. Influence of clearance on vibration and noise 
of ball bearings; mathematical determination of radial 
clearance as result of slip of rings on bolts; intensification of 
vibration and noise is due to differences of ball size and this 
difference results from radial clearance. 
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BEARINGS—Continued 
Wear. See Bearings—Lubrication; Bearings—Testing; Wear of 
Materials. 
BELLOWS 
Stress and Deflection Studies of Flat-Plate and Toroidal 
Expansion Bellows, Subjected to Axial, Eccentric or Internal 
Pressure Loading, C.E.TURNER. J Mech Eng Science v 1 n 2 
Sept 1959 p 130-43. Tests for corrugated-pipe and flat-plate 
bellows; strain gage surveys and deflection readings made 
for each test; recently developed theory for small elastic 
deflection of toroidal elements; application to wide range of 
bellows shapes and loadings; both theory and experiment show 
that location of maximum stresses depends markedly upon 
proportions of bellows. 


BELT CONVEYORS. See Conveyors—Belt. 
BELTS AND BELT DRIVE 


See also Coal Mines and Mining—Conveying; Conveyors— 
Belt; Grinding Machines. 

Belt Friction and Shaft Load, O.R.FENDRICH. Mech World 
v 139 n 3485 Dee 1959 p 504-5. Total load on pulley shaft due 
to belt tensions analyzed for static, limiting and normal 
operating conditions; variation of load with angle of lap 
is illustrated. 

Belt Pulley Crown, E.J.RENNER. Machine Design v 32 n 
20 Sept 29 1960 p 106-9. New pulley profile described which 
evens out stresses in wide belts while increasing belt training 
properties. 

Quantitative Investigation of Factors Which Influence 
Fatigue Life of V-Belt, S.M.MARCO, W.L.STARKEY, K.G. 
HORNUNG. ASME—Trans—J Eng for Industry v 82 Ser Bn 
1 Feb 1960 p 47-59. Indexed in Engineering Index 1959 p 
145 from Paper n 58-SA-18. 

Abrasive. See Abrasive Materials. 


Plastics. Polyester-Film Belts, J.H.LICHT, A.WHITE. Machine 
Design v 32 n 22 Oct 27 1960 p 137-43. Actual performance 
of thin plastic belts indicates that they can operate over 
pulleys as tiny as 0.040 in. diam, at surface speeds of 2000 
fpm, or can transmit 10 hp from 2-in. pulley diameter at 
speeds of 3000 rpm; transmission uniformity; torque capacity ; 
belt life; fabrication techniques; applications. 

BENDING. See Bending Machines; Sheet Metal Working. 

BENDING MACHINES 

Giant Plate Rolls for G.E.C. Welding & Metal Fabrication 
v 28 n 3 Mar 1960 p 103-5; see also Iron & Coal Trades Rev 
v 180 n 4796 June 17 1960 p 1369-71. Largest 8-roll cold 
plate bending machine in United Kingdom installed by 
British General Electric Co at their Fraser & Chalmers Eng 
Works, Erith, Kent; machine is 37 ft long, 18 ft wide and 
10 ft high, is of all-steel, welded design and weighs 126 tons; 
it was manufactured by Wagner & Co, Dortmund, Germany ; 
design features described. 

Scheren und Biegemaschinen auf der 6. Europaeischen 
Werkzeugmaschinen-Ausstellung, H.NEWMANN. Werkstatts 
technik v 49 n 12 Dee 1959 p 748-58. Shearing and bending 
machines at 6th European Machine Tool Exhibition, Paris 
1959; present designs improved, but no revolutionary in- 
novations introduced. 

Tube Bending by Numbers, Am Mach/Metalworking Mfg v 
104 n 3 Feb 8 1960 p 102-8. Bend-O-Matice tube bending 
machine built by Baldwin-Lima-Hamilton for Nu-Era Corp, 
Rochester, Mich is equipped with GE numerical control system ; 
from punched tape, in 2 min, it twists length of straight pipe 
into finished tailpipe for autos and trucks; dies of this ma- 
chine can be adapted for custom twisting of petroleum pipe 
lines, electrical conduits, plumbing pipes, and _ hydraulic 
tubing; operation of machine and its cost. 

BENDING TESTS. See Beams and Girders—Stresses; Plates— 
Stresses; Steel Testing. 


BENEFICIATION. See Ore Treatment. 
BENTONITE 


See also Boreholes—Cireulating Media; Oil Well Drilling— 
Rotary Mud; Sand, Foundry. 


Bentonit im Grundbau. Schweiz Bauzeitung v 78 n 19 May 
12 1960 p 3813-17. Bentonite in foundations; physical and 
chemical characteristics of bentonite; use for sealing, water- 
proofing, and as grout; better flow characteristics of grout 
due to altered viscosity; test results on water absorption, 
permeability, and ductility of bentonite concretes; behavior of 
bentonite in foundation. 

Die vulkanischen Tuffe und ihre tonigen Abkoemmlinge der 
Nordoststeiermark, A.HAUSER, E.NEUWIRTH. Berg- u 
Huettenmaennische Monatshefte v 104 n 12 Dee 1959 p 248- 
53. Voleanie tuffs and their argillaceous products in northeast 
Styria; areal distribution and mineralogic study of bentonites. 

BENZENE 

See also Acetylene; Hydrocarbons. 

3enzolgewinnung durch Benzolkaltwaesche, E.HOMBORG. 
Gasu Wasserfach v 100 n 47 Nov 1959 p 1229-32. Recovery of 
benzol by cold washing; method of recovering benzol in coke 


BENZENE—Continued 


plants and large gas plants; results of experience gained in 
German plants. 

Relaxation Times of Some Disubstituted Benzenes, A.VYAS. 
J Sci & Indus Research v 19B-C n 2 Feb 1960 p 49-51. Relaxa- 
tion times of o-, m- and p-nitrotoluenes, o- and m-nitroanilines 
and o-toluidine were determined in dilute solutions in benzene 
at 3.15 em wavelength; for nitrotoluenes, relaxation time in- 
creases from o- to m- and from m- to p- in same order as 
dipole moment; for nitroanilines relaxation time increases in 
similar manner from o- to m-; relaxation times decrease re- 
spectively less in following three types of compounds: o-tolui- 
dine, o-nitrotoluene, o-nitroaniline. 

Spectral Studies of Halogenated Benzaldehydes: Pt 1— 
Vibrational Spectra of Ortho-, Meta- and Para-Chlorobenzalde- 
hydes, M.R.PADHYE, B.G.VILADKAR. J Sci & Indus Re- 
search v 19B-C n 2 Feb 1960 p 45-9. Infrared spectra of o-, m- 
and p-chlorobenzaldehydes have been recorded in region 2-15u ; 
most of frequencies are assigned to different vibrational 
modes, and have been correlated with those of benzaldehyde 
and benzene. 


Refining. Atmospheric Hydrodesulfurization of Benzol over 


Nickel and Nickel Sulfide Catalysts, A.NISHIO, S.HIGUCHI, 
S.OZAKI, H.YASUDA, M.IGNCHI, K.YOSHIDA. Fuel Soe 
Japan—J v 39 n 401 Sept 1960 p 648-57. In first step of 
hydrodesulphurization metallic nickel catalyst was effective 
under optimum reaction condition of 200 C, mixed gas (con- 
taining hydrogen) and refining over nickel sulphide catalyst 
was successful in reaction temperature of 450 to 480 C. 


Benzole Refining: Review from 65’s to ’60, T.SCOTT. Gas 
World (Coking Sec) v 152 n 3968 Sept 3 1960 p 37-46, 48, 50. 
Survey of crude benzol production, refining, use of once run- 
ning columns, development of inhibitor process, defronting, 
polysulphide process, acid washing, removal of H2S, corrosive 
sulphur, mercaptans and disulphides; types and maintenance 
of storage tanks; characteristics of batch washers and typhoon 
washer; hydrogenation, azeotropic distillation, rectification ; 
costs and prices and methods for analysis to maintain high 
product purity. 44 refs. 


New Benzole Refinery. Indus Chemist v 35 n 417 Nov 1959 
p 535-42. Description of refinery of Lincolnshire Chemical 
Co, Ltd, which comprises continuous distillation unit used with 
defronting section, vacuum, atmospheric and batch still for 
washed benzene, and product storage tanks; main products are 
pure benzene, motor benzol, nitration toluene, toluol, xylol, 
solvent, special and heavy naphtha, indene coumarone fractions 
(low pyridine), benzol absorbing oil, and cyclopentadiene-rich 
forerunnings; plant is instrumented so that it can be operated 
by one man per shift. 


BENZOL. See Alcohol; Benzene; Coke Plants—Byproducts ; 


Liquid Fuels—Combustion ; Petroleum Products—Chemicals, 


BERYL 


See also Beryllium and Alloys; Geochemistry—Beryllium. 


Beryl-Bearing Pegmatites in Rubby Mountains and Other 
Areas in Nevada and Northwestern Arizona, J.C.OLSON, 
E.N.-HINRICHS. US Geol Survey—Bul n 1082-D 1960 p 135- 
200 2 maps, 1 plate. Beryl occurs in 11 districts in region; 
pegmatites range in age from Precambrian to late Mesozoic 
or Tertiary ; pegmatites were emplaced chiefly along fractures 
in granite and along schistosity or bedding planes in meta- 
morphic rocks. 


Beryllium Pegmatites of Southwestern Nova Scotia, J.D. 
WRIGHT, H.R.OLDALE. Can Min J v 81 n 4 Apr 1960 p 87- 
90. In zoned pegmatites beryl has been found in clusters in 
siliceous core zone, in border zone and in fracture fillings; 
very little exploration work has been done on zoned pegma- 
tites and bordering wall rock in search for beryl and rare 
minerals; further exploration is suggested and berylometer is 
rated a useful tool to detect and evaluate beryllium content 
on spot. 


Beryllium—Today and Tomorrow, A.W.KNOERR. Eng & 
Min J v 161 n 9 Sept 1960 p 93-102, 192, 194, 196. Beryllium 
reserves in United States are estimated at 605 tons; data on 
world reserves; geological occurrences of beryllium and their 
distribution in United States and Canada; exploration tech- 
niques; most beryl is sorted and hand cobbed but flotation 
tests are being conducted; chemical extraction suitable in 
some cases ; method of production of oxide and metal; poten- 
tial uses; status and outlook of industry. 


Boomer Mine—Non-Pegmatite Source of High Grade Beryl- 
lium Ore from Hydrothermal Vein. Min World v 22 n 3 Mar 
1960 p 44-5. Production from Park Co, Colorado mine comes 
from veins cutting Precambrian schist; ore is beryl with 
bertrandite and sulphides; several showings have been found 
by using berylometer; gamma radiation induces emission of 
neutrons from Be which are recorded on counter; develop- 
ment reveals that beryl occurs in high temperature veins and 
contact metamorphic deposits as well as pegmatites. 


Electronic Instruments for Detecting and Assaying Beryl- 
lium Ores, S.H.U.BOWIE, H.BISBY, K.C.BURKE, SMELHALE, 
Instn Min & Met—Trans v 69 pt 7 1959-60 Apr 1960 p 845- 
59, (discussion ) pt 11 Aug p 637-60. Use of portable instru- 
ment, employing boron trifluoride counters, to measure neu- 
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BERYL—Continued 


trons emitted when beryllium is bombarded by gamma radia- 
tion of suitable energy; observed count rates can be related 
to percentage BeO in surface layers of rocks and assays made 
in situ; limit of detection for counting time of 10 min with 
100 me Sb-124 source is about 5 ppm BeO. 


Field Test for Beryllium Minerals: Morin Fluorescence 
Method, T.N.MeVAY. US Bur Mines—Report Investigations 
n 5620 1960 10 p. Duplicate samples are fluxed, one with 
potassium bifluoride and one with potassium bisulphate fol- 
lowed by dissolution of salts in water, conversion of solution 
to_ alkaline condition, addition of morin, and examination of 
solution for fluorescence under short-wave ultraviolet light; 
field method is fast and applicable to minerals containing as 
little as 0.2% beryl. 


La mine de beryl pierreux de Kobokobo au Congo Belge, 
P.SEVER. Mines et Métallurgie n 3537 Feb 1960 p 91-2. Beryl 
mine of Kobokobo in Belgian Congo; mineralization is repre- 
sented by gigantic crystals within pegmatites and in pockets 
containing up to 350 tons of mineral; another type of min- 
eralization is represented by beryl crystals not exceeding 
5 em and disseminated in pegmatite; mining is in open pit; 
treatment involves washing and flotation. 

O _ berill-flyuorit-muskovitovom tipe mineralizatsii, D.V. 
RUNDKVIST, N.E.CHISTYAKOV. Geologiya Rudnykh Mes- 
torozhdenii n 2 Mar-Apr 1960 p 44-52. Beryl-fluorspar-musco- 
vite type of mineralization; this type of mineralization is 
developed mainly in carbonate and carbonacous-argillaceous 
rocks; it is affiliated with least metamorphosed rocks; min- 
eralization is influenced not only by enclosing rocks, but also 
by underlying rocks. 


O novom tipe berillievogo orudeneniya I. Ya.NEKRASOV. 
Geologiya Rudnykh Mestorozgdenii n 2 Mar-Apr 1960 p 32-43. 
New type of beryllium mineralization; characteristics of 
beryllium deposits of new pneumatolytic-hydrothermal type, 
associated with beryl-bearing biotite granites of alaskite 
type; aplite-pegmatites, granite-porphyries, and quartz por- 
phyries; geologic-structural position of magmatic formations 
with which mineralization may be associated and some regu- 
larities of position in space of beryl-mineralization of this 
type. 


BERYLLIUM AND ALLOYS 


See also Metals and Alloys; Powder Metallurgy—Beryllium ; 
Rockets and Missiles—Materials ; Wire—Beryllium. 


Beryllium—Metal and Its Design, F.M.YANS, N.R.GARD- 
NER. Elec Mfg v 64 n 5 Nov 1959 p 181-7. Properties and ap- 
plications of beryllium and alloys; physical, thermal, electrical, 
optical and nuclear properties of Be as projected into design 
considerations; design parameters are explored and expanded 
with aid of charts, tables and graphs. 


Brazing and Soldering of Beryllium, R.W.KEIL, G.S. 
HANKS, J.M.TAUB. Welding J v 39 n 9 Sept 1960 p 406s- 
10s. Description of methods investigated, equipment and ma- 
terial used, and experimental results obtained from initial 
sey clemmental investigation of brazing and soldering of beryl- 
lum. 

Bureau of Mines Research on Fused Salt Electrorefining of 
Beryllium, M.M.WONG, R.E.CAMPBELL, D.H.BAKER, Jr. 
Nuclear Eng & Science Conference, 6th, New York City, 1960 
—Preprint n 8 12 p. (Published by Engineers Joint Council, 
New York); see also abstract in J of Metals v 12 n 10 Oct 
1960 p 786-8. Determination of electrorefining characteristics 
of low grade metal provides data on application of technique 
to scrap metal reclamation; preliminary results of studies still 
in progress, on electrorefining of Be. 

Elastic Constants of Single Crystal Beryllium, J.F.SMITH, 
C.L.ARBOGAST. J Applied Physics v 31 n 1 Jan 1960 p 99- 
108. Five independent elastic constants of beryllium have been 
determined with pulse echo technique at frequency of 10 Mc; 
values are extrapolated to O K; Voigt averaging and Reuss 
averaging of elastic constants give excellent agreement; aver- 
aged values compare favorably with previous data from poly- 
crystalline beryllium. 


Electrorefining Beryllium, M.M.WONG, F.R.CATTOIR, D.H. 
BAKER, Jr. US Bur Mines—Report Investigations n 5581 1960 
9 p. Thin, platelike crystals of beryllium metal were produced 
by electrolyzing technical-grade beryllium metal beads (about 
94% purity) as soluble anode; operating cell conditions and 
current efficiencies; qualitative spectrographic analyses of 
metal products indicate that impurities were reduced. 


Europe’s First Wrought Beryllium Plant. Metallurgia v 61 
n 363 Jan 1960 p 27-31. New plant of I.C.I. Metals Division 
will operate as research production unit with initial output 
of about 7 tons per yr; precautions taken for safe processing 
of beryllium; information on progress made in production of 
titanium and zirconium. 


Improvement in Ductility of Beryllium at High Tempera- 
tures, A.,BROWN, F. MORROW, A.J.MARTIN. Nature (Lond) 
vy 187 n 4736 Aug 6 1960 p 494-6. Heat treatment experiments 
suggested that specific impurity phases in impure beryllium 
artifically strengthen boundaries at high temperatures pos- 
sibly by keying action which prevents boundary shearing ; 
this phenomenon suggests possibilities of alloying to improve 


BERYLLIUM AND ALLOYS—Continued 


ductility at temperatures where beryllium would be used in 
nuclear reactors. 


Nuclear Purity Beryllium, C.W.SCHWENZFEIER, Jr. J of 
Metals v.12 n 10 Oct 1960 p 793-7. Description of techniques 
ie refining beryllium to purity suitable for nuclear applica- 
10n. 


Observation of Sharp Internal Friction Peaks in Beryllium, 
E.W.DICKSON. Philosophical Mag v 5 n 52 Apr 1960 p 
325-33. Measurements of internal friction as function of strain 
and temperature on commercially pure specimens of beryllium; 
alternative interpretations of sharp peaks, include possibility 
of avalanches of dislocations, freed by oscillating stress from 
loose pinning points, and some type of relaxation process. 


Potentiometric & Conductometrie Studies in Complex Forma- 
tion of Beryllium with 1-Hydroxy-2-Naphthoic Acid, S.C. 
TRIPATHI. J Sci & Indus Research v 18B n 11 Nov 1959 p 
476-9. It is shown that fall in pH of monosodium 1-hydroxy-2- 
naphthoate by addition to beryllium sulphate shows liberation 
of hydroxyl hydrogen in process of complex formation; in- 
flection in potentiometric titration curves and break in 
specific conductivity curves of 1:1 mixtures of beryllium 
sulphate and monosodium 1-hydroxy-2-naphthoate at one 
equivalent of alkali show formation of 1:1 mole ratio com- 
plex of beryllium and 1-hydroxy-2-naphthoate. 


Production Man’s Guide to Working Beryllium, G.A. 
TOCZKO, K.BREEZE. Am Mach/Metalworking Mfg v 104 n 
21 Oct 17 1960 p 115-26. Report discusses machining, form- 
ing, and joining of beryllium, and considers its shortcomings, 
cost, toxicity, and brittleness; availability of beryllium ore. 


Recent Advances in Beryllium Metallurgy, S.H.GELLES, 
J.JI.PICKETT, A.WOLFF. J of Metals v 12 n 10 Oct 1960 p 
789-92. Problem of brittleness in beryllium metal discussed ; 
results obtained by Nuclear Metals, Concord, Mass, in effort 
to produce crystal structure that is more ductile than that 
normally met in beryllium at room temperature, and in pro- 
gram aimed at discovering cause of beryllium brittleness with 
special attention to effect of impurities. 


Space-Age Beryllium ... Its Technology, R.H.GASSNER. 
Metal Progress v 78 n 3 Sept 1960 p 88-92. General report on 
development and use of beryllium, as discussed at 1960 AIME 
Southwest Metals & Minerals Conference; improvement in 
primary production; new knowledge yielded by basic studies ; 
effects of space conditions on materials. 


Theory of Nuclear Quadrupole Interaction in Beryllium 
Metal, M.POMERANTZ, T.P.DAS. Phys Rev v 119 n 1 July 
1 1960 p 70-8. Analysis of theory of origin of field gradient 
at nuclei in metals; contributions of ion cores and conduction 
electrons; in beryllium conduction electrons are shown to 
give 8% enhancement of field gradient due to ion cores. 


Verwendung von Beryllium in NE-Metall-Gusswerkstoffen, 
E.BRUNHUBER. Giesserei v 47 n 7 Apr 7 1960 p 180-5. Use 
of beryllium in nonferrous metal castings; review under fol- 
lowing headings: beryllium bronzes (constitution, composition, 
properties) ; beryllium as deoxidizing and desulphurizing agent 
in copper and nickel alloys, and as trace element in nonfer- 
rous metal melts. 22 refs. 

Wrought Beryllium Production at Witton. Chem & Industry 
n 2 Jan 9 1960 p 41-3. First wrought beryllium plant in 
Europe has capacity of between 7 and 10 tons/yr; important 
in atomic energy field; beryllium production; extraction, 
processing; safety and health precautions; zirconium proper- 
ties and production; extraction; melting and preliminary 
fabrication ; zirconium alloys. 


Corrosion. Formation of Beryllium Carbide during Corrosion of 


Beryllium in Carbon Monoxide and in Carbon Dioxide Gas, 
V.D.SCOTT. Nature (Lond) v 186 n 4723 May 7 1960 p 466-7. 
Letter to editor. It is concluded that beryllium carbide is 
formed together with beryllium oxide at 700 C by reaction 
of beryllium with static carbon monoxide or dioxide; carbide 
particles are dispersed in oxide layer; no free carbon found. 


High Temperature Oxidation of Beryllium, D.W.AYLMORE, 
S.J.GREGG, W.B.JEPSON. J Nuclear Matls v 2 n 2 June 
1960 p 169-75. Kinetics of oxidation of French Flake Be in 
dry 02 studied for 300 hr periods at temperatures in range 
500-700 C using vacuum microbalance; up to 650 C, oxidation 
is protective and rate decreases with time; at 750 C rate 
first decreases and then increases with time, indicating break- 
away reaction and subsequent non-protective oxidation; curves 
of weight gain vs time show small discontinuities which are 
ascribed to cracking and healing of oxide film. 16 refs. 


High Temperature Oxidation of Beryllium, S.J.GREGG, 
R.J.HUSSEY, W.B.JEPSON. J Nuclear Matls v 2 n 3 Sept 
1960 p 225-33. Reaction of French Flake Be with COz and with 
CO was investigated in temperature range 500-750 C by means 
of radioactive tracer technique; results lead to conclusions 
about reactions between Be, COz and CO whereby final products 
are BeO and C; there was no evidence for reaction of CO2 
with deposited C, or for reverse reaction of decomposition of 
CO to deposit C and evolve CO2; in CO-COz mixtures, minimal 
concentration of CO exists above which it also reacts with Be. 


Electroplating. Thermal Shock Resistant Plating on Beryllium, 


L.MISSEL. Metal Finishing v 58 n 3 Mar 1960 p 53-7. Tests 
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show that good adhesion can be produced either by plating 
nickel directly, or over copper strike; pretreatment with ap- 
proximately 10% sulphuric acid or, to lesser extent, approxi- 
mately 20% fluoboric acid is necessary; samples plated, solar 
furnace tested, stripped with red fuming nitric acid, and re- 
plated, were found to require longer activation treatments to 
produce good adhesion; stock removal by extending sanding 
also eliminated necessity for longer activation treatment. 


Extrusion. Extruded Beryllium. Steel v 145 n 10 Sept 7 1959 
p 102. Extrusion lowers production costs by eliminating scrap 
which results from machining of large blocks; mechanical 
properties improved 85% over conventional vacuum hot press- 
ing of powder; improved surface finish permits finer toler- 
ances, and standardized production procedures in manufactur- 
ing components for missile guidance systems; use of bentonite- 
base grease with graphite in suspension overcomes former 
problem of lubrication, in extrusion method developed by 
Beryllium Corp. 


Steel Jacket Protects Beryllium During Extrusion Process, 
R.C.HARRIS. Iron Age v 186 n 1 July 7 1960 p 84-5. Seam- 
less steel jackets prevent seizing and galling, prevent oxida- 
tion, and serve as lubricants; new extrusion method developed 
by Beryllium Corp is applicable for commercial production of 
rounds, squares, and rectangles. 


Health Hazards. See Beryllium and Alloys—Machining; Beryl- 
lium and Alloys—Safe Handling. 


Irradiation. Investigation of Protons, Deuterons and Tritons 
from Bombardment of ®Be with 5.7 MeV *He, S.HINDS, R. 
MIDDLETON. Phys Soc—Proc v 74 n 476 pt 2 Aug 1959 p 
196-207. Thin Be target was bombarded by 5-7 Mev *He 
particles and charged reaction products were analyzed with 
high precision broad-range magnetic spectrograph; angular 
distributions of nine proton groups, four deuteron groups and 
single triton group were measured; it is found that most 
angular distributions exhibit strong forward maxima sug- 
gesting that reactions proceed via direct process. 


Machining. See also Beryllium and Alloys—Safe Handling. 


Gun Drilling, Special Boring Techniques Machine Beryl- 
lium Wind Tunnel Nozzles. Western Machy & Steel World v 
51 n 6 June 1960 p 58-9. How difficulties due to tolerances 
required in throat area, finishes desired, and disadvantages 
inherent in working toxic beryllium copper material were 
solved by Douglas-El Segundo; turning, gun drilling and 
boring were performed on same machine; special measuring 
techniques utilized Jo-blocks and tenth indicators. 


Machining Beryllium. Nuclear Eng v 5 n 47 Apr 1960 p 
176-7. Description of operation at Whitley plant of Armstrong 
Whitworth Aircraft for production of fuel element components 
with regard to accuracy of work, and safety precautions to 
guard against toxic contamination; floor plan of plant layout. 


New Plant for Machining Beryllium, S.C.POULSEN. Mach 
(Lond) v 96 n 2480 May 25 1960 p 1152-60. Description of 
facilities at Works of Sir W.G. Armstrong Whitworth Air- 
craft; health precautions; protective clothing; one-piece plas- 
tic pressure suits and helmets for emergency conditions; 
machine shop details; fire precautions; swarf recovery; in- 
spection and radiography. 

Trepanning of Beryllium Speeded by New Lathe. Steel v 
146 n 24 June 13 1960 p 162. Sintered Be billets are being 
trepanned by new Warner & Swasey 4A M-3550 lathe at 
high speeds of 26 rpm (formerly 16 rpm) at Brush Beryllium 
Co; new machine eliminates chatter problems and_ tooling 
alignment difficulties. 


Safe Handling. See also Beryllium and Alloys—Machining, 


Beryllium Handling at Lucas Heights, G.L.LHANNA, K.D. 
REEVE, W.J.WRIGHT. Nuclear Eng v 5 n 49 June 1960 
p 258-60. Research program of Australian Atomic Energy Com- 
mission at Lucas Heights Research Establishment is investi- 
gating Be and BeO for use as moderating material in gas 
cooled thermal breeder reactor system currently under de- 
velopment; details of working principles for protection of 
personnel and equipment covers ventilation, handling of power, 
metallographic preparation, machining, and laboratory hy- 
giene; 8 design criteria for Be laboratory are enumerated. 


Beryllium Hazards, V.A.BROADHURST. Metal Industry v 
96 n 1 Jan 1 1960 p 3-5. Assessment of risks and means of 
combating them; industrial experience; maximum allowable 
concentration ; importance of ventilation in control of beryl- 
lium hazard; glove boxes; filters. 


Control of Beryllium in Workshop, R.O.R.BROOKS. Light 
Metals vy 23 n 260 Jan 1960 p 23-4. Important points in de- 
sign and satisfactory operation of beryllium workshop; layout 
and control arrangements at AERE Harwell for machining 
beryllium. 


Enemy: Beryllium Dust, R.Le GRAND. Am Mach v 104 n 1 
Jan 11 1960 p 86-7. How remarkably low concentration of 
toxic beryllium dust at breathing zone, 20% of amount sug- 
gested by AEC, is achieved in completely inclosed Beryllium 
Room at Eclipse-Pioneer Div, Bendix Aviation Corp, Teter- 
boro, NJ; machining sintered beryllium. 


Featherweight Metal is Worth its Weight in Gold. S Afri- 
can Min & Eng J v 71 n 3516 June 24 1960 p 1607. Large 


BERYLLIUM AND ALLOYS—Continued 


scale plant for machining beryllium in Great Britain takes 
elaborate precautions to reduce possibility of serious illnesses 
which could result from working with beryllium; all machines 
are completely enclosed in  glass-panelled cabinets, and 
workmen operaté them through sealed armholes fitted with 
long rubber gloves; its high temperature characteristics make 
it essential element in gas-cooled nuclear reactors. 


Welding. See Welding—Beryllium. 
BERYLLIUM BRONZE. See Bronze. 
BERYLLIUM COMPOUNDS 

See also Beryllium and Alloys—Corrosion. 


Studies of Beryllium Chromite and Other Beryllia Com- 
pounds with R203 Oxides, C.E.WEIR, A.Van VALKENBURG. 
US Bur Standards—J Research Physics & Chem v 64A n 1 
Jan-Feb 1960 p 103-6. Reactions between BeO and R2Os 
oxides at high temperatures; compound formation observed 
between BeO and following oxides: BzO3, AlzOs, Ga2Os, Y2Os, 
La2Os, and Cr2O3; no reaction observed with Se20s3, In2Os, and 
Fe.O3; studies made of BeO.Cr203 which is isostructural with 
BeO.AlOs; BeO.Cr203 is semiconductor; optical and X-ray 
data for all reaction products. 

BERYLLIUM DUST. See Beryllium and Alloys—Safe Han- 
dling; Ventilation—Exhausts. 


BERYLLIUM METALLURGY. See Beryllium and Alloys. 
BERYLLIUM POWDER. See Powder Metallurgy—Beryllium. 


BESSEMER CONVERTERS. See Steel Manufacture—Bessemer 
Process. 


BETATRONS. See Accelerators—Betatron. 
BEVERAGES. See Bottling Plants. 
BICYCLES 


Bicycle Production in Japan, R.E.GREEN. Machy (Lond) 
v 97 n 2486 July 6 1960 p 45-56. Account of organization and 
methods employed by Miyata Works, Tokyo; details given also 
apply to three other companies; flash butt welding of frame 
assemblies; brazing and forming operations on front forks; 
operations on mudguard components; forming, piercing and 
cropping mudguard stays; painting operations; production of 
light motor cycle components. 

Condenser-Discharge Welding of Bicycle Frames, P.T. 
GORODNOV, A.K.BARANOV. Welding Production (transla- 
tion of Svarochnoe Proizvodstvo) July 1959 p 78-91. Process for 
welding bicycle frames developed by NIITAVTOPROM, and 
special condenser discharge machines and equipment for pre- 
paring tubes for welding designed; method requires 10-12 
times less labor than brazing, and production quality is con- 
siderably higher. 


Spinning Transducers Control Spoke Tension, D.BARLOW. 
Control Eng v 7 n 4 Apr 1960 p 130-1. Novel nut-torquing 
machine which automatically tightens bicycle wheel spokes so 
that rim forms true circle; rotating magnetic pick-ups and 
averaging circuits to supply necessary data for tensioning 
spokes individually. 

BINISTOR. See Semiconductor Devices. 
BINOCULARS 


Two New Lightweight Military Binoculars, P.R.YODER, Jr. 
Optical Soc America—J v 50 n 5 May 1960 p 491-3. Optical 
performance and physical characteristics of two new binocu- 
lars developed by US Army Ordnance; prototypes of 6x20 and 
7x50 binoculars of minimum practicable size and weight. 

BIOCHEMICAL OXYGEN DEMAND. See Sewage Treatment— 
Biochemical Oxygen Demand. 


BIOLOGY. See Radiation—Hazards; Radioactive Materials; 
Sewage Bacteriology; Water Pollution; also cross references 
under Bacteriology. 


BIOMECHANICS. See Medical Equipment and Supplies. 
BISMUTH 


See also Films—Metallic; Mineral Industry and Resources ; 
Semiconductors. 


Anomalous Skin Effect in Bismuth, G.E.SMITH. Phys Rev v 
115 n 6 Sept 15 1959 p 1561-8. Surface resistance measure- 
ments at 23.5 kMe on plane surfaces of single-crystal bismuth 
at 2 K as function of orientation; extremely anomalous con- 
ditions prevail, allowing details of Fermi surface to be de- 
duced from Pippard theory; surface reflection of carriers was 
predominantly specular. 


Elastic Constants of Bismuth, Y.ECKSTEIN, A.W.LAWSON, 
D.H.RENEKER. J Applied Physies v 31 n 9 Sept 1960 p 1584-8. 
Six adiabatic elastic stiffness constants of bismuth were de- 
termined at 301 K by ultrasonic pulse echo technique; values 
were redundantly determined by measurement of 14 different 
velocities in four different single crystals of zone-purified 
bismuth; moduli are in poor agreement with constants re- 
ported by Bridgman; some data on velocity of sound in bis- 
muth at 98 and at 4.2 K also presented. 


Issledovanie vliyaniya odnostoronnego szhatiya na kvan- 
tovye ostsillyatsii_ magnitnoi vospriimchivosti vismuta, N.B. 
BRANDT, G.A.RYABENKO. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 37 n 2 Aug 1959 p 889-91. Influence of 


BITS. 
BITUMEN. 
BITUMINOUS COAL. 
BITUMINOUS MATERIALS 
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BISMUTH—Continued 


unilateral compression on quantum oscillations of magnetic 
susceptibility of bismuth; study of influence for pressures up 
to 340 kg/em? along trigonal axis on frequency and amplitude 
of quantum oscillations, at temperatures between 1.6 and 
4.2 K; discussion of results obtained on basis of Kosevich’s 
semi-phenomenological theory. 


Photoelectromagnetic Effect in Bismuth, T.YOUNG. Phys 
Rev v 117 n 5 Mar 1 1960 p 1244. Photoelectromagnetic effect 
observed both in bulk Bi and in evaporated Bi films; study of 
dependence on wavelength of incident light and on intensity 
of magnetic field. 


Quadrupole & Forbidden Lines in L-Emission Spectrum of 
Bismuth 83, B.G.GOKHALE, A.N.NIGAM, K.S.SRIVASTAVA. 
J Sci & Indus Research y 18B n 11 Nov 1959 p 449-54. Design 
and construction of 40 em curved crystal transmission spectro- 
graph used in study; three new forbidden lines at 998.4, 
1032.5 and 832.7 X.U. corresponding to specified transitions 
are given; presence of quadrupole line t (1272.23 X.U.) cor- 
responding to transition LiiMir is established ; measurements 
compared with earlier work. 


Sensitive Method for Measurement of Magneto-Resistance 
Effect with Direct Currents and with Microwaves, D.E.CLARK, 
J.G.ASSENHEIM. Brit J Applied Physics v 11 n 1 Jan 1960 
p 35-8. Experimental investigation of magneto-resistance 
effect in bismuth at frequencies of 9.2x10°, 1.5x109 and 1.1x109 
eps, in magnetic fields of intensities up to 6270 oersteds; some 
results also obtained using direct current; method developed 
for measurements is one of high sensitivity; in general form, 
results are in agreement with theoretical predictions of 
Donovan. 


Structure of Bismuth at Low Temperatures, C.S.BARRETT. 
Australian J Physics v 13 n 2A July 1960 p 209-22. Precision 
determination of displacement parameter of zone-refined 
bismuth containing less than 0.3 ppm of spectroscopically de- 
tectable impurity has been carried out as function of tempera- 
ture; small but presumably significant dependence on tem- 
perature at low temperatures is in disagreement with 
predictions of theory of BLOUNT and M.H.COHEN and may 
signify lessening of resistance to atom displacement from 
simple cubic, due to thermal expansion of structure. 


Technique for Determining Orientation of Single Crystals 
of Bismuth, D.T.J.HURLE, S.WEINTROUB. Brit J Applied 
Physics v 10 n 7 July 1959 p 336-9. Except in particular 
eases, neither X-rays nor light figures alone suffice to de- 
termine completely and unambiguously orientation of bismuth 
erystal rod; technique described consists of combination of 
two; light figure pattern is used to locate (111) plane ap- 
proximately in order to align rod relative to X-ray beam be- 
fore back reflection Laue photograph is taken, and to assist 
in interpretation of stereographic projection. 

Thermal Expansion Coefficients of Bismuth, E.F.CAVE, L.V. 
HOLROYD. J Applied Physics v 31 n 8 Aug 1960 p 1357-8. 
Optical lever method was used to measure linear thermal ex- 
pansion coefficients of a and ¢c axes from 80 to 540 K; same 
coefficients were determined over more limited range of 
temperatures by single crystal and X-ray methods, verifying 
results obtained by mechanical means. 

Liquid. See also Steel Corrosion. 


Kinetics of Exchange Reactions Between Liauid Bismuth- 
Rare Earth Alloys and Fused Salts, H.M.KATZ, F.B.HILL, 
J.L.SPEIRS. Met Soe of AIME—Trans v 218 n 5 Oct 1960 
p 770-5. Measurements made of overall rates of exchange 
reaction between Bi-Mg-Sm alloy and NaC]-KCl-MgCl2 eutec- 
tic at 500 C, using falling liquid drop technique; data are 
in agreement with theoretical predictions of model in which it 
is assumed that overall reaction rate is controlled by mass 
transfer processes; further experiments are required to con- 
firm validity of model. 


Study of Solution Rate of Iron in Liquid Bismuth from 
Number of Ferritic Steels, L.W.GRAHAM, G.W.WILSON. 
Brit Nuclear Energy Conference—J v 5 n 2 Apr 1960 p 128- 
31. Indexed in Engineering Index 1959 p 149 from Iron & Steel 
Inst—J Oct 1959. 


BISMUTH MANGANESE ALLOYS 


“Spire” Growth on Bismuth-Manganese Alloys in Absence 
of Magnetic Field, L. BERENBAUM. Inst Metals—J v_ 88 pt 
6 Feb 1960 p 280-2. Spires reported were grown in absence 
of external magnetic field, both above and below _ Curie 
temperature of intermetallic compound MnBi; mechanism of 
spire growth is neither evaporation process nor expulsion of 
phase from sample during cooling. (See article by B.W. 
ROBERTS indexed in Engineering Index 1955 p 105). 


See Oil Well Drilling—Bits; Rock Drills—Bits. 
See Asphalt; Bituminous Materials. 
See Coal. 


See also Airport Runways—Bituminous; Asphalt ; Building 
Materials—Cold Weather Problems; Coal Tar ; Levees ; Protec- 
tive Coatings—Bituminous; Road Materials—Bituminous ; 
Roads and Streets—Bituminous. 


BITUMINOUS MATERIALS—Continued 


Durability of Bitumen in Theory and Practice, P.C.BLOK- 
KER, H.van HOORN. World Petroleum Congress, Fifth—Proc 
New York, NY Sec VI June 1959 p 417-30 (discussion) 430-2. 
Physical hardening of bitumen due to oxidation; oxidation in 
light is promoted mainly by ultraviolet part of spectrum and 
hardening is restricted to depth of about 4u; in dark, harden- 
ing may occur down to depths of 3 mm or somewhat more, 
which is in good agreement with theoretical interpretation. 


Symposium on Bituminous Waterproofing and Roofing Ma- 
terials. ASTM—Special Tech Publ n 280 1960 81 p ($2.50). 
Papers presented at Third Pacific Area National Meeting, 
San Francisco, Oct 16 1959. Introduction, A.B.BROWN; 
Composition and Rheology of Roofing Asphalt, A.B.BROWN, 
J.W.SPARKS; Some Qualitative Effects of Composition and 
Processing on Weatherability of Coating-Grade Asphalts, 
E.W.MERTENS, S.H.GREENFELD; Statistical Study of 
Weatherometer Data on Coating-Grade Asphalts, S.H.GREEN- 
FELD, E.W.MERTENS, P.W.M.JOHN; Manufacture and 
Application of Asphalt Roofing, L.C.HAACK; Asphaltic 
Grouts, Masties, and Cold Applied Cements, W.L.BUTTER- 
FIELD, F.H.HANEY; Glass-Fiber Felt Roofing Products, J.G. 
HAYES: Industrial Pitches, C.U.PITTMAN, J.W.DONEGAN ; 
pected Flat-Roof Pitch, W.F.FAIR, Jr, M.D.CHAMBER- 


Testing. ASTM Standards on Bituminous Materials for High- 
way Construction, Waterproofing, and Roofing (with Related 
Information). Sponsored by ASTM Committee D-4 on Road 
and Paving Materials and ASTM Committee D-8 on Bitumi- 
nous Materials for Roofing, Waterproofing, and Related Build- 
ing or Industrial Uses. Am Soe Testing Matls, Philadelphia, 
Pa, Oct 1960 474 p $5.50. Volume contains over 100 specifica- 
tions, methods of tests and definitions. 


Stress Dependence of Softening Temperatures of Bituminous 
Compounds, T.HOLT. Inst Petroleum—J v 46 n 439 July 1960 
p 237. During evaluation of certain bituminous compounds 
under simulated service conditions it was found that com- 
pounds softened at temperatures appreciably below those 
predicted by measurements obtained by ring and ball tech- 
nique; examination of experimental conditions revealed that 
stresses to which bitumen had been subjected were greater 
than those which it experienced during ring and ball measure- 
ment. 


Test Methods for Bitumen. Brit Standards Instn—Brit 
Standard n 3235 1960 44 p. Standard describes general methods 
of testing bitumen that are suitable for specification of 
bitumen containing compositions used for building, road 
engineering and electrical purposes; methods are specified 
for determination of ash, ductility, flash and fire points, flux- 
ing value of flux oil, loss on heating bitumen and flux oil, 
penetration, softening point, solubility in carbon disulphide, 
viscosity of cutback bitumen and road oil, and water content. 


Untersuchungen ueber den Prueffehler beim Marshall-Ver- 
fahren, H.SCHMIDT. Bitumen v 22 n 4-5 June 1960 p 90-4. 
Investigation on errors of Marshall tests; results of investi- 
gations in six German laboratories show that originally 
assumed plus or minus 20% deviation of stability and creep 
values of Marshall tests was properly established and errors 
can be kept easily within these limits. 


BLADES. See Aircraft—Propellers; Blowers; Compressors; 
Fans; Gas Turbines—Blades; Helicopters; Ships—Propellers ; 
Turbomachinery—Blades. 

BLANKING DIES. See Dies. 

BLAST FINISHING. See Metals Cleaning—Blast. 

BLAST FURNACE COKE. See Coke—Metallurgical. 


BLAST FURNACE GAS. See Blast Furnace Practice; Blast 
Furnaces; Boiler Firing—Multiple Fuel; Dust Collectors; Gas 
Analysis; Gas Purification. 


BLAST FURNACE PRACTICE 


See also Blast Furnaces ; Coke—Metallurgical ; Iron and Steel 
Metallurgy—Physical Chemistry; Iron and Steel Research; 
Iron Ore Reduction; Iron Ore Sintering; Pig Iron—Manufac- 
ture; Steel Manufacture; Zine Metallurgy. 


Acid Smelting of Foundry Pig Iron in Low-Shaft Furnaces, 
G.von STRUVE. Iron & Steel Inst—J v 196 pt 1 Sept 1960 
p 50-6. Results of two large scale tests on acid smelting at 
Calbe works, Saale, Germany; slag ratio of about 1.12 was 
reduced to 0.9 and 0.7, burden yield of 23% being maintained ; 
technological and metallurgical characteristics of acid smelt- 
ing; dependence of desulphurization and carburization on 
slag ratio and silicon reduction demonstrated; efficiency of 
pig iron production can be considerably improved by utiliza- 
tion of acid smelting process. 27 refs. 


Behavior of Fluorine in Blast-Furnace Smelting—4. Acta 
Metallurgica Sinica v 4 n 2 June 1959 p 95-106. Study show- 
ing that fluorine content of blast-furnace gas depends pri- 
marily on temperature and approaches equilibrium with lime 
or limestone in furnace charge; from analysis of ore samples 
at different levels of furnace, it is found that CaO/F ratio 
increases as ore moves downward, and there is parallel rela- 
tionship between SiOz and F contents of ore samples; this 
indicates that F volatilizes from ore chiefly as Sifu, which 
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BLAST FURNACE PRACTICE—Continued 


reacts with H2O’ in furnace gas to form HF and SiOz. (In 
Chinese, with English summary). 


Behavior of Fluorine in Blast-Furnace Smelting. Acta 
Metallurgica Sinica v 4 n 2 June 1959 p 107-13. Petrographic 
and White test studies show chief mineral constituents in 
primary slag are calcium oxide, fluorite and wustite; from 
comparison of slag-forming processes in blast-furnace smelting 
of Pao-Tou iron ore with smelting of ordinary acid ore, new 
mechanism for formation of primary slag in smelting of for- 
mer ore is proposed; it is found that plastic region in smelt- 
ing of Pao-Tou iron ore is smaller than in usual case, facili- 
tating driving of blast-furnace. (In Chinese, with English 
summary). 


Blast Furnace Practice. Am Inst Min, Met & Petroleum 
Engrs—Blast Furnace, Coke Oven & Raw Matls—Proe v 19 
1960 664 p. Following papers presented at Meeting Apr 4-6 
1960: Technology of Carbonaceous Blast Furnace Taphole 
and Trough Mixes, G.R.EUSNER, J.T.SHAPLAND, 4-24; 
Design, Construction and Operating Features of New Merchant 
Blast Furnace Plant, W.NIELSEN, 25-39; Nuclear Stockline 
Gauge for Blast Furnaces, L.R.STONE, 40-56; Use of Coal 
Plasticity in Coke Plant Coal Blending, W.G.SCHULZE, 
G.C.SOTH, 58-80; Cleaning Fine Coal with Circular Concen- 
trator Table, H.B,;CHARMBURY, 81-94; On Nature of Coking 
Coals and Mechanism of Coke Formation, N.BERKOWITZ, 
95-116: Technical and Economic Effects of Moisture in Coking 
Coal, J.D.DOHERTY, J.GRIFFEN, 117-30; Effects of Moisture 
on Coal Carbonization, C.W.STAHL, J.M.SMYSER, R.P. 
AIKMAN, 131-7; Alan Wood H-Iron Plant, R.A.LUBKER, 
K.W.BRULAND, 139-52; Thermodynamics of Direct Reduc- 
tion Processes, K. LI, 153-69; Kinetics of Reduction of Hema- 
tite by Hydrogen, W.A.HOCKINGS, 170-84; Study of Kinetics 
of Magnetic Roasting, J.P,HANSEN, G.BITSIANES, T.L. 
JOSEPH, 185-205; Direct Reduction of Fine Iron Concentrates 
in Self-Agglomerating Fluidized Bed, B.G.LANGSTON, F.M. 
STEPHENS, Jr, 205-18; Prediction of Blast Furnace Perform- 
ance from Operating and Thermal Data, H.N.LANDER, 
H.W.MEYER, F.D.DELVE, 219-37; Injection of Different 
Materials in Blast, J.A.CORDIER, 238-78; Investigation on 
Enrichment of Blast Furnace Air, E.J.OSTROWSKI, G.KES- 
LER, N.B.MELCHER, 279-300; Recent Developments in 
British Coal Carbonization Research, G.W.LEE, 302-35; Coking 
Pressure and Its Measurement—Current Theory and Practice, 
H.E.HARRIS, W.L.GLOWACKI, J.MITCHELL, 336-78 ; 
Operation of Light Oil Extraction Type Dephenolizing Plant 
with Contact Towers, J.D.CRANE, 379-87; Repair of Coke- 
Oven Floors and Some Aspects of Brazilian Coal for Coke 
Production, W.De ALMEIDA MOTTA, 3888-408; Use of Pre- 
heated Air in Sintering, D.F.BALL, J.M.RIDGION, 409-28; 
Calcium Ferrites in Relation to Sintering of Iron Ore, K.P. 
HASS, G.BITSIANES, T.L.JOSEPH, 429-53 ; Dilatometer Inves- 
tigation Into Sintering of Iron Ores, H.U.ROSS, B.A.STRATH- 
DEE, J.E.PIERDON, 454-68 ; Sintering Characteristics 
of Wabush Specular Hematite, K.E.MERKLIN, F.D.DeVANEY, 
469-81; Coal Chemical Recovery and Processing Operations at 
Youngstown Plant of Republic Steel Corporation, R.E.CONN, 
C.R.LIPHART, 483-505; Optimum Operation in Recovery of 
Light Oil, Y.C.CHANG, 505-24; Removal of Anhydrous Am- 
monia from Coke-Oven Gas, M.O.HOLOWATY, H.L.TAYLOR, 
524-36 ; Coke-Oven Gas Separation by Means of Low Tempera- 
tures, H.F.FUNK, 536-42; Direct Analog Computer’ for 
Thermal Problems in Blast Furnaces and Coke Ovens, V. 
PASCHKIS, 544-62; Computer Study of Kinetics of Reduction 
of Iron Ore in Fluidized Bed, E.C.SU, 562-79; Blast Furnace 
Stove Analysis Using Special Temperature Measurements, 
H.W.MEYER, N.F.SIMCIC, W.H.CECKLER, H.N.LANDER, 
580-600; Development of Zonguldak Coal Field in Turkey, 
R.E.ZIMMERMAN, 601-4; High-Temperature Evaluation of 
Blast Furnace Coke, J.VARGA, Jr, 605-17; Hot Blast Cupola 
as Applied to Steelmaking, J.E.REHDER, 618-28: Status of 
Hot Blast Cupola in Steel Industry, S.T.JAZWINSKI, 629-47; 
Some Experiences in Sintering Rich Hematite Ores in Aus- 
tralia, H.K.WORNER, 648-52. 


Computer: Key to Predicting Blast Furnace Behavior. Iron 
Age v 185 n 22 June 2 1960 p 61-3. Response and reaction of 
blast furnace to additions of oxygen, moisture, and fuel may 
be easily calculated with electronic computer; ability to pre- 
dict performance enables most efficient and economical opera- 
tion to be achieved. 

Die Verteilung der Beschickung im Hochofen und einige 
Moeglichkeiten zu ihrer Beeinflussung, G-LHEYNERT, F.TOUS- 
SAINT, Jr, J.WILLEMS, G.QUADE. Stahl u Eisen v 80 n 8 
Apr 14 1960 p 473-80 (discussion) 480-3. Distribution of 
charge in blast furnace and ways of influencing it; funda- 
mental study of phenomena during charging leads to equa- 
tion for curve of flow of charge and plotting of nomograms; 
model tests (1/20 furnace, 1/1 charging stand) for analysis 
of factors determining flow and segregation; use of results in 
peeetines importance of strict classification of ore and coke. 
31 refs. 

Effects of Humidified Blast, A.GRIEVE. Iron & Steel Inst 
—J v 194 pt 1 Jan 1960 p 37-43. Available published data on 
influence of blast humidity on all aspects of blast furnace 
operation reviewed. 23 refs. 

Issledovanie raspredeleniya materialoy na koloshnike domen- 
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noi pechi, R.BAAKE. Stal v 19 n 10 Oct 1959 p 869-80; see 
also Sree translation in Stal in English n 10 Oct 1959 p 
724-31. Material distribution at blast furnace stockline; in- 
dexed in Engineering Index 1959 p 151 from Neue Huette Aug 
1959. 

K voprosu o preimushchestvakh primeneniya kholodnogo 
aglomerata v domennoi plavke, S.I.ELIASBERG. Stal v 20 n 
6 June 1960 p 484-7; see also English translation in. Stal in 
English n 6 June 1960 p 388-90. Advantages of using cold 
sinter in blast furnaces; operating experience at Cherepovets 
works indicates advisability of air cooling sinter followed by 
screening to separate 0-5 mm fines for returns; improvement 
in aerodynamic properties of blast furnace burden, especially 
one with 100% sinter. 


Koksverbrauch im Hochofen und Reaktionsfaehigkeit des 
Kokses, G.HEYNERT, W.ZISCHKALE, E.SCHUERMANN. 
Stahl u Eisen v 80 n 15 July 21 1960 p 981-90. Relation be- 
tween coke consumption in blast furnace and reactivity of 
coke; relation is established by combined plant and laboratory 
investigation ; 6-mo plant records of otherwise uniform opera- 
tion were evaluated for effect of widely different cokes on coke 
consumption; specially developed laboratory test determined 
reactivity of average daily coke sample. 


Orientation des travaux de l’IRSID dans le domaine du haut 
fourneau, J.MICHARD. Revue de Metallurgie v 56 n 6 Dec 
1959 p 363-8. Work of French Iron and Steel Research Insti- 
tute in field of blast furnace; general discussion of increased 
efficiency of modern blast furnaces throughout world, and its 
causes; results of studies on enriching and agglomerating 
Lorraine ore; outline of projects to be studied, particularly 
improvement of thermal balance and reduction of consump- 
tion of coke breeze. 


Plavka svintsovistykh zheleznykh rud vy domennoi_ pechi, 
A.M.SUKHACHEYV. Stal v 20 n 7 July 1960 p 590-3; see also 
English translation in Stal in English n 7 July 1960 p 473-5. 
Blast furnace smelting of lead-bearing iron ores; experience 
at Roumanian and Bulgarian works has shown that lead can 
be recovered without disturbing working and operating condi- 
tions of furnaces and without producing dangerous concentra- 
tions of lead oxide in air when tapping metal. 


Pour une normalisation internationale des comptes rendus 
dessais de haute fourneaux, C.G.THIBAUT. Revue de Métal- 
lurgie v 57 n 5 May 1960 p 379-86. Toward international 
standardization of reports of blast furnace tests; uniform 
presentation of certain essential data by investigators through- 
out world is suggested to increase value of their reports, for 
instance, by use of standardized tables; example of applica- 
tion. 

Programme de recherche sur le haut fourneau, J.CORDIER. 
Revue de Métallurgie v 56 n 6 Dee 1959 p 369-74. Program 
for blast furnace research; detailed program for improve- 
ment of blast furnace operation, and outline of laboratories 
and equipment available to IRSID for its execution. 

Quo Vadis Blast Furnace? M.O.HOLOWATY, J.B.AUSTIN. 
J of Metals v 12 n 4 Apr 1960 p 309-11. Two ways to change 
situation if high cost of coke is major obstacle to iron smelt- 
ing in blast furnace, are to reduce cost of coke or coke rate 
per ton of iron ore, and to find inexpensive substitute for 
metallurgical coke; future of blast furnace. 

Reduktionsablauf und Temperaturprofil im MHochofen, E. 
SCHUERMANN, W.ZISCHKALE, P.ISCHEBECK, G.HEYN- 
ERT. Stahl u Eisen v 80 n 13 June 23 1960 p 854-61. Reduc- 
tion vs temperatures in blast furnace; measurements by 
vertical probe over entire furnace height establish relations 
among furnace level, gas composition, and temperature, and 
importance of location of beginning of Boudouard reaction ; 
it is suggested that displacing this beginning to higher 
temperatures by use of less reactive coke should result in coke 
savings. 

Shlakoobrazovanie pri demennoi plavke na oflyusovannom 
aglomerate, B.N.STARSHINOV, V.P.ONOPRIENKO, V.L. 
POKRYSHKIN, P.G.NETREBKO, D.S.YALOVOI. Stal v 20 
n 8 Aug 1960 p 673-80; see also English translation in Stal 
in English n 8 Aug 1960 p 542-8. Slag formation in blast 
furnace when using fluxed sinter; with increase of sinter 
basicity to 0.7-1.0, primary slag formation apparently begins 
peril rae bottom Part of stack and takes place most 
intensively at furnace walls; main part of sul i 
slag in bottom part of hearth. y Pa Higa Ba 

Smelting Unfired Iron Ore Pellets in Experim 
Furnace, N.B.MELCHER, M.B.ROYER. US Sur iad al 
port Investigations n 5640 1960 9 p. Preliminary experiments 
on practicability of adding raw pellets of ‘taconite con- 
centrate to blast furnace feeds; research demonstrated that 
raw pellets could be successfully smelted in experimental 
furnace with no significant change in coke consumption and 
oy et ia hay Ne be tape losses ; dust loss was 48 lb/ton 
of meta or all-pellet charge, com y i 
alicia Mate. ge, compared with 7 lb/ton for 

Some Aspects of Modern Blast Furnace Practi 
MILLAR. Blast Furnace & Steel Plant vy 48 rye Woe0 
p 933-9. Survey of improvements of blast furnace operations 
in last 10 years, with particular reference to achievements 
at Fairless Works, US Steel Corp; major portion of im- 
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BLAST FURNACE PRACTICE—Continued 


provement attributed to beneficiation of ore burden; blast 
furnace probe installed to determine distribution of CO: gas 
and temperatures across diameter of stack; exploring pos- 
sibilities of gaining better control of furnace movement by 
measuring individual pressure differences between various 
levels of furnace; other advances. 


Stand und Entwicklung der Beschickungseinrichtungen an 
den Hoch- und Niederschachtoefen eke r W.KOCH. Neue 
Huette v 4 n 11 Nov 1959 p 652-62. Status and development 
of charging installations for blast furnaces and low shaft 
furnaces in East Germany; detailed description of present 
equipment of three pig iron producing plants; suggestions for 
greater standardization, mechanization, and automation. 


Tendance de la technique des hauts fourneaux dans le 
monde, F.PASCHAL. Revue de Métallurgie v 56 n 5 Nov 1959 
p 285-301. World trends in blast furnace design and prac- 
tice; summary of developments, based on literature and 
observations in foreign countries by French engineers; em- 
phasis is on better prepared, chemically and physically more 
homogeneous burden and resulting greater furnace efficiency ; 
also, moisture and temperature control of blast, oxygen 
enrichment, and increased top pressure. 37 refs. 


Three Way System Analyzes Blast Furnace Top Gases. 
Steel v 147 n 17 Oct 24 1960 p 106. Acceleration of blast 
furnace process with automatic stock feeding, addition of 
fuel gases and oxygen to air blast, and higher top pressures 
make monitoring of blast furnace variables increasingly im- 
portant; instrument that simultaneously determines and 
records percentages of Hz, CO, and CO2 in rapid sequence 
on same strip chart is now available from Leeds & 
Northrup Co; analysis of top gases enables regulation of 
chemical composition of iron long in advance of tapping; 
operation is described. 


Ultrahigh Pressure Stack Boosts Hot Metal Output. Steel 
v 146 n 12 Mar 21 1960 p 148, 151, 154; see also Iron & 
Coal Trades Rev v 180 n 4794 June 3 1960 p 1265-6. Recom- 
mendation to increase blast furnace productivity by re- 
designing stack to operate at top pressures of 40 psi, based 
upon analysis of operating statistics of 76 furnaces in 
United States having minimum hearth diameters of 25 ft; 
features of suggested design fully discussed covering cooling, 
furnace auxiliaries, and other aspects; sketch. 


Vliyanie nagreva dut’ya na rabotu domennoi pechi, N.N. 
BABARYKIN, F.A.YUSHIN. Stal v 20 n May 196) p 
391-6; see also English translation in Stal in English n 5 
May 1960 p 314-18. Investigation to determine effect of blast 
temperature on blast furnace operation; results indicate that 
increase in blast temperature is accompanied by reduction 
in coke rate, lowering of gas temperature in furnace bosh, and 
increase in carbon dioxide content in gas in upper part of 
stack; direct reduction rate does not change substantially. 


Weiterentwicklung der Verhuettung des Salzgitter-Erzes, 
H.SCHUMACHER. Stahl u Eisen v 80 n 22 Oct 27 1960 p 
1458-68. Further developments in smelting of Salzgitter ore; 
detailed description of practice by which 120,000 tons of 
basic converter iron per month is produced economically 
from ore with 28% Fe and 27% SiOz; decisive factor in 
suecess was reduction of coke consumption to 800 kg/ton of 
p-g iron. 


Computer Applications. See Blast Furnace Practice—Control. 

Control. See also Blast Furnaces—Stoves; Iron and Steel 
Plants—Automation. 

Avtomaticheskoe izmerenie i regulirovanie vesovogo rask- 


hoda domennogo dut’ya, M.Ya.SHERMAN. Stal v 19 n 12 
Dee 1959 p 1064-7; see also English translation in Stal in 
English n 12 Dec 1959 p 874-6. Automatic measurement 
and control of mass flow rate of blast furnace blast; flow 
meter controller developed at TsLA (Central automation 
laboratory) for stabilizing mass flow rate of blast to blast 
furnace automatically allows for changes in temperature, and 
humidity of air and is used experimentally on several blast 
furnaces and on turboblower. 


Avtomatizatsiya upravleniya domennym_ protsessom_ s 
pomoshch’yu nepreryvnogo mashinnogo vychisleniya koeffitsien- 
tov vosstanovleniya zheleza, M.P.LEVITSKII. Stal v 19 n 7 
July 1959 p 583-6; see also English translation in Stal in 
English n 7 July 1959 p 492-4. Automation of blast furnace 
process control with continuous computation of iron reduction 
coefficients; present state of work on automation; M.A. 
PAVLOV’s formulas may be used to advantage as basis for 
methods of automating blast furnace process control using 
calculating devices. 

Blending Plant at Stanton Ironworks, J.W.HARWOOD. 
G.E.C. Journal v 27 n 3 (Summer) 1960 p 136-40. Stanton 
Ironworks Co, Ltd has completed comprehensive scheme for 
blending incoming iron ores and sintering fines before send- 
ing them to blast furnaces; inasmuch as ores are received 
from different sources within country and abroad, blending 
became essential to obtain burden of uniform chemical 
composition without which it is difficult to maintain smelting 
operations at peak efficiency; design and operation of plant 
based on Robins-Messiter type installation with capacity for 
35,000 tons of iron ore per week. 


BLAST FURNACE PRACTICE—Continued 


Dvizhenie shikhtovykh materialoy i optimal’nyi rezhim ra- 
boty domennoi pechi, A.A.CHEREPINSKII, A.M.SKREBTSOV. 
Stal v 19 n 8 Aug 1959 p 676-83; see also English translation 
in Stal in English n 8 Aug 1959 p 571-6. Movement of charge 
materials and optimum blast furnace working conditions; 
analysis of data obtained by radioactive-tracer method in 
193 experiments carried out in 1956-57 at Azovstal works for 
determination of average speeds of movement of limestone and 
coke; general rules for movement of materials in relation 
to individual process factors; conditions for best operation 
of furnace. 


How to Bocst Blast Furnace Efficiency. Steel v 145 n 19 
Nov 8 1959 p 162. High top gas pressure automatically con- 
trolled, is gaining favor over increased blast air velocity; 
method improves iron production without increasing flue dust 


losses; control system installed at Alan Wood Steel Co, 
Conshohocken, Pa, by Hagan Chemicals and Controls Inc, 
Pittsburgh. 


Improving Efficiency of Blast Furnace Charging Systems 
with Aid of Railroad Signaling Equipment, W.FUNKE. 
Siemens Rev v 26 n 8 Dec 1959 p 257-63. English version of 
article indexed in Engineering Index 1959 p 152 from Siemens 
Zeit Nov 1958. 


Inwall Thermo-Couples Guide to Better Blast Furnace Opera- 
tion, J.S.KAPITAN. Blast Furnace & Steel Plant v 48 n 6 
June 1960 p 561-6. Inwall thermocouple installations at Inland 
Steel Co have provided blast furnace operator with better 
interpretation of top gas temperatures; inwall temperatures 
and ranges supplement top temperature readings by de- 
scribing less than efficient gas flow within furnace; more 
discriminate use of fill mark changes, big charges, and 
reverse charges in correcting abnormal furnace conditions is 
thereby made possible; day by day observation and good 
maintenance program required. 


Issledovanie dvizheniya chuguna i shlaka v gorne domennoi 
pechi, N.N.BABARYKIN, A.A.ZBOROVSKII, A.I.POTAPOV, 
E.L.RABINOVICH. Stal v 20 n 1 Jan 1960 p 19-23; see also 
English translation in Stal in English n 1 Jan 1960 p 16-19. 
Investigation of movement of pig iron and slag in blast 
furnace hearth with radioactive isotopes; results failed to 
confirm existence of any considerable convection currents. 


Izuchenie s pomoshch’yu radioaktivnykh izotopov dvizheniya 
materialov i peremeshivaniya metalla vy dommenoi pechi, I.G. 
POLOVCHENKO. Stal v 19 n 9 Sept 1959 p 782-4; see also 
English translation in Stal in English n 9 Sept 1959 p 651-3. 
Investigation by means of radioactive isotopes of movement 
of burden materials and stirring metal in blast furnace; use 
of steel and graphite ampoules simulating ore and sinter, 
and coke, respectively, in studying movement of charge 
materials; distribution of radioactive isotope in pig iron in 
blast furnace hearth through diffusion is not confirmed. 

Opyt stroitel’stva i ekspluatatsii transporternoi podachi 
shikhty v skip domennoi pechi, V.M.ZUDIN, A.A.GANICH, 
G.M.SOKOLOVSKII. Stal v 19 n 10 Oct 1959 p 865-8: see 
also English translation in Stal in English n 10 Oct 1959 p 
721-3. Design of belt conveyor and its use for loading blast 
furnace skip; operating experience at Magnitogorsk combine 
indicates that automation of charge selection and weighing 
during conveyance by belt to skip is possible even when 
operating with hot sinter; it is considered as important step 
towards complete automation of blast furnace process. 


Predicting Effects of Oxygen, Moisture and Fuel Additions 
on Blast Furnace Operation with Electronic Computers, A.L. 
HODGE. Blast Furnace & Steel Plant v 48 n 7 July 1960 p 
665-75, 689; see also abstract in Iron & Steel Engr v 37 n 
8 Aug 1960 p 170-4. Essential elements of method developed 
are presented; results of computed predictions for several 
iron furnaces; comparison of predicted with actual results. 


Rezul’taty izmerenii temperatury v gorne cherez shlakoyvuyu 
letku. V.K.KROPOTOV. Stal v 20 n 2 Feb 1960 p 107-10; 
see also English translation in Stal in English n 2 Feb 1960 
p 89-91. Results of temperature measurements in blast furnace 
hearth through slag notch; temperature fluctuations revealed 
by measurements at hearth periphery (at slag notch) be- 
tween metal casts are evidently associated with definite 
technological processes taking place in furnace hearth; further 
study suggested. 


Czechoslovakia. Nektere namety k hodnoceni a stanoveni merne 
spotreby koksu, J.SSAREK, J.HANCL. Hutnicke Listy v 14 n 
11 Nov 1959 p 928-31. Some suggestions for evaluation and 
determination of specific coke consumption ; improved methods 
of determining quality of blast furnace coke; improvement in 
Czechoslovakian blast furnace technology seems evident when 
curves and diagrams of coke consumption are compared with 
values and diagrams reported in foreign literature. 


Oxygen Blast. O zavisaniyakh shikhty pri obogashchenii dut’ya 
kislorodom, M.A.STEFANOVICH. Stal v 20 n 8 Aug 1960 p 
680-3; see also English translation in Stal in English n 8 
Aug 1960 p 548-50. Burden hanging in smelting iron with 
oxygen enriched blast; blast enrichment increases rate at 
which smelting products descend into hearth and increases 
amount of unreduced iron oxides in slag formation zone; these 
changes, together with heat exchange peculiarities, increase 
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coefficient of resistance of stock column and deteriorate 
charge-descent conditions in blast furnace. 

Preafino continuo del arrabio en el canal de colada del 
horno alto, por soplado de oxigeno puro a traves de losas 
porosas, P.LEROY, R.SIMON. Instituto del Hierro y del Acero 
vy 13 n 63 Jan 1960 (special issue) p 40-59; see also French 
version in Revue de Metallurgie v 57 n 1 Jan 1960 Pp 21-7 
(appendix) 28-43. Continuous prerefining of molten pig iron 
in blast furnace runner by injection of pure oxygen through 
porous bottom plates; industrial installation described; con- 
trol of operation; economic factors; metallurgical data pre- 
sented. 

Physical Chemistry. See also Slag. 

Considerations élémentaires sur la mécanique des fluides 
mis en oeuvre au haut fourneau, J.LeFLOCH. Métallurgie & 
Construction Mécanique vy 91 n 11, 12 Nov 1959 p 819, 821-2, 
825, 827-9, Dec p 897, 899, 901, 903, 905-6, 909, 911, v 92 n 
2, 3 Feb 1960 p 75-7, 79, 81, 83, Mar p 133-5, 137. Funda- 
mentals concerning mechanism of fluids in blast furnace; role 


BLAST FURNACES—Continued 
Blowers. See also Blast Furnace Practice—Control. 


Blast Furnace Blowing. Gas Turbine v 1 n 1 Jan-Feb 1960 
p 20-1; see also Steel v 145 n 9 Aug 31 1959 p70; 73. First 
gas turbine installation in steel mill in United States, is 15,000 
hp Westinghouse unit, scheduled to begin operation in 1960 
in US Steel’s South Chicago Works; by comparison with steam 
turbine it has advantages of 10% less fuel consumption, re- 
quires no boiler, and can operate without water system; on 
test, unit has already delivered to blast furnace 8% more than 
guaranteed 125,000 cfm. 

Rezhim proizvodstva dut’ya domennykh pechei ob’emom 
1000 m3, M.G.TEPLITSKII. Stal v 19 n 11 Nov 1959 p 1040-5; 
see also English translation in Stal in English n 11 Nov 1959 
p 857-61. Blast production for 1000 m® blast furnaces; inten- 
sity coefficient of coke combustion may be used for selecting 
air blowers of correct capacity for blast furnaces of 1000 m® 
and over; it is advisable to reconstruct 4000-44-1 air blower 
by replacing its rotor with one of four disks with single con- 
tinuous stream. 


Charging. See Blast Furnace Practice. 
Control. See Blast Furnace Practice—Control. 
Cooling. Analiz raboty domennykh pechei_s_kholodil’nikami 


of fluids described in order to make possible their use, dis- 
tribution and production in way which would result in in- 
crease of furnace yield. 


Desul’furatsiya chuguna vy domennoi pechi, B.F.GONCHA- 
ROV. Stal v 20 n 3 Mar 1960 p 204-7; see also English 
translation in Stal in English n 3 Mar 1960 p_ 168-71. 
Desulphurization of pig iron in blast furnace; better de- 
sulphurization is obtained in furnace up to center line of 
tuyeres when raw iron ore is used instead of sinter in burden ; 
process takes place mainly in hearth below slag-notch level. 


Temperature Measurement. See Blast Furnace Practice—Con- 
trol. 


BLAST FURNACE SLAG. See Blast Furnace Practice; Slag. 
BLAST FURNACES 


See also Blast Furnace Practice; Iron and Steel Plants; 
Pig Iron—Manufacture. 

Ein neuer Hochofen mit 9 m _ Gestelldurchmesser, C. 
WINTERS. Stahl u Hisen v 80 n 8 Apr 14 1960 p 465-73 (dis- 
cussion) 480-3. New blast furnace with hearth diameter of 
9 m; results of investigations concerning flow and segrega- 
tion of blast furnace mixtures during charging, on which 
design of top of new furnace of August Thyssen works at 
Duisburg-Hamborn is based; illustrated description of furnace 
and auxiliary installations; pig iron production is 2000 ton/24 
hr, coke consumption 600-700 kg/ton, burden yield 52-53%, 
dust 70 kg/ton; cost savings. 

Investigations on Tuyere and Combustion Zones in Blast- 
Furnaces and Low-Shaft Furnaces, R.EBERT, K.F.LUEDE- 
MANN. Iron & Steel Inst—J v 196 pt 1 Sept 1960 p 46-50. 
Measurements of depth of penetration of tuyere zone, carried 
out on German blast furnaces and low shaft furnaces, confirm 
rules found in work carried out in Great Britain in 1957; na- 
ture and particle size of coke are particularly important fac- 
tors; configuration of combustion zone in front of tuyeres in 
low shaft furnace is same as long-known configuration in blast 
furnace. 

La marche d’un haut fourneau de 1700 M® a I’Espérance- 
Longdoz, Liége, P.MAERTENS, J.COBUT, U.DELINCE, P.de 
WOOT, A.HERMAN. Revue Universelle des Mines vy 16 n 6 
June 1960 p 272-94. Large blast furnace for counter-pressure 
operation started in Apr 1959 in Liege, Belgium; details of 
furnace design and auxiliary installations; results obtained 
with non-prepared burden; importance of counterpressure for 
charge. Appendix by A.POOS gives calculated heat balances of 
furnace 

Le nouveau haut fourneau de l’usine de Denain d’Usinor. 
Revue de Métallurgie vy 57 n 3 Mar 1960 p 199-206, 2 plates. 
New blast furnace of Usinor Denain works; detailed descrip- 
tion of design and operation, including auxiliary equipment; 
hearth is 7.25 m in diam; monthly production of Bessemer 
grade pig iron averages 22,500 tons; coke consumption per ton 
of pig is 850 kg, dust production 130 kg. 

Low-Load Blast Furnace for Iron Smelting, P.VAJRA- 
GUPTA, P.CHOTINUCHIT. Iron & Steel v 33 n 2 Feb 1960 
p 69-70. Upper part modified in proposed low load blast 
furnace; except for this, furnace retains all other features of 
ordinary blast furnace for iron smelting and could be con- 
structed with similar materials; two chief advantages of 
furnace are possibility of smelting inferior materials and that 
of overcoming limitations of low shaft furnace. 

Modern Trends—Sintering Plants and Blast Furnaces, D.P. 
CROMWELL. Iron & Steel Engr v 37 n 6 June 1960 p 127-31 
(discussion) 131-2. Two charts presented which on basis of 
past developments, predict future production capabilities of 
blast furnaces and future coke rates for them. 


New Correlation of Blast Penetration in Blast Furnace, G. 
C.GARDNER. Met Soe of AIME—Trans v 218 n 3 June 1960 p 
423-8. New correlation presented overcomes objections to pre- 
vious correlations; it is shown that tuyere diameter is only 
of small importance in determining magnitude of penetration ; 
data from operating furnaces correlate satisfactorily with 
data from models whose cross section is segment of circle. 


shakhty razlichnykh konstruktsii, S.M.ANDON’EV, G.A.KU- 
DINOV, O.V.FILIP’EV. Stal v 20 n 1 Jan 1960 p 23-8; see 
also English translation in Stal in English n 1 Jan 1960 p 
19-23. Operation of blast furnaces with various stack coolers ; 
results of observations indicate that best design is plate 
peripheral (vertical) type arranged in continuous rings (with- 
out gaps) in close contact with furnace shell. 

Problems of Heat Flow Through Carbon Lined Blast Furnace 
Hearth, S.M.WAN. Acta Metallurgica Sinica v 4 n 3 Sept 
1959 p 205-16. Effect of thermal conductivities, distribution of 
refractory lining materials in hearth, effect of cooling and 
heat flow on temperature distribution and heat loss is re- 
viewed; temperatures of bottom with all ceramic lining can 
be decreased by substituting carbon lining which displays 
“transitional” cooling effect which can be enjoyed only when 
carbon is not used as most inner lining; new cooling method, 
called cascade cooling is described. 


Under-Hearth Cooling for Blast-Furnaces, E.M.SUMMERS. 
Iron & Steel Inst—J v 195 pt 4 Aug 1960 p 405-9. Problem 
of blast furnace hearth erosion is considered and theoretical 
calculations on effect of cooled carbon brickwork given; design 
of two furnaces employing under-hearth cooling and operat- 
ing data for one installation presented; conclusions on use of 
similar constructions as general practice in blast furnace 
design. 


Design. See also Blast Furnaces—Low Shaft. 


Modern Blast Furnace Design in Light of Historical Develop- 
ment, C.H.L.SCHNEIDER. Brit Steelmaker v 26 n 4 Apr 
1960 p 124-8. How available raw materials and refractories 
have decisively influenced evolution of Continental type fur- 
nace built with separate framework to support top, and 
British-American furnace where weight is carried by shell 
an ie gai columns; superiority of Continental furnace 
claimed. 


Profilgestaltung von Hochoefen und Bauweise der Begich- 
tungseinrichtungen, H.T.BRANDI, P.ISCHEBECK, G.HEY- 
NERT. Stahl u Hisen v 80 n 2 Jan 21 1960 p 65-73. Evolution 
of blast furnace profile and design of charging installations ; 
review of developments since 1875; calculation of most ef- 
ficient interior profile; shape of exterior profile; importance 
fed charging devices; illustrations mostly from United States 
iterature. 


Ultra-High-Pressure Blast Furnace, O.R.RICE. Iron & Coal 
Trades Rev v 180 n 4772 Jan 1 1960 p 25-9; see also Iron 
Age v 185 n 4 Jan 28 1960 p 96-8. Proposed lines of develop- 
ment of blast furnace based on 28-ft diam hearth with top 
pressure of 40 psi announced by Koppers Co, Pittsburgh; 
hearth bottom cooling ducts; reduced height of furnace: 
comparative operating pig iron costs of normal pressure and 
oe lb top pressure furnace show economic advantages of 
atter. 


Foundations. Concrete Block Formwork Shrinks Foundation 


Pouring Time, B.TAYLOR. Eng & Contract Ree v 73 n 6 
June p 76-81. Construction of $11 million blast furnace for 
Dominion Foundries and Steel, Ltd, Hamilton, Ont; use of 
concrete blocks as forms for pouring conerete foundations ; 
foundations are supported on 60 ton pipe piles driven to 60 
ft depth; prefabrication of components on ground cut time 
for erection and welding; use of electric automatic field welder 
comprising set of rollers that hold cylinder to be welded and 
rotate it at constant speed. 


Fuels. Injecting Solid Fuels Into Smelting Zone of Experi- 


mental Blast Furnace, E.J.OSTROWSKI, M.B.ROYER, L.J. 
ROPELEWSKI. US Bur Mines—Report Investigations n 5648 
1960 14 p, Part of coke requirements of burden can be replaced 
by injecting anthracite directly into smelting zone; this has 
same effect on production of pig iron as carbon of coke in 
burden ; blast temperatures should be increased to compensate 
for chilling effect of cold anthracite; use of finer anthracite 


Low Shaft. 


Refractory Materials. 
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will permit reduction in carbon to iron ratio and, therefore, 
high production rates. 


Use of Natural Gas in Experimental Blast Furnace, N.B. 
MELCHER, J.P.MORRIS, E.J.OSTROWSKI, P.L.WOOLF. US 
Bur Mines—Report Investigations n 5621 1960 15 p. Investiga- 
tions show that natural gas can be added into tuyere zone, 
provides medium whereby unusually high blast temperatures 
can be used effectively, permits substantial increase in driving 
le increased production rate, and reduction in coke require- 
ments. 


See also Iron Ore Reduction. 


Influence of Nature of Charge on Dimensions of Low-Shaft 
Furnaces, B.I.KITAYEV, V.A.ALTEKAR, P.K.SEN, K.K.SAR- 
KAR. Indian Inst Metals—Trans vy 12 Dee 1959 p 323-32. At- 
tempt made to correlate mathematically particle size, heat 
transfer, kinetics of reduction and shaft height; values ac- 
tually determined in one conventional plant operation are sub- 
stituted in formulas for determination of constants; three 
zone heights are then calculated for various sizes of feed; 
finally, total theoretical heights obtained for various sizes of 
charge are plotted on graph; values thus obtained are in 
agreement with actual low shaft furnace practice. 


Untersuchungen ueber den Betrieb eines grossen runden 
Niederschachtofens, KSSAEUBERLICH, G.BRUECKNER. Neuve 
Huette v 5 n 3 Mar 1960 p 137-43. Investigation of operation 
of large, round, low shaft blast furnace; without making 
structural changes, VEB Maxhuette’s blast furnace I (4.2-m 
hearth) was operated as low shaft furnace with 6.5 m high 
charge; investigation concerns effects of particle size of 
charge and type of coke on furnace efficiency; results were 
satisfactory despite difficulties. 

Maintenance and Repair. Hard Surfacing of Blast Furnace 
Bells and Hoppers, R.FLUCK, C.W.DUNN. Iron & Steel Engr 
v 37 n 9 Sept 1960 p 183-9 (discussion) 189-90. Brief history 
of past practices; present program set up by Bethlehem 
Steel Co described; future developments suggested to attain 
most economical and efficient operation; hard surfacing of 
blast furnace bells and hoppers offers promise of eliminating 
major blast furnace repair during campaigns. 

See also Blast Furnaces—Cooling; Iron 
and Steel Plants—Refractory Materials. 


Effect of Thickness and Thermal Conductivity of Refractory 
Linings on Temperature Field in Blast Furnace Bottom 
Studied by Finite Hankel Transform, S.M.WAN. Acta Metal- 
lurgica Sinica v 4 n 3 Sept 1959 p 195-205. It is shown that 
with multiple linings, the lower the thermal conductivity of 
most inner lining, and the higher the thermal conductivity 
of most outer lining, the sharper is temperature gradient of 
furnace bottom, and smaller is heat loss; cooling conditions 
and hearth temperatures have great effect on temperature 
in bottom. 


Gunning of Hot Blast Main Linings, R.N.AMES, Q.J. 
SCHIENE. Blast Furnace & Steel Plant v 48 n 4 Apr 1960 p 
357-60. Experimental procedures at South Works, US Steel 
Corp to solve twofold problem of developing better, more 
yapid means to patch brick mains already in service, and 
better materials for original installations; superiority of plas- 
tic patches and castable linings proved. 


Improved Blast Furnace Lining Life at Colorado Fuel and 
Iron Corp, J.W.CARLSON, A.E.FREY, D.MALWITZ. Iron & 
Steel Engr v 37 n 4 Apr 1960 p 119-25. Summary of lining 
performances at Pueblo plant; during past decade, linings 
have produced more than twice tonnages than in similar previ- 
ous period; constant attention to detail and continuous study 
of furnace performance seen as principal factors. 


Isotopes Permit Continuous Blast Furnace Wear Check. 
Steel v 147 n 4 July 25 1960 p 126, 128. When furnace repairs 
are made, opportunity is utilized by Colorado Fuel & Iron 
Corp to insert radioactive Co needles mixed with castable 
refractory, in furnace wall in areas of extreme erosion ; during 
operation these locations are monitored outside furnace with 
Geiger counter; sudden drop in radiation indicates that one 
(or more) radioactive source has come loose and has gone 
down stock with burden; Co-60 is satisfactory isotope since 
half life of 5.8 years corresponds to normal furnace lining life. 


Isyptanie uglerodistoi kladki shakht domennykh pechei, 
F.A.KHIL’KEVICH, B.L.LAZAREV, S.V.BAZILEVICH, V.K. 
KORNEYV. Stal v 20 n 5 May 1960 p 385-91; see also English 
translation in Stal in English n 5 May 1960 p 309-13. Testing 
carbon linings of blast furnace stacks; to increase service 
life of carbon blocks, it is necessary to reduce porosity of 
carbon refractories, and to make their structure homogeneous 
and fine grained. 


New Family of Refractories Maintains Blast Furnaces. Tron 
Age v 186 n 9 Sept 1 1960 p 68-9. New castable materials are 
enabling furnace lining brickwork to resist severe service 
conditions, and are extending life of brickwork up_to 3 yr 
in operation; monolithic gunned clay developed by Harbison- 
Walker Refractories Co has already proven successful in 
number of steel plants; methods of application of material 
are described. 


BLAST FURNACES—Continued 


Permissible Amounts and Use of Radioactive Cobalt for 
Detecting Blast-Furnace Lining Wear, A.METCALF. Iron & 
Steel Inst—J v 194 pt 3 Mar 1960 p 360-3. Details of experi- 
mental work on fogging of fast X-ray film by exposure to 
steel contaminated with Co-60; recommendations on desirable 
upper limits of contamination; it is concluded that contamina- 
tion of steel should not be allowed to exceed 20 uc/ton and 
should in addition be restricted to modest percentage of steel 
output. 


Use of Radioisotopes in Blast Furnace, A.E.FREY. Blast 
Furnace & Steel Plant v 48 n 2 Feb 1960 p 165-8. Co-60 
placed in six locations in pneumatically applied castable 
throat patch of furnace at Colorado Fuel & Iron plant in 
order to determine life of patch; various phases of operation 
and safety problem discussed. 


Stoves. Avtomaticheskoe upravlenie yozdukhonagrevatelyami 
domennykh pechei, E.A.BURLO, V.V.BURTSEV. Stal v 20 n 
6 June 1960 p 491-5; see also English translation in Stal in 
English n 6 June 1960 p 393-6. Automatic control of blast 
furnace stoves; automation of blast furnace stove control at 
Kuznetsk combine made it possible to raise blast temperature, 
greatly accelerate stove changing, and improve efficiency. 


BLASTING 


See also Canals—Construction; Coal Mines and Mining— 
Blasting; Explosions—Photography; Explosives; Limestone 
Quarries and Quarrying; Mines and Mining—Blasting; Quar- 
ries and Quarrying—Blasting. 

Blasting Without Removing Overburden, S.BRANNFORS. 
Civ Eng (NY) v 29 n 11 Nov 1959 p 44-5; see also World 
Construction v 12 n 11 Nov 1959 p 37-41. New blasting method 
was applied in canal excavation in Sweden; 56 tons of dyna- 
mite in 4750 boreholes broke up 36,000 cu yd of rock and 
lifted 90,000 cu yd of overburden ; in one-thousandth of second, 
current applied through 300 mi of connecting wire started 
delay elements burning in 12,500 blasting caps. 


Controlled Blasting Solves Difficult Problem, W.F.HALL- 
STEAD. Explosives Engr v 38 n 4 July-Aug 1960 p 120-2. 
Removal of wall-enclosed 5 by 16 ft concrete slab of loading 
platform by blasting, without damage and without disrupting 
factory routine; use of fractional dynamite charges and 
heavy mat. 

Fundamentals of Arctic Blasting, C-W.LIVINGSTON. ASCE 
—Proc v 86 (J Construction Div) n COl Feb 1960 Paper n 
2355 p 1-9. Materials, according to their behavior in blasting, 
may be classified into shock type, shear type, or viscous 
damping type; blast effects are determined by relation between 
energy of explosion and mass of material to which energy 
is transferred; research work done by Snow, Ice, and Perma- 
frost Research Establishment, Corps of Engineers in frost 
areas at various locations. 

Underwater Blasting and Blasting Through Overburden, U. 
LANGEFORS. Water Power v 12 n 4, 5 Apr 1960 p 141-6, 
May p 189-97. Apr: Results of investigation in Sweden; study 
included calculation of charges, breakage, deviation in drill- 
ing, bulging, fragmentation, faulty holes, and drilling pat- 
tern. May: Charging of holes, electric ignition and control, 
ground vibrations, and water shock waves; practical direc- 
tions. 

Vibrations. Experimental Studies of Effects of Blasting on 
Structures, A.T.EDWARDS, T.D.NORTHWOOD. Engineer v 
210 n 5462 Sept 30 1960 p 539-46. Results of controlled blast- 
ing tests on six buildings on two different soils; charges of 
increasing intensity were detonated until structure was 
damaged; damage was correlated with size of charge and 
distance, and with displacement, velocity, acceleration, settle- 
ment, and strain measurements in buildings; peak velocity 
appears to provide best correlation. 

Transmission Coefficient for Ground Vibrations Due to 
Blasting, F.J.CRANDELL. Boston Soc Civ Engrs—J v 47 n 2 
Apr 1960 p 152-68. Shape of shock front emerging from 
detonation of column of explosives; reflection, refraction, and 
velocity of waves; stress-strain relationship of earth; role of 
micro delays; table shows values of soil constant derived from 
seismic velocities in various subsurface materials; plotted 
data of pounds of dynamite vs energy ratio with constant 
distance and distance vs energy ratio with constant pounds 
of explosive are given. 

Vibrations From Construction Blasting, L.D.LEET. Explo- 
sives Engr v 38 n 1, 2 Jan-Feb 1960 p 13-19, 30, Mar-Apr 
p 47-53. Jan-Feb: Vibrations unique to construction blasting ; 
process of explosion; blast holes; explosives; role of rock 
characteristics such as type of rock and its condition as strong, 
brittle, soft, friable, etc; variously jointed rocks; compres- 
sional wave-speeds and impedance. Mar-Apr: Calculation of 
safe vibration-limits for structures; interpretation of seismo- 
grams; tunnel blasting; compaction by blasting. 

BLEACHING. See Cotton Fabrics—Bleaching ; Pulp Manufac- 
ture—Bleaching; Textile Finishing; Textiles—Bleaching. 


BLEACHING MATERIALS. See Pulp Manufacture—Bleaching. 
BLOCK GAGES. See Gages—Block. 
BLOOMING MILLS. See Rolling Mill Practice; Rolling Mills. 
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BLOWERS 


See also Aircraft—Auxiliary Equipment; Blast Furnaces— 
Blowers; Fans; Gas Turbines; Soot Blowers ; Superchargers 
and Supercharging; Ventilation—Laboratories; Wind Tun- 
nels—Blowers. 


Air-Flow Paths, D.A.GILDA. Machine Design v 32 n 4 
Feb 18 1960 p 144-50. Key design factors for optimum opera- 
tion of air moving systems discussed; minimum duct obstruc- 
tions; peak impeller performance; optimum heat transfer ; 
pertinence to design of air conditioning units. 


Analysis of Forage Flow in Deflector Elbow, W.J.CHAN- 
CELLOR, G.A.LADUKE. Agric Eng v 41 n 4 Apr 1960 p 234- 
6, 240. Distribution characteristics of impeller-blower are 
impaired by high energy losses in deflector elbow ; design of 
elbow to prevent pipe plugging and reduction of elevating 
characteristics include initial section of small angular change 
from pipe axis, use of surface materials of low friction co- 
efficient, design of progressively wider elbow cross section, 
and addition of energy to material in elbow. 


Blower Characteristics, Selection and Maintenance, G.R. 
KUNZE. S African Min & Eng J v 70 n 3485 Nov 27 1959 
p 1399, 1401. Low pressure air supplied for aeration in vari- 
ous processes must be clean, essentially dry and oil free; 
preferred equipment for supplying air meeting these require- 
ments is either rotary positive displacement or centrifugal 
blower; filters and unloading valves; use of silencers; blower 
maintenance. 


Design Fundamentals for Combustion Air Blowers, R.A. 
BRACKETT. Indus Heating v 27 n 8 Aug 1960 p 1616, 1618, 
1620, 1622, 1624, 1626, 1628, 1696. Design and other related 
factors influencing performance of centrifugal blowers for 
combustion processes; casing and impeller design; design for 
impeller drive and pressure determination; control of dis- 
charged air volume; effect of temperature, altitude, and 
specific gravity; use of individual blowers allows more 
flexibility than central large air combustion blower. 


Festigkeitsberechnungen von Radialverdichterlaufraedern, R. 
SCHMIDT. Magdeburg Hochschule fuer Schwermaschinenbau 
—Wissenschaftliche Zeit v 4 n 1 1960 p 31-53. Strength cal- 
culations of radial flow compressor impellers; state of stress 
in single flow blower impeller caused by centrifugal force 
loads was investigated; course of stress in individual parts of 
impeller determined; relation between them is taken into con- 
sideration by providing partial forces and moments, by means 
of which asymmetry of loads existing at sheaves is taken 
into account. 


Influence of Particle Movement on Energy Losses in Im- 
peller Blower, W.J.CHANCELLOR. Agric Eng v 41 n 2 Feb 
1960 p 92-4. Forage blower inefficiency, related to undesirable 
particle movement, examined by analysis and experiment; 
more than half material is not released at exit and continues 
to recirculate within housing; frictional losses during recir- 
culation constitute largest energy loss; changes in design and 
operating conditions can reduce amount recirculated; improve- 
ment of particle movement needed in impeller blower. 


Motor-Blower Selection Factors, D.R.GILDA. Elec Mfg v 
64 n 5 Nov 1959 p 166-71. Performance characteristics and 
principal mechanical aspects of air-moving impellers; engin- 
eering selection of blower form and drive; drive and impeller 
types used in commercial appliances and equipment. 


New Blower for Low Pressure Oil-Free Air. Compressed 
Air & Hydraulics v 24 n 282 Sept 1959 p 304-8; see also Mech 
World v 139 n 3483 Oct 1959 p 442-6; Engineering v 188 n 
4877 Oct 9 1959 p 325-6. Bicera blade type blower works on 
new principle of compression cycle where intake, compression, 
and delivery of fluid all take place within annular channel 
formed in rotor; description of mechanical arrangement, seal- 
ing, speed, pressure, and operation; applicable for charging 
four cycle engines, and for scavenging two cycle engines. 


Relations Between Air and Solid Particles Moving Upward 
in Vertical Pipe, W.J.CHANCELLOR. Agric Eng v 41 n 3 
Mar 1960 p 168-71, 176. Air-movement measurements and 
analytical description of air-solid interactions to determine 
pressures and rates of air movement, and influence of air on 
solid material; solid material imparts energy to airstream; 
analyses may be used to determine pressure and flow of air 
from blower while solid material is being elevated; primary 
function of air movement in pipe is to reduce air resistance 
effect on solid; pertinence to forage blowers. 


Vliyanie otnositel’nogo diametra vtulki na techenie v lopa- 
tochnom ventse rabochego kolesa osevogo ventilyatora i 
kharakteristiki ego kol’tsevykh reshetok, I1.V.BRUSILOVSKII, 
A.V.KOLESNIKOV. Akademiya Nauk SSSR, Izvestiya, Ot- 
delenie Tekhnicheskikh Nauk, Energetika i Avtomatika n 5 
Sept-Oct 1959 p 104-14. Effect of relative diameter of housing 
on flow in wheel blade hub of axial ventilator, and character- 
istics of blade rows; analysis of losses in interblade channel; 
characteristics of blade rows and their dependence on loca- 
tion with respect to blade length. 

BLUEPRINTS. See Cameras. 
BOATS 

See also Barges; Dredges; Fire Boats; Hydrofoils; Life 

Boats; Motor Boats; Tugboats, 


BOATS—Continued 


Epoxies Get Sea Legs, A.G.BUTLER. Modern Plastics v 37 
n 7 Mar 1960 p 105. New production techniques in boat 
building; laminate is laid up on mold by simultaneous spray- 
ing of epoxy resin and deposition of chopped glass fiber ; 
disposable mold construction; vacuum bag procedure; pulling 
preformed sock over jib or die-cut corrugated paper. 


Plastic Boat Hulls. Plastics Inst—Trans v 28 n 74 Apr 
1960 p 80-1. Condensed report of discussion at Southern Sec- 
tion meeting on relative merits of boat hulls built of wood 
and reinforced plastics; laminated veneer methods of con- 
struction; resin/glass fiber technique. 


BOILER CODES 


ASME Boiler and Pressure Vessel Code. Mech Eng v 82 n 
1, 3, 4, 6, 8, 10 Jan 1960 p 119-21, Mar p 111-13, Apr p 120- 
3, June p 106-7, Aug p 96-9, Oct p 102-6. Report on inter- 
pretations formulated at ASME Committee meetings for sub- 
mission to ASME Board on Codes and Standards, authorized 
by Council of Society to act upon them; proposed revisions 
and addenda to Boiler and Pressure Vessel Code are also 
recorded. 


Synopsis of Boiler and Pressure Vessel Laws, Rules, and 
Regulations by States, Provinces, and Cities (United States 
and Canada). Nat Bur of Casualty Underwriters—Boiler and 
Machy Div, New York, NY, Apr 1958 56 p. Laws, rules, and 
regulations relating to construction, installation, and in- 
spection of boilers and pressure vessels represent wide dif- 
ferences in practice; synopsis only attempts to briefly but 
clearly indicate standards of construction, and relationship 
between legally constituted inspecting authorities, insurance 
companies, and boiler manufacturers. 


BOILER COMPOUNDS. See Boiler Corrosion and Deposits; 


Feedwater Treatment. 


BOILER CONTROL 


See also Soot Blowers; Steam Power Plants—Control. 


Commande automatique de chaudiere, F.MARCHAUD. Tech- 
nique Moderne v 52 n 5 May 1960 p 800-8. Automatic boiler 
control; CSF functional regulation is adapted to resolution 
of problems posed by automation of industrial complexes, 
particularly steam power stations; special device known as 
synchrolisseur is capable of returning servomotor to its correct 
position even in response to sudden variations; while regulat- 
ing action is rapid and accurate, servomotors are subjected to 
only minimum wear. 


Electronic Boiler Control at Little Barford ‘‘B’’ Power 
Station. Process Control & Automation v 7 n 8 Mar 1960 p 
103-8; see also Engineer v 209 n 5428 Feb 5 1960 p 226-9; 
Engineering v 189 n 4897 Feb 26 1960 p 296. Control system of 
Foster Wheeler’s two unit boilers with continuous maximum 
rating of 550,000 lb/hr at pressure of 950 psi and 910 F at 
superheater outlet; description includes master control of rate 
of fuel input, mill inlet suction control, mill outlet mixture 
temperature control, combustion chamber pressure control, 
air/steam flow ratio control, and steam temperature control. 


Present State of Benson Boiler Control, A.FISCHER. Sie- 
mens Rev v 26 n 8 Dec 1959 p 245-51. English version of 
article indexed in Engineering Index 1959 p 155 from Siemens 
Zeit Mar 1959 issue. 


Régulations multiples sans interaction pour chaudiére A 
vapeur, G.deLIVOIS. Automatisme v 5 n 38 1960 p 99-102. 
Multiple noninteracting control of steam generating systems; 
problems of interaction, response and information delay, and 
dynamics of control devices discussed with reference to paper 
by K.L.CHIEN, E.I.LERGIN, C.LING, A.LEE (See Engineer- 
ing Index 1958 p 181). 


Combustion See also Air Preheaters; Blowers; Boilers—Cy- 


clone. 


Reduction of Smoke from Vertical Boiler Fired by Under- 
feed Stoker, D.L.R.BAILEY, L.E.REED. Inst Fuel—J v 33 
n 231 Apr 1960 p 188-92. Introduction of secondary air either 
through boiler door or through back of boiler was found to 
reduce emission of smoke, but minimum quantity of smoke was 
produced when using modulated control of both rate of coal 
feed and quantity of primary air; latter method found to be 
most suitable to meet requirements of Clean Air Act 


BOILER CORROSION AND DEPOSITS 


See also Air Preheaters; Boiler Firing—Oil; Boilers—Main- 
tenance and Repair; Feedwater Treatment; Flue Gases— 
Analysis; Steel Corrosion; Water Treatment, Industrial. 


Air-cooled Probe for Measuring Acid Deposition in Boiler 
Flue Gases, P.A.ALEXANDER, R.S.FIELDER, P.J.JACKSON, 
E.RAASK. Inst Fuel—J v 88 n 228 Jan 1960 p 81-7. Con- 
struction and operation of simple, robust probe for measuring, 
in short-period tests, rate of deposition of acid on cooled 
surface exposed to boiler flue gases; rate of acid deposition 
measured with probe has been shown to depend on sulphur 
trioxide content and on dust burden of flue gas; by measur- 
ing directly acid-deposition rate, relative assessment can be 


made of potential harm to any cool surface exposed to flue 
gas. 
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BOILER CORROSION AND DEPOSITS—Continued 


BOILER CORROSION AND DEPOSITS—Continued 


Chemical Control in Operation of Boiler Plant and Cooling 
Systems, D.PROCTOR-SIMS. Certificated Engr v 33 n 12 
Aug 1960 p 335-41. Common impurities found in water and 
their effects when water is used in boiler; cause of corrosion 
is described and remedies given to counteract corrosion, scale 
formation and caustic embrittlement; treatment to prevent 
algal and other growths in cooling systems. 


Corrosion and Deposits in Coal- and Oil-Fired Boilers and 
Gas Turbines, H.W.NELSON, H.H.KRAUSE, E.W.UNGAR, 
A.A.PUTNAM, C.J.SLUNDER, P.D.MILLER, J.D.HUMMEL, 
B.A.LANDRY. ASME—Research Report 1959 198 p Report 
of ASME Research Committee on Corrosion and Deposits from 
Combustion Gases; review of available information prepared 
by Battelle Memorial Inst covers mineral constituents in coal, 
ash forming constituents in heavy fuel oil, oxides of sulphur, 
physical aspects of deposition, high temperature corrosion, 
corrosion below 400 F, and removal of solids from combustion 
gases. 25 refs. 


Corrosion of Superheaters and Reheaters of Pulverized- 
Coal-Fired Boilers, W.NELSON, C.CAIN, Jr. ASME—Trans— 
J Eng for Power v 82 Ser A n 3 July 1960 p 194-204. Investi- 
gation shows molten complex iron and/or aluminum alkali 
sulphates formed in fireside deposits of boilers having steam 
temperatures above about 950 F are responsible for corrosion 
of superheater and reheater tubes; corrosion is chemical 
reaction in which tube metal reacts with molten sulphates to 
give iron oxide and sulphide; remedial measures suggested. 
Paper n 59-A-89. 


Corrosion of Welded or Coated Mild-Steel and of Wrought 
Iron Boiler Tubes in Highly Saline Water, G-BUTLER, H.C.K. 
ISON. North East Coast Instn Engrs & Shipbidrs—Trans v 
76 pt 3 Jan 1960 p 95-180, folding sheet, (discussion) pt 5 
Mar p D13-16, plate. Study on behalf of British Shipbldg Re- 
search Assn to ascertain if means could be devised to lengthen 
service life of mild steel tubes, since wrought iron tubes are 
no longer manufactured; means to offset contamination or 
intentional addition of seawater to boiler feed on trawlers 
are considered. See also Engineering Index 1957 p 119. 


Corrosion Prevention by Deoxygenation of Water by 
Desorption Method, P.A-AKOL’ZIN. Corrosion v 16 n 4 Apr 
1960 p 114-6. Data reported include relation between degree 
of deoxygenation and water temperature, ratio of volumes of 
water and gas, initial oxygen content, water pressure at ejec- 
tor, water level in desorber, temperature of gases used for 
heating reactor; and time of contact of water and gas in 
mixer. Translated excerpt from book entitled Corrosion of 
Boiler Metal (Gosenergoizdat, Moscow, 1957). 


Corrosion Tests on Materials Exposed in Flue Gases from 
Oil Firing, M.HANEEF. Inst Fuel—J v 33 n 233 June 1960 
p 285-94. Tests showed that corrosion and time curves could 
be expressed by established relation; short-term tests could 
be used to provide indication of corrosion rates in boilers ; 
in general, corrosion rates increased in order cor-ten, stainless 
steel, carbon steel, cast iron (normalized), cast iron (an- 
nealed) ; effects of machining of surfaces and angle of im- 
pingement of flue-gas stream were examined. 28 refs. 


Determination of Corrosive Nature of Flue Gases, S.YAM- 
AMOTO, A.KAWABE. Fuel Soe Japan—J v 39 n 394 Feb 1960 
p 106-17. Corrosion in boilers using heavy fuel oil is caused 
by oxidation of sulphur to SO2 and SOz3 on combustion; COs 
causes rise in dew point of flue gases; metal surfaces with 
temperatures lower than dew points are corroded by condensed 
sulphurie acid; apparatus and method of determining corro- 
sive nature of flue gases; dew point, rate of acid formation, 
and rates of corrosion. 


Embrittlement, Modern Menace, O.H.PREIS. Power Eng v 
64 n 4 Apr 1960 p 68-9. Although improved boiler design, 
methods of water treatment, and methods of detection have 
greatly reduced problems of caustic embrittlement, costly 
failures from such causes still occur; techniques of testing 
and treating problem are discussed. 


Experimental Investigation of Fuel Additives in Super- 
charged Boiler, R.JI.ZOSCHAK, R.W.BRYERS. ASME—Trans 
—J Eng for Power v 82 Ser An 3 July 1960 p 169-80. Test 
program to determine treatment required to prevent high 
temperature corrosion and deposit problems associated with 
use of high vanadium residual oil as fuel for combined super- 
charged boiler gas turbine power plant; magnesium and 
aluminum bearing additives were injected into washed residual 
oil when firing laboratory scale boiler; ash collected on tubes 
analyzed and corrosive effect evaluated. Paper 59-A-160.. 

External Corrosion of Superheaters in Boilers Firing High- 
Alkali Coals, P. SEDOR, E.K.DIEHL, D.H.BARNHART. 
ASME—Trans—J Eng for Power v 82 Ser An 8 July 1960 
p 181-98. Corrosion of high temperature superheaters and 
reheaters has become serious problem on_ coal fired boilers ; 
type of corrosion on several boilers in Chicago area which 
burn high alkali coal described; results of study of factors 
influencing rate of attack and control measures applied to 
prevent further serious loss of tube metal; since ash fouling 
and corrosion of platens seem to be closely related, some 
aspects of ash deposit problems are included. Paper n 59-A- 
76. 


External Deposits and Corrosion in Boilers and Gas Tur- 
bines, B.A.LLANDRY. Am Soc Naval Engrs—J v 71 n 4 Nov 
1959 p 599-602. Indexed in Engineering Index 1959 p 157 
from various sources. 


External Surface Fouling of Coal-Fired Boilers and Esti- 
mating Methods of Fouling Tendency, T.YAMADA, S.SATO. 
Fuel Soc Japan—J v 38 n 890 Oct 1959 p 647-52. Alkali 
sulphates, chlorides, alkali-earth sulphates, and phosphates 
in coals selectively deposit on heating surfaces depending upon 
temperature of surfaces and combustion gas temperature; sin- 
tering test is used in estimating ash fouling tendency and 
electric conductivity of ash samples which is useful as index 
to ash fouling tendency. English summary. 


Fire Side Corrosion in Oil-Fired Boilers, L.K.RENDLE, 
R.D.WILSDON, G.WHITTINGHAM. World Petroleum Con- 
gress, Fifth—Proc New York, NY June 1959 Sec VII p 155- 
73 (discussion) 1738-7; see also Combustion v 31 n 2 Aug 1959 
p 30-42; Corrosion Prevention & Control v 7 n 6, 8 June 1960 
p 37-48, Aug p 42-5. Corrosion resistance of superheater steels 
increased with increasing chromium content and high chrom- 
ium alloys were more resistant than nickel based alloys to ash 
deposits from low vanadium fuel oil; dolomite injection re- 
duced corrosion by ash constitutents from high vanadium 
fuel oil but produced rapid fouling of tube banks operating 
at up to 1300 F; effect of trioxide content of flue gases. 


Fireside Corrosion of Superheater and Reheater Tubing, J. 
JONAKIN, G.A.RICE, J.T.REESE. ASME—Paper n 59-FU-5 
for meeting Oct 26-29 1959 8 p. In order to obtain steam 
temperatures of 1050 F, superheater and reheater tubing is 
placed in boiler gas passes where gas temperatures range from 
1400 to 2200 F; fireside chemical corrosion can result under 
these conditions; investigation at Joppa Station of Electric 
Energy, Inc, which burns mixture of Southern Illinois and 
West Kentucky coals. 


Korozja w urzadzeniach kotlowych, W.ZABIK. Przeglad 
Mechaniczny v 18 n 7 Apr 10 1959 p 195-201. Corrosion in 
boiler installations; causes of corrosion and testing of pipes 
and sheet iron damaged by boiler corrosion; factors contribut- 
ing to corrosion analyzed. 


Les corrosions 4 basse température des chaudiéres alimen- 
tées au fuel, A.DENIS. Corrosion et Anticorrosion v 8 n 10 
Oct 1960 p 347-58. Low temperature corrosion of oil fired 
boilers by SOs; elimination of sulphur contained in fuel has 
not proved economical; other methods applied in France and 
other countries are protective coatings on metal surfaces, 
study of new materials, and use of additives which neutralize 
or inhibit effect of sulphuric acid. 


Metodika dlitel’nykh ispytanii na korroziyu v_ zhidkikh 
sredakh pri povyshennykh temperaturakh i davleniyakh, A.V. 
RYABCHENKOV, V.P.SIDOROV. Zavodskaya Laboratoriya v 
25 n 2 1959 p 204-5; see also English translation in Indus 
Laboratory v 25 n 2 Feb 1959 p 215-17. Method of corrosion- 
fatigue testing in liquid media at elevated temperatures and 
pressures ; resistance of austenitic boiler steels to simultaneous 
action of increased pressure and temperature, mechanical 
stresses and liquid corrosive medium is studied; method is 
applicable in most cases where total corrosion resistance is 
relatively high. 


Minor Constituents of Coal: Their Deleterious Effects on 
Boiler Plant. S African Min & Eng J v 70 n 3483 Nov 13 
1959 p 1247-9. High temperature and low temperature boiler 
deposits are characterized by high percentage of sulphates 
and phosphates of aluminum, iron, lime, magnesium and 
alkaline metals formed in parts of plants where there is 
strongest evaporation; occurrence of germanium in coal; 
chlorine in coal present as volatile salt at high temperature 
causes fusion of compounds of sodium, alumina and silica 
formed in brickwork. 


Prevenzione delle corrosioni nelle caldaie inattive, P.MAR- 
RAS. Termotecnica v 13 n 10 Oct 1959 p 260-2. Prevention of 
corrosion in idle boilers; general considerations and methods 
for maintenance of inactive boilers; design and discussion of 
ammonia procedure. 


Solubility of Ferric and Cobalt Oxides in Dilute Hydrazine, 
R.S.YOUNG. Indus Chemist v 35 n 417 Nov 1959 p 549. 
It is shown that addition of 10 to 50 ppm hydrazine to idle 
or standby boiler equipment protects it against corrosion ; 
protection conferred is due to its direct reaction with dis- 
solved oxygen rather than with ferric oxide. 


Voprosy usovershenstvovaniya drobevykh ustanovok dlya 
ochistki poverkhnostei nagreva ot zolovykh otlozhenii, N.V. 
KUZNETSOV, G.J.LUZHNOV, A.I.KRASOVITSKII, B.B. 
SOLOV’EV, K.M.TALDYKIN. Teploenergetika v 6 n 11 
Nov 1959 p 8-12. Problems of improvement of pellet installa- 
tions for cleaning heating surfaces of ash deposits; evaluation 
of improvements introduced into number of Soviet boiler 
units. 


BOILER FEEDWATER. See cross references under Feedwater. 
BOILER FIRING 


See also Air Preheaters; Boiler Control; Boilers; Steam 
Power Plants; Stokers. 
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BOILER FIRING—Continued 


How Deere Plant Pressure-Fires Spreader-Stoker Installa. 
tion, H.H.REISMAN. Power Eng v 64 n 4 Apr 1960 p 89-91. 
Basie development of pressurized stoker-fired boiler ; factors 
of pressure differential, pressure operation, leakage preven- 
tion, and air recirculation are described; design includes pro- 
vision for future installation of induced draft fan if neces- 
sary. 

Laborversuche ueber das erhalten der Brennstoffe in 
Feuerungen, K.WICKERT. Brennstoff-Waerme-Kraft v ll n 
10 Oct 1959 p 445-62. Laboratory investigations into behavior 
of fuels in furnaces; role of sulphur in formation of deposits 
on heating surfaces; results show that fly ash particles con- 
tain C-S compound of unknown composition which is very 
stable up to temperatures of 1300 C; conclusions. 


Stroemungsvorgaenge in Drallbrennern ete, H.ULLRICH. 
Forschung auf dem Gebiete des Ingenieurwesens v 25 n 
1959 p 165-81, v 26 n 1 1960 p 19-28. Flow processes in ad- 
justable swirl type burners and in free jets of rotational sym- 
metry; derivation, from theory and model tests, of coefficient 
required in flow calculations for new type of burner; experi- 
mental and theoretical investigations of behavior of free 
jets issuing from cylindrical or conical annular nozzles with 
or without swirl action; applicability of results to flow 
processes in combustion chamber of steam boilers. 


Coal. See also Boiler Corrosion and Deposits; Boiler Firing 
—Low Grade Fuels; Coal—Combustion; Coal—Purchasing ; 
Coal Preparation. 


Approximate Cost of Boiler and Components for Coal-Fired 
Heating Systems, C.H.MARKS. Coal Utilization v 14 n 4 
Apr 1960 p 24-5. Table provides method of determining ap- 
propriate components and approximate costs of coal fired 
heating plants; table covers underfeed stoker and steel firebox 
boilers; controls and overfire air; coal handling; coal and 
ash storage. 


Bekohlungsanlagen in Dampfkraftwerken, W.FRAASS. 
Elektrizitaetswirtschaft v 59 n 6 Mar 20 1960 p 148-52. Coal- 
firing installations in steam power plants; example of 
Schwandorf power plant to show how electric methods can be 
used to set up versatile but simple control system and super- 
visory apparatus. 

Factors to Consider in Use and Application of Industrial 
Coals, U.B. YEAGER. ASME—Paper n 59-FU-2 for meeting 
Oct 26-29 1959 9 p. Importance of fitting coal to equipment 
and conditions of use; actual plant performance is much more 
trustworthy in evaluation than is comparison of laboratory 
heat values; importance of physical preparation. 


Coke. Fluid Coke Firing of Large Boilers. Eng & Boiler House 
Rev v 75 n 2 Feb 1960 p 32-5. Fluid coke is new type of fuel 
being used in 3 boilers at Delaware City Station of Delaware 
Power & Light Co; fluid coke, end product of new oil refin- 
ing process, is made up of small, hard spherical particles 
which have many handling characteristics associated with 
fluid, and thereby permit pneumatic transportation by pipe 
line; composition, combustion characteristics, and type of 
boilers in which it is used are described. 


Fluid Coke is Primary Fuel in New Avon Steam Plant, H.B. 
DeBENNEDETTI, F.H.FARMER, E.F.COURTNEY. Power Eng 
v 63 n 8 Aug 1959 p 68-71. Fluid petroleum coke unlike other 
solid fuels contains little volatile matter; may be combined 
with supporting liquid or gaseous fuels as required for com- 
bustion; at Avon plant coke successfully burned with 10-90% 
auxiliary fuel, producing stable fires and flue gas Oz as low 
as 1.5%; description of operation, and auxiliary equipment; 
flow diagrams and sketches. 


Gas. See also Boiler Firing—Multiple Fuel; Flame Research. 


Converting to Gas Firing? J.M.TOTTEN. Power v 103 n 
11 Nov 1959 p 78-9. Recommendations for conversion of 
stoker, pulverized coal, and oil fired units to gas, cover gas 
burner types and their placement, draft system, automatic 
combustion control, ignition devices, and standby fuel supply; 
factors of steaming capacity, heat liberation rates, and final 
steam temperature also considered. 


Issledovanie luchistogo teploobmena y topke parovogo kotla 
pri szhiganii prirodnogo gaza, F.P.KAZAKEVICH, A.M. 
KRAPIVIN, G.A.ANOFRIEV, I.G.VESELYI. Teploenergetika 
v 6 n 10 Oct 1959 p 34-8. Radiant heat exchange in furnace 
of steam boiler fired with natural gas; experimental study, 
results of which are compared with those obtained from 
caleulation according to normative method. 


L’installation de chauffage au gaz naturel de Lacq de la 
centrale de Nantes-Chevire, J.PIGEAUD. Genie Civil v 137 n 
11 June 1 1960 p 242-9. Firing installation using Lacq natural 
gas at Nantes-Chevire power plant; steam power plant of 
350 Mw capacity comprises turbogenerator units of 55, 110, 
and 125 Mw; composition of natural gas used; system of 
feeders and boiler burners with remotely controlled electro- 
pneumatic valves; comparison of advantages and disadvan- 
tages of gas fuel with others, and with mixed firing methods. 


Modification pour la chauffe au gaz naturel de la centrale 
de Nantes-Chevire, T.MABILLEAU, M.M.DELORME, M.R. 
LIEBRAY. Technique Moderne v 52 n 5 May 1960 p 264-71. 


BOILER FIRING—Continued 

Modification of Nantes-Chevire power station for natural gas 
firing; in 1957 when decision was made to convert, ie boilers 
were operating on coal and fuel oil, and 5th unit designed for 
fuel oil alone, was under construction; for all boilers, new 
expansion and safety units had to be designed, feed lines 
modified, and control room adapted for automatic operation, 
to permit firing of fuels singly, or in any combination. 


Novyi metod naladki i issledovaniya kotlov, szhigayushchikh 
prirodnyi gaz, A.K.VNUKOV. Teploenergetika v 6 n 11 Nov 
1959 p 3-7. New method for adjustment and investigation of 
boilers using natural gas; method described does not require 
analysis of flue gases for chemical underfiring; test results. 


Lignite. See Boiler Firing—Low Grade Fuels; Steam Power 
Plants—Fergus Falls, Minn. 

Low Grade Fuels. See also Boiler Firing—Oil; Steam Power 
Plants—Paper and Pulp Mills. 

Combustion of Crushed, Dried Texas Lignite and Char in 
Steam-Power Boilers, V.Z.CARACRISTI, H.D.MUMPER. Com- 
bustion v 31 n 1 July 1959 p 34-44. Process fuels of highly 
reactive nature may result from industry’s attempts to achieve 
low temperature carbonization of coals and lignites; prob- 
lems and experience in handling, feeding and transporting 
such fuel; design of steam generators must consider special 
chemical bonding characteristics of ash of respective process 
fuels, and effect on heat absorbing surfaces; data for 300 Mw 
plant using carbonized lignite. 


Use of Milled Peat in Large Boilers for Generation of Elec- 
tricity, J.F.CULLEN. Inst Fuel—J v 33 n 234 July 1960 p 
817-28, 2 plates. Installation of three 20-Mw boilers of Ger- 
man make, each with different furnace and firing arrange- 
ment, at Ferbane Power Station, Ireland; chief difficulties 
experienced were slagging at lower moisture contents and 
instability at high range; details of boilers with regard to 
design, experimental operation, ignition belt, and mill modifi- 
eaton to overcome or minimize difficulties. 


Multiple Fuel. La régulation des chaudiéres modernes de grande 
puissance alimentées en combustibles en mélange ternaire, P. 
BOUCHARD. Annales des Mines Dec 1959 p 769-78. Regula- 
tion of modern high power boilers fired with ternary mixed 
fuels; problems posed by solid, liquid, and gaseous fuels; 
regulatory action that is essential for variable or uncertain 
loads; various sizes and types of control and measuring de- 
vices involved in boiler regulation; possible future trends. 
English summary. 


Neuzeitliche Dampferzeuger fuer die Verfeuerung von Gicht- 
gas und Kohlenstaub, K.NUBER. Brennstoff-Waerme-Kraft 
v 11 n 12 Dee 1959 p 566-9. Modern steam generators for 
burning blast furnace gas and pulverized coal; problems 
arising from simultaneous combustion of blast furnace gas 
and coal; solution is shown based on two actual examples. 

O szhiganii gaza v ekranirovannykh pyleugol’nykh topkakh, 
I.P.GERZHOI. Teploenergetika v 6 n 8 Aug 1959 p 20-5. 
Gas burning in screened pulverized coal furnaces; experience 
in application of combined pulverized coal and gas burners for 
medium and h-p boilers at Mosenergo electric power plants. 


Oil. See also Boiler Corrosion and Deposits; Oil Burners. 


Boiler Problems Associated with Use of Bunker C Fuel, 
J.J.McMULLEN. Mar Eng v 65 n 1 Jan 1960 p 54-5; see 
also Inst Mar Engrs—Trans v 72 n 10 Oct 1960 (Supp Sec) 
p vi-xiv. Problems associated with use of Bunker C fuels on 
steamships, including slagging of superheaters, vanadium 
corrosion, oxidative corrosion in hot zones, and also slagging 
of brickwork from ash deposits; effects on maintenance and 
repair costs; it is suggested that best solution is fuel wash- 
ing. From paper before Soc Naval Architects & Mar Engrs. 


Rapporto sull’impiego della dolomite come additivo della 
nafta nella centrale termoelettrica ‘Emilia’, F.CREMONESI, 
G.MARANZANA, P.STURLA. Termotecnica v 14 n 6 June 
1960 p 275-80. Results obtained by using dolomite additive in 
fuel oil at Emilia power plant; comparative data on corrosive 
effects; improvement obtained in one boiler after one year 
of using dolomite additive in “Bunker C” fuel oil; analysis 
of deposits and microphotographs; experiment will be ex- 
tended to second boiler. 


Ueber einen Rundbrenner fuer unterschiedliche Brenns 
H.ULLRICH. Brennstoff-Waerme-Kraft v 11 n 10 Oct Kt 
p 465-7. Circular burner for different fuels; design, perform- 
ance and operating experience of turbulent burner; turbulence 
is varied by axial movement of ring of guide vanes inside 
ring shaped conical nozzle; burners can be adapted to differ- 
ent combustion chamber designs and widely differing fuels. 


Utilization of Dolomite as Fuel Oil Additive, A.C.F - 
LAND. Research Council Israel—Bul v 6C n 8 Aug ieee 
177-80. Deposits of slag and ash in oil fired boilers have low 
melting points and are corrosive; dolomite was injected into 
fire boxes of some units; effects of treatment and results of 
analysis of boiler deposit ; dolomite reacts with free SO, while 
unreacted material decomposes into Ca and Mg oxides, 
which ensure protection from corrosion; resulting ash is of 
higher melting point and does not adhere strongly to furnace 
walls and tubes. 
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Water Wash of Bunker C Retards Boiler Slag on Atlanti 
Tanker, W.A.WALLS, W.S.PROCTOR. Mar Bee v 65 el 
Jan 1960 p 56-7, 118. Results obtained with installation of 
centrifuge system to remove sodium, found to be chief slag- 
ging agent, on Atlantic Refining Co tanker, Atlantie Sea- 
man; superheater outlet temperature is 1020 F. 


What Oil Burning System for Automatic Package Boilers? 
P.D.GOGGIN. Power Eng v 64 n 4 Apr 1960 p 76-7. Require- 
ments of oil burners for modern package firetube boilers are 
reviewed; 4 basic oil burner types available for application 
to automatic operation are rotary cup, air atomizing, steam 
atomizing, and mechanical atomizing; advantages and limita- 
tions of each type discussed. 


Peat. See Boiler Firing—Low Grade Fuels. 


Pressurized. Pressure-Fired Spreader Stoker Boiler, H.H.REIS- 
MAN. Coal Utilization v 14 n 7 July 1960 p 17-20. Pressure 
fired two drum boiler has enclosure around lower end of boiler 
on all four sides; it is reasonably air-tight and is entered 
through revolving door; design features gravity reinjection 
of flyash and recirculation of air; spot checks during normal 
operation show efficiencies ranging from 85.2 to 87.1%. 

Pulverized Fuel. See also Boiler Corrosion and Deposits; Boiler 
Firing—Multiple Fuel. 


ASA Standards for Pulverized Fuel System. Combustion 
v 32 n 1 July 1960 p 26-36. Complete new Code Z12.7-1959 
for installation and operation of pulverized fuel systems, 
developed by National Fire Protection Assn and approved by 
American Standards Assn is given. 


Release of Sodium Aerosols During Combustion of Pulver- 
ized Coal: Laboratory Investigation, D.:OUNSTED, J.SCHOEN. 
Inst Fuel—J v 23 n 231 Apr 1960 p 199-206. Design of 
BCURA laboratory-scale pulverized-fuel-fired furnace, devel- 
oped to study factors affecting release of deposit forming 
materials from fuel during combustion process; results of 
investigations of effect of ash content of fuel and its particle 
size on release of sodium aerosols into flue gas stream suggest 
that deposit troubles might be reduced by burning high-ash 
coals, or re-injecting fly-ash, and grinding coal to smaller 
size. 

BOILER FUELS. See Boiler Firing. 

BOILER FURNACES. See Boiler Firing; Boilers. 
BOILER PLANTS. See Boilers; Steam Power Plants. 
BOILER PLATES. See Boilers— Materials. 


BOILER SCALE. See Boiler Corrosion and Deposits; Feed- 
water Treatment. 


BOILER TUBES. See Boiler Corrosion and Deposits. 
BOILERS 


See also Air Preheaters ; Feedwater Treatment ; Locomotives, 
Steam; Nuclear Power Plants—Boilers; Petroleum Refineries 
—Boilers; Pressure Vessels; Soot Blowers; Steam Power 
Plants. 


Application of Waterwalls to Low-Pressure Boilers. Power 
Eng v 64 n 2 Feb 1960 p 87-8. Efficiency and capacity can be 
substantially increased by addition of furnace extensions to 
existing boilers of most oil and gas fired types; forced cir- 
culation, plus greater length of flame travel account for re- 
duction in boiler fuel input; installations to which waterwall 
extensions have been successfully adapted are described. 


Dampferzeuger von 650 t/h fuer 200 MW-Blockeinheiten, Th. 
GEISSLER. Brennstoff-Waerme-Kraft v 11 n 10 Oct 1959 p 
463-5. Steam generator of 650 tons/hr for 200 Mw block units ; 
plant to be erected near Turow, Silesia, Poland, with final 
capacity of 1200 Mw; boilers used for six block units will 
be equipped with combustion chambers of 170,000 cu ft 
volume; design of boilers. 

Factory-Fabricated Coal-Fired Boiler, L.F.DEMING. Coal 
Utilization v 14 n 8 Aug 1960 p 28-32. Development program 
demonstrated feasibility of factory fabricated boilers equipped 
for spreader stoker firing of coal but readily adaptable to oil 
as alternate fuel; capacities range from 10,000 to 45,000 Ib/hr ; 
greater furnace absorption rates are identified with long hori- 
zontal furnace; tests and evaluation of longitudinal and trans- 
verse drum type boilers. 


Gidrodinamika pryamotochnykh kotlov, A.A.DAVIDOV, B.I. 
SHEININ. Teploenergetika v 6 n 11 Nov 1959 p 53-7. Hydro- 
dynamics of uniflow boilers; data on resistance of steam water 
cycle, loop pulsation, thermal sweep, distribution of steam 
water mixture and its division into layers. 16 refs. 


Les tensions thermiques dans les chaudiéres, N.SALIER. 
Revue M: Revue de la Mécanique v 5 n 3 1959 p 95-107. 
Heat stresses in boilers; influence of various factors such as 
wall thickness of tubes of superheater, etc; methods for 
reducing thermal stresses in pressure vessels and superheaters. 


Need for Wet Bottom Furnace Boilers in Czechoslovakia, 
R.DOLEZAL. Heating & Air Treatment Engr v 23 n 3 Sept 
1959 p 50-3. Design features of boilers for slag heat recovery 
and production of salt-free condensate using tangential 
burners directed against horizontal bottom with slag pool 
cooled by natural water circulation; walls of bare tubes 
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provided with rolled on fins are used in slag melting section 
forming lower part of furnace; to maintain temperatures be- 
low 1700 C combustion is controlled by burner; fuel is air 
and pulverized coal; heat recovery methods, attemperation, 
and controls. 


On Strength of Cross Stay Reinforcing Outer Firebox of 
Loco-Type Boiler, H.YAMANAKA, K.ONO. Japan Soc Mech 
Engrs—Bul v 2 n 7 Aug 1959 p 446-51. Theoretical analysis 
and experiments conducted to establish design formulas and 
obtain data on stresses and deformations of boiler vessel; 
results indicate semi-circular crown plate itself, if not con- 
nected to inner firebox by crown stays, is in equilibrium with 
internal pressure; consequently, it is sufficient for cross stays 
to be designed to support only flat portion below stays. 


Shell South Bank Skyscraper. Heating & Air Treatment 
Engr v 23 n 3 Sept 1959 p 48-9. Design, mechanical and 
operating features of cover-tube boiler, for high temperature 
heating installation in Shell Petroleum building which com- 
prises two 40 m/hr and one 20m Btu/hr high headroom 
type; principal feature is that headers and _ recireulators 
serve their normal function as pressure parts while also 
forming main members of boiler supporting structure; this 
results in raw material economy and permits greater degree 
of shop fabrication than with other designs. 


Sunrod High Efficiency Vertical Boiler, Steam Engr v 29 
n 337 Dec 1959 p 95-6. New design overcomes limitations of 
low efficiency for earlier boilers of this type; Sunrod, Ltd 
has developed unit with guaranteed efficiency of 82% at full 
load, under fully automatic operation; extended surface ele- 
ments are fitted into central flue space of boiler to provide ad- 
ditional heating surface and reduce exit temperature of fiue 
gases, 


Vypocet a bezpecnost pri provozu parnich kotlu, P. BET- 
TZIECHE. Hutnicke Listy v 14 n 7 Dee 1959 p 1169-71. Safety 
calculations for service of steam boilers; recommendation that 
safety factor be applied to service and temperature as well as 
to stress; monograph which enables safety to be expressed 
in terms of those parameters; time-safety values provide more 
exact concept of service life of unit than mere stress-safety 
values; results suggest that lower operating temperatures 
may permit operation at higher loads, while higher operating 
temperatures may necessitate greater caution in design of 
power plant equipment. 


Circulation. Das Verhalten von Zwangdurchlaufkesseln bei 
Lastaenderungen, M.LEDINEGG. Brennstoff-Waerme-Kraft v 
12 n 5 May 1960 p 197-206. Behavior of forced circulation 
boilers under varying load; for three phases of change of 
state, investigations for preheater, evaporator and_ super- 
heater section were carried out separately; calculations con- 
firm experience that changes of fuel/water balance have 
effect on steam temperature after considerable time only. 


Entwicklung eines Diagramms zur Berechnung des natuer- 
lichen Wasserumlaufs in Wasserrohrkesseln und siedewasser- 
Reaktoren, K.JAROSCHEK, F.BRANDT. Brennstoff-Waerme- 
Kraft v 12 n 5 May 1960 p 189-96. Development of diagram 
to calculate natural water circulation in watertube boilers 
and boiling water reactors; equation includes all friction co- 
efficients and parameters, and is based on equations relating 
to forward velocity of water vapor; equation was evaluated 
for all relevant parameters with IBM 650 and presented in 
diagram. 

Estestvennaya tsirkulyatsiya pri nestatsionarnykh rezhi- 
makh, I.B.KHAIKIN. Teploenergetika v 6 n 8 Aug 1959 p 
38-43. Natural circulation during non-stationary conditions ; 
techniques for reliability calculation of circulation during 
yarious non-stationary conditions of boiler operation. 


Untersuchungen an Luftkanalsystemen von Dampferzeu- 
gern zur Bestimmung der Mengenstrom- und Druckverteilung, 
R.POHLE. Brennstoff-Waerme-Kraft v 12 n 3 Mar 1960 p 
108-13. Investigations of air duct systems of steam generators 
to determine mass flow and pressure distribution; it is shown 
that problem of air distribution in air duct systems of steam 
generators can be solved with electric analog using simple 
procedure; limitations of application. 


Untersuchungen ueber den Reibungsdruckverlust von Was- 
ser/Dampf-Gemischen, K.JAROSCHEK, F.BRANDT. Brenn- 
stoff-Waerme-Kraft v 11 n 9 Sept 1959 p 407-13. Study of 
pressure loss due to friction in water/steam mixtures and 
forward velocity of steam in vertical boiler tubes; in meas- 
uring full size water circulation model, known values of 
pertinent factors were extended for upward flow of water- 
steam mixture to 2850 psi in tube with 2.26 in. 10; analysis 
of results permitted separation of forward velocity into real 
part and another part, caused by parabolic distribution of 
density. 

Cleaning. See Boilers—Maintenance and Repair. 

Combustion. See Boiler Control—Combustion; Boiler Firing. 

Cyclone. Application of Cyclone-Furnace Firing to Industrial 
Boilers, C.T.SMITH. ASME—Paper n 59-SA-53 for meeting 
June 14-18 1959 20 p. Availability, efficiency and economic 
problems of operators whose primary fuel is bituminous coal 
and steam generating unit capacity lies between 100,000 and 
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500,000 lb/hr; advantages of cyclone furnace firing are 
ability to burn wide range of coals, rapid and safe multifuel 
selection, freedom from furnace explosions, greater reliability, 
lower costs, minimum air pollution, less space required, etc. 


Czechoslovak Development Boilers with Cyclone Furnaces, 
B.LIMPOUCH. Czechoslovak Heavy Industry n 1 1960 p 11-30. 
Introduction of cyclone combustion method represents new 
approach that affords higher efficiency of combustion equip- 
ment with reduction of investment cost; Czechoslovak patent 
84470 covers two pass vertical cyclone furnace of 75 tph 40 
atm g, 420 C operation, developed through experience gained 
in pilot research plant; description of design includes features 
of fuel preparation, air heater, combustion controls, and out- 
door design; diagrammatic sketches of vertical cyclone boiler, 
reconstructed sectional boiler with cyclone furnace and others. 


First Cyclone Fired Boilers in Canada and Some Aspects 
of Their Early Operation, E.K.AKIN. Eng J v 42 n 10 Oct 
1959 p 85-95. Steam power plant at Halifax, NS comprises 
two cyclone fired boilers with combined peak load capacity 
of 1,000,000 lb of steam per hr for production of 180 Mw; 
sectional elevation of boiler and cyclone furnace, and power- 
house layout are shown; coal feeder arrangement between 
bunkers and cyclone furnace; slag tank arrangement; chart 
of typical sieve analysis of crushed coal is given; operational 
difficulties and their remedies. 


Issledovanie eksperimental’noi  gorizontal’noi _ tsiklonnoi 
kamery goreniya s vozdushnym okhlazhdeniem, B.D.KATS- 
NEL’SON, A.A.SHATIL. Teploenergetika v 6 n 9 Sept 1959 
p 39-46. Experimental air cooled cyclone combustion chamber 
of horizontal type; laboratory adjustments and tests carried 
out on chamber having slag tap installation, and fired by 
pulverized coal. 


Deposits. See Boiler Corrosion and Deposits. 


Design. See also Boiler Firing—Pressurized; Boilers—Cyclone ; 
Boilers—Packaged; Boilers—Slag Tap. 


Changing Factors in Utility Boiler Design, J.IL.ARGER- 
SINGER. Elec Light & Power v 38 n 14 July 15 1960 p 52-5. 
New problems created by trend to larger size units and 
greater efficiencies; solution is further advancement in reli- 
ability through improved materials and fabricating methods, 
design, operating procedures, and more dependable auxiliaries, 
instruments, controls and interlocks. 


Industrial Boiler Design, T.B.HURST, C.C.HAMILTON. 
Mech Eng v 82n 3 Mar 1960 p 52-7. How advent of industrial 
boilers for specific fuels and fuel burning equipment led to 
change in common boiler design parameters; furnace size and 
wall construction for oil and gas firing; design parameters 
for coal firing by stoker, wall construction for stoker firing; 
cinder reinjection consideration in spreader stoker furnace 
design; superheater design; boiler tube bank design. Paper n 
59-A-78. 

New Design of Vertical Boiler. Steam Engr v 28 n 333 
Aug 1959 p 346-7. Details of new three-pass vertical boiler 
having efficiency of greater than 80%, equivalent to packaged 
horizontal boilers, developed by Cochran & Co Ltd; there are 
ten sizes with diameters between 4 ft 9 in. and 8 ft 6 in. 
rated between 1750 and 83800 lb/hr at 212 F; new features 
permit simple conversion to coal firing, and include design 
factors which increase heat transfer rate and reduce exit gas 
temperatures. 


Oil Fuel and Sectional Boiler, G.J.GOLLIN. Inst Fuel—J v 
33 n 234 July 1960 p 310-17, 1 plate. General design prin- 
ciples and use of liquid fuel is bringing about changes in 
boiler design; advent of on-off burner has introduced new 
problems concerning boiler expansion and initiation of gas 
flow; for larger boilers modulating burner may provide solu- 
tion; elimination of water-cooled firebars emphasizes need 
to minimize heat loss through boiler floor; it is shown that 
boilers, specifically designed for liquid fuel, have made oper- 
ating efficiency of 80% generally obtainable. 


Recent Boiler Design Practice, W.H.ROWAND, E.G. KIS- 
PERT. ASME—Paper n 59-A-176 for meeting Nov 29-Dec 4 
1959 31 p. Super clean stacks and extension of remote, cen- 
tralized operation are becoming increasingly important; 
design developments initiated by Babcock & Wilcox Co are 
described. 21 refs. 


Teplovoi raschet kotel’nogo agregata na _ vycheslitel’noi 
mashine Ural, M.P.SIMOYU, F.A.VUL’MAN, S.A. 
STAVTSEVA. Teploenergetika v 6 n 9 Sept 1959 p 32-9. 
Thermal design of steam generating unit using Ural com- 


puter; method developed by All-Union Thermal and Boiler- 
Turbine Institutes. 


Water Separator of Sulzer Monotube Steam Generator, G. 
PETER. Sulzer Tech Rev v 41 n 8 1959 p 17-25. Trend to- 
wards higher live-steam pressures raised problem of whether 
water separator retains its full efficacy at very high sub- 
critical pressures; summary of investigations carried out into 
mathematical and practical aspects of its design, capacity for 
eliminating solids and general effect on operation of boiler: 
basis of calculation and mode of operation; effect of separator 
on operation of monotube system. 


BOILERS—Continued 
Explosions. Preventing Furnace Explosions, W.L.LIVING- 


STON. Combustion v 32 n 3 Sept 1960 p 26-33. Satisfactory 
system which can prevent furnace explosions will include many 
interrelated devices and subsystems; conditions that will pro- 
duce combustion chamber “‘puff’’, and proper relationship of 
flame detector to system capable of preventing those condi- 
tions are discussed; scope for development work which should 
be done before furnace protecting system can be assembled is 
presented. 


Failure. Boiler Tube Failures—Open Question, R.C.ULMER, 


E.P.PARTRIDGE, I.B.DICK. Combustion v 31 n 6 Dec 1959 
p 43-52. Further discussion of topic ‘“Water Side Boiler Tube 
Failures” by R.C.ULMER, Combustion, Aug 1959; additional 
and divergent views presented by participants representing 
water treatment companies and consultants, public utilities, 
and boiler manufacturer regarding techniques of chemical 
treatment and boiler operation. 

Water Side Boiler Tube Failures—Their Origin and Treat- 
ment, R.C.ULMER, J.C.McCABE. Combustion v 31 n 2 Aug 
1959 p 47-51. Discussion of factors of water treatment and 
boiler operation which influence tube failures. 


Feedwater. See cross references under Feedwater. 

Forced Circulation. See Boilers—Circulation. 

Inspection, See Boiler Codes. 

Maintenance and Repair. See also Boiler Corrosion and De- 


posits; Boilers—Marine. 


Die Entfernung von Rost und Zunder aus Dampferzeugern, 
E.SEYB. Brennstoff-Waerme-Kraft v 12 n 1 Jan 1960 p 9-13. 
Removal of corrosion and scale deposits from steam genera- 
tors; experience gained with chemical boiler cleaning; based 
on chemical cleaning tests with acids and boiling tests with 
alkaline phosphates and with complex compound, suitability 
of various methods for certain types of boilers is discussed ; 
possible difficulties which may occur after chemical treatment. 


Economic-Type Boiler Defects and Repairs, S.D.SCORER. 
Steam Engr v 28 n 330, 331, 332, 333, 3834 Apr 1959 p 224-8, 
May p 276-82, June p 293-5, Aug p 342-5, Sept p 375-7. Apr: 
Repair and maintenance of Economic and packaged boilers. 
May: Furnaces; tables for easy calculation of safe working 
pressure. June: End and tube plates. Aug: Combustion cham- 
bers; stays and stayed surfaces, and other aspects of Scotch 
type fire tube boilers. Sept: Tubes and automatic controls; 
tube failures from corrosion and other factors; design and 


maintenance of automatic controls and associated safety de- 
vices. 


How We Rebuilt Our Boiler Bridges, H.A.LUDEWIG. 
Power Eng v 68 n 8 Aug 1959 p 95. Measures following col- 
lapse of bridge between front boiler wall and front drum, 
which threatened release of gas and flames into boiler room; 
technique that was employed in repair of four boilers is 


peered: method has given 5 yr of trouble free service to 
ate. 


Shot Cleaning of Convection Heat-Exchange Surfaces, D. 
HUMPHREY. Inst Fuel—J v 33 n 2381 Apr 1960 p 178-9. 
Background of method with reference to equipment used and 
requirements for installation; review of on-load or standby 
cleaning methods tabulated; advantages of dry method which 


does not affect flue gas dew point and is adequate to all types 
of convection heating surfaces. 


Marine. See also Air Preheaters; Boiler Corrosion and De- 


posits; Boiler Firing—Oil; Boilers—Refractory Materials; 
Steamships. 


Care and Maintenance of Watertube Boilers, W.R.HARVEY. 
Inst. Mar Engrs—Trans v 71 n 11 Nov 1959 p 333-53. Sug- 
gestions and precautions applicable to boiler units in modern 
steamship, taking into account different types of com- 
ponents; reference to design only where it has definite bear- 
ing on maintenance, and where some guiding principle can 
be given to reduce cost; endeavor has been made to give 


basic reason for given trouble and means to cure and if 
possible avoid repetition. 


Materials. See also Steel—Heat Resisting. 


Dlitel’naya prochnost kotel’nykh stalei vy usloviyakh pere- 
mennykh temperatur, I.N.LAGUNTSOV, L.I.FEDOTOVA. 
Teploenergetika v 6 n 9 Sept 1959 p 57-68. Protracted dura- 
bility of boiler steels under variable temperature conditions ; 
test with steels containing C 0.15%, Mn 0.62%, Si 0.22%, Cr 
1.0%, Mo 0.256%, V 0.23%, S 0.22%, P 0.020% and CG 0.09%, 


Mn 1.2%, Si 0.47%, Cr 19.0%, Ni 12.1%, Ti 0.409 
P 0.014%, respectively. 2 aux Babs CYNE Vos 


Monotube. See Boilers—Design. 
Packaged. See also Boilers— 


Maintenane ir; i 
—Industrial Plants. eands Repel eee 


Applications and Limitations of Packaged Boilers 
SON, T.CARTER. Instn Heating & Vent Engrs-J % 27 “Bent 
1959 p 161-71. Evaluation of thermal, mechanical, operating 
and economic aspects of boilers, which have fittings added to 
them prior to leaving manufacturers works, to obtain greater 
efficiency from units designed to use gas, oil or coal; methods 
for obtaining proper air to fuel ratios for good combustion ; 
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factors governing boiler feedwater, steam production and 
testing methods; unit applicable to space heating and domes- 
tic hot water supply in homes, hospitals, offices and factories. 

Refractory Materials. Experiments with Monolithic Arch in 
Stoker-Fired Water-Tube Boiler, D.B.PEPLOW. Brit Cer Soc 
—Trans v 59 n 4 Apr 1960 p 116-45 (discussion) 145-7. Con- 
struction and operation of monolithic ignition arch, which was 
installed to combat troubles from thermal spalling associated 
with more conventional firebrick arch; thermal gradients 
through arch were measured under varying conditions of 
operation and slow heating schedule evolved to minimize 
tendency to spalling; other factors influencing ignition arch 
deterioration are discussed. 


Recommended Methods for Application of Mouldable and 
Castable Refractories. Inst Mar Engrs—Trans v 72 n 6 June 
1960 (Supp sec) p i-ili. Report of Marine Boiler Refractories 
Committee set up by British Shipbldg Research Assn and Brit 
Ceramic Research Assn; instructions cover: anchoring and 
supporting of moldable structures, ramming moldable material 
into place, and preparing special shapes made of castable 
material; firing and curing for new constructions and for 
relining on ships in service; patches for walls with spalling. 

Use of Refractory Concretes in Steam Generating Plant. 
Eng & Boiler House Rev v 75 n 8 Mar 1960 p 74-82. De- 
mands for increased steaming rates, and problems of mainte- 
nance, have led to greater use of refractory concretes (cast- 
able refractories) ; in addition to Cement Fondu (tempera- 
ture limit of 1350 C) Secar 250, pure Ca(AlO2)2, containing 
less than 1% impurity with temperature limit of 1800 C has 
been developed; strength, thermal, and service characteristics 
of refractories are discussed; installation in shell-type, and 
oil-fired boilers described. 


Slag. See Boiler Corrosion and Deposits. 


Slag Tap. Relationship of Coal Ash Viscosity to Chemical Com- 
position, W.L.SAGE, J.B.McILROY. Combustion v 31 n 5 
Nov 1959 p 41-8. Study of coal ash behavior in temperature 
range suitable for liquid ash removal; effect of this property 
on boiler design and fuel characteristics; description of 
method for predicting slag viscosity from ash analysis and 
fusion temperature; method for predicting flux requirements 
to obtain desired slag flow characteristics from unsatisfactory 
fuel. 


Turbo-Furnace, J.D.WILLIAMS. Inst Fuel—J v 33 n 232 
July 1960 p 328-36, 1 plate. Development of slag tap boiler, 
prototype of which was designed in 1957 as means of solving 
fly ash disposal problem in West Virginia chemical plant; 
design of later developments using variety of fuels, including 
natural gas, oil and coal; descriptions of high speed pul- 
verizers and directional flame burners; operational experi- 
ence; economic and operational advantages. 


Superheaters. See Superheaters. 


Testing. Pressione di prova per i tubi di caldaia, DAANNARA- 
TONE. Termotecnica v 14 n 1 Jan 1960 p 29-32. Pressures 
to apply for hydraulic testing of boiler tubes; critical exami- 
nation of proposed revision of pressure code existing in 
Italy ; investigation of pressure tests; graphical data. 

Space Age Hydrostatic Test, R.A.NICKERSON. Combustion 
v 31 n 7 Jan 1960 p 30-1. Use of small vacuum pump for 
removal of entrapped air from complex circuitry of modern 
boilers is recent innovation of large economic value; time 
required to complete hydrostatic test is drastically reduced ; 
in addition, detection of pinhole leaks, which must invariably 
occur in more than 16,000 field welds, makes pre-operational 
repairs possible, thereby eliminating costly future outages; 
synopsis of hydrostatic test performed on new unit at Mystic 
Station of Boston Edison Co. 

Water Tube. See Boilers—Circulation; Boilers—Marine; Boil- 
ers—Refractory Materials. 

BOILERS, WASTE HEAT. See Petroleum Refineries—Power 
Supply. 

BOILING WATER REACTORS. See Nuclear Reactors. 

BOLOMETERS 

Coaxial Film Bolometer for Measurement of Power in 
U.H.F. Band, I.A-HARRIS. Instn Elec Engrs—Proe v 107 pt 
B (Electronic & Communication Eng) n 31 Jan 1960 p 67-72. 
Design of bolometer for all frequencies between 200 Me and 4 
Ge and factors affecting its accuracy; instrument satisfies 
requirements set to transfer element for comparison of UHF 
with d-c power; range of power that can be handled directly 
by instrument is 2-200 Mw, but smaller and larger bolom- 
eters may be designed on principles described. Paper 3146 E. 

Criteria for Choice of Superconducting Bolometer, B. 
LALEVIC. J Applied Physics v 31 n 7 July 1960 Dp 1234-6. 
Criteria for choice of superconducting bolometer given on 
basis of correlation between noise and value of surface 
boundary energy at interface between normal and supercon- 
ducting laminas; attempt made to evaluate noise on basis of 
Thomas-Fermi approximation; pertinence to measurement of 
extremely low RF and microwave power. 

High-Speed Bolometer, H.E.STUBBS, R.G.PHILLIPS. Rev 
Sci Instruments v 31 n 2 Feb 1960 p 115-18. Bolometer, in- 


BOLOMETERS—Continued 


tended for measuring radiation from nuclear fireballs, is 
made by successive depositions of insulating layer and gold 
sensing element upon copper block which serves as heat 
sink; response time is of approximately 50 w sec. 


Oksidnye kobal’to-margantsevye poluprovodnikovye bolo- 
metry, A.L.BURKIN, I.T.SHEFTEL. Fizika Tverdogo Tela v 2 
n 2 Feb 1960 p 288-96; see also English translation in Soviet 
Physics, Solid State v 2 n 2 Aug 1960 p 267-74. Cobalt- 
manganese semi-conducting oxide bolometers; techniques of 
measuring characteristics; design of three types of devices; 
parameters of semiconductor oxide bolometers do not agree 
with those of other types; general and threshold sensitivity 
values of semiconductor oxide bolometers exceed those of 
germanium bolometers, 


BOLTS AND NUTS 


See also Aircraft Manufacture—Fasteners; Concrete Con- 
struction—Anchorages; Fasteners; Mines and Mining—Roof 
Supports; Steel Structures—Connections. 


Bolt Bending Stresses, F.STRASSER. Design Eng v 6 n 4 
Apr 1960 p 48-9. Although screws and bolts are designed 
chiefly for axial loads, they are often subjected to bending or 
shearing stresses; where this occurs, design must include 
some means of overcoming these stresses; four simple solu- 
tions are outlined. 


Close-Fit Bolt Assemblies, W.S.BROWN. Machine Design v 
31 n 26 Dec 24 1959 p 102-3. How to meet special joint re- 
quirements by combining certain standard bolts with holes 
reamed to suit bolt body diameter. 


Fasteners for Heavy-Duty Equipment, W.R.RACINE. As- 
sembly & Fastener Eng v 3 n 3 Mar 1960 p 49-51. Descrip- 
tion of locknuts which are available up to 4 in. for use in 
earthmoving machinery, farm implements, crawler tractors, 
metalworking presses, mining equipment, ete; locknuts elimi- 
nate drilling holes in bolts for insertion of safety wire, 
provide easy serviceability of parts subject to much wear, cut 
cost of assembly, and permit more accurate application of 
torque. 


Fatigue Strength of Five Types of Stud, A.F.C.BROWN, 
W.McCLIMONT. Engineering v 189 n 4901 Mar 25 1960 p 
430. Digest of study of British Shipbldg Research Assn on 
various designs of mild steel stud when subjected to pure 
axial loading; collar relieving groove, bottoming, normal and 
recessed studs were used; stress distribution was investigated 
using frozen stress method of 3-dimensional photoelastic stress 


analysis, and fatigue tests were made; results shown in 
curves. 


High-Strength Bearing Bolts Lock Joints on Insertion. Iron 
Age v 185 n 10 Mar 10 1960 p 132-3. Bolts manufactured by 
Lamson & Sessions Co are structural bolts with rows of 
knurled shanks that prevent slippage, by engaging joint mate- 
rial before nuts are applied; front of each knurl is ball- 
shaped for easy driving, while reliefs on knurls lock joint by 
hooking action; description of performance; comparison with 
other fasteners. 


High Strength Bolting, H.MARTIN. Welding & Metal Fab- 
rication v 28 n 8 Aug 1960 p 825-9. Design of high strength 
bolt; where and how bolts are used; tightening methods; 
future prospects. 


High Strength Structural Bolting, F.E.GRAVES, R.C.KIDD. 
Assembly & Fastener Eng v 3 n 4 Apr 1960 p 39-43. Pre- 
fabrication of structural steel by riveting is compared to 
bolting with high tensile fasteners; cost comparison, and 
shop studies on trusses, braces, and beams indicate that use 
of high tensile or high strength bolts in place of rivets will 
result in 66% production increase. 


Interrupted-Rib Bolts Advantageous for Towers, S.C. 
DICKERHOFF, Jr. Civ Eng (NY) v 30 n 2 Feb 1960 p 52-3. 
High strength bolt-nuts used in transmission tower construc- 
tions for Quebec Hydroelectric Commission have flattened 
head for better driving and short taper at rib end for easy 
insertion into hole; hard ribs burnish grooves in holes but do 
not peel off while being driven and do not pack material 
under head; rib length of bolt is adapted to thickness of 
plates; tests showed that interrupted-rib bolts are stronger 
than standard types and they completely fill hole. 


New Thread Design Doubles Life of Nut-Bolt Combina- 
tions, Iron Age v 185 n 2 Jan 14 1960 p 71-3. New nut thread 
design developed by Elastic Stop Nut Corp, more than doubles 
fatigue life of high tensile nut-bolt combinations; use of 
more flexible lower nut threads, and introduction of special 
small angle countersunk at bottom, helps achieve more even 
distribution of stresses as evidenced by photoelastic studies; 
greater fastener reliability is of great importance to aircraft 
industry; sketches and tabular data. 

Prestressed Bolt, J.G.McCLURE. Machine Design v 32 n 19 
Sept 15 1960 p 173-4. New analysis of old design problem 
presents argument that added force always causes increases 
in bolt stress. 


Realistic Evaluation of Factor of Safety of Bolted Bracket, 
B.W.SHAFFER. Int J Mech Sciences v 1 n 1 Jan 1960 p 
135-48. Analysis of bolted bracket subjected to pure bending 
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moment sufficient to induce first elastic, then elastic-plastic, 
and finally fully plastic stress distribution within supporting 
bolts; when held by three equally spaced bolts, bracket can 
resist 28% more load than indicated by conventional analysis ; 
it is suggested that factor of safety be defined as ratio of 
load-carrying capacity of unit, including effect of plastic flow, 
to maximum specified external load. 


Vorgaenge beim Eintreiben von Setzbolzen in Stahl, K.A. 
EBERT, W.HOMANN. Archiv fuer des Eisenhuettenwesen v 
31 n 3 Mar 1960 p 145-51. Phenomena in driving of bolts into 
steel: investigation on 40x40 mmipieces of 5 carbon steels 
(0.04-0.5% CC), in different states of heat treatment, into 
which bolts of hardened steel (0.6% C) were shot; main fac- 
tors determined were structure of bolt and cube, particularly 
in contact zone, and depth and rate of penetration of bolt, 
including dependence on cube temperature; metallurgical in- 
terpretation of results. 


Which Thread... Coarse or Fine? W.G.WALTERMIRE. 
Machine & Tool Blue Book v 55 n 2 Feb 1960 p 116-18, 120-2, 
124, 126-8; see also Machine Design v 32 n 6 Mar 17 1960 p 
134-40. Strength considerations regarding use of fine or 
coarse thread; torque and tension of cold headed bolts and 
strength of cold forged nut blanks studied; when fine or 
coarse threads should be used; cost aspect. 


Cold Heading. See also Bolts and Nuts—Manufacture; Metals 
and Alloys—Cold Heading. 


Ermittlung der Presskraefte bei der spanlosen Umformung 
auf mehrstufigen Quertransport-Kaltpressen, A.WOLF, B. 
HATEBUR. Draht v 11 n 5 May 1960 p 234-40. Determination 
of upsetting forces in deformation on multistage cold heading 
transfer press; emphasis is on development of measuring ap- 
paratus based on strain gage measurements transferred elec- 
trically to electron beam oscillograph for recording by special 
camera; results of actual measurements during fabrication 
of bolts of low and medium carbon steels. 


Finishing. See Protective Coatings—Chromate. 
Manufacture. See also Steel Heat Treatment—Case Hardening. 


Tube-Nut Production Goes Chipless as Cold-Heading Turns 
in Savings, D.VERNA. Machy (NY) v 66 n 7 Mar 1960 p 
121-6; see also Machy (Lond) v 97 n 2490 Aug 3 1960 p 
258-62. Manufacture at Rochester Products Division of GM, 
of hollow coupling nuts for brazed tubing employed in 
automobile fuel and similar fluid lines; scrap losses eliminated 
and efficiency increased in chipless machining by successive 
cold heading and thread rolling; operations described. 


Standards. Bolt, Nut and Rivet Standards. Industrial Fasteners 
Institute, Cleveland 13, Ohio; 3rd edition 287 p. Square and 
hex, round head, track and plow bolts; studs; bent bolts; 
nuts; cap and set screws; socket head screws; machine and 
wood screws; tapping screws; screw threads; small and large 
rivets; plain washers; fastener specifications and standards; 
fastener materials and processes; application data; weights. 


Testing. Converted Bolt Testers Fill Gap. Iron Age v 186 n 5 
Aug 4 1960 p 120. Outdated universal testing machines were 
converted for stress rupture testing of bolts by Standard 
Pressed Steel Co by simple addition of standard 2000 F elec- 
trie resistance furnace to each machine; adaptation and range 
of operation is described. 


Environmental Testing of Space Age Bolts, H.S.BRENNER. 
Assembly & Fastener Eng v 3 n 10 Oct 1960 p 38-42. Objec- 
tive of tests was accumulation of design and engineering data 
on bolts intended for use under potential environmental tem- 
perature range from —3000 F to+ 1600 F; types tested, 
tensile values and load-strain curves of bolts to be used in 
satellite and missile applications; table gives strength proper- 
ties of bolts at various environmental temperatures. 


Krepezhnaya stal dlya energoustanovok s parametrami para 
140at, 570°, A.V.RATNER, A.C.PANICHEVA. Metallovedenie 
i Termicheskaya Obrabotka Metallov n 3 Mar 1959 p 28-32. 
Steel for assembly of coupling flanges on ste>™ engines oper- 
ating at 140 atm and 570 C; results of analysis and testing 
of studs manufactured from different steel compositions, 
which satisfy standard specifications of initial fastening stress 
of 35 kg/mm, and final fastening stress of 10 kg/mm? after 
10,000 hr service. 


Static Tension Tests of Compact Bolted Joints, R.T.FORE- 
MAN, J.L.RUMPF. ASCE—Proce v 86 (J Structural Div) n 
ST6 June 1960 Paper n 2523 p 78-99. Tests of large butt 
joints, fabricated from A7 steel and fastened with A325 bolts 
arranged in compact patterns, indicate that present design 
specifications are unduly conservative with respect to shear 
strength of bolts; test setup and procedure. 


Versuche zur Anwendung vorgespannter Schrauben im 
Stahlbau—2. O.STEINHARDT, MOEHLER. Deutscher Aus- 
schuss fuer Stahlbau—Berichte n 22 pt 2 1959 64 p. Experi- 
ments on use of high tensile bolts in steel construction; new 
tests deal with proper shaping and skid resistance of bolts and 
with durability of bolted joints; use of steel 87 and 52 in 
manufacture; distribution of bolts considering expansion of 
structure; discussion of German standardization. Part 1 in- 
dexed in Engineering Index 1955 p 115. 


BOLTS AND NUTS—Continued 


What About Fastener Fatigue? F.R.KULL. Assembly & 
Fastener Eng v 3 n 10 Oct 1960 p 55-6. Factors of stress 
concentration and notch sensitivity are examined relative to 
determining points of failure. 


Tightening. Controlling Nut Tightness with Relays. Assembly 
& Tastonck Eng v 2 n 7 July 1960 p 39-40. Method, used in 
assembly of meter-relays, indicating meters, controlling watt- 
meters and other controlling instruments, is based on prin- 
cipal that tightness is proportional to load on electric motor ; 
28 v d-c aircraft type motors rated at .002 hp drive nuts 
until load reaches pre-set point when motor shuts off ; to 
control nut tightness, simple version of load sentry is used; 
method is applicable to assembly of other products. 


How Lubrication Affects Torque-Tension Relationships, 
E.B.PALMER. Assembly & Fastener Eng v 3 n 9 Sept 1960 
p 36-42. Methods for specifying and achieving predictable 
and proper induced tensile stress (preload) consistently for 
bolts loaded primarily in tension; variables of torque-tension 
relationship under dry torquing; use of MIL-T-5544 com- 
pound as lubricant for bolts used in aerospace projects ; deter- 
mining desired tensile strength. 


Scott Outboard Licks Fastener Vibration. Assembly & Fast- 
ener Eng v 3 n 11 Nov 1960 p 47-8. To prevent screws, bolts 
and nuts on outboard engines from loosening due to vibration, 
Seott outboard motors uses liquid sealant which is applied 
by tumbling and which hardens into plastic bond when con- 
fined between closely fitting metal parts. 


Torque Considerations In Design, E.G.WERTHEIMER. As- 
sembly & Fastener Eng v 3 n 1 Jan 1960 p 39-48. Considera- 
tion of loading and friction as well as use of proper tools to 
prevent improper final assembly or failure in field of bolt and 
nut; factor of tension in applying fasteners to flexible type 
joints; measuring amount of turn; factors affecting torque 
values are given. 

BOMB CALORIMETERS. See Calorimeters. 
BOMBERS. See Aircraft, Military—Bomber. 
BOMBS AND BOMBING 

See also Explosions—Nuclear. 


Optimum Size and Hardness of Sites for Storage of Nuclear 
Weapons, J.M.DOBBIE. Operations Research v 8 n 3 May- 
June 1960 p 338-55. Methods developed for estimating to what 
extent existing and converted sites should be used for this 
purpose, and to answer questions, such as whether unoccupied 
sites should be used as decoys, size and hardness of new sites, 
and whether these sites should be compact or dispersed over 
large areas. 


Quelques aspects scientifiques et techniques de la bombe 
A francaise, N.VICHNEY. Nature (Paris) n 3299 Mar 1960 
p 117-21. Some scientific and technical aspects of French 
atomic bomb; bomb engine manufacture; thermal and blast 
effects; radiation; radioactive fallout. 
BOOKBINDING 


High-Speed Bookbinding. Adhesives Age v 2 n 7 July 1959 
p 39-42. Description of manufacture of bound books; ad- 
hesives are used for end-sheet application, gluing off, back- 
lining, case making, and casing-in; glossary of bookbinding 
terms included. 

Slotted Binding. Adhesives Age v 2 n 12 Dee 1959 p 38-40. 
Recent adhesive technique for publishing industry eliminates 
wire stapling and provides magazines and books of greater 
binding strength; binding adhesive is animal glue; binding 
methods. 

BOOLEAN ALGEBRA. See Mathematics. 
BORATES 
See also Glass—Constitution. 


Core Logs from Five Test Holes Near Kramer, California, 
W.K.BENDA, R.C.ERD, W.C.SMITH. US Geol Survey—Bul n 
1045-F 1960 p 319-983, map, plate. Drill sites are in topo- 
graphic basins where gravimetric and geologic surveys indi- 
cated presence, beneath alluvium, of thick section of Quater- 
nary and Tertiary sedimentary and voleanie rocks; three 
holes penetrated colemanite bearing sediments; sections of 
rocks penetrated in three holes are similar; colemanite is in 
fine grained sediments; these lie below sands and gravels, 
which are about 600 to 800 ft thick. 


O datolitovoi mineralizatsii v skarnovykh mestorozhdeniyakh 
Urala, V.A.DUNAEV. Geologiya Rudnykh Mestorozhdenii n 4 
July-Aug 1959 p 121-6. Datolite mineralization of skarn de- 
posits in Urals; basie types of datolite mineralization and 
conclusions concerning regularities of its occurrence. 

BORAX. See Boron; Boron Compounds. 


BOREHOLES 


See also Rock Drilling; Shaft Sinking; Water Wells. 


Stand und Aussichten des Grosslochbohrens im westdeut- 
schen Erzbergbau, G.SCHMOLL. Zeit fuer Erzbergbau u Me- 
tallhuettenwesen v 13 n 5 May 1960 p 223-8. Status and pros- 
pects of large diameter borehole drilling in West German 
metal mines; drilling machines and tools used to drill bore- 
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Circulating Media. 


Deflected. 


Dip Indicators. 
Exploratory. 


BOREHOLES—Continued 


holes over 800. mm in diam; examples of application; prob- 
lem of large diameter drilling in very solid rocks. 


‘ Aerodinamicheskie khrakteristiki tsirkulyat- 
sionnoi sistemy skvazhin s produvkoi pri kolonkovom razve- 
dochnom burenii, N.S.MAKURIN, B.S.FILATOV. Razvedka i 
Okhrana Nedr v 25 n 6 June 1959 p 18-27. Aerodynamic char- 
acteristics of borehole circulation system using compressed air 
in exploratory core drilling; calculation of pressure losses in 
dry boreholes 1000 to 1500 m deep. 


Application of Bentonite Mud Circulation to Obtain High 
Core Recovery on Mesabi Range, I.L.REID. Pennsylvania 
State Univ—Mineral Industries Experiment Station—Bul n 
72 Mar 1960 p 19-22. Use of mud coring in unaltered taconites 
would not generally result in improvement: in sampling 
beneficiating ores and decomposed taconite, however, it has 
already succeeded in obtaining better samples at commen- 
surate costs as compared with old methods. 


Burenie razvedochnykh skvazhin stal’noi drob’yu s ochistkoi 
zaboya vozdukhom, E.A.KOZLOVSKII. Razvedka i Okhrana 
Nedr v 25 n 12 Dee 1959 p 36-9. Air drilling of exploratory 
wells with steel shot; advantages of using air as circulating 
medium during shot drilling in hard formations. 


Use of Foam-Producing Agents in Drilling, W.C.GOINS, Jr. 
H.J.MAGNER. Pennsylvania State Univ—Mineral Industries 
Experiment Station—Bul n 72 Mar 1960 p 89-95. When water 
is encountered with air or gas drilling, balling or increased 
costs result; use of foam producing agents to effect removal 
of cuttings and water at operable pressures has done much 
to extend benefits of air drill to include wells with water 
flows of up to 200 bbl/hr; chemicals, equipment, and tech- 
niques employed. 


Magnetically Unaffected Craelius Dip Indicator for 
Drill Hole Surveys, E.B.ROXSTROM. Pennsylvania State 
Univ—Mineral Industries Experiment Station—Bul n 72 Mar 
1960 p 51-60. Dip indicator has wide range for dip determina- 
tions; any angle of inclination over 5° from horizontal down 
to vertical can be measured; accuracy of dip determinations 
is plus or minus 0.1 to plus or minus 0.2°; same instrument 
can be used upwards as well as downwards, and, can be used 
also for deviation surveys off horizontal; such deviations must, 
however, exceed 5°. 


New Borehole Survey Instrument Developed. S African 
Min & Eng J v 71 n 3497 Feb 12 1960 p 365. Survey instru- 
ment uses electronic principles and flux valve principle for 
continuously recording direction and inclination of small 
diameter boreholes down to depths of 10,000 ft; two in- 
clinometers are provided, each moving in plane mutually at 
right angles to that of other; knowing planes of inclinom- 
eters, direction of hole is determined; compass of electronic 
borehole survey instrument uses flux valve principle. 


New Etch Reading Chart, V.THOMPSON, J.D.CUMMING. 
Can Min J v 81 n 7 July 1960 p 53. Improvements made in 
determining dip angle of diamond drill hole by acid etch 
method; advantages of printed true dip etch reader area 
include cheapness, simplicity, visibility and ease of reading ; 
automatic correction for capillarity, no mechanical equipment 
is required, measurements are made in contact with actual 
etched line, complete record of dips and deviations in hole 
can be entered on one chart. 

Opyt po usovershenstvovaniyu sposobov bureniya naklon- 
nykh skvazhin, V-F.PAVLOTSKII, V.A.PETROV, A.V.POTA- 
POV. Razvedka i Okhrana Nedr v 26 n 1 Jan 1960 p 31-6. 
Experience with perfection of drilling methods for slanting 
boreholes; use of whipstock and its positioning in borehole ; 
nomograph for calculating angle of axial rotation of whip- 
stock as function of slant and required deflection. 


See Boreholes—Deflected. 


Bokovoi sverlyashchii gruntonos i  perspektivy 
primenteniya ego v razvedochnom burenii, I.N.SOKOLOV. 
Razvedka i Okhrana Nedr v 26 n 1 Jan 1960 p 28-31. Side 
drilling sampler and prospects of its application in explora- 
tory rock drilling; device may be lowered into borehole on 
cable used in electric logging; electric drives initiate, through 
hydraulic system, positioning of sampler and taking of core 
sample; system is remotely controlled. 

Core Drilling, N.M.SPANOS. Mechanization v 24 n 4 Apr 
1960 p 91-3. Program to obtain cores of Pittsburgh seam; 
coal cores were analyzed for sulphur and ash content, and 
washability curves were prepared from sink-and-float tests ; 
isopach maps and their utility in predicting bad roof. 


Deep Hole Exploration Drilling at Marcona, Peru, J.J. 
HAYES. Pennsylvania State Univ—Mineral Industries Experi- 
ment Station—Bul n 72 Mar 1960 p 83-7. Three standard 
drills, with only minor modifications, have produced nearly 
750,000 ft of advance spread over more than 4500 holes to 
depths sometimes exceeding 500 Ets this has been done unger 
frequently difficult working conditions at field costs we 
under $1.00/ft; many million tons of high grade iron ore 
have been proved in area. 


: F ‘ 0 
ill Deep Boreholes, T.F.GASKELL. Engineering v 19 
SPLODELeuE TD: 1960 p 327-9. To obtain samples of Earth’s 
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mantle, holes 10-mi deep will have to be bored; figure is 
determined by project ‘‘Mohole’”’; possible use of rotary or 
percussion drills is considered, and also advanced techniques 
which utilize shock waves, heat, etc; it is suggested that 
combination of diamond drill bits driven by turbo-drill, using 
water as circulating fluid, and lowering and raising drill pipe 
with automatic hydraulic lift might be solution. Before 
British Assn. 


Drilling of Kennecott Copper Corporation’s Safford Project 
Graham County, Arizona with Emphasis on Core Recovery, 
A.COOK, S.K.SMYTH. Pennsylvania State Univ—Mineral In- 
dustries Experiment Station—Bul n 72 Mar 1960 p 7-10. Large 
footage drilled during past 4 yr shows best recoveries have 
been made using wireline drills, chrome-plated inner tubes, 
drillmg muds instead of water, and incentive of penalty 
clause in contract. 


Ekonomicheskaya  effektivnost beskernoyogo bureniya v 
geologorazvedochnykh organizatsiyakh, V.E.PRYANISHNI- 
KOV. Razvedka i Okhrana Nedr v 25 n 7 July 1959 p 21-5. 
Economic efficiency of full-hole drilling in geological explora- 
tory organizations; problems of applying this method in coal 
basins; analysis of process and efficiency of drilling in six 
categories of rocks. 


Experimental Rotary Core Drilling on Western Mesabi 
Range, E.R.RANDOLPH. Pennsylvania State Univ—Mineral 
Industries Experiment Station—Bul n 72 Mar 1960 p 15-17. 
Structure drilling reversing flow of water, using suitable 
goosenecks and stuffing boxes, and increasing pipe diameter ; 
Cleveland Cliffs instrumentation of rotary drill. 


K voprosy gidrogeologicheskogo oprobovaniya kartirovo- 
chnykh skvazhin, P.P.KLIMENTOV. Razvedka i Okhrana 
Nedr v 25 n 6 June 1959 p 47-50. Problem of ground water 
geological sampling of exploratory boreholes drilled during 
geological survey; problem of areas covered by thick Quater- 
nary overburden; use of ground water analyses in prospect- 
ing for blind ore bodies; design of devices for taking sam- 
ples of water. 


Meropriyatiya po povysheniyu vykhoda kerna, S.A.VOL- 
KOV. Razvedka i Okhrana Nedr v 25 n 12 Dec 1959 p 13-21. 
Measures to increase recovery of core; classification of rocks 
according to recovery of core; types of double tube core bar- 
rels ; development of trends in exploratory drilling techniques. 


Method for Securing Complete Cores. Petroleum Times v 
63 n 1624 Nov 6 1959 p 706. Use of polyester film, which is 
rolled into tube, inserted into inner tube of double tube core 
barrel and secured at lower end, forming plastic sheath to 
receive core as drilled; core is transported to laboratory; 
method is so successful that during prospecting for coal seams 
in Great Britain, strata thicknesses even in friable forma- 
tions can be measured to within 0.25 in. 


Ob avtomatizatsii spusko-pod’’*emnykh operatsii pri bu- 
renii, N.N.LITVINOV, V.G.KARDYSH, A.M.KORNEV, A.S. 
VOLKOV. Razvedka i Okhrana Nedr v 25 n 7 July 1959 p 
25-30. Automation of hoisting and lowering operations during 
drilling; analysis of auxiliary operations of borehole drilling ; 
possibilities of automation and interaction of mechanisms. 


Ob izbiratel’nom istiranii kerna pri razvedke shtokverk- 
ovykh mestorozhdenii, A.S.FIL’KO. Razvedka i Okhrana 
Nedr v 25 n 8 Aug 1959 p 13-17. Selective grinding of core 
during exploration of stockwork deposits; analysis of grind- 
ing of core in boreholes of molybdenum-tungsten deposit of 
Dzhidinskoe; thickness of ore veinlets ranges from several 
mm to 10-12 em; recommendations concerning method of 
drilling to reduce losses of core. 


Ob umen’shenii osevoi nagruzki na zaboi za schet sil treniya, 
K A.BOGOLYUBSKII, V.P.ZINENKO, A.N.KIRSANOV. Raz- 
vedka i Okhrana Nedr v 25 n 10 Oct 1959 p 26-9. Reduction of 
axial load at bottom of hole due to friction: calculation of 
friction forces and load reduction. 


Osnovnye naprayleniya rabot po sozdaniyu novoi burovoi 
tekhniki, N.B.VALAEV. Razvedka i Okhrana Nedr v 25 n 9 
Sept 1959 p 15-23. Basic trends in creation of new equipment 
for drilling exploratory boreholes; design of new rigs for 
diamond drilling, for drilling to depth of 15 to 50 m, for 
drilling to depth of 2000 m, for special purposes, such as 
groundwater studies and geochemical survey; improvement of 
existing equipment; design of bottom hole movers; auto- 
mation of drilling. 

Primenenie malogabaritnykh turboburovy v_ kolonkovom 
burenii, I.A.UTKIN, M.I.ISAEV, M.I.AGAPCHEV, V.G.AGA- 
FONOV, A.A.GALIOPA. Razvedka i Okhrana Nedr v 25 n 9 
Sept 1959 p 29-32. Application of small diameter turbodrills 
in core drilling; TSChM-5 in. turbodrills used with core bar- 
rels and cermet armored rotary core bit allow 80% recovery 
of 70 mm core without reduction of rate of drilling. 


Project Moho. Oil & Gas J v 57 n 52 Dee 21 1959 p 101-4. 
Likely spots where mantle can be reached by drilling mini- 
mum thickness of crust are north of Puerto Rico, and north- 
east of Guadalupe Island off coast of Baja California; beds 
to be drilled are 1000 ft of soft Cretaceous sediments, fol- 
lowed by more dense section, 4000 ft of volcanics or consoli- 
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dated sediments; below is layer of 13,000 to 15,000 ft of 
even denser material, possibly basalt; at base of basalt is 
Mohorovicie boundary. 


Schramm ‘“Rotadrill’” Demonstrated. Min & Chem Eng Rev 
v 52 n 10 July 1960 p 75-6. New rotary drill that can save 
time in drilling holes down to 1500 ft features easy and 
speedy change of steels; steels are changed by inserting un- 
locking key, disengaging thread, raising head and inserting 
another steel; complete mobility allows fast transportation ; 
change of steels is done in 2-5 min. 


Ustoichivost i deformatsiya kolonkovykh trub pri burenii, 
D.N.BASHKATOV. Razvedka i Okhrana Nedr v 25 n 9 Sept 
1959 p 23-9. Stability and deformation of core barrel during 
drilling; calculation of bending of core barrel caused by 
stresses developed during drilling. 


Writing Specifications and Contracts to Ensure Good Core 
Recovery, J.S.STEEL. Pennsylvania State Univ—Mineral In- 
dustries Experiment Station—Bul n 72 Mar 1960 p 11-13. 
Clauses to be included in contract concerning bonus for good 
core recovery, and footage bonus. 


Logging. See also Oil Well Logging. 


Development of Methods for Use of Punched Cards in Re- 
cording of Drill Logs in Exploration for Brown Coal, H.E.C. 
BEER. Australasian Inst Min & Met—Proc n 194 June 1960 
p 287-301. Punched card equipment, installed by State Elec- 
tricity Commission used for extraction of details from drill 
log records accumulating for over fifty yr. 


Izmerenie skorosti bureniya gidrodinamicheskim sposobom, 
P.F.PAL’YANOV. Razvedka i Okhrana Nedr v 25 n 8 Aug 
1959 p 21-5. Measuring rate of drilling by hydrodynamic 
method; design of hydraulic device for use in exploratory 
boreholes; mechanical logging by means of this device is 
expected to allow recording contact of country rock with coal 
seam during drilling. 

Orientirovka kerna zhelezistykh kvartsitov po izmereniyam 
s magnitrometrom M-2, Z.A.KRUTIKHOVSKAYA. Razvedka 
i Okhrana Nedr v 25 n 11 Nov 1959 p 87-41. Orientation of 
cores of banded iron ores according to measurements per- 
formed on magnetometer M-2; method of orientation of cores 
by magnetic polarity in formations dipping at angles over 
75-80°. 

BORIC ACID. See Boron. 
BORIDES. See Rare Earths. 
BORING. See Boring Machines. 
BORING MACHINES 


See also Aircraft Plants—Machine Tools; Drilling Ma- 
chines; Machine Tools. 


Burr Special-Purpose Boring Machines. Machy (Lond) v 
95 n 2459 Dec 30 1959 p 1385-8. Illustrated description of 
Burr machines, with special equipment for operations on vari- 
ous workpieces; 2-spindle vertical boring machine, with longi- 
tudinally indexing table, for boring liner holes in blocks for 
4- and 6-cyl engines; horizontal 2-way machine for boring 
holes in control valve housings; 8-way horizontal machine 
for operations on rear transmission housings for tractors; 
machine for boring, turning, and milling operations on oil 
pump bodies. 


Checking Machine Ways After Scraping, R.BELLMANN. 
Tooling & Production v 25 n 8 Nov 1959 p 41-4. Difficult 
problems in manufacturing horizontal jib borers; excellent 
results obtained for any one position of table, slides, and 
head stock by scraping parallelism relationships even closer 
than 0.0002 in.; fine hand scraping is necessary in most 
cases; proper conditions for fine measurement; tools and 
checking operations illustrated. 


Elephant Unit Speeds Drilling, R.E.KESHELMAN. Iron 
Age v 185 n 20 May 19 1960 p 154-5. New, and possibly 
largest to date, is horizontal boring unit designed by Walter 
P. Hill Ine, to perform high speed drilling, jig boring, gun 
drilling, reaming, topping, and related operations on atomic 
power components, with speed and precision made possible 
by numerical control; operation and performance of machine 
is described. 

Issledovanie i raschet zhestkosti stoek universal’no-rastoch- 
nykh stankov, V.V.KAMINSKAYA, E.A.KUNIN. Stanki i 
instrument v 31 n 2 Feb 1960 p 1-10; see also English trans- 
lation in Machines & Tooling v 31 n 2 1960 p 2-12. Investi- 
gating and calculating rigidity of universal boring machine 
columns; analysis of theoretical equations obtained and ex- 
perimental and theoretical results; effects of wall thickness 
and cross-sectional dimensions, cross-sectional shape, divid- 
ing walls and ribs; recommendations. : 


Special Engineering Report: Boring, W.E.HOFFMAN. Tool- 
ing & Production v 26 n 3 June 1960 p 56-62, 64-8. Four 
methods of establishing hole location; selection and use of 
boring machines; how to maintain their original accuracy; 
te adaptions; fixturing; cutting tools; gaging; boring 
aids. 

Vliyanie sposoboy ustanovki odnostoechnykh koordinatno- 
rastochnykh stankov na ikh zhestkost, V.V.KAMINSKAYA, 


BORING MACHINES—Continued 


F.A.FRANTSUZOV. Stanki i Instrument v 31 n 5 May 1959 
p 24-6; see also English translation in Machines & Tooling v 
31 n 5 1960 p 25-7. Effect of foundation mountings on rigidity 
of single column jig boring machines; results of investiga- 
tions to determine effect of machine tool mounting method on 
coordinate setting errors caused by bed deformations; recom- 
mendations for optimum distribution of foundation points. 


Control. See also Machine Tools—Control. 


New Boring Machine Setups Cut Process Time, Increase 
Output. Iron Age v 185 n 23 June 9 1960 p 104-5. Two six 
station hydraulically fed boring units (Heald Bore-Matics), 
manufactured by Heald Machine Co are reducing production 
time from 286 min to 46 min in machining of cast iron motor 
body; first unit completes bulk of work, avoiding chip prob- 
lems by use of progressive drilling; preset memory switch 
circuit allows all operations to be completed before advancing 
work to next station; all stations are interlocked for safety; 
operation and performance described. 


Speed Boring Mill Production With Fingertip Controls. 
Iron Age v 186 n 5 Aug 4 1960 p 118-19. New series of hori- 
zontal boring mills that can be controlled by only two fingers 
has been developed by Bullard Co; Dynamill unit has provi- 
sion for easy and accurate positioning of work and tool, and 
has additional feature of infinitely variable feed rate which 
ean be altered during cutting; design, operation and per- 
formance described. 


Tape-Controlled Jig Borer Takes on Third Dimension, 
W.VAN HORN. Tron Age v 185 n 2 Jan 14 1960 p 63-5. In- 
troduction of linear programming helped reduce errors in 
precision machining formerly attributable to human ele- 
ment; new tape controlled jig borer developed by Fosdick 
Machine Tool Co, Cincinnati, not only controls table and 
saddle locations, spindle feeds and speeds, but also depth of 
bore; description of operation and performance of equip- 
ment which has reduced manufacturing time by 50% at 
Lockheed Missiles and Space Div. 


Tape-Run Boring Mill Speeds Parts to Well Drillers, J.K. 
McGEE. Machy (NY) v 66 n 12 Aug 1960 p 129-31; see also 
Machy (Lond) v 97 n 2510 Dec 21 1960 p 1408-5. 54-in. 
Giddings & Lewis Numeripath-equipped vertical boring mill, 
is said to be first numerically controlled vertical boring mill 
ever built; machine is used in manufacture of oil field equip- 
ment at Gray Tool Co, Houston, Tex; this is first application 
of magnetic tape, continuous path machining outside aircraft 
industry; machine design described. 


Tools. See Boring Tools. 
BORING TOOLS 


Carbide Boring Bar Halves Machining Time, L.T.PARKER. 
Tool Engr v 44 n 1 Jan 1960 p 98-100. Rigidity of carbide 
makes it excellent material for long boring bars; close tol- 
erances can be held and metal removal rates are higher than 
with steel bars; hollow carbide boring bar has given out- 
standing results in machining long contour of powder cham- 
ber in gun tubes at Watervliet Arsenal. 


Precision Tool Holding, H.CONN. Machine & Tool Blue 
Book v 55 n 4 Apr 1960 p 105-8. Problem of boring precision 
hole and holding tolerances below .001-in. on efficient eco- 
nomic production line basis; conditions that must be observed 
and compensated for; most popular and advanced method of 
tool mounting for automation shown; tool with two single 
point tool bits and chamfering tool described is on Ex-Cell-O 
boring machine and holds bore tolerances below .001. 


Want to Increase Boring Production? . .. Inserts May 
Help, D.H.JOYCE. Carbide Eng v 12 n 2 Feb 1960 p 18-21. 
Six examples of savings made by replacing brazed boring 
tools with throwaway inserts; $10,700 saved in machining 
operations on first 100 powder chambers of 120 mm M58 gun 
tube at Watervliet Arsenal; rough and finish boring steel 
hubs; other cases described. 


BORON 


mee also Carbides; Geochemistry—Boron; Glass—Constitu- 
tion; Magnesite; Steel—Boron Content. 


Bor v_ poradakh i pegmatitakh V. Sayana, O.D.STAVROV 
V.G.KHITROV. Geokhimiya n 5 1960 p 405-13. Boron in hee 
and pegmatites of eastern Sayany Mountain Range; method 
of spectral analysis of exceedingly low boron contents in sili- 
cate rocks is developed; connection between tourmaline 
mineralization in pegmatites and higher boron content in 
parent intrusions is shown; 0.0001-0.0004% of boron is 


ns in quartz from pegmatites with tourmaline minerali- 
zation. 


Boron, T.H.H.SKEET. Mine & Quarry Eng v 26 n 2 Feb 
1960 p 60-6. Occurrence and production of boron minerals in 
world ; United States accounts for 85% of world’s production 
outside Soviet block; principal markets for borax and boric 
acid; past, present and future uses of boron compounds. 


Boron: Impressive Properties, Impressive Problems, D.N 
WILLIAMS. Space/Aeronautics v 83 n 5 May 1960 “nN 101-2, 
106, 108, 112. Discussion of boron as possible high tempera- 
ture structural or electronic material; data on physical, elec- 
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BORON—Continued 


tric, and optical properties; outstanding problem areas in 
boron technology. 


Comportamento all’ossidazione a temperatura elevata del 
boro elementare, del carburo di boro, dell’azoturo di boro 
F.GAUZZI. Metallurgia Italiana v 51 n 12 Dee 1959 p 565-8. 
High temperature oxidation behavior of boron, boron carbide 
and boron nitride; discussion of oxidation mechanism of 
pure substances and of those mixed with oxide capable of re- 
acting with boron anhydride formed as oxidation product; dif- 
ferent oxidation behavior of amorphous and crystalline boron 
is shown and influence of powder grain size and of sintering 
treatments on oxidation of carbides examined. 20 refs. 


Determining Boron Distribution in Metals by Neutron 
Activation, B.A.THOMPSON. Met Soc of AIME—Trans v 218 
n 2 Apr 1960 p 228-31. Previously reported high resolution 
method for location of boron-rich areas in metallurgical and 
biological specimens has been adapted for general use on 
routine basis; method utilizes neutron activation and auto- 
radiography; alpha particles emitted by boron nuclei upon 
neutron capture are recorded on photographic emulsion; re- 
sulting a-particle tracks show location of boron-rich areas ; 
experimental techniques, interferences, and limitations of 
method discussed. 


O mineralakh-indikatorakh boronosnosti skarnov, V.L.BAR- 
SUKOV. Geokhimiya n 5 1960 p 399-404. Minerals as indica- 
tor of boron content in skarns; higher boron content in some 
skarn minerals may serve as indicator of considerable boron 
concentration; selectivity of skarn minerals with respect to 
boron accumulation may be explained by analogy of state of 
boron valence with aluminum and silicon in some of them, 
which is accounted for by belonging of these minerals to 
definite structural groups of silicates. 


Preparation de bore extra-pur en vue de son utilisation 
comme absorbant de neutrons dans les réacteurs nucléaires, 
A.di LORETO. Energie Nucléaire v 1 n 6 Nov-Dec 1959 p 
289-90. Preparation of very pure boron for use as neutron 
absorber in nuclear reactor; process based on three reactions: 
formation of KBF,4 by action of KOH on HBFs, transforma- 
tion of KBF4 to BCls by AICls, and displacement of B from 
BCls by Zn. 


Preparation of Boron from Boron Carbide, D.R.STERN. 
Electrochem Soc—J v 107 n 5 May 1960 p 441-5. New interest 
in elemental boron as thermistors and possible semiconductor 
devices has reemphasized problem of attaining higher puri- 
ties; electrolytic anode transfer process for preparation of 
high-purity elemental boron from boron carbide; boron of at 
least 99.8% purity can be made directly from technical grade 
materials without prior purification treatment; major im- 
purities are sodium, silicon, iron, and carbon. 


Properties of Boron, D.N.WILLIAMS. Battelle Memorial 
Inst—DMIC Memorandum 41 Jan 4 1960 8 p. Purity; crystal 
structure; physical and mechanical properties; oxidation re- 
sistance. 


X-Ray Crystallography of Boron, R.L.CARPENTER, H. 
KATO. US Bur Mines—Report Investigations n 5636 1960 
8 p. Structure of fused boron was found to be rhombohedral 
by powder method for crystal structure determinations by 
X-ray diffraction; X-ray diffraction data for boron; indices 
derived by graphical method; chemical analysis of boron 
sample. 


BOTTLE CAPS 
See also Bottling Plants; Food Products—Packaging. 


Production of Bottle Caps is Scientific Procedure. Inland 
& Am Printer & Lithographer v 144 n 6 Mar 1960 p 86-7. 
Methods used at Hoosier Crown Corp, Crawfordsville, Ind, 
for printing and fabricating Crown Caps for soft drinks, 
using electrolytic tinplate sheets; sheets are lithographed and 
varnished in one operation on 35x36 one-color Hoe presses at 
rate of 80 sheets/min, with 506 cap impressions on each 
sheet; two laboratories maintain quality. 


Tiefziehfaehig lackierte Aluminiumbaender, K.BROOCK- 
MANN. Aluminium v 35 n 12 Dee 1959 p 689-91. Lacquered 
aluminum strip that can be deep drawn (into bottle caps and 
similar products) ; description of Erichsen instruments used 
to test adhesion between strip and lacquer and resistance of 
lacquer to beading and similar deep drawing operations; tabu- 
lated results show importance of amounts of pigment and 
softener used and of composition of organic dyes in lacquer. 

BOTTLING PLANTS 
See also Breweries; Heating—Industrial Plants. 


Applying Odd-Shaped Caps to Bottles, C.R.DeSPAIN. Pack- 
age Eng v 5 n 2 Feb 1960 p 68-70. Simple motor driven de- 
vice used by Heaven Hill Distilleries, tightens jigger shaped 
caps to flask-style bottle, eliminating manual operation; flexi- 
ble steel strap holds caps in place and fast traveling V-belt 
touches caps lightly, turns them to last thread. 

Tributaries Converge to Make Soft Drinks. Engineering v 
190 n 4928 Sept 30 1960 p 450. Continuous preparation and 
bottling of soft drinks in new Dublin factory of Batchelors 
Ltd; water treatment and syrup preparation and handling 
plants are in separate rooms within bottling hall; bottling 
plant handles 64% and 4 oz crown top bottles at output of 
550 doz bottles per hr; syrups are prepared, mixed and 
pasteurized in stainless steel tanks equipped with agitators, 
filtered, and cooled; Paraflow type heat exchangers using 
brine at 22 F provide for water chilling and syrup cooling. 

BOUNDARY LAYER. See Aerodynamics—Boundary Layer; 
Flow of Fluids—Boundary Layer. 


BOURDON TUBES. See Pressure Measuring Instruments. 
BOXES. See Containers—Paper. 


BRAKES 
See also Aircraft Landing Gear—Brakes; Automobiles— 
Brakes; Clutches; Earthmoving Machinery—Brakes; Fric- 


tion; Mine Hoists—Brakes; Motor Buses and Trucks—Brakes. 


Ein graphisches Verfahren zum Konstruieren von Innen- 
backenbremsen und Innenbackenkupplungen, V.A.WEY- 
RAUCH. VDI Zeit v 102 n 15 May 21 1960 p 601-14. Graphic 
method for designing internal expanding brakes and clutches ; 
derivation of method applicable to different basic types; 
examples. 


Tambours de frein en alliage leger, V.BOGHOSSIAN. Re- 
vue de ]’Aluminium vy 37 n 273 Feb 1960 p 221-32. Light 
alloy brake drums; problem of dissipation of large quantities 
of heat developed during braking as well as practical means 
likely to improve dissipation; important part light alloys can 
play in brake improvement due to their thermal properties. 

Temperatures Reached in Bimetallie Brake Drum, T.P. 


NEWCOMB. Brit J Applied Physics v 11 n 9 Sept 1960 p 
445-7; see also J Mech Eng Science v 2 n 3 Sept 1960 p 


167-77. Temperature attained at friction surface of bimetallic 
brake drum during single brake application is determined 
making no assumptions concerning manner in which heat is 
shared between drum and lining; solution is compared with 
those obtained when all heat generated is assumed to enter 


Analysis. See Absorptiometers. 
BORON CARBIDE. See Boron; Carbides. 
BORON COMPOUNDS 


BORON NITRIDE. See Boron; 
BORON STEEL. See Steel—Boron Content 


See also Boron; Gas Turbines—Fuels. 


La fabrication des composés du bore & partir des saumures 
du lac Searles, G.-H.BIXLER, D.L.SAWYER. Chimie & In- 
dustrie v 82 n 5 Nov 1959 p 676-86. Production of boron com- 
pounds from Searles Lake brines; current manufacturing 
process; methods for crystallization of borax, manufacture of 
pure borax, anhydrous borax, and boric anhydride; potential 
uses of boron and its organic compounds. 


New Syntheses of Trialkylboranes, E.C.ASHBY. Am Chem 
Soc+J v 81 n 18 Sept 20 1959 p 4791-5. It is found that 
compound readily reacts with such olefins as isobutylene, 
J-hexene, 1l-octene and cyclohexene in absence of solvent at 
200 CG to produce expected trialkylborane in 77-95% yields; 
internal olefin 2-hexene produces isomerized product  tri-n- 
hexylborane; compound is of interest as polymerization 
catalyst, high energy fuels for military applications, and 
chemical intermediates. 


Viscosity and Thermal Conductivity of Liquid Boron Alvar 
fluoride, ALN.SPENCER, M.C.J.TODD. Brit J Applied Physics 
vy ll n 2 Feb 1960 p 60-4. Conventional methods have been 
adapted to measure viscosity and thermal conductivity from 
— 100 to — 127 C, which is normal liquid range; experimental 
results are given; need for data arose in connection with 
separation of boron-10 isotope from natural mixture. 


Lubricants—Boron Nitride. 


drum, and when amount of heat entering drum is dependent 
on thermal properties of cast iron and brake lining material 
only. 


Transient Temperatures Attained in Disk Brakes, T.P. 
NEWCOMB. Brit J Applied Physics v 10 n 7 July 1959 p 
339-40. Solution to problem of heat conduction in composite 
solid consisting of three infinite slabs between parallel plane 
boundaries, when two interfaces are subjected to thermal flux 
which decreases linearly with time, while at two outer plane 
surfaces there is no flow of heat; solution applied to problem 
of determining transient temperatures reached at friction sur- 
faces of disk brake when constant deceleration is produced 
during braking. 


Cooling. See Aircraft Landing Gear—Brakes. 
Hydraulic. See Motor Buses and Trucks—Brakes. 
Linings. See Adhesives. 

BRASS 


See also Copper Metallography. 


Die magnetischen Higenschaften von Messing, H.ZEIGER. 
Metall v 13 n 11 Nov 1959 p 1025-7. Magnetic properties of 
brass; review of literature and some additional measurements 
are used to show dependence of magnetic susceptibility of 
pure copper zine solid solutions on Cu content, and practical 
importance of effects of iron as impurity in brass ; method for 
determining ferromagnetism. 
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Dislocations in Deformed Single Crystals of Alpha Brass, 
J.D.MEAKIN, H.G.F.WILSDORF. Met Soc of AIME—Trans 
v 218 n 4 Aug 1960 p 737-52. Dislocation structure studied ; 
annealed crystals revealed low density forest and well devel- 
oped subboundaries; lightly deformed crystals contained dis- 
crete groups of dislocations; dislocation density and number 
of dislocations in group were obtained from micrographs ; 
using slip line data, mean path of dislocation and configura- 
tion of groups along active slip plane have been deduced; 
observations on secondary and cross slip reported ; isolated 
single ended pileups observed; it is shown that, in certain 
cases, configurations of pileups agree with theoretical predic- 
tions; many discrete pileups within heavily deformed regions 
have also been detected and influence of surrounding disloca- 
tions on these groups is reported; divergences between experi- 
mental and theoretical spacings in isolated pileups and origin 
of stress maintaining pileups are discussed. 53 refs. 


Entfestigung verformten Alpha-Messings, F.ERDMANN- 
JESNITZER. Metall v 14 n 6 June 1960 p 525-38. Softening 
of mechanically worked alpha brass; discussion of plotted 
data on effect of tempering on cold worked Cu-Zn (and 
Ag-Cd) solid solution alloys (hardness, notch impact, me- 
chanical, and physical properties, metallography). 

Etude de la “dezincification’”’ du laiton beta par examen de 
coupes minces au microscope electronique, R.KLEINBERGER, 
H.OKUZUMI, P.PERIO. Metaux, Corrosion, Industries v 35 
n 413 Jan 1960 p 40-3. Study of dezincing beta brass by 
means of electronic microscope examination of thin sections ; 
results indicate that metal after dezincing is composed of 
pure copper, without appearance of dezincified layer. 


Etude de l’influence de faibles additions, simultanées de 
phosphore et de fer, etc, MISSCHEIDECKER, J.HERENGUEL. 
Revue de Métallurgie v 56 n 5 Nov 1959 p 329-36. Effect of 
simultaneous presence of small amounts of phosphorus and 
iron on annealing of rolled 65/35 brass; determination of 
mechanical properties and grain size as function of Fe + P 
content (0 to 350 ppm each) and annealing temperatures and 
time indicates tolerable composition ranges and those increas- 
ing annealing costs exorbitantly. 


Formation and Decomposition of Alpha-Massive Phase in 
Copper-Zine Alloys, G.R.SRINIVASAN, R.T.ANANTHARA- 
MAN. Indian Inst Metals—Trans v 13 June 1960 p 175-85. In 
investigating various alloys containing from 36-42% zine by 
weight, characteristics of diffusionless transformation as well 
as changes on tempering this phase at different temperatures 
are studied by several methods; a@-massive phase is identified 
as super saturated solid solution of zine in copper that 
decomposes to equilibrium @ and B phases on tempering at low 
temperatures; nature of transformation discussed. 


Life History of Individual Slip Lines During Plastie Defor- 
mation of a-Brass Single Crystals, J.T.FOURIE. Acta Metal- 
lurgica v 8 n 2 Feb 1960 p 88-96. Selected area replica tech- 
nique recently developed (see Engineering Index 1958 p 748) 
was employed to repeat and refine measurements obtained by 
J.T.FOURIE and H.G.F.WILSDORF (see Engineering Index 
1959 p 166) on plastically deformed a-brass single crystals; 
advantages of new technique; results described include meas- 
urements on variation of average glide per slip line and 
change in density of slip lines in specific areas during plastic 
deformation; measurements on growth of individual lines 
discussed; formation of cross-slip and its association with 
other slip systems. 


Mosiadze niskomiedziowe. Zagadnienie fazy y, C.ADAMSKI. 
Archiwum Hutnictwa v 5 n 1 1960 p 3-60. Low copper 
brasses: problems of y phase; in accordance with rule relating 
structure of brasses to Cu:Zn ratio, B structure was obtained 
with Cu:Zn greater or equal to one; specimens of same alloy 
cast simultaneously into sand and metal molds, produced y 
phase in metal mold castings; to confirm eventual appearance 
of y phase range in thermal equilibrium system corresponding 
to chemical compositions of low copper brasses, investigations 
bed performed on alloys of ratio within range 1.01-1.08. 56 
refs. 

Order-Disorder Phenomena in a-Brass, L.M.CLARE- 
BROUGH, M.H.LORETTO, M.E.HARGREAVES. Roy Soc— 
Proc Ser A v 257 n 1290 Sept 20 1960 p 326-85. Absorption of 
energy of 0.40 ecal/g observed in temperature range 180 to 
245 C on heating slowly cooled specimen of a-brass; absorp- 
tion is correlated with changes in electrical resistivity and 
results of energy and resistivity measurements are attributed 
to destruction of order; transformation from disorder to 
partial order occurring during slow cooling a-brass may be 
suppressed by quenching; influence of plastic . deformation. 


Polygonization of 31% Alpha-Brass, V.Y.DOO. Acta Metal- 
lurgica v 8 n 2 Feb 1960 p 106-11. Single crystals bent within, 
as well as slightly beyond, single slip region were polygonized 
to form dislocation walls perpendicular to major set of slip 
planes after final anneal of 1-2 hr at 700 or 750 GC; bent 
polycrystalline specimens having very high dislocation densities 
in all sets of active slip planes were polygonized to form 
subgrain boundaries after similar anneal; a-brass polygonized 
at relatively lower temperature than copper; high self dif- 


fusivity of a-brass is one of important factors which facilitated 
climbing of its dislocations. - 

Relationship Between Boundary Area and Hardness o e- 
erystallized Caritides Brass, W.J.BABYAK, F.N.RHINES. 
Met Soc of AIME—Trans v 218 n 1 Feb 1960 p_ 21-3, (dis- 
cussion) n 6 Dee p 1122-3. By employing simple linear inter- 
cept counting method, grain and twin boundary areas of 
recrystallized cartridge brass were determined independently 
and related to measured BHN; it was found that hardness is 
not simple function of either grain boundary or twin boundary 
area alone, but is linear function of sum of both. 


Rolling Structure and Elastic Anisotropy of Cold-Rolled 
a Brass, O.IZUMI. Tohoku Univ—Science Reports of Research 
Institutes—Ser A (Physics, Chem, Met) v 11 n 5 Oct 1959 p 
375-82. Change in elasticity of 70/30 brass with rolling reduc- 
tion was measured in three directions; anisotropy discussed ; 
abnormal work hardening noted earlier by others discussed 
in relation to present results. 

Yielding and Work-Hardening in Alpha-Brasses, P.FELT- 
HAM, G.J.COPLEY. Acta Metallurgica v 8 n 8 Aug 1960 p 
542-50. Investigation of work hardening in polycrystals of 
simple copper base substitutional alloy, to obtain some 
indication of influence of solid solution hardening on tensile 
yield stress; rate and mechanism of hardening in linear stage ; 
parabolic hardening. 27 refs. 


Bonding. See Metals and Alloys—Bonding. 


Corrosion. See also Copper and Alloys—Corrosion ; Metals Cor- 
rosion. 

Effect of Annealing on Stress Corrosion Cracking of Brass, 
S.SATO. Sumitomo Light Metal Tech Reports vy 1 n 3 July 
1960 p 45-52. Stress corrosion test made on 70-30 brass and 
Albrac alloy, in which small sheet specimens were annealed 
for 1 hr at 200-700 C after cold rolling with 37.5% reduction ; 
time to failure was measured as index of resistance to stress 
corrosion cracking and effect of annealing temperature on 
time to failure examined; maximum time to failure was 
obtained on specimens of 70-30 brass and Albrae annealed at 
300 and 350 C, respectively. (In Japanese with brief English 
abstract). 

Zum Problem der Spannungskorrosion homogener Misch- 
kristalle ete, L.GRAF, H.R.LACOUR. Zeit fuer Metallkunde 
v 51 n 3 Mar 1960 p 152-9. Problem of stress corrosion of 
homogeneous solid solutions; causes of stress corrosion of 
brass; explanation, based on experiment and theory, why 
occurrence of stress corrosion in brass is restricted to cases 
where copper oxide is formed and copper ion concentration in 
solution is high, conditions requiring presence of ammonia or 
its compounds; paper includes data on Cu-Au alloys. 


Machining. Comparisons Between Shearing Properties of Al- 
pha-Brass as Derived from Cutting Process and from Static 
and Impact Torsion Tests, S.S-CHANG, W.B.HEGINBOTHAM. 
ASME—Trans—J Eng for Industry v 82 Ser B n 4 Nov 1960 
p 315-23. Direct comparisons made between results obtained 
by analyzing cutting process and results of both static and 
impact torsion tests on same material in effort to explain 
for example, why stresses derived from cutting tests on a- 
brass (70 to 80% Cu-Zn) are from 40 to 80% higher than 
characteristics of material would suggest. 

Optical Properties. Reflective Power of Cu-Zn Alloys Obtained 
by Simultaneous Condensation of Component Vapors on Base 
Layer, L.GRIGORESCU, M.NAKHMAN. Soviet Physics, Solid 
State v 1 n 5 1959 p 732-7. English translation of article 
indexed in Engineering Index 1959 p 166 from Fizika Tverdogo 
Tela May 1959. 

BRASS FOUNDRY PRACTICE. See Copper Foundry Practice; 
Foundry Practice; Furnaces, Melting—Blectric. 

BRASS METALLOGRAPHY. See Brass. 

BRASS PLATING. See Electroplated Products—Testing. 


HRASE SCRAP. See Machine Shop Practice—Chip Reclama- 
10n. 


BRAZING 
See also Aireraft Engine Manufacture—Brazing; Aireraft 
Manufacture—Brazing; Aluminum and_ Alloys—Brazing; 


Automobile Transmissions—Manufacture; Beryllium and Al- 
loys; Copper and Alloys—Brazing; Rockets and Missiles— 
Manufacture; Steam Turbines—Manufacture; Titanium and 
Alloys—Brazing ; Welding; Wire—Copper. 

Brazing for High-Temperature Service. Battelle Memorial 
Inst—DMIC Memorandum 48 Mar 29 1960 12 p. Summary of 
available technical information on brazing process and brazing 


iar metals used to join high temperature materials. 35 
refs. 


Brazing Nickel-Containing Alloys and Stainless Steels, J. 
HINDE, E.R.PERRY. Welding & Metal Fabrication v 28 n 4 
Apr 1960 p 145-54, Discussion of materials to be joined and 
their uses, dealing with various nickel base alloys, heat resist- 
ing alloys, low expansion alloys, and austenitic and plain 
chromium stainless steels; problems which may arise during 
brazing, taking into account nature of parent materials, com- 
plexities of parts to be joined, heating methods available, and 


Electric. 


Gas. 
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BRAZING—Continued 


suitability of brazing alloys already developed; account of 
work which led to development of range of new palladium- 
containing brazing alloys which offer certain outstanding ad- 
vantages. 


Development of Oxidation and Liquid-Sodium-Resistant 
Brazing Alloys, D.CANONICO, H.SCHWARTZBART. Welding 
J v 39 n 3 Mar 1960 p 122s-8s. Program for development of 
filler alloys for brazing 310 stainless steel to Inconel at 1750 
to 1900 F reported; 16 alloys out of 91 iron, chromium and 
nickel-based filler metals studied, satisfied flow temperature 
and flowability requirements; results of tests on T-specimens 
brazed with 16: alloys, subjected to oxidizing atmosphere for 
500 hr at 1650 F. 


High-Temperature Brazing Experiments, R.R.RUPPENDER. 
Metal Progress v 77 n 2 Feb 1960 p 95-7. Statistical analysis 
suggested as means of resolving discrepancies in results of 
similar fusion welding experiments; details of typical experi- 
ment illustrate possibilities. 


Hochtemperatur-Hartlote fuer nickelreiche Legierungen, 
E.R.PERRY. Zeit fuer Schweisstechnik v 50 n 6 May 1960 p 
171-6. High temperature-resisting brazing alloys for nickel- 
rich alloys ; improving strength of Nimonic 90 and other nickel 
alloy joints by adding palladium to silver manganese or nickel 
manganese brazing alloys; properties of alloys and _ their 
advantageous application in joining gas turbine parts. (In 
German and French). 

How to Design for Preform Brazing, H.OLSON. Welding 
Engr v 45 n 9 Sept 1960 p 36-9. Types of brazing preforms 
and ns advantages; 24 joint designs described and illus- 
trated. 


Infrared Simplifies Brazing. Steel v 146 n 22 May 30 1960 
p 84-5. Extremely accurate electronic control of quartz heat 
lamps has opened way to faster, more efficient method of 
joining thin metal parts like honeycombs; brazing machine 
developed by Norair Div Northrop Corp has opposed lamp 
banks and chill die; stainless panel in airtight envelope moves 
on trolley arrangement; extraordinarily quick response of thin 
sections to heating and cooling has given Norair metallurgists 
opportunity to see unsuspected changes which take place in 
precipitation hardening steels. 

Metallurgy of Bonding in Brazed Joints—3, N.BREDZS, H. 
SCHWARTZBART. Welding J v 39 n 2 Feb 1960 p 49s-58s. 
Investigation of occurrence and effects of intermetallic com- 
pound formation in brazed joints, utilizing low carbon steel 
as base metal and Ag-Si, Ag-Zn and Ag-Sn alloys as filler 
metals; attempt made to establish “critical concentration 
limit’? for various systems and its dependence on free energy 
of formation of intermetallic compound, heat of reaction of 
formation, and partial molar free energies of solution of 
element in liquid filler metal. (See first two parts indexed 
in Engineering Index 1959 p 167 from Nov 1958 and Aug 1959 
issues). 26 refs. 

New Alloys for Brazing MHeat-Resisting Alloys, W.FE- 
DUSKA. Welding J v 39 n 7 July 1960 p 292s-300s. Investiga- 
tion undertaken to develop ductile brazing alloys which might 
possess superior wettability and produce ductile joints with 
various stainless steels, titanium aluminum bearing alloys or 
aluminum iron type alloys, without reacting excessively with 
these materials; development of alloys is described and pro- 
perty data obtained on joints brazed with best of them are 
presented. 

New Method For Brazing Aluminum and Magnesium, W.C. 
RUDD. Metal Treating v 11 n 3 June-July 1960 p 19-22. 
Thermoduction method, new and unique type of heat source 
for brazing metals in which very close temperature control is 
required, has been developed by New Rochelle Tool Corp of 
New Rochelle, NY; method giving source of heat which is 
accurate in temperature and with which high rates of power 
input to material brazed can be realized, consists in pumping 
of heated liquids through metal dies which contact work 
being brazed; operation and equipment; applications. 

Which Brazing Alloys for Vacuum Systems?, W.HACK. 
Matls in Design Eng v 52 n 1 July 1960 p 116-18. Constituents 
of low vapor pressure, great ability to wet and flow, and free- 
dom: from traces and impurities are characteristics required 
of brazing alloys for producing completely vacuum-tight 
joints; how base metals used may affect these characteristics ; 
economy and design factors. 


Clamping Springs. See Wire Products. 


High-Frequency Induction Brazing of Small Com- 
ponents in Argon Streams, P.M.BARTLE, J.G.YOUNG. Brit 
Welding J v 7 n 10 Oct 1960 p 638-42. Filler metals are 
available for successful joining of small components in similar 
and dissimilar metals; technique is particularly valuable for 
joining parts made from non-film forming materials, although 
latter may be successfully brazed if preplating is employed. 


Automatic Brazing of Tank Assemblies for Automobile 
Heaters, P.CRESPY. Indus Heating v 27 n 4 Apr 1960 p 
752, 754, 756, 758. Automatic gas-fired silver brazing machine 
designed by Selas Corp, Dresher, Pa, is installed at plant of 
Blackstone Corp, Jamestown, NY; it comprises turn table 


BRAZING—Continued 


which indexes fixtured assemblies through nine stations, and 
gas-fired burners; cycle for tank assembly; automatic opera- 
tion of 9-station machine. 


Light Metals. See Welding—Light Metals. 


Manganese Alloy. New High-Temperature Manganese-Base 
Brazing Alloy, R.C-.KOPITUK. Welding J v 39 n 9 Sept 1960 
p 401-5. Results of tests performed on Mn-Ni-Co-B alloy by 
Thiokol Chemical Corp, Denville, NJ, with alloy being applied 
to brazing of 0.035 in. wall type 347 stainless steel tubing; 
strength and ductility of new alloy surpass many of presently 
available high temperature brazing alloys; no significant effect 
on tensile strengths of joints subjected to various aging treat- 
ments was noted. 

Silver Alloy. See also Brazing—Gas. 

Designing for Silver Brazing with Preforms, H.OLSON. 
Assembly & Fastener Eng v 3 n 4 Apr 1960 p 32-6. Silver 
brazing is economical method of metal joining when brazing 
alloy is placed in joint as preformed shape; most common 
joint designs are outlined and illustrated; joints withstand 
impact and fatigue; designs provide internal or external 
shoulders; silver brazing alloys give minimum shear strengths 
of 25,000 psi. 

Silver Brazing Has Many Talents, J.S.FULLERTON. Can 
Machy & Metalworking v 71 n 9 Sept 1960 p 122, 124, 126, 
128. Ability of silver brazing alloys to withstand “stresses and 
strains’ demanded by modern manufacture; advantages of 
silver brazing and how it has become ‘preferred’? method. 


Silver Brazing Stainless Steel, W.F.McFEE. Assembly & 
Fastener Eng v 2 n 7 July 1960 p 57-8. Methods for selec- 
tion of fluxing, brazing procedure, pre-pickling and cleaning 
are presented for brazing stainless steel with silver when 
welding is impractical. 

Ueber Hartloeten mit Silberloten, H.JOHNEN. Metall v 14 
n 5 May 1960 p 425-9. Brazing with silver solder; composition 
(20-45% Ag, 14-22% Cd) and properties of silver solders for 
furnace brazing at low temperatures; solders are not sensitive 
to overheating, have unchanging melting range, lose no cad- 
mium, and produce nonporous joint of uniform strength; they 
easily wet hard-to-solder metals. 

Testing. Proposed Procedure for Testing Shear Strength of 
Brazed Joints, F.M.MILLER, R.L.PEASLEE. Welding J v 
39 n 10 Oct 1960 p 462s-4s. Discussion by W.LEHRER, H. 
SCHWARTZBART of article indexed in Engineering Index 
1958 p 145 from Apr 1958 issue; author’s reply. 

Vacuum. Volatilization Phenomena in High-Temperature Braz- 
ing Filler Alloys, W.LEHRER, H.SCHWARTZBART. Welding 
J v 39 n 10 Oct 1960 p 449s-61s. Program conducted to de- 
velop oxidation-resistant brazing filler alloys containing 
liquidus temperature depressants which can be volatilized dur- 
ing vacuum brazing; indium and lithium were added to Ni, 
Fe and Cr base alloys as brazing temperature depressants and 
as aids to flow when used in hydrogen atmosphere on Inconel 
stainless brazements; results on effect of dissolution and 
diffusion, and of volatilization on remelt temperature, and of 
brazing cycle on wetting and flow. 


BREAKWATERS 
See also Ports and Harbors. 


Breakwater at Crescent City, California, J.E.DEIGNAN. 
ASCE—Proc v 85 (J Waterways & Harbors Div) n WW3 
Sept 1959 pt 1 Paper n 2174 p 167-81. Outer breakwater com- 
pleted in 1957, used tetrapods as armor stone for last section ; 
design criteria and construction problems of project which 
was first to use tetrapods in United States; storm of Apr 
1958 approached design standards; only minor settling of 
tetrapods was noted. 


Breakwaters in Hawaiian Islands, R.Q.PALMER. ASCE— 
Proc v 86 (J Waterways & Harbors Div) n WW2 June 1960 
Paper n 2507 p 39-67. Changes in breakwater design since 
1950; practical techniques have been developed for conducting 
wave hindeasts and refraction and diffraction analyses; new 
breakwaters and repair of structures in Kawaihae Harbor, 
Kahului Harbor, and Nawiliwili Harbor; rubble-mound con- 
structions using stone, tetrapods, and tribars; model tests; 
proper design of head of breakwater and of berms against 
breaking waves; problems of severe overtopping. 


Design of Seawalls and Breakwaters, I.A-HUNT, Jr. ASCE— 
Proce v 85 (J Waterways & Harbors Div) n WW3 Sept 1959 
pt 1 Paper n 2172 p 123-52. Seawall and breakwater design 
considered from standpoint of manner and effectiveness with 
which they reflect or dissipate incident wave energy; results 
of laboratory tests, particularly in regard to wave up-rush; 
laboratory work was performed in Laboratoire Dauphinois 
d’Hydraulique, Grénoble, France. 19 refs. 


Hydrodynamic Wave Pressure on Breakwaters, M.A.GOUDA. 
ASCE—Proc v 86 (J Waterways & Harbors Div) n WW1 
Mar 1960 pt 1 Paper n 2414 p 13-25. New theoretical solution 
is presented; pressures derived by new theory are in close 
agreement with those obtained by other methods that are 
based on observations and experiments, such as those by 
Luiggi, Sainflou, Cagli, and Benedit. 
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Laboratory Investigation of Rubble-Mound Breakwaters, 
R.Y.HUDSON. ASCE—Proc v 85 (J Waterways & Harbors 
Div) n WW3 Sept 1959 pt 1 Paper n 2171 p 93-121. Tests to 
determine stability characteristics of various armor-unit 
shapes; new stability formula for rubble breakwaters was 
derived, which provides essential information for improved 
design; stability, thickness, and porosity data are presented 
for quarry-stone and tetrapod armor units. 


Obras sumersas y modificaciones en los fondos destinadas 
a provocar la concentracion y la dispersion de la energia de 
las olas del mar, F.VASCO COSTA, J.FIUZA PERESTRELO. 
Revista de Obras Publicas v 107 n 2933 Sept 1959 p 554-8. 
Submerged breakwaters and modifications of foundations for 
concentration and dispersion of energy of sea waves. Spanish 
version of paper indexed in Engineering Index 1958 p 145 from 
Tecnica June 1958. 


Reconstruction of North Breakwater, Ramsey Harbour, Isle 
of Man, J.C.BROWN. Dock & Harbour Authority v 40 n 468 
Oct 1959 p 170-1. New breakwater is curvilinear in form, 700 
ft in length, 21 ft 9-in. wide at deck level and 35 ft wide 
at base; average height, from foundation course to deck is 31 
ft; it is of mass concrete of 4:2:1 mix; 25 wave breaking units 
spaced 12 ft apart are used to dissipate wave motion in 
harbor during on-shore storm. 


Shock Pressures Exerted by Breaking Waves on Breakwaters, 
S.NAGAI. ASCE—Proc v 86 (J Waterways & Harbors Div) n 
WwW2 June 1960 Paper n 2504 p 1-38; see also Japan Soc 
Civ Engrs—Trans v 65 Dec 1959 extra papers (3-3) 38 p. 
Summary of over 2000 tests of shock pressures exerted by 
breaking waves; behavior from instant to instant of breaking 
waves, relationships between wave pressures, and configura- 
tion of breaking waves were measured by means of 16 mm 
high speed movie taken at 3000 frames/see in synchronism 
with pressure gages; new formulas for maximum shock pres- 
sure and for vertical distribution thereof. 


Tetrapods and Other Precast Blocks for Breakwaters, P. 
DANEL, E.CHAPUS, R.DHAILLE. ASCE—Proce v 86 (J 
Waterways & Harbors Div) n WW3 Sept 1960 pt 1 paper 
2590 p 1-14. Use of tetrapods, stabits, tribars, and triangular 
hollow blocks; hydraulic aspects of shape and size of blocks ; 
aspects of mechanical strength, useful life, and manufacture; 
results of drop tests with 15 ton tetrapod on to rock in vary- 
ing depth of water, made with various concrete mixes with 
and without reinforcement; dropping device; behavior of 
blocks in structures. 

Wave Action and Breakwater Location, Harbor of Refuge 
for Light-Draft Vessels, Barcelona, New York, R.A.JACKSON. 
US Waterways Experiment Station—Tech Report n 2-523 
Sept 1959 18 p, 24 supp p. 1:68 scale model, equipped with 
wave-generating and wave height measuring devices, was 
used to determine whether proposed breakwater system would 
protect enclosed mooring basin from storm waves; tests 
showed that arrowhead-type breakwater system would provide 
adequate protection in mooring basin, but would reduce wave 
heights only moderately in entrance channel. 

Wellenbremsende Konstruktionen bei Uferdeckwerken in 
Asphaltbauweise in Holland und ihre wirtschaftliche Bedeutung, 
J.J.PILON. Bitumen v 22 n 3 1960 p 57-64. Breakwaters for 
shore protection in Netherlands using asphaltic construction 
methods and their economic significance; due to lack of other 
materials, mostly bitumen sand, sand asphalt, and asphaltic 
concrete are used; structure requires dam protection during 
construction; requirements in Netherlands for hydraulic cal- 
culations; evaluation of structures. 

Pneumatic. Bubbles, Breakwaters_and Brasher, G.R.SMITH. 
Compressed Air Mag v 64 n 11 Nov 1959 p 20-1. Pneumatic 
breakwater involves system of underwater pipes, emitting air 
bubbles upward to surface which disturb harmonic action of 
incoming waves and reduce their size by 50%; at Dover, two 
parallel lines 100 ft apart were placed between two jetties 
and air compressed by six 500 cfm compressors, was fed to 
submerged 45 ft sections by means of polyethylene, jug shaped 
manifolds. 

Testing. See Waves, Water. 

BREATHING APPARATUS. See Respirators. 

BREEDER REACTORS. See Nuclear Reactors. 


BREWERIES 


See also Heating—Breweries ; Industrial Wastes—Breweries ; 
Materials Handling—Breweries. 


Beer Brews Better With Controls. Instrumentation v 13 n 
8 1960 p 4-6. Automatic control system of Ruppert’s Brewery, 
New York, featuring instruments for temperature, enzymatic 
reaction time, and other controls. P 


Dutch Brewer Has New Ideas, F.K.LAWLER. Food Eng 
v 31 n 12 Dee 1959 p 60-1. Heinecken brewery at Hertogen- 
bosch, Holland, utilizes block brewhouse, developed in Ger- 
many; single brew capacity is 11,400 gal; brewhouse is 32.8 
ft wide, 65.6 long, and 82 ft high; glass walled bottling house 
comprises one end of plant; ebon-coated concrete forms 23 
open top, 24,200-gal fermenters ; final fermentation, or storage, 
tanks are of glass lined steel. 


BREWING. See Breweries. 
BRICK 


See also Brickmaking; Building Materials; Refractory Ma- 
terials. 


Effect of Brick Facial Texture Upon Initial Rate of Absorp- 
tion, P.T.HODGINS. ASTM Bul n 241 Oct 1959 p 27-8. Study 
of pickup of capillary moisture by specially textured ends and 
faces of some bricks, using 72 bricks of several textural 
varieties from three Canadian plants; it is concluded that for 
certain brick error might be unimportant, but for brick of low 
initial rate of absorption it is significant that 4 g of facial 
water may be picked up on brick of 1 q “true” IRA, while 
greater error could be found. 


Influence of Submicroscopic Pores on Resistance of Bricks 
Towards Frost, O.CARLSSON. Chalmers Tekniska Hogskola 
—Handlingar (Chalmers Univ Technology—Trans) n 212 1959 
13 p. Size and distribution of submicroscopic pores were 
determined for Nyaker clay, burning yellow and Insjo clay, 
burning red; sorption at various vapor pressures is compared 
with resistance to frost; of various methods tried, it was 
found that enlargement of pores obtained by intensified sinter- 
ing effect in clay will result in marked improvement of resist- 
ance of bricks to frost; certain comparisons are made with 
earlier work, indexed in Engineering Index 1955 p 120. 


Moisture Expansion of Clay Products, J.E.YOUNG, W.E. 
BROWNELL. Am Cer Soc—J v 42 n 12 Dec 1959 p 571-81. 
Phenomenon of moisture expansion as related to structural 
clay products was studied to obtain information on magnitude 
of expansion in commercial brick and to determine phases in 
fired body which are responsible for expansion; several factors 
came to light which would assist brick manufacturer in pro- 
ducing more stable product with respect to moisture expan- 
sion. 

Efflorescence. Testing Program for Economie Control of Efflo- 
rescence, T.J.PLANJE. Brick & Clay Rec v 1386 n 4 Apr 
1960 p 100, 102, 109. Program developed from continuing tests 
at Univ Missouri School of Mines and Metallurgy; samples 
of clay are obtained in advance of mining, formed, and fired 
in production kiln; efflorescence tendency is determined, and 
smallest fluorspar addition which will prevent it in given drill 
hole sample recorded; method also indicates possibilities of 
blending clays from different portions of deposit to permit 
use of nearly constant amount of additive. 


Waterproofing. Influence of Silicone Pretreatment and Wetting 
of Brick on Moisture Penetration of Brick Masonry, T. 
RITCHIE. Brick & Clay Rec v 136 n 4 Apr 1960 p 84-7, 96-7. 
High absorption brick were treated with water soluble silicone 
before being combined with mortar into brick masonry; resist- 
ance of brickwork to moisture was much superior to brick 
laid dry or soaked in water; treatment in some cases in- 
creased, in others decreased; strength of bond between brick 
and mortar compared with that for dry brick; panels were 
also cleaner upon outdoor exposure. 

BRICK CONSTRUCTION. See Brick. 

BRICK KILNS 

See also Brickmaking. 


Fuels. Anthracite Gas-Producer Tests at Brick Plant, R.F. 
TENNEY, J.D.CLENDENIN, W.S.SANNER. US Bur Mines 
—Report Investigations n 5556 1960 25 p. Study of available 
plant records, and 2 weeks of systematic observation and 
measurement during regular operation of Hazleton Brick Co 
plant, Hazleton, Pa, show producer hot-gas efficiency of 95%; 
anthracite-producer-gas firing of periodic kilns has increased 
yield, product grade, and uniformity of hardness and density 
throughout each kiln charge. 

Smoke Control. See Air Pollution—Australia. 

BRICKMAKING 


See also Brick Kilns; Clay Products—Manufacture. 


Holly Springs Plant Bases Design on Steps from Pit Con- 
trol to Final Product. Brick & Clay Ree v 135 n 6 Dee 1959 
p 42-5, 47. Information on equipment and methods used for 
various processing operations in manufacture of brick at 
Holly Springs plant of Clay Products Inc, Mississippi; units 
used in grinding can be set to deliver predetermined quantity 
of clay or grog accurate to within fraction of 1%; Harrop 
tunnel kiln is 259 ft long, twin tunnel dryer is 130 ft long. 


Locher Brick Spans Processing from Handmade to Modern 
Stiff Mud. Brick & Clay Ree v 187 n 2 Aug 1960 p 44-7, 59, 
70. Plant in Glasgow, Va, makes brick by old hand molding 
methods and also produces tunnel kiln fired product; informa- 
tion on processing methods and equipment. 


Multicored Die Cuts Brick Weight, J.L.CLARK. Brick & 
Clay Rec v 137 n 1 July 1960 p 48-9. Trials with modular 8 
in. die with 21 diamond shaped cores % in. by % in. and 
14 round cores %4 in. in diam, and with Norman type die with 
35 58 in. by 1 8/16 in. diamond cores and 22 round cores % 
in. in diam; Norman is similar to modular die, but has 
curved shaper cap, with core stems progressively longer 
toward center; weight reductions over standard three core 
brick were 17% and 18%4% respectively, without reduction 
in physical properties. 
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Northwest’s Newest Brick Plant. Cer Age v 75 n 2 Feb 
1960 p 30-1. Plant of 137,000 sq ft, recently put into operation 
by Builders Brick Co at Newcastle, Wash; plant is built on 
assembly line basis, representing streamlined flow of materials 
from initial clay storage to selection and storage of fired 
brick; diagram shows material flow through plant. 


Some Problems of Manufacture by Wire-Cut Process, W. 
GILBERT. Brit Cer Soc—Trans v 58 n 11 Nov 1959 p 629- 
44. Studies on extrusion wirecut process of brickmaking; effect 
of de-airing on some physical properties was investigated, and 
also of various degrees of vacuum and increasing fired grog 
content at expense of ‘“‘green’” grog content on some green 
and fired properties. 


This is ‘“Water-Struck” Brick! N.F.MOHLER. Brick & Clay 
Rec v 1387 n 3 Sept 1960 p 42-4. Methods used by Morin Brick 
Co in Danville Junction, Me, to produce historical type of 
brick for use in buildings of colonial architecture; nominal 
production of plant is 70,000 brick per day on 6-day wk. 


BRIDGE CONSTRUCTION. See all subject headings beginning 
with Bridge and Bridges. 


BRIDGE PIERS 


Circular Reinforced Concrete Columns Subjected to Direct 
Stress and Bending, A.TOPRAC. Pub Roads v 30 n 11 Dec 
1959 p 241-5. Procedure developed for designing eccentrically 
loaded round columns for bridge pier bents is based on Am 
Assn of State Highway Officials’ bridge specifications for 
allowable loads; plotted curves given for range of 24 to 60-in. 
diam columns in 6-in. intervals and for three quantities of 
reinforcing steel; examples show various steps. 


Seour at Bridge Crossings, E.M.LAURSEN. ASCE—Proe v 
86 (J Hydraulics Div) n HY2 pt 1 Feb 1960 Paper n 2369 p 
39-54. Relationships are proposed for prediction of scour at 
piers and abutments for case in which sediment is supplied 
to scour hole; relationships were obtained from combination 
of approximate analysis and laboratory experiments, and 
depend on knowledge of flow conditions at bridge site; studies 
were made at Iowa Institute of Hydraulic Research. 


Unusual Design Employed on Concrete Piers for Benicia- 
Martinez Bridge, W.LINDBECK. Pac Bldr & Engr v 66 n 4 
Apr 1960 p 98-9; see also unsigned article in Western Con- 
struction v 35 n 7-A July 1960 p 48-9, 52-3. New deck-truss 
type bridge will be 6215 ft long with 9 over-water spans, 528 
ft long each; clearance is 190 ft above water; each pier is 
made up of cellular reinforced concrete box footing supported 
on concrete filled steel caissons; after caisson has been driven 
into bedrock and filled with concrete, diver will go under con- 


erete box footings, insert seal between bottom slab and 
caisson to make it water tight. 
Foundations. Contractor Moves Mud by Displacement, R.K. 


COOKE. Eng & Contract Ree v 73 n 2 Feb 1960 p 110-11, 
113-14. Difficult pier construction for bridge at Charlottetown. 
Prince Edward Island, Canada; tremie concrete was washed 
out by fast stream; unusually high tide carried away cofferdam 
of another pier; mud layer, up to 50 ft thick, on bottom was 
displaced by dumping of 1,100,000 cu yd of sandstone fill; 
completion of 2800 ft abutment approaches. 


Highway Bridge Foundation Practice in Queensland, I. 
G. CAMERON. Instn Engrs, Australia—J v 31 n 7-8 July- 
Aug 1959 p 163-75. Foundations for short and medium span 
highway bridges; Queensland streams differ from those in 
other parts of world in great heights attained by streams 
during floods; streams carry large quantities of debris which 
can cause severe transverse loading on bridge; it is essential 
to design bridges as submersible structure; design criteria and 
procedures for this type of structure; methods used in Queens- 
land in construction of bridge foundations. 


Novel Cofferdam Scheme Saved Money with Batter Piles, J. 
ZORZI. Roads & Streets v 102 n 10 Oct 1959 p 89-90, 92. To 
be adaptable for highway and other bridge foundations involv- 
ing water crossing and unstable soil, center pier for railroad 
bridge over Rochers River at Mile 5, Quebec, Canada was 
constructed on reinforced concrete foundation, 22 ft below 
low: water surface and 9 ft below riverbed, 24 ft x 50 ft x 6 
ft deep; pier is supported on 90 12 x 12 in. end bearing piles; 
all outside piles were driven on batter of 1:4; structural 
foundation details showing how batter piles were placed in 
relation to cofferdam. 


Wellpoints Dewater Sites for Narrows Bridge Piers, J.F. 
HOFFMAN. Civ Eng (NY) v 30 n 10 Oct 1960 p 71-3. Piers 
for 4260 ft suspended span are few hundred feet offshore in 
water 14 to 25 ft deep; each pier is honeycomb box of rein- 
forced concrete, containing 66 circular wells 17 ft in diam; 
caisson is sunk by dredging through wells, as weight is added 
by incremental lifts of concrete on its top; 49 ft diam rec- 
tangular cofferdam at each pier site; water inside cofferdam 
can be lowered either by open pumping or by wellpoints, or by 
combination of two. 


BRIDGES 


See also Public Works; all subject headings beginning with 
Bridge and Bridges. 


BRIDGES—Continued 


Bearings. See also Bridges—Maintenance and Repair; Bridges, 
Highway. 

Cantilever Deck Truss Bridge Has Novel Bearings and 
Connections. Eng News-Rec v 164 n 6 Feb 11 1960 p 34-6, 
38. 4223 ft long Inner Belt Freeway Bridge, Cleveland, Ohio 
has 1502 ft of plate girder approach spans and 2721 ft main 
section of cantilever deck truss construction; central portion 
of bridge is balanced cantilever deck truss structure; between 
plate girder approach spans and central truss section “‘uni- 
versal joint”? bearings are employed; provision for transverse 
and longitudinal movements was secured by special roller 
bearing set; built-in bearing disk permits rotation. 


Consideration of Design of Cast Bridge Bearings, E.G. 
DONALDSON. Civ Engr v 13 n 11, 12 Nov 1959 p 626-8, 
Dec p 684-7. Bearings must be designed so as to take care 
of change of slope of beams at supports; high compression 
strength and low modulus of elasticity are required; single 
roller bearings, lugs, and pins; requirements for Meehanite 
bridge bearings; combination of top rocker, bottom rocker, 
bearing plate, and rollers; bearings for prestressed concrete 
bridges ; applications of bearings in various countries; British 
standards. 


Gummi im Bauingenieurwesen, R.JOERN. Bauingenieur v 
85 n 4 Apr 1960 p 122-5. Rubber in construction; advantages 
of rubber bridge bearings; calculation of stresses and deforma- 
tion; structure of rubber bearings; effects of temperature, 
oxygen, light, and ultraviolet light on various types of rubber 
and synthetic rubber. 


Le caleul des piles déformables avee appuis en caoutchouc, 
P.DEMONSABLON. Annales des Ponts et Chaussees v 130 n 
4 July-Aug 1960 p 495-562. Calculation of deformable pier 
supports with rubber bearings; rubber bearings ensure relative 
displacement by elastic deformation of material, so that every 
displacement is correlated with given stress; by their dis- 
placement, rubber bearings re-distribute stresses applied 
to structures; study of this re-distribution in case of viaducts 
with independent or continuous spans, assuming that cor- 
relation between stresses and strains follows law of proportion- 
ality. 

Decks. See Bridges—Floors. 
Design. See also Surveying. 


Analysis of Arch Bridges with Stiffening Girders, A. 
HIRAI, S.KURANISHI. Japan Soe Civ Engrs—Trans n 66 
Jan 1960 p 28-35. Considering panel point moments as static- 
ally indeterminate group and by applying Castigliano’s theory, 
fundamental elastic equations were obtained; other statically 
indeterminate moments were calculated by using distribution 
factors; calculation of effect of shifting supporting point from 
stiffening girder to stiffened arch. (In Japanese with English 
abstract). 


Analysis of Continuous Beam Bridges—1. Carry-Over Pro- 
cedure, J.J.TUMA, S.E.FRENCH, Jr, T.I.LASSLEY. Okla- 
homa State Univ—School Civ Eng—Research Publ n 8 1959, 51 
p 16 plates. Analysis by numerical carry-over moment method, 
of continuous beam bridges subjected to stationary or moving 
loads, applied couples, displacement of supports, and change 
in temperature; derivation of three moment equation for 
beams of variable section and definitions of beam constants ; 
geometry and integral functions of beams with parabolic 
haunches; high speed computer was used; results tabulated. 


Bogenbruecken: Zusammenwirken von Bogen und Aufbau, 
M. UNSELD. Schweiz Bauzeitung v 77 n 52 Dec 24 1959 p 
851-3. Arch bridges: interaction of arch and superstructure; 
bending moments in beams of superstructure; bending mo- 
ments in arch; derivation of equation of elasticity, displace- 
ment values and moment curves; graphical solutions. 


Considerations sur le caleul des ponts biais, D.VALALAS. 
Annales des Ponts et Chaussees v 130 n 2 Mar-Apr 1960 p 
217-42. Calculation of skew bridges; analysis of prestressed 
and reinforced concrete and of steel box girder deck construc- 
tions; calculations of decks show that by taking obliquity 
into account, fairly substantial reductions can be made in 
stresses in main girders. 

Continuous Girder Bridge with Variable Moment of Inertia, 
S.SAMI. ASCE—Proc v 86 (J Structural Div) n STI Jan 1960 
Paper n 2346 p 19-39. Simplified procedure for analysis of 
symmetrical two, three, and four-span continuous girder 
bridges with variable moment of inertia; method consists of 
substituting values related to bridge dimensions, proportions 
and loadings, into formulas giving magnitudes of redundants 
without necessity of sign convention; all constants, coeffi- 
cients, and functions are made dimensionless so that any 
consistent system of dimensions may be used. 


Binflussflaechen fuer eine schiefwinklige, gekruemmte Drei- 
feldplatte mit veraenderlicher Plattendicke, K.HEINISCH. 
Beton- u Stahlbetonbau v 55 n 3 Mar 1960 p 58-64. Influence 
area of curved skew angle three-plane plate with changeable 
plate thickness; calculation of stress conditions of skew 
angle plates is complicated but design values can be easily ob- 
tained from available results of extensive model tests; de- 
scription of special model tests for bridge design involving 
curved plates and variously changing plate thicknesses. 
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BRIDGES—Design—Continued 

Experimental Study of Model Tied-Arch Bridge, W.G. 
GODDEN, J.C.THOMPSON. Instn Civ Engrs—Proc v 14 
Dec 1959 Paper n 6391 p 383-94. Transverse behavior of un- 
braced tied-arch bridge; detailed 10-ft span aluminum model 
of 200-ft span welded steel highway bridge, and deflection 
study was made of its behavior under load; transverse sta- 
bility of arch ribs is discussed with reference to various design 
factors on which stability depends. 


Load Coefficients for Analysis and Design of Bridge Girders, 
H.T.LARSEN. Roads & Streets v 102 n 10 Oct 1959 p 98, 
103-5, 175. To simplify span bridge design, coefficients which 
determine maximum moment and deflection due to position of 
wheel loads which cause maximum moment are given; example 
illustrates calculational procedures. 


On Calculation of Influence Coefficients of Deflection and 
Bending Moment of Orthotropic Parallelogram Plate and Its 
Application to Analysis of Model Skew Grillage Bridge, M. 
NARUOKA, H.OMURA, T.ASANUMA, S.FUNAGOSHI, K. 
FUKUI. Japan Soe Civ. Engrs—Trans n 66 Jan 1960 p 1-7. 
Calculations were made by applying skew network difference 
equation method and by use of digital computers UNIVAC- 
120 and Bendix G-15 D; results are given in tables. (In 
Japanese, with English abstract). 


Use of Backwater in Design of Bridge Waterways, J.N. 
BRADLEY. Pub Roads v 30 n 10 Oct 1959 p 221-6, 231. 
Investigations, carried out by Div of Hydraulic Research Bur 
Pub Roads, centered on determination of backwater produced 
by bridges, scour at bridge abutments, scour around piers, 
and methods for alleviating scour; research results, design 
information derived, and application of bridge backwater to 
waterway design; data presented are based on experimental 
backwater studies using hydraulic models and field measure- 
ments. 


Failure. See Bridges—Lift; Bridges, Steel—Failure. 
Floating. See Bridges—Pontoon. 
Floors. See also Bridges, Steel—lIraq. 


Bonding Abrasive Grits to Steel. Adhesives Age v 3 n 4 
Apr 1960 p 24-5. Aluminum oxide granules are cemented 
onto metal area with polysulphide-epoxy adhesive to provide 
additional traction over slippery expansion joints on San 
Francisco-Oakland Bay Bridge; steel surfaces of joints were 
first sandblasted; drying of adhesive is accelerated by placing 
metal ‘‘ovens’’ over prepared surface; safer driving conditions 
are effected; technique has also been employed in various ways 
on highways. 


Fast Deck Forming with Light Steel Beams. World Con- 
struction v 12 n 8 Aug 1959 p 54, 57-8. In constructing 
highway bridge in Kansas City, Mo, temporary use of light- 
weight steel I-beams in falsework that supports reinforced 
concrete bridge deck until it has set were used instead of 2 x 
8 wooden joists with intermediary steel purlin; number of 
joists handled manually was reduced from 36 to 13 in most 
bays; floor beams are spaced 15 ft apart across both double 
lanes; two main girders for each double lane are spaced 
25 to 38 ft. 


Lift. Design and Erection Features of Vertical Lift Bridges 
for St. Lawrence Seaway Authority, W.G.H.HOLT. Eng J 
v 42 n 8 Aug 1959 p 66-78. Steel structure and operating 
machinery of five vertical lift bridges of Seaway, named 
Lower St. Lambert, Upper St. Lambert, Caughnawaga, St. 
Louis and Valleyfield, are described; cross sections of bridges 
showing various arrangements of railway tracks and road- 
ways; St. Lambert bridge has “‘tower drive’ and three others 
“span drive’; table lists operating rope forces and motor 
torques for starting, accelerating and running. 

Double Deck Lift Span Challenges Builders. Eng News- 
Ree v 164 n 7 Feb 18 1960 p 38-40. 1310 ft combination 
railroad-highway bridge over Portage Canal, Mich, has 263 
ft double-deck lift span, and 5 smaller continuous deck spans 
on each side, varying in length from 85 to 115 ft; sand hogs 
sank 90x30x80 ft high tower-pier caissons 76 ft deep through 
coarse sand, fine sand, and compact gravel; erection of 200 ft 
towers; tow boats floated 1750 ton lift span into position: 
span can be lifted to three different positions; in second posi- 
tion, bridge is flush with elevated approaches. 


Ongevallen met niet-symmetrische ophaalbruggen, C.F.BE- 
KINK. Ingenieur v 72 n 5 Jan 29 1960 p B4-9. Accidents on 
non-symmetrical lift bridges; overloading of some structural 
elements seen as cause for failures of bridges built in north- 
ern part of Netherlands between 1930 and 1940: repair of 
bridges; how to avoid similar cases in future. 


Maintenance and Repair. New Life for 85-Year-Old RR Bridge. 
Eng News—Rec v 164 n 11 Mar 17 1960 p 34-6. Old Bridge near 
Evesham, England comprised four wrought iron, deck type, 
plate girder spans; reconstruction works included removal of 
two old piers and strengthening of center masonry pier by 
installing prestressed concrete pier cap; design of main girder 
spans; unusual treatment of bearings on center pier. 

New Truss Goes in Around Old One. Construction Methods 
& Equipment v 42 n 2 Feb 1960 p 136-8. Replacing 60 yr 
old 247 ft truss of railroad bridge near American Falls, 


BRIDGES—Continued 
Idaho; lifting frame placed new truss on pier next to old 
one and load was successfully transferred to new truss; 
traffic was not interrupted. 

Renforcement du viadue de Mirville, P.MAGNIN. Travaux v 
44 n 303 Jan 1960 p 27-38. Reinforcement of Mirville via- 
duct; 520 m long brick structure of 48 arches of 32 m high 
was built in 1900; replacing supporting brick vaults with deck 
made of horizontal girders, but conserving old vaults for 
purpose of appearance; work was carried out without long de- 
lays in traffic. 

Models. See Bridges—Design; Bridges—Testing. 

Pipe Line Crossings. See Natural Gas Pipe Lines—Bridge 
Crossings. 

Pontoon. Contractor Places Floating Bridge Anchors, Gets 
Back on Schedule, F.K.ROSS. Pac Bldr & Engr v 65 n 10 
Oct 1959 p 68-70. 7861 ft span across Hood Canal, Ore, is 
first floating bridge to be constructed in tidal waters ; road- 
way on bridge is elevated to prevent automobiles from being 
sprayed with salt water; opening of 600 ft for passage of 
large ships; cathodic protection of anchor cables; use of 
light weight concrete in superstructure; post-stressing of 
concrete pontoons prevents shrinkage cracks; continuous loop 
anchor cables to permit renewal in deep water. 


Floating Highway Bridge 6,470 Ft long, C.E.ANDREW. 
Civ Eng (NY) v 29 n 12 Dee 1959 p 34-7. Reinforced con- 
crete pontoons carry 2-lane highway across Puget Sound, 
Washington; 23 pontoons bolted together, have width of 50 
ft and length of up to 360 ft; at each end there will be 
280 ft steel transition span, hinged to adjust for 18 ft rise 
and fall of tide; 600 ft draw span provides passage for large 
ships. 

Stresses. See also Bridges—Design. 


Approximate Determination of Secondary Stresses Caused 
in Bridge Cross Girders by Main Truss Chord Elongations, J. 
SZIDAROVSZKY. Acta Technica (Budapest) v 25 n 3-4 1959 
p 335-49. Secondary stresses depend on location of cross mem- 
ber with respect to main truss, as well as on degree of fixing 
of cross members to chord members; known approximate cal- 
culation methods are extended to these factors and also to 
case of skew cross members; formulas for most usual arrange- 
ments are deduced and listed in tables. 


Effect of Floor Systems on Pony Truss Bridges, R.M. 
BARNOFF, W.G.MOONEY. ASCE—Proc v 86 (J Structural 
Div) n ST4 Apr 1960 Paper n 2435 p 25-47. Analytical method 
for determining buckling load of top chords of single span 
pony truss bridges has been developed by E.C.HOLT, Jr based 
on testing of 10 model bridges; results of complementary 
study of effect of floor-system participation on top-chord 
stresses in pony truss bridges; analytical method calculates 
resulting increase in top-chord stresses. 


Elastisch gestuetzte Rahmenbruecken mit veraenderlicher 
Biegesteifigkeit, Gy.BALAZS, B.GOSCHY, J.KILIAN, F.NE- 
METH. Acta Technica (Budapest) v 28 n 1-2 1960 p 209-39. 
Elastically supported frame bridges with varying rigidity; for 
well designed, elastically founded frame, eccentricity of sup- 
port reaction can be avoided for dead loads, while for live 
loads it will not be larger than core radius of foundation; 
development of forees is function of soils modulus of elasti- 
city ; varying rigidity of frame girder improves distribution of 
deadweight; experiments on reinforced concrete model. 

Method for Analysis of Multibeam Bridges, J.E.DUBERG, N. 
KHACHATURIAN, R.E.FRADINGER, ASCE—Proec v 86 (J 
Structural Div) n ST7 July 1960 paper 2552 p 109-38. Expres- 
sions for moment, shear, and torque in each beam element, due 
to concentrated load acting at any point on multibeam bridge, 
are derived; method developed is applied in calculating vertical 
moments in beam elements of solid square section constituting 
multibeam bridge; influence lines for vertical moment in 
multibeam bridges having two, three, and ten beam elements 
of solid square section. 


Testing. Full-Scale Bridge Tests Begin, G.C.WARD. Eng News- 
Rec v 164 n 7 Feb 18 1960 p 75-6. Test structure at North- 
western University, Il, is half-scale model of 200 ft, eight- 
panel, Warren-type, double-tracked railway bridge; truss 
members are medium-grade manganese steel, with all con- 
nections bolted; any component of bridge can be removed and 
replaced by carbon steel member to be tested; loads for 
destructive loading tests are applied to bridge by unique 
system of fourteen 150-ton hydraulie jacks. 

Welding. See Bridges, Steel—Welding. 

BRIDGES, ALUMINUM 


Aluminum Bridge Design Suggests New Approach to Bri 
Building in Canada, T.N.ARNOLD. Roads & Eng eomenienng 
v 97 n 11 Nov 1959 p 52-5. Canadian bridge construction 
problems aggravated by short construction season, human 
difficulties due to climate imposed on contractors, long trans- 
portation, lack of adequate supervision ; necessity for close 
investigation of foundations to carry heavy loads; advantages 
of use of aluminum with particular reference to Canadian 
economy ; it is concluded that use of aluminum alloy in bridge 
superstructures is technically and economically feasible. 
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BRIDGES, ALUMINUM—Continued 


Two Bridge Designs Contrast but Both of Them Gall for 
Aluminum, A.A.TRINIDAD, Jr. Eng News-Rec v 164 n 3 
Jan 21 1960 p 38-40. Construction of two pairs of aluminum 
alloy bridges on Long Island by New York State Dept of 
Public Works; savings achieved by use of aluminum ; features 
of sheet-aluminum bridges in Amityville with structural co- 
working of skin and inner framework; riveted aluminum 
girder bridges in Nassau County, containing 35 girders each 
80 ft in length. 


BRIDGES, ARCH. See Bridges—Design; Bridges, Steel. 


BRIDGES, COMPOSITE 


See also Bridges, Concrete. 


Experimental Researches on Model Skew Composite Grillage 
Girder Bridge and Model Skew Composite Girder Bridge, 
M.NARUOKA, H.OMURA, S.NAGAI. Japan Soe Civ Engrs— 
Trans n 60 Jan 1959 p 1-10. Caleulation of influence coeffi- 
cients of bending moment and deflection of skew composite gril- 
lage girder bridge by digital computer; experimental values 
of stress and deflection were compared with theoretical values 
which were obtained by skew network difference equation 
method for orthotropic parallelogram plate. (In Japanese, 
with English abstract). 


Washington. Heavy-Duty Composite Bridge, H.M.HADLEY. Civ 


Eng (NY) v 30 n 5 May 1960 p 44-8. 16 ft wide single lane 
logging bridge across Upper Baker River comprises two 100 
ft long main spans and two 35 ft end spans; composite steel- 
prestressed concrete trusses used for two main spans, post- 
tensioned concrete bottom chords and structural steel webs 
and top chords; structural integration of precast concrete 
slabs with steel top chords of trusses and connection of these 
slabs with one another establishes reliable composite action. 


BRIDGES, CONCRETE 


See also Bridges; Bridges, Composite; Bridges, Highway. 

Composite Construction for Continuity, E.HOGNESTAD, 
A.H.MATTOCK, P.H.KAAR. Prestressed Concrete Inst—J v 5 
n 1 Mar 1960 p 59-63, 66-72. Highlights of investigation by 
PCA Laboratories on continuous precast-prestressed concrete 
bridges; bridge under study had precast I-shaped girders 
connected into integral bridge unit by situ-cast deck slab; 
continuity from span to span was obtained by placing de- 
formed bar reinforcement longitudinally in deck slab across 
intermediate piers; similar studies are planned on precast- 
prestressed buildings. 

Composite Slab Bridges, B.C.BEST, R.E.ROWE. Civ Engr 
v 14 n 6, 7 June 1960 p 297, 299, 301, 306, July p 347, 349-52. 
June: Abridged version of Cement and Concrete Assn re- 
search report on testing of composite slabs; slabs incorporate 
precast prestressed inverted T-beams and insitu concrete; 
test results show load distribution characteristics; some slabs 
comprise transverse prestressing and transverse mild-steel rein- 
forcement. July: Test of loading to failure of bridge decks; 
design recommendations. 


Continuous Precast-Prestressed Concrete Bridges, A.H.MAT- 
TOCK, P.H.KAAR. Portland Cement Assn—Research & De- 
velopment Laboratories—J v 2 n 1 Jan 1960 p 23-7; see also 
Civ Eng (NY) v 30 n 9 Sept 1960 p 38-42. Results of exten- 
sive laboratory investigations on shearing strength, flexural 
strength, creep and shrinkage, bending and loading conditions ; 
bridge was composed of I-shaped girders without end blocks 
and with straight prestressing tendons; girders were connected 
to form integral bridge unit by situ-cast deck slab. 


Die FEinflusslinien von Brueckentraegern auf 3 bzw. 4 
Stuetzen mit nach einem MHyperbolgesetz veraenderlichem 
Verlauf des Traegheitsmomentes, L.KRAUS. Bauingenieur v 
35 n 7 July 1960 p 258-62. Influence lines of bridge girders on 
3 and on 4 supports with moment of inertia changeable con- 
forming to hyperbola law; for concrete bridges, influence lines 
are expressed by closed mathematical formulas; programs 
for both girders for IBM 650 electronic computer to produce 
influence lines for 8 points in each bridge span are given. 

Investigation of Prestressed Concrete for Highway Bridges 
—1l. Strength in Shear of Beams Without Web Reinforcement, 
M.A.SOZEN, E.M.ZWOYER, C.P.SIESS. Illinois Univ—Eng 
Experiment Station—Bul n 452 1959 69 p. Tests of 43 rec- 
tangular and 56 I beams; results show that prestressed con- 
crete beams without reinforcement are vulnerable to shear 
failures. 

Load Distribution on Prestressed Concrete Slab Bridge, A.C. 
SCORDELIS, W.SAMARZICH, D.PIRTZ. Prestressed Concrete 
Inst—J v 5 n 2 June 1960 p 18-33. Analytical and experi- 
mental studies for transverse distribution of wheel loads on 
simply supported prestressed concrete slab bridge; slab is 
post-tensioned in two directions ; results prove that present 
empirical rule for design of slabs of long spans and large 
width is too conservative from point of view of stresses ; 
transverse prestressing had no effect on moments produced by 
wheel loads. 

Loading Tests on Two Prestressed Concrete Highway 
Bridges, R.E.ROWE. Instn Civ Engrs—Proe v 13 Aug 1959 
Paper n 6388 p 477-98. Bridges of composite slab and pseudo 
slab type; in composite slab results were affected by makeup 
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concrete in road camber and by masonry parapet beam; 
‘mean’”’ deflections and moments in pseudo slab were 22% 
less than anticipated due primarily to edge in concreting 
stiffening effect of fascia beams tied structurally to main 
roadway beams by reinforced concrete slabs forming foot- 
paths, which had been ignored in design and analysis. 


Precast-Prestressed Concrete Bridges. Pilot Tests of Con- 
tinuous Girders, P.H.KAAR, L.B.KRIZ, E.HOGNESTAD. 
Horizontal Shear Connections, N.W.HANSON, Portland Ce- 
ment Assn—Research & Development Laboratories—J v 2 n 2 
May 1960 p 21-58. Bridge under study involves T-shaped 
girders with continuous situ-cast deck slab; results of investi- 
gation regarding feasibility of establishing continuity between 
precast girders from span to span; study of composite action 
between precast girders and situ-cast deck slab; 62 push-off 
specimens and 10 T-shaped girders were tested to explore 
various means of horizontal shear transfer at contact surface 
between precast and situ-cast concrete; adhesive bond, rough- 
ness, keys and stirrups were included as test variables; ex- 
perimental results given. 


Ashland, Neb. Bridge Beams Are Pretensioned—and _ Post- 


Tensioned. Eng News-Ree v 165 n 13 Sept 29 1960 p 34-6. 
Twin bridges across Platte River near Ashland, Neb, carry 
30 ft wide roadway each and each comprises 14, 110 ft long 
spans; spans are composed of 6 prestressed beams, made by 
combination of pretensioning and post-tensioning; 110 ft long 
5 ft high beams are cast in 350 ft long, 38 ft wide casting 
beds provided with movable steel abutments; beams are cast 
in collapsible metal forms; bed is long enough to permit cast- 
ae of three beams in line and wide enough for two rows of 
eams. 


Australia. World’s Largest Precast Prestressed Concrete Bridge 


Completed. Surveyor v 118 n 3519 Nov 14 1959 p 925-6; see 
also Constructional Rev v 32 n 11 Novy 1959 p 18-25; Roads & 
Road Construction v 37 n 444 Dec 1959 p 364-7. Design and 
construction of Narrows Bridge over Swan River at Perth, 
Australia; bridge has five spans, 160 ft to 320 ft in length, 
and is fully continuous under live load; it is anchored only 
at north abutment; 6-lane roadway is 70 ft wide with 10 ft 
footpaths; piers rest on “Gambia” piles; longitudinal pre- 
stressing force is applied with external cables; vertical pre- 
stressing to reduce tensile stresses due to shear. 


Austria. Mangfall Bridge. Engineer v 209 n 5423 Jan 1 1960 


p 32. Unusual construction near Weyarn (Bavaria) where 
Munich-Salzburg autobahn crosses valley of Mangfall at 
height of about 70 m; design in prestressed concrete comprises 
two 6.61 m high lattice girders with 5.91 m long elements; 
top flange is formed by deck of 23.50 m oa width, cantilevered 
on either side of each girder; two motorways will each be 
10.5 m wide; lower flanges form cycle and footpath deck; 
method of moving temporary bridge, built after destruction 
of plate girder span in 1945, is described. 


Bearings. See Bridges—Bearings. 
Belgium. Suspended Span is Prestressed Concrete. Eng News- 


Rec v 164 n 16 Apr 21 1960 p 40-2. Self-anchored suspension 
bridge at Mariakerke comprises three-span continuous beam 
with unreinforced concrete stiffeners and prestressing cables 
located outside beam; center span is 828 ft long and two 
end spans 131 ft; prestressed cables have large eccentricities ; 
live-load moments in prestressed suspended beam are smaller 
than those in conventional prestressed beam. 


Brewerton, N.Y. Girders Move from Casting Yard Into Posi- 


tion on Roller Carriages. Construction Methods & Equipment 
v 42 n 3 Mar 1960 p 94-7; see also Eng News-Rece v 164 n 13 
Mar 31 1960 p 38-41. 460 ft Jong (largest in United States) 
prestressed bridge over Oneida Lake in New York State, con- 
sists of two identical parallel structures, each comprising two 
cantilever spans and suspended center span; 240 ton canti- 
lever girders were moved from casting yard to final position 
on pair of steel beam carriages riding on express rollers across 
temporary bridge; barge delivered drop-in girders for center 
span, and jacks lifted them into place. 


Longest Prestressed-Concrete Girder Bridge—320 ft—in 
US, E.C.MOLKE. Civ Eng (NY) v 30 n 5 May 1960 p 60-4. 
Bridge near Brewerton, NY has 320 ft long counterweighted 
main span and two 75 ft end spans; main span is segmented 
into cantilever and drop-in sections; drop-in girders were 
given greater horizontal stiffness by precasting with them 
large part of bridge slab. 


British Columbia. Soil Calls for Unique Piers, Unusual Form- 


work, E.FRICKE. Eng & Contract Rec v 73 n 6 June 1960 
p 98-101. New reinforced concrete bridge over Fraser River 
has four 12 ft lanes and two 5 ft sidewalks; riveted plate 
girders of 300 ft main span and two 186 ft side spans are 
supported on reinforced concrete piers and tremie concrete 
footings founded on glacial till; use of vertical and battered 
piles in pier foundations; softness of soil required that all 
formwork rest on foundations; light weight concrete in slab 
deck reduced dead load and meant savings in steel weight. 


Chicago, Ill. Girder Cast on Ground and Under-Excavated. 


Roads & Streets v 102 n 10 Oct 1959 p 116-18. How 150-ft 
post tension concrete beams for Northwest Expressway bridge 
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Chicago, Ill, were cast in position, on submerged piers and 
abutments, then dug out for underpass roadway beneath ; 4 
lane bridge is 462 ft long, 81 ft wide, including 4 ft median 
and two 814 ft sidewalks and was built by post tensioning 
method; construction and excavating techniques ; total im- 
provement cost was $1,069,623; elimination of falsework saved 
two months. 


Cuba. Across Rugged Cuban Ravine: Three-Hinged Arch. Eng 
News-Rec v 164 n 26 June 30 1960 p 42-3. Precast prestressed 
concrete girder bridge across Bacunayagya Ravine is 1029 nv 
long, carries 4-lane roadway, and includes rigid polygonal 
concrete-and-steel arch with clear span of 376 ft; two prefab 
steel rib parts of arch were placed on abutment and jacked 
in place by cables; ribs carried wood forms for concreting. 


Floating. See Bridges—Pontoon. 


Florida. Precast, Prestressed Sections for Florida Bridges, 
W.E.DEAN. Civ Eng (NY) v 30 n 7 July 1960 p 54-7. Use of 
beams and flat slab sections conforming to AASHO-PCI stand- 
ards; prestressing method used by Florida Road Dept is 
pretensioning on long beds with 7-wire strands % in., 7/16 in. 
and 1% in. in diam; method of releasing hold-downs; use of 
neoprene pads, bearing shoes, and bronze plates for expansion ; 
in design of beams variables are lateral spacing and prestress 
reinforcing; all design is based on materials with ultimate 
strengths of 5000 psi for concrete and 250,000 psi strand. 


France. Le viaduc de Savines, sur la Durance, pour le fran- 
chissement de la retenue de Serre-Poncon, J.COURBON. Genie 
Civil v 137 n 12 June 16 1960 p 266-70. Savines viaduct on 
Durance (river) for traversing Serre-Poncon reservoir; 924 
m long viaduct was constructed as replacement for part of 
highway flooded by reservoir; 77 m long 9 m wide prestressed 
concrete deck spans are supported on hollow concrete piers 
of rectangular, 5 by 5 m section with 0.40 m wall thickness ; 
piers are 15 to 43 m high. 


Germany. Germany’s Longest Prestressed Bridge. Eng News- 
Ree v 165 n 9 Sept 1 1960 p 28-9. 2970 ft prestressed concrete 
highway bridge will be part of projected 65 mi expressway 
belt around Berlin and will comprise 12 213 to 278 ft long 
spans; 95 ft wide deck will carry 6 lanes of traffic; spans 
are constructed with ends cantilevering from pier and tempo- 
rarily supported on cables from tower erected over pier. 


Great Britain. Prestressed Concrete Beams and Precast Piers in 
New Laira Bridge, D.M.HUTTON, F.T.WESTWOOD, A.P. 
CLIFFE. Surveyor v 119 n 3545 May 14 1960 p 579-83. New 
bridge, replacing one built in 1824, comprises five prestressed 
girder spans 108 ft long each, carrying two 22 ft wide lanes; 
cylindrical prestressed concrete piers with precast top and 
bottom blocks extend to bedrock by penetrating 90 ft of 
mud; 14 longitudinal girders in each span are prestressed by 
12 wire cables; 8 in. thick deck slab is cast over girders. 


Prestressed Concrete Beams Placed by Aluminium Launch- 
ing Girder. Surveyor v 119 n 3552 July 2 1960 p 759-62. Use 
of new method for construction of 810 ft long 60 ft wide 
Wolvercote viaduct which is part of Oxford bypass system; 
prestressed precast beams weighing up to 88 tons each are 
launched from previously constructed spans by launching 
girder of structural aluminum; aluminum truss weighing 9 
tons consists of horizontal girder, and front and back mast; 
truss spans road and beam travels through base of mast and 
is lowered on to reinforced concrete columns. 


Standardised Bridge Beams in Prestressed Concrete. Engi- 
neer v 210 n 5461 Sept 23 1960 p 507; see also Engineering v 
190 n 4927 Sept 23 1960 p 412. Prestressed Concrete Develop- 
ment Group of Cement & Concrete Assn has cooperated with 
Ministry of Transport in preparing designs for standardized 
method of bridge construction; smaller sections are for 
spans of 25-35 ft, larger for 35-55 ft; both types employ same 
top and bottom flange shapes and web thickness, with differ- 
ent web depths; diagrams show details and dimensions. 


India. Launching Precast Prestressed Concrete Girders, C.R. 
OBEROI. Indian Concrete J v 34 n 5 May 1960 p 166-70. Use 
of 150 ft long 130 ton prestressed girders for bridge con- 
struction in India; problems of erection; use of hydraulic 
lifting jacks, ground trollies on track, beam-top trollies on 
track, and launching girders; length of launching girder 
varies from 1144 times to twice size of span; it is fabricated 
from mild steel sections, such as angles, channels, and plates; 
drawings show phases of erection procedure. 


Pensacola, Fla. Bridge Towed 200 Miles for Erection, D.W. 
MILHAN. Civ Eng (NY) v 30 n 8 Aug 1960 p 76-9. 3% mi 
long 4-lane, pile-supported deck slab bridge has elevated cen- 
tral portion to allow passing of small boats, and also 400 ft 
long navigational steel span with 50 ft clearance; prestressed 
piles, precast caps, and prestressed slabs are fabricated near 
New Orleans, La, and moved to Pensacola by barge for assem- 
bly; piles are 54 in. in diam and up to 164 ft long, and road- 
way slabs are 60 ft long by 31 ft wide. 


Florida Spans: Made in Louisiana, W.E.DEAN. Eng News- 
Rec v 165 n 3 July 21 1960 p 45-7. 164 ft long, 54 in. diam 
prestressed concrete cylinder piles, precast pile bent caps, and 
precast prestressed deck units spanning 60 ft, weighing about 
156 tons each, for construction of 3 mi long 60 ft wide 


BRIDGES, CONCRETE—Continued 
bridge, were transported on_ barges from casting yard at 
Mandeville, La; most of bridge length is made up of two 
6700 ft long concrete trestles; three spans, 123, 154, and 123 
ft long, are of continuous welded steel plate girders; two 900 
ft long sections of trestle are on 4% grade. 

Pontoon. See Bridges—Pontoon. 

Soviet Union. Opyt izgotovleniya predvaritel’no napryazhen- 
nykh zhelezobetonnykh balok dlya_mostovogo perekhoda Kre- 
menchugskoi GES, L.I.IOSILEVSKII, G.I.STROKOV. Beton 
i Zhelezobeton v 5 n 3 Mar 1959 p 103-9. Experience with 
manufacture of prestressed reinforced concrete beams for 
bridge at Kremenchug hydroelectric power plant; design of 
beams: batching method and working time; results of test- 
ing; 186 beams of 18 and 13 m lengths for 81 spans were 
manufactured. 

Predvaritel’no napryazhennyi zhelezobeton v bol’shikh mos- 
takh, N.M.KOLOKOLOV. Beton i Zhelezobeton v 5 n 6 June 
1959 p 237-44. Prestressed reinforced concrete pan large 
bridges; survey of bridge projects and bridges built during 
1958 where prefabricated concrete parts were used. 


Standardization. See Bridge, Concrete—Great Britain. 
Stresses. See Bridges—Stresses. 

BRIDGES, FLOATING. See Bridges—Pontoon. 
BRIDGES, HIGHWAY 


See also Highway Systems; Municipal Engineering ; also all 
subject headings beginning with Bridge and Bridges. 


Bridges: Bearing Pads, Foundations, Scour and Water- 
ways. Nat Research Council—Highway Research Board—Bul 
n 242 1960 77 p. Papers at 38th annual meeting Jan 5-9, 
1959: Elastomeric Bridge Bearings, R.L.PARE, E.P.KEINER, 
1-19; Tests of Neoprene Pads Under Repeated Shear Loads, 
A.M.OZELL, J.F.DINIZ, 20-7; Tests of Steel Piles Driven 
Near Saigon River, Vietnam, D.A.FIRMAGE, 28-42; Deter- 
mining Safe Foundation Pressures and Embankment Stability, 
S.LIFSITZ, 43-56; Use of Backwater in Designing Bridge 
Waterways, J.N.BRADLEY, 57-68; Laboratory Observations 
of Scour at Bridge Abutments, H.K.LIU, M.M.SKINNER, 
69-77. 


Highway Bridge Practice, G.S.PAXSON. Civ Eng (NY) v 
30 n 1 Jan 1960 p 47-9. Most of short span bridges are built 
of wide flange rolled beams and longer spans of built-up 
girders; new shop setup for welding of large girders; use of 
radiation inspection technique; extensive use of high tensile 
bolts in field work; composite constructions with welded stud 
shear connectors; precast, prestressed, and pretensioned 
girders; aspects of reuse of forms; neoprene bridge bearings. 

Highway Bridges: Painting and Deck Construction. Nat 
Research Council—Highway Research Board—Bul n 243 1960 
27 p. Papers presented at 38th annual meeting Jan 5-9, 1959 
in Washington, DC as follows: Highway Bridge Painting, 


a Eee 1-17; Smooth-Riding Bridge Decks, N.GRAY, 
18-27. 
Moments, Shears and Reactions—Continuous Highway 


Bridge Tables. Am Inst Steel Construction, Inc, New York, 
NY, 1959, 8 p 85 plates. Analysis of continuous structures 
often becomes considerably more time-consuming than that 
of simple structures, particularly in case of highway bridge 
spans of lengths such that truck rather than lane live loading 
governs design; 35 numerical tables give design values. 


Aluminum. See Bridges, Aluminum. 
Floating. See Bridges—Pontoon. 


Great Britain. Recent Developments in Highway Bridge De- 
sign, C.S.CHETTOE, P.F.STOTT. Surveyor v 119 n 3531 Feb 
6 1960 p 131-6. Paper deals with bridges of small span, with 
regard to British standards; new aspects of design loading, 
road layout, and general design principles; development in 
design of steel, concrete, and aluminum bridges; prestressed 
concrete joists, and fences and parapets; new bridge bearings ; 
use of German steel bearings. 

India. See also Bridges, Highway—Submersible. 


Design and Construction of Training Works Over River 
Ghogra at Ayodhya, N.C.BHARGAVA. Indian Roads Congress 
—J v 24 n 1 Oct 1959 paper n 214 p 71-115. Design consid- 
erations and specifications governing earthwork in embank- 
ment, laying of apron in dry areas and in water, construc- 
tion of side guide band, pile bridges, bridge roadways, floating 
spans, service roads, and diversion of channel; stone supply; 
costs are given for both temporary and permanent works con- 
nected with project. 7 plates. 

Kansas City, Mo. See Bridges—Floors. 


Lift. See Bridges—Lift. 


Richmond, Va. Hammerhead Piers Carry Turnpike Bridge 
D.B.STEINMAN, C.H.GRONQUIST. Civ Eng (NY) v 29 Rat 
Nov 1959 p 38-9. Total of 100 of hammerhead piers carries 
4182 ft long bridge over James River at Richmond, Va; river 
portion of bridge comprises 88 ft long simple beam steel com- 
posite spans; 96 and 115 ft girder spans used in overland 
portion; reinforced concrete deck consists of two 40 ft road- 
ways separated by 4 ft mall; columns for hammerhead piers 
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are of 7 ft 9 in. diam; foundations were placed under water 
in steel sheetpile cofferdams. 


Submersible. Investigation, Design and Construction of Sub- 
mersible Bridges, D.J.VICTOR. Indian Roads Congress—J v 
24 n 1 Oct 1959 p 181-213. Factors governing design, construc- 
tion procedures, foundation material, location, approaches, 
flooding frequencies and levels, and choice of type of struc- 
ture designed to be overtopped during heavy floods; it is 
shown that structure offers inexpensive solution for crossing 
secondary roads. 


BRIDGES, LIFT. See Bridges—Lift. 
BRIDGES, PLATE GIRDER. See Bridges, Steel. 
BRIDGES, PONTOON. See Bridges—Pontoon. 
BRIDGES, RAILROAD 

See also Bridges, Steel—India. 


Bridge Dismantled Without Falsework. Civ Eng (NY) v 30 
n 8 Aug 1960 p 48-9. 200 ft long swing span of railroad 
bridge, at Calumet City, Il], was balanced over turntable 
located at its midpoint; by placing blocking beneath floor 
beams and removing steel from each end, one panel at time, 
center of gravity of structure was kept between blocking 
points; erection of falsework would have been complicated 
and costly because by giving simple support to bottom chord, 
top chord bars would have been incapable of taking resulting 
compression. 


Mammoth Box Girder Placed in Chicago Tri-Level Grade 
Separation, R.H.DeGRANGE. Civ Eng (NY) v 29 n 11 Nov 
1959 p 54-5. Two steel girders form box girder span to sup- 
port 10 tracks of Chicago and North Western Railroad, 
topping 3-level grade separation; girders are 125 ft long 13 
ft deep and weigh 200 tons; bringing girders into position 
required construction of special short section of railroad and 
purchase of largest crane available for construction work. 

American Falls, Idaho. See Bridges—Maintenance and Repair. 

Foundations. See Bridge Piers—Foundations. 

Lift. See Bridges—Lift. 

Maintenance and Repair. See Bridges—Maintenance and Re- 
pair. 

Testing. See Bridges—Testing. 

Welded Steel. See Bridges, Steel—Welding. 

BRIDGES, STEEL 

See also Bridges; Bridges, Composite; Bridges, Highway ; 
Bridges, Railroad; Bridges, Suspension. 

Application of High-Strength and Alloy Steels in Bridge 
Design, F.K.GOODELL. Boston Soe Civ Engrs—J v 47 n 1 
Jan 1960 p 56-63. Review of principles involved in selecting 
and using steels; savings by using steel stronger than ordi- 
nary structural steel to reduce amount of steel in bridge; 
longer life, less maintenance with corrosion resistant steels ; 
potential savings with A242 type steel in girders exceeding 
200 ft length and in all cantilever and continuous truss 
bridges and in arches. 

High-Strength Steels Show Economy for Bridges, L.C. 
HOLLISTER, R.D.SUNBURY. Civ Eng (NY) v 30 n 6 June 
1960 p 60-3. A242 and T-1 weldable high-strength steels in 
design of heayy bridge structures; use of heavy trusses and 
fairly long girder spans in recent bridge constructions ; values 
of allowable unit stresses in psi; high-strength steels in 
girder construction are less advantageous than for heavy truss 
construction; minimum thicknesses of web plates in girders 
for future specifications. 

How to Use High-Strength Steel Effectively, A.L.ELLIOTT. 
Eng News-Rec v 164 n 7 Feb 18 1960 p 52-4, 56, 60. _Use of 
steel for three different stresses up to 90,000 psi minimum 
yield point, with welded joints, in Whiskey Creek, Carquinez 
and other bridges in California ; discussion of problems of 
carbon content, toughness, ductility, weldability, and brittle- 
ness; table shows price-strength comparison for use of three 
grades of steel for various bridges. 

Stability Problems of Compressed Steel Members and Arch 
Bridges, G.WAESTLUND. ASCE—Proe v 86 (J Structural 
Div) n ST6 June 1960 Paper n 2512 p 47-71. Stability of 
bridge arches in vertical planes and lateral stability of bridge 
arches braced with transverse struts; for each kind of buck- 
ling, method is given for determining critical load | and in- 
crement of moment due to elastic deflections; description of 
model tests; table shows numerical data on critical loads; it is 
concluded that buckling considerations need not preclude use 
of slender arches for bridges. 

Ultimate Strength of Two-Hinged Solid Rib Steel Arch 
Bridge, S.KURANISHI. Japan Soc Civ Engrs—Trans n 68 
May 1960 p 9-18. Results of testing of load carrying capacity 
of plastically buckled thin steel plate and approximate 
method for determination of its magnitude; extension of 
calculations to ultimate strength of two-hinged solid rib steel 
arch bridge under static loads. (In Japanese). 


Vierendeel Truss Bridges and Problems of Stress Economy, 
F.TAKABBYA, Acier Stahl Steel v 24 n 10 Oct 1959 p 429-38. 
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Calculation presented to examine whether it is preferable, 
for sake of stress economy, to choose position of floor beam 
on lower chord itself rather than put them on panel joints; 
bending moment, direct stress and shearing stress diagrams 
were obtained after long and tedious calculation of highly 
statically indeterminate structures, and then compared with 
each other; truss type discussed is that of parallel chord 
variety. 

Austria. Die Kummerbruecke—ein interessantes Kastenverbund- 
system, F.RESINGER, H.EGGER. Bauingenieur v 35 n 6 
June 1960 p 216-22. Kummer bridge—interesting continuous 
box system; reinforced concrete deck of 130 m long 3 span 
highway bridge over Enns river is carried by continuous steel 
plate box structure of rectangular section with 2.10 m high 
sides and 5 m wide bottom; comparative calculations show 
advantages of this unusual solution. 


180 Meter High Bridge Planned for Austrian Autobahn, 
P.J.FLUSS. World Construction v 13 n 2 Feb 1960 p 33-4. 
Replacing of old federal highway, from Innsbruck to Brenner 
Pass, with modern four lane Autobahn; new roadway will 
have to surmount 800 m height difference and it will reduce 
84 curves of old highway to 7; heat absorbing black asphaltic 
surfacing will be applied to lessen ice formation; bridge over 
Sill river is 180 m high, 6837 m long steel structure, sup- 
ported by hollow reinforced concrete piers built with slip 
forms; deck width is 21.60 m. 

Bearings. See Bridges—Bearings. 

Benicia-Martinez, Calif. See Bridge Piers. 

China. I] ponte di Hankow sul fiume Yangtze, Y.T.E.MAO. 
Geotecnica v 6 n 2 Mar-Apr 1959 p 66-77. Bridge at Hankow 
on Yangtze River; design and erection procedures of bridge 
consisting of steel trusses; piles and pile foundations; bed- 
rock characteristics; experimental data of actual construction 
work and tests. 

Cleveland, Ohio. See Bridges—Bearings. 

English Channel. £200m. Project for Bridge Across Channel. 
Surveyor v 119 n 3540 Apr 9 1960 p 853-4; see also Engineer 
v 209 n 5437 Apr 8 1960 p 607-8; Engineering v 189 n 4903 
Apr 8 1960 p 475. Proposed structure from South Foreland 
to near Calais comprises 5-lane highway, rail tracks and 
eycle lanes; 21 mi long bridge will need 142 piers in depths 
between 0 and 165 ft; anchored pier consists of heavy precast 
rings of reinforced concrete superimposed on one another; 
steel superstructure comprises cantilever truss spans, 1180 ft 
long, their ends connected by 295 ft suspended spans; advan- 
tages of bridge over tunnel and hazards of planned 25 mi 
long undersea tunnel. 

Failure. Lessons of Collapse of Vancouver 2nd Narrows Bridge, 
A.HRENNIKOFF. ASCE—Proc v 85 (J Structural Div) n 
ST 10 Dee 1959 pt 1 Paper n 2305 p 1-20. Conclusions of study 
on collapse of bridge; occurrence is not only mere consequence 
of error in design but also manifestation of effects of some 
factors not yet fully appreciated; inapplicability of column 
formulas for design of webs of grillage beams in buckling; 
weakening effect of plywood pads interposed in grillage; gen- 
eral inadequacy of column formula given by Canadian Speci- 
fications CSA, 1952. 

Floors. See Bridges—Floors. 

France. See Bridges, Steel—Welding. 

Great Britain. See also Bridges, Steel—English Channel. 

New Don Bridge Doncaster. Roads & Road Construction v 
38 n 445 Jan 1960 p 13-14. St. Mary’s Bridge over River Don 
at Doncaster, is balanced cantilever 3-span welded steel struc- 
ture supported on concrete piers and abutments, having cen- 
tral span 61 ft and side spans of 34 ft; piers and abutments 
were constructed within temporary sheet steel pile cofferdams ; 
decking consists of 9-in. thick reinforced concrete slabs span- 
ning main bridge girders; roadwork features. 


Progress of Runcorn-Widnes Bridge. Engineer v 210 n 
5452, 5453 July 22 1960 p 149-50, July 29 p 201-2; see also 
Engineering v 190 n 4919 July 29 1960 p 148-9; Surveyor v 
119 n 3555 July 23 1960 p 841-3. Construction of steel arch 
bridge with main span of 1082 ft, crossing River Mersey and 
Manchester Ship Canal; main structure is of high tensile and 
mild steel, and nearly all site joints are riveted; it carries 
33-ft carriageway and two 6-ft footpaths on two main trusses 
spaced 54 ft apart; rise of arch from pins to top chord at 
crown is 253 ft, and truss depth is 106 ft at springing and 
35 ft 3 in. at crown; method of stress relieving welded joints 
in certain girders. 

India. New Rail and Road Bridge Over Ganges. Surveyor v 119 
n 3544 May 7 1960 p 557-8. Bridge consists of 14 cantilever 
spans of 397 ft length each; two-level structure comprises 
single track railroad and 24 ft wide 2-lane roadway; riveted 
high tensile steel and welded mild steels were used with total 
tonnage of 12,467; caisson construction of reinforced concrete 
piers. 

Nine Span Bridge But no Expansion Joints, H.W.STE- 
PHENSON. Engineering v 190 n 4924 Sept 2 1960 p 308-9. 
Qurnah bridge, on Baghdad-Basra highway; bridge spans 
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1020-ft water gap in one continuous length; site connections 
were made with friction grip bolts; piers and abutments are 
founded on reinforced concrete piles; superstructure of high 
tensile steel consists of two plate girders with straight flanges 
on top and curved below; apart from knee brace to lower 
flange of each girder at quarter span points there is no other 
steel bracing, sway resistance being provided by reinforced 
concrete deck. 


Iraq. Analysis of Steel Decks with Special Reference to High- 
way Bridges at Amara and Kut in Iraq, B-FARAGO, W.W.L. 
CHAN. Instn Civ Engrs—Proc v 15 May 1960 Paper n 6421 
p 1-32. Typical highway bridge deck, consisting of steel plate 
acting compositely with series of longitudinal stringers and 
cross girders is discussed; empirical and analytical methods of 
determining distribution of loads and internal forces in such 
decks; grillage and orthotropic plate methods; methods of 
analysis applied to calculation of decks for bridges at Amara 
and Kut. 


New Highway Bridges Across Tigris at Amara and Kut in 
Iraq, W.E.GELSON, G.A.PLANK. Instn Civ Engrs—Proec v 
15 Apr 1960 Paper n 6420 p 33-54, supp plate. Two steel-deck- 
type plate girder highway bridges designed in Britain for Iraq 
Government; use of deck as integral part of main girders, and 
use of slender web plates stabilized by vertical and horizon- 
tal stiffeners, was economical; design, construction, and test- 
ing of New Amara bridge which is welded, of double canti- 
lever twin box girder type, with 9 m carriageway and side- 
walks; design of proposed bridge at Kut. 


New Zealand. Auckland Harbour Bridge. Roads & Road Con- 
struction v 37 n 441 Sept 1959 p 267-70. Design and con- 
struction phases of Auckland, New Zealand bridge; bridge 
is steel truss cantilever design with 7 spans, is 3348 ft 
long and contains over 6000 tons of steel and 44,000 tons of 
concrete piers and roadway; crown height of truss of main 
navigational span at high tide is 206 ft with clearance of 
142 ft; navigational width is 800 ft with water depth at low 
tide of 50 ft; asphalt-on-concrete slab road comprises four 
10 ft 6 in. lanes. 

Niagara Falls NY. Longest Plate-Girder Span in US Com- 
pleted, E.H.PRAEGER, T.C.KAVANAGH. Civ Eng (NY) v 
29 n 12 Dee 1959 p 42-8. Low level plate girder continuous 
structure of American Rapids Bridge on Niagara River has 
main span of 450 ft and two 70 ft end spans; end spans are 
counterweighted with concrete and enclosed by stone masonry 
walls; medium manganese steel main riveted girders are 
spaced 11 ft on centers; bridge has two 12 ft roadways and 
two sidewalks; structure is founded on bedrock; maximum 
use of digital computer expedited design. 


Oklahoma-Texas. Exceptional Job Engineering Pays Off on 
Bridge Construction, I.E.WILLIAMS. Civ Eng (NY) v 30 n 1 
Jan 1960 p 60-2. Template for piles, steel form that permits 
placing of concrete in dry, in 60 ft of water, and new tech- 
nique for placing loose-jointed continuous girders were used 
in construction of Willis Bridge over Lake Texoma; con- 
creting steel form comprises hydraulic push-pull rams which 
place forms, hold them watertight for concreting, and then 
open for stripping; 200 ft continuous plate girder spans 
were erected by steel falsework, placed on barges. 

Poland. See Bridges, Steel—Welding. 


Portland, Ore. Construction of Morrison Bridge, R.D.BANE. 
ASCE—Proe v 86 (J Construction Div) n CO2 May 1960 Pt 1 
Paper n 2482 p 1-8. Bridge in Portland, Ore, is 760 ft long 
together with approaches, and carries 6-lane roadway; river 
crossing has two deck truss approach spans and double-leaf 
bascule span with 220 ft clear horizontal opening; pile driv- 
ing for four piers; pier foundations were built one at time 
to permit maximum reuse of cofferdam materials. 


Portland, Ore.-Vancouver, Wash. Construction of Columbia 
River (Portland-Vancouver) Bridges, I.D.MERCHANT. ASCE 
—Proc v 85 (J Construction Div) n CO2 Sept 1959 pt 1 
Paper n 2143 p 387-50. Reconstruction of 13 span steel struc- 
ture of existing East bridge which will be modernized, and 
elevated; construction of new parallel 11 span West bridge 
which will carry three southbound lanes; precast shell type 
construction of piers; details of 1.34 mi toll project and 
Oregon Slough bridge modernization. 


Sweden. Construction of Tjorn Bridge. Engineer v 209 n 5426 
Jan 22 1960 p 148-50; see also Eng News-Rec v 164 n 18 
May 5 1960 p 34-6. Unusual design is being employed for 
main crossing of Askero Fjord, in course of constructing road 
from mainland to island of Tjoern off Swedish west coast; it 
is arch bridge comprising twin 3.8 m diam tubular steel gird- 
ers of 278 m span and 40.5 m rise, fixed at abutments; tubu- 
lar girders were selected for lower wind resistance in exposed 
situation and for economy; erection of steelwork is being 
carried out with help of temporary cable suspension carried 
over towers. 


Testing. See Bridges—Testing. 


Washington. Welded Plate Girders Span Risky River. Eng 
News-Rec v 165 n 16 Oct 20 1960 p 34-6. Highway bridge over 
Nisqually River near Mount Rainier National Park; torrents 
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carrying large boulders demolished three bridges in past; new 
bridge has only one pier within high water area, it is 
founded on solid granite, is 10 ft thick at base and is armored 
with structural steel; bridge carrying 28 ft wide roadway, 
comprises 50 ft wide span, 300 ft main span with 75. ft canti- 
lever span, and 115 ft box girder span; main span is earried 
by pair of heavy weight welded plate girders, 16 ft 8 in. deep. 


Welding. Automatic Welding Procedures in Fabrication of 
Plate Girders, C.A.ZWISSLER, Welding J v 39 n 1 Jan 1960 
p 13-18. Developments in bridge girder fabrication with par- 
ticular attention to welding of stiffeners in girders ; advanced 
techniques for application of submerged are and magnetic 
flux gas shielded processes described. . 

Conception, Design and Fabrication of Welded Rigid-Frame 
Railroad Bridge, R.T.BLEWITT, H.T.BORTON, J.P.JASO. 
Welding J v 39 n 8 June 1960 p 577-83. Bridge selected as 
railroad supporting structure for grade separation project in 
Euclid, Ohio, is divided into three parallel structures; struc- 
tural-steel elements comprise series of parallel welded steel 
ribs or frames of 91 ft 414 in. span and 87°, 59 min, 10 sec 
skew, covered with composite reinforced concrete deck; design 
and fabrication details; structure is clean lined, economical 
to build, easy to maintain and free from hazardous columns in 
underpass. 

Eine gekruemmte vollwandige Eisenbahnbruecke, A.OHLE- 
MUTZ. Schweissen u Schneiden v 12 n 6 June 1960 p 255-8. 
Curved plate girder railroad bridge; welded reconstruction of 
part of superstructure of bridge built in 1912 at Frankfurt/M; 
details of design and welding technique used; corrosion pro- 
tection. 


Erfahrungen mit geschweissten Montagestoessen beim Bau 
der Severinsbruecke in Koeln, G.VOGEL. Schweissen u Schnei- 
den v 12 n 5 May 1960 p 189-94. Experience with field welded 
joints in construction of Severin bridge at Cologne; descrip- 
tion of some problems encountered and their solution, par- 
ticularly in welding cover. plate to top plate of roadway, and 
with longitudinal stiffeners; choice between manual and ma- 
chine welding; only in welding filled-section streetcar tracks 
to top plate of road, automatic welding proved economical. 


Geschweisste Eisenbahnbruecken in Polen, Z.K.LESNIAK. 
Schweissen u Schneiden v 11 n 11 Nov 1959 p 428-32. Welded 
railway bridges in Poland; comparison of Polish with German 
and Soviet specifications; results of determinations of en- 
durance strength of welded structural joints; photoelastic 
investigation of stresses; welding schedules. 


Geschweisste Eisenbahndeckbruecken niedriger Bauhoehe in 
Kastenbauweise, K.DOERNEN. Schweissen u Schneiden yv 12 
n 5 May 1960 p 194-8. Welded box section construction for 
low railroad bridges; advantages of welded box construction, 
with track attached to top plates; details of design and con- 
struction of two different types of bridges erected at Aachen 
and Ludwigshafen, respectively. 


Pont de la Guillotiere a Lyon en acier soude. Soudage et 
Techniques Connexes v 14 n 1-2 Jan-Feb 1960 p 5-19 (discus- 
sion) 19-20. Three articles on Guillotiere welded steel bridge 
in Lyons, France: Reasons for replacing old bridge, J. 
REROLLE, 5-8; Design of bridge, J.ROBINSON, 8-9; Shop 
fabrication and erection of steel framework, J.PASQUELIN, 
C.DUXIN, G.DECOME, 12-19. 


Vollstaendig geschweisste Eisenbahn-Fachwerkbruecke, U. 
GIEHRACH. Schweissen u Schneiden v 12 n 6 June 1960 p 
258-61. Completely welded lattice girder railroad bridge; de- 
tails of design (including calculation of stresses) and con- 
struction of superstructure for second track of viaduct at 
Stuttgart-Vaihingen, replacing one destroyed during war. 


Welded Highway Bridges. Nat Research Council—Highway 
Research Board—Special Report n 45 1959 72 p. Report, rela- 
tive to are welding in fabrication and erection of highway 
bridges, includes information and data required by engineer 
and inspector for proper interpretation of specifications by 
explaining meanings of welding terms and symbols, how to 
interpret plans and_ specification requirements, evaluating 
welding quality from visual inspection, preventing faulty 
welds, methods for appraising defects or imperfections which 
may Or may not impair structure’s strength. 

West Germany. See also Bridges, Steel—Welding. 


Yankee-Style Approaches Lead to New Box Girder Across 
Rhine. Eng News-Rec v 165 n 1 July 7 1960 p 42-8, 45-6. 
Bridge between Mannheim and Ludwigshafen carries highway 
and pedestrian traffic; it has three 300 ft long spans of four 
box girders and orthotropic plate deck; elevated approach is 
% mi long, with 18 ft diam hollow concrete “mushroom” 
piers supporting prestressed concrete deck; underside of each 
deck slab produces inverted pyramid; prestressing cables are 
close to upper surface of slab to respond to negative bending 
moments; 30 to 1 scale model of structure. 


BRIDGES, STEEL ARCH. See Bridges, Steel. 
BRIDGES, STEEL TRUSS. See Bridges, Steel. 
BRIDGES, SUSPENSION 

See also Natural Gas Pipe Lines—Bridge Crossing. 
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Energy Method for Approximate Analysis of Stiffened Sus- 
pension Bridges, G.M.PECK. Civ Eng (Lond) v 55 n 644 Mar 
1960 p 377-8. Consideration of energy changes and application 
of Castigliano’s Theorem, instead of considering deflections of 
structural elements directly; in linear elastic structure, par- 
tial derivative of total strain energy of structure with respect 
to force acting at any point in structure equals deflection at 
that point. 


Unstiffened Suspension Bridge with Heavy Deck, A.HIRAT, 
M.ITO. Japan Soe Civ Engrs—Trans n 64 Sept 1959 p 1-9. 
Discussion of theory and structural elements; rigidity of 
bridge is given by dead load only; economy of structure. (In 
Japanese with English abstract). 


Alberta. Dunvegan Suspension Bridge, T.LAMB, R.N. 
McMANUS. Eng J v 43 n 9 Sept 1960 p 75-82. Two lane high- 
way bridge has 900 ft long center span and two 450 ft 
long side spans; caisson pier foundations were sunk through 
sand and gravel bed by dredging to over-consolidated clay 
below; anchorages are of concrete cell and ballast construc- 
tion, north anchorage having 18,400 ton and south anchorage 
14,000 ton weight; results of model tests and detailed design 
calculations. 


Belgium. See Bridges, Concrete—Belgium. 


Cables. Secondary Stresses in Parallel Wire Suspension Cables, 
T.A.WYATT. ASCE—Proe v 86 (J Structural Div) n ST7 
July 1960 paper 2542 p 37-59. Working stress in parallel wire 
cable is normally based on average stress across section of 
cable; paper analyzes variation of stress across section, caused 
by deflection of cable; influence of clamping bands and of 
tensioned wire wrapping are considered; numerical examples 
show that secondary stresses may be important part of effects 
of live loading. 


Two Cables—14,000 Miles of Wire. Eng News-Rec v 164 n 
22 June 2 1960 p 27-9. For spinning of two main cables of 
1800 ft main span and two 555 ft side spans of Throgs Neck 
bridge in New York City, total of 14,000 mi of 0.196 in. diam 
galvanized wire was needed; working platforms, stairways, 
spinning machines, tensioning towers, reel stands and control 
stations were set up on anchorages; dual-sheave wheels were 
used for spinning; cables were adjusted by shims and hy- 
draulic jacks; final positioning was done at night when 
strands showed uniform temperature. 


France. Le Pont de Tancarville, M.HUET. Societe des In- 


genieurs Civils de France—Memoires y 113 n 5 May 1960 p 
23-42; see also unsigned article in Construction v 14 n 8 Aug 
1959 p 239-42. Tancarville bridge; history, construction, costs, 
and significance of bridge; bridge is 1420 m long including 
608 m center span, 176 m side spans, and 400 m elevated ap- 
proach of concrete girder construction; roadway is 50 m 
above water level; two ferroconcrete towers are 123 m high; 
foundation of towers, right bank anchorage in rock, and left 
bank anchorage of counterweight concrete structure enclosed 
by prestressed concrete walls. 


Les pylones en béton armé du pont de Tancarville, N. 
ESQUILLAN. Revue C v 2 n 1 1960 p 3-14. Reinforced con- 
crete towers of Tancarville bridge; towers of bridge of 600 
m span are 123 m high; cables are fastened through two junc- 
tion points to two continuous stiffening girders which are fixed 
to anchorage box; roadway of bridge is 47 m high; towers 
are monolithic up to this height and are reduced to two 
rectangular columns above it. 


Great Britain. Progress on Forth Road Bridge, A.G.THOMP- 


SON. Welding & Metal Fabrication v 28 n 2 Feb 1960 p 53-9. 
First report on suspension bridge now in course of building ; 
temporary works involved in construction of towers and 
foundations; north and south tower foundations; welding 
operations. 


New York. See also Bridges, Suspension—Cables. 


Contractors Revamp George Washington Bridge. Excavating 
Engr v 54 n 7 July 1960 p 10-12, 14-15, 19-23, 26-30. Con- 
struction of Manhattan approach to bridge for new 12 lane 
depressed Trans-Manhattan expressway; 14% mi long viaduct 
provides curving exit from both levels of bridge and com- 
prises concrete columns, 75 ft high, supporting prestressed box 
girders; at New Jersey side tunnels are being built by “‘cut- 
and-cover’’ method beneath present bridge roadway as_ part 
of approach to new lower deck; construction of new lower 
deck. 

Erection of Lower Deck—George Washington Bridge, E.L. 
DURKEE. Civ Eng (NY) v 30 n 7 July 1960 p 35-9. Addition 
of 6-lane lower deck to existing structure; lower deck struc- 
ture comprises 7 ft deep floor beams spaced 30 ft on centers 
and 24 WF 76 beam-stringers spaced 5 ft 744 in. on centers 
and supported on top of beams; use of trolley trucks, running 
on track-beams fastened to lower side of existing deck, for 
erection of 220 ton steel sections; added load of new lower 
deck causes 593 ft high towers to deflect 1344 in. toward 
river. 

Placing Concrete: Phase Two of New Deck. Eng News-Ree 
v 165 n 14. Oct 6 1960 p 24. Casting concrete pavement of 
new lower deck of George Washington Bridge; ready-mix 
trucks supply concrete through funnel set in hole cut through 
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sidewalk of upper deck to hopper on lower deck; front end 
loaders pick up concrete from hoppers and earry it to working 
area; hand drawn vibrating rail screed and wood floats are 
being used for finishing surface. 


Two Level Seaffolding Holds Deck Forms. Construction 
Methods & Equipment v 42 n 6 June 1960 p 122-4. Part of 
extensive work being done on approach to George Washington 
Bridge, in New York City, is scaffolding system that canti- 
levers from columns of sides of bridge, serving as work plat- 
form and supporting deck forms; placing of reinforcing steel 
inte first level of scaffold; crew chutes concrete directly into 
orm. 


Vibrations. Modes and Natural Frequencies of Suspension- 
Bridge Oscillations, D.B.STEINMAN. New York Acad of 
Sciences—Annals v 79 art 4 Sept 16 1959 32 p; see also Eng 
Inst Canada—Trans v 3 n 2 July 1959 p 74-83; Franklin 
Inst—J v 268 n 3 Sept 1959 p 148-74. Basie data required in 
studies of aerodynamic stability; formulas presented in 1941 
to 1943 are reviewed; recent numerical examples are pre- 
sented, based on computations for Mackinac Bridge. 


West Germany. A-Shaped Tower Supports Rhine Bridge. Eng 
News-Rec v 164 n 5 Feb 4 1960 p 34-6, 38. 100 ft wide Severin 
bridge is unique structure of asymmetric suspension carried 
by single A-shaped steel tower; tower pier is located near 
yight bank to provide minimum obstruction to river traffic; 
shorter suspension span is 495 ft and larger 990 ft long; 
steel bridge deck is stiffened orthotropic plate resting on two 
continuous steel box girders; five approach spans are total of 
740 ft long; 6 sets of cables for each suspension span fan 
out from top of tower. 


BRIDGES, WOODEN. See Wooden Construction. 

BRIGHTNESS MEASUREMENT. See Illuminating Engineer- 
ing. 

BRINE. See Boron Compounds; Bromine. 

BRIQUETS. See Coal Briquets and Briquetting. 

BROACHES. See Broaching. 

BROACHING 


See also Automobile Transmissions—Manufacture; Broach- 
ing Machines. 


Detroit Broach Eliminates Burning, Loading with Wheel 
Treatment. Grinding & Finishing v 6 n 1 Jan 1960 p 41-2. 
Problem to grind broaches of extreme hardness (64 to 68 
Rockwell “C’’) without developing burns and chatter marks, 
and to obtain best possible finish, was solved by use of syn- 
thetic colloidal graphite wheel treatment, called Dri-Kool; two 
broaching operations which have proved value of new treat- 
ment, are described. 


Press Tooled for Progressive Broaching, A.W.WILLE. Tool- 
ing & Production v 26 n 3 June 1960 p 51-2. Internal keyways 
are broached in electrical connector shells by Amphenol-Borg 
Corp, Chicago, on specially tooled Denison 4-ton, 2-strain rod 
Multipress; each connector shell contains five internal key- 
ways 0.038 in. deep, 1.4 in. long, and meeting ¥ in. wide 
relief undercut; special single tooth progressive broaches were 
designed to remove 0.0035 in. of material per tooth during 
first 10 steps; last two broaches remove only 0.001 in., to 
finish operation. 


BROACHING MACHINES 


Large Jameson Steam Turbine Dise Broaching Machine, 
R.E.GREEN. Machy (Lond) v 97 n 2498 Sept 28 1960 p 
735-9; see also unsigned article in Engineer v 210 n 5461 
Sept 23 1960 p 494-5. Hydraulic broaching machine supplied to 
C.A.Parsons & Co, Newcastle-upon-Tyne, for cutting fir tree 
blade root slots in peripheries of steam turbine disks ranging 
up to 8 ft 4 in. diam by 10 in. rim thickness; in finally 
adopted design, disk to be broached is mounted with its axis 
vertical, on indexing fixture, and broach slide is nominally 
vertical, and arranged to swivel; work table and associated 
mechanism; hydraulic system; broaching operations described. 

Special Indexing Machine Performs ‘Difficult’? Broaching 
Operation, G.B.COLLINS. Can Metalworking v 22 n 12 Dec 
1959 p 32-3, 35; see also Tool Engr v 44 n 1 Jan 1960 p 77-9. 
Machine built around Erickson 400 Speed Indexer by Delo 
Serew Products Co broaches 1100 tubes per hr, with over 5 
million pieces produced so far; operation of $460 rotary in- 
dexer employing one 6 in. broach described. 


BROADCASTING. See Radio Broadcasting; Television Broad- 
casting. 
BROMINE 
See also Mineral Industry and Resources. 


Iodo-bromnye vody Povolzh’ya i Prikam’ya, S.S.BONDA- 
RENKO. Sovetskaya Geologiya v 2 n 12 Dec 1959 p 88-100. 
Iodine and bromine waters of Volga and Kama River regions; 
general laws governing distribution of underground brines 
over territory of Volga-Urals; variations of bromine con- 
centration (and in lesser degree that of iodine) are closely 
related to nature of water exchange and intensity of under- 
ground drainage in Paleozoic beds; thickness of zone of 
iodine-bromine water distribution increases considerably in 
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BROMINE—Continued 
areas of tectonic depressions and southeastern slope of Rus- 
sian platform. 

BRONZE 

See also Copper and Alloys; Ships—Propellers. 

Elektronenmikroskopische Untersuchungen ueber den Zerfall 
martensitischer Phasen in Aluminiumbronzen etc, J.HUNGER, 
W.DIENST. Zeit fuer Metallkunde v 51 n 7 July 1960 p 
394-403. Study by electron microscopy of decomposition of 
martensite phase in binary aluminum bronzes with 10 and 
12% Al, and of complex 10% Al bronze with nickel (6%), 
manganese (2.25%), and iron (1.8%) additions; study of 
effect of tempering at different temperatures on unstable 
phase obtained by quenching from f-phase; specimens were 
obtained by replica extraction technique. 

Isothermal Transformation of Eutectoid Beryllium Bronze 
at High Temperatures, J.S.BRETT, G.L.KEHL, E.JJARAIZ F. 
Met Soe of AIME—Trans v 218 n 4 Aug 1960 p 753-63. In- 
vestigation at 550 and 592 C reported; metallographic evi- 
dence indicates that coarse lamellar aggregate forms prefer- 
entially in most densely lamellated regions of fine eutectoid 
and favors hypothesis that development of aggregate in fine 
eutectoid is due to occurrence of cellular segregation re- 
action. 


Rentgenove studium vrstevnatosti a homogenisace odstre- 
dive litych cinovych bronzu CuSn 8, B.RADA. Hutnicke Listy 
v 15 n1 Jan 8 1960 p 49-53. X-ray study of stratification and 
homogenization of centrifugally cast bronze containing 8% 
Sn; chemical etching shows that stratification is caused by 
cyclic fluctuations of Sn content in some layers; equalization 
of Sn content can be achieved by intensive homogenization 
annealing. 

Resistenza a fatica e corrosione-fatica a flessione rotante 
dei bronzi di alluminio tipo Xantal B e XM, C.PANSERI, 
M.LEONI, L.MORI. Alluminio v 29 n 3 Mar 1960 p 113-19. 
Fatigue resistance and corrosion fatigue of complex alumi- 
num bronzes such as Xantal B and XM under conditions of 
rotating bending; test results indicate that fatigue limit is 34 
kg/mm? for Xantal B and 25.5 kg/mm? for XM alloy; same 
ratio was found to prevail for diminution of fatigue properties 
of both alloys due to corrosion. 

Some Bending Characteristics of Silicon-Aluminium Bronze, 
K.MIZUNO. Sumitomo Light Metal Tech Reports v 1 n 2 Apr 
1960 p 1-8. Heat treatment and cold working tests conducted 
on rod materials containing 2% Si and 7% Al, balance cop- 
per, in order to improve their mechanical properties and flat- 
tening and bending characteristics; results tabulated. (In 
Japanese with brief English abstract). 


Continuous Casting. Continuous Casting Puts Bronze to Work 
in Tough Service. Iron Age v 185 n 11 Mar 17 1960 p 110-11. 
Chicago’s flood control project owes much of its success to 
nine continuously cast bronze stems, 4.5-in. diam by 20-ft 
long, used to operate sluice gates of Lockport, Il] powerhouse ; 
Ni-Vee bronze, development of International Nickel Co con- 
taining 88% Cu, 5% Sn, 5% Ni, 2% Zn and 0.01% Pb (max), 
was selected over stainless steel because in addition to corro- 
sion resistance and high strength, it provided economy in 
machining; production of rods including straightening, heat 
treatment, and precision thread cutting is described. 


Corrosion. See also Copper and Alloys—Corrosion; Metals 
Corrosion. 

L’enrouillement des cupro-aluminium au _ (fer, P.J.Le 
THOMAS, D.ARNAUD, A.LETHUILLIER. Memoires Scien- 
tifiques de la Revue de Metallurgie v 57 n 4 Apr 1960 p 
313-23; see also Fonderie n 174 July 1960 p 279-88. Rusting 
of iron-bearing aluminum bronze; study, by chemical analy- 
sis, microscopy, electron probe, and resistivity determinations 
of iron-rich phase in 8-10% Al cast or wrought bronzes; effect 
of nickel and manganese; it is concluded that Fe-bearing con- 
stituent is responsible for selective surface attack by salt 
spray but (under conditions tested) not for intergranular 
attack owing to Al-impoverishment. 


Use of Alloy Additions to Prevent Intergranular Stress 
Corrosion Cracking in Aluminum Bronze, J.F.KLEMENT, 
R.E.MAERSCH, P.A.TULLY. Corrosion v 16 n 10 Oct 1960 p 
127-30. General principles of equilibrium grain boundary 
segregation are applied to form theory on possible elimination 
of intergranular stress corrosion cracking in a@ aluminum 
bronze in steam; various possible alloy additions are discussed 
in relation to their atom size, solubility, and tendency to 
react with steam; theoretical selection of beneficial additions 
made; actual test results agree with theory. 


Creep. Das Zeitstandverhalten der gekneteten Aluminium- 
bronzen und Mehrstoff-Aluminiumbronzen (Literaturueber- 
sicht V), H.VOSSKUEHLER. Metall v 18 n 11 Nov 1959 p 
1017-24. Creep behavior of wrought aluminum bronzes and 
multiple-alloy aluminum bronzes; review of literature, at- 
tempting to show effects of temperature, composition, heat 
treatment, and hot or cold working. 


Gases. See Bronze Foundry Practice. 
Welding. See Welding, Electric Are—Copper Alloys. 


BRONZE CASTINGS. See Bronze Foundry Practice. 
BRONZE FOUNDRY PRACTICE 


See also Copper Foundry Practice; Foundry Practice. 


Aluminium-Bronze Castings, F.E.BROOKHOUSE. Brit 
Foundryman v 53 pt 7 July 1960 p 313-14. Two methods dis- 
cussed are Durville casting process and static casting; typical 
castings in aluminum bronze include solid and cored stick 
which is subsequently machined into small components, 
rolling-mill screw nuts and wearing plates, and ship’s rud- 
ders, all of which, with exception of rudders, are produced by 
Durville casting. 


Development of Improved Gunmetals. Tin Aug 1960 p 195-7. 
Characteristics and advantages of both traditional and con- 
temporary bronze gunmetal castings are reviewed with refer- 
ence to present declining use and recent trends toward even 
more restrictive use of Sn as alloying addition in bronze alloy 
castings; benefits from greater use of modern gunmetal alloys 
are discussed. 


Fluidity of 85-5-5-5 and Composition M Metal, R.A.ROSEN- 
BERG, H.D.BRODY, F.C.MONKMAN, Jr. Modern Castings 
v 37 n 4 Apr 1960 p 185-92. Vacuum fluidity test employed to 
determine effect of superheat and metal head on fluidity of 
85-5-5-5 and Composition M Metal; for equal superheat 
85-5-5-5 exhibits less fluidity than M; fluidity of 85-5-5-5 was 
doubled and M tripled with 400 F superheat; experiments 
showed that at 2250 F fluidity of 85-5-5-5 increased by about 
90% for metal heads between 15.7-32.7 in. of liquid copper ; 
effect of various mold coatings on alloy fluidity studied. 


Gas in Gunmetal, A.D.SARKAR. Foundry Trade J v 108 n 
2258 Mar 17 1960 p 829-30. In assessing results of various 
researches, it is concluded that harmful gases may be ex- 
cluded from gunmetals by suitable melting technique; melt- 
ing of alloy under oxidizing atmosphere, followed by deoxidiz- 
ing, gives better mechanical properties than melting it under 
reducing conditions; scavenging gas treatment is alternative 
to this technique for gunmetals containing substantial pro- 
portions of elements with high affinity for oxygen. 


High Manganese Nickel Aluminum Bronze Casting Charac- 
teristics, G.BRADSHAW, M.M.KENNEDY, S.H.DORN. Mod- 
ern Castings v 38 n 3 Sept 1960 p 67-74. Investigation con- 
cerns search by Bureau of Ships for better propeller alloy 
than manganese bronze; data presented which were obtained 
under conditions attainable with regular foundry practice for 
manganese bronze, revised to include procedures developed 
in casting nickel aluminum bronze; characteristics of alloy 
being investigated are compared with those of nickel alumi- 
num bronze and manganese bronze cast under conditions con- 
sidered normal and desirable. 


Improved Nickel-Containing Gunmetal for Production of 
High-Quality Castings, A.M.PATTON. Brit Foundryman v 53 
pt 2 Feb 1960 p 82-7. Results of mechanical tests on gunmetal 
containing 2% nickel show that it has properties better than 
those of standard gunmetals and is less susceptible to section 
thickness effects; successful use of improved alloy for pro- 
duction of pressure tight castings is reported. 


Influence of Bismuth, Iron, Arsenic, and Antimony in Sand- 
cast Gunmetals, J.E.SSTOLARCZYK, D.A.HUDSON, D.ASH- 
BOLT. Brit Foundryman v 53 pt 11 Nov 1960 p 482-99. Influ- 
ence of up to 0.1% Bi, 0.8% Fe, 0.6% As, and 0.6% Sb on 
tensile properties, porosity, pressure tightness, hot tearing 
resistance, castability, and fluidity of 85-5-5-5 and 88-10-2 gun- 
metals determined; none of impurities had any effect on cast- 
ing characteristics except that iron over 0.15% gave rise to 
small oxide inclusions; significant effects on tensile properties 
were observed. 


Influence of Increased Lead Content on Pressure-tightness 
of Leaded Gunmetal, L.EKBOM. Foundry Trade J v 109 n 
2285 Sept 22 1960 p 3855-61. Swedish research concerning 
higher lead contents in gunmetal 85/5/5/5 reported; theory 
proposed by author to explain influence of lead content on 
pressure tightness of castings is based on consideration of 
volume change connected with separation of lead-rich molten 
constituent during solidification; mechanism suggested for 
influence of lead on freezing shrinkage during last stage of 
solidification was verified by experiments. 


Melting and Casting of Aluminum Bronzes, J.G.DICK. 
Foundry v 88 n 4 Apr 1960 p 85-90. Properties of aluminum 
bronzes; casting characteristics, melting, molding, and other 
factors discussed. 


Properties of Castings in Shell Moulds, W.W.GLICK. Brit 
Foundryman v 53 pt 1 Jan 1960 p 1-10, (discussion) pt 10 
Oct p 463-4. Shell molded castings in Al bronze and Al alloy 
LM4 were found to have properties and structure similar to 
those made in green sand molds; in gunmetal castings, struc- 
ture can be quite different, and this is sometimes reflected 
in properties; results obtained with silica or zircon sand 
shells are described; with gunmetals structure is almost in- 
variably equiaxial; theory advanced to explain this; incidence 
of metal/mold reaction in shell molds shown to be less severe 
than in ordinary sand molds. 
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Sand-Cast Test Bar for 85-5-5-5 Gunmetal, H.REITER. 
Brit Foundryman v 53 pt 3 Mar 1960 p 128-37 (discussion) pt 
11 Nov p 502-3. Sand cast test bars for leaded gunmetal were 
tested in laboratory in order to select bar having consistently 
high tensile properties with adequate sensitivity to gas con- 
tent and degree of deoxidation; they included commonly used 
bars such as DTD, IBF, and triple BSI bars, and other 
cast-to-shape and parallel bars poured through running and 
gating systems allowing closer control of metal flow; details 
of foundry trials of bar selected on basis of laboratory results. 


Shell-Molded Test Bars for Tin Bronze Casting Alloys, S. 
GOLDSPIEL, E.W.CHRZAN, M.L.FOSTER. Modern Castings 
v 37 n 3 Mar 1960 p 112-25. Shell molding investigated for 
G, M and Z bronze alloy castings as method to replace cur- 
rent practice of tensile bar production; problem was to deter- 
mine type of pattern and shell makeup which will produce 
as-cast bars having properties substantially equivalent to 
those obtained with conventionally specified bars; it is con- 
cluded that bars poured by different methods are equivalent 
when macro- and microstructures and soundness are similar. 


Specification Requirements of Gunmetal Castings, F.HUD- 
SON, E.C.MANTLE. Foundry Trade J v 108 n 2250 Jan 21 
1960 p 69-76 (discussion) 76-80. Future outlook for gunmetal 
castings, specification details, test bars, properties of castings, 
inspection methods and hallmarking of quality castings. 


Une nouvelle methode d’appreciation de la qualité des lin- 
gots et des pieces moulées en cupro-alliages, P.J.LeTHOMAS, 
D.ARNAUD, A.LETHUILLIER. Fonderie n 167 Dec 1959 p 
531-6. New method for evaluating quality of copper alloy 
ingots and castings; simple and inexpensive test described 
which makes it possible to control quality of bronze; method 
is quantitative; this is considered as important advantage 
over all other techniques employed. 


BRONZE METALLOGRAPHY. See Bronze. 
BRONZE PLATING 


Bronze Plating Solves Finishing Problems, F.A.LOWEN- 
HEIM. Metal Progress v 77 n 6 June 1960 p 126-9. History of 
bronze plating; new process described which meets require- 
ments of greater plating speed, simplified control, etc; suc- 
eessful application to large scale industrial use in plating 
copper tin alloys at American Hardware Corp, New Britain, 
Conn; examples of lock parts plated with semibright bronze. 


BROWN COAL. See Lignite. 
BUBBLE CHAMBERS 
See also Electric Discharge; Radiation—Measurement. 


Application of Method of Second Differences for Measure- 
ment of Multiple Scattering in Propane Bubble Chamber, 
L.I.PERSHIN, V.V.BARMIN, V.P.KANAVETS, B.V.MORO- 
ZOV. Instruments & Experimental Techniques (English trans- 
lation of Pribory i Tekhnika Eksperimenta) n 4 July-Aug 
1959 p 555-60. Values of scattering constant for propane, cal- 
culated according to Williams’ and Molier’s theories, and ex- 
perimental values of this constant, determined by measure- 
ments for u-mesons and positrons; specific conditions arising 
in measurement of multiple scattering in bubble chambers. 
17 refs. 


Blowing Bubbles. Engineering v 190 n 4922 Aug 19 1960 p 
247-8. Review of bubble chamber developments ; photographie 
emulsion plates and stereophotography as recording mediums ; 
liquid and yapor expansion cycles are considered, and it is 
noted trials at CERN use ultrasonic expansion; track record- 
ing and data processing machines are being developed which 
measure coordinates of track and feed data to computer for 
analysis; tables show nominal size and working liquid of 24 
chambers, and decay modes of unstable particles; diagrams 
show 72-in. hydrogen chamber, and vapor expansion arrange- 
ment. 


Controlled Sensitivity Bubble Chamber with Stabilized Final 
Pressure, B.HAHN, A.W.KNUDSEN, E.HUGENTOBLER. 
Nuovo Cimento—Supplemento v 15 n 2 1960 p 236-45. Radi- 
ation sensitivity stabilized 2-liter bubble chamber operating 
with CBrF3 or fluorocarbon gas-liquid mixtures near room 
temperature is described; final pressure stabilization is 
achieved by method first suggested by BLINOV ; accurate 
bubble counting for particle velocity determinations is pos- 
sible without reference track in each bubble chamber picture. 


Determination of Masses and Momenta of Charged Particles 
by Multiple Scattering in Propane Bubble Chamber, V.G. 
KIRILLOV-UGRYUMOV, L.P.KOTENKO, E.P.KUZNETSOV, 
A.V.SAMOILOV. Instruments & Experimental Techniques 
(Translation of Pribory i Tekhnika Eksperimenta) n 1 Jan- 
Feb 1959 p 47-52. Experiments with chamber irradiated in 
synchrocyclotron of Joint Institute of Nuclear Studies to show 
possibility of measuring masses of w and pi mesons by this 
method. 


Grundlagen und Technik der Blasenkammer, G.HORLITZ. 
Zeit fuer Instrumentenkunde v 67 n 10 Oct 1959 p 245-31. 
Principles and technology of bubble chambers and their te 
for studying tracks of high energy particles ; advantages fo) 
bubble chambers, including possibility of using different 
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liquids with high or low z, respectively, with only one type 
of nucleus. 44 refs. 

Heavy-Liquid Bubble Chambers, R.W.WILLIAMS. Can J 
Physics v 37 n 10 Oct 1959 p 1085-99. Experience with high 
Z liquids or fluid mixtures in bubble chambers is discussed ; 
measurement procedures are analyzed, and optimum methods 
presented for angle measurements, determination from mul- 
tiple scattering, and momentum determination from magnetic 
curvature; results are presented on detection efficiency for 
high-energy y rays, and on severe effects of radiation strag- 
gling on energy measurements on electron pairs. 31 refs. 


Linearly Biased Track Counting in Cross-Section Determi- 
nations, F.S.CRAWFORD, Jr. Rev Sci Instruments v 30 n 12 
Dee 1959 p 1096-7. Linear-bias method for determining aver- 
age number n of tracks per bubble chamber picture, for 
purposes of determining cross sections; method consists in 
selection, not of random pictures, but of those which contain 
“interesting events’; average of 1/n over this “linearly 
biased’ sample equals 1/n, where ni is desired average over 
random sample. 


Operation of Hydrogen Bubble Chambers in High-Energy 
Photon Beams, D.C.GATES, R.W.KENNEY, D.A.McPHER- 
SON, W.P.SWANSON. Rev Sci Instruments v 31 n 5 May 
1960 p 565-9. Techniques employed in several modes of opera- 
tion of Alvarez 4-in. bubble chamber; tabulation of corre- 
sponding bubble chamber conditions; reduction of electron 
background by beam hardening and by using Mylar beam- 
entrance window on chamber. 


Rapid Cycling Bubble Chamber, C.W.VERNON. Rev Sci 
Instruments v 31 n 4 Apr 1960 p 421-4. Operation of 500-ce 
compressed nitrogen driven propane bubble chamber at eycling 
rates up to 15 cps; vapor pressure of 310 psi is found as 
optimum with 540-psi compression pressure and 7% volume 
change; chamber was expanded into 170-psi exhaust cham- 
ber; relation of excessive boiling and sensitive time to cy- 
cling rate and expansion time. 


Scintillation-Bubble Chamber, R.C.MINEHART, R.H.MIL- 
BURN. Rev Sci Instruments v 31 n 2 Feb 1960 p 173-4. How 
solution of 38g of naphthalene and 133mg of PBD phosphor 
in liter of liquid propane may perform as liquid scintillation 
counter at temperatures 65-75 C and function comparably to 
pure propane as bubble chamber filling; scintillations could 
be obtained from 100-145-Mev protons as well as from mini- 
mum ionizing particles. 

Systematic Track Distortion in 10 in. Diameter Liquid 
Hydrogen Bubble Chamber, D.C.CUNDY, W.H.EVANS, D.W. 
HADLEY, P.MASON, R.W.NEWPORT, J.R.SMITH, P.R. 
WILLIAMS. Philosophical Mag v 5 n 50 Feb 1960 p 154-60. 
Study of dependence of systematic track distortion in liquid 
hydrogen bubble chamber on track position in chamber, beam 
entry time and flash decay; tests in pion beam of Liverpool 
156 in. synchrocyclotron with 85 Mev traverse beam. 


10 in. Diameter Liquid Hydrogen Bubble Chamber, M.H. 
ALSTON, D.C.CUNDY, W.H.EVANS, R.W.NEWPORT, P.R. 
WILLIAMS. Philosophical Mag v 5 n 50 Feb 1960 p 146-53. 
Basic design features of bubble chamber for use with 383 
Mev synchrocyclotron; description of chamber body, expansion 
system, temperature control, magnet and safety arrangements. 


Three Liter Liquid Hydrogen Bubble Chamber, P.BASSI, 
R.CANO, S.FOCARDI, G.GIALANELLA, A.MICHELINI, 
F.SAPORETTI. Nuovo Cimento—Supp v 16 n 2 1960 p 184-91. 
Design and description of bubble chamber successfully oper- 
ating with medium energy accelerators; although all devices 
necessary to precision instrument are disposed of, distortions 
are negligible; it is easy to use and reasonably inexpensive; 
consumption of liquid hydrogen is 1.1 ]/hr. 


24-Liter Propane Bubble Chamber, K.C.WANG, M.I. 
SOLOV’EV, Yu.N.SHKOBIN. Instruments & Experimental 
Techniques (Translation of Pribory i Tekhnika Eksperimenta) 
n 1 Jan-Feb 1959 p 43-6. Chamber with photographable vol- 
ume of 55x28x14 em designed for operation in constant mag- 
netic field, with beams of particles from proton synchrotron 
of Joint Institute of Nuclear Studies. 


Xenon Bubble Chamber, E.V.KUZNETSOV, I.Ya.TIMO- 
SHIN. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 4 July- 
Aug 1959 p 550-4. Basie characteristics, construction, and 
operation of xenon bubble chamber with operating volume of 
20x11x10 em; eight channels are provided for cooling; they 
are connected in series and serve as evaporator for RKF-0.9 
exoling machine which is part of equipment; thermal insula- 
tion of chamber is provided by styrene foam plates. 


BUBBLE PLATES. See Distilling Apparatus. 


BUBBLES. See Bubble Chambers; Cavitation; Chemical Proc- 
esses—F luidization ; Flow of Fluids—Bubbles ; Liquids—Bubble 
Formation. 


BUCKET EXCAVATORS. See Earthmoving Machinery. 


BUCKLING. See Beams and Girders—Stresses; Domes and 
Shells—Stresses; Plates—Stresses; Structural Design. 
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BUDGET CONTROL 


See also Chemical Plants—Costs; Cost Accounting; Indus- 
trial Plants—Maintenance and Repair. 


Budgeting in Large Manufacturing Corporations, W.E. 
STONE. Advanced Mgmt v 25 n 2 Feb 1960 p 10-12. Survey 
of management practices was undertaken at Wharton School 
of Finance and Commerce in 1957 among 332 large manu- 
facturing corporations; 83% of companies made use of 
budgeting as management tool; effect of size of company; 
number and percentage of companies and industry classifica- 
tions tabulated; results summarized. 


Budgeting Maintenance Costs, J.W.CLAYTON. Chem Eng 
vy 67 n 4 Feb 22 1960 p 156, 158, 160. How to control mainte- 
nance costs through proper budgeting; important items: 
importance of equipment to continued production, availability 
of spare equipment, advisability of preventive maintenance, 
nature of process; how one can estimate with more certainty: 
type of equipment, age of equipment, difficulty of repair, pre- 
dictability of failure, and special equipment or services re- 
quired for satisfactory maintenance; forms employed. 


BUFFERS. See Cars—Buffers; Shock Absorbers. 
BUFFING 
See also Metals Finishing. 


How’s Your Buffing Average? S.SAX. Grinding & Finishing 
v 6 n 2 Feb 1960 p 48-5. Length of exposure; surface speed ; 
characteristics of solid cloth buffs and sisal buffs; compounds 
and their application. 


BUILDING CODES 


See also Buildings—Wind Stresses; Concrete Construction 
—Standards; Excavation; Steel Structures—Standards; Struc- 
tural Design—Earthquake Resistance. 


Proposed Revision of Part 29 and 28 of Boston Code. Boston 
Soe Civ Engrs—J v 47 n 3 July 1960 p 236-312. Discussion of 
pt 29 concerning excavations and foundations with introduc- 
tion by H.A.MOHR, 236-63; and of pt 28 concerning structural 
metals with introduction by A.G.H.DIETZ, 264-312. 


Research, Building Codes, and Engineering Practice, C.P. 
SIESS. Am Concrete Inst—J v 11 n 31 May 1960 p 1105-22. 
Function of research and practice as sources of knowledge, 
and utilization of this knowledge in preparation of codes 
or specifications are considered from philosophical and _his- 
torical point of view; examples from current or past ACI 
Building Codes are cited to illustrate roles played by research 
and by engineering practice in drafting or revision of codes. 


BUILDING MATERIALS 


See also Asphalt; Bituminous Materials; Brick; Cement; 
Clay Products; Concrete; Concrete Products; Fasteners; Fly 
Ash; Paint; Plaster; Plastics; Plywood; Rock Products; 
Roofs; Slate; Sound Insulating Materials; Tile; Wall Board. 


Additive Precision Proportioning Control System. Veneers 
& Plywood v 54 n 2 Feb 1960 p 18-20. Description of system 
using electrical and electronic controls for accurate propor- 
tioning of resin and wax additives to wood particles in 
production of particle board; built in visual and audible alarm 
system warns of any malfunction of process; resin and wax 
additives are metered in proportion to varying flow of wood 
particles to mixer. 


Behr Particle Board Plant Under Construction, O.WYSS. 
Sugar y Azucar v 55 n 1 Jan 1960 p 32-3. (Spanish version 
p 54-6). New Plant scheduled to start operation during 1960 
will be operated by Taiwan Sugar Co at Kaehsiung; capacity 
is 55 tons of %4-in. finished board per day; bagasse will be 
used as raw material; schematic diagram shows Behr-Board 
process, which is used in many plants operating with wood 
shavings; machining of board is by woodworking equipment; 
uses include partition walls, doors, floor underlays, and roof 
sheathing. 


Contribution to Study of Moisture Expansion in Ceramic 
Materials, T.DEMEDIUK, W.F.COLE. Am Cer Soc—J v 43 
n 7 July 1960 p 359-67. Measurements of expansions produced 
by autoclaving coprecipitated and mixed gels of silica and 
alumina fired over range 850 to 1200 C, relative to moisture 
expansion that can cause structural damage to masonry; 
amorphous silica has limited influence and must be modified 
by alumina or by soda and alumina to produce expansions 
comparable with those of ceramic bodies; active material is 
amorphous alkali aluminosilicate. 43 refs. 


Differentialthermoanalytische Untersuchungen an Gips und 
Anhydrit, T.WIEDMANN. Zement-Kalt-Gips v 13 n 7 July 
1960 p 293-302. Differential thermo-analytical investigations 
on gypsum and anhydrite; behavior of certain types of mineral 
raw gypsum under constant and variable temperature condi- 
tions in separate dehydration phases is examined; mutual 
interference of calcium sulphate dihydrate and anhydrite II 
during dehydration and rehydration; differential thermoanaly- 
sis curves of naturally aged and dried hemi-hydrate; degree 
of effectiveness of chemical activators. 

Evaluation of Fibers for Insulating Board—New Approach, 
J.vA.CLARK. Tappi v 43 n 2 Feb 1960 p 139-43. Physical 
properties of low density structural board in relation to length, 
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BUILDING MATERIALS—Continued 


fineness, cohesiveness, wet flexibility, and intrinsie strength 
of its components; use of viscose fibers of widely different 
deniers and lengths, bound together with various quantities 
of beaten pulp, with which to make test boards, is suggested 
as simple way of ascertaining desired relationships, which 
presently can only be inferred by analogy. 


Fenetres et elements de facade de construction mixte bois/ 
metal, H.SCHMIDLIN. Aluminium Suisse v 9 n 6 Nov 1959 
p 187-93. Combined wood/metal construction of windows and 
facade components; illustrated examples of Ahlu (trade name 
for aluminum/wood construction) windows and facades of 
Swiss buildings; advantages of using aluminum alloy of Al- 
Mg-Si type. (In French and German). 


Glazing and Fixing of Glass for Buildings. Brit Standards 
Instn—Brit Standard Code of Practice CP 152 1960 54 p. Rec- 
ommendations apply to materials, design, glazing techniques, 
double and multiple glazing for heat and/or sound insulation, 
and to fixing of circular and rectangular glass domes, facings 
and fascias. 


Kellpax—Le bois blindé. Aluminium Suisse v 10 n 1 Jan 
1960 p 14-20. Kellpax reinforced wood; Kellpax plates devel- 
oped and produced in Switzerland are good synthesis of 
plywood and aluminum; preferred material for doors and 
facings; pure aluminum, Anticorodal or Peraluman used as 
reinforcing materials. (In French and German). 


Measurement of Compressibility as Factor in Evaluating 
Experimental Stock Furnishes for Insulation Board Manufac- 
ture, E.J.REIGHMAN. Tappi v 42 n 11 Nov 1959 p 908-13. 
Samples were made into test boards and data taken in small 
hydraulic press for test board formation; data for acoustic 
and decorative tile, building board, asphalt impregnated 
material, and experimental pulps; thickness of mat under 
pressure, caliper of wet board of pressing, ete, were recorded ; 
equations were derived for relationship between dry density 
and pressure applied in press. 


Metal Curtain Wall Sealants, R.L.McKENZIE. Adhesives 
Age v 3 n 5 May 1960 p 28-30. Two most widely used types 
of nonrigid sealants are gaskets and mastic filler materials ; 
gaskets include soft mastic ribbons, such as_ polybutene 
ribbons and beads, resilient butyl rubber ribbons used as 
spacers and secondary sealers, and cured neoprene or vinyl 
spacers and sealing strips; mastic fillers may be oil-based 
glazing compounds, polybutenes, neoprenes, polysulphides; 
formulations are designed to cope with six basic stresses: 
gravity, heat, water, air, sound and light. 


Method of Proportioning Resin and Wax in Particle Board 
Manufacture, J.E.BALINT. ASME—Paper n 59-WDI-1 for 
meeting Sept 10-12 1959 7 p. Precision automatic control 
system for metering of resin and wax additives in particle 
board process; use of electric and electronic control facilitates 
automatic recording of process variables; percentage computer 
permits setting control system in direct ‘‘per cent of additive 


solids” to wood particle weight; block diagram of control sys- 
tem. 


Polyvinyl Acetate and Portland Cement Mortars, R.T. 
HOWE. ASCE—Proe v 86 (J Construction Div) n CO1 Feb 
1960 Paper n 2358 p 31-40. Research on properties of polyvinyl 
acetate and on its use in concrete floor surfacing materials; 
applications made several years ago and their present condi- 
tions; advantages are excellent bonding, high tensile strength, 
self curing in presence of air and light, and easy mixing; 
disadvantages are: cannot be subjected to continuous exposure 


to water and it shows cracks when applied in thicknesses over 


% in. 

Processing Chips into Chipboard, L.WALTER. Automation 
v 7 n 3 Mar 1960 p 58-62. Manufacture of two types of 
chipboard at British Plimbers Ltd plant in Rainham, Essex; 
automatic system whereby scrap wood chips are converted into 
pressed chipboard; entire process is automatically controlled 
from two master control panels; system is designed to handle 
throughput of approximately 10,000 lb of chips per hr. 


Technical and Economic Problems of Building Board Manu- 
facture, M.E.BARKER. Arkansas Univ—Eng Experiment Sta- 
tion—Bul n 27 Jan 1960 29 p. Description of types of building 
boards such as fiber boards, particle boards, and chip boards ; 
use of new materials in production; surface coating and 
treatment; technical methods of fiber board manufacture; 
flow diagram of manufacture is given; table lists properties 
of various building boards. 


Tests for Potential and Past Moisture Expansion of 
Ceramic Building Units, E.H.WATERS, J.S.HOSKING, H.V. 
HUEBER. ASTM—Bul n 245 Apr 1960 p 55-9. Tests proposed 
by H.G.SCHURECT for whitewares, and modifications by 
J.W.McBURNEY for application to burnt clay building units 
are critically examined; neither autoclave test nor reheating 
was satisfactory ; bricks, tiles, firebricks and other refractory 
products, chinaware and terra cotta were studied; at present 
it is not possible to nominate heat treatment schedule which 


can be guaranteed to return moisture expanded body to its ex- 
kiln dimensions, 
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‘Transmission of Heat and Vapor through Sandwich Panels. 
Air Conditioning, Heating & Vent v 57 n 1 Jan 1960 p 88-6. 
Factors. of design, construction, and vapor and thermal char- 
acteristics of structural sandwich for walls, floors and ceilings, 
partitions and roofs in residential, commercial and industrial 
buildings ; features are: low overall heat transfer coefficient 
with minimum thickness, weathertight construction, and say- 
ing in heating costs; development and use of concrete sand- 
wich panel. 


Aluminum. See Aluminum and Alloys—Structural. 


Cold Weather Problems. Wplyw niskich temperatur na arku- 
szowe materialy bitumiczne do _ izolacji wodoszezelnych, J. 
RATAJ. Archiwum Inzynierii Ladowej v 6 n 2 1960 p 237-66. 
Effects of freezing on bituminous insulating materials; results 
of testing bituminized cardboard samples subjected to effects 
of freezing; investigation of testpieces in thawed and in 
frozen state after 0, 1, 4, 16, 50 and 100 freezing cycles; 
changes in tensile strength, resistance against bending, and 
absorption of water; destructive action of repeated freezings 
was hitherto underestimated. 


Corrosion. Masonry and Concrete Corrosion Reduction by Sili- 
cone Treatment. Corrosion Technology vy 7 n 6 June 1960 p 
176-8. Use of silicones on old buildings which have deterio- 
rated considerably ; ‘building-in maintenance’ by treating build- 
ings during construction or immediately upon completion; 
emulsion paint incorporation; standard specifications; selec- 
tion of silicone solution for different types of material. 


Use of Chemical Resistant Masonry, R.R.PIERCE. Corro- 
sion v 16 n 5 May 1960 p 18, 20-2. Kinds of mortars commonly 
used; engineering design problems with drainage trenches, 
sumps, foundations, various vessels, towers, neutralization 
clarification installations and chimneys; operational problems 
which should be considered in design such as personnel indoc- 
trination, changes in plant processes, fast maintenance of 
equipment and product quality control. 

Fire Resistance. See also Concrete—Fire Resistance. 


Flamspridning hos ytbekladnadsmaterial, M.BERGSTROM, 
G.LARSSON. Sweden. Statens Provningsanstalt—Meddelande 
123 1958 39 p. Flame spread on surface finish; laboratory test 
was devised with which box, lined with material to be tested, 
could be used to reproduce conditions in test house in full 
scale test; method indicates rate of spread indirectly, but 
measures directly rise in temperature of smoke and fumes and 
speed at which this takes place; comparisons of differences 
between smoke generated by plastics and by other materials. 

Inflammabilité des panneaux de fibres de bois “‘isolant’’ au 
voisinage de 200° C, M.L.AMY, M.PLICOT. Chimie & Indus- 
trie v 83 n 3 Mar 1960 p 411-18. Inflammability of “insulating” 
wood fiber panels near 200 C; study of inflammability condi- 
tions indicates self heating produced in vicinity of 200 C may 
induce ignition; oxidation of fiber rosin (even by air con- 
tained in panels) plays part, important but not exclusive, in 
evolution of phenomenon; panels cannot take fire spontane- 
ously. 

Lightweight Fire Protection and Structural Engineer, A.R. 
MACKAY. Structural Engr v 38 n 1 Jan 1960 p 20-5. Use 
of dense concrete casings for fire protection of structural 
steelwork is outdated and uneconomical; good alternative is 
use of vermiculite/gypsum plaster as basis of lightweight fire 
protection; estimates of cost of typical 10-story building show- 
ing financial advantages in favor of lightweight fire protec- 
tion; design recommendations. 

Panels. See Buildings—Facings. 
Plastics. See also Building Materials—Fire Resistance; Plas- 
ties; Plastics—Foam. 

Nature, Properties and Uses of Plastics Materials, C.W. 
WELCH. Plastics Inst—Trans v 28 n 73 Feb 1960 p 4-12. 
Plastics materials are analyzed by properties within context 
of likely demands of building industry; strength character- 
istics, weathering, ete; costs of employing plastics materials 
in relation to other materials; influence on costs of plastics 
fabricating processes. 

Plastics as Components in Dome and Roof Structures, Z.S. 
MAKOWSKI. Plastics Inst—Trans v 28 n 73 Feb 1960 p 26-9. 
Development of plastics as building material in space struc- 
tures of stressed-skin type; dome built in 1955 for trade ex- 
hibition in Hanover, Germany; geodesic domes built for US 
Marine Corps as portable aircraft hangars for repair shops; 
plastic radar domes; roof structures consisting of tetrahedra 
of plastic sheets tied at their apexes by steel rods. 

Plastics in Building; Construction, D.S.MAHON. Plastics 
Inst—Trans v 28 n 73 Feb 1960 p 19-26. Survey of plastics in 
primary and secondary structural components, and in deco- 
yation and fittings; not many primary structural applica- 
tions; applications in secondary structural components in- 
clude plastics-bonded tiles and continuous flooring, floor sur- 
facing, insulated walling units; applications in decoration and 
fittings include decorative laminated materials, polystyrene 
wall tiles, washable wallpaper. : 

Plastics in Building: Operations, S.GREENWOOD. Plastics 
Inst—Trans v 28 n 73 Feb 1960 p 12-18. Applications include 
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polythene sheet for damp-proof course, slip membrane and 
curing membrane in concrete road construction, and for 
protection of expensive finishes or completed work; reinforced 
polyvinyl chloride sheet for tarpaulins and lorry covers; 
reinforced plastics sanitary fittings in site huts; acrylic sheet 
for screens, domes and covers; acrylic bearings in control 
linkages; protective clothing of PVC-coated cloth; drawings. 


Plastics in Building: Services, W.L.THORNE. Plastics Inst 
—Trans v 28 n 73 Feb 1960 p 30-6. Advantages arising from 
use of plastics for services; reduction in sound transmission in 
water pipes and conduit; reduction or elimination of many 
corrosion problems; reduction in costs, and particularly main- 
tenance costs. 

Plastics in Roofing—Extrusion of Corrugated P.V.C. Brit 
Plastics v 33 n 10 Oct 1960 p 442-8. Materials used as light- 
transmitting panels in conventional roof structures include 
acrylic and polyester/glass; roofing is used in industrial build- 
ings with asbestos, galvanized iron or aluminum to provide 
daylight conditions within building; opaque materials used 
for covering complete roof structure include filled polyester/ 
glass sheet and extruded PVC; German and Italian extrusion 
equipment. 

Polyester and Epoxide Resins in Architectural Decoration. 
Brit Plastics v 33 n 4 Apr 1960 p 160-1. Use of polyester 
resins as matrix for reinforced cladding panels, surfacing 
blocks and as infill material in decorative wooden paneling; 
epoxide resins used in production of reconstituted stonework ; 
polyvinyl alcohol resins used to achieve weather resistant 
surface on exposed aggregate exterior panels. 

Sandwich Structures. Modern Plastics v 37 n 7 Mar 1960 p 
92-6, 184, 186. New developments in field of sandwich con- 
struction; translucency, high strength-to-weight ratios, cor- 
rosion resistance, thermal and acoustical insulation, inherent 
color, simplified construction and assembly can be provided 
by plastics sandwiches; building code approval for panel 
system has been granted in Detroit. 

Tomorrow Is Today for Vinyls in Construction. Modern 
Plastics v 38 n 2 Oct 1960 p 83-8, 187-8, 190, 192. Vinyl resin 
used in weather stripping, channelling, water stops, sash, 
doors, windows, conduits, siding, and surfacing; rigid PVC 
in window sash, slides, frames, and other appurtenances does 
not gall, stick, nor swell; it is free from rusting, corrosion, 
pitting and staining. 

US Pavilion in Moscow. Modern Plastics v 37 n 4 Dee 1959 
p 86-8, 208. 90 reinforced plastics ‘umbrellas’? were assembled 
in clusters of 20, 47, and 23 to make up pavilion; shells were 
made only 1/16 in. thick to provide maximum translucence; 
doubly-curved shape made this adequate for 60-mph winds; 
all parts were molded of Owens-Corning Fiberglas and Ferro 
fibrous glass mat with Hetron 92 flame resistant polyester 
resin by hand layup. 

Testing. See also Bituminous Materials. 

1959 Supplement to Book of ASTM Standards Including 
Tentatives—Pt 4, Cement, Concrete, Mortars, Road Materials, 
Waterproofing, Soils. Am Soc Testing Matls, Philadelphia, Pa, 
1959 183 p. Contains revised standards and new and revised 
tentatives in these materials fields. Supplement to 1958 book 
indexed in Engineering Index 1959 p 175. 

1959 Supplement to Book of ASTM Standards Including Ten- 
tatives—Pt 5. Masonry Products, Ceramics, Thermal Insula- 
tion, Acoustical Materials, Sandwich and Building Construc- 
tions, Fire Tests. Am Soc Testing Matls, Philadelphia, Pa, 
1960 203 p. Contains revised standards and new and revised 
tentatives in these materials fields. Supplement to 1958 book 
indexed in Engineering Index 1959 p 175. 

Wood. See Wood; Wooden Construction. 
BUILDING STONE. See Rock Products. 
BUILDINGS 

See also Airports—Buildings; Apartment Houses; Audi- 
toriums; Churches; Exhibition Buildings; Farm Buildings ; 
Floors; Garages ; Hospitals ; Hotels ; Houses; Industrial Plants ; 
Office Buildings; Post Offices; Railroad Repair Shops; Rail- 
road Stations; Roofs; Steel Structures ; Store Buildings ; Ware- 
houses. 

Contribution by Steel to Multi-Storey Building, J. FAYETON, 
A.SCHMID, H.LEFAURE, R.QUILLERY. Acier Stahl Steel v 
24 n 7-8 July-Aug 1959 p 313-23. Concept and principles of 
new French “self lift’? system; building foundations erected 
by this system; pilot columns; floors; structural work ; hoist- 
ing and fixing precast floor slabs; precast wall cladding ; con- 
ditions most favorable for use of system and its advantages ; 
method lends itself to numerous developments some of which 
have already been applied to work now in progress: heating 
incorporated in floor slabs, precasting of stairs, curtain wall 
facings, etc. 

Schweiss- und Klebtechnik in der Architektur moderner 
Stahlhochbauten, O.JUNGBLUTH. Schweissen u Schneiden Vv 
12 n 5 May 1960 p 208-8. Effect of welded and adhesive-bonded 
construction on architectural design of multi-story buildings ; 
new technique enables use of prefabricated assemblies for 
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BUILDINGS—Continued 
roofs, ceilings, and facades; for conditions prevailing in Ger- 
many, trough and purlin ceilings are most suitable ; examples ; 
costs. 

Tall Buildings—Problems in Design and Construction as 
Affecting Structural Engineer, G.W.KIRKLAND. Structural 
Engr v 38 n 6 June 1960 p 177-84. General aspects of multi- 
story construction; discussion of several English and other 
European structures; limitations of high constructions ; Lon- 
don’s blue clay can not support higher buildings than presently 
existing. 

Air Conditioning. See Air Conditioning. 
Concrete. See Concrete Construction. 
Construction. See Public Works. 
Curtain Walls. See Buildings—Facings. 


Demolition. Demolition—New Job for Tower Cranes. Construc- 
tion Methods & Equipment v 42 n 4 Apr 1960 p 204-5. First 
tower crane to handle demolition job in United States is 
working in Newark, NJ, to demolish 14 story, 185 ft high 
stone building; crane handles materials only; wrecking crews 
break up structure with air tools powered by two 600 cfm 
Worthington rotary compressors; stone can be removed un- 
damaged and can be resold. 


Design. Computer Design of Multistory Frame Building, A.M. 
LOUNT. ASCE—Proe v 85 (J Structural Div) n ST 10 Dec 
1959 pt 1 Paper n 2322 p 75-116. As exact elastic analysis of 
multistory frame building is massive operation, practical work 
has been directed towards development of suitable short cuts ; 
development of program for medium speed computer capable 
of analyzing building frames of up to 100 joints in extent 
without overlapping of portions of structure; methods of suc- 
cessive approximations on large scale problems with aid of 
electronic computer. 


Control of Sunlight, R.O.PHILLIPS. Arch Science Rev v 
3 n 1 Mar 1960 p 15-21. Control of sunlight and heat in con- 
struction of buildings by reflection, diffusion, redirection, and 
partial or complete exclusion; design principles. 

Indoor and Outdoor Environment, E.T.WESTON. Arch Sci- 
ence Rey v 2 n 3 Novy 1959 p 144-56. Requirements for build- 
ing construction to provide comfortable environment at all 
times; building must be able to control exchange of heat be- 
tween inside and outside, as well as prevent penetration of 
rain and strong wind; it must prevent damage to structure by 
condensation, which may result from provision of comfortable 
conditions inside; there must be control of inward or out- 
ward flow of moisture vapor. 


Plastic Design in Low Buildings, R.L.KETTER. Eng Inst 
Canada—Trans v 4 n 2 1960 p 52-7. New method for plastic 
design of multiple-story rigid frames; it has been assumed 
that failure corresponds to condition where structure is re- 
duced to mechanism through development of plastic hinges ; 
since frame instability has not been considered, direct applica- 
tion of proposed procedure is limited to several-story struc- 
tures; detailed design of 2-story single span rigid frame sub- 
jected to horizontal as well as vertical loading. 


Record for Composite Construction. Eng News-Ree v 164 
n 12 Mar 24 1960 p 84-5. T-story court house and 4-story 
federal office building in Brooklyn, NY, is largest building 
of composite construction ever built; composite-designed struc- 
tural steel beams and girders work in conjunction with con- 
crete floor slabs; design criteria and deflection limitations ; 
table shows costs of composite construction. 


Structural Interaction of Walls and Floor Slabs, S.SAHLIN. 
Stockholm, Kungl. Tekniska Hogskola—Avhandling (Roy Inst 
Technology)—Paper n 138 1959 201 p. Study of load carrying 
capacity of structural frames of buildings; calculations and 
tests are presented on effect of deformation of joints on load- 
earrying capacity of brick masonry walls, lightweight cellular 
concrete element walls, and over-reinforced concrete frames; 
stress distribution in corner area of frames was studied by 
photoelastic model tests. 

Sunshine and Shadow and Building Design. Consulting Engr 
(St. Joseph, Mich) v 15 n 4 Oct 1960 p 111-17. Development of 
new building components and construction techniques tended 
to intensify problem of sun control; description of methods 
which, either singly on in combination, can cope with solar 
problem in contemporary architecture; building shape and 
orientation; material constitution of building; construction 
of external sun screens; miscellaneous semipermanent screen 
devices and air conditioning. 

Doors. See Doors. 


Earthquake Effect. 


I See Earthquakes; Structural Design—Earth- 
quake Resistance. 


Electric Wiring. See Electric Wiring. 


Elevators. See Elevators. 


Facings. See also Building Materials. 


Aluminum in Building. Modern Metals v 15 n 10 Nov 1959 
p 52, 54, 58, 60, 62, 64-6, 68, 70. Papers presented at sym- 
posium at Royal Institute of British Architects, London, Eng- 
land, summer 1959. Economie Case for Aluminum, M.H. 


Fire Protection. 


Heat Transfer. 
Heating and Ventilation. 
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THOMAS, 52, 54; Aluminum Curtain Walls in Britain, H.W. 
JOHNSON, 54, 58, 60, 62; Design of Aluminum Curtain Walls, 
J.B.DWIGHT, 62, 64-6, 68, 70. 


Curtain Walling Systems, H.W.JOHNSON. Light Metals v 
23 n 260-71 Jan 1960 p 20-1, Feb p 51-8, Mar p 85-6, Apr p 
108-10, May p 143-4, June p 151-2, July p 195-6, Aug p 227-8, 
Sept p 238-9, Oct p 266-7, Nov p 296-7, Dee p 347-8. Review 
of aluminum curtain walling systems available in Britain ; 
Glass-span, John Williams System, Holoplast, Fenestra, Wall- 
span, Hills, Windogrid, Wallstruct, Windowwall, Panelgard, 
and Melloclad systems. 


European Approach to Aluminum Curtain Walls, E. 
MULLER, Modern Metals v 16 n 4 May 1960 p 84, 86-7. De- 
scription of most common systems used in Switzerland. Paper 
presented at Building Symposium, held in England by Alu- 
minium Development Assn. 


Expanded Anodized Aluminum, Modern Metals v 15 n 10 
Nov. 1959 p 86, 88. Distinctive pattern used to cover spandrels 
on 47 story Time-Life Building in New York City; anodized 
and colored light gray panels provide concealment with inter- 
esting textured design to areas above and below windows; 
manufacture of expanded metal. 


Le bois dans les panneaux de facade et les murs-rideaux 
—charpentes collees, J;COLLARDET, J.CAMPREDON. Institut 
Technique du Batiment et des Travaux Publics—Annales v 13 
n 146 Feb 1960 p 181-95. Wood in facing panels of buildings 
and in curtain walls—glued frameworks; several examples of 
over 50 yr old French applications of wood facings, showing 
no deterioration; several new applications in French apart- 
ment house and commercial buildings ; methods of construction ; 
advantages of glued and laminated frame construction. 


Porcelain Adds Color to Aluminum Sandwich Panels, J.T. 
GARTRELL. Modern Metals v 15 n 10 Nov 1959 p 46, 48, 50. 
Use of light metal in panels for interior and exterior building 
applications accelerated by technological advances in enamel- 
ing procedures and frits for aluminum; continuous porcelain 
enamel method employed by Mirawal, Birdsboro, Pa described ; 
how strict test and quality control program is maintained. 


Problems and Performance of Precast Concrete Wall Panels, 
V.F.LEABU. Am Concrete Inst—J v 31 n 4 Oct 1959 p 287-98. 
Problems caused by precast concrete wall panels for curtain 
walls in buildings; design and construction practices; controll- 
ing inherent problems for concrete such as variation in color, 
inefficient U factor, and bulging ; corrective measures presented. 


Raw Materials for Panel Construction. Cer Industry v 74 
n 1 Jan 1960 p 102-4. Information on basic materials used 
in architectural porcelain enamel panels; data on adhesives, 
insulation, and base materials. 


VitriFinish Effectively Produces PE on Steel and Aluminum. 
Cer Industry v 73 n 4 Oct 1959 p 78-80, 133. Processing meth- 
ods and equipment used by California plant in producing archi- 
tectural panels with porcelain enamel finish; separate cleaning 
and pickling operation is maintained for aluminum parts and 
comparable system for steel parts preparation; dual system 
prevails throughout plant, which utilizes duplicate spray 
booths, dryers and enameling furnaces; however, except for 
pickle room, sheet steel can be processed on both lines of pro- 
duction. 


See Building Materials—Fire Resistance; Fire 
Protection. 


Floors. See Floors. 
See Heat Transfer—Walls. 


atin, See Air Conditioning ; Heating; Ven- 
tilation. 


Lift Slab Construction. See also Apartment Houses—Concrete. 


Design of Prestressed Lift Slabs for Deflection Control, B.K. 
RICE, F.KULKA. Am Concrete Inst—J v 31 n 8 Feb 1960 p 
681-93. Construction of flat slab buildings, that have no 
deflection or camber, by using prestressed conerete lift slabs ; 
“beam method” has been developed as approximate but ap- 
plicable method of design; by this analysis, slabs may be 
designed for proper behavior and strength without use of more 
complicated plate theory. 


Lift-slab Construction for U.S.G.S.Building, G.D.WHIT- 
MORE. Civ Eng (NY) v 30 n7 July 1960 p 67. 340 by 138 rt 
two story concrete structure houses map preparation facilities 
of Topographic Division of Geological Survey’s West Coast 
Center at Menlo Park, Calif; in lift slab procedure, floor slabs 
and roof slab were poured at ground level and second floor 
and roof slabs were then prestressed, lifted into position, and 
secured to reinforced concrete columns; special lighting instal- 


eg provides 100 ft-c in areas requiring maximum illumina- 
ion. 


Models. See Buildings—Wind Stresses ; Photogrammetry. 
Moving. Développement des techniques des déplacements d’im- 


meubles, J.PREVOST. Institut Technique du Batiment et des 
Travaux Publics—Annales v 12 n 141 Sept 1959 p 838-54 De- 
velopment of methods for moving of buildings; use of flexible 
and compressible tracks ; development of statically determinate 
bearing system in which reactions are independent of settling 
of supports; moving of reinforced concrete factory building 
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weighing 5000 tons, castle weighing 2500 tons, and 5-floor 
masonry building weighing 1000 tons. 


Noise Control. See Buildings—Partitions; Noise—Control. 


Panels. See Buildings—Facings. 
Partitions. See also Noise—Control. 


Effect of Painting on Sound Transmission Loss of Light- 
weight Concrete Block Partitions, H.J.SABINE. Noise Control 
Vo Onn) 2) Mar-Apr 1960 p 6-10. Report of test program carried 
out by Riverbank Acoustical Laboratories for National Con- 
crete Masonry Assn to compare lightweight block partitions 
with one constructed of dense concrete blocks made with sand 
and gravel aggregate, and to determine effect of painting on 
transmission loss of all partitions; porous masonry wall 
painted heavily enough to seal surface porosity has transmis- 
sion loss equal to that of solid masonry wall of same weight 
and stiffness. 


Prefabricated. See also Buildings—Lift Slab Construction ; Con- 
crete Construction—Prefabricated. 


Bauen mit Stahlbetonfertigteilen—Kritik von Konstruktion 
und Ausfuehrung mit Hilfe von Zeitstudien, R.SEELAND. 
Beton- u Stahlbetonbau v 55 n 2 Feb 1960 p 31-5. Construction 
with prefabricated steel concrete elements—analysis of struc- 
tures and methods with aid of time studies; comparative 
studies on working time needed for erection concerning sev- 
eral recent German industrial structures made of prefabricated 
steel-concrete elements. 


L’opération “Etincelle’’. Exemple de construction de bati- 
ments suivant les méthodes industrielles, E.FOUGEA. Travaux 
v 44 n 305 Mar 1960 p 113-19. “Operation Spark’’—example 
of construction of buildings by industrial methods; by new 
French method, superstructure of 5-story building, including 
inside facing of walls, was completed in 9 days, by using heavy 
precast panels; 3 days later central heating of building was 
in operation; on 24th day from start, tenants moved in. 


Multipurpose Building of Precast Thin-Shell Panels, A.AMI- 
RIKIAN. Am Concrete Inst—J v 31 n 12 June 1960 p 1243-52. 
Use of simple precast panels, connected together by bolts and 
welded inserts as structural framing of single-story gable-roof 
buildings ; panels are ribbed and consist of thin slab and periph- 
eral stiffening members; 4 ft wide segments of building 
consist of one pair of panels in roof and other pair in side- 
walls; design, framing arrangement, and jointing; results of 
strength tests of experimental building. 


Roofs. See Roofs. 


Sound Insulation. See Noise—Control; Sound Insulating Mate- 
rials. 


Stairs. See Stairs. 
Stresses. See Buildings—Wind Stresses. 
Vibrations. See also Blasting—vVibrations. 


Chokbolgers virkning pa bygningskonstruktioner, O.F. 
HASTRUP. Dansk Selskab for Bygningsstatik—Bygningssta- 
tiske Meddelelser v 30 n 1 June 1959 p 1-8. Effects of shock 
waves on buildings; method for determination of elastic-plastic 
deformations of buildings; method, based on phase plane 
method, is applicable when translational vibrations are pre- 
dominant; differential equations are derived for simple elastic 
system which is influenced by complicated external load; equa- 
tions can be solved and phase plane equations are obtained. 

Ueber die Beurteilung der Gefaehrlichkeit von Erschuetterun- 
gen bei Bauten, J.GEIGER. Bauingenieur v 34 n 1 Jan 1959 
p 19-23. Assessment of danger of vibrations in buildings; va- 
rious problems concerning measurement of vibrations con- 
sidered. 

Waterproofing. Leaking—in Masonry and Curtain-Wall Con- 
struction, R.W.EHRENBERG. Civ Eng (NY) v 29 n 12 Dec 
1959 p 51-4. Waterproofing methods of masonry and curtain 
walls during and after construction; if leakage through walls 
is not result of faulty flashings, open coping joints, or poor 
calking, then practical remedy is repointing of imperfect 
joints, or “tuck pointing”; waterproofing at spandrel beams 
and exterior columns in masonry walls; replacing bricks in 
wall and removing faulty mortar; Larson’s felt membrane sys- 
tem ; ‘causes of leakage in curtain walls. 

Welding. See Welded Steel Structures. 

Wind Stresses. Contreventement des batiments, M.ALBIGES, 
J.GOULET. Institut Technique du Batiment et des Travaux 
Publics—Annales v 113 n 149 May 1960 p 473-500. Wind 
bracing of buildings may be provided either by full partition 
walls or partition walls with openings, by rigid frames, or by 
combination of these elements; distribution of wind action 
on various wind bracing planes; stability of partition walls ; 
stresses in rigid frame having symmetrical or asymmetrical 
span, subjected to horizontal forces; formulas, and graphs for 
rapid calculation. 

Use of Wind-Tunnel Models for Determining Wind Pressure 
on Buildings, J.D.HADDON. Civ Eng (Lond) v 5 n 645 Apr 
1960 p 500-2. Author investigated how accurately and_ under 
what conditions results of wind-tunnel tests can be applied, on 
scale model, to determine wind loadings to which building may 
be subjected; obvious sources of error are: change of Reynolds 
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Number, variation of breadth to length, variation of breadth 
to height, surface of ground and velocity gradient, method of 
mounting model, relation to size of model to size of tunnel, 
and position of pressure points. 


Wind Pressures in Various Areas of United States, G.N. 
BREKKE. US Bur Standards—Bldg Materials& Structures 
Report n 152 1959 8 p. Procedure for developing wind pressure 
map that shows minimum resultant wind pressures for design 
purposes throughout continental United States; map was used 
in 1955 revision of ASA standard A58.1, American Standard 
Building Code Requirements for Minimum Design Loads in 
Buildings and Other Structures. (Obtainable from ASA, 70 E. 
45th St, New York 17, NY, $1.50 copy). 


Wooden. See Wooden Construction. 


BULK HANDLING. See Cargo Handling; Cement Handling; 
Containers ; Conveyors; Grain Handling; Materials Handling ; 
Ore Handling; Packaging; Sugar Handling. 


BULLDOZERS. See Earthmoving Machinery. 
BURGLAR ALARM SYSTEMS 


Sensitive Capacitance Intruder Alarm, S.M.BAGNO. Elec- 
tronics v 33 n 38 Sept 16 1960 p 65-7. All-semiconductor alarm 
is described that detects intruder by sensing his body capac- 
itance; fail safe system features bridge, phase detector and 
rate sensitive circuits. 


BURNERS. See Flame Research; Gas Burners. 
BURNISHING. See Machine Shop Practice. 

BUSBARS. See Electric Busbars. 

BUSES. See Motor Buses. 

BUSINESS ADMINISTRATION. See Industrial Management. 
BUSINESS MACHINES 


See also Computers; Dictating Machines; Inventory Control ; 
Punch Card Systems; Typewriters. 


Data Processing. Analysing Business Data. Data Processing v 
2n 2 Apr-June 1960 p 102-9. Logabax Ltd keyboard account- 
ing machines equipped with 198 totalling registers; data en- 
tered on keyboard are printed and simultaneously entered in 
appropriate registers of machine; in this way, statistical to- 
tals are compiled at same time as normal business documents 
are produced; Telebax machine is similar to Logabax machine 
except that it is operated automatically by 5-channel punched 
paper tape. 

Automatic Preparation of Commercial Documents. Data 
Processing v 2 n 2 Apr-June 1960 p 66-73. Features of Data- 
Flo system by Underwood Business Machines Ltd; multiple 
copies of documents are produced on several typewriters simul- 
taneously under control of one operator; selected data are 
punched in paper tape to be reproduced, in variety of ways 
on different documents; sub-totals and totals are compiled 
automatically and complex data processing sequences are 
performed under control of master program. 


Capturing Commercial Data at Source. Data Processing v 
2n3 July-Sept 1960 p 170-5. Simple manually operated Du-Op 
recorder developed by Industrial Accountancy Partnership Ltd, 
for recording retail sales information; as receipt is printed 
for customer, simultaneously data are punched in special form 
of paper tape; later, this information is transcribed into 
punched cards, conventional punched paper tape or magnetic 
tape. 

Collectadata. Data Processing v 2 n 3 July-Sept 1960 p 
150-5. Principles of operation of Friden data transmission 
system by which information from various departments of 
business or factory is fed to central data processing station 
over private line. 

Kimball Tags. Data Processing v 2 n 3 July-Sept 1960 p 
138-49. Processing techniques of data recorded as perforations 
on price tags; automatic reading and transcription into 
punched cards; applications. 


Orion, Ferranti’s New Time-Shared Data Processing System. 
Data Processing v 2 n 2 Apr-June 1960 p 114-21. “Second 
generation” data processing system used for either technical 
or commercial work; several different programs can be stored 
in machine, worked on and completed in little more time than 
it takes to handle single program, because design allows time 
of central computer to be shared among many data input- 
output units. 

Selective Addressing. Data Processing v 2 n 3 July-Sept 
1960 p 176-82. Machines by Elliott Addressing Machines Ltd 
for automatic selection and printing addresses from file of 
unsorted punched master cards; selector pins in machine are 
set to detect specified holes and as each address card goes 
through, machine will either print address or pass card by 
according to whether holes punched are those required or 
not; machines are used for addressing letters and labels, 
and also for maintaining and gathering statistics relative 
to subscriptions, sales promotion, and accountancy. 


Manufacture. Manufacture of Everest Office Machines, R.E. 
GREEN. Machy (Lond) v 95 n 2457 Dec 16 1959 p 1256-64, v 
96 n 2462, 2469, 2470, 2481, 2482 Jan 20 1960 p 120-7, Mar 9 
p 532-9, Mar 16 p 576-83, June 1 p 1226-35, June 8 p 1268-74. 
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Methods employed by Serio, Crema, Italy. Dec 16 1959: Fea- 
tures of typewriter; die casting operations ; special Serio-de- 
signed machine for milling angular slot and cutting off small 
pins; semi-automatic reaming setup; Ebosa surface grinding 
machine; air operated staking and riveting machine. Jan 20 
1960; Operations on type bar segments and type bars. Mar 
9 and 16: Production of type; fitting of type bars into seg- 
ments: h-f soldering of type to bars. June 1: Description of 
special machines for milling grooves in rack type components 
such as tabulator stop bars, and for grinding rubber molded 
on to shafts for production of feed rolls. June 8: Auto-index- 
ing fixture employed for slot milling operations; simple 
equipment for certain short-run drilling operations on various 
parts. 

Press Tool Operations on Business Machine Components, 
R.E.GREEN. Machy (Lond) v 96 n 2467 Feb 24 1960 p 427-9. 
Stop springs for key-set tabulator of Touch-Master II type- 
writer made by Underwood Business Machines at Brighton 
works, are produced from En.44, cold rolled steel strip; opera- 
tions, and tool designed to produce four springs per press 
stroke, are described; carrier pawls for adding and subtracting 
operations on calculating machine made in progressive press 
tool. 

Some Typical Operations on Components for Business Ma- 
chines, RLHERRIGES. Machy (Lond) v 96 n 2460 Jan 6 1960 p 


CABINETS. See Loudspeakers—Cabinets ; Refrigerators—Manu- 
facture. 

CABLES. See Bridges, Suspension ; Cableways; Electric Cables ; 
Mine Hoists—Wire Rope; Radio Lines; Telegraph Cables; 
Telephone Cables; Wire Rope. 

CABLEWAYS 

Die Luftseilbahn “G 59” ueber den Zuerichsee, C.G.KEEL. 
Zeit fuer Schweisstechnik v 50 n 1 Jan 1960 p 2-6. Cableway 
over Lake Zurich in Switzerland; distance of over 3000 ft 
spanned for first time by mono-cable circular line; design 
and construction problems discussed and welding operations 
described. 

Leichtstahlbau bei Luftseilbahnen, E.KHRENSPERGER. 
Schweiz Bauzeitung v 78 n 9 Mar 3 1960 p 159-62. Light steel 
constructions for cableways; construction methods are men- 
tioned which can secure savings in weight; several German 
cableway constructions are described. 


Seilbahnberechnung bei beidseitig verankerten Tragseilen, 
O.ZWEIFEL. Schweiz Bauzeitung v 78 n 1, 2 Jan 7 1960 p 
1-4, Jan 14 p 15-20. Cableway calculations for bilaterally 
anchored cables; determination of cable tensions, cable angle, 
and sag for any location of load; it is sufficient to determine 
loads in center and next to towers, as other load positions 
can be calculated by approximation; new simple equations are 
derived for various possibilities of construction and for various 
requirements. 

Swiss Cable Line Spans 3,300 Feet. Eng News-Rec v 164 n 
20 May 19 1960 p 75-6. Passenger cableway across Lake of 
Zurich, Switzerland, has longest cable span of its type in 
world; suspension towers are 180 ft high; brackets hold four 
strands of each suspension cable together to prevent oscilla- 
tions in separate strands under wind action; there are 52 
cabins; travel speed is 10 fps. 


Transporteurs a cable, M.AGUIGNIER. Technique Moderne 
v 52 n 2 Feb 1960 p 75-88. Cable conveyors; overhead con- 
veyors for material and equipment handling including over- 
head cable transportation systems for passengers; single cable 
systems discussed in which cars are attached by special clips 
to endless cable which both supports and transports load; twin 
cable systems described in which two carrier cables serve as 
tracks for cars; specific details given for long distance over- 
head cable conveyors, blondins and draglines. 

CADMIUM AND ALLOYS 
See also Metallurgy; Superconductivity. 


Composition-Temperature Behavior of Martensitic Trans- 
formation in Beta AgCd, D.B.MASSON. Met Soc of AIME— 
Trans v 218 n 1 Feb 1960 p 94-7. Temperature range of trans- 
formation on cooling studied as function of composition; 
transformation mechanism suggested which would account for 
distortion of body centered unit cube to produce hexagonal and 
orthorhombic transformation structures. 


Etching and Dislocation Marks in Single Crystal and Poly- 
crystalline Cadmium, A.A.PREDVODITELEV, N.A.TYAPU- 
NINA. Physics of Metals & Metallography v 7 n 6 1959 Dp 
55-60. English translation of article indexed in Engineering 
ee 19569 p 178 from Fizika Metalloy i Metallovedenie June 


Kadmium, Studien ueber das Giessen, Verformen, die mecha- 
nischen Eigenschaften und das Korrosionsverhalten, E.PEL- 
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24-30. Indexed in Engineering Index 1959 p 177 from Machy 
(NY) Oct 1959. 


BUTADIENE 


See also Petroleum Products—Chemicals ; Polymerization ; 
Polymers ; Rubber, Synthetic. 


Butadiene Production: Commercial Practice with , Dow 
Catalyst, R.J.HARBOUR. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 Sec 4 p 121-8; see also Pe- 
troleum v 22 n 10 Oct 1959 p 348-50. Process dehydrogenates 
n-butylenes, and to lesser degree n-butane, converting these 
hydrocarbon feed components largely to 1,3-butadiene ; other 
Cs and Cy hydrocarbons which may be present in commercial 
feed stock pass through catalytic reactors without measurable 
conversion; total installed capacity utilizing Dow process 
amounts to 355,000 tons per yr; catalyst is primarily ealcium 
nickel phosphate stabilized with chromium oxide. 


BUTANE. See Gas Manufacture; Petroleum Gas, Liquefied. 


BYPRODUCTS. See Chlorine—Recovery; Coal Byproducts ; 
Coke Plants—Byproducts; Hydrocarbons—Synthesis; Liquid 
Fuels—Synthetic ; Petroleum Products—Chemicals ; Pulp Manu- 
facture—Waste Liquor Utilization; Sewage Treatment Plants 
—Waste Utilization; Sugar Manufacture—Byproducts. 


C 

CADMIUM AND ALLOYS—Continued 
ZEL. Metall v 14 n 6 June 1960 p 562-3. Cadmium; experi- 
mental data on effect of zine on oxidation of liquid Cd; resist- 
ance of Cd with <0.005-1% Zn to upsetting 25-75% at 20-200 
C; mechanical properties of Cd strip (0.05 and 1% Zn) ; cor- 
rosion of Cd-Pb alloys (0-100% lead) in boiling 40-70% H2SO, 
and 20% HCl; some literature data included. 

Twinning in Cadmium Dendrites, P.B.PRICE. Philosophical 
Mag v 4 n 47 Nov 1959 p 1229-41. Formation of growth twins 
of Cd with [1230] twin axis and (0001) composition plane 
during deposition from vapor at high supersaturation; study 
of conditions for appearance of twinned dendrites; X-ray dif- 
fraction studies of growth forms; optical and electron micro- 
scope studies; relation of twinning and dendritic growth. 


Vapour Pressure of Solid Cadmium, A.T.ALDRED, J.D. 
FILBY, J.N.PRATT. Faraday Soc—Trans v 55 pt 12 Dec 
1959 p 2030-5, Vapor pressure of solid cadmium in tempera- 
ture range 200-290 C re-measured using torsion-effusion tech- 
nique; standard heat of sublimation is estimated as 26.90 plus 
or minus 0.1 keal mole; results are compared with those of 
other workers and with those computed from measurements on 
liquid. 

CADMIUM METALLURGY. See Cadmium and Alloys; Metal- 
lurgy. 


CADMIUM PLATING 


See also Electroplated Pyroducts—Testing; Electroplating ; 
Steel—Protective Coatings. 


Progress Toward Development of Nonembrittling Cadmium 
Electroplating Process—4, 5, S.W.STRAUSS, P.N.VLANNES. 
Plating v 47 n 8, 9 Aug 1960 p 926-32, Sept p 1087-9. Aug: 
Noncyanide baths containing methanol or methanol plus trietha- 
nolamine were investigated for their characteristics in plating 
cadmium on ultra-high strength steel; evaluation included 
Hull cell tests, throwing power and current efficiency determi- 
nations, embrittlement characteristics, and bath life in con- 
tinuous plating; results of delayed fracture tests indicate that 
both baths are nonembrittling. Sept: baths containing py- 
ridine were investigated for their characteristics in plating 
cadmium on ultra-high strength steel; current efficiency of 
cadmium-pyridine bath approaches 100%, and throwing power 
approaches that of cyanide bath at small distance ratios of 
far to near cathode; results of delayed fracture tests indicate 
that cadmium pyridine bath is nonembrittling. See Engineer- 
ing Index 1959 p 179. 


CADMIUM SILVER ALLOYS. See Cadmium and Alloys: 


Bee Nah SULPHIDE. See Semiconductors—Cadmium Sul- 
phide. 


es TELLURIDE. See Semiconductors—Cadmium Tel- 
uride. 


CAISSONS 
See also Bridge Piers—Foundations; Foundations. 


Telescopic Caisson for Lighthouse Base, R.V.GELLERSTA 
Civ Eng (NY) v 30 n 9 Sept 1960 p 58-61. Telescopic tern 
method, used in shallow Swedish waters consists of building 
two or more caissons, nested one inside another, called “cais- 
son set’; after unit, has been moved to prepared site at shoal 
and sunk by ballasting, inner caissons are raised by pumping 
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water into them and fixed in raised position; Grundkallen 
and Svindbaden lighthouses are described. 


Three Dewatering Systems Keep Caisson Dry. Construction 
Methods & Equipment v 42 n 6 June 1960 p 102-3, 105, 108, 
112. Building of caisson to be used as intake reservoir and for 
tunnel work under Ohio River in Cincinnati, Ohio, included 
construction of six 12 in. diam dewatering wells around cais- 
son extending to bedrock equipped with 10 hp deep well 
pumps; caisson is 110 ft deep with 5 ft thick reinforced con- 
crete walls and tunnel is driven below caisson in bedrock; 
concrete walls of caisson were made by continuous casting and 
sinking method. 

CALCINERS. See Cement Kilns. 


CALCITE 


Dislocation Etch Pits and Plastic Deformation in Calcite, 
R.E.KEITH, J.J.GILMAN. Acta Metallurgica v 8 n 1 Jan 
1960 p 1-10. Etch pits were produced on calcite using number 
of different reagents; pits were found to have unique shapes 
characteristic of each chemical, its concentration, and nature 
of any diluent used with it; concentrated formic acid pro- 
duced most satisfactory pits, and it was verified that these 
pits resulted from dislocations; known glide elements of calcite 
were confirmed by observing arrays of etch pits on glide 
planes; dislocation structures observed in twins. 


Mechanical Properties of Single Twin Interlayers, R.I.GAR- 
BER. Soviet Physics, Solid State v 1 n 5 1959 p 738-47. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 179 from Fizika Tverdogo Tela May 1959. 


Trappovyi magmatizm i gidrotermal’naya mineralizatsiya r. 
Chony, Yu.I.DMITRIEV. Sovetskaya Geologiya v 2 n 10 Oct 
1959 p 33-47. Trap intrusions and hydrothermal mineralization 
along Chona river; study carried out in connection with prob- 
lem of Dzhekindinskoe iceland spar deposit; presence of 
subalkaline traps in some other deposit areas, similar to that 
of Dzhekindinskoe deposit allows this fact to be used as 
criterion in prospecting for iceland spar deposits associated 
with intersecting trap intrusions. 


CALCIUM 


Dosage de l’azote 4 l’état de traces dans le calcium métal- 
lique, C.DEN TANDT. Mémoires Scientifiques de la Revue de 
Métallurgie v 57 n 9 Sept 1960 p 676-82. Determination of 
traces of nitrogen in calcium metal; description of specially 
developed apparatus, and method for analysis consisting of 
hydrolysis of specimen, separation of resultant ammonia from 
mother liquor by Kjeldahl distillation in basic medium, and 
colorimetric nitrogen determination, using Nessler reagent; ex- 
amples; amounts down to 0.1 ppm in 10 g sample can be 
determined. 

CALCIUM CARBONATE. See Limestone. 
CALCIUM COMPOUNDS. See Lime; Salt; Soils—Stabilization. 


CALCIUM HYPOCHLORITE. See Pulp Manufacture—Bleach- 
ing. 
CALCIUM SILICATES. See Cement—Hydration. 


CALCULATING MACHINES. See Business Machines; Com- 
puters. 


CALCULUS. See Mathematics. 
CALENDERS. See Paper Machinery. 
CALORIMETERS 

See also Polymers—Testing. 


Adiabatic Calorimeter for Small Samples, D.D.TUNNI- 
CLIFF, J.H.BADLEY. Rev Sci Instruments v 31 n 9 Sept 
1960 p 953-8. Relatively simple calorimeter developed for 
measuring thermal properties of 0.5-g samples of stable liquids 
or fusible solids over temperature range of —130 to 200 C; 
adiabatic conditions are automatically maintained during run 
by means of control system based on use of resistance ther- 
mometers and modified commercial electronic thermoregulator ; 
apparatus is particularly suited for determination of purity of 
organic compounds by calorimetric method. 


Aneroid Bomb Calorimeter for Determining Heat of Com- 
bustion of Thermochemical Standard Benzoic Acid, A.R. 
MEETHAM, J.A.NICHOLLS. Roy Soc—Proe Ser A v 256 n 
1286 July 5 1960 p 384-99. Hlectrically calibrated bomb calo- 
rimeter is described which has no stirred water, and is 
mounted in evacuated outer jacket; departures from ideal are 
investigated; heat of combustion of samples of pure benzoic 
acid is found to be 26431.7 J/g under ‘standard bomb condi- 
tions’, with estimated standard error of 2.2 J/g; result is 
compared with those of conventional calorimeters. 


Automatic Calorimeter for Quantitative Thermal Analysis of 
Heat-Resistant Steels, V.E.LYUSTERNIK. Instruments & Ex- 
perimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 4 July-Aug 1959 p 647-50. Instru- 
ment for measuring actual specific heat, enthalpy, and heat 
of allotropic conversions of steel in temperature interval of 
50-1000 C with accuracy of 1%; application of simplest 
thyratron photorelays for maintenance of adiabatic working 
conditions in calorimeter with continuous supply of heat. 


CALORIMETERS—Continued 


Bulb Breaking Correction for Heats of Wetting Determina- 
tions, R.C.GALAVAN. Brit J Applied Physics v 10 n 9 Sept 
1959 p 398-9. Some factors affecting heat generated when 
evacuated glass bulb is broken in water at 25 C were studied 
using calorimeter of high sensitivity; importance of gaseous 
content of water in calorimeter illustrated by deliberate 
variation of CO2 content; by careful control of factors dis- 
cussed, heats of breaking have been measured that are re- 
producible to plus or minus 0.005 J of mean value. 


Compact Calorimeter for Measuring Overall Thermal Effi- 
ciency of Freestanding Fires and Stoves for Room Warming, 
M.W.THRING. J Sci Instruments v 36 n 12 Dec 1959 p 488-91. 
Features of heat absorbing calorimeter, making use of small 
water cooled box enclosing heater; error in measurement is 
less than 1%. 


Design of Human Calorimeter for Determination of Body 
Heat Storage, J.VISSER, T.HODGSON, S African Mech Engr 
v 9n 10 May 1960 p 243-69. Design includes novel air flow 
circuit through calorimeter to provide uniform, uni-directional 
flow, and new method of measuring total heat from body; 
reference is made to model studies aimed at verifying theoret- 
ical assumptions; results are applied to design of full-scale 
calorimeter; mention is made of unique type of mass flow 
meter and differential resistance psychrometer specially de- 
signed for calorimeter; fold out assembly drawing facing 
p 254. 18 refs. 


Die kalorimetrische Bestimmung der gespeicherten Energie 
in kaltbearbeiteten Kupferdraehten, R.SIZMANN, H.WENZL. 
Zeit fuer Angewandte Physik v 11 n 9 Sept 1959 p 362-5. 
Calorimetric determination of stored energy in cold worked 
copper wires; recording calorimeter permitting measurement 
of recovery curve and stored energy during heating, varying 
linearly in time with probes of only 1 g, also making possible 
measurements on reactor irradiated material; sensitivity is 


0.01 C and measurement ranges from room temperature to 
550 C. 


Ein Elektronenstrahlkalorimeter etc, H.WOLLENBERGER, 
M.WUTTIG. Zeit fuer Metallkunde v 51 n 9, Sept 1960 p 508-9. 
Electron beam calorimeter; examination of effect of conditions 
of heat transfer between specimen and surroundings on 
accuracy of determinations obtained by conventional calori- 
metry of solids; increase of accuracy by electron beam 
heating. 30 refs. 


Installing and Testing Recording Calorimeters, S.M.KEEHN. 
Gas v 35 n 7 July 1959 p 122-6. Principles of Cutler Hammer 
AB gas measurement apparatus comprising tank unit partially 
filled with water and containing gas, combustion air and 
heat absorbing air meters, geared together and driven by 
electric motors, burner assembly, and recorder system which 
employs Wheatstone bridge principle; considerations relative 
to power and water supply; factors governing testing and 
installation. 


Precise Measurement of Heat of Combustion with Bomb 
Calorimeter, R.S.JESSUP. US Bur Standards—Monograph 
n 7 Feb 26 1960 23 p. Detailed description of apparatus and 
methods used at National Bureau of Standards for precise 
determinations of heats of combustion of liquid hydrocarbon 
fuels; numerical examples of methods of calculating results 
of measurements from observed data; technique of making 
and filling glass bulbs to contain samples of volatile liquid 
fuels is described; accuracy of methods is about 0.1%. 


Precision Calorimeter for Enthalpy Titrations, K.SCHLY- 
TER. Stockholm. Kungl. Tekniska Hogskola—Handlinger (Roy 
Inst Technology—Trans) n 132 1959 41 p. Calorimeter is 
operated with resistance thermometer, thermostated buret, 
mild cooler, and electric heater; before each addition from 
buret, temperature of calorimeter contents is adjusted to be 
as close as possible to that of buret solution. 


Recording Calorimeter for Measurement of Heats of Wetting, 
Mixing, or Solution, F.A.P.MAGGS, P.H.SCHWABE. J Sci 
Instruments v 37 n 2 Feb 1960 p 60-4. In calorimeter for 
measurement of heat liberations of less than 50 cal, automatic 
temperature recording with variable amplification is linked 
to measuring thermocouples to produce permanent record of 
temperature changes in calorimeter; use in measuring heat of 
wetting of charcoal and heat of mixing of water and methanol. 


Ueber den Bau eines adiabatischen Hochtemperaturkalori- 
meters, E.SCHEIL, W.NORMANN. Zeit fuer Metallkunde 
v 51 n 3 Mar 1960 p 159-64. Detailed description of design 
and operation of adiabatic high temperature calorimeter for 
determining heats of mixing of liquid metals and _ specific 
heats of liquid and solid metals over wide temperature regions ; 
in measurements to check accuracy of instrument, heats of 
mixing of lead bismuth alloys were 6.6% higher than reported 
in literature. 


Universal’nyi elektronnyi kalorimetr, E.V.KUDRYAVTSEV, 
K.N.CHAKALEV. Inzhenerno-Fizicheskii Zhurnal v 3 n 1 
Jan 1960 p 3-9. Theory and construction of universal calori- 
meter given; calorimeter tested by determining heat capacity 
and heat conductivity of silver model. 


CALORIMETRY. See Calorimeters. 
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CAMERAS 


See also Astronomy—Instruments; Electron Optics; Motion 
Pictures—Cameras; Oil Well Drilling—Equipment; Photo- 
grammetry—Cameras; Photography; Television Equipment— 
Cameras; X-Ray Apparatus—Cameras. 


Choosing Offset Camera, M.MARK. Indus Photography v 9 
n 1, 2 Jan 1960 p 83-9, 93, Feb p 74-5. Considerations for 
selection of offset camera for in-plant printing; list of cur- 
rently available cameras that handle film up to 24 in. in size. 


Color Photography at 400,000 Frames per Second, W.O.S. 
JOHNSON. Photographic Science & Eng v 4 n 5 Sept-Oct 
1960 p 300-1. Arrangement of lenticular plate camera devel- 
oped by Du Pont Co; developed plate is played back onto 
16 mm film as normal movie sequence, by placing it again in 
translating sled; camera has been used in study of glass 
fracture and plastics, motions of plasma components in are 
stream, action of blasting caps, drops and particles in sonic 
and subsonic air streams. 

Intermittent-Action Camera with Absolute Time Calibration, 
G.HEFLEY, R.H.DOHERTY, E.L.BERGER. US Bur Stand- 
ards—J Research—Eng & Instrumentation v 64C n 2 Apr-June 
1960 p 159-65. Description of film-recording system in which 
randomly occurring event and its absolute time are recorded 
simultaneously; system consists of 16 mm framing camera 
capable of intermittent operation at maximum rate of 140 
frames/sec and clock capable of reading out time with 
absolute accuracy of plus or minus 1 msec; unit is designed 
primarily for sferic studies. 

Record Camera is Not Subject to Human Fatigue or 
Prejudice, J.F.SELVIDIO. Indus Photography v 8 n 9 Sept 
1959 p 42, 74. Oscillograph record camera built at US Navy 
Underwater Sound Laboratory at New London, Conn, collects 
scientific data on 35 mm film; it was first used in simultanejus 
recording of echo-ranging data between two submarines ; oscil- 
lograph record made chart of signal data; for laboratory and 
industry applications, camera can assemble data for evalua- 
tion of systems, acting as impartial robot observer, and makes 
exact and permanent record of every event within reach of 
its lens. 


What Difference One Camera Can Make. Indus Photography 
vy 9n1 Jan 1960 p 23, 75-6. Collins Peerless Photoflow camera, 
used to produce blueprints at AC Spark Plug Co, can -produce 
prints up to 700 ft long by as much as 6 to 1 ratio; operates 
on scanning principle; processing machine automatically de- 
velops, stops, fixes and washes film; entire roll of 350-ft film 
can be exposed and processed in 3 hy. 


Accessories. D-C/Sine-Wave Portable Power Supply Using Solid- 
State Techniques, D.P.GREGG. Soe Motion Picture & Te'e- 
vision Engrs—J v 68 n 10 Oct 1959 p 693-6. Transistorized 
power inverter, designed by Westrex Corp, Hollywood, to 
drive one or more professional cameras and associated sound- 
recording system; operating from 24-yv batteries with high 
overall efficiency, it provides up to 200-w sine wave at 50 
or 60 eps with additional power capacity for motor starting; 
new approach to problems of voltage and frequency stabiliza- 
tion and self protection methods; block diagram. 

Attachments. Photographic Electronic Flash Equipment. Brit 
Standards Instn—Brit Standard n 3205 1960 16 p. Standard 
refers to apparatus of single flash type, primarily for use 
with cameras in which contacts controlling flash are closed 
when shutter is fully open; it consists of flash tube head and 
power unit operating from single phase a-e supply, or from 
battery of either dry or rechargeable type; flash tube head 
may be integral with power unit or connected to it by means 
of flexible supply cable; requirements for safety and methods 
of test of performance are included. 

Exposure Control. Measuring and Judging Photographie Expos- 
ure of Color Film for Automatic Exposure Controlled Cameras, 
A.STIMSON. Photographie Science & Eng v 4 n 4 July-Aug 
1960 p 203-7. Difference between predetermined exposure and 
preferred picture exposure is discrimination accuracy of 
meter; error is not apparent for most scenes, but may be 
one exposure value unit for some scenes; methods of measur- 
ing different types of exposure accuracy are explained, and 
terms defined. 


Perfect Exposures—Automatically! L.W.EISENER. Instru- 
ment Soe America—J v 7 n 1 Jan 1960 p 73-4. Four basic 
systems for automatic exposure control mounted in camera: 
direct-drive exposure, scissors-system, manually-driven semi- 
automatic, and pneumatic shutter-speed control; first three 
systems are operated by General Electric control mechanisms. 


Variable-Program Triggering Source, B.E.BOURNE. Elec- 
tronics v 33 n 37 Sept 9 1960 p 76-7. Transistorized automatic 
variable program triggering source designed to vary exposure 
rates and durations of instrument cameras; triggering rate 
can be constant, or variable for selected period between pre- 
determined initial and final rates. 


Lenses. See Cameras—Underwater; Lenses. 
Light Sources. See Photography—Light Sources. 


Manufacture. Cheap Plastic Tooling for Short Runs, G.BRUCK- 
NER, G.LIBONATI Am Mach/Metalworking Mfg v 104 n 10 
May 16 1960 p 87-91. In manufacture of cameras at Bell & 


CAMERAS—Continued 
Howell, epoxy resins, plaster, Perma-Flex CMC, and RTV 
silicone rubbers are used to produce wide variety of jigs and 
fixtures for assembly and testing operations, for inspection 
fixtures, and even for prototype and production parts; 11 
illustrated examples of tooling. 

How Bulova Solved High Tooling Charge, N.DUSHEY. Pre- 
cision Metal Molding v 18 n 4 Apr 1960 p 32-3. Aluminum 
plaster mold castings used by Photographie Div, Bulova Watch 
Co, in production of Bulova TOMM-2. Air Force reconnaissance 
cameras; general tolerances are 0.005 plus 0.001 in. per in. 
on dimensions over 1 in.; very little machining required on 
castings; surface finish of parts. 


Shutters. Ballistics-Range Applications of Millimicrosecond Pho- 
tography, J.A.HULL, G.A.THEOPHANIS. Soc Motion Pic- 
ture & Television Engrs—J v 69 n 5 May 1960 p 355-7. Kerr 
cell electrooptical shutter was adapted to obtain millimicro- 
second, high resolution photographs of models fired on ballistic 
range; 16 stations employing these shutters are used to obtain 
aerodynamie data on nose cone models fired at velocities to 
14,000 fps; energy stored in Kerr cell pulse generator is used 
to generate light pulse necessary for making shadowgraph 
and schlieren exposures. 

Les transformateurs d’images, Applications en photographies 
ultra-rapides, R.GALINARO. Onde Electrique v 39 n 392 Nov 
1959 p 863-8. Image converters; applications in very high 
speed photography; use of image converter tubes as shutters ; 
apparatus using Mullard M.B. 1201 tube making possible 
instantaneous exposures better than or equal to 10-7 sec; 
resolving power of 100u is attained over whole screen. 


Mechanical Spectrograph Shutter for Extremely Short Ex- 
posure Times, W.L.WIESE. Rev Sci Instruments v 31 n 9 Sept 
1960 p 948-5. Shutter for exposure times down to 5x10-° sec 
with system for synchronization; in contrast to Kerr-cell 
shutters, most of incident light is transmitted, which is of 
importance in extending range of photographie spectroscopy 
to studies of very brief transients, such as of plasmas of 
transient nature, generated for studies in field of high tem- 
perature physics. 

Underground. Camera That Keeps Water Flowing, H.J.MILLER. 
Indus Photography v 8 n 9 Sept 1959 p 30-1, 66. Camera 
manufactured by Laval Underground Surveys, Fresno, Calif, 
is enclosed device which takes 35 mm photos in stereoscopic 
pairs; pictures are used to show source of trouble in water 
wells and to indicate best way to repair damage; two varia- 
tions of camera are employed; depth type takes pictures lon- 
gitudinally in well, sidewall camera is used for inspection of 
perforations, weld defects, ground formation and other dam- 
age in extensive deep wells; method is described. 


Underwater. Correcting Lenses for Underwater Use, A.IVAN- 
OFF, P.CHERNEY. Soe Motion Picture & Television Engrs 
~J v 69 n 4 Apr 1960 p 264-6. Use of submarine lens attach- 
ment such as Aqua consisting of lenses properly chosen and 
mounted to overcome problems of submarine photographs at 
Museum of Natural History, Paris; attachment is mounted 
watertight into wall of box with its front surface in contact 
with water and formed by two lenses 3 or 4 em apart; to 
determine powers of two lenses, basic equation is given; 
correction of chromatic aberration and astigmatism. 


CAMOUFLAGE. See Military Engineering—Camouflage. 
CAMS 
See also Automobile Engines—Design. 


Cam Dynamics Via Filter Theory, T.WEBER, Jr. Machine 
Design v 32 n 21 Oct 13 1960 p 160-5. Well known principles 
of filter theory can be adapted to cam design to obtain favor- 
able dynamic characteristics; kin of common ‘‘eyeloidal’’ pro- 
file, generalized half-cycloid serves as building block in syn- 
thesis of practical cams having few or many events. 


Continuous Cam Curves, E.SCHMIDT. Machine Design v 32 
n 1 Jan 7 1960 p 127-32. How to develop cam profiles that 
produce continuous displacement and keep acceleration forces 
to minimum without sudden changes in magnitude. 


Developing Cam System Charts for Optimum Performance, 
W.VOGT. Tool Engr v 44 n 8 Mar 1960 p 115-24. Logical 
step-by-step procedure for designing well balanced cam system 
described; based on graphical methods, procedure replaces 
tedious calculations with simple application of straightedge 
and pencil; accuracy is suffering for all practical purposes, 
ie at least 1 or 2° are normally allowed between successive 
motions. 


Mechanical Control Cams, H.A.ROTHBART. Control Eng 
v 7 n 6 June 1960 p 118-22, Review of basic design principles 
of such cams, intended to break widespread indifference of 
control engineers toward this older, more commonplace tech- 
nique of mechanical design; benefits of economy, simple 
design, accuracy and long life obtained from use of cams. 


O sposobe profolirovaniya kulachkov po zakonu uprugikh 
deformatsii izgiba odnorodnogo sterzhnya, F.L.BORUN. Vest- 
nik Mashinostroeniya v 39 n 9 Sept 1959 p 41-4. Cam design 
based on law of elastic deformation of homogeneous rod; 
analytic study of possibility to improve cam design. 
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CAMS—Continued 


On: Dynamics of High Speed Cam Profiles, F.FREUDEN- 
STEIN. Int J Mech Sciences v 1 n 4 July 1960 p 342-9. Exact 
expression for maximum output acceleration of two-mass-and- 
spring cam system is developed for zero damping and dwell- 
rise-dwell profiles; family of high speed cam profiles having 
minimum components in higher harmonics and similar in 
shape to Neklutin’s ‘modified trapezoids” is suggested; one 
simple formula applies to whole profile. 


Positioning Cams, F.R.CROSSLEY. Machine Design vy 32 
n 5 Mar 3 1960 p 121-6. Simplified numerical procedure for 
evaluating and modifying cam profiles to reduce follower 
chatter and increase service life. 


Manufacture. Untersuchungen ueber Stcerbeschleunigungen an 
Kurvenscheiben etc, K.LINDNER. VDI-Forschungsheft 477, 
1960, 35 p. Investigations of faulty acceleration of cam plates 
because of imperfections in contour, and new method for 
calculating and producing cam plates; theoretical treatment 
of effect of imperfections whose origin is traced to methods 
of design and manufacture by machining; measurements on 
cams experimentally produced by several different methods 
including casting of master cam in synthetic resin. 53 refs. 


CANALS 


See also Irrigation—Canals. 


Analysis of Stable Cross Section of Stream Channel, Y. 
IWAGAKI, Y.TSUCHIYA. Kyoto Univ—Disaster Prevention 
Research Inst—Bul n 29 Mar 1959 27 p. Theoretical approach 
to problem of stable cross section based on criteria of tractive 
force; experiment to verify assumption introduced in theory; 
theoretical shapes of stable cross sections and shapes of 24 
canals from United States are in good agreement. 


Cross-Sections and Drops in Design of Earth Channels, Y. 
PETER. Civ Eng (Lond) v 55 n 649 Aug 1960 p 1023-4. 
Conclusions of author’s previous article indexed in Engineering 
Index 1958 p 160 from Oct 1958 issue, are referred to; present 
paper enlarges on properties of hydraulically best cross-section, 
and investigates problem of trapezoidal drop which has advan- 
tage over rectangular one. 


Uniform Water Conveyance Channels in Alluvial Material, 
D.D.SIMONS, M.L.ALBERTSON. ASCE—Proc v 86 (J Hy- 
draulics Div) n HY5 May 1960 Paper n 2484 p 338-71. Two 
methods are used in design of stable channels, one is regime 
theory of India and other is limiting-tractive-force theory; 
description of four types of canals which can be designed by 
modified form of regime theory; use of tractive-force theory 
for design in coarse noncohesive range; estimation of design 
slope in any case by regime theory; method of combining 
strong points of two theories. 


Construction. See also Blasting; Canals—Locks; Excavation. 


Dynamite Shoots Rock and Soil, Dredges Dig Whole Canal. 
Construction Methods & Equipment v 41 n 11 Nov 1959 p 
112-14, 117. Construction of 4 mi shipping canal near Stock- 
holm, Sweden; removal of 5 million yd of earth and 260,000 
yd of rock; overburden and bedrock were blasted at same time; 
biggest blast on job comprised 4750 holes and used 12,000 
caps and 123,000 lb of dynamite; after blasting, excavation 
became dredging operation. 


Gates. See Canals—Locks. 


Linings. Chute de Palaminy. Revetements de berges de canaux 
a l’aide de béton bitumineux étanche, G.VALET. Construction 
vy 15 n 6 June 1960 p 270-6. Palaminy development. Lining of 
canal slopes with waterproof bituminous concrete; experi- 
mental lining of reservoir walls and section of headrace 
canal; results of tests on materials, material granulation, and 
bitumen proportions to meet requirements of waterproofing 
and structural stability on 3:2 slopes; accepted specifications 
for materials, mixing proportions, and method of application 
and jointing. 

Ensayo de revestimientos de canales sobre terrenos yesosos, 

G.FACI IRIBARREN. Revista de Obras Publicas v 107 n 2932 
Aug 1959 p 497-504. Testing of canal lining in gypsiferous 
soils; use of polyethylene cloth and study of its aging; method 
of lining of portion between 89 and 93 km section of Imperial 
Canal of Aragon. 
Locks. Contribution au calcul des portes d’ecluses, V.DUBOIS. 
Annales des Travaux Publics de Belgique n 3 1959 p 2738-85. 
Contribution to calculation of canal lock gates; design calcu- 
lations for single leaf gates composed of horizontal and verti- 
cal bar structure provided on both upstream and downstream 
sides with coverage responding to pressure conditions. 


Deep-Well Pumps Dewater Lock Excavation, B.L.RAFFIN. 
Excavating Engr v 54 n 5 May 1960 p 33-5. Construction of 
canal lock at West Sacramento, Calif; lock is 86 ft by 600 ft, 
with 21 ft lift; construction is carried out in dry; pumping 
equipment and procedures described for lowering groundwater 
level. 

Deepening of Wilson Lock Eliminates Third Lockage, W.F. 
EMMONS, O. LAVIK. ASCE—Proc v 85 (J Waterways & 
Harbors Div) n WW3 Sept 1959 pt 1 Paper n 2167 p 1-10. 
TVA is building new large single-lift lock at Wilson Dam 
to replace present 35 yr old lift lock system ; to utilize old 
system for standby service, one low-lift lock will be aban- 
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doned and lower chamber of remaining double-lift lock will 
be deepened 10 ft and provided with new hydraulic system ; 
cost of project is estimated at $1,500,000. 


Ein neues Hubtorsystem am Unterhaupt der Doppelschleuse 
Cannstatt/Neckar, O.WELT, G.SCHMAUSSER. Bautechnik 
Vos al Jan 1960 p 2-12. New lift-gate system at downstream 
end of twin canal lock at Cannstatt/Neckar; gates are of 
novel turning lift-gate type, and are built of No. 37 steel: 
mechanical and electrical equipment; aspects of stresses and 
wear; gates are vertically lifted and turned into horizontal 
position at end of lifting process; gates have been operated 
12,000 times and proved trouble free. 


Ein neues Schiffshebewerk bei Henrichenburg, J.ILLIGER. 
Bautechnik v 36 n 9 Sept 1959 p 329-32. New ship lift lock at 
Henrichenburg; lock on Dortmund-Ems canal is double float 
structure; lock will be 90 m long, 12 m wide with 2.5 m water 
depth and Tainter gates at both ends; water pumping system. 


Emergency Gate, Greenup Locks Ohio River, Kentucky. US 
Army Engineer Waterways Experiment Station—Tech Report 
n 2-527 Oct 1959 23 p, 10 plates, 13 supp p. Emergency closure 
of Greenup locks by vertical-lift gate consisting of two vertical 
upstream and downstream leaves; preliminary testing on 1:25 
scale model; eight alternate gate designs were investigated ; 
design yvecommended for prototype construction was stable 
for all conditions investigated and required no aeration of 
erest. 


Filling and Emptying Characteristics of Calumet River Lock, 
Calumet-Sag Project, Illinois, J.H.ABLES, Jr. US Waterways 
Experiment Station—Tech Report n 2-497 Apr 1959 25 p, 
24 supp p. 1:20 scale model was used to study filling and 
emptying through center opening between sector gates at each 
end of lock; supplementing sector gate filling with twin loop 
culverts at upstream end to control filling time; study of 
hawser stresses and reverse head conditions. 


Filling and Emptying System, Port Allen Navigation Lock, 
Gulf Intracoastal Waterway, Louisiana, J.H.ABLES, Jr. US 
Waterways Experiment Station—Tech Report n 2-500 May 1959 
30 p, 70 supp p. Entire hydraulic system was tested on 1:25 
seale composite model simulating all essential features of 
prototype lock structure; changes to reduce hawser stresses ; 
developing two speed and single speed valves; final design 
permits filling and emptying under all possible head condi- 
tions. 


La nouvelle ecluse amont du bassin du Canada au Port de 
Dieppe, P.DELAPORTE. Construction v 15 n 5 May 1960 
p 2138-22. New upstream lock of Canada Basin in Dieppe 
(France) harbor; 75 yr old upstream lock was seriously dam- 
aged by air bombing; new works included widening of lock 
by razing west lateral wall and reconstructing it set back 
2.50 m from its former line; new lock gates and lock sluices; 
significance of Canada lock, Paris lock, and other basins as 
parts of harbor system. 

Le barrage-éclusé d’Ampsin-Neuville (Huy). Technique des 
Travaux v 35 n 11-12 Nov-Dec 1959 p 347-59. Dam lock struc- 
ture at Ampsin-Neuville (Belgium); navigational regulating 
structure closes 245 m wide Meuse river; one 16 m and another 
7.50 m wide locks are 136 m long; drawgates are suspended 
on cables; spillway structure which can raise upstream water 
level by 4.70 m, comprises five sluices with 24 m long tainter 
gates. 


Les nouveaux ouvrages d’Andresy sur le Basse Seine, G. 
MEO, L.MOINEAU. Construction v 15 n 5 May 1960 p 231-7. 
New structures at Andresy on lower Seine; modernization 
program includes river-closing barrage structure which divides 
yiver into three channels; closing of each channel is elec- 
trically operated by raising sluice made up of two superposed 
elements; lock structure is 12 m wide, 160 m long and is 
equipped with mitergates and caissons with interchangeable 
leaves. 


Navigation Conditions at New Richmond Locks and Dam, 
Ohio River. US Army Corps of Engrs—Tech Report n 2-535 
Feb. 1960 17 p, 14 plates, 6 supp p. Structures will comprise 
two parallel high-lift locks 110 by 1200 ft and 110 by 600 ft, 
nonnavigable gated spillway having damming height of 37 ft, 
and fixed-crest weir; tests on 1:120 scale model revealed no 
hazardous navigation conditions in lock approaches for any 
conditions tested; effects of lowering upper guard wall ports 
3 ft on tow movements; emergency navigation over fixed-crest 
weir feasible during flood stages. 


Navigation Conditions at Troy Lock and Dam, Hudson 
River, New York, J.J.FRANCO, L.J.SHOWS. US Waterways 
Experiment Station—Tech Report n 2-517 July 1959 21 p, 18 
supp p. Results of tests on 1:100 scale model on hazardous 
navigation conditions at upstream lock entrance indicated 
that for improvement it is necessary to replace existing guide 
wall with short wing angled toward near bank, and to extend 
elevation of guard wall ports. 


Navigation Model Studies of New Ohio River Locks, E.P. 
FORTSON, Jr, G.B.FENWICK. ASCE—Proe v 86 (J Water- 
ways & Harbors Div) n WW2 June 1960 p 79-92. Utilization 
of hydraulic models to investigate navigation conditions, 
arrangements of locks and dams and appurtenant structures, 
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and operation of dam gates; as indicated by model studies old 
movable-wicket dams, with sills at river bed elevation are 
being replaced by smaller number of high gated dams which 
will create deeper and longer pools; each pool will have 
main lock 110x1200 ft and 110x600 ft auxiliary lock. 

Old River Lock. Civ Eng (NY) v 30 n 4 Apr 1960 p 60-7. 
Two related articles deal with 1544 ft long lock structure 
between Mississippi River and Red River; problems caused 
by extreme fluctuations and uplift pressure, difficult soil, and 
by need for emergency closures and semirigid guide walls; 
Unusual Features, W.S.NELSON, A.W.THOMPSON, 60-3; 
Construction Planning, R.WHITH, 64-7. 

Progrés dans |’hydrauliaque et la technique de construction 
des grandes écluses du canal d’Alsace sur le Rhin, M.LOU- 
BATON, R.SCHAEFFER. Construction v 15 n 3 Mar 1960 
p 149-60. Progress in hydraulic design and construction tech- 
niques of large locks of Alsace canal on Rhine river; eight 
lock systems have been constructed between Basle and Stras- 
bourg; paper deals especially with two locks of Vogelgrun 
which are 185 m long, and one is 23 other 12 m wide; lift 
gates have lifting mechanism in gate walls; filling and empty- 
ing system; details of construction; scale model was used in 
design. 

Radial Gates Find New Use, R.N.WHITE. Civ Eng (NY) 
v 29 n 12 Dee 1959 p 47-9. 80 ft long 20 ft wide lock on 
outlet of Lake Mendota at Madison, Wis, has overhead open- 
ing Tainter gates; lock is filled and emptied by regu’ation 
of flow under gates; assuming coefficient of discharge of 0.80, 
65 see is required to equalize water levels if gate is raised 
1.6 ft off lock bottom; this solution is more expensive than 
miter gates, but its advantage is turbulence-free operation and 
simplicity as there are no valves; drive is electrically driven 
hydraulic pump. 

TVA Builds Floating Guard Wall for New Wilson Lock. 
Eng News-Ree v 163 n 14 Oct 1 1959 p 40-2, 44. Boom struc- 
ture is 553 ft long, 27 ft wide, and 138 ft high, and consists 
of six concrete pontoons bolted together; boom was designed, 
as 100-ft depth of lake prohibited construction of either solid 
concrete wall or cap wall supported by piers; anchor cables 
are connected with hand-wheel-operated mooring winch on 
boom; tremie method used in concreting of anchorages and 
deadmen. 

Waves in Navigation Canals Due to Lock Filling, H-W. 
PARTENSCKY. ASCE—Proc v 86 (J Waterways & Harbors 
Div) n WWI1 Mar 1960 pt 1 Paper n 2422 p 85-122. To allow 
for increase in traffic on European canals it became necessary 
to replace existing locks or to improve efficiency; work re- 
sulted in rapid flow of canal water; paper is concerned with 
effect of this flow on structures and ships. 


Models. See Canals—Locks. 


New York. New York State Barge Canal System, E.C.HU- 
DOWALSKI, ASCE—Proe v 85 (J Waterways & Harbors Div) 
n WW3 Sept 1959 pt 1 Paper n 2176 p 197-226. Canal system 
and its effect on economy of State and Nation as whole are 
analyzed; total mileage of Canal system is 527 mi with 151 mi 
of artificial land cut channels and 376 mi of canalized rivers, 
lakes and streams; river locks, gates and bridge type movable 
dams are described. 

Seepage. Seepage Losses from Parallel Canal Systems, H.Y. 
HAMMAD. ASCE—Proec v 86 (J Eng Mechanics Div) n EM4 
Aug 1960 pt 1 paper 2571 p 45-50. Two-dimensional problem 
of steady seepage flow under gravity from system of parallel, 
identical, and equally spaced canals into semipervious clay 
layer underlain by freely permeable layer of sand and gravel 
in which piezometric heat is very near canal water level; two 
steps of conformal mapping are used and approximation to 
canal profile is adopted. 

Texas. Studies of Channel Through Padre Island, Texas, E.A. 
HANSEN. ASCE—Proc vy 86 (J Waterways & Harbors Div) 
n WW3 Sept 1960 pt 1 paper 2601 p 63-82. Construction of 
125 ft wide 12 ft deep navigation canal through Padre Island 
and Laguna Madre to Port Mansfield; results of investigations 
on effects of disturbance of natural equilibrium on Gulf shore 
by construction of jetties and channel; requirements for design 
and reconstruction of suitable jettied mavigation channel 
through inlet; problems of tidal hydraulics encountered in 
design of artificial inlet. 

CANDY FACTORIES. See Air Conditioning—Candy Factories. 

CANE SUGAR. See Sugar Cane. 

CANNING AND PRESERVING. See Food Products -Canning,. 

CANS. See Containers. 

CAPACITORS. See Electric Capacitors; Radio Capacitors. 


CAPILLARY TUBES. See Flow of Fluids—Capillaries ; Refrig- 
erating Machinery—Capillary Tubes; Viscosimeters. 

CAR BEARINGS. See Bearings—Railroad. 

CAR BUILDING. See Cars—Manufacture. 

CAR FERRIES. See Ferry Boats. 

CAR REPAIR SHOPS. See Railroad Repair Shops. 

CARBIDE CUTTING TOOLS. See Cutting Tools—Carbide. 
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CARBIDES 

See also Cutting Tools—Carbide; Dies—Carbide; Iron and 
Steel Metallography; Powder Metal Products ; Powder Metal- 
lurgy; Rare Earths; Tungsten Carbide. 

Carbides of Elements of Fifth Group of Periodic Table 
Bonded with Steel, M.EPNER, E.GREGORY. Planseeberichte 
fuer Pulvermetallurgie v 7 n 3 Dec 1959 p 120-8. Preliminary 
investigation of some properties and structure, after vacuum 
and hydrogen sintering, of vanadium, tantalum, and colum- 
bium carbides bonded with carbon steel (about 0.5% C); 
comparison with properties of titanium carbide bonded with 
similar steel; all compositions responded to heat treatment 
and were machinable in annealed condition, but individual 
characteristics of cermets varied. (In English). 


Hartmetall-Befestigungen, O.KNOTEK. Werkstattstechnik v 
50 n 4 Apr 1960 p 173-6. Joining of sintered carbides with 
other metals; methods discussed include brazing, clamping, 
shrinkfitting, bonding and welding; brazing is most generally 
applied while other methods are used for special applications 
such as cutting tools, press tools, ete. 

Nekotorye elektricheskie svoistva boro-siliko-karbidov, ve Vs 
ALEKSANDROV, V.ILPRUZHININA, A.I-REKOV, T.S.TARA- 
KANOVA, E.A.TEPLOV. Fizika Tverdogo Tela v 1 n 10 Oct 
1959 p 1587-91; see also English translation in Soviet Physics, 
Solid State v 1 n 10 Apr 1960 p 1450-8. Certain electrical 
properties of boro-silico-carbides; electrical conductivity and 
nonlinearity of two semiconducting compounds of boron-silicon- 
carbon ternary system. 


Some Properties and Metallography of Steel-Bonded Tita- 
nium Carbide, M.EPNER, E.GREGORY. Met Soc of AIME— 
Trans v 218 n 1 Feb 1960 p 117-21. Composite materials con- 
sisting of alloy steels and up to 54 wt pet of titanium carbide 
are described; materials are capable of being annealed and 
hardened in manner similar to alloy steels; form and nature 
of phases present in these structures studied, and effects on 
properties of titanium carbide concentration, alloying elements, 
and heat treatment reported. 


Study of Grain Shape in Cemented Titanium Carbides, T.J. 
WHALEN, M.HUMENIK, Jr. Met Soc of AIME—Trans v 218 
n 3 June 1960 p 401-4. Influence of sintering atmosphere, 
sintering substrate, and amount of metal binder on grain 
shape determined; it was found that carbide grain cross 
sections in nickel and cobalt cermets ranged from round to 
angular, depending on sintering conditions; spheroidization 
of carbides in both cobalt bonded and nickel bonded titanium 
carbides may be attributed to oxygen. 


Ueber die Waermeleitfaehigkeit im System Wolframkarbid- 
Kobalt, O.RUEDIGER, A.WINKELMANN. Technische Mittei- 
lungen Krupp v 18 n 1 Aug 1960 p 19-24. Thermal conductivity 
in tungsten carbide/cobalt system; determinations of thermal 
and electric conductivities, and of Lorenz number, as function 
of composition (nominally 0-100% Co and 100-0% WC) and 
of temperature (25-45 C); relation between thermal conduc- 
tivity and density. 


Zur komplexometrischen Schnellbestimmung des Kobaltgehal- 
tes von Hartmetallen, E.LASSNER, R.SCHARF. Planseebe- 
richte fuer Pulvermetallurgie v 7 n 3 Dee 1959 p 129-31. Rapid 
(20 min) determination of cobalt in carbides by complexometric 
titration; description of method; results obtained are shown 
to be in good agreement with potentiometric analysis. 


Zur Systematik der Pseudodreistoffsysteme von Hartkarbiden, 
¥.BENESOVSKY, E.RUDY. Metall v 14 n 9 Sept 1960 p 875-8. 
Classification of pseudoternary systems of hard carbides; mis- 
cibility diagrams of carbides of metals of groups 4a and ba 
of Periodic Table with each other and with WC, UC, and 
ThC on basis of literature data or theory; confirmation, by 
microstructural investigation, of X-ray data on alloys of HfC 
and VC with or without CbC or TaC. 


CARBON 


See also Adsorption; Coal; Electrodes—Carbon; Flame Re- 
search ; Graphite; Hydrocarbons. 


Characteristic Energy Losses of Electrons in Carbon, L.B. 
LEDER, J.ASSUDDETH. J Applied Physics v 31 n 8 Aug 
1960 p 1422-6. Values reported for losses vary by as much as 
50% ; to resolve this discrepancy, losses have been remeasured 
for evaporated carbon and natural graphite; it is shown that 
large difference found in energy losses for two forms is due 
to difference in density, and that annealing increases density 
of evaporated carbon and, therefore, energy loss value. 20 refs. 

Emissivity of Dispersed Carbon Particles, V.R.STULL, G.N. 
PLASS. Optical Soc America—J v 50 n 2 Feb 1960 p ei 
Dispersion equation for optical properties of carbon; caleula- 
tion of emissivity of carbon particles in flames for radii of 
50 to 800 A and for 10° to 101 particles/sq em; emissivities 
for several particle size distributions. 

Momentum Distribution of Protons in Carbon, J.D.D cL 
W.R.FRISKEN, G.MARTELLI, B.MUSGRAVRE. ri aoe 
Proc v 75 n 481 pt 1 Jan 1960 p 24-82. Propane bubble 
chamber study of quasi-elastic interactions of 930 Mev protons 
with bound protons in carbon; method for relating measured 
seattering angles to momenta of bound nucleons; cross section 
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CARBON—Continued 


for quasi-elastic reactions in carbon was 46 i 
las’ plus or minus 
10 mbn. Bibliography. 


Radioactive. See Radioactive Materials. 
CARBON BLACK 


See also Coal Tar; Diamonds—Synthetic; Materials Han- 
dling—Rubber Factories. Rubber Compounds and Compound- 
ing. 

Attrited Carbon Blacks and Their Behavior in Elastomers 
A.M.GESSLER. Rubber Age v 86 n 6 Mar 1960 p 1017-24. 
v 87 n 1 Apr 1960 p 64-76. Especially active or “ultra’’ carbon 
blacks are prepared from standard blacks by severe attrition. 
Mar: Attrition process and its effect on carbon black. Apr: 
Effect of attrited blacks on butyl rubber properties. 


Review of Recent USA Patents on Manufacture of Carbon 
Black, H. HEINEMANN, H.SHALIT, P.A.LEFRANCOIS. World 
Petroleum v 31 n 1, 3 Jan 1960 p 58, 60, 62, Mar p 72-4. 
Jan: Patents dealing with carbon black, its production and 
use. Mar: Patents covering reforming catalysts; preparation 
of alumina supports ; catalyst pretreatment and reactivation ; 
cracking catalysts, and miscellaneous catalysts. 


Structure of Dispersed Carbon Blacks, A.VOET, W.N.WHIT- 
TEN, Jr. Rubber Age v 86 n 5 Feb 1960 p 811-18. Previously 
(see Engineering Index 1957 p 149), analysis was made of 
structural involvement of channel black dispersed in liquid 
hydrocarbon matrix by measuring d-e conductivity and dielec- 
tric constant in quiescent and sheared dispersions; measure- 
ments are now extended to include series of carbon blacks 
covering entire range of rubber reinforcement and color blacks. 


CARBON BRUSHES. See Electric Commutators—Brushes. 
CARBON DIOXIDE 


See also Cement—Hydration ; Foundry Practice—Carbon Di- 
oxide Process; Gas Purification; Natural Gas—Conditioning ; 
Refrigerants—Carbon Dioxide ; Tankers—Fire Protection ; Weld- 
ing, Electric Are—Carbon Dioxide. 


Attachment of Slow Electrons in Carbon Dioxide, J.D. 
CRAGGS, B.A.TOZER. Roy Soc—Proc (Ser A) v 254 n 1277 
Feb 9 1960 p 229-41. Formation of positive and negative ions 
in carbon dioxide investigated by means of Lozier apparatus; 
results of measurement given for cross section for electron 
attachment, ionization cross section, and electron affinity of 
oxygen, 

CARBON DISULPHIDE. See Petroleum Products—Chemicals. 
CARBON MONOXIDE 


See also Air Pollution; Flame Research; Hydrocarbons— 
Synthesis; Liquid Fuels—Synthetic. 

Utilization of Carbon Monoxide in Synthetic Chemical In- 
dustries, S.TSUTSUMI. Fuel Soc Japan—J v 39 n 400 Aug 
1960 p 556-67. Synthetic reactions now in research stages may 
have industrial application; these include: reaction of carbon 
monoxide with free radicals, telomerization between carbon 
monoxide and olefins, preparation of carbonic acids by reac- 
tion with olefins, synthetic reactions in presence of metal 
carbonyls, synthesis of acid halides by reaction with halides, 
synthesis of aldehydes by Gattermann’s reaction. 


CARBON STEEL. See Steel. 

CARBONIZATION. See Coal Carbonization; Lignite—Carbon- 
ization. 

CARBURETORS. See Automobile Engines—Carburetors. 

CARBURIZING. See Steel Heat Treatment—Case Hardening. 

CARGO HANDLING 


See also Air Transportation—Freight; Barges; Containers ; 
Freight Handling. 

Bulk Salt Cargo Handling, J.M.BESKINE. Mech Handling 
v 47 n 1 Jan 1960 p 4-12. Design and operation of 350 ton/hr 
system, at Runcorn Works of Imperial Chemical Industries 
Ltd, Salt Division ; self-contained, compact mobile, bulk loader 
and discharger designed to resist corrosion; tubular steel 
superstructure mounted on tracks enabling it to run alongside 
ship ; feeding by 2 cu yd loading shovels or 10 tipping trucks ; 
system is electrically operated and complete with feed hopper, 
conveyor belts, chutes, thrower, winching and turntable system. 

Competitive General Cargo Ships, D.C.MacMILLAN, T.B. 
WESTFALL. Soe Naval Architects & Mar Engrs—Paper n 11 
for meeting Nov 17-18 1960 31 p; see also abstract in Mar 
Eng v 65 n 13 Dee 1960 p 63-7, 85. Problem of high labor 
costs due to insufficient mechanization and automation; labor 
presently accounts for 48 to 60% of total transportation costs, 
and 60 to 75% of cost of transporting cargo by sea is ac- 


counted for while ship is at dock; unitized cargo-handling 
systems and their advantages to customer and shipowner are 
summarized; cost and time of handling cargo in break-bulk 
and unitized system are projected. 32 refs. 

Marine Containerization, Caution! G.A.FLEISCHER. J Indus 
Eng v 9 n 4 July-Aug 1960 p 338-42. Paper attempts evalua- 
tion of overall profitability of containerization in terms of 
service and economies; transportation cycle discussed involves 
jand-sea-land element, i.e., domestic shipper to overseas con- 
signee (and return); containerization savings and costs are 


CARGO HANDLING—Continued 


critically examined and presented quantitatively, using hypo- 
thetical situations. 


Materials Handling and Ships. Dock & Harbour Authority 
v 40 n 466 Aug 1959 p 106-12. Abstracts of papers in group 
on shipping, before 1st Int Conference of Inst of Matls Han- 
dling; main theme was need for more unification in every 
aspect of size and measurement concerned with loading, un- 
loading, unloading and palletization; Modern Methods of Mis- 
cellaneous Goods in Ports, A.VINCENTI, 106-8; Materials 
Handling and Ships, P.C.SOMERVILLE, 108-10; Mechanical 
Banding in Polish Ports, K.PLUTYNISKI, E. OBERTYNSKI, 


Specialized Cargo Handling, G.G.WYLAND. Soe Naval Ar- 
chitects & Mar Engrs—Paper for meeting Jan 1960 18 p. 
Vertical tray conveyors for handling baggage, stores and 
light package cargo; arrangement for handling through side 
ports to vertical elevators and then to different deck levels; 
self-unloader designed primarily for transshipping to and 
from barges on both sides of vessel, or to pier on one side 
and barges on other; extending or folding boom for Prototype 
US Navy Mine Hunter MHC-43, which indicates possible 
developments utilizing hydraulic rams. 


CARGO SHIPS. See Cargo Handling; Motor Ships; Ships; 


Tankers. 


CARNAUBA WAX. See Electrets. 
CARPET MANUFACTURE 


Brandon Carpet Making Process—Threat to Tufting? L. 
BRANDON. Man-Made Textiles v 37 n 434 Aug 1960 p 59, 61. 
In Brandon Process yarn is wound onto rectangular steel 
rods, wrapped rods are assembled in position on jute backing 
which has been pre-latexed, material is taken to peak of 
conveyor system where special cutting wheel slits yarn across 
top of rod; length of yarn is left fastened to backing, resem- 
bling hairpin in which two ends stand up as tufts; process 
is compared with other manufacturing methods. 

Modern Woven-Carpet Mill Reaches Peak Efficiency. Textile 
World v 109 n 7 July 1959 p 54-6. Information on new Aber- 
deen, NC, mill of A. & M. Karagheusian, Inc; single story 
building of 250,000 sq ft is rectangular in shape; material 
flow through U-shape layout backtracks in only one instance 
and for only few feet. 

New Methods of Colouring Carpets, R.C.-CHEETHAM, G.W. 
LEWIS, F.WALLER. Man-Made Textiles v 37 n 431, 432 
May 1960 p 47, 49, June p 78-9. Review of development in 
dyeing and printing carpets, and in machine manipulation of 
colored yarns for making patterns; dyes and methods for 
piece dyeing; air spraying technique; pad-steam methods; 
coloring in trays, in which design is formed by using dyes 
in separate reservoirs; roller printing; machine patterning 
attachments, ete. 

Printing on Tufted Carpets, G.J.BRADLEY. Modern Tex- 
tiles v 41 n 2 Feb 1960 p 32-3. Carpet printing unit developed 
by Bradford Dyers’ Assn will print intricate designs in up 
to 8 colors on tufted carpets; unit in operation at Carpet 
Printers Ltd, Lancashire, formed for purpose, handles car- 
peting up to 54 in. wide; machine for printing broadloom 
carpeting up to 12 ft wide is being built; although machine 
design data is not released, some processing information is 
given, and photographs show machine and various samples. 

Printing v. Machine Patterning—Assessing Merits of Both 
Systems. Man-Made Textiles v 37 n 429 Mar 1960 p 50, 55. 
Machine brought out by British Tufting Machinery Ltd uses 
engraved roller on which pattern is picked out in relief and 
coated with synthetic sponge-like material; while work has 
been mainly with viscose rayon piles, machine could be used 
for other synthetic or natural fiber carpets; Cobble Bros 
broadloom tufting machine is equipped with geometric pattern 
attachment which facilitates variety of patterns including 
random textures. 

Punched Tape Controls Carpet Patterns, W.H.T.NEALL. 
Control Eng v 7 n 9 Sept 1960 p 176-7. System used by Birstall 
Carpet Co, Yorkshire, for controlling positions of colored 
yarns specially in wound spools; new tape programmed ma- 
chine has cut spool winding time by 50 to 80% and can be 
operated by unskilled help. 

Yarn Supply in Carpet Weaving, A.CROSSLAND. Textile 
Recorder v 77 n 919 Oct 1959 p 70-1, 79. Problems of keeping 
carpet looms serviced with adequate quantities of yarn in 
correct shades and colors; suggestions for treatment of redund- 
ant yarn; factors in pile yarn flows; service routine in rela- 
tion to estimating state of bobbins, bit winding, yarn color 
records, yarn count variation, and tuft counting. 


CARRIER CURRENT. See Electric Transmission—Control ; 
Telegraph—Carrier Current; Telephone—Carrier Current. 


CARS 
Aluminum. See Cars—Light Weight. 
Bearings. See Bearings—Railroad. 


Buffers. Evolving High Speed Railway Drawgear. Engineering 
vy 189 n 4911 June 3 1960 p 769-71. Research and development 
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CARS—Buffers—Continued 

on improved buffers and couplings for freight trains, as part 
of British Ry modernization plan; Dowty hydraulic buffer has 
more than 20 times shock absorbing capacity of conventional 
gear; fluid capacity is about 10 pints, loss about 70 ce after 
5000 heavy impacts; new coupling is designed as automatic 
connecting device for drawgear and brake pipes for standard 
car stock; diagram shows design, in which gathering horns 
are used to guide halves of coupling together. 


Phosphating, Electropolishing and High Speed Chromium 
Plating in Buffer Production, H.L.WATTS. Electroplating & 
Metal Finishing v 13 n 1, 2 Jan 1960 p 15-19, Feb Dv. 45-7. 
Example of functional application of modern metal finishing 
processes in production of hydraulic railway buffer ; phos- 
phating cylinder bore; chromium plating of piston; _use of 
electropolishing operation in plating cycle in order to eliminate 
necessity for initial precision grinding and post plating polish- 
ing; hard chromium plating conditions; jigging; cost saving 
reported. 

Buffet. See Cars—Dining. 
Couplings. See Cars—Buffers. 
Design. See also Cars—Freight. 


Die Netzwerkrechenmaschine LHB, H.KOEHLER. Assn In- 
ternationale pour le Calcul Analogique—Annales v 2 n 2 Apr 
1960 p 63-8. LHB network computer; analog computer used 
by research laboratory of Linke-Hofmann-Busch, Salzgitter- 
Watenstedt to simulate rolling properties of railroad cars 
with view to improving their design; details of computer units, 
input devices and amplifiers. 


Dining. Two New Types of Tatra Railway Cars, M.URBAN. 
Czechoslovak Heavy Industry n 1 1960 p 42-7. Technical 
description of new buffet car for use in short distance-fast 
trains where usual dining cars would be uneconomical ; passen- 
ger compartment train to be used mainly for interstate tourist 
excursions also described. 


Doors. See Cars—Freight. 
Draft Gears. See Cars—Buffers. 


Floors. Final Report of Service Trials of Steel Coal Wagons 
(1939-54), J.C-.HUDSON. Iron & Steel Inst—J v 194 pt J 
Jan 1960 p 45-9. Conclusion of testing, begun in 1939, of 
ordinary and low alloy steel floor plates built into coal cars 
(see interim report indexed in Engineering Index 1952 p 138) ; 
results show that increase in life of up to 50% may be 
expected when suitable low alloy steel is used instead of 
ordinary mild steel. 


Freight. See also Cars—Floors; Cars—Light Weight; Cars— 
Maintenance and Repair ; Cars—Manufacture; Cars—Refrigera- 
tor; Cars—Tank; Materials Handling—Pneumatic. 


At Last: New Freight Car, F.P.DEAN. Modern Matls Han- 
dling v 14 n 10 Oct 1959 p 110-11. Recent American and 
German innovations in freight car design; new freight car 
in service for Southern Railway has doors designed especially 
for shipment of lumber, and movable longitudinal bulkheads 
which can accommodate cargo of minimum or maximum 
volume; new German freight car has sliding roof and sliding 
sides which permit loading-unloading to be done manually, by 
overhead crane, fork lift truck, or conveyor; air conditioned 
model for fruits and vegetables. 


Stored Energy Closes Coal Car Doors, J.H.MERCIER. Ap- 
plied Hydraulics & Pneumatics v 12 n 12 Dec 1959 p 82-3. 
About three see are required for 30 tons of coal to fall out of 
bottom doors of railroad coal car; it takes only 0.2 sec for 
mass of coal to slam four doors wide open; this causes very 
high oil flow out of actuator into accumulator; this energy 
is sufficient to close doors later, since only their weight and 
hinge friction have to be overcome. 

Hot Boxes. See Bearings—Railroad. 


Light Weight. See also Cars—Manufacture; Cars—Tank; Cars, 
Rail Motor—Germany ; Railroad Rolling Stock—Light Weight. 


Aluminum in Rolling Stock—Hopper Cars on Roberval and 
Saguenay Railway, R.A.CAMPBELL, W.F.CAMPBELL, E.G. 
DUNLOP. Eng J v 48 n 3 Mar 1960 p 67-74. World’s first 
all-welded aluminum open hoppers; 30 of these cars went 
into service in May 1957 at Arvida, Que; new technical 
achievements in prototype building and testing car design, 
car shop techniques, alloy developments, welding developments, 
and extensive shakeout and impact tests at collision speeds. 


Das Problem der Leichtmetall-Schienenfahrzeuge, O. TASCH- 
INGER. Oesterreichische Ingenieur Zeit v 2 n 11 Nov 1959 
p 419-25. Problem of light metal rail vehicles; experience at 
German federal railroads; by using proper shapes and profiles, 
light metal sheets need only 1.4 times thickness*of steel sheet 
metal; 50% weight reduction can be achieved; table shows 
data of steel and light metal alloys used by German railroads; 
workability of light metals; jointing methods; welding tech- 
niques; description of several German light metal cars. 


L’aluminium dans la construction des véhicules sur rails. 
Aluminium Suisse y 10 n 2 Mar 1960 p 44-155. Aluminum in 
railroad cars; 14 papers presented at meeting of Société 
Anonyme pour l’Industrie de l’Aluminium at Chippis, Switzer- 


CARS—Continued : 
Jand, Oct 1959, cover: Fundamentals and developments in 
application of aluminum to light weight passenger car con- 
struction ; present situation in Great Britain, France, Germany, 
Canada, Italy and Switzerland with regard to use of aluminum 
in passenger and freight cars; Swiss project for single-unit 
railear; methods of calculation for ear bodies. (In French and 
German). x " 

Maintenance and Repair. Blast Cleaning for in-Service oxears, 
Can Metalworking v 23 n 6 June 1960 p 27-30. “Rotoblast 
equipment employed at Point St. Charles, Montreal, mainte- 
nance and repair shops of C.N.R., uses powerful wheel 
impellers which each throw 15,000 Ib of abrasive per hr 
against “in-service” railway cars preparatory to their being 
re-painted; with eight 10 hp impeller units in system total of 
120,000 lb of abrasive per hr is blasted at cars. 


Manufacture. See also Foundry Practice. 


Assembly-Line Fabrication of All-Welded Aluminum Cov- 
ered-Hopper Cars, D.V.WILCOX, R.HUBBARD. Welding J 
v 39 n 8 Aug 1960 p 783-90. Over 250 mi of welding by gas 
metal are process are used in production of cars by Magor 
Car Corp, Clifton, NJ for Southern Railway System; welding 
techniques developed increase speed of fabrication and reduce 
total labor cost. 

Cement Wagon Production, D.M.POTTER. Welding & Metal 
Fabrication v 28 n 10 Oct 1960 p 398-403. Very careful con- 
struction of bulk cement cars for use on railways is necessary 
because of their method of discharge by compressed air; prac- 
tice at Codnor Park Railway Wagon Works of Butterley Co 
described; accuracy demanded in assemblies is accomplished 
through extensive use of templates and jigs in welding. 


Short Runs are Big Business in Rail Cars, R.T.BERG. 
Am Mach/Metalworking Mfg v 104 n 18 Sept 5 1960 p 106-8. 
Fabrication of stainless steel railway cars at Budd Co, Phila- 
delphia ; two important features are design standardization and 
fact that all orders from different railroads get approximately 
same treatment, from shearing and forming stainless steel 
sheets, through Budd-developed spot welding processes, and 
past various stations in one of progressive assembly-and-test 
lines; welding operations described. 


Mine. See Mine Cars. 
Passenger. See Cars—Light Weight; Cars, Rail Motor. 


Refrigerator. Aluminium bei den Kuehlwagen der Deutschen 
Bundesbahn, P.KREKEL. Aluminium v 386 n 7 July 1960 
p 384-6. Aluminum in refrigerator cars of German Federal 
Railroads; illustrated description of design and construction. 


Steel. See Cars—Light Weight; Cars—Manufacture; Cars— 
Tank. 


Tank. Materials Used in Railroad Tank Cars, C.T.GRAVES. 
ASME—Paper n 59-PET-5 for meeting Sept 20-23 1959 4 p. 
Materials used in construction of railroad tank cars for 
petroleum and petrochemicals; approach to selection of various 
steels, stainless steels, aluminum alloys and materials for fit- 
tings, linings and coatings; use of fleet of 200,000 tank cars 
with 20 yr life expectancy. 

Welding. See Cars—Manufacture. 

Wheels. See also Balancing Machines; Steel Foundry Practice. 


Wear of Steel Rails and Tyres in Railway Service, J.DEAR- 
DEN. Wear-Usure-Verscheiss v 8 n 1 Jan 1960 p 48-59. Wear 
of rails and tires is reviewed from point of view of railway 
engineer and metallurgist; magnitude and economics of prob- 
lem as it affects British Railways; numerical values for rail 
and tire wear under different conditions; factors having 
influence on wear are evaluated; methods of reducing wear. 
(In English). 

CARS, MINE. See Mine Cars. 
CARS, RAIL MOTOR 
See also Cars—Light Weight; Diesel Traction. 


Neue Entwicklungsmoeglichkeiten der 50-Hz-Einphasen- 
Stromwendertriebfahrzeuge, O.BENEDIKT. Acta Technica (Bu- 
dapest) v 26 n 3-4 1959 p 280-71. Development in electric rail 
motor cars with 50 eps commutator motors; new traction 
system was designed by author, working with 50 eps commu- 
tator motors and characterized by use of small commutatorless 
auxiliary machines; new system reduces transformer voltage 
at starting as well as for all speed ranges, secures recupera- 
tive braking with adjustable braking torque and good power 
factor which make it competitive with other systems. 


Germany. Aluminium bei den deutschen TEE-Zuegen, P.KRE- 
KEL. Aluminium v 36 n 5 May 1960 p 278-82. Aluminum in 
German trains of Trans Europe Express; detailed description 
and illustrations of design, construction, and equipment of 
air conditioned train consisting of two motorears and five 
all-aluminum ears. 


Great Britain. Diesel-Electrie Pullman Trains. Engineer vy 210 
n 5449 July 1 1960 p 29-31. Trains built by Rtaopalliets,. 
Cammell Carriage and Wagon Co for services on London 
Midland and Western Regions of British Ry; trains are of 
six and eight car formations, with 1000-hp power car; main 
and auxiliary generator group is driven by NBL/MAN 1000-hp, 
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12-ceyl, Wee engine supplied by North British Locomotive Co; 
car bodies are of integral tubular construction, largely of low 
alloy corrosion resistant steel. 


CARTOGRAPHY. See Maps and Mapping; Photogrammetry. 
CARTRIDGES. See Ammunition. 


CASCADES. See Aerodynamics—Cascades; Gas Turbines—Com- 
pressors. 


CASE HARDENING. See Steel Heat Treatment—Case Harden- 
ing. 

CASING, OIL WELL. See Oil Well Casing. 

CASSITERITE. See Tin Deposits. 

CAST IRON 


See also Automobile Materials—Cast Iron; Chemical Equip- 
ment—Materials ; Crankshafts; Enameling; Foundry Practice; 
Ingot Molds; Iron Foundry Practice; Machine Tools—Manu- 
facture; Malleable Iron Castings; Pipe, Cast Iron; Piston 
Rings; Rolls—Cast Ivon. 


Acid-Resistant Silicon/Iron Castings. Foundry Trade J v 108 
n 2268 May 26 1960 p 645-7. Review of early pioneer work, 
and comment on present-day status of high silicon iron cast- 
ings; properties and applications described, while applying to 
high silicon irons in general, are based principally on behavior 
of Virgo L.16 alloy. 


Breaking Iron Castings by High Explosives, H.H.COLLINS, 
A.D.LAMB. BCIRA J v 8 n 5 Sept 1960 p 717-25. Cast iron 
lends itself to technique of breaking by explosives and charges 
required are very much smaller than those necessary for steel; 
methods of breaking castings investigated by BCIRA, particu- 
larly to obtain samples for examination from castings which 
would have been difficult to break up or cut by conventional 
techniques ; equipment and techniques used are described and 
results illustrated; regulations covering purchase, storage, 
transport and use of explosives. 


Der Einfluss verschiedener Begleit- und Legierungselemente 
auf das Viskositaetsverhalten von hochgekohltem Eisen etc, 
A.KOENIGER. Giesserei (Technisch-Wissenschaftliche Beihefte) 
n 28 Apr 1960 p 1557-62. Effect of different elements, present 
either in ordinary amounts or as alloying elements, on viscosity 
of high-carbon iron, considering flowability, surface tension, 
and mold-filling capacity; experimental investigation, prin- 
cipally of mutual effect of sulphur (to 0.19%), phosphorus 
(to 2.5%), and silicon (to 3.6%) in cast iron. 

Eutectic Cell Count—Index of Metal Quality, J.V.DAWSON, 
W.OLDFIELD. BCIRA J v 8 n 2 Mar 1960 p 221-31, 2 plates. 
Eutectic cell concept; degree of nucleation and number of 
eutectic cells; examination of eutectic cell structures; estimat- 
ing eutectic cell number by area counting, line counting and 
comparator charts are described and compared; experimental 
results obtained with low, medium and high phosphorus irons. 


Ferroaleaciones e inoculantes para la produccion de fun- 
dicion gris de alta resistencia, H.H.WILDER. Instituto del 
Hierro del Acero v 13 n 65 Jan-Mar 1960 p 246-52 (discussion) 
252-3; see also English version in Foundry v 88 n 6 June 
1960 p 116-19. Ferroalloys and inoculants for production of 
high strength gray iron; conditions under which additions 
should be used to give best results. 

Future of Cast Iron, E.LONGDEN. Iron & Steel v 33 n 6 
May 25 1960 p 267-71. Examples of use of cast iron; casting 
versus welding; probable development of cast iron in next 
25 yr. 

Grey and White Solidification of Cast Iron, M.HILLERT. 
Am Soe Metals—Preprint n 216 for meeting Oct 17-21 1960 
13 p. Theory concerning unusual solidification sequence in 
cast irons showing inverse grayness or inverse chill, which 
was recently explained in terms of variations in cooling rate, 
is discussed and found to need modification ; new experiments 
are presented, which emphasize importance of high rate of 
formation of ledeburite, once cementite has been nucleated ; 
result is of value for understanding various factors promoting 
gray or white solidification; effect of cooling rate and silicon 
content considered. 

Growth and Scaling of Cast Iron, I.C.H.HUGHES. BCIRA 
Jv 8n1 Jan 1960 p 7-28. Conditions which promote growth 
and scaling of cast iron described and their mechanisms ex- 
plained; influence of various alloying elements is considered 
and compositions quoted of alloyed cast irons resistant to 
growth and scaling; behavior of alloyed, flake and nodular 
cast irons in conditions promoting growth and scaling; meth- 
ods of calculating and predicting growth and scaling. 46 refs. 

How Section Size Affects Gray Iron Castings, R.C.BATES. 
Matls in Design Eng v 51 n 2 Feb 1960 p 100-2. Graphs pre- 
sented showing relationship of microstructure, tensile strength, 
hardness and diameter of gray cast iron specified by ASTM 
A48; microstructure and machinability. 


Hypoeutectic Gray Cast Iron Ladle Additions, D.D.McGRADY, 
C.L.LANGENBERG, D.J.HARVEY, H.L.WOMOCHEL. Modern 
Castings v 38 n 4 Oct 1960 p 113-22, Progress report gives 
additional information on effectiveness of pure silicon and 
aluminum as addition agents, and presents data on graphite 
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as _inoculant (see previous report indexed in Engineering 
Index 1957 p 577); influence of calcium, silicon, aluminum and 
graphite additions on eutectic temperature; experiments de- 
signed to determine effect of these elements on nucleation of 
solidification and transformation of hypoeutectic irons. 


Influence du barbotage du methane dans la fonte liquide 
sur les proprietes de coulee, L.SOFRONI, C.COSNEANU, E. 
NICOLOIU. Revue Roumaine de Metallurgie v 5 n 1 1960 
p 48-57, 1 plate. Influence of methane flushing of liquid 
cast iron on casting properties; study of methane blowing in 
cupola melting of gray cast iron; investigation of degasifying 
effect and graphite distribution; mechanical properties of 
castings. 


Influence of Alloying Elements in Cast Iron, R.BARTON. 
BCIRA J v 8 n 4 July 1960 p 567-84, appendix 585. Effects 
of Ni, Cu, Cr, Mo and V additions in relatively small amounts 
are reviewed according to their behavior as graphitizers or 
carbide stabilizers ; quantitative assessments are made of their 
effects on strength and hardness, and illustrated graphically ; 
principal uses of alloying additions outlined. Appendix indicates 
methods of making additions, and comparative costs. 20 refs. 


Influence of Inoculation on Number of Manganese Sulphide 
Particles in Cast Iron, J.H.GITTUS. Metallurgia v 62 n 370 
Aug 1960 p 69-72. It was accidentally discovered that number 
of manganese sulphide particles in flake graphite iron castings 
was apparently increased by inoculation; further detailed 
work confirmed this and indicated also similar, but less marked, 
effect of pouring temperature. 


Influence of Nickel up to 37 per cent and Silicon up to 3 
per cent on Eutectic & Carbon Content of Cast Iron, R.D. 
SCHELLENG. Modern Castings v 37 n 6 June 1960 p 87-9. 
Description of experiments carried out to evaluate joint effects 
of nickel and silicon on eutectic carbon content of iron over 
ranges usually employed in cast iron; formula is given by 
which these effects can be expressed. 


La colada de fundicion gris en vacio, O.NECAS, R.KAMEN- 
SKY. Instituto del Hierro y del Acero v 13 n 64 Feb 1960 (spe- 
cial issue) p 111-23. Vacuum casting of gray cast iron; study 
presented is part of detailed investigation conducted by steel 
plant in Vitkovice, Czechoslovakia, concerning influence of 
gases and inclusions on properties of cast iron; illustrations 
and tabular data showing effect of vacuum casting. 42 refs. 


Metallurgy of Iron Castings, W.H.MOORE. Foundry v 88 n 
4 Apr 1960 p 91-7. Discussion of factors not generally obvious 
in cast iron metallurgy but which are important in manufac- 
ture of engineering cast irons; iron carbon diagram; proce- 
dures in selecting composition, and adding graphitizer to 
force graphitization or adding carbide former to retard graphi- 
tization, are described; example of producing Meehanite metal 
considered ; importance of control of chemistry during melting 
and its relation to carbide value of melt; graphitization of 
melt; eutectic cell count; influence of Si and Mn; effect of 
sulphur; alloy effect on matrix, aluminum additions. 


Production and Properties of Cast-iron Bar, J.CUMBER- 
LAND. Foundry Trade J v 109 n 2290 Oct 27 1960 p 523-33, 
Deseription of static- and continuous-die-casting methods of 
making cast iron bar used at Sutton-in-Ashfield foundry of 
Sheepbridge Alloy Castings; details of alternative arrange- 
ment whereby production is carried out on horizontal plane 
at ground level; operation of continuous casting machines ; 
bar up to 434 in. diam is cast; specification and properties ; 
microstructure; applications of cast iron stick; illustration of 
cast iron mold pieces used to make small glass bottle. 


Sand Inclusions in Thin-Walled Iron Castings, and their 
Effects on Enamelling, P.GOEBBELS. Foundry Trade J v 108 
n 2249 Jan 14 1960 p 37-40. Recommendations for economical 
production of castings; cavities in castings, their causes 
and effects; determination of acid content by heat extraction 
process; investigations carried out on faults in enameled 
cast iron baths described. 


Solidification of Cast Iron, C.K.DONOHO. Modern Castings 
v 37 n 4 Apr 1960 p 169-71. Solidification of hypereutectic 
and hypoeutectic cast irons considered, dealing with white, 
gray and ductile iron; important features of solidification 
process; carbon equivalent calculation formulas. 


Solidification of Cast Iron and Interpretation of Results 
Obtained from Chilled Test Pieces, H.LMORROGH. Brit Foun- 
dryman v 53 pt 5 May 1960 p 221-42, (disc) pt 11 Nov p 
503-6. Important features of solidification of hypo-eutectic 
gray cast irons; attempt made to describe some thermal fac- 
tors involved in solidification of chilled test pieces and to show 
that it is necessary to take account of cooling effect of chiller 
and sand mold used. 22 refs. 


Solidification of NHypo-Hutectic Grey Cast Iron, W.OLD- 
FIELD. BCIRA J v 8 n 2 Mar 1960 p 177-92. How factors in- 
fluencing solidification process and resulting structures of ma- 
terial can be interpreted on rational basis; nucleation and 
growth; growth process ; mechanical strength of cast iron ; 
white iron formation; factors which influence number of nuclei 
growing; effect of composition on growth rate of cells; general 
effects of variations in nucleation. 
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Structure of White Cast Iron, M.HILLERT, H.STEIN- 
HAUSER. Jernkontorets Annaler v 144 n 7 1960 p 520-9. De- 
tailed study of structure of ledeburite was carried out to find 
explanation for high rate of formation of ledeburite as com- 
pared with graphite eutectic, and to provide test of general 
validity principles governing decomposition of austenite to 
various aggregates of ferrite and cementite. (In English). 


Aluminum Bonding. See Aluminum and Alloys—Bonding. 
Aluminum Content. See also Iron Aluminum Alloys. 


Etude de V’influence de ]’aluminium sur la microstructure 
des fontes a graphite lamellaire et a graphite nodulaire, T. 
DUMITRESCU. Revue Roumaine de Metallurgie v 4 n 1 1959 
p 15-28, 5 plates. Study of influence of aluminum on micro- 
structure of flake and spheroidal graphite cast irons; tabulated 
data and micrographs show influence of Al in cast iron con- 
taining 3-4% Si. (In French). 

Analysis. See also Cast Iron—Gases; Iron and Steel Analysis ; 
Metals Analysis. 

Determination of Sulphur in Cast Iron, H.GREEN. Metal- 
lurgia v 60 n 361 Nov 1959 p 229-32. Study of combustion 
method; results of investigation into possible sources of 
loss and effect of using fluxes, in particular vanadium pen- 
toxide; to obtain anything approaching stoichiometric recovery 
it is necessary to find some means of retaining sulphur trioxide 
formed and to complete determination by alkali titration. 


Determination of Trace Elements in Cast Iron, R.C.ROO- 
NEY. BCIRA J v 8 n 2 Mar 1960 p 193-9. Presence of very 
small amounts of various elements is shown to have marked 
effects on structure and physical properties of cast iron; im- 
proved methods of analysis developed to study effects; more 
successful techniques are described and their application to 
determination of Sb, Pb, Bi, Al, Co, Zn, B and Cr outlined. 
20 refs. 

Les analyses de comparaison de fontes, V.KUHN, S.RYSER. 
Fonderie n 166 Nov 1959 p 501-15. Comparative analyses of 
cast irons; critical study of scatter in results obtained by 
various laboratories in 20,000 analyses effected in 1950-1958; 
permissible limit of error for determinations of various ele- 
ments in cast iron discussed. 


Methods for Determination of Some Trace Elements in Cast 
Iron, R.C.ROONEY. BCIRA J v 8 n 5 Sept 1960 p 703-16. 
Procedures developed by author for determination of traces of 
Sb, Bi, Pb, Al and Co, together with minor modifications made 
in light of experience gained during routine use of methods; 
differences in technique required for trace analysis, as distinct 
from normal control analysis, are discussed and costs of both 
types of analysis compared. 


Photo-Densitometer for Structural Analysis of Metals and 
its Application to Cast Iron, T.KUSAKAWA, S.IJIJIMA. 
Waseda Univ—Castings Research Laboratory—Report n 10 Dec 
1959 p 27-385. Design of photo-densitometer; how it can be 
used successfully in analysis of cast iron structure; results 
described. 


Preparation of Spectrographic Standards for Magnesium in 
Cast Iron, A.ARGYLE. BCIRA J v 8n 4 July 1960 p 537-44. 
Set of standards introduced by BCIRA; casting methods used 
in their preparation; mathematical significance of variability 
in results is discussed. 


Radiochemical Investigation of Combustion Method for De- 
termination of Sulphur in Cast Iron, R.C.ROONEY, F.SCOTT. 
Tron & Steel Inst—J v 195 pt 4 Aug 1960 p 417-21. Combus- 
tion method has been examined, using S-85 as tracer; reasons 
for non-stoichiometry investigated, and distribution of sulphur 
in apparatus studied. 


Review of Methods for Determination of Lead in Cast Iron, 
R.C.ROONEY. BCIRA J v 8 n 3 May 1960 p 860-76. Methods 
for determination of lead contents below 0.01%; important 
methods are instrumental, and evidence is produced to show 
that direct polarographic methods are not satisfactory ; meth- 
ods recommended use separation techniques with spectropho- 
tometric or polarographic finishing procedures, or emission 
spectrography using standards analyzed by recommended pro- 
cedures. 24 refs. 


Chromium Content. See also Cast Iron—Graphitization. 


Some Experiments Concerning As-Cast Grain Size in 30 Per 
Cent. Chromium Cast Iron, J.RICKARD. BCIRA J v 8 n 2 
Mar 1960 p 200-16. Factors controlling grain size investigated; 
fine grain size may be obtained by pouring cast irons con- 
taining 30% Cr at low temperatures or by additions of either 
Ti or N; grain size may also be changed by vibrating mold 
during casting; influence of techniques on tensile strength, 
hardness and microstructures of irons studied. 


Technical Note on Distribution of Chromium Between Car- 
bide and Matrix in Iron-Carbon-Chromium Alloys, J.BAL- 
LINGER, I.C.H.HUGHES, T.MULVEY. BCIRA J v 8 n 2 Mar 
1960 p 232-7. Chromium content determined in four cast irons 
containing 3% carbon and chromium varying from 2.5 to 9.5%, 
using electron probe micro-analysis; it was found that 
chromium was distributed between carbide and matrix in such 
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way that carbide contained from three to four times chromium 
content of matrix; practical details of technique discussed. 


Corrosion. See also Boiler Corrosion and Deposits; Cast ILron— 


Nodular; Metals Corrosion; Water Pipe Lines—Corrosion. 


Environmental Factors Conducive to Graphitie Corrosion, R.I. 
HIGGINS. BCIRA J v 8 n 2 Mar 1960 p 217-20. Graphitic 
corrosion occurs where corrosion products of iron matrix can 
escape from casting in soluble form; if final corrosion product 
is rust then it must be precipitated out of contact with cast 
jron surface; chemical and electromechanical factors which 
favor graphitic corrosion are described on this basis; high 
corrosion rate is not pre-requisite for graphitic corrosion 
although two effects may be interrelated in particular cases. 


Influence of Silicon in Cast Iron on Corrosive Wear, R. 
GRAHAM, 0O.8.PRADO, M.H.COLLINS, E.A.BRANDES, H.K. 
FARMERY. Foundry Trade J v 108 n 2273 June 30 1960 p 
805-11. Experiments and their results reported; work on 
marine diesel cylinder liners and devising of corrosion tests 
on cast irons of controlled structures and varying silicon con- 
tent at Fulmer Research Institute; engine tests and boiler 
combustion-rig tests at Thornton Research Center; analysis of 
results of importance to engine manufacturers, boilermakers 
and all concerned with use of cast iron in acidic environments, 


Issledovanie korrozionnoi stoikosti listovogo chuguna, A.S. 
AFANAS’EV, B.Sh.SHTEINBERG. Zhurnal Prikladnoi Khimii 
v 382 n 9 Sept 1959 p 2046-56. Corrosion stability of sheet 
east iron; accelerated weathering tests and tests in rural and 
industrial areas over period of 5 yr; comparative data on 
corrosion of cast iron sheets and roofing iron containing Cu, 
Ni, Cr and other additions. 


Rusting of Cast Iron, H.H.COLLINS. BCIRA J v 8 n 5 
Sept 1960 p 742-50. Various examples of formation of rust are 
illustrated and brief outline of electro-chemical process involved 
is given; in particular, factors which affect point of precipi- 
tation of rust are described and way in which rust film may 
protect iron from further corrosion is explained. 


Spongiose als Sonderfall der normalen Korrosion des Guss- 
eisens, ALKOENIGER. Giesserei v 47 n 5 Mar 10 1960 p 117- 
20. ““Sponginess” (graphitic softening), special case of normal 
corrosion of cast iron; phenomenon, occasionally mentioned 
in literature, is explained as normal case of corrosion in 
oxygen-low atmosphere (soil) of material rich in graphite; 
whereas steel is oxidized to ferrous hydroxide, cast iron is 
oxidized to ferric hydroxide which becomes firmly imbedded 
in graphite residue. 


Creep. See Cast Iron—Nodular; Diesel Engines—Materials. 
Defects. See also Cast JIron—Nodular. 


Einfluss des Mangangehaltes auf die Schwindung des grauen 
Gusseisens, L.SOFRONI, C.COSNEANU. Revue Roumaine de 
Métallurgie v 4 n 2 1959 p 145-56, 2 plates. Influence of man- 
ganese content on shrinkage of cast iron; graphs and tabu- 
lated data presented ; it is concluded that cast irons containing 
8-10% Mn (alloyed with Ni or Cu) show no tendency to hot 
tearing. (In German). 

Practical Application of Nucleation Theory to Soundness in 
Iron Castings, J.D.BERRY, J.M.GREENHILL, K.E.L.NICHO- 
LAS. BCIRA J v 8 n 8 May 1960 p 377-92. Investigation into 
causes of internal porosity and surface sinking in clutch 
plate castings produced in cylinder iron; influence of ladle 
inoculation and pouring temperature; recommendations to over- 
come problem of unsoundness in castings; additional investiga- 
tion into variations in cupola operation and their effects on 
metal characteristics; changes in cupola operation which 


would give long term improvements in overall soundness of 
castings. 


Some Experiments on Hot Tearing in White Cast Iron, J. 
RICKARD. BCIRA J v 8 n 5 Sept 1960 p 667-74. Results so 
far obtained in program of research undertaken by BCIRA 
are reported and indicate that in restrained bar test castings 
incidence of hot tearing increases with length of bar and 
pouring temperature and it is more likely to occur when dry 
sand molds are used; in these experiments, tendency to hot 


revo’ reached maximum at carbon equivalent value of about 
. ‘O« 


Desulphurization. Desulfurization of Cast Iron by Blectrolyzing 


Slag. Acta Metallurgica Sinica v 4 n 8 Sept 1959 p 270-81. 
Percentage of S reduction increases with basicity (CaO/SiO2z) 
of slag; for slag with basicity of 0.5, S reduction is 12%, 
while for slag with basicity of 1.4 § reduction is 97.5 ; ini- 
tial S and C content of cast iron influences process of desul- 
phurization, and as S and © content increases, process of 
desulphurization proceeds more completely; if process of 
electrolysis is prolonged, percentage of S§ reduction increases 
with time of electrolysis. 13 refs. 


Ductile. See Cast Iron—Nodular. 
Enameling. See Enameling 
Fatigue. See Cast Iron—Mechanical Properties; Cast Iron— 


Nodular. 


Gases. Betrachtungen ueber Gasgehalte in geloester und gebun- 


dener Form in Hisen-Kohlenstoff-Gusslegierungen, A.KOH- 


Graphitization. 
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NIGER, | M.ODENDAHL. Giesserei (Technisch-Wissenschaft- 
liche Beihefte) n 28 Apr 1960 p 1545-55. On gas contents in 
iron carbon casting alloys present in solution or combined ; 
description of special method of specimen taking for hot ex- 
traction analysis; results of application; theory of equilibria 
in unstable iron carbon silicon oxygen system; effect of oxide 
nuclei on erystallization of high carbon iron, 52 refs. 


Zum Hinfluss des Wasserstoffs auf die Eigenschaften yon 
Gusseisen, P.von der FORST. Giesserei v 46 n 24 Nov 19 
1959 Dp 931-7. Effect of hydrogen on properties of cast iron; 
investigation of treatment of gray iron melts with hydrogen, 
nitrogen, and/or argon, followed by Ca-Si alloy inoculation ; 
effect on fracture, structure, tensile strength, hardness, 
transverse strength, and volume changes; hydrogen increased, 
He i i decreased strength; hydrogen increased pearlite in 
structure. 


See also Cast Iron—Mechanical Properties. 


_ Classification par familles des fontes non alliées en fonc- 
tion de l’analyse thermique. Fonderie n 167 Dec 1959 p 554-69. 
Classification by groups of unalloyed cast irons as function 
of thermal analysis; method employed to study graphitization ; 
experimental results obtained on various irons; examples of 
application of results to producing parts made of cast irons 
containing small amount of phosphorus or moderate amount of 
chromium. 


Contribution 4 1l’étude expérimentale de la fonte grise A 
graphite diffuse de recuit, ALVILAIN, A.BOTTE. ATB Metal- 
lurgie v 2 n 1 1960 p 1-11. Study of diffused-graphite gray 
iron produced by annealing; reference made to study by J. 
POMEY indexed in Engineering Index 1959 p 188; same field 
covered in reported investigation at Polytechnic Faculty in 
Mons, Belgium. 


Effect of Chromium on Stability of Cementite, G.SANDOZ. 
Met Soe of AIME—Trans v 215 n 6 Dec 1959 p 1052-6. Simple 
diffusion-couple experiment carried out to determine whether 
chromium in sufficient amounts would cause cementite phase 
in cast irons to become thermodynamically stable with respect 
to graphite and austenite at 1750 F; implications of results to 
some current theories on graphitization mechanisms discussed. 


Einfluss der Hisenbegleiter auf Kohlenstoffloeslichkeit, Koh- 
lenstoffaktivitaet und Saettigungsgrad im Gusseisen, F.NEU- 
MANN, H.SCHENCK, W.PATTERSON. Giesserei v 47 n 2 
Jan 28 1960 p 25-32. Effects of residual elements on carbon 
solubility in liquid iron, carbon activity, and carbon saturation 
in cast iron; relationships between first two effects and role 
of element number in Periodic Table are used to predict effect 
of any element on graphitization of cast iron; computation of 
saturation and of carbon equivalent; examples. 40 refs. 


El control de la grafitizacion en la fundicion gris, J.O. 
CADELLANS OLLER. Instituto del Hierro y del Acero v 13 n 
67 May 1960 (Special Issue) p 512-20. Control of graphitiza- 
tion of gray iron; examples of use of tempering test in 
foundry specializing in high strength alloys; test makes it 
possible to control rapidly suitability of cast metal to graphiti- 
zation. 

Grafitizacion de la fundicion de grafito nodular durante el 
revenido, P.RYS. Instituto del Hierro y del Acero v 13 n 63 
Jan 1960 (special issue) p 16-29. Graphitization of nodular 
graphite cast iron during annealing; summary of results relat- 
ing to first, second and third phase of annealing. 32 refs. 

Kinetics of First-Stage Graphitization in Commercial White 
Irons, J.BURKE. Iron & Steel Inst—J v 194 pt 4 Apr 1960 p 
443-5. Time exponent in rate equation for isothermal, first 
stage graphitization in white cast irons determined from 
published and new experimental data and found to be in range 
1.2-2.9; exponent for comparable high purity alloys has been 
shown previously to be 4.0, which has been interpreted in 
terms of model in which carbide solution is rate limiting step; 
it is suggested that in commercial alloys, control is exercised 
by diffusion process; possible reasons for difference discussed. 


O protsesse usadki modifitsirovannykh chugunov, L.SO- 
FRONI, K.KOSNYANU. Revue Roumaine de Métallurgie v 4 
n 1 1959 p 5-14, 1 plate. Influence of modification of cast iron 
by addition of ferrosilicon on cavities and linear shrinkage 
of material; results used to interpret process of graphitization. 
(in Russian). 

Second-Stage Graphitization in Nodular Cast Iron, J.BURKE. 
Iron & Steel Inst—J v 196 pt 1 Sept 1960 p 42-5. Kinetic 
and microstructural characteristics of graphitization of pearlite 
and martensite studied; decomposition of martensite invaria- 
bly resulted in formation of new nodules of graphite ; graphiti- 
zation of pearlite more often produced secondary graphite in 
form of deposit upon primary nodules; kinetic features indi- 
cate that before primary nodules are capable of further growth 
at temperatures below eutectoid, time-dependent nucleation 
process is necessary. 

Ueber die Bedeutung des Aufbaus der Hisenphasen fuer die 
Kristallisation des Gusseisens, E.SCHEIL. Giesserei (Tech- 
nisch-Wissenschaftliche Beihefte) n 26 Oct 1959 p 1455-8. 
Importance of (atomic) structure of iron phases in crystalliza- 
tion of cast iron; theory and experimental data are used 
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to argue question whether graphite nucleates from y-solid 
solution or from melt; formation from melt is shown to be 
more probable. 


Ueber die Kugelgraphitbildung in uebereutektischen Gussei- 
senschmelzen, J.MOTZ. Giesserei v 46 n 25 Dec 3 1959 p 9538-7. 
Formation of spheroidal graphite in hypereutectic cast iron 
melts; metallographic examination and thermal analysis of 
magnesium treated high-silicon nickel cast iron, quenched 
from molten state, showed formation of primary spherulites 
direct from melt; this is considered proof of eutectic solidifica- 
tion at least in weakly hypo- to hypereutectic composition 
ranges. 24 refs. 


Heat Treatment. See also Cast Iron—Nodular. 


Cast Iron Heat Treatment, P.H.DIROM, Jr. Modern Castings 
v 38 n 1 July 1960 p 94-100. Processes employed at Lynch- 
burg Foundry Co, Lynchburg, Va include stress relieving, 
higher temperature stress relieving, low and high temperature 
annealing, normalizing and quenching in oil and tempering; 
gray and ductile iron considered. 


Effect of Heat Treatment on Hardness and Microstructure 
of 30 Per Cent. Chromium Cast Irons, J.W.BOYES. BCIRA J 
v 8 n 5 Sept 1960 p 726-41. In irons containing 27 or 33% 
Cr, 1 or 2% C and 1 or 2% Si, hardening during treatment 
may occur by formation of martensite following transforma- 
tion to austenite, and by temper hardening at 475 C, and at 
temperature range above 600 C which has not been clearly 
defined; preventing formation of austenite at elevated tem- 
peratures and subsequent martensitic hardening during rapid 
cooling ; 27% Cr, 2% C irons are immune to temper hardening 
at 475 C. 

Gefuegeveraenderungen bei der Waermebehandlung von 
Eisen-Graphit-Werkstoffen, H.WIEGAND, H.HENTZE. Gies- 
serei (Technisch-Wissenschaftliche Beihefte) n 29 July 1960 
p 1629-38. Structural changes in iron graphite materials dur- 
ing heat treatment; graphs of growth of three grades of cast 
iron vs annealing times (to 12 hr) and temperatures; end 
quench curves and TTT diagrams for 2 cast irons, and 2 low 
alloy steels for comparison; discussion of underlying metal- 
lurgical phenomena and practical applications. 32 refs. 

Microstructural Changes upon Tempering Nickel Chromium 
White Iron at 400 F, J.R.MIHALISIN, R.D.SCHELLENG. 
Modern Castings v 37 n 1 Jan 1960 p 82-5. It is shown that 
tempering treatment at 400 F usually applied to martensitic 
irons and steels used for abrasion resistant castings, alters 
appearance of martensite plates under polarized light; electron 
micrographs show precipitate within tempered martensite 
plates and electron diffraction analysis of precipitate discloses 
that it is epsilon carbide. 

Origin of Flake Graphite Formed during High Temperature 
Heat Treatment of White Cast Iron, W.OLDFIELD. Brit Cast 
Iron Research Assn—J Research & Development v 7 n 15 Dec 
1959 p 844-52. Experiments carried out to establish form 
of graphite arising from decomposition of solid cementite and 
to establish mechanism by which Kondic and his co-workers 
might have appeared to obtain normal flake and undercooled 
graphite by heat treatment of solid white iron; fine or under- 
cooled graphite formed on heat treatment of ledeburite only 
in irons of very low sulphur content, and again when melting 
had taken place. 

Hydrogen Content. See Cast Iron—Gases. 
Lead Content. See also Cast Iron—Analysis. 

Harmful Effects of Lead in Grey Iron Casting, E.R.EVANS. 
BCIRA J v 8 n 8 May 1960 p 340-2. Small amounts of lead 
can seriously reduce strength of cast iron and may lead to 
premature failure; loss of strength is attributed to forma- 
tion of spiky and Widmanstaetten graphite; it is not yet pos- 
sible to specify absolute maximum safe lead content, but rec- 
ommendations are made on ways of reducing danger of con- 
tamination. 

Machinability. See also Cast Iron—Mechanical Properties; Cast 
Jron—Nodular; Cutting Tools—Ceramic; Metals Cutting. 

Casting Variables Affecting Machinability of Grey Iron, E.A. 
LORIA. Metallurgia v 62 n 371 Sept 1960 p 103-7. Influence 
of pouring temperature, rate of cooling, mold conditions and 
inoculation practice on machinability of cast iron discussed. 

Don’t Sabotage Gray Iron Machinability, M.GITTLEMAN. 
Modern Castings v 38 n 2 Aug 1960 p 46-9. Important micro- 
constituents of gray iron such as graphite, ferrite, pearlite, 
steatite and carbide and their effect on machinability ; how 
cupola melting operation affects final structure and machining 
properties of gray iron; cooling rate influences. 

Machinability Tests on Nodular Cast Iron and Steel Test 
Bars, A.D.LAMB. BCIRA J v 8 n 4 July 1960 p 514-16. Results 
of tests indicate that under same conditions and with same 
tool profile, less power is required to machine nodular cast 
iron than steels of similar microstructure and mechanical 
properties. 

Machining. Bringt der Spiralbohrer-Sonderanschliff wirtschaft- 
liche Vorteile bei der Grauguss-Bearbeitung? H.L.HALL, W. 
GREHN, A.WUNSCH. Werkstattstechnik v 50 n 6 June 1960 
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CAST IRON—Machining—Continued 
p 305-9. Question examined whether economic advantages may 
be obtained from use of twist drills in grinding of cast iron; 
wear and maintenance of drills discussed; when twist drills 
may be used economically. 

Machining Cast Iron with Ceramic Tools, J.L.REMMER- 
SWAAL. Tool Engr v 44 n 2 Feb 1960 p 115-20. Report of 
research carried out in Netherlands; pearlitic cast iron used; 
results indicate considerable advantages of ceramic cutting 
tools over carbide tools. 


Stacking Frames Feed Castings Through Production Stages, 
L.PUDUP. Iron Age v 185 n 16 Apr 21 1960 p 150-1. Sequence 
of drilling, milling and tapping of iron castings can present 
difficulty; simple stacking frames speed gray-iron castings 
through two transfer machines in operation at Rochester 
Products Div of General Motors Corp; first machine feeds 
castings to single stage work stations; final machining takes 
place in second transfer unit; machine handles castings in 
pairs. 


Magnesium Content. See Cast Iron—Analysis; Cast Iron— 
Nodular; Iron and Steel Analysis. 


Manganese Content. See Cast Iron—Defects. 


Mechanical Properties. See also Cast Iron—Gases; Cast Iron— 
Nodular; Cast Iron—Testing. 


Berstversuche an dickwandigen Hohlzylindern aus Grauguss 
GG-22, K.WELLINGER, D.UEBING. Giesserei (Technisch- 
Wissenschaftliche Beihefte) n 29 July 1960 p 1625-8. Bursting 
tests on thick walled hollow cylinders of gray cast iron with 
22 kg/mm? tensile strength; experimental determination of 
permissible max internal pressures for gray iron cylinders 
with 130 mm inside length, 10 mm inside diam, and radii 
ratios of 1.5-4.0; measured values for large ratios exceed those 
calculated by theoretical equations. 


Betriebsnomogramm fuer Grauguss, W.PATTERSON, R. 
DOEPP. Giesserei v 47 n 7 Apr 7 1960 p 175-80. Practical 
nomogram for gray cast iron; new nomogram described whose 
principle consists in determining chemical composition by 
degree of saturation and tendency to graphitization; latter 
may be read off from improved Sipp diagram; new nomogram 
makes it possible to determine mechanical properties with 
great accuracy at first trial; examples of application; possible 
refinements. 


Elaboration de fontes A hautes caractéristiques par in- 
troduction d’azote A J’aide de cyanamide calcique, N.VO- 
LIANIK, Fonderie n 175 Aug 1960 p 307-24. Improvement 
of high strength cast iron through introduction of nitrogen 
with aid of calcium cyanamide; its effect on mechanical proper- 
ties and structure of cast iron; treatment may be applied to 
all grades of hypo- and hypereutectic irons but optimum 
amount of cyanamide to be introduced in bath should be 
function of equivalent carbon in alloy treated ; injection method 
described to obtain graphitizing effect. 

Factors Related to Tensile Strength of Cast Iron, G.N.J. 
GILBERT. BCIRA J v 8 n 5 Sept 1960 p 695-702. Relationship 
between tensile strength, chemical composition and _ section 
size is considered, together with other factors which affect 
tensile strength of cast iron; in particular effect of eutectic 
cell size on tensile properties and mechanism whereby cell 
size effects tensile strength are discussed. 


Improvement of Tensile Strength of Fe-C-Si System Alloys 
by Vacuum Melting—2, LIITAKA, M.KIKUCHI. Waseda Univ 
—Castings Research Laboratory—Report n 10 Dee 1959 p 38-6. 
Effects of very small amounts of gaseous elements or non- 
metallic inclusions contained in cast iron; vacuum melting 
procedure for their elimination from molten iron. 


Interet pratique de la grande capacite d’amortissement des 
fontes, E.,PLENARD. Fonderie n 177 Oct 1960 p 419-32. Prac- 
tical significance of high damping capacity (DP) of cast 
iron; definition of DP and methods for its measurement; rela- 
tion between DP of cast iron and some physical factors; how 
DP is related to mechanical properties such as fatigue limit; 
impact resistance and notch susceptibility ; importance of DP 
for designer and user of cast iron. 40 refs. 


Thermal and Elastic Properties of Eight Cast-Irons, D. 
FITZGEORGE, J.A.POPE. Int Shipbldg Progress v 7 n 72 Aug 
1960 p 343-67. Indexed in Engineering Index 1959 p 189 from 
North East Coast Instn Engrs & Shipbldrs—Trans Mar-Apr 
and July 1959. 


Traitement de la fonte par l’azote, N.VOLIANIK. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 8 Aug 1960 p 
609-37. Treatment of cast iron with nitrogen by adding calcium 
cyanamide (CaCNz) to melt; study of effect of nascent ni- 
trogen on structure and properties of different types of gray 
iron (hypo- and hypereutectic, and high-silicon) ; results show 
that, with residual amounts of 120-150 ppm, mechanical 
properties and, in case of 6% Si iron, machinability were 
considerably improved. 21 refs. 

Melting. See Cupola Practice; Furnaces, Melting; Iron Foun- 
dry Practice. 

Nitrogen Content. See Cast Iron—Gases; Cast Iron—Mechanical 
Properties; Iron and Steel Analysis—Nitrogen Determination. 


CAST IRON—Continued 
Nodular. See also Cast Iron—Aluminum Content; Cast Iron— 


Graphitization ; Cast Iron—Machinability ; Iron Foundry Prac- 
tice—Gating and Feeding; Welding—Iron Castings. 


Creep Properties of As-Cast Pearlitic Nodular Graphite 
Cast Iron at 400 C, J.A.TOWERS. BCIRA J v 8 n 3 May 
1960 p 422-4. Tests carried out at 400 C for periods up to 
5000 hr at stresses ranging from 8 to 29 tons/sq in.; creep 
properties of nodular iron are shown to be superior to those 
of flake graphite iron. 

Der Einfluss von freiem und gebundenem Magnesium auf die 
Bildung von Kugelgraphit in Gusseisen, D-POHL, E.ROOS, E. 
SCHEIL. Giesserei (Technisch-Wissenschaftliche Beihefte) n 
27 Jan 1960 p 1513-21. Effect of free and combined magnesium 
on formation of spheroidal graphite in cast iron; differentia- 
tion between free and combined Mg; determination of free Mg 
in cast iron by evaporation; relation between free Mg, surface 
tension, and spheroidization of graphite; effect of Mg on 
spheroidization-inhibiting elements (Pb, Sn, Al, P); impor- 
tance of amount of Mg. 

Die austenitischen Ni-Resist-Gusseisenwerkstoffe mit Kugel- 
graphit, A.B.EVEREST, O.NICKEL. Konstruktion v 11 n 10 
Oct 1959 p 390-5; see also English translation in Foundry 
Trade J v 108 n 2264 Apr 28 1960 p 515-22. Spheroidal- 
graphite types of Ni-Resist austenitic cast iron; properties 
and processes of austenitic cast irons with spheroidal graphite, 
with discussion of types for special applications, machinability, 
welding, heat treatment, resistance to various influences, 
mechanical properties at elevated and low temperatures, and 
thermal expansion; applications. 


Ductility of Nodular Cast Irons as Revealed by Impact 
Test, G.N.J.GILBERT. BCIRA J v 8 n 3 May 1960 p 401-21. 
To obtain ductile materials at room temperature capable of 
withstanding shock loading conditions, silicon, manganese, 
phosphorus, and to lesser extent nickel, contents must be 
controlled within reasonable limits; annealing heat treatment 
used can also affect ductility of material; pearlitic nodular 
irons have relatively high transition temperatures and are 
normally used where high tensile strength is of primary 
importance. 


Effect of Phosphorus on Solidification Expansion and Sound- 
ness of Nodular Graphite Irons, K.E.L.NICHOLAS. BCIRA 
Jv 8n1 Jan 1960 p 29-38. Severe shrinkage defects have 
resulted from additions of P; internal porosity, top surface 
piping and tearing increase with P increase up to 0.8%; 
deep etching demonstrates that phosphide eutectic exists as 
continuous network surrounding austenite-graphite eutectic 
cells; theory proposed to account for greater solidification 
expansion and unsoundness of phosphoric nodular graphite 
irons. 

Hardenability of Spheroidal Graphite Cast Iron, J.GITTUS. 
Iron & Steel v 32 n 13 Dee 1959 p 559-65. Of three approaches 
studied, most appropriate measure of hardenability was varia- 
tion, with changing section size, of mechanical properties in 
quenched and tempered S.G. iron wedges; 16 such wedges, 
with varying Mn, Cr, Mo and Ni contents, were studied and, 
of these, that containing 1.5% manganese and 2.0% nickel 
appeared to be superior, since its mechanical properties were 
most uniform, in section sizes up to 4 in. 


How Do You Know it is Ductile? G.F.THOMAS. Modern 
Castings v 37 n 4 Apr 1960 p 182-4. Quality control measures 
used by Deere & Co, Moline, Il], in connection with as-cast 
ductile iron are outlined; procedure includes pouring sample 
from bottom of last pouring ladle to receive iron, checking 
graphite structure for vermicular graphite, pouring Y-block 
test castings from every tenth treatment and checking prop- 
erties of test bars. 


Kristallizatsiya chuguna, obrabotannogo strontsiem, A.V. 
CHERNOVOL. Metallovedenie i Termicheskaya Obrabotka 
Metallov n 2 Feb 1959 p 87-9. Crystallization of cast iron 
studied for possible substitution of Sr for Mg; conversion of 


_zraphite to spheroidized form was not achieved by use of Sr. 


La résistance 4 la fatigue de la fonte en fonction de sa 
structure et des conditions de sollicitation alternée, S.V.SE- 
RENSEN. Mémoires Scientifiques de la Revue de Metallurgie 
v 56 n 7 Dee 1959 p 713-20. Fatigue resistance of cast iron 
as function of structure and conditions of fatigue stressing ; 
results of study of numerous factors affecting fatigue of 
nodular cast iron of eutectic composition are plotted in 15 
diagrams and discussed; emphasis is on ferrite content; other 
factors include type of stress, notch effect, overloads; com- 
parisons with other materials. 


Magnesium Treatment Techniques, R.W.WHITE. J of Metals 
Vv 12 n 6 June 1960 p 464-6. Important role of method of mag- 
nesium introduction in production of low cost ductile iron; 
pil ae methods, their advantages and possible savings de- 
scribed. 


Metallurgy of Ductile Iron, K.D.MILLIS. J of Metals v 12 


n 6 June 1960 p 459-63. Effect of shape of graphite on prop 


erties of cast iron. Summary of paper presented Sea ol 
University Conference, June 1959. ati New York 
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CAST IRON—Continued 


Nodular Cast Iron, L.J.HUETTER, H.H.STADELMAIER. 
North Carolina State College—Eng School Bul n 74 Aug 
1959 21 p. Variables affecting properties of nodular cast iron 
are discussed with emphasis on composition and heat treat- 
ment; current hypotheses of nodule genesis reviewed. 39 refs. 


Propriétés de la fonte & graphite spheroidal aux tempéra- 
tures élevees, A-PLESINGER. Fonderie n 168 Jan 1960 p 18-22. 
High temperature properties of nodular graphite cast iron; 
tabulated data on mechanical properties and oxidation resist- 
ance presented. 37 refs. 


Research Digs Deeper Into Annealed Nodular Ivon, R.C. 
BATES. Iron Age v 186 n 20 Nov 17 1960 p 144-5, On basis 
of hardness measurements and metallographic tests, annealed 
nodular iron responds to austenitizing at nearly same rate 
as as-cast material; study performed on levers used in 
switchgear apparatus was confined to local areas of contact 
surfaces which are subjected to maximum wear; results in- 
dicate that oil rather than water should be used as quenching 
medium to avoid cracking, and that austenitizing time of only 
10 min was sufficient to produce fully hardened structure. 


Spheroidized Phosphides Improve Mechanical Properties of 
Nodular Iron Containing Phosphorus up to 1.5 per cent, G.E. 
ELSE, A.V.BASSETT, K.B.PALMER. BCIRA J v 8 n 4 July 
1960 p 517-33, appendix 534-6. Simple casting and heat treat- 
ment technique devised for producing nodular graphite cast 
iron with up to at least 1.5% P in form of spheroidal globules 
of phosphide; iron is intensely chilled by magnesium cerium 
treatment; product has high strength, but is brittle in impact 
test at room temperature unless phosphorus content is below 
0.2%. Appendix by W.E.CLARKE reports methods used for 
determining P content of matrix and phosphides. 


Study of Solidification Process of Magnesium-Treated Iron, 
G.OHIRA, K.IKAWA. Brit Foundryman y 53 pt 1 Jan 1960 p 
23-30, (discussion) pt 2 Feb p 88-9. Investigation to determine 
when and how graphite spheroids were formed during solidifi- 
eation of Fe-C and Fe-C-Si alloys treated with Mg; effects 
of carbon saturation ratio on process of spheroidal graphite 
formation studied; it was found that formation could occur 
in any one of four ways; formation of quasi flake graphite 
and ledeburite investigated; influence of inoculation by 
ferrosilicon on these processes and on spheroidization rate. 
(Letter by H.MORROGH in Feb issue). 


Study on Siliconizing of Nodular Graphite Cast Irons, T. 
DUMITRESCU. Revue Roumaine de Metallurgie v 5 n 1 
1960 p 5-23, 1 plate. Conditions of siliconizing nodular, flake 
graphite and modified cast irons were investigated and prop- 
erties obtained compared; good results obtained with nodular 
east iron, while those for modified cast irons having low 
sulphur content are less satisfactory; siliconizing of gray 
iron is considered practically impossible. 


Vliyanie plasticheskoi deformatsii na korroziyu prokatan- 
nykh chugunov s sharovidnym grafitom, I.CORNEA, S.ZA- 
MIRCA. Revue Roumaine de Metallurgie v 4 n 1 1959 p 41-6, 
3 plates. Influence of plastic deformation on corrosion of 
rolled nodular cast iron; study made to determine corrosion 
rates in acid and neutral media (In Russian). 

Walzverformung von Gusseisen mit Kugelgraphit, S.BERCU, 
I.DRAGAN, C.RIZESCU. Revue Roumaine de Métallurgie v 
4 n 2 1959 p 181-8, 11 plates. Rolling of nodular iron cast- 
ings; effect of hot forming on technological properties investi- 
gated. (In German). 


Protective Coatings. See Chromium Plating; Enameling; Tin- 


ning; Water Pipe Lines—Protective Coatings. 


Shrinkage. See Cast Iron—Defects; Cast Iron—Graphitization ; 


Cast Iron—Nodular; Cast Iron—Tellurium Effect. 


Silicon Content. See Cast Iron—Corrosion. 
Standards. Revised Specification for Gray Iron Castings Includes 


Major Changes, E.BREMER. Foundry v 88 n 9 Sept 1960 p 
144, 147. One of changes in recently issued, revised ASTM 
Specification is that castings are classified only on basis of 
tensile strength in separately cast test bars; another is de- 
signation of class of iron by relation of tensile strength 
in specified sizes of separately cast test bars; specification 
has been reverted to tentative status and now is designated 
A48-60T. 


Sulphur Content. See Cast Iron—Analysis. 
Tellurium Effect. Tellurium in Cast Iron Improves Soundness 


But Has Adverse Effect on Microstructure and Mechanical 
Properties, G.D.LILJENSTROEM, K.E.L.NICHOLAS. BCIRA 
Jv8n 5 Sept 1960 p 680-94. Most important effect of Te in 
gray iron castings is marked reduction in severity in internal 
porosity ; Te improves soundness by reducing extent of casting 
expansion during solidification; in addition to producing sur- 
face chill, Te adversely affects graphite structure and mechani- 
cal properties; results of examination of test bars for shrink- 
age and degree of nucleation; effect of Te on structure. 


Tensile Strength. See Cast Iron—Mechanical Properties. 
Testing. See also Iron Foundry Practice. 


Bestimmung von Werkstoffkennwerten an Hisen-Graphit- 
Werkstoffen mit Ultraschall, H.WIEGAND, H.HENTZE. Me- 


CAST IRON—Continued 


tall v 13 n 12 Dee 1959 p 1110-13. Determination of (engineer- 
ing) characteristics of iron-graphite materials by ultrasonics ; 
tabulated and plotted data demonstrate that determinations 
of elastic constants (modulus of elasticity, Poisson’s ratio) 
by ultrasonics give useful indication of amount and form of 
graphite present in cast irons; determination of strength 
properties by ultrasonic methods is not yet possible. 


Der Spannungswuerfel, Aufbau, Wirkungsweise und Ver- 
suchsergebnisse an Gusseisen, J.CZIKEL. Giesserei v 47 n 7 
Apr 7 1960 p 167-75. Design and function of stress cube; 
stress cube testing of cast iron; dimensions of, and foundry 
technique for, stress cube, which enables determination of di- 
mensional differences in cast plates with sufficient accuracy 
and reproducibility so that internal tensile and compressive 
stresses may be calculated; application of test to cast irons 
shows effects of wall thickness, C, Si, P contents, pouring 
temperature, and heat treatment. 


Die Beziehungen zwischen Wanddicke und physikalischen 
Eigenschaften von grauem Gusseisen, A.de SY, J.van 
EEGHEM. Giesserei v 47 n 12 June 16 1960 p 315-23. Rela- 
tions between wall thickness and some properties (tensile 
strength, Brinell hardness, transverse strength, deflection, and 
modulus of elasticity) of gray iron; summary (tables, graphs) 
of results of several thousands of tests on about 40 ton of 
eastings and cast specimens conducted by Belgian Foundry 
Research Institute in cooperation with foundry experts; evalu- 
ation of specimen size. 


Gray Cast Iron Charpy Impact Test and Impact Modulus, 
A.de SY. Modern Castings v 37 n 3 Mar 1960 p 126-31. In- 
formation given on international research program dealing 
with impact test on flake graphite cast iron; results show 
that impact test on gray cast iron is associated with scatter 
of some 4-12%; results of author’s experiments are in good 
agreement with those obtained in other participating labora- 
tories. 


Variation of Modulus of Elasticity of Cast Iron with Sec- 
tion Size, G.N.J.GILBERT. BCIRA J v 8 n 4 July 1960 p 545- 
52. Tests conducted to determine effect of section size on 
modulus of elasticity of flake graphite cast iron; influences 
of carbon equivalent value and of eutectic cell size also in- 
vestigated; results of tests compared with those of other 
workers; it is concluded that modulus is not only dependent 
on quantity of graphite but also on its form; in addition, 
modulus is greatly influenced by proportion of structure 
originating from primary austenite dendrites. 

Zur Haertepruefung von Gusseisen mit dem Haertepruefer 
der Poldi-Huette, F.HICKEL. Giesserei v 47 n 10 May 19 1960 
p 273-6. Hardness tests on cast iron by Poldi works’ hardness 
tester; comparison of hardness values (for 33 different cast 
test specimens and castings) determined on Poldi machine with 
corresponding values determined on Brinell machine, and with 
corresponding Brinell values read off tables furnished by 
Poldi; averages agreed satisfactorily but scatter, particularly 
for high hardness, was wide. 


Welding. See Welding—Iron Castings; Welding, Gas. 
CASTING. See Die Casting; Foundry Practice. 


CASTING, CENTRIFUGAL. See cross references under Cen- 
trifugal Casting. 


CASTINGS. See Aluminum Foundry Practice; Brass; Bronze; 
Cast Iron; Die Castings; Foundry Practice; Malleable Iron 
Castings; Product Design—Castings; Steel Castings. 


CATALYSIS 


See also Catalysts ; Cellulose—Chemistry ; Chemical Processes 
—Control; Chemical Processes—Ion Exchange; Electrochemis- 
try; Gas Purification; Gasoline Refining; Petroleum Refining ; 
Polymerization ; Polymers. 

Clean Surfaces and Sorption of Gases, A.NASINI, F.RICCA, 
G.SAINI. Vacuum vy 10 n 1-2 Feb-Apr 1960 p 68-74. Research 
on heterogeneous catalysis has tended towards study of clean 
surfaces and their interaction with gaseous molecules as ap- 
proach to study of complicated phenomena involved in cata- 
lysis; new techniques of measurement, based on flow of gas 
in capillary under Knudsen conditions, have been developed ; 
example of systems employing this principle is given by ap- 
paratus used for study of sorption of gases on tungsten 
laminae; true chemisorption appears to occur. 


CATALYSTS 


See also Adsorption; Aircraft—Electronic Equipment; Alu- 
mina; Automobile Engines—Exhaust Gases ; Boron Compounds ; 
Butadiene; Carbon Black; Ethylene; Liquid Fuels—Synthetic ; 
Petroleum Products—Chemicals; Petroleum Refining; Poly- 
merization ; Polymers. 


Electron Spin Resonance Studies of Some Supported Hydro- 
genation-Dehydrogenation Catalysts, C.S.NICHOLAU, H.G. 
THOM, E.POBITSCHKA. Faraday Soc—Trans v 55 n 440 pt 8 
Aug 1959 p 1430-4. By preparing Pt-C catalysts and Pd-C mix- 
tures, ‘‘pseudo-sandwich” complex was formed, where some 
orbitals of metal atom are not involved in bond formation ; 
unpaired electrons thus give rise to electron-spin resonance; 
it appears that relationship exists between intensity of para- 
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CATALYSTS—Continued 
magnetic resonance absorption and catalytic activity of in- 
vestigated compounds for certain reaction. 


Ion Exchange Resins as Catalysts. Indus Chemist v 36 n 
419 Jan 1960 p 3-8. Survey of use of ion exchange resins in 
hydrolysis of esters, inversion of sugars, esterification, forma- 
tion of acetals; aldol, Knoevenagel, and Michael condensa- 
tions. 

Possibilities of Increasing Activity of Catalysts of Raney- 
Nickel Type, Z.CSUROS, J.PETRO. Periodica Polytechnica— 
Chem Eng v 3 n 3 1959 p 123-42. Behavior of Raney-nickel 
catalyst examined in hydrogenation reactions by varying 
conditions of preparation, and applying additions; substrates 
take up more or less hydrogen bound (sorbed) by catalyst, 
which may decrease catalyst activity; activity is increased by 
introducing cobalt and other metals, or by treating catalysts 
with ammonia during preparation. 25 refs. 

Analysis. Analiz obrabotannykh kremnemednykh splavov, A.P. 
TERENT’EV, B.M.LUSKINA, S.V.SYAVTSILLO. Zavodskaya 
Laboratoriya v 25 n 3 1959 p 288-9; see also English transla- 
tion in Indus Laboratory v 25 n 3 Mar 1959 p 303-4. Analysis 
of spent silicon-copper catalysts; alloy is used for direct syn- 
thesis of alkyl- and arylchlorosilanes and may be reused or 
regenerated; for this purpose, ‘“‘wet’’ combustion method of 
determination, on exhausted alloy, of carbon, chlorine, silicon, 
copper and iron is described. 

Quantitative Analysis of Fischer-Tropsch Catalysts by 
X-Ray Diffraction, F.H.HERBSTEIN, J.SMUTS, J.N.VAN 
NIEKERK. Analytical Chem vy 32 n 1 Jan 1960 p 20-4. Catalyst 
used in Fischer-Tropsch process for producing hydrocarbons 
from carbon monoxide and hydrogen changes in complex man- 
ner during reaction; analysis of catalyst in hope of relating 
changes in catalyst composition to its performance; X-ray dif- 
fraction methods are assessed for their sensitivity and accuracy 
in catalyst analysis for a@-iron, magnetite, and iron carbides. 

Cobalt. Cobalt-moly Catalyst, E.M.BLUE, B.SPURLOCK. Chem 
Eng Progress v 56 n 4 Apr 1960 p 54-9. Name “‘cobalt-moly” 
refers to alumina-base catalyst containing cobalt oxide and 
molybdenum oxide; as platinum reforming catalysts are sus- 
ceptible to poisoning by several compounds normally found in 
reformer feed stocks, hydrogenation over cobalt-moly catalyst 
removes these poisons in one step; catalyst is widely used in 
petroleum industry where very clean feed stocks are required 
for reforming over platinum to high octane levels. 


Platinum. New Hydrogenation Catalysts. Platinum Metals Rev 
v4n1 Jan 1960 p 10-1. New type of palladium hydrogenation 
catalyst developed in Japan at Osaka University, which has 
silk as its carrier material; catalyst was prepared by co-ordi- 
nating palladous chloride with silk fibroin fibers and then 
hydrogenating complex; investigation into suitability of silk- 
palladium catalyst for general hydrogenation reactions re- 
ported. 


Platinum Catalysts in Ammonia Oxidation, B.H.J.BELL. 
Platinum Metals Rev v 4 n 4 Oct 1960 p 122-6. Operating 
conditions in new nitric acid plant of Fisons Fertilizers, Stan- 
ford-le-Hope, Essex; principle of nitric acid manufacture; 
eatalytic conversion; raw material requirements; platinum 
gauze catalyst; operating conditions in converter; catalyst 
performance; catalyst recovery; fume elimination by catalytic 
reduction. 


Testing. Rapid Test Methods for Determination of Approximate 
Average Pore Radius, Total Pore Volume and Surface Area 
Contained in Porous Materials, W.D.MACHIN, B.I.PARSONS, 
D.S.MONTGOMERY. Canada Dept Mines & Tech Surveys— 
Mines Branch—Tech Bul TB 16 Feb 1960 18 p. Measurements 
resulting from application of test methods to two aluminasilica 
eatalysts are compared with data calculated from nitrogen 
absorption isotherm; methods of estimating relative amounts 
of large and small pores, uniformity of packing of powder in 
pellets, and presence or absence of cracks in pellet. 

CATALYTIC CRACKING. See Gas Manufa*iure —Synthesis; 
Gasoline Refining; Hydrocarbons—Cracking; Liquid Fuels— 
Synthetic; Petroleum Refining. 

CATAPULTS. See Aircraft Carriers—Catapults; Rockets and 
Missiles—Launching. 

CATCHMENT AREAS. See Watersheds. 

eh shee cee See Bridges, Suspension; Cableways; Electric 
zines. 

CATHODE RAY OSCILLOGRAPHS. See Oscillographs. 

CATHODE RAY TUBES. See Electron Tubes—Cathode Ray. 

CATHODIC PROTECTION. See Metals Corrosion—Cathodic 
Protection. 

CAVITATION "i 

See also Aircraft—Rain Erosion; Bearings—Lubrication ; 
Flow of Fluids—Orifices; Hydraulic Laboratories; Hydraulic 
Turbines—Cavitation ; Hydrodynamics; Hydrofoils; Lubrica- 
ae? Metals Corrosion; Pumps—Cavitation; Ships—Propel- 
ers. 


Cavity Formation in Simple Pipes due to Rupture of Water 
Column, B.B.SHARP. Nature (Lond) v 185 n 4709 Jan 80 
1960 p 302-3. Principle of independence of direct and reflected 


CAVITATION—Continued 


waves expressed in basic wave equations is questioned based 
on studies of changes in pressure rate at center and end of 
60 ft length of 1-in. horizontal copper tube. 


Experimental Study of Forces Generated by Collapse of 
Transient Cavities in Water, I.R.JONES, D.H.EDWARDS. 7 
Fluid Mechanics v 7 pt 4 Apr 1960 p 596-609. Single transient 
cavities, generated by spark discharge, are allowed to collapse 
on end of piezoelectric pressure-bar gage which measures 
variation of thrust with time; both peak force and duration of 
cavity collapse pulse are functions of cavity lifetime; peak 
pressure on collapse is found to be at least 10,000 atm; per- 
tinence to cavitation erosion of metals. 

Finite Two-Dimensional Cavities, C.S.YIH. Roy Soe—Proce 
Ser A v 258 n 1292 Oct 4 1960 p 90-100. Formulas for generat- 
ing unsteady potential flows characterized by presence of 
cavity are presented; class of solution is given explicitly 
for case of fluid at infinity in accelerative motion and for 
fluid at infinity at rest; steady flows in gravitational field 
are also investigated, and class of solutions representing such 
flows past finite cavity is given. 

Inception of Cavitation on Isolated Surface Irregularities, 
J.W.HOLL. ASME—Trans—J Basic Eng v 82 Ser Dn 1 Mar 
1960 p 169-83. Indexed in Engineering Index 1959 p 192 from 
Paper n 59-Hyd-12. 

Kavitation etc, H.H.PILTZ. Metalloberflaeche v 13 n 9 Sept 
1959 p 285-8. Cavitation, tentative definition and description 
of some phenomena; review; explanation of cavitation as 
formation of voids in liquids and solid materials; mechanism 
of bubble formation; materials destruction by physical and 
chemical effects: resistance of some metals to cavitation; ways 
of combating cavitation. 25 refs. 


On Collapse of Empty Cavity in Water, C.HUNTER. J 
Fluid Mechanics v 8 pt 2 June 1960 p 241-638. Symmetric 
collapse of empty cavity in compressible liquid is discussed ; 
surface tension and viscosity are neglected in order to clarify 
effect of compressibility and to describe accurately formation 
of pressure pulse as result of collapse, and its subsequent 
propagation. 

Primenenie teorii podobiya k issledovaniyu kolebanii, vyzva- 
nykh kavitastiei, G.AA.KKHOROSHEV. Akusticheskii Zhurnal v 
5 n 4 1959 p 472-9. Application of theory of similarity to study 
of vibrations caused by cavitation; system of criteria per- 
mitting simulation of oscillations in flow of cavitating fluid; 
conditions for model walls containing this fluid. 


Study of Influence of Gas Nuclei on Scale Effects and 
Acoustic Noise for Incipient Cavitation in Water Tunnel, J.F. 
RIPKEN, J.M.KILLEN. Minnesota Univ—St. Anthony Falls 
Hydraulic Laboratory—Tech Paper n 27, Ser B, Sept 1959 54 
p. Cavitation model tests were conducted using new instru- 
mentation to measure amount and size of gas nuclei present 
in flow; inception of cavitation and acoustic noise resulting 
from cavitation were both determined to be profoundly in- 
fluenced by character of gas nuclei present in liquid. 


CAVITY RESONATORS. See Radio Resonators. 
CELLOPHANE 
Manufacture. See also Cellulose—Testing. 


Controls Wrap Up Cellophane Manufacture, R.A.LABINE. 
Chem Eng v 67 n 5 Mar 7 1960 p 104-7. Description of process 
used at American Viscose cellophane plant at Marcus Hook, 
Pa, which uses instrumentation to improve quality, reduce 
costs and boost productivity; instruments make automatic 
corrections at 95% of 2000 control points in process; in spin- 
ning section data loggers monitor 500 points and provide com- 
plete readout in one minute. 


CELLULOSE 


See also Dyes and Dyeing; Dyes and Dyeing—Synthetic 
Fibers; Jute; Pulp; Pulp Manufacture; Pulp Materials— 
Wood; Textile Fibers—Synthetic ; Wood—Chemistry. 


Tyrex Fibers Dictate Pulping Changes, R.A.LABINE. Chem 
Eng v 66 n 25 Dec 14 1959 p 142-5. Manufacture of high- 
quality, chemical-grade cellulose for products like Tyrex tire 
cord and wash-and-wear rayon requires many modifications of 
well-known pulping processes; use of kraft process to meet 
modern pulp specifications; details of process which yields 
about 3800 tons/day of pulpwood; process of Buckeye Cellulose 
pe a new Foley, Fla, 200,000 ton/yr mill described; flow- 
sheet. 


Use of ‘Solka-Floc’ in Synthetic Rubbers and Plastics, W.H. 
STEVENS. Rubber & Plastics Age v 41 n 10 Oct 1960 p 1182-4. 
‘Solka-Floe’ is finely divided cellulose compounding ingredient 
of controlled characteristics ; use in elastomers includes natural 
rubber, SBR, neoprene, nitrile rubbers, polysulphides, polyole- 
fins, and butyl rubber; elastomer mixes used for soles and 
heels, inner soles, shoe uppers, upholstery, floor tiles; used with 
thermoplastic polymers, melamine formaldehyde resin syrup. 


Analysis. See Cellulose—Chemistry. 
Chemistry. Catalytic Effects in Alkaline Oxidation of Cellulose, 


W.A.BELL, Nature (Lond) v 186 n 4729 June 18 1960 p 968-4. 
Over range of iron catalyst contents covered, rate of reaction 
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CELLULOSE—Continued 


increased linearly with iron content; rate of reaction is propor- 
tional to weight of alkali per unit weight of fiber but not to 
concentration of alkali solution. 


Characterization of Alkali Solubles of Cellulose by X-Ray 
Diffraction Analysis, M-HORIO, R.IMAURA, K.TANI. Tappi 
v 43 n 9 Sept 1960 p 769-75. New diffraction pattern of xylan 
is disclosed, and known pattern of mannan was ascertained; 
by aid of these new materials almost all diffraction patterns of 
cellulose fractions could be explained; preparations of a- 
and £- cellulose of rayon grade pulps show patterns resulting 
from hydrate cellulose, while preparations of y-celluose show 
mixed diagrams resulting from xylan and mannan. 


Moisture Relations on Cellulose—5, M.WAHBA, K.AZIZ. 
Textile Inst—J v 50 n 10 Oct 1959 (Trans Sec) p T558-68. 
Stabilization of cellulose and variation with temperature of 
its heat of wetting in water; heat of wetting of stabilized and 
of unstabilized cellulose in water was measured between 0 C 
and 45 C by breaking vacuum sealed glass ampoule contain- 
ing known weight of dry cellulose under liquid in calorimeter 
and measuring rise of temperature; stabilization was brought 
about by repeated immersion in water at 60 C and drying in 
vacuo. Pt 4 indexed in Engineering Index 1959 p 192. 


Cotton. See also Cotton Fibers—Processing; Nitrocellulose. 


Effects of Gamma Radiation on Cotton Cellulose, J.C. 
ARTHUR, Jr, F.A.BLOUIN, R.J.DEMINT. Am Dyestuff Re- 
porter v 49 n 11 May 30 1960 p 21-6. Effects on purified 
cotton cellulose were determined at several dosage levels 
ranging to 1 MM roentgens; equation is developed to show 
effects of radiation on molecular properties, and major struc- 
tural changes are noted; work was done in connection with 
establishing mechanism of reactions, and to aid in application 
of nuclear radiation to development of new cotton products. 


Empirical Method for Estimating Degree of Crystallinity of 
Native Cellulose Using X-Ray Diffractometer, L.SEGAL, J.J. 
CREELY, A.E.MARTIN, Jr, C.M.CONRAD. Textile Research 
J v 29 n 10 Oct 1959 p 786-94. Per cent crystalline material 
in total cellulose was expressed by X-ray crystallinity index 
for cotton cellulose decrystallized with aqueous solutions con- 
taining from 70% to nominally 100% ethylamine; index was 
correlated with acid hydrolysis crystallinity, moisture regain, 
density, leveling-off degree of polymerization, and infrared ab- 
sorbance values; results indicate that index is time saving 
empirical measure of relative crystallinity. 23 refs. 


Manufacture. See Industrial Wastes—Cellulose Plants. 


Testing. Bench-Scale Continuous Cellophane Casting Machine, 
E.E.MORSE, H.De V.PARTRIDGE. Tappi v 43 n 2 Feb 1960 
p 187-90. Construction and operation of laboratory, cellophane 
casting machine which was developed by Brown Co, Berlin, 
NH, for evaluation of wood cellulose for cellophane manufac- 
ture; machine casts 5 in. wide gel film continuously at speeds 
up to 65 fpm; films are used for determination of film yield, 
color, and clarity. 


CELLULOSE ACETATE. See Rayon; Textile Fibers—Analysis. 


CELLULOSE PRODUCTS. See Cellulose; Photographie Film; 
Plastics; Pulp; Rayon; Textile Fibers—Synthetic ; Wood. 


CEMENT 


See also Building Materials; Concrete Aggregates ; Grouting ; 
Mineral Industry and Resources; Oil Well Cementing; Refrac- 
tory Materials—Concrete; Roads and Streets—Stabilization ; 
Soils—Stabilization ; also all subject headings beginning with 
Cement and Concrete. 


Here’s New Approach to Portland Cement, A.D.STEPHEN- 
SON. Rock Products v 63 n 5 May 1960 p 161-2, 204, 206. 
New approach consists of increase in surface area (Blaine), 
wider and controlled range of particle sizes and consequently, 
cement of uniform qualities; graphs show results of studies 
conducted on percent variations of plus 200 mesh and also of 
plus 325 mesh of four brand name cements; particle size 
distribution curve representing sieve analysis of four cements 
tested. 


Additives. See also Concrete Reinforcement—Corrosion. 


Effect of Alkali on Strength of Portland Cement Paste, 
K.M.ALEXANDER, C.E.DAVIS. Australian J Applied Science 
vy 2n1 Mar 1960 p 146-56. At all ages and water/cement 
ratios, addition of alkali decreased compressive strength ; fac- 
tors of water/cement ratio, alkali content, and age did not 
interact significantly; modulus of rupture was decreased by 
small additions of alkali, increased by further additions, and 
finally decreased again; alkali had essentially same effect on 
strengths of different cements. 


Methylcellulose in Water-Retentive Hydraulic Cements, H.B. 
WAGNER. Indus & Eng Chem v 52 n 3 Mar 1960 p 233-4, 
Methylcellulose prevents portland cement mortar from losing 
both cohesion and adhesion when placed on absorptive sur- 
faces; viscosities in excess of about 800 ep give optimum 
bonding which is 2 to 4 times stronger than that obtained 
with conventional portland cement compositions under optimum 
curing conditions; these compositions are used widely as 
lightweight, setting bed for ceramic tile. 


CEMENT—Continued 
Aging. Some Effects of Aging on Surface Area of Portland 


Cement Paste, C.M.HUNT, L.A.TOMES, R.I.BLAINE. US 
Bur Standards—J Research—Physics & Chem v 64A n 2 Mar- 
Apr 1960 p 168-9. Water vapor and nitrogen adsorption meas- 
urements have been used; surface area of hardened cement 
paste cured at room temperature has been shown to decrease 
with time; wet or dry paste undergoes less change than paste 
of intermediate evaporable water content; it is also found 
that aging occurs during initial drying of paste. 


Alumina. Action of Water and Lime Solutions on Anhydrous 


Calcium Aluminates at 5° C, F.G.BUTTLER, H.F.W.TAYLOR. 
J Applied Chem v 9 pt 11 Nov 1959 p 616-20. CA, CAs and 
Secar 250 (mixture of these two compounds together with 
corundum) were treated with water or lime solutions; results 
confirm reactivity of CA with water or lime solutions; CA: 
baat oat though more slowly, either alone or in presence 
of CA. 


High-Alumina Cements, T.D.ROBSON. Arch Science Rey v 
2n 1 Mar 1959 p 49-56. History, manufacture, constitution, 
hydration, setting time, compressive strength and other physi- 
cal properties, structural uses, and also chemical resistance 
properties and refractory properties of high-alumina cements. 


Analysis. Gravimetric Determination of Strontium Oxide in 


Portland Cement, C.L.FORD. ASTM—Bul n 245 Apr 1960 p 
71-5. Method selected, of four studied, is based on extraction of 
calcium nitrate with 80% nitric acid from dry mixed nitrates 
of calcium and strontium, and quantitative determination of 
residual strontium nitrate; accuracy was demonstrated by 
analyzing high calcium samples to which known small amounts 
of strontium had been added; it is suggested that determina- 
tions of strontium oxide content make possible more accurate 
calculations of potential tricalcium silicate contents. 


Gravimetric Method for Determination of Barium Oxide in 
Portland Cement, C.L.FORD. ASTM—Bul n 247 July 1960 p 
77-80. Analyses were required to add to data on cements used 
in Long-Time Study of Cement Performance in Concrete; 
method consists essentially of removing all constituents of 
cement except barium and weighing latter as sulphate; cements 
used in study were analyzed and found to contain negligible 
amounts of barium calculated as oxide. 


Issledovanie svoistv portland -tsementov s vysokim soderzhna- 
niem okisi magniya, P.P.BUDNIKOV, Kh.S.VOROB’EV. 
Tsement v 26 n 1 Jan-Feb 1960 p 14-21. Investigation of prop- 
erties of portland cements with high content of magnesia; in- 
fluence of burning and cooling conditions and additives on 
qualities of portland cement with high MgO content. 


Burning. See Cement Kilns. 
Chemistry. See also Cement—Hydration. 


Matrix Algebra for Calculating Multicomponent Mixtures, 
F.ORDWAY. Portland Cement Assn—Research & Development 
Laboratories—J v 2 n 1 Jan 1960 p 28-36. Use of matrix 
algebra for solution of chemical mixture problems involving 
several variables simultaneously; specific examples related 
to cement chemistry are presented. 


Movement of Sodium with Water in Neat Portland Cement, 
R.C.HALL, J.M.RHODES. ASTM—Bul n 245 Apr 1960 p 66-9. 
Using radioactive tracer techniques, sodium was found to 
accumulate on side of dry atmosphere when slice was subjected 
to high humidity on one side and low on other; in atmospheric 
air, surface concentrations tended to approach one another ; 
results indicate sodium moves freely with water in cement, 
tends to be bound with cement, and tends to distribute itself 
with uniform concentration through mass of concrete. 


Possible Mechanism for Carbonation Shrinkage and Craz- 
ing, Based on Study of Thin Layers of Hydrated Cement, K.M. 
ALEXANDER, J.WARDLAW. Australian J Applied Science 
vy 10 n 4 Dee 1959 p 470-83; see also abstract in Cement & 
Lime Mfr v 33 n 5 Sept 1960 p 70-3. Study conducted under 
conditions which required penetration of only 0.06 in, for com- 
plete carbonation; shrinkage caused by complete carbonation 
was approximately equal to long-term drying shrinkage; at 
intermediate stages, it was linearly related to degree of car- 
bonation; it is suggested that crazing and cracking result 
from formation of brittle layer of carbonation products at 
surface of specimens. 


Precise Determination of 3CaO.SiOz Cells and Interpreta- 
tion of Their X-Ray Diffraction Patterns, G.YAMAGUCHI, 
H.MIYABE. Am Cer Soc—J v 43 n 4 Apr 1960 p 219-24. Cell 
dimensions of pure triclinic 3CaO.Si0z2 and monoclinic 
3CaO.SiOz solid solution (54Ca0.16SiO2AlOs.MgO) were 
determined and powder diffraction patterns indexed by precise 
measurement of spacings; both lattices were almost trigonal, 
but slight deformation made former triclinic and latter mono- 
clinic; transitions of both were reversible and reproducible ; 
3CaO.SiOz did not seem to be unstable even below 1275 C. 


Reaction Between Carbon Dioxide Gas and Mortar, B. 
KROONE, F.A.BLAKEY. Am Concrete Inst—J v 31 n 6 Dec 
1959 p 497-510. Tests made to study way in which carbon 
dioxide gas reacts with hardened portland cement in mortar ; 
influence of evaporable and nonevaporable water on reaction ; 
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CEMENT—Chemistry—Continued 
effect of different storage conditions on shrinkage and strength 
of mortar; absorption of carbon dioxide increases in presence 
of evaporable water; some carbon dioxide is bound as calcium 
carbonate but some is held by some less powerful bond. 


Corrosion Resisting. Corrosion-resistant Cements and Their 
Applications, V.EVANS. Corrosion Technology v 7 n 10 
Oct 1960 p 309-14. Composition and working properties of 
pouring and mortar-type cements based on bitumen or sulphur, 
sodium and potassium silicate solutions, silica sols, rubber or 
synthetic rubber lattices, and synthetic resins ; applications of 
cements under conditions of severe and of mild corrosion ; 
recent and possible future developments. 


Cracking. See Cement—Chemistry. 


Hardening. Zur Elektronenmikroskopie erhaertender Zementpas- 
ten, K.SAJI. Zement-Kalk-Gips v 12 n 9 Sept 1959 p 418-23. 
Electron microscopy of hardening cement pastes; film replicas 
of surfaces of fracture of hardening pastes of portland cement 
and fly ash portland cement are examined with aid of electron 
microscope; morphology of surfaces of fracture; microscopic 
images enlarged 2000 to 7000 times are shown. 


Hydration. Action of Carbon Dioxide on Cement Mortar. Ce- 
ment & Lime Manufacture v 33 n 3 May 1960 p 39-45. Results 
of previous tests by others are cited and additional results 
presented ; it is concluded that COz may be taken up to limited 
extent by dry cement materials and reacts with alkali con- 
stituents and lime compounds to set water free; influence of 
unstable CO2 on shrinking may be of same degree as that 
caused by evaporable water. 

Ball-Mill Hydration of Tricalcium Silicate at Room Tempera- 
ture, D.L.KANTRO, S.BRUNAUER, C.H.WEISE. Portland 
Cement Assn—Research & Development Laboratories—Re- 
search Dept Bul n 107 1959 13 p. Formula of stoichiometry of 
reaction; initial products of reaction are calcium hydroxide 
and calcium silicate hydrate, designated as “hydrate III’, 
which shows similarities to tobermorite produced by other 
methods of hydration of CasSiOs; kinetics of hydration reac- 
tion and of conversion of hydrate III to afwillite. Reprinted 
from J of Colloid Science v 14 n 4 Aug 1959. 


Carbon Dioxide in Hydrated Portland Cement, W.F.COLE, 
B.KROONE. Am Concrete Inst—J v 31 n 12 June 1960 p 
1275-95. Study of way in which carbon dioxide is held in car- 
bonated samples of portland cement mortar and of calcium 
silicate hydrate using differential thermal, thermogravimetric, 
and X-ray diffraction methods; results indicate that carbon 
dioxide is chemically bound as calcium carbonate, largely in 
form of poorly crystallized vaterite, aragonite, and calcide, 
and not as silicate mineral; probable mechanism by which 
carbonation of cement minerals takes place. 

Hydrothermal Reactions in Lime-Rich Part of System CaO- 
Si02H20, H.G.MIDGLEY, S.K.CHOPRA. Mag Concrete Re- 
search vy 12 n 34 Mar 1960 p 19-26, Investigation on mineralogy 
of autoclaved products from various forms of calcium silicate 
and from lime and silica; it is concluded that form of start- 
ing material effects nature of metastable phases and that, in 
this part of system, CaO-SiOz-H20, is insufficient to produce 
true equilibrium phases. 

Nuclear Magnetic Resonance Investigation of Rates of Hy- 
dration of Cement and of Calcium Silicates, C.M.FRENCH, 
J.F.WARDER. J Applied Chem v 9 pt 11 Nov 1959 p 561-5. 
Proton magnetic resonance apparatus was constructed and 
its use for investigating rates of reaction examined; hydration 
of several typical cements and of di- and tri-calcium silicate 
was followed by this technique; results explained in terms of 
two consecutive reactions occasioned by formation of protec- 
tive gel coatings around reacting particles. 

Some Observations on Calcium Aluminate Carbonate Hydrates, 
E.T.CARLSON, H.A.BERMAN. US Bur Standards—J Research 
—Physics & Chem v 64A n 4 July-Aug 1960 p 333-41. Two 
calcium aluminate carbonate hydrates, previously reported in 
literature, were prepared and various properties determined; 
these are of interest because of possible relation of com- 
pounds to chemistry of cement hydration. 

Studies in System CaO-Al203-SiO2-H20, II: System CaSiOs- 
H:20, D.A.BUCKNER, D.M.ROY, R.ROY. Am J Science v 
258 n 2 Feb 1960 p 132-47. Phase equilibria in system CaSiOs- 
H20 were studied, and p-T curve constructed for upper stabil- 
ity of xonotlite; maximum stability of xonotlite is 420 C at 
20,000 psi for CaSiOs:.1/5 H2O, but is raised to 500 C by sub- 
stitution of 7.5 weight % SrSiOs; at higher contents of SrSiO3 
new anhydrous phase appears; well crystallized 11 A tobermo- 
rite is stable up to 285 C at 15-30,000 psi, where it decomposes 
to xonotlite. 

Synthetic Compounds Related to Tobermorite: Electron- 
Microscope, X-ray, and Dehydration Study, J.A.GARD, J.W. 
HOWISON, H.F.W.TAYLOR. Mag Concrete Research v 11 
n 83 Nov 1959 p 151-8. Study was made with tobermorite-like 
preparations with Ca/Si ratios in range 0.8-1.4 which were 
synthesized hydrothermally and at room temperature; results 
show three phases of tobermorite; it may have layer structure 
in which one surface of each layer is composed of hydroxyl 
groups, analogous to hydrated halloysite; mechanisms of con- 
version of CSH(I) and CSH(II) into tobermorite. 


CEMENT—Continued 


Manufacture. See also Cement—Pozzolan ; 
ment Kilns; Cement Plants. 
Bariumoxydhaltige weisse Portlandzemente, A.BRANISKI, T. 
IONESCU. Zement-Kalk-Gips vy 12 n 9 Sept 1959 p 412-14. 
White portland cements containing barium oxide; investiga- 
tion has shown that partial substitution of barium oxide for 
calcium oxide in raw material mixtures of calcium cements 
of silicate nature and poor in iron oxide promotes sintering 
of clinker and formation of alite and prevents conversion of 
dicaleium silicate into nonhydraulic form. 


Carbon Dioxide Gas Used to Thin Slurry in Laramie Cement 
Plant, H.F.UTLEY. Pit & Quarry v 53 n 1 July 1960 p 191-3. 
Experiments conducted at Laramie, Wyo, wet process plant 
of Monolith Portland Midwest Co, for improving viscosity 
or pumpability of slurry; rate of flow of slurry, of high 
hydrophilic-shale content, increased when pH reduction was 
obtained; graphs show results of treatment for pH reduction 
with recovered CO2 from stack; saving at 4.4¢ per bbl. 


Computer Masterminds Raw Materials Blending, R.S.TOR- 
GERSON. Rock Products v 62 n 9 Sept 1959 p 116-17, 121-2. 
New rock crushing and storage facility of Riverside Cement 
Co, near Victorville, Calif, is designed for capacity of 24,000 
tpd; system comprises automatic rock sampling station and 
completely automatic belt conveyor stacker and _ reclaimer ; 
digital computer, programmed with blending data, calculates 
how much of what kind of raw materials should be added 
to pile to obtain proper proportions of kiln feed. 


Das pneumatische Homogenisieren, E.VOOS, B.BLATTON. 
Zement-Kalk-Gips vy 12 n 11 Nov 1959 p 519-29. Pneumatic 
homogenizing ; most favorable construction costs and operat- 
ing conditions for pneumatic homogenizing are obtained if 
homogenizing silos and storage silos are arranged one above 
other; tests conducted by Association of German Cement 
Works have shown that slurry can be homogenized by pneu- 
matic homogenizing as well as by wet process manufacture. 


Die Kalkfehlermethode bei der Zementrohmeh|]-Hinstellung, 
E.SPOHN. Zement-Kalk-Gips v 12 n 12 Dee 1959 p 560-6. Lime 
residual method for cement raw mix control; in new method 
certain quantity of CaCOs is added to raw mix, material is 
burned at 1450 C in laboratory furnace and free CaO is 
determined ; description of equipment used. 


Die Mahlkoerperklassierung in Rohrmuehlen, F.KRAUS, 
G.WEISLEHNER. Zement-Kalk-Gips v 12 n 5 May 1959 
p 187-9. Grinding media classification in tube mills; in single- 
unit cement drying and pulverizing installation excellent 
classification of grinding media and approximately 5-10% 
increase in throughput is achieved, for same fineness of grind- 
ing, by appropriately fitting stepped liner plates in coarse 
grinding section and in section where rejects from separator 
are ground. 


Erfahrungen mit Schwingmahlung, W.GINSBERG. Aufberei- 
tungs-Technik v 1 n 2 Feb 1960 p 86-90. Use of vibratory 
mills, grinding tests performed in cement industry; clinker 
and coarsely precrushed materials were ground in vibratory 
mills; efficiency in grinding coarsely precrushed clinker; it is 
recommended to use vibratory mills mainly in plants producing 
classified cement; biggest vibratory mills can grind about 
3 tons/hr; power requirement for mill is 50 kw-hr, 


Filtration in Cement Industry. Cement & Lime Mfr v 82 
n 6 Nov 1959 p 79-82. Economie aspects of use of pressure-type 
batch filters; in initial stages, presses capable of making 
between 10 and 11 tons of filter-cake per operation are 
economical minimum; new cement plant at Shoreham com- 
prises large number of metal plates placed vertically one 
against another in horizontal row; plates are clamped together, 
and slurry is pumped under pressure into recesses; after 
filling, plates are automatically spread apart, thus allowing 
filter-cakes to fall onto conveyor. 


Keep Grinding Temperatures Low, K.TAKEMOTO, LI 
K.HIRAYAMA. Rock Products v 62 n 10 Oct 1959 p 40: 
144-6, 148, 154, 156. Results of study on effects of grinding 
temperature on grindability and quality of cement; gypsum 
as grinding aid; dehydration of gypsum above 105 G tem- 
perature ; observed factors were grinding time, flake in cement 
cement coating on grinding media, and granulometric com- 
position of cement; results indicate that high temperatures 
make clinker harder to grind and lower cement quality. 


Pelletizing Characteristics of Raw Mixes, J.R.TONRY. Pit 
& Quarry v 53 n 2, 3 Aug 1960 p 102-6, Sept p 117-21. 
Aug: Laboratory tests of raw mixes from plants which use 
pellets are reported and analyzed; after drying, pellets made 
from different raw mixes vary widely in characteristics ; 
pellets were tested for load-carrying capacity and abrasion 
resistance over wide range of temperatures ; chemical additives 
improved pellets in some instances; X-ray diffraction and 
differential thermal analysis were used in study. Sept: Test 
results; tables and graphs. ‘ 


Ueberblick ueber neuere Literatur der Kreis 
und Sichtung, K.KOULEN. ZetaentWalk-Ghya ‘eA an tke 
1960 bp 158-62. Survey of recent literature on closed-circuit 
grinding and classification ; review of theoretical and practical 
achievements based on recent German literature. 65 refs. 


Cement—Slag; Ce- 
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Verfluessigung von Rohschlamm, V.R.PFRUNDER, W. 
GROMES. Zement-Kalk-Gips v 12 n 11 Noy 1959 p 501-4. 
Plasticizing of raw slurry; flow properties of slurry depend 
on nature and quantity of its clay mineral content; latter 
determines specific surface and cation exchange capacity of 
slurry; for constant water content amount of plasticizing 
agent, appropriate to its cation exchange capacity, must be 
added to clay mineral slurry in order to achieve optimum 
reduction of its internal friction. 


Pozzolan. Coming Role of Pozzolans—8, 4, 5, 6, W.G.BAUER. 


Pit & Quarry v 52 n 3, 7, 10, 12 Sept 1959 p 107-10, Jan 
1960 p 181-2, 183, Apr p 132, 134, 136, 148, June p 95-9, 134. 
Sept: Bibliographic review of articles appearing in English 
language periodicals from 1890 to 1959. Jan: Method of devel- 
oping new pozzolans from material or byproduct raw materials; 
procedures used are: upgrading, heat activating, powder sur- 
face shaping by suitable grinding, particle classifying, and 
necessary additives for reaction acceleration. Apr: Factors of 
process contro] and automation of grinding regulation; exact- 
ing controls are necessary as pozzolans cannot be controlled 
on chemical compound basis. June: Heat activation at relatively 
low temperatures can be accomplished in several types of 
kilns and calciners suited to particular physical properties of 
raw material; importance of accurate maintenance of pre- 
established time-temperature history. See also Engineering 
Index 1959 p 195. 


Elektronenmikroskopische Untersuchung latent-hydraulischer 
Bindemittel, K.ARKOSI. Zement-Kalk-Gips v 12 n 9 Sept 
1959 p 414-18. Electron microscopic investigation of latent 
hydraulie binding agents ; electron microscopic analysis revealed 
that pozzolanic materials and trass develop cement like 
structure by hydration ; strength in relation to fibrous structure 
of crystals; artificial acicular crystals of Al(OH)3 + Ca(OH): 
+ SiOe + H2O system were found to have shape similar to 
erystals of natural binding agents. 


Raw Materials. See also Cement—Manufacture; Cement—Poz- 


zolan. 


Cement Raw Materials in Indiana, D.J.McGREGOR. Indiana 
Geol Survey—Bul n 15 1958 88 p, 1 map, 1 plate. Bloomington- 
Spencer-Gosport, Paoli-Mitchell-Bedford, Greencastle, central 
Clark County, and southern Harrison County are most favor- 
able for establishing cement plants; chemically suitable lime- 
stone and other materials are available in Mississippian and 
Devonian deposits; reserves are sufficient to supply plants for 
50 yr; areas are close to railroad and fuel supplies. 


Statistiche Pruefung von Adsorptionsgleichgewichten an 
Zementrohstoffen, W.SCHRAEMLI. Schweizer Archiv v 26 n 7 
July 1960 p 285-9. Statistical examination of adsorption equi- 
libria in raw materials for cement; demonstration of mathe- 
matical statistics used in solution of problem of separating 
differences caused by measuring method only from total 
differences, including those caused by material, in determina- 
tion of adsorption equilibria; possible improvements in meas- 
uring technique are indicated. 


Setting. Courbes de corrélation concernant la resistance du 


ciment, M.MORAITIS-LEGAKI. Chimie & Industrie v 83 n 1 
Jan 1960 p 76-8. Correlation curves for cement mechanical 
strength tests to determine tensile or compressive strengths 
of cements that had been either exposed in air or kept under 
water for 7 or 28 days; curves plotted by least-squares method 
show relationship between strength values of cements; for 
compression, relationship is represented by straight line; for 
tensile strength, curve is parabola. 

Elektronenmikroskopische Untersuchungen an erhaertendem 
Zement, W.C.CZERNIN. Schweizer Archiv v 26 n 5 May 1960 
p 185-91. Electron microscope study of cement during setting ; 
reproduction and discussion of electron micrographs obtained 
from carbon replicas of cement pastes, to illustrate possibilities 
of method for study of colloidal hydration products in cement. 


Slag. See also Cement—Testing; Coal Ash. 


Properties and Uses of High-Magnesia Portland Slag Cement 
Concretes, N.STUTTERHEIM. Am Concrete Inst—J v_ 31 
n 10 Apr 1960 p 1027-45. Investigation on portland blast 
furnace slag cements, made from slags from three different 
plants, having from 13 to 20% magnesia, in particular those 
composed of 50% slag and 50% portland cement clinker plus 
gypsum, using both intergrinding and separate grinding 
methods; results on workability, shrinking, dynamic modulus 
of elasticity, Poisson’s ratio, and compressive and flexural 
strengths of concrete; examples of application. 


Ueber die Reaktionsfaehigkeit von Hochofenschlacken fuer 
Sulfathuettenzement, S.TSUMURA. Zement-Kalk-Gips v 12 
n 9 Sept 1959 p 392-408. Reactivity of blast furnace slag used 
for manufacture of supersulphated cement; in new testing 
method reactivity of slag is investigated with calcium sulphate 
solution; relationship between reactivity and modulus of elas- 
ticity of supersulphated cement made from slag; formula is 
derived; determination of properties of various slags for syn- 
thetic slag mixtures and influence of MgO, CaS, Fe2O3 and 
MnO; effect of grinding mill systems. 


Testing. See also Building Materials—Testing. 


CEMENT—Continued 


Comparisons of Strength Development Between Portland 
Cement and Portland Blast-Furnace Slag Cement, D.L.BLOEM. 
Nat Ready Mixed Concrete Assn—Publ n 90 Oct 1959 11 p. 
Comparisons were made between PBS cements and regular 
portland cements from three sources, and both were tested in 
mortar and concrete; specimens of both were subjected to five 
different conditions of curing and tested for compressive 
strength at ages of 7, 28, and 91 days; results, shown in 
tables, indicate practically same strength values for both types. 


Das Rilem-Cembureau-Verfahren. Zement-Kalk-Gipps v 
13 n 2 Feb 1960 p 64-74. Rilem-Cembureau method; related 
articles on criteria of cement testing and mixing established 
by these organizations, are: Rilem-Cembureau method for 
testing strength of cement, R.DUTRON, 64-70; Testing of 
cement by Rilem-Cem method, F.KEIL, H.MATHIEU, 70-4. 


Determination of Calcium Sulfoaluminate in Cement Paste 
by Tracer Technique, T.MANABE, N.KAWADA. Am Concrete 
Inst—J v 31 n 7 Jan 1960 p 639-50. Method, using radioactive 
isotope sulphur-35 as tracer, was studied for determination of 
rate of combination of gypsum with aluminate phases during 
first few minutes of initial hydration period; method is com- 
bination of L.FORSEN’s extraction method with isotope dilu- 
tion method. 


Die Beurteilung der Sulfatbestaendigkeit von Zementen nach 
konventionellen Schnellmethoden, W.LIEBER, K.BLEHER. Ze- 
ment-Kalk-Gips v 13 n 7 July 1960 p 310-16. Estimation of 
sulphate resistance of cements by conventional rapid methods ; 
Bogue’s method for calculation of potential content of CsA is 
not applicable to cements containing slag; Anstett test can be 
applied to portland cements, but it is inappropriate in case 
of all other cements; Koch and Steinegger method is only 
suitable general testing method (see same issue p 317-24). 


Ein Schnellpruefverfahren fuer Zemente auf ihr Verhalten 
bei Sulfatangriff, A.KOCH, H.STEINEGGER. Zement-Kalk- 
Gips v 13 n 7 July 1960 p 317-24. Rapid method for testing 
resistance of cements to sulphate attack; testing resistance of 
cements to attack by chemically aggressive waters by “small 
prism method’’; cements which, at end of 56 days’ exposure 
to sulphate, display no outward sign of damage may be classed 
as possessing resistance to attack; sensitivity of testing 
method is illustrated by examples. 


Eine neue Methode zur beschleunigten Pruefung der Port- 
land-zemente auf ihre Festigkeitsentwicklung, E.BRANDEN- 
BERGER. Zement-Kalk-Gips v 12 n 9 Sept 1959 p 385-92. 
New method for accelerated testing of portland cements with 
regard to their strength development; conditions of 28 day 
compressive strength have been simulated by treating mortar 
prisms in autoclave; method has given reliable results in 3000 
tests conducted by Swiss Federal Materials Testing Laboratory ; 
also four cements of ‘“‘abnormal’’ portland cement type were 
tested. 

Experiments on Portland Cement Pastes, K.M.ALEXAN- 
DER, J.WARDLAW. Cement & Lime Manufacture v 32 n 6 
Nov 1959 p 83-6. Micrometer method for measuring changes in 
volume and weight of thin layers of portland cement paste 
during carbonation and drying without disturbing curing 
process; new method overcomes former difficulties by using 
test pieces of only 0.015 sq in. cross sectional area; use of 
comparator consisting of heavy cast base on which large drum 
micrometer, fiducial indicator, and measuring chamber are 
mounted ; apparatus for generating controlled atmospheres. 


Investigation Into Relationship Between Transverse Strength 
and Compressive Strength of Cement Mortar, M.F.KAPLAN. 
South Africa. Nat Bldg Research Inst—Bul n 17 Mar 1959 
p 45-53. South African tests have shown good correlation 
between transverse and compressive strength; transverse test 
is capable of indicating variations greater than 150 psi in 
compressive strength of cement mortar; results also confirm 
that transverse strength of cement mortar is proportional to 
two-thirds power of its compressive strength. 


Kapillare Wasserabsorption von Huettenzementmoertel, G. 
TSUNEYAMA. Zement-Kalk-Gips v 12 n 6 June 1959 p 260-4. 
Capillary water absorption of blast-furnace cement mortar ; 
absorption of such cements and of portland cements was 
tested by new method; tables list tests with various quantities 
of admixed slag and give percentual chemical analysis ; absorp- 
tion values as they differ for both cement types and according 
to percent and fineness of admixed slag. 


Long-Time Study of Cement Performance in Conerete, I.L. 
TYLER. Am Concrete Inst—J v 31 n 9 Mar 1960 p 825-36. 
During 1941 and 1942 four experimental installations of test 
piling were driven, three in sea water and one in fresh water ; 
fresh water installation and one of sea water installations were 
in cold, others in mild climate; results with 27 Long Time 
Study cements, for period of 15 yr, are presented. 


Methode Rilem-Cembureau pour la determination des _ re- 
sistances mecaniques des cimentes, R.DUTRON. Annales des 
Travaux Publics de Belgique n 5 1959/60 p 457-66. Rilem- 
Cembureau method for determination of mechanical resistance 
of cements; proposals are presented for standardization of 
testing methods, equipment, and requirements and criteria. 
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On Dual Type of Fracture in Hardened Cement Mortars, 
O.ISHAI. Research Council of Israel—Bul v 7C n 3 Dee 1959 
p 147-54. Experiments which show similar dependence of 
such properties as bulk density, permeability to ultrasonic 
waves, compressive strength, and mode of failure of cement 
mortars, on sand content; failures occur by separation or 
sliding; incident to these categories of properties are two 
distinct forms of fracture, separated by intermediate range 
cy = 50-60%; range includes concentrations corresponding to 
geometrical volume ratio of equal spheres in state of loose 
packing (cy = 52.4%); mortars below range are brittle, those 
above are plastic. 


Petrography of Cement and Concrete, L.S.BROWN. Portland 
Cement Assn—Research & Development Laboratories—J v 1 
n 3 Sept 1959 p 23-34. Testing method with light-polarizing 
microscope used in petrography is not adequate in testing of 
portland cement and clinker; metallographic microscope and 
study of polished sections is needed; use of stereoscopic binoc- 
ular with petrographic and metallographic microscopes where 
higher magnification is specifically required; preparation of 
power mounts. 

Proposed International Method for Testing Cement, R.DU- 
TRON. Constr Rev 33 n 7 July 1960 p 27-32. Proposed testing 
method is based on joint researches by Rilem and Cembureau 
committee and committee for ‘“‘Liants Hydrauliques” at Stand- 
ards Institute, Brussels, Belgium; paper is contribution to 
interchange of articles between European and United States 
cement and concrete associations. 

Strength of Cement-Aggregate Bond, K.M.ALEXANDER. 
Am Concrete Inst—J v 31 n 5 Nov 1959 p 3877-90. Data from 
1000 determinations of portland cement-aggregate bond strength 
and portland cement paste strength are presented and analyzed. 

Untersuchungen an Zement und Beton mit Exoelektronen 
nach Roentgenbestrahlung, J.KRAMER. Zement-Kalk-Gips v 13 
n 3 Mar 1960 p 111-18. Investigations on cement and concrete 
with exo-electrons after exposure to X-rays; emission of 
exo-electrons is used in surface investigations; use for inves- 
tigation of decomposition reactions, reactions in air and water, 
and powder reactions at surfaces of two solids; emission is 
caused by irradiation with X-rays; method of detection of 
emissions; velocity and fading of exo-electrons; stimulating 
emission by optical or thermal means. 

Zusammenhang zwischen Festigkeit und Kornaufbau von 
Zementen auf Grund statistischer Untersuchungen, H.GEBE- 
LEIN. Zement-Kalk-Gips v 12 n 9 Sept 1959 p 423-9, Rela- 
tionship between strength and granulation of cements based 
on statistical investigations; cements of 48 different granula- 
tions, originating in two cement types, were tested, and results 
statistically evaluated in Battelle Institute, Frankfurt, Ger- 
many; formula was derived for relationship between fine, 
medium, and coarse particles and Blaine value. 

Transportation. See Cars—Manufacture. 


CEMENT, PORTLAND. See all subject headings beginning 
with Cement. 


CEMENT ADMIXTURES 


See also Concrete; Concrete Aggregates—Fly Ash; Con- 
crete Testing; Fly Ash; Oil Well Cementing; Roads and 
Streets—Concrete. 


Hydrothermal Reactions Between Lime and Aggregate Fines, 
H.G.MIDGLEY, S.K.CHOPRA. Mag Concrete Research v 12 
n 35 July 1960 p 73-82. Pulverized fuel ash, expanded colliery 
shale, ground quartz and granulated and foamed blast furnace 
slag have been studied for reactions; mixtures were auto- 
claved at 160 psi for 2, 6, 16 and 48 hr; various fines produced 
either tobermorite and hydrogarnet, or tobermorite and zonot- 
lite, or poorly crystalline tobermorite, dicalcium silicate 
a-hydrate and hydrogarnet; predominance of tobermorite im- 
parted higher strength to tested blocks. 


Inhibiting Alkali-Aggregate Reaction with Barium Salts, 
W.C.HANSEN. Am Concrete Inst—J v 31 n 9 Mar 1960 
p 881-3. Former researches showed that lithium salts were 
effective in decreasing expansions caused by alkali-aggregate 
reaction in mortar specimens by being able to form relatively 
soluble hydroxide and relatively insoluble silicate; paper shows 
that barium salts also meet these requirements, but it is 
necessary to use powdered clinker instead of cement in tests. 


Symposium on Effect of Water-Reducing Admixtures and 
Set-Retarding Admixtures on Properties of Concrete. ASTM— 
Special Tech Publ n 266 1960 246 p ($7.50). Papers presented 
at Third Pacific Area National Meeting, San Francisco, Oct 
14 1959. Introduction, B.FOSTER; Actions of Calcium Sulfate 
and Admixtures in Portland Cement Pastes, W.C.HANSEN; 
Structural and Lean Mass Concrete as Affected by Water- 
Reducing, Set-Retarding Agents, G.B.WALLACK, E.L.ORE; 
Observations in Testing and Use of Water-Reducing Retarders, 
L.H.TUTHILL, R.F.ADAMS, J.M.HEMME, Jr, Effect of Water- 
Reducing Admixtures and Set-Retarding Admixtures as In- 
fluenced by Portland Cement Composition, M.POLIVKA, A. 
KLEIN; Field Experience Using Water-Reducers in Ready- 
Mixed Concrete, E.L.HOWARD, K.K.GRIFFITHS, W.E.MOUL- 
TON; Detection of Lignosulfonate Retarder in Cement Sus- 


CEMENT ADMIXTURES—Continued A peti 
ensions and Pastes, E.G.SWENSON, T.THORVA 4 ; In- 
Foatuedon to Producers’ Papers on Water-Reducing Admix- 
tures and Set-Retarding Admixtures for Concrete, M.E.PRIOR, 
A.B.ADAMS, Effect of Water-Reducing Admixtures and Set- 
Retarding Admixtures on Properties of Plastic Concrete, C.A. 
VOLLICK; Effect of Water-Reducing Admixtures and Set- 
Retarding Admixtures on Properties of Hardened Concrete, 
D.R.MacPHERSON, H.C.FISCHER; Water-Reducing Admix- 
tures and Set-Retarding Admixtures for Concrete: Uses ; Speci- 
fications; Research Objectives, R.C.MIELENZ; Summary, B. 
FOSTER. E ; : 
Ash. Les cendres volantes dans la fabrication de ciments 
Aer atiauecs J.FOMBONNE. Revue de l’Industrie Minérale 
vy 42 n 7 July 1960 p 585-604. Fly ash in manufacture of low- 
lime cement; good cements have been obtained with ashes 
of different origin but they are not of equal value; carbon 
content is detrimental over 12%; low-lime-fly ash cement has 
strength superior to Portland cement, is resistant to corrosive 
water, resistant to thermal shock, and demonstrates lower 
risk of fissuring; permanent deformation is about three or 
four times greater in portland cement. 

Pulverized Fuel Ash as Construction Material, P.G.K. 
KNIGHT. Instn Civ Engrs—Proe v 16 Aug 1960 paper 6450 
p 419-32. In plants, which fire boilers by injection of pulverized 
coal, about 75% of ash is extracted from flue gases; fly ash 
has special properties when used in concrete which include 
improved resistance to chemical attack, reduction of heat 
generated in setting, and early gain in compressive strength ; 
fly ash can be used as pozzolan in all pozzolanic cements ; 
use in blocks, bricks, and mass and reinforced concrete. 

Use of Fly Ash in Concrete by Ontario Hydro, J.N.MUS- 
TARD. C.MacINNIS. Eng J v 42 n 12 Dee 1959 p 74-9. 
Experiences with use of fly ash as partial cement replacement 
in grouting mixtures and concrete; field trials have shown 
that fly ash can be used to replace substantial percentages 
of cement without adversely affecting, and usually enhancing, 
long time strength; fly ash reduces temperature rise in con- 
crete, enhances workability of concrete and grout, and provides 
increased setting time; application at St. Lawrence, Caribou, 
Whitedog, and Otter Rapids projects. 


CEMENT ASBESTOS. See Ceramic Products—Manufacture. 
CEMENT CERAMICS. See Ceramic Products—Manufacture. 


CEMENT HANDLING 

Permanente Removes ‘Load’ from Producing Mills by 
Versatile Bulk Loading from Centralized Plant. Pit & Quarry 
v 52 n 8 Feb 1960 p 116-17. Centralized loading station at 
Long Beach, Calif, has 10 storage silos of 6000 bbl capacity 
each; 10 in. pump system for loading silos and for discharge ; 
five chutes below each silo can discharge directly into 10 in. 
pump hopper; system can unload ships at rate of 2000 bbl/hr. 


Verpacken und Verladen in Zementwerken, W.FRANKEN- 
BERGER. Zement-Kalk-Gips v 13 n 1 Jan 1960 p 1-16. Pack- 
aging and shipping at cement works; facilities for packaging 
and bulk loading for road, railroad, and waterway trans- 
portation at Itzehoe cement plant in Germany; formula is 
given for calculation of time loss with multiple packing 
machines ; comparison with foreign methods and facilities. 

CEMENT KILNS 
See also Cement Plants. 


Der praktische Einsatz des Granuliertellers beim Schachtofen, 
H.KONO. Zement-Kalk-Gips v 12 n 12 Dee 1959 p 549-54, 
Practical use of nodulizer dish for shaft kiln; testing of 
porosity of nodules by small experimental nodulizer dish; 
factors affecting nodule porosity and other properties ; formula 
and calculation of example are given; values are included for 
proportion of poor nodules and for rate of feed. 


Doppelvereinigung von Sulfat und Silikat aus sogenannten 
Sulfatringen in den Zementoefen in Limhamm, N.SUNDIUS, 
O.PETERSON. Radex Rundschau n 2 Apr 1960 p 100-8. Green 
mineral which often colors sulphate rings in rotary cement 
kilns has been examined; mineral found to be double com- 
pound of sulphate and silicate, silicate resembling disilicate; 
similar compound was prepared in laboratory. 


Low-Alkali Cement from High-Efficiency Kilns? C.F.CLAU- 
SEN. Rock Products v 63 n 1 Jan 1960 p 148-9, 152, 154, 164. 
Alkali problems in kilns have been aggravated by increasing 
use of dust collectors and development of highly efficient 
kilns with low fuel consumption and low exhaust temperature ; 
system designed to withdraw kiln exhausts from preheater 
system at their point of near-maximum alkali concentration 
and in their place, introduce hot air from clinker cooler in 
order to minimize alkali absorption by raw materials in 
preheater. 


Obzhig portlandtsementnoi syr’evoi smesi v vakuume, Yu.S. 
LUR’E, P.F.KONOVALOYV. Tsement v 26 n 1 Jan-Feb 1960 
p 10-14. Burning of raw mixture of portland cement in 
laboratory electric resistance vacuum furnace; tabular and 
graphical data of results obtained in five Soviet Union cement 
plants; construction of semi-industrial pilot furnace proposed. 

Vertical Kiln Cement Plant Utilises Low Grade Coals, 
S.GOTTLIEB, Commonwealth Engr v 47 n 5 Dec 5 1959 
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p 24-7. Use of low grade coals with high moisture and volatile 
contents is remarkable feature of vertical kiln cement plant 
operated at Traralgon, Australia; production capacity is 
120,000 ton/yr; improvements of nodulizing to embed coal 
particles completely in meal thus providing protection against 
premature combustion and providing secondary air for burning 
of escaping volatiles. 


Control. O postroenii skhemy regulirovaniya dlya ob’ektov s 
chistym zapazdyvaniem, E.L.ITSKOVICH. Avtomatika i Tele- 
mekhanika v 20 n 8 Aug 1959 p 1047-55; see also English 
translation in Automation & Remote Control v 20 n 8 Aug 
1959 p 1016-23. Design of control circuit for pure time delay 
systems with random disturbance; designing control circuit for 
rotary cement kiln. 


Radioactive Rays Control Clinker Depth, D.H.GIESKIENG. 
Rock Products v 63 n 2 Feb 1960 p 150, 154-8, 166, 170. 
Gamma-ray gage helps to guard cooler against sudden over- 
loading and to maintain operation near maximum stable bed 
depth, increasing operational stability and reducing mainte- 
nance; adaptation of nuclear control to shaking-type clinker 
cooler, with pulsating and adjustable dampers; description 
of y-ray transmitting device and Geiger-Mueller receiver. 


Tiny Amplidyne Forces Correct Kiln Speed, L.M.HAND, 
J.R.ELIASON. Rock Products v 62 n 7 July 1959 p 102, 104. 
Control over wide range of speeds is achieved by use of 
amplidyne speed regulator in cement kilns at Bellingham, 
Wash; there is no perceptible change in kiln speed due to 
loading variations; rheostat secures rapid, exact setting and 
wider range of adjustment; special instrument on control 
panel indicates relation between feeder speed and kiln speed; 
cost of amplidyne was only $2000. 


Maintenance and Repair. Maintained Kilns Mean: Maintained 
Production, R.M.BLIEMEISTER. Pit & Quarry v 53 n 1 
July 1960 p 178-80, 185-8. Criteria for continuous trouble free 
operation ; importance of careful kiln alignment; use of bench 
marks for periodical checking of alignment; prevention of 
warping by keeping kiln rotating in case of power failure; 
proper adjustment of rollers and bearings; use of suitable 
drive and emergency drive systems. 

Refractory Materials. Lining 16-ft. 6-in. Diameter Kiln Presents 
Many Unique Problems, H.M.STOVER. Pit & Quarry v 52 
n 10 Apr 1960 p 114-17. Dundee Cement Co’s 5 million bbl/yr 
plant uses largest rotary kiln equipment ever built; two 16 ft 
diam 460 ft long rotary kilns needed special kiln liners; 85-ft 
chain section is lined with 6 in. of high-strength abrasion- 
resistant refractory castable; special rig for installation of 
brick lining; super plastic refractory lining in firing hoods; 
lining of clinker cooler 9 in. super duty refractory plus 4144 
in. firebrick. 

Rotary. Der Waermeaufwand des Zementdrehofens im Nassver- 
fahren. Radex Rundschau n 5 Oct 1959 p 673-83. Heat con- 
sumption of wet process rotary cement kiln; discussion by 
H. zur STRASSEN of article by H.EIGEN indexed in En- 
gineering Index 1959 p 196 from Mar 1959 issue; latter’s 
reply. 

Waermeuebergang und Wasserverdampfung beim Nassdreh- 
ofen, P.WEBER. Zement-Kalk-Gips v 12 n 5 May 1959 p 
208-23. Heat transfer and evaporation of water in wet process 
rotary kiln; description and testing of three kilns; exit-gas 
temperature will always rise if burning is effected with 
greater amount of excess air; heat consumption has minimum 
value for wide range of specific kiln load; in all wet process 
yotary kilns maximum output in conjunction with minimum 
heat consumption can be achieved only by using least possible 
amount of excess air to obtain complete combustion. 

Speed Regulation. See Cement Kilns—Control. 

Temperature Measurement. Measurement of Cement Kiln Shell 
Temperatures, R.E.BOEHLER, N.C.LUDWIG. Min Eng v 12 
n 2 Feb 1960 p 164-8. Formation of hot spots; calibration of 
radiation pyrometer for use on curved surfaces; initial tests 
with radiation pyrometer and development of traveling mech- 
anism; charts showing temperature survey with radiation 
pyrometers; improvement in kiln operation. 

CEMENT LINING. See cross references under Concrete Lining. 

CEMENT MILLS. See Cement Plants. 


CEMENT MORTAR. See Cement; Cement Admixtures; Con- 
crete Aggregates; Pipe Lines—Protective Coatings. 

CEMENT PLANTS 

See also Cement—Manufacture. 

Arizona. Modern Phoenix Plant Near Clarkdale Supplying 3 
Million-Bbl. Glen Canyon Dam Contract, H.F.UTLEY. Pit & 
Quarry v 52 n 8 Feb 1960 p 90-5. In new dry process cement 
plant of 120,000 bbl capacity, crushed raw materials and 
clinkers are automatically sampled, stored, blended, and re- 
claimed by new method; cleaning of kiln-exit gases is done 
in modern baghouse; dust suppression by Johnson-March sys- 
tem; blending and homogenizing silos; two rotary kilns are 
10- by 12- by 350-ft all-welded units. 


Automation. Automatic Control in Cement Industry, G.FIELD, 
S.R.BARKER. Control v 3 n 21 Mar 1960 p 91-3, Applicability 
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and benefits of automatic control in preparation and burning 
stages of Portland cement manufacture; automatic drying and 
grinding of raw materials; automatic burning in rotary kilns. 


Automatisierung von Zementmahlanlagen, W.KOCH. Zement- 
Kalk-Gips v 12 n 12 Dec 1959 p 554-9. Automation of cement 
grinding plants; automation of grinding installation from 
mill feed bunker to cement silo; if mechanical handling equip- 
ment is installed below ground level, then automation must 
include safety indicators for empty and full condition; in 
order to ensure constant standard composition of feed material, 
automation should be adapted to type of grinding system; 
description of automatic equipment; costs of plant automation 
under German conditions. 


British Columbia. Experience Builds Cement Plant, W.B.LEN- 


HART. Rock Products v 62 n 8 Aug 1959 p 82-7. Description 
of new 1.5 billion bbl per yr cement plant at Vancouver; 
limestone and clay is brought to plant by barge, and clay is 
pumped from barge in form of slurry; French system is 
used for unloading of cement; list of equipment used in 
quarry, crushing plant, clay operations, storage, slurry prep- 
arations, burning, and in clinker grinding. 


Stone, Clay Shipped by Water Route to Lafarge’s Vancouver 
Plant, H.F.UTLEY. Pit & Quarry v 53 n 2 Aug 1960 p 126-9. 
1.5 million bbl capacity plant is located on Lulu Island, near 
Fraser River; quarrying and crushing of ideal quality lime- 
stone; clay is slurried at 50 tph and pumped via 12 in. 1400 
ft long pipe line into tanker barge for delivery at plant 
wharf; kiln is 13 by 426 ft and rides on high reinforced 
conerete arch supports; description of finish milling, storage, 
pee Pee centralized controls and push-button control 
oard. 


California. See Cement Plants—Computer Applications. 
Chimneys. See Chimneys. 
Computer Applications. See also Cement—Manufacture. 


Electronic Computer Controls Cement Production Variables, 
H.F.UTLEY. Pit & Quarry v 52 n 9 Mar 1960 p 86-91. Oro 
Grande, Calif cement plant uses RW300 digital control com- 
puter to indicate most economical and efficient method of 
proportioning materials in storage; there are seven classified 
yaw materials in piles, each representing different analysis 
and cost; total storage capacity is 140,000 tons. 


Magic Memory Solves Raw Mix Problems, L.W.WEEKS. 
Rock Products v 63 n 4 Apr 1960 p 85-9. Use of RW-300 
computer in running mix calculations at Oro Grande, Calif, 
cement plant; information needed is read into computer in 
form of four different data blocks which are ‘“‘source’’, “‘hold- 
ing points’, “sample’’, and “‘file’ data blocks; any change 
in predicted conditions can be taken care of by holding points; 
computer’s memory unit stores about 8000 ‘‘words’”’; capacity 
of computers allow eventual inclusion of control of other 
cement-making processes. 


Dust Problems. Elektrische Entstaubungsanlagen, G.FUNKE. Ze- 


ment-Kalk-Gips v 12 n 5 May 1959 p 189-96. Electrical dust 
precipitation plants; increased efficiency of latest types of 
electric precipitators is discussed; precipitators are larger 
than hitherto, whereby flow velocity of gas is reduced; de- 
scription of electrofilters ; spray electrodes for corona discharge 
and ionization of gases have sharp edges and can even consist 
of barbed wires; condensation electrodes are either plain 
plates or double sheet plates with collecting slits. 


Entwicklungsstand der Gewebeentstauber fuer die Zement- 
industrie, R.LHERRMANN. Zement-Kalk-Gips v 13 n 2 Feb 
1960 p 49-64. Present development of fabric filters for dust 
collection in cement industry; newer types of extraction plant 
in which cleaning of filter tubes is effected by different kinds 
of vibratory action with simultaneous scavenging; return-blow 
fillers; equipment for extraction of dust from mixtures of 
pulverized coal and air; modern flat type filters; fibers used 
for making filter-cloths and different kinds of yarn made from 
fibers. 

Profit Control Includes Dust Control. Rock Products v 63 
n 7 July 1960 p 87-9. At Marquette Cement Mfg Co’s quarry 
and crushing plant at Cartersville, Ga, dust control system 
sprays chemical solution onto crushed limestone wherever and 
whenever dust is created in order to stop wind losses ; chemical 
is special surface-active compound, more effective than plain 
water; piping system distributes solution to four major points 
in crushing operation. 

Staub- und Entstaubungsfragen der Zementschachtoefen, 
G.FUNKE. Zement-Kalk-Gips v 13 n 4 Apr 1960 p 137-44. 
Dust and dust collection problems of cement shaft kilns; 
review of collecting methods; to extract fine dust particles, 
it is necessary to use electrostatic precipitators or high grade 
washing apparatus; precipitators operating on “dry” prin- 
ciple are reliable only if temperature of exit-gases is high 
enough above dewpoint, so that no water can condense; high 
grade washing apparatus and ‘‘wet’’ electrostatic precipitators 
are independent of exit-gas temperature. 


Florida. Lehigh’s Miami Plant Highlights Advanced Theories, 


J.F.HOWER, A.C.LORDI. Rock Products v 63 n 5, 6 May 
1960 p 168, 170, 172, 174. June p 114, 116, 119, 124. May: 
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Electrical features of %& million bbl plant include 69 kv 
incoming utility line and 15,000 kw substation ; neutral resis- 
tance grounded distribution system. June: Radial distribution 
system: installation of plant switchgear and controls in air 
conditioned, pressurized rooms to foil dust; several smaller 
power centers are placed at load concentrations rather than 
use of large, central units; description of 1l-v system. 


Lehigh’s New Miami Plant, W.E.TRAUFFER. Pit & Quarry 
v 52 n 6 Dec 1959 p 76-86. New 2,500,000 bbl plant; quarry 
is entirely under water, and special methods are needed in 
operation; pregrinding is used in raw material preparation ; 
two 475 ft long 12 ft diam kilns comprise heat recovery 
system; use of multiple bins ahead of packers for quick change 
to different types of cement; special dust collectors as allevia- 
tors at packhouse; buildings are on rock foundation; all silos 
and tanks are of slip form construction from ground up. 


Great Britain. Unusual Concrete Storage Building for British 
Cement Works, J.GRINDROD. Pit & Quarry v 52 n 4 Nov 
1959 p 112-13. Construction of reinforced concrete clinker 
hall of novel design for raw material, clinker, and gypsum ; 
materials are handled by overhead gantry crane; material 
deposited in longitudinal pits, with bilateral roadways is 
protected by siding, which is supported by portal frames 
constructed with “free feet.” 


Mexico. Cementos Mexicanos Expands Facilities for Manufacture 
of White and Gray Portland Cement, R.F.BARRERA, Pit & 
Quarry v 52 n 12 June 1960 p 122-5. New plant at Monterey 
produces 2,500,000 bbl per yr white and gray portland cement ; 
four 11 ft 6 in. 400 ft rotary kilns are included; finish grind- 
ers have Smidth internal water spray cooling system; addi- 
tional 10 by 175 ft rotary kiln used exclusively for manufacture 
of white clinker; description of other equipment. 


Michigan. Dundee—Cement’s New ‘“‘Mr. Big’’, T.S.SPICER. Coal 
Utilization v 14 n 9 Sept 1960 p 14-18. At Dundee, Mich, 
cement plant is rated at 6,000,000 bbl/yr; 460 ft long and 16.5 
ft. to 15 ft diam kilns require 200,000 tons of coal per yr; 
firing, dust collection, and wet system of raw materials prep- 
aration. 


For Huron Portland Cement: Sample Control Sparks Fuel 
Economy, D.G.SMELLIE. Rock Products v 63 n 5 May 1960 
p 178, 180, 182, 184. Cement kilns at plant of Huron Portland 
Cement Co, Alpena, Mich consume 5 million dollars worth of 
coal yearly; special coal sampling and sample preparation 
technique; special wall chart flow diagrams in coal sample 
preparation building show employees how to take representa- 
tive samples; sample preparation equipment; laboratory analy- 
sis; liaison with coal producers and suppliers. 


Oklahoma. One Man Controls Two Cement Plants, E.MESCH- 
TER. Rock Products v 63 n 3 Mar 1960 p 80-5; see also similar 
article, by B.C.HEROD, in Pit & Quarry v 53 n 1 July 1960 
p 150-8, 168, 173-4. 3 million bbl wet process plant has two 
12x450 ft gas fired kilns; one man supervises flow of material 
from quarry to packhouse in central control room; television 
peers nuclear density gage provides signal for kiln feed 
control. 


Power Supply. See Cement Plants—Venezuela. 


Saskatchewan. Cement Manufacture in Saskatchewan, I.SPEC- 
TOR. Can Min & Met Bul v 53 n 582 Oct 1960 p 754-8. Single 
kiln plant produces normal portland and sulphate resisting 
cement; general process quarries and flow sheet; limestone and 
elay quarrying, drying, and storage; grinding and blending 
of raw mix; clinker burning, cooling, grinding, and cement 
shipment. 


Texas. Climate and Design Spur Cement Plant Construction, 
E.MESCHTER. Rock Products v 63 n 8 Aug 1960 p 84-90. 
Construction of 1144 MM bb! dry process plant of Southwestern 
Portland Cement Co; dry climate reduced construction time, 
since weathertight buildings were not needed; only mill build- 
ing and kiln control center are completely enclosed; open 
air storage of raw materials and clinker; primary hammermill 
crushing station is rated at 450 tph; flexible kiln feed circuit ; 
gas fired kiln is 1114x400 ft, and burns natural gas. 


Industry Leader Spurs Production Technology, B.C.HEROD. 
Pit & Quarry v 52 n 10 Apr 1960 p 118-21, 123-5. Central 
control at new Houston wet process cement plant of 3 million 
bbl/yr capacity; nine section instrument and control console 
in air conditioned control room controls and regulates entire 
process, including raw grind, burning, finish grind, and 
cement distribution; description of raw milling, kilns and 
coolers, clinker handling, finish milling, cement storage, load- 
ing, and plant construction. 


Southwestern Boosts Capacity with New Texas Plant, B.C. 
HEROD. Pit & Quarry v 53 n 1 July 1960 p 164-9, 172. New 
1,250,000 plant of Southwestern Portland Cement Co at 
Odessa, Tex, is built with provision for future expansion; 
each department has ample room for expansion with no inter- 
ference to present flow; 11 by 400 ft single kiln has thermo- 
couple fuel flow regulation; single pass primary impactor- 
crusher performs with no screens anywhere in flow; use of 
automatic X-ray spectograph and remote control chemist’s 
panels in material analysis, proportioning, and flow regulation. 


CEMENT PLANTS—Continued 


Venezuela. Gas Turbines Power Venezuelan Cement Plants, L. 
WALTER. Rock Products v 62 n 7 July 1959 p 80-2. Four gas 
turbine driven generators are in operation at plant of C.A. 
Cemento Carabobo Sucra for total production of 3600 kw; 
one is dual-fuel unit; alternators are driven at 1500 rpm 
through 4 to 1 ratio reduction epicyclic gears; air-intake 
and exhaust-discharge ducts below turbine floor-level ; natural 
gas is regulated from incoming pressure of 270 psi down to 
140 psi; in other cement plant at Pertigalete four generators 
give 14,100 kw; advantages of gas turbines. 


Wisconsin. ACL Cement Plant Justifies Marquette’s Choice, E. 
MESCHTER. Rock Products v 62 n 12 Dee 1959 p 75-81. 
Lakeside location and commercial advantages made possible 
construction of 1144 million bbl cement plant in downtown 
Milwaukee in spite of high taxes, costly real estate, rigid 
zoning, and air pollution laws; description of plant and 
equipment. 


CEMENT SOIL PAVEMENTS. See Roads and Streets—Soil 
Cement. 


CEMENTED CARBIDES. See Carbides. 

CEMENTING, MINE SHAFT. See Shaft Sinking—Cementing. 
CEMENTING, OIL WELL. See Oil Well Cementing. 
CEMENTITE. See Iron and Steel Metallography. 


CENTRAL STATIONS. See Diesel Electric Power Plants; Hy- 
droelectric Power Plants; Nuclear Power Plants; Power 
Plants; Steam Power Plants. 


CENTRALIZED TRAFFIC CONTROL. See Railroad Signals 
and Signaling—Centralized Control. 


CENTRIFUGAL CASTING. See entries and cross references 
under Foundry Practice—Centrifugal Casting. 


CENTRIFUGAL EQUIPMENT. See Blowers; Centrifuges; 
Clutches ; Compressors ; Disks—Rotating ; Dust Collectors; Ex- 
traction; Fans; Pumps, Centrifugal ; Refrigerating Machinery ; 
Separators—Centrifugal. 


CENTRIFUGES 


Centrifuging, T.A.BARKER. Chem & Process Eng v 41 n 3 
Mar 1960 p 92-7. Survey of developments in manufacture and 
exploitation of centrifuges; introduction of high-speed cen- 
trifuges as alternatives to thickeners and filters in ancillary 
processes in sugar refining are considered; use of centrifuges 
in soap making, refining of vegetable oils and processing of 
animal fats is described. 100 refs. 


Development and Advantages of Multi-Stage Push-Type Cen- 
trifuges. S African Min & Eng J v 71 n 3501 Mar 11 1960 
p 607, 609-10. Centrifuge developed by Escher Wyss, Switzer- 
land, has found applications in coal, sugar, industrial salts, 
quartz and foundry sands industries; four sieve baskets are 
telescoped inside one another and move in axial direction, 
whereby alternate baskets are stationary or subject to pusher 
action; drying process. 

Kapazitaet, Trenneffekt und Dimensionierung von Vollman- 
telschleudern, H.F.TRAWINSKI. Chemie-Ingenieur-Technik v 
31 n 10 Oct 1959 p 661-6. Capacity, separating effect and 
dimensioning of solid-bowl centrifuges; clarification effect of 
rotor can be increased only by increasing length of rotor and 
not by increasing diameter; Stokesian sedimentation in con- 
tinuous flow; sedimentation in centrifuge; strength of cen- 
trifuge rotor. 

CERAMALS. See Powder Metal Products; Powder Metallurgy. 


CERAMIC COATINGS. See Enamel; Enameling; Glazes; Pro- 
tective Coatings—Ceramic. 


CERAMIC KILNS 
See also Brick Kilns. 


Tapered Roller Bearings in Kiln Car Design, R.E.MARTIN- 
SEN. Am Cer Soc—Bul v 39 n 1 Jan 1960 p 7-9. On basis 
of 18-yr experience with tunnel kilns, it is suggested that dead 
axle design utilizing high quality antifriction tapered roller 
bearings provides best service and is, over years, most eco- 
nomical; advantages of design are discussed as well as limita- 
tions it places on design of kiln itself and on lubricants used. 


Electric. Device for Firing Electric Furnaces Automatically, 
G.H.B.LOVELL. Brit Cer Soec—Trans v 59 n 1 Jan 1960 
p 22-4, Diagram shows unit in which time switches and 
energy regulators are used in conjunction with normal tem- 
perature regulator; arrangement provides for furnace to be 
fired automatically to predetermined firing schedule with 
sufficient accuracy for normal ceramic purposes. 

Enkele gegevens en ervaringen betreffende de elektrische 
multi kanaaloven in de keramische industrie, P.F.L.GOOS- 
SENS. Electro-Techniek v 38 n 1 Jan 1960 p 84-7. Exper‘ence 
concerning electric multi-channel kilns in ceramic industry ; 
considerations leading to choice of electrically heated tunnel 
kiln for production of floor tiles; construction and operation of 
kiln ; temperature regulation; recuperation of heat; power 
consumption. 


CERAMIC MATERIALS 


See also Aircraft Materials—Ceramic; Barium Titanate ; 
Building Materials; Ceramie Products; Clay; Crystals—-Ferro- 
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electric ; Electric Insulating Materials—Ceramic; Glazes: Lead 
Compounds ; Magnetic Materials ; Magnetic Materials—Ferrites ; 
Mineral Industry and Resources ; Nuclear Reactors—Materials ; 
Powder Metallurgy ; Protective Coatings—Ceramic ; Refractory 
Materials; Silica; Silicon Carbide. 

Apparent Temperatures Measured at Melting Points of Some 
Metal Oxides in Solar Furnaces, J.J.DIAMOND, S.J.SCHNEI- 
DER. Am Cer Soc—J v 43 n 1 Jan 1960 p 1-3. Measurements 
for AlzO3, TiOz, Nb2Os, Ta20s, La2O3, and Dy203 were made 
using optical pyrometer; apparent temperatures of Al2Os, TiO» 
and Nb2Os were 2025, 1840, and 1496 C respectively, in close 
agreement with melting points as determined by other meth- 
ods; apparent temperatures of other three varied widely and 
bore no relation to their melting points; method therefore 
does not have general utility for measurement of unknown 
melting points. 


Complete Directory of Ceramic Materials. Cer Industry v 74 
n 1 Jan 1960 p 111-40, 143-55, 157, 159, 161-2, 164, 169-70. 
Formulas, physical properties and uses in enamel, glass and 
pottery of all known ceramic materials; arrangement is 
alphabetical according to name of material. 


Determination of Cryolite-Alumina Phase Diagram by 
Quenching Methods, P.A.FOSTER, Jr. Am Cer Soc—J v 43 
n 2 Feb 1960 p 66-8. Phase diagram of system from zero to 
18.5% alumina was determined; no compounds appeared and 
no solid solubility was detected on either side of eutectic; 
eutectic point was established at 10.5 wt % alumina at 961 C. 


Determination of Spectral Emissivity of Ceramic Bodies at 
Elevated Temperatures, G.R.BLAIR. Am Cer Soc—J v 43 
n 4 Apr 1960 p 197-203. Rapid and very simple technique 
using induction heating to obtain spectral, or total, emissivity 
of ceramic material up to its melting point; measurement 
system employs PbS detector, in conjunction with sensitive 
galvanometer; spectral emissivity data are shown for several 
alumina bodies and for three rare-earth oxides, erbium, sama- 
rium, and gadolinium, up to 1700 C. 

Die keramische Industrie in Aegypten—Kennzeichnung ein- 
iger nichtplastischer keramischer Rohstoffe, M.Y.BAKR. Sprech- 
saal v 92 n 23 Dec 5 1959 p 595-600. Ceramic industry in 
Egypt—characteristics of non-plastic ceramic raw materials ; 
information on occurrence of various materials; tables of 
chemical analyses for feldspar, flint, quartz and quartzite, with 
comparative data for same materials from other countries. 

Dielectric Properties of Lead Titanate Zirconate Ceramics at 
Very Low Frequencies, R.GERSON. J Applied Physics v 31 
n 9 Sept 1960 p 1615-17. Dielectric properties determined 
between room temperature and 140 C at frequencies between 
0.1 and 10 eps; relation between real and imaginary compo- 
nents of dielectric constant was found to be linear; data for 
unpoled ceramic and for material which had been poled to 
maximum in piezoelectric activity were quite similar. 

Dysprosium Oxide Ceramics, G.L.PLOETZ, A.T.MUCCI- 
GROSSO, L.M.OSIKA, W.R.JACOBY. Am Cer Soe—J v 43 
n 3 Mar 1960 p 154-9. Nuclear properties of dysprosium have 
aroused interest in physical properties of dysprosium oxide 
and dysprosia based ceramics, and sintering study was made 
of several two component systems; oxides were alumina, ceria, 
niobia, urania, and zirconia; lattice parameters, density, 
shrinkage, thermal expansion, boiling water corrosion resis- 
tance, and compound melting points are reported. 

Effect of Impurities and Heat-Treatment on Ductility of 
MgO, A.E.GORUM, W.J.LUHMAN, J.A.PASK. Am Cer Soc— 
J v 43 n 5 May 1960 p 241-5. Stress-strain curves were 
obtained in flexure and in tension on single crystals; decrease 
in iron content and high temperature heating and rapid cool- 
ing caused decrease in strength and increase in ductility; heat 
treatment of previously deformed specimens increased their 
strength; slip band structures resulting from deformation were 
brought out by chemical etching. 

Electron Microscope Studies of Mullite Development in 
Fired Kaolinites, J.J.COMER. Am Cer Soc—J v 43 n 7 July 
1960 p 378-84. Results indicate that poorly crystallized kaolin- 
ites of small particle size lose their outlines at temperatures 
below that at which mullite phase can be detected by X-ray 
diffraction or by electron microscopy; outline loss may be due 
to flow of reaction products, which is much less on_ well 
crystallized stacks; mullite forms on well crystallized kaolinite 
stacks with orientation related to that of original kaolinite 
crystal. 

Feldspar and Its Influence on Reactions in Ceramics During 
Burning, N.SUNDIUS. Acta Polytechnica Scandinavica (Chem 
including Metallurgy Ser) n 8 1960 29 p. Three different 
varieties, potassium-, sodium-, and lime-feldspar, are distin- 
guished, their physical and crystallographic properties pre- 
sented, and various forms and mixtures in which they are 
found naturally discussed; thermodynamic properties of mix- 
tures of quartz and feldspar are included; some experiments 
regarding effect of different feldspars in ceramic bodies are 
reported. 

High-Temperature Phases from Impure Kaolin Clays, M. 
SLAUGHTER, W.D.KELLER. Am Cer Soc—Bul v 38 n 
12 Dec 1959 p 703-7. Kaolin clays containing from 5 to 75% 
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illite and/or chlorite were fired at temperatures between 600 
and 1510 C; mineral composition is related to phases and 
phase changes developed upon firing. 


High-Temperature Reactions of Clay Mineral Mixtures and 
Their Ceramic Properties :—1, G.W.BRINDLEY, S.UDAGAWA. 
Am Cer Soc—J v 43 n 2 Feb 1960 p 59-65. Kaolinite-mica- 
quartz mixtures with 25 wt % quartz; mineralogy and linear 
shrinkage and porosity of fired compacts of quartz, kaolinite, 
and mica containing 25% of quartz and variable proportions 
of kaolinite and mica were studied in relation to composition 
and firing temperature; procedure for quantitative determina- 
ee components by X-ray diffraction measurements is out- 
ined. 


High-Temperature Reactions of Clay Mineral Mixtures and 
Their Ceramic Properties—2, G.W.BRINDLEY, D.M.MARON- 
EY. Am Cer Soe—J v 43 n 10 Oct 1960 p 511-16. Reactions of 
kaolinite-mica-quartz mixtures compared with K20-Al203-SiO2 
equilibrium diagram; two series of mixtures, of 15 and 35% 
quartz, with kaolinite and muscovite in varying proportions, 
were fired at 1000, 1100, 1200, and 1300 C, for 2-hr periods; 
crystalline phases were measured quantitatively by X-ray 
diffraction and amount of noncrystalline material was esti- 
mated by difference. 


Look at Future. Cer Age v 76 n 4 Oct 1960 p 22-75. Report 
on independent contract research institutes in United States 
and their programs on ceramics: Armour Research Foundation, 
R.F.HUMPHREYS, 22-6; Battelle Memorial Inst, W.DUCK- 
WORTH, 27-32; Franklin Inst, 383-4; Horizons Inc, E. 
WAINER, 35-42; Arthur D. Little, 43-50; Mellon Inst, 51-3; 
Midwest Research Inst, M.H.THORNTON, 54-6; Southern 
Research Inst, W.M.MURRAY, Jr, 57-62; Southwest Research 
Inst, M.GOLAND, 638-6; Stanford Research Inst, E.F.CARTER, 
67-74; Trionics Corp, 75. 

Piezoelectric Properties of Polycrystalline Lead Titanate 
Zirconate Compositions, D.A.BERLINCOURT, C.CMOLIK, H. 
JAFFE. IRE—Proc v 48 n 2 Feb 1960 p 220-9. Detailed data 
are given for piezoelectric, elastic, and dielectric properties of 
lead titanate zirconate ceramic compositions near rhombohe- 
draltetragonal phase boundary; compositions have markedly 
higher electromechanical coupling factors, remanent ferro- 
electric charge, and coercive field, than ceramic barium titan- 
ate. 


Raw Materials for Electronic and New Ceramics. Cer Indus- 
try v 74 n 1 Jan 1960 p 90-101. Arrangement of information 
is alphabetical according to name of material, and analytical 
data, properties and applications are noted; various rare earth 
forms, oxides and intermetallic compounds are included. 


Studies on Lead Titanate Ceramics Containing Niobium or 
Tantalum, E.C.SUBBARAO. Am Cer Soc—J v 43 n 3 Mar 
1960 p 119-22. Dielectric, lattice constant, and thermal expan- 
sion measurements on solid solution ceramics in systems 
PbTiOs-Pbo.sNbO3 and PbTiOs3-Pbo.s TaOs; ferroelectric Curie 
Temperature is lowered to 465 C at solubility limit (2 to 
5% Nb or Ta); creation of cation vacancies, through addition 
of Nb or Ta, is found which seems to facilitate material 
transport and aid sintering; ceramics were obtained with up 
to 91% of theoretical density. 


Thermal Properties of Six Glasses and Two Graphites, C.F. 
LUCKS, H.W.DEEM, W.D.WOOD. Am Cer Soc—Bul v 39 n 
6 June 1960 p 3138-19. Thermal conductivity, linear thermal 
expansion, specific heat, and density values for plate glass, 
Pyrex No. 774, Solex 2808X, Solex “S’’, Grades 7087 and 
GBH graphite, fused silica, and Vycor; calculated values of 
thermal diffusivity are reported for all except graphites; gen- 
eral range is from —250 to about 1000 F; thermal expansions 
and specific heats of graphites were measured to 3000 F and 
thermal conductivities to 1800 F. 


Analysis. See also Refractory Materials—Analysis. 


Note on Determination of Boric Oxide by Modified Wherry’s 
Method, H.BENNETT, W.G.HAWLEY. Brit Cer Soc—Trans v 
59 n 8 Aug 1960 p 315-22. Appreciable errors have been dis- 
eovered in values for boric oxide in frits and glazes as deter- 
mined by Wherry’s process; these are due to hitherto unsus- 
pected alkalinity in titration solution; it is recommended that 
they be overcome by neutralizing alkalinity with hydrochloric 
acid to pH of about 5.3 prior to sodium hydroxide/mannitol 
titration. 

Oxygen Mobility in Polycrystalline NiCr204 and a-Fe20s:, 
W.D.KINGERY, D.C.HILL, R.P.NELSON. Am Cer Soc—J v 
43 n 9 Sept 1960 p 473-6. Oxygen diffusion coefficients were 
determined for polycrystalline samples by exchange measure- 
ments with oxygen gas containing stable isotope 480, using 
mass spectrometer analysis; equations representing oxygen 
diffusion are given; large difference between preexponential 
term and activation energy for these materials suggests that 
different diffusion mechanisms are involved. 


Phase Equilibria in System ZnO-TiOx, F.H.DULIN, D.E. 
RASE. Am Cer Soc—J v 43 n 3 Mar 1960 p 125-31. Sub- 
solidus relations and equilibrium stability at melting tempera- 
tures; quenching, hydrothermal, strip furnace, and_ solid 
state reaction techniques were used; two compounds were 
found: Zn2TiOs, which melts congruently at 1549 C, and 
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ZnTiOs, which dissociates hydrothermally at 945 C to give 
Zn2TiOs; two eutectics were at 1537 C and at 1418 C; loss of 
ZnO by volatilization slightly decreased accuracy of liquidus 
relations; reported solid solutions of TiOz in Zn2TiOs and 
ZnTiOs were not found. 36 refs. 


Studies in Lithium Oxide Systems, B.S.R.SASTRY, F.A. 
HUMMEL, T.Y.TIEN, K.H.KIM. Am Cer Soe—J v 48 n 1, 4 
Jan 1960 p 23-33, Apr p 192-7. Jan: LizO-B2Os-SiO2; since no 
ternary compounds and no solid solution effects were observed, 
subsolidus crystalline assemblages are relatively uninteresting ; 
glasses and relations at liquidus temperatures should be of 
much greater interest, latter, being below 1100 C over much of 
system, demonstrating powerful combined fluxing effect of 
LizO and B2Oz on silica; low melting glasses of great durabil- 
ity can be obtained near high SiOz apex. Apr: Application of 
silicate liquid immiscibility to development of opaque glazes; 
data which can be applied to development of opaque glazes, 
with emphasis on degree of variation of particle size of opacify- 
ing unit which might be obtained; examples show nature of 
opacification, and are suggested as points of departure rather 
than final batch compositions. See Engineering Index 1959 p 
198. 


Ternary System MgO-MnO-Si0e, F.P.GLASSER, E.F.OS- 
BORN. Am Cer Soc—J v 43 n 3 Mar 1960 p 182-40. Two 
peritectic points exist at 1536 and 1538 C at liquid compositions 
of 32 MgO, 5 MnO, 63 SiOz and 36 MgO, 5.5 MnO, 58.5 SiOz; 
each is in equilibrium with rhodonite and high enstatite solid 
solution, third crystalline phase being cristobalite with first 
liquid composition and olivine with second; variation of 
refractive index of glasses which form almost colorless series 
in region of rhodonite and high enstatite fields is plotted. 


X-Ray Study of Solid Solution of TiOz, Fe2O:, and Cr2Os in 
Mullite (3Al203.2Si02), M.K.MURTHY, F.A.HUMMEL. Am Cer 
Soc—J v 43 n 5 May 1960 p 267-73. Study was made by meas- 
uring changes in lattice parameters and unit cell volume; 
synthetic mullite was reacted with up to 12 wt % of oxides at 
temperatures ranging from 1000 to 1700 C; maximum amount 
of solid solution found was 2 to 4% TiO2 at 1600 C, 10 to 12% 
Fe2O3 at 1300 C, and 8 to 10% Cr203 at 1600 C; lattice param- 
eters and unit cell volumes for each solid solution series in- 
creased with increasing amounts of foreign oxide. 30 refs. 


Heat Conductivity. Apparatus for Measuring Thermal Con- 
ductivity of Ceramic and Metallic Materials to 1200 C, W.H. 
SUTTON. Am Cer Soc—J v 48 n 2 Feb 1960 p 81-6. Basic 
components are source for constant flow and temperature 
water, heat source, water calorimeter, and system for moni- 
toring sample temperature gradient and temperature change in 
calorimeter; accuracy is about 1 to 3% at 30 to 300 C and 3 
to 10% at 300 to 1200 C; samples are rods 9 in. long and %4 
in. in diam, or smaller; sample thermocouples can be plugged 
into unit; schematic diagram; curves for alumina, stainless 
steel, and graphite. 


Thermal Conductivity—14, W.D.KINGERY. Am Cer Soc—J v 
42 n 12 Dee 1959 p 617-27. Conductivity of multicomponent 
systems; effect of composition and temperature on thermal 
conductivity of silicate glasses, MgO-NiO, AlzOs-Cr2Os, UOse- 
UO22-ThO2, ZrOo-HfO2-CaO, MgO-Mge2-SiOu, MgO-BeO, Al2O3- 
mullite, MgO-MgA1O;, AleOs-ZrO2, AleOs-glass, and Si-SiC; it is 
concluded that conductivity of polyphase ceramics can be 
predicted if conductivity of each phase, amount of each phase, 
and phase distribution (including pore phase) are known, Pt 
13 indexed in Engineering Index 1957 p 165. 

Metal Bonding. 


Sintering. Influence of Storage Atmosphere on Sintering of 
Zine Oxide Pressings, J HUTCHINGS, J.P.ROBERTS. Brit Cer 
Soe—Trans v 59 n 3 Mar 1960 p 90-7. Pressings of three ZnO 
powders were sintered at 650 C in Oe or A after storing at 
room temperature for periods up to 6 mo in vacuum, dry air, 
air saturated with water vapor, dry Oz, dry Ne and dry CO:2; 
storage in presence of water vapor decreased shrinkage of 
all three powders during sintering in Oz and of one powder 
during sintering in A; possible explanations are discussed. 


CERAMIC OXIDES. See Ceramic Powder Metal 
Products; Powder Metallurgy. 


CERAMIC PRODUCTS 


See also Barium Titanate; Brick; Clay Products; Cutting 
Tools—Ceramic; Dielectrics; Electric Insulating Materials— 
Ceramic; Electron Tubes—Ceramic; Enamel; Foundry Practice 
—Molding; Foundry Practice—Precision Investment Casting ; 
Glazes ; Industrial Wastes—Radioactive Materials; Nuclear Re- 
actors—Materials; Porcelain; Powder Metal Products; Protec- 
tive Coatings—Ceramic; Rockets and Missiles—Materials ; Tile. 


Ceramic Materials Produced from Glass, H.R.LILLIE. Glass 
Technology v 1 n 3 June 1960 p 115-20. Development of photo- 
sensitive glasses and of materials associated with Fotoceram 
and Pyroceram trademarks; fundamental and technical prob- 
lems in their production; properties of two currently standard 
varieties of glass ceramic are compared with those of heat 
resisting glasses and alumina ceramic; some applications of 
glass-ceramics are mentioned. 


See Metals and Alloys—Bonding. 


Materials ; 
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Designing with High-Strength Ceramics. Machine Design 
v 32 n 22 Oct 27 1960 p 122-6. Design recommendations for 
using steatite and high-alumina ceramics where hardness, 
chemical and temperature resistance, and dimensional stability 
are required. 

Effect of Isomorphie Substitutions on Properties of Fluor- 
mica Ceramics, H.R.SHELL. US Bur Mines—Report Investi- 
gations n 5667 1960 40 p. Isomorphically substituted fluormicas 
were prepared by solid state reaction, then hot pressed to give 
polycrystalline ceramics; 144 such products were made, cover- 
ing wide range of substitutions and hot pressing conditions ; 
density, machinability, color, modulus of rupture, apparent 
porosity, wet and dry dielectrie constant and power factor, 
resistivity vs temperature, dielectric strength, thermal ex- 
pansion, thermal stability, and hardness were determined. 


Cleaning. Guide to Sonic Energy Cleaning, T.J.BULAT. Cer 
Age v 76 n 2 Aug 1960 p 24-8. Sonic energy system is 
composed of generator and piezoelectric or magnetostrictive 
transducer; choice of transducer depends directly upon clean- 
ing application for which it will be used; procedure for radio- 
active tracer and microscopic evaluations of effects of sonic 
energy on ceramics and glass; notes on current applications in 
field. 


Decoration. See Glazes. 

Glazes. See Glazes. 

Heat Resisting. See Refractory Materials. 
Machining. See Ceramic Products—Manufacture. 


Manufacture. See also Ceramic Kilns; Powder Metallurgy. 


American Lava Uses Corn Derivative Binder in Ceramic 
Production, R.D.DILLENDER, R.D.WALTER. Cer Industry v 
73 n 4 Oct 1959 p 86-8, 111-12. Mogul, cereal binder combin- 
ing starch and protein, is used in making parts both by 
extrusion and pressing in from 50 to 60% of production of 
technical ceramics; binder is used in precision pieces, which 
range from pin size to 5 in. diam solid rods or 10 in. diam 
hollow pieces with %4 in. wall thicknesses ; functions of binder ; 
dry pressing requirements imposed on binder; contribution to 
wet and dry strengths of parts and to breakage reduction. 

Cement Ceramics, H.J.ROLKE. Cer Age v 74 n 5 Nov 1959 
p 26-9. Possibilities for new or improved products, processes 
and economy, that may be realized with new approach utiliz- 
ing addition of hydraulic cements such as portland cement 
to ceramic body; various types of tile, sewer pipe, hard porce- 
lain, glazed cement asbestos, and refractories are considered. 


Clay Slip Preparation, K.G.TIMM. Cer Industry v 74 n 6 
June 1960 p 78-82, 98-9. Various types and combinations of 
equipment for production of clay slip are considered ; examples 
are given for use of radial propeller blungers at Ohio Brass 
Co in production of ceramie insulating products, and at 
Universal Rundle in producing clay slip for (liquid) casting of 
sanitary ware. 


Differential Thermal Analysis of Kaolinite-Illite Mixtures, 
R.J.W.McLAUGHLIN. Brit Cer Soc—Trans v 59 n 5 May 
1960 p 178-87. Differences which result from intimacy of 
mixing are discussed and it is demonstrated that such curves 
are difficult to estimate quantitatively; application of results 
on effects of packing, and differences between wet and dry 
mixes in manufacture of ceramic products are suggested. 


Factorial Design of Experiments in Ceramics,—2, G.DEAN, 
P.R.JONES. Am Cer Soc—J v 43 n 6 June 1960 p 283-7. 
Extension of work on application of factorial design to study 
of unit operations of semivitreous body formed by extrusion; 
present study considers effect of change in amount of ball 
clay, and determines more accurately optimum particle size 
distribution that would maximize fired modulus of rupture. 
Pt 1 indexed in Engineering Index 1958 p 179. 


For Raw Material and Plant Control Records—Use Charts 
and Graphs, R.E.BRIIX. Cer Industry v 73 n 3 Sept 1959 p 
115-19. Method of promoting better visual control over ceramic 
raw materials and processes; 11 charts show method of re- 
cording test and plant data used by tile producing plant. 


How to Use Ball Clays in Ceramic Industry, C.M.LAMP- 
MAN. Cer Industry v 73 n 4, 5 Oct 1959 p 89-91, 184, Nov p 
82-5. Oct: Properties of ball clays and how they affect use of 
clay in variety of whiteware products. Nov: Use of ball clays 
in semi-vitreous dinnerware; procedure for substituting new 
ball clay for one facing pit depletion. 


Method for High-Intensity Dispersion of Clay, R.R.WEST 
R.E.GOULD, L.B.COFFIN, J.F.LUX. Am Cer newer Vv 39 
n 1 Jan 1960 p 1-6. Laboratory and plant data on use of 
Kady Mill, manufactured by Kinetic Dispersion Co, Buffalo, 
NY, which causes montmorillonite to be de-agglomerated from 
kaolinite with consequent doubling of relative viscosity of 
clay slip and improved plastic working properties; plasticity, 
relative viscosity, pH, and rate of filtration data for several 


ball clays and china clays dispersed in mill are compared with 
blunged clays. 


New Device to Measure Casting-Rate, J.BARTA. Brit Cer 
Soe Trans v 59 n 4 Apr 1960 p 99-106. New device for meas- 
uring casting rate of slips consists essentially of plaster of 


Metallizing. 


Testing. 
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Paris slab which forms base of glass container to which 
burette is attached; determination consists in filling container 
and burette with slip; water absorbed by plaster is read at 
time intervals and finally thickness of cake is measured; 
examples show how apparatus can be used to determine effect 
of viscosity on casting rate, all other factors being kept 
constant. 


Obrabotka steatitovoi keramiki shlifovaniem, K.F.ROMA- 
NOV, I.G.GRINCHENKO. Stanki i Instrument v 31 n 5 May 
1960 p 31-3; see also English translation in Machines & Tool- 
ing v 31 n 5 1960 p 31-4. Grinding of steatite ceramics; re- 
sults of investigation to determine optimum conditions for 
machining cylindrical, formed components made from ce- 
ramics based on tale with hardness of Re 50-55; rough and 
semi-finish grinding should be carried out using KZ wheels 
on ceramic bond, and finish grinding on diamond wheels. 


Organic (Temporary) Binders for Ceramic Systems, S. 
LEVINE. Cer Age v 75 n 1, 2, 3 Jan 1960 p 39-42, Feb p 
25-8, 32-6, Mar p 29-30. Analysis of binders available for 
ceramic bodies, glazes and enamels, and ceramic colors. Jan: 
Gums; algins. Feb: Starches and dextrins; water soluble poly- 
vinyl alcohol resins; acrylics; sodium carboxymethyl cellulose; 
methylcellulose; wax emulsions. Mar: Lignosulphates. 


Role of Surface Tension in Determining Certain Clay- 
Water Properties, W.C-ORMSBY. Am Cer Soc—Bul v 39 n 8 
Aug 1960 p 408-12. Review considers stretched membrane 
theory, evidence pointing to its validity, and other data which 
cannot be explained by it; it is concluded that general accept- 
ance of theory, either in original or modified form, may not 
be justified, surface tension and forces do not seem to be of 
primary importance, that attractive and repulsive forces are 
mainly electrokinetic and that ionie interactions between clay 
and liquids can alter behavior. 


Simplified Whitewares Control Test, R.WEST. Am Cer Soc 
—Bul v 39 n 8 Aug 1960 p 413-18. Simple control test has 
been devised for measuring rate of filtration (or casting), 
surface reactivity to ions, and surface area of clays or white- 
ware bodies; small laboratory filter press is only equipment 
required, and calculations may be used by non-technical 
personnel; day to day variations in clay caused either by 
changes in composition, milling, or additions become evident, 
and proper corrections can be made. 


Steingut und Glasuren, M.LENGERSDORFF. Sprechsaal v 
92 n 16 Aug 20 1959 p 417-20. Earthenware and glazes; in- 
fluence of fluxing agent factor-temperature relationship, co- 
efficient of thermal expansion, and base-acid ratio; tables show 
data for various factors and also compositions for pottery, 
china and vitreous porcelain bodies and glazes. 


Transfer Molding of Complex Alumina Shapes. Cer Age 
v 74 n 6 Dee 1959 p 16-21. Procedures used in production of 
high alumina ceramics for insulators, coil outlets and other 
electrical and mechanical parts at Scintilla Div, Bendix 
Aviation Corp, Sidney, NY; parts are produced in both ton- 
nage and experimental quantities, at rates of 30-160/hr de- 
pending on intricacy of part and number of die cavities; basic 
body ingredients are aluminum oxide, tri-calcium penta 
aluminate, and silica, all of -325 mesh; schematic shows design 
of split mold for single cavity molding of right angle insula- 
tor. 


What Causes Color Differences in Ceramics? H.D.CARTER. 
Cer Industry v 73 n 5, 6 Nov 1959 p 61-70, 85, Dec p 66-72, 
v 74 n 2 Feb 1960 p 52-5, 72, 75. Nov: Methods and instru- 
ments for evaluating color; comparison of variations in 
Ostwald hues, using C.I.E. (Commission Internationale de 
l’Eclairage) method and Hunter color difference meter. Dec: 
Effect of processing on color of products such as tile, sanitary 
ware, etc. Feb: Color measurements in evaluation of produc- 
tion variables. 35 ref. 


Metallizing of High-Al2O3 Ceramics, E.P.DENTON, 
H.RAWSON. Brit Cer Soc—Trans v 59 n 2 Feb 1960 p 25-37. 
Chemical reactions that occur during metallizing of ceramics 
prior to making of vacuum tight ceramic-to-metal brazed 
joints of type used in high power, high frequency transmitting 
tubes and some types of terminal seal; minor constituents in 
ceramic are important; acidic oxides, such as SiOz, are of 
greater importance when metallizing by Mo-Mn technique, and 
basic oxides such as MgO when using MoO: technique; best 
results are obtained with ceramic material of fine grain size. 


See also Building Materials—Testing. 


Electrified Particle Inspection, R.BENTLEY. Brit J Non- 
Destructive Testing v 1 n 1 July 1959 p 18-20. Application of 
phenomenon of static electricity to testing of ceramic mate- 
rials; it consists of blowing fine particles of tale through 
tube of insulating material, particles becoming charged elec- 
trostatically ; problem of locating crack in glazed insulator or 


CERENKOV COUNTERS. 
CERIUM 
See also Glass Manufacture—Raw Materials. 


Higher Purity Ingot Cerium from Molten Salts, B. PORTER, 
E.S.SHEDD, C.WYCHE, J.D.MARCHANT, R.G.KNICKER- 
BOCKER. J of Metals v 12 n 10 Oct 1960 p 798-801. Based 
on experimental results obtained at Reno Metallurgy Research 
Center of US Bureau of Mines, evaluation of several critical 
factors in electrowinning of cerium from molten salts is 
presented. 


Metallurgical Laboratory Data on Reduction and Refining 
of Ceric Oxide and Cerous Fluoride to Cerium Ingot. E.MOR- 
RICH, J.DARRAH, E.BROWN, C.WYCHE, W.HEADRICK, 
R.WILLIAMS, R.G.KNICKERBOCKER. US Bur Mines— 
Report Investigations n 5549 1960 86 p. Preparation of anhy- 
drous cerous fluoride for preparation of cerium metal by 
lithiothermic reduction and for electrowinning bath constitu- 
ent; fluoride electrolytes; electrowinning cell and electrode 
assembly; lithiothermic reduction and vacuum refining; elec- 
trical conductivity of cerium metals. 


Phase Transformations in Cerium, C.J.McHARGUE, H.L. 
YAKEL, Jr. Acta Metallurgica v 8 n 9 Sept 1960 p 637-46. 
Study made to establish conditions under which various phases 
appear, and to investigate nature and kinetics of transforma- 
tions. 88 refs. 


Technology of Bastnasite, J.S.BERBER, V.E.SHAW, A.C. 
RICE, R.E.LINDSTROM, D.J.BAUER. US Bur Mines—Report 
Investigations n 5599 1960 20 p. Bastnasite, natural fluo- 
earbonate of cerium group affords abundant and high grade 
source of lighter rare-earth elements; gangue is separated by 
calcination; combination of classical chemical, ion exchange, 
and solvent extraction techniques are used for obtaining in- 
dividual rare-earth elements; electrolytic oxidation followed 
by extraction with tri-n-butyl phosphate yields 95% of cerium 
at 99% + purity. 

CERIUM IRON ALLOYS 


Sur les alliages fer-cérium, F.GAUME-MAHN. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 8 Aug 1960 
p 638-42. Cerium iron alloys; microscopic examination and 
electric resistance measurements on alloys with 0.1-28% iron 
confirm R.VOGEL’s 1917 diagram for this composition range, 
i.e., existence of mixture of free Ce and CeFez eutectic, but 
no solid solution. 


CERMETS. See Carbides; Gas Turbines—Materials; Metals and 
Alloys—Heat Resisting; Nuclear Reactors—Materials ; Powder 
Metal Products; Powder Metallurgy. 


CESIUM 
See also Rockets and Missiles—Propellants. 


Availability of Cesium for Ion Rockets, R.GREENWOOD. 
Min Eng v 12 n 5 May 1960 p 482-3. Present production is 
sporadic; geochemical distribution; distribution of cesium in 
rocks and minerals; potential ore deposits in Southwest Africa, 
Sweden, Southern Rhodesia, and Manitoba; applicability of 
lepidolite and beryl. 

Decay of 144Ce, N.J.FREEMAN. Phys Soe—Proc v 74 n 478 
pt 4 Oct 1959 p 449-56. B, y and internal conversion electron 
spectra of “4Ce were studied with magnetic spectrometer, 
scintillation counter and coincidence techniques; internal 
conversion coefficients of 80 kev and 133 kev y-rays were 
measured; four partial 8 spectra were observed and new evi- 
dence was found for level at 166 kev in Pr nucleus; no 
evidence was found for 95 kev and 145 kev y-rays in decay. 


CHAINS AND CHAIN DRIVE 


Verhalten von Rundstahlketten bei statischer und schwel- 
Jender Beanspruchung, K.WELLINGER, A.STANGER. VDI 
Zeit v 101 n 31 Nov 1 1959 p 1425-31. Behavior of round 
steel open link chains under static and fatigue stresses; test 
results show effects of steel composition and heat treatment, 
welding method used, and shape of links; location of fracture 
in link caused by different stressing is indicated. 

Manufacture. Production of Cable Chains. Welding & Metal 
Fabrication v 28 n 1 Jan 1960 p 2-8. New plant installed by 
Brown, Lenox & Co, for making heavy flash butt welded 
high tensile steel chain cable of even stronger design than cast 
type; shop layout and equipment; heating, bending, welding, 
heat treating and testing operations described. 


Standards. Alloy Steel Chain Grade 60. Brit Standards Instn— 
Brit Standard n 3113 1959 17 p. Standard relates to electric- 
ally welded alloy steel short link chain Grade 60 for general 
lifting purposes; size range is from % in. to 2 in.; standard 
specifies material, heat treatment, dimensions and _ tolerances, 
workmanship, inspection, marking, proof (nondestructive) 
loading for whole chain, and breaking and energy absorption 
(destructive) tests for samples. 


See Counters—Cerenkov. 


block of glass is considered; method is also finding use to | Testing. Application of Cumulative Fatigue Damage Theory to 

develop cracks which appear in Stresscoat Brittle Lacquer Practical Problems, W.F.HOFMBISTER. SAE—Trans v 68 

Testing. 1960 p 274-81. Indexed in Engineering Index 1959 p 200 from 
Transportation. See Freight Handling—Ceramic Products. SAE Paper n S163. 


CHALCOPYRITE. See Copper Deposits. 


; istand -Alloye— 
CERAMIC TO METAL BONDING. See Metals and “Alloys CHANNEL BLACK. See Carbon Black. 


Bonding. 
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CHANNELS. See Canals; Flow of Water—Open Channels ; 
Rivers; Stream Flow. 

CHARCOAL. See Wood Products. 

CHARTS. See Graphic Methods; Maps and Mapping. 

CHEMICAL ANALYSIS 

See also Catalysts—Analysis; Chlorine; Clay—Analysis ; 
Coal—Analysis; Coke—Analysis ; Electroplating—Solutions ; 
Feedwater Analysis; Gas Analysis; Ion Exchangers ; Leather 
—Chemistry ; Lubricating Oil—Analysis; Metals Analysis ; Ore 
Analysis; Petroleum Analysis; Radioactive Materials— 
Tracers; Sewage Analysis; Spectrometers; Spectrum Analy- 
sis; Sugar—Chemistry; Water Analysis; X-Ray Analysis. 
Evaluation of Chemical Analyses on Two Rocks. W.J.YOU- 

DEN. Technometrics v 1 n 4 Nov 1959 p 409-17. Published 
example of controlled study is reviewed with consideration 
given to participation laboratories in evaluation of analytical 
results; use of modal value, mean of all of results, and mean 
based upon consensus of more or less closely clustered values ; 
scatter diagrams of results for each determination and sepa- 
rate one made for each rock; problem of selection of results 
is approached by extension of familiar scatter diagram; pur- 
pose is to pick subset of laboratories and use results from 
laboratories for evaluating analytical results. 


Keeping Sample Lines Hot, E.A.HOUSER. Control Eng v 
7n 6 June 1960 p 123-5. Prime requirement in getting repre- 
sentative sample from process to analyzer is to prevent con- 
densation of high boiling point components; method for heat- 
ing sample lines by steam. 

Nuclear Magnetic Resonance Applications, H.RUBIN. IRE 
—Trans on Indus Electronics PGIE-11 Dee 1959 p 9-15. Nu- 
clear magnetic resonance absorption techniques permit rapid, 
nondestructive measurements to be made with precision 
equivalent to routinely applied classical methods; physical 
principles, instrumentation, characteristics of NMR spectral 
line, and applications of NMR analyzer are discussed. 


Potassium Trithiocarbonate Reagent as Substitute for Hy- 
drogen Sulphide in Inorganic Qualitative Analysis, K.N. 
JOHRI. J Sci & Indus Research v 18B n 10 Oct 1959 p 430- 
3. Use of specified reagent as substitute for H2S was investi- 
gated and new analytical method developed; reagent has 
quick precipitation reaction, striking color reactions, and its 
use as cation precipitant in aqueous solution makes it possible 
to reduce contamination of laboratory atmosphere appreciably. 


Statistiske metoder i kjemiske analyser, P.GOTAAS. Tids- 
skrift for Kjemi, Bergvesen og Metallurgi v 19 n 6 Oct 15 
1959 p 131-3. Statistical methods for chemical analysis; gen- 
eral principles of various methods are examined relative to 
their application in analytical procedures. (English Sum- 
mary). 


Theory of Radiation as Applied to Chemical Analyses, C.O. 
BADGETT, E.J.FREEH. ISA—Proec Preprint 22-H60 for meet- 
ing Feb 1-4 1960 4 p. Proper selection of radiation sources, 
detectors and amplifiers and relation of their capabilities to 
instrument parameters to give maximum sensitivity to meas- 
urement. 


Trace Analysis and its Application at NRL, S.H.CRESS, 
O.R.GATES. Report of NRL Progress Oct 1960 p 5-17. Defini- 
tions pertinent to trace analysis, scope of activities that de- 
mand such analyses, tools and techniques required; some 
specific applications, with details for analysis of high purity 
iron for more than 50 trace impurities and collection and 
measurement of airborne toxic dusts, are described. 


Apparatus. See also Chemical Analysis—Balances; Chemical 
Plants—Instruments; Chemical Processes—Control; Mass 
Spectrometers. 


Digitizing Print-Out Mechanism, D.H.SIMMONDS, R.J. 
ROWLANDS. Analytical Chem v 32 n 2 Feb 1960 p 256-9. 
System capable of automatically carrying out simple mathe- 
matical conversions; construction of digitizing print-out 
mechanism which automatically converts from linear to loga- 
rithmie scale readings given by self-balancing photometer; 
although specific application is described, print-out mechanism 
is general and versatile in its application and could in many 
instances replace type of potentiometer recorder currently in 
use. 


Experimental Model of Phase Fluorometer, A.M.BONCH- 
BRUEVICH, I.M.KARAZIN, V.A.MOLCHANOV, V.I.SHIRO- 
KOY. Instruments & Experimental Techniques (English trans- 
lation of Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 
p 231-4. Finalized laboratory model of new phase fluorometer, 
phasemeter section of which has resolution of 0.1, which cor- 
responds to 2.10-% see at modulation frequency used; sensi- 
tivity to light is such that emissions many orders of magni- 
fade weaker than that of fluorescein in alkali can be meas- 
ured. 


Fluorometry at Low Chopping Frequencies, A.M.BONCH- 
BRUEVICH, V.P.KOVALEV. Instruments Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 227-30. Phase-sensing device of 
LF fluorometer, designed to measure fluorescence life-times 
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in 10-8 to 10-7 range by phase methods; discussion of modula- 
tion method as aid to fluorometry. 


Multi-Frequency Phase Fluorometer with Double Frequency- 
Changing, S.F.KILIN, G.P.PROSIN, I.M.ROZMAN. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 p 234-6. 
Details of phasemeter system, extended by adding units to 
perform phase measurements at 8, 12, 15, and 20 Mc; some 
results for plastic phosphors. 


Near-Infrared Process Analyzer for Liquid Samples, G.J. 
HECHT, J.A.EDINBORGH, V.N.SMITH. Instrument Soc 
America—J v 7 n 2 Feb 1960 p 40-4. Principles of operation 
and description of apparatus, which analyzes liquids directly, 
needing no vaporizer with its attendant sampling problems ; 
water sensitivities of 1 to 10 ppm are possible in aromatics, 
alcohols, ketones and many other organics widely used in 
chemical and petroleum processes. 


Radiometrische Absorptionsanalyse, L.WIESNER. Brennstoff- 
Chemie v 40 n 9 Sept 23 1959 p 273-8. Radiometric absorption 
analysis; possibility of elementary chemical analysis by means 
of methane flow counter as radiation detection instrument. 


Testing of Glass Volumetric Apparatus, J.C.HUGHES. US 
Bur Standards—Cir n 602 Apr 1959 14 p. Specifications and 
tolerances are stated for glass volumetric apparatus of pre- 
cision grade; detailed information is given as to dimensions, 
graduations, inscriptions, and tolerances for burets, pipets, 
flasks, cylindrical graduates, and certain kinds of special ap- 
paratus; description of test methods used and directions for 
submitting apparatus are included. 


Use of Thermistors in Ebullioscopic Determination of 
Molecular Weights, J.G.van PELT. Philips Tech Rev v 20 n 12 
1958-59 p 357-61. Determination of molecular weight of 
chemical compounds used to verify whether compound intended 
has been obtained after completion of synthesis; resistance 
thermometer equipped with resistance element having high 
negative temperature coefficient is capable of providing greater 
accuracy than Beckmann thermometer, in molecular weight 
determinations which make use of phenomenon of boiling 
point elevation; circuit diagram. 


Balances. Automatic Recording Electromagnetic Balance, K.A. 


LINCOLN. Rev Sci Instruments v 31 n 5 May 1960 p 587-9. 
Linear and stable simple recording weighing balance can be 
operated over 0- to 100-mg range as moisture sorption balance 
and as flash pyrolysis weight-loss balance; weight hanging at 
one end of lever arm is equilibrated by counter torque result- 
ing from armature carrying electric current flowing perpendic- 
ular to magnetic field; current is supplied from d-c amplifier 
which is controlled by light falling on phototube; components 
are interconnected in feedback loop. 


Calibration of Weights Built Into a Balance, J.W.HUM- 
PHRIES. Australian J Applied Science v 2 n 8 Sept 1960 p 
360-73. Description of method which facilitates calibration of 
weights built into balances provided with mechanical means 
for changing weights; method does not require removal of 
weights from balance; some criteria are established for 
selecting satisfactory built-in weight system, and three systems 
which satisfy criteria are included. 


Etude et realisation d’une thermobalance fonctionnant sous 
pression, P.BASTIEN, M.COLOMBIE. Metaux Corrosion-In- 
dustries v 34 n 411 Nov 1959 p 447-50. Development of thermo- 
balance operating under pressure; apparatus designed by au- 
thors is described; example of variation of weight obtained on 
mild steel sample in carbon dioxide atmosphere under pressure 
of 6 kg/em?, at 375 C. 


Gas Balance with Magnetic Detent, M.D.SENIN, Yu.M. 
MOROZOV, T.F.KARPOVA. Instruments Experimental 
Techniques (Translation of Pribory i Tekhnika Eksperimenta) 
n 1 Jan-Feb 1959 p 130-2. Construction of quartz balance for 
evaluation of isotopic content of hydrogen or density of radio- 
active gases; in balance, detained by means of permanent 
magnets, danger of contaminating gases under investigations 
by products of isotopic exchange or of radiolysis of vacuum 
lubricants used for sealing-off detaining devices, is eliminated. 


Novel Displacement Detector and Its Application in Record- 
ing Thermobalance, J.C.VAN DER BREGGEN, H.J.WOUTER- 
LOOD. J Sci Instruments v 37 n 8 Aug 1960 p 297-300. 
Operation of transducer is based upon differential capacitor ; 
variations in capacitance are made to produce directly d-c vol- 
tage corresponding in sign to sense of deflection of balance 
beam; examples of application in automatic apparatus for 
thermogravimetric analysis; sensitivity of instrument can be 
varied in nine steps to give full-scale deflections from 10 to 
5000 mg. 


Torsion Balance Measurements with Molecular Beams, D.W. 
BASSETT, A.J.B.ROBERTSON. Brit J Applied Physies v 10 
n 12 Dee 1959 p 534-8. Torsion balance described for meas- 
uring momentum carried by molecules in molecular beam with 
intensity of about 10!* mol/s or more in which beam struck 
vane suspended on platinum fiber 3 in diam; balance can 
be used at elevated temperatures; at room temperature, meas- 
urements of balance deflection were made to 1 part in 500; 
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Polarographic. 


Spectrographic. 
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investigation was made of intensity of molecular beam of 
carbon dioxide formed by fairly simple molecular-beam gen- 
erator. 


See also Air Pollution—Analysis. 


Gas Chromatography, S.DAL NOGARE. Analytical Chem v 
32 n 5 (Annual Rev) Apr 1960 p 19R-25R. Review is confined 
to literature dealing with gas chromatography which has 
appeared subsequent to review of C.J.HARDY, and F.H.POL- 
LARD, J Chromatog 2, 1 (1959); packed columns, capillary 
columns ; detection; specialized operation. 244 refs. 


In-Process Gas Chromatography, E.E.ESCHER. Chem Eng 
v 66 n 15 July 27 1959 p 113-18. Evaluation of process 
separating mixture components by flushing them past station- 
ary phase for which they have varying absorption affinities ; 
features are: low cost, simplicity, precision, and wide applic- 
ability ; instrument, which comprises operating controls, re- 
corder in instrument panel and analyzer can analyze gas or 
volatile liquid or solid; comparison of chromatograph, mass 
spectrometer, and infrared stream analyzers for price, sim- 
plicity, maintenance, stability, interference, calibration, ver- 
satility, ete. 


New and Versatile Gas Chromatograph for Research Labora- 
tory, J.M.KLAASSE, W.HAMPTON. ISA—Proc Preprint 6- 
H60 for meeting Feb 1-4 1960 16 p. Instrument combines op- 
tional use of thermistor, tungsten filament, or RF discharge 
ionization detector, gas sampling valve, microsyringe, or micro- 
capsule injection at injection temperatures up to 540 ©, and 
oven, containing both columns and detector cells, which can 
be operated at 500 C; thermistor detector maintains high 
sensitivity up to 800 C, at which temperature detector cell 
temperature regulation is better than plus or minus 0.005 C. 


Precision Gas Chromatograph for Use in Works Labora- 
tories, H.OSTER. Siemens Rev v 26 n 5 July 1959 p 141-8. 
Design features of device lending itself to both qualitative 
and quantitative analyses; under normal working conditions, 
sensitivity of 10 ppm is attained; error in case of quantitative 
analysis is within limts of 1%. 


Response of Thermal-Conductivity Cells in Gas Chromatog- 
raphy, L.J.SCHMAUCH, R.A.DINERSTEIN. Analytical Chem 
v 32 n 3 Mar 1960 p 343-52. Performance of detectors for gas 
chromatography to measure changes in composition of flowing 
gas was investigated, thermal-conductivity cell response was 
measured for series of binary gas mixtures under variety of 
temperatures of cell and sensing element; equation for re- 
sponse is derived employing cell factor and thermal conduc- 
tivity factor, and explains effects of changing carrier gas, 
composition of gas mixtures and temperatures. 


Sorbtsionnye metody razdeleniya bariya i radiya, alyuminiya 
i galliya, tsirkoniya i gafniya, B.N.LASKORIN, V.S.UL’- 
YANOV, R.A.SVIRIDOVA, A.M.ARZHATKIN, A.I.YUZHIN. 
Atomnaya Energiya v 7 n 2 Aug 1959 p 110-16. Sorption 
methods for separation of barium from radium, aluminum 
from gallium, and zirconium from hafnium; how effectiveness 
of chromatographic separation methods can be raised by using 
complex-forming substances capable of reducing active con- 
centration forces in ions subjected to separation; efficiency 
of improved method is 15 to 60 kg/hr per m® of scale. 


Continuous Analysis by Polarographiec Methods, 
W.J.PARKER. Instrument Engr v 3 n 1 Apr 1960 p 12-20. 
Applications in industrial measurement ; methods for batch and 
continuous sampling, and for direct product analysis ; applica- 
tions in process control; techniques of potential selection and 
control, and procedures for current amplification, recording 
and controlling; typical industrial applications utilizing com- 
puters for comprehensive plant control. 


Polarographic Analysis and Process Control, D.C.MUNRO. 
Automation Progress v 5 n 5 May 1960 p 140-2, 154. Alterna- 
tive techniques which show promise in overcoming difficulties 
and time lags in use of polarographic control in continuous 
plant analysis. 

See also Petroleum Analysis—Chromatographic ; 
Spectrum Analysis. 


Crystallographic Aspects of Extra Reflections in X-Ray 
Suscirochemical Analysis, N.SPIELBERG, J.LADELL. J Ap- 
plied Physics v 31 n 9 Sept 1960 p 1659-64. In X-ray analysis, 
given crystal monochromator can give rise to higher-order 
reflections of incident wavelength; identification of undesirable 
reflections and their dependence upon choice of various angu- 
lar divergence parameters, on wavelength, and on selection 
and orientation of topaz and quartz crystals discussed in terms 
of instrumental figure of reflection and detecting volume in 
reciprocal space. 


ie Flammenspektrometrie als Verfahren der modernen 
Pee casnen Analyse: J.FISCHER, R.KROPP. Glastechnische 
Berichte v 33 n 10 Oct 1960 p 380-7. Flame spectrometry as 
method for modern chemical analysis; analysis of alkalis and 
alkaline earths is discussed; causes of disturbances due to 
foreign substances in flame and their dependence on apparatus 
conditions are studied; applications of flame spectrometry 
are considered, including reference to its use for glass analysis. 


CHEMICAL ANALYSIS—Continued 


Laue Spectrometer for Multichannel X-Ray Spectrochemical 
Analysis, J.LADELL, N.SPIELBERG. Rev Sci Instruments 
v 31 n 1 Jan 1960 p 23-9. Method for making use of Laue 
diffraction technique rather than Bragg symmetric technique 
in design of multichannel X-ray spectrochemical analysis in- 
struments; method uses only one analyzing crystal, but with 
individual detectors for simultaneous registration of relative 
eraounits of elements in sample; experimental tests of prin- 
ciple. 


Near-IR Spectrometer Analyzer, A.M.BARTZ. Instruments 
& Control Systems v 33 n 3 Mar 1960 p 458-60. Plant-stream 
double-beam spectrometer analyzer operates in near infrared, 
uses lead sulphide photoconductiye detector, electric ratio 
recording, reflection grating for dispersing element, germanium 
filter to remove higher orders, and magnetically-operated 
sealed-glass switch rectifiers; features of apparatus used to 
analyze for 25% n-propyl alcohol in n-hexane. 


Titration. Continuous Gas Titration Analyzer for Fluorine, 
C.W.WEBER. Analytical Chem v 32 n 3 Mar 1960 p 387-91. In 
many continuous processes, need has existed for control of 
fluorine in feed and/or effluent streams; principles of con- 
tinuous automatic fluorine analyzer, developed to meet re- 
quirements of simple, low cost instrument having short 
response time and precision of about plus or minus 1% abs; 
instrument is capable of automatic control of processes ; prin- 
ciples of instrument are applicable to analysis of other gases. 


New Back-Titrimetric Method for Determination of Zinc 
Using Methyl Red as Adsorption Indicator, T.NASU. Tohoku 
Univ—Faculty of Eng—Technology Reports v 24 n 1 1959 p 
1-10. Solution containing zine ions can be back titrated by 
zine chloride solution after excess of potassium ferrocyanide 
solution has been added, using methyl red as indicator; pH 
changes in titration and schematic diagram of circuit used for 
titration is also reported. 


Precise Coulometric Titration of Acids and Bases, J.K. 
TAYLOR, S.W.SMITH. US Bur Standards—J Research (Phys- 
ics & Chem) v 638A n 2 Sept-Oct 1959 p 153-9. Apparatus 
and techniques described for titration of acids and bases by 
constant current coulometry; precision and accuracy of 
method are indicated by titrations of benzoic acid, potassium 
acid phthalate, adipic acid, hydrochloric acid, and sodium 
carbonate; standard deviations of plus or minus 0.008% were 
obtained which indicate method reliability is equal to or 
exceeds that of classical analytical procedures. 


CHEMICAL APPARATUS. See Calorimeters. 
CHEMICAL COMPOUNDS. See Chemicals. 
CHEMICAL ENGINEERING 


See also Electrochemistry ; Thermodynamics; also all sub- 
ject headings beginning with Chemical and Chemistry. 

For these Quantities, How to Estimate Engineering Proper- 
ties, W.R.GAMBILL. Chem Eng v 66 n 25 Dec 14 1959 p 
169-72. Methods and equations for estimating refractive 
index, polarity and normality, parachor, liquid phase expan- 
sion and compressibility, heat capacity, diffusion coefficients 
and thermal conductivity of gases, and liquids. 47 refs. 


Calculations. See Chemical Processes—Calculations. 


Computer Applications. See Chemical Plants—Instruments ; 
Chemical Processes—Control. 


Education. Einbau der Physikalischen Chemie in die Ausbildung 
der Verfahrens-Ingenieure, E.WICKE. Chemie-Ingenieur-Tech- 
nik v 32 n 1 Jan 1960 p 48-9. Fitting physical chemistry into 
education of process engineers: lectures in physical chemistry 
over two semesters covering thermodynamics of mixed sys- 


tems, chemical equilibrium, structure of matter, reaction 
kinetics. 
Low Temperature. See Low Temperature Engineering. 
Research. See Chemical Laboratories. 


CHEMICAL EQUIPMENT 

See also Centrifuges ; Chemical Analysis—Apparatus ; Chem- 
ical Plants; Chemical Processes; Dewars; Distilling Appara- 
tus; Evaporators; Extraction; Filters; Flow Meters; Heat 
Exchangers; Mass Spectrometers; Mixers; Separators. 

Efficient Flash Photolysis System, R.J.CHARLSON, H.HAR- 
RISON, R.HARDWICK. Rev Sci Instruments v 31 n 1 Jan 
1960 p 46-8. Apparatus for studies of photochemical kinetics 
consists of flash tube of annular design, jmproved flash 
circuitry, and photomultiplier enabler circuit, and is capable 
of fast delivering of large number of photons into absorption 
cell (viz about 6x101® photons/ec with about 5 usec 1/e time 
and 50 usec total decay time). 


Absorption Towers. See Distilling Apparatus. 


Aluminum. See Chemical Equipment—Materials. 


See Chemical Analysis—Balances. 


Condensers. Die Prinzipien der Berechnung von Verdunstungs- 
verfluessigern und Verdunstungskuehlern, P.BERLINER. 
Chemie-Ingenieur-Technik v 32 n 2 Feb 1960 p 97-9. Principles 
of calculation of evaporative condensers and evaporative 
coolers; process of heat transfer in evaporative apparatus 


Balances. 
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CHEMICAL EQUIPMENT—Condensers—Continued 
with closed cooling system is very complicated, because three 
different material flows are mutually superimposed ; need for 
simplifying method of calculation; proposals for selection of 
indices and method of integration. 


Control. See Chemical Processes—Control. 

Copper. See Chemical Equipment—Materials. 

Corrosion. See also Chemical Equipment—Materials; Metals 
Corrosion. 


Application of Anodic Protection in Chemical Industry, D.A. 
SHOCK, O.L.RIGGS, J.D.SUDBURY. Corrosion v 16 n 2 
Feb 1960 p 99-102. Design requirements of anodic protection 
system; process is applicable to highly conductive solutions 
which exhibit property of establishing passive range with 
metal in question; effects of temperature, type of alloy and 
economic aspects of system discussed; data presented to show 
that used with 18/8 stainless steels, anodic protection process 
could be applied to HNOs3, HsPOs, NaOH, Als(SOs)2 and NH 
NOs solutions. 


Proper Design Voids Equipment Corrosion, A.WACHTER. 
Chem Eng v 67 n 4 Feb 22 1960 p 162, 164, 166. Applying 
simple principles of corrosion in design and operation of equip- 
ment; extra wall thickness as corrosion allowance; handling 
shutdowns; dissimilar metal problems; waster spool for re- 
placement; sacrificial anode; concentration-cell corrosion ; 
avoidance of separate phases; relief of residual and fabrication 
stresses; corrosion fatigue; cavitation corrosion. 


Costs. See Chemical Plants—Costs. 


Inspection. Inspection of Plant and Equipment for Chemical 
Industry, R.K.YOUNG,. Quality Engr v 24 n 3 May-June 1960 
p 84-8. Case is made to justify inspection by purchaser, and 
factors that should influence degree of inspection are con- 
sidered which include consequence of deviation or error, nature 
of equipment, quality control and quality reputation of 
manufacturer, urgency of work, and time available to Inspec- 
tor; Management problems with inspection. 


Manufacture. Les problemes de soudure dans l’industrie chimi- 
que, H.GERBEAUX. Soudage et Techniques Connexes v 14 n 
3-4 Mar-Apr 1960 p 107-15. Welding problems in chemical 
industry; two questions discussed are design of welded struc- 
tures and problems posed by welding metallurgy ; recommenda- 
tions given with regard to details of assembly of flanges, 
nozzles, intermediate ends, tube plates, double shells and 
supports; effect of superheating, hardening, residual welding 
stresses as well as that of working, aging and heat treat- 
ments considered. 


Use of Welding in Chemical Plants in U.K.A.E.A., F.S. 
DICKINSON, B.WATKINS. Brit Welding J v 7 n 10 Oct 
1960 p 643-51. Welding fully austenitic stainless steels; avoid- 
ing ‘critical mass’ is unique problem facing designers of chem- 
ical plant for processing of spontaneously radioactive mate- 
rials; welding of Inconel and Monel which are used for 
chemical plant handling hydrofluoric acids; metallurgical 
studies resulting from operational experience. 


Materials. See also Chemical Equipment—Corrosion; Chemical 
Equipment—Manufacture. 


Brick-Lined Process Equipment, D.THOMPSON. Chem Eng 
v 67 n 4, 6 Feb 22 1960 p 129-34, Mar 21 p 161-4, 166. Feb 
22: Article outlines basic principles and is directed to process 
engineer concerned with shaping of equipment; table and 
drawings. Mar 21: Range of combinations and shape possi- 
bilities that are available; diagrams. 


Criteria for Selecting Metals Used in Chemical Plants, 
G.A.NELSON. Metal Progress v 77 n 5 May 1960 p 80-8, 134, 
164, 166, 172, 174. Survey of eight chemical plants and nine 
oil refineries was conducted to determine extent to which 
material failures have contributed to plant maintenance; two 
outstanding categories of problems established are tempera- 
ture and corrosion; metals or equipment can fail in 60 ways; 
most failures traced to metallurgical phenomena. Abstract 
of author’s report on “Residual Stresses in Heat Exchanger 
Tubes” is inserted in this article. 


Materials of Construction for Chemical Plant—PVC, J.A. 
RHYS. Chem & Process Eng v 41 n 5 May 1960 p 183-5, 187, 
189. Survey of polyvinyl chloride, its production processes 
and compounding materials including plasticizers and ex- 
tenders, stabilizers, fillers, pigments and lubricants; fabrica- 
tion by extrusion and calendering, welding and machining; 
properties ; successful pipe installations carry sulphur dioxide, 
hydrochloric, sulphuric, and nitric acid, chlorine, ammonium 
hydroxide; material also used for ducting and tank linings, 
process towers, reaction vessels, rotary drum filters, and fan 
impellers. - 


Materiaux spéciaux employés dans J’industrie chimique. 
Revue Universelle des Mines v 16 n 2 Feb 1960 p 37-130. 
Special materials used in chemical industry; papers at inter- 
national meeting in Liege, Belgium, Apr 1959. Corrosion 
resistance of materials, J.BIGEON, 87-54; Special steels, R. 
BERGER, 55-76; Special low temperature steels, P.ZEHR- 
INGER, 77-80; Special cast irons, P.LEMAL, 81-5; Noble and 
rare metals, MEYLL, 86-96: Corrosion in petroleum industry, 


Nickel. 


Pumps. 
Reactors. 


CHEMICAL EQUIPMENT—Continued 
P.AMGWERD, 97-101; Use of copper and its alloys, J. 
SCHOOFS, 102-10: Aluminum, H.FROIDEVAUX, 110-21: 
Welding problems in chemical industry, H.GERBEAUX, 121- 
30. 


Neuere Nickellegierungen im chemischen Apparatebau, W. 
KATZ. Warkatelfe. 3 Korrosion v 11 n 6 June 1960 p 357-69. 
Newer nickel alloys for chemical apparatus; review of cor- 
rosion resistance, high temperature resistance, mechanical 
properties, and fabrication of Ni-Mo, Ni-Mo-Cr, and Ni-Cr- 
Fe-Mo alloys (Hastelloys, Inconels) and of nickel, mostly based 
on literature; unpublished data by G.N.FLINT and H.GRAE- 
FEN. 


Selecting Aluminum Alloys for Process Equipment, R.L. 
HORST, Jr. Matls in Design Eng v 51 n 5 May 1960 p 130-5. 
Standard wrought aluminum alloys for chemical and process 
equipment listed; corrosion factors to consider; cost compari- 
son with other materials. 


Stainless Steels and Nickel-Containing Alloys in Chemical 
Industry, J-HINDE. Australian Inst Metals—J v 4 n 2 Aug 
1959 p 103-13. Discussion of use of nickel, certain high nickel 
alloys and austenitic chromium nickel stainless steels ; particu- 
lar reference made to recent developments in materials and 
procedures, which have extended usefulness of nickel contain- 
ing materials in chemical plants; metallurgical aspects of 
welding employed in construction of chemical equipment. 
29 refs. 


Stainless Steels in Chemical Industry, P.BACHMANN. Cor- 
rosion Technology v 7 n 7 July 1960 p 199-203. Corrosive 
action of soluble and insoluble chemicals, and of gases in 
ease of stainless steels; intercrystalline corrosion; it is con- 
cluded that 18/8 stainless steels are excellent alloys for chemi- 
cal industries, but they should not be used with reducing 
agents, halogenides and sulphuric acid. 


Titan als Werkstoff fuer den chemischen Apparatebau, H. 
van KANN, A.POLLANZ. Werkstoffe u Korrosion v 11 n 8 
Aug 1960 p 465-73. Titanium as material for chemical 
apparatus; summary of present state of developments; me- 
chanical properties and corrosion resistance of titanium, par- 
ticularly to attack by chlorine ions; fabrication of titanium 
parts, with emphasis on welding, including discussion of 
properties, and testing, of welded seams; examples of applica- 
tions, design factors, costs. 


Titanium and its Alloys for Chemical Plant, B.J.CON- 
NOLLY. Light Metals v 23 n 268, 269 Sept 1960 p 235-7, Oct 
p 286-8. Sept: Mechanical and physical properties, corrosion 
resistance and fabrication of titanium. Oct: Examples of 
titanium equipment such as pumps, valves, heat exchangers, 
lined vessels, and dryers; anodizing jigs and heating coils for 
electroplating industry; nuclear chemical processing; com- 
pressor valve plates and springs; costs. 


Verwendung von Edelmetall im Apparatebau, M.WITTUM. 
Metall v 14 n 9 Sept 1960 p 897-901. Use of precious metals 
as structural material in chemical apparatus; discussion deals 
mainly with silver, to lesser extent with gold and platinum; it 
is concluded that use of precious metals is justified where re- 
quirements for purity of product and long life of apparatus 
are high; principal advantage, compared with other corrosion 
resistant metals, is complete recovery of precious metal from 
outworn apparatus. 


See Chemical Equipment—Materials. 
See Chemical Equipment—Materials. 
See Chemical Equipment—Materials; Pumps. 


See also Aircraft—Electronic Equipment; Chemical 
Processes—F luidization ; Chemical Processes—Irradiation. 


Analysis of Chemical Reactor Stability and Control—4, 
D.J.NEMANIC, J.W.TIERNEY, R.ARIS, N.R.AMUNDSON. 
Chem Eng Science v 11 n 8 Nov 1959 p 199-206. Mixed 
derivative and proportional control; previous analysis of 
reactor stability and control is extended to show new fea- 
tures which arise when derivative mode is added to propor- 
tional controller. Pt 3 indexed in Engineering Index 1958 
p 182 from v 7 n 8 1958 issue. 


Designing Reactors for Operation, M.S.BASS. Chem Eng 
v 67 n 15 July 25 1960 p 125-6. With chart, it is possible to 
check anticipated hourly requirements for operating person- 
nel, investigate size of vessel in terms of reactor feed rates 
needed for good operating practice, and determine allowable 
concentration deviation in reactor vessel and errors permis- 
sible in controlled feed streams to reactor; two sample 
problems are solved. 


Flow Patterns in Agitated Vessels, A.B.METZNER, J.S. 
TAYLOR. A.I.Ch.E. J vy 6 n 1 Mar 1960 p 109-14. Method 
was essentially one of photographing illuminated trace par- 
ticles in horizontal and vertical planes of light and deter- 
mining velocity distribution of fluid; fluid shear rates were 
found to be directly proportional to rotational speed of im- 
peller; high rates of shearing and power dissipation oceur 
close to impeller in mixing equipment, 


Fluidized-bed Reactor Studies, W.G.MAY. Chem Eng Pro- 
gress v 55 n 12 Dec 1959 p A9-56. Scaling up reaction results 
from small to large size fluid beds is important and difficult 


Plastics. 
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problem; flow behavior in large units differs from that in 
small units substantially; experimental approach to this 
problem; tracers used to evaluate gas-solids contacting; 
mathematical model developed for use in experiments and 
applications to chemical reaction results. 


For Gas-Phase Reactors, Design for Control of Tempera- 
ture, F.G.SHINSKEY. Chem Eng v 66 n 20 Oct 5 1959 p 
143-6. Successful control of exothermic gas reactions de- 
pends on consideration of heat transfer limitations as well as 
kinetics and control system dynamics; procedure shows how 
to size heat-transfer surface, linearize process, choose coolant 
flow, flow pattern, and inlet temperature. 


Guide to Controlling Continuous-Flow Chemical Reactors, 
O0.A.SOLHEIM. Control Eng v 7 n 4 Apr 1960 p 107-14. Syn- 
thesis of control systems for single stirred-tank reactors by 
deriving and applying proper transfer functions, relating 
product concentration to inlet reactant concentration and 
reactant flow; use of concepts of relative transfer function 
and deviation-ratio curve to compare alternate control 
schemes. 


Kjemiske reaktorers dynamikk, O.A.SOLHEIM. Tidsskrift 
for Kjemi Bergvesen og Metallurgi v 20 n 1 Jan 30 1960 p 
5-13. Chemical reactor dynamics; complete set of transfer 
functions developed for single stirred tank reactor, chain 
of stirred tank reactors in cascade, and tubular reactor; 
reaction is first order isotherm; use of “‘linearizing technique” 
applied to both ordinary and partial differential equations, 
is demonstrated; numerical example comparing various reac- 
tor types. 


On Control of Dynamic Fixed-Bed Catalytic Reactors, 
H.DEANS, L.LAPIDUS. ISA—Proe Preprint 7-H60 for meet- 
ing Feb 1-4 1960 6 p. Control problems associated with static 
or dynamic behavior of packed bed reactors; details of new 
model for representing reactor, and implications of this 
model for control purposes. 


Performance of Flow Reactors at Various Levels of Mix- 
ing, A.CHOLETTE, J.BLANCHET, L.CLOUTIER. Can J 
Chem Eng v 38 n 1 Feb 1960 p 1-18. Chemical flow reactors 
studied include models in which partial mixing and piston 
flow are present and others which involve partial mixing 
and short circuit; curves show either variation of conver- 
sion with mixing level at given values of residence time, or 
relative residence times for given conversion; graphical meth- 
ods of solution are proposed. 42 refs. 


Remarques sur la cinétique des réactions entre gaz avec 
eatalyseur liquide et sur le fonctionnement de réacteurs a 
barbotage, A.BELLIER. Génie Chimique v 82 n 6 Dec 1959 
p 158-64. Remarks on kinetics of reactions between gases 
with liquid catalyst and on working of bubbling reactors; 
kinetic reaction between gases, in presence of liquid catalysts, 
is influenced by natural shaking which facilitates exchange 
of local material between phases and determines general 
movement of liquid phase; example involving use of soluble 
and insoluble reagents is given. 


Silver. See Chemical Equipment—Materials. 
Steel. See Chemical Equipment—Materials. 
Titanium. See Chemical Equipment—Materials. 
CHEMICAL INDUSTRY 


See also Chemical Plants—Costs; Paper and Pulp Indus- 
try; Petroleum Industry; Rubber Industry; Textile Industry. 


Chemical Economics—Tool in Market Analysis, R.W. 
SCHRAMM. Chem Eng Progress v 56 n 2 Feb 1960 p 51-4. 
How chemical engineering economics can join with market 
analysis to establish some of parameters in market; considera- 
tion of setting selling price, make or buy decisions, sizing 
and locating plant; hypothetical problems solved using given 
principles. 20 refs. 


Canada. Heavy Chemicals in Canada. Chem & Process Eng 
v 40 n 11 Nov 1959 p 895-6. Features of Canada’s production 
of heavy chemicals, fertilizers and petrochemicals; two major 
factors behind accelerated growth during past 20 yr are spur 
provided by war and fast expansion of metal-mining, pulp 
and paper, and iron and steel industries; acids, alkalis and 
salts, coal-tar distillation, compressed gases, fertilizers, plas- 
tics, synthetic rubber, explosives; petrochemicals. 


Congo. Les industries chimiques au Katanga, van de WERVE 
de SCHILDE. Chimie & Industrie v 83 n 1 Jan 1960 p 18-20. 
Chemical industries in Katanga; reasons which governed de- 
termination of activities of Societe Generale Industrielle et 
Chimique du Katanga (SOGECHIM); sulphuric acid; fatty 
acids; glycerin; sodium chlorate. 


CHEMICAL LABORATORIES 


How to House Process Development, G.W.SCHUSTEK, Jr. 
Chem Eng v 67 n 3 Feb 8 1960 p 127-30. Design problems in 
planning building adequately housing all functions of proc- 
ess-development organization at Whiting Research Laboratory, 
Whiting, Ind; functions to be performed in building are: 
pilot plant operation, laboratory work, and office and desk 
work; type of building used to accommodate various func- 
tions is described; safety devices in laboratory wing. 


CHEMICAL LABORATORIES—Continued 


Equipment. See Chemical Analysis—Balances ; Chemical 
Equipment; Chemical Plants—Instruments; Distilling Ap- 
paratus. 


Radioactive. Design Considerations for Radiochemical Labora- 
tory in Industry, L.C.SCHWENDIMAN. SAE—Paper n 181B 
for meeting June 5-10 1960 14 p. Design requirements with 
regard to necessary space for work area, isotope storage, 
instrument and change rooms, offices, solvent storage, and 
lunch room; ventilation and air conditioning requirements ; 
use of various hood designs, gloved boxes and other safety 
features; fire protection; provisions for radioactive waste 
disposal; recommendations made. 


Dounreay ‘Hot’? Laboratory, D.W.COLLINS, J.W.WOODS. 
Nuclear Eng v 5 n 45 Feb 1960 p 75-6. Important facility 
associated with fast breeder reactor at Dounreay, enables on- 
the-spot metallurgical tests on active elements from reactor; 
difficulty of handling highly radioactive specimens with 
safety, and standard of reliability required of equipment, as 
well as necessity for providing for servicing in situ, pre- 
sented challenging problems; final design of Irradiated Fuel 
Element Laboratory evolved by United Kingdom AEA in 
collaboration with Pye Group, of Cambridge. 


Seventh Hot Laboratories and Equipment Conference Apr 
7-9 1959. Nuclear Congress, Cleveland, Ohio, 1959 460 p. 
Design, Construction, and Equipment of New Components 
Development Hot Cell Facility at Atomics International, 
J.M.DAVIS, B.H.WEBB, 1-18; Laboratory for Nuclear Re- 
search by Petroleum Company, J.R.WHITE, E.O.GUERNSEY, 
R.W.LAFERTY, 19-30; High-Level Radiochemistry Facility, 
R.W.DASCENZO, K.H.HAMMILL, 30-40; Design of Indus- 
trial Radioisotope Laboratory, E.W.COLEMAN, D.T.GREEN, 
L.Van GELDEREN, 41-54; Portable Hot Laboratory, E. 
MESTRE, S.TROUVE, R.RAPIN, 55-70; Building of Facility 
for Handling of Kilocurie Amounts of Gamma _ Emitters, 
Ph.GERMOND, 71-80; Intermediate Level Radiochemistry 
Hot Cell, P.F.MOORE, 81-6; Low Cost 100 Curie Facilities, 
A.J.GAWIN, R.A.BLOMGREN, 87-96; Georgia Nuclear Labo- 
ratories, R.A.THOMPSON, C.E.VIVIAN, L.A.WILLIAMS, 
97-108; Fuel Element Examination Facility for Plutonium 
Recycle Test Reactor (PRTR), W.S.KELLY, 109-19; Gamma- 
Ray Induced Electrical Discharge in Radiation Shielding Win- 
dow, V.CULLER, 120-8; Measurements Through Hot Cell 
Window Using Optical Tooling, A.A.ABBATIELLO, 129-38; 
KAPL Statice Corrosion Test Facility, W.F.NIEBUHR, 139-44; 
Equipment for Microscopic Observation of Radioactive Mate- 
rials, R.L.SEIDENBERG, 145-52; P.R.E. Lighting Installa- 
tion, G.GUSTOVICH, 153-62; Design Criteria for Heavy- 
Duty Master-Slave Manipulator, D.G.JELATIS, 163-8; Recti- 
linear Manipulator BNL Model 4, L.G.STANG, Jr, 169-76; 
French Master Slaves, P.PESENTI, G.CHEREL, 177-82; Ma- 
chines and Tools for Use at West Milton Fuel Service Facil- 
ity, B.B.BIGGS, 186-98; Dry Storage Facility for Irradiated 
Material, S.O.LEWIS, S.E.DISMUKE, 199-206; Creep Test 
Facility for Irradiated Samples, R.F.STEARNS, 207-12; De- 
sign and Operation of Combination Wet Cut-off Wheel and 
Milling Machine, E.C.LUSK, R.F.BURIAN, 214-18; Use of 
Commercial Equipment for Analytical Chemistry by Remote 
Control, J.J.McCOWN, W.R.SOVEREIGN, R.P.LARSEN, 
219-26; Magnetic Couplings for Totally Sealed Systems, A. 
OLTMANN, 229-31; Remotely Controlled Drop-Weight Test 
Machine for Brittle Fracture Studies, L.B.STEELE, J.R. 
HAWTHORNE, 232-8; Remotely Operated Charpy Test Ma- 
chine for Radioactive Specimens, J.RLHAWTHORNE, L.E. 
STEELE, 239-46; Wet Cutoff Saw for Remote Use, R.F. 
STEARNS, 247-51; Spectrometer Positioning Device, W.A. 
PATE, 252-5; Physiology and Toxicology of Plutonium, 239, 
W.H.LANGHAM, 256-75. 41 refs; Radiological Safety Prob- 
lems Associated with Alpha Emitters, D.D.MEYER, 276-83; 
Plutonium Handling Hazards, T.S.CHAPMAN, 284-91; Los 
Alamos Alpha-Gamma Cells, J.R.LILIENTHAL, 292-304; 
Proposed High-Radiation-Level Examination Laboratory, S.E. 
DISMUKE, 305-12; 90-Curie CO*? Irradiation Unit, A.L. 
RIEGERT, J.W.T.SPINKS, 315-24; Progress in Technology 
of Gamma Irradiation with Multikilocurie Cobalt-60 Sources 
for Scientific, Industrial and Medical Research, O.F. JOKLIK, 
325-38; Cobalt-60 Irradiation Facility at Department of 
Mines and Technical Surveys, Ottawa, R.E.CARSON, B.I. 
PARSONS, 339-48; Design and Construction of 10,000 Curie 
Cobalt-60 Gamma Radiation Facility, AJDANNO, M.OMURA, 
H.HOTTA, H.KIRAKAWA, G.TSUCHIHASI, I.YAMAGUCHI, 
349-60; Multipurpose Agricultural Cobalt-60 Irradiator, H.J. 
TEAS, 361-70; Gamma Irradiation Facility Employing Hight 
Spent MTR Fuel Elements, P.J.MANNO, 371-86; Techniques, 
Equipment and Methods of Operation Used at KAPL Radio- 
active Materials Laboratory Remote Metallography Cell, B.D. 
WEMPLE, 387-96; Liquid Waste Disposal Methods at Bettis 
Hot Laboratory, W.L.BRYANT, L.M.BEHR, 397-401; Fuel 
Rod Fabrication Device, T.A.-GOLDING, D.JANEVES, M.A. 
FALLANDY, F.E.VONDERAHE, K.L.MATTERN, 402-8; Dis- 
assembly and Sampling of Irradiated EBW R Fuel Sub- 
assembly, C.F.REINKE, L.S.MARKHEIM, 409-18; Dynamic 
Corrosion Facility for Irradiated Fuel, K.R.LHUNTER, 419-23; 
Radioactive Material Handling, A.L.MAHARAM, R.R. 
FOUSE, 424-32; Hydrostatic Burst Test on Irradiated PWR 
Fuel Elements, J.H.BOWLING, 433-8; Analytical Service for 
Homogeneous Reactor Test, U.KOSKELA, L.G.FARRAR, J.E. 
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ATTRILL, J.L.MOTTERN, 439-44; Designing Equipment for 
Underwater Facilities, J.K.FIGENSHAU, G.C.KELLY, 445-56; 
In-Reactor Testing of Fuel Elements, D.C.KAULITZ, 457-60. 


Ventilation. See Ventilation—Laboratories. 
CHEMICAL MILLING. See Etching. 
CHEMICAL PLANTS 


See also Chemical Equipment; Chemical Industry ; Chemical 
Processes; Hydrogen Peroxide; Natural Gasoline Plants; 
Oxygen—Manufacture; Petroleum Refineries; Rubber Fac- 
tories. 

Construction Digest 1959. Indus & Eng Chem v 52 n 1 Jan 
1960 p 73A-84A. Progress in chemical plant construction 
during 1959; company and location, cost, and products tabu- 
lated for 229 items; product index. 


Accident Prevention. See also Chemicals—Safe Handling; Ra- 
diation—Hazards. 


Criticality Problems in Chemical Plant Design, G.R.HALL. 
Nuclear Power v 4 n 42 Oct 1959 p 97-9, v 5 n 45 Jan 1960 
p 118-21. Oct 1959: Safe design is modern approach to 
criticality control in plants handling fissionable materials; 
review of factors influencing safe design, such as mass and 
volume of fissionable material, neutron leakage, reflection of 
neutrons by surroundings, effect of neutron absorbers in 
solution, and interaction of fissionable systems. Jan 1960: 
Experiments at Dounreay on influence of materials used in 
processing, and some dangers in typical processes. 


Future of Chemical Safety, A-H.CHRISTIAN. Indus & Eng 
Chem v 52 n 1 Jan 1960 p 113A-15A. Accident prevention 
factors involving plant location, process safety, material han- 
dling and transportation, fire prevention and fire fighting, 
mental aspects of safety, and personal protective equipment ; 
severity minimization. 

New Process Gets Ultimate Safeguards. Chem Eng v 67 n 
15 July 25 1960 p 68, 70, 72. Union Carbide Chemical’s 10- 
million-lb/yr plant at Institute, W Va, incorporates two main 
processing steps; oxidizing acetaldehyde to peracetic acid, 
reacting peracetic acid with olefins to make wide range of 
epoxides; two dangerous chemicals, acetaldehyde monoper- 
acetate and peracetic acid are produced in first step and 
necessitate safety precautions outlined; only simultaneous 
or sequential failure of several independent safety devices 
could possibly result in dangerous situation. 


Statistical Model for Evaluating Reliability of Safety Sys- 
tems for Plants Manufacturing Hazardous Products, L.B. 
KAHN. Technometrics v 1 n 3 Aug 1959 p 293-307. Technique 
for determining probability of failure of plant manufacturing 
hazardous product such as chemical plants and petroleum 
refineries; mathematical model developed can assist in 
proper selection of plant hazard control systems and provide 
means for economic evaluation of incremental risk protec- 
tion; example using simplified plant given. 

Automation. See Chemical Processes—Control. 
Compressors. See Compressors. 


Computors. See Chemical Plants—Instruments; Chemical Proc- 
esses—Control. 


Costs. See also Chemical Plants—Maintenance and Repair. 


Capital Cost Estimates for Process Industries, J.W.HACK- 
NEY. Chem Eng v 67 n 5, 7 Mar 7 1960 p 113-30, Apr 4 
119-34. Independent procedures for estimating individual por- 
tions of project costs such as general procedures, equipment, 
and material estimating and design and field expense are 
examined; contingency allowances; fitting estimating method 
to needs. 


Chemical Plant Cost Breakdown, J.E.HASELBARTH, J.M. 
BERK. Chem Eng v 67 n 10 May 16 1960 p 158. Cost dis- 
tribution for three process categories and variation that may 
be expected between small and large installations; table based 
on investigations of some 70 plants in Gulf Coast area, as well 
as on previously published data. 

Cost Estimating Process Instruments and Automatie Con- 
trol Equipment, M.STOGENS. Brit Chem Eng v 5 n 2 Feb 
1960 p 99-102. Methods of estimating cost of instrumentation 
and automatic control equipment for project; tables. 


Costing in Chemical Industry. Chem & Industry n 52 Dee 
26 1959 p 1612-19, n 1 Jan 2 1960 p 3-10. Symposium papers 
as follows: Dee 26 1959: Capital Budgeting and Estimating, 
J.K.STEWARD, 1612-16; Capital Cost Control During Actual 
Project, A.F.GAWLER, 1616-19. Jan 2 1960: Requirements 
for Costing System, A.J.TATTERSFIELD, 3-6: Standard 
Costing and Budgetary Control, A.J.LATHAM, 6-10. 

Estimate Manufacturing Costs, R.M.BERRY. Chem Eng v 
67 n 13 June 27 1960 p 123-4, 126. Simplified scheme for esti- 
mating manufacturing cost of chemical which does not in- 
volve capital; theoretical derivation of equation for finding 
conversion cost; number of process steps is one measure of 
complexity; conversion cost is actually made up of fixed 
costs, variable costs, and utilities; estimated cost of making 
Diuril, pharmaceutical made by Merck. 

Estimating Future Costs, W.COPULSKY, R.CZINER. Chem 
Eng Progress v 56 n 2 Feb 1960 p 46-9. How to anticipate 


CHEMICAL PLANTS—Continued 


costs of developing and operating chemical process plants ; 
forecasting methods include historical trend analysis, corre- 
lation analysis, survey of executive and business opinions ; 
economic conditions; sample estimate. 

Hints for Cost Estimation from Flow Schemes, M.L.STOOP. 
Indus & Eng Chem v 52 n 1 Jan 1960 p 101A-3A. Method of 
cost estimation used in Europe; contractor’s cost estimate 
form lists all of minor items that are frequently overlooked 
in estimating; costs of other direct materials based on 
carbon steel equipment are expressed as percentages of proc- 
ess equipment costs. 

Process Equipment Nomograph, S.M.WALAS, C.D.SPANG- 
LER. Chem Eng v 67 n 6 Mar 21 1960 p 173-4, 176. Data 
given for most equipment needed in process industries; for 
other equipment whose cost is known to vary as 0.6 or 0.7 
power of size or capacity, chart permits cost prediction if 
single size-cost relation is available; nomograph chart. 

Project Cost Control, W.G.CLARK. Am Assn Cost Engrs— 
Bul v 1 n 5 Dee 1959 p 84-6, 95. Information on system de- 
veloped at Dow Chemical Co, Pittsburg, Calif, which utilizes 
accurate estimate, detailed chart of accounts, good project 
cost analysis, standard cost control forms and accurate pro- 
ject definition; sample forms show cost estimate breakdown 
and cost control sheet. 


Use Capital Ratio, L.LLYNN, R.F.HOWLAND. Chem Eng 
v 67 n 3 Feb 8 1960 p 131-6. Method, which uses ratio of 
fixed investment capital to annual sales volume to provide 
management with tool for screening for investment alterna- 
tives and order of magnitude capital cost estimates; example 
and ecaleulation methods given; method provides data relative 
to trends in capital ratio, keeps investment/sales in line, and 
shows errors in estimates. 


Design. See also Chemical Plants—Accident Prevention. 


Bench Scale Pilot Plant, D.E.GARRETT. Chem Eng Prog- 
ress v 55 n 9 Sept 1959 p 44-8. Advantages of bench-scale 
units are economy of expense, time, floor space, head room 
and chemicals; disadvantages are greater scale-up factor be- 
tween pilot and plant units, possible incomplete coverage of 
operating techniques and other problems; difficulty of precise 
design of plant equipment, and handling difficulties; use for 
crystallization, absorption, heat exchange, and complex proc- 
ess studies. 


Pilot Plant Building for Small Seale Operations, C.C.JAPS. 
Indus & Eng Chem v 52 n 1 Jan 1960 p 9-12. Building de- 
signed to house pilot plant which must deal with wide range 
of problems and yet collect process data on smallest practical 
scale; special emphasis was placed on layout of work areas, 
placement of services, safety features, and flexibility to future 
needs, including expansion; after 2 yr of operation, facility 
has proved highly satisfactory. 


Rational Method of Layout from Process to Plant, D. 
THOMPSON. Chem Eng v 66 n 24, 26 Nov 30 1959 p 69-74, 
Dec 28 p 73-6. Nov 30: Step-by-step procedure that makes 
plant layout functional, orderly and certain. Dec 28: Particu- 
lar methods to use in actual plant layout. 


Equipment. See Chemical Equipment. 
Instruments. See also Automatic Control; Chemical Analysis— 


Apparatus; Chemical Equipment; Chemical Plants—Costs; 
Chemical Processes—Control; Flow Meters; Liquid Level In- 
dicators ; Mass Spectrometers. 


Automation and Control Engineering in Canada—Corrosion 
Problems in Chemical Plant Instrumentation. Eng J v 43 n 
5 May 1960 p 86-9. Handling of materials which are either 
very corrosive, or very dirty, or present explosion hazard; 
paper considers ways in which instrument engineer can over- 
come difficulties which arise when measuring process variables 
such as pressure, liquid level, and chemical composition; in- 
fluence of corrosive plant conditions on choice of electrical 
control equipment. 


B.t.u. Recorders in Process Cotnrol, R.F.WALL. Indus & 
Eng Chem v 51 n 7 July 1959 p 71A-2A. How Btu measure- 
ment is useful in power plants, refrigeration systems, and 
chemical plants; it is computed from temperature difference 
of stream, rate of flow, heat capacity, density, and instrument 
constants; analog computer is applicable; use of several 
instruments or complete Btu meter; accuracy limited by flow 
measurements; best application is on water stream across 
heat exchanger; process-control accuracy limited by random 
heat transfer. 


Guide to Process Instrumentation. Brit Chem Eng v 5 n 2 
3 Feb 1960 p 114-19, Mar p 198-200, 202, 204, 206, 208. Tabu- 
lation of instruments for following measured or controlled 
variables: temperature, rate of flow, liquid level, moisture, 
oxygen concentration, pressure, density or specific gravity 
(liquid), process stream analysis; list of instrument and 
automatic process control equipment makers. 


Installing and Housing Instruments for Easy Maintenance 
C.F.SCHNEIDER. Instrument Soc America—J vy 7 n 5 May 
1960 P peat Sensi cerarions involved in planning of process 
control system for two new production lines of Armstro 
Cork Co, Lancaster, Pa. “iad 
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Laboratories. 
Lubrication. 
Maintenance and Repair. 


Painting. 
Pilot Plants. 
Pipe Lines. 


CHEMICAL PLANTS—Continued 


Messtechnik und Automatik in der Chemie, J.HENGSTEN- 
BERG. Regelungstechnik v 7 n 10 Oct 1959 p 338-43. Meas- 
uring techniques and automation in chemistry ; discussion of 
basic problems encountered during installation and operation 
of measuring and regulating equipment in chemical manufac- 
turing plants. 31 refs. 


New Developments in Stream Analysis, V.H.ADAMS, D.J. 
FRAADE. IRE—Trans on Indus Electronics PGIE-11 Dec 
1959 p 1-9. Four commonly used continuous process stream 
analyzers and their application are discussed; these include 
ah spectrometry, refractometry, gas chromatography, and 
moisture. 


Rate Instruments for Maintenance, A.T.SHERMAN. Chem 
Eng v 67 n 6 Mar 21 1960 p 178, 180-2. Proper evaluation 
can help reduce instrument portion of rising plant-mainte- 
nance costs; optimum goal of instrument maintenance pro- 
gram should be to insure that all of instrumentation is 
available and operable when and as demanded by production 
requirements; items contributing to high instrument main- 
tenance costs; graphs. 


Stream Analyzer Dynamics, R.L.GRANTOM, J.O.HOUGEN, 
G.E.DREIFKE. Control Eng v 7 n 5, 7 May 1960 p 113-15, 
July p 104-8. How dynamic errors can result from stream 
temperature and composition changes and from instrument 
servosystem response; dynamic response of Meecomatic dif- 
ferential refractometer to such changes; how detector cell 
follows typical first order lag, with value of thermal time 
constant being related inversely to mass flow rate through 
cell; testing techniques and apparatus. 


Survey of Recorder-Controller Instruments. Automation 
Progress v 5 n 5 May 1960 p 156-63. Principal British types 
of process control instruments serving dual purpose of keep- 
ing record of one or more process variables while at same 
time keeping them reasonably constant; tabulations of pneu- 
matic, electric and combined electric-pneumatic systems. 


See Chemical Laboratories. 
See Lubrication—Chemical Plants. 


See also Chemical Plants—Instru- 
ments. 


Anticipating Maintenance Problems in New Plant Startup, 
T.W.TOMKOWIT. Chem Eng Progress v 55 n 8 Aug 1959 p 
44-6. Program, developed for startup and also applicable to 
improving maintenance effectiveness of existing organization, 
includes design analysis, area filing system, spare parts and 
extra machinery requirements, personnel selection, training, 
and equipment check out; anticipating maintenance problems ; 
planning routine maintenance; planning and_ scheduling 
methods. 

Ch. E.’s Find More Room in Maintenance, M.D.ROBBINS. 
Chem Eng v 67 n 2 Jan 25 1960 p 126, 128. Maintenance now 
must be considered integral part of actual operating job; 
need for more engineers in maintenance; policies of repre- 
sentative companies. 

Engineering Approach to Chemical Plant Coating Program, 
N.D.CASDORPH. Corrosion v 16 n 1, 2 Jan 1960 p 18-14, 19, 
Feb p 20, 22, 24. Jan: Records used to keep track of painting 
program at seacoast chemical plant; how they can be used 
to estimate costs; painter education program at plant. Feb: 
Specifications of coatings systems used; results accomplished 
with vinyls, epoxies, oil base materials, zinc-silicones, and 
aluminum metallizing. 

Make Record Keeping Painless, T.W.HUDSON. Chem Eng 
v 67 n 1 Jan 11 1960 p 134, 186, 138, 140, 142. Union Car- 
bide Chemical Co, South Charleston, WVa maintenance 
department uses master data form, preprinted temporary data 
form, repair history form, and equipment repair report card; 
operation comprises: master data and repair history forms 
that remain in central file room, commercial instant copy 
duplicating machine to reproduce forms for distribution, and 
temporary repair report cards which report failure and repair 
methods to central file; system is self-perpetuating and eco- 
nomical. 

Use of Polyester and Epoxy Resins for Chemical Plant Re- 
pairs, W.A.SZYMANSKI. Corrosion v 16 n 3 Mar 1960 p 22, 
24, Experiences with performance of resin patches for chemi- 
cal plant repair; their advantages; steam chest repair and 
other examples described. 

See Chemical Plants—Maintenance and Repair. 
See Chemical Plants—Design. 


See also Chemical Equipment—Materials; Pipe, 
Plastic. 

Symposium: Leidingen in de chemische industrie. Ingenieur 
ww n 1, 4, 11, 13, 18 Jan 1 1960 p_ChI1-10, Jan )22 p 
Ch15-25, Mar 11 p Ch27-37, Mar 25 p Ch39-46, Apr 29 p 
Ch57-69. Symposium on piping systems in chemical plants. 
Jan 1: introduction, E.F.BOON. Jan 22: Development. and 
use of plastic pipes, A.J.WILDSCHUT. Mar 11: Pipe joints 
for various materials, H.J.L.S.BOLLEN. Mar 25: Expansion 
effects in piping systems, A.A.SPIJKERS, R.VERSLUYS. 
Apr 29: Layout and costs of piping systems, T.F.MOURITS. 


74 refs. 
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Thermoplastic Pipe Systems for Chemical Plant. Chem & 
Process Eng v 41 n 5 May 1960 p 195, 197-8, 201. General 
requirements include resistance to chemical attack, sufficient 
strength, availability of fittings, reasonable temperature 
range, acceptable and competitive price; only two thermo- 
plastics, acrylonitrile-butadiene-styrene polymers and_ high- 
impact PVC, seem to occupy special place in chemical pipe 
field; methods for pipe laying and jointing; repairs by solvent 
welding. 


Power Supply. See also Gas Turbines—-Control. 


Aluminum-Polyethylene Cable Saves Industrial $400,000, J.J. 
JACQUIN. Elec World v 152 n 24 Dec 14 1959 p 50-2. Experi- 
ence of Dow Chemical Co with use of aluminum polyethylene 
aerial cables for 15-kv power distribution systems at plants 
in Texas and Louisiana; features of cable, specifications of 
which included phase and ground fault current curves; use of 
performed lashing rods; prevention of induced circulating 
currents. 


Protective Coatings. Corrosion Protection with Asbestos Emul- 
sions. Corrosion Prevention & Control vy 7 n 4 Apr 1960 p 
43-5. Protection requirements of plant at chemical works of 
South Eastern Gas Board at Phoenix Wharf, London; two 
coats of black asbestos emulsion, called Flexikotit, were ap- 
plied on storage tank, and then top coat of aluminum paint; 
good experience reported; process details. 


Pumps. See Chemical Processes—Control. 


Quality Control. Quality Control in Nobel Division, Imperial 
Chemical Industries, F.JOHNSTONE. Quality Engr v 24 n 4 
July-Aug 1960 p 112-17. Use of statistical methods in manu- 
facture of products which comprise explosives and accessories, 
acids, chemicals (notably nitrates), pentaerythriotol, etc; 
nature of some of operations; organizational. set-up in sam- 
pling, testing, and recording operations, and setting of con- 
trol limits and preparation of control charts and data sheets; 
12 examples of application. 


Waste Disposal. See Industrial Wastes—Chemical Plants. 


Water Supply. Utilization and Conservation of Water in Chem- 
ical Industry, J.A.COOPER, L.G.SMITH. Instn Civ Engrs— 
Proce v 17 paper n 6465 Sept 1960 p 1-14. Uses of water for 
process purposes, as cooling water, fire fighting water, for 
cleaning and waste disposal; types of water treatment for 
various purposes; description of special water saving meas- 
ures during 1959 drought at Billingham chemical factories. 


CHEMICAL PROCESSES 


See also Absorption; Adsorption; Carbon Monoxide; Cataly- 
sis; Distillation; Drying; Dyes and Dyeing; Electrochemistry ; 
Electrolytes ; Electro-Osmosis ; Electroplating ; Ethylene ; 
Feedwater Treatment; Flow of Fluids; Heat Transfer; Hy- 
drocarbons—Processing; Hydrogen Peroxide; Metals Clean- 
ing; Methane; Nuclear Energy; Paper Manufacture; Petro- 
leum Products—Chemicals; Petroleum Refining; Phenol; 
Pickling; Plasties; Polishing; Polymerization; Pulp Manufac- 
ture; Radioactive Materials; Rubber, Synthetic; Rubber 
Chemistry; Rubber Compounds and Compounding; Separa- 
tion; Sewage Treatment; Statistical Methods; Sugar Manu- 


facture; Sulphur—Recovery; Sulphuric Acid—Manufacture; 
Tanning; Textile Fibers—Synthetic; Textile Finishing; 
Thermodynamics; Ultrasonics; Vulecanization; Water Treat- 
ment. 


Kinetics of Isomeric Reactions, R.O.DAVIES. Roy Soc— 
Proce Ser A v 257 n 1291 Sept 27 1960 p 541-51. Consideration 
of kinetics of simple reacting systems near equilibrium shows 
that observable relaxation times of system involve not only 
transition probabilities but also dependence of these quanti- 
ties on concentrations; using new method to describe kinetics 
of 2- and 3-state processes, it is shown that, under certain 
conditions, concentration-dependent terms can be evaluated in 
terms of solution properties of system. 


New Processes and Technology. Chem Eng v 67 n 9 May 
2 1960 p 103-20. Ninth inventory lists 349 major process and 
technology advances that were announced in periodical litera- 
ture or made important news during 2 yr period ending Feb 
1960; data on product, process, user, and features, tabulated 
for fine organics, heavy organics, inorganics, metals, nuclear 
technology, petroleum and natural gas, plastics, resins and 
rubber, pulp and paper, and synthetic fibers. 

Om isotopmarkning och initiering av kemiska reaktioner i 
elektriska urladdningar, T.WESTERMARK. TVF—Teknisk- 
Vetenskaplig Forskning v 31 n 8 1960 p 122-4. Isotope label- 
ing and initiation of chemical reactions by electric discharge ; 
it is shown that Wilzbach tritium labeling of organic com- 
pounds and similar reaction can be performed in 1 min in- 
stead of in weeks; calculations, made on basis of experi- 
mental data, show that 20-50% of electire energy is equivalent 
to ionizing radiation; hence, industrial gaseous reactions may 
be performed more cheaply by electric discharge than by 
ionizing radiation. 

Status of Free Radicals, J.L.FRANKLIN. Chem Eng 
Progress v 56 n 4 Apr 1960 p 63-7. Survey of broad-front 
investigations into methods of isolating free radicals and 
prospects for their practical application; trapped radicals can 
be prepared in two ways: by generating radicals in gas phase 
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and suddenly freezing them in solid matrix at low tempera- 
tures, or by irradiating appropriate solid with either ultra- 
violet light or ionizing radiation; applications include possible 
use as rocket fuel and in commercial chemical processes. 
60 refs. 


Transmisjonskoeffesientens betydning i kjemisk reaksjons- 
kinetikk, A.SOLBAKKEN. Tidsskrift for Kjemi, Bergvesen 
og Metallurgi v 19 n 9 Dee 19 1959 p 199-202. Transmission 
coefficients in chemical reaction kinetics; it is shown that 
low transmission coefficients can be expected in reactions in- 
volving multiplet changes in reacting species along reaction 
path and in gas reactions at low pressure when activated 
complex is diatomic oscillator; introduction of this new 
variable into rate equation makes it difficult to determine 
activation entropy; examples are given from homogeneous 
and heterogeneous kinetics. (English Summary). 


Work Study in Project Planning of Chemical Process, 
H.BIRCHALL, D.S.BINSTED. Chem & Industry n 3 Jan 16 
1960 p 56-65. Outline of various aspects of work study teams 
their composition, preliminary training, effect of work study 
techniques upon personal relations and qualities of team, 
effect on development of individuals; planning; liaison with 
contractors; sequence of design; work study techniques; 
critical examination; comparison of schemes; cost estimates ; 
organization; application of techniques. 


Calculations. Computer Study of Free-Radical Mechanism of 


Ethane Pyrolysis, R.H.SNOW, R.E.PECK, C.G.Von FRE- 
DERSDORFF. A.I.Ch.E.—J v 5 n 8 Sept 1959 p_ 304-9. 
Mechanism has been reproduced by calculations; results can 
be incorporated into reactor performance calculations to re- 
place empirical reaction rate correlations and thus widen 
range of conditions over which calculations are reliable; 
results illustrate certain features of mechanism of ethane 
pyrolysis not previously understood. 48 refs. 


Conserved-Property Diagrams for Rate-Process Calculations, 
D.B.SPALDING. Chem Eng Science v 11 n 8, 4 Nov 1959 
p 183-93, Jan 1960 p 225-41. Nov: Comparison of known 
diagrams; assembly of known facts to demonstrate that three 
charts are members of much wider family. Jan: New dia- 
grams and constructions; three types of diagrams are homo- 
graphically related, i.e. transformable into each other by 
central projection; new diagram is suitable for problems in 
drying practice, heating, ventilating, and cooling-tower de- 
sign. 

Machine Computations for Transient Stagewise Processes, 
D.YESBERG, A.I.JOHNSON. Can J Chem Eng v 38 n 2 Apr 
1960 p 49-54. Resistance network analog for gas absorption 
tower, and its use for predicting rate of approach to steady 
state; analog was developed by G.LIEBMANN;; severe criti- 
cism of Liebmann analog was time required for solution of 
problem; second criticism is that this analog cannot be used 
in investigation of control dynamics. 36 refs. 


Rate Constants and Molecular Structure, H.S.JOHNSTON, 
K.S.PITZER. A.I.Ch.E.—J v 5 n 8 Sept 1959 p 277-84. Meth- 
ods of relating parameters in Arrhenius rate equation to 
fundamental molecular. properties; limited applicability of 
purely theoretical methods; use and limitations of standard 
semiempirical method; recent work based on empirical mole- 
cular structure and spectroscopy is described. 24 refs. 
Computer Applications. See Chemical Processes—Calculations ; 
Chemical Processes—Control. 


Control. See also Automatic Control; Chemical Analysis— 
Polarographic; Chemical Plants—Instruments. 

Approach to Dynamie Optimizing Control of Continuous 
Process, J.F.SANDELIEN. AIEE—Trans v 79 Pt 1 (Com- 
munication & Electronics) n 49 July 1960 p 291-9. Optimum 
performance of multivariable continuous process under tran- 
sient conditions; generalized performance criterion, formu- 
lated in terms of cost of operation, assuming that essential 
process behavior is known and the major disturbance variables 
may be measured; necessary conditions for minimum cost of 
operation are derived by applying calculus of variations in 
conjunction with Lagrange multipliers technique; special 
eases. Paper 60-247. 

Automatie Control of Batch Reaction, A.STEWART. In- 
strument Practice v 14 n 7 July 1960 p 1773-8. Electric and 
pneumatic control systems used by I.C.I.Ltd, Nobel Div, in 
production of pentaerythritol to automate particularly initial 
stages of line process in which acetaldehyde reacts with 
formaldehyde. 

Basic Multiloop Control Systems—They Think—Select— 
Compare—Decide! C.L.MAMZIC. Instrument Soe America—J 
vy 7 n 6 June 1960 p 63-7. Seven of most useful basic multi- 
loop control systems for difficult-to-control pfrocesses; while 
each circuit is illustrated using pneumatic components, same 
basic systems can be used with electronic, hydraulic or me- 
chanical hardware, with but minor modifications. 


Better Startups for Batch Processes, R.L.FARRENKOPF. 
Instrument Soe America—J v 7 n 7 July 1960 p 62-6. Novel 
split-input circuit, adaptable to both two and three mode 
controllers, limits process startup overshoot to tolerable 
values; with but little increase in circuit complexity, it 
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produces startups for process control systems far better than 
conventional two mode control, and startups equal to or 
superior to rate-before-reset three mode control. 


Brine Purity Control by Photocell. Indus Chemist v 35 n 
417 Nov 1959 p 533-4. Device used at alkali-chlorine plant. of 
Murgatroyd’s Salt & Chemical Co, Cheshire, for measuring 
purity of brine circulated for electrolysis, uses sample of 
brine from filters passed through photoelectric unit which 
monitors efficiency of filters by measuring brine opacity; 
other applications include: smoke and fume detection, moni- 
toring of any type of fluid in which quality is related to color 
density. 


Can Computers Control Your Process? C.R.HALL. Chem 
Eng v 67 n 6 Mar 21 1960 p 153-6. Analysis necessary for 
computer control application may reveal cheaper ways _ to 
gain similar benefits; factors important when examining 
systems for improvement through computer control; need 
to seek situations where there are uncontrollable independent 
variables, or random upsets; need to look for effects of inter- 
action between independent variables upon results desired. 


Comparison of Integral and Incremental Digital Computers 
for Process Control Applications, E.L.BRAUN. Control Eng v 
7 n 1 Jan 1960 p 113-18. Suitability of digital computer for 
particular control application depends on computation speed, 
logical and mathematical capabilities, input-output require- 
ments, and reliability and maintainability; design and opera- 
tion of integral and incremental computers. 


Computer Control of Processes, R.E.KKALMAN, L.LAPI- 
DUS, E.SHAPIRO, C.R.HALL. Chem Eng Progress v 56 n 
2 Feb 1960 p 55-66. Problems and reports on research pro- 
gram to investigate measurement and computational re- 
quirements for achieving computer control; applying compu- 
ne to control processes; problems are illustrated by exam- 
ples. 


Computer Controlled Processing, J.M.MADIGAN. Chem 
Eng Progress v 56 n 5 May 1960 p 63-7. B.F.Goodrich Chemi- 
eal Co vinyl chloride plant in Calvert City, Ky has installed 
$225,000 Thompson-Ramo-Wooldridge RW300 computer sys- 
tem which is designed to perform scanning, logging, engineer- 
ing analysis, and control of two chemical processes; system is 
found more reliable than process instruments and much more 
reliable than non-transistorized computers; computer opera- 


tion, special requests, control equations and fail-safe con- 
trols are examined. 


Die Steuerung in der Verfahrenstechnik, T.KOSBAHN. 
Regelungstechnik v 8 n 3 Mar 1960 p 79-84. Open loop sys- 
tems in process control; discussion of complex systems and 
of functional elements involved, such as regulating units, 
desired value transmitters, and program transmitters; exam- 
a of application of open loop techniques in chemical in- 
ustry. 


Die Technik der automatischen Energiekontrolle, B.STURM. 
Regelungstechnik v 7 n 11 Nov 1959 p 878-83. Technique of 
automatic energy control; how automation of chemical proc- 
esses remains incomplete if only process itself is controlled 
and checked without introducing self-acting, exact and fast 
measurement of all incoming energies and raw materials and 
of outgoing finished products; technical solution in which 


automatic calculation of costs and efficiency is also con- 
sidered. 


Evaluating Control System Payout From Process Data, 
T.M.STOUT. Control Eng v 7 n 2 Feb 1960 p 93-7. Assurance 
that proposed control system offers promise of satisfactory 
payout can be obtained by use of mathematical model in 
combination with actual operating data; model permits cal- 
culation of benefits to be expected, and satistical analysis of 


process data indicates how much confidence can be placed in 
estimates. 


Experimental Designs to Adjust for Time Trends, H.M. 
HILL. Technometries v 2 n 1 Feb 1960 p 67-82. Problem of 
time trends is frequently present in chemical processes; refer- 
ence made to experimental designs developed by D.R.COX, 
G.E.P.BOX; both types presuppose fitting of first order model 
to data; combinations of designs can be made which allow 
study of both qualitative and quantitative variables in same 
experiment; problems involving two variables can be han- 


dled by proper combination of randomly oriented first order 
designs. 


Further Investigations of Control Method for Process with 
Dead Time, SSSAWANO. ISA—Proc Preprint 26-SF60 for 
meeting May 9-12 1960 12 p. Modification of control method 
by O.J.M.SMITH (see Engineering Index 1959 p 206) to 
overcome its undesirable characteristics, particularly relating 
to disturbance input in some cases; theory of sampled-data 


control is used in deriving modified method and in calculating 
time responses. 


How to Plan Computer Control Systems Which Do Not 
Require Mathematical Model, G.POST. ISA—Proe Preprint 
14-H60 for meeting Feb 1-4 1960 6 p. Use of analytical com- 
puter with oversize memory to evolve control equation 
model, employing adaptive and correlative mathematical 
analysis; model is not exact mathematical model but optimum 
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control configuration which can offer major benefits of exact 
mathematical model without going through trying analysis 
required; method is applicable to investigation and control 
of processes in refinery, chemical plant or utility. 


Mathematical Model Approach to Computer Control, D.B. 
BRANDON. IRE—Trans on Indus Electronics v IE-7 n 1 
Mar 1960 p 15-20. In establishing on-line computer control 
system for manufacturing process either ‘exploratory’ or 
“predictive” approach may be used; major criteria for situ- 
ation in which predictive control is to be preferred; elements 
of system for chemical-type plant are outlined. 


Mess- und Regeltechnik. Dechema-Monographien yv 35 n 
528-55 1959 327 p. Measurement and control techniques; col- 
lection of 28 papers presented at Conference of German 
Apparatus Society, Frankfort 1958, covering various aspects 
of process control automation, chromatography, oxygen de- 
termination in gases, and various types of spectrometers, and 
temperature and other measuring instruments. 


Metering and Proportioning Flow with Controlled Volume 
Pumps, H.R.SMITH. Automation v 6 n 11 Nov 1959 p 82-5. 
Advantages of using control volume pumps as final control 
elements for relatively small flows (up to 45 gpm) in process 
industries; drives and controls; open loop, closed loop, and 
combination flow control systems. 


Multiple Loop Control Systems, C.L.MAMZIC. ISA—Proc 
Preprint 26-H60 for meeting Feb 1-4 1960 9 p. Application 
of multiple-loop systems to process control; discussion of fol- 
lowing systems: cascade control, impulse feedforward with 
feedback control, predictive feedforward with feedback con- 
trol, cascade with ratio predictive feedforward control, limit- 
ing selector control, flow distribution selector control, and 
selector type split-load control. 


New Three-Mode Control Units. Instrumentation vy 13 n 3 
1960 p 20-2. Features of Honeywell Electr-O-Line, Electr-O- 
Pulse, and Electr-O-Volt wide band adjustment control units 
of modular design, having bumpless transfer and other ad- 
vantages over previous designs. 


Optimising Control for Chemical Process Industries, D.H. 
ARCHER. Brit Chem Eng v 5 n 2 Feb 1960 p 88-94. Opera- 
tion of special-purpose computer for obtaining maximum 
output from catalytic process for manufacture of styrene; 
application for catalytic dehydrogenation of ethylbenzene and 
distillation of binary mixture of iso- and n-butane. 


Optimising Process Control, D.A.BURT, R.I.Van NICE. 
Mass Production v 36 n 2 Feb 1960 p 57-63. New concept 
in control systems is incorporated in device called Opcon, 
applicable to many processes with minimum of information 
since process equations are not required; first application 
of Opcon control to chemical process was made in cooperation 
with Dow Chemical Co; Opcon optimizing control is described 
with block diagrams; any number of strategies can be de- 
vised for finding optimum operating conditions; rules are 
carried out in logic section using transistorized NOR circuits ; 
how circuit works. 


Particle Size Analysis in Routine Process Control, A.G. 
PENDLETON. Chem & Process Eng v 41 n 4 Apr 1960 p 
147-8. When particle size analysis is used in process control, 
primary demands made on apparatus are simplicity in opera- 
tion, rapid production of results in easily assimilated form, 
and reproducibility independent of operator and of ambient 
conditions; principles of measurement with Fisher sub-sieve 
sizer, using air permeability. 

Practical Use of Electronic Control Instruments, P.H. 
DRINKER. ISA—Proce Preprint 27-H60 for meeting Feb 1-4 
1960 8 p. How typical electronic control equipment will meet 
even most modern specifications of processing industries ; 
prospective combination of electronic equipment with com- 
puters. 

Progress Report on OPCON: Dow Evaluates Optimizing 
Control, J.W.BERNARD, F.J.SODERQUIST. Control Eng v 
6 n 11 Noy 1959 p 124-8. Successful experience with Westing- 
house OPCON system installed on Dow Chemical Co’s 
catalytic process; appropriate selection of associated instru- 
ments and controls; prerequisite conditions which were to be 
fulfilled. 

Radioisotopes Solve Four Process Problems, R.C.KIM- 
BALL. Instrument Soc America—J v 7 n 3 Mar 1960 p 60-3. 
Radioisotopic instrumentation used by American Viscose Corp, 
Philadelphia for monitoring and controlling of process vari- 
ables such as film thickness, concentration, detection of min- 
ute air occlusions, and control of coating bath additive; guide 
to use of radioisotopic instruments; safety factors. 


econsideration of Variables Control Chart with Special 
poo to Chemical Industries, R.A.FREUND. Indus Qual- 
ity Control v 16 n 11 May 1960 p 85-41. Technique for control 
of either batch or continuous process operations is Acceptance 
Control Chart designed to provide action criteria based on 
consideration of risks of accepting unsatisfactory processes 
and rejecting acceptable ones; review of fundamental as- 
sumptions of Shewhart system is undertaken to contrast pur- 
poses of Shewhart Control Chart with those of Acceptance 
Control Chart; example of application of latter. 


CHEMICAL PROCESSES—Continued 


Self-Adaptive Control Systems, N.W.REES. Brit Chem 
Eng v 5 n 2 Feb 1960 p 106-8. Distinctive feature is that 
computer “notes”? response to control action, then carries 
out further action, repeated until desired response is at- 
tained; report on work being carried out at University Col- 
lege of Swansea on self-optimizing control systems using 
sampled data. 


Small Computer Solves Big Problems. Chem Eng v 67 n 10 
May 16 1960 p 78-80. How to stretch small computer capability 
to encompass complicated process problems; input for prob- 
lem is kept small by storing physical constants of 31 chemical 
components in computer memory; value of machine computa- 
tion is found in error-free calculation, complete finished 
format of results, and uninterrupted computing. 


Some Aspects of Programming Real-Time Problems, A.J. 
DONEGAN. ISA—Proc Preprint 32-SF60 for meeting May 
9-12 1960 8 p. General structure of special type of program- 
ming characteristic to real time control problems; relation- 
ships between available computer speed and real-time de- 
mands of on-line process control; ways in which process time 
demands may exceed computer capacity; off-line programs for 
utilization of process spare time. 


Some Considerations in Installation of Electronic Instru- 
ments in Hazardous Locations, W.F.HICKES. ISA—Proc Pre- 
print 33-H60 for meeting Feb 1-4 1960 13 p. General problem 
of safety, particularly of intrinsic safety, of instruments for 
measurement, transmission and control in processing indus- 
tries ; explosions and their prevention: mechanism of ignition; 
ignition by hot wire; safety factors and their applicaton to 
equipment. 


Take New Look at Process Control Center, A.J. WALDRON. 
Control Eng v 7 n 3 Mar 1960 p 132-6. How control center 
design can be simplified and economic advantage obtained by 
separating recording function from controller function and by 
minimizing number of variables permanently recorded; only 
those variables of significance during normal process opera- 
tion need be permanently recorded; other, nonpermanent, 
measurements can be recorded on multipoint recorders 
mounted on separate modules which should be made available 
for leasing. 


Trends in Process Control and Instrumentation. Brit Chem 
Eng v 5 n 2, 3 Feb 1960 p 110-13, Mar p 196-8. Feb: Survey 
of dynamic response, response from electrical analog, con- 
trollability, computers, optimizing control, and analyzers, con- 
tinuous analysis, fluid bed reactors, improved measuring in- 
struments, flow measurement, viscosity correcting, tempera- 
ture measurements, density measuring, electrical control, data 
logging. Mar: Survey of computers. 

User’s Guide for Simulating Process Control Elements, G.K. 
TUCKER. Automatic Control v 12 n 1 Jan 1960 p 29-36. Use 
of analog simulation in study of process control systems ; 
analytical studies, and those which simulate instrumentation 
as well as rest of system. 


What’s Available in Europe For Electronic Process Control, 
D.BARLOW, E.D.MAY. Control Eng v 7 n 6, 8, 10 June 1960 
p 103-7, Aug p 107-11, Oct p 105-8. Diversity of control 
equipment design in Europe, differing considerably from 
equipment in United States; trends in development; tabula- 
tion of essential characteristics of 23 electronic systems and 
their detailed description. 


When Do You Need All Three? J.F.HERRMANN. Instru- 
mentation v 13 n 4 1960 p 19-24. Selection guide for choosing 
between proportional, reset and rate control, or their com- 
binations. 


Costs. See Chemical Plants—Costs. 
Crystallization. See also Chemical Processes—Unit Operations. 


Industrial Crystallization: Influence of Chemical Environ- 
ment, D.E.GARRETT. Brit Chem Eng v 4 n 12 Dec 1959 p 
673-7. Review of uses of crystal habit modifiers, several new 
uses and how this phenomenon may be studied; theory of 
modifiers ; industrial crystallization practices for boric acid, 
ammonium nitrate, plaster of Paris, optical crystals, alkali 
chlorides, calcium carbonate, borax, etc, are considered; in- 
vestigation of habit modification. 


Diffusion. See also Chemical Processes—Unit Operations. 


Diffusion Across Oil/Water Interface, J.T.DAVIES, J.B. 
WIGGILL. Roy Soc—Proe (Ser A) v 255 n 1281 Apr 5 1960 
p 277-91. Lamm-scale method is used to study diffusion of 
solute across completely unstirred interface; effect of spon- 
taneous emulsion near interface, present in every three- 
component system investigated, is eliminated mathematically 
from experimental results; it is shown that monolayers have 
no effect on transfer rate whereas polymolecular films exert 
considerably larger interfacial resistances; pertinence to 
liquid-liquid extraction processes. 31 refs. 


Diffusion-controlled Chemical Reactions, H.L.TOOR, S.H. 
CHIANG. A.I.Ch.E.—J v 5 n 3 Sept 1959 p 339-44. Reacting 
systems can be considerably simplified by reducing them to 
pure diffusion problems; it is shown that this reduction is 
possible for certain classes of reactions and that in these 
cases effect of chemical reaction on transfer rate may be 
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obtained even though pure diffusion problem is too complicated 
to handle analytically; reversible and irreversible reactions 
are considered; absorption of sulphur dioxide by water. 


Diffusion in Presence of Barriers, H.C.GUPTA. J Mathe- 
matics & Physics v 39 n 1 Apr 1960 p 58-63. Problem of dif- 
fusion in straight line is solved for reflecting and for absorb- 
ing barriers; case of more than one barrier is also treated. 


Diffusionstheorie der unter Beteiligung verschiedenartiger 
aktiver Zentren verlaufenden Kettenreaktione n, Yu. S.SAYA- 
SOV. Annalen der Physik v 6 n 1-2 1960 p 1-14. Diffusion 
theory of chain reaction proceeding with participation of 
various types of reaction centers; general solution of system 
of kinetic diffusion equations is given; boundary conditions 
are considered which describe capture of active centers at 
wall of reaction volume; methods are applied to hydrogen 
chain oxidation. 


Izmerenie koeffitsienta vzaimnoi diffuzii gazov opticheskim 
putem, P.E.SUETIN, G.T.SHCHEGOLEV, R.A.KLESTOV. 
Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 1959 p 1058-64. 
Measurement of reciprocal diffusion coefficient of gases by 
optical method; method and results of measurement for 
Ho-He, Hoe-air, H2-Coz, He-air, and He-Coz. 

Thermal Diffusion in Solutions of Electroyltes, J.N.AGAR, 
J.C.R.TURNER, Roy Soc—Proe (Ser A) v 255 n 1282 Apr 19 
1960 p 307-30. Conductimetrie method described for following 
small concentration changes that occur when temperature 
gradient is maintained in aqueous electrolyte; Soret coeffi- 
cients of eighteen 1:1 salts in 0.01 M aqueous solution and 
at mean temperature 25 C determined; from these, molar 
heats of transport of salts are calculated; method may be 
applicable to isothermal diffusion studies. 


Fluidization. Density Fluctuations in Fluidized Beds, P.K. 
BAUMGARTEN, R.L.PIGFORD. A.I.Ch.E. J v 6 n 1 Mar 
1960 p 115-23. Bubbles grow chiefly from influx of gas from 
dense-phase mixture or from continuous capture of tiny 
bubbles; gas velocity in dense phase ultimately drops to 
value close to minimum fluidizing velocity ; columns of limited 
cross section limit horizontal growth of bubbles and may re- 
sult in channeling. 


Design of Fluidised Reactors for Naphthalene Oxidation: 
Review of Patent Literature, H.L.RILEY. Instn Chem Engrs 
—Trans v 37 n 6 Dee 1959 p 305-13. Review of patent litera- 
ture which also assesses difficulties which have been encoun- 
tered in development of technique for large scale manufacture 
of phthalic anhydride. 


Effect of Liquid on Interparticle Forces in Gas-fluidized 
Beds, H.W.PARKER, W.F.STEVENS. A.I.Ch.E.—J v 5 n 3 
Sept 1959 p 3814-18. Air entering fluidization column was 
saturated with water and was slightly above room tempera- 
ture; equation relating bed height to liquid content corre- 
sponds to experimental data; it is found that height of 
fluidized bed is little influenced by further additions of liquid 
after initial small quantity has been added; criterion is sug- 
gested to indicate predominance of either aggregative or par- 
ticulate fluidization. 


Photographic Study of Solid-Gas Fluidization, L.MASSI- 
MILLA, J.W.WESTWATER. A.I.Ch.E. J v 6 n 1 Mar 1960 
p 134-8. Motion pictures at 2000 frames/sec were used to 
measure movements of individual solid particles and gas 
bubbles in fluidized bed; air was used to fluidize 0.028-in. 
glass spheres and 200-mesh alumina in 3.75-in. glass column: 
aggregates were very common, and each moved as unit; par- 
ticles and aggregates near wall showed pronounced alterna- 
tions of fast and slow movements both upward and down- 
ward; individual particles exhibited spin. 

Pressure Drop in Fluidized and Packed Beds—1, K.E.B. 
ANDERSSON. Stockholm. Kungl. Tekniska Hogskola—Hand- 
lingar (Roy Inst Technology—Trans) n 131 1959 26 p. Prob- 
lem of relationship between fluid velocity and bed expansion 
and question of degree of 2-phase fluidization; Emersleben’s 
solution; tortuosity factor; experimental verification. 25 refs. 

Ion Exchange. See also Chemical Processes—Unit Operations; 
Ion Exchangers. 


Ion Exchange, R.KUNIN, G.W.BODAMER. Indus & Eng 
Chem v 52 n 3 Mar 1960 p 267-70. Review of water condition- 
ing, inorganic chemistry, organic and _ biochemistry, food 
technology, waste treatment, catalysis, membranes, new ion 
exchange materials, and liquid exchangers. 215 refs. 


Proposed System for Continuous Ion-Exchange Separation 
of Cations, F.J.MOYLE. Australian J Applied Science v 10 
n 4 Dee 1959 p 433-48. System analogous to that used in 
separation of liquids by fractional distillation considered as 
means of recovering potassium salts from salt bitterns; static 
equilibrium curves showing distribution of sodium, potassium, 
and magnesium between resin and aqueous phases; high 
reflux values necessary due to low concentration in bitterns 
render process uneconomic for potassium; similar procedure 
could be used for more valuable cations. 


Irradiation. Energy Distributions in Irradiated Slurry Chemical 
Reactors, D.F.RUDD. Chem Eng Science v 12 n 1 Mar 1960 
p 51-5. Certain radiation-promoted chemical reactions may be 
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accelerated by introducing phosphorescent slurry particles into 
reaction medium; particles adsorb radiation energy in regions 
of high radiation intensity and release this energy throughout 
reactor; mathematical model isolates effects of important oper- 
ating parameters in reactors; results applied to problem of 
purification of space vehicle or submarine atmospheres by 
photosynthesis reactor. 


Irradiation Techniques in Chemical Processing, J.W. 
RANFTL. Chem Eng Progress v 56 n 2 Feb 1960 p 96, 98, 100. 
Space requirements, shielding, radiation dosage and capital 
costs are considered for irradiation facilities; methods are 
applicable to crosslinking polyethylene thereby raising its 
melting point and extending its usefulness, and increasing its 
resistance to chemical solvents and environmental stress 
cracking; grafting of certain polymers on other materials and 
for producing ion exchange membranes for water desalting 
cells. 

On Hematoporphyrin Radiolability in Aqueous Solutions, E. 
LAZZARINI, A.PISCITELLI. Energia Nucleare v 7 n 8 Aug 
1960 p 551-4. Hematoporphyrin radiolability in some acidic 
media under Co y irradiation studied; radiation yield depends 
on pH, on hematoporphyrin initial concentration, and on ir- 
radiation time for sulphuric and nitric acids; in hydrochloric 
acid in range 0.025—1.2N it is constant wth irradiation time. 
(In English). 

Radiation in Chemical Industry, F.R.PAULSEN. Nuclear 
Energy v 14 n 148, 144 Apr 1960 p 163-5, May p 221-3. Apr: 
Objective is to produce existing chemicals by newer and more 
economical methods with greater purity, and preparation of 
chemicals which could not be produced by other means; various 
products such as conversion of benzene into anilene, and 
formation of hydrazine by irradiation of ammonia are dis- 
cussed. May: Additional radiation induced products are glycols 
from alcohols, HNOs from air, polymerization in plastics 
industry, improvement of natural rubber, and others. 


Szilard og Chalmers’ effekt, BAOTTAR. Tidsskrift for Kjemi, 
Bergvesen og Metallurgi v 19 n 6 Oct 15 1959 p 134-7. Szilard 
and Chalmers’ effect; experimental results and discussion are 
given of characteristic chemical and physical changes follow- 
ing neutron capture in selected chemical compounds. 41 refs. 


Tsirkulyatsionnyi kontur yadernogo reaktora kak istochnik 
izluchenii, Yu.S.RYBUKHIN, A.Kh.BREGER. Atomnaya Ener- 
giya v 7 n 2 Aug 1959 p 129-37. Circulation loop of nuclear 
reactor as radiation source, in particular to radiation chemis- 
try; expansion of previously discussed loop (see Engineering 
Index 1959 p 208) to generalized case with several radioiso- 
topes producing progenies; loop containing fissionable isotopes ; 
how cycling of partially burned out fuel elements, into irradia- 
tion facility and back again, increases its capacity. 


Low Temperature. See Low Temperature Engineering. 
Mass Transfer. See also Chemical Processes—Unit Operations ; 


Distilling Apparatus; Heat Transfer; Mass Transfer. 


Berechnung von Massenuebertragungs-Geschwindigkeiten bei 
gleichzeitiger chemischer Reaktion und Waermeuebertragung, 
D.S.SPALDING. Chemie-Ingenieur-Technik v 32 n 2 Feb 1960 
p 91-4. Calculation of mass transfer rate for simultaneous 
chemical reaction and heat transfer; generally applicable 
method for calculation of mass transfer rates between two 
media is developed which, in addition to general validity, also 
has satisfactory aerodynamic basis; extension depends on 
Pa SO of mass concentrations in place of mol concen- 
rations. 


Counter-Current Gas and Liquor Flow through Beds of 
Random-Packed Raschig Rings, F.R.WHITT. Brit Chem Eng 
v 5 n 3 Mar 1960 p 179-82. Examination of literature to deter- 
mine if there is evidence suggesting that gas and liquor flows 
do not follow same path; influence of packing size upon dis- 
tribution of flow of gas and liquid phases; results indicate that 
gas flow is almost completely on outsides of 4% in. diam rings. 


Gasaustausch zwischen Blasen und gasloesenden Fluessig- 
keiten, L.VON BOGDANDY, W.RUTSCH, I.N.STRANSKI. 
Chemie-Ingenieur-Technik v 31 n 9 Sept 1959 p 580-2. Gas 
exchange between bubbles and gas-evolving liquids; two pieces 
of apparatus for measurement of rate of rise and mass trans- 
fer of gas bubbles in liquids; carbon-dioxide/water and car- 
bon-dioxide/decalin systems investigated; mass transfer be- 
tween bubble and liquid has been found to be many times 
greater than is to be expected for spheres of same volume. 


Hold-Up and Liquid Film Coefficient of Packed Towers, Pt 
1: Behaviour of String of Spheres, J.F.DAVIDSON, E.J. 
CULLEN, D.HANSON, D.ROBERTS. Instn Chem Engrs— 
Trans v 37 n 8 1959 p 122-30, 131-6. Use of vertical string of 
balls in column to determine liquid holdup and liquid-film 
mass-transfer coefficients; predicted rate for carbon dioxide 
absorption in water, and Lissapol solution agreed with re- 
sults; theoretical results for vertical-surface model, random- 
angle model, and random-length-and-angle model agreed with 
peepee data on holdup and liquid-film mass-transfer co- 
efficient. 


Mass_ Transfer Inside Drops, A.I.JOHNSON, A.B.HA- 
MIELEC. A.LCh.E. J vy 6 n 1 Mar 1960 p 145-9. Data on 


Photochemical. 


CHEMICAL RESEARCH. 


CHEMICAL TURBINES. 
CHEMICALS 
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mass _ transfer rates inside circulating and oscillating drops; 
Kronig and Brink mechanism applies well for low drop 
Reynolds numbers; correlation factor may rise above that 
predicted by Kronig and Brink even though drop is apparently 
circulating ; for oscillating drops Handlos and Baron model 
shows considerable promise. 24 refs. 


Mass Transfer to Drops of Liquid Suspended in Gas Stream, 
Pt 1: Wind Tunnel for Study of Individual Liquid Drops, F.H. 
GARNER, P.KENDRICK. Instn Chem Engrs—Trans v 37 n 3 
1959 p 155-61, 162-72. Subject of interest in gas scrubbing, 
cooling, humidification, feedwater heating, spray drying; ex- 
perimental equipment includes fan, dropping tip, working 
section, and drop-catching cup; liquid absorption of carbon 
dioxide and water vapor studied; falling drops have very 
high initial rate of circulation; accompanying gas absorption 
is many times faster than for molecular diffusion. 47 refs. 


Stoff- und Waermeuebergang ohne und mit chemischer 
Wandreaktion, U.GRIGULL. Chemie-Ingenieur-Technik v 31 
n 9 Sept 1959 p 572-6. Mass and heat transfer with and with- 
out chemical wall reaction; for case of pure mass and heat 
transfer, processes on moist sphere of psychrometer are con- 
sidered; in second case exothermic surface reaction, e.g. in 
heterogeneous catalysis, is discussed; defects in analogy be- 
tween heat and mass transfer. 


Waerme- und Stoffaustausch zwischen Dampfblase und Flues- 
sigkeit bei Stickstoff/Sauerstoff-Gemischen, A.FRANK. Chemie- 
Ingenieur-Technik vy 32 n 5 May 1960 p 330-5. Heat and mass 
transfer between vapor bubbles and liquid in nitrogen/oxygen 
mixtures; cooled mixture of oxygen and nitrogen of required 
composition was blown through orifice into quiescent mixture 
of liquid nitrogen and liquid oxygen, and resulting composition 
determined ; equations and values for mass transfer coefficients, 
Nusselt number, R, and diffusion constants. 23 refs. 


Mixing. See Chemical Processes—Unit Operations; Mixing. 


Photochemistry in Solar Furnace, Parallel Light 
and Spectral Distribution, R.J.MARCUS, H.C.WOHLERS. 
Indus & Eng Chem vy 52 n 5 May 1960 p 377-8. Method of ob- 
taining parallel light from focal spot of solar furnace; this 
light was used to determine total energy available in furnace 
and in parallel light beam; wave length distribution of light 
permits computation of amount of energy available in given 
wave length range; technique is useful when parallel light 
is required for photochemical experiments or when _ total 
absorption of light is desired. 

Reactivity of Azides in Solid State, S.K.DEB, A.D.YOFFE. 
Roy Soc—Proc Ser A v 257 n 1287 July 19 1960 p 514-39. 
Photochemical decomposition of ionic thallous azide to metal- 
lic thallium and nitrogen was studied as function of wave- 
length, temperature and light intensity; study was also made 
of photolysis of mercurous azide and triphenyl methyl azide 
in solid state; decomposition has been followed as function of 
light intensity, surface area, and temperature; results are 
presented in detail. 


Unit Operations. Reaction Kinetics and Unit Operations. Chem 
Eng Progress Symposium Series v 55 n 25 1959 227 p. 19 
papers covering reaction rates, transport processes, diffusion, 
stability of chemical reactors, dynamics, heat transfer, mass, 
heat, and momentum transfer, distillation, extraction, adsorp- 
tion, dialysis, and ion exchange, gas-solids separations, liquid 
filtration, crystallization, mixing, size reduction, drying; 
extensive references. 

Second Look at Unit Operations. Can Chem Processing v 
44 n 2 Feb 1960 p 49-54, 56, 58, 60, 62-3, 66-7, 70-4, 76, 78-9, 
81-2. Survey of developments in 1959 and anticipated trends in 
1960, as well as, of equipment for fluid flow, centrifugation, 
crystallization, evaporation, drying, distillation, solvent ex- 
traction, sedimentation, filtration, absorption, ion exchange, 
heat exchange, mixing, materials handling, size reduction. 
See Chemical Engineering—Research ; 
Chemical Laboratories; Petroleum Research; Radioactive Ma- 
terials. 

See Space Vehicles—Power Supply. 


See: also Boron Compounds; Coal Byproducts; Coke Plants 
—Byproducts; Detergents; Drug Products; Electroplating— 
Solutions; Gas Turbines—Fuels; Liquids; Petroleum Products 
—Chemicals; Polymers; Solvents; Textile Auxiliary Materials ; 
Weed Control. See also under names of specific chemicals such 
as Acetic Acid, Acetone, etc. 

Dipole Moments & Relaxation Times of Some Simple Ke- 
tones, A.VYAS, H.N.SRIVASTAVA. J Sci & Indus Research 
vy 18B n 10 Oct 1959 p 399-401. Debye equation was used to 
determine dipole moments and relaxation times of ketones ; 
relaxation time was found to increase for every CH2 group 
added to one or both alkyl groups on either side of C=O 
group; it was also observed that addition of one hydrocarbon 
group to both alkyl groups is same as adding two such groups 
to only one alkyl group; dependence of relaxation time on 
chain length was also investigated. 


Modern Methods of Phthalic Anhydride Production—3, 
P.W.SHERWOOD. Indus Chemist v 36 n 419 Jan 1960 p 21-4. 
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Commercial experience in phthalic anhydride manufacture; 
factors such as design and control of fixed bed and fluid bed 
reactors, size of catalyst, removal of product from “hay 
barns’, recovery of maleic values and product purification are 
considered relative to obtaining optimum plant operation. 


Quelques aspects des dérivés organiques du phosphore. Pos- 
sibilités d’applications, J.BOLLE, G.QUESNEL. Chimie & 
Industrie v 83 n 2 Feb 1960 p 249-64. Some aspects of organic 
phosphorus compounds; possible applications are pesticides, 
surface active agents and auxiliaries; formation of organo- 
phosphorus compounds; trade names; chemical composition ; 
toxicity of insecticides; plasticizers; organo-phosphorus poly- 
mers ; macromolecules containing phosphorus in side chain or 
main chain; uses include flameproofing textiles, airplane cock- 
pits, nonflammable decorative material, rocket nose cones, 
cation exchange resins. 


Corrosive Properties. See Antifreeze Solutions—Corrosive Prop- 


erties. 
Irradiation. See Chemical Processes—Irradiation. 
Radioactive. See Radioactive Materials. 
sae Handling. See also Chemical Plants—Accident Preven- 
ion. 


Lessons Learned from Accidental Discharge of Ammonia 
Tanker, L.S.PRICE. Can Min J v 81 n 9 Sept 1960 p 89-95. 
Precautions and procedures designed to prevent reoccurrence 
of accident in which hose failed on temporary ammonia piping 
arrangement or similar accidents, including regulations for 
handling liquid ammonia; use of ‘“‘Lee Hi’ high pressure 
coupling. 

Safety Equipment for Handling Diethylenetriamine. Safety 
Maintenance v 119 n 5 May 1960 p 21-2. Personal protection 
equipment includes chemical safety goggles with impact resist- 
ant glass or plastic lenses, face shields, self-contained breath- 
ing apparatus, hose masks and air-line masks, hard hats, 
safety shoes, rubbers, rubber clothing; protection in case of 
skin contact and fire fighting control given. 

Safety Equipment for Handling Isopropylamine. Safety 
Maintenance v 119 n 3 Mar 1960 p 17-19. Personal protective 
equipment used when indicated includes: chemical cup type 
or rubber framed safety goggles or spectacle type goggles 
with unperforated side shields, hard hats or soft caps, rubber 
safety shoes or rubbers over leather shoes; respiratory equip- 
ment and precautions for use listed; water spray is particu- 
larly effective in fire and carbon dioxide suitable for small 
fires. 


Storage. See also Ammonia—Storage. 


Do You Store or Handle Volatile Liquids? Here’s How To 
... Cut Evaporation Losses with Floating Roofs. R.E. 
KRAMER. Air Eng v 1 n7 Oct 1959 p 40-3. Causes of evapora- 
tion loss and its contribution to air pollution, and methods 
for combatting losses; tanks described include floating roof 
tank, pan type roof, pontoon type roof, segmental pontoon 
roof, diaphragm tanks, expansion roof tank and _ pressure 
tanks; use of plastic covers; tanks save 4% of product, and 
reduce tank corrosion and fire and explosion hazards. 


CHEMISTRY 


See also Cellulose—Chemistry ; Cement—Chemistry ; Chemi- 
cal Analysis; Chemical Engineering; Chemical Laboratories ; 
Chemical Processes; Chemicals; Electrochemistry ; Emulsions ; 
Hydrogen Ion Concentration; Ion Exchangers; Leather— 
Chemistry; Liquids; Petroleum Chemistry; Petroleum Prod- 
ucts—Chemicals; Polymerization; Suspensions; Thermody- 
namics; Wood—Chemistry ; Wool—Chemistry. 

Bibliography on Molten Salts, G.J.JANZ. Rensselaer Poly- 
technic Inst, Troy, NY, 1958 73 p. Compilation of important 
contributions, based on information published up to 1958 in 
technical press; approximately 1000 entries, each listed by 
author, journal, and title of article and classified under 15 
headings. 


CHERT. See Concrete Aggregates; Petrology—Sedimentary. 
CHIMNEYS 
See also Air Pollution; Coke Ovens. 


Bétonnage par temps froid, Cheminée de 140 m de la centrale 
de Grosbliederstroff, W.THOMA. Travaux v 44 n 305 Mar 1960 
p 105-12. Concreting in cold weather of 140 m high chimney 
for steam power station at Grosbliederstroff; use of tapered 
climbing formwork; structural calculations; heating and pro- 
tective measures for building during winter. 


Chimney 350 ft High at Cement Works, J.FABER. Concrete 
& Constr Eng v 54 n 11 Nov 1959 p 363-9. Construction of 
reinforced concrete chimney at Cement Works, Northfleet, 
Kent; chimney is of circular cross section and tapers uniformly 
from external diameter of 26 ft 4 in. at foundation to 13 
ft at top, design calculations presented. 


Comparison Between Buoyant Vortex Rings and Vortex 
Pairs, J.S.TURNER. J Fluid Mechanics v 7 pt 3 Mar 1960 p 
419-32. Earlier results for buoyant vortex rings is extended 
to describe corresponding two-dimensional case, which arises 


204 THE ENGINEERING INDEX—1960 


CHIMNEYS—Continued 


in theory of bent-over plumes; rise of buoyant rings and pairs 
through stably stratified surroundings having linear density 
gradient are analyzed in detail; results indicate that inter- 
mittent release of smoke at high velocity is worth considering 
as means of increasing effective height of chimneys. 


Design of Chimneys for Resistance to Weight and Wind, 
L.TURNER. Concrete & Constr Eng v 54 n 12 Dee 1959 p 
395-402. Design of reinforced concrete chimneys is matter of 
trial and error; calculations are complicated further because 
effects of differences and changes of temperature have to be 
considered and combined with those due to weight of chimney 
and effect of wind; charts are given whereby stresses due to 
weight and wind can be determined readily. 


Glass-Protected Smokestacks. Coal Utilization v 14 n 6 
June 1960 p 23. New smokestacks are protected inside and 
out with special acid resistant glass, provide toughest protec- 
tion against acid condensate; glass, as used in this stack, 
penetrates and bonds with steel under two applications of 
1600 F; stacks should offer life span of more than three to 
five times that of plain steel stacks in similar service. 


Invisible Stack. Combustion v 32 n 2 Aug 1960 p 57-9. Instead 
of making chimney higher, 10-ton Venturi nozzle of Type 
316L stainless steel, designed and built by Aeroteec Industries, 
was installed on top of stack at Pennsylvania Electric Co’s 
Seward Generating Station; stainless steel resists corrosion 
by hot gases and nozzle makes stack perform as if it were 
100 ft higher, stepping up exit velocity of gas from 30 to 110 
fps and shooting it up high in air for fast, effective dissipa- 
tion. 


CHINAWARE. See Ceramic Products—Manufacture; Porcelain. 
CHIPBOARD. See Wood Products. 


CHLORINATION. See Pulp Manufacture—Bleaching; Water 
Treatment—Chlorination. 


CHLORINE 


See also Pulp Manufacture—Bleaching; Water Treatment— 
Chlorination. 


Determination of Impurities in Liquid Chlorine, T.DE 
VRIES, C.P.SAVARIAR. AWWA—J v 52 n 10 Oct 1960 p 
1338-40. Study of method to determine silicon tetrachloride in 
chlorine; 80-120-g samples of chlorine were analyzed; prelimi- 
nary results varied and showed from 0.8 ppm to 1.5 ppm 
silicon tetrachloride, but precision can be improved; liquid 
chlorine is heated up to room temperature and thus _ boils 
away slowly; gas is analyzed by addition of reductant after 
being bubbled through molybdie acid-boric acid mixture. 

Recovery. Electrolysis Saves Chlorine in Waste. Chem Eng 
v 67 n 15 July 25 1960 p 63-4, 66. Monsanto Chemical Co, 
Anniston, Ala, has completed more than 1 yr of successful, 
continuous recovery of chlorine from waste HCl with 40-frame 
de Nora HCl electrolyzer; daily production capacity is chlorine 
3900 lb, hydrogen 18,300 cu ft; cell liquor can be made from 
most grades of byproduct HCl, containing up to 10% inorganic 
or even organic contaminants. 

CHLORINE DIOXIDE. See Pulp Manufacture—Bleaching ; 
Water Treatment—Chlorination. 


CHROMALLIZING. See Gas Turbines—Manufacture. 


COR OMAENGR GENS See Chemical Analysis—Chromatogra- 
phic. 


CHROME TANNING. See Tanning. 
CHROMITE 


Halkografska raziskava rudnih mineraloy kromnih_lezise 
in njihova genetska zveza, S.GRAFENAUER. Rudarsko- 
Metalurski Zbornik n 1 1960 p 25-46, 4 plates. Microscopic 
investigation of chromite deposits and their genetic relation- 
ship; detailed microscopic study of oxides, sulphides, and 
elements. German summary. 

California. Utilization Studies on Chromite From Seiad Creek, 
Calif, W.L.HUNTER, G.V.SULLIVAN. US Bur Mines—Re- 
port Investigations n 5576 1960 37 p. Tabling yielded concen- 
trates containing 49% or more Cr203; chromite could be 
selectively concentrated by flotation in presence of slimes; 
magnetic separation was not satisfactory; batch smelting 
produced high carbon ferrochromium containing 46.9 to 51.2% 
Cr; studies show that commercial grade ferrochromium can 
be produced by combination of beneficiation and smelting. 

Madagascar. Les roches ultrabasiques de la region de Tamatave, 
R.GIRAUDON. Société Géologique de France—Bul Ser 7 vy 1 n 
6 May 1960 p 608-10. Ultrabasic rocks of Tamatave region; 
character and origin of chromite mineralization; ratio of 
chromium to iron is between 1 and 2; chromite content in 
lenses conformable with dip of crystalline schists, is 60 to 86%. 

New Caledonia. Apercu sur les gites de chromite du sud de la 
Nouvelle-Calédonie, P.MARUEJOL, A.COCHET. New Calé- 
donie—Bul Géologique n 1 1958 p 97-116. Chromite deposit in 
southern New Caledonia; ultrabasic massif of presumably 
Oligocene age contains chromite deposits and is 110 km long 
and 85 km wide; tectonics, character of chromite segregation, 
and details of typical deposits. 


Etude microscopique de quelques échantillons de chromite de 
Nouvelle-Calédonie, R.L.LSTANTON. New Calédonie—Bul Géo- 


CHROMITE—Continued 


logique n 1 1958 p 51-93, plate. Microscopic study of some 
samples of chromite from New Caledonia ; characteristics of 
primary and secondary chromite and principles of prospecting 
for chromite. 


Newfoundland. ‘Magnetic’ Chromite from Shoal Pond North- 
eastern Newfoundland, S.E.JENNESS. Economic Geology v 54 
n 7 Nov 1959 p 1298-1301. Magnetic property is not inherent 
to chromite, as formerly reported, but is caused by presence 
of many tiny intersecting veinlets of magnetite within some 
of chromite grains; somewhat similar textures have been 
reported in Europe, but only one similar phenomenon has 
been described in North America. 


Ore Treatment. See Chromium Ore Treatment. 


Pakistan. Chemical Composition of Zhob Valley Chromites, 
West Pakistan, S.A.BILGRAMI, C.O.INGAMELIS. Am Miner- 
alogist v 45 n 5-6 May-June 1960 p 576-90. Two complete and 
22 partial chemical analyses of chromites and their chemical 
composition are given; it is suggested that chromites showing 
Cr/Fe ratio greater than 3:1 are earlier in age than those 
showing lower ratio; new method for complete chemical 
analysis of chromite. 


Philippine Islands. Notes on Geology and Chromite Deposits of 
Zambales Range, N.S.FERNANDEZ. Philippine Geologist v 
14 n 1 Mar 1960 p 1-8. Both refractory and metallurgical 
chromite are found in igneous complex of Zambales Range; 
largest single chromite ore-body supplies bulk of refractory 
chromite needs of United States; refractory chromites asso- 
ciated with dunites have higher magnesium content and appear 
to have formed earlier than iron-rich metallurgical chromite 
which is associated with pyroxenites. 


South Africa. Geological Suecession in Portion of North-West- 
ern Bushveld (Union Section) and Its Interpretation, G.FER- 
INGA. Geol Soe S Africa—Trans & Proc v 62 1959 p 219-32 
(discussion) 233-8. Forces causing emplacing of igneous suite 
of which, Merensky Reef forms basal part, have, prior to 
emplacement of latter, resulted in gentle folding of forma- 
tions which underly reef; during initial stage of emplacement 
of igneous suite, elevated portions of plane of emplacement 
are considered to have acted as elongated “‘islands’’ in magma, 
and only became engulfed at later stage of emplacement. 


Origin of Certain Chromite Deposits of Eastern Part of 
Bushveld Complex, E.N.CAMERON, M.E.EMERSON. Eco- 
nomic Geology v 54 n 7 Nov 1959 p 1151-1213. Characteristics 
of sequence of rock units in Critical Zone of Bushveld Com- 
plex, on Farms Winterveld and Jagdlust, Eastern Transvaal, 
and sequence of rocks including Steelpoort and Leader 
chromite seams; layered structure of Critical Zone is due to 
gravitative accumulation of early-formed crystals; repetition 
of rock types and cognate xenoliths indicate sedimentation 
from magma that was at least intermittently in motion. 


CHROMIUM AND ALLOYS 


See also Aircraft Materials—Heat Resisting; Copper Chro- 
mium Alloys; Gas Turbines—Materials; Iron Chromium A\l- 
loys; Powder Metallurgy—Chromium; also all subject head- 
ings beginning with Chromium. 


Duktiles Chrom, H.L.WAIN, A.R.EDWARDS. Metall v 14 
n 5 May 1960 p 387-95. Ductile chromium; review of litera- 
ture, covering production (including costs), melting and cast- 
ing, forming, factors affecting ductility in tensile test, and 
other properties of ductile chromium; gaps in knowledge 
are pointed out. 108 refs. 


Elektronenoptische Untersuchungen ueber die Sigma-Phase 
etc, H.J.SCHUELLER, P.SCHWAAB. Zeit fuer Metallkunde 
v 51 n 2 Feb 1960 p 81-4. Electron microscopic investigation 
(mostly diffraction) of chromium iron and chromium nickel 
systems ; sigma phase was observed in both systems in evapor- 
ated films of alloys containing nominally 55% Fe, 45% Cr and 
70% Cr, 30% Ni, respectively; in Fe-Cr alloys occurrence 
in specimens vacuum annealed at 350 C is considered certain, 
upper limit was not observed; in Cr-Ni alloys occurrence 
ranged from 400 to 950 C. 28 refs. 


Investigation of Electron Spectra of Dilute Solid Solutions, 
ILB.BOROVSKII, K.P.GUROV. Physies of Metals & Metal- 
lography v 7 n 2 1959 p 61-70. English translation of article 
indexed in Engineering Index 1959 p 211 from Fizika Metallov 
i Metallovedenie Feb 1959. 


Metallurgical Observations of Nitrides in Chromium, I.S. 
SERVI, W.D.FORGENG. Inst Metals—J v 88 pt 4 Dee 1959 
p 164-7. Electrolytic chromium flakes that had been heat 
treated in hydrogen containing traces of nitrogen were found 
to be thermally etched on one side, while opposite side was 
usually covered with small, vapor deposited, crystals of 
chromium; surface markings were present on both small 
crystals and thermally etched surfaces; markings were results 
of presence of yellowish metallic material along grain boun- 
daries and within grains; presence of nitrides is explained 
on basis of available thermodynamic data for Cr-N system. 


Preliminary Internal Friction Measurements in Chromium, 
M.E. de MORTON. Met Soe of AIME—Trans v 218 n 2 Apr 
1960 p 294-9. Study of internal friction characteristies of chro- 
mium containing comparatively small quantities of interstitial 
solutes in fully annealed and heavily worked condition ; effect of 
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temperature and strain amplitude; time effect after over- 
straining; effect of heavy plastic deformation; effect of an- 
nealing deformed specimen; influence of deformation and 
annealing on internal friction. 25 refs. 


Preparation and Properties of High-Purity Chromium, A.R 
EDWARDS, J.I.NISH, H.L.WAIN. Metallurgical Reviews Vv 
4n 16 1959 p 403-49, 2 plates. In review presented, dealing 
mostly with need to produce better alloys for high temperature 
service, particular application largely in mind was rotor 
blading of gas turbine engines ; preparation of pure chromium; 
melting and casting; powder metallurgy; working; physical 
and mechanical properties; age hardening characteristics ; 
brittleness ; corrosion properties. 175 refs. 


Susceptibility of Chromium-Based Alloys of Transition Ele- 
ments, W.M.LOMER. Australian J Physics v 13 n 2A July 
1960 p 451-9. Brief investigation of nature of influence of anti- 
ferromagnetic chromium matrix on properties of dilute solu- 
tions of atoms carrying well-defined local moments of their 
own; it is shown that various anomalies in susceptibility- 
temperature relations can be rationalized in terms of model 
involving small spin orientation forces arising from antifer- 
romagnetism. 


Diffusion. Study of Diffusion in System Chromium-Nitrogen, 
V.IL.ARKHAROV, V.N.KONEV, A.Z.MENSHIKOV. Physics of 
Metals & Metallography v 7 n 1 1959 p 58-65. English trans- 
lation of article indexed in Engineering Index 1959 p 211 
from Fizika Metallov i Metallovedenie Jan 1959. 


CHROMIUM COBALT STEEL 


Influence du cobalt sur les proprietes d’aciers au chrome, 
D.COUTSOURADIS, L.HABRAKEN. Memoires Scientifiques 
de la Revue de Metallurgie v 57 n 7 July 1960 p 557-71. Effect 
of cobalt on properties of chromium steels; systematic investi- 
gation of effect of Co (max 12%) on commercial alloys of 
Fe-C-Cr system; TTT diagrams, mechanical properties, corro- 
sion resistance (tested by total immersion in H2SO4 and 
electrochemically) ; surface corrosion was decreased by Co; 
intergranular corrosion depended on heat treatment. 

CHROMIUM COMPOUNDS. See Tanning. 


CHROMIUM IRON ALLOYS. See Chromium and Alloys; Gas 
Turbines—Materials; Iron Chromium Alloys. 

CHROMIUM MANGANESE SILICON STEEL. See Iron and 
Steel Metallography. 

CHROMIUM MANGANESE STEEL. See Stainless Steel; Steel 
—wNitrogen Content. 


CHROMIUM METALLOGRAPHY. See Chromium and Alloys. 
CHROMIUM METALLURGY 


Electrorefining Chromium, F.R.CATTOIR, D.H.BAKER, Jr. 
US Bur Mines—Report Investigations n 5682 1960 15 p. 
Chromium may be refined in electrolytic cells with fused 
sodium chloride-chromium chloride electrolytes with large 
degree of beneficiation with respect to nitrogen and oxygen 
content; reduction in nearly all contamination, especially by 
metals considerably more electropositive or electronegative 
than chromium, can be expected; operating parameters of 
voltage, current, bath strength, and operating temperatures 
are not critical. 


High-Purity Chromium by Electrolysis, P.C.GOOD, D.H. 
YEE, F.E.BLOCK. US Bur Mines—Report Investigations n 
5589 1960 17 p. Electrolysis of chromium trioxide solution at 
high temperatures ; optimum concentrations and operating con- 
ditions for deposition of chromium from chromic acid baths 
containing sulphate, fluoride, and silicofluoride ions; cation 
exchange resins were used for removing metallic impurities 
from chromic acid solutions containing sulphate ion; solutions 
containing fluoride and silicofluoride ions were purified by 
recrystallization. 


Thermodynamics of Chromium-Iron System, O.KUBA- 
SCHEWSKI, G.HEYMER. Acta Metallurgica v 8 n 7 July 
1960 p 416-23. Method for determination of vapor pressure of 
chromium has been devised by combining Knudsen’s effusion 
method with tracer analysis using Cr-51 of half-life 27.8 
days; vapor pressures determined in temperature range 1170- 
1400 © agree with previous work and may be represented by 
equation log Patm = —19,700/T + 6.92; chromium pressures 
in Cr-Fe system measured at 1340-1370 C for various composi- 
tions; activity curve shows some positive deviation from 
Raoult’s line. 


Vacuum Distillation of Chromium, V.M.AMONENKO, A.A. 
KRUGLIKH, G.F.TIKHINSKII. Physics of Metals & Metallo- 
graphy v 7 n 6 1959 p 67-72. English translation of article 
indexed in Engineering Index 1959 p 212 from Fizika Metallov 
i Metallovedenie June 1959. 


CHROMIUM MOLYBDENUM STEEL. Sce Steel—Creep; Steel 
—Forgeability; Steel—Mechanical Properties; Steel Testing. 

CHROMIUM NICKEL ALLOYS. See Chromium and Alloys. 

CHROMIUM NICKEL STEEL. See Iron and Steel Metallog- 
raphy—Bainite; Springs—Materials; Stainless Steel; Steel— 
Embrittlement. 


CHROMIUM ORE TREATMENT 


Concentration of Chromite-Bearing Beach Sand Concentrate 
from Ouinia, New Caledonia, S.B.HUDSON. Australia. Com- 
monwealth Sci & Indus Research Organization—Ore Dressing 
Investigations—Commonwealth Mining Dept, Univ of Mel- 
bourne—Report n 591 Mar 1960 6 p. Investigation carried out 
on chromite sample assaying 20% Cr2O3; single stage electro- 
static separation yielded concentrate assaying 38.8% Cr20s, 
with chromium: iron ratio of 1.33:1; table concentration, 
followed by electrostatic separation yielded chromite concen- 
trate assaying 42.8% Cr2Os. 


_ Ein Beitrag zur Loesung des Problems der Chromit-Flota- 

tion, H.J.MORAWIETZ. Zeit fuer Erzbergbau u Metallhuet- 

tenwesen v 12 n 7, 8 July 1959 p 309-21, Aug p 388-93. 

Contribution to solution of problem of chromite flotation; 

response of chromite to flotation; experiments with different 

canoe agi applied to pure chromite; results of experiments. 
refs. 


Flotation of Pacifie Northwest Chromite Ores, G.V.SUL- 
LIVAN, W.A.STICKNEY. US Bur Mines—Report Investiga- 
tions n 5646 1960 14 p. Flotation can be used to recover 
chromite from many fine-grained disseminated ore types with- 
out prior desliming of ground pulp; removal of minus 9u 
fines from fine table feed was necessary to obtain mineral 
collection and separation; selectivity is comparable to that 
obtained with anionic collection of sulphide minerals. 


CHROMIUM PLATING 


See also Cars—Buffers; Die Castings—Finishing; Diesel 
Engines—Cylinders; Electroplated Products; Electroplating; 
Mclybdenum and Alloys—Protective Coatings. 


Adherence of Thick Chromium Deposits as Affected by Sur- 
face Preparation, J.G.POOR, H.CHESSIN, C,L.ALDERUC- 
CIO. Plating v 47 n 7 July 1960 p 811-13. Photomicrographs 
presented showing that honing can cause extensive damage 
to cast iron and other metal surfaces; machining, grinding, 
even polishing, can also cause sufficient damage to metal sur- 
faces to affect bond strength of electrodeposits on surfaces; 
importance of removing these weakened surfaces before plat- 
ing in cases where electrodeposits are liable to severe stresses 
in service. 


Controlled Deposits of Hard Chromium, J.D.GREENWOOD. 
Electroplating & Metal Finishing v 13 n 9 Sept 1960 p 322-6. 
Two phases of plating control considered, first implying 
minimizing of build-up, treeing and burning, and second re- 
quiring more exact control and reference to drawing dimen- 
sions to enable parts to be put into service without further 
finishing ; examples of methods employed with particular refer- 
ence to external and internal surfaces of small sleeves, plating 
selected portions of parallel shafts, preventing blowing at 
holes and slots, and controlled plating of piston rods, bores 
and flat plates. 


Crack-Free Chromium Plating, J.CORBIERE. Metal Finish- 
ing J v 6 n 63 Mar 1960 p 109-11. Methods of obtaining crack- 
free chromium; advantages of depositing it from self regulat- 
ing chromium solution; possibility of obtaining crack-free 
chromium deposits by using addition agent; solutions studied 
included Stareck self regulating crack-free chromium, high 
temperature high ratio crack-free chromium and Novochrome 
at high temperatures; results analyzed. 


Determination of Sulfate in Chromium Plating Solutions, 
G.J.MecKINLEY, A.Q.JONES. Plating v 47 n 6 June 1960 
p 634-6. In method described, sulphate is reduced to sulphide 
with hydrodic acid “reducing mixture”; liberated hydrogen 
sulphide is trapped in ammoniacal zine sulphate solution ; 
standard potassium iodate-iodide solution is used to titrate 
resultant hydrogen sulphide; method is precise and has ac- 
curacy of 1%; time required for sulphate determination is 
1% hr. 


Determination of Sulphate Content of Chromium Plating 
Solutions by Combustion Method, R.St.J.EMERY. Electroplat- 
ing & Metal Finishing v 13 n 7 July 1960 p 253-7, 261. Sample 
is prepared for combustion in small porcelain boat containing 
ignited asbestos wool with iron and tin powders; volatile 
chromium trioxide is reduced to more stable oxides of lower 
valencies; sample is burned in oxygen in similar manner to 
that used for determination of sulphur content of steel; re- 
sulting sulphur dioxide is absorbed in_ dilute solution of 
hydrogen peroxide and sulphate content determined by titra- 
tion with N/40 sodium hydroxide. 


Development of Chromium Plating, G.DUBPERNELL. Plat- 
ing v 47 n 1 Jan 1960 p 35-53. History of chromium plating, 
from first deposition of chromium from chromic acid solution 
by Geuther in 1856, through development of present process 
of chromium plating in 1924, to recent progress. 196 refs. 


Blectrodeposition of High-Purity Chromium from Electro- 
lytes Containing Fluoride or Fluosilicate, N.RYAN. Electro- 
chem Soc—J v 107 n 5 May 1960 p 397-404. Chromium plating 
solutions containing fluorides and fluosilicates have been used 
commercially, particularly in Germany; investigation of vari- 
ables affecting laboratory scale deposition of chromium ; op- 
timum conditions for production of high-purity chromium at. 
highest current efficiency (38-45%). 
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Forkromning med_ sjalvreglerande_ elektrolyt, R.JUSTH. 
Teknisk Tidskrift v 90 n 2 Jan 8 1960 p 29-31. Chromium 
plating with self-regulating electrolyte; in newly developed 
bath, based on chromium acid, mixture of strontium sulphate 
and potassium hexafluorosilicate is used instead of sulphuric 
acid as catalyst; advantages of new bath, include low sensi- 
tivity to temperature variations ; smooth chromium deposit 
can be obtained over wide current density range. 

Hard Chrome Plating Cylinder Liners. Metal Industry v 
97 n 16 Oct 14 1960 p 319-21. New company formed by 
Laystall Engineering, Laystall Cromard, Wolverhampton, is 
fully equipped with special purpose machines and includes 
fully automatic plants for hard chrome plating bores of liners ; 
“Cromard” thin wall liners are produced from deep drawn 
pressings of special steel; plating operation described. 

Khromirovanie magnievykh splavov, V.I.LLAINER, I.M. 
NURKAS. Vestnik Mashinostroeniya v 39 n 9 Sept 1959 p 
70-3. Chromium plating of magnesium alloys; experiments on 
chromium plating of magnesium alloy containing 1.5% Mn, 
0.2-0.3% Ce, 0.005% Fe, 0.03% Cu, 0.08% Al, 0.09% Zn, 
0.07% Si; it was necessary first to electroplate tubular speci- 
mens with Cu. 

Neuerungen auf dem Gebiet der Verchromungstechnik, H.J. 
BRINKMANN. Metalloberflaeche v 14 n 5 May 1960 p 150-8. 
New developments in field of chromium plating; history of 
process; electrolytes; recent developments; corrosion protec- 
tion; duplex plating. 40 refs. 

Practical Aspects of Hard Chromium Plating, C.F.CORFE. 
Electroplating & Metal Finishing v 13 n 1, 2 Jan 1960 p 
8-8, Feb p 48-52, 69. Equipment for hard chromium plating ; 
cleaning, pickling and rinsing; jigging, masking and position- 
ing of anodes; anodic etching in chromic, sulphuric and oxalic 
acids; hard chromium plating of molding dies, and of alumi- 
num, titanium, magnesium, and of copper and its alloys; 
orthodox and _ silico-fluoride solutions compared. 


Ueber das Abscheidungspotential ete, W.MACHU, M.F.M. 
EL-GHANDOUR. Werkstoffe u Korrosion v 10 n 10 Oct 1959 
p 617-21. Deposition potential and reaction mechanism of 
deposition of chromium from complex chromium trisulphate 
solutions (containing ammonium sulphate and urea); elec- 
trochemical measurements (current density/potential, time/ 
potential, time/current density curves) are used to explain 
mechanism of chromium deposition. (See authors’ previous 
article indexed in Engineering Index 1959 p 212 from Sept 
1959 issue). 

Zur Theorie der elektrolytischen Reduktion der Chrom- 
saeure, R.WEINER. Metalloberflaeche v 14 n 1, 3 Jan 1960 
p 7-9, Mar p 69-74. Theory of electrolytic reduction of chromic 
acid; critical review of author’s early (1936-37) and recent 
(1957-59) work and that of others leads to summary of factors 
determining electrolytic reduction of HeCrO;; among most 
important are cathode metal and its pretreatment, cathode film 
and effects of ‘foreign’? anions in electrolyte on process; 
no conclusive theory is advanced. 

CHROMIUM STEEL. See Chromium Cobalt Steel; Gas Tur- 
bines—Materials; Iron and Steel Metallography; Stainless 
Steel; Steel—Cobalt Content; Steel—Creep; Steel—Mechanical 
Properties ; Steel—Weldability. 

CHROMIZING. See Protective Coatings—Chromate. 

CHRONOMETERS 


Transistorised Crystal Chronometer, N.F.BLACKBURNE, 
R.A.SPEARS. ATE—J v 15 n 4 Oct 1959 p 303-12. Design 
features of chronometer, evolved by ATE from original cir- 
ecuitry designed by British Telecommunications Research Ltd; 
accurate time source is provided by crystal oscillator, fre- 
quency of which is divided to give required outputs; oscillator 
stability gives accuracy of plus or minus % see per week un- 
der normal conditions; block diagram showing complete cir- 
cuit arrangement. 

CHRYSOTILE. See Asbestos. 
CHUCKS 

Aluminum Chucks Eliminate Scoring of Parts, H.DING- 
MAN. Western Metalworking v 17 n 11 Nov 1959 p 48-9. By 
using experimental set of chuck jaws of aluminum bar stock 
at Abbott Engineering & Manufacturing Co, Phoenix, Ariz, it 
was found that aluminum would not mark soft metals in man- 
ner steel did; aluminum jaws held much tighter grip with 
very little torque on chuck; aluminum chuck jaws and chuck 
pot fixtures now produced that cover almost every situation 
in secondary machine operations. 

Magnetic Fixtures. Machy (Lond) v 96 n 2466 Feb 17 1960 
p 374-6. Description of arrangements of magnetic fixtures for 
use with Eclipse range of permanent magnet rectangular and 
circular chucks made by James Neill & Co (Sheffield) ; mag- 
netic fixtures for use with these chucks must be designed by 
company; information required concerning workpiece to be 
held, operating conditions, and operations to be performed. 

Power-Operated Chucks Hold down Production Costs, H.L. 
STEWART. Machy (NY) v 66 n 9 May 1960 p 131-3. Illus- 
trated examples of power operated chucking devices and their 
application ; important advantages are reduced operator fatique 


CHUCKS—Continued 


and instantaneous chuck functioning, which result in lower 
floor-to-floor time; gripping pressures can be accurately 
predetermined and uniformly maintained. 

Use Magnetic Fixturing When Milling to Save Operator’s 
Time and Effort, F.L.SUCHANEK. Carbide Eng v 12 n 
Feb 1960 p 27-8. Abstract of article indexed in Engineering 
Index 1959 p 213 from Am Mach May 4 1959. 


CHURCHES 


See also Electric Lighting—Churches; Public Address Sys- 
tems. 

Four Churches by Victor Lundy—Building Types Study 277. 
Arch Ree v 126 n 6 Dec 1959 p 135-48. Pine Shores Presby- 
terian Church, Sarasota, Fla, 136-7; St. Andrew’s Presbyterian 
Church, Dunedin, Fla, 138-41; Church and School near Cape 
Canaveral, Melbourne, Fla, 142-3; St. Paul’s Lutheran Church, 
Sarasota, Fla, 144-8. 


Air Conditioning. See Air Conditioning. 

CHUTES. See Cargo Handling; Materials Handling—Powders. 
CINEMATOGRAPHY. See Motion Pictures. 

CIRCUIT BREAKERS. See Electric Circuit Breakers. 
CIRCUITS. See Electric Circuits; Radio Circuits; Telephone 


Circuits; Television Circuits. 


CIRCULATING MEDIA. See Boreholes—Circulating Media; 


Oil Well Drilling—Rotary Mud. 


CITIES AND TOWNS. See City Planning; Municipal Engineer- 


ing. 


CITY PLANNING 


See also Air Pollution; Highway Systems—Planning; Mu- 
nicipal Engineering ; Photogrammetry; Traffic Surveys; Trans- 
portation. 

Framework For Urban Studies. Nat Research Council— 
Highway Research Board—Special Report n 52 Oct 1959 29 p. 
Program which inquires into nature, function and inter-rela- 
tionships of economic, governmental, physical and _ social 
aspects of urban life and examines urban phenomena, evalu- 
ates policies and measures, and estimates costs and conse- 
quences of theoretical arrangements, or urban facilities and 
agencies; object is to provide highway authorities, etc, with 
understanding of urban growth and change, aid in public 
and private formulation and, have some bearing on movement 
of goods and people in urban-metropolitan areas. 

Planning and Design of Subdivisions, C.D.CASHMAN. 
Purdue Univ—Eng Extension Series n 101—Eng Bul Mar 1960 
p 77-97. Description of practical steps in modern subdivision 
planning; decision between rectilinear or curvilinear street 
pattern ; minimum radius should be 150 ft; use of cul-de-saes ; 
long blocks; developing topographic map; use of aerial 
surveys and mapping methods; master grading plan and 
master sewer plan. A 

Planning and Development In Urban Transportation—1959. 
Nat Research Council—Highway Research Board—Bul n 221 
1959 66 p. Papers presented at 38th Annual Meeting Jan 
5-9 1959 in Washington, DC, as follows: Measurement of 
Congestion in Transportation Systems, L.WINGO, Jr, 1-28; 
Central Business District and its Implications for Highway 
Planning, R.E.MURPHY, 29-32; New Roads for Old Cities: 
European Experience, W.F.BOGNER, 33-6; General Planning, 
Urban Renewal, and Highways, R.L.STEINER, 37-9; Meas- 
urement of Central Business District Change and Urban High- 
way Impact, E.M.HORWOOD, R.R.BOYCE, 40-55; Shoppers’ 
Paradise Concept, R.C.BLENSLY, J.A.HEAD, 56-66. 

Traffic and Transportation in Urban Renewal, W.S.SMITH. 
Civ Eng (NY) v 380 n 10 Oct 1960 p 45-8. Redevelopment 
problems in 80 major cities of country; one example is New 
Haven, Conn, where plan is being developed that will sepa- 
rate pedestrian traffic by placing it on elevated mall; under- 
ground roadway will bring commercial vehicles into area; 
other examples are Miami, Fla, Newark, NJ, Lansing, Mich, 
Tulsa, Okla, El Paso, Tex, and cities of California in general. 
eoatonal data on California problems by W.H.CLAIRE, p 

Trends in Public Transit Improvement Programs, W.S. 
RAINVILLE, Jr. ASCE—Proe v 85 (J City Pinnding Div) 3 
CP2 Dee 1959 Paper n 2272 p 1-9. Recent programs are classi- 
fied into appropriate groupings and specific examples of each 
type of improvement is given; efficiency of transit in utiliza- 
tion of street space as means of moving persons in congested 
areas is cited as reason for its inclusion by publie officials in 
long range urban transportation plan and program. 

Urban Renewal and Transportation, W.H.CLAIRE. Traffic 
Quarterly v 13 n 3 July 1959 p 414-22. Requirements of gen- 
eral land use plan and urban transportation plan are discussed 
from viewpoint of combining both and using it as basis for 
capital improvements program; methods for obtaining better 
urban transportation through freeway or expressway renewal ; 
neighborhood planning; freeway impact on land economies ; 
pertinence to Los Angeles urban renewal problems. 


Baltimore, Md. Renaissance in Baltimore, D.A.WALLACE. 


Traffic Quarterly v 14 n 1 Jan 1960 p 36-58. Mayor and city 
council designated entire downtown Baltimore urban renewal 
area on Jan 24, 1958; Charles Center project was first on 
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CITY PLANNING—Continued 


planning program; application of five planning principles ; 
economic consequences of Charles Center; civic center: prog- 
ress of two centers; parking and traffic in Charles Center ; 
CBD planning program; functional model of future CBD; 
six steps toward achieving plans. ‘ 


Cleveland, Ohio. Planning Activity in Cleveland Region, S.A 
KAUFMAN. ASCE—Proc v 86 (J City Planning Div) n CPi 
May 1960 Paper n 2492 p 23-32. Preparation of Cuyahoga 
County’s general plan by Regional Planning Commission; re- 
port on studies of sewerage and water supply, transportation, 
population growth, land use, and regional recreation. 


Connecticut. Even Floods Have Hidden Benefits, N.J.PARISH. 
Am City v 75 n 2 Feb 1960 p 175, 177, 179. Four years after 
Connecticut’s most tragic floods, planners are turning devasta- 
tion into municipal, commercial and residential gains; parts 
of new planning are flood control measures, land elevations, 
and expansion to areas not susceptible to floods; Ansonia, 
Conn, plans elimination of second and third-story residential 
uses, new commercial areas, and new street pattern realign- 
ment; acquisition of properties by municipalities for redevelop- 
ment purposes. 


Kansas City, Kan. Coordinating Public Works and Urban 
Renewal in Kansas City, Kan., E.H.LOVELACE, R.DURAN. 
ASCE—Proc vy 85 (J City Planning Div) n CP2 Dee 1959 
Paper n 2307 p 29-41. General Neighborhood Renewal Plan 
as means for coordinating timing and location of public 
works with urban renewal program; local benefits realized 
ae these procedures are detailed in Argentine district of 

ity. 

Newark, N.J. Newark Plans Dynamic Changes for Its Down- 
town Center, H.W.CONNOR. Traffic Quarterly v 14 n 2 Apr 
1960 p 226-37. Overall planning concept, conceived by Newark 
Economie Development Committee with team of consultants 
including architect and planner, shopping center, and trans- 
portation specialist, and market analyst, is based on national 
and local knowledge of forces at work in downtown section, 
research to project future potential of area, and integrated 
transportation system to serve present and future needs; 
new CBD defined; freeway and major arterial system; 
Newark plaza proposals and other projects. 


Norfolk, Va. Norfolk Builds for Future, J.H.WEIDMAN, 
D.R.LOCKE. Civ Eng (NY) v 30 n 10 Oct 1960 p 68-70. 
Redevelopment of 465 acres in business district, involving 
relocation of 5568 families; principles in planning of new 
civic center and regional medical center, new central high- 
way system of city, Golden Triangle Motor Hotel, and Lafay- 
ette Yacht Club. 


Northwest Territories. New Aklavik—Search for Site, C.L. 
MERRILL, J.A.PIHLAINEN, Jr, R.F.LEGGET. Eng J v 43 
n 1 Jan 1960 p 52-7. Relocation of Aklavik settlement, which 
is administrative center for Northwest Territories and is 
radiosonde and naval signal station, was made necessary by 
adverse ground conditions and lack of expansion possibilities ; 
requirements were: good location, soil suitable for sewer and 
water installations and building foundations, adjoining navi- 
gational channel and _ possibility of airfield construction ; 
present new site at Hast Three was located by aerial survey. 


Palo Alto, Calif. Palo Alto’s Urban Renewal Plan, L.K. 
RIMOV. Traffic Quarterly v 13 n 3 July 1959 p 366-77. Main 
aspects of city’s 76 acre urban renewal project, carried out 
by private enterprise, is geared to process of economic and 
social evolution; zoning and land use evaluation methods; 
goals for future. 


Philadelphia, Pa. Fitting Cities to Future. Eng News-Rec v 
165 n 15 Oct 13 1960 p 41-56, 59-60. Renewal project in Phila- 
delphia, including construction of new center of city, housing 
developments, slum clearance, traffic regulation, streets, 
transit lines, and transportation; paper is divided into three 
chapters; Philadelphia Rebuilds to 21st Century Plan, 42-52, 


Mobilizing City’s Resources for Redevelopment, 52-6, and 
Pioneering in Precast Concrete, 56, 59-60. 
Pittsburgh, Pa. Reconstruction Works in Pittsburgh. Eng 


News-Rec v 163 n 21 Nov 19 1959 p 56-78. Achievements in 
city planning, and slum clearance; new streets and new tied 
arch river bridges; new hotel and office buildings of thin 
wall construction, stainless steel and glass facings; new 
sewage system which serves 69 communities; 33 mi of sew- 
age interceptor tunnels; sludge concentration and incinera- 
tion; auditorium with 14,000 seats. 


St. Lawrence Project. St. Lawrence Power Project Rehabilita- 
tion, J-H.JACKSON, Eng J v 43 n 2 Feb 1960 p 67-73, 177. 
Power and Seaway Projects dislocated 6500 residents and 
flooded 20,000 acres, affecting seven communities; description 
of creation of new townships, municipal services, schools, 
churches, shopping centers, park lands, roads and railroads. 


Texas. Planning Two-City Industrial Site, R.L.POWELL. Pub 
Works v 90 n 9 Sept 1959 p 129-31. Unified planning for 
Dallas and Fort Worth as part of Great Southwest Industrial 
District (GSID) with area of 5000 acres; all improvements 
are correlated with existing or projected facilities to provide 
adequate extensions of municipal services into new industrial 
developments. 


CITY PLANNING—Continued 


West Germany. German General Traffic Plan, J.SCHLUMS. 
Traffic Quarterly v 14 n 1 Jan 1960 p 95-101. Need of close 
collaboration between town planning and traffic engineers to 
assure future viability of towns is emphasized; zoning plan 
is recommended in which development of each town for next 
30 yr is projected, together with general traffic plan; private 
and public local needs; private traffic volume should be care- 
fully ascertained and distinction should be made between 


moving, on-and-off loading, and parking traffic; mistakes 
made in zoning plan. 
Reconstruction in Western Germany, J.BRIERLEY. Sur- 


veyor v 118 n 3525 Dee 26 1959 p 1083-6. Reconstruction work 
that has been carried out during last 10 yr in Cologne, 
Munich, Kassel, Hanover, Hamburg, Essen, and Duesseldorf ; 
role of industry, business, housing, entertainment, roads and 
sports in reconstruction program. 


Zoning. Milwaukee Land Use and Zoning, C.BALL. Traffic 
Quarterly v 13 n 4 Oct 1959 p 579-601. Study to evaluate 
general degree to which purposes of zoning are being suc- 
cessfully realized, to isolate and evaluate specific areas of 
deficiency, and to reach conclusions as to degree and manner 
in which present political, legal, administrative, and tech- 
nical mechanisms and procedures are functioning; study 
methods; rationale of zoning; land-use distributions; indus- 
trial zoning and municipal boundary problems; commercial 
and residential zoning. 


CIVIC CENTERS. See City Planning. 
CIVIL DEFENSE 


Mobile Feeding Units. Safety Maintenance v 119 n 3 Mar 
1960 p 9. Seven newly developed units recently delivered to 
Maine Civil Defense and Public Safety Dept; standard van 
specially modified, equipped and installed on 11% ton forward- 
control type chassis; interior electric power furnished by 
portable gasoline-powered a-c generator, has electric refrig- 
erator, gas range, steam-table, coffee urns, double stainless 
steel sink, counter work tops, stowage space and 65 gal water 
supply; provisions for connection to external water and elec- 
tric supply hook-up. 

Training Plant Civil Defense Corps, A.W.HARRIGAN. 
Safety Maintenance v 119 n 2 Feb 1960 p 9-10. Western Elec- 
trie’s “‘Personnel Protection’? program to train all employees 
in special action needed to minimize blast and radiation 
injuries; First Aid courses given, additional fire-fighting 
auxiliaries to supplement existing crews, training of rescue 
squads and radiological monitoring squads; alert system and 
shelter drills instituted; warden organization trained; manu- 
als of training in personnel responsibilities. 


Shelters. Fallout Shelters: Effectiveness Varies with Cost, 
N.FITZSIMONS. Eng News-Rec v 164 n 22 June 2 1960 p 
32-3. Table shows A to F types of shelters and their protec- 
tive value; economical types of shelters for homes and schools ; 
in basement of multistory commercial buildings B type shel- 
ters easily can be provided; by suitable strengthening of floor 
slabs and modification of sanitary and ventilating system, A 
type shelters can be provided; costs of slab thickening; cost 
of shelter in percent of construction costs; community shel- 
ters can be made for $100 to $200 per occupant. 


Low-Cost Home Shelter from Nuclear Blasts, H.A. 
SAWYER, Jr. Civ Eng (NY) v 29 n 12 Dec 1959 p 54-7. 
Design of shelter for six persons against effects of 20 mega- 
ton nuclear bomb; shelter has shape of truncated cone and is 
made of solid sand-gravel concrete blocks with reinforced 
concrete roof; cost of all materials and equipment for shel- 
ter, including bunks and complete ventilating system, is ap- 
proximately $340, itemized in accompanying list. 


Water Supply. Minimum Potable Water Supply Requirements 
in Civil Defense Emergencies. Am Water Works Assn—J v 
51 n 8 Aug 1959 p 964-6. Quantitative water requirements 
for various degrees of emergency for hospitals, households 
and mass care centers; measures to be taken to test chemi- 
cal, biological, and radioactive contamination; extensive 
chlorination recommended. 


CIVIL ENGINEERING 


See also Bridges; Coal Mines and Mining; Concrete Con- 
Construction Industry ; 


struction; Construction Equipment ; 

Dams; Drainage; Excavation; Highway Engineering ; Houses ; 
Hydraulics; Hydroelectric Power Plants; Irrigation; Ports 
and Harbors; Refuse Disposal; Reservoirs; Rivers; Roads 


and Streets; Sanitary Engineering; Sewage Treatment; Sew- 


ers; Soil—Mechanies; Structural Design; Surveying; Tun- 
nels—Construction. 
Place of Digital Computers in Civil Engineering, R.K. 


LIVESLEY. Instn Civ Engrs—Proc v 15 Jan 1960 Paper n 
6402 p 15-33. Development of automatic digital computers 
with reference to their present and possible future use in 
civil engineering practice; three applications of computers: 
elastic analysis of square floor slabs, analysis and design of 
steel frameworks, and design of two-lane highway are dis- 
cussed; practical aspects of solving engineering problems on 
computers. 


CLADDING. See Metal Cladding. 
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CLAMPING DEVICES 
See also Chucks; Tools, Jigs and Fixtures. 


Hydraulic Clamping Cuts Floor-to-Floor Time, R.Le 
GRAND. Am Mach/Metalworking Mfg v 104 n 3 Feb 8 
1960 p 106-9. Closed circuit tooling system developed by New- 
ton Hydraulic Tooling Co, Auburn, Mass; components include 
hand operated pumps, cylinders, needle valves, and swing 
clamps with built-in cylinders, all for operation at 2000 psi; 
items can be connected together in simple circuits; two types 
of pumps described; mounting methods for cylinders; how 
to design clamping system; examples of time savings by 
hydraulic clamping. 

CLASSIFIERS. See Coal Preparation; Ore Treatment—Separa- 
tors. 


CLAY 


See also Alumina; Bauxite; Bentonite; Ceramic Mate- 
rials; Industrial Wastes—Radioactive Materials; Mineral In- 
dustry and Deposits; Mineralogy—Silicates; Oil Well Drilling 
—Rotary Mud; Refractory Materials; Sand, Foundry. 


Dakota Formation Refractory Clays and Silts in Kansas, 
N.PLUMMER, M.P. BAULEKE, W.B.HLADIK. Kansas. 
Geol Survey—Bul n 142 Mar 1960 52 p. Routine ceramic 
testing (supplemented by chemical analysis and hot load 
testing) of samples of refractory clay and silt from Dakota 
Formation from 25 locations in Kansas showed that some of 
clays can be formed into good grade of semisilica refractory 
brick; brick exhibits excellent volume stability and hot-load- 
carrying characteristics at temperatures as high as 2500 F. 


Extrusion Method for Testing of Flow Properties of Plastic 
Clays, V.J.OWEN, W.E.WORRALL. Brit Cer Soc—Trans v 
59 n 8 Aug 1960 p 285-302. Plastic clay was extruded through 
circular orifice and measurements of its rate of extrusion 
plotted against applied pressure; effects of moisture transfer 
and moisture loss are discussed; results indicate clearly dif- 
ferences in flow properties of natural and mono-ionic clays, 
and clay-flint mixtures. 


High-Alumina Clays of West Virginia, W.A.TALLON, 
R.G.HUNTER. West Virginia. Geol & Economie Survey— 
Report Investigations n 17 June 1959 49 p. 17 clay horizons 
in Permian and Pennsylvanian were sampled; most of clays 
are exposed in belt over 50 mi wide which trends northeast 
through central part of state; total of 212 samples were col- 
lected at 106 localities; average clay bed is 5% ft thick; 
sampling procedure, general geology, and_ spectrographic 
analyses for six elements; clays seen as possible domestic 
aluminum ore source. 


Low Cost Overburden Stripping of Missouri Fire Clay 
Deposits, M.H.McDONALD. Brick & Clay Rec v 136 n 3 
Mar 1960 p 44-7, 50. Methods developed at Harbison-Walker 
Refractories Co, which take into account machinery, operating 
methods, personnel motivation, maintenance and cost analy- 
sis; at present level of production, about 4 of million cu yd 
of overburden must be removed to uncover enough fire clay 
for 1 yr requirements; overburden varies in thickness from 
5 to 80 ft, and is often underlain with alluvial beds of sand 
and gravel. 


Mechanisms of Swelling by Compacted Clay, C.C.LADD. 
Nat Research Council—Highway Research Board—Bul n 245 
1960 p 10-26. Concepts of swelling mechanisms extended to 
natural clays; test data to show effects of ion concentration 
in pore fluid on swelling behavior of highly plastic clay; for 
samples compacted dry of optimum water content, swelling is 
influenced by factors which depend on negative electric and 
London van der Waals force fields, elastic particle rebound, 
presence of air, in addition to osmotic pressures. 22 refs. 


Note on Certain Clay Deposits in Cuddapah and Kurnool 
Districts, Andhra State, R.THIAGARAJAN. Indian Minerals 
v 8 n 2 Apr-June 1959 p 122-7. In course of investigation for 
ceramic raw materials, number of occurrences of clay were 
located in Cuddapah and Kurnool districts; results of tests 
indicate that clays may prove useful in manufacture of vitri- 
fied ceramic ware, and also as filler; available reserves are 
considerable and occurrences lie close to railroad; several 
pilot plant stations are suggested to determine feasibility of 
commercial utilization. 

Particle Size as Factor Influencing Expansion of Three- 
Layer Clay Minerals, E.C.JONAS, H.E.ROBERSON. Am 
Mineralogist v 45 n 7-8 July-Aug 1960 p 828-38. Expansion 
properties are result of interaction between binding force, 
which acts from particle to particle through interlayer cations, 
and expansion force created by adsorption of liquid molecules 
on interlayer surfaces; fine fractions always contain more 
expanding layers than coarse fractions; mica layers with high 
surface charge density can expand provided they have suffi- 
ciently small particle size. ic 

Quelques mots sur les argiles refractaires métropolitaines, 
V.CHARRIN. Chaleur & Industrie v 40 n 411 Oct 1959 p 
823-8. Metropolitan refractory clay; geographical location of 
clay deposits in France; data on clay extraction and qualities. 

Relationship Between Stratigraphy and Petrography of 
Pottsville Sandstones and Occurrence of High-Alumina Mercer 
Clay, E.G.WILLIAMS. Economie Geology v 55 n 6 Sept-Oct 
1960 p 1291-1302. Stratigraphic and petrographic study of 32 


Analysis. 


CLAY—Continued 


sections of Mercer and Connoquenessing formations in west- 
ern Pennsylvania has shown that certain consistent relation- 
ships exist between presence or absence of high alumina 
Mercer clay and stratigraphy and petrography of underlying 
outcropping sandstones. 

Aromatic Amine Derivatives of Montmorillonite, 
D.WHITE, C.T.COWAN. Brit Cer Soc—Trans v 59 n 1 Jan 
1960 p 16-21. It is concluded that: there is no fundamental 
difference between cation exchange of aromatic and aliphatic 
amines on montmorillonite; chemical changes, probably ini- 
tiated by clay surface, result in formation of colored com- 
pounds from cation exchanged aromatic amine ions; surface 
areas of clays may be estimated by determining amount of 
irreversible adsorption with methylene blue, but results should 
be interpreted with caution. 

Chemical and Spectrochemical Analyses of Illinois Clay 
Materials, W.A.WHITE. Illinois State Geol Survey—Cir n 
282 1959 55 p. Published and unpublished spectrochemical 
analyses, along with localities from which samples were 
taken, are tabulated. 

Composition Variation in Ball Clays, D.A.HOLDRIDGE. 
Brit Cer Soc—Trans v 58 n 11 Nov 1959 p 645-59. Composi- 
tion is compared on basis of data for 110 ball clays obtained 
by Brit Cer Research Assn and earlier work by A.SCOTT 
published in his Geol Survey Memoir; results show that sub- 
stantially same range of composition was covered in both 
studies and that, although comparisons of individual clays 
were not possible, there has been broad continuity of com- 
position over past 20 yr; evidence makes it clear that term 
“ball clay’? has no compositional significance whatever. 


Surface Area and Exchange Capacity Relation in Florida 
Kaolinite, W.C.ORMSBY, J.M.SHARTSIS. Am Cer Soc—J 
v 43 _n 1 Jan 1960 p 44-7. Good correlation was found to exist 
between surface areas computed on basis of Brunauer-Emmett- 
Teller theory and exchange capacities over particle-size range 
10 to 0.05u, equivalent spherical diameter; results suggest 
that exchange behavior in kaolinites is primarily surface 
phenomenon and does not depend on isomorphous substitu- 
tions. 29 refs. 


Mineralogy. See Geology—Sedimentation; Mineralogy; Petrol- 


ogy. 


Testing. Practical Grain Size Analysis of Clays:—, G.W. 


PHELPS. Am Cer Soc—Bul v 39 n 5 May 1960 p 267-8. Log 
probability data plotting; suggestion for simplification of 
grain size analysis of clays in 10.0-0.2u range by log proba- 
bility plotting proved to be unworkable upon extension into 
coarser and finer regions; plotting method is reviewed and 
coexistence of two more skewed distributions shown to be 
likely cause for this behavior; experimental data presented. 
Pts 1 and 2 indexed in Engineering Index 1958 p 193. 


Testing Clay Strength, I.C.McDOWALL. Am Cer Soc—Bul 
v 39 n 9 Sept 1960 p 443-7. Review of influence of prepara- 
tion and testing on modulus of rupture of unfired clay; it is 
suggested that Am Cer Soe method for determination of 
modulus of rupture of dry clay needs revision; before this 
can be done and acceptable method specified there are many 
points on which further information is required; these are 
listed under categories of clay preparation and making, test 
conditions and methods, presentation of results. 


CLAY DEPOSITS. See Clay. 
CLAY PRODUCTS 


See also Brick; Building Materials; Ceramic Materials; 
Conerete—Light Weight; Refractory Materials; Tile. 


Clay Masonry Looks to Automation, C.N.MONK, Jr. Arch 
Rec v 126 n 4 Oct 1959 p 250-6, 274, 278. Report on work 
conducted at Structural Clay Products Research Foundation 
with reference to development of “SCR building panel’ 
which is prefabricated, clay masonry wall panel, 214 in. 
thick; testing of new story-high, load bearing panels of brick 
and panelized girders and columns of terra cotta; important 
factors are appearance, cost, weatherability, maintenance, 
space savings, weight, and thermal, acoustical and fire re- 
sistant properties. 


Moisture Expansion, “Moisture Movement’? and “Drying 
Shrinkage” of Structural Clay Products, J.S.HOSKING, H.V. 
HUEBER. Brit Cer Soc—Trans v 59 n 4 Apr 1960 p 107-15. 
It is concluded that concept of equal and opposite moisture 
movement when building structures are wetted and dryed is 
no longer tenable; on drying after wetting, bodies may ex- 
pand, contract, or show no change depending on composition, 
firing temperature, age, etc; in consequence, determination 
of drying shrinkage for measuring moisture movement is 
meaningless from practical point of view. 


Efflorescence. Retention of Sulfates by Fired Clay Products, 


W.E.BROWNELL. Am Cer Soc—J v 43 n 4 Apr 1960 p 
179-83. Sulphate is retained in fired clay product as adsorbed 
sulphur trioxide and sulphate salts; these salts react with 
silicates at temperatures within firing range of clay products, 
but reaction rates and mechanisms may prevent reaction from 
going to completion; it is suggested that mechanism of 
efflorescence has been clarified by these studies, and that basic 
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results are equally applicable to any problem related to pro- 
duction of low sulphur ceramic products. 


Manufacture. See also Brickmaking; Ceramic Products—Manu- 
facture; Glazes. 


Clay Modifiers. Brick & Clay Ree v 137 n 4 Oct 1960 p 
64-75. Summary of materials that can be used to control 
firing, drying, forming, texture, color, porosity, weight, 
strength and size; arrangement is alphabetical by name of 
material, and description and uses are given for each. 


Development of Drying-Strains in Wirecut Bricks, R.W. 
FORD, W.NOBLE. Brit Cer Soc—Trans v 59 n 2 Feb 1960 
p 38-57. Measure of average drying strain was obtained by 
comparing actual linear shrinkage with shrinkage calculated 
from volume of water lost; results indicate that, for constant 
external drying conditions, strain reaches maximum during 
early stages and subsequent drying occurs under conditions 
of constant strain until surface of brick has ceased to con- 
tract. See also Engineering Index 1956 p 184. 


Managerial Aspects of Plant Operation, G.R.FINZER. Cer 
Age v 74 n 6 Dec 1959 p 30-1. Procedures available for pro- 
duction scheduling and inventory control, based on experi- 
ence at plant of Belden Brick Co; statistical analysis, which 
takes into account turnover objective and best average turn- 
over rate in relation to inventory control and commitments, 
considers both gross production and specific inventory quanti- 
ties for specific items; examples illustrate various points in 
method. From paper before Clay Plant Operators’ Forum. 

Moisture Redistribution in Plastic Clay During Storage, 
R.W.FORD, W.NOBLE. Brit Cer Soc—Trans v 59 n 2 Feb 
1960 p 58-70. Results for clay bars partially dryed from one 
end show that during storage, water flowed from positions 
of high moisture content to positions of lower moisture con- 
tent; this redistribution, in bars from Etruria Marl for brick 
and reading tile clay, continued for about 6 days and 15 days 
respectively ; there was marked difference in relationship be- 
tween moisture gradient and rate of moisture flow in two 
halves of bar. 


What’s Happening to Clay Bonded Block, J.J.SVEE. Brick 
& Clay Ree v 137 n 4 Oct 1960 p 49-50, 83. There are eight 
ventures in various stages of development; three projects are 
making sufficient block to have them specified and used on 
jobs; others have purchased presses and are experimenting, 
and several are about to start work; block is made up of 
lightweight clay aggregate, clay and binders with water for 
plasticity and workability; it is expected to cost little more 
to manufacture than present light weight concrete block; 
information on processing is given. 

CLEANING. See Ceramic Products—Cleaning; Detergents; 
Gas Purification; Metals Cleaning. 


CLIMATIC CHAMBERS. See Environmental Chambers. 
CLIMATOLOGY. See Meteorology. 
CLOCKS 

See also Lubrication—Clocks; Masers. 


Elektrodynamische Regulierung von Pendelhauptuhren, 
W.KAMMERER. ETZ (Ed A) v 81 n 11 May 23 1960 p 
392-7. Electrodynamic regulation of pendulum master clocks; 
effect of magnitude and sign of additional momentum pro- 
duced by alternating action of permanent magnet and coil 
through which current is passing, and its influence on period 
of pendulum; description of control system, based on this 
analysis. 


Preliminary Flight Tests of Atomic Clock in Preparation 
of Long-Range Clock Synchronization Experiments, F.H. 
REDER, G.M.R.WINKLER. Nature (Lond) v 186 n 4725 May 
21 1960 p 592-3. Synchronization of two clocks of ‘Atomi- 
chrom’ type, one operated in laboratory and other mounted in 
DC-3 aircraft 10 km away, is reported; experiment utilizing 
microwave link between locations is preliminary step in 
large-scale synchronization program aiming at error at less 
than 1%; results indicate that synchronization by means of 
shuttle plane is feasible and much more accurate than present 
radio signal methods. 


Time by Sun. Engineering v 190 n 4925 Sept 9 1960 p 368. 
Two examples of clocks in which sun is used directly to tell 
time, utilizing photoelectric cells as source of power; in 
Patek Phillipe version, power from photocell is used primarily 
to rewind mechanism, while in Lip Electronic Perpetuel it is 
used more directly to drive going train; both have miniature 
accumulator to carry over periods of darkness; details of 
mechanism are explained. 


World-Wide Clock Synchronization, F.H.REDER, G.M.R. 
WINKLER. IRE—Trans on Military Electronics v MIL-4 n 
2-3 Apr-July 1960 p 366-76. One possible method for system 
of synchronized clocks is based on transportation of operating 
precision clocks; use of atomic clocks in this connection, and 
methods of maintenance of synchronization by means of phase 
tracking central master clock via VLF transmissions ; Project 
WOSAC, based upon these principles. 


Springs. See Springs—Materials. 


CLOSED CIRCUIT TELEVISION. See Television—Closed Cir- 
cuit. 


CLOSED LOOP SYSTEMS. See Automatic Control; Servo- 
mechanisms. 


CLOUD CHAMBERS 
See also Radiation—Measurement. 


Controlled Diffusion Chamber, A.P.KOMAR, M.V.STABNI- 
KOV, D.A.YASHIN. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 
5 Sept-Oct 1959 p 732-7. Design and operating features of 
diffusion chamber controlled by ionization chamber, located 
in sensitive volume of diffusion chamber and operating by 
electron collection; examples of stereo-photographs of tracks 
obtained and possible applications of apparatus in various 
fields of physical research. 


Direct Method for Determining Velocity of Nuclear Par- 
ticles, B.JJ.HAMPTON. J Sci Instruments v 37 n 2 Feb 1960 
p 56-60. Method is based on use of cloud chamber in form of 
resonant microwave cavity, electric field in which is very 
close to breakdown; under these conditions, additional ioniza- 
tion takes place when electric field is maximum, i.e. twice per 
cycle, resulting in track that is modulated in intensity; with 
applied field of 3000 Mc/s time marks are spaced at intervals 
of 2.77 mm for a-particle having energy of 5.6x10® ev. 


On Supercompression Ratio in Fast Wilson Cloud Chamber, 
A.P.ANDREEV. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 
4 July-Aug 1959 p 566-9. Expression for minimum necessary 
adiabatic super-compression ratio, permitting complete evapo- 
ration of uncharged drops which appear in adiabatic expan- 
sion preceding compression; numerical evaluation for cham- 
ber operating with vapors of pure ethyl alcohol in air at 
pressure of 1 atm, and in hydrogen at 100 atm. 


CLOUD SEEDING. See Meteorology. 
CLUTCHES 


See also Automobiles—Clutches; Brakes; Couplings—Mag- 
netic; Earthmoving Machinery—Brakes; Power Transmission. 


Das Verhalten von Ueberholungskupplungen in Lastschalt- 
getrieben, H.RAMBAUSEK, Jr. Werkstatt u Betrieb v 93 n 
5 May 1960 p 249-53. Behavior of overriding clutches in air 
interrupting switches; one example of two-step air interrupt- 
ing switch, possibility is shown of switching without inter- 
ruption of tensile force by using overriding clutches. 


Force-Transmission Characteristics of Simple and Com- 
posite Friction Systems, K.ROTH. Engrs’ Digest v 21 n 6, 7 
June 1960 p 112-14, July p 83-5. June: Friction systems and 
their force-transmission characteristics are investigated to 
establish basis for development of various types of friction 
clutches with substantially constant values of maximum 
transmissible torque; analysis is applicable to all cases in 
which forces have to be transmitted by friction. July: Com- 
posite friction systems; applicability to friction clutches, 
mechanical amplifiers, and mechanical speed governors. Eng- 
lish translation of article from Feinwerktechnik Apr 1960 p 
134-142. 


K yraschetu. diskovykh friktsionnykh muft vklyucheniya 
kuznechno-pressovykh mashin, G.E.BRENEV. Vestnik Mashi- 
nostroeniya v 39 n 9 Sept 1959 p 26-8. Design of disk fric- 
tion clutches engaging press forging machines; several ap- 
proaches to problem of power transmission and formulas for 
calculation of friction clutch capacities. 


Temperaturberechnungen fuer mechanische Reibkupplungen, 
H.HASSELGRUBER. Publication series ‘Driving Mecha- 
nisms” v 21 1959 47 p. Temperature calculations for me- 
chanical friction clutches; formulas for determining highest 
temperatures occurring during switching operation. 24 refs. 


Magnetic. Applying Electro-Magnetic Clutches, A.W.ASTROP. 
Machy (Lond) v 96 n 2466, 2467 Feb 17 1960 p 357-9, Feb 24 
p 444-8. Use of electromagnetic clutches from standpoint of 
machine tool designer; basic features of brush type clutches ; 
typical application involving use of two magnetic clutches 
in combined feed and rapid traverse gearbox suitable for use 
on milling or fine boring machines; design considerations for 
ease of assembly; description of 9-speed split-type feed and 
rapid traverse gearbox incorporating four electro-magnetic 
clutches for heavy duty traveling column milling machine. 

Electromagnetic Disc Clutches, R.L.KOTNIK. Machine De- 
sign v 32 n 16 Aug 4 1960 p 118-22. How factors of load, 
torque, heating, cycling, and controllability affect selection of 
electrically operated and controlled friction clutches. 

How to Use Multiple Dise Magnetic Clutches, A.M.STEW- 
ART, Jr. Automation Progress v 5 n 4 Apr 1960 p 111-12. 
Selection factors and applications of units for automatic and 
non-automatic disengagement of one shaft from another 
under electric control in various types of machines. 

Miniature Magnetic Clutches and Brakes. Electromechanical 
Components & Systems Design v 4 n 3 Mar 1960 17 p be- 
tween p 49-70. Discussion mainly concerns friction disk 
clutches, such as often employed in low power servo systems ; 
principles of operation; clutch application factors; operation 
of clutch as actuator; charts on physical and performance 
characteristics of commercially available clutches and brakes. 
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Spring-Engaged Magnetic Clutches, B.E.WRENSCH. Elec 
Mfg v 65 n 4 Apr 1960 p 190. Recent developments and appli- 
cations of spring-engaged clutch with magnetic release; de- 
sign features, performance characteristics, and application 
circuits. 


COAL 


See also Blast Furnaces—Fuels ; Boiler Firing—Coal; Fuels ; 
Gas Manufacture—Fuels; Lignite; Mineral Industry and Re- 
sources. 


Beitrag zur Erforschung der Kohlenstruktur nach der Meth- 
ode von van Krevelen, V.RONA. Brennstoff-Chemie v 40 n 
11 Nov 25 1959 p 346-54. Contribution to investigation of 
coal structure according to van Krevelen method; values of 
atomic volume and their additivity; dependence of ring decre- 
ment on H/C ratio; method of direct determination of aro- 
matic C-number. 


Chemical Structure and Properties of Coal. XXV—Carboni- 
zation of Coal Models, P.M.J.WOLFS, D.W.Van KREVELEN, 
H.I.WATERMAN. Fuel v 39 n 1 Jan 1960 p 25-8. Model sub- 
stances, prepared to imitate structure of coal, were synthe- 
sized by condensation of formaldehyde with substituted and 
non-substituted hydrocarbons; use of radioactive formal- 
dehyde enabled carbon percentage present in bridge structures 
in synthesized product to be determined in very simple man- 
ner; course of carbonization was followed by both radio- 
chemical and thermogravimetrical method. 


Chemical Structure and Properties of Coal. XXVI—Studies 
on Artificial Coalification, J.P,SSCHUHMACHER, F.J.HUNT- 
JENS, D.W.Van KREVELEN. Fuel v 39 n 3 May 1960 p 
223-34. Natural coalification process has been imitated by 
hydrothermal carbonification of plant material and peat; 
reaction conditions which underwent variation are: maximum 
temperature, heating time, and hydrogen ion concentration 
(pH) in medium; probably natural coalification took place in 
acid medium; in natural, as artificial process, this acidity is 
due to acid decomposition products forming in first state of 
coalification. 


Chemical Structure and Properties of Coal. XXVII—Com- 
position and Molecular Weight Distribution of Coal Extracts, 
H.N.M.DORMANS, D.W.Van KREVELEN. Fuel v 39 n 4 
July 1960 p 273-92. Number of coals differing in rank were 
extracted with pyridine; rise in extraction temperature in- 
creases extraction yield; molecular weights of resulting ex- 
tracts were determined ebullioscopically; precipitates of de- 
creasing molecular weight are formed which may indicate 
molecular weight distribution. 


Contribution to Structure of Coals from X-ray Diffraction 
Studies, L.CARTZ, P.B.HIRSCH. Roy Soe Lond—Philosophi- 
eal Trans (Ser A) v 252 n 1019 June 23 1960 p 557-604. De- 
tailed studies have been carried out on series of vitrains, 
anthracites, lignites, durains, fusains and certain coal ex- 
tracts, of varying rank; results are interpreted in terms of 
basic structural model; significance of various structural 
parameters deduced from X-ray data is discussed critically ; 
all results are considered together in attempt to develop most 
detailed structural model possible. 42 refs. 


Irregularities of Swelling Curves in Euplastic Coals, K. 
GARDELKA, P.DVORAK. Fuel v 39 n 2 Mar 1960 p 141-5. 
Effect best described as ‘‘pause’’ is observed in swelling 
curves of euplastie coals containing 16.2 to 31.0 per cent 
volatile matter (d.a.f.); this was not observed with sub- 
plastic coals; effect was studied in relation to rate of increase 
in temperature and load on briquet of coal, for one sample 
and its two components (durite and vitrite). 


Nature of Sulphur Groupings in Abnormal Coals, M.S. 
IYENGAR, S.GUHA, M.L.BERI. Fuel v 39 n 3 May 1960 
p 235-43. Oxidation studies are reported on tertiary high 
sulphur coals from Assam, using nitric acid and air, because 
experience has shown that vigorous oxidation of compounds 
containing thiol and disulphide can lead to formation of 
sulphonie acid; hydroxyl and carboxyl groups were estimated 
following Ihnatowicz, and estimation of sulphonic groups is 
described. 


Novyi metod opredeleniya istinnogo i kazhushchegosya 
udel’nykh vesov poristykh tel, ILL.ETTINGER, E.S.ZHUPA- 
KHINA. Zavodskaya Laboratoriya v 25 n 4 1959 p 453-5; see 
also English translation in Indus Laboratory v 25 n 4 Apr 
1959 p 469-71. New methods of determining actual and ap- 
parent specific weights of porous bodies; method applied to 
mined coals and bitumens; specific weight of 12 specimens 
of different coals were determined. 

Analysis. See also Coal—Constituents; Coal—Sampling; Coal 
Ash; Coal Research. = 

Analyses of Tipple and Delivered Samples of Coal, S.J. 
ARESCO, C.P.HALLER, R.F.ABERNETHY. US Bur Mines— 
Report Investigations n 5615 1960 59 p. Analyses of 8740 
samples of coal purchased by United States Government in 
1959; analyses consist of proximate analysis for moisture, 
volatile matter, fixed carbon and ash; ultimate analysis for 
ash, sulphur, hydrogen, carbon, nitrogen and oxygen; calorific 
value in Btu; softening temperature of ash, free swelling 
index, and Hardgrove grindability index. 


COAL—Continued 


Analyses of Washington Coals, J.DANIELS, H.F.YANCEY, 
M.R.GEER, R.F.ABERNETHY, S.J.ARESCO, F.E.HARTNER. 
US Bur Mines—Bul n 572 1958 92 p. Washington coal fields 
and mining methods; coal washing and preparation ; rela- 
tionship of mine samples to commercial shipments ; descrip- 
tion and analyses of mine, tipple, and delivered samples ; 
mine and borehole samples; specific gravities of coals; sul- 
phur forms in coals. 


Bestimmung des Kohlenstoff- und Wasserstoffgehaltes fester 
Brennstoffe, W.RADMACHER, A.HOVERATH. Brennstoff- 
Chemie v 41 n 2 Feb 1960 p 52-5. Determination of carbon 
and hydrogen content in solid fuels; semi-microscopic method 
allows disregard of rank of coalification and ash content of 
sample; fuel is ignited with supply of oxygen at 1050 C; sul- 
phur oxide and halogens are absorbed by silver wool, water 
is captured by magnesium chlorate, and carbon dioxide by 
soda asbestos; amount of each absorbed component is gravi- 
metrically determined. 


Determination of Arsenic in Coal and Coke, S.R.CROOK, 
S.WALD. Fuel v 39 n 4 July 1960 p 313-22. Study of number 
of modifications of Gutzeit method for determination of 
arsenic in coal and coke has shown that final method of esti- 
mation, using depth of stain produced on specially treated 
filter paper, could be improved upon; details of method using 
dry oxidation procedure to destroy carbonaceous matter, to- 
gether with colorimetric finish, suitable for routine use are 
given. 


Determination of Fluorine in Coal. Adaptation of Spectro- 
photometric Methods, G.E.McGOWAN. Fuel v 39 n 38 May 
1960 p 245-52. More reproducible procedure for determining 
fluorine content of coals is presented; it is based on modified 
methods of fluorine extraction and spectrophotometrie pro- 
cedures; bleaching of thorium-alizarin reagent by fluorine is 
measured on spectrophotometer and calibration curves are 
established for standard fluorine solutions; stability of 
thorium-alizarin reagent permits its use over period of at 
least 2 mo. 


Die Differential-Thermoanalyse als Bewertungsmethode fuer 
Kohlen, C-.KROEGER, H.HOVESTADT, E.BADE. Brennstoff- 
Chemie v 40 n 9 Sept 23 1959 p 286-9. Differential thermal 
analysis as method of coal evaluation; influence of inert, oxi- 
dizing, and salt forming oxides, such as iron and copper 
oxides, on behavior of macerals. 


Die direkte Sauerstoffbestimmung und ihre Anwendung in 
der Brennstoffanalytik, W.RADMACHER, A.HOVERATH. 
Brennstoff-Chemie v 40 n 4 Apr 22 1959 p 97-104. Direct 
determination of oxygen and application of this method in 
analysis of fuels; determination of oxygen in organic matter 
of coal on basis of Schuetze-Unterzaucher method and by 
means of demineralization of coal. 


Distribution of Hydrogen in Coals and its Relation to Coal 
Structure, P.H.GIVEN. Fuel v 39 n 2 Mar 1960 p 147-53. 
Estimates of ratio C-Har/C-Hal obtained by methods of in- 
frared and proton magnetic resonance spectroscopy are ex- 
amined; ratio is important because if estimated values are 
correct number of structure that can be assigned to vitrinites 
of bituminous coals is severely limited; number of possible 
molecular models are considered. 


Mass Spectra of Some Coal Samples and Some Compounds 
of High Molecular Weight, R.I.REED. Fuel vy 39 n 4 July 
1960 p 341-9. Mass-spectrometric examination has been made 
of some aromatic hydrocarbons and correlation between struc- 
ture and cracking-pattern is suggested; investigation also 
includes coal and coal extracts, spectra of which show evi- 
dence for presence of short chains of methylene units. 


Methods for Analysis and Testing of Coal and Coke. Brit 
Standards Instn—Brit Standard n 1016 pts 7, 8, 11, 12 1959, 
pts 9, 15, 1960. Coverage as follows: Pt 7: Ultimate Analysis 
of Coke, 36 p; Pt 8: Chlorine in Coal, 14 p; Pt 11: Forms of 
Sulphur in Coal, 13 p; Pt 12: Caking and Swelling Properties 
of Coal, 20 p, plate; Pt 9: Determination of phosphorus in 
coal and coke, 16 p; Pt 15: Fusilibility of coal ash and coke 
ash, 13 p. See also Engineering Index 1959 p 219. 


Precision of Weighing Devices Used in Fuel Analysis, D.H. 
WARD. Fuel v 39 n 1 Jan 1960 p 11-24. Method of measuring 
precision is described, which has been applied to three types 
of weighing equipment—analytical balances, laboratory scales 
and platform scales; experimental results are compared with 
order of precision required in various procedures of fuel 
analysis. 


Przyezynek do Zzagadnienia powierzchni wlasciwej wegli 
kamiennych, A.KORTA, M.LASON, J.KAWECKA, J.KLO- 
SINSKA-DRWALOWA. Archiwum Gornictwa vy 4 n 8 1959 
p 219-29. Problem of specifie surface area of coals; methods 
of measuring surface area of coal and activated carbon in- 
volve determination of adsorption isotherms for nitrogen, 
24 refs. English summary. 


Rapid and Precise Determination of Total Sulphur in Coal, 
A.C.BHATTACHARYYA, B.P.BHADURI. J Sci & Indus Re- 
search v 19B n 6 June 1960 p 212-14. Method is based on 
combustion of coal samples (0.1-0.2 g) in platinum-rhodium 
gage catalyst; total sulphur after combustion is converted 
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into sulphur dioxide and sulphur trioxide which are absorbed 
in hydrogen peroxide to form sulphuric acid; sulphur is 
finally estimated as barium sulphate gravimetrically; analyti- 
cal values obtained agree closely with those obtained by 
Eschka method and are reproducible. 


Reakeja alkalicznych ekstraktow wegli kamiennych ze zwi- 
azkami dwuazoniowymi a niektore wlasnosci_ tych weeli, 
L.CZUCHAJOWSKI. Archiwum Gornictwa v 4 n 3 1959 p 
183-94. Reaction of alkaline extracts of coals with diazonium 
compounds and some properties of these coals; relation be- 
tween rate of decomposition of diazonium compounds and 
rank of coal; optimum conditions to distinguish between 
various coals on basis of nitrogen evolved from diazonium 
compounds. English summary. 


Solvent Extraction of Coals by Abietic Acid at Atmospheric 
Pressure, E.C.TARPLEY, H.C.HOWARD. US Bur Mines— 
Report Investigations n 5677 1960 8 p. Effect of rank of 
American coals on solubility was investigated, and maximum 
solubility was found with coals of intermediate rank; vitrinite 
is most soluble petrographic component; fusinite, micrinite, 
and exinite are nearly insoluble; spore exines also have low 
solubility; abietic acid is hydrogen donor and reduces pyrite 
to ferrous sulphide; mild hydrogenation probably contributes 
to solvent action. 


Statistical Study of Coals on Basis of their Analytical Val- 
ues, T.MURATA. Fuel Soc Japan—J v 39 n 397 May 1960 p 
394-404. Pt 4: Interrelation between variation of N/C and 
that of volatile matter, along with interrelation between vari- 
ation of N/C, and that of H/C and O/C in various coals. Pt 
1, 2, and 3 indexed in Engineering Index 1959 p 219. 

Study of Coal by Mass Spectrometry, H.W.HOLDEN, J.C. 
ROBB. Fuel v 39 n 1 Jan 1960 p 39-46. Behavior of coal 
samples ranging in carbon content between 82 and 94% has 
been studied by heating them at entrance of ionization cham- 
ber of mass spectrometer; in range 80 to 450 C most plainly 
identifiable products evolved (apart from water, carbon 
monoxide and carbon dioxide) were methane and alkyl- 
substituted benzenes, napthalenes and phenols; temperature- 
dependence of evolution of compounds can be correlated with 
phenomena observed in early stages of coking. 


Study of Hydrogen Distribution in Coal-Like Materials by 
High-Resolution Nuclear Magnetic Resonance Spectroscopy, 
J.K.BROWN, W.R.LADNER, N.SHEPPARD. Fuel v 39 n 1 
Jan 1960 p 79-96. Pt 1: Measurement and interpretation of 
spectra; three peaks associated respectively with aromatic 
hydrogen, hydrogen on a-carbon atoms, and hydrogen on 
other saturated carbon atoms, have been observed and quanti- 
tatively estimated. Pt 2: Comparison with infrared measure- 
ment and conversion to carbon structure; results conform 
closely to conclusions reached by infrared and X-ray analysis 
of parent coals. 22 refs. 

Ueber die Aromatizitaet der Kohle, B.N.BOSE, J.BONDO- 
PADHYA, N.N.Das GUPTA, A.LAHIRI. Brennstoff-Chemie 
vy 41 n 1 Jan 1960 p 11-14. Aromaticity of coal; calculation 
of ring index; dependence of aromaticity on rank of coal, 
earbon content, and heat of wetting, as well as hardness 
and strength factors of corresponding coke. 


Use of Partial Demineralization in Coal Analysis, D.L. 
WARD, J.O.MILLOTT. Fuel v 39 n 4 July 1960 p 293-300. 
Investigations have been made on use of partial demineraliza- 
tion by Radmacher and Mohrhauer solution method, in deter- 
mination of calorific value and carbon, hydrogen and volatile 
matter contents of coal on dry, mineral matter-free basis ; 
normal procedure using mineral matter values calculated by 
standard formulas showed very considerable divergences; it 
is evident that further work is necessary. 


X-Ray Studies of Some Carbonized Coals, R.DIAMOND. 
Roy Soe Lond—Philosophical Trans (Ser A) v 252 n 1008 
Jan 28 1960 p 193-223. High and low angle power studies 
employed in detailed investigation of structure, and effect 
of carbonization thereon; various mechanisms which account 
for results; particular reference made to bond length measure- 
ments. 

Calorific Value. See Coal—Analysis. 

Classification. Classification of Coals, Yu.M.VOLKOV, M.G. 
SKLYAR. Coke & Chem USSR (English translation of Koks 
i Khimiya) n 2 1960 p 3-4. Use of data from ultimate analy- 
sis alone as classification parameters without taking into 
account structural features of coal substance is inadequate ; 
more accurate classification of coals according to their tech- 
nological value requires 3-dimensional system of coordinates, 
parameters being H/C, oxygen content and generalized tech- 
nological index which reflects chemical structure of coal 
substance. 


Estimation of Volatile Matter of Pure Coal Substance, L.H. 
LEIGHTON, R.C.TOMLINSON. Fuel v 39 n 2 Mar 1960 p 
133-40. Volatile matter of coal, expressed on dry, ash-free 
basis, is widely used parameter for coal classification, but is 
not entirely satisfactory for classifying coals high in pyritic 
sulphur, carbonates and chlorides; investigation, partly chem- 


ical and party statistical, carried out to deduce reliable ex- 
pression to correct experimentally determined volatile matter 
to coal substance basis and to be valid for range of normal 
British coals. 


International System for Classifying Brown Coals and Lig- 
nites and Its Application to American Coals, W.H.ODE, F.H. 
GIBSON. US Bur Mines—Report Investigations n 5695 1960 
20 p. Parameters chosen for classifying lower rank coals 
were total moisture and yield of low-temperature tar; pro- 
posed scheme of classification, its application to American 
coals, and comparison of properties of lower rank coals of 
various countries as determined by analyses and tests of 
exchange samples. 


On _ Friability of Some Indian Coals, L.C.ROY, A.K. 
MOITRA. J Mines, Metals & Fuels v 8 n 4 Apr 1960 p 1-8. 
Results of tests made on friability of coals from Raniganj 
and Jharia coal fields; broad correlation exists between 
friability and rank of coal; coals with carbon content between 
85-88% are highly friable and reactive; optimum size for 
determining friability of coal is 4-6 in.; tentative classifica- 
tion of Indian coals according to their friability. 


Coking Properties. See also Coal—Moisture; Coal Carboniza- 


tion; Coal Research; Coke—Metallurgical; Coke Manufacture. 


Carbonizing Properties of Boone County, W.Va., Coals, 
D.E.WOLFSON, G.W.BIRGE, J.H.LYNCH. US Bur Mines— 
Report Investigations n 5628 1960 14 p. Boone County coals 
rank as high volatile A bituminous; 18 of 21 samples tested 
contained from 3.3 to 7.9% ash and 16 of samples contained 
from 0.6 to 0.9% sulphur; two samples from stratigraphically 
lowest seams contained from 1.4 to 2.7% sulphur; most 
Boone County coals yield coke with satisfactory chemical and 
physical properties for metallurgical use. 


Der Chemismus der Verkokung, untersucht an polymeren 
Steinkohle-Modellstoffen, P.M.J.WOLFS, D.W.van KREVE- 
LEN, H.I.WATERMAN. Brennstoff-Chemie v 40 n 6, 7, 8, 
10, 11, 12 June 1959 p 189-94, July p 215-19, Aug p 241-51, 
Oct p 314-26, Nov p 342-6, Dec p 371-7. Chemistry of coking 
as investigated on polymeric coal model substances; study 
of structure by means of radioactive carbon; synthesis and 
pyrolysis of model substances not containing and containing 
specific functional groups; plastic behavior during coking. 
Pt 1 indexed in Engineering Index 1959 p 220 from May 
1959 issue. 


Die Abhaengigkeit des Treibdrucks von den Temperatur- 
bedingungen bei der Verkokung, W.RADMACHER, H.Le 
MARIE. Brennstoff-Chemie v 41 n 6 June 1960 p 166-70. De- 
pendence of coking pressure on temperature conditions during 
coking; new method developed when coal sample is put 
directly into crucible; relation between rate of heating and 
coal rank is recognized; same concerns abrasion strength of 
coke produced. 98 refs. 


Prediction of Coke Quality from Composition of Coking 
Coal Blends of Medium- and Low-volatile Coals, D.W.Van 
KREVELEN, F.J.HUNTJENS, A.H.WILMS. Inst Fuel—J v 
33 n 228 Jan 1960 p 3-9. Carbonization experiments have 
shown that particle size distribution of coking coal blend has 
marked effect on coke quality; blends of different coals yield 
coke of optimum quality if strongly swelling coals have been 
crushed to relatively small, and weakly and non-softening 
coals to relatively larger particle size. 


Studies on Thickness of Plastic Layer of Coals, S.K. 
SHARMA, N.N.Das GUPTA. J Mines, Metals & Fuels v 7 n 
8 Aug 1959 p 1-6. Maximum thickness of plastic layer shows 
decrease and then increase with reduction in size; increase 
with increase in weight of coal is related to maximum fluidity 
and caking index of coals, and is influenced by percentage of 
ash in coals; rough classification of coals is possible using 
maximum thickness of plastic layer and contraction on param- 
eters. 


Treibdruckbestimmung im Laboratorium unter betriebsna- 
hen Verkokungsbedingungen, P.MOHRHAUER. Brennstoff- 
Chemie v 41 n 5 May 1960 p 129-32. Determination of coking 
pressure in laboratory under pilot plant conditions; experi- 
ence gained in laboratory of Dortmunder Bergbau AG in 
evaluation of coking properties of coal. 


Ueber das kokungstechnische Verhalten der Saarkohlen, 
K.HOEHNE. Glueckauf v 96 n 19 Sept 10 1960 p 1203-19. 
Technological aspects of coking of Saar coal; coal contains 
33 to 36% volatile matter, and contains high amount of bi- 
tumen, resulting in excessive foaming; genesis and petrog- 
raphy of coal; details on coking properties and means of 
improving them. 

Versuche ueber die Schwelung von Zellulose, G.KOWALSKI, 
H.KRYSIK. Brennstoff-Chemie v 40 n 7 July 1959 p 227-30. 
Experiments with swelling of cellulose; swelling with cellu- 
lose-bearing brown coal in presence of catalysts. 


Combustion. See also Coal Ash; Coal Dust; Coal Mines and 


Mining—Fires. 
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Combustion of Eastern Canadian Coal in Thin Fires on 
Spreader-Fired Air-Cooled Oscillating Grate, E.R.MITCHELL, 
F.D.FRIEDRICH, G.A.GAUTHIER. Canada. Dept Mines & 
Tech Surveys—Mines Branch—Tech Bul TB 1 July 1959 61 p. 
Research initiated to improve combustion performance of 
coal; influence of burning rate, ash thickness and air dis- 
tribution on grate temperature and clinkering; oscillating 
grate proved to be efficient, automatic and satisfactory for 
burning low ash fusion eastern Canadian coal. 


Combustion of North Dakota Lignite in Domestic Heaters, 
W.H.OPPELT, W.R.KUBE, R.B.PORTER, T.W.KAMPS, 
O.C.ONGSTAD, E.F.GOLOB. US Bur Mines—Report Investi- 
gations n 5681 1960 52 p. Combustion of lignite in domestic 
heating equipment was investigated to obtain information 
on equipment performance and to evaluate testing procedures ; 
three types of domestic heating equipment were tested, 
ranging from hand-filled, magazine-type space heater to ram- 
type overfeed stoker; lignite was readily burned in each of 
three units under various test conditions. 


Effect of Coal Characteristics on Combustion Performance, 
T.S.SPICER. Coal Utilization v 13 n 11 Nov 1959 p 19-23. 
Relationship of known characteristics of various coals pro- 
duced in United States to principal types of firing equipment 
employed by coal consumers; single and multiple retort under- 
feed stokers; spreader and traveling stokers; pulverized firing 
and cyclone firing. 


Use of Bench-Scale Tests to Predict Combustion Perform- 
ance of Coals, E.A.ZAWADZKI, F.du BREUIL. ASME— 
Paper n 59-FU-3 for meeting Oct 26-29 1959 13 p. Results 
from investigation of plastic and swelling properties of series 
of bituminous coals varying in rank and combustion proper- 
ties, indicate that reliable bench scale test procedure can be 
developed for evaluating various coals for use in full scale 
combustion equipment; design and development of _ test 
furnace. 


Vereinfachung der Verbrennungsrechnung fuer ballasthal- 
tige Brennstoffe durch eine neuartige Kennzeichnung des 
Ballastgehaltes, W.GUMZ. Glueckauf v 95 n 8 Apr 11 1959 p 
463-70. Simplification of combustion calculation of fuels with 
high content of inert matter by means of new characteriza- 
tion of inert matter content; method of taking into account 
moisture and ash content in coal. 


Constituents. See also Boiler Corrosion and Deposits; Coal— 
Analysis; Coal—Oxidation; Coal Ash; Coal Carbonization ; 
Coke; Lignite. 


Aenderung der Radikalkonzentration eines Vitrits und des 
acetylierten Vitrits bei Erhitzung bis 200° C, E.de RUITER, 
H.TSCHAMLER. Brennstoff-Chemie v 40 n 2 Feb 18 1959 
p 41-5. Change in radical concentrations of vitrite and that 
of acetylized vitrite during heating up to 200 C; change in 
concentration of radicals of coal and coal extracts in con- 
centrated sulphuric acid. 


Chemical Properties of Coal Macerals. 1—Introductory Sur- 
vey, and Some Properties of Exinites, P.H.GIVEN, M.E. 
PEOVER, W.F.WYSS. Fuel v 39 n 4 July 1960 p 323-40. 
Chemical properties of series of five exinites (carbon 80 to 
89%, petrological purity 85 to 95%) and three exinite-rich 
durains have been surveyed and compared with properties of 
vitrains; it is concluded that exinites do not differ greatly 
Pepa a nies in their principal chemical characteristics. 
33 refs. 


Die mikroskopische Reflexionsmessung mit dem Photomulti- 
plier und ihre Anwendung auf die Kohlenuntersuchung, 
K.KOETTER. Brennstoff-Chemie v 41 n 9 Sept 1960 p 
263-72. Reflectance measurement by means of microscope 
equipped with photoamplifier and its application in coal 
research; apparatus may be used for measurement of rank 
of coalification, independently of maceral composition and 
mineral content. 


Die physikalisch-chemischen Eigenschaften der Steinkohlen- 
gefuegebestandteile, C.KROEGER, H.BUERGER. Brennstoff- 
Chemie v 40 n 3 Mar 18 1959 p 76-85. Pt 10: Physical chemi- 
cal properties of coal constituents; self-oxidation and chemi- 
cal constituents. Pt 8 and 9 indexed in Engineering Index 
1958 p 199. 30 refs. 


Einige Beitraege zur Aufklaerung der Struktur und Kon- 
stitution der Kohle, M.S.LYENGAR, A.LAHIRI. Brennstoff- 
Chemie v 40 n 1 Jan 21 1959 p 8-13. Some contribution to 
study of structure and constitution of coal; investigation of 
sorption of moisture, X-ray diffraction, oxidation, briquetting, 
and coking properties of coal during determination of reactivity 
groups. 29 refs. 


Essential Problems of Coal Petrology, T.MURATA. Fuel Soc 
Japan—J v 39 n 394 Feb 1960 p 74-80. Study of morphology 
of microscopic elements of coal; form of elements varies 
according to kind and part of vegetation that formed them 
and conditions of depositional environment; problems related 
to coal petrology. 


COAL—Continued 


Inorganic Constituents in Australian Coals—2. Combined 
Acid-Digestion-Low ‘Temperature Oxidation Procedure for 
Determination of Total Mineral-Matter Content, Water of 
Hydration of Silicate Minerals and Composition of Carbonate 
Minerals, H.R.BROWN, R.A.DURIE, H.N.S.SCHAFER. Fuel 
vy 39 n 1 Jan 1960 p 59-70. Mineral-matter determinations 
with three methods on coals from Bulli, Great Northern and 
Greta seams are compared and discussed. Pt 1 indexed in 
Engineering Index 1959 p 220. 


Neuere Ergebnisse der angewandten Braunkohlenpetrologie, 
H.JACOB. Berg- u Huettenmaennische Monatshefte v 105 n 2 
Feb 1960 p 21-9. New results of applied lignite petrology ; 
classification of soft lignites; lower dehydration limit of 
lignite; pressure strength of briquets in relation to average 
temperature at time of peat accumulation; relation between 
strength of briquets and pH of lignite; influence on variation 
in constituents on coking of lignite. 


O klassifikatsii i nomenklature mikrokomponenov kamen- 
nykh uglei dlya tekhnologicheskikh tselei, A.B.TRAVIN. 
Sovetskaya Geologiya n 4 Apr 1960 p 57-65. Classification 
and nomenclature of coal microcomponents for technological 
purposes; new classification of coal microcomponents observed 
under microscope in reflected light; it is based on original 
matter, its botanic nature and degree of gelification, and on 
degree of its primary oxidation; non-gelified, partly gelified, 
and gelified substances are distinguished; four stages of 
primary oxidation of woody, parenchyma and cortex tissues. 


O petrogeneticheskikh ij khimicheskikh osobennostyakh neko- 
torykh tipov veshchestva burykh uglei, L.I.BOGOLYUBOVA. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 
n 11 Nov 1959 p 44-51. Petrogenetic and chemical peculiarities 
of some types of brown coals; microscopic examination and 
infrared spectra of brown coal; study of gelified and fusainized 
microcomponents of coal; influence of conditions of trans- 
formation of vegetal matter on properties of constituents. 


Petrographische Eigenschaften und rheologisches Verhalten 
von permischen Steinkohlen, insbesondere der Gondwanaforma- 
tion, HLHOFFMANN, K.HOEHNE. Brennstoff-Chemie v 41 n 
1, 3, 5, 7, 8 Jan 1960 p 5-11, Mar p 70-9, May p 142-50, 
July p 204-8, Aug p 235-48. Petrographie properties and 
rheological behavior of Permian coals, especially those from 
Gondwana formation; original vegetal matter and conditions 
of formation of Permian coals; coals of Stockheim and St 
Etienne, eastern Australia and India, African Gondwana coal 
and southern Brazil. 


Properties of Cutinite, R.C.NEAVEL, L.V.MILLER. Fuel 
v 39 n 3 May 1960 p 217-22. Cutinite, petrographically dis- 
cernible constituent of coal from Indiana coal seam was 
concentrated and chemically analyzed; data indicate that 
cutinite is exinite; calorific value of Indiana cutinite is 16,730 
Btu/lb (dry ash-free); tar yield of cutinite is over 50%; 
analyses suggest that cutinite would be ideal source of tar, 
oil and gas. 


Some Physical and Chemical Properties of Vitrains Asso- 
ciated with Uranium, S.ERGUN, W.F.DONALDSON, I.A. 
BREFER. Fuel v 39 n 1 Jan 1960 p 71-7. Studies have been 
made of chemical composition, density, reflectances and X- 
ray scattering of nine samples of coalified wood from Colorado 
Plateau containing uranium; samples have narrow range of 
carbon content (81.5 to 83.6%), but widely varying hydrogen 
contents (3.4 to 7.7%); latter vary more or less inversely 
with uranium content; it is suggested that a-irradiation 
causes crosslinking of alicyclic units rather than aromatiza- 
tion. 


Untersuchungen an Steinkohlen der Kreide- und Tertiaer- 
formation, H.HOFFMANN, K.HOEHNE. Brennstoff-Chemie 
v 40 n 4, 7 Apr 22 1959 p 129-86, July 15 p 219-27. Investiga- 
tion of Cretaceous and Tertiary coal; petrographic properties, 
plastic properties, and coking properties; effect of petrographic 
composition on rheological behavior of coal. 


Vereinfachung der kohlenpetrographischen Analyse nach 
Mikrolithotypen durch Anwendung eines ‘20-Punkte-Okulars,” 
K.KOETTER. Brennstoff-Chemie v 40 n 10 Oct 21 1959 p 
305-9. Simplification of coal petrographic analysis for micro- 
scopic constituents through application of 20 point ocular; 
device used to improve statistical evaluation of microscopic 
constituents. 


Electric Conductivity. See Coal Carbonization. 
Inventory Control. See Coal Storage. 
Moisture. Analytische Bestimmung des Wassers in Braunkohle 


und Braunkohlenschwelkoks durch Trocknung mittels Hoch- 
frequenzerwaermung, J.JANDASEK. Brennstoff-Chemie vy 40 
n 10 Oct 21 1959 p 309-14. Analytical determination of mois- 
ture in brown coal by means of HF heating. 


Importance of Moisture Content of Coal Charge for Cokin 
A.I.VOLOSHIN, Ya.E.GINSBURG, Yu.L.-TIKHOMIROY, Gos 
& Chem, USSR (English translation of Koks i Khimiya) n 10 
1959 p 18-22. Investigations were carried out for coking 
periods of 14 to 15 hr in battery comprising seven ovens; 


THE ENGINEERING INDEX—1960 


213 


Oxidation. 


Pyrolysis. 


COAL—Continued 


change in moisture content of charge affects operating indices 
of coke ovens (productivity, heat consumption and tempera- 
ture distribution up coking chamber); with 10-11% moisture 
content, mean size is reduced, strength is practically unaltered. 


Permeability of Coking Coal to Water at Low Pressures 
IL.EVANS, D.J.SKINNER. Colliery Eng v 37 n 438 Aug 1960 7m 
341-6. Flow of water through coal samples decreases asymp- 
totically with time to steady value; effect is due to absorption 
of water by coal on large area of interface which causes 
abundance of small pores in coal; wetting agent solution is 
used underground for dust suppression purposes; its use 
where more effective infusion is required might be advan- 
tageous. 


See also Coal Research. 


Composition of Aromatic Acids Obtained by Oxidation of 
Coal, S.ANDO, Y.KAMIYA. Fuel Soc Japan—J v 38 n 390 
Oct 1959 p 638-46. Isolation of various benzene carboxylic 
acids is done by means of vacuum distillation of methyl 
esters and separation of distillates; properties and infrared 
spectra of benzene carboxylic acids; decarboxylation treat- 
ment results in effective isolation of individual components of 
aromatic acids. English summary. 


Die Oxydation der Steinkohle mit Luft, O.GROSSKINSKY, 
G.HUCK, W.LANGE. Brennstoff-Chemie v 40 n 8 Aug 1959 p 
252-63. Oxidation of coal in air; formation, composition, and 
properties of oxidized coal and humic acids. 


Leonardite: Lignite Byproduct, W.W.FOWKES, C.M.FROST. 
US Bur Mines—Report Investigations n 5611 1960 12 p. Coal- 
like substance, similar in structure and composition to lignitic 
coal, derived from lignitic coal by process of natural oxidation ; 
undesirable as fuel but potential as source of chemicals and 
nonfuel uses; United States has large natural reserve of 
leonardite; leonardite also can be produced in laboratory. 


Strukturparameter von Kohle auf Grund von Oxydations- 
versuchen, S.K.CHAKRABARTTY, B.K.MAZUMDAR, S.N. 
ROY, A.LAHIRI. Brennstoff-Chemie v 41 n 5 May 1960 p 
138-42. Structure of coal based on oxidation experiments; 
deduction of information on aromaticity of coal, different 
forms of hydrogen bond, and side chains in coal structure from 
data on coal oxidation. 

Ueber die Beeinflussung der Autoxydation (Selbstentzuend- 
lichkeit) von Kohle durch Ammoniak, W.PRUSS. Brennstoff- 
Chemie v 41 n 1 Jan 1960 p 14-18. Influence of ammonia on 
self ignition of coal; physicochemical processes during self 
ignition; prevention of self-ignition of stored coal; use of 
ammonia and some ammonia salts for prevention of fires; 
method may also be applied underground. 

Purchasing. Economic Purchasing of Coal for Small Boiler 
Plants, G.ARMSTRONG. Steam Engr v 28 n 333 Aug 1959 p 
327-9. Method outlined, which can be used by non-technical 
buyer for assessing relative values of various coals; sugges- 
tions based on National Coal Board Price Structure for Coal 
published in Federation of British Industries Handbook. 
See also Coal Carbonization. 

Bemerkungen zur Untersuchung der Pyrolyse von Stein- 
kohlen mit Hilfe der Differentialthermoanalyse, A.F.BOYER, 
P.PAYEN. Brennstoff-Chemie v 41 n 4 Apr 1960 p 104-6. 
Investigation of pyrolysis of coal by differential thermal 
analysis; curves obtained by differential thermal analysis of 
swelling coal produce steep rise between 420 and 450 C; this 
is explained not by exothermal effect but by sudden increase 
of thermal conductivity of coal at moment when grains are 
baking together. 

Mechanisms of Coal Pyrolysis, N.BERKOWITZ, W.den 
HERTOGL. Fuel v 39 n 1, 2 Jan 1960 p 47-57, Mar p 125-31. 
Pt 1: On nature and kinetics of devolatilization; weight loss 
curves do not reflect protracted thermal decomposition of coal ; 
they are governed by rate-determining diffusion process. Pt 
2: Effect of nitric oxide on rates of devolatilization of Alberta 
sub-bituminous coal. 

Thermo-Gravimetric Studies on Low Temperature Pyrolysis 

of Bituminous Coal, P.PRABHAKARAM, H.P.S.MURTHY. 
NML fech J v 2 n 3 Aug 1960 p 15-19. Thermal decomposition 
of washed bituminous coal from Raniganj fields studied at 
steady temperatures between 410 and 456 C by means of 
thermal balance; equations are discussed which permit calcula- 
tion of per cent loss in weight of volatiles vs time, limiting 
losses at different temperatures, and losses at any intermediate 
temperature by interpolation; activation energy of thermal 
decomposition is 50 K cals/gm mole and frequency factor is 
1.5x1038. 
Sampling. Coal Sampling at Hickling Station Assures Optimum 
Kilowatt Output. Plant & Power Services Engr v 1 n 4 Aug 
1959 p 20-1. Automatic unit takes accurate samples for analy- 
sis and purchase of bituminous coal on price-per-million 
Btu basis; unit also avoids tendency of hand samplers to throw 
out slate, rock and other hard to crush substances which 
makes sample inaccurate and defeats purpose; description of 
method of operation. 

Proba wegla kamiennego na zawartosc popiolu Ww swietle 
statystyki matematycznej, J.PIATKOWSKI. Archiwum Gornic- 
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twa v 4 n 3 1959 p 195-217. Coal sample for ash content 
from point of view of mathematical statistics; errors in coal 
sampling are due to errors in sampling itself, reduction, and 
analysis; mathematical hypothesis established to determine 
scheme of coal sampling for given mine and then to test if 
method is correct. English summary. 


Review of New Specifications on Sampling of Coal and 
Coke, R.C.TOMLINSON. Inst Fuel—J v 33 a 237 Oct 1960 
p 476-8. Short account is given of new B.S.1017 :1960; specifi- 
cations are based on latest theoretical developments and very 
wide practical experience in field which has expanded greatly 
during long period (11 yr) since Revising Committee first 
met; they should set model for sampling of particulate ma- 
terial generally. 

Sampling of Coal and Coke. Brit Standards Instn—Brit 
Standard n 1017 pt 1 1960 124 p. Sampling of coal; separate 
methods of sampling are specified for small coals with top 
size 3 in. or less, and large coals having top size greater 
than 3 in. and passing over screen of specified size, normally 
2 in. or larger; sampling and preparation of samples for 
Dee eee and efficiency tests on industrial boilers is in- 
cluded. 


Sampling of Coal and Coke. Brit Standards Instn—Brit 
Standard n 1017 pt 2 1960 106 p. Sampling of coke; it is as- 
sumed that moisture content is most variable characteristic 
of coke and that sample satisfying requirements in respect 
of moisture will usually give more than desired accuracy in 
other factors of importance such as ash, calorific value and 
ultimate analysis; procedures are given for checking actual 
accuracy obtained in operation of any particular sampling 
program. 

Sampling of Coke and Coal, A.C.DUNNINGHAM. Eng & 
Boiler House Rev v 75 n 4 Apr 1960 p 106-9. Revision of 
1942 edition of British Standards, issued as B.S. 1017, con- 
sists of separate volumes for coal and coke, and contains 
new concept of “duplicate sampling’? as check on accuracy; 
general aspects of specification are described. 

Sulphur Content. See Coal—Analysis. 
COAL ASH 

See also Coal—Sampling. 

Allgemeine Betrachtungen ueber den Einfluss des Aschege- 
haltes bei der Bewertung von Kohlen fuer die Dampferzeu- 
gung, J.G.SLOTBOOM. Bergbau Archiv v 20 n 1-2 1959 p 
126-39. General consideration of influence of ash content on 
evaluation of coal for steam generation. 

Analyses of Ashes of South African Coals, F.H.KUNST- 
MANN, L.B.BODENSTEIN, S.B.GASS. S African Inst Min 
& Met—J v 60 n 8 Mar 1960 p 376-83. Origin of mineral 
constituents of coal and short survey of effects of constituents 
on behavior of coal during combustion; changes which mineral 
matter undergoes during combustion, and methods of calculat- 
ing original mineral composition from ash analyses; table giv- 
ing chemical composition and fusion temperatures of ashes 
of 60 different South African coals; relationship between 
chemical composition of ash and its fusion point. 

Fusibility of Ash of United States Coals, R.F.ABERNETHY, 
E.M.COCHRANE. US Bur Mines—Information Cir n 17923 
1960 363 p. Initial deformation temperature, softening tem- 
perature and fluid temperature; tabulated information is 
arranged by states and indicates bed, kind of sample, size of 
coal, fusibility and percent of ash and sulphur on dry basis. 


Rapid Analysis of Coal Ash, T.YAMADA. Fuel Soe Japan 
—J v 39 n 398 June 1960 p 454-9. Rapid method for deter- 
mining SiOz, AlO3 Fe, Ti and P by colorimetric method; 
CaO, MgO by complexometric method, and alkali metals by 
flame photometry, in which Al is used to eliminate Ca inter- 
ference; results are compared with conventional procedures ; 
it is possible to analyze five samples (55 components) per 
week, 


Relationship of Coal-Ash Viscosity to Chemical Composition, 
W.L.SAGE, J.B.McILROY. ASME—Trans—J Eng for Power 
v 82 Ser An 2 Apr 1960 p 145-55. Coal-Ash behavior in 
temperature range suitable for liquid ash removal; how this 
is related to boiler design and fuel characteristics ; method 
for predicting slag viscosity from ash analysis and fusion 
temperatures, and predicting flux requirements to obtain 
desired slag flow characteristics from unsatisfactory fuel. 
Paper n 59-Fu-4. 


Study of Fusion Characteristics of Coal Ashes: Softening 
Temperature of Coal Ashes in Oxidizing Atmosphere, B.K. 
DUTTA, B.RAI, K.R.CHAKRAVORTY. J Sci & Indus Re- 
search v 19B n 6 June 1960 p 206-12. Study was carried out 
with particular reference to effect of addition of lime, mag- 
nesia, alkali oxides, ferric oxide, alumina and silica on 
softening temperature; correlation has been worked out which 
allows prediction of softening temperature of coal ashes in 
oxidizing atmosphere from their chemical composition. 

X-Ray Studies of High Temperature Transformations of 
South Arcot Lignite Ash, SULTANA Z.ALI, M.MISRA. J 
Sci & Indus Research v 19B n 7 July 1960 p 233-40. X-ray 
studies of minerals in lignite have shown presence of quartz 
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and calcite, probably goethite, gypsum, feldspar and haematite, 
all except quartz occurring in very finely divided state ; bear- 
ing of these results on utilizing ash from pulverized fuel 
furnaces, slagging ash generators, etc; it is shown that 
quenched ash mixed with portland cement and blast furnace 
slag gives suitable expansive cement. 


COAL BRIQUETS AND BRIQUETTING 


Briquetting Coal with Binders and Statistical Evaluation 
of Briquet Tests, R.P.;CHARBONNIER, J.VISMAN. Canada. 
Dept Mines & Tech Surveys—Mines Branch—Tech Bul TB 
9 Oct 1959 34 p. Summary of previous studies on evaluation 
of physical quality of briquets; application of certain sta- 
tistical methods including factorial designs of experiments ; 
analyses of variance; tests of significance, and correlation, 
regression and index formula; details of techniques with view 
to facilitating organization and analysis of research programs 
by agglomeration engineers. 


Colloque sur l’agglomération des fines de charbon Paris, 
16 et 17 novembre 1959. Revue de l’Industrie Minérale v 42 n 
1 Jan 1960 p 1-165. Colloquium on agglomeration of coal fines, 
Paris Noy 16 and 17 1959; 16 papers by 22 authors on process 
of agglomeration and uses of briquets, machinery used in 
manufacture of briquets, binders used, and new agglomeration 
methods, such as agglomeration at high temperature and use 
of residual sulphide leaching solution. 


Influence of Aerial Oxidation on Binderless Briquetting of 
Coals, M.S.ITYENGAR, R.S.GHOSH. Fuel v 39 n 2 Mar 1960 
p 113-17. Prolonged aerial oxidation of coal resulting in forma- 
tion of functional groups helps in increasing strength of 
binderless briquets; like lignite, oxidized coals also exhibit 
maximum strength at optimum moisture content. 


Laboratory Study of Binderless Briquetting of Western 
Canadian Coals, A.R.McKENZIE, J.L.PICARD, J.VISMAN. 
Canada. Dept Mines & Tech Surveys—Mines Branch—Tech Bul 
TB 10 Dee 1959 31 p. Binderless briquets were made which 
were strong, and water and frost resistant; lignite and sub- 
bituminous coal were successfully briquetted without binder 
by process involving preheating of coal for several minutes 
at temperatures in range of 400 to 600 C; tests with medium 
volatile bituminous coking coal showed that good binderless 
briquets can be made with it when it is mixed with inert 
material. 


Laboratory Study on Agglomeration of Coal in Presence of 
Plasticizing Agents at Moderate Temperatures and High 
Pressures, L.H.KING. Canada. Dept Mines & Tech Surveys— 
Mines Branch—Tech Bul TB 4 Aug 26 1959 31 p. Using high 
volatile A bituminous coal, briquetting temperature and pres- 
sure, particle size, and type and amount of plasticizing agent 
were varied; at temperature of 250 C and pressure of 6 
tons/sq in., briquets were prepared that had compressive 
strength of 7000 to 9000 psi; briquets were much stronger than 
those prepared with asphalt binder. 


New Process for Briquetting Coal without Binder, H.R. 
GREGORY. Inst Fuel—J v 33 n 2386 Sept 1960 p 447-56 
(discussion) 456-61, 3 plates; see also Iron & Coal Trades 
Rev v 180 n 4791 May 13 1960 p 1091-2; Colliery Guardian 
v 201 n 5191, 5192 Oct 138 1960 p 3841-6, Oct 20 p 459-61. 
Principles of compaction are examined and it is shown that 
high strength can be obtained by introducing large shear 
strains into compact while it is held under load; development 
of machines is described, several applications listed, and cost 
of process estimated; technique is applicable to many other 
semi-plastic materials. 


Relationship of Various Factors to Quality of Coked Briquets 
Made from Mixtures of Coking Coals and Inert Materials, 
E.SWARTZMAN. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Tech Bul TB 6 Sept 1959 20 p. Strength of briquets 
coked at 2 C/min to 750 C tends to increase with increase 
in proportion of coal in mix up to 50%; coked briquet strength 
appeared to decrease with increase in rank; varying inert 
does not affect coked briquet quality; rate of coking in sta- 
tionary bed has strong influence on quality of coked briquets. 

Swelling and Contraction of Briquettes during Carboniza- 
tion, A.D.DANTON, W.G.KAYE. Inst Fuel—J v 32 n 227 
Dee 1959 p 571-8. It is shown that maceral composition of 
material largely determines magnitude of these effects; exinite 
and inertinite endow briquet with visco-elastic properties and 
contribute much to expansion associated with stress relief, 
while vitrinite plays little part; swelling observed early in 
plastic zone occurs in vitrinite particles and briquets of 
pure vitrinite swell vigorously. 

Verfahrenstechnische Probleme aus der Steinkohlen-Briket- 
tierung, F.WULF. Chemie-Ingenieur-Technik v 32 n 3 Mar 
1960 p 198-201. Problems in coal briquetting ; tomposition of 
coal and pitch, feed, mixing, steam treatment, pressure control 
and testing; further development of more than 100 yr old 
briquetting process is possible if former empirical technology 
is replaced by process technological methods. 

COAL BYPRODUCTS 
See also Coal—Oxidation; Coal Tar. 


Beitraege zur quantitativen Exaktbestimmung von An- 
thracen, E.FUNAKUBO, Y.MATSUMOTO, M.FUJIURA, I. 


COAL BYPRODUCTS—Continued 
KAWANISHI, S.HIROIKE. Brennstoff-Chemie vy 40 n 12 Dee 
1959 p 377-83, v 41 n 2, 8, 10 Feb 1960 p 46-51, Aug p 243-6, 
Oct p 308-12. Contribution to precise quantitative determina- 
tion of anthracene; chlorbenzene method of distribution and 
xylol distillation method; analysis of errors inherent to both 
methods. 

Bituminous Coal—Source of Organic Fertilizer? H.B. 
CHARMBURY, T.S.POLANSKY. Mechanization v 24 n 1 Jan 
1960 p 65-7. Field tests indicate that coal derivatives as 
nitrogenous fertilizer may be as satisfactory as some com- 
mercial types of plant food; preparation of coal-nitrogen 
derivatives; nitrification, greenhouse and field tests; nitrogen 
in nitrie acid treated coal derivatives can be converted into 
nitrate nitrogen by soil bacteria. 

Coal Chemicals for World Markets, J.A.DeCARLO, H. 
PERRY, E.T.SHERIDAN. US Bur Mines—Information Cir 
n 7948 1960 44 p. Considered coal chemicals are limited to 
crude tar, crude light oil, ammonia and their principal deriva- 
tives; production and consumption data for twelve leading 
countries in world are listed; 60% of chemical raw materials 
are supplied by petroleum industry; it is concluded that re- 
quirements of chemical raw materials will increase faster 
than they can be supplied. 


Die Einwirkung von Loesungsmitteln auf die Verkokungs- 
produkte von Kohlen, A.LADAM, P.PAYEN. Brennstoff- 
Chemie v 41 n 4 Apr 1960 p 106-11. Influence of solvents 
on products of coal carbonization; absorption of pyridine 
vapor; solubility of pyridine, swelling capacity in differ- 
ent solvents. 


Die Reaktivitaet von Tieftemperatur-Verkokungsrueck- 
staenden, S.P.NANDI, K.A.KINI, A.LAHIRI. Brennstoff- 
Chemie v 40 n 3 Mar 18 1959 p 85-7. Reactivity of low 
temperature carbonization residues; measurement of active 
oxygen groups, surface, and heat of melting in methanol on 
samples of residue. 


Taking New Look at Coal Chemicals, R.A.LABINE. Chem 
Eng v 67 n 8 Apr 18 1960 p 156-9. Improved long-term out- 
look for coal as source of synthetic organics; price of coal 
may remain relatively stable; estimates indicate that wellhead 
prices will jump almost 100% for natural gas and 20% for 
oil in next decade; flowsheet diagram of processes as used 
at South African Coal Oil & Gas plant near Johannesburg, in 
producing gasoline and byproduct chemicals. 


Ueber die Extraktion von Teeroelen mit Harnstoff, G.KO- 
WALSKI, L.LEWICKI. Brennstoff-Chemie v 40 n 2 Feb 18 
1959 p 33-41. Extraction of tar-oil by means of urea; separa- 
tion of base-free carbolic oil; extraction can proceed even in 
presence of paraffin hydrocarbons; there is even improvement 
in extraction of phenol due to addition of hydrocarbons. 


COAL CARBONIZATION 


See also Coal—Coking Properties; Coal Byproducts; Coal 
Preparation ; Coal Research; Coal Tar; Coke; Coke Manufac- 
ture; Coke Plants; Gas Manufacture; Lignite—Carbonization ; 
Liquid Fuels—Synthetic. 


Carbonization Research, E.J.HODDER. Blast Furnace & 
Steel Plant v 48 n 3 Mar 1960 p 267-70, 289. Research facili- 
ties and operations in new laboratory at Island Creek; 18 in. 
movable wall oven used in order to yield coke as commensurate 
as possible with that produced commercially; studying ame- 
nability of charge to pushing. 


Carbonizing Tests in Tuscaloosa Oven: Properties of Wet- 
and Dry-Quenched Cokes, J.B.GAYLE, W.H.EDDY, P.SUT- 
TON. US Bur Mines—Report Investigations n 5479 1959 12 p. 
Dry quenching yields coke that is slightly larger, more resist- 
ant to degradation by impact forces, and less resistant to 
degradation by abrasion; although these differences are 
statistically significant, it is doubtful that they have enough 
practical significance to justify selection of either method 
of quenching in preference to other. 


Die Vergasung von festen Brennstoffen unter Druck, O.HUB- 
MANN. Brennstoff-Chemie v 40 n 3 Mar 18 1959 p 65-71. 
Gasification of solid fuels under pressure; technical difficulties 
of development of Lurgi pressure gasification; experience 
with practical application of method. 


Die Verkokungswaerme von Steinkohle in Abhaengigkeit von 
den fluechtigen Bestandteilen und der petrographischen Zu- 
sammensetzung, E.TERRES, A.SCHWEITZER. Gas- u Was- 
serfach v 101 n 17 Apr 22 1960 p 414-18. Temperature of 
carbonization of coal depending on volatile components and 
petrographic composition. 


Electrical Conductivity of Vitrain During Carbonization 
M.I.POPE, S.J.GREGG. Brit J Applied Physics v 10 n 11 
Nov 1959 p 507-10. Some vitrain samples, representative of 
whole coal range were carbonized in oxygen-free nitrogen 
and their electrical conductivity measured in-situ; results 
interpreted in terms of known processes occurring during 
carbonization. 


Factors Influencing Electrical Conduction by GC 
Coal Powders, S.J.GREGG, M.I.POPE. Fuel v 39 eras 
1960 p 301-11. Electrical conductivity of some compacted coal 
powders has been measured as function of applied compacting 
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pressure, and in presence of various relative vapor pressures 
of conducting adsorbate (water), and non-conducting adsor- 
bates (n-butane and ethyl chloride) respectively; electrical 
conductivity first increases with increasing compacting pres- 
sure, then passes through maximum. 20 refs. 


Gasification of Pulverized Coal at Atmospheric Pressure, 
G.R.STRIMBECK, J.H.HOLDEN, F.BONAR, K.D.PLANTS, 
C.D.PEARS, L.L.HIRST. US Bur Mines—Report Investiga- 
tions n 5559 1960 68 p. Operation of pilot plant was satisfac- 
tory ; effect of varying operating conditions on oxygen require- 
ment and coal requirement; gasified carbon and heat loss 
decreased with decreasing order of coal rank; oxygen require- 
ment was higher for anthracite than for bituminous varieties; 
electrostatic precipitator removed 98% of dust; HeS and 
organic sulphur content of product gas increased linearly 
with increasing sulphur content of coal gasified. 


Gyravimetrische und volumetrische Messungen zum _ Ent- 
gasungsverhalten von Kohlen, H.LUTHER, O.ABEL, U.KETT, 
K.C.TRAENCKNER. Brennstoff-Chemie v 41 n 9 Sept 1960 
p 257-63. Gravimetric and volumetric measurements of coal 
gasification ; study of gasification of peat, lignite, and bitumi- 
nous coal; analysis of products of dissociation; importance of 
gasification at temperature range between 350 and 500 C. 


Hydrogenating Coal in Pilot Plant with Molybdenum Catal- 
yst, H.H.GINSBERG, S.FRIEDMAN, P.S.LEWIS, M.D.SCHLE- 
SINGER, A.J.STEWART, R.W.HITESHUE. US Bur Mines— 
Report Investigations n 5673 1960 35 p. Effectiveness of 0.01% 
molybdenum, as ammonium molybdate impregnated on coal, on 
hydrogenation of high volatile bituminous C coal at 8000 
psig and 460 to 480 C studied in pilot plant; 98 to 99% 
conversion of coal to liquids and gases at throughputs of 29 
to 101 lb of moisture and ash free coal per cu ft of reaction 
space/hr obtained. 


Kinetics of Coal Carbonization Reactions in Plastic State, 
S.SARKAR, S.C.BISWAS, A.LAHIRI. J Sci & Indus Research 
v 19B n 7 July 1960 p 246-8. Kinetics of reaction studied by 
isolating metaplast produced by shock-treating coal and ex- 
tracting it with chloroform; activation energies of reaction 
for good coking coal and semicoking coal have been deter- 
mined; study of activation energies of reaction in case of non- 
eaking coal has yielded information on mechanism of coke 
formation. 


Laboratory-Scale Gasification of Coal-Water Slurries_ in 
Metallic Tube Coil, J.L.KONCHESKY, R.F.STEWART, J.J.S. 
SEBASTIAN. US Bur Mines—Report Investigations 5704 
1960 29 p. Effects of residence time of coal in reactor, aver- 
age reaction temperature, steam concentration, and rank or 
geologic age of coal on gasifying low rank coal with steam 
in externally heated tube; high carbon conversions and large 
yields of synthesis gas were obtained with low rank coal. 


Low-Temperature Carbonization of Non-Caking Coals from 
Raniganj, K.Y.SHRIKHANDE, H.C.CHAKRABARTI, H.S. 
BHATTACHARYA, M.P.SINHA, T.K.BASU, K.BHADURI, 
N.N.DAS GUPTA. J Mines, Metals & Fuels v 8 n 8 Aug 
1960 p 8-21. High volatile non-caking coals have been studied 
for low temperature carbonization on laboratory, bench and 
semi-pilot-plant scales with temperature of carbonization 
varying between 500 to 715 C; optimum yield of tar and 
quality of coke are obtained at 600 C; correlations exist 
between laboratory assay and semi-pilot-scale test yields. 


Note on Polish Carbonization Practice: Importance of Coal 
Stamping, A.SZPILEWICZ. Inst Fuel—J v 32 n 227 Dec 1959 
p 568-70. Most Polish coking plants are equipped with 
stamping machines, also most coke production is from stamped 
charges; characteristics of coal and average composition of 
Polish coking blends; advantages of using stamped charges 
and properties of stamped coking blends; stamping process 
and possible improvements of stamp charging. 

Possibilities of Using Nuclear Energy for Gasifying Coal, 
J.P.McGEE, S.KATELL. US Bur Mines—Information Cir n 
7965 1960 11 p. Process, equipment, ash and residue removal 
involved; proposed system for gasification is indirect process 
eyecle with helium heated in nuclear reactor and passed 
through exchanger-type gasifier for reaction of coal and 
steam to form CO and He; preliminary calculations show 
economic advantage in using nuclear energy for this purpose. 

Producing Heavy Fuel Oil by Hydrogenating Bituminous 
Coal, H.H.GINSBERG, P.S.LEWIS, R.B.ANDERSON, R.W. 
HITESHUE. US Bur Mines—Report Investigations n 5674 
1960 57 p. Investigation was carried out in three separate 
series of experiments; first studied effect of temperature and 
contact time on product distribution at 3500 psig and 420 to 
480 C; tin, nickel, iron, and zine were evaluated as catalysts 
for hydrogenation at 3500 psig and 460 C; tin, molybdenum, 
nickel, and iron were studied as catalysts for hydrogenation 
at 1500 psig and 460 C. 

Rapport sur lactivité de la Station Expérimentale de 
Marienau en 1958, R.LOISON, P.FOCH. Revue de l’Industrie 
Minérale v 42 n 2 Feb 1960 p 169-95. Report on activity of 
experimental station of Marienau during 1958; study of in- 
fluence of different factors on conventional coke manufacture ; 
charging of. preheated burden; study of earbonization by 
fluidization. 
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Résonance paramagnétique électronique des vitrains pendant 
la carbonisation sous vide, J.SSMIDT, D.W.VAN KREVELEN. 
Chimie & Industrie v 82 n 4 Oct 1959 p 487-93. Electron spin 
resonance of vitrites during carbonization in vacuo; vitrites 
(vitreous components of coal) were heated in vacuo, electron 
spin resonance was measured, and number of free radicals 
determined, as well as width at half-height of absorption 
curve; changes induced by heating in number of free 
radicals and in width at half-height appear strictly dependent 
upon softening degree of vitrite. 


Survey of Carbonizing Properties of American Coals, D.E. 
WOLFSON, G.W.BIRGE. ASME—Paper n 59-FU-1 for meet- 
ing Oct 26-29 1959 7 p. Apparatus and procedures of Coal 
Carbonization Section of Bureau of Mines at Pittsburgh, 
Pa; effect of certain variables on carbonizing properties of 
coals; expansion of coals determined in Bureau of Mines sole 
heated oven; physical properties of coke produced by BM-AGA 
test have been correlated with those produced in laboratory 
and commercial ovens; examples of usefulness of data. 


Thermo-gravimetric Studies of Coal and Model-substances, 
J.A.CORRALES, D.W.Van KREVELEN. Inst Fuel—J v 33 
n 228 Jan 1960 p 10-16. Physical and chemical rate processes 
of physical volatilization and chemical decomposition of pure 
substance; vaporization of mixtures; mixed vaporization and 
decomposition; vaporization of substances absorbed inside 
porous materials; decomposition of coal; devolatilization of 
impregnated coals; it is essential to take into account rate 
of diffusion within grains and that of desorption of volatiles. 


Ueber die Verkokung von Magerkohle mit oeligen Zusaet- 
zen, D.MIREW, D.RUSCEW. Brennstoff-Chemie v 40 n 9 Sept 
23 1959 p 289-93. Coking of semianthracite with oil additives ; 
investigation of properties of coke produced depending on 
type and amount of additive used. 


Verfahren unter Druck, dargelegt an Beispielen der Kohlen- 
und Koksverwendung, W.GUMZ. Chemie-Ingenieur-Technik v 
32 n 3 Mar 1960 p 172-8. In solid fuel carbonization, gasifica- 
tion and combustion pressure influences process in quality of 
products obtained, improvement of flow relationships, capacity 
and in cost reduction; conversely it produces operating dif- 
ficulties, therefore factors governing changeover from normal 
to h-p process are considered. 

Volumetrische Untersuchungen zum Entgasungsverhalten 
von Steinkohlen verschiedenen Inkohlungsgrades, K.C. 
TRAENCKNER. Bergbau Archiv v 21 n 3 1960 p 48-66. 
Volumetric investigation of degasification behavior of coals 
of different degree of carbonization; method makes it possible 
to follow degasification of coal at temperature range from 
20 to 1000 C; change of gas composition during degasification 
was studied by means of gas chromatograph. 


Zur Druckvergasung von Brennstoffen, H.PICHLER. Brenn- 
stoff-Chemie v 40 n 3 Mar 18 1959 p 71-3. Pressure gasification 
of fuels; problems of gasification using Lurgi method and 
comparison of process with other processes of carbonization. 


Underground. See Gas Manufacture—Underground. 
COAL CARS. See Cars—Floors; Cars—Freight. 
COAL CLEANING. See Coal Preparation. 


COAL COKING. See Coal—Coking Properties; Coal Carboniza- 
tion ; Coke; Coke Manufacture; Coke Plants. 


COAL CRUSHERS. See Coal Preparation—Crushing ; 
Pulverizers. 


COAL CUTTERS. See Coal Mines and Mining—Cutter Loaders ; 
Coal Mines and Mining—Cutters. 


COAL DEPOSITS 
See also Coal Geology; Coal Mines and Mining. 


Die Erfassung von Mineralvorraeten ueber Kartei-und Loch- 
karten, ein Versuch am Beispiel einer Steinkohlenlagerstaette, 
O.HAIBACH. Bergbauwissenschaften v 7 n 8 Apr 20 1960 
p 189-94. Inventory of mineral reserves in form of cards 
and punch cards; experiment with coal deposit; method which 
makes it possible to analyze mine plans, geological and eco- 
nomic geological maps, and work plans. 


Obshchaya otsenka mirovykh zapasov uglya, G.V.KOROT- 
KOV. Sovetskaya Geologiya v 3 n 1 1960 p 72-4. General 
evaluation of world coal reserves; comparative estimation of 
coal reserves for foreign countries and Soviet Union; writer 
emphasizes existence of considerable variations in quantitative 
coal reserve estimations in foreign countries as consequence 
of absence of uniform method of coal resources estimation. 


Australia. Coal Prospecting in Australia, A.NELSON. Colliery 
Eng v 37 n 434 Apr 1960 p 159-65. Most black coal deposits 
are concentrated on eastern parts, in Queensland and New 
South Wales; brown coal occurs in Victoria and South 
Australia; coal reserves of New South Wales and Queensland 
were assessed at 13,000 million tons. 


Geology of Collinsville Coal Measures, H.A.WEBB, C.E. 
CRAPP. Australasian Inst Min & Met—Proec n 193 Mar 1960 
p 23-88, 2 maps. Greatest development of deposits is in north- 
ern end of Bowen Basin; in western limit of mapped area 
they consist of 60 ft of barren sandstones intruded by sills; 
11 coal seams have been named; coal is mainly of medium 
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volatile bituminous rank; two seams are mined ; igneous 
intrusions have diminished reserves and faulting presents 
serious mining problem in several areas. 


Exploration. Nieuwe methode voor structuurmetingen van steen- 
koollagen en voor de berekening van de hoeveelheid_verkoop- 
baar produkt pet oppetvlakte-eenheid, P.A.G.BEUGELS, J. 
BLOEMENDAL, W.F.M.KIMPE. Geologie en Mijnbouw v 39 
n 6 June 1960 p 213-26. New method for measuring structure 
of coal seams and calculating tonnage of salable product per 
unit surface atea; standardization of concepts: seam thickness, 
height of eoal face, standard coal and specific gravity of coal 
and, development of method using nomenclatute in which coal 
is classified according to ash percentage and occurrence. 


Off-shore Boring in Search of Coal, W.H.BROOKS. Min 
Elee & Mech Engr v 40 n 473 Mar 1960 p 278-90. To gain 
information on possible seaward extension of productive coal 
measurés in Firth of Forth area, it was decided to drill 
offshore: floating drilling tower is constructed of tubular 
steel, 130 ft high with each of four legs set upon fabricated 
box-girder base; tower equipment and services; information 
gained by boring operations confirms existence offshore of 
productive coal measures. 

Razvedka ugol’nykh mestorozhdenii beskernovym bureniem, 
M.A.SPERANSKII. Razvedka i Okhrana Nedr v 25 n 11 
Nov 1959 p 41-5. Exploration of coal deposits by full-hole 
drilling; drilling advocated since electric logging supplies 
better data on coal seams than incompletely recovered cores ; 
samples of coal for petrographic and chemical analysis 
recovered by gun sampler. 

Zavisimost gazonosnosti plastov ot tektoniki ugol’nykh me- 
storozhdenii, K.I.BAGRINTSEVA, V.V.SHERSHUKOV. Raz- 
vedka i Okhrana Nedr v 25 n 12 Dee 1959 p 7-12. Dependence 
of gas-bearing of coal seams on tectonics of coal deposits; 
study of distribution of gas within coal-bearing formations 
during exploration of coal deposits with emphasis on future 
mining conditions; influence of folded structures on accumu- 
lation of methane in Donets Basin. 


France. Le gisement houiller de La Mure, J.SARROT-REY- 
NAULD, J. HAUDOUR. Revue de |’Industrie Minerale v 41 n 
38 Mar 1959 p 213-36. Coal deposit of La Mure; basement 
is represented by crystalline schists, covered by coal bearing 
Carboniferous, which in turn is overlain by Triassic; coal 
basin is located at apex of definite tectonic bend. 


Great Britain. See also Coal Deposits—Exploration. 


Proving Coal Reserves in Nottinghamshire and North Derby- 
shire Coalfield, P.L.COLLINSON, R.E.ELLIOTT. Instn Min 
Engrs—tTrans v 119 pt 9 June 1960 p 587-60, 2 plates. Ex- 
ploratory work in Southeast Nottinghamshire and North 
Derbyshire coal fields with special reference to post 1951 
drilling in eastern extension of concealed coal field; seam-by- 
seam review of possible economic coal reserves for whole coal 
field ; economic eastern limit to coal field of foreseeable future, 
modern exploration methods and improved techniques. 


India. Preliminary Note on Possibility of Finding Concealed 
Barakar Coalfields in India, F.AHMAD. J Mines, Metals & 
Fuels v 7 n 10 Oct 1959 p 8-13. Discovery of coal in Bogra 
district, East Pakistan, outside known block faulted troughs 
of Gondwanaland, is cited as evidence to prove that faulting 
took place later than coal deposition; view contrary to that 
of most early writers, that Gondwana sedimentation took 
place in block faulted basins; outline of promising areas for 
future exploration. 


North Dakota. Square Buttes Coal Field, Oliver and Mercer 
Counties, North Dakota, W.D.JOHNSON, Jr, R.P.KUNKEL. 
US Geol Survey—Bul n 1076 1959 91 p, map, 6 plates. Field 
comprises area of about 720 sq mi; formations exposed are 
Cannonball and Fort Union formations of Paleocene age and 
Golden Valley formation of Eocene age; coal reserves are 
estimated to be 30 billion tons in beds 24% ft or more thick; 
shout 34% of coal, all of which is of lignite rank, is in four 
eds. 


Nova Scotia. Coalfields, West Half Cumberland County, Nova 
Scotia, M.J.COPELAND. Canada. Geol Survey—Memoir n 
298 1959 89 p, 5 maps. Cumberland coal basin has areal ex- 
tent of 400 sq mi; classification and facies of Cumberland 
group; tectonic significance of Cumberland facies; structure 
of 11 main coal seams and data on coal analyses. 


Ohio. Coal Resources of Upper Part of Monongahela Formation 
and Dunkard Group in Ohio, G-H.DENTON. Ohio. Geol Survey 
—Report Investigations n 88 1960 50 p. Coal reserves are 
2,511,668,000 and 1,390,728,000 short tons, respectively; most 
chemical analyses reveal high ash and sulphur content and 
correspondingly low Btu content; most of coal beds are easily 
accessible and have been mined on small scale; they are gen- 
erally thin and have low heating value. 


South Africa. Die Steenkoolveld Standerton State Van Boorgate 
1 Tot 13, K.H.L.SEHLKE, S.W.van der MERWE. §S Africa. 
Geol Survey—Bul n 30 1959 63 p, map. Standerton coal field 
records of boreholes 1-18; area is underlain by Karroo strata 
invaded extensively by dolerite sheets and dikes; coal zone of 
Middle Ecca stage ranges in thickness from 300-350 ft and 
includes five coal seams; reserve of about 864,000,000 tons is 


COAL DEPOSITS—Continued . 
present on basis of 1800 tons/ft/acre; data on coal analysis. 
English summary. 

Tasmania. Coal in Tasmania, D.BESFORD, Tasmania. Dept 
Mines—Tech Reports n 2 1957. 1958 p 127-43, 3 plates. Coal 
deposits occur in Permian, Triassic and Tertiary formations ; 
stratigraphy of Permian and Triassic; consumption and output 
of ¢oal during period from 1948 to 1955. 

COAL DRYING. See Coal Preparation—Drying. 

COAL DUST 

See also Coal Mines and Mining—Dust Problems; Dust 
Analysis; Mine Dust. 

Antistaub-Behandlung von Kohle und Koks, W.FRIES. 
Glueckauf vy 95 n 9 Apr 25 1959 p 489-501. Treatment of coal 
and coke fot dust elimination; influence of dust prevention 
treatment on ignition characteristics, health of employees, and 
impact on commerce; legal aspects of dust elimination. 53 
refs, 

Explosions. See Coal Mines and Mining—Accident Prevention. 

COAL EXPLORATION. See Coal Deposits—Exploration. 

COAL GAS. See Gas Analysis; Gas Purification. 

COAL GASIFICATION. See Coal Carbonization ; Coal Prepara- 
tion; Coal Research; Coke; Gas Manufacture; Liquid Fuels— 
Synthetic. 

COAL GEOLOGY 


See also Boreholes—Exploratory ; Coal—Coking Properties ; 
Coal—Constituents; Coal Deposits; Coal Mines and Mining; 
Geology; Petrography. 

Geology of Fuels. US Geol Survey—Professional Paper n 
400-B 1960 p 79-88. Following group of papers included: Inter- 
pretation of Tertiary Swamp Types in Brown Coal, G.O.W. 
KREMP, A.J.KOVAR, 79-81; Coal Reserves of United States, 
January 1, 1960, P.AVERITT, 81-2; Three Articles on Minor 
Elements in Coal, P.ZUBOVIC, T.STADNICHENKO, N.B. 
SHEFFEY, 82-8. 


Introduction A l’étude géologique des terrains houillers, J. 
LETOURNEUR. Revue de l’Industrie Minérale v 42 n 4 Apr 
1960 p 849-64. Introduction to geological study of coal meas- 
ures; location of coal deposits in time and space, methods of 
stratigraphic study using microfossils, paleobotany, and study 
of lacustrine and land fauna; petrographic and sedimentary 
features of coal; impact of tectonic deformations on coal. 


Alaska. Geology and Coal Resources of Homer District, Kenai 
Coal Field, Alaska, F.F.BARNES, E.H.COBB. US Geol Survey 
—Bul n 1058-F 1959 p 217-59, 12 maps. Sequence of 5000 ft of 
nonmarine sedimentary rocks of early Tertiary age is exposed ; 
bedrock is mostly concealed; structure is characterized by 
broad basin locally modified by gentle folds and by high 
angle faults; coal ranges from lignite to subbituminous B, 
but greater part is subbituminous C; some 30 coal beds 3 to 
7 ft thick are present in lower part of Kenai formation; 
estimated reserves are 400 million tons. 


Geology and Coal Resources of Little Susitna District, 
Matanuska Coal Field, Alaska, F.F.BARNES, D.SOKOL. US 
Geol Survey—Bul n 1058-D 1959 p 121-88, 4 maps, 1 plate. 
Bed rock formations consist of mica schist of Precambrian 
age; Arkose Ridge formation is of Cretaceous age; sand- 
stone, siltstone, and claystone including subbituminous coal 
are probably of Eocene age; district is mantled by uncon- 
solidated quaternary glacial and alluvial deposits; exploration 
indicated that coal is too thin or impure to encourage mine 
development. 


Arkansas. Coal Resources of Arkansas, 1954, B.RLHALEY. US 
Geol Survey—Bul n 1072-P 1960 p 795-831, 6 maps, 1 plate. 
Reserves of low volatile bituminous coal and semianthracite 
in Arkansas Valley coal field; classification of reserves by 
rank, county and individual coal bed; total reserves of lignite 
in Arkansas are estimated to be 350 million short tons. 


Australia. Geology of Latrobe Valley Coalfields, C.S.GLOE. 
Australasian Inst Min & Met—Proe n 194 June 1960 p 57-125. 
New concepts of stratigraphy and structure of coal seams 
in area; quality of coal; major constituents and heat value of 
coal; variations in quality related to geological structure; 
occurrence of underground water and its relation to open cuts. 


Colorado. Geology and Coal Resources of Trinidad-Aguilar Area, 
Las Animas and Huerfano Counties, Colorado, R.L.HARBOUR, 
G.H.DIXON. US Geol Survey—Bul n 1072-G 1959 p 445-89, 5 
maps. Underformed surface rocks dip gently westward into 
interior of basin, and represent continuous cycle of Late Cre- 
taceous and early Tertiary deposition; folding, dike and sill 
injection, and uplift follow Eocene deposition; nearly 8 bil- 
lion tons is estimated to remain in beds of mineable thickness. 


France. Considerations sur l’extension possible du bassin houil- 
ler du nord de la France, R.THOMAS-DEREVOGE. Mines et 
Metallurgie n 3535 Dee 1959 p 708-6. Consideration of possible 
extension of coal basin in northern France; outline of non- 
prospected areas and tectonic structures in Pas-de-Calais. 


La tectonique tangentielle dans les bassins houillers de la 
France et sa répercussion sur la continuité et le comportement 


Great Britain. 


Montana. 


South Africa. 


Soviet Union. 


Theory. 
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de ces gisements, C.MONOMAKHOFF. Revue de Il’Industrie 
IMimérale v Al n 8 Aug 1959 p 628-50. Tangential tectonic 
imevements in French coal fields and their repercussions on 
continuity and behavior of deposits; coal reserves are lower 
than earlier estimates because most thrusts were considered as 
settlement faults; deposits with frequent outbursts are those 
of tangential tectonic structure; coal in these places has under- 
gone dynamic metamorphism. English summary. 


Measures Proved Underground in Cross-Measures 
Tunnels at Bradford Colliery, Manchester, D.MAGRAW, M.A. 
CALVER. Instn Min Engrs—Trans vy 119 pt 8 May 1960 p 
475-92, 2 plates; see also Colliery Guardian v 200 n 5166, 
5167 Apr 21 1960 p 427-35, Apr 28 p 479-81. Manchester, Moston 
‘and Ashclough marine bands were recognized and used along 
with other nonmarine faunal marker horizons to correlate 
coals occurring east of Bradford Fault with those of Prestwich 
Ferenges, and fault has been proved to have throw of about 


Red Beds in Coal Measures of West Midlands, R.H.HOARE. 
Instn Min Engrs—Trans v 119 pt 3 Dec 1959 p 185-95 (dis- 
cussion) 196-8. Two types of red beds are distinguished by 
imode of origin; Primary being sediments deposited in red oxi- 
dized state and latter, reddened after deposition, burial and 
emergence; formation of red beds is associated with positive 
tectonic movements; conditions which produce red beds are 
incompatible with preservation of coal seams; reddening was 
result of First Malvernian Movements. 


Japan. Explanatory Text of Owada District, Rumoi Coal Field, 
T.HITOSUGI, M.SASAKI. Japan. Geol Survey—Geol Map 
Coal Fields n 3 1959 28 p, 2 plates. Owada coal bearing forma- 
‘tion corresponds to Uryu series of Oligocene age; so called 
propylite is not igneous rock and belongs to Kumanejiri series ; 
Honso workable bituminous coal seam in Owada coal mine 
forms monoclinal structure cut by small faults; in sink and 
float tests, washability curves of egg coal and slack give good 
results. English summary. 

Geological Conditions are Cause of Special Features of Jap- 
anese Coal, R.TAKAHASHI. Fuel Soe Japan—J v 39 n 401 
‘Sept 1960 p 624-35. Dissimilarities between chemical and physi- 
cal properties of Japanese and other coals are not caused by 
differences in properties of raw materials; physical and chemi- 
cal reactions of coalification process are controlled by biologi- 
cal and geological conditions; geological and chemical data on 
Japanese coals. 

On Coal Affected by Thermal Metamorphism Through In- 
trusion of Igneous Rock in Tagawa District, Chikuho Coal 
Field, Kyushu, M.SASAKI. Japan. Geol Survey—Bul v 10 n 
2 Feb 1959 p 29-36, 2 plates. Petrographical and industrial 
analysis of metamorphosed coals show that coal was trans- 
formed to caking coal due to intrusion of andesite; thick- 
ness of metamorphosed coal was 1.5 times thicker than that of 
igneous rock; anthracite coal was produced by igneous action 
at 380 to 400 C; with progress in coalification, caking prop- 
erty of coal decreases, and brightness of coal increases. 


Reconnaissance Geology of Birney-Broadus Coal Field, 
Rosebud and Powder River Counties, Montana, W.C.WARREN. 
US Geol Survey—Bul n 1072-J 1959 n 561-85, 1 map, 7 plates. 
Rocks exposed in area are 1800 to 1900 ft thick, are nonmarine, 
and belong to Fort Union formation of Paleocene age; Fort 
Union formation is divided into Tongue River member and 
lower member; all coal beds that were mapped for purposes 
of reserve calculation are in Tongue River member; reserves 
in area are estimated at 21% billion short tons. 


Northeastern Springbok Flats Coal-Field. Records 
of Bore-Holes 1 to 27 Drilled for Department of Mines, H.N. 
VISSER, S.W.van der MERWE. S Africa, Geol Survey—Bul 
n 31 1959 97 p, 1 map, 1 table. Purpose of survey and drilling 
program was to prove extent, quantity and quality of coal 
seams that were thought to be present in area; results were 
largely negative from economic point of view, but two areas 
may be potential coal fields; coal is found in two different 
horizons in Ececa Series of Karroo system; logs and analyses 
of 27 boreholes. 

Stratigrafiya Noril’skogo uglenosnogo raiona, 
V.A.KHAKHLOV. Sovetskaya Geologiya v 3 n 1 1960 p 51-6. 
Stratigraphy of Norilsk coal basin; drilling data and flora 
studies divide series into five subseries; each of which is sub- 
divided into zones; section is compared with that of Kuznetsk 
basin. 

Indagine sulla compressibilita della lignite di Morcone, 
F.ESU. Geotecnica v 7 n 4 July-Aug 1960 p 159-64. Investiga- 
tion of compressibility of lignite from Morcone basin; re- 
sults of test show that lignite from Morcone behaves as ma- 
terial which has been precompressed under load greater than 
existing overburden. 


Inkohlungs-Verlauf, Inkohlungs-Masstaebe und _Klassifika- 
tion der Kohlen auf Grund von Vitrit-Analysen, K.PATTEI- 
SKY, M.TEICHMUELLER. Brennstoff-Chemie v 41> n_ 3574, 
5 Mar 1960. p 79-84, Apr p 97-104, May p 133-7. Process of 
coalification, and classification of coal on basis of vitrite anal- 
yses; coalification of vitrite is not uniform and shows several 
peaks, greatest of them corresponding to 87% carbon and 
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29% volatile matter; boundary between lignite and bituminous 
coal is determined on basis of analysis data. 

West Germany. Der neue Richtschichtenschnitt fuer die Es- 
sener (Gaskohlen-) Schichten im niederrheinisch-westfaelischen 
Steinkohlengebiet, H.FIEBIG. Glueckauf v 96 n 1 Jan 2 1960 
p 30-42. New Solumnar section for Essen (high grade bitumi- 
nous coal) strata in Lower Rhine-Westphalian region; details 
on stratigraphy, lithology, and guiding fossils characterizing 
coal seams. 


Die Gleichstellung und einheitliche Benennung der Floeze 
der Bochumer Schichten im mittleren Ruhrgebiet, C-HAHNE. 
Glueckauf v 95 n 13 June 20 1959 p 832-6, plate. Correlation 
and uniform nomenclature of coal seams of Bochum formation 
in middle Ruhr region. 


COAL HANDLING 
See also Coke Plants—Great Britain; Conveyors—Belt. 


Effect of Fines Content, Moisture and Added Oil on Han- 
dling of Small Coal, D.A.HALL, O0.CUTRESS. Inst Fuel—J v 
33 n 229 Feb 1960 p 63-72, 1 plate. Method of measuring han- 
dlability of wet small coal has been developed by timing flow 
from vibrated cone; measurements of handlability and bulk 
density are reported on six different coals from rank 301 to 
rank 902; effect of fines content, moisture content and added 
oils have been measured. 


Grading Coal and Dirt at Lea Hall Pit. Engineering v 190 
n 4927 Sept 23 1960 p 420. Coal handling plant separates and 
grades mixtures of coal and dirt both from new Colliery at 
Lea Hall, Staffordshire, and from adjacent collieries in Can- 
nock area, which deliver outputs by rail; coal is separated 
into industrial coal for adjacent power station, which is fed 
directly by conveyor, and into best coal, for domestic and 
high grade industrial use; dirt is graded for disposal in various 
ways; diagram shows movement of coal through crushing, 
washing and grading. 

Mass Handling of Materials, S.K.MAJUMDAR, A.LAHIRI. J 
Mines, Metals & Fuels v 7 n 10 Oct 1959 p 1-7, 18. Transporta- 
tion, handling, storage of coal, machinery employed such as 
belt conveyors, ropeways, stackers, jib loaders, draglines, 
motorized industrial trucks, hydraulic and pneumatic conveyors ; 
mechanization in Indian coal mining industry; progress in coal 
storage and preparation. 

Rail-To-Barge Cuts Handling Costs, W.W.HAGNAUER, H.H. 
McMEEN. Coal Utilization v 14 n 10 Oct 1960 p 31-3. Havana 
Coal Transfer Station in Illinois handles 4,000,000 tons/yr of 
coal; coal supply requires 50 mi or more of rail haul and 200 
mi of barge travel; method has resulted in substantial sav- 
ings compared to former all-rail movement from central Il- 
linois to Chicago; railcar handling and conveying equipment ; 
dock facilities. 

US Steel Opens Maple Creek Project, A.E.FLOWERS. Coal 
Age v 65 n 6 June 1960 p 94-100, 102. First application of 
tubular, prefabricated conveyer galleries; soundproofing of 
entire plant with special vinyl painted corrugated galvanized 
steel sheeting and fiber glass; pipe line transportation of 21 
tph of fine refuse 34% mi through 5 in. line. 


Control. Watchdogs for Coal-Handling Systems, A.J.STOCK. 
Power v 104 n 1 Jan 1960 p 70-2. Stoppage alarms and level 
controls are necessary in modern automatic dust-tight systems ; 
survey of some mechanical and electrical alarms which monitor 
coal flow at various points and prevent hazards of interrupted 
flow; coal level switch, paddle indicator, ball type, capacity- 
sensitive unit, motor driven unit, turn counting type and sound 
sensitive or vibration-sensitive units are discussed; photo- 
graphs. 

Hydraulic. Dewatering Pipeline Coal Slurry, C.A.DAUBER, N.F. 
GILL. ASCE—Proc v 85 (J Pipeline Div) n PL3 Oct 1959 pt 
1 Paper n 2203 p 1-11. Design of dewatering and drying 
facilities of Georgetown-Eastlake coal slurry pipe line trans- 
portation system of Cleveland Electric Illuminating Co, Cleve- 
land, Ohio; continuously operating plant uses thickeners, 
clarifloculators, vacuum filters and dryers to provide 670,000 
kw steam plant with fuel; first year’s operating experience 
indicates overall performance was 80% above design require- 
ments, and that facility is unique because of fineness of 
product processed. 

Flume Transport of Coal, W.B.WATSON. Colliery Eng v 36 
n 429 Nov 1959 p 474-7. Flume transport installations in 
United States and New Zealand; economics of flume transport ; 
if essential requirements of favorable gradient and cheap 
plentiful supply of water can be satisfied, flume transport of 
coal is worthy of economic investigation. 

Gidrotransportnye ustanovki i ikh sovershenstvovanie, M.I. 
SHURSHIN, N.V.MULIN. Ugol v 34 n 3 March 1959 p 29-32. 
Hydraulic transportation facilities and their perfection; in- 
troduction and improvement of hydraulic coal handling in 
mine, lifting to surface, and transportation to coal treatment 
plants; crushers, bins for slurry, and pumps; problem of 
abrasion. 

Hydraulic Transport in Polish Hard Coal Mines, M.BO- 
RECKI. Min J v 254 n 6504 Apr 15 1960 p 429-30. Experimen- 
tal work done on installation of prototype equipment for 
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COAL HANDLING—Hydraulic—Continued 
hydraulie transport of coal, both underground and from pit 
bottom to surface; with natural flow of water of 5 cu m/min, 
about 2500 tons of coal can be transported/day at dilution of 
3 cum water/ton coal (up to 4000 tpd at dilution of 2 cu m 
water/ton of coal). From Przeglad Techniczny, Warsaw. 


Pittsburgh Consolidated Sends Coal by Pipeline. Min J v 
254 n 6511 June 3 1960 p 646-7. Construction and operation 
of world’s longest pipe line system for carrying solids; pipe 
line is 108 mi long and scheduled to carry 1.25x10° tons of 
coal/yr; system consists of slurry preparation terminal, pipe 
line with pumping stations, and dewatering and drying ter- 
minal. 

Primenenie vysokonapornykh gidrotransportnykh ustanovok 
dlya korennogo usovershenstvovaniya poverkhnosti shakht, 
pod”emnogo i podzemnogo transporta, A.G.FROLOV. Ugol v 
34 n 6 June 1959 p 10-15. Application of h-p hydraulic trans- 
portation systems to fundamental improvement of surface 
transportation, lifting, and underground transportation; new 
design utilizes special feeders supplying coal directly to pipe, 
bypassing pumps; details on design of hydraulic system. 

Inventory Control. See Coal Storage. 
Pipe Lines. See Coal Handling—Hydraulic. 


Steam Power Plants. See also Coal Handling—Control; Coal 
Handling—Hydraulic. 

Coal Handling Works at High Marnham Power Station, K.R. 
NORTHGREAVES. Civ Eng (Lond) v 54 n 641 Dec 1959 p 
1411, 1413, 1415. Station with five turboalternator sets of 200 
Mw capacity each will be largest steam plant in Europe; it 
will consume 10,000 tons coal per day; coal will be delivered in 
new 2414 ton 4-door hopper bottom wagons; station has storage 
for 625,100 tons of coal, stacked 25 ft deep, delivered to store 
by 1000 tons per hr conveyor; description of control building, 
locomotive shed, mechanical plant, track hoppers, and tip- 
plers and junction towers. 

Flow of Coal in Hoppers, Y.LEE. Combustion v 31 n 7 Jan 
1960 p 20-7. Theories on flow of bulk materials in hoppers; 
design of hyperbolic hopper outlet derived from those theories 
to eliminate clogging of coal discharge. 

Manutention des combustibles solides et l’evacuation des 
machefers dans les centrales thermiques du secteur prive, E. 
DORDAIN. Technique Moderne vy 52 n 2 Feb 1960 p 46-58. 
Handling of solid fuels, and ash disposal in power stations; 
various types of equipment and their specific applications in- 
cluding belt, metal pallet, scraper, and bulk elevator conveyors, 
and conveyor screws for continuous operations; special em- 
phasis on bucket elevators including description of feed 
mechanism, shape and method of emptying buckets, selection 
of chain and method of attachment. 


COAL HYDROGENATION. See Coal Carbonization; Liquid 
Fuels—Synthetic. 


COAL INDUSTRY 


See also Mineral Industry and Resources ; Power Generation ; 
also all subject headings beginning with Coal. 

Canada. Coal’s Present and Future Place in Economy of Nation, 
A.L.FAIRLEY, Jr. Can Min & Met Bul v 53 n 581 Sept 1960 
p 723-6. Canada has reserves of 30 billion tons of good quality 
coal and 18 billion tens of lower quality coal; less than half of 
coal used in Canada is produced there, remainder coming from 
United States; future national interests of Canada necessitate 
long term program for assisting coal industry which will allow 
it to operate and secure small part of available markets. 

Great Britain. Coal Today in National Fuel Economy, T.J. 
SALES. Instn Min Engrs—Trans v 119 pt 7 Apr 1960 p 393- 
400 (discussion) 400-1. Factors which led to competition be- 
tween coal and oil; development of pattern of demand, and 
exports; revised plan of British National Coal Board to read- 
just production of coal to near equality with demand, and to 
stabilize economy of industry. 

Ohio. Coal Production in Ohio, 1958, H.KEFAUVER. Ohio. 
Dept Indus Relations—Division Labor Statistics 1959 p 23-46. 
600 of state’s coal operators reported total of 32.1 million tons 
of coal dug in 1958; of this amount 21.9 million tons was 
produced by open pit mines; tonnage by production size 
group; coal production, by county and by method of mining; 
underground-mined coal mechanically loaded by county; sur- 
face-mined coal, by county and type; coal cleaning operators. 

United States. Bituminous Coal Consumption, W.G.JAWOREK, 
J.J.SCHANZ, Jr. Coal Age v 65 n 5 May 1960 p 84-90. Mathe- 
matical study of estimating level of bituminous coal consump- 
tion for next decade; prediction for period 1960-1970 indicates 
sharp increase in consumption of bituminous coal in electric 
generation, together with moderate expansion in other mar- 
kets; total consumption in 1970 is projected at 631 million 
tons, up 47.4% from 1960 estimate of 428 million tons. 

New Growth Patterns for Coal ... Electric Heat Comes of 
Age, W.A.RALEIGH, Jr. Illinois. Min Inst—Proe Oct 1959 p 
83-94. Electric utilities have decided to push resistance heat and 
heat pump as keys to growth in residential and commercial 
kw-hr sales; their success will be major factor in boosting 
Load coal-burn to predicted 1975 minimum of 467 million 
ons. 


COAL LIQUEFACTION. See Coal Carbonization. 
COAL MINES AND MINING 


See also Coal Deposits; Coal Geology; Coal Industry ; Coal 
Preparation; Gas Manufacture—Underground; Mineral In- 
dusty and Resources; Shaft Sinking. 

Civil Engineering and Colliery Reconstruction, J.MITCHELL. 
Colliery Guardian v 201 n 5179 July 21 1960 p 61-7. Work of 
civil engineer in relation to wider use of surface reconstruc- 
tion; advantages and construction of various kinds of founda- 
tions; aspects of conerete, steel and timber as materials of 
construction and examples of reinforced concrete design for 
structures ; maintenance of construction standards and control. 


Effect of Blasting, Power Loading and Handling on Coal 
Size, F.G.GLOSSOP. Colliery Guardian (Overseas Supp) 1960 
p 52-5. Factors and extent to which they influence degradation 
and improvements that can be made at various points from 
coal face to wagon include use of explosives cutter, selective 
mechanization, anti-breakage chutes on transfer points, anti- 
breakage in skips and screening of plus two in. coal before 
bunkering. 

La recherche des meilleurs résultats économiques dans les 
tracages mécanisés en direction, J.OQUDIN. Revue de |’Indus- 
trie Minérale v 42 n 2 Feb 1960 p 206-25. Search for best 
economic results in mechanized cutting of drifts; calculation 
of operations involved in driving galleries of 7 and 9 sq m. 

Mining, Stripping, Preparation in 1959. Coal Age v 65 n 2 
Feb 1960 p 80-6. New models of continuous miners, high 
capacity conventional units and new mining systems in deep 
mining, bigger wheel excavator, seismic methods in over- 
burden evaluation, big haulage units in stripping, quality con- 
trol systems, and automation plants. 


Planning and Management in Coal Mining, L.L.Van PRAAG. 
Iron & Coal Trades Rev v 180 n 4788 Apr 22 1960 p 905-15. 
Some observations on West European practice; scope of 
managerial planning and means of increasing this scope to in- 
clude ventilation, mechanization, control of materials and 
supplies, costing, statistics, and progressing used by both opera- 
tional management and planning department; basic principles 
of planning and organization of planning department. 


Technical Developments in US Coal Industry. Min J v 254 
n 6510 May 27 1960 p 610-11. Economie and technical develop- 
ments including production, ventilation, recent mining tech- 
niques, application of electronic computers, maintenance and 
haulage systems. 


Ueberlegungen zur Bemessung der Streblaenge und des 
Abbaufortschritts in flach gelagerten Steinkohlenfloezen, A. 
WIESNER. Bergbau Archiy v 20 n 1-2 1959 p 33-57. Considera- 
tion of measurement of coal face length and progress of min- 
ing in flat laying coal seams; advantages of short coal faces 
from point of view of accident prevention, mining efficiency, 
and mechanization. 53 refs. 


Accident Prevention. See also Coal Mines and Mining—Blast- 


ing; Coal Mines and Mining—Dust Problems; Coal Mines and 
Mining—Explosions ; Coal Mines and Mining—Explosives ; Coal 
Mines and Mining—Firedamp; Coal Mines and Mining—Fires. 


Administration of Federal Coal-Mine Safety Act, 1952-59, 
J.WESTFIELD, H.F.WEAVER, C.M.KEENAN. US Bur Mines 
—Information Cir n 7974 1960 70 p. Summary of activities of 
Division of Coal Mine Inspection; requirements for Federal 
coal mine inspectors and mining engineers; training, promo- 
tion policy, organization, inspection procedure, inspection and 
investigation reports; regular inspection work accomplished 
and special courses, surveys, and studies. 


Injury Experience in Coal Mining, 1955-56, J.C_.MACHISAK, 
V.E.WRENN, N.L.JONES, E.J.REID, D.D.RICE. US Bur 
Mines—Information Cir n 7976 1960 116 p. Injury data and 
experience are presented under categories of general injury 
experience, selected injury data, injury experience by states, 
major disasters and historical coal-mine-fatality experience. 

Injury Experience in Coal Mining, 1957, J.C.MACHISAK, 
V.E.WRENN, N.L.JONES, E.J.REID, D.D.RICE. US Bur 
Mines—Information Cir n 7987 1960 72 p. Tabulated injury 
data and experience includes number, frequency severity and 
causes of fatal and nonfatal injuries; injury rates by states; 
major disasters and historical coal-mine-fatality experience. 


International Mines Safety Research, H.T.RAMSAY. Min 
Elee & Mech Engr v 40 n 466 July 1959 p 9-25. Review of 
international research in coal-dust explosions, mining ex- 
plosives, firedamp explosions, and fire research; equipment. 
used in safety research. 60 refs. 


: Mining Electrical Accidents and Dangers Occurrences Dur- 
ing 1958 and Suggested Preventive Measures, J.COWAN. Min 
Elec & Mech Engr v 40 n 472 Feb 1960 p 247-56. Tabulation 
of number and horsepower of electrie motors in use at mines; 
number of accidents involving electricians or persons appointed 
to work under supervision of electricians is increasing; there 
were 62 non-fatal accidents resulting in injury to 65 persons; 
19 occurred on surface; description of fatal and selected non- 
fatal accidents. 


Permanent Barricades Provide Emergency Havens, V.PRICB 
Coal Age v 65 n 8 Aug 1960 p 84-5, Barricades are erected in 


Augers. 


Australia. 


Blasting. 
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COAL MINES AND MINING—Continued 


vacant substations having borehole access to surface; com- 
pressed air from surface pressurizes refuge area, thus pre- 
venting inflow of smoke or gases; barricade design. 


_ Prevention of Accidents Due to Electricity Underground 
in Coal Mines. International Labor Office Geneva 1959 54 p. 
Procedure for authorization of installation of electrical equip- 
ment; reporting of accidents; rescue and first aid; installa- 
tion; earthing; insulation; electrical equipment and rooms ; 
conductors and cables; lighting; examination, testing, opera- 
tion, maintenance and repairs, and provisions applicable to 
gassy and dusty mines. 


Safety Problems Involved in Strip Mining, E.E.QUENON. 
Min Congress J v 46 n 3 Mar 1960 p 49-52. Safety hazards 
considered to be greatest during sudden, severe weather 
changes; operation at modern mine which was designed for 
efficiency and safety; features such as haulage problem, im- 
proved drilling equipment, use of ammonium nitrate, reduc- 
tion of electric dangers, and human factor. 

Scottish Colliery Accidents, H.HYDE. Iron & Coal Trades 
Rev v 181 n 4808 Sept 9 1960 p 571-2. Statistics on accidents ; 
accidents on longwall face; dangers at roadheads. 


See also Coal Mines and Mining—Cutter Loaders. 


Rezul’taty promyshlennyih ispytanki shneko-burovogo spo- 
soba podzemnoi razrabotki ugol’nogo plasta, I.P.SIDOROV, 
LA.BABOKIN, K.LIVANOV, S.S.MEL’NIKOV, V.M.POLUEK- 
TOV. Ugol v 34 n 11 Nov 1959 p 13-18. Results of industrial 
testing of underground auger mining of coal seam; experi- 
ments were conducted in coal seam of 0.58 to 0.63 m; roof is 
represented by 0.6 m of unstable argillite; diameter of auger 
is 0.54 m; it is concluded that auger drilling may be used in 
coal seams of up to 1.3 to 1.8 m thick; in future 15 to 20% 
of coal produced in Soviet Union is expected to be recovered 
by augers. 

Underground Augering Today. Coal Age v 64 n 11 Noy 1959 
p 76-8, 80. At Oliver Springs, Tenn, specially designed 34 in. 
auger recovers clean coal from seam split by thick, tough 
parting at rate of 100 tons per shift; auger is hydraulically 
powered and has separate power and drilling units. 

Underground Augering Under Difficult Seam Conditions, 
W.F.HAYDON, T.M.SHATTUCK. Min Congress J v 45 n 11 
Nov 1959 p 40-2. Auger is made in two parts to minimize its 
size and is stored in last completed auger hole; first hole is 
drilled 100 ft deep at right angles to auger entry; power unit 
is 7 ft wide, 4 ft high, 9 ft long, and weighs 81% tons; auger 
unit is 7 ft wide, 4 ft high, 11 ft long, and weighs 9% tons; 
6 in. are allowed between holes; cross conveyor is designed to 
transport coal. 


See Coal Mines and Mining—Open Pit. 


Belgium. Aspects techniques de l’exploitation charbonniere belge 


en 1958. Annales des Mines de Belgique n 9 Sept 1959 p 
805-930, 2 tables. Technical aspects of Belgian coal mining 
in 1958; statistics on coal mining; characteristics of coal beds; 
accidents in coal mines; underground transportation ; mechani- 
zation of underground operations. 


Dyiving of Large-Section Crosseuts in Soft Ground and 
Lining with Concrete Blocks, P.STASSEN, H.van DUYSE. 
Inst of Min Engrs—Proe of Symposium July 1959 p 169-82, 
2 plates. Excavation of large section crosscuts lined with 
tapered concrete blocks offers definite benefits in development 
of Coal Measures of Campine; technique of excavation is 
displaying progress that already permits doubling rate of 
advance by virtue, above all of mechanization of handling 
heavy concrete blocks; program permits smooth and steady 
operation. 


See also Coal Mines and Mining—Explosives; Coal 
Mines and Mining—Open Pit. 


Blasting Techniques in Mines, R.F.McCORMICK, B.J.PAR- 
TINGTON. Iron & Coal Trades Rev v 179 n 4764 Nov 6 1959 
p 765-72. Progress made in blasting practice; explosives, deto- 
nators, and ancillary blasting equipment used in coal mines ; 
shotfiring in coal; pulsed infusion shotfiring; blasting in rip- 
pings; shotfiring in drifts ; shaft sinking. 


Foam Injection in Ripping Lips, ALHAINES, K.HOWARD. 
Tron & Coal Trades Rev v 181 n 4809 Sept 16 1960 p 617-23. 
Development of equipment suitable for making foam and inject- 
ing it into shotholes to minimize risk of firedamp ignitions ; 
if foam is injected into ripping within two hours of shots 
being fired it will give protection against ignition of gas; 
effect of foam injection on airborne dust. 


Hazards of Cutoff Explosive Charges in Multiple Blasting 
of Coal, JLNAGY, ILHARTMANN, E.N.KAWENSKI, R.W.Van 
DOLAH. US Bur Mines—Report Investigations n 5613 1960 
23 p. Ignition by cutoff charge, combined suspended niche 
shots, gas ignition by single blown-through shot, initiation of 
explosives by influence, explosives, and shotfiring and timing 
procedures; experiments show that probability of ignition is 
low under normal mining conditions; weight of charge is not 
primary factor; overall increase in safety is expected with mil- 
lisecond delay blasting. 
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Infusion Blasting in Solid Coal, R.WILLIAMS. Iron & Coal 
Trades Rev v 180 n 4775 Jan 22 1960 p 179-86. Combining high 
pressure deep hole infusion and pulsed infusion shotfiring 
results in reducing airborne dust and increases safety at face; 
details and results of operation. 


Machine Loading Blast Holes With Ammonium Nitrate, D.S. 
BLOUNT. Min Congress J v 45 n 11 Nov 1959 p 53-4, 58. 
Stripping at Raleigh Eagle, West Virginia, needs blasting hard 
sandstone; blasting agent is pre-oiled ammonium nitrate 
packed into horizontal holes; semi-mechanized pressure load- 
ing; material is filled at 40 to 50 lb of air pressure; two men 
insert and withdraw hose. 


Statistical Studies of Effects of Power Loading and Explosives 
on Yield of Large Coal, H.J.G.WHITTON. Colliery Eng v 37 
n 436 June 1960 p 254-9. Statistical analysis designed to 
assess amount of degradation of large coal caused by power 
loading and explosives; during 1956-58 power loading degrading 
effect increased sharply and caused one-half of annual loss; 
changes in quantity of explosives used during 1954-58 were 
too small to cause any noticeable changes in degradation at- 
tributable to explosives. 


Thick-Seam Face Preparation, Coal Age v 65 n 5 May 1960 
p 114-16. Seam height at Moss No. 3 mine, Clinchfield Coal 
Corp, varies from 10 ft to 18 ft; system of breaking coal 
employs explosives with millisecond-delay caps to provide time 
saving advantages of multiple-hole shooting; development of 
system included training shot-firers and setting up procedures 
for handling explosives; diagrams of shooting patterns are 
included. 


Bumps. See Coal Mines and Mining—Rock Bursts. 


Canada. Coal Mining Industry for Calendar Year, 1958. Canada 
Dominion Bur of Statistics—Industry & Merchandising Div 
Ottawa, Ont Nov 1959 94 p, $1.00. Statistics on coal by 
provinces ; data on output and retail sales; world statistics on 
production, fuel and electricity, and power equipment. 

Caving. See Coal Mines and Mining—Roof Control. 

China. See also Coal Research. 

Uspekhi razvitiya tekhnologii dobychi uglya v Kitaiskoi Na- 
rodnoi Respublike, D.Ts. VAN (VAN DE-TSZY). Ugol v 34 n 
10 Oct 1959 p 37-42. Achievements in development of tech- 
nology of coal mining in Chinese Peoples Republic; during 
1958 output of coal in China doubled and exceeded that of 
Great Britain; share of different systems of mining in total 
coal output; roof supports and roof control; mechanization and 
progress of hydraulic coal mining. 


Communication Systems. See also Coal Mines and Mining—Hlec- 
tric Equipment; Coal Mines and Mining—Remote Control. 


Installation of Electronic Indicating System at Donisthrope 
Colliery, M.B.SMITH. Min Elec & Mech Engr v 40 n 475 May 
1960 p 329-37. On current system single coaxial cable is capa- 
ble of transmitting infinite number of signals of different 
yadio frequencies to surface of mine; system basically consists 
of transmitter units and keying device, coaxial cable, and 
cabinet on surface housing amplifier, filter units and indicator 
panel; cheaper cable results in saving cable section; trans- 
mitter units have improved male connection and are housed in 
nonflameproof box. 

Concrete Construction. See also Coal Mines and Mining—Roof 

Control; Coal Mines and Mining—Roof Supports. 

Grundlagen des Betonformsteinausbaus, W.SCHAFER. 
Glueckauf v 96 n 18 Aug 27 1960 p 1117-85. Fundamentals of 
eonerete block lining; German standards for concrete blocks 
used underground; load capacity of concrete block structures ; 

filling of seams between blocks; filling of space behind block 
lining ; costs of conerete block lining. 

Continuous. See Coal Mines and Mining—Conveying; Coal 
Mines and Mining—Cutter Loaders; Coal Mines and Mining— 
Mechanization; Coal Mines and Mining—Pillar Extractions ; 
Coal Mines and Mining—Roof Control. 

Cenyeying. See also Coal Mines and Mining—Cutter Loaders ; 
Coal Mines and Mining—Equipment; Coal Mines and Mining 
Mechanization ; Coal Mines and Mining—Open Pit; Coal Mines 
and Mining—Underground Transportation; Coal Mines and 
Mining—West Germany. 

Belt-Haulage Economics, A.W.ASMAN. Coal Age v 65 n 10 
Oct 1960 p 112-14, 116. Continuous availability, low installa- 
tion and operating costs, reduced loading delays, low power 
costs, minimum maintenance and adaptability to automatic 
operation are among reasons for choice of belt haulage; results 
of main line installations at ten properties; tabulated estima- 
tion of typical installation costs; operation factors to be 
considered in installation of belt conveyor systems. 


Belt Maintenance at West Kentucky Coal Co, B.R.MORRIS. 
Min Congress J v 46 n 10 Oct 1960 p 54-7. West Virginia 
operator uses safety design factor in purchasing new belts; 
experience has indicated that company should be able to haul 
140% of average tonnage; in installation of each belt drive 
there are electrical devices installed to give protection against 
belt slipping, sequence failure, chute plugging and full bin 
protection; belt lines are inspected each shift. 
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Blidworth Cable Belt Conveyor. Colliery Guardian v 200 n 
5160 Mar 10 1960 p 257-62. Blidworth installation is served 
by two shafts, coal drawing being done at No. 1 shaft; cable 
belt is 3050 yd in length, is powered by 350 hp motor and has 
capacity rating of 500 ton/hr; driving unit ropes, belt, jib 
discharge head, belt tension carriage, rope tension bogie, 
tension gear for driving ropes and belt, line stands and line 
pulley assemblies, and loading frames. 

Continuous Transportation in Special Mine Layout Paces 
High Productivity. Coal Age v 65 n 4 Apr 1960 p 72-8. Peak 
production of 550 tons/shift in rooms and 483 tons in entry 
development by 8 man crews in 36 in. coal result from applica- 
tion of “full dimension” bridge conveyor mining at Cedar 
Creek Mining Co, Otsego, W Va; continuous loading and con- 
veying equipment includes: long 188 loader, 40-ft Piggyback, 
Mobile Bridge Carrier, second 40-ft Piggyback, and 120-ft 
chain conveyor feeding 30 in. Lo-Rope belt. 

Estimation of Conveyor Specifications, N.BROOK. Colliery 
Eng v 36 n 429 Noy 1959 p 486-92. Capacity formula; horse- 
power formulas; belt stress formula; slope tension ; drum sizes ; 
main purpose of formulas is to provide quick and simple 
method of estimating main specifications of conveying systems 
in order to decide if conveying is possible or suitable in certain 
specified conditions; examples are worked out. 

Extensible Belt Conveyor for Use with Continuous Mining 
Machine. Hydraulic Power Transmission v 6 n 63 Mar 1960 p 
172-7. Increased coal getting capacities of hydraulically-operated 
machines under suitable conditions has brought with it prob- 
lem of getting coal away; details of hydraulic system and 
operation of ‘Repox’ conveyor, used in conjunction with Good- 
man continuous miner capable of handling 10 tons of coal/ 
min; conveyor can be extended from 56 to 1000 ft; photo- 
graphs and diagrams. 

Flexiroll Conveyor Idler System. Colliery Guardian v 200 n 
5163 Mar 31 1960 p 339-42. Designed as fireproof conveyor 
idler with ability to control polyvinylchloride belting under 
all aspects of loading; idlers are one-third weight of con- 
ventional types; stringer rails are secured to idler supporting 
stands by means of simple taper pins, thus eliminating use of 
nuts and bolts; experiences from Creswell and Brynlliw 
coal mines. 

Handling Lump Coal on Belts, D.C.JONES. Mechanization 
v 24 n 9 Sept 1960 p 73-5. All-belt conveyor haulage was 
chosen because it offered assured continuous transportation 
regardless of adverse grades; main entry conveyor system 
could be extended to any desirable length by addition of units 
as mine expanded without reducing hourly tonnage trans- 
ported ; rope-side-frame conveyors were selected for quick ad- 
ae or retreat; throughput capacity of belt is 12,000 tons/ 
shift. 

Installation of Long Plate Conveyor, A.ROBINSON, R.A. 
BENTLEY. Colliery Guardian v 199 n 5142, 5143 Nov 5 1959 
p 391-4, Nov 12 p 427-30. Principal features of reconstruction 
are in underground transport system, taking in consideration 
winding, electrification and coal preparation; choice of system 
of transport in 2230 yd roadway with gradient of 3.40; plan- 
ning and installation; routine maintenance; recommendation 
for future installations, 


Laboratory Assessment of Conveyor Belt Performance, W.G. 
HALLAM. Colliery Guardian v 200 n 5164 Apr 7 1960 p 391-4, 
396. Power requirements, troughability, flexing, belt stretch, 
aging, abrasion, mechanical damage, effect of impact, impact 
resistance, and use of repeated impact testing machine. 


New Developments in Belt Haulage, H.W.MEADOR, Jr. Min 
Congress J v 46 n 9 Sept 1960 p 86-9. Development of rope 
suspended intermediate structure, changes in basic design of 
carrying idlers, introduction in United States of solid woven 
belting, and development of conveyor equipment to serve as 
link between continuous mine and butt entry conveyor; for 
panel and butt entry conveyors, trend has been toward wider 
belts and higher speeds. 


Novye vysokoproizvoditel’nye konyeiery s gibkimi rolikami 
diya ugol’nykh razrezov, V.A.AGUSHEV, I.R.GLADYSHEV. 
Ugol v 34 n 4 Apr 1959 p 30-3. New high duty conveyors with 
flexible rolls for coal open pits; core of roll consists of 7-9 mm 
diam wire rope insulted with frost resistant rubber; 120 mm 
metal disks are set on this axis. 


100-Ton Bunker Conveyor Operated Hydraulically. Hydraulic 
Power Transmission v 6 n 65 May 1960 p 320-2, 329. Descrip- 
tion of how hydraulic system was utilized in modernization of 
Gibfield Colliery to provide drive for bunker conveyor capable 
of moving 136 tons of coal at 7.45 fpm. 


Review of Belt Conveyors with Steel Haulage Members, D.S. 
KEDICK, T.FURMAN, Colliery Eng v 37 n 431 Jan 1960 p 
17-24. Development of “assisted drive” belt conveyors and 
main types of such systems; characteristics of Meco chain 
belt conveyor, Horstermann, Gerlach, Stubbe foldbelt, Clouth 
rope-belt, Telebelt, ropechain belt, and cable-belt conveyor; 
steel wire conveyor belt ; single chains are to be preferred; rope 
drives require large driving sheaves to reduce flexure stresses 
in ropes. 
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Thin Seam Continuous Mining, V.L.HURLEY. Min Congress 
J v 45 n 11 Nov 1959 p 67-71. Extensible conveyor system with 
side reach and 15-30 min belt move-ups at breakthrough in- 
tervals; system is adaptable with minimum of new equipment ; 
advantages include ability to turn corners, safety, ventilation, 
and roof support; increase of 112 tons per shift was achieved. 

Tips on Belt Conveyor Maintenance, J.R.BRANDON. Coal 
Age v 65 n 3 Mar 1960 p 100-2, 104, List of checkpoints for 
better maintenance and operation of idlers, pulleys lubrication 
and belt itself. 

Wire Rope Sideframe Belt Conveyors at Ben Creek No. 2 
Mine, E.M.MASSEY, Min Eng v 12 n 10 Oct 1960 p 1090-3. 
Use of wire rope conveyors throughout system, and to lesser 
extent use of decline chain conveyors where grades were too 
great for rope belt, represented substantial saving over any 
other system that could be devised for material handling; rope 
sideframe construction has greatly simplified and reduced over- 
all costs of complete material handling system. 


Corrosion. Salt-Crust Treatment of Mine Roads: Effect of Salt 


on Haulage Ropes, B.LANGRISH, A.E.McCLELLAND. Great 
Britain. Safety in Mines Research Establishment—Report n 
174 Aug 1959 10 p. Samples of ropes were exposed in contact 
with dry roadway dust, wetted dust, and wetted salt; after 24 
mo dry dust caused no corrosion or loss of rope strength; wet 
dust affected only ungalvanized rope, causing loss in strength 
of about 8%; wet salt caused corrosion which reduced 
strength of ungalvanized rope by 55%, and of three galvanized 
ropes by up to 15%. 


Costs. See also Coal Mines and Mining—Electrie Power; Coal 


Mines and Mining—-Equipment; Coal Mines and Mining— 
Maintenance and Repair. 

Is It Really Cheap Overburden? Mechanization v 24 n 8 
Aug 1960 p 54-6. Comparison of productivity and cost/yd 
of old and new equipment, illustrated by studies on crawler 
drawn scrapers, wheel drawn scrapers and crawler tractors 
on pushloading and earth moving applications. 

Standard Costing and Other Control Systems in British Coal 
Mines, S.P.BANERJEE. J Mines, Metals & Fuels v 8 n 6 
June 1960 p 8-10, 13. Standard costing is derived by making 
budgets for output, manpower, wages and materials; types and 
analyses of variances in costs; defects of standard costing con- 
trol; production control is to replace standard costs and is to 
become basic form of control. 


Cutter Loaders. See also Coal Mines and Mining—Loaders ; 


Coal Mines and Mining—Mechanization ; Coal Mines and Min- 
ing—Pillar Extraction. 

Continuous Mining in Seams Less than 38 Inches Thick, K.S. 
HOBBS. Min Congress J v 46 n 6 June 1960 p 59-62. Operation 
is in drift mine in Pocahontas No. 4 seam with height range 
of 31 to 40 in., averaging 34 in.; desired benefits were obtained 
after operating procedure was developed in detail and several 
features added including four hydraulic jacks and corrected arm 
lengths ; output averages 472 tons/shift at 85 tons/producer. 

Conventional Versus Continuous Mining Equipment in 
Seams 38 to 48 Inches Thick, H.LAVIERS, Jr. Min Congress 
J v 46 n 4 Apr 1960 p 57-9. Use of continuous mining equip- 
ment at Kentucky mine increased production by 25 tons per 
unit and from 30 to 50 tpd/man; biggest reduction main- 
tenance cost was in trailing cables which last from 20 to 30 
mo; continuous miner unavoidably cuts down some top rock 
causing 1% increase in reject from cleaning plant; consider- 
able savings have been made in developmental work as result 
of continuous miner. 

Equipment Selection—Productivity Factors. Mechanization 
v 24 n 6 June 1960 p 68-6. Switch from ripper-head type to 
full face continuous machines resulted in considerable im- 
provement in roof conditions and satisfactory production; at 
Loveridge Mine, W Va, full production of 15,000 tpd 15 ma- 
chines will be available; best production for face crew em- 
ploying two continuous miners is 1340 tons/shift; ventilation 
and power systems, 

Erprobung und Weiterentwicklung des Schnellwalzenladers 
auf dem Verbundbergwerk Walsum, H.BARKING. Glueckauf 
v 95 n 11 May 23 1959 p 673-80. Testing and further develop- 
ment of fast loader in Walsum coal mine; development of 
entirely mechanized cutting; experience with cutter-loaders ; 
their development, and capacities. 

Maintenance of Continuous Mining Equipment, W.LAIRD. 
Min Congress J v 46 n 3 Mar 1960 p 56-9. Coal mining com- 
pany’s experience with several models of equipment; major 
causes of production delay; repair and maintenance include 
extending life of rotors, installation of heavier bit holders, 
heavier clutch, new transmission gear reduction unit and use 
of dual controls. 

Mechanized Longwall in Morocco, K.HARLAND. Goal Age v 
65 n 6 June 1960 p 88-90, 92. Russian UKT-3 cutter icoies is 
successful in 1% to 2% ft of coal; machine is capable of 
simultaneous cutting and loading, it produces good percentage 
of large sizes, it can be worked on broad faces and capital 
outlay is low; performance averages show raw coal production 
of 230 tons per shift, or 17.7 tons per man shift for crew of 13 
men. 


Cutters. 
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Thin-Seam Continuous Mining Pays Off at TCI. Coal Age 
v 65 n 2 Feb 1960 p 98-102. Continuous mining with auger 
type machines and 24 in. heads; raw coal productions rose 
from 8.75 to 21.84 tons per manshift; roof control at working 
faces is improved by eliminating blasting. 


Trepanner at Harviestoun Mine, A.F.FLEMING. Colliery 
Guardian v 200 n 5156 Feb 11 1960 p 149-53. Coal 4 ft thick 
is variable and has irregular sandstone roof and soft fire-clay 
floor ; A.B. Trepanner type of power loader is best suited for 
this kind of coal seam ; equipment used for supporting system 
and operational experiences; features of Trepan-Shearer and 
its performance. 


Ugol’nyi kombain LGD-1, N.V.BOGUTSKIJ, V.M.BALYKOV. 
Ugol v 34 n 3 Mar 1959 p 33-7. Coal combine LGD-1; machine 
is able to produce 70 to 200 tons of coal per hr from seam 
1.23 m thick; it weighs from 6.5 to 7.3 tons, depending on 
its height and width of loader; cutter is equipped with hy- 
draulic drive, while loader has electric drive. 

Verbesserungen an Schraemmaschinen und Schraemeinrich- 
tungen zur Erhoehung der Gewinnungsleistung, D.E.WENDT 
Glueckauf v95n4 Feb 14 1959 p 221-6. Improvement of cutters 
and cutting facilities to increase output; experience with Ger- 
ay cutter loaders capable of proceeding at rate up to 300 
m/hr. 

Weitere Erfahrungen mit dem Continuous Miner im Floez- 
streckenvortrieb auf der Zeche Niederrhein, W.STRUEMPLER. 
Glueckauf v 96 n 9 Apr 23 1960 p 541-50. Further experience 
with continuous miner used in driving coal headings in Nie- 
derrhein coal mine. 


See also Coal Mines and Mining—Cutter Loaders; Coal 
Mines and Mining—Mechanization. 

Betriebserfahrungen mit Rammanlagen, System Peissenberg, 
im Ruhrgebiet, H.SIEBERT. Glueckauf v 95 n 13 June 20 1959 
p 801-10. Experience with underground performance of Peis- 
szenberg coal planers in Ruhr region. 


Coal Ploughability, C.M.HARMER. Colliery Guardian v 200 
n 5165 Apr 14 1960 p 399-405. Factors affecting ploughability 
include coal strength, roof and floor condition; historical re- 
view of research on coal ploughing; in case of readily 
ploughed seams, results of water infusion test could provide 
useful forecast of seam ploughability; water infusion may 
have use in classification of unplowable or barely ploughable 
seams; equipment and methods used in testing. 

Cutter and Drill Bits. Coal Age v 65 n 9 Sept 1960 p 109-24, 
Various types of bits, special applications for particular bits, 
directions for rebuilding and sharpening all types of bits and 
how to add to bit and drilling machine life through proper 
drilling procedures; lists of suppliers and types of bits they 
provide. 

Development of Experimental Ripping Machine, C.V.PEAKE. 
Instn Min Engrs—Trans v 119 pt 11 Aug 1960 p 671-84, 1 
plate; see also abstract in Colliery Guardian v 200 n 5169 
May 12 1960 p 517-22. Experimental machine consists of 
T-shaped bed frame secured by props to roof and carrying 
boom on which are mounted two drum-type cutting heads; 
boom and heads are driven by hydraulic motors; trials in 
medium shales above 4-ft seam showed that unit advance of 
11. in. could be cut to section of 12x9 ft arched girder in 12 
min; outstanding problems are dust suppression and economical 
removal of debris. 

Etude sur le matériel de raclage, G.VIGIER. Revue de 
l’Industrie Minérale v 41 n 12 Dec 1959 p 1053-6. Study of 
scraper equipment; principal factors are dimensions of bucket, 
speed of haulage, extent of stoppages caused by ropes, dimen- 
sions of working place and skill of operator; crescent shaped 
bucket is best for scraping of fine material; for large lumps 
hoe type with straight jib gives best results; relation between 
weight of bucket and quantity of material scraped; wetting of 
material reduces scraper capacity of bucket. 

Hobeln eines duennen Floezes auf der Zeche Diergardt, O. 
SINGER. Glueckauf v 96 n 16 July 30 1960 p 994-7. Planing of 
thin coal seam in Diergardt mine; performance of planer in 
0.77 m anthracite seam; installation of armored conceyor; use 
of friction props. 

Interim Assessment of Rapid Plough Application with Par- 
ticular Reference to Experience in West Midlands, J.McFAR- 
LANE, J.H.WEAVER. Instn Min Engrs—Trans vy 119 pt 7 Apr 
1960 p 411-30. Before 1957, coal plough was seldom used in 
Great Britain; coal product size, operational merits, assess- 
ment of seam ploughability, improvement in equipment and 
technique are considered to be factors relevant to increased 
usage; rapid plough installations from initial one in early 
1958 to those in being at mid-1959. 


Laboratory Investigation of Relation Between Ploughabil- 
ity and Mechanical Properties of Coal, C.D.POMEROY, P. 
FOOTE. Colliery Eng v 37 n 434 Apr 1960 p 146-54. As meas- 
ures of ploughability, impact strength index and compressive 
strength measurements are of little value; penetrometer pro- 
vides measure of roof and floor strength; penetrometer read- 
ings used in conjunction with cleat counts are likely to pro- 
vide best estimate of plowability using existing techniques ; 
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in-situ seam tester based on measurement of tensile breakage 
may be more useful. 


On Cutting Mechanism of Coal, T.AIDA, T.OKAMOTO. Min 
& Met Inst Japan—J v 76 n 861 Mar 1960 p 167-72. Study of 
cutting mechanism for brittle materials, such as gypsum, ce- 
ment, rock and coal blocks; types of cutting mechanisms and 
their relationship to physical properties of material; fluctua- 
tions in cutting resistance; role played by tensile stresses dur- 
ing cutting. 

Ploughability of Coal, E.L.J.POTTS, F.J.ROXBOROUGH. 
Colliery Guardian v 201 n 5183 Aug 18 1960 p 181-9. Plowing 
forces can be minimized by virtue of correct blade disposition ; 
technique can be applied to full seam plowing; by tooling up 
machine to suit seam characteristics, present limits in applica- 
tion of plowing technique may be extended to encompass much 
wider range of coal seams; test conducted in 39 in. thick seam. 


Czechoslovakia. Coal Mining in Czechoslovakia. Iron & Coal 
Trades Rev v 180 n 4756 June 17 1960 p 1373-6. Output of 
bituminous coal and lignite; methods of working; plow instal- 
lation, haulage, winding, and control of surface and under- 
ground operations. 


Dewatering. See Coal Mines and Mining—Drainage. 


Drainage. Acid-Drainage Curbs Are Here. W.A.RALEIGH, Jr. 
Coal Age v 65 n 4 Apr 1960 p 80-4. Acid waters from coal 
mining are derived principally from abandoned mines, protec- 
tive pumping, active underground mines, refuse dumps or gob 
piles, and strip mines; problem of river pollution as reflected 
by ‘‘Resolution No. 5-60” adopted Jan 14 1960, by Ohio River 
Valley Water Sanitation Commission. 


Aufbereitung von stark eisenhaltigen Grubenwaessern, W. 
KADNER. Dresden. Technische Hochschule—Wissenschaftliche 
Zeit v 9 n 2 1959-60 p 371-8. Treatment of iron containing 
mine waste waters; iron hydroxide sludges from brown coal 
mines in Lower Lausitz regions of Czechoslovakia caused 
reddish coloring of river waters and river banks; several new 
treatment installations provide for lime separation and neu- 
tralization, mixing, aeration, oxidation, and sedimentation ; 
reclamation of iron hydroxide through thickening method. 

De-Watering in Scottish Mines, R.BROWN. Iron & Coal 
Trades Rev v 180 n 4790 May 6 1960 p 1013-19. Problems of 
pumping large quantities of water in central east area, 
Scottish Division; features of borehole and well pumps; shaft 
columns; submersible pumps and their advantages; effects 
of different catchment areas formed to collect underground 
water, pumping plant used, and comparative costs of drainage. 

Dewatering Scheme in South Durham Coalfield, G.ARM- 
STRONG, R.R.KIDD, S.BUCHAN. Instn Min Engrs—Trans v 
119 pt 2 Nov 1959 p 141-52. Working of coal in coal field 
prevented by water contained in porus roof measures which 
migrates from overlying water bearing Magnesian limestone 
along porous sequences in coal measures and enters workings 
by fine roof cracks during mining operations; possibility of 
pumping from surface boreholes for removing 15 million gal 
of water daily; proposed scheme and estimated costs. 

Die Herkunft der Grubenwasserzufluesse im Ruhrgebiet, W. 
SEMMLER. Glueckauf v 96 n 8 Apr 9 1960 p 502-11. Origin 
of underground water inflow in Ruhr region; four types of 
water inflow are distinguished and amount of water in mines 
due to each type. 

Operator’s Approach to Mine Water Drainage Problems and 
Stream Pollution, H.E.STEINMAN,. Min Congress J v 46 n 7 
July 1960 p 70-3. Recommendations to minimize mine acid 
formation; problem of drainage from mined-out areas; iron 
content of water; slime disposal ponds constructed for prepa- 
ration plant. 

Problems in Dewatering and Development of Rigfoot Field, 
New Cumnock, W.SPIER. Instn Min Engrs—Trans v 119 pt 
7 Apr 1960 p 402-9 (discussion) 409-10, 2 plates; see also 
Colliery Guardian v 200 n 5152 Jan 14 1960 p 35-40. Field is in 
form of syncline and is severely cut up by faulting; problems 
posed by water bearing Barren Red Measures in Rigfoot Pit; 
investigation of existing dam and rate of discharge as related 
to strata; relationship of water table to Rigfoot shaft feeder ; 
dewatering is done by pumping; proposed future development. 

Pumping and Pumping Problems in Mines, J.N.L.WOOD- 
LEY. Instn Min Engrs—Trans v 119 pt 11 Aug 1960 p 685-97. 
Historical aspect of mine pumping; general operating prin- 
ciples of positive displacement and centrifugal pumps; devel- 
opment and use of submersible pump; problems arising from 
operation in mine water which is acidic or which contains 
high proportions of suspended solids. 

Underground Waters of Kent Coalfield, J.H.PLUMPTRE. 
Instn Min Engrs—Tyrans y 119 pt 3 Dee 1959 p 155-64 (dis- 
cussion) 164-9. Original of paper indexed in Engineering 
Index 1959 p 228 from Iron & Coal Trades Rev Mar 27 1959. 


Drifting. See Coal Mines and Mining—France. 
Drilling. See Boreholes—Exploratory. 
Drills. See also Coal Mines and Mining—Cutters. 


Bit Temperatures in Rotary Drilling, J.E.WHITBREAD. 
Colliery Eng v 37 n 431 Jan 1960 p 25-9. Research program 
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carried out at Sheffield University to determine temperatures 
attained by rotary bits under various conditions of thrust and 
speed; range of temperature obtained ranges from 18 to 467 C; 
temperature increased at decreasing rate for all types of bit 
and all rotation speeds; inside leg of eccentric bit is cooler 
than outside leg; percentage increase in temperature is inde- 
pendent of type of bit, thrust, and rotation speed. 


Development and Application of Electrohydraulic Large- 
Diameter Boring Machine, A.W.LOMAS. Instn Min Engrs— 
Trans v 119 pt 2 Nov 1959 p 93-104 (discussion) 104-5, Original 
of paper indexed in Engineering Index 1959 p 228 from 
Colliery Guardian Feb 19 1959. 


Drilling of Long Boreholes in Coal, J.S.BAXTER. Colliery 
Eng v 36 n 430 Dec 1959 p 520-5. Technique of directed 
horizontal drilling over long distances during underground 
gasification of coal; survey methods, borehole drift, and rate 
of drilling; controlled drilling of 400 ft long boreholes is 
possible. 


Rezul’taty pervykh opytov primeneniya termokorundovykh 
reztsov dlya bureniya shpurov po uglyu, I.F.MEDVEDEYV, V.I. 
TYURIN. Ugol v 34 n 3 Mar 1959 p 40-2. Results of first 
experiments with application of synthetic corundum bits for 
drilling shot holes in coal; corundum is used as substitute for 
hard metals; economy through use of corundum; physical 
performance and properties of corundum and hard metal bits 
are compared. 


Dust Problems. See also Coal Dust; Coal Mines and Mining— 
Stowage; Mine Ventilation. 


American Standard Practice for Rock-Dusting Underground 
Bituminous-Coal and Lignite Mines to Prevent Coal-Dust Ex- 
plosions (ASA Standard M13.1-1960, UDC 622.81). US Bur 
Mines—Information Cir n 8001 1960 5 p. Effectiveness of rock- 
dusting for preventing coal and lignite dust explosions in 
mines; application of dry and wet rock dust; dust sampling 
and inspection. 


Automatie Continuous Sampler for Airborne Dust, G.E. 
WINDER. Great Britain. Safety in Mines Research Establish- 
ment—Report n 184 Feb 1960 16 p. Long period sampling 
instrument which collects automatically over working shift 
single sample of airborne dust in respirable range; sample 
is collected on filter paper held in detachable clip; may be 
evaluated densitometrically or by air resistance measurement ; 
instrument makes use of small water sealed vane type pump 
driven by clockwork, and is _ self-contained, portable, and 
simple to operate. 

Better Rock-Dusting Cheaper, C.W.PARISI, G.L.ALSTON. 
Coal Age v 65 n 8 Aug 1960 p 104-7. Using new face duster 
employing air fluidization to move dust, one mine increased 
rate of application from 0.48 to 1.88 tph; new machine holds 
3200 lb of dust and is capable of discharging it at approxi- 
mately 600 Ib/min; it is, like older units, carried in shuttle 
ear; bulk handling of rock dust, also employing fluidizing 
principle, has initial advantage of cost reduction. 

Coal-Face Dust Extraction. Iron & Coal Trades Rev v 181 
n 4800 July 15 1960 p 145-7. Technique for controlling con- 
tinuous mining dust using high pressure water has_ been 
proven successful; water from 600 to 800 psi is introduced 
over bar of continuous miner by two sprays on each side; 
air circulation produces horizontal eddies which takes dust 
through spray zone many times and increases opportunity for 
mixing of water and dust particles. 


Die Staubbekaempfung beim Bergeversatz unter besonderer 
Beruecksichtigung neuer Erkenntnisse bei der Staubbekaempf- 
ung in Blasversatzbetrieben, M.LANDWEHR. Glueckauf v 95 
n 15 July 18 1959 p 941-8. Dust suppression during stowage 
with particular consideration of new experience with dust 
suppression during pneumatic stowage; sources of dust, health 
hazard; efficient moisture of stowing material and favorable 
mixing proportion of stowing material. 


Dust Hazard Caused by Pneumatic Stowing, E.HUBERT. 
Colliery Guardian v 200 n 5167 Apr 28 1960 p 457-63. Incidence 
of stowing dust on face; incidence of dust during pneumatic 
stowing; factors influencing dust concentrations are classified 
under nature of stowing material and various operating condi- 
tions at face; mineral composition, and moisture content of 
stowing material as factors influencing dust generation; per- 
formance and efficiency of dust extraction fans; chamber type 
machine; effect of length of stowing range; dust preventive 
measures. 

Dust Suppression in Sydney Coal Field, D.:MacFADGEN. Can 
Min & Met Bul v 53 n 578 June 1960 p 431-2. Water is used 
extensively to prevent coal dust from becoming airborne at 
face when using cutting, loading, and continudus mining 
equipment; this has not proved too effective in allaying dust 
once it has become airborne and consideration is being given 
to including vacuum type collectors as integral part of such 
machinery, provided generation of static electricity can be 
eliminated. 


Dust Suppression Underground, S.BANDYOPADHYAY. Col- 
liery Guardian v 2 n 5160 Mar 10 1960 p 279-80, 282. Although 
laboratory experiments have shown efficacy of steam as dust 
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suppressing agent its use has been restricted due to inherent 
difficulties of producing, distributing and utilizing steam 
underground; part played by steam in use of water stemming 
bags merits consideration. 

Eine methodische Untersuchung ueber Staubbekaempfung 
mittels Nasspruehen, C.MEYER. Bergbauwissenschaften v 7 
n 4 Feb 20 1960 p 81-6. Methodical investigation of dust 
suppression by means of spraying liquid; study carried out to 
determine optimum protection effects using wetting agents and 
hygroscopic substances and to check efficacy of spraying 
method in question for combatting coal dust under different 
conditions. 

Erfahrungen mit einem dynamischen Nasstaubabscheider in 
einer Bergebrechanlage unter Tage, H.POUSSET. Glueckauf 
vy 95 n 19 Sept 12 1959 p 1198-1206. Experience with dynamic 
wet dust separator in underground mine waste erusher; con- 
struction and performance of Roto-Clone separator ; exhaust. of 
dust in crushing plants and measurement of dust concentration 
in atmosphere. 

Face Dust Collection, A.L.BARRETT. Rocky Mountain Coal 
Min Inst—Proc for meeting June 28-30, July 1 1959 p 28-38. 
History of face dust collection; design and performances of 
important dust collecting screens; mixed flow dust collector is 
advocated as best available instrument. 


Fibrosis and Collagen in Rats’ Lungs Produced by Etched 
and Unetched Free Silica Dusts, F.M.ENGLEBRECHT, M.YO- 
GANATHAN, E.J.KING, G.NAGELSCHMIDT. Great Britain. 
Safety in Mines Research Establishment—Report n 169 Dee 
1959 16 p. Intratracheal injection experiments on rats were 
made with vitreous silica, quartz and tridymite, before and 
after etching with sodium hydroxide, and with quartz and 
tridymite, etched with hydrofluoric acid before and after 
electrodialysis. 


Inter-Observer Checks on Standards of Performance in 
Evaluating Thermal Precipitator Slides, J.W.J.FAY, J.R. 
ASHFORD, P.H.SMITH. Brit J Applied Physics v 11 n 38 
Mar 1960 p 119-24. Monitoring procedure for maintaining 
satisfactory levels of counting thermal precipitator slides by 
members of widely scattered team, with particular reference 
to Pneumoconiosis Field Research of National Coal Board; 
new procedure is based on hierarchy, topped by small number 
of master counters, mean of whose counting levels is taken 
as standard of reference of whole team; method gives adequate 
measure of control. 


Mineralogical Aspects of Mine Dusts, W.D.EVANS. Instn 
Min Engys—Trans v 119 pt 11 Aug 1960 p 657-70. Evidence 
in favor of dust concentration as sole factor in development 
of pneumoconiosis is not supported by mining and medical 
evidence; ‘“‘vitricin’’, and in particular vitrain, might exert 
physical effect upon incidence of disease; ‘“‘vitricin index’’ 
provides rapid means of assessing pathogenic potentialities of 
coal mine dusts. 


Preliminary Studies on Dust Explosibility of Canadian Coals, 
W.J.MONTGOMERY. Can Min & Met Bul v 53 n 581 Sept 
1960 p 710-17. Modifications of existing laboratory apparatus 
were used in tests; for explosion to occur there must be 
proper mixture of air and inflammable material and igniting 
source; number of interrelated characteristics which were 
experimentally determined include rank of coal and particle 
size determination by screening from 20 to 325 mesh; rela- 
tionship of volatile matter to relative flammability; data on 
tests carried out on coal dust. 

Relation Between Ventilation Airspeed and Respirable Air- 
borne-Dust Concentration in Coalmines, J.R.HODKINSON. 
Colliery Eng v 37 n 4386 June 1960 p 236-9. Airspeeds of 1000 
fpm or more are needed to generate appreciable airborne dust 
concentrations from stationary deposits; experiments confirm 
existence of optimum ventilation airspeed of about 300 to 400 
fpm; increasing airspeed will profitably dilute airborne dust 
in poorly ventilated places, but high dust concentrations may 
occur if speed becomes too high. 


Review of Dust Assessment Techniques, C.R.ROSS. Can 
Min & Met Bul v 53 n 578 June 1960 p 419-23. Techniques 
for assesssment and control of dust hazards include konimeter, 
impinger, thermal precipitator and tyndallometer; advantages 
and limitations of techniques; none has such superior qualities 
as to make it attractive for universal adoption and limitations 
make comparison of results difficult; experimental work and 
equipment may improve or simplify dust assessment tech- 
niques. 

Size Distribution of Airborne Dust Samples From British 
Coalmines, J.W.J.FAY, J.R.ASHFORD. Brit J Applied Physies 
v 11 n 1 Jan 1960 p 1-12. Size-distribution analysis of samples 
of dust, taken with thermal precipitator and evaluated using 
optical microscope; it is shown that many of particles of less 
than 1 w in diam present underground are probably associated 
with atmospherie pollution, and do not arise directly from 
mining operations; 1-5 w particle number count is satisfactory 
Dac nueer for measurement of hazard associated with airborne 
dust. 

Some Statistical Aspects of Dust Counting, J.R.ASHFORD. 
Brit J Applied Physics v 11 n 1 Jan 1960 p 18-21. Evaluation 
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of samples of airborne dust obtained with thermal precipitator; 
description of dust sample, and outline of techniques employed 
to estimtae number of particles deposited; main sources of 
counting variations are systematic differences between observ- 
ers, basic counting error, and random distribution of particles 
in dust deposit; effect of size distribution on counting errors 
examined, and how this factor may lead to appreciable varia- 
tion in recorded counts. 


Sovremennce polozhenie i mery bor’by s silikozom na ugol’- 
nykh shakhtakh, P.N.TORSKII. Ugol v 34 n 2 Feb 1959 
p 48-51. Present state and methods of combating silicosis in 
coal mines; in Soviet Union, as in foreign countries, incidence 
of silicosis in coal mines is higher than that in metal mines; 
method of combating dust by installation of sprays, improve- 
pent of ventilation, and use of machinery producing less 
ust. 


Staubbekaempfung in Abbaubetrieben durch Tieftraenken 
des Kohlenstosses, R.KORTE, J.ROOS. Glueckauf v 96 n 12 
June 4 1960 p 731-40. Dust elimination in mining through 
deep soaking of coal seam with water; types of equipment used 
for water injection through drill holes. 


Stof en stofbestrijding in de kolenmijnbouw. Geologie en 
Mijnbouw v 21 n 9 Sept 1959 p 284-356. Dust and Dust Control 
in Ccal Mining. Following group of papers included: Dust 
and Pulmonary Diseases, A.V.M.MEY, 284-90; Prob’em, Pro- 
cess, and Limitations of Routine Measurement of Dust Con- 
centration, H.BREUER, 291-5; Experience With Dust Sam- 
pling Device With Which Different Fractions of Dust are 
Collected, M.LANDWEHR, 296-9; Measurement of Dust Con- 
centraticn in Belgian Coal Mines, G.DEGUELDRE, 300-19; 
Measurement of Airborne Dust in British Coal Mines, J.W.J. 
FAY, R.C.TOMLINSON, 320-8; Composition and Pathogenicity 
of Airborne Dust in British Coal Mines, I.BERGMAN, R.L. 
GORDON, 329-34; Dust Conditions in South African Collieries, 
P.H.KITTO, 335-40; Dust Concentration in Dutch Coal Mines, 
W.P.M.MATLA, 341-6; Dust Control in Industry, F.HARTO- 
GENSIS, 347-54. 76 refs. 


Study of Toxicity of Dust Using In-Vitro Dehydrogenase 
Technique, J.MARKS, G.NAGELSCHMIDT. Great Britain. 
Safety in Mine Research Establishment—Report n 186 Feb 1960 
13 p. Macrophages were incubated with dust and their capacity 
to reduce tetrazolium was measured; quantity of dust which 
reduced activity of standard cell culture by 50% was called 
toxic dose; hypothesis is advanced concerning mechanism of 
biological effects of silica dust. 


Underground Investigation of Distribution of Respirable 
Dust From Continuous Operations and From Shotfiring Simu- 
lated by Nitrous Oxide as Tracer Gas, S.J.LEACH, G.L. 
WALKER. Instn Min Engrs—Trans v 119 pt 2 Nov 1959 
p 107-23 (discussion) 123-4. Original of paper indexed in 
Engineering Index 1959 p 229 from Colliery Guardian Apr 9 
1959. 


Untersuchungen ueber die Staubverhaeltnisse, insbesondere 
ueber den Mineralgehalt feiner Grubenstaeube bei verschiedenen 
Betriebsdedingungen, Nebengesteins- und Lagerungsverhaeltnis- 
sen, W.F.WALDNER. Bergbau Archiv v 21 n 2 1960 p 43-58. 
Investigation of dust conditions, especially mineral content in 
fine mine dust under different mine conditions, country rock 
and bedding. 24 refs. 


Weitere Versuche mit Hochdrucktraenkgeraeten in maessig 
geneigter Lagerung auf der Schachtanlage Franz Haniel, 
H.THEIS, K.SCHUCHT. Glueckauf v 96 n 17 Aug 13 1960 
p 1057-63. Further experiments with h-p water infusion under 
conditions of moderate dip of bedding in Franz Haniel mine; 
underground testing of two h-p pumps and infusion equipment ; 
infusion reduced generation of dust and resulted in economy 
of blasting costs due to loosening of coal in seam because of 
water infusion. 


Electric Cables. See Coal Mines and Mining—Hlectric Equip- 


ment. 


Electric Equipment. See also Coal Mines and Mining—Accident 


Prevention ; Coal Mines and Mining—Equipment ; Coal Mines 
and Mining—Maintenance and Repair. 


AC Cables for Coal... Selection, Manufacture, Testing, 
F.R.HUGUS. Coal Age v 64 n 11, 12 Nov 1959 p 104-15, Dec 
p 128-32, 134. Types of cables for various mining applications ; 
cable selection procedure and principles; quality control and 
testing in manufacture for safety and performance; installa- 
tion of high voltage distribution cables; maintenance, repairs, 
and splicing; approximate reel sizes and net weights for 
various lengths of 5-ky mine power feeder cables. 


Eigensichere elektrische Anlagen, G.EPPING. Glueckauf Vv 
96 n 4 Feb 13 1960 p 222-33. Intrinsically safe electric instal- 
lations; ten yr experience with introduction of intrinsic safety 
concerned with entire electric system, including source of 
electric power and power consuming equipment ; examples of 
intrinsic safety in case of communication and underground 
signaling system. 

i ise Instal- 
Explosions- und schlagwettergeschuetzte elektrische é 
lationsgeraete, R.STAHL, MANNHEIM, L.BOTZ. Explosiv- 
stoffe v 7 n 10, 11 Oct 1959 p 211-15, Nov p 238-43. Explo- 


sion- and firedamp-proof electric equipment; regulations con- 
cerning use and examples of such equipment. 


Ground-Fault Monitoring on Low Voltage Circuits, L.H. 
HARRISON. Mechanization v 24 n 1 Jan 1960 p 72-4. Methods 
for monitoring grounding circuits in low-voltage trailing cables 
and power circuits; monitoring for wye-connected, delta con- 
nected, and single-phase systems. 


Lecture and Demonstration on Flame Propagation and Per- 
missible and Explosion-Proof Electrical Equipment, H.H. 
ENGEL, W.M.MERRITTS. US Bur Mines—Information Cir n 
7980 1960 13 p. Purpose, equipment and procedures adopted 
in demonstrations; variations and effects of flame speed on 
pressure piling; demonstrations show that poorly maintained 
electrical enclosures designed to maintain tight joints permit 
passage of flame and hot particles when explosions travel 
through 12 ft of ®4 in, conduit and into enclosures. 


L’expérience de quatre années d’entretien centralisé des 
cables souples aux Houilléres du Bassin de Lorraine, M.COP- 
PENS. Revue de l’Industrie Minérale v 42 n 7 July 1960 
p 569-84. Four years of experience in centralized maintenance 
of flexible cables at coal mines of Lorraine coal field; periodic 
transfer of all flexible cables of coal field into workshop forms 
impartial basis for investigation of technical and economiz 
questions concerning cables; screens consisting of semicon- 
ducting neoprene have bare conductors inserted in longitudinal 
direction. 

Novye pribory i apparaty Dnepropetrovskogo zavoda seleno- 
vykh vypryamitelei dlya avtomatizatsii na prednriyatiyakh 
ugol’noi promyshlennosti, A.K.KHROMOV. Ugol v 34 n 4 Apr 
1959 p 33-5. New instruments and apparatus of Dnepropetrovsk 
plant for manufacture of selenium rectifiers for automatization 
of coal mining industry; characteristics of instruments de- 
signed for coal mines and coal preparation plants. 


Some Aspects of Application of Electricity to Modern Min- 
ing, T.M.MUIRHEAD. Colliery Eng v 36 n 430 Dec 1959 
p 539-44, v 37 n 431, 432, 433, 434, 4385, 436, 437 Jan 1960 
p 30-5, Feb p 64-8, Mar p 111-14, Apr p 155-8, May p 193-200, 
June p 244-538, July p 297-303. Protective devices in remote 
control circuits, flameproof enclosures and housing of electrical 
apparatus underground; suitability of apparatus for use 
underground; cables and connections; regulations applying 
to telephone, safety lamps, battery and trolley locomotives 


Testing and Splicing Electric Cables and Frame-Grounding 
Pit Equipment, Tecumseh Coal-Strip Mine, Boonville, Ind, 
S.J.DOUGLAS. US Bur Mines—Information Cir n 7995 1960 
17 p. Devices and methods used for testing and splicing 4160-v 
and 440-v cables and for providing ground fault protection 
for 440-v circuits; devices used are high-voltage tester, and 
low-voltage high-current tester, both for testing 4160-v cables; 
tester for 440-v cables; and electronic ground fault protective 
device for 440-v cable circuits. 


Electric Power. See also Coal Mines and Mining—Electric 


Equipment. 


AC for Underground ... Systems Evaluation and Selection, 
O.G.STEWART. Coal Age v 65 n 4 Apr 1960 p 92-7. Evolution 
of a-c system from d-c to gain safety, cost and reliability 
advantages of a-c; design of underground a-c power system ; 
basic requirements for successful underground a-c operation 
are good voltage regulation and prevention of single phase 
operation. 


Design of Power System for New Mine, F.G.HAMNER. Min 
Congress J v 46 n 9 Sept 1960 p 58-62. It was decided to use 
a-c power in two Alabama mines which are expected to yield 
2,000,000 tons of coal annually; underground feeders are 
supplied at 4160 v grounded wye; belt system hauls coals. 


Distribution of Electricity in All-Electrie Coalfield, J.B. 
McPHERSON. Min Elec & Mech Engr v 40 n 474 Apr 1960 
p 299-304. Lothians coal field is supplied by 33 kv primary 
network with 11 ky distribution system; 11 kv and 33 kv 
circuits were run for supply of coal mines as well as housing ; 
two 33 kv systems are provided with time lag protection; in 
three other 33 ky system unit protection is provided; fire 
precautions are also made at major substations and CO2z 
equipment with automatic releases are provided. 


Economical Use of Power at Collieries, M.V.KELLY. Iron 
& Coal Trades Rev v 181 n 4806 Aug 26 1960 p 451-8. Opera- 
tional and cost control must be introduced into all coal 
mines to reduce costs speedily and effectively; pilot plant 
scheme is described in three phases; factors influencing cost 
of light heat and power and their costs; losses due to leakage 
and costs of compressed air are analyzed. 


Modernization With AC Equipment Doubles Productivity at 
Guyan Mines. Coal Age v 65 n 9 Sept 1960 p 80-3. To convert 
face operations to a-c, Island Creek made modifications to 
existing a-c facilities, including changing surface transform- 
ers, adding circuit breakers, installing ground current limiting 
resistors and extending a-c system and protective devices to 
sections; production record now is 1137 tons of raw coal 
per shift and day-to-day output is expected to range 900 
to 1000 tons/shift. 
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Power Distribution and Power Cables Used on A.C.Cars, 
T.FRATTO. Rocky Mountain Coal Min Inst—Proc for meeting 
June 28-30, July 1 1959 p 46-7. History of a-c power utilization 
in underground mine operations; case of operation and eco- 
nomics offered by a-c power; power distribution in a-c power 
mine of Independent Coal & Coke Co; one flat grounding con- 
ductor between each power conductor, in design of power 
cables, eliminates phase to phase failure. 


Progressive Design for A-C Power. Mechanization v 24 
n 3 Mar 1960 p 65-8. Main surface substation; surface load 
power distribution; power transmission to underground sys- 
tem and panel distribution system at Thunderbird Mine near 
Shelburn, Ind. 


Recommended Standards for Alternating Current in Coal 
Mines. US Bur Mines—Information Cir n 7962 1960 25 p. 
Wye-connected, grounded neutral systems are recommended ; 
on basis of disadvantages concerning safety ungrounded delta 
system is not recommended; recommended standards for sur- 
face installations, underground high-voltage distribution, trans- 
formers, low voltage circuits, low voltage (under 650 v) 
cireuit protection other than for face equipment, illumination, 
and miscellaneous power tools. 


Underground A-C Mine Power Center, V.H.YOUEL. Mech- 
anization v 24 n 8 Aug 1960 p 57-60. Design and selection 
is important to success of a-c power systems; principal 
components, primary cable entrance, transformer and low 
voltage control section are analyzed from standpoint of 
coordination, heat dissipation, space limitations. 


Equipment. See also Coal Mines and Mining—Costs; Coal Mines 
and Mining—Cutter Loaders; Coal Mines and Mining—Main- 
tenance and Repair; Coal Mines and Mining—Open Pit; Mine 
Hoists; Mines and Mining—Equipment. 


Equipment Needs and Trends for Mining in Seams Over 48 
Inches Thick, E.H.GREENWALD. Min Congress J v 46 n 8 
Aug 1960 p 35-9. In making mining cost reductions, major 
effort has been to reduce amount of labor employed at work- 
ing face; equipment capability and reliability are studied; 
ability to reduce costs has not matched advances in equip- 
ment capability; in effort to achieve capability, importance of 
cost factors such as depreciation and maintenance have been 
neglected; if trend is continued, cost of supplies will exceed 
cost of labor. 


Fire-Resistant Fluid . .. Hardwick Mine Experience, J.A. 
YOUNKINS, M.E.FOWLER. Coal Age v 65 n 10 Oct 1960 
p 96-8. Results of use of fire resistant hydraulic fluids in 
continuous mines; broken hydraulic hoses account for largest 
single downtime item and constitute serious fire hazard; fluid 
is available in mixed and concentrate forms; two products 
are compared; fluids show satisfactory performance and 
comparable maintenance; cost of water-in-oil fluid is 1%/ton 
higher than oil. 


Fire-Resistant Fluids, D.H.MICHAEL. Coal Age v 65 n 9 
Sept 1960 p 128-31. Low cost of water-in-oil emulsions make 
them most promising for mine use; usual emulsion is 40% 
water and 60% oil, with water, after vaporization by flame 
or heat, acting as fire extinguishing blanket; adding water 
raises fluid viscosity, contributing to such things as cutting 
consumption with certain emulsions to halt that of oil and 
different type of action in equipment; good emulsions out- 
perform cheap oils and can do as well as premium oils at 
less cost. 

Fire-Resistant Hydraulic Fluids for Coal Mines. Min J 
v 253 n 6482 Nov 13 1959 p 479. Use of fluids developed from 
water-in-oil emulsions; conditions to be satisfied by fluids 
to be used in mines; properties of material developed (60% oil 
and 40% water mixture) ; tests performed on fluid by US Bur 
of Mines; modes of preservation and precautions in handling. 


Les applications des alliages légers dans les mines, P.BAN- 
DET. Annales des Mines n 5 May 1960 p 267-79. Use of light 
alloys in mines; use of aluminum and aluminum alloys for 
manufacture of cages and skips, props, mine cars, fans, 
electric equipment, and of equipment used on surface, such 
as cars, dragline booms, and equipment of coal treatment 
plants. 


Tiny Electronic Controls Run Giant Coal Digger, A.THEUER, 
G.LENHARD. Control Eng v 7 n 3 Mar 1960 p 121-4. Prin- 
ciples of continuous operation of Germany’s largest 6300-ton 
bucket wheel excavator directed by automatic speed and 
position control; while traverse speed is calculated and regu- 
lated by analog computation circuit, digital techniques, by 
means of decade counters are used in automatic positioning 
system, - 


Explosions. See also Coal Mines and Mining—Dust Problems; 
Coal Mines and Mining—Firedamp. 


Die Zuendung explosibler Gas-Luft-Gemische durch Metall- 
funken, B.ROESCHENBLECK, Bergbau Archiv v 21 n 1 1960 
p 61-76. Ignition of explosive gas air mixtures by metal sparks; 
experiments conducted with sparks generated by impact of 
Figen and same metals; evaluation of experimental results. 

refs. 
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Explosion at Bickershaw Colliery, R.H.CLOUGH. Colliery 
Guardian v 200 n 5168 May 5 1960 p 502-7; see also Iron & 
Coal Trades Rev v 180 n 4789 Apr 29 1960 p 976. Causes of 
and circumstances attending, explosion which occurred at 
Bickershaw No. 1, 2, 3 and 4 mines, Lancashire, on Oct 10 
1959, in which five persons were killed. 


Frictional Ignition of Gas During Roof Fall, J.NAGY, E.M. 
KAWENSKI. US Bur Mines—Report Investigations n 5548 
1960 11 p. Experiments indicate that natural gas-air mixtures 
can be ignited by sparks generated by rubbing friction of 
rocks and steel; this is given as possible explanation for gas 
explosion in Virginia bituminous coal mine. 


Rapid Determination of Explosibility of Mine Fire Gases, 
A.J.HUGHES, W.E.RAYBOULD. Min Engr (formerly Instn 
Min Engrs—Trans) v 120 n 1 Oct 1960 p 37-48 (discussion) 
49-53: see also abstract in Colliery Guardian v 200 n 5162 
Mar 24 1960 p 333-4, 336-8. Relation between composition and 
explosibility of mixtures of methane, air and nitrogen; calcu- 
lation of explosibility consists of examining whether or not 
gas mixture is explosive or capable of forming explosive mix- 
ture; method described takes less time to calculate than 
conventional method. 


Explosives. See also Coal Mines and Mining—Blasting. 


Bergbausprengstoffe und ihre Beurteilung, H.AHRENS. 
Glueckauf v 96 n 6 Mar 12 1960 p 325-40, 1 plate. Explosives 
used in mines and their evaluation; problem of deflagration, 
capacity to propagate detonation, waterproof properties, work- 
ing power, determination of gas power produced by blasting, 
determination of shattering power, selection of explosive safety 
factor relative to firedamp and coal dust, and properties of 
explosives used in mining. 


Explosion Stemming Bags from P.V.C. Brit Plastics v 33 
n 5 May 1960 p 187. Water-filled explosion stemming bags 
made from PVC layflat tube currently being used throughout 
East Midlands Div of National Coal Board; bags have self- 
sealing valves, also of PVC, welded into open end; advantages 
include reductions in dust concentration, elimination of visible 
fumes, reduced risk of firedamp ignition, and increase in 
large coal percentage. 


Investigation of Incendivity of Coal-Mining Explosives in 
Cannon Test, S.G.GIBB, P.B.DEMPSTER. Colliery Eng v 37 
n 438 Aug 1960 p 333-40. Preliminary examination of effect 
of partial confinement on detonation of coal mining explosives, 
and on their incendivity when fired in cannon tests; effect 
of shock waves in annular space between explosive and cannon 
in which it is fired has controlling influence on sensitiveness 
to stable detonation and on results of cannon test; such 
results must therefore be interpreted with caution. 


Moving Overburden with Explosives, A.MANIFEST. Min 
Congress J v 46 n 4 Apr 1960 p 64-5. New technique moves 
35% of overburden without use of equipment and uncovers 
about 30-40% more coal; same number of holes and amount 
of ammonium nitrate is used but stemming is deeper and 
millisecond delay electric blasting caps are used; each charge 
is initiated at bottom, giving maximum confinement; when 
charge is shot, overburden is shot across pit and needs no 
further handling. 


Fans. See Coal Mines and Mining—Equipment. 
Firedamp. See also Coal Mines and Mining—Explosions; Coal 


Mines and Mining—Explosives; Flow of Fluids—Pipes. 


Coal Field Gas of Northern Part of Joban Coal Field, 
T.ARAKAWA. Fuel Soe Japan—J v 38 n 391 Nov 1959 p 693- 
702. Occurrence of coal field gas accumulation; geologic struc- 
ture, gas volume, gas composition, groundwater, and migra- 
tion of gas; structure of coal field is complicated by numerous 
faults and decrease of gas volume is complicated and variable 
according to geologic conditions; composition of natural gas 
and groundwater; daily output of methane is 50,000 m’, 
English summary. 

Design Principles of Flameproof Apparatus, R.J.BROWN- 
LEE. Min Elee & Mech Engr v 40 n 474 Apr 1960 p 305-7. 
Historical development of flameproof enclosures and sum- 
marized experimental work dealing with characteristics of 
methane; when testing flameproof enclosure it is necessary 
to provide conditions which would be similar to worst which 
might prevail in mine; these test conditions are given; devel- 
opment and design of flanges and oil filled enclosures; exam- 
ples of recent investigations. 


Development and Application of Methane Drainage in North 
Staffordshire Coalfield, E.STEELE, D.C.YATES. Instn Min 
Engrs—Trans v 119 pt 4 Jan 1960 p 213-28. Original of paper 
indexed in Engineering Index 1959 p 231 from Colliery Guar- 
dian Oct 30 1958. 


Die Theorie des Grubenwetter-Untersuchungsgeraetes und 
daraus zu ziehende Folgerungen, K.DREKOPF. Bergbau Archiv 
v 21 n 1 1960 p 49-60. Theory of apparatus designed to test 
mine atmosphere and conclusion to be made after this study ; 
discrimination between amount of hydrogen and methane 
homologue present in atmosphere; most efficient formula for 
calculation of amount of methane in air. 
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Ein Berechnungsverfahren zur Bestimmung der Ausgasung 
von Steinkhohlenfioezen, JSSTUFFKEN. Bergbau Archiv v 21 
n 1 1960 p 40-8. Method of calculation for determination of 
emission of gas by coal seams; influence of unstressing of 
rock on emission of firedamp; firedamp content in coal; in- 
crease of gas emission with depth; calculation of fire-damp 
liberated during mining of coal seam. 


Establishment of Method of Gas Drainage From Drift 
Opened into Virgin Coal Measures and its Utilization at 
Oshima Coal Mine, M.NOZIMA. Min & Met Inst Japan— 
J v 76 n 865 July 1960 p 453-64. As result of very high 
methane content in virgin coal seams, only one shift/day 
could be operated; subsequent study showed that 50% of gas 
could be drained off by drifting virgin coal seams and drilling 
upward into seams to allow gases to escape. 


Etude de differents problemes de grisoumetrie, L.CHAIN- 
EAUX, A.MONOMAKHOFF. Revue de J’Industrie Minerale 
v 41 n 11 Nov 1959 p 959-64. Study of different problems of 
methanometry; instant measuring of firedamp underground 
by portable apparatus, its remote detection in dangerous or 
inaccessible areas; continuous recording in places where slow 
changes occur; continuous automatic recording interconnected 
with alarm system. 


Influence of Borehole Freespace on Ignition of Firedamp 
by Explosives, R.L.GRANT, C.M.MASON, G.H.DAMON, R.W. 
Van DOLAH. US Bur Mines—Report investigations n 5486 
1959 21 p. Relationship between freespace and ignition prob- 
ability for borehole shots exists according to results of ex- 
periments which covered six freespace conditions for permis- 
sible explosive in %4 in. borehole and 700 shots; incendivity 
increases with increased freespace up to maximum beyond 
which it shows decreasing tendency. 


Inframeter Recording Methanometer, H.KOENIG. Siemens 
Rev v 27 n 1 Jan 1960 p 26-8. Gas analyzer featuring continu- 
ous recording of methane content in mine air; measuring 
principle is based on property of methane to absorb infrared 
radiations of defined wavelengths; resistance thermometers 
connected in bridge circuit are used to obtain electric quantity 
which is transmitted through explosionproof circuits to indi- 
cating, recording, or signaling instruments. 


Interference Methanometers, A.R.BAKER, F.J.HARTWELL, 
D.A.WINDLE. Great Britain. Safety in Mines Research Estab- 
lishment—Report n 172 July 1959 31 p. Interferometers of 
Jamin type are being made for use as methanometers in coal 
mines; description of their construction and tests made with 
6 different models to estimate their accuracy and suitability 
for underground use; accuracy is affected in certain conditions 
and knowledge of these conditions is necessary to obtain useful 
results. 


Layering of Firedamp in Longwall Workings, E.J.RAINE. 
Instn Min Engrs—Trans v 119 pt 10 July 1960 p 579-97; 
see also Colliery Guardian v 200 n 5153 Jan 21 1960 p 89-94. 
Formation, detection, removal and prevention of firedamp 
accumulation ; extraction of gas from working areas by strata 
drainage, in combination with effective roof control over face 
working will lessen chance of layers occurring, and _ this, 
together with reasonable standard of ventilation offers best 
solution to layering. 


Le captage du grisou 4a Liévin, R.LELEUX. Annales des 
Mines n 5 May 1960 p 231-46. Firedamp recovery at Lievin 
mine; methods of firedamp drainage by means of drillholes 
with cementation of annular space between wall of drillhole 
and inserted casing; selection of layers from which firedamp 
has to be removed; equipment used. 

Les gisements de gaz des bassins houillers et la prévision 
du dégagement de grisou, G.SCHNEIDER. Annales des Mines 
Apr 1959 p 191-218. Deposits of gas in coal basin and forecast 
of firedamp discharge; nature, origin, migration of gases, and 
general features of gas bearing strata; estimates of firedamp 
discharge by gross and analytic method; article is based on 
experience gained in Soviet Union. 

Methane, E.WHITE, A.WRIGHT. Colliery Guardian v 200 
n 5164 Apr 7 1960 p 367-75. Position, direction and frequency 
of drainage holes; underground dispersion of drained gases ; 
control of purity and quantity of gas; installation of water 
traps; pressure balance on parallel systems; instrumentation 
and analysis procedure; effect of by-pass operation on methane 
production; temporary and surface extractor installations ; 
effects of methane drainage on environmental conditions and 
composition of waste gases; introduction of electricity. 


On Coal Seam Gas and Gas Drainage in Taiheiyo Coal Mine, 
Kushiro, Hokkaido, S.SSATOO. Min & Met Inst Japan—J v 76 
n 861 Mar 1960 p 173-8. Methane content in exhaust gas is 
25 to 28m3?/ton of output; occluded gas in coal seam, speed 
of gas discharge, possible amount of methane for drainage, 
and composition of pure coal seam gas. 

Recherches sur la sécurité des explosits en présence de 
méthane, au charbon et au rocher, W.B.CYBULSKI. Revue de 
l’Industrie Minérale v 42 n 10 Oct 1960 p 831-56. Research 
on safety of explosives in presence of methane in coal and in 
rock; cut-off charge of shothole introduces visk of igniting 
methane; all explosives can ignite methane with small charges 
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in such cases; influence of hardness and strength of rock and 
stone dust on ignition of methane; thin layer of rock between 
shotholes and rock face gives protection against inflammation. 
English summary. 


Fires. Coal-Mine Fires and Gas and/or Dust Ignitions Since 
Enactment of 1952 Federal Coal Mine Safety Act, C.M. 
KEENAN. US Bur Mines—Information Cir n 7967 1960 9 p. 
Disaster potential from mine fires and gas and/or dust igni- 
tions in coal mines after 7144 yr under Federal Coal Mine 
Safety Act: tabulated data on mine fires, ignitions, injuries, 
and deaths. 


Controlling Mine Fires with High-Expansion Foam, J.NAGY, 
E.M.MURPHY, D.W.MITCHELL, US Bur Mines—Report In- 
vestigations n 5632 1960 28 p. High expansion foam contain- 
ing at least 0.2 oz of water/cu ft of volume is effective in 
controlling experimental underground coal, oil, or wood fires; 
some of fires were extinguished, but more of coal and wood 
fires were brought under enough control to permit direct 
attack with water or other extinguishing agent or loading 
hot material into cars. 


Dealing with Underground Fire at Argyll Colliery, H.BURT, 
J.LAWRIE. Instn Min Engrs—Trans v 119 pt 5 Feb 1960 
p 301-15 (discussion) 316-17; see also Colliery Guardian v 199 
n 5148, 5149 Dec 17 1959 p 598-8, Dee 24 p 623-8. Method of 
working, ventilation, and pumping; details of underground fire 
and fighting action; choice of sites and construction of seals; 
materials used for construction of seals. 


Etudes sur la combustion spontanée du charbon au fond, 
T.FURUYA. Revue de l’Industrie Minérale v 42 n 10 Oct 
1960 p 820-30. Studies on spontaneous underground combustion 
of coal; experience in Japan suggests that incidence of 
spontaneous combustion increases with greater depth in 
mining operations; plastic film found effective in preventing 
air leakage across waste; detection of gas content and tem- 
perature uses; experimentation on oxidation of coal. English 
summary. 


Fire Fighting Experiences, R.G.HEERS, W.K.DENNISON, 
Jr. Min Congress J v 46 n 7 July 1960 p 61-4. Fighting coal 
mine fire in Raton, NM, involved sealing operations which still 
left 28 million cu ft of air in mine; dry ice was not entirely 
effective because of cracks to surface; after completion of 
bypass entries, fire was confined to 400 by 600 ft area and 
then flooded. 


Formation and Movement of Foam Plugs for Mine Fire- 
fighting, E.T.LINACRE. Great Britain. Safety in Mines Re- 
search Hstablishment—Report n 182 Aug 1959 47 p. There is 
upper airspeed limit for adequate filling of roadway with 
foam, limit being 300 fpm for one net design; spraying rate 
is of secondary importance in ensuring adequate filling, as 
long as volume ratio of airflow and sprayed water is no more 
than critical amount, found to be 2000 in one set of conditions ; 
foam did not move satisfactorily in roadways rising more 
steeply than 1 in 10 or dipping more steeply than 1 in 5. 


Heat-Protection of Timber by Silicate-Based Coatings, E.T. 
LINACRE, D.H.JONES. Great Britain. Safety in Mines Re- 
search Establishment—Report n 178 Nov 1959 18 p. Procedure 
for assessing heat protection conferred on timber by compounds 
of sodium silicate, limestone dust, and sand, in conditions 
resembling those in large mine roadway fire; heat protection 
provided was little affected by omitting sand from coating 
compound or varying amount of moisture in timber and 
coating ; coating provided useful protection of specimen boards 
in experimental fire. 


Ignition of Gas by Impact of Light Alloys on Oxide-Coated 
Surfaces, D.RAE. Great Britain. Safety in Mines Research 
Establishment-—-Report n 177 Nov 1959 37 p. Ignition prob- 
ability from impact of alloy-capped cylinder of given mass 
depends mainly on height from which it is allowed to fall 
freely; relative incendivities of different alloys are compared 
by comparison of heights of fall which, for specified mass, 
give 50% ignitions; titanium gives gas ignitions as readily 
as magnesium, but sparking phenomena are different. 

Mine Fires in Northern West Virginia, W.O.BARNARD, Jr. 
Min Congress J v 46 n 3 Mar 1960 p 66-8. Incidence of fires 
found to increase in last decade; major causes are electrical 
short circuit on equipment, falls on power lines, belt fires and 
gob lines or outcrop fires; most fires occur in Pittsburgh seam 
due to head coal situation; direct and indirect methods of fire 
fighting. 

O nekotorykh faktorakh, vliyayushchikh na vozniknovenie 
podzemnykh pozharoy, V.I.YACHMENEV. Ugol v 34 n 9 Sept 
1959 p 53-5. Some factors influencing formation of under- 
ground fires; problem of self-ignition of lignite in mines of 
Chelyabinsk basin; methods of mining are main factor con- 
tributing to fires; retreat system of mining is recommended 
as well as increase of rate of mining not less than two or 
three times, as means of reducing fire hazard. 

Prevention of Accidents Due to Fires Underground in Coal 
Mines. International Labor Office Geneva 1959 48 p. General 
operating precautions for incombustible or fire resistant con- 
struction, combustible and flammable materials, machinery and 
plant, conveyor haulage, diesel locomotive haulage, cutting 
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burners, welding appliances and blowlamps, and naked light 
mines, organization for prevention, detection and fighting of 
fires, provisions applicable to mines liable to spontaneous 
combustion. 

France. Aspects statistiques de ]’exploitation des houilléres en 
1958. Revue de l’Industrie Minérale vy 41 n 11 Nov 1959 p 933- 
43. Statistical aspects of coal mining in 1958; 91,416,000 tons 
of raw coal yielded in 1958 58,898,000 tons of clean coal; 
statistics on performance of coal mines, roof supports and 
stowage, use of explosives, underground transportation, com- 
pressed air, power supply, and coal treatment. 

Coke sidérurgique et carbochimie dans le nouvel essor des 
Houilléres de Lorraine, Y.-MERIEL. Nature (Paris) n 3297 
Jan 1960 p 19-27. Role of coke and chemistry of coal byproducts 
in recent progress made at Houilléres de Lorraine; methods 
of hydraulic stowage used; ventilation and degassing; basic 
product carbonization; coke fluidization. 

Driving Stonedrifts of Medium Cross-Section in Hénin-Lié- 
tard Group of Nord and Pas-de-Calais Coalfield, E.HOUSSIN, 
R.SINGER. Inst of Min Engrs—Proe of Symposium July 1959 
p 91-118. Methods adopted to meet need for increased rate of 
advance of cross-cut drifting following regrouping of coal 
mines and ideas employed to reduce duration of various com- 
ponent operations of cycle of work; organization of work of 
drifting principal roads in rock and training of teams of 
men involved; loaders and other equipment adapted. 

Le Bassin d’Auvergne, R.LAUBIES. Revue de 1|’Industrie 
Minerale v 41 n 7 July 1959 p 562-78. Basin of Auvergne; 
mining activities and data on output of coal in different parts 
of basin. 

L’électrification et la mécanisation du fond dans les houil- 
léres francaises, R.COERUILLET. Revue de |’Industrie Minérale 
v 41 n 12 Dee 1959 p 985-1000. Underground electrification 
and mechanization in French coal mines; account for 1958; 
degree of electrification for all French coal mines in 1958 was 
59%; development of drum type coal cutter, hydraulie props 
and large diameter drilling machines; communications were 
not adequate; newly developed devices achieve safety of low 
tension supply systems (550 v) against electric shock. 

Les Houilleres du Bassin d’Auvergne, G.VIE. Mines et 
Metallurgie n 3530 July 1959 p 391-3. Coal mines of Auvergne 
basin; in 1959 expected output of coal was 1,210,000 tons; 
characteristics of coal, and mining methods in deposits of 
St-Eloy-La Bouble, Brassac, Messeix, and Champagnac (Can- 
tal). 

Gas Hazards. See Coal Mines and Mining—Firedamp; Coal 
Mines and Mining—Rock Bursts. 


Great Britain. See also Coal Mines and Mining—Subsidence; 
Coal Mines and Mining—Tunneling ; Coal Mines and Mining— 
Underground Transportation. 


Agecroft Colliery. Colliery Eng 37 n 439, 440 Sept 1960 
p 887-98, Oct p 426-42. In Prestwich area diamond drilling 
program indicates reserves of over 200 million tons of coal 
covering area of 4 sq mi; coal field is to be developed by 
horizon mining methods from new colliery being constructed 
on site of old Agecroft Pit; surface planning, reconstruction 
of old shafts, hoists and towers; coal preparation flow sheet 
and features of plant. 


Design and Construction of Main Roadway Junctions Under- 
ground, P.B.REES, W.A.TERRELL. Instn Min Engyrs—Trans 
v 119 pt 6 Mar 1960 p 3869-91, 1 plate. Influence of size and 
shape in design and construction; need and method for well 
balanced height to width ratio throughout junction to give 
symmetry of outline, uniformity of stress and loading condi- 
tions; different types of junctions involving use of side walls 
and girders, “right’’ and “yielding”? type arches and pre-cast 
concrete blocks; examples and costs of junctions. 

Die neuere technische Entwicklung im britischem Stein- 
kohlenbergbau, H.E.COLLINS. Glueckauf v 96 n 19 Sept 10 
1960 p 1173-98. New technical development in British coal 
mining industry; exploration of coal deposits, some of which 
are offshore; shaft sinking, mine hoists, mechanization of 
coal mining, props, stowing, use of explosives, hydraulic min- 
ing and transportation of coal, underground transportation, 
and surface facilities. 


Electrification at Ackton Hall Colliery, J.ELLIS. Colliery 
Guardian vy 201 n 5189 Sept 29 1960 p 365-70. Shaft which 
provides facilities for winding of men and materials, has been 
converted from steam to electrical power; ventilating equip- 
ment consists of 600 hp synchronous induction motor and 
control gear and 100 in. diam axial flow fan capable of ex- 
tracting 228,000 cu ft air/min; installation and operation of 
electric hoisting equipment. x 


Fast Moving Faces, F.FAIRCLOUGH. Min Engr v 120 n 2 
Nov 1960 p 71-84 (discussion) 84-8; see also Iron & Goal 
Trades Rev v 180 n 4795 June 10 1960 p 1309-11; Colliery 
Guardian v 201 n 5180 July 28 1960 p 89-94, (discussion) 
n 5183 Aug 18 p 208-4, 206. Design of power loaded faces: 
effects of multi shift working; new problems and possibilities 
of advancing large longwall faces at rates of from 20 to 30 
yd/wk; three shift working not only increases degree of 
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concentration of mine workings, but can also improve per- 
formance of individual coal faces to which it is applied. 


High-Speed Tunnelling Experiences in Yorkshire Collieries, 
W.LOMAS. Iron & Coal Trades Rev v 179 n 4767 Nov 27 
1959 p 951-5. Comparison of three methods used in three 
tunnels driven at rates of over 30 yd per week. 

Lea Hall Colliery. Colliery Guardian v 201 n 5179 July 21 
1960 p 81-7; see also Iron & Coal Trades Rev v 181 n 4803 
Aug 5 1960 p 295-9. Exploratory drill holes at Cannock Chase 
indicate that there are certain reserves of coal in 11 seams 
with average total thickness of 51 ft, amounting to 148,000,000 
tons; construction of new coal mine with 1,500,000 tons/yr 
production is planned; shafts were sunk through water bearing 
strata by using freezing process. 

Lea Hall Colliery. Colliery Guardian v 201 n 5185 Sept 1 
1960 p 255-8. Details of hoisting equipment; coal and waste 
handling equipment; mine has upeast and downcast shaft 
with one winder located at each, but there is provision for 
two winders at each shaft head; brake system, clutch, and 
speed control of hoist. 


Lea Hall Colliery. Engineer v 210 n 5456 Aug 19 1960 
p 308-11. National Coal Board project will develop virgin 
area of coal containing best Cannock Chase seams and will 
replace tonnage lost by exhaustion of collieries in older part 
of Cannock field; two new 130 ft deep shafts have been 
sunk and when it is fully extended some 23 mi of under- 
ground roadways will give access to 11 seams, with certain 
reserves of almost 148-million tons of coal; it is planned to 
produce up to 1,500,000 tons of coal per yr and, using exten- 
sive mechanization, give output of 43 4% ewt per manshift. 


Method of Working in Two-Feet Seam with 40 Per Cent 
Extraction, P,-HUTCHINSON. J Mines, Metals & Fuels v 8 n 4 
Apr 1960 p 18-20. Where coal being mined lies below indus- 
trial and residential area, extraction is limited to 40% of 
available coal; in thin seams, room and pillar system cannot 
be economically employed; special system of short longwall 
faces using scraper box device combines operations of coal 
getting and conveying; coal is mined by running scraper 
box along face in both directions. 

New Stubbin Reconstruction. Colliery Eng v 36 n 430 Dee 
1959 p 510-19, v 87 n 486, 487 June 1960 p 228-35, July 
p 276-82. Reconstruction of coal mine involved deepening of 
both shafts, construction of new pit bottom to deal with all 
of coal mine output, modernization of winding and surface 
arrangements, and provision of new coal preparation plant. 


Problems of Scottish Coalfield and Their Treatment, R.B. 
DUNN. Instn Min Engrs—Trans v 119 pt 10 July 1960 
p 598-611 (discussion) 611-12; see also Colliery Guardian 
v 200 n 5158 Feb 25 1960 p 208-10. Coal fields are located 
in carboniferous series; stratigraphically coal fields are pre- 
served in rift valley; problems include recognition of small 
faults, use of narrow gate conveyors on steep layouts, water 
bearing beds, coal face productivity and steep gradient seams; 
reaction of environment on miner and mining official; pattern 
for future development. 


Revised Plan for Coal, H.A.LLONGDEN. Iron & Coal Trades 
Rev v 181 n 4804 Aug 12 1960 p 341-53. Methods of producing 
cheap, clean coal necessary to assure future of coal industry 
in competition with oil and other energy sources; economic 
climate and outlook; review of coal mining machines, pow- 
ered support systems, remote control; methods of long-wall 
advancing and retreating; waste problem and thin seams; 
eden managerial, production, manpower, and materials 
control, 


Total Caving in Lancashire, Experiences at Clock Face Col- 
liery, J.ABBOTT. Tron & Coal Trades Rev v 181 n 4810 Sept 
23 1960 p 669-73. High transport efficiency was obtained by 
concentration of faces to convey coal to common loading 
station from where trains of coal are hauled to shaft by 
locomotive; high face efficiency has been achieved by mechan- 
ization and total caving; by use of power loading high degree 
of efficiency has been obtained on face side of conveyor. 


Haulage. See Coal Mines and Mining—Conveying; Coal Mines 


and Mining—Open Pit; Coal Mines and Mining—Underground 
Transportation. 


Health Hazards. See Coal Mines and Mining—Accident Preven- 


tion; Coal Mines and Mining—Dust Problems. 


Hoists. See Mine Hoists. 


Hydraulic. See also Coal Mines and Mining—Soviet Union. 


Gidravlicheskii sposob dobychi uglya-—-odno iz vazhneishikh 
sredstvy vypolneniya zadach, postavlennykh pered ugol’noi prom- 
yshlennost’yu v tekushchem semiletii, V.V.SHARAPOV. Ugol v 
34 n 3 Mar 1959 p 23-9. Hydraulic method of coal mining as 
major means to fulfill task of coal industry during current 
7 yr period; costs of hydraulic equipment is two times lower 
than that of mechanical; examples of design of hydraulie coal 
mines and their economy as compared with conventional coal 
mines. 


Proekt gidrorudnika s sutochnoi dobychei 20 BY, tie LeINs 
SURDUTOVICH. Ugol v 34 n 5 May 1959 p 27-31, Design of 
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hydraulic mine with daily output of 20,000 tons; mine field 
is 12 km by 2.5 km; there are 16 coal seams yanging in 
thickness from 0.7 to 1.2 m; it is expected that hydraulic 
mining will reduce costs by 15 to 20% and double efficiency of 
labor ; available reserves are sufficient for 45 to 50 yr of 
mining. 

Stroitel’stvo Yanovskogo Gidrorudnika, Yu.G.ABRAMOV. 
Ugol v 34 n 4 Apr 1959 p 8-12. Construction of Yanovskii 
hydraulic coal mine; design of system for hydraulic mining of 
four Donets anthracite seams, ranging from 0.55 to 1.48 m in 
thickness; mine field is 14 km by 1.4 to 1.7 km; expected 
daily output is 10,000 tons; indicated reserves of mine field 
are 120 million tons; recoverable reserves are 90 million tons: 
daily output per worker is 84 tons; cost of one ton of coal 
is 52 rubles. 


Voprosy otkrytoi gidrodobychi uglya, G.A.NUROK, V.A. 
BRITAREV. Ugol v 34 n 10 Oct 1959 p 16-19. Problems of 
hydraulic open pit coal mining; experience gained in open 
pits of Urals indicates that hydraulic mining of coal with 
high ash content, and consecutive washing allows utilization 
of low quality coal and non-mineable deposits. 

Hydraulic Equipment. See Coal Mines and Mining—Roof Sup- 
ports. 


Illinois. See also Coal Mines and Mining—Open Pit. 


Result of Foresight. Mechanization v 24 n 7 July 1960 p 54-6. 
Old Ben No 21, newest major deep shaft coal mine in Illinois, 
is located in 100 million ton reserve of metallurgical coal and 
has capacity of 15,000 tpd; coal is mined with 40 ton continu- 
ous boring machines which develop arched entry 7 ft high and 
13 ft wide in 9 ft seam; conveyor system units are suspended 
from mine roof rather than mounted on supports sitting 
on mine floor. 


India. Central Mining Research Station. J Mines, Metals & 
Fuels v 8 n 4 Apr 1960 p 21-5. Purpose of establishing Central 
Mining Research Station in India is to give maximum safety 
and health to workers and to improve mining methods and 
equipment so that coal mining efficiency can be improved; 
problems of mining thick seams are especially important and 
particular attention will be paid to methods of work; stowing 
and roof support; organization and projects of station. 

Coal Mining in Public Sector. J Mines, Metals & Fuels 
v 8 n 6 June 1960 p 15-19. Excerpts from Third Annual 
Report (1958-59) of National Coal Development Corporation, 
Ltd; production of coal from public sector mines, progress of 
development in new mines and other projects; power supply 
situation; drilling footage and drilling equipment; mining 
machinery and training of personnel. 

Indiana. Slope Development at Thunderbird, D.C.JONES. Mech- 
anization v 23 n 11 Nov 1959 p 61-3. Access to Indiana No. 6 
seam is provided by three slopes, one for coal and personnel, 
one for supplies, and third for return air and emergency 
escapeway; first two are semicircular and third is circular 
in cross-section ; equipment installaticn. 


Japan. Coal Mining in Japan, H.A.DONEGAN. Colliery Eng 
v 37 n 432 Feb 1960 p 60-3. Theoretical recoverable reserves of 
coal are over 20,000,000,000 tons as of Apr 1956; 796 coal 
mines produced over half million tons of coal in 1955; there 
is average issue of 1140 cu ft of methane per ton of coal; 
long inclined shafts are being replaced by vertical shafts; 
coal mine legislation and coal mine safety; under-sea mining. 


Kentucky. See Coal Mines and Mining—Open Pit. 
Laws and Regulations. See Mining Laws and Regulations. 


Loaders. See also Coal Mines and Mining—Conveying; Coal 
Mines and Mining—Cutter Loaders; Coal Mines and Mining— 
Mechanization. 

Experience Gained With New Underground Loading Ma- 
chine, H.Van DUYSE. Colliery Eng v 37 n 437 July 1960 p 304- 
9. Coal seams in Ruhr mine have average thickness of 1.5 m 
which is favorable to mechanized mining; waste is handled 
by means of automatic loader; waste is loaded from face into 
tub which is situated at rear of machine; speed of movement 
is 1.5 m/sec, height is 1.36 m; it is supplied with compressed 
air delivered by flexible hose with 37 mm diam. 

Experience With Hydraulic Loader, W.A.SUMMERS. Iron 
& Coal Trades Rev v 179 n 4770 Dee 18 1959 p 1117-24 (dis- 
cussion) 11124-6. 20 years in development of Huwood coal 
loading machine from rope hauled loader to one ‘powered 
hydraulically; details of its performance under varying con- 
ditions in Northumbrian coal field; notes on 18 installations. 


How to Choose Wheel-Mounted Loader. Coal Age v 65 n 3 
Mar 1960 p 116-18. Selection should be based on production 
required and productive ability of loader; important specifica- 
tions to study include bucket capacity, lifting capacity, bucket 
operating speed, engine power rating, physical size _and 
weight, and work and travel speeds; comparative specifica- 
tions for 2 to 244 yd units are included. 


Power Loading in South Wales and its Effect on Degrada- 
tion of Coal, G.V.STANDERLINE, S.I.EVANS. Min Engr 
vy 120 n 2 Nov 1960 p 119-36 (discussion) 136-9; see also 
Colliery Guardian v 201 n 5181, 5182 Aug 4 1960 p 121-7, 
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Aug 11 p 149-52. Testing of power loaders; shearer loader 
degrades coal more severely than plough; both machines were 
installed consecutively on same face; investigation of results 
obtained with various drums and drum speeds; in design of 
future drums it is recommended that consideration be given 
to lacing and density of picks, improving carrying capacity 
of drum by fitting proper paddles. 

Rezul’taty ispytaniya opytnogo obraztsa pogruzochnoi ma- 
shiny UP-2 v Chelyabinskom basseine, V.I.MEKHOVA. Ugo] 
v 34 n 2 Feb 1959 p 39-41. Results of testing experimental 
sample of UP-2 loader in Chelyabinsk basin: self propelled 
continuous loader is powered by hydraulic drive and is able to 
handle 120 tons of coal per hr. 


Maintenance and Repair. See also Coal Mines and Mining— 


Cutter Loaders. 


Mechanical and Electrical Maintenance at Netherlands State 
Mines, W.E.VAN OS, M.B.J.KNEEPKENS. Min Elec & Mech 
Engr v 41 n 478 Aug 1960 p 49-76. General conditions and 
development of coal tields; organization and performance of 
mechanical and electrical maintenance on surface and under- 
ground; costs and staffing specifications; policy of centralized 
repair work has reduced repair time, increased useful time 
of equipment and permits planned repair program; factors 
in replacement of equipment; standard and training of mainte- 
nance personnel. 


New Underground Shop Improves Maintenance. Coal Age 
v 65 n 10 Oct 1960 p 100-1. New, larger and improved main- 
tenance center is located underground at Mathies Coal Co, 
Finleyville, Pa, at junction of two main entries and employs 
31 specialists; it is responsible for all major rebuilding as 
well as shopwork required in day-to-day maintenance; shop 
is divided into major work areas, each of which is equipped 
to handle complete rebuilding of specific type of machine. 

Preventive Maintenance: Records Make Difference, R.W. 
GREER. Coal Age v 65 n 5 May 1960 p 102-6, 108. Forms 
showing breakdowns for each machine and reason of repair, 
time allocations for period, repairs effected, general condition 
of each machine through periodic inspection, general mainte- 
nance for period covered and summations of preceding items. 


Mapping. See Photogrammetry. 
Mechanization. See also Coal Mines and Mining—Conveying ; 


Coal Mines and Mining—Cutter Loaders; Coal Mines and Min- 
ing—Cutters; Coal Mines and Mining—Great Britain; Coal 
Mines and Mining—Loaders; Coal Mines and Mining—Roof 
Control; Coal Mines and Mining—Soviet Union; Coal Mines 
and Mining--West Germany. 


Australia’s Largest Walking Dragline for Leight Creek 
Coalfield. Min & Chem Eng Rev v 53 n 1 Oct 15 1960 p 61. 
New dragline is capable of digging to depth of 140 ft and 
dumping to height of 100 ft at reach of 220 ft in 60 sec; 
production of coal is expected to increase from 700,000 to 
2,000,000 tons/yr. 


Beschaffenheit, Pruefung und Beurteilung hochfester Hobel- 
und Foerdererketten fuer den Bergbau, W.SCHAEFER. Glueck- 
auf v 96 n 9 Apr 23 1960 p 550-62. Quality, testing, and eval- 
uation of superstrong planer- and conveying chains in mining; 
development of highly strong chains and their testing in coal 
mines. 


Coal Face Mechanization, R.F.LANSDOWN. Iron & Coal 
Trades Rev v 180 n 4786 Apr 8 1960 p 797-804, (discussion) 
n 4790 May 6 p 1087-8. Progress of coal face mechanization ; 
experiences gained; future course will involve longer faces, 
faster face advance, and adequate coal clearance; new high 
capacity machine is required for longwall working in seams 
over 2 ft 9 in. thick; powered supports must be applied wher- 
ever possible. 


Emploi du scraper aux Charbonnages de Monceau-Fontaine, 
J.M.CASTIN. Annales des Mines de Belgique n 4 Apr 1960 
p 293-312. Use of scraper at coal mine of Monceau-Fontaine; 
performance of scraper during stowage; use of scraper, as 
means of transportation in galleries and along face and as 
loader; use of scraper planer. 


Experience with Power-Loading and Self-Advancing Supports 
in Northumberland Colliery, J.T.HARDING, R.R.G.P.JACK- 
SON. Instn Min Engrs—Trans v 119 pt 6 Mar 1960 p 343-56 
(discussion) 357-60. Historical review, layout of longwall face, 
support system and associated equipment; power loading with 
record of experience gained with Anderton shearer loader ; 
operation of machine and self-advancing supports; safety and 
health; economics and efficiency; advantages and disadvan- 
tages of self-advancing supports. 

Factors Affecting Choice Between Continuous Miners and 
Conventional Equipment, W.F.DIAMOND. Min Congress J 
v 46 n 7 July 1960 p 24-7. Adaptability of available machines 
to seam conditions throughout area to be worked; considerable 
thickness variations or presence of heavy partings would 
favor use of conventional equipment; effect of haulage, ven- 
tilation and roof support problems, and study of costs. 


Failures and Successes in Coal-Face Mechanization in Highly- 
Mechanized Area, J.C.STEWART, E.B.PARK. Instn Min Engys 
—Trans v 119 pt 5 Feb 1960 p 322-33 (discussion) 334-6; see 
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also Colliery Guardian v 199 n 5150 Dec 31 1959 p 655-62; 
Tron & Coal Trades Rev v 180 n 4773 Jan 8 1960 p 75-6. 
Experience with use of Meco-Moore cutter loaders at Brook- 
house coal mine, Anderton shearer loader at Firbeck coal 
mine, Gloster Getters at Brookhouse and Thurcroft coal mines, 
compressed air Meco-Moore cutter loaders at Maltby coal mine, 
Huwood slicer at Dinnington coal mine, and trials with A.B. 
Trepanner. 


Fifty Years of Progress in Mining-Mechanical Engineering, 
A.E.CROOK. Min Elec & Mech Engr v 40 n 471 Jan 1960 
p 199-224. Recent developments in British coal-face mechaniza- 
tion, compressed-air apparatus, hydraulics, scraper-chain con- 
veyors, belt conveyors, locomotives, pumping and ventilating 
plants, automatie and safety developments in hoisting ; methods 
and trends in coal preparation in Britain. 


Large Coal From Thin Seams, L.J.MILLS. Iron & Coal 
Trades Rev v 180 n 4772 Jan 1 1960 p 17-23. Problems of 
economically mining seams under 3 ft of thickness; face room 
and rate of advance per day, conveyors, communications, 
supervision, ripping and stable holes; choice of power loading 
machines is influenced by effects of reduced working height; 
experiments with midget miner, Huwood intermediate-height 
seam slicer and Anbauhobel. 


Mecanisation de labatage en gisement pente, J.PEAN, 
BINAUT, BOULANGER, CASSINI. Revue de 1]’Industrie Min- 
erale v 41 n 6 June 1959 p 486-508. Mechanization of mining 
in steep seams; dips of seams are higher than 35°; mining 
machines are equipped with two rotating cutters and can be 
installed in slanting coal faces where roof can remain unsup- 
ported; ram plough is utilized for breaking coal along coal 
face; difficulties of complete mechanization. English summary. 


Mechanical Mining in Some Bituminous Coal Mines. Progress 
Report 9: Face Haulage, J.J.SHIELDS, J.J.DOWD. US Bur 
Mines—Information cir n 7978 1960 106 p. Methods of face’ 
haulage used with various types of continuous mining ma- 
chines, mobile-loading machines, and track-mounted equip- 
ment under varying roof and bottom conditions and in coalbeds 
of varying thicknesses; detailed studies of face haulage meth- 
ods made at 13 mines in Pennsylvania, West Virginia, Ohio, 
and Illinois. 


Mechanisation at Coal Cliff Colliery. Colliery Eng v 37 n 
438 Aug 1960 p 347-51. Mine in New South Wales has projected 
output of 4000 tpd; steel and prestressed concrete roof sup- 
ports and roof bolts are used on main drifts; roof support 
throughout mine is by timbering and wedge type roof bolts; 
face ventilation is effected by axial flow fan with 27 in. 
diam; main ventilation fan is two stage 120 in. diam. 


Mechanisation in Strip Mining of Coal in USA, L.WALTER. 
Colliery Eng v 87 n 434 Apr 1960 p 138-45. Advantages of 
wheel excavator; mechanization of stripping methods, over- 
burden blasting, loading coal, preparation, raw-coal handling, 
and coarse-coal preparation; magnetite recovery system; 
cleaning fine sizes with launders; hydraulic disposal of refuse ; 
product quality. 


Mechanization at Whitehill Colliery, J-HISLOP. Iron & 
Coal Trades Rev v 181 n 4801 July 22 1960 p 191-201 (dis- 
cussion) 201-2. Installation of 125 hp Magnamatic shearer 
loader has enabled increased output to be obtained from two 
faces where three would normally have been required; to 
increase efficiency maximum machine operating time must be 
achieved; this may be attained by having facelines of optimum 
length; use of self advancing supports would reduce time and 
manpower ; size of product shows overall improvement. 


Mechanization of Thin Seam at North Warwick Colliery, S. 
PITCHFORD. Iron & Coal Trades Rev 180 n 4787 Apr 15 
1960 p 855-62. Introduction of low capital cost project in seam 
with working height of 26 in. involving use of flight loaders, 
and subsequently Huwood ML 6 hydraulic loader; operational 
efficiency and size of product with ML 6 are compared favor- 
ably with results obtained by hand loading. 


Novaya mashina dlya_ gidrotransporta, I.V.MAKAROV, 
E.M.SHPARBERG. Ugol v 34 n 11 Nov 1959 p 29-30. New 
machine for hydraulic transportation ; hydraulic AZVI machine 
for loading coal and dirt into h-p pipe lines is able to work at 
head of 500 m of water; machine handles 54 tons of coal or 
87 tons of rock per hr at solid to water ratio of 1:5. 


O proektakh kompleksnoi mekhanizatsii i avtomatizatsii 
ugol’nykh shakht, Yu.V.KOZIN, L.V.GRINSHPUN. Ugol v 34 
n 8 Aug 1959 p 82-9. Design of complex mechanization and 
automation in coal mines; project of modernization of Poly- 
saevskaya mine in Kuznetsk basin and mine 101 in Karaganda 
basin; automatic and remote control of conveyors, loaders, 
handling of mine cars, waste disposal, power plants, ventila- 
tion, and sampling of coal. 


Power Loading in East Midlands, J.SHELDON. Iron & 
Coal Trades Rev v 180 n 4779, 4780 Feb 19 1960 p 411-17, Feb 
25 p 461-9. Problems confronting further expansion of 
mechanization are reduction of small size coal and econcentra- 
tion of production efficiency at coal face; development trends 
of phases of face mechanization; methods used include use of 
Anderton shearer loaders, Muschamp, and BJ-D and Trepan 
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Shearers; mechanization of stable holes and ripping ; remote 
control of roof support systems ; methods of mining thin seams. 


Productivity of Continuous and Conventional Mining Equip- 
ment, R.L.ANDERSON. Min Congress J v 46n 5 May 1960 p 
38-43. Coal production from continuous mining machines has 
grown from 8,000,000 tons in 1952 to 70,000,000. tons in 1959 ; 
on average at 45 mines operating 100% continuous mining 
was 13 tpd/man; total production of bituminous coal _and 
lignite in 1958 was 410 million tons and average productivity 
for all mines was 11.33 tpd/man. 


Use of Hydraulics for Mechanical Apparatus Near Coal- 
Face, A.E.CROOK. Instn Min Engrs—Trans v 119 pt. 3 Dee 
1959 p 173-84. Original of paper indexed in Engineering In- 
dex 1959 p 233 from Colliery Guardian Feb 26 1959. 

Versuche zur Verbesserung der Kornzusammensetzung der 
Rohkohle bei vollmechanischer Gewinnung auf der Schachtan- 
lage Fuerst Leopold-Baldur, G.WILDE. Glueckauf v 96 n 14 
July 2 1960 p 853-63. Experiments with improvement of 
granular composition of coal produced in entirely mechanized 
Fuerst Leopold-Baldur mine; modification of cutters to reduce 
amount of coal below 10 mm diam. 


Methane. See Coal Mines and Mining—Firedamp. 


Nyasaland. Geology of Livingstonia Coalfield, W.G.G.COOPER, 
F.HABGOOD. Nyasaland Protectorate—Geol Survey—Bul n 11 
1959 51 p, 2 maps, 6 plates. Coal occurs in rocks of Lower 
Karroo age, Karroo formation being entirely separated 
from surrounding country by major faults; Karroo system 
can be subdivided into six subdivisions ; unconformity is found 
between Karroo system and underlying Mafing system; no 
reliable estimate of reserves of workable coal can be given 
because of extreme lateral variation in coal quality; uranium 
occurrences in district. 

Ohio. Directory of Producing Coal-Mine Operators Reporting 
Quarterly in 1958. Ohio. Dept Indus Relations—Division Labor 
Statistics 1959 p 47-132. Directory includes name and address 
of operator, location of mine, method of production, and 
data on coal disposition. 


Open Pit. See also Coal Mines and Mining—Accident Preven- 
tion; Coal Mines and Mining—Blasting; Coal Mines and Min- 
ing—Costs; Coal Mines and Mining—Hydraulic; Coal Mines 
and Mining—Mechanization. 


Badgett Beats Waterlogged Cover in Western Kentucky. 
Coal Age v 65 n 2 Feb 1960 p 128-34. Long range planning of 
overall pit operations to take full advantage of dip of coal 
bed and close attention to day-to-day problems provide foun- 
dation for successful stripping in water soaked flat areas; 
levees built from spoil protect pit from floods; airplane type 
tires on coal haulers reduce time costs. 


Breaking Overburden at Today’s Strip Mines. Coal Age v 
65 n 5 May 1960 p 94-8. Review of drilling methods and 
hole patterns, in using breaking media; seismic analysis helps 
in studying overburden consolidation; vertical drilling is 
favored in higher banks, and horizontal drilling for thinner 
cover; ammonium nitrate-oil mixtures continue to lead as 
breaking medium; typical drilling and shooting patterns in 
various conditions; roundup of drill performance. 


Deep Stripping in Future in Illinois, G-H.UTTERBACH. 
Illinois. Min Inst—Proc Oct 1959 p 68-76. Success of deep 
stripping can be measured by industry’s ability to move larger 
quantities of overburden greater distance at lower cost per 
yd; there are three cardinal factors that affect achievement of 
that objective: drilling overburden, blasting, and stripping. 


Developments in Equipment Used for Overburden Removal 
and Coal Winning in Brown Coal Industry, H.C.G.RODGERS, 
J.M.ALEXANDER. Australasian Inst Min & Met—Proec n 194 
June 1960 p 127-285. Excavator developments, typical methods 
of operations, together with examples of actual machines using 
these methods; utilization of belt conveyers; development of 
movable belt conveyors which use mechanical conveyor shifting, 
high belt speeds, and flexible high strength belts. 


Draglines Pace Flexible Thin-Seam Stripping. Coal Age v 
65 n 8 Aug 1960 p 88-90. Employing 12- and 6-yd draglines 
as major stripping units in two pits, Copperhead Coal Co 
recovers 1000 tpd from Ohio No. 5 and 6 seam, using big 
bulldozers adds flexibility to operations; stripping units remove 
overburden on top seam without aid of explosives but nitrate 
oil mixture is required to break material on lower seam; 
both draglines employ ket cut system of handling overburden. 


Improved Techniques Permit Deeper Stripping, J.W.HUNT. 
Mechanization y 24 n 4 Apr 1960 p 65-7. Combination of verti- 
cal and horizontal drilling is used in Pennsylvania; nitrate 
prills are used for blasting ; equipment used for overburden re- 
moval, loading, and haulage: ditch cut below coal and filled 
with sandstone helps drainage; maintenance and supervision. 


Introduction to Planning of Development of Brown Goal 
Open Cuts of State Electricity Commission of Victoria, E.D.J. 
STEWART. Australasian Inst Min & Met—Proc n 194 June 
1960 p 17-56, map. Coal resources of Latrobe Valley include 
over 30,000,000 tons of coal suitable for open cutting; nature 
and importance of various factors affecting planning of devel- 


Pennsylvania. 


Pillar Extraction. 
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opment .of resources; selection of new fields; coal properties ; 
overburden removal. 


Opredelenie osnovnykh parametrov transportnoi sistemy ot- 
krytoi razrabotki pri  pomoshchi nomogramm, S.V.DEN. 
Ugol v 34n 7 July 1959 p 22-4. Determination of basic param- 
eters of open pit transportation system by means of nomo- 
grams; graphic solution of transportation problem when min- 
ing is conducted with blasting and without blasting, taking 
into account geological and mining conditions. 


Peabody Orders Record Breaking Stripping Shovel for Ken- 
tucky Mine. Min Congress J v 46 n 4 Apr 1960 p 83. Strip- 
ping shovel to be built by Bucyrus-Erie Co, will be machine 
with dipper capacity of 115 cu yd, dumping height of 150 ft 
and dumping radius of 212 ft, and capable of removing over 
100 ft of overburden at rate of 36,000,000 cu yd per annum; 
machine will be supported by hydraulic cylinders which can 
be independently operated to keep machine level; one operator 
will control machine. 


Power Mine and Coal for Montrose Station, J.R.JONES. 
ASME—Paper n 59-PWR-3 for meeting Sept 28-Oct 1 1959 8 
p. Equipment and operation of Peabody Coal Co, Chicago, Il, 
which supplies coal to one customer—Montrose Station of 
Kansas City Power & Light Co; open pit type mine located 
in Henry County, Mo, near town of Montrose; notes on coal 
seams, electrical supply, stripping equipment, pit operation, 
coal loaders, coal transportation, hoppers at generating sta- 
tion, laboratory facilities, etc. 

Prefabricated Plant Aids Contract Stripper, J.W.HUNT. 
Mechanization vy 24 n 5 May 1960 p 46-8. West Virginia mine 
produces high quality coal from 42 in. Sewell seam; mine is 
designed to produce 125,000 tons/yr by contour mining; opera- 
tions are carried out by contract stripper delivering coal to 
company’s preparation plant where coal is hand picked, 
crushed, and sized. 

Selection of Power Source For Coal-Stripping Equipment, 
G.C.BARNES. Mechanization v 24 n 7 July 1960 p 61-3. Strip 
mining operations are classified as short term, large long-life, 
and intermediate class mines; requirements and application of 
equipment to each type of operation; diesel and electric equip- 
ment are compared with respect to maintenance costs, fuel 
and parts storage, energy supply costs, resale value and de- 
pendability. 

Special Equipment, Three-Step Preparation Mark Two-Seam 
Stripping at Vogue Mine, A.E.FLOWERS. Coal Age v 65 n 10 
Oct 1960 p 76-82. Vogue mine, Madisonville, Ky, employs 
special drills, mechanical tamper and buffer shooting for effec- 
tive bank preparation; to handle two-seam stripping job, 14 
yd dragline is employed in one pit and 33 yd shovel plus 6 yd 
rock interval shovel in second pit; preparation plant processes 
11,000 tpd including three step jigging, clean coal crushing, 
dewatering, and oil treating. 


Strip Spotlight, W.A.McCURDY. Mechanization v 24 n 7 
July 1960 p 49-52. Bituminous coal and lignite output mined 
by open pit methods in United States reached 30.0% of total 
output in 1959; data on auger and strip production for 1959; 
production by states; field testing of prototype model of rotary 
overburden drill designed for drilling holes up to 30° off verti- 
cal; latest developments in blasting, handling overburden, 
coal loading, and haulage. 


Stripping Coal From Four Seams, J.W.HUNT. Mechanization 
v 24 n 9 Sept 1960 p 61-4. Overburden removal with draglines 
at mines of Maple Hill Coal Co in Pennsylvania makes profita- 
ble contour mining of four seams possible: seams are 38, 28, 24- 
36, and 30 in. thick; mines produce 200,000 tons/yr of medium 
volatile coal; coal from pits is loaded by diesel powered 
shovels in 15 ton trucks; blasting, loading and haulage, prep- 
aration and shipping, operation and maintenance of mine. 


See also Coal Mines and Mining—Open Pit. 


Atlas of Pennsylvania Coal and Coal Mining—1. Bituminous 
Coal, G.F.DEASY, P.R.GRIESS. Pennsylvania State Univ— 
Mineral Industries Experiment Station—Bul 73 1959 68 p, 
map. Bituminous coal fields and selected seams; composition 
and heat value of bituminous coal; employment and labor, 
mines, mining methods, and accidents, production and ship- 
ment, of coal by bituminous coal mining industry: cumulative 
stripped bituminous coal lands of Pennsylvania. 


Mine of Tomorrow—Today, D.C.JONES. Mechanization v 
24 n 3 Mar 1960 p 43-6. Moss No. 3 is designed to produce 
24,000 tons of clean coal daily; mine plant layout, power, 
ventilation, drainage and safeiy; production statistics, main- 
tenance, and communications. 


Extracting Final Stump in Pillars and Pillar 
Lifts with Continuous Miners, R.W.STAHL. US Bur Mines— 
Report Investigations n 5631 1960 138 p. Study confined to 
pillaring with continuous mining machines and to mines where 
total extraction is practiced; piliaring can be done at reason- 
able cost and safely, as proven at many mines where complete 
extraction is practised and enviable cost and accident records 
are maintained. 


Pillaring Operations with Continuous Mining Machines Un- 
der Bumping Conditions, W.NORRIS, Jr. Min Congress J v 
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46 n 3 Mar 1960 p 41-8. Technique which alleviates bumping in 
several coal mines operated in West Virginia; block system 
employed; heavy cover, great variation in horizontal stresses 
and numerous faults contribute to bumping; pumping partly 
obviated by barrier pillar extraction operation in which three 
rooms on 75-ft centers are driven into ends of blocks next to 
pillared area. 


Pipe Lines. See Coal Mines and Mining—Stowage. 

Planers. See Coal Mines and Mining—Cutters. 

Power Supply. See Coal Mines and Mining—Electric Power. 
Props. See Coal Mines and Mining—Roof Supports. 
Pumps. See Coal Mines and Mining—Drainage. 


Radio Communication. See Coal Mines and Mining—Communica- 
tion Systems. 


Remote Control. Die Betriebsfernueberwachung bei der Monopol 
Bergwerks-GmbH, D.E.WENDT, A.GRUEMMER. Glueckauf v 
95 n 18 Aug 29 1959 p 1129-35. Remote control of mining by 
Monopol Bergwerks-GmbH; principles and planning of mine 
control; details of remote control facilities; auxiliary com- 
munication. 


Produktivitaetssteigerung im Steinkohlenbergbau unter be- 
sonderer Beruecksichtigung der Fernwirktechnik, W.BELLING- 
RODT. Glueckauf v 95 n 25 Dec 1959 p 1567-9. Increase in 
output in coal mining industry with special consideration of 
remote control; examples of underground and surface facilities 
for remote control and telecommunication. 26 refs. 


Research. See Coal Mines and Mining—Accident Prevention. 


Roadway Supports. Roadway Supports in Mines, A.D.McLUKIE. 
Iron & Coal Trades Rev v 180 n 4778 Feb 12 1960 p 343-9 (dis- 
eussion) 349-50. Consumption of supports and economics in- 
volved; types of supports used and their characteristics ; trials 
with four types of yielding arch were not as satisfactory as 
expected; timber arches and continuous supports; floor bolting 
and double packing; arch offering uniform resistance is under 
investigation. 


Some Experiments in Roadway Support, J.G.HIND. Instn 
Min Engrs—Trans v 119 pt 10 July 1960 p 613-26. Global cost 
of roadway support; amount of compression of slusher-built 
gate-side packs and related roof pressure were measured by 
pack compression gage and pack dynamometer; use of support 
incorporating controlled yield is beneficial; floor lift can be 
reduced by preventing penetration of floor by supports; limita- 
tions of floor bolting. 


Roadways. See Coal Mines and Mining—Corrosion. 
Rock Bursts. See also Coal Mines and Mining—Rock Pressure. 


Die Untersuchungen der Forschungsgemeinschaft Neumuehl 
in dem gebirgsschlaggefaehrdeten Floez Girondelle. Glueckauf 
v 96 n 7 Mar 26 1960 p 377-450, 1 plate. Investigations con- 
ducted by Neumuehl Society for Scientific Research for Study 
of Rock Burst Hazard During Mining of Girondelle Coal Seam 
—Pt 2—Results of Investigation; following group of papers 
included: Determination of Drill Hole Deformations, Con- 
vergence, and Pressure of Stowing by Means of Electric Re- 
mote Controlled Measuring Device, E.,LBRAENDLE, G.HOLTZ, 
378-89 ; Rock Mechanical Investigations and Basis for Determi- 
nation Rock Pressure According to Deformation of Drill Holes, 
G.EVERLING, 390-409; Pressure on Coal Seam and on Stow- 
ing, O.JACOBI, 409-18; Deduction of Regularities from Meas- 
urement of Pressure and Convergence in Pneumatic Stowing, 
O.JACOBI, G.HOLTZ, 419-28; Change in Strain Within Radius 
of Action of Mining Working, G-EVERLING, 428-34; Stress in 
Wall Rock in Coal Mines with Stowing, G.SSONNTAG, 434-40; 
Results of Investigation in Neumuehl Mine, Contribution to 
Study of Rock Mechanics, HLHOFFMANN, 440-50. Pt 1 in- 
dexed in Engineering Index 1956 p 200 from Mar 31 1956 
issue. 


Experimental Study on Coal Pulverization and Gas Emission 
in Moment of Outbursts of Gas and Coal, T.KKUROIWA, T. 
TASHIRO. Min & Met Inst Japan—J v 76 n 862 Apr 1960 p 
227-32. Apparatus and experimental procedures; fine particles 
of coal were compressed with methane at various pressures ; 
results show relationship of pulverization to gas emission dur- 
ing outbursts occurring at different pressures. 

La desorption naturelle des charbons, son application 4 la 
prévention des dégagements instantanés et a l’explication de 
leur mécanisme, J.SOMNIER. Revue de l’Industrie Minérale v 
42 n 9 Sept 1960 p 776-84. Natural desorption of coal; its 
application to prevention of gas outbursts and to explanation 
of their mechanism; tests were made on average volume and 
pressure of free gas in coal in coalface until outburst of gas 
was observed; in order to guard against gas outbursts method 
of large diameter relief holes behind strong collar of rock or 
coal should be adopted. English summary. 


Outbursts of Coal and Gas, S.M.KOLAY. J Mines, Metals & 
Fuels v 7 n 10 Oct 1959 p 14-16. Causes of outbursts; presence 
and development of gas and stresses in coal as factors in 
outbursts; recognition and prevention of outbursts. 


Rock Dusting. 
Rock Pressure. 


See Coal Mines and Mining—Dust Problems. 
See also Coal Mines and Mining—Rock Bursts. 
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Der Spannungszustand im unverritzten Gebirge, G.EVER- 
LING. Glueckauf v 96 n 19 Sept 10 1960 p 1199-1202. State of 
strain in undisturbed rock; old and new approach to rock 
mechanics around underground workings. 30 refs. 


Internationaler Kongress fuer Gebirgsdruckforschung in 
Paris 1960, H.WOEHLBIER. Bergbauwissenschaften v 7 n 16 
Aug 20 1960 p 417-30. International Congress on Rock Pres- 
sure in Paris in 1960; subjects considered were roof supports, 
model experiments, rock properties, underground measuring 
devices and methods, observations and measurements in cross- 
roads and along face, and influence of mining method on be- 
havior of rock and on rock bursts. 


Metodika i tekhnika gornogo davleniya v modelyakh iz 
ekvivalentnykh materialov, V.I.LBARANOVSKII, E.G.SARA- 
TOVSKII. Ugol v 34 n 7 July 1959 p 37-8. Methods and tech- 
niques of measuring rock pressure on models prepared of 
equivalent materials; design and use of microdynamometer 
for measuring pressure in model; mixture of sand and optically 
active material on gelatine-glycerine base is used as equivalent 
of rock. 


O gornom davlenii vy vertikal’nykh vyrabotkakh, Yu.A. 
ONISHCHENKO. Ugol v 34 n 9 Sept 1959 p 36-40. Rock pres- 
sure in vertical workings; results of study of 127 shafts in 
Donets basin indicate that collapsing was mainly caused by 
mechanical properties of rocks, gravitational force, inflow of 
water, blasting and possibility of displacement of separated 
lumps of rock; basie formula for calculation of rock pressure 
considers phenomenon as slumping prim; calculation of tem- 
porary and permanent supports. 


O nekotorykh voprosakh razvitiya teorii gornoge davleniya, 
A.D.PANOV. Ugol v 34 n 3 Mar 1959 p 50-8. Some problems 
of evolution of theory of rock pressure; basic theoretical 
aspects of rock pressure problem from viewpoint of solution 
of plane problem of elasticity theory. 


Physical Properties of Coal-Measures Rocks Under Tri-Axial 
Pressure, T.HORIBE, R.KOBAYASHI. Min & Met Inst Japan 
—J v 76 n 863 May 1960 p 301-4. Physical properties of ex- 
treme soft coal measure rocks are tested; elastic coefficients of 
rock are affected by confining pressure, especially Poisson’s 
number has tendency to decrease as both confining and axial 
pressures increase; Poisson’s number should be taken as func- 
tion of external forces acting on it; rock used show extreme 
plastic behaviors even at low confining pressure of 30kg/em®. 

Strain in Rocks in Relation to Mine Openings, C.L.EMERY. 
Min Engr (formerly Instn Min Engrs—Trans) v 120 n 1 Oct 
1960 p 54-9 (discussion) 59-61; see also abstract in Colliery 
Guardian v 200 n 5168 May 5 1960 p 509-11. Superincumbent 
and tectonic loads; techniques of measurement; effects of 
geometry, prestress, relaxation and dilatancy on mine struc- 
ture. 


Support Loads at Coalface, J.D.JENKINS, ISTOREY. Col- 
liery Guardian v 201 n 5186 Sept 8 1960 p 267-71. Results of 
investigations of loads on face supports in coal mines; prop 
loads on totally caved faces only were considered because 
relatively simple distribution along face is more amenable to 
detailed analysis; load differential between different types of 
supports; pack loads and convergences ; measuring techniques. 

Ueber den Ablauf von Bewegungsvorgaengen im Hangenden 
eines bergmaennischen Abbaus, H.SPICKERNAGEL. Bergbau 
Archiv v 21 n 3 1960 p 1-23. Development of movement proc- 
esses in hanging wall of underground working; geological and 
mining conditions without stowing; selection of underground 
points of observation and method of measurement; process of 
roof subsidence and horizontal displacement at coal face. 


Untersuchungen ueber den Zusammenhang zwischen dem 
Gang der Kohle und der Konvergenz des Nebengesteins, R. 
FLAKE. Glueckauf v 95 n 14 July 4 1959 p 857-74. Investiga- 
tion of dependence between yielding of coal seam and con- 
vergence of country rock; installation of measuring devices to 
measure underground pressure; evaluation of geological and 
mining factors and their influence on yield of coal during min- 
ing. 28 refs. 

Use of Pack Dynamometers, N.J.PRICE, N.MAY. Colliery 
Eng v 37 n 439, 440 Sept 1960 p 379-82, Oct p 438-42. Dyna- 
mometer set on floor of pack records anomalously high pres- 
sures; these recording errors are mainly related to ratio of 
pack height of dynamometer and to compressibility of pack and 
of instrument; errors of from 40% to over 100% greater than 
true pack pressure may be incurred; errors are reasonably 
small when dynamometer is buried in floor. 

Roof Bolting. See Coal Mines and Mining—Roof Supports. 


Roof Control. Bonding Coal Mine Roof, E.R.MAIZE. Rocky 
Mountain Coal Min Inst—Proe for meeting June.28-30, July 1 
1959 p 47-9. Roof bonding tests conducted with epoxy resin and 
polyester resin; procedure for injection of resin; all tests were 
conducted with very crude equipment; ultimate efficiency of 
bonded strata is yet to be determined. 


Caving of Rigid Roof Strata, V.STUNYA, C.MEYER. Col- 
liery Eng v 37 n 435 May 1960 p 208-17. Experiments per- 
formed in Spain with caving very rigid roof strata, at same 
time maintaining adequate system of support for rest of work- 
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ings; caving longwall advancing on strike, to rise and to dip 
were tested; requirements of good caving and safe longwall 
working. 

Roof Control With Continuous Miners, J.C.-OLZER. Mechani- 
zation v 23 n 12 Dee 1959 p 57-8. Advantages of continuous 
mining; method of installing roof bolts; experience gained at 
Ireland Mine, where Pittsburgh No. 8 coal seam is mined. 


Steinfall auf den Schachtanlagen des Bergamtsbezirks Essen 
1, F.MICKLINGHOFF. Glueckauf v 95 n 8 Apr 11 1959 p 
433-53. Falling roof in mines of mining district Essen 1; 
causes and character of major roof falls; falls in drifts under 
conditions of different dip, ranging from steep to flat; falls 
of small magnitude; control measures. 


Use of Sonic Techniques in Exploring Coal-Mine Roof Strata: 
Progress Report, C.E.MONGAN, Jr, T.C.MILLER. US Bur 
Mines—Report Investigations n 5617 1960 15 p; see also Min 
Congress J v 46 n 10 Oct 1960 p 35-8. System of generating 
beam of sound waves with view of inferring nature of material 
traversed by waves and presence of interfaces or obstacles in 
medium; experiments show that signal could easily be passed 
through 57 in. material; attenuation increases rapidly with 
frequency; advantages of two transducer system with low 
frequency, short pulse length, and higher power characteristics. 


Vermiculite in Coal Mines, H.WRIGHT. Iron & Coal Trades 
Rev v 181 n 4802 July 29 1960 p 231-40 (discussion) 240-1. 
Problems associated with large roof cavities, both with regard 
to support and gas accumulation can be solved by using 
vermiculite concrete; its advantages are lightness, ease of 
concrete mixing, ease of handling concrete and incombustibil- 
ity; concrete seems to absorb subsequent strata movement 
without distortion of supports; case where vermiculite con- 
crete was used for filling roof falls; further uses suggested. 


Roof Supports. See also Coal Mines and Mining—Rock Pressure. 


Application of Self-Advancing Supports at Newstead Col- 
liery, H.COOPER. Ivon & Coal Trades Rev v 180 n 4782 Mar 
11 1960 p 569-73. Trials carried out to study load characteris- 
tics and behavior of hydraulic medium; roof control was estab- 
lished with aid of new supports, which has intensifying fea- 
ture to enable setting loads per unit to be varied between 
20 and 100 tons; hydraulically loaded cantilever bars, control 
newly exposed roof. 


Betriebserfahrungen mit hydraulischen Ausbaurahmen bei 
der Niederrheinischen Bergwerks-AG., H.MERKEL, G.KECK. 
Glueckauf v 95 n 17 Aug 15 1959 p 1057-66. Experience with 
hydraulic prop sets in Niederrheinische Mining Co. 

Development of Light-Weight Steel Roof Bars for Use at 
Roadheads, E.M.LOXLEY, D.WATERHOUSKE, B.J.NIELD. 
Great Britain. Safety in Mines Research Establishment—Report 
n 173 Dee 1959 70 p. Symmetrical double-flanged sections are 
essential if steel roof bars are to be made of adequate strength 
and as light in weight as possible; multi-web sections are re- 
quired if bar stability is to be achieved; importance of stabil- 
ity increases as section weight decreases; two double-flanged, 
double-webbed sections developed and shown to be suitable 
for roadhead roof bars. 


Die Anwendung der Holzmauerung beim Ausbauen grosser 
Raeume unter Tage, J.KOCH. Glueckauf v 96 n 1 Jan 2 1960 
p 1-8. Use of wooden lagging by timbering of large under- 
ground workings ; wood preservation ; cost of timber. 

Die Mechanisierung des Strebausbaus, O.KUHN. Glueckauf 
v 95 n 9 Apr 25 1959 p 502-18. Mechanization of face sup- 
ports; German, British, French, Russian, and American hy- 
draulic roof props used at coalface; effect of character of rock 
on design of props. 40 refs. 


“Dowty ‘Roofmaster’ Powered-Support System: Develop- 
ment and Early Experiences’, D.FRANCIS, H.ARAM. Instn 
Min Engrs—Trans v 119 pt 3 Dee 1959 p 170-2. Discussion of 


paper indexed in Engineering Index 1959 p 234 from Colliery 
Guardian Apr 2 1959. 


Eigenschaften und Pruefung von Beton und Moertel fuer 
den Grubenausbau, W.SCHAEFER. Glueckauf v 95 n 15 July 
18 1959 p 948-54, Properties and testing of conerete and mortar 
used for support in mines; use and testing of concrete blocks. 

Hin Beitrag zur Strebmechanisierung in steil gelagerten 
Steinkohlenfloezen, H.R.SANDER. Glueckauf v 96 n 19 Sept 
10 1960 p 1194-8, Contribution to mechanization of roof sup- 
ports in steep dipping coal seams; since movable matte serv- 
ing as partition between stowing and open space was not suc- 


cessful, combination of matte with series of hydraulic props is 
suggested. 


Erfahrungen mit dem Torsionsstempel auf der Zeche Oster- 
feld, HLOSSENBUEHL, Glueckauf v 96 n 15 July 16 1960 p 
909-20, Experience with torsional props in Osterfeld mine; prop 
is of friction type and is used by caving and pneumatic 
stowing; torsional prop is installed in 0.69 min by means of 
hydraulic automatic device. 


Evaluating Anchorage Testing Methods for Expansion-Type 
Mine Roof Bolts, A.J.BARRY, J.A.McCORMICK, US Bur 
Mines—Report Investigations n 5649 1960 19 p. Two methods 
of testing anchorages; load was applied to tightened bolt with 


Safety. 


THE ENGINEERING INDEX—1960 


231 


COAL MINES AND MINING—Continued 


hydraulic jack ; electric resistance strain gages were used 
in all tests to indicate true bolt load as bolt was tightened 
and when additional load was applied with hydraulic jack. 


Issledovanie povedeniya krovli pri ankernom kreplenii na 
modelyakh iz ekvivalentnykh materialov, A.M.KOZIN. Ugol v 
34 n 4 Apr 1959 p 25-9. Investigation of behavior of roof 
under conditions of roof bolting on models made of equivalent 
materials; behavior of supported and non-supported roof ex- 
amined with consideration of factors such as width of chamber, 
width of pillars, rock pressure, length of bolts and bolt spacing. 


Le soutenement dans les mines, J.TEZENAS DU MONTCEL. 
Annales des Mines Sept 1959 p 592-611. Roof supports in mines ; 
outline of development of ideas concerning mine propping, 
particularly in stalls in European flat seam coal mines; con- 
ditions which such system of supports must satisfy. 


Pares a bois—stockage préparation des bois, M.D.ALLUIN. 
M.HERAUD. Revue de l’Industrie Minérale vy 42 n 6 June 
1960 p 517-41. Timber yards—storage—timber preparation; 
study of handling timber in mechanized and nonmechanized 
yards in two coal fields; results indicate that storage capacity 
of mechanized yard is 25% higher than that of nonmechanized, 
but that labor savings are almost offset by other expenses, 
such as capital charges for handling machinery, and higher 
expenses for putting in tracks; costs and expenses for each 
system. 

Recovery of Roof Bolts. Min Congress J v 46 n 9 Sept 
1960 p 63. Development of suspension methods of roof sup- 
port; practical and safe procedures to recover roof bolts; use 
of recovery machines in preference to other methods; these 
should be equipped with remote controls; selection of personnel 
to recover roof bolts; minimum requirement for temporary 
support. 

Shire i smelee vnedryat shchitovuyu krep ‘‘Mosbass” v Pod- 
moskovnom basseine, P.V.SEMENOV. Ugol v 34 n 4 Apr 1959 
p 1-4. Introduction of movable shields of “mosbass’” type in 
Moscow basin; thickness of mined coal seam is 1.8 to 2.5 m, 
pitch of section is 0.8 m, pressure in hydraulic system is 200 
atm, and weight of 50 m long shield is 133 tons. 


Support of Coal Faces in East Midlands, C.ROUND. Iron & 
Coal Trades Rev v 181 n 4812, 4813 Oct 7 1960 p 777-86, Oct 
14 p 833-8 (discussion) 838-40. Types of hydraulic props, 
composite hydraulic supports and problems associated with 
roof supports; development of two prototype powered roof 
support systems; cost of hydraulic and powered supports. 


See Coal Mines and Mining—Accident Prevention. 


COAL MINES AND MINING—Continued 


Voyage en U.R.S.S. de la mission des Charbonnages de 
France. Revue de |’Industrie Minérale v 41 n 9 Sept 1959 p 
677-762; see also English excerpt in Iron & Coal Trades Rev 
v 179 n 4765 Nov 13 1959 p 841-2. Location, output and mining 
methods employed in Kuznetsk and Donets coal fields; Soviet 
Union possesses 30% of world’s coal reserves, to depth of 3940 
ft; method based on advancing coalface under cover of shield; 
hydraulic coal mining in inclined deposits and in flat seams; 
mechanization and roof supports. English summary. 

Steel Supports. See Coal Mines and Mining—Roof Supports. 

Stowage. See also Coal Mines and Mining—Dust Problems; Coal 
Mines and Mining—Mechanization; Coal Mines and Mining— 
Rock Bursts; Coal Mines and Mining—Subsidence. 

Die Bergeversorgung einer Schachtanlage mit Hilfe von 
Rolloechern, S.SANDER. Glueckauf v 95 n 24 Nov 21 1959 
p 1489-1500. Waste rock supply in mine through chutes; 
advantages of using chutes, evaluation of throughput capacity 
of chute; design of chutes and their future development; 
reference made to crushing of stowage material and dust sup- 
pression. 

Die statische Beanspruchung von Blasversatzrohren fuer 
den Streb beim Hochziehen des Austragendes, E.MAIER. Berg- 
bau Archiv v 21 n 3 1960 p 24-30. Static stress in pneumatic 
stowage pipe transporting material to face by uplift of dis- 
charge end; dependence between pulling force and number of 
pipes hanging freely; deflection of discharge end; greatest 
bending moment to which pipe is subjected. 

Einrichtungen fuer den Bergeversatz auf der Deutschen 
Bergbau-Ausstellung 1958, H.J.WETEKAM. Glueckauf v 95 n 
13 June 20 1959 p 810-32. Equipment for stowage at German 
mining exhibition of 1958; experiences with stowage in Ruhr 
coal mines; preparation of stowage material; transportation 
of stowage material; equipment for pneumatic stowage. 

Strip. See Coal Mines and Mining—Open Pit. 

Subsidence. Effects of Disturbance of Equilibrium of Rock Mass 
Occasioned by Mining in Saxony Coalfield, K.NEUBERT. 
European Congress on Ground Movement—Proc Apr 1957 p 
167-75. Contribution to examination of processes in rock by 
means of survey measurements in coal mines; analysis of ob- 
servations made in mined cavities surrounded by rock. 

Effects of Subsidence on Strata Immediately Above Working, 
with Different Types of Packing and in Level Measures, H.F. 
SCHULTE. European Congress on Ground Movement—Proc 
Apr 1957 p 188-98. Subsidence with complete stowing, hand 
packing, mechanical stowing, pneumatic stowing, hydraulic 
stowing, with dummy-road packing, and with caving; effect of 


See Shaft Sinking. 
See Coal Mines and Mining—Cutter Loaders. 


Shaft Sinking. 


Shanremaloaders subsidence on roof strata above caved workings, dummy-road 


packing, advancing coal-face, faults, working edge, and from 


Soviet Union. 


Shotfiring. See Coal Mines and Mining—Blasting. above working up to surface. 
Signal Systems. See Coal Mines and Mining—Electric Equip- Effects of Treatment of Goaf (Strip Packing or Caving) on 
ment. Rock in Immediate Vicinity, B SCHWARTZ, R.DUBOIS. Euro- 


See also Coal Mines and Mining—Hydraulic. 


Compte rendu d’un voyage en U.R.S.S., F.LECOINTRE. 
Revue de l’Industrie Minérale v 41 n 8 Aug 1959 p 605-27. 
Report on visit to Soviet Union; standardization of diameter 
of shafts, 4-shift working cycle for sinkers, abolition of provi- 
sional lining, simultaneous operation of sinking and walling 
are important facts; characteristics of mining machines. Eng- 
lish summary. 

Die Mechanisierung in der Gewinnung und im Streckenvor- 
trieb in der USSR, H.G.DUERR. Bergbauwissenschaften v 6 
n 22 Nov 20 1959 p 529-32. Mechanization of ccal mining 
and drifting of headings in Soviet Union; future economy 
of coal industry with emphasis on coal cutters and loaders of 
various type. 

O napravleniyakh pri izyskanii effektivnykh sistem razra- 
botki dlya moshchnykh plastov, P.I.KOKORIN. Ugol v 34 n 1 
Jan 1959 p 29-30. Trends in investigation of efficient mining 
systems designed for thick coal seams; experience with coal 
mining in Kuznetsk basin; trend is to recover coal completely 
across entire thickness of seam, up to 9 m, using protective 
wire net at face. 


Opyt razrabotki krutykh plastoy moshchnost’yu bolee 8 m i 
menee’ 3,5 m s primeneniem ordinarnykh shchitoy na shakh- 
takh Kuzbassa, I.E.CHERNOV. Ugol v 34 n 2 Feb 1959 
p 17-22. Experience with mining steep coal seams over 8 m and 
less than 3.5 m thick, using single shields in coal mines of 
Kuznetsk basin; performance and efficiency of flexible non- 
sectional and sectional shields. 

Rapport d’une visite en Union Soviétique d’un groupe d’in- 
génieurs des mines belges. Annales des Mines de Belgique n 
6 June 1959 p 607-45. Report on visit to Soviet Union by group 
of Belgian mining engineers; mining research, structure of 
coal industry, mechanization, professional training, and char- 
acteristics of coal basins of Moscow, Donets, and Kuznetsk. 

Sistema blokovogo obrusheniya, E.M.MANSUROV. Ugol v 
84 n 1 Jan 1959 p 30-2. Block caving system; experience with 
mining of thick coal seam in Kuznetsk basin; seam ranges 1n 
thickness from 2 to 12 m and dips at 70 to 85°; preparatory 
work, blasting, and roof control. 


pean Congress on Ground Movement—Proe Apr 1957 p 152-65 
(discussion) 166. Length of face at La Houve Pit in Lorraine 
coal field was 200 m and thickness 1.20 m; method of measure- 
ment; examination of convergences in face; movements in gate- 
road, and in overlying road. 

Ground Movements in North Staffordshire, H.OGDEN, R.J. 
ORCHARD. Instn Min Engrs—Trans v 119 pt 4 Jan 1960 p 
259-72. Siting of lines of observation stations with regard to 
positions of workings and of public and industrial buildings ; 
duration of subsidence in relation to depth and rate of ad- 
vance of workings; angle of draw in advance of face is dis- 
tinguished from static angle; inclination of strata is shown 
to alter angle of draw to dip and rise, and to displace sub- 
sidence trough towards deepside. 

Inspection and Correction of Damage to Railways Caused 
By Mining in Saar, ALLENGE. European Congress on Ground 
Movement—Proec Apr 1957 p 106-14. 70 km of permanent way 
installation in Saar is laid across underground workings; sur- 
face subsidence curve and precalculation of ground deforma- 
tion data; important subsidence damage near railway installa- 
tions; measures officially prescribed to ensure safety of rail- 
way installations in zones affected by mining operations. 


Landwirtschaftlicher Minderertrag als scheinbarer Berg- 
schaden, W.SEMMLER. Glueckauf v 96 n 22 Oct 22 1960 p 
1433-8. Reduction of agricultural crops as apparent damage due 
to mining; results of geological and groundwater geological 
study in Westphalia indicates that damage to crops was not 
caused by subsidence of terrain but by increase of pH of soil. 

Observations et interpretation theorique des mouvements 
de surface, S.KKNOTHE. Revue de l’Industrie Minerale v 41 
n 11 Nov 1959 p 966-74, Observations and theoretical inter- 
pretation of surface movements; French version of paper 
indexed in Engineering Index 1959 p 235 from Colliery Eng 
Jan 1959. 

Problems of Analysing and Interpreting Observed Ground 
Movement, K.WARDELL. Colliery Eng v 36 n 430 Dec 1959 
p 529-38. Concepts of limit angle, zone of incomplete pack 
compression; shape of subsidence profile; asymmetry of move- 
ment under working conditions; movements over subcritical 
working areas. 
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Some Surface Observations and Their Relationship to Move- 
ment Underground, K.WARDELL, N.E.WEBSTER. European 
Congress on Ground Movement—Proc Apr 1957 p 141-51. Ob- 
servations and general deductions made from them are based 
on conditions obtaining in Yorkshire coal field; maximum sur- 
face subsidence; surface effects over edges of workings; effects 
of older workings; effect of very narrow workings; develop- 
ment of surface subsidence and underground convergence. 


Subsidence Research Carried Out in Bestwood Area of Not- 
tinghamshire, L.H.SPENCER. Min Engr v 120 n 3 Dec 1960 
p 201-9 (discussion) 209-10; see also Colliery Guardian v 201 
n 5178 July 14 1960 p 31-8. Types of subsidence tests which 
have been carried out at five stations; subsidence data is ob- 
tained by differing methods and is used to determine relation- 
ship and extent of subsidence zones under various conditions, 
distribution and amounts of strains on surface, various time 
factors and effect of strains on buildings. 


Zusammenhaenge zwischen senkrechten und waagerechten 
Bodenbewegungen beim Abbau flachgelagerter Steinkohlen- 
floeze, G.BRAENER. Glueckauf v 95 n 23 Nov 7 1959 p 1422-57. 
Dependence between vertical and horizontal rock movements 
during mining of flat-lying coal seams; calculation of sub- 
sidence. 29 refs. 


Tunneling. Construction of Shallow Tunnels and Deep Culverts, 
G.A.JONES. Instn Min Engrs—Trans vy 119 pt 9 June 1960 p 
521-33. Design features in case of deep culverts and perform- 
ance considerations in inclined drift tunnel; design of Fernhill 
culvert structure; expansion and contraction joints; lining 
of culvert invert; provision for culvert maintenance; tipping 
over culvert; effect of time on culvert loading; tunneling 
conditions, shuttering, reinforcement, use of concrete, and 
cost. 


High-Speed Tunnel Drivage, B.T.HOULDEN. Iron & Coal 
Trades Rev v 180 n 4784, 4785, 4786 Mar 25 1960 p 687-97, 
Apr 1 p 765-70, Apr 8 p 815-20. Comparison of drilling methods 
used in selected hydroelectric and German coal industry tun- 
nels; drilling performance; performance of various loading 
machines and systems of tunnel support; standard of organiza- 
tion necessary and general organizational problems to be con- 
sidered in order to attain maximum rates of advance. 


Tunnelling in British Coal Mines, R.F.LANSDOWN. W.A. 
McCLUNIEFE. Inst of Min Engrs—Proec of Symposium July 1959 
p 183-200. With existing equipment and high standard of or- 
ganization 10-12 yd of tunnelling per day can be maintained 
over long periods; improvements in speed depend on new 
equipment; to achieve overlapping of loading, supporting and 
drilling, overhead drill rigs are being constructed; hydraulic 
rotary percussive drills are under development; experiments 
are to commence with improved forms of conveying from tun- 
nel-face. 


Tunnelling in Coal Mines of Western Germany, H.MIDDEN- 
DORF. Inst of Min Engrs—Proe of Symposium July 1959 p 
264-93 (discussion) 294-300. Totals of hand-headed drifts com- 
pared with those headed by machinery ; importance of develop- 
ment of mechanized loading is stressed and various types of 
machines used are described in some detail; drilling prac- 
tices and equipment; methods of shotfiring and _ research 
aspects of drilling and shotfiring; reference is made to systems 
of support employed in operating of mines, and details of 
structures used. 


Tunnelling in Lancashire and North Wales Mines, W.M. 
LINKLETTER. Iron & Coal Trades Rev v 181 n 4814 Oct 21 
1960 p 881-8. Improvements, techniques and organization of 
high speed tunneling in last 10 yr; new type of cut obtains 
longer pulls/round, requires less consumption of powder/unit 
volume of blasted results and requires less drilling/unit ad- 
vance. 


Underground Transportation. See also Coal Mines and Mining 
Pra Coal Mines and Mining—Electric Power; Mine 
ars. 

Application of Monoveyor at Donisthorpe Colliery, S.A. 
McKEE. Min Engr v 120 n 2 Noy 1960 p 89-102 (discussion) 
103-5; see also Iron & Coal Trades Rev vy 180 n 4785 Apr 1 
1960 p 758-60 (discussion) 760-1; Colliery Guardian vy 201 n 
5190 Oct 6 1960 p 397-403. Recognition of need for improved 
efficiency in handling of supplies; current systems of monorail 
transport for use underground; installation of one of these 
systems at Granville Colliery in East Midlands Div of National 
Coal Board; advantages and limitations of monorail systems. 

Car Spotting at Eppleton. Colliery Eng v 37 n 439 Sept 
1960 p 368-73. Scheme devised for concentrating output of 
three pits at one new skip-winding shaft where coal prepara- 
tion plant which treats 750 tph has been built; car spotting 
and marshalling method employs endless rope method; hy- 
draulic hoist drives endless rope which draws cars under 
loading chute; benefits are cheaper initial cost, less main- 
tenance, only two men are required to work system, and less 
noise produced. 

Das Abwaertsfoerdern von Bergen, E.GEHLEN. Glueckauf 
v 95 n 15 July 18 1959 p 934-41. Transportation of mine waste 
downslope ; application of gravity feed pipes, stepped chutes 
spival chutes, and skip winding. - 


COAL MINES AND MINING—Continued 


Die Materialfoerderung mit Einschienen-Haengebahnen unter 
Tage, W.SPRENKER, G.HANNEMANN, W.FINKEN. Glueck- 
auf vy 96 n 2 Jan 16 1960 p 85-91. Transportation of material 
by underground suspension monorail railway H construction 
and experience with performance of monorail railways. 


Driving Underground Roadways. Iron & Coal Trades Rev v 
180 n 4776 Jan 29 1960 p 247-8; see also Colliery Guardian v 
200 n 5154 Jan 28 1960 p 112-13. Experimental ripping ma- 
chine aims at solving problems set up behind highly mechan- 
ized faces; machine consists of swinging arm pivoted at point 
in center of roadway, is equipped with cutting drums, and is 
hydraulically powered; results to date are encouraging. 


Mechanical Handling Underground, T.E.GREEN, N.HIG- 
GINSON. Min Elec & Mech Engr v 40 n 467 Aug-Sept 1959 
p 45-71, (discussion) n 472 Feb 1960 p 251-65. Transport of 
coal, men and materials ; effect of trends in coal-face machinery 
on transport; influence of seam and horizon mining; single 
or double tracks for locomotive haulage; rope haulage; con- 
veyors; factors of selection in main and auxiliary haulage; 
locomotive and mine car couplings. 

Standardisation of Shaft Bottom and Shaft Top Minecar 
Circuits, F.H.LEE. Colliery Eng v 37 n 432, 433 Feb 1960 
p 53-9, Mar p 94-100. Feb: Simple type mine car circuits 
designed for shaft bottom and shaft tops. Mar; Shaft decking 
equipment; control of empty cars; manpower; design and 
construction of new circuits; operation and safety. 

Track for Long Haul, W.A.McCURDY. Mechanization v 24 
n 8 Aug 1960 p 69-72. Main track haulage, large mine cars and 
high speed locomotives were selected for haulage system in 
new 15,000 tpd mine in northern West Virginia; height of 
seam and grades favor track equipment and overall investment 
cost made track favored choice; extensible belt conveyors and 
rope sideframe conveyors provide intermediate haulage be- 
tween production areas and track haulage system. 

Traffic Control at Hawthorn Combined Mine. Colliery Eng 
v 37 n 440 Oct 1960 p 412-25. Extensive traffic control system 
links three coal mines in concentration scheme with 20 mi 
of track; coal is transported to winding shaft in two ton 
capacity mine cars, in sets of 24, hauled by battery locomo- 
tives; driver operated system has color light signals inter- 
locked with each other and with track points over which 
trains pass. 


Underground Railroading at Mathies. Coal Age v 65 n 8 Aug 
1960 p 92-4, 96, 98, 100. Application of labor saving methods, 
including mechanical tamping and improved rail welding, plus 
rigid standards for initial installation enables six men to 
handle extension and servicing of 54 mi of track at 18,000 
tpd mine; rail washers, bent axle detectors, defective wheel 
detector, and flange oilers contribute to better haulage. 


Ventilation. See Mine Ventilation. 
Waste Disposal. Stability of Colliery Spoilbanks, G.L.WATKINS. 


Colliery Eng v 36 n 429 Nov 1959 p 493-7. Theories of soil 
mechanies applicable to study of spoil heap stability ; materials 
in foundations and in spoilbank ; angle of natural repose; active 
and passive states; tension cracks; failure by landslip, spread- 
ing, piping, and sinking. 


West Germany. See also Coal Mines and Mining—Remote Con- 


trol; Coal Mines and Mining—Subsidence; Coal Mines and 
Mining—Tunneling. 

Aufgaben und Erfolge der Mechanisierung im westdeutschen 
Steinkohlenbergbau, G.RAUER. Glueckauf v 95 n 15 July 18 
1959 p 929-34. Problems and success of mechanization in West 
German coal mining industry; scientific approach to coal 
mining; development of new methods and machines. 


Germany’s Answer to Low Cost Dirt Moving, R.E.KEN- 
DALL. Min Congress J v 46 n 1 Jan 1960 p 26-9; see also 
Min J v 255 n 6522 Aug 19 1960 p 202-3. Inspection of open 
pit lignite mines in West Germany reveals that conveyor trans- 
portation is replacing rail haulage for coal and overburden, 
wheel excavators range from one-man units handling 200 tons 
per hr to those capable of digging 130,000 yd per day ; very 
high speed flexible conveyor units have been developed and 
conveyor designs are rapidly being improved. 

Organization of Engineering Services at Modern Ge 
Colliery, E.ANDERHEGGEN. Min Elee & Mech Sapiro 
478 Aug 1960 p 77-95. Efficiency has been achieved by thor- 
ough mechanization of most important operations ; engineering 
installations are only advantageous where sufficient number 
of skilled mechanics and electricians are at hand to guarantee 
continuous operation ; all operations are supervised by specially 
trained engineers and deputies. 


Rationalisierung in einem floezarmen Grubenfeld mit sehr 
duennen Floezen, ihre Kosten und Ergebnisse, H.KRANEFUSS. 
Glueckauf v 96 n 21 Oct 8 1960 p 1325-39. Rationalization in 
pe inven a eo aire eis very thin coal seams, its costs 
and results; details of reconstruction and mechanizati { 
Sophia-Jacoba coal mine. ee 

Vortragsveranstaltung des Ausschusses fue i 

2 | des sschusses yr steile lagerung. 
Glueckauf v 96 n 5 Feb 27 1960 p 257-99. Gonfelaininel 
Committee on Mining Under Conditions of Steep Dipping Bed- 
ding; following group of papers presented: Experiments 


West Virginia. 


COAL PETROGRAPHY. 
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COAL MINES AND MINING—Continued 


with Increase of Output and Mechanization Under Conditions 
of Steep Bedding, D.WUSSOW, 258-69; Stowing Pressure 
Under Conditions of Steep Bedding as Shown by Experiments 
on Models, H.JAHNS, 269-78; Hydraulic Props Under Condi- 
tions of Steep Dipping Bedding, H.MESSERSCHMIDT, 279-85 ; 
Means of Increasing of Drifting in Mine with Steep Bedding, 
E.MUELLER, 285-90; Orientation of Mining Field and Cutting 
of Blocks Under Conditions of Steep Dipping Bedding, W. 
MIELES, 290-4; Mechanization of Mining of Steep Dipping 
Coal Seams in Soviet Coal Mines, HMAURER, 294-9. 


g See also Coal Mines and Mining—Open Pit; 
Coal Mines and Mining—Underground Transportation. 


Loveridge—Consol’s Newest, W.A.McCURDY. Mechanization 
v 24 n 5 May 1960 p 42-5. Mine is in virgin area of Pittsburgh 
coal seam reserves; alloted 90,000,000 tons of coal, it is ex- 
pected to produce 3,000,000 tons/yr; portal location is such 
that development could commence in any direction; mine will 
be equipped with continuous miners; main haulage locomotives 
are 50 ton units handling 30 car trips at speeds of 15 mph. 


Mining at Loveridge. Coal Age v 64 n 12 Dec 1959 p 78-86. 
Operations at new Loveridge mine of Mountaineer Coal Co, 
Fairview, W Va, involve room-and-pillar method; rated output 
is 15,000 tons of clean coal per day of three operating shifts; 
belt hoisting and mining equipment. 


Problems of New-Mine Design, W.A.McCURDY. Mechaniza- 
tion v 24 n 6 June 1960 p 45-8. Factors that weighed heavily 
in development plans and mining projections at West Virginia 
mine included roof and seam conditions, problems of methane 
release and ventilation, depth of cover, and haulage system; 
combination belt-and-track haulage system was chosen as being 
most efficient and economical; system of main and panel en- 
tries provides 16 main entries, each 7 ft high and 13 ft wide 
at widest point; pressure arch theory. 


Punch Mining ... How It Works for Lorado Coal. Coal 
Age v 65 n 8 Aug 1960 p 74-9. Fast moving mobile punch min- 
ing system makes it economically attractive to recover coal 
from seam that previously had been augered; surface facilities, 
including substations, compressor stations, offices, belt heads 
and supply house are portable to simplify moves along high- 
wall; facilities and quality control at preparation plant. 


R&P Girds for Future, A.E.FLOWERS. Coal Age v 65 n 5 
May 1960 p 70-8, 80. In No. 2 mine near Sand Fork entry 
development features five headings with track loops every 
3800 ft; shuttle cars discharge directly into 8 ton mine cars 
handled by hydraulic car spotters; targets on mine cars and 
electrically controlled door trippers make it possible to dump 
coal or rock in proper bins without slowing trip as it moves 
across storage bins; preparation includes jig washing, cen- 
trifugal and thermal drying, and water clarification. 


See Coal; Coal Constituents; Coal 


Deposits ; Coal Geology. 


COAL PREPARATION 


See also Coal Briquets and Briquetting ; Coal Handling; Coal 
Mines and Mining; Coal Research; Coke Manufacture. 


Betriebserfahrungen bei der Entwaesserung von Rohschlaem- 
men und Flotationskonzentrat, E.BROCKE. Glueckauf v 95 n 
18 Aug 29 1959 p 1135-46. Experience with dewatering of raw 
pulp and flotation concentrates; design of filters and cen- 
trifugal separators, and their performance in coal preparation 
plants. 


Bewertung und Aufbereitung ballastreicher Brennstoffe zur 
Erzeugung von Energie, W.E.van OS, P.G.MEERMAN. Glueck- 
auf v 95 n 6 Mar 14 1959 p 325-38. Evaluation and preparation 
of fuels with high content of inert matter for power genera- 
tion; efficiency of coal washing and preparation of coal for 
boiler firing. 

Coal Preparation at Price, Kentucky, B.GRIMM. Blast Fur- 
nace & Steel Plant v 48 n 9 Sept 1960 p 929-32, 942. Process- 
ing at Inland plant of metallurgical Elkhorn No. 3 Seam coal, 
noted for its low ash and low sulphur contents; job of remoy- 
ing all high and sufficient intermediate ash particles to produce 
clean coal is described. 


De quelques problemes nouveaux, souleves en preparation 
des combustibles par l’humidite croissante des produits ex- 
traits de la mine, H.DA LAGE. Revue de |]’Industrie Minerale 
vy 41 n 6 June 1959 p 519-32. Some new problems in fuel 
preparation caused by increased moisture in mine output; 
moisture results in capillary forces which strengthen frictional 
forces of particles between themselves and reduces mobility ; 
remedies for improvement include utilization of screen cloths, 
heated screens and elimination of fine particles. English sum- 
mary. 

Die physikalischen Grundlagen der mechanischen Feststoff- 
Fluessigkeits-Trennung und ihr Hinfluss auf den Bau von Ent- 
waesserungseinrichtungen, W.HECKMANN. Glueckauf v 96 n 
20 Sept 24 1960 p 1281-7. Physical principles of mechanical 
separation of solids and liquids and influence of this separa- 
tion on construction of dewatering facilities ; theory and prac- 
tical aspects of settling and filtration. 


COAL PREPARATION—Continued 


Fine Coal Cleaning with Feldspar Jig, R.K.BOGERT, Jr. 
Min Congress J v 46 n 7 July 1960 p 42-7. Problem of washing 
% in. x 0 coal containing 1 to 26% reject and 20% near 
gravity material was solved by installation of feldspar jig as 
cleaning unit; it was further decided to install centrifugal 
drying only instead of complete thermal drying; flowsheet of 
plant, details of jig operation, and tables of summary of jig 
performance, 


Flotation of Coal From Fly Ash From Ipswich Slack Coal, 
W.J.TRAHAR. Australia. Commonwealth Sci & Indus Re- 
search Organization—Ore Dressing Investigations—Common- 
wealth Mining Dept, Univ of Melbourne—Report n 599 July 
1960 3 p. Response to flotation of three samples of fly ash, of 
different particle size distribution, has been tested; using diesel 
fuel oil and cresylic acid as reagents, recoveries of over 95% 
of combustible material may be obtained in concentrates assay- 
ing over 55% combustibles. 


Graphical Method of Determining Optimum Operating Con- 
ditions for Washing Mixed Coals, G.G.SARKAR, S.SAKHA, A. 
LAHIRI. Inst Fuel—J v 33 n 230 Mar 1960 p 145-50. Method 
of choosing optimum specific gravities of cut or correct size 
grade of coal for washing in composite washery ; method gives 
answer easily; example shows that saving of 3% units of 
percentage of cleaned material can be made by correct selec- 
tion of size range appropriate to each unit. 


Grundlagen der Setzarbeit und technische Entwicklung der 
Setzmachinen, E.HOFFMANN. Glueckauf v 96 n & Apr 9 1960 
p 481-94. Fundamentals of jig washing and technical develop- 
ment of jigging machines; theories of jigging as seen by 
Sparre and Rittinger are compared with those by Andres, 
Mayer, and Kirchberg; new Russian and British studies are 
taken into consideration. 


Impact on Coal Preparation of Smokeless Fuel Production 
and Total Gasification of Coal, W.R.CHAPMAN, Colliery Eng 
v 37 n 435 May 1960 p 201-7. Approaching period seems to need 
increased supplies of coal, not to be used as coal directly, but 
for conversion into gas and oil synthesized from gas; compari- 
son of fuel requirements; purposes of total gasification; types 
of gasifier; economics of ash reduction. 


Innovations in Coal Preparation Equipment. Mechanization 
v 24 n 9 Sept 1960 p 65-8. New horizontal continuous vacuum 
filter employs new type of vacuum seal and corrosion resistant 
drainage belt; horizontally mounted vibratory screen cen- 
trifuge achieves solid-liquid separation in truncated cone shaped 
sereen rotating at high speed; equipment for fine coal clean- 
ing, screening and drying; developments in Soviet Union. 


Kostenvergleich von Stueckkohlenaufbereitungsverfahren mit 
einem Vorschlag fuer eine Systematik der betriebswirtschaft- 
lichen Ueberwachung von Aufbereitungsbetrieben, K.H.BAR- 
TUSZIES. Bergbau Archiv v 21 n 3 1960 p 31-47. Comparison 
of costs of treating lump coal with suggestion for systematiza- 
tion of production control of coal treatment plants. 


Neue Erkenntnisse ueber den Setzvorgang auf Grund der 
Potential-Theorie, F.W.MAYER. Glueckauf v 96 n 20 Sept 24 
1960 p 1297-1301. New experience in jigging process on basis 
of potential theory; development of stratification with re- 
spect to time; susceptibility of material to treatment measured 
by factor resulting from displacement of center of gravity in 
particles, as deduced from potential theory. 

Preparation Characteristics of Coal From Allegheny County, 
Pa, T.E.GRAY, E.R.PALOWITCH. US Bur Mines—Report In- 
vestigations n 5492 1959 34 p. Pittsburgh, Redstone, and Up- 
er Freeport beds were studied; float-and-sink tests show that 
Pittsburgh bed is suitable for making metallurgical coke, if 
washed at low specific gravity, Redstone bed can be upgraded 
by mechanical cleaning, and Upper Freeport coal is suitable 
for mechanical cleaning at suitable specific gravities. 


Preparation Characteristics of Coal from Butler County, 
Pa, T.E.GRAY, E.R.PALOWITCH. US Bur Mines—Report In- 
vestigations n 5609 1960 49 p. Float-and-sink tests of samples 
showed that Upper Freeport bed is chemically suitable for 
making metallurgical coke if washed at suitable specific gravi- 
ties; Kittanning Brookville and Clarion beds are not suitable 
for making metallurgical coke because of high sulphur con- 
tent; finer crushing had substantially released impurities in 
most of Butler coals. 


Preparation Characteristics of Coal From Monogalia County, 
W. Va, T.E.GRAY, E.R.PALOWITCH. US Bur Mines—Re- 
port Investigations n 5572 1960 42 p. Float-and-sink tests from 
Waynesburg bed indicate suitability for metallurgical use if 
washed at low specific gravity; Pittsburgh, Sewickley, and 
Redstone beds contain too much sulphur for metallurgical use 
even after intensive preparation; Upper Freeport bed can at- 
tain metallurgical grade by washing at regular commercial 
specific gravity ; Upper Kittanning bed is upgraded by washing 
at low specifie gravity. 

Preparation: Quality First—Service Plus. Coal Age v 65 n 
1 Jan 1960 p 92-7. Reactivation and improvement of Slab 
Fork’s No. 2 preparation plant are aimed at expanding coal 
markets and services, upgrading products and adding versatil- 
ity to operation; updating of Alpoca plant in West Virginia ; 
effluent disposal system; flow diagrams. 
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Problem of Evaluating Washing Efficiency, S.C.SINGHAL. J 
Mines, Metals & Fuels v 8 n 5 May 1960 p 16-22. Both Tromp’s 
and Wolf’s definitions of specific gravity of separation are 
logical, but Wolf’s definition is preferable because it can be 
determined more accurately with same float and sink data; 
contention that values of specific gravity of separation accord- 
ing to Wolf definition are invariably lower than those based 
on Tromp definition is refuted; drawbacks of existing meth- 
ods; comparison of results by various methods. 


Reaction of Gaseous Sulphur Dioxide with Low-rank Coal, 
R.G.PARTINGTON, R.SIDEBOTTOM. Inst Fuel—J v 32 n 227 
Dec 1959 p 597-601. Action of sulphur dioxide on coal at about 
300 C has been studied; it results in formation of hydrogen 
sulphide and loss of hydrogen, accompanied by gain of sulphur 
and small gain of oxygen; reaction produced marked increase 
in resistance to size reduction by grinding; changed behavior 
on carbonization is attributed to reduction of hydrogen content 
of coal. 


Removal of Chlorides From Coal by Leaching, G.N.DAY- 
BELL, E.W.F.GILLHAM. Inst Fuel—J v 32 n 227 Dec 1959 p 
589-96, v 33 n 231 Apr 1960 p 193-8. Pt 1: Laboratory experi- 
ments; results indicate that appreciable amount of chlorine 
would be dissolved from slack during its passage through 
washery or long-term exposure of stockpile of slack to action 
of rain. Pt 2: Weathering in stockpiles; tests showed that 
provided weathering period is long enough, rainfalls reduce 
chlorine content. 


Shale Breakdown Problem in Coal Washing: Pt 1—Assess- 
ing Breakdown of Shales in Water, I.BERKOVITCH, M.MA- 
NACKERMAN, N.M.POTTER. Inst Fuel—J v 32 n 227 Dec 
1959 p 579-89. Simple test has been developed to assess tend- 
ency of shale to breakdown, and results obtained have been 
compared with pilot-plant trials; it is shown that affinity of 
shale for water is affected by tectonic changes and that reac- 
tive shales are generally associated with low-rank coals. 


Third International Coal Preparation Conference, Liege, 
June 1958. Institut National de L’Industrie Charbonniere, 
Liege (Belgique), 1958 789 p. (English Text). Symposium of 
67 papers by 121 authors on coal preparation in relation to 
its use in coke ovens and for power generation; preparation 
of raw coal before washing; washing of small coal; slurry 
treatment, thickening, water clarification, flotation, filtration ; 
drying, treatment of rejects and discards; control, supervision, 
automation, and trends in methods and processes relative to 
eoal preparation. 


Washability Characteristics of Mammoth and Holmes Vein 
Anthracites, D.E.INGERSOLL, J.W.ECKERD. US Bur Mines 
—Report Investigations n 5569 1960 12 p. Ash content ranges 
from 9 to 13%; Buckwheat No. 5 size has highest ash content 
of all sizes examined; potential recovery is approximately 
64% of feed at 11.0% ash; crushing material larger than 
chestnut and blending with chestnut size and smaller results 
in recovery of 64% with ash content of 11.0% when separated 
at 1.90 specific gravity. 

What’s New in Anthracite Preparation, J.E.IPPOLITI. Min 
Congress J v 46 n 6 June 1960 p 87-8. Method of totally auto- 
matic density control based on use of gamma _ radiation 
emitted by isotopes; amount of radioactivity detected is propor- 
tional to, and controls specific gravity of coal; automatic con- 
trol maintains specific gravity in separatory system at optimum 
value, insuring most efficient separation of refuse and coal; 
method reduces loss of coal and eliminates human element. 

China. See Coal Research. 


Computer Applications. See Coal Preparation—Control. 


Control. Closed Loop Control for Heavy-Media Coal Preparation. 
Instrument Soe America—J v 7 n 6 June 1960 p 19-22. Auto- 
matie control of specific gravity of magnetite-water heavy 
medium liquid at specified value in closed piping system to in- 
sure most efficient separation of anthracite coal from foreign 
matter by heavy-media liquid separation method; in system 
used by Underkoffler Coal Service Co, Lykens, Pa, feedback 
from radioisotopic densitometers helped drop ash content 
from 16 to 11%. 


Coal Industry Closes Loop, G.L.WILMOT. Instrumentation 
v 13 n 1 Jan-Feb 1960 p 12-15. Automatic controls of new 
Wilmot Heavy Coal Separator to maintain uniform density of 
heavy medium used in “‘float-and-sink” method of coal separa- 
tion. 


Electronic Computer Aids Large Coal Producer, R.D.C. 
MORRIS. Min Congress J v 46 n 8 Aug 1960 p 26-31. Function 
of statistical quality control technique is to indicate when 
significant quality changes have occurred to washed coal 
products; 650 digital computer is used in statistical quality 
control, development of production standards, evaluation of 
price quality relationships of coals of various specifications, 
processing of coal washability data, and development of operat- 
ing plan balances. 


Progress in Preparation Plant Automation, R.E.JOSLIN. 
Min Congress J v 46 n 9 Sept 1960 p 77-9, 89. Plant handles 
1500 tph of raw coal; it is controlled essentially at three 
centers; intake, heat drying plant, and loading out station; 
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track brake system controls loaded cars from loading point 
to storage yard; magnetite for dense media vessels is brought 
by airslide conveyor from storage bin to surge hopper ; nu- 
clear specific gravity indicators improve quality; sampling is 
automatic. 

Quality Control—Customer Insurance. Mechanization v 24 
n 9 Sept 1960 p 91-2. Quality control department of Hanna 
Coal Co furnishes customers with specific coal tailored to their 
demands; coal from as many as four or five open pits and 
underground mine may be blended; washing characteristics, 
specific gravity, proximate analyses, amount of surface water, 
heat value, and ash are among factors evaluated. 


Crushing. Crushing Chestnut-Size Anthracite to Produce Buck- 


wheat No 1 and Rice Sizes, J.W.ECKERD, W.S.SANNER, 
A.F.BAKER. US Bur Mines—Report Investigations n 5578 
1960 20 p. Impact, jaw, hammer-mill, and gyratory types of 
crushers were studied; gyratory crushers produced greatest 
percentage of desired sizes; addition of water to crusher feed 
reduced capacity of both jaw and gyracone crushers but did 
not appreciably affect sizes produced; stage crushing with 
gyrasphere unit increased total output 26% and yield of 
buckwheat and rice by 32.6%. 


Das Verhalten der Gefuegebestandteile bei der selektiven 
Zerkleinerung der Steinkohlen, C.KROEGER, E.BADE. Glueck- 
auf v 96 n 14 July 2 1960 p 863-71. Behavior of coal com- 
ponents by selective crushing; micrinite and vitrinite are 
comminuted by elastic impact and form finer grains; exinite is 
more plastic and remains with coarser grains; separation by 
means of fluosolid method was most effective; details on 
separation of fusinite, sporinite, and cutinite. 

Die Zerkleinerung der Foerderkohle auf ihrem Weg vom 
Streb bis zur Waesche, E.BROCKE. Glueckauf v 96 n 22 
Oct 22 1960 p 1418-32. Crushing of coal during transportation 
from coal face to preparation plant; reduction of value due 
to comminution; strength properties of coal; influence of 
bedding conditions on comminution; crushing of coal by 
mining devices and by transportation facilities; dust problem ; 
suggestion for further study of coal crushing. 

Optimum Size of Crushing Run-of-Mine Coals Prior to 
Washing for Metallurgical Use, G.G.SARKAR, A.G.SAHA, 
A.LAHIRI. J Mines, Metals & Fuels v 8 n 1 Jan 1960 p 1-6, 
11. Gain in theoretical recovery of clean coal due to different 
degrees of crushing and from washery practice; effect of 
treatment of course and small sizes of coal; problems in 
treatment, recovery and upgrading of slurry; recommended 
classification and schemes of washing for coking coal from 
Jharia and Bokaro coal fields. 

Zur Mechanik und Verfahrenstechnik der Zerkleinerung in 
der Steinkohlenaufbereitung, G.LINKE. Glueckauf v 96 n 20 


Sept 24 1960 p 1288-96. Mechanical aspects and method of 
crushing in coal preparation. 


Drying. Centrifuging Stoker Coal, E.A.WATTERS, Jr. Min 


Congress J v 46 n 1 Jan 1960 p 39-41. West Virginia mine is 
dewatering stoker coal in centrifugal dryers to point that it 
can be shipped without further drying; moisture is reduced 
from 8 to 2% surface moisture. 


Low-Cost Thermal Drying, Increased Plant Efficiency, Qual- 
ity Products. Coal Age v 64 n 11 Nov 1959 p 118-19. New 
rotary-kiln coal dryer is designed to handle sizes up to 2 in. at 
rate of 150 to 180 tph, drop moisture from 15 to 2%, and 
maintain exhaust temperature of 125 F; dryer incorporates 
automatic controls; pushbutton firing of coal dust by gas pilot 
light, electronic controls for heat control, and heat generating 
process which drys coal in 5 min after pilot light is ignited. 


Money Saved by Thermal Drying, G.C.BARNES. Mechaniza- 
tion v 24 n 6 June 1960 p 49-51. To reduce costs of delivery to 
its byproduct ovens, captive producer has installed single ther- 
mal dryer for purpose of reducing moisture content of final 
product; feed to dryer consists of 160 tph of washed coal; ma- 
terial is discharged into 50 ton feed bin to assure steady rate 
of input to dryer operating at 775 F; details of dryer and 
plant operation, and control. 


Studies in Dewatering of Fine Coal, T.CARLEDGE, M.CROOK, 
J.HILLMAN, R.TURNOCK., Colliery Eng v 37 n 431 Jan 1960 
p 10-16. Performance of solid bowl centrifuge and comparison 
with conventional types; for same product size composition 
Dynecone. gives product moisture 1% better than existing 
vacuum filter installation; retention time variations from 
20-65 sec give no variations in product moisture; relationship 
between product moisture and fineness; there is higher pro- 


duction and less breakage in Dynocone than in conventional 
centrifuge. 


Thermodynamics of Fine Coal Drying, P.LEVIN. Min CGon- 
gress J v 46 n 4 Apr 1960 p 79-81. Basie approach to prob- 
lem of fine coal drying; complete heat balance for hypo- 
thetical case to arrive at total heat input required and frac- 
tions of total heat needed for various functions of drying 
process are developed; factors which determine size and 
operating efficiency of dryer; purpose is to give coal operator 
idea of type of calculation which must be carried out in 
design of coal dryer. 
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Dust Problema. See Coal Mines and Mining—Dust Problems. Dense Medium Processes in Modern Coal Preparation, N.W. 

Electric Equipment. Electrical Equipment for Coal Preparation HILL, A.JJOWETT. Colliery Guardian v 200 n 5157 Feb 18 
Plants, W.H.FOSTER, F.EGERTON. Min Elec & Mech Engr 1960 p 177-85. Circumstances necessitating dense medium 


v 40 n 468 Oct 1959 p 84-95. Sizes and types of plant, flow 
of material, drives, starters, power distribution system, electric 
protection, lighting, heating and cabling, communication sys- 
tems, power factor correction, and maintenance, 


Electrical Side of Coal Preparation Plant Design, D.E 
HAMILTON. Min Congress J v 45 n 11 Nov 1959 p 76-80, 
Determination of substation size, selection of motor voltages 
control, capacitors, and cables. : 


Flotation. Die Anreicherung von Gefuegebestandteilen der Stein- 
kohle durch Flotation, C.KROEGER, E.BADE. Glueckauf v 96 
n 12 June 4 1960 p 741-7. Upgrading of coal components by 
flotation; method of obtaining pure macerals by flotation of 
high grade bituminous coals. 


Effects of Temperature Variations on Contact Angles for 
Coal _and Related Substances, J.B.GAYLE, A.G.SMELLEY. 
US Bur Mines—Report Investigations n 5585 1960 16 p. 
Response of contact angles to flotation, carbonization, and 
oxidation ; reproducibility of replicate determinations taken 
within 4-hr period was found to be better; results indicate 
that variations in temperature between 1 and 60 C influence 
contact angles in complex manner; presence of small quan- 
tities of oil in pulp minimizes effects of temperature variations 
on flotation. 


New Reagent for Coal Flotation, M.V.TSIPEROVICH, V.G. 
PLYUSNIN. Coke & Chem, USSR (English translation of 
Koks i Khimiya) n 12 1959 p 10-12. Residue from production 
of iso-octane, obtained by polymerization of butane-butylene 
fraction of cracking gases, is exceptional collector, also froth- 
ing agent to certain extent; aliphatic alcohols must also be 
added to residue. 


Selectivities of Laboratory Flotation and Float-Sink Separa- 
tions of Coal, J.B.GAYLE, A.G.SMELLEY. US Bur Mines— 
Report Investigations n 5691 1960 19 p. Flotation tests, using 
sodium chloride, alcohol type frothing agent, and kerosene- 
pine oil mixture as reagents, were made on seven coking coal 
samples; results indicated equivalent selectivities relative to 
sulphur rejection when entrapment effects were minimized by 
recleaning various products; float-sink tests generally gave 
results indicating better selectivities than those obtained in 
flotation tests. 


Study of Comparative Effectiveness of Different Alcohols as 
Frothing Agents in Coal Flotation, ALBANERJEE, A.K.CHAK- 
RAVARTI, G.G.SARKAR, A.LAHIRI. J Mines, Metals & 
Fuels v 7 n 9 Sept 1959 p 1-6. Recovery efficiency in coal 
flotation can be improved by use of aliphatic alcohols; for 
Jharia coal methyl isobutyl carbinol is most effective; for 
each frother, there is optimum dose beyond which there is 
little improvement in recovery efficiency of flotation; optimum 
dose for methyl isobutyl carbinol is 0.75 lb/ton. 


France. Tendances generales de la preparation mecanique des 
eharbons et contribution de la techniques francaise, H.FOUR- 
NOL. Annales des Mines n 2 Feb 1960 p 65-76. General trends 
in coal dressing, and French contributions to techniques ; 
French engineering achievements, particularly in connection 
with increase in washer capacity, problem of lump coal treat- 
ment, and washing in general; technique that has been devel- 
oped for coal dressing is also applicable to similar problems 
in ore dressing. English summary. 


Great Britain. British Mining Machinery. Colliery Guardian 


(Overseas Supp) 1960 p 57-62, 64-5, 68-72, 74-80, 82-95, 
98-104, 106-10. Equipment for coal preparation plants manu- 
factured by British firms, such as screens, crushers, washing 
plants, flotation equipment, filters, electric equipment, con- 
veyors, equipment for slurry and liquid handling, centrifuges, 
dust collectors, magnetic equipment, and equipment of com- 
plete coal preparation plants. 


Plant Performance, N.W.HILL. Colliery Guardian (Overseas 
Supp) 1960 p 43-8. Factors, creating problem at coal prepara- 
tion plants are raw material, trends in production methods, 
cleaning processes, efficiency of performance, and range of 
efficiency of process. 


Present Trends in Coal Preparation in Great Britain, W.G. 
HARPER. Colliery Guardian (Overseas Supp) 1960 p 39-43. 
Trends in coal preparation are influenced by quality of raw 
material to be processed, advances in techniques of processing, 
and requirements of market; hand cleaning, mechanical clean- 
ing, use of untreated smalls, and effect of automation. 


Trends of Coal Preparation in Northumberland and Durham, 
F.F.RIDLEY, H.MacPHERSON, R.W.BOOTH. Instn Min 
Engrs—Trans v 119 pt 4 Jan 1960 p 235-53. Contrasting con- 
ditions for coal preparation arise from different kinds of coal 
produced; effects of mechanization on character of mined 
coals; problems of slurry treatment, moisture reduction and 
dry screening; although plants are complex, cost of coal 
preparation is only small fraction of total cost; improvements 
in washing, screening, dewatering and filtering. 


Heavy Media Separation. See also Coal Preparation—Control. 


washing; two-process separation of run-of-mine coal; separa- 
tion of petrographic constituents; use of cyclone washer; 
separations at low and high specific gravities, separations of 
very large and small coal; circumstances such as varying 
feed and varying market can all be tackled by dense medium. 


Die Verwendung von grobem Schwertstoff in Schwertruebe- 
waschen und seine Rueckgewinnung mit Hilfe der Schwerkraft, 
F.BRINKMANN. Glueckauf v 96 n 20 Sept 24 1960 p 1275-81. 
Use of coarse heavy medium in heavy media separation and 
recovery of heavy medium by gravity separation. 


Dutch State Mines Dense-Medium Cyclone Washer, C. 
KRIJGSMAN. Colliery Eng v 37 n 438, 439 Aug 1960 p 328-32, 
Sept p 3883-6. Hydrocyclone originally used as thickener in 
heavy medium washing, then developed as separator; hydrocy- 
clone solved difficulties as regards accuracy of separation and 
capacity; sieve-bend found to solve complications in medium 
recovery system; results of heavy media cyclone washers and 
comparison of results with those of modern jig washery; fine 
magnetite used reduces wear; control is automatic. 


Effect of Near-gravity Materials on Performance of Dense 
Media Coal Washing Units, G.G.SARKAR, S.K.MITRA, A.K. 
CHAKRAVARTI, A.LAHIRI. J Sci & Indus Research y 18B 
n 7 July 1959 p 295-302. Efficiency impairment due to quality, 
particle distribution above and below material zone and 
particularly in relation to varying amount of materials lying 
within near-gravity zone above and below level of specific 
gravity; how efficiency figures, evaluated by various formulas, 
are affected by increased washing difficulty; cyclone washer 
and cone-separator test results show near gravity materials 
have deleterious effect on efficiency. 


Plant Performance Tests of Tromp Dense-Medium Coal- 
Cleaning Process, M.R.GEER, M.SOKASKI, H.F.YANCEY. US 
Bur Mines—Report Investigations n 5619 1960 34 p. Process 
can provide sharp separation between coal and impurity, but 
sharpness of separation can be impaired by fineness of coal 
treated, adverse density composition of feed, and unsuitable 
medium characteristics; data also provide illustration of how 
exceptionally sharp separation between coal and impurity can 
result in low recovery efficiency if separation is extremely 
difficult. 


Recovery of Fine Coal by Dense-Medium Cyclone Washer, 
E.MATSUNO. Fuel Soc Japan—J v 39 n 396 Apr 1960 p 273-86. 
Experience with cyclone charged with heavy medium used to 
clean up to 25 mm and down to 0.5 mm at new plant of 
Toyosato coal mine; cyclone appears to be most efficient unit 
for cleaning fine coal down to about 48 mesh, especially if 
feed is difficult to treat. 

State Dutch Mines Heavy Medium Cyclone, W.C.McCUL- 
LOCH. Illinois. Min Inst—Proc Oct 1959 p 22-5. Technique 
best for cleaning fine coal; complete recovery of all coal can 
be obtained at any desired ash content within given toler- 
ances; use of AccuRay density measurement systems permits 
automation to degree not previously available; rigid uniform- 
ity of quality is possible. 

Studies on Operation of 2-T.P.H. Heavy Medium Drum 
Separator, A.G.SAHA, D.BASU, A.K.CHAKRAVARTI, G.G. 
SARKAR, A.LAHIRI. J Mines, Metals & Fuels v 8 n 5 
May 1960 p 10-15. Semi pilot plant of heavy medium drum 
separator is capable of treating raw coal feed at 2 tph (max) 
with variable size limit within range of 3 to 4 in., without 
any fall in efficiency; performance of washer is satisfactory 
within sp gr range 1.35 to 1.60 of suspension medium; unit 
is also useful in assessing quality of washed products. 


Washing Cyclone . . . Efficient Tool for Fine Coal Prepara- 
tion, J.P.MATONEY. Min Congress J v 46 n 8 Aug 1960 
p 44-9. Mechanics and analyses of results of cyclone operation ; 
washing efficiency decreases as particles become finer; specific 
gravity of separation increases as particles become finer ; 
varying feed pressure doesn’t affect performance; orifice varia- 
tions affect separation gravity and tonnage processed; wash- 
ing cyclone performs equally well on bituminous as well as 
anthracite coal; media recovery circuit is most difficult design 
problem, 

Illinois. Coking Coal For Midwest Industry. Mechanization v 24 
n 7 July 1960 p 56-9. Both wet and dry-cleaning methods are 
employed in new preparation plant of Old Ben Coal Corpora- 
tions’ Mine No. 21, to produce low sulphur metallurgical 
coal; coarse product from screens is conveyed to 96 in. 7 cell 
Baum type jig with three primary cells and four secondary 
cells; fines are air washed; crushing and screening circuits, 
loading, and sampling circuits ; flowsheet. 

India. Correlation of Washability Characteristics of Barakar 
Measure Coals, and Application of Correlation Factors for 
Quality Control in Commercial Washing, D.BASU, G.G.SAR- 
KAR, A.LAHIRI. J Mines, Metals & Fuels v 8 n 6 June 
1960 p 1-7. From study of numerous washability data of 
different coal seams in Barakar measures of Jharia coal field, 
it is possible to define washability characteristics by suitable 
index and obtain some correlation factors; factors can serve 
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as guide for predicting recovery of clean coal in central 
washery. 

Preparation of Coking Coals in Central Washeries for Steel 
Plants in Second Five Year Plan Period, G.G.SARKAR, A. 
LAHIRI. J Mines, Metals & Fuels v 7 n 6 June 1959 p 1-8. 
Flowsheets of washing and entire tender specifications of 
washeries are based on cleaning possibilities of different coals 
and take into account fluctuations in raw coal quality, prob- 
able seasonal variations in proportion of supply of coal from 
different coal mines, avenues for utilization of middlings and 
rejects; washing schemes proposed for central washeries. 


Industrial Wastes. See Industrial Wastes—Coal Preparation 
Plants. 

Instruments. See Coal Preparation—Control. 

Kentucky. Simplicity is Keynote of New Coal Preparation 


Plant. Min Congress J v 46 n 4 Apr 1960 p 70-2. New coal 
preparation plant has capacity of 400 tph of run-of-mine coal; 
it employs two cell, six compartment Baum jig for primary 
separation of coal and refuse, and concentrating tables for 
further cleaning; water clarification system includes thick- 
ener; all processing and conveying equipment is controlled 
from control panel. 

Ohio. Directory of Coal-Cleaning Plants Reporting in 1958. 
Ohio. Dept Indus Relations—Division Labor Statistics 1959 
p 133-6. Directory includes name and address of operator, 
name, and location of plant. 

Giling. Dustproofing Coal with Oil Sprays, S.BANDYOPAD- 
HYAY. Colliery Guardian v 201 n 5191 Oct 13 1960 p 453-6. 
Various aspects of treating coal with oil for purpose of dust 
control and prevention of freezing ; performance characteristics 
required and important physical properties of oil; application, 
economics, equipment and effects of oil treatment. 

Factors Affecting Cleaning of Fine Coals by Convertol 
Process, S.C.SUN, W.L.McMORRIS. Min Eng v 11 n 11 Nov 
1959 p 1151-6. Optimum pulp density ranges from 15 to 30% 
solids, depending on oil used; optimum time for phase inver- 
sion, and inverter speed; neither conditioning or retention 
stage is needed if coal slurry is properly treated in inversion 
stage. 

Pennsylvania. Fine Coal Cleaning With Tables, A.E.COPELAND, 
G.N.HAYNES, C.W.PORTERFIELD. Min Congress J v 46 
n 10 Oct 1960 p 44-7. Factors which determine table capacity ; 
size and washability of raw feed to tables at plant; data on 
table zone samples from preparation plant; advantages of 
double deck over single deck tables include economy of instal- 
lation, ease of adjustment, efficiency of cleaning, maintenance 
and cost of auxiliary equipment. 


Multi-Method Breaker, H.B.CHARMBURY. Mechanization v 
23 n 11 Nov 1959 p 93-4, 97-8. Coal cleaning at Honey Brook 
Colliery near Audenried involves use of hand picking, heavy 
medium vessel, and hydrotator classifier; all sizes of coal are 
loaded simultaneously; tables of screen analyses and equip- 
ment used. 

Screening. Coal Screens and Screening. Coal Age v 65 n 4 Apr 
1960 p 107-22. Sereen functions, such as conditioning and 
sizing, screening equipment and its special uses; screen instal- 
lation and feeding methods and maintenance for maximum 
efficiency; list of suppliers of machines and screen panels for 
use in coal preparation plants. 


Fine-Screening of Coal: Testing of Sieve Bend, M.R.GEER, 
A.W.DEURBROUCK, H.F.YANCEY. US Bur Mines—Report 
Investigations 5698 1960 20 p. 1 ft wide sieve bend and variety 
of screen surfaces haying openings from 0.3 to 3.5 mm were 
employed; sieve bend effects separation at size substantially 
smaller than openings; with 0.8 mm openings separation at 
about 0.2 mm or 65 mesh was obtained; with 3.5 mm open- 
ings separation was at 1.3 mm or about 14 mesh; efficiency 
of sieve bend depends largely on size composition of feed. 


Soviet Union. Obogashchenie promezhutochnogo produkta i 
shlama Karagandinskikh ugleobogatitel’nykh fabrik tsentrobe- 
zhnym metodom, V.I.KORSHUNOV, B.M.SEMENOV. Ugol 
v 84 n 2 Feb 1959 p 51-4. Upgrading of intermediate product 
and slime of coal preparation plants in Karaganda by means 
of centrifugal method; centrifugal method makes it possible 
to increase amount of concentrate produced from coking coal 
which responds badly to conventional treatment. 


Tsentrobezhnoe obogashchenie uglei Vostochnoi Sibiri, V.S. 
KAMINSKITI, M.S.SOKOLOVA. Ugol v 34 n 7 July 1959 p 
46-50. Use of centrifugal separators for preparation of coal 
in Eastern Siberia; results of laboratory and pilot plant 
studies of coals from different basins have demonstrated that 
use of centrifuge results in better quality of coal than by 
applying other conventional methods of coal’ preparation; 
“pers has emphasis on development during period ending in 
vbdo,. 

Virginia. High Capacity with Minimum Control, D.C.JONES. 
Mechanization v 24 n 4 Apr 1960 p 75-81. Moss 3 is claimed 
to be largest, most modern and efficient coal cleaning plant 
with planned output of 25,000 tpd; washability characteristics 
of raw coal; fine and ultrafine coal circuits, density control, 
thermal drying, refuse disposal, and water circulation. 
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Waste Disposal. See Industrial Wastes—Coal Preparation Plants. 


Waste Utilization. Characteristics of Coal Preparation Plant 
Slurries, H.B.;CHARMBURY, D.R.MITCHELL, Min Eng vy 12 
n 1 Jan 1960 p 49-52. Waste solids in slurries from eight 
preparation plants in Pennsylvania ranged from 56 to 725 
tpd and averaged 230 tpd; recovery of solids from slurry 
material is matter of economics and in some cases known 
methods of coal-water separations would not be satisfactory 
to recover this material. 

Neue Moeglichkeiten zur Entwaesserung feinster Schlaemme 
in der Steinkohlenaufbereitung, K.LEMKE. Glueckauf v 95 
n 5 Feb 28 1959 p 293-8. New possibilities for dewatering of 
most fine grained slurry in coal preparation; performance of 
pressure filters and centrifuges; possibility of combining de- 
watering and clarification facilities. 


West Virginia. Cleaning Plant Protects Natural Resources. Mech- 
anization v 24 n 2 Feb 1960 p 87-90. Location of coal prepara- 
tion plant in National Forest and adjacent to one of West 
Virginia’s finest fishing streams dictated selection of cleaning 
methods and circuits to conserve this resource; dense medium 
cleans coarse coal; pneumatic units clean fine coal; stream 
pollution is obviated by use of closed circuit, heavy medium 
system for coarse coal, and pneumatic tables for bulk of fine 
coal. 

Preparation at Loveridge. Coal Age v 64 n 12 Dee 1959 
p 92-8; see also Mechanization v 24 n 7 July 1960 p 73-6. 
With capacity of 5000 tons of clean coal in 5 running hr per 
shift, Loveridge aims at 7% ash and 3% total moisture maxi- 
mum, plus 13,600 Btu minimum; coal reduced to 5x0 on 
bottom before hoisting and stored in 15,000 ton open-topped 
hopper on surface is easy to clean; reject runs 15%; process- 
ing involves dual washing and tabling, cleaning on double- 
deck and drying. 

Preparation Characteristics of Coal From Marion County, 
W.Va., T.E.GRAY, E.R.PALOWITCH. US Bur Mines—Report 
Investigations n 5653 1960 29 p. Float-and-sink tests of 
Waynesburg sample showed that it cannot be upgraded to 
metallurgical standards because of high content of sulphur; 
Sewickley bed sample could not be upgraded to metallurgical 
coal; Pittsburgh bed coal at two locations can be used as 
metallurgical coal without mechanical washing; at three 
locations coal contains too much sulphur to be upgraded to 
metallurgical quality. 


COAL PROCESSING. See Coal Carbonization; Coal Prepara- 
tions; Coal Research; Liquid Fuels—Synthetic. 


COAL PULVERIZERS 


Abrazivnost uglei i iznosostoikost metallov pri razmole, N.V. 
SOKOLOV, V.P.OSOKIN. Teploenergetika v 6 n 11 Nov 1959 
p 37-41. Abrasiveness of coals and resistance of metals to 
wear during milling; method of determining abrasive quality 
and resistance in terms of pulverizer operation. 


Some Experiences of Coal Grinding Plant Tests on Ring-Ball 
Mill and Tube Mill, A.FITTON, R.JACKSON. Inst Fuel—J 
v 32 n 226 Nov 1959 p 520-9, 1 plate. Comparison of perform- 
ance of two mills; maximum output of both mills depends on 
Hardgrove index; ring-ball mill has greater drying capacity, 
and it is also more economical with widely varying loads; tube 
mill is simpler to operate and is suitable for use at high 
loads under steady conditions. 


COAL RESEARCH 


See also Coal Briquets and Briquetting ; 
Coal Burning. 


Blending Coal for Pilot-Scale Test Ovens, W.C.DeSIEG- 
HARDT, R.T.EDDINGER. Blast Furnace & Steel Plant v 48 
n 9 Sept 1960 p 944-6. Simple, but effective blender used in 
Research Laboratory of Eastern Gas & Fuel Associates, Everett, 
Mass to blend multi-component blends for testing in pilot 
scale coal carbonization test ovens; each oven test requires 
from 450 to 600 Ib of blend; blender has also been used to 
mix upwards to 4000 lb of individual coal to insure uniformity. 


“Clinie’”’ for Coal, D.C.JONES. Mechanization vy 24 n 5 
May 1960 p 49-53. Clinchfield Coal Co has set up laboratory 
to analyze and test coals for chemical and physical properties ; 
analytical sections main function is routine proximate analysis 
of coal and coke; function of carbonization section is to 
determine coking properties of coal and to determine best 
blends; apparatus determines pressures which develop during 
coking, expansion or contraction of coals, fluid properties 
abrasion qualities and specific gravities of coke. i 


Coal Research, J.MITCHELL, J.C.QUINN. Min Congress 
J v 46 n 2, 3 Feb 1960 p 86-94, Mar p 72-8. Nature of coal 
research carried on in United States in 1959 includes properties 
such as structure and chemistry, testing, standards and 
analytical procedures, production, preparation and handling ; 
rt as fuel, carbonization, gasification, hydrogenation and 
other conversion projects; activities o jor res 7 
outside of United States. Br cae pt ah agen a 


Decomposition of Coals with Dilute Nitric Acid K.HIGUCHI 
M.TSUYUGUCHI, K.ANDO, T.AWAYA. Fuel Soc Japan——J 
v 38 n 892 Dec 1959 p 799-810, v 89 n 398 June 1960 p 470-7. 


Gas Turbines— 


COAL RESERVES. 
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COAL RESEARCH—Continued 


Pt 1: Test plant for preparation of nitrohumie acid; two 
kinds of coal, one contains 70% of carbon and other 80% of 
carbon, are tested with dilute nitrie acid; effects of reaction 
temperature, consumption of nitric acid, and size of coals on 
practical operation. Pt 2: Quantitative determination of gase- 
ous reaction products when coals are oxidized and converted 
into nitro humic acids by nitric acid has been made to obtain 
data concerning establishment of continuous reaction plant. 


Expansion of Coal: Bench-Seale Tester, J.E.WILSON, B.W. 
NAGLE. US Bur Mines—Report Investigations n 5583 1960 
11 p. Bench-Scale expansion tester using 71 grams of coal 
developed to determine practicability of apparatus of this 
size to investigate effect of oxidation, blending, bulk density, 
inerts, size consists, petrographic differences, and rate of 
heating on expanding properties of coal; tester shows that 
expansion of coal at constant pressure is directly proportional 
to dry coal bulk density; observed effects are similar to those 
produced in sole heated oven. 


Measurement of Inner Surface Area of Coal, K.MATSU- 
MOTO. Min & Met Inst Japan—J v 75 n 857 Nov 1959 p 
1021-4. Inner surface areas of Japanese coals measured by 
methane adsorption method at room temperature; areas ob- 
tained range from 77 m?/gram coal for high rank bituminous 
coal to 167 m®/gram coal for lignite; results are in accordance 
with those obtained by means of methanol heat of wetting 
method. English summary. 


Nitric Acid Oxidation Rates for Selected Coals and Related 
Substances, J.B.GAYLE, A.G.SMELLEY. US Bur Mines— 
Report Investigations n 5654 1960 12 p. Coals ranging in rank 
from lignite to anthracite, cokes carbonized at temperatures 
ranging from 520 to 1180 C, and synthetic polymers have 
been oxidized by boiling in 8 normal nitric acid; although 
fusain contents of coals so determined are considered to be 
related to fusain contents as estimated petrographically, there 
are number of probable sources of error; results should be 
regarded as first approximations. 


O rabote Tanshan’skogo nauchno-issledovatel’skogo instituta, 
B.C.KHOU (KHOU BAO-CHZHEN). Ugol vy 34 n 10 Oct 
1959 p 42-4. Activity of Tanshan scientific research institute; 
institute was founded in 1956 by Ministry of coal industry of 
Red China and has divisions for research in underground coal 
mining, construction of mining machinery, coal preparation, 
mining geology, mine surveying; it has also physico-chemical 
division and office of technical information; much attention is 
paid to hydraulic coal mining. 

Research and Technologic Work on Coal and Related Inves- 
tigations, 1958. US Bur Mines—Information Cir n 7970 1960 
88 p. Fundamental information on coal characteristics and 
behavior, and improvement of technology related to its produc- 
tion and utilization; origin and properties of coal, structure 
and chemistry, exploration and mining of anthracite and 
bituminous coal, health and safety, storage and preparation, 
combustion, boiler water treatment, carbonization and products, 
gasification, conversion to fluid fuels, and synthesis. 


Strength and Stress-Strain Characteristics of Oakdale Coal 
Under Triaxial Compression, D.W.HOBBS. Geol Mag v 97 
n 5 Sept-Oct 1960 p 422-35, plate. Several fold increases 
in strength, Young’s modulus and elastic strain at failure were 
found as confining pressure was increased to 5000 lb/in.; 
failure was represented by Coulomb’s equation relating shear 
stress and normal stress, provided observed angles of fracture 
were not influenced by local edge stress concentrations. 


Uwagi o naturze grup reaktywnych wegla, L.CZUCHAJOW- 
SKI. Archiwum Gornictwa v 4 n 3 1959 p 231-41. Remarks on 
nature of reactive groups in coal; relations of carbonyl groups 
to hydroxyl groups; calculation of bonding energy depends 
upon reactive groups; values of modified hydrogen bonding 
energy calculated on base of hydroxyl groups quantity deter- 
mined by acetylation method, are always higher than values 
ealculated from results of Ihnatowiez method. 

See Coal Deposits; Coal Geology; Coal In- 
dustry ; Coal Mines and Mining. 


COAL STORAGE 


See also Coal Handling. 


Mine Storage of Coal. Coal Age v 64 n 12 Dec 1959 p 105-20. 
Present storage practice and future plans; storage systems and 
equipment; bin and hopper storage; ground systems. 


Minimizing Size Segregation in Reclaiming Stored Coal, J.B. 
MATTHEWS. Coal Age v 65 n 10 Oct 1960 p 92-8. Gravity 
blender added to conventional bin or hopper provides draw-off 
with size consistency close to original; essentially blender 
consists of auxiliary bottom on bin or hopper; slope of conical 
bottom is less than slope of main hopper bottom providing 
self-relieving action; ribs hold auxiliary bottom desired dis- 
tance away from main hopper bottom ; using blender, maximum 
variation from original figure was 9%. 

Radioactive Probes Measure Coal-Pile Density and Moisture, 
B.B.ONADIO, A.S.GRIMES, H.L.LAMPHIER. Elee World v 
154 n 10 Sept 5 1960 p 34-6. Method used by American Electric 
Power Corp for taking physical inventory of steam power 
plant coal storage piles; density probe, developed by Nuclear 


COAL STORAGE—Continued 


Chicago Corp, consists of tube containing source of gamma 
radiation, radiation detector, and preamplifier; detector, 
shielded from source, “sees” only scattered radiation, amount 
of which is essentially function of density of material; mois- 
ture probe is similar except that it contains source of fast 
neutrons. 


Safe Method for Storing Pulverized Coal at Trenton Chan- 
nel, E.L.EMBACH. Combustion v 31 n 4 Oct 1959 p 45-7. 
It is shown that to provide large replacements of power 
needed during system emergencies requires reliable standby 
power reserve which in turn is dependent upon availability 
of adequate coal stores; method of safe storage is described 
which enables 200 Mw increase in power generation in 4 hr 
at plant of Detroit Edison Co. 


Stockpiling at TVA, W.BRADBURY. Coal Utilization v 13 
n 5 May 1959 p 21-3. During fiscal year 1958 more than 4 
million tons were moved into and out of TVA’s storage yards 
by high speed, large capacity tractor-scrapers at rate of 14,000 
tons per day; dragline system and rubber-tired tractors were 
tested; large rubber-tired tractors were found most useful 
and economical; costs of stockpiling and reclaiming. 


Various Methods of Mass Coal Storage, K.TANAKA. Fuel 
Soc Japan—J v 39 n 893 Jan 1960 p 20-7. Compact storage 
in field, storage in water, underground storage in nitrogen 
atmosphere and storage in bin; advantages and disadvantages 
of each storage method; from commercial standpoint compact 
storage in field is cheapest; methods may become cheaper if 
oxygen produced as byproduct in process of nitrogen manu- 
facture is sold. English summary. 


Explosions. Coal Bunker Explosions, Cause and Prevention, 
W.W.HAGNAUER, K.W.HAMMING. Coal Utilization v 13 
n 11 Nov 1959 p 24-6. Types of explosion hazards; continuous 
removal of explosive coal gases from bunker, elimination of 
coal dust in coal handling conveyor rooms, and comfortable 
working conditions for operating personnel contribute to pre- 
vention of explosions. 

COAL TAR 

See also Coal—Constituents ; 


Coal Byproducts; Protective 


Coatings—Bituminous; Road Materials—Bituminous; Wood 
Preservation. 
General Properties of Low-Temperature Tar, M.GOMEZ, 


J.B.GOODMAN, V.F.PARRY. US Bur Mines—Bul n 569 1958 
31 p. Relationship of carbonizing conditions and of coal to 
yield and properties of tar produced; data given to support 
view that rank of coal bears relation to character of tar; 
composition of coal-tar distillate; constitution of low tempera- 
ture tar; tar exists as complex mixture of hydrocarbon ma- 
terial whose general composition is governed by thermal 
process used to liberate it from coal and constitution of parent 
coal. 


Hydvrogenolysis of Higher Phenols to Lower Homologues—1. 
Factors Affecting Hydrogenolysis, N.C.SAHA, N.G.BASAK, A. 
LAHIRI. J Sci & Indus Research vy 19B-C n 2 Feb 1960 
p 67-71. It is shown possible to obtain valuable products like 
phenol and cresols from tars resulting from low temperature 
carbonization of coal by catalytic hydrogenolysis in pressure 
autoclave; influence of various factors on conversion of higher 
tar acids to lower phenols; hydrogenolysis of carbon to carbon 
or carbon to oxygen linkages is function of ‘specificity’ of 
catalysts used. 


Properties of Tar from Low Temperature Carbonization of 
America Seam Coal, E.W.LANG, J.C.LACEY, Jr. Indus & 
Eng Chem vy 52 n 2 Feb 1960 p 137-40. Study to evaluate tar 
produced from Alabama bituminous coal and to investigate 
methods for utilization; tar composition; in study, distillable 
oils were converted to low boiling aromatic compounds, low 
boiling tar acids were evaluated in plastics, high boiling tar 
acids were hydrocracked to cresylic acid; economic analysis; 
methods for processing tar to marketable products. 

Solvent Refining of Low Temperature Tar with Paraffinic 
Solvents, M.D.KULIK, M.B.NEUWORTH. Indus & Eng Chem 
v 52 n 2 Feb 1960 p 141-4. Solvent refining makes available 
high molecular weight fractions which cannot be obtained by 
distillation; it is shown that yield of extract depends on 
nature of solvent, solvent ratio and extraction temperature; 
applications of tar as wood preservatives for railroad ties and 
utility poles, electrodes for metallurgical processes and carbon 
black for automobile tires and electronic components. 

Structure of Coal-Tar Pitch, E.J.GREENHOW, J.W.SMITH. 
Australian J Applied Science v 2 n 1 Mar 1960 p 169-79. 
Groups containing phenolic hydroxyl and basic nitrogen in 
pitch fractions from coke-oven, vertical-retort, and low-tem- 
perature tars have been determined by non-aqueous potentiom- 
etric titration; effect on composition of removing either acidic 
or basic constituents has also been studied; applicability of 
analysis to study of setting and weathering properties of tars 
and pitches has been discussed briefly. 

Ueber die Entphenolung von Teeroelen mittels Milchsaeure, 
G.KOWALSKI, B.LOS. Brennstoff-Chemie v 40 n 6 June 
1959 p 198-201. Removal of phenol from tar oils by means of 
lactic acid; use of lactic acid was found practical since acid 
is good phenol solvent. 
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COAL TAR—Continued 

X-Ray Analysis of Electrode Binder Pitches and Their Cokes, 
S.S.POLLACK, L.E.ALEXANDER. J Chem Eng Data v5 n 1 
Jan 1960 p 88-93. X-ray scattering intensities at small angles 
were recorded using General Electric XRD-5 diffraction ap- 
paratus; fine structure of electrode binder pitches and their 
cokes resembles that of carbon blacks; approximately 2/3 of 
carbon is present as aromatic, or graphite-like layers; equa- 
tions. 

Analysis. Determination of Tar Acids and Tar Bases in Light 
Coal-Tar Distillates, G.E.MAPSTONE, A.T.KEPPIE. Chem & 
Industry n 45 Nov 7 1959 p 1397-9. It is suggested that in 
usual method, extracting phenols with sodium hydroxide solu- 
tion followed by extraction of bases with acid, portion of 
bases dissolve in sodium phenate extract and so are lost to 
standard determination, while presence of ammonia or of 
ammonia generating materials in oil can give high figures for 
tar base content; modified method is therefore suggested which 
overcomes these interferences. 


Note on Determining Arrangement of Rings in Polynuclear 
Aromatic Compounds of Coal Tar Pitch Fractions, C.KARR, 
Jr. Fuel v 39 n 2 Mar 1960 p 119-23. Mathematical treatment 
of ring index (total rings per carbon atom, R/C) versus 
atomic hydrogen to carbon ratio (H/C); it is shown that each 
series of condensed polynuclear aromatic compounds has 
different set of expressions of R/C and H/C in terms of R, 
from which arrangement of rings can be differentiated for 
compounds containing less than ten rings. 

Distillation. Formation of Insoluble Material During Distillation 
of Tar, J.W.SMITH, E.J.GREENHOW. Fuel v 39 n 1 Jan 
1960 p 5-9. Formation of light petroleum-insoluble material 
on distillation of coal tar; mechanism for formation of insol- 
ubles is suggested; percentage of neutral compounds in light 
petroleum-insoluble portion of pitch is much smaller than 
previously assumed, 

Ueber die Gewinnung neuer Kohlenwasserstoffe aus den 
hoechstsiedenden Anteilen des Steinkohlenteers, K.F.LANG, 
H.BUFFLEB, E.SCHWEYM. Brennstoff-Chemie v 40 n 12 
Dec 16 1959 p 369-70. Recovery of hydrocarbons from com- 
ponents of coal tar boiling at high temperature; separation of 
dibenzanthracenes through fractionation of tar distillates and 
treatment with molten alkalies and anhydrous maleic acid. 


COAL TAR PITCH. See Bituminous Materials; Coal Tar. 


COAL TRANSPORTATION. See Coal Handling; Coal Mines 
and Mining—Conveying. 


COAL WASHING. See Coal Preparation. 

COANDA EFFECT. See Aerodynamics—Boundary Layer. 
COAST PROTECTION. See Shore Protection. 

COATED ABRASIVES. See Abrasive Materials. 


COATINGS. See Electroplating; Galvanizing; Paper Manufac- 
ture—Coating ; Protective Coatings. 
COAXIAL CABLES. See Radio Lines—Coaxial; Telephone 


Cables—Coaxial. 
COBALT ALUMINUM ALLOYS. 
COBALT AND ALLOYS 

See also Chromium Cobalt Steel; Gas Turbines—Materials ; 
Tron Cobalt Alloys; Magnetic Materials; Metals and Alloys; 
Nuclear Reactors—Materials ; Powder Metallurgy—Cobalt Al- 
loys; Springs—Materials. 

Application of New Cobalt-Base Alloy in Metallurgical 
Furnaces, J.D.DELBEKE. Cobalt n 8 Sept 1960 p 3-15. Fabri- 
eation and properties of low carbon UMCo 50 whose nominal 
composition ranges are: Co 47-52%, Cr 26-29%, C 0.04-0.08%, 
S 0.01-0.03%, balance iron and addition elements, deoxidizers, 
etc, (Mo, Ti, Cb, etc); applications of low earbon UMCo 50 
in metallurgical furnaces and accessory equipment at plants 
in Katanga, Congo and Belgium, where high mechanical 
strength in oxidizing or corrosive environments is required. 

Bildung von Kugelgraphit in Kobalt-Aluminium-Kohlenstoff- 
und Kobalt-Zinn-Kohlenstoff-Legierungen, L.J. HUETTER, H.H. 
STADELMAIER. Giesserei (Technisch-Wissenschaftliche Bei- 
hefte) n 28 Apr 1960 p 1563-5. Formation of spheroidal graphite 
in cobalt aluminum earbon and cobalt tin carbon alloys (Co 
about 90% in Co-Al-C, and 95 and 62% in Co-Sn-C alloys) ; it 
is concluded from metallographic evidence that spheroidal 
graphite formed from melt. 

Cobalt-Rich Ternary Alloys with Tin and Carbon, L.J. 
HUETTER, H.H.STADELMAIER, W.K.HARDY. Met Soc of 
AIME—Trans v 218 n 5 Oct 1960 p 859-61. Study of Co-Sn-C 
reported; liquidus projection was established and two 4-phase 
reactions found; isothermal section at 940 C was worked out; 
in region studied following phases were observed: cobalt-rich 
solid solution, graphite, binary compound y-cobalt-tin, and 
ternary compound, 


See Cobalt and Alloys, 


Cobalt Transformations, C.R.HOUSKA, B.L.AVERBACH, 
M.COHEN. Acta Metallurgica v 8 n 2 Feb 1960 p 81-7. It is 
noted that in previous investigations stacking faults have 
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COBALT AND ALLOYS—Continued 

Effects of Variations in Nitrogen and Manganese Content 
on Structure and High-Temperature Properties of Cast X-40 
Alloy, E.E.FLETCHER, A.R.ELSEA. Met Soc of AIME— 
Trans v 215 n 6 Dec 1959 p 917-25. Fact noted that cast cobalt 
base alloys such as X-40, though they exhibit high strengths 
at elevated temperatures (1500 F and above), also show con- 
siderable scatter in high temperature properties ; investigation 
made to determine causes of these erratic properties and to 
find methods for eliminating them; influence of changes in 
nitrogen or manganese content of castings examined. 


Etude acoustique de la transformation allotropique du cobalt, 
H.BIBRING, F.SEBILLEAU. Memoires Scientifiques de la 
Revue de Metallurgie v 56 n 6 Nov 1959 p 609-13. Acoustic 
study of allotropic transformation of cobalt; recording of 
different sound effects accompanying transformation on heat- 
ing and on cooling; conclusions regarding mechanism of 
transformations; description of piezoelectric apparatus used. 


Internal Ferromagnetic Resonance in Small Cobalt Particles, 
J.C.ANDERSON. Phys Soc—Proce v 75 n 481 pt 1 Jan 1960 
p 88-9. Measurement of total internal magnetocrystalline 
anisotropy field as function of particle radius for small par- 
ticles of cubic cobalt; results indicate that internal resonance 
is independent of shape anisotropy. 


Nachweis der magnetischen Anisotropie von Beta-Kobalt 
durch Elektronenbeugung, S.YAMAGUCHI. Zeit fuer Metall- 
kunde v 51 n 9 Sept 1960 p 543-4. Proof of magnetic anisotropy 
of fB-cobalt by electron diffraction; diffraction pattern of 
magnetized cobalt particles (0.lu) differs in sharpness for 
different orientations; same pattern for nonmagnetized cobalt 
does not. 

Nuclear Orientation and Hyperfine Structure Coupling in 
Cobalt Metal, M.A.GRACKH, C.E.JOHNSON, N.KURTI, R.G. 
SCURLOCK, R.T.TAYLOR. Philosophical Mag v 4 n 44 
Aug 1959 p 948-56. Hyperfine structure coupling for Co in 
hexagonal Co metal determined using nuclear orientation 
technique: hyperfine structure coupling, represented as effective 
magnetic field Herr at nucleus, is given by Hert =193 plus 
or minus 20 kgauss. 


Ordering in CoPt-NiPt Alloys, J.C.WOOLLEY, B.BATES. 
J of Less-Common Metals v 2 n 1 Feb 1960 p 11-18. To study 
effects of ordering, six alloys having equal increments of 
composition have been investigated, and lattice parameter 
values for ordered and disordered structures determined ; 
ordering temperatures estimated, and type of ordering reac- 
tion occurring at various temperatures investigated; possible 
values of percentage disregistry between ordered and disordered 
structures calculated; influence of measured parameters on 
possible production of hard magnetic materials from these 
alloys discussed. 


Transformations du cobalt sous lJ’influence de l’azote, N. 
TERAO. Mémoires Scientifiques de la Revue de Métallurgie 
v 57 n 2 Feb 1960 p 96-100. Effect of nitrogen on transforma- 
tions of cobalt; electron diffraction study of reactions between 
thin cobalt film and gaseous ammonia at 180-450 C; hexagonal 
CosN and CoxN (x = 3) formed at 200-350 C, fee CosN at 


350-450 C (lattice parameters); heating CoxN in vacuum 
caused denitriding: CoxN— CosN > CosiN > fee B-Co- hex. 
a-Co. 

Ueber das ternaere System Kobalt-Aluminum-Kohlenstoff, 


L.J.HUETTER, H.H.STADELMAIER, A.C.FRAKER. Metall 
v 14 n 2 Feb 1960 p 113-15. Ternary system cobalt aluminum 
carbon ; investigation of cobalt-rich corner to about 30 at.—% 
Al and 12 at.—% C; description of reactions during freezing 
and of microstructures of cast alloys; isothermal section at 
900 C and projection of melting point plane. 


Why Cobalt for Magnetic Development, E.ASCHER, A. 
JANNER. Cobalt n 7, 8, 9 June 1960 p 3-5, Sept p 30-8, Dee 
p 22-6. Magnetic properties, technical parameters and influence 
of cobalt; energies in magnetization process; energy stored 
in walls and energy necessary to move them; conditions gov- 
erning generation of new walls. 35 refs. 

Welding. See Welding—Cobalt. 
COBALT COLUMBIUM ALLOYS 


Co-Rich Intermediate Phases in Cb-Co System, S.SAITO, 
P.A.BECK. Met Soe of AIME—Trans v 218 n 4 Aug 1960 
p 670-4. Study of Cb-Co alloys in range of 7 to 33 at.% Cb 
after annealing at 1175 C, showed that near 25 at.% Cb, 
MgNiz-type hexagonal Laves phase exists in narrow composi- 
tion range, and that MgCuz-type cubic Laves phase occurs 
between 27 and 32.6 at.% Cb; same phases occur at 1000 Cc 
together with additional phase of unknown structure, which 
appears between hexagonal Laves phase and cobalt-base ter- 
minal solid solutions. 


COBALT DEPOSITS 


oO migratsii kobal’ta v zone okisleniya sul’foarsenidnykh 
mestorozhdenii, A.I.BAZHENOV. Geologiya Rudnykh Mestoro- 
zhdenii n 3 May-June 1960 p 114-17. Migration of cobalt in 
ey sas Ree i sulphoarsenide deposits ; analysis of studies 
conducted in field and criteria for prospecti i 
data of geochemical survey. : : sapere ieee 


COBALT FILMS. See Films—Magnetic; Films—Metallic, 


COBALT NICKEL ALLOYS. 
COBALT OXIDES. 
COBALT TANTALUM ALLOYS 
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COBALT IRON ALLOYS. See Iron Cobalt Alloys; Magnetic 
Materials. 


COBALT METALLOGRAPHY. See Cobalt and Alloys; Mag- 
netic Materials; Metallography. 


COBALT METALLURGY 


Electrolytic Cobalt in Katanga, M.A.BOUCHAT, J.J.SA- 
QUET. J of Metals v 12 n 10 Oct 1960 p 802-8. Progress made 
in last years in hydro- and pyrometallurgy of cobalt at 
Jadotville plant of Union Miniére du Haut-Katanga, Congo 
Republic ; copper removal in cobalt circuit; cobalt precipita- 
tion; electrolytic cobalt plant data; impurities in cathodic 
cobalt ; treatment of spent electrolyte; pyrometallurgical refin- 
ing; future projects. 

Smelting Cobalt Ores and Residues. Min J v 253 n 6488 
Dec 25 1959 p 660-1, v 254 n 6491 Jan 15 1960 p 64. Nature 
of reactions involved; evaluation of published methods; dif- 
ferences between American and European practices in smelting 
cobalt ores; smelting procedure, treatment of charges, and 
analysis of coke used; differences in practices due to dif- 
ferences in types of ores, concentrates and residues handled. 


See Nickel Cobalt Alloys. 
See Catalysts—Cobalt. 


Precipitation Phenomena in Cobalt-Tantalum Alloys, M. 
KORCHYNSKY, R.W.FOUNTAIN. Met Soc of AIME—Tyrans v 
215 n 6 Dec 1959 p 1033-43. Co-Ta alloys containing 5, 10, and 
15% Ta investigated at 500 to 1050 C by correlating results 
of metallographic, X-ray, micro-and macrohardness, and elec- 
trical resistivity studies; property changes found to depend 
on general precipitation, and lamellar precipitation; two new 
intermetallic phases identified are @CosTa, metastable ordered 
fee compound, and stable BCo3Ta phase of hexagonal struc- 
ture; in addition, previously reported Co2zTa phase was found 
to exist in two allotropic modifications. 24 refs. 


COBALT TIN ALLOYS. See Cobalt and Alloys. 


COBALT TITANIUM ALLOYS 


Phase Relations and Precipitation in Cobalt-Titanium Alloys, 
R.W.FOUNTAIN, W.D.FORGENG. Met Soc of AIME—Trans 
v 215 n 6 Dee 1959 p 998-1008. New constitutional diagram 
presented for cobalt-rich end of Co-Ti system; modifications 
result from presence of new, intermediate, fee phase, y, exist- 
ence and homogeneity limits of which were established by 
metallographic and X-ray studies of alloys containing from 
3 to 30% Ti; precipitation of y phase from supersaturated 
solid solution was studied and two distinct stages in process 
observed. 


Structure des phases dans le systeme Co-Ti, H.BIBRING, 
J.MANENC. Acad des Sciences—Comptes Rendus v 249 n 16 
Oct 1959 p 1508-10, 1 plate. Phase structures of Co-Ti; dis- 
cussion of diffraction diagrams; allotropical transformation 
of solid solution ; hexagonal compact B and fee @ forms; nature 
of y phase; pre-precipitation. 


COBALT TUNGSTEN ALLOYS 


Development of Wrought Cobalt-Tungsten-Base Alloys, E.F. 
ADKINS, D.N.WILLIAMS, R.I.JAFFEE. Cobalt n 8 Sept 
1960 p 16-29; see also Engrs’ Digest v 21 n 11 Nov 1960 p 
91-4. Development of fabrication and heat treatment tech- 
niques for binary alloys containing up to 35% W:; effect of 
ternary additions on selected cobalt tungsten base investi- 
gated; results indicate that Co-W alloys present attractive 
properties that may lead to applications in two widely differ- 
ing areas: as superior high temperature structural alloy 
and as high hardness tool alloy. 


COFFERD AMS—Continued 


New Cofferdam Sealing Technique Saves Excavation and 
Concrete. Construction Methods & Equipment v 42 n 3 Mar 
1960 p 102-4. In construction of vehicular tunnel under New 
River, Ft.Lauderdale, Fla, 4 ft thick tremie concrete slab was 
used to seal floor of cofferdam; 28 ft thickness would have 
been required of conventional gravity type slab; anchorage of 
thin slab to underlying bedrock with grouted bars; movable 
templet was used to hold sheet piles during driving. 


COKE 


See also Coal—Coking Properties; Coal Carbonization; Lig- 
nite—Carbonization. 


Domestic Coke, G.H.FUIDGE. Gas World v 151 n 3947 Apr 
9 1960 p 572-6, 581. Review of procedures for assessment and 
qualities, properties affecting performance, production and 
works control and discussion of development of Sebrite coke 
for industrial use. 


New Method for Assessing Hardness of Coke, S.BANERJEE, 
K.RAJA, N.N.DAS GUPTA. J Mines, Metals & Fuels v 7 n 12 
Dec 1959 p 1-5, 10. Hardness factor, based on statistical 
studies of correlation that exists between sieve fractions 
of cokes before and after conventional micum test was deter- 
mined for various Indian coals in pilot plants of Central 
Fuel Research Institute and commercial coke ovens; good 
correlation exists between micum and shatter indices on 
one hand and hardness factor on other. 


Pilot Plant Studies on Production of Soft Coke by Travel- 
ling Grate Stoker Carbonizer, S.GOPAL RAO, M.K.MOOKHER- 
JEE, M.Das GUPTA, S.K.Das GUPTA, A.LAHIRI. J Sci & 
Indus Research v 19A n 1 Jan 1960 p 26-31. Possibilities of 
preparing soft coke for domestic heating purposes in moving 
bed carbonizer with traveling-grate for conveying sized coal 
into heated zone of built-in furnace; principle involved is to 
devolatilize coal; technique superior to stack burning process, 
particularly with respect to yield, consistency and control 
of coke quality. 


Ueber ungewoehnliche Glanzkohlenstoff-Einlagerungen an 
Koks, T.NEMETSCHEK, M.U.OTTE. Brennstoff-Chemie v 41 
n 6 June 1960 p 161-5. Unusual vitrain inclusions in coke; 
inclusions of silver-gray material in coke are identified as 
high temperature vitrain; it was established under electron 
microscope that coke is covered with high temperature vi- 
train film. 


Analysis. See also 
Metallurgical. 


Correlations Involving Different Screen Indexes for Given 
Size Distribution of Coke, J.B.GAYLE. US Bur Mines—Report 
Investigations n 5625 1960 7 p. Size distribution data for hy- 
pothetical and coke screen analyses were examined to deter- 
mine interrelations between various screen indexes; it was 
found that different screen indexes derived from any given 
set of screening data are inherently correlated, and equations 
were developed for estimating extent of these inherent cor- 
relations in terms of computed correlation coefficients. 


Kolichestvennoe opredelenie soderzhaniya v kokse tsiklicheski 
polimerizovannogo ugleroda, K.A.BOGOYAVLENSKII, E.M. 
SOLDATENKO. Zavodskaya Laboratoriya v 25 n 5 1959 p 
562-4; see also English translation in Indus Laboratory v 25 
n 5 May 1959 p 585-7. Measurement of cyclically polymerized 
earbon in coke; simple method is presented for determination 
of approximate percentage of regular (cyclically polymerized) 
carbon in highly carbonized compounds which involves assess- 
ment of integral intensity of individual maxima; results on 
various specimens are given. 


Zur Bestimmung der ‘‘Fluechtigen Bestandteile’? von Koksen, 
A.DAHME, H.ECHTERHOFF. Brennstoff-Chemie vy 40 n 11 


Coal—Analysis; Coal—Sampling; Coke— 


CODES. See Boiler Codes; Building Codes; Information The- 


ory; Pipe Lines—Codes; Pressure Vessels. Nov 25 1959 p 105-41. Determination of ‘‘volatile components” 


of cokes; conventionally measured loss on ignition in normal 


COELOSTATS. See Astronomy—Instruments. high temperature cokes consists mainly of desorbed gases ; 
COFFEE. See Food Products. therefore it does not represent true “‘volatiles’’. 
COFFERDAMS Blast Furnace. See Coke—Metallurgical. 
See also Bridge Piers—Foundations. Briquetting. See Coke—Metallurgical. 
Combustion. Ueber den Vorgang des Abbrennens von Koks, H. 


Cofferdam at Mile 6 Quebec Cartier Mining Railroad, Port 
Cartier, Quebec, J.ZORZI. Eng J v 43 n 5 May 1960 p 82-3. 
Problem at construction of center pier of bridge was caused 
by 13 ft of water at low water, river bed consisting of soft 
silty clay about 45 ft deep, and layer of sand overlying bed- 
rock; description of cofferdam construction on pile founda- 
tions; new type of template for pile driving; tremie concrete 
sealer mat used in bottom of cofferdam. 


Concrete Wales Brace Cireular Cofferdam. Eng News-Rec 
vy 163 n 15 Oct 8 1959 p 36-8. Circular cofferdam had to pro- 
vide inside clear space 101 ft in diam to contain sewage 
pumps, motors, and other operating equipment ; work started 
with driving of sheetpiling to 17 ft depth and then first con- 
crete wale was cast in situ; after concrete in first wale at- 
tained strength of 2500 psi, excavation continued for an- 
other 10 ft and then second wale was constructed; other four 
wales followed; plant will be of 104 mgd capacity and will 
contain 4 sewage pumps. 


SCHENCK, H.ESCH, W.LANGENBECK. Stahl u Eisen v 79 
n 26 Dee 24 1959 p 1933-8. Combustion of coke; investigations 
of ash content of coke after burning, density, porosity, strength, 
and microscopic and X-ray structures lead to conclusion that 
only outer layer of few millimeters is involved in combustion ; 
within this layer pore surface is also involved; interior of coke 
is hardly changed by process. 28 refs. 

Electric Conductivity. See Coke—Testing. 

Metallurgical. See also Blast Furnace Practice; Coal Prepara- 
tion; Cupolas—Fuels. 

Beitrag zur Methodik der roentgenometrischen Analyse von 
metallurgischem Koks, M.F.KESSLER, V.VECERIKOVA. 
Brennstoff-Chemie vy 40 n 2 Feb 18 1959 p 52-5. Contribution 
to X-ray analysis of metallurgical coke; difficulties in interpre- 
tation of X-ray interference diagram of coke and reproducibil- 
ity of error in cell dimensions. 

Beziehungen zwischen den Eigenschaften des Kokses und 
seinem Verhalten im Kupolofen, W.PATTERSON, K.LOEH- 
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COKE—Metalliurgical—Continued 


BERG, A.DAHLMANN. Giesserei (Technisch-Wissenschaftliche 
Beihefte) n 29 July 1960 p 1581-1605. Relation between labora- 
tory-determinable properties of coke and its performance in 
cupola, measured by maximum iron temperature for given air 
volume and by iron analysis; investigations on 7 grades of 
coke result in exact specifications of best coke for foundry 
industry; findings confirm predominant importance of specific 
surface of sized coke. 94 refs. 


Explorations in Cokemaking Research with Full Seale Coke 
Oven Model, A.H.BRISSE, J.G.PRICE. Blast Furnace & Steel 
Plant v 47 n 12 Dec 1959 p 1285-90. To improve blast furnace 
coke quality, investigation was made of methods of minimizing 
segregation of coal blend components within oven; data ob- 
tained on relationship of coal charge sizing to coal distribu- 
tion in commercial coke oven; work discussed presently covers 
part of program undertaken with oven model described; effect 
of size on bulk density and size segregation; general effect of 
size on charge uniformity; overall significance of data. 


Heat Transfer and Thermal Stresses in Carbonization of 
Briquets, P.M.YAVORSKY, R.J.FRIEDRICH, E.GORIN. Indus 
& Eng Chem y 51 n7 July 1959 p 883-8. Use of digital com- 
puter to develop data for continuous-process production of 
formeoke suitable for blast furnace; char, coal, and_ pitch 
binder briquetted, shock heated to prevent plastic deforma- 
tion; computed results compared with theoretical checks and 
experimental results; thermal tangential stress computed; 
calculation method sufficiently precise for spherical shock- 
heated briquets 2 in. or less in diam. 


High Temperature Testing of Coke and Synthetic Ag- 
glomerates, P.J.ZORENA, M.O.HOLOWATY, C.M.SQUARCY. 
Blast Furnace & Steel Plant v 48 n 5 May 1960 p 4438-51. De- 
scription of original high temperature compression test de- 
signed by Inland Steel Co, East Chicago, Ind to predict coke 
performance in blast furnace; test modified later to include 
synthetic agglomerates (pellets); details of modified Inland 
coke testing apparatus and procedure; evaluation of experi- 
mental results; relative performance characteristics can be 
predicted with substantial degree of reliability. 


K otazce hodnoceni vlastnosti vysokopecniho koksu, M. 
PROUZA. Hutnicke Listy v 14 n 7 July 1959 p 569-73. How to 
evaluate properties of blast furnace coke; it was found that 
more intensive investigation of factors which influence blast 
furnace operation is required if automatic control is to be 
achieved; it was necessary to standardize methods of evalua- 
tion for blast furnace coke whose quality is of decisive impor- 
tance in results of melt; consideration of methods of produc- 
tion and quality of pig iron. 


La réactivité des cokes—3. Influence de la densité de charge- 
ment du charbon sur la réactivite du coke a haute température, 
A.F.BOYER, G.DURAND. Chimie & Industrie v 83 n 2 Feb 
1960 p 223-31. Reactivity of cokes; influence of coal loading 
density on reactivity of coke at high temperatures; cokes have 
been prepared in laboratory oven and in semi-industrial oven, 
varying coal loading density in oven; porosity of cokes and 
their reactivity at high temperatures studied; high loading 
densities desirable in manufacture of foundry coke. See En- 
gineering Index 1959 p 241. 

L’activite de la Commission des Ingenieurs de cokeries, M. 
DUVIVIER. Revue de Metallurgie v 57 n 4 Apr 1960 p 287-95 
(appendix) 295-6. Report of activities of coke oven committee 
of French iron and steel industry association; results of study 
of various possibilities of increasing coke production and/or 
thermal efficiency of coke, including critique of methods for 
evaluating coke quality; recommendations for improved per- 
formance of coke oven batteries are appended. 

Les hétérogénéités structurales dans le coke, R.ZOJA, L. 
BENUSSI, M.CAVERI. Revue de Métallurgie v 57 n 2 Feb 
1960 p 161-5. Structural heterogeneities in coke; first results of 
continued study of macroscopic and microscopic inclusions in 
coke and their effect on reactivity; two kinds of macroscopic 
inclusions of different aspect were found to be local concentra- 
tions of ash; significant differences in ash content, volatile 
matter, and specific weight of microscopic inclusions could 
not be correlated conclusively with reactivity. 

Pozanthy a zkusenosti s hodnocenim uhli a sesi pro hut- 
nickeho koksu, M.F.KESSLER. Hutnicke Listy v 15 n 1 Jan 8 
1960 p 6-12. Evaluation of chemical and physical properties 
of mixtures for production of metallurgical coke; experience 
at majority of Czechoslovakian works shows international code 
classification can be used for evaluation of coking mixtures; 
properties of mixtures considered as to mechanical strength of 
final product; assumptions for predetermination of properties 
of mixtures on basis of volume charge and volatile matter 
content. 

Recent Trends of Manufacture of Blast-Furnace Coke. Fuel 
Soe Japan-—J v 39 n 393 Jan 1960 p 28-32. Coke manufactured 
by blending with semicoke demonstrated good results in blast 
furnace operation during past; improvement of blending 
equipment and method, progress in statistical quality control, 
and establishment of rapid analysis; recent trends in tech- 
nology of coke manufacture and improvement of coke quality ; 
properties of coals charged, blending proportions, coking con- 
ditions, and coke quality. English summary. 


COKE—Continued 


Studies on Laboratory Blending of Bright and Dull Coals, 
M.S.BAWA, S.GUPTA. J Mines, Metals & Fuels v 8 n 9 Sept 
1960 p 5-8. Artificial mixtures of bright and dull coals of 
East Bokaro and South Karanpura coal fields were prepared in 
laboratory, and their caking index was determined to find out 
optimum amount of brights for coking charge; not less than 
50% brights are necessary in mixture to give eaking index of 
22, which is suitable for metallurgical coke manufacture. 

Zehn Jahre Koksqualitaetsabkommen ete, P.DICKENS, W. 
RADMACHER. Stahl u Eisen v 80 n 3 Feb 4 1960 p 129-36. 
Ten years of agreement on coke quality, its significance for 
coking and blast furnace plants; review, supported by plotted 
statistics, of advantages to coal mining and iron producing in- 
dustries of having agreed on penalties or premiums, respec- 
tively, to be paid for plus or minus deviations from agreed 
limiting amounts of water, ash, and sulphur in blast furnace 
eoke and coking coal. 


Petroleum. See Boiler Firing—Coke; Petroleum Refining—Cok- 


ing. 


Sampling. See Coal—Sampling. 
Testing. See also Coke—Metallurgical. 


Auswertung von Trommelversuchen zur Kennzeichnung der 
Koksfestigkeit, A.DAHME. Glueckauf v 95 n 11 May 23 1959 
p 680-7. Evaluation of rattler tests for determination of 
coke strength. 


Das elektrische Leitvermoegen yon Braun- und Steinkohlen- 
koksen und seine Temperaturabhaengigkeit, C.KROEGER, N. 
DOBMAIRER. Brennstoff-Chemie v 40 n 1 Jan 21 1959 p 1-8. 
Electrie conductivity of lignite coke and bituminous coal coke, 
and dependence of conductivity on temperature; conductivity 
of coke is function of rank of coalification, temperature of 
coking, and amount of volatiles remaining in coke. 22 refs. 


On Repeated Micum Test on Coke, J.M.SANYAL, K.RAJA, 
P.CHAKRAVARTY, N.N.CHATTERJEE, N.N.DAS GUPTA. J 
Sci & Indus Research v 19A n 7 July 1960 p 323-7. Attempt 
to correlate index K, obtained by repeated Micum test on coke, 
with Shatter, Micum and Haven indices; agreement between 
observed and expected values is found consistent; index K is 
good guide for predicting indices with fair degree of accuracy ; 
repeated Micum test also gives measure of extent of fissures, 
abradability and other characteristics of coke. 


Ueber die Reaktionsfaehigkeit von Koks, K.HEDDEN. 
Brennstoff-Chemie v 41 n 7 July 1960 p 198-203. Reaction 
capacity of coke; method for determining reaction capacity and 
dependence of capacity on conditions of coke manufacture. 


Untersuchungen ueber Reaktionsfaehigkeit und Druckfestig- 
keit von Steinkohlenkoksen in Abhaengigkeit vom Koksgefuege 
E.TERRES, W.RAVEN. Gas- u Wasserfach v 100 n 39 Sept 25 
1959 p 993-1001. Investigation of reactivity and compressive 
strength of coke manufactured from bituminous coal, as 
function of structure; preparation of samples; microscopic 
measurement of pores and thickness of cell walls; determina- 
tion of reactivity. 

Vergleich von Reaktionsfaehigkeitsmessungen an Koks, W. 
PETERS. Glueckauf v 96 n 16 July 30 1960 p 997-1006. Com- 
parison of reactivity measurements on coke; methods of reac- 
tivity measurement below 1000 C; definition of reactivity 
values; change in reactivity during process of measurement: 
dependence of reactivity on coking conditions; dependence of 
reactivity on amount of hydrogen present in coal and coke. 


COKE BREEZE. See Gas Purification. 
COKE MANUFACTURE 


See also Coal—Coking Properties ; Coal Carbonization; Coke 
—Metallurgical; Coke Ovens; Gas Purification. 


Beitrag zur Bestimmung von Oelzusaetzen zur Kokskohle, 
BE.FRIEHMELT, F.STEINBRECHER. Brennstoff-Chemie v 41 
n 1 Jan 1960 p 18-20. Contribution to determination of oil 
additives to coking coal; method consists in extraction of 
oil added to coal and in its gravimetrical determination; pilot 
plant experiments indicate that added oil may be quantitatively 
recovered. 

Der Kinfluss der Verkokungsgeschwindigkeit und der Koks- 
endtemperatur auf die Eigenschaften des Kokses, H.BCHTER- 
HOFF. Glueckauf v 96 n 15 July 16 1960 p 929-41. Influence 
of rate of coking and temperature of carbonization on proper- 
ties of coke. 


Differential Thermal Analysis of Mixtures of Low Rank Coal 
and Various Inorganic Compounds, A.F.GAINES, R.G.PAR- 
TINGTON. Fuel v 39 n 3 May 1960 p 193-216. Small amounts 
of certain inorganie compounds reduce plasticity developed by 
coal when it is heated; it is shown that ferric oxide, am- 
monium sulphate and sodium hydroxide react endothermically 
with low rank coal during carbonization up to 600 GC: heats of 
reaction have been estimated, and possible types of reaction 
suggested; altogether, up to 500 © these reactions liberated 10 
to 20 cal/g of coal. 38 refs. 


Einblick in die Verkokungsvorgaenge, H.BARKING, C.BY- 
MANN. Gas- u Wasserfach v 101 n 3 Jan 15 1960 p 49-56. In- 
sight into coking process; contribution to study of coke out- 
put, losses in coke plants; heat of coke formation and coking 
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COKE OVEN GAS. 


COKE OVEN PRACTICE. 


Refractory Materials. 


heat ; materials and elements balance with respect to carboni- 
zation of coal blends. 


Factors Determining Heat Consumption in Coking, E.M. 
IZRAELIT. Coke & Chem USSR (English translation of Koks 
i Khimiya) n 2 1960 p 21-5. Only data concerning total heat 
consumption are comparable; coking time and temperature of 
direct gas entering risers have marked effect on heat con- 
sumption in coking; heat losses to atmosphere with outgoing 
products of combustion are fairly constant for given coke- 
oven system; increased heat consumption in coking when heat- 
ing with blast-furnace gas. 


Ferrocoke From Lignite and Magnetite Ores of South India, 
H.C.NANDI, M.S.IYENGAR. J Sci & Indus Research v 19A n 
2 Feb 1960 p 84-7. Studies on manufacture of ferrocoke from 
South Arcot lignite and Salem magnetite ore with view to use 
in iron and steel industry; yields measured for various ratios 
of starting materials. 


Production of Domestic Coke in Continuous Vertical Retorts, 
K.Y.SHRIKHANDE, H.C.CHAKRABARTI. J Mines, Metals 
& Fuels v 8 n 2 Feb 1960 p 7-16. Therms required to carbonize 
ton of coal depend upon fiue temperatures, coal throughput 
and whether one or both retorts were operating; increase in 
coal throughputs from 5 to 10 tons/retort/day resulted in 
progressive fall of gaseous therms consumed, gaseous therms 
produced and net surplus gaseous therms available, although 
hourly consumption, production and net surplus of gaseous 
therm figures increased. 


Untersuchungen ueber das Treibverhalten von Kokskohle im 
Versuchskoksofen, A.EISENBERG, G.JURANEK, H.RITTER, 
H.UMBACH. Brennstoff-Chemie vy 41 n 4 Apr 1960 p 110-13. 
Investigation of reactivity of coking coal in experimental coke 
oven. 


Untersuchungen ueber die Vorgaenge im Koksofen, H. 
ECHTERHOFF, M.T.MACKOWSKY. Glueckauf v 96 n 10 May 
7 1960 p 618-26, 1 plate. Investigation of processes in coke 
ovens; determination of total water content, short analysis, 
swelling index, and soluble matter in benzol, elementary analy- 
sis, testing by means of dilatometer, measuring plasticity, 
process of degasification, and detailed microscopic study of 
polished sections. 


See Coke Plants—Byproducts ; Gas Analysis ; 
Gas Purification. 
See Coke Manufacture; Coke Ovens ; 
Gas Manufacture. 


COKE OVENS 


See also Coke Manufacture; Coke Plants. 


Coke Battery Stacks, Their Construction, Maintenance, and 
Failures, R.A.WASHBURN. Blast Furnace & Steel Plant v 48 
n 4 Apr 1960 p 361-5. Description of coke oven stacks in two 
coke plants at Indian Harbor Works of Inland Steel Co; all 
stacks are built of red perforated radial brick on reinforced 
concrete base with piling driven to bed rock; major difference 
in stacks is height of lining. 


Increase in Coke Oven Load with Levelling, A.S.TSYNOV- 
NIKOV, B.V.SHEMERYANKIN, E.P.LIKHOGUB, F.A.MUS- 
TAFIN, G.I.LBERKUTOVA. Coke & Chem USSR (English 
translation of Koks i Khimiya) n 2 1960 p 18-21. Tests were 
carried out at one of coke oven batteries on leveling bars with 
“pressing irons’; use of levelers equipped with “pressing 
irons” to level charge in coke-oven chambers facilitates com- 
pacting of charge; output of coke ovens is increased by 2 to 
4% without increasing leveling time. 

Investigation into Possibility of Lowering Temperatures in 
Gas Space of Coke Ovens, A.Z.TSYPIN, G.E.FINKELBERG, 
M.A.SKLIFUS. Coke & Chem, USSR (English translation of 
Koks i Khimiya) n 10 1959 p 23-4. Tests were carried out on 
battery of PK-2K ovens without recirculation; excess air 
ratio was checked daily by analyzing products of combustion ; 
small drop in temperature in gas space will lead to sharp 
deterioration in state of carbonization of large part of coke 
mass. 


Investigation of Process of Segregation in Ore-Coal Mixtures, 
K.LSYSKOV, T.LYAN. Coke & Chem USSR (English transla- 
tion of Koks i Khimiya) n 2 1960 p 5-9. Data from labora- 
tory investigations, to solve problem of segregation in coal 
charges used in coke ovens, have shown that mechanism of 
process in mixture is different between ore and coal; to reduce 
degree of segregation of ore-coal mixture, it is advisable to 
use finely pulverized ore (size up to 1 mm). 


Studies of Coke Oven Width, Flue Temperature, and Coking 
Rate, J.B.GAYLHE, W.H.EDDY. US Bur Mines—Report Investi- 
gations n 5592 1960 35 p. Coking times vary as 1.49 power 
of oven width; changes in oven width over range of 13 to 21 
in. exert no influence on coke properties, and moderate changes 
in flue temperature exert little influence on coke properties at 
constant coking rates. 


Refractories Used in Coke Ovens, Js 
HODGSON. Gas World (Annual Rev Number & Coking) v 151 
n 3933 Jan 2 1960 p 5-8, 10. Development, properties and 
method of producing various types of refractories ; considera-~ 


tion of type of refractories used which are; fireclay, semi-silica 
and silica; methods of manufacturing silica products, refrac- 
tory cements and concrete. 


Untersuchungen ueber das Verhalten von Silikakoksofen- 
steinen mit Hisenausschmelzungen, E.RAULF. Brennstoff- 
Chemie v 40 n 4 Apr 22 1959 p 112-15. Investigation of be- 
havior of coke oven silica brick having melted out craters due 
to inclusion of ferruginous material. 

COKE PLANTS 


See also Coke Manufacture; Coke Ovens; Gas Plants; Iron 
and Steel Plants. 


Decanter Sludge Recovery Process at Sparrows Point, H.B. 
SCHARF. Blast Furnace & Steel Plant v 48 n 5 May 1960 p 
439-42. Milling of tar decanter sludge and other tar sludges 
at Bethlehem plant with production of fluid tar-like material 
which can be utilized as fuel; material has high free carbon 
content which is advantayeous in open hearth; equipment data 
and results of experimental milling of decanter sludge; use 
of material completely eliminates disposal problem. 

Die gegenseitige Verriegelung von Koksausdrueckmaschinen 
und Kokskuchenfuehrungswagen im Kokereibetrieb, A.HAE- 
BERLE. Gas- u Wasserfach v 101 n 23 June 3 1960 p 589-93. 
Reciprocal latching of coke discharging machine and guided 
coke cars in coke oven plant; use of X-rays in regulation of 
both coke pusher and car guides. 

Accident Prevention. Injury Experience in Coking Industry, 
1957, J.C.MACHISAK, N.B-.BRADLEY, N.L.JONES. US Bur 
Mines—Information Cir n 7899 1959 16 p. General injury ex- 
perience, selected injury and historical injury experience; clas- 
sification of injuries; injury experiences in beehive and slot 
type coke ovens. 

Byproducts. See also Benzene. 


Die Wirtschaftlichkeit der Benzolgewinnung auf Kokereien, 
W.AHLERS. Glueckauf v 96 n 11 May 21 1960 p 666-72. Econ- 
omy of benzol recovery in coke plants; cost of low pressure 
benzol recovery from coke oven gas. 


China. Coke and Chemicals in China, S.C.CHOU. Coke & Chem, 
USSR (English translation of Koks i Khimiya) n 10 1959 p 
52-4. During last 10 yr, eleven old batteries with 448 ovens 
have been reconstructed and 24 modern batteries with 1239 
ovens have been erected; number of chemical products obtained 
from coking has been raised from 34 in 1957 up to 68 at 
present time; main equipment for coke and chemical industry 
is now manufactured in China. 


Control. See Coke Plants—Great Britain. 
Dust Control. See Coke Plants—Quenching Towers. 


Great Britain. Centralized Instrumentation and Control] System, 
L.WALTER. Coal Utilization v 14 n 3 Mar 1960 p 25-7. Belt 
conveyor system is used in automatic control of coal handling ; 
coke pushing control; control of byproduct and benzol plants. 


Industrial Wastes. See Industrial Wastes--Coke Plants. 


Quenching Towers. Elimination of Dust and Drizzle from 
Quenching Towers, R.JACKSON, E.R.WAPLE. Gas World 
(Coking Sec) v 151 n 3951 May 7 1960 p 75-81, 84. Perform- 
ance of two types of baffle eliminators for installation in 
quenching towers to suppress emission of grit and water 
droplets; results obtained by testing methods are discussed ; 
design of eliminator for use in coking plant quenching towers 
which has low capital cost is described. 

Experiment in Suppression of Grit Emission from Coke 
Quenching Tower, R.G-HARRIS, P.F.IRMINGER, A.D.MUR- 
PHY, H.J.VICTORY. Instn Chem Engrs—Trans v 38 n 1 Feb 
1960 p 3-9. Stack or tower is erected above sprays which allows 
effluent to be carried into atmosphere by means of natural 
draft; grit elimination resulting from installation of grit 
arrester has been pleasing; slight doubt as to whether effec- 
tive life on more highly loaded towers makes continued use of 
grids in present form completely practicable proposition. 

United States. Coke Plants in United States on December 31, 
1959, J.A.DeCARLO, M.M.OTERO. US Bur Mines—Informa- 
tion Cir n 7996 1960 20 p. Location of plant, classification or 
type of ownership, number and type of ovens, annual coke 
capacity, and coal chemical materials produced; operable ovens 
and their capacities at end of 1959. 

Waste Disposal. See Industrial Wastes—Coke Plants. 

Water Supply. Kuehlwasserwirtschaft einer Kokerei, B.OLDEN- 
GOTT. Gas- u Wasserfach v 101 n 15 Apr 8 1960 p 357-62. 
Supply of cooling water in coke oven plant; influence of cool- 
ing on gas consumption, gas temperature, and output of by- 
products; use of corrosion inhibitors in cooling water. 

COLCRETE. See Concrete Construction. 

COLD HEADING. See Bolts and Nuts—Cold Heading; Metals 
and Alloys—Cold Heading. 

COLD STORAGE. See Cold Storage Plants; Refrigeration. 

COLD STORAGE PLANTS 

See also Refrigerating Plants. 

Conduction Jacket Stores for Low Temperatures, S.FORBES 
PEARSON. J Refrig v 3 n 1 Jan-Feb 1960 p 2-4. It is sug- 
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COLD STORAGE PLANTS—Continued 


gested that cold store which employs refrigerated grids buried 
within insulation obtains benefits of air jacket store by means 
of thermal conduction, and would be suitable for holding fish ; 
work on electrical analogue shows that design and operation 
is feasible from heat transfer point of view; if pipes are near 
conducting lining but not touching it pitch of about 9 in. 
should be satisfactory. 

Effect of Transient Loads on Refrigerated-Space Tempera- 
ture of Cooling Complex, C.F.KAYAN. ASME—Trans—J Eng 
for Indus v 82 Ser B n 2 May 1960 p 159-66. Previous paper 
(Engineering Index 1959 p 243) examined transient effects 
using experimental prototype simulation methods; present 
study extends analysis by treating transient effects of in- 
sulated wall structure having actual heat capacity and with 
cyclically varying outdoor air temperature as well as of solar 
radiation effect on exposed surfaces; analysis is coupled to 
rheoelectric simulation analogy. Paper 59-A-181. 

France. Modern Trends in Cold Store Design and Operation in 
France, P.VIDAL. Inst Refrig—Proc v 54 1957-58 p 111-21 (dis- 
cussion) 122-5, Present figure of 500,000 cu m utilized applies 
to 136 cold storage plants, each being larger than 250 cu m; 
storage at or near zero is possible in 42% of space, while 
58% can be used for preservation of frozen products; topics 
are: evolution of storage of routine foodstuffs, tendencies in 
development of cold storage according to geographical situa- 
tion, design and equipment, ice production. 

COLD WEATHER PROBLEMS. See Automobile Engines—Cold 
Weather Problems; Building Materials—Cold Weather Prob- 
lems; Concrete—Cold Weather Problems; Electric Lines—lIce 
Problems; Military Vehicles—Cold Weather Problems; Motor 
Trucks—Cold Weather Problems; Oil Well Drilling—Cold 
Weather Problems; Petroleum Pipe Lines—Cold Weather 
Problems; Pipe Lines—Cold Weather Problems; Roads and 
Streets—Snow and Ice Control; Soils—Frozen ; Water Works— 
Cold Weather Problems. 


COLEMANITE. See Borates; Crystals—Ferroelectric. 
COLLAGEN. See Leather; Tanning. 


COLLAPSIBLE TUBES. See Containers—Aluminum; Packag- 
ing. 
COLLEGE BUILDINGS 


See also Air Conditioning—College Buildings ; Heating—Col- 
lege Buildings. 
ENR Report: College Construction, Eng News-Ree v 165 n 
7 Aug 18 1960 p 384-7, 40-3, 46-51, 54-6, 58-60, 62-4. Related 
papers concerning new trends in construction of colleges: 
Colleges Build Now for Future, 34-7; Planning Campus Today 
for Tomorrow’s Needs, 40-3; They Are Changing Classrooms, 
Lecture Halls, Libraries, 46-51; College Research Facilities 
Are Getting More Complex, 54-6; Economics Are Shaping 
Dormitories, 58-60; Roofed Athletic Centers Are Getting Big- 
ger, 62-4. 
COLLIERIES. See Coal Mines and Mining. 
COLLIMATORS. See Machine Shop Practice. 


COLLOIDAL CHEMISTRY. See Detergents; Emulsions; Paint; 
Photographie Film; Plasticizers; Polymers; Rubber—Chemis- 
try; Rubber, Synthetic; Rubber Compounds and Compound- 
ing; Soap; Suspensions; Water Treatment—Coagulation. 

COLOR 


See also Colorimetry; Dyes and Dyeing; Glass—Coloring ; 
Highway Signs, Signals and Markings; Luminescence and 
Luminescent Materials; Paper—Color; Photographie Film— 
Color; Photography—Color; Pigments; Printing—Color; Tele- 
vision—Color; Visibility and Vision—Color. 

Blue End of Spectrum Locus on Color Mixture Diagrams, 
G.A.FRY. Optical Soc America—J vy 49 n 12 Dec 1959 p 1156-8. 
Discussion of dichromatism in blue corner of author’s color 
mixture diagram; use of 486.8 mu, 520 mu, and 674 mu as 
primaries in order to locate spectrally pure stimuli below 
486.8 mu; use of confusion lines to locate blue end of spectrum 
locus; converging of straight confusion lines at alychne in- 
crease plotting precision. 

Formulation of Transparent Colors with Digital Computer, 
F.W.BILLMEYER, Jr, J.K.BEASLEY, J.A.SSHELDON. Optical 
Soe America—J v 50 n 1 Jan 1960 p 70-2. Use of digital com- 
puter to caleulate concentrations required to produce given 
transparent color by mixing soluble dyes; computation is 
based on Beer’s Law calculations at 65 wavelengths across 
visible spectrum; tests using oil soluble dyes in solution or 
dispersed in acrylic resin. 

Measurement of Color Rendering Tolerances, B.H.CRAW- 
FORD. Optical Soe America—J v 49 n 12 Dee 1959 p 1147-56. 
Measurements of tolerances in different bands of spectrum of 
illuminant using several levels of illumination and various ob- 
jects including pictures, foodstuffs and human complexion; 
relation of spectral energy distribution to color rendering of 
illuminant. 

Matching. Instrumental Quality Control For Color, T.G.O’- 
BRIEN. Indus Quality Control v 17 n 4 Oct 1960 p 4-7. Prob- 
lems of controlling color by visual inspection; application of 
instrumental measurements at Kingston, NY, plant of IBM 


COLOR—Continued 
Federal Systems Div in color matching of textured and flat 
finishes: instruments for translating qualitative psychological 
aspect into quantitative physical measurement, such as Gardner 
Automatic Color Difference Meter; method of standardization 
and flow chart of color process control showing sequence of 
standardizing, measuring and calibrating operation in six 
steps. 

COLOR CODES. See Semiconductor Devices—Standards. 

COLOR MEASUREMENT. See Colorimetry. 

COLORIMETERS. See Colorimetry. 

COLORIMETRY 

Der Spectromat als Farbmessgeraet, E.ROHNER. Schweizer 
Archiv vy 26 n 2 Feb 1960 p 60-6. Color measurements by 
“Spectromat”; principles of spectroscopic determination | of 
colors; design and operation of ‘‘Spectromat”’ ; possible applica- 
tions, illustrated by diagrams obtained mainly | on color- 
printed papers and textiles, include aluminum foil, plastics, 
and paints. 

Light Sources and Color Rendering, D.NICKERSON. Optical 
Soe America—J v 50 n 1 Jan 1960 p 57-69. Spectral distribu- 
tion of light sources for use in agriculture and industry; need 
for color standards in light sources; target standards, color, 
and lumen efficiency data for typical incandescent and fluores- 
cent lamps; problems raised by chromatic adaption; progress 
made by IES and CIE committees on color rendering. 


Rapid Chromatic Adaptation of Normal and Dichromatie Ob- 
servers, R.M.BOYNTON, G.KANDEL, J.W.ONLEY. Optical 
Soe America—J v 49 n 7 July 1959 p 654-66. Spectral sensitiv- 
ity curves were obtained for normal, deuteranope and pro- 
tanope by rapid chromatic adaptation technique; sensitivity 
eurves for several adapting luminances and colors were ob- 
tained; it was proved possible to fit data by summing three 
hypothetical underlying sensitivity functions which are applica- 
ble to all three observers; it is shown that chromatic adapta- 
tion is not as selective as hypothetical underlying sensitivity 
functions require. 


Standards of Reflectance, W.BUDDE. Optical Soe America— 
Jv 50 n 8 Mar 1960 p 217-20. Measurement of reflectances of 
several barium sulphate substances; correlation between re- 
flectance and chemical impurities and grain size; usefulness 
of barium sulphate as white working standard; comparison 
with magnesium oxide standard. 


Use of Digital Readout Unit in Converting Spectropho- 
tometric Data to Color Coordinates, F.W.BILLMEYER, Jr. 
Optical Soc America—J v 50 n 2 Feb 1960 p 1387-43. Overall 
precision of digitized spectrophotometric data system corre- 
sponds to 95% confidence limits of about 0.001 in trichromatic 
coefficients x and y or about 0.7 NBS units of color difference ; 
accuracy within 0.0005 trichromatic coefficients or 0.4 NBS 
units of color difference. 


COLORING. See Food Products—Coloring ; 
Glazes—Coloring; Plastics—Coloring. 


COLUMBIUM 


See also Cobalt Columbium Alloys; Gas Turbines—Materials ; 
Geochemistry—Columbium and Tantalum; Metals, Rare and 
Minor; Metals and Alloys; Powder Metallurgy—Columbium ; 
Steel—Columbium Content. 


Cleavage Fracture in Niobium, A.T.CHURCHMAN. Inst 
Metals—J v 88 pt 5 Jan 1960 p 221-2. Evidence presented to 
show that behavior of bee columbium is similar to that of bee 
metals Cr, Fe, Mo and W that behave in brittle manner below 
some critical temperature which is dependent on strain rate 
and interstitial impurity content. 


Columbium Alloys Today, L.P.JAHNKE, R.G.FRANK, T.K. 
REDDEN. Metal Progress v 77 n 6 June 1960 p 69-74, v 78 n 1 
July p 76-80; see also Engrs’ Digest v 21 n 9 Sept 1960 p 
118-22. June: Evolution of columbium; five key characteristics 
of metal listed; early problems; processing methods for colum- 
bium alloys; testing difficulties; alloy design in columbium 
system ; future alloy design for high strength; composition and 
status of columbium alloys in current use. July: Considera- 
tions in design and fabrication of structures. 


Contribution a l’etude de la mineralogie, de la geochimie 
et des methodes de prospection des carbonatites a pyrochlore 
au moyen des rayons X, L.VanWAMBEKE. Societe Belge de 
Geologie—Bul v 68 n 2 1959 p 178-225; see also English 
translation in Economie Geology v 55 n 4 June-July 1960 p 
732-58. Contribution to study of mineralogy, geochemistry 
and methods of prospecting by means of X-rays for car- 
bonatites containing pyrochlore; application of method to 
study of columbium bearing carbonatite of Lueshe, Kivu, in 
Belgian Congo; geochemical prospecting for columbium is 
made easier by association of latter with strontium in car- 
bonatite and residual soil. 


Development of Oxidation-Resistant Niobi 
SMITH. J of Less-Common Metals vy 2 A os Phin rr 
p 191-206. Various mechanisms, whereby addition of alloy- 
ing element to columbium may influence oxidation resistance, 
examined in light of previous work; effects observed are 
probably due to combination of several factors; investigations 


Glass—Coloring ; 
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COLUMBIUM—Continued 


into oxidation resistance of ternary and more complex Cb 
alloys containing from 9-25 at .-% Ti, have succeeded in 
identifying ductile and refractory alloys showing oxidation 
rates at 1100 C of about 1% of that of pure Cb metal. 


BDic Trennung von Niob und Tantal mit Hilfe der multiplika- 

tiven Verteilung, P.MUENCHOW. Material pruefung Materials 
Testing Matériaux vy 2 n 5 May 20 1960 p 171-7. Separation 
of columbium from tantalum by means of counter-current 
distribution ; determination by radioactive tracers, of dis- 
tribution of Cb and Ta in 1.1 N HF/1.0 N HCl/methyl iso- 
butyl ketone solution, depending on absolute and relative 
concentrations of Cb and Ta; development of method and 
apparatus for separation; testing of accuracy of results 
iss 3100 mg in 10 ml) by gravimetric and radiochemical 
methods. 


Effect of Hydrogen on Dislocation Locking in Niobium, B.A. 
WILCOX, R.A.HUGGINS. J of Less-Common Metals y 2 n 
2-4 Apr-Aug 1960 p 292-303. Strain-aging tendencies of 
as-received commercial purity are melted Cb and _ hydro- 
genated Cb from same heat were investigated using yield 
point return and dynamic modulus measurements to study 
aging process; comparison of activation energies for strain 
aging with those for interstitial diffusion revealed that 
hydrogen could be responsible for dislocation locking; de 
termining degree of dislocation locking as function of hydro- 
gen content. 33 refs. 

Key Elements Amend Columbium For High-Temperature 
Service. Iron Age v 186 n 4 July 28 1960 p 86-8. Several new 
Cb base alloys which combine strength and oxidation resistance 
up to 2550 F, have been developed by Union Carbide Metals 
Co to meet demands and requirements of missile and nuclear 
applications; diagrams relate strength and corrosion resistant 
properties of pure Cb, three new solid state alloy systems, and 
type 316 stainless steel. 


Observation by Transmission Electron Microscopy of Stack- 
ing Faults in Body-Centred Cubic Metal: Niobium, A.FOUR- 
DEUX, A.BERGHEZAN. Inst Metals—J v 89 pt 1 Sept 1960 
p 31-2. Foils studied revealed in addition to individual dis- 
locations, networks, and interesting interactions between dis- 
locations, large number of stacking faults with their as- 
sociated partial dislocations. 


Physical and Mechanical Properties of Columbium and 
Columbium-Base Alloys, E.S.BARTLETT, J.A.HOUCK. Bat- 
telle Memorial Inst—DMIC Report 125 Feb 22 1960 62 p. 
Data on seven commercial or pilot production alloys are pre- 
sented; of these, Cb-15W-5Mo-1Zr-0, 05C = 0.050 composition 
appears to be most promising for elevated temperature struc- 
tural applications, based on strength and recrystallization tem- 
peratures; this alloy has 100 hr rupture stress of 35,000 psi 
at 2000 F, or 17,000 psi at 2200 F. 69 refs. 

Pure Columbium and Tantalum Oxides by Liquid-Liquid 
Extraction, C.W.CARLSON, R.H.NIELSEN. J of Metals v 12 
n J June 1960 p 472-5. Complete separation of columbium 
and tantalum is achieved at Albany, Ore, plant of Wah Chang 
Corp by solvent extraction of acid fluorides; effect of acidity 
on solubilities of two fluorides is mechanism of their separa- 
tion. 

Quantitative Addition and Recovery of Oxygen Isotopes in 
Niobium (Columbium), W.F.HARRIS, W.M.HICKAM, M.H. 
LOEFFLER, D.H.SHAFFER. Met Soc of AIME—Trans v 
218 n 4 Aug 1960 p 625-8. Measured quantity of molecular 
oxygen of known isotopic concentration is added to niobium 
metal by oxidation; recovery of enriched isotopes as carbon 
monoxide is by vacuum fusion technique; quantitative de- 
terminations of enriched isotopes are made in standard 
volumes at constant temperature using accurately calibrated 
micromanometers and mass spectrometer aS pressure measur- 
ing instruments. 

Quebee’s Columbium Will be Tapped. Eng & Min Jv 161 
n 10 Oct 1960 p 92-5. Columbium deposits | of Oka area, 
Quebec, occur in complex of carbonate and alkine rocks which 
cut through Precambrian rocks; Cb occurs in pyrochlore 
as 55-60% Cb20s5; proven and indicated reserves are 62,600,000 
tons of 0.3-0.4% Chb205; open pit operation is planned ; it, 18: 
believed ore grade improves with depth; separation and 
concentration consists of mechanical gravity separation and 
flotation ; flowsheet. ; 

Science and Technology of Niobium and Its Alloys. Tin 
Feb 1960 p 34. Review of new book, “Tantalum and Niobium”’, 
by G.L.MILLER, in which developments in present use of 
Nb, and possibilities for future applications are described ; 
it is first book to collate all available chemical and metallurgi- 
cal information on Ta and Nb. pense 

elf-Diffusion of Columbia, R.RESNICK, L.S.CAS i 
ek Soe of AIME—Trans v 218 n 2 Apr 1960 p 307-10. 
Self-diffusion coefficient of columbium measured at 1535 to 
2120 C, using radioactive isotope Nb® as tracer; data for 
temperature dependence of self diffusion coefficient are best 
fitted by equation D= (12.4 plus or minus 0.8) exp 
[(—105,000 plus or minus S00) ee tenth Z anee 

Some Effects of Alloying on Streng roperties oO - 
umbium at Elevated Temperatures, G.D.GEMMELL. Met see 
of AIME—Trans v 215 n 6 Dec 1959 p 898-901. Effects o 


COLUMBIUM—Continued 


solid solution alloying with Ti, Mo and W at concentrations 
up to 10% on strength of pure columbium of elevated tem- 
peratures (mainly 2000 F) investigated by means of creep 
rupture, hot tensile, and hot hardness testing and recrystal- 
lization studies; all three elements are effective in improving 
high temperature strength of Cb. 


Variation of Fine Crystalline Structure of Niobium When 
Hardened by Plastic Deformation, L.I.LYSAK, L.V.TIKHO- 
NOV. Physics of Metals and Metallography v 7 n 5 1959 
p 109-15. English translation of article indexed in Engineer- 
ing Index 1959 p 244 from Fizika Metallov i Metallovedenie 
May 1959. 


Yield and Fracture in Polycrystalline Niobium, M.A.ADAMS, 
A.C.ROBERTS, R.E.SMALLMAN. Acta Metallurgica v 8 n 5 
May 1960 p 328-37. Results of tensile tests indicate that 
mechanical behavior of columbium is similar to that of other 
bee transition metals in that material undergoes ductile-brittle 
transition and can be made to twin; transition characteristics 
of Cb are adequately described by Cottrell’s transition equa- 
tion; purified niobium used in tests shows greater resistance 
to brittleness than carburized a-iron because of smaller value 
of its dislocation locking term. 24 refs. 


Analysis. See Metals Analysis. 
Corrosion. See also Metals Corrosion. 


Oxidation Behavior and Protective Coatings for Columbium 
and Columbium-Base Alloys, W.D.KLOPP. Battelle Memorial 
Inst—DMIC Report 123 Jan 15 1960 97 p. Summary and 
discussion of available information on oxidation behavior 
and development of protective coatings for columbium and 
columbium base alloys. 63 refs. 


Oxidation Behaviour of Niobium-Chromium Alloys, G.T.J. 
MAYO, W.H.SHEPHERD, A.G.THOMAS. J of Less-Common 
Metals v 2 n 2-4 Apr-Aug 1960 p 223-32. Examination of 
properties of chromium niobate indicates possibility of pro- 
ducing oxidation resistant Cb-Cr alloy; series of such alloys 
has been prepared and subjected to oxidation tests; tests on 
one of alloys in different atmospheres reveal considerably 
higher oxidation rate in air than in oxygen; possible 
mechanism suggested to account for this phenomenon. 


Oxidation of Niobium, B.B.ARGENT, B.PHELPS. Inst 
Metals—J v 88 pt 7 Mar 1960 p 301-4. Oxidation rates of 
pure columbium were measured in dry and moist oxygen and 
air at 400-1050 C; attempt made to correlate characteristics 
of oxides formed with observed rates of oxidation; apparent 
anomalies in oxidation rates can be explained by departures 
from stoichiometry in oxides. 


Oxidation of Niobium, T.HURLEN, H.K.JOLLESDAL, J. 
MARKALI, N.NORMAN. Central Inst for Indus Research, 
Blindern, Oslo, Norway, Apr 1959, 111 p, 11 plates; see also 
Spanish abstract in Instituto del Hierro y del Acero v 13 
n 69 July-Sept 1960 p 715-28. First part of 2-yr research 
program on high temperature behavior of columbium and 
Cb-base alloys, sponsored by Wright Air Development Center ; 
review of previous work on Cb-O system and on oxidation 
of Cb; reaction of niobium with oxygen at pressures from 
760 to 10-2 torr and temperatures from 50 to 1000 C studied by 
gravimetric and volumetric rate measurements and X-ray 
diffraction, electron diffraction, electron microscopy, and 
metallographic investigations. 75 refs. 


Oxidation of Niobium-Titanium and Niobium-Molybdenum 
Alloys, B.B.ARGENT, B.PHELPS. J of Less-Common Metals 
v 2 n 2-4 Apr-Aug 1960 p 181-90. Oxidation rates measured 
over considerable range of temperature; most important 
factors on which oxidation rates of Cb alloys depend are ease 
of formation of anion-deficient lattices and influence of added 
elements on diffusion of oxygen into metal and through scale, 
enhanced sintering of scale, and formation of mixed oxides 
which decrease rate of oxygen diffusion through scales. 


Creep. Compression Creep Tests on Niobium at High Tem- 
peratures, G.BRINSON. J of Less-Common Metals v 2 n 2-4 
Apr-Aug 1960 p 272-6. Details given of machine for measuring 
creep in compression at high temperatures in vacuum of 
about 10-6 mm of Hg; design is such that maximum tem- 
perature of testing is limited mainly by creep strength of 


push rods; rods of recrystallized alumina are satisfactory 
at 1200 ©; creep curves given for commercial grade of 
columbium. 

Extrusion. See Metals and Alloys—Extrusion. 

Machining. See Metals Cutting. 


Protective Coatings. See also Columbium—Corrosion. 


Coating Columbium for High Temperatures, G.SANDOZ. J 
of Metals v 12 n 4 Apr 1960 p 340. Coating produced at US 
Naval Research Laboratory from unalloyed zine and un- 
alloyed columbium protects against influx of oxygen (as 
judged by microhardness traverses and bend ductility) for 
several hundred hours at 1800 F and for few days to few 
hours in range 2000 to 2200 F in still air, most strikingly 
successful aspect of zine type coating is its self-healing ability ; 
opening in coating to bare columbium is rapidly covered by 
thin layer of oxides. 
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COLUMBIUM—Protective Coatings—Continued 
Protection of Columbium for High-Temperature Service, 

B.F.BROWN. Report of NRL Progress Mar 1960 p 1-4. Zine 
reacted with columbium forms intermetallic compounds which 
at elevated temperatures react with air to generate series 
of oxide layers; layers provide barrier to influx of oxygen, 
and underlying intermetallic compounds provide Zn vapor 
which moves to site of breach to heal flaw; scheme has yielded 
self healing coating process suitable for protecting columbium 
and its alloys against oxidation in range of interest at 
1800-2500 F and even lower temperatures for nuclear ap- 
plications. 

Testing. See Columbium—Creep. 

Welding. See Welding—Columbium, 

COLUMBIUM CARBIDE. See Carbides. 

COLUMBIUM RHENIUM ALLOYS 


Niobium-Rhenium System, A.G.KNAPTON. J of Less- 
Common Metals v 1 n 6 Dee 1959 p 480-6. Constitutional 
diagram of Cb-Re system determined over whole range of 
composition; of two intermediate phases occurring in system, 
sigma phase is formed peritectically at 57 at-% rhenium and 
exists over only small range of compositions and tempera- 
tures, while a-manganese type chi phase melts congruently at 
2800 C and has homogeneity range of 62-87% rhenium, which 
falls little with decreasing temperature; niobium dissolves up 
to 46 at-% rhenium at eutectic temperature, falling to 
43% at 1000 C; solubility of Cb in solid Re is low. 


COLUMNS 
See also Beams and Girders; Structural Design. 


Plastic Design of Columns in Multi-Story Frames, J.S. 
ELLIS. Eng Inst Canada—Trans v 4 n 2 1960 p 44-51. 
Paper describes present status of plastic theory of column 
research and indicates problems that appear to demand further 
consideration; for such columns plastic theory may permit 
economy in weight of steel of about 20% over elastic theory. 


Aluminum. Strength of Welded Aluminum Columns, R.J. 
BRUNGRABER, J.W.CLARK. ASCE—Proe v 86 (J Struc- 
tural Div) n STS Aug 1960 pt 1 paper 2581 p 33-57. In 
welding of heat-treated or cold-worked aluminum alloys, 
strength of material near welds is lower than strength in 
rest of structure; investigations to determine effect of these 
varying mechanical properties on column strength; of columns 
with longitudinal welds can be computed by same techniques 
used in determining effect of residual stresses on column 
strength; columns with transverse welds can be analyzed 
as stepped columns. 


Buckling. See Columns—Stresses. 


Concrete. See also Beams and Girders—Concrete; Bridge Piers ; 
Conerete—Fire Resistance; Concrete—Light Weight; Concrete 
Construction; Concrete Construction—Prefabricated; Con- 
crete Construction—Stresses. 


Charts for Design of Reinforced Concrete Columns, W.H. 
GARDNER, Jr, D.H.KLINE. ASCE—Proe v 86 (J Structural 
Div) n ST5 May 1960 pt 1 Paper n 2461 p 1-13. Curves are 
presented which enable designer to immediately determine 
necessary size and reinforcing for given thrust and moment; 
curves are based on ultimate strength of column section 
and cover six column sizes for each of three concrete 
strengths; curves are directly applicable to square tied columns 
with eccentricities about one axis. 


Der Einfluss des Kriechens auf die Tragfaehigkeit von 
Stahlbetonsaeulen, N.NAERLOVIC-VELJKOVIC. Oester- 
reichisches Ingenieur-Archiv v 14 n 2 1960 p 99-139. Effect of 
creep on load bearing capacity of reinforced concrete columns; 
derivation of equations for calculation of service life of 
rectangular cross-section beam under compression; numerous 
numerical data give qualitative picture for reinforced con- 
crete columns and indicate danger of short life span even 
for relatively low compressive loads. 


Design Criteria for Reinforced Columns Under Axial Load 
and Biaxial Bending, B.BRESLER. Am Concrete Inst—J 
v 382 n 4 Oct 1960 p 481-90. Design criteria for columns sub- 
jected to compression combined with biaxial bending; approxi- 
mate load carrying capacity is defined in terms of easily 
determined parameters without cumbersome trial and error 
procedures. 


Design of Biaxially Loaded Columns by Ultimate Load 
Methods, F.N.PANNELL. Mag Concrete Research vy 12 n 85 
July 1960 p 99-108. Method of defining curves relating 
ultimate load and moment for rectangular columns having 
equal area of steel in each face, and subjected to any radial 
eccentricity of loading; results indicate new method of ac- 
curate and rapid design. 


Design of Corner Columns, R.J.BARTLETT. Concrete & 
Constr Eng v 54 n 9 Sept 1959 p 293-301. Load factor method 
of designing rectangular reinforced concrete members sub- 
jected to bending and axial stresses is extended to design of 
corner columns subjected to axial load and bending in two 
directions, usually at right angles; use of modified equations 
is shown in five examples. 


COLUMNS—Continued 

Design of L-Shaped Columns with Small Eccentricities, L.S. 
MULLER. Am Concrete Inst—J v 31 n 6 Dee 1959 p 487-96. 
Proposed design method is applicable to L-shaped column 
sections symmetrical about 45° axis, where eccentricities do 
not exceed limit of cracking of section; three sets of tabu- 
lated values presented to save computation work and shorten 
design procedure; examples worked out completely. 


Nomogram for Design of Axially-loaded Columns, J.C. 
STEEDMAN. Concrete & Constr Eng v 55 n 6 June 1960 
p 242-3. Percentage of reinforcement required for any normal 
combination of permissible stresses in steel and concrete can 
be read directly from chart presented. 


Steel. See Columns—Stresses; Steel Structures. 
Stresses. See also Columns—Aluminum; Columns—Concrete. 


Basic Column Strength, L.S.BEEDLE, L.TALL. ASCE— 
Proe v 86 (J Structural Div) n ST7 July 1960 paper 2555 
p 139-73. Summary of theoretical and experimental in- 
vestigation of strength of centrally loaded columns as in- 
fluenced by residual stresses and variations in yield-stress 
level; basic strength of structural steel columns containing 
residual stresses may be expressed in terms of tangent 
modulus; approximations for design use are suggested; yield 
stress level and magnitude and distribution of residual stress 
in structural members. 


General Theory of Inelastic Column Failure, R.HILL, M.J. 
SEWELL. J Mechanics & Physics of Solids v 8 n 2 May 1960 
p 105-18. Continuum theory of uniqueness for general inelastic 
solids (Hill 1959) is applied to basic column problem; column 
is long, with arbitrary section, built in at one end, and 
axially loaded in compression at other; general sufficient 
conditions are formulated for either dynamic stability or 
instability of inelastic continuum under dead loading; these 
indicate criterion of stability, and corresponding critical 
load is calculated for built-in column under compression. 


Laterally Deflected Columns, J.SHERMAN. ASCE—Proc 
v 85 (J Structural Div) n ST8 Oct 1959 Paper n 2221 p 
45-64. Consideration of column of which unbent axis is 
rotated about one end due to deflection of other end; compu- 
tation methods for column with both ends fixed to prevent 
rotation; equations for case of column below portal, column 
within portal, and combined action of column and portal; it 
is shown that modified secant formula gives results compar- 
ing favorably with those obtained by tangent formula. 


On Elastic Bending of Columns Due to Dynamic Axial 
Forees Including Effects of Axial Inertia, E.SSEVIN. ASME— 
Trans—J Applied Mechanics v 27 Ser E n 1 Mar 1960 
p 125-31. Influence of axial inertia upon elastic bending 
motion of initially slightly curved columns acted on by 
time-dependent axial forces; equations of motion include 
both axial inertia and nonlinear strain terms; results sug- 
gest that axial-inertia effects are of secondary importance in 
so far as gross elastic response of conventional structural 
columns is concerned. Paper 59-A-25. 


Restrained Columns, M.OJALVO. ASCE—Proce v 86 (J 
Eng Mechanics Div) n EM5 Oct 1960 paper 2615 p 1-11. 
Method for determining carrying capacity of restrained 
columns of constant cross section; failure considered is due 
to bending about one of principal axes of cross section; 
application to columns with equal or unequal end eccentrici- 
ties and for cases where restraining moments are not linear 
functions of end rotations of column; nomographs for columns 
with one end hinged and for columns with equal applied end 
moments and with equal rotational restraints at ends. 


Stability Considerations in Design of Steel Columns, C. 
MASSONNET. ASCE—Proc v 85 (J Structural Div) n ST7 
Sept 1959 pt 1 Paper n 2163 p 75-111. Behavior and design 
of steel columns subjected to thrust and unequal end 
moments; simple interaction formula for maximum values of 
forces and moments is proposed which takes into account 
danger of plastic collapse by bending and buckling by torsion 
bending; safety considerations based on theory and on tests 
conducted in United States and in Belgium. 


Various Instability Modes of Fixed Base Column, D.A. 
SAWYER, ASCE—Proe v 86 (J Structural Div) n ST7 July 
1960 paper 2544 p 61-79. Equations are presented for critical 
buckling load of column, fixed at its base and loaded at its 
upper end, under variety of conditions; ease of column 
loaded at its upper end through frictionless roller; column 
loaded at its upper end through pinned link; latter case is 
developed and expanded for comparison with similar case of 
loading through roller; equations are derived for columns 
of lift-slab operation, loaded by hanging links. 


COMBUSTION. See Aircraft Engines, Jet and Turbine—Com- 
bustion ; Aircraft Fuels—Combustion; Boiler Control—Com- 
bustion ; Coal—Combustion ; Coke—Combustion; Explosions : 
Ilame Research ; Fuels—Combustion; Gas Turbines—Combus-~ 
tion; Hydrocarbons—Combustion; Internal Combustion En- 
gines—-Combustion ; Liquid Fuels—Combustion; Oil Fuel— 
Combustion ; Rocket Engines—-Combustion. é 

COMBUSTION EQUIPMENT. See Boilers; Gas Burners; also 
eross references under Furnaces. 


COMMINUTION. See Crushing and Grinding. 


COMMUNITY PLANNING. 


COMPOSITE 


COMPOSTING. 
COMPRESSED AIR 


Moisture. 


COMPRESSION IGNITION ENGINES. See Diesel 
COMPRESSOR STATIONS. 
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COMMUNICATION. See 
tion; Facsimile; Information Theory; 
munication; Speech; Telegraph; 
Teletypes ; Television. 


Cybernetics; Electric 
Radar ; 


Telemetering ; 


Communica- 
Radio Com- 
Telephone; 


See City Planning. 
COMPANDORS. See Radio Telephone—Multiplex 


Systems ; 
Telephone Equipment. eae 


COMPARATORS 


Interference Comparators for Coordinate Measurement of 
Ballistic Plates, A.;CHITAYAT. Photographie Science & Eng 
v4 n 5 Sept-Oct 1960 p 249-53. Requirements, design criteria, 
and limitations of comparators ; monochromatic light sources, 
signal-to-noise and maximum travel considerations, rates of 
read-cut, direction sensing, and means for automatic read-out ; 
device used by OPTO Mechanisms Inc, Mineola, NY, for 
semiautomatic read-out is described; light fringes are elec- 
tronically counted to determine exact X and Y coordinates 
of satellites and stars, recorded photographically. 


Untersuchungen ueber den Einfluss von Temperaturaender- 
ungen auf die Messwertanzeige von Feinmesszeigern mit 
grosser mechanischer Uebersetzung, R.NOCH, H.HUEHN. 
Zeit fuer Instrumentenkunde v 67 n 11 Nov 1959 p 285-8. 
Effect of temperature variations on readings of high 
magnification precision mechanical comparators for linear 
measurements; influence of slight heat source, consisting of 


operator or lamp, on comparators with graduation of 0.0001 
mm. 


COMPASSES. See Gyroscopes. 


CONSTRUCTION. See 
Roofs—Conerete Shell. 


See Refuse Disposal—Waste Utilization. 


Bridges, Composite; 


See also Aircraft, Training—Simulators; Boreholes—Cir- 
culating Media; Breakwaters—Pneumatic ; Compressors; Con- 
erete Mixing; Electric Circuit Breakers—Air; Oil Well 
Drilling—Cireulating Media; Pneumatic Control and Equip- 
ment; Rock Drilling. 


Compressed Air Systems. Factory v 118 n 10 Oct 1960 p 
93-9. Report evaluates plant air system performance, helps 
to avoid common errors in system layout and operation, 
provides data for managing system, aids in expanding and 
modernizing system more efficiently and indicates new de- 
velopments in compressors and components. 


Keep Your Air Power on the Alert, J.W.DUNCAN. Mill & 
Factory v 65 n 4 Oct 1959 p 130-1. Inspection program for 
compressed air system includes check of air filtration, lubrica- 
tion of compressor, silt and scale removal from water jacket, 
cleaning of intercooler cooling surfaces, and testing of pipe 
lines with liquid soap to determine tightness of joints; inter- 
cooler pressure readings give quick check on overall opera- 
tion; cleaning methods for various parts of system. 


Low Dew-Point Compressed Air, R.J.NEMMERS. Com- 
pressed Air Mag v 64 n 9 Sept 1959 p 10-13. Various uses 
of compressed air, where only dry, low dew-point compressed 
air can be used; several compressor arrangements, or dryer- 
compressor packages are described. 


Vapor in Compressed Air—Make it Work for You, Not 
Against You! J.G.HOWELL. Plant Eng v 13 n 9 Sept 1959 
p 98-103. Investigation by Owens-Illinois shows that warm 
compressed air, in which temperature is sufficiently high to 
effect superheating of water vapor, eliminates need for costly, 
inefficient moisture removal equipment and prevents forma- 
tion of undesirable and damaging condensate; description 
of performance, operation, and maintenance of system; 
graphical and other data. 


Compressed Air Dehydration Unit. Compressed Air 
& Hydraulics v 24 n 280 July 1959 p 228-30. It is claimed 
that machine which can supply uninterrupted flow of air to 
zero humidity, and clean air to 0.5 micron, is also fully 
portable, and can operate continually throughout year; unit 
introduced by Pathfinder Automatic Defroster Co, of Hersham, 
Surrey; Pathfinder cabinet dries and cleans air by refrigera- 
tion and in standard form supplies 10 cfm up to 60 psig, 
or 10 cfm at 15 psig at any required humidity between zero 
and ambient. 


Engines. 


See Gas Pipe Lines—Compressor 
Stations; Natural Gas Pipe Lines—Compressor Stations. 


COMPRESSORS 


See also Aircraft-—Auxiliary Equipment ; Compressed Air ; 
Diesel Engines—Supercharging; Flow of Fluids—Diffusers ; 
Gas Pipe Lines—Compressor Stations; Gas Turbines—Com- 
pressors; Limestone Quarries and Quarrying—Equipment ; 
Refrigerating Machinery—Compressors; Superchargers and 
Supercharging ; Turbomachinery ; Wind Tunnels—Compressors. 


Crossover Systems Between Stages of Centrifugal Compres- 
sors, G.O.BLLIS. ASME—Trans—J Basic Eng v 82 Ser Dn 
1 Mar 1960 p 155-68. Indexed in Engineering Index 1959 p 
246 from Paper n 59-Hyd-3. 
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Eksperimental’noe issledovanie poter davleniya vo vra- 
shchayushchemsya kolese osevogo kompressora, A.S.GINEV- 
SKILL, S.A.DOVZHIK. Akademiya Nauk SSSR, Izvestiya, 
Otdelenie Tekhnicheskikh Nauk, Energetika i Avtomatika n 1 
Jan 1959 p 45-52. Experimental investigation of pressure losses 
in rotor of axial compressor; characteristics of compressor ; 
method and results of investigation of turbomachinery; rela- 
tion of losses to efficiency. 


_Eksperimental’no issledovanie struktury potoka v kol’tsevom 
diffuzore radial’noi kompressornoi stupeni, D.A.ZAZIMKO. 
Teploenergetika v 6 n 8 Aug 1959 p 65-71. Structure of flow 
in ring diffuser of radial compressor stage; experimental 
study of flow through diffuser of stage with 32° wheel. 


Experimental Investigation of Axial-Compressor Inlets, M. 
SEGA, E.YOKOYAMA. Japan Soe Mech Engrs—Bul v 2 n 
7 Aug 1959 p 451-7. To study effects of internal shape of 
inlet casings upon inlet velocity distribution to axial com- 
pressor bladings, flow in seven wooden models of compressor 
inlet casings was measured; in each case flow proved very 
complicated; experiments indicate plane symmetric casings 
without guide rings and axisymmetric casings with guide 
rings showed comparatively good velocity distribution. 


Fabulous Air Compressor, R.S.HARTENBERG, J.DENAVIT. 
Machine Design v 32 n 15 July 21 1960 p 168-70. Details 
of unique system that was built over 50 yr ago to produce 
compressed air without moving parts. 


Four-stage Free-piston Compressor, J.G.COUTANT. Military 
Engr v 52 n 348 July-Aug 1960 p 302-4. Numerical analysis 
including dimensions and performance data of liquid cooled 
compressor, applicable in power, oil, chemical, transportation 
and steel industries; calculations aid in understanding basic 
factors for design and advantages in comparison with con- 
ventional engines; constant volume combustion process analy- 
Sls. 

Here’s Easy Approach to Centrifugal-Compressor Seleetion, 
S.L.COLE. Oil & Gas J v 58 n 6 Feb 8 1960 p 107-8, 110. 
Charts and graphs for calculations needed in first approxima- 
tion studies. 


Le compresseur a piston a labyrinthe sans graissage, U. 
RITTER. Revue Pratique du Froid v 13 n 169, 170 Apr 1960 
p 17-21, 52, May p 32-6. Non-lubricated Sulzer labyrinth 
piston compressor; its application to gas and steam compres- 
sion. Pt 1: Design and characteristics of Sulzer compressor. 
Pt 2: Application in refrigeration using Freon. 


Multiple Shock Compression Using Piston of Finite Weight, 
D.F.T.WINTER. J Fluid Mechanics v 8 pt 2 June 1960 p 
264-72. Theory is described for piston-operated compressor in 
which shock waves are used to heat gas being compressed ; 
detailed calculations show use of compressor to heat air 
for use in hypersonic wind tunnel; effect of real gas prop- 
erties on compression process. 


So You’re Selecting an Air Compressor, A.E.MORRIS. Ap- 
plied Hydraulics & Pneumatics v 13 n 3 Mar 1960 p 67-77. 
Survey of design features of air compressors as aid to 
selection for various applications. 


Theory for Flow with Axial Symmetry in Centrifugal 
Impellers, R.J.TONKS, A.G.SMITH. Aeronautical Quarterly 
v 11 pt 1 Feb 1960 p 22-40. Theory of incompressible flow 
with axial symmetry through impeller of centrifugal com- 
pressor is given and applied to compute flow through two 
different impellers; for each design experimental axial 
velocity distribution at impeller eye is in good agreement with 
that computed numerically from theory; theoretical calcula- 
tion of intake axial velocity should provide useful guide to 
designers. 


Turbo-Compressors, D.MISAREK, B.MACHACEK. Czecho- 
slovak Heavy Industry n 5 1959 p 42-8. Examples of turbo- 
compressors produced at CKD works, Prague for refrigera- 
tion units, blast furnace operation, and compression of gases 
such as NO, NOs and others; also some special types in 
development stage for chemical industry, for COz cooled nu- 
clear reactors, and for O2 compression in metallurgical plants ; 
photographs and diagrams for various engineering applica- 
tions. 


What Size Air Compressor? J.E.MOODY. Plant Eng v 13 
n 12 Dec 1959 p 104-6, 208. Systematic study of equipment 
requirements is important factor in making selection; load 
factor and safety devices discussed; table provides approxi- 
mate figures for air usage by rotary type drills and reamers, 
grinders, chipping hammers, riveting hammers, tugger type 
hoists, piston type motors, impact wrenches, and paint 
sprayers. 


Axial Flow. Comparison of Relative Losses and Characteristics 
of Axial-Flow Compressor Stages, W.GUT. Escher Wyss News 
vy 32 n 2/3 1959 p 3-13. Examination of various design 
principles of axial-flow blowers with particular regard to 
choice of reaction as regards efficiency curve, pressure volume 
curve, maximum attainable head and surge limit of stage. 


Compressibility Effects in Circumferential Inlet Distortion 
in Axial Compressors, M.Z.von KRZYWOBLOCKI. Oesterrei- 
chisches Ingenieur-Archiv v 13 n 4 1959 p 214-35, v 14 n 2 
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1960 p 79-92. Derivation of similarity laws enabling extension, 
to domain of compressible fluid, of analyses made by others 
of various flow phenomena encountered with incompressible 
fluid. 1959: Application to F.EHRICH’s solution (see Engineer- 
ing Index 1957 p 1184). 1960: Application to methods of 
H.YEH (General Electric Co, Tech. Inf. Ser. R 57 AGT 628 
Sept 1957). In English. 


Bearings. See Compressors—Maintenance and Repair. 
Blades. See Turbomachinery—Blades. 


Control. Centralized Control of Compressors, E.N.MARTIN, 
T.W.WILKINSON. Machy Market n 3084 Dec 24 1959 p 
16-20. Design factors in choice of pneumatic equipment for 
remote control of compressor speeds; control room layout 
and means to ensure reliability of compressed air supply ; 
plant described comprises machines in two groups, supplying 
gas in first instance to purification plant operating at 55 atm 
and subsequently to further stage in process at 260 atm. 
Abstract of paper before Instn Mech Engrs. 


Electronic Controls Replace Pneumatics on Gas Compres- 
sors, V.A.RIGGIO. Control Eng v 7 n 9 Sept 1960 p 174-5. 
Electronic turbine-compressor and motor-compressor control 
in US Industrial Chemical Co’s polyethylene plant in Hous- 
ton, Tex; comparison with pneumatic motor-compressor con- 
trol system at Tuscola, Ill, plant. 


Cooling. See Natural Gas Pipe Lines—Compressor Stations. 
Design. See Aerodynamics—Cascades. 
Drive. See also Steam Power Plants—Fertilizer Plants. 


Torsional Vibration Problem as Associated with Synchronous 
Motor Driven Machines, R.N.BROWN. ASME—Trans—J Eng 
for Power v 82 Ser A n 83 July 1960 p 215-20. Certain com- 
ponent failures in synchronous-driven high-inertia rotating 
equipment may be traced to phenomenon peculiar to starting 
characteristic of salient-pole synchronous motor; motor con- 
tributes pulsating torque during starting cycle; this torque 
may excite torsional resonance, which will in turn induce 
very high stresses in driven train members; compressor shaft 
failure is given as example; suggested remedies. Paper 59-A- 
141. 


Torsional Vibrations in Synchronous Motor-Geared-Compres- 
sor Drives, P.B.THAMES, T.C.HEARD. AIEE—Trans v 78 
Pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 1058-6. 
Test measurements of shaft torques on 12,500-hp synchronous- 
motor-geared-compressor installation to determine maximum 
amplitude of torques which may exist in connecting shafts and 
forces between teeth of gear and pinion; method and results 
of analysis made to predict maximum shaft torques. Paper 
59-657. 


Explosions. Compressor Test Facility Explosion, D.W.SCHMITT. 
Am Petroleum Inst—Proc v 89 See 3 1959 p 34-41. Explosion 
of centrifugal compressor, of type used as high pressure unit 
in oil field repressuring service, after six hr of test operation; 
test included use of closed loop for containing and recirculat- 
ing gas or air. 

Explosion at Aberdeen Wind Tunnels Laboratory, T.L. 
SMITH. Am Petroleum Inst—Proec v 39 Sec 3 1959 p 42-4. 
Explosion of compressor used at Aberdeen Proving Ground 
wind tunnels; tests showed that light turbine oil has 
autoignition temperature at 750 psi of 400 F, lower than 
compressor discharge temperature. 


What Causes Explosion in Air Compressors? J.A.MATHE. 
Power Eng v 64 n 2 Feb 1960 p 66-7. Explosions are essentially 
result of ignition of lubricating oil; factors which contribute 
to ignition are types of equipment, excessive valve deposits, 
failure of coolers, high ambient temperatures, heavy duty 
service, over-lubrication, and poor maintenance; change to 
fire-resistant lubricants (phosphate ester fluid) will eliminate 
ignition hazard of petroleum base lubricants; 7 points outlined 
for changeover to phosphate ester fluid. 


Fire Hazards. See Compressors—Explosions. 


Free Piston. Small Free-Piston Engine Compressor, J.H. 
McNINCH, W.W.VOGELHUBER, R.J.McCRORY. ASME— 
Paper n 59-A-97 for meeting Nov 29-Dec 4 1959 4 p. Gas 
fueled engine compressor combination designed for residence 
air conditioning, has only one basic moving part; it is single 
piston machine with power cylinder at top and refrigerant 
compressor at bottom; requirements of low initial cost, high 
efficiency, and compactness are met by free piston unit with 
its pneumatically operated fuel injection system. 


Gas Turbine Drive. See Gas Turbines. 


Maintenance and Repair. Why Compressor Thrust Bearings 
Fail, M.R.NOACK. Petroleum Refiner v 39 n 2°Feb 1960 p 
159-64. List of checking points before startup; systematic 
procedure to be adopted after failure has occurred; improper 
assembly; dirt, sludge or corrosion products; liquid slugs; 
improper lubrication; electrostatic shaft voltage; excessive 
thrust load; possible adjustments. 


Manufacture. Shrink Fittings Speed Assembly of Compact 
Compressors. Iron Age v 186 n 18 Nov 8 1960 p 88-90. Shrink 
fit heat treating equipment plays vital role in manufacture 
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of compact compressors for air conditioning units at Carrier 
Corp; multi-stage unit thermally seals each compressor 
without using any gaskets, fasteners, or adhesive bonds ; 
equipment manufactured by Induction Heating Corp enables 
reduction in number of parts, increases compressor output, 
and reduces power consumption; procedure by which rotors 
are fixed on crankshafts, stators are joined to crankcase hous- 
ings, and manifold covers are fitted on erankease housings, 
each in one min operation is described. 


Stall. See Gas Turbines—Compressors. 
Vibrations. See Compressors—Drive. 
COMPUTERS 


See also Accelerators—Accessories; Air Conditioning —Com- 
puter Rooms; Automatic Control; Business Machines—Data 
Processing; Cars—Design; Chemical Processes—Control ; Cy- 
bernetics; Electric Network Analyzers; Electric Transmission 
—Control; Flow Meters—Recording; Industrial Plants—Au- 
tomation; Information Theory; Inventory Control; Machine 
Tools—Control; Mathematics; Memory Devices; Punch Card 
Systems; Rockets and Missiles—Control ; Servomechanisms ; 
Speech—Intelligibility ; Telemetering; Teletypes; Translating 
Machines; Ultrasonics—Delay Lines. [Note: Applications of 
computers are too numerous to list. These articles will be 
found under the specific subjects to which they apply.] 


Amphisbaenie Sorting, H.NAGLER. Assn Computing Machy 
—J v 6 n 4 Oct 1959 p 459-68. Description of method derived 
from D.W.DAVIES (indexed in Engineering Index 1957 p 217) 
and requiring p-+1 tape units, which overcomes limitations 
of conventional methods; rules for sorting procedure; ex- 
amples indicate procedure. 


Analogue Computer for Investigating Directivity Character- 
istics of Complex Arrays of Unit Aerials, G.MITCHELL. Post 
Office Elec Engrs J v 52 pt 4 Jan 1960 p 246-50. Electro- 
mechanical type computer which will perform automatically 
necessary computations for any array with from 50 to 200 
unit antennas arranged along from 1-16 diametral rows in- 
tersecting at common point, and with maximum of 14 an- 
tennas in any one diametral row; can also be used on semi- 
automatic basis for dealing with larger or more complex 
arrays. 

Analogue Equipment for Servo-System Analysis, J.SWITZ- 
MAN. English Elec J v 16 n 6 June 1960 p 42-50. Features 
of Kidsgrove KAE 1 analog computer by English Electric Co; 
layout and individual units; applications include analysis of 
servo systems. 

Analogue Optical Solid Angle Computer (OSAC), L.J. 
ALDRIDGE, L.P.COOPER, R.A.DAWKINS, G.T.WINCH. 
G.E.C.Journal v 27 n 3 (Summer) 1960 p 158-66. In response 
to request by Armament Research & Development Establish- 
ment, analog computer was designed to integrate solid angle 
subtended by body or target, in this case aircraft model of 
1/72 seale, at any distance and in any attitude between 
equivalent maximum range of 200 ft, i., 33.3 in., and 
minimum approach distance of equivalent of 10 ft. i.e., 1.7 in.; 
operation of apparatus and results of investigation are given. 


Analogue or Digital?, E.L.BRAUN. Mass Production v 386 
n 7 July 1960 p 92-100. Process control systems can use 
either incremental (analog) or integral (digital) computers ; 
relative merits of two types in terms of speed, capabilities, 
input-output requirements, reliability and maintainability. 

Analysis of Time-Sharing in Digital Computers, R.L. 
BOYELL. Soe Indus & Applied Mathematics—J v 8 n 1 Mar 
1960 p 102-24. Analytical discussion of internal time-sharing 
in machines with sequential-access memories on basis of 
generalized probabilistic model; basie relations for efficiency 
of time-sharing are derived; examples of application in 
production control and air traffic control. 


Arithmetic Operations for Digital Computers Using Modified 
Reflected Binary Code, H.M.LUCAL. IRE—Trans on Electronic 
Computers v EC-8 n 4 Dec 1959 p 449-58. Method for per- 
forming addition, subtraction, multiplication, and division 
using modified reflected binary code; modification for integral 
numbers as essentially addition of even parity check bit to 
Gray Code representation; this facilitates both arithmetic 
operations and detection of errors. 


Comparison of Machine Organizations by Their Performance 
of Iterative Solution of Linear Equations, E.J.GAUSS. Assn 
Computing Machy—J v 6 n 4 Oct 1959 p 476-85. It is shown 
that for given problem, different machine organizations vary 
in solution time over nine-fold range; comparison is made 
on basis of Kaczmarz iteration; efficiency number is de- 
veloped giving relative solution time required by each or- 
ganization ; when efficiency number of single address machine 
is taken to be 1.0 following numbers are obtained: four ad- 
dress machine, 125; single address machine with index regis- 
ters 2.5; complex organization, 9. 

Computation of Correlation and Spectral Functions by 
Orthogonal Filtering, E.G.GILBER. AIEE—Trans v 78 pt. 1 
(Communication & Electronics) n 46 Jan 1960 p 954-9. 
Further development of series method introduced by D.G. 
LAMPARD (see Engineering Index 1955 p 289); relation- 
ship of time-domain and frequency-domain techniques to 
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series method; orthonormal approximating f i : 

. g functions; analog 
computer cireuits for orthonormal filtering; approximation 
errors due to finite number of terms in approximating series, 


es component errors, and finite averaging time. Paper 


Computer for Design Calculation of Fields in Electron- 
Optical Systems, G.V.DER-SHVARTS, K.A.NETREBENKO. 
Acad Sciences USSR—Bul—Phys Series (English Translation) 
v 23 n 4 1959 p 488-91 (Columbia Tech Translations, New 
York, NY). Salient features of computer are described, which 
is intended for calculation of fields having rotational sym- 
métry, hécéssaty in design of electron-optical systems; com- 
puter Géombines digital and analog’ computation principles. 


Computer Reéscties Voting Process, W.D.BELL. Control Eng 
v 7 n 2 Feb 1960 p 65-9. Electronie data handling system used 
by Los Angeles County for moving millions of ballots at high 
speed and counting and tabulating them; machine scores 
ballots at rate of 20/see., 


Computers—What You Should Know About Them, FS. 
MERRITT. Eng News-Rec v 164 n 15 Apr 15 1960 p 39-42, 
44-5, 48, 51-2, 54, 59, 61-3. Basic information on computers : 
methods of programming digital computers ; sélection of right 
computers; problems of tenting or buying computers. 


Control Computing, G.POST. Petroleum Engr v 32 n 9, 11 
Aug p D31-5, Oct p D29-34. Comparisons of analog, digital 
and incremental computers, price, number of pieces required, 
cost/piece, percentage of downtime and relative scale of 
analog; digital and special digital devices as function of 
problem complexity; application of each computer type to 
pipe line problems. 


Cycles in Logical Nets, J.H.HOLLAND. Franklin Inst—J v 
270 n 3 Sept 1960 p 202-26. Investigation of influence of 
eycles in logical net upon complexity of its behavior; spec- 
trum of periodic outputs is related to level of cycle com- 
plexity for nets constructed of cycles having feedback co- 
efficient r = 1, with periodic input; question of whether there 
is level of complexity such that any behavior possible for 
fixed logical net can be realized by logical net constructed 
only of cycles of lesser or equal complexity is investigated. 


DC Amplifier Misalignment in Computing Systems, R.L. 
KONIGSBERG. IRE—Trans on Electronic Computers v EC-19 
n 3 Sept 1960 p 352-8. Equivalent input cireuit representation 
for d-c misalignment or “‘offset’’, for each of four types of 
d-c amplifiers with finite input impedance; conditions under 
which use of each equivalent circuit is justified; calculation 
of effect of amplifier offset on system performance. 


Das Parametron und seine Verwendung in nachrichtenver- 
arbeitenden Systemen, E.SCHMITT. Elektronische Rundschau 
v 14 n 2 Feb 1960 p 41-6. Parametrons and their use in data 
processing systems; basic circuits of ferrite-core and diode 
parametrons; effects of detuning on amplitude and buildup 
time; methods of data shifting; applications of parametrons 
as memories, logic components, flip-flops, counters, and as 
components in conjunction with ferrite-core matrixes. 18 refs. 


Das Parametron verspricht neue Moeglichkeiten im Rechen- 
maschinenbau, H.BILLING, A.RUEDIGER. Elektronische 
Rechenanlagen vy 1 n 3 Aug 1959 p 119-26. Parametron opens 
new possibilities in computer design; features of parametron 
using variable capacitance of semiconductor diodes to permit 
switching time in range of 1 musec; new possibilities en- 
gendered in semiconductor parametrons, particularly when 
used with microwave frequencies ; comparison of semiconductor 
device with parametron using variable inductances developed 
in Japan for computer application. 


De Bull elektronische rekenmachine Gamma 3, H.P.TOM- 
SON. Electro-Techniek vy 37 n 24 Nov 26 1959 p 553-9. Bull 
Gamma 8 electronic computer; computer uses standard Bull 
punched card machines as input- and output-devices; most 
diode-circuits consist fundamentally of two standard circuits 
used independently or in combination; description of en- 
trance-part of counter illustrates system. 


Description de la machine arithmétique électronique Zebra 
et de ses performances, C.JEANNERET. Bul Technique de la 
Suisse Romande v 85 n 22 Oct 24 1959 p 337-45. Description 
of electronic arithmetical machine Zebra and its performance ; 
English made Zebra is mathematical digital computer for 
solution of general problems mainly of scientific and technical 
nature with adaptability to commercial problems; description 
of three main parts of computer; logic system is explained. 


Design of Special Purpose Digital Computer, D.HALTON. 
ATE—J v 16 n 1, 2, 3 Jan-July 1960 p 32-64. Binary machine 
for real time applications, utilizes parallel storage and arith- 
metic and single-address ordering system; machine and circuit 
descriptions; method of programming; example of simplified 
sequence program. 


Die algorithmische Formelsprache ALGOL, H.ZEMANEK. 
Elektronische Rechenanllagen v 1 n 2, 3 May 1959 p 172-9, 
Aug p 140-3. Algorithmic language ALGOL; proposal for 
universal formula language for all electronic computers which, 
though being as close as possible to traditional mathematical 
formula language, allows automati¢g ‘transformation into pro- 
gram for any given computer, 
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Digital and Hybrid Simulation Techniques, R.J.A.PAUL, 
M.E.MAXWELL. Control v 3 n 22 Apr 1960 p 120-4. Integra- 
tion-based method which can be used for synthesis of nonlinear 
functions; how method of synthesis, which is basis of digital 
differential analyzer technique, can be used with hybrid 
digital-analog techniques. 


Digital Computer—Applieations in Mining and Process 
Control, P.B.NALLE, L.W.WEEKS. Min Eng v 12 n 9 Sept 
1960 p 1001-4. Application of computers in mining and at 
cement plant for linear programming. 


Digital Computer... What It means to Engineer, W. 
STADE, Jr. Petroleum Engr v 31 n 13 Dec 1959 p B36-9, 42, 
47. Functions and uses of digital computer; data processing 
and storage devices. 


Digital Versus Analog Computation, E.L.HARDER. Associa- 
tion Internationale pour Calcul Analogique—Annales v 1 n 6 
Sept 1959 p 298-300. Trend analysis showing more pro- 
nounced tendency towards development of numerical com- 
puters in solution of scientific problems; computers in- 
corporated in servo or regulation systems are for major part 
of analog type; this state of affairs, however, is expected to 
change very rapidly, following development of techniques. 


Direct Metering for Transformer Analogue Computer, J.F. 
YOUNG. Electronic Eng v 32 n 387 May 1960 p 280-8. Witton 
Network Analyzer (WINA) is transformer analog type of 
computer; when used for network analysis, in-phase and 
quadrature components of all voltages and currents in system 
being analyzed are represented by 75 cps voltages; all voltages 
in actual computer are in phase, and these must be phase 
shifted and combined in direct metering section of computer ; 
they are then used to operate ammeters, voltmeters, watt- 
meters, and var-meters. 


Electronic Digital Computer Based on ‘‘—2” System, Z. 
PAWLAK. Académie Polonaise des Sciences—Bul—Série des 
Sciences Techniques v 7 n 12 1959 p 713-21. Description of 
experimental digital computer denoted as EMC built in 1958 
at Warsaw Technical University; computer works at rate of 
100 operations per sec; drum memory has capacity of 500 
words of 36 bits; total number of electron tubes is 350; 
computer is destined for designing offices, scientific institutes 
and universities. 


Elektromechanische Analogrechner zur Loesung trigonome- 
trischer Aufgaben, E.HOELSCHER, ETZ (Ed A) v 81 n 11 
May 23 1960 p 387-92. Electromechanical analog computers 
for solution of trigonometrical problems; review of com- 
puters, mainly used for automatic data processing in aircraft 
in which operands are represented by mechanical angles of 
rotation and proportional a-c voltages; operation of separate 
elements of computer installations and main sources of error 
are illustrated by example. 

Elektronische Rechenanlagen, B.LHOEHL. VDI Zeit v 102 
n 21 July 21 1960 p 987-90. Electronic computers; illustrated 
description of electronic analogue and_ digital computers 
shown at 1960 German Industries Fair, Hannover. 

Engineering Application of Digital Computers, H.D.IRWIN. 
Mech Eng v 82 n 1 Jan 1960 p 48-50. Advantages of machine 
computation are high speed, accuracy, and durability of tape 
storage of information; new engineering philosophy, opening 
way to solution of complex problems by numerical analysis. 
Paper 59-A-180. 

Figure of Merit for Evaluating Control Computer System, 
L.FEIN. Automatic Control v 12 n 5 May 1960 p 39-41. Out- 
line of system whereby control computers could be graded 
and “‘best buy” selected for particular application, including 
incorporation of computer into existing system. 

Floating-Point Arithmetics, W.G.WADEY. Assn Computing 
Machy—J v 7 n 2 Apr 1960 p 129-39. Three floating-point 
arithmetics with error control are discussed and compared 
with conventional type; multiplication and division shift 
criteria are derived (for any base) for Metropolis-type arith- 
metics; limitations and most suitable range of application for 
each arithmetic are discussed. 

Function Interpretive Scheme for Pegasus, J.S.HORNSBY. 
Computer J v 2 n 4 Jan 1960 p 174-80. Scheme described for 
use on Ferranti Pegasus computer whereby complete formula 
may be read in without breaking it down into single arith- 
metic steps; computer subsequently programs formula, and 
carries out certain simple calculations without need for de- 
tailed instructions. 

General Analysis of Variance Scheme Applicable to Com- 
puter with Very Large Memory, J.LIEBLEIN. Assn Com- 
puting Machy—J v 6 n 4 Oct 1959 p 469-75. Scheme for 
selecting Mr elements occurring in each of many sums neces- 
sary for ‘‘complete r-factor analysis of variance”; it is shown 
that if all (n, m, ngs ...mn) elements of Mr are assumed 
to be simultaneously stored serially, in single unbroken se- 
quence, in given area of internal or external digital computer 
memory, then scheme may be basis for computation of large 
seale variance analysis on computer; examples. 

Generalized Computer Procedure for Design of Optimum 
Systems, R.RODERICK BROWN. AIEE—Trans v 79 pt 1 
(Communication & Electronics) n 438 July 1959 p 285-93. 
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General philosophy of design leading to development of 
gradient design procedure; procedure consists of complex 
group of criteria which unite number of previously known 
mathematical techniques. Papers 58-234, 58-235. 


Generation of Pseudo-Random Numbers on Electronic Digital 
Computers, A.R.EDMONDS. Computer J v 2 n 4 Jan 1960 p 
181-5. Different methods of generating sequences of random 
numbers; statistical tests of randomness which can be ap- 
plied to such sequences: account of pseudo-random number 
subroutines written for Pegasus and Mercury computers. 


Householder’s Method for Solution of Algebraic Eigenprob- 
lem, J.H.WILKINSON. Computer J v 3 n 1 Apr 1960 p 23-7. 
Technique described is considered most satisfactory of known 
methods for general symmetric matrices and may have con- 
siderable advantages for unsymmetric matrices; details of 
computation for simple numerical example are given, and 
also results obtained for 14x14 matrix using ACE computer. 


Leprechaun Computer, J.A.BAIRD. Bell Laboratories Ree v 
88 n 2 Feb 1960 p 58-63. Operational and design features of 
small transistorized computer having large capacity, mag- 
netic-core memory and direct-coupled transistor logie for 
computing and control; machine was developed for Air Force 
for laboratory evaluation of design techniques, programming 
studies and as general purpose computer. 


Lernende Automaten, K.STEINBUCH. Elektronische Rechen- 
anlagen v 1 n 3, 4 Aug 1959 p 112-18, Nov p 172-5, Learn- 
ing machines; classification of automatic systems according 
to their ability to learn; present state of knowledge about 
organie systems; characteristics of learning machines at 
present stage of development, and how they can be used; 
fundamental limits of automata. 92 refs. 


Man-Computer Symbiosis, J.C.R.LICKLIDER. IRE—Trans 
on Human Factors in Electronics vy HFE-1 n 1 Mar 1960 p 
4-11. In anticipated man-computer symbiosis, men will set 
goals, formulate hypotheses, determine criteria, and perform 
evaluations; computing machines will be routinizable; work 
that must be done to prepare way for insights and decisions 
in technical and scientific thinking; problems involved. 


Mechanical Proof Procedure and its Realization in Elec- 
tronic Computer, D.PRAWITZ, H.PRAWITZ, N.VOGHERA. 
Assn Computing Machy—J v 7 n 2 Apr 1960 p 102-28. Logical 
theory behind proof method is outlined and pseudo-program is 
given; problem of realizing pseudo-program in digital com- 
puter; discussion of application; examples of theorems proved 
by this method. 


Method for Solution of Nth Best Path Problem, W.HOFF- 
MAN, R.PAVLEY. Assn Computing Machy—J v 6 n 4 Oct 
1959 p 506-14. Minimum tree is used to calculate best paths; 
given a network, best path adjoining particular origin-destina- 
tion pair is path having least value; if there exists unique 
path with value such that exactly N-1 paths have lesser values 
it is ealled ‘‘N best path’; method used in traffic surveys; 
considerations relative to computer applications. 


Minimal Sequential Machines, D.B.NETHERWOOD. Inst 
Radio Engrs—-Trans on Electronic Computers v EC-8 n 3 
Sept 1959 p 839-45. General class of sequential machines de- 
fined by Mealy is investigated; it is found that any such 
machine can be identified with set of machines of equivalent 
minimality; procedure for developing aggregate of all sets 
of gates for minimal machines is evolved; selecting com- 
ponents for constructing machines. 


MOBIDIC Computer Series, J.TERZIAN. Sylvania Tech- 
nologist v 12 n 3 July 1959 p 58-64. System organization, 
characteristics, and specifications of Sylvania’s MOBIDIC 
computer series; basic logic and circuit techniques; block 
diagrams. 


Modular Design of Digital Equipment, M.J.BERBERIAN. 
Sylvania Technologist v 12 n 38 July 1959 p 80-6. Modular 
design concept of digital equipment in high-sneed computers ; 
physical design of MOBIDIC system; modul-rity shown at 
both system level and unit level. 


New Digital Computer of Polytechnical University Budapest, 
L.KOZMA. Periodica Polytechnica—Elee Eng v 3 n 4 1959 
p 321-48. Automatic program controlled computer operates 
on binary system and is built up of electromagnetic relays; 
program charts of insulating material, with punched in pat- 
terns, used for various operations; translation into, and 
retranslation from binary form is effected automatically; 
computer, primarily designed for didactic purposes, is capable 
of solving variety of mathematical problems. (In English). 


Objective Aspects of Computer Facility Design, R.P.LAR- 
SEN. J Indus Eng v 9 n 4 July-Aug 1960 p 328-31. Total 
facility cost may be conceived as aggregation of*several cost 
components comprising fixed facility and variable facility 
costs; variability of costing rates and facility enables engineer 
to study underlying influences on computer facility costs and 
derive quasi-optimized macroscopie system layout and facility 
design criteria; system layout and restrictions influencing 
layout design 


On Mechanical Simulation of Habit-Forming and Learning, 
S.GORN. Information & Control v 2 n 8 Sept 1959 p 226-57. 
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Theory of programming general purpose digital computer to 
simulate habit-forming and learning, with emphasis on re- 
inforeement process; advantage of separating random selector 
portion of simulation from response type portion. 


Organization of Digital Computers and Computable Func- 
tions, Z.PAWLAK. Académie Polonaise des Sciences—Bul— 
Série des Sciences Techniques v 8 n 1 1960 p 41-51, n 4 p 
193-5, 197-8, n 5 p 253-8. No. 1: Application of computable 
functions to organization of computers; addressing and ad- 
dressless organization; two-argument organization. No. 4: 
Example of organization for calculating simple arithmetical 
expressions; new method of parenthesis-free rotations of 
formulas, No. 5: Organization based on ‘‘-2’’ system. 


Parametron Digital Computer MUSASINO-1, S.MUROGA, 
K.TAKASHIMA. Inst Radio Engrs—Trans on _ Electronic 
Computers vy EC-8 n 3 Sept 1959 p 308-16. Large scale digital 
computer (MUSASINO-1) using parameters as logical ele 
ments is described; built for scientific purposes it does 
arithmetic operations in parallel, and has fast access memory 
of ferrite cores with nonrectangular hysteresis curve; main- 
tenance experience has indicated its extreme stability and 
low incidence of faults. 


Penny Matching Machines, G.M.WHITE. Information & Con- 
trol v 2 n 4 Dee 1959 p 349-63. Description of strategies 
usable by computer or human being in simple penny-matching 
game, opponents independently selecting heads or tails to 
be matched; study of conditional probabilities and interactions 
between players’ decisions. 


Principles and Applications of Control System Simulator, 
K.C.PARTON, D.R.ROBERTS. G. E. C. Journal v 26 n 
Autumn 1959 p 163-72. Examples of wide variety of design 
problems studied on electronic analogue computer at Witton 
Engineering Works, include capacitor charging systems, 
speed control of d-e motors, voltage regulator control of 
turboalternators, ship propulsion, and solution of simul- 
taneous differential equations; operation of simulator enables 
engineers to obtain ‘feel’? of system, and helps ensure that 
design of complicated control is sound and that all operational 
eventualities are covered during design stages. 


Proof Method for Quantification Theory: Its Justification and 
Realization, P.C.GILMORE. IBM J Research & Development 
v 4n1 Jan 1960 p 28-35. Computer program which provides 
quick logical facility for syllogisms and moderately more 
complicated sentences; method for proving that sentence of 
quantification theory is logically true; decision procedure over 
subclass of such sentences; outline of IBM 704 program. 
Bibliography. 

Repetitive Analog Computer for Analysis of Sums of Dis- 
tribution Functions, F.W.NOBLE, J.E.HAYES, Jr, M.EDEN. 
Inst Radio Engrs—Proc v 47 n 11 Nov 1959 p 1952-6. In 
many physico-chemical techniques, result of experiment is 
obtained as curve which is sum of number of. statistical 
distribution functions of given type; for example, normal 
and Lorentz distributions; it is frequently desirable to obtain 
accurate values for mean of each function and area under it; 
design and construction of device capable of resolving curves 
into their components. 


Repetitive Analog Computers at University of Arizona, 
G.A.KORN. Instruments & Control Systems v 33 n 9 Sept 
1960 p 1551-8. Study of various aspects of fast semiautomatic 
analog computation, with particular emphasis on Monte-Carlo 
techniques, in framework of development of fairly large (20 
to 40 amplifier) repetitive computer specifically designed for 
techniques of this type; other applications include use of 
computer in control systems with ‘‘two-time-scale” or ‘“‘pre- 
dictive’’ control. 


Some Aspects of Logical and Circuit Design of Digital 
Field Computer, I.F.BROWN, B.MELTZER. Electronic Eng 
v 31 n 380 Oct 1959 p 590-2. Principles of digital computer 
for solution of field problems; by making calculation at all 
lattice points of field simultaneously, computation time is 
shortened considerably ; unitary arithmetic is used, and compu- 
tation is done by lattice units, one associated with each lattice 
point of field; experimental design of basie unit suitable for 
potential and other problems, 


Standard Modular System for Transistorized Computers, 
A.H.JOHNSON. Elec Mfg v 64 n 5 Nov 1959 p 133-5. 
Standardized electronic packaging system developed by IBM 
to obtain maximum manufacturing economy and speed, and 
to provide for optimum operating and servicing characteristics ; 
details on component cards, receptacles, contacts and inter- 
connections. 


Starting Method for Three-Point Adams Predictor-Corrector 
Method, R.ALONSO. Assn Computing Machy—J v 7 n 2 Apr 
1960 p 176-80. It is shown that three-point Adams formula 
leads to method which is “self-starting”’; starting values of 
accuracy sufficient for continuing solution are provided by 
minor modifications of method. 


Sylatins: Way Out of Systems Maze? N.CHAPIN. Auto- 
matic Control v 12 n 4 Apr 1960 p 87-48. How SYmboLic 
Analysis Technique for INformation Systems can remove some 
of uncertainties and improve evaluations of information sys- 
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tem design alternatives; applications to computer design and 
to feasibility studies by users in order to evaluate possible 
applications of automatic computers; how SYLATINS may 
simplify program preparation by automatic coding. 


, Symbolic Analysis of Decomposition of Information Process- 
ing Machines, J.HARTMANIS. Information & Control v 3 
n 2 June 1960 p 154-78. Analysis of replacement of complex 
finite state sequential machine by several simpler ones which 
operate in parallel and yield same result: mathematical 
background and derivation of conditions for decomposition of 
given machine determine ‘minimal building blocks” which 


mar be connected in parallel to perform given operations. 12 
refs. 


Synthesis of Minimal-State Machines, S.GINSBURG. IRE— 
Trans on Electronic Computers vy EC-8 n 4 Dee 1959 p 441-9. 
Technique for synthesizing minimal-state machines for large 
classes of behavioral specifications; slight modification of this 
technique applicable for synthesizing minimal-state machines 
that have stability properties desirable when working with 
unclocked circuitry. 


Technique for Reduction of Given Machine to Minimal-State 
Machine, S.GINSBURG. IRE—Trans on Electronic Computers 
v EC-8 n 3 Sept 1959 p 346-55. Technique presented for re- 
ducing arbitrary machine S as much as possible to machine 
T which can do everything (from input-output point of view) 
that S can do; since technique is always applicable, it is more 
powerful (although more cumbersome) than _ well-known 
merging technique; several examples are given. 


Toward Mechanical Mathematics, H.WANG. IBM J Re- 
search & Development v 4 n 1 Jan 1960 p 2-22. Successful 
use of electronic computer to prove almost 400 theorems, in 
realm of logic, from Whitehead and Russell’s Principia 
Mathematica; discussion of possible new branch of logic called 
“inferential’’ analysis which treats proofs of numerical 
analysis does calculations. Bibliography. 


2-Channel Data Link for Combined Analog-Digital Simula- 
tion, J.GREENSTEIN. AIEE—Trans v 79 pt 1 (Communica- 
tion & Electronics) n 47 Mar 1960 p 40-4. Characteristics of 
analog and digital computers which make it desirable to 
combine them; 2-channel link which was constructed at 
Convair Co for purpose of interconnecting its analog and 
digital computers; function of data link in real-time analog- 
digital simulation. Paper 60-10. 


Two Notes on Machine ‘‘Learning’, H.H.MARTENS. In- 
formation & Control v 2 n 4 Dec 1959 p 364-79. Program 
enabling computer to “learn” to play tic-tac-toe (and related 
3x3 board games) with fair competence after 30 to 50 plays; 
behavioristic concept of L-automaton is given in abstract 
characterization of machine learning. 


Use of Stantec-Zebra Computer in Research, R.A.J.ORD- 
SMITH. Brit Communications & Electronics v 7 n 4 Apr 1960 
p 266-9. Stantec-Zebra computer is briefly described; Normal 
Code which uses operational digit technique is discussed, as 
is Simple Code which permits easily written and easily modified 
programs; applications of computer. 

Wiring of Data Systems for Minimum Noise, J.V.WHITE. 
IRE Nat Convention Rec v 8 pt 8 (Aeronautical & Naviga- 
tional Electronics, etc) 1960 p 28-34. Noise sources due to un- 
desirable coupling of circuits in data system may be minimized 
by proper wiring; construction of system central ground for 
minimum ground resistance coupling is described; this type of 
construction is also specified for all system modes to eliminate 
other common-resistance coupling. 


All-Transistor Digital Voltmeter, R.C.BOWES, J.C. 
GILL. Instn Elec Engrs—Proc v 106 Pt B Supp n 18 May 
1959 p 1311-14. Voltmeter has accuracy of 0.1% of full-scale 
deflection and gives its reading in form of 10 binary digits; 
output can be supplied to punch used for preparing input 
tape for digital computer, and direct visual indication is 
provided by series of lights. Paper 2927E. 


Character Generator for Digital Computers, E.D.JONES. 
Electronics v 33 n 7 Feb 12 1960 p 117-18, 120. Compact and 
economical monoscope tube apparatus that generates well 
formed alphanumeric characters for display is described; 
monoscope tube, operating in speed range of computers and 
memory devices, provides readout directly on cathode ray 
oscilloscope or on paper. 


Der Magnetkern-Pufferspeicher, ein vielseitiger Baustein fuer 
Nachrichtenverarbeitungs-Systeme, K.ILLENBERGER, F, 
OHMANN. Elektronische Rechenanlagen v 2 1 Feb 1960 p 
16-22. Magnetic-core buffer as versatile building block for 
data-processing systems; design of buffer having storage 
capacity of 1260 characters of 6 bits each, operation speed of 
which can be varied from zero to 200,000 characters/sec ; 
high operating reliability is assured by overall use of solid- 
state elements. 


Design of Position and Velocity Servos for Multiplying and 
Function Generation, E.O.GILBERT. IRE—Trans on Elec- 
tronic Computers v EC-8 n 3 Sept 1959 p 391-9. Design of 
position and velocity servos used in analog computation and 
simulation for multiplying and function generation; im- 
portant characteristics of potentiometers, gear train, motor, 
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amplifier, and tachometer are defined and discussed; non- 
linear performance requirements defined in terms of com- 
ponent parameters. 


Electrostatic Printing. Data Processing v 2 n 2 Apr-June 
1960 p 84-9. Operating principles of Videograph printing tube 
developed for A.B.Dick Co, Chicago, Ill, by Stanford Research 
Institute; printing process can be used for either printing 
computer output data rapidly, at 20,000 characters/sec, or 
transmitting graphic data from one point to another. 


Generating High-Quality Characters and Symbols, J.K. 
MOORE, M.KRONENBERG. Electronics v 33 n 24 June 10 
1960 p 55-9. Solid state character generator, VIDIAC, which 
is part of visual information display and control system, is 
described; generator combines high speed with excellent 
symbol quality; memory configuration allows repertory of 
hundreds of characters; by use of plug in units, sets of stored 
symbols can be changed at will. 


Logger Keeps Track of Time Charges on Five Computers, J. 
PISKOR. Control Eng v 7 n 4 Apr 1960 p 133-5. Logging 
system, constructed by Research Laboratories, United Aircraft 
Corp, that automatically keeps simultaneous program running 
time records for five IBM 704 computers; system has been 
ego: average of 750 log cards per 24-hr day during 
18 mo. 


Low Speed Recording of High Speed Repetitive Waveform, 
T.MIURA. Electrotechnical J of Japan v 5 n 3-4 1960 p 90-3. 
Relative merits of pulse width modulation and frequency dif- 
ference methods for shifting sample point of input waveform 
until following sample moment, in oscillograph output indi- 
cator of repetitive type electronic analog computer. 


Magnetic Amplifier Binary-to-Analog Conversion, I.DANYL- 
CHUK, D.KATZ. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 46 Jan 1960 p 909-12. Binary-to-analog con- 
verter using magnetic amplifiers capable of converting ten 
binary inputs of low power level to floating d-c analog volt- 
age; accuracy of conversion is better than 0.1% of full out- 
put range from 0 to 102.3 v; advantages and limitations. 
Paper 59-1044. 


Magnetic-Tape-to-Paper-Tape Converter, M.RINGER, L. 
MINTZER. AIEE—Trans v 79 pt 1 (Communication & Elec- 
tronics) n 49 July 1960 p 339-46. Device developed by Honey- 
well Co for retrieving large quantity of information from mag- 
netic tape file of DATAmatic 1000 system and its transmission 
to number of remote points. Paper 59-1190. 


Magnetic Tape Units for Computers, S.R.TANNER. Auto- 
mation Progress v 5 n 1 Jan 1960 p 19-21. Special qualities 
of tape required to avoid errors with closely packed digits; 
progress made in Britain and United States in closing of gap 
between computer calculating speeds and tape reading and 
writing speeds. 


Preobrazovatel chislovykh velichin v _ elektricheskie, A.K. 
ZAVOLOKIN. Avtomatika i Telemekhanika v 21 n 2 Feb 
1960 p 260-5; see also English translation in Automation & 
Remote Control v 21 n 2 Feb 1960 p 179-88. Numerical-to- 
electric transducer; block-diagram of device for converting 
numerical values into proportional voltage or current; device 
is based on using principle of intermittent transformation to 
time intervals. 


Servo-Controlled Magnetic-Tape Delay Line, L.J.KAMM. In- 
struments & Control Systems v 33 n 3 Mar 1960 p 4388-9. De- 
lay line receives continuous analog signals, stores them on 
magnetic tape, and emits same signals short time later; time 
delay may be varied from 6 msec to 10 sec; line is used in 
conjunction with analog computers for auto-correlation prob- 
lems and for simulation of physical systems in which time 
delays oecur. 


Solid-State Digital Code-to-Code Converter, R.WASSER- 
MAN, W.NUTTING. Electronics v 32 n 50 Dee 11 1959 p 
60-3. Simple, reliable code converter described accepts up to 
13 bits of Gray information from analog to digital shaft 
encoder and converts it to straight binary code; binary re- 
sults presented on array of gas tube display bulbs; basic 
building block is circuit composed of magnetic core, single 
junction transistor and RLC delay. 


Techniques and Equipment for Digital Data Conversion, R.F. 
SHAW. Control Eng v 7 n 3 Mar 1960 p 107-14. Techniques 
developed for converting digital data usually requiring code 
translation and often some amount of editing; principles of 
operation and description of number of typical commercial 
conversion equipments. 


Universal Tape-to-Tape Converter, J.MEDOFF, A.AYKA- 
NIAN. Automatic Control v 12 n 4 Apr 1960 p 45-50. System 
for assimilating information from magnetie tape (such as 
test data on US Army’s White Sands Missile Range) and its 
conversion to language required by computers for which out- 
put tape is to be generated. 


Airborne. See Aircraft—Control Equipment ; 
tronic Equipment; Computers—Circuits ; 
Processing ; Computers—Manufacture. 
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Character Generators. See Computers—Accessories. 
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Character Recognition. Automatic Character Recognition, D.A. 
YOUNG. Electronic Eng v 32 n 383 Jan 1960 p 2-10. Auto- 
matic character recognition systems currently in production 
or research stage surveyed; fundamental semantic features 
and limits of character patterns discussed; by analysis of 
these limiting features, it is possible to formulate definitions 
of character patterns that will be useful in discriminatory 
logic. 

Character-Recognition Study, W.E.DICKINSON. IBM J 
Research & Development v 4 n 3 July 1960 p 335-48. Study 
of single-gap-scan approach to character recognition using 
IBM 650 for simulation; use of computer to aid in design 
of type font for ten digits used in study; analysis of recog- 
nition accuracy in tests of systems. 


Magnetic Integrator for Perceptron Program, J.K.HAW- 
KINS. IRE Int Convention Ree v 8 pt 2 (Cireuit Theory, 
Electronic Computers) 1960 p 88-95. Magnetic component 
possessing storage and signal output properties suitable for 
circuit realization of W-unit memory element postulated in 
perceptron-type systems; stored value or “weight”? of element 
represented in form of magnetic flux; properties and test 
results. 


Mark I Perceptron-Design and Performance, J.C.HAY, F.C. 
MARTIN, C.W.WIGHTMAN. IRE Int Convention Ree v 8 
pt 2 (Circuit Theory, Electronic Computers) 1960 p 78-87. 
Features of design and construction; Research program in 
progress with perceptron. 


Method for Design of Pattern Recognition Logic, S.D. 
STEARNS. IRE—Trans on Electronic Computers v EC-9 n 1 
Mar 1960 p 48-53. General problem of pattern recognition 
regarded as problem wherein recognition device is presented 
with plane array of black-or-white elements and must decide 
to which general class (pattern) this array belongs; method 
for reducing necessary amount of logic; reduced logic in form 
of Boolean functions of black-or-white elements is presented ; 
some experimental results, in which this logic was mechanized 
with diodes. 


On Predicting Perceptron Performance, R.D.JOSEPH. IRE 
Int Convention Rec v 8 pt 2 (Circuit Theory, Electronic Com- 
puters) 1960 p 71-7. Perceptrons are devices intended to 
simulate portion of logic of brain concerned with memory 
and recognition; mathematical analyses of three main types 
of elementary perceptrons; capabilities of these systems to 
classify certain environments. 


Optimization of Reference Signals for Character Recogni- 
tion Systems, I.FLORES, L.GREY. IRE—Trans on Electronic 
Computers vy EC-9 n 1 Mar 1960 p 54-61. Optimality criterion 
for reference signals for detection of characters in case of 
white Gaussian independent noise is defined; optimum classes 
are obtained and several examples cited; theoretical optimum 
class of signals is derived against which any set of signals 
developed within given constraints may be rated. 


Parallel Analogue Reading Machine, W.K.TAYLOR. Con- 
trol v 3 n 25 July 1960 p 95-9. Methods of extending capacity 
of small model machine previously developed by author, so 
that it will handle thousands of samples required for recog- 
nition of handprinted characters as they appear on letters, 
etc; basic circuits of parallel analog reading machines; auto- 
matic card preparation; resolving power and accuracy; uni- 
versal input system. 


Pattern Recognition with Adaptive Network, L.G.ROBERTS. 
IRE Int Convention Ree v 8 pt 2 (Circuit Theory, Electronic 
Computers) 1960 p 66-70. Experiments with class of adaptive 
networks, in which recognition of handprinted characters 
selected from English alphabet reached 94% success level in 
40 trials per character; object was to develop efficient rein- 
forcement procedures for such adaptive systems. 


Recognition of Typed Characters, W.W.DECKERT. Elec 
Mfg v 65 n 6 June 1960 p 129-38. Major functions of equip- 
ment for automatic conversion of typed work to electrical 
form as key unit for automatic handling of typed messages; 
document handling; camera; registration control and pro- 
gramming video amplifiers; recognition circuit; code con- 
version; buffer storage and output. 


Results Obtained from Vowel Recognition Computer Pro- 
gram, J.W.FORGIE, C.D.FORGIE. Acoustical Soc America— 
J v 31 n 11 Nov 1959 p 1480-9. Computer program developed 
to recognize ten English vowels in isolated words of form 
b:vowel:t; input to computer was real-time spectral data; 
overall recognition score for 21 speakers was as high as 93%. 


Circuits. See also Computers—Error Detection; 
Function Generators; Computers—Integrators ; 
Manufacture; Computers—Multipliers ; 
Semiconductor Devices. 


All-Purpose Computer Circuits, R.J.DOMENICO, R.A. 
HENLE. Electronics v 33 n 84 Aug 19 1960 p 56-8. Photo- 
conductor matrix is described that may be connected to form 
different logie combinations by changing pattern of illumina- 
tion; concept can be extended to logie system able to re- 
pair itself. 

Amplificatore di corrente a transistori per calcolatric - 
logica, MLMANCIANTI, G.SALARDI. cerais Elettrica y3T 


Computers— 
Computers— 
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n 3 Mar 1960 p 216-21. Transistor amplifier for analog com- 
puter; report of experimental study conducted to demonstrate 
concrete possibility of realizing d-c amplifier which would 
function according to principles described; satisfactory results 
obtained. 


Analog Multiplication Using Time as One Variable, T.R. 
HOFFMAN. Electronics v 33 n 33 Aug 12 1960 p 136-8. Analog 
multiplication has required extensive and complex circuits ; 
however, if one variable inherently appears as time interval, 
electronic multiplication can be implemented simply and ac- 
curately; desired products ean be proportional to either 
average or peak output voltage depending on circuit used. 


Automatie System and Logical Design Techniques for RW- 
33 Computer System, T.A.CONNOLLY. IRE Int Convention 
Ree v 8 pt 2 (Cireuit Theory, Electronic Computers) 1960 p 
124-32. Improved methods for computer logical and system 
design; computer described completely by Boolean equations 
which are processed on another computer to check for over- 
loaded elements, logical errors, and system operation; tech- 
niques are demonstrated with specific applications to RW-33 
airborne computer system. 


Automation of Computer Panel Wiring, G.W.ALTMAN, 
L.A.DeCAMPO, C.R.WARBURTON. AIEE—Trans v 79 pt 1 
(Communication & Electronics) n 48 May 1960 p_ 118-25. 
“Design mechanization”? computer program used by IBM for 
preparing back-panel wiring lists which describe how physical 
components of cireuits are connected to perform logic of 
machine; lists also provide bills of material and other in- 
formation related to production control. Paper 60-128. 


Back-Transient Diode Logic, G.WOLFF. AIEE—Trans v 79 
pt 1 (Communication & Electronics) n 47 Mar 1960 p 4-9. Use 
of hole-storage effect of diodes, generally considered detri- 
mental for rapid switching operations, as design basis for new 
type of switching circuit, which exhibits good efficiency, low 
noise, and excellent compatibility with vacuum tubes or 
transistors at switching speeds as high as 30 megapulses per 
sec. Paper 59-261. 


Beitrag zur Normierung von Schaltungen fuer die elektrische 
Integration und Differentiation, K.H.KERBER. Elektronische 
Rundschau v 14 n 2 Feb 1960 p 49-50. Standardization of 
integrating and differentiating circuits; how numerical values 
can be simply obtained for deviations of phase delay and of 
incremental function; features of vacuum tube stage having 
quasiresonant properties; dimensioning fundamentals for its 
faultless operation as integrator, within specified limits. 


Berechnung des Transistor-Flip-Flop, D.FRANCKE. Zeit 
fuer Messen Steuern Regeln v 3 n 4 Apr 1960 p 171-6. Caleula- 
tion of transistor flip-flop; analysis of bistable transistor 
equipped sweep circuit stage in form of symmetrical 2-stage 
feedback d-c amplifier; use of inexpensive transistor in 
circuits for digital computer and numerical control applica- 
tions. 


Canonical Forms for Information-Lossless Finite-State 
Logical Machines, D.A.HUFFMAN. Mass Inst Technology—Re- 
search Laboratory of Electronics—Tech Report n 349 Mar 25 
1959 p 41-59. Information-lossless transducer is one for which 
knowledge of output sequence of symbols is sufficient for 
determination of corresponding sequence of input symbols; 
single block diagram is derived for representation of most 
general information lossless transformation that can be 
achieved by finite-state machine; emphasis is placed on 
circuits that process streams of binary symbols. 


Circuit Application for Semiconductor Voltage-Variable 
Capacitor, B.R.PRESSON, Jr. Western Elec Engr v 4 n 1 
Jan 1960 p 20-3. How voltage-variable capacitor can be used 
to linearize charging characteristics of resistance-capacitance 
circuits used in such applications as integrating circuits for 
analog computers and timing circuits; significant improve- 
ments in linearity obtained, as compared with use of con- 
ventional capacitor; greatest improvement in linearity re- 


sulted when two of voltage-variable devices were used in 
parallel, 


Circuit Design With Rectifiers and Resistances, N.N.KOS- 
TAKE. Elee Technology USSR v 2 May 1960 p 219-32. English 
translation of article indexed in Engineering Index 1959 p 253 
from Elektrichestvo May 1959. 


Circuit Designs for General Purpose Computer, T.E.BA 
Jr, E.U.COHLER, M.I.CRYSTAL, J.E.MONAHAN. Sylvank 
Technologist v 12 n 8 July 1959 p 68-79. Design requirements 
for | computer circuits: inverter, emitter-follower, flip-flop 
register and pulse driver, but driver, clock generator and 
accumulator carry chain. 5 


Cireuit Parameter Calculations for Stepped-Voltage - 
ence Generator, M.A.ZEMEL’MAN. Measurement ah rae 
(English translation of Izmeritel’naya Tekhnika) n 5 May 
1960 p 415-21. Criteria for selection of basic elements of 
generator operating in “diode pump” circuit, such as used 
in converters of voltages from analog to digital form, 


Circuiti per accelerare la propagazione del ri i - 
dizionatori di tipo parallelo, L.LDADDA. Nuovo Dimente aan: 
plemento v 15 n 2 1960 p 169-80. Circuits to accelerate propa- 
gation in adders of parallel digital computer; various methods 
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used to reduce delay in carry propagation are exposed; new 
method is illustrated that uses switching elements which be- 
have like relays, e.g. transistors. 


Combining Transistors with Tunnel Diodes, C.D.TODD. 
Electronics v 33 n 34 Aug 19 1960 p 59-61. Bistable memory 
elements and circuits with N-type characteristics can be 
obtained with transistor-tunnel diode combinations; circuit 
design is discussed. 


Comparative Performance of Saturating and Current- 
Clamped High Frequency Pulse Circuits, V.P.MATHIS, H. 
RAILLARD, J.J.SURAN. Semiconductor Products v 3 n 2 
Feb 1960 p 35-40. Relative performance of saturating and 
current-clamped flip-flops compared; two-terminal driving- 
point resistance characteristics of both circuits are virtually 
identical, and hence static properties, such as stability and 
loading capability, are same for most practical purposes. 


Comparison of Sequential and Iterative Circuits, E.J.Mc- 
CLUSKEY, Jr. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 46 Jan 1960 p 1039-44. Discussion of combi- 
national circuit, which does not contain any storage or memory 
such as flip-flops, self-locking relays, etc, its present output 
being determined only by its present input, and which is 
constructed as series of identical ‘“‘cells’”; design procedure, 
particularly for iterative circuits in which circuit outputs are 
obtained from each of individual cells. Paper 59-1160. 


Compensation Technique for Reduction of Performance 
Errors of Operational Amplifiers, K.P.P.NAMBIAR, A.R. 
BOOTHROYD. Instn Elec Engrs—Proe v 106 Pt B Supp n 15 
May 1959 p 496-504. Simple compensation technique, previously 
employed for improvement of sweep linearity of bootstrap 
sweep generators is shown to be capable of quite general ap- 
plication, being of most value in case of transistor amplifier 
circuits where active element may be regarded as current 
amplifier; simple forms of compensating circuit are derived 
for summing, integrating and _ differentiating amplifiers. 
Paper 3082E. 


Computer Switching With High-Power Transistors, J.S. 
RONNE. Electronics v 33 n 10 Mar 4 1960 p 44-7. Method by 
which high power transistor can be evaluated relative to 
switching speed, pulse gain, and current-carrying capacity; 
considerations involved in _ realizing full capabilities of 
transistor in practical circuit are examined, and design ex- 
ample given. 


Construction of Digital-Computing System from _ Basic 
Transistor Cireuit, P.L.CLOOT, G.E.JACKSON. Electronic 
Eng v 32 n 383 Jan 1960 p 87-43. Special-purpose computer 
with built-in program for binary-decimal conversion uses in- 
terconnecting identical basic circuits; logical design, circuit 
design, and mechanical construction described; use of printed 
wiring throughout makes computer extremely compact. 


DC Design of Resistance Coupled Transistor Logic Circuits, 
W.J.WRAY, Jr. IRE—Trans on Circuit Theory v CT-6 n 3 
Sept 1959 p 304-10. Worst-case d-e design equations for re- 
sistance coupled transistor logic circuits presented; solution 
chosen in form that provides for setting switching transient 
times in advance of calculating d-c design; all constants dis- 
cussed, and algebraic solution obtained for values of unknown 
resistors ; numerical example. 

Design and Analysis of Single-Cycle Magnetic Logical and 
Control Switching Circuits, Ya.G.KOBLENTS, Telecommuni- 
eations n 3 1959 p 322-34. English translation of article 
indexed in Engineering Index 1959 p 253 from Elektrosvyaz v 
13 n 3 Mar 1959 p 73-81. 

Design and Performance of Hall-Effect Multiplier, R.P. 
CHASMAR, E.COHEN, D.P.HOLMES. Instn Elec Engrs— 
Proc v 106 Pt B Supp n 16 May 1959 p 702-5. Construction 
of Hall-effect multiplier, linearity, frequency response, tem- 
perature stability and circuit, considerations of which are dis- 
cussed; suggestions for possible use of device, first of all, in 
analog computation, but also in frequency changing and 
modulation, analysis of complex waveforms and measurement 
of power or power factor. Paper 2982E. 


Design of Diode-Transistor NOR Circuits, D.P.MASHER. 
IRE—Trans on Electronic Computers y EC-9 n 1 Mar 1960 p 
15-24. Set of compatible logic packages from basic circuit ; 
set is unique in sense that single type of diode-transistor 
circuit is used to provide greater majority of logic and storage 
functions required in system; single circuit type, which func- 
tions as NOR circuit, is embodied in two package types. 


Device for Solving High-Order Algebraic Equations, I.K. 
KRYZHE, Automation & Remote Control v 20 n 6 June 1959 
p 739-48. English translation of article indexed in HEngineer- 
ing Index 1959 p 253 from Avtomatika i Telemekhanika June 
1959. 


Digital Circuits Operating at 1 Mc/s Using Transistors, 
B.D.SIMMONS, D.M.BIBB. Instn Elec Engrs—Proc v 106 Pt 
B Supp n 16 May 1959 p 688-97. Circuits for performing 
logical operations in data processing use. alloy-junction 
transistor with alpha cut-off frequency exceeding 10 Me and 
aluminum-bonded diode; complete digital systems can be built 
using number of logic units called ‘bricks’, in conjunction 
with circulating pulse stores described. Paper 2942K. 
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Digital Systems by Symbolic Logic, R.BROOKS. Instru- 
ments & Control Systems v 33 n 3, 4, 5, 6 Mar 1960 p 406-9; 
Apr p 579-81, May p 766-7, June p 954-5. How circuits for 
counting, computing, comparing, testing, performing arith- 
metic or caleulus operations, or operating as flip-flops, pulse 
pattern generators, etc, can be quickly designed by use of 
symbolic logic, Boolean algebra, and logic charts. 


Duenne magnetische Schichten als Speicher-und Schaltkreis- 
elemente, W.E.PROEBSTER. Elektronische Rechenanlagen v 1 
n 4 Nov 1959 p 164-71. Thin magnetic films for memory and 
switching elements; comparison of theoretical predictions of 
static and dynamic behavior of such films with experimental 
results, with emphasis on coherent rotation of magnetization 
lasting about 10-° sec; films for computer memories; para- 
metric systems; hard magnetic films which deserve interest as 
high capacity read-only memories. 36 refs. 


Kine Schaltung zur elektrischen Integration und Differ- 
entiation periodischer Vorgaenge, W.BERGER, F.HOEVEL- 
MANN, H.J.KOESSLER. Elektronische Rundschau v 13 n 9 
Sept 1959 p 336-8. Circuit for electric integration and differ- 
entiation of periodic functions; integration or differentiation 
is carried through in two steps independent of each other 
with RC or RL members separated by tube; error in integra- 
tion is about 1%; output magnitude is increased by amplifica- 
tion of tube in circuit compared with simple RC or RL mem- 
ber; amplification has no influence on output error. 


Elapsed Time Computation, H.W.ABBOTT, V.P.MATHIS. 
Electromechanical Components & Systems Design v 4 n 1 Jan 
1960 p 28-31. Inexpensive technique for performing number of 
arithmetic operations reliably, where accuracies in excess of 
1% are not required; one simple semiconductor circuit, using 
amplitudes of independently variable electric quantities as 
inputs, can be made to perform any of various operations by 
interchanging roles of input signals; modifications in basic 
circuit adapt it to various combinations of analog and digital 
inputs and outputs. 


Electronic Network Synthesis of Linear Algebraic Matrix 
Equations, R.E.HORN, P.M.HONNELL. AIEE—Trans v 78 pt 
1 (Communication & Electronics) n 46 Jan 1960 p 1028-32. 
Use of matrix formulation of equation systems and method 
of synthesis by means of 1-to-1 correspondence between matrix 
equation and electronic network, to obtain convenient tabula- 
tion of procedures applicable to solution of linear algebraic 
equations; use of form is shown to have considerable ad- 
vantage in preventing instability resulting from inherent 
amplifier characteristics. Paper 59-1136. 


Eliminating Diode Redundancy in Encoding and Decoding 
Matrices, A.FREILICH. Control Eng v 7 n 6 June 1960 p 110- 
14. Simple set of rules, applied repetitively, to yield near 
optimum design quickly. 

Esaki Diode High-Speed Logical Circuits, E.GOTO, K. 
MURATA, K.NAKAZAWA, K.NAKAGAWA, T.MOTO-OKA, 
Y.MATSUOKA, Y.ISHIBASHI, H.ISHIDA, T.SOMA, E.WADA. 
IRE—Trans on Electronic Computers v EC-9 n 1 Mar 1960 p 
25-9. Logical circuit uses two Esaki diodes in series to form 
basic element called twin; binary digit is represented by 
polarity of potential induced at middle point of twin, which is 
controlled by majority of input signals applied to middle point ; 
experimental results with clock frequency as high as 30 Me. 


Ferroresonant Systems of Circuit Logic, J.G.SANTESMASES, 
M.ALIQUE, J.L.LLORET. Instn Elec Engrs—Proc v 107 pt B 
(Electronic & Communication Eng) n 32 Mar 1960 p 190-8. 
Logical behavior of basic ferroresonant circuit; procedure 
for obtaining ‘and’ and ‘or’ fundamental circuits through 
ferroresonant elements; how possibility of coupling these 
fundamental circuits allows development of ferroresonant 
system of circuit logic; study of ferroresonant inhibit circuit 
and simplification it permits in logical system. 18 refs. Paper 
3167 M. 


Generation of Squares with Use of Nonlinear Resistors, E. 
GROSSWALD. IRE—Trans on Circuit Theory v CT-6 n 4 
Dec 1959 p 334-9. Whenever great accuracy is not required, 
convenient way to obtain squares in analog computer is by 
use of nonlinear resistors, especially thyrite rods, in certain 
circuits; explicit method is given by which numerical values 
of resistors used in thyrite circuit can be computed for given 
characteristics of thyrite rod used; desired “best’”’ results may 
be achieved thereby. 


High-Speed Digital-Computer Circuits Using Transistors as 
Bidirectional Switches, G.ORD, P.L.LEWIS. Instn Elec Engrs 
—Proe v 106 Pt B Supp n 16 May 1959 p 823-33. By means 
of connecting bidirectional switches in various ways between 
digits of registers, any one of operations of transfer, exchange, 
shift and count can be carried out in time less than 0.2 usec; 
use of surface-barrier type transistors in bistable circuit and 
for bidirectional switches; cable to provide delay of 60 musec. 
Paper 2985E. 


High-Speed Magnetic Shift Registers Using Current Steer- 
ing, J.NEIRYNCK, N.ROUCHE. Revue HF v 4 n 9 1960 p 
201-9. How symmetrical or non-symmetrical shift registers 
can be built using conventional components in conjunction 
with steering techniques; correct interstage isolation can be 
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attained in registers, in which there are no odd currents 
slowing down reversals of cores; in this way, very high 
repetition frequencies are obtainable. 


How to Design Silicon Diode AND Gates, F.E.KIRKLAND. 
Electronics v 33 n 44 Oct 28 1960 p 80, 82. Factors in design of 
gates are discussed and chart is presented for quick determina- 
tion of gate load resistor to obtain given threshold voltage ; 
chart will also indicate whether given threshold voltage can be 
obtained at all. 


Introduction to Ternary Code Number System, D.J.MORRIS, 
W.ALEXANDER. Electronic Eng v 32 n 391 Sept 1960 p 554-7. 
Ternary arithmetic and its conversion to and from binary 
and decimal numerical systems is discussed; brief description 
of ternary switch and store; possible application in computer 
and other switching circuits. 


Le systéme numérique de classes résiduelles dans les ma- 
chines mathématiques, ASSVOBODA. Automatisme v 5 n 1, 2 
Jan 1960 p 16-24, Feb p 65-9. Numerical system of residual 
classes in computing machines; applications of system to 
logie of digital computers. 


Logie and Switching Circuits, A.M.HILTON. Elec Mfg v 
65 n 4 Apr 1960 p 123-58. Principles of symbolic logic; 
classes; logical reasoning; algebra and logic; logie and com- 
puting machines for control; cireuit design. 88 refs. 


Logie Design for Microwave Computer, S.P.FRANKEL. IRE 
—Trans on Electronic Computers v EC-8 n 3 Sept 1959 p 271-6. 
Major reduction in reaction time of computer may be achieved 
by use of microwave components; special problems that arise 
from use of these components in computer are discussed, and 
logie design for microwave computer developed. 


Magnetic Analogs of Relay Contact Networks for Logic, 
D.B.ARMSTRONG, T.H.CROWLEY, U.F.GIANOLA, E.E. 
NEWHALL. IRE—Trans on Electronic Computers v EC-9 n 1 
Mar 1960 p 30-5. Two techniques for designing multi-apertured 
magnetic structures capable of realizing any specific logic 
function; structures made from rectangular hysteresis loop 
material; both techniques start by considering planar contact 
network that realizes desired logical function; rules given 
for obtaining magnetic analog of circuit. 


Manipulation of Symbolic-Logie Expressions, A.LYTEL. In- 
struments & Control Systems v 83 n 7 July 1960 p 1141-2. 
How equation expressing operation of system or circuit in 
terms of basic operations AND, OR and NOT, often can be 
manipulated into simpler form, saving switches or gates in 
implementation. 


Matrix Logic, E.J.SCHUBERT. AIEE—Trans v 78 pt 1 
(Communication & Electronics) n 46 Jan 1960 p 1074-95. 
Matrix operations similar to function matrices for sequential 
circuits describing behavior in time domain, introducing ap- 
propriate algebraic operations; new method for reducing 
logical problems of higher complexity. Pt 3: Matrix Algebra 
of Sequential Logic, 1074-9; Pt 4: Simultaneous Logical Equa- 
tions, 1080-3; Pt 5: Symmetric Switching Functions, 1083-7. 
Papers 59-204, 59-1192, 59-205. For Pt 1 and 2, see Engineer- 
ing Index 1958 p 3811, 1959 p 253. 


Microwave Logic Circuits Using Diodes, W.SAUTER, P.J. 
ISAACS. IRE—Trans on Electronic Computers v EC-8 n 3 
Sept 1959 p 302-7. Applicability of diode microwave switches 
to binary logic circuits in which information appears on a-m 
carrier is studied; regenerative memory loop using this circuit 
was constructed; using X-band carrier, binary pulse stability 
was observed at pulse repetition rates of 685 Mec; traveling 
wave tubes were employed to raise level of controlled signal to 
that required by detector. 


Millimicrosecond Digital Computer Logic, N.F.MOODY, 
R.G.HARRISON. Electronic Eng v 81 n 379 Sept 1959 p 
526-9. System of fast pulse logic described which combines 
efficiency of transformer coupled stages with digit delay 
tolerances approaching that of d-ce coupled systems; logical 
circuits for OR, AND INVENTOR and RECLOCK shown, 
with driver which permits ‘fan out’ factor of 5; transistor 
circuits used throughout. 


Minimizing Number of States in JIncompletely Specified 
Sequential Switching Functions, M.C.PAULL, S.H.UNGER. 
IRE—Trans on Electronic Computers v EC-8 n 3 Sept 1959 p 
356-67. Given sequential switching function in form of flow 
table in which some of entries are unspecified, problem of re- 
ducing number of rows in that flow table is extremely com- 
plex ; analysis of problem presented, and partially enumerative 
solution evolved. 


Nanosecond Logic by Amplitude Modulation at X Band, 
W.C.G.ORTEL. IRE—Trans on Electronic Computers v EC-8 
n 8 Sept 1959 p 265-71. Cireuit described, consisting of diode 
modulator controlled by signal from diode detector, performs 
logical AND, EXCLUSIVE-OR and OR functions upon pulsed 
microwave signals; pulse rates up to 500 Me have been used 
at carrier frequency of 11,000 Me. 


New Class of Switching Devices and Logie Elements, P.R. 
McISAAC, LITZKAN. IRE—Proc v 48 n 7 July 1960 p 
1264-71. Appropriate combination of microwave tube elements 
can be used to create variety of devices capable of perform- 
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ing switching and logic at clock time intervals of one musec ; 
preliminary device is described to demonstrate ability of 
microwave signal to control d-c current. 


New Technique for Computer Switching, C.M.CAMPBELL, 
Jr. Semiconducter Products v 8 n 2 Feb 1960 p 40-3. High- 
current-gain flip-flop with diode gates is suitable where it is 
required to have system with few components and good 
transient response over wide temperature range; operating 
conditions and application of circuit to shift registers. 


NOR Logic, J.,BOSWELL. Instruments & Control Systems 
v 33 n 9 Sept 1960 p 1523-5. Use of single p-n-p junction 
transistor operating in standard grounded-emitter configura- 
tion to develop signal only when neither one nor other of 
its inputs is present; how such NOR element can be 
operated so as to perform three basic functions AND, OR 
and NOT; direct performance of DeMorgan inversion. 


On Analysis and Synthesis of Certain Electrical Circuits 
by Means of Special Logical Operators, A.D.TALANTSEV. 
Automation & Remote Control v 20 n 7 July 1959 p 874-83. 
English translation of article indexed in Engineering Index 
1959 p 253 from Avtomatika i Telemekhanika July 1959. 


On Resolving Time and Flipping Time of Magnetoresistive 
Flip-Flops, AAAHARONI, E.H.FREI. IRE—Proc v 48 n 8 Aug 
1960 p 1436-48. Flipping time of “bridge’’ magnetoresistive 
flip-flop is calculated as function of energy supplied by in- 
coming pulse; caleulation made by numerical solution of 
nonlinear differential equation involved; results show that for 
input pulses of conceivable amplitudes linear time constant 
is good measure of flipping time; time constant is at least 
order of milliseconds for magnetoresistive materials known 
at present. 


Parametric Phase-Locked Oscillator—Characteristics and 
Applications to Digital Systems, L.S-ONYSHKEVYCH, W.F. 
KOSONOCKY, A.W.LO. IRE—Trans on Electronic Computers 
v EC-8 n 3 Sept 1959 p 277-86. Oscillator detects, amplifies, and 
stores binary digital signals in form of two distinct phases of 
carrier; variable capacitance version of device operates 
readily at kilo-megacycle frequencies, thus forming basis of 
digital computer at kilomegapulse clock rate; results of in- 
vestigation of steady state and switching behavior of PLO. 


Parametron Computer Circuits, K.NAGAMORI. Electronics 
v 33 n 23 June 3 1960 p 73-8. Characteristics and coupling 
of parametrons are discussed; their use in logic, register, 
adder, counter, translater, and converter circuits is described. 


Praca impulsowa tranzystorow, T.JANKOWSKI. Rozprawy 
Elektrotechniczne v 5 n 1 1959 p 121-62. Transistors in pulse 
operation ; problems connected with large signal operation of 
transistors in digital computers; relations between input and 
output currents, and between voltages and currents resulting 
from solution of diffusion equation; typical transistor pulse 
circuits used in Institute of Mathematical Instruments. 


Problems of Mating In-Out Devices to Solid-State Digital 
Computers, H.KKAUFMAN, H.ULLMAN. Sylvania Technologist 
v 12 n 3 July 1959 p 89-96. Circuit design for ‘‘mating blocks”’ 
and buffers between computer proper and its input and 
output devices; circuits inelude logic matrices, amplifiers, 
pea level changers, memory elements and transmission 
channels. 


Procédés pratiques de synthese des circuits de commuta- 
tion, M.LDOSSOGNE. Revue HF v 4 n 7 1959 p 157-69. Practi- 
cal methods for synthesis of switching circuits ; representation 
by connection matrix of generalized circuits which cannot be 
reduced to series parallel networks; methods for reducing 
matrix to algebraic expression representing series parallel 
circuit; synthesis of switching circuits. 


Procedure for Designing Reciprocal Computer Circuits, A. 
GILL. Electronics v 33 n 21 May 20 1960 p 92-3. Circuits 
with outputs inversely proportional to their inputs can be 
constructed with diodes, resistors and d-c voltage supplies; 
element values and computation range accuracy. 


Rabota odnotaktnogo magnitnogo registra sdviga s odnovre- 
mennym peremagnichivaniem dopolnitel’nykh serdechnikov, 
A.K.ROMANOYV. Elektrosvyaz v 13 n 10 Oct 1959 p 48-51; 
see also English translation in Telecommunications n 10 1959 
p 1106-20. Operation of single-cycle magnetic shift register 
with synchronous magnetic polarity reversal of complementer ; 
analysis from engineer’s point of view, of shift register with 
rectangular hysteresis loop such as used in computers, auto- 
matic control and communication technology. 


Regular Expressions and State Graphs for Automata, R.Mc- 
NAUGHTON, H.YAMADA. IRE—Trans on Electronic Com- 
puters v EC-9 n 1 Mar 1960 p 89-47. Algorithms for 
converting state graph describing behavior of automaton to 
regular expression describing behavior of same automaton; 
algorithms also given for converting regular expression into 
state graph; algorithms are justified by theorems, and ex- 
amples given. 


Ripple-Type Time-Delay Networks Using Elliptic Functions, 
J.R.KISEDA, D.J.FORD, AIKE—Trans v 78 pt 1 (Communica- 
tion & Electronics) n 46 Jan 1960 p 996-1002. Method of 
designing approximate time-delay simulation network in 
frequency domain, for use in analog computers; network has 
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gain magnitude characteristic which is constant with fre- 
quency and group-delay characteristics phase angle which 
ripples about ideal constant value in prescribed manner ; 
method is particularly applicable to thermal and hydraulic 
problems of nuclear power plants. Paper 59-1193. 


Roehrenschaltungen mit normierter Uebertragungsfunktion 
zur __verzerrungsfreien elektrischen Differentiation, K.H. 
KERBER. Frequenz v 13 n 7 July 1959 p 203-10. Circuits with 
standardized transfer function for distortion free electric 
differentiation ; design criteria for circuits, obtained with aid 
of general relationships of amplifier four-pole, and consider- 
ing input and output coupling elements; standard circuits for 
generation of first and second derivations. 


Semiconductor Parametric Diodes in Microwave Computers, 
J.HILIBRAND, C.W.MUELLER, C.F.STOCKER, R.D.GOLD. 
IRE—Trans on Electronic Computers v EC-8 n 3 Sept 1959 
p 287-97. Requirements placed on semiconductor diode for 
satisfactory performance in parametric subharmonic oscilla- 
tor; principles involved in design of diodes for this purpose 
also discussed, and new diode encapsulation intended for 
direct mounting in microstrip transmission line described; 
techniques for measurement of appropriate diode parameters. 


Silicon Transistor-Resistor Logie Circuits, J.LUECKE. Elec 
Mfg v 66 n 2 Aug 1960 p 113-16. Equations for resistance 
values of NOR circuits, with effects of tolerances on re- 
sistances and supply voltages; circuit parameters for seven 
types of circuits for industrial control systems where switch- 
ing speeds are moderate. 


Simulation of Transfer Functions on Analogue Computer, 
F.C.HARBERT. Electronic Eng v 32 n 388 June 1960 p 354-5. 
One-amplifier circuit for performing operation of double 
integration is described and method for synthesizing poly- 
nomial transfer functions on analog computer. 


Some Applications of Magnetic Film Parametrons as Logical 
Devices, R.F.SCHAUER, R.M.STEWART, Jr, A.V.POHM, 
A.A.READ. IRE—Trans on Electronic Computers v EC-9 
n 3 Sept 1960 p 315-20. Magnetic film parametron has great 
potential as logical element in both binary and ternary 
systems since it can be used in two or three state operation ; 
proposed logical designs for two-element binary shift counter, 
and shift register, as well as seven-element ternary full adder. 


Specifying Pulse Transformer for Computer Use, R.R. 
BLESSING. AIEE—Trans v 79 pt 1 (Communication & Elec- 
tronics) n 47 Mar 1960 p 44-7. Specialized current-driven 
device that functions as precision component in large-scale 
ferrite-core memories, and also as switching device in com- 
puter logic; how specifications for such devices satisfying 
computer applications are arrived at, how devices are meas- 
ured, and how these characteristics are related to applica- 
tion. Paper 59-119. 


Statistical Analysis of Transistor-Resistor Logic Networks, 
W.J.DUNNET, Y-C.HO. IRE Int Convention Rec v 8 pt 2 
(Cireuit Theory, Electronic Computers) 1960 p 11-40. Con- 
sideration in design of transistor resistor logic systems is 
delay in propagating signals through various levels of these 
circuits; mathematical model of delay is constructed which 
is complicated function of circuit variables as well as of in- 
trinsic parameters of transistors involved. 


Study of Operational Amplifiers, M.NAGATA, T.MIURA. 
Inst Elec Engrs Japan—J v 80 n 858 Mar 1960 p 258-60. 
Accuracy and stability study of analog computer amplifiers, 
based on new form of fundamental equation, which is de- 
rived from assumption that amplifier is operating under 
linear condition. (In Japanese with English summary). 

Supereonducting Devices and Circuits, D.R.YOUNG. Elec- 
tronics v 33 n 42 Oct 14 1960 p 84-7. High-speed switching 
and storage capability are obtained in superconducting com- 
puter circuits with thin film cryotrons; principles of cryotron 
operation are exvlained and some sample circuits are de- 
scribed. 

Superconductive Switching for Computers, D.H.PARKIN- 
SON, P.R.STUART. Automatic Control v 13 n 3 Sept 1960 
p 40-5. Work on superconductive switching devices at British 
Royal Radar Establishment and National Physical Laboratory ; 
storage device in which random access time to store contain- 
ing 10 bits or more would not be limited by switching speed 
of device itself; factors which determine transition, tem- 
perature and sharpness of superconductive transition of thin 
films of tin; Crowe Cell progress report; planar cryotron. 


Switching and Memory Criteria in Transistor Flip-Flops, 
D.K.LYNN, D.O.PEDERSON. IRE Int Convention Ree v 8 pt 
2 (Circuit Theory, Electronic Computers) 1960 p 3-10. Only 
certain energy storage elements of flip-flop can provide neces- 
sary memory if flip-flop is to be used with mono-polarity 
pulse train input at one port; criterion proposed to determine 
which storage elements can provide memory; minimum 
memory and maximum repetition frequency determined for 
Eccles-Jordan circuit. 


Synthesis of Switching Functions by Linear Graph Theory, 
W.MAYEDA. IBM J Research & Development v 4 n 3 July 
1960 p 321-8. Application of theory to study of switching 
networks; necessary conditions for realizability of networks 
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consisting of specified elements; synthesis utilizing decom- 
position to cut-set matrices. 


Synthesizing Minimal Stroke and Dagger Functions, J. 
EARLE. IRE Int Convention Ree v 8 pt 2 (Circuit Theory, 
Electronic Computers) 1960 p 55-65. Techniques of functions 
tables, theorems of Boolean algebra, and Karnaugh maps are 
extended to provide synthesizing and minimizing methods for 
stroke and dagger functions; applicable to NOR circuits and 
ay AND-Inverters, OR-Inverter type circuits performing these 
unctions. 


Theorem for Deriving Majority-Logic Networks Within 
Augmented Boolean Algebra, R.LINDAMAN. IRE—Trans on 
Electronic Computers v EC-9 n 3 Sept 1960 p 338-42. Since 
ordinary Boolean algebra provides no single symbol to denote 
majority-decision operation, ordinary Boolean equations can 
not, in general, directly represent majority-decision net- 
works; augmented Boolean notation is presented whereby 
majority decision operation can be directly represented; new 
method is, in principle, capable of producing minimal designs. 


Theory, Design and Use of Correlators, J.DREXLER, Z. 
VZLU. Automatic Control v 12 n 6 June 1960 p 17-21. 
General theories of autocorrelation and cross correlation 
and equations which define them; number of specific devices 
for solving these equations electronically and electro-mechani- 
cally ; applications in wide range of industries such as mining, 
strip-welding, acoustic testing, wind-tunnel instrumentation, 
astronomy, power generation, and communication systems. 


Thin-Film Cryotrons, C.R.SMALLMAN, A.E.SLADE, M.L. 
COHEN. JRE—Proc v 48 n 9 Sept 1960 p 1562-82. General 
properties of evaporated superconductive films; characteristics 
and circuit applications of thin-film cryotron; circuit analysis 
of cryotron ring oscillators. 


Thin Magnetic Film Shift Register, K.D.BROADBENT. IRE 
—Trans on Electronic Computers v EC-9 n 3 Sept 1960 p 
321-3. Shift register in which binary information is stored 
and translated in and along continuous evaporated thin 
magnetic film; device is capable of storing information having 
density of several hundred bits per sq in. of vacuum evaporated 
structure and of translating this amount of information at 
bit rates in excess of megacycle with powers of less than 10 w. 


Transistor Applications in High-Speed Parallel Computer, 
J.CONNETT, P.COOKE. Instn Elec Engrs—Proe v 106 Pt B 
Supp n 18 May 1959 p 1226-34. How transistors can be used 
with diode logic to satisfy some fundamental requirements 
peculiar to binary amplifiers and 2-state elements; building 
blocks incorporating feedback saturation control; satisfactory 
operation at 1 megapulse/sec is obtained using 5 Me alloy- 
junction transistors; specific arithmetic and counting appli- 
cations. Paper 2909E. 


Transistor-Capacitor Shift Register, R.W.HOFHEIMER. 
Semi-conductor Products v 3 n 7 July 1960 p 31-2. Shift 
register is described in which capacitors are used as informa- 
tion storage elements; chief advantages are circuit simplicity 
and high bit rate capability. 

Transistor Circuits ... Driving Beam Switching Tube, 
E.J.OEBLBERMANN, H.E.CRECRAFT. Electronic Industries 
v 19 n 9 Sept 1960 p 78-80. Performing decimal rather than 
binary functions, beam switching tube can replace up to 20 
transistors in switching applications ; however, high amplitude 
drive signals required and impedance matching create prob- 
lems when tube is used with transistor logic; some solutions 
are presented. 


Transistor Circuits for Digital Differential Analyser, G.C. 
ROWLEY. Instn Elee Engrs—Proc v 106 Pt B Supp n 16 May 
1959 p 684-7. Circuit techniques which have proved to be 
extremely reliable, and appear to offer opportunity of con- 
structing very large and complex computing devices which 
would not be realizable by thermionic tube techniques ; features 
of several practical circuits. Paper 2993E. 


Transistor Circuits for Ferrite Store, G.C.PADWICK, A.L. 
CAIN. Instn Elec Engrs—Proc v 106 Pt B Supp n 16 May 
1959 p 675-84. Various circuits associated with coincident- 
current ferrite store, all of which use transistors and no tubes; 
two methods of gate selection and drive, one of which makes 
use of square-hysteresis-loop cores to select and drive gating 
transistors, and other uses diode matrix to provide potential 
levels at their bases, amplification, and standardization of 
output; provision made for writing new information, or for 
rewriting information immediately it has been read. Paper 
3027E. 


Transistor Circuits for Use with Magnetic-Drum-Con- 
trolled Data-Handling Systems, B.H.CAPPER, B.LOWE. Instn 
Elec Engrs—Proe v 106 Pt B Supp n 18 May 1959 p 1216-25. 
Circuit elements for operation at 100 ke to perform logical 
functions; several types of p-n-p alloy-junction transistors are 
utilized, and both saturated and unsaturated modes of opera- 
tion are used; circuits discussed include reading and writing 
amplifiers, track-switching circuits, bistable elements, buffer 
amplifiers, emitter-followers and transistor and diode gates. 
Paper 2966E. 


Transistor Current Switching and Routing Techniques, D.B. 
JARVIS, L.P.MORGAN, J.A.WEAVER. IRE—Trans on Elec- 


254 THE ENGINEERING INDEX—1960 


COMPUTERS—Circuits—Continued 


tronic Computers v EC-9 n 3 Sept 1960 p 302-8. System of 
circuit logic in which diffused base transistors are operated 
well out of saturation to make most of their speed; logical 
information is contained in presence or absence of current 
which can be switched or routed by gates described. 


Transistor D.C. Amplifier for Use in Analogue Computers, 
C.M.CUNDALL, J.K.SAGGERSON, G.SHAW. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 18 May 1959 p 1354-64. 
Theoretical background necessary to enable transistor d-c 
amplifier characteristics to be specified for specific computing 
applications; how high-performance drift-corrected amplifier 
can be designed, using only transistors, and in such way 
that component selection and complex setting-up procedures 
are minimized. Paper 3038E. 


Transistor Pulse Circuits for 160-MC Clock Rates, W.J. 
GIGUERE, J.H.JAMISON, J.C.NOLL. IRE—Trans on Elec- 
tronic Computers y EC-8 n 4 Dec 1959 p 432-8. Transistor cir- 
cuits capable of regenerating 6.25 museec pulses at 160 
Me bit rate; parallel-to-serial multiplexing techniques de- 
veloped to combine 16 parallel 10 Me clock-rate signals into 
160 Me clock-rate pulse train. 


Transistor Storage and Logie Circuits for Binary Data 
Processing, R.HERMAN. Instn Elec Engrs—Proe v 106 Pt 
B Supp n 16 May 1959 p 663-74. New types of delayed and 
undelayed storage elements, each of which uses only one 
transistor and is very economical in power consumption ; 
form of output and input permits design of wide variety of 
logic circuits using very few components. Paper 2864E. 


Transistors in Data-Processing Machines, J.H.FELKER. 
Instn Elec Engrs—Proc v 106 Pt B Supp n 18 May 1959 
p 1214-15. Trends in design of circuits for data-processing 
machines; transistor applications. Paper 38119E. 


Tunnel Diode Digital Circuitry, W.F.CHOW. IRE-—Trans 
on Electronic Computers v EC-9 n 3 Sept 1960 p 295-301. 
Various tunnel diode logic circuits and requirements imposed 
on them with respect to tolerances of other circuit com- 
ponents; tunnel diode flip-flop circuit which has been tested 
with favorable results in counter and_ shift-register con- 
figurations. 


Tunnel Diode Logie Circuits, W.F.CHOW. Electronics v 33 
n 26 June 24 1960 p 103-7. Three important aspects of 
tunnel diode logie circuits are examined; diode current- 
voltage characteristics, modes of operation and effect of cir- 
cuit component tolerances; tolerance equations derived. 


Ueber Operationsverstaerker mit Transistoren fuer Gleich 
spannungs-Analogrechner, G.MEYER-BROETZ. Elektronische 
Rechenanlagen v 1 n 4 Noy 1959 p 186-90. Transistorized 
operational amplifiers for d-c analog computers; examination 
of errors in linear amplifying and zero drifts, to show that 
HE germanium transistor amplifiers can be designed with 
loop-gain greater than 104 and with zero drift relating to 
amplifier input of less than 5 uv, in temperature range of 
15-35 C. 28 refs. 

Use of Parenthesis-Free Notation for Automatic Design of 
Switching Circuits, E.L.LAWLER, G.A.SALTON. IRE—Trans 
on Electronic Computers v EC-9 n 38 Sept 1960 p 342-52. 
Parenthesis free notation is introduced for representation of 
series parallel switching networks; notation facilitates cal- 
culation of circuit parameters and permits unambiguous 
characterization of circuit topology; notation developed for 
digital computer used in design and development digital 
equipment. 

Use of Silicon Diodes in D.C. Modulators and Their Applica- 
tions to Drift Correctors for Computing Amplifiers, T.GLU- 
CHAROFF, C.P.GILBERT. Instn Elee Engrs—Proe v 107 pt 
Cn 11 (Monograph n 346) Mar 1960 p 82-90. It is shown 
that zero stability which can be achieved with silicon diode 
modulator is comparable to that given by conventional relay 
modulator; use of diode circuit is shown to result in number 
of improvements in overall drift-corrector performance, such 
as higher frequency response and practically unlimited life; 
design of drift corrector for use with given d-e amplifier. 


Vizual’no-metrichnyi metod minimizatsii bulevykh funktsii, 
A.D.ZAKREVSKII. Avtomatika i Telemekhanika v 21 n 3 Mar 
1960 p 369-73; see also English translation in Automation 
& Remote Control v 21 n 3 Mar 1960 p 255-8. Visual-matrix 
method for minimization of Boolean functions; method based 
on using some peculiarities of visual perception of informa- 
tion, is applicable to minimization of arbitrary Boolean func- 
tions with about 10-12 variables, particularly of incom- 
pletely determined functions. 

Codes. See Computers—Data Processing; Computers—Error 
Detection ; Information Theory. . 


Converters. See Computers—Data Processing. 

Cooling. See Air Conditioning—Computer Rooms; Radio Equip- 
ment—-Cooling. 

Data Processing. See also Ballistics; Computers—<Accessories ; 
Computers—Circuits ; Computers—Error Detection. 

Accelerated Programming for GEVIC in Real Time Ap- 

plications, E.A.SHEMETA. Automatic Control v 12 n 3 Mar 
1960 p 26-44. Programming system for General Electric 
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Variable Increment Computer; examples of operation required 
to generate sine-cosine as function of accuracy ; applications, 
to line of sight stabilization, velocity vector stabilization, toss 
bombing, and other military aircraft problems. 


Analogue Computer Techniques, F.C.-HARBERT. Electronic 
Eng v 32 n 384, 385 Feb 1960 p 74-7, Mar p 166-9. Solution 
of simultaneous algebraic equations, eigenvalue problems and 
polynomial equations using iterative method, approximate solu- 
tions of partial differential equations by finite difference tech- 
niques; simulation of transportation delay using Pade ap- 
proximations. 


Analytical Development and Implementation of Optimum 
Error-Correcting Code, R.G.FRYER. Sylvania Technologist Vv 
13 n 3 July 1960 p 101-10. Outline of theory of construction 
of group error-correeting codes; construction of (15,5)-triple- 
error-correcting code all of which have same weight structure 
and all are optimum; implementation using ‘“‘m-sequences”’ ; 
theory of m-sequences. 


Application of Some Basie Inequalities for Entropy, J. 
HARTMANIS. Information & Control v 2 n 3 Sept 1959 p 
199-213. Study of efficient information selection, storage and 
processing; method for approximating statistical properties 
of stochastic source of binary information by lower order 
probability distributions; application to coding problems, to 
determine delay required before encoding message. 


Autoecoder Programmierung mit Makro-Instruktionen bei 
der IBM 7070, K.KREUZER. Elektronische Rechenanlagen v 1 
n 4 Nov 1959 p 183-5. IBM 7070 Autoecoder programming 
with macro-instructions; programming language, which con- 
siderably facilitates extensive coding effort for large data 
processing system with many in- and output units. 


British Bank Installs Book-keeping Computer. Automation 
Progress v 5 n 4 Apr 1960 p 119-20; see also Data Processing 
v 2 n 8 July-Sept 1960 p 130-7. Computer program for 
Ferranti Pegasus 2, being tested by Martins Bank; program 
includes posting of checks and credit notes, alteration of 
standing information, addition of new and removal of closed 
accounts, statistics for management, checking debits against 
list of stops or limits, printing of routine and special state- 
ments, daily lists of totals and of rejected items, etc. 


Changing from Analog to Digital Programming by Digital 
Techniques, M.L.STEIN, J.ROSE. Assn Computing Machy— 
Jv7n1 Jan 1960 p 10-23. Method consists in having digital 
computer itself analyze description of analog setup diagram in 
order to deduce differential equations being solved and compile 
program including input and output for integration of equa- 
tions; no special properties of any particular machine are 
utilized. 


Characteristics of Digital Codes, L.ROSEN. Control Eng v 
6 n 12 Dee 1959 p 115-19. Definition of important properties 
of digital codes that affect their selection, such as compat- 
ibility, economy, transmittability, nonambiguity, interpret- 
ability, contiguity, logical construction, and easy manipula- 
tion; some specific codes currently used in computing, data 
handling and data transmission systems. 


Combi-System—Proposal for New Concepts in Digital Data 
Processing, H.SCHWAB. AIKRE—Trans v 79 pt 1 (Communi- 
cation & Electronics) n 49 July 1960 p 1938-7. New approach, 
based on basie functions of data handling, such as position- 
selection, value-comparison, switching, memory, control, and 
translation; similar to proceedings in computer technology 
of circuit logic, symbols are proposed for basie functions, 
which allow block diagram approach as well as eventually 
new type of algebra in solving data handling problems. 
Paper 60-158. 


Communicating with Large-Scale Computers, J.M.MANLEY. 
Bell Laboratories Rec v 37 n 10 Oct 1959 p 381-6. Modern, 
large-scale digital computers must be programmed in complex 
and esoteric machine language; in recent years, however, 
mathematicians have simplified programming by developing 
methods for readily translating everyday mathematics of 
science and engineering into computer language; description 
of some translation techniques developed by mathematicians 
at Bell Laboratories for IBM 650 and IBM 704 computers. 


Computers in Medical Data Processing, R.S.LEDLEY, L.B. 
LUSTED. Operations Research v 8 n 38 May-June 1960 p 
299-310. Application of concepts associated with sequential 
decision theory to analysis of medical diagnosis; accumula- 
tion and recall desired features of individual medical records ; 
feasibility of national health computer network. 


Computers Make Sense on Scale of Two, D.S.EVANS. En- 
gineering v 190 n 4929 Oct 7 1960 p 474-5. Basie to digital 
computing is binary code, or seale of two, knowledge of which 
may lead to better understanding of computer programming 
and hence to better exploitation of computers; rules for addi- 
tion, multiplication and division are given; diagrams show 
pure binary scale, binary coded decimal scale, and watts re- 
flected decimal or cyclic permuted decimal scale. 


Curve Fitting with Digital Computer, C.W.CLENSHAW. 
Computer J v 2 n 4 Jan 1960 p 170-3. Forsythe method for 
fitting polynomials to set of points, using principle of 
least squares modified to save substantial proportion of 
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machine storage; this is achieved by representing each 
polynomial within machine by coefficients in its Chebyshev 
series; examples of time taken by DEUCE give indication of 
operation rate of program. 


Data Processing—Today and Tomorrow, F.J.ANDERSON. 
Sylvania Technologist v 12 n 3 July 1959 p 55-7. Survey of 
advanced concepts of high-speed digital computers; data 
storage methods, modularity and flexibility of modern data 
processors; future of data processing with computers such 
as Sylvania’s MOBIDIC. 


Determination of Carry Propagation Length for Binary 
Addition, G.W.REITWIESNER. IRE—Trans on _ Electronic 
Computers v EC-9 n 1 Mar 1960 p 35-8. Propagation of both 
zero and nonzero carry is required in employment of 
asynchronous self-timing addition; for addition of two n-digit 
binary numbers which are uniformly distributed, simple re- 
cursive algorithm is readily derived for exact determination 
eet ered maximum length of zero or nonzero carry propa- 
gation. 


DEUCE Alphacode Translator, F.G.DUNCAN, D.H.R.HUX- 
TABLE. Computer J v 3 n 2 July 1960 p 98-107. Description of 
recently completed program for translating from single-level 
pseudocode (Alphacode) to multi-level machine code (orthodox 
DEUCE code); chief point of interest is allocation of single- 
level addresses among three levels of real computer to obtain 
efficient final program. 


Digital/Analogue Function Table, R.M.BECK, J.M.MITCH- 
ELL. Automatie Control v 12 n 2 Feb 1960 p 46-57. Digital 
system for generation of arbitrary or analytical functions for 
analog and digital computers; design for set of incremental 
computer blocks comprising DAFT equipment; incremental 
inputs and outputs of number of these blocks may be inter- 
connected to solve large class of research and development 
problems; system was originally designed for US Air Force. 


Digital Computer as Unit in Automatic Electronic Data- 
Processing System, W.C.J.WHITE, D.L.OVERHEU. Soc In- 
strument Technology—Trans v 12 n 1 Mar 1960 p 134-43 
(discussion) 143-5. Comparison with business-data-processing, 
scientific-computing, and_ scientific-data-processing systems; 
compromises necessary in design of latter type of system; two 
diametrically-opposed examples of data-processing problems 
which arise in scientific-data-processing system are quoted in 
connection with missile instrumentation at Australian Weap- 
ons Research Establishment. 


Disk Encoder Design Avoids Ambiguities, D.P.GRIFFIN. 
Electronics v 33 n 17 Apr 22 1960 p 62-6. Conversion of analog 
inputs into digital form using shaft-position-encoders raises 
problem in that small changes in analog variables can 
introduce positional ambiguity; disk pattern designs are de- 
seribed that eliminate this problem. 

DYANA Computing System and Its Applications, J.T. 
OLSZTYN, B.HARGREAVES, T.J.THEODOROFF,  E.L. 
JACKS. SAE—Paper n 127D for meeting Jan 11-15 1960 
12 p; see also abstract in SAE—J v 68 n 4 Apr 1960 p 32-4. 
System for IBM 704 computer and its components; DYANA 
program consisting of description of vibrating system in- 
vestigated, mathematical expressions required, and set of 
statements; compiler prepares mathematical model, numerical 
procedures, and organizes these into FORTRAN program; 
system, designed for study of spring mass damper systems 
is capable of handling dynamic problems whose mathematical 
models are represented by systems of ordinary differential 
equations; two examples of applications. 


Dynamic Data Analysis by Digital Computer, J.E.WEST- 
WICK. Instruments & Control Systems v 32 n 12 Dee 1959 p 
1836-9. Considerations required in use of digital computer for 
instrumentation data analysis; computer input and output 
techniques, programming, and analog-to-digital conversion of 
information; types of instrumentation data analysis possible 
by computer. 


Electronic Digitizing Techniques, G.J.HERRING. Brit Instn 
Radio Engrs—J v 20 n 7 July 1960 p 513-17. Analog-to- 
digital converters may be broadly classed as mechanical or 
electronic; electronic converters are faster but in general 
less accurate than mechanical; principles on which electronic 
converters have been based are discussed, such as voltage 
feedback, time encoding and frequency modulation. 


Fortran-Compiled List-Processing Language, H.GELERN- 
TER, J.R.HANSEN, C.L.GERBERICH. Assn Computing 
Machy—J v 7 n 2 Apr 1960 p 87-101. Language for manipulat- 
ing expressions stored in Newell-Shaw-Simon lists has been 
developed for programming simulation of geometry theorem- 
proving machine on IBM 704; statements are written in 
usual Fortran notation with large set of special list-processing 
functions appended; advantages of Fortran combined with 
flexibility of NSS list makes language useful where inter- 
mediate data of unpredictable form, complexity, and length 
may be generated. 


Gradient Projection Method for Nonlinear Programming—1, 
Linear Constrains, J.B.ROSEN. Soc Indus & Applied Mathe- 
matics—J v 8 n 1 Mar 1960 p 181-217. Basic projection matrix 
is defined and its properties demonstrated ; objective function 
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its gradient, and constrained global maximum are defined and 
two. theorems proved; basic algorithm for method is given; 
equivalence of method with dual simplex method started at 
vertex is discussed; three important additions to method are 
described and application to simple example is given. 


Gray-to-Binary Conversion, R.BROOKS. Instruments & Con- 
trol Systems v 33 n 8 Aug 1960 p 1311-12. How serial con- 
version of Gray code to binary code can be implemented by 
basic flip-flop package. 

Industrial Computers for Tank Farm Inventory Control and 
Data Handling, E.B.TURNER, R.J.NOORDA. Elec Eng v 79 
n 5 May 1960 p 390-3. Use of industrial computer of general- 
purpose, digital, stored-program type for accumulation of 
data from tank farm storage facilities and its automatic 
manipulation into forms suitable for inventory control and 
further processing. 


Information Process Analysis, B.GRAD, R.G.CANNING. J 
Indus Eng v 10 n 6 Noy-Dec 1959 p 470-6. Details of new 
charting technique, developed by General Electric Co to aid 
introduction of electronic data processing systems in office; 
technique is based on precise definitions of basic data 
processing operations, in form of symbols, and charting 
procedure to make sure that necessary descriptive informa- 
tion accompanies each symbol; examples of process charts; 
future usage possibilities. 


Informationsverarbeitende Systeme. Nachrichtentechnische 
Fachberichte n 14 1959 70 p. Data processing systems; 12 
papers presented at special conference of Association for 
Communication Engineering, Stuttgart 1957; topics include 
computer circuits, character recognition, data storage and 
use of digital computers in control systems. 


Input-Output Buffering and Fortran, D.E.FERGUSON. 
Assn Computing Machy—J v 7 n 1 Jan 1960 p 1-9. General 
description and evaluation of buffering methods; variable and 
fixed buffering compared; description and flow diagrams of 
method being used successfully with Fortran object routines 
for IBM 709 at Western Data Processing Center at UCLA; 
primary concern is with magnetic tape input and output but 
principles apply equally well to any input-output com- 
ponent. 

Introduction to ALGOL 60, M.WOODGER. Computer J v 
3 n 2 July 1960 p 67-75. Account of more important features 
of ALGOL 60, algorithmic language for expression of com- 
putation processes; three forms are described; reference form, 
in which language is described, hardware representation, in 
which it is used as input to translators and publication 
language, used for publication. 


Introduction to Electronic Data Processing, H.A.THOMAS. 
Instn Plant Engrs J v 7 n 1 Jan-Feb 1960 p 1-8. Mental 
operations involved in arithmetic calculations; attempts in 
past two centuries to perform such calculations by machine; 
construction and behavior of electronic computers, for use 
in scientific research, commerce, and industry; how complex 
industrial process is controlled by electronic sensing devices 
coupled to computer; automatic factory in which clerical and 
production functions are integrated; comparison between 
“thinking” ability of machine and human brain. 


Linear Algebraic Formulation of Theory of Sampled-Data 
Control, T.F.BRIDGLAND, Jr. Soe Indus & Applied Mathe- 
matics—J v 7 n 4 Dec 1959 p 481-46. Treatment of sampled- 
data systems as linear transformations on sequence space; it 
is shown that theory of sampled-data systems is result of 
application of theory of two classes of infinite matrices; 
approach provides unified treatment of both time-invariant 
and time varying sampled-data systems. 


Logic—and Principles of Programming, A.M.HILTON. Elec 
Mfg v 66 n 1 July 1960 p 71-7, 261. Programming techniques 
based upon principles of logical reasoning, expressed by 
Boolean algebra and propositional calculus; typical example 
of automatic programming and machine languages. 


New Digital Computer System for Commercial Data Proc- 
essing, J.A.BRUSTMAN. IRE—Trans on Indus_ Electronics 
vy IE-7 n 2 July 1960 p 2-13. Computer system, RCA 501, is 
described ; language of computer system makes use of variable 
word and variable-message length for efficiency; instruction 
complement facilitates programming of data processing tasks, 
taking advantage of variable word and message, and of 
built-in simultaneous operation provisions. 


Note on Application of Graph Theory to Digital Computer 
Programming, R.M.KARP. Information & Control v 3 n 2 
June 1960 p 179-90. Graph-theoretic model for description of 
flow charts and computer programs shows that properties of 
directed graphs and associated connection matrices can be used 
to detect errors and to eliminate redundancies in programs ; 
solution is given of problem on optimum arrangement of 
program in storage. 16 refs. 


On Application of Dynamic Programming to Synthesis of 
Logical Systems, R.BELLMAN, J.HOLLAND, R.KALABA. 
Assn Computing Machy—J v 6 n 4 Oct 1959 p 486-93. Prob- 
lem considered is confined to questions arising in design of 
computers and switching circuits; problem is treated | in 
general terms; example illustrates methods of calculation. 
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On Increase of Convergence Rates of Relaxation Procedures 
for Elliptic Difference Equations, M.L.JUNCOSA, T.W.MUL- 
LIKIN. Assn Computing Machy—J v 7 n 1 Jan 1960 p 29-36. 
Effect of Gaussian elimination of unknown functional values 
at certain points in grid investigated; application of Perron- 
Frobenius theory of non-negative matrices shows that con- 
vergence rates of Jacobi-Richardson and Gauss-Seidel itera- 
tions could be increased by this elimination, but at cost of 
some computing and introduction of some round-off error. 


1301 Data Processing System, R.BIRD, J.H.WENSLEY. 
G.E.C. Journal v 27 n 2 1960 p 77-85. System designed jointly 
by G.E.C. and International Computers and Tabulators Ltd, 
to provide accurate and reliable means of processing com- 
mercial data in decimal scale or in sterling; high operational 
speed of system also makes it suitable for many scientific and 
engineering calculations; considerations affecting basic design 
of computer; function of various units described. 


Optical Data Processing and Filtering Systems, L.J.CUT- 
RONA, E.N.LEITH, C.J.PALERMO, L.J.PORCELLO. IRE— 
Trans on Information Theory v IT-6 n 3 June 1960 p 386-400. 
Optical systems, which inherently possess two degrees of 
freedom rather than single degree of freedom available in 
single electronic channel offer advantages over their elec- 
tronic counterparts in certain applications; optical filters 
synthesis and characteristics of various optical systems; ap- 
plication to multi-channel optical computer. 


Optimal Organization of Serial Memory Transfers, A.GILL. 
IRE—Trans on Electronic Computers v EC-9 n 1 Mar 1960 
p 12-15. In optimal compilation of programs whose function 
is to transfer words of information from one location in 
serial memory to another, most important tool is ‘“‘timing 
schedule”’ which facilitates analysis of various transfer schemes 
and determination of fastest one; procedure readily program- 
mable for computer execution. 


Prime Number Coding for Information Retrieval, A.H. 
COCKAYNE, E.HYDE. Computer J v 3 n 1 Apr 1960 p 21-2. 
While investigating possibility of transferring punched-card 
file or organic chemical compounds to magnetic-tape file, tech- 
nique was used for coding file items which is simple, leads 
to simple programming for retrieval of items from file, and, 
under circumstances obtaining for given file, resulted in 
savings in storage space. 

Program for Automatic Integration of Differential Equations 
Using Method of Taylor Series, A.GIBBONS. Computer J v 
3 on 2 July 1960 p 108-11. Account of special-purpose ‘‘auto- 
code”’ program for solving simultaneous differential equations 
which includes user’s description of program and details of 
method used; examples of some problems solved. 


Program for Correcting Spelling Errors, C.R.BLAIR. In- 
formation & Control v 8 n 1 Mar 1960 p 60-7. Program using 
simple heuristic procedure for associating ‘similar’ spellings 
to correct misspelled words without human assistance. 


Report on Algorithmic Language ALGOL 60, J.W.BACKUS, 
F.L.BAUER, J.GREEN, C.KATZ, J.McCARTHY, P.NAUR, 
A.J.PERLIS, H.RUTISHAUSER, K.SAMELSON, B.VAU- 
QUOIS, J.H.WEGSTEIN, A.vand WIJNGAARDEN, M. 
WOODGER. Acta Polytechnica Seandinavica n 284 (Mathe- 
maties & Computing Machy Series n 5) 1960 40 p. Definition 
and description of international algorithmic language ALGOL 
60; includes general survey of language definitions of arith- 
metic, Boolean and designational expressions, and definitions 
of statements and declarations; examples and _ alphabetic 
index of definitions are given. 


Role of Computers in Automation, J.H.McRAINEY. Automa- 
tion v 7 n 3 Mar 1960 p 48-57. Study of factors to consider 
in applying computers for scientific control, and administra- 
tive data processing. 


Sequential Machines, Ambiguity, and Dynamie Program- 
ming, R.BELLMAN. Assn Computing Machy—J v 7 n 1 Jan 
1960 p 24-8. Given a sequential machine, problem is that 
of determining testing procedures which enable one to trans- 
form it into known state starting from situation in which 
only set of possible states is given; to treat problem, concept 
of ambiguity is introduced and it is shown how functional 
equation approach of dynamic programming can be applied. 


Sequentielle Formeluebersetzung, K.SAMELSON, Pol. 
BAUER. Elektronische Rechenanlagen vy 1 n 4 Nov 1959 p 
176-82. Sequential formula translation; syntax of algorithmic 
language, such as ALGOL, described as sequence of states 
indicated by “‘cellar’’ element; while transitions are controlled 
by admissible state-symbol pairings which may be repre- 
sented by transition matrix, this description furnishes ex- 
tremely simple rule for translating statements of algorithmic 
language into machine programs; sequential treatment, how- 
ever, is not feasible in case of optimizing processes. 


Simple Analogue to Digital Converter With Non-Li i 
Compensation, W.N.JENKINS. Brit Instn Radio Bigaity 
20 n 7 July 1960 p 518-22. Converter is described that com- 
bines high speed motor driven uniselector with transistor 
switching amplifier; converter is flexible in output coding 
and gives complete non-linearity compensation for any func- 
tion with suitable connections on spare levels of motor 


COMPUTERS— Continued 
uniselector; unit can be used to digitize from most types of 
potentiometric recorder. 


Speichergroesse fuer elektronische Rechenanlagen im Bank- 
betrieb, H.JACOBSEN. Elektronische Rechenanlagen v 2 n 2 
May 1960 p 66-74. Storage capacity of electronic computers 
used in banking; examples from practice, to show how 
capacity of external storage of data processing computers in 
banking mainly depends upon requirements such as needs of 
top management for information, coding of information 
and relations arising from type of account and_ storage 
capacity; total number of digits required especially in fields 
of statistics, plannings and actions, and supervision. 17 refs. 


SPUD, Stored-Program Universal Demonstrator for Com- 
puter Training, M.LRASPANTI. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 45 Nov 1959 p 586-94. Stored- 
program relay machine designed specifically as aid for teach- 
ing of programming principles for information processing 
machines; students are offered opportunity to develop pro- 
grams and to test their implementation in step-by-step 
fashion; machine provides also abstract model that can be 
useful tool by itself. Paper 59-665. 


Statistical Computers Can Really Reduce Data, E.J.SCHU- 
BERT. Control Eng v 7 n 4 Apr 1960 p 146-50. Use of 
statistical data reduction computers for picking out sig- 
nificant process trends from numbers produced by conventional 
data logging systems; basic concepts behind statistical ap- 
proach to data logging and control; features of several prac- 
tical systems; how statistical computers can be included 
directly in automatic control system. 


Status of Sampled-Data Systems, E.I.JURY. AIEE—Trans 
vy 78 pt 1 (Communication & Electronics) n 46 Jan 1960 
p 769-77. Discussion includes methods of analysis of linear 
sampled systems; procedures for design of sampled-data 
systems or continuous-control systems employing digital com- 
puters; physical implementation of discrete and continuous 
compensation networks; sampled-data systems with finite 
pulse width and pulse-modulated feedback systems and methods 
for their analyses. 35 refs. Paper 58-1182. 


Systematic Sealing for Digital Differential Analyzers, A. 
GILL. IRE—Trans on Electronic Computers v EC-8 n 4 Dec 
1959 p 486-9. Sealing operations are usually done manually 
by trial-and-error methods; this severely limits usefulness 
of large capacity digital differential analyzers; it is shown 
that compatible and optimal set of digital differential 
analyzer scales can be produced systematically. 


Technique for Digital to Graphic-Analog Data Transforma- 
tion, R.L.NELSON. Am Soc Naval Engrs—J v 72 n 8 Aug 
1960 p 491-7. Technique is proposed whereby long tabula- 
tions of results may be accompanied by directly printed graph 
of relationship between parameters involved; if on-line printer 
is not available, punched card or magnetic tape equipment 
and off-line printer accepting either as input can be used; 
method has been used to prepare graphical analysis of 
voluminous, computer produced, shop workload forecast in use 
at Norfolk Naval Shipyard. 


Time-Sharing on National-Elliott 802, R.L.COOK. Com- 
puter J v 2 n 4 Jan 1960 p 185-8. Programming techniques 
evolved at Elliott Brothers for dealing with on-line applica- 
tions of 802 eomputer in process-control field; time-sharing 
or program interruption methods described with particular 
reference to straightforward data-logging application. 


Two Contributions to Techniques of Queuing Problems, C. 
STRACHEY. Computer J v 3 n 2 July 1960 p 114-16. Method 
for treating complete word of several packed intervals simul- 
taneously and in parallel, without unpacking; each binary 
digit position represents one interval of time; information of 
different types is kept in different words, and operations 
ccncerning single time interval are carried out by bit-wise 
logical operations on all bits of word in parallel; operation 
of ‘carrying’ in arithmetic unit is used to transfer in- 
formation from earlier to later intervals. 


Ueber die Behandlung partieller Differential-gleichungen 
auf dem elektronischen Analogrechner, H.SEYFERTH. Elek- 
tronische Rechenanlagen v 2 n 2 May 1960 p 85-92. Solution 
of partial differential equations by means of electronic analog 
computer; method of solution by converting such equations 
into one or more ordinary differential equations, accomplish- 
ing this by introducing difference quotients for partial de- 
rivatives with respect to one or more independent variables ; 


application of method to examples having form of heat 
transfer equation, ete. 
Use of Automatic Programing Techniques for Solving 


Engineering Problems, J.T.CARLETON, N.CHACKAN, T.W. 
MARTIN, AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 45 Nov 1959 p 596-601. Experience with using 
automatic coding systems, such as FORTRAN, for engineer- 
ing calculations on IBM 704 and 705, at various divisions 
of Westinghouse Electric Corp. Paper 59-641. 

Data Storage. See also Computers 
outs. 

Approximating Probability Distributions to Redue E 

Requirements, P.M.LEWIS. Information & Control peg i 
Sept 1959 p 214-25. Theoretical discussion of computer storage 


Circuits ; Computers—Read- 
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of several lower order component distributions and use of 
this partial information to form approximation to actual 
higher order distribution; method is based on information 
measure for “closeness” of two distributions and on criterion 
of maximum entropy. 


Diode-Steered Magnetic-Core Memory, A.MELMED, R. 
SHEVLIN. IRE—Trans on Electronic Computers v EC-8 n 
4 Dec 1959 p 474-8. Two techniques described, which when 
used in conjunction with word arranged, random-access mag- 
netic-core memory, will yield faster speeds more economically 
for large memory arrays; one technique exploits property 
of diode hole storage to obtain automatic rewrite selection; 
other makes use of terminated transmission line to eliminate 
effect of post-write disturb; transistorized model. 


Expandable Random Access Memories, G.E.LUND, D.R. 
FAULIS. Electronics v 33 n 11 Mar 11 1960 p 164-6. Plug-in 
memory packages form basis of expandable solid-state linear 
select memory used in Burroughs B-251 Visible Record Com- 
puter (VRC); memories operate in ambient temperature of 
pre? to 55 C and require no better than plus or minus 3% 
supplies. 


Factors Influencing Applications of Magnetic Tape Record- 
ing to Digital Computers, D.P.FRANKLIN. Brit Instn Radio 
Engrs—J v 20 n 1 Jan 1960 p 9-21. Factors limiting density 
of recorded information on magnetic tapes are reviewed, and 
need for extreme precision in manufacture of magnetic heads 
and tape guidance mechanisms is indicated; design features 
of high speed and acceleration requirements. 


Fast Random-Access Diode-Capacitor Store Using Transis- 
tors, A.C.CONWAY. Instn Elec Engrs—Proec v 106 Pt B Supp 
n 16 May 1959 p 657-62. System for large transistorized 
computing units uses two semiconductor diodes and capacitor 
to store each binary bit; store consists of 64 words of 38 
parallel bits, with random-access cycle time at any selected 
address of 4 usec; design of selection circuits; use of transis- 
tors to produce voltage pulses of either polarity having well- 
defined amplitudes; sensing and writing circuits; selection 
of died for use in storage elements; reliability. Paper 
2952K. 


High Density Digital Magnetic Recording Techniques, A.S. 
HOAGLAND, G.C.BACON. IRE—Trans on Electronic Compu- 
ters v EC-9 n 1 Mar 1960 p 2-11. General simulation program 
will automatically, for any characteristic pulse, simulate all 
possible readback signal patterns and test them for specified 
reading logic as function of bit density; amplitude, phase, 
peak, etc, sensing are compared and influence of parameter 
variation on performance indicated; good correlation with 
experiment realized. 


High-Density File Drum as Computer Store, L.KNIGHT, 
M.P.CIRCUIT. Brit Instn Radio Engrs—J v 20 n 1 Jan 
1960 p 41-5. Magnetic drum store having capacity of ap- 
proximately 200 millisec is described; packing density of over 
1000 bits per in. is obtained by floating specially designed 
heads on film of oil which automatically maintains spacing of 
0.002 in. between head and drum surface; self-clocked read- 
ing system obviates need for high mechanical stability. 

High-Speed Digital Storage Using Cylindrical Magnetic 
Films, G.R.HOFFMAN, J.A.TURNER, T.KILBURN. Brit 
Instn Radio Engrs—J v 20 n 1 Jan 1960 p 31-6. Digital stores 
consisting of closed magnetic circuits deposited on long glass 
tubes are described; these stores promise considerably in- 
creased operating speeds together with possibility of produc- 
ing multi-element system; selection modes suitable for array 
of this type are discussed. 

High-Speed Ferrite Storage System, C.J.QUARTLY. Elec- 
tronic Eng v 31 n 382 Dec 1959 p 756-8. Square loop ferrite 
storage system is described which overcomes limitation on 
speed imposed by core material when used in conventional 
store using coincident drive selection; each digit is stored as 
difference in flux levels in two cores which are only partially 
switched during writing operation; use of this principle with 
external word selection enables read/write cycle time of 0.5 
usec to be achieved in small store. 

High Speed Track Selection for Magnetic Drum Store, A.D. 
BOOTH. Electronic Eng v 32 n 386 Apr 1960 p 209-11. Methods 
which have been adopted for selection of tracks on magnetic 
drum store are reviewed; new head switch is described which 
uses single symmetrical transistor, and has advantage of not 
injecting large transient into head and amplifier at instant 
of switching. 

Magnetic Disk, Random Access Memory, A.C.GLOVER. 
Brit Instn Radio Engrs—J v 20 n 1 Jan 1960 p 22-4. Large 
capacity, random access storage device is described which uses 
50 rotating magnetic disks; total storage capacity is 5x10° 
alphanumeric characters with access time between 0.15 and 
0.8 sec. 

Magnetic Drum Memory with One Megabit Storage, R.R. 
SCHAFFER. Electronic Industries v 19 n_ 3 Mar 1960 p 
114-17. By adapting advanced transistor circuits and magnetic 
heads of high resolution to standard 650 drum assembly, 
prototype of one megabit drum memory was achieved ; com- 
ponents functioned satisfactorily at 500 ke, 200 bits per in., 
and 40 tracks per in. 
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Magnetic Drum Store of ‘Mercury’ Computer, K.IL.TURNER, 
J.B THOMPSON. Electronic Eng v 32 n 383 Jan 1960 p 16-21. 
Mercury” computer has eight magnetic drums capable of 
storing 1% million bits of information; electronic track 
selection on writing and reading allows switching between 
tracks to be carried out in less than 20 wu sec; synchronism 
between drum and computer achieved by means of electronic 
system of speed control; design of magnetic drum and 
details of circuits. 


Magnetic Film File for Computer Storage, A.St.JOHNSTON. 
Brit Instn Radio Engrs—J v 20 n 1 Jan 1960 p 25-30. 35-mm 
oxide-coated film store is described in which pick-up head 
is out of contact with oxide; high quality backing medium 
provided by film results in complete freedom from drop outs; 
interchangeability between all mechanisms is achieved with 
evallehle production heads by using special auto-strobing cir- 
cuits. 

Magnetic Recording and Reproduction of Pulses, D.F.EL- 
DRIDGE. IRE—Nat Convention Ree v 7 pt 9 (Human Factors 
in Electronics, etc) 1959 p 141-59. Expressions are derived 
and experimental data obtained from which prediction may 
be made of record and reproduce performance of magnetic 
pulse recording system; technique is developed for measuring 
vector direction of magnetization of recording medium; it is 
shown that resolving power of head is five times poorer for 
reproducing than for recording. 


Magnetostrictive Delay-Line Stores Operating at 1 Me/s 
Using Transistor Circuits, H.ASSHOWELL, C.W.M.BARROW, 
R.E.COLLIS. Instn Elec Engrs—Proc v 106 Pt B Supp n 18 
May 1959 p 1267-76. Two magnetostrictive delay-line stores 
developed for use in data processing; use of transistors to 
construct stores in form of compact plug-in units using 
printed wiring; one delay line has delay time of 100 usec 
and other has delay of 1 msec; both use repetition rate of 
pains store 100 and 1000 binary digits respectively. Paper 

45K. 


Making Reproducible Magnetic-Film Memories, E.M.BRAD- 
LEY. Electronics v 33 n 37 Sept 9 1960 p 78-81. Magnetic 
films are described in which magnetization reversal occurs 
mainly as coherent rotation process in which magnetic dipoles 
rotate together; rotation switching process is extremely fast; 
use of aluminum substrate permits low-noise readout and 
good reproducibility ; single memory stores 1250 bits. 


Metallic Film Memory Units. Instrumentation v 13 n 3 
1960 p 18-19. Research by Honeywell Co for substituting 
ferrite cores for electronic computers by tiny spots of magnetic 
film vapor. 


Microminiature Ferroelectric Digital Storage System, R.A. 
FOTLAND. Electronic Components Conference—Proc 1959 p 
5-10. By using harmonic read-out technique binary informa- 
tion may be stored and recovered in certain types of fer- 
roelectrics in presence of one-half disturb pulses; read-out is 
nondestructive and switching times are extremely rapid, 
thereby permitting high-speed operation. 


Military Versus Commercial Design of Digital Magnetic 
Tape Systems, W.CHENEY. Electronic Equipment Eng v 7 n 
10 Oct 1959 p 83-5. Extension of commercial digital tape 
handling systems to military applications illustrated by 
tactical Automatic Data Processing System (ADPS) developed 
by US Proving Ground at Fort Huachuca, Ariz; factors in- 
volved included reliability, speed variation, input problems 
and packaging. 


On Optimum Design of Magnetic Drum Store, D.D.MAJUM- 
DAR. Instn Telecommunication Engrs—J v 5 n 4 Sept 1959 
p 211-22. Possibilities and limitations of magnetic drum store 
discussed with respect to choice of covating material, coating 
thickness, magnetic heat design, and aerodynamic effects at 
high speed. 


1 Mc/s Magnetic Core Buffer Store for Use with Card 
Punch or Line Printer, J.B.JAMES. Electronic Eng v 32 n 
393 Nov 1960 p 689-95. High speed buffer store is described 
that is capable of accepting data serially from computer at 
rate of one character/usec and which provides series of 
decoder parallel outputs suitable for printer or card punch; 
decoding and parity check circuits make novel use of memory- 
sized cores. 


Physical versus Logical Coupling in Memory Systems, J.A. 
SWANSON. IBM J Research & Development v 4 n 3 July 
1960 p 305-10. Evaluation of minimum practical size of 
individual bit for maximum information storage in electronic 
computer memory systems; theoretical discussion of influence 
of thermal agitation and quantum mechanical tunneling 
process on reliability of individual bits. 


Solution of Simultaneous Linear Equations using Magnetic- 
Tape Store, D.W.BARRON, H.P.F.SWINNERTON-DYER. 
Computer J v 3 n 1 Apr 1960 p 28-33. Special problems in- 


-volved in solving set of simultaneous linear equations when 


magnetic tape is being used for auxiliary storage; account is 
given of sub-routine written to carry out this process on 
EDSACG 2; description of EDSAC 2 and its auxiliary magnetic- 
tape equipment is given as appendix. 
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Solving Noise Problems in Digital Computer Memories, A.H. 
ASHLEY, E.U.COHLER. Electronics v 33 n 13 Mar 25 1960 
p 72-4. Computer reading and writing should occur when 
signal-to-noise ratio is highest; strobing pulses may be used 
to define these periods; instead of using strobe pulse derived 
from computer’s clock, system described uses drive sampling 
core to generate precisely defined strobes. 


Some Techniques for Dealing with Two-Level Storage, R.A. 
BROOKER. Computer J v 2 n 4 Jan 1960 p 189-94. Devices 
used in connection with Mercury Autocode to overcome 
difficulties of 2-level storage, particularly for manipulating 
matrices stored on drum. 


Storage Counting Unit Using Semiconductors, A.S.SELI- 
VANOV. Radio Eng v 13 n 11 1958 p 90-6. (English transla- 
tion of Radiotekhnika). Peculiarities in operation of storage 
counting unit with retarded blocking oscillator using transis- 
tors; formulas for calculating temperature stable circuit and 
recommendations for design of frequency divider. 


Transistorized Magnetic-Core Store, D.BRAY, A.C.CON- 
WAY. Instn Elec Engrs—Proe v 106 Pt B Supp n 16 May 
1959 p 644-8. Store developed for large transistorized com- 
puting system has capacity of 4096 words, each of 37 bits; 
features of system in which drive currents are generated in 
central generator, and address selection is achieved by 
transistor gating circuits; typical store cycle in which reading 
is followed immediately by writing, requires 12 wsec with 
random access. Paper 2954E. 


Trees, Forests and Rearranging, P.F.WINDLEY. Computer 
Jv 3n 2 July 1960 p 84-8. Method is described for rearrang- 
ing data in computer, so as to minimize amount of storage 
space used; expressions for mean and variance of numbers of 
comparisons necessary are produced; these are compared with 
number of comparisons required in merging procedure. 


Vacuum Evaporated Random Access Memory, K.D.BROAD- 
BENT. IRE—Proec v 48 n 10 Oct 1960 p 1728-31. Multiple- 
layer magnetic thin film structure is described that has 
suitable properties for coincident-signal switching applica- 
tions; advantages include magnetic turnover times as low as 
30 mpusec; wide latitude in selection currents, and extremely 
compact assembly based on vapor phase handling techniques. 


Data Transmission. See also Computers—<Accessories. 


Automatic Device for Recording Experimental Results 
Directly on Teleprinter Tape, M.M.WINN, K.W.OGILVIE. Rev 
Sci Instruments v 31 n 2 Feb 1960 p 185-7. Apparatus de- 
veloped to record counting rate of Sydney neutron monitor 
directly on paper tape, which enables pressure correction 
ealeulations to be carried out at once by Sydney University 
Computer Silliac; machine uses 5-hole input code in which 
four represent input numbers in 4-digit binary form, fifth 
hole being used for printer control characters, carriage re- 
turn, line feed, space, ete. 


Flux Gate Head Reads Stationary Magnetic Tape, DC 
Signals, D.KERR. Control Eng v 7 n 3 Mar 1960 p 145. 
Application of practical flux gate head to slowly generating 
teletype code directly from magnetic tape recorded at high 
computer speeds. 


Encoders. See Computers—Data Processing; Computers—Read- 
outs. 


Error Detection. Cyclic Code for Double Error Correction, C.M. 
MELAS. IBM J Research & Development v 4 n 3 July 1960 
p 864-6. Communication to editor develops group of error- 
correcting codes using maximal-length shift-register sequences 
for correction of all double errors in message criterion for 
construction of sequence codes of arbitrary Hamming dis- 
tance. 


Error Analysis of D-C Integrator, W.DE BACKER. Assn 
Internationale pour le Calcul Analogique v 2 n 1 Jan 1960 
p 138-23. Formulas and diagrams showing relative importance 
of separate error factors; method of introducing scale-factors 
making accuracy independent of time-scale, when latter is 
chosen within normal range. 


Error Correcting Codes for Correcting Bursts of Errors, 
J.E.MEGGITT. IBM J Research & Development v 4 n 3 July 
1960 p 829-34. Error-correcting codes of Abramson, Melas 
and others are shown to be described by characteristic 
equation that certain matrix satisfies; methods are given of 
transforming codes to simplify their implementation. 


Idealized Over-All Error-Correcting Digital Computer Hav- 
ing Only Error-Detecting Combinational Part, W.L.KILMER. 
Inst Radio Engrs—Trans on Electronic Computers v EC-8 n 3 
Sept 1959 p 321-5. Computer has property that during each 
unit time interval it can correct effects of specific maximum 
number of transient-type component failures; all combinational 
logic circuitry is error-detecting type; large amount of time- 
domain redundancy is utilized. 


Improved Techniques in Diagnostic Programming, J.J. 
COHEN, L.A.WHITAKER. Sylvania Technologist v 13 n 3 
July 1960 p 90-6. Group of maintenance routine programs 
and equipment features used in digital data processing system 
guards against unwarranted down time; types of transistor 
failures; marginal checks in MOBIDIC computer; built-in 
alarm indicators; localization of malfunctions. 
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Nakoplenie oshibok pri vychisleniyakh na tsifrovykh ustroi- 
stvakh, V.A.BRIK. Avtomatika i Telemekhanika v 21 n 
May 1960 p 595-600; see also English translation in Auto- 
mation & Remote Control v 21 n 5 May 1960 p 412-15. Method, 
based on diffusion theory, of estimating errors of computing 
devices used in automatic control systems, special-purpose 
and general-purpose digital computers; errors of cyclical 
computational processes, in which successively accumulated 
elementary errors can be considered as independent random 
variables with approximately normal distribution density. 


Function Generators. See also Accelerators—Accessories ; Com- 


puters—A ccessories. 


Application of Quadratron to Computation and Data Reduc- 
tion, L.D.KOVACH, W.COMLEY. ISA—Proc Preprint 31- 
SF60 for meeting May 9-12 1960 19 p. New plug-in component 
is capable of performing many of most useful and frequently 
required nonlinear operations; electric and mathematical 
techniques employed make possible generation of such func- 
tions as square, square root, product, quotient, sine, cosine, 
and tangent, with great degree of simplicity and reliability ; 
applications in computing, instrumentation, and data reduc- 
tion are discussed. 


Bildung spezieller nichtlinearer Kennlinien fuer Analogrech- 
ner, R.KAISER. Elektronische Rechenanlagen v 1 n 3 Aug 
1959 p 134-40. Generation of special nonlinear characteristics 
for analog computers; design and operating principles of 
generators of nonlinear functions for computation of various 
control systems. 


Boosting Function Generator Output with Transistors, D.R. 
CHICK. Electronics v 33 n 13 Mar 25 1960 p 75-6. Function 
generators using diodes are normally followed by d-c amplifier 
to compensate for reduction of output; circuit is described that 
uses transistors and thereby eliminates need for further am- 
plification. 


C-R Arbitrary-Function Generator, Y.YAMAMOTO. Instru- 
ments & Control Systems v 33 n 5 May 1960 p 808-10. 
Principles of operation of cathode-ray-tube-type function 
generator by means of which functions with frequency com- 
ponents above 300,000 eps can be generated with accuracy 
of 1%; details of time seale generator, C-R circuit and pat- 
tern reproduction, vertical amplifier, and other components. 


Film Pot Tap. Electromechanical Components & Systems 
Design v 4 n 7 July 1960 p 8-10. How width of carbon film 
potentiometer tap may occupy zero space and thus cause no 
discontinuity in function; techniques used by Computer In- 
struments Corp of Hempstead, NY, to tap film pots so that, 
under certain conditions, width of their taps is practically 
zero, and thus to secure generation of continuous functions. 


Nonideal Diodes and Practical Function Generators, E.J. 
GALLI. Control Eng v 7 n 2 Feb 1960 p 107-9. Effects of 
nonideal characteristics of real diodes on function generators ; 
most important universal diode function generators available 
commercially. 

Two-Variable Function Generator, J.GONZALEZ-IBEAS, V. 
ALEIXANDRE. Assn Internationale pour le Caleul Analogique 
v 2n1 Jan 1960 p 5-12. Function generator works on prin- 
ciple of cathode ray tube and photomultiplier ; spot coordinates 
on sereen are done proportionally to input variables; optical 
system projects spot on flat function plate and photomultiplier 
picks up light that goes through function plate; functions 
are plotted by means of level lines moving scanning spot as 
slowly as input variables, without any sweep. 


Un generatore di funzioni di due variabili adiodi, M.PET- 
TERNELLA, A.RUBERTI. Elettrotecnica vy 47 n 3 bis Mar 10 
1960 p 218-21. Two variable function diode generator, based 
on generation of linear function of independent variables by 
means of passive network and their selection by diodes; 
generator contains 20 passive networks, 20 diodes for first 
selection and six for secondary selection. 


Universal’nyi funktsional’nyi preobrazovatel na _ printsipe 
kvadratichnoi approksimatsii, A.A.MASLOV, Yu.G.PURLOV. 
Avtomatika i Telemekhanika v 21 n 2 Feb 1960 p 237-44; see 
also English translation in Automation & Remote Control 
v 21 n 2 Feb 1960 p 164-8. Universal function generator based 
on principle of quadratic approximation; simple formulas 
and ratios for deriving law of argument distribution; diode 
element for obtaining quadratic function. 


Integrators. See also Computers—Character Recognition ; Com- 


puters—Circuits. 


Calibrating Analog-Computer Integrators, R.P.SYKES. In- 
struments & Control Systems v 33 n 9 Sept 1960 p 1555-9. 
Special procedures to be used for maintaining integration ac- 
curacy of 0.01%; compensation for time-constant factors, 
capacitor factors, and relay factors; accurate adjustment 
of integrating capacitors. 


Etude théorique et fonetionnement physique d’un intégrateur 
logarithmique, R.G.NICOLO. Onde Electrique v 39 n 391 Oct 
1959 p 816-22, Theoretical study and method of operation of 
logarithmic integrator; computer gives output signal pro- 
portional to logarithm base 10; its operation is based on diode 
pumps, which can receive signals of both polarities; circuits 
for correcting errors due to time of resolution, time constants 
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and to diodes themselves; precision of about 1% can be ob- 
tained. 


Magnetic-to-Paper-Tape Converters. See Computers— Accessories. 


Maintenance and Repair. Theoretical Considerations of Routine 
Maintenance, E.S.PAGE. Computer J v 2 n 4 Jan 1960 p 199- 
204. Model of value of computer operation is proposed ; conse- 
quences evaluated far enough to indicate what it is necessary 
to believe about benefits of routine or preventive maintenance, 
in order to make such maintenance valuable. 


Manufacture. For Data Handling Systems . .. Printed Diode 
and Resistor Matrices, E.J.SCHUBERT. Electronic Industries 
v 18 n 12 Dec 1959 p 74-8, v 19 n 1 Jan 1960 p 88-91. Use of 
printed circuit techniques in manufacturing compact diode or 
resistor networks for data handling systems; modification of 
printed circuit techniques in which 2-level diode network is 
obtained from single semiconductor layer instead of assembling 
individual diodes into net. 


Microminiaturizing Space Vehicle Computer, E.KKEONJIAN. 
Electronics v 33 n 18 Apr 29 1960 p 95-8. Approach to design 
and fabrication of micro-miniaturized digital computer for 
space is described that uses 2-dimensional approach; technique 
puts entire functional circuit on thin wafer substrate, which 
may be either insulator, conductor, or semiconductor. 


New Devices Make Possible High Precision Turning to 
Aluminum. Light Metal Age v 18 n 3-4 Apr 1960 p 9, 33; see 
also Tool & Mfg Engr v 45 n 4 Oct 1960 p 85-7; also similar 
article, by J.SNELL, in Western Machy & Steel World v 51 
n 5 May 1960 p 61-8. New precision turning device called 
Van’s Drum Machine, has made possible production of ex- 
tremely accurate aluminum electronic computer memory drums, 
machined to tolerances on order of 0.000050 in., at Librascope 
Div, General Precision, Glendale, Calif; steps in machining 
drums ; advantages of machine over precision lathe-and-saddle 
fixture formerly used. 


Stress Quality for Successful Automatic Assembly, A.J. 
LaRUE. Automation v 7 n 6 June 1960 p 73-8. How quality of 
both components and assembly machine operations must be 
considered if acceptable products are to be obtained; case his- 
tory of wire contact relays used in data processing machines, 
computers and missile guidance systems. 


Multipliers. Analogue Electronic Multiplier Using Transistors 


as square-Wave Modulators, P.GLEGHORN. Instn Elec Engrs 
—Proe v 107 pt B (Electronic & Communication Eng) n 32 
Mar 1960 p 94-9 (discussion) 99-100. Suitability of modulators 
for relatively high speed multipliers; extension of scope of 
multiplier to operate with inputs of either sign; method used 
to ensure good frequency response; analysis of transfer func- 
tion of various parts of circuit ; circuits used to protect transis- 
tors against damaging conditions. Paper 2962 M. 

Hall Effect Analogue Multiplier, H.FUCHS, D.G.FLOCK- 
HART. Electronic Eng v 32 n 393 Nov 1960 p 696-9. Hall effect 
analog multiplier is suitable for operation with electronic 
analog computer; design and performance of unit are dis- 
cussed. 


Hall-Effect Multipliers, W.A.SCANGA, A.R.HILBINGER, 
C.M.BARRACK. Electronics v 33 n 29 July 15 1960 p 64-7. 
Experimental multiplier that has moderate accuracy of about 
0.1 to 1%; circuit features wide bandwidth of several kilo- 
cycles, and is relatively inexpensive. 

Multipliers and Dividers in A.C.Computers, C.H.SMITH, A. 
PRABHAKAR. Electronic Eng v 32 n 393 Nov 1960 p 714-16. 
Simple multiplier or divider can be made using exponential 
shape of initial part of characteristic of many electronic 
devices; brief descriptions are given of triode divider, transis- 
tor multiplier, and transistor divider developed on these 
principles. 

True Electrical Multiplier. Electronic Equipment Eng v 8 
n 2 Feb 1960 p 39. Since Hall effect voltage is proportional to 
current density and magnetic field density in Hall element, it 
can be used as basis for multiplier in computers; proper 
design of magnetic circuit can yield multiplier of high 
accuracy. 

Use of Diode Ring as Four-Quadrant Multiplier, R.H.WIL- 
COX. Rev Sci Instruments v 30 n 11 Nov 1959 p 1009-11. 
Theoretical analysis and experimental tests with extremely 
simple four-quadrant passive analog multiplier characterized 
by reliability, stability, and wide bandwidth ; with careful 
selection of diodes and adjustment of circuit values, 1% ac- 
curacy is obtainable at input levels up to 150 mv. 


Noise. See Computers—Data Storage. 


Perceptrons. See Computers—Character Recognition. 


Power Supply. Transistor Sharing in Power Supplies, S.BORAX, 
islestkanie Equipment Eng v 8 n 4 Apr 1960 p 59-62. Solid 
state power supply system used with MOBIDIC mobile digital 
computer is described; diagrams show how series regulator 
transistors share load current, load voltage sensing, and 3- 
phase rectifier system. 


Programming. See Computers—Data Processing. 


Readouts. See also Computers—Data Storage. 


Ein Analog-Sichtgeraet fuer den Digitalrechner 2002, F. 
BAUER, K.L.LENZ. Siemens Zeit v 34 n 3 Mar 1960 p 118-21. 
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CRT display unit for 2002 digital computer; unit for convert- 
ing tabular information from digital computers into curves ; 
display scale can be varied by means of suitable subroutine 
in computer. 


Hlectrical Readout From Thin Ferromagnetic Films, S. 
FEINSTEIN, H.J.WEBER. Electronics v 33 n 31 July 29 
1960 p 100-2. Applications for thin ferromagnetic films in- 
clude random access memories, logical elements of computers, 
storage elements for telemetering and amplifiers; method for 
interrogating and reading out information in thin ferromag- 
netic film is described. 


Indicator Triode for Direct Data Readout, H.R. de 
MIRANDA, I.RUDICH. Electronics v 33 n 6 Feb 5 1960 p 52-4. 
Amperex 6977 triode combines functions of both amplifier and 
indicator in single envelope; in addition triode may be used 
to replace one transistor in binary pair; flip-flop and shift- 
aa circuits which use triode as active element are de- 
seribed. 


Multi-Channel Accumulator Readout, S.K.CHAO. Automatic 
Control v 13 n 2 Aug 1960 p 35-8. Readout system designed 
to provide printed record of data stored in 30 channels of 
glow tube accumulators ; system logic; logic diagram; flip-flop 
and glow tube drive circuits. 


Nondestructive Readout of Metallic-Tape Computer Cores, 
L.M.LAMBERT. JRE—Trans on Electronic Computers vy EC-8 
n 4 Dee 1959 p 470-4. Nondestructive readout by application 
of magnetomotive force spatially in quadrature to direction 
of remanent flux; simple method of fabrication and empirical 
data for design of nondestructive read systems is obtained; 
application to experimental shift register. 


Photoconductor Optical Encoders for In-Line Readout De- 
vices, C.ISBORN. IRE Int Convention Rec v 8 pt 3 (Electron 
Devices, Microwave Theory & Techniques) 1960 p 17-22. 
Photoconductor utilized as logical elements for encoding of 
seven segment electroluminescent numeric display device; 
beams of light are used as input signals and perform “SAND”, 
“OR” and other Boolean algebraic functions. 


Reliability. See also Computers—Accessories. 


Minimization of Effect of Drift in D.C. Analogue Com- 
puters, E.T.EMMS, K.H.BRINKMANN. Electronic Eng v 32 
n 391 Sept 1960 p 550-3. Effects of d-c amplifier drift are 
explained, and methods of choosing scaling factors and ap- 
portioning gains to minimize these effects are given. 


Soviet Union. Soviet Computer Technology—1959, W.H.WARE, 
S.N.ALEXANDER, P.ARMER, M.M.ASTRAHAN, L.BERS, 
H.H.GOODE, H.D.HUSKEY, M.RUBINOFF. IRE—Trans on 
Electronic Computers v EC-9 n 1 Mar 1960 p 72-120. Factual 
account of trip of United States technical delegation to Soviet 
Union; descriptions of specific Soviet computers and certain 
computing centers; discussion of Soviet computer-oriented 
education ; current circuit and component development. 


Terminology. Glossary of Electronic Computer Terminology. 
ASCE—Proe v 85 (J Highway Div) n HW4 Dec 1959 pt 1 
Paper n 2279 p 89-127. Terminology compiled by Committee 
on Increasing Highway Engineering Productivity of Highway 
Division of ASCE, covers 350 commonly used terms and pro- 
vides working knowledge of computer terminology. 


Testing. Millimicrosecond Pulse Instrumentation for Micro- 
waves, J.T.TIPPETT. [RE—Trans on Instrumentation v 1-9 
n 1 June 1960 p 32-4. Application of microwave energy to 
computer circuits requires instrumentation capable of examin- 
ing performance of microwave pulse circuits with transition 
times of less than 0.5 musec; suitable equipment is briefly 
described. 

Word Generators. Eight Digit Word Generator, P.L.OWEN, 
T.R.H.SIZER. Electronic Eng v 82 n 385, 386 Mar 1960 p 
134-9, Apr p 212-17. Concept of serial word representation is 
discussed, and logical description of serial word generator 
presented ; binary word generator using surface barrier transis- 
tors and direct coupled technique is then described in detail. 


CONCRETE 


See also Building Materials; Nuclear Reactors—Shielding ; 
Pipe Lines—Protective Coatings; Refractory Materials—Con- 
crete; Road Materials—Concrete; Roads and Streets—Concrete ; 
Roofs—Conerete; also all subject headings beginning with 
Cement and Concrete. 


Concrete Strength Near Freezing Point, J.M.PLOWMAN. 
Engineering v 189 n 4891 Jan 15 1960 p 78-9. Plowman’s 
law, which was developed by author and states that strength 
of concrete is proportional to logarithm of its maturity, is 
applied to strength maturity relationship at ages varying from 
few hours to 28 days; maturity is defined as summation of 
time in hours multiplied by temperature in degrees Fahrenheit 
above datum of 11 F; portland cement concrete obeys law at 
temperatures near 60 F after 24 hr; near 32 F growth of 
strength is retarded, delay being made up after about 7 days. 


Effect of High Temperatures on Concretes Incorporating 
Different Aggregates, N.G.ZOLDNERS. Canada. Dept Mines 
& Tech Surveys—Mines Branch—Research Report n R64 May 
1960 48 p. Residual compressive strength of concrete increased 
up to 10% when specimens were heated up to 300 C, whereas 
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flexural strength decreased 34% with limestone and 55% 
with gravel aggregate; after 500 C exposure, losses in strength 
of corresponding concretes were 19 to 24% in compression 
and 58 to 80% in flexure; in temperatures over 500 C residual 
strength of all types of concrete decreased sharply. 


Experimental Studies on Portland Blast-Furnace Cement 
Concrete, T.MARUYASU, S.MIZUNO, K.KOBAYASHI. Japan 
Soe Civ Engrs—Trans n 65, extra papers (3-1) 29 p. Studies 
indicated that shot blast furnace type cement requires less 
water for given consistency than normal portland cement, 
more air containing agents, is more sensitive to changes 
during curing, hardens slower, and has reduced bleeding; 
tables show proportions for mixtures. (In Japanese with 
English abstract). 


La perméabilité des bétons aux gaz, A.HUART. Chimie & 
Industrie v 82 n 6 Dec 1959 p 838-47. Permeability of con- 
crete to gases; information on permeability leads to good ap- 
preciation of protection afforded by concrete; measure of flow 
under various pressures has been graphically determined 
from variations of pressure, at top of permeameter; it is found 
possible to define constant of permeability characteristic of 
concrete; it is concluded that excess of cement with respect 
to optimum amount only slightly improves impermeability of 
material. 


Rapporter till BIBM 60, Tredje Internationella Betong- 
varukongressen i Stockholm 16-22 juni 1960. Cement & Betong 
v 35 n 2 June 1960 p 89-163. Papers presented to BIBM 60, 
Third International Concrete Products Congress, Stockholm 
June 16-22 1960: Vibrating, its application in concrete in- 
dustry, F.F.WETTERN, G.S.MITCHELL, 89-114; Creep of 
concrete, W.CZERNIN, 115-30; Large prefabricated concrete 
units, K.C.NIELSEN, 131-41; Combination of concrete and 
plastics as tube material, C.;CARRIL CARVAJAL, J.G. 
HENDRICKSON, Jr, J.F.GARCIA BALADO, 142-638. 

Air Entrainment. See also Concrete Testing. 


Effect of Type of Surface-Active Agent on Spacing Factors 
and Surface Areas of Entrained Bubbles in Cement Pastes, 
G.M.BRUERE. Australian J Applied Science v 11 n 2 June 
1960 p 289-94. For series of pure and commercial surface- 
active agents, used over range of concentrations, surface areas 
of entrained bubbles were markedly different; no correlation 
was found between air contents of pastes containing different 
agents and surface areas of bubbles; it is concluded that it 
should be possible to produce air-entrained concrete with 
spacing factors adequate for frost resistance. 

Batching. See Concrete Mixing. 


Cold Weather Problems. See also Chimneys; Concrete Construc- 
tion—Prefabricated; Concrete Testing—Nondestructive. 


Effect of Early Age and Freezing on Properties of Con- 
crete, H.K.NI. Chinese J Civ Eng v 6 n 1 1959 p 50-62. 
General conclusions on effect of early age and freezing on 
strength, impermeability, binding strength and plasticity of 
concrete; conclusions reached are partly based on experi- 
mental study at Research Dept, Tsinan Steel Works, methods 
of which are described, and results, in form of graphs and 
summary tables, given. (In Chinese). 


Freezing and Thawing Effects of Prestressed Concrete, M.J. 
GUTZWILLER, F.F.MUSLEH. ASCE—Proc v 86 (J Structural 
Div) n ST10 Oct 1960 paper n 2633 p 109-24. Freeze and thaw 
test were conducted on 48 specimens representing strength 
levels of 5000 and 3000 psi; some of beams with 5000 psi 
strength were post-tensioned throughout test; significant im- 
provement in durability was found to result from post-tension- 
ing; post-tensioned concrete specimens made of rich mix 
showed better durability than unstressed concrete made of 
same mix. 

Teplovoi rezhim i kachestvo sopryazheniya blokoy pri ukladke 
betonnoi smesi na _ neotogretoe betonnoe osnovanie, B.V. 
MIKHAILOV, V.N.LEMEKHOV. Beton i Zhelezobeton v 5 
n 10 Oct 1959 p 431-4. Heat regime and quality of block 
contact during concreting upon cold concrete base; investiga- 
tion of contact between frozen concrete base and new layer 
of concrete; heat exchange between frozen and non frozen 
blocks; at —15 C frozen base requires electrical heating; at 
higher temperature new concrete must have temperature of 
10 or 25 C. 

Cooling. See Dams, Gravity—Cooling. 


Cracking. See also Beams and Girders—Concrete; Concrete 
Aggregates; Concrete Construction—Failure; Concrete Con- 
struction—Stresses. 

Effeet of Sand Characteristics on Cracking of Small Bars 
of Mortar in which Shrinkage is Restrained, F.A.BLAKEY, 
R.K.LEWIS. Civ Eng (Lond) v 55 n 644 Mar 1960 p 389-93. 
Testing of bars made of cement conforming to™* Australian 
Standard A.2, in which sand/cement ratio was kept constant 
at 3.0 by weight and water/cement ratio at 0.4 by weight; 
three gradings of natural quartz sands were used; tabulated 
results show data on stress and strain at cracking and no 
shrinkage of mortar and paste. 


Ermittlung von Rissen in und auf Beton mittels sproeder 
elektrischer Leiter aus Graphit, C.ROHRBACH, E.JUNG. 
Materialpruefung Materials Testing Matériaux vy 1 n 11/12 
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Dec 20 1959 p 395-8. Detection of internal and surface cracks 
in conerete by brittle electrical graphite conductors ; descrip- 
tion and illustration of detectors, which are inserted in con- 
crete as thin rods, or applied to surface as coating, and crack 
if concrete does; eracking is indicated by change in electric 
conductivity ; examples. 


Statistisk brudhypotese for beton, S.LICHTENBERG. Nor- 
disk Betong v 3 n 4 1959 p 317-36. Statistical hypothesis for 
rupture in conerete; strength of concrete and its relation to 
state of stress, which is geometrically expressed in terms of 
envelope in Mohn stress diagram; modification of friction 
hypothesis to include heterogeneous materials, utilizing some 
statistical theories of rupture. (English abstract). 


Tensile Cracks in Reinforced Concrete, A.EFSEN, H. 
KRENCHEL. Danmarks Tekniske Hojskole—Laboratoriet for 
Bygningsteknik—Meddelelse n 9, 1959 24 p. Results of statisti- 
eal investigation on development, width, and spacing of cracks 
for various conditions, in various concrete members, and 
conerete types; simple formulas are presented for calculation 
of cracks. 


Creep. See also Columns—Concrete; Concrete—Light Weight ; 


Conerete Construction—Prestressing ; Concrete Construction— 
Stresses; Concrete Testing. 


Fluage et beton precontraint, J.DELARUE. Institut Tech- 
nique du Batiment et des Travaux-Publics—Annales v 113 
n 149 May 1960 p 425-46. Creep and prestressed concrete ; 
laboratory and field tests were carried out to compare shrink- 
age and creep of same prestressed concrete, on bridge beam 
28 m long and on prismatic samples, 1.0 m long, maintained 
in air with relatively constant humidity; shrinkage from 
laboratory samples varies in classical manner; on beam in 
place strains vary between extremes of swelling in winter 
and shrinkage in summer; steps in progression of creep 
discussed. 


Recovery of Creep and Observations on Mechanism of Creep 
of Concrete, A.M.NEVILLE. Applied Sei Research Sec A v 9 
n 1 1959 p 71-84. Test data on recovery of creep of mortar 
specimens made with different cements; it is shown that 
while creep depends on strength of mortar (as influenced 
by cement), creep recovery is not function of this strength; 
from measurements on change in weight of specimens, under 
load and free-standing, it is concluded that creep is not 
caused by movement of water from cement paste into sur- 
rounding medium; possibility of creep being connected with 
removal of zeolitic water. 


Shrinkage and Creep of Concrete, I.LYSE. Mag Concrete 
Research v 11 n 33 Nov 1959 p 143-50; see also Am Concrete 
Inst—J v 31 n 8 Feb 1960 p 775-82. Investigations at Labora- 
toires du Batiment et des Travaux Publics, Paris show that 
both creep and shrinkage are proportional to amount of 
cement paste in concrete, that creep is directly proportional 
to sustained stress, and that both creep and shrinkage are 
affected by relative humidity of atmosphere; equations for 
ealculation of shrinkage, creep, and total shortening. 


Vom LEinfluss der Zementart, des Wasserzementverhaelt- 
nisses und des Belastungsalters auf das Kriechen von Beton, 
A.HUMMEL. Zement-Kalk-Gips v 12 n 5 May 1959 p 181-7. 
Creep of concrete as affected by type of cement, water/cement 
ratio, and age at time of application of load; new formula 
for calculation of creep; test results obtained with various 
combinations of water/cement ratio, type of cement, hardening 
periods, alumina content, pore space, age of concrete up to 


3 yr, and with various resulting compressive strengths. 


Curing. Avtomatizatsiya teplovlazhnostnoi obrabotki zhelezo- 


betonnykh izdelii vy proparochnykh kamerakh, A.V.SHERST- 
NEV. Beton i Zhelezobeton v 6 n 1 Jan 1960 p 11-15. Automa- 
tion of steam-curing reinforced concrete products; six months 
experience of automatic control of steam-curing chambers; de- 
sign of installation; control panel; details of regulation of 
pressure, temperature, pumping, etc. 


Infra-Red Heating in Production of Concrete, B.V.SPEK- 
TOR. Civ Engr v 13 n 10 Oct 1959 p 569-71. Method to re- 
place steam curing by heating conerete with infrared rays; 
use is limited due to drying out of concrete; table shows water 
loss by infrared treatment; protective covering against drying; 
rapid rise of temperature and short isothermal treatment 
secures minimum of water loss; heating chamber and method 
of application of infrared rays; kilowatt hours needed for 
curing. 


Disintegration. Effect of Design and Details on Concrete De- 


terioration, P.D.MIESENHELDER. Am Concrete Inst—J vy 81 
n 7 Jan 1960 p 581-90. High degree of saturation, which in- 
creases deteriorating effects of freezing-thawing process, is 
usually consequence of inadequate or no drainage provisions 
at critical points; various examples given. 


Ueber die Ursachen und den Verlauf der Aggression ete, 
F.W.MEIER-GROLMAN. Werkstoffe u Korrosion v 10 n 12 
Dec 1959 p 739-60, v 11 n 1, 2 Jan 1960 p 1-17, Feb p 98-101. 
Causes and mechanism of attack in reaction of corrosive 
waters with cement mortar and concrete. Dec 1959: Summary 
of present state of knowledge based on literature review. Jan 
1960: Determination of progressive changes in attack on con- 
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crete by evaluation | and interpretation of long-continued tests 
in natural, aggressive media. Feb: Quantitative determination 
of attack by analytic investigations. 147 refs. 


Zhelezobetonnye pokrytiya zdanii goryachikh tsekhov, A.D. 
LIZAREV. Beton i Zhelezobeton vy 5 n 1 Jan 1959 p 15-18. 
Reinforced concrete roofing of rolling shops at Magnitogorsk 
was installed in 1942-47; in 1953 process of disintegration of 
concrete began ; investigation of disintegration and possibilities 
of preventing concrete failure under different temperature 
ranges. 

Drying. See Concrete—Shrinkage. 
Erosion. See Concrete—Disintegration. 
Failure. See Concrete Testing. 


Fire Resistance. Brandversuche mit stark bewehrten Stahl- 
betonsaeulen, H.SEEKAMP. Deutscher ausschuss fuer Stahl- 
beton n 132 1959 17 p. Testing of fire resistance of heavily 
reinforced concrete columns; tests proved adequacy of require- 
ments in German standards, which consider such columns fire 
resistant if they are minimum 20 em thick and are covered 
with wire mesh embedded in cement-lime mortar, or if they 
are minimum 30 cm thick and have compressive strength of 
225 kg/sq cm. 


Fire-Resistance of Prestressed Concrete Beams, L.A.ASH- 
TON, S.C.C.BATE. Instn Civ Engrs—Proe v 17 paper n 6444 
Sept 1960 p 15-88. Beams containing post-tensioned cables 
were tested for use in buildings where fire-resistance of 4 hr 
would be required for structural elements; for hard-drawn 
steel wire, cover of 11%4 in. of concrete gives fire-resistance 
of 1 hr; for longer periods of resistance, secondary reinforce- 
ment is necessary to hold concrete cover in place, and cover 
of 4 in. gives fire-resistance of 4 hr; by further increasing 
cover, resistance of up to 6 hr may be obtained. 


Method of Assessing Probable Fire Endurance of Load- 
Bearing Columns, J.H.CLARKE. Am Concrete Inst—J v 31 
n 12 June 1960 p 1223-42. It is tentatively suggested that 
designers be allowed to design columns according to load 
carried rather than to criteria required by fire resistance rating 
according to size of column, thickness of cover, reinforcement, 
and permissible load; two methods of calculation are pre- 
sented; calculations deal with column sizes between 15x15 to 
20x20 in. 


Torture Chamber for Concrete. Instrumentation v 13 n 1 
Jan-Feb 1960 p 4-6. Control instrumentation of various types 
of testing furnaces at Portland Cement Association Research 
and Development Laboratories to provide data on reactions of 
concrete building members to fire. 


Widerstandsfaehigkeit von Stahlbetonbauteilen und _ Stahl- 
steindecken bei Braenden, M.HANNEMANN, H.THOMS. 
Deutscher ausschuss fuer Stahlbeton n 132 1959 66 p, 1 plate. 
Resistance of reinforced concrete structural members and of 
siderite slabs to fires; study of 12 selected buildings, in 
Berlin, Germany, destroyed or damaged in war to obtain data 
on all essential aspects of fire effects and fire resistance; 
102 photographs; conclusions are grouped concerning types 
of structural members. 


Foamed. See Concrete—Light Weight. 
Forms. See Concrete Construction—Forms. 
Frost Resistance. See Concrete—Air Entrainment. 


Heat Resisting. See Nuclear Reactors—Shielding; Refractory 
Materials—Concrete. 


Light Weight. See also Concrete Aggregates; Concrete Mixing ; 
Fly Ash. 


Creep of Lightweight Concrete, C.H.BEST, M.POLIVKA. 
Mag Concrete Research v 11 n 33 Nov 1959 p 129-34. Creep 
data covering periods of up to 18 mo for concretes made with 
expanded-shale aggregates and having compressive strengths 
of 3000 and 5000 psi at 28 days; comparison with data for 
sand gravel concretes of comparable strength; creep in light 
weight concrete was equal to or less than that in normal- 
weight concrete of comparable strength; hydraulic loading 
equipment used in creep tests. 


Experience is Key to Profitable Haydite Production, N.F. 
MOHLER. Brick & Clay Ree v 137 n 2 Aug 1960 p 40-2, 67. 
Methods used by Carter-Waters Corp of Kansas City for pro- 
ducing lightweight aggregate with rotary kilns; four-kiln plant 
is at New Market, Mo, and another plant has been completed 
in Iowa. 


Experimental Flat Plate Structure of Expanded Shale Con- 
crete. Constr Rev v 33 n 2 Feb 1960 p 22-9. Australian ex- 
periments have shown that only important differences between 
expanded shale concrete and ordinary concrete are in density 
and modulus of elasticity ; any compressive or tensile strengths 
can be obtained with light concrete as readily as with dense, 
at same cement factor and appropriate workability; there are 
some differences in creep; test results given for floor slab 
supported on steel columns. 


Konstruktsii iz yacheistykh betonoy v zhilishchnom i pro- 
myshlennom stroitel’stve, V.V.MAKARICHEV. Beton i Zhelezo- 
beton v 5 n 2 Feb 1959 p 52-8. Use of porous concrete units 
in housing and industrial plant constructions; 5 yr experience 
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in manufacturing and use of prefabricated units in Soviet 
Union; specification of various types of light weight concrete 
psaeensies and various prefabricated units as building ma- 
erial. 

Lightweight Concrete With Sintered Clay Aggregate, R.H. 
EVANS, T.R.HARDWICK. Reinforced Concrete Rev v 5 n 6 
June 1960 p 369-84 (discussion) 384-400. Advantages of light 
weight aggregates; test results on sintered expanded clay 
known commercially as Aglite; tests on reinforced beams for 
ultimate loads, deflections and cracking characteristics, post- 
tensioned columns for creep and shrinkage losses, columns 
for modulus of elasticity and pull-out performance, and pre- 
stressed concrete beams; measurement of transmission or bond 
lengths of columns. 


Proizvodstvo bezavtoklavnogo teploizalyatsionnogo gazo- 
betona, G.Ya.POLYAKOV. Beton i Zhelezobeton v 5 n 2 Feb 
1959 p 58-62. Manufacture of heat insulating gas bloated con- 
crete without autoclave; scheme of manufacturing plant and 
scheme of mixer; 1 m® of aggregate consists of cement (300- 
400 kg), plaster (40-60 kg) hydrogen peroxide (13-16 liters) 
and water (190-230 liters) ; units for roofing are steam treated 
under normal atmospheric pressure. 


Styropor-Beton, H.EICK. Zement-Kalk-Gips v 12 n 6 June 
1959 p 253-7. Styropor concrete; polystyrene foam, named 
Styropor, was tested for use as aggregate in concrete; foam- 
ing was achieved by hot water soaking on site; results of tests 
with neat cement and with cement and sand show properties 
of Styropor as aggregate with regard to mixing, bulk density, 
flexural and compressive strength, water absorption, and 
thermal conductivity; two suitable mixes have been formu- 
eee use of Styropor concrete for insulating blocks and wall 
slabs. 


Teplofizicheskie protsessy pri avtoklavnoi obrabotke krup- 
norazmernykh izdelii iz yacheistykh betonov, K.E.GORYAI- 
NOV, I.B.ZASEDATELEV. Beton i Zhelezobeton v 5 n 2 Feb 
1959 p 62-7. Thermal and physical processes during autoclave 
treatment of large units of porous concrete; fly ash gas 
bloated conerete units of various composition and various 
form are treated in autoclave; results of tests to determine 
optimum autoclave treatment. 


Use of Lightweight Cellular Screeds, P.CABLE. Insulation 
(Lond) v 4 n 3 May-June 1960 p 127-9. Consideration of 
nature of cellular lightweight concrete and distinction be- 
tween this type of material and lightweight aggregates; fac- 
tors governing selection and use of cellular concrete insulating 
material; requirements for insulating material for in situ 
roof screeds; use of roofing felt and asphalt when laid on 
lightweight concrete; cause and methods for overcoming 
blistering by mechanical methods; condensation prevention. 


Use of Lightweight Concrete for Reinforced Concrete Con- 
struction, A.SHORT. Reinforced Concrete Rev v 5 n 8 Sept 
1959 p 141-88. Comparison of research data obtained in United 
States, Germany, Sweden, and in some eastern European coun- 
tries; corrosive effects of blast furnace slag, colliery shale, 
boiler clinker, pulverized fuel ash or waste slate on embedded 
reinforcement; unsolved problems of structural design; adapt- 
ing lightweight concrete to British standards. 33 refs. 


Placing. See Concrete Construction. 

Porous. See Concrete—Light Weight. 

Prestressing. See Concrete Construction—Prestressing. 
Proportioning. See Concrete Mixing. 

Protective Coatings. See Building Materials—Corrosion. 
Shrinkage. See also Concrete—Cracking ; Concrete—Creep ; Con- 


erete Construction—Prestressing; Concrete Construction— 
Stresses; Concrete Testing. 


Zur Theorie der Austrocknung und des Schwindens zement- 
gebundener Massen, F.S.ROSTASY. Zement-Kalk-Gips v 13 
n 3 Mar 1960 p 93-103. Theory of drying and shrinkage of 
cementitious masses; new formulas have been derived by 
means of applying differential equation of heat conduction to 
drying of conerete; formulas were verified by tests and 
numerical values for diffusion-constant are given; these 
formulas can be applied to shrinkage; thus practical basis 
for pre-estimation of state of drying and shrinkage in con- 
crete member is established. 


Standards. See Concrete Construction—Standards. 
Stresses. See Concrete Construction—Prestressing; Concrete 


Construction—Stresses. 


Temperature Measurement. Temperature Measurements with 


Thermistors in Concrete, K.E.C.NIELSEN. Svenska Forskn- 
ingsinstitutet for Cement och Betong—Meddelanden n 34 1959 
(Swedish Cement & Concrete Research Inst) 44 p. General 
properties of thermistors and accuracy in measurements; sta- 
bility requirements; power sensitivity; use for measurements 
in interior of concrete, automatic temperature recording, and 
automatic temperature control in laboratory; practical design 
of thermometers and accessory measuring equipment; four 
examples of application. 


Termite Proofing. Termite Proofing of Concrete, F.J.GAY, A.H. 


WETHERLY. Constructional Rev v 32 n 9 Sept 1959 p 26-8. 
Ideal choice for toxic additive to concrete is material with 
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good chemical stability, high anti-termite activity, and capa- 
bility. of even dispersion in water; field and laboratory tests 
suggest that dieldrin is most promising; experimental work 
conducted with this compound. 


CONCRETE AGGREGATES 


See also Airport Runways—Concrete; Cement; Cement Ad- 
mixtures; Concrete; Concrete Construction; Concrete Mixing ; 
Concrete Testing; Crushed Stone Plants; Dams, Gravity— 
France; Fly Ash; Mineral Industry and Resources; Nuclear 
Reactors—Shielding ; Road Materials—Aggregates. 


Arkalite—New Product of Arkansas Industry, B.C.HEROD. 
Pit & Quarry vy 52 n Oct 1959 p 98-100. 250 cu yd of expanded 
clay aggregate is produced per day in rotary kiln operation 
at plant near England, Ark; 8 by 125 ft gas fired rotary kiln, 
conveyors, and 40 by 33 hammermill described; kiln discharges 
expanded clay pellets into clinker pit. 


Beneficiation of Aggregate by Heavy Media Separation, D.W. 
JENKINSON. Min Eng v 12 n 7 July 1960 p 672-672A. 
Specifications in practice for determining quality of coarse 
aggregate are not generally compatible with gravity analysis; 
heavy media separation and its implications; in specifying 
amount of lightweight material permitted in concrete aggre- 
gate, Bureau of Reclamation offers readily measurable ratio, 
which may be determined by immersing sample in heavy liquid 
bath and then weighing total amount of float material. 


Cement-Aggregate Reaction That Occurs With Certain 
Sand-Gravel Aggregates, W.LERCH. Portland Cement Assn— 
Research & Development Laboratories—J v 1 n 3 Sept 1959 p 
42-50. Review of various studies that have been made relative 
to expansion and map cracking that occurs in concrete made 
with certain sand-gravel aggregates in Kansas and Nebraska 
area; expansion and cracking appear to result from cement- 
aggregate reaction. 


Cement-Aggregate Reaction: What is Problem? K.MATHER. 
Geol Soe America—Eng Geology Case Histories n 2 Mar 1958 
p 17-19. Reactive constituents and their distribution in reac- 
tion between soluble silica in aggregate and alkalihydroxides 
derived from portland cement, which produces abnormal ex- 
pansion and cracking of mortar and concrete; distribution of 
structures known to be affected by reaction; tests for reactive 
combinations. 


Conerete Technology and Aggregate Production for St. 
Lawrence Seaway, M.R.SMITH, G.M.KIDD. Am Concrete Inst 
—J v 31 n 5 Nov 1959 p 361-76. Curing practices and high 
lift vs low lift construction were sources of major differences 
between Canadian and United States practices on St. Lawrence 
Seaway in construction of two locks by United States and 
five by Canada; contrasting materials and mixing specifica- 
tion requirements; aggregate production procedures, and 
equipment of both countries described. 

Control Testing for Separation of Lightweight Material 
from Aggregate, E.C.HIGGINSON, G.B.WALLACE. ASTM— 
Bul n 248 Jan 1960 p 60-8. Method of test, developed in US 
Bur Reclamation Laboratories, for large scale separation; 
percentage of light weight material is determined by sink- 
float separation in heavy liquid of suitable specific gravity; 
field experience with method at Glen Canyon Dam; effects of 
methods of removing light weight materials, moisture content, 
rate of absorption of heavy liquid on accuracy, speed, and 
safety of test. 


Die Verwendung von Trass fuer Ingenieurbauten, H.KREM- 
SER. Bautechnik v 37 n 3 Mar 1960 p 91-5. Use of trass 
cement in construction; by partial substitution of trass for 
cement, which converts calcium hydroxides into water-insoluble 
form, chemical resistance is increased and cement-bleeding of 
concrete structures exposed to water is decreased; possibility of 
using trass in prestressed concrete; fields of use of trass 
concrete in European countries. 


Drying of Bituminous Concrete Aggregates—Thermal Be- 
havior—Operating Variables, R.L.FISCHMANN, C.A.PAGEN. 
Ohio Univ—Eng Experiment Station—Bul n 173 Jan 1959 70 
p $2.00. As uncontrolled drying methods leave moisture in 
aggregates, theoretical and laboratory studies were made on 
aggregates under various conditions to correlate rates of 
drying with current mathematical calculations and to de- 
termine quantitatively effect of drying; revaluation of drying 
methods and equipment. 


Effects of Aggregate Size on Properties of Concrete, S. 
WALKER, D.L.BLOEM. Am Concrete Inst—J v 32 n 3 Sept 
1960 p 283-98. Tests were made with coarse aggregate, maxi- 
mum sizes ranging from % to 2% in., using three cement 
factors, and with and without air entrainment; compressive 
and flexural strength tests were made at 7, 28, and 91 days, 
and tensile splitting tests at 28 and 91 days; increasing maxi- 
mum size of coarse aggregate may not necessarily be bene- 
ficial to concrete strength; drying shrinkage was not increased 
by reduced size of aggregate. 21 refs. 


Franciscan Chert in California Concrete Aggregates, H.B. 
GOLDMAN, I1.E.KLEIN. California. Dept Natural Resources 
— Div Mines—Special Report n 55 1959 28 p. Franciscan 
chert is potentially chemically reactive with alkalies commonly 
found in portland cement; tests made with crushed Franciscan 
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chert and high alkali cement showed harmful expansions due 
to reactivity, when proportion of chert exceeded 10% in sand 
sizes; aggregates containing more than 20% Franciscan 
chert in any gravel size are reactive too; chert content is not 
harmful if alkali content of cement is controlled. 


Grussammensaetning ved mindste kvadraters metode, E. 
POULSEN. Nordisk Betong v 4 n 1 1960 p 59-67. Aggregate 
combination by method of least squares; determination of 
grading of combinations of different aggregates is treated 
analytically ; square of deviates by weight from given grading 
should be at minimum (method of least squares) ; formula is 
developed and numerical examples presented. 


Heavy-Media Separation, H.F.UTLEY. Pit & Quarry v 52 
n 8 Feb 1960 p 96-101. New 400-tph El Rio, Calif, plant uses 
pit-run material which contains primarily acidic and basic 
igneous particles, along with shale and stone fragments of 
low specific gravity; separator is 150 tph package unit with 
10 ft Wemco cone separator; media consists of suspension in 
water of equal parts of magnetite and ferrosilicon; crushing, 
screening, sizing, stockpiling, loading, trucking, and controls 
of plant are also described. 


Heavy Media Separation in Aggregate Beneficiation, V.A. 
HAW. Canada Dept Mines & Tech Surveys—Mines Branch— 
Tech Bul TB 5 Sept 1959 28 p. Aggregate evaluation completed 
on gravel before and after heavy media separation including 
petrographic examination, physical tests, and concrete dura- 
bility studies; concrete beams containing aggregate products 
were exposed to accelerated freezing and thawing; separa- 
tions were made at media densities of 2.51 and 2.55 on feed 
sized between % and 1% in.; deleterious constituents were 
argillaceous limestone, clay, shale and weathered schists. 


How Good is Good Enough, F.V.REAGEL. Crushed Stone 
J v 35 n 1 Mar 1960 p 16-19, 28-9. Quality requirements of 
crushed carbonate stones, limestones, and dolomites as ag- 
gregates; not previous test results, but service behavior is 
decisive; effect of grading on durability; research needed on 
making usable lower quality material; stockpile hazards in 
quality control; Missouri research program; outline is given 
for study of aggregate from specific source. 


Lower Cost Aggregate Production Through Automation, J.E. 
DOYEN. Pit & Quarry v 52 n 9 Mar 1960 p 112-17. Review 
of basic production-tested applications of automation in 
quarrying and aggregate processing operations; automation 
in primary system, secondary and tertiary crushing system, bin 
storage system, and blending and loading system. 

Modern Classification Methods Applied to Fine Aggregates, 
C.E.GOLSON. Pit & Quarry v 52 n 2, 3, 4 Aug 1959 p 95-9, 
114, 118, Sept p 89-96, Oct p 105-6, 110-11, 113-14, 116, 118. 
Classification should deliver product of given size consist, free 
of undesired fractions, and containing minimum of entrained 
water; methods of separation; types of recovery; theory of 
rate of fall; full rate of fall and hindered rate of fall; graph 
poser ke falling rates in in./see for various sizes of quartz 
sand. 

Physical and Chemical Properties of Cement and Aggregate 
in Concrete. Nat Research Council—Highway Research Board 
—Bul n 239 1960 65 p. Papers at 38th annual meeting, Jan 
5-9 1959 Washington, DC as follows: Relationship of Pore- 
Size Distribution and Other Rock Properties to Serviceability 
of Some Carbonate Aggregates, C.L.HILTROP, J.LEMISH, 
1-23 ; Correlation Between Chemical and Mortar Bar Tests for 
Potential Alkali Reactivity of Concrete Aggregates, B. 
CHAIKEN, W.J.HALSTEAD, 24-40; Silicification of Carbon- 
ate Aggregate in Concrete, R.E.BISQUE, J.LEMISH, 41-55; 
Cement-Pozzolan Reactions, E.J.BENTON, 56-65. 

Research on Surface Area of Aggregate, Fundamental Study 
and Application of New Surface Area Method of Structural 
Mixtures, S.OHTA. Japan Soc Civ Engrs—Trans n 61, extra 
papers (3-3) May 1959 48 p. More accurate result has been 
obtained by author’s stearic acid film method than by Carman 
and Blaine methods of aggregate and stone dust; new formula 
presented enables easy practical analysis of every aggregate 
mixture, (Japanese with 2 p English abstract). 

Some Causes of Bloating in Expanded Clay and Shale 
Aggregates, R.D-HILL, D.N.CROOK. Australian J Applied 
Sciences v 2 n 3 Sept 1960 p 874-84. Mechanism has been 
studied in number of clays and shales which could be bloated 
in rotary kiln; most common gas-producing reaction was 
reduction of iron oxide to ferrous state; elemental sulphur 
derived from reaction of ferrous sulphide with oxygen was 
also cause of bloating; requirements for good bloating are 
from 3 to 10% of alkali and alkaline earth oxides and from 
5 to 15% of iron oxide. 

Undersokningar av ballast for betong med avseende pa 
risken for alkali-kiselsyrareaktioner, T.H.HAGERMAN, H. 
ROOSAAR. Nordisk Betong v 4 n 2 1960 p 119-41. Investiga- 
tion of aggregates for concrete with reference to reactions 
between alkalies and silica; field tests have shown damage to 
conerete in which reactions between alkalies and silica were 
possible cause of damage; chemical examination of aggregates 
indicate that amount of silica dissolved out of quartzites is 
so great that occurrence of harmful expansion is to be ex- 
pean but no reliable signs of alkali reaction were de- 

ected. 
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Vattensorterad sand, S.INYCANDER. Cement & Betong v 34 
n 4 Dee 1959 p 263-9. Sand separation by water; apparatus 
for separation of 0.2-0.4 mm sand for high quality concrete 
applications, by flushing raw material of 0-8 mm grain size. 


Colored. See Concrete Products—Blocks. 
Coral. See Concrete Construction—Blast Resistant. 
Fly Ash. See also Concrete—Light Weight; Fly Ash. 


Collective Tests of Various Fly Ash. Japan Soe Civ Engrs 
—Trans n 68 Extra Papers (1-1) May 1960 p 1-31. Investiga- 
tion on. quality and uniformity of fly ash from major pro- 
ducers in Japan; fly ash from 13 plants of 9 firms was sent 
to 13 different laboratories where identical tests were con- 
ducted; it is concluded that 32 of total of 33 varieties of fly 
ash were acceptable in quality under Japanese Industrial 
Standards. (In Japanese). 


Light Weight. See Concrete—Light Weight. 
CONCRETE BLOCKS. See Concrete Products—Blocks. 
CONCRETE CONSTRUCTION 


See also Adhesives; Airport Runways—Concrete; Apartment 
Houses—Concrete; Beams and Girders—Concrete; Break- 
waters; Bridge Piers; Bridges, Concrete; Chimneys; Civil 
Defense—Shelters; Coal Mines and Mining—Concrete Con- 
struction; Cofferdams; Columns—Concrete; Dams; Dams, 
Arch; Dams, Gravity; Domes and Shells—Concrete; Drydocks ; 
Exhibition Buildings ; Floors—Concrete ; Foundations ; 
Garages; Industrial Plants—Concrete; Jetties; Levees; Mine 
Shafts—Lining; Mines and Mining—Concrete Construction ; 
Nuclear Reactors—Design; Nuclear Reactors—Shielding ; 
Office Buildings; Piles—Concrete; Port Structures—Concrete ; 
Quay Walls; Reservoirs—Concrete; Roads and Streets—Con- 
erete; Roofs—Concrete; Roofs—Concrete Shell; Stairs—Con- 
crete; Structural Design; Tanks—Concrete; Tunnels—Con- 
struction; Water Cooling Towers—Concrete; Water Tanks and 
Towers—Concrete; also all subject headings beginning with 
Concrete. 

Allman Teori fuer Berakning av Armerad Betong, H.GRAN- 
HOLM. Chalmers Tekniska Hogskola—Handlingar (Chalmers 
Inst Technology—Trans) n 209 1959 228 p. General theory 
for calculation of reinforced concrete; bending effects on 
members of rectangular cross section; magnitude of moment 
which structure can resist before it undergoes definitive 
failure; by abandoning classical theories new theory is based 
on true stress-strain diagrams of concrete in compression and 
reinforcing steel in tension; results of series of tests and 
examples. (English, French, and German abstracts). 


Béton de blocage et mortiers activés, J.CHEFDEVILLE. 
Institut Technique du Batiment et des Travaux Publics—An- 
nales v 12 n 144 Dec 1959 p 1313-32. Prepackaged aggregate 
concrete made with activated mortar; changing colloidal 
arrangement of cement particles in water and use of additive 
to improve void filling of cement/water mixture; colcrete, 
intracrete, and other methods and equipment; methods of 
injection; structure of aggregate package; results of tests. 

Composite Construction in Precast and Cast-in-Place Con- 
erete, A.R.ANDERSON. Civ Eng (NY) v 30 n 3 Mar 1960 
p 34-7. Composite concrete structures should combine economy 
and efficiency of mass-produced, high-strength elements with 
advantages of continuous monolithic structures hitherto cast 
in place at job site; test results show 7500 psi or more com- 
pressive strength in precast members; methods for column 
to footing, wall to column, beam to column, and beam to slab 
jointings; welding of connecting ends of reinforcement and 
use of weldable steels; 12 figures show connecting methods. 


Compte rendu des travaux de Comité Européen du_Béton, 
Y.SAILLARD. Institut Technique du Batiment et des Travaux 
Publics—Annales v 13 n 147-148 Mar-Apr 1960 p 373-88. 
Report on activity of European Committee on Concrete; recom- 
mendations based on 6 yr of activity of Committee deal with 
practical methods of limit design of sections in simple 
bending, eccentric compression, and simple compression with 
regard to effects of speed and duration of loading, nature of 
stresses, and geometric form of section; results of study on 
buckling, cracking, and strains; safety recommendations. 


Consolidation of Concrete—Reported by ACI Committee 609. 
Am Concrete Inst—J v 31 n 10 Apr 1960 p 985-1011. Com- 
mittee report reviews history of consolidation of concrete, 
advantages of vibration, types of equipment, forms, and 
concrete mixes; new recommended practices are presented 
concerning amount of vibration, effect on entrained air, over- 
vibration, revibration, and use of retarders ; techniques for 
structural concrete, slabs, mass concrete, pavement, earth- 
moist concrete, light and heavyweight concrete, block and 
precast products. u 

Das Colerete-Verfahren und seine Anwendung in Deutsch- 
land, G.BRUX. Zement-Kalk-Gips v 12 n 5 May 1959 p 196- 
208. Colerete method and its application in Germany ; descrip- 
tion of method, machinery, and equipment used, main fields 
of application, German developments, and examples of applica- 
tion; colloidal gun-applied concrete and mortar, colloidal 


cement injections. ¢ 
Epoxy Adhesives in Concrete Construction, R.W.GAUL, 


A.J.APTON. Civ Eng (NY) v 29 n 11 Nov 1959 p 50-2. Use 
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of epoxy adhesives as bonding agent for asphalt, concrete, 
and steel surfaces and for filling cracks and depressions in 
highways, bridges, aircraft runways, buildings, streets, and 
sidewalks; bond withstands frost, heat, and chemicals; types 
of resins for different uses; method of application. 


Methode intuitive et directe de caleul organique du beton 
arme L.MAHIEU. Annales des Travaux Publics de Belgique 
n 4 1959-1960 p 359-91. Intuitive and direct method for 
mechanical calculation of reinforced concrete; new simple 
formulas are given; 15 nomographs and four numerical 
tables are derived for direct reading of any important 
structural data and measures. 


Some Experiments in Design and Construction with Ferro- 
Cement, L.C.G.COLLEN. Instn Civ Engrs of Ireland—Trans 
v 86 n 2 Jan 1960 p 39-56, 2 plates. Description of ferro- 
cement construction; results of experiments are presented; 
mechanical properties; economical aspects; use of expanded 
metal rather than woven mesh in certain experiments; testing 
of small cantilever canopy of ferro-cement through units in 
26 ft span; future development. 


Zur direkten Querschnittsbestimmung yon Stahlbetonrecht- 
eckquerschnitten, H.H.ZERRENTHIN. Bauingenieur v 34 n 7 
July 1959 p 273-6. Direct cross section determination of 
rectangular steel concrete sections; method considers weight 
and height of section as factors and defines required size of 
cross section directly from live load and span length; equa- 
tions, nomographs, and numerical tabulations given. 


Anchorages. See also Concrete Construction—Prestressing. 


Distribution of Stress in Anchor Blocks, R.E.ROWE, J. 
ZIELINSKI. Engineering v 189 n 4899 Mar 11 1960 p 347-8. 
Study of stress distribution on surfaces of simple square-sec- 
tion prisms subjected to various single concentrated loads; 
stresses were measured in terms of relative movements be- 
tween marks in reference disks fixed to concrete; major varia- 
bles considered were ratio of loaded area to cross-sectional area 
of prism, type of anchorage, percentage and form of rein- 
forcement. 

Vorgespannte Felsanker, R.WALTHER. Schweiz Bauzeitung 
v 77 n 47 Nov 19 1959 p 773-7. Prestressed rock anchorages ; 
anchorages used in Losinger prestressing system comprise 
rock anchor adhesion member, tension cable, and movable 
Losinger anchoring; grouting of assembled anchoring; avail- 
able standard types; tables show results of tensile tests; 
several European examples of application. 

Blast Resistant. Performance and Design of Special Purpose 
Blast Resistant Structures, R.A.WILLIAMSON. Am Concrete 
Inst—J v 31 n 11 May 1960 p 1171-90. Concrete structures 
made mostly by using seawater and coral as aggregate, are 
housing scientific equipment used in nuclear tests in South 
Pacific; two structures, one sited below ground, and other 
above ground, are described, and damage history is discussed ; 
design principles and numerical example. 

Compacting. See Concrete Construction—Vibrating. 

Drilling. Using Diamond Drill in Drilling Through Reinforced 
Conerete, S.SINCLAIR. Civ Eng (Lond) v 54 n 640 Nov 1959 
p 1301-2. Access door was provided through 7 ft 10 in. by 
5 ft 8 in. Windscale Nuclear Station, Great Britain; circum- 
stances advocated use of diamond drill; drilling technique for 
concrete and steel; drills of 3 in. and 5 in. diam crowns 
were used; problem of water lubrication. 

Failure. See also Concrete Construction—Prestressing; Con- 
crete Construction—Stresses. 

Genomslagsbrott hos korsarmerad inspand betongplatta, E. 
ABRAHAMSSON. Nordisk Betong v 4 n 2 1960 p 101-8. Sud- 
den failure of clamped concrete slab with two-way reinforce- 
ment; slab with fixed edges was fitted as one of walls of 
pressure chamber containing compressed air; observed crack- 
ing load was about twice calculated ultimate load of clamped 
slab; at still higher load, slab underwent sudden “‘snapping”’ 
failure, and was violently thrown through shock tube; test 
confirmed existence of “‘arching’’ effect of slab. (In Swedish 
with English abstract). 

Falsework. See Concrete Construction—Forms. 

Forms. See also Domes and Shells—Concrete. 

Formovka pustotelykh i  chastorebristykh tonkostennykh 
zhelezobetonnykh panelei v kassetakh, V.ILSOROKER, N.Ya. 
SPIVAK, V.A.SOKOLOV. Beton i Zhelezobeton v 5 n 3 
Mar 1959 p 100-3. Manufacture of hollow and close-ribbed 
thin-walled reinforced concrete panels in molds; method and 
results of forming hollow panels by vibrating method. 

Plastic Forms for Architectural Concrete, J.A.HANSON. 
Am Concrete Inst—J v 31 n 11 May 1960 p 1137-48. Archi- 
tectural effects in concrete are being obtained by use of 
forms made of plastics; concrete surfaces can be either 
glossy-smooth or textured, surface is free of open air and 
water pockets, and no special facing mixes, no parting 
agents, and no polishing or grinding are required ; importance 
of temperature control; small amount of pigment needed 
for coloring; wide reuse possibilities; examples of applica- 
tion. 


Grouting. See Bentonite. 
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India. Prestressed Concrete in India Since First Symposium in 


February 1954, T.N.SUBBA RAO. Instn Engrs (India)—J v 
41 n 7 pt 1 Mar 1960 p 451-72. Summary of prestressed con- 
crete construction, including continuous and simply supported 
prestressed highway and railroad bridges, precast prestressed 
products, water tanks, silos, giant water syphons, etc; related 
paper by D.H.LEE, p 473-8, deals with future of prestressed 
concrete in India. 


Joints. See also Concrete Construction—Stresses; Concrete 
Testing. 


Investigation of Methods of Preparing Horizontal Construc- 
tion Joints in Concrete, W.O.TYNES. US Waterways Experi- 
ment Station—Tech Report n 6-518 July 1959 18 p, 8 tables. 
Results of series of strength and permeability tests using 
simulated interior mass concrete to evaluate methods of pre- 
paring horizontal construction joints; how jointing tech- 
niques affect strength of joint. 


Joints in Precast Concrete Building Frames, E.M.RENSAA. 
Eng J v 43 n 8 Aug 1960 p 64-7. Methods and details of joint- 
ing which have been worked out during last 12 yr by author ; 
discussion of screwed and welded joints with and without 
collar reinforcement, column to footing connections, joints in 
precast beams, joints between steel sections and concrete 
members, and aspects of welding with temporary support ; 
jointing under winter conditions. 


New, Fast, Economical Joint Makes Precast Concrete Prac- 
tical, M.H.R.COGAN. Oil & Gas J v 58 n 19 May 9 1960 
p 158-60. Details of typical joint for any vertical connection 
and horizontal beam connection; method of connecting precast 
reinforced concrete column to reinforced bell-bottom founda- 
tion; joint efficiency; cost comparisons for two different type 
column base connections. 


Styki  predvaritel’no napryazhennykh zhelezobetonnykh 
elementov, rabotayushchikh na _ rastyazhenie, V.I.GNEDOV- 
SKII. Beton i Zhelezobeton v 5 n 4 Apr 1959 p 153-8. Joints 
for prestressed reinforced concrete parts under tensile stresses ; 
design of joint and results of tests. 


Lift Slab. See Buildings—Lift Slab Construction. 


Maintenance and Repair. Symposium on _ Restoration of 
Deteriorated Concrete. Am Concrete Inst—J v 82 n 2 Aug 
1960 p 129-92. Related articles concerning repair and restora- 
tion of concrete structures: Conventional Methods of Repairing 
Concrete, L.H.TUTHILL, 129-38; Repair of Concrete Pave- 
ment, E.J.FELT, 139-53; Prepakt Method of Concrete Re- 
pair, R.E.DAVIS, 155-72; Repair of Damaged Concrete with 
Epoxy Resins, B.TREMPER, 173-82; Pneumatically Applied 
Mortar for Restoring Concrete Structures, O.N.KULBERG, 
183-92. 


Models. See also Concrete Construction—Stresses. 


Testing of Model Structures. Concrete & Constr Eng v 55 
n 7 July 1960 p 288-6. Description of models of dam struc- 
tures, reinforced and prestressed bridges, hyperbolic-para- 
boloidal roof slab, and reinforced concrete slab bridge; 
Portuguese papers on model testing of concrete dams, in 
English, are cited; they were presented at 6th Congress on 
Large Dams in New York in 1958; reference to various 
model tests in United States. 


Use of Models of Reinforced Concrete Structures, E. 
FUMAGALLI. Mag Concrete Research v 12 n 35 July 1960 
p 63-72. Models of all types of concrete and reinforced con- 
erete structures were tested in experimental laboratory at 
Bergamo, Italy; tests limited to basie concepts required for 
treatment of problems of statics; such phenomena as viscous 
flow, creep and relaxation are excluded from analysis; 
various ratios of tested factors within scale of model; use of 
concrete, plastic, and other materials in models; apparatus 
for compression and loading tests. 


Prefabricated. See also Apartment Houses—Concrete; Bridges, 
Concrete; Buildings—Facings; Buildings—Lift Slab Construc- 
tion ; Concrete—Light Weight; Concrete Construction—Joints ; 
Concrete Construction—Standards; Concrete Construction— 
Vibrating ; Industrial Plants—Concrete. 


Precast Concrete for Winter Building, C.R.CROCKER, 
A.W.SMITH. Eng J v 42 n 11 Nov 1959 p 61-5. Protection of 
freshly placed concrete; use of precast concrete which, even 
in winter, can be manufactured under controlled conditions ; 
there is little experience with such units in Canada; in 
Europe experience indicates that precast concrete can be 
used as aid to winter construction; practical difficulties to be 
solved before this practice can gain wide acceptance. 


Razvitie mekhanizirovannogo i avtomatizirovannogo proiz- 
vodstva sborno predvaritel’no napryazhennykh zhelezobetonnykh 
konstruktsii, V.V.MIKHAILOV. Beton i Zhelezobeton n 1 
Jan 1960 p 4-11. Development of mechanization and automa- 
tion in manufacturing precast prestressed reinforced con- 
crete structures; production costs in Soviet Union; more than 
1000 plants are modernized; importance of prestressing and 
vibrating ; survey of principal improvements. 

Reinforced Concrete Shear Wall Assemblies—4, J.R.BENJA- 
MIN, H.A.WILLIAMS. ASCE—Proe v 86 (J Structural Div) 
n STS Aug 1960 pt 1 paper 2566 p 1-32. Further results of 
investigation of one-story and two-story reinforced concrete 


1951 and 1956 at Stanford Univ, California; all assemblies 
were tested in specially designed shear jig; three individual 
diaphragms were tested in 200,000-lb testing machine. 


Zhelezobetonnye fermy s_ predvaritel’no napryazhennym 
nizhnim poyasom bez primeneniya ankerov, R.G.SHIHSKIN, 
K.M.MATVEEV. Beton i Zhelezobeton v 5 n 11 Nov 1959 p 491- 
5. Reinforced concrete frameworks forming unit without an- 
chors; design and bearing capacity of precast arched frame- 
works having lower beam reinforced by pre-tensioned wires 
embedded in part without anchors. 


Prestressing. See also Airport Runways—Concrete; Beams and 


Girders—Concrete; Bridges, Concrete; Concrete—Creep ; Con- 
crete Construction—Anchorages; Concrete Construction— 
Joints; Concrete Construction—Standards ; Concrete Products 
—Slabs; Concrete Reinforcement; Domes and Shells—Con- 
crete; Jetties; Piles—Concrete; Roads and Streets—Concrete ; 
Roofs—Conerete Shell; Water Tanks and Towers—Concrete. 


Behavior of Continuous Slab Prestressed in Two Directions, 
A.C.SCORDELIS, T.Y.LIN, R.ITAYA. Am Concrete Inst—J 
v 31 n 6 Dec 1959 p 441-59. In investigation reported concrete 
slab, consisting of four panels, was supported at nine points ; 
prestressing accomplished by means of unbonded post-tensioned 
cables; experimental values for moments, deflections, and re- 
actions were compared with theoretical values obtained by 
elastic plate theory and by approximate theories used in 
present design methods. 


Bundled Strand... Its Effect on Performance of Pre- 
stressed Beams, R.H.BRYAN. Prestressed Concrete Inst—J v 
5 n 1 Mar 1960 p 73-85. Results from testing 24 beams with 
bundled and spaced strands with prestressing force con- 
stantly maintained; resulting values of influence on ultimate 
strength, cracking load, crack pattern, and deflection are 
tabulated; test results and computed ultimate strength loads 
of beams are compared. 


Computing Prestressed Concrete Composite Sections, H.R. 
SCHAEFFER. Civ Eng (NY) v 30 n 6 June 1960 p 72-3. 
Tabular computation method is proposed for determination of 
required prestress forces and stresses for various sections and 
loading conditions in design of prestressed concrete composite 
sections, composed of precast and poured-in-place parts. 

Corrosion of Prestressed Wire in Concrete, G.E.LMONFORE, 
G.J.VERBECK. Am Concrete Inst—J v 382 n 4 Oct 1960 
p 491-515. Cases of corrosion failures which have occurred in 
prestressed wires are discussed; failure in Regina, Sask, 
water supply line is examined in detail; account of studies 
earried out in laboratories of Portland Cement Assn; effect 
of type of cement, type of wire, wire stress, addition of 
ealcium chloride, curing conditions, storage conditions, and 
voids in concrete; use of calcium chloride in prestressed con- 
crete is not recommended. 

Corrosion Tests on Prestressed Concrete Wire and Strand, 
H.J.GODFREY. Prestressed Concrete Inst—J v 5 n 1 Mar 1960 
p 45, 48-51. Conditions to be avoided in order to prevent 
corrosion, both before and after steel has been placed in 
concrete; corrosion tests with nitrate solution show that oil 
tempered wire is not suitable for prestressed concrete; corro- 
sion of wires in beams when calcium chloride was used in 
concrete, 

Effect of Elevated Temperatures on High-Tensile-Steel 
Wires for Prestressed Concrete, M.F.DAY, E.A.JENKINSON, 
A.I.SMITH. Instn Civ Engrs—Proc v 15 May 1960 Paper n 
6349 p 55-70. Properties of prestressing wires at temperatures 
to which they may be submitted in event of fire; behavior of 
four commercially available British wire types in tests simulat- 
ing thermal conditions resulting from outbreak of fire; 
metallographical study of wires over range of temperature; 
creep and_ stress-relaxation properties of wires over pro- 
longed periods of time at room temperature. 

Elektronnyi pribor dlya kontrolya velichiny predvaritel’- 
nogo napryazheniya v armature, A.I.KUDINOV. Beton i 
Zhelezobeton n 1 Jan 1960 p 15-19. Electronic apparatus for 
control _of prestressing; principle and design of apparatus 
controlling pre-tensioning of steel rods and wires based on 
electromagnetic device registering vibration pulses. 
_Examination of Stresses in Anchorage Zone of Post-Ten- 
sioned Prestressed Concrete Beam, D.J.DOUGLAS, N.S.TRA- 
HAIR. Mag Concrete Research v 12 n 34 Mar 1960 p 9-18. 
It was presumed that stress distribution due to application 
of circular concentrated load was acting at one end of 
concrete cylinder ; comparative tests were conducted on failure 
load and on surface strains; greater loads needed for failure 
than theoretically predicted, but surface strains showed good 
agreement with predicted; tensile strains corresponded to 
stresses of four times ultimate tensile stress of concrete 
by Brazilian method of test. 

Mise en tension des cables dans le beton precontraint j 
DREUX. Travaux v 49 n 302 Dee 19569 p 690-4. Tensioning “ 
cables in prestressed concrete; new simple method uses graph 
plotted to logarithmic scale and slide rule for working out 
figures ; graph enables determination of stress at any par- 
ticular point of cable, asymmetrical tensioning, obtaining 
given stress at given point, elongations, effects of slip at 
anchorages, measurement of friction coefficients on site, etc, 


Research. Research for 
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New Systems for Prestressed Concrete. Water & Water Eng 
v 638 n 763 Sept. 1959 p 480-2. New British prestressing 
method provides simple and efficient anchorage for either 8 
or 12 of 0.276 in. wire cables, each wire being individually 
stressed and anchored by anchor grip; wires have to be 
spread out, from circular duct to rectangular anchorage and 
this is achieved by use of rubber former which is temporarily 
eee inte concrete and withdrawn to form bellmouth at end 
of duct. 


_ Prestressed Concrete in Torsion, H.J.COWAN. Construc- 
tional Rev v 32 n 9 Sept 1959 p 20-5. Fracture is caused by 
tensile | component of torsional shear stress when concrete 
is subjected to torsion; failure can be prevented by super- 
imposing initial compression; prestressing can increase tor- 
sional resistance by several hundred per cent, depending on 
amount of prestressing considered economically feasible. 
Prestressed Concrete: Infant Is Growing Up, F.S.MERRITT. 


Eng News-Rec v 165 n 14 Oct 6 1960 p 34-40. History of 
prestressed concrete construction in United States since 1950; 


description of several structures representative of stages 
of development ; new open web girders, prestressing beds, 
and machine production of prestressed plank; statistical 


graphs show data on development of industry. 


Radistres—New Idea in Prestressed Panels. Concrete v 68 
n 1 Jan 1960 p 16-19. Method consists of radial prestressing 
of concrete panels; it employs placing of continuous bands 
under tension, using steel wires rather than cables; K-shaped 
stressing machine applies tension by use of hydraulic power; 
wires are held by fingers of machine during concreting and 
are withdrawn after hardening of concrete. 


Rapid Casting Promises Wider Use of Prestressed Concrete. 
Eng News-Rec v 164 n 21 May 26 1960 p 34-5, 37. New method 
uses German-invented concreting machine in rapid concrete 
plank production; machine hangs from gantry crane strad- 
dling six prestressing beds, each 450 ft long, traveling 5 
fpm along rails, it deposits concrete at rates required by 
4-, 6-, and 8-in. plank thicknesses. 


Résistance et sécurité du béton précontraint, F.DUMAS. 
Travaux v 43 n 301, 302 Nov 1959 p 663-71, Dee p 697-705. 
Strength and safety of prestressed concrete; Nov: Investiga- 
tions show that prestressing losses in cones, due to friction, 
have been overestimated and right assumption is only 0.25%; 
eables in self lubricating ‘‘Manurhin’” casing; various cone 
constructions. Dec: Variations in tensions due to changes in 
length of beam. See Engineering Index 1959 p 264. 


Spannungsumlagerung durch Schwinden und Kriechen bei 
mehrstraengiger Vorspannung, H.REIFFENSTUHL. Beton- u 
Stahlbetonbau v 54 n 7 July 1959 p 172-3. Stress transposition 
by shrinkage and creep in case of multiwire prestressing ; 
paper analyzes increase in strain of concrete due to prestress 
alone, and same due to constant load and shrinkage, and 
increase in expansion in steel. 


Stresses Permissible in Prestressed Concrete, P.W.ABELES. 
Concrete & Constr Eng v 55 n 2, 5 Feb 1960 p 73-81, May 
p 191-3. Stresses recommended in new British Code for de- 
sign of members of prestressed concrete are discussed and 
compared with corresponding stresses given in German and 
United States recommendations. 


Studium av balkupplag och pelarhuvuden vid montagebyg- 
gnad, A.LHOLMBERG. Nordisk Betong v 3 n 4 1959 p 349-54. 
Beam supports and column capitals in prefabricated struc- 
tures; it is shown that convexity of column capitals for 
support of prefabricated concrete beams, which is expressed 
by ratio a/b, should be 0.05, that asphalt felt insert should 
be placed between beam and column capital, and that use 
should be made of reinforcement which is appropriately dis- 
tributed over probable cross-sectional surface of rupture; 
brackets at supports. 


Two Applications of Prestressed Concrete, P.M.GRENNAN. 
Civ Eng (NY) v 30 n 5 May 1960 p 36-9. Description of 
design and construction of two _ projects; one comprises 
composite prestressed girders of 51 ft span which serve as 
backbone in streamlined roof framing system, and other is 
composite prestressed sandwich wall-panel 61 ft long, stand- 
ing vertically as exterior wall of electric switching station. 


Uebér den dynamischen E-Modul von Spannbeton, F.P. 
MUELLER. Beton- u Stahlbetonbau v 54 n 8 Aug 1959 p 
192-7. Dynamic E modulus of prestressed concrete; calcula- 
tion of vibration prevention in structures under dynamic 
stresses; series of beam tests were conducted to investigate 
relation between dynamic E modulus and resonance fre- 
quency; graphs and numerical tabulation show curve of 
resonance and its frequency; calculations and numerical 
tabulations are given for determination of resonance-attenua- 
tion factor. E 

Vorgespannter Beton im Hochbau, F.BERGER. Schweiz 
Bauzeitung v 78 n 14 Apr 7 1960 p 229-36. Prestressed con- 
crete in construction of buildings; special Swiss BBRV and 
VSL prestressing systems and also Freyssinet and Diwidag 
systems are used in Switzerland; construction of various in- 
dustrial buildings is described and illustrated. 

Concrete Industry, A.R.COLLINS. 
Structural Engr v 38 n 3 Mar 1960 p 100-15. Paper summarizes 
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10 yr of work of research organization of British Cement and 
Conerete Assn. 


Soviet Union. See also Concrete Construction—Vibrating. 


Razvivat i sovershenstvovat proizvodstvo sbornogo zhelezo- 
betona. Beton i Zhelezobeton n 1 Jan 1960 p 1-3. Develop- 
ment and improvement of precast reinforced concrete manu- 
facture; general survey of 1959 production in Soviet Union. 


Standards. Structural Use of Prestressed Concrete in Build- 
ings. Brit Standards Instn—Brit Standard Code of Practice 
CP 115 1959 44 p. Code covers both work carried out on 
site and manufacture of precast prestressed concrete units; 
recommendations are made on design including bases for 
beams and compression members, tensioning systems, work- 
manship, inspection and testing, etc. 


Stresses. See also Beams and Girders—Concrete; Concrete— 
Cracking; Concrete Construction—Prestressing; Concrete 
Testing. 


Anfaengliche und nachtraegliche Durchbiegungen von Stahl- 
betonbalken im Zustand II. Vorschlaege fuer Begrenzungen 
und _ vereinfachte Nachweise, F.LEONHARDT. Beton- u 
Stahlbetonbau v 54 n 10 Oct 1959 p 240-7. Initial and subse- 
quent deflection of reinforced concrete beams in second state; 
simple new calculation method is presented; calculations 
include beams of square section and plates; permissible values 
oe deflection; role of shrinkage and creep on subsequent de- 

ection. 


Behavior and Strength in Shear of Beams and Frames 
Without Web Reinforcement, R.DIAZ DE COSSIO, C.P.SIESS. 
Am Concrete Inst—J v 31 n 8 Feb 1960 p 695-735. 49 simply 
supported beams and 24 frame members were tested under 
different types of loading as two-point loads, midspan con- 
centrated loads, uniform load, and axial load; variables were 
concrete strength, steel percentage, and span length; method 
for determination of inclined cracking load as measure of 
useful shear strength of members. 


Bemessung der Bewehrung von Stahlbetonkonstruktionen mit 
Hilfe des spannungsoptischen Modellversuches, R.HILTSCHER, 
R.K.MUELLER. Beton- u Stahlbetonbau v 54 n 11 Nov 1959 
p 263-71. Dimensioning of reinforcement for concrete con- 
struction by photoelastic model testing; measurement of 
stresses in reinforcement of cracked cross sections; use of 
polariscope, “lateral extensometer’’, and point-dilatometer, and 
observation of changes in isochromatic image. 


Bemessung von Rechteckquerschnitten bei schiefer Biegung, 
H.LINDNER. Beton- u Stahlbetonbau v 54 n 7 July 1959 
p 167-71. Measurement of rectangular sections with skew 
bending; analysis of center of pressure, neutral axis, com- 
pressive strength, and tension strength; new method pre- 
sented determines stresses in concrete and required section of 
reinforcement by using known formulas of uniaxial bending 
and precaleulated data found in given numerical tabulation. 


Caleul a la rupture des dalles par la théorie de Johansen, 
M.ALBIGES, M.FREDERIKSEN. Institut Technique du Bati- 
ment et des Travaux Publics v 13 n 145 Jan 1960 p 133-47. 
Calculation of rupture of slabs by Johansen theory; de- 
termination of: geometrically possible yield-lines, moments 
along yield-line in case of arbitrary system of reinforcement, 
system of yield-lines at failure by principle of virtual dis- 
placements, and ultimate resistance of slab; practical ar- 
rangement of calculations; effect of complementary forces 
due to shear stresses along yield-lines on equilibrium of 
each slab-part in state before failure. 


Characteristics of Symmetrical Segmental Members, A. 
BANNISTER. Concrete & Constr Eng v 55 n 7 July 1960 p 
257-62. Former analyses by method of moment distribution 
of frames containing segmental members and dealing with 
stiffness and carry-over factors, bending moments, and forces 
at ends of members due to displacements, are cited; charts 
are given to illustrate relationship of these factors and to 
determine numerical values. 


Das CEB-Verfahren zur Bemessung schlanker Betonkon- 
struktionen, A.AAS-JAKOBSEN. Bauingenieur v 35 n 7 July 
1960 p 268-70. CEB method for measurement of slender con- 
crete structures; European Concrete Committee (CEB) rec- 
ommends caleulation of shearing force by I order theory and 
use of additional moment factor to compensate for decreased 
bearing capacity due to buckling hazard; results of 204 
tests are discussed to compare these recommendations with 
other methods of calculation. 


De draagkracht van hoge betonwanden, P.H.DEIBEL. In- 
genieur v 72 n 8 Feb 19 1960 p Btl2-27. Carrying capacity 
of high concrete walls; investigation conducted at Stevin- 
Laboratorium in Delft on small scale concrete model of 
continuous beam with spans of 1 m and height of 1 m; 
thickness of beam was 4 cm; stress distribution in model, 
measured with several strain gages, was more like that of 
normal beam than could be expected; it is assumed that 
this resulted from thickening of beam above supports; be- 
havior of beam during loading considered. 


Design of Slabs by Yield-line Method, A.J.ASHDOWN. Con- 


crete & Constr Eng v 55 n 6, 7 June 1960 p 221-5, July 
p 271-8. Tests using Johansen’s theory and plastic theory of 
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British Standard Code of Practice show that calculated failure 
load of rectangular slab continuous over four sides and 
uniformly loaded is 40% of actual failure-causing load; 
discrepancy is explained by arch action of slab; analysis of 
rectangular slab supported on three sides, of circular, and 
triangular slabs, and slabs freely supported along four edges 
subjected to central load. 


Die Ermittlung der Abweichung vom linearen Formaender- 
ungsgesetz sowie die Daempfung von Spannbeton durch Aus- 
schwingversuche, E.P.MUELLER. Beton- u Stahlbetonbau v 
54 n 11 Nov 1959 p 276-8. Determination of departure from 
law of linear deformation and damping of prestressed concrete 
by free oscillation testing; study of extent of dynamic E 
modulus revealed certain nonlinear performance of material 
in centrally loaded beams; report on investigations by In- 
stitute for Concrete and Reinforced Concrete, Karlsruhe, 
Germany. 


Distribution of Torsion and Bending Moments in Connected 
Beams and Slabs, M.A.GOUDA. Am Concrete Inst—J v 31 n 
8 Feb 1960 p 757-74. Solution of problem is based on elastic 
torsion theory where effect of torsional rigidity of beams and 
slabs is taken into account; beams are assumed to be 
homogeneous with their ends rigidly fixed; cases investigated 
include: outer beam subjected to cantilever moment, marginal 
beam, effects of beam end rotation, and of beam deflection ; 
formulas and practical curves are given for direct determina- 
tion of torsion in beams and moments in slabs. 


Effect of Floor Concrete Strength on Column Strength, A.C. 
BIANCHINI, R.E.WOODS, C.E.KESLER. Am Concrete Inst 
—J v 31 n 11 May 1960 p 1149-69. 45 specimens of corner, 
edge, and interior column and floor sections were tested under 
axial compressive loads to determine: (1) how large differ- 
ential in concrete strength could be tolerated without de- 
creasing load-carrying capacity of column, and (2) extent of 
allowable load-carrying capacity of column if this differential 
is exceeded; procedure for computing ultimate load of column 
when column concrete is intersected by floor concrete. 


Ein Beitrag zur Berechnung der elastischen und plastischen 
Durchbiegungen schlaff bewehrter Stahlbetonbalken, A.MEH- 
MEL. Bauingenieur v 34 n 1 Jan 1959 p 9-11. Computation 
of elastic and plastic deflections of steel concrete beams with 
untensioned bar reinforcement; problems regarding calcula- 
tion of strain are discussed in connection with present 
preparation of new German standards. 


Evaluation of Flexural Rigidity of Slabs, P.S.BALINT. 
Constructional Rev v 82 n 12 Dee 1959 p 18-25. New method 
is proposed for direct evaluation of flexural rigidity of 
prestressed concrete slabs using strain and deflection measure- 
ments taken on simply supported slabs when tested in bend- 
ing; numerical table shows values calculated from flexure 
tests. 


Hauptspannungen und Schubsicherung im Stahlbeton, J. 
HAHN. Bauingenieur vy 34 n 3 Mar 1959 p 82-6. Principal 
stresses and shear strength in steel concrete; graphs and 
calculations presented on effect of normal stresses, principal 
stresses in frame angles, and shear strength in girders. 

Nomograms for Design of Beams and Slabs by Load-Factor 
Method, J.C.STEEDMAN. Concrete & Constr Eng v 55 n 2, 
3, 4 Feb 1960 p 91-7, Mar p 133-6, Apr p 169-77. Feb: 
Nomograms for rectangular beams and solid slabs with rein- 
forcement in tension only. Mar: Nomograms for rectangular 
beams with reinforcement in tension and compression. Apr: 
Nomograms for flanged beams with reinforcement in tension 
and compression. 


Numerical Method for Approximate Analysis of Building 
Slabs, H.L.FURR. Am Concrete Inst—J v 31 n 6 Dee 1959 
p 511-41. Method presented, is applied to solid square and 
rectangular slabs, and to square slabs with square central 
openings; slab is divided into orthogonal strips; strips are 
treated as beams laying along center lines of strips which 
are rigidly joined at their intersections; computation of 
shear, load, and deflection adjustment factors; development 
of bending moments; plate action; approximate solution 
obtained agrees reasonably well with results from theoretical 
methods. 


Shear Transfer Can Be Simple, H.M.HADLEY. Eng News- 
Ree v 164 n 21 May 26 1960 p 45-6. Description of test results 
for bridge design that combined precast concrete slabs with 
steel wide-flange beams; tests were conducted at Univ of 
Washington and they proved that weld beads are adequate in 
shear transfer between steel plate and concrete slabs in com- 
posite construction. 

Slabs Spanning in Two Directions Designed by Yield-line 
Method, G.M.MILLS. Concrete & Constr Eng v-55 n 3, 5 Mar 
1960 p 109-19, May p 205-8. Mar: Discussion of design 
methods for uniformly distributed loads, according to British 
Standard Code of Practice No. 114; formulas and nomograms 
for design; solution of examples. May: Method for symmetri- 
cal concentrated loads. 

Transfer of Bending Moment Between Flat Plate Floor and 
Column, J.Di STASIO, Sr, M.P.Van BUREN. Am Concrete 
Inst—J v 32 n 3 Sept 1960 p 299-314. Method is presented for 
calculating maximum unit shearing stresses, measuring both 
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diagonal tension and punching shear, due to combined gravity 
load and bending in flat plate floor slabs about exterior and 
interior columns; provision is made for effect of openings in 
column head region; values of allowable stresses are dis- 
cussed ; recommendations for test program. 


Ultimate Load Theory for Concrete Frame Analysis, A.L.L. 
BAKER. ASCE—Proc v 85 (J Structural Div) n ST9 Nov 1959 
Paper n 2256 p 1-29. Idealized conception of elastic members 
joined by plastic hinges; basic parameters, minimum values 
and theoretical assumptions for strength and deformation 
calculations of members and hinges; behavior of ultimate 
designs under working load. 


Ultimate Strength Design of Prestressed Concrete Members, 
G.C.REYNOLDS. Commonwealth Engr v 47 n 1 Aug 5 1959 
p 68-9. Basic assumptions are that strains vary linearly across 
section, and that concrete fails in compression when _ it 
reaches strain of 0.003; in addition, empirical factors are 
assumed to obtain resultant compressive force in concrete and 
position of this force; as example, ultimate moment is 
calculated for beam. 


Versuche ueber die Querkraftaufnahme in Fugen von Spann- 
betontraegern aus Fertigteilen, G.FRANZ. Beton- u_ Stahl- 
betonbau v 54 n 6 June 1959 p 1387-40. Study of shearing 
stresses in joints of prestressed girders made of prefabricated 
parts; factories in Ireland and France and bridges in France 
are mentioned as examples; proper prestressing prevents 
joints of these structures from developing shearing factors 
in joints exceeding those of monolithic structures; in practice, 
shearing force should be limited to 25 to 380% of that of 
longitudinal ferce. 


Vliyanie temperaturno-vlazhnostnykh uslovii na narastanie 
progibov izgibaemykh zhelezobetonnykh elementov pri dlitel’- 
nom deistvii nagruzki, G.N.KARTSIVADZE, O.I.KVITSARI- 
DZE, E.S.SAGATELOVA, L.O.GVELESIANI. Beton i Zhele- 
zobeton n 1 Jan 1960 p 27-31. Influence of temperature and 
moisture on increase of deflection of reinforced concrete units 
under sustained loading; tabular and graphical data of 
influence of medium moisture-temperature conditions on bend- 
ing properties of loaded units. 


Underwater. Etude et perfectionnement d’une technique du 


béton immergé, J.BOUVIER. Institut Technique du Batiment 
et des Travaux Publics—Annales v 13 n 146 Feb 1960 p 149-80. 
Study and perfection of technique of underwater concreting ; 
development of tremie method; review of factors which play 
part during three stages of pour of concrete; criteria for 
maintaining capacity of concrete to retain water; new equip- 
ment for underwater concreting; test results and _ several 
applications at French bridge-pier constructions are described. 


Vibrating. See also Concrete Construction—Forms. 


Internal Vibration of Concrete, J.KKOLEK. Civ Eng (Lond) 
v 54 n 640 Nov 1959 p 1286-90. Tests on internal vibrators 
suitable for use in precast concrete industry; test method 
is based on determination of ultrasonic pulse velocity in block 
of concrete compacted by internal vibration; 10 different 
vibrators have been tested in this way. 


Some Experiments with Delayed and Repeated Vibration 
of Concrete, E.N.MATTISON. Constructional Rev v 32 n 9 
Sept 1959 p 29-33. Vibration after concrete has stood in 
place for 8 hr improves compressive and tensile strengths 
and surface finish; this treatment is ‘delayed vibration” 
when initial compaction has been by rodding alone or “re- 
peated vibration” when earlier vibration was used for initial 
compaction; higher cement contents showed lower strength 
increases; graphs show relationship between maximum bleed- 
ing and repeated vibration. 


Sposoby polucheniya vysokoprochnykh betonoy dlya vibro- 
prokata pri kratkovremennoi teplovoi obrabotke, S.A.MIRO- 
NOV, V.N.SIZOV, V.F.KHVOROSTYANSKII. Beton i Zhele- 
zobeton v 5 n 1 Jan 1959 p 4-10. Method of fabrication of 
high strength concrete subjected to vibratory rolling during 
short time thermal treatment; various types of Soviet concrete 
are tested to determine conditions and possibility of manu- 
facturing thin-walled and reinforced panels by means of 
vibratory rolling. 


CONCRETE LININGS. See Asphalt. 
CONCRETE MIXERS 


See also Construction Equipment; Road Machinery; Roads 
and Streets—Concrete. 


Batch Type Concrete Mixers. Brit Standards Instn—Brit 
Standard n 1305 1959 15 p. Standard deals with tilting and 
non-tilting batch type mixers; it defines terms, specifies 
designations and sizes of mixers, and gives requirements for 
water tanks and fittings, loaders, hoppers, discharge heights, 
roadworthiness, driving units, ete; it provides for possible 
extra or alternative requirements of customer. 


CONCRETE MIXING 


See also Roads and Streets—Concrete. 

Air Power Common Denominator in Concrete Batching 
Plants. Compressed Air Mag v 65 n 4 Apr 1960 p 28-5. Five 
functions of compressed air in batching plants are reviewed; 
description of equipment for each function. 
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Automatic Controls for Tomorrow’s Quality Concrete R.W. 
STREHLOW. AIEE—Matls Handling Conference—Proc n 
T-119 Sept 1959 p 27-31. Recent developments in automatic 
concrete proportioning and weighing equipment, such as basic 
automatic controls, free fall compensation, portion feed, 
zero reference, “‘over’’-“‘under” check, recording, accumulative 
weighing, moisture compensation, mix selector, partial batch 
selector, water control, and ad-mix control. 


Design of Concrete Mixes with High Alumina Cement, K. 
NEWMAN. Reinforced Concrete Rev v 5 n 5 Mar 1960 p 
269-301. Testing of various concrete mixes made with high 
alumina cement and Thames Valley river gravel; tables and 
curves show mix proportions; comparisons with concretes 
made with other types and sizes of aggregate; curves show 
strength values of high alumina cement mixes; results on 
strengths of concrete cured for long periods in moist condi- 
tions, at elevated temperatures. 


Designing Mixes for Normal Weight and Lightweight Con- 
crete, J.J.SHIDELER. Portland Cement Assn—Research & 
Development Laboratories—J vy 2 n 1 Jan 1960 p 11-14. 
Historical development of concrete mix proportioning ; method 
presently used for proportioning normal weight and light- 
weight aggregates; reasons for using separate method for 
proportioning of lightweight aggregates; control of light- 
weight concrete under job conditions. 


Effect of Water Absorption by Aggregates on Water/Cement 
Ratio of Concrete, K.NEWMAN. Mag Concrete Research v 11 
n 33 Nov 1959 p 135-42. Test results indicate that mixes with 
saturated river gravel aggregates give higher strengths and 
compacting factors than similar mixes made with dry ag- 
gregates; coating of cement paste reduces rate of absorption, 
which ceases when paste hardens; effective water/cement 
ratio for strength should be based on free water content 
available when paste hardens; effective water/cement ratio 
for workability with dry and with saturated aggregates. 


Evaluation of Concrete and Mortar Mixes, W.A.CORDON. 
Am Concrete Inst—J v 31 n 7 Jan 1960 p 569-80. Aspects of 
quality, workability, and economy in concrete mixes; new 
laboratory apparatus for study of concrete mortars; test 
results are given concerning effects of aggregate grading, 
aggregate particle shape, type of portland cement, pozzolans, 
admixtures, and water-cement ratio. 


Exponential Grading of Aggregates, W.W.SLATER. New 
Zealand Eng v 15 n 7 July 15 1960 p 232-40. Making 350,000 
ecu yd of economic, dense concrete from light weight aggregate 
of voleanic origin for construction of Whakamaru gravity 
dam; field trials were carried out on lean mass concrete 
mixes designed with exponential grading of -+3/16 in. 
aggregates, first with plain concrete, then with air-entrained 
mixes; as concrete placed satisfactorily, trials with reduced 
mortar volumes were continued; design of various concrete 
mixes by using formula for determination of exponent for 
proportioning aggregates. 


Factors Affecting Performance of Unit-Masonry Mortar, 
W.L.ZEMAITIS. Am Concrete Inst—J v 31 n 6 Dee 1959 p 
461-7. Laboratory and field mortars, made according to ASTM 
C 270, were investigated for durability and then compared 
to determine whether laboratory tests could be used to check 
field durability; results analyzed. 


La granulométrie, le dosage et la préestimation des bétons 
—le durcissement des ciments, L.J.VANDEPERRE, J. 
PLISNIER. Annales des Travaux Publics de Belgique n 1 
1960 p 7-50, n 2 p 149-84. Granulation, dosage, and calcula- 
tion of concrete mixtures—hardening of cements; purpose of 
paper is to determine corresponding degree of dosage of 
mixture in field to qualities predetermined and calculated in 
laboratory; water/cement, aggregate ratios and qualities, and 
resulting hardening and strength values are discussed; 11 
examples. 


Measuring Workability of Concrete, J.M.PLOWMAN. En- 
gineer v 209 n 5447 June 17 1960 p 1007-9. It is suggested 
assessment of workability of concrete mix should be based 
on amount of work necessary to compact mix; simple test 
suitable for dry mixes which are compacted on site by vibra- 
tion is presented; apparatus uses sloping channel down which 
compacted mass of concrete is caused to flow by vertical 
vibration; comparisons with slump test, compacting factor 
test and power absorbed in vibrating dry mixes to compac- 
tion. 


Nekotorye perspektivy resheniya nepreyvno-potochnykh 
linii prigotovleniya betonnoi smesi, Yu.D.VIDINEEV. Gidro- 
tekhnicheskoe Stroitel’stvo v 28 n 3 Mar 1959 p 14-18. 
Proposed solutions in continuous production of concrete 
mixes; experiences in Soviet Union in continuous concrete 
mixing for hydroelectric construction with 120 m*/hr produc- 
tion; schemes and design for improvement of continuous pro- 


duction of concrete. 
CONCRETE PAVEMENTS. See Roads and Streets—Concrete. 


CONCRETE PILES. See Piles—Concrete. 


CONCRETE PIPE. See Pipe, Concrete. 


CONCRETE PRODUCTS 


Artificial Carbonation of Concrete Masonry Units, H.T. 
TOENNIES. Am Concrete Inst—J v 31 n 8 Feb 1960 p 
737-55. Research to develop process of artificial carbonation 
in order to eliminate subsequent atmospheric carbonation and 
attendant shrinkage after units were in wall; method uses, 
as source of carbon dioxide, flue gases from combustion in 
steam boilers adjunct to steam curing; drying shrinkage 
reductions varied with carbonation time, temperature, and 
precarbonation moisture condition of units. 


Bystrotverdeyushehii portlandtsement dlya proizyodstva 
sbornogo zhelezobetona, A.E.SHEIKIN, A.Ya.LIBMAN, Ts.S 
GUN, Ts.D.UR’EVA, L.A.KHAPANTSEVA. Beton i Zhelezo- 
beton v 5 n 2 Feb 1959 p 68-71. Quick hardening portland 
cement for manufacture of reinforced concrete units ; investiga- 
tion of different types of Soviet cements for utilization in 
reinforced concrete manufacturing; determination of defects 
in cement and necessities for improvement. 


Izgotovlenie zhelezobetonnykh panelei v_ vertikal’nykh 
mekhanizirovannykh  kassetakh, A.K.MKRTUMYAN,  K.I. 
PARSHINA, V.A.SOKOLOV. Beton i Zhelezobeton v 5 n 5 
May 1959 p 198-202. Manufacturing of reinforced concrete 
panels in mechanized vertical forms; experience of concrete 
a N 12 in improving vertical construction of large hollow 
panels, 


Blocks. See also Buildings—Partitions; Cement Admixtures— 
Fly Ash; Coal Mines and Mining—Concrete Construction ; Con- 
crete—Light Weight. 


Bearing Capacity of Concrete Blocks, T.AU, D.L.BAIRD. 
Am Concrete Inst—J v 31 n 9 Mar 1960 p 869-79. Tests on 
bearing capacity of square concrete blocks whose area is 2 
to 16 times the contact area and whose depth equals either 
full or half width of block; two concrete mixes were used for 
total of 60 test specimens; test results were plotted in 
dimensionless coordinates, with ratio of bearing capacity as 
ordinate and ratio of block area to contact area as abscissa. 


Costs Cut, Output Increased by Automation at CBU Plant, 
Concrete v 67 n 8 Aug 1959 p 14-19. Plant at Richmond, Va, 
molds and cures 20,000 block per day with three staggered 
shifts using single 5-cycle Bergen and three autoclaves 
measuring 6 ft, 6 in. in diam by 90 ft long; monorails make 
continuous flow possible, with racks never leaving mono- 
rails during process; automatic loading and unloading of 
blocks onto racks; rack design, monorail movement, and 
automatic cutoff switches are described. 


Natural Colored Aggregate Block Developed by Research in 
NC. Concrete v 68 n 5 May 1960 p 20-1. Description of 
natural colored aggregate block developed at School of 
Engineering, North Carolina State College; use of native 
granites, limestones, and other rocks as aggregate for blocks; 
example of building constructed entirely of natural colored 
blocks, 


Shel-Brik: New Design for Reinforced Masonry Walls. 
Concrete v 67 n 10 Oct 1959 p 81-2. Units come in 6x6x16 in. 
and §8x6x16 in. sizes; mechanical device automatically inserts 
metal ties in units at same time they are produced in block 
machine; construction with units and allowable design 
stresses are as permitted for reinforced grouted masonry ; 
features include design flexibility allowing running, stacked 
or soldier bond construction, eliminates painting and con- 
forms to building codes. 


Curing. See Concrete—Curing. 


Slabs. See also Concrete Construction; Concrete Construction 
—Stresses; Concrete Testing ; Floors—Concrete. 


Novoe v zavodskoi praktike proizvodstva predvari_tel’no 
napryazhennogo zhelezobetona, N.B.DARDIK. Beton i Zhelezo- 
beton v 5 n 5 May 1959 p 193-8. New practices in manufacture 
of prestressed reinforced concrete; data on concrete plant N 
6 manufacturing hollow floor slabs; type of slabs, machinery, 
and production processes. 


CONCRETE PROPORTIONING. See Concrete Mixing. 
CONCRETE REINFORCEMENT 


See also Beams and Girders—Concrete; Columns—Concrete ; 
Concrete Construction—Stresses ; Roads and Streets—Concrete. 


CRSI Recommended Practice for Placing Reinforcing Bars, 
R.C.REESE. Concrete Reinforcing Steel Inst, Chicago, 1959 
287 p. Handbook describes types of reinforced concrete con- 
struction, individual concrete members, various fabricated bars 
and their properties, and welded wire fabrics; bars at job 
site, their handling and placement in structures; safety pre- 
cautions; glossary of terms. 


Entwicklung eines gerippten Betonstahles, W.JAENICHE. 
Stahl u Eisen v 80 n 18 Sept 1 1960 p 1185-92 (discussion) 
1192-4. Development of ribbed concrete reinforcing steel by 
cooperative efforts of 14 German steel manufacturers; new, 
cold twisted, ribbed steel; ribbed steel has average yield 
strength of 47.5 and tensile strength of 55.5 kg/mm?; stand- 
ard testing by industry includes severe bend test after arti- 
ficial aging. 


High-Strength Deformed Steel Bars for Concrete Reinforce- 
ment, S.A.GURALNICK. Am Concrete Inst—J v 32 n 8 Sept 
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1960 p 241-82. Results of testing to destruction of 42 T-beams 
reinforced with metallurgically produced high strength steel 
deformed bars; both flexural and shearing failures occurred 
and results are compared with ultimate strength design pro- 
cedure given in appendix of 1956 ACI Building Code and 
certain other design procedures; deflections of test beams are 
compared with values obtained by use of existing methods 
for computing deflection; crack data are also evaluated. 


Kam 40, Kam 60 och Kam 90, H.GRANHOLM. Chalmers 
Tekniska Hogskola—Handlingar (Chalmers Univ Technology 
—Trans) n 213 1959 44 p. Typical Swedish standard deformed 
reinforcing bars Kam 40 and Kam 60 are described; specific 
area of projections is defined; characteristics of reinforcing 
steels Kam 26 and Kam 90, which have not yet been stand- 
ardized; Kam 90 has only been used for laboratory tests. 


Re-bars Take New Step Forward. Western Construction v 
35 n 3-A Mar 1960 p 38, 43. Use of higher strength bars in 
reinforced concrete structures makes possible employing 
smaller cross sections; table shows applicable ASTM Speci- 
fications for new billet steel. 


Spacing of Vertical Stirrups in Beams, A.CEFORLA. Civ 
Eng (NY) v 30 n 10 Oct 1960 p 81. Proportionality chart, 
based on equation for design of spacing of stirrups of web 
reinforcement, is presented for easy determination of all 
parameters. 


Svoistva armatury iz poluspokoinoi stali St.5ps, A.Ya. 
BRODSKII, M.T.BUL’SKII, N.M.MULIN, S.S.PETROV, P.I. 
SOKOLOVSKII, A.M.FRIDMAN, V.S.YAKOVLEVA. Stal v 
19 n 12 Dee 1959 p 1114-20; see also English translation in 
Stal in English n 12 Dec 1959 p 917-22. Investigation of 
properties of St.5ps semi-killed steel reinforcement; partial 
substitution of latter to effect substantial increase in yield by 
reducing ingot head crop; continued research in improvement 
of quality of semi-killed steel recommended. 

Uprochnenie armaturnykh stalei vytyazhkoi, I.K.BELO- 
BROV. Beton i Zhelezobeton v 5 n 4 Apr 1959 p 158-62. 
Strengthening of reinforcement steel by drawing; practical 
determination of optimum drawing of steel rods for concrete 
reinforcement. 


Corrosion. Cement Content as Factor in Corrosion of Rein- 


forcement, R.SHALON. Arch Science Rev v 2 n 2 July 1959 
p 77-81. Cement content is decisive factor in protecting steel 
reinforcement; effects of various cement contents on alkalinity, 
water tightness, air permeability, and water-cement ratio; 
effects of cement content upon rate of rusting should not be 
overestimated, and content generally called for by strength 
requirements is sufficient for protecting reinforcement. 


Die Auswirkung von Betonzusatzmitteln auf das Korro- 
sions-verhalten von Stahl in Beton, A.BAKUMEL. Zement- 
Kalk-Gips v 12 n 7 June 1959 p 294-304. Effect of additives 
on corrosion of steel in concrete; investigation of 12 com- 
mercial additives by current voltage differences showed that 
only additives containing chloride have adverse effect on 
corrosion behavior of reinforcement; lasting corrosion protec- 
tion is ensured only if whole surface of steel is coated with 
cement gel which constantly provides liquid alkaline film on 
steel surface, which keeps steel passive. 


Die Pruefung der Korrosionsgefaehrdung von Stahlarmie- 
rungen durch Betonzusatzmittel, H.KAESCHE. Zement-Kalk- 
Gips v 12 n 7 July 1959 p 289-94. Testing of corrosion danger 
to steel reinforcement due to admixtures in concrete; chemical 
compounds, especially calcium chloride, destroy protective 
layer of oxide film around steel reinforcement and cause 
corrosion; by measuring differences of anodic current be- 
tween steel bar of submerged concrete block and another 
electrode, corrosive properties of chemicals in concrete can 
be determined; new automatic measuring arrangement is de- 
scribed. 


Effect of Admixtures on Electrolytic Corrosion of Steel 
Bars in Reinforced Concrete, Y.KONDO, A.TAKEDA, S.HIDE- 
SHIMA. Am Concrete Inst—J v 31 n 4 Oct 1959 p 299-812. 
Effects of fly ash and CaCl2 with and without calcium ligno- 
sulphonate tested; reinforcing steel was subjected, as anode 
or cathode, to d-c of 5, 10, and 20 v, or to a-c of 20 v 
for 28 days, 3 hr each day; results obtained by varying above 
factors; damage from electrolytic corrosion appears to be 
overestimated. 


Effect of Alkaline Media upon Corrosion of Mild Steel 
under Various Conditions, R.LSSHALON, M.RAPHAEL. Re- 
search Council of Israel—Bul vy 7C n 2 Dec 1959 p 65-80. Tests 
on submerged mild steel specimens in hydroxide solutions and 
cement mortar extracts, in presence and absence of salts, 
under varying degrees of aeration, to determine pH required 
for inhibiting corrosion of reinforcing steel in concrete; it 
was established that in Ca(OH)2 solutions, in absence of 
salts, corrosion decreased gradually with increasing pH until 
inhibition sets in; small quantities of salts intensify corro- 
sion while very high concentrations have restraining effect. 
Glass Fiber. See Beams and Girders—Concrete. 

Testing. See also Concrete Testing. 

Application of Wire Resistance Strain Gauges to Steel 

Rods and Wires Intended for Embedment in Concrete, A.J. 


CONCRETE REINFORCEMENT—Continued 


CARMICHAEL, A.S.HALL. Constr Rev v 33 n_3 Mar 1960 
p 29-36. Series of tests were undertaken at University of 
New South Wales to examine various proposed protection 
methods; tests were made to check moisture resistance, and 
effect of embedment on various systems investigated; rod and 
wire specimens embedded in concrete were tested in tension 
and compression; “epoxy resin-plastic tape’? covering was 
found to be most successful in protecting gages. 


Field Method of Measuring Forces in H.T. Steel Wires, 
S.ROSENAK. Civ Eng (Lond) v 55 n 647 June 1960 p 795. 
Measuring method consists in stressing wire between fixed 
abutments and anchoring it in usual manner at one end and 
holding it by jack at other end; weights are suspended from 
wire at midspan, and central deflection of wire is measured 
by micrometer; neglecting bending strength of wire, force 
in wire may be found from triangle of forces; stress-strain 
relationship of wire; loss of stress in wire due to creep. 


Issledovanie svoisty vysokoprochnoi provoloki dlya_pred- 
varitel’no mnapryazhennogo zhelezobetona, V.G.CHERNASH- 
KIN, N.A.POPOVA. Beton i Zhelezobeton v 5 n 7 July 1959 
p 307-10. Investigation of properties of high strength wire 
for reinforcement of prestressed concrete; tests of various 
types of wire. 


Zaechigkeit von Armierungsstaehlen, T.WYSS, G.MORINI, 
B.BERNARDI. Schweizer Archiv v 26 n 6 June 1960 p 221-32. 
Toughness of reinforcing steels; critique of methods of de 
termination and of Swiss standards for toughness, particularly 
of high quality profiled reinforcing bars; it is concluded that 
testing on alternate bending machine should be used as main 
criterion ; elongation and reduction in area of tensile test, and 
notch impact resistance, are of secondary value; elongation 
of stress-strain diagram deserves greater attention. 


CONCRETE ROADS. See Roads and Streets—Concrete. 


CONCRETE SHELL CONSTRUCTION. See Domes and Shells 
—Concrete; Roofs—Concrete Shell. 


CONCRETE SHIELDS. See Nuclear Reactors—Shielding. 
CONCRETE SLABS. See Concrete Products—Slabs. 
CONCRETE TESTING 


See also Building Materials—Testing ; Concrete—Cracking ; 
Nuclear Reactors—Shielding; Roads and Streets—Concrete. 


Accelerated Test for Seven- and Twenty-Eight-Day Com- 
pressive Strengths of Concrete, J.W.H.KING. J Applied 
Chem yv 10 pt 6 June 1960 p 256-62. Investigation of test 
which consists of heating concrete test cubes in oven ac- 
cording to defined temperature/time regime; subsequent 
strength is used to predict 7- or 28-day strength; apparatus, 
procedure and results; accelerated test is included in Port 
of London Authority concrete specifications; it is also used 
to investigate effects of change in mix design. 


Analysis of Deformation and Failure Characteristics of 
Concrete, A.L.L.BAKER. Mag Concrete Research v 11 n 383 
Nov 1959 p 119-28. Internal structure of concrete is similar 
to series of lattices; diagonal members of lattice are stiffer 
than cross members, which represent mortar in ‘“‘voids’’, 
bonded to diagonal members; idealized system is analyzed, 
equations are derived, and curves plotted from which Poisson’s 
ratio is related to stiffness ratios; model used to show internal 
structural system of concrete and to determine distribution 
of maximum tensile stresses. 


ASTM Standards on Mineral Aggregates and Concrete (with 
Selected Highway Materials). Sponsored by ASTM Committee 
C-9 on Concrete and Concrete Aggregates and ASTM Com- 
mittee D-4 on Road and Paving Materials. Am Soc Testing 
Matls, Philadelphia, Pa, Oct 1960 396 p $5.75. Book contains 
134 specifications, methods of test, recommended practices and 
definitions of terms for mineral aggregates, concrete, concrete 
curing materials, expansion joint fillers, reinforcing steel, 
paving block and brick, and bituminous and non-bituminous 
road materials. 


Betons bestandighed i havvand. Nordisk Betong v 3 n 8 
1959 p 193-261. Concrete in marine environment; reports and 
papers at Danish Concrete Association’s Conference Apr 1959 
concerning tests on, and experience with, concrete exposed 
to deteriorating influence of such environments in Norway, 
Sweden and Greenland; hydraulic gradients and salt migration 
in concrete; electrochemical effects and concrete crumbling ; 


chemical attack on concrete; petrographic methods for rum- 
bling studies. 


Deformation Measurements for Structural Testing, L.B. 
KRIZ, O.A.KURVITS. Portland Cement Assn—Research & 
Development Laboratories—J vy 1 n 3 Sept 1959 p 85-41. In- 
strumentation and methods commonly used in PCA Structural 
Laboratory ; deflections are measured by micrometer dial gages, 
precision leveling or precision triangulation; installation of 
“SR-4” strain gages on concrete and reinforcement; elec- 
tronic instruments for strain measurement. 


_Dilatométre a trépied optique—Résultats expérimentaux sur 
ciments et bétons, P.de MONTERA. Institut Technique du 
Batiment et des Travaux Publics—Annales vy 18 n 145 Jan 
1960 p 47-58. Optical tripod dilatometer—experimental re- 
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sults” on cements and concretes; construction and operation 
of dilatometer; results of measurements on cement mortars 
and concretes ; variations in coefficients of expansion in time 
and in relation to temperature; formula is given for calcula- 
tion of various factors from measured results. 


Effects of Incomplete Consolidation on Compressive and 
Flexural Strength, Ultrasonic Pulse Velocity, and Dynamic 
Modulus of Elasticity of Concrete, M.F.KAPLAN. Am Con- 
crete Inst—J v 31 n 9 Mar 1960 p 853-67. Investigation to 
determine effects of voids due to incomplete consolidation ; 
concrete mixes of various cement/aggregate/water ratios 
were used to make 20x4x4 in. beams and 6 in. cubes for 
pulse velocity measurement and for resonant frequency and 
flexural and compressive strength testing; consolidation was 


varied by varying time of vibration; maximum void content 
was 32%. 


Eksperimental’noe issledovanie polzuchesti i relaksatsii 
napryazhenii vy betone i zhelezobetone, I.I.ULITSKII, C.Y. 
CHAN. (CHZHAN CHZHUN-YAO). Beton i Zhelezobeton v 5 
n 3 March 1959 p 118-22. Experimental investigation of creep 
and strain relaxation in reinforced and non-reinforced con- 
crete; result of tests performed at institute of civil engineer- 
ing in Kiev. 

_ Fundamental Photo-Elastic Studies on Shrinkage Stresses 
in Massive Structure, T.KAWAMOTO. Japan Soc Civ Engrs 
—Trans n 61 Mar 1959 p 29-37. Application of photoelastic 
method to problems of shrinkage in monolithic concrete 
structures; stresses caused by shrinkage of block with rec- 
tangular section or rectangular wall, placed on foundation 
(or rock base) are investigated experimentally, and results 
are discussed in comparison with former studies and with 
approximate theoretical results. (In Japanese with English 
abstract). 


History and Philosophy of Long-Time Study of Cement Per- 
formance in Concrete, F.H.JACKSON. Portland Cement Assn 
—Research & Development Laboratories—J v 1 n 3 Sept 
1959 p 14-21. Study of effects of chemical composition, 
fineness and methods of manufacture on performance of 
cements used in concrete exposed to severe natural weather- 
ing; evaluation of results shows that weather resistance is 
influenced to greater extent by size and spacing of microscopic 
air bubbles in concrete (air entrainment) than by any of 
other variables. 


Importance relative des erreurs de dosage dans la confec- 
tion du beton, L.VIRONNAUD. Institut Technique du Bati- 
ment et des Travaux Publics—Annales v 113 n 147-148 Mar- 
Apr 1960 p 3813-72. Significance of proportioning errors in 
production of concrete; concrete cylinder samples were 
analyzed made of 181 variations of grain size compositions; 
results of analysis of fresh and hardened concrete, rheological 
measurements, volume mass, compressive and bending strength, 
and shrinkage. 


Investigation of Compressive Strength of Molded Cylinders 
and Drilled Cores of Concrete, W.O.TYNES, B.MATHER. US 
Waterways Experiment Station—Tech Report n 6-522 Aug 
1959 15 p, 8 supp p. Relations between 28 day compressive 
strengths of 6- by 12-in. test cylinders, containing aggregates 
not larger than 1% in. and of 6- to 10-in. diam cores 
drilled from test structures containing 3- and 6-in. aggregates ; 
compressive strength of samples was significantly different ; 
concrete cured at lower temperatures had lower compressive 
strength than that cured under standard conditions. 


New Concrete Joint Sealant Testing Machine, R.J.SCHUTZ, 
A.Van HAUTER. ASTM Bul n 241 Oct 1959 p 42-4. Machine 
consists of power source, chain drive, gear reducing system, 
driving screws and loading heads, recording devices, and 
earrying frame; it weighs about 600 lb, is 24 in. wide, 38 
in. long, and 32 in. high, and is mounted on wheels for 
mobility ; extension, compression, environmental, and fatigue 
failure tests can be made, force necessary for extension and 
compression measured, and loads can be applied at variety of 
rates. 


Omrakningsfaktorer mellan kub- och cylinder-hallfastheterna 
hos betong, J.VUORINEN. Nordisk Betong v 4 n 2 1960 p 
143-54. Conversion factors for compressive strengths of con- 
crete cubes and cylinders; summary of earlier investigations ; 
new tests were made with standard cylinders and 20 cm 
cubes to obtain suitable conversion factors; graphs and 
tabulated results; new formula is suggested for practical use. 
(In Swedish with English abstract). 


Relation Between Standard Deviation and Mean Strength 
of Concrete Test Cubes, A.M.NEVILLE. Mag Concrete Re- 
search v 11 n 32 July 1959 p 75-84. Tests on laboratory-made 
conerete of various mix proportions, types of cement, and 
ages at test show that standard deviation within batch and 
also between batches is directly proportional to mean strength 
of concrete; field data show similar effect of standard devia- 
tions; designing mixes on basis of constant coefficient of 
variation. 


Relation Between Ultrasonic Pulse Velocity and Compres- 
sive Strength of Concretes Having Same Workability but 
Different Mix Proportions, M.F.KAPLAN. Mag Concrete Re- 
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search v 12 n 34 Mar 1960 p 8-8. Study of variations in age 
and in mix proportions on relation between ultrasonic pulse 
velocity and compressive strength of concretes of same 
workability; results are given in graphs and table shows 
various mixes used. 


Report on Cooperative Freezing-and-Thawing Tests of Con- 
crete. Nat Research Council—Highway Research Board— 
Special Report n 47 1959 67 p. Determination of reproduci- 
bility of results obtainable, within one laboratory and be- 
tween different laboratories, by four different ASTM methods ; 
it is shown that based upon experience with program, and 
in addition to specified ASTM freezing-and-thawing methods, 
certain other precautions should be observed; test results 
examined. 


Statistique et sécurité, J.P.STUCKY. Schweizer Archiv v 
26 n 7 July 1960 p 289-94. Statistics and safety—application 
in control of strength of concrete structures; statistical 
evaluation of laboratury data collected for several years in- 
dicates that concrete structures do not always have strength 
determined on control specimens; definite conclusions can, 
however, be drawn from magnitude of dispersion of values 
obtained on control specimens. 


Test of Prestressed Concrete Double-Tee Slab at Ecole 
Polytechnique, Montreal, C.LANTHIER, J.E.HURTUBISE, 
B.A.HESKITH. Prestressed Concrete Inst—J v 4 n 2 Sept 
1959 p 17-22. Slab, consisting of upper flange and two 
webs, was prestressed by means of 12 strands, each consisting 
ef 7 high tensile strength steel wires; concrete had minimum 
ultimate strength of 6000 psi at age of 28 days; age at time 
of test was 30 days; loading was done by Haydite concrete 
blocks; measurements of deflection were taken by high pre- 
cision surveyor’s level; table and graph show results. 


Testing Concrete and Mortar in Tension, D.P.O’CLERY, 
J.G.BYRNE. Engineering v 189 n 4900 Mar 18 1960 p 3884-5. 
Simple and consistent method, using lazy tong grips; to en- 
sure that load is axial, elementary type of Hooke’s joint is 
incorporated in shackles at each end; it is suggested that 
tension test is better than compression test for proving 
concretes, and is of advantage for site testing. 


Zur Gestaltsabhaengigkeit der Betondruckfestigkeit, J.BON- 
ZEL. Beton- u Stahlbetonbau v 54 n 9, 10 Sept 1959 p 
223-8, Oct p 247-8. Effect of shape on compressive strength of 
concrete; values are given for rectangular and cylindrical 
test pieces of various thicknesses in proportion to other 
measures; graphs show role of slenderness of test member ; 
numerical table shows values derived and published by 30 
German and foreign researchers; author’s recommendations. 


Nondestructive. In-Place Strength Test for Low-Density Con- 
crete, LA.RENJAMIN, G.D.RATLIFF, Jr. ASTM Bul n 241 
Oct 1959 p 23-5, (discussion) 25-6. Nondestructive test for 
winter concreting studies, with which strength measurements 
may be taken repeatedly on specimens subjected to cycles 
of freezing and thawing; ASTM Method C 403-57 T, which 
measures rate of hardening of mortar sieved out of structural 
grade concrete, and is conducted by penetrating mortar with 
Proctor resistance needle, has been modified to measure com- 
pressive strength for low-density concrete (less than 40 lb per 
cu ft) over-dry density. 


Sovremennye metody kontrolya kachestva betona, N.A. 
KRYLOV, A.S.DURASOV. Beton i Zhelezobeton v 5 n 3 Mar 
1959 p 113-17. Modern methods to control quality of concrete; 
analysis of defects of sonic and ultrasonic methods; design 
of electronic apparatus improving oscillograph timing tech- 
niques; analysis of y-ray method; results of tests. 


Untersuchung der elastischen Eigenschaften von Beton 
mittels Ultraschall. Statischer und dynamischer Elastizi- 
taetsmodul, K.EISENMANN, G.ODEWALD. Beton- u Stahl- 
betonbau v 54 n 6 June 1959 p 156-8. Examination of elastic 
properties of concrete by ultrasonic method—static and 
dynamic modulus of elasticity; after applying compression 
on various concrete test members, sound travel-time tests 
were made in direction of compression ; resonance method was 
found more suitable than impulse method; it is concluded that 
there is no safe method to determine relation between elastic 
modulus and strength. 

Use of Gamma Radiography to Detect Faults in Grouting, 
J.A.FORRESTER. Mag Concrete Research v 11 n 32 July 1959 
p 93-6. Technique used to examine prestressed beam which 
had been badly grouted intentionally; faults were detected 
and their presence confirmed by breaking open specimen; use 
of radioactive cobalt of 275 me strength in shape of right 
cylinder 2 mm long and 2 mm in diam. 


CONCRETING. See Concrete Construction. 


CONDENSERS. See Chemical Equipment—Condensers ; Electric 
Capacitors; Radio Capacitors; Refrigerating Machinery—Con- 
densers; Steam Condensers. 


CONDUITS. See Electric Cables—Conduits; Pipe Lines; 
Sewers; Spillways; Water Pipe Lines; Water Supply Tunnels. 


CONIMETERS. See Dust—Analysis. 
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CONNECTING RODS 7 
Study of Clamping Conditions in Connecting-Rod Big End, 
T.H.LAMBERT. J Mech Eng Science v 1 n 3 Dec 1959 p 
223-34. Connecting rods of most reciprocating engines are 
required to carry direct tensile load at some time during 
engine cycle; load is transmitted by big-end bearing-cap 
bolts and produces in these members incremental direct and 
bending stresses, which are dependent on stiffness of big-end 
bearing-cap; expressions for direct and bending — stresses 
given, and compared with measurements made with elec- 
trical resistance strain gages. 
CONNECTORS. See Clamping Devices; Fasteners; Joints. 


CONSTRUCTION EQUIPMENT 

See also Concrete Mixers; Cranes; Earth Boring Machines ; 
Earthmoving Machinery; Hoists; Piles—Driving; Road Ma- 
chinery; Rock Drills; Tractors. 

Construction Equipment Makers Push Versatility, Produc- 
tivity, N.M.LLOYD. Automotive Industries vy 123 n 4 Aug 15 
1960 p 110-12, 116, 122, 140. Significant trends in manufacture 
are summarized with respect to flexibility, power, speed, and 
conductivity ; details of examples from various makers. 

Contractor’s Inventions Take Work Out of Formwork. Con- 
struction Methods & Equipment v 42 n 3 Mar 1960 p 98-101. 
Use of special devices in construction of 3-story warehouse 
with total 750,000 sq ft floor area; corner irons, lifting 
brackets, elevating scaffolds, moving dollies, and lifting jacks 
were used to lift and position column forms; workmen 
used two-way radios in coordinating and timing of operations. 

LeTourneau-Westinghouse Paces Market with New Equip- 
ment and Special Attachments. Automotive Industries v_ 123 
n 4 Aug 15 1960 p 72-3. Company extends flexibility of L-W 
equipment by marketing attachments of other manufacturers, 
e.g. prime mover ‘‘V-Power B Tournapull,’’ powered by Gen- 
eral Motors 2-stroke, 12-cyl diesel at 430 hp at 2100 rpm; 
tandem scrapers, available behind three ‘“Tournapulls’’ and 
4-wheel “Speedpull’, self loading scraper; automatic “‘all 
transistor” control for maintaining proper degree of transverse 
blade slope; ripper to rip asphalt pavement to 12-in. depth, 
coal handling blade, ete. 

Motorized Wheels, R.W.VOLPE, H..J.McLEAN. Western 
Construction v35 n 4 Apr 1960 p 84, 86-7, 90, 91. New 
wheel motor, employed in all wheels of vehicle, is best solu- 
tion for driving off-the-road construction equipment with all 
advantages and flexibility of electric power; description of 
wheel motor, wiring arrangement, use of dynamic braking 
and operating controls. 

Verdichtungsgeraete fuer Erd- und Strassenbau, B.HILLE. 
Bauingenieur vy 35 n 4 Apr 1960 p 138-45. Compacting equip- 
ment for earthfill and road works; description of various 
types of novel German equipment; table lists types and 
operational data. 


Exhibitions. Les materiéls de génie civil francais au 11° Salon 
International du Materiél de Travaux Publics et de Batiment. 
Travaux v 44 n 307 May 1960 p 331-46, 351-86, 391-6. French 
civil engineering equipment at second international exhibition 
of equipment for public works and construction; related 
articles are: Introduction, A.POMMIER, 331-2; Development 
of equipment for earthmoving and leveling, P.BRINDEAU, 
333-46; Equipment for rolling and compacting of soil, J. 
PARAMYTHIOTI, 351-6; Equipment for road_ surfacing, 
P.MALBRUNOT, 357-61; Equipment for concrete mixing, C. 
VIVIER, 362-70; Cranes, J.DEMOZAY, 371-8; Development of 
means of material transportation, J.CHEYSSON, A.GREZ- 
AUD, 379-86. 

Lubrication. See Lubrication. 

Maintenance and Repair. Maintenance Men at Niagara Keep Big 
Fleets Rolling, J.G.RIPLEY. Construction Methods & Equip- 
ment v 42 n 7 July 1960 p 113, 116-18, 120-2, 126, 129, 131-2, 
141, 148-4, 148, 151-2, 155-6, 158, 160. Description of mainte- 
nance practices, maintenance plants, and equipment of six con- 
tractors working on Niagara power project; maintenance and 
repair of transporting, earthmoving, and concrete mixing and 
placing equipment. 


Mechanics Don’t Gamble at Navajo, R.DAY. Excavating 
Engr v 54 n 6 June 1960 p 37-40. Organization of equipment 
maintenance at construction of Navajo Dam, New Mexico; 
equipment numbers, scheduled service hours, and servicings 
due are listed on bulletin board and are compared with 
operator’s daily report; use of special maintenance book- 
keeping system; mobile servicing and repair units. 


Standards. Concrete Plant Standards of ConcretesPlant Manu- 
facturers Bureau. Concrete v 68 n 6 June 1960 p 20-1, 
34, 36-7. Standards adopted by Bureau December 1959 com- 
prise specifications for concrete plant equipment. 


Testing. M.E.X.E. Facilities for Testing of Construction Equip- 
ment. Civ Eng (Lond) v 55 n 649 Aug 1960 p 1028-30. De- 
scription of plant and operation of Military Engineering Ex- 
perimental establishment (MEXE) at Christchurch, Great 
Britain; plant developed wide testing program for civilian 
equipment, conforming to British Standards; equipment and 
laboratories for testing materials; separate facilities for 


CONSTRUCTION EQUIPMENT—Continued 
performance testing of tractors, scrapers, graders, rollers, 
excavators, cranes, loading shovels, dumpers, rock crushers, 
conerete mixers and pavers. 
CONSTRUCTION INDUSTRY 
See also Blasting; Buildings; City Planning; Concrete 
Construction; Construction Equipment; Contracts ; Dams ; 
Excavation; Highway Engineering; Public Works; Railroad 
Maintenance of Way; Roads and Streets; Tunnels—Construc- 
tion. 
Winter Works Story in Statistics. Eng & Contract Ree v 
72 n 10 Oct 1959 p 92-5. Gap is narrowing between volume 
of winter and summer construction in Canada; 1959 differen- 
tial is only 14.7%; table gives summer-winter construction 
picture for last 5 yr; charts show construction types by re- 
gions; employment figures, and material prices; former view 
that prices are lower in winter seems unfounded. 


Accidents. See Construction Industry—Costs. 
Cold Weather Problems. See Concrete—Cold Weather Problems. 


Costs. Compare Costs of Alternate Designs, H.F.SHATZMAN. 
Consulting Engr (St. Joseph, Mich) v 15 n 1 July 1960 p 
128-32. Use of comparative cost estimates is most effective 
means of evaluating different designs, methods, and materials ; 
related costs and construction site factors, details of compara- 
tive cost estimate are shown covering upper levels of under- 
ground structure; two other levels were analyzed, and eco- 
nomic conclusion was reached after designs for all levels were 
studied in same manner; tables and drawings. 


Computation of Construction Work Injury Costs, W.D. 
BRUNIG. Am Soe Safety Engrs—J v 5 n 1 Feb 1960 p 9-10. 
Suggested manual or set of tables listing average cost of each 
type of injury; contractor could figure average cost of injuries 
on each job each month and charge job accordingly while it 
is still in progress; quick costing of injuries valuable aid in 
accident prevention in construction, and avoiding slowdown 
of job. 

Industrial Construction Costs in Latin America, E.A. 
ARROYAVE. Cost Eng v 5 n 2, 3, 4 Apr 1960 p 4-11, 
July p 4-8, Oct p 16-19. It is suggested that cost in Latin 
America differs from that in North America in productivity 
of labor, social benefit structure, and cost of materials. Apr: 
Costs and productivity in Venezuela and Colombia; typical 
data for buildings, construction items, process equipment, 
boilers, furnaces, and generators, electrical work, painting, 
piping, etc. July: Labor and wages; hourly wage rates and 
related information for converting productivity rates into 
actual costs. Oct. Equipment costs and rental fees. 


Simple Cost System for Earthmoving Contractor, W.R. 
HAYCRAFT. Roads & Eng Construction v 98 n 4 Apr 1960 
p 110-12. Cost control system consists of setting up cost 
accounts for job, realistic hourly owning and operating rates 
for equipment, charging overhead off as job progresses, sys- 
tem for field collection of costs and estimating job progress to 
provide current unit costs; examples of field cost distribution 
gerds and unit cost recording sheet to show day by day unit 
costs. 


Models. See Photogrammetry. 

CONSTRUCTION MATERIALS. See Building Materials. 
CONTACTS, ELECTRIC. See Electric Contacts. 
CONTAINERS 


See also Cargo Handling; Food Products—Packaging ; Glass 
Bie Materials Handling; Packaging; Packaging—Shock 
roblems. 


Tailoring Can System to Meet Product Requirements, B.B. 
LIPSKE. Package Eng v 4 n 12 Dee 1959 p 60-1, 638, 65-6, 69, 
71, 73. Proper combination of specifications for given product 
depends upon such variables as types of base steel, pretreat- 
ment of base steel, proper type of interior enamel, construc- 
tion of end and side seams, chemical and physical character- 
istics of product, reaction with containers and storage. 

Aluminum. See also Aluminum and Alloys—Structural : Alu- 
minum Sheet. : 


Aluminum Collapsible Tubes—Corrosion and Production Con- 
siderations, E.ELLIOTT. Corrosion Technology v 7 n 6 June 
1960 p 171-5, 186. Collapsible aluminum tube now represents 
over 60% of collapsible tubes made in Great Britain; metal 
is resistant to wide range of products and readily takes 
protective and decorative coatings; tube in relation to content 
and environment considered; test procedures described. 

Corrosion Need Not Mar Your Packa 

ge, H.M.GEORIG. 
Package Eng v 5 n 5 May 1960 p 85-8, 73, 92. Test Mote on 
wide range of Specific food items for correct choice of alumi- 
num alloy, with or without protective coating, for food/ 
container compatibility; brief review of principles of cor- 
rosion as related to aluminum. 
Corrosion. See Containers- ~Aluminum; Containers—Tin Plate. 
Costs. See Containers—Manufacture. 
Manufacture. See also Containers—Paper. 
Machine-Hour Rates in Folding Box Com y 
pany, F.N.ANDER- 
TON, D.W.BOYLAN,. Nat Assn Accountants—Bul vy 41 n 11 
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Paper. 


Piastics. 


CONTAINERS—Continued 


See 1 July 1960 p 19-30. Procedure for developing machine 
hour rate costing system for company with variable product 
mix or variable volume, or both; machine hour rate represents 
money that company spends to operate machine or work 
eenter for 1 hr; it includes all production expenses, both 
direct and indirect, and is solely conversion cost. 


Compressive Strength of Boxes, K.Q.KELLICUTT. 
Package Eng v 4 n 12 Dec 1959 p 88-9, v 5 n 1, 2 Jan 1960 p 
76-7, Feb p 94-6. Structural design notes for corrugated 
containers; effect of faulty bonds and what can be done 
about poor bonds; relation of moisture content of corrugated 
containers to compressive strength; rapidity of reaction to 
moisture change. 


Effect of Ventilating and Handholes on Compressive Strength 
of Fiberboard Boxes, C.C.PETERS, K.Q.KELLICUTT. US 
Forest Products Laboratory—Report n 2152 Aug 1959 17 p. 
Study to determine whether loss of stiffness caused by holes 
in side and end panels, to facilitate ventilation and handling 
of fruit and vegetable containers, significantly affects utility; 
boxes were 16 by 12 by 8 in., of 200 or 175 lb, B-flute, 
corrugated fiberboard; relation between amount of material 
removed and extent of strength reduction was also studied. 


Let’s Analyze Drop Tests for Multiwall Bags, J.O. 
YOUNGER. Package Eng v 5 n 3 Mar 1960 p 170, 72, 74-7, 
124. Three methods investigated to find valid techniques for 
testing multiwall shipping sacks; experimental procedures, 
analysis of test data and variances given; as result of data 
obtained, conclusion is that test methods used were not sensi- 
tive enough to detect differences in bag construction of bag 
varieties used and that further investigation is necessary. 


Multiwall Bag Manufacture at St. Regis Paper Company— 
3, 4, W.J.MACEY, E.H.HILL. Paper Industry v 41 n 5, 7 
Aug 1959 p 313-14, Oct p 462-4. Aug: Steps in preparation 
of seam and bottom pastes; properties and tests of finished 
pastes. Oct: Handling of paper rolls through tuber and bot- 
tomer; cross pasting, tube formation; folding and curing 
operations. See also Engineering Index 1959 p 270. 


New 1,000-lb Shipper. Modern Packaging v 33 n 9 May 
1960 p 93. Dow Chemical Co, Midland, Mich, uses corrugated 
container for 1000 lb shipments of polystyrene resin; carton 
is secured to shipping pallet with adhesive alone; advantages 
include greater resistance to shipping impact, increased ease 
of assembly and smoother handling in warehouse and shipping 
operations; strength, convenience and economy make shipper 
of wide interest in bulk handling of many dry products. 


Save Time by Making Your Own Folding Carton Samples, 
E.CREAGH. Package Eng v 4 n 11 Nov 1959 p 70-4, 122. 
Practical techniques in making of ‘‘rush’” sample folding 
earton; necessary tools and information needed, as well as 
what tools are not readily available; basic design data; 10 
steps to production of sample. 


Structural Design Notes for Corrugated Containers, K.Q. 
KELLICUTT. Package Eng v 5 n 3, 4, 5 Mar 1960 p 122-4, 
Apr p 122-3, May p 90-1. Triple-wall corrugated boxes suited 
for difficult, heavy loads requiring exceptionally large con- 
tainers; table of weight and thickness of component paper 
board used in double and triple-wall boxes; results given 
for drop test, moment of inertia and column test, compression 
and stacking strength. 


Structural Redesign for Damage-free Packaging, Less Ma- 
terial Use, R.JASKI. Package Eng v 4 n 11 Nov 1959 p 76-8, 
80, 83. Improvement of packaging of Hotpoint electric ranges 
consists of revised and simplified interior packing, redesign 
of corrugated box with new corner posts, reduction of cor- 
rugated board throughout; details of packaging line; result 
is considerable savings and damage-free package; blueprint 
of container design. 


See also Packaging Materials—Plastics. 


Bottle from Plastic Sheet. Modern Packaging v 33 n 8 
Apr 1960 p 84-7. How French detergent manufacturer produces 
own bottles from 14 mil PVC, using automatic machine that 
turns out 30 low cost, fin sealed containers per min; although 
first commercial application of new principle, other materials, 
such as high density polyethylene have been tried with 
promising results. 


Design and Production Considerations for Thin Wall Formed 
Containers, J.R.LYNCH. Soc Plastics Engrs—16th Annual 
Tech Conference v 6 paper n 38 Jan 1960 2 p. Thin wall 
single use containers for various applications; information 
based primarily on experience gained in working with high 
impact polystyrene; principles prevail regardless of material ; 
design considerations; undercuts and engraving; stripper 
devices ; closures; stacking bosses; material distribution ; struc- 
tural members; shipping and distribution. 


Die Cut PE Outperforms Paperboard. Modern Plastics v 38 
n 1 Sept 1960 p 110-11. Polyethylene used in new type multi- 
unit carrier for beer and other canned products; conventional 
paper carriers with handles weigh more than six times as 
much as same number of new units; carrier consists of ex- 
truded strip of low-density polyethylene in which multiple, 
slightly oval openings are stamped. 


CONTAINERS—Continued 


PVA Pouches at High Volume. Modern Packaging v 33 n 
8 Apr 1960 p 116-17. Swedish firm AB Henkel-Helios is suc- 
cessfully using modified pillow-type pouch-forming machine to 
package hard-to-handle combined detergent-and bleach powder 
in polyvinyl alcohol film containers; record output of 120 
units/min. 
Steel. See Containers—Tin Plate. 
Testing. See Containers—Paper. 


Tin Plate. Electron Metallographic Evidence of Diffusion of 
Hydrogen Through Tin Plate Containers, E.LANTERMAN. 
J Applied Physics v 30 n 7 July 1959 p 1084-6. Evidence of 
rupture and blistering of exterior tin surface of containers 
which had failed prematurely, due to excessive hydrogen 
formation by corrosion processes within container when 
packed with grapefruit juice; enlargement of grain boundaries 
of base steel of tin plate due to hydrogen diffusion. 


CONTINUOUS CASTING. See all entries under Metals and 
Alloys—Continuous Casting. 


CONTINUOUS MINING MACHINES. 
Mining—Cutter Loaders. 


CONTOUR ETCHING. See Etching. 
CONTRACTS 


See also Boreholes—Exploratory ; 
tracts. 


ICE ‘General Conditions of Contract’, F.NEWHOUSE. 
Engineer v 209 n 5428 Feb 5 1960 p 224-6. 68 clauses which 
are recommended for use by Instn Civ Engrs, jointly with 
Assn of Consulting Engrs and Federation of Civ Eng 
Contractors; ambiguities and contradictions in some clauses 
which are considered to leave employer, contractor and engin- 
eer in state of uncertainty as to equity of contractor’s claims, 
contractor’s rights, employer’s rights and engineer’s duty. 


Model for Planning Study-Type Contracts, D.R.J.WHITE, 
T.J.HICKEY. IRE—Trans on Eng Mgmt v EM-7 n 38 Sept 
1960 p 118-21. Model for systematizing decision regarding 
best scope and depth of effort in writing proposals for study 
contracts; factors considered include: contract price, various 
components of cost, and profit; ‘potential performance capa- 
bility’’ is defined, and its use is illustrated. 


More Effective Engineering Proposals—One Key to Success, 
F.W.EVANS, Jr. IRE—Trans on Eng Writing & Speech v 
EWS-3 n 2 July 1960 p 54-8. Review of importance and 
significance of technical communications in engineering re- 
search and development contract proposals; details of what 
government services seek in contracts with engineering firms; 
basic elements proposals should contain; procedures for 
evaluating finished proposals; specific reasons for rejecting 
proposals. 

Standard Forms Aid Overseas Contracting, F.H.B.LAY- 
FIELD. Engineering v 190 n 4922 Aug 19 1960 p 240. Informa- 
tion on revision of “‘B2 Model Form of General Conditions’’, 
originally published by Instn Elec Engrs in 1925, which in new 
form will also be sponsored by Instn Mech Engrs; additions 
include memorandums on use of general conditions and on 
tenders, model form of agreement, etc; specifications as to 
rights and obligations, documents and contractor’s liability 
are discussed. 

Tenders: Soft Spot of Heavy Contracting, B.C.BOD- 
ROGHY. Engineering v 190 n 4927 Sept 23 1960 p 410-11. 
Tenders for nuclear plant in United Kingdom are submitted 
in full detail and are therefore expensive, lowest cost being 
estimated at £100,000 and highest at £400,000; similarities 
are found in contracting for certain civil engineering works 
and package export deals for complete factory, but problem 
of nuclear groups differs in magnitude and kind; nuclear 
groups suggest compensation for unsuccessful tenders. 

You Must Deliver Competency and Skill, A.W.GRAY. Chem 
Eng v 67 n 6 Mar 21 1960 p 169-70, 172. Offer of engineering 
or other professional services carries with it implied war- 
ranty that services will be performed with care and _ skill, 
as basic principle of law in any contract for services; case 
histories. 

CONTROL OF TRAFFIC. 
Traffic Control. 

CONTROL SYSTEMS. See Automatic Control; Electric Control ; 
Governors; Hydraulic Control and Transmission; Pneumatic 
Control and Equipment; Servomechanisms; Telemetering ; 
Temperature Control Apparatus. 

CONTROLLABLE PITCH PROPELLERS. See Ships—Propel- 
lers. 


CONVERTERS, ELECTRIC. See Electric Converters. 

CONVERTERS, METALLURGICAL. See Copper Metallurgy ; 
Steel Manufacture—Bessemer Process. 

CONVERTIPLANE. See Aircraft—VTOL-STOL; Helicopters— 
Convertible. 

CONVEYORS 

See also Cableways; Cargo Handling; Coal Handling ; Coal 

Mines and Mining—Conveying; Materials Handling; Ore 
Handling; Sand and Gravel Plants. 


See Coal Mines and 


Oil Well Drilling—Con- 


See Highway Traffic Control; Street 
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CONVEYORS—Continued 

Construction and Application of Mobile Conveyors, C.H. 
NEESON. Inst of Matls Handling—J v 1 n 8 Apr 1960 p 
292-8. Construction features of mobile conveyors, machine 
mounted on wheels, and moved by trailing another vehicle; 
tail end drives, low weight, lattice construction of booms, 
high angle of inclination, and mechanical gear designed for 
satisfactory service when structure undergoes deflection by 
uneven ground; main use is for coal, coke, gravel, sand, fer- 
tilizers and chemicals; present trend is for conveyors to 
handle boxes and packages. 


Conveyor plus Continuous Flow equals Continuous Go, W.G. 
HUDSON. Mill & Factory v 66 n 2 Feb 1960 p 88-9. Features 
and failings of continuous flow conveyors given; they are 
well suited to handling granular bulk material and fit into 
smaller space; common feature is that they run in duct, 
remainder of which is filled by material being handled. 


Conveyors Are For Small Plants, Too, M.ASIMOW, I.L.M. 
BOSTICCO. Safety Maintenance v 119 n 1 Jan 1960 p 12-13, 
16-17. Main types of gravity and powered conveyors used effi- 
ciently in small scale operations briefly described and illus- 
trated; factors influencing selection of suitable system listed ; 
typical examples cited. 


Here’s Best Way to Avoid Conveyor Breakdowns, J.R. 
BRANDON. Rock Products v 63 n 8 Aug 1960 p 116-18. 
Paper gives suggestions for proper schedule of inspection and 
maintenance for various mechanical parts; requirements on 
lubricants; aspects of suitable design. 


High Capacity Conveyors, R.C.TENCH, E.SZAKS. AIEE— 
Matls Handling Conference—Proc n T-119 Sept 1959 p 1-15. 
Design and application problems encountered in constructing 
today’s modern high capacity conveying systems which often 
are integral part of overall operation; selection of speed, 
type of drive, power source available, precise speed control, 
with fool-proof interlocking, and suitable for remote control 
operation. 


Introduction to Conveyor Theory, H.E.MAYER, Jr. West- 
ern Elec Engr v 4 n 1 Jan 1960 p 42-7. How theoretical ap- 
proach using mathematical models to conveyors operating in 
complex environment involving many machines or workers, 
offers more precise method of accounting for all pertinent 
variables as compared to intuitive approach. 


Method for Designing Irreversible Overhead Loop Convey- 
ors, T.T.KWO. J Indus Eng v 11 n 6 Nov-Dee 1960 p 459-66. 
Principles of conveyor operation and method for determining 
conveyor capacity requirements; steps in design procedures: 
from given elementary loading-unloading cycle, workable revo- 
lution times are determined by application of uniformity prin- 
ciple; expected operating capacity requirements are deter- 
mined by numerical method; illustrative example. 


Accident Prevention. See Materials Handling—Accident Pre- 
vention. 


Belt. See also Coal Mines and Mining—Conveying; Coke Plants 
—Great Britain; Sugar Handling. 


Application of Linear Induction Motors to Conveyors, E.R. 
LAITHWAITE, D.TIPPING, D.E.HESMONDHALGH. Instn 
Elec Engrs—Proc vy 107 pt A (Power Eng) n 83 June 1960 
p 284-94, Principal advantage in using linear induction motors 
to drive conveyor belts is that force can be applied uniformly 
to belt over wide area without mechanical contact, and drive 
is independent of coefficient of friction between belt and 
rollers and belt stretch is less likely to occur; two systems 
based on this principle, first using woven copper belt and 
aren series of solid plates connected to chains along each 
side. 


Conerete Frame Supports 5144-Mile Conveyor Belt, J.R. 
FRASER. Civ Eng (NY) v 30 n 2 Feb 1960 p 38-41. Seven 
unit conveyor system transports raw materials from quarry 
to cement plant at Ada, Okla; structural system of conveyor 
consists of series of precast, prestressed concrete channel 
stringers each spanning 50 ft and supporting conveyor, which 
is suspended below it on brackets; four legged concrete 


towers carry conveyor over railroad; design for 100 mph wind 
stresses. 


Conveyor System Brings Shipping Close to Production. Matl 
Handling Eng v 15 n 1 Oct 1959 p 70-1. How cooperative 
Grange League Federation, Buffalo, NY, which produces 
550,000 ton of dairy, poultry and animal feed per yr, solved 
problem of conveying feed from processing building, over 
warehouse, to railroad spur; system uses 3500 ft of conveyor ; 
belts are 24 in. wide and move at 240 fpm. 


Erfahrungen mit einem Faltenband in der Aufbereitung, 
G.KLINKENBORG. Aufbereitungs-Technik v 1 n 4 Apr 1960 
p 189-92. Experience made with folded belt in processing; 
folded belt is conveyor consisting of individual parts, 960 to 
1500 mm long and 500 to 1400 mm wide; at certain intervals, 
sheet proppings are vulcanized under belt to give it stiffness 
and trough shape; chain is connected with proppings and 
receives traction forces; conveyor can be used as curved belt 
or steep conveyor; it is especially suited for conveying of 
granulate, pelletized, and sticky material. 


CONVEYORS—Continued eprint 

Gleichmaessige Gutaufgabe auf ein Foerderbanc urch radio- 
aktive Gicnsachaltey, K.SCHMEISER. VDI Zeit v 102 n 
Feb 1 1960 p 129-31. Uniform feeding of bulk materials on 
to conveyor belt by radioactive limit switch; description and 
diagram of automatic regulation of conveyor speed by use 
of Co-60 and combination of scintillation counter, relay, and 
servomotor. 

On the Level: This Belt Conveyor Goes Straight Up, A.W. 
JENIKE. Rock Products v 63 n 6 June 1960 p_ 126-8. 
Troughed belt conveyor conveys sand, gravel, coal and other 
bulk material vertically and _ horizontally without transfer 
points at Utah Engineering Experiment Station, Salt Lake 
City, to handle 300 cu ft per hr of material; conveyor is 
made up of troughing belt and elosing belt but only closing 
belt is driven. 

Sharp-Pencil Economy Develops Spectacular Belt Conveyor 
System, E.MESCHTER. Rock Products v 63 n 1 Jan 1960 p 
134-6, 140, 142. 51%4 mi long, 7-section conveyor system, at 
Ada, Okla, cement plant to transport limestone and shale, at 
rate of 1000 tph from quarry to plant; one of belt conveyor 
sections is 2.2 mi long; data on belt number, length, motor 
horsepower, belt speed, and travel time. 

Chain. See Coal Mines and Mining—Conveying. 
Control. See also Conveyors—Belt. 

Conveyor Drive Using Eddy-Current Coupling, S.L.NEL- 
SON. Elec Mfg v 65 n 6 June 1960 p 160-2. Special control of 
initial and accelerating torques; drive of long conveyor belt, 
which is complicated by fact that first portion of belt may 
be well up to speed before opposite end has even started to 
move; how such controls are provided by eddy-current coup- 
lings driven by synchronous motors. 


New Drives Sharpen Conveyor Synchronization, R.B.MAAG. 
Control Eng v 7 n 9 Sept 1960 p 192-3. Conveyor system of 
Plymouth-Detroit assembly plant of Chrysler Corp in which 
conveyor positioning accuracy was improved by replacing d-c 
controlled drives with constant speed a-e drives and eddy 
current clutches. 


Drive. See Conveyors—Belt. 


Mines. See Coal Mines and Mining—Conveying; Mines and 
Mining—Conveying. 

Monorail. Overhead Monorail Handling System Speeds Abra- 
sive Grain Handling. Cer Age v 76 n 1 July 1960 p 18-21. 
Semi-automatic system for grain weighing and mixing, and 
automatic overhead monorail system for delivery of various 
mixes to presses in manufacturing departments at Logan, 
Ohio, bonded abrasives plant of Carborundum Co; system 
permits mechanical handling of 188 sizes of silicon carbide 
or alumina grain, 32 different bonding agents, and number of 
special plasticizers, 


Planning for Use of Overhead Monorail Non-Reversing 
Loop Type Conveyor Systems for Storage and Delivery, W.B. 
HELGESON. J Indus Eng v 11 n 6 Nov-Dec 1960 p 488-92. 
Development of practical planning techniques at Home 
Laundry Dept of General Electric Co, Louisville, Ky, includ- 
ing nomograph, to assist conveyor systems planner in achiev- 
ing better solution to system design problem than was possi- 
ble with “‘rule of thumb” techniques commonly in use. 


Pneumatic. See Materials Handling—Pneumatic. 
Shaking. See also Materials Handling—Powders. 


Resonanzfoerderer Technischer Aufbau und HEinsatzgebiete, 
H.J.MAEDER. Aufbereitungs-Technik v 1 n 8 Aug 1960 p 
354-9. Resonance conveyors; their technical structure and 
field of application; elements of construction of rubber shock 
absorbers; standardization of resonance conveyors does not 
make them unsuitable for wide range of applications; 
resonance conveyors can be used for transport of hot, dust- 
like, or sharp edged materials, as well as for additional classi- 
fying dosage, and distribution. 

Vibrating. See Conveyors—Shaking. 


COOLANTS. See Cutting Fluids. 


COOLING. See Air Conditioning; Aircraft Engines, Jet and 
Turbine—Cooling ; Automobile Engines—Cooling; Blast Fur- 
naces—Cooling ; Dams, Gravity—Cooling; Electric Generators 
—Cooling ; Electric Transformers—Cooling; Electron Tubes— 
Cooling ; Gas Turbines—Cooling ; Internal Combustion Engines 
—Cooling ; Nuclear Reactors—Cooling; Radio Equipment— 
Cooling; Refrigeration; Rockets and Missiles—Cooling; Ther- 
moelectricity ; Water Cooling Systems. 


COOLING SYSTEMS. See cross references under Cooling. 
COOLING TOWERS. See Water Cooling Towers. 


COPPER ALUMINUM ALLOYS. See Aluminum Copper Al- 
loys; Copper and Alloys—Corrosion ; Metallography. 
COPPER AND ALLOYS 


See also Aluminum Copper Alloys; Brass; Bronze; Chemi- 
cal Equipment—Materials; Electric Conductors—Copper ; 
Films—Metallic; Metals and Alloys—Blectric Properties ; 
Mineral Industry and Resources; Nuclear Reactors—Mate~ 
rials; Powder Metallurgy—Copper Alloys; Rockets and Mis- 
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siles—Materials ; Roofs—Copper ; Sheet Metal Working; Ther- 
moelectricity ; Titanium Copper Alloys; Wire—Copper; also 
all subject headings beginning with Copper. 


Copper and Copper Alloys, E.VOCE. Metallurgia v 60 n 
362 Dec 1959 p 247-52. Survey of technical progress during 
1959 covers extraction, fabrication, finishing, properties and 
testing. 200 refs. 


_ Eutectic Alloying of Copper ... New Concept in Disper- 
sion Hardening, D.N.WILLIAMS, J.W.ROBERTS, R.I.JAF- 
FEE. Metal Progress v 78 n 2 Aug 1960 p 108-9. Report on 
tests to determine whether dispersion hardening alloys of 
copper could be prepared by melting when oxygen (or sulphur) 
is added to copper so that eutectic composition is formed, fine 
dispersion of Cu2O0 (or CuzS) will appear on solidification ; 
rupture tests prove that dispersions formed in this manner 
will harden and strengthen such alloys. 


Fatigue Hardening of Copper, A.SIEDE, A.G.METCALFE. 
Met Soe of AIME—Trans v 215 n 6 Dec 1959 p 947-9. Harden- 
ing of annealed copper during fatigue testing appears to be 
independent of applied stress and to occur largely within 
first 4000 cycles; copper hardened by fatigue is more resistant 
to annealing than that hardened by static means, and also 
has prep ier resistance to creep; theoretical explanations dis- 
cussed. 


Formation of Dispersions in Molten Copper by Mechanical 
Mixing, D.N.WILLIAMS, J.W.ROBERTS, R.I.JAFFEE. Mod- 
ern Castings v 37 n 3 Mar 1960 p 81-5. Feasibility of forming 
dispersion hardened copper-base alloys by adding dispersion 
phase to molten copper just before casting; importance of 
wettability is discussed, and results from simple laboratory 
wettability test procedures presented; based on these results, 
molybdenum and tungsten carbide were selected as suitable 
dispersion materials in copper alloys prepared in this man- 
ner; Mo was successfully dispersed in Cu-Al alloy, but 
tungsten carbide could not be maintained in molten copper. 


Gleichgewicht von Sauerstoff und Wasserstoff in Kupfer und 
Kupferlegierungen, W.HOFMANN, H.J.SCHNEIDER. Gies- 
serei (Technisch-Wissenschaftliche Beihefte) n 28 Apr 1960 
p 1567-73; see also French version in Mémoires Scientifiques 
de la Revue de Métallurgie v 57 n 11 Nov 1960 p 876-8. Equi- 
libria of oxygen and hydrogen in molten copper and copper 
alloys (12% tin bronze); detailed description of specially 
developed apparatus and technique for determining H2-O2-H20 
equilibrium; measurements are in fundamental agreement 
with N.P.ALLEN and T.HEWITT’s determinations (see Engi- 
neering Index 1933 p 265). 


Hall Coefficients of Dilute Copper Alloys, M.D.BLUE. Phys- 
ics & Chem of Solids v 11 n 1-2 Sept 1959 p 31-6. Hall co- 
efficients of dilute alloys of Mn, Fe, Co, Ni, Zn, Sn, Si and 
Ge in Cu were measured as function of composition at room 
temperature and 77 K with fields up to 10 kG; two sets of 
Cu-Mn alloys were prepared from purified Mn; in one set, 
special efforts were made to reduce impurity O2 content of 
Mn; dependence of Hall coefficient on composition was dif- 
ferent for two sets, although both have minimum near 4% 
Mn; for all these dilute substitutional alloys, Hall coefficients 
were independent of magnetic field. 


Kupfer und Kupferlegierungen, A.SCHWARZ. Draht v 11 
n 2, 3 Feb 1960 p 61-4, Mar p 114-18. Copper and copper 
alloys; selected literature review seeking to show trends of 
recent developments. Feb: Prospecting for, mining, and treat- 
ment of ore; melting and casting. Mar: Hot and cold work- 
ing; bright annealing, heating, and heat treatment; cleaning, 
degreasing, and pickling; welding and soldering; description 
of equipment included. 89 refs. 


Magnetoresistance of Copper, J.deLAUNAY, R.L.DO- 
LECEK, R.T.WEBBER. Physics & Chem of Solids v 11 n 
1-2 Sept 1959 p 87-42. In transverse field of 100 k at room 
temperature, resistance increased 44% and was quadratic 
function of applied magnetic field; at lower temperatures, 
field-dependence of transverse magnetoresistance was con- 
siderably less than quadratic and approached linearity at 
high fields; saturation of longitudinal magnetoresistance at 
high fields was observed at 4.2 K; change in longitudinal 
resistance for saturation of order of initial resistance in zero 
field found to be independent of temperature for 2.0—4.2 K. 


Mechanism of Protective Scale Formation on Copper-Base 
Alloys, J.C.BLADE, A.PREECE. Inst Metals—J v 88 pt 10 
June 1960 p 427-32. In scaling of binary copper base alloys 
formation at scale/metal interface of continuous film of oxide 
of alloying element occurs at critical concentration of latter, 
controlled by its valency and its rate of diffusion in alloys ; 
this may also apply in ternary alloys; improved resistance to 
high temperature scaling shown by Cu-Al and Cu-Ni-Al 
alloys containing small additions of Si, Cr or Be. 


Properties of 80-10-10, 85-5-5-5, and Navy “M” Alloys, J.G. 
KURA. Foundry v 88 n 8 Aug 1960 p 66-9. Data on 17 proper- 
ties of three copper-base alloys presented. 


Some High-Temperature Properties of Copper-Zirconium 
and Copper-Chromium High-Conductivity Alloys, M.J.SAARI- 
VIRTA, P.P.TAUBENBLAT. Met Soe of AIME—Trans v 218 


n 5 Oct 1960 p 935-9. Comparison of properties of two alloys 
shows definite superiority of Cu-Zr over Cu-Cr alloy at high 
temperatures. 


Specific Heat of Copper from 20° to 300° K, D.L.MARTIN. 
Can J Physics v 38 n 1 Jan 1960 p 17-24. Data on commer- 
cially pure cold-rolled copper and annealed and heavily cold- 
worked 99.999% pure copper measured in range 20 to 300 
K, using continuous heating semiautomatic adiabatic calorim- 
eter; it is shown that specific heat of annealed copper is 
very slightly lower than that of cold-worked material; per- 
formance of calorimeter; results on given sample are repro- 
ducible within 0.05%. 

Three New Copper Alloys with High Conductivity, D.PECK- 
NER. Matls in Design Eng v 51 n 5 May 1960 p 16-20. Most 
significant of new alloys is OF copper plus zirconium that has 
further increased temperature at which copper alloys can be 
used; their use for orifice plate for catapult igniter unit, 
resistance welding clectrodes, motor applications and stud 
bases for power transistors and rectifiers indicated; advan- 
tages claimed for second alloy, OF copper plus phosphorus, 
is that all of phosphorus is in solid solution in copper; it 
offers higher softening temperatures and increased work- 
ability ; principal advantage of third alloy, OF copper plus 
sulphur, is that sulphur can be economically removed in fire- 
refining operation. 

Ueber aushaertbare Kupferlegierungen, K.DIES. Werkstatt 
u Betrieb v 93 n 7 July 1960 p 437-47. Age hardenable copper 
alloys; Cu-Ni-Si alloy Kuprodur and Cu-Mn-P alloy Phosphi- 
dur discussed; first is especially suitable for high strength and 
alternately stressed construction parts, such as screws, etc; 
material has high forming capacity and is suitable for cold 
upsetting operations; Phosphidur has excellent antifriction 
properties and high heat conductivity. 


Vapour Pressure of Solid Copper, R.B.McLELLAN, R. 
SHUTTLEWORTH. Zeit fuer Metallkunde v 51 n 3 Mar 1960 
p 143-4. Knudsen cell technique was used to determine vapor 
pressure at 714-1084 C; method is described in detail; results 
of measurements are used to calculate latent heat of sublima- 
tion, enthalpy, and entropy. (In English). 

Aging. See also Copper Titanium Alloys—Aging. 

Precipitation in Commercial Copper-Beryllium Alloys, A.R. 
ENTWISLE, J.K.WYNN. Inst Metals—J v 89 pt 1 Sept 1960 
p 24-9. Between 380 and 500 C most of precipitate formed 
has lamellar structure in four commercial Cu-2% Be alloys 
investigated; TTT curves were determined for this precipi- 
tate, and it was found that Turnbull’s theory (see Engineer- 
ing Index 1955 p 546) considerably overestimates rate of 
growth; effects of grain size and cold work on formation of 
lamellar precipitate studied. 


Analysis. See also Metals Analysis. 


Methods for Analysis of Copper Alloys. Brit Standards Instn 
—Brit Standard n 1748 pts 6, 7, 8 1960 22 p. Pt 6: Method 
for Determination of Tin (Nickel coil reduction method), 8 p. 
Pt 7: Method for Determination of Silicon (Photometric 
method), 7 p. Pt 8: Method for Determination of Phosphorus 
(Photometric method), 7 p. 

Spectrophotometric Determination of Cobalt in Copper Al- 
loys, G.-LINDLEY. Metallurgia v 62 n 369 July 1960 p 45-9. In 
simple method described copper is separated electrolytically 
prior to converting cobalt to cobaltous chloride by means of 
hydrochloric acid; absorption of this solution is then measured 
spectrophotometrically ; effects of other elements also investi- 
gated. 

Trace Impurities in Copper, R.H.PRICE. Metal Industry v 
97 n 9 Aug 26 1960 p 167-70. Improvements in spectrographic 
determination discussed; to detect trace impurities in Cu and 
its alloys it is necessary to use globule technique; by careful 
control of excitation conditions and photometric measurement 
of spectrum lines, coefficient of variation of less than 20% 
is obtainable for nine selected elements. 


X-Ray Fluorescence Analysis and its Application to Copper 
Alloys, F.R.BAREHAM, J.G.M.FOX. Instn Metals—J v 88 pt 
8 Apr 1960 p 344-51. Method described is rapid and repro- 
ducible; although serious interelement interference effects 
occur, these can be explained on basis of X-ray absorption and 
emission data, and systematic general procedures have been 
developed for determination of major alloying elements by 
which effects can be avoided; procedures applied to elements 
present in copper alloys in concentrations between 0.5 and 
96%. 

Bonding. See Metals and Alloys—Bonding. 
Brazing. See also Wire—Copper. 

Which Copper-Base Alloy for Brazed Part? E.BELKIN. 
Matls in Design Eng v 51 n 3 Mar 1960 p 114-16. Discussion 
of ‘unsuitable’ and ‘suitable’ alloys; table on brazeability of 
copper-base alloys presented with comments and ratings that 
will help to select alloys least likely to create materials prob- 
lems. 

Cobalt Content. 
Cold Heading. 


See Copper and Alloys—Analysis. 
See Metals and Alloys—Cold Heading. 
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Continuous Casting. Continuous Casting of Copper and its 
Alloys, A.KREIL, H.VOSSKUEHLER, K.WALTER. Metal- 
lurgical Reviews v 5 n 20 1960 p 413-46, 8 plates. Continuous 
casting processes; equipment used for Junghans-Wieland and 
Asareco processes; casting of rods, tubes, and_ sections by 
Asarco process; surface condition of continuously cast prod- 
uct: cracks, pores and pipes; inverse segregation; structure; 
mechanical strength. 36 refs. 


New Tough Pitch Continuous Copper Melting and Casting 
Unit at Asarco’s Perth Amboy Plant, G.D.STORM, J.R. 
STONE. Met Soc of AIME—Trans v 218 n 4 Aug 1960 p 
584-91. Design features and operating methods of SARCO’s 
new unit described; preliminary studies made for determining 
economic feasibility and design details are presented; cathodes 
are preheated with oil and melted in electric furnace at 
40-ton per hr rate; molten copper is fed simultaneously to 
wire bar casting wheel and continuous casting of cakes and 
billets. 


Corrosion. See also Brass—Corrosion; Bronze—Corrosion ; 
Copper Nickel Alloys; Metals Corrosion; Steam Condensers 
Corrosion. 


Beitrag zur Systematik der Korrosion der Metalle im Erd- 
reich—3. T.MARKOVIC, M.SEVDIC, L.RUBINIC. Werkstoffe 
u Korrosion y 11 n 2 Feb 1960 p 87-93. Contribution to sys- 
tematies of corrosion of metals in soil, dealing with copper 
and copper alloys; laboratory tests show that degree of satu- 
ration of soil with water and pH value of soil determine 
soil corrosion behavior of Cu and Cu alloys; theory was con- 
firmed by field polarization measurements in different soils; 
evaluation of US Bureau of Standards data. 


Effect of Internal Oxidation on Damping Capacity of 
Copper-Silicon Alloys, T.B.GIBBONS, S.O’HARA. Philosophi- 
eal Mag v 5 n 50 Feb 1960 p 140-5. Damping capacity meas- 
urements on internally oxidized Cu-Si alloys and OFHC Cu 
given same treatment; high damping values for Cu-Si is 
attributed partly to generation of relatively free dislocations 
around silica particles during growth and subsequent cooling 
of inclusions. 


Influence de faibles quantités de nickel sur l’oxydation du 
cuivre, F.BOUILLON, J.STEVENS. Acta Metallurgica v 7 n 
12 Dee 1959 p 774-6. Influence of small quantities of nickel 
on oxidation in pure oxygen at atmospheric pressure, of 
copper at temperatures up to 200 C; study shows that Cu-Ni 
alloys containing 5 and 10% nickel oxidize less rapidly than 
pure copper, while alloys containing 0.5 and 1% nickel oxidize 
more rapidly during initial period, length of which varies in- 
versely with nickel content. 

Internal Oxidation of Copper-Aluminum Alloys, D.L. 
WOOD. Met Soc of AIME—Trans v 215 n 6 Dec 1959 p 
925-32. Observed hardness variations are in agreement with 
variations in oxide particle size; increase in yield strength 
caused by internal oxidation is quite sensitive to matrix grain 
size and is accompanied by loss of ductility, particularly at 
higher temperatures; elevated temperature ductility is con- 
siderably improved if major grain reorientation is accom- 
plished by recrystallization prior to testing. 


Kinetik der Aufloesung des Kupfers etc, L.RUBINIC, 
T.MARKOVIC. Werkstoffe u Korrosion v 10 n 11 Nov 1959 p 
666-8. Kinetics of dissolution of (electrolytic) copper in 
quiescent aqueous solution, and plotting of its behavior as 
corrosion current/pH diagrams; determination of rate of 
dissolution in 0.25n-NaCl, 0.25n-KH2PO;i, and 0.5n-KNO3;; 
corrosion/pH diagram for HCl, H2SOi1, HNOs, NHiOH, and 
NaOH at 20 C. 

Oxidation of Copper, A.LRONNQUIST, H.FISCHEMEISTER. 
Inst Metals—J v 89 pt 2 Oct 1960 p 65-76. Review of pub- 
lished papers on oxidation of copper with emphasis on work 
done in last decade. 180 refs. 

Spanningskorrosion hos koppar och kopparlegeringar andra 
an koppar-zink-legeringar, S.RASK. TVF—Teknisk-Veten- 
skaplig Forskning v 31 n 1 1960 p 15-23. Studies conducted 
on aluminum bronze, beryllium bronze, phosphor bronze, sili- 
con bronze, copper chromium, copper nickel, manganese 
bronze, nickel silver and tin bronze as part of wider program 
by herein Committee, Academy of Engineering Sciences. 
54 refs. 

Stacking Faults and Failure of Alloys in Corrosive Media, 
P.R.SWANN, J.NUTTING. Inst Metals—J v 88 pt 11 July 
1960 p 478-80. Electron optical examination of thin foils from 
copper zine and copper aluminum alloys has shown that 
during electropolishing preferential attack may occur along 
stacking faults, while in copper germanium and copper sili- 
con alloys matrix is attacked in preference to stacking fault ; 
relevance of these observations to formation of cracks in cor- 
rosive media is discussed. 

Ueber das Verhalten des Kupfers und Messings in verduenn- 
ten Mineralsaeuren in An- und Abwesenheit von Inhibitoren, 
M.LACAN, T.MARKOVIC, L.RUBINIC. Werkstoffe u Korro- 
sion v 10 n 12 Dee 1959 p 767-9. Behavior of electrolytic 
copper and brass (Ms 70) in dilute mineral acids with or 
without inhibitors; effect of KH2PO,, SnCle, naphthoic acid, 
co-linolate, and oleic acid on corrosion in HNOs, NaOH, and 


COPPER AND ALLOYS—Continued 


HCl solutions is shown in amperage vs pH diagrams; co- 
linolate and SnCl. acted as inhibitors. 


What Is Corrosion? M.F.OBRECHT, L.L.QUILL. Heating, 
Piping & Air Conditioning v 32 n 3 Mar 1960 p 109-16. Basic 
causes of corrosion with view to mitigating corrosion fail- 
ures: corrosive effect of temperature and velocity of potable 
water on copper and its alloys is discussed; direct chemical 
attack, pitting corrosion, galvanic corrosion, | stress corrosion, 
corrosion fatigue, and erosion-corrosion (or impingement cor- 
rosion) are described and _ illustrated. : ; oe: 

Zagadnienie izotermicznosci w badaniach kinetyki utleniania 
metali, L.CZERSKI, S.MROWEC, T.WERBER. Archiwum 
Hutnictwa v 5 n 1 1960 p 105-15. Isothermal problems in 
investigations of kinetics of oxidation of metals; principal 
difficulty in achieving isothermal conditions arises from fast 
rate of reaction during initial stages; inaccurate determina- 
tions of parameters of temperature, pressure, and concentra- 
tion, lead to erroneous conclusions with respect to reaction 
kinetics; results of investigation of initial stages of sulphuri- 
zation reactions of Cu and Ag performed in liquid S. 


Creep. See also Copper Metallography. 


Creep in Face-Centered Cubic Metals with Special Refer- 
ence to Copper, P.FELTHAM, J.D.MEAKIN. Acta Metal- 
lurgica v 7 n 9 Sept 1959 p 614-27. Mechanism of high tem- 
perature creep in fee metals studied in light of recent theories 
of processes of work hardening and recovery; ofee copper used 
in preparation of all specimens; experimental results dis- 
cussed and theory considered. 46 refs. 


Der Einfluss von Ultraschall auf das Kriechen von Kupfer- 
federn, R.SIEGEL. Annalen der Physik v 5 n 1-2 1959 p 
107-12. Influence of ultrasonics on creep of copper springs; 
experiments with helical cylindric springs to show activation 
of creep by ultrasonics, partially due to heating, but mainly 
to mechanical effects. 


Deformation. See Copper Metallography. 
Diffusion. See Metals and Alloys—Diffusion. 
Electric Properties. See also Copper Gold Alloys; Metals and 


Alloys—Electrie Properties. 


Caleul de la resistivite des cavites spheriques dans le 
cuivre, M.ASDENTE, J.FRIEDEL. Physics & Chem of Solids 
v ll n 1-2 Sept 1959 p 115-19. Calculation of resistivity in 
copper from spherical cavities; voids are represented by 
square potentials whose height is calculated in order to 
determine influence of screening conduction electrons; dif- 
fusion problem is completely solved by partial wave method; 
supplementary resistivity increment due to one vacancy ex- 
hibits small maximum for voids composed of two vacancies, 
and slowly decreases for larger cavities. 


Copper and Copper Alloys—Their Properties and Design 
Applications, H.E.BARKAN. Elec Mfg v 65 n 4 Apr 1960 p 
97-105. Properties of copper and its alloys are related to 
design needs of electronic equipment and systems, such as 
electron tubes, printed circuits, semiconductor devices and 
electromechanical parts; effects of alloying elements on prop- 
erties; elevated temperature performance. 


Einfluss von Beimengungen auf die elektrische Leitfachig- 
keit von Kupfer, E.BRUNHUBER. Radex Rundschau n 2 Apr 
1960 p 104-7. Influence of additions on electric conductivity 
of copper; diagrams illustrate influence of metallic and non- 
metallic admixtures to concentration up to 0.10% on con- 
ductivity ; knowing single increases of resistance and volume 
effects due to heterogenization of structure makes it possible 
to derive reproducible methods concerning smelting process 
and possible thermal treatment; particular reference made to 
increase of conductivity of Cr-Cu castings. 


High Conductivity Copper-Rich Cu-Zr Alloys, M.J.SAARI- 
VIRTA. Met Soe of AIME—Trans v 218 n 3 June 1960 p 
431-7, Zirconium content of high-purity Cu-Zr alloys studied 
varied from 0.003 to 0.23%; solid solubility of Zr in Cu and 
some physical and mechanical properties of alloys determined ; 
by proper heat treatment, alloys can develop high electrical 
conductivity and resistance to softening at temperatures up 
to 930 F; this combination of desirable properties makes this 
alloy superior to other commercial copper base alloys for use 
in electrical conductor field. 


Influence of Cold Work on Resistivity of Dilute Copper 
Alloys, P.G.KLEMENS, R.J.TAINSH, G.K.WHITE. Phys Rev 
v. 118 n 3 May 1 1960 p 654-5. Measurements of residual re- 
sistivity of Cu plus 1 at.% antimony alloy which had been 
cast and rolled; lack of homogeneity in cast alloy is shown 
to be more significant than previously proposed mechanism of 
“migration” during cold work. 

Theory of Residual Resistance of Copper, J.M.ZIMAN. 
Soe—Proe Vv 252 n 1268 Aug 25 1959 p 68-79. Pervinaly 
calculate sigma (Epsilon)-conductivity as function of energy 
using simple heuristic form of electron wave function and 
allowing for strong directional anistropy of scattering by 
screened Coulomb potential; it is shown that there could be 
small resistance minimum, of sort observed in some Cu alloys 
but associated anomaly in thermopower results in wrong sign ; 
resistance minimum properties are discussed relative to theory. 


Electroplating. 
Embrittlement. 


Extrusion. 


Finishing. 
Heat Treatment. 


Irradiation. 


Mechanical Properties. 
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Aus der Praxis der Versproedung von Kupfer 
durch Wasserstoff, O.NEILSEN. Zeit fuer Erzbergbau u 
Metallhuettenwesen vy 13 n 8 Aug 1960 p 381-7. Practice of 
copper embrittlement by hydrogen; conditions of copper em- 
brittlement at annealing temperature; practical study on 
commercial copper billet and on artificially gasified billet; 
chemical and metallographic study of billets as well as manu- 
factured products. 


Some Factors Affecting Intergranular Brittleness of In- 
ternally Oxidised Alloys, R.H.SEEBOHM, J.W.MARTIN. Met- 
allurgia v 61 n 367 May 1960 p 201-4. Tensile tests carried 
out on copper dispersion-hardened by internal oxidation; 
results show that intergranular brittleness (associated with 
intense grain boundary precipitates) was eliminated when 
specimens were prepared by recrystallization of internally 
oxidized single crystals; extent of solute segregation to grain 
boundaries could be reduced (and hence intensity of precipi- 
tation there on internal oxidation) by introducing preferred 
orientation into specimen. 


Tensile Fracture of Ductile Metals, H.C.ROGERS. Met Soc 
of AIME—Trans v 218 n 3 June 1960 p 498-506. Phenomeno- 
logical study of failure of polycrystalline ductile metals at 
room temperature was carried out using light and electron 
microscopy; tensile fractures as well as sections of partially 
fractured bars of OFHC copper in particular were examined; 
initiation and growth of central crack in neck of tensile 
specimen occurs by void formation; fracture may then be 
completed either by further void formation or by “alternating 
slip’? mechanism; first leads to “cup-cone’’ failure, second 
to “‘double-cup” failure. 


Some Observations on Pressure of Copper Alloy 
Extrusions, E.W.LOVERING. Wire & Wire Products v 35 n 
10 Oct 1960 p 1341, 1344-5. Method of predicting pressures 
developed which is accurate and scientifically valid, and could 
be useful to shop man and engineer; further work in perfect- 
ing calculations is planned. 


Fatigue. Experimental Study on Effects of Environments on 
Fatigue Strength of Some Copper Alloys, S.HUKAI, K.TA- 
KEUCHI. Sumitomo Light Metal Tech Reports v 1 n 2 Apr 
1960 p 18-23. Fatigue tests performed on annealed and cold 
drawn. tough-pitch coppers, red brasses, cartridge brasses, and 
muntz metal in spindle oil, water and atmosphere; results 
obtained in three media are compared and effect of annealing 
and degree of cold drawing reduction indicated. 


See Metals Finishing; Polishing. 
See Furnaces, Heat Treating. 


Impurities. Diffusion of Antimony in Copper Single Crystals, 
M.C.INMAN, L.W.BARR. Acta Metallurgica v 8 n 2 Feb 
1960 p 112-16. Rate of diffusion of antimony in copper single 
crystals measured temperature at 600-1000 C by means 
of sectioning technique employing Sb-!%4 radioisotope as 
tracer; diffusion activation energy and frequency factor were 
found to be 42000 plus or minus 700 cal mole and 0.34 plus 
or minus 0.12 em? sec-1!; this result is compared with existing 
data on diffusion of impurity atoms in copper. 


Ueber die Umsetzung von Arsen(III)-Chloriddampf mit 
metallischem Kupfer etc, R.AMMANN. Schweizer Archiv v 
26 n 2 Feb 1960 p 76-83. Reaction of gaseous AsCl3 with 
metallic copper, and its application in concentration of traces 
of arsenic; critical discussion of literature on Cu-As system ; 
experimental investigation of AsCls reaction with Cu; black- 
ening of Cu upon reaction enables semiquantitative As deter- 
mination; this fact is utilized in development of method for 
determination of traces of As in metals of very high purity ; 
nature of reaction products. 32 refs. 


See also Copper Metallography ; Copper Nickel Al- 
loys; Metals and Alloys—Irradiation. 


Diffusion of Deuterium in Deuteron-Irradiated Copper, M.T. 
ROBINSON, A.L.SOUTHERN, W.R.WILLIS. J Applied Phys- 
ics v 31 n 8 Aug 1960 p 1474-82. Rate of diffusion of deu- 
terium in metals can be studied by measuring counting rate of 
neutrons from D(d,n)He* reaction occurring in metals irradi- 
ated with low energy deuterons; method of analyzing time- 
dependence of observed neutron counting rate is presented 
and applied to experiments on Cu in temperature range —46 
to +20 C; effects of grain boundary diffusion, chemical purity 
and surface resistance are considered. 


Effect of Fast Neutron Bombardment at Various Tempera- 
tures Upon Young’s Modulus and Internal Friction of Copper, 
D.O.THOMPSON, V.K.PARE. J Applied Physics v 31 n 3 
Mar 1960 p 528-35. Studies of variations of internal friction 
and elastic modulus during irradiation of pure copper crystals 
at number of temperatures in range 90 to 300 K; results are 
interpreted in terms of pinning of dislocation lines by radi- 
ation defects migrating from their points of origin; experi- 
ments are incomplete but author draws some tentative con- 
clusions. 

See also Copper and Alloys—Aging ; 
Copper and Alloys—Creep; Copper and Alloys—Electrie Prop- 


275 


COPPER AND ALLOYS—Continued 


erties; Copper and Alloys—Fatigue; 
Irradiation; Copper Metallography. 

Influence of Strain Amplitude on Work Hardening of Cop- 
per Crystals in Alternating Tension and Compression, D.S. 
KEMSLEY, M.S.PATERSON. Acta Metallurgica v 8 n 7 
July 1960 p 453-67. At amplitude of 0.0001, hardening is very 
low and nearly same for all orientations; for larger ampli- 
tudes behavior varies widely with orientation; two principal 
mechanisms of hardening suggested are: basic hardening 
similar to that in stage of I of tensile tests, and rapid harden- 
ing, resulting from extensive obstruction of primary slip by 
slip on secondary planes. 23 refs. 


Whplyw berylu, magnezu, kadmu, boru, fosforu, antymonu i 
bizmutu na wlasnosci mechaniczne miedzi, K.WESOLOWSKI. 
Archiwum Hutnictwa v 4 n 3 1959 p 183-218. Influence of Be, 
Mg, Cd, B, P, Sb, and Bi on mechanical properties of copper ; 
marked deterioration of workability and of tensile and plastic 
properties of binary Cu based alloys occurs when 3.5% Be, 
1% Meg, 2% Cd, B, 0.5% P, 0.1% Sb and 0.1% Bi are 
exceeded; alloy properties depend on solid solubility of these 
elements in Cu. 

Optical Properties. Optical Properties of Copper, S.ROBERTS. 
Phys Rev v 118 n 6 June 15 1960 p 1509-18. Measurement of 
optical properties of solid Cu in range 0.365 to 2.5u at 90, 
300 and 500 K; data on real and imaginary parts of complex 
index of refraction and of complex dielectric constant; devi- 
ations from simple theory of free electron model. 


Polishing. See Polishing. 
Protective Coatings. See Protective Coatings. 
Rolling. See Rolling Mill Practice—Nonferrous Metal. 


Standards. Nickel-Copper Alloy Castings. Brit. Standards 
Instn—Brit Standard n 3071 1959 11 p. Standard specifies re- 
quirements for NA 1 nickel copper castings (1% silicon) ; 
NA 2 nickel copper castings (2.75% silicon); NA 3 nickel- 
copper castings (4% silicon). 

Testing. See also Metals Testing. 


ASTM Standards on Copper and Copper Alloys. Sponsored 
by ASTM Committee B-5 on Copper and Copper Alloys, Cast 
and Wrought. Am Soc Testing Matls, Philadelphia, Pa, Dec 
1959 720 p, $7.50. Standards cover cast and wrought copper 
and alloys, nonferrous materials for electrical conductors, 
specifications on nonferrous metals and alloys for primary 
forms of copper, zinc, lead, and nickel used in copper alloy 
products; methods of test and recommended practices ap- 
plicable; copper alloy ingots and castings also covered. 

Untersuchung von Gefuege und Haerte sauerstofffreien Kup- 
fers waehrend der  Rekristallisation, H.BORCHERS, J. 
GUMPER. Metall v 13 n 11 Nov 1959 p 1010-16. Investigation 
of structure and hardness of oxygen-free copper during re- 
crystallization; data obtained on 0.5-mm sheet after 0 to 95% 
deformation by rolling followed by annealing 2 sec to 1 hr in 
salt baths at 200-1000 C are collected in tables and plotted 
as recrystallization diagrams. 23 refs. 

Welding. See Welding, Electric Are—Copper Alloys. 

COPPER BERYLLIUM ALLOYS. See Copper and Alloys— 
Aging; Metals and Alloys—Fatigue. 

COPPER CADMIUM ALLOYS. See Copper Metallography. 

COPPER CASTINGS. See Brass; Bronze; Copper and Alloys 
—Standards; Copper Chromium Alloys; Copper Foundry Prac- 
tice. 

COPPER CHROMIUM ALLOYS 

See also Copper and Alloys. 

Herstellung, Eigenschaften und Verwendung von Kupfer- 
Chromlegierungen, W.NIELSCH. Metall v 13 n 11 Nov 1959 
p 1030-8. Review of production, properties, and uses of cop- 
per chromium alloys; age hardenability; melting and cast- 
ing; properties of cast alloys; cold forming and recrystalliza- 
tion; alloy additions for improving Cu-Cr alloys; effects of 
iron, silicon and silver; application. 42 refs. 

Corrosion. See Copper and Alloys—Corrosion. 
COPPER COATING. See Films—Metallic. 
COPPER COMPOUNDS 


Herstellung und LEigenschaften des Kupferglimmers, K. 
MANN, F.PAWLEK, K.PLIETH. Zeit fuer Erzbergbau u 
Metallhuettenwesen v 12 n 6 June 1959 p 267-72. Production 
and properties of micaceous copper; distribution of antimony 
and nickel in miscibility gap of copper-oxygen system; pro- 
duction and recovery of micaceous copper; chemical composi- 
tion (4 CuO2:4 NiO-:Sb20s), density, melting point and chem- 
ical behavior of copper mica; measurements of crystal lattice; 
practical importance of study. 


COPPER DEPOSITS 


See also Copper Lead Zine Deposits; Copper Mines and 
Mining; Copper Nickel Deposits; Copper Zinc Deposits ; Geo- 
chemistry—Copper and Lead; Ore Deposits. 


British Columbia. New Woodgreen Operation, F.H.STEPHENS. 
Western Miner & Oil Rev v 33 n 6 June 1960 p 36-9. Claims 
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are underlain by limestone, chert and quartzite that have 
been intruded by granodiorite; major orebody is semicircular 
skarn deposit adjacent to intrusive; ore reserves are 1,800,000 
tons grading 1% copper and $1.50 in precious metals ; open 
pit mining is employed; mill is divided into erushing plant 
and grinding and flotation section; mill treats 650 tpd with 
1000 tpd rated capacity. 

Chile. Geology of Braden Orebody, Chile, South America, F.H. 
HOWELL, J.S.MOLLOY. Economic Geology v 55 n 5 Aug 
1960 p 863-905. Bedrock near mine consists mostly of exten- 
sive voleanic flows and intercalated terrestrial sediments ; 
most prominent structural feature is Braden Pipe, circular, 
downward tapering hole in volcanics, filled with breccia, and 
surrounded by orebody; hydrothermal metallization was prob- 
ably more or less continuous, but at least five distinct stages 
ean be recognized. 


Geology of El Salvador, W.H.SWAYNE, F.TRASK. Min Eng 
vy 12 n 4 Apr 1960 p 344-8. Porphyry copper deposit is located 
along trend of Great Copper Belt of Chilean Andes; andesitic 
bedded volcanics tentatively assigned to middle and upper 
Cretaceous period are broadly arched, strongly folded, faulted, 
and overthrust; major influence in localizing mineralization 
and alternation effects has been repeated extensive fracturing 
of both intrusives and other host rocks with timely shattering 
and brecciation; secondary enrichment and leached capping. 


Michigan. Amygdule Mineral Zoning in Portage Lake Lava 
Series, Michigan Copper District, R.E.STOIBER, E.S.DAVID- 
SON. Economic Geology v 54 n 7, 8 Nov 1959 p 1250-77, Dec 
p 1444-60. Higher stratigraphic horizons lie within prehnite 
zone and lower horizons, within epidote and quartz zone; 
copper concentrations are commonly near boundary of quartz 
zone; amygdaloid deposition temperatures, determined by in- 
clusion thermometry, reach maximum of 360C; this indicates 
temperature gradient of greater than 2C per 100 ft at time 
of deposition, indicating that fluids of hydrothermal charac- 
ter deposited native copper. 


White Pine Copper Deposit, W.S.WHITE, J.C.WRIGHT. 
Economic Geology v 55 n 2 Mar-Apr 1960 p 402-10. Discussion 
by W.S.WHITE of paper indexed in Engineering Index 1955 
p 224 from Nov 1954 issue. 


New Brunswick. Copper-Skarn Mineralization in Northern 
New Brunswick, C.G.CHERITON. Can Min J v 81 n 4 Apr 
1960 p 99-101. Area in northern New Brunswick indicated as 
prospect for possible disseminated copper mineralization in 
skarn deposit; structure of region appears to consist of com- 
plex intrusive in series of carbonates and quartzites with 
peripheral skarn development; magnetic and induced polariza- 
tion method of prospecting is advocated. 


Northern Rhodesia. Petrology of Some Rhodesian Copperbelt 
Orebodies and Associated Rocks, A.D.DARNLEY. Instn Min 
& Met—Trans v 69 pt 4 1959-60 Jan 1960 p 137-73, (discus- 
sion) pt 7 Apr p 371-98, pt 9 June p 540-69, pt 12 Sept p 
699-719. Ore bodies are considered to be of hydrothermal 
origin, derived from unexposed magmatic source; evidence 
suggests that introduction of magmatic solutions commenced 
penecontemporaneously with deposition of Lower Roan sedi- 
ments and continued throughout period of progressive burial 
and consolidation; conclusions are based on _ geochemical, 
mineralogical, textural and regional considerations. 


Structure of Roan Antelope Deposit, F.MENDELSOHN. 
Instn Min & Met—Trans v 68 pt 6 1958-59 p 229-63, 7 plates, 
(discussion) pt 11 p 519-33, v 69 pt 3 p 134-5, pt 7 p 415-23. 
Deposit lies in synclinal remnant of Katanga system having 
general plunge of 10° west; folding becomes tight and com- 
plicated in west; fabric of each fold is related to its fabric 
axes, while that of deposit as whole is related to regional or 
tectonic axes; procedures used in solving structural problems. 


Northern Rhodesia-Belgian Congo. How Copperbelt Orebodies 
Were Formed, W.S.GARLICK. S African Min & Eng J v 71 
n 3506 Apr 15 1960 p 903-10. Geological history of copperbelt 
ore bodies is dated between 600 and 1000x10° yr by uranium 
methods; evidence of transgression in Katanga province; dep- 
osition of copper sulphides on sea floor; folding of Katanga 
basin sediments; mobilization and redeposition of ores due to 
folding and fracturing; leaching of copper into soil under 
conditions of later humid climate. 


Ontario. Geology of Geco Mine, W.L.BROWN, R.C.E.BRAY. 
Can Min & Met Bul v 53 n 573 Jan 1960 p 3-11. Granular 
quartzite now altered to quartz muscovite schist is host rock 
of Geco orebody; S-shaped drag fold plunges east at 8B°; 
strike fault slices fold and displaces pegmatites of schist ; 
fault breccia is replaced by pyrite and pyrrhotite; chaleopy- 
rite replaced lower part of massive sulphides; diabase dikes 
are younger than mineralization. 


Philippine Islands. New Copper Discovery May Make Big 
Philippine Mine, G.O.ARGALL, Jr. Min World v 22 n 9 Aug 
1960 p 28-9. Copper and manganese deposit is located on east 
central Luzon; drilling apparently shows two distinct copper 
bodies ; high grade ore near surface and larger, lower grade 
is in underlying zone; area appears to be silicified dome 
or stock with three known manganese deposits forming halo 
above copper; rocks are altered basic volcanics. 


COPPER DEPOSITS—Continued 
Notes on Geology of Agusan Copper Prospect Esperanza, 
Agusan, A.G.GONZALES. Philippine Geologist Vv 14 n 1 Mar 
1960 p 17-20. Some favorable beds are mineralized with metal- 
lic copper; mineralization seems partial to red zones in 
basalt series which are tentatively identified as weathered 
tops of flows; affinity of copper to red bands may be due to 
greater permeability of these zones or to some minute chemi- 
cal differences produced by weathering; copper arsenide min- 
erals and abundant zeolitic hydrothermal alteration indicate 
primary origin. ; 
Quebec. New Discoveries at Chibougamau, C.H.TAYLOR. Min 
J v 255 n 6527 Sept 23 1960 p 334-5. Surface exploration un- 
covered mineralized area and preliminary examination indi- 
cated possibilities of 100 ft wide zone yielding average of 1% 
copper with higher grade sections occurring within zone ; 
in northwest corner of Norbeau Mine quartz vein was dis- 
covered which carries from 0.01 oz to as high as 0.54 oz gold 
per ton; widths of vein range from 1% ft to 5 ft in seven 
trenches, opened along length of some 200 ft. 


Soviet Union. K metodike geokhimicheskikh poiskovy mednokol- 
chedannykh mestorozhdenii na yuzhnom Urale, M.A.GLA- 
ZOVSKAYA, Sovetskaya Geologiya v 2 n 8 Aug 1959 p 126-48. 
Method of geochemical prospecting for chalcopyrite in south- 
ern Urals; coordinated study of chemical composition of rocks, 
weathering crusts, ground waters, loose drift, soils and vege- 
table ash; four types of secondary dispersion halos have been 
distinguished according to mode and place of their origin; 
importance of taking into account physical-geographical con- 
ditions determining geochemistry of landscapes. 


K voprosu o zakonomernostyakh razmeshcheniya medno- 
kolehedannykh mestorozhdenii Severnogo Kavkaza, N.S. 
SKRIPCHENKO. Geologiya Rudnykh Mestorozhdenii n 2 
Mar-Apr 1960 p 7-19. Problem of regularities in distribution 
of copper sulphide deposits of northern Caucasus; deposits of 
Kizilkol and Beskes are compared; first deposit is emplaced in 
unaltered effusives, while second is enclosed in dynamometa- 
morphic effusives; it is concluded that both deposits are close 
in time of formation. 


Medenosnost vostochnoi chasti Udokanskogo khrebta, M.E. 
BERDICHEVSKAYA, A.M.LEITES. Razvedka i Okhrana 
Nedr v 26 n 1 Jan 1960 p 13-18. Copper mineralization in 
eastern part of Udokan Range; cupriferous sandstones and 
siltstones are associated with Udokan series of Lower Pro- 
terozoic age and represent metamorphosed red beds; this 
deposit has much in common with cupriferous sandstones of 
Northern Rhodesia and Congo, Dzhezkazgan in Soviet Union, 
and Northern Spain. 


Metamorfizm kolchedannykh rud mestorozhdeniya Levikha 
(Srednii Ural) u kontaktov a daikoi avgitovogo porfirita, 
V.P.LOGINOV. Geologiya Rudnykh Mestorozhdenii n 3 May- 
June 1960 p 49-62. Metamorphism of sulphide ores of Levikha 
deposit (Middle Urals) at contacts with dike of augite por- 
phyrite; field observations compared with experimental data; 
it is concluded that alteration within orebody is result of 
thermal influence of dike. 


O metodike poiskov skrytykh kolchedannykh zalezhei na 
Urale, M.N.AL’BOV, P.P.ZHELOBOV. Razvedka i Okhrana 
Nedr v 26 n 2 Feb 1960 p 43-5. Method of prospecting for 
blind copper sulphide orebodies in Urals; geomorphological 
character of relief and microrelief of area as guide to con- 
cealed ore bodies; application of metallometric survey of dis- 
persion halos. 


Vzaimootnosheniya zhil’nykh porod s kolehedannymi rudami 
i nadrudnymi tolshchami na Buribaevskom mestorozhdenii, 
L.D.KURSHAKOVA. Sovetskaya Geologiya v 3 n 5 May 
1960 p 61-73. Dike rocks of Buribaev deposit and their relation 
to sulphide ores and overlying beds; volcanic nature of quartz 
and quartz-bearing albitophyre dikes is established; copper 
sulphide impregnation in albitophyre dikes shows peculiar 
composition and is result of two stages of metasomatic 
mineralization manifested after intrusion of dikes; sulphide 
related to second mineralization stage differs from ore-form- 
ing variety. 

Vermont. Structure and Rock Alteration at Elizabeth Mine, 
Vermont, P.F.HOWARD. Economic Geology v 54 n 7, 8 Nov 
1959 p 1214-49, Dee p 1414-43. Deposit is concordant orebody 
lying within medium to high-grade metamorphic rocks of 
Gile Mountain formation believed to be Ordovician in age; 
ore is localized in fold positions and on straight limbs be- 
tween fold positions; major ore control was crushed and 
folded contact of thick competent amphibolite beds with in- 
competent schists interbedded with quartzites; ore consists of 
massive and disseminated sulphides, principally pyrrhotite 
and chalcopyrite. 

COPPER FOUNDRY PRACTICE 


See also Bronze Foundry Practice; Copper Chromium Al- 
loys; Foundry Practice; Furnaces, Melting—Electric. 


Brass and Bronze Industry Fights Wa Back A 
SCHAUM, Modern Castings v 38 n 3 Sept 1960 p 89-6, Critt 
eal appraisal of steady 10-yr decline in demand for brass and 
bronze castings; four important areas covered are: what's 
wrong with brass and bronze casting business; how new tech- 
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nology is helping; new applications for copper base castings; 
and improving today’s competitive position. 

Die Herstellung druckdichter Gusstuecke aus Kupferlegie- 
rungen, E.BRUNHUBER. Giesserei v 47 n 14 July 14 1960 p 
371-7. Production of pressure-tight copper alloy castings; 
factors determining suitability of Cu-base alloys for use in 
gas-tight and liquid-tight castings; special importance of 
shrinkage behavior, hydrogen absorption, reaction between 


metal and mold; recommended alloy compositions, melting 
and foundry practice. 
Erstarrungsablauf von Kupfer-Zinn-Legierungen, W.PAT- 


TERSON, S.ENGLER, G.DIETZ. Giesserei (Technisch-Wissen- 
sehaftliche Beihefte) n 29 July 1960 p 1617-24. Solidification 
of copper tin alloys; thermal analysis of solidification of high 
purity copper and 7 alloys with 1-24% Sn in sand and perma- 
nent molds; results are used to explain mechanism of solidifi- 
cation, to interpret literature data on macropiping, and to 
formulate rules for feeding of Cu-Sn alloy castings. 23 refs. 


Gating Copper Alloy Castings, R.W.RUDDLE. Foundry v 
87 n 12 Dee 1959 p 72-8. Current thinking and results of re- 
cently conducted research summarized; gating system require- 
ments ; effect of alloy; design of different gating systems and 
their performance with various alloys. 


L’emploi des plastiques pour la réalisation des modéles et 
boites a noyaux, J.VINCENT. Fonderie n 166 Nov 1959 p 
477-83. Application of plastics to production of patterns and 
core boxes; 3 yr experience of French brass and bronze 
foundry with use of resin described; operational and cost 
aspects in manufacture of water taps and faucets; advantages 
and disadvantages. 


Non-Ferrous Melt-Quality Tests. Brit Foundryman v 53 pt 
3 Mar 1960 p 120-8. Final report of sub-committee TS 45 of 
technical council; application of reduced-pressure test to 
copper base alloys; suitability of test for use on foundry floor 
with particular reference to time factor and ease of assess- 
ment of results; sensitivity and reliability of test; further 
work on ultrasonic testing reported. 

Risering Copper Alloy Castings, R.W.RUDDLE. Foundry v 
8n 1 Jan 1960 p 78-83. Modes of freezing and effect of al- 
loying discussed in relation to feeding of copper alloy cast- 
ings; determining riser size, shape, and feeding range for 
groups of alloys. 


COPPER GALLIUM ALLOYS. See Metallography. 
COPPER GERMANIUM ALLOYS. See Copper Metallography ; 


Metallography. 


COPPER GOLD ALLOYS 


See also Brass—Corrosion; Gold Copper Alloys; Thermo- 
electricity. 

Effects of Cold Work on Alloy CusAu, J.B.COHEN, M.B. 
BEVER. Met Soc of AIME—Trans v 218 n 1 Feb 1960 p 
155-65. Changes in properties of polycrystalline CusAu investi- 
gated as functions of strain in wire drawing and rolling; 
properties studied were energy content, electrical resistivity, 
strength properties, and some structural features which could 
be determined by X-ray diffraction. 58 refs. 


Grain-Boundary Energies in Gold-Copper Alloys, J.E.HIL- 
LIARD, M.COHEN, B.L.AVERBACH. Acta Metallurgica v 8 
n 1 Jan 1960 p 26-31. Ratio of grain boundary to surface 
energy determined as function of composition in Au-Cu sys- 
tem; average grain boundary to surface energy ratios obtained 
from interferometric measurements are 0.25, 0.28, 0.34, 0.42, 
0.37, and 0.36 at 0, 20, 40, 60, 80, and 100 at.% copper, re- 
spectively; existing data for surface energies yield 370, 320, 
310, 390, 430 and 590 erg cm~-, respectively, for absolute grain 
boundary energies; estimate made of minimum number of 
atoms required at grain boundary to accommodate calculated 
absorption. 


Lattice Parameter and Resistivity Study of Order in Alloy 
CuAuz, P.WRIGHT, K.F.GODDARD. Acta Metallurgica v 7 n 
12 Dee 1959 p 757-61. Previous result obtained by J.M. 
COWLEY concerning ordered resistivity temperature curve 
for ‘quenched alloy has been confirmed by resistivity measure- 
ments “at temperature’, and also by studying change in lat- 
tice parameter with degree of order. 


X-Ray Study of Kinetics of Ordering in AuCu, J.L. 
O’BRIEN, G.C.KUCZYNSKI. Acta Metallurgica v 7 n 12 Dec 
1959 p 803-6. Kinetics of disorder-to-order transformation in 
AuCu studied by X-ray powder patterns; it has been found 
that transformation occurs by nucleation and growth of 
ordered domains in disordered matrix; degree of order in 
newly formed domains is close to but less than equilibrium 
value. 


COPPER INDIUM ALLOYS 


Formation and Dissolution of Widmanstaetten Structures 
in Hypereutectoid Copper-Indium Alloy, J.A.STREET, er, 
AARONSON, C.W.SPENCER. Inst Metals—J v 88 pt 8 Apr 
1960 p 381-4. Structures formed during precipitation of pro- 
eutectoid delta from beta in copper-32.3 wt.-% indium alloy 
consist of needle- and plate-shaped aggregates of many smaller 
crystals whose morphology often bears little resemblance to 


COPPER INDIUM ALLOYS—Continued 


that of aggregate structures built up from them; these 
aggregates appear to be formed by “sympathetic nucleation” 
of delta crystals at beta/delta boundaries at rates which 
depend upon orientation of these boundaries ; Widmanstaetten 
delta structures dissolve almost as rapidly as they form. 


COPPER INGOTS. See Copper and Alloys—Continuous Cast- 
ing. 
COPPER IRON ALLOYS 
See also Magnetic Materials. 


Precipitation Processes in Copper-Rich Copper-Iron Alloys, 
A.BOLTAX. Met Soc of AIME—Trans v 218 n 5 Oct 1960 p 
812-21. On furnace cooling of Cu-Fe alloys, two distinct states 
in precipitation process were detected, one occurring above 
and other below 850 C; kinetics of precipitation from 
quenched alloys were studied between 200 and 700 C; reac- 
tion appears to be consistent with concept of nucleation of 
precipitate particles at dislocation loops formed by clustering 
of quenched-in vacancies. 40 refs. 


COPPER LEAD ZINC DEPOSITS 


Ontario. Geology of Willroy Mines Base Metal Deposits, P.D. 
TIMMS, D.MARSHALL. Geol Assn Canada—Proe v 11 Dec 
1959 p 55-65. Replacement type copper-zine sulphide bodies 
occur in Keewatin metavoleanics and sediments surrounded 
by Archean granite gneiss and migmatite; principal metals 
are zine and/or copper with variable subordinate amounts of 
lead, silver, and gold. 


Saskatchewan. Base Metal Mineralization Associated with Peg- 
matite, Northern Saskatchewan, A.R.BYERS. Geol Assn Can- 
ada—Proc v 11 Dec 1959 p 81-8. Chalcopyrite and sphalerite 
occur intimately associated with lenses and sills of high tem- 
perature, replacement-type pegmatite in biotite-garnet and/or 
hornblende garnet gneisses of amphibolite-granulite facies; 
primary sulphide minerals also include pyrrhotite, pyrite, 
and galena; temperature of formation is at least 550 C; 
deposit is considered to represent end phase of period of 
granitization, metasomatism, and pegmatization. 


COPPER LEAD ZINC ORE TREATMENT 


Three Way Separation. Min World v 22 n 2 Feb 1960 p 80-3. 
Idarado makes flotation separation of copper, lead, and zinc 
at Pandora mill, Colorado, using 18 different flotation rea- 
gents; highlights include depressing zine and iron to make 
bulk copper-lead flotation concentrate, depressing copper and 
taking it off lead-copper separation cells as tailing and float- 
ing zine from copper-lead concentrate tailing to make zinc 
concentrate. 


COPPER MANGANESE ALLOYS 
See also Copper and Alloys; Manganese Copper Alloys. 


Untersuchung der Nahordnungseinstellung etc, E.SCHEIL, 
W.NORMANN. Zeit fuer Metallkunde v 51 n 3 Mar 1960 p 
165-71. Investigation by adiabatic high temperature calorim- 
eter of short-range ordering in copper manganese alloy (23.1 
at.-% Mn) ; by specific heat (at 20-570 C) and magnetic meas- 
urements two mechanisms of ordering were observed; activa- 
tion energies indicate vacancy migration and diffusion of Mn 
in Cu; paramagnetic susceptibility and heat content were 
found to be linear measures of degree of short-range ordering. 


COPPER METALLOGRAPHY 


See also Brass; Bronze; Copper and Alloys; Copper Gold 
Alloys; Copper Indium Alloys; Copper Iron Alloys; Copper 
Manganese Alloys; Copper Nickel Alloys; Copper Nickel 
Tantalum Alloys; Copper Titanium Alloys; Metallography. 


Aetzfiguren in stark verformtem Kupfer und Alpha-Messing, 
G.BASSI. Zeit fuer Metallkunde v 50 n 12 Dec 1959 p 716-20. 
Etch patterns in copper single crystals and polycrystalline 
a-brass after strong plastic deformation; two types of defor- 
mation bands were observed in Cu; strain markings on brass 
increased with Zn content (5.6-30.3%) and annealing tempera- 
ture; interpretation by D.KUHLMANN-WILSDORF’s theory 
indicates mechanism of stress corrosion of a-brass. 


Annealing Anisotropy of Severely Rolled Copper Strip, E. 
HIROSAWA, M.OKAWA. Sumitomo Light Metal Tech Reports 
vy 1n 3 July 1960 p 87-44. Effects of final rolling reductions 
and annealing temperatures on anisotropy were studied for 
tough pitch copper, OFHC copper and phosphorus deoxidized 
copper; results analyzed. (In Japanese with brief English 
abstract). 


Application of Rowland Mechanism to Problem of Nuclea- 
tion of Secondary Crystals in Cube-Texture Copper, C.A. 
VERBRAAK. Acta Metallurgica v 8 n 2 Feb 1960 p 65-70. 
Experimental evidence presented showing that growth of 
large secondary crystals with Kronberg and Wilson orienta- 
tions is preceded by formation of crystals with orientation 
4111$ (112) during secondary recrystallization of heavily 
twinned cube-texture copper; nucleation of these crystals is 
explained with aid of Rowland lattice model; crystals with 
Kronberg and Wilson orientations are first and second order 
twins of initially formed {111} (112) crystals. 


Development of Facets, Spirals, and Etch Pits on Copper 
Crystals by Heating to High Temperatures in High Vacua, 
F.W. YOUNG, Jr, A.T.GWATHMEY. J Applied Physics y 31 
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n 2 Feb 1960 p 225-30. Single crystal spheres of OFHC and 
99.999% copper were heated to temperatures of 950 to 1075 Cc; 
evaporation of Cu from OFHC crystals resulted in formation 
of (111), (110) and (100) facets over large areas around re- 
spective poles; when heated in Cu cup, number of pits formed ; 
for pure crystals, (111) and (100) facets formed over small 
areas around respective poles; impurity effect on facet size. 


Development of Strain Markings in Copper and Alpha- 
Brass: Some Effects of Deformation Temperature, M.HA- 
THERLY. Inst Metals—J v 89 pt 2 Oct 1960 p 60-4. Effects 
of deformation temperature (between —183 and 800 C) on 
development of markings determined ; regular relationship be- 
tween zine content, deformation temperature, and micro- 
structure noted: deformation markings associated with strain- 
ing in normal hot working range are compared with those 
oceurring at lower temperatures. 


Discontinuous Mode of Dissolution of B Phase Precipitate 
into a Cu-Cd Solid Solutions, M.S.SSULONEN. Acta Metal- 
lurgica v 8 n 10 Oct 1960 p 669-76. Discontinuous mode of 
process occurs by formation of dissolved regions, nearly 
simultaneously, at all matrix grain boundaries and growth of 
regions, at time independent rate, into grain interiors ; 
activation energy for growth resulting in complete dissolution 
is 21 keal/g at., which, together with some other data, suggests 
that process is controlled by grain boundary diffusion along 
transformation front. 


Dislocation Loops in Neutron-irradiated Copper, J.SILCOX, 
P.B.HIRSCH. Philosophical Mag v 4 n 48 Dee 1959 p 1356-74. 
Electron microscope studies of dislocation loops formed in 
Cu irradiated with neutrons at 35 and 60-100 C; at small 
radiation doses, many defects are small regions of strain; 
at larger doses, large proportion of defects are loops; dis- 
cussion of stability of loops, behavior on annealing and radia- 
tion hardening. 49 refs. 


Effect of Electron Irradiation and Subsequent Thermal 
Treatment on Young’s Modulus of Copper, A.SOSIN, L.L. 
BIENVENUE. J Applied Physics v 31 n 2 Feb 1960 p 249-52. 
Measurements of Young’s modulus of copper following high 
energy electron irradiation and subsequent heat treatment 
are reported; results show three separate recovery stages be- 
tween —190 and +100 C; observed increases can be interpreted 
on basis of dislocation pinning model. 


Effect of Grain Boundary Migration on Formation of Inter- 
crystalline Voids During Creep, C.W.CHEN, E.S.MACHLIN. 
Met Soe of AIME—Trans v 218 n 1 Feb 1960 p 177-9, (dis- 
cussion) n 6 Dee p 1125-8. Results of investigation indicate 
that grain boundary migration minimizes or even prevents 
void formations; this effect gives rise to abnormally high 
ductility and transcrystalline mode of fracture observed in 
copper at high temperatures. 


Evidence for Dislocation Reactions in Copper, F.W.YOUNG, 
Jr, T.S.NOGGLE. J Applied Physics v 31 n 3 Mar 1960 p 604- 
6. Observations of slip lines and etch pits at dislocations on 
copper crystal hardened by neutron irradiation and deformed 
by bending are interpreted in terms of dislocation reactions ; 
effects observed here seen only on hardened crystals. 


Evolution of Textures in Fee Metals—1. Alloys of Copper 
with Germanium and Tin, Y.C.LIU, R.H.RICHMAN. Met 
Soc of AIME—Trans v 218 n 4 Aug 1960 p 688-99. Effects of 
Ge and Sn on deformation and recrystallization textures of 
copper have been explored within copper-rich terminal solid 
solutions; addition of solute to copper produces change in 
deformation texture from copper type to 70:30 brass type; 
this transition has been measured quantitatively; types and 
proportions of recrystallization components determined as 
function of composition; correlation of these components with 
specific deformation components discussed. 


Grain-Boundary Sliding in Copper Bicrystals, J.INTRATER, 
E.S.MACHLIN. Inst Metals—J v 88 pt 7 Mar 1960 p 305-10. 
Sliding occurred within very narrow zone and differed markedly 
in several respects from behavior recorded by previous 
investigators; two different physical phenomena observed 
which act to produce tangential grain displacements along 
common boundary, namely grain boundary sliding, and grain 
boundary zone shear; investigation of both shows that phe- 
nomenon of work softening is responsible for grain boundary 
zone shear; grain boundary sliding was found together with 
zone shear but not vice versa; theory of grain boundary slid- 
ing is presented in which grain boundary migration is rate- 
controlling process. 


Grain Refinement of Copper, G.C.GOULD, G.W.FORM, J.F. 
WALLACE. Modern Castings v 37 n 5 May 1960 p 144-53. As- 
east grain size of electrolytic copper was appreciably refined 
to 0.250mm average grain diameter by addition of lithium and 
bismuth to melt; additions made were 0.50% by weight, but 
much larger percentage of bismuth than lithium was _ re- 
tained; grain refinement was attributed to constitutional 
supercooling produced by these elements; grain refinement by 
solution of considerable amounts of iron in melt before solidi- 
fication was confirmed; numerous other additions to copper 
melts were ineffective in refining cast grain. 23 refs. 


Oxide Nuclei and Dislocations, F.W.YOUNG, Jr. Acta Metal- 
lurgica v 8 n 2 Feb 1960 p 117-23, 2 plates. Crystals of 99.999% 
copper and of copper doped with various impurities were bent 
so as to introduce regular arrays of dislocations, and were oxi- 
dized by three techniques in order to determine if there was cor- 
respondence between dislocations and oxide nuclei; for crystals 
doped with Te or with Sn, and for crystals of OFHC copper 
it was found that nuclei were formed at dislocations; for 
99.999% copper and for copper doped with Si there was no 
correlation between oxide nuclei and dislocations. 


Relaxation of Dislocations in Copper, P.G.BORDONI, M. 
NUOVO, L.VERDINI. Nuovo Cimento v 14 n 2 Oct 16 1959 p 
273-314. Frequency and attenuation of standing waves are 
measured in polycrystalline copper in frequency range between 
1.8 ke and 6.5 Me as function of temperature from 60 to 
300 K; height of attenuation peaks is compared with total 
relaxation exhibited by frequency vs temperature curves; 
effects of heat treatments are also investigated. 


Structure of Sulphide Layers on Copper, Y.N.TREHAN. 
Indian Inst Metals—Trans v 12 Dee 1959 p 387-95. Electron 
diffraction study of sulphide films formed on single crystal and 
polycrystalline copper specimens by reaction with sulphur vapor 
in vacuum or in inert atmosphere is reported; new cubic 
copper sulphide has been observed in initial layers formed on 
Cu (110) face; three distinet stages of crystal growth have 
been recognized in growth of sulphide layers in copper 
sulphur reactions. 


Temperaturabhaengigkeit der Verfestigung von Kupfer- 
Einkristallen oberhalb 78 K, J.DIEFHL, R.BERNER. Zeit fuer 
Metallkunde v 51 n 9 Sept 1960 p 522-35. Temperature depend- 
ence of strain hardening of copper single crystals above 78 K; 
contribution to theory of strain hardening of metals; investi- 
gation showing effect of temperature change (78-400 K) on 
shear stress vs shear strain curves, and on flow stress of metals 
ror hardened to different degree; discussion of results. 38 
refs. 


Ueber den Aufbau des Systems Kupfer-Kadmium-Zinn, E. 
GEBHARDT, G.PETZOW. Zeit fuer Metallkunde vy 50 n 11 
Nov 1959 p 668-77. Constitution of copper cadmium tin sys- 
tem; determination by thermal analysis and microscopic 
and X-ray investigations of melting point isotherms, four- 
phase reactions, and phase boundaries; isothermal sections 
at 500 and 600 C, temperature-concentration diagrams; se- 
quence of reactions in ternary system plotted schematically. 


Ueber die Beeinflussung der Rekristallisation und Erholung 
von Reinstkupfer durch Beimengungen, W.DAHL, J.GEISS- 
LER. Zeit fuer Metallkunde v 51 n 7 July 1960 p 421-32. 
Effect of additions (of trace elements and larger amounts) 
to high purity copper (99.997%) on recrystallization and 
recovery; mechanism of recrystallization was found to be 
governed by vacancy diffusion (i.e., its low activation energy 
increases with increasing alloy additions) ; this is in variance 
with mechanism established for aluminum; mechanical re- 
covery is not pronounced in Cu. 26 refs. 


COPPER METALLURGY 


See also Copper Ore Treatment; Flue Gases—Treatment ; 
Metallurgy; Ore Roasting; Powder Metallurgy—Copper Alloys. 


Copper Matte Smelting: influence of Charge Composition 
Upon Heat Requirement, G.L.EVANS. Instn Min & Met— 
Trans v 69 pt 5 1959-60 Feb 1960 p 201-9, (discussion) pt 8 
1959-60 p 467-83. Estimate of heat required to smelt unit 
weight of reverberatory furnace charge may be made on basis 
of weights of various products arising from charge, and their 
respective heat contents; it is shown how heat requirement 
per unit weight of charge can be predicted for two quite 
different charges smelted by combustion of pulverized coal. 


Determination of Molybdenum and its Application in Hy- 
drometallurgy of Copper, H.R.SKEWES. Australian J Applied 
Science v 10 n 4 Dec 1959 p 464-9. Method for determination 
of microgram amounts of molybdenum (1-25 wg) in presence 
of large excess of copper based on chloroform extraction of 
Mo as a-benzoinoxime complex; after removal of organic 
fraction, Mo is determined photometrically as green Mo-dithiol 
complex; reproducibility of method is within 0.2 ug over 
range of 1.0-25 wg Mo. 


Development of Modern Copper Smelting—1960 Extractive 
Metallurgy Division Lecture, C.R.KUZELL. Met Soe of AIME 
—tTrans v 218 n 4 Aug 1960 p 578-84. Ancient metallurgy of 
copper; Renaissance period in copper smelting; 19th century 
developments ; advances in last 60 yr; future prospects. 


Die Ofen-Oxydationsleistung und ihr Einfluss auf die 
Schmelztechnik von Kupferlegierungen, E.BRUNHUBER. Ra- 
dex Rundschau n 8 June 1960 p 123-7. Furnace oxidation 
capacity and its influence on melting of copper alloys; oxidiz- 
ing melting process; hydrogen-oxygen equilibrium; charge of 
oxygen and rate of oxidation; capacity of furnace oxidation 
page ree additions ; oxidizing firing; loss of metal through 
oxidation. 


Effect of Impurities on Copper Anode Potential, Y.UMETSU, 
S.SUZUKI. Min & Met Inst Japan—J v 75 n 858 Dee 1959 
p 1118-21. Anode potential may be raised and time to become 
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COPPER METALLURGY—Continued 


passive state shortened with increase of sulphur content; 
lead forms PbSO: slime and its effect on anode potential is 
similar to that of sulphur; behavior of oxygen is complicated; 
at low bath temperature anode potential depends on oxygen 
content, but at high bath temperature it is influenced by other 
factors, such as current density. 


El Salvador—Plant. Min Eng v 12 n 4 Apr 1960 p 356-70, 
370-D, 371-3. Following group of papers include: Plant Con- 
struction and Procurement of Supplies, S;CARPENTER, 357- 
8; Introduction to Metallurgical Operations, L.O.FINES, 359; 
Crushing Plants, E.F.RAFFO, 361-4; Concentrator, L.O. 
FINES, A.H.SKOUBOE, H.G.DWYER, 365-70; Molybdenum 
Plant, J.S.OPKINS, I.HAUSER, 370A-B; Concentrate Han- 
dling, J.P.MANNING, 370C, 370D, 371; Smelter, P.K.ALDOUS, 
372; Metallurgical Operations, L.O.FINES, 373. 


Electrolytic Refining of Copper, P.C.LOCKYER, R.R.NEL- 
LER, Metal Industry v 96 n 5, 6, 7 Jan 29 1960 p 88-92, Feb 
5 p 110-14, Feb 12 p 129-30, 134. Plant and processes at 
Mufulira, Northern Rhodesia. Jan 29: Tankhouse building; 
equipment; direct current leakage; boilers and process steam; 
power supply. Feb 5: Five main groups of impurities in 
electrolytic refining of copper in acid electrolyte. Feb 12: 
Distribution of impurities. 


Extraction of Copper and Silver by Segregation Process in 
Peru, F.POLLAND, M.E.PEASE. Instn Min & Met—Trans 
v 69 pt 12 1959-60 p 687-97. Construction of one ton/hr pilot 
plant to extract copper and silver from low grade ore (1-2% 
Cu, 5-20 oz Ag per metric ton) of Berenguela mine in Peru; 
possibility of applying process for segregation of other metals 
that form volatile chlorides. 


Factors Affecting Copper Reverberatory Furnace Perform- 
ances and Their Influence on Choice of Various Smelting 
Methods, L.R.VERNEY. Instn Min & Met—Trans v 69 pt 5 
1959-60 Feb 1960 p 211-36, (discussion) pt 8 1959-60 p 467-83. 
At smelter of Mufulira Copper Mines, Ltd, improvements in 
smelting result from lowering both moisture and gangue 
contents of concentrate; there is tendency for less efficient 
smelting to be associated with treatment of chalcopyritic 
concentrates as compared with bornitie and chalcocitic concen- 
trates, although to some extent this effect can be overcome 
by adjusting composition of nonsulphide portion of furnace 
charge. 

Investigation of Copper Smelting by Converter Using Oxy- 
gen-Enriched Air, T.TSURUMOTO. Min & Met Inst Japan 
—J v 75 n 858 Dec 1959 p 1105-12. Experiments conducted for 
1 yr prove that copper smelting using oxygen-enriched air, 
reduces smelting costs and improves yield, and offers other 
advantages over conventional blast furnace smelting. 


Kennecott Opens Baltimore Refinery, J.W.FRANKLIN, 
D.P.EIGO. Eng & Min J v 161 n 3 Mar 1960 p 72-6. Electro- 
lytic copper refinery dedicated in Anne Arundel County, Md, 
is designed to process 16,500 tons of refined copper per mo; 
equipment includes two 400 ton batch operated furnaces using 
metal clad basic brick of standard size for walls, and silica 
brick for floors; molten copper is delivered to 16 mold casting 
wheel at about 2000 F and east into Baltimore-lug type 
anodes; filowsheet. 

Magamp Improves Anode Casting at Inspiration, H.W. 
LYDICK, C.B.RISLER. Eng & Min J v 161 n 5 May 1960 
p 102-4. New and entirely static regulating system insures 
smooth surfaced anodes in casting wheel; automatic stepless 
acceleration and deceleration and accurate wheel positioning 
are among advantages offered by system, which uses magnetic 
amplifier type regulator on adjustment voltage drive; jogging 
of wheel has also been eliminated. 


New Layout Streamlines Copper Refining, R.A.LABINE. 
Chem Eng v 67 n 6 Mar 21 1960 p 184-7. Basie electrorefining 
process as used by Kennecott Refining Corp, Baltimore, Md; 
modern materials handling equipment; use of straddle carriers, 
conveyors and automatic machinery to eliminate many tradi- 
tional hand operations, and cut labor requirements drastically ; 
raw material is 99.4% fire-refined copper blister ; flowsheet. 


Operations at Canadian Copper Refiners Limited, G.BRIDGE- 
STOCK, E.M.ELKIN, S.S.FORBES. Can Min & Met Bul v 53 
n 582 Oct 1960 p 773-87. Plant at Montreal East, Ont, refines 
copper, silver, gold, selenium and tellurium; copper refining 
capacity is 236,000 tons/yr; incoming material is in blister 
cake or anode form; reverberatory and electric furnace prac- 
tices; electrolytic tank house, electrolytes, and sheet produc- 
tion; silver and gold refining; selenium and tellurium plants. 


Production of Copper and Sulphur by Electro-Decomposition 
of Cuprous Sulphide, T.P.HOAR, R.G.WARD. Instn Min & 
Met—tTrans v 68 pt 6 1958-59 p 265-72. Discussion of paper 
indexed in Engineering Index 1958 p 251 from May 1958 
issue. 


Smelter Highlights. Eng & Min J v 161 n 4 Apr 1960 p 
108-11. Principal features of Toquepala plant in Peru include 
right-angle design of plants to promote efficient flow-through 
of materials in process, and extensive use of materials-han- 
dling equipment; capacity of two 34x115 ft reverbs is 650 
tpd of concentrates. 


COPPER METALLURGY—Continued 


Smelting of Copper Ores and Concentrates by Converter 
Using Oxygen-Enriched Air at Hitachi Mine, T.TSURUMOTO. 
Min & Met Inst Japan—J v 76 n 861 Mar 1960 p 179-95. 
Construction program at mine; wet blending is employed as 
preliminary treatment for converter feed ore; air separation 
unit produces oxygen; converter slag is treated by ordinary 
ore dressing process; expansion of two sulphuric acid plants. 


Untersuchungen im System Kupfer-Kupfersulfid, F.JO- 
HANNSEN, H.VOLLMER. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 13 n 7 July 1960 p 313-22. Investigation of system 
copper—copper sulphide; methods of investigation and deter- 
mination of phase boundaries; colorimetric methods of study; 
determination of temperature of smelting of copper and copper 
sulphide; study of capillary copper formation. 


Untersuchungen ueber die Konstitution von Kupferelektro- 
lyseschlaemmen, U.HENNIG, F.PAWLEK. Zeit fuer Erz- 
bergbau u Metallhuettenwesen v 13 n 5 May 1960 p 205-12. 
Investigation of composition of copper electrolysis slurries; 
experiments with chemical and physical methods of separa- 
tion by slurry components; chemical and X-ray investigation 
of slurry components, types of complexes and formation 
possibilities of complexes. 

COPPER MINERALS. See Copper Deposits. 
COPPER MINES AND MINING 
See also Copper Deposits; Copper Ore Treatment. 


Arizona. Christmas Mine Development Proceeds at Fast Pace, 
J.R.BOGERT. Min World v 22 n 6 July 1960 p 28-9. Pyro- 
metasomatic copper ore bodies occur as replacements in meta- 
morphosed Paleozoic limestones which have been cut and 
intruded by dikes and diabase magmas; mineralized areas 
have been cut by many complex faults; principal minerals 
are chalcopyrite, bornite, magnetite and pyrite; secondary 
enrichment is of minor importance; proven ore reserves 
around Christmas mine, Arizona are 20,061,625 tons, aver- 
aging 1.83% copper; 4000 tpd concentrator designed. 


Fast Start at Mission: American Smelting Now Stripping 
2,500,000 Tons a Month. Min World v 22 n 9 Aug 1960 p 
26-7. Mission Project is new copper mine employing over 
500 men to develop open pit mine, build mill and construct 
service area; mill construction and alluvium stripping oper- 
ation will be completed before spring of 1962; stripping of 
2,500,000 tons/mo is done with four shovels with nine cu yd 
dippers; haulage is handled by 21 trucks each of 55 ton 
capacity. 

Geologic Factors Related to Block Caving at San Manuel 
Copper Mine, Pinal County, Ariz, E.D.WILSON. US Bur 
Mines—Report Investigations n 5561 1960 43 p. Principal geo- 
logic factors are structure, rock types, alteration, mineraliza- 
tion, oxidation, and presence of water; systematic fracturing 
governed extent and grade of primary ore mineralization and 
tangibly affects subsidence or ground movement, which extends 
from mine workings to surface because of block caving. 


Open-Pit Copper Mining Methods at New Cornelia Branch, 
Phelps Dodge Corp., Pima County, Ariz., W.R.HARDWICK. 
US Bur Mines—Information Cir n 7938 1960 83 p. Ore body 
is in quartz monzonite; primary ore minerals are chalcopyrite 
and bornite; cycle of operations in open pit mining consists 
of drilling, blasting, loading, hauling, and disposal of ore and 
waste; mined copper ore is crushed, ground and concentrated ; 
concentrates are smelted and copper is cast in anode form; 
flowsheets are included. 


Australia. Expansion Program of Mount Isa Mines Limited. 
Min & Chem Eng Rev v 52 n 9 June 1960 p 48-51. After 1952 
large reserves of copper ore were discovered; program of 
expanded production includes copper mill to treat 240,000 
tons/mo; further expansion of copper smelting includes two 
additional multi-hearth roasters, new reverberatory furnace 
and converters. 


Canada. Survey of Copper Industry in Canada 1958, A.F. 
KILLIN. Canada. Dept Mines & Tech Surveys—Mineral 
Resources Div—Mineral Information Bul MR 37 Oct 1959 108 
p. Location, geology, mining and milling methods, production 
and ore reserves of copper in 1958, by provinces; exploration 
and development, by provinces; consumption, reserves and 
prices of copper. 


Chile. Developing Chuquichamata’s Open Pit Haulage System, 
R.LAURICH. Min Eng v 11 n 11 Nov 1959 p 120-2. Copper ore 
deposit extends north-south to length of 10,000 ft, pit follows 
general configuration of orebody; of 23 benches opened to 
date, 21 are still active; production is 155,000 tons per day, 
of which 42,500 tons is oxide ore, 48,000 tons sulphide ore, 
and 64,500 tons waste; equipment used to load and haul 
ore and waste includes 20 shovels; railroad system has 80 
mi of track, 48 mi of which are electrified with 650-v d-c rail; 
communication system. 


El Salvador Development & Operation. Min Eng v 12 n 4 
Apr 1960 p 339-70, 370A-D, 371-4, 374A-D, 375-8, 378A-B, 379- 
82. Symposium of following papers presented: El Salvador, 
C.E.WEED, 340; History of El Salvador Development, V.D. 
PERRY, 341-3; Geology of El Salvador, W.H.SWAYNE, F. 
TRASK, 344-8; Engineering Control, R.W.PULLEN, 349; 
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Development of El Salvador Mine, H.E.ROBBINS, W.H. 
DUNSTAN, T.H.DUDLEY, L.POLLISH, 350-5; El Salvador 
Plant, W.JURDEN, 356; Plant Construction and Procurement 
of Supplies, S.CARPENTER, 357-8; Introduction to Metal- 
lurgical Operations, L.O.FINES, 359-60; Crushing Plants, E.F. 
RAFFO, 361-4; Concentrator, L.O.FINES, A.H.SKOUBOE, 
H.G.DWYER, 365-70; Molybdenum Plant, J.S.OPKINS, I. 
HAUSER, 370A-C; Concentrate Handling, J.P.MANNING, 
370C-71; Smelter, P.K.ALDOUS, 372; Summary of Metal- 
lurgical Operations, L.O.FINES, 373; Dust Control, Heating, 
and Ventilation, W.S.PEDERSEN, 374-74B; Power System, 
S.F.FRENCH, 374C-5; Process Water and Hydroelectric Plant, 
R.CONSTANTINI, 375-78A; Potable Water Supply, J.P.MAN- 
NING, 378A-B; Townsite, Housing, Transportation, and Wel- 
fare, R.OLSON, S.CHAVEZ, 3879-82. 


El Salvador Mine Will Produce 100,000 Tons of Copper 
Per Year for Free World Supplies. Min World v 22 n 6 May 
1960 p 46-9. Proven reserves of deposit are at least 375 mil- 
lion tons of 1.6% copper; chalcocite is principal mineral 
yielding 50% copper product on concentration; mine layout 
is planned around block caving system which features gravity 
gathering of ore to haulage levels; mill has capacity of 24,000 
tpd; delineation of orebody was difficult due to rugged topog- 
raphy and irregular shape of orebody. 


Conveying. See Copper Mines and Mining—Northern Rhodesia. 


East Germany. Entwicklungstendenz und Leistungsergebnisse 
der Abbaumechanisierung im Kupferschieferbergbau, P.ROL- 
OFF. Neue Huette v 5 n 3 Mar 1960 p 127-36. Trends in 
developments in mechanization of copper schist mining, and 
their effect on output; review of accomplishments in Mansfeld 
district since 1952; 85% mechanization is expected to be 
reached in 1960; plans for future. 


Montana. Anaconda Undertakes Development Program. Min 
Eng v 12 n7 July 1960 p 671-671C. Report on selective mining 
operations at Butte; underground construction; deep level 
mining plan; ventilation and pumping shafts. 


Northern Rhodesia. Mining in Nchanga Open Pit. Min J v 254 n 
6514 June 24 1960 p 738-9. Ore is produced from Nchanga West 
orebody mined from underground, and two opencast workings ; 
open pit orebody has dip of 25-30° and strike of 4000 ft; 
orebody is 60-100 ft thick; 1,000,000 tons or 700,000 cu yd of 
overburden has to be moved every month; bucket wheel excava- 
tor, conveyor system, and mobile stacker installed. 


One Round Cleaned in One Operation. S African Min & 
Eng J v 71 n 35382 Oct 14 1960 p 938-9. Planned length of 
new haulage in copperbelt mine is 6000 ft; operations and 
performance of conveyor; drilling is done with 18 jack ham- 
mers; length of round drilled in 8 ft 9 in.; cleaning, loading 
method, ventilation, and labor. 


Rhodesian Copperbelt Mining Methods. Min World v 22 n 9 
Aug 1960 p 32-5. Central African copper field has produced 
15,000,000 tons of copper and reserves total another 40,000,000 
tons; field comprises great are of crumpled sediments 300 mi 
long and 80 mi wide; mining practices at six producing mines ; 
sublevel and caving methods are used underground; some 
new mines employ circular shaft and Koepe hoists; 80% of 
development is in stope preparation; drilling, blasting, ventila- 
tion and drainage. 


Wheel and Belts Strip Nehanga Pit. Eng & Min J v 161 n 
1 Jan 1960 p 88-9, 112. Bucket excavator used to strip over- 
burden is stripping at rate of 30 tons per min; crawler- 
mounted machine, modification of Kolbe bucket excavator, 
discharges to pit conveyor which in turn feeds to extensible 
13,000-ft long conveyor system handling up to 3000 tons per 
hr at speeds of 800 fpm; waste is ultimately deflected by 
40 ton self-propelled rail-mounted conveyor tripper to 380 ton 
crawler stacker discharging along 3000 ft path to build tailings 
pile 70 ft high. 


Open Pit. See Copper Mines and Mining—Arizona; Copper 
Mines and Mining—Northern Rhodesia. 


Peru. Planning Pit. Eng & Min J v 161 n 4 Apr 1960 p 94-7. 
Map and profile of stripping operation of Toquepala; stripping 
and ore-mining program planned for 10 yr, with 12 mo supply 
of ore on hand at all times; it is expected that ideal system 
at Morenci will be duplicated; blasting, loading and dumping 
operations, 

Toquepala Project Will Yield 150,000 Tons of Copper from 
New Mine, Mill and Smelter. Min World v 22 n 6 May 1960 p 
48-9. Toquepala orebody is mushroom shaped breccia pipe, 
consisting of flat topped, enriched zone of predominant chal- 
cocite progressing downwards to primary chalcopyrite within 
and around main pipe; mineralized brecciated rocks are essen- 
tially complex of diorite; dacite porphyry and others; there 
is no oxide ore; orebody consists of 400 million tons of more 
than 1% copper; crushing plant and flotation mill has capacity 
of 30,000 tpd. 

Spain. Mining of Cupreous Stockwork Ores at Rio Tinto, 
Spain, R.N.PRYOR. Instn Min & Met—Trans v 69 pt 12 
1959-60 p 661-86. Sublevel stoping exploration, and sampling; 
difficulties encountered in block averaging copper values from 
preliminary development and diamond drilling; drilling 
methods, blasting, scraping, and loading methods; good frag- 
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mentation is most important factor in stoping; ventilation, 
haulage, and hoisting; operating costs. 
COPPER NICKEL ALLOYS 
See also Copper and Alloys; Copper and Alloys—Standards ; 
Copper Metallography; Copper Nickel Tantalum Alloys; Cop- 
per Nickel Zine Alloys; Metallurgy. 


Cast 70/30 Cupro-Nickel Inherent Characteristics, B.F. 
SHEPHERD. Modern Castings v 37 n 5 May 1960 p 120-31. 
Notable effect of silicon content on properties found; satisfac- 
tory weldability was obtained with low silicon contents but 
did not produce required tensile properties; use of Cb in 
conjunction with Si created new weldable alloy with mechan- 
ical properties much higher than obtained with silicon alone; 
mechanical properties are markedly affected by cooling rate 
in mold; ductility and Brinell hardness are directly related 
to yield strength regardless of composition and/or acceptable 
heat treatments. 


Determination of Type of Phase Equilibrium Diagram of 
Cu-Ni System in Region of High Temperatures by Means of 
Spectral Analysis—Pt 2, L.S.PALATNIK, A.A.LAVCHENKO, 
A.F.BOGDANOVA, V.E.TERLETSKII. Physies of Metals & 
Metallography v 6 n 3 1958 p 153-7. English translation of 
article indexed in Engineering Index 1959 p 279 from Fizika 
Metallov i Metallovedenie Mar 1958. 

Effect of Oxide Microstructure on Oxidation Kinetics of 
Cu-Ni-Mg Alloys, J.A.SSARTELL, S.H.BENDEL, C.H.LI. Met 
Soe of AIME—Trans v 218 n 5 Oct 1960 p 809-12. Small 
additions of Mg to 62Cu-38 Ni alloy reduce oxidation rates 
drastically between 500 and 850 C; examination of oxide scale 
disclosed continuous network which acts as barrier to diffu- 
sion; this may result from segregation of Mg to alloy grain 
boundaries; oxidation occurs preferentially there because of 
presence of this more active element; to substantiate these 
ideas, homogenized alloys were oxidized; no oxide network was 
produced and oxidation rates were same as for parent 62Cu- 
388 Ni alloy. 

Elastic Constants of Copper-Nickel Alloys, R.E.SCHMUNK, 
C.S.SMITH. Acta Metallurgica v 8 n 6 June 1960 p 396- 
401. Measurements by ultrasonic pulse-echo technique indicate 
that all fundamental elastic constants increase with composi- 
tion in contrast to results previously obtained for solutes to 
right of copper in periodic table; results given may be inter- 
preted as indicating stiffening of short range crystal faces. 

Superparamagnetism, Nonrandomness, and Irradiation Ef- 
fects in Cu-Ni Alloys, F.M.RYAN, E.W.PUGH, R.SMOLU- 
CHOWSKI. Phys Rev v 116 n 5 Dec 1 1959 p 1106-12. Effects 
of neutron irradiation on Cu-Ni alloys in range 17.22 to 46.5% 
Ni measured by means of magnetic susceptibility data; model 
including superparamagnetic effect; irradiation enhanced dif- 
fusion promotes tendency toward segregation in Cu-Ni system 
instead of random solid solution. 

Corrosion. See Copper and Alloys—Corrosion. 

eet aoe NICKEL ALUMINUM ALLOYS. See Copper and 

oys. 

COPPER NICKEL DEPOSITS 

Ontario. Geology of McKim Mine, A.M.CLARKE, P.POTA- 
POFF. Geol Assn Canada—Proe v 11 Dec 1959 p 67-80. 
Medium sized nickel-copper sulphide deposit in Sudbury camp 
occurs as mineralized breccia zone lying between hanging- 
wall norite and foot-wall greenstone and granite; ore zone 
strikes north-easterly, dips 50° northwest, and attains widths 
up to 125 ft; structural controls for ore shoots are proximity 
of norite and “rolls” in its contact with foot-wall rocks where 
ore occurs when dip changes from steep to flat. 

Quebec. Plessis-Lartigue Area, Jonquiere-Kenogami Electoral 
District, L.LACHANCE. Quebec Dept Mines—Mineral De- 
posits Branch—Preliminary Report n 881 1959 6 p, 1 map. 
Area is 100 mi north of Quebee City; major reck types are 
Precambrian granitic gneiss, anorthosite and granite; min- 
eralization occurs in 3500 ft wide zone of alteration along 
granite-anorthosite contact and consists of finely disseminated 
pyrite, chalcopyrite and pyrrhotite; six samples of ore were 
assayed and described; copper is less than 1% in all cases 
and nickel is several tenths of percent. 

Soviet Union. Geologicheskaya struktura zhil’nogo medno- 
nikelevogo mestorozhdeniya Severnogo mysa gory Rudnoi 
(Noril’skii raion), N.S.ZONTOV. Geologiya Rudnykh Mesto- 
rozhdenii n 5 Sept-Oct 1959 p 38-20. Geological structure of 
copper-nickel vein deposits at Severnyi Mys, Gora Rudnaya 
(Noril’sk region); mineralization is genetically associated 
with differentiated gabbrodiabases, especially with bottom part 
of intrusives; veins are affiliated in space with bottoms of 
intrusions and formed when contractional fractures opened 
in gabbro-diabases, as well as when joints opened in under- 
lying rocks. 

Pegmatity osnovnykh porod Monchetundry i svyazannoe s 
nimi sul’fidnoe orudenenie, R.V.KARPOV. Geologiya Rudnykh 
Mestorozhdenii n 5 Sept-Oct 1959 p 74-90. Pegmatites of basic 
rocks of Monchetundra and associated sulphide mineralization ; 
types of pegmatites and rocks from which pegmatites were 
derived; study of dependence between pegmatite dikes and 
associated sulphide mineralization, 
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Stadiinost zhil’nogo medno-nikelevogo orudeneniya massiva 
Nittis-Kumuzh’e-Travyanaya, M.V.DENISOVA. Izvestiya Aka- 
demii Nauk SSSR, Seriya Geologicheskaya v 24 n 9 Sept 
1959 p 23-30. Stages of copper nickel vein mineralization of 
Nittis-Kumuzh’e-Travyanaya massif; analysis of texture and 
structure of ore serves as basis for separation of magnetite, 
pap chortie-Deatlendite; and chalcopyrite stages of mineraliza- 
ion. 


COPPER NICKEL PLATING. See Electroplating. 


COPPER NICKEL TANTALUM ALLOYS 


Alloys of Copper, Nickel, and Tantalum, C.S.SMITH. Met 
Soe of AIME—Trans v 215 n 6 Dee 1959 p 905-9. Solubility 
of tantalum at 1100 C is 0.025% in pure copper, 1.2% with 
20% Ni, and 2.7% with 30% Ni; solubility decreases with 
temperature, and alloys are precipitation hardenable; 79/20/1 
Cu-Ni-Ta alloy reaches maximum hardness after aging at about 
750 C and, if cold worked, does not recrystallize below that 
temperature; alloys have good tensile properties at moderately 
elevated temperatures and are suggested for service at tem- 
peratures above usual limits for Cu alloys. 


COPPER NICKEL ZINC ALLOYS 


Yield Point and Order-Hardening Phenomena in Some 
Commercial ‘Nickel Silver’ Alloys, V.A.PHILLIPS, R.B. 
JONES. Am Soc Metals—Preprint n 231 for meeting Oct 
17-21 1960 17 p. Nature of initial yield point investigated 
by tensile tests in 10%, 18% and 27% ‘nickel silver’ (Cu- 
Ni-Zn) alloys; large initial yield points with 1-2% yield 
elongation found; alloy close to CueZn Ni composition showed 
new hardening phenomenon interpreted as order hardening; 
critical temperature for long range ordering is in region of 
450 C and ordering can be largely suppressed by quenching 
from 600 C or by cold drawing. 


COPPER ORE TREATMENT 


See also Copper Lead Zine Ore Treatment; Copper Metal- 
lurgy; Copper Mines and Mining; Ore Roasting; Ore Treat- 
ment. 


Acid Curing and Countereurrent Decantation Washing of 
Oxidized Copper Ore from Pinal County, Ariz., W.A.McKIN- 
NEY, C.RAMPACEK. US Bur Mines—Report Investigations 
n 5685 1960 10 p. Tests demonstrated technical feasibility of 
treating oxidized copper ores by acid curing and counter- 
current decantation washing in drag classifiers; success of 
process depended upon addition of flocculant to pulps after 
leaching cured ore; if cheaper or more effective flocculants 
could be developed, procedure might have merit for treating 
low grade ores. 


Concentration of Copper Ore From Blockade Mine, Argylla 
Range, Queensland, W.J.TRAHAR. Australia. Commonwealth 
Sci & Indus Research Organization—Ore Dressing Investiga- 
tions—Commonwealth Mining Dept, Univ of Melbourne—Re- 
port n 580 July 1959 10 p. Response of sulphide-oxide copper 
ore to table concentration tested; some flotation tests have 
also been carried out; neither method resulted in separation of 
sulphide-free oxide concentrate; only by flotation was accept- 
able total copper recovery achieved; presence of slimes is 
detrimental to copper oxide flotation. 


Die Einfuehrung eines kombinierten Verfahrens fuer die 
Aufbereitung der Kupferschiefererze etc, H.SCHUBERT, G. 
KRUG. Neue Huette v 5 n 4 Apr 1960 p 184-93. Introduction 
of combination process for preparation of copper schist ores as 
important prerequisite for reconstruction of copper schist 
mining and smelting plants of VEB Mansfield combine ; new 
process consists of separation of ore by heavy media process ; 
only heavy part (Pb+ Zn bearing) is subjected to flotation ; 
smelting of light part with concentrate from this flotation 
is expected to result in at least 90% recovery of copper. 


L’enrichissement des minerais de cuivre de la mine d’Ak- 
joujt en Mauritanie, REY. Revue de |’Industrie Minérale v 41 
n 8 Aug 1959 p 667-72. Treatment of copper ore from Akjoujt 
mine in Mauretania; flotation and magnetic separation of 
sulphide ore containing 1.5% Cu gives high grade magnetite 
concentrate of more than 70% Fe and 0.08% Cu; oxidized 
ores contain 3% Cu and are treated by segregation process 
which involves volatilization of copper as its chloride which 
in turn, is made to react with carbon and steam to liberate 
metallic copper as deposit on carbon; final concentration is 
done by flotation. English summary. 


Mill Highlights. Eng & Min J v 161 n 4 Apr 1960 p 98-107. 
Flowsheets of primary, secondary and tertiary erushing plants 
and parts of mill, filtering and drying plants at Toquepala, 
Peru; plan and sections of crushing, concentrating and filter 
plants; problems of design, flexibility, interchangeable motors, 
grinding media, reagent consumption, controls, size reduction, 
and dust collection. 


Treatment of Oxidized and Mixed Oxide-Sulphide Copper 
Ores by Segregation Process, C.RAMPACEK, W.A.McKIN- 
NEY, P.T.WADDLETON. Eng & Min Jv 160. n wil Nov 
1959 p 98-9. Excerpt from paper indexed in Engineering In- 
dex 1959 p 280 from US Bur Mines—Report Investigations 
5501 1959. 


COPPER ORE TREATMENT—Continued 


Water Controlling Factor of Copper Production, S.D. 
MICHAELSON, B.H.ENSIGN, S.J.HUBBARD, A.W.LAST. 
Min Eng v 12 n 7 July 1960 p 674-674D. Copper mining 
industry needs about 77,870 gal of process water to produce 
one ton of blister copper from low grade porphyry ore deposits 
in southwestern United States; technical efficiency of reusing 
process water in copper industry; conditions necessary to 
achieve maximum water recovery in copper ore treatment 
plant. 


Flotation. See Copper Lead Zine Ore Treatment. 


Leaching. Acid Leaching of Oxidized Copper Ores by Down- 
ward Percolation, W.A.McKINNEY, C.RAMPACEK. US Bur 
Mines—Report Investigations n 5629 1960 16 p. Downward 
percolation leaching of calcareous ore was technically feasible 
but economically impractical because of high acid consump- 
tion; procedure gave good results on siliceous ore and is 
attractive method for treating ores that are relatively free of 
acid consuming gangue; cost of treating ore for acid, iron, 
water, and power requirements is probably comparable to 
that encountered in conventional vat leaching. 


Cyanide Leaching to Extract Copper From Zine Concentrate, 
N.HEDLEY, H.TABACHNICK. Min Eng v 12 n 2 Feb 1960 
p 158-60. Copper content of zine concentrate is lowered from 
0.05 to 0.018% by leaching for 15 min with Aero Brand; 
cyanide in leach is regenerated by treatment with sulphuric 
acid; reagent requirements for cyanide leaching. 


Mantos Blancos Pioneers Recovery of Copper Chloride Ore, 
W.MECKEL. Min World v 22 n 6 May 1960 p 50-2. Project 
designed to recover copper from deposit of predominantly 
basic copper chloride, atacomite will be put into operation 
in northern Chile this year; plant has capacity of 3000 tpd; 
treatment will involve percolation leaching of ore with sul- 
phurie acid, followed by SOs2 precipitation of copper from 
solution in absorption towers; precipitate, after separation 
from liquor, will be smelted. 


Recovery of Copper from Mine Leach Liquor by Cation 
Exchange, S.C.SUN, S.ROTHSCHILD. J Sci & Indus Research 
v 18B n 7 July 1959 p 290-4. As cementation and electro- 
winning of copper from H2SO. leach solutions of oxidized 
copper ores are sensitive to presence of ferric ion, cation 
exchanger was required which would recover copper from 
liquor, without necessity of raising pH; Dowex 50 was found 
to be most promising among cationic resins tested; method 
for treating leach liquor with Dowex 50 in multiple columns, 
is proposed. 


COPPER PLATING 


See also Die Castings—Finishing; Electroplated Products— 
Testing ; Electroplating ; Rockets and Missiles—Manufacture. 


Alkaline Solution of Metal Chelate Compound as Electro- 
plating Bath, T.ATODA. Inst Phys & Chem Research (Tokyo) 
-~-Sci Papers v 54 n 1 Mar 1960 p 129-33. New alkaline copper 
electroplating baths are described; series of baths composed of 
EDTA-Cu-EDTA-disodium salt-NaOQH-Borax produce _ bright 
electroplated surface on copper; available cathode current 
densities of baths are 0.8-1.3 amp/dm? with both anode and 
eathode current efficiencies of about 100%. 


Electrodeposition of Copper from Pyrophosphate Bath, S.K. 
PANIKKAR, T.L.RAMA CHAR. J Sci & Indus Research v 
19A n 6 June 1960 p 265-72. Investigation to study effect of 
variables on electrode efficiencies and potentials; optimum 
conditions for electroplating copper onto steel which yield 
efficiencies close to 100% are described; pyrophosphate bath 
is comparable to high efficiency cyanide bath for copper plat- 
ing with added advantage of higher permissible current den- 
sity; results show that effect of variables on cathode and 
anode efficiency is not marked. 25 refs. 


Galvanostatic Studies of Kinetics of Deposition and Disso- 
lution in Copper-+ Copper Sulphate System, E.MATTSSON, 
J.0O’M.BOCKRIS. Faraday Soc—Trans v 55 pt 9 n 441 Sept 
1959 p 1586-1601. Overpotential recorded during constant cur- 
rent pulses of so short duration that only few monolayers 
per pulse are deposited or dissolved; experiments aimed at 
reducing contamination of metal surface; at high current 
densities, activation overpotential at constant current density 
varies with time in way similar to that of potential across 
equivalent circuit of capacitance and resistance in parallel. 


Submikroskopische Struktur galvanischer Kupfernieder- 
schlaege, S.STEINEMANN, H.E.HINTERMANN. Schweizer 
Archiv v 26 n 5 May 1960 p 202-10. Submicroscopie structure 
of electrolytic copper deposits; study by transmission electron 
microscopy of deposits from acid or alkaline baths, with or 
without additives, on soft-annealed copper of nonuniform 
grain size and with frequent twins; crystal distortion, inclu- 
sions, and dislocations observed are correlated with properties 
of deposit and with electrochemical processes at and near 
phase boundaries. 


Thickness Measurement. See Electroplating—Thickness Meas- 
urement. 
COPPER POWDER. See Powder Metallurgy—Copper Alloys. 


COPPER REFINING. See Copper Foundry Practic; Copper 
Metallurgy. 
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COPPER ROLLING MILLS. See Rolling Mill Practice—Non- 
ferrous Metal. 


COPPER SCRAP. See Machine Shop Practice—Chip Reclama- 
tion. 

COPPER SILICON ALLOYS. See Copper and Alloys—Cor- 
rosion. 


COPPER SMELTING. See Copper Metallurgy. 


COPPER TANTALUM ALLOYS. See Copper Nickel Tantalum 
Alloys. 


COPPER TIN ALLOYS. 
tice. 

COPPER TITANIUM ALLOYS 

Aging. Etude de la précipitation dans les alliages_binaires 
Cu-Ti riches en cuivre, C.BUECKLE, J.MANENC. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 6 June 1960 
p 435-49. Study of precipitation in copper-rich binary copper 
titanium alloys with 0.9-5.5% Ti by radiocrystallography, mi- 
crography, and determination of mechanical and_ physical 
properties; decomposition of supersaturated solid solution oc- 
curred in three stages: pre-precipitation, appearance of par- 
tially coherent, unstable tetragonal phase, and precipitation 
of equilibrium phase CusTi. 


COPPER WELDING. See Brazing. 
COPPER ZINC ALLOYS 


See also Brass; Copper and Alloys—Electrie Properties ; 
Copper Nickel Zine Alloys; Metals Analysis—Spectrographic. 

Lattice Thermal Conductivity in Copper Alloys, T.OLSEN. 
Physics & Chem of Solids v 12 n 2 Jan 1960 p 167-74. Thermal 
conductivity of series of Cu-Zn alloys measured in range 
4.2-1.1 K, and lattice part of conductivity determined; value 
obtained for Kge is 1.1x10-? T? W/em-deg, compared with lat- 
tice thermal conductivity that can be deduced from ultrasonic 
measurements in pure Cu; from this it is estimated that 
shear thermal modes carry about 25 times as much heat as 
longitudinal one; residual electrical resistance also measured 
in same alloys. 


Corrosion. See Copper and Alloys—Corrosion. 
COPPER ZINC DEPOSITS 
See also Geochemistry—Exploratory. 


Arizona. Chalcopyrite Blebs in Sphalerite at Johnson Camp, 
Arizona, A.BAKER, III. Economic Geology v 55 n 2 Mar- 
Apr 1960 p 387-98. Pyrometasomatic sphalerite-chalcopyrite 
deposits at Johnson Camp are pipes 2000 ft long, formed along 
bedding plane channel ways of mineralizing solutions rather 
than at intersections of cross-cutting channels with favorable 
beds; nearly all sphalerite contains numerous microscopic 
blebs of chalcopyrite; principal control for variations in 
abundance and size of these blebs is stratigraphic; blebs 
originated by exsolution as ore deposits cooled. 

Quebec. Discovery of Copper-Zine Deposit at Garon Lake, 
Quebec, G.F.JOKLIK. Economic Geology v 55 n 2 Mar-Apr 
1960 p 338-538. Sulphide deposit is in group of metamorphosed 
Keewatin lavas, tuffs, and sediments intruded by older gab- 
bro, and by systems of late unmetamorphosed dikes, of which 
lamprophyre, olivine diabase, and albite granite, are examples; 
pyrrhotite, pyrite, chalcopyrite, and sphalerite occur in vary- 
ing proportions, and show textural evidence of having replaced 
pre-existing rock; sulphide body is closely associated with 
alteration aureole of cordierite-anthophyllite hornfels. 


COPPER ZIRCONIUM ALLOYS. See Copper and Alloys. 
CORDIC. See Aireraft—Control Equipment. 
CORDIERITE. See Refractory Materials. 

CORDS. See Rubber Tires—Cords. 

CORE DRILLING. See Drilling, Core. 

CORE MAKING. See Foundry Practice—Core Making. 
CORE SANDS. See Sand, Foundry. 

CORES. See Magnetic Amplifiers—Cores. 


See Bronze; Copper Foundry Prac- 


CORONA. See Electric Insulating Materials; Electric Lines— 
Corona. 
CORROSION. See Metals Corrosion. 


CORROSION PREVENTION. See Metals Corrosion; Protective 
Coatings. 


CORROSION RESISTING MATERIALS. See Cement—Corro- 
sion Resisting; Chemical Equipment—Materials; Graphite; 
Metallizing; Metals and Alloys—Corrosion Resisting; Metals 
Corrosion ; Paint; Plastics ; Protective Coatings ; Stainless Steel. 


CORUNDUM 
See also Crystals. 


Elastic Constants of Synthetic Single Crystal Corundum 
at Room Temperature, J.B.WACHTMAN, Jr, W.E.TEFFT, 
D.G.LAM, Jr, R.P.STINCHFIELD. US Bur Standards—J Re- 
search—Physics & Chem v 64A n 3 May-June 1960 p 213-28. 
Six elastic constants were determined by accurate resonance 
method; variation of Young’s modulus and of shear modulus 
with orientation was calculated; results disagree with previ- 
ous work on single crystal sapphire; specification of orienta- 


CORUNDUM— Continued 
tion and theory used to calculate elastic constants are given 
to support contention that present results are correct. 36 
refs. 

Surface Structure in Corundum:—l, R.SCHEUPLEIN, P. 
GIBBS. Am Cer Soe—J v 43 n 9 Sept 1960 p 458-72. Etching 
of dislocations; triangular etch pits, corresponding to inter- 
section of individual edge dislocations with surface were 
observed after about 5 min immersion in boiling phosphoric 
acid; dislocations of both slip systems (designated prismatic 
and basal slip) were detected; orientation dependence and 
technique of etching are described; photomicrographs of 
etched surface in as received, deformed, flame polished, and 
polygonized crystals are shown. 


COSMIC RAYS 
See also Geochemistry; Photographic Emulsions; Solar Ra- 
diation ; Space Research. 


Apparent Sidereal Daily Variation of Cosmic Ray Intensity 
During Recent Sunspot Minimum, S.P.BALIGA, T.THAM- 
BYAHPILLAI. Philosophical Mag v 4 n 44 Aug 1959 p 973- 
84. Systematic search for sidereal effects was made, using 
results from Carnegie Institution stations as well as those 
from Colombo, Hobart and Tokyo; no significant sidereal 
effects were seen at Colombo; other data show substantial 
daily variations with remarkable consistency in phase; time 
of maximum at equator was 19 hr L.Sid.T. while at higher 
latitudes it was about 22 hr L.Sid.T.; it is concluded that part 
of observed sidereal effects were spurious. 


Atmospheric Temperature Effects on Solar Daily Variation 
of Cosmic Ray Intensity, J.J.QUENBY, T.THAMBYAHPIL- 
LAI. Philosophical Mag v 5 n 54 June 1960 p 585-600. Solar 
diurnal variation of meson intensity caused by periodic solar 
heating of atmosphere is derived from comparison of ionization 
chamber and neutron monitor data obtained by equatorial 
station at Huancayo; daily variation seems to arise from 
primary anisotropy outside earth’s magnetic field. 16 refs. 


Calculations of Cosmic-Ray Trajectories Near Equator, 
P.J.KELLOGG. J Geophysical Research v 65 n 9 Sept 1960 
p 2701-3. New calculations of cutoff rigidities near equator 
have been carried out on fast electronic computer, using 48 
parameter expression for earth’s magnetic field; results are 
in good accord with observations. 


Cloud Chamber Study of Nuclear Interactions with Ener- 
gies of about 100 GeV, L.MONTANET, J.A.NEWTH, G. 
PETRUCCI, R.A.SALMERON, A.ZICHICHI. Nuovo Cimento 
v 17 n 2 July 16 1960 p 166-88, 1 plate. Interactions occurred 
above sensitive volume of magnet cloud chamber situated at 
altitude 3500 m; no direct observations of primary particles 
were made. 


Comparison of Cosmic-Ray Intensity at High Altitudes With 
Nucleonic Component at Ground Elevation, J.E.HENKEL, J.A. 
LOCKWOOD, J.H.TRAINOR. J Geophysical Research v 64 
n 10 Oct 1959 p 1427-38. Counting rate determined at Pfotzer 
maximum is compared with that recorded by nucleonic detec- 
tor at Mt. Washington; changes in counting rate of each 
detector are explained either in terms of depressions of low 
energy portion of cosmic ray spectrum following marked de- 
creases in nucleonic component or by presence of excess low 
energy radiation. 


Comparison of Solar Cosmic Rays Injection Including July 
17, 1959, and May 4, 1960, K.G.McCRACKEN, R.A.R.PAL- 
MEIRA. J Geophysical Research v 65 n 9 Sept 1960 p 2673- 
83. Cosmic-ray particles of rigidity >1 bv were produced by 
solar flare that occurred at 2115 UT (universal time) on July 
16 1959; exponent of integral rigidity spectrum of radiation 
was <—8.0; meson data obtained at time of flare effect 
starting at 1031 UT on May 4 1960; time scale of cosmic- 
ray flare effect is highly variable quantity. 


_ Cosmic-Ray Characteristics Registered in Chacaltaya Dur- 
ing Unusually High Solar Activity, ILESCOBAR, E.MAL- 
DONADO, N.W.NERURKAR, R.ROMERO. J Geophysical 
Research v 65 n 5 May 1960 p 1385-90. Increase in cosmic- 
ray meson intensity during two noonday magnetic storms 
and decrease in three others are discussed in relation to 
different magnetic field structures contained in ionized gas 
ejected by sun; it is shown that gas had partly turbulent 
and partly coherent magnetic fields in it when it arrived 
in earth’s vicinity. 


Cosmic Ray Intensity in Interplanetary Space. Natur 
(Lond) v 186 n 4721 Apr 23 1960 p 299-300. Baved on author's 
earlier model of interplanetary magnetic field, cosmic ray 
intensity as function of distance from sun is calculated: 
satellite probes may provide data in future. : 


Cosmic-ray Intensity Variations and Interplan - 
netic Field, H.ELLIOT. Philosophical Mag : 5 ra ne 
1960 p 601-19, General characteristics of cosmic-ray intensity 
variations are shown to be explainable in terms of large scale 
interplanetary _ dipole magnetic field which contains small 
scale irregularities acting as scattering centers ; field strength 
would be 10+ to 10 gauss at earth’s orbit. 14 refs. 


Decrease of Cosmic-Ray Intensity on February 11 1958 
J.A.LOCKWOOD. J Geophysical Research v 65 aia Jan 1960 
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p 27-37, Analysis of cosmic-ray data recorded by IGY network 
of stations during sudden decrease of intensity on Feb 11 
1958; unusual rapidity of decrease, which was followed by 
temporary recovery, provides critical test for existing solar 
controlled modulating mechanisms; it is suggested that these 
variations can be interpreted as result of disordering outer 
geomagnetic field by solar wind. 


Diurnal Variation in Cosmic-Ray Intensity, 1937-1959, at 
Cheltenham (Fredericksburg), Huanecayo, and Christchurch, 
S.E.FORBUSH, D.VENKATESAN. J Geophysical Research v 
65 n 8 Aug 1960 p 2213-26. 24 hr and 12 hr waves in cosmic- 
ray intensity and their variability are analyzed statistically, 
using data, corrected for pressure; deviations of yearly means, 
from their 23 yr averages, indicate large secular variations 
which may be due to quasi-systematic 22 yr variation; sta- 
sical reality of 12 hr wave is definitely established at all 
stations. 


Effects of Pi Meson Decay-Absorption Phenomena on High- 
Energy Mu Meson Zenithal Variation Near Sea Level, J.A. 
SMITH, N.M.DULLER. J Geophysical Research v 64 n 12 
Dec 1959 p 2297-2305. Approximate calculation of ground- 
level high-energy mu meson intensities is presented, with 
curves showing peculiar maxima in angular vicinity from 
about. 55° to 75° with respect to vertical at ground-level 
energies from about 60 to 160 bev; effects are explained in 
terms of well known pi meson decay absorption phenomena 
high in earth’s atmosphere. 


Effects of Short-Term World-Wide Modulation of Primary 
Cosmic Radiation on Observed Daily Intensity Variations, 
N.R.PARSONS. J Geophysical Research v 65 n 10 Oct 1960 
p 3159-61. Possible magnitude of contributions to observed 
solar daily variation of cosmic-ray intensity made by irregular 
short term fluctuations of primary intensity; such fluctua- 
tions of average type and range not inconsistent with observed 
patterns of change in bihourly intensity values could contrib- 
ute important spurious universal time components to short 
period mean daily variations. 


Electronic Simulator for Processing of Data on Extensive 
Atmopheric Showers of Cosmic Rays, G.V.BOGOSLOVSKII, 
B.A.KHRENOV. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 
4 July-Aug 1959 p 546-9. Device for determining most probable 
position of axis of extensive atmospheric shower and number 
of particles in shower when latter is registered on array 
of counters connected to hodoscope; device also determines 
probability distribution with respect to coordinates of shower 
axis in plane of observation, and with respect to number of 
particles in shower. 


Excited Nucleon Interpretation of High Energy Nuclear 
Interactions, F.J.M.FARLEY. Nuovo Cimento v 16 n 2 Apr 
16 1960 p 209-26. Analysis of kinematics of excited nucleon 
model leads to three relationships which are found to be in 
fair agreement with experimental data; inelasticity relation, 
backward angle relation, and forward angle-primary energy 
relation; simple statistical treatment of excited nucleon itself 
gives good fit to transverse momentum distribution in jets. 


Geomagnetic Effects on Cosmic Radiation for Observation 
Points Above Earth, J.E.KASPER. J Geophysical Research v 
65 n 1 Jan 1960 p 39-53. Theory of geomagnetic effects on 
cosmic radiation for case in which point of observation is 
above surface of earth; parts of older geomagnetic theory 
are readily modifiable for application under new conditions ; 
manner in which ordinary Stormer theory and Lemaitre- 
Vallarta theory of main cone can be adapted; sample com- 
puted cones are given for representative particle rigidities, 
geomagnetic latitudes, and altitudes of observation. 


Heavy Nuclei in Primary Cosmic Rays over Minnesota, EF. 
TAMAI. Phys Rev v 117 n 5 Mar 1 1960 p 1345-51. Analysis 
of heavy primary cosmic rays using stack of emulsions ex- 
posed at 110,000 ft on Sept 18 1956 over Minnesota; energy 
spectra of a-particles, L group (Li, Be and B) and M group 
(C, N, and O) in primary cosmic rays showed peaks at 
energies around 200-300, 300-400, and 500-600 Mev/nucleon, 
respectively; discussion of dominant abundances in L group. 


Heavy Primary Cosmic Rays at Geomagnetic Latitude of 
41°N, O.B.YOUNG, H.Y.CHEN. Phys Rev v 115 n 6 Sept 15 
1959 p 1719-21. Data for primary cosmic rays for Z equal to 
or greater than 10 from nine balloon flights at latitude 41°N 
from 70,000 to 100,000 ft; based on 2410 tracks in Ilford G-5 
and G-O plates; charge spectra, flux, mean free paths and 
angular distributions. 


Identification of Cosmic Ray Particles Using Cerenkov 
Detectors, M.BERCOVITCH. IRE—Can Convention Rec 1958 
p 330-4. Identification of heavier particles of cosmic radia- 
tion discussed with respect to detection and measurement of 
Cerenkov radiation as they pass through various transparent 
media; two cosmic ray telescopes incorporating Cerenkov 
detectors. 


Investigation of Extensive Air Showers, Using Cerenkov 
Detectors, H.R.ALLAN, R.F.BEAMISH, D.A.BRYANT, H. 
KASHA, R.D.WILLS. Phys Soc—Proce v 76 n 487 July 1960 p 
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1-16. Measurements of Cerenkov light produced by cosmic 
ray shower particles were made by array of four water tank 
detectors previously tested for reliability; shower size spec- 
trum and lateral distribution function were analyzed. 20 refs. 


Ionization Chamber for Investigation of Cosmic Rays, N.N. 
GORYUNOV, A.D.ERLYKIN. Instruments & Experimental 
Techniques (Translation of Pribory i Tekhnika Eksperimenta) 
n 1 Jan-Feb 1959 p 134-6. Ionization chamber with working 
volume in form of cube for close definition for areas in which 
cosmic rays are recorded; distribution of electric field in 
chamber. 


Low-Energy Cosmic-Ray Events Associated with Solar 
Flares, G.C.REID, H.LEINBACH, J Geophysical Research v 
64 n 11 Nov 1959 p 1801-5. Measurement of ionospheric 
absorption in arctic regions is sensitive method of detecting 
low energy cosmic rays associated with solar flares; details 
of 24 such events that have been detected in period from 
May 1957 through July 1959; two features have been noted: 
apparent asymmetry in distribution of cosmic-ray producing 
flares across solar disk; pronounced degree of uniformity in 
distribution of radio wave absorption over terrestrial polar 
cap. 

Low-Energy Solar Cosmic Rays and Geomagnetic Storm of 
May 12, 1959, J.R.WINCKLER, P.D.BHAVSAR. J Geophysi- 
cal Research v 65 n 9 Sept 1960 p 2637-55. Following class 3 
plus chromospheric solar flare on May 10, large intensity of 
low energy solar cosmic-ray protons was observed in balloon 
flight at 30-km altitude at Minneapolis, Minn; proton flux of 
energy above 100 Mev varied from 52 to 1.7/em? sec steradian 
during time 0400 to 1800 UT (universal time) on May 12; 
spectrum obtained with counting instruments is consistent 
with detailed emulsion studies; solar optical and radio fea- 
tures. 


O prirode korpuskulyarnoi radiatsii v verkhnei atmosfere, 
LS.SHKLOVSKII, V.IL.KRASOVSKII, Yu.I.GAL’PERIN. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 
n 12 Dec 1959 p 1799-1808. Nature of corpuscular radiation 
in upper atmosphere; mechanism of generation and escape 
of rigid corpuscles; concentration of particles in solar cor- 
puscular flow is sufficient for renewal of corpuscles of ex- 
ternal belt during period of several hours; energy spectrum 
of protons and rate of generation of rigid corpuscles in in- 
ternal belt. 


Observations of Solar Cosmic Rays Near North Magnetic 
Pole, K.A.ANDERSON, D.C.ENEMARK. J Geophysical Re- 
search v 65 n 9 Sept 1960 p 2657-71. Following large solar 
flare on July 16 1959, fluxes of protons in energy region 
85-300 Mev in steep spectral distribution were observed by 
means of high altitude balloons over Resolute Bay, Canada; 
flare particle intensity decreased rapidly and quite steadily 
over period of several days, but on occasion of last flight, 
launched on July 27, small flux remained above high energy 
cosmic-ray level. 


On Long-Term Variation in Cosmic Radiation, J.A.LOCK- 
WOOD. J Geophysical Research v 65 n 1 Jan 1960 p 19-25. 
From analysis of cosmic-ray intensities recorded at Mt. Wash- 
ington, Mt. Norikura, and Huancayo from 1954 to 1958, long- 
term variation of intensity is interpreted as occurring in 
several sudden decreases rather than gradually; largest 
changes of cosmic-ray intensity and in ratios of intensities 
recorded by three detectors followed occurrence of large For- 
bush type decreases; frequency distributions of changes in 
nucleonic intensity from day to day show 
Forbush decreases to long-term variation. 


On Structure of Extensive Cosmic Ray Air Showers: Pene- 
trating Component, E.W.KELLERMANN, N.DICKINSON. 
Phys Soc—Proc v 74 n 479 Nov 1959 p 554-60. Analysis of 
nuclear-active components and muon components of extensive 
cosmic-ray air showers of size ranging from 4x10* to 5x10° 
particles, were examined from distances from 3 to 18 m 
from shower cores; results elucidate following aspects of 
shower structure: ratios of various components of shower of 
given size, and variation of shower composition. 


On Theory of Protons Trapped in Earth’s Magnetic Field, 
E.C.RAY. J Geophysical Research v 65 n 4 Apr 1960 p 
1125-34. Differential equation of transport is written for 
protons losing energy in atmosphere but not scattering; it is 
solved under approximation that proton loses negligible amount 
of energy while it drifts once around earth in longitude; 
three cases are treated; treatment is improvement over 
previous ones in that it adequately treats particles as they 
move along their actual trajectories. 


importance of 


Onset Times of Forbush-Type Cosmic Ray Intensity De- 
creases, A.G.FENTON, K.G.McCRACKEN, D.C.ROSE, B.G. 
WILSON. Can J Physics v 37 n 9 Sept 1959 p 970-82. It was 
found that consistent pattern is obtained for events studied 
when onset times are plotted as function of direction of 
maximum sensitivity of recorders relative to earth-sun line; 
this is interpreted as being due to directional anistropy exist- 
ing in mechanism producing decreases, at least in early 
stages; depression occurrences; relation between these _ ob- 
servations and geomagnetic disturbances and quiet-day daily 
variation is discussed. 
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COSMIC RAYS—Continued 


Propagation of Solar Cosmic Rays Through Interplanetary 
Magnetic Field, T.OBAYASHI, Y.HAKURA. J Geophysical 
Research v 65 n 10 Oct 1960 p 3143-8. Interplanetary mag- 
netic field is formed by outward-streaming solar winds which 
carry imbedded solar magnetic fields and lines of force also 
linked with sun itself; rotation of sun produces curvature of 
streams and consequently of lines of force, which are convex 
toward west; model explains western excess of arrival of 
solar cosmic rays as well as inequality of their travel time. 


Relative Abundances of Heavy Nuclei in Primary Cosmic 
Radiation, C.J.WADDINGTON. Philosophical Mag v 5 n 52 
Apr 1960 p 311-23. Experimental study of effects of overlying 
atmosphere on relative abundances of heavy cosmic ray 
nuclei shows that previous calculations were not seriously in 
error; outside atmosphere, ratio of H (Z greater than 9) to 
M (Z between 6 and 9) is 0.38 plus or minus 0.04. 19 refs. 


Search for 550me Particles in Sea-Level Cosmic Radiation, 
I.B.McDIARMID. Phys Rev v 115 n 4 Aug 15 1959 p 1016-19. 
Attempt to observe 550me particle previously reported at 
mountain altitudes; counter arrangement strongly biased 
against mu-mesons was used to select particles stopping in 
multiplate cloud chamber; from mass spectrum studies upper 
limit of 0.02% was obtained for 550me particles relative to 
mu mesons in same range interval. 


Semi-Cubical G.M. Counter Telescope System for Under- 
ground Registration of Meson Intensity of Cosmic Radiation, 
T.SANDOR, A.SOMOGYI, F.TELBISZ. Nuovo Cimento—Supp 
v 16 n 2 1960 p 209-14, 1 plate. System was built for registra- 
tion of high energy meson component of cosmic radiation ; 
method elaborated to check stability is applied to data ob- 
tained during period Mar 1958-Feb 1959. 


Solar Diurnal Variation of Intensity of Nucleonic Com- 
ponent of Cosmic Radiation, P.L.MARSDEN, Q.N.BEGUM. 
Philosophical Mag v 4 n 47 Nov 1959 p 1247-54. Analysis of 
neutron monitor data for cosmic radiation from Sept 1954 
to Dee 1958 combined with previous published data back to 
1951; results indicate amplitude of diurnal wave varied con- 
siderably and was more closely related to planetary amplitude 
of magnetic activity than with sunspot numbers. 


Sun as Source of Cosmic Rays of Intermediate Energies, 
J.KATZMAN. Can J Physics v 37 n 11 Nov 1959 p 1207-15. 
Based on presented data it is concluded that sun emits cosmic 
ray particles whose energy depends on solar activity intensity ; 
magnetic field of sunspots is carried toward earth by emitted 
particles; change in number and polarity of spots will influ- 
ence impact zones on surface of earth of cosmic ray particles 
and will cause apparent change in correlation with atmos- 
pherie pressure from positive to negative; this will also 
cause change in apparent anistropy with change in solar 
activity. 


Triggered Spark Counter Arrays of Large Area (Square 
meters) for Experiments on Very High Energy Cosmic Ray 
Particles, N.B.MISTRY, G.T.MURTHY, P.V.RAMANA 
MURTHY, B.V.SREEKANTAN. Nuovo Cimento v 17 n 3 Aug 
1 1960 p 429-37, 3 plates. Construction and operational fea- 
tures of counters being used, in conjunction with nuclear 
emulsions, in current experiments on high energy nuclear 
interacting particles which arrive simultaneously over large 
areas, sometimes associated and at other times unassociated 
with air showers. 


Measurement. See also Radiation—Measurement ; 
Instruments. 


Satellites— 


Cosmic-Ray Measurements in Vicinity of Planets and Some 
Applications, S.F.SINGER, R.C.WENTWORTH. J Geophysi- 
cal Research v 64 n 11 Nov 1959 p 1807-13. Pt 1: vibration 
of primary cosmic-ray intensity is calculated as function of 
distance from dipole in its equatorial plane; different values 
of spectrum exponent and of minimum momentum are chosen ; 
results are presented in general form but are also specialized 
to case of moon; scientific applications are indicated. 


Cosmic Rays at Sea Level and Earth’s Magnetic Field, M. 
KODAMA. Inst Phys & Chem Research (Tokyo)—Sci Papers 
v 54 n 1 Mar 1960 p 20-42. Measurements of cosmic ray 
nucleon and meson components carried out along sea level 
course between Antarctic and Japan in 1956-57 and 1958-59 
are reported; world wide distribution of cosmic ray neutron 
intensity determined; comparison of earth’s magnetic field 
and cosmic ray neutron distribution is made. 


Latitude Effect on Extensive Air Showers of Cosmic Rays, 
S.OZAKI. Phys Rev v 117 n 4 Feb 15 1960 p 1125-7. Measure- 
ment of air shower counting rate variation with latitude 
between 7° and 50°N at sea level; showers had average of 
10° charged particles; no statistically significant latitude 
effect was observed. 

Measurement of Primary Directions in Extensive Air 
Showers, C.B.A.McCUSKER. Phys Rev v 116 n 1 Oct 1 1959 
p 177-80. Analysis of abilities of various extensive shower 
arrays to detect departures of isotropy of cosmic-ray primary 
particles of high energy; effects of angular resolution, selec- 
tivity of total energy and sensitivity to nature of particle; 


simple method of analyzing intensity variation with declina- 
tion. 
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COST ACCOUNTING 


See also Aircraft, Transport—Operating Costs; Budget 
Control; Chemical Plants—Costs; Coal Mines and Mining— 
Costs; Construction Industry—Costs ; Containers—Manufac- 
ture; Dies—Cost; Diesel Electric Power Plants—Costs ; Elec- 
trie  Utilities—Accounting; Foundries—Cost Accounting; 
Highway Administration—Financing; Industrial Manage- 
ment; Inventory Control; Iron and Steel Plants—Account- 
ing; Libraries; Machine Shop Practice—Costs ; Materials 
Handling—Costs; Metallurgy—Accounting; Nuclear _Power 
Plants—Costs; Nuclear Reactors—Costs; Oil Well Drilling— 
Costs; Packaging—Costs; Petroleum Prospecting—Costs ; 
Petroleum Refineries—Costs; Photogrammetry—Costs ; Print- 
ing Plants—Accounting; Production Planning and Control ; 
Purchasing; Railroads—Accounting; Rubber Factories— 
Costs; Steam Power Plants—Costs. 


Approach to Cost Estimating by Formulas, K.E.MARVIN. 
Nat Assn Accountants—Bul v 41 n 11 Sec 1 July 1960 p 
31-42. Hypothetical example suggests method for plotting data 
and developing numerical formulas from them, for use in 
cost estimating; type of data to be plotted is considered. 


Conducting Overhead Study, S.LOIDL, Jr. Nat Assn Ac- 
countants—Bul v 41 n 9 See 1 May 1960 p 25-33. Suggestions 
for conducting survey to provide for segregation of overhead 
expenditures and for allocating these costs to inventory cost 
of products manufactured; consideration of direct labor and 
material; review method; survey worksheet; establishing 
overhead rates; categories of information needed. 


Cost Procedures and Control—2-3, D.G.ADKINS, F.S. RAD- 
WANSKI. Cost Eng v 4 n 4 Oct 1959 p 17-22, v 5 n 1 Jan 
1960 p 8-15. Oct 1959: Capital cost estimating procedures ; 
three basic classes of estimate types: order-of magnitude, 
intermediate grade, and construction grade. Jan 1960: Project 
status report for management and information needed with 
respect to materials, manpower, cost and progress control; 
applicability to petrochemical and textile plant construction 
programs Pt 1 indexed in Engineering Index 1959 p 282 from 
July 1959 issue. 


Dimensional Principle in Analysis of Variance, D.LIPSKY. 
Nat Assn Accountants—Bul v 42 n 1 See 1 Sept 1960 p 5-18. 
Framework for analysis is presented and related to practice ; 
although variance between basic and comparable amount may 
be described in terms of difference, it is often desirable to 
break this difference into logical components of total; while 
all variances can be analyzed in terms of single variable or 
dimensions, analysis in terms of components of total difference 
commonly rests upon concept of two or three dimensions; pro- 
cedures are shown. 


Direct Costing—Will General Acceptance Follow Manage- 
ment Acceptance? R.E.DAVIS. Nat Assn Accountants—Bul 
v 42 n 1 See 1 Sept 1960 p 31-41. Direct costing is defined, 
and its problems and practical application considered; it is 
suggested that direct costing for external reporting should be 
recognized, and that advantages which accrue outweigh any 
disadvantages which arise. 


How to Control Costs in CE Firm, R.H.TATLOW, III. Con- 
sulting Engr (St.Joseph, Mich) v 15 n 8 Sept 1960 p 98-102. 
Approach used by Abbott, Merkt & Co in establishing sched- 
uling and cost control system that is effective in use and 
maintained easily; enumeration of items included in over- 
head and their distribution in average year; examples of 
charts such as construction progress schedule, budget data 
sheet, total budgeted man-hours and budget cost record; man 
power forecasts; cost control system; typical estimate of 
operating results and cash balances tabulated. 


Improving Status of Direct Costing for External Reporting, 
F.L.TRAVER. Nat Assn Accountants—Bul v 42 n 1 Sec 
Sept 1960 p 19-30. Direct costing is considered in relation to 
acceptability by C.P.A.’s for purposes such as stockholders 
report and S.E.C. filings and acceptability for federal and 
other taxation purposes; regulations and procedures for 
changing from absorption to direct costing are explained. 


Integrating Control and Allocation of Service Section Ex- 
pense, L.G.SPENCER. Nat Assn Accountants—Bul v 41 n 5 
Sec 1 Jan 1960 p 63-74. New approach to measuring per- 
formance of service sections and allocating their expense to 
productive sections, developed at General Electric Co; basic 
feature is that actual allocation of service section expense to 
productive sections is identical in amount to current variable 
budget allowance to service sections; budget variable ex- 
penses of service sections are tied to activity units of pro- 
ductive sections they serve; examples, including forms, for 
one plant of Plastics Department. 


_New Concepts of Learning Curve, E.B.COCHRAN. J Indus 
Eng v 9 n 4 July-Aug 1960 p 817-27. Basic concepts of Learn- 
ing Curve (L/C)? as powerful tool of cost forecasting and 
control and its applications to productivity measurement, 
manpower and space planning, engineering changes, estimat- 
ing, purchase price analysis and contract negotiation in air- 
craft industry; new concept ‘rate of learning’ is developed 
and S-curve pattern suggested which appears more appropri- 
ate than usual linear Learning Curve; industrial applications 
of Learning Curve techniques. 
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COST ACCOUNTING—Continued 


Pool Method of Setting Overhead Rates, R.K.McLAIN. Nat 
Assn Accountants—Bul v 41 n 5 See 1 Jan 1960 p 75-83. 
Prime objective comparable regardless of differences in pro- 
duction methods or content of ready-for-use parts; rates are 
established by allocation of forecast overhead expenses into 
pools and of cost center directed expenses to individual de- 
partments, translation of production forecast into terms of 
direct labor by cost center, material requirements and value 
of finished production, and computation of overhead rates; 
examples. 


Separating and Using Costs as Fixed and Variable. Nat 
Assn Accountants—Bul v 41 n 10 See 3 June 1960 38 p. 
Summary of practice on methods and classifications, and ap- 
plications of separation of fixed variable costs. Accounting 
Practice Report 10. 


Setting Up and Reporting Standard Costs in Small Branch 
Plants, R.D.ROSENBERG. Nat Assn Accountants—Bul v 41 
n 5 Sec 1 Jan 1960 p 85-91. Procedure based on system set 
up by Dayton Rubber Co, Dayton, Ohio; system provides 
information which may be used to evaluate performance of 
plant manager, compare operating results with similar opera- 
tions, supervise pricing policies handled on local basis, fore- 
cast results with reasonable accuracy; operation requires es- 
tablishing simple unit standard costs, bases for which are 
evianet monthly inventory of goods in process, and various 
reports. 


To Better Results Through More Accurate Break-~Even 
Formula, J.WIENER. Nat Assn Accountants—Bul v 41 n 11 
Sec 1 July 1960 p 5-18. It is suggested that conventional 
formula may introduce error, particularly with regard to 
variable costs; function of variable costs in plant is different 
from function in formula, and total amount to be entered in 
formula actually contains two classes of costs; problem is 
analyzed, and new formula proposed; it is based on concept 
that break-even point is related to sales value of present 
production by definite factor of proportionality. 


Unified Code System—1, B.J.GAFFNEY, F.T.WEYER- 
HAEUSER. Am Assn Cost Engrs—Bul v 2 n 1 Mar 1960 p 
6-9. Generalized concepts and definitions; project undertaken 
at Wood Conversion Co, St. Paul, Minn, to develop means of 
obtaining cost and related information through unified syst- 
tem of accounting; four major subdivisions developed are 
code, data processing, filing, and administrative systems. 


COTTON 


See also Cellulose—Cotton; all subject headings beginning 
with Cotton. 


Detection and Geographical Origin of Iron-Spotted Raw 
Cotton, G.K.HARRISON, P.B.MARSH. Am Dyestuff Reporter 
v 48 n 21 Oct 19 1959 p 47-50. Brownish spots, which did 
not bleach out in concentrated sodium hypochlorite solutions, 
were found in cotton from different parts of United States; 
spots contained more iron than less dissolved parts of sample; 
range of iron content in bleachable and white cottons was 
found, but at lower level than in non-bleaching brown spots; 
simple hypochlorite test is believed to be practical qualitative 
method for identification. 


Processing Characteristics of Some of Alabama’s Major 
Varieties of Cotton—1958 Crop, W.T.WATERS. Alabama 
Polytechnic Inst—Eng Experiment Station—Bul n 36 Aug 
1959 33 p. Evaluation and comparison of major varieties 
(Coker 100, Empire, Plains, Auburn 56 and Deltapine 15), 
with regard to fiber properties, processing performance and 
yarn quality; appendix on processing setup gives data for 
picker, card, drawing, and long draft roving. 


COTTON FABRICS 


Cotton Quality Study—4, J.W.HOWARD, F.A.McCORD. 
Textile Research J v 30 n 2 Feb 1960 p 75-117. Resistance to 
weathering; first section is market analysis, which evaluates 
weathering as influence on cotton usage; second, technical 
section, considers mechanism of weathering and test methods. 
352 refs. 


Cross-Linking of Cotton Cellulose with Quaternary Am- 
monium Derivatives of Bis Chloromethyl Ethers, G.C. 
TESORO. Textile Research J v 30 n 3 Mar 1960 p 192-201. 
In 1948, W.G.CAMERON and T.H.MORTON suggested that 
certain polyfunctional reagents enhance crease recovery of 
cellulosic fabrics by cross linking adjacent cellulose chains ; 
direct experimental proof has not been obtained; progress in 
developing quantitative correlation between number of cross 
links introduced into cellulosic fabric and resulting changes 
in fabric properties is reported. 20 refs. Before Nat Cotton 


Council. 


Durable Creases Produced in Cotton and_Resin-Finished 
Cotton Fabries by Alkali Process, W.A.REEVES, C.H.MACK. 
Am Dyestuff Reporter v 48 n 21 Oct 19 1959 p 43-6, 50. 
Process utilizes mercerization strength alkali solutions and 
is applicable to most types of resin treated and cross-linked 
fabrics, and to unfinished cotton fabrics; creases are pro- 
duced by moistening area to be creased with alkali ‘solution, 
then ironing-in crease with hot iron; creases remain sharp 
after many launderings. 


285 


COTTON FABRICS—Continued 


Improvement of Selected Physical Properties of Partially 
Acetylated Cotton Fabrics, A.S.COOPER, Jr, M.D.CRUZ, 
A.S.MURPHY, C.F.CASHEN. Am Dyestuff Reporter v 48 n 
20 Oct 5 1959 p 48-9. It is reported that physical properties 
can be improved by addition of fatty acids higher than lauric 
to acetylating bath, by remercerization, by addition of soften- 
ing and lubricating agents, and by swelling with hot acetic 
acid containing lubricating agent; final product has greater 
flex endurance and tearing strength after heating for seven 
days at 160 C than does untreated partially acetylated fabric 
before heating. 


Bleaching. See also Textiles—Bleaching. 


Hydrogen Peroxide Bleaching of Cotton, A.S.RAMADAN. 
Textile Inst—J v 51 n 6 June 1960 (Trans Sec) p 1T215-26. 
Reassessment of influence of time, temperature, pH and na- 
ture of stabilizing agents in bleaching of cotton by hydrogen 
peroxide; it was found that by using magnesium complexes as 
stabilizing agents, very large increase in efficiency can be 
obtained as compared with normal hydrogen peroxide bleach- 
ing recipe; there are also indications that aluminum metal 
should prove suitable material for construction of peroxide 
bleaching plant. 


Preparation and Bleaching—5-10, K.S.CAMPBELL. Textile 
World v 109 n 8, 9, 12 Aug 1959 p 74-5, 77, Sept p 131, 133, 
Dec p 85, 94-5, v 110 n 1, 2, 3 Jan 1960 p 95, 97, Feb p 89 
Mar p 85, 87. Aug 1959: How preparation methods developed. 
Sept: Scouring process. Dec. 1959-Jan 1960: Principal bleach- 
ing materials and methods. Feb: Continuous systems. Mar: 
Newer bleaching formulations. Pts 1-4 indexed in Engineering 
Index 1959 p 288. 


Crease Resistant. See Cotton Fabrics—Finishing. 
Dyeing. See Dyes and Dyeing—Cotton. 
Finishing. See also Textile Finishing. 


Aldehyde-Ethylenimine Reaction Products as Finishes for 
Cotton Fabrics, L.H.CHANCE, R.M.PERKINS, W.A.REEVES. 
Textile Research J v 30 n 4 Apr 1960 p 3805-11. Reaction 
products of ethylenimine with four aldehydes were evaluated 
primarily as wash-wear finishes; two dialdehydes, glyoxal 
and glutaraldehyde, and two a, f-unsaturated monoaldehydes, 
acrolein and crotonaldehyde, were used; reaction product of 
acrolein and ethylenimine, imparted good wrinkle recovery to 
cotton fabric. 


Cotton Cross-Linked at Various Degrees of Fiber Swelling, 
W.A.REEVES, R.M.PERKINS, L.H.CHANCE. Textile Re- 
search J v 30 n 3 Mar 1960 p 179-92. Wet and dry density 
measurements were made on variety of wash-and-wear cotton 
fabrics; methylenated cotton was selected for more extensive 
fundamental study; mechanism is presented diagrammatically 
to explain wet and dry wrinkle recovery; it is based upon 
hydrogen bond cross links, covalent bond cross links, and 
position of two types of cross links. Before Nat Cotton Coun- 
cil. 


Cross-Linking of Partially Cyanoethylated Cotton—1, 2, 
M.NEGISHI, N.AIDA, H.ITO. Textile Research J v 29 n 12 
Dec 1959 p 982-95. Pt 1: Carbamoylethylation and formal- 
dehyde curing; crease resistance of carbamoylethylated cot- 
ton fabrics was improved above that of cyamoethylated cot- 
ton by mild acid catalyzed formaldehyde curing. Pt 2: 
Formaldehyde curing after amidoximation; crease resistance 
of amidoxinates of partially cyanoethylated cotton fabrics 
was improved by acid catalyzed or non-catalyzed formal- 
dehyde curing. 

Effects of Cross-Linkage in Wrinkle-Resistant Cotton 
Fabrics, J.G.FRICK, Jr, B.A.K.ANDREWS, J.D.REID. Tex- 
tile Research J v 30 n 7 July 1960 p 495-504. Cross linking 
of cellulose with dimethylol urea, dimethylol ethyleneurea, 
and formaldehyde; with all three compounds, maximum crease 
recovery angles are obtained with substitution of 0.04-0.05 
cross links per anhydroglucose unit; permanent set approaches 
zero near 135° warp crease recovery; treatment reduces tear- 
ing and breaking strengths to different extents. 


Factors Affecting Drying of Apparel Fabrics—3, R.STEELE. 
Textile Research J v 29 n 12 Dec 1959 p 960-6. Finishing 
agents; effect of finishing agents on water holding capacity 
of cotton printcloth, using hanging strip water gradient de- 
termination and its interpretation on basis of capillary 
bundle model; effect of water repellents is negligible if fabric 
is wet out with surface active agent or by mechanical action, 
both of which are normally met with in laundering, but resin 
finishes are not affected. Pts 1 and 2 indexed in Engineering 
Index 1958 p 1270. 


Finishing Properties of Cotton Furnishing Fabrics (for 
Curtains and Loose Covers). Brit Standards Instn—Brit 
Standard n 3153 1959 5 p. Standard specifies minimum re- 
quirements for color fastness to light and washing and maxi- 
mum foreign matter content for curtain and loose cover 
cloths made from cotton; requirements are given for piece 
dyed, printed and yarn dyed fabrics; standard relates only to 
work done by dyer and/or finisher; neither accepts responsi- 
bility for any defect not caused by them. 


How Dan River’s Div. No. 3 Maintains Quality and Vol- 
ume. Textile World v 109 n 12 Dee 1959 p 76-7, 81. Finishing 
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plant at Danville, Va, is geared to produce 4% to 5 million 
yd of cotton fabric per wk; information on dyes and finishes, 
equipment, process checking and laboratory control. 


Investigation of Inorganic Salts and Oxides as Finishes for 
Cotton, R.M.ESTEVE, Jr, G.E.WRIGHT, P.B.MACK. Am 
Dyestuff Reporter v 48 n 19 Sept 21 1959 p 139-42. Nine com- 
pounds gave promise of improving functional properties of 
cotton fabrics; aluminum hydroxide, beryllium oxide, cobalt- 
ous hydroxide, cobaltous metaborate, lead hydroxide, manga- 
nous oxide, manganous phosphate, manganous silicate, and 
nickelous phosphate; cotton treated with lead chromate was 
evaluated for comparative purposes. 


Location of Areas of Reaction in Chemically Treated Cot- 
ton Cellulose, V.W.TRIPP, A.T.MOORE, I.V.de GRUY, M.L. 
ROLLINS. Textile Research J v 30 n 2 Feb 1960 p 140-7. 
Investigation of distribution of physically or chemically 
modified regions to extent they can be determined with elec- 
tron microscope; microphotographs show appearance of frag- 
ments of fibers subjected to variety of treatments including 
dyeing, mercerization, acid and enzymatic hydrolysis, deriva- 
tive formation, and resin impregnation. 


Mechanism of Resin Deposition in Cotton, H.RATH, E. 
HERBOLSHEIMER, S.STAPF. Textile Research J v 30 n 3 
Mar 1960 p 201-7. Expression of excess precondensate from 
fabrics in padding process does not play decisive role; simple 
immersion process without squeezing, or spraying with pre- 
condensate, is sufficient to obtain desired crease resistance 
and swelling reduction; roll pressure determines amount of 
add-on and uniformity of finishing; resin applied by immer- 
sion or by spraying is also deposited inside fibers, as shown 
by staining test. Before Nat Cotton Council. 


New Developments in Epoxide Wash-Wear Finishes for 
Cotton, J.GALLIGAN, A.M.SOOKNE, J.T.ADAMS, Jr, H. 
GUEST, G.H.LOURIGAN. Textile Research J v 30 n 3 Mar 
1960 p 208-22 Properties of number of very different epoxides : 
mechanism of reaction of epoxides with cellulose; practical 
results obtained with different epoxides and their blends with 
conventional nitrogenous finishes; properties imparted vary 
greatly with fabrie color, strength retention, hydrolysis rate, 
ete; in general they resist chlorine retention and have high 
level of durability to laundering. 


New Reactant Resin for ‘‘Wash-and-Wear”’ Finishing of 
Cotton Fabrics, C.R.WILLIAMS. Am Dyestuff Reporter v 49 
n 12 June 13 1960 p 49-56. Performance characteristics of 
present finishing systems are compared with ideal perform- 
ance that could be expected within limitations of covalent 
crosslinking theory; each system is seen to provide different 
compromise of properties, none of which approaches ideal 
performance; new system is described which uses Resloom 
E-63, and yields combination of desirable fabrie properties 
not possible with other resins or blends. 


New Role for Softening Agents in Textile Finishing, A.J. 
HALL. Textile Recorder v 72 n 921, 922 Dec 1959 p 65-7, 
Jan 1 1960 p 63-4. It is suggested that, with increasing use 
of resin finishes for cotton fabrics, softeners can be used 
not only to improve handle or to correct harshening arising 
from processing, but as agents which can protect cellulose 
fibers from adverse effects of resin finishes; application pro- 
cedures and effectiveness of various compounds. 


New Silicone Alloy for Durable Water Repellency on Cot- 
ton, C.J.CONNER, W.A.REEVES, L.H.CHANCE. Textile Re- 
search J v 30 n 3 Mar 1960 p 171-8. Agent is made by 
simultaneous polymerization of tetraviny] silane and methyl 
hydrogen siloxane using benzoyl peroxide as catalyst and 
methyl isobutyl ketone as solvent; it may be applied from 
organie solvents or aqueous emulsions; treatment is very 
resistant to soap and detergent action; application methods, 


including one-step process, are described. Before Nat Cotton 
Council. 


Observations on Use of Copper Formate as Rotproofer for 
Cotton Fabrics, G.R.F.ROSE, J.B.LHOWDON, C.H.BAYLEY. 
Textile Research J v 29 n 12 Dec 1959 p 996-1005. It is con- 
cluded that process involving heating of cotton fabrie im- 
pregnated with cupric formate solution to provide copper 
content of 0.4% or greater gives treated fabric having con- 
siderable resistance to actinic degradation and to micro- 
biological attack; manner in which initial heating is carried 
out is of importance; cuprous oxide, as produced on reducing 
Fehling’s solution, affords similar protection. 


Preparation and Properties of Partially Phosphonomethyl- 
ated Cotton, S.R.LHOBART, G.L.DRAKE, Jr, J.D.GUTHRIE. 
Textile Research J v 29 n 11 Nov 1959 p 884-9. Cotton fabrics 
were phosphonomethylated on commercial scale textile finish- 
ing equipment; at sufficiently high phosphorus~contents fab- 
rics have permanently starched feel and improved wet crease 
resistance; good flame resistance is observed for ammonium 
salt form; stability of phosphorus content to alkaline treat- 
ments is very high; copper salt form gave improved resist- 
ance to microbiological deterioration. 


Preparation and Rates of Hydrolysis of Perfluoro-Esters of 
Cellulose, R.R.BENERITO, R.J.BERNI, T.F.FAGLEY. Tex- 
tile Research J v 30 n 5 May 1960 p 893-9. Application of 
fluorochemicals to textiles gave excellent oil and water re- 
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pellent finishes in many instances, but they were not durable 
to conventional launderings; study is concerned with esterifi- 
cation of cotton cellulose with perfluoro-acid chlorides to pro- 
duce partial esters of cellulose having more durable finishes, 
and determination of rates of hydrolysis of these partial 
esters. 


Reaction of Dimethylol Ethylene Urea with Cotton, P.C. 
MEHTA, J.R.MODY. Textile Research J v 30 n 7 July 1960 
p 532-9. For reaction over range of pH, it was found that 
polymer has degree of polymerization ranging from 2 to 5 
depending on acidity of catalyst used, which does not show 
significant effect on fabric properties; relation between 
chlorine retention and methylol formaldehyde content on 
treated fabric is shown; cuprammonium insolubility was ex- 
amined as criterion for covalent cross-linking. Before Ahme- 
dabad Textile Industry’s Research Assn, India, Oct 1959. 


Reaction of Dimethylol Urea with Cotton, P.C.MEHTA, 
R.D.MEHTA. Textile Research J v 30 n 7 July 1960 p 524-32. 
Reaction was studied over range of pH; structure of polymer 
obtained with strongly acidic catalysts such as organic acids 
and ammonium salts is highly cross linked; structure offers 
reasonable explanation of better wash-fastness of DMU finish 
with these catalysts; contribution of covalent cross linking 
of resin with cellulose in improving crease recovery is also 
discussed. 29 refs. Before Ahmedabad Textile Industry’s Re- 
search Assn, India, Oct 1959. 


Resins’ Stake in Easy-Care Cotton, F.ARNE. Chem Eng v 
67 n 15 July 25 1960 p 74, 76. Of cotton fabric produced in 
United States during 1960, about 50% will be treated with 
resins to achieve wrinkle resistance; products used include 
urea formaldehydes, melamine formaldehydes, dimethylol 
ethylene urea, ethylene urea, various members of perhydro- 
triazone family, commonly called triazones, which are cyclic 
ureas chemically. 

Studies of Wrinkle Resistance Finishes for Cotton Tex- 
tiles—1, 2, J.D.REID, R.L.ARCENEAUX, R.M.REINHARDT, 
J.A.HARRIS. Am Dyestuff Reporter v 49 n 14, 15 July 11 
1960 p 29-34, July 25 p 21-5 Pt 1: Release of formaldehyde 
vapors on storage of wrinkle resistant cotton fabrics. Pt 2: 
Effect of storage on properties of wash-and-wear cottons. 


Study of Removal of Metal Ions From Cotton Fabrics. Am 
Dyestuff Reporter v 48 n 26 Dec 28 1959 p 27-36. Relative 
efficiencies of four different chelating agent types under 
various conditions of pH and temperature; quantitative spec- 
trographiec analyses of residual ash from cotton fabrics treated 
by various procedures. 28 refs. 


Synthetic Resins for Chlorine-Fast ‘‘Wash-and-Wear” Fin- 
ishes, HLENDERS, G.PUSCH. Am Dyestuff Reporter v 49 n 1 
Jan 11 1960 p 25-38. Characteristics of compounds; relation- 
ship between chlorine fastness and type of synthetic resin and 
catalyst, intensity of condensation, number of washings and 
types of chlorine treatments using mercerized, bleached cot- 
ton poplin, Translated from Melliand Textilberichte Mar 1959. 


Fire Resistance. See Cotton Fabrics—TFinishing. 
Flammability. See Textiles—Flammability. 


Laundering. See Cotton Fabrics—Finishing; Textiles—Laun- 
dering. 


Mixed. See Textiles—Mixed. 

Rotproofing. See Cotton Fabrics—Finishing. 
Shrinkage. See Textiles—Shrinkage. 
Weaving. See also Cotton Yarn—Sizing. 


Efficiency in Weaving Shed, J.C.AHUJA. Textile Recorder 
v 77 n 925 Apr 1960 p 57-8. Importance of adequate illumina- 
tion from both operating and physiological standpoints, shed 
humidity and machine maintenance in weaving of cotton 
fabrics. 
COTTON FIBERS 
See also Cotton Fabries; Cotton Yarn. 


Comparison of Some Physical Properties of 80x80 Print 
Cloth Produced from Three Cottons Differing Primarily in 
Flat Bundle Strength, J.H.SANDS, L.A.FIORI, J.J.BROWN. 
Textile Research J v 30 n 5 May 1960 p 389-92. Strongest 
fibered cotton produced strongest fabries in warp direction 
in gray, bleached, and bleached and dyed states, but in filling 
direction this held only for gray state; there appeared to be 
no relation between fiber strength and fabric abrasion resis- 
tance except in filling direction in gray state. 

Determination of Cotton Fibre Fineness by Airflow Method. 
Brit Standards Instn—Brit Standard n 3181 1959 10 p. Stand- 
ard specifies method for determination of fiber fineness of 
clean cotton samples from bales, laps, slivers and wastes; 
specimen of cotton fiber of fixed weight is brought to fixed 
volume by compression; air is then passed through specimen 
and its permeability is indicated on scale of airflow instru- 
ment; from scale reading, fineness of cotton is obtained in 
required units. 

Effect of Cellulose on Cotton Fiber Microstructure—l, 2, 
B.R.PORTER, J.H.CARRA, V.W.TRIPP, M.S.ROLLINS. Tex- 
tile Research J v 30 n 4 Apr 1960 p 249-67 Report on electron 
microscope observations during enzyme attack on whole cot- 
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COTTON. FIBERS—Continued 


ton fibers and relation of changes to simultaneous quantita- 
tive measurements of fiber degradation Pt 1: Degradation by 
cellulose in fungal growth filtrates. Pt 2: Degradation during 
growth of cellulolytic microorganisms. 31 refs. 


Effects of Blending Cottons by Fineness on Cotton Costs, 
Processing Efficiency, and Yarn Quality, S.C.MAYNE, Jr, 
W.T.MATHEWS, Jr, E.E.BERKLEY. Textile Research J v 
30 n 4 Apr 1960 p 268-76. Cottons which vary widely in 
Micronaire reading can be blended into uniform mixes; care 
must be used when blending samples of extreme fiber fine- 
ness, particularly if there are no bales of intermediate fine- 
ness in blend; sample with 2.5 Micronaire reading has twice 
as many fibers/lb as sample with 5.0 reading; fiber and 
emopine data are shown in tables, and components of blends 
in charts. 


Infrared Spectra of Cellulose Modifications, R.T.O’CON- 
NOR, E.R.McCALL, D.MITCHAM. Am Dyestuff Reporter v 
49 n 7 Apr 4 1960 p 35-43. Application of spectrophotometric 
procedure for analysis of cellulose and modified cellulose de- 
vised by R.T.O’CONNOR, E.F.DuPRE, E.R.McCALL, with 
which infrared absorption spectra of cotton or modified cot- 
ton fiber, yarn or fabric may be obtained without modification 
of sample; data for esterification reactions, etherification, 
multiple modification reactions, and resin treated fibers and 
fabrics. 37 refs. 


Measure of Cotton Fiber Development, L.E.HESSLER. Tex- 
tile Research J v 29 n 11 Nov 1959 p 858-62. Study of extent 
to which cut fiber method can be used to evaluate cotton 
fiber development and utility; it was concluded that cut 
swollen cotton fibers can be used to study fiber development 
and determine cotton maturity, to identify biological and 
chemical damage in raw cotton sample, and to distinguish 
cotton from other natural and synthetic fibers in mixtures. 


Structural Properties of Cotton Fibres—1. Convolution 
Angle and Its Relation to Tensile Strength, S.M.BETRABET, 
K.P.R.PILLAI, R.L.N.IYENGAR. J Sci & Indus Research v 
19A n 2 Feb 1960 p 91-4. Quick method described for deter- 
mining number of convolutions/unit length of cotton fiber, 
and thereby convolution angle; high correlation between ten- 
sile strength and convolution angle of 22 cottons, represent- 
ing all species cultivated in India, observed; good correla- 
tion also observed between X-ray angle and convolution angle 
for 13 cottons. 


See Textile Fibers—Friction. 


Processing. Partially Carboxymethylated Cotton as Intermedi- 
ate for Further Chemical Modification, R.M.REINHARDT, 
J.D.REID, T.W.FENNER, R.Y.MAYNE. Textile Research J 
v 29 n 10 Oct 1959 p 802-10. Presence of two reactive func- 
tional groups, hydroxyl and carboxyl, in partially carboxy- 
methylated cotton affords attractive sites for further chemical 
modification by number of reagents; among types of modifi- 
cation which were investigated were salt formation, esterifi- 
cation, etherification, and oxidation. 27 refs. 

Physical Properties of Chemically Modified Cottons—5, 
A.W.McDONALD, G.C.HUMPHREYS, J.N.GRANT. Textile 
Research J v 30 n 4 Apr 1960 p 312-17. Effects of aminiza- 
tion; yarns from six cottons selected for their widely differ- 
ent fiber characteristics were partially aminized to degree 
of substitution averaging about 0.043; results are given for 
moisture regain, linear density, modified cellulose density, 
fiber length, tenacity and modulus. 

Reaction of Epoxides with Cotton Cellulose in Presence of 
Sodium Hydroxide, J.B.McKELVEY, B.G.WEBRE, E.KLEIN. 
Textile Research J v 29 n 11 Nov 1959 p 918-25. Reactions 
at 25, 50, and 95 C; effects of solvents and alkali content of 
yarn steep on epoxy add-on; factors in reaction were found 
to be maximum add-on obtained when sodium hydroxide con- 
centration of yarn steep is varied, necessity of presence of 
water, and solubility of epoxide in caustic solution. 43 refs. 


COTTON YARN 


See also Cotton Fabrics; Cotton Fibers. 

Analysis of Variations for Certain Physical Properties of 
Combed Cotton Yarns, D.S.HAMBY, W.C.STUCKEY, B. 
GAST, R.J.HADER. Textile Research J v 30 n 6 June 1960 
p 435-43. Information on levels of quality measurements nor- 
mally used in evaluating yarns; 61 combed yarns, ranging in 
count from 16/1 to 120/1, were sampled from 32 different 
mills; for each yarn number 25 spinning bobbins were se- 
lected at random; sample calculations are included. 

Changes in Fine Structure and Mechanical Properties In- 
duced by Cyanoethylation of Cotton Yarns—l, C.M.CONRAD, 
D.J.STANONIS, P.HARBRINK, J.J.CREELY. Textile Re- 
search J v 30 n 5 May 1960 p 338-48. Treatment without 
tension; cotton yarns were impregnated - with 6% sodium 
hydroxide and reacted in relaxed state with acrylonitrile at 
60 C and different periods of time up to 60 min to give prod- 
ucts with degrees of substitution up to 2.6 cyanoethyl groups 
per anhydroglucose unit; effects on properties were deter- 
mined. ; a 

Einrichtun zur WVerbesserung der Bandgleichmaessigkei 
an Beeline oens H.PERNER, O.TSCHANG-GOL. Dres- 
den. Technische Hochschule—Wissenschaftliche Zeit v 8 n 4 


COTTON YARN—Continued 


1958/59 p 795-800. Arrangement for improving cotton draw- 
ing uniformity; simple technique of applying P.J.ARISTOW’s 
method of inclined sliver drafting to existing machinery; im- 
provement of about 20% in uniformity of drawing can be 
achieved. 


Four Ways to Measure Cotton-Yarn Strength, N.H.POM- 
FRET. Textile World v 110 n 2 Feb 1960 p 52-3. Skein 
strength, single end, ballistic tests, and continuous testing 
of single ends of yarn for checking weak places, are dis- 
cussed; table showing influence of length and variability on 
yarn strength can be used for calculating average yarn 
strength of actual lengths under tension in mill. 


Mechanical Properties of Cotton Yarns Parchmentized with 
Sulphuric Acid, A.G.CHITALE, S.V.GOKHALE, P.C.MEHTA. 
J Sci & Indus Research v 19A n 3 Mar 1960 p 138-44. Break- 
ing strength and elongation measured on single cotton yarns 
treated for different periods, and effects of temperature, addi- 
tion of formaldehyde and premercerization of yarn were inves- 
tigated on 60s and 98s counts yarn, each at two twist levels; 
yarns used were spun from either Sudan or Karnak cotton. 


Shape and Parallelization of Fibers in Slivers and Their 
Directional Properties, M.TABATA, K.HAYAKAWA, T.TAKI- 
ZAWA. Textile Machy Soe Japan—J v 6 n 1 June 1960 p 
5-10. Short dyed cotton yarns were used as tracers in shape 
studies ; Orientation Index was measured by modifying method 
of C.H.LINDSLEY (see Engineering Index 1951 p 1203), but 
measuring was made in plus and minus directions; data show 
variations for straight fibers and for fibers with leading or 
trailing hooks, also difference in plus and minus values; 
direction in which slivers are fed has bearing on quality of 
finished yarn. 


Carding. Extending Stripping Cycle, W.NUTTER, A.CROSS. 
Textile Recorder v 77 n 921 Dee 1959 p 58-60. Results of mill 
trials indicate that with standard card wire, normal period 
between stripping on cotton cards may be multiplied by 
factor of up to five without incurring any loss in quality; 
this factor increases as cotton processed becomes coarser ; 
extension of stripping cycles beyond 3 to 4 hr cuts across 
what is considered to be good practice; table shows compara- 
tive yarn tests with normal and extended stripping cycles; 
graphs show nep counts on webs produced by cards run for 
extended periods without stripping. 


Granular Carding Interests Alabama Operating Executives. 
Textile World v 109 n 12 Dee 1959 p 55, 140-1. Summary of 
information on cotton processing, given at Alabama Poly- 
technic Inst, Auburn, Ala; 15 mills representing nearly one 
million spindles participated in carding discussion. 


Metallic Card Clothing in Cotton Carding, B.SCHAFFER. 
Textile Recorder v 77 n 923, 927 Feb 1960 p 54-6, June p 
52-4. Feb: Theory to explain loading of flexible cylinder wire 
on revolving flat cards is suggested, and applied to explain 
absence of loading with rigid metallic wire; results of com- 
parative tests. June: Differences between flexible wire and 
rigid metallic card clothing in relation to sliver weight vari- 
ation, nep count, effects on processing and processing costs. 


Processing. See Cotton Fibers—Processing. 


Sizing. Effect of Certain Variables in Warp Sizing on Weav- 
ability, H.W.SAFFER, H.A.RUTHERFORD, D.M.CATES. 
Textile Research J v 29 n 11 Nov 1959 p 849-57. Study in rela- 
tion to simulated weaving for cotton yarn sized with poly 
(ethylene oxide); increasing size add-on decreased tendency 
of sized yarns to shed fibers and size; effect of resin degree 
of polymerization varied with size add-on; as temperature of 
application was raised, penetration of size through yarn in- 
creased, 

Spinning. See also Yarn—Spinning. 

Advances in Cotton Spinning Technique, W.NUTTER. Tex- 
tile Recorder v 77 n 924 Mar 1960 p 71-2. Developments in 
opening, cleaning, carding, combing and drawing during past 
10 yr; comparative table shows processing sequence and 
number of machines recommended in 1950 and in 1960 for 
producing 400 lb/hr of 50’s combed yarns (3.75 twist factor). 


Fibre Motion in Roller and Apron Drafting, J.McVITTIE, 
A.E.De BARR. Textile Inst—J v 51 n 4 Apr 1960 (Trans 
Sec) p 1147-56. Motion was investigated using apparatus 
which permits direct observation of marked cotton fibers as 
they pass through drafting zone at reduced speed; experiments 
show that at some point after being released by back rollers 
fibers are alternately accelerated and decelerated until they 
attain front roller speed, and confirm that apron drafting 
gives greater control of floating fibers than roller drafting ; 
reference is made to results of D.S.TAYLOR for wool fibers. 


How Four Cotton Mills Control Spinning Waste. Textile 
World v 110 n 3 Mar 1960 p 63. Survey shows that rework- 
able waste can be controlled in spinning room by checking 
spinners’ waste cans, posting individual waste reports and 
explaining waste control to operators; approaches used by 
each of four mills are reported separately. 

Test Frame at Coats & Clark Shows Considerable Promise. 
Textile World v 109 n 8 Aug 1959 p 45, 158. Production tests 
run on 300-spindle frame, installed at Pelham, Ga, plant in- 
dicate that it may be feasible to spin high quality thread yarn 
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directly from drawing sliver; frame feeds from 6-in. cans ; 
gage is 314 in., rings are 2 in. in diam, and traverse is 8 in. ; 
savings of better than 5¢ per lb are possible in production 
of sewing thread yarn under present operating conditions ; 
data for making 58s yarn from long staple Egyptian cotton. 


COUETTE FLOW. See Aerodynamics—Heating Effects ; Aero- 
dynamiecs—Magnetohydrodynamics; Flow of Fluids—Turbu- 
lent; Flow of Fluids—Viscous. 


COUGAR DAM. See Dams, Earth—Oregon. 
COULOMETERS. See Electric Measuring Instruments. 
COUNTERS 


See also Chemical Analysis—Apparatus; Cosmic Rays; Dia- 
monds ; Gamma Rays—Measurement ; Goniometers ; Neutrons— 
Measurement; Radiation—Measurement; Radioactive Materi- 
als—Measurement ; Spectrometers—Neutron ; X-Rays—Measure- 
ment. 


Absoluteichung von Zaehlanordnungen fuer Strontium 89, 
Yttrium 90 und Barium-Lanthan 140 durch Strontium-Yttrium 
90-Standards, G-LHERRMANN, K.HABEL. Nukleonik vy 1 n 7 
Aug 1959 p 241-5. Absolute calibration of counter installations 
for Sr-89, Y-90, and Ba-La-° by means of Sr-Y-®° standards ; 
examples of calibration of 2-pi and end window counters. 


Corona Counters of Highly Ionizing Particles, A.B.DMI- 
TRIEV, Yu.M.TOLCHENOV, A.I.FILATOV, V.G.CHAIKOV- 
SKII. Instruments & Experimental Techniques (English trans- 
lation of Pribory i Tekhnika Eksperimenta) n 38 May-June 
1959 p 380-5. Counters, operating under conditions of stable 
corona discharge, are intended for detecting highly ionizing 
particles in presence of low-ionizing radiation; gas amplifi- 
cation factor in counters is as high as 103-104 and can be 
made independent of power supply voltage, as result of which 
counters have plateau of large extent with small slope. 


Decade Counting, E.BUKSTEIN. Instruments & Control 
Systems v 33 n 8 Aug 1960 p 1314-17. Ten different ways to 
connect flip-flops in order to make decade counter. 


Dose Characteristics of Low-Voltage Halogen Counters, 
A.B.DMITRIEV, D.I.PESKOV, A.B.KHEIFETS, V.G.CHAI- 
KOVSKII. Instruments & Experimental Techniques (English 
Translation of Pribory i Tekhnika Eksperimenta) n 3 May- 
June 1959 p 392-5. Measurement results of dose characteristics 
of l-v halogen counters; maximum counter rates which can be 
attained by various types of counters and their resolution 
time; dependence of dose characteristics on load resistance. 


Effect of Gaseous Impurities on BF3 Proportional Counters, 
J.D.APONTE, S.A.KORFF. Rev Sci Instruments v 31 n 5 
May 1960 p 532-6. Effect of SiFu, SO2z, and SF on plateau and 
pulse size distribution of proportional counter; amount of 
these gases permitted, without counter being affected beyond 
limits of tolerance, were found to be 0.04% for SiFu, 0.01% 
for SO2, and 2.0x10% for SFs. 


Form of Electric Field in Corona Counters, Yu.M.TOLCHE- 
NOV. Instruments & Experimental Techniques (English trans- 
lation of Pribory i Tekhnika Eksperimenta) n 3 May-June 
1959 p 385-9. Calculation of form of electric field in counters 
of highly ionizing particles operating in region of stable 
corona discharge; experimental verification of results, by 
measuring times required for ions to pass through counter. 


Hodoscope Based on Pulse Powered Small Diameter Coun- 
ters, A.G.MOROZOV, K.G.NEKRASOV, M.I.POPOV. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 762-6. 
Investigation of various gas-filled pulse powered counters; 
analysis of properties of fillers used; operation of hodoscope 
with 7.5 mm diam neon-filled counters. 


Hodoscope with Successive Transmission of Signals, I.D. 
RAPOPORT. Instruments & Experimental Techniques (Eng- 
lish translation of Pribory i Tekhnika Eksperimenta) n 4 
July-Aug 1959 p 601-5. Two hodoscope devices characterized 
by successive registration of pulses which are fixed in hodo- 
scope channels; system of registration provides advantage in 
using hodoscopes where radiation detectors are at great dis- 
tance from place where signals are recorded. 16 refs. 

Investigation of Lower Excited Levels of Th-230 by Ob- 
serving a-ex Coincidences, A.P.KOMAR, G.A.KOROLEV, 
G.E.KOCHAROV. Acad Sciences USSR—Bul—Phys Series 
(English Translation) v 22 n 7 1958 p 818-20. Apparatus has 
been designed for detecting a-ex coincidences which consists 
of pulse ionization chamber inside of which is proportional 
counter for detecting conversion electrons; equipment was 
used for investigating coincidence between a-spectrum of 
U-234 and conversion electrons. . 

Large Area Germanium Surface-Barrier Counters, F.J. 
WALTER, J.W.T.DABBS, L.D.ROBERTS. Rev Sci Instru- 
ments v 81 n 7 July 1960 p 1756-62. Theoretical model of 
counters, with sensitive areas up to 5 cm2, having good 
resolution, long term stability, and fast rise time is appli- 
cable to counting of heavy charged particles such as a-par- 
ticles and fission fragments; importance of germanium purity 
in connection with pulse height, rise time, and counter area. 

Measurement of Quantum Efficiency of Proportional Coun- 
ter Using X-rays, A.E.KISS, N.PATLA. Brit J Applied Phys- 


COUNTERS—Continued 

ies v 10 n 8 Aug 1959 p 376-80. Variation of quantum effi- 
ciency with X-ray wavelength and beam direction investigated 
in range 0.2-2.3 A; measurement of absorption coefficient 
for counter-window material (Pyrex) described; proper choice 
of beam direction within counter required if useful efficiency 
is to be obtained at shorter wavelengths; effects of counter 
geometry, construction, scattering processes and fluorescence 
on quantum efficiency discussed. 


Multiwire Charged-Particle Counters, A.S.DEINEKO. In- 
struments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 3 May-June 1959 p 
390-2. Double-annulus multiwire counter for investigation of 
B-active products formed during bombardment of targets 
with charged particles; for preparations with maximum 
B-particle energy of 1.3 Mey, counting efficiency of counter 
connected to coincidence circuit is 0.28; design of instrument 
allows experiments to be conducted with both solid and 
gaseous targets. 


Nachweis schneller Neutronen mit Funkenzaehlern, G. 
KRUEGER. Nukleonik v 1 n 7 Aug 1959 p 237-41. Detection 
of fast neutrons with spark counters; fast neutron behavior, 
with various gases, of two types of counters, with and with- 
out steady current; with methane filled 10-filament counter, 
response of 0.25% was obtained from Po-Be source; counters 
have marked directional dependence. 


Neutron-Insensitive Proportional Counter for Gamma-Ray 
Dosimetry, R.S.CASWELL. Rev Sci Instruments v 31 n 8 
Aug 1960 p 869-71. Instrument is proportional counter which 
may be used as dosimeter for y-rays in presence of neutrons 
by pulse-height integration of small pulses due to secondary 
electrons produced by y-rays and rejection of large pulses 
due to heavy particle recoils from neutrons; y-ray dosimeter 
with low sensitivity to neutrons, developed for radiation 
dosimetry in mixed fields of neutrons and y-rays. 

Photon Counters for Accurate Measurement of Ultraviolet 
Radiation, L.S.SHELKOV, I.A.PRAGER, A.G.KOSTIN. In- 
struments & Experimental Techniques (English Translation 
of Pribory i Tekhnika Eksperimenta) n 3 May-June 1959 p 
396-402. Electric and photometric characteristics of  self- 
quenched photon counters with photocathodes of various ma- 
terials; construction of photon counters with photocathode 
of Cu-Be alloy, provided with protective grid made of tungsten 
wire, permitted stability of sensitivity to be substantially 
improved. 18 refs. 


Thermal Stabilities of Halogen Counters, V.G.CHAIKOV- 
SKIL. Instruments & Experimental Techniques (Translation 
of Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 
69-71. How counters can be made stable up to 170-200 C by 
removing products formed by halogens’ reacting with mate- 
rials in counter which evaporate at high temperatures, 
changing counter characteristics. 


Wechselbeziehungen zwischen mechanischen und _ elektroni- 
schen Zaehlern, A.GASTELL. VDI Berichte v 37 1959 p 19-22. 
Reciprocal relationships between mechanical and electronic 
counters; performance of both types compared on basis of 
their specific properties. 

Zur Verwendung dekadischer Zaehlroehren in nichtdeka- 
dischen Zaehlsystemen, K.APEL. Elektronische Rundschau vy 
14 n 3 Mar 1960 p 95-7. Use of decade counter tubes in non- 
decade counting systems; method of substituting ring or gate 
circuits by decade counter tube of cold cathode type; arrange- 
ment consists essentially of series connected counter tubes, 
with suitable intermediate stages providing step-by-step firing 
and extinguishing of gas discharge processes in tubes. 

Accessories. See also Counters—Geiger Mueller. 


Nonoverloading Linear Amplifier for High-Speed Counting, 
A.S.MELIORANSKII, Yu.M.OSTANEVICH. Instruments 
Experimental Techniques (Translation of Pribory i Tekhnika 
Eksperimenta) n 1 Jan-Feb 1959 p 77-80. Amplifier designed 
to work with photomultiplier and NalI(TI) crystal, has gain of 
750, building up time of 0.15 usee and pulse formation time of 
1.5 usec; maximum amplitude of output pulses is 100 v with 
nonlinearity and instability of less than 0.5%; amplifier con- 
sists of phase inverter with shaping delay line, three ampli- 
fying stages and output cathode follower. 


Transistor Amplifier for Fast Proportional Counting, J.B.S. 
WAUGH, R.W.NICHOLSON. Nucleonics y 18 n 7 July 1960 
p 70, 72-4. Transistor amplifier, developed at Chalk River for 
exacting standardization work with 4 pi Beta flow counters, 
has counting-rate plateaus over 200 v long with slopes less 
than 0.2%/100 v; current-pulse amplification, permitted by 
wide-band transistor circuits makes fast counting rates feasi- 
ble; circuit diagram of transistor amplifier; graphical data. 


Amplifiers. See Counters—Accessories. 


Cerenkoy. See also Cosmie Rays. 


How Much Do Wave Length Shifters Used Jer 
Counters Scintillate? G.FINOCCHIARO, RFINGL fee. 
ZWTTI. Nuovo Cimento v 15 n 3 Feb 1 1960 p 317-22. In- 
crease in light output of liquid Cerenkoy counters obtained by 
addition of wavelength shifting substances (as suggested by 
many authors) has been studied; it is shown that most of 


Circuits. See also 


Electronic. 
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COUNTERS—Continued 


observed increase is due to scintillation and not to actual 
wavelength shifting. 


Pulse Height Distribution of Cerenkov Counters, R.J.WAG- 
NER. Rev Sci Instruments v 31 n 3 Mar 1960 p 271-8. 
Analytical solution for determination of distribution of path 
lengths of isotropic flux of particles passing through cylinder; 
distribution function is shown graphically for cylinders of 
various height-to-diameter ratios and mean path length is 
calculated in each case; distribution function for some spe- 
cial cases of shielded cylinders. 


Counters—Electronic; Counters—Geiger 
Mueller; Counters—Pulse Analyzers; Counters—Scintillation. 


Circuit & coincidence utilisant la conversion temps-ampli- 
tude, S.GORODETZKY, Th.MULLER, M.PORT, G.BERG- 
DOLT, J.GRAFF. J de Physique et le Radium (Physique 
Appliquee) v 20 n 7 July 1959 p 49A-54A. Coincidence circuit 
utilizing time to pulse height converter; with clipping lines 
used, converter has linear region of 0.5x10-8 see and variation 
in delay of 2.5x10-" see corresponding to variation in ampli- 
tude of 1%. 


Circuit Modifications for Boosting Counter Speed, R.L.IVES. 
Electronics v 33 n 7 Feb 12 1960 p 112-14. Electronic meth- 
ods are described that may be used to accelerate conventional 
electromechanical counters by factor of three without attend- 


epi sontact and flyback problems; counter life is not short- 
ened. 


Designing Input Trigger Circuits, R.KIMES. Electronic In- 
dustries v 19 n 2 Feb 1960 p 101-5, Trigger circuit that handles 
wide variety of jobs, and offers correct, reliable output infor- 
mation at low cost; circuit is independent of input rise 
time, can handle large variations in input amplitude and d-c 
level, and rejects noise. 


Gas-Discharge Indicator Tube for Transistorized Decade 
Counting Circuits, T.P.J.BOTDEN. Philips Tech Rev v 21 n 
9 1959-60 p 267-75. For scaling circuits non-counting indica- 
tor tubes are required, operating on low energy signals of 
few volts; tube with flat annular cathode divided into 10 
sectors, and ring shaped anode described, which, when filled 
with Ne plus 0.1% A at 15 cm Hg, initiates gas discharge 
via one of 10 auxiliary electrodes; control signals supplied 
by transistor circuit need only make potential of relevant trig- 
ger differ by .5 v from that of anode. 


Multiple Coincidence Circuit, R.L.CHASE. Rev Sci Instru- 
ments v31 n 9 Sept 1960 p 945-9. In general purpose “fast- 
slow’? multiple coincidence circuit, three independent sets 
of fast coincidence conditions and three independent sets of 
slow coincidence conditions, involving up to five input sig- 
nals, can be imposed simultaneously using plug board and 
set of patch cords; coincidence pulse timing is accomplished 
with aid of unique discriminator circuit which can be used 
either to detect early point on rise of input signals or time 
of input signal zero transition. 


Nonsaturating Transistor Circuitry for Nanosecond Pulses, 
R.M.SUGARMAN. IRE—Trans on Nuclear Science v NS-7 n 
1 Mar 1960 p 23-8. Pulse testing of transistors in 10-19 to 10-® 
sec range; based on measurements, 1 nanosecond, current 
switching, multiple coincidence system has been constructed ; 
it is d-c coupled and has input pulse limiters and clipping 
stubs; 10-nanosecond scaler-discriminator stage also employs 
current switching techniques. 


Silicon Transistorized Scaling Stage, L.B.GARDNER. IRE 
—Trans on Instrumentation v I-9 n 1 June 1960 p 55-9. De- 
sign, packaging, and evaluation of scaling stage that uses 
silicon compounds for semiconductor elements is presented ; 
stable operation at temperatures in excess of 110 C is 
achieved; relative advantages and disadvantages of operating 
semiconductors in saturated or nonsaturated region are dis- 
eussed and several practical circuits of each type given. 


Transistorized Collinge-Huxtable Binary Circuit, P.PRIN- 
CIPI, V.SVELTO. Energia Nucleare v 6 n 10 Oct 1959 p 
635-6. Transistorized binary scaler described using greater 
than 7 Me cutoff transistors; resolution power better than 
100°ns is reached for couples of suitably shaped pulses; cir- 
cuit diagram and graphical data. 


Transistorized Precision Ratemeter, G.GIANNELLI, V. 
MANDL. Rev Sci Instruments v 31 n 6 June 1960 p 623-5. 
Ratemeter, developed as part of fully transistorized counting 
system for nuclear physics Electronic Laboratory of Ispra, 
Italy; ratemeter is based on special circuit with saturated- 
core blocking oscillator; this circuit feeds capacitance with 
calibrated quantity of electric charge for every input pulse; 
instrument is characterized by absolute zero stability, good 
linearity, and temperature independence. 


Applying Electronic Counters, R.W.RUSSELL. 
Automation v 7 n 4 Apr 1960 p 80-2. How improved effi- 
ciencies can be obtained in industry by application of elec- 
tronic counters, particularly of predetermining type Rot 
counters to variety of control operations such as for stopping 
motors, activating gates, closing valves, etc; features of 
Veeder-Root counters. 


COUNTERS—Continued 


Characteristic Parameters of Gas-Tube Proportional Coun- 
ters—1l, R.W.KISER. Applied Sci Research (See B) v 8 n 3 
1960 p 183-200. Methane, methane-argon, and ethanol-argon 
counters; gas multiplication factor determined in cylindrical 
counters at specific counter wire voltages and varied pres- 
sures, wire radii, and counter shell radii; Rose-Korff and 
Curran-Craggs modified Rose-Korff theory disagrees with 
experimental results; Diethorn expression presents results 
in terms of two parameters characteristic of gas filling; 


recent results for ethanol-argon mixture reinterpreted in terms 
of these. 


Counters Using Single Crystal Barium Titanate Capacitors, 
T.R.HOFFMAN. Semiconductor Products v 2 n 11 Nov 
1959 p 24-6. Counting circuit of “staircase” type employs 
single crystal barium titanate capacitor as key element of 
charging circuit and silicon unijunction transistor as dis- 
charge device; count ratio can be varied from 1 to over 100, 
and is independent of input voltage amplitude over wide 
ranges; sine waves can be applied directly to charging cir- 
cuit; no preliminary wave shaping is necessary. 


Counting and Timing Circuits, J.S.SICKO. Electronics v 
33 n 19 May 6 1960 p 61-3. When d-e voltage is applied to 
control winding of saturable reactor, finite time will elapse 
before magnetic flux reaches its final value; this time delay 
characteristic is used with controlled rectifier in circuit that 
forms frequency divider; at supply frequency of 400 eps, 
division by 10 or less is possible; design of timing circuits 
is discussed. 

Counting for High Speed Control, J.E.EVERETT. Auto- 
mation v 7 n 6 June 1960 p 92-6. How transistorized digital 
controllers accurately count pulses from sensing devices at 
speeds up to 75,000 counts/sec, actuate various functions of 
other equipment when preset number is reached, and instan- 
taneously reset to zero with no loss of count; application of 
equipment in controlling wide range of simple and complex 
industrial processes. 


Effects of Reactor Exposure on Boron-Lined and BF3 Pro- 
portional Counters, W.M.TRENHOLME. IRE—Trans on Nu- 
clear Science v NS-6 n 4 Dec 1959 p 1-7. Important design 
and application criteria that lead to improved performance of 
counters after long reactor exposure. 


Eine universelle Eingangsstufe fuer elektronische Zaehler, 
H.MAHNAU. Elektronische Rundschau v 13 n 9 Sept 1959 p 
324-7. Universal input stage for electronic counters; stage 
permits matching of counters to various measuring problems, 
integrally limits pulse amplitude, and adjusts defined times 
of resolution; by combining several input stages, single and 
multiple coincidences and anticoincidences may be selected; 
two anticoincidence-circuit stages in conjunction with dis- 
criminators can be operated as single-channel pulse-amplitude 
analyzer. 

Fast Counting Circuits Using E1T Tubes, V.RADEKA. 
Electronic Eng v 32 n 384 Feb 1960 p 92-5. Possibilities of fast 
counting with E1T tubes are investigated; behavior of electron 
beam and theoretical limits of counting speed are discussed ; 
it is found possible to use E1T tubes up to about 10° pulses 
per sec; on basis of analysis fast counting circuit is developed. 

Glow Counting Tube Read-Out Technique and its Applica- 
tion, S.K.CHAO. IRE—Trans on Electronic Computers v 
EC-8 n 3 Sept 1959 p 317-20. Technique described whereby 
content of cold cathode counting tube is recognized and read 
out through carrier signal applied to anode and 10 cathodes ; 
readout is of nondestructive type; large number of glow tubes 
can be read out by connecting all corresponding cathodes 
together and successively distributing carrier signal to their 
anodes. 

High-Speed Decatron of Single-Pulse Type, G.M.YANKIN, 
F.M.YABLONSKIJ, I.Ya.BREIDO. Radio Eng v 14 n 5 1959 
p 101-4. English translation of article indexed in Engineering 
Index 1959 p 286 from Radiotekhnika May 1959. 

High Speed Scalers Using Tunnel Diodes, P.SPIEGEL. Rev 
Sci Instruments v 31 n 7 July 1960 p 754-5. Solid-state scaler 
circuit with double pulse resolution of less than 50 nanosec, 
utilizes characteristic of series connected tunnel diodes wherein 
voltage is multi-valued function of current; decade scaler 
described requires very little power, may be microminiaturized, 
and is potentially more economical and easier to fabricate 
than contemporary scalers. 

‘ISABEL’ (Iso Status Accumulating Binaries Using Extraor- 
dinary Logic), J.A.GOSS. Hlectronic Eng v 32 n 392 Oct 
1960 p 630-4. Improved logical arrangement of decimal counter 
based on bistable elements is described; advantages over usual 
methods and performance of various circuits using this method 
are given. 

Millimicrosecond Discriminator, D.F.SWIFT, V.PEREZ 
MENDEZ. Rev Sci Instruments vy 30 n 11 Nov 1959 p 1004-6. 
Discriminator circuit, for use with mu-see counting equip- 
ment, utilizes diode voltage comparator which drives secondary- 
emission tube univibrator after amplification; two shaped 
outputs are provided; one, of short duration, for use with 10- 
Me sealers, and another longer pulse for microsecond scalers ; 
response to pulses as short as 3 mpt-sec can be obtained ; 
recovery time is less than 0.1 ~-see at fast output. 
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Multiple-Interval Timers Using Gated Staircase Counters, 
T.R.HOFFMAN. Semiconductor Products v 8 n 4 Apr 1960 
p 47-50. Stairease counters using single crystal barium titanate 
capacitors can be gated on and off by means of switching 
transistors; two or more counters can be used to time two 
or more independent intervals sequentially; gating sequence 
is controlled by combination of flip-flops and simple logic 
circuits; application to analog-to-digital converter. 


New Type 150 KC Binary-Quinary Decade Counter with 
Neon Display, R.A.HEMPEL. Semiconductor Products v 3 
n 9 Sept 1960 p 36-9. Circuit described uses two transistor 
binary driving five transistor quinary; features include bright, 
reliable neon display using relatively simple resistor networks 
and 10 position electrical coincidence output circuit; total 
power dissipation is less than 34% w. 


Non Overload Linear Amplifier for Scintillation and Pro- 
portional Counters, C.COTTINI, E.GATTI, E.ZAGLIO. Energia 
Nucleare v 6 n 9 Sept 1959 p 588-94. Unit was designed with 
eascading loops of three tubes having frequency dependent 
feedback ; it permits very high counting rates without distor- 
tion of spectra; arrangement particularly suited to y-ray 
spectroscopy; schematic diagrams, and graphical data in- 
cluded with details of unit design, operation and performance. 


Ringzaehler fuer Vorwaerts- und Rueckwaertszaehlung mit 
Transistoren, K.WAGNER. Elektronische Rundschau v 14 n 
4 Apr 1960 p 121-5. Transistorized cyclic forward and back- 
ward counter; two types of counters having transistorized 
bistable multivibrator stages, which are so dimensioned that 
sufficient number of logic circuits, especially “‘and’” gates, can 
be connected; decade versions allow for counting frequencies 
up to 30 and 20 ke; one of variants may also be employed as 
binary shift register in both shift directions when closed 
circuit is opened. 


Silicon Junction Devices Detect Nuclear Particles, R.W. 
JACKSON, P.P.WEBB. Can Electronics Eng v 4 n 4 Apr 1960 
p 26-8. Silicon junction nuclear particle detector equivalent 
to “solid state ionization chamber’ is described; detector is 
8 to 10 times more sensitive than gas filled ionization cham- 
bers and does not require window; device is rugged and 
small. 


Steering Circuits Control Reversible Counters, R.D.CARL- 
SON. Electronics v 33 n 1 Jan 1 1960 p 86-8. Transistorized 
reversible decade counter uses static voltage level on bases 
of steering transistors to determine direction of count; 
coding and feedback techniques minimize number of com- 
ponents needed in gating and carry circuits when decades 
are cascaded; pulses can be counted at rates up to 200,000 
per sec; reversible counters are useful in control systems that 
measure temperature, pressure, etc, through combined analog 
and digital techniques. 


Transistor-Driven Beam Switching Tube Decade Counter, 
R.H.GRAHAM. IRE—Trans on Nuclear Science v NS-6 n 4 
Dee 1959 p 16-20. Electrical readout decade counter employ- 
ing magnetron beam switching tube with transistor drive; 
double pulse resolution is 1 « sec; “Pixie” neon indicator 
driven without use of additional transistors; readout circuit 
for printer or punched paper tape. 


Transistorized Coincidence Unit with Nanosecond Resolu- 
tion, R.V.GASSTROM. Instn Elec Engrs—Proe v 106 Pt B 
Supp n 16 May 1959 p 834-9. Example of coincidence unit de- 
sign to show how use of transistors with very high cutoff fre- 
quencies not only simplifies circuitry but also technique itself; 
simplification obtained due to inherent low impedances of 
transistors of matching impedances to those of coaxial cables, 
etc. Paper 3113E. 


Transistorized Cold Cathode Decade Counter, HLSSADOWSKI, 
M.E.CASSIDY. IRE Convention Ree v 7 pt 9 (Human 
Factors in Electronics, etc) 1959 p 214-21. Unit module 
decade counter having visual and electronic readout described; 
circuit consists of transistor blocking oscillator driving cold 
cathode decade counter tube; waveform criteria for success- 
ful operation discussed; counter tube has individual cathode 
outputs and several units may be connected in parallel to 10- 
digit bus bar system for reading out on command at remote 
station. 


Unitized Nucleonic Equipment, D.R.TROTMAN. Brit Com- 
munications & Electronics v 7 n 6 June 1960 p 420-4. Pulse 
counting equipment built on standard frame is described 
which provides distributed power supplies for each unit by 
means of control shelf; mechanical design of all units is such 
that in vertical direction free flow of air is maintained. 


Geiger-Mueller. See also Radiation—Measurement. 


Automatic Range-Changing of Linear Ratemeter, S.LOV- 
ETT, J Sci Instruments v 37 n 10 Oct 1960 p 376-8. Circuit 
described automatically changes range of linear ratemeter 
as count rate from flow Geiger counter increases or decreases ; 
counter voltage is switched off when count rate exceeds maxi- 
mum that counter is designed to accept, and is switched on at 
intervals to sample count rate, and remains on when rate has 
diminished to acceptable level. 


COUNTERS—Continued 


Contribution a l’étude du phénoméne de vieillissement des 
compteurs Geiger-Muller autocoupants, F.E.M.LOX, G.P.VAN 
DER KELEN. J de Physique et le Radium (Physique Ap- 
pliquée) v 20 n 12 Dec 1959 p 131A-8A. Contribution to study 
of aging phenomena in self-quenching Geiger-Mueller counters ; 
unambiguous criterion for determining deterioration of GM 
eounter tube is change in pulse-height as function of applied 
high-voltage; it is shown that malfunctioning of aged counter 
can be ascribed to changes of gas phase and to changes on 
anode surface. 


Die Messung schwacher Beta-Strahlung mit einer neuartigen 
Geiger-Mueller-Zaehlrohranordnung, M.MARXEN. Elektroni- 
sche Rundschau v 14 n 2 Feb 1960 p55-7. New Geiger- 
Mueller counter circuit for weak B-ray emission; arrangement 
comprising 8 counter and protective counter permitting sup- 
pression of background variations and uncertainties to less 
than 1 count/min; this is accomplished by materially shield- 
ing y-rays and electronically shielding mesons in anticoin- 
eidence circuit. 


Ein transportables Strahlenmessgeraet mit Geiger-Mueller- 
Zaehlrohren, H.MAHNAU. Elektronische Rundschau v 14 n 3 
Mar 1960 p 87-9. Portable radiation measuring set with Geiger 
Mueller tubes; transistorized unit is used for dose-rate meas- 
urement of y-radiation, but by using special probes, @ and 
yy measurements can also be undertaken; active 4-pole net- 
works are kept to minimum by general use of pulse trans- 
formers with ferroxcube cores. 


High Efficiency Geiger Mueller Counter for Measuring Flow- 
ing Radioactive Liquids, F.GADDA, G.REDAELLI. Energia 
Nucleare v 7 n 10 Oct 1960 p 701-4. Unique technological 
details of construction are reported; counter has been filled 
with neon-argon mixture, using bromine as quenching agent, 
and shows good working characteristics; efficiency of counter 
for various B emitters with maximum energy ranging from 
0.3 to 2.2 MeV has been plotted; at highest energy experi- 
mental efficiency greater than 50% is obtainable. (In English). 


Integrador de impulsos para mediciones radioactivas, R.A.P. 
GAYOSO, 0.0.0TTOLIA, S.F.PINASCO. Revista Electroteenica 
v 46 n 2 Feb 1960 p 43-8. Pulse integrator for radioactivity 
measurements, designed for use with Geiger Mueller counters, 
and suitable for many nuclear applications, but especially for 
flow and diffusion measurements of radioactivity; automatic 
recording of results. 


Low Background End-Window Geiger-Mueller Counter, H. 
KOBAYASHI. Inst Phys & Chem Research (Tokyo)—Sci 
Papers v 54 n 1 Mar 1960 p 16-19. Counter of special design 
is devised for exact measurement of weak fB ray activities; 
center wire of counter is provided with mica disk guard as B 
ray absorber dividing counter into two compartments, each 
of which serves as independent counter; background count is 
reduced by anticoincidence counting between two component 
counters. 


Low Background Nuclear Counting Equipment, H.D.LE- 
VINE, L.CHARLTON, R.GRAVESON. IRE Nat Convention 
Ree v 7 pt 9 (Human Factors in Electronics, ete) 1959 p 
239-50. Instruments used in measurement of strontium 90 and 
fallout discussed; elimination of cosmic ray events by coin- 
cidence plus gamma ray shielding permits reduction of counting 
rates far beyond that obtainable with shielding alone; Geiger 
counter equipment for routine laboratory measurements as 
well as portable Geiger counter described. 


Low Background Thin-Wall Flow Counters for Measuring 
Beta Activity of Solids, D.LAL, D.R.SCHINK. Rey Sci In- 
struments v 31 n 4 Apr 1960 p 395-8. Construction and per- 
formance of disk-shaped thin-walled Geiger counters suitable 
for measuring very small beta activities; in its basic form, 
counter consists of two thin circular conducting films 
(cathode) and pear-shaped loop of thin wire (anode) in cen- 
ter; separation of films is kept as small as possible; counter 


is operated in Geiger region with mixture of helium (98.7%) 
and isobutane. 


Measurement of Effect of Simple Passivation Process for 
Organic Vapour GM Counters, E.GATTI, G.REDAELLI, R. 
RENXONI. Energia Nucleare v 7 n 1 Jan 1960 p 23-30. Simple 
method for cathode passivation of GM counters is described ; 
method niullifies permanently, photoelectric sensitivity, in 
visible field of GM counters; measurement and evaluations 


of comparison between treated and nontreated counters have 
been affected. 


Irradiation. See Counters—Electronic. 
Liquid. See Counters—Scintillation. 
Pulse Analyzers. Achieving Discriminator Levels with Biased 


Input Diode, F.S.GOULDING, L.B.ROBINSON. Electronics vy 
33 n 21 May 20 1960 p 89-91. Highly accurate and stable pulse 
height discriminator achieves stability of its triggering thresh- 
old by using forward biased shunt diode in its input circuit ; 
triggering thresholds achieved by adjusting bias of diode. 


Automatic One-Channel Amplitude Analyzer with Spectrum 
Recording, M.P.SOKOLOV. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 5 Sept-Oct 1959 p 752-9. Various models of analyzers 
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with automatic discrimination level change and recording of 
spectrum on paper; pulses entering differential gate of dis- 
criminator are stored in decatron counter; at end of count, 


registered results are transferred to paper by means of relay 
circuit. 


Automatic Pulse Counter, G.M.GORODINSKII, V.A.KO- 
CHEVANOV. Instruments & Experimental Techniques (Eng- 
lish translation of Pribory i Tekhnika Eksperimenta) n 4 
July-Aug 1959 p 596-600. Device for automatic count of 
number of statistically distributed pulses; pulses, fed by 
data transmitter to instrument input at equal periods of time, 
are recorded on tape of electronic self-recording potentiom- 
eter in histogram form; counting capacity of measurement 
ranges lies within 50 and 1.3x10® pulses for entire seale; ac- 
curacy is better than 1%. 


Decreasing Inconstancy of Output Pulse Delay Time in 
Amplitude Analyzer, G.P.MEL’NIKOV. Instruments & Ex- 
perimental Techniques (English translation of Pribory i Tekh- 
nika Eksperimenta) n 5 Sept-Oct 1959 p 759-62. Simple 
method, which makes it possible to put pulses into coincidence 
gate with resolution time less than 7.10-§, and not 10-* or 
more. 


Digital Storage of Statistical Data, F.H.IRONS. IRE— 
Trans on Nuclear Science v NS-7 n 1 Mar 1960 p 43-8. Closed- 
loop magnetic tape recorder system designed to store digitized 
pulse height data arriving randomly in time; binary numbers 
from one to maximum of 11 digits can be stored; instrument 
used in conjunction with Argonne 256-channel pulse-height 
analyzer. 


Distribution of Pulse Durations at Coincidence-Circuit Out- 
put, V.N.DYMCHISHIN. Radio Eng & Electronics v 4 n 
1959 p 70-7. English translation of article indexed in Engineer- 
ing Index 1959 p 288 from Radiotekhnika i Elektronika June 
1959. 


Economic Scaler with Magnetic Cores, Sh.I.BARILKO, L.S. 
GORN, B.I.KHAZANOV. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 272-5. Utilization of magnetic 
memory in decade scaler, using transistors and magnetic 
cores with rectangular hysteresis loop, dispenses with con- 
sumption of current in absence of input signals and thus pro- 
vides great economy; power consumption is proportional to 
frequency of recorded pulses and amounts to 0.004 w/ke. 


Fast Coincidence Circuit for Slow Pulses, J.E.DRAPER, 
A.A.FLEISCHER. Rev Sci Instruments v 31 n 1 Jan 1960 
p 49-52. Circuit permits timing of slow pulses (e.g. 300-musec 
rise time) to precision of plus or minus 3 musec over wide 
range of pulse heights (6 v to 120 v) and at high counting 
rates (average separation greater than about 4 usec); instru- 
ment is particularly suited for use in coincidence spectroscopy 
with Nal (TI) scintillators. 

Multichannel Amplitude Pulse Analyzer with Logarithmic 
Characteristic, L.S.BAGDASARYAN, V.M.KHARITONOV. 
Instruments & Experimental Techniques (Translation of Pri- 
bory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 74-6. 
Analyzer designed to work with five-layer proportional counter 
in region of cosmic-ray particles, provides pulse measurements 
with same relative accuracy over whole frequency range. 


Quasilogarithmische Impulsanzeige mit Transistoren, T. 
FRIESE. Elektronische Rundschau v 13 n 8 Aug 1959 p 283-5. 
Quasi-logarithmic pulse indication with transistors ; | circuit 
with seven transistors for 0... 7000 p/s range to improve 
quasi-logarithmic indication of certain American counters ; 
error, which is reduced with increasing counting rate, is less 
than 1% at 700 per sec; to simplify calculation, Gauss normal 
distribution is substituted by parabola. 

Time Analyzer Utilizing Argonne Type 256-Channel Pulse- 
Height Analyzer, J.F.WHALEN, J.W.MEADOWS, C.H.NEL- 
SON. Rev Sci Instruments v 30 n 11 Nov 1959 p 991-4. 
Instrument for measuring distribution in time of series of 
events with respect to given reference event; device is capable 
of utilizing memory of any multichannel analyzer _which 
employs pulse height to time conversion or any similar instru- 
ment; channel widths from 1 wsec to more than 38 usec are 
possible with minimum dead time of 38 usec, with circuit 
specifically adapted for use with Argonne type 256-channel 
analyzer. 

Two-Dimensional Kicksorter with Magnetic Drum Storage, 
R.L.CHASE. IRE Nat Convention Ree v 7 pt 9 (Human 
Factors in Electronics, etc) 1959 p 196-201. Pulse height 
analyzer described accepts coincident pulse pairs and tallies 
them in storage locations whose addresses are determined by 
height of such pulses; 2048 storage locations with capacity 
of 16 binary bits arranged in 64x32 matrix on high speed 
magnetic drum; single pass reading and writing used to 
reduce memory access time; magnetic head paralysis problems 
avoided by storing successive bits in given channel on different 
magnetic tracks. f 
Scintillation. See also Bubble Chambers; Counters—Electronic ; 
Radiation—Measurement ; he ee ae tae Pik A 

Carbon-14 Beta-Ray Standard, Benzoic Acid in Toluene for 
Liquid Scintillation Counters, W.F.MARLOW, R.W.MED- 


COUNTERS—Continued 


LOCK. US Bur Standards—J Research—Physics & Chem v 
64A n 2 Mar-Apr 1960 p 143-6. Sample, which was prepared 
and standardized, consists of benzoic acid-7 C-14 dissolved 
in toluene; samples of solution were oxidized quantitatively 
in Paar oxygen bomb, and radioactivity of carbon dioxide was 
compared with radioactivity of carbon dioxide prepared quan- 
titatively from Bureau’s sodium carbonate C-14 standard. 


Coincidence Counting with Scintillation Counters, H.S.MUR- 
DOCH, K.W.OGILVIE. Nuovo Cimento v 14 n 4 Nov 16 
1959 p 661-72. Examination of factors affecting coincidence 
technique when scintillation counters are used; comparison 
with experiment shows that approximate expressions for 
distribution of random time delays due to photomultipliers 
are applicable in many cases. 


Conical Plastic Scintillators Show Total Gamma Absorption, 
G.J.HINE, J.A.CARDARELLI. Nucleonices v 18 n 9 Sept 
1960 p 92, 94, 96, 98, 100. Advantages and disadvantages of 
plastic scintillators for radiation detection are discussed; 
decay times of light pulses are several hundred times shorter 
than in sodium iodide; total photon absorption can be 
sera oe by incorporating 2 wt % Db in plastic; graphical 
ata, 


Continuous Counting of Gamma Rays from Hot Radioactive 
Liquids, F.L.GREEN, A.SOMERVILLE. Nuclear Science & 
Eng v 7 n 4 Apr 1960 p 320-2. Standard Nal(T1) scintilla- 
tion crystal is used continuously to count gamma rays from 
Fe59 dispersed in lubricating oil at 270 F; crystal is mounted 
in water-cooled jacket which serves as light shield; system 
may be used for counting liquids at temperatures much higher 
irae 300 F by increasing flow of water or by using refrigerated 
coolant. 


Determination of Luminescent Energy Yield of Plastic 
Scintillators Under Action of y-Rays, I.Ya.BREIDO, Yu.A. 
TSIRLIN, L.N.SHISHOVA. Optics & Spectroscopy (English 
translation of Optika i Spektroskopiya). v 7 n 1 July 1959 p 
52-4. Direct measurement of energy yield of y-luminescence 
for scintillator composed of 2% solution of terphenyl and 
0.15% POPOP in polystyrene; data on energy yield was 
pepe for scintillation due to electrons from y-rays of 
s-137. 


Determining Certain Parameters of Electron Multiplier 
Phototubes and Scintillators, V.V.MATVEEV, G.K.POPKOV, 
A.D.SOKOLOV. Instruments & Experimental Techniques (Eng- 
lish translation of Pribory i Tekhnika Eksperimenta) n 5 
Sept-Oct 1959 p 738-42. Instrument for determining speedily 
certain parameters of electron multiplier phototubes and 
selecting their supply conditions for scintillation counters; 
scintillation flashes or neon tubes are used as sources of light ; 
by means of instrument it is possible to make relative evalua- 
tions of solid or liquid scintillating substances. 


Effect of Crystal Thickness and Geometry on Alpha-Particle 
Resolution of CsI(Tl), P.MARTINEZ, F.E.SENFTLE. Rev 
Sci Instruments v 31 n 9 Sept 1960 p 974-7. Resolution of 
CsI(T1) for Po-210 a-particles, measured as function of crystal 
thickness; best resolution of %%4-in. diam cylindrical crystal 
was obtained for thickness of 0.38 mm; based on proposed 
model, conical crystal was designed which yielded line width 
of 1.8% for Po-210 a-particles with selected photomultiplier 
tube. 


Efficient Counting System for Detection of Neutrons from 
Low-Yield Pulsed Neutron Sources, L.RUBY, J.B.RECHEN. 
Nuclear Science & Eng v 6 n 4 Oct 1959 p 272-8. System 
uses large organic scintillator as moderator for burst of fast 
neutrons, many of which are subsequently captured by He in 
scintillator; pulses produced by 2.2-Mev capture y-rays ob- 
served by four photomultiplier tubes whose anodes are paral- 
leled; output pulses amplified and counted by 10-Mce scaler; 
sealer gated to count for 300 usec after pulse, during which 
interval background is very small. 


Energy Loss Spectra for Gamma Rays in Nal, W.F.MIL- 
LER, W.J.SNOW. Rev Sci Instruments v 31 n 1 Jan 1960 p 
39-45. Study, relevant to application of scintillation counter 
techniques in y-ray spectroscopy, of loss spectra for rays 
incident on sodium-iodide crystals; calculations, using Monte 
Carlo method, for point sources, disk sources, and broad 
parallel beams of mono-energetic y-rays varying in energy 
from 0.279 to 8 Mev; crystals considered were right circular 
cylinders of varying size; calculation of efficiencies and total 
absorption fractions. 


Experimental Calibration of Scintillation Pulse Heights of 
Thin CsI Crystals, D.C.WORTH, G.R.HASTE. Rev Sci Instru- 
ments v 31 n 2 Feb 1960 p 169-70. Determination of pulse- 
height response of three CsI crystals for protons from 
B(d,p) and C12(d,p) reactions, using Al foils to vary energy 
of incident protons; three points on range-energy curve for 
for CsI are determined and compared with range-energy curve 
for silver. 


Fast Coincidences with Slow Scintillators, F.T.ARECCHI. 
Energia Nucleare v 6 n 11 Nov 1959 p 717-26. Two different 
methods for working with output pulses from slow scintilla- 
tion counter were introduced in order to achieve good resolu- 
tion in time measurements; two devices were designed and 


292 THE ENGINEERING INDEX—1960 


COUNTERS—Scintillation—Continued 


their technical features are discussed; experimental results 
compared with theoretical calculations. 


Gas-Discharge Scintillation Counter, L.S.SOROKIN. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 3 May-June 1959 p 
403-4, Application in self-quenching counter of complex anti- 
mony-cesium photocathode with small braking electrical field 
at its surface, which serves to eliminate flow of thermo- 
electrons from, and flow of positive ions to photocathode; with 
Nal(Tl) crystal 10 mm thick, considerable increase in counter 
efficiency for Co® y-quanta was obtained. 


Investigation of Ultraviolet Radiation Converters in Gas 
Scintillation Counter, A.N.PROTOPOPOV, Yu.A.SELITSKII, 
S.M.SOLOV’EV. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 
4 July-Aug 1959 p 581-4. Operation of gas scintillation coun- 
ters with different converters of xenon ultraviolet radiation, 
such as quaterphenyl, tetraphenylbutadiene, sodium salicylate, 
and POPOP; determination of relative duration of lumines- 
cence in using enumerated converters; results of registering 
fragments obtained in fission of U-235 by neutrons of energy 
of 15 Mev. 


IRE Standards on Nuclear Techniques: Definitions for Scin- 
tillation Counter Field, 1960. IRE—Proc v 48 n 8 Aug 1960 
p 1449-53. 85 terms relating to scintillation counters defined. 
IRE Standard 60 IRE 13.S1. 


Large-Crystal Counting, M.A.VAN DILLA. Nucleonies v 17 
n 11 Nov 1959 p 150, 152, 155. When small amount of radio- 
activity is distributed through volume as large as man, it is 
necessary to use scintillation spectrometer with large (4-9 
in. diam, and several inches thick) NalI(Tl) crystal, to com- 
bine both sensitivity and energy discrimination; design and 
operation of large crystal cluster combination developed in 
experimental work at Los Alamos Scientific Laboratory. 


Mean Light Yield of Scintillators, A.M.RATNER. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 742-5, 
Relation between physical and technical yield of lumines- 
cence; calculation of mean light yield of scintillator of cylin- 
drical form with arbitrary values taken for light absorption 
coefficient in scintillator, reflection factor from its internal 
surface, and relative refractive index at boundary between 
scintillator and photomultiplier. 


Mechanism of Scintillations in Organic Substances, I.M. 
ROZMAN. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 8 n 4 Apr 1960 p 277-80. Sum- 
mary is given of theory proposed for explaining relationship 
of specific scintillation value to ionizing capacity of particle; 
method of investigation is proposed which considers local 
density of activations (particularly presence of “‘isolated’’ 
activations in overall path of heavy particles) and presence 
of “accumulations” of activated molecules in path of high 
speed electron. 29 refs. 


O  perekhodnykh kharakteristikekh fotomnozhitelei, G.A. 
VASIL’EV. Radiotekhnika i Elektronika v 4 n 8 Aug 1959 
p 1877-81; see also English translation in Radio Eng & 
Electronics v 4 n 8 1959 p 217-21. Transfer characteristics of 
photomultiplier; possibility of describing time characteristics 
of photomultiplier by transient characteristic; experimental 
data for some multipliers, obtained from microoscillograms. 


Plastic Scintillators Containing 1.2-Di-(1-Naphthyl)-Ethy- 
lene, L.L.NAGORNAYA, A.P.KILIMOV. Instruments & Ex- 
perimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 4 July-Aug 1959 p 577-80. Use of 
high temperature polymerization to obtain plastic scintillators, 
which contain 1.2-di-(1-naphthyl)-ethylene serving as_ basic 
luminescent admixture or as spectrum shifter; by y-excita- 
tion, scintillators obtained produced scintillation luminescence 
yield attaining 125-1830% and 140-145% of luminescence yield 
of 2% solution of p-terphenyl in polystyrene. 


Preparation and Properties of Plastic Scintillators of Large 
Volume, G.A.KIRDINA, N.K.PEREYASLOVA. Instruments & 
Experimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 745-9. Method 
of preparing scintillating polystyrene blocks up to 10 1 in 
volume; results of measuring some of properties of phosphors 
prepared. 


Progrés récents du compteur a scintillations, Y.KOECH- 
LIN. Onde Electrique v 40 n 395 Mar 1960 p 235-42. Recent 
progress in scintillation counters; bibliographic progress 
review covering French and foreign counters; details on 
French scintillators and photomultipliers. 39 refs. 

Pulse-Shape Discrimination Identifies Particle “Types, R.B. 
OWEN. Nucleonics v 17 n 9 Sept 1959 p 92-5. Size of 
scintillation determines energy of particle, and shape of decay 
identifies type of particle that initiated pulse; response of 
various organic phosphors to neutron and y-ray irradiation 
discussed and illustrated; measurements of inorganic phos- 
phors such as Nal (Tl) and CsI (Tl) which show opposite effects 
to that of organic phosphors. 

Reduction of Background Emission When Measuring Weak 
Radiations in Liquid Scintillation Counters, D.G.FLEISHMAN, 


COUNTERS—Continued 


L.G.SHAKHIDZHANYAN. Instruments & Experimental Tech- 
niques (Translation of Pribory i Tekhnika Eksperimenta) n 
1 Jan-Feb 1959 p 139-41. Measurement of radioactive proper- 
ties of materials comprising scintillation counters ; consider- 
able radioactivity was discovered in photomultiplier glass 
bulbs of various types and in mica; considerable background 
radioactivity was introduced by glass containers ; containers 
made of other materials are suggested, which considerably 
reduce background radiation. 


Remarques sur la réalisation de chambres a scintillations, 
F.DUFLO. J de Physique et le Radium (Physique Appliquée) 
v 21 n 3 Mar 1960 p 65A-8A. Observations on development of 
scintillation chambers; details are given of construction of 
scintillation chamber utilizing refrigerated CsI filaments 
and Lallemand-Duchesne electronic camera; angular distri- 
bution of light emitted by filaments has been studied and 
remarks are made concerning possible optical systems to 
transmit light from scintillator to camera. 


Scintillators and Semiconductors. Nucleonics vy 18 n 5 May 
1960 p 85-100. Nucleonics report highlights main topics of 
discussion at Seventh Scintillation Counter Symposium held 
Feb 25, 26 in Washington DC scintillation theory, 86-7; new 
scintillators, 88-9; photomultip ier developments, 90-1; record- 
ing particle tracks with lum nescent chamber, 92-7; semi- 
conductor detectors, 98-100. 


Statistical Limits in Timing with Slow Scintillators, F.T. 
ARECCHI, A.De MATTEIS, E.GATTI. Energia Nucleare v 7 
n 10 Oct 1960 p 697-700. With reference to other studies on 
timing with scintillation counters, results on variances in 
time measurements are extended to case of slow scintillators 
such as Nal(Tl), for two different methods of timing; sys- 
tematic dependence of machine time on amplitude of scintil- 
lation (so called ‘‘machine time walk’’) has also been given. 
(In English). 

Three-Dimensional Scintillation Dosimeter, G.L.OLDE, E. 
BRANNEN. Rev Sci Instruments v 30 n 11 Nov 1959 p 
1014-16. Dosimeter, which utilizes luminescence of plastic 
phosphors under electron bombardment, for measuring elec- 
tron or gamma-ray dose distribution in solid or liquid mate- 
rials, which are transparent to luminosity from plastic phos- 
phors; measurement can be accomplished without introducing 
density discontinuities into medium, 


COUPLINGS 


See also Cars—Buffers; Power Transmission. 


Twin Steps to Good Coupling Operation, A.M.DRYER. 
Power v 103 n 7 July 1959 p 71-3. Function of couplings 
is to deliver turbine output to driven machine as last link 
in chain of energy conversion; accurate alignment and 
balancing must be achieved for good turbine performance; 
review of conditions necessary for good operation and per- 
formance. 


Flexible. Flexible Metallic Couplings with Dynamic Links, 


M.F.BALZHI, G.D.ESIN. Engrs’ Digest v 21 n 4 Apr 1960 p 
98-9. Details of new type of flexible metallic coupling, devel- 
oped in Russia, making use of dynamic links; principle of 
operation of reversible flexible coupling; in these couplings, 
magnitude of transmitted torque is proportional to square of 
angular velocity, and their flexibility varies over operating 
range; simplest form of link arrangement shown. English 
ag are from Vestnik Mashinostroyeniya n 1 Jan 1960 
p 31-6. 

What Makes Flexible Couplings Flex, H.N. HOFFMAN. 
Power Eng v 64 n 3 Mar 1960 p 177. Difficulties in use that 
do not originate from improper servicing are usually result 
of misapplication on part of user owing to lack of under- 
standing of limitations of product; function and performance 
of flexible couplings are reviewed as aid to better understand- 


ing for maintaining smooth operation of high speed rotating 
equipment. 


Hydraulic. Die Foettinger-Kupplung als Schwingungsdaempfer, 


F.KUGEL. Motortechnische Zeit v 20 n 11 Nov 1959 p 405-7. 
Foettinger coupling as vibration damper; coupling in con- 
junction with reduction gearing has taken place of Foettinger 
Transformator” whereby higher efficiency has been attained, 
while excellent damping of torsional vibrations could be fully 
retained; tests conducted with diesel engines to determine 
damping of Foettinger coupling; attention is drawn to fact 
that for computations in past inertia of fluid and other 
factors were not considered. 


Hydraulische Kupplungen, H.LLANG. VDI Zeit v 102 n 12 
Apr 21 1960 p 447-56. Hydraulic couplings; illustrated de- 
scription of principles of design and operation of different 
types of hydrodynamic and hydrostatic couplings. 


Review of Fluidrive in Industry, J.BILTON. Gertificated 
Engr Vv 33 n 8 Apr 1960 p 219-36. History of development 
of fluid drive for transmission of large powers at constant, 
reduced and variable speeds; practical applications deseribed ; 
advantages of fluid couplings. 


Magnetic. See also Automobile Transmissions. 


Die Elektromagnetische Schlupfkupplung als Arbeitsglied 
zwischen Dieselmotor und Schiffspropeller, H.EICHHORN. 
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Motortechnische Zeit v 20 n 11 Nov 1959 p 415-21. Electro- 
magnetic slip coupling as link between diesel engine and ship 
propeller; coupling as used for indirect propulsion comprises 
pole body with exciter winding and iron core with squirrel 
cage; it serves for compensating pulsating torque require- 
ments, transmits and limits torques and relieves diesel engine 
during starting and reversing; partial damping effect is also 
pL vaineds example of installed plant and possible applications. 
refs. 


Electromagnetic Drive, R.P.BLEIKAMP. Machine Design v 
32 n 10 May 12 1960 p 180-4. Operating principles and per- 
formance characteristics of eddy-current coupling system for 
obtaining adjustable output speed with constant speed motor. 
CRACKING PROCESS. See Gasoline Refining; Hydrocarbons 
—Cracking; Petroleum Refining. 


CRANES 


See also Buildings—Demolition; Construction Equipment; 
Earthmoving Machinery; Materials Handling. 


Choosing A Crane. Civ Engr v 14 n 4 Apr 1960 p 196-8. 
Factors that determine whether crane can be used economically 
on building site; types available and how their use bears on 
building design and layout. 


Crane Climbs Up Shaft As Building Rises Around It. Con- 
struction Methods & Equipment v 42 n 3 Mar 1960 p 156-8. 
Climbing crane, manufactured in West Germany, is used for 
pouring concrete and hoisting other materials for 15-story, 
100 by 100 ft reinforced concrete building in Wilmington, 
Del; crane, mounted on top of tower consists of turntable, 
motor section, gantry, and boom; tower is placed into elevator 
shaft of building and can be raised, between guiding frames, 
as construction proceeds, by power of crane’s motor; details 
of construction and operation of crane. 


High-Speed Performance by Deck Crane. Mar Eng v 65 n 1 
Jan 1960 p 61, 118. New revolving ship crane built by Unit 
Crane & Shovel Corp, Milwaukee, Wis; Cargo-Master is rated 
at 5 long tons (11,200 Ib) capacity and will handle such loads 
at distances up to 55 ft with 56 ft boom at 18° from hori- 
zontal; allowing 30 sec for hook-on and hook-off time for each 
load, crane can move 51 loads of 3700 lb or less per hr over 
typical dock-to-hold load path, or 40 loads of 11,200 Ib. 


Les grues a tour, H.LLEVAVASSEUR. Construction v 14 n 11 
Nov 1959 p 343-7. Tower cranes; description of various types; 
framework, motors, mechanical parts; assembling and disas- 
sembling of cranes; aspects of stability; transport of tower 
eranes; safety standards; methods of utilization; description 
of various French constructions. 


Rebuilding 20-Ton Box-Girder Crane to 45-ton Capacity, 
Y.T.SMITH. Welding J v 39 n 9 Sept 1960 p 890-2. At Lake- 
side Bridge & Steel Co, Milwaukee, Wis it was found that 
crane could be rerated at 45 tons if change in pinion and 
worm gear were made, along with adding cover plates to 
riveted box girders; how problem of reducing weld size to 
help minimize shrinkage was solved; 33% immediate cost 
saving resulted from change from E6015 to E11018 electrodes. 


Space-Saving Stacker Crane. Matl Handling Eng v 15 n 2 
Nov 1959 p 66-7, 129. Stacker crane is combination of overhead 
erane and fork lift truck and gives flexibility and mobility 
in tight areas; it is mounted as top-running or under-running 
crane and consists of rigid column that extends downward 
and supports lifting device; design characteristics and advan- 
tages of different models are listed. 


Spannungsfelder als notwendige Grundlage fuer eine festig- 
keitsgerechte Gestaltung im Kranbau, W.KLOTH. Stahl u 
Eisen v 80 n 3 Feb 4 1960 p 159-64. Stress fields as necessary 
basis for design and construction of cranes in accordance with 
strength requirements; discussion of stress raisers and means 
of recognizing stress distribution where computations are 
impractical; examples. 
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Controls, D.J.ROSE, 82-6; New Reactor Controlled A-C Crane 
Drives, C.W.CHAPMAN, 37-52; ‘“‘Load-O-Matic” Still Paves 
Way in A-C Crane Control, H.A.ZOLLINGER, 53-67; R&H 
Electronic Stepless Crane Control, F.W.RAU, 68-74; DC 
Magnetic Crane Hoist Control for AC Powered Cranes, A.H. 
MYLES, L.J.SRNKA, 75-86; Applications of Remote Control 
—To and From Moving Mechanisms—Over Existing Power 
Lines, J.H.LOUX, 87-99. 


Design. See also Cranes—Iron and Steel 
Traveling. 


Potential of Structural Mechanics Research in Crane Boom 
Design, D.B.SINGER. SAE—Paper n 224A for meeting Sept 
12-15 1960 8 p. Definition of loads or environments, analytical 
studies, and experimental techniques; examples are provided 
to show directions from which research in structural mechanics 
can bring improved crane boom performance. 


Plants; Cranes— 


Diesel. See Cranes—Floating; Cranes—Locomotive. 

Drive. See Cranes—Iron and Steel Plants. 

Electric. See Cranes—lIron and Steel Plants; Cranes—Travel- 
ing. 

Floating. New Crane Barge For US Steel Corp. Rivers & Har- 


bors v 45 n 3 Mar 1960 p 24-5. Revolving crane barge built at 
American Bridge Division of US Steel Corp, to handle dredg- 
ing, heavy hoisting, coal bunkering and steamboats, river 
salvage and general service to river barges and towboats; 
capacity of American Hoist revolving crane mounted on 
square stern is 30 tons at 45 ft; it is diesel driven, except 
for electric slewing. 


200 t-Schwimmkran fuer den Schwergueterumschlag im 
Hamburger Hafen, K.SCHMOLL. Oesterreichische Ingenieur 
—Zeit v 3 n 2 Feb 1960 p 73-4. 200 ton floating crane for 
heavy loadings in Hamburg, Germany, harbor; it is luffing 
crane with double steering; jib system and counterweight ; 
floating body is 42 by 22 and its sides are 5 m high; crane 
is operated by two 515 hp diesel motors coupled to one 160 
kw 440 v and another 62 kw 440 v d-e generators; table shows 
speed of movements of crane. 


Iron and Steel Plants. See also Iron and Steel Plants—Main- 
tenance and Repair. 


ASEA Heavy-Duty Overhead Cranes, ASSAHLBERG. ASEA 
J v 32 n 12 1959 p 167-73. Material handling facilities of 
Domnarfvet steel making plant at Borlange, Sweden, produc- 
ing ingots which are then sent to company’s own rolling 
mills; design of hoisting devices such as crane tracks, crane 
bridges, traveling machinery for bridges, ete; electric equip- 
ment, including motors and control equipment. 

Betriebserfahrungen mit Kurzschlusslaeufer-Motoren in Son- 
derbauart fuer Huettenkrane, H.WORTBERG. Stahl u Eisen 
v 80 n 8 Apr 14 1960 p 520-5. Practical experience with special 
type of squirrel cage induction motors for iron and _ steel 
plant cranes; review of development of crane drives from 
d-c motor to slip ring and then squirrel cage motor; distribu- 
tion of driving load over several motors; description, perform- 
ance, and costs of specially designed drive for 15-ton stripper 
cranes, 

Crane Bridge Drive and Wheel Combinations, R.F.DEHN. 
Iron & Steel Engr v 37 n 3 Mar 1960 p 73-5. Review of various 
combinations of wheels and drive arrangements generally 
used; solution to overhead crane wheel and track problem may 
be combination of separate end drives with single outside 
flanged wheels or equivalent. 


Crane Safety in Iron & Steel Industry, Brit Iron & Steel 
Federation, Lond 1959 54 p. Appendices 16 p. Report by Sub- 
Committee of Accident Prevention Committee of BISF; con- 
clusions and main recommendations; medical standards for 
crane drivers; selection of crane drivers and slingers; their 
training; general safety precautions; operation; maintenance 
of electric overhead traveling cranes; jib cranes; ropes, chains 


Accident Prevention. See Cranes—lIron and Steel Plants. 
Bridge. See Cranes—Iron and Steel Plants. 


Control. See also Cranes—Iron and Steel Plants; 
Traveling; Materials Handling—Warehouses. 


and lifting tackle; new designs of cranes and new construc- 
tion. Appendices deal with specifications, standards, codes and 
signals. 


Cranes— : 
EOT Crane Runway Rail Installations, W.J.TUNNY. Iron & 


A-G Versus D-C for Crane Hoist Drives, A. STRAUGHEN. 
Iron & Steel Engr v 37 n 2 Feb 1960 p 132-6. Comparison 
presented; standard features for control; comparison of work 
cycles; a-c hoist scheme; complexity of control; it is con- 
cluded that a-c hoist may be made as flexible, efficient, safe 
and under certain circumstances as cheap as d-c hoist capable 
of same service. 

D-C Magnetic Crane Hoist Control for A-C Powered Cranes, 
A.H.MYLES, M.C.DAVIES, L.J.SRNKA. AIEE—Trans v 79 
pt 1 (Communication & Electronics) n 49 July 1960 p 207-11. 
How safety and simplicity of d-c dynamic lowering hoist 
systems can be further improved in performance, and better 
motor stability obtained when d-c power is made available 
through metallic plate rectifiers; methods of calculating motor 
performance under dynamic lowering connections. Paper 60- 
30. 

Papers on Crane Control. AIEE—Matls Handling Conference 
—Proe n T-119 Sept 1959 p 32-99. B&W Cranes and Their 


Steel Engr v 37 n 3 Mar 1960 p 67-72. Five principles of 
design and construction considered which will help to over- 
come many wheel and rail problems; rail design; chemical 
and metallurgical processes used in manufacture of wheels and 
rails; various methods of installing rails on crane runways; 
methods of joining rails to make continuous lengths on run- 
way; design of crane wheels. 


Ermittlung der Betriebsbedingungen fuer Huettenkrane und 
Ueberpruefung der Bemessungsgrundlage, O.SVENSON, W. 
SCHWEER. Stahl u Eisen v 80 n 2 Jan 21 1960 p 79-90, 
(discussion) n 18 Sept 1 p 1219-20. Determination of operat- 
ing conditions for steelworks cranes, and check of basic design 
factors; analysis of loads to which cranes are subjected leads 
to suggestion that lifetime stresses be calculated from ‘“‘col- 
lective load,’ and that resistance to fatigue under this col- 
lective load (called operational strength) rather than endur- 
ance strength of material be used in design; consideration of 
vibrations; box vs frame girders. 
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Les appareils de levage et de manutention dans les usines 
siderurgiques, M.PARRATTE. Technique Moderne v 52 n 2 
Feb 1960 p 65-74. Steel plant lifting and materials handling 
equipment; design and construction of overhead traveling 
cranes for transport of ladles, hot metal cranes, charging 
equipment for open hearth furnaces, pit and stripper over- 
head cranes, and other plant equipment. 


Polumschaltbare Kaefiglaeufer-Motoren fuer Huettenwerks- 
krane, H.ENKE. Stahl u Eisen v 80 n 8 Apr 14 1960 p 526- 
31. Pole-changing squirrel cage induction motors for drives 
of iron and steel plant cranes; performance of cage-rotor vs 
slip-ring motors; advantages of pole changing motors; applica- 
tions in drive and control of crane travel and lifting gear. 

Possibilities for A-C Cranes for Steel Mills, H.A.ZOL- 
LINGER. Iron & Steel Engr v 37 n 5 May 1960 p 119-22. 
Advantages in using a-c cranes; method of selecting motor 
horsepower; practices for avoiding possible pitfalls are 
recommended, 

Selection of Crane Wheels, R.B.McCREADY. Iron & Steel 
Engr v 37 n 3 Mar 1960 p 76-7. Four general classes of 
crane wheel materials used in steel mills; formula for calculat- 
ing allowable wheel loads; crane wheel specifications. 


Some Notes on Design and Maintenance of Overhead Steel- 
works Cranes, J.POWELL. Inst of Matls Handling—J v 1 
n 6 Oct 1959 p 214-20. Guide to selection and purchase of 
overhead cranes for British steelworks, with emphasis on 
capacity, speed, and cost, as specifically related to intended 
service; importance of design factors, runner wheel diameters, 
gear quality, lubrication program, and aspects of operation 
and maintenance also discussed. 


Untersuchung an geschweissten Huettenkranen der Kasten- 
traegerbauart, O.SCHINDLER. Stahl u Eisen v 79 n 26 Dec 
24 1959 p 1924-32. Investigation of welded iron and steelworks 
erane bridges of box girder design; contribution to calcula- 
tion of thin-walled hollow box girders; comparison of meas- 
urements with calculations. 


Jib. See also Cranes—Iron and Steel Plants; Cranes—Travel- 
ing. 

Optimum Pulley Positions for Level-Lufing Cargo Cranes, 
E.LIGHTFOOT, M.M.O.GIRGRAH. Engineer v 209 n 5440 
Apr 29 1960 p 735-8. How best positions for pulleys have 
been found by electronic computer, using simple “hunting” 
procedure; basis for selection is that static torque range in 
luffing shaft should be minimum; criterion also gives (or 
almost gives) minimum vertical wander of load during luffing ; 
easiest overall procedure is to minimize torque range for 
balanced jib, then take advantage of possible improvements by 
adjustment of balance weights. 


Stiffness of Crane Jib, J.F.EDEN, R.H.WOOD. Engineer v 
210 n 5453 July 29 1960 p 181-7. Stiffness of jib of der- 
ricking crane, in plane normal to plane of luffing, depends on 
its effective length as strut, and this is shown to depend on 
simple ratio of dimensions determined by angle of jib and 
position of rope pulleys; expression for effective length is 
given; alternative method deals more effectively with cases of 
combined bending and axial compression and can be applied 
to latticed or battened struts; design calculations and model 
data. 

Locomotive. 250-Ton Diesel Railway Breakdown Crane. Engin- 
eer v 210 n 5467 Nov 4 1960 p 753-5; see also Engineering v 
190 n 4934 Nov 11 1960 p 665. Largest of two cranes ordered by 
Quebece-Cartier Mining Co of Canada for service on its 
railway in northern Quebec, where temperature falls to 60 F 
below zero, has completed maker’s trials at Cowans Sheldons 
and Co; cranes are designed for hauling derailed 120-ton ore 
ears and locomotives from morasses caused by melting snows; 
250-ton unit is mounted on six-axle, double truck carriage; 
design diagram. 


Maintenance and Repair. See Iron and Steel Plants—Mainten- 
ance and Repair. 


Manufacture. Fabricated Cranes, D.M.POTTER. Welding & 
Metal Fabrication v 28 n 8 Aug 1960 p 319-24. Two thirds of 
each Coles road and rail crane made by Steels Engineering 
Products, Sunderland, consists of welded fabrications; well 
planned layout of cutting-off and welding shops is emphasized ; 
welding operations described and illustrated. 


Investigation into Technology of Welding Main Girders of 
Travelling Cranes of 5-50 Ton Lifting Capacity, T.N.TSIEN. 
Welding Production (English translation of Svarochnoe 
Proizvodstvo) Oct 1959 p 5-17. Conclusions drawn from study 
started in 1956 in State Crane Works at Dal-nem, China; 
construction and specification; effect of stiffening, and of 
external force during welding on residual strain; effect of 
weight of structure on residual strain; distortion of fillet 
welds; specification requirements in developing welding tech- 
nology for main girders. 


Portable. Rated Loads for Mobile Cranes, T.DAVIDSON. SAE 
—J v 68 n 1 Jan 1960 p 52-6. Indexed in Engineering Index 
1959 p 291 from SAE—Paper n 94T 1959. 


Scales. See Scales and Weighing—Electronic. 


CRANES—Continued 
Traveling. See also Cranes—Iron and Steel Plants; Cranes— 
Manufacture. 

Electric Overhead Travelling Cranes, K.E.BOOTH, W.S. 
CARTWRIGHT. Engineer vy 210 n 5468 Nov 11 1960 p 789-91. 
Study by ICI Metals Division to determine means of reducing 
rate of wear of crane long travel runners and gantry rails; 
method of measuring runner alignment, which proved to be 
critical factor, was evolved and is shown in diagram; applica- 
tion of solid graphite lubricant to runner flanges will further 
reduce wear; provision will be made for measurement and 
correction of runner alignment for all new cranes, and lubri- 
cating attachments will be fitted to all long travel runners. 


Leichtbauweise von Laufkranen, H.ERNST. VDI Zeit v 102 
n 23 Aug 11 1960 p 1089-94. Light weight construction of 
overhead traveling cranes; definite problem of replacing ship- 
yard crane designed for 20,000 kp operating load by one for 
30,000 kp load without increasing wheel pressure on founda- 
tion and runway is solved by decreasing weight of overhead 
traveler itself; design details leading to successful solution 
are considered of general interest. 24 refs. 


New Automatic Speed Equalising Device. Engineering v 
189 n 4913 June 17 1960 p 838-9. Device fitted to overhead 
traveling crane having independently driven end carriages ; 
essentially speeds of travel of two end carriages are picked 
up by receiving disks of equal diameter and passed via selsyn 
transmitters and receivers to two-part rotary switch, so that 
small relative rotation between its two parts caused by advance 
of one side of crane produces synchronizing signal; device 
is suitable for hoisting devices, conveyor belt systems, ships 
or aircraft. 


100-Ton Travelling Monotower Shipyard Crane. Engineer 
v 210 n 5458 Sept 2 1960 p 385-7; see also Machy Market 
n 8122 Sept 15 1960 p 31-2; Shipbldg & Shipg Rec v 96 
n 10 Sept 8 1960 p 309-10. Crane was designed and built by 
Butters Ltd for Birkenhead shipyard of Cammell Laird & 
Co (Shipbldrs & Engrs), to meet requirement for moving 
prefabricated sections weighing up to 100 tons from welding 
bays to slipway; 100-ton max rated load can be handled at 
radius of 122 ft while standing free on rail track set at 
55-ft track centers; base gives portal opening 48 ft high and 
49 ft wide; 175-ft lufling jib is of aluminum. 

Tipizatsiya osnovnykh parametrov metallurgicheskikh kra- 
nov, G.M.NIKOLAEVSKII. Vestnik Mashinostroeniya v 39 
n 8 Aug 1959 p 31-5. Specification of basic parameters of 
cranes for metallurgical plants; necessity to determine funda- 
mental characteristics for classification of crane types; speci- 
fication of traveling cranes is proposed. 


Vibrations. See Cranes—Iron and Steel Plants. 
CRANK DRIVE. See Mechanisms. 
CRANKCASE OIL. See Lubricating Oil—Automobile Engines. 
CRANKSHAFTS 
See also Mechanisms; Shrinkfitting. 


Crankshaft Strength and Design, W.KER WILSON. Gas & 
Oil Power v 54 n 650, 651, 652, 653-4, 655, 656, 657, 658 Apr 
1959 p 101-5, May p 129-82, June p 1638-6, July-Aug p 203-4, 
Sept p 238-41, Oct p 260-4, Nov p 291-5, Dec p 319-20. Apr: 
Fatigue strength of crankshafts as function of size and com- 
plicated stress systems induced by applied loads. May: Stress 
limitations of cast iron and steel subjected to bending and 
torsional loads. June: Further analysis of stress limitations. 
July/Aug: Analysis of fatigue cracks and failures. Sept: De- 
sign of journal bearings, fillets and crankpins. Oct: Crank- 
shaft details, crankpin and journal oil holes. Nov: Calculation 
of nominal stresses in crankshafts. Dec: Alternative calcula- 
tions of nominal torsional stresses. 28 refs. 


Untersuchung des Aufreissens und der Eigenspannungen 
geschmiedeter Kurbelwellen, G.ALTMEYER, A.PEITER. 
Werkstattstechnik v 50 n 5 May 1960 p 274-8. Investigation 
of cracks and residual stresses of forged crankshafts; forma- 
tion of cracks after heat treatment traced to large residual 
stresses and heat stresses. 


Balancing. See Automobile Engines—Balancing. 
Defects. See Crankshafts—Testing. 


Maintenance and Repair. Machine Speeds Shaft Repair. Iron 
Age v 185 n 7 Feb 1960 p 122. After all breaks in industrial 
crankshaft are welded, shaft is mounted in Dunmore Versa- 
Mil produced by Dunmore Co, portable machining unit which 
enables all machining, milling of keyways, and other opera- 
tions, to be performed without removing shaft from lathe, 
eliminating need for removing heavy repair work to vertical 
milling machines; life of repaired crankshafts found equal 
to or greater than new shafts, while repair costs are 40-60% 
less than cost of new shafts. 


Manufacture. Induction Hardening Crankshafts with Elotherm 
Equipment, P.A.SIDDERS. Machy (Lond) v 97 n 2490 Aug 
3 1960 p 263-6. Methods employed by Petters, Ltd, Staines, for 
components for high speed diesel engines; semi-automatic 
AEG-Elotherm equipment used for induction heating and 
quenching of main and pin journals; installation and opera- 
tions described. 
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Manufacture of Doxford Crankshafts, R.ATKINSON. North 
East Coast Instn Engrs & Shipbldrs—Trans v 76 pt 6 Apr 
1960 p 305-38, (discussion) pt 8 July p D71-80; see also Int 
Shipbldg Progress v 7 n 71 July 1960 p 283-98; also abstract 
in Iron & Coal Trades Rev v 180 n 4787 Apr 15 1960 p 863-5. 
Historical development of Doxford crankshaft and present 
manufacturing methods employed at works of William Dox- 
ford & Sons (Engineers) Ltd, Sunderland; information on 
materials used, some methods of heat treatment, shrinking 
process, final machining, assembly, coupling to marine diesel 
engine, and shrink fits. 

Quality by Coated Finishing Crankshafts, A.J.KIRSCH. 
Grinding & Finishing v 6 n 8 Aug 1960 p 30-1, 34. How 
highly refined finishes are obtained in lapping crankshaft 
journal surfaces; type of equipment and coated abrasives 
used; most important variables affecting lapped finishes; 
finish specifications. 

Turning Crankshafts with Veraloy Clamped-tip Tools, P.A. 
SIDDERS. Machy (Lond) v 96 n 2482 June 8 1960 p 1284-7. 
Methods adopted by Petters, Ltd, Staines, in copy-turning 
crankshafts for small high speed diesel engines; 17 different 
basic designs of crankshafts handled by center drilling and 
facing machine, one H.E.B. Pilot, one Drummond Maxipilot, 
and two+ GF-+KDM 11/70 copying lathes; advantages of 
Veraloy tools. 

Testing. Some Aspects of Ultrasonic Testing of Crankshafts, 
C.PANSERI, M.ROBBA. Engrs’ Digest v 21 n 5 May 1960 
p 96-7. Case histories of two crankshafts under consideration, 
for which only partial ultrasonic testing was performed; after 
short period of operation fractures occurred indicating that 
defects were present when crankshafts underwent inspection 
at factory; parts were subjected to further ultrasonic exami- 
nations to determine circumstances that enabled defects to 
remain undetected; suitable arrangement of transducers that 
could have identified defective area is shown. 

Vibrations. See also Automobile Engines—Combustion. 

Transverse Vibration of Single Throw Crankshaft, B.M. 
BELGAUMKAR, M.E.VISWESWARAN. Instn Engrs (India) 
—J v 40 n 8 pt 2 Apr 1960 p 271-6. Theoretical analysis of 
model crankshaft to study transverse vibrations; shaft was 
also fabricated in which crank webs were replaced by equal 
weight disks and crank pin was placed in line with main 
shaft; calculated values and results of experimental tests 
are presented. 

CRATES. See Materials Handling. 

CRAWLER TRACTORS. See Tractors. 

CREATIVE ENGINEERING. See Engineering—Creative. 


CREEP OF MATERIALS. See Concrete—Creep; Metals and 
Alloys—Creep; Plastics—Creep ; Steel—Creep. 
CREMATORIES 

Cremation—Resume of Progress, A.HIGGS. Gas World 
(Indus & Commercial Gas) v 151 n 3944 Mar 19 1960 p 54-7. 
Safeguards, noise and smoke elimination features and operation 
and design of: Lawnswood Ne-Gas cremator which has 
supplementary burners under hearth to completely burn all 
gases thereby eliminating smoke emission, Dowson and Mason 
single cremator which eliminates second two rows of air 
nostril blocks in crown and fitting of one central row of 
burners and air ports, Eltham Lawnswood which has 
ejectors and burners built into side walls in addition to 
burner in crown; Diamond Cremator. 

CREOSOTE. See Wood Preservation. 

CRONING PROCESS. See Foundry Practice—Shell 

CROSSBAR SWITCHES. See Telephone Exchanges. 

CROSSINGS. See Bridges; Roads and Streets—lIntersections ; 
Tunnels. 

CROSSTALK. See Telephone—Crosstalk. 

CROSSTIES. See Railroad Ties. 

CRUCIBLES 

See also Furnaces, Melting—Crucible. 

Manufacture and Uses of Some Industrial Refractory Cruci- 
bles,’ F.GEORGE, F.W.HAYWOOD. Foundry Trade J v 109 
n 2274 July 7 1960 p 15-20. Crucibles of certain types made 
from refractory materials described; their manufacture and 
application to specific melting processes; various features of 
crucibles for indirect arc, induction and vacuum induction 
melting are outlined; behavior of crucibles under normal works 
conditions. 

CRUDE PETROLEUM. See Petroleum, Crude. 

CRUSHED STONE. See Concrete Aggregates; Crushed Stone 
Plants; Mineral Industry and Resources; Road Materials. 

CRUSHED STONE PLANTS 

See also Sand and Gravel Plants. 

Automatic Control, B.C.HEROD. Pit & Quarry v 52 n 12 
June 1960 p 80-9, 149. New 1500 tph plant of Vulean Mate- 
rials Co, in Chicago has complete electric and electronic 
control coupled with peak automation ; virtually unlimited 


Process. 
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potential in product sizes; description of major equipment 
and controls; flow diagram of plant; master control panel 
and individual panels; operator can regulate, through screen- 
ing plant control panel, flow of material through all screen- 
ing circuits via motorized flopgates, internal conveyor sys- 
tems, etc. 


Media-treated Gravel Wins New Markets, K.A.GODFREY, 
Jr. Rock Products v 62 n 8 Aug 1959 p 77-9. 100 tph heavy 
media plant at Nashville, Mich; flow of media is adjustable 
to get desired apparent specific gravity; media consumption 
is about half a pound per ton of gravel fed to unit; gravel 
produced brings 30¢ per ton premiums against about 15¢ cost 
of treatment; list of equipment used in pit, in crushing and 
washing plant, and in heavy media plant. 


New Automatic Grading Plant for Cliffe Hill Granite Com- 
pany. Roads & Road Construction v 38 n 448 Apr 1960 p 
112-14; see also Process Control & Automation v 7 n 4 Apr 
1960 p 163-7. Plant comprises 30 in. primary crusher of 1400 
tpd capacity, 500 ft conveyor, 100 ton hopper, 414 ft secondary 
crusher, horizontal vibrating selector screen, and 100 ton 
storage bins; batch procedure; control and mixing device; 
stone is used as coated stone, ready mixed concrete, road 
chippings, aggregates and railway ballast. 

New $1,000,000 Canadian Crushed Stone Plant has Central- 
ized Remote Control Maximum Flexibility of Blending, W.E. 
TRAUFFER. Pit & Quarry v 53 n 1 July 1960 p 96-9, 236. 
400 tph plant of Milton Quarries Ltd, near Milton, Ont, has 
centralized system of remote control from plant feed storage 
pile through to loading bins and stockpiles, 10 electric vi- 
brating feeders under plant storage bins, and gyratory reduc- 
tion crushers which can be started or stopped under load. 

Plant Designed for Eventual Commercial Production, W.E. 
TRAUFFER. Pit & Quarry v 52 n 6 Dec 1959 p 96-101. Plant 
supplied 1,300,000 tons of crushed stone for construction of 
Dulles International Airport; it produces 2 in. minus subbase 
material and special sizes for concrete and asphalt; plant in- 
cludes pug mill station for base course material, ready-mix 
plant for incidental concrete work, and hot mixed asphalt 
plant for runway shoulders; equipment and operation. 

Portable. Surge Pile Pays Off on Portable Plant. Eng & Con- 
tract Ree v 73 n 7 July 1960 p 100-2. Deseription of 150 tph 
portable plant producing aggregate for sub-base, shoulders, 
and asphalt aggregate for 9.9 mi stretch of highway; heart 
of new system is surge pile located between primary and 
secondary crushers; primary crusher dumps onto elevated 
conveyor that drops 4 in. or smaller aggregate onto surge 
pile; side-drum electric feeder pushes steady flow of mate- 
rial to conveyor that feeds secondary crusher and screening 
operation; either crusher can operate independently if other 
breaks down. 

CRUSHERS 

See also Coal Preparation—Crushing; Construction Equip- 
ment—Testing; Crushed Stone Plants; Crushing and Grind- 
ing; Grinding Mills; Ore Treatment—Crushing and Grinding. 

Action in Rod Mill, F.C.BOND. Eng & Min J v 161 n 8 
Mar 1960 p 82-5. New formula for proper rod size derived; 
it is shown how number of large particles contacted by 
average rod fall can be estimated. 

Contribution a l’etablissement d’une methode de calcul de 
la capacite des broyeurs, ILHUBER PANU, E.POPA. Revue 
de Metallurgie (Bucharest) v 3 n 2 1958 p 59-83. Establishing 
method for calculating capacity of crushers; method is based 
on design and principal dimensions of crusher, and on con- 
siderations of material to crush and resulting product; theo- 
retical basis of applied method and experimental studies de- 
scribed. 

Forum on Rod and Ball Mill Liners, W.H.ZIEMAN. Can 
Min & Met Bul v 52 n 572 Dee 1959 p 776-7. Discussion of 
paper indexed in Engineering Index 1959 p 292 from Aug 
1959 issue. 

Portable Crusher for Open Pit and Quarry Operations, B.J. 
KOCHANOWSKY. Min Eng v 12 n 12 Dec 1960 p 1271-4. 
Gyratory, jaw, roll, hammer, and impact crushers can be 
used in portable arrangement; highest crushing capacity can 
be obtained with gyratory crusher, but its height and necessary 
heavy foundation are disadvantages for its use as mobile 
crusher. ; 

Recycle Compensation—Basic Improvement for Closed Cir- 
cuit Systems, W.G.BAUER. Pit & Quarry v 53 n 1 July 1960 
p 100-3. Closed-circuit systems of external classifier type are 
not equipped with built-in compensating feed control; solu- 
tion in which recycle oversize-stream is measured so that 
primary mill feed can be manually or automatically adjusted 
to compensate for its flow variations; design is described and 
shown in drawings. 

Tumbling Mill Power at Cataracting Speeds, P.K.GUER- 
RERO, N.ARBITER. Min Eng v 12 n 5 May 1960 p 488-90. 
Correlation of power consumed by tumbling mill with di- 
mensions, speed, and load has been attempted by two prin- 
cipal methods; mathematical treatment of cylindrical shell 
charged with rods or balls and rotating; fact that corrected 
Davis equation predicts power consumptions about 25% 
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higher than actual is in accord with probable occurrence of 
slip in operating mills; provides approximation of maximum 
power requirement for tumbling mills at 80% of critical speed 
level. 


Vibration Mills and Their Applications, G.GERTH. Mine & 
Quarry Eng v 26 n 1 Jan 1960 p 30-2. Various types of inter- 
mittently and continuously operating German vibration mills; 
their grinding capabilities on different materials. 


Lubrication. See Lubrication—Ore Treatment Plants. 


Maintenance and Repair. Preventive Maintenance for Crushers 
and Screens, A.KK.BOSZHARDT, M.P.HAHN. Pit & Quarry v 
52 n 8, 9 Feb 1960 p 102-7, Mar p 122-4, 129. Feb: Deteriora- 
tion by inadequate installation, wear, overload, inadequate 
lubrication, corrosion and stress, improper line-up, and vibra- 
tion, can be predicted and repair planned; details of checking 
and prevention of such causes in various parts of equipment. 
Mar: Proper design and installation, maintenance and repair 
of vibrating screens. 


CRUSHING AND GRINDING 


See also Cement—Manufacture; Coal Preparation—Crush- 
ing; Coal Pulverizers; Crushed Stone Plants; Crushers ; Grind- 
ing Mills; Ore Treatment—Crushing and Grinding; Sand and 
Gravel Plants; Sugar Cane—Milling. 


Beitrag zur Begriffsbestimmung im Zerkleinerungswesen, 
H.A.MOELLING. Aufbereitungs-Technik v 1 n 8 Aug 1960 p 
340-8. Definition of terms used in crushing technique; condi- 
tions concerning raw materials, e.g., shape of particles, reduc- 
tion ratio in various machine systems, and throughput; facts 
and values directly related to crushers, as for instance width 
of crusher setting, angle of nip, specific energy consumption. 


Calculation of Closed-Cireuit Grinding, R.L.BROWN. Brit 
Chem Eng v 4 n 8-9 Aug-Sept 1959 p 463-6. How to calculate 
characteristics of product obtained from recycle size reduction 
process by means of matrix algebra. 


Die Prallzerkleinerung von sproeden Stoffen bei sehr hohen 
Aufprallgeschwindigkeiten, E.REINERS. Chemie-Ingenieur- 
Technik v 32 n 3 Mar 1960 p 1386-42. Impact comminution of 
brittle materials at very high impact velocities; fundamentals 
of impact comminution; only basie process, that of straight, 
central impact is considered ; actual comminution process, when 
body encounters rigid wall is rendered visible by flash motion 
pictures; influence of feed particle size and impact wall; law 
for impact comminution. 


Energy Input and Size Distribution in Comminution, R. 
SCHUHMANN, Jr. Min Eng v 12 n 2 Feb 1960 p 161-4. Deriva- 
tion of energy equation from size distribution equation; gen- 
eralized derivation for complex comminution process; meas- 
urement of grindability; comminution hypothesis; energy vs 
particle size. 


Entwicklungen und neuere Veroeffentlichungen auf dem 
Gebiete der Zerkleinerungstechnik, D.BEHRENS. Staub v 20 n 
4 Apr 1960 p 101-8. Comprehensive survey of accomplishments 
and recent developments in sphere of crushing and grinding 
techniques; all known methods of crushing and grinding, by 
use of crushers, ball, tube, vibration, and hammer mills are 
described and discussed. 83 refs. 


Feinzerkleinerung mit mechanisch bewegten Prallwerkzeugen, 
W.BEUSHAUSEN. Chemie-Ingenieur-Technik v 381 n 9 Sept 
1959 p 553-60. Fine grinding with mechanically driven impact 
machines; impact grinding is particularly suited to selective 
grinding of structurally inhomogeneous substances; general 
distinction between impact grinding and other types of mechani- 
cal operation; operating range of various tasks; effect of ma- 
chine velocity on particle size; effect of flowing carrier medium 
on fineness. 

Grundfragen der Grobzerkleinerung, H.A.MOELLING. Auf- 
bereitungs-Technik v 1 n 7 July 1960 p 287-98. Fundamental 
problems of coarse crushing; theories of Rittinger, Kick and 
Bond; hardness and toughness are analyzed, and results are 
stated in table; product size distribution is represented as 
curve, and dealt with as function of setting of crusher, of ma- 
terial to be crushed and of permissible proportion of over-sizes. 

Kinetik der Hartzerkleinerung, F.PATAT, H.LANGEMANN. 
Chemie-Ingenieur-Technik v 31 n 9 Sept 1959 p 561-8. Kinetics 
of crushing of hard materials; previous formal theories of 
crushing of hard materials are only capable of expressing 
experimental results to limited extent; differential grinding 
is suggested and tested on model scale in ball mills with 
fractions of crystalline quartz; quantitative predictions about 
strength and loose-place spectrum; relationship to tempera- 
ture during grinding. 24 refs. 

Le broyage des matériaux M.PAPADAKIS. Annales des 
Mines Nov 1959 p 707-22. Crushing of materials: crushers are 
divided into three categories: slow, percussion, and rapid types; 
ball mills of rapid type work at maximum efficiency when 
rate of loading by volume is in neighborhood of 0.40, and 
its speed is three quarters of critical speed; theory explaining 
behavior of materials in ball mills; erushability depends on 
breakability and agglomerability. English summary. 

Prinzipien der Prallzerkleinerung und ihre Anwendung 
bei der Strahlmahlung, H.RUMPF. Chemie-Ingenieur-Technik 
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vy 32 n 8 Mar 1960 p 129-35. Principles of impact comminu- 
tion and their application in jet grinding; possibilities for 
adjusting and influencing stressing processes are examined; in 
jet mill with correct jet direction, mutual particle impacts out- 
number impacts with wall; desired impact velocity is adjusted 
by pneumatic acceleration of particle in jet; dimensional re- 
quirements for jet mill are derived. 


Size Reduction, R.V.REEY. Chem & Process Eng v 40 n 
12 Dec 1959 p 423-6. Size reduction developments reported 
in literature since June 1958; review of ball mill experiments, 
granulation and ore grinding, grinding carbonaceous mate- 
rials, jaw crusher improvements, gyratory crushers, mate- 
rials of construction for gyrators, hammer mills, other impact 
mills, disk mills, cone crushers, roll crushers, sugar cane 
crushing, ring roller mills. 108 refs. 


Untersuchungen ueber das Kraeftespiel in einem Schlag- 
brecher sowie vergleichende Analyse der Zerkleinerungsarbeiten 
bei verschiedenen Gesteinsarten, H.FRENKING. Aufbereitungs- 
Technik v 1 n 3, 4, 5 Mar 1960 p 107-20, Apr p 170-83, May 
p 216-25. Investigations on interaction of forces in impact 
crusher, and comparative analysis of crushing operations in 
various rock; measuring methods and electronie devices devel- 
oped for study of crushing operations. 


Untersuchungen ueber die Prallzerkleinerung von Gasfein- 
kohlen und die Festigkeit der einschlaegigen Kokse, L.ANGER- 
STEIN. Bergbau Archiv v 20 n 1-2 1959 91-125. Investigation 
of impact crushing of gas coal and strength of resulting coke; 
strength of coke as function of crushing method. 

CRYOGENICS. See Aluminum and Alloys—Structural; Cryo- 
stats; Low Temperature Engineering; Refrigeration; Rockets 
and Missiles—Fuel Tanks; Rockets and Missiles—Propellants ; 
Superconductivity. 

CRYOLITE. See Aluminum Metallurgy. 

CRYOSTATS 

See X-Ray Apparatus—Accessories. 


Cryostat for Measuring Specific Heats Between 1 and 4.2° 
K Using Mechanical Thermal Switch, F.D.MANCHESTER, Can 
J Physics v 37 n 9 Sept 1959 p 989-1001. Design for low tem- 
perature cryostat using mechanical thermal switch; perform- 
ance and features relative to operation, such as importance of 
vibration; it is shown that practical cooling rates are ob- 
tainable without applying large force to switch; sample meas- 
urements on pure copper and cupronickel alloy presented. 


Displacement-Type He II Heat Switch, F.J.SHORE. Rev Sci 
Instruments v 31 n 9 Sept 1960 p 966-9. Operation of cryostat 
heat switch in which conducting substance is liquid He II and 
in which nonconducting state is achieved by displacing He II 
with poor conductor, e.g. Teflon; switch is well suited for use 
in first stage of magnetic refrigerator operating with bath 
temperature near 1 K; at this temperature it performs better 
than lead superconducting switch. 


Kriostat dlya neutronograficheskikh issledovanii, R.A.ALIK- 
HANOV. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 
38 n 3 Mar 1960 p 806-8. Cryostat for neutronographic in- 
vestigations ; low temperature (including helium temperatures) 
cryostat is described which can be employed to study scatter- 
ing of thermal neutrons on polycrystalline samples. 


Methods and Apparatus for Low-Temperature Optical and 
Spectral Investigations, V.P.BABENKO, V.L.BROUDE, V.S. 
MEDVEDEV, A.F.PRIKHOT’KO. Instruments & Experimental 
Techniques (Translation of Pribory i Teknika Eksperimenta) 
n 1 Jan-Feb 1959 p 119-24. Metal cryostats, design features of 
which make it possible to obtain lowest and most stable tem- 
peratures of samples and considerably reduce consumption of 
hydrogen or helium for cooling; cryostats are adapted to 
microprojection methods of absorption and luminescence of 
crystals in free and stressed state and for crystal optical and 
photoelectric measurements. 


Use of Graphite as Low Temperature Support and Shunt for 
Heat Switch, F.J.SHORE, V.L.SAILOR, H.MARSHAK, C.A. 
REYNOLDS. Rev Sci Instruments v 31 n 9 Sept 1960 p 970-3. 
Advantages of using artificial pitch-bonded graphite as support 
material for use within adiabatic enclosure of cryostat operated 
below 1 K; when used in parallel with lead heat switch, it 
is unnecessary to admit exchange gas during precool period; 
strong pumping action for helium gas at low temperatures 
exhibited by graphite. 

CRYOTRONS. See Computers—Circuits; Memory Devices. 


CRYSTALLIZATION. See Chemical Processes—Crystallization ; 
Crystals—Growing ; Salt—Manufacture; Sugar Manufacture— 
Crystallization. 


CRYSTALLOGRAPHY. See Crystals; Metallography; Mineral- 
ogy. 


CRYSTALS 


See also Barium Titanate; Calcite; Ceramic Materials; 
Chemical Processes—Crystallization; Corundum; Diamonds : 
Dielectrics ; Germanium; Glass—Constitution ; Graphite ; Ice: 
Luminescence and Luminescent Materials ; Magnetic Materials : 
Metallography ; Mineralogy; Petrology; Photoelectricity : 
Physics—Solid State; Piezoelectric Crystals; Quartz; Refrac- 


THE ENGINEERING INDEX—1960 


297 


CRYSTALS—Continued 


fory Materials ; Semiconductors ; Spectrometers ; Sugar—Chem- 
istry. 

’ Absorption and Emission Spectra of Electron in One-Dimen- 
sional Deep Trap, B.S.BOURARY, A.A.MARADUDIN, Physics 
& Chem of Solids v 13 n 1-2 May 1960 p 88-104. Simple model 
is proposed in which trap is represented as sum of localized 
potentials due to nuclei spaced arbitrarily along line; first few 
moments of spectra are calculated making only Born-Oppen- 
heimer approximation and harmonic approximation for lattice 
energy ; _both localized and extended lattice vibration modes 
appear important in determining shape of spectra; method 
can be extended to three dimensions and more realistic poten- 
ials. 


Application of Light Scattering to Crystal Perfection, W.H. 
VAUGHAN, F.W.Von BATCHELDER, J.W.DAVISSON. Re- 
port of NRL Progress Apr 1960 p 8-18. Ultramacroscope, which 
is modification of ultramicroscope, for studying purity and 
mechanical perfection of transparent crystals; it is able to 
photograph large areas of transparent crystal by scattering 
from beam of light that is sent through crystal; spatial ar- 
rangement of optical inhomogeneities over areas as large as 
2 in. at 3.5X or as small as 0.1 in. at 70X may be studied; by 
peplacing camera with microscope higher magnifications may 

e used. 


Approximate Formulation of Orthogonalized Plane-Wave 
Method, E.ANTONCIK. Physics & Chem of Solids v 10 n 4 Aug 
1959 p 314-20. Approximate method is derived for calculating 
energy band of solids; in method, exact condition for orthogon- 
ality of wave functions of valency electrons to wave functions 
of electrons of ions is replaced by repulsive potential, which 
is shown by example of energy spectrum of diamond; method 
gives results comparable to other methods. 

Automatic Control and Programing System for Single Crys- 
tal Diffractometry, F.LANGDON, B.C.FRAZER. Rev Sci In- 
struments v 30 n 11 Nov 1959 p 997-1003. System for collection 
of single crystal diffraction data, designed for neutron dif- 
fractometer which can easily be adapted for use with X-rays. 


Brittle-Ductile Transition Temperatures in Ionic Crystals, 
G.T.MURRAY. Am Cer Soc—J v 43 n 6 June 1960 p 330-4, 
Strain at fracture as measured in bending NaCl, LiF, and MgO 
is shown to be markedly temperature dependent; air aging, 
substructure, and grain boundaries act to elevate transition 
temperature of NaCl; aging in air increases transition tem- 
perature of MgO, and this embrittlement can be removed by 
high temperature annealing followed by air quenching. 


Creep ofAlzO3 Single Crystals, R.CHANG. J Applied Physics 
v 31 n 3 Mar 1960 p 484-7. “Steady-state” creep of Al2Os sin- 
gle crystals was investigated; dislocation climb mechanism is 
shown to best fit data; data are obtained for sapphire and 
ruby. 

Croissance de bandes de glissement et apparition d’amorces 
de fissures dans l’oxyde de magnésium, J.WASHBURN, A.E. 
GORUM. Mémoires Scientifiques de la Revue de Métallurgie v 
57 n 1 Jan 1960 p 67-72. Growth of slip bands and nucleation 
of cracks in magnesium oxide crystals; theory of mechanisms 
of plastic deformation and of rupture of MgO; correlation 
between kind of deformation (tensile vs bending) preceding 
rupture and dislocation movements. 


Crystal Chemical and Magnetic Studies of Garnet Systems, 
S.GELLER, R.M.BOZORTH, C.E.MILLER, D.D.DAVIS. Phys- 
ics & Chem of Solids v 13 n 1-2 May 1960 p 28-32. Investiga- 
tion of substitution of Zr*+ and Hf++ for Fe®+ in ion yttrium- 
iron garnets; diffraction data and magnetic measurements 
show that these ions go entirely into octahedral sites. 


Das ultrarote spektrum des U-Zentrums, G.SCHAEFFER. 
Physics & Chem of Solids v 12 n 3-4 Feb 1960 p 233-44. In- 
frared spectrum of U-centers; infrared vibration absorption of 
point imperfection in alkali halides measured for first time; 
frequency corresponding to absorption maximum depends upon 
lattice spacing; for crystals examined wavelength of maximum 
lies between 17.75u and 27.65u. 


Dislocation Theory of Formation of Small-Angle Boundaries, 
H.A.ATWATER. Am J Physics v 27 n 8 Nov 1959 p 597-601. 

lastie interaction energy of simple arrays of edge dislocations 
is calculated as function of position of one member of array 
on its glide plane; resulting energy relations are interpreted 
as binding potentials for capture of dislocation by array; this 
mechanism is assumed to be operative in formation of small 
angle grain boundaries in crystals; dislocation concept is re- 
viewed. 


Dislocations and Their Effect on X-Ray Diffraction, LF. 
VASSAMILLET. Nuovo Cimento v 13 n 6 Sept 16 1959 p 1133- 
42. Study of edge and screw dislocation in cylindrical crystals ; 
obtained shape of tail casts doubt on validity of Stokes-Wilson 
treatment; integral breadth is strongly dependent on bound- 
ary conditions and consequently, results obtained from con- 
sideration of single isolated dislocation would not appear ap- 
plicable to aggregate of dislocations in real crystal. 


Dislocations in Indented Magnesium Oxide Crystals, A.S. 


i i = Dis- 
KEH. J Applied Physics v 31 n 9 Sept 1960 p 1538-45. L 
location rosette patterns produced by spherical and pyramidal 
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indenturs on cleaved surfaces of magnesium oxide crystals 
studied in detail; 3-dimensional arrangement of dislocation 
loops as deduced from 2-dimensional etching patterns discussed ; 
temperature dependence of hardness found to be related to 
widening of dislocation bands, rather than to distance of travel 
of leading dislocations. 26 refs. 


Dislocations in Metal Crystals Grown from Melt, C.ELBAUM. 
J Applied Physics v 31 n 8 Aug 1960 p 1413-15. Study of dis- 
location densities and arrangements as function of specimen 
thickness, carried out on thin aluminum single crystals, yields 
results which are consistent with mechanism of collapsing 
vacancy disks for generating dislocations in crystals grown 
from melt; crystals were produced containing fewer than 104 
dislocations per em?; it was found that below dislocation den- 
sity of about 106 lines per em”, dislocations remain in random 
network and do not form sub-boundary arrays. 


Dislocations in Two Types of CdS Crystals, D.C.REYNOLDS, 
S.J.CZYZAK. J Applied Physics v 31 n 1 Jan 1960 p 94-8, 
Dislocation densities in CdS crystals (types I and II) have 
been investigated employing chemical etching techniques; very 
little difference in dislocation densities in two types of CdS 
crystals, which varies in both from 107/cm? to 101/em?; type 
I crystals have greater tendency to twin and low angle bound- 
aries are generally present in twinned crystal. 


Dislocations with Burgers Vectors of a <100> in Crystals of 
Silver Bromide, J.T.BARTLETT, J.W.MITCHELL. Philosophi- 
cal Mag v 5 n 56 Aug 1960 p 799-802, 1 plate. Experiments are 
described that show interaction in AgBr crystals, of two dis- 
locations with Burgers vectors of Y%a <110> at right angles 
to form single dislocation with Burgers vector at a <100>. 


Effect of Crystalline Fields on Charge Densities and Mag- 
netic Form Factors, A.J.FREEMAN, R.E.WATSON. Phys Rev 
v 118 n 5 June 1 1960 p 1168-72. Theoretical study of effects 
of crystalline fields on free atom wave functions and in turn 
on theoretical form factors; discussion of case of transition 
metal ion in ionic compound; magnetic form factors measure- 
ments also provide information on crystalline field. 


Effect of Pressure on Absorption Edge in Heavy-Metal Ha- 
lides, J.C.ZAHNER, H.G.DRICKAMER. Physics & Chem of 
Solids v 11 n 1-2 Sept 1959 p 92-6. Large decrease in gap 
obtained with increasing pressure; differences between data on 
thallous halides and previous data on AgCl and AgBr are ex- 
plained tentatively in terms of differences in band structure 
postulated by Seitz and Martiessen; it is shown that com- 
pounds which crystallize in same lattice show similar shifts 
with pressure (or density) regardless of halide involved; Hgle 
returns to high temperature from above 13,000 atm at room 
temperature. ' 


Effect of Pressure on Absorption Edge of Certain Molecular 
Compounds, H.L.SUCHAN, H.G.DRICKAMER. Physics & 
Chem of Solids v 11 n 1-2 Sept 1959 p 111-14. It is shown that 
in general, optical energy gap decreases with pressure at rate 
which tends to accelerate with increasing pressure, and that 
rate of shift of edge depends strongly on halogen involved, in 
contrast to ionic crystals where shift of edge depends largely 
on structure and cation; extrapolation of data indicates that 
at 300,000 atm most molecular iodides would have zero optical 
gap, 

Effect of Thermal History on Dislocation Substructure Near 
Surfaces of Lithium Fluoride Crystal, J.M.SCHULTZ, J. 
WASHBURN. J Applied Physics v 31 n 10 Oct 1960 n 1800-1. 
Series of X-ray and etch pit experiments performed to deter- 
mine some of effects of temperature on perfection of surface 
layers in LiF; it was found that perfection of cleaved surface 
is substantially increased at temperatures near melting point, 
that rearrangement and annihilation of dislocations takes 
place at much lower temperatures, and that rapid cooling 
promotes formation of shallow dislocation loops. 


Electron Spin Resonance of Gd°+ in Lanthanum Fluoride, 
D.A.JONES, J.M.BAKER, D.F.D.POPE. Phys Soc—Proec v 74 
n 477 pt 3 Sept 1959 p 249-56. Electron spin resonance in 
single crystal of LaF3 containing 0.01% Gd®+ shows three 
magnetically distinguishable ions per unit cell in rhombic 
crystalline electric field are consistent with hexamolecular unit 
cell of symmetry C6/mem, and are in disagreement with recent 
crystallographic measurements, but in agreement with inter- 
pretation of Faraday rotation given by Van Vleck and Hebb. 


Elektroneninterferenzen an uebereinanderliegenden Kristall- 
schichten—2. Zusammenhang zwischen Mehrfachbeugung und 
Kristall-Moire, JSTABENOW. Zeit fuer Physik v 156 n 3 
1959 p 503-21. Electron interferences on superimposed crystal 
layers—2; interdependence of multiple diffraction and Moire 
patterns of crystals; example of MoS: crystal layers to investi- 
gate possibilities of obtaining information on lattice defects 
and crystal deformations, Moire patterns of undisturbed crys- 
tal layers being known from electron microscopic photographs. 


Elevated Temperature Properties of Lithium-Fluoride and 
Magnesium-Oxide Single Crystals, W.L.PHILLIPS, Jr. Met Soe 
of AIME—Trans v 218 n 5 Oct 1960 p 939-47. Investigation 
in temperature range 25 to 1000 C shows that at higher tem- 
peratures, critical resolved shear stress and rate of work hard- 
ening of both materials decreased, number of stress lines 
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decreased and individual stress lines became wider ; density 
of dislocations decreased for given strain with higher test 
temperature for lithium fluoride. 20 refs. 


Environmental Effects on Mechanical Properties of Ionic 
Solids with Particular Reference to Joffe Effect, R.J.STOKES, 
T.L.JOHNSTON, C.H.LI. Met Soe of AIME—Trans v 218 n 
4 Aug 1960 p 655-62. Sodium chloride crystals are brittle in 
presence of surface microcracks ; water immersion leads to en- 
hancement of ductility which is retained indefinitely in dry 
air providing crystal is dried without leaving surface pre- 
cipitate; storage in damp atmosphere results in surface reac- 
tion and consequent reembrittlement; although elimination 
of surface flaws in ionic solids does not necessarily enhance 
ductility, there is always change in location of fracture 
origin. 

Etude des effets due bombardement ionique sur quelques 
surfaces cristallines,s K.MIHAMA. Metaux, Corrosion, Indus- 
tries v 35 n 418 June 1960 p 219-44. Microscopie and electron 
diffraction studies of changes brought about by ion bombard- 
ment on cleavage surface of NaCl, thin film of gold prepared 
by thermic vacuum evaporation, polycrystalline or monocrys- 
talline gold surface, and of pyrite single crystal; discussion 
of two phases distinguished in attack. 


Excitonenspektren des LiJ und seiner Hydrate, F.FISCHER, 
R.HILSCH. Zeit fuer Physik v 158 n 5 1960 p 553-62. Exciton 
spectra of Lil and its hydrate; after reaction with H2O three 
forms of Lil containing crystal water observed; each spectrum 
contains similar band doublet in spite of diverse crystal struc- 
ture; doublet separation depends on spin-orbital interaction of 
iodine p-electrons; it provides another test of minimal con- 
dition given by R.S.Knox and N.Inchauspe. 


Experimente ueber Hinfluss struktureller Oberflaechenfehl- 
stellen auf die Entwickelbarkeit und Lichtempfindlichkeit von 
Halogensilber-Hinkristallen, E.KLEIN, R.MATEJEC. Zeit fuer 
Angewandte Physik v 12 n 1 Jan 1960 p 26-33. Experimental 
investigations of effect of structural surface faults on develop- 
ability and light sensitivity of halogen-silver single crystals 
grown from melt; etching techniques used. 


Factors Affecting Ductility and Strength of NaCl Single 
Crystals Tested in Flexure, C.A.STEARNS, A.E.PACK, R.A. 
LAD. J Applied Physics v 31 n 2 Feb 1960 p 231-4. Experi- 
mental investigation has revealed that initial deformation of 
NaCl single crystals is anelastic; magnitude of low slope foot 
in load-deflection curve is dictated by pretreatment given 
specimen ; effects due to water treatment, annealing conditions, 
surface coating, quenching and irradiation are studied; re- 
sults are discussed in terms of role played in deformation 
and fracture by surface cracks and dislocations. 


Forma i Temperaturnaya zavisimost linii spinelektronnogo 
rezonansa lokal’nykh elektronnykh tsentrov v_ kristallakh, 
M.F.DEIGEN, A.B.ROITSIN. Zhurnal Eskperimental’noi_ i 
Teoreticheskoi Fiziki v 38 n 2 Feb 1960 p 489-98. Shape and 
temperature dependence of electron spin resonance lines of 
local electron centers in crystals; hyperfine structure is cal- 
culated and electron spin resonance of centers is considered 
with account of oscillations of ions; line shape was of 
Lorentz type; numerical estimations performed for F centers 
yield satisfactory agreement between theory and experiment. 


Grain Boundary and Lattice Diffusion in Polycrystalline 
Bodies, H.S.LEVINE, C.J.MacCALLUM. J Applied Physics 
v 31 n 3 Mar 1960 p 595-9. Diseussion of diffusion in poly- 
erystalline body; it is assumed that interrelated mechanisms of 
diffusion through grains and in boundaries around grains 
are dominant in different regions; results are applied to 
analysis of sectioning technique for measuring ratio of grain 
boundary to lattice diffusion constants in polycrystalline body. 


Hyperfine Structure of Vt-Center, M.H.COHEN, W.KAN- 
ZIG, T.O.WOODRUFF. Physics & Chem of Solids v 11 n 1-2 
Sept 1959 p 120-30. Structure of new electron-deficient color 
center (V-center) in LiF determined from its paramagnetic- 
resonance hyperfine spectrum; electron deficiency localized on 
three fluoride ions which form an obtuse isosceles triangle 
lying in (001) plane with height along (110) direction; orbital 
of unpaired electron is primarily determined by crystalline 
field and is of pi-type, in contrast to previously discussed 
V-centers; evidence that electron deficiency is associated with 
aggregate of three vacancies, so that charge is compensated. 


Influence of Activator on Stability of F-Centers, I.A.PAR- 
FIANOVICH, E.I.LSHURALEVA. Optics & Spectroscopy (Eng- 
lish translation of Optika i Spektroskopiya) v 7 n 4 Oct 
1959 p 324-7. Optical bleaching curves of F centers in pure 
NaCl erystals and in crystals activated with copper or nickel 
at 680-760 C, colored by exposure to X-rays, show that bleach- 
ing rate increases with increasing activator concentration; 
change in additional absorption spectrum produced by illumi- 
nation with F light was also investigated; analysis of results. 


Interferometric Determination of Twist and Polytype in 
Silicon Carbide Whiskers, D.R.HAMILTON. J Applied Physics 
v 31 n 1 Jan 1960 p 112-16. Whiskers of hexagonal SiC have 
been prepared in graphite tube furnace by sublimation of SiC 
in hydrogen; (1100) faces have been examined using optical 
interference techniques and are found to exhibit twist; esti- 
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mated Burgers vector is equal to, or is integral multiple of 
unit cell of SiC polytype 4H; it is concluded that SiC whiskers 
grow with axial screw dislocation; whisker lattice is of 4H 
polytype. 

Issledovanie shiriny i formy linii spektra paramagnitnogo 
rezonansa iona Cr+++ v monokristallakh korunda, A.A. 
MANENKOV, V.B.FEDOROV. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 38 n 4 Apr 1960 p 1042-6. Investigation 
of line width and shape in paramagnetic resonance spectrum 
of Cr+++ ion in corundum single crystals; broadening of 
fine structure line is studied; qualitative interpretation of uze- 
sults can be made on basis of dipole broadening mechanism 
and assumption of local inhomogeneity of crystal electric 
field; comparison of data with theory does not yield satisfac- 
tory results. 

Issledovanie spektra elektronnogo paramagnitnogo rezonansa 
V+ vy korunde, G.M.ZVEREV, A.M.PROKHOROV. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 38 n 2 Feb 1960 
p 449-54. Investigation of electron paramagnetic resonance 
spectrum of V*+ in corundum; experimental results are inter- 
preted with aid of spin Hamiltonian; constants of spin Hamil- 
tonian have been determined. 


Kharakteristicheskaya temperatura i spektr teplovykh kole- 
banii yreshetki, A.P.ZVYAGINA, V.I.IVERONOVA. Fizika 
Tverdogo Tela v 2 n 1 Jan 1960 p 118-21; see also English 
translation in Soviet Physics, Solid State v 2 n 1 July 1960 
p 108-11. Characteristic temperature and spectrum of thermal 
lattice vibrations; characteristic temperature as measured by 
certain X-ray method does not indicate strength of interatomic 
interaction in solid solutions; only single-valued relationship 
between changes in characteristic temperature and changes in 
strength of bonds for simplest cases can be established. 


Kinematical Theory of Diffraction Contrast of Electron 
Transmission Microscope Images of Dislocations and Other De- 
fects, P.B.HIRSCH, A.HOWIE, M.J.WHELAN. Roy Soe Lon- 
don—Philosophical Trans Ser A v 252 n 1017 May 5 1960 p 499- 
529. Contrast is essentially phase contrast in Bragg diffracted 
beams; phase differences are due to displacements of atoms 
from their positions in ideal crystal; theory explains many 
features of observed images and accounts for nature and width 
of dislocation images obtained with X-rays; most important 
appiaation is determination of Burgers vectors of dislocations. 
42 refs. 


Lattice Vibrations and Specific Heat of Zine Blende, A.K. 
RAJAGOPAL, R.SRINIVASAN. Zeit fuer Physik v 158 n 4 
1960 p 471-82. Dispersion relations, frequency distribution 
function and specific heat calculated using Houston’s method 
on short range force model of type employed in diamond by 
H.M.J.SMITH and long range model assuming effective charge 
Ze on ions; comparison with experimental data favors short 
range model; effective charge in ZnS is function of wave 
vector k. 26 refs. (In English). 

Localized Modes in Crystals and Sharp Details of Optical 
Absorption Spectra, RLENGLMAN. Philosophical Mag v 5 n 55 
July 1960 p 691-5. Qualitative theory is advanced to account 
for sharp nibs at long wavelength end of spectral lines of 
ionic crystals involving optical absorption by cation; effects 
of localized vibrational modes, introduced by differening mass 
or by change in force constants of absorbing ion, are believed 
responsible for these nibs. 

Many-Electron Examination of Hole Zone in Diamond-Type 
Crystals, E.I.KAPLUNOVA. Soviet Physics, Solid State v 1 
n 2 Feb 1959 p 157-65. English translation of article indexed 
in Engineering Index 1959 p 294 from Fizika Tverdogo Tela 
Feb 1959. 

Melting and Crystal Structure, E.RHODES, A.R.UBBE- 
LOHDE. Faraday Soec—Trans v 55 pt 10 Oct 1959 p 1705-8. 
Cryoscopic measurements in immediate neighborhood of freez- 
ing point of pure KCNS indicate marked change in heat 
content of crystals on lowering temperature by 2 ©; pre- 
melting phenomenon discussed in relation to other evidence 
about changes taking place in crystals on approaching melting 
point; premelting in KCNS attributed to continuous transition 
which culminates 1 or 2 C below melting point. 

Melting and Crystal Structure, J.P.FRAME, E.RHODES, 
A.R.UBBELOHDE. Faraday Soe—Trans v 55 pt 12 Dee 1959 
p 2039-47, Measurements made of electrical conductance of 
solid and molten sodium, potassium nitrites, potassium di- 
chromate, and on molten thallium nitrate; viscosities of melts 
also determined ; like other low-melting salts previously studied, 
these melts have low ratios of activation energies for viscosity 
and ion conductance, pointing to presence of association com- 
plexes; entropies of activation for viscous flow also evaluated 
on basis of absolute-reaction-rate equations. 

Messungen der Sekundaerelektronenemission an KCl] und 
KBr, B.PETZEL. Annalen der Physik v 6 n 1-2 1960 p 55-66. 
Measurements of secondary electron emission of KCl and 
KBr, KCI and KBr single crystals, as well as vapor deposited 
KCI film, are investigated by single pulse method; temperature 
dependence of measured yield values are compared with those 
predicted by theory of A.J.DEKKER; dependence of energy 
ce on primary electron energy is also considered. 
20 refs. 
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Minimum Molar Gibbs Free Energy and Small Deviations 
from Stoichiometry in Crystalline Binary Compounds, R.F. 
BREBRICK. Physics & Chem of Solids v 11 n 1-2 Sept 1959 
p 43-5. It is shown that minimum molar Gibbs free energy 
for binary compound showing small deviations from stoichio- 
metric composition can be calculated from standard free 
energy of formation; significance of minimum-free-energy 
curve on pressure-temperature projection of phase diagram is 
discussed; its displacement from intrinsic curve may serve to 
establish another relation among energy parameters defining 
erystal model. 


Note on Formalism of Holstein and Primakov, Yu.A.IZYU- 
MOV. Physics of Metals & Metallography v 7 n 5 1959 p 32-6. 
English translation of article indexed in Engineering Index 
1959 p 296 from Fizika Metallov i Metallovedenie May 1959. 


Nuclear Quadrupolar Relaxation in Ionie Crystals, J KONDO, 
J.YAMASHITA. Physics & Chem of Solids v 10 n 4 Aug 
1959 p 245-53. Problem was investigated by Heitler-London 
approximation; it was found that charge distribution around 
ion is not spherically symmetrical because of mutual overlap 
of atomic wave functions of nearest-neighbor ions; moreover, 
charge distribution around ion changes shape during thermal 
vibrations, because degree of overlap depends upon distance 
apart of ions. 


Nucleation and Growth of Ice Crystals Upon Crystalline 
Substrates, N.H.FLETCHER. Australian J Physics v 13 n 2A 
July 1960 p 408-18. Importance of various surface imperfec- 
tions in nucleation of ice crystals is considered; it is con- 
cluded that dislocations are not preferred nucleation sites, 
whereas steps and re-entrant corners encourage nucleation ; 
expressions are derived for height of free energy barrier in 
several important cases, and retention of embryos under un- 
saturated conditions is discussed. 


O svyazi struktury eksitonnykh zon s estestvennoi optiches- 
koi aktivnost’yu kristallov, Yu.A.TSVIRKO. Zhurnal Exsperi- 
mental’noi i Teoreticheskoi Fiziki v 38 n 5 May 1960 p 1615-19. 
Relation between structure of exciton zones and natural 
optical activity of crystals; structure of degenerate exciton 
zones in uniaxial crystals is considered; expressions are 
derived for dispersion of optical activity due to intersection 
of exciton energy surfaces. 

O termodinamicheskom usrednenii funktsii smeshcheniya 
atomov neideal’noi kristallicheskoi reshetki, V.I.LPERESADA. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 38 n 4 
Apr 1960 p 1140-7. Thermodynamic averaging of displacement 
function of imperfect crystal lattice; method is presented for 
computation of quadratic fluctuation, D(n, R, T) of displace- 
ment of Rth atom in direction n for infinite perfect crystal 
with finite number of local defects; asymptotic expression has 
been obtained for function D at large distances from defects ; 
method is applicable to other problems as well. 


Observation of Fatigue Processes in MgO Single Crystals, 
I.CORNET, A.E.GORUM. Met Soe of AIME—Trans v 218 n 3 
June 1960 p 480-5. Study shows that under cyclic stress dis- 
locations move irreversibly and multiply; slip bands form and 
grow; cracks nucleate and propagate, and failure occurs; in- 
dividual dislocation intersections with {100$ surfaces may 
be observed with standard microscope, using etchpit tech- 
niques; slip, deformation, crack formation, and fracture in 
MgO crystals under cyclic stress are compared with corre- 
sponding processes in metals. 

On Lattice Theory of Expansion, MsBLACKMAN. Phys Soc 
—Proc v 74 n 475 pt 1 July 1959 p 17-26. Investigation was 
made of expansion coefficient of two-dimensional lattices— 
ionic lattices and close packed hexagonal lattice with central 
forces; survey was also made of Grueneisen constants yv of 
representative set of vibrations in reciprocal space; from these, 
set of functions were constructed from which variation of 
Grueneisen constant y can be calculated; it is shown that 
ionic lattices are characterized by large spread in yy values. 


On Some Observable Properties of Longitudinal Excitons, 
J.J.HOPEFIELD, D.G.THOMAS. Physics & Chem of Solids 
vy 12 n 3-4 Feb 1960 p 276-84. Continuum theory of dielectric 
properties of direct excitons is developed for uniaxial crystals 
(optically isotropic crystals are special case) ; optical absorp- 
tion measurements carried out on hexagonal ZnO demon- 
strated existence of “Jongitudinal’? excitons; even for this 
rather complicated case in which two interacting longitudinal 
excitons are observed, simple continuum theory is shown to 
agree quantitatively with experiment. 


On Theory of Cooperative Phenomena in Crystals, C.DOMB. 
Advances in Physics v 9 n 34, 35 Apr 1960 p 149-244, July 
p 245-361. General theory of regular assemblies is developed 
and basic mathematical problem which they pose is for- 
mulated; account is given of exact information which is 
available; approximate methods are dealt with, particular 
attention being paid to systematic development of successive 
approximations, and to use of finite numbers of terms of 
exact series expansions. 67 refs. 

On Topotaxy, J.D.BERNAL. Schweizer Archiv v 26 n 2 


Feb 1960 p 69-75. Topotaxy (transformation of erystal into 
another of different composition without great change in axial 
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direction) ; methods of studying topotaxy; geometrical and 
chemical aspects ; examples, including calcium silicate hydrates, 
iron oxides and their hydrates, green rusts, beta and delta 
iron hydroxides ; lepidocrocite, maghemite, and hematite trans- 
formations ; sodium ferrites ; examples from organic chemistry ; 
mechanism of topotaxy. (In English.) 


Orientation Density and Its Use in Quantitative Texture 
Studies, C.G.DUNN, J.L.WALTER. J Applied Physics v 31 n 5 
May 1960 p 827-33. Equation is derived from definition of 
orientation density, Q = delta zeta/1.4p3, where Q is average 
orientation density in orientation state of size p centered on 
particular orientation and delta zeta is measured volume frac- 
tion of sample with orientations within orientation state; 
approximate relationship between orientation density and 
(100) pole density for strong single component texture is 
obtained. 


Paramagnitnyi rezonans v kvazimonokristalle, CrCls, G.A. 
EGOROV, Yu.B.YABLOKOV. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 39 n 2 Aug 1960 p 265-6. Paramagnetic 
resonance in quasi single erystal CrCls; measurements are 
made at room temperature at frequency of 36,000 Mc; anis- 
otropy of g factor has been detected which is accompanied 
by change in width of absorption line. 


Penetration Depth of Surface Effects in Molecular Crystals, 
B.J.ALDER, J.R.VAISNYS, G.JURA. Physics & Chem of 
Solids v 11 n 3-4 Oct 1959 p 182-9. In semi-infinite molecular 
erystal interplanar distances perpendicular to surface are 
allowed to assume equilibrium value; by minimizing energy 
of system it is shown that first interplanar distance increases 
by 2.5%, second by 0.6%, third by 0.2%, and fourth by 0.08%; 
it can be shown that expansion over normal distance in infinite 
crystal falls off as one over cube of distance from surface; 
surface energy shown to be only slightly affected by deeper 
distance perturbations, 


Plastie Anisotropy of LiF and Other Rocksalt-Type Crystals, 
J.J.GILMAN. Acta Metallurgica v 7 n 9 Sept 1959 p 608-13. 
Measurements are reported of stresses required to cause LiF 
crystals to glide on {100} planes, and evidence is given to 
show that glide occurs in <110> directions; measured stresses 
for {100} <110> glide are much higher than stresses for {110} 
<110> glide; measurements in series of potassium halides 
indicate that {100} glide is favored by increasing polarizability 
of ions; primary glide elements of PbTe found to be 4100} 
<110>, in agreement with previous results of M.J.BUERGER. 


Plastic Resistance of Crystals, J.J.GILMAN. Australian 
J Physics v 13 n 2A July 1960 p 327-46. Evidence is pre- 
sented to show that crystals present plastic resistance to 
dislocation motion which is almost independent of dislocation 
velocity except at very high velocities, but is strongly influ- 
enced by temperature, impurities, and radiation damage; tem- 
perature dependence of plastic resistance is discussed; it is 
believed that plastic resistance to motion is what determines 
yield stress. 27 refs. 


Rate of Diffusion-Limited Annihilation of Excess Vacancies, 
P.PENNING. Philips Research Reports v 14 n 4 Aug 1959 
p 337-45. Data caleulated for case where transport to vacancy 
sinks takes place by diffusion, and where dislocations in 
either volume or surface of sample, or both, may act as sinks; 
in case where dislocations are only sinks, it is found that 
decay in average concentration is exponential; decay time 
constant is almost inversely proportional to dislocation density. 


Recovery Properties of Lithium-Fluoride Single Crystals, 
W.L.PHILLIPS, Jr. Met Soe of AIME—Trans v 218 n 5 Oct 
1960 p 947-51. Properties were investigated as function of 
prior strain, and annealing time and temperature; recovery 
process, studied by observation of etch pits and birefringence 
stress patterns, involved first redistribution of dislocations 
and then decrease in their number; only by annealing at high 
temperatures after small strains was it possible to obtain 
complete recovery of mechanical properties. 


Simplified LCAO Method for Zincblende, Wurtzite, and 
Mixed Crystal Structures, J.L.BIRMAN. Phys Rev v 115 n 6 
Sept 15 1959 p 1493-1505. Discussion of relation between 
energy bands of compound in zincblende and wurtzite structure 
by method of linear combination of atomic orbitals; band 
structure of mixed and faulted crystals. 


Some Effects of Vibration on Internal Friction of Sodium 
Chloride, R.W.WHITWORTH. Philosophical Mag v 5 n 5: 
May 1960 p 425-40. Measurement of room temperature internal 
friction of single crystal NaCl vibrating at 90 ke at strain 
amplitudes up to 2.7x10-4; discussion of three types of damp- 
ing of deformed crystals; relation to dislocation motion. 


Some Elastic Properties of Screw Dislocation Wall, J.C.M. 
LI, C.D.NEEDHAM. J Applied Physics v 31 n 8 Aug 1960 
p 1318-30. Results of study, together with results for edge 
dislocation walls, intended to serve as basis for study of all 
other dislocation substructure boundaries; investigation covers 
stress fields of infinite and finite screw dislocation wall, inter-; 
actions with dislocations, nature of penetration through wall, 
forces exerted by wall, role of local torques, metastability of 
walls and their strain energy. 
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Specific Ionization Measurements and Energy Requirements 
for F-Center Formation, R.D.JORDAN, R.S.ALGER. J Applied 
Physics v 31 n 5 May 1960 p 747-52. Measurements were 
made of energy reauired to produce F centers in sensitized 
alkali halide crystals by bombardment with electrons and 
deuterons accelerated in Van de Graaf generator; specific 
jonizations of electrons, deuterons, and gamma rays were 
investigated and used to determine accelerator voltage; energy 
transport and features of ionization pattern are discussed. 


Spectrum of Elementary Excitations of Electron System in 
Monatomie Non-Conducting Crystal—l. Z Electrons of Atom, 
Yu.A.IZYUMOV. Physics of Metals & Metallography v 7 n 4 
1959 p 18-26. English translation of article indexed in En- 
gineering Index 1959 p 297 from Fizika Metallov i Metallove- 
denie Apr 1959. 


Spin-reshetochnaya relaksatsiya vy khromovom korunde, A.A. 
MANENKOV, A.M.PROKHOROV. Zhurnal Eksperimental’noi 
i Teoreticheskoi Fiziki y 38 n 3 Mar 1960 p 1729-33. Spin- 
lattice relaxation in chromium corundum; relaxation of Cr*+ 
ions in single crystals was studied at temperatures of 290, 
77 and 4.2 K and at various magnetic dilutions; continuous 
saturation of resonance paramagnetic absorption at frequency 
of 9375 eps was employed; it is concluded that anomalous 
character of spin-lattice relaxation in chromium corundum is 
connected with energy transfer processes from spin system to 
thermostat. 


Statistical Theory of Bond Energy in Spinel-Type Crystals, 
A.N.ORLOV, A.N.MEN. Soviet Physics, Solid State v 1 n 2 
Feb 1959 p 174-81. English translation of article indexed in 
Engineering Index 1959 p 294 from Fizika Tverdogo Tela 
Feb 1959. 


Study of Adsorbed Gas Films by Electron Diffraction, L.H. 
GERMER, E.J.SCHEIBNER, C.D.HARTMAN. Philosophical 
Mag v 5 n 51 Mar 1960 p 222-36. New arrangement for 
observing electron diffraction patterns of low energy electrons 
enables observer to easily determine arrays of atoms and 
molecules upon crystal surfaces; experiments with nitrogen, 
oxygen, and other gases upon clean nickel crystals are de- 
scribed. 


Substructures in Crystals Grown from Melt, C.ELBAUM. 
Progress in Metal Physics n 8 1959, Pergamon Press, London, 
p 203-538. Detailed, critical review of configuration and origin 
of most common substructures formed in crystals grown from 
melt; investigations performed on metals and covalent and 
ionic crystals are discussed; historical survey traces develop- 
ment of various concepts and theories concerning substructure 
over past 5 decades to present time; solidification processes, 
dislocations, and impurities are discussed. 77 refs. 


Symmetry of Energy Bands in Crystals of Wurtzite Type, 
E.I.RASHBA. Soviet Physics, Solid State v 1 n 3 Mar 1959 
p 368-80. English translation of article indexed in Engineering 
Index 1959 p 295 from Fizika Tverdogo Tela Mar 1959. 


Temperature Dependence of Broad Absorption Bands in 
Spectra of Crystals of Various Structures Colored by Iso- 
morphous Impurities, S.V.GRUM-GRZHIMAILO, G.V.KLIMU- 
SHEVA. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 8 n 3 Mar 1960 p 179-83. Absorp- 
tion spectra of crystals of various structures colored by igo- 
morphous impurity ions with variable valences were investi- 
gated between 103 and 828 K; comparison of experimental 
data with calculations showed satisfactory agreement between 
theory and experiment. 


Teploemkost tellurida vismuta pri nizkikh temperaturakh, 
E.S.ITSKEVICH. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 38 n 2 Feb 1960 p 351-8. Thermal capacity of bismuth 
telluride at low temperatures; temperature dependence of 
thermal capacity is given for region below 2.5 K and between 
2.5 and 8 K; thermal capacity of laminar BieTes lattice is 
not consistent with results for lattices with larger difference 
in elastic moduli in layer and between layers; data are pre- 
sented on measurement of Hall effect and resistance tempera- 
tures between 2 and 800 K. 21 refs. 


Theory of Diffusion in Strained Systems, L.A.GIRIFALCO, 
H.H.GRIMES. NASA—Tech Report R-38 1959 20 p. Supersedes 
AY hear ae Note n 4408, indexed in Engineering Index 1959 
p : 

Thermal Conductivity of Eight Halide Crystals in Tempera- 
ture Range 220°K to 390°K, K.A.McCARTHY, S.S.BALLARD. 
J Applied Physics v 31 n 8 Aug 1960 p 1410-12. Comparison 
method is used in which thermal conductivity of material is 
determined as function of thermal conductivity of another 
material for which data are well established; results are pre- 
sented graphically and briefly discussed. 


Thermodynamies and Formulation of Reactions Involving 
Imperfections in Solids, F.A.KROEGER, F.H.STIELTJES, H.J. 
VINK. Philips Research Reports v 14 n 6 Dec 1959 p 557-601, 
In Schottky’s system amount-of-substance variables refer 
mostly to relative building units; true thermodynamic poten- 
tials can be assigned to them and they also can appear as 
components in phase rule; in alternative system, amount-of- 
substance variables do not refer to building units, but to 
structure elements and to associates between them; to those 
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no true thermodynamic potential can be assigned; by intro- 
ducing virtual thermodynamic potentials, all problems can be 
dealt with. ee ats 

Three New Single Crystal Materials, M.D. Ae 8 - 
KER, Matls in Design Eng v 51 n 1 Jan 1960 p 12-18. Com- 
parison of properties of strontium titanate, calcium titanate 
and rutile produced in form of carrot-shaped pboules by flame 
fusion technique; potential uses include infrared systems, 
ultraviolet filters, microwave amplification and gem stones. 


Ultrasonic Absorption in Solids, T.S.HUTCHISON. Science 
vy 132 n 3428 Sept 9 1960 p 643-52. Characteristic array of 
atoms in regular pattern defines crystalline lattice structure 
of most solid materials; ultrasonic inspection has become im- 
portant technique for elucidating nature of lattice structure 
imperfections, and is achieved by measurement of loss of 
acoustic energy to which defects contribute; mechanism of 
various types of ultrasonic wave attenuation, as. applied to 
investigation of type and magnitude of defects in solids is 
described. 31 refs. 

Ultraviolet Absorption in Thallous Halides, S.TUTIHASI. 
Physics & Chem of Solids v 12 n 3-4 Feb 1960 p 344-8. Ultra- 
violet absorption in TIC] and TIBr measured on thin films 
and fused samples as function of temperature; effect of 
excessive chlorine or thallium on optical absorption of TICl 
studied; experiments of Vysochanskii are discussed in light 
of observations. 

Vliyanie vneshnego elektricheskogo polya na formu kraya 
polosy sobstvennogo pogloshcheniya neprovodyashchikh kristal- 
lov, D.S.BULYANITSA. Zhurnal Eksperimental’noi i Teoretich- 
eskoi Fiziki v 88 n 4 Apr 1960 p 1201-4. Effect of external 
electric field on shape of self-absorption edge of nonconducting 
crystals; many electron wave functions are employed; ex- 
ternal electric field is taken into account exactly and Coulomb 
interaction between electron and hole is neglected; coefficient 
has been derived in neighborhood of self-absorption edge for 
all values of electric field and frequency of absorbed light. 


X-ray Studies of Thermal Cycles in Transformation of Po- 
tassium Cyanide, A.CIMINO, G.S.PARRY, A.R.UBBELOHDE. 
Roy Soc—Proce v 252 n 1271 Oct 27 1959 p 445-56. Single 
crystals of KCN and of KCN containing various amounts of 
NaCN in solid solution, were subjected to cyclic temperatures 
traversing transformation at 110 C; by means of Laue and 
Bragg photographs, crystal axis persistence was observed in 
‘normal cycle’ high> low-high, but metastable crystal form 
was also produced by particular sequence of changes; results 
discussed in relation to theories of continuous thermodynamic 
transformations in solids. 


Zur gyraphischen Orientierungsdarstellung drahtfoermiger 
Einkristalle, F.WIESMUELLER, F.BLAHA. Zeit fuer Metall- 
kunde v 51 n 5 May 1960 p 265-7. Graphical representation of 
orientation of wire-shaped single erystals with cubic lattice; 
method described uses special type of cross-section paper to 
poeriee evaluation of data obtained by rotating crystal 
method. 


Zur Untersuchung des reziproken Gitters von Hinkristallen 
mit Hilfe von Kikuchi-Diagrammen, W.D.RIECKE, Y.SAKAKI. 
Zeit fuer Physik v 156 n 8 1959 p 534-54. Examination of 
reciprocal lattice of single crystals by means of Kikuchi pat- 
terns; how Kikuchi bands belonging to zone axis may be 
used to locate lattice points lying within reciprocal lattice 
plane, which is orthogonal to this axis and passes through 
origin; for investigation of whole reciprocal lattice, series 
of reflection patterns can be taken at different orientations 
of specimen. 


Defects. Die Temperaturabhaengigkeit der Struktur punktfoer- 
miger Fehlstellen in kubischen Kristallgittern, K.FISCHER. 
Zeit fuer Physik v 157 n 2 1959 p 198-218. Temperature de- 
pendence of structure of point shaped defects in cubic crystal 
lattices ; new approximative method of determination illustrated 
by example of hole structure in noble gas lattice. 


Identification of Static Deformations in Crystal Lattices of 
Solids from Decrease in Intensity of X-Ray Diffraction Lines, 
M.A.KRIVOGLAZ. Physics of Metals & Metallography vy 7 
n 5 1959 p 11-18. English translation of article indexed in 
Engineering Index 1959 p 296 from Fizika Metallov i Metalloy- 
edenie May 1959. 


Method for Detection of Flaws in Yttrium Iron Garnet 
Crystals, E.BUEHLER, M.TANENBAUM. J Applied Physics 
v 31 n 2 Feb 1960 p 388-90. Infrared techniques have been 
applied to examination of yttrium iron garnet crystals; pho- 
tographic results for both flux grown and sintered crystals 
are given ; pertinence to growth of single crystal specimens 
for microwave applications. 


_Micro-cracks and their Relation to Flow and Fracture in 
Single Crystals of Magnesium Oxide, F.J.P.CLARKE, R.A.J. 
SAMBELL. Philosophical Mag v 5 n b5 July 1960 p 697-707, 
6 plates. Experimental evidence indicates that microcracks 
may be responsible for fracture characteristics of MgO single 
crystals subjected to tensile loading; effects of reactor irradia- 
tion on flow and fracture discussed. 

F Observations of Decomposition of Crystals of Lead Iodide 
in Electron Microscope, A.J.PORTY. Philosophical Mag v 5 
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n 56 Aug 1960 p 787-97. Study of interaction of electron beam 
with thin crystals reveals slow but controllable decomposition 
of crystals, so as to modify existing dislocations and gen- 
erate new ones; decomposition is preceded by generation of 
point defects. 


On Dislocations Formed by Collapse of Vacancy Dises, C. 
ELBAUM. Philosophical Mag v 5 n 55 July 1960 p 669-74. 
Formation of dislocations by collapsing vacancy disk mechan- 
ism examined for Al, Cu, Si and Ge; such dislocations in Si 
and Ge are not detectable by optical microscopes. 


Pogloshchenie ul’trazvukovykh voln v_ nekotorykh shchelo- 
chnogaloidnykh kristallakh, L.G.MERKULOV. Akusticheskii 
Zhurnal v 5 n 4 1959 p 432-9. Absorption of ultrasonic waves 
in some alkali halide crystals; application of ultrasonics to 
study of lattice defects; results of absorption measurements 
of longitudinal crystals at 5-200 Me and in temperature range 
of 120 to 300 C. 


Separation of Lattice Distortion and Particle Size Effects 
in Polyerystals During Harmonic Analysis of Single X-Ray 
Line, B.I.LSMIRNOV. Soviet Physics, Solid State v 1 n 7 
Jan 1960 p 981-3. English translation of article indexed in 
Engineering Index 1959 p 296 from Fizika Tverdogo Tela 
July 1959. 


Electric Properties. See also Crystals—Ferroelectric; Metals 
and Alloys—Electrie Properties. 


Dielectric Constants of Crystalline Powders at Microwave 
Frequencies, B.P.PRADHAN, R.C.GUPTA. J Sci & Indus Re- 
search v 19B n 7 July 1960 p 229-32. Dielectric constants of 
alkali halide crystals are measured in 10 cm region by stand- 
ing wave technique using method of mixtures; ionic polariza- 
tion has been determined and from it B.SZIGETI’s short range 
correction factor S has been calculated; increase of dielectric 
constant from chloride via bromide to iodide is explained in 
terms of ionic polarization of these crystals. 


Diffusion and Ionic Conductivity in Cesium Bromide and 
Cesium Iodide, D.W.LYNCH. Phys Rev v 118 n 2 Apr 15 1960 
p 468-73. Measurement of diffusion coefficients of constituent 
ions in CsBr and CsI single crystals between 300 and 550 C 
with radioactive tracers; comparison with electric conductivity 
measurements; mechanisms for ionie transport. 


Dispersiya elektromagnitnykh voln vy kristallakh, V.M.AGRA- 
NOVICH, Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 
v 37 n 2 Aug 1959 p 430-41. Dispersion of electromagnetic 
waves in crystals; quantum microscopic theory of dispersion 
in molecular crystals; expression for index of refraction due 
to contribution of excited states of electrons; interaction be- 
tween excitation states and field is considered, without making 
recourse to perturbation theory. 


Electrical Properties of Crystal Compounds of Graphite—1. 
Conductance of Graphite/Bromine, L.C.F.BLACKMAN, J.F. 
MATHEWS, A.R.UBBELOHDE. Roy Soc—Pyroe (Ser A) v 
256 n 1284 May 31 1960 p 15-27. Most of work is carried out 
on specimens of pyrolytic graphite which show good orienta- 
tion with respect to both a- and c-axes; changes of resistance 
in these two directions have been measured as function of 
bromine uptake to limiting concentrations; results are dis- 
eussed in light of current theories of electron band structure 
in graphite and in relation to nature of bonding between 
bromine and graphite. 23 refs. 


Electrical Resistivity of Dysnrosium Single Crystals, P.M. 
HALL, S.LEGVOLD, F.H.SPEDDING. Phys Rev v 117 n 4 
Feb 15 1960 p 971-3. Measurements of resistivity on two 
single crystals of hexagonal dysprosium in range 1.3 to 400 K; 
evidence of magnetic transitions at 90 and 175 K; anisotropy 
observed above 175 K. 


Electrical Resistivity of Yttrium Single Crystals, P.M.Hall, 
S.LEGVOLD, F.H.SPEDDING. Phys Rev v 116 n 6 Dec 15 
1959 p 1446-7. Measurements on specimens of single-crystal 
yttrium cut parailel and perpendicular to c-axis showed in- 
creasing anisotropy of resistivity from 1.3 to 300 K; compu- 
tations for polycrystalline resistivity. 


Energy Bands in Presence of External Force Field—II, 
E.N.ADAMS, E.I.BLOUNT. Physics & Chem of Solids v 10 
n 4 Aug 1959 p 286-303. Theory of field-modified energy bands 
extended to include effect of weak scattering forces on energy 
band structure; modified current operator found to contain 
terms giving anomalous currents of type previously treated 
in connection with electrical conduction in ferromagnets ; 
physical meaning of currents discussed, and shown to be 
analogous to spin-dependent currents in Dirac’s theory of 
electron. 


Etch Pits and Dislocations in Cadmium Sulphide Crystals, 
J.WOODS. Brit J Applied Physics v 11 n 7 July 1960 p 296- 
302. Technique for producing dislocation etch pits on several 
growth faces of cadmium sulphide crystals; methods are also 
described whereby dislocations are decorated by precipitation 
of either gallium or copper; it is shown that dislocation con- 
tent can play important part in determining some of electrical 
properties of crystals. 


Higher-Order Terms in Dielectric Constant of Ionic Crystals, 
B.SZIGETI. Roy Soc—Proc v 252 n 1269 Sept 8 1959 p 217-35. 
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Influence of higher order effects on static dielectric constant; 
it is found that third and fourth order potential, second and 
third order dipole moment and cross terms between second 
order moment and third order potential, all contribute terms 
in same order to static dielectric constant; third order poten- 
tial contains important contributions from long range dipolar 
interaction ; dipolar contributions are proportional to product 
of first and second order dipole moments. 


Internal Consistency of Heisenberg-Dirac Model for Anti- 
ferromagnetism, J.S.SSMART. Physics & Chem of Solids v 11 
n 1-2 Sept 1959 p 97-194. Bethe-Peierls-Weiss approximation 
and results of Brown and Luttinger are used to obtain rela- 
tions between Neal temperature and exchange integral, J, 
and between susceptibility at Neel temperature and J; by 
combining these relations with experimental values of Tn 
and chi (Tn) for given compound, two distinct values of J 
can be deduced. 


Ionenleitfaehigkeit von zonengereinigten Alkalihalogeniden, 
H.GRUENDIG. Zeit fuer Physik v 158 n 5 1960 p 577-94. 
Ionic conductivity of zone refined alkali halides; extrinsic 
ionic conductivity of purified material lowered by factor of 
200 for KBr and 1000 for KCl; detailed temperature depend- 
ence of extrinsic conductivity gives evidence for association 
of divalent ions with cation vacancies at lower temperatures ; 
binding energy of these complexes and activation energy for 
vacancy mobility determined. 


Magnetic Properties of Polycrystalline Materials, D.M. 
GRIMES, R.D.HARRINGTON, A.L.RASMUSSEN, Physics & 
Chem of Solids v 12 n 1 Dee 1959 p 28-40. Variation of mag- 
netic Q with internal magnetization discussed, using both 
domain rotation and domain-wall motion model of magnetiza- 
tion change; variation of reversible susceptibilities with mag- 
netic moment were reported on four samples, and results com- 
pared with results from frequency spectra in initial and 
remanent states; distribution of magnetic moments in system 
as function of angle between individual and averaged moments 
discussed. 21 refs. 


Many-Electron Theory of Photoelectric Effect in Crystals, 
A.Z.VEKSLER, A.V.SOKOLOV. Physics of Metals & Metal- 
lography v 7 n 1 1959 p 8-15. English translation of article 
indexed in Engineering Index 1959 p 297 from Fizika Metallov 
i Metallovedenie Jan 1959. 


Microwave Studies of Color Centers in Barium Oxide, J.W. 
CARSON, D.F.HOLCOMB, H.RUECHARDT. Physics & Chem 
of Solids v 12 n 1 Dee 1959 p 66-73. Electron spin-resonance 
absorption measurements made at 9300 Me on BaO crystals 
with excess barium; no spin resonance observed which can 
be associated with imperfection responsible for optical absorp- 
tion band at 210 ev; resonance observed in some crystals can 
be identified as arising from F-center, i.e., single electron 
trapped at oxygen vacancy in lattice; large non-resonant 
microwave losses also observed in colored crystals. 


Migration Barriers for Cations and Anions in Alkali Halide 
Crystals, R.GUCCIONE, M.P.TOSI, M.ASDENTE. Physics & 
Chem of Solids vy 10 n 2-3 July 1959 p 162-8. Bor-Mayer model 
was applied to evaluation of barriers for vacancy migration 
of cations and anions along cube face diagonal in NaCl and 
KCl crystals; effect of hardness of overlap interaction between 
ions at short distances is quantitatively investigated by using 
two different forms for overlap repulsive potential; values 
estimated for energies of motion were compared with data 
from experiment and theory. 


O dielektricheskoi pronitsaemosti i poteryakh v shchelochno- 
galoidnykh kristallakh, V.V.PANCHENKO. Fizika Tverdogo 
Tela v 1 n 11 Nov 1959 p 1727-9; see also English translation 
in Soviet Physics, Solid State v 1 n 11 May 1960 p 1577-9. 
Permittivity and dielectric losses of alkali halide crystals; 
temperature and frequency dependence of permittivity and 
dielectric losses of LiF, NaF, NaCl, KCl, and KBr mono- 
crystals ; measurements carried out at two or more frequencies 
between 105 and 107 eps, from room temperature to 450-550 C. 


O strukture energeticheskikh polos v ionnykh kristallakh, 
M.Sh.GITERMAN, §S.A.MOSKALENKO. Fizika Metallov i 
Metallovedenie v 8 n 2 Aug 1959 p 170-5. Structure of energy 
bands of ionic crystals; investigation of electronic and three 
hole bands in crystals of alkali-halogen type; calculation 
of energy spectrum of K-space of ideal lattice by secondary 
quantization, 


Opredelenie effektivnogo zaryada ionov kal’tsiya v smeshan- 
nykh kristallakh NaCl+CaClz, S.N.BANASEVICH, B.G.LUR’E, 
A.N.MURIN. Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 80-7; 
see also English translation in Soviet Physics, Solid State 
vy 2n 1 July 1960 p 72-8. Study of calcium ion transfer in 
NaCl crystals with and without presence of electric field, in 
order to obtain further information concerning behavior of 
multivalent impurity ions in salts of 1:1 type. 


Phase Equilibria and Semiconducting Properties of Cad- 
mium Telluride, D.deNOBEL. Philips Research Reports v 14 
n 4, 5 Aug 1959 p 361-99, Oct p 430-92. Aug: Study of rela- 
tions between electrical and optical properties of single crystals 
of Cd Te prepared by zone refining; conductivity and Hall 
measurements performed at various temperatures lead to 
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values for concentration of charge carriers, ionization energies 
of various centers, and for n-type samples with shallow 
donors, and density of state effective mass of free electrons. 
Oct: Interpretation of electrical and optical measurements. 
47 refs. 

P-n Luminescence and Photovoltaic Effects in GaP, H.G. 
GRIMMEISS, H.KOELMANS. Philips Research Reports v 15 
n 3 June 1960 p 290-304. Crystals made at low phosphorus 
pressure mainly showed n-conductivity with activation energy 
of 0.07 ev; crystals with p-conductivity were obtained by 
heating at high phosphorus pressure (activation energy 0.19 
ev) or by doping with Zn; non-doped crystals showed elec- 
troluminescence in bands at 6250 A and 5650 A, shown to 
be due to recombination of charge carriers; within p-n junc- 
tions via levels within forbidden gap. 10 refs. 


Single Crystal Tungstates for Resonance and Emission 
Studies, L.G.Van UITERT, R.R.SODEN. J Applied Physics 
v 31 n 2 Feb 1960 p 328-30. Crystals were grown by dissolving 
constituent oxides into equimolar mixture of NazWO, and WO: 
at 1100 to 1250 © and cooling at 2 to 3 C per hr to 700 C; 
advantages for resonance and emission studies are discussed ; 
monoclinic crystals are of interest for high microwave fre- 
quency studies; tetragonal crystals of interest at lower micro- 
wave frequencies; of interest for luminescent properties: 
some possible maser materials. 

Symmetry Properties of Wurtzite Structure, M.L.GLASSER. 
Physics & Chem of Solids v 10 n 2/3 July 1959 p 229-41, 
Space group of wurtzite structure are considered, and charac- 
ter tables are given for important symmetry elements in 
Brillouin zone; symmetrized combinations of plane waves 
were obtained for most important points; discussion of prob- 
able forms of energy bands in wurtzite crystals. 


Teoriya elementarnykh vozbuzhdenii v atomnykh kristallakh, 
A.E.GLAUBERMAN, V.V.VLADIMIROV, I.V.STASYUK. Fi- 
zika Tverdogo Tela v 2 n 1 Jan 1960 p 133-43; see also 
English translation in Soviet Physics, Solid State v 2 n 1 
July 1960 p 123-33. Theory of elementary perturbations in 
atomic crystals; theory is sufficiently general to account for 
specific backgrounds in different concrete cases, and for strictly 
separating out elementary perturbations of different types; 
general scheme of “renamed”’ operators, which leads to theory 
of elementary perturbations in semiconductors, 


Theory of Diamagnetism of Electron Gas in Crystals, M.V. 
NITSOVICH. Physics of Metals & Metallography v 7 n 5 1959 
p 1-10. English translation of article indexed in Engineering 
Index 1959 p 297 from Fizika Metallov i Metallovedenie May 
1959. 


Theory of Two-Phonon Scattering of Conductivity Electrons 
in Atomic Crystals, A.I.ANSEL’M, I.G.LANG. Soviet Physics, 
Solid State v 1 n 5 1959 p 621-32. English translation of 
article indexed in Engineering Index 1959 p 298 from Fizika 
Tverdogo Tela May 1959. 


Uchet polyaronnogo effekta v teorii mnogofononnoi termoio- 
nizatsii, Y.E.PERLIN. Fizika Tverdogo Tela v 2 n 2 Feb 1960 
p 242-54; see also English translation in Soviet Physics, Solid 
State v 2 n 2 Aug 1960 p 222-35. Consideration of polaron 
effect in theory of multiphonon thermal ionization; study of 
thermal ionization of F-center in ionie crystal under condition 
of strong electron interaction with longitudinal optical lattice 
vibrations. 

Ueber Beziehungen zwischen der optischen Absorption und 
Dispersion und dem Leitungsmechanismus duenner Kadmium- 
oxydschichten, H.FINKENRATH. Zeit fuer Physik v 158 n 5 
1960 p 511-32. Relationship between optical absorption and 
dispersion, and conduction mechanism of thin CdO layers; 
electric conductivity, Hall effect, thermoelectric voltage, and 
optical absorption and dispersion are investigated in near 
infrared. 

Ueber den Einfluss von Gasatmosphaeren auf die spektrale 
Verteilung der Photoleitung von CdS-Kinkristallen, H.BER- 
GER, K.W.BOER, E.H.WEBER. Zeit fuer Physik v 158 n 5 
1960 p 501-10. Effect of gas atmosphere on spectral distribu- 
tion of photoconduction of CdS single crystals; effect of 
Oz, Nz, He, H2O, COz and activated O2, Nz and He on undoped 
crystals is investigated; measurements were made in region 
of absorption edge at room temperature. 


Etching. See also Semiconductors—Intermetallic Compounds. 


Etching of Surface with 8-Kev Argon Ions, R.L.CUNNING- 
HAM, P.HAYMANN, C.LECOMTE, W.J.MOORE, J.J.TRIL- 
LAT. J Applied Physics v 31 n 5 May 1960 p 839-42. Methods 
of optical and electron microscopy were used to study effects 
of bombardment on solid surfaces; targets were crystals of 
aluminum, zine and a-corundum, and polycrystalline gold and 
aluminum ; results for oblique incidence, and for bombardment 
at elevated temperatures, are given. 


Ferroelectric. See also Barium Titanate; Dielectrics ; Electricity 
Direct Conversion; Films—Metallic. 


Antisegnetoelektricheskie i segnetoelektricheskie svoistva 
nekotorykh tverdykh rastvorov, soderzhashchikh PbzMgWOsz, 
N.N.KRAINIK, A.ILAGRANOVSKAYA, Fizika Tverdogo Tela 
v 2n 1 Jan 1960 p 70-2; see also English translation in 
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Soviet Physics, Solid State v 2 n 1 July 1960 p 63-5. Antiferro- 
electric and ferroelectric properties of certain solid solutions 
containing Pb: MgW0Os; dielectric properties of solutions 
PbMeg1/2W1/20sPbTiOs and PbMg1/2W1/203-PbMg1/sNb2/30s, of 
which first is antiferroelectric and latter ferroelectric. 

Coupled Vibrations in Electrostrictive Vibrators of Rectan- 
gular and Cylindrical Type, S.HAYASHI, K.U-0O, S.HOSHINO. 
Blectrotechnical J of Japan v 5 n 2 1959 p 46-50. Accurate 
equations determining resonant frequencies, from which it 
can be deduced that coupling factor of analogous electrically 
coupled resonant circuit corresponds to Poisson’s ratio of 
elastic material; calculation of vibration amplitudes of a 
and b sides; determination of accurate resonant frequencies 
of cylindrical vibrator; results with BaTiOs crystals. 

Crystal Stability and Theory of Ferroelectricity, W.COCH- 
RAN. Advances in Physics v 9 n 36 Oct 1960 p 387-423. It is 
shown that parameters which determine lattice vibrations of 
diatomic ionic crystal may be chosen so that crystal will 
exhibit ferroelectric properties, and that ferroelectric or anti- 
ferroelectric transitions may be regarded as result of insta- 
bility of crystal for certain normal mode of vibration ; theory 
is extended to apply to other cubic crystals, and various con- 
cepts are discussed in terms of lattice dynamics. 32 refs. 

Dependence of Ferroelectric Properties of Perovskite Type 
Crystals on Character of Chemical Bonds, I.N.BELIAEV. Acad 
Sciences USSR—Bul—Phys Series (English Translation) v 22 
n 12 1958 p 1430-4. (Columbia Tech Translations, New York, 
NY). Analysis is made of dependence of ferroelectric proper- 
ties of ABOs type compounds on character of chemical bond; 
conclusions may serve as criterion in search for new ferro- 
electric and antiferroelectric materials. 

Detailed Study of Switching Current in Barium Titanate, 
M.E.DROUGARD. J Applied Physics v 31 n 2 Feb 1960 p 352-5. 
Author determines how instantaneous value of switching cur- 
rent in single crystals of ferroelectric BaTiOs depends on 
condition of field and polarization in crystal; dominance of 
sideways expansion of 180° domains, with exponentially in- 
creasing domain wall velocity is indicated; this result agrees 
with picture of domain wall motion by nucleation of new 
domain wall layers. 

Dielectric Investigation of Ferroelectric Crystals Using Min- 
ute Samples, V.A.KOPTSIK, K.A.MINAEVA, B.A.STRUKOV. 
Acad Sciences USSR—Bul—Phys Series (English Translation) 
v 22 n 12 1958 p 1529-32 (Columbia Tech Translations, 
New York, NY). Description of electronic set-up designed for 
recording temperature dependence of dielectric constant and 
for measuring field dependence of polarization in temperature 
range from —190 to +250 C, using small samples: circuit 
diagrams of instrument, called thermodielectrograph, is given. 


Dielektricheskaya polvarizatsiya ryada snedinenii slozhnogo 
sostava, G.A.SMOLENSKII, A.I.AGRANOVSKII. Fizika Tver- 
dogo Tela v 1 n 10 Oct 1959 p 1562-71; see also Enelish 
translation in Soviet Physics, Solid State v 1 n 10 Apr 1960 
p 1429-37. Dielectric polarization of number of complex com- 
pounds; ferroelectric and ferromagnetic pronerties of metal 
oxides crystallizing with perovskite, pyrochlore, spinel etc; 
production of complex compounds with analogous properties ; 
study of dielectric polarization and dielectric loss of some of 


these compounds, such as PbsNiNb:O» and PbsMgNb2Op». 


Effect of Hydrostatic Pressure on Ferroelectric Proverties 
of Tri-Glycine Sulfate and Selenate, F. JONA, G.SHIRANE. 
Phys Rev v 117 n 1 Jan 1 1960 p 139-42. Experimental studies 
of effect of hydrostatic pressure on transition temperature and 
spontaneous polarization of ferroelectrics; comparison with 
thermodynamic theory for this class of ferroelectric crystals. 


Etude expérimentale des variations de la constante diélec- 
trique liées 4 un changement de phase, S.LeMONTAGNER. 
Annales de Physique v 5 n 3-4 Mar-Apr 1960 p 469-508. 
Experimental study of variations in dielectric constant asso- 
ciated with phase shift; explanation to anomalies in such 
variation for ammonium sulphate, ammonium alum and ferro- 
electrics of POiH:K type; for latter, temperature transition 
a sce and account given of new form of absorption. 
3 refs. 


Ferroelectric Behavior in Barium Zirconium Metaniobate, 
G.GOODMAN. Am Cer Soe—J v 43 n 2 Feb 1960 p 105-13. 
Physical properties consistent with idea of higher than second 
order _ferroelectric-paraelectric transition were observed; as 
such, it would represent first reported instance of ferroelectric 
substance without Curie temperature; this phenomenology is 
attributed to structure of submicroscopie dipole aggregates 
mechanism of whose origin is not known: no evidence of 
first- or second-order ferroelectric-paraelectric transition was 


aeao eee to 1400 C; erystal melts incongruently at about 


Ferroelectric Ceramics, A.KKREMHELLER, P.W.RENAUT. 
Sylvania Technologist v 13 n 8 July 1960 p 82-9. Preparation 
of lead zirconate-titanate and barium-strontium-titanate ferro- 
electric ceramics by normal sintering and by hot pressing; 
data on poling, resistivity, radial coupling coefficient, and 
effect of additives on dielectrie constant; control of dielectric 
and piezoelectric properties. 21 refs. 
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Ferroelectric Ceramics With High Curie Temperature, A.M. 
CHEREPANOV, S.V.BOGDANOV, R.Ya.RAZBASH. Acad Sci- 
ences USSR—Bul-Phys Series (English Translation )v 22 n 12 
1958 p 1490-2. (Columbia Tech Translations, New York, NY). 
Procedure is described for firing lead contain’ng compositions 
which minimize volatilization of PbO; measurements were 
made of dielectric constant and piezoelectric properties of 
BaTiOs-PbTiOsz solid solutions. 


Ferroelectric Materials and Their Applications, A.KREM- 
HELLER. Sylvania Technologist v 13 n 2 Apr 1960 p 42-8. 
Review of basic principles of ferroelectrics and their applica- 
tion to information storage devices, frequency control, dielectric 
amplifiers, delay lines, electromechanical filters and trans- 
ducers ; trends toward ferroelectric ceramic materials. 40 refs. 


Ferroelectric Properties of Lead Metatantalate, V.A.ISU- 
POV. Soviet Physics, Solid State v 1 n 2 Feb 1959 p 216-19. 
English translation of article indexed in Engineering Index 
1959 p 299 from Fizika Tverdogo Tela Feb 1959. 


Ferroelectrics at Microwave Frequencies, W.J.GEMULLA, 
R.D.HALL. Microwave J v 3 n 2 Feb 1960 p 47-51. Charac- 
teristics of ferroelectrics, and their potential application to 
microwave frequencies; problems involved in using ferro- 
electrics in voltage tuning applications considered. 


Frequency Dependence of Nonlinearity of BaTiOs-BaSnOs3 
Solid Solutions, A.A-OBUKHOV. Acad Sciences USSR—Bul— 
Phys Series (English Translation) v 22 n 12 1958 p 1523-4 
(Columbia Tech Translations, New York, NY). It is shown 
that nonlinearity of BaTiOs-BaSnO3 solid solutions depends 
on frequency and strength of applied electric field and also 
on degree of tetragonality of crystal lattice; significance of 
results for use of solution for frequency modulation in elec- 
tronic equipment is discussed. 

Issledovanie temperaturnoi zavisimosti vtorichnoi elektron- 
noi emissii segnetoelektricheskikh monokristallov, E.S.MASH- 
KOVA, G.A.CHETVERIKOVA. Radiotekhnika i Elektronika v 
n 12 Dec 1959 p 2068-71. Temperature dependence of secondary 
electron emission from ferroelectric single crystals; it is found 
that coefficient of secondary emission of PbTiOzs and BaTiOs 
single crystals has minimum in vicinity of Curie point, for 
whole range of primary electron energies investigated. 

K teorii relaksatsii magnitnogo momenta v ferrodielektrikakh, 
V.G.BAR’YAKHTAR. Zhurnal Eksperimental’noi i Teoretiche- 
skoi Fiziki v 37 n 3 Sept 1959 p 690-4. Theory of magnetic 
moment relaxation in ferroelectric substances ; magnetic pr p- 
erties of ferroelectrics at low temperatures; simple formulas 
describing leveling out of spin and lattice wave temperatures 
and magnetic moment relaxation. 

Method for Measuring Dielectric Constant of Ferroelectric 
Ceramics at S-Band Frequencies, C.B.SHARPE, C.G.BROCKUS. 
Am Cer Soc—J v 43 n 6 June 1960 p 302-5. Method employs 
disk shaped sample in radial line configuration at end of 
coaxial line structure; equivalent circuit, established by admit- 
tance measurements, is used to relate radial admittance of 
sample face to measured admittance on slotted line preceding 
coaxial sample holder; results for variation of complex dielec- 
tric constant for BaTiO3z at 3 kmc, and for constant of hot 
pressed Cd2Nb20;7 in range 1.8 to 4.0 kme. 

Method of Measuring Dielectric Constant and Loss Tangent 
of Ferroelectrics in Homogeneous Superhigh Frequency Fields 
(3000 Mc), ILV.IVANOV, V.M.PETROV. Acad Sciences USSR 
—Bul—Phys Series (English Translation) v 22 n 12 1958 
p 1516-18) Columbia Tech Translations, New York, NY). In 
previous measurements, it was not possible to obtain uniform 
field over volume of specimen; difficulties involved are over- 
come by method which uses coaxial measuring line with 
capacitor at load end; measurements reduce to determining 
input impedance of capacitor. 

Model for Switching and Polarization Reversal in Coleman- 
ite, H.H.WIEDER. J Applied Physics v 31 n 1 Jan 1960 
p 180-7. Study of polarization reversal in colemanite crystal ; 
displacement current transients presented in detail; phenom- 
enological and semiempirical model of switching mechanism is 
proposed and yields good agreement with data; model based 
upon three dimensional growth of nucleated domains is shown 
to be’in poor agreement with experiment. 


Nelineinost nekotorykh segnetoelektrikov na vysok)1 chastote, 
A.A.OBUKHOV. Fizika Tverdogo Tela v 1 n 11 Nov 1959 
p 1730-2; see also English translation in Soviet Physics, Solid 
State v 1 n 11 May 1960 p 1580-2. Nonlinearity of certain 
ferro-electrics at high frequencies; it is shown that at such 
frequencies, dependence of permittivity of ferroelectrics on 
field is equal to f(T); explanation of reversible permittivity. 


Werezonansnoe pogloshchenie energii peremennogo magnit- 
nogo polya ferromagnitnym dielektrikom, M.I.KAGANOV, 
V.M.TSUKERNIK. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 3 Sept 1959 p 823-32. Nonresonance absorption 
of energy of alternating magnetic field by ferroelectrics ; use 
of spin wave theory to compute imaginary part of longitudinal 
magnetic susceptibility of ferroelectric. 


New Ceramic Materials Combine Ferroelectric and Ferrimag- 
netic Properties. Cer Industry v 74 n 3 Mar 1960 p 74-5. Work 
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of P.H.FANG and R.S.ROTH opens possibilities of develop- 
ment of new electronic ceramic products useful where cou- 
pling between dielectric and magnetic effects or where mag- 
netic material having high dielectric constant is required; 
generalized composition is in barium niobate containing any 
one of several rare earth oxides plus iron oxide and has single 
phase crystalline structure; compositions have been made with 
Nd, Sm, Eu or Gd and varying amounts of Fe. 


NMR and IR Study of (NHs)2 SOs and (NHi)2 BeFs, R. 
BLINC, I.LLEVSTEK. Physics & Chem of Solids v 12 n 3-4 Feb 
1960 p 295-7. Spectra investigated both in non-ferroelectric and 
ferroelectric phases; data show that structure changes oc- 
curring in vicinity of ferroelectric transition are accompanied 
only by small changes in proton magnetic absorption ; further, 
for (NH4)2 SOs, derivative of absorption lines splits into two 
well resolved components below —110 C. 


Nondestructive Measuring Method of Polarization for Study 
of Ferroelectrics, KLHUSIJMI, K.KATAOAKA. Rev Sci Instru- 
ments v 31 n 4 Apr 1960 p 418-21. Technique for measurement 
of polarization without disturbing domain configuration, in 
order to obtain from state of polarization piezoelectric output 
voltage of ferroelectric crystal in ultrasonic field; quasistatic 
hysteresis measurements of barium titanate single crystal illus- 
trate method. 


On Isotopic Effects in Ferroelectric Behaviour of Crystals 
With Short Hydrogen Bonds, R.BLINC. Physics & Chem of 
Solids v 13 n 3-4 June 1960 p 204-11. Anomalies in infrared 
and nuclear magnetic resonance spectra of crystals are related 
to nature of ferroelectric transitions; proposed model satis- 
factorily explains both anomalies and transitions ; main feature 
of model is that proton in hydrogen bonds are assumed to be 
tunneling in double-minimum potential fields. 


Preparation and Dielectric Properties of Some Barium 
Titanate-Stanate Solid-Solution Single Crystals, A.L.KHO- 
DAKOV, M.L.SHOLOKHOVICH. Acad Sciences USSR—Bul— 
Phys Series (English Translation) v 22 n 12 1958 p 1439-42 
(Columbia Tech Translations, New York, NY). Investigations 
are reported on two batches of crystals grown from melt; 
heating at 1200 C was found to improve ferroelectric proper- 
ties. 

Pyroelectricity, Internal Domains, and Interface Charges 
in Triglyeine Sulfate, A.G.CHYNOWETH. Phys Rev v 117 n 
5 Mar 1 1960 p 1235-48. Determination of spontaneous polari- 
zation of triglycine sulphate between Curie point and —140 C 
using dynamic pyroelectric technique; departures from_ be- 
havior predicted by Devonshire’s equation; no indication of 
any phase transition down to —140 C. 


Radiation-Induced Changes in Ferroelectric Properties of 
Some Barium Titanate-Type Materials, ILLEFKOWITZ. Physics 
& Chem of Solids v 10 n 2-3 July 1959 p 169-73. Measurements 
of ceramic BaTiOs dielectric constant vs temperature as func- 
tion of pile irradiation showed modification of Curie-point 
transition; for commercially pure ceramic BaTiOs there was 
depression of dielectric-constant peak with little change of 
room-temperature dielectric constant; ceramics made with ad- 
ditives showed shift of Curie point and depression of dielec- 
tric-constant peak. 

Segnetoelektricheskie tverdye rastvory zameshcheniya s vy- 
chitaniem, G.A.SMOLENSKII, V.A.ISUPOV, A.I-AGRANOV- 
SKII. Fizika Tverdogo Tela v 1 n 10 Oct 1959 p 1573-82; see 
also English translation in Soviet Physics, Solid State v 1 n 
10 Apr 1960 p 1438-45. Ferroelectric substitutional-defect solid 
solutions; ferroelectric properties of certain compositions in 
system, BaTiO3-Bao.s NbOs, BaTiOs3-Bao.,sTaO3z, BaTiOs-La2/sTiOs, 
BaTiO3-BaO:NiO, BaTiOsWOs, BaTiOs-BaO:Al0i.5, BaTiOs- 
NaTiO2.s. 

Tverdye rastvory niobatov i tantalatov perekhodynykh metal- 
lov na osnove BaTiOs, E.V.SINYAKOV, E.A.STAFIICHUK. 
Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 73-9; see also English 
translation in Soviet Physics, Solid State v 2 n 1 July 1960 p 
66-71. Study of BaTiOs-based solid solutions of metaniobates, 
pyroniobates, and tantalates of Mn, Ni, and Co, to show that 
solid solutions of pyroniobates and tantalates possess ferro- 
electric properties; these properties disappear on addition of 
more than 1 mol % of metaniobates and tantalates to BaTiOs. 

Variation in Ferroelectric Characteristics of Lead Zirconate 
Titanate Ceramics Due to Minor Chemical Modifications, R. 
GERSON. J Applied Physics v 31 n 1 Jan 1960 p 188-94. Ex- 
perimental investigations reported on lead zirconate titanate 
ceramics with 3- or 5-valent additions; changes in properties 
are low aging of electrical and mechanical properties, well- 
defined hysteresis loop, high electrical and mechanical losses ; 
experiments included electron microscope study of ceramics 
and number of electrical measurements. 


Ferromagnetic. See Magnetic Materials. 


Growing. See also Diamonds; Furnaces, Laboratory——Electric ; 
Metallography—Whiskers ; Semiconductors. 


Apparatus for Growing Monocrystals of Refractory Sub- 
stances from Powder in Controlled Atmosphere, V.V.DOBRO- 
VENSKII. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 
1959 p 835-8. Apparatus for growing crystals by Verneuil’s 
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method at temperatures up to 2000 C, using graphite heaters ; 
details of new device for feeding in fine powder continuously 
and evenly; examples of silicon and barium titanate crystals 
grown in apparatus. 

Bounds on Nonlinear Diffusion Controlled Growth Rate of 
Spherical Precipitates, J.A.MORRISON, H.L.FRISCH. J_ Ap- 
plied Physics v 31 n 9 Sept 1960 p 1621-7. Nonlinear diffu- 
sion problem in which there is change of phase; physical situa- 
tion is diffusion of solute in crystal towards growing precipi- 
tate, which is related to growth parameter s; theorem is 
established which states that s increases with increasing diffu- 
sion coefficient; consequence of theorem is that unique value 
of s is associated with prescribed diffusion coefficient; com- 
parison theorem also leads to bounds on s. 


Crystal Growth and Thermodynamics of Irreversible Proc- 
esses, J.S.KIRKALDY. Can J Physics v 37 n 6 June 1959 p 
739-54. Principle of minimum rate of entropy production is 
applied to steady-state transport processes in neighborhood 
of alloy crystal face growing into its melt; procedure gives 
satisfactory rationale of observed interface morphology ; segre- 
gation, occurring in cellular and dendritic alloy growth, is sys- 
tem’s attempt to minimize entropy production by conserving 
free energy; single pure and impure crystal growth from melt 
and vapor discussed. 


Dislocation Structure and Formation and Strength of Sodium 
Chloride Whiskers, W.W.WEBB. J Applied Physics v 31 n 1 
Jan 1960 p 194-206. Details of dislocation structure have been 
determined for variety of NaCl whiskers and microcrystals 
grown from porous substrates moistened with supersaturated 
aqueous solution; origin of dislocation structure and its rela- 
tion to mechanical properties are discussed; techniques for 
application of X-ray diffraction microscopy to determination 
of dislocation structure of microcrystals are described. 36 
refs. 


Extension of Simple Method for Crystal Growth, A.ASCOLI, 
G.M.SCHIAVINI. Energia Nucleare v 6 n 12 Dee 1959 p 
781-3. Suecessful results obtained in growing fB-Sn, Zn, Ag, Au 
and Cu single crystals by simplified Bridgman method; dif- 
ficulties encountered in growing Sn single crystals overcome 
by slightly modifying form of crucible. 


Growth from Melt—1-2, G.F.BOLLING, W.A.TILLER. J Ap- 
plied Physics v 31 n 8, 11 Aug 1960 p 1845-50, Nov p 2040-7. 
Pt 1: Influence of surface intersections in pure metals; effects 
associated with interface and external surface anisotropy; 
preferred direction of growth and stray-crystal formation may 
arise as result of solid-liquid interface configuration. Pt 2: 
Cellular interface morphology ; microscopic shape of solid-liquid 
interface; conditions which give rise to cellular morphology ; 
experimental data; conditions governing stability of cellular 
interface and smooth interface compared. 


Growth Habit of Electrodeposited Uranium Dioxide Single 
Crystals, R.G.ROBINS. J Nuclear Matls v 2 n 2 June 1960 p 
189-90. Octahedral growth previously observed to oceur in 
crystals of UQ2, formed by vapor deposition, and grown from 
fused salts, have now been produced by deposition on Pt 
cathode by electrolysis of UOeCls in fused NaCl-KCl eutectic 
at 840 C under reducing conditions, to 8 mm and mass of 50 
mg; orientation on Pt cathode was random for both fine 
grained and single crystals; crystal habit determined by goni- 
ometric and X-ray diffraction measurements. 


Growth of Cesium Chloride Crystals from Solution and Melt, 
P.AVAKIAN, A.SMAKULA. J Applied Physics v 31 n 10 Oct 
1960 p 1720-2. Large cesium chloride crystals were obtained 
from solution only upon addition of urea; these crystals, how- 
ever, show NHit+ impurity; since CsCl undergoes phase transi- 
tion between its melting point and room temperature, normal 
growing methods from melt could not be used, but modified 
(“double-run”) Bridgman method yielded good results. 


Growth of Gallium Arsenide by Horizontal Zone Meltinz, 
J.L.RICHARDS. J Applied Physics v 31 n 3 Mar 1960 p 
600-38. Principles of zone melting and zone refining are de- 
scribed in detail; method is applied to growth of high quality, 
large, single GaAs crystals; furnace design for growth of 
material is presented; emphasis is on imperfections incurred 
during growth; relevance to diode and transistor fabrication. 


Growth of Single Crystals of Incongruently Melting Yttrium 
Iron Garnet by Flame Fusion Process, R.G.RUDNESS, R.W. 
KEBLER. Am Cer Soc—J v 43 n 1 Jan 1960 p 17-22. Growth 
involves mechanism different from that proposed for crystals of 
incongruently melting mullite; crystal boules were grown at 
varying linear growth rates and analyzed with chemical, X-ray, 
and metallographic techniques; central sections of boules are 
single crystal yttrium iron garnet. 


Improved Method of Growing CdS Crystals from Vapor 
Phase, P.D.FOCHS. J Applied Physies v 31 n 10 Oct 1960 p 
1783-4. Gradual increase in difference in temperatures of two 
Kanthal heating elements enables CdS crystals to be grown 
directly on inside of silica tube, remote from one another, 
instead of on continuous polycrystalline CdS substrate as hap- 
pens in most existing methods. 


Method of Growing Dislocation-Free Germanium Crystals, 
B.OKKERSE. Philips Tech Rey v 21 n 11 Sept 27 1960 p 
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340-5. Crystals can be produced by pulling method if diameter 
of erystal grown from seed is initially reduced to 1-2 mm, and 
maintained over length of 20 mm, before it is increased to 
desired value; in thin neck of such crystals dislocations if 
present tend to intersect surface; thermal stresses are too 
small to generate fresh dislocations, and while these stresses 
increase as crystal diameter increases, dislocations are not 
created because of absence of sources. 

Novel Mechanism for Mass Transport during Whisker 
Growth—Cesium Chloride from Aqueous Films, W.W.WEBB, 
N.P.BERTOLONE. J Applied Physics v 31 n 1 Jan 1960 p 
207-9. Capillary rise of saturated solution within hollow 
whisker provides mechanism yielding growth at tips of cesium 
chloride whiskers on moist substrate in air at room tempera- 
ture; driving force for growth is local supersaturation due 
to evaporation of water from solution at tip of capillary pore 
in each whisker; screw dislocations provide lattice steps on 
whisker tips. 

On Growth of Cadmium Crystals from Vapour, P.B.PRICE. 
Philosophical Mag v 5 n 58 May 1960 p 478-84. Cadmium single 
erystal whiskers vapor grown on quartz fiber in argon dif- 
fusion cell; dependence of growth rates on supersaturation 
value at given temperature; crystal habit at various super- 
saturations. 11 refs. 


Some Properties of Zine Sulfide Crystals Grown from Melt, 
A.ADDAMIANO, M.AVEN. J Applied Physics v 31 n 1 Jan 
1960 p 36-9. Hexagonal zine sulphide erystals were obtained by 
controlled cooling of melted zinc sulphide; both pure and 
activated zinc sulphide powders were used; densities were 
higher than for vapor phase grown or natural crystals; spe- 
cimens displayed good optical properties, high purity and 
stability ; conversion to cubie phase was not observed by 
prolonged firing at 700-1150 C; observations indicate inver- 
sion point above 1150 C, 21 refs. 

Study of Cadmium Sulphide Crystals Grown From Vapour 
Phase in Stream of Argon, J.WOODS. Brit J Applied Physics 
v 10 n 12 Dee 1959 p 529-34. Crystals of CdS grown by 
reacting stream of Argon containing Cd vapor with stream of 
H2S; variations of crystal habit which occur are very similar 
to those reported for ice crystals by Hallett and Mason; 
growth features studied using metallurgical microscope; al- 
though growth occurs in layers, spirals were observed only 
on rare occasions; evidence indicates that ordinary two-dimen- 
sional nucleation over plateau is more common, and is affected 
by impurities added. 

Theory of Crystal Growth and Interface Motion in Crystal- 
line Materials, J.W.CAHN. Acta Metallurgica v 8 n 8 Aug 
1960 p 554-62. Re-examination of theory shows that if critical 
driving force is exceeded surface will be able to advance 
normal to itself without needing steps; if this driving force 
is not exceeded lateral step motion is necessary; for extremely 
diffuse interfaces this force will be so small that any measura- 
ble driving force will exceed it; for sharp interfaces force will 
be very large; nature of step in diffuse interface is discussed 
and its energy calculated. 


Torsion Induced Recrystallization of Molybdenum and Tung- 
sten Filaments, F.E.GIFFORD, E.A.COOMES. J Applied Phys- 
ics v 31 n 2 Feb 1960 p 235-7. When optimum amount of 
permanent twist is introduced in 8- to 10-mil filaments of 
molybdenum or tungsten, single crystals up to 15 em in length 
grow by either moving gradient or Robinson techniques; 
method to remove threadlike surface imperfection which forms 
has not been found; of interest in electron emission and sur- 
face physics. 


Visualizing Crystal Growth in Melts and Measuring Liquidus 
Temperature to 2300 C with Microscope Equipment, G.CAVA- 
LIER Am Cer Soe—Bul v 39 n 3 Mar 1960 p 142-4. Apparatus 
developed at Institut de Recherches de la Sidérurgie; melt 
held by capillary effect on hairpin shaped Pt or Mo wire is 
heated to liquid state by alternating current flowing through 
wire; 500-w lamp bulb provides illumination for microscopic 
observation; thermocouple is introduced in melt to measure 
temperature when crystals appear around junction; blast fur- 
nace slags were studied and liquidus points measured. 


Irradiation. See also Crystals—Ferrcelectric. 


Annealing of X-Ray Induced Surface Hardening in NaCl, 
R.CUYPERS, S.AMELINCKX. Acta Metallurgica v 8 n 8& 
Aug 1960 p 551-3. Rocksalt erystals were irradiated with 
X-rays; thus surface hardening produced and resoftening due 
to annealing at different temperatures were followed; activa- 
tion energy of process associated with annealing at 150-300 CG 
was derived; in agreement with other workers, it is assumed 
that clusters of point defects are principal cause of surface 
hardening ; for annealing temperatures below 800 GC resoften- 
et would mainly result from growth in size of these aggre- 
gates. 


Catalytic Activity of Silver Crystals of Various Orienta- 
tions after Bombardment with Positive Ions, H.M.C.SOSNOV- 
SKY. Physics & Chem of Solids v 10 n 4 Aug 1959 p 804-10. 
Single crystals with surfaces oriented parallel to (111), (110), 
and (100) were bombarded with positive argon ions at voltages 
between 14 and 4000 v; catalytic decomposition of formic acid 
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was used as test reaction in temperature range 150-250 Cerit 
is shown that parameters log A and E from Arrhenius plots 
change appreciably with bombarding ion energy, and that each 
ion energy is different for three specified orientations. 


Fission Fragment Damage to Crystal Structures, R.M.BER- 
MAN, M.L.BLEIBERG, W.YENISCAVICH. J Nuclear Matls v 
2n 2 June 1960 p 129-40. AlzO3 and ZrSiOs show little change 
in properties when exposed to 1018-1019 nvt thermal neutrons; 
when fission fragments are form of UO: dispersant, grain 
boundaries and peaks of X-ray diffraction profile disappear on 
irradiation ; AlzOs observed to increase 30% in volume con- 
current with destruction of crystal lattice; calculations indicate 
that only small proportion of atoms are displaced by fission 
fragment through elastic collisions or other applicable mecha- 
nisms. 18 refs. 


Influence of Irradiation with B Rays on Electrification of 
KCl Crystals, ASSZAYNOK. J Applied Physics v 31 n 3 Mar 
1960 p 451-3. Measurements of electrical charges on dust 
clouds of crushed KCl monocrystals previously irradiated with 
B rays shows that value of mean charge depends on irradia- 
tion time; magnitude of electric charge is influenced by ad- 
sorption of electron by crystal and increase of F-center con- 
centration; there is inexplicable lack of photoelectric effects 
from irradiated KCl crystals. 


Irradiation-Induced Phase Transformation in Zirconia Solid 
Solutions, J.ADAM, B.COX. J Nuclear Energy: Reactor Sci- 
ence v 11 n 1 May 1959 p 31-3. Results of X-ray diffraction 
studies of effect of neutron irradiation on structure of ZrQ», 
and ZrO2 solid solutions with various additives. 


O napravelennom vykhode chastits pri raspylenii mono- 
kristalla medi puchkami ionoyv s energiei do 50 keV, V.E.YU- 
RASOVA, N.V.PLESHIVTSEV, I.V.ARFANOV. Zhurnal Eks- 
perimental’noi i Teoreticheskoi Fiziki v 87 n 10 Oct 1959 p 
966-72. Directed emission of particles from copper single crys- 
tal sputtered by bombardment with ions up to 50 kev; it is 
shown that particles of sputtered matter retain favored direc- 
tion of emission along some crystallographic directions when 
energy of bombardizing ions is raised up to 50 kev; with in- 
crease of ion energy, pattern of precipitate changes. 18 refs. 


Proprieta meccaniche dei solidi irradiati, F.A.LEVI. Nuovo 
Cimento—Supplemento v 12 n 1959 p 123-296. Mechanical 
properties of irradiated solids; review of tests and literature 
treating changes of mechanical properties of solids resulting 
from radiation damage; survey includes metals and alloys, 
uranium and fissionable material, graphite, ionic crystals, etc; 
tabular and graphical data. 693 refs. 


Radiation Damage in Crystals, L.CRABS, J.DEBAISIEUX, 
D.APERS, P.C.CAPRON. Academie Roy de Belgique—Bul v 45 
n 9 1959 p 891-908. Study of disorganization produced in crys- 
tal by fast neutron bombardment; analytic method of calcula- 
tion of number of displacements and replacements in metallic 
erystal; only disorder due to perfectly elastic collisions of 
atoms are taken into account; experiments show larger num- 
ber of defects due to thermal and displacement spikes. 


Richtungsabhaengigkeit der Szintillations-Lichtausbeute von 
Anthrazen beim Beschuss mit a-Strahlen, P.H.HECKMANN. 
Zeit fuer Physik v 157 n 2 1959 p 139-48. Direction dependence 
of scintillation efficiency of anthracene crystals subjected to 
a-irradiation; scintillation response is shown to be maximal 
in direction perpendicular to main cleaving plane ab and 
minimal in direction parallel to axis a, quotient of maximum 
and minimum response being about 1.55 at energy of 5.3 Mev 
and increasing with decreasing energy of a-particles; formula 
describing correctly measured angular dependence. 


X-Ray Expansion and Coloration of Undoped and Impurity- 
Doped NaCl Crystals, H.RABIN. Phys Rev v 116 n 6 Dec 
15 1959 p 1381-9. Experimental study of possible correlation 
between X-ray expansion of alkali halide crystals, coloration 
sensitivity and presence of impurities; X-radiation was at 43 
kvp and 20 ma for intervals up to 3 hr; expansion was meas- 
ured normal to X-ray beam. 

Zum photochemischen Verhalten sauerstoffhaltiger Komplexe 
in Aikalihalogenidkristallen, F.KKERKHOFF. Zeit fuer Physik 
vy 158 n 5 1960 p 595-606. Photochemical behavior of oxygen 
complexes in alkali halide crystals; optical absorption spectra 
of KCl, KBr and KI crystals with small contents of hydroxyl 
ions and other complexes measured before and after irradia- 
tion; at low temperatures, hydroxyl ions are photochemically 
dissociated into oxygen ions and hydrogen atoms at interstitial 
positions; optical properties and thermal stability of inter- 
stitial hydrogen. 
Optical Properties. See also Barium Titanate ; Crystals—lIvrradia- 
tion. 

Cadmium Sulfide Infrared Optical Material, A.B.FRANCIS, 
A.IL.CARLSON. Optical Soc America—J v 50 n 2 Feb 1960 p 
118-21. Infrared properties of CdS crystals grown by. sub- 
limation-recrystallization method; data for refractive index, 
percent transmission, hardness, thermal expansion coefficient, 
solubility and workability; comparison with other common 
infrared optical materials. , 

Dispersiya sveta v oblasti eksitonnogo pogloshcheniya v ku- 
bicheskikh kristallakh pri uchete anizotropii effektivnoi massy 


CRYSTALS—Continued 


eksitona, S.I.PEKAR, B.E.TSEKVAVA, Fizika Tverdogo Tela 
v 2n 2 Feb 1960 p 261-72; see also English translation in 
Soviet Physics, Solid State v 2 n 2 Aug 1960 p 242-51. Disper- 
sion of light in exciton-absorption regions in cubic crystals as 
affected by anisotropy of effective mass of exciton; extension 
of previous study (see Engineering Index 1959 p 300) to param- 
eters of theory following from symmetry of crystals. 


Effektivnye polya v kristallakh, Yu.B.BOGOMOLOV. Fizika 
Tverdogo Tela v 2 n 2 Feb 1960 p 297-301; see also English 
translation in Soviet Physics, Solid State v 2 n 2 Aug 1960 
p 275-9. Effective fields in crystals; influence of effective field 
on optical anisotropy of crystal; generalization of Lorentz- 
Lorenz formula up to terms of third order of polarization ; 
example of calculation of crystal polarizations of naphthalene 
molecules. 


Influence of Temperature on Electromagnetic Wave Propaga- 
tion in Crystals in which Excitons Occur, N.S.BRODIN, A.F. 
LUBCHENKO. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya). v 7 n 1 July 1959 p 48-51. Equa- 
tions determining indices of refraction and absorption of light 
for such crystals, for case of weak coupling between exciton 
and lattice vibrations; behavior of these equations for changes 
in magnitude of exciton effective mass, strength of exciton- 
phonon interaction, and temperature of crystal; dispersion 
curves. 


K eksperimental’nomu dokazatel’stvu sushchestvovaniya do- 
polnitel’nykh anomal’nykh svetovykh voln v kristalle v oblasti 
eksitunnogo pogloshcheniya, M.S.BRODIN, S.I.PEKAR. Zhur- 
nal Eksperimental’noi Teoreticheskoi Fiziki v 38 n 1 Jan 1960 
p 74-81. Experimental demonstration of existence of anomalous 
additional light waves in crystals in exciton absorption region ; 
data for anthracene crystal at 20 K reveal deviation from Lam- 
bert-Burger law and existence of two polarized light waves 
with differing optical properties; nonexponential dependence 
of light absorption in crystal plate on its thickness is treated. 


Light-Scattering by Dislocation Networks in Single Crystals 
of Potassium Chloride, O.THEIMER, C.A.PLINT, W.A.SIB- 
LEY. Annals of Physics v 9 n 4 Apr 1960 p 475-98. Theory of 
light-scattering by systems of linelike scattering units pre- 
sented in form suitable for studying light-scattering by disloca- 
tion networks in transparent solids; theory is applied to crys- 
tals of Harshaw potassium chloride; author concludes that 
method is superior to X-ray scattering for studying dislocation 
problems, and is useful supplement to direct microscopic ob- 
servation. 


Optical Absorption of CoO and MnO Above and Below Neel 
Temperature, G.W.PRATT, Jr, R.COELHO. Phys Rev v 116 n 
2 Oct 15 1959 p 281-6. Absorption spectra of single-crystal 
MnO and CoO in paramagnetic and antiferromagnetic states ; 
spectra are similar to those found in dilute paramagnetic 
salts of same ions; use of Tanabe and Sugano’s strongfield 
theory to interpret data. 


Optical Properties of Lithium Fluoride in Infrared, M.GOTT- 
LIEB. Optical Soc America—J v 50 n 4 Apr 1960 p 343-9. 
Reflectivity measurements, in range 2 to 60 u, on bulk single 
erystals of LiF from 135 to 355 K; optical dispersion relations 
applied to data; phase of reflectivity determined with elec- 
tronic computer; optical constants computed from measured 
reflectivity and phase. 

Propagation of Light in Absorbing Magnetic Optically 
Active Isotropic Media and Cubic Crystals, B.V.BOKUT, F.I. 
FEDOROV. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 7 n 4 Oct 1959 p 344-6. Considera- 
tion of propagation of plane electromagnetic waves in opti- 
cally isotropic medium with absorption, optical activity, and 
mugnetic properties; it is shown that taking account of mag- 
netic terrms in optical activity of such medium leads to expecta- 
tion of circular dichroism. 

Reflectivity of LifF and Li’F, M.GOTTLIEB. Optical Soc 
America—J v 50 n 4 Apr 1960 p 350-1. Infrared reflectivity 
measurements on vacuum-evaporated films of Li®F and Li’F; 
fundamental optical mode frequency is proportional to square 
root of reduced mass as predicted from theory. 

Svetovye volny v kristallakh v oblasti eksitonnogo poglo- 
shcheniya i primesnyi fotoeffect, I1M.DYKMAN S.I.PEKAR. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 37 n 2 Aug 
1959 p 510-21. Light waves in crystals in region of exciton ab- 
sorption, and impurity photoeffect ; calculation of amplitude of 
waves appearing in crystal, for given amplitude of incident 
wave from vacuum, in region of exciton absorption; conclu- 
sions drawn from observation of cubic crystals, in frequency 
region where refractive index is much smaller than unity, 
amplitudes of normal and longitudinal waves in crystal greatly 
exceed that of incident wave. 


Refractive Index. See Crystals—Optical Properties. 
Testing. Hardening Induced by Additive Coloration n KCl, T. 


SUZUKI, M.DOYAMA. Physics & Chem of Solids v 10 n 2/3 
July 1959 p 77-86. Critical shear stress of KCl crystals were 
measured as function of number of F-centers (nf) in range 
of 0-108 em— introduced by additive coloration; introduction 
of F-centers gives marked increase of critical shear stress; if 
colored crystals are held in dark below room temperature, 
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even at nitrogen temperature, critical shear stress increases 
with time until saturation level is reached which depends 
upon nf and aging temperature. 

Thermal Expansion of Solids, G.C.FLETCHER. Australian 
J Physics v 12 n 3 Sept 1959 p 237-47. From theory of normal 
vibrations of lattice, practical means of obtaining equation 
of state of ionic solid was developed from which thermal ex- 
pansion can be derived; using previous work by Kellermann, 
application was made to case of NaCl and results were com- 
pared with experiment; possible reasons for large discrepancy 
between theory and experiment, at high temperatures are dis- 
cussed; variation with temperature of specific heat at constant 
volume and isothermal compressibility was also investigated. 


Whiskers. See Crystals—Growing; Metallography—Whiskers. 
CULVERTS 
See also Roads and Streets—Drainage; Soils—Mechanics. 


Hydraulics of Box Culverts, D.E.METZLER, H.ROUSE. 
Iowa Univ—Studies in Eng—Bul n 38 1959 31 p. General 
aspects of culvert hydraulics; discussion of design principles ; 
whether culvert behaves like orifice or pipe, or like weir 
or open channel, depends on such factors as relative length, 
roughness, slope, inlet form, and degrees of inlet and outlet 
submergence. 


Method of Determining Earth Pressures on Circular Culverts, 
W.L.FOSS. Eng Inst Canada—Trans v 4 n 3 1960 p 96-100. 
Earth pressures on culverts are determined from stress meas- 
urements taken on wall of given culvert by means of strain 
gages in order to demonstrate application of theory presented 
in previous paper (see Engineering Index 1959 p 301); aspects 
of side deflection and soil support, interaction of soil and 
culvert, and importance of prestressing are further elaborated. 


CUPOLA PRACTICE 
See also Cupolas; Foundry Practice. 


Bedeutung und Moeglichkeit des Wiegens im Kupolofenbe- 
trieb, H.WEINBERG. Giesserei v 47 n 6 Mar 24 1960 p 148-54. 
Importance, and possible methods, of weighing during prepara- 
tion of cupola burden; examples of economically advantageous 
practices for small and large plants, respectively, including 
description of different types of scales, automatic equipment, 
and methods of materials moving. 


Consistent Cupola Operation, R.JELLEY. Brit Foundryman 
v 53 pt 9 Sept 1960 p 889-92. Practical aspects of consistent 
operation discussed and importance of accepted day-to-day 
procedure stressed; need for adequate supervision and stand- 
ardization of daily procedure shown; details are given of con- 
trols instituted to give iron of high temperature and analytical 
consistency required at Morris Motors, Nuffield Foundry, 
Wellingborough. 


Cupola Melting, M.E.ROLLMAN, D.J.PUSACK. Foundry v 
88 n 5 May 1960 p 161-3; see also Modern Castings v 38 n 3 
Sept 1960 p 83-8; Foundry Trade J 109 n 2291 Nov 3 
1960 p 565-6. 10-yr program of modernization of foundry melt- 
ing facilities at Cincinnati Milling Machine Co finally led to 
installation of externally water cooled, unlined, hot blast, 
controlled slag furnace; description of cupola which produces 
molten iron with low silicon loss and closely controlled carbon ; 
refractory cost minimized and coke consumption reduced. 


Das Verhalten des Schwefels im Kupolofen, K.SSTOCKKAMP. 
Giesserei v 47 n 6 Mar 24 1960 p 187-44. Behavior of sulphur 
in cupola; investigation by thermodynamie calculations of sul- 
phur reactions in cupola stack and hearth; results indicate 
that following factors should contribute toward obtaining low- 
sulphur iron: low furnaces, high basicity and AleOs content of 
slag, high hearth temperature, and thick slag layer on hearth 
to prolong reaction time between iron and slag. 


Desulphurization of Cupola Cast-iron by Tuyere Injection 
of Calcium Carbide, D.H.EASTWOOD, D.W.N.PITTS. Foundry 
Trade J v 108 n 2251 Jan 28 1960 p 99-102. In experiments 
described it was found possible to produce virtually sulphur- 
free iron with increase in carbon content “fas tapped’’; no 
serious mechanical difficulties were encountered and efficient 
working of cupola was not disturbed; implications of results 
on manufacture of spheroidal graphite cast iron. 


Effect of Cold Blast Cupola Operation on Soundness of 
Light Section Grey Iron Castings, A.J.SHORE, A.G.FULLER. 
BCIRA J v 8 n 4 July 1960 p 588-607. Variations in degree 
of nucleation in thin section castings of metal obtained from 
cold blast cupola are demonstrated by investigation described ; 
methods to reduce variations by controlling cupola operation or 
by bubbling compressed air through metal in receiver are 
reported and results given; significant relationship between 
degree of nucleation and soundness, as measured by depth of 
sinking under bosses on test castings, was found. 


Waermetechnische Untersuchungen an _ wassergekuehlten 
Heisswindkupoloefen, K,.ROESCH, H.HUBER. Giesserei vy 47 n 
6 Mar 24 1960 p 145-8. Thermal investigations on water 
cooled hot-blast cupolas melting white cast iron; comparison of 
operation, for 2 years, of two 900 mm inside diam furnaces, one 
with, other without water cooling ; heat balances ; disadvantages 
of cooling (colder iron and increase in coke and water con- 


CUPOLA PRACTICE—Continued 
sumption, in S-content of iron for acid operation, and in melt- 
ing losses) outweighed advantages (uniform output, nonvary- 
ing furnace diam, low refractory and repair costs). 


Control. Practical Tips on Cupola Control, S.F.CARTER, Foun- 
dry v 88 n 2 Feb 1960 p 88-95. Fundamentals of good control 
reviewed; essential data show how cupola reactions can be 
controlled and how consistent results can be obtained reason- 
ably well. 


CUPOLAS 


See also Cupola Practice; Foundry Practice; Furnaces, 
Melting. 

Cupola Developments. Brit Foundryman v 53 pt 3 Mar 
1960 p 93-107, (discussion) pt 11 Nov p 510-15. Third report 
of sub-committee TS 43 of technical council; information 
presented resulting from replies to questionnaires circulated to 
foundries which use water cooled cupolas; conclusions drawn 
and recommendations made to foundries contemplating instal- 
lation of water cooling on their cupolas; problem of slag 
composition, its effect on metal analysis, and possibility of 
developing rapid tests for determining metal composition by 
visual examination of slag sample have been studied. 


Die neue Kupolofenanlage des Giesserei-Instituts der Tech- 
nischen Hochschule Aachen, W.PATTERSON, F.NEUMANN. 
Giesserei v 47 n 8 Apr 21 1960 p 204-8. New cupola furnace 
of Foundry School of Institute of Technology Aachen ; detailed 
description of furnace and auxiliary equipment; water cooled 
furnace (500 mm ID) can be operated with cold, warm, or hot 
blast ; when charges of same lump size are used, and amount of 
blast is constant, results are reproducible. 


Physical Factors Affecting Combustion at Tuyeres, G.L. 
SHIRES. Brit Foundryman yv 53 pt 10 Oct 1960 p 447-55. Ex- 
periments on effects of tuyere geometry and fuel particle size 
on aerodynamics of fuel bed and combustion process in vicinity 
of tuyeres; conclusions apply to any solid fuel combustion 
system fitted with tuyeres, but major object was to increase 
efficiency of foundry cupola; part of program of division of 
coal research, of Commonwealth Sci & Indus Research Organi- 
zation, New South Wales, for improving methods of utilizing 
Australian hard cokes. 


Uncooled Basic Cupola, B.R.DOUGLAS. Brit Foundryman 
v 53 pt 2 Feb 1960 p 74-8, (discussion) pt 12 Dec p 569-71. 
Description of 32 in. cupola operated with basic lining without 
hot blast or water cooling; cupola melts charges of up to 70% 
of steel and produces iron with sulphur contents less than 
0.020% suitable for production of spheroidal graphite iron. 


Charging. Automatic System for Charging Two 1200-Ton Cu- 
polas, R.F.RICE, R.P.SERBIAK. AIEE—Matls Handling Con- 
ference—Proc n T-119 Sept 1959 p 100-8. Unusual features of 
electric control equipment involved in transfer of raw material 
from storage area to cupolas of small plant producing 1200 
tons steel per day from iron scrap; charging system consist- 
ing of means of selecting, weighing and depositing ingredients 
into suitable buckets for transportation to point where crane 
picks up bucket, racks over to cupola and discharges load 
into cupola. 

Dust Control. See Foundries—Dust Control. 

Fuels. See also Coke—Metallurgical. 


Einfluss der Koksbeschaffenheit auf das Schmelzen im Ku- 
polofen, W.PATTERSON, F.NEUMANN. Giesserei v 47 n 6 
Mar 24 1960 p 131-6. Effect of properties of coke on melting 
in cupola; experimental investigation mainly of effects of 
lump size, density, and reactivity of coke in four furnace 
zones, i.e., heat absorption, reduction (of COz to C), melting, 
and combustion zones; results demonstrate importance of 
uniform coke quality in obtaining reproducible results. 


Role du calibre et de la qualite du coke dans le fonctionne- 
ment du cubilot, R.LLOISON, L.SOUBRIER, M.DECROP. Fon- 
derie n 171 Apr 1960 p 121-34; see also Spanish version in 
Instituto del Hierro y del Acero v 13 n 67 May 1960 p 488-503. 
Influence of coke size and quality on cupola performance; 
three series of cupola tests, conducted under different experi- 
mental conditions, are reported; laboratory tests on coke used; 
results obtained made it possible to establish classification of 
principal coke types which are applicable as foundry cokes 
in France; coke size, its mechanical strength and reactivity 
are most important factors determining behavior of coke, 


Hot Blast. See also Iron and Steel Plants. 


Etude d’un cubilot & vent chaud (type Philipon), J.C.MAR- 
GERIE, E.TALLEC. Fonderie n 175 Aug 1960 p sua, Study 
of Philipon hot blast cupola; influence of blast temperature 
and scrap on temperature and chemical composition of product 
investigated; results given for 12 experimental melts. 


Hot Blast Cupola, F.LUETH, Iron & Steel v 33 n 9 Aug 1960 
p 418-22. Advantages of hot blast in cupola and scope of 
cupola as premelting plant in steelworks; results obtained 
are reviewed and cost calculations showing economics of hot 
blast cupola as premelting plant presented. 


Some Features of Basie Oxygen Steelmaking with Basic 
Hot Blast Cupolas, E.R.RICHARD, Blast Furnace & Steel 
Plant v 48 n 8 Aug 1960 p 820-2, 824; see also abstract in 
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Tron & Steel Engr v 37 n 8 Aug 1960 p 174-6. Steel produc. 
by Acme Steel Co has less than 0.015% phosphorus anal 0.0Reer 
sulphur content; steel grades manufactured include steels 
with wide range of carbon, manganese, and silicon specifica- 
tions in rimmed, semikilled, and killed grades; construction 
and operating technique of basic hot blast cupola designed 
for continuous production of hot metal suitable for basic 
oxygen furnace; refractories. 


Refractory Materials. El revestimiento refractario del cubilote. 
La piedra de Galdacano, A.ALONSO-URQUIJO BALZOLA. 
Instituto del Hierro y del Acero v 13 n 65 Jan-Mar 1960 
p 276-84. Lining of cupola with silica refractories from 
Galdacano in Basque country, Spain; material is considered 
adequate because of its composition, low porosity and resis- 
tance to thermal shock; data on behavior given. 


CURRENT LIMITING FUSES. See Electric Fuses. 


CURRENT TRANSFORMERS. See Electric Instrument Trans- 
formers. 


CURTAIN WALLS. See Buildings—Facings. 
CUSHIONCRAFT. See Vehicles—Ground Effect. 


CUTTERS. See Coal Mines and Mining—Cutters; Cutting 
Tools; Milling Cutters; Saws. 


CUTTING. See Gear Cutting; Metals Cutting; Oxygen Cutting. 
CUTTING FLUIDS 


See also Grinding Wheels—Coolants; Machine Shop Practice 
—Chip Disposal; Metals Cutting; Steel—Machinability. 


Are Sub-Zero Coolants Useful in Machining Tough Alloys? 
Iron Age v 185 n 20 May 19 1960 p 160-1. Development of 
earbide and ceramic cutting tools have only partially solved 
problem of machining ultra high strength metals; 5 high 
strength materials, stainless A-286, Co base L-605, Ni base 
R-235, low Cr H-11, and 99.5 Mo-0.5 Ti, were subjected 
to turning, face milling, end milling, side milling, drilling, 
tapping, surface grinding, and abrasive cutting, at room tem- 
perature and with sub-zero coolants; results of study indicate 
some benefits derived from sub-zero coolants. 

Care of Cutting Fluid Pays Off. Iron Age v 185 n 9 Mar 3 
1960 p 100-2. To achieve maximum effectiveness and utiliza- 
tion of cutting fluids, handling, storage, control over cleanli- 
ness, and application should be part of regular program; 
design of systems for drilling, grinding, and other machining 
operations discussed; prevention of contamination, cleaning, 
and reclamation of cutting fluids also discussed. 


Controlling Spoilage of Water Soluble Cutting Fluids, C.D. 
FLEMMING, R.J.BAKER. Lubricating Eng v 16 n 9 Sept 1960 
p 414-19. Summary of work performed over period of years 
in both laboratory and field covering basic causes of spoilage; 
sporovibrio desulfuricans, type of sulphate-reducing anaerobic 
bacteria, is found to be highly responsible for spoilage; labora- 
tory evaluations, environmental factors affecting spoilage, case 
history, and methods for controlling spoilage. 

Cooling Characteristics of Cutting Fluids, M.C.SHAW, N.H. 
COOK, P.A.SMITH. Am Soe Tool Engrs—Research Report 
n 19 Sept 15 1958 38 p. Buried and surface thermocouple ex- 
periments; ambient temperature rise analysis; values of peak 
shear plane temperature rise for successive tests; post shear 
plane workpiece temperatures; tool life tests; attempts to 
use peak temperature measured with thermocouple affixed to 
workpiece as it crossed shear plane were unsuccessful; one 
of most important findings of investigation was observation 
that fluid can be too good coolant and give tool life shorter 
than obtained without fluid. 

Cutting and Metal-Working Oils, W.R.STEET, F.ROGER- 
SON, L.A.COOPER. Junior Instn Engrs—J v 70 pt 1 Oct 1959 
p 13-23. Review of various types of machining coolants cur- 
rently available, with comments on applications best served 
by each oil type; factors affecting performance of oils, their 
cooling effect, oil losses, corrosion and surface finish of work 
pieces; maintenance of fluids and their recovery; coolant 
distribution systems and machine tool lubrication. 


Cutting Fluid Additives—Where To Use Them, How to 
Choose Them, R.A.FITCH. Plant Eng v 13 n 10 Oct 1959 
p 116-18. Selection of cutting fluid depends upon type of 
tool material, machining operation, and material to be 
machined; review of application of various mineral oils and 
emulsifying oils. 

Cutting Fluid Selection and Special Cases, CI-TAYLOR, 
B.V.HARRIS. Sci Lubrication v 11 n 11 Nov 1959 p 43-4, 
46-51. Factors to consider in choice of fluid for particular 
job most important of which are material being machined 
and operation performed; characteristics of machine tools ; 
cutting tool wear and surface finish; tabulation of common 
materials listed in approximate order of machinability, rang- 
ing from most difficult to machine (Ti alloys) to easiest (Mg 
alloys) ; particular cases of workpiece materials and machining 
operations; solution type fluids and cutting pastes. 


Cutting Fluids, R.K.GOULD. World Petroleum Congress, 
Fifth—Proe New York, N.Y. Sec VI June 1959 p 333-42 (dis- 
cussion) 342-4. Development of transparent, heavy duty type 
oils; formulation of bonafide multi-purpose oils which can 
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be used with satisfaction as general purpose cutting oil, ma- 
chine tool lubricant, and hydraulic fluid; development of heavy 
duty soluble oils which can be used on many operations where 
cutting oils are normally employed; and development of 
chemical type, water base fluids. 


Cutting Fluids Can Cut Your Costs, G.W.VOSMER. Am 
Mach/Metalworking Mfg v 104 n 19 Sept 19 1960 p 98-9. Tan- 
gible and intangible cost factors; five important factors for 
evaluation of cutting fluid costs are discussed, including actual 
cost of fluid, production efficiency, tool costs, recharging cost 
and yearly costs. 


Fundamentals of Cutting Tool Lubrication, R.H.NORRIS, 
E.J.LOWNES. Sci Lubrication vy 11 n 11 Nov 1959 p 26-35. 
Review of principles involved; generation of frictional heat 
during metal cutting operation; action of grinding wheel; 
factors to consider in selection of cutting fluids for specific 
application ; laboratory evaluation. 


How Metals Influence Selection. Iron Age vy 185 n 9 Mar 3 
1960 p 93-5. Selection of cutting fluid requires knowledge of 
machining characteristics of material to be worked; analysis 
of chip formation, as function of machining variables, and 
physical factors of material in conjunction with properly se- 
lected cutting fluid, will ensure quality work and prolong 
tool life; machining characteristics of various steels, cast 
iron, and nonferrous metals and alloys; effect of microstructure 
on machining, 


Match Cutting Fluid to Job. Iron Age v 185 n 9 Mar 3 
1960 p 90-2. Type of cutting tool, depth of cut, type of feed, 
machining speed, desired accuracy, and other factors, determine 
selection of cutting fluid; various types of oil base and water 
base cutting fluids for specific applications. 


Methods of Cutting Fluid Application, I.S.MORTON. Sci 
Lubrication v 11 n 11 Nov 1959 p 39-48. Outline of following 
methods: conventional practice; application of cutting fluid 
through clearance crevice; application as mist, special meth- 
ods of application for grinding, 


Mist Cooling, P.A.MELINE, Carbide Eng v 12 n 5 May 1960 
p 11-13. Principles and basic parts of mist spray system; 
various types of applications of mist cooling, and its advan- 
tages; centralized coolant systems; example of unit for use 
on drill presses, whose outstanding feature is that mist is 
applied when spindle is lowered, and shut off when spindle is 
raised. 

Nitroparaffine Inhibitors for Cutting Fluids, E.O.BENNETT, 
H.N.FUTCH. Lubrication Eng v 16 n 5 May 1960 p 228-30. 
Several hundred nitroparaffin derivatives were studied for their 
antimicrobial activity in metal cutting fluid; 16 compounds 
were found to be inhibitory for bacteria; study, made at 
Univ of Houston, Tex, of these inhibitors in six different 
products against pseudomonads and sulphate-reducing bacteria ; 
results show that tris (hydroxymethyl) nitromethane exhibited 
superior activity against both aerobic and anaerobic bacteria. 

Recent Developments in Machine Tool Coolants, V.J.HADEN. 
Production Engr v 39 n 9 Sept 1960 p 529-36. Use of coolants 
reviewed including water, sulphurized, and chlorinated cutting 
oils; influence of lubricants on machine tool operations, and 
variables such as low viscosity heavy duty cutting oils, soluble 
oils, petroleum sulphonates, soluble oils, and emulsion stability 
discussed for metal cutting and grinding applications. 

Reclamation of Cutting Oils, E.G.ELLIS. Sei Lubrication 
vy 11 n 11 Nov 1959 p 58-60, 62, 64, 66-7. Emphasis is on con- 
tinuous treatment of oils and coolants in service; recovery 
for either re-use or ultimate disposal and disposition and 
possible treatment of swarf; fluids and their contaminants ; 
batch and continuous treatment; use of filters; combination 
filters; examples of new coolant clarifiers. 


Some Considerations in Selection and Use of Water Soluble 
Cutting and Grinding Fluids, C.A.SLUHAN. Lubrication Eng 
vy 16 n 3 Mar 1960 p 110-18. Review presented is intended to 
show that non-cutting or grinding function of water soluble 
products must be considered in evaluation for production use. 
20 refs. | 


What Does Cutting Fluid Do? J.J.OBRZUT. Iron Age v 185 
n 9 Mar 3 1960 p 87-9. Cutting tool life is adversely affected 
by heat generated during machining arising from_ plastic 
deformation of metal of workpiece, and from friction between 
tool and workpiece; cutting fluids remove heat from cutting 
tool, chips, and workpiece, and also act as lubricants to reduce 
friction; mechanism of cutting; role of cutting fluids in im- 
proving cutting operation. 


What to Look For in Chemical Cutting and Grinding Fluids, 
P.W.SHERWOOD. Sci Lubrication v 12 n 9 Sept 1960 p 25-6. 
Search for better heat transfer agents led to chemical fluids, 
divided into fluids with wetting agents and good lubricity, 
and fluids without these qualities ; problem of residue formation 
formed from additives and mineral content of water; improve- 
ment in residue suppression can be achieved by zeolite soften- 
ing or deionizing make-up water for coolant; special problem 
in chemical coolants is question of control of composition. 


Purification. Better Coolant Clarifier Upgrades Turbine Blades. 
Steel vy 145 n 22 Nov 30 1959 p 94-5, Centrifugal unit, called 
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Turbo Matic, supplied by DeLaval Separator Co, Poughkeepsie, 
NY, has proved 39% more efficient in removal of abrasives 
from coolant, in grinding of jet engine turbine blades at 
Lycoming Div, Aveo Corp; cost is $200 vs $5000 for conven- 
tional filter system, requires much less floor space, and neg- 
ligible cleaning time; system can remove contaminants down 
to micron size and has eliminated scratches produced on blades 
by former system. 


Temperature Measurement. See Cutting Tools—Testing. 
Testing. See also Petroleum Products—Testing. 


Evaluating Soluble-Oils. Aircraft Production vy 22 n 9 Sept 
1960 p 335-6. Details of method of evaluating protective prop- 
erties and stability of cutting oils, developed by Shell Research 
Laboratories; equipment required for testing sample of oil 
consists of reservoir, test-tank and circulatory system; testing 
procedure and determination of water/oil ratio. 


Test Procedures for Compounds Used as Preservatives in 
Industrial Coolants, L.J.BRANDEBERRY, H.V.MYERS, Jr. 
Lubrication Eng v 16 n 4 Apr 1960 p 161-8, 170. Details of 
method used at Ford Motor Co for screening compounds pro- 
posed as antibacterial agents in cutting oil emulsion, and for 
checking their usefulness by actual shop trial; tests show that 
antibacterial agent, tris (hydroxymethyl) nitromethane, can 
be used effectively to control bacterial growth in coolants. 

Test Procedures for Evaluation of Cutting Fluids, R.J. 
YANIS, G.F.WOLFE. Lubrication Eng v 16 n 4 Apr 1960 
p 164-70. Details of cutting fluid evaluation program which 
includes preliminary screening tests and machinability tests; 
screening tests insure that only products possessing superior 
physical properties are considered; machinability test is full 
scale lathe turning test to compare cutting fluid performance; 
statistical methods determine reliability of test data and 
establish levels of significance for comparing cutting fluids; 
good correlation with field experiences obtained. 


CUTTING MACHINES. See Gear Cutting Machines; Lathes; 
Machine Tools; Milling Machines; Oxygen Cutting Machines; 
Saws. 


CUTTING TOOLS 


See also Boring Tools; Drills, Metal Working; Gear Cutters ; 
Machine Shop Practice; Metals Cutting; Milling Cutters; 
Serew Threads—Cutting ; Steel—Machinability ; Tool Steel. 


Ceramic or Carbide Tools—Which? D.R.KIBBEY, H.D. 
MOORE. Am Mach/Metalworking Mfg v 104 n 7 Apr 4 1960 
p 125-6. Ceramic tools for turning speeds above 800-900 sfpm 
and carbides for lower speeds are recommended as result of 
research findings at Ohio State University’s Engineering Ex- 
periment Station; tests described. 


Coventry Pre-Set Turning Tools. Machy (Lond) v 97 n 2497 
Sept 21 1960 p 662-4. With Coventry system, turning tools 
which have become worn or chipped in service can be removed 
from their holders, and replaced by freshly sharpened, preset 
tools by unskilled operator; example of setup on Herbert 
capstan lathe for producing pulley blanks from En.8 steel 
blanks, where pre-set turning tools are mounted in 4-way 
tool post on saddle, and at certain stations on turret. 


Die Wahl der zweckmaessigen Fasenbreite an Drehwerkzeu- 
gen, M.E.MUELLER. Werkstattstechnik v 49 n 11 Nov 1959 
p 653-7. Choice of suitable bevel width on turning tools; 
through measurement of cutting forces and wear it was found 
that at width conforming to double original chip thickness, 
point is reached where only bevel width is important for chip 
formation. 


Effects of Clearance and Rake Angles on Tool Life, E. 
BODART, G.ANDRI. Microteenic v 14 n 1 Feb 1960 p 30-3. 
Experimental study of effects of tool behavior; considerations 
of tool geometry include definitions of true rake angle, side 
clearance angle, back rake angle, side cutting angle, nose 
angle, side top rake, front top rake angle, side clearance, 
and nose clearance angle; three graphs derived which relate 
cutting speed corresponding to 1 hr tool life (Veo) to clearance 
angle, wedge angle, and back rake angle; sketches and 
mathematical analysis. 


Finish Turning, A.J.PEKELHARING. Microtecnie v 14 n 2 
Apr 1960 p 61-9. Description of new area of research recently 
adopted by Technological Univ and some initial resu'ts covering 
types of tool wear as ‘“‘equidistant’’, “concentrated’’, ‘“squeez- 
ing’’, and ‘‘total wear’; minimum surface roughness obtainable 
with new tools, methods of inhibiting surface roughness from 
too great departure from desirable theoretical roughness, and 
consideration of possible fine-machinability index for materials 
also discussed. 


Getting More Out of Your Cutting Tools and Holders, H. 
CONN. Carbide Eng v 12 n 3 Mar 1960 p 11-15; see also 
Machine & Tool Blue Book v 55 n 3 Mar 1960 p 115, 117-20. 
Importance of knowing inter-relation of tangential, radial 
and longitudinal forces at work on cutting tools for improving 
quality and increasing cutting tool life; their effect upon 
deflection; method of computing and minimizing deflection. 


Obtaining High Performance from Ceramics and Carbides, 
A.Q.SCHMIDT, J.R.ROUBIK, ILHAM, B.F.von TURKOVICH. 
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Tool Engr v 45 n 2 Aug 1960 p 55-61. Effects of cutting con- 
ditions investigated include tool forces and temperatures, 
cutting forces related to cutting speed, chip thickness ratios, 
chip contact areas, variations in tangential eutting force and 
feed force related to cutting speed, rake angles, etc; under 
same cutting conditions, ceramic and carbide tools exhibit 
similar characteristics and are influenced similarly by varia- 
tions in cutting speed, feed and rake angle. 


Osevoi instrument dlya mnogoshpindel’nykh avtomaticheskikh 
stankov, L.V.VINOGRADOVA, G.M.RYVKIN. Stanki i Instru- 
ment v 30 n 12 Dec 1959 p 1-4; see also English translation in 
Machines & Tooling v 30 n 12 1959 p 2-5. Rod type cutting 
tools for multispindle automatic machine tools; their applica- 
tion reduces time losses due to tool changes, and therefore 
makes it possible to operate at higher cutting speeds and 
feeds; design of tools; numerous tooling setups described 
and illustrated. 


“Pyre-Honed’” Cutting Edges Stretch Tool Life, H.J.SIEK- 
MANN. Machy (NY) v 66 n 8 Apr 1960 p 159-62; see also 
Machy (Lond) v 97 n 2490 Aug 3 1960 p 283-6. Significant 
increase in predictable life of comented carbide and oxide 
tools is directly attributable to production method of “Pre- 
Honing” cutting edges, developed by Metallurgical Products 
Dept of General Electric Co; in addition, use of harder, 
more wear resistant grades for economical roughing operations 
becomes feasible; cutting edges honed by this method are 
brought to uniform radius; choice of radius depends on op- 
erating conditions to be met; why conditioning edge increases 
tool life, and why factory honing gives best results. 


Production Engineering: “Egg-Crate’’ Sampling Can Help 
You! W.R.BAKER. Carbide Eng v 12 n 9 Oct 1969 p 12-16, 19. 
Quality control system in tool engineering manufacturing 
process developed by Parker Aircraft Co consists of egg crate 
system used to contain all parts during machining operations ; 
system solves many problems peculiar to short runs of mul- 
tiple machine operations and provides for necessary early 
discovery and reporting of particular error sources; scrap losses 
are materially reduced and greater productivity achieved; 
example of gaging list used; operational procedure. 


Proektirovanie i ekspluatatsiya instrumenta avtomatiches- 
kikh linii, A.Ya.MALKIN, D.I.SEMENCHENKO. Stanki i 
Instrument v 30 n 8 Aug 1959 p 36-9; see also English trans- 
lation in Machines & Tooling v 80 n 8 1959 p 40-3. Design 
and use of specialized cutting and auxiliary tools for automatic 
lines; requirements of cutting tools; use of carbide and high 
speed steel tools; typical quick change mounting for cutting 
tools; tool holders; problem of optimum chip formation in 
operation of automatic machines. 


Rake Angles Make Difference. Carbide Eng v 12 n 7 July 
1960 p 14-15, 18. Discussion of important aspects of rake 
angles of most rotary cutting tools except twist drills. 


Return of Positive Angle, H.FROMMELT. Carbide Eng v 12 
n 4 Apr 1960 p 13-16. Advantages of positive over negative 
angles; economics of negative seat with its built-in clearances 
can be obtained by joining positive angle and negative seat; 
summary of numerous tests showing superiority of positive 
over negative geometry; effects of work hardening. 


Tooling: Speeds and Pressures Exert Heavy Burdens. Iron 
Age v 185 n 9 Mar 3 1960 p 96-9. Six Major groups of 
tool materials include carbon steel, medium alloy and high 
speed steels, cast alloys, cemented carbides, and cemented 
oxides as ceramics; composition, performance characteristics, 
and causes of tool failure discussed; table relates various 
machining operations in descending order of severity; photo- 
graphs of typical tool failures; matching cutting fluid to 
mebeiiadie operation preserves tool life, and ensures quality 
work. 


Tools for Copying Lathes, B.ALMEN. Machy (Lond) v 96 
n 2462 Jan 20 1960 p 185-41. Copy turning tool with vertical, 
clamped, carbide insert; design of tool with triangular, throw- 
away, carbide tip, and component which can be copyturned 
with this tool; commercially available sections for vertical, 
clamped, inserts; chipbreakers for vertical inserts; nose radii; 
production costs; tool costs; costs of machining certain com- 
ponent under varying conditions compared. 


Ueber das Standzeitmaximum harter Schneidwerkstoffe und 
ihre Wechselfestigkeit bei hoeheren Temperaturen, W.DAWIHL, 
G.ALTMEYER. Metall v 13 n 12 Dec 1959 p 1116-17. Service 
life maximum of hard cutting tool materials and their bending 
fatigue at elevated temperatures; alternate bending tests at 
20 and 500 C on tungsten with 11% cobalt confirm increase 
of bending fatigue within temperature range predicted from 
cutting tests on carbide and aluminum oxide tools. 


Use Laws of Friction for Balanced Tool Life, H.CONN 
Machine & Tool Blue Book v 55 n 6 June 1960 p 105, 107-8. 
Method used to obtain better tool life without reducing surface 
pee jot “ changing pie material specifications ; 
effect o ep of cut on tool life; side cutti y 
(SCEA) effect on tool life shown. pa he eden 


Which Toolholder for Throwaways is Best f Yi 
POND. Machine & Tool Blue Book v 55 n 8 Mar 1960 iat, 
Toolholder construction methods reviewed; tool geometries ; 
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throwaway insert ; insert pocket and anvil; chipbreakers; 
clamping mechanism ; toolholder shanks; selecting rake angles ; 
toolholder designs offered by various companies are illustrated. 


Why Lead Angle is Most Useful Angle of All, H.FROM- 
MELT. Machine & Tool Blue Book v 55 n 5 May 1960 p 111-14. 
Lead angle as important part of tool geometry and tool appli- 
cation ; it is shown how success or failure, particularly with 
carbides and ceramics, may depend upon lead angle, 


ide. See also Boring Tools; Carbides; Cutting Tools— 
Grinding ; Cutting Tools—Wear ; Drills, Metal Working. 


Between Today’s Carbide and Ceramic Cutting Tool Mate- 
rials. Carbide Eng v 12 n 3 Mar 1960 p 22-3. New “VR-65” 
cutting tool material introduced by Vascoloy-Ramet Corp, Wau- 
kegan, Ill is cemented titanium carbide which extends range 
of current conventional grades of cemented carbides and 
operates at speed and feed ranges between today’s carbide 
grades and ceramic materials; high titanium carbide content 
imparts excellent crater resistance and freedom from “build- 
up” when machining steel; other outstanding properties of new 
material indicated. 


Build Your Own Carbide Tools. Iron Age v 185 n 14 Apr 7 
1960 p 104. Carbide parts and tools can now be made in 
machine shop ; powder metallurgy methods embed tiny crystals 
of titanium carbide in matrix of stainless steel to form 
stainless-bonded carbide which can be machined with conven- 
tional tools; heat and corrosion resistance of stainless is 
combined with high hardness of titanium carbide to provide 
economical stock material. 


Carbide Coating Boosts Life of High-Speed-Steel, C.H.WICK. 
Machy (NY) v 66 n 8 Apr 1960 p 146-8; see also Machy 
(Lond) v 97 n 2491 Aug 10 1960 p 336-8. By coating cutting 
edges of high-speed-steel tools with carbide particles, superior 
wearing qualities of carbide are achieved while shock resistance 
of high speed steel is retained; spark deposition of carbide on 
tools can be done with “Sparcard’’ machines developed in 
England, and distributed in United States by Easco Products, 
Ypsilanti, Mich; application of treatment described; substan- 
tial savings with such tools realized due to longer life between 
grinds and reduced sharpening costs; examples of carbide 
coated tools used at Chrysler Trenton plant. 


Carbide Inserts Foster Unique Grinding Operations, M.M. 
PATTERSON. Grinding & Finishing v 6 n 8 Aug 1960 p 26-7. 
Production of cemented carbide inserts at Vascoloy-Ramet 
Corp plant in Waukegan, IJ]; two operations described are 
contour grinding of periphery of several inserts at time in 
one setup, and finish grinding of faces by double disks at 
13,000 sfpm. 

Carbide Selection for Machining Jet Space Alloys. Machine 
& Tool Blue Book v 55 n 3 Mar 1960 p 105-7, 109. Many alloys 
can best be rough machined with crater wear resistant carbide 
grade and finish machined with edgewear resistant carbide 
grade; grade selection procedure recommended. 


Diffusionsvorgaenge an den Beruehrungszonen zwischen 
Werkstueckstoff und Hartmetallwerkzeugen beim Drehen, F. 
ALTENWERTH. Archiv fuer das Eisenhuettenwesen v 31 n 7 
July 1960 p 4338-9. Diffusion phenomena in areas of contact 
between workpiece and cemented carbide tools in lathe turning ; 
metallographic investigation of diffusion caused by 2-3 hr 


immersion of carbides in molten steel or cast iron, or by 2 hr . 


heating at 800-1500 C of sintered platelets of carbides and steel 
or east iron; comparison with diffusion wear in machining ; 
conclusions concerning cutting practice. 

Evolution of Tool Holder, W.BADER. Carbide Eng vy 12 n il 
Jan 1960 p 16-20. Characteristics required of good carbide 
throwaway insert holder; design features of 18 prototypes 
made by Wesson Co, Ferndale, Mich, that led to development 
of entirely new design of toolholder; holders can be made in 
rights and lefts, with any standard lead and with negative 
rake for square, triangular, diamond and round inserts. 


It Pays to be Good Tool Detective, R.H.OBERHOLTZER. 
Carbide Eng v 11 n 11 Nov 1959 p 11-16. Analysis of carbide 
tool breakage; major reasons of tool failure are improper. tool 
design, selection, preparation and application ; numerous illus- 
trated examples of broken tools and their probable causes. 

Manual on Throw-Away Tooling. US Dept Commerce—Ofiice, 
Tech Services PB161276 1959 89 p. Report describes benefits 
that can be derived from program which replaces brazed car- 
bide cutting tools with throw-away type tooling; setting up 
tool conversion program; follow-up and final tool conversion ; 
standards for procurement and inspection of throw-away in- 
serts; standards for throw-away tool holders and tool holder 
replacement details; packing and handling of throw away 
inserts; marking of inserts and holders; cost saving programs 
associated with throw-away tool conversion program. 

New Grade of Wimet Carbide. Machy (Lond) v 97 n 2497 
Sept 21 1960 p 696-8. New grade of carbide, known as XL 35, 
introduced by Wickman, Coventry; material fulfills basic 
requirements of carbide suitable for milling applications, such 
as high hardness value to resist wear, toughness to withstand 
repeated shocks, and material composition which will resist 
deterioration by thermal stress; phenomenon of cracks at 
cutting edge studied in various tests. 
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One Pass Roughs Out Huge Part, Carbide-Insert Tools 
Provide Rapid Metal Removal. Iron Age vy 185 n 21 May 26 
1960 p 109. Description of how carbide insert tools produced 
by Kennametal Inc, when fastened to side rams of boring 
mill have reduced machining time from 17.5 to 4.8 hr in 
rough turning of 18 ft diam casting; 2 tools, 1 making 1 % in. 
cut, other 180° away making 1 in. cut, remove 200 cu in. of 
steel per min each, 


Savings with “‘Throw-away’” Clamped-Tip Tools, A.W.AS- 
TROP. Machy (Lond) v 96 n 2464 Feb 3 1960 p 232-6. Current 
practice at Doncaster Works of International Harvester Co 
of Great Britain; setup employed for producing track link 
bushings is outstanding example of cost and productive benefits 
that can be obtained by use of throw-away type tooling; copy 
turning with throw-away tools; comparison of tooling costs 
per workpiece for brazed tip and clamped tip throw-away 
type tools. 


Using Carbides with Box Tools, H.FROMMELT. S African 
Min & Eng J v 71 n 3505 Apr 8 1960 p 880-1. Equipping box 
turner tools with indexable carbide blades increases produc- 
tivity 500% when turning hexagonal stainless-steel bar stock 
of 300 series; immediate result of conversion to carbide is 
elimination of damaging work hardened area. 


Veraloy Clamped-tip Tools, A.W.ASTROP. Machy (Lond) 
v 96 n 2473 Apr 6 1960 p 767-70. Design of new range of 
tungsten carbide turning tools; important feature of tool is 
provision for positively interlocking tip with its seat, so that 
it is rigidly held in position regardless of downward clamping 
force; application of these tools at Luton and Dunstable 
works of Vauxhall Motors; detailed breakdown of comparative 
costs for producing main drive pinion and main shaft by 
means of brazed tip tools and Veraloy tools. 


Ceramic. See also Cast Iron—Machining. 


Ceramic Tools, A.O.SCHMIDT. Aircraft Production v 22 n 11 
Nov 1960 p 433-7. Accumulation of experience with ceramic 
tools shows that this material can offer very significant eco- 
nomic advantages compared with other tool materials; tool-life 
evaluation tests are described. 


Ceramic Tools—What Tests Show of Characteristics and 
Performance, A.O.SCHMIDT. Can Machy & Metalworking 
(formerly Can Machy) v 71 n 7 July 1960 p 77-9, 108. No 
crater wear detected on ceramic tips in cutting tests; chipping 
of ceramic cutting edge; examples show that improvement in 
performance of ceramic tools in comparison with carbide tools 
is more pronounced at higher than at lower cutting speeds; 
eutting forces and power requirements; milling with ceramics. 
Before 1960 Machine Tool Electrification Forum. 


Ceramics Can Take it—and at Faster Feeds and Speeds, 
H.FROMMELT. Tooling & Production v n 7 Oct 1960 
p 72-3, 76-7. Case histories from Alvis Ltd, Coventry, England 
described; man-hr savings of 80% obtained by replacing 
carbide with ceramics in machining 130,000 psi, 1.25% nickel 
chromium torsion tube; two-fold increase in speed for machin- 
ing recoil sleeve on Gisholt No. 4 lathe made possible by 
conversion to ceramics; other examples. 


Considerazioni sulla sinterizzazione, particolarmente riferite 
agli ossidi utilizzati nella fabricazione delle ceramiche da taglio, 
M.GION. Metallurgia Italiana v 52 n 3 Mar 1960 p 120-7. 
Observations on sintering with particular reference to oxides 
used in manufacture of ceramic cutting tools; theory and 
practice of sintering process; influence of manufacturing fac- 
tors on sintering of ceramic product. 


Europe ‘Roughs Up’ Ceramics, J.L.GUEDEU. Tooling & 
Production v 25 n 8 Nov 1959 p 37-9. Examples of operations 
using Ceroe ceramic inserts developed in France; cast iron 
turning; machining semi-hard steel shafts; three operations 
in turning difficult to machine non-magnetic steel for elec- 
trical equipment; milling tests. 


Face up to Ceramics where Applicable, H.FROMMELT. 
Tooling & Production v 26 n 6 Sept 1960 p 64. Example of 
how simple detail changes can effect results; cutter adapted 
from carbide to ceramic tool bits made it possible to improve 
finish and price; thinner chip is realized with 20° corner 
angle used now, while none was used before; this, along 
with increasing sfpm, permitted increase of feed rate. 


Flank Wear on Sintered Oxide Tool Bit, A.GIBSON. Machy 
(Lond) v 96 n 2476 Apr 27 1960 p 933-6; see also Microtecnic 
vy 14 n 5 1960 p 289-43. Under some conditions, strongly 
attached film or layer can form on flank of oxide cutting 
tool; this film is difficult to detect and can give false impres- 
sion of true value of wear land on tool; observations made 
by this author and other workers suggest that where large 
wear lands have been reported, it has been oxide film and not 
true wear which was measured. 


Keramische Schneidstoffe, H.STAUDINGER. Werkstattstech- 
nik v 50 n 5 May 1960 p 254-62. Experience in machining with 
ceramics; structure and physical properties of ceramics ; per- 
formance of ceramic cutting tools and limits of their applica- 
tion; list of manufacturers of ceramics in Germany, United 
States, Great Britain and other countries. 
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Performance and Wear Characteristics of Ceramic Tools, E.J. 
KRABACHER. Microteenic vy 13 n 6 Dec 1959 p 291-7. Where 
conditions permit, ceramic tools are finding useful place in 
industry; such tools wear differently from cemented carbide 
tools, and have greater tendency toward chipping, due prin- 
cipally to lower modulus of rupture; investigation of turning 
indicates certain ceramic tools may outperform cemented 
carbides and cermets on steel, cast iron, and nonferrous 
materials; AISI 4340 and AISI 1018 have been successfully 
milled at 2000 fpm with good tool life and no serious chipping. 

Untersuchungen und Vergleich von keramischen Drehwerk- 
zeugen verschiedener Herkunft und Zusammensetzung, G.PAH- 
LITZSCH, G.KAMISKE. Werkstatt u Betrieb v 93 n 9 Sept 
1960 p 608-17. Investigation of ceramic cutting tools of various 
origins (American, German, French, Swedish and Czechoslo- 
vakian) and compositions; comparison reveals important dif- 
ferences in wear behavior of various tool types in turning 
operations; relationship. found between wear behavior and 
composition of ceramic materials; most favorable cutting 
speeds determined. 

Warum Schneidkeramik und wann erfolgt zweckmaessig ihr 
Einsatz? F.ALTENWERTH. Werkstatt u Betrieb v 93 n 7 July 
1960 p 432-6. Why and when to use ceramic cutting materials ; 
greater resistance to wear at elevated temperatures in com- 
parison with other cutting materials is stressed; limitations in 
applying ceramic cutting tools, such as relatively slight in- 
ternal bonding strength; how to circumvent disadvantages and 
create conditions for successful use of ceramic materials. 

What You Can Do With Ceramics, H.FROMMELT. Tooling 
& Production v 26 n 3 June 1960 p 48-50. Examples of 
ceramic machining given; stock removal rate at 19 in. OD of 
pump wheel turned from C1144 carbon steel is 1780 sfpm; 
feed rate is 0.004 in. taking out 0.130 in. deep; pressure plate 
made from 40 Re cast iron is given superior finish at removal 
rates four times higher than would be specified for other 
cutting tools. 

Chip Control. See Metals Cutting—Chip Formation. 
Coolants. See Cutting Fluids. 
Diamond. See also Diamonds—TIndustrial Applications. 

Design, Use and Care of Diamond Cutting Tools, J.TAEY- 
AERTS. Carbide Eng v 12 n 6 June 1960 p 14-18. Discussion of 
tool geometry and use and care of diamond cutting tools; 
materials suitable for diamond turning and boring. 


Orientation of Diamonds for Tools by Means of X-Ray Image 
Intensifier, J.F.H.CUSTERS, A.J.van der WAGT. Philips Tech 
Rev v 21 n 6 1959-60 p 178-9. Because of anisotropic wear 
resistance of diamonds, they should be given specific orienta- 
tion when used in cutting tools compatible with direction of 
wear; orientation can be determined by X-ray diffraction 
pattern by use of X-ray image intensifier; description of 
operation by which rapid orientation may be achieved. 


Super Precision and Finish with Diamond, J.H.OLSON. 
Carbide Eng v 12 n 6 June 1960 p 36-9. Efficiency and 
economy of fine grinding carbide tools; metallic and non- 
metallic materials finished with diamond hones; unique 
capabilities of diamond in lapping operations illustrated by 
its use in metallography; reasons for using diamond. 


Force Measurement. See Metals Cutting—Force Measurement. 


Grinding. One Machine Replaces Three at Dodge, L.RANS- 
BERGER. Carbide Eng v 12 n 8 Aug 1960 p 17-18. Electrolytic 
grinding employed for tungsten carbide tools and cutters; 
Hammond SCE-6 Electrolytic Tool Grinder performs all work 
done previously on one surface grinder and two cutter grind- 
ers; wheel costs reduced $3500 per yr, tool cracking elim- 
inated and labor costs reduced 50%. 

Standard Time Data for Grinding, E.A.CYROL, R.L.BORCK. 
Carbide Eng v 12 n 9 Oct 1960 p 22-5. How to develop usable 
standards for carbide tool grinding; time values suggested 
which have been obtained through work in many shops. 

Taking Some of Mystery out of Carbide Tool Grinding, R.A. 
PARKE. Carbide Eng v 12 n 6 June 1960 p 22-5. Factors to 
consider in selection of diamond wheels; wheel and labor 
cost; adjustment of operating conditions or wheel specifica- 
tions. 


Tool Sharpening is Art! T.HINDSON. Carbide Eng v 12 n 1 
Jan 1960 p 11-14. Illustrated recommendations for cutter 
sharpening, based on many years of observation and expe- 
rience in tool rooms. 


See Cutting Tools—Carbide. 
See Cutting Tools—Grinding. 


Inserts. 
Sharpening. 


Temperature. See Metals Cutting—Temperature Measurement. 


Testing. See also Cutting Tools—Ceramic. 


Einfluss der Schneidoeltemperatur auf die Streuungen von 
Einzelwerten bei Standzeitversuchen, A.SCHEPERS, E.von 
BLUMENSTEIN. Werkstattstechnik v 50 n 6 June 1960 p 310- 
12. Influence of cutting oil temperature on scatter of individual 
values in tool life tests; study indicates that scatter decreases 
with increasing initial temperature of cutting oil; it is there- 


CUTTING TOOLS—Continued . 
fore recommended to determine, before cutting tests, cutting 
oil temperature where values scatter least. 

How to Evaluate Cutting Tools, C.J.OXFORD, Jr. Am Mach 
vy 104 n 1 Jan 11 1960 p 82-4. Required test conditions; per- 
formance scatter and how to reduce number of variables ; 
analysis of results; tool failure. 

Ultrasonic. See Metals Cutting—Ultrasonic. 

Vibrations. Damping Cutting Vibrations, H.FROMMELT. Machy 
(Lond) v 96 n 2481 June 1 1960 p 1241-4, v 97 n_ 2493 Aug 24 
p 448-50. Examples of results obtained with milling cutters 
which have carbide blades held in copper impregnated iron 
powder body; their advantages with regard to metal removal 
rates. 

Tool Holders with Damping Properties for Use with Newer 
Cutting Materials, HFROMMELT. Machy (Lond) v 96 n 2479 
May 18 1960 p 1108-11. Tools with copper impregnated iron 
powder, (CIPI) shanks and bodies; vibration records obtained 
when turning with steel shank and CIPI shank; results with 
ceramic tips held in steel and CIPI shanks. 

Wear. See also Cutting Fluids; Cutting Tools—Ceramic. 

Badanie odpornosci na zuzycie frezow czolowych metoda izo- 
topow promieniotworezyh, E.J.NADIENSKAJA (NADEEN- 
SKAYA). Mechanik v 32 n 8 Aug 1959 p 394-8. Testing of 
wear resistance of end-milling cutters by means of radio- 
active isotopes. 

Does Compensation of Thermoelectric Currents Influence 
Cutting Tool Wear, G.ENGSTRAND. Stockholm. Kungl, Tek- 
niska Hogskola—Handlingar (Roy Inst Technology—Trans) 
n 144 1959 11 p; see also abstract in Engrs’ Digest v 20 n 12 
Dee 1959 p 507-9. In machining with cemented carbide tools 
oxidation phenomenon contributes to wear of cutting edge; 
account given of influence of compensating thermocurrents on 
wear process. 

Radioisotopes Broaden Approach to Machining Studies, M. 
PALIOBAG, E.J.KRABACHER. SAE—Paper n 181A for meet- 
ing June 5-10 1960 21 p. Three conventional methods available 
for measuring tool wear; radioactive tool wear procedures ; 
choice of radioisotope depends on chemical composition of 
tool material, half-life of available isotopes, and method to 
be used to detect activity and specific activity of tool; tabula- 
tion of physical characteristics of effective radioisotopes ; 
comparison of radioactive and conventional tool wear methods ; 
special studies with radioactive tools and results obtained. 


Tool Wear When Cutting Thin Sheet Material, H.J.CRASE- 
MANN. Microtecnic v 14 n 1 Feb 1960 p 25-9. Cutting tools 
are subject to front-face and cylindrical-surface wear produced 
by sliding action of workpiece material under pressure; when 
cutting thin sheet material, front-face wear predominates ; 
wear causes front face to become slightly tapered, while cut- 
ting edge remains relatively sharp; alteration of tool shape 
causes little increase in cutting pressure with increased wear, 
but is followed by considerable increase of burr formation ; 
cutting process and mechanism. 


Use of Radioactive Isotopes for Measurement of Cutting 
Tool Wear, G-LENGSTRAND. Stockholm. Kungl. Tekniska Hog- 
skola—Handlingar (Roy Inst Technology—Trans) n 143 1959 
17 p. Methods and applications of isotope technics for deter- 
mination of wear resistance of cutting tools; measurements 
performed by means of scintillation detector. 


Why Do Cutting Tools Fail, D.G.JONES. Machine & Tool 
Blue Book v 55 n 6 June 1960 p 111-14, 116. After demon- 
strating significant effect of temperature on tool wear, rela- 
tionship between feed, depth and speed and cutting tempera- 
tures is examined; metal removal rate may be doubled through 
doubling of feed while not seriously reducing tool life, whereas 
it may not even be possible to accomplish this through speed 
increase if cutting temperature is already near critical value. 


CYBERNETICS 
See also Information Theory—Bibliography ; Quality Control. 


Accomplishments in Human Operator Simulation, R.L.COS- 
GRIFF, G.E.BRIGGS. ASME—Paper 60-AV-40 for meeting 
June 5-9 1960 5 p. Review of events leading up to develop- 
ment of transfer function techniques is given with reference 
to use of techniques to explain human behavior in continuous 
control tasks; recent research on development of simulation 
techniques for derivation of non-linear transfer functions. 


Human Simulation, A.B.CLYMER. 
ASME— Paper 60-AV-26 for meeting June 5-9 1960 11 p. 
Review of significant accomplishments in simulation of 
physiological systems, human operators, and higher processes, 
see physical models and analog and digital computers. 106 
refs. 


Accomplishments in 


Control of Rhythm and Homeostasis in Biology and Medicine 
R.J.GOLDACRE. Cybernetica v 3 n 2 1960 p 117-41. How cy- 
bernetic approach may be helpful in finding solution to wide 
variety of biological problems, especially those involving self- 
regulating devices or feedback processes, which express them- 
selves in organism as rhythm of some kind, or as state of 
homeostasis; cases where state of homeostasis may change 
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into one of rhythm, and converse, and those in which rhythm 
may vary its period. 54 refs. 


Das_menschliche Gedaechtnis als Informationsspeicher, E. 
SCHAEFER. Elektronische Rundschau v 14 n 3 Mar 1960 
p 79-84. Human memory as information storing device; its 
phenomenology, capacity and functioning; estimate of limited 
capacity of human memory, on basis of stored knowledge; 
information that can be stored during lifetime, when flow 
of information is constant; number of neurons forming stor- 
ae cae conclusions for development of information stores. 

refs. 


Electronic Model of Nerve Cell, L.D.HARMON, R.M.WOLFE. 
Semiconductor Products v 2 n 8 Aug 1959 p 36-40. Electronic 
model described which simulates many gross operational fun:z- 
tions of living nerve cells; properties of temporal and spatial 
summation, variable threshold and refractory period, inhibition, 
and all-or-none output included; analysis of transistorized 
circuit and its operation. 


1st International Congress on Cybernetics, Namur, Belgium, 
1956—Proc. Gauthier-Villars, Paris, France 1958 924 p. $12.25. 
Volume includes 87 papers in language of presentation, French 
or English, in sections as follows: principles and methods of 
Pe cucs semantic machines; automation; cybernetics and 
life. 


Human Being as Link in Automatic Control System—l, T.J. 
HIGGINS, D.B.HOLLAND. IRE—Trans on Medical Electronics 
v ME-6 n 3 Sept 1959 p 125-33. Integrated account given of 
investigations made into role of human as element in servo- 
mechanism or automatic feedback control system; attempt 
made to formulate corresponding definitive closed-loop trans- 
fer function for system incorporating human element. 71 refs. 

Konechnye avtomaty, M.A.AIZERMAN, L.A.GUSEV, LI. 
ROZONOER, I.M.SMIRNOVA. A.A.TAL. Avtomatika i Tele- 
mekhanika v 21 n 2, 3 Feb 1960 p 224-36, Mar p 359-68. Finite 
automata; basic concept and problems of theory of finite 
automata and on relationship of this theory to theory of 
switching and relay circuits; problem of designing automata, 
considering switching and relay circuits as possible realizations 
of abstract neuron net. 25 refs. 

La physique moderne et le probleme des engrammes, P. 
NAYRAC. Cybernetica v 2 n 4 1959 p 215-35. Modern physics 
and problem of recording impressions; operation of brain in 
storing and processing information, analyzed from point of 
view of construction of mechanistic devices duplicating its 
functions. 17 refs. 

Les états de conscience, J.BARBIZET. Cybernetica v 3 n 1 
1960 p 5-21. States of consciousness; attempt to depict opera- 
tion of conscious thought and memory, based on data provided 
by neurology, experimental psychology and electrophysiology, 
combined with methods of logic, such as applied by informa- 
tion and control theory. 


Limitations of Cybernetics, R.TOMOVIC. Cybernetica v 2 
n 3 1959 p 195-8. Relative meagerness of experimental results 
concerning cybernetics; limits in “learning’’ capacity of com- 
puters; difficulties of filling relatively few, but crucial non- 
invariant gaps in automatic translation; feedback problems. 


Perceptron Simulation Experiments, F.ROSENBLATT. IRE 
—Proc v 48 n 3 Mar 1960 p 301-9. Experimental simulation 
program described that uses IBM 704 computer to simulate per- 
ceptual learning, recognition, and spontaneous classification 
of visual stimuli in theoretical brain model called perceptron ; 
theoretically predicted performance curves are compared with 
those obtained from simulation programs designed to study 
“forced” and “spontaneous” learning of pattern discrimina- 
tions. 


Physical Models and Psychological Processes, A.TUSTIN. 
Instn Elec Engrs—J v 6 n 64 Apr 1960 p 201-4. Psychological 
processes associated with working of human brain and their 
relationship to recently developed pattern-recognizing mech- 
anisms. 


Possibilities for Human Simulation, A.B.;CLYMER, A.F.AX. 
ASME—Paper 60-AV-37 for meeting June 5-9 1960 12 p. 
Specific possibilities treated within four categories: human 
physiology, human operators, higher processes, and social 
processes; chief classes of obstacles to further progress dis- 
cussed. 


Possibilities for Simulation of Dynamic Physiology, A.J. 
GOLD. ASME—Paper 60-AV-35 for meeting June 5-9 1960 
4 p. Description of homeostasis, complex self regulating sys- 
tem that maintains stability of body’s internal environment ; 
body’s acid-base mechanism, major subdivision of system, is 
analyzed and possible application of computer techniques for 
assessment of mechanism discussed; computer is treated with 
respect to its application to study of variety of physiological 
processes. 


Possibilities for Simulation of Human Dynamics and Per- 
ception, A.J.CACIOPPO. ASME—Paper 60-AV-39 for meet- 
ing June 5-9 1960 9 p. Paper begins with discussion of 
Newton’s theorem of similitude and its relation to contem- 
porary computer technology; applications to areas of behavior 


CYBERNETICS—Continued 


science include motor-response dynamics, perception, and space 
flight; further possible applications listed. 


Processing Neuroelectric Data, W.M.SIEBERT. Mass Inst 
Technology—Research Laboratory of Electronic—Tech Report 
n 351 July 7 1959 121 p. Quantification of neuroelectric activ- 
ity, evoked responses, and two techniques for processing of 
EEG; descriptions of random processes, mathematical statis- 
tics, and instrumentation used. 


Self Organizing Classification System, B.L.M.CHAPMAN. 
Cybernetica v 2 n 3 1959 p 152-61. Mechanism proposed for 
operation of animal brain, in which selection of incoming 
signals is seen to occur before classification; self-organizing 
properties of brain. 


Simulation of Human Physiological Systems, R.W.STACY, 
N.A.COULTER, Jr. ASME—Paper 60-AV-38 for meeting June 
5-9 1960 8 p. Many uses of simulation are pointed out, includ- 
ing simulation of components of living systems by nonliving 
elements, use of equations to describe behavior of living sys- 
tems, appplication of feedback-control-system theories and 
techniques to study of biological control systems, and simula- 
tion of mental processes of medical diagnosis by computers ; 
usefulness of computers as simulators of living processes and 
further applications predicted. 41 refs. 

Simulation of Nerve Cells by Electro-Chemical Methods, 
R.J.RICE. Brit Communications & Electronics v 6 n 12 Dec 
1959 p 846-8. General requirements for model neuron for use 
in simulated nerve nets briefly stated; new approach to 
problem is made in terms of behavior rather than physical 
form; operation and some applications of electro-chemical 
model neuron for use in cybernetic and automatic models are 
described. 

Some Aspects of Cybernetics, V.A.ILLYN. Cybernetica v 2 
n 4 1959 p 203-14. Similarities and dissimilarities of control 
systems in living organisms and in engineering. 

Some Functions of Nerve Cells in Terms of Equivalent 
Network, W.H.FREYGANG, Jr. IRE—Proc v 47 n 11 Nov 
1959 p 1862-9. Distributed parameter equivalent network of 
nerve cell developed; network is based upon electrical con- 
stants of nervous tissue; inserted in network are electrically 
and chemically activated generators; some experimental evi- 
dence given for properties of network and generators, and 
for location of generators in network; function of neurons in 
nervous system discussed in terms of this network. 


Stability in Steering Control, LE.SUTHERLAND. Elec Eng 

v 79 n 4 Apr 1960 p 298-301. Use of mechanical models to 
study steering mechanisms of animals, which are compared 
with those of commonly used vehicles, such as automobiles, 
trucks, and tractors; in building vehicles with complicated 
control systems, consideration should be given to animal-like 
mechanical systems, particularly in cases where simplification 
of control system may outweigh additional mechanical com- 
plexity. 

CYCLOHEXYLAMINE. See Feedwater Treatment. 

CYCLONE BOILERS. See Boilers—Cyclone, 


CYCLONE SEPARATORS. See Dust Collectors; Ore Treatment 
—Separators ; Separators—Centrifugal. 


CYCLONES. See Meteorology. 
CYCLOTRONS. See Accelerators—Cyclotron. 
CYLINDERS 


Discontinuity in Circumferentially Prestressed Cylinders, J.D. 
DAVIES. Civ Eng (Lond) v 55 n 613 Feb 1960 p 225-7. Simpli- 
fied analysis of discontinuity effects between prestressed and 
non-prestressed portions of thin walled cylinder during cir- 
cumferential prestressing operations; use of method for de- 
termining critical longitudinal bending stresses set up in 
cylinder wall at commencement and at completion of winding 
process; application to prestressed concrete pipe in order to 
compare results with more exact solution. 


Fatigue Strength Cylinders with Cross-Bores, J.L.M.MOR- 
RISON, B.CROSSLAND, J.S.C.PARRY. J Mech Eng Science 
v 1n 3 Dee 1959 p 207-10. Investigation of strength of 
cylinders or tubes, having connections or passages which leave 
in more or less radial direction (cross bores), when subjected 
to repeated applications of internal fluid pressure; photographs 
of typical fatigue cracks in tubes with and without cross bores. 


Some Considerations of Mechanics and Design Limitations 

of Autofrettage, J.H.FAUPEL. Franklin Inst—J v 269 n 6 
June 1960 p 474-89. Results reported on heavy-wall steel 
cylinders prestressed by autofrettage (plastic radial expansion) 
are discussed; optimum design is considered relative to flow, 
section size, and properties of material; it is shown that ability 
of steel to accept and retain residual stress is function of 
diameter ratio and strength of material; design procedures are 
suggested. 

Heat Transfer. See Heat Transfer—Cylinders. 

Stresses. See also Domes and _ Shells—Stresses ; 
Shrinkfitting ; Stresses. 


Bestimmung von Higenspannungen an Zylindern aus in- 
homogenem Werkstoff mittels Ausbohr- und Abdrehverfahrens, 


Elasticity ; 


312 


THE ENGINEERING INDEX—1960 


CYLINDERS—Stresses—Continued 

E.KRAEGELOH. Materialpruefung Materials Testing Materi- 
aux v 1 n 11/12 Dec 20 1959 p 377-84. Determination of in- 
ternal stresses in cylinders of inhomogeneous material by 
means of G.SACHS’ “boring or turning’? method for homo- 
geneous materials; derivation of equations for adaptation of 
method for use with inhomogeneous materials; description of 
modified measuring technique; example. 


Comparison between Experiments and Nakanishi’s Theory on 
Yield Point of Mild Steel Cylinders under Internal Pressure, 
Y.SATO. Japan Soe Mech Engrs—Bul v 2 n 8 Nov 1959 
p 504-8. As there are two modes in yielding of cylinders under 
internal pressure, theory of F. Nakanishi, concerning relation 
between pressure and strain as well as stress at yield point 
throughout range of y, is examined and compared with experi- 
mental results previously obtained; it is shown that theory 
is justified by results. 


Dispersion of Flexural Waves in Elastic, Circular Cylinder, 
Y.H.PAO, R.D.MINDLIN. ASME—Trans—J Applied Mechan- 
ics v 27 Ser En 83 Sept 1960 p 513-20. How branches of L. 
POCHHAMMER’s frequency equation for flexural waves in 
circular cylinder may be constructed approximately with aid 
of grid of simpler curves and asymptotic equations for long 
and short wave lengths; with little computation, qualitative 
view is obtained of relations between frequency, phase velocity, 
group velocity, and propagation constant, for any branch, as 
well as some information as to shapes of modes. Paper 59-A-84. 


Note on Thermal Stresses in Hollow Cylinders, M.STANISIC, 
R.M.McKINLEY. Ingenieur-Archiv v 27 n 4 Nov 1959 p 227-41. 
Reference is made to R.TROSTEL’s solution for stress field 
in hollow cylinders (see Engineering Index 1958 p 274), which 
was restricted to case of Poisson’s ratio of v = %4; in present 
work, approximate extensions to general v are derived; solu- 
tions yield values too small by less than 3%. (In English.) 


On Plastic Behavior of Rotating Cylinders, F.P.J.RIMROTT. 
ASME—Trans—J Applied Mechanics v 27 Ser n 2 June 1960 
p 309-15. Equations for strain and stress distribution in hollow 
rotating cylinders developed; deformations are considered to 
be of such magnitude, that use of finite strain theory is 
necessary; it is assumed that relationship of true stress to 
true strain can be represented by power relation; three pos- 
sible modes of plastic failure, namely, instability, cleavage, 
and shear fracture, also discussed. Paper n 59-A-65. 


On Torsion of Thin-Wall Cylinder Following Plastic Exten- 
sion, H.PAYNE, S.J.CZYZAK. J Mechanics & Physics of Solids 
v 8n1 Jan 1960 p 39-44. Problem of thin-wall polycrystalline 
cylinder subjected to torsional strain following plastic tensile 
strain according to extension of Taylor’s theoretical model 
investigated; some agreement with experimental results has 
been obtained. 


Plastic Buckling of Cylindrical Shells, S.RADHAKRISH- 
NAN. Aircraft Eng v 31 n 870 Dec 1959 p 364-72. Procedure 
used for derivation of basic equations of equilibrium for case 
of plastic buckling is similar to that used for buckling prob- 
lem in elastic case except for following: choice made as to 
suitable stress-strain relation to be used in plastic region 


DACRON. See Dyes and Dyeing—Mixed Fibers; Textile Fibers 
—Synthetic. 


DAIRIES. See Industrial Wastes—Dairies; Lubrication—Dairy 
Industry; Materials Handling—Warehouses. 


DAIRY PRODUCTS. See Food Products. 


DALL TUBES. See Flow Meters; Flow of Fluids—Measure- 
ment. 

DAMPING MECHANISMS. See Machinery — Antivibration 
Mountings; Shock Absorbers; Vibrations—Damping. 

DAMPNESS. See Humidity; also cross references under Mois- 
ture; Waterproofing. 

DAMS 

See also Earthmoving Machinery; Hydraulic Structures; 
Hydroelectric Power Plants; Reservoirs; River Basin Projects; 
Tennessee Valley Authority; also all subject headings be- 
ginning with Dams. 

Content of Dam as Supremum of Infinitely Divisible Process 
J.GANI, R.PYKE. J Mathematics & Mechanics v 9 n 4 July 
1960 p 639-51. Relation is developed between Poisson process 
with shift and content of dam with Poisson inputs and con- 
stant release rate; new definition for dam processes in discrete 
time is given and generalized to continuous time; distribution 
function of time during which such dams are empty and 
non-empty is found; simplification of double Laplace transform 
for distribution function of supremum infinitely divisible 
processes with positive jumps is obtained. 

Dam-Site Studies From Aerial Photographs, J.D.MOLLARD. 
Geol Soe America—Eng Geology Case Histories n 2 Mar 1958 
p 21-3. Use of mosaics and relevant material; photoanalysis 


CYLINDERS—Continued 
and assumptions as to whether some portions of material get 
into elastic regime during process of buckling ; assumption 
is used that shell remains completely in plastic region in 
buckled and unbuckled state; numerical computations. 

Strength of Thick Cylinders Subjected to Repeated Internal 
Pressure, J.L.M.MORRISON, B.CROSSLAND, J.S.C.PARRY. 
ASME—Trans—J Eng for Indus v 82 Ser B n 2 May 1960 
p 148-53. Reasons for attempting tests, of equipment. built 
to carry them out, and of earlier findings; results on cylinders 
made from carbon steel, 3% chrome steel, austenitic stainless 
steel, light alloy, nearly pure titanium, Ni-Cr-Mo steel in 
harder state, and both Ni-Cr-Mo steel and chrome steel in 
nitrided condition. Paper 59-A-167. 

Stresses in Circular Cylinder Having Infinite Row of Spheri- 
cal Cavities Under Tension, A.AATSUMI. ASME—Trans—J Ap- 
plied Mechanics vy 27 Ser E n 1 Mar 1960 p 87-92. Indexed in 
Engineering Index 1959 p 306 from Paper n 59-APMW-9. 

Theory of Ideal Design of Compound Vessel, S.J.BECKER, 
L.MOLLICK. ASME—Trans—J Eng for Industry v 82 Ser 
Bn 2 May 1960 p 136-42. Theory for elastic design of com- 
pound cylinder made by shrinking together many concentric 
cylinders; each cylinder may have different strength and 
operate at any temperature under any pressure; only assump- 
tions, in addition to usual homogeneity and isotropy in each 
member, are that they have same Young’s modulus, and are 
not so thin that stability becomes problem. Paper 59-A-125. 

Thermal Stresses in Heat-Generating Cylinder: Variational 
Solution of Boundary Layer Problem in Three-dimensional 
Elasticity, G-HORVAY, I.GIAEVER, J.A.MIRABAL. Inge- 
nieur-Archiv v 27 n 8 1959 p 179-94. Development of theory ; 
application to determination of stresses in cylinder of unit 
radius and axial length greater than 5 radii, when radial 
temperature distribution Theta = Thetam(1—r?) is main- 
tained; “surprising” result obtained is that maximum (longi- 
tudinal) stress develops at relatively large distance away from 
end face. (In English.) 

Thermal Stresses in Hollow Cylinders of Finite Length, C.J. 
BELLAMY. Australian J Applied Science v 11 n 2 June 1960 
p 217-25. Method is developed for determining elastic stresses 
in thick-walled hollow cylinder subjected to axially symmetric 
temperature distribution; theorem of stationary strain energy 
is employed, together with approximate specification of pos- 
sible stress distributions; numerical results are presented for 
eylinder of fixed geometrical proportions with linear radial 
temperature distribution and Poisson’s ratio equal to zero to 
approximate behavior of concrete. 

Torsion of Elastic Cylinders with Regular Curvilinear Cross 
Sections, W.A.BASSALI. J Mathematics & Physics v 38 n 4 
Jan 1960 p 232-45. Cauchy integral methods to solve torsion 
problem corresponding to mapping function z= w(zeta) = 
e zeta/(l+m zeta") ; example indicates importance of considering 
distribution of stresses in slots and keyways of shafts. 

Testing. See Cylinders—Stresses. 

CYLINDERS, ENGINE. See Diesel Engines—Cylinders; In- 
epg Combustion Engines; Pneumatic Control and Equip- 
ment. 


D 


DAMS—Continued 


and interpretation ; factors considered in dam-site selection 
from air photos; principal value lies in discovery of landslides 
and related phenomena and undeveloped deposits of construc- 
tion materials, and in elimination of ground investigations. 


Entwicklung der Installationen fuer grosse Staumauern, A. 
SCHLAEPFER. Wasser- u Energiewirtschaft v 52 n 1-2 Jan- 
Feb 1960 p 17-24. Development of installations for construction 
of large dams; problems of Swiss contractors for hydroelectric 
developments ; maintaining and constant development of large 
equipment parks; establishing construction plants and living 
quarters ; concreting equipment, cranes, and cableways; aggre- 
gate problems. 


On Continuous Analogue of Holdaway’s Problem for Finite 
Dam, A.GHOSAL. Australian J Applied Science v 10 n 4 Dee 
1959 p 365-70. Exact distribution of dam content with con- 
tinuous variate is derived on assumption of Holdaway’s re- 
lease rules and negative exponential input. 


Proposed and Under Construction—87 Major Dam Projects. 
Pac Bldr & Engr v 65 n 9 Sept 1959 p 83-96, 1 plate. Desens 
and proposed dam constructions in Pacific Northwest and 
Northern California are individually described and graphi- 
cally shown on map; minor dams, discarded projects, and 
dams that might be built in distant future are described. 

Alabama. See Dams—Models, 

Earthquake Resistance. Effect of Earthquakes on Dams, H.Y. 
KUO, S.S.KIN. Acta Mechanica Sinica v 4 n 1 Jan 1960 p 
36-45. Investigation consisted of measuring strains and dis- 
placements at various points on surface of model fixed to rigid 
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table hung on cables, when model is set into vibration by 
horizontal impulse applied to base of dam by heavy pendulum: 
magnitude of impulse is calibrated so that known amount of 
momentum is transferred to table by impact; duration of 
impact is made shorter than 2nd natural period of vibration 
of model; it was found that definite ratio exists between ap- 
parent and actual strains. 


Ueber die Berechnung von erdbebensicheren Erddaemmen 
N.N.AMBRASEYS. VDI Zeit v 102 n 26 Sept 11 1960 p 1241-3. 
Design calculation of earthquake resisting earth dams ; calcula- 
tions, to avoid dangerous resonance vibrations in case of earth- 
quake, must be based on frequency distribution of quakes to 
be expected in given locality, and on natural periods of vibra- 
tion of dam; examples. 

Foundations. See also Geology—Engineering. 


Geological Researches of Several Dam Sites Along Tribu- 
taries of River Go, Shimane and Hiroshima Prefectures, N. 
OBARA. Japan. Geol Survey—Bul v 10 n 9 Sept 1959 p 35-48. 
Reserve water power of river Go is estimated at 400,000 kw; 
country rocks at dam sites consist mainly of granite, quartz 
porphyry and rhyolite; study of depth of weathering. 

France. New Dam Techniques, A.COYNE. Instn Civ Engrs— 
Proe v 14 Nov 1959 Paper n 6418 p 275-90. Review of design 
principles of French dam constructions during last 25 yr ; move 
away from standardization; arch dams show ever higher 
ening and ever thinner shapes; advantages of multiple arch 

ams. 

Grouting. See Grouting. 

Japan. See Dams—Foundations. 


Malaya. US Aids Malaya in Building Her Largest Dam. Tin 
Sept 1959 p 219-20. Built at cost of 4.5 million dollars 
(Malay) dam will impound water of Klang River forming 1 sq 
mi lake to provide three billion gallons of water during 
drought periods; use of chilled concrete, new mixing method 
employed specified by US Bur Reclamation for hot climates, 
controls stresses set up in concrete as it hardens. 


Models. See also Concrete Construction—Models ; Dams—Earth- 
quake Resistance; Dams, Earth—New Mexico. 


Modifications of Control Shaft, Fort Peck Dam Tunnel 4, 
Missouri River, Montana, E.S.MELSHEIMER. US Water- 
ways Experiment Station—Tech Report n 2-520 July 1959 25 
p, 58 supp p. Main control shaft incloses two concentric tow- 
ers which are connected by six ports; flow-through controlled 
by cylinder gate; tests on 1:25 scale model indicated applica- 
tion of offset in inner tower, in conjunction with two 2.5 ft 
diam air vents through outer shaft, which eliminated cavita- 
tion in port areas above offset; vortex action in discharge 
ports was reduced. 


Old River Project; Rock-Fill Initial Closure Dam, C.J. 
POWELL, C.W.BRASFEILD. US Waterways Experiment 
Station—Tech Report n 2-496 Mar 1959 19 p, 3 supp p. Use 
of 1:10 seale section model of proposed rockfill initial closure 
dam to verify stability of downstream slope and to determine 
maximum amount of seepage through fill; scaled down rock 
size used in fill; tests indicated use of even steeper slopes 
than contemplated and need for impervious blanket on up- 
stream side. 


Spillway and Outlet Works Fort Randall Dam, Missouri 
River, South Dakota. US Army Engineer Waterways Experi- 
ment Station—Tech Report n 2-528 Oct 1959 33 p, 94 plates, 
34 supp p. Model testing of 1000 ft wide chute type gate con- 
trolled spillway, four 22 ft diam gate controlled flood control 
tunnels, and diversion flows through eight 28 ft diam power 
tunnels; determination of excavation needed in spillway 
areas, realignment of stilling basin side walls, and gate per- 
formance for fine regulation of flow through flood control 
tunnel; tests of lip slope for flood control gates. 


Spillways and Stilling Basins, Jackson Dam, Tombigbee 
River, Alabama. US Army Engineer Waterways Experiment 
Station—Tech Report n 2-531 Jan 1960 16 p, 14 plates. Per- 
formance of gated and fixed crest spillways and stilling basins 
was studied on 1:50- and 1:36-scale section models; test re- 
sults in aeration of discharge nappe on gated spillway, reduc- 
tion in height of end sill, reduction in height of training wall, 
and replacement of apron type basin below fixed-crest spill- 
way with circular bucket are given; original design was 
found satisfactory but riprap protection immediately upstream 
from gated spillway was recommended. 

Norway. Nyere byggemater for armerte betongdammer, C.F. 
GRONER, B.J.ANDRESEN. Nordisk Betong v 3 n 3 1959 p 
275-90. New building practice for reinforced concrete dams 
in Norway; construction of 430 m Juvann slab buttress dam 
with maximum height of 14 m; concrete volume is only 4600 
m? as compared with net formwork of 24,000 m?; two con- 
stant angle arch dams at Juvann and Slettedalen having crest 
lengths of 120 and 180 m, heights of 47 and 70 m and con- 
crete volumes of 14,000 and 25,000 m® respectively. (English 
summary). 

Protective Coatings. See Protective Coatings. 

Seepage. See Dams, Earth—Seepage. 

Spillways. See Dams—Models; Spillways. 


DAMS—Continued 
Stresses. See Dams, Arch—Stresses; Dams, Buttress—Stresses ; 


Dams, Gravity—Stresses. 


DAMS, ARCH 


Apercu sur les methodes de calcul des barrages-voutes, N.M. 
DEHOUSSE. Annales des Travaux Publics de Belgique n 4 
1959-1960 p 325-57. Methods of calculation of arch dams; cal- 
culations deal with hydrostatic and thermal effects and with 
factors of structural deformation; cylinder method; method 
assuming dam being composed of number of horizontally sep- 
arate arches of various radii, elastically fixed; method of 
arch wall calculation; scale model tests on deformations. 


Arch Dam Analysis with Electric Analog Computer, R.H. 
MacNEAL. ASCE—Proe v 86 (J Eng Mechanics Div) n EM4 
Aug 1960 pt 1 paper 2578 p 127-51. Electrical analogy that 
simulates elastic deformations of arch dams is described; 
analogy consists of resistors, transformers, and current gen- 
erators; results of analog computer analysis of Stevenson 
Creek Dam are compared with field measurements; design 
study of Blue Ridge Dam. 


Comparative Study of Segmental Arch Ring, O.C.ZIEN- 
KIEWICZ. ASCE—Proc v 86 (J Eng Mechanics Div) n EM1 
pt 1 Jan 1960 Paper n 2332 p 19-39. Shell equations are em- 
ployed to solve case of hydrostatic pressure acting on seg- 
mental arch ring; results are compared with solution by 
classical approach; limitations of Donnell’s equation and new 
aspects of nature of differences between Flugge’s and Timo- 
shenko’s equation; pertinent to application of shell theories in 
design of arch dams. 


Le calcul global des barrages-voutes, N.BEAUJOINT. An- 
nales des Ponts et Chaussees v 130 n 1 Jan-Feb 1960 p 1-93. 
General calculation of arch dams; derivation of equations 
based on new theory of “Arch Wall’; calculations by IBM 
704 computer; equations take into account transverse distor- 
tions proportional to Poisson’s ratio. 


Recherche d’un critére simple caractérisant l’effet console 
dans les barrages-voutes, J.ESTIENNE. Génie Civil v 136 n 22 
Nov 15 1959 p 461-5. Simple criterion of ‘‘bracket’’ effect in 
arch dams; equation is presented; factors considered are 
bracket effects depending on depth of water from top of crest, 
density of water, height of dam, radius of horizontal arch, 
coefficient of width of arch, bending moment, shearing stress, 
and elasticity coefficient of concrete and of foundation; 
safety limits for bending stresses. 


Arizona. 10,000,000 Tons of Aggregates, H.F.UTLEY. Pit & 


Quarry v 52 n 10 Apr 1960 p 138-41, 148-5, 148. Aggregate 
plant of 700 ft high Glen Canyon, Ariz, arch dam has input 
of 1400 tph and output of 800 to 1000 tph; part of aggregates 
treated in dual heavy media separators; deep wells and storage 
facilities for 4.5 million gal wash water; short description of 
construction plant with ready-mix plant and pozzolan plant. 


Failure. See Dams, Arch—France. 
Formosa. Concrete ‘Dowels’ Anchor Cliff, A.E.NIEDERHOFF. 


Eng News-Rec v 165 n 16 Oct 20 1960 p 45-6, 48. Construc- 
tion of 280 ft high arch dam of Kukuan hydroelectric project 
involved stabilizing of canyon walls with 5 ft thick reinforced 
conerete ‘“‘pins’, rather than applying costlier and slower 
method of rock bolting ; 20 to 50 ft deep holes were driven into 
canyon wall with 30 ft centers; holes were filled by grout, 
using old railroad rails as reinforcement. 


France. See also Dams—France; Hydroelectric Power Plants— 


France. 


French Dam Collapse: Rock Shift Was Probable Cause. Eng 
News-Ree v 163 n 24 Dec 10 1959 p 24-5. Malpasset dam was 
of dome type, with curvature in vertical and horizontal sec- 
tions; it was 4.9 ft thick at crest, 22.6 ft thick at base; 
stresses were double those considered permissble 20 yr earlier ; 
French engineers deny that fracture planes were defective, and 
line of fracture merely indicates that dam broke along planes 
of least resistance; however, starting point of break does not 
sufficiently correspond with foundation shift. 


La rapport de la Commission d’enquete sur la rupture du 
barrage de Malpasset, prés de Fréjus (Var). Génie Civil v 
137 n 11 June 1 1960 p 255-7. Report of commission for in- 
vestigation of rupture of Malpasset dam near Fréjus (Var); 
investigation showed that 66 m high arch dam was constructed 
according to design specifications which were sound; cause 
was failure of rock below dam; bond of rock grouting was 
found insufficient and erosive effects of intruding water were 
discovered. 


Iraq. Dokan Dam and Flood Disposal Works in Iraq. Surveyor 


vy 118 n 3520 Nov 21 1959 p 957-60. Dam is located on Lesser 
Zab River and serves irrigation, water supply, flood regula- 
tion, and hydroelectric power production ; dam is 116 m high 
with 350 m crest length; width of arch at base is 32 m and 
at top 6.2 m; radius is 120 m; built-in volume of concrete 
is 180,000 cu m; 4.85 m diam concrete lined irrigation tunnel ; 
flood disposal works comprise gated spillway and bellmouth 
spillway. 

Dokan Project: Flood-Disposal Works and Grouted Cut-Off 
Curtain, G.M.BINNIE, J.G.CAMPBELL, N.H.GIMSON, P.F.F. 


314 THE ENGINEERING INDEX—1960 


DAMS, ARCH—Iraq—Continued 


LANCASTER-JONES, C.A.GILLOTT. Instn Civ Engrs—Proc 
vy 14 Oct 1959 Paper n 6390 p 181-204. Spillway structure of 
dam; experiments on spillway models, and river diversion ar- 
rangements; two 300 m long concrete lined irrigation tunnels 
of 11 and 12 m diam described; grouted cutoff curtain beneath 
dam and on flanks; grouting work done through tunnels. 

Dokan Project: The Dam, G.M.BINNIE, J.G.CAMPBELL, 
R.H.EDGINTON, C.A.FOGDEN, N.H.GIMSON. Instn Civ En- 
grs—Proe v 14 Oct 1959 Paper n 6389 p 1387-80, 2 plates. 
Project serves irrigation, flood regulation, and hydroelectric 
power production; topography and geology of site; produc- 
tion and control of concrete, and provisions for cooling con- 
crete in dam; irrigation supply tunnels, and works for future 
hydroelectric station; dam is 116 m high with 350 m crest 
length; width at top is 6.2 m and at base 32.4 m. 


Italy. Italian Arch Dam Design and Model Confirmation, G. 
OBERTI. ASCE—Proc v 86 (J Structural Div) n ST3 Mar 
1960 Paper n 2410 p 1-25. Interdependence of art, experience, 
and science in design of large dams; use of improved analytical 
methods and large scale model tests in determining static be- 
havior and stability of dams; statical characteristics of prin- 
cipal arched dams in Italy are outlined, and results of model 
tests of these dams, made at ISMES research laboratory, are 
given. 

Montana. Structural Behavior of Hungry Horse Dam, J.T. 
RICHARDSON. US Bur Reclamation—Eng Monographs n 24 
Apr 1959 36 p. Study analyzes development of stresses, by 
means of embedded sensing elements, near foundation of dam, 
in several cantilever elements, and at several locations within 
one complete arch element; results are shown graphically; 
at no time did unit stresses approach allowable design stresses ; 
stress distribution was different for each block. 

Norway. See Dams—Norway. 

Rhodesia. Kariba Dam. Concrete & Constr Eng v 55 n 6 June 
1960 p 227-32. Dam is 420 ft high with 2025 ft crest length 
and 80 ft max thickness; first underground power plant of 
600,000 kw is in operation, second of 900,000 kw will be 
built later; each of 100,000 kw turbine generator units has 
separate intake structure with 20 ft diam pressure tunnel 
and 17 ft diam steel lined penstock; erection of dam within 
cofferdam structure. 

Stresses. See also Dams, Arch—Montana. 


Design of Arch Dams by Trial Load Method of Analysis, 
M.D.COPEN. ASCE—Proc v 86 (J Power Div) n PO4 Aug 
1960 pt 1 paper n 2569 p 13-29. Basic principles of trial-load 
method of stress analysis; various types of analyses, and 
their advantages and limitations; economical design and sav- 
ing in design time by use of trial-load method of stress anal- 
ysis; examples. 

Digital Computers for Trial-Load Analysis of Arch Dams, 
L.R.SCRIVNER. ASCE—Proc v 86 (J Power Div) n PO4 
Aug 1960 pt 1 paper 2568 p 1-12. In stress analysis of concrete 
dams use of ‘“‘trial-load method’ means’ time-consuming, 
laborious computations; programming of these operations for 
electronic computer results in saving of time and costs, mak- 
ing this method of analysis more effective in design of arch 
dams; table gives summary of arch data prepared for use in 
trial-load studies and amount of machine time which is re- 
quired for each type of analysis. 

Sweden. Building Arch Dam with Slipforms, B.BROMS, C. 
CAPPE, S.NERELL. Water Power v 12 n 7 July 1960 p 269-71. 
Project of Vargforsen comprises earth dam _ section with 
1,000,000 cu m of fill and arch dam section over river; latter 
is being cast in 10.8 m wide monoliths without horizontal 
construction joints; spaces will be cast after major shrink- 
age of monoliths has taken place; extensive use of slipforms 
also on sloping sides of monoliths; in addition to usual 
hydraulie lifting jacks, horizontal jacks had to be used to 
allow for changing dimensions of monoliths. 

Temperature Measurement. See Dams, Gravity—Temperature 
Measurement. 

DAMS, BUTTRESS 

Design of Buttress Dams of Triangular Profile and Constant 
Web Thickness, J.R.RYDZEWSKI. Instn Civ Engrs—Proec v 
16 July 1960 Paper n 6429 p 271-82. Types and advantages of 
buttress dams; discussion of accepted design criteria and 
analyses and aspects of economical design; analytical study 
is confined to web of buttress dam, which is assumed to be 
of triangular profile and of constant thickness; “classical 
theory” of stress distribution is used; variation of vertical 
normal stress on horizontal section is taken as linear. 

Massive Buttress Dams, G.S.SARKARIA. Indian Concrete J 
v 34 n 7 July 1960 p 249-56, 275; see also Eng News-Rec 
v 164 n 13 Mar 31 1960 p 30-4. Buttress dams, as compared 
to gravity dams, contain less concrete, temperature control 
of concrete is easier, and uplift forces acting on dam are 
less severe; disadvantages are: structure is unconventional, 
it is less suitable for high dams, requires higher strength 
concrete and complicated formwork, and it is more susceptible 
to damage due to freezing and thawing; seepage may be 
difficult problem; seismic instability of thin buttresses; table 
shows comparative data of existing large buttress dams. 


DAMS, BUTTRESS—Continued 

France. See Hydroelectric Power Plants—France. 

Norway. See Dams—Norway. 

Stresses. Experimental Method of Investigating Stresses in 
Buttress Dams, J.R.RYDZEWSKI. Brit J Applied Physics v 
10 n 10 Oct 1959 p 465-9. Photoelastic method for investigating 
stress distribution in dam web of constant thickness, resting 
on elastic foundation; method applicable to stress analysis of 
gravity dam; general case considered when elastic properties 
of foundations differ from material of dam; investigations 
made by “frozen-stress’’ methods in which composite model 
of dam and foundations were subjected to centrifugal accelera- 
tion which amplified body forces and liquid pressure 28 
times. 

Le caleul des barrages évidés et a contreforts, C_ BOURDON. 
Société des Ingénieurs Civils de France—Mémoires v 112 n 5 
Sept-Dee 1959 p 3538-8. Calculation of hollow and of buttress 
dam constructions ; general method is presented for calculation 
of elementary and principal stresses at any point of these 
structures; method ean be applied to beams with plane of 
symmetry and to arches affected by exterior forces working in 
their plane; calculation of stresses in foundations. 


Sudan. Roseires Dam in Sudan and Managil Extension, D. 
PORTWAY. Surveyor v 119 n 3543 Apr 30 1960 p 529-32. 
Dam, for irrigation purposes, comprises east and west flanks 
and central river section; flanks are earth embankments, cen- 
tral section traversing Nile itself is heavy buttress concrete 
dam provided with gates for passing flood water and regulat- 
ing discharge; construction in two stages; in first stage 9 km 
long 60 m high dam will be erected and in second stage it 
will be completed to 25 km length and 70 m height; storage 
will be 6 billion cu m of water. 


DAMS, EARTH 

Compaction of Earth and Rock-Fill Dams, S.RODIN. En- 
gineering v 190 n 4917 July 15 1960 p 84-5. Review of latest 
trends in compaction methods for cohesive soils, non-cohesive 
soils, soft rock and sound rock used for earth and rockfill 
dams; in connection with each category, references are made 
to eee used for construction of dams in various parts 
of world. 


Construction Pore Pressures Observed in Rolled Earth 
Dams, J.P.GOULD. US Bur Reclamation—Tech Memo n 650 
Apr 1959 73 p, 24 plates. Pore pressures observed in 26 
Bureau of Reclamation earth dams during their construction 
in period from 1936 to 1951 are summarized; factors which 
influence buildup of pore pressures; evaluation of methods 
of analysis developed by Bureau. 


Design and Construction of Small Dams, C.A.ELSEA. Pub 
Works v 91 n 6 June 1960 p 95-9, 194, 196. Help given by 
Soil Conservation Service to landowners in design and con- 
struction of small dams; typical examples of methods used 
in Little Sioux River basin in Iowa; dams are of simple em- 
bankment type serving flood- and erosion-control, and water 
storage; foundation area is stripped of all trees, stumps and 
organic soil; use of core trenches; fill material is placed in 8 
in. layers with scraper or dozer, and rolled with sheepsfoot 
roller; construction of concrete conduits and spillways. 


Rots- en gronddammen voor dalafsluitingen ter vorming 
van stuwmeren, E.van IJSSELDIJK. Ingenieur v 71 n 44 Oct 
30 1959 p B189-97. Rockfill and earth dams to store water for 
irrigation or power generation; general description of design 
and computations of dams; foundation requirements as com- 
pared with concrete dams; most suitable materials to be used 
and methods for applying them in order to achieve sound con- 
struction; foundation preparation and treatment: difficulties 
connected with design of adequate spillway capacities, partic- 
ularly in underdeveloped countries. 


Unsteady Flow Through Underdrained Earth Dams, R.J.M. 
DeWIEST. J Fluid Mechanics v 8 pt 1 May 1960 p 1-9. Analyti- 
cal treatment of establishment of flow through dam or levee 
with horizontal underdrain when head behind it is raised and 
kept at constant value; essential idea employed is to consider 
unsteady flow as time-dependent perturbation of final steady 
flow; amplitude of displacement of free surface is left un- 
determined ; mode of motion and eigenvalue are computed. 


Arizona. Ripping Tough Rock at Whitlow Dam. Western Con- 
struction v 35 n 5 May 1960 p 91, 94-5. Flood control dam is 
149 ft high, 840 ft long; impervious core will extend 40 ft 
below ground level; 700 ft long 66 ft ID concrete outlet tube 
runs through dam to let whole normal flow of river reach 
downstream users ; dam can impound storm flows of 110,000 efs 
which require three weeks to flow through outlet; concreting 
of outlet tube by using steel forms. 


British Columbia. Storage Dam Founded on Landslide Debris, 
K.TERZAGHI. Boston Soe Civ Engrs—J v 47 n 1 Jan 1960 
p 64-94. Dam for hydroelectric project on Cheakamus River 
was built on 150 ft thick landslide deposit underlain by buried 
forest ; dam is 1248 ft high and is made of landslide mate- 
rial ; four gaging devices and five observation wells for observ- 
ing performance of dam; 17 ft diam diversion tunnel; water 
reaches power plant at 1125 ft head. 
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California. Cachuma Dam—Technical Record of Design and 
Construction. US Bur of Reclamation, Denver, Colo, July 
1959 172 p. Purpose of structure is irrigation, municipal and 
industrial water supply, recreation, and fish and _ wildlife 
preservation; dam is 279 ft high, with 3350 ft crest length, 
and contains 6,695,272 cu yd of fill; 200 ft long gated con- 
crete overflow chute type spillway with stilling basin; de- 
tails of design and construction. 


High Earth Dam Plugs Narrow Canyon for Power. Eng 
News-Rec v 164 n 14 Apr 7 1960 p 44-5, 48, 50-1. Mammoth 
Pool project in southern California, comprises 300-ft high 
earthfill dam in steep-walled narrow canyon, where construc- 
tion of concrete dam might be expected; design analysis 
favored earth structure; concrete filled cut-off trench under 
impervious core; construction of 2150 ft long 28 ft horseshoe 
diversion tunnel and 40,000 ft long 20 ft horseshoe power 
yuanels installed generating capacity of powerhouse is 150,000 
va. 


Terminus Dam’s Model Excavation Show. Excavating Engr 
v 54 n2 Feb 1960 p 36-8, 43. Dam in central California will 
be 250 ft high and 2375 ft long; auxiliary dam on south bank 
will be 100 ft high and 1000 ft long; concrete lined 14 ft 
diam diversion tunnel; description of special equipment used; 
arrangement for prescreening drain material; new type griz- 
zly sheds rock over 8 in. to reduce load on screening plant. 
Earthquake Resistance. See Dams—Earthquake Resistance. 
Foundations. See Dams, Earth—Oregon. 


France. Barrage de Matemale en terre compactée. Construction 
v 15 n5 May 1960 p 223-4. Matemale dam of compacted earth; 
32.5 m high dam contains 495,000 cu m compacted fill, and 
21,000 cu m of concrete in spillway section; strengthening 
of rock foundation by drilling 20 m deep holes and grouting 
by using clay-silicate-cement-bentonite mixture; equipment 
used for earthmoving and compaction; dam will impound 20.5 
million cu m water to improve supply of existing hydroelectric 
projects. 

Great Britain. Boulder Clay Dam for Seagahan Reservoir. 
Surveyor v 119 n 3553 July 9 1960 p 799-800. Water supply 
reservoir is of 490 million gal capacity and yields 2-3 mgd; 
dam is 90 ft high with 1250 ft crest length and has rolled 
clay core and cutoff trench; U shaped spillway has 135 ft 
erest and high velocity spillway channel, both faced with 
Mourne granite. 

Hungary. See Dams, Earth—Seepage. 

Idaho. Oxbow Dam, R.J.BROWN, Jr. Explosives Engr v 38 n 
2 Mar-Apr 1960 p 39-46. Dam at Snake River, Idaho is 205-ft 
long in river bed with 1300-ft crest length; it will store 7000 
acre-ft of water; two 38-ft diam lined headrace tunnels and 
two 130-ft diam 55-ft deep surge tanks; use of 72-ft high 
jumbo for driving of power tunnels; diagram shows drilling 
pattern and firing order of blastings. 

Italy. Situazione idraulico-geotecnica dell’argine maestro di Po 
a S. Maura di Polesella, P.COLOMBO. Energia Elettrica v 
36 n 12 Dec 1959 p 1098-1103. Hydraulic and geotechnical con- 
ditions of main embankment of Po dam at S. Maura di 
Polesella; study of results of field and laboratory measure- 
ments, during May-June 1959, of seepage and stability of 
embankment and need for improvement. 


Mississippi. Prototype Hydraulic Tests of Flood-Control Con- 
duit, Enid Dam, Yocona River, Mississippi, C.J.HUVAL. US 
Waterways Experiment Station—Tech Report n 2-510 June 
1959 15 p, 4 supp p. Field tests on hydraulic characteristics of 
1l-ft diam conduit, including friction factor, intake loss, 
and exit portal pressure gradient elevation; pressures were 
measured with conduit flowing fuil, at full and partial gate 
openings, for pool elevation 20 ft below conduit design eleva- 
tion; plaster-cast impressions of conduit walls were made to 
determine average sand-grain roughness. 

Models. See Dams—Models. 

Nebraska. Review of Soils Design, Construction, and Perform- 
ance, Harlan County Dam, Nebraska, R.C.SLOAN. US Water- 
ways Experiment Station—Tech Report n 3-501 Apr 1959 48 
p. Roll filled embankment 10,477 ft long, contains 13.5 million 
cu yd of earth fill; embankment flanks concrete gravity-type 
control structure, 1351 ft long, containing 720 ft long, con- 
trolled flow spillway and outlet facilities for flood control 
and irrigation; investigation of alluvial and loess deposits 
for design purposes; design of seepage contro] measures for 
foundation and embankment. 

New Mexico. Fast Earth-Moving at Navajo Dam. Western Con 
struction v 34 n 8 Aug 1959 p 44-6, 48, 52, 54. Dam is 388 ft 
high with 3800 ft crest length; 26 million cu yd of earthfill 
is used; due to dry climate, moisture content of core mate- 
rial is far below specified amount; water is added in borrow 
areas weeks before excavation starts by extensive irrigation ; 
description of intake structure and concrete lined pressure 
tunnels; list of equipment. 

New Tools for Earth-Dam Construction, P.H.DUNAWAY. 
Civ Eng (NY) v 30 n 9 Sept 1960 p 35-7. Abiquiu Dam near 
Espanola, NM, will serve flood control purposes; it 1s 325 ft 
high, 1450 ft long, and 2700 ft wide at base and involves 
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excavation of 12 million cu yd of material; use of new type 
excavator equipped with 12 ft diam bucket wheel, carrying six 
modified 144 ecu yd Esco buckets; novel water injection 
method to wet borrow while dumping it into trucks by 30 cu 
yd capacity traveling loading hopper. 

Outlet Works for Abiquiu Dam, Rio Chama, New Mexico, 
O0.C.KESTENBAUM, T.E.MURPHY. US Waterways Experi- 
ment Station—Tech Report n 2-513 June 1959 21 p, 53 supp p. 
325 ft high earth dam for flood control; 1:20 scale model was 
used to study flow conditions in control section of 12 ft diam 
flood control conduit; accepted transition design included steel 
lining to retard cavitation damage; uncontrolled conduits; 
flip-bucket energy dissipator for dispersing flow. 


Storing Water for Thirsty Days, C.F.THOMAS. Explosives 
Engr v 37 n 5 Sept-Oct 1959 p 135-44. Navajo Dam in north- 
western New Mexico, will add 1,712,000 acre-ft of water stor- 
age to Bureau of Reclamation’s Colorado River project for 
irrigation purposes; dam is 405 ft high with 3800 ft crest 
length, 2600 ft width at base, and 30 ft width at top; 26 mil- 
lion cu yd of earth and rock fill; tunneling works on two 1600 
ft long concrete lined tunnels. 


Unique Excavator at Abiquiu Dam. Western Construction v 
35 n 7-A July 1960 p 44-7. Flood control dam is 325 ft high; 
excavator constructed for project consists of 4 cu yd Lima 
shovel equipped with special boom comprising 12 ft diam wheel 
with six 114, yd excavator buckets; description of concrete 
saddle spillway structure and of 2300 ft long 12 ft diam con- 
crete lined outflow tunnel. 


Oklahoma. Review of Soils Design Construction, and Perform- 


ance Observations, Wister Dam, Oklahoma. US Waterways 
Experiment Station—Tech Report n 3-508 June 1959 38 p. 5700 
ft long embankment is 97 ft high and contains 2,272,000 cu yd 
of fill; design analysis, construction procedures, and field 
observations during and after construction; comparisons of 
design predictions and performance data; emergency grouting 
in completed dam against excessive seepage caused by flood. 


Oregon. Soils Design, Construction and Performance Observa- 


tions, Lookout Point Dam, Oregon, R.C.SLOAN. US Water- 
ways Experiment Staton—Tech Report n 38-502 May 1959 44 
p, 9 plates. Field explorations and laboratory tests to deter- 
mine properties of foundation and borrow materials for de- 
sign of 273 ft high dam with 2110 ft crest length containing 8 
million cu yd of fill; gated concrete gravity spillway section 
has net opening of 212 ft and maximum discharge capacity 
of 268,000 cfs; piezometer and settlement observations indi- 
eated satisfactory performance of foundation and embank- 
ment. 


Timetable for Earthmoving, P.NELSON. Pac Bldr & Engr 
v 66 n 6 June 1960 p 96-9. Planned phases of construction 
of Cougar dam; 485 ft high 1600 ft long rockfill structure 
will serve mainly flood control purposes; only small power 
plant of 25,000 kw will be added; reservoir will be directly 
connected with outlet tunnel through outflow regulating 
structure; single penstock will have direct intake from 
reservoir; diversion tunnel; extensive early snowfall and 
resulting floods required protective cap over core during 
winter months. 


Portugal. Le voile étanche métallique du barrage Salazar, N. 


FRANCO. Houille Blanche v 15 n 3 May 1960 p 272-83. Water- 
tight metal diaphragm in Salazar dam; 51 m high earth dam 
impounds 63 million ecu m of water for irrigation purposes ; 
upstream face of dam is protected by watertight metal 
diaphragm; method of assembling steel plates and _ special 
equipment used; riveting and molding. 


Rock Bolting. See Dams, Earth—Washington. 
Saskatchewan. South Saskatchewan River Dam, J.L.MacKEN- 


ZIE. Eng J v 43 n 5 May 1960 p 50-5; see also Eng News-Rec 
v 165 n 56 Aug 4 1960 p 34-6. 210 ft high dam serves purpose 
of irrigation, power generation, water supply, and flood con- 
trol; seepage protection by upstream blanket; reservoir of 
2,750,000 acre ft capacity; irrigation of 500,000 acres; future 
installation of power plants of 475 million kw-hr/yr capacity ; 
water supply for several towns and villages. 


Seepage. See also Dams, Earth—lItaly. 


Empirical Method for Determining Flow Net Characteristics 
of Certain Non-Homogeneous Anisotropic Earth Dams, A.D. 
WALSH SPARKS. S African Instn Civ Engrs—Trans v 1 n 8 
Aug 1959 p 183-9. Analyses of flow nets within hydraulic 
fill dams used for disposal of finely-crushed mine ore; by 
given formulas and curves it is possible, without drawing 
flow net for dam, to estimate discharge through dam and 
other geometric properties of flow net; data are applied also 
to other earth dam problems and to flow of water into 
drainage trenches. 


Freie Oberflaeche und Hangquelle, zwei wesentliche Rand- 
bedingungen der Dammdurchsickerung, M.BREITENOEDER. 
Bauingenieur v 34 n 9 Sept 1959 p 357-62. Free surface and 
slope spring, two important boundary conditions of dam 
seepage; approximation formula is derived for calculation of 
flow-through and location of free surface in pervious dam 
graphs and calculations for determination of extent and speed 


316 THE ENGINEERING INDEX—1960 


DAMS, EARTH—Seepage—Continued 
of plane flow of groundwater; use of “hodograph” method 
and of isotach-isocline grid. 

Mutargyak alatti szivargasok szamitasa retegzett talajokban, 
kozelito eljarassal, L.GALLI. Vizugyi Kozlemenyek n 3 1959 
p 355-92. Approximating method for computing seepage under 
hydraulic structures on stratified subsoil; in flat and wide 
valleys of Hungary, earth dams can be built only up to 15 m 
high; soils in valley bottoms consist usually of sand and 
gravel, often covered by quicksand, and silty-clay, “cohesive 
top layer’; calculations and equations covering these condi- 
tions. 

Soviet Union. Opytnoe stroitel’stvo kreplenii verkhovykh ot- 
kosoy zemlyanykh sooruzhenii, V.M.LIPKIND, V.K.SENKE- 
VICH. Gidrotekhnicheskoe Stroitel’stvo vy 28 n 3 Mar 1959 p 
19-24. Experimenta] construction for holding upper slopes 
of earth structures; experimental field for testing dams of 
large reservoir at Kremenchug hydroelectric power plant; 
methods of concreting dam face. 

Washington. Bolts Stabilize High Rock Slopes, H.E.CHRIST- 
MAN. Civ Eng (NY) v 30 n 2 Feb 1960 p 62-3. Rock bolting 
works at Howard A. Hanson Dam, Washington; components 
and techniques were developed on site; flood control dam is 
rockfill structure with sand and gravel core and is 235 ft high, 
700 ft long; 2% in. diam holes were drilled in slopes for 
bolts; removal of mud and drillings by blowing; 1056 bolts 
were installed, longest was 40 ft. 


Ingenuity Pays Off at Hanson Dam. Western Construction v 
35 n 5 May 1960 p 49-53, 56. 235 ft high dam serves flood 
control project; outlet tunnel in left abutment allows passing 
of normal river flows; excess water is impounded in reservoir 
and drawn down again after flood passes; dam is not 100% 
impervious and seepage is part of minimum water flow in 
river; 775,000 cu yd rock and 560,000 cu yd of sand and 
gravel fill are in dam; in tunnel construction, blasting was 
accomplished with ammonium nitrate in wet ground; rock 
bolting and grouting with new techniques. 

DAMS, GRAVITY 

See also Hydroelectric Power Plants. 

Control of Cracking in Concrete Gravity Dams, W.R. 
WAUGH, J.A.RHODES. ASCE—Proc v 85 (J Power Div) n 
POS Oct 1959 Paper n 2206 p 1-20. Fundamental cause of 
temperature cracking in concrete gravity dams is restraint 
which accompanies temperature changes; evolution of crack 
control measures; role of cement factor, cement replacement 
material, concrete placing temperature, lift thickness, rate of 
placement, and insulation; current US Army Corps of En- 
gineers practices and results. 

Australia. See also Concrete Mixing. 


Geological Investigations at Warragamba Dam, N.S.W., to 
End of 1955, W.JOHNSON. Instn Engrs, Australia—J v 32 n 
4-5 Apr-May 1960 p 85-97. Second report on geological investi- 
gations at site; aspects of geomorphology and stratigraphy, 
nature and chemical properties of rocks, elastic properties 
of foundations, fault zone beneath dam, weathering, ground- 
water occurrence, clay seams, oxidation of marcasite, etc, are 
discussed; 440 ft high dam is nearing completion; previous 
report on geological investigations by L.I1.WATERHOUSE 
was indexed in Engineering Index 1951 p 272. 

Warragamba Dam. Engineer v 210 n 5468 Nov 11 1960 p 
786-9; see also Engineering v 190 n 4935 Nov 18 1960 p 
680-1. Gravity dam which forms reservoir for water supply 
of Sydney, New South Wales, was inaugurated on Oct 14 1960; 
dam has height of 450 ft and, at top water level, reservoir 
which it forms will have capacity of 452,000 million gal; in- 
formation is given on site considerations, design, and construc- 
tion; drawings show plan and arrangement of various sections. 


California. Prototype Tests of Spillway Crest and Flip Bucket, 
Pine Flat Dam, Kings River, California, J.V.DAWSEY. US 
Waterways Experiment Station—Tech Report n 2-511 June 
1959 12 p 8 supp p. During construction of 440 ft high struc- 
ture, complete piezometer system and air-demand measuring 
facilities were installed in spillway and outlet works; pressures 
measured compared closely with previous model tests; trajec- 
tory of prototype flip-bucket jet was observed, and its horizon- 
tal throw was less than that measured in model or that indi- 
cated by theoretical calculations. 


Structural Behavior of Shasta Dam, W.T.LOCKMAN. US 
Bur Reclamation—Tech Memo n 656 Aug 28 1959 24 p, 17 
plates. Results derived from various embedded instruments for 
measuring structural behavior of 8460 ft long, 602 ft high 
Shasta Dam; investigation period covers 12 yr and was ex- 
tended through January 1, 1954. 


Cooling. Concrete Plants at Klang Gates Dam in Malaya, J. 
CONACHER, Engineer v 209 n 5434 Mar 18 1960 p 472-4. 
Concrete was cooled at batching and mixing station by air 
cooling coarse aggregate, and cooling mixing water and add- 
ing given proportion of ice to it; dam can impound 4000 
million gal of water, and during dry season its reservoir 
will supply both Kuala Lumpur and Petaling Jaya with 32 
mgd; photograph and diagram show batching and mixing 
plant with refrigeration equipment. 
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Refrigeration in Dam Construction—Application in Build- 
ing Klang Gates Dam in Malaya. Water & Water Eng Vv 
63 n 766 Dec 1959 p 559-60; see also Modern Refrig v 62 
n 741 Dec 1959 p 1060-2; J Refrig v 2 n 6 Nov-Dec 1959 p 
143-4. Dam, 100 ft high with 450 ft crest length will provide 
Kuala Lumpur with 32 mgd water; to cope with tropical 
conditions, plant for precooling of concrete by circulation of 
refrigerated air through aggregate, chilling of water, and 
addition of flake ice during mixing was employed ; use of four 
separate refrigeration plants, for air cooling of aggregates, 
water cooling, ice manufacture, and ice storage. 

Ueber einige Probleme der kuenstlichen Kuehlung des Betons 
massiver Staumauern, I.LBABUSKA, L.MEJLIK, E.VITASEK. 
Acta Technica (Prague) v 5 n 1 1960 p 34-68. Artificial cool- 
ing of concrete in solid dams; methods of “parallel water 
cooling” applied in construction of ‘“Orlik” gravity dam, 
Czechoslovakia. 30 refs. 


Czechoslovakia. See Dams, Gravity—Cooling. 


France. Eine neuzeitliche Beton-Aufbereitungsanlage fuer einen 
franzoesischen Staudamm, H.SOMMER. Aufbereitungs-Technik 
vy 1n 10 Oct 1960 p 436-8. Modern concrete processing plant 
for dam in France; problems of dewatering, conveying, 
storage and recovery related to sand elutriating machines 
have been solved in processing plant for dam at Monteynard ; 
method of reducing amount of fresh water required for elutriat- 
ing machines allows recovery of large part of fine sand; sup- 
port of conveyor belts on difficult broken terrain by means 
of suspension bridges. 


Italy. Un decennio di osservazioni alla diga di Morasco, S. 
SPAGNOLETTI. Energia Elettrica n 2 1960 p 97-138. 10 yr 
observation of Morasco dam; detailed data on temperature 
measurement to determine thermal stress; measurement of 
displacement to determine moduli of elasticity of dam and of 
rock foundation; comparison of results of measurement with 
previous theoretical calculations. 


Malaya. See Dams, Gravity—Cooling. 


Michigan. Bubbles Protect Refurbished Dam, P.ZIEMKE. Com- 
pressed Air Mag v 65 n 5 May 1960 p 20-1. Reconstruction of 
40 yr old Bonney Falls dam; chipping of old concrete surface 
and insertion of new reinforcing bars; fissures closed by 
grouting pump; use of compressed air bubbling technique to 
keep ice from forming above dam; bubbles agitate water in 
front of dam and prevent freezing and accompanying destruc- 
tive icing condtions. 


Missouri. Table Rock Dam: Good Buy in Hydropower and Re- 
creation. Eng News-Rec v 163 n 19 Nov 5 1959 p 88-40. 252 ft 
high dam is part of White River project of US Corps of Army 
Engineers ; 52,300 acre reservoir behind dam serves recreation 
purposes; power plant will have 200,000 kw capacity; flood 
control storage; foreign participation in construction works; 
costs are considerably lower than previously assumed, 

Stresses. See also Dams, Buttress—Stresses. 


Méthode nouvelle de caleul des contraintes dans un milieu 
élastique, O-COURTAIGNE. Annales des Ponts et Chaussees 
v 130 n 1 Jan-Feb 1960 p 95-127. New method for calculation 
of stresses in elastic field; solution consists of superimposing 
on original field corrective field meeting requirements of equa- 
tions of equilibrium; resulting field is continuous, admits of 
one derivative identical with one of critical lines of H.POIN- 
CARE; method applies to calculation of gravity dams of 
triangular section. 


Stress Distribution in Gravity Dams, J.R.RYDZEWSKI. 
Water Power v 12 n 6 June 1960 p 239-48. Discussion of anal- 
ysis of stresses in gravity dams so as to take into account in- 
fluence of foundations; stress distribution obtained by slab 
analogy method, displacement observations, corner function, 
least-squares solution, relaxation method, and energy method; 
more laboratory model tests are recommended. 


Temperature Measurement. See also Dams, Gravity—Italy. 


Field Study of Interior Temperatures in Conerete, D.L. 
HOUGHTON, ASCE—Proe v 85 (J Power Div) n POS Oct 
1959 Paper n 2207 p 21-43. Data on interior temperatures at- 
tained by concrete in thin arch and gravity dam; cement con- 
tents ranged from 2 to 4.75 sk/cu yd; compressive strengths 
ranged from 1600 to 4285 psi at 28 days; mean “coefficient 
of maximum temperature increase” for concrete was 11 F per 
sk of design cement content. 


Tennessee Valley. Control of Cracking in TVA Concrete Gravity 
Dams, W.F.EMMONS, O.LAVIK, P.L.HORNBY. ASCE—Proec 
v 86 (J Power Div) n POI Feb 1960 Paper n 2372 p 11-87. 
All conerete dams of TVA are of straight gravity type; meth- 
ods which have been used to control cracking of mass con- 
crete in four largest of these; results include description of 
eracks observed during and after construction. 


Uplift Pressure. Uplift in Gravity Dams, S.LELIAVSKY. Water 
Power v 11 n 10, 11, 12 Oct 1959 p 875-8, Nov p 419-24, Dec 
p 457-62, v 12 n 1, 2 Jan 1960 p 24-32, Feb p 72-6. Oct 1959: 
Paper reviews various conceptions on uplift and presents 
analysis supported by experimental evidence; summary of older 
“hypothetical-crack” theories. Noy: Principles of modern up- 
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lift theory. Dec: Uplift regarded as loading; nature and 
value of reduction coefficient. Jan 1960: Various devices used 
to determine uplift coefficient; author’s apparatus and ex- 
periments. Feb: Structural solutions to reduce uplift in dams; 
United States and overseas dam constructions are described 
as examples. 

DAMS, INFLATABLE. See Dams, Movable. 

DAMS, MOVABLE 


Collapsible Dam Aids Los Angeles Water Supply N.M.IM- 
BERTSON. Civ Eng (NY) v 30 n 9 Sept 1960 p 42-4. Unique 
dam structure for diversion of river waters to aquifer recharge 
spreading grounds of Los Angeles water works; dam consists 
of neoprene covered nylon tube 150 ft long and 6 ft in diam, 
inflatable with water; at flood flows, automatic siphon deflates 
dam and all debris is carried over by water; diverted water 
is cleaned from muddy suspension by addition of “Separan”’ ; 
scraping machine removes algae from spreading ground; other 
uses of inflatable dams. 

DAMS, ROCK FILL. See Dams, Earth. 
DATA PROCESSING 


See also Automatic Control; Business Machines—Data Proc- 
essing ; Computers—Data Processing ; Industrial Plants—Auto- 
mation; Information Theory; Iron and Steel Plants—Automa- 
tion; Literature—Searching; Machine Tools—Control; Punch 
Card Systems; Rockets and Missiles—Telemetering; Space 
Flight—Human Factors; Tape Recorders; Teletypes; Tele- 
vision—Closed Circuit; Textile Mills—Data Processing. 

Making Data Processing Center More Efficient, W.C. 
HUNTER. Nat Assn Accountants—Bul v 41 n 8 Sec 1 Apr 
1960 p 69-76. Information on equipment and procedures used 
at Decatur plant of Chemstrand Corp, where delays in re- 
ports have been largely eliminated, standard costs developed, 
machine use time increased and procedure for examination 
of economics of new operations instituted; research, engineer- 
ing and administration, as well as manufacturing are served 
by data processing center. 

One-Inch Perforated Paper Tape. Electronic Industries Assn 
—EIA Standard RS-227 Oct 1959 1 p. Standard covers width, 
thickness, size and location of holes, and other dimensions of 
perforated paper tape with fully punched round holes, used for 
recording six, seven or eight levels of information across tape. 

Versatile Data Processing Facility, J.P,.RANDOLPH. IRE 
Int Convention Ree v 8 pt 5 (Communications Systems, Space 
Electronics & Telemetry) 1960 p 3-16. Equipment and capabil- 
ities of Data Processing Center, Applied Physics Laboratory, 
Johns Hopkins University are described; Center processes 
wide variety of telemetry and systems data from POLARIS, 
TERRIER, TARTAR, and TALOS missiles programs for Bu- 
reau of Naval Weapons. 

DATA STORAGE. See Computers—Data Storage; Counters— 
Pulse Analyzers; Memory Devices; Tape Recorders. 

DATA TRANSMISSION. See Automatic Control; Computers— 
Data Transmission ; Telegraph—Data Transmission ; Telemeter- 
ing; Telephone—Data Transmission. 

DAYLIGHTING. See Illuminating Engineering. 

DEEP DRAWING. See Metals Drawing—Deep. 

DEFECTS IN MATERIALS. See Aluminum Sheet—Defects ; 
Cast Iron—Defects; Crystals—Defects; Die Castings—Defects ; 
Electroplated Products—Defects; Foundry Practice—Defects ; 
Glass—Defects ; Materials Testing—Nondestructive ; Steel Cast- 
ings—Defects ; Steel Ingots—Defects; Tin Plate and Plating— 
Defects ; Welds—Defects. 

DEGREE DAYS. See Heating—Fuel Consumption. 

DEHUMIDIFICATION. See Air Conditioning ; Humidity—Con- 
trol. 

DEHYDRATION. See Drying; Natural Gas—Conditioning. 

DELAY LINES. See Radio Circuits—Delay; Radio Lines. 

DEMAND METERS. See Electric Meters. 

DENSITOMETERS 

See also Photographic Emulsions. 

Aequidensitometrie. Verfahren zur zweidimensionalen Pho- 
tometrie und zur Analyse von Bildern, W.KRUG. Archiv fuer 
Technisches Messen n 283, 286 Aug 1959 p 157-60, Nov p 
227-30. Equidensitometry; techniques of 2-dimensional pho- 
tometry and of picture analysis; review of methods and in- 
struments. 27 refs. : 

Densitometer Wedge for Measurements at Low Optical Den- 
sities, N.R.SILVESTER. J Sci Instruments v 37 n 1 Jan 1960 
p 33-4. Continuous wedge for quantitative evaluation of elec- 
tron micrographs, in which, over range 0 to 1.0, optical 
density varies exponentially along its length within accuracy 
of plus or minus 5%; application is indicated in measurements 
of mass of electron-microscope specimens and similar uses in 
contact microradiography and microspectrophotometry. 

DENSITY MEASUREMENT. See Densitometers ; Density Meas- 
uring Instruments; Glass—Constitution ; Meteorology; Pho- 
tographic Film—Processing ; Radiation—Measurement ; Smoke 
Density Measurement. 


DENSITY MEASURING INSTRUMENTS 


See also Petroleum Refineries—Instruments; Smoke Density 
Measurement; Soils—Testing. 


Gaging Gas Density with Fast Charged Particles, B.W.SCHU- 
MACHER. Nucleonics v 18 n 10 Oct 1960 p 106, 109-10, 112, 
114. Recent studies with charged particles have been success- 
ful in recording gas density, continuously under all circum- 
stances; method can be extended to record local variations of 
flow rates, gas composition, and temperature; applications in- 
clude furnace flames, supersonic gas jets in rarified at- 
mosphere, and high vacuum measurements below 10-® torr; 
B-ray gages, electron beams from cathode ray tubes, or @ 
Darscles may be used, as required for specific applications, 21 
refs. 


Precise Measurement of Density and Surface Tension at 
Temperatures up to 1000 C in one Apparatus, G.J.JANZ, M.R. 
LORENZ. Rev Sci Instruments v 31 n 1 Jan 1960 p 18-22. Fea- 
tures of apparatus for studying molten salts, including density 
bob of special design to enable surface tension data to be ob- 
tained simultaneously; continuously variable height-crucible 
arrangement for liquid sample; results for molten potassium 
nitrate up to 470 C. 


DEOXIDANTS. See Steel Manufacture—Deoxidants. 
DEPRECIATION. See Machine Tools—Depreciation. 
DERMATITIS. See Occupational Diseases—Dermatitis. 
DERRICKS. See Oil Well Drilling—Rigs. 

DESCALING. See cross references under Scale Removal. 
DESICCANTS. See Dryers; Drying. 

DESIGN ENGINEERING. See Product Design. 
DESTROYERS. See Warships—Destroyers. 
DESULPHURIZATION. See Gas Purification—Desulphuriza- 


tion; Petroleum Refining—Sulphur Compounds; Steel Manu- 
facture—Physical Chemistry. 


DETECTORS. See Air Pollution—Analysis; Counters; Gas 


Analysis—Apparatus; Gas Detectors; Infrared Rays; Ioniza- 
tion Chambers; Leak Detectors; Liquid Level Indicators; 
Materials Testing—Nondestructive; Medical Equipment and 
Supplies—EHlectronic; Metal Detectors; Nuclear Reactors—In- 
struments; Photoelectric Cells; Radiation—Hazards; Radia- 
tion—Measurement; Radio Detectors; Radioactive Materials— 
Measurement; X-Rays—Measurement. 


DETERGENTS 


See also Enamel—tTesting; Lubricating Oil—Additive Com- 
pounds; Petroleum Products—Chemicals; Sewage Treatment— 
Detergent Effect; Surface Active Agents; Textiles—Launder- 
ing; Water Pollution; Water Treatment. 


Exemple d’application de produits polyvalents en milieux 
d’hydrocarbure et d’eau, T.SSALOMON. Institut Francais du 
Pétrole et Annales des Combustibles Liquides—Revue v 14 n 
12 Dec 1959 p 1773-8. Example of application of polyvalent 
products in hydrocarbon and aqueous medium; properties of 
non-ionic surface active agent which differs from other com- 
pounds of this type by its polyvalent effects; it can thus 
serve both as flocculating and demulsifying agent; use of 
product for purification of used lubricating oil, desalting 
of erude oil, elimination of sludge, naphthenic acids, and 
paraffin ; properties of ICOX58. 


Packaging. See Containers—Plastics. 
DETONATION. See Automotive Fuels—Detonation ; Explosions ; 


Explosives—Detonation ; Gases—Combustion; Shock Waves. 


DEUTERIUM 


See also Ammonia—Manufacture ; Copper and Alloys—Irradi- 
ation; Heavy Water; Nuclear Reactors. 

Pilot Plant Data for Hydrogen Isotope Distillation, T.M. 
FLYNN. Chem Eng Progress v 56 n 3 Mar 1960 p 387-42. 
Operating data for low temperature recovery of deuterium 
from hydrogen by means of fractional distillation; design 
problems are considered; data given can be used in design and 
operation of reliable and efficient plant which can be made 
either parasitic to or independent of large hydrogen sources ; 
plants combine short equilibrium time, low capital investment 
and low unit cost of heavy water. 27 refs. 

Preliminary Approach to Calculation of Water-Hydrogen 
Sulphide Dual Temperature Deuterium Separating Plant, B. 
BRIGOLI, S.VILLANI. Energia Nucleare v 6 n 12 Dec 1959 p 
784-98. Attempt to solve some calculation problems in design 
of water-hydrogen sulphide dual temperature deuterium sep- 
arating plant; elementary separation factor, and single-stage 
enrichment factor calculated; optimal enrichment derived for 
1- and 2-stage plant with respect to column volumes; applica- 
tion of climbing film type heat exchangers for heat recovery 
in gas line also considered. 


DEW LINE. See Radar. 
DEWARS 


See also Spectrometers. 


Temperature Stratification in Nonventing Liquid Helium 
Dewar, L.E.SCOTT, R.F.ROBBINS, D.B.MANN, D.W.BIR- 
MINGHAM. US Bur Standards—J Research—Eng & Instru- 
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mentation v 64C n 1 Jan-Mar 1960 p 19-23, Existence of 
temperature gradients in nonventing Dewar is verified, and 
method for determining approximate magnitude of gradients 
is described; use of high conductivity construction materials 
js recommended to eliminate gradients and unnecessarily high 
pressures, and to permit pressure rise predictions to made; 
pertinent to shipping of liquid helium. 


DEWATERING. See Excavation. 

DIAL GAGES. See Gages. 

DIAL TELEPHONE. See Telephone. 
DIAMOND DRILLING. See Drilling, Diamond. 
DIAMOND MINES AND MINING 


South Africa. Block Caving Practice at De Beers Consolidated 
Mines, Limited, W.S.GALLAGHER, W.K.B.LOFTUS. S Afri- 
can Inst Min & Met—J v 60 n 9 Apr 1960 p 405-29. Group of 
mines has converted chambering to block caving method; 
shuttering, concreting, cracking of concrete, undercutting, 
ventilation, caving, collection of ground, draw control; produc- 
tion, and hoisting; advantages of block caving are lower labor 
costs, saving in mining costs of 21%, easier mining at depth, 
all workings concentrated on one level, improved ventilation 
and safety. 


Diamond Recovery Plant, State Alluvial Diggings, Alex- 
ander Bay D.B.SMIT, N.ORSMOND, J.E.DE LANGE STRY- 
DOM. S African Inst Min & Met—J v 60 n 9 Apr 1960 p 453- 
65. Since 1956 plant has been converted from jig plant to 
heavy media separation to increase tonnage treated at time 
when average ore reserve values are decreasing and has en- 
abled recovery of diamonds from old tailings; storage and 
scrubbing, heavy media separation and diamond recovery sec- 
tions; diamond recovery section consists of electrostatic treat- 
ment of smaller concentrates and grease belt treatment of 
larger sizes. 

Gewinnung und Aufbereitung der diamantfuehrenden, Blue 
Grounds’ der, Premier-Mine’, Pretoria, Suedafrikanische Un- 
ion, W.S.LEHMANN. Aufbereitungs-Technik v 1 n 6 June 
1960 p 252-4. Winning and dressing of diamondiferous blue 
ground at Premier Mine, Pretoria, South African Union; 
output is 16,000 tpd; separation of diamond consists of 
gravimetric flotation, treatment on grease tables, and hand- 
picking. 

Mining Blueground at De Beers, W.S.GALLAGHER. Eng & 
Min J v 161 n 6 June 1960 p 92-102. Geology of kimberlite and 
history of operations; because of difficulties of chambering 
at depth and its high costs of labor and development, in 1953 
block caving was initiated with savings in labor and mining 
costs, and improved safety and ventilation; hoisting now 
centralized at one shaft which serves two mines; treatment 
plant handles 1000 tph of blueground from three mines; treat- 
ment recovery operations; flowsheet. 

Mining Practice at Premier Diamond Mine, H.F.HODGSON, 
E.J.B.SSEWEL. S African Inst Min & Met—J v 61 n 2 Sept 
1960 p 61-89. Mine consists of kimberlite in form of ellipti- 
cal, vertical pipe 78 acres in extent; country rock is felsite in 
good condition, resulting in minimum amount of scaling of 
pipe walls; three stages of mining practice, shaft system, 
haulageways, rock breaking and mine ventilation. 

Treatment and Recovery Practice at Kimberley Mines of De 
Beers Consolidated Mines, Limited, E.COLVIN, H.S.SIMPSON. 
S African Inst Min & Met—J v 60 n 10 May 1960 p 5038-24. 
Treatment consists of crushing, washing and recovery stages; 
in 1958 construction of efficient new washing plant, process 
of recovery of minus ten mesh concentrates was altered to 
eater for greater production of fine diamonds; recovery con- 
sists of heavy media, grease table and cleaning and sorting 
phases; in main recovery plant heavy media separation cone 
has replaced 40 pulsator jigs and six new grease tables have 
replaced 51 of old type; daily production is 2800 carats. 

Treatment of Gravels for Recovery of Diamonds at C.D.M., 
S.W.DEVLIN. S African Inst Min & Met—J v 60 n 9 Apr 
1960 p 430-52. Aim of milling process is to eliminate at each 
point in cycle maximum quantity of unwanted gravel; after 
crushing of ore, first concentration step is heavy media sep- 
aration, followed by magnetic separation, attrition milling, 
electrostatic separation, grease-belt separation, and hand-sort- 
ing; hand-sorting is most vulnerable process in recovery 
cycle; tailings are retreated. 

Treatment Plant and Diamond Recovery at Premier Mine, 
R.I.SHANKS. §S African Inst Min & Met—J v 61 n 2 Sept 
1960 p 90-109. After being crushed and sorted material 
moves to sereening and washing plant, jig plant, primary 
and secondary heavy medium separation plant, and grease 
table recovery plant; procedure of diamond sorting and test- 
ing for losses; tailings and slimes disposal. 

Soviet Union. Developments on Yakutia Diamond Fields of 
Siberia. S African Min & Eng J v 71 n 3530 Sept 30 1960 p 
823. Main problems to be solved in developing Yakutia diamond 
fields are determination of appropriate recovery methods, 
scale of operations and development priorities for different 
diamond deposits; planning supply of energy for industry 
and housing; effective transportation linking area with rest 
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of country; organization of labor; means of providing work- 
ers with fresh food; sketch of geology and description of dia- 
monds. 

Diamonds in Soviet Union. Min J v 255 n 6518 July 22 1960 
p 98. 98% of all domestic diamond production comes from 
Yakutia; quality of Russian diamond types is very divergent ; 
chief difficulty in mining is cold weather; plan to set up 
production over period of 1959-65. 


DIAMONDS 


See also Crystals; Diamond Mines and Mining; Mineral 
Industry and Resources; Mineralogy—Native Elements ; Semi- 
conductors—Optical Properties. 

Application des methods geochimiques (Cr et Ni) a la re- 
cherche de pipes kimberlitiques, P.-AICARD. Annales des 
Mines Feb 1959 p 108-10. Application of geochemical method 
(Cr and Ni) to prospecting for kimberlite pipes; conditions 
under which geochemical prospecting could be carried out for 
unknown zones are derived by experimenting with known 
pipe at Kenieba in French Sudan; method indicates only 
zones of anomaly, and does not eliminate subsequent direct 
prospecting. 

Diamond, S.TOLANSKY. Contemporary Physics v 1 n 2, 4 
Dee 1959 p 96-111, Apr 1960 p 276-86. Dec 1959: Review of 
diamond considers its hardness, sources, fabrication, and some 
of its technological uses; examples of etched surfaces, growth 
features, surface polish and percussion marks are illustrated ; 
history of man-made diamonds is briefly reviewed. Apr 1960: 
Aspects treated include absorption spectra, semiconductivity, 
luminescence, diamond counters and irradiation defects. 


Diamond Deposits of Yakutia, N.W.WILSON. Min Mag v 
103 n 4 Oct 1960 p 205-13. Avea where diamonds were found 
is 4,000,000 sq km; permafrost reaches depth of 350 km; geo- 
logically, area belongs to Siberian platform; diamonds occur 
in placers derived from diamondiferous kimberlite pipes; 
petrography and mineralogy of kimberlites; review is based on 
book by A.P.BOBRIEVICH and others published in 1959 in 
Moscow. 


Diamond Physies, F.C.CHAMPION. Nature (Lond) v 188 n 
4748 Oct 29 1960 p 868-9. Report on conference held Sept 22-3 
under auspices of Institute of Physics and Physical Society ; 
papers presented on synthetic diamonds, semiconducting dia- 
monds, graphitization, irradiation damage, and silicon car- 
bide; further study of diamonds should yield information on 
fundamental problems in solid state physics. 


Diamonds in Great Lakes Area, C.H.SMITH. Can Min J v 
81 n 7 July 1960 p 51-2. Newly developed prospecting tech- 
niques can be applied to problem of determining source of dia- 
monds found in glacial drift of Great Lakes; mineralogical 
studies of heavy minerals occurring in drift from which dia- 
monds are reported, to determine if certain indicator minerals, 
such as pyrope and chrome diopside, are present; Pleistocene 
studies designed to trace these heavy minerals to their source. 


Diskovaya skul’ptura na almazakh i ee proiskhozhdenie, 
K.G.KVOKOV. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd series pt 88 n 3 1959 p 240-6, 3 plates. Relief of 
diamonds having sculptured disk pattern and its origin; 
study of diamonds from placer deposits of Urals reveals that 
relatively few have this relief and that it appears only on 
curved (dodecahedral) faces, never on flat (octohedral) faces ; 
formation of sculptured relief surfaces requires presence of 
rapidly cooling liquid phase of carbon in parent magma. 


Graphitization of Diamond, M.SEAL. Nature (Lond) v 185 
n 4712 Feb 20 1960 p 522-3. Production of graphite from dia- 
monds; electron microscopic studies; interpretation of extra 
spots and rings in diffraction patterns obtained. 


Ionization Effects Produced in Diamonds Subjected to Mono- 
energetic B-ray Bombardment, P.J.KENNEDY. Roy Soc—Proe 
v 253 n 1272 Series A Nov 17 1959 p 37-51. It is shown that 
only small portion of incident B-rays may dissipate their total 
energy within specimen and that pulse-height spectra can be 
interpreted successfully only when conduction pulse is reiated 
to energy lost by electron producing it; theory proposing that 
primary electron energy degradation takes place principally 
by interaction with valence electrons of crystal; criteria sug- 
gested by which conduction pulse response of various solids 
may be predicted. 


Kimberlite in Sierra Leone, D.R.GRANTHAM, J.B.ALLEN. 
Overseas Geology & Mineral Resources (Great Britain) v 8 
n 1 1960 p 5-25, 1 map, 6 plates. Diamond bearing kimberlite 
dikes are heavily weathered, and contain inclusion of garnetif- 
erous serpentine and eclogite; Sierra Leone Diamonds are 
mostly coated, and symmetrical; asymmetrical diamonds are 
clear; detailed morphological analysis shows that, with ex- 
ception of cube, no particular form or surface belongs predomi- 
nantly to any one grain size, 


New Electron Radiation Facility at Diamond Research Labo- 
ratory, J.F.H.CUSTERS. S African Min & Eng J v 71 n 
3498 Feb 19 1960 p 426-7, 429. High voltage electron accelera- 
tor will be used to study effects of electrons and gamma rays 
on diamonds and metals; use of cascade h-v generator, ac- 
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celerator tube, vacuum equipment, control system and gas 
lle system; examples of research programs to be under- 
aken. 


_O perspektivakh almazonosnosti yugo-zapodnoi chasti Si- 
birskoi platformy, Sh.D.KURTSERAITE. Sovetskaya Geologiya 
v 2n 8 Aug 1959 p 102-12. Prospects for diamonds in south- 
western part of Siberian platform; diamonds have been found 
in recent alluvium; their primary source remains unknown; 
it may be inferred that primary deposits of diamonds of kim- 
berlite type exist in southern part of Siberian platform; 
monoclinal uplifts are most favorable for development of 
primary diamond deposits. 


Industrial Applications. See also Cutting Tools—Diamond ; 


Drilling, Diamond; Oil Well Drilling—Bits; Grinding Wheels 
—Diamond; Rock Drills—Bits. 

Diamantwerkzeuge—ihre Formen und Bedeutung fuer die 
Oberfiaechen-Veredelung der Metalle, B.KLEINSCHMIDT. Me- 
tall v 14 n 1 Jan 1960 p 25-36. Diamond tools, their shapes and 
their importance in surface finishing of metals; survey of 
grinding, lapping, and polishing tools and operations; brief 
section on boron carbide as diamond substitute. 

Industrial Diamonds: Man-Made or Natural? J.H.OLSON. 
Am Mach/Metalworking Mfg v 104 n 19 Sept 19 1960 p 103, 
105. Natural diamond grits are said to be more efficient today 
than ever before, as result of research correlating effects of 
particle shape with abrasive action; two new specialty grits 
SND-RB (needle) grit, and SND-MB (blocky), developed; 
how shape count of grit, which is in essence description of 
its average diamond particle shape, is made; why shape is 
important; ‘“‘frailability’’; case for needles. 


Union Heads World in Industrial Diamond Work. S African 
Min & Eng J v 71 n 3508 Apr 29 1960 p 1031-3. Improvements 
made in quality of synthetic diamonds made both in United 
States and South Africa; new stones have distinct crystal- 
line form of diamonds as compared to previous polycrystalline 
aggregates; new process has been developed for selecting nat- 
ural diamond grit whereby only material with highest resist- 
ance to abrasion is used in metal bonded matrices. 


Synthetic. See also Diamonds—lIndustrial Applications. 


GE Reveals Secret of Manmade Diamonds. Steel v 146 n 2 
Jan 11 1960 p 87; see also Carbide Eng v 11 n 12 Dec 1959 
p 9-10. Carbonaceous material (graphite, carbon black, sugar 
charcoal, or carburizing compound) and catalyst (Cr, Mn, Fe, 
Co, Ni, Ru, Rh, Pd, Os, In, or Pt) are placed in pressure cell 
and subjected to 0.8-1.8 million psi between 2200-4400 F; in- 
dustrial diamond formed in several minutes; crystal shape 
determined by temperature of formation with cubes predomi- 
nating at lower limits of temperature range, and octahedra at 
upper limits. 

How Good are Micronized Man-Made Diamonds? S.KAY, 
E.F.WARREN. Carbide Eng v 11 n 11 Nov 1959 p 20-1. Study 
made by author’s company in Brooklyn, NY to find out what 
happens when Man-Made diamonds are micronized ; Man-Made 
diamond had adverse effect of producing approximately 10% 
more of superfines (0.2), which increases cost of handling; it 
contained very little of 30-60 micron range; performance of 
Man-Made diamond when used on diamond dies, and on car- 
bides; report of one-month experimental use of Man-Made 
diamonds on carbide dies by Superior Tube Co, Norristown, 
Pa: 

Very High Pressure-High Temperature Research Apparatus 
and Synthesis of Diamond, A.A.GIARDINI, J.E.TYDINGS, 
S.B.LEVIN. Am Mineralogist v 45 n 1-2 Jan-Feb 1960 p 216- 
21. Research apparatus capable of achieving reproducible, 
sustained, near-hydrostatic pressures to at least 100,000 atm 
coneurrent with temperatures exceeding 3000 C; experimental 
example of synthesis of diamond. 


DIAPHRAGMS 


See also Domes and Shells—Stresses; Microphones; Pres- 
sure Measuring Instruments; Valves and Valve Gear. 

Fine spezielle Analogierechenmaschine: Die schwingende 
Membran, ihr Verhalten und ihre Verwendung in der Mole- 
kuelphysik, H.DEHNERT. Frequenz v 13 n 9 Sept 1959 p 
289-304. Special analog computer: oscillating diaphragm, its 
behavior and application in molecular physics; apparatus for 
measurement of self-oscillating diaphragms, and for use in 
quality testing of diaphragm materials; discussion of two 
analog models describing ideal diaphragm behavior. 

Eksperimental’noe issledovanie kharakteristik rezinotkane- 
vykh membran, G.T.BEREZOVETS, T.L.CHOU (CHZHOU 
TSZIN-LEN). Avtomatika i Telemekhanika v 21 n 3 Mar 
1960 p 323-32; see also English translation in Automation & 
Remote Control v 21 n 3 Mar 1960 p 224-31. Experimental 
study of rubber-fabric diaphragms used in pneumatic control 
applications. 

Rupture Characteristics of Safety Diaphragms, N.A.WEIL. 
ASME—Trans—J Applied Mechanics v 26 Ser E n 4 Dec 1959 
p 621-4. Instability (maximum pressure) _eriteria for _ma- 
terials obeying parabolic stress-strain law investigated ; The, 3 
shown that neither “‘pureness’” nor annealed condition of 
metal gives adequate assurance of reliability in frangible 
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disk service; method of insuring requirement is to confirm 
experimentally that, in uniaxial test, fracture will not occur 
before logarithmic strain exceeds roughly (0.36+ 0.73 m) or 
that in bulge test, applied hydrostatic pressure passes through 
maximum prior to bursting. 

Some Problems in Flanging and Beading Membranes, B.V. 
GRIGORYEV. NASA—Tech Translation n F-32 June 1960 13 
p. Method of hydraulic forming of thin metal diaphragm ma- 
terial gives considerably more stable properties and less resid- 
ual deformations, elastic fatigue, and hysteresis; problems 
relating to pressure necessary for forming diaphragm and 
utilizing this pressure to reinforce clamping pressure of blank 
against rim. (Translation from Russian book: Some Questions 
Fertamning to Modern Instrumentation Technology, June 1960 
p 84-96.) 

DIBORANE. See Rockets and Missiles—Propellants. 
DICTATING MACHINES 


Telephone Dictation Recorder System, S.BALMER. ATE— 
Jv 16n1, 2, 3 Jan-July 1960 p 65-76. Method of integrating 
ATE dictation recorder with automatic telephone systems; 
details of system design and operation, including recorder 
access, trunking arrangements, line signaling circuit, and 
associated facilities. 

DIE CASTING 

See also Aluminum and Alloys—Bonding; Automobile Manu- 
facture—Die Casting; Business Machines—Manufacture; Cast 
Iron; Die Casting Machines; Die Castings. 

Die Casting Developments in Soviet Union, H.K.BARTON. 
Machy (Lond) v 96 n 2463, 2467 Jan 27 1960 p 201-12, Feb 24 
p 440-3. Jan 27: Adaptation of Cothias process to mechanized 
quantity production in contrast to Western countries where 
none of these techniques has been at all widely adopted; spe- 
cial reasons for these three developments in Eastern Europe 
stem from introduction by J.POLAK, in late 1920’s of cold 
chamber die casting machine with vertical metal well; press 
chilling process; dies for displacement casting; ‘‘Universal’- 
naya’’ casting machine; stripper plates; examples of dis- 
placement casting dies. Feb 24: Effects of metal volume on re- 
sults obtained with displacement casting process; volume 
variation has most noticeable effect on dimensions in castings 
with matching external and internal steps; probable lines 
of development of die casting in Soviet Union. 

Die Casting Industry of Japan, H.K.BARTON. Machy 
(Lond) v 97 n 2498 Sept 28 1960 p 740-4. Organization and 
technologica] structure of Japanese die casting industry; 
predominance of small sized enterprises noted; overall produc- 
tion in 1959 was 26,000 tons, including 17,000 tons of alu- 
minum die castings. 

Die Casting Operations in Buehler Foundry, Switzerland, 
R.E.GREEN. Machy (Lond) v 95 n 2459 Dee 30 1959 p 1401-8, 
v 96 n 2467, 2474 Feb 24 1960 p 433-40, Apr 13 p 823-30. 
Dec 30: Details of installations for storage and inspection of 
castings given; attention drawn to more interesting dies 
used in foundry and castings which they produce. Feb. 24: 
Vacuum die casting; pipe fitting and other examples of zinc 
alloy castings made under vacuum; die for coil winding 
machine headstock; small automatic die casting machine; 
machining die castings. Apr 13: Design features of Buehler 
die casting machines. (See description of plant indexed in 
Engineering Index 1959 p 312 from Oct 28 1959 issue). 

Factors Influencing Rates of Production on Large Die 
Casting Machines, H.K.BARTON. Machy (Lond) v 97 n 2494 
Aug 31 1960 p 501-12. Causes of delay during operating cycle; 
pouring rests for ladles; timed pouring; removal of castings ; 
developments in casting transfer mechanisms; insert loading 
arrangements; transport of castings; methods of facilitating 
stacking; advantages of internal feeding of cavities; use of 
slug shearing dies. 

How to Take Advantage of Gravity Die Casting, D.PECK- 
NER. Matls in Design Eng v 51 n 4 Apr 1960 p 111-16. 
Design for process; casting alloys and their properties; evalu- 
ating materials and coating for dies. 


Low Pressure Die Casting, E.C.LEWIS. Modern Castings 
v 37 n 5 May 1960 p 154-8. System of low pressure die casting, 
described as flow method against force of gravity with slow 
cooling to complete solidification, is presented; equipment 
used is shown in illustrations. 


Metallurgy and Production of Aluminum and Zine Castings, 
D.L.La VELLE. Plating v 47 n 2 Feb 1960 p 180-7. Discussion 
in question and answer form of methods of making die cast- 
ings, defects present in castings, and how defects, alloys, 
and casting methods affect anodizing and plating. 


Pressure-Diecasting Problems in Jobbing Foundry, H.R. 
ABRAM. Brit Foundryman y 53 pt 1 Jan 1960 p 20-3. Major 
problems dealt with are loading, tools, standards, and labor. 


Some Impressions of Italian Die Casting Plants, H.K. 
BARTON. Machy (Lond) v 97 n 2489 July 27 1960 p 225-33. 
Use of many heavy duty cold chamber machines, abve 600 
tons rating, regularly employed for production of large and 
intricate aluminum castings for car trade; details of die 
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casting production of following plants: Fiat at Furin; Fon- 
deria Ruffini, Turin; S.I.M.I.Plant at Cormano; Olivetti 
Plant; Triulzi Works at Novate (Milan). 


Third Die Casting Conference, H.K.BARTON. Machy (Lond) 
vy 96 n 2485 June 29 1960 p 1654-64. Report of conference 
organized by European Pressure Die Casting Committee at 
Stresa, Italy, May 1960; history of committee set up in 
1953; Japanese die casting industry; Die Casting Research 
Foundation; research on heat checking; heat treatment of 
die steel; treatment and utilization of scrap; feeding zine 
alloy die castings; spark erosion of dies; cost analysis and 
cost control; Necchi die casting plant at Pavia. 

Aluminum. See Die Casting—Light Metals. 


Dies. Abrasive Blasting of Die Casting Dies, E.N.FIELD. 
Machy (Lond) v 96 n 2466 Feb 17 1960 p 367-8. Vapor blast- 
ing is more efficient than other methods of die cleaning 
because it acts quite evenly on surface however irregular form 
may be; production of die castings of acceptable finish from 
new die is frequently much accelerated by vapor blasting 
surface of impression; to ensure satisfactorily surfaced 
components right from start it is considered desirable to 
vapor blast all die cavities before production begins. 


Are Cast Molybdenum for Die Casting Dies, H.M.McCUL- 
LOGH, N.W.CAULKINS. Precision Metal Molding v 18 n 5 
May 1960 p 54-5. Successful use of molybdenum and Mo-0.5%- 
Ti alloy in aluminum and zine die casting industry; molyb- 
denum’s superior resistance to heat checking, very high 
thermal conductivity, and low coefficient of thermal expansion 
when compared with common die steels; suggestions for 
preparation and use of molybdenum cores for die castings. 


Composite Shaw-Process Moulds, G.P.WELCH. Foundry 
Trade J v 108 n 2256 Mar 3 1960 p 261-3. Account of produc- 
tion of die casting dies at Wolverhampton Die Casting Co, 
with particular emphasis on problems encountered when mak- 
ing cast steel bolsters. 


Die Design Improves Zine Diecastings, G.L.WERLEY. Foun- 
dry v 88 n 6 June 1960 p 109-15. Impact strength of zine 
diecastings is discussed in relationship to features of die 
designs planned to produce optimum quality; die design prin- 
ciples described also apply to aluminum and magnesium 
diecastings ; composition limits in zine diecastings. 


Die Temperature Control, H.A.-MEYRICK. Metal Industry 
v 97 n 15 Oct 7 1960 p 3801-2. Fundamentals involved in 
controlling temperature of pressure die casting dies for 
optimum production; system described overcomes some of 
difficulties inherent in this problem. Abstract of paper before 
Die Casting Research Foundation. 


Fluid Dynamics and Die Design for Pressure Casting, 
H.KESSLER. Light Metals v 23 n 261 Feb 1960 p 36-9. 
Abridged English translation of article indexed in Engineer- 
ing Index 1958 p 281 from Zeit fuer Metallkunde May 1958. 


How Unit Dies Slashed Downtime on G.E.’s Casting Ma- 
chines, J.H.MILLS. Modern Metals v 16 n 1 Feb 1960 p 60, 62. 
Example of producing at Outdoor Lighting Department, 
Hendersonville, NC, small ballast base used in new Type-M 
mercury street lighting luminaire; 100 shots per hr, one 
ballast base and one or two other parts per shot, turned 
eut by unit die assembly; biggest savings come from reduction 
of downtime during changeover. 


Improving Wear Resistance of Die Casting Dies, H.K. 
BARTON. Machy (Lond) v 96 n 2472 Mar 30 1960 p 711-22. 
Importance of correct ejector design; automatic lubrication : 
treatments for prevention of galling; improvements in wear 
and fatigue resistance obtained by Sulfinuz treatment; die 
casting applications of latter; experience of French Zenith 
plant using Sulfinuz-treated dies since 1954; results obtained 
with carburetter bow] die; effects on casting surfaces; results 
of comparative wear tests; advantages of light grinding after 
treatment. 


Injection of Metal into Die Casting Dies, H.K.BARTON, 
S.SAKUI. Machy (Lond) v 96 n 2476, 2480 Apr 27 1960 
p 937-52, May 25 p 1183-90. Apr 27: Various theories concern- 
ing injection of metal into die casting dies, and practical 
investigations carried out in this connection; results obtained 
in Metallurgical Department of Tokyo Institute of Tech- 
nology during past 4 yr; equipment and methods described: 
measurement of metal temperature, injection velocity and 
force exerted by injection plunger. May 25: Results of 
pe pata concerned with metal flow within die cavity. 

refs. 


Sintered Molybdenum for Die Casting Dies, H.P»+KUEBRICH. 
Precision Metal Molding v 18 n 5 May 1960 p 56. Molybdenum 
produced at General Electric by powder metallurgical methods ; 
sintered product can be rolled, forged, extruded, and ma- 
chined; its thermal conductivity is about 8 times that of 
steel; use of Mo as die material is still in experimental stage 
and tentative conclusions only can be drawn; advantages and 
disadvantages. 


Light Metals. See also Aluminum Foundry Practice—Perma- 
nent Mold; Aluminum Silicon Alloys; Automobile Manufac- 
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ture—Die Casting; Die Casting—Dies; Die Castings—Finish- 
ing; Furnaces, Melting; Typewriters—Manufacture. 

Aluminium-alloy Pressure Diecastings, J.C.REED. Brit Foun- 
dryman v 53 pt 4 Apr 1960 p 178-86, (discussion) pt 12 
Dee p 565-6. Survey of developments presented; continuous 
increase in size of both diecasting machines and castings; 
automatic metal feed; removal of castings from dies; insert 
loading; vacuum diecasting; improvement in aluminum die- 
casting alloys; tolerances for pressure diecastings; die devel- 
opment; casting trends. 

Aluminium Alloys for Pressure Die-Casting, F.H.SMITH. 
Metal Industry v 97 n 7, 8 Aug 12 1960 p 123-6, 132, Aug 19 
p 147-9. Composition and properties and characteristics of 
aluminum die casting alloys; effect of following alloying 
elements considered: Si, Cu, Mg, Mn, Ni, Zn, Pb, Sn and Ti; 
testing of materials; microstructure; casting and other char- 
acteristics; strength at elevated and sub-zero temperatures ; 
dimensional stability; weldability; electric conductivity; fin- 
ishing. 

Aluminum Die Castings for High Pressures, W.J.GRASSBY. 
Precision Metal Molding v 18 n 10 Oct 1960 p 59-60. Expe- 
rience at Bendix Products Div, shows that die castings are 
reliable in high pressure applications if design is correct, 
and castings are properly produced and carefully tested; 
alloy and design considerations; production of casting; die 
design; impregnation; testing. 

Cast Iron Inserts in Aluminum Die Castings, A.F.BAUR, 
J.S.MIKUS. Precision Metal Molding v 18 n May 1960 
p 42-3. Outstanding feature of new interlocking bond called 
Bimetallic Interlock Bond is that it can withstand high loads 
in any direction; this is especially important in cylinder 
linings in engine blocks and on brake drums; properties of 
BMI bond determined and compared with metallurgical bond, 
rough, partially interlocking bond, and interference fit; advan- 
tages of BMI bond. 


Druckguss aus dem leichtesten Nutzmetall, G.LIEBY. Gies- 
serei v 47 n 9 May 5 1960 p 227-35. Pressure die castings 
made from lightest commercial metal; review of composition 
and valuable properties of magnesium casting alloys; melting; 
foundry problems, such as theory vs practice of pressure 
easting technique, and cause of cracking; determination of 
mechanical properties ; examples of application. 


Low-Pressure Die-casting. Foundry Trade J v 109 n 2279 
Aug 11 1960 p 163-75. Survey of history and development of 
Alumase, Ltd, Burton Latimer, Northamptonshire, which op- 
erates largest foundry engaged in low pressure die casting of 
aluminum alloys in England (and probably in Europe) ; how 
research and high ideals were put into service and trans- 
formed into solid remunerative business; techniques and 
processes described. 

Metallurgy of Die Cast Aluminum Alloys, W.BONSACK. 
Precision Metal Molding v 17 n 11 Nov 1959 p 60-3. State- 
ment made that most aluminum casting alloys can be die cast; 
requirements of least possible shrinkage and freedom from 
hot cracking best fulfilled by Al-Si alloys; effect of magne- 
sium content; high iron content of die casting alloys con- 
sidered as desirable element because it prevents sticking, or 
at least diminishes its occurrence considerably; difficulties 
with iron and silicon which behave quite similarly, can be 
remedied easily by using proper pouring temperatures. 


Outline of British Diecasting Practice in Aluminium Alloys, 
R.R.WOODWARD, H.J.PROFFITT. Brit Foundryman vy 53 
pt 6 June 1960 p 259-72; see also Modern Castings v 38 n 4 
Oct 1960 p 123-36. Comparisons between trends in Great 
Britain and United States with regard to use of gravity and 
pressure diecasting processes; factors influencing choice of 
method in Britain; current pressure diecasting practice with 
regard to machines, die design and manufacture, and alloys 
used; gravity diecasting methods reviewed, including means 
for improving rate of output by mechanization, increasing 
yield per casting, use of multi-impression dies, and economic 
use of solidification-dwell time. 


Vacuum Die Cast Aluminum Parts, E.W.REARWIN. Pre- 
cision Metal Molding v 18 n 4 Apr 1960 p 46-7, 60. Vacuum 
die casting machines; outstanding results obtained in vac- 
uum die casting aluminum with varying percentages of 
silicon; production costs reduced by vacuum die casting. 


Vacuum. See also Die Casting—Light Metals. 


Vakuumdruckguss, H.WAELTI. Giesserei vy 47 n 9 May 
5 1960 p 235-40. Vacuum die casting; description of Nelmor, 
Ohse, and Morton processes, based principally on observations 
in United States; critique and expectations for future devel- 
opments. 


Zine. See also Die Casting—Dies; Die Castings Finishing ; 


Loudspeakers—Manufacture. 


Der Zinkdruckguss als Diener der Fliessfertigung und der 
Automatisierung, G.WEDDIGE. Metall v 14 n 4 Apr 1960 
p 302-3. Zine die castings in assembly line production and 
automation; tabulation of properties of three typical West 
German grades; United States and British equivalents; com- 
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Leen of production and consumption in these countries 


Zine Die Castings In Engineering Design, E.W.HORVICK. 
Elec Mfg v 66 n 2 Aug 1960 p 124-9. Survey of die-casting 
engineering design procedures; requirements for alloys and 
types of alloys ; properties of materials are investigated and 
related to design for extreme and normal environments; 
design considerations presented and parameters discussed, 

DIE CASTING MACHINES 

See also Die Casting. 


Return to Vertical, H.K.BARTON. Metal Industry v 96 n TEC 
18 Apr 22 1960 p 335-9, Apr 29 p 359-61. Merits of various 
types of die casting machines; two main fields in which 
vertical machines are unquestionably superior to generally 
used horizontal ones, are very short runs, even single cast- 
ings, of specialized die cast components such as locomotive 
bearings, and manufacture of insert bearing components; 
vertical machines now in use are reviewed, and their benefits 
indicated. 


Short-Stroke Core-Withdrawal Mechanisms, H.K.BARTON. 
Mech World v 139 n 3485 Dee 1959 p 524-6. Toggle locks, as 
used to hold diecasting machines tightly closed under high 
injection pressures, are also effective means of locking core 
blocks in casting position; novel utilization of toggle prin- 
ciple has appeared in light and compact “toggle ram” ac- 
tuated by pneumatic or hydraulic means; provides positive 
lock and exerts initial pull of 30 tons for the line pressure 
of 1000 psi; because unit is demountable and can be changed 
from one die to another, construction costs are reduced. 


Lubrication. See Lubrication—Die Casting Machines. 
DIE CASTINGS 
See also Die Casting. 


Die-Castings in Data Processing. Metal Industry v 96 n 21, 
24 May 20 1960 p 415-18, June 10 p 488-4. Illustrated examples 
of pressure die castings employed in IBM 024, 026 and 056 
range of card punching machines. 


Aluminum. See Die Casting—Light Metals. 
Corrosion. See Die Castings—Finishing. 


Defects. Methods of Overcoming Faults and Defects in Die 
Casting Shop, T.P.BARBICANE. Machy (Lond) v 97 n 2502 
Oct 26 1960 p 965-73. Recommended procedure for finishing 
dies; release agents and their application; advantages of 
automatic lubrication; finish on core end surfaces; design 
of overflow wells; prevention of cracking; soldering and 
erosion; importance of uniform ladling; metal handling prac- 
tice. : 


Finishing. See also Automobile Manufacture—Die Casting; Die 
Castings—Defects; Electroplated Products—Testing; Metalliz- 
ing—Vacuum; Metals Finishing. 


Corrosion Protective Characteristics of Decorative Chro- 
mium Plate, W.H.SAFRANEK, H.R.MILLER, C.L.FAUST. 
Plating v 47 n 5 May 1960 p 513-19. Report covers one phase 
of research conducted on die cast finishing at Battelle for 
American Zinc Institute; from study of chromium plate 
quality as related to plating conditions, ranges were estab- 
lished for depositing crackfree and nearly porefree chromium, 
which inhibited corrosion in nickel plate on which chromium 
was deposited; crackfree and porefree chromium also inhibited 
basis metal corrosion in copper and nickel plated zine die 
castings. 


Data on Corrosion Resistance of Electroplated Zine Die 
Castings, W.H.SAFRANEK, H.R.MILLER, R.W.HARDY, C.L. 
FAUST. Plating v 47 n 4 Apr 1960 p 405-11. Report sum- 
marizes three programs on search for practical methods of 
improving corrosion resistance of electroplated zine die cast- 
ings; performances of 46 different plating systems tabulated ; 
data show that duplex nickel coatings are efficacious, but 
perform effectively only when plated with 0.02 mil, or more, 
of chromium; composite of bright nickel and 0.055 mil of 
chromium also was effective in preventing corrosion. 


Developments in Trimming Die-Castings, H.K.BARTON. 
Metal Industry v 96 n 1 Jan 1 1960 p 7-8. Punchless piercing 
facilitates design of tools; “pop-up” trimming tools described 
have advantage of providing adequate support, thus eliminat- 
ing distortion of thin sections; they do not bruise or otherwise 
mar die castings cast with “hardware finish’’ and allow very, 
very slight float of upper tool which allows punches of 
combination tool to center themselves. 


Diecast Parts Combine Strength With Multi-Purpose Fin- 
ishes. Iron Age v 186 n 7 Aug 18 1960 p 102-3. New Al alloy 
called Hamiloy developed by Hamilton Die Cast Inc combines 
high physical properties with decorative end uses; color ano- 
dizing, brazing, welding, and porcelain-enamel coatings can 
be applied on production basis to new diecast material, for 
which He and O2 nuisance gases are controlled to produce 
sound castings with good surface finishes; absence of Si 
enables casting to buff to high luster; alloy casting has tensile 
strength of 37,000 psi and yield strength of 24,000 psi. 
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Evaluation of Modern Methods of Improving Corrosion 
Resistance of Plated Zine Base Die Castings, M.R.CALD- 
WELL, L.B.SPERRY. Plating v 47 n 4 Apr 1960 p 396-401. 
Copper nickel plated panels were selected for tests; two sul- 
phate baths were used together as one duplex plate, and 
two fluoride-type baths as another duplex plate; test methods 
included electrographic printing, Corrodkote test, CASS test 
and exposure test on Detroit roof; objective was to find best 
chromium deposit over duplex nickel; results reported for 
first three tests. 


Experiences in Decorative Plating of Zine Alloy Die-Cast 
Components, J.;CHADWICK. Electroplating & Metal Finishing 
v 13 n 7 July 1960 p 239-45. Summary of results of several 
years’ investigation into causes of and remedies for production 
difficulties encountered in copper nickel chromium plating of 
zine alloy die cast components on automatic plants; particular 
attention is given to defects occurring in nickel plating stage; 
Eee copper plating and chromium plating processes dis- 
cussed. 


New Routes to Better Electroplate for Zine Die Castings, 
W.H.SAFRANEK. Metal Progress v 78 n 1 July 1960 p 69-75. 
Discussion of duplex nickel, crack-free chromium and duplex 
chromium plating; these coatings provide long life to decora- 
tive and functional parts, particularly in automotive applica- 
tions. 


Practical Observations on Plating Buffed Zine Die Castings, 
N.ANANIATIS. Plating v 47 n 9 Sept 1960 p 1023-6. Problems 
in decorative plating on zine die castings; how to insure 
longer efficient rack life; zine die casting surface defects; 
pre-cleaning operations; plating procedures. 

Use of Selenic Acid for Plating Microcracked, Protective and 
Decorative Chromium Plate, W.H.SAFRANEK, R.W.HARDY. 
Plating v 47 n 9 Sept 1960 p 1027-31. Improved corrosion 
performance obtained with decorative composites of bright 
nickel and chromium, by inducing microcracking in chromium 
plate with addition of selenic acid to plating bath; with 
0.8 mil of bright nickel and 0.055 mil of microcracked chro- 
mium on one set of zine die cast panels, no basis metal corro- 
sion occurred during 144 hr of copper-accelerated salt spray; 
conditions for depositing microcracked chromium. 


Light Metals. See Die Casting—Light Metals; Die Castings— 


Finishing. 


Protective Coatings. See Die Castings—Finishing. 

Zine. See Die Casting—Zinc; Die Castings—Finishing. 

DIE STEEL. See Dies; Tool Steel. 

DIELDRIN. See Concrete—Termite Proofing. 
DIELECTRIC HEATING. See Electric Heating—Induction. 
DIELECTRICS 


See also Alumina; Barium Titanate; Crystals—HElectr‘c 
Properties ; Crystals—Ferroelectric; Electrets; Electric Cables 
—Insulation; Electric Capacitors; Electric Discharge; Electric 
Insulating Materials; Electricity; Electron Optics; Glass— 
Electric Properties; Insulating Oil; Liquids—Electric Prop- 
erties; Magnetic Materials; Radio Lines; Waveguides. 


Continuous Separations of Suspensions by Nonuniform Elec- 
trie Fields in Liquid Dielectrics, H.A.POHL, C.E.PLYMALE. 
Electrochem Soc—J v 107 n 5 May 1960 p 390-6. Suspensions 
of various solids in organic dielectric liquids can be treated 
continuously by pulsating d-c or a-c nonuniform electric fields 
of modest strength to clarify or enrich suspensions; methods 
and some of important variables; critical lower voltage and 
critical upper voltage between which operaticns must take 
place if appreciable separation is to occur. 


Dielectric Dispersion of Polar Liquids; Pt 1—Ethyl Ben- 
zoate, Amyl Benzoate and Ethyl Cinnamate, B.LAKSHMI NA- 
RAYANA. J Sci & Indus Research v 19B n 3 Mar 1960 
p 87-91. Dielectric constant and dielectric loss factor at 1000 
and 2000 Mc/s were determined employing coaxial line set-up 
and at 9200 Mc/s using waveguide method; static dielectric 
constant has been measured; results for benzoate conform to 
Cole-Cole type of semicircular representation of dielectric data 
with single relaxation time; for ethyl cinnamate, distribution 
of relaxation times has to be postulated. 


Dielectric Properties of Film of Cellulose Derivative, T. 
OGISO. Inst Elec Engrs Japan—J v 79 n 854 Nov 1959 p 1437- 
43. Experiments with film of cellulose derivative, moisture 
absorption characteristic and dielectric properties of which 
were improved by silicone addition, using di-silicon sulphide. 
In Japanese with English summary. 


Electric Polarizability of Short Right Circular Conducting 
Cylinder, T.T.TAYLOR. US Bur Standards—J Research— 
Mathematics & Mathematical Physics v 64B n 3 July-Sept 1960 
p 135-43. Method similar to that employed by W.R.SMYTHE 
(See Engineering Index 1956 p 308) for calculating capac- 
itance of freely charged short right circular conducting 
cylinder is used to calculate electric polarizability tensor in 
principal axis system; highly accurate ealeulations are carried 
out for cylinders with radius to half-length ratios of 4, 4, 
1, 2, and 4; results applicable to design of artificial dielectrics. 
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Elektroprovodnost dielektrikov v sil’nykh udarnykh volnakh, 
A.A.BRISH, M.S.TARASOV, V.A.TSUKERMAN. Zhurnal Eks- 
perimental’-noi i Teoreticheskoi Fiziki v 88 n 1 Jan 1960 p 22-5, 
Electric conductivity of dielectrics in strong shock waves ; 
electro-contact method was used to measure conductivity of 
air, water and some solid dielectrics when acted upon by 
strong shock waves; measurements of conductivities and 
pressures on shock wave front are presented. 

Ionisierungsleistung und ionisierungsstrom in einem dielek- 
trikum mit gasgefuellten aushoehlungen, A.VEVERKA. Acta 
Technica (Prague) v 5 n 3 1960 p 228-34. Ionization output 
and ionization current in dielectrics with gas voids; analysis 
of relationship between ionization output and ionization cur- 
rent in dielectrics, assuming dielectric to contain homoge- 
neously dispersed voids, whose width changes continuously in 
given range. English summary. 

K teorii relaksatsionnykh protsessov v ferrodielektrikakh so 
slaboi magnitnoi anizotropiei pri nizkikh temperaturakh, V.G. 
BARYAKHTAR, G.IL.URUSHADZE. Zhurnal Eksperimental’ 
noi i Teoreticheskoi Fiziki v 38 n 4 Apr 1960 p 1253-62. Theory 
of relaxation processes in ferrodielectric with weak magnetic 
anisotropy at low temperatures; establishment of equilibrium 
value of magnetic moment is due to magnetic dipole inter- 
action; relaxation time of magnitude of magnetic moment is 
same order of magnitude as its time of rotation toward 
equilibrium direction; spin and lattice equilibrium time is 
calculated. 

Kombinatsionnoe rasseyanie elektromagnitnykh voln v fer- 
romagnitnykh dielektrikakh, F.G.BASS, M.IL.KAGANOV. Zhur- 
nal Eksperimental’noi i Teoreticheskoi Fiziki vy 37 n 11 Nov 
1959 p 1390-3. Combinational scattering of electromagnetic 
waves in ferromagnetic dielectrics; scattering by oscillations 
of magnetic moment is predicted; extinction coefficient for 
seattered radiation is calculated. 

Lanosterin, ein organisches, nichtlineares Dielektrikum, G. 
HELLWIG. Zeit fuer Angewandte Physik v 11 n 7 July 1959 
p 255-9. Organic nonlinear dielectric lanosterol; permittivity 
measurements on solidified lanosterol and on lanosterol im- 
pregnated paper capacitors; long and short term decrease 
observed in capacity, when applying d-c bias field; explanation 
of this effect which is also reversible. 

Nonuniform Field Effects in Poorly Conducting Media, 
H.A.POHL. Electrochem Soce—J v 107 n 5 May 1960 p 386-90. 
Simplified theory of behavior of suspended polymer particles 
in real liquid dielectric; sluff-off time is relatively independent 
of voltage, but is directly proportional to resistivity factor; 
deposit will first form, then suddenly unform; amount of 
deposition should be proportional to particle size, voltage, 
inverse area of cell, and time at short times. 

O cherenkovskom izluchenii dipol’nykh momentov, dvizhu- 
shchikhsya po osi kanala v dielektrike, L.S-BOGDANKEVICH. 
Zhurnal Tekhnicheskoi Fiziki v 29 n 9 Sept 1959 p 1086-9. 
Cerenkov radiation of dipole moments moving along channel 
axis in dielectric; calculation of field and of magnetic and 
electric dipoles in solid medium; factor by which radiation 
from electric dipole, moving perpendicularly to its axis, is 
increased, in comparison to radiation in solid medium, in 
ease channel radius is smaller than wavelength. 

Particle Senarations by Nonuniform Electric Fields in Liquid 
Dielectrics, Batch Methods, H.A.POHL, J.P.SCHWAR. Elec- 
trochem Soe—J v 107 n 5 May 1960 p 383-5. Motion of sus- 
pended solids in nonuniform electric fields in liquid dielectrics 
is called dielectrophoresis ; report on some of quantitative aspects 
of dielectrophoretic behavior of solids; yield of precipitated 
solids is seen to rise with applied voltage in cells of cylindrical 
geometry, until critical or “sluff-off’’ voltage is reached. 

Restricted Dipole Orientation in Solid Dielectrics, S.SHA- 
RAN. J Sci & Indus Research v 18B n 9 Sept 1959 p 353-61. 
Circuit details of yr-f bridge, constructional details of cell 
and constant temperature bath used in studying orientation 
in hexadecyl and octadecyl bromides, are described: it is 
shown that orientation process can be controlled by dissolving 
polar substances in non-polar solid solvents in different con- 
centrations; results show that method permits investigation 
of strong polar substances and provides information on forces 
between dipoles in solid state. 


Silicon Nitride Thin Film Dielectric, C.R.BARNES, C.R. 
GEESNER. Electrochem Soec—J v 107 n 2 Feb 1960 p 98-100. 
Thin adherent nonporous films of pure silicon nitride have 
been deposited from vapor phase on hot molybdenum substrates 
by pyrolytic deposition; such films, when incorporated between 
molybdenum plates to form capacitors, were found to main- 
tain satisfactory dielectric properties up to and-above 600 C; 
coatings also offer convenient and effective method of encap- 
sulation for protecting metal surfaces from atmospheric 
oxidation up to and above 1000 CG. 

Solid-State Dielectric Circuit Devices, G.T.WRIGHT. Blee- 
tronics v 33 n 9 Feb 26 1960 p 59-61. Experimental work 
indicates that space-charge-limited current of practical mag- 
nitude can be achieved in insulators; such devices are insen- 
sitive to temperature changes, operate at moderately high 
voltage or impedance levels, and are useful in high speed 
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switching or high frequency applications ; cadmium sulphide 
diodes have already been built, and triodes are envisioned. 


Study of Dielectric Behaviour of Liquid Mixtures: Pt 2— 
Ethyl Alecohol-a-bromonaphthalene and Ethyl Alcohol-o-cresol, 
V.SAROJINI. J Sci & Indus Research v 19B n 3 Mar 1960 
p 91-3. Behavior has been investigated over frequency range 
900-2000 Mc/s; results that confirm Schallamach’s suggestion, 
that process of dielectric relaxation in liquid mixtures is 
disturbance over appreciable region in liquid, do not appear 
to hold good in liquid mixtures investigated. 

Ueber eine Erscheinung kontinuierlicher Stroemung eines 
fluessigen, polaren Dielektrikums im inhomogenen elektrischen 
Feld, G.H.KRAWINKEL. Zeit fuer Angewandte Physik v 11 
n 8 Aug 1959 p 305-15. Continuous flow of liquid polar dielec- 
tric in inhomogeneous electric field; driving forces of such flow 
and efficiency of transformation of polarization energy into 
kinetic energy; experiments with solutions of nitrobenzole in 
diethylether. 

Breakdown. See also Dielectrics—Measurement; Electric Dis- 
charge. 

Effects of Nuclear Radiation on Electrical Strength of Air, 
G.I.DUNCAN, J.C.FRASER, B.VALACHOVIC. AIEKE—Trans 
v 79 pt 1 (Communication & Electronics) n 47 Mar 1960 
p 19-26. Program completed by General Electric Co, covering 
testing of spark gaps in Brookhaven National Laboratory’s 
graphic reactor, to determine effect of radiation under severe 
environmental conditions to which electronic equipment used 
in military aircraft and guided missiles is exposed. Paper 
59-134. 

Emisni teorie ciste elektrickeho prurazu, V.BATKA. Elek- 
trotechnicky Obzor v 49 n 3 Mar 1960 p 186-41. Emission 
theory of intrinsic breakdown; analysis based on Franz’s 
theory of dielectric breakdown; calculation of transmission 
coefficient of forbidden band for field emission; dependence 
of breakdown field on crystalline direction of dielectric. (Eng- 
lish summary). 

High Temperature Dielectric Breakdown of Alkali Halides, 
J.J.O’DWYER. Australian J Physics v 13 n 2A July 1960 
p 270-7. Assuming breakdown is thermal rather than intrinsic, 
and that electrical conductivity is principally ionic, calculation 
of thermal breakdown strength is given; magnitude and tem- 
perature variation of breakdown strength is given correctly 
without disposable constants; some suggestions are given for 
experimental work which may clear up outstanding difficulties 
appearing in experimental results to date. 


Review of Published Data on Humidity Dependence of 
Flashover Voltage of Air Insulation, J.SLETBAK. Elteknik 
v 2 n 10 Dee 1959 p 153-6. Numerical values given in accord- 
ance with practice followed in IEC and most national Euro- 
pean standards using reference humidity of 11 g/m® and 
correction factor defined as ratio of measured flashover voltage 
to flashover voltage at reference humidity. 25 refs. 


Solution of Problem of Thermal Breakdown in Dielectrics 
for Nonsymmetrical Boundary Conditions, S.N.KOIKOV, A.N. 
PSIKIN. Soviet Physics, Solid State v 1 n 5 1959 p 716-23. 
English translation of article indexed in Engineering Index 
1959 p 316 from Fizika Tverdogo Tela May 1959. 


Sovremennye predstavleniya o proboe dielektrikov, G.I.SKA- 
NAVI. Elektrichestvo v 80 n 2 Feb 1960 p 1-9. Modern con- 
cepts of dielectric breakdown ; review. 15 refs. 


Surge Diverters Using Trigatrons, T.E.BROADBENT, A. 
FERNANDEZ. J Sci Instruments v 36 n 11 Nov 1959 p 452-7. 
Single stage diverter used in intrinsic dielectric breakdown 
studies for removing voltage from specimen, once breakdown 
initiation process occurs; with solid specimens, device is of 
value in observation of breakdown tracks; with gaseous 
specimens, diverter can be used in study of filamentary dis- 
charges which occur during breakdown initiation process. 


Temperature and Space-Charge Effects in Liquid Hydro- 
carbons, R.COELHO, M.BONO. Electrochem Soc—J yv 107 n 2 
Feb 1960 p 94-7. Preliminary results on residual d-ec conduc- 
tion and space-charge polarization in n-hexane and n-heptane 
under highly inhomogeneous field conditions (thin wire in 
coaxial cylinder) are presented; residual current is observed 
under high applied voltage for either polarity of test cell; as 
temperature is increased, residual current for wire positive 
decreases and for wire negative increases, until at 50 C it is 
about same for both polarities. 

Irradiation. See also Dielectries—Breakdown. 


Radiation Produced by Electron Beam  Passin hro 
Dielectric Medium, J.NEUFELD. Phys Rev v 116 er Woe te 
1959 p 785-7. Theoretical study of oceurrence of longitudinal 
radiation at “Bohr frequencies” that results from interaction 
of beam with dielectric medium. 

Measurement. Apparatus for Study of Dielectric Properties of 
Macromolecular Solutions under Flow, H.G.JERRARD, T.A 
FISHER. Rev Sci Instruments v 31 n 7 July 1960 p 684-9. 
Concentric cylinder system for recording variations in value 
aS elect Pe ot specific conductance of solutions 
when subjected to shearing stresses pro i 
gradient established within them. 18 ah a sey Pa ip noon oad 
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Determination of Dielectric Properties of Low-Loss Ceramics 
at Q-Band Frequencies, J.M.FREE, G.B.WALKER. Instn Elec 
Engrs—Proe v 107 pt B (Electronic & Communication Eng) 
n 34 July 1960 p 354-6. How cavity 14 in. in diam, excited 
in Hoi mode by means of coupling holes, was found to have 
sufficiently low wall loss to enable loss tangents of disk speci- 
mens of magnesium-titanate and titanium-dioxide ceramics to 
be measured; both loss tangents were of order of 0.0003, and 
Sarthe permittivities were 14 and 80 respectively. Paper 


Dielectric Properties of Water/Alumina, J.L.WOOD. Brit 
J Applied Physics v 10 n 9 Sept 1959 p 404-6. Real and 
imaginary components of dielectric constant of activated 
alumina powder containing various quantities of water 
measured at temperatures from 0-29.8 C, and at frequencies 
from 40 ¢/s to 100 Mc; loss observed in this frequency range 
ascribed to Wagner type mechanism; no discontinuity in 
dielectric properties of medium observed. 


Ein neues Praezisionsgeraet zur Bestimmung von Dielek- 
trizitaetskonstanten, A-ENGELTER, F.H.MUELLER. Kolloid 
Zeit v 166 n 1 Sept 1959 p 25-38. New precision instrument for 
determination of dielectric constants which are obtained by 
measuring capacity change of condenser with and without 
material under test; device is based on W.N.Tuttle, D.B. 
Sinclair parallel-T-metering element. 


Graphical Method for Measuring Dielectric Constants at 
Microwave Frequencies, C.B.SHARPE. IRE—Trans on Micro- 
wave Theory & Techniques v MTT-8 n 2 Mar 1960 p 155-9. 
Method is modification of network approach developed by 
Oliner and Altschuler in which dielectric sample fills section 
of transmission line or waveguide; new approach results in 
computational simplifications. 


Improved Circuit for Measurement of Dielectric Constants 
of Gases, E.J.GAUSS, T.S.GILMAN. Rev Sci Instruments 
v 31 n 2 Feb 1960 p 164-5. Modification of J.Y.CHIEN’s 
apparatus by use of Clapp oscillator; measuring cell and 
technique to detect capacitance differences of about 10-3 
picofarads. 

Ionizacni vykon a ionizacni proud v dielektriku s jedinou 
mezerou, J.CHLADEK. Elektrotechnicky Obzor v 49 n 3 Mar 
1960 p 148-53. Ionization power and ionization current in 
dielectric with single cavity; analysis of relationship between 
ionization current and power by means of pulses arising 
during ionization; definition of alternating ionization current, 
ionization angle and ionization factor; how measurement of 
ionization angle can be utilized for evaluation of insulation. 
(English summary). 

Measurement and Influence of Surface Charges on Inception 
Voltage Between Dielectric and Metal Dielectric Surfaces, S.I. 
REYNOLDS. AIEE—Trans v 79 pt 1 (Communication & 
Electronics) n 49 July 1960 p 310-14. Measurements, carried 
out by means of rotating probe electrometer, which show 
magnitude, and polarity of charges existing on small areas of 
dielectric after breakdown has occurred between dielectric 
and metal dielectric surfaces; methods used for charge meas- 
urements at exact discharge inception voltage of gap; in- 
fluence of these charges on next breakdown. Paper 60-15. 

Measurement of Dielectric Constants by High-Order-Mode 
Interferometer, J.I.CAICOYA. Brit Communications & Elec- 
tronics v 7 n 1 Jan 1960 p 32-4. High-order-mode inter- 
ferometer is useful tool in measurement of dielectric constant 
for low- and medium-loss samples; method is not affected 
by inaccuracies in fit of sample in waveguide; in addition 
errors in measurement of angles can be expected to be less 
than errors in measurement of length; use of method in 
microwave and millimeter wavelength ranges is explained. 


Measuring Dielectric Properties Automatically, P.G.FIRSCH- 
MANN. Electronics v 33 n 32 Aug 5 1960 p 56-7. Capacitance 
bridge balanced by servos produces continuous curves of 
dielectric properties as functions of temperature; instrument 
eliminates interpolation of manually recorded data and allows 
higher rates of heating and cooling. 

O metodakh izmereniya eds vysokovol’tnoi polyarizatsii, 
O.I.PROKOPALO. Fizika Tverdogo Tela v 2 n 2 Feb 1960 
p 302-5; see also English translation in Soviet Physics, Solid 
State v 2 n 2 Aug 1960 p 280-3. Methods of measuring emf of 
h-y polarization; limits of applicability of different methods 
for measurement of h-v polarization, characterizing behavior 
of dielectric in LF and d-ce fields. 


On Absolute Method of Measurement of Dielectric Properties 
of Solid Using Pi-Shaped Resonator, O.V.KARPOVA. Soviet 
Physics, Solid State v 1 n 2 Feb 1959 p 220-8. English 
translation of article indexed in Engineering Index 1959 p 
316 from Fizika Tverdogo Tela Feb 1959. 


Permittivity of Mixtures of Zine Oxide and Rubber, N.H. 
LANGTON, D.MATTHEWS. Brit J Applied Physics v 10 n 7 
July 1959 p 306-9. Measured values given for permittivities 
of number of zine oxide/rubber mixes at frequencies of 0.1, 
1.0, and 10.0 Mc; zine oxide was of known particle size and 
shape, and particle distribution in rubber examined with 
electron microscope; measured permittivities compared with 
those calculated from equations of K.LICHTENEKER; equa- 
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tions of O.WEINER and D.A.G.BRUGGEMAN give satis- 
factory agreement. 


Some Dielectric Investigations at 3.15 em & 8.7 mm Bands, 
H.N.SRIVASTAVA. J Sei & Indus Research v 18B n 11 Nov 
1959 p 457-9. Dielectric constant and loss of four grades of 
steatite, two varieties of seedlac, rosin and mustard oil were 
determined at 8.7 mm; steatite bodies also were examined 
for dielectric constant and loss at 3.15 em; ethyl benzene 
relaxation time was also evaluated; studies show that steatite 
is suitable material for use as low-loss dielectric in 3 and 
8 cm regions. 


Une méthode de détermination de la permittivité complexe 
des diélectriques aux trés basses fréquences, H.MARTINOT. 
Acad des Sciences—Comptes Rendus v 249 n 25 Dec 21 1959 
p 2734-6. Method for determination of complex permittivity 
of dielectrics at very low frequencies; method proposed is 
applicable to frequencies ranging from 1 to 10~° Hz. 

Variation of Dielectric Relaxation Time with Viscosity, 
D.V.G.L.NARASIMHA RAO. Faraday Soc—Trans v 55 n 440 
pt 8 Aug 1959 p 1324-8. Systematic study was made for two 
aromatic ring compounds: benzyl chloride and o-chlorotoluene, 
and three aliphatic chain molecules: n-butylamine, n-hexyla- 
mine and n-decylamine, in solution in benzene containing vary- 
ing amounts of medicinal paraffin; results are discussed in 
light of Debye equations. 

DIES 


See also Die Casting—Dies; Forge Shop Practice—Dies ; 
Plastics—Molding ; Presses—Tools ; Sheet Metal Working ; Wire 
Drawing—Dies. 

Avoiding Tool Failures, C.E.CHAPMAN. Tool Engr v 43 n 6 
Dec 1959 p 72-4. Examples of good practices in material 
selection, tool design, heat treatment, and finishing and 
pceply, which help to prevent premature punch and die 
ailures. 


Break Clearance Standards and Control, E.GRIFFITHS. Am 
Soc Tool Engrs—Research Report n 24 Sept 15 1959 11 p. 
Brief analysis of 29 replies to 432 questionnaires; factors im- 
portant in establishing standards are break clearance and 
related die taper, break clearance tool steel and tungsten 
carbide, punching thin and heavy steel with same die, die 
setting, effect of punch setting depth and press speed on 
break clearance, etc; opinions expressed on recommended 
clearances for most commonly used sizes and grades of elec- 
trical steels. 

Standardized Die Unit, A.G.PRESTON. Machy (Lond) v 96 
n 2478 May 11 1960 p 1065-7. Standardized die unit designed 
by author to reduce cost of drawing and forming dies; details 
of construction of standardized die holder. 


Beryllium Copper. See Dies—Materials. 
Blanking. See Dies—Manufacture. 
Carbide. See also Dies—Manufacture. 


Design Hints for Successful Carbide Dies, R.C.NUTTING. 
Machine & Tool Blue Book v 55 n 1 Jan 1960 p 133-9. Design 
factors discussed; selecting die set; mounting carbide in die 
set; guiding of perforators; perforator and punch design ; 
mounting punches; contour grinding. 

When to Use Carbide Dies, A.E.CHAMBERS, W.K.FACK- 
NITZ. Machy (NY) v 66 n 7 Mar 1960 p 115-20; see also 
Machy (Lond) v 96 n 2480 May 25 1960 p 1177-82. Detailed 
study giving specific recommendations on use of carbide dies 
for stamping operations; advantages and disadvantages, com- 
parative costs, expected life, and examples of successful dies 
discussed. 


Costs. Estimating Piece and Blank Die, P.PRIKOS. Machine & 
Too! Blue Book v 54 nm 11 Nov 1959 p 97-9, v 55 nm 1, 2,3, 4 
Jan 1960 p 102-4, Feb p 87-9, Mar p 123-5, Apr p 121-3. Nov: 
Five points to consider before arriving at estimate are feed- 
ing problem, dishing of blanked part, slug problem, notching, 
and stationary or spring stripper; two approaches to pierce 
and blank die indicated. Jan: Estimating draw die. Feb: 
Estimating progressive die from strip layout. Mar: Estimating 
progressive draw die. Apr: ABC concept in estimating dies. 


Design. Design and Heat Treatment, F.STRASSER. Iron & 
Steel v 33 n 7 June 1960 p 341-5. How to avoid troubles in 
heat treatment by correct design of dies; selection of steel ; 
definition of good design; fundamental design details; solu- 
tions of design problems; sectional dies; punches; bending 
dies. 


Two Innovations in Progressive Die Design, F.STRASSER. 
Tooling & Production v 25 n 12 Mar 1960 p 57-9. Rib-forming 
operation incorporated in one progressive die which produces 
completed piece, and with operations so sequenced as to avoid 
any trouble from distortion ; technical problem was thus solved 
and economic advantages obtained by eliminating expensive 
secondary operation; second example concerns die which can 
be quickly converted from producing one design of work- 
piece to another. 


See Diamonds—Synthetic. 
See Chromium Plating; Dies—Manufacture. 


Diamond. 
Electroplating. 
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Heat Treatment. See Steel Heat Treatment. 


Lubrication. See Lubrication—Die Casting Machines. 


Magnetic. Planned Use of Reusable Magnetic Tooling for Pro- 
ductivity and Profit, D.E.DUTT, J.M.LOIDL. Tooling & Pro- 
duction v 25 n 9 Dec 1959 p 47-9. Method of storing and 
cataloging die components, and that of designing template 
layouts pointed out as two factors responsible for success of 
Whistler Magnetic Perforating Die at General Electric’s Air 
Conditioning Department, Trenton, NJ; magnetic die assembly ; 
approximately 1500 operations tooled up from $300,000 ‘‘stock”’ 
investment in magnetic die equipment; substantial savings 
over conventional dies noted. 


Manufacture. See also Metals Cutting—Electric. 


Brennhaerten von Umform- und Schnittwerkzeugen, H.ROSS- 
NER. Werkstatt u Betrieb v 92 n 11 Nov 1959 p 811-15. Flame 
hardening of forming and cutting dies; material problems; 
flame hardening methods employed for bending and drawing 
dies, and other forming tools; hardening of molds for plasties ; 
treatment of cutting dies; advantages. 


Cast-to-Size Dies Prove Economical, H.A.BACHMAN, L.L. 
LINZELL. Tool Engr v 44 n 1 Jan 1960 p 111-12. Casting 
technique described, with major difference in manufacturing 
cast-to-size castings and conventional castings being in pat- 
terns required; die manufacturing operations; basis on which 
to evaluate die designs before specifying cast-to-size castings. 


“Class-Conscious” Dies, G.H.DeGROAT. Am Mach v 103 n 
26 Dee 14 1959 p 127-9. All possible lot sizes for small parts 
at Marchant Div, Smith-Corona Marchant, are covered by three 
classes for blanking dies; “‘Continental’’ dies for lots from 
15,000 to 30,000 are built up with die plate on bottom and 
locating plate on top; multistage, progressive, and compound 
die for 150,000 parts up, and progressive and compound for 
30,000-150,000 parts, respectively are built special for each 
job; cast plastic shedders (strippers) eliminate contour 
machining and grinding. 


“Impossible” Tools Make Dies on Production Basis, L.W. 
COLLINS, Jr. Machy (NY) v 66 n 8 Apr 1960 p 142-5; see 
also Machy (Lond) v 97 n 2499 Oct 5 1960 p 800-2. Unusual 
production methods for planing and heat treating brake dies 
developed by Dreis & Krump Mfg Co, Chicago; examples of 
cost cutting carbide tooling for machining heavy bars of die 
steel for press brake dies and cutting operations described 
and illustrated. 


Nickel Process Makes Patterns Without Costly Machining. 
Tron Age v 185 n 14 Apr 7 1960 p 89-92; see also Steel v 146 
n 18 May 2 1960 p 78. New nickel carbonyl process reduces 
from months to weeks time required to fulfill orders for in- 
tricate dies and molds; gas deposition technique developed by 
Carbonyl Metal Products, division of Budd Co, produces pure 
nickel duplicates from original masters; method of manu- 
facture and production described and illustrated. 


Plate Life into Your Dies, New Process Cuts Down Prema- 
ture Failures. Iron Age v 184 n 9 Aug 27 1959 p 86-8. Prob- 
lem of hot work die wear accentuated by development of high 
temperature high strength alloys; new inexpensive processes 
of plating with Ni or WC increases die life 25 to 85%; plat- 
ing provides corrosion and abrasion resistance and may be 
ground and finished to any luster as required; may be ap- 
plied to any ferrous surface by brushing, dipping, or spray- 
ing followed by suitable heat treatment. 


Povrchove kaleni zapustek, J.ELFMARK, J.STENO. Hut- 
nicke Listy v 14 n 7 Dee 1959 p 1060-4. Surface hardening 
of dies; forging dies, with good surface hardness properties 
obtained by means of acetylene flame on CSN 19721 steels, 
offer up to five times increase in service life; surface harden- 
ing in salt baths by Aci method proved successful for punches 
used in piercing railway ties. 


Ryan’s New High-Speed Cooling Process Performs Die 
Quenching Ten Times Faster. Western Machy & Steel World 
v 51 n 1 Jan 1960 p 61-2. New process keeps die in which 
metal is chilled at low temperature, permitting its constant 
use; die on which metal is finished-formed is now cast with 
3 in. iron pipe running longitudinally through its center; 
holes drilled through face and sides of die into pipe; portable 
cooling tank supplies cold dry air at sub-zero temperatures, 
at pressure of 60 psi; accuracy in die manufacturing im- 
proved and time reduced. 


Secrets of Carbide Die Finishing, W.B.PANKO. Grinding & 
Finishing v 6 n 7 July 1960 p 33-5. Constant experiments 
made by Verson Allsteel Press Co to evolve new techniques, 
better punches and dies, and improved design of dies for cold 
extrusion ; punches and dies should be given mirror finish, with 
frictional surfaces of dies finished to 4 win. and frictional 
surfaces of punches finished somewhat finer; diamond com- 
pounds used to finish both steel and carbide tools; grinding, 
lapping and polishing operations. 


Super Finishing of Die Parts—What Are Advantages and 
Disadvantages? E.GRIFFITHS. Am Soe Tool Engrs—Research 
Report n 23 Sept 15 1959 9 p. Summary of replies to ques- 
tionnaire containing 87 different basic questions covering 22 
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different aspects of problem of mechanics and economics of 
super finishing. 


Why Not Try Controlled Cold Hubbing? J.HALLER. Am 
Mach/Metalworking Mfg v 104 n 4 Feb 22 1960 p 102-4. Sink- 
ing of dies and mold cavities by cold hubbing ; advantages of 
latter over machining; importance of controlling three criti- 
cal factors: speed, pressure, and depth is stressed; better die 
and mold life achieved; preselection of depth; how speeds are 
determined; centering hub; example of hubbing 3.546 in. diam 
telephone dial die. 


Materials. See also Die Casting—Dies; Dies—Carbide; Dies— 
Design; Tool Steel. 


Beryllium-Copper Dies Solve Hot-Forming Problems, J. 
MAINHARDT. Iron Age v 185 n 18 May 5 1960 p 71-3. Form- 
ing Ti requires die material that can withstand high tempera- 
ture and in addition be non galling, castable, and weldable; 
recent research proves that Be-Cu alloy meets all criteria ; 
performance of alloy material Beryleon 20, developed by Re- 
public Aviation Corp is described. 


Determination of Hoop Stresses Induced in Cylindrical 
Steel Die by Compacting Metal Powders, S.J.BUSTAMANTE, 
H.SHEINBERG. Powder Metallurgy n 6 1960 p 86-51. True 
die stresses existing in die during compacting of lubricated 
and non-lubricated powders were measured by mounting strain 
gages on periphery of die at numerous points along its 
length; values of hoop stress varied from 0.05 to 0.40 of 
calculated and measured hydraulic fluid stress; for particular 
metal powder, stress was function of average particle size, 
powder height, and amount of lubrication. 


How to Identify Good Hot-Work Die. Steel v 145 n 16 
Oct 19 1959 p 150-1. Series of photomicrographs prepared 
by R.F.GARVEY. Braeburn Alloy Steel Corp, illustrate 
typically good and bad microstructures for AISI Type H-12 
hot work die steel; desired and undesirable structures shown 


for surface condition, grain size, annealed and heat treated 
materials. 


Molybdenum ... Material for Steel Extrusion Dies, W.L. 
STEINBRENNER. Metal Progress v 77 n 5 May 1960 p 116-20. 
Molybdenum makes good die material for hot extrusion be- 
cause of its high temperature strength at extrusion tempera- 
tures; it is comparatively easy to machine and is resistant to 
galling during extrusion of steel; investigations undertaken at 
Jones & Laughlin extrusion plant to evaluate performance of 
molybdenum dies; latter outlast conventional steel extrusion 
dies by many times. 


Steel Rule Dies Bid for ‘Long Run’ Status. Steel v 146 n 
19 May 9 1960 p 158-9. Steel rule dies have cast off ‘‘tempo- 
rary” label and are no longer considered just stop gap pro- 
duction tool; dies in operation have already produced 3 mil- 
lion pieces; explanation of long life is that properly designed 
steel rule dies do not cut metal but use glass cutting or 
breaking principle, according to Ruleo Engineering Inc; 
other design and performance data. 


Zur Frage der Stahlauswahl fuer Kunststoff-Formwerkzeuge 
etc, J JAEGERSBERGER. Schweizer Archiv v 25 n 12 Dee 
1959 p 439-50. Selection of steel for dies used in forming of 
plastics, with special consideration of cold hubbing; types of 
steels used as dies; results of investigations of factors de- 
termining successful cold hubbing of die casting and press 
molding dies; increased use of high quality case hardening 
steels predicted. 

Molybdenum. See Die Casting—Dies; Dies—Materials. 
Plastics. See Tools, Jigs and Fixtures—Plasties. 


Progressive. See Dies—Design; Dies—Manufacture. 


Repair. Die Repair Time Reduced by New Welding Technique. 
Steel v 146 n 3 Jan 18 1960 p 89. Scratches, cavities, and 
undereuts on_ injection molding dies can be repaired in 
minutes by Dot Welding process developed by Mid States 
Welder Mfg Co; metal pellet is fused into damaged area of 
die with gun type welding device, and heated to fusion tem- 
perature by short pulse of high density electrie current, caus- 
ing flow into scratch or cavity; method permits dies to be 
repaired without removal from machine, including filing and 
finish grinding; also applicable to forgings and castings ; 
reduces scrap losses. ; 

Welding Renews Damaged Dies, O.A.PFOUTS, C.F.JAT- 
CZAK. Tool Engr v 45 n 1 July 1960 p 77-80. By utilizing 
weldability characteristic of graphitic tool steel, damaged 
dies can be repaired and re-used; welding procedures to 
obtain crack-free hard surface repairs described. 


Steel. See Dies—Materials; Steel Corrosion; Tool Steel. 
Wear. See also Die Casting—Dies; Dies—Manufacture. 


Investigations into Wear of Punches and Dies = 
MANN. Sheet Metal Industries v 87 n 396 Apr tyeocerareee 
(discussion ) 262, 266; see also Machy (Lond) v 95 n 2458 
Dee 23 1959 p 1326-8. Summary of results of investigations 
conducted at institute for ‘““‘Werkzeugmaschinen und Umform- 
technik”’ of technical university of Hannover; ‘“frontwear’; 
wear on curved surface area of punches and dies on their 
internal ring area; development of flash by shearing illus- 
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trated ; comparing increase of wear and of flash in relation to 
number of cuts; important factors in wear measurements. 


DIESEL ELECTRIC LOCOMOTIVES. See Locomotives, Diesel. 
DIESEL ELECTRIC POWER PLANTS 
See also Oil Well Drilling—Rigs. 


Automatic Operating Diesel Plants, E.R.SAUDER. Diesel & 
Gas Engine Progress v 25 n 10, 11 Oct 1959 p 34-5, Nov p 
42-3. Paper presented at 10th Annual Operating Conference 


of REA on background and operating economics of power 
plant automation. 


Costs. Report on Heavy-Oil Engine Working Costs and Per- 
formance (1958-59). Diesel Engrs & Users Assn—Paper n 
$269 Apr 1960 p 1-28 (discussion) 24-5. Report includes 
alphabetical list of plants and leading particulars of diesel 
engines, tables showing engine costs per unit generated for 
41 electricity generating stations in Britain and 34 abroad, 
and waterworks engine costs per water-horsepower-hour for 
16 water pumping stations in Britain; notes and comments 
from members reporting. 


Great Britain. See also Diesel Electric Power Plants—Costs. 


’Phone Call Starts Britain’s First Automatic Peaking Sta- 
tion, Elec Light & Power v 38 n 10 May 15 1960 p 102-4. 
3000-kw remote-controlled pocket power station at Princetown, 
Devon, featuring diesel-fueled turbine conversion as prime 
mover; station has advantages of low capital cost, fully auto- 
matic operation, instant readiness, high reliability, and low 
maintenance; supervisory control system. 

Maine. See Diesel Electric Power Plants—Standby. 


New Zealand. No-Break Power Plant for Telecommunication 
Equipment, D.R.MURPHY. New Zealand Eng v 15 n 1 Jan 
15 1960 p 17-20. Reasons for using no-break type of power 
plant on main communication links; types of equipment ful- 
filling requirements; characteristics of two-machine diesel 
and three-machine diesel sets used in New Zealand to main- 
tain unbroken transmission through network. 


Philadelphia, Pa. See Diesel Electric Power Plants—Standby. 


Ponca City, Okla. Ponca City Has Largest Dual Fuel. Diesel 
Progress v 25 n 9 Sept 1959 p 24-6. World’s largest duafuel 
diesel installed in Oklahoma municipal plant, is 10-cyl, 2- 
cycle, 29 in. bore, 40 in. stroke, 8500 hp Nordberg engine 
which joins 8 other Nordberg engines to produce 55 million 
kw-hr in one yr at total production cost of 5.67 mills per 
kw-hr ; installation required only negligible maintenance after 
initial 12,000 hr of service. 


Standby. Maine P S Installs 4200 Kw in Diesel Power for 
Peaking, J.D.WADDELL. Power Eng v 63 n 11 Nov 1959 
p 74-6. When need for peaking capability became apparent, 
Maine Public Service Co installed 3-1400 kw diesel engines 
designed to start automatically by remote control and to 
reach full load in 90 sec or less; cost of installation less than 
$100/kw; description of system operation, and load curves, 
showing integration of diesel equipment into present system 
of steam and hydroelectric power generation. 


Peak-Shaving Diesel Generating Units Found Reliable, R.M. 
PENNYPACKER. Elec World v 153 n 19 May 9 1960 p 54-5. 
Performance record of three 1400 kw power generating units 
and one control unit installed at Philadelphia Electric Co’s 
Plymouth Meeting Substation having 4200 kw at 4160 v, 
3-phase, 60 cps; only 0.85% of total starts failed to start or 
come up to speed during more than 1 yr’s operation. 


DIESEL ELECTRIC TRACTION. See Cars, Rail Motor. 
DIESEL ENGINE FUELS. See Diesel Fuels. 
DIESEL ENGINES 

See also Diesel Electric Power Plants. 


Charts Give Diesel Output at Given Site, S HANSEN. En- 
gineering v 190 n 4928 Sept 30 1960 p 452-3. As performance 
of diesel engine varies with altitude and temperature, which 
may be high altitudes for stationary engines and tropical 
conditions for engines of ocean going ships, site corrections 
must be made; new diagrams allow immediate conversion of 
power, efficiency and consumption; single reference line cor- 
responds to given set of atmospheric conditions and use of 
tables’ and graphs prepared for each particular atmospheric 
condition is eliminated; diagrams and examples. 

Influence of Atmospheric Pressure and Temperature Upon 
Performance of Naturally-Aspirated Four-Stroke C.I. Engine, 
C.B.DICKSEE. Gas & Oil Power v 55 n 671 (Annual Tech 
Rev) 1960 p 318-22. Effect of barometric pressure, intake air 
temperature and other atmospheric variations on operation 
and performance of compression ignition (CI) engines. 

1960 Engine Specifications—Diesel—Dual-Fuel—Natural Gas. 
Diesel Power v 38 n 4 Apr 1960 p 48-58. Data on all types 
and models of diesel, dual-fuel, and natural gas engines avail- 
able from 38 American and 18 foreign diesel engine manu- 
facturers. 


Use of Diesel Engines in Gas Industry, A.J.INGRAM. Gas 
World v 151 n 3951 May 7 1960 p 716-20, 722. Operation, 
maintenance, fuels and characteristics of air and water 
cooled engines adaptable to driving gas compressors and 
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boosters ; methods for pressure charging; overhauling; use 
of filters on engines; disadvantages of using residual fuels. 


Users’ Problems. Diesel Engrs & Users Assn—Paper n $267 
Feb 1960 p 1-19 (discussion) 20-7. Symposium and discussion 
at general meeting, with various members participating, on 
problems pertaining to marine, vehicle, and stationary diesel 
plant; topics include instrumentation and controls, mainte- 
nance and repair, bearings, cylinder liners, and injection 
equipment. 


Allis-Chalmers. Development of Two New Allis-Chalmers Diesel 
Engines, H.L.WITTEK. SAE—Trans v 68 1960 p 169-88. 
Design details of naturally aspirated and turbocharged versions 
of direct-injection diesel engine Model 16,000 and 21,000, in- 
tended to power certain crawler and wheel-type vehicles; 


design philosophy, various stages of development, and results 
obtained. 


American Marc. Development of American Mare Opposed- 
Piston Two-Cycle Diesel Engines, A.LLUERKEN, K.SOMHEGYI. 
SAE—Paper n 259B for meeting Oct 31-Nov 2 1960 22 p. 
Background and development of line which includes engines 
of 9, 19, and 21-cu in. displacement as portable generator sets 
and outboard engines; basic layout and details of running 
gear, scavenging, injection, and lubrication system; aircooled 
engines have finned cylinders, axial fan, and shroud; water- 
cooled engines have jacket around cylinder and double walled 
exhaust manifold; development problems. 


Automatic Control. See Diesel Engines—Control. 


Automotive. See also Diesel Engines—Allis Chalmers; Diesel 
Engines—Caterpillar; Diesel Engines—Exhaust Gases; Diesel 
Engines—Fuel Injection; Diesel Engines—Supercharging ; 
Motor Buses—Diesel. 


Development of Small Automotive Diesel in Western Europe 
and Its Likely Role in U.S.A., J.H.PITCHFORD. SAE—Paper 
n 215B for meeting Aug 16-19 1960 34 p 5 folding sheets. 
History for development and design programs in various coun- 
tries ; economics of diesel from user’s and national viewpoint ; 
shortcomings of small compression ignition engines and 
measures being taken to overcome these features; for small 
utility size vehicle rapid extension of use of diesel engine is 
foreseen. 


Diesel Engine for Medium-Duty Trucks, W.E.PETERSEN. 
SAE—Paper n S269 for meeting Nov 10 1960 (Metropolitan 
Sec) 8 p. International Harvester model D-301 diesel engine 
is heavy duty, high speed, light weight engine for pickup and 
delivery, 16,000 Ib to 18,000 lb GVW truck; it develops 112.5 
gross horsepower at 3000 rpm and weighs 122 lb; D-301 is 
one of family of four diesels adapted from gasoline engines; 
design changes made to produce engine are enumerated and 
explained. 


Diesel Taxis Pass Los Angeles Test, J.JOSEPH. Diesel 
Progress v 25 n 9 Sept 1959 p 28-30. Results show that two 
Mercedes-Benz 190 D’s, and four Perkins P-4C diesel engines 
average 26 mpg, as against 1958 average of 13.11 mpg for 
company’s 1000 gasoline cabs; findings of Los Angeles Air 
Pollution Control District indicate substantial reduction in 
concentration of CO, total olefins, and hydrocarbons as com- 
pared to gasoline cabs; in deceleration tests hydrocarbon con- 
tent from diesel exhaust tested was 10 ppm as compared to 
5600 ppm for gasoline engines. 


Effects of Batteries and Lubricants on Operation of Diesel 
Engines at Low Temperatures, M.BRUNNER, H.RUF. Sci 
Lubrication v 12 n 1 Jan 1960 p 27-8, 30-1. Results of experi- 
ments, undertaken at Swiss Federal Institute for Testing of 
Materials and Research, Zurich, with gasoline and diesel 
engines to determine influence of lubricating oil of poor low- 
temperature properties on cold starting and influence of oil 
viscosity and properties of battery. Abstract of paper pre- 
sented before Automobile Div of Instn Mech Engrs (Lond) 
Dec 8 1959. 


Ein japanischer luftgekuehlter Wirbel-Vorkammer-Boxer- 
Dieselmotor, T.YOSHIDA. Motortechnische Zeit v 20 n 10 
Oct 1959 p 369-73. Japanese air cooled turbulent precombustion 
chamber double piston diesel engine; constructional details 
of type 6T115 6-cyl and 8T115 8-cyl diesel engine, built for 
use in special purpose vehicles by Komatsu, Tokyo; tabulated 
specifications, diagrams, lubrication system, and test results. 


Neuer Krupp-Zweitakt-Dieselmotor, K.H.EMMERICH. Motor- 
technische Zeit v 21 n 4 Apr 1960 p 113-15. New Krupp 2-stroke 
diesel engine; Type D 433 end to end scavenging 4-cyl diesel 
engine, developed for mobile electro pump and compressor 
systems, vehicles, cranes, etc, has 97 mm bore and 110 mm 
stroke rated 120 hp at 2500 rpm; outstanding features, ex- 
tensive use of light metal and individual fuel injection for 
each cylinder; schematics. 


New Hercules Diesels for Light and Medium Trucks. Auto- 
motive Industries v 121 n 9 Nov 1 1959 p 53, 93, 96. Line, 
introduced by Hercules Motors Corp, ranging from 50- to 
350-hp in 3-, 4-, 6- and 8-cyl models, includes engines designed 
specifically for light and medium trucks up to 55,000 |b GCW 
and others for application to larger equipment; engines can 
also be used to power materials handling equipment, farm 
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tractors and implements, etc; construction features and 
specifications of each engine type. 


New Techniques for Production Flexibility, C.J.KARRER. 
SAE—Paper n S215 for meeting Nov 9 1959 (Detroit Sec) 
23 p; see also abstract in SAE—J v 68 n 4 Apr 1960 p 73-5. 
Discussion of coordination at Detroit Diesel between product 
engineers, production engineers and machine tool builders, to 
obtain optimum flexibility at minimum production cost; ma- 
chines developed through this coordination; expanded engine 
line introduced to meet four customer requirements, namely 
greater economy and durability, broader power range, and 
more complete power coverage; machines in block line for 
series 53 cylinder blocks described. 


Perkins Six 305 Engine. Automobile Engr v 49 n 13 Dec 
1959 p 524-5; see also Oil Engine & Gas Turbine v 27 n 313 
Nov 1959 p 154-5. 6-cyl unit with swept volume of 5 liters 
designed particularly for commercial vehicles has bore and 
stroke of 91.44 mm and 127 mm respectively; single iron 
casting forms cylinder block and crankcase; C.A.V. distributor 
type fuel pump is mounted horizontally and driven in tandem 
with exhauster; other features are swirl type combustion 
chambers, thin-wall cylinder liners, and high mounted, chain 
drive camshaft; construction details. 


Peugeot 1.8-Litre Diesel. Gas & Oil Power v 55 n 662 Mar 
1960 p 71-3. Small high speed diesel engine for light com- 
mercial vehicles and private cars; new TMD 85 engine is 
offered as alternative power unit for Peugeot 403 with claim of 
50% fuel cost savings over 403 gasoline powered engine; 
various design aspects including fuel system, lubrication 
system, timing gears, crankshaft and pistons, crankease and 
cylinders, and other components are discussed. 


Rolls-Royce Diesel Engines, R.H.WHITESIDE. SAE—Trans 
v 68 1960 p 101-10. Indexed in Engineering Index 1959 p 319 
from SAE Paper n S176. 


Use of Diesel Power in Taxicab Operation, D.N.VIGER. 
SAE—Paper n S-248 for meeting Apr 21 1960 8 p. Summary 
of experience gained with diesel taxicab installations in 
United States, purchased by Checker-Detroit fleet; Perkins 
P4C Diesel was used in early taxi conversions; summary of 
engine specifications ; new Dodge-Dart taxicab is also available 
with diesel power; 1960 conversions are using Perkins Four 
203 diesel producing 60 hp at 2400 rpm; reaction of drivers, 
passengers and mechanics. 

Caterpillar. Building Industrial Engines at Caterpillar Plant, 
K.ROSE. Automotive Industries v 122 n 12 June 15 1960 p 78, 
111-13. New 550,000-sq ft plant in Mossville, Ill, is essentially 
custom engine assembly plant; basic engines built at East 
Peoria plant are sent to new plant for modification into 
special power plants for industrial and marine application; 
only production lines at new plant are for machining blocks 
of V-8 and V-12 engines; manufacturing operation and 
equipment used. 


Caterpillar Taps Truck Market with New Diesel. Automotive 
Industries v 123 n 6 Sept 15 1960 p 71. 1673 diesel engine, 
designed to meet requirements of 90% of diesel trucks on road, 
is 6-cyl, 4-stroke engine with replaceable full length wet 
liners; turbocharger and aftercooler are standard equipment ; 
displacement is 525 cu in., bore and stroke 4.5x5.5 in.; with 
compression ratio of 18:1, maximum torque is 587 lb-ft at 
1700 rpm; fuel and induction system, precombustion chamber 
and other features. 


Compact New Caterpillar Diesels, D.W.KNOPF, M.B.MOR- 
GAN, F.P.BUTTKE. SAE—Paper n 254A for meeting Oct 31- 
Nov 2 1960 25 p. Design philosophy applied in developing new 
series of 4-cyl 4x5, 4-cyl 4.5x5.5, and 6-cyl 4.5x5.5 engines, 
some of design concepts and design aims, problems and solu- 
tions, and performance of new engines are presented; par- 
ticular reference made to design features departing from 
previous engines; description of major components. 

Middle-of-the-Road Automation, C.E.LIPP. Am Mach/Metal- 
working Mfg v 104 n 6 Mar 21 1960 p 116-17. Unique machin- 
ing line embodying concept of “progressive production’’, 
introduced by Caterpillar Tractor Co, is balance between mass 
production and low volume job lots; line evolved after five 
years of planning includes 30 separate machines tied together 
with conventional transfer equipment; setup of machines 
for production of 4- and 6-cylinder engine blocks for diesel 
tractor. 

Coal Burning. Coal Burning Piston Engine, H.P.MARSHALL, 
C.SHELTON. Virginia Polytechnic Inst—Eng Experiment 
Station Series— Bul n 135 1959 36 p, $0.50. Investigation of 
burning characteristics of low ash content pulverized coal in 
single cylinder 4 stroke cycle Nordberg diesel engine, and 
effect on engine performance, operation, and wear; while coal 
ash did not present problem, endurance testing produced ex- 
cessive wear resulting from contamination of lubricating oil 
by unburned coal particles. 

Combustion. See also Diesel Engines—Fuel Injection. 


Bombenversuche ueber den Zuendverzug bei der Dieselver- 
brennung, F.PISCHINGER. Motortechnische Zeit v 21 n 1 
Jan 1960 p 1-8. Bomb tests of ignition delay in diesel com- 
bustion; description of experimental apparatus which permits 
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duplication and investigation of diesel combustion phenomena 
under conditions resembling those in engine; pressure records 
obtained give insight into relations between charge condi- 
tions, ignition and combustion, and permit deductions con- 
cerning influence of air motion. 

C.A.V. Research on Combustion, A.E.W.AUSTEN. Gas & 
Oil Power v 55 n 665 June 1960 p 139-41. Nature of com- 
bustion, and variables which affect process in diesel engine 
discussed as basis for achieving optimum performance criteria ; 
influence of injection equipment on ignition and operation is 
considered. 

Physical and Chemical Ignition Delay in Operating Diesel 
Engine Using Hot-Motored Technique—2, C.W.CHIANG, P.S. 
MYERS, O.E.UYEHARA. SAE—Trans v 68 1960 p_ 563-70. 
Indexed in Engineering Index 1959 p 319 from SAE Paper n 
125U. 

Probleme der Verbrennung im Dieselmotor, F.PISCHINGER. 
Oesterreichische Ingenieur—Zeit v 3 n 1 Jan 1960 p 1-12. 
Problems of combustion in diesel engines; summary of present 
day knowledge on construction and operation of diesel engines ; 
characteristics of several German diesel engine types. 


Computer Applications. See Diesel Engines—Vibrations. 
Continental. Continental Develops New Multifuel Diesel Engine, 


J.GESCHELIN. Automotive Industries v 122 n 11 June 1 
1960 p 36-7, 63. 4-stroke, overhead valve diesel engine, LDS- 
427 built by Continental Aviation and Eng Corp, is “multi- 
fuel’”’ engine, capable of burning any of fuels available in 
United States military field depots; basic combustion principle 
employed stems from M-combustion system of M-A-N engine; 
6-eyl inline, liquid cooled, compression ignition engine is rated 
140-bhp at 2600 rpm and has bore of 4.31 in., stroke of 4.87 
in., displacement of 427 cu in.; exhaust driven Schwitzer 
turbocharger. 


Control. Engomatic Power Control. Diesel & Gas Engine 


Progress v 26 n 1 Jan 1960 p 38-9. Engomatie system provides 
automatic engine operation by remote control, time cycle, radio 
impulse, liquid level, temperature differential or any other 
signal peculiar to equipment involved; designed for oilfield 
controlled pumping or pressuring operations, Engomatic has 
application in air conditioning, irrigation and similar fields 
where unattended controlled and intermittent engine operation 
is required; control panel contains all devices for automatic 
starting with intermittent cranking periods, controlled warmup, 
positive clutch control and variable operating time. 


Tableaux avec instruments modernes de commande pour 
moteurs a huile et a gaz, L.WALTER. Chaleur & Industrie 
v 40 n 409 Aug 1959 p 253-8. Modern instruments for oil and 
gas engine operation; review and description of modern ap- 
paratus and systems of command, control, automatic regulation 
and governing of diesel and other power generators used in 
England. 


Convertible. See also Diesel Electric Power Plants—Ponea City, 


Okla; Diesel Engines—Continental; Diesel Engines—Marine. 


Development of German Multifuel-Diesel Engines and Their 
Significance, R.M.EBERAN von EBERHORST. World Petro- 
leum Congress, Fifth—Proc New York, NY See VI June 1959 
p 29-42 (discussion) 42-3. Four-stroke multifuel engines differ 
from one another in type of combustion chamber and method 
of cooling; all of them can operate on leaded as well as rich 
aromatic content gasolines; with exception of certain material 
substitutions in design no changes of basic engine construction 
are necessary; Robert Bosch diesel injection system is well 
suited for handling more volatile fuels. 


Symposium on Multi-Fuel Engines. Gas & Oil Power v 54 n 
659 1959 p 335-48; see also abstract in Oil Engine & Gas 
Turbine v 27 n 314 Dee 1959 p 192-5. Summaries of papers 
delivered at Fighting Vehicles Research and Development 
Establishment, Chobham, (Great Britain) Nov 10 1959: United 
Kingdom Approach to Problem of Multifuel Engines, H.L. 
TROUGHTON; Opposed Piston Two Stroke Oil Engine as 
Multifuel Unit, E.W.COY; Design of L60 Multifuel Engine, 
N.TATTERSALL; Coventry Climax H30 Vertically Opposed 
Piston Engine with Twin Crankshafts, J.J.S.SMITH; Rolls- 
Royce K Range of Engines, S.H.GRYLLS; Report on Research 
Work on Multifuel Characteristics of Diesel Engines, H.WIS- 
LAKE; Fuel Injection Systems for Multifuel Engines, W.E.E. 
NICHOLLS. 


Cooling. See Diesel Engines—American Mare; Diesel Engines 


—Automotive; Diesel Engines—-Waste Heat Utilization. 


Corrosion. See Diesel Engines—-Cylinders; Diesel Engines— 


Seals; Diesel Engines—Wear. 


Costs. See Diesel Electric Power Plants—Costs. 
Couplings. See Couplings—-Hydraulic. 
Crankshafts. See Crankshafts—Manufacture; Diesel Engines— 


Marine. 


Cummins. See Diesel Engines—Fuel Injection; Diesel Engines 


~-Manufacture. 


Cylinders. See also Diesel Engines—-Testing; Diesel Engines— 


Wear. 
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Pitting of Diesel Cylinder Liners, H.H.COLLINS. Oil En- 


DIESEL ENGINES—Continued 
Fuel Injection. See also Automobile Engines—Fuel Injection ; 


gine & Gas Turbine v 27 n 316, 317 Feb 1960 p 268-71, Mar 
Dp 320-2. Feb: Corrosion and erosion theories of mechanism of 
pitting ; results of various studies described ; photographs. Mar: 
Theories of corrosion pitting covering thermo-galvanie cells, 
extreme local turbulence, and differential aeration discussed, 
along with methods for reducing pitting attack. 


Deposits. See Diesel Engines—Wear. 
Design. See also Diesel Engines—Convertible; Diesel Engines 


—High Speed. 


Estimation of Part-Load Performance of Turbocharged Two- 
Cycle Diesel Engines, F.NAGAO, Y.HIRAKO. Japan Soe Mech 
Engrs—Bul v 2 n 7 Aug 1959 p 390-7. Consideration of en- 
gine operation in reference to one set of variables at design 
point such as: scavenging pressure and temperature, turbine 
inlet pressure and temperature, engine speed, excess air ratio, 
engine output, turbocharger rotational speed, and component 
efficiencies ; performance characteristics of same engine unit 
operating under off-design conditions or at part load, where 
variables, previously presented, differ from those at design 
point. 


Interesting Two-Stroke Uniflow Design. Oil Engine & Gas 
Turbine v 28 n 322 Aug 1960 p 134-5. New type of two stroke 
engine, Mark D 433, which embodies many attractive design 
features while retaining working principles of two stroke 
eycle and uniflow scavenging, developed by Fried. Krupp 
Engine and Motor-Truck; new unit employs wide application 
of light alloys for principal engine parts to reduce weight/ 
power ratio; to eliminate corrosive tendencies, all joints and 
packings in contact with cooling water are clad in Al plated 
steel instead of copper; other design features. 


Inventions of B.I.C.E.R.A., W.P.MANSFIELD. Diesel Engrs 
& Users Assn— Paper n S269 Apr 1960 p 27-46. Work cn 
diesel engine components at British Internal Combustion En- 
gine Research Assn; data for pump injector systems, blower 
and compressor, exhaust noise reduction devices, variable 
ratio piston, cycle design, secondary injection, flame traps for 
safety in crankcase explosions, etc, spark control unit and 
flow meter for laboratory use; design diagrams. 


Some Applications of ‘“‘Deuce’”’ to Diesel Engine Design, T.J. 
WILLIAMS. Engineer v 209 n 5427 Jan 29 1960 p 186-8. 
Design procedures are discussed and diagram shows how some 
of more important calculations are linked; use of Deuce 
digital computer at English Electric Co, and some of two 
types of programs of which use has been made, are described ; 
while programs are mainly designed to be used independently 
it would be possible to arrange to carry out some interde- 
pendent calculations simultaneously. 


Diesel Engines—Convertible; Diesel Engines—Design; Diesel 
Engines—Exhaust Gases; Internal Combustion Engines—Fuel 
Injection. 


Cummins New PT Fuel Pump, N.M.REINERS, R.C. 
SCHMIDT, J.P.PERR. SAE—Paper n 258B for meeting Oct 
31-Nov 2 1960 18 p. Objectives of concurrent development of 
engines and fuel systems at Cummins Engine Co; design of 
PT fuel pump in which fuel pressure for metering is con- 
trolled by action of governor; pressure time (PT) principle: 
quantity of fuel metered into injection cavity through fixed 
metering orifice is determined by fuel pressure differential 
across orifice and total time that orifice is open as fixed by 
cam-actuated plunger; fuel pump components; pressure and 
total flow control; controlling engine torque curve. 


Effect of Ambient and Fuel Pressure on Spray Drop Size, 
S.M.De CORSO. ASME—Trans—J Eng for Power v 82 Ser A 
n 1 Jan 1960 p 10-18. Indexed in Engineering Index 1959 p 
321 from Paper n 59-GTP-3. 


Hydraulic Throttle Control. Diesel & Gas Engine Progress 
v 26 n 1 Jan 1960 p 35. New hydraulic throttle control for 
application in automotive on and off-highway equipment, 
agricultural, and industrial service; built for use with Roosa 
Master model D and DB pumps, assembly consists of two 
hydraulic units; sender installed under and depressed by foot 
accelerator, and receiver mounted in fuel pump housing cover; 
pressure exerted on piston in sender is transmitted to re- 
ceiver whose piston responds by moving throttle control in 
pump governor; hydraulic medium is filtered fuel. 


Injection Equipment for Residual Fuels, P.G.BURMAN. 
ASME—Paper n 59-SA-56 for meeting June 14-18 1959 8 p. 
Review of residual fuel characteristics and recent develop- 
ments in their cleaning and heating for successful operation 
in modern, high output, median and low speed engines; effects 
of low grade fuels on spray characteristics and injection 
equipment and how they have been corrected by improve- 
ments in design, construction, and application of fuel in- 
jection pumps and nozzles. 

Messung des Einspritzgesetzes im schnellaufenden Diesel- 
motor mit Hilfe hochfrequenter Indikatoren, W.SCHAFFITZ. 
Motortechnische Zeit v 21 n 5 May 1960 p 175-80. Measure- 
ment of fuel injection behavior in high speed diesel engine by 
means of HF indicators; if discharge coefficients of nozzle 
are known two different values give rate of injection in two 
independent ways: needle lift and effective fuel pressure at 
nozzle; spray impact-measured directly opposite orifice of 
nozzle, and effective fuel pressure at nozzle; results obtained 
by these methods were compared with results obtained by 
means of slotted disk method. 


Doxford. See Diesel Engines—Marine. 
Dual Fuel. See Diesel Engines—Convertible. 
Exhaust Gases. See also Diesel Engines—Automotive; Diesel 


Phased Injection in Diesel Engines, Y.M.BALAKRISHNA, 
K.MAHADEVAN. Indian Inst Science—J v 42 n 3 July 1960 
p 66-84, 5 plates. Experiments conducted on high speed single 


Engines—Fuel Injection ; Diesel Engines—Supercharging. 


Fuels, Engine Conditions and Diesel Smoke, J.B.DURANT. 
Gas & Oil Power v 55 n 660 Jan 1960 p 19-21. Relationship 
between fuel types, engine types, and smoke, is considered 
for diesel equipment; very different fuels may give identical 
performance in 4 cycle engine, but different performance in 
2 cycle; defects of fuel properties, and effects of engine 
conditions on nature and formation of black smoke, white 
smoke, and blue smoke discussed; tabular and graphical data. 


Investigations into Composition of Diesel Engine Exhausts, 
C.L.BAILEY, A.R.JAVES, J.K.LOCK. World Petroleum Con- 
gress, Fifth—Proe New York, NY Sec VI June 1959 p 209-20 
(discussion) 220-6. Experiments employed technique using 
“freezeout” train and collected products have been separated 
into various hydrocarbon groups; examination of conditions 
under which 3:4 benz-pyrene is produced; investigation has 
thrown light on benz-pyrene production in relation to fuel 
consumption and exhaust smoke emission with both good and 
bad fuel injection equipment. 


Measurement of Diesel Exhaust Smoke. Automobile Engr 
vy 50 n 4 Apr 1960 p 154-6. Smokemeter, developed by Robert 
Bosch, GmbH, Stuttgart, Germany, is based on_ principles 
employed by Saurer, Switzerland; equipment consists of two 
steel cases, one containing sampling pump, probe, and clamps 
by means of which components are attached to exhaust pipe; 
pneumatic trip release and packets of filter paper ; second 
case contains evaluating instrument, with photoelectric cell 
probe and darkened filter paper; use on road or in laboratory. 


Two-Stroke Exhaust System Experiments, T.J.WILLIAMS, 
F.D.ROBINSON. Oil Engine & Gas Turbine v 28 n 319 May 
1960 p 18-21. Investigation of characteristics of air-exhaust 
flow system of proposed design of opposed piston two stroke 
engine of 734 in. bore and 8 in. (x2) stroke, to operate at 


cylinder diesel engine running on different fuels utilizing 
“Dhased injection system” which would eliminate bi-fuel sys- 
tem, use of extra equipment and bring about better mixing 
of fuel and air consequently lowering specific fuel consump- 
tion, combustion noise, smoke density, etc; system reduces 
smoke density and delay period of diesel engine. 


Simplified and More Versatile Fuel Injection Pump to Meet 
New Applications, E.J.WILLSON, V.D.ROOSA, T.HESS. 
SAE—Paper n 130A for meeting Jan 11-15 1960 16 p. Prob- 
lems encountered in developing Roosa Master Model “DB” 
pump, devised by Hartford Machine Screw Co, Hartford, Conn, 
to meet demands of diesel engine field; main design objectives 
were standardization and single housing configuration that 
could be mounted either horizontally or vertically; basic de- 
sign features: inlet metering, transfer pump regulation means, 
governor operation, and self lubrication. 


Studies on Penetration of Fuel Spray in Diesel Engine, Y. 
WAKURI, M.FUJII, T.AMITANI, R.TSUNEYA. Japan Soc 
Mech Engrs—Bul v 3 n 9 Feb 1960 p 123-30. Characteristics 
of spray penetration are discussed from viewpoint of momen- 
tum theory based on idea that air induced into fuel jet stream 
makes mixed gas together with fuel droplets; results con- 
firmed that there existed simple relations among _ several 
dimensionless numbers, and that there is close relationship 
between spray cone angle and penetration. 


Twelve-Foot High Signatures in Diesel Smoke, Q.B.JERVIS. 
SAE—Paper n S-254 (Southern Calif Sec) for meeting Mar 
14 1960 7 p. Research on injector operation, and development 
of procedure for repair undertaken by Silver Power Diesel 
Fuel Injection Service; injectors evolved operated smoke free 
for 110,000 mi, and with minimum change in quantity of 
fuel delivered or change in injection timing; injector opera- 
tion and fuel system; manufacturing process used to correct 
injector problem; results achieved by injector repair. 


1300 rpm; from viewpoint of steady flow pressure drop some ; ; ty 
eeatice of tangential inclination of exhaust port and axial Fuel Pumps. See Diesel Engines—Fuel Injection. 


inclination of exhaust ports ie penefrials other desirable ar- Racle Sco Dieselemuels: 
mahgementsi of exhauspy porte, diseusier. Gas Turbine Applications. Diesel-Gas Turbine Power, C.G.A. 


UN a Soe OCI 2 a hata ROSEN. SAE—Paper n 212A for meeting Aug 16-19 1960 
Flameproof. See Diesel Engines—Perkins. 28 p. Utilization of diesel turbocharging to expanded ad- 
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vantages is explored to reveal flexibility of combinations and 
diversity of possibilities of diesel engine-gas turbine combina- 
tion; elements of military vehicle powerplant installation ; 
concept which satisfies these requirements proposes diesel-gas 
turbine power plant; advantages of 2-shaft, free-floating gas 
turbine and diesel engine are shown; schematics; starting 
cycle. 


Gas Turbine Cycles and Design Concepts for Vehicle Pro- 
pulsion, C.H.PAUL, E.L.KUMM. SAE—Paper n 212C for 
meeting Aug 16-19 1960 9 p. Report shows how load and its 
characteristics can affect gas turbine design, and proposes 
concept of dual powerplant whereby gas turbine is used to 
supply starting power for diesel engine; diesel can be used 
over its lower power range in normally aspirated fashion, 
with turbine not operating; additional power demands can 
be met by both clutching in turbine to drive shaft and using 
turbine to supply pressurized air to diesel; turbine bleed air 
can be used for air conditioning or heating. 


General Motors. See Diesel Engines—Automotive ; 
Engines—Manufacture; Diesel Engines—Testing. 


Gotaverken. Development of Goetaverken Diesel Engine, R.A. 
LINDEN. Inst Mar Engrs—Trans v 72 n 5 May 1960 p 197- 
213 (discussion) 214-23. Following construction of marine pro- 
pulsion machinery, Gotaverken developed their own design of 
2-cycle single-acting slow revolution diesel engine in 1939; 
arrangement for running on heavy fuel has been made and 
turbocharging adopted in various engine sizes; to provide 
20,000 bhp and more on one propeller shaft, alternatives were 
considered before deciding upon engine similar to previous 
one, but with larger cylinder bore and stroke. 


Diesel 


Hercules. See Diesel Engines—Automotive; Diesel Engines 
Marine. 
High Speed. See also Diesel Engines—Automotive; Diesel En- 


gines—Fuel Injection; Diesel Engines—International Har- 
vester; Diesel Engines—Light Weight; Diesel Engines—Super- 
charging. 


Schnellaufende Dieselmotoren bis 2 1 Gesamthubraum, M.H. 
HOWARTH. Motortechnische Zeit v 20 n 10 Oct 1959 p 3874-7. 
High speed diesel engines up to 2-1 total cylinder capacity ; 
increasing use of high speed diesel engines (up to approxi- 
mately 4000 rpm) with total piston displacement between 1.5 
and 2.1 is indicated; some of problems occurring during design 
phase. 


International Harvester. See also Diesel Engines—Automotive. 


IH High-Speed Lightweight Diesels, A.F.DEWSBERRY, C.P. 
BOZOS, J.B.REEVES, Jr. SAE—Trans v 68 1960 p 501-11 
(discussion) 5612-13. Indexed in Engineering Index 1959 p 321 
from SAE Paper n 116T. 


International Model 817 High Output Diesel Engine, D.J. 
BUNDY, E.H.STROMBERG. SAE—Paper n 198A for meeting 
June 5-10 1960 22 p; see also abstract in SAE—J v 68 n 9 
Sept 1960 p 42-4. Features of turbocharged, open chamber, 
direct injection, 4-stroke cycle diesel engine, developed to meet 
construction equipment requirements; 6-cyl in-line configura- 
tion has 53¢-in. bore and 6-in. stroke, resulting in total dis- 
placement of 817 cu in.; crankshaft of C-1046 steel forging 
with BHN of 248-285 is mounted in seven bearings; piston is 
aluminum casting; crankcase design, gear train, fuel system, 
cooling and lubricating oil system; performance data. 

New Diesel Designs Geared to Manufacturing Economies, 
A.F.DEWSBERRY, C.P.BOZOS, J.B.REEVES, Jr. SAE—J v 
68 n 1 Jan 1960 p 42-5. Indexed in Engineering Index 1959 
p 321-2 from SAE—Paper n 116T 1959. 


Japan. See Diesel Engines—Automotive. 
Jarret System. Le moteur thermomagnetique Jarret. Construc- 
tion v 14 n 8 Aug 1959 p 246-9. Jarret thermomagnetic 


motor; new type of internal combustion engine suitable for 
variety of purposes; new motor is essentially diesel electric 
engine, but free from common disadvantages of latter; this 
is achieved by maximum elimination of energy transforma- 
tions in motor; in fact, energy in motor never appears in 
form of electric current and rotation is directly accomplished 
by magnetic flux variations originating from alternative 
piston movements. 


Krupp. See Diesel Engines—Automotive. 
Light Weight. See also Diesel Engines—Manufacture. 


Stress Analysis of Aluminum V-8 Diesel Cylinder Block, 
H.W.VAN CAMP. SAE—Paper n 255A for Meeting Oct 31- 
Nov 2 1960 10 p. Role of experimental stress analysis in de- 
velopment program for cast aluminum block, developed for 
Ordnance Corps by Caterpillar Tractor Co; testing of block 
and basis for interpretation of analysis; criteria for evaluating 
aluminum castings for fatigue; results discussed are limited 
to four areas of block, one of which correlated stress measure- 
ments and their interpretation with fatigue fractures occur- 
ring in initial prototype engine tests. 


Tips on Using Aluminum in High-Output, High-Speed 
Diesels, R.F.SHAEFER. SAE—J v 68 n 2 Feb 1960 p 40-2. 
Indexed in Engineering Index 1959 p 322 from SAE—Paper 
n 120U 1959. 


DIESEL ENGINES—Continued 


Lubrication. See Diesel Engines—Automotive; Lubricating Oil 
—Diesel Engines. 


MAN. See also Diesel Engines—Marine. 


Improvements in Design and Development of M.A.N. Engine 
Over Past Five Years, F.SCHMIDT. Motor Ship v 40 n 475 
Feb 1960 p 421-3. Survey of advances made in development 
of two- and four-stroke engines; evolution of present ex- 
haust gas turbocharging arrangements; case for multi-engined 
installations. 


Manufacture. See also Diesel Engines—Marine. 


Cast Aluminum-alloy Crankcases for Deltic Engine, R.W. 
EADE, K.EVANS. Brit Foundryman vy 53 pt 4 Apr 1960 p 
149-54, (discussion) pt 12 Dec p 568-9. Diesel engines are 
made as core assemblies, apart from green sand core forming 
top face of casting and risers; cores are located in machined 
cast iron plate because of strict dimensional control which 
is vital; use of core assembly templates outlined; details given 
of coremaking sands, core assembly method, running method, 
and use of exothermic materials around all feeding heads in 
interests of soundness of casting and economy; inspection and 
quality control procedures described. 


Control: Key to Efficient Small-Lot Production, R.LHESLEN. 
Tool Engr v 44 n 4 Apr 1960 p 82-6. Two examples of apply- 
ing numerical control to low volume work in production of 
engines at Detroit Diesel Engine Div of GM; automated 
methods in making flywheel housing currently built in 168 
versions, with job running 10 to 500 pieces per batch requiring 
five or ten different setups same day; system operation de- 
scribed ; second example concerns special parts machining and 
indicates work done on Milwaukee-Matie machine. 


Diesel Engine Skeleton is Unusual Weldment, W.G.O’LEARY. 
Machy (NY) v 66 n 5 Jan 1960 p 111-14; see also Machy 
(Lond) v 96 n 2473 Apr 6 1960 p 760-3. Weldments fabricated 
in Chicago plant of GM Electro-Motive Division are designed 
for V-type diesel locomotive engines; wherever feasible, auto- 
matic submerged are welds are employed and produced in 
one pass; this practice avoids uncertainties associated with 
multiple pass work, such as interpass cracking and hand 
chipping to remove slag and flux between passes; welding 
setups and operations. 


Electromolding Technique Trims Cost of Parts. Steel v 
145 n 24 Dec 14 1959 p 96-7. Welding method used by Electro- 
Motive Div of General Motors to produce parts that are light 
and strong, within good dimensional limits is described; 
photographs and description of method for manufacture of 
cylinder head retainers for diesel traction engines. 


Flame Ceramic Coatings for Pistons, Valves, Heads. Diesel 
Progress v 25 n 10 Oct 1959 p 82-8. Protective ceramic coat- 
ings applied to diesel engine piston crowns, valves, and 
cylinder heads, has potential advantage of improving lubrica- 
tion conditions, reducing maintenance, extending length of 
operating periods between overhauls, and increasing fuel 
economy; coatings provide heat insulation, abrasion and elec- 
trical resistance, and heat resistance to 5000 F; bonding with 
special rare earth-oxide powders was achieved with oxy- 
hydrogen torch. 


Manufacture of Marine Oil Engines, J.E.SMITH. Welding 
& Metal Fabrication v 28 n 2 Feb 1960 p 70-6. Indexed in 
Engineering Index 1959 p 822 from North East Coast Instn 
Engrs & Shipbldrs—Trans Mar 1959. 


Modern Machine Tools Increase Production Efficiency, R.B. 
STONER. Machy (NY) v 66 n 9 May 1960 p 128-30. Average 
age of machines at Cummins Engine Co kept at less than 
5 yr due to sound program of machinery replacement based 
on comprehensive maintenance records and continuous search 
for better tools and more modern equipment; examples of 
equipment used; higher quality diesel engines, greater output, 
and increased efficiency obtained. 


Sulzer Developments. Shipbldr & Mar Engine-Bldr v 67 n 
631 July 1960 p 422-8. New foundry and machine shops at 
Oberwinterthur to accelerate production of marine diesel 
engines; chief products of foundries are gray iron and steel 
castings; net output is about 24,000 tons yearly; heavy and 
medium machining shops, 118 and 98 ft in width respectively, 
form two bays, both 558 ft long; information is also given on 
new Type-6RD76 marine engine. 


Marine. See also Diesel Engines—American Marc; Diesel En- 
gines—Caterpillar; Diesel Engines—Gotaverken; Diesel En- 
gines—Manufacture; Diesel Engines—Polar; Diesel Engines— 
SEMT; Diesel Engines—Supercharging; Diesel Engines—Vi- 
brations; Dredges—Diesel; Fishing Vessels—Diesel; Marine 
Engineering ; Motor Boats—Engines; Motor Ships; Ship Pro- 
pulsion—Diesel ; Tugboats—Diesel. 


Der neue Borsig-Fiat-Schweroelmotor 900 S, E.VOHRER. 
Motortechnische Zeit v 21 n 4 Apr 1960 p 112-18. New 
Borsig Fiat heavy oil engine 900 S; constructional details 
and performance characteristics of new marine engine of 
900 mm cyl bore and 1600 mm stroke with rated output of 
2100 hp at 122 rpm/cyl; designed for ships of over 30,000 
tons, units are available in 10-, 11- and 12-cyl versions, 
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Doxford’s New Opposed-Piston Diesel Engine. Mar Engr & 
Naval Architect v 83 n 1009 July 1960 p 282-8. First multi- 
cylinder marine engine of new P range has been completed 
by Wm.Doxford & Sons and submitted to 1000 hr continuous 
running test after prior testing with different turbocharger 
arrangements; it has 6-cyl of 670 mm bore with 720 mm 
stroke for upper piston and 1380 mm stroke for lower piston, 
is rated at 10,000 bhp at 120 rpm for continuous sea service ; 
diagrams; tables show particulars of range, which includes 
3-cyl unit while largest will be engine of 850 mm bore. 


Fortschritte im Bau _ grosser Dieselmotoren, F.SCHMIDT, 
E.WEISE. Motortechnische Zeit v 20 n 11 Nov 1959 p 400-4. 
Progress made in construction of large diesel engines; eco- 
nomical and technical facts about development of marine 
diesel engines of high output; investigations into methods 
of further increasing supercharging of single-acting 2-cycle 
engines and results of tests in MAN works of Augsburg; 
future research. 


Investigation of Engine Mounting Systems. Gas & Oil 
Power v 54 n 658 Dec 1959 p 324-5. Increase in speed and 
power-to-weight ratio of modern marine diesel engines has 
increased problems of fatigue failure in engine components, 
instrument damage, and excessive and unpleasant noise re- 
sulting from vibration; electromagnetic vibrators being used 
to calibrate instruments specifically designed to measure ex- 
tremely small vibrating forces; methods of use in analysis 
and control of vibration described. 


Laengsschwingungen von Kurbelwellen grosser Schiffsdiesel- 
motoren, G.-H.KERN. Motortechnische Zeit vy 21 n 2 Feb 
1960 p 51-7. Longitudinal crankshaft vibrations of large 
marine diesel engines; phenomenon is investigated and ob- 
served and measured vibration of apparently dangerous magni- 
tude defined, analyzed, and damped. 


New Hercules Multi-Fuel Marine Diesels. Rivers & Harbors 
v 44 n 12 Dec 1959 p 18-19. New engines manufactured by 
Hercules Motors Corp for small boat application, include 
models of both direct injection type and ‘‘Polydiesels’’ which 
will burn variety of fuels; construction features of water 
cooled 6- and 8-cyl fiat and vertical diesels designed to operate 
at speeds up to 3000 rpm. 


Operations on Components for Large Marine Diesel Engines, 
R.E.GREEN. Machy (Lond) v 97 n 2495, 2499 Sept 7 1960 p 
568-78, Oct 5 p 764-74. Sept 7: Methods employed by William 
Doxford & Sons (Engineers), Sunderland; Doxford engine 
designs, with particular reference to features of P series en- 
gines; production of welded structures and their machining ; 
fitting connecting rod bearings; fine boring coupling bolt 
holes. Oct 5: Operations on cylinder liners; production of 
crankshafts. 


Service Records of Mitsubishi Nagasaki Diesel UE type 
Engines, H.FUJITA. Shipbldg & Shipg Rec v 96 n 18 Nov 3 
1960 p 570-2. Various UE type models with different bores 
have been developed for marine propulsion service, and in- 
clude crosshead and trunk piston types; problems found in 
initial stages, such as hair cracks in white metal of cross- 
head pin bearings, back firing into scavenging air reservoir, 
etc, and their solutions are reported as well as studies which 
are being made on further refinements. Before Inst Mar Engrs 
Oct 11 1960. 


Some Crankshaft Failures: Investigations, Causes and 
Remedies, R.ATKINSON, P.JACKSON. Inst Mar Engrs— 
Trans v 72 n 7 July 1960 p 269-88 (discussion) 289-304; see 
also abstracts in Motor Ship v 40 n 476 Mar 1960 p 480-6; 
Shipbldg & Shipg Rec v 95 n 6 Feb 11 1960 p 180-1. Ex- 
amination of failures of 750 mm Doxford marine engine in 
service, which occurred in side crankpins of Nos 3 and 4 
cylinders, cracks being initiated in recessed fillets; it was 
concluded that recessed fillets should only be employed with 
substantial overlap of crankpin and journal, and that use of 
flexible coupling in center of large crankshaft is of doubtful 
value; it is noted that failure has arisen only when these 
crankshafts are subjected to exceptional circumstances. 


Spitzendruckmessungen an einem Schiffsdieselmotor, P. 
MUELLER, G.GUETSCHOW. Motortechnische Zeit v 21 n 4 
Apr 1960 p 109-11. Peak pressure measurements on marine 
diesel engine at 300 rpm; following types of pressure in- 
dicators are compared with each other; mechanical indicators 
with helical or cantilever springs, inductive and piezoelectric 
transducers and two peak pressure indicators of different 
designs. 


Two New Fiat Naval Engines. Mar Engr & Naval Architect 
v 83 n 1004 Feb 1960 p 65-7. Vee type 300 RSS range of 
four stroke engines for propulsion of fast and light vessels, 
such as patrol boats, corvettes and escort vessels ; cylinder 
bore is 300 mm, piston stroke 360 mm; engine 1s built in 
12-cyl 45° Veeform, developing 4200 bhp, but 16 and 20-cyl 
versions are intended; 4500 bhp type 180/32 engine is designed 
for very fast coastal craft such as motor torpedo and gun 
boats, patrol boats and hydrofoils; engine is built with 32 
cyl disposed in symmetrical X-form at unequal angles of 
about 50° and 130°. 
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Materials. Investigation into Creep Properties of Two Cast- 
Irons, C-WHEATLEY, J.A.POPE. Int Shipbldg Progress v 7 n 
73 Sept 1960 p 390-402. To classify, in order of creep re- 
sistance, cast irons used by manufacturers of marine diesel 
engines, “‘quick sorting’ creep and stress relaxation testing 
equipment was developed; tests conducted on two similar 
plain irons are given with specific strain and stress relaxation 
curves; medium flake graphite irons, with one containing 
smaller amount of phosphide eutectic, were used. 


Mitsubishi Nagasaki. See Diesel Engines—Marine. 


Morton. Morton Diesel. Gas & Oil Power v 54 n 658 Dee 1959 
p 307-8. Morton diesel engine designed by Digby B.Morton, 
Redhill, New Zealand is opposed-piston two-cycle configura- 
tion which has eliminated cylinder head, holding down studs, 
and complication of cam shaft and valve gear; engine has 
bore of 4.25 in., combined stroke of 5 in., giving displacement 
of 71 cu in./eyl; compression ratio of 17 to 1 is used. 


Multifuel. See Diesel Engines—Convertible. 
Nordberg. See Diesel Engines—Coal Burning. 
Perkins. See also Diesel Engines—Automotive. 


Flame-Proof Diesel Engine. Gas & Oil Power v 55 n 667 
Aug 1960 p 197. New three cylinder diesel suitable for 
installation in flameproof vehicles and industrial equipment 
has been developed by Perkins Engines Ltd, and complies with 
Ministry of Power’s flameproofing requirements; unit is being 
employed in Hunslet MT25 flameproof diesel-hydraulic mines 
tractor, and marks first such service in British colliery. 


New Perkins Engines. Automobile Engr v 31 n 11 Nov 1959 
p 422-3. Details of two 4-cyl diesel engines for industrial 
purposes, designated Four 203 and Four 192; engines are of 
3.33 liters and 3.15 liters swept volume and equally suitable 
for constant speed or variable speed duties, for example in 
fork lift trucks and mobile cranes; specifications ; outstanding 
features. 


Peugeot. See Diesel Engines—Automotive. 

Pistons. See Diesel Engines—Manufacture; Piston Rings; 
Pistons. 

Polar. Development of Polar 2-Stroke Cycle Diesel Engine at 


Nohab, A.EKELUND. Int Shipbldg Progress v 7 n 65 Jan 
1960 p 3-16; see also Motor Ship v 41 n 478 May 1960 p 84-6. 
Survey of development of Polar marine and stationary engine 
at Nydavist & Holm AB, Trollhattan, with regard to design, 
tests and performance; manufacture started in 1926; de- 
velopment has resulted in short, loop scavenged, turbocharged 
engines of simple design without scavenging pump and with- 
out driving gears for scavenging pump; power range for 
non-turbocharged and turbocharged Polar-N and _ Polar-T 
engines is shown. 


Remote Control. See Diesel Engines—Control. 


Rolls Royce. See Diesel Engines—Automotive; Diesel Engines 
—Convertible. 


Scavenging. See Diesel Engines—Supercharging. 


Seals. Development of Cylinder Water Seal to Prevent Diesel 
Engine Crankcase Cavitation Erosion, A.B.NEILD, Jr. SAE— 
Paper n 191A for meeting June 5-10 1960 13 p; see also 
SAE—J v 68 n 7 July 1960 p 64-5. Failures of several 
erankease designs studied at US Naval Eng Experiment Sta- 
tion; test procedure involving use of soft test plugs for 
rapid evaluation of possible corrective measures required for 
600-hp aluminum crankease; development of special cylinder 
liner water seal, with seal bands of different Paracril BLT 
compounds: seal strength was adequate for at least 3000-hr 
engine operational periods. 


SEMT. Die SEMT-Dieselmotoren der Baureihe PA2, I.GEIS- 
LINGER. Motortechnische Zeit v 20 n 10 Oct 1959 p 378-80. 
SEMT (Société d’Etudes de Machines Thermiques) diesel en- 
gines of series PA2; built primarily for use in locomotives, 
small warships, and prime mover for special purpose, engines 
come in 6- and 8-cyl version, bore and stroke are 175 and 
210 mm respectively, at 1500 rpm and total capacity of 100 


hp; specifications; ignition, lubricating system, and other 
details. 

Smoke. See Diesel Engines—Exhaust Gases. 

Standby. See Diesel Electric Power Plants—Standby. 

Starting. See also Diesel Engines—Automotive; Diesel Engines 


—Gas Turbine Applications; Earthmoving Machinery—Elec- 
tric Equipment. 


Cold Starting Diesel Engines with Low Voltage Ignition, 
L.P.ATWELL, W.P.BRUMBACK, W.R.MANTHEY. SAE— 
Paper n S-241 for meeting Apr 5-6 1960 7 p; see also SAE— 
J v 68 n 5 May 1960 p 86. Disadvantages of cold starting aids 
and research done at Electric Autolite Co, Toledo, Ohio, to 
determine feasibility of starting diesel engines at —25 F 
using JP4 fuel by means of low voltage ignition; elements 
of system are battery, power supply, storage capacitor, pre- 
cision series gap, distributor, and low voltage spark plug; 
Onan and General Motors diesels were started in 8 to 10 
sec; research to continue. 
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Some Investigations on Cold-Starting Phenomena in Diesel 
Engines, A.E.W.AUSTEN, W.T.LYN. Gas & Oil Power v 
54 n 659 Annual Tech Rey 1959 p 352-8. Object of research 
was to establish factors which affect ignition and running 
when starting cold, to determine minimum values for suc- 
cessful starting, to investigate various forms of starting aid 
and to define their ranges of application and limitation; in- 
vestigation also covered spontaneous ignition, continuous 
cranking up to first fire, effect of accumulated fuel, and 
engine speed and injection characteristic and effect of excess 
fuel. 


Stresses. See Diesel Engines—Testing. 
Sulzer. See Diesel Engines—Manufacture. 


Supercharging. See also Diesel Engines—Continental ; Diesel 
Engines—Design; Diesel Engines—Gas Turbine Applications ; 
Diesel Engines—Marine. 


Abgasturbolader, Verbundverfahren und Treibgasverfahren 
im Nutzkraftwagen, K.ZINNER. Automobiltechnische Zeit 
v 62 n 6 June 1960 p 147-53. Exhaust gas turbocharger, 
compound and liquid petroleum systems in commercial vehicles, 
characteristic features and differences of three means for 
supercharging diesel engines; results of thermodynamic com- 
putations and graphical representation of measurements ; 
suitability of methods with respect to efficiency, torque con- 
version and controllability. 


Approach to Problem of Pressure Charging Compression- 
Ignition Engine, D.W.TRYHORN. Instn Mech Engrs—Proc 
(Automobile Div) n 6 1956-57 (received 1959) p 217-28 (dis- 
cussion) 260-86. Curves illustrating effect of pressure ratio 
on charge density for various compressor adiabatic efficiencies 
show that efficiency of pressure charging system has great 
influence on engine output; to eliminate shortcomings of 
Roots machine, “‘Bicera’’ compressor was designed; principle 
of operation; pressure charged 4-cyl engine can give output 
of 6-cyl, naturally aspirated engine, and be as economical 
in fuel consumption. 


Basie Design of Turbochargers for Diesel Engines, H.EGLI. 
SAE—Trans v 68 1960 p 29-39. Indexed in Engineering Index 
1959 p 323 from SAE Paper n S157. 


Design and Development of Small Radial-Flow Turbo- 
Chargers, C.A.JUDSON, E.KELLETT. Instn Mech Engrs— 
Proce (Automobile Div) n 6 1956-57 (received May 1959) p 
249-59 (discussion) 260-86, 1 plate. Problems in design and 
development of turbochargers for diesel engines in 100 to 
800-hp class; axial flow versus radial flow turbines; con- 
sideration of rotational speed; basic construction, match- 
ing requirements, bearing and sealing development, tests 
performed, etc. 


Developing Turbocharger for Its Application, J.M.CAZIER, 
W.S.LANG. SAE—Paper n 257B for meeting Oct 31-Nov 2 
1960 18 p. Factors influencing small turbocharger design and 
techniques used at Garrett Corp in developing turbocharger 
journal bearings and rotors; influence of engine application 
on turbocharger aerodynamic design requirements is dis- 
cussed with examples relating to 4-cycle diesel engine, turbo- 
charging vehicle engines for lugging operation, etc; other 
factors such as installation factors, ambient air pressure, and 
temperature variations. 


Evaluating Performance and Heat Rejection of Turbo- 
charged Engines, R.CRAMER, Jr. SAE—Paper n 258A for 
meeting Oct 31-Nov 2 1960 10 p. Weakness of accepted methods 
of presenting energy relationships in internal combustion 
engines pointed out; plotting relationship of input and output 
energy at given engine speeds yields revealing characteristic 
lines, free from extraneous influences which mask performance; 
by breaking down input energy into four principal heat flows, 
additional insight is gained into factors which determine 
acceptable engine rating; application of technique to evalua- 
tion of best components shown. 


Experiments on Two-Stroke Engine Exhaust Ports Under 
Steady and Unsteady Flow Conditions, R.S.BENSON. Int 
Shipbldg Progress v 6 n 62 Oct 1959 p 444-69; see also 
Instn Mech Engrs—Proe v 173 n 19 1959 p 511-36 (discus- 
sion) 537-46. Factors influencing exhaust port design in 
order to provide sufficient air over wide speed range without 
external or engine driven pump, in use of exhaust turbo- 
chargers; effects of port configuration, port timing, cylinder 
length, engine speed, release pressure, and temperature were 
determined; data for various marine and stationary diesel 
plants. 28 refs. 

High Pressure Supercharging and Valve Overlap Control, 
R.H.MILLER. Diesel & Gas Engine Progress v 25 n 11 Nov 
1959 p 28-9. Results of recent studies and their effect on 
engine operation; it is shown that in low load range where 
exhaust manifold pressure exceeds supercharging pressure 
during valve overlap period, reverse flow of exhaust gases 
reduces fresh air charge; problem can be resolved by reduc- 
ing scavenging overlap. 

Investigations into Exhaust Process of Pressure-Charged 
Two-Stroke Diesel Engines, G.GYSSLER. Brown Boveri Rev 
v 47 n 1-2 Jan-Feb 1960 p 73-86. When pulse system is 
employed to pressure charge 2-stroke diesel engines, it is 
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necessary to pay special attention to exhaust-gas pipework ; 
by means of calculations, it is shown how to assess in- 
fluence of shape of pipework on energy available at turbine 
of exhaust gas pressure charger. 


Leistungsgrenzen hochaufgeladener Dieselmotoren im Hin- 
blick auf die mechanische Beanspruchung, G.KRANOLD. 
Motortechnische Zeit v 20 n 12 Dee 1959 p 447-51. Per- 
formance limitations of supercharged diesel engine with 
regard to mechanical loading; with h-p charging, diesel 
engine process can be controlled so that temperatures in 
cylinder do not increase, leading however, to extremely high 
combustion pressures and crankshaft loads; degree of super- 
charge up to which economic advantage is obtainable with 
respect to engine dimensions is shown; study covers different 
crankshaft configurations and materials. 


Messung und Berechnung des Widerstandes von Spuel- 
pumpenventilen, H.MUELLER. Motortechnische Zeit v 20 n 
11 Nov 1959 p 408-10. Measurement and caleulation of re- 
sistance of scavenge pump valves; article shows some ar- 
rangements of disk valves of scavenging pumps and pressure 
drop in valves is given depending on modifications in design ; 
results of tests carried out at Institut fuer Kolbenmaschinen 
of Technische Hochschule, Braunschweig, Germany, which 
permit calculation of pressure drop in disk valves. 


Supercharging of High-Speed Diesel Engines by Mechani- 
eally Driven Compressors, B.W.MILLINGTON. Instn Mech 
Engrs—Proe (Automobile Div) n 6 1956-57 (received May 
1959) p 229-89 (discussion) 260-86. Reasons for  super- 
charging, its advantages and methods used; test results ob- 
tained from Fell locomotive propulsion engine; details of 
Ricardo wobble-plate compressor designed to meet conditions 
where it is important that boost at low engine speeds shall 
be high; overall performance figures of engine when super- 
charged by this compressor and methods of applying engine 
in vehicle service are given. 


Turbo-Charging of High-Speed Diesel Engines, Present 
Position and Future Prospects, C.H.BRADBURY. Instn Mech 
Eners—Proe (Automobile Div) n 6 1956-57 (received May 
1959) p 240-8 (discussion) 260-86, 2 plates. Principles of 
supercharging and advantages and/or drawbacks of using 
surplus exhaust energy to drive supercharger; application of 
exhaust turbocharger to high-speed engines of road vehicles; 
development towards higher pressure ratio turbocharger; pos- 
sibilities of incorporating improved pistons and _ fuel-injec- 
tion systems; practice of turbocharging 2-cycle engines. 


Untersuchung der Verbund- und Treibgasanlagen mit hoch- 
aufgeladenen Viertakt-Dieselmotoren, Y.K.KHANNA. Motor- 
technische Zeit v 21 n 1, 2 Jan 1960 p 8-16, Feb p 73-80. 
Investigation of compound and liquid petroleum installations, 
made with supercharged 4-stroke diesel engines; possibility 
of expedient utilization of exhaust energy and thereby im- 
provement of efficiency of highly pressure-charged 4-stroke 
diesel engine is studied; suitability of engine as gasifier 
examined; in case of compound engines efficiencies of 49% 
could be attained; even as gasifier optimum efficiencies of 
over 45% were calculated. 


Testing. See also Diesel Engines—Wear. 


Correcting Horsepower Output—Realistie Method for Diesel 
Engines, A.K.BLACKWOOD, W.J.McCULLA. SAE—Paper 
n 121A for meeting Jan 11-15 1960 14 p; see also SAE Trans 
v 68 1960 p 620-6. Paper refers to progress report of SAE 
Test Code Committee presented at meeting June 1958, indexed 
in Engineering Index 1958 p 292; concepts of correcting 
power output of diesel engines for variations in ambient 
test conditions are clarified and correction method, modes of 
application, and limitations are described; actual engine test 
data are given to support its adoption. 


New Camera Takes True Pictures of Conditions Inside Cylin- 
der Liner During Developmental Tests, H.A.GROOMBRIDGE. 
Gen Motors Eng J v 7 n 2 Apr-May-June 1960 p 15-18. 
Especially developed liner camera used at Detroit Diesel 
Engine Div is based on principles of simple pinhole camera 
which provides distortion free pictures of true condition of 
liner air inlet port deposits and wall conditions at various 
stages of engine test program; two pictures are taken inside 
each liner, one of blower side and other opposite blower; 
principle of camera design and special features. 


New Techniques in Stress Analysis, R.M.LAW. SAE—Paper 
n 255B for meeting Oct 31-Nov 2 1960 9 p. Use of photostress 
technique in analysis of stresses in bodies and structures at 
Detroit Diesel Engine Div of General Motors Corp; tech- 
nique involves coating part to be analyzed with transparent 
plastic ; when load is applied to part, strain is transmitted 
to coating, — which becomes birefringent; by using white 
polarized light, color picture of strain distribution is 
obtained ; results of study to determine areas of weakness 
in newly designed cylinder block; example of study of main 
bearing web stresses. 


Timing Gears. See also Diesel Engines—-Automotive. 


Oszillographische Untersuchungen an der Ventilsteuerung 
von Dieselmotoren, H.C.SCHULTZ. Motortechnische Zeit v 
20 n 9 Sept 1959 p 825-7. Oscillographie investigations of 
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valve timing gear of diesel engines; registration of valve 
gear phenomena, recording valve lift and forces in com- 
ponents; bending of camshaft and oscillation of spring force 
on upper valve spring retainer were measured; oscillographs. 
Traction. See Cars, Rail Motor; Diesel Engines—Manufacture: 
Diesel Engines—SEMT; Locomotives, Diesel. ‘ 


Valves. See Diesel Engines—Manufacture, 

Vibrations. See also Diesel Engines—Marine. 
Torsional Vibration Calculations by Means of IBM-650 
Magnetic Drum Data-Processing Machine, R.B.JENSEN. 


European Shipbldg v 8 n 5 1959 p 108-11. Diesel engines for 
use as propulsion or electric generating units; computer may 
be used with advantage where new calculation must be made 
for particular installation because either propeller and 
propeller shaft or generator and generator shaft varies: pro- 
cedure is for use where dynamically equivalent system has 
been established. 


Waste Heat Utilization. Economical Installation. Gas & Oil 
Power v 55 n 667 Aug 1960 p 194-6. Example of how Eagle 
Ironworks, Oxford, England, of W. Lucy & Co makes 
maximum use of waste heat to provide process steam and hot 
water; Lister-Blackstone diesel generating sets are used to 
provide significant proportion of electrical power require- 
ments of factory, and their exhaust gases in turn are ducted 
into heat recovery unit; heat is also recovered from engine 
jacket cooling water. 


Latent Heat Cooling and Waste Heat Recovery, R.BRETT- 
LITTLECHILD. Gas & Oil Power v 55 n 671 (Annual Tech 
Rev) 1960 p 322-8. Capital investment costs of additional 
equipment necessary for efficient utilization of waste heat in 
diesel plants may be recovered in 18 mo; acceptance of 
higher cooling water and exhaust gas temperatures enables 
recovery of usable waste heat; waste heat recovery from 
lubricating oil, from engine jacket water, and by latent 
heat cooling is discussed; utilization of waste heat for 
space heating, boiler feed heating, sea water distillation, 
sewage plant sludge digestion, and other applications are 
described. 


Wear. See also Diesel Engines—Coal Burning; Diesel Fuels. 


Corrosion Wear of Cylinder Liners of Diesel Engines Using 
Residual Oil, G.SIMONETTI. Corrosion Technology v 7 n 
10 Oct 1960 p 315-19, 334. Use of residual oil containing high 
percentages of sulphur and ashes with compounds of iron 
and vanadium, causes remarkable wear through cylinder 
liner corrosion, owing to sulphuric acid formed during 
different phases of thermal cycle; some remedies are given 
mainly with regard to special anti-corrnsive lubricating oils 
for cylinders. Before 1959 meeting in Milan, Italy. 


Effect of Finishing Grade on Wear of Diesel Engine 
Cylinder Wall, Y.NAKAYAMA, H.ENDO. Japan Soe Mech 
Engrs—Bul v 2 n 8 Nov 1959 p 584-93. To determine effects 
of honing, diesel engine having both three fine bored and 
three honed cylinders was tested and investigations were 
made on cylinder, piston, piston ring and compression pres- 
sure; it is found that wear of honed cylinder is smaller than 
that of fine bored cylinder at initial stage. 


Radioactive Cylinders—Tool for Wear Research, W.C. 
ARNOLD, V.T.STONEHOCKER, W.J.BRAUN, D.N.SUNDER- 
MAN. SAE—Paper n 126A for meeting Jan 11-15 1960 12 p; 
see also SAE—J v 68 n 5 May 1960 p 70-5. Program under- 
taken by Fairbanks, Morse and Co, Beloit, Wis, in conjunc- 
tion with Battelle Memorial Inst, Columbus, Ohio to study 
feasibility of irradiating diesel cylinder; development of 
irradiation techniques and procedures devised; mechanical, 
handling and installation techniques; radioassay techniques 
which permitted precise analysis of fractions of wear product 
debris collected from lubricating oil and exhaust gas systems. 


Replica Method for Examining Wear and Scuffing in Cylin- 
der Liners, A.P.YOUNG, C.M.SCHWARTZ. Wear-Usure- 
Verschleiss v 3 n 3 May-June 1960 p 235-40. For purpose of 
periodic inspection of diesel cylinder liners during engine 
test, nondestructive method of examination was devised at 
Battelle Memorial Inst, Columbus, Ohio, using plastic rep- 
licas: details of preparation and examination of replicas of 
cylinder liners are described. (In English). 

Universal Means for Rating Diesel Engines for Deposits 
and Wear, F.A.ROBBINS, L.G.SCHNEIDER, G.H.SHEA. 
SAE—Paper n 121B for meeting Jan 11-15 1960 13 wv; see 
also abstracts in SAE—Trans v 68 1960 p 653-7; SAE— Jv, 
68 n 8 Aug 1960 p 109. Paper introduces “CRC Diesel Engine 
Rating Manual,’ prepared by Group on Full Scale Test 
Techniques of Diesel Vehicle Fuel, Lubricant, and Equipment 
Research Committee of Coordinating Research ; Council ; 
manual, intended to furnish universal language for identifica- 
tion of engine deposits and wear, is divided into general 
considerations and detailed rating techniques; use of manual. 

DIESEL FUELS : 

See also Diesel Engines—Coal Burning; Diesel Engines— 

Exhaust Gases; Diesel Engines—Wear; Gas Turbines—Fuels. 


Close Up: Southern Pacific Railroad, C.W.KINNEAR. 
Diesel Power v 38 n 3 Mar 1960 p 34-6, Use of radioactive 
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piston rings enabled Southern Pacific Railroad to compress 
years of testing into hours, during investigation of residual 
oils as possible fuel, for their effect on problems of increased 
engine wear; description and results of research program 
which led to economical use of distillates and residuals with- 
out increasing maintenance costs. 


Good Diesel Fuels and Lubricants Don’t “Just Happen”, J. 
PEET. SAE—Paper S280 for meeting Oct 24 1960 (South 
Texas Group) 10 p. Properties of fuels and lubricants im- 
portant in assuring proper performance and efficiency of 
diesel engines; physical inspections for fuels of importance 
from standpoint of performance and efficiency are cetane 
number, volatility, sulphur, and gravity; methods used to 
assure acceptable levels of sulphur dioxide extraction, acid 
treating, sweetening operations, and drying; minimum lubri- 
cating oil requirements; various lube-finishing processes. 


Ads Compounds. See Automotive Fuels—Additive Com- 
pounds. 
Combustion. See also Diesel Engines—Combustion. 


Combustion Characteristics of Compression Ignition En- 
gine Fuel Components, D.R.OLSON, N.T.MECKEL, R.D. 
QUILLIAN, Jr. SAE—Paper n 263A for meeting Nov 2-4 
1960 385 p. Study made at Ordnance Fuels and Lubricants 
Research Laboratory; CFR and CLR diesel engines were 
used and multicylinder verification of data obtained with 
GM 3-71 engine; results obtained with 50 pure hydrocarbons 
show importance of molecular structure on compression 
ignition combustion ; cetane number was most important prop- 
erty for predicting relative combustion performance of all 
fuel components. 


Testing. See also Petroleum Products—Testing. 


Use of 2,2,4,4,6,8,8-Heptamethylnonane as Primary Diesel 
Fuel, T.W.MEARS, R.M.DAVID, F.L.LHOWARD. ASTM— 
Bul n 245 Apr 1960 p 75-8. Ignition characteristics of blends 
with n-hexadecane (n-cetane) are compared with those of 
blends of n-hexadecane and l-methylnaphthalene; ease of 
preparation and nature of combustion characteristics indicate 
that this compound merits serious consideration as alternate, 
or even replacement, for I-methylnaphthalene as low cetane 
primary reference fuel for rating of diesel fuels for cetane 
number. 

Transportation. See Barges—Tubular. 

DIESEL LOCOMOTIVES. See Locomotives, Diesel. 

DIESEL POWER PLANTS. See Diesel Electric Power Plants; 
Diesel Engines. 

DIESEL PROPULSION. See Diesel Engines—Marine; Diesel 
Traction ; also entries and cross references under Ship Propul- 
sion—Diesel. 

DIESEL TRACTION 

See also Cars, Rail Motor; Locomotives, Diesel. 

New Zealand. Diesel Traction on New Zealand Railways, H.Z. 
PURCHASE. New Zealand Eng v 14 n 12 Dee 15 1959 p 
403-12. Development, present status, and performance data 
of various diesel tractors, railears, and locomotives that were 
or are in service in New Zealand; merits of diesel and steam 
railway traction for New Zealand conditions and auxiliary 
equipment of diesel locomotives. 

DIESEL TRANSPORT. See Diesel Engines—Automotive; Diesel 
Traction ; Motor Buses—Diesel; Tractors—Diesel. 

DIFFERENTIAL ANALYZERS. See Computers. 

DIFFERENTIALS. See Automobile Transmissions. 


DIFFRACTION GRATINGS. See Optical Instruments—Grat- 
ings. 

DIFFRACTOMETERS. See X-Ray Apparatus. 

DIFFUSERS. See Aircraft Engines, Jet and Turbine—Dif- 


fusers; Flow of Fluids—Diffusers. 
DIFFUSION. See Chemical Processes—Diffusion ; 
Alloys—Diffusion. 
DIFFUSION PUMPS. See Pumps, 


Metals and 


Vacuum. 


DIGESTERS. See Pulp Digesters; Sewage Treatment—Sludge 
Digestion. 

DIGITAL COMPUTERS. See Computers. 

DIGITROL. See Electric Control. 


DILATOMETERS. See Concrete Testing. 
DINING CARS. See Cars—Dining. 


DIODES. See Electron Tubes—Diode; 
—Diode. 


DIP INDICATORS. See Boreholes—Deflected. 


DIRECTION FINDING SYSTEMS 

See also Aircraft Instruments; Goniometers; Radar ; Radio 
Antennas—Microwave; Radio Waves—Propagation. 

Bearing Errors in Medium Frequency Automatic Direction 
Finders, R.W.SHARPLES. Marconi Rev v 22 n 135 1959 p 
225-33. Errors in automatic direction finders caused by re- 
ceiver circuitry and design analyzed; error caused by motor 


Semiconductor Devices 
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torque being produced at loop null position when loop should 
be at rest is discussed, as are errors due to lack of sensitivity 
in servo system. 


Der Wellenanalysator—Kine Einrichtung zur _gleichzeitigen 
Peilung mehrerer einfallender Wellenzuege, K.BAUR. Fre 
quenz v 14 n 2 Feb 1960 p 41-6. Wave analyzer, device for 
simultaneous direction finding of several incident wave trains ; 
analysis of interference pattern by means of fixed antennas ; 
equations, suitable for computer programming. 


Direction Finding at Low Frequencies, L.E.ORSAK, D.W. 
MARTIN. Electronics v 33 n 38 Sept 16 1960 p 74-7. Radio 
direction finder, capable of operating over range between 15 
and 500 ke, is described; direction finder uses physically small 
rotating loop antenna with only 4 sq ft of loop area ; 
sensitivity is 1 nv/m at 500 ke and 40 uv/m at 15 ke; in- 
strument error is less than 1°. 


Directional Localizer, S.E.TAGGART, O.J.DeZOUTE. IRE 
—East Coast Conference on Aeronautical & Navigational 
Electronics—Proec 1958 p 191-8. Two experimental directional 
localizer installations using slotted waveguides described; 
effectiveness of slotted waveguide in reducing course bends 
due to nearby hangars and other large reflecting surfaces 
clearly demonstrated in ground and flight test results. 


Evaluation of VOR on 200-Foot Tower, R.B.FLINT. IRE— 
East Coast Conference on Aeronautical & Navigational Elec- 
tronics—Proe 1958 p 1-9. Results of tests conducted with 
mobile VOR station having antenna 10 ft high compared 
with results obtained when antenna was erected on 200 
ft tower with counterpoise 60 ft in diam; it is shown that 
while there are still objectionable course bends in nulls of 
vertical plane radiation pattern, detrimental effect of site 
of VOR performance was reduced at low elevation angles, and 
low altitude coverage was extended. 


Future Trends of Radio and Radar Navigation, C.WIL- 
LIAMS. Brit Instn Radio Engrs—J v 20 n 6 June 1960 p 
417-28. Following survey of existing navigation techniques, 
such new techniques as inertial, mobile high stability sources, 
very low radio frequencies, radio telescopes, and earth satel- 
lites are briefly described; some proposals for automation in 
air traffic control. 


ILS-VAR Test Beacon, P.B.FREE. Instn Radio Engrs, 
Australia—Proe v 21 n 8 Aug 1960 p 524-9. Beacon radiates 
series of signals which simulate those received by ILS 
receiver during instrument approach; unit provides inde- 
pendent and easily used checking facility for ILS receivers; 
equipment is described. 


Influence of Noise Fluctuations on Decoding Unit During 
Intervals Separating Pulses in Code Group, L.P.KUKLEV. 
Radio Eng & Electronics v 4 n 3 1959 p 31-40. English 
translation of article indexed in Engineering Index 1959 p 
328 from Radiotekhnika i Elektronika Mar 1959. 


K teorii radioteplopelengatora s konicheskim skanirovaniem, 
Yu.V.PAVLOV. Radiotekhnika v 14 n 12 Dec 1959 p 50-7; 
see also English translation in Radio Eng v 14 n 12 1959 p 
70-9. Theory of radio thermal direction finder with conical 
seanning; expressions for maximum and angular sensitivity 
of such modulation-type direction finder; formula for equiva- 
lent temperature of antenna which is true for thermal direc- 
tion finder with any noise factor including quantum noise. 


Kursanzeigefehler bei UKW-Drehfunkfeuern, K.BAERNER. 
Zeit fuer Flugwissenschaften v 8 n 1 Jan 1960 p 8-17. 
Direction indicator errors in rotating radio VHF beacons; 
reflecting objects in vicinity of ground installation are con- 
siderable source of errors as these objects act as secondary 
radiators distorting primary information on azimuth given 
by beacon; component of total error, referred to as _ site 
error, is explained; conclusions are applied to errors of VHF 
rotating beacon at Hamburg, caused by two hangars of 
Deutsche Lufthansa on airport. 


Long Range Radio Navigation Extended for Advanced 
Vehicles, W.B.LEAF. Space/Aeronautics v 34 n 1 July 1960 
p 118-24. Broad analysis of recent design progress with 
Loran, Decea, Lambda, Radux-Omega, and Litton’s LAND 
system; present hyperbolic navigation systems are compared 
from standpoint of accuracy. 


Method of Providing Test Signals of Caleulable Strength 
for Airborne Radio Direction Finders, R.W.SHARPLES. 
Marconi Rev v 22 n 135 1959 p 234-7. In providing signal 
inputs of known strength for testing medium and low-fre- 


quency direction finders, input for loop antenna is shown to 
be main problem; method is described in which loop itself 
is placed in magnetic field of known strength; transmission 
line carrying known current is used to provide magnetic field; 
line is mounted inside screened enclosure. 


Operational Applications of VHF Direction Finders, S.A.W. 
JOLLIFFE. Marconi Rev v 22 n 135 1959 p 199-214. Prac- 


tical application of modern ground based VHF direction finder 
as aid to aircraft navigation: factors limiting accuracy dis- 
cussed and where feasible, systems are compared in terms of 
technical performance and capital and operating costs. 


; Perekhodyne i ustanovivshiesya protsessy v avtomaticheskom 
indikatore dal-nosti—2, F.M.KILIN. Avtomatika i Teleme- 
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khanika v 21 n 2 Feb 1960 p 209-19; see also English 
translation in Automation & Remote Control v 21 n 2 Feb 
1960 p 146-52. Transient and steady state processes in auto- 
matic range scope—pt 2: automatic range scope with opera- 
tional amplifier; analysis is based on equations developed 
in pt 1 (see Engineering Index 1959 p 326). 


Phase-Measuring Equipment, G.E.ASHWELL, C.S.FOWLER. 
Electronic Technology vy 37 n 7 July 1960 p 252-5. Equip- 
ment is described that permits investigation of phase dif- 
ference between signals from single VLF transmitter re- 
ceived at two sites simultaneously; comparison of phase of 
received signals is made via line-telephone circuit; applica- 
tion to hyperbolic radio navigational system. 


Position Estimation Using Only Multiple Simultaneous 
Range Measurements, H.L.GROGINSKY. IRE—Trans_ on 
Aeronautical & Navigational Electronics v ANE-6 n 3 Sept 
1959 p 178-87. Three-dimensional position measuring systems 
described and analyzed; in these systems, target position is 
obtained by trilateration using only range data collected by 
group of stations located in arbitrary geometry; it is shown 
that omnidirectional system having almost uniform azimuthal 
variance characteristics can be obtained from such measure- 
ments through use of redundant data. 


Principles Involved in Construction of Automatic Radio 
Direction Finder, Yu.S.ERUKHIMOVICH. Radio Eng v 14 
n 6 June 1959 p 86-94. English translation of article in- 
dexed in Engineering Index 1959 p 326 from Radiotekhnika 
v 14 n 6 June 1959 p 63-8. 


Radionavigation et teleguidage a grande distance, E.VASSY. 
Annales des Telecommunications v 14 n 9-10 Sept-Oct 1959 
p 256-60. Long distance radio navigation and remote control; 
RANA navigation system, depending on phase relationships 
of signals received at one point from two fixed transmitters ; 
signal phase is determined by phases and amplitudes of direct 
and ionospheric rays; system involves transmission of four 
frequencies from each transmitter. 


Zur Theories des allgemeinen Adcocks, K.BAUR. Archiv 
der Elektrischen Uebertragung v 14 n 1, 2 Jan 1960 p 1-14, 
Feb p 57-70. Theory of general Adcocks; stationary Adcock 
direction finder is considered in such general manner that 
all possible cases encountered in field can be handled; example 
of direction finder with vertical dipoles to show ease of solu- 
tion. 26 refs. 


Antennas. Flush-Mounted Runway Antenna for Use with FAA 


Directional Glide-Path System, J.R.BAECHLE, R.H.McFAR- 
LAND. IRE—Trans on Aeronautical & Navigational Elec- 
tronics v ANE-7 n 2 June 1960 p 32-9. Flush-mounted air- 
port runway antenna that will allow glide-path signals for 
instrument landings to be radiated directly from touchdown 
point on runway; analytical design procedures and antenna 
characteristics ; sufficient low-elevation angle directivity has 
been obtained from prototype antenna to provide path ex- 
tending beyond five mi. 


Doppler. See also Rockets and Missiles—Tracking; Satellites 


—Tracking. 


Allwellen-Sichtfunkpeiler nach dem Doppelkanalprinzip, M. 
WAECHTLER. Nachrichtentechnische Zeit v 12 n 9 Sept 1959 
p 449-51. All-wave indicating direction finder employing 
Doppler effect; features of basic system common to all fre- 
quency bands and consisting of indicator unit, IF amplifier, 
monitoring unit and correcting networks for alignment of 
amplifier channels; interchangeable units containing special 
circuits for various frequency ranges; exchanging of units 
for frequency range changes can be avoided by additional 
remote control unit. 


Measurement of Doppler Shift of Radio Transmissions from 
Satellites, G.C.WEIFFENBACH. IRE—Proc v 48 n 4 Apr 
1960 p 750-4. Receiving station network designed to produce 
Doppler data for use in satellite Doppler navigation system 
is described; some experimental results are presented, and 
current and projected changes discussed. 


Satellite Doppler Navigation System, W.H.GUIER, G.C. 
WEIFFENBACH. IRE—Proe v 48 n 4 Apr 1960 p 507-16. 
Satellite Doppler navigation system is presented which 
conveniently provides navigators with all necessary inputs 
for position calculation, including up-to-date orbital data; 
results of comprehensive error analysis given which proves 
feasibility of achieving navigational accuracies of 1% mi using 
system under realistic conditions. 


Loran. Multiple Pulse and Phase Code Modulation in Loran-C 


System, R.L.FRANK. IRE—Trans on Aeronautical & Naviga- 
tional Electronics vy ANE-7 n 2 June 1960 p 55-61. It is 
shown that by using multiple pulses with phase coding of 
pulse carrier, automatic search, station identification, and 
multihop skywave rejection may be achieved in straight- 
forward manner; by use of multiple pulsing, larger effective 
average power may be transmitted for same peak power 
while retaining advantages of time sharing in multistation 
navigation system. 


Tacan. Mobile Tacan Beacon; its Description and Uses, A. 


CASABONA. IRE—East Coast Conference on Aeronautical 
& Navigational Electronies—Proc 1958 p 27-34. Multi-lobe 
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principle employed by bearing component of Tacan makes pos- 
sible generation of useful navigational information even 
when installed in sites with severe reflecting obstacles; mobile 
equipment described that takes advantage of this charac- 
teristic; components include low power Tacan beacon trans- 
ponder and two types of associated miniaturized antennas. 

DIRECTIONAL DRILLING. See Boreholes—Deflected; Oil 
Well Drilling—Deflected. 


DISCRIMINATORS. See Radio Cireuits—Discriminators. 


DISK RECORDING. See Phonograph Records; Sound Record- 
ing and Reproduction. 


DISKS 


Rotating. See also Electric Generators—Electrostatic ; Hydro- 
dynamics. 


Chamber Dimension Effects on Induced Flow and Frictional 
Resistance of Enclosed Rotating Disks, J.W.DAILY, R.E. 
NECE. ASME—Trans—J Basic Eng v 82 Ser D n 1 Mar 
1960 p 217-32. Indexed in Engineering Index 1959 p 327 
from Paper n 59-Hyd-9. 


Creep Deformation, B.V.SAROJA. Aircraft Eng v 32 n 372 
Feb 1960 p 34-6. Problem of thin-constant thickness rotating 
disk in creep is solved using stress strain rate laws and 
associated yield criterion, which is similar to that of Mises 
Criterion, derived by N.MURTHY;; results obtained are found 
to be in close agreement with those of experiment recorded 
by A.M.WAHL. See Engineering Index 1953, 1954, p 279 
and p 277 respectively. 


Flow Phenomena of Partially Enclosed Rotating Disks, L.A. 
MAROTI, G.DEAK, F.KERITH. ASME—Trans—J Basie Eng 
v 82 Ser Dn 8 Sept 1960 p 539-52. Flow of air in space 
between disk and stationary side wall parallel to its surface 
at Reynolds number from 3x10°5 to 6x10° at clearance to 
diameter ratios from 0.0125 to 0.0625; with wall larger than 
disk, flow was periodic; distinct and separate inflow and 
outflow regions rotated in same direction as disk, but at 
slower speed; frictional torque on housing was also measured. 
Paper 59-A-49. 


Further Creep Analysis for Rotating Solid Disks of Variable 
Thickness, B.M.MA. Franklin Inst—J v 269 n 5 May 1960 p 
408-19. Analysis, based on Tresca criterion and its as- 
sociated flow rule, is presented for stress distribution in 
rotating disks at uniform temperature under steady-state 
conditions; exponential function stress-creep-rate relation is 
used; stress distributions for constant-thickness and uniform- 
temperature disk are also given for comparison purposes; 
pertinence to gas turbine and jet engines. 


Plastic Design of Rotating Discs, JMHEYMAN. Instn Mech 
Engrs—Proe v 172 n 14 1958 p 581-48. Original of paper n 
14 indexed in Engineering Index 1959 p 328. 

Roughness Effects on Frictional Resistance of Enclosed 
Rotating Disks, R.E.NECE, J.W.DAILY. ASME—Trans—J 
Basic Eng v 82 Ser D n 3 Sept 1960 p 553-62. Torque data 
obtained over range of disk 4x10? to 6x10® for three different 
relative roughnesses at three axial-clearance-to-disk-radius 
ratios for constant, small, radial tip clearance; existence of 
four possible basic flow regimes in axial gap between disk and 
casing wall was verified. Paper n 59-A-55. 


Stresses. See also Disks—Rotating. 


Ein kombiniertes optisch-mathematisch-analytisches Verfah- 
ren zur Bestimmung des Spannungszustandes in Scheiben, U. 
WEGNER. Metall v 13 n 12 Dee 1959 p 1105-7. Combined 
optical-mathematical-analytical method for determination of 
state of stress in disks; explanation of principles of method 
and its advantages; derivation of method is to be published 
elsewhere. 


Vibrations. See also Plates—Vibrations. 


O kriticheskom rezhime y eksperimentakh s_koleblyush- 
chimsya diskom vy gelii, G.A.GAMTSEMLIDZE. Zhurnal Ek- 
sperimental’noi i Teoreticheskoi Fiziki v 37 n 10 Oct 1959 
p 950-6. Critical conditions in experiments with vibrating 
disk in helium; results of damping measurements ; commence- 
ment of critical condition and motion of disk at supercritical 
velocities; dependence of critical velocity on purity of sur- 
face; dependence of damping decrement in supercritical 
regime on temperature, particle concentration, and radius of 
particle covered region. 


DISTANCE MEASURING EQUIPMENT. See Direction Find- 
ing Systems; Radar; Surveying Instruments. 

DISTILLATE FUEL. See Oil Fuel. 

DISTILLATION 

See also Chemical Processes—Unit Operations ; Coal Tar— 

Distillation; Deuterium; Distilleries ; Distilling Apparatus ; 
Extraction; Heavy Water; Petroleum Refining—Distillation ; 
Seawater—Salt Removal; Separation. 


Azeotropic Separations, J.COATES. Chem Eng v 67 n 10 
May 16 1960 p 121-36. Azeotropic and extractive distillation 
find their principal use in separation of mixtures whose com- 
ponents boil too close together for economical simple fractional 
distillation; method of predicting qualitatively when azeo- 
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tropes may be expected; azeotropic column calculation; dis- 
tillation comparison 


Contribution a ]’étude de la distillation, IL.KAISER. Institut 
Francais du Petrole et Annales des Combustibles Liquides 
—Revue v 15 n 2, 3 Feb 1960 p 334-62, Mar p 598-626. Con- 
tribution to study of distillation; study of liquid vapor 
equilibrium, with description of ebulliometer of new design; 
processes for determining and forecasting azeotropism, and 
its evolution according to pressure suggested; study of mass 
transfer shows existence of zones of variation of height of 
transfer unit according to velocity of flow; optical method 
reveals intrafacial distortions. 


Distillation ...in View of Modern Developments, K.F. 
GORDON, J.A.DAVIES. Petroleum Engr vy 32 n 2, 4 Feb 
1960 p C31, 33-4, Apr p C22-3. Feb: Theory of fractionation ; 
degrees of freedom. Apr: Computers. See also Engineering 
Index 1959 p 328. 


Heats of Mixing of Cs Hydrocarbons in Water-Acetone Sol- 
vent, D.E.NICHOLSON. J Chem Eng Data v 5 n 1 Jan 1960 
p 35-8. Investigation to obtain data for energy changes 
attendant to solution of several liquid Ci hydrocarbons in 
water-acetone solvent used in production of butenes; design of 
calorimeter used is described; data are compared with those 
of previous investigators; pertinence to extractive distillation. 


Neuere wissenschaftliche Probleme auf dem Gebiete der 
Rektifikation, H.LHAUSEN. Chemie-Ingenieur-Technik y 32 n 
3 Mar 1960 p 228-30. Scientific problems in rectification field; 
recent research seeks to discover how material properties of 
mixture to be separated influence exchange relationship or 
column height; work is discussed which is indicative of direc- 
tion of this research. 


Plate Efficiencies in Multicomponent Distillation, H.L.TOOR, 
J.K.BURCHARD. A.I.Ch.E. J v 6 n 2 June 1960 p 202-6. First 
approximation to multicomponent problem is carried out to 
determine conditions under which simple extrapolation of 
binary data is possible as well as general magnitude of error 
caused by extrapolation; examination of: plate efficiencies 
and efficiencies for binary pairs, transfer resistance in liquid 
phase, molecular diffusion in gas phase, similar and dissimilar 
species, species concentration, diffusional interactions. 


Recenti sviluppi della tecnica distillativa, B.BRIGOLI. 
Energia Nucleare v 7 n 9, 11 Sept 1960 p 590-6, Nov p 761-8. 
Recent advances in _ distillation technique. Sept: Report 
presented at Int Symposium on Distillation May 4-6 1960, 
Brighton, England, covering heat, mass transfer, and vapor- 
liquid equilibria studies. Nov: Performance of packed and 
plate distillation columns. 


Control. Continuous Distillation Plant Controls, R.PARKINS. 
Chem Eng Progress v 55 n 7 July 1959 p 60-8. Factors 
governing application of control system; consideration of 
position of composition pattern, reflux or reboil rates for 
throughput, and relative rate of heat input at reboiler to 
rate of heat removal at condenser; application of controls to 
design. 


DISTILLERIES 
See also Bottling Plants. 


Fuel Economy in Highland Malt Whisky Distillery, W.H.A. 
WEBB. Indus Chemist v 36 n 423, 426 May 1960 p 232-6, Aug 
p 381-5. May: Heat requirements of distillery employing steam 
for stills; how improved economy and faster operation can 
be attained; heat balances for each operation are given so 
that most profitable directions for development can be pointed 
out. Aug: Methods of heat recovery are considered primarily 
for reasons of overall economy; recovery of waste heat in 
vapors from stills. 


DISTILLING APPARATUS 


See also Chemical Processes—Mass Transfer; Distillation ; 
Heavy Water; Petroleum Refineries—Fractionating Units; 
Seawater—Salt Removal. 


Berechnung von Bodenzahlen bei kontinuierlichen, destil- 
lativen Zweistofftrennungen nach McCabe-Thiele mit der 
elektronischen Rechenmaschine IBM 705, A.SCHUBRING. 
Chemie-Ingenieur-Technik y 32 n 3 Mar 1960 p 223-7. Calcula- 
tion of number of plates in continuous distillable two-sub- 
stance separations by McCabe-Thiele method using IBM 705 
electronic computer; equilibrium curve and feed-, head- and 
sump concentration are fed within program using punched 
cards; pressure picture derived offers series of possible num- 
ber of plates for each problem as function of reflux or re- 
evaporation ratio. 


Constructie en eigenschappen van een roterende-band destil- 
latiekolom, S.S.TIONG, H.I.WATERMAN. Ingenieur v 72 
n 20 May 13 1960 p Ch 71-82. Design and properties of 
spinning-band distillation column which is suitable for semi- 
micro fractionations up to 250 C at pressures ranging from 
1-760 mm Hg; column has separating power equal to 50 
theoretical plates at liquid throughput of 120 ml/hr; use of 
magnetic drive instead of stuffing box; polytetrafluoro- 
ethylene is constructional material for rotor, in combination 
with stainless steel; examples. 21 refs. 
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Contribution & Vétude de Jefficacité de séparation des 
colonnes A garnissage, A.DELZENNE. Génie Chimique v 82 
n 3 Sept 1959 p 53-6. Contribution to study of separation 
efficiency of packed columns; effect of column and Raschig 
ring diameter variance are considered from viewpoint of rela- 
tive volatilities in various systems; given empirical formulas 
allow extrapolation of degree of efficiency for experimental] 
column. 

Damp-vaeske likevektsmalinger ved lave trykk, A.LYDER- 
SEN. Tidsskrift for Kjemi Bergvesen og Metallurgi v 19 n 10 
Dec 31 1959 p 222-4. Low pressure vapor liquid still; new 
still for vapor liquid equilibrium measurements in l-p range 
is described; tests of still and vapor liquid equilibria for 
mixtures of di-n-butylphthalate-di-n-butylsebacate at 1 mm 
Hg are reported together with preliminary results for ethanol 
water mixtures at 4, 10, 50 and 95 mm Hg. 


Design of Packed Batch Distillation Column, F.MOLYNEUX. 
Chem & Process Eng v 41 n 2, 3 Feb 1960 p 48-7, 65, Mar 
p 98-9. Feb: Evaluation of packed distillation columns ; solu- 
tion of design problem; steps in calculation of tower diameter 
and packed height; calculation methods to obtain flooding 
data, film and overall coefficients, number of transfer units, 
and heat requirements for still; materials of construction ; 
operation and instrumentation. Mar: Criticism of design 
methods. 


Einfluss der Dampfdurchdringtiefe auf Wirkung, Belastbar- 
keit und Druckverlust von Rektifizier-Glocken-und -Siebboeden, 
E.KIRSCHBAUM. Chemie-Ingenieur-Technik v 31 n 12 Dee 
1959 p 779-84. Influence of vapor penetration depth on opera- 
tion, capacity, and pressure loss for rectification on bubble- 
cap and sieve plates; decisive influence is exerted on vapor 
flowing through plate by vapor penetration depth. 


Performance of Packed Columns—5, H.L.SHULMAN, L.J. 
DELANEY. A.I.Ch.E.—J v 5 n 3 Sept 1959 p 290-300. Effect 
of solute conventration on gas-phase mass transfer rates ; 
carbon tetrachloride was vaporized at three different concen- 
tration levels in short column packed with 0.5-in. Raschig 
rings; experimental data indicate that previous mass transfer 
correlations should be modified to include term (Psam/Pr)2/3 
and that Schmidt number should be evaluated at average film 
conditions. See Engineering Index 1957 p 285. 


Rethink Your Distillation Design, R.H.WING. Chem Eng 
v 66 n 21 Oct 19 1959 p 185-8. McCabe-Theile method re- 
quires plotting y (vapor phase composition) against x (liquid 
phase composition) for equilibrium curve; in new construction 
suggested, equilibrium curve is plotted on y-x diagram as be- 
fore; then 45° line bisecting diagram square is drawn from 
origin; any point on this diagonal has some value on both 
vertical and horizontal axes; by projecting y value of equi- 
librium curve to 45° line, equilibrium y values as well as x 
values can be read. 


Sieve Tray Performance at Reduced Pressure, S.R.M.ELLIS, 
P.E.BARKER, R.N.CONTRACTOR. Instn Chem Engrs—Trans 
v 38 n 1 Feb 1960 p 21-5. Overall efficiency and pressure drop 
results on 6 in. diam sieve tray column are reported for 
methyl cyclohexane-toluene system at pressures of 760 mm 
Hg and 200 mm Hg abs; at given F-factor effect of pressure 
on overall efficiency of column is in most cases quite small, 


ueber die Rektifizierwirkung in einer 
Fuellkoerpersaeule, H.KLINGENSPOR. Chemie-Ingenieur- 
Technik v 31 n 9 Sept 1959 p 598-608. Investigations on 
rectification effect in packed column; two-component mixture- 
benzol/n-heptane; how systematic change in quantity of liquid 
and vapor flowing through column affect substance separation ; 
volume relationship L/V (F/D) of liquid to vapor strongly 
influences rectification. 


Untersuchungen 


Waermeuebergang in Blasensaeulen—3. Messungen an gas- 
durchstroemten Suspensionen, H.KOELBEL, E.BORCHERS, 
J.MARTINS. Chemie-Ingenieur-Technik v 32 n 2 Feb 1960 
p 84-8. Heat transfer in bubble-columns; measurements on 
suspensions through which current of gas is flowing; heat 
transfer has been measured in bubble columns in which finely 
divided solid is suspended; gas throughput, concentration and 
particle size of added solid material were varied; addition of 
quartz sand to bubble column increased heat transfer. See 
Engineering Index 1958 p 297. 


Control. Automatic Control of Fractionating Columns, N.J. 
HASSETT. Brit Chem Eng v 5 n 2 Feb 1960 p 95-8. Review 
of elements of automatie control theory applied to control of 
fractionating columns; general principles of control and 
factors affecting column performance. 


Die Regelung von Destillationskolonnen durch Gas-Chroma- 
tographie, J.FISCHER. Zeit fuer Messen, Steuern, Regeln v 8 
n 1 Jan 1960 p 16-21. Closed loop control of distilling columns 
by gas chromatography; system used in O. Grotewohl Plant, 
Boehlen; transfer of measurement results from detecting sys- 
tem within controller, to final control elements, 


DISTRIBUTION NETWORK. 
DISTRICT HEATING. 


See Electric Distribution. 


See Heating—District. 
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New Dividing Head, E.I.FINKEL’SHTEIN. Measurement 
Techniques n 3 Mar 1959 p 164-6 (English translation of 
Izmeritel’naya Tekhnika). How accuracy of optical dividing 
heads with single-sided reading can be increased by introduc- 
ing more sensitive reading device, such as optical micrometer, 
and simultaneously raising accuracy of circular dial scale and 
improving its centering with respect to axis of rotation ; 
features of modernized optical dividing head which has half 
error of old-type instruments, yet preserves old construction, 
changing only optical system. 

DOCKS 

See also Drydocks; Piers; Port Structures; Ports and Har- 
bors. 

Electrical Significance of Cathodic Protection on Hazardous 
Area Steel Docks, T.A.MULLETT, J.W.JOHNSTONE, Jr. 
Corrosion v 16 n 5 May 1960 p 85-90, (discussion) n 12 Dee 
p 115-16. Test data reported concerning electrical situation 
at cathodically protected steel docks in petroleum service 
where hazardous atmospheres may exist; particular attention 
paid to effect of rectifier operation while ship is in dock; 
results of investigations of are energy for magnitudes en- 
countered at cathodically protected steel docks; design of 
cathodic protection systems, minimum are energy to cause 
ignition, and sparking tendencies. 

Extension and Development of Cliff Quay, Ipswich. Dock & 
Harbour Authority v 41 n 475 May 1960 p 3-6. Work began 
in Jan 1956, and provides 33-ft wide quay 1450 ft long, carry- 
ing crane track and three lines of rail tracks with retaining 
wall to accommodate about 6 acres of reclaimed land behind 
quay, and 28-ft deep berth; quay is supported by steel tube 
piles, and steel sheet piles form retaining wall; quay was 
required to deal with 12,000 tons gross displacement vessels 
carrying general cargo. 


Flexible Barge Dock on Fluctuating River, I.E.HOGAN, 
L.J.CAPOZZOLI, Jr. Civ Eng (NY) v 30 n 7 July 1960 p 
58-61. Construction of barge dock on %4 mi wide 90 ft deep 
Atchafalaya River at Krotz Springs, La, with level fluctuations 
up to 86 ft; construction of dock in slip excavated into bank 
with deck at same elevation as crown of levee; flexible pier to 
absorb kinetic energy of barges docking at low or high 
elevations; fender system consists of vertical members on 
10 ft centers supported by deck; driving H piles 135 ft 
long and weighing 7 tons. 


DOCKYARDS. See Drydocks; Ports and Harbors; Shipbuild- 
ing; Shipyards. 

DOCUMENTATION. See Literature. 

DOCUMENTS 

Preservation. Preservation of Documents by Lamination, W.K. 


WILSON, B.W.FORSHEE. US Bur Standards—Monograph n 
5 Oct 30 1960 20 p. Chemical stability and physical properties 
of cellulose acetate film used to preserve and restore old or 
damaged documents by lamination were investigated ; composi- 
tion and performance specifications for cellulose acetate 
laminating film suitable for archival use; properties of 
polyethylene and polyethylene terephthalate films of interest 
in connection with their possible use for protection of docu- 
ments. 


Reproduction. See Drafting Practice. 
DOKAN DAM. See Dams, Arch—Iraq. 


DOLOMITE. See Concrete Aggregates; Geology—Sedimenta- 
tion; Limestone; Mineral Industry and Resources; Mineralogy 
—Carbonates; Petrology—Sedimentary. 


DOLPHINS. See Port Structures—Dolphins. 
DOMES AND SHELLS 


See also Auditoriums; Elasticity; Exhibition Buildings; 
Pressure Vessels; Rockets and Missiles—Design; Roofs. 


Asymptotic Integration of Differential Equation for Special 
case of Symmetrically Loaded Toroidal Shells, O.JENSSEN, 
J Mathematics & Physics v 39 n 1 Apr 1960 p 1-17. New 
and more accurate method is presented for obtaining par- 
ticular integral of equations which arise in case where 
meridian circles have axis of rotation as common tangent at 
origin; two numerical examples are given. 


Comparison of Yield Conditions for Cireular Gylindri 
Shells, ASSAWCZUK, P.G.HODGE, Jr. Franklin insted se bee 
n 5 May 1960 p 362-74. Yield condition for rigid-plastie shel] 
subjected to axially symmetric loading is described in terms 
of circumferential hoop stress and axial bending moment; 
different yield conditions are obtained depending on whether 


shell material satisfies Tresca’s or Mises’ yield condition 
whereas previous work has been limited to Tresca’s yield 
condition ; complete stress and velocity fields are determined, 


limit load is found, and extent of plastic region is deter- 
mined. 

Dome Built from Top Down, R.C.ULM, R.L.HEATHCOTE 
Civ Eng (NY) v 29 n 12 Dee 1959 p 58-61; see also ee 
unsigned article in Eng News-Rec v 164 n 1 Jan 7 1960 p 
28-30. 884 ft diam geodesic dome for tank ear repair facilities 
was built at Wood River, Ill; 117 ft high structure was pneu- 
matically supported during construction on 1/82 in. thick 
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DuPont nylon balloon; calculations of safety factor of nylon 
enclosure ; problem of air losses; pipe framework provides 
geodesic truss supports for 804 hexagonal steel panels, each 
about 15 ft across; completed dome structure rests on periph- 
eral thrust ring and on vertical concrete piles. 


Dome Structures. Consulting Engr (St.Joseph, Mich) v 13 
n 6 Dee 1959 p 89-122. Special report consists of following 
parts: Philosophy of Space and Shape, R.B.FULLER, 90-5; 
Reconstruction—Contrast in Technologies, 96-8: Engineering 
Aspects, 99-106; Design in Metal, 107-14; Designs in Con- 
crete, 115-19; Designs in Wood and Other Materials, 120-22; 
photographs and schematics. 


Elastic Interactions at Junction of Assembly of Axi-Sym- 
metric Shells, W.A.ZAREMBA. J Mech Eng Science v 1 n 3 
Dec 1959 p 250-66. Based on certain limiting assumptions 
genera! solution in matrix form is given for self-equilibrated 
loads caused by discontinuity at junction of axi-symmetric 
shells; formulas and computation forms given for practical 
derivation of quantities defining local bending of cylindrical, 
spherical and conical shells and components of their membrane 
displacements under several standard types of loading; nu- 
merical example illustrates use of method. 


Integrodifferential- und Integralgleichungen fuer das Gleich- 
gewicht duenner elastischer Schalen, N.A.KILTSCHEWSKIJ. 
Zeit fuer Angewandte Mathematik u Mechanik v 40 n 5 Apr 
1960 p 153-61. Integro-differential and integral equations 
for equilibrium of thin elastic shells; method for obtaining 
equations for displacements pertaining to equilibrium state is 
based on reciprocity theorem, and is applicable to shells with 
medium surface of any shape. 


Laminated Dome Built on Crane Boom. Eng & Contract 
Rec v 73 n 3 Mar 1960 p 84-5. Dome of rink in Toronto, Ont, 
is of 230 ft diam; framework comprises 16 laminated wood 
arch ribs, 128 ft long each; buttress like reinforced concrete 
arch bases are 4 ft high and are embodied in reinforced con- 
crete annular base ring; support by boom during assembly of 
arches; installing three laminated spacer beams and diagonal 
guying wires between each rib; insulated wooden roof cover- 
ing. 

Method of Analysis for Axially Symmetrical Shells with 
Constant Meridional Curvature, P.J.PALMER. Quarterly J 
Mechanics & Applied Mathematics v 12 pt 4 Nov 1959 p 
431-42. Theoretical method of analysis for shells of constant 
thickness forming surface of revolution with constant merid- 
ional curvature; method of solution is to solve directly basic 
differential equation governing problem; method is compre- 
hensive and applies to wide range of design problems; in 
present instance problem is used to determine stresses in 
pressurized corrugated ducting. 


Omwentelingsschalen op veelhoekig grondvlak, F.MORTEL- 
MANS. Annales des Travaux Publics de Belgique n 3 1959 p 
219-71. Revolving domes on polygonal base; detailed design 
ealculations of dome of central pavilion of 1958 international 
exhibition at Brussels, Belgium; design criteria for such domes 
in general. 


On Optimum Design of Shells, R.T.SHIELD. ASME— 
Trans—J Applied Mechanics v 27 Ser E n 2 June 1960 p 
316-22. Procedure for obtaining design of elastic perfectly 
plastic shell or structure which will support prescribed loads 
and which is optimum design for given criterion; problems 
in minimum volume design of circular cylindrical sandwich 
shell are solved and it is found that only for relatively 
short shells does minimum volume design effect appreciable 
saving over membrane design. Paper n 59-A-47. 


On Stability Problem for Shallow Shells, H.WEINITSCHKE. 
J Mathematics & Physics v 38 n 4 Jan 1960 p 209-31. Attempt 
to give more definitive answer to question of stability with 
respect to axisymmetrical deformations; validity of series 
solution presented established by detailed convergence study ; 
techniques involving power series expansions of analytic 
functions at several points of finite interval are well suited 
for machine computation; numerical calculations performed 
on IBM 704 at MIT and IBM 709 at UCLA. 21 refs. 


Response of Shallow Viscoelastic Spherical Shells to Time- 
Dependent Axisymmetric Loads, P.M.NAGHDI, W.C.ORTH- 
WEIN. Quarterly Applied Mathematics v 18 n 2 July 1960 p 
107-21. Emphasis is on unlimited shells, although segments 
are also considered; medium is assumed homogeneous and 
isotropic; solutions are obtained by joint use of Laplace and 
Hankel transforms, employing equations governing transverse 
motion; explicit results are deduced in integral form for in- 
stantaneous pulse loading. 


Theory of Momentless Shells of Revolution, V.Z.VLASOV. 
NASA—Tech Translation n F-6 Apr 1960 36 p. Homogeneous 
solutions presented for equations of membrane theory of 
shells of both positive and negative Gaussian curvature; solu- 
tions of number of boundary value problems of edge-loaded 
and compound shells loaded at their junctures, including com- 
pound shell made of conical segments with stiffeners at 
junctures. (Translation from Akademiia Nauk SSSR, Izvestiia, 
Otdelenie Tekhnicheskikh Nauk, n 5 1955). 
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Thin Shells: Engineering Fitness and Architectural Form, 
G.-AE.ORAVAS. Arch Rec v 127 n 3, 4 Mar 1960 p 216-21, 
Apr p 246-50. Mar: Structural behavior and boundary dis- 
turbances in thin shells; closed, open, and segmental cylindri- 
cal shells. Apr: Examination of doubly curved shells of 
positive, negative, and compound curvature; folded plates. 


Zur Theorie der Rotationsschalen vom Standpunkt numeri- 
scher Rechnungen, E.KLINGBEIL. Ingenieur-Archiv v 27 n 
4 Nov 1959 p 242-9. Theory of rotating shells from stand- 
point of numerical calculations; simplification of existing 
differential equations by using length of are of meridian as 
independent variable; suggested methods for their solution 
point way for practical computations or for programming for 
electronic computer. 

Buckling. See Domes and Shells—Stresses. 
Concrete. See also Exhibition Buildings. 


Beitrag zur  schiefen Kreiszylinderschale, E.SCHATZ. 
Oesterreichisches Ingenieur- Archiv v 13 n 4 1959 p 193-213. 
Contribution to computation of oblique circular cylindrical 
shell; derivation of equations for deformations and sectional 
dimensions, as required, e.g., for overpass highway construc- 
tion. 


Determination of Membrane Stresses in Elliptic Paraboloids 
Using Polynomials, L.FISCHER. Am Concrete Inst—J v 32 
n 4 Oct 1960 p 433-41. Simple mathematical method for de- 
termining membrane stresses in elliptic paraboloid; differen- 
tial equations of equilibrium are solved by introduction of 
polynomial representing stress functions, coefficients of which 
are easily determined; membrane stresses are readily found 
as derivatives of stress function; numerical example. 


Experiments with Thin-Shell Structural Models, J.L.WAL- 
ING, L.B.GRESZCZUK. Am Concrete Inst—J v 32 n 4 Oct 
1960 p 413-32. New method of forming hyperbolic paraboloid 
concrete shell structures makes use of wire supported Styro- 
foam with its high strength to weight ratio as temporary shell 
material to support permanent shell material during curing; 
Styrofoam serves temporarily in lieu of formwork and re- 
mains as insulation and vapor barrier throughout life of 
structure; experiments with various models indicate possibility 
of full scale construction. 


General Formulas for Membrane Stresses in Hyperbolic 
Paraboloidical Shells, F.,;CANDELA. Am Concrete Inst—J v 32 
n 4 Oct 1960 p 353-71. Complementing previous paper indexed 
in Engineering Index 1955 p 268, from Jan 1955 issue, genera] 
formulas are presented for reinforced hyperbolic paraboloid 
shells which deal with membrane stresses in shell loaded 
with its own weight but disposed in arbitrary position in 
space; derivation of formulas for shell with its z axis vertical ; 
analysis of groined vault on square plan given as example. 
25 refs. 


Hyperbolic Paraboloidal Umbrella Shells Under Vertical 
Loads, H.P.HARRENSTIEN. Am Concrete Inst—J v 32 n 4 
Oct 1960 p 385-401. Two reinforced concrete shells were sub- 
jected to concentrated load at various selected points and 
resulting strains observed; results presented in form of 
stress contours for each of nine selected load points; use of 
superposition methods to predict final stresses in shell when 
it is subjected to any vertical loading provided stresses re- 
main within proportional limit, and deflections are small. 


Sbornye zhelezobetonnye obolochki dvoyakoi krivizny, E.A. 
KRYUKOVA, A.L.KON’KOV. Beton i Zhelezobeton n 11 Nov 
1959 p 495-8. Assembly units of doubly curved reinforced 
concrete shells; Soviet Union practice of manufacturing 
doubly curved units of plane dimensions 18x18 m and 40x40 m; 
design of units; placing of units on supporting pillars 6 and 
12 m apart. 


Symposium of Indian Central Building Research Institute, 
CBRI, on Shell Structures. Indian Concrete J v 33 n 12 Dec 
1959 p 401-84. Presented are: Computer Programme for 
Multi-Cylindrical Shell Roofs, J.E.GIBSON, 407-10; Two 
Methods of Calculation of Paraboloid Shells of Revolution 
over Regular Triangular Base, P.CSONKA, 411-16; Direct 
Analysis of Doubly-Curved Shells, S.P.BANERJEE, 417-18; 
Proposed Classification of Shell Roofs, J.N.BHARUCHA, 419- 
21; Northlight Shell Roofs—New Constructional Methods, 
JHRUBAN, K.HRUBAN, 423-6; Northlight Shell Roofs— 


Practical Aspects of Construction, N.V.SHASTRI, 427-8 . 
Construction of Twin-Ctesiphon Shell at Central Building 
Research Institute, S.K.NARAYANA, 429-33; Notes on 


Testing of Reinforced Concrete Model Shells, G.R.MITCHELL, 
435-7; Analysis of Domical Shells, A.CARBONE, 438-44; 
Finite Bending of Plates into Cylindrical Shells, B.R.SETH, 
445-6; Testing Model Concrete Barrel Shells, P.C. VARGHESE, 
447-9: Analysis of General Hyperbolic Paraboloid Shell, M.N. 
KESHAVA RAO, 450-4; Economics of Shell Roof Construction 
in India, B.K.CHATTERJEE, 454-60; Recent Examples of 
Shell Construction in India, 461-8; Important Shell Structures 
in India, 469-71; References to Literature on Concrete Shell 
Roofs, 472-9; Shell Roofs for Paper Mills at Saharanpur, 480; 
Models for Shell Structures, 480. 


Models. See Domes and Shells—Conerete; Domes and Shells— 
Stresses. 
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Plastics. See also Building Materials—Plastics; Domes and 
Shells—Stresses. 


Full-cycle Heating Blows Better Acrylic Domes. Modern 
Plastics v 38 n 4 Dec 1960 p 92-3. New method of free-blow- 
ing large domes from heated acrylic sheet; heating is done 
with sheet in blowing position; as acrylic bubble expands to 
shape, heater is raised with it to keep heat on thinning areas 
of bubble at all times. 


Stresses. See also Aerodynamics—Heating Effects; Aireraft— 
Stresses; Cylinders—Stresses; Domes and Shells—Concrete ; 
Photoelasticity ; Plasticity ; Pressure Vessels—Stresses ; 
Rockets and Missiles—Stresses ; Roofs—Concrete Shell. 


Approximate Analysis of Collapse of Thin Cylindrical Shells 
Under Axial Loading, J.M.ALEXANDER. Quarterly J Mech- 
anics & Applied Mathematics v 13 Pt 1 Feb 1960 p 10-15. 
Approximate theory for process derived, leading to solution 
of type P=Ct! D, where P is collapse load, t shell thickness, 
D shell diameter, and GC constant for any given material ; 
good agreement with experimental results obtained. 


Asymmetrical Bending of Conical Shells, B.WILSON. ASCE 
—Proc v 86 (J Eng Mechanics Div) n EM3 June 1960 Paper 
n 2510 p 119-39. Equations are derived based on A.L.GOLD- 
ENVEIZER’s theory; solution is developed applicable to 
truneated cones of finite length simply supported along two 
generators and having any type of support at ends; numeri- 
cal results are obtained by using electronic computer. 


Bending Moments on Shell Boundaries, H.H.BLEICH, M.G. 
SALVADORI. ASCE—Proc v 85 (J Structural Div) n ST8 Oct 
1959 Paper n 2223 p 91-101. Penetration of bending stresses 
due to edge effects in flat plates, cylindrical, and rotational 
shells; estimate of edge effects and their penetration for 
case of hyperbolic paraboloids supported on straight gene- 
ratrices. 

Caleulation of Thin Shells of Revolution of Variable Thick- 
ness, J.RYGOL. Civ Eng (Lond) v 55 n 649 Aug 1960 p 1015, 
1017, 1019-20. Caleulation of symmetrically loaded shells is 
generally achieved by superimposing on membrane forces 
system of horizontal forces and moments uniformly distributed 
along parallel edge circle; paper describes practical method 
of calculating shells of variable thickness; ‘‘exact’’ solution 
is offered for shell where square root of shell thickness de- 
creases linearly with distance from edge. 


Carrying Capacity of Elastic-Plastic Shells With Various 
End Conditions, Under Hydrostatic Compression, B.PAUL, 
ASME—tTrans—J Applied Mechanics v 26 Ser En 4 Dec 1959 
p 553-60. Influence of beam-column effect on carrying capacity 
of hydrostatically loaded cylindrical shells; problems con- 
sidered include shells with clamped ends, simply supported 
ends, and combination thereof; in all cases considered there 
exist two characteristic modes of failure corresponding, re- 
spectively, to long and short shells where terms “‘long’’ and 
“short”? are unambiguously defined. 


Creep Deformation and Stresses in Pressurized, Long Cylin- 
drical Shells, M.P.BIENIEK, A.M.FREUDENTHAL. J Aero- 
space Sciences v 27 n 10 Oct 1960 p 7638-6, 778. State of 
deformation and stress in long, circular, cylindrical shell with 
freely supported or clamped ends, loaded by uniform lateral 
pressure, is analyzed under conditions of slow stationary 
(second-stage) creep by use of approximate method based on 
general extremum principle for dissipative media. 


Design Curves for Buckling of Sandwich Cylinders of 
Finite Length Under Uniform External Lateral Pressure, C.B, 
NORRIS, J.J.ZAHN. US Forest Products Laboratory—Report 
n 1869 May 1959 16 p. Curves and formulas for calculation 
of critical pressure; facings are equal and isotropic; core is 
isotropic or orthotropic having natural axes in axial, tan- 
gential, and radial directions of cylinder, and curves show 
certain relative elastic properties; for very rigid cores, results 
are substantially those of R.von MISES; references to be- 
havior of cylindrical shells under hydrostatic pressure, and 
to construction for aircraft. 


Die Analogie zwischen den Verschiebungen und den Span- 
nungsfunktionen in der Biegetheorie der Kreiszylinderschale, 
H.SCHAEFER. Ingenieur-Archiv v 29 n 2 1960 p 125-33. 
Analogy between displacements and stress functions in bend- 
ing theory of circular cylindrical shell; development of new 
theory in which equilibrium conditions are established by 
three stress functions; accuracy equal to W.Fluegge’s theory 


is claimed; use of three stress functions in solution of shell 
problems is particularly recommended for cases where 
boundary load is known. 


Die Grenztragfaehigkeit von zylindrischen~ Schalen bei 
verschiedenen Formen der Plastizitaetsbedingung, W.OLSZAK, 
A.SAWCZUK. Acta Technica (Budapest) v 26 n 1-2 1959 p 


55-77. Ultimate load carrying capacity of cylindrical shells 
for different forms of yield condition; analysis is presented ; 
internal forces, strain velocities, and intensity of ultimate 
loads, depending on yield condition and corresponding limit 
surface; method of linearization of ‘‘quadratie’’ yield condi- 


tion for cylindrical shells is proposed; new solutions con- 
cerning limit condition of orthotropic cylindrical tanks. 
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Die Stabilitaet der axial gedrueckten Kreiszylinderschale 
mit veraenderlicher Wandstaerke, H.WAGNER. Oesterreichi- 
sches Ingenieur-Archiv v 13 n 4 1959 p 235-57. Stability of 
axially compressed circular cylindrical shells of varying wall 
thickness; mathematical treatment (derivation of differential 
equation, matrix calculations) of elastic bulging of shell 
symmetrically to axis; solutions are applicable to simple as 
well as complicated wall thickness variations. 20 refs. 


Effect of End Conditions on Dynamic Loading of Plastic 
Shells, P.G.HODGE, Jr. J Mechanics & Physics of Solids By. 
7 n 4 Oct 1959 p 258-63. Circular cylindrical shell of rigid 
plastic material uniformly loaded by radial step pressure 
pulse; explicit formulas obtained for maximum deformation 
in shell as function of geometry and pressure magnitude; it 
is found that for moderately long shells deformation is essen- 
tially independent of support conditions at end of shell. 


Eine Analogie in der Membrantheorie der randbelasteten 
Schale, J.BARTA. Oesterreichisches Ingenieur-Archiv v 14 
n 2 1960 p 153-8. Analogy in membrane theory of thin shells 
loaded on their boundaries; it is shown that standard Pucher 
functions for stress of shell loaded tangentially on its boundary 
are proportional to displacement components of inextensional 
small deformation of middle surface. 


Elastic-Plastic Response of Thin Spherical Shells to In- 
ternal Blast Loading, W.E.BAKER. ASME—Trans—J Applied 
Mechanics v 27 Ser En 1 Mar 1960 p 139-44. Theory developed 
for response of shell to spherically symmetric internal transient 
pressure loading; analytic solutions, obtained to linear, small 
deflection equations of motion for shell materials which ex- 
hibit various degrees of strain hardening; numerical solu- 
tions for equations for large deflections obtained by account- 
ing for shell thinning and increase in radius during deforma- 
tion. Paper n 59-A-95. 


Elastically Supported Spherical Segments Under Anti- 
symmetrical Loads, S.LICHTENSTEIN. Columbia Univ—Dept 
Civ Eng—Tech Report n 37 Cu-50-60-ONR-266(09)-CE June 
1960 41 p. Approximate statical stress analysis is presented for 
circularly symmetric structure, consisting of long thin 
eylindrical shell with thin spherical segment at one end, 
with or without stiffening ring at their boundary; two anti- 
symmetrical loads (equivalent inertia load and wind pressure) 
are considered and, for sake of conciseness, are assumed to 
act simultaneously. 


Influence Coefficients for Open-Crown Hemispheres, G.D. 
GALLETLY. ASME—Trans—J Eng for Power v 82 Ser A 
n 1 Jan 1960 p 78-81. Indexed in Engineering Index 1959 p 
3831 from Paper n 59-SA-4. 


Knickung und Schwingungen von Schalen im Lichte der 
Modellpruefung, A.LISOWSKI. Bauingenieur v 35 n 38 Mar 
1960 p 86-9. Buckling and vibrations of shells as observed 
in model tests; description of apparatus for testing of buck- 
ling in cylindrical shells and domes; analytical calculation 
of phenomena; characteristics of oscillations and equations 
for calculation of frequency and shape. 


Load-Carrying Capacity of Orthotropie Shells, Z.MROZ. 
Archiwum Mechaniki Stosowanej v 12 n 1 1960 p 85-107. 
Case of reinforced shell, strengthened by ribs or connected by 
elements having different physical characteristics; determina- 
tion of load-carrying capacity of such shell, representing 
surface of revolution and loaded symmetrically; it is assumed 
that shell is made of brittle material, which under compression 
behaves as perfectly plastic body, but fissures are formed 
perpendicularly to stresses and their strains are transferred 
to reinforcement. 


Making of Thin Metal Shells for Model Stress Analysis, 
J.M.T.THOMPSON. J Mech Eng Science v 2 n 2 June 1960 
p 105-8. Details for production of 6 in. diam, 0.004 in. wall 
thickness spherical copper shell; shell is electrolytically de- 
posited on appropriately shaped wax surface, which is sub- 
sequently removed by melting; arrangement of anode and 
cathode is investigated for influence on production of uniform 
metal thicknesses on surfaces of various shapes by electrolytic 
process. 


Membrane Stresses in Hyperboloid Shells of Revolution, 
P.CICALA, ASCE—Proc v 86 (J Eng Mechanics Div) n BM5 
Oct 1960 paper 2628 p 147-59. Computation of membrane 
stresses and of corresponding deformations for hyperboloid 
shell of revolution under most general loading is reduced to 
evaluation of simple integrals; for determination of wind 
effects, diagrams capable of simplifying computations are 
presented and approximate formula is suggested. 


Nieliniowe zagadnienie dotyezace ugieec powloki o postaci 
stozka scietego, sciskanej silami rownomiernie rozlozonymi 
na brzegach, S.WISNIEWSKI. Archiwum Budowy Maszyn vy 
6 n 4 1959 p 493-520. Nonlinear problem concerning deflections 
of shell in form of straight circular truncated cone compressed 
with forces uniformly distributed on edges; solution of 
problem of large deflections; mathematical expression of 
strain of shell; numerical examples for shells with base 
radius ratio equal to 2 and for shell with very small opening. 


On Accuracy of Some Shell Solutions, G.D.GALLETLY 
J.R.M.RADOK. ASME—Trans—J Applied Mechanics v 26 Ser 
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En4 Dee 1959 p 577-83. R.B.DINGLE’s method for finding 
asymptotic solutions of ordinary differential equations such 
as occur in bending theory of thin shells of revolution out- 
lined; this method leads to same results as R.E.LANGER’s 
recently used method and permits simple analytical and less 
formal interpretation of asymptotic treatment of such equa- 
tions; comparison given of edge of influence coefficients due 
to bending loads, obtained using these asymptotic solutions, 


On Solution of Class of Problems in Membrane Theory of 
Thin Shells, E.REISSNER. J Mechanics & Physics of Solids 
v 7 n 4 Oct 1959 p 242-6. It is shown that membrane 
stresses in shells of revolution for class of problems for which 
normal stress resultants are of form f(z) cos theta and 
shear stress resultant is of form f(z) sin theta, admit par- 
ticularly simple solution in terms of stress function U; point 
is illustrated by solving problem of flexure of cantilever shell, 
and problem of shell with hydrostatic lateral load. 


On Stress-Strain Relations and Strain-Energy Expressions 
in Theory of Thin Elastic Shells, J.KK.KNOWLES, E.REISS- 
NER. ASME—Trans—J Applied Mechanics v 27 Ser En 1 
Mar 1960 p 104-6. Indexed in Engineering Index 1959 p 331 
from Paper n 59-APMW-13. 


On Yield Surfaces for Plastic Shells, ASSAWCZUK, J. 
RYCHLEWSKI. Archiwum Mechaniki Stosowanej v 12 n 1 
1960 p 29-53. Assuming that yield hypersurface and plastic 
potential surface determine flow law, geometrical method, by 
appropriate projecting and cutting, for determination of yield 
conditions is proposed; some new equations for theory of 
plastic flow and plastie potential for certain particular loads 
and boundary conditions are given; relations for sandwich 
shell are deduced. 


Recent Advances in Buckling of Thin Shells, W.A.NASH. 
Applied Mechanics Reviews v 13 n 3 Mar 1960 p 161-4; see 
also Am Soe Naval Engrs—J vy 72 n 3 Aug 1960 p 527-31, 
In Aug 1959, Int Union of Theoretical & Applied Mechanics 
conducted symposium on theory of thin elastic shells in Delft, 
Holland, attended by 65 scientists from 14 countries; interest 
currently exists in relatively new topics such as buckling of 
bimetallic shells, pressurized shells, creep buckling, and 
dynamic buckling, as well as in more traditional problems 
involving isotropic shells of various geometries; types of shells 
and their behavior under various conditions are discussed. 
59 refs. 


Spannungen in Zylinderschalen endlicher Laenge, KE. 
EBERLE. Schweiz Bauzeitung v 77 n 31 July 30 1959 p 
493-7. Stresses in cylindrical shells of definite length; case is 
analogous to beam on elastic support; all complicated load 
and support problems can be solved from three basic cases 
by superpositioning; diagrams show stress curves for de- 
termining values for cylinders and beams of any length. 


Statisticheskii metod v teorii ustoichivosti obolochek, L[.I. 
VOROVICH. Prikladnaya Matematika i Mekhanika v 23 n 5 
Sept-Oct 1959 p 885-92; see also English translation in 
Applied Mathematics & Mechanics v 23 n 5 1959 p 1263-72. 
Statistical method in theory of stability of shells; typical 
picture of change of number of equilibrium shapes of shell 
and their properties, for large class of shells subjected to 
loading, which increases proportionally to certain parameter. 


Study of Symmetrical Elastic Loading of some Shells of 
Revolution, with Special Reference to Toroidal Elements, 
C.E.TURNER. J Mech Eng Science v 1 n 2 Sept 1959 p 
113-29. Governing equations for elastic behaviour of axisym- 
metrically loaded thin elastic shells of revolution derived, and 
applied particularly to toroidal shells where radius of revolu- 
tion is much larger than radius of ring cross-section; under 
these conditions approximate equations are special case of 
Mathieu type; solutions recently tabulated enabling theory to 
be applied to toroidal pressure-vessel heads, expansion bellows, 
and similar shapes. 


Symmetrical Deformation of Thin Toroidal Shell of Ellipti- 
eal Cross-Section, A.KORNECKI. Research Council of Israel 
—Bul v 70 n 1 Apr 1959 p 1-10. Approximate computation 
method of stress and strain components limited by two 
parallels, and loaded arbitrarily but symmetrically with respect 
to axis: of revolution; making use of E.MEISSNER’s variables 
and neglecting small terms, problem is reduced to determina- 
tion of complex function X(theta) satisfying differential 
equation with suitable boundary conditions ; applying asymp- 
totic methods of integration, solution in closed form is found. 


Torsion and Extension of Helicoidal Shells, J.K.KNOWLES, 
E.REISSNER. Quarterly Applied Mathematics v 27 n 4 Jan 
1960 p 409-22. Consideration of uniformly pretwisted thin 
strip acted upon by tractions which result in equal and 
opposite axial forces and torques ; differential equations for 
stresses and deformations employed in form which they 
assume for rotationally symmetric states of stress and strain; 
relations between applied force and torque, and angle of elastic 
twist and relative axial extension investigated ; explicit re- 
sults presented regarding torsional rigidity. 

Ueber doppelt gekruemmte Schalen, P.CSONKA. Acta Tech- 
nica (Budapest) v 26 n 1-2 1959 p 87-101. Shells curved in 
two directions; approximation method for determination of 
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membrane-forces arising in calecotte-shells; application of in- 
verse procedure of “‘method of indefinite form.’ 


Ultimate Strength of Thin-Walled Shells and Circular 
Diaphragms Subjected to Hydrostatic Pressure, P.B.MELLOR. 
Int J Mech Sciences v 1 n 2-3 Apr 1960 p 216-28. Ultimate 
strength is investigated for materials whose strain-hardening 
characteristics can be fitted by empirical equation which is 
given; experimental values of maximum pressure occurring 
in deforming of circular diaphragms of initially cold-worked 
materials are shown to be in good agreement with theoretical 
treatment by Hill. 


Use of Semi-Graphical Methods in Stress and Deformation 
Analysis of Shell Forms, A.S.TOOTH, R.M.KENEDI, J.D.W. 
HOSSACK. Structural Engr v 38 n 4 Apr 1960 p 129-37, 
Use of large containment vessels in field of nuclear energy 
requires closer examination of stresses and deformations in 
regions such as sphere to cylindrical skirt connection and in 
vicinity of lugs and various other attachments to shell; semi- 
graphical method of analysis incorporating influence line 
concept, based on behavior characteristics of shallow spherical 
domes subjected to isolated load actions is given. 


Wind Stresses in Domes, P.GONDIKAS, M.G.SALVADORI. 
ASCE—Proe v 86 (J Eng Mechanies Div) n EM5 Oct 1960 
paper 2616 p 13-29. Bending stresses due to antisymmetrical 
wind pressures in hemispherical dome elastically built-in into 
cylinder are determined by means of Geckeler approach ex- 
tended to nonsymmetrical loads; methods used in solution of 
present problem are easily extended to spherical sector shells 
stiffened by rings at boundary and to other types of nonsym- 
metrical loads. 


Yield Conditions for Rotationally Symmetric Shells Under 
Axisymmetric Loading, P.G.HODGE, Jr. ASME—Trans—J 
Applied Mechanics v 27 Ser E n 2 June 1960 p 323-31. Yield 
condition may be represented as surface in 4-dimensiona] 
stress space; exact yield surface according to Tresca yield 
condition compared with various approximations; new ap- 
proximation which combines advantages of mathematical 
simplicity and reasonable accuracy. Paper n 59-A-129. 


Vibrations. See also Domes and Shells—Stresses. 


Small Oscillations of Thin Resilient Conical Shells, E.I, 
GRIGOLYUK. NASA—Tech Translation F-25 May 1960 12 p. 
Energy method is used to obtain natural frequencies of 
vibration of truncated conical shells with large apex angles 
and rigid rings at each base; lowest natural frequency is 
obtained for apex angles from 3 to 87° and tabulated for 
wide range of thickness to radius ratios. Translation from 
Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh 
Nauk n 6 1956. 


Vibrations of Infinitely Long Cylindrical Shell in Semi- 
Infinite Acoustic Medium, D.J.BUTLER. J Ship Research v 3 
n 3 Dec 1959 p 41-9. Approach leads to infinite set of simul- 
taneous, linear, algebraic equations, coefficients of which are 
obtainable in closed form; infinite set of equations can be 
approximately replaced by finite number; for steel shells in 
water, results show that presence of fluid boundary has sur- 
prisingly little effect, even if shell is in close proximity to it. 

Vibrations of Thick-Walled Cylindrical Shell—Comparison 
of Exact Theory with Approximate Theories, J.E.GREEN- 
SPON. Acoustical Soc America—J v 32 n 5 May 1960 p 571-8. 
Results for elastic cylinder vibration predicted by several 
approximate shell theories are compared with results from 
exact theory; for thicker shells applicable to acoustic radiators 
only exact theory shows full characteristics of displacement 
distribution. 

DOMESTIC APPLIANCES. See Electric Appliances; Gas Ap- 
pliances; Lawn Mowers; Refrigerators; Washing Machines ; 
Water Heaters—Gas. 


DOMESTIC HEATING. See Heating—Houses. 
DOORS 
See also Building Materials. 


Door Company Uses Urethane Foam to Develop Cold Storage 
Door. Indus Refrig Sept 1960 p 4. New light weight door 
developed by Clark Door Co is being used in cold storage 
warehousing and frozen food industries; galvanized, aluminum, 
or stainless steel skins are put in place on door frame, and 
Nopeo Lockfoam, urethane plastic “foamed in place’’ system, 
is poured into door cavity as liquid, which sets into rigid 
cellular mass. 


Door Lock Mounting, W.S.HASWELL. Mag of Standards 
vy 31 n 2 Feb 1960 p 48-9. New standards that solve problems 
for manufacturers of mass produced steel doors and door 
hardware; four standards specify dimensions and placing of 
locks and lock strikes and shape and placement of strike 
cutouts. 


Hollow-Core Flush Doors. US Forest Products Laboratory— 
Report n 1983 Aug 1959 16 p. Questions in connection with 
design, fabrication, testing, and use of hollow core flush doors, 
and some reasons why their performance is not always satis- 
factory; center layer consists of frame, formed by stiles and 
rails, and inside of frame noncontinuous arrangement of 
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material that provides support for other layers or facings; 
plywood is most commonly used for facings, although hard- 
board, or sheet aluminum or plastic may be used, 


Aluminum. Aluminum Doors—New Venture in Low Price 
Standardized Production. Light Metals v 23 n 262 Mar 1960 
p 82-4. Details of specifications and manufacture of anodized 
doors by Ajax Aluminum Ltd, London. 


DOPPLER NAVIGATION SYSTEM. See Direction Finding 
Systems—Doppler. 


DOSIMETERS. See Counters; Radiation—Measurement. 
DRACONE. See Barges—Tubular. 
DRAFTING PRACTICE 

See also Drydocks; Shipbuilding. 


Drawing-Reproduction. Aircraft Production v 22 n 1 Jan 
1960 p 19-25. Details of Copyflo xerographic printer, marketed 
by Rank-ZeroX, Ltd, produces black-on-white paper prints 
from microfilm mounted in punched ecards; by combining 
three techniques system is made available, under which storage 
is simplified, individual documents can be easily located, and 
cheap, easily manipulated prints rapidly produced; details 
of components; prints emerge from machine at rate of 20 fpm 
in form of continuous sheet, which can be taken up on 
storage roll or cut into separate prints. 


Functional Tolerancing, R.E.STANLEY. Machine Design v 
82 n 18 Sept 1 1960 p 102-7. Discussion covers concept of 
maximum-material condition, MMC, and indicates how func- 
tional requirements and details can be specified on com- 
ponent drawings through proper use of geometry, size, and 
concept of MMC. 


Geologice-Profile Plotter, O.T.MARSH. Economie Geology v 
55 n 1 Jan-Feb 1960 p 201-4. Instrument eliminates several 
sources of error and reduces time required to plot and check 
points on profile; it enables faults to be restored so that 
regional dips and flexures which existed prior to faulting 
can be made evident. 


Relating Projection to Photographic Perspective,  L. 
SEARLE. Eng Matls & Design v 3 n 1 Jan 1960 p 10-12. 
Photolinear projection is method of technical illustration 
presenting object in true perspective by directly relating posi- 
tion of viewer to size and nature of object; operation of 
system described which can be used to produce drawing of 
product long before it is manufactured. 


Revising Drafting Manual, S.W.BROSSMAN. Machine De- 
sign v 32 n 2 Jan 21 1960 p 118-21. Techniques for improving 
and updating draftsman’s basic reference. 


Lighting. See Industrial Lighting—Drafting Rooms. 


Standards. Aero Space Drafting Manual. Published by SAE, 
Committee G-1, June 1 1960 325 p. Manual is complete re- 
arrangement of “SAE Aeronautical Drafting Manual’, pub- 
lished in 1946, plus numerous additions and revisions to 
serve as source of reference material and to accentuate de- 
velopment of SAE Drafting Standards; it consists of 17 
sections covering preparation of drawings, specialized draw- 
ings, notes, abbreviations and symbols, definitions, threads, 
gears, splines and serrations, forgings, finish marks and 
special finishes, springs, welding, mechanical fasteners, bear- 
ings, sheet metal procedures. 


True Position Dimensioning, D.BIBEAU, D.SWEET. Ben- 
dix Aviation Corporation, Scintilla Division, Sidney, NY, Aug 
1959, 28 p. Step-by-step explanation of True Position Dimen- 
sioning and Tolerancing principles presented; data contained 
should enable better analysis of various standards, as 
applied to drawings. 

DRAGLINES. See Earthmoving Machinery. 
DRAINAGE 


See also Coal Mines and Mining—Drainage; Culverts; Ex- 
eavation; Flood Control; Foundations—Drainage; Hydraulic 
Rams; Irrigation; Mines and Mining—Drainage; Reclamation 
of Land; Roads and Streets—Drainage; Runoff; Sewers; Soils 
—Consolidation ; Soils—Moisture ; Water Resources—Replenish- 
ment; Water Wells. 


Falling Water Table in Tile Drainage, J.N.LUTHIN. Am 
Soe Agric Engrs—Trans v 2 n 1 1959 p 44-7, 51. Develop- 
ment of spacing equation to consider effect of soil-moisture 
tension on amount of water drained from soil; rate of flow 
into tile line is function of water table height midpoint 
between drains; flow into drains is independent of drain 
spacing for ponded water case; falling water table, es- 
sentially flat between drains, extends farther from drain for 
low hydraulic conductivity soils. 


Fiberglass as Filter for Closed Tile Drains, R.W.NELSON. 
Agrie Eng v 41 n 10 Oct 1960 p 690-8, 700. Experiments 
show improved fiberglass with random reinforcing functions 
well in most unstable soils and is more economical than sand 
and gravel materials; 2 to 4 in. of soil must be placed 
over sheet manually to prevent its tearing and breaking; 
test procedures described. 


Graphical Sketch of New Composite Method for Designing 
Drainage Systems for Any Locality, P.T.KAO. Chinese J Civ 
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Eng v 6 n 1 1959 p 7-18. Graphical method makes it pos- 
sible to work out directly rainfall or precipitation rates, unit 
runoff, stream flow, etc, and to develop progressively basic 
design of drainage systems or to find solutions of other prob- 
lems without having to engage in extensive computations or 
to refer to numerous other diagrams; method can be adapted 
to each type of rainfall formula; diagrams, nomograms, 
formulas and tables. 


Hydraulics of Pipe Outlets for Tile Drains, W.D.LEMBKE. 
Agric Eng v 41 n 6 June 1960 p 875-7. Varied-flow equation 
can be used to compute size of corrugated-metal outlet pipes 
for gravity flow from tile drainage system; limiting lengths 
of pipe carrying maximum gravity flow without restriction 
given in tabular form for 0.1 and 0.2% slope of tile main. 


Installation of Drain Tile for Subsurface Drainage, J.G. 
SUTTON. ASCE—Proe v 86 (J Irrigation & Drainage Div) n 
IR3 Sept 1960 pt 1 paper n 2591 p 27-49. Soil Conservation 
Service provided technical assistance on installation of 24,059 
mi of tile drains during 1959 fiscal year; tile used in surface 
drainage and current procedures in making drainage in- 
vestigations; recent changes in ASTM specifications for clay 
and concrete drain tile are discussed; use of concrete tile 
under acid and alkali conditions; recommendations for gravel 
filter requirements. 


Investigation of Water-Table Response to Tile Drains in 
Comparison with Theory, T.TALSMA, H.C.HASKEW. J Geo- 
physical Research vy 64 n 11 Nov 1959 p 1933-44. Performance 
of tile laterals, selected from farm drainage systems; useful 
theories of water-table response to tile lines; field procedure 
used for investigation. 


Land Forming—Accepted Drainage Practice, P.WALKER, 
J.H.LILLARD. Agric Eng v 41 n 1 Jan 1960 p 24-7. Study 
of engineering practices and costs of various operations re- 
quired for land forming; one field experiment completed on 
heavy coastal plain soil in eastern Virginia; land forming is 
new practice in this area and further study is needed to 
evaluate its effectiveness; current investigation will measure 
degree of drainage attained and effect of land forming on 
erop yield and quality. 

Physical Characteristics of Drainage Basins, B.L.GOLDING, 
D.E.LOW. ASCE—Proe v 86 (J Hydraulics Div) n HY3 Mar 
1960 Paper n 2409 p 1-11. Terms area of drainage-basin, slope 
and length of drainage channel, shape of drainage-basin, and 
slope of land in basin are defined; procedure for plotting 
area-distance curves and area-elevation curves; new method 
for computation of modified area-elevation curve; procedures 
for computing physical characteristics by using standard area- 
distance curves and modified area-elevation curves. 


Pumps and Equipment for Ground-Water Lowering, H.P.S. 
PAISH. Junior Instn Engrs—J v 70 pt 8 May 1960 p 219-41. 
Evolution of pumps and methods of sinking wells in ground; 
review of methods used such as shallow borehole method; 
jetted wellpoint method; features of jetting pump and 
factors to consider in selection; dewatering pumps; Univac 
pump, “‘universal unchokeable self-priming pump incorporat- 
ing separate vacuum pump;”’ examples of applications. 


Seepage into Ditches from Plane Water Table Overlying 
Gravel Substratum, D.KIRKHAM. J Geophysical Research v 65 
n 4 Apr 1960 p 1267-72. Problem of flow of ponded water 
solved for case in which equally spaced ditches penetrate into 
gravel; flow nets are obtained, as are formulas. giving 
quantity of water seeping through ground into ditches; ratio 
of soil thickness to spacing of ditches is critical with respect 
to water seepage. 


Seepage Requirements of Filters and Pervious Bases, H.R. 
CEDERGREN. ASCE—Proce vy 86 (J Soil Mechanics & Founda- 
tions Div) n SM5 Oct 1960 pt 1 paper 2623 p 15-23. Water- 
removing capabilities of two types of granular filter designs 
are analyzed by flow-net; typical solutions and numerical 
examples are presented to emphasize importance of boundary 
conditions and permeability upon water-removing capacity ; 
use in dams and pavements. 

Study of Determination of Drain Diameter in Drainage 
Theory, K.K.WATSON. Australian J Applied Science v 2 n 
1 Mar 1960 p 108-21. Detailed study which begins by specifying 
equipotential line which may be considered to be replaced 
by drain periphery ; equations, based on Van Deemter’s hodo- 
graphic analysis, are presented enabling drain diameter to be 


accurately determined for cases including and excluding 
capillary fringe. 


Instruments. Method of Obtaining Continuous Measurements of 


Piezometric Heads in Shallow Artesian Aquifers, W.C.BI- 
ANCHI, R.TOVEY. Agric Eng v 41 n 8 Aug 1960 p 516-19. 
Description of method in which water-table effects are sepa- 
rated from those of artesian aquifer by achieving water seal 
between them; method was developed for area subject to high 
artesian leakage, to gather accurate information on contribut- 
ing water sources in area of high water table conditions; 
effectiveness of method depends on water seal obtained by 
driving piezometer through restraining layer. 


DRAINAGE PIPE. See Sewers. 
DRAWING OF METALS. See Metals Drawing. 


Diesel. 


THE ENGINEERING INDEX—1960 


DREDGES 


See also Cranes—Floating ; Dredging; Gold Mines and 
Mining—Columbia; Mineral Industry and Resources; Sand 
and Gravel—Dredging. 


Converted Tanker Opens Channel. Construction Methods & 
Equipment v 42 n 3 Mar 1960 p 171-2, 174. Special seagoing 
suction dredge is used in shipping channel work in Orinoco 
River, Venezuela; dredge has 240 ft boom that extends out- 
ward from side of ship; boom carries two 32 in. discharge 
lines; for traveling, boom swings around parallel to ship; 
me ton tanker was converted to dredge in Japanese ship- 
yard. 


Dravo’s New Dredge Wins Bravoes. Rock Products v 63 n 
3 Mar 1960 p 98-100, 102. Barge mounted 500 tph plant on 
Ohio River comprises dredge, crusher, and heavy media 
separator; heavy media plant features 10x10 ft drum separa- 
tor; screens of separator can be used as gravel washing 
screens without media separation; ‘mouse trap” units make 
it possible to bypass either crusher or separator, or both; 
four 500 ton barges are loaded simultaneously with finished 
material by stockpiling belts. 


Dredging. US Bur Yards & Docks—Tech Publ NAVDOCKS 
TP-Pw-19 July 1953 (received 1960) 43 p (US Office Tech 
Services PB 161254). Criteria used in design of Navy owned 
dredges and in planning, construction, maintenance, and 
operation of dredging equipment used to create or maintain 
navigable depths for channels, anchorages, or turning basins, 
across or through bars and other obstructions, and/or ap- 
proaches to slips and graving docks; diagrams and photo- 
graphs. 


Dredging by Hydraulics. Compressed Air & Hydraulics v 
24 n 285 Dec 1959 p 407-8. Novel method of dredging employs 
new application of principles of hydraulics in system de- 
veloped by Acrow (Engineers) Ltd, whereby all contact be- 
tween materials being dredged and moving and working 
parts is eliminated; design and construction of piping ar- 
rangement which employs venturi jets for suction, and 
removal of dredged material is described; it is claimed that 
system has many advantages over conventional methods; 
operation, performance, and advantages described. 


Dredging to Cut 77-Mile Ship Channel. Excavating Engr 
v 53 n 8 Aug 1959 p 28-30. Hydraulic pipe line dredge used 
in construction of new 77 mi channel from Gulf of Mexico 
to New Orleans; 80 in. diam impeller of dredge, driven at 
speeds of 250 to 360 rpm by direct coupled diesel engine, 
digs river bottom at depths ranging from 10 to 70 ft; data 
on canal construction. 

Four-Headed Goliath is World’s Largest Hopper Dredge. 
Mar Eng v 65 n 5 May 1960 p 64-5. Zulia, combination 
hopper and suction dredge with movable discharge boom 437 
ft long, was built in Kure (Japan) Shipyard Div of National 
Bulk Carriers, Inc, and is owned by affiliated Seadredge Co; 
548-ft vessel is of 15,273 gross tons, has 95-ft beam, 40-ft 
depth, and draft of 26 ft 6 in.; propulsion is by double 
reduction geared turbines with output of 11,000 hp; normal 
cruising speed is 13 knots, and dredging speed 3 knots. 

Most Powerful Mirrlees Engine in Service. Gas & Oil 
Power v 55 n 661 Feb 1960 p 35-6. Description of Mirrlees, 
Bickerton & Day 16 cyl KVSSA16 3500 bhp 375 rpm engine 
installed in dredger Port Sunlight of Westminster Dredging 
Co Ltd, intended for driving suction pump capable of de- 
livering up to 4500 tons of spoil per hr at pressures up to 
160 psi. 

New Dredge for Brazil. Rivers & Harbors v 45 n 8 Aug 
1960 p 28. Parana, 24-in. hydraulic pipeline cutterhead dredge 
for heavy duty work, was built for Republic of Brazil by 
Ellicott Machine Corp; length 165 ft, breadth 42 ft, depth 
12 ft 4 in., digging depth 46 ft; total connected horsepower 
is 5000 hp with Ellicott designed dredging pump driven by 
8200 hp at 360 rpm Cooper-Bessemer LSV turbocharged en- 
gine. 

Trailing Suction Hopper Dredgers for Lourenco Marques. 
Shipbldg & Shipg Ree v 95 n 138 Mar 31 1960 p 407-8. Buzi 
and Matola, built by Companhia Uniao Fabril, Lisbon, for 
Portuguese Government; length on deck 236 ft 3 in., length 
bp 219 ft 10 in., breadth molded 37 ft 8 in., depth molded 
15 ft 9 in.; gross is 1315 tons and hopper capacity 800 
tons; propulsion is by two sets of Verschure triple expansion 
steam engines, each developing 500 ihp at 225 rpm; plan. 
Belgian-Owned Dredger “‘Vlaandern XII’. Shipbldg & 
Shipg Rec v 95 n 9 Mar 3 1960 p 275. Trailing suction hopper 
dredger built by J. & K. Smit’s Scheepswerven N.V. for S.A. 
Dragages Decloedt et Fils; length 263 ft 11 in., breadth 45 
ft 11 in., depth 21 ft; hopper capacity is 63,550 cu ft, suction 
depth 59 ft to 65 ft 7 in.; propulsion is by two supercharged 
Smit-MAN diesel engines with total output of 2800 hp. 

Bucket Dredger “Kyant Khaing Yay”. Shipbldg & Shipg 
Rec v 95 n 17 Apr 28 1960 p 547-8. Dredge built by Industrial 
Trading Combination, Holland, for Board of Management of 
port of Rangoon; length bp 154 ft 3 in., breadth 32 ft, depth 
12 ft, draft 8 ft 5 in., dredging depth 59 ft; bucket chain is 
driven by hydraulic power supplied by Mannesman pump 
coupled to 450 bhp Lister Blackstone diesel engine; similar 
machinery arrangement is used for propulsion, with added 
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advantage that both systems are available on passage for 
supplying two hydraulic motors. 


City Solves Dredging Problem. Rivers & Harbors v 45 n 3 
Mar 1960 p 20-1. Puget Sound Bridge & Dry Dock Co, Seattle, 
Wash, designed and built 12 in. hydraulic dredge La REINA 
and dredge tender La PRINCESSA for City of Santa Barbara, 
Calif, for maintaining channel, protecting harbor and beaches; 
steel hull of dredge is 68 by 24 by 6 ft, with steel deck- 
house; it was designed to dig to depth of 30 ft below water 
and excavate channel 140 ft in width; pump is driven by 
Waukesha diesel engine; 28 by 11 by 5-ft deep steel tender 
will carry fuel, fresh water, and personnel; power is from 
Cummins diesel. 


Dredging for Tin on Sea Bed. Tin May 1960 p 116-18. 
Details of redesign and reconstruction of dredge, Sea Dredge, 
by Tongkah Harbour Tin Dredging Ltd, for purpose of 
digging for tin on sea bed in vicinity of Bhuket, island off 
coast of Thailand. 


Grab Hopper Dredger ‘‘E.0.K. Green’. Shipbldg & Shipg 
Rec v 96 n 11 Sept 15 1960 p 342-3. Twin screw vessel fitted 
with dredging cranes for service on coast of new South Wales 
was built by State Dockyard for New South Wales Department 
of Public Works; length bp 185 ft, breadth molded 36 ft, 
depth molded 13 ft 6 in., draft loaded 11 ft 6 in., hopper 
capacity 18,000 cu ft; block coefficient 0.78; two 4-cyl Crossley 
propelling engines are each continuously rated at 450 bhp at 
500 rpm; plan. 


Neuerungen beim Bau von Schneidkopf-Saugbaggern und 
Spuelern fuer grosse Foerderleistungen, L.RASPER. VDI Zeit 
v 101 n 35 Dec 11 1959 p 1691-6. New developments in design 
of high-duty cutterhead suction dredgers; nominal rating of 
total of five diesel engine plant is 3800 hp; winches for 
slewing dredge are controlled automatically. 


New Army Dredge Boasts Many Features Including Bow 
Steering. Mar Eng v 64 n 10 Sept 1959 p 74-5. New sea-going 
hopper dredge Markham, built by Avondale Marine Ways; 
length oa 339 ft 6 in., breadth molded 62 ft, depth amidship 
28 ft; two side-mounted drags will dredge to depth of 
43% ft; 2700 cu ft of dredged material can be held in its 
hoppers; main power plant consists of two diesel engines 
each driving identical tandem generator arrangement. 


New Propulsion Element for Dredgers—Successful Trials 
with Active Rudder. European Shipbldg v 9 n 1 1960 p 
25. Active Rudder, developed by Pleuger of Hamburg, is used 
on hopper dredger Flevo, converted by F. Schichau G.m.b.H. 
for Dutch firm, as compensating couple for dredging; diagram 
shows arrangement; motor is mounted in central rudder blade, 
with current supplied by separate diesel generating set; each 
of two main engines develops 900 hp at 320 rpm; length oa 
8 m, breadth 14 m, draft loaded 5 m, displacement loaded 
4200 tons. 


DREDGING 


See also Canals—Construction ; Dredges; Irrigation—Canals ; 
Materials Handling—Hydraulic; Shore Protection. 


Dredges Suck Last Silt at Steep Rock. Eng & Contract Rec 
v 73 n 2 Feb 1960 p 96-7; see also Excavating Engr v 54 
n 3 Mar 1960 p 34-6. Two 36 in. dredges removed 160 million 
cu yd of silt overburden from lake bottom near Atikokan, 
Ont, to allow mining of iron ore deposit; dredges are 176 ft 
long, 50 ft wide and are equipped with 10,000 hp electric 
motors; 5000 ft conveyors for open pit mining; system of 
dams, spillways, silt settling basins, control stations and 
other diversionary and control measures kept development dry. 


Dredging by Compressed Air. Compressed Air & Hydraulics 
vy 24 n 283 Oct 1959 p 337-8. Description of dredging opera- 
tion in which h-p jets of air and water are employed to 
activate bottom silts in harbors so that they may subsequently 
be carried away by action of ebb tides; technique used to 
dredge Whitstable harbor (England) where 5000 cu yd of silt 
was removed to specified depth; no evidence of redeposition, 
and absence of complaints by fishing interests indicate that 
suspended silt fully dispersed by tidal action; method effec- 
tive only against particles not exceeding silt size. 


Investigation of Effects of Proposed Dredging Scheme in 
Southampton Water by Means of Hydraulic Model, W. 
WRIGHT, R.D.LEONARD. Instn Civ Engrs—Proe v 14 Sept 
1959 Paper n 6339 p 1-18. Model of fixed-bed type was 
constructed to investigate stability of shingle on subsurface 
margins of dredged area; results indicate that there is safety 
against shingle-bed movement, and that tidal-stream direction 
is altered only slightly by dredging. 


Stripping Overburden with Dredge, J.G.CAZORT, Jr. Min 
Eng v 12 n 10 Oct 1960 p 1083-9. Orebody lies 27 to 50 
ft below set level under tidal river at edge of coastal plain; 
cutter section dredge was chosen to handle stiff clay over- 
burden and uses 24 in. ID pipe as spoil discharge of pipe 
line aboard dredge; dredge pump has ideal capacity of 800 
cu yd/hr; capacity changes greatly as overburden conditions 
change; normal production on eight hr shift averages 150,000 
cu yd/mo, 


DRILL BITS. See Rock Drills—Bits. 
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DRILLING. See Boreholes; Coal Deposits—Exploration ; Con- 
crete Construction—Drilling; Drilling, Diamond; Drills, Metal 
Working ; Machine Shop Practice—Drilling ; Oil Well Drilling ; 
Rock Drilling; Shaft Sinking. 


DRILLING, CORE 


See also Boreholes; Drilling, Diamond; Ore Sampling; Rock 
Drills—Bits. 


Deep Core Drilling in Ice, Byrd Station, Antarctica, R.W. 
PATENAUDE. E.W.MARSHALL, A.GOW. US Snow, Ice & 
Permafrost Research Establishment—Tech Report n 60 July 
1959 7 p. Drilling was accomplished with Failing model 314 
rotary skid mounted well drilling rig with 38 ft mast, 
powered by 43 bhp Buda gasoline engine; compressed air 
was used as drilling fluid; good quality cores were obtained 
down to 1013 ft; density values and drill hole temperatures 
down to 1000 ft are tabulated. 


DRILLING, DIAMOND 
See also Concrete Construction—Drilling ; Rock Drills—Bits. 


Chemical Grouting Aid in Diamond Drilling, J.W.McBEAN, 
L.J.CUNNINGHAM. Can Min J v 81 n 4 Apr 1960 p 74-5. 
Application to surface and underground drilling problems of 
AM-9 Chemical Grout; mixture of two water soluble chemi- 
cals which set to form insoluble gel on addition of proper 
catalyst; gel time can be controlled. 


Deflection Diamond Drilling at Wabana Mines. Can Min & 
Met Bul v 53 n 577 May 1960 p 309-14. Major difficulty was 
impossibility of utilizing normal diamond drilling; methods 
in delineating ore reserves in lower iron ore bed, which has 
greatest ore potential of three mineable seams; it is now 
possible to obtain three intersections of ore seam from one 
drill hole which is directed initially above seam and de- 
flected downward at approximately 500-ft intervals. 


Diamond Bit Design, E.M.JENKINS. Pennsylvania State 
Univ—Mineral Industries Experiment Station—Bul n 72 Mar 
1960 p 97-102. Diamond bit design is controlled by series 
of empirical rules which are applied and modified as new 
facts are developed from field usage; insofar as theories and 
formula have been developed to explain these rules, laboratory 
and field tests have to be conducted to prove or disprove these 
formulas and theories; design features include diamond con- 
centration, exposure and matrix, fluid distribution and crown 
configuration. 


Diamond Drilling Bit Lubricant, P.G.VARLEY. Can Min J 
v 81 n 7 July 1960 p 54. Lubricant is water emulsifier 
product which can be added to water feed to drill; field tests 
have been conducted; typical result in drilling granite in- 
creased footage by 20% and bit life by 50%; provides better 
lubrication to bit than water and cuts down wear and fric- 
tion at cutting edges of diamonds; diamonds are kept clean 
and free-cutting thus increasing speed while reducing wear. 


On Penetration Rate of Diamond Core Bit, K.SASAKI, N. 
YAMAKADO, Z.SHIOHARA, M.TOBE. Min & Met Inst Japan 
—J v 76 n 860 Feb 1960 p 75-82. Investigations showing that 
penetration rate is proportional to thrust and rotation speed 
of bit; relation between thrust and torque is constant for 
all rocks and does not change with rotation speed; maximum 
penetration rate is proportional to volume of water supply, 
and square root of rotation speed; maximum thrust cor- 
responding to maximum penetration rate is inversely propor- 
tional to square root of rotation speed. 


St. Joseph Lead Company’s Diamond Drilling Practices, 
H.V.SEARS. Can Min J v 81 n 3 Mar 1960 p 79-81. Drilling 
practices in south-east Missouri; current drilling is at rate 
of 48 ft per man-shift with 500,000 ft cut by solid bits in 
holes that average 450 ft deep; drills organized in groups of 
five or six with two men crews for two shift operation; core 
recovery average over 95%; water is taken from mines or 
streams; lubrication methods. 


Seventh Annual Convention Toronto, Canada March 4-5 
1960. Can Diamond Drilling Assn 1960 39 p. Following 
groups of papers presented: Air Transport in Diamond Drill- 
ing Industry, C.V.GOODWIN: Diesel Engine Operations and 
Maintenance, J.J.GRAY; Planning for Profit, A.J.P.LA 
PRAIRIE; A.M. 9 Chemical Grout as Applied to Diamond 
Drilling, L.J.-CUNNINGHAM; Further Developments in Dia- 
mond Drilling Bit Lubricant, P.G.VARLEY; Craelius Auto- 
matic Core Orientator, E.ROXTROM. 


Summary of Mud Drilling Techniques Employed at Hill 
Annex Mine and Discussion of Results of Laboratory Heavy- 
Density Testing of Drill Core, T.E.STEPHENSON. Pennsy]l- 
vania State Univ—Mineral Industries Experiment Station—Bul 
n 72 Mar 1960 p 23-5. Program of experimental diamond 
drilling of heavy media ores of Western Mesabi Range; pur- 
pose was to try to obtain maximum core recovery; bentonite 
muds used as circulating fluids; procedure of preparing core 
samples for laboratory testing to be modified by crushing 
and testing samples. 


Wireline Coring Technique in Northern Rhodesia, D.C.J. 
SQUIRRELL. Pennsylvania State Univ—Mineral Industries 
Experiment Station—Bul n 72 Mar 1960 p 1-6. Advantages 
and limitations of application of wireline coring technique 


DRILLING, DIAMOND—Continued 


in diamond drilling operations in copperbelt of Northern 
Rhodesia; technique and equipment for safer drilling with 
fewer “stuck” tools and “fishing’’ jobs; wireline should be 
used in rocks of soft to medium hardness; average speed of 
drilling is 2144 times greater than when using conventional 
equipment; core recovery is improved. 


World’s Largest Diamond Drill. Can Min J v 81 n 5 May 
1960 p 73-4. Drill is capable of drilling either vertical or 
angle holes to depths in excess of 10,000 ft; initially it will 
be used for drilling BX size (21%4-in. diam) holes; drilling rig 
in this instance will operate in conjunction with inclinable 
frame which permits hoisting 60 ft lengths of rods. 


DRILLING, EXPLORATORY. See Boreholes—Exploratory ; Oil 
Well Drilling—Exploratory. 


DRILLING FLUIDS. See Drilling, Diamond; Oil Well Drilling 
—Rotary Mud. 


DRILLING MACHINES 
See also Machine Shop Practice—Drilling; Machine Tools. 


Deep-Hole Drilling, G.D.STEWART. Aircraft Production v 
21 n 11 Nov 1959 p 395-9. Bor-Drilling technique developed 
by Ex-Cell-O Corp is used for machining from solid but can 
also be applied to finish-boring of rough cored holes in cast- 
ings; details of typical Bor-Dril tool; set up for drilling; 
tabulation of feeds, speeds and surface finish for some com- 
monly used materials ; bushings, coolant and filtration; ex- 
amples of applications. 


Kolb Travelling-head Machine for Drilling Large Steel 
Plates. Machy (NY) v 96 n 2464 Feb 3 1960 p 246-8. Design 
of German-built machine for drilling, on fully or semi-auto- 
matic cycle, numerous holes at equal center distances in 
large steel plates for boilers, heat exchangers, and similar 
components; machine comprises cross rail carrying two 
drilling heads, that can be power traversed on 305-ft long 
guide rails; positioning system incorporated for coordinate 
setting. 


Machine Tools for Gun Drilling, V.L.PERCY. Western 
Machy & Steel World v 51 n 5 May 1960 p 54-7. Basic types 
of tools available; machine selection; adaptations, prediction 
of future developments. 


Radial Drill Trepans Graphite. [Tron Age v 185 n 12 Mar 
24 1960 p 98. Method by which Griffin Wheel Co casts steel 
railway wheels in graphite molds is described; radial drill 
manufactured by Morris Machine Tool Co enables boring of 
24-in. thick graphite in single operation to make drag and 
plunger holes in mold halves. 


Attachments. 10 Methods to Increase Usefulness of Your Drill 
Presses, B.ELDRIDGE. Machine & Tool Blue Book v 55 n 4 
Apr 1960 p 181-42. Low cost setups without much _ tool 
engineering or shop work described; multiple spindle attach- 
ments; combining automatic operations; multiple spindle 
drill presses; work saving arrangements; simultaneous opera- 
tion; rotary tables; angle-mounted drill presses; overhead 
drill press; quick-change chuck; turret attachment; other 
combinations. 

Control. See also Machine Tools—Control. 


Archdale Autonomic Co-ordinate Drilling Machine. Machy 
(Lond) v 97 n 2486 July 6 1960 p 68-70, 76. New machine is 
of portal frame design, and is provided with program con- 
trol, automatic tool changing, and oil floated table; design of 
machine described, with particular attention given to con- 
trol system. 


Automatic Drill for Batch Production. Aircraft Production 
v 22 n 1 Jan 1960 p 4-7; see also Automobile Engr v 50 
n 1 Jan 1960 p 36-8; Automation Progress v 5 n 1 Jan 
1960 p 11-14; Process Control & Automation v 7 n 1 Jan 
1960 p 8-7; Machy (Lond) v 95 n 2455 Dee 2 1959 p 1179-82. 
Features of Vero Auto-Drill having capacity, in mild steel, of 
up to 5/16 in. in diam; it is fitted with 6-spindle indexing 
head and reaming and tapping can also be done; operation 
is air/hydraulic; Airmec _ position-setting control-system 
operates through accurate measurement of total angular 
rotation of feedscrew; control system for automatie opera- 
tion of drill spindles. 


Position-Setting. Aircraft Production v 21 n 12 Dee 1959 
p 412-15. Design of Atlantic coordinate table, for use with 
radial drilling machine, or other type of vertical spindle, 
by E.M.I. Electronics, Ltd; table can be fitted with one of 
several automatic control systems available and is designed 
to give accurate setting and repeatability of setting, with 
manual or programmed sequence control; final accuracy of 
position will depend upon control system fitted to table and 
may be plus or minus 0.0002, plus or minus 0.0005 in. or 
plus or minus 0.001 in.; operation. 


Programmirovanie raboty  sverlil’no-rastochnykh — stankov, 
LA.VUL’FSON. Stanki i Instrument v 30 n 12 Dee 1959 p 
5-7; see also English translation in Machines & Tooling v 
30 n 12 1959 p 6-8. Work programming for drilling machines ; 
position of component relative to tool can create difficulties 
of geometrical conditions related to selection of sequence of 
machining identical holes, or selection of table trajectory in 


THE ENGINEERING INDEX—1960 341 


DRILLING MACHINES—Continued 


relation to machine spindle; method of calculating fast tra- 
verse speed which ensured minimum traverse time from one 
position to other. 


DRILLS. See Coal Mines and Mining—Drills: Drills, Metal 
Working; Rock Drills. 


DRILLS, METAL WORKING 


See also Cast Iron—Machining; Machine Shop Practice— 
Drilling; Titanium and Alloys—Machining. 


Drilling Compromises, H.CONN. Machine & Tool Blue Book 
v 55 n 2 Feb 1960 p 91-6. Effect of point angle on drill life 
discussed; its effect shown for several materials; drilling 
conditions for various types of materials; effect of point 
angle on torque and thrust. 


Drilling Super-Strength Alloys, C.J.OXFORD, Jr. Carbide 
Eng v 12 n 9 Sept 1960 p 12-16. Fundamentals of setup and 
drill design; adjustment of various factors affecting drill 
performance until best results are obtained; discussion of 
eee eutting edge strength, and tool material charac- 
eristics. 


Drilling Thrust and Torque, H.CONN. Machine & Tool Blue 
Book v 55 n 1 Jan 1960 p 95-9. How to obtain amount of 
torque and determine drilling thrust; comparison of torque 
values for 1144 in. diam drills using 0.015 in. of feed per 
revolution at 60 fpm and cutting several non-ferrous and 
Sorreus metals with 11 most commonly used cutting fluids are 
shown. 


Drills with Chip Breaker Ribs Reduce Hole-Making Prob- 
lems. Machy (NY) v 66 n 8 Apr 1960 p 154-5. Unique 
feature of ‘‘Speedicut Chipbreaker’”’ high speed steel drills 
made by Chicago Heights Steel Co, is chip breaking rib that 
is precisely milled along full length of two flutes; thus chip 
breaking feature is maintained throughout entire drill life; 
qurling action of drills is exactly same as that of standard 
rills. 

Here’s Fast Way to Drill Hard Materials, P.A.MELINE. 
Machine & Tool Blue Book v 54 n 11 Nov 1959 p 122-6; see 
also Carbide Eng v 11 n 12 Dee 1959 p 12-14. Cold Point 
method incorporates negative rake carbide tips (22°) and for 
most work drill point is ground with included angle of 110 
to 135°; experiences of several companies in using Cold 
Point Drill for machining titanium, graphite, lucite, car- 
borundum, etc. 


Techniques of Gun Drilling, F.S.BLOCH. Western Machy 
& Steel World v 51 n 3 Mar 1960 p 50-6. Gun drill compo- 
nents; when gun bore tools and step gun drills are used; 
eutting angles; chip formation; resharpening; grinding gage; 
machine alignment; fixturing; question of rotating work vs 
rotating gun drill; cutting oil; high pressure cutting oil 
system ; filtering. 

Why Bother with Drill Point Thinning? H.CONN. Machine 
& Tool Blue Book v 55 n 5 May 1960 p 104-7, 109. Three 
different methods of point thinning, and their effect on drill 
life described. 


DRINKING WATER. See Seawater—Salt Removal; also all 
subject headings beginning with Water. 


DROP FORGING. See Forge Shop Practice; Forging Machines. 
DRUG PRODUCTS 

Costs. See Chemical Plants—Costs. 

Manufacture. See Industrial Wastes—Drug Products Plants. 


Packaging. Electronic Counters Control High Speed Capsule 
Packaging, S.H.McMILLAN. Automation v 7 n 1 Jan 1960 p 
74-6. Automatic system, developed by Strand Eng Co for 
capsule counting of R.P.Scherer Corp packaging machine; 
multichannel feed mechanisms use electronic counting and 
control circuits to package 15 million capsules per shift. 


Filling Glass Ampules, W.HODES. Automation v 7 n 9 Sept 
1960 p 64-7. Features of machine built by Hodes-Lange Corp, 
North Bergen, NJ, for Winthrop Lab Div of Sterling Drug 
Co; machine receives ampules directly from shipping boxes, 
removes cardboard dividers which separate ampules into rows, 
feeds ampules down chute onto endless notched conveyor belt, 
and ‘carries ampules through rinsing, washing, sterilizing, 
cooling, filling, and sealing operation; 12-ft long machine 
requires no human handling for operations, and is capable 
of processing ampules at rate of 180/min. 


Pharmaceutical Packaging Line Is Flexible, F.BAKER. 
Package Eng v 4 n 12 Dec 1959 p 39-42. How Schering 
Corp, Union, NJ, coordinated standard machinery units with 
company-devised techniques to run six different bottle sizes 
and three cap sizes on one packaging line; accumulator plat- 
form; safety device stops capper if bottles back up from 
labeler; operation of simple device which turns bottles 180 
in right direction after leaving labeler described. 


Rolling On Labels Speeds Production. Package Eng v Bn 
5 May 1960 p 381-4, 72. Three attachments to labeling ma- 
chinery made in machine shops of Upjohn Co, designed for use 
with standard New Jersey labelers; one device is patterned 
after turret on turret lathe, automatically indexes through 
four operating positions; review of operations. 


DRUMS. See Containers. 
DRY CELLS. See Electric Batteries. 
DRY CLEANING. See Dyes and Dyeing—Color Fastness. 
DRY ICE. See Refrigerants—Carbon Dioxide. 
DRYDOCKS 

See also Shipyards. 


Design and Construction of Navy’s Largest Drydock, S.P. 
ZOLA, P.M.BOOTHE. ASCE—Proc v 86 (J Waterways & 
Harbors Div) n WWI1 Mar 1960 pt 1 Paper n 2421 p 53-84. 
Drydock at Puget Sound Naval Shipyard, Bremerton, Wash; 
structure will be 1180 ft long from head end to outboard face, 
180 ft wide at coping, and 61 ft deep; sidewalls were de- 
signed as cantilevers supported by 7 ft thick floor slab; dock 
will be built entirely in dry, within cofferdam structure, 
comprising dams and lines of steel sheet piles; description of 
special pressure relief system and dewatering pump system. 


Pumping Plant for Dry Docks, J.GRIEVE. Dock & Harbour 
Authority v 40 n 472 Mar 1960 p 347-54. Survey of pumping 
plant installed in drydocks built in United Kingdom and 
Western Europe subsequent to 1945; historical notes are in- 
cluded to show trend to utilization of centrifugal pumps 
and arrangement with electric drive, non-return and _ sluice 
valves, etc; particular reference is made to Drysdale patent 
system of Syphonic (or Anti Syphonic) pumping; schematic 
diagrams. 

Ships Can’t Make Money in Dry Dock, J.HUGHES. Indus 
Photography v 8 n 12 Dee 1959 p 32-3, 60. Lay-up time of 
ships in for repair is shortened by eliminating negative step 
in producing shop prints; drawing printed directly onto trans- 
lucent Kodagraph Autopositive Paper, producing positive trac- 
ing from which shop prints are made; file maintained of every 
tracing made; shop drawings can be made up before ship 
arrives for repairs; method saves material costs and machines. 


Some Thoughts on Dry Docks, T.E.SMITH. Instn Naval 
Architects—Trans v 101 1959 p 229-35 (discussion) 235-9. 
Original of paper indexed in Engineering Index 1959 p 335 
from abstract in Shipbldg & Shipg Rec. 


Belgium. La cale seche de la 4@ darse du Port d’Anvers, L. 
HERBAUX. Annales des Travaux Publics de Belgique n 1 
1960 p 63-74, 1 plate. Drydock of fourth basin of Antwerp 
harbor; dock is 225 m long, 33 m wide and is made for 
42,000 ton ships; it comprises 475 m length of walls and 
195 m long wharf of reinforced concrete on pile foundations, 
and necessary buildings; two 25 ton winches and two guiding 
earriages for moving of ships. 


Cuba. Construction of Dry Dock at Havana, Cuba, C.M.J.W. 
KOHLER. Dock & Harbour Authority v 41 n 476 June 1960 
p 53-6. Construction was unusual because conditions at site 
required design and method of construction by which dock 
walls had to be built in 40 ft of water; dock consists of 
gravity walls and relieved floor; all concrete under water was 
made by injecting grout into previously placed stone; work- 
ing length of dock is 440 ft, with gate in inner groove, width 
91 ft between walls, depth of water over keel blocks 23 ft 
at low tide. 


Floating. Admiralty Floating Dock. Engineer v 209 n 5438 
Apr 15 1960 p 563. While capable of lifting all existing de- 
stroyers and frigates, new dock, A.F.D. 59, was specifically 
designed for fitting out nuclear powered submarines and for 
routine maintenance; dock is 400 ft long, 77 ft wide and 
65 ft high; living accommodations are provided for ship’s 
company and dock crew. 


Great Britain. Design and Construction of Queen Elizabeth 
Graving Dock at Falmouth, A.E.UNDERWOOD, J.D.NOR- 
FOLK, J.N.EATHORNE. Instn Civ Engrs—Proc v 15 Jan 
1960 Paper n 6407 p 49-64; see also abstracts in Surveyor v 
119 n 4644 Feb 20 1960 p 190-2; Shipbldg & Shipg Ree v 95 
n 9 Mar 8 1960 p 269-71; Shipbldr & Mar Engine-Bldr v 
67 n 629 May 1960 p 330-2. Dock built for repair of large 
ships, especially “‘supertankers’”’ of up to 85,000 tons dw, is 
complete with dewatering pumping station and ancillary 
facilities; pumping stations will serve three more docks in 
future; excavation in rock protected by sheet pile cofferdam ; 
structures are of reinforced concrete. 


Duke of Edinburgh Dry Dock, Swansea, J.READ. Dock & 
Harbour Authority v 40 n 496 Nov 1959 p 195-9. New 
facility of Prince of Wales Dry Dock Co can accept tankers 
of up to 36,000 tons dw; length is 670 ft, width at entrance 
92 ft with average depth of water over sill of Pal Vitae 
construction is of reinforced concrete floor spanning as beam 
between side walls and projecting behind side walls to prevent 
flotation by mobilizing as ballast weight of backfill behind 
walls; adjustable bilge blocks are provided so that no altars 
are required for shoring ships. 


“Queen Elizabeth” Dock Pump Room, Falmouth, J.M.F. 
ROGERS. Civ Eng (Lond) v 55 n 648 July 1960 p 906-9. 
Pump room is 111 ft long and 28 ft wide; wall divides pump 
room from L-shaped chamber for valves controlling dock de- 
watering culverts; pumping plant serves Queen Elizabeth 
dock and three adjacent docks; 3 “Upright” vertical spindle 
centrifugal pumps of 48 in. diam, each have capacity of 
53,500 gpm; each pump is driven by 650 bhp motor; docks 
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DRYDOCKS—Great Britain—Continued 


are filled and dewatered through pairs of culverts 54 to 78 
in. diam; push button operation of filling and emptying. 


Queen Elizabeth Dry Dock, J.MELLERS, H.C.WRIGHT. 
AEI Eng Rev vy 1 n 2 July 1960 p 50-7. Features of 850 ft 
long, 136 ft broad drydock at Falmouth completed in 1958, 
best suited for vessels in 65,000 ton range; electric equipment, 
pump house auxiliaries, and power supplies to dockyard. 


Remote-Controlled Bilge Blocks. Motor Ship v 41 n 481 
Aug 1960 p 225. Installation at Queen Elizabeth drydock at 
ship repair yard of Silley, Cox & Co, Falmouth; units can be 
traversed across dock floor on each side, raised or lowered 
under water to suit beam and rise of floor, and eliminate 
need for conventional side shores and thus give clear space 
between ship and dock wall; control is by pneumatic and 
hydraulic equipment; 17 blocks on each side afford support 
for largest ships including tankers of up to 85,000 tons dwe. 


DRYERS 


See also Coal Preparation—Drying; Food Products—Dry- 
ing; Humidity—Control; Medical Equipment and Supplies; 
Packaging Materials—Dryers; Paper Machinery—Dryers. 


Der Waerme- und Stoffuebergang im Stromtrockner, W. 
RUEHLE. Chemie-Ingenieur-Technik v 32 n 2 Feb 1960 p 
73-84. Heat and mass transfer in pneumatic conveying dryer; 
heat and mass transfer have been measured on calcium car- 
bonate and polystyrol spheres freely suspended in hot air 
current directed vertically upwards; local heat transfer co- 
efficients were calculated referred to unit of phase boundary 
surface; values were compared with those found in literature; 
increase in turbulence in pipe flow resulted in improvement in 
heat transfer by 10 to 30%. 47 refs. 


Heat and Mass Transfer in Spray Drying, J.DLOUHY, W.H. 
GAUVIN. A.I.Ch.E. J v 6 n 1 Mar 1960 p 29-34. Studies 
of evaporation and drying rates in experimental concurrent 
spray dryer; drying time for spray can be calculated with 
good accuracy, at least for highly soluble materials such as 
Lignosol; Nusselt number of 2 can be safely assumed. 21 refs. 


Heat and Mass Transfer to Decelerating Finely Atomized 
Sprays, W.P.MANNING, W.H.GAUVIN. A.I.Ch.E. J v 6 n 2 
June 1960 p 184-90. Transfer rates were measured under 
conditions similar to those encountered in conventional spray 
dryers; two flow patterns were studied; cross current flow 
(with drying air passing at right angles to spray) and 
downward concurrent flow; data conform with equations of 


N.FROESSLING, and W.E.RANZ, W.R.MARSHALL. 26 refs. 


Investigation of Air-Flow in Spray-Drier by Tracer and 
Model Techniques, G.PLACE, K.RIDGWAY, P.V.DANCK- 
WERTS. Instn Chem Engrs—Trans v 37 n 5 Oct 1959 p 
268-76. Behavior of air flowing through large spray dryer, 
making use of tracer technique, and experiments in 1/80 
scale model of dryer, using water as fluid; both tracer and 
model experiments point to somewhat unexpected result of 
swirling flow in dryer, namely zone of reversed flow. 


New Dryers Speed Milorganite Production, W.LAND- 
SIEDEL. Am City v 75 n 6 June 1960 p 92-3. Ten new 
fertilizer dryers, installed at 180 mgd sewage treatment plant, 
at Milwaukee, Wis, are 57 ft long, 8 ft diam, and are made 
of 54 to 1 in. thick steel plate, each dryer comprises com- 
bustion chamber fired with either fuel oil or natural gas; 
new dryers can evaporate from 10,000 to 13,000 lb of water/hr 
depending upon condition of sludge cake. 

DRYING 

See also Agricultural Engineering—Drying; Chemical 
Processes—Calculations ; Chemical Processes—Mass Transfer ; 
Chemical Processes—Unit Operations; Coal Preparation—Dry- 
ing; Compressed Air—Moisture; Dryers; Food Products— 
Drying; Grain—Drying; Paint—Drying; Paper Manufacture 

-Drying ; Wood—Drying. 

Das trocknen, F.KNEULE. H.R.Sauerlaender & Co, Aarau. 
Grundlagen der Chemischen Technik v 6 1959 358 p. “Drying” 
vol 6 of “‘Prineiples of Chemical Technology” edited by H. 
MOHLER, O.FUCHS; principles of drying including prop- 
erties of material to be dried, types of heat transfer, drying 
processes under constant and variable conditions; dryers, 
including convection dryers, contact dryers, and vacuum 
dryers; special drying problems. 21 refs. 

Das Wirbelstossverfahren zur Trocknung von Schuettgut, 
L.BELIK. Chemie-Ingenieur-Technik v 82 n 4 Apr 1960 p 
253-7. Vortex-impulse process for drying bulk materials; 
in method, gas flows through bulk material as in turbulent 
(fluidized) bed; special gas duct prevents channeling, even in 
case of products having high interparticle forces; abrasion 
can be maintained at low level; survey of experience with 
vortex-impulse dryers. 

Drying, W.F.CALUS. Chem & Process Eng v 40 n 11 Nov 
1959 p 391-4. Review, which covers developments from ap- 
proximately middle of 1958 to middle of 1959, considers dry- 
ing rates, sprays and droplets, instrumentation, general 
Shae he on drying equipment, and new drying equipment. 
26 refs. 

Ultrasonic. Ultrasonics Boosts Heatless Drying, R.M.G. 
BOUCHER. Chem Eng v 66 n 19 Sept 21 1959 p 151-4. De- 


DRYING—Continued 
velopment of acoustic drying, particularly for difficult 
materials such as heat sensitive products or chemicals which 
have long drying cycles; static siren powered by compressed 
gas is capable of producing acoustic emissions of over 1 kw; 
apparatus efficiency is about 20%; review of published results 
and description of laboratory and pilot-plant experiments. 


DUAL FUEL ENGINES. See Diesel Engines—Convertible. 
DUCTED COATINGS. See Flow of Fluids—Boundary Layer. 


DUCTED FAN ENGINES. See Aircraft Engines, Jet and Tur- 
bine—Ducted Fan. 


DUCTILE IRON. See Cast Iron—Nodular. 

DUCTS. See Air Conditioning—Ducets. 

DURALUMIN. See Aluminum Copper Alloys; Metallography. 
DUST 


See also Aerosols; Air Pollution ; Coal Dust; Coal Mines and 
Mining—Dust Problems; Dust Collectors; Flue Gases; Fly 
Ash; Mine Dust. 


Die Rolle oberflaechenaktiver Substanzen bei der Benetzung 
von verschiedenen Industriestauben, Z.CSUROS. Periodica 
Polytechnica Chem Eng v 3 n 2 1959 p 65-86. Role of 
surface-active agents in wetting industrial dusts; new appara- 
tus for determining wettability of sedimented dust; wetting 
of coal dust; wetting of dusts from mining and silicate, 
plastics, and starch industries; measurements with solutions 
of two surface-active agents; binding flue dust in condensing 
chamber; measurement of dust concentration. 50 refs. 


Dust Control Program Conserves Human Resources, W.M. 
BRANHAM. Cer Age v 75 n 4 Apr 1960 p 30-9. Program at 
General Electric Lamp Div; tank teardowns and rebuilds 
are carefully planned, as are day-to-day dust control pro- 
cedures which protect every employee; as example, check 
list for furnace rebuild is shown, which specifies measures for 
dust control; hoods control dust from masonry saws used in 
repair of glass melting furnaces; photographs show dust 
controls for various plant processes; Role of Industrial 
Hygiene in Ceramic Production, by I.MATELSKY. 


Entstehen, Reichweite und Erkennen von Industriestaub, 
L.MAYER. Chemie-Ingenieur-Technik v 32 n 3 Mar 1960 p 
207-10. Formation, range and recognition of industrial dust; 
dust in vicinity of carbide plant can be easily identified in 
dust deposits by enrichment of magnesium oxide in dust; 
greatest quantity of dust from carbide furnaces will be 
precipitated within distance of between 2 and 2.5 km; it 
is found that number of particles per cu cm of air is only 
partially dependent on distance from source of emission and 
in part on particle size. 


Staubabscheidung—Staubsichtung, R.NAGEL, R.IBING. 
Staub v 19 n 5 May 1959 p 170-5. Dust precipitation and 
dust sifting (similarities and differences) ; use of separation 
degree for particles larger and smaller than limit particles; 
it is shown that when working with mill, characteristic curve 
of mill must be used. (English summary). 


Staubbekaempfung in Betrieben der anorganischen Chemie, 
L.GOLDMANN. Chemie-Ingenieur-Technik v 32 n 3 Mar 
1960 p 210-16. Combatting dust in inorganic chemical plants; 
using carbide furnace as example it is shown how changes 
in process can eliminate dust emission; by suitable adjustment 
of process in sintering plant for phosphorus production, dust 
emission can be reduced to tolerable level without installing 
special collectors; in particularly difficult cases of dust re- 
moval, constructional solutions are indicated. 


Untersuchungen ueber die Messgenauigkeit der Staub- 
niederschlagsmessung durch Haftfolien, B.EFFENBERGER. 
Staub v 19 n 9 Sept 1 1959 p 3138-19. Collection of dust was 
measured with adhesive foil for period of one year at 15 points 
arranged in three longitudinal rows on flat part of roof; 
results showed statistically secured differences between meas- 
urement points; it was found that precipitation was somewhat 
greater on two outer rows than on middle row; results in- 
dicate that at least five foils should be laid out, to adequately 
selantoas dust precipitation at any one point or place; tabular 

ata. 


Analysis. See also Chemical Analysis; Flue Gases—Analysis. 


_ Asbestsorten, Ihre Untersuchung mit optischen Mitteln und 
ihre krankmachende Wirkung, K.G.SCHMIDT. Staub v 20 n 
6 June 1960 p 173-80. Types of asbestos, their examination 
by optical methods, and their hazard to health; 11 types may 
be identified and distinguished by use of polarization and 
phase contrast microscope; health hazard of chrysotile, amo- 
site, and crocidolite is known; that of tremolite and antho- 
phyllite may be assumed; too little known about other types; 
in absence of more knowledge, all asbestos dust must be con- 
sidered injurious to lungs. 48 refs. 


Beitrag zur Bestimmung der Koernungskennlinien von 
Stauben mit Hilfe der Pipettemethode, L.KUNCEWICZ, Z. 
KRZYZEWSKI. Staub v 20 n 2 Feb 1960 p 47-8. Determination 
of dust granulation using pipette methods; Andreasen and 
Esenwein sedimentation instruments compared for accuracy in 
particle size determinations; results indicate method of 
pipetting and design of Hsenwein reduces errors in measure 
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ment; simpler operation of Esenwein also minimizes error 
connected with taking sample from sedimentation cylinder; 
apparatus has convenient rinsing device for pipette container. 
(In German) 


Bestimmung von Blei in Luft, G.KUHNEN. Staub v 20 n 
3 Mar 1960 p 77-81. Determination of lead in air; precision in 
determining suspended dust concentrations; new filter measur- 
ing instrument described; analytical method for determina- 
tion of Pb by use of dithizone has advantage of not requir- 
ing cleansing of reagents; method is applicable for 10 to 
120 ug Pb with average deviation of plus or minus 1%; 
quantities in range of 1 ug Pb may be determined with 
greater deviation. 


Der Hinfluss der Luftfeuchte auf die Bindefaehigkeit von 
hygroskopischen Salzen gegenueber Kohlenstaub, H.MEER- 
BACK, A.BERNER. Staub v 19 n 7 July 1959 p 259-62. In- 
fluence of air moisture on binding property of hygroscopic 
salts compared with coal dust; results of investigations into 
behavior of MgCle and CaCle paste layers with relative air 
moistures between 60 and 90%; varying binding capacities 
found for coal dust are attributed to physical properties of 
brines and of wetting agents. (English summary). 


Der Fraktionierungseffekt im Thermalpraezipitator und die 
Folgerungen fuer ein elektronenmikroskopisches Kornanalysen- 
verfahren, H.THURMER. Staub v 20 n 1 Jan 1960 p 6-9. 
Fractionation effect in thermal precipitator and method of 
particle analysis with electron microscope; speed of dust 
particles in temperature field, dependent on particle size, 
causes fractionation effect in thermal precipitator; effect acts 
on particle distribution in dust strip; entire strip must be 
covered for electron microscope analysis; preparation and 
evaluation method given, suitable for routine sampling. 


Eine Anlage zur Klimatisierung von Luftstroemen fuer 
Staubuntersuchungen, F.MAAK, T.GAST. Staub v 19 n 7 July 
1959 p 255-8. Installation for air conditioning of air streams 
for dust investigations; apparatus permits temperature con- 
trol within range from about 20 to 60 C with accuracy of 
plus or minus 0.05 C, and control of relative air moisture 
between 20 and 80% with accuracy of plus or minus 1.5%; 
regulator stability is discussed and diagrams are presented ; 
regulator has wide application. (English summary). 

Elektronenoptische Untersuchungen von Grubenstaeuben 
unter Verwendung von Membranfiltern, H.-W.SCHLIPKOE- 
TER, H.STEIGER, H.-F.ESSER, E.G.BECK. Staub v 19 n 9 
Sept 1 1959 p 320-2. Difficulties of microscopical analysis of 
fine dusts; description of transfer method of dust precipitated 
on membrane filters onto electronic microscope slides ; method 
has stood test with analysis of dustladen air both above and 
underground; examples. 


Fotometryczna metoda do analiz mineralogicznych drobnych 
pylow, J.JUDA, K.MEDENBACH. Archiwum Budowy Maszyn 
v 6 n 4 1959 p 577-94. Photometric method of mineralogical 
analyses of fine dusts; by choosing suitable optical system it 
is possible to determine metals contained in grain of dust; 
principle of new method consists in imbedding dust in im- 
mersion liquid whose dispersion curve dissects in interval of 
visible light, curve of ordinary wave of anisotropic mineral 
whose amount is to be determined. 


Korngroessenanalyse unter Verwendung des Spaltultramikro- 
skops, J.OLAF. Staub v 20 n 6 June 1960 p 180-3. Particle 
size analysis using high powered microscope; particle size 
and concentration of coal mine dusts measured by high 
powered microscope using optical principle of dark field il- 
Jumination; smallest measurable particle size found to be 
about 0.21.; method provides advantage of rapid measurements 
without prior sampling; disadvantage is necessity for photo- 
graphic record, and need to evaluate large series of measure- 
ments to achieve acceptable statistical average. 16 refs. 

Neue ueberarbeitete Auflage der “VDI-Richtlinien Feinheits- 
bestimmungen an technischen Stauben”, R.NAGEL. Staub v 
20 n 4 Apr 1960 p 109-12. New revised edition of “Regulations 
for particle size determination of industrial dusts” ; principal 
effect of Regulations is emphasis on establishment of minimum 
standards which will permit easier comparison between 
analyses performed by different laboratories; it is also stressed 
that calculations must be avoided whenever measured values 
are available; advantages by observing Regulations. 

Optics for Konimetry, E.C.ARNOTT, P.CHMARA, W.A. 
BARDSWICH. Can Min J v 81 n 10 Oct 1960 p 76-82. Tests 
on components of optical systems and assemblies of optical 
components; test conditions, preparations, and procedures ; 
effects of substitution of components and defects in assembly 
on konimeter specifications. 

Photometrische Auswertung von konimetrischen und anderen 
Staubproben, G.BROOMHEAD, J.R.HODKINSON, V.SIMONS. 
Staub v 20 n 5 May 1960 p 144-50. Photometric evaluation 
of konimetric and other dust samples; light-field micro- 
scopic images of konimeter samples of airborne dust evaluated 
by particle counting and light extinction; in tyndalloscope, 
light scattered per unit area of black and transparent particles 
appears in theoretically predicted ratio; narrow-angle ex- 
tinction measurements of selected samples offer best pos- 
sibility of surface/area determinations. 38 refs. 
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Re-Entrainment of Settled Dust, R.A.BAGNOLD. Int J Air 
Pollution v 2 n 4 June 1960 p 857-63. Owing to lack of 
understanding of nature and magnitude of cohesive forces be- 
tween fine particles quantitative knowledge is confined largely 
to entrainment of particles larger than 80u by steady parallel 
fluid flow; deposits of fine powders can however be readily 
dispersed by ballistic impacts of dust particles larger than 
100u, and locally by previous mechanical disturbances which 
hays caused sharp edges of deposit to protrude into wind 
stream. 


Single Tube Sedimentation Apparatus for Measurement of 
Particle Size Distribution, J.KOBAK, D.J.LOVERIDGE. J 
Sci Instruments v 37 n 8 Aug 1960 p 266-9. Simple and easy 
to attend equipment of ‘“‘liquid column with sediment ex- 
traction” type, which enables dilute suspensions, 0.05% solids 
concentration by volume, to be used; apparatus was originally 
designed for development work carried out on cyclone dust 
collectors and centrifugal separator. 


Untersuchung von Staubproben mit dem Phasenkontrast- 
mikroskop, insbesondere bei Verwendung von Membranfiltern, 
K.G.SCHMIDT, G.HEIDERMANNS. Staub v 19 n 12 Dee 1959 
p 413-16. Process for mineralogical determination of dust types 
on membrane filters using phase contrast microscope; dusts 
are evaluated without modifying aggregate condition; neces- 
sary table of figures given. 


Zur Methodik der Untersuchung staubfoermiger Proben 
mittels Differentialthermoanalyse, J.ASSCHEDLING. Staub v 
19 n 5 May 1959 p 161-7. Method of examining dust samples 
by means of differential thermoanalysis; result led to de- 
velopment of micro-measuring instrument; apparatus for 
measurements between room and fluid air temperature; po- 
tential applications are discussed; design for apparatus for 
temperature interval 170 to about 1000 C is presented. 
(English summary). 


Zusammensetzung und optische EHigenschaften des natuerli- 
chen atmosphaerischen Staubes, L.FOITZIK. Staub v 19 n 5 
May 1959 p 197-200. Composition and properties of natural 
atmospheric dust; survey of use of term ‘dust’? in meteoro- 
logy; optical characteristics of vapor or mist and their de- 
pendency on particle size distribution are examined by means 
of light dispersion. (English summary). 


Corrosive Properties. See Metals Corrosion. 

Measurement. Eine Methode zur Bestimmung von Staubkon- 
zentrationen bei Bestaeubungsversuchen, E.REIF. Staub v 19 
n 6 June 1959 p 227-8. Method of determining concentrations 
of dust deposits; dust concentrations obtained by Midget- 
Scrubber D21, with aid of light dispersion measurement in 
Leitz compensating photometer; method is time saving and 
suitable for concentration control, particularly for quartz in 
dusting chambers; method is not suitable for measuring dust 
underground. (English summary). 

Laufende Ueberwachung des Staubgehalts von Gasen mittels 
registrierender Geraete, E.FEIFEL. Staub v 19 n 5 May 1959 
p 139-48. Routine control of dust content of gases using 
measuring apparatus recording findings; present dust meas- 
uring methods are examined relative to their usefulness; ex- 
amination of contact-electrical measuring method, by which 
dust content can be continuously determined by measurement 
of current; apparatus operating on this principle is de- 
scribed and first results are presented. (English summary). 

Mesure de la teneur en silice dans les poussiéres de mines 
de houille, J.CHARBONNIER, L.LE BOUFFANT, S.DURIF. 
Revue de l’Industrie Minérale v 42 n 3 Mar 1960 p 340-8. 
Measurement of silica content in coal mines; comparison of 
methods of dust measurement; chemical method, method of 
differential thermal analysis, and X-ray diffraction. 

Staubmessungen in  Braunkohlenbrikettfabriken, E.RAM- 
MLER, R.BAUERFEIND. Staub v 19 n 5 May 1959 p 134-9. 
Dust measuring in lignite briquette plants; areas where dust 
quantities accumulate and possibilities for their removal; 
consideration of peculiarities in measuring technique for 
determination of degree of dust, which is examined according 
to type of precipitation, by series of measuring instances. 
(English summary). 


Staubmessverfahren, J.OLAF. Staub v 19 n 6 June 1959 
p 221-6. Dust measuring method; survey of measuring 
processes and methods outlined in literature; special con- 
sideration is given to problems arising in coal mining in- 
dustry; inclusion of measuring instruments, appliances and 
processes which are as yet little known. 166 refs. (English 
summary). 


Ueber die Staubmessung am Arbeitsplatz und ihre gewerbe- 
hygienische Beurteilung, A.WINKEL. Staub v 20 n 5 May 
1960 p 156-60. Measuring dust at work sites and assessing 
its industrial hygiene hazards; performing reproducible dust 
measurements under actual working conditions; HS _ koni- 
meter, thermal-precipitator, and gravimetric filter apparatus 
with microsorban filter; simple formula for determining 
silicosis hazard from particle count concentration and free 
silica content is provided; proposal for evaluating silicosis 
hazard by gravimetrically determined dust concentration. 13 
refs, 


344 THE ENGINEERING INDEX—1960 


DUST—Measurement—Continued 


Ueber eine neue Methode zur Staubmessung, A.WINKEL. 
Staub v 19 n 7 July 1959 p 253-5. New method for dust 
measurement; comparison of method, which uses soluble 
Microsorban-Filters, with conventional methods, indicates that 
its advantage is due to fact that it permits precipitation of 
large dust quantities without any material pressure rise on 
filters and makes them easily available for analysis. (English 
summary). 


Untersuchungen ueber die Vergleichbarkeit der Resultate 
verschiedener Staubmessmethoden, W.L.HARTMANN. Staub v 
19 n 10 Oct 1959 p 345-51. Results of various dust measuring 
methods compared; correlation found between various methods, 
for dusts with small portion of agglomerations; conformity 
found for average values of upper and lower limits of similar 
measuring ranges; for dusts with large agglomerations, con- 
version factors must be determined between measuring 
methods in each case, which apply only for condition con- 
cerned, 


Untersuchungen zur Messung der Photometrischen Staub- 
konzentration mit dem Konimeter, R.ROEBER. Staub v 20 
n 5 May 1960 p 150-5. Research on measuring photometric 
dust concentration with konimeter; after systematic investiga- 
tion of various principles applicable for evaluation of koni- 
meter samples, photometry by absorption measurement, after 
removal of adhered matter, is recommended as most suitable 
method; method permits measurement of physically defined 
‘“Dhotometrie dust concentration” which can also be evaluated 
with other apparatus for making fine dust measurements ; 
limitations of method, and effects of various interferences. 
12 refs. 


DUST COLLECTORS 


See also Air Pollution; Cement Plants—Dust Problems ; 
Coal Mines and Mining—Dust Problems; Filters; Flow of 
Fluids—Pipes; Flue Gases—Treatment; Foundries—Dust Con- 
trol; Iron and Steel Plants—Dust Problems; Ventilation. 


Ceramic Fibers for Filtering Dust From Hot Gases, L.J. 
KANE, G.E.CHIDESTER, C.C.SHALE. US Bur Mines—Report 
Investigations n 5672 1960 17 p. Aluminum silicate fiber is 
suitable for filtering dust from gases at 1800 F; effects of 
bulk density of filter, rate of gas flow, concentration of 
dust in filter, fiber diameter, depth of filter, and concentration 
of dust in feed gas on removal efficiency, pressure drop, and 
capacity of filter to hold dust; efficiency of high density 
filters increased with concentration of dust in filter. 

Correlation of Dust Scrubber Efficiency, K.T.SEMRAU. Air 
Pollution Control Assn—J v 10 n 3 June 1960 p 200-7. Recent 
investigations disclosed that power dissipated in hydraulic 
spray nozzles may be used as measure of efficiency; this 
method of correlation applied to literature data for variety 
of aerosols and scrubbing equipment; finding of earlier 
studies on relationship of efficiency and contacting power 
confirmed ; efficiency found to have little relation to scrubber 
design, but is dependent on properties of aerosol and on 
contacting power. 27 refs. 

Dust Collection Plant Has Unique Features. Gas World v 
150 n 3915 Aug 29 1959 p 110. Spa collector, which belongs 
to multi-cellular group of dry centrifugals and uses unique 
principle of selective particle acceleration has following 
advantages: collection of smaller particles, collector wear 
is eliminated, pressure drop and power consumption are low, 
and low erosion; device comprises standard elements housed 
within fabricated steel body with dust collecting hopper; 
number of elements is varied to meet requirements of each 
application; entrained particle separation is carried out in 
one operation within elements; efficiency. 

Dust Collector Review, D.G.STEPHAN. Modern Castings v 
88 n 1 July 1960 p 75-83. Selection criteria for dust and mist 
collection equipment; six general categories are discussed in 
terms of principles of operation, general descriptions, ad- 
vantages and limitations; table of approximate collector 
characteristics lists cost, smallest particle size collected, 
pressure drop and power requirement for each collector type. 

Entstaubung industrieller Gase in einem rotierenden Entstau- 
ber “Zirkulator”’, R.ANDRZEJEWSKI, K.MIKULA. Staub v 
19 n 5 May 1959 p 186-92. Dust collection of industrial gases 
in “Zirkulator,” circulating dust collector; operating prin- 
ciples; results of tests with models are described; examples 
show possibilities of using unit, and capacity of large scale 
plants for industries. (English summary). 

Grundlegende Untersuchungen zum Thermalpraezipitator, 
K.SCHMITT. Staub v 19 n 12 Dee 1959 p 416-21. Basie re- 
search on thermal precipitators; examination of aerosol 
particles in suspension condenser with temperature gradient; 
description of particle movement in temperature field is 
possible only when particles are large on small in free course 
length of gas; necessary formulas given; results obtained 
applied to thermal precipitator. 

How to Design Dust Control Systems, W.O.VEDDER. Air 
Eng v 1on 7 Oct 1959 p 24-7, 49, 51. Factors governing 
design, application and operation of exhaust hoods, piping, 
dust collectors, centrifugal, wet precipitator and cloth bag 
filters, and blower units; tabulation of recommended veloci- 
ties for exhaust systems conveying dry dust. 


Electric. Choosing Your 
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Laboratory Wind Tunnel and Model Studies to Improve Gas 
Velocity Distribution in Cottrell Precipitators, W.T.SPROULL. 
Air Pollution Control Assn—J y 10 n 4 Aug 1960 p 307-13. 
Conclusions of investigation which are applicable to most 
systems indicate that properly designed turning vanes pre- 
serve distribution of gas velocities where stream goes around 
bend or diverges in one plane; uniform restriction of flow 
by means of perforated plate can improve poor gas velocity 
distribution; other devices for improving performance are 
described and discussed; sketches and diagrams. 


Methods of Dust and Fume Disposal, W.A.DARRAH. Indus 
Heating v 27 n 1 Jan 1960 p 70, 72, 74, 76, 78, 80, 82. Review 
of several methods correct choice of which depends on nature 
of dust and fume, its concentration, its value when recovered 
and other factors; electrical method, checker fume disposal, 
and catalyst fume disposal; advantage of electrostatic pre- 
cipitator; data needed to determine requirements for fume 
disposal unit are given. 


New Advances in Fly-Ash Control, H.B.ALFORD. Com- 
bustion v 32 n 1 July 1960 p 45-9. Air pollution is one of 
today’s most challenging problems in steam generating plants 
using pulverized coal-fired boilers, and grows more active as 
boiler combustion efficiencies advance; electrostatic precipita- 
tion of fly ash is continually being improved to meet this 
challenge; new precipitator designs are discussed. 


Some Dust Control Measures at Nine Elms, J.H.MURPHY. 
Gas World (Gas Showroom Sec) v 151 n 3937 Jan 30 1960 
p 221-3. Design, construction and operating features of 
Solivore washer comprising cylindrical tower 10 ft high, 
5 ft in diam having radial horizontal inlet near base with 
similar outlet diametrically opposite, and inlet compartment 
for saturating incoming dirty air, and outlet compartment ; 
exhausting fan handles 9000 cu ft of air/min against back 
pressure of 7 in. w.g.; motor is of 22 hp rating; features are 
lower hp requirements and no visible discharge to atmosphere. 


Staub und Entstaubung in der Aufbereitungstechnik, H. 
KOHN. Aufbereitungs-Technik v 1 n 7 July 1960 p 299-310. 
Dust and dust removal in processing technology; within shops 
and plants dust can be suppressed by suction boxes or casings ; 
separation of dust in air is accomplished by cyclones, fabric 
filters, and by wet dust removal; functions, costs and efficien- 
cies of these installations. 


Ueber die Wirtschaftlichkeit von Gichtgas reinigungsanla- 
gen, E.WEBER. Staub v 20 n 3 Mar 1960 p 72-5. Economy 
of furnace gas purification methods; economic efficiency of 
fine dust precipitators used mainly for blast furnace purifica- 
tion; methods of dust collection and types of precipitators 
are compared; dry gas cleaning and electric wet cleaning 
methods have similar operating costs; selection is dependent 
on loge conditions; at present, disintegrator is less favorable 
method. 


Ulavlivanie vzveshennykh chastits pri protekanii izotermi- 
cheskogo potoka cherez puchok trub, pokrytykh plenkoi 
vyazkoi zhidkosti, Yu.L.MARSHAK, V.E.MASLOV. Teploe- 
nergetika v 6 n 12 Dee 1959 p 55-62. Recovery of suspended 
particles from isothermal flow passing through bundle of 
pipes covered with film of viscous liquid; experimental study 
of effect of bundle design, speed of flow, and size of particles 
upon process of dust recovery; recommendations concerning 
application of cinder collecting bundles in furnace installa- 
tions. 


Vergleichende Untersuchungen an Zyklonentstaubern, G. 
MICZEK. Staub v 20 n 1 Jan 1960 p 9-18. Comparison of four 
cyclone dust collectors; information on dust removal by 
centrifugal force; construction and testing methods of cyclones 
described ; results of measurements of degree of precipitation 
under varying pressure losses indicate satisfactory agreement. 


W.C.Holmes Produces New Dust Collector. Gas J v 300 n 
5018 Noy 4 1959 p 230. Operation of collector comprising 
assembly of cyclone cells, number of which is proportional to 
gas volume to be cleaned; each cell has two concentric tubes, 
outer dirty gas cylinder with stationary impeller at inlet and 
inner clean gas tube passing up through center of impeller: 
individual cells are supported in sheet steel grid enclosed 
in rectangular steel casing, lower half serving as dust bunker; 
device has higher efficiency than RM type and is applicable 
where large gas volumes occur. 


Zur Frage der Vorausberechenbarkeit von Gesamtabscheide- 
graden mechanischer Entstauber, W.SOLBAGH. Staub v 20 n 
4 Apr 1960 p 118-17. Predicting degree of total discharge of 
mechanical precipitator; degree of precipitation achieved in 
cyclones depends on peculiarity of individual dust-gas suspen- 
sions; whenever true particle size of dust in suspension in 
gas stream cannot be measured directly, recourse must be 
taken to approximation methods for calculation of degree of 
precipitation; small scale pilot testing provides exact data. 


Electrostatic Precipitator, E.P. 
STASTNY. Power v 104 n 1 Jan 1960 p 61-4. Survey of 
variables to be considered in selection of equipment for dust 
collection and gas cleaning efficiency; size factor, vacuum 
tube rectifiers, solid state rectifiers, gas composition and 
temperature, gas pressure, fuel analysis, dust particle size 
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range, and ductwork design are aspects related to equipment 
selection; photographs and graphical data. 


Clear Oil Mist Electrostatically, E.C.LIKEBRECHT. Mill & 
Factory v 66 n 2 Feb 1960 p 90-2. Electrostatic air cleaners 
are widely used for removing oil mist generated by lubricants 
used in high speed metalworking machines; have 90% effi- 
ciency, compared to 14% by mechanical methods; compact 
units are available handling 600 or 1200 cfm; types of oil 
mixtures which can be handled, and maintenance practices 
described. 


Current-Voltage Relationships in Negative Pulsed Corona, 
J.B.THOMAS, T.R.WILLIAMS. AIEE—Trans v 79 pt 1 (Com- 
munication & Electronics) n 48 May 1960 p 136-9. How, with 
negative pulse energization, it is possible to obtain corona 
losses of same order as for d-c case; pulse energization is 
shown to permit selection of wide range of current-voltage 
characteristics for given corona cell electrode structure; 
characteristics can be changed by varying pulse length, pulse 
repetition rate, and load capacitance. Paper 60-102. 


Design and Performance Characteristics of High-Velocity, 
High-Efficiency Air Cleaning Precipitators, H.J.WHITE, W.H. 
COLE. Air Pollution Control Assn—J v 10 n 38 June 1960 
p 239-45. Development of high performance electrostatic air 
cleaning precipitator to operate at face air velocities in range 
of 25-100 fps; design and performance requirements include 
removal of submicron airborne dispersoids at efficiencies up 
to 99.8%; description of experimental work, and correlation 
with theoretical design calculations. 


Discharge Electrodes and Electrostatic Precipitators, J.S. 
LAGARIAS. Air Pollution Control Assn—J v 10 n 4 Aug 1960 
p 271-4. Discharge electrodes are made in many shapes and 
of different materials depending upon application involved; 
factors which must be considered include type of dust, operat- 
ing temperature, corrosion, and ozone generation; efficiency 
of precipitator is shown to depend on total power input and 
is especially sensitive to discharge current; laboratory and 
field data verify use of barbed discharge electrodes to improve 
precipitator efficiency. 


Electrostatic Precipitators, H.J. WHITE, W.A.BAXTER, Jr. 
Mech Eng v 82 n 5 May 1960 p 54-6. Importance of collecting 
electrode design to overall precipitator performance analyzed; 
development of greatly improved collecting plates ; performance 
criteria evaluated include electrical characteristics, aerody- 
namie properties, precipitation rate, rapping requirements, 
weight, and cost; new plate has been successfully applied to 
fly ash, cement, powdered catalyst, gypsum and alumina dust, 
paper mill, oxygen converter, and open hearth fume. Paper 
59-A-279. 

Fragen der elektrischen Gasreinigung, J.PARPART. Zement- 
Kalk-Gips v 12 n 11 Nov 1959 p 505-9. Problems of electrical 
purification of gases; design of electrical dust precipitation 
plants; in existing installations rate of flow of gas and filter 
area are fixed values, but dust extracting efficiency can be 
improved by: providing small amount of infiltrated air for 
reducing gas velocity, uniform loading of area of plates by 
employing perforated walls, proper rapping for cleaning wires 
and plates, automatic maintaining of voltage, and uniform 
operation of kiln. 

Heavy Load Efficiency with New Air Filter. S African 
Min & Eng J v 71 n 3517 July 1 1960 p 25. New electro- 
static air filter built by Collection Industries Ltd, at Johannes- 
burg is designed to give high efficiency in heavy dust collec- 
tion duties; dust particles are positively charged by ionizing 
elements of fine tungsten wire and these impinge on tubes of 
opposite polarity spaced between; results of dust count tests 
performed using blue asbestos, mica, cement and magnetite. 


La purification électrique des gaz, M.PAUTHENIER. Revue 
Générale de |’Electricité v 69 n 3 Mar 1960 p 175-84. Electric 
cleaning of gases; counter emission as fundamental problem 
of electric filters; origin and behavior of counter emission 
in certain types of electric precipitators; equations for case 
of uniform deposit of dust on collecting electrode. 20 refs. 

Potentials in D-C Corona Fields, G.W.PENNEY, R.E. 
MATICK. AIEE—Trans vy 79 pt 1 (Communication & Elec- 
tronics) n 48 May 1960 p 91-9. Probe method for measuring 
potentials in d-e corona fields which are uniform for short 
distance in one direction; potential measurement as function 
of position in corona field produced by row of wires between 
parallel grounded planes; method for calculating potential 
distribution when no space charge is present in geometry con- 
sisting of wires between parallel planes; pertinence to electric 
precipitator performance. Paper 60-33. 

Sparkover as influenced by Surface Conditions in D-C 
Corona, G.W.PENNEY, S.E.CRAIG. AIEE—Trans v 79 pt 
1 (Communication & Electronics) n 48 May 1960 p 112-18. 


Effect of dust on electrode surfaces, reducing sparkover 
voltage in precipitator; apparatus for and results of re- 
sistivity tests; association of flares with sparkover. Paper 


60-103. 


Theory for Space-Charge-Limited Currents with Application 
to Electrical Precipitation, P.COOPERMAN. AIEE—Trans 
vy 79 pt 1 (Communication & Electronics) n 47 Mar 1960 p 
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DUST COLLECTORS—Continued 


47-50. New Method for calculation of electric parameters of 
space-charge-limited currents in gases; application of method 
to coaxial cylinder and duct geometry. Paper 60-2. 


DUST CONTROL AND PROTECTION. See Air Conditioning— 
Industrial Plants; Air Pollution; Cement Plants—Dust Prob- 
lems; Coal Dust; Coal Mines and Mining—Dust Problems; 
Coke Plants—Quenching Towers; Dust; Dust Collectors; 
Foundries—Dust Control; Gas Purification; Iron and Steel 
Plants—Dust Problems; Mines and Mining—Dust Problems ; 
Occupational Diseases—Pulmonary; Paper and Pulp Mills— 
Dust Control; Soot Blowers. 


DUST DISEASES. See Occupational Diseases. 


DUST ELIMINATION. See cross references under Dust Con- 
trol and Protection. 


DUST EXPLOSIONS. See Explosions. 

DUST FILTERS. See Dust Collectors; Filters. 

DUST PRECIPITATORS. See Dust Collectors; Gas Purification. 
DWELLINGS. See Apartment Houses; Buildings ; Houses. 
DYES AND DYEING 


See also Aluminum and Alloys—Anodic Oxidation; Carpet 
Manufacture; Color; Luminescence and Luminescent Ma- 
terials; Textile Finishing. 


Basic Chemistry of Dyes and Dyeing—6, 7, W.POSTMAN. 
Textile World v 109 n 8, 9 Aug 1959 p 85, 88-9, Sept p 153, 
155, 157, 159. Aug: Principal types of vat dyes, soluble 
variations, and basic application methods. Sept: Three princi- 
pal groups of ingrain dyes; pigment colors; solvent soluble 
dyes ; fluorescent brighteners; developing and reducing agents. 
Pts 1-5 indexed in Engineering Index 1959 p 337. 


Chemistry of Aminonaphthoquinones, E.MERIAN. Am Dye- 
stuff Reporter v 48 n 20 Oct 5 1959 p 31-42. Survey of dyes 
which are related to anthraquinone series, and have been em- 
ployed in past 60 yr as mordant, acid and disperse dyes; 
tables show formations of derivatives, acid dyes, condensa- 
tion and amination products of naphtharazins, aryl deriva- 
tives of naphtharazin intermediates, and halogenated naphtho- 
quinoneimides and condensation products. 43 patent and other 
refs. 


Development of Standfast Patent Continuous Molten Metal 
Vat Dyeing Processes, ALOGDEN. Am Dyestuff Reporter v 49 
n 13 June 27 1960 p 32-7. Processes were devised at Standfast 
Dyers & Printers Ltd, Lancaster, England, and are used for 
eotton, yarn and linen woven piece goods, cotton and rayon 
yarns and narrow fabrics; information is given on primary 
form in which dye liquor in leuco state floats on surface of 
molten metal, changing shades, pad wet develop dyeing of 
cloth, yarn and narrow fabric dyeing. 


Dyeing Mechanisms and Molecular Shape, H.ZOLLINGER. 
Am Dyestuff Reporter v 49 n 5 Mar 7 1960 p 29-36. Examples 
show relevance of shape of molecules to processes of textile 
chemistry in which they are involved; three problems were 
selected to demonstrate possibilities and limitations of research 
in field, and to clarify basis of certain phenomena found in 
textile wet processing; problems are steric influences on fast- 
ness of dyeings, causes of substantivity, and uptake mechanism 
of reactive dyes. 23 refs. 


Electrolytic Tank for Investigation of Fluid Flow Patterns 
in Yarn Packages, M.J.DENTON. Textile Inst—J v 50 n 9 
Sept 1959 (Trans Sec) p T521-7. Use of analogue method to 
obtain flow pattern inside two typical packages used in yarn 
dyeing; these are cheeses wound on compressible springs, and 
cheeses or cones wound on incompressible holders; it is sug- 
gested that method can obviously be applied to wound pack- 
ages of any shape, and electrical analogue constructed for 
complicated shapes, where mathematical solution would be- 
come very difficult and tedious. 


Monforts Reactor—New Continuous Dyeing Machine, J.C. 
ROEHL. Am Dyestuff Reporter v 49 n 10 May 16 1960 p 71-3, 
82. Machine developed in West Germany incorporates closed 
steam circuit; principle involves continuous passage for fabric 
through special entrance pad to steam heated jacketed drum 
surrounded by endless blanket which hermetically seals fabric 
on drum; continuously operated washing, drying and heating 
mechanism is provided; moisture within fabric is generated 
into steam pressure atmosphere surrounding fabric during 
its passage around cylinder. 

Twelve Million Yards of Natural and Man-Made Fibers 
Dyed on Swedish Pad-Roll Dyeing Machine, R.M.LESH. Am 
Dyestuff Reporter v 49 n 9 May 2 1960 p 29-32. Experience 
at Northern Dyeing Corp, Washington, NJ; machine con- 
sists of temperature controlled storage tank system for feed- 
ing pad tank, infrared zone of 18 quartz tubes, and her- 
metically sealed batching chamber; various types of dyes are 
suitable, but must be carefully selected with respect to dye 
solubility or dispersibility; table shows comparative studies 
of cross sections for 18 fabrics. 

Color Fastness. See also Cotton Fabrics—Finishing; Dyes and 
Dyeing—Synthetic Fibers. 

Correlation Between Colorfastness and Structure of Anthra- 

quinone Blue Disperse Dyes, V.S.SALVIN, R.A.WALKER. 
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DYES AND DYEING—Color Fastness—Continued 


Textile Research J v 30 n 5 May 1960 p 381-8. Correlation is 
established between structure of these dyes for cellulose 
acetate, cellulose triacetate, and polyester fibers and eolor- 
fastness they exhibit to atmospheric agents responsible for gas 
and ozone fading and to action of light. 


Development of New Test Method for Colorfastness to Dry- 
cleaning, A.E.JJOHNSON. Am Dyestuff Reporter v 49 n 8 
Apr 18 1960 p 49-51. Work of Am Assn Textile Chemists & 
Colorists committee since approval of AATCC Tentative 
Method 85-1957, and draft of proposed new test 85-1960. 


Fastness of Coloured Fabries to Light, A.J.HALL. Textile 
Recorder v 77 n 925 Apr 1960 p 49-51, 56, 58. Review of 
recent research; peculiarity of dye change during exposure 
in different parts of world; importance of humidity; effect 
of sunlight; test of oxidation; oxygen and moisture; influence 
of chemical reactivity; cation-active surface active agents; 
carriers in dyeing of Terylene. 


Incorporation of Ultraviolet Absorbers in Textiles, D.J. 
DELANO. Am Dyestuff Reporter v 49 n 15 July 25 1960 p 
30-1. Trials with incorporation of various absorbers in pig- 
ment printing and in aftertreatment of piece dyed fabrics; 
it was concluded that it is possible to impart improved light 
fastness to dyes and pigments by use of ultraviolet absorbers, 
but that further work should be done to find absorber that is 
colorless. 


Cotton. See also Cotton Fabrics—Finishing; Dyes and Dyeing 
—Mixed Fibers. 


Dyeing with Direct Dyes—Effect of Various Salts. Am 
Dyestuff Reporter v 48 n 21 Oct 19 1959 p 51-6. Effects of 
chlorides of magnesium, calcium, barium, lead, aluminum and 
tin on dyeing behavior of nine dyes when applied to cotton 
cloth at pH of 8; it is concluded that, apparently, results are 
determined by both nature of dye and added salt as well as 
other factors not yet determined. 


Study of Relationship Between Dye Absorption and Cotton 
Fiber Properties at Equilibrium, P.N.PAL, R.M.ESTEVE, Jr. 
Textile Research J v 29 n 10 Oct 1959 p 811-15. Relation was 
studied for nine samples with range of fiber properties, and 
absorption considered for both mercerized and unmercerized 
samples; relationship was found between dye absorption at 
equilibrium and Micronaire and maturity of American Upland 
type cotton; linear relationship was found between maturity 
and dye absorption at equilibrium; barium hydroxide absorp- 
tion also was determined, with similar results. 


Why Use Static Pressure in Drying Yarn Packages? R.P. 
CRAIG. Am Dyestuff Reporter v 48 n 20 Oct 5 1959 p 50. 
Information on results that are obtained for cotton packages 
with oven and port drying, and with pressure-extractor and 
semi-rapid dryers. 


Knit Fabrics. See Hosiery Manufacture. 
Light Fastness. See Dyes and Dyeing—Color Fastness. 
Mixed Fibers. See also Dyes and Dyeing—Wool. 


Dyeing Blends of Dacron Polyester Fiber and Cotton by 
Du Pont Thermosol Process, J.J.IANNARONE, W.J. 
WYGAND. Am Dyestuff Reporter v 49 n 3 Feb 8 1960 p 50-4. 
Process is continuous method of dyeing whereby dye fixation 
and penetration are accomplished with dry heat; it is par- 
ticularly effective in application of disperse dyes to Dacror 
polyester fiber and its blends with cellulosic fibers; procedure, 
based on mill trials, are suggested for various dyeings; process 
may also be used for rayon with Dacron 64. 


Dyeing of Acrilan 16 and Acrilan 16/Acrilan Blends, T.E. 
CROXSON. Am Dyestuff Reporter v 49 n 9 May 2 1960 p 
87-41. Information on preparation and bleaching, and on 
methods for using disperse and basic dyes; although Acrilan 
16 has basie physical properties that are very similar to older, 
better known Acrilan acrylic fiber, dyeing properties are 
very dissimilar. 


How to Dye Dacron-Wool Piece Goods, C.T.WORTHEN. 
Modern Textiles v 41 n 4 Apr 1960 p 30, 382. Recommenda- 
tions on procedures for beck dyeing and pressure dyeing, and 
on selection of wool dyestuffs. 


Recent Advances in Technology of Dyeing Blends Contain- 
ing Dacron Polyester Fiber, P.L.MEUNIER, R.J.THOMAS, 
J.C.HOSCHEIT. Am Dyestuff Reporter v 49 n 5 Mar 7 1960 
p 40-5. Piece dyeing of blends containing Dacron 54 and 
new Dacron 64 with wool, rayon and Orlon; emphasis is on 
improved methods of dyeing and effects of dyeing rate and 
temperature, carrier selection and choice of dyes on quality 
and cost; dyeing of Dacron in stock, top, tow and blended 
yarn form is also described, and effect of preheat setting on 
dyeability of typical disperse dyes shown. 


Techniques for Union Dyeing Blends of Zefran and Cotton 
with Vat Dyes, R.L.BURGESS. Am Dyestuff Reporter v 48 n 
24 Nov 30 1959 p 19-23. It is reported that blends of Zefran 
and cotton can be package, jig, and continuously dyed with 
vat colors using one-step, one-bath procedures similar to 
100% cotton; methods and formulations applicable to yarn 
or fabric are described. 


DYES AND DYEING—Continued 
Rayon. See Dyes and Dyeing—Mixed Fibers; Dyes and Dyeing 


—Synthetie Fibers. 


Synthetic Fibers. See also Dyes and Dyeing—Color Fastness ; 


Dyes and Dyeing—Mixed Fibers. 

Cake Dyeing with Reactive Dyes, T.FLANAGAN. Man-Made 
Textiles v 37 n 492, 430 Mar 1960 p 67-9, Apr p 57-8. In- 
vestigation of use of Procion, Cibracon, and Remazol dyes 
for dyeing of viscose rayon cakes; factors affecting dyeing 
properties of each class are examined separately, and in- 
formation is given on results obtained with different colors 
and on processing conditions. 

Dyeing All Acrylics, A-ALDRIDGE, P.U.JORDAN. Man- 
Made Textiles v 37 n 433, 434 July 1960 p 59-60, Aug p 53-4. 
Dyestuff and methods for dyeing acrylic fibers alone, and in 
blends with natural fibers. 


Dyeing and Finishing Special Blends of Arnel with Acrylics 
and Arnel with Cotton in Cireular Knit Application, R.E. 
LACY, J.A.DAYVAULT. Am Dyestuff Reporter v 49 n 3, 4, 
5 Feb 8 1960 p 45-9, Feb 22 p 45-7, Mar 7 p 87-9. Development 
of one-bath process for dyeing union shades on Arnel-Orlon 
blends; dyehouse processing of Arnel-Orlon tubular knit 
fabrics; principles used in dyeing Arnel-Acrilan blends; dye- 
ing and finishing Arnel-cotton tubular knit fabrics; suitable 
dyes are recommended. 


Dyeing Dacron by Emulsions of Solvent Solutions of Dyes, 
R.J.PEIRENT, J.CASEY, G.DADOLY. Am Dyestuff Reporter 
v 49 n 3 Feb 8 1960 p 41-4. Water emulsion system contain- 
ing disperse dye, dissolved in toluene as internal phase, is 
shown to be very effective for Dacron 54; with five dyes 
studied, emulsion system produced from 1.3 to four times 
more dye on fiber than pressure dyeing at 250 F in water. 


Dyeing of Polyester Fibres with Disperse Dyes, D.PATTER- 
SON, R.P.SHELDON. Faraday Soc—Trans v 55 n 439 pt 7 
July 1959 p 1254-64. Detailed study of polyethylene terephtha- 
late fiber -+ water -+ pure disperse dye was carried out to 
investigate kinetics of dyeing process; measurements made of 
solubilities of dye in water and fiber, and of desorption rates 
from dyed fibers; heats of dyeing, diffusion coefficients and 
activation energies were derived; mechanism of dyeing is 
postulated as dissolutions of dye molecules in water followed 
by diffusion of single dye molecules inside fiber structure. 


Dyeing of Vinal Staple, W.H.HINDLE. Am Dyestuff Re- 
porter v 49 n 13 June 27 1960 p P463-5. Data for Vinal staple, 
as marketed by Air Reduction Co, and manufactured by spin- 
ning aqueous solution of polyvinyl alcohol into sodium sul- 
phate solution; processing and finishing information is given; 
results with direct, sulphur, vat, naphthol, disperse and 
neutral metal complex are indicated; dyeing methods are 
conventional and in no case can pressure dyeing be attempted 
without degradation of fiber properties; of carriers, only 
phenol and cresol have shown minor advantage. 


How to Color Polyester Fiber, F.F.JACOBS. Modern Tex- 
tiles v 41 n 8 Mar 1960 p 82, 84. Suggestions for getting 
better results when dyeing polyesters, including blends; for 
best results precleaning is necessary; carriers or dyeing at 
higher than boiling temperature may be used to increase rate 
of fixation or diffusion; some recommendations applying to 
various dyestuffs and pigments are made. 


I-T Process for Applying Cationic Dyes to Acrylic Fibers, 
J.A.LEDDY. Am Dyestuff Reporter v 49 n 8 Apr 18 1960 
p 57-68. Approach developed at J.R.Geigy Co, Switzerland; 
“T” stands for Irgasol DA, anionic agent which forms com- 
plexes with cationic dyestuffs, and ‘“T’”’ for Tinegal NA, non- 
ionic agent which has no appreciable effect on rate of draw- 
ing, but is helpful in keeping cationic-anioniec complexes in 
state of colloidal dispersion; colorful chart shows comparisons 
of I.T. and cationic retarding method for different shades; 
dyes for Orlon 42 in blends are recommended. 


New Development in Dyeing and Printing Polyester Fibers, 
D.MARIAN. Am Dyestuff Reporter v 49 n 11 May 30 1960 p 
37-40. Original range of dyestuffs, known as Esterophiles, are 
manufactured by Gangneux and Kopp of CFMC-Francolor ; 
they may be used either at high temperatures or in normal 
conditions with aid of carriers, offer advantages in outstanding 
lightfastness, brightness and fastness to sublimation; chemi- 
cal constitution ; examples of industrial applications in dyeing, 
direct and vigoreux printing; use in combination with other 
dyestuffs on union goods. 


Orlon Cantrece—Du Pont’s Newest Sweater Fiber Ai ies 
PRATT. Am Dyestuff Reporter v 49 n 6 Mar 21 1960 D ee 
Orlon Cantrece is produced as 200 denier, 80 filament semidull 
yarn, contains 0.3 turns per in. of producer twist; breaking 
tenacity is 8 g/denier, breaking elongation 16%;  boil-off 
shrinkage averages about 6%; effect of texturing is noted ; 
emphasis is one piece and package dyeing for which com. 
plete sequences are given. 


Physical State of Direct Dyes in Viscose and its Influence 
on Lightfastness—1, 2, L.WEISSBEIN, G.E.COVEN. Textile 
Research J v 30 n 1 Jan 1960 p 658-66. Pt 1: Method of 
examining physical state of direct dyes in viscose; examina- 
tion of dyed ultrathin films in electron microscope, and light- 


Wool. 
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DYES AND DYEING—Continued 


fastness measurements on corresponding rayon dyeings. Pt 2: 


Relation between physical state of direct dyes in viscose and 
lightfastness. 


Recent Advances in Pressure Beam Dyeing of Synthetic 
Fabrics, W.J.NEWCOMB, G.C.WARD. Am Dyestuff Reporter 
v 49 n 3 Feb 8 1960 p 55-8; see also Modern Textiles v 41 
n 5 May 1960 p 48, 50, 52. Mechanical advances in machines 
include automatic heating and cooling, automatic pressure 
and flow control, automatic static pressure chamber, closed 
pressurized expansion tank, running wash systems and auto- 
matic beam revolving device; methods are given for processing 
standard fabrics, including those of blends of synthetic and 
natural fibers. 


Some Theoretical Considerations of Dyeing of Cellulose 
Acetate with Disperse Dyes, H.J.WHITE, Jr. Textile Research 
J v 30 n 5 May 1960 p 329-88. Two models for dyeing process 
are developed provisionally, one based on mixing of polymer 
segments with absorbed molecules, other on absorption onto 
pe within fiber; former is rejected as unsatisfactory. 30 
refs. 


See also Dyes and Dyeing—Mixed Fibers. 


For Level Wool Dyeing Follow These Pre-dyeing Steps, 
C.H.A.SCHMITT. Modern Textiles v 41 n 6, 7 June 1960 
p 31-2, July p 32, 34, 66. June: Effects of poor spinning 
and weaving; slashing or warp sizing; crabbing, carbonizing, 
and neutralizing; fulling; scouring of piece goods; continu- 
ous washing; scheduling of wet finishing. July: Dissolving 
dyestuffs; use of sequestering agents; choice of dyestuffs ; 
effect of heat on shade; effect of uneven extraction. 


Large-Package Dyeing Cuts Costs for Homestead Mills. 
Textile World v 109 n 12 Dee 1959 p 98-9. Mill at W.Swanzey, 
NH, is obtaining good results from system that handles 
21%4-lb packages, cuts down waste in dyeing of small lots, 
and saves time and money on larger runs; plant spins and 
weaves woolen fabrics, and also yarns made of Orlon-wool 
and nylon-wool blends; yarns are spun in variety of weights 
from % to 41% run and from them are produced range of 


EAR PROTECTORS 


Value of Ear Defenders for Mental Work During Inter- 
mittent Noise, M.M.WOODHEAD. Acoustical Soe America— 
J v 32 n 6 June 1960 p 682-4. Experiments to determine 
whether ear defenders have real value for mental work in 
noise bursts at low and at high frequencies at about 110 db 
for 1 sec; performance was better with defenders than with- 
out, particularly for HF. 


Variation in Ear Protector Attenuation as Measured by 
Different Methods, L.WEINREB, M.L.TOUGER. Acoustical 
Soe America—J v 32 n 2 Feb 1960 p 245-9. Attenuation meas- 
urements of four types of ear protective devices; threshold 
shift measurements yielded higher values of attenuation than 
either loudness balance or microphone method, but results 
varied with frequency for various types of protectors. 


EARTH 


See also Geochemistry; Geology; Geophysics; Physics. 


Expanding Earth with Loss of Gravitational Potential 
Energy, A.E.BECK. Nature (Lond) v 185 n 4714 Mar 5 1960 
p 677-8. Possibility of non-uniform earth expanding and 
losing gravitational potential energy at same time has been 
studied. 


Temperatures Within Earth’s Core, J.A.JACOBS. Nature 
(Lond) v 185 n 4712 Feb 20 1960 p 521-2. Some thermal cal- 
culations from which it would appear that inner core is 
solid, barring fortuity in obtained results; how such core 
could arise on hypothesis of cold origin for Earth, with melt- 
ing progressing inwards from core-mantle boundary as tem- 
perature of interior increased. 


Magnetism. See also Cosmic Rays; Geophysics—Magnetiec ; Mag- 
netic Fields; Meteorology; Radio Waves—Propagation. 


Absolute Zenith Intensity of [0 1] 5577 at College, Alaska, 
F.E.ROACH, M.H.REES. J Geophysical Research v 65 n 5 
May 1960 p 1489-93. Total of 3968 individual readings was ob- 
tained; median intensity is 2.40 kilo Rayleighs; 80% of ob- 
servations are included within range from 0.74 to 11.5 kR; 
general increase of 6577 intensity occurs with increasing 
geomagnetic activity. 


Comparative Study of Absolute Zenith Intensities of [0 1] 
5577, F.E.ROACH, J.W.McCAULLEY, E.MAROVICH, C.M. 
PURDY. J Geophysical Research v 65 n 5 May 1960 p 
1508-11. Statistical distribution of intensities is compared for 
four locations at north geomagnetic latitudes 49°, 53 ,, 65 : 
and 88°; distributions are similar in nature at all stations ; 
evidence is presented for and against single excitation mecha- 
nism for both auroral 5577 and airglow 5577. 


DYES AND DYEING—Continued 


woolens in plaids, tweeds, heather mixtures, and solid color 
fabrics. 


Recent Developments in Wool Dyeing, W.BEAL. Textile 
Recorder v 77 n 922 Jan 1960 p 58-9, 62. Advantages and 
drawbacks of continuous dyeing; alternative approaches, con- 
trol, and process cost in solvent assistant dyeing; acid dyeing 
techniques; note on dyeing under acid conditions with Polar 
type dyes. 


Solvent-Assisted Dyeing of Wool, M.KARRHOLM. Chalmers 
Tekniska Hogskola—Avhandling (Chalmers Inst Technology— 
Paper)—Thesis n 23 1960 90 p. It was found that processing 
at 95 C for 5 min is superior to dyeing at 70 C for 40 min, 
higher degree of dye penetration and slightly better fastness 
properties being obtained; various alcohols and one amine 
were used in investigation. 36 refs. 


DYESTUFFS. See Dyes and Dyeing. 


DYNAMICS. See Disks; Elasticity; Hydrodynamics; Mag- 
netohydrodynamics; Mechanics; Physics; Shock Waves; Ther- 
modynamics; Vibrations. 


DYNAMITE. See Blasting; Explosives. 
DYNAMITRON. See Accelerators. 
DYNAMOMETERS 


See also Automobiles—Testing ; Automotive Fuels—Testing ; 
Coal Mines and Mining—Rock Pressure; Electric Control; 
Metals Cutting—Force Measurement; Wind Tunnels. 


Method of Measuring Angular Deflexion in Dynamometer, 
M.AXSON, J.M.MAGARSHACK. J Sci Instruments v 37 n 3 
Mar 1960 p 81-4. Two systems for producing unidirectional 
Square-wave current pulses with mark-to-space ratio pro- 
portional to deflection of spring system in dynamometer; 
pulses are fed to moving-coil meter which has sufficiently slow 
response to read mean current; reading is then proportional 
to deflection. 


DYNAMOS. See Earth—Magnetism. 
DYSPROSIUM. See Rare Earths. 


EARTH—Continued 


Correlated Micropulsations at Magnetic Sudden Commence- 
ments, W.K.BERTHOLD, A.K.HARRIS, H.J.HOPE. J Geo- 
physical Research v 65 n 2 Feb 1960 p 613-18. By use of very 
large loops of wire, nearly simultaneous micropulsations were 
recorded in Arizona and New Jersey during initial phase of 
magnetic storm; evaluation of two records show time differ- 
ence in arrival of common signals of 2-3 sec; similar differ- 
ence was observed for sudden commencement itself. 


Daily Normals of International Magnetic Character Figure, 
Ci. R.SHAPIRO, F.W.WARD, Jr. J Geophysical Research v 65 
n 1 Jan 1960 p 115-17. Daily normals (averages) of Ci have 
been computed for each day of the year using ‘final’ Ci 
figures for 72 yr period 1884-1955; significance of departures 
of daily averages from smoothed continuum is discussed; ob- 
served departures can be attributed to random sampling 
fluctuations. 


Directional Observations of 5 Ke/s Radiation from Earth’s 
Outer Atmosphere, G.R.A.ELLIS. J Geophysical Research v 
65 n 3 Mar 1960 p 839-48. Low-frequency radio noise bursts 
associated with geomagnetic disturbances observed with net- 
work of direction finding receivers in southeastern Australia 
during Sept and Oct 1959. 


Distribution of Trapped Radiation in Geomagnetic Field, 
S.YOSHIDA, G.H.LUDWIG, J.A.Van ALLEN. J Geophysical 
Research v 65 n 3 Mar 1960 p 807-13. Dependence of altitude 
on geomagnetically trapped radiation measured by Explorer 
I is given for number of geographic locations; all intensity 
data in vicinity of magnetic dip equator and over full range 
of longitude and of altitude can be represented satisfactorily 
by single function of scalar magnetic field intensity. 


Equilibrium Stability of System of Disk Dynamos, N.R. 
LEBOVITZ. Cambridge Philosophical Soc—Proc v 56 pt 2 
Apr 1960 p 154-73. Stability of equilibrium solutions is inves- 
tigated; in absence of viscous damping, systems consisting 
of more than two dynamos are unstable; stability of un- 
damped two-dynamo system has not been ascertained; when 
viscous damping is present, there are two equilibrium solu- 
tions and stability criteria are found for both. 


Further Evidence of Solar Corpuscular Influence on Large- 
Seale Circulation at 300 Mb, N.J.MACDONALD, W.O.ROB- 
ERTS. J Geophysical Research v 65 n 2 Feb 1960 p 529-34. 
Statistical evidence from three successive winter half-years 
strongly indicates that, when earth is bombarded by un- 
usually intense solar corpuscular emission, certain troughs in 
300-mb circulation are subsequently amplified; result has 
been found independently, at about same level of significance. 
in data each of three winters treated separately. 
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Geomagnetic Disturbances and 5 Kilocycles per Second Elec- 
tromagnetic Radiation, G.R.A.ELLIS. J Geophysicval Re- 
search v 65 n 6 June 1960 p 1705-10. Of 97 isolated noise 
bursts of less than four hr duration, 43 were associated with 
positive bays in record of magnetic H component; no con- 
sistent delay between noise burst and bay was observed; noise 
bursts were not in general associated with geomagnetic 
micropulsations of less than one min period, although some 
correlation with quasi-sinusoidal magnetie variations with 
periods between 10 and 60 min was noted. 


Geomagnetic Field in Space, Ring Currents, and Auroral 
Isochasms, E.H.VESTINE, W.L.SIBLEY. J Geophysical Re- 
search v 65 n 7 July 1960 p 1967-79. Geomagnetic field lines 
appear to interlink northern and southern auroral zones; 
theoretical average auroral isochasms are also estimated using 
integral invariant for particle motion along lines of force 
and between northern and southern borealis and aurora aus- 
tralis. 


Geomagnetic Fluctuations and Form of Outer Zone of Van 
Allen Radiation Belt, E.N.PARKER. J Geophysical Research 
v 65 n 10 Oct 1960 p 3117-30. Large scale geomagnetic fluc- 
tuations observed at ground stations result in rapid and some- 
what remarkable kind of diffusion of electrons in outer zone 
of Van Allen radiation belt; initial thin ring of electrons 
will give immediate finite particle flux at infinity, at same 
time that group of particles remaining moves radially inward 
as wave. 


Geomagnetic Storm Sudden-Commencement Rise Times, A.J. 
DESSLER, W.E.FRANCIS, E.N.PARKER. J Geophysical Re- 
search v 65 n 9 Sept 1960 p 2715-19. Adopting view that 
sudden commencement of geomagnetic storm (SC) is result 
of impact on geomagnetic field of abrupt solar plasma front, 
form of SC observed on surface of earth is investigated; 
model is constructed to represent shape of geomagnetic field 
boundary as perturbed by solar plasma. 


Influence of Geological Features on Very Low Frequency 
Geomagnetic Fluctuations, H.J.DUFFUS, J.A.SHAND, C. 
WRIGHT. Nature (Lond) v 186 n 4719 Apr 9 1960 p 141-2. 
Simultaneous records of field fluctuations in vertical, geo- 
graphical north-south and east-west directions are made in 
order to obtain information on origins and causes of these 
fluctuations. 


Intensity of [0 1] 5577 in Subauroral Region as Function 
of Magnetic Activity, F.E.ROACH. J Geophysical Research v 
65 n 5 May 1960 p 1495-7. Examination of zenith intensities 
at two stations indicates that low intensities may occur for 
all degrees of magnetic activity but that higher intensities 
favor high magnetic activity; results may be interpreted as 
evidence for superposition of auroral activity on that of air- 
glow or for single world wide excitation mechanism. 


Lunar Daily Variation of Geomagnetic Horizontal Intensity 
at Alibag K.S.RAJA RAO. J Geophysical Research v 65 n 1 
Jan 1960 p 119-21. By application of Chapman-Miller method 
as described by Tschu lunar semidiurnal variation of geo- 
magnetic horizontal intensity at Alibag is worked out for 
equinoctial season by making use of hourly values of ele- 
ment for period 1940 to 1944; solar diurnal variation is also 
determined up to 4 harmonies; comparison of these results 
with similar results for Kodaikanal suggests that solar and 
lunar variations are independent of each other. 


Magnetic Storms and Van Allen Radiation Belts—Observa- 
tions from Satellite 1958 Epsilon (Explorer IV), P.ROTH- 
WELL, C.E.McILWAIN. J Geophysical Research v 65 n 3 
Mar 1960 p 799-806. Changes in intensity of charged particles 
between 270 and 2200 km above earth’s surface, have been 
analyzed; time variations observed in intensity and energy 
of low energy particles trapped in outer Van Allen radiation 
belt are intimately connected with occurrence of magnetic 
storms and auroras. 


Note on Geometry of Earth Magnetic Field Useful to Fara- 
day Effect Experiments, K.C.YEH, V.H.GONZALEZ. J Geo- 
physical Research v 65 n 10 Oct 1960 p 3209-14. Study of 
geometric factor (M) involving earth’s magnetic field in 
Faraday effect equation; factor is not generally constant for 
given ray; however, when ray passes near saddle point of 
“M-surface’, M can be assumed to be constant along ray with 
reasonable accuracy; in other regions of sky empirical average 
value of M must be used for given ray. 

Note on Harmonie Analysis of Geophysical Data with Spe- 
cial Reference to Analysis of Geomagnetic Storms, M.SU- 
GIURA. J Geophysical Research v 65 n 9 Sept 1960 p 2721-5. 
Some geophysical characteristics tend to have fixed distribu- 
tion relative to sun; geophysical characteristic at» any fixed 
station on earth undergoes daily variation that depends only 
on local time, latitude and season; this simple pattern of 
daily change may be modified by intrinsic changes in solar 
influences on earth; harmonie components of daily variation 
at any station may then undergo phase changes. 


Observations of Geomagnetic Fluctuations in Period Range 
0.3 to 120 Seeonds, H.BENIOFF. J Geophysical Research v 
65 n 5 May 1960 p 1413-22. Data from 5 yr series of observa- 
tions made with flux rate variographs; four characteristic 


EARTH—Continued 
types of oscillations are included in study; form of wave, 
period range, and occurrence. 

Occurrence Frequency of Geomagnetic Micropulsations, Pe, 
J.A.JACOBS, K.SINNO. J Geophysical Research v 65 n 1 
Jan 1960 p 107-13. Analysis of occurrence frequency of geo- 
magnetic micropulsations Pe carried out using data obtained 
during IGY from world-wide network of stations; occurrence 
frequency of Pec’s increases as auroral zones are approached 
from lower latitudes; it depends not only on local time but 
also in part on universal time. 

Relationship Between Geomagnetic Variations and Cireula- 
tion at 100 mb, J.LONDON, I.RUFF, L.J.TICK. J Geophysi- 
cal Research v 64 n 11 Nov 1959 p 1827-33. Statistical meth- 
ods are used to study relationship, over five year period, be- 
tween geomagnetic storms and height gradients of 100-mb 
surface over United States; coherency was found to be very 
small for all periods from 4 to 60 days; conclusion is drawn 
that there is no obvious relationship between two sets of data. 


Studies on Sudden Commencements of Geomagnetic Storms 
Using IGY Data from United States Stations, S.MATSU- 
SHITA. J Geophysical Research v 65 n 5 May 1960 p_ 1423-35. 
Distance between adjacent stations of network used ranges 
from 360 to 510 km; geomagnetic variations at these stations 
were usually quite similar; during magnetic storms, how- 
ever, remarkable differences occurred even between adjacent 
stations; variations of vertical component of sudden com- 
mencement differ in ways suggesting irregularities of earth’s 
conductivity in central part of United States. 


Study of Local Geomagnetic Influence on [0 1] 5577 Night- 
glow Emission at Fritz Peak, J.W.McCAULLEY, F.E. 
ROACH, S.MATSUSHITA. J Geophysical Research v 65 n 5 
May 1960 p 1499-1501. Comparison is made of horizontal 
magnetic intensity at Leadville, Colo, and absolute zenith in- 
tensity of 5577 tends to increase as magnetic increment H be- 
comes more negative. 


Variance (Power) Spectra of Ci, Kp, and Ap, F.W.WARD, 
Jr. J Geophysical Research v 65 n 8 Aug 1960 p 2359-73. 
Technique yields distribution of statistical variance of time 
series as function of frequency or period of variations; spec- 
tra of three indices are identical in almost all respects; they 
demonstrate mathematical existence of 6 mo and other pe- 
riods; systematic differences in spectra between times of sun- 
spot maxima and minima. 


Vector Field Proton Magnetometer for IGY Satellite Ground 
Stations, I.R.SHAPIRO, D.D.STOLARIK, J.P.HEPPNER. J 
Geophysical Research v 65 n 3 Mar 1960 p 913-20. By apply- 
ing homogeneous bias fields to proton precessional magnetom- 
eter, vector magnetic field measurements of exceptional accu- 
racy can be obtained; vector proton magnetometer that has 
been in operation at nine Minitrack stations since spring of 
1958. 


World-Wide Effects of Hydromagnetic Waves Due to Argus, 
W.K.BERTHOLD, A.K.HARRIS, H.J.HOPE. J Geophysical 
Research v 65 n 8 Aug 1960 p 2233-9. Argus detonations in 
ionosphere above south Atlantic produced geomagnetic dis- 
turbances that propagated to almost all parts of world; geo- 
magnetic variations were recorded principally by induction 
type magnetometers and earth-current stations; two signals 
were found whose indicated velocities were of order of 3000 
and 700 km/sec; amplitudes varied from 5y (Antarctica) 
down to 0.002y at large loop in Arizona. 


EARTH, RARE. See Rare Earths. 
EARTH BORING MACHINES 
See also Tunnels—Construction. 


Tunnel Boring Through Harder Rocks. Eng & Min J v 161 
n 38 Mar 1960 p 86-90. Description, operation and evaluation 
of Robbins Mechanical Mole; machine consists of large rotary 
cutting face 29.5 ft in diam, which mounts rolling disks and 
fixed, drag-type cutters; advantages of continuous boring 
method include safety, absence of overbreak, lower labor 
costs, rapid tunnel advance, improved haulage; disadvantages 
are limitation as to rock types that can be bored, high capi- 
tal cost and curved tunnel bottom. 


Unusual Tunneling Machine Bores Tunnels for Missile Base. 
Construction Methods & Equipment v 41 n 12 Dee 1959 p 
99-101. Machine called Badger was used at Titan missile facil- 
ity of Vandenberg Air Force Base to eut series of 10 ft diam 
tunnels 1300 ft through blue shale; unit cuts through ground 
with chisel shaped carboloy-tipped knives and braces itself 
against tunnel wall by two pressure panels; angling device 
governs alignment of machine; mucking operation slowed 
down tunneling. 


Unusual Tunneling Machine Cuts and Lines Storm Sewer. 
Construction Methods & Equipment v 42 n 3, 4 Mar 1960 YP 
163-7, Apr p 97-100. New device, which is called Teredo, was 
built by construction firm in Houston, Tex, for own purposes, 
and also doubles as slipform for concrete lining; cutters that 
bite into tunnel face are mounted on rotating arm; spoil is 
removed by pumped-in city water; device is built within 29 
ft long, 114% ft diam steel shell of three sections; end sec- 
tion is outer shell for concreting of tunnel lining; concrete 
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EARTH BORING MACHINES—Continued 


is poured in from street through manholes; 30% saving by 
new device. 


EARTH DAMS. See Dams, Earth. 


EARTH PRESSURE. See Culverts; Embankments; Founda- 
tions; Retaining Walls; Soils—Testing. 


EARTH SATELLITES. See Satellites. 
EARTHING. See cross references under Grounding. 
EARTHMOVING MACHINERY 


See also Coal Mines and Mining—Equipment; Coal Mines 
and Mining—Open Pit; Construction Equipment; Dams, 
Earth—New Mexico; Earth Boring Machines; Excavation ; 
Road Machinery; Tractors. 


Beitrag zur Theorie des Schaufelrades, G.PAJER. Magde- 
burg Hochschule fuer Schwermaschinenbau—Wissenschaftliche 
Zeit v 4n 1 1960 p 123-34. Contribution to theory of bucket 
wheels; shortcomings of theory of bucket wheel excavators 
and problems of resistance to cut and lifting of dredged ma- 
terial by bucket wheel. 


Erfahrungen mit Geraeten fuer den Erdbaubetrieb, K. 
SCHMIDTLEIN. VDI Zeit v 102 n 9 Mar 21 1960 p 333-8. 
Experience with earthmoving equipment; description of de- 
sign and performance of universal excavator with 134 ft jib, 
bucket-wheel excavators of open-bottom type with theoretical 
capacity of 380 yd?/hr, crawler-mounted loading equipment, 
and 4- and 6-wheel 20- and 30-ton trucks. 


Huge Machines Mine Continuously. Eng & Min J v 161 n 6 
June 1960 p 218-19. Bucket wheel excavator, built by Oren- 
stein-Koppel .nd Lubecker Maschinenbau Aktiengesellschaft 
(LMG), has total service weight of 6790 tons and can exca- 
vate up to 10,500 cu m/hr; excavators’ value lies in stripping 
overburden or excavating soft materials such as coal, loose 
ores, borax, soft iron-ores, and phosphate. 


La pelle-grue hydraulique automotrice francaise Poclain 
T.Y. 300. Mines et Metallurgie n 3534 Nov 1959 p 671-3. 
French hydraulic automotive shovel crane Poclain TY 300; 
capacity of shovel is 300 1; self-propelling type weighs 8500 
kg and its highest speed is 15 km/hr; shovel may be replaced 
by bucket or grab bucket; characteristics of 2 cyl diesel 
engine and hydraulic mechanism. 


New Hydraulic Excavator. Hydraulic Power Transmission 
v 6 n 67 July 1960 p 448-53, 469. Description of new JCB.4 
hydraulie excavator developed by J.C.Bamford (Excavators) 
Ltd which embodies many new design features; multi-purpose 
bucket performs functions of back-acter, face shovel and 
square holer. 


Pomiary oporow skrawania gruntow i wegla brunatnego w 
koparkach wieloczerpakowych kotowych, I.BRACH. Przeglad 
Mechaniezny v 18 n 15 Aug i0 1959 p 487-90. Measurements 
of resistance of soil and lignite to cutting by scoop wheel 
excavator; method is applied to selection of most efficient 
design of excavator. 


Tower Excavator Digs Waterway Channel. Excavating Engr 
v 54 n 3 Mar 1960 p 32-3. Excavation assembly used at Jack- 
son lock and dam near Coffeeville, Ala, comprises main or 
“head” tower about 140-ft high mounted on 4 crawler-type 
trucks, another shorter “tail” tower mounted on _ similar 
tracklaying base, and cable suspended between them; drag- 
ging bucket, rolling on cable, is capable of moving 12 yd of 
earth 800-ft in single maneuver. 


Two New Loading Shovels. Mech Handling v 47 n 1 Jan 
1960 p 33-6. Specification for Loadmaster 1000 and 3000; 
model 1000 has 11% cu yd scoop capacity, flexibly mounted 4 
cyl, 4 stroke diesel engine, direct fuel injection, and pres- 
surized lubrication system; model 3000 is 6 cyl, 4 stroke 
flexibly mounted diesel engine; rigidly mounted with full 
power shift in each direction. 


Brakes. Excavator Clutches and Brakes—Basic Properties of 
Friction Materials, A.J.BETTE. SAE—Paper n 224B for 
meeting Sept 12-15 1960 18 p. Composition of organic friction 
materials, binders and additives to enhance strength and to 
stabilize friction; by achieving proper balance in various ele- 
ments of formula various degrees of friction level, tempera- 
ture resistance, and rates of wear are obtained; mechanisms 
employed to measure properties of materials; behavior and 
selection of materials and choice of friction coefficient which 
depends upon published rating of given material, adjusted for 
extreme factors expected to occur. 

Electric Equipment. High Durability Electrical Equipment for 
Earthmovers, W.C.EDMUNDSON. SAE—Paper n S-243 for 
meeting Apr 5-6 1960 12 p; see also abstract in SAE—J v 
68 n 8 Aug 1960 p 90. Environment problems encountered 
dictate that working parts of electric units must be protected 
by enclosure and sealing; enclosed generator gives 50% more 
output than nonventilated unit; outputs of 12 v, 24 amp, and 
24 v, 15 amp are available; special features to insure long 
service life of brushes and bearings ; improvements in regu- 
lator reliability; limitations of systems used with 24-v motor 
for cranking diesel engines and advantages of 12-v system 
with high output 12-v motor. 


Engines. See Gas Turbines—Automotive. 


EARTHMOVING MACHINERY—Continued 


Maintenance and Repair. Photoelectric Control Aids Weld Uni- 
formity, J.MELTON. Welding Engr v 45 n 5 May 1960 p 
46-7. Time required to rebuild rails and rollers for Caterpil- 
lar tracks at Wheeler Machinery Co, Salt Lake City, reduced 
by 80% by automated welding process; with submerged are 
welding method, photoelectric cells control beads of twin 
welding heads; track is laid out on welding table and cov- 
ered with flux; using monorail arrangement to pull welding 
heads along above track, machine runs at present speed. 


Manufacture. Welded Wheel Excavator Moves Earth Far and 
Fast, O.YOUNG. Welding Engr v 45 n 9 Sept 1960 p 34-5. 
1500-ton wheel excavator was fabricated predominantly by 
welding by Bucyrus-Erie Co, for Peabody Coal Co’s River 
King Mine; two types of steel used are high strength, low 
alloy Tri-Ten steel for superstructure, and mild steel; man- 
ual a-c metal are welding employed in more than 80% of 
both shop and field welding operations with E7018 low-hydro- 
gen, iron powder, all-position electrodes. 

EARTHQUAKES 


See also Dams—FEarthquake Resistance; Geology; Geology 
—Tectonics ; Geophysics—Seismic; Seismology; Structural De- 
sign—Earthquake Resistance. 

Bibliography of Effects of Soil Conditions on Earthquake 
Damage, C.M.DUKE. Earthquake Eng Research Inst, San 
Francisco, Calif 1958 47 p. $1.00. General references, destruc- 
tive earthquakes, ground motion, and soil structure. 


Electrical Analog for Earthquake Yield Spectra, G.N. 
BYCROFT, M.J.MURPHY, K.J.BROWN. ASCE—Proc v 85 
(J Eng Mechanics Div) n EM4 Oct 1959 Paper n 2197 p 43-64. 
Electrical analogue has been designed to simulate damped 
single degree of freedom for elasto-plastic structure sub- 
jected to earthquake; yield displacement spectra of 1940 El 
Centro, Calif, earthquake are shown. 

Greece. Seismic Sea Wave of July 9, 1956, in Greek Archipe- 
lago, N.N. AMBRASEYS. J Geophysical Research v 65 n 4 
Apr 1960 p 1257-65. Wave was probably produced by series of 
landslides on steep banks of submarine trench of Amorgos; 
amplitude of wave near its source was 100 ft, and agitation 
of sea within central area Jasted several days; list of seismic 
sea waves in Greek archipelago and adjacent seas. 


Montana. Operation Earthquake, P.NELSON. Pac Bldr & Engr 
v 65 n 10 Oct 1959 p 84-7. Restitution works after Aug 17, 
1959 earthquake along Madison River, Mont; work on big 
slide involved excavation of 626,420 cu yd and fill of 291,670 
cu yd; reconstruction of Hebgen earth dam; highway relo- 
cation works. 


United States. Earthquake History of United States, N.H. 
HECK, R.A.EPPLEY, H.O.WOOD. US Coast & Geodetic Sur- 
vey Pt 1 n 41-1 (Revised 1956 ed) 1958 80 p, map; pt 2 
Serial n 609 (revised 1951 edition) 35 p. Pt 1: Earthquake 
conditions in various states; table of earthquakes by years 
and months; earthquakes classified into major, intermediate 
and minor; northeastern, eastern, central, western mountain, 
Washington and Oregon regions; Pt 2: Data on principal 
and marginal earthquakes from 1769 to 1950 in California and 
western Nevada. 


Statistics of Earthquakes Recorded at Palisades, R.B. 
SIMON. Earthquake Notes 1-2 Mar-June 1960 p 19-21. Graph 
shows seismograph systems in operation at Palisades station 
during yr 1955 and 1959-60; improved instrumentation has 
increased numbers of earthquakes recorded annually; com- 
parison of numbers of earthquakes recorded, P and PKP arri- 
vals, Love and Rayleigh waves and their ratios are shown. 


United States Earthquakes 1958, R.J.BRAZEE, W.K. 
CLOUD. US Coast & Geodetic Survey 1960 76 p. Summary 
of earthquake activity; instrumental and sources of non- 
instrumental information used; earthquake activity by re- 
gions, seismological results; work by Geodetic Survey in con- 
nection with earthquakes; fluctuations in well water levels; 
strong-motion seismograph results. 


EARTHSLIDES. See Landslides. 

EARTHWORK. See Dams, Earth; Drainage; Earthmoving Ma- 
chinery; Excavation; Foundations; Photogrammetry ; Roads 
and Streets-—Construction; Soils—Mechanics; Surveying. 

EBONITE. See Electrets. 

ECHO SATELLITES. See Satellites—Inflatable. 

ECHO SOUNDING. See Sounding Apparatus. 


ECONOMIZERS 

Care of Economisers, E.INGHAM. Steam Engr v 29 n 336 
Nov 1959 p 57-61. Review of factors essential to safe and 
efficient operation of economizers includes precautions against 
internal and external corrosion of tubes, prevention of over- 
heating and over pressure, safety valves, blow-off equipment, 
flue gas explosion relief doors, recommended maintenance 
procedures, and use of hydraulic pressure testing. 

Low Level Economizer, J.H.POTTER, R.C.KING. Mech Eng 
vy 82 n 6 June 1960 p 66-70. Low level economizer as means 
of removing additional energy from flue gases downstream 
of regenerative air heater; performance of economizer, in 
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combination with water-to-air heat exchanger as air temper- 
ing device, is studied over complete range of loads and 
ambient temperatures; use as main cycle feedwater heater. 
Paper 59-A-222. 

Low Level Economizer, S.JEWSON. Mech Eng v 82 n 6 
June 1960 p 64-5. Corrosion and plugging of conventional 
heat exchangers operating at low temperature, limits stack 
temperature to between 320 and 250 F, depending on fuel 
burned; processes which cause corrosion and plugging; sur- 
face temperature zones normally subject to corrosion; special 
economizer described enables boiler plants to operate with 
lower stack temperatures; control of surface temperatures and 
use of corrosion resistant cast iron alleviated corrosion prob- 
lem. Paper 59-A-226. 


Sravnitel’noe issledovanie vliyaniya temperaturnykh koleba- 
nii na nadezhnost raboty svarnykh soedinenii ekonomaizernykh 
trub, V.S.BIL, V.A.LOKSHIN. Teploenergetika v 6 n 12 Dec 
1959 p 68-71. Comparative study of effect of temperature vari- 
ations on reliability of welded joints of economizer tubes; 
experiments were conducted by alternating water tempera- 
ture between 140 and 300 C at pressures of 100-130 atm. 


EDDY CURRENT COUPLINGS. See Couplings—Magnetic. 


EDUCATION. See Engineering Education; Television—Educa- 
tional. 


EDUCTORS. See Pumps. 


EFFLORESCENCE. See Brick—FEfflorescence ; 
—-Efflorescence. 


EFFLUENTS. See Industrial Wastes; Sewage Treatment. 
EJECTION SEATS. See Aircraft, Military—Escape Devices. 
EJECTORS. See Air Ejectors; Flow of Fluids—Jets. 
ELASTICITY 


See also Cylinders—Stresses ; Domes and Shells; Ice; Metal- 
lography; Metals Testing—Elasticity ; Photoelasticity; Plates 
—Stresses ; Polymers—Testing ; Rubber Testing; Stresses. 


Comparison of Experimental and Theoretical Relations Be- 
tween Young’s Modulus and Flexural and Longitudinal Reson- 
ance Frequencies of Uniform Bars, S.SPINNER, T.W. 
REICHARD, W.E.TEFFT. US Bur Standards—J Research— 
Physics & Chem vy 64A n 2 Mar-Apr 1960 p 147-55. Relations 
for computing Young’s modulus from mechanical flexural and 
longitudinal resonance frequences have been established em- 
pirically using rectangular and cylindrical steel bars; empiri- 
cal curves agreed with theory for rectangular bars; for 
cylindrical specimens, empirical values are lower than pre- 
dicted by theory. 


Complex behandeling van het tweedimensionale elasticiteits- 
probleem, Ingenieur v 72 n 23, 29, 41 June 3 1960 p 011-17, 
July 15 p 026-9, Oct 7 p 031-7. Complex treatment of 2-dimen- 
sional problem of elasticity. June 3: Introductory treatment of 
theory of complex stress functions, W.T.KOITER, 011-13; 
Mathematical principles, S.V.Van VEEN, 013-17 July 15: 
Review of some practical results of complex treatment of 
2-dimensional elasticity problems, W.T.KOITER. Oct 7: Appli- 
cation of complex method to plate with square hole with 
rounded corners, J.J.P.GEERLINGS. 28 refs. 


Contact Problem for Viscoelastic Bodies, E.H.LEE, J.R.M. 
RADOK. ASME—Trans—J Applied Mechanics v 27 Ser E 
n 3 Sept 1960 p 438-44. Analysis in which different types of 
boundary conditions are prescribed depending on whether 
boundary points inside or outside region of contact are con- 
sidered; problem cannot be treated directly by application of 
Laplace transform; solution of viscoelastic counterpart of 
Hertz problem in elasticity can, however, be deduced from 
elastic solution; particular example presented. Paper 59-A-83. 


Dinamicheskaya zadacha o shtampe na uprugoi_ poluplos- 
kosti, L.M.FLITMAN. Prikladnaya Matematika i Mekhanika v 
23 n 4 July-Aug 1959 p 697-705; see also English translation 
in Applied Mathematics & Mechanics v 23 n 4 1959 p 997- 
1008. Dynamic problem of die on elastic half-plane; paper 
considers plane case of mixed boundary value problem for 
dynamic equations of theory of elasticity. 


Einige Betrachtungen zu den Grundlagen der Umform- 
technik, T.LEHMANN. Ingenieur-Archiy v 29 n 1 1960 p 1-21. 
Fundamentals of technological deformation; formulation of 
equations for derivation of law of deformation, treating de- 
formation as change of state; investigation uses tensor analy- 
sis, including Einstein’s summation convention, and is based 
on Ricci-analysis. 31 refs. 


Elastic Behavior of Matter Under Very High Pressures, 
S.BHAGAVANTAM, E.V.CHELAM. Indian Inst .Science—J 
v 42 n 3 July 1960 p 29-46. Study of elastic behavior of sub- 
stances initially subjected to finite simple shear; expressions 
are derived for effective elastic constants in case of substance 
of cubic symmetry; expressions were derived for effective 
elastic constants in respect to substance possessing initial 
cubie symmetry and subjected to general type of finite de- 
formation; cases of particular interest are deduced by intro- 
ducing suitable relationships between various parameters; 
calculation procedures. 


Clay Products 


ELASTICITY—Continued 


Blastic-Plastic Bending of Compressible Curved Bar, G. 
EASON. Applied Sci Research Sec A v 9 n 1 1959 p 53-63. 
Displacements within wide curved bar made of perfectly 
plastic, compressible material and subjected to pure bending 
moment are presented, for all possible cases. 


Elastic Waves Generated by Force Moving Along Crack, 
D.D.ANG. J Mathematics & Physics v 38 n 4 Jan 1960 p 
246-56. Investigation of stress wave patterns generated by 
line load moving along half-plane crack in infinite elastic 
medium with particular reference to stress singularities at 
edge of crack and at front of Rayleigh surface wave; load 
represented by delta function; solution is Clemmow’s version 
of Wiener-Hopf method. 


Form of Elastic Potential for Rubber-like Materials, S. 
ZAHORSKI. Archiwum Mechaniki Stosowanej v 11 n 5 1959 
p 613-18. Attempt to establish expression of elastic potential 
which determines stress-strain relation for finite deformations 
applied to natural and vuleanized rubber, plastics, ete; formal- 
ism based on Ishihara, Hashitsume and Tatibana investiga- 
tions; expression of potential is established for case of 
curvilinear orthotropy and case of isotropic material. 


Influence of Elastic Anisotropy on Dislocation Contribution 
to Elastic Constants, J.S.KOBEHLER, G.DeWIT. Phys Rev v 
116 n 5 Dee 1 1959 p 1121-5. Calculations of dislocation con- 
tribution to measured elastic constants of fee crystals; con- 
tributions for given dislocation arrangements are shown to 
increase with increasing anisotropy; for Cu and Pb, contribu- 
tions can be as large as 10% in slightly deformed crystals. 


Instability of Continuously Inhomogeneous Viscoelastic 
Half-Space Under Initial Stress, M.A.BIOT. Franklin Inst—J 
v 270 n 3 Sept 1960 p 190-201. Surface folding due to insta- 
bility is analyzed for medium of uniform density under com- 
bined action of horizontal compression and gravity; assum- 
ing that viscoelastic properties vary exponentially with depth, 
and that deformations verify thermodynamic theory of irre- 
versible processes, folding wavelengths are evaluated; results 
are applicable to either viscoelastic or purely elastic media; 
application to geophysical scale. 


Interaction of Dislocations with Applied Stress in Aniso- 
tropic Crystals, G.DeWIT, J.S.KOEHLER. Phys Rev v 116 
n 5 Dee 1 1959 p 1113-20. Theory of self-energy of dislocation ; 
ealeulation of equilibrium shape of dislocation segment be- 
tween two pinning points in same glide plane; comparison 
with results from isotropic elasticity theory; experimental 
evidence linking dislocation behavior with diffusionless phase 
changes. 


Large Amplitude Oscillations of Tube of Incompressible 
Elastic Material, J.K.KNOWLES. Quarterly Applied Mathe- 
matics v 18 n 1 Apr 1960 p 71-7. Problem of arbitrary 
amplitude, axially symmetric free oscillations of infinitely 
long cylindrical tube set in motion under given initial condi- 
tions with no surface pressures; methods of theory of non- 
linear vibrations of single-degree-of-freedom systems are ap- 
plied; periodic motions are possible for large class of strain 
energy functions; period of oscillations is given in terms of 
strain energy function. 


Note on Stress Waves in Visco-Elastic Rod, S.DATTA. 
Bengal Eng College—J Technology v 4 n 1 June 1959 p 41-6. 
Stress waves in thin rods of Maxwell material for cases when 
rod is finite, or semi-infinite; as boundary conditions, one end 
of rod is subjected to prescribed velocity which continues for 
finite time, other end of rod being free or fixed; solution is 
obtained with help of Laplace transformation. 


O rasprostranenii statiko-geometricheskoi analogii na wup- 
rugie tonkie obolochki s anizotropiei materiala, K.STENE- 
SKU, V.VISARION. Revue de Mécanique Appliquée v 4 n 4 
1959 p 687-94. Extension of static-geometrical analogy on 
elastic shells of anisotropic material; statie-geometrical 
analogy for isotropic material proposed by A.L.Gol’denveizer 
is applied to anisotropic material. 


Ob uprugikh modulyakh tverdoi smesi, M.A.KRIVOGLAZ, 
A.S.CHEREVKO. Fizika Metallov i Metallovedenie v 8 n 2 
Aug 1959 p 161-4. Elasticity moduli of solid compounds; vol- 
ume compression and slip coefficient formulas established for 


two phase compounds; volume elasticity moduli differ from 
linear elasticity. 


On Elasto-Plastic Wave Propagation in Half-Space, Kh.A. 
RAKHMATULIN. Applied Mathematics & Mechanics v 23 n 8 
1959 p 601-9. English translation of article indexed in Engi- 
neering Index 1959 p 342 from Prikladnaya Matematika i 
Mekhanika May-June 1959. 


On Foundations of Theory of Elasticity of Plane Incom- 
pressible Non-Homogeneous Bodies, J.GOLECKI. Archiwum 
Mechaniki Stosowanej v 11 n 4 1959 p 383-98. Two-dimensional 
elastic incompressible nonhomogeneous body in case of plane 
strain; such body may serve as model of rock masses at con- 
siderable depths; equations derived may constitute basis for 
theory of incompressible elastic-plastic nonhomogeneous bodies. 


On Solution of Problems of Dynamie Plane Elasticity for 
Anisotropic Media, M.MITRA. Quarterly J Mechanics & Ap- 
plied Mathematics v 18 pt 3 Aug 1960 p 369-73. Complex 
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variable method has been applied; stress and displacement 
components are obtained in terms of two analytic functions of 
two different complex variables and solutions are given for 
moving parabolic punch and moving dislocation. 


Orthogonal Edge Polynomials in Variational Solution of 
Some Boundary Layer Problems in Elasticity, G.HORVAY. 
Zeit. fuer Angewandte Mathematik u Physik v 11 n 2 Mar 25 
1960 p 102-16. Biharmonic problem is treated for homogeneous 
boundary conditions prescribed along Saat ee and 
x =a edges of rectangle, and inhomogeneous condition pre- 
scribed along x=0; method used to solve equation (del)4 
phi = 0 and to observe behavior of solutions in neighborhood 
of x =0 begins with minimization of energy integral and 
expansion of phi in terms of orthogonal functions. (In Eng- 
lish). 20 refs. 


Prostranstvennaya zadacha_ difraktsii uprugoi volny na 
ostrom rebre, A.F.FILIPPOV. Prikladnaya Matematika i 
Mekhanika v 23 n 4 July-Aug 1959 p 691-6; see also English 
translation in Applied Mathematics & Mechanics v 23 n 4 
1959 p 989-96. Three-dimensional problem of diffraction of 
elastic wave at sharp edge; exact solution for diffraction of 
transient plane elastic wave, with no resistance, propagated 
in three-dimensional space and striking against edge in form 
of half-plane; problem is solved by method of functional-in- 
variant solutions of V.I.LSSMIRNOV and S.L.SOBOLEV. 


Relations Between Hypo-Elasticity and Elasticity, B.BERN- 
STEIN. Soc Rheology—Trans v 4 1960 p 23-8. Equations of 
hypo-elasticity are not in general sufficient to define material; 
it is necessary in addition to indicate one stress-strain con- 
figuration; conditions may be written which test whether 
any or all materials satisfying given set of hypoelastic equa- 
tions are elastic in sense of A.CAUCHY or in sense of A.E. 
GREEN ; if hypo-elastic material is work hardening material, 
it must be elastic in sense of A.E.GREEN. 


Solution of Dynamic Problem With Mixed Boundary Con- 
ditions in Theory of Elasticity For Half-Plane, V.A.SVEKLO. 
Applied Mathematics & Mechanics v 23 n 2 1959 p 383-93. 
English translation of article indexed in Engineering Index 
1959 p 342 from Prikladnaya Matematika i Mekhanika March- 
Apr 1959. 

Tension-Torsion Interaction in Long Bars Of Thin Sym- 
metric Cross-Sections, D.C.GAZIS. Indus Mathematics v 9 pt 
2 1958 p 1-16. Investigation of interaction performed by 
means of plate theory of large rotations; redistribution of 
tensile stresses under influence of torsional couple, and 
increase of torsional stiffness due to tensile stress field are 
estimated; same results obtained by superposition method; 
latter method used for similar investigation of long bars of 
more general thin symmetric cross-section. 


ELASTOMERS. See Cellulose; Plasticizers ; Plastics ; Polymeri- 


zation; Polymers; Rubber; Rubber, Synthetic; Rubber Com- 
pounds and Compounding. 


ELECTRETS 


Characteristic Curves of Pyramid Type of Electret, C.S. 
BHATNAGAR. J Sci & Indus Research v 19B n 8 Aug 1960 
p 277-81. Electret is formed from carnauba wax and has five 
surfaces, four forming sides and fifth forming base; voltage 
and current characteristics drawn for different terminal com- 
binations show that rectification is maximum in polarized 
direction; for pair of terminals, rectification increases with 
application of negative potential to remaining terminals. 


Concerning Effect of Alternating Electrical Field on Form- 
ing of Electrets, F.I.POLOVIKOV. Soviet Physics, Solid State 
vin 5 1959 p 711-15. English translation of article indexed 
in Engineering Index 1959 p 342 from Fizika Tverdogo Tela 
May 1959. 


Decay of Wax Electrets, M.M.PERLMAN. J Applied Physics 
v 31 n 2 Feb 1960 p 356-7. Internal field within electret can 
be varied by changing spacing and arrangement of shielding 
electrodes; application of technique to resin-wax electrets 
shows that charge decay observed upon unshielding electrets 
is caused primarily by volume polarization due to internal 
field rather than by external ion collection. 


Electrets with Ceramic Dielectrics, M.TUREK. Direct Cur- 
rent v 4 n 7 Dec 1959 p 204-11. Latest theoretical views on 
electrets, especially on ceramic electrets with dielectrics hav- 
ing conductivity few orders higher than Carnauba wax, and 
which can be kept without short circuiting with metal foil; 
hypothesis to explain this anomalous phenomenon. 51 refs. 


Harz-Elektrete, J.EULER. Elektrotechnische Zeit (Ed B) 
vy 11 n 9 Sept 21 1959 p 359-64. Electrets; review of theory, 
pointing out unsolved problems; application of electrets in 
capacitor microphones, and possible future applications in 
electrometers. 32 refs. 

Methods of Measuring Charge of Electrets, A.N.GUBKIN, 
V.S.MITRONINA, V.F.SERGIENKO, M.I.SUBBOTIN,. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 4 July-Aug 1959 p 631-7. 
Methods and devices for measuring surface density of electret 
charge with sufficient accuracy. 


ELECTRETS—Continued 


On Theory of Formation of Latent Electrophotographic 
Images on Photoelectrets, V.M.FRIDKIN. Optical Soe America 
—J v 50 n 6 June 1960 p 545-50. Band theory interpretation 
of process of formation of persistent internal photopolarization 
in crystals; application to study of two processes of formation 
of latent electrophotographic images. 


Postoyannaya polarizatisya ebonita, F.I.POLOVIKOV. Fizika 
Tverdogo Tela v 1 n 22 Nov 1959 p 1720-6; see also English 
translation in Soviet Physics, Solid State v 1 n 11 May 1960 
p 1572-6. Permanent polarization of ebonite; experimental 
study of electret effect in ebonite; effect on nature of polariza- 
tion of magnitude of polarizing field; polarization tempera- 
ture; preliminary thermal treatment of ebonite. 

Untersuchungen an Elektreten aus Karnaubawachs und die 
Entstehung ihrer Heteroladung, J.vanCALKER, W.FROEH- 
LICH. Annalen der Physik v 4 n 1-5 1959 p 216-24. Investiga- 
tion of carnauba wax electrets, formation of their heterocharge 
and of their long relaxation time, using theory of space dis- 
charge polarization by J.ROSS MACDONALD. 


ELECTRIC ACCIDENTS 


See also Coal Mines and Mining—Accident Prevention; 
Electricity—Static. 

Analysis of Fatal Accidents in Electric Light and Power 
Industry in 1959, S.H.YOUNG. Edison Elec Inst—Bul v 28 
n 7 July-Aug 1960 p 261-6. Tabulated review and analysis of 
100 fatal accidents during 1959, due to electric shock or burn, 
toll, motor vehicles, ete; comparison with preceding years 
1941-1958. 


Field Treatment in Electric Shock Cases—2, W.B.KOU- 
WENHOVEN, W.R.MILNOR, G.G.KNICKERBOCKER, J.R. 
JUDE. AIEE—Trans v 79 pt 3 (Power Apparatus & Systems) 
n 47 Apr 1960 p 19-21; see also abstract in Elec Eng v 79 
n 6 June 1960 p 500-3. Continuation of previous study by 
W.B.KOUWENHOVEN, W.R.MILNOR (see Engineering In- 
dex 1957 p 299) to include additional data on effect of shock 
on heart and lungs; treatment of respiratory failure and of 


ventricular fibrillation; closed chest heart massage. Paper 
60-171, 
Temporary Paralysis Following ‘Freezing’ to Wire, C.F. 


DALZIEL. AIEE—Trans v 79 Pt 3 (Power Apparatus & 
Systems) n 48 June 1960 p 174-5; see also abstract in Elec 
Eng v 79 n 2 Feb 1960 p 140. Results of tests to determine 
length of time it takes person to release his grasp of electrified 
fence during ‘‘off’’ period, in order to establish minimum 
allowable “‘off’? period for electric fences. Paper n 60-3. 


Prevention. See also Electric Equipment—Explosionproof ; 
Electric Substations—Protection. 


Are We Grounding for Least Possible Hazards?, H.L.ROR- 
DEN. Elec Light & Power v 38 n 8 Apr 15 1960 p 88-90. For 
best overall protection of both linemen and groundmen, work- 
ing on and around dead transmission line is provided by 
grounding all three conductors at work area, whether on tower 
or in substation. 


Earth Leakage and Earth Fault Protection—Prevention, In- 
dication and Protection, J.L.WATTS. Mech World v 139 n 
3484 Nov 1959 p 462-3. Increased use of electrical apparatus 
makes protection of personnel and property against effects of 
earth leakage and earth fault currents of greater importance; 
protection which depends upon fuses or overcurrent trips 
may be unsuitable for many high current installations in 
present use; evaluation of requirements for protection and 
consideration of solutions to factors not always emphasized 
in regulations. 


Electrical Safety Regulations in United States, Canada, 
and Europe, L.D.PRICE, H.P.MICHENER. Elec Eng v 79 n 
1 Jan 1960 p 69-74. Survey of procedures of European organi- 
zation of International Commission on Rules for Approval of 
Electrical Equipment (CEE) and activities of several European 
countries in field of safety regulations; first-hand observations 
over past 3 yr and summary of safety regulations activities 
in Canada and United States. 


Fault Current from Other Systems and Earthing Circuits, 
J.L.WATTS. Mech World v 140 n 3486 Jan 1960 p 20-3. Analy- 
sis of ground continuity conductors, both intentional and 
fortuitous; fires caused by ground faults current through 
inadvertent contact between conductor and exposed metalwork 
(gas pipe lines, transformers, etc); methods of hazard pre- 
vention; diagrammatic sketches and tabular data. 


Prevention of Electric Shock Hazard as Basic Design Con- 
sideration, E.SCHECHTER. Elec Mfg v 65 n 1 Jan 1960 p 120- 
4. Design guide, based on analysis of existing literature, 
to optimum design procedures for prevention or minimizing of 
electric shock hazards; curves and nomographs; particular 
attention to hazard of large exposed non-current-carrying 
metal parts such as machine frames, also of exposed parts 
with sharp edges that tend to break skin. 

Shock Hazards of Electric Currents, A.R.MORSE, Jr. Eng 
J v 42 n 11 Nov 1959 p 50-4. Electrical and physiological 
effects of electric shocks; ‘‘Let-Go’’ current; exposure over 
80 ma can cause instantaneous death by fibrillation; 1/100 sec 
of contact may be fatal; factors of resistance or of “total 
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body resistance’ are contact resistance, resistance proper of 
body, and skin resistance; complete changeover to three-prong, 
grounded chassis 120-v system is recommended. 


Vliyanie emkosti elektricheskikh setei nizkogo napryazheniya 
na elektrobezopasnost, G.V.MINDELI. Elektrichestvo v 80 n 
2 Feb 1960 p 82-5. How capacitance of l-v networks influences 
safety; use of capacitance compensators, based on observation 
that effect of resistance of network insulation on current 
passing through human being, when he comes in contact with 
live part, decreases sharply if capacitance in network is high; 
instrument to effect compensation automatically. 


Why Grounding Pays, W.J.NEISWENDER. Plant Eng v 13 
n 7 July 1959 p 88-90, 176. Review of various methods and 
equipment for grounding electrical circuits to keep voltage con- 
fined, and protect personnel; illustrations of circuit diagrams ; 
best methods described. 


ELECTRIC ACCUMULATORS. See Electric Batteries. 
ELECTRIC ALTERNATORS. See Electric Generators. 


ELECTRIC ANALOGIES. See Analogies; Electric Network 
Analyzers. 


ELECTRIC APPLIANCES 


See also Refrigerators ; 
chines. 


Codes. Roundup on Methods of Wiring Built-In Cooking Ap- 
pliances, J.H.WATT. Elec Construction & Maintenance v 59 
n 6 June 1960 p 104-9. Basie issues in connection with wiring 
of counter-mounted cooking units and wall-mounted ovens, 
which 1959 National Electric Code has left unsolved; discus- 
sion involves proper method of computing branch circuit and 
feeder demands for cooking and oven units, recognition of 40- 
amp multi-outlet branch circuit for cooking appliances, and 
methods of grounding units which are connected to 40- or 50- 
amp circuits. 

Cords. See Electric Cables—Standards ; 
Standards. 


Fasteners. See Fasteners. 


Manufacture. GE Installs Giant Flow Coating System, J.A. 
KINN. Products Finishing v 24 n 2 Nov 1959 p 34-9; see 
also Indus Heating v 27 n 3 Mar 1960 p 574-6, 578, 580, 582, 
584, 586-7. System used for finishing room air conditioners 
in GE’s Appliance Park plant (Louisville, Ky) has more than 
mile of conveyors; parts are conveyed at speeds up to 30 
fpm; cleaning and phosphatizing; finish coat; dip tank for 
compressors. 


Plastics. Plastics in Product Revolution: Iron Handles. Modern 
Plastics v 38 n 3 Nov 1960 p 92-4, 203. Electric iron manu- 
facturers now use molded phenolic handles for travel irons, 
steam-and-dry irons, and other types; plastics handles eliminate 
shaping and finishing required for wood handles, simplify 
manufacturing operations, and combine desirable thermal 
and electrical insulating properties. 


Why Floor Appliance Was Designed in Plastics. Modern 
Plastics v 38 n 1 Sept 1960 p 101-3. Combination sweeper- 
scrubber uses five plastics materials for 14 major parts be- 
cause they make appliance 50% lighter and three times less 
expensive than would have been possible with metal stampings ; 
weight, material, and processor tabulated for each component. 

Thermostats. See Thermostats. 

ELECTRIC ARC FURNACES. See Furnaces, Electric. 
ELECTRIC ARC WELDING. See Welding, Electric Arc. 
ELECTRIC ARCS. See Electric Discharge. 

ELECTRIC ARMATURES. See Electric Machinery—Windings. 
ELECTRIC BATTERIES 

See also Aircraft—Electrie Equipment; Electricity—Direct 
Conversion ; Electrodes ; Fuel Cells; Industrial Trucks ; Rockets 
and Missiles—Auxiliary Power Supply; Space Vehicles—Power 
Supply; Telephone Equipment—Power Supply. 


Basische Bleisulfate und deren Bildung bei der Herstellung 
von Elektroden fuer Bleiakkumulatoren, H.BODE, E.ROSS. 
Electrochimica Acta v 1 n 4 Oct 1959 p 318-25. Basic lead 
sulphate and its formation in preparation of electrodes for 
lead storage batteries; experimental and theoretical study of 
stability fields of phases occurring in system PbO.PbSO.-H20 
allows construction of solubility-pH-diagram and shows tem- 
perature stability of these phases; results obtained in investiga- 
io of battery pastes are discussed with aid of these relation- 
snips. 

Batteries for High Altitude Applications, H.HENSHALL. 
IRE—Can Convention Ree 1958 p 23-6. Power sourees available 
for high altitudes, include dry cell, nickel cadmium batteries, 
and lead acid and silver oxide zine batteries; one shot silver 
oxide zine battery provides most power per unit weight 
and volume; nickel cadmium batteries are only ones that 
work well under cold temperatures. 


Battery Care and Maintenance. Matl Handling Eng v 15 
n 5 Feb 1960 p 72-3, 120. 12 ways to improve battery perform- 
ance are listed; these rules will give better efficiency, longer 
life, and greater dependability for industrial truck use. 


Vacuum Cleaners; Washing Ma- 


Electric Equipment— 


ELECTRIC BATTERIES—Continued 


Battery Service Sparks Savings, R.HOPEWELL. Iron Age 
vy 186 n 15 Oct 13 1960 p 94-6. Proper servicing and mainten- 
ance of batteries in plant battery powered trucks, to extend 
battery life, can effect substantial savings in overall cost of 
production; 18 rules for prolonging battery life are provided. 


Final Report on Solid Electrolyte Battery Systems. US 
Office of Tech Services—Report n 131796 1956 210 p. $4. 
Report covers 30 mo work at Sprague Electrie Co, for US 
Signal Corp, leading to development of Ag/AgCl/KICli cell 
system and cup-shaped cell configuration ; combination results 
in novel cell of outstanding properties which appears to meet 
requirements for extremely long shelf-life and small physical 
size: various cell systems studied and important features of 
each are reported. 


Gasdichte Nickel-Kadmium-Akkumulatoren, K.DEHMELT. 
ETZ (Ed B) v 12 n 1 Jan 11 1960 p 7-9. Gas-tight nickel 
cadmium accumulators ; changes introduced in design of normal 
unsealed Ni-Cd batteries to prevent undue pressure rise as 
result of overcharging in sealed batteries. 


High-Rate Batteries. 14th Annual Power Sources Confer- 
ence—Proc. US Army Signal Research & Development Labo- 
ratory, Fort Monmouth, NJ, May 1960 p 108-16. Discussion 
of government, university and industrial investigations, par- 
ticularly during last year; Recent Developments of Silver 
Oxide Battery, E.M.MORSE, 108-11; Ammonia Systems— 
High-Rate Ammonia Systems with Magnesium Anodes, O. 
ADLHART, 111-13; Sulphur and Sulphur Compounds in 
Ammonia Batteries, L.J.MINNICK, 114-16. 


Les accumulateurs électriques d’aprés les brevets récents, 
M.TARRIN. Revue Générale de l’Electricité v 68 n 8 Aug 
1959 p 475-85. Electric batteries from recent patents; con- 
tinuation of author’s review of French patents (see Engin- 
eering Index 1959 p 344); design and construction of silver- 
zine accumulators; methods of battery charging. 


Performance Ratings of Secondary Batteries, P.J.RAP- 
PAPORT. Electronics v 33 n 8 Feb 19 1960 p 60, 62. Curves 
and charts given compare batteries on basis of their discharge 
characteristics, and indicate range of electrical and mechan- 
ical properties for various types. 


Primary Batteries. 14th Annual Power Sources Conference 

Proc. US Army Signal Research & Development Laboratory, 
Fort Monmouth, NJ, May 1960 p 117-38. Recent Developments 
in Mercury Cell, R.R.CLUNE, 117-20; Non-Reserve Silver 
Oxide Cell, R.AMILE, P.RUETSCHI, 120-5; Magnesium as 
Battery Anode, R.C.KIRK, R.W.REID, 125-8; Magnesium 
Flat Cell Construction, W.E.MOFFITT, 129-32; Organic 
Depolarized Dry Batteries, G.S.LOZIER, 132-6; Low Tem- 
perature Dry Batteries, D.G.SOLTIS, 136-8. 


Primary Cells, D.LNAYLOR. Contemporary Physics v 1 n 4 
Apr 1960 p 287-303. Systems of -Leclanché, magnesium and 
R.M. (mercury) cells are described in detail, together with 
lesser-known air depolarized and reserve type cells; brief 
description of nuclear cells and fuel cells, which are not 
strictly primary, is included also. 


Primary Cells and Batteries. Brit Standards Instn—Brit 
Standard n 397 1960 56 p. Standard specifies designations, 
nominal voltages, dimensions and peformance requirements 
of primary cells and batteries of Leclanche, and mercury 
types; details of certain components and of electrolyte for 
wet cells are also specified; primary cells and batteries for 
general industrial and domestic applications, and batteries 
for domestic radio receivers and hearing aids are covered. 


Problémes concernant les anodes dans les cellules primaires, 
P.BROUILLET, F.JOLAS. Electrochimica Acta v 1 n 2-8 
July 1959 p 246-60. Problems concerning anodes in primary 
cells; electrochemical criteria to which system metal-solution 
should conform if it is to be used as anode in primary cell; 
possible use of various metals, either pure or as alloys, from 
thermodynamic aspect ; example of zine and magnesium; meas- 
urements of variation of potential and amount of anodic 
decomposition. 


Progrés dans l'industrie des accumulateurs. Société Francaise 
des Electriciens—Bul Ser 8 v 1 n 1 Jan 1960 p 24-54. Progress 
in electric battery industry; papers presented at 8rd Section 
of Society on June 16 1959; 100 years of progress in lead 
battery, industry, G.GENIN, 24-30; Alkaline batteries (FeNi 
and CdNi), and their recent improvements, M.BOUGARAN, 
31-9; Silver battery and its possibilities, H.ANDRE, 40-54. 


Secondary Batteries. 14th Annual Power Sources Conference 
Proc. US Army Signal Research & Development Laboratory, 
Fort Monmouth, NJ, May 1960 p 78-93. Developments in vari- 
ous types of secondary batteries; Sealed Nickel-Cadmium 
Batteries, C.MENARD, 78-80; Cadmium-Oxygen Study on 
Sealed Ni-Cd System, A.B.MUNDEL, P.RITTERMAN, 81-4; 
Sealed Zine-Silver Oxide Secondary Batteries, J.C.DUDDY, 
J.T.ARMS, 84-7; Sealed Cadmium-Silver Oxide Batteries, P.L. 
HOWARD, F.SOLOMON, 87-90; Optimum Design of Space 
Vehicle Storage System, S.H.WINKLER, 90-3. 


Studies on Electrolyte for Dry Cells, K.SASAKI, T.TAKA- 
HASHI. Electrochimica Acta vy 1 n 2-3 July 1959 p 261-71. 
Investigation to clarify states of ions in system ammonium 
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ELECTRIC BATTERIES—Continued 


chloride-zine chloride-water; influence of electrolyte com- 
position on characteristics of Leclanche cells is attributed 
principally to formation of complex ions of zine; in practice, 
proportion of ZnCle affects open circuit emf only slightly, 
but its increase greatly increases capacity. 


Charging. Constant-Voltage Battery Charger, C.H.LEET, W. 
ZUG. AIKE—Trans vy 79 pt 2 (Applications & Industry) n 50 
Sept 1960 p 298-304. Design features of “UR” type utility 
charger Meeting requirements for ideal sub- and central-station 
application; it can maintain battery charge voltage within 
plus or minus 1% with a-c voltage variation of plus or minus 
10% from zero to rated output current; being completely static 
device, it has no moving elements. Paper 60-895. 


Corrosion. Contribution & ]’étude du facteur traction dans la 
peroxydation anodique du plomb, A.COUSTENOBLE. Métaux, 
Corrosion, Industries v 85 n 421, 422 Sept 1960 p 309-16, 
Oct p 379-94. Study of factor of tension in rupture of positive 
cells of lead batteries; statement of problem; present knowl- 
edge concerning mechanical stresses, corrosion and corrosion 
fatigue of lead and some lead alloys reviewed; corrosion 
fatigue tests of Pb-Sb alloys for battery grids; influence of 
some additions used as remedies. 20 refs. 


Manufacture. Radiation Gage Regulates Paste Dispensing, 
G.N.STOVER. Automation v 6 n 12 Dec 1959 p 63-4. Automatic 
control system added by C & D Batteries Diy, Electric Autolite 
Co to its pasting machine; system accurately measures weight 
of active material applied to battery plates and automatically 
adjusts machine to maintain uniform, preset quantity for all 
plates of given type. 


Solar. See also Photoelectric Cells; Semiconductors—Silicon. 


Designing Solar Cell Power Supplies, T.R.NISBET. Elec- 
tronic Equipment Eng v 8 n 2 Feb 1960 p 175-7. Problems 
encountered in design of combination of solar cell arrays 
and batteries; methods of solution suggested; graphical de- 
sign system based on characteristic curve of solar cell leads 
to construction of useful maximum power rectangle. 


Light Magie with Semiconductor Devices. Engineering v 
190 n 4922 Aug 19 1960 p 239. Possibilities for increasing 
efficiency and reducing cost of solar cells, which convert 
sunlight directly into electricity; it is suggested material 
other than silicon must be found which has better response in 
violet region of light; in compound cells one receives only 
filtered light; International Rectifier is trying embedded wire 
to reduce internal resistance; trials are being made to grow 
crystals to size; cells are used in satellites, and applications 
to clocks, radios, signaling devices, etc, are under considera- 
tion. 


Limitations and Possibilities for Improvement of Photovoltaic 
Solar Energy Converters—1l. Considerations for Earth’s Sur- 
face Operation, M.WOLF. IRE—Proc v 48 n 7 July 1960 p 
1246-63. Seven factors limiting performance of photovoltaic 
solar energy converters are listed and explained; they can be 
classified into basic and technology determined limitations ; 
possibilities for improvement on technology determined limita- 
tions are investigated for silicon solar cell. 


Solar Batteries for Use as Power Source of Unattended 
UHF Repeaters, MMKOBAYASHI, Y.ISHIKAWA, K.HAYASHI. 
Instn Elec Engrs—Proc v 106 Pt B Supp n 16 May 1959 p 
726-30. Array of solar batteries installed on top of Mt Shinobu, 
Japan, for repeater equipment consisting of two pairs of 
transmitter-receivers, each of which is partly transistorized ; 
silicon solar batteries convert solar energy directly to feed 
equipment and simultaneously to charge set of nickel-cadmium 
batteries in floating circuit arrangement as provision for 
unfavorable weather. Paper 2960E. 


Solar-Cell Power Supplies for Satellites, R.M.ACKER, R.P. 
LIPKIS, R.S.MILLER, P.C.ROBISON, Electronics v 33 n 11 
Mar 11 1960 167-72. Because of their relatively high efficiency 
and availability silicon voltaic cells were chosen as device 
for conversion of sunlight to electricity in power supplies 
for Able space probes; basic design considerations. 


Temperature Control of Silicon Solar Cells in Space En- 
vironment, W.LUFT, H.NASH. Semiconductor Products v 3 
n 6 June 1960 p 39-43. Primary consideration for silicon 
solar cell collectors is control of cell temperature to achieve 
optimum power to weight ratio; conventional non-coated 
silicon cells operate at higher temperatures than desired for 
good efficiency; by optical coating of surface of these cells, 
temperature can be reduced and efficiency improved; discussion 
of factors involved. 


Standards. Many Changes Reflected in New Dry Cell Stand- 
ard, W.J-HAMER. Mag of Standards v 31 n 3 Mar 1960 p 
81-4. Changes incorporated in new Am Standard Cc 18.1-1959, 
include cell dimensions in both English and metric systems, 
cell designations recommended by Int Electrotechnical Com- 
mission for individual LeClanche and mercury cylindrical 
cells and standard flat cells, and batteries for use with tran- 
sistorized circuits, ete; tables show batteries for transistor 
hearing aids and instruments, and diagram gives transistor 
cell dimensions- 


ELECTRIC BATTERIES—Continued 


Specification for Dry Cells and Batteries. US Bur Standards 
—Handbook n 71 Dec 1959 20 p. Revised standards cover 
dry cells and batteries having nonspillable electrolytes and 
include specifications on nomenclature, nominal voltage, 
standard sizes, materials and workmanship, jackets, marking, 
top closure, battery connections, terminals, voltage and ca- 
pacity tests, and required average performance. 


ELECTRIC BUSBARS 
See also Electric Substations. 


NE-Metalle in der Elektrotechnik, S.SSCHWARZ. Metall v 14 
n 2 Feb 1960 p 126-31. Nonferrous metals in electrical engi- 
neering; busbars in enclosed and open-air switchgear and 
distributing sub-stations; review of factors affecting design 
PR and choice of metal, largely based on literature. 26 
refs. 


New Concept in Bus Duct—Improved Safety High Efficiency. 
Plant Eng v 14 n 1 Jan 1960 p 128-9. Low reactance plug-in 
bus duct incorporating many design improvements and safety 
features announced by BullDog Electric Products; duct is 
rated at 600 v, a-c, single and three phase; high efficiency 
of new duct is evidenced by low voltage drop inherent in 
design; 600 amp duct has voltage drop of 4 v/100 ft at full 
load, which is one half of previous designs; description and 
photographs of design and construction. 


Practical Solutions of Inductive Heating Problems Result- 
ing from MHigh-Current Busses, N.SWERDLOW, M.A. 
BUCHTA. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 46 Feb 1960 p 1736-44. (discussion) 1744-6. Problems 
associated with deleterious heating of building structural 
steel, piping and pipe hangers, gas and air ducts, as well 
as stairs and handrailings, when buses of 8000 amp and higher 
are used; curves to estimate maximum temperature for various 
conditions and configurations; application of curves and 
reduction of temperature rise. Paper 59-1124. 


Tepelna kontrola zatizitelnosti pripojnic, Z.KRESADLO. 
Elektrotechnicky Obzor v 48 n 9 Sept 1959 p 458-62. Thermal 
control of permissible load of busbars of large cross sections ; 
ealeculations to find temperature rise in busbars at which 
ratio between investment costs and price of power losses in 
busbars exhibits optimum value; method for calculation of 
heat losses. 


Aluminum. Barres de connexion en aluminium, G.DASSETTO. 
Assn Suisse des Electriciens—Bul v 51 n 1 Jan 16 1960 p 
2-14. Aluminum busbars; equations for electric and mechanical 
calculations of busbars, considering short circuit loads; char- 
acteristics of aluminum and aluminum alloy busbars of dif- 
ferent cross sections. 


Flame-Sprayed Contact Surfaces on Aluminum, D.K.FOX, 
C.L.CARLSON. Light Metal Age v 18 n 1-2 Feb 1960 p 24-7. 
Two methods for flame spraying silver and tin contact sur- 
faces on high strength aluminum bus conductors investigated ; 
first method employing inert gas carrier is preferred over 
second which uses air as transfer medium; particular advan- 
tage of inert gas is prevention of oxidation during metal 
transfer from gun to sprayed surface. 

Joints in Aluminium and Aluminium Alloy Busbars—Ex- 
periments on Contact Resistance, A.P.SINGH. Brit Elec & 
Allied Industries Research Assn—Tech Report n Z/T118 1959 
16 p, 5 supp plates. Study of variation in contact resistance 
with contact pressure using various surface preparations, 
including abrasion under petroleum jelly, tinning, silver plat- 
ing and coating with patented jointing compounds; effect 
of temperature on joint resistance; rolled aluminum bars 
were found to give lower joint resistance than extruded bars. 


Measures Load on Bolted Joint, W.BRATKOWSKI. Iron 
Age v 185 n 8 Feb 25 1960 p 74-5. Usefulness of bolted joints 
could be increased if forces maintained by bolts were more 
exactly known; when short circuits occur in aluminum bus- 
bars fastened with steel bolts, differences in thermal and 
electrical conductivity of metals and their differences in ther- 
mal expansion and modulus of elasticity create changes in 
load which must be considered in design; method described 
for study of aluminum busbars under short circuit conditions, 
for different bolting arrangements; some results given; 
diagrams. 

MIG-Schweissung von Stromschienen aus Aluminiumprofilen, 
M.MAIER. Zeit fuer Schweisstechnik v 50 n 4 Apr 1960 
p 103-8. MIG welding of aluminum busbars; welding opera- 
tions described and illustrated; requirements to be met by 
welding equipment for satisfactory results. (In German and 
French). 

Protection. La protection des barres omnibus a 16 et a 50 
kV, J.R.BERNE. Assn Suisse des Electriciens—Bul v 51 n 2 
Jan 30 1960 p 62-3. Protection of 16 and 50 kv busbars; 
procedure described as extremely simple for acceleration of 
busbar relay protection. 

ELECTRIC CABLES 

See also Coal Mines and Mining—Electrie Equipment; Elec- 
tric Conductors; Electric Distribution; Electric Lines; Elec- 
tric Transmission; Electric Wiring; Mines and Mining— 
Electric Eauinment; Radio Lines; Telephone Cables. 
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Cable Operation—1958,. Edison Elec Inst—Publ n 60-33 1960 
20 p. Annual statistical study of cable, joint, and termina- 
tion operation for oil-impregnated, paper-insulated, duct-lay 
cable; data submitted by 12 companies which operate 200 
or more mi of h-v cable; performance data. 


Flat-Conductor Flexible Cables, W.ANGELE. Elec Mfg v 66 
n 2, 3 Aug 1960 p 74-9, Sept p 164-8. Manufacturing techniques 
by embedment of flat conductors within two layers of flexible 
plastic insulation; performance characteristics; specific data 
on load-carrying capabilities, crosstalk, RF attenuation, and 
on shielding techniques; application techniques and preferred 
methods for cable terminations and connections; connector 
designs and specifications for standard connector; advantages 
of flat-conductor cable system. 5 


Perforation dielectrique par instabilite thermique des cables 
a courant continu, M.FALLOU. Revue Generale de 1’Elec- 
tricite v 68 n 12 Dee 1959 p 693-5. Dielectric breakdown of 
d-e cables due to thermal instability; theoretical explanation 
of phenomenon, thought to be restricted to a-c cables, but 
now observed, under laboratory conditions, on d-c cables as 
well. 


Thermal Environmental Factors Affecting Exposed Pipe- 
Type Cable, W.A.TRIPP. Elec Eng v 79 n 2 Feb 1960 p 142-5. 
Investigation on straight heat balance basis, leading to design 
of section of 69-kv pipe-type cable installation across East 
River in New York City, which had to be exposed to full 
outdoor conditions, including direct sunlight. 


Unique Cable Installation Goes Aerial—Saves Utility $20,000, 
W.A.THUE. Elec Light & Power v 87 n 22 Nov 15 1959 
p 110-14. How three-conductor 500,000 ecm, polyethylene, 
shielded, C-L-X cable was used by Florida Power & Light 
Co to provide new 18.8-kv feeder which runs underground within 
substation property and overhead thereafter; field installation 
of cable; savings obtained from deferring underground duct 
system and avoiding splicing. 


Aluminum. See Electric Conductors—Aluminum. 
Aluminum Sheathing. See Electric Cables—Sheathing. 


Cathodic Protection. Cathodic Protection in Urban Area with 
Distributed Anode System, J.P.McARDLE, Jr. Corrosion v 
16 n 3 Mar 1960 p 83-6. Problems involved in applying 
eathodic protection to cables in underground conduit system in 
urban area where resistivity conditions are not uniform 
and where other subsurface structures are present; distributed 
anode system used; impressed current was supplied by three 
small rectifiers; about 21 sheath miles of cable were protected 
of which 16 mi were bare lead sheath. 


K voprosu razmeshscheniya i effektivnosti deistviya izoliru- 
yushehikh muft i izoliruyushchikh flantsev pri zashchite 
podzemnykh metallicheskikh sooruzhenii ot elektrokorrozii, 
L.D.RAZUMOV. Elektrichestvo v 80 n 2 Feb 1960 p 19-24. 
Best location for and effectiveness of insulating couplings and 
flanges is protecting underground metal structures against 
corrosion; study of electric ‘sectionalization’ of underground 
metallic structures by means of insulation sleeves on cables 
and insulation flanges on conduits; how insulation ‘gaps’ 
may be introduced in stable cathode zones to reduce stray 
currents. 


Coaxial. See Electric Insulating Materials-—Plastiecs; Radio 
Lines—Coaxial; Telephone Cables—Coaxial. 


Conduits. See also Electric Cables—Standards. 


Bituminized-Fibre Conduits and Fittings. Nat Elec Mfrs 
Assn—Publ n BC 1-1959 Nov 1959 6 p, 1 supp plate. Standard 
covers conduits and fittings for installation of wires and 
cables which shall be one of following two types; designed 
to be encased in concrete when installed, or designed for 
installation underground without encasement in concrete. 


Determination of Ground-Fault Current on Common A-C 
Grounded-Neutral Systems in Standard Steel or Aluminum 
Conduit, J.A.GIENGER, O.C.DAVIDSON, R.W.BRENDEL. 
AIEE—Trans vy 79 pt 2 (Applications & Industry) n 48 May 
1960 p 84-7 (discussion) 87-90. Usable data, obtained by 
laboratory tests, for improved design of grounded-neutral 
circuits in rigid steel or aluminum conduit. Paper 60-12. 


Precast Duct Underground Saver, T.S.JEPSON. Elec World 
v 153 n 23 June 6 1960 p 57-8. Precast concrete multiple duct 
for power conductors, developed by Northern States Power 
Co, drawing from experience of local telephone companies; 
development consisted primarily of increasing diameter of 
duct openings from 8% to 4% in. and providing suit- 
able separation between individual ducts to minimize effects of 
faults in adjacent cables; tongue-and-grove separation is used. 

Thermoplastic Conduit Combats Corrosion, E.W.START. Elec 
World vy 153 n 2 Jan 11 1960 p 48-9. Experience of Bonneville 
Power administration with thermoplastic pipe applications ; 
methods and tools for installation of plastic conduits. 

Connectors. See Electric Cables—Joints. 


Cooling. Directly-Buried Cables Cooled by Water... Capacity 
up 50%, P.RALSTON, G.H.WEST. Elec Light & Power v 
88 n 20 Oct 15 1960 p 54-7. New method for water cooling of 
115 ky power cables, used by Ontario Hydro Transmission 


ELECTRIC CABLES—Continued 
system; water circulates in 3% in. ID polyethylene pipes buried 
in close proximity to cables; control system turns cooling 
water on or off automatically depending on requirements of 
cables. 

Water-Cooled Copper Conductors, COGLE, HARTILL. Engi- 
neer v 210 n 5466 Oct 28 1960 p 699-702. Method of increasing 
plant power rating by circulating coolant through hollow 
copper tubes brazed on to solid conductors, or through holes 
in conductors; design data for water cooled power eable for 
240 Mev electron synchrotron for nuclear research at Glasgow 
Univ, cooled copper conductor for 7 Gev proton synchrotron 
at Rutherford High Energy Laboratory, and water cooled 
coils for thermonuclear projects; notes on use also for tur- 
bine-generator interconnection; diagrams. Before Copper 
Development Assn Oct 1960. 


Water Cooling of Power Cables, D.A.THOMAS, W.HOLDUP. 
GEC Journal v 27 n 3 (Summer) 1960 p 141-4. Possibility, of 
increasing current carrying capacity of cables is receiving 
jnereased interest and urgency as demands for electrical 
energy increase and cables are being designed to carry heavier 
loads; trials of various systems were conducted at Uskmouth 
Generating Station of Central Electricity Generating Board, 
Great Britain ; investigation and results obtained are described. 


Corona. See Electric Cables—Insulation. 


Corrosion. See Electric Cables—Cathodie Protection; Electric 
Cables—Fault Location. 


Current Carrying Capacity. See Electric Cables—Cooling; Elec- 
trie Conductors. 


Fault Location. See also Electric Cables—Gas Filled; Electric 
Lines—Fault Location. 


Bin neues Punkt-Ortungssystem fuer Starkstrom-Erdkabel, 
H.HENNEBERG. Siemens Zeit v 83 n 11 Nov 1959 p 698- 
703. New precision fault locating system for heavy current 
underground cables; features of “‘Geoskop’’ assembly and of 
new AF “‘spot’’ location method. 


Fault Locator Expedites Repairs on Plum Island Submarine 
Cable, N.E.PICCIONE. Elec World v 152 n 21 Nov 23 1959 p 
52-4. Use of pulse-echo system combined with sonar principle 
by Long Island Lighting Co, NY, to expedite restoration of 
13.2 kv submarine cable. 


Fehlerortung an Starkstromkabeln, H.WECHSUNG.,. Archiv 
fuer Technisches Messen n 287 Dec 1959 p 245-8. Fault location 
in heavy current cables; review of modern methods including 
HF and pulse techniques, accurate spot location etc; inter- 
mittent faults. 


Recommended Procedure for Diagnosis of Cable, Joint, and 
Termination Troubles. Edison Elee Inst—Publ n 60-16 1960 
7 p. Definitions; selection of samples for examination, and 
examination of samples; classification of causes of failures, 
including manufacturing defects, installation defects, insula- 
tion deterioration, corrosion of metallic coverings, system 
disturbances, mechanical damage, and other known causes; 
unknown causes of failure. 


Sensibilité d’un pont a fil & haute tension utilisé dans 
la recherche des défauts des cables, M.E.MARCHAND. Revue 
Generale de l’Electricite v 68 n 12 Dee 1959 p 661-5. Sen- 
sitivity of h-v slide wire bridge used in fault location of 
cables; sensitivity variation of bridge as function of length 
and cross section of underground cable; maximum fault resist- 
ance to which this method of location can be applied. 


Versatile Mobile Test Truck Saves $5000 Per Year, W.A. 
SINCLAIR. Elec Light & Power v 88 n 16 Aug 15 1960 p 
55-7. New type of test truck containing its own 220 v power 
supply, used by Detroit Edison Co for cable testing and fault 
location; truck comprises h-y rectifier set, limited-current 
thyratron fault locator, adjustable gaps, condenser for 20-kw 
surge generator, power-drive from truck transmission and 
other equipment, 

Gas Filled. See also Electric Cables—Insulation. 


Gas-Filled Cavities in Solid-Type Cables, N.KLEIN. AIFE 
—Trans v 79 pt 3 (Power Apparartus & Systems) n 47 Apr 
1960 p 77-84 (discussion) 84-7. Study of shape, size, gas pres- 
sure, and distribution of cavities in oil-impregnated insulation 
of solid-type cables for purpose of estimating dielectric 
strength; possible cavity locations and influence which acting 
forces and gas solution in oil have on cavities; variations in 
cavity properties; corona occurrence; applicability of cavity 
analysis to other apparatus with impregnated insulation, e.g., 
transformers and capacitors, Paper 60-13. 


Gasinnendruckkabel mit gewelltem Aluminiummantel, H.F. 
HEINEMANN. Elektrizitaetswirtschaft v 59 n 8 Apr 20 
1960 p 222-6. Internal gas-pressure cable with corrugated 
aluminum sheath; design and electric properties of cables ; 
advantages of corrugated aluminum sheathing; fittings; de- 
scription of installation for maintaining gas pressure and 
device for facilitating fault location. 

Grounding. See Electric Equipment- Grounding. 
Heating. See also Electric Cables—Sheathing. 


Application of Accepted Cable-Heating Principles to Un- 
equally Loaded Underground Duct, R.D.CHAMLEER, D.E,Me- 


Insulation. 
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CALL. AIEE—Trans v 79 pt 2 (Applications & Industry) n 
48 May 1960 p 90-4 (discussion) 94-6. Simple solution, usable 
as design tool for checking cable heating in mixed under- 
ground duct banks. Paper 60-38. 


Mathematical Solution to Problem of Control of Thermal 
Environment of Buried Cables, J.V.SCHMILL. AIEE—Trans 
v_ 79 Pt 3 (Power Apparatus & Systems) n 48 June 1960 p 
175-80 (discussion) 180-2. Equation, suitable for programming 
on digital computer, furnishing complete solution in series 
expansion to problem; solution suggests that other shapes, 
e.g. trapezoidal, besides rectangular one, may be found to 
be most economical for trench. Paper 60-94. 


Protection of Conductors Against Overheating, J.L.WATTS. 
Mech World v 139 n 3485 Dee 1959 p 506-9. Fires due to earth 
faults may occur from overheating of one or more conductors 
by earth-fault current, fusing of conductor, or arcing between 
conductors at different voltages; aspects of current ratings 
and cable protection, motor circuit cables, operating current 
of fuses, cable tests, fusing factor, time lag of curcuit breakers, 
and protection of earth continuity conductor reviewed; tabu- 
lar and graphical data. 


t See also Electric Cables—Gas Filled; Electric Cables 
—Joints; Electric Cables—Standards; Electric Insulating Ma- 
terials; Wire—Protective Coatings. 


Continuous Vertical Vulcanisation of Synthetic Rubber 
Insulated Cables, G.SMART, F.FREIMAN. Rubber & Plastics 
Age v 41 n 10 Oct 1960 p 1170-2. Vuleanizing tube is built 
vertically; extruder is located on tower some 80 to 100 ft 
above ground level; some one dozen installations erected and 
in production in United States, three in France, currently 
processing butyl insulated and neoprene sheathed cables up 
to 5 in. diam. 


Control of Eccentricity in Electrical Cables, F.E.PLANER. 
Wire & Wire Products v 35 n 4 Apr 1960 p 457-8, 508-9, 511- 
12. Causes of eccentricity of extruded insulating sheath with 
respect to inner conductor; application of eccentricity control; 
inductive and capacitive methods of determining wall thick- 
ness of insulation, or position of conductor; features of Ca- 
pacitive Eccentricity Gauge; automatic control; non contacting 
eccentricity monitors. 


Elektricka pevnost kablovej izolacie z impregnovaneho 
papiera pri sucasnom posobeni striedaveho a jednosmerneho 
napatia, M.RAPOS. Elektrotechnicky Obzor v 48 n 12 Dee 
1959 p 638-44. Electric strength of impregnated paper cable 
during simultaneous application of a-c and d-c voltages; when 
ripple is superimposed on d-e voltage, breakdown is typical of 
d-c case up to certain limiting magnitude of ripple; when 
d-c component is added to a-e voltage, breakdown is char- 
acteristic of a-c case, up to certain limiting value of d-c 
component; estimate of such limits. English summary. 

Flashover Phenomena on Terminals of Butyl Rubber In- 
sulated Power Cables, B.YODA. Inst Elec Engrs Japan—J v 
80 n 858 Mar 1960 p 245-52. It is shown that in design of 
terminal structure, only flashover of impulse voltage should 
be considered, because strength of a-c flashover is so great 
that insulation of cable body will break down before that of 
terminal; possibility of replacement of porcelain bushing heads 
of cables higher than 20 kv, by properly modified plastic 
heads. (In Japanese with English summary). 

Gaseous Discharge Phenomena in High-Voltage DC Cable 
Dielectrics, E.C.ROGERS, D.J.SKIPPER. Instn Elec Engrs: 
Proce v 107 pt A (Power Eng) n 33 June 1960 p 241-51 (dis- 
cussion) 251-4. Vulnerability of polythene to damage caused 
by discharges in gas-filled cavities; assessment of importance 
of mode of deterioration under d-c conditions; direct meas- 
urements, and calculations of repetition rate of discharges 
in gas-filled cavity in dielectric subjected to d-c stress; effects 
of ripple voltages and polarity reversals are considered. 19 
refs. 


Improved Techniques for Extrusion of “Teflon’’ 100 FEP- 
Fluorocarbon Resin, J.A.BLAIR, H.J.HAON, III. Plastics 
Technology v 6 n 8 Aug 1960 p 39-41. Du Pont’s “Teflon” 
100 FEP-fluorocarbon resin used for insulating electrical wires 
and cables; its higher-than-average melt viscosity and low 
thermal conductivity cause certain fabrication limitations ; 
recommendations concerning die design, resin and die tempera- 
tures, reducing orientation, thin, and thick coatings. 


Impulse Strength of Fully-Impregnated-Paper Dielectrics 
Used in High-Voltage Cables, B.SSALVAGE, J.A.M.GIBBONS. 
Instn Elec Engrs—Proe v 106 pt A (Power Eng) n 35 Oct 
1960 p 405-14 (discussion) 415-20. Investigation into impulse 
strengths of model cables and cable-impregnating oils and 
compounds; effects of density, air impermeability, thickness 
of paper, dielectric thickness and temperatures of impregnant ; 
special papers designed to give high impulse strength incor- 
porated in experimental oil-filled cable. 26 refs. Paper 314388. 


Novyi metod izmereniya perekhodnykh soprotivlenii _izo- 
lisovenneieh truboprovodov i kabelei, L.Ya.TSIKERMAN, K.K. 
NIKOL’SKII. Elektrichestvo v 79 n 7 July 1959 p 48-51. 
New method for measuring fault resistances of insulated 
piping and cables; theory and application of method for 
quantitative determination of transient resistance between 
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insulated system and ground making it possible to estimate 
qualitatively condition of system insulation according to perti- 
nent coefficient. 


Physikalische Eigenschaften von Non-Draining-Compounden, 
K.E.BUESCHER. F & G Rundschau n 44 July 1959 p 156-65. 
Physical properties of non-draining compounds ; measurement 
of temperature dependence (20-140 C) of viscosity, yield point, 
specific volume and polarized light transparency of various 
commercially available compounds; comparison of these prop- 
erties with those of mineral oil impregnants. 


Proposed Test Procedure for Radial Power Factor Tests on 
Insulating Tapes in Paper-Insulated Power Cable. AIEE— 
Publ n 83 July 1960 4 p. Publication covers electrodes, test 
cells, measuring equipment, sampling, and test procedure. 


Silovye metallobumazhnye kondensatory, V.T.RENNE. Elek- 
trichestvo v 79 n 8 Aug 1959 p 69-72. Geometrical dimensions 
and electric strength of sector type conductor insulation; 
method for calculation of core conductors of any standard 
cross section, considering electric strength of their insulation 
and minimum material requirements for cable production. 


Starenie kabel’noi reziny, G.I.DUBROVICH. Zhurnal Prik- 
ladnoi Khimii v 32 n 10, 11 Oct 1959 p 2261-9, Nov p 2547-50. 
Aging of cable rubber; factors affecting aging properties 
of insulation rubber and rubber cover of electric cables, deter- 
mined in terms of relative elongation as function of aging 
duration ; protection of cable rubber against action of micro- 
organisms; fungicides and accelerators of vulcanization. Oct: 
Aging of cable rubber, Nov: Biological aging of cable rubber. 


Study of Effects of Corona on Polyethylene, E.J.MeMAHON, 
D.E.MALONEY, J.R.PERKINS. AIEE—Tyrans v 78 pt 1 
(Communication & Electronics) n 45 Nov 1959 p 654-62; see 
also abstract in Elec Eng v 79 n 3 Mar 1960 p 223. Effects of 
corona on commercial Fawcett-type polyethylenes (branched 
high-pressure free-radical polymers) used as insulation in 
h-v applications; investigation from point of view of factors 
involved in design of h-v cable and of criteria for selecting 
best polyethylene resin for this use. Paper 59-800. 


Symposium on High-Voltage Cable Insulation. ASTM— 
Special Tech Publ n 253 1960 39 p ($1.50). Papers presented 
at Meeting in New York, Nov 18 1959. Introduction, V.R. 
MULHALL: Paper for High-Voltage Cables, W.A.DEL MAR; 
Why and How of Cable Oil Tests—Review, R.B.BLODGETT ; 
Uaeliey Viewpoint on Cable Oils, A.M.GATES, R.W.GIL- 

ETTE. 


Technical Aspects of High Performance Triplex Service 
Drops and Secondaries, C.M.FREDRICKSON. Wire & Wire 
Products v 35 n 7 July 1960 p 882-3. Description of out- 
standing features of color-coded ‘‘Hypalon’”’ covering over 
“Compresto’’ conductors; principal engineering features of 
“Compresto” cable construction. 


85-Kv  Polyethylene-Insulated Cable Installation, G.J. 
CROWDES. AIEE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 45 Dec 1959 p 1086-90 (discussion) 1090-2. Experi- 
ence with installation of 4% mi of three single-conductor 350- 
MCM 35-kv polyethylene cables, inserted in long open-wire 
line, consisting of partly aerial and partly direct buried 
cable, which carried up to 13,000-kva load; cable was developed 
in response to increasing interest in polyethylene as insulating 
material for forecasting higher distribution voltages. Paper 
59-496. 


To Solve EHV Dielectric Dilemma: Design Molecule! K.S. 
WYATT. Elec World v 153 n 4 Jan 25 1960 p 66-8, 142. Re- 
search needed to develop new dielectrics that can extend capa- 
bilities of future extra h-vy cable beyond thermal limits im- 
posed by losses in oil-paper insulation; mylar and polystyrene 
and polyethylene; for extruded structures requirements of 
extra h-v cable insulation and possibilities of obtaining it with 
aid of high polymer density. 

Varnished Cloth Insulated Cables. ASA-Am Standard C8.13- 
1960 May 5 1960 46 p. Sponsor: Elec Standards Board. Publi- 
cation applies to all sizes and classes of underground, aerial 
and indoor power cables which are insulated with varnished 
cloth and used for transmission and distribution of electric 
energy; information is given for conductors, insulation, shield- 
ing, assembly of core, outer coverings, testing, shipping and 
installation. 


Joints. See also Electric Conductors—Aluminum. 


Design and Analysis of Unplated High-Pressure Limited- 
Area Bolted Electric Joint: Method of Calculating Various 
Components of Joint Resistance, R.K.ALLEN. AIEE—Trans 
vy 78 pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 
1047-53. Design of joint geometry to obtain scrubbing action 
under pressure when joint is made up; means of predicting 
joint performance by calculating values of components of 
total joint resistance for various designs. Paper 58-1197. 

Effect of Elevated Temperature on Flash-Welded Aluminum- 
Copper Joints, C.R.DIXON, F.G.NELSON. AIEE—Trans v 78 
pt 2 (Applications & Industry) n 46 Jan 1960 p 491-6; see also 
Elec Eng v 78 n 12 Dee 1959 p 1190-4. Tests to evaluate im- 
proved techniques by which fiash-welded joints between alumi- 
num and copper can be made commercially; average strengths 
of welds are at least 10,000 psi when heated as high as 300 
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F for 2 yr; weld strength data for various other temperatures 
and test periods; no evidence of embrittlement was found at 
any of heating conditions used. Paper 59-1162. 


Epoxy Resin—Orlon Cable Terminations for 4-Kv Service, 
J.J.RUECKERT, O.W.LUSBY, P.L.BETZ. AIEE—Trans v 78 
pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 983-5 
(discussion) 985-6; see also abstract in Elec Eng v 79 n 3 
Mar 1960 p 210. Design, test data, and field performance of 
potheadless terminations used by Baltimore Gas & Electric 
Co on PILG cable indoors and at selected locations out of 
doors; termination design is based on hand applied insulation 
and weather seal of epoxy-resin-impregnated orlon tape which 
covers cable end from lead sheath to h-v connector; filler 
materials may be added to basie resin. Paper 59-660. 


Epoxy Resin—Orlon Cable Terminations for 33-Kv Service, 
P.L.BETZ, O.W.LUSBY, J.J.RUECKERT, J.F.FOLEY, M.B. 
GORDON. AIEE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 45 Dec 1959 p 977-81 (discussion) 981-3. Design of 
termination developed by Baltimore Gas & Electric Co for 
its underground transmission and distribution system; pre- 
pared cable end is installed in porcelain pothead almost com- 
pletely filled with cable oil; passage of oil between pothead 
and cable is prevented by resin insulation wrapped into 
epoxy resin impregnated orlon tape, along with portion of 
metallic cable sheath and portion of h-y connector. Paper 59- 
659. 

How To Be Sure of Good Connections in Overhead Distribu- 
tion Lines, I.MATTHYSSE. Elec Light & Power v 27 n 23 
Dec 1 1959 p 77-9. Simplified methods for preparing cable 
connections; installation of new aluminum cable and con- 
nection of weathered lines; aluminum-copper connections. 


Le procédé Vuleable pour les raccordements aluminium- 
cuivre, J.P.PLICHON. Revue de l’Aluminium vy 37 n 276 May 
1960 p 612-16. ‘‘Vuleable” process for joining cables insulated 
by double sheath of butyl and neoprene, developed by Com- 
pagnie Auxiliaire d’Electricité et d’Entreprise in Lille, 
France; method consists in restoring double insulation 
and vuleanizing it in special heating mold; air tightness 
and imperviousness obtained have facilitated joining of copper 
wire branch circuits to aluminum feeder. 


Raccordements electriques par contact des conducteurs 
usuels en aluminium et cuivre, M.P.PLANTE. Societe Fran- 
caise des Electriciens—Bul v 9 n 105 Sept 1959 p 504-16. 
Electric joints by contact of ordinary aluminum and copper 
conductors; review of surface treatment and other joining 
techniques; expressions on influence of mechanical function- 
ing of joint, developed for bars, and later generalized for 
tube and cable conductors. 


Radiography Checks Welds in Pipe-Type Cable Lines, H.L. 
DAVIS, Jr. Elee Light & Power v 38 n 1 Jan 1 1960 p 52-4. 
Application of X-ray photography to construction of h-p 
pipe-type cable lines on Philadelphia Electric Co system; 
how X-ray photography proved to be superior to pressure 
method of inspection and testing, speeding up processes of 
applying Somastic molds at welds, backfilling trenches and 
restoring pavement. 

Tentative Specifications for Connectors for Aluminum Con- 
ductors. Edison Elec Inst—Publ n 59-70 1958 (received 1959) 
9 p. Specifications cover devices used for making electrical 
connections between aluminum conductors, or aluminum con- 
ductors in combination with copper conductors; performance 
requirements for electric characteristics of connectors. 


Manufacture. Application of Enamel Coverings to Rectangular 
Copper Sections and Their Specialised Application in Manu- 
facture of Continuously Transposed Conductors, J.F.COWEN. 
Wire & Wire Products v 35 n 10 Oct 1960 p 1347, 1349-50, 
1440-1. Development reported which is proving of growing 
significance within transformer industry in Great Britain; 
benefits which have been derived by British Insulated Callen- 
der’s Cables, winding wire manufacturers, as result of enter- 
ing this field. 

Precision Cable Manufacture Improved with New Type 
Reels, A.W.LEVENHAGEN. Wire & Wire Products v 35 
n 9 Sept 1960 p 1127, 1181-3. How serious production problem 
resulting from smaller diameters and longer lengths required 
for wires used in instrumentation cables, was solved by 
molded ea glass in form of reels made of reinforced plastic 
material. 


Oil Filled. See Electric Cables—Insulation; Electric Cables— 
Submarine. 

Protection. See Electric Cables—Insulation; Electric Cables— 
Sheathing ; Electric Lines—Protection. 

River Crossings. See Electric Cables—Submarine. 

Sheathing. See also Electric Cables—Gas Filled; Electric 
Cables—Insulation; Lead and Alloys—Corrosion; Lead and 
Alloys—Testing ; Telephone Cables—Sheathing. 

Elektrisch beheizte Bleischmelzen insbesondere fuer Kabel- 
mantelpressen, H.RIEMANN. Draht v 11 n 5 May 1960 p 
244-9. Electrically heated lead baths especially for cable 
sheathing presses; description of modern furnaces and prac- 
tices for melting lead with minimum of oxidation and other 
contamination; factors discussed are design of melting vessel 


ELECTRIC CABLES—Continued 


and of outlet valve; melting temperature; alloying practice. 


Etude du comportement des écrans métalliques des cables a 
isolation solide soumis 4 des courants de court-cireuit, R. 
ARRIGHI. Société Francaise des Electriciens—Bul vy 9 n 
107 Nov 1959 p 649-65. Behavior of metallic shielding on 
cables with solid insulation, when subjected to short circuit 
currents; theoretical and experimental study of electric and 
thermal properties of copper and aluminum tape shielding on 
cables having thermoplastic or synthetic rubber insulation. 


Heating of Lead Sheath of Cable after Short-Circuit, N.A. 
BJARESTEN. Elteknik v 3 n 2 Feb 1960 p 17-20. How h-v 
cable used for d-c transmission withstands its own short- 
circuit current, and whether damage will be limited to location 
of short-circuit; it is shown that ratio of energy density after 
short-circuit to energy density before short-circuit, assumes 
relatively small maximum values for conventional cables; no 
noticeable heating occurs with conventional cables. 


Notwendigkeit und Schutzwert metallischer Maentel von 
Sekundaerkabeln, K.BERGER. Assn Suisse des Electriciens— 
Bul v 51 n 11 June 4 1960 p 549-63. Necessity and protective 
value of metallic secondary cable sheaths in very h-v installa- 
tions and in high mountain applications, as example of pro- 
tective action of Faraday screens. 


Preparation of Lead Cable Sheath Materials for Microscopi- 
cal Metallography, P.GREGORY, A.J.BANGAY, R.PARIS. 
Metallurgia v 60 n 361 Nov 1959 p 233-6. Details of techniques 
developed in laboratory of British Insulated Calender’s Cables, 
London, for mounting, grinding, polishing and etching of 
lead cable sheath alloys; photomicrographs show quality of 
results achieved. 

Proposed Test Procedures for Determining Tensile Strength 
and Hardness of Lead Sheaths. AIEE—Publ n 84 July 1960 4 
p. Recommendations for tensile strength, elongation, and 
hardness tests on samples of lead sheaths removed from 
cables. 

Ueber das Verhalten des “halbleitenden Korrosionsschutzes”’ 
bei Einwirkung von Gleichstrom, E.BADUM, J.BECKMANN, 
R.WEINTZ. F & G Rundschau n 44 July 1959 p 149-55. Be- 
havior of ‘“‘semiconducting corrosion protection’? under d-c 
action; methods and results of investigations showing how 
“semiconducting protection’? of aluminum sheathing loses its 
protective characteristics during anodic potential by electro- 
chemical oxidation process. 


Standards. Armored Cable. Underwriters’ Laboratories—Stand- 


ards for Safety n UL 4 Mar 1959 35 p. Requirements cover 
multiple-conductor armored cables for use in wiring systems 
operating at potential of 600 v or less and at temperature of 
60 C or 75 C according to temperature rating of insulated 
conductors. 

Conduit Fittings, Cable Fittings and Accessories. Nat Elec 
Mfrs Assn—Publ n FB 1-1960 June 1960 16 p. Standard 
applies to fittings and accessories for flexible metallic conduit, 
service entrance cable, armored cable and nonmetallic 
sheathed cable; also covered are certain accessories for rigid 
conduit and electric metallic tubing. 

Specification for Silicone-Rubber-Insulated Cables and 
Flexible Cords. Brit Standards Instn—Brit Standard n 3258 
1960 19 p. Standard gives requirements and dimensions for 
units suitable for continuous use at maximum conductor tem- 


perature of 150 C; it applies to 250-v and 660-v cables and 
to 250-v flexible cords. 


Submarine. See also Electric Cables—Fault Location. 


Een derde 50 kilovolt-kruising van de Westerschelde, G. 
GAIKHORST, C.J.KALIS. Electro-Techniek v 38 n 15 July 
21 1960 p 379-88. 50 kv crossing of Westerschelde; description 
of 65 km 3-phase oil-pressure cable, which, after laying 
operation, was brought beneath river bottom by means of 
suction-dredge; method of laying and system employed for 
tracing cable in order to realize effective trench digging at 
great depth, at same time avoiding damage to cable. 

Influence on Ship’s Magnetic Compass of Submarine Cable 
Carrying Direct Current, I.HERLITZ, S.HELMERSSON. Di- 
rect Current v 4 n 8 Mar 1960 p 220-5, 229. How deviations 
of importance occur when desired course is nearly parallel 
to cable, and how this harmful influence can be very much 
reduced, if cable is laid slightly in zig-zag fashion, instead 
of in perfectly straight line. 

Laying of 170kV Submarine Cable in Denmark. Engineer v 
209 n 5429 Feb 12 1960 p 279-80. In course of oonsuniette 
150/170ky grid, 2-km long submarine cable of Mollerhoj flat 
design has been laid across Kolding Fjord between Jutland 
and Funen; heavy cable, with highest voltage rating at 


present employed in submarine work, was laid by means of 
floating drum. 


Locating Electric Cables Under Water, E.C 
Engineer Vv 209 n 54385 Mar 25 1960 p 524-6. Two iene 
diver determination of plan location and depth of d-e ener- 
gized cable where cable system crosses appreciable width of 
water; use of compass needle is most applicable when cable 
lies more or Jess in direction of magnetic meridian, and dip 
needle when it is about at right angles to meridian ; over fair 


range of cable orientations it is possible to use one as check 
on other. 
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Oresund Power Cable of 1958, A.BERGMAN, W.CARL- 
SHEM. Elteknik v 2 n 8 Oct 1959 p 121-7. Features of 120 
kv cable with circular sheath and oil expansion vessels at 
terminal points, connecting Swedish and Danish power Sys- 


tems; cable laying; theodolite measurements; measurements 
of slack. 


_ St. Lawrence River High-Voltage Submarine Cable Cross- 
ing, D.M.FARNHAM, S.H.CUNHA, G.B.SHANKLIN, H.D. 
SHORT. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 45 Dec 1959 p 1098-1179 (discussion) 1179-85. Electri- 
cal and mechanical problems associated with heavy submarine 
cable; Basic Data and Design, 1098-1113; Experimental Pro- 
gram and Cable Manufacture, 1113-34; installation, 1134-73; 
Field Tests after installation, 1173-9. 49 refs. Papers 58-78, 
58-305, 58-1353, 58-1354. 


Tailored ‘Boat’ Lays Cable Gently and Fast, J.JOERGEN- 
SEN. Elec World v 153 n 24 June 13 1960 p 52-3. Features of 
floating drum used to lay 1.25 mi of h-v cable in one day 
across Kolding Fjord, Denmark; drum was also used for 
transporting cable 175 mi from factory to installation site. 


Surges. See Electric Lines—Surges. 
Testing. See also Electric Cables—Fault Location. 


Het hoogspanningsresearch-laboratorium van de N.V.Neder- 
landsche Kabelfabrieken te Delft, P.DUBBELMAN. Electro- 
Techniek v 38 n 3 Feb 4 1960 p 99-107. H-v research labora- 
tory of Netherlands Cable Works, Delft, specially designed 
for testing h-v cables and accessories; apparatus installed 
in various departments of laboratory; methods for studying 
behavior of cables at high, low, or changing temperatures 
of cable-core or/and surroundings of cable. 


Underground. See also Electric Cables—Cathodie Protection ; 
Electric Cables—Cooling; Electric Cables—Fault Location ; 
Electric Cables—Heating; Electric Distribution. 


Soil Classification for Cable Engineers—E.R.A. Simplified 
System, M.J.VANNER. Brit Elec & Allied Industries Re- 
search Assn—Tech Report n F/T198 1960 12 p, 6 supp plates. 
Classification to provide uniform terminology which may be 
used when cable sites are being investigated, and which 
might improve knowledge of thermal properties of soil by 
allowing comparison of results from different sites. 


220-Kv Cable Ties West German Station to Overhead Net- 
work, M.HELITZER. Elec World v 154 n 7 Aug 15 1960 p 
70-2. Study conducted by West German utilities in conjunc- 
tion with electrical manufacturers to find means of cutting 
cost of underground 220 kv lines; cable dielectric was boosted 
from 8-9 kv/mm to 11 kv/mm; horizontal arrangement of 
outdoor terminal box, linking cable with transmission line, 
replaced vertical one. 


Vibrations. See Electric Lines—Vibrations. 
Water Cooling. See Electric Cables—Cooling. 
ELECTRIC CABLES, HIGH TENSION. See Electric Cables. 


ELECTRIC CALCULATING BOARDS. See Electric Network 
Analyzers. 


ELECTRIC CAPACITORS 


See also Counters—Electronic; Dielectrics; Electric Dis- 
charge; Electric Insulating Materials—Paper; Electric Meas- 
uring Instruments; Electric Motors—Braking; Electric Power 
Factor—Improvement; Electric Rectifiers; Radio Capacitors. 


Batteries prefabriques pour reseaux a basse tension, A. 
BLANCPAIN, G.LACAN. Societe Francaise des Electriciens 
—Bul v 9 n 107 Nov 1959 p 701-4. Prefabricated capacitor 
banks for ]-v networks, particularly in rural areas; features 
of switchgear, fuses, and voltage sensitive relays accommo- 
dated in weatherproof casings for mounting on poles. 


Capacitor Calibration by Step-Up Methods, T.L.ZAPF. US 
Bur Standards—J Researech—Eng & Instrumentation v 64C 
n 1 Jan-Mar 1960 p 175-9. Step-calibration methods can be 
employed for calibration of variable capacitors uitilizing 
equipment available in any electrical measurements labora- 
tory; reference to national electrical standards is made 
through use of single fixed capacitance standard. 


Economie Application of Capacitors to Distribution Feed- 
ers, MMMAXWELL. AIEE—Tyrans y 79 pt 3 (Power Apparatus 
& Systems) n 49 Aug 1960 p 353-8 (discussion) 358-9. Method 
for determining optimum size and location of capacitors ; 
curve supplying optimum pf as function of system costs 5 
method for determining economic manner of applying capaci- 
tors required to correct pf to optimum value, tailored for 
solution by digital computers. Paper 60-187. 


Etude théorique et expérimentale de la stabilisation de la 
marche d’un LOB RE Ateus synchrone sousexcité, M.CUENOD, 
M.DEL PEDRO, A.WAVRE. Assn Suisse des Electriciens— 
Bul v 50 n 18 Aug 29 1959 p 881-90. Theoretical and experi- 
mental study of stabilization of underexcited synchronous 
capacitor by tying its motor torque to pole angle; by use of 
scheme in which capacitor is coupled to its d-c starting motor 
and to pilot alternator, it is possible to obtain stable running 
up to pole angle of 180°, and to have reactive power absorbed 
up to value of nominal power. 


ELECTRIC CAPACITORS—Continued 


Evolution dans la technique des condensateurs, G.SOU- 
LAGES. Société Francaise des Electriciens—Bul v 9 n 104 
Aug 1959 p 449-60. Progress in capacitor techniques; mecha- 
nism of failures by thermal instability and internal dis- 
charges; reduction in capacitor life caused by surges of 
various amplitudes and durations; differences between capaci- 
tors with oil and with chlorinated impregnants. 


Five-Years Experience With Secondary Capacitors in Series 
With Distribution Transformers, F.C.CROWELL. Elec Light 
& Power v 38 n 4 Feb 15 1960 p 77-9. Installations of Public 
Service Co of Oklahoma in Tulsa area have been very satis- 
factory for improving voltage level and reducing or elimi- 
nating voltage flicker, greatest improvement occurring on 
fully loaded transformers serving poor power factor loads; 
some capacitor losses can be expected until all installations 
are protected by suitable resetting protector. 


High-Voltage Series Capacitors Show More Promise, S.B. 
CRARY. Elec World vy 153 n 26 June 27 1960 p 44-5. How 
capacitors are expected to become more competitive for in- 
creasing h-v transmission line stability and load capacity, due 
to high costs of rights of way, and low capacitor costs; favor- 
able experience and economic comparisons with other methods 
of increasing stability and load-carrying ability. 

Method of Locating Shunt Capacitors Suitable for Com- 
puter Solution, L.J.RANKINE. Elec World v 154 n 13 Sept 
26 1960 p 72-3. New approach for finding from simple source 
data, kvar needed, capacities of switched and fixed units, bank 
sizes, optimum locations, and estimated cost of these installa- 
tions. 


Series Capacitors on 12-KV Feeders ...11-Year Record, 
D.C.KEEZER, Elec Light & Power v 38 n 7 Apr 1 1960 p 
56-60, 89. Experience with 15 installations on Pacific Gas & 
Electric Co system to show line-type series capacitor to be 
effective and economical means for controlling voltage fluc- 
Foes pace and increasing voltage stability limit of distribution 
eeders. 


Series Capacitors Proportion Load on Unequal Parallel 
Lines, H.L.DELONEY, J.DAVEY. Elec Light & Power v 37 
n 22 Nov 15 1959 p 115-118, 206-7. Experience of Louisiana 
Power & Light Co showing practicability of utilizing 57,600- 
kva series capacitor bank to control load division between 
parallel 115-kv lines, with 38-to-1 ratio in size of conductors. 


Some Results on Cross-Capacitances per Unit Length of 
Cylindrical Three-Terminal Capacitors with Thin Dielectric 
Films on Their Electrodes, D.G.LAMPARD, R.D.CUTKOSKY. 
Instn Elec Engrs—Proec v 107 pt C n 11 (Monograph n 351) 
Mar 1960 p 112-19. Results of study suggest that mean 
capacitance per unit length may remain constant to first 
order despite presence of dielectric film on capacitor elec- 
trode; individual cross-capacitances per unit length may 
remain constant to first order, provided that dielectric film 
is disposed symmetrically with respect to capacitor symmetry 
plane. 


Subarea Determination of Capacitance of Cocentric Annu- 
lar-Plate Capacitors, D.K.REITAN, T.J.HIGGINS. AIEE— 
Trans v 78 pt 1 (Communication & Electronics) n 46 Jan 
1960 p 1002-5. Basie theory of capacitance calculation of 
capacitor comprised of two cocentric annular plates, by 
method of subareas; family of universal curves affording, by 
inspection, values of capacitance over range of geometry of 
interest in practice. 30 refs. Paper 59-1186. 


Transient Effect in Capacitor Leakage Resistance Measure- 
ments, R.W.FRANCE. IRE Int Convention Ree v 8 pt 6 
(Component Parts, etc) 1960 p 184-91. Valid leakage resist- 
ance data can only be obtained by using low resistance meters 
to make such measurements; valid experimental curves of 
leakage resistance versus time for 13 types of capacitors, each 
type employing different dielectric combination, are shown; 
significance of “insulation resistance’? curves is discussed. 


Ceramic. Ceramic Capacitors Feature High Reliability & Free- 


dom From Drift. Cer Age v 75 n 5 May 1960 p 22-30. Method 
of manufacturing miniature component at Vitramon, Inc, 
Bridgeport, Conn; material is lead silicate refinement; mean 
drift capacity is less than 0.05% after temperature cycling 
from —55 C to 125 C when measured at 1 Mc; capacity 
change at 200 C is less than 4% from room temperature; 
dielectric strength is rated at 400% of rated voltage; capaci- 
tors are manufactured in values to 6800 mmf; application 
ranges from well logging tools to missiles. 


Corrosion. See Aluminum Foil. 
Electrolytic. See also Aluminum Foil. 


Continuous Oxidation of Aluminium Foil for Electrolytic 
Condensers Using Alternating Current, B.M.TAREEV, M.M. 
LERNER. Metal Finishing J v 6 n 63 Mar 1960 p 103-8. 
English translation of article indexed in Engineering Index 
1959 p 348 from Elektrichestvo June 1959. 


Etched Capacitor Foil Output Boosted by Republic Foil. 
Modern Metals v 16 n 2 Mar 1960 p 84, 88. New plant in 
Salisbury, NC is devoted exclusively to etching foil for elec- 
tronic applications; etching equipment and operations de- 
scribed. 
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Methods for Increasing Specific Capacity of Electrolytic 
Capacitors, J.KKATONA. Acta Technica (Budapest) v 24 n 
3-4 1959 p 235-71. Increase of specific capacity depends on 
surface structure, and end-vyoltage of forming; surface of 
sintered aluminum anode is subdivided by deep, labyrinth-like 
channels, and factor of apparent surface increase reaches as 
high as 25-40 on range of low end-voltages of forming; 
application of titanium anode leads to great increase in spe- 
cific capacity; polarization capacity, and capacity of natural 
oxide layer on aluminum surface and values of both. (In 
English). 

Manufacture. Vacuum Deposition of Dielectric Films for Ca- 
pacitors, G.SIDDALL. Vacuum v 9 n 5-6 Nov 1959-Jan 1960 
p 274-87. Evaporation of inorganic materials suitable for 
making thin dielectric layers for capacitors; evaporation of 
mixture of oxides; electrical properties of some glasses ; 
stability of metal oxide compounds at high temperatures in 
relation to their free energies of formation; work carried out 
with silicon oxide shows satisfactory dielectric films for 
capacitors can be made by evaporation technique. 


Paper. See also Dielectrics. 


Oil-Impregnated Paper Capacitors—Some Factors Affecting 
Discharge Inception Stress, J.H.MASON. Brit Elec & Allied 
Industries Research Assn—Tech Report n L/T373 1958 9 p, 
6 supp plates. Interim tests to provide specific design data 
for capacitors, failure of which is frequently caused by in- 
ternal discharges, so that knowledge of factors affecting 
discharge inception stress is necessary. 


Reliability. See Electric Equipment—Reliability. 
Standards. See also Electric Capacitors—Switching. 


Recommendations for Power Capacitors for Frequencies 
Between 100 and 20 000 Hz (c/s). Int Electrotech Commission 
—Publ n 110 1959 11 p. Standard requirements regarding 
performance, testing, rating and safety of capacitor units for 
connection to a-c circuits, other than power-frequency dis- 
tribution systems, and intended to be used for power factor 
correction or for otherwise modifying characteristics of cir- 
cuit, and for assemblies of such capacitor units with acces- 
sories; installation and operation guide. 


Shunt Capacitors. Nat Elec Mfrs Assn—Publ n CP 1-1960 
Feb 1960 25 p, 2 supp plates. Publication covers capacitor 
units 4% kva and larger for power factor improvement and 
other l-f a-c applications and assemblies of capacitor units 
with accessories and control to form complete capacitor in- 
stallations. 


Switching. See also Electric Switchgear. 


Contact Erosion on Capacitor Switch, V.E.PHILLIPS, J.C. 
SOFIANEK, A.L.STREATER. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1692-7 (discussion) 
1697-8. Mechanical and electric study of contact wear in oil 
switch; equations for predicting load-life characteristics of 
capacitor switches in distribution circuits. Paper 59-1150. 


Proposed Standard for Capacitor Switches for Alternating- 
Current Distribution Systems. AIEE—Publ n 79 July 1960 
10 p. Standard applies to all single- or multi-pole a-c capaci- 
tor switches for distribution systems of nominal voltages from 
1500 to 23,000 v. 


Testing. Der Einfluss der Glimmfestigkeit auf die Bemessung 
des Kondensatordielektrikums, H.NEUMANN, J.SMOLKA. 
Elektrie (formerly Deutsche Elektrotechnik) vy 13 n 6 June 
1959 p 219-24. Influence of glow resistance on rating of capa- 
citor dielectrics; experimental method for measurement of 
glow discharge behavior of capacitors, 


Digital Electronic Instrument for Production Testing of 
Condensers, V.G.ZHELNOV. Measurement Techniques (Eng- 
lish translation of Izmeritel’naya Tekhnika) n 11 Nov 1959 
p 882-9. Circuit and setup developed for rejection, on per- 
centage accuracy basis, of capacitors having 0.013, 0.05, 0.1, 
0.2, and 0.4 uf capacitance values; range of instrument is 
plus or minus 5%, and accuracy of deviation measurements is 
plus or minus 0.1%; results of analysis can also be utilized 
in design of automatic recording instruments for varying d-c 
voltages, and in design of instruments which must meet re- 
quirements for high input impedance. 


Production-Line Testing Programmed by Punched Cards, 
R.E.WENOT, Jr. IRE—Trans on Indus Electronics v IE-7 n 
2 July 1960 p 20-8. Automatie equipment for production line 
testing of power capacitors provides advantages in speed and 
accuracy over previous manual testing; equipment described 
provides means for automatic part handling, test selection, 
data collection and interpretation, and test results recording. 

ELECTRIC CIRCUIT BREAKERS 

See also Electric Switchgear. 


Beanspruchung der Schalter bei Abstandskurzschluss, H. 
SCHULZE, Elektrie v 14 n 1 Jan 1960 p 30-2. Load on cir- 
cuit breakers in case of distant short-circuit; calculations 
of build-up voltage at terminals of circuit breakers in 2 or 
3-phase systems to derive load factor and “danger zone” of 
most difficult conditions for interruption. 


Circuit Breakers—Oil, Air, or Gas? A.W.HILL. Westing- 
house Engr v 20 n 3 May 1960 p 82-5. Comparative advantages 


ELECTRIC CIRCUIT BREAKERS—Continued 


of oil, air and sulphur hexafluoride circuit breakers; although 
oil is most widely used interrupting medium for h-v high- 
power circuit breakers, outstanding arc-quenching ability and 
other properties of SFs make it possible that SFs breakers 
over next 5-7 yr will replace bulk oil breaker, first at trans- 
mission voltage levels, and shortly thereafter at higher dis- 
tribution voltages. 


Effect of Current Chopping in Circuit Breakers on Net- 
works and Transformers. AIKE—Trans y_ 79 Pt 3 (Power 
Apparatus & Systems) n 49 Aug 1960 p 535-53 (discussion) 
553-5. Responses of simple network and transformer under 
different loading conditions to current chop, derived to cal- 
culate induced voltages; experimental techniques developed 
for measuring response of devices and apparatus; analysis is 
confined to single-phase transformers. Pt 1: Theoretical Con- 
siderations, T.H.LEE, 535-44. Pt 2: Experimental Techniques 
and Investigations, A.GREENWOOD, 545-538. Papers 60-209, 
60-207. 


Electrical Characteristics Around Current Zero in AC High 
Current Natural Are, T.ITO. Electrotechnical J of Japan v 
5 n 3-4 1960 p 103-7. Experiments conducted to investigate 
are extinction phenomena in a-c circuit breakers; results of 
precise measurements of dynamic voltage-current characteris- 
tics of arc near zero current; physical interpretation of are 
extinction phenomenon. 


High Energy Plasmas in Electrical Engineering, J.J.MAT- 
THEWS. Engineer v 210 n 5456 Aug 19 1960 p 306-8. Theo- 
retical possibilities of d-c generator with are discharge in 
place of armature as h-y d-c circuit breaker; principles of 
first rotating plasma machine, ‘‘Homopolar I’; magneto- 
hydrodynamic approach; particle orbit model; energy loss 
processes and instabilities; if small ‘‘Homopolar’’ device 
under construction shows promise, work will be expanded to 
determine constants of proportionality for various loss time 
constants, and to verify scaling laws. 


New Accuracy—for Low Voltage Breaker Tripping, N.M. 
RUSSAK. Allis-Chalmers Elec Rev v 25 n 2 1960 p 10-11. 
Composed of diodes, resistors, capacitors, and transistors, de- 
vice has no moving parts or contacts; it functions as con- 
ventional direct-acting series trip unit in that it is self- 
contained and does not require any external power source 
for breaker tripping; timing and tripping functions are per- 
formed by utilizing energy from small current transformers 
mounted on circuit breaker. 


New Considerations in Short-Cireuit Calculations, J.R. 
RANKIN, Jr, G.IL.STILLMAN. Elec Light & Power v 38 n 1 
Jan 1 1960 p 55-7. Method for determining, with increased 
accuracy, circuit breaker duties by including correction fac- 
on for asymmetry and actual pre-fault voltage into calcu- 
ations. 


Overvoltages Due to Interruption of Transformer Magnetiz- 
ing Currents, S YAMAZAKI, M.HOSOKAWA.. Hitachi Rev v 
9 n 1 1960 p 5-10. Study indicated that factors affecting over- 
voltages are circuit constants, operating duty, contact part- 
ing phase angle, dielectric recovery characteristics of circuit 
breaker, chopped current, and nonlinear resistors; overvoltage 
is generally small and harmless when steady state mag- 
netizing current is interrupted; in interruption of transient 
inrush current, severe overvoltage may occasionally occur. 


Probleme der Stossfestigkeit von Trennschaltern in Mit- 
telspannungs-Innenraumanlagen, A.CSERNATONY-HOFFER. 
Periodica Polytechnica—Elec Eng v 4 n 2 1960 p 79-95. Im- 
pulse strength of circuit breakers in medium voltage indoor 
installations; tests with Hungarian and West European 
circuit breakers of conventional design to show deficiencies 
in insulation design; some basic relations are derived involy- 
ing polarity effect in breakdown voltage. (In German). 


Restriking Voltage 33 kV Survey—East Cornwall Network, 
J.S.VOSPER. Brit Elec & Allied Industries Research Assn— 
Tech Report n G/T312 1958 (received 1960) 18 p, 5 supp 
plates. Network analyzer study of probable limits of rate of 
rise of restriking voltage in fairly simple self-contained 33 
kv network with 33 kv circuit breakers at each substation; 
effect of typical loading of system. 


Air. See also Electric Circuit Breakers—Testing. 


Comportement de disjonecteurs & coupure séche lors de 
l’élimination de courants de court-circuit entre deux ou trois 
phases et la terre, Y.PELENC. Société Francaise des Electri- 
ciens—Bul v 8 n 4 Apr 1960 p 219-26. Behavior of air circuit 
breakers when interrupting short circuit currents between 
two or three phases and ground; how value of dangerous over- 
voltage, theoretically independent of circuit breaker, appear- 
ing when breaker has to interrupt simultaneous faults be- 
tween two phases and ground in 8-phase network, can be 
modified, in practice, by breaker control. 

Druckmessungen in unmittelbarer Naehe des Lichtbogens, 
G.CONRADI, P.DUFFING. Elektrotechnische Zeit (Ed A) v 
80 n 18 July 1 1959 p 421-5. Pressure measurements in im- 
mediate neighborhood of are; new method, which is unaffected 
by electric and magnetic fields, and independent of voltage at 
point of measurement, makes use of optical transmission of 
measurements made on pressure stressed diaphragm near arc; 
mechanical and optical properties, and frequency behavior of 
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mirror bearing steel diaphragm; features of transmitter and 
receiver. 


Electrical Properties of Compressed Air in Air-Blast Cir- 
cuit-Breaker, E.M.TSEIROV. Electric Technology USSR v 4 
4 Dec 1959 p 570-88. English translation of article indexed 
ap oe ineening Index 1959 p 850 from Elektrichestvo Dec 


High-Speed Magnetic Air Circuit Breaker for Distribution 
Circuits, H.P.SLEEPER, J.D.FINDLEY. AIEE—Trans v 78 
pt 3 (Power Apparatus & Systems) n 45 Dee 1959 p 1075-9 
(discussion) 1079-81, Features of air breaker with 114 to 2 
cycles interrupting time, over range of 800 to 30,000 amp at 
4160 Vv; it is expected that use of this breaker will very 
materially improve burndown experience on that portion of 
open-wire distribution circuit which is reached by instanta- 
neous overcurrent relay in substation. Paper 58-1322. 


Le disjoncteur pneumatique & haute tension et les vitesses 
de rétablissement de tension élevées. Le défaut kilométrique, 
M.M.L.ORGERET, J.RENAUD. Société Francaise des Elec- 
triciens—Bul v 9 n 108 Dee 1959 p 724-44. H-v air blast cir- 
cuit breaker and rates of rise of restriking voltage near 
plant, defined as “kilometer faults’; methods of protection; 
high power test results; recommendations for revising French 
standard regulations for more careful operation of air blast 
circuit breakers. 


Compressed Air. See Electric Circuit Breakers—Air. 
Magnetic. See Electric Circuit Breakers—Air. 
Manufacture. Assembly-Line Speed for Job-Shop Giants. Fac- 


tory v 118 n 7 July 1960 p 70-8. Frame mounted, oil filled 
circuit breakers for interrupting excessive currents on h-v 
electric utility power lines of 14,400 to 69,000 v and floor 
mounted breakers for use with voltage above 69,000 v are 
progressively assembled on separate multi-station conveyorized 
assembly lines at Westinghouse Electric Corp’s, Trafford, Pa, 
plant; product line has programmed machine tool center for 
production of parts for floor-mounted (h-v) circuit breakers ; 
materials handling. 


High-Production Job Shop—New Concept in Manufacturing, 
T.W.BLACK. Tool Engr v 45 n 2 Aug 1960 p 45-9. Manu- 
facture of massive power circuit breakers at new Westing- 
house plant, Trafford, Pa was revolutionized by progressive 
assembly, mechanized parts handling and automation; opera- 
tions are described showing how high production methods can 
be applied to short run or job shop operations. 


How Westinghouse Paints Circuit Breakers, E.J.GAGLI- 
ARDI, W.W.WEBBER. Products Finishing v 24 n 12 Sept 
1960 p 69-72, 74, 76. Several innovations in paint application 
at Trafford, Pa plant include weir beneath floor grating to 
collect paint solids, space-saving washing machine with in- 
dexing trough that returns treatment solutions to proper 
tanks, ete; painting major structural parts; automatic con- 
veyorized spray painting; painting before shipping. 


Miniature. See Electric Fuses. 


Oil. See also Electric Circuit Breakers—Manufacture; Electric 
Circuit Breakers—Testing. 


Beitrag zum dynamischen Verhalten des Lichtbogens in 
oelarmen Hochspannungs-Leistungsschaltern, H.KOPPLIN, E. 
SCHMIDT. ETZ (Ed A) v 80 n 23 Dec 1 1959 p 805-11. 
Dynamic behavior of are in oil-poor h-v circuit-breakers ; 
variation of current and voltage in successive passages 
through current zero in 110 kv expansion breaker; it is shown 
that thermal arc-time constant for small currents is 10 wu 
sec, and above 2 k amp smaller than 5 yw sec; no after- 
currents were observed after quenching; critical steepness 
of recovery voltage for thermal restriking. 18 refs. 


High-Speed Reclosing on 11 kV Rural Networks, S.H. 
MONEY. Metropolitan-Vickers Gaz v 30 n 485 Dee 1959 p 
312-18. Use of one-shot high-speed auto-reclosing, ground- 
mounting oil circuit-breakers on 11 kv overhead rural dis- 
tribution system; faults experienced, and results obtained. 
From Electrical Times June 18 1959. 


Line of Outdoor Single-Tank Oil Circuit Breakers for 
14.4-Ky. Through 46-Ky Service, C.J.BALENTINE. AIEE— 
Trans v 78 pt 3 (Power Apparatus & Systems) n 45 Dec 
1959 p 1032-8. Author associated with General Electric Co 
describes line of circuit breakers, ratings of which are covered 
by two different sizes of breaker structure; 14.4-kv, 23-kv, 
and 34.5-kv ratings are contained in same top frame and 
tank size, while 46-ky rating is furnished in larger version ; 
improved operating performance is offered by this design by 
reduction of interrupting time rating from 8 cycles to 5 cycles. 
Paper 59-679. 


il Minimum Circuit-Breakers Type HKL with Operating 
aie G.SODERBERG. ASEA J v 32 n 4-5 1959 p 48-6. Cir- 
cuit breaker, with breaking capacity of 150 Mva at 10-12 kv, 
has built-in, spring-closing gear and can be used for, high- 
speed auto-reclosing; direct-acting releases or shunt trip coil 
are used for tripping; closing springs can be cocked manually 
or by means of hydraulic device which is fed by oil under 
pressure from central pumping set common to large number 
of circuit-breakers. 
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Twenty Years’ Experience with Outdoor Single-Tank Oil 
Circuit Breakers, S.CLARE, W.O.ROWAN. AIEE—Trans v 
78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 p 
1501-4 (discussion) 1504-6. Ontario Hydro’s experience with 
15- to 138-kv voltage range circuit breakers of this type, of 
which over 1750 are in service; benefits, obtained in prefer- 
ence to 3-tank type, include lower installed cost, lower re- 
location cost, and easier and less expensive maintenance. 
Paper 59-187. 


Oilless. See Electric Circuit Breakers—Air. 


Reclosing. See also Electric Circuit Breakers—Oil; Electric 
Circuit Breakers—Testing. 


Application of Auto-Reclosers, G.S.BUCKINGHAM. Instn 
Elec Engrs—J v 6 n 68 Aug 1960 p 483-6. New design of 
3-phase unit in one tank, operated by spring charged by use 
of shunt solenoid connected across main 11 kv supply; with 
new design, it is possible to mount current transformers in 
switch tank, and to provide simple ground-leakage protection ; 
number of unnecessary interruptions can be reduced by 90%. 


Standards. Proposed Revisions of American Standards C37.3, 
037.4, C37.5, C37.9 and C37.10. AIEFE—Trans v 79 Pt 3 
(Power Apparatus & Systems) n 49 Aug 1960 p 443-93 (dis- 
cussion) 493-506. AIEE Committee reports cover definitions 
pertaining to rating structure of a-c power circuit breakers; 
methods for determining values of sinusoidal eurrent wave 
and normal-frequency recovery voltage; test procedure for 
a-c power circuit breakers; application guide. Papers 60-151 
60-152, 60-153. 


Testing. Apparatus for Automatic Control of Experiments in 
Laboratory for Testing Breaking Capacities, N.M.CHERNY- 
SHEV, A.M.ARZIAIEV. Electric Technology USSR v 1 Mar 
1960 p 106-17. English translation of article indexed in 
Engineering Index 1959 p 351 from Elektrichestvo Mar 1959. 


Définition de la tension transitoire de rétablissement aux 
bornes d’un disjoncteur par quatre paramétres. Possibilités 
des stations d’essais de court-circuit, P.BALTENSPERGER. 
Assn Suisse des Electriciens—Bul v 51 n 3 Feb 13 1960 p 
97-102. Definition of transient recurring voltage at terminals 
of circuit breaker, by means of four parameters; possible 
applications to short circuit testing installations; two meth- 
ods for voltage simulation, giving better approximations 
than those suggested by CEI standards. 


Equivalent Schemes for Testing Breakers in System for Dis- 
connecting Unloaded Lines, N.M.CHERNYSHEV.. Elee Tech- 
nology USSR v 2 May 1960 p 316-37. English translation of 
article indexed in Engineering Index 1959 p 350 from Elek- 
trichestvo June 1959. 


Faltprov med 420 kV tryckluftsbrytare, L.R.BERGSTROM, 
S.GROOP. Elteknik v 3 n 2 Feb 1960 p 25-30. Field tests of 
420 kv air blast circuit breakers; acceptance tests carried 
out for various types of interruption, with circuit breaker 
provided by ASEA for Swedish 380 kv system; circuit breaker 
tested has current rating of 1600 amp and symmetrical break- 
ing capacity of 15,000 Mva, having 10 breaking units in 
series and no series-connected isolating switch. 


Guess Work Taken Out of Oil Circuit Recloser Testing, 
R.F.WEBLER. Elec World v 154 n 17 Oct 24 1960 p 84, 103. 
New universal (ACTS) portable test set of Multi-Amp Elec- 
tronic Corp for measuring recloser minimum trip current and 
total fault current time; basic components include output 
transformer with multi-tap secondary, variable autotrans- 
former, current-sensitive electronic-actuated timer, are current 
time simulator and, equipment for short circuit and overload 
protection. 

High-Power Laboratory Tests on High-Capacity High- 
Voltage Oil Circuit Breakers, N.E.REED, E.B.RIETZ. AIEE 
—Trans v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 
1960 p 1486-93. Test program on performance of _ high- 
capacity interrupters with voltage ratings of 69, 115, 138, 161, 
and 230 kv and interrupting ratings from 3500 to 20,000 Mva; 
relationship of data obtained to circuit breaker design. Paper 
59-846. 


Insulation Co-ordination of Circuit Breakers During Opera- 
tion, A.L.STREATER, W.R.WILSON. AIEE—Trans v 79 Pt 
3 (Power Apparatus & Systems) n 48 June 1960 p 333-40 
(discussion) 340-4. It is shown that, in spite of presence of 
low dielectric strength sparkover path from line interruptor 
to ground after interruption, incidence of power faults and 
damage along this path is practically zero; two design prin- 
ciples involving coordination of self-healing paths within 
breaker, which aid in preventing internal power failures. 
Paper 60-205. 


Modellversuche zum Abschalten leerlaufender Transforma- 
toren, H.KKINDLER. ETZ (Ed A) v 81 n1 Jan 4 1960 p 7-11. 
Model tests on switching of unloaded transformers; use of 
thyratrons with suitable grid control to represent behavior of 
cirecnit-breakers when breaking small inductive currents and to 
determine switching currents to be expected; effect of steep- 
ness of no-load characteristic of breaker and effect of resist- 
ance parallel to switching path. 


New Contribution to Problem of Restriking Voltage Severity 
on High Voltage Circuit Breakers, T.USHIO. Mitsubishi 
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Denki Laboratory Reports v 1 n 1 Jan 1960 p 1-25; see also 
Electrotech J of Japan v 5 n 3-4 1960 p 98-102. Restriking 
voltage severities in power systems are reconsidered from 
viewpoint of double frequency transients; investigation was 
made on initial rate of rise and initial amplitude factor 
instead of IEC method; as result, new rules for testing cir- 
cuit breakers and possible test procedures are proposed. 


Novyi sposob ispytanii vysokovol’tnykh vyklyuchatelei na 
otklyuchayushchuyu sposobnost, A.I.LBALAKIN. Elektrichestvo 
y 80 n 1 Jan 1960 p 43-7. New method of testing interrupting 
capacity of h-v circuit breakers; in synthetic method, energy 
source of recovery voltage contour is formed from energy 
sources of current contour so that all energy sources in scheme 
help to create both total short circuit current and total re- 
covery voltage; recovery voltage contour is formed automa- 
tically when current reaches zero. 


Osnovnye zakonomernosti impul’snoi prochnosti izolyatsii 
yvozdukhonapolnennykh kommutatsionnykh apparatoy, M.I. 
SYSOEV. Elektrichestvo y 80 n 1 Jan 1960 p 63-8. Funda- 
mental Jaws on impulse strength of insulation in air-filled 
switching apparatus; tests on special apparatus filled with 
air from industrial-type compressor as used at substations with 
air-blast circuit breakers; standard pulse wave of 1.5/40 usec 
was used; distribution of probable values of pulse puncture 
voltages. 


Performance of Air Blast Circuit Breakers on Double Fre- 
quency Circuits, S.YAMASAKI. Inst Elec Engrs Japan—J 
vy 80 n 858 Mar 1960 p 342-8. Inadequacy of IEC method of 
representing restriking voltages of actual power systems by 
equivalent single frequency waves, which actually contain 
high frequencies besides fundamental ones; how performance 
of circuit breaker, successfully tested on single frequency 
circuit, failed on equivalent double frequency circuit. 


Reignition Voltage Characteristics of Freely Recovering 
Arcs, F.W.CRAWFORD, H.EDELS. Instn Elec Engrs—Proc 
v 107 pt A (Power Eng) n 32 Apr 1960 p 202-12. Simplifica- 
tion of are and its interruption condition to study recovery 
of arc free from presence of restriking voltage; results show 
that full recovery takes about 1 see and that breakdown 
occurs in different forms; spark breakdown voltages are found 
to follow closely extended Paschen law, and give useful de- 
rived gas temperatures. 16 refs. Paper 3185S. 


Single-Pole Disconnect Switch Tests Determine Looped- 
Circuit Break Capacity, T.E.CURTIS. Elec Light & Power v 
38 n 18 Sept 15 1960 p 71. Test conducted by A.B.Chance Co 
using 7.5 kv, 600 amp porcelain enclosed disconnect switch 
to break various values of load currents in looped distribution 
circuits under various recovery voltage conditions; in every 
case, up to 1040 v value of recovery voltage, current was 
properly interrupted and switch remained in good operating 
condition. 


Sinkhroniziruyushchee ustroistvo sinteticheskoi skhemy ispy- 
taniya vyklyuchatelei na otklyuchayushchuyu sposobnost, N.M. 
CHERNYSHEV, V.D.LYASHENKO. Elektrichestvo v 80 n 2 
Feb 1960 p 538-7. Synchronizing device of synthetic circuit 
for testing interrupting capacity of circuit breakers; device 
comprises two symmetrical parts which operate alternatively 
in positive and negative half-periods of tripping current, each 
part incorporating cathode repeats, triggers, differentiating 
elements, pulse amplifiers, output thyratrons and_ blocking 
relays; special attention to measuring elements of device. 


Statisticheskii metod obosnovaniya vybora napryazheniya 
pri ispytanii vyklyuchatelei na otklyuchayushchuyu sposobnost, 
V.V.KAPLAN, V.M.NASHATYR, V.L.IVANOV. Elektrichestvo 
v 80 n 2 Feb 1960 p 69-78. Statistical method on which 
selection of voltage can be based, for testing interrupting 
eapacity of circuit breakers; tests carried out to verify pos- 
sibility of proportionally calculating tripping capacity of 
individual elements of breakers as whole, independently of 
character of capacitive distribution of voltage; objective 
comparison of operation of are extinction elements is possible. 


Synthetic Method of Testing High-Voltage Circuit-Breakers, 
V.V.KAPLAN, V.M.NASHATYR, V.L.IVANOV. Electric Tech- 
nology USSR v 4 Dec 1959 p 533-44. English translation of 
article indexed in Engineering Index 1959 p 351 from 
Elektrichestvo Nov 1958. 


Synthetische Pruefverfahren fuer Hochspannungs-Leistungs- 
schalter, AALHOCHRAINER. ETZ (Ed A) v 81 n 10 May 9 1960 
p 349-55. Synthetic test methods for h-v circuit-breakers; use 
of heavy-current circuit to give switching current or h-v 
circuit to generate superposed voltage for testing breaker 
switching capacity; favorable experience with Weil-Dobke 
circuit; it is shown how, by extending synthetic circuits, tests 
can be made with several half-waves or with extended half- 
wave, making it possible to demonstrate switching capacity 
of gas blast breakers, or breakers with long arcing period. 


Tooling Makes Calibrator Automatic, W.M.STOCKER, Jr. 
Am Mach/Metalworking Mfg v 104 n 20 Oct 3 1960 p 104-5. 
Automatic testing and calibrating machine processes 480 cir- 
cuit breakers per hr at Westinghouse Electric Co, as com- 
pared with previous manual method which gave 700 units per 
operator per 8-hr shift; merry-go-round design used for 
machine employs automatic rejection; power supply. 
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Transformatorersatzschaltungen zur Schalterpruefung, MO- 
RAVOVA, NOVOTNY, PANEK. Elektrie v 14 n 3 Mar 1960 
p 93-7. Equivalent circuit for testing circuit breakers; tests 
concerning interruption of small induction currents by h-v 
circuit breakers during disconnect of transformers running 
without load. 


ELECTRIC CIRCUITS 


See also Analogies; Computers—Circuits; Electric Appli- 
ances—Codes; Electric Filters; Electric Machinery; Electric 
Measurements; Electric Measuring Bridges; Electric Measuring 
Instruments; Electric Network Analyzers; Electric Rectifiers ; 
Electric Relays; Exploding Wires; Magnetic Amplifiers; Radio 
Circuits ; Semiconductor Devices—Diode. 


Allgemeine Grundlagen der Netzberechnung mit Inzidenz- 
matrizen, H.EDELMANN. Archiv fuer Elektrotechnik v 44 
n 7 1959 p 419-40. Fundamentals of network calculation by 
incidence matrices; how equations for currents and voltages 
in networks, obtained by mesh or nodal point methods, can 
be represented distinctly, and for computer use, by means of 
matrices describing unequivocally topology of networks. 60 
refs. 

Analogy Between Non-Linear Resistive and Linear AC 
Networks, D.Q.MAYNE. Instn Elec Engrs—Proe v 107 pt B 
(Electronic & Communication Eng) n 35 Sept 1960 p 410-11. 
It is shown how, to every a-c network, there corresponds 
nonlinear d-ec network in which relations between various 
nonlinear resistance elements are determined by a-c network; 
in certain simple cases, nonlinear resistance elements become 
duals and analogy, mentioned by E.C.CHERRY, results. 


Application of Tensorial Methods in AC Bridge Network 
Problems, S.K.BASU. J Sci & Indus Research v 19B n 4 
Apr 1960 p 128-34. Solutions obtained for Anderson and 
Butterworth bridges; main advantage is that all information 
regarding branch and coil currents and voltages along with 
current or unbalance of detector is obtained from current, 
voltage and impedance (or admittance) matrices set up; values 
of inductance and resistance determined conform to values 
obtained by other methods of solution. 


Bezposredni pomiar stalej czasu przebiegu wykladniczego, 
A.SWIT. Archiwum Elektrotechniki v 8 n 2 1959 p 327-31. 
Direct measurement of time constant of exponential transient ; 
development of method making use of comparison of investi- 
gated transient with theoretical one. 


Caleul de la rétroaction et de la sensibilité dans les quad- 
ripéles linéares 4 réaction, H.MERTENS. Assn des Ingenieurs 
Electriciens Sortis de l'Institut Electrotechnique Montefiore— 
Bul v 72 n 12 Dee 1959 p 1767-86. Return difference and 
sensitivity calculation of linear reactive quadripoles; analy- 
tical expressions to establish quickly existence of return 
difference, with given sign, in any linear quadripole. 


Calcul numérique des régimes transitoires des systémes 
lineaires et non lineaires, P,NASLIN. Automatisme v 4 n 7-8 
July-Aug 1959 p 293-300. Numerical calculation of transients 
in linear and non linear systems; method of calculation, 
based on numerical simulation; examples of application of 
method to some electric circuits, and several types of servo- 
mechanisms. 


Classes of 4-Pole Networks Having Non-Linear Transfer 
Characteristics but Linear Iterative Impedances, E.C.CHERRY. 
Instn Elec Engrs—Proe v 107 pt B (Electronic & Communica- 
tion Eng) n 381 Jan 1960 p 26-30. Review of rectangle repre- 
sentation of electric circuits, previously proposed by author; 
special application of this conception to nonlinear circuits; 
how iterative structures may be constructed from dual non- 
linear resistive elements having linear iterative impedances; 
analogy to Zobel’s networks. Paper 3114 E. 


Criteria and Tests for Realizability of Inductance Matrix, 
Y.TOKOD, M.B.REED. AIEE—Trans v 78 pt 1 (Communica- 
tion & Electronics) n 46 Jan 1960 p 924-6. Formulation of 
eigen-value test method of inductance matrix, involving 
appreciably less arithmetic than multiple determinant method; 
examples of application of method to certain necessary and 
sufficient conditions on eigen-values, and on coefficient of 
couplings. Paper 59-1090. 


Das Gaussche Prinzip des kleinsten Zwanges, angewendet 
auf elektrische Netwerke, A.von WEISS. Archiv der Elektri- 
schen Uebertragung v 14 n 5 May 1960 p 2385-6. Gaussian 
principle of least constraint, applied to electric networks; it 
is shown that Gauss’s principle is satisfied in electrical 
engineering as well; adapted to electrical networks, it leads 
to two theorems by Kirchhoff. (English summary). 


Das" Gaussche Prinzip des kleinsten Zwanges und die 
Moeglichkeiten seiner Anwendungen auf elektrotechnische 
Probleme, H.TEICHMANN. Archiv fuer Elektrotechnik vy 44 
n 5 1959 p 275-8. Gaussian principle of minimum coercion and 
possibilities of its application to electrotechnical problems; 
examples of application to oscillator and other electric circuits. 

Dynamic Circuit Theory, H.K.MESSERLE. AIBE—Trans v 
79 pt 3 (Power Apparatus & Systems) n 47 Apr 1960 p 1-12. 
How dynamie theory, covering theory of electromechanical 
transducers and systems of such transducers, provides simple 
and unified basis for treatment of electromechanical informa- 
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tion and energy transfer dealing with devices ranging from 
parametric amplifiers to rotary machines. Paper 59-567. 


Een bijdrage tot de studie van het rendement der vermo- 
genoverdracht bij lineaire vierpolen, M.C.VANWORMHOUDT. 
Revue HF v 4 n 8 1959 p 178-82. Efficiency of power trans- 
mission of linear four terminal networks; generalized method, 
based on non-Euclidian geometry, for studying different 
efficiency diagrams of quadripoles. 


Ein Ueberblick ueber den gegenwaertigen Stand der Netz- 
werk-synthese—1, G.WUNSCH. Frequenz v 14 n 2 Feb 1960 
p 47-55. Present state of network synthesis; summary of 
more important theorems and methods of synthesis used in 
electric circuit design. 40 refs. 


Ekvivalentnye dinamicheskie parametry termosoprotivlenii, 
A.A.L’VOVICH. Radiotekhnika v 14 n 8 Aug 1959 p 43-50; 
see also English translation in Radio Eng v 14 n 8 1959 p 
60-70. Equivalent dynamic parameters of thermal resistances ; 
method for analyzing transients in circuits with thermal 
resistances and relatively small variations of current and 
potential envelope. 


Energy Density in Continuous Electromagnetic Media, A. 
TONNING. IRE—Trans on Antennas & Propagation vy AP-8 
n 4 July 1960 p 428-34. General expression for energy density 
for lossless medium is derived by evaluation of total influx 
of energy to volume element; result reduces to commonly used 
expression only if medium is nondispersive; physical signifi- 
cance of extra energy term resulting from dispersion is dis- 
cussed; results applied to evaluation of stored energy of 
waveguide junction. 

Entladung einer Induktivitaet ueber veraenderlichen ohm- 
schen Widerstand, H.WEH, M.FRISTER. Archiv fuer Elek- 
trotechnik v 44 n 6 1959 p 355-62. Discharge of inductance 
by means of variable nonreactive resistance; use of tempera- 
ture dependence of such resistance to decrease time of dis- 
charge; equations facilitating solution. 


Generalization to Non-linear Networks of Theorem Due to 
Heaviside, S.DUINKER. Philips Research Reports v 14 n 5 
Oct 1959 p 421-6. Theorem enunciated by Heaviside and 
proved by Lorentz for linear electromagnetic systems which 
are subjected to constant electric force suddenly impressed, is 
extended to electrical networks comprising nonlinear reactances 
and linear dissipances; theorem states work done by constant 
voltage sources exclusively in favor of transients bringing 
network from rest to steady state, is equal to excess of sum 
of elastic energy over sum of magnetic energy and co-energy. 


Impedance Transformations through Lossless Two-Ports 
Represented by Fractional Linear Transformations of Unit 
Circle, K.JOST. Philips Research Reports v 14 n 4 Aug 1959 
p 301-26. Any impedance transformation by lossless two-port 
network corresponds to automorphism of unit circle in complex 
reflection-coefficient plane; it is shown that such mapping of 
unit circle, determined by three parameters, can be decom- 
posed into three successive elementary transformations: rota- 
tion about origin, hyperbolic transformation corresponding 
to impedance transformation by ideal transformer, and 
further rotation about origin. 


Methods of Applying Parallel-T Networks, R.W.LADE. 
Automatic Control v 12 n 4 Apr 1960 p 20-2, 79-80. Simple 
method for obtaining transfer function of Twin-T networks; 
feedback arrangement in which Twin-T network provides 
frequency selective response characteristics for band pass 
filtering use; application of Twin-T networks as phase lead 
compensation networks in a-c servo loops. 


Metoda operatorow liczbowych, S.BELLERT. Rozprawy 
Elektrotechniczne v 5 n 4 1959 p 515-86. Numerical operators’ 
method; algebraic method for solution of difference equations 
and particularly applicable to electrotechnical problems such 
as energy relations in ladder networks, sampled data systems, 
and numerical determination of transients. English abstract. 


Monotone Networks, G.J.MINTY. Roy Soc—Proc Ser A v 
257 n 1289 Sept 6 1960 p 194-212. Fundamental existence and 
uniqueness theorems for electrical networks of nonlinear 
resistors are proved in abstract form; two groups from which 
‘currents’ and ‘voltage drops’ are drawn are either real 
numbers, or discrete subgroups of reals; it is found that 
uniqueness theory is derivable from extremum principles for 
certain convex functions associated with networks, and that 
existence theory is derivable from single new theorem of 


graph theory. 

Multiple Isolated-Input with Common Output, C.M.ALL- 
RED, C.C.COOK. US Bur Standards—J Research—Eng & 
Instrumentation v 64C n 3 July-Sept 1960 p 225-8. Circuit 
is described having n inputs which are isolated from each 
other but fed into common output; theoretically, circuit 
presents matched impedances at each of inputs and output 
and has minimum transmission loss; design equations are 
presented for general case and performance data given for 
two-input and three-input unit. 

Nichtlineare Schwingungen in Wechselstromkreisen mit 
Eisen, S.KUBIK. Acta Technica (Prague) v 4 n 4 1959 p 
283-322. Non-linear oscillations in a-c circuits containing lron 
fed by a-c voltage; phase plane and phase space methods for 
solution of non-linear inhomogeneous differential equations ; 
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subharmonic oscillations and influence of initial conditions on 
stabilized state in non-linear systems. 21 refs. 


O vliyanii provodimosti vneshnei sredy na vkhodnoe sopro- 
tivlenie vitka, V.G.ZERNYATKO, D.N.CHETAEYV. Zhurnal 
Tekhnicheskoi Fiziki vy 29 n 8 Aug 1959 p 1009-13. Influence 
of conductivity of exterior medium on input resistance of 
loop; ecaleulation of input resistance for loop within unlimited 
conducting medium and for loop located on surface of con- 
ducting half-space. 


On Algebraic Structure of Formal Realizability Theory, V. 
BELEVITCH. Revue HF v 4 n 8 1959 p 183-94. Postulates 
of realizability theory of n-ports; establishment, in language 
of matrix algebra, of equivalence of various fundamental 
properties of passive n-ports; reinterpretation of some parts 
of B.McMILLAN’s work and their integration with theory 
based on scattering matrix; number of independent parameters 
of general n-port of m degree is computed, thus extending 
B.D.B.TELLEGEN’s analog result for reciprocal n-ports. See 
also Engineering Index 1952 p 282 and 1957 p 497. 


Oscillating Systems With One Variable Element, W.J.CUN- 
NINGHAM. Franklin Inst—J v 269 n 2 Feb 1960 p 81-92. 
Passive electrical circuit composed of capacitance, inductance, 
and resistance in series is analyzed with condition that ca- 
pacitance is caused to change monotonically with time; changes 
in both instantaneous frequency and amplitude of oscillation 
are produced; amplitude changes related to energy required 
to produce change in capacitance; by appropriately varying 
capacitance, amplitude of oscillation can be maintained con- 
stant, in which case instantaneous frequency may change 
considerably. 


Power Performance of Four Terminal Networks, G.E. 
MOORHOUSE. Instn Engrs, Australia—Elec & Mech Eng 
Trans v EM 2 n 1 May 1960 p 1-8. Expressions for power 
and reactive power losses in passive 4-terminal networks in 
terms of general circuit constants and sending end or re- 
ceiving end quantities; expression for efficiency of transmis- 
sion by such network; particular case of resistance-terminated 
4-terminal network; application of results to equivalent 
circuit of induction motor. 


Prispevek k analytickemu reseni magnetickeho obvodu, M. 
PAVLAK. Elektrotechnicky Obzor v 49 n 1 Jan 1960 p 26- 
9. Analytical study of magnetic circuit; expression for series- 
connection of two magnetic resistances, of iron core and air 
gap, by simple analytical function whose factors can be easily 
read from given graphs; accuracy of solution is sufficient for 
practical engineering problems. 


Przyezynek do analizy zjawiska naskorkowosci udarowej, 
J. HRYNCZUK. Archiwum Elektrotechniki v 8 n 3 1959 p 521- 
6. Analysis of surge skin-effect phenomenon; exact formulas 
for distribution of current density and intensity of electric 
and magnetic fields in conductor of circular section in tran- 
sient state, shape of surge current being arbitrary. 


Restrictions Imposed Upon Unit Step Response of Linear 
Phase Shift Networks, P.M.CHIRLIAN. Quarterly Applied 
Mathematics v 17 n 3 Oct 1959 p 225-30. Bounds were placed 
upon 10-90% rise time and overshoot, of unit step response 
of phase distortion free networks; two bounds on rise time 
are given, one in terms of area under amplitude function 
curve and other in terms of area under square of this curve; 
two bounds on overshoot are given in terms of these areas 
and phase slope or its square root; best bounds on rise time 
and overshoot are obtained when amplitude function is itself 
bounded and approaches zero at least as far as omega, 


0s 


Sur la détermination des octopoles réactifs stricts au moyen 
de leurs matrices de répartition, R.LEROY. Cables & Trans- 
mission v 14 n 1 Jan 1960 p 42-59. Rigorous determination 
of non-dissipative octopoles by means of their scattering 
matrices; determination of most general octopole structures ; 
expressions of admittance and impedance matrices, derived 
from scattering matrix and conditions to be fulfilled for their 
being definitely positive ones; special structures obtained from 
simplifying hypotheses on constitution of scattering matrix. 


Theory of Ferroresonance, J.T.SALIHI. AIEE—Trans v 78 
pt 1 (Communication & Electronics) n 46 Jan 1960 p 755-62 
(discussion) 762-3. Analysis of steady state behavior of 
idealized ferroresonant circuit, assuming rectangular excita- 
tion; this assumption simplifies equation of circuit appreciably 
so that physical nature of phenomenon is exposed and direct 
mathematical explanation of its nature can be given; dynamic 
equations of circuit. Paper 59-788. 


Theory of Transmission Networks with Unequal Number 
of Terminals in Sending and Receiving Ends, I.SEKIGUCHI. 
Inst Elec Engrs Japan—J v 79 n 855 Dee 1959 p 1549-57. 
Generalization of matrix theory of linear passive transmission 
networks with many terminals; when transformations of 
terminal voltages and currents are linear, networks with 
m-terminals at sending end and n-terminals at receiving end 
can be separated into m-l four terminal networks and n-m 
two-terminal networks which are independent of each other, 
thus facilitating mathematical treatment of networks. In 
Japanese. 


362 THE ENGINEERING INDEX—1960 


ELECTRIC CIRCUITS—Continued 


Topology and Solution of Linear Systems, R.B.ASH. Franklin 
Inst—J v 268 n 6 Dec 1959 p 453-63. Concepts of linear graph 
theory applied to study of feedback systems; two topological 
matrices, called exit and entrance matrices defined, and 
transmission matrix of system expressed in terms of these 
matrices; properties of matrices examined, and relation be- 
tween nonsingular sub-matrices and nontouching feedback 
loops established; graph theory and theory of determinants 
allow rigorous proof of Mason’s general gain formula. 


Ueber Partialaequivalenz im Zusammenhang mit einem Satz 
von Coecci-Cauer, K.H.R.WEBER. Hochfrequenztechnik u Elek- 
troakustik v 68 n 4 Noy 1959 p 118-21. Partial equivalence in 
connection with Cocci-Cauer theorem; application of theorem 
(stating that any two-terminal network with more than one 
ohmic resistance can be represented, in partially equivalent way, 
by network with one ohmic resistance) to all two-terminal 
networks with maximum of four circuit parameters; all 
existing 38 types of two-terminal networks can be represented 
this way. 

Vliyanie neravnomernosti namagnichivaniya na staticheskie 
kharakteristiki serdechnika, G.D.KOZLOV. Avtomatika i Tele- 
makhanika v 21 n 1 Jan 1960 p 119-34. Influence of magnetiza- 
tion irregularity on static characteristics of core; calcula- 
tion of core magnetization loops for symmetrical and biased 
magnetization; “basic magnetization loop’’ of cores used in 
various automatic control, telemetering, and computer applica- 
tions. 


Voltage and Current Transformation Matrices, I.CEDER- 
BAUM. Instn Elec Engrs—Proe vy 107 pt C (Monograph n 
355) n 12 Sept 1960 p 145-9. Since loop- and cut-set-to-branch 
incidence matrices are closely related to transformation ma- 
trices, new sets of necessary conditions for incidence matrices 
are proposed corresponding to systems of node-pair voltages or 
link currents of networks; examples of matrices which, while 
representing voltage transformation cannot represent current 
transformation and vice versa; example of E-matrix which 
can represent neither voltage nor current transformation. 


Zakony a metoda transfigurace elektrickych obvodu, S. 
CHRISTOV. Elektrotechnicky Obzor v 48 n 9 Sept 1959 p 
463-8. Laws and method of transfiguration of electrie circuits ; 
general relation between parameters of transfigured circuits, 
including dual, similar, equivalent and coordinated circuits ; 
method is particularly suited for arbitrary transfiguration 
of complicated connection systems. 


Analogies. See Analogies. 


Analysis. See also Electric Circuits—Switching; Electric Net- 
work Analyzers. 

Automatie Cireuit Analyzer Programs Its Own Tests, K. 
ENSLEIN. Elec Mfg v 64 n 5 Nov 1959 p 106-18. Design of 
device for analyzing terminal to terminal continuity of proto- 
type cable harnesses and electric or electronic equipment and 
preparing both printed tape for comparison with design speci- 
fications and punched tape for programming its own leakage 
and continuity tests on subsequent product models; device 
identifies kind and location of errors. 


Classification heuristique des quadripoles electriques, H. 
JOSKIN. Assn des Ingenieurs Electriciens Sortis de 1’Institut 
Electrotechnique Montefiore—Bul v 72 n 11 Nov 1959 p 683- 
704. Heuristic classification of electrie quadripoles; conditions 
for establishment of matrices for such circuits and _ their 
classification in six types according to matrix characteristics ; 
energy relations; reciprocity and anti-reciprocity problems; 
transmission and reaction. 

Comprehensive Program for Network Problems, E.W. 
SOLOMON. Computer J v 3 n 2 July 1960 p 89-97. General 
description of program which has been written for Pegasus 
digital computer, which will solve several of more common 
problems associated with networks having weighted branches ; 
all operations are carried out within incidence matrix stored 
serially by rows in computer; applications are discussed. 

Ein Geraet zur selbsttaetigen Ermittlung des Imaginaerteils 
aus dem Realteil und umgekehrt fuer Netzwerkfunktionen 
vom Minimalphasentyp, V.POLLAK. Hochfrequenztechnik u 
Elektroakustik v 69 n 1 Feb 1960 p 7-11. Analogy device for 
automatic determination of imaginary part from real part, 
and vice versa, of minimum phase type network functions. 


Extension of Dual-Input Describing-Function Technique to 
Systems Containing Reactive Non-Linearity, R.M.HUEY, O. 
PAWLOFF, T.GLUCHAROFF, Instn Elec Engrs—Proec v 
107 pt C (Monograph n 383) n 12 Sept 1960 p 334-41. Tech- 
nique whereby methods of nonlinear analysis, which are valid 
only for resistive nonlinearities, may be extended to reactive 
nonlinearities; application of technique to devices possessing 
nonlinear inductance and/or nonlinear capacitance is sug- 
gested; for particular nonlinear inductor used in ferroresonant 
circuit, experimental results verify theoretical analysis. 

Kron Method of Tearing and Dual Method of Identification, 
A.LWEINZWEIG. Quarterly Applied Mathematics v 18 n 
July 1960 p 183-90. Precise mathematical formulation is pres- 
ented of Kron method of tearing which not only establishes 
validity of method but simplifies and extends it, and leads to 
dual method of identification; Kron method solves network 
problems by tearing network into smaller components, solving 
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problem on each component, then interconnecting solutions to 
obtain solution to original problem. 


Network Analysis, L.WEINBERG. Elec Mfg v 65 n 1 Jan 
1960 p 89-116. Fundamentals and latest advances in network 
theory; consideration of network as black box with two or 
more ports; general methods of analysis; natural frequencies 
and characteristic polynomials; interconnections of quadri- 
poles ; topology or linear graphs as tool in analysis ; Kirchhoff s 
application of linear graphs for analyzing network by inspec- 
tion; symbolic notation for matrix analysis of n-port networks. 
29 refs. 


Node System of Equations, W.C.PETERSON, J.J.LaRUE. 
Franklin Inst—J v 270 n 3 Sept 1960 p 175-89. Node system 
of equations for general networks with ideal current and 
voltage sources arbitrarily located, is derived on basis of 
particular type of cut-set or segregate matrix; novel method 
for writing node equations of such networks by inspection 
is presented; application to networks containing vacuum 
tubes, transistors and magnetic coupling is illustrated. 


Power-Supply Cireuit Design By Digital-Computer Method, 
H.J.JOYAL. Elec Mfg v 65 n 5 May 1960 p 171-7. Example 
of power-supply circuitry designed with aid of IBM 1704 
computer to show advantages of circuit design by digital 
computers in general; comparison of laboratory data with 
computed data. 


Schaltung und Messung von Uebertragungsfunktionen an 
einem Analogrechner, W.SCHUESSLER. Archiv der Elektri- 
schen Uebertragung v 13 n 10 Oct 1959 p 405-19. Representa- 
tion and measurement of transfer function on analog com- 
puter; method of representing such functions of linear sys- 
tems by cascading individual solution connections that are 
associated with partial transfer functions; method facilitates 
study of influence of individual poles and zeros and can be 
applied to both frequency and time behavior of systems; new 
methods for measuring frequency response of transmission 
systems. 


Solution of Ladder Networks Containing Non-Linear Resist- 
ances, T.KOVATTANA, J.R.BARKER. Brit J Applied Physics 
v ll n 9 Sept 1960 p 437-9. Graphical method of solving net- 
work problems involving nonlinear and/or negative resist- 
ances; ladder networks have been used for solution of non- 
linear differential equations, using analogy based on finite 
differences; examples given; results can also be interpreted 
as graphical method of solving equations without mentioning 
network analogy. 


Some Problems in Synthesis of Passive Symmetrical Four- 
Terminal T-Networks, P.S.VORONIN. Telecommunications 
(English translation of Elektrosvyaz) n 8 1958 p 860-9. Theory 
of synthesis of networks with constant characteristic inde- 
pendent of frequency; conditions for realization of transfer 
function of passive four-terminal T-network; realization of 
symmetrical passive four-terminal T-networks according to 
given transmission functions. 


Synthesis of Active RC Networks, B.K.KINARIWALA. Bell 
System Tech J v 88 n 5 Sept 1959 p 1269-1316. Basic theorem 
derived for RC networks, shows that one active element em- 
bedded in passive networks is sufficient to realize any driv- 
ing point function; synthesis technique for n-part passive net- 
works is developed to establish sufficiency proof of theorem; 
more practical method, using active networks, termed ‘‘eas- 
cade”’ method, is also presented and applied to design of a 
10th order Chebyshey parameter filter. 


Use of Iterated Laplace Transformations in Solution of 
Combined Circuit-Field Problems, J.H.MULLIGAN, Jr. AIEE 
—Trans v 78 pt 1 (Communication & Electronics )n 45 Nov 
1959 p 506-11. Advantages of technique are illustrated by 
its detailed application to 1- and 2-mesh electric circuits which 
interact with magnetic core; in addition to normal circuit 
equations, problem requires solution of partial differential 
equation in two space dimensions for complete description of 
electric and magnetic effects involved; equivalent circuits 
characterizing effect of eddy currents. Paper 59-227. 


Use of Wye-Delta Transformations in Network Simplifica- 
tion, S.B.AKERS, Jr. Operations Research v 8 n 3 May-June 
1960 p 311-23. Application of transformations to maximum- 
flow and minimum-route problem between number of different 
pairs of points, in order to simplify given networks before 
applying various algorithms available for their solution. 


Zagadnienie rozwaizywania obwodow liniowych ze sprze- 
zeniami indukeyjnymi miedzy galeziami, T.KACZOREK. 
Rozprawy Elektrotechniczne v 5 n 8 1959 p 409-19. Solution 
of linear circuits with inductive couplings between branches ; 
formulas for determining parameters of circuits equivalent 
to circuit composed of series branch and m parallel branches, 
each of them containing ideal voltage and impedance source ; 
couplings of inductive character are assumed to occur between 
all couplings in general case; analysis of some particular 
cases. (English summary). 


Automatic Production. Automated Output Of Circuits Ap- 


proaches, H.GETTINGS. Missiles & Rockets v 7 n 15 Oct 10 
1960 p 30-1. Report on General Electrie Co’s computer-con- 
trolled fabrication machine that can turn out 30 ft of welded 
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wire cireuit matrix/hr; breadboard matrix produced in 90 
min—as compared to days for printed-wiring breadboard. 


Calculation. See Electric Cirecuits—Analysis; Electric Network 
Analyzers. 


Embedded. See Electric Equipment—Embedded. 
Printed. See Electric Equipment—Printed. 
Switching. See also Electric Relays. 


Automatische Orientierung im Labyrinth, R.EIER, H. 
ZEMANEK. Elektronische Rechenanlagen vy 2 n 1 Feb 1960 
p 23-31. Automatic path-finding in maze; improved method and 
hardware model, based on storing necessary information for 
goal-seeking as well as for finding way back to start: rele- 
vance of problem to analysis of complex switching circuits. 


Basic Relay Circuits, L.B-MITCHELL. Automation v 7 n 1, 
2, 3 Jan 1960 p 57-60, Feb p 93-6, Mar p 87-90. Basic telephone 
relay combinations that are readily adaptable to industrial 
applications ; circuit in which such relays are switching com- 
ponents of data handling systems; methods of providing 
sequential switching for step-by-step applications. 


Die Realisierung von Schaltern fuer beide Stromrichtungen 
mit Flaechentransistoren, W.HILBERG. Elektronische Rund- 
schau v 13 n 12 Dec 1959 p 438-40. Possibilities of realization 
of switches for both current directions with junction tran- 
sistors; it is shown that use of diode and transistor circuits 
achieve better results concerning velocity, power control, and 
switching conditions; family of switches, by which any cur- 
rents can be switched similarly to those with metallic contact, 
especially suitable for many applications, including digital 
computers. 


Driving Characteristics of Double-Base Diode Bistable Cir- 
cuit, A.KITAMURA, T.KAWAMOTO. Inst Elec Engrs Japan 
—J v 79 n 855 Dec 1959 p 1598-1604. Equivalent circuit to 
analyze large signal operation of double-base diode; deriva- 
tion of driving characteristic for bistable switching circuit, 
to show how to improve its triggering sensitivity and switch- 
ing speed. In Japanese. 


Minimizatsiya bulevykh funktsii, kharakterizuyushchikh 
releinye tsepi, M.A.GAVRILOV. Avtomatika i Telemekhanika 
v 20 n 9 Sept 1959 p 1217-38; see also English translation 
in Automation & Remote Control v 20 n 9 Sept 1959 p 1188- 
1207. Minimization of Boolean functions characterizing switch- 
ing circuits; method is based on analysis of realizability of 
conditions of switching circuits operation. 18 refs. 


Pulse Circuits, G.B.B.CHAPLIN. Instn Elec Engrs—Proc 
v 106 Pt B Supp n 18 May 1959 p 1208-10. Differences in 
design and performance between transistor and tube switching 
circuits, illustrated by applications to heavy currents, magnet 
driving circuits, higher frequency switching circuits, pulse 
amplitude discriminators, ete. Paper 3117E. 


Representation of Switching Circuits by Binary-Decision 
Programs, C.Y.LEE. Bell System Tech J v 38 n 4 July 1959 
p 985-99. Binary decision program is one consisting of string 
of two address conditional transfer instructions; relationship 
between switching circuits and binary decision programs is 
shown and set of simple rules are given by which one can 
transform binary decision programs to switching circuits; 
in regard to computation of switching functions, binary 
decision programming representation is superior to usual 
Boolean representation. 


Solution to Realizability Problem for Irredundant Boolean 
Branch-Networks, L.LOFGREN. Franklin Inst—J v 268 n 5 
Nov 1959 p 352-77. Existence problem for Boolean branch- 
networks (contact-networks) with only one branch for each 
different literal of corresponding Boolean form is recognized 
key-problem for synthesis of combinatorial (nonoriented) 
switching circuits; it is equivalent to topological problem of 
finding necessary and sufficient condition for matrix of integers 
mod 2 to be circuit matrix (incidence matrix of loop-graph). 


Use of High-Speed Digital Computers to Study Performance 
of Complex Switching Networks Incorporating Time Delays, 
Y.N.CHANG, O.M.GEORGH. AIEFE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 982-7. Mechaniza- 
tion of switching network for digital computer programming ; 
functional description of program written for IBM 704 digital 
computer; how performance of circuits may be checked ; how 
sneak circuits caused by improper timing, relay racing, and 
incompatible conditions can be discovered without having to 
construct and activate system. Paper 59-1125. 


Welligkeit und Ausnutzungsfaktor bei verschiedenen Schal- 
tungen zur Erzeugung hoechster Gleichspannungen, G.WIEC- 
ZOREK, H.STEPHANIDES. Schweizer Archiv v 25 n 10 Oct 
1959 p 369-78. Pulsation and utilization factor for different 
switching circuits for production of maximum d-c voltages are 
calculated; circuits in which voltage multiplication is obtained 
by charging and discharging of condensers are compared with 
Greinacher circuit; advantages of latter; calculated values 
for this circuit are compared with measurements. 


Testing. See Electric Circuits—Analysis. 


ELECTRIC CODES. See Electric Appliances—Codes. 


ELECTRIC COILS 


See also Electric Commutators ; Electric Heating—Induction ; 
Electric Insulating Materials—Varnish; Magnetic Fields ; 
Radio Coils; Wire—Testing. 


Applying Rotary Solenoids, L.ORLANDO. Automatic Control 
v 12 n 5 May 1960 p 34-6. Characteristics of various types 
of rotary solenoids and how to use them to best advantage 
in design of control and data processing equipment; applica- 
tion factors discussed include relative costs, size, efficiency, 
torque, and reliability. 


British Solenoids for Control Purposes. Automation Progress 
v 5 n 4 Apr 1960 p 114-16. Main characteristics of ranges 
of solenoids available as separate components; choice of 
solenoids for automatic or remote control actuators. 


Calculation of Electric Potential and Capacity of Tore by 
Means of Toroidal Functions, S.C.LOH. Can J Physics v 37 
n 6 June 1959 p 698-702. Expressions with respect to infinity 
are derived by toroidal functions; calculations of potential 
presented for different tore sizes to illustrate results; electric 
eapacity also calculated and numerical results compared 
with those of sphere of radius a. 


Correction for Size of Cross-Section of Secondary Windings 
of Mutual Inductance Standards of Campbell Type, P. 
VIGOUREUX. Brit J Applied Physics v 10 n 11 Nov 1959 p 
481-8. It is shown that mutual inductance of standards of 
Campbell type can be obtained with negligible error by 
replacing each turn of secondary winding by circle at center 
of cross-section of wire; total inductance is sum of induct- 
ances of individual circles; sum expressed by formula is 
shown to agree with Searle’s formula provided length and 
breadth of winding used in latter are based on mean spacing 
and mean number of wires in rows and layers. 


Correlation of Forced and Free Oscillations of Coils and 
Windings, P.A.ABETTI. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 45 Dee 1959 p 986-96. Simple rela- 
tionship is shown to exist between such oscillations generally 
treated as two separate phenomena; correlation also exists 
between certain natural frequencies of coil or winding under 
different terminal conditions; experimental measurements 
on air coils, iron-core coils, and transformer windings. 


Pseudo-Final Voltage Distribution in Impulsed Coils and 
Windings, P.A.ABETTI. AIEKE—Trans v 79 pt 3 (Power 
Apparatus & Systems) n 47 Apr 1960 p 87-91. In impulsed 
coils and windings with grounded neutral, it is necessary to 
distinguish between final and pseudo-final voltage distribution 
which is determined only by self and mutual inductances, and 
is not linear; method of computation of pseudo-final voltage 
distribution. Paper 60-182. 


Statistical Methods of Control for Manufacture of High 
Voltage Stator Coils, R.M.SEXTON. Insulation (Libertyville, 
Ill) v 6 n 2 Feb 1960 p 29-31. Methods for quality control 
of insulation of coils, majority of which are used for power 
generation; quality control charts; practice of Westinghouse 
Electric Corp, by which coil failures have been substantially 
reduced. 


Cores. See also Magnetic Amplifiers-—Cores; Magnetic Ma- 
terials. 


Flux Distribution in Permeable Sheet with Hole Near Edge, 
B.V.JAYAWANT. Instn Elec Engrs—Proc v 107 pt C (Mono- 
graph n 368) n 12 Sept 1960 p 238-41. Corrections in measure- 
ment of distribution of magnetic flux in cores of electric 
machines by locating search coils in them, necessitated by 
presence of search-coil which alters flux in that region; it 
is found that correction is quite significant when distance of 
center of search coil hole from edge of lamination is equal 
to its diameter. 


ELECTRIC COMMUNICATION 


See also Automatic Control; Direction Finding Systems; 
Electric Signal Systems; Electrical Engineering; Facsimile; 
Information Theory; Radar; Radio Communication; Radio 
Relay Systems; Radio Telegraph; Radio Telephone; Tele- 
graph; Telemetering; Telephone; Teletypes; Television. 


Application of Transistors to Digital Speech Communica- 
tion Systems, P.L.W.GIBBONS. Inst Elec Engrs—Proe v 106 
Pt B Supp n 16 May 1959 p 601-12. Design features of 
4-channel 5-digit pulse-code-modulation system employing 
signal compression and expansion; consideration is given to 
transistor properties which limit accuracy of such equip- 
ment; it is shown that 8-digit system is practical proposition. 
Paper 2983. 


Asynchronous Multiplexing, J.E.TAYLOR. AIJEE—Trans v 
78 pt 1 (Communication & Hlectronics) n 46 Jan 1960 p 
1054-62; see also abstract in Elec Eng v 79 n 5 May 1960 p 
385. Summary and evaluation of present knowledge of asyn- 
chronous multiplexing systems, and of methods of analyzing 
them; discussion of most important problem areas remaining. 
Paper 59-1146. 16 refs. 


Data Processing as Tool for Generalizing Communications 
Systems, W.F.LUEBBERT. AIEE—Trans v 79 pt 1 (Commu- 
nication & Electronics) n 50 Sept 1960 p 431-6. Concepts 
underlying development of FIELDATA family of equipments ; 
impact of automatic data-processing equipment, techniques, 
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and concepts upon subscriber, central-office, and transmission 
subsystems. Paper 59-1093. 


Die Flaechenerdung in Fernmeldeanlagen, O.WARMERS, 
A.ZIEGLER. Nachrichtentechnische Zeit v 12 n 10 Oct 1959 
p 497-500. Large area grounding in telecommunication instal- 
lations; it is proposed to replace radial grounding network 
by large area grounding mesh in which all grounding points 
are interconnected by mesh of wires; line screens and cable 
sheaths are included in grounding system; advantages of new 
system, including reduced interference in carrier-frequency 
equipment, etc. 


Die praktische Bedeutung des Zusammenhanges zwischen 
Hilbert-Transformation und harmonischer Analyse fuer die 
Nachrichtentechnik, G.WUNSCH. Archiv der Elektrischen 
Uebertragung v 13 n 12 Dee 1959 p 503-8. Practical meaning 
of relationship between Hilbert transformation and harmonic 
analysis in communication technology; discussion is based 
on fact that all principal frequency functions encountered 
in circuit theory have property of being regular functions of 
complex frequency in right-hand half-plane of complex fre- 
quencies; simplified method for attenuation/phase calcula- 
tions. 


Ein Pegelmessplatz mit selbsttaetiger Frequenznachstim- 
mung fuer den Bereich von 30 kHz bis 15 MHz, A.NEU- 
MANN. Siemens Zeit v 34 n 5 May 1960 p 3815-20. Level 
metering setup with automatic frequency control for range 
from 30 ke to 15 Mc; HF accuracy and stability of commu- 
nication system is secured by use of spectrum oscillator with 
automatic frequency control for multiples of 100 ke and 
interpolation oscillator with which test frequency can _ be 
varied by increments up to 100 ke within overall range; fre- 
quency error is 2x10-°-+ 300 eps. 


Ein statistisches Verfahren fuer Lebensdauervoraussagen 
bei nachrichtentechnischen Anlagen, H.STOERMER. Archiv 
der Elektrischen Uebertragung v 14 n 5 May 1960 p 217-24. 
Statistical method for life prediction of communication in- 
stallations; how anticipated useful life of communication and 
data processing systems can be predicted in case where ayver- 
age life of structural elements is not accurately known, but 
has merely been determined with aid of more or less extensive 
samples. (English summary). 


Eksperimental’noe issledovanie metodov razdeleniya funktsii 
Lagerra, A.G.LEONT’EV. Radiotekhnika v 14 n 8 Aug 1959 
p 22-5; see also English translation in Radio Eng v 14 n 8 
1959 p 27-32. Experimental study of division of Laguerre’s 
polynomial; two methods for such division; prototype instal- 
lation for experiments with communication system using 
Laguerre functions as carriers, 

Electronics and Communications in Argentina, J.I.CAI- 
COYA. Brit Communications & Electronics v 7 n 11 Nov 
1960 p 884-41. System combining both State control and 
private enterprise has been established in Argentina for tele- 
communications and electronics industries; thorough descrip- 
tion of system is presented along with present status of elec- 
tronics industry. 

Interconnection of Data Terminal Equipment with Com- 
munications Channel. Electronic Industries Assn—EIJA Stand- 
ard RS-232 May 1960 5 p. Method of interconnecting data 
terminal equipment and data communication channel when 
each is furnished by different companies; definition of stand- 
ard is intended for modulation rates above 100 bands. 


Izmerenie perekhodnykh protsessoyv metodom modulyatsii 
posledovatel’nosti impul’sov, V.M.SHTEIN. Elektrosvyaz v 
13 n 9 Sept 1959 p 12-19; see also English translation in 
Telecommunications n 9 1959 p 940-9. Transient measurement 
using method of amplitude of phase modulation of pulse 
sequence; advantages of method over oscillographic one in 
application to systems with wide range of instantaneous 
values, such as quadripoles used in electric communication. 


Les distributions d’une variable: relations entre deux défi- 
nitions, dérivation, intégration, M.BOUIX. Annales des Télé- 
communications vy 14 n 9-10 Sept-Oct 1959 p 236-55. Distribu- 
tions of variable: relationship between two definitions, deriva- 
tion and integration; analysis related to problems of tele- 
communication, in particular to study of electromagnetic 
field set up by harmonic source in presence of obstacles, 
involving, in particular cases, solutions of Maxwell systems or 
Helmholtz vectorial equation. 


O veroyatnosti iskazhenii vyzvannykh poputnym potokom 
i gaussovym shumom, V.I.BUNIMOVICH, V.A.MOROZOV. 
Radiotekhnika i Elektronika v 4 n 10 Oct 1959 p 1585-94; see 
also English translation in Radio Eng & Electronics v 4 n 
10 1959 p 19-33. Probability of distortions due to ‘‘conversion- 
reconversion” flow and Gaussian noise; expressions for aver- 
age probability of signal distortions during reception of trans- 
mitted pulses on communication line and for variation of 
this probability ; non-uniformities of line causing ‘“‘conversion- 
reconversion” flow are assumed to be concentrated at equal 
distances. 


On Possibility of Utilizing System of Orthogonal Functions 
for Communication Purposes, A.G.LEONT’EV. Telecommuni- 
cations (English translation of Electrosvyaz). n 10 1958 p 
1015-22, Possibility of applying Laguerre’s polynomials, in 


Carrier Current. 


impulse type systems of communication and in different 
telemetering systems, when it is not necessary to transmit 
large number of signals; experiments with communication 
systems, block diagrams of which are given. 


Opredelenie dinamicheskoi i staticheskoi induktivnosti im- 
pul’snykh rele, P.Ya.KORNEEV. Elektrosvyaz v 13 n° 10 Oct 
1959 p 71-6; see also English translation in Telecommunica- 
tions n 10 1959 p 1147-55. Determination of dynamic and 
static inductance of pulse relays; comparative discussion of 
three methods of determination; example of determining dy- 
namic and static inductance of IR5-8000 pulse relay. 


Passage of Signal and Noise Through Non-Linear Inertial 
System, Yu.E.D’YAKOV (D’IAKOV). Radio Eng & Elec- 
tronics v 4 n 6 1959 p 38-46. English translation of article 
indexed in Engineering Index 1959 p 353 from Radiotekhnika 
i Elektronika June 1959. 


Polosa chastot zanimaemaya pri peredache impul’sov s 
kosinus-kvadratnym okrugleniem, M.S.GUREVICH. Elektro- 
svyaz v 13 n 8 Aug 1959 p 38-42; see also English translation 
in Telecommunications n 8 1959 p 858-64. Frequency band 
occupied during transmission of cosine square rounded off 
pulses; numerical values for such bandwidth, which is shown 
to be broader than that obtained with trapezoidal pulse trans- 
mission. 

Progress and Problems in World Communication, E.I. 
GREEN. Elec Eng v 79 n 6, 7 June 1960 p 494-8, July p 
569-73. Necessity for systematic planning in order to bring 
about integrated and effective world communication; prob- 
lems relating to transoceanic cables, HEF radio-ionospheric 
reflection, over-the-horizon radio-tropospherie scatter, satellite 
communications, pulse transmission, ete; waveguide system ; 
difficulties associated with length factor, transmission delay, 
distortion, noise, switching and signaling. 

Sintez amplitudno-chastotnoi Kharakteristiki po koeffitsien- 
tam ee razlozheniya v ryad, N.K.IGNAT’EV. Elektrosvyaz v 
14 n 1 Jan 1960 p 3-10; see also English translation in Tele- 
communications n 1 1960 p 1-18. Synthesis of amplitude- 
frequency characteristic from its series expansion coefficients ; 
discussion of systems for speech compression, particularly 
of that proposed by A.A.PIROGOV; general synthesizing cir- 
cuit based upon utilization of sectionalized delay line and 
matrix transformation; basic calculation formulas. 


Suzhenie spektra mnogokanal’nogo signala v_ sistemakh 
svyazi s chastotnym razdeleniem kanalovy, A.N.SVENSON. 
Elektrosvyaz v 13 n 9 Sept 1959 p 3-11; see also English 
translation in Telecommunications n 9 1959 p 927. Spectrum 
compression of multichannel signal in communication sys- 
tems with frequency division of channels; method consisting 
in automatic control of transmission band of each channel 
in correspondence with spectrum width of transmitted signal. 


Time-Frequency Scanning in Narrow-Band Speech Trans- 
mission, D.L.SUBRAHMANYAM, G.E.PETERSON. IRE— 
Trans on Audio v AU-7 n 6 Nov-Dec 1959 p 148-60. System 
described scans time-frequency plane over frequency range 
of 200 to 7000 eps; to achieve scanning, variable carrier fre- 
quency oscillator having frequency shift of plus or minus 30% 
of carrier frequency and amplitude modulation of plus or 
minus 2 db has been developed; scanning process leaves empty 
spaces in time-frequency plane; 4-channel time delay system 
is used to fill gaps by repeating signal samples. 


Vitesse de groupe ou temps de propagation de groupe, 
H.DEBART. Cables & Transmission v 13 n 4 Oct 1959 p 
219-29. Group velocity and group delay; their general proper- 
ties when applied to various transmission systems; approxi- 
mation method applicable to limited number of cases for cal- 
culation, with aid of group delay concept, of response of 
circuit to applied signal at given point and given time; exam- 
ples of transfer functions with negative group delay. 

See Electric Transmission—Control; Tele- 
phone—Carrier Current. 


Noise. Experimental Study of Detection in Nonstationary 


Noise, T.R.WILLIAMS, J.B.THOMAS. AIEE—Trans y 78 pt 
1 (Communication & Electronics) n 45 Nov 1959 p 678-82. 
Experimental measurements of system previously described 
by authors (See Engineering Index 1959 p 7); it is shown 
that nonstationary noise can adversely affect performance of 
detector; techniques for improving performance of detectors 
operating in such noise. Paper 59-809. 


ELECTRIC COMMUTATORS 


Analysis of Commutation Curve of DC Machine, K.HAYA- 
SHI, M.NAITO. Inst Elec Engrs Japan—J v 79 n 852 Sept 
1959 p 1137-45, Equation and general solution for d-c arma- 
ture winding in which brush width is equal to width of com- 
mutator segment; commutation curves of tandem brush whose 
trailing part has higher contact resistance than leading part 
and of brush having rectangular trapezoidal contact surface 
with acute trailing angle; general solution for commutation 
equation for any shape of brush with its contact surface con- 
ductivity changing with locations; (In Japanese with English 
abstract). 

Analysis of Commutation Equation on Electronic Analo 
Computer, K.OTOTAKE, H.GENCHI. Inst Elec Engrs separ 
—J v 79 n 852 Sept 1959 p 1192-9. Consideration of coil re- 
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ELECTRIC CONDUCTORS—Continued 


sistance effects in case of a-c machines where brush contact 
characteristic is nonlinear to current density, and width of 
brush equals commutator segment pitch; results of study to 
show that increase of coil resistance in practical machine is 


not recommended for commutation. (In Japanese with Eng- 
lish summary). 


Practical Commutator Primitive for Generalized Machine 
Theory, T.H.BARTON, C.V.JONES. AIEE—Trans v 79 Pt 3 
(Power Apparatus & Systems) n 48 June 1960 p 277-80 (dis- 
cussion) 281. How ideas presented in discussion of application 
of methods of generalized theory to commutation by C. 
JONES can be expanded to give completely valid physical pic- 
ture of commutator primitive. Paper 60-169. 


Brushes. Abrasion of Slip Ring and Wear of Brush—l, S. 

YAMAMORI, Y.MORITA. Mitsubishi Denki Laboratory Re- 
ports v 1 n 1 Jan 1960 p 91-109. Phenomenon of sliding 
contacts of rings examined from viewpoint of ring abrasion 
and brush wear at different polarities by pairing four kinds 
of ring materials and metallic graphite brushes; results indi- 
cate phenomenon at positive brush was caused by wear of 
positive brush and phenomenon at negative brush was caused 
by wear of positive ring. 


Brush Length-Spring Length Proportion For Small Elec- 
trical Machines, W.E.SPRINGER. Elec Mfg v 65 n 3 Mar 
1960 p 160, 162. How in actual design, desired pressure over 
life of brush can be obtained only by considering both brush 
and spring; rational method for determining brush-to-spring- 
length proportions. 


Reliable Technique for Measuring Brush Wear in Atmos- 
phere Containing Silicone Vapor, J.S.AXKELSON, F.M. 
PRECOPIO. ASTM—Bul n 244 Feb 1960 p 40-2. Test method 
for study of accelerated wear of carbon brushes in machines 
insulated with silicone materials; technique uses large num- 
ber of brushes (for better statistical interpretation) running 
on slip rings in enclosed chamber where silicone atmosphere 
is controlled by using reservoir of silicone fluid of appropri- 
ate vapor pressure; reproducible data have been obtained on 
given grade of brush months after original tests were run. 


ELECTRIC CONDENSERS. See Electric Capacitors. 


ELECTRIC CONDUCTIVITY 


See also Barium Titanate; Crystals—Electric Properties ; 
Dielectrics ; Electrets; Electric Circuits; Electric Conductors; 
Electric Discharge; Electric Measurements; Electricity; Elec- 
trodes; Electrolytes; Electromagnetic Waves; Electron Tubes 
—Cathodes; Films—Conducting; Fuel Cells; Magnetic Mate- 
rials; Magnetohydrodynamics; Metals and Alloys—Hlectric 
Properties; Paper—Electric Conductivity; Photoelectricity ; 
Piezoelectric Crystals; Semiconductors; Shock Waves; Super- 
conductivity. 


Anisotropic Conduction in Solids Near Surfaces, P.J.PRICE. 
IBM J Research & Development v 4 n 2 Apr 1960 p 152-7. 
Theory of reduction in electric conductivity due to specular 
reflection of electrons from surfaces when operative electron 
energy surfaces are not spherical; average conductivity of thin 
erystal tends to finite limit rather than zero as_ thickness 
tends to zero. 


ELECTRIC CONDUCTORS 


See also Dielectrics; Electrets; Electric Busbars; Electric 
Cables; Electric Conductivity; Electric Heating Elements; 
Electric Lines; Electric Resistors; Electric Wiring; Elec- 
trodes ; Films—Conducting ; Metals and Alloys—Electrie Prop- 
erties; Photoelectricity ; Radio Lines; Semiconductors; Super- 
conductivity ; Wire. 


> 


Contribution 4 l’obtention de fils fins par amincissement 
électrolytique, J.SOLE. Revue Générale de 1’Electricité v 69 
n 1 Jan 1960 p 37-55. Preparation of fine wires by electrolytic 
reduction; new method, in which minimum mechanical stress 
is used on wires passing vertically through new type of 
electropolishing cell revolving around wire; wires 200u in 
diam can be reduced to 15u or less; wire is checked by direct 
microscopic measurement; electromagnetic method for check- 
ing ferromagnetic wires during processing. 


Correspondence Between Transient and Stationary Phe- 
noména of Skin Effect, A.AVRAMESCU. Revue d’Electro- 
technique et d’Energetique v 4 n 1 1959 p 33-8. Close relations 
are shown to exist between stationary distribution of field_in 
conductor under harmonic excitation by given frequencies, 
and phases through which this distribution passes, when exci- 
tation is pulsatory; possibility of computing stationary dis- 
tributions for certain frequency using formulas for transient 
phases. 


Measurement of Thermoplastic Flow of Film Coated Magnet 
Wires, M.V.THIERRY. Insulation (Libertyville, Il]) v 6 n 38 
Mar 1960 p 19-23. Method is based on use of two _ crossed 
wires whose axes are perpendicular, and 1000-¢ load is ap- 
plied at point of contact; instead of apparatus being heated 
in oven, sufficient and equal current is applied to each of 
ends of crossed wires to heat conductors by resistance; break- 
down detection system; effects of heating current on cut- 
through; effect of enamel bake, film build and pressure. 


Methode pour le caleul du champ magnetique bidimensionnel 
autour d’un conducteur de section rectangulaire, A.J.LANZA- 
GORTA. Assn Suisse des Electriciens—Bul v 51 n 4 Feb 27 
1960 p 187-42. Method for calculation of two-dimensional 
magnetic field around conductor with rectangular cross sec- 
tions; forces produced by such field on parallel conductor. 


Novel Multiple Specimen Holder Reduces Variables In 
Magnet Wire Thermal Investigations, L.M.JOHNSON, M.E. 
SHARP. Insulation (Libertyville, Ill) v 6 n 2 Feb 1960 p 
34-5. Multiple twist specimen holder and mercury electrode 
stand, designed in U S Naval Research Laboratory; fixture 
permits mounting of specimens in fixed permanent position, 
thus protecting them from damaging conditions; leads of each 
of 10 twist specimens are placed between silicone-glass lami- 
nated spacers that are in turn clamped together within pro- 
tecting metal cover with two open sides; assembly can then 
be handled as one unit. 


Ob odnom metode resheniya granichnykh zadach elektrodi- 
namiki, Ya.N.FEL’D. Radiotekhnika i Elektronika v 4 n 12 
Dec 1959 p 2004-15. Method of solving boundary problems in 
electrodynamics; determination of current distribution in 
system of metallic bodies excited by incident wave or emf 
applied to their surfaces. 


Totaler Hauteffekt an gekruemmten Leiterflaechen, K. 
SCHOENBACHER. ETZ (Ed A) v 80 n 23 Dee 1 1959 p 
823-6. Total skin effect at curved conductor surfaces; equiva- 
lent circuit study of thick conductor, leading to conclusions 
on behavior of arbitrarily curved surfaces, taking as point 
of departure known and calculated values of skin effect of 
round wire. 


Ueber elektrische Leiter fuer hoechste Strombelastung, P. 
KLAUDY. Elektrotechnische Zeit (Ed A) v 80 n 16 Aug 11 
1959 p 529-35. Electric conductors for very heavy currents; 
how higher current densities can be achieved by timely 
replacement of conductor material, heated by current, in 
heavily loaded metallic circuits, then with liquid cooled con- 
ductors; besides thermo-mechanical stressing and thermal 
conductivity, main factor in setting upper limit for current 
loading is shown to be heat transfer coefficient; simultaneous 
application of conductor replacement and liquid cooling is not 
recommended. 


Aluminum. See also Aluminum and Alloys; Electric Busbars— 


Aluminum; Electric Cables—Joints; Electric Conductors— 
Standards; Electric Equipment—Materials ; Wire—Aluminum. 


Design of Overhead Lines with 5005 Aluminum Alloy 
Cables, H.W.ADAMS. AIEE—Trans v 78 pt 3 (Power Ap- 
paratus & Systems) n 45 Dec 1959 p 1290-7 (discussion) 
1297-1300; see also abstract in Elec Eng v 79 n 5 May 1960 
p 405. Properties and sag characteristics of homogeneous 
cables, making them especially attractive for overhead lines 
having span lengths encountered in urban areas; data and 
discussion to aid design engineer in evaluating overall suit- 
ability of 5005 cables for overhead lines and to aid in com- 
paring characteristics of 5005 cables with those of other 
types of conductors; installation experiences. Paper 59-868. 


Five Expanded ACSR Conductors Selected for 460-Kv Proto- 
type Line, P.L.LUMNITZER, N.K.BARR, R.E.LARSON. Elec 
World v 153 n 25 June 20 1960 p 88-90. Conductors selected 
for testing on Pennsylvania Electric Co line for 460 kv trans- 
mission, include four ‘Standard’? ACSR conductors varying in 
diameter, two-conductor bundle and single, and fifth one, 
having aluminum tubes as expanding medium. 


High-Strength Aluminum-Alloy Conductors, E.W.GREEN- 
FIELD. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 45 Dee 1959 p 1449-54 (discussion) 1454-5. Review 
of aluminum conductor types; European aluminum-alloy con- 
ductors; development of AAAC and its design, corrosion re- 
sistance and other characteristics of AAAC, making it attrac- 
tive for use in electric transmission lines. Paper 58-449. 


Izgotovlenie uluchshennykh legirovannykh alyuminievykh 
provolok, slyuzhashchikh provodnikami, F.BALAZS, T.KISS. 
Acta Technica (Budapest) v 28 n 1-2 1960 p 121-31. Produc- 
tion of heat-treated alloyed aluminum wires for conductors; 
investigation on Aldrey type alloyed aluminum wires; experi- 
ments proved that aging after hardening, and before cold 
working has advantageous effect on qualities of material; 
iron content of alloy has strong influence on electrical re- 
sistance and less influence on mechanical strength of mate- 
rial. 

Laboratory and Field Evaluation of Connectors and Other 
Accessories for Aluminum Conductors in Severe Marine Envi- 
ronments, W.J.SANDERS. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 45 Dec 1959 p 1342-50 (discussion) 
1350-3. Tests conducted by Kaiser Aluminum & Chemical 
Corp; recommendations concerning use of heavy body alu- 
minum alloy connectors, aluminum connectors, ete; use of 
split-bolt connectors is discouraged; advantages of using seal- 
ing paste or grease. Paper 59-899. 


Les cables preassembles, A.DALMASSO. Revue de ]’Alumin- 
ium v 37 n 279 Sept 1960 p 980-97. New type of aluminum 
eable called preassembled cable may be used to reinforce 
copper electric lines; new cable is composed of insulated 
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carrying element in aluminum steel which also serves as 
neutral around which are wound three insulated phase cables 
in aluminum; for equal section, preassembled cable with no 
line induction coil allows higher power transmission. 


Recommendation for Commercial Annealed Aluminium Elec- 
trical Conductor Wire. Int Electrotech Commission—Publ n 
121 1960 5 p. Recommendation applies to physical and me- 
chanical property values of commercial annealed aluminum 
electric conductor wire having diameter greater than 1 mm. 


Resistance and Reactance of Aluminum Conductors, Alcoa 
Aluminum Overhead Conductor Engineering Data n 5, Alumi- 
num Co of America, Pittsburgh, Pa, 1960, 90 p. Effects of 
steel core on electrical characteristics of ACSR (Aluminum 
Conductors, Steel Reinforced) ; formulas developed which al- 
low accurate prediction to be made of resistance and reactance 
of transmission line utilizing any presently available or pro- 
posed ACSR conductors; examples of calculation of imped- 
ance, power loss and voltage regulation. 

Specification for Aluminium Alloy Conductors for Overhead 
Power Transmission. Brit Standards Instn—Brit Standard 
3242 1960 15 p. Standard applies to stranded conductors, and 
covers definitions, material, dimensions and _ construction, 
and tests. 


Bundled. See Electric Lines—Bundled Conductors. 
Connectors. See Electric Cables—Joints. 
Copper. See also Copper and Alloys—Electric Properties; Elec- 


tric Cables—Cooling; Electric Cables—Manufacture; Electric 
Conductors—Standards; Wire—Copper. 


Kuprodur, ein bewaehrter Werkstoff im Fahrleitungsbau, 
K.DIES. Draht v 10 n 8 Aug 1959 p 364-8. Kuprodur, proven 
material for overhead lines; summary of mechanical and 
physical properties and of uses of three grades of age harden- 
ing Cu-Ni-Si alloy. 

Heating. See Electric Cables—Heating; Electric Equipment— 
Temperature. 


Insulation. See Electric Cables—Insulation; Electrie Insulating 
Materials. 


Manufacture. See Electric Cables—Manufacture. 
Preassembled. See Electric Conductors—Aluminum. 
Protective Coatings. See Electroplating. 

Size Determination. See also Electric Distribution. 


Determination of Optimum Conductor Size, R.A.DEW- 
BERRY. Elec Light & Power v 38 n 20 Oct 15 1960 p 66-8. 
New method for simple calculation of conductor size which 
will not be quickly outgrown and keep line losses within 
reasonable limits of optimum value; example for 3000 kva load 
shows that sizes obtained by this method are somewhat larger 
than those being installed in most utilities; this indicates that 
commonly used conductors are too small. 


Economie Conductor Size for Transmission Lines, H.F. 
SMALL. Elee Light & Power v 38 n 11 June 1 1960 p 58-61. 
Simple approach used by Consumers Power Co for deter- 
mining economic conductor size; approach, containing only 
procedures usable by hand, is adapted for computer program. 

Graph Simplifies Determination of Economie Conductor 
Size, M.G.REKOFF, Jr. Elec Light & Power v 38 n 18 Sept 
15 1960 p 66-7. New simplified graph for cost per unit load 
using nonlinear scale to enable preparation of chart for deter- 
mining economic conductor size for transmission and dis- 
petpution lines with minimum of computational and plotting 
effort. 


Standards. ASTM Standards on Metallic Electrical Conductors. 
Sponsored by ASTM Committee B-1 on Wires for Electrical 
Conductors. Am Soe Testing Matls, Philadelphia, Pa, Dec 
1959 368 p $4.50. Standard covers copper and copper alloys, 
copper covered steel, aluminum, aluminum covered steel, and 
galvanized steel and iron. Supersedes 1957 issue indexed in 
Engineering Index 1958 p 324. 

Methods of Determination of Resistivity of Metallic Elec- 
trical Conductor Materials. Brit Standards Instn—Brit Stand- 
ard n 3239 1960 20 p. Standard describes reference and rou- 
tine methods for determining electrical resistance and re- 
sistivity ; reference method provides for overall accuracy of 
0.2% in resistance per unit length and 0.4% in resistivity on 
test specimens having resistance of 10 tohms or more; routine 
method provides for overall accuracy of 0.75% in resistance 
per unit length and 1.75% in resistivity on test specimens 
having resistance of 10 wohms or more. 

NEMA Standards Publication for Round Copper Magnet 
Wire, Dee 1959. Nat Elec Mfrs Assn—Publ Dec 1959 65 p. 
MW2-1959: Polyurethane Coated Magnet Wire, 146 p; MW15- 
1959: Vinyl-acetal Coated Magnet Wire, 18 p; MW17-1959: 
Vinyl-acetal Nylon Coated Magnet Wire, 15 p; MW19-1959: 
Vinyl-acetal Self-bonding Magnet Wire, 16 p. 


Steel. See Electric Conductors—Standards. 
Testing. See also Electric Conductors—Standards. 


Proposed Test Procedure for Impulse Voltage Tests on 
Insulated Conductors. AIEE—Publ n 82 July 1960 10 p. Test 


ELECTRIC CONDUCTORS—Continued 
procedure is intended as guide only for use as design or de- 
velopment test, and not as routine production or specification 
test. 22 refs. 

Vibrations. See Electric Lines—Vibrations. 

ELECTRIC CONDUITS. See Electric Cables—Conduits. 

ELECTRIC CONTACTORS. See Electric Switchgear. 


ELECTRIC CONTACTS 
See also Electric Circuit Breakers; Electric Commutators ; 
Electric Relays; Electric Switchgear. 


Adhesion Between Metals and Its Effect on Fixed and Slid- 
ing Contacts, W.P.MASON. ASLE—Trans_v 2 pn 11859)" “p 
39-49. Experiments, undertaken by Bell Telephone Labora- 
tories, Murray Hill, NJ, show that adhesion can occur be- 
tween two metals under compression as function of tempera- 
ture and time; creep causes spaces between point contacts 
to be filled in and molecular seizure oceurs; calculations are 
given based on dislocation theory, which account for tem- 
perature and time effects of adhesion; effects of adhesion on 
electrical contacts. 


Creeping Silver Sulfide, T.F.EGAN, A.MENDIZZA. Elec- 
trochem Soc—J v 107 n 4 Apr 1960 p 353-4. From practical 
point of view this phenomenon is of considerable importance, 
as silver-gold combinations are fairly common in electrical 
contact design; whenever junction of silver and gold exists 
in sulphiding atmosphere, gold surface will be contaminated 
with silver sulphide; in these experiments, silver sulphide was 
more adherent to gold than to silver indicating that it would 
be more difficult to remove by contact wipe. 


Design and Testing of Semi-Permanent Metallic Contacts 
for Use at Low Voltages, A.FAIRWEATHER, E.J.FROST. 
Post Office Elec Engrs’ J v 53 pt 1 Apr 1960 p 26-33. Impor- 
tance of surface contamination and effects of different en- 
vironments on various types of contact are discussed; meth- 
ods of contact testing including use of artificial atmospheres 
to produce accelerated deterioration are also described. 


Die Schweissneigung prellender Starkstromkontaktstuecke, 
A.WOLLENEK. VDI Zeit v 102 n 22 Aug 1 1960 p 1053-60. 
Tendency of high tension contact plates to weld as result of 
chatter ; experimental investigation of phenomena of erosion, 
metal volatilization, and welding accompanying closing of 
contacts (made of different metals); oscillograms give in- 
formation on electrical values and movement of contact 
plates; welding is considered special case, intermediate be- 
tween slight contact erosion and volatilization. 21 refs. 


Dry-Cireuit Evaluation of Mechanical Connections, J.W. 
KAUFMAN, H.R.SUTTON, A.V.BALCHAITIS, W.R.MAT- 
THIAS. Elee Mfg v 65 n 4 Apr 1960 p 116-21. Causes of non- 
conduction in low-level electric contacts; results of environ- 
mental tests on two forms of mechanical-type connectors, 
evaluated from reliability standpoint in dry circuits such as 
encountered in defense electronic equipment. 


Erosion of Relay Contacts, L.H.GERMER. Wear-Usure- 
Verschleiss v 3 n 3 May-June 1960 p 188-99. Wear of relay 
contacts in telephone plant is chiefly electrical and due to 
discharges occurring when contacts are opened and closed; 
ares cause more damage than glow discharges; type of are 
which occurs and its duration are influenced by foreign mate- 
rial on contact surfaces such as organic vapor from atmos- 
phere, which can be decomposed to form surface carbon; 
atmosphere in which relays operate is of great importance in 
determining their performance. (In English). 


Issledovanie elektricheskogo kontakta v elektronnom mik- 
roskope, G.A.BOGDANOVSKII. Fizika Tverdogo Tela vy 1 n 
8 Aug 1959 p 1281-8; see also English translation in Soviet 
Physics, Solid State v 1 n 8 Aug 1959 p 1171-6. Electron 
microscope study of electric contact, specifically of consider- 
able changes taking place on surface of electrodes due to 
action of fields of several million v/em; attempt to explain 
theoretically formation of dendrites and ‘‘oxide bridges” on 
anodes and of points on cathodes. 


Mechanischer und elektrischer Kontakt zwischen rauhen 
Oberflaechen, E.GRUBER. ETZ (Ed A) v 80 n 21 Nov 1 1959 
p 745-8. Mechanical and electric contact between rough sur- 
faces; conditions for stationary contact between rough sur- 
faces; derivation of exponential law for relation of true con- 
tact area to contact pressure; exponential law for contact 
resistance, neglecting effect of foreign layers. 


Ueber die Lichtbogenwanderung im engen Tsolierstoffspalt 
bei Stroemen bis 200 kA, E.KKUHNERT. BETZ (Ed A) v 81 n 
11 May 23 1960 p 401-4. Are travel in narrow gap between 
insulating material for currents up to 200 k-amp; at high 
currents thermal stresses on insulating material remain 
within permissible limits because speed of travel of are is 
extraordinarily high; at 200 k-amp speeds up to 4000 m/sec 
were measured. 


Bibliography. 1959 Supplement to Bibliography and Abstracts 
on Electrical Contacts. Am Soc Testing Matls —Special Tech 
Publ n 56-N 1960 64 p $3.50. Supplement is divided into 
several sections; subject and author indexes; bibliography 
and abstract list is placed in chronological order based on 
year in which article was published, 


Testing. 
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ELECTRIC CONTACTS—Continued 
Erosion. 
Materials. 


See Electric Capacitors—Switching. 
See also Electric Equipment—Materials. 


Gesinterte Kontaktwerkstoffe, G.BLUM. Elektrie (formerly 
Deutsche Elektrotechnik) vy 13 n 6 June 1959 p 201-6. Sintered 
contact materials; review of manufacturing techniques; tests 
conducted with especially designed instruments to obtain com- 
parative data on characteristics of sintered and conventional 
materials, which are presented in form of curves and tables. 


Materialwanderung und Kontaktwiderstand an AgSe- und 
AgCd-Kontakten bei verschiedenen Induktivitaeten bzw. bei 
verschiedener Belastung, J.POHL. Ilmenau. Hochschule fuer 
Elektrotechnik—Wissenschaftliche Zeit v 5 n 2-3 1959 p 
247-58. Migration of material and contact resistance on AgSe 
and AgCd contacts with different inductivities and/or differ- 
ent load; test results with materials including Ag 1000, AgSe 
0.01, AgSe 0.1, AgSe 1, AgCd 5, AgCd 15. 17 refs. 


_Performance of Silver Contacts In Atmospheres Containing 
Silicone Vapors, L.E.MOBERLY. Insulation (Libertyville, Ill) 
v 6n 4 Apr 1960 p 19-24. Tests showing that volatile silicone 
materials in atmosphere surrounding electric contacts may 
result in their poor performance or even failure; where it is 
desirable to utilize high temperature properties of silicone 
materials in design of contact devices, special precautions 
may be required to assure satisfactory operation. 


Schweissneigung ruhender Starkstromkontakte aus Verbund- 
stoffen, A.WOLLENEK. ETZ (Ed A) v 81 n 10 May 9 1960 
p 370-3. Welding tendency of fixed heavy-current contacts 
made of sintered alloys; properties of symmetrical point con- 
tacts are compared to those of copper; their behavior under 
overload conditions. 


Symmetrische und unsymmetrische versilberte Starkstrom- 
Punktkontakte, A.SWOLLENEK. ETZ (Ed A) v 80 n 28 Dec 1 
1959 p 826-7. Symmetrical and asymmetrical silver-plated 
heavy-current point contacts; importance of silver-plating con- 
tact surfaces in heavy current apparatus to obtain low cur- 
rent resistance and temperature rise; experiments with coat- 
ings of 2-3 mu and 15 mu thickness. 


Thermal Transients in Graphite-Copper Contacts, W. 
DAVIES. Brit J Applied Physics v 10 n 12 Dee 1959 p 
516-22. Calculation of transient temperature distribution in 
current-carrying electric contact is important in those cases in 
which contact members make actual contact for only com- 
paratively short time; special reference is made to contact of 
graphite and Cu, and consideration given first to case in 
which metal is clean, and second to that in which metal is 
covered with film of oxide; decay of temperature at contact 
spot following separation of contact members is discussed. 


Untersuchungen an Silberkadmium und Silberkadmiumoxyd, 
W.DREMEL. Elektrie v 14 n 3 Mar 1960 p 98-101. Investiga- 
tions of silver-cadmium and silver-cadmium oxide; laboratory 
tests on wear resistance and contact resistance of these alloys 
having some advantages over silver contacts. 


Verification Machine for Precious Metal Contacts, 
G.W.HUMPHREYS. Western Elec Engr v 4 n 3 July 1960 p 
32-6. Test set, for verifying presence of very thin strip of 
precious metal on wire spring contacts utilizes thermoelectric 
Seebeck effect; set has been incorporated in new machine 
which automatically tests for proper relay code. 


ELECTRIC CONTROL 


See also Automatic Control; Coal Preparation—Electric 
Equipment; Conveyors—Control; Cranes—-Control; Electric 
Coils; Electric Communication; Electric Converters; Electric 
Drive; Electric Generators—Control; Electric Motors—Con- 
trol; Electric Reactors; Electric Rectifiers; Electric Relays; 
Electric Switchboards; Electric Switchgear; Electric Trans- 
formers—Control ; Electric Transmission—Control ; Fire 
Alarm Systems; Furnaces, Electric—Control; Garages—Elec- 
tric Equipment; Gas Turbines—Control; Industrial Plants— 
Automation; Machine Tools—Control; Magnetic Amplifiers ; 
Materials Handling—Control; Mine MHoists—Control; Paper 
Machinery—Drives; Photoelectric Cells; Rolling Mills—Con- 
trol; Servomechanisms; Telemetering; Transducers; Transis- 
tors; Voltage Regulators. 


Adaptation in Feedback Control Systems, I.MeCAUSLAND. 
Franklin Inst—J v 268 n 3 Sept 1959 p 143-7. Scope of word 
“Adaptive” in literature of feedback control systems dis- 
cussed; approaching subject from biological adaptation, author 
shows that any control system which makes effective use of 
feedback is adaptive, and therefore recommends that “adap- 
tive’ should not be used to denote separate class of feedback 
control systems. 


Calculation of Static Characteristics of Reactor Control 
Systems, D.A.ALENCHIKOV. Automation & Remote Control 
v 20 n 5 May 1959 p 572-81. English translation of article 
indexed in Engineering Index 1959 p 357 from Avtomatika i 
Telemekhanika May 1959. 


Controlled Rectifiers and Magnetic Amplifiers, B.J.O’NEILL. 
Elec Mfg v 65 n 2 Feb 1960 p 140-5. Description, with wave- 
forms and characteristics, of power control devices consisting 
of magnetically gated silicon-controlled rectifiers ; combination 
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provides flexibility, small size, and reliability in control of 
many power systems; typical applications. 


“Digitrol” Building Blocks, J.H.HOSEMAN. Instruments & 
Control Systems v 32 n 11 Nov 1959 p 1696-8. How design of 
special purpose control systems, computers and instrumenta- 
tion can be simplified by relying on plug-in stages linked 
together to provide necessary action; examples of some possi- 
ble combinations. 


Dinamika elektromagnitnogo upravlyayushchego elementa, 
LE.DEKABRUN, N.P.KOZLOV, IM.KRASSOV. Avtomatika 
i Telemekhanika v 21 n 4 Apr 1960 p 506-12; see also English 
translation in Automation & Remote Control v 21 n 4 Apr 
1960 p 348-52. Dynamies of electromagnetic control element; 
equation for motion of electromagnetic control element of 
rotational type, such as used in remote control, electro- 
hydraulic servomechanisms, and other automatic control in- 
stallations. 


Ein neues Prinzip zur kontaktlosen Signalgabe, W.ENGEL, 
F.KUHRT, H.J.LIPPMANN. ETZ (Ed A) v 81 n 9 Apr 25 
1960 p 323-7. New principle for contactless signaling; in ap- 
paratus described, control magnet passes receiving head and 
excites Hall generator; Hall voltage produced is then passed 
by transistor amplifier to electric and automatic control sys- 
tem. 


Electro-Ionie Static Control Device, S.R.OVSHINSKY. Di- 
rect Current v 4 n 8 Mar 1960 p 242-5. ‘‘Electro-ionic surface 
impedance control’? device developed by Ovitron Co, Detroit, 
Mich, based on study of metabolism and function of neuron; 
control action is obtained through change of permeability of 
semucperme7) te membrane, in which ‘“‘control element’ is 
ocated. 


Electronic Controller Constructed on Building-block Prin- 
ciple, G.KESSLER. Siemens Rev v 26 n 6 Aug 1959 p 188-91. 
Controller, particularly for industrial drives, consists of 
various high-vacuum tube, thyratron and magnetic-amplifier 
output stages, controlled by electronic control state, which by 
means of suitable feedback circuit is given proportional- 
integral-derivative action, and which is influenced by control 
variables via transducers; functional units, assembled as 
building blocks, can be easily combined and replaced. 


Elektrische Kraftmessdosen und ihre Verwendung, H. 
BURSTER. Aufbereitungs-Technik v 1 n 10 Oct 1960 p 
413-21. Electric dynamometers and their application; dy- 
namometers used in processing function according to magneto- 
elastic principle or else with wire strain gages; dynamometers 
have advantage because they do not contain moving parts; 
they function reliably even under worst conditions, and with- 
out being maintained; in processing operations dynamometers 
fulfill weighing, recording, controlling and regulating fune- 
tions. 

Flektrische Steuerungssysteme und ihre Bauglieder in der 
Antriebstechnik, K.BUEHRING. Regelungstechnik v 8 n 3 
Mar 1960 p 90-7. Electric open loop control systems and 
components for industrial drives; survey of available control 
systems and operating principles of component parts, includ- 
ing electronic parts. 


Erweiterung des Leistungsbereiches von Tirrill-Reglern, 
W.LEONHARD. Regelungstechnik v 8 n 2, 4 Feb 1960 p 37-42, 
Apr p 119-23. Extension of output range of Tirrill controllers ; 
method whereby controlled pulsating current is superimposed 
on current through load contact so that contact current itself 
becomes pulsating or alternating; by this means, losses in 
closed contact and switching load are reduced considerably 
and output current of controller can be increased by factor 
of 2 or 3. 

Generator-und Motor-Drehmelder, M.BIRGAUANU. Revue 
d’-Electrotechnique et d’Energetique v 4 n 1 1959 p 1038-15, n 
2 p 305-13. Generator and motor selsyn indicator; motor 
torque is shown to achieve maximum value at pole-pitch to 
cover ratio of 0.35, at least as far as large rotor diameters are 
concerned; consequently, design of selsyn indicators can be 
improved by reduction of cover size conventionally used; 
Optimum ratio of pole are to pole pitch, 103-15; Design con- 
stant for generator and motor selsyns, 305-13. 

K yvaschetu magnitnykh unsilitelei, rabotayushchikh s odno- 
i trekhfaznymi poluprovodnikovymi vypryamitelyami na ak- 
tivnuyu nagruzku i vstrechnuyu e.d.s., A.G.ZDROK. Avtoma- 
tika i Telemekhanika v 21 n 5 May 1960 p 639-51; see also 
English translation in Automation & Remote Control v 21 n 5 
May 1960 p 443-50. Design of magnetic amplifiers operating in 
conjunction with single-phase and 3-phase semiconductor rec- 
tifiers on active load and counter-emf, as used in automatic 
control devices. 


Les relais statiques a amplificateurs magnetiques, J.L. 
HETIER. Société Francaise des Electriciens—Bul v 8 n 4 Apr 
1960 p 240-8. Static relays using magnetic amplifiers; prin- 
ciples of logical control; operation of self-excited magnetic 
amplifiers forming basic ‘and’ and ‘‘no”’ elements; design of 
relays for industrial control applications, and their perform- 
ance limits. 

Linearyzacja charakterystyki statyeznej ukladu za pomoca 
funkeji odwrotnej, K.JANKOWSKI, Archiwum Elektrotechniki 
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v 8 n 8 1959 p 389-402. Linearization of static characteristic 
of circuit by means of inverse function; method for modifica- 
tion of signal transfer function of arbitrary circuit by choice 
of values of basie circuit parameters, making them dependent 
on certain arbitrary parameters; this is achieved by resolving 
function equations. (English summary). 


Magnetiksysteme in der Regelungstechnik, H.BLEY. Rege- 
lungstechnik v 8 n 2 Feb 1960 p 51-5. Magnetic devices in 
control systems; survey of amplifying elements used in con- 
trol systems, operating on principle of magnetic saturation ; 
study includes discontinuous, quasi-continuous and continuous 
control systems. 


New Microsyn Centering Method, P.SHAPIRO. Electronic 
Equipment Eng v 8 n 6 June 1960 p 76-8. Survey of center- 
ing methods currently in use and description of simple method 
that requires only oscilloscope using output as reference; no 
external switching or center taps are needed. 


Ob usilitelyakh signaloy oshibki_ elektricheskikh sistem 
avtomaticheskogo regulirovaniya, L.L.DEKABRUN. Avtoma- 
tika i Telemekhanika v 21 n 1 Jan 1960 p 106-11. Amplifiers 
of error signals in electric control systems; new principle of 
designing circuits for synchronous detection, making it possi- 
ble to considerably reduce delay in signal transmission caused 
by amplifiers of slowly changing voltages; circuits permit 
widening application area to such amplifiers in automatic con- 
trol systems where galvanic feedback amplifiers cannot pro- 
vide high accuracy. 


Optimal’noe upravlenie v odnoi nelineinoi sisteme, T.SUN 
(SUN TSZYAN). Avtomatika i Telemekhanika v 21 n 1 Jan 
1960 p 3-14; see also English translation in Automation & 
Remote Control v 21 n 1 Jan 1960 p 2-8. Optimum control of 
nonlinear system; transient processes in high speed automatic 
control system including rotary generator and d-c motor; 
motor excitation voltage is considered as second independent 
control parameter; synthesis of simplified second and third 
order systems. 


Perekhodnye protsessy trekhstupenchatogo elektromashin- 
nogo usilitelya s prodol’nym polem, P.V.KUROPATKIN. Elek- 
trichestvo v 80 n 10 Oct 1959 p 33-42. Transients in 3-stage 
direct field rotary amplifier; grapho-analytical method for eal- 
culation of such amplifiers; empirical equation for control 
stability of amplifier. 

Practical Standard Transistorized Optimum Response Con- 
troller, K.CHEN, D.R.LITTLE. AIEE—Trans v 78 pt 2 (Ap- 
plications & Industry) n 45 Nov 1959 337-45. Solution of 
practical problems in development of controller which can 
work in great variety of feedback systems because of its 
negligible time delay; mathematical proof is given to show 
that optimum response to specified step input, for systems 
under consideration, can always be obtained with linear 
switching. Paper 59-838. 

Protecting Liquid Rheostats, I.J.GLADNIK. Control Eng 
v 7 n 1 Jan 1960 p 119-21. Key variables that affect optimum 
liquid rheostat performance in combination with wound-rotor 
motor, when used for speed control of pumps and fans and 
for load regulation of large flywheel motor-generator sets ; 
starting and running protection of rheostats. 


Reduction of Error and Null Voltage in Synchro Control 
Systems, C.LANG, C.SMITH. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1844-51. Methods for 
elimination of large part of error and null voltage contributed 
by manufacturing quality and tolerance variations of such 
systems. Paper 59-1135. 


Shield Grid Control Thyratron Amplifier, Y.KOJIMA, H. 
KOSAKO. Inst Elec Engrs Japan—J v 79 n 851 Aug 1959 p 
1048-54. How difficulties in designing input circuit of amplifier 
are avoided by tetrode thyratron control in which specified 
bias voltage and input signal are fed to control grid and 
shield grid respectively; new ignition control of thyratron is 
based on results of experiments on relative variation of grid 
and shield grid voltage; negative feedback circuit of amplifier. 
(In Japanese with English summary). 


Some Recent Advances in Industrial Electrical Control Tech- 
niques, T.E.BARANY. Soe Instrument Technology—Trans v 
12 n 1 Mar 1960 p 118-29 (discussion) 130-3. Review includes 
system for maintaining constant tension on 16-ton newsprint 
reels being wound at speeds up to 6000 fpm; 6-transistor re- 
versible d-ec amplifier for use in industrial control schemes, 
and its application to mine hoist static-speed reference unit ; 
transistorized static switching system based on new concept 
of multi-function logic. 


Stillstandwaechter fuer Maschinen in Staffelschaltung, W. 
KIRCHNER. Siemens Zeit v 34 n 2 Feb 1960 p 86-9. Zero- 
speed monitors and their application in sequence circuit ar- 
rangements; fact that motor is switched on can be used as 
indication that machine which it is driving is actually oper- 
ating, provided particular shaft of driven machine is super- 
vised by rotary-contact unit operating in conjunction with 
relay having time-delayed drop out; description of rotary 
contact unit. 

Transistor Building Blocks for Statice Control, H.C.HEIN- 
ZERLING, G.SCHINZE. Automation Progress v 5 n 2 Feb 


ELECTRIC CONTROL— Continued 


1960 p 45-7, 55. Features of AEG static switching units 
which can perform various logical functions in control sys- 
tems: range described consists of transducers which supply 
input information, logic units proper, and output amplifiers 
for various power levels; all outputs are duplicated so that 
when one is firing, other is inhibited, which not only makes 
separate NOT unit unnecessary but also permits equalization 
of loads on power supply. 

Transistorbestueckter Regler fuer phasengetreuen Gleichlauf 
zweier Wellen, K.LHAMERAK. Elektronische Rundschau Vv 14 
n 5 May 1960 p 177-80. Transistorized control circuit for in- 
phase synchronization of two shafts; arrangement for con- 
tactless measurement of angular difference of magnitude and 
sign between two rotating shafts; amplifier, depending on 
sense of rotation, serves as two-point control and works into 
adjusting motor which eliminates phase deviation encountered 
in operation by differential drive. 


Uebergangsverhalten des Drehstrom-Schleifringlaeufers, L. 
HANNAKAM. Regelungstechnik v 7 n 11, 12 Nov 1959 p 
393-8, Dec p 421-7. Response of 3-phase slip ring rotor which 
forms controlled device in control loop; electromechanical 
equations describing interrelated electric and mechanical char- 
acteristics of this machine, and suitable for analog computer 
use; general block diagram of rotor, simplified for certain 
special conditions such as small slip values and small devi- 
ations from stationary zero position. 


Use of Hall-Elements as Phase-Sensitive Rectifiers, V.N. 
BOGOMOLOV, V.A.MYASNIKOV. Automation & Remote 
Control v 20 n 6 June 1959 p 774-82. English translation of 
article indexed in Engineering Index 1959 p 357 from 
Avtomatika i Telemekhanika June 1959. 


Amplidyne. See also Cement Kilns—Control. 


Dreistufige Querfeldverstaerkermaschine fuer Gleichstrom, 
H.FRIEDRICH. Inst fuer Elektrische Anlagen und Hochspan- 
nungstechnik—Abhandlungen n 3 1956 (received 1960) 39 p, 
19 supp p. Three-stage d-c amplidyne; analysis to prove 
theoretically and experimentally possibility of constructing 
operational amplidynes with three states. 46 refs. 


Projektowanie wzmacniaczy maszynowych z polem poprze- 
eznum, W.PASZEK. Archiwum Automatyki i Telemechaniki 
v 2 n 3-4 1957 p 187-289. Calculation of modern transverse 
field machine amplifiers; theoretical basis of amplidyne design 
as illustrated by example of 4 kw amplifier. (Summary in 
German). 

Vybor parametroy skhem avtomaticheskogo upravleniya s 
elektromashinnymi  usilitelyami poperechnogo polya, 0.V. 
POPOV. Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekh- 
nicheskikh Nauk, Energetika i Avtomatika n 5 Sept-Oct 1959 
p 77-85. Selection of parameters for amplidyne automatic 
control systems; analytical calculation method for unequivo- 
cal determination of parameters and respective coefficients of 
any type of circuit containing amplidyne; method is also 
applicable to other systems with delayed feedback. 


Remote. See also Electric Relays—Protective; Electric Switch- 


gear; Electric Transmission—Control; Telemetering. 


Digital Remote Position Control, K.G.HILTON. Electronic 
Eng v 31 n 379 Sept 1959 p 512-19. Problems involved in 
constructing digital remote position control; shaft position 
measured digitally and servomotor control circuits operate 
digitally; logical arrangement of circuits and methods of 
stabilizing control; coarse system described which illustrates 
its principles. 

Spektry signalov s fazovoi manipulyatsiei, F.V.ELIZAROV, 
Yu.A. YURKOV. Elektrosvyaz v 13 n 10 Oct 1959 p 18-22; see 
also English translation in Telecommunications n 10 1959 p 
13-22. Spectrum of phase-keyed signals; method for deter- 
mining spectra of phase manipulated signals at carrier fre- 
quency, such as used in telegraphy and telemetering or re- 
mote control systems; formulas for analysis of signals having 
any non-random law of keying. 


Servo Systems. See Servomechanisms. 
ELECTRIC CONTROL BOARDS. See Electric Switchboards. 
ELECTRIC CONTROLLERS. See Electric Control. 


ELECTRIC CONVERTERS 


See also Transistors—Switching. 


Analysis of Operation of Series Ionie Converters, A.E. 
SLUKHOTSKII, A.S.VASILYEV. Radio Eng & Electronics v 
4 n 1 1959 p 101-118. English translation of article indexed 
in Engineering Index 1959 p 858 from Radiotekhnika i Elek- 
tronika Jan 1959. 


Application of Transistors to D.C./D.C.Convertors, G.G. 
AVIS. Instn Elee Engrs—Proe v 106 Pt B Supp n 18 May 
1959 p 1346-53. Design procedure and analysis of converter 
losses of push-pull circuits normally used; reasons for failures 
in converters for driving mobile equipment; converter circuit 
of novel design that has proved very reliable and can be used 
with inputs up to 80 v. Paper 2924EK. 


Design of D.C.-D.C. Push-Pull Transistor Convertors, T. 
KONOPINSKI. Instn Elec Engrs—Proc v 106 Pt B Supp n 
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16 May 1959 p 740-5. Analysis of waveforms in such conver- 
ters and simple method for their design; transistor push- 
pull converters do not need cores which can store magnetic 
energy; thus materials with rectangular hysteresis loops as 


eles those with constant permeability can be used. Paper 


Krugovaya diagramma invertora, Yu.G.TOLSTOV. Elektri- 
chestvo v 80 n 11 Nov 1959 p 87-41. Circle diagram for 
inverters ; method for constructing diagrams; examples of 
graphic representation of operational states with no con- 
trolling device, assuming d-c and a-c voltages to be constant, 
and with constant current regulation and constant a-c voltage. 


Otritsatel’nyi impedansnyi konverter na poluprovodnikovykh 
triodakh, Yu.L.KURKIN, A.A.SOKOLOV. Elektrichestvo v 79 
n 9 Sept 1959 p 66-71. Transistorized negative impedance 
converter; analysis and matrix calculations of 2-casecade cir- 
cuit; stability of conversion. 


Practical Design Problems in Transistor D.C./D.C. Con- 
vertors and D.C./A.C. Inverters, T.D.TOWERS. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 18 May 1959 p 1373-83. Dis- 
cussion of problems (such as limitation of maximum power 
dissipation) which are fundamental to transistor as device, 
and which can be met only by improvement in performance 
characteristics of transistor, and of problems (such as de- 
structive transients due to transformer leakage inductance) 
which can be solved or alleviated by careful design of equip- 
ee using currently available transistors. 67 refs. Paper 


Static Inverter Delivers Regulated 3-Phase Power, M. 
LILIENSTEIN. Electronics v 33 n 28 July 8 1960 p 55-9. 
Three phase inverter is described that uses silicon controlled 
rectifier for high overload capacity and fewer components; 
high efficiency is achieved by magnetic amplifier as regulating 
reactive element. 


Szezegolne formy budowy wzmacniaczy maszynowych z 
polem poprzecznym, W.PASZEK. Rozprawy Elektrotechniczne 
v 5 n 2 1959 p 239-70. Particular designs of electric amplifiers 
with transverse field; comparative analysis of amplifiers with 
4-pole spacing per magnetic cycle and of various types of 
amplifiers with 3-pole spacings. German abstract. 


Transfer Function of Chopper Modulator, T.NUMAKURA, 
Z.ABE, T.KINUGAWA. Electrotechnical J of Japan 5 v n 2 
1959 p 74-8. Analysis leading to simple equations having 
interpretative advantages particularly in evaluation of changes 
in transfer function of d-c a-c converter when each constant 
in modulator is varied. 


Transistor Convertors for Generation of High-Voltage Low- 
Current D.C. Supplies, C.J.YARROW. Instn Elec Engrs—Proc 
v 106 Pt B Supp n 18 May 1959 p 1320-4. Features of transis- 
tor oscillator in which transformer utilizes h-v resonant 
secondary winding; secondary voltage is rectified to provide 
h-v d-e output; circuit permits transistors to work at low peak 
currents and to operate at collector efficiencies approaching 
100%. Paper 2929. 


Transistor D.C.Converters for Fluorescent-Lamp Power Sup- 
plies, T.HEHENKAMP, J.J.WILTING. Philips Tech Rev v 
20 n 12 1958-59 p 362-6. Description of experimental con- 
verters which convert direct current into alternating current 
with output powers up to 20 w, to furnish a-c supply for 
fluorescent lamps in circumstances where only source of elec- 
tricity is lv accumulator of limited capacity; trial installa- 
tions in train and bus, with efficiencies between 62% and 
65%, have given satisfactory results; efficiency of over 80% 
obtained from more recent circuits; circuit diagrams. 


Wielobiegunowe trojstopniowe wzmacniacze maszynowe, F. 
ANDRZEJEWSKI. Archiwum Elektrotechniki v 8 n 3 1959 
p 403-32. Operating principles of multipole 3-stage machine 
amplifiers; analysis of effect on initial output, time constants 
and quality factor of amplifier, of such factors as pole num- 
ber, number of parallel branches in magnet winding of third 
amplifier stage and in arbitrary winding of second stage; 
effect of number of windings in relation to number of arma- 
ture bars. (German abstract). 


ELECTRIC COUNTERS. See Counters. 


ELECTRIC CUTOUTS. See Electric Circuit Breakers; Electric 


Fuses. 


ELECTRIC DISCHARGE 


See also Dielectrics—Breakdown; Electric Cables—Insula- 
tion; Electric Capacitors; Electric Circuit Breakers; Electric 
Contacts; Electric Insulating Materials; Electric Insulators ; 
Electric Lamps—Fluorescent; Exploding Wires; Lightning ; 
Magnetohydrodynamics; Metals Cutting—Electric. 


Amorcage controlé d’un éclateur avec une précision de 
Yordre de la décimicroseconde, J.LAGASSE, G.GIRALT, G. 
REY. Acad des Sciences—Comptes Rendus v 248 n 23 June 
8 1959 p 3287-9. Controlled initiation of spark gap with pre- 
cision of decimicrosecond order; design and discussion of 
circuit using thyratron for receiving capacitor discharge. 


Application of Green Function Method to Multi-Electron 
Problema in Solid, V.L.BONCH-BRUEVICH. Physics of 
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Metals & Metallography v 6 n 4 1958 p 13-21. English trans- 
lation of article indexed in Engineering Index 1959 p 363 
from Fizika Metallov i Metallovedenie Apr 1958. 


Beitraege zur Klaerung des Mechanismus des Doppelkatho- 
deneffektes, E.BADAREU, I.POPESCU, IIOVA. Annalen der 
Physik v 5 n 5-6 1960 p 308-26. Mechanism of double cathode 
effect ; theoretical and experimental results to clarify proc- 
esses during glow discharge in argon on double and single 
cathodes ; importance of role played by resonance recharge 
in kinetics of positive ions, particularly in case of cathode 
drop; anomalous discharges. 45 refs. 


Buildup of Discharge in Argon, M.MENES. Phys Rev v 116 
n 38 Nov 1 1959 p 481-6. Measurements of buildup rate of 
discharge in argon in range 5 to 60 cm Hg; results inter- 
preted on basis of secondary mechanism due to delayed 
photons; comparison with delay times for molecular radiation 
observed by Colli. 


Correlation between Characteristics of Super-High Fre- 
quency and Direct Currents in Gases, V.E.GOLANT. Acad 
Sciences USSR—Bul—Phys Ser (English Translation) v 23 
n_ 8 1959 p 947-50 (Columbia Tech Translations, New Yor’, 
NY). Conditions are formulated under which correlation be- 
tween characteristics of direct and super HF currents in gas 
can be established; examples of how this correlation can be 
utilized are given. 


Der Hinfluss der Kathodensublimation auf die Energiebilanz 
eines Hochstromkohlebogens, E.HINRICHS, R.WIENECKE. 
Zeit fuer Physik v 156 n 4 1959 p 592-7. Influence of cathode 
sublimation on energy balance of heavy current carbon arc; 
experiments with currents of more than 400 amp, to show how 
additional electric power is required for thermal energy in- 
volved in such sublimation process. 


Development of Space Charge and Growth of Ionization in 
Transient Townsend Discharge, Y,MIYOSHI. Phys Rev v 117 
n 2 Jan 15 1960 p 355-65. Calculations of development of 
electronic and ionic space charges, growth of space-charge- 
distorted field, buildup of current, and gain in ionization in- 
tegral due to field distortion in transient Townsend discharge; 
two types of Townsend-mechanism spark breakdowns are 
discussed. 


Die Charakteristiken von technischen Funkenstrecken mit 
stark inhomogenem Feld, W.WOBODITSCH. Dresden. Tech- 
nische Hochschule—Wissenschaftliche Zeit v 8 n 4 1958/59 
p 869-91. Characteristics of technical spark gaps with highly 
inhomogeneous field; analysis of current-voltage, current- 
sparking distance, and voltage-sparking distance curves of 
various technologically important electrode arrangements. 


Die Stromfaden-Entladung und ihr Uebergang in das Glim- 
men, W.HERMSTEIN. Archiv fuer Elektrotechnik v 45 n 3 
1960 p 209-24. Discharge current path and its transition into 
glow; measurements with concentric sphere installation, re- 
sults of which are used to give new explanation to mechanism 
of such transition in air. 22 refs. 


Die Temperatur der Xenon-Hochdruck-Kurzbogenentla- 
dungen, H.SCHIRMER. Zeit fuer Angewandte Physik v 11 n 9 
Sept 1959 p 357-61. Temperature of Xenon h-p short arc 
discharges; it is shown that temperature determination by 
means of radiation theory and by means of theory of electric 
conductivity lead to equal results; combined use of such 
methods. 28 refs. 


Die zeitliche Entwicklung positiver Entladungskanaele laengs 
der Oberflaeche von Isolierfilmen, E.NASSER. Archiv fuer 
Elektrotechnik v 44 n 7 1959 p 455-62. Development of posi- 
tive discharge channels along surface of insulating film with 
reference to time; use of film method to obtain development 
pattern of discharge on point-plate spark gap; refined mecha- 
nism of sliding discharge. 


Kine Theorie des Wechselstromkreises mit Lichtbogen, O. 
LOH. Archiv fuer Elektrotechnik v 44 n 4 1959 p 203-33, n 5 
p 318-29. Theory of a-c circuit with arc; expressions for 
dependence of relative amplitude and duration of current-zero 
transition in relation to closed metallic circuit on voltage, 
current phase shift, are length and number of points of 
interruption; conditions for are breaking. 34 refs. 


Electrical Breakdown in Xenon and Krypton at Ultrahigh 
Frequencies, H.M.BRADFORD, D.M.FRASER, G.F.O.LANG- 
STROTH, A.D.MacDONALD. Can J Physics v 37 n 10 Oct 
1959 p 1166-70. Breakdown electric fields were measured in 
resonant cavity for xenon and krypton gases in pressure range 
of 0.05 to 100 mm Hg at frequency of 2800 Mc; fields were 
measured to accuracy of better than 5% in all cases. 


Explanation of Enhanced Arc Velocity on Magnetic Elec- 
trodes, P.E.SECKER. Brit J Applied Physics v 11 n 8 Aug 
1960 p 385-8. Enhanced arc velocity appears when are moves 
between parallel horizontal metal electrodes, under influence 
of transverse magnetic field set up by current flow in elec- 
trodes; it is shown that this is due to HF skin effect near 
rapidly moving cathode spot, such that current paths are 
forced to outer regions of electrode, so increasing transverse 
magnetic flux density in critical region just outside cathode, 
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Formation of High-Frequency Discharge at Low Pressures, 
G.N.ZASTENKER, G.S.SOLNTSEV. Acad Sciences USSR— 
Bul—Phys Ser (English Translation) v 23 n_ 8 1959 a) 
925-30 (Columbia Tech Translations, New York, NY). Experi- 
mental procedure has been developed which is suitable for 
investigating time variation of different parameters of HF 
discharge is process of formation; duration of initial stage 
of development has been calculated and shown to agree with 
data for pressures exceeding 9 mm Hg. 


Glow Discharge Characteristics of Helium-Neon Mixtures, 
G.F.WESTON. Brit J Applied Physics v 10 n 12 Dee 1959 
p 523-6. Maintaining and breakdown potentials for number 
of He-Ne mixtures determined over pressure times distance 
(pd) range of 1 to 75 em mm of mercury; normal cathode 
fall and minimum breakdown potential were higher for mix- 
tures containing from 1 to 5% Ne, than for either of pure 
gases; at higher pd values breakdown potential was lower 
for mixtures of order of 50% He-50% Ne than for pure gases ; 
results suggest reactions between two gases affecting ioniza- 
tion coefficients. 


Grundlegende Probleme des elektrischen Gleiteinsatzes, M. 
KAHLE. Ilmenau. Hochschule fuer Elektrotechnik—Wissen- 
schaftliche Zeit v 5 n 1 1959 p 41-8. Fundamental problems 
of electric spark discharge; mechanism of such discharge and 
measurement of its voltage. 


High-Speed Cinematography of Sustained Power Ares, J.C. 
NEEDHAM. Brit Elec & Allied Industries Research Assn— 
Tech Report n Z/T122 1959 11 p, 4 supp plates. Investigation 
conducted in interest of applying high-speed photography to 
studies of are discharges in general and of ares in switch- 
gear, electric furnaces and welding in particular. 


Influence of Inner Electrode on Threshold Potential Using 
Siemen’s Type Ozonizers under Low Frequency Silent Electric 
Discharge, H.D.SHARMA. Nuovo Cimento v 16 n 1 Apr 1 
1960 p 128-34. Observations of threshold potential Vm over 
range of pressure from 1 to 400 mm Hg; Vm-p curves are not 
linear, being concave towards pressure axis; dimensions of 
inner cylinders do influence curves appreciably. 


Initiation of Super-High Frequency Pulse Discharges in 
Inert Gases, V.E.GOLANT. Acad Sciences USSR—Bul—Phys 
Ser (English Translation) v 23 n 8 1959 p 942-6 (Columbia 
Tech Translations, New York, NY). Results of calculation 
of mean ionization frequency for krypton and xenon is given; 
critical electric field is evaluated on basis of these results, 
and deduced values are compared with experimental data. 


Investigation of Self-Sustaining Super-High Frequency 
Pulse Discharge in Air and Its Initiation Process, P.S.BUL- 
KIN, G.S.SSOLNTSEV, V.N.PONOMAREV. Acad _ Sciences 
USSR—Bul—Phys Ser (English Translation) v 23 n 8 1959 
p 931-7. (Columbia Tech Translations, New York, NY). Proce- 
dure has been developed for investigating formation of super 
HF pulse discharges by recording variation of standing-wave 
ratio, local luminous output and dimensions of discharge; 
existence of three stages in development of self-sustaining 
discharge in air has been established. 


Ion Energies in Cold Cathode Discharge in Magnetic Field, 
J.BACKUS, N.E.HUSTON. J Applied Physics v 31 n 2 Feb 
1960 p 400-3. Cold cathode discharge in argon in strong 
magnetic field was studied by means of pulsing technique; by 
means of multivibrator and amplifier, discharge was pulsed 
off at intervals; during off period current flow to cathodes 
was observed; analysis of current flow shows approximately 
Maxwellian distribution of velocities at cathodes with tempera- 
ture of about 0.5 ev. 


Les charges d’espace dans les diélectriques liquides, Z. 
CROITORU. Société Francaise des Electriciens—Bul Ser 8 v 
1 n 6 June 1960 p 362-80. Space charges in dielectric liquids ; 
optical method using Kerr cell electric birefringence, and 
results of its application to chlorobenzene, to show existence 
of important space charges which form mainly at electrode 
contacts on application of potential methods for measurement 
of non-uniform electric field resulting from space charges. 


Lichtbogenwanderung an runden Staeben, ILGOENENC. ETZ 
(Ed A) v 81 n 4 Feb 15 1960 p 132-9. Are movement on 
round rods; new method of determining speed of a-c are 
through its own field, applied to horizontally arranged round 
copper, iron, and aluminum rods; general expression for 
speed of movement; suggestions to explain mechanism of 
migration. 

Massenspektrometrische Untersuchungen der aus der posi- 
tiven Saeule von Sauerstoff-Glimmentladungen effundierenden 
und extrahierten Ladungstraeger, G-.BREDERLOW. Annalen 
der Physik v 5 n 7-8 1960 p 414-28. Mass spectrometric investi- 
gation of carriers emanating and extracted from _ positive 
column of oxygen glow discharge study of positively and 
negatively charged T and H particles; measurement of par- 
ticle currents at discharge current of 20-120 amp and discharge 
pressure of 2.5 Torr; determination of effusion current and 
of energy of emanating particles. 

Materialy vtoroi vsesoyuznoi konferentsii po gazovoi ele- 
ktronike. Paper presented at II All-Union Gas Electronic 
Conference, Moscow, Oct 1958. Radiotekhnika i Elektronika 


vy 4n 8 Aug 1959 p 1233-1358. Energy distributions of ions 
obtained from high frequency source, E.T.KUCHERENKO, 
A.G.FEDORUS, 1233-7; Applicability of sonde methods for 
measurement of charge concentration in h-f discharge S.M. 
LEVITSKI, I.P.SHASHURIN, 1238-43; Application of elec- 
tromagnetic fields to plasma investigation, S.BRAUN, 1244- 
52: Peculiarities of discharge with electron oscillation in 
magnetic fields, E.T.KUCHERENKO, 0.K.NAZARENKO, 1253- 
6; Pulse and oscilloscope techniques for discharge delay meas- 
urements in dielectries, A.A.VOROB’EV, G.A.VOROB’EV, 
G.A.MESYATS, K.K.SONCHIK, 1257-9; Discharge ignition 
in non-uniform fields at low gas pressure, L.G.GUSEVA, 
1260-6; Movement of macroparticles resulting from electric 
breakdown in vacuum, N.B.ROZANOVA, M.V.KOZLOVA, 
1267-73; Electrostatic ignition control for glow discharge 
tubes, G.E.MAKAR-LIMANOV, G.J.METLITSKII, 1274-7; 
Effect of intermediate electrodes on ignition voltage of self- 
discharge in h-v metal mercury rectifier, S.V.PTITSYN, D.D. 
ALEXANDROV, N.F.OLENDZKAYA, 1278-83; Time spectra 
of spark discharge in inert gases, M.P.VANYUKOV, A.A. 
MAK, V.R.MURATOV, 1284-5; Peculiarities of arc discharge 
in inert gases, V.N.KOLESNIKOV, N.N.SOBOLEV, 1286-8; 
Data on mercury cathode spot division in low pressure arc, 
I.G.KESAEV, 1289-94; New cathode spot theory, A.E.ROB- 
SON, 1295-8; Unipolar arc, A.E.ROBSON, 1299-1300; Ap- 
pearance of light spots on anode, N.A.NERETINA, B.N. 
KLYARFELD, 1301-5; Gas density measurement in dynamic 
discharge, A.A.TIMOFEEV, 1306-10; Use of oscillations on 
small anode for measurement of vapor or gas densities, A.V. 
RUBCHINSKII, F.S.KOBELEV, V.M.MANTROV, 1311-15; 
Self-consistent field of single electrons in uniform vacuum 
magnetic field, L.TONKS, 1316-25; Spectroscopic determina- 
tion of plasma temperature in ZETA, J.HARDING, 1326-9; 
Qualitative theory of pulse discharge erosion in liquil dielectric 
medium, B.N.ZOLOTYKH, 1330-4; Unipolar ionization methods 
using air ionizers, J.J.REINET, H.F.TAMMET, L.O.VAL’T, 
1335-8; General review of conference, V.L.GRANOVSKII, S.J. 
LUK’YANOV, G.V.SPIVAK, I.G.SIROTENKO, 1339-58. 


Messung und Auswertung von Bogencharakteristiken (Ar, 
Nz), H.MAECKER. Zeit fuer Physik v 158 n 4 1960 p 392-404. 
Measurement and evaluation of are characteristics (argon, 
nitrogen) ; determinations made particularly from field strength 
—current strength of cylindrical arc; for Ne, electric con- 
ductivity as function of heat flow potential, and radiation 
density as function of conductivity, have been determined. 


Microwave Method of Investigating Afterglows of Pulsed 
Gaseous Discharges, M.C.SEXTON, J.J.LENNON, M.J.MUL- 
CAHY. Brit J Applied Physics v 10 n 8 Aug 1959 p 356-9. 
Apparatus suitable for recording decrease of electron density 
in afterglows of pulsed microwave discharges at 3 and 10 
em wavelengths; technique employs well known method of 
measuring frequency shift induced in resonant cavity by 
presence of free electrons, but new method of detecting 
resonant reflections using hybrid T-junction employed. 


Microwave Study of Afterglow Discharge in Water Vapor, 
S.TAKEDA, A.A.DOUGAL. J Applied Physics v 31 n 2 Feb 
1960 p 412-16. Guided microwave transmission measurements 
are performed directly in disintegrating water vapor plasma; 
prevailing electron losses are identified; deionization mecha- 
nisms are clarified; microwave interaction techniques are 
used to determine transfer collision probability of slow elec- 
trons with water molecules. 


Negative Current-Voltage Characteristics in Hydrogen at 
High Pressure Using Plane Parallel Electrodes. D.J.De- 
BITETTO, L.H.FISHER, A.L.WARD. Phys Rev v 118 n 4 
May 15 1960 p 920-3. Experimental and theoretical studies of 
negative characteristic for discharge in hydrogen at electrode 
separation of 2 em at 40 mm Hg pressure; properties ex- 
plained quantitatively on basis of first and second Townsend 
coefficients acting with space charge. 


On Temperature of Electrode Vapors in Spark Discharge, 
N.K.SUKHODREV, S.L.MANDEL’SHTAM. Opties & Spectro- 
scopy (English translation of Optika i Spektroskopiya) v 6 n 
6 June 1959 p 473-6. Generally accepted value of about 10,000 
K for vapors of electrodes in spark must characterize only 
peripheral cooler regions of vapor cloud, in view of measure- 
ments on lines of Al III, Sn IV and Si IV, giving values of 
about 30-35,000 K apparently characterizing central portions 
of vapor clouds; this confirms assumption that heating and 
excitation of electrode vapors occurs during their passage 
through spark canal. 


Perenos materiala elektrodoy vy predproboinoi faze i pri 
elektricheskom proboe vy vysokom vakuume, L.V.TARASOVA, 
A.A.RAZIN. Zhurnal Tekhnicheskoi Fiziki vy 29 n 8 Aug 1959 
p 967-74, Electrode material transfer in pre-breakdown phase 
and during electrie breakdown in high vacuum; use of tracer 
atom method to determine relation of number of transferred 
copper atoms to general charge transferred on two-electrode 
intervals of 35-100 kv; hypothesis for point growing and 
separation from electrode surface under action of constant 
electric fields of 105-10% v/em. 21 refs, 


Positive Discharge Column under Diffusion Conditions, V.M. 
ZAKHAROVA, Yu.M.KAGAN, V.I.PEREL. Acad Sciences 
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USSR—Bul—Phys Ser (English Translation) v 23 n 8 1959 
p_ 986-91, (Columbia Tech Translations, New York, NY). 
Number of relationships have been derived concerning be- 
havior of column when diffusion is significant, which are 
convenient for comparison with experiments; comparison 
has been carried out for discharges in Hg, A and K; boundary 
of plasma and region of sheath have also been considered. 


Power Relationships and Temperature Dependence in D-C 
Corona Field, J.B.THOMAS, T.R.WILLIAMS, T.SUZUKI. 
AIJEE—Trans v 79 pt 1 (Communication & Electronics) n 47 
Mar 1960 p 1-4. Extension of study by J.B. THOMAS, E.WONG 
(see Engineering Index 1958 p 327) to include determination 
of effect of heating on discharge electrode in coaxial cylindri- 
cal arrangement and effect of voltage waveform on d-c 
power dissipated in corona field. Paper 59-234. 


Predrazryadnye impul’sy toka pri ponizhenii davleniya, L.A. 
AKOL’ZINA. Radiotekhnika i Tlektronika vy 4 n 9 Sept 1959 
p 1534-7; see also English translation in Radio Eng & 
Electronics v 4 n 9 1959 p 192-8. Predischarge current pulses 
at low pressure; study of pulses at 50 cps-10 Ke, with exterior 
electrodes in argon, helium and air, in pressure range of 
0.1-40 mm/Hg; conditions of pulse formation and develop- 
ment. 


Present-Day Ideas Concerning Mechanism of Electrical 
Breakdown in High Vacuum, L.V.TARASOVA. NASA—Tech 
Translation n F-42 Oct 1960 35 p. Nature of electrical break- 
down is investigated for case of very high vacuum and 
potentials; study is collection of works of experimenters and 
theorists, with contributions by author; breakdown potentials 
and side effects for various conditions, and theoretical explana- 
tions considered. Translated from Uspekhi Fizicheskikh Nauk 
v 58 n 2 Feb 1956 p 321-46 (USSR). 


Probleme der Lichtbogendynamik: Rasche Strom- und 
Laengenaenderungen von Lichtboegen, W.RIEDER, P.SOKOB. 
Scientia Electrica v 5 n 8 1959 p 93-112. Problems of are 
dynamics: rapid current and length variation of arc; cal- 
culation of voltage and current as functions of time in circuit 
in which are is rapidly extended; empirical current- voltage 
equation for free-burning stationary d-c arcs, applicable to 
ares carrying quickly varying current; influence of rapid 
extension of are column. 27 refs. 


Radio-Frequency Discharges in Magnetic Fields, F.BISI, 
B.De MICHELIS. Nuovo Cimento v 17 n 3 Aug 1 1960 p 
343-54, Measurements on RF discharges in argon by using 
magnetic field normal to RF electric field; power absorbed 
by discharge has been determined as function of pressure in- 
side chamber and magnetic fields; qualitative behavior of 
discharge interpreted by using average electron picture. 


Research of Spark Mechanism in Liquid with Bubble Cham- 
ber, Y.MUROOKA, S.NAGAO, Y.TORIYAMA. Inst Elec 
Engrs Japan—J v 79 n 855 Dec 1959 p 1543-8. Experimental 
study of bubble formation, at temperature of about 140 C, 
in electric field of 0.2 mv/cem, indicating that bubbles are 
almost entirely caused by ionization of gases absorbed by 
electrode surface; use of method to determine ion mobility. 
In Japanese with English abstract. 


Role of Molecular Ions, Metastable Molecules, and Resonance 
Radiation in Breakdown of Rare Gases, A.V.PHELPS. Phys 
Rev v 117 n 8 Feb 1 1960 p 619-32. Theoretical calculations 
of arrival rates of atomic and molecular ions, of atomic and 
molecular metastables, and of nonresonance and resonant 
radiation at cathode of parallel-plan electrodes during 
buildup of current preceding breakdown of rare gas; applica- 
tion to helium at 100 mm Hg and 1-cm gap. 


Seattering Potential in Fully Ionized Gases, O.THEIMER, 
G.GENTRY. Phys Rev v 116 n 4 Nov 15 1959 p 1787-92. 
Theoretical discussion of recent methods for calculating prob- 
ability W(E)dE that test particle in plasma experiences elec- 
tric field of magnitude E plus or minus % dE; discussion of 
physical nature of scattering potential. 


Skin-effekt i udarnye volny v induktsionnom gazovom 
razryade, S.E.GREBENSHCHIKOV, M.D.RAIZER. Zhurnal] 
Eksperimental’noi i Teoreticheskoi Fiziki v 88 n 6 June 1960 
p 1665-7. Skin-effect and shock waves in induction gas dis- 
charge; gas discharge induced at frequency of 300 ke is 
investigated; under conditions of experiment, shock wave 
front was found to break away from current layer; current 
distribution in discharge chamber is determined by nature 
of skin-effect for metallic conductors. 


Spannungszusammenbruch an schnellen Funken, E.ROSE. 
Annalen der Physik v 4 n 1-5 1959 p 15-35. Voltage collapse 
of high speed sparks; statistical distribution of spark ignition 
and voltage collapse time during overvoltages of 50-260% ; 
buildup time of thermal spark plasma could be cut down to 
0.2 n sec, by application of overvoltages. 


Spark Discharge Emission in Helium, M.P.VANYUKOV, 
A.A.MAK, V.P.MURATOV. Optics & Spectroscopy (English 
translation of Optika i Spektroskopiya) v 8 n 4 Apr 1960 
p 233-6. Study was made of time variation of profiles of 
are and spark lines in plasma emission of spark discharge in 
helium; it was found that values of concentration of charged 
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particles determined from width and shift of different lines dif- 
fered by factors of 2 or 3. 


Temperatur und Zuendfaehigkeit von Schleiffunken in ver- 
schiedenen Gasgemischen, H.WAHL. Zeit fuer Angewandte 
Physik v 12 n 2 Feb 1960 p 60-2. Temperature and ignitability 
of spark produced by friction in various gas mixtures; depend- 
ence of spark temperature on atmospheric composition was 
investigated; intensity of light emitted by spark determined 
at two different wavelengths. 


Theorie der Diffusionswellen. I.H.ROTHER. Annalen der 
Physik v 4 n 6-8 1959 p 373-87, v 5 n 5-6 p 252-67. Theory 
of diffusion waves; varying layers in l-p discharge; disper- 
sion curves, characteristic frequency and feedback for waves 
of low amplification, or attenuation; conditions for amplifica- 
tion of l-p discharges. 38 refs. 


Theory and Design of Triggered Spark Gap, T.J.WILLIAMS. 
US Dept Commerce—Office of Tech Services. SCTM 186- 
59-(14) May 1959 180 p. From basic 2-electrode gap, 3-elec- 
trode or triggered gap model is established with its static 
and dynamic triggering characteristics shown; geometry 
conditions such as gap spacing, trigger electrode hole size, and 
insulator effects are discussed, showing their influence upon 
triggering mechanism; suggested mechanism based on that 
proposed by Sletten and Lewis for trigatron and modified to 
fit present analysis. 


Theory of Anode Voltage Fluctuations in Low Pressure 
Gas Discharges, H.MOCHIZUKI. Inst Elec Engrs Japan—J 
v 79 n 855 Dee 1959 p 1589-97. Experimental and theoretical 
studies for explaining causes of higher frequency anode 
voltage fluctuation; expression for vanishing characters of 
positive ions in anode glow; relation between discharge cur- 
rent and densities of positive ions in anode layer. In 
Japanese with English summary. 


Ueber den Mechanismus der kathodischen Teile der Glim- 
mentladung, R.DOEPEL. Ilmenau. Hochschule fuer Elektro- 
technik—Wissenschaftliche Zeit v 4 n 3 1958 p 248-8. Mecha- 
nism of cathodic part of glow discharge; experiments showing 
untenability of Townsend assumptions for non-spontaneous 
discharge, when extended to spontaneous discharge, particu- 
larly in voltage range slightly above normal cathode fall; 
Hittorf space is shown to be not function of electron physics, 
but of ions; formation of glow on cathode part is indispen- 
sable condition for spontaneous gas discharge. 


Ueber die Charakteristiken zylindrischer Boegen, H. 
MAECKER. Zeit fuer Physik v 157 n 1 1959 p 1-29. Char- 
acteristics of cylindric ares; analytical solution of equations 
for behavior of arcs depending on equilibrium between elec- 
trically supplied and thermally dissipated energy; results 
permit relatively simple description of formation of are char- 
acteristics in relation to material function depending on arc 
gas. 16 refs. 


Ueber wandstabilisierte Kenon-Hochdruck-Langbogenentla- 
dungen niedrigen Druckes und geringer thermischer Wand- 
belastung, H.SCHIRMER. Zeit fuer Physik v 156 n 1 1959 
p 55-65. H-p long-are Xenon discharges of low pressure, 
stabilized in relation to walls and having low thermal wall 
loads; discharges need no artificial cooling even at highest 
power input, and can be used at light sources of high color 
temperature. 21 refs. 


Ultimate and Secondary Electron Energies in Negative Glow 
of Cold-Cathode Discharge in Helium, J.M.ANDERSON. J 
Applied Physics v 31 n 3 Mar 1960 p 511-15. “Ultimate” elec- 
tron density at gas pressures 3-12 mm Hg has been deter- 
mined by simultaneous Langmuir probe and microwave 
transmission methods; temperature of approximately 400 K 
was measured; mean energy of secondary electron group 
corresponded to effective temperature of approximately 50,000 
K; ultimate electron densities measured with Langmuir probe 
compare favorably with those measured by microwave method 
above 4x101/cm?. 


Vitesses de déplacement d’arcs électriques dans Jl’air, L. 
FECHANT. Revue Générale de l’Electricité v 68 n 9 Sept 
1959 p 519-26. Speeds of movement of electric are in air; 
electric and mechanical features of apparatus for studying 
are imposed by magnetic field, over current range of 300-500 
amp; means for measuring average and instantaneous speeds ; 
curves obtained from tests. 


Zur radialen Traegerdichteverteilung in Saeulen mit meh- 
reren Arten positiver Ionen, J-WILHELM. Annalen der Physik 
v 5 n 3-4 1960 p 129-43. Radial density distribution of carriers 
in columns with several types of positive ions; generalization 
of W.SCHOTTKY’s diffusion theory on many ion types and 
excited neutral particles, from point of view of proportional 
and nonproportional concentration distribution of cross sec- 
tions ; analysis of case of two types of positive ions and excited 


atoms, considering ionization by impact, recharge processes 
etc. 
Plasma. See Nuclear Energy—Fusion; Plasmas. 


ELECTRIC DISTRIBUTION 


See also Airports—Power Supply; Auditoriums—Power Sup- 
ply; Automobile Plants—Power Supply; Chemical Plants— 
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Power Supply; Coal Mines and Mining—Electric Power ; Elec- 
tric Capacitors; Electric Lines; Electric Substations; Elec- 
tric Switchgear; Electric Transformers; Electric Wiring; 
Electrical Engineering; Iron and Steel Plants—Power Sup- 
ply; Petroleum Refineries—Power Supply. 


Cards Check Service Reliability, H.R.McNUTT, Jr. Elee 
World v 154 n 4 July 25 1960 p 49-51. Punch card system in- 
troduced by West Penn Power Co to record customer com- 
plaints; examples of how cards are used to tabulate and 
classify service interruptions due to device isolating faults, 
weather conditions, etc, and according to size and type of 
blown out fuses. 


Computer Cites No. 2/0 Aluminum Cabled Secondary for 
Savings, H.T.HOFER, J.C.SMITH, J.C.BOUTON. Elec World 
vy 153 n 1 Jan 4 1960 p 34-7. Computer study by Public 
Service Co. of Colorado to determine most economical second- 
ary conductor size and type and transformer spacing for 
present and anticipated. loads. 


Developers Like Underground Distribution, D.C.WHITE. 
Elec World v 153 n 21 May 23 1960 p 74-6. Use of pad- 
mounted transformers by Portland General Electric Co to 
solve problems associated with underground distribution ; 
features of secondary and service splices. 


Distribution Secondary Conductor Economics, A.S.ANDER- 
SON, V.A.THIEMAN. AIEE—Trans v 78 pt 3 (Power Ap- 
paratus & Systems) n 46 Feb 1960 p 1889-43. Method of 
determining most economical sizes of conductors for 2-way 
secondaries, taking into account changing loads and different 
lengths of secondary in different periods of years; method is 
applicable to any voltage of secondary, either single-phase or 
3-phase and is adaptable to any radial secondary. Paper 59- 
1174. 


Distribution System Planning Through Optimized Design, 
R.F.LAWRENCE, D.N.REPS, A.D.PATTON. AIEE—Trans v 
79 Pt 8 (Power Apparatus & Systems) n 48 June 1960 p 
199-218 (discussion) 213-23. New system planning techniques 
based on use of high speed digital computer; principles 
obtained provide for decision-making guides for planning of 
most practicable and economic distribution systems for 
future; pt 1: Distribution Transformers and Secondaries, 199- 
204; pt 2: Comparative Economics of System Voltages, 204- 
13. Papers 60-177, 60-178. 


Distribution to Trailers Can Be Open Wire or Underground, 
E.C.DE BAENE. Elec World v 153 n 24 June 13 1960 p 
54-5. Underground distribution system for trailer parks, 
including 13.2 or 4.8 kv single phase primary facilities, of- 
fered by Detroit Edison Co to park owners paying costs of 
trenching and backfilling. 


Dual-Voltage Transformers Save, J.H.GANTT. Elec World 
v 153 n 11 Mar 14 1960 p 74, 108. Favorable experience of 
South Carolina Electric & Gas Co in replacing 2.4 kv 
transformers with 2.4x7.2/12.17-kv units, while converting 
distribution; dual voltage units are advantageous even in 
areas where lower primary voltage will suffice for some time. 


Economie Analysis of Distribution Systems, H.E.CAMP- 
BELL, M.W.GANGEL, R.C.ENDER, V.C.TALLEY. AIEE— 
Trans v 79 Pt 3 (Power Apparatus & Systems) n 49 Aug 1960 
p 423-40 (discussion) 440-8. Design, system components, and 
trends with regard to serving range of residential load levels 
at different values of primary or secondary voltages; digital 
computer study of economic distribution system design from 
primary feedpoint through secondary system; primary supply 
at 4.16 kv and 12.47 kv is analyzed, but method can be easily 
extended to include other voltages. Paper 60-248. 


Electric Current Abroad. US Dept Commerce—Bur Foreign 
Commerce, Washington, DC, Jan 1959 77 p. Report on charac- 
teristics of electric current type (a-c or d-c), number of 
phases, frequency, and voltages—found in foreign cities, relat- 
ing to domestic service only; where obtainable, commercial 
electric current characteristics are referred to; stability of 
frequency, number of wires to residence, and maximum watt- 
ages allowed on service. 


11-Kv Underground Feeds Shopping Center, G.DREWETT. 
Elec World v 154 n 1 July 4 1960 p 44-6. Secondary distribu- 
tion system for metropolitan Lloyd Center, Portland, Ore, 
consisting of three single-conductor cables to bring power to 
seven spot networks; system is mostly low impedance, ven- 
tilated bus duct with plug-in and bolt-on tap-off devices. 


Feeder Voltage Calculations, R.A.LDEWBERRY. Elec Light & 
Power v 38 n 18 Sept 15 1960 p 64-5. How use of voltage 
chart helps determine load and percent voltage drop at any 
point on feeder; example of determination of percent drop 
and kilovoltampere 3 mi from station. 


First 240/480-V Underground Serves New Home Area 
Economically, L.G.SMITH, R.F.LAWRENCE. Elec World v 
154 n 1 July 4 1960 p 42-3. Features of underground distribu- 
tion for homes being installed by Baltimore Gas & Electric 
Co in Maryland at cost competitive with that of conventional 
overhead system; system will have direct buried cable from 
pad mounted transformers; primary voltage is 13 kv. 
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London Goes for Underground, C.J.MOULL. Elec News & 
Eng v 69 n 4, 5 Apr 1960 p 58-9, May p 60-5. Complete under- 
ground distribution of 423 lot Oakridge Park residential sub- 
division of London, Ont; system features rear lot design, 
semi-buried transformers, no underground bus or service con- 
nections and shielded cable; construction work and under- 
ground installation during winter. 


Overhead Raised From 4.16 to 19.8 Kv, W.L.WESTBROOK. 
Elec World v 154 n 12 Sept 19 1960 p 98-9. Favorable experi- 
ence of Georgia Power Co with conversion of its primary 
looped distribution system in Buckhead area of Atlanta, Ga. 


Papers on Design of Power-System Networks. Instn Elec 
Engrs—Proe v 107 pt A (Power Eng) n 33 June 1960 p 
295-314 (discussion) 314-19. Automatic method for designing 
housing-estate distribution systems; mathematical design, as 
distinct from analysis, of electric power-system network ; 
Design of Housing-Estate Distribution Systems Using Digital 
Computer, R.L.GRIMSDALE, P.H.SINCLARE, 295-305; Logi- 
cal Design of Electrical Networks Using Linear Programming 
Methods, U.G.W.KNIGHT, 306-14. Papers 3131S, 3138S. 


Positive Planning in Distribution, C.E.FLAHIE. Elee Light 
& Power v 38 n 6 Mar 1960 p 69-71. How distribution sys- 
tem should be built with intrinsic strength toward quality 
and continuity of service that inhibits failure; feeder design ; 
future planning of voltage, superposition and conversion. 


20/34.5-Ky Distribution Favored by Linemen for Work- 
ability, D.LLANDREWS. Elec World v 153 n 5 Feb 1 1960 
p 40-1. Operating experience on Idaho Power Co 21/34.5-kv 
distribution system, showing that there is very little difference 
from operation of 7.2/12.5-kv lines; easier maintenance 
afforded by greater spacing and clearance. 


Underground Serves Subdivision’s Homes, G.W.GRUENE- 
BERG, H.W.SPENCER. Elec World v 152 n 23 Dee 7 1959 p 
58-60. Distribution system of high class residential develop- 
ment, Midland, Mich, for which appearance, reliability, and 
ao, maintenance were design objectives rather than cost of 
facilities. 


Underground Service for Residential Heating, D.R.JEN- 
KINS. Elec Light & Power v 37 n 22 Nov 15 1959 p 119-23. 
Studies conducted by Commonwealth Edison on methods of 
providing, on simplified charge basis, low-cost underground 
systems with adequate capacity for electric-living needs of its 
eustomers; distribution systems and facilities design; equip- 
ment and construction methods. 


Using Digital Computer in Industrial Power System De- 
sign, R.F.COOK, A.D.PATTON. AIEFE—Trans v 79 Pt 3 
(Power Apparatus & Systems) n 48 June 1960 p 223-34 (dis- 
cussion) 234-5. Types of available computer programs which 
seem to be adaptable to industrial power system analyses; 
detailed study of oil field distribution system which utilizes 
two computer programs, for this and other industrial system 
studies. Paper 60-138. 


Var Supply and Volt Control, M.W.GANGEL, N.R. 
SCHULTZ. Elec Light & Power v 37 n 22 Nov 15 1959 p 180- 
5, 200, 202. How oversimplification of complex problem of 
voltage regulation and var supply for distribution circuits 
provides logical procedure and economic solution. 


Voltage Regulation. See Voltage Regulators. 
ELECTRIC DRIVE 


See also Aircraft—Electric Equipment ; Compressors—Drive ; 
Conveyors—Control; Cranes—Control; Electric Control; Elec- 
tric Motors; Electric Rectifiers; Electrical Engineering ; Mag- 
netic Amplifiers; Pumps, Feedwater—Drives. 


Analysis of Series Generator Series Motor Drive, R.W. 
JONES, A.U.MEYER. AIEE—Trans v 79 pt 8 (Power Appa- 
ratus & Systems) n 47 Apr 1960 p 31-9. Analysis of drive 
consisting of series generator, driven with constant speed, 
being electrically connected to series motor which provides 
load; magnetization curves of both machines are assumed to 


be of same shape, with both machines saturating at same 
current level. Paper 59-1139. 


Einspeisung eines stromrichtergespeisten Gleichstrom- 
antriebes auf einen drehstromseitigen Sammelschienenkurz- 
schluss, M.MEYER. ETZ (Ed A) v 80 n 22 Nov 11 1959 p 
784-7. Current flow from d-c drive, fed by rectifier, to busbar 
short-circuit on a-c side; calculation of maximum value of such 
current flow under most unfavorable operating conditions, 


i.e. running d-c machine at rated emf; calculations are of 
interest in selection of d-e drives. 


Electric Motor Drives for Industry, J.M.FERGUSON. Engi 

§ , JM. i gi- 

neer v 210 n 5466 Oct 28 1960 p 716-18. Selection and devel- 

opment of electric motors and motor drives and controls are 

considered, also taking into account first cost, performance 

requirements and running costs; topics are: constant and 

variable speed drives; induction, wound rotor and d-c motors; 

manual, manual supervisory automatic operation, and pos- 

eben S ee from stored program and from high speed 

current data processing. From paper befo I Ele 

Engrs, London, Oct 13 1960. eo Ms 
Nekotorye voprosy dinamiki avtomatizirovann i 

I ykh asinkhron- 

nykh elektroprivodoy, V.A.SSHUBENKO. Elektrichestvo v 80 
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n 1 Jan 1960 p 10-18. Dynamics of automated induction motor 
drives ; effect of electromagnetic transient phenomena, caused 
by commutation in stator, on dynamics and reliability of 
modern automated asynchronous drives under intensified opera- 
tion conditions, including starting, reversing and braking 
conditions. 


O skheme privoda s zadannym uravneniem dvizheniya, I.A. 
BOGUSLAVSKII. Avtomatika i Telemekhanika v 21 n 3 Mar 
1960 p 340-3; see also English translation in Automation & 
Remote Control v 21 n 3 Mar 1960 p 236-8. Drive with specified 
equation of motion; how such drives for automatic control 
or simulation purposes can be designed without using opera- 
tional amplifiers. 


Optimal Laws for Electric-Drive Control, Yu.P.PETROV. 
Automation & Remote Control v 20 n 7 July 1959 p 860-7. 
English translation of article indexed in Engineering Index 
1959 p 356 from Avtomatika i Telemekhanika July 1959. 


Optimum Variation of Basic Parameters and Rational 
Structure of Control Systems for Electric Drive, O.V.SLE- 
ZHANOVSKII. Elec Technology USSR v 2 May 1960 p 149-71. 
English translation of article indexed in Engineering Index 
1959 p 3866 from Elektrichestvo Apr 1959. 


Reset Trigger for SCR in Compact Drive Control, B.BER- 
MAN. Elec Mfg v 66 n 2 Aug 1960 p 130-2. By using reset 
bias instead of MMF bias, each reactor in full-wave circuit 
for drive control can be provided with its own bias resistors, 
which can be set for stable low-speed operation; circuit for 
use with d-c motor, which can be adapted for use with servo 
and other motor types. 


Stabilizacja predkosci obrotowej silnika ukladu Leonarda z 
zastosowaniem pojedynczego wzmacniacza magnetyeznego jako 
wzbudnicy, A.CZAJKOWSKI, M.KRYNKE. Rozprawy Elektro- 
techniczne v 5 n 3 1959 p 365-407. Motor speed stabilization in 
Ward Leonard motor-generator set using simple magnetic 
amplifier as exciter; equations for speed torque characteristics 
in closed-loop Ward Leonard system with tachometer and 
counter-emf feedback; selection of feedback parameters and 
of magnetic amplifier in relation to speed range and accuracy 
required; model study of Ward Leonard system with rated 
output of 1 kw. 

Untersuchungen von Ward-Leonard-Regelungen mit einem 
Analogie-Geraet, H.BUEHLER. Assn Suisse des Electriciens— 
Bul v 50 n 22 Oct 24 1959 p 1062-8. Study of Ward-Leonard 
control by analog device, taking into account armature reac- 
tion and its effect on dynamic behavior. 


Wyznaczenie przebiegow przejsciowych w ukladzie Leonarda 
przy uwzglednieniu nasycenia obwodu magnetyeznego pradnicy 
glownej i wzbudnicy, W.PELCZEWSKI. Archiwum Auto- 
matyki i Telemechaniki v 4 n 3-4 1959 p 211-41. Determina- 
tion of transients in Leonard system, taking into account 
saturation of magnetic circuit of main generator and exciter. 
(English summary). 


Adjustable Speed. See Electric Drive—Variable Speed. 


Variable Speed. Adjustable Frequency Drives with Rotating 
Machine Power Supply, A.T.BACHELER, C.G.HELMICK. 
AIEE—Trans v 79 pt 2 (Applications & Industry) n 50 Sept 
1960 p 254-60. Special characteristics of adjustable frequency 
drives including torque characteristics of induction and syn- 
chronous motors, starting methods, and draw control methods ; 
features are illustrated by wide range of industrial applica- 
tions. Paper 57-714. 

Applying Adjustable-Speed Drives, E.C.WATSON. Automa- 
tion v 7 n 7 July 1960 p 84-8. Common types including 
multispeed a-c motor, wound rotor a-c motor, modified Kraemer 
drive, constant voltage d-c motor, adjustable d-c drive with 
motor generator set, adjustable voltage d-c drive with static 
power supply, and electromagnetic drives; selection of most 
economical drive for particular machine or industrial processes, 
from point of view of their progressive automation. 


Electromagnetic Drive . . . Economic Answer to Many Drive 
Problems, R.P.BLEIKAMP. Westinghouse Engr v 20 n 38 May 
1960 p 71-5. Principles of operation of versatile adjustable 
speed drive provided by electromagnetic coupling, used _in 
conjunction with squirrel-cage induction motor; excitation 
control. 

How to Pick Right Adjustable Speed Drive, M.H.FISHER. 
Mill & Factory v 66 n 1 Jan 1960 p 87-90. Proper adjustable 
speed electric drive can be chosen easily by matching drive 
characteristics to load requirements; first, load is analyzed ; 
three load types are constant torque, constant hp, and variable 
torque; drives to choose from are adjustable voltage with or 
without field control, rectiflow drive, and eddy current clutch ; 
charts give graphic comparison data. 


K raschetu staticheskikh skorostnykh kharakteristik v sis- 
teme upravlyaemyi rtutnyi vypryamitel—dvigatel, E.N.ZININ. 
Elektrichestvo v 80 n 12 Dec 1959 p 39-46. Calculation of 
static speed characteristics of controlled mercury are rectifier 
and motor system; features of non-reversible variable drive 
based on such system; calculation of speed characteristics for 
systems with negative speed-feedback, negative voltage-feed- 
back combined with positive current feedback, etc. 
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Matching Load and Drive Characteristics, C.G.HELMICK. 
Westinghouse Engr v 20 n 2 Mar 1960 p 46-50. Importance 
of proper application of adjustable-speed drives to loads of 
high speed, high quality machinery; problem of matching; 
load characteristics; drive characteristics and their modifica- 
tion by regulators; examples of printing press, stretching 
machine and winding reel drives. 


Recovery of Slip Power in Variable Speed A.C.Drives. 
Engineer v 209 n 5435 Mar 25 1960 p 529. Method developed 
by General Electric Co (London); basis of scheme is to use 
silicon power rectifiers alternating current circulating in 
rotor resistance circuit and to apply resulting direct current 
to d-c auxiliary motor which returns power either directly 
to main motor shaft or indirectly, through motor-generator 
set, to stator winding of motor; diagrams. 


Variable Speed Drive. Electromechanical Components & 
Systems Design v 4 n 9 Sept 1960 p 14-16, 20, 22. Armature 
control of d-c motor using silicon controlled rectifiers to 
obtain, in flexible manner, variable speed drives; controller 
described is used with d-c shunt motor but with slight modifi- 
cation it may be used with other types of motors, such as 
series, universal, and servo motors. 


Variable-Speed Reversible Drive Using Induction Motor, 
G.HAUSEN, P.P.BIRINGER, G.R.SLEMON. AIEE—Trans vy 
78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 p 1549- 
54. Drive in which wound-rotor induction motor is supplied 
through static-magnetic power modulator, provides accurate, 
continuously variable control of speed in either direction of 
rotation; low-speed regulated drive provides for acceleration 
and braking at controlled torque, with nearly linear transient 
response, low cost, and high reliability. Paper 59-976. 

ELECTRIC DUST COLLECTORS. See Dust Collectors—Elec- 
tric: 

ELECTRIC EARTHING. 

ELECTRIC EQUIPMENT 


See also Aircraft—Electric Equipment; Coal Mines and Min- 
ing—Electric Equipment; Coal Preparation—Electrie Equip- 
ment; Electrical Engineering; Furnaces, Electric; Magnetic 
Amplifiers; Magnets; Mines and Mining—Electric Equipment; 
Race Tracks—Electric Equipment; Radio Equipment; Rockets 
and Missiles—Electric Equipment; Rubber Factories—Electric 
Equipment; Semiconductors; Ship Equipment—Electric; Volt- 
age Regulators; also all subject headings beginning wtih 
Electric. 

Steady State Characteristics of Magnetic Frequency Doubler 
with Resistive Load, K.LHARADA. Inst Elec Engrs Japan— 
J v 80 n 858 Mar 1960 p 293-300. Analytical and experimental 
study of steady state characteristics of device for producing 
second harmonic voltage and current by making use of satur- 
able cores, assuming rectangular magnetization curve and 
using equivalent eddy current circuits. (In Japanese with 
English summary). 

Accident Prevention. See Electric Accidents ; 
ment—Explosionproof. 


Aluminum. See Electric Conductors—Aluminum ; Electric Equip- 
ment—-Materials. 


See cross references under Grounding. 


Electric Equip- 


Copper. See Electric Equipment—Materials. 
Design. See also Electric Equipment—Materials. 
Obobshchennye usloviya sorazmernosti elektromagnitnykh 


sistem, A.S.TULIN. Avtomatika i Telemekhanika v 21 n 3 
Mar 1960 p 374-83; see also English translation in Automa- 
tion & Remote Control v 21 n 3 Mar 1960 p 259-65. Generalized 
conditions for proportioning of electromagnetic systems; 
typical optimum constructions, to meet technical and _ eco- 
nomic requirements of special cases. 


System Synthesis with Aid of Digital Computers, J.B.DEN- 
NIS, R.F.NEASE, R.M.SAUNDERS. AIEE—Trans v 78 pt 1 
(Communications & Electronics) n 45 Nov 1959 p 512-15. 
Determination of physical parameters for optimum design of 
system is generally equivalent to minimization of function 
subject to constraints; technique for application of method 
of steepest descent to minimization with constraint; proce- 
dure was originally developed for design of aircraft alternator 
and its associated excitation regulation system, but is ap- 
plicable to many other design problems. Paper 59-196. 


Embedded. See also Insulating Materials—Plastics ; 
Plastics—Epoxy. 


Ausgewaehlte Fragen des Metallklebens auf dem Gebiet der 
Elektrotechnik, H.WENTZEL. Ilmenau. Hochschule fuer Elek- 
trotechnik—Wissenschaftliche Zeit v 4 n 3 1958 p 311-19. 
Metal bonding techniques in electrical engineering; applica- 
tions of bonding and casting resin techniques in electrical 
engineering and precision mechanics and optics; special com- 
position of epoxy resin developed for plastic yield up to 150 C; 
rapidly hardening resins for embedding of windings, providing 
particularly good outward dissipation of heat owing ta 
absence of solvents. 


Exhibitions. Doppeltheft mit Beitraegen zur Deutschen Indus- 
trie-Messe, Hannover 1960. Siemens Zeit v 34 n 4 Apr 1960 


Electric 


374 


THE ENGINEERING INDEX—1960 


ELECTRIC EQUIPMENT—Exhibitions—Continued 


p 169-280. Double issue with contributions on occasion of 
German Industrial Fair, Hannover 1960; 47 papers containing 
background information mostly on Siemens electric, electronic, 
radio telephone and control equipment. 


Explosionproof. See also Coal Mines and Mining—Hlectric 
Equipment; Mines and Mining—Electric Equipment. 


Ergebnisse neuer Untersuchungen ueber die Higensicherheit 
elektrischer Geraete und Anlagen, G.FREY. Elektrie v 14 n 4 
Apr 1960 p 115-20. New investigations and test results on 
intrinsic safety of electric apparatus and equipment used for 
mining and in chemical industry; oscillographic measurements 
of current flow after making and before breaking circuit 
of different types of apparatus in various explosive mixtures. 


Explosionsgeschuetzte niederspannungs-verteilungsanlagen 
fuer freiluft-aufstellung in anlagen der petrochemie, J.SIN- 
GER. Chemie-Ingenieur-Technik vy 32 n 4 Apr 1960 p 288-90. 
Explosion-proof, l-v distribution installations for open air 
erection at petrochemical plants; in many cases, distribution 
apparatus and switchgear must be installed in hazardous 
location and provided with explosion-proof housing; methods 
for determining with what conditions equipment must comply ; 
on economic grounds, requirements should not be made exces- 
sive. 


Intrinsically Safe Electrical Apparatus—Relation of Ignit- 
ing Current to Circuit Inductance for Mixture of Carbon 
Disulphide Vapour with Air, P.B.SMITH, N.L.HEATHCOTE. 
Brit Elec & Allied Industries Research Assn—Tech Report n 
D/T113 1959 5 p. Experiments to determine relative ease of 
ignition by break sparks of mixture of air with carbon 
disulphide, commonly used in rayon industry. 


Spontaneous Ignition Temperatures of Inflammable Gases 
and Vapours, H.G.RIDDLESTONE. Brit Elec & Allied Indus- 
tries Research Assn—Tech Report D/T110 1958 (received 1960) 
16 p, 2 supp plates. Survey of available information on 
measurement of ignition temperatures; advantages and dis- 
advantages of particular methods with respect to their ability 
to produce lowest values; application of information to use 
of flameproof or other electric equipment for use in hazardous 
atmospheres. 


Grounding. See also Electric Accidents—Prevention ; 
Communication; Electric Substations—Protection. 


Bemessung von Erdungsanlagen, besonders bei starrer Stern- 
punkterdung, G.LHOSEMANN, D.OEDING. Elektrizitaetswirt- 
schaft v 59 n 8 Apr 20 1960 p 213-18. Design of grounding 
installations, particularly in case of rigidly grounded neutral 
point; methods for estimating magnitude of step- and contact- 
voltages in transformer stations and at overhead line towers; 
determination of current flowing through installation in case 
of fault; resistance to ground of transformer station or over- 
head line tower is mainly determined by impedance of chain 
of conductors formed by ground wires and towers to which 
they are connected. 16 refs. 


Bibliography on Ground Resistance and Potential Gradient 
Measurements. AIEE—Trans v 79 pt 3 (Power Apparatus & 
Systems) n 47 Apr 1960 p 52-8. Contains 193 titles with 
numerous abstracts of publications from domestic and foreign 
literature up to 1959. Paper 60-1. 


Grounding Is Local Problem, A.N.ELIASEN. Elec World 
v 154 n 11 Sept 12 1960 p 63-4. Relative advantages and dis- 
advantages of four major methods for grounding industrial 
distribution systems, including isolated delta, grounded neutral, 
grounded corner-of-delta, and ground fault neutralizer system; 
each alternative should be weighed in deciding which is best 
for particular system; conversion of isolated delta 480-v 
system to ground-corner system. 

Lowering of Earth Resistances in Rocky Areas and Perma- 
frost Regions, S.A.SOKOLOV. Telecommunications n 6 1959 
p 659-67. English translation of article indexed in Engineering 
Index 1959 p 867 from Elektrosvyaz June 1959. 

Proposed Recommended Guide for Measuring Ground Re- 
sistance and Potential Gradients in Earth. AIEE—Publ n 81 
July 1960 18 p. Technique of measuring ground resistance 
and impedance, earth resistivity, and potential gradients re- 
sulting from currents in earth and prediction of magnitudes 
of ground resistance and potential gradients from scale 
model tests; factors governing choice of instruments and 
techniques for various types of work. 


Insulation. See Electric Insulating Materials; Electric Insula- 
tors. 


Electric 


Maintenance and Repair. 
nance and Repair. 


Manufacture. See Electric Capacitors—Manufacture; Electric 
Circuit Breakers—Manufacture; Electric Heating—Induction ; 
Electric Transformers—Manufacture; Materials Handling— 
Electric Manufacturing Plants. 


Materials. See also Electric Batteries; 
Electric Equipment—Printed ; 
Electric Transformers 


See Electric Transformers—Mainte- 


s Electric Conductors ; 
} Electric Insulating Materials; 
Materials; Magnetic Materials; Wire. 


Aluminum—Its Eleetromechanical Function in Design. Elec 
Mfg v 64 n 6 Dee 1959 p 114-23, 186, 188. Electromechanical 
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properties of aluminum and its alloys in design of electrical 
components and equipment; interrelation of properties, design 
and applications; effects of corrosion, joining problems, fabri- 
cation, selection of alloys, thermal and other properties of 
design; current applications. 

Cast-Resin Applications in Switchgear and Transformers, 
W.J.K.OBURGER. Elec Mfg v 65 n 6 June 1960 p 90-3. Euro- 
pean applications of cast resins, particularly of epoxies for 
insulating parts and structural elements of power equipment ; 
application techniques and typical designs. 


EC Aluminum, C.CARLSON. Matls in Design Eng vy 51 n 4 
Apr 1960 p 117-19. Elevated temperature test results presented 
will make it possible to better evaluate possibility of using 
EC aluminum in wire, cable, busbars, coils and other elec- 
trical parts. 

Herstellung von Induktorkappen aus nichtmagnetisierbarem 
Stahl, H.FIEDLER, G.RICHTER. Neue Huette v 5 n 1 Jan 
1960 p 21-31. Production of inductor caps (rings) of non- 
magnetic steel (medium-C 18% Mn, 5.5% Cr, 2% Ni); 
melting (in electric are furnace); forging; results of inves- 
tigations on 200 rings produced from about 100 different melts, 
showing effects of hot working, cold working, heat treatment, 
and final forging temperature on mechanical and electrical 
properties. 

Les cuivres & durcissement structural. Leur utilisation en 
construction électrique et en électrothermie, M.G.LAFEUILLE. 
Société Francaise des Electriciens—Bul v 9 n 105 Sept 1959 
p 492-503. Hardened structural coppers and their use in elec- 
tric construction and electrothermal engineering; develop- 
ments in copper metallurgy; possibilities of improving design 
and operation of switchgear, contacts, rotating machines, elec- 
tric furnace conductors, ete by utilizing physical and mechan- 
ical characteristics of hardened coppers. 


Powder-Metallurgy Parts—Their Advantages in Design, H.E. 
BARKAN. Elec Mfg v 65 n 3 Mar 1960 p 1389-47. Exposition 
of advantages of powder metallurgy techniques in design of 
electric and electronic components; specific case histories to 
illustrate design experience with these compacted materials ; 
charts and photographs to illustrate properties and design 
parameters of materials. 


Plastics. See Electric Equipment—Materials ; Electric Insulating 
Materials—Plasties ; Plastics. 


Potted. See Electric Equipment—Embedded. 


Printed. See also Adhesives; Computers—Manufacture; Cop- 
per and Alloys—Electric Properties; Electric Insulating Ma- 
terials; Electric Motors—Direct Current; Electric Motors— 
Windings; Gold Plating; Laminated Products. 


Design and Insulation Factors in Printed Circuit Switching 
Commutators, F.W.WOOD, Jr. Insulation (Libertyville Ill) 
v 5 n 11 Nov 1959 p 15-19. Design parameters that must be 
carefully analyzed to produce commutator design with op- 
timum characteristics; how current and voltage characteristics 
of circuit to be controlled determine size of conducting seg- 
ments and spacing between adjacent segments; typical switch- 
ing problems; commutator surfaces and plating; insulation 
materials, such as paper base phenolic laminates, epoxy-glass 
base, and melamine glass base laminates; arcing and carbon- 
ization, lead attaching. 


Flexible Printed Circuits, V.DAHLGREN. Machine Design 
v 32 n 6 Mar 17 1960 p 146-59; see also Engrs’ Digest v 21 
n 4 Apr 1960 p 89-91, 129. How to design electric and elec- 
tronic packages using flexible wiring elements which have 
features of conventional wire circuits and printed circuit 
boards; specifications and materials; conductor width and 
spacing ; choice of connectors; multilayer construction ; dimen- 
sional tolerances; preparing artwork. 


Organic Coatings for Printed Circuits, B.G.BRAND. Battelle 
Tech Rev v 8 n 10 Oct 1959 p 8-7. Organic coatings function 
as adhesives in foil laminates, binders in conductive or resis- 
tive paints, and protection against moisture and ionizible 
impurities; limitations of printed wiring almost completely 
imposed by limitations of organic coatings used in production ; 
survey of coatings, applications, and their requirements; table 
lists 11 characteristics of ideal coatings for printed circuits. 


Paste for Screen Printing and Firing Copper on Ceramic 
Bases, A.W.TREPTOW, L.A.FINNERAN. Am Cer Soc—Bul 
v 39 n 9 Sept 1960 p 453-5. Copper oxide paste developed can 
be used to screen print and fire printed wiring directly to 
ceramic surfaces; no etching, electroplating, or cleaning is 
required; printed pattern is fired in air to eliminate organic 
medium, then in controlled reducing atmosphere to develop 
electrical conductivity and bond between copper and ceramic ; 
bond strengths of over 2000 psi are stable in molten solder 


yee ae heated in vacuum or reducing atmosphere up to 
5 3 


Protection. See also Electric Circuit Breakers; Electric Equip- 
ment—Grounding; Electric Fuses; Electric Generators—Pro- 
tection; Electric Motors—Protection; Blectric Relays—Protec- 
tive; Electric Transformers—Protection ; Lightning Protection. 


Arcing Fault Protection for Low-Voltage Power Distribution 
Systems—Nature of Problem, R.H.KAUFMANN, J.C.PAGE. 


Reliability. 


Standards. 


Steel. 
Temperature. 


Testing. 
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AJEE—Trans v 79 Pt 3 (Power Apparatus & Systems) n 48 
June 1960 p 160-5 (discussion) 165-7. Attempt to develop 
concepts of nature of arcing faults and suggestions for pro- 
viding more complete protection against them, which in many 
actual cases, is regarded to be insufficient; problems of direct- 
acting tripping and of supplementary relaying. Paper 60-83. 

New Uses of Static Magnetic Components in Protective 
Circuits, J.W.BUTLER. Control Eng v 6 n 11 Nov 1959 p 
135-8. Discussion of two magnetic amplifier circuits, one for 
undervoltage protection, other for overvoltage, first developed 
for protection of aircraft electric systems, but usable in 
various industrial applications. 


See also Electric Relays—Manufacture. 


Initial Production Reliability of Devices, Ya.A.RIPS. Auto- 
mation & Remote Control v 20 n 6 June 1959 p 788-97. English 
translation of article indexed in Engineering Index 1959 p 368 
from Avtomatika i Telemekhanika June 1959. 

Kharakteristiki nadezhnosti soprotivlenii i kondensatorov, 
B.S.SOTSKOV, S.E.ROSTKOVSKAYA. Avtomatika i Tele- 
mekhanika v 21 n 5 May 1960 p 633-8; see also English trans- 
lation in Automation & Remote Control v 21 n 5 May 1960 
p 439-42. Reliability characteristics of resistors and capacitors. 


See also Electric Accidents—Prevention; Electric 
Batteries—Standards ; Electric Cables—Standards ; Electric Ca- 
pacitors—Standards; Electric Circuit Breakers—Standards ; 
Electric Conductors—Standards; Electric Fuses—Standards ; 
Electric Instrument Transformers—Standards; Electric Insu- 
lating Materials—Standards; Electric Insulators—Standards ; 
Electric Lamps—Standards; Electric Machinery—Standards ; 
Electric Motors—Standards; Electric Rectifiers—Standards ; 
Electric Switchgear—Standards ; Electric Transformers—Stand- 
ards; Electric Wiring—Standards. 


American Standard for Industrial Control Apparatus. Am 
Standards Assn—Am Standard C 19.1, New York, NY, Spon- 
sor AIEE, 1959 37 p. Standard covers all devices, whether 
electric, magnetic, mechanical or electronic, which, individually 
or grouped, serve to govern in some predetermined manner 
electric power delivered to apparatus to which they are con- 
nected and intended to function on commercial voltages of 
750 v or less d-c and 500 v or less a-e. 


Attachment Plugs and Receptacles. Underwriters’ Laborator- 
ies—Standards for Safety n UL 498 Dec 1959 60 p. Require- 
ments cover attachment plugs and receptacles, cord connector 
bodies, some forms of current tap and flatiron and appliance 
plugs; they do not cover devices rated at more than 200 amp 
or more than 600 v. 


See Electric Equipment—Materials. 
See also Electric Machinery—Temperature. 


Issledovanie nagrevaniya tokovedushchikh chastei elektriche- 
skikh apparatov, A.M.ZALESSKIIJ, M.B.MOISEEV, E.G.PO- 
POVA. Elektrichestvo v 80 n 2 Feb 1960 p 73-8. Heating of 
eurrent conductors in electric apparatus; investigation into 
heating of live parts of electric gear, in order to further de- 
velopment of h-y apparatus capable of passing 11 to 12 k-amp; 
at 6 to 12 k-amp and over, use of box-section conductors is 
advocated with flanges turned inwards; silver contacts are 
recommended; nomogram for determining section sizes in 
advance. 


See also Electric Cables—Testing; Electric Capacitors 
—Testing; Electric Circuit Breakers—Testing; Electric Con- 
ductors—Testing ; Electric Contacts—Testing ; Electric Insulat- 
ing Materials—Testing; Electric Insulators—Testing ; Electric 
Machinery—Testing ; Electric Relays—Testing ; Electric Switch- 
gear—tTesting; Electric Transformers—Testing. 


Caleulation of Current in Non-Linear Surge-Current-Gener- 
ator Circuits, T.F.MONAHAN. Instn Elec Engrs—Proc v 107 
pt C (Monograph n 376) n 12 Sept 1960 p 288-91. Calculations 
made at Manchester Univ on differential analyzer and elec- 
tronic computer for generators used to test nonlinear resistors 
and surge diverters. 


Comprehensive Electrical Proving Station. Beama J v 67 
n 2 May 1960 p 77-9. Electric testing station and research 
laboratories of Allen West & Co Ltd at Brighton, Sussex ; 
details on power supplies and main circuits, test loads, test 
cell control facilities and development laboratory ; h-v testing ; 
mechanical test facilities. 


De spreiding in de stootoverslagspanning van staafvonkbrug- 
gen, P.G.PROVOOST, H.G.SMITS, G.J.ESSER. Electro-Tech- 
niek v 38 n 12 June 9 1960 p 309-14. Distribution of pulse 
flashover voltage on rod gaps; comparison of results of com- 
parative impulse tests on rod gaps, carried out in 14 European 
h-v laboratories in 1955; as far as laboratories with positive 
polarity are concerned, these discrepancies can be attributed 
to differences in disposition of rod gaps relative to impulse 
generator, voltage divider ete; no explanation is found for 
dispersion of results from laboratories using negative polarity. 


Digital Techniques in Component Evaluation Laboratory, 
R.F.HAHN. Inst Environmental Sciences—Proce of Instru- 
mentation for Environment. New York Metropolitan Chapter 
Dec 10-11 1959 21 p. Author, associated with United States 


ELECTRIC EQUIPMENT—Continued 


Testing Co, Hoboken, NJ, outlines how improved accuracy, 
speed and economy are obtained by using digital system for 
testing electric components required, particularly by military 
specifications, under severe environmental conditions. 


Display-Storage Oscillography in Impulse Testing, E.L. 
WHITE. Brit Elec & Allied Industries Research Assn—Tech 
Report n S/T106 1960 4 p, 4 supp plates. Principles of display 
storage tube and its application to observation and measure- 
ment of transient phenomena, particularly in h-v pulse test- 
ing; examples of h-v pulses recorded; how loss of time can 
be eliminated by displaying oscillogram immediately when it 
is recorded, and photographed if necessary. 


Influence des radiations ionisantes sur l’amorcage de |’étin- 
celle 4 la pression atmosphérique, J.L.AZEMA. Revue Gen- 
erale de l’Electricite v 68 n 12 Dec 1959 p 673-92. Effect of 
ionizing radiations on initial stage of spark discharge at 
atmospheric pressure; calibration study of spherical spark 
gap for measurement of high pulse voltages while testing 
electric materials; how accuracy of spark gap measurements 
can be improved by using radioactive cobalt sources in one of 
spheres. 58 refs. 


Inrichting en research van het kortsluitlaboratorium van 
de N.V.K.E.M.A., D.T.J. ter HORST. Ingenieur v 72 n 23 
June 3 1960 p E27-30 (discussion) E30-1. Short circuit testing 
station of KEMA described and its research work indicated ; 
method of super excitation discussed; research problem in 
connection with design of driving motor and its coupling with 
alternator is considered. 


Oporowe dzielniki napiecia do pomiarow napiec udarowych, 
K.AULEYTNER, R.WLODARSKI. Rozprawy Elektrotechniczne 
v 5 n 3 1959 p 421-51. Resistance voltage dividers for pulse 
tests; ‘“‘response’’ of divider, characterizing ratio of input 
and output of divider; effect of response on accuracy of full 
impulse voltages and impulses chopped on crest; studies car- 
ried out at ASEA High Voltage Laboratory, Sweden, in con- 
junction with design of resistance voltage divider for measuring 
eee oe pulses, with 0.4 us chopping time.(English sum- 
mary). 


Strosstransformator zur Erzeugung von Hochspannungsim- 
pulsen, F.FRUENGEL. ETZ (Ed A) v 81 n 10 May 9 1960 p 
355-60. Impulse transformer for production of h-v pulses; 
how, using such transformers in test installations, pulse 
voltages and powers can be generated for any desired pulse 
recurrence frequency; examples of installation for individual 
pulses with maximum voltage of 500 kv, permissible capacitance 
of 500 pico farad, maximum of 180 mw, and to electronically 
controlled installation which generates 50,000 pulses/sec, num- 
ber of sparks being adjustable as required; it is used for gen- 
erating h-v pulses up to 250 kv. 


ELECTRIC EXCITERS. See Electric Generators—Exciters. 


ELECTRIC EXHIBITIONS. See Electric Equipment—Exhibi- 
tions. #| 


ELECTRIC EYE. See Photoelectric Cells. 
ELECTRIC FANS. See Fans. 

ELECTRIC FENCES. See Electric Accidents. 
ELECTRIC FIELDS 


See also Counters; Dielectrics; Dust Collectors—Electric ; 
Electrets ; Electric Circuits; Electric Conductors; Electric Dis- 
charge; Electric Machinery; Electric Measurements; Elec- 
tricity ; Electrodes; Electromagnetic Waves; Electron Optics; 
Electron Tubes—Electron Beam; Electrons; Exploding Wires; 
Geophysics—Electric; Luminescence and Luminescent Mate- 
rials; Magnetic Fields; Magnetohydrodynamics; Microscopes 
—Electron; Semiconductors. 


Correlation Theory of Stationary Electromagnetic Fields, 
P.ROMAN, E.WOLF. Nuovo Cimento v 17 n 4 Aug 16 1960 
p 462-90. Second order correlation tensors are introduced which 
characterize correlations which exist between electromagnetic 
field vectors at any two points in field, at any two instants 
of time and can be measured in majority of optical experi- 
ments; tensors are intimately related to certain generaliza- 
tions of (time averaged) energy density and energy flow vec- 
tor; four new conservation laws are deduced. 


Die dreidimensionale Stabilisierung von Ladungstraegern in 
einem Vierpolfeld, E.FISCHER. Zeit fuer Physik v 156 n 1 
1959 p 1-26. 3-dimensional stabilization of charge carriers in 
quadrupole field; expression for potential of h-f quadrupole 
field by which particles of specific charge are confined in three 
dimensions; measurement of mass selection, maximum num- 
ber of stored charges and their mean lifetime in field; in- 
fluence of magnetic field on motion of charges. 


Electric and Magnetic Images, P.HAMMOND. Instn Elec 
Engrs—Proe v 107 pt C (Monograph n 379) n 12 Sept 1960 
p 306-13. Method of images is applied to electrostatic, mag- 
netostatic and electromagnetic fields; by considering unique- 
ness of field, it is shown within what limits method can 
safely be used, and rules are given for its use; application to 
electric field near cylindrical cathode and to magnetic fields 
near end-windings of electric machines. 20 refs, 
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Etude des champs électriques non potentiels, M.P.ZLATEV. 
Revue Générale de ]’Electricité v 68 n 9 Sept 1959 p 555-9. 
Study of “non potential” electric field; new relation between 
turbulent induced field and exciting magnetic field; relation 
is based on direct utilization of Ampere law and generalized 
law of electromagnetic induction; knowing one of vectors of 
either field, it is possible to obtain directly expression for 
other vectors. 

On Electrostatic and Electromagnetic Field Synthesis, T. 
KADOKURA. Inst Elec Engrs Japan—J v 79 n 855 Dec 1959 
p 1533-42. New fundamental solution, developed from elec- 
tromagnetic wave equation requires no integral but only dif- 
ferential calculus; functions C(x) and S(x) contain those 
operators and one of three coordinates, and inherit physical 
meaning from field equation; boundary values B(y,z) and 
G(y,z), are functions of two coordinates, representing dis- 
tribution and gradient of field respectively; functions can 
be designed irrespective of nature of field. In Japanese with 
English summary. 

Potential of Charged Cylinder Between Two _ Parallel 
Grounded Planes, H.PORITSKY. J Mathematics & Physics v 
39 n 1 Apr 1960 p 35-48. Using negative reflection across plane 
boundaries, and appropriate expansions of functions, solution 
of field problem is reduced to solution of infinite number of 
linear equations in infinite number of coefficients ; convergence 
proof is given. 

ELECTRIC FILTERS 

See also Electric Cireuits—Analysis; Electric Relays—Pro- 
tective. 

Analiz dvoinogo T-obraznogo filt’tra s odnim organom pere- 
stroiki, Yu.A.ANDREEV. Elektrosvyaz v 14 n 2 Feb 1960 p 
54-9; see also English translation in Telecommunications n 
2 1960 p 195-203. Expression for transmission factor, quasi- 
resonance frequency and quality of filter; conditions for ob- 
taining symmetrical amplitude phase characteristic. 


Basie Concepts of Multidimensional Space Filters, G.KRON. 
AIEE—Trans v 78 pt 1 (Communication & Electronics) n 45 
Nov 1959 p 554-61. Analysis of electromagnetic structure, 
formed by interconnecting two or more wave models into 
one network, which is expected to be employed for theoretical 
and perhaps practical solution of such physical problems for 
which conventional linear electric filter is used today, but on 
much more elaborate multidimensional scale; establishment of 
basic tensors of space filter by means of tetrahedron. Paper 
59-228. 


Elektromechanische Vierpole als Kopplungsfilter, E.TRZEBA. 
Hochfrequenztechnik u Elektroakustik v 69 n 3 June 1960 p 
108-17. Electromechanical quadripoles as coupling filters; nar- 
row field operation of mechanical resonators; advantages of 
distributed circuits ; composite equivalent circuit for filter with 
appropriate input and output couplings. 


Low Frequency Wave Filters Employing Thermistors, R.A. 
RASMUSSEN. Rev Sci Instruments v 81 n 7 July 1960 p 
747-51. Review of general properties of thermistors and anal- 
yses of their small signal characteristics; measurements of 
their a-c properties and response curves obtained for simplest 
filter circuit configurations. 


Optimization of Class of Non-Linear Filters, J.K.LUBBOCK. 
Instn Elec Engrs—Proe v 107 pt C n 11 (Monograph n 344) 
Mar 1960 p 60-74. Routine procedure, proposed for certain 
class of filters for communication and control systems, 
whereby optimum set of weighting functions can be deter- 
mined, given either long enough samples of combined input 
and signal or sufficient statistical information about their 
characteristics ; improvements obtained in mean square error 
of filters, etc. 


Primenenie v elektricheskikh fil’trakh prosteishikh chetyrekh- 
polyusnikov s induktivnymi svyazyami, Kh.I.CHERNE. Elektro- 
svyaz v 14 n 1 Jan 1960 p 65-70; see also En~'*-h translation 
in Telecommunications n 1 1960 p 91-101. Use of simplest 
four-poles with inductive couplings in electric filters; analysis 
of some of simplest four-poles with view to using them in bal- 
anced electric filters, as opposed to use of four-poles without 
inductive couplings. 


Reciprocal Theorem on Quasi-linear Wave Filters, A.W. 
THIES. Instn Engrs, Australia—J v 31 n 10-11 Oct-Nov 1959 
p 243-6. It is shown that, under certain conditions, power 
of intermodulation product measured at one pair of terminals 
of filter equals that measured at other pair of terminals when 
all signals are transmitted in opposite direction of transmis- 
sion (but at unaltered levels); filter may be one of set of 
filters and then reversal of transmission applies to all signals 
through all filters of set; theorem is linked with classical the- 
orem of reciprocity. 


Synthesis of Linear Filters with Real or Imaginery Transfer 
Functions, E.G.GILBERT, J.OTTERMAN. AIEE—Trans v 
79 pt 1 (Communication & Electronics) n 49 July 1960 p 323- 
30; see also Elec Eng v 79 n 9 Sept 1960 p 745. Conditions 
under which real and imaginary filters can be realized; solu- 
tion of approximation problem, using orthogonal function 
approach; filter realizations presented require delay element; 


ELECTRIC FILTERS—Continued 


their realization is particularly simple and economical when 
phase accuracy requirements are high, 18 refs. Paper 60-202. 


ELECTRIC FREQUENCY CHANGERS. See Electric Converters. 


ELECTRIC FREQUENCY METERS. See Electric Measuring 
Instruments. 

ELECTRIC FURNACE STEEL. See Steel Manufacture—Elec- 
tric Furnace Process. 

ELECTRIC FURNACES. See Furnaces, Electric. 

ELECTRIC FUSES 

See also Electric Lines—Protection; Electric Rectifiers— 
Protection; Electric Switchgear. 

Discrimination Between H.R.C.Fuses and Miniature Circuit- 
Breakers, H.D.EINHORN. Instn Elec Engrs—Proc vy 107 pt C 
n 11 (Monograph n 345) Mar 1960 p 75-81. Suitability of 
joint use of fuses and miniature circuit breakers in many l-v 
installations; experimental and _ statistical analysis of hy- 
pothesis that 0.01 see fusing current forms criterion for dis- 
crimination; practical conclusions for installation design; 
new fuse series and various other methods for backing-up 
miniature circuit breakers. 


L’interruzione di corrente alternata mediante fusibili- 
lYenergia trasformata nell’arco, G.CANTARELLA. Elettro- 
tecnica v 47 n 4 Apr 15 1960 p 262-70. Interruption of alter- 
nating current by means of fuses; energy transformed by 
arc; theory of fuse operation; oscillographs of short circuit 
are in fuses; formation of pre-are; determination of “critical 
current” effect on fuse performance; fuses for low voltage. 


Primary Circuit Control and Protection... With Oil- 
Filled Cutouts, G.F.LINCKS. Elec Construction & Maintenance 
vy 58 n 11 Nov 1959 p 124-6. Application characteristics of 
modern oil-filled cutouts for economical and reliable switch- 
ing, sectionalizing, and overcurrent protection in h-y electrical 
systems. 


Sikringer, L.HIIM. Elektroteknisk Tidsskrift v 738 n 1 
Jan 5 1960 p 1-10. Fuses; description of l-v fuses, their 
function and how they satisfy requirements as to breaking 
capacity, thermal and dynamic protection, selectivity etc; 
operating principles and protection afforded by high breaking 
capacity cartridge fuses and by circuit breakers; current 
limiting, overvoltages and their relation to transmission sys- 
tem. 


Strombegrenzung bei der Abschltung von Wechselstrom- 
Kurzschluessen durch Sicherungen, W.RAUCH. Elektrotech- 
nische Zeit (Ed A) v 80 n 16 Aug 11 1959 p 548-7. Current 
limitations by means of fuses when switching off a-c short- 
circuits; method for determining current limitation in case 
of short-cireuits taking into account power factor of circuit; 
possibility is proved of eliminating switching angle. 

Standards. See also Electric Switchgear—Standards. 


High-Voltage Fuses. Nat Elec Mfrs Assn—Publ n SG2-1960 
Apr 1960 44 p. Information on ratings, tests, application and 
manufacture of distribution cutouts and distribution oil cut- 
outs, and their fuse links, distribution enclosed single-pole 
air switches, power fuses and current-limiting resistors. 


Low-Voltage Cartridge Fuses. Nat Elec Mfrs Assn—Publ n 
FU 1-1959 Oct 1959 53 p. Rating, performance and manufac- 
turing standards, and characteristics of Class H, Class J, 
Class L and Class M l-v cartridge fuses rated at 600 v or 
less, a-c or d-c. 

ELECTRIC GENERATORS 


See also Aircraft—Hlectric Equipment; Electric Drive; Elec- 
tric Equipment—Testing ; Electric Machinery; Electric Motor 
Generators; Electric Transmission; Electricity—Direct Con- 


eon Ship Equipment—Electric; Turbogenerators; Wind 
ower, 


Alternator with Field-Form Envelope Control, J.W.PAN- 
NELL. Instn Elec Engrs—Proec v 106 pt A (Power Eng) n 30 
Dec 1959 p 491-2. Method of waveform synthesis by changing 
generated waveform envelope, as alternative to more usual 
procedure in which desired non-sinusoidal waveform is ob- 
tained by mixing selected constituent harmonics; rotating ma- 
chine is used and continuous variation of shape of generated 
waveform may be made with machine in motion; preliminary 
version of apparatus constructed from modified induction 
motor. Paper 30898. 


Constant-Frequency A-C Power Using Variable Speed Gen- 
eration, R.D.JESSEE, W.J.SPAVEN. AIEE—Trans v 78 pt 
2 (Applications & Industry) n 46 Jan 1960 p 411-16 (discus- 
sion) 417-18. In system described, generator produces voltage 
which varies in frequency with generator speed; generator 
output power is directed into semiconductor switching con- 
verter which changes form of voltage resulting in output 
voltage of lower frequency; by varying rate of switching in 
converter as generator speed changes, frequency of output 


voltage from converter may be kept constant withi i 
Imits. Paper 59-810. ies gs 


Die elektrische Messung von Drehzahlaenderungen mit Hilfe 
unipolarer Messwertumformer, G.MUELLER. Dresden. Tech- 
nische Hochschule—Wissenschaftliche Zeit vy 8 n 6 1958/9 p 


Amplidyne. 
Bearings. 
Control. 


Cooling. 


Design. 
Electrostatic. 
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1021-8, Electric measurement of generator speed variations by 
means of unipolar signal modulator; methods for suppressing 
interference voltages arising from unsymmetry and mechani- 
cal oscillations; how to avoid torsional oscillations. 


Short-Circuits, Asynchronous Drive and Turbogenerator 
Resynchronization, N.A-POLYAK. Electric Technology USSR 
v 4 Dee 1959 p 519-32. English translation of article indexed 


er ee Index 1959 p 3870 from Elektrichestvo Nov 


Voltage Harmonics of Salient-Pole Generators Under 
Balanced 3-Phase Loads—l1, 2, D.GINSBERG, A.L.JOKL. 
AIEE— Trans v 78 pt 3 (Power Apparatus & Systems) n 46 
Feb 1960 p 1573-80, v 79 n 49 Aug p 560-6. Feb: Design 
formulas for calculation of harmonie content in output volt- 
age of salient-pole a-c generators with both uniform and non- 
uniform air gaps; coefficients to be used in formulas are pre- 
sented in curve form for harmonies up to and including the 
eleventh, making possible rapid determination of such 
harmonics. Paper 59-1095. Aug: Derivation of curves for 
ealeulation of harmonic content in output voltage of salient- 
pole a-c generators with both uniform and nonuniform air 
gaps, under balanced loading; experimental verification of 
formulas; calculation sheet for analytical determination of 
harmonies. Paper 60-257. 


See Electric Control—Amplidyne. 
See Bearings—Electrie Machinery. 


See also Automobiles—Electric Equipment; Electric 
Control; Electric Generators—Exciters ; Electric Generators— 
Synchronous. 


Control Equipment for Engine-driven Generating Sets, H. 
AMBERGER, E.KRESTEL. Siemens Rev v 26 n 8 Dec 1959 
p 277-81. English version of article indexed in Engineering 
Index 1959 p 870 from Siemens Zeit Dee 1958. 


Direct-Current Motor Amplifier, I.P.KOPYLOV. Electric 
Technology USSR v 1 Mar 1960 p 27-33. English translation 
of article indexed in Engineering Index 1959 p 370 from 
Elektrichestvo Jan 1959. 


Emkostnaya stabilizatsiya napryazheniya sinkhronnykh ge- 
neratorov s vozbuzhdeniem ot postoyannykh magnitov, F.F. 
GALTEEV. Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekh- 
nicheskikh Nauk, Energetika i Avtomatika n 5 Sept-Oct 1959 
p 58-65. Capacitive voltage stabilization of synchronous gen- 
erators with permanent magnet excitation; graphoanalytic 
method for calculation of series and parallel stabilization by 
linear capacitance or variable condensers; method makes use 
of exterior characteristics of unstabilized generator; analytic 
method for determination of exterior characteristes of gen- 
erator with active-capacitive load. 


Instabilities of Push-Pull Magnetic Amplifiers Feeding 
Field of Electric Machine, H.F.STORM. AIEE—Trans v 79 
pt 1 (Communication & Electronics) n 47 Mar 1960 p 33-6. 
Origin of instabilities in d-ec generators controlled by mag- 
netic amplifiers; analysis of remedies which can be used 
most effectively in combination increase of control-circuit 
external impedance; transformation attenuation. Paper 56- 
730. 


On Significance of Stability Criteria for Automatic Ex- 
citation Control of Free-Running Synchronous Machines, 
L.V.TSUKERNIK. Automation & Remote Control v 20 n 
June 1959 p 718-24. English translation of article indexed in 
Engineering Index 1959 p 370 from Avtomatika i Tele- 
mekhanika June 1959. 


Studies Show Need for Better Generator Control on Large 
Units, J.M.FLEISSNER. Elec World v 153 n 19 May 9 1960 p 
51-3. Wisconsin Electric Power Co’s experience with 120-Mw 
cross-compound machines at Oak Creek Power Plant, to illus- 
trate need for more easily applied analytical methods and 
more thorough knowledge of effect of excitation loss on sys- 
tem stability and voltage; satisfactory coordination between 
loss-of-excitation relaying, automatic field change-over, and 
high speed voltage regulation may be facilitated by digital 
computer programs currently under development. 


See also Turbogenerators—Cooling. 


Theoretical Consideration of Hydrogen Purity in Hydrogen 
Cooled Generators, M.SHIRAI. Mitsubishi Denki Laboratory 
Reports v 1 n 1 Jan 1960 p 71-81. Importance for machine 
manufacturer and user to know change of purity under various 
generator operating conditions; study of purity change in gen- 
erator with vacuum treatment equipment when operated with 
normal oil circuit for long time and with supplemental oil 
circuit for short time; it is found that hydrogen purity in 
machine changes exponentially with time, and that it will 
have constant equilibrium value after long operation. 


See Electric Equipment—Design. 
See also Accelerators; Ion Sources. 


New Type Electrostatic Transformer Using Ferroelectric 
Material (Ferroelectrostatic Transformer), S.KISAKG, _ T. 
SUITA. Inst Elec Engrs Japan—J v 80 n 859 Apr 1960 p 
501-10. Design and performance are given of h-v electrostatic 
generator based on transformer principle; advantages of 
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rotating disk using ferroelectric materials, and of 400 kv, 1 
ma device designed for particle accelerator. (In Japanese with 
English summary). 


New Types of Electrostatic Generators—Induction and Tribo- 
induction, G.E.LEVIN. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 5 Sept-Oct 1959 p 779-84. Laboratory prototypes of 
two types of self-exciting generators in which charge carrier 
is dielectric disk without metallic coating; results obtained in 
process of designing and developing electrostatic generators 
for voltages to 100 kv and currents of tens of amp, for 
power supply for electronic apparatus. 23 refs. 


Recent Developments and Future Trends in Electrostatic 
Generation, N.J.FELICI. Direct Current v 4 n 7 Dee 1959 p 
192-201. Discussion includes dualistic picture of rotary energy 
converter, physical limitations of electrostatic machines, ionic 
commutation in electrostatic generators, high current electro- 
static generators, and disk generators; problem of electrostatic 
generators vs rectifiers. 


Rotacni elektrostaticke generatory s izolacnim prenasecem 
a sikmym polem, Z.ZAN. Elektrotechnicky Obzor vy 48 n 11 
Nov 1959 p 580-7. Rotating electrostatic generators with in- 
sulating conveyor and oblique field; relations for transfer of 
charge, current and power of generator; voltage of adjacent 
poles, and compensation of field of conveyed charge; possibil- 
ities of increasing specific output of such generators. English 
summary. 


Enclosed. See Earthmoving Machinery—HElectric Equipment. 
Exciters. See also Electric Rectifiers. 


Analiticheskii metod rascheta vneshnikh kharakteristik 
generatorov peremennogo toka s vozbuzhdeniem ot postoyan- 
nykh magnitoy, F.F.GALTEEV. Elektrichestvo v 79 n 8 Aug 
1959 p 30-5; see also English translation in Elec Technology 
USSR v 3 July 1960 p 393-408. Analytical method for com- 
putation of external characteristics of a-c generators with 
permanent magnet excitation; analytical connection of rotor 
magnet diagram with parameters of Blondel diagram, to con- 
struct general equivalent scheme for generators with arbitrary 
type of permanent magnet. 


Brushless Excitation System. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1815-24 (discussion) 
1824-8. Analytical formulation, computer simulation  tech- 
niques, and performance evaluation of system using silicon 
diode rectifiers; power for magnetic amplifiers is provided 
by permanent-magnet generator directly connected to same 
shaft with exciter and generator; Analytical Studies of Brush- 
less Excitation System, R.W.FERGUSON, R.HERBST, R.W. 
MILLER, 1815-21; Electric Utility Brushless Excitation Sys- 
tem, E.C.WHITNEY, D.B.-HOOVER, P.O.BOBO, 1821-4. Pa- 
pers 59-1108, 59-1113. 


Erregung und Regelung grosser Synchronmaschinen mit 
Stromrichtern, K.P,LHAAMANN. ETZ (Ed A) v 81 n 9 Apr 
25 1960 p 317-23. Excitation and regulation of large syn- 
chronous machines by means of current converters; com- 
parative measurements on 46.7 Mva installation with genera- 
tor and current converter excitation; method of utilizing good 
regulating properties in parallel operation of several genera- 
tors with conventional excitation, and possibilities of reactive 
load compensation without time lag with electronically excited 
phase-shift synchronous generator. 


Erregung von Synchrongeneratoren mit Erregerumformer, 
Hilfsbatterie und Trockengleichrichter, K.SCHYDLO. ETZ 
(Ed A) v 81 n 11 May 23 1960 p 385-7. Excitation of syn- 
chronous generators by means of exciter converters, auxiliary 
batteries and dry rectifiers; controller drums used usually 
to pass excitation from battery to exciter are replaced by dry 
rectifiers, which automatically carry out transfer of excitation 
without contacts. 


Excitation Control Systems for Large a.c. Generators, C.B. 
COPPER, L.R.GIRLING. AEI Eng Rev v 1 n 2 July 1960 p 
75-82. Basic elements of modern excitation control; operation 
of generator beyond hand-control stability limit; excitation 
control system performance equations; analytical study of 
control system performance by means of analog computer ; 
comparison of results obtained with field tests; var limit im- 
posed by receiving end system voltage and line impedance. 


Investigation of Automatic System of Excitation for Large 
Turbogenerators Using Semiconductor Power Rectifiers, Ya.N. 
SHTRAFUN, M.S.ROSTOVTSEVA. Electric Technology USSR 
v 3 Nov 1959 p 373-83. English translation of article indexed 
in Engineering Index 1959 p 371 from Elektrichestvo Aug 
1958. 


Regulirovanie vozbuzhdeniya i ustoichivost pri parallel’noi 
rabote generatoroy elektrostantsii na dve energosistemy, M.P. 
KOSTENKO, V.E.KASHTELYAN, N.S.SIRYI, G.R.GERTSEN- 
BERG. Elektrichestvo v 80 n 12 Dec 1959 p 1-9. Excitation 
control and stability of power plant generators working on 
two systems; excitation control system responding to varia- 
tion of frequency and its first derivative; model study of oper- 
ation of Volga power plant for two transmission lines to 
Moscow and Urals. 


378 


THE ENGINEERING INDEX—1960 


ELECTRIC GENERATORS—Exciters—Continued 


Spannungsregelung eines selbsterregten Gleichstrom-genera- 
tors mit zusaetzlicher Fremderregung, H.BOEDDEKER. Re- 
gelungstechnik vy 8 n 4 Apr 1960 p 124-6. Voltage control of 
self-excited d-c generator with additional external excitation ; 
how continuous and stable voltage regulation can be achieved 
by applying small amount of additional external excitation ; 
analysis of performance of idealized generator, which is simi- 
lar to that of amplifying system subjected to time constant 
and dependent on control variable. 


Strukturnye osobennosti sistem avtomaticheskogo reguliro- 
vaniya vozbuzhdeniya sinkhronnykh generatorov, G.F. KOZLOV- 
SKI, G.V.MIKHNEVICH. Akademiya Nauk SSSR, Izvestiya, 
Otedelenie Tekhnicheskikh Nauk, Energetika i Avtomatika n 
5 Sept-Oct 1959 p 66-76. Structural peculiarities of automatic 
excitation control of synchronous generators; methods devel- 
oped for determination of fundamental law of optimum excita- 
tion control, considering multi-unit power plants. 


High Frequency. See Electric Heating—Induction. 


High Voltage. See Accelerators; Electric Generators—KElectro- 
static. 


Losses. See Electric Machinery—Losses. 


Maintenance and Repair. See also Electric Generators—Water 
Wheel. 


Maintaining Low-Voltage Generators, F.K.LUTZ, Elec Con- 
struction & Maintenance v 58 n 11 Nov 1959 p 130-2. How to 
improve performance and extend life of d-c plating generators 
through proper care of brushes and commutators. 

Protection. See also Electric Circuit Breakers; Electric Relays 
—Protective. 


New Method Guides Protection of Unit-Connected Genera- 
tors, J.K.DILLARD, A.R.HILEMAN. Elee World v 153 n 23 
June 6 1960 p 46-9. Simplified approach for quick, accurate 
analysis of requirements to protect generators of steam and 
hydro units against overvoltages caused by lightning; method 
is applicable also to generators connected to system through 
three-winding wye-grounded-delta-delta transformers found in 
some hydro stations. 


Surge Protection of Unit-Connected Generators, K.H. 
CHANG, T.B.THOMPSON. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1580-9 (discussion) 
1589-90. Generalized mathematical study of voltage distribution 
in unit-connected generators upon penetration by h-v surges 
transferred through arrester-protected transformers; 12 cases 
involving 100-, 150-, and 200-Mva units, with and without bus 
capacitance, are considered, and seven levels of transmission 
voltage from 69 kv to 230 kv used. Paper 59-1100. 

Reliability. See Aircraft—Electric Equipment. 


Stability. See Electric Generators—Control ; 
tors—Synchronous. 


Standards. See Electric Machinery—Standards. 


Synchronous. See also Electric Generators—Exciters; Electric 
Machinery—Synchronous. 


Frequency-Response Method for Predetermination of Syn- 
chronous-Machine Stability, A.S.ALDRED, G.SHACKSHAFT. 
Instn Elec Engrs—Proe v 107 pt C n 11 (Monograph n 340) 
Mar 1960 p 1-10. Method makes use of new concept, based on 
realization of basic closed-loop pattern for synchronous gen- 
erator, which, when established, can be subjected to frequency- 
response procedure of Nyquist stability criterion; method is 
applicable to machine with or without voltage regulator, but is 
more useful in latter case; expressions for damping in syn- 
chronous machine, 


Electric Genera- 


Measurement of Transient Torque and Load Angle in Model 
Synchronous Machines, R.N.SSUDAN, V.N.MANOHAR, B.AD- 
KINS. Instn Elec Engrs—Proe vy 107 pt A (Power Eng) n 31 
Feb 1960 p 51-60. Development of measuring equipment used 
in conjunction with ‘micro-alternator’, designed to simulate 
large generator; torque meter uses resistance strain gages 
mounted on special coupling connected to machine shaft; load- 
angle meter operates by generating succession of pulses which 
modulate intensity of oscillograph beam as it traverses periodic 
wave. 24 refs. Paper 3151 S. 


O resinkhronizatsii sinkhronnykh generatorov, M.G.PORT- 
NOI. Elektrichestvo v 80 n 1 Jan 1960 p 73-9. Pulling of syn- 
chronous generators into step: method for calculating condi- 
tions for restoration of synchronism and determining dura- 
tion of asynchronous operation; example of turbo-generator 
feeding power into system of infinite power; conditions for re- 
synchronization of one and two generators. 


O strukture slozhnogo dvizheniya gruppy sinkhronnykh 
generatorov elektrostantsii, G.V.MIKHNEVICH. Akademiya 
Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh Nauk, Energe- 
tika i Avtomatika n 5 Sept-Oct 1959 p 43-9. Pattern of com- 
plex motion of group of synchronous generators in power 
plant; rotor motion in phase and antiphase must be considered 
when analyzing stability and transients of multi-unit plant 


equipped with powerful exciter control; other factors to be 
taken into account, when developing methods for exciter con- 
trol of generators working in parallel. 


ELECTRIC GENERATORS—Continued 


Pullin into Step of Salient-Pole Synchronous Genera- 
tors Deciie Forced Parallel Operation, I.HAND, C.UENO- 
SONO, H.KAMINOSONO. Inst Elec Engrs Japan—J v 80 n 
857 Feb 1960 p 172-81. Pull-in phenomena of generator, which 
is driven by water-turbine, connected to power system at 
about two slip cycles, and then excited ; expression of torque 
during pull-in as function of slip; relationship between syn- 
chronization and several factors affecting forced parallel 
operation ; optimum conditions for such operation; field tests. 
(In Japanese with English summary). 


Synchrongeneratoren mit Permanentmagneten, J.VOGEL. 
Elektrie v 14 n 3, 4 Mar 1960 p 89-92, Apr p 131-4. Syn- 
chronous generators with permanent magnets ; theoretical and 
experimental research carried out at Inst for Hlectric Ma- 
chines and Drives, Technical Univ, Dresden; leakage; arma- 
ture reaction; magnetic diagram of generator; optimum 
design. 

Theoretische Untersuchung der Schnellentregungsarten von 
Synchrongeneratoren, M.CANAY. Elektrotechnische Zeit (Ed 
A) v 80 n 13 July 1 1959 p 431-6. Theoretical investigation of 
methods for rapid de-energization of synchronous generators ; 
it is shown how Pyo value must be made large, in order to re- 
duce de-energization time, but that this is valid only up to 
reversal of exciting current; from this instant on resistance 
must be short circuited; advantages of negative characteristic 
of resistance, depending on current. 


Transient Torque and Load Angle of Synchronous Generator 
Following Several Types of System Disturbance, D.B.MEHTA, 
B.ADKINS. Instn Elee Engrs—Proe vy 107 pt A (Power Eng) 
n 31 Feb 1960 p 61-74. Theoretical methods of calculating 
variation of torque and load angle; use of experimental equip- 
ment described by R.N.SUDAN, V.N.MANOHAR, B.ADKINS 
to verify results concerning condition after sudden short-cir- 
cuit, condition after switching in reactance between generator 
and supply, asynchronous operation, and resynchronization 
after asynchronous operation. Paper 3160 S. 


Zadacha ob opredelenii izmeneniya napryazheniya samovoz- 
buzhdayushchikhsya sinkhronnykh generatorov, D.V.VILESOV. 
Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh 
Nauk, Energetika i Avtomatika n 5 Sept-Oct 1959 p 387-42. 
Determination of voltage variations of self-exciting, synchron- 
ous generators ; method of calculation, taking into account con- 
tinuity of control as dependent on load and nonlinear charac- 
teristic of no-load condition, permits closer study of transients 
during sudden variation of load up to establishment of steady 
state condition, and can be used for calculation of static 
characteristics of such generators. 


Temperature. Analysis and Compensation of Temperature-Er- 
rors on Induction Rate Generators, T.SUTO. Inst Elec Engrs 
Japan—J v 79 n 851 Aug 1959 p 1039-47. Theoretical study of 
temperature-error and its compensation on output voltage; 
experiments, using test generator for applying temperature 
compensation, for examining effect of compensation under 
various conditions, (In Japanese with English summary). 

Testing. See also Electric Measuring Instruments. 


Generator Load-Angle Measuring Equipment for March- 
wood, N.S.ANNIS. Brit Communications & Electronics v 6 n 
12 Dee 1959 p 850-3. Method adopted for generating station in 
Southampton, England; method determines load-angle be- 
tween physical angular position of generator rotor and gen- 
erator stator voltage; accuracy of plus or minus 2° is assured 
by use of digital technique whereby angle is displayed direct on 
neon numerical indicators; digital to analog converter is used 
which permits use of remote indicators and recorders. 


Measurements of Hydraulic Turbine-Windage and Friction 
Losses, R.K.KRAHN. AIEE—Trans v 78 pt 3 (Power Ap- 
paratus & Systems) n 46 Feb 1960 p 1529-31 (discussion) 
1531-2. Measurements of combined windage and friction loss 
between generator and turbine at Dalles and Chief Joseph 
projects to complement results previously obtained by D.R.COX, 
R.L.KRAHN from testing McNary generators (see Engineer- 
ing Index 1958 p 336). Paper 59-880. 


Ueber die Bestimmung der Verluste von elektrischen Genera- 
toren nach der kalorimetrischen Methode, F.AEMMER. Assn 
Suisse des Electriciens—Bul v 50 n 24 Nov 21 1959 p 1165-70. 
Determination of losses in electric generators by calorimetric 
method; tests carried out on 28,600 kva and 22,000 kva, 68.2 
rpm closed-air water-cooled alternators; various losses were 
determined separately, and results compared with calorimetric 
test results for total losses. 

Thermoelectric. See Thermoelectricity. 


Water Wheel. See also Bearings—Electric Machinery. 


Generators at Stornorrfors—New ASEA Record, C.LIND- 
STROM. ASEA J v 32 n 7-8 1959 p 99-106. Features of verti- 
cal type water wheel generators designed for 150 Mva, P.F. 
— 0.9, 18 kv, 50 es and 125 rpm, claimed to be world’s largest 
of their type; transport, erection and commissioning. 


Statorove kostry hydroalternatoru z betonu, V.KORAN, V 
BRACH. Elektrotechnicky Obzor v 49 n 4 Apr 1960 p 180-6. 
Concrete stator frames of water wheel generators; two alter- 
native designs, making use of rectifying members to overcome 
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differences in thermal extension and concrete; against small 
cost reduction, concrete frames have other disadvantages; it 
is concluded that only transport difficulties of oversize frames 
might justify use of concrete for frames. 


Unusual Method for Replacing Rotor Spider in Water-Wheel 

Generator, W.R.SMALL, Jr, P.M.BELL. AIEE—Trans v 78 pt 
3 (Power Apparatus & Systems) n 46 Feb 1960 p 1469-73. 
Method used by Pennsylvania Power & Light Co at Holtwood 
Hydroelectric station consists in pressing out old spider leay- 
ing laminated rim and field poles intact, then expanding rim 
with heat and pulling new spider into place. Paper 59-651. 

Wind Driven. See Wind Power. 

Windings. See also Electric Machinery—Windings. 


Mereni odporu kanalu s mnohonasobne opakovanym zuzenim 
prurezu, V.DVORAK, J.HAK, J.VANICEK. Elektrotechnicky 
Obzor v 49 n 4 Apr 1960 p 169-73. Resistance measurement of 
duct with multiply repeated cross section constrictions; tabu- 
lated data relating to ducts of rectangular cross section, vary- 
ing R numbers and shapes of constrictions; relevance of study 
to design of stator winding of liquid cooled turboalternators. 

ELECTRIC GEOPHYSICS. See Geophysics—Electric. 


ELECTRIC GROUNDING. See cross references under Ground- 
ing. 

ELECTRIC HAZARDS. See Electric Accidents. 

ELECTRIC HEATERS. See Electric Heating. 

ELECTRIC HEATING 


See also Electric Heating Elements; Heat Pump Systems; 
Heating—Houses; Infrared Heating. 


Calculating Floor Losses, G.BURDICK. Elec Construction 
& Maintenance v 59 n 1 Jan 1960 p 90-3. Suggestions for im- 
proving accuracy of electric heating cost estimates through 
refinement of floor loss computations. 


Design and Application for Electric Heat, P.SPORN, E.R. 
AMBROSKE. Air Conditioning, Heating & Vent v 57 n 7 July 
1960 p 78-88. Survey of operating and economic factors gov- 
erning use of heating cable, wall units, baseboard, radiant 
wall panels and high temperature infrared radiant systems in 
homes, schools, motels, warehouses, machine shops, churches, 
railroad stations, repair shops and iron and steel foundries; 
practices to be followed to achieve economy of operation. 


Electrical Floor-Warming, P.WALSH. Instn Elec Engrs—J 
v 5 n 59 Nov 1959 p 637-40. Floor heating systems available 
for off-peak heating; l-v and line-voltage systems; fault loca- 
tion; automatic control. 
Dielectric. See Electric Heating—Induction; Electric Heating— 
Industrial. 


High Frequency. See Electric Heating—Induction. 


Induction. See also Brazing—Electric; Furnaces, Melting— 
Electric; Steel Heat Treatment—Electric. 


Automatic Induction Heating Line Emphasizes Part Han- 
dling, W.B.BROWN. Automation v 7 n 6 June 1960 p 69-72. 
Example of induction heating equipment developed by West- 
inghouse Electric Corp to show how effective automatic equip- 
ment results from successful combination of processing, con- 
trol, and handling techniques; how novel handling mechanism 
can satisfy complex requirements and yet simplify design of 
production equipment. 


Electric Surface Heating for Nuclear Energy Plant. Nuclear 
Energy v 14 n 142 Mar 1960 p 109-12. Surface heating equip- 
ment consists of electrically heated elements embedded in 
high temperature insulating material which is wrapped around 
surface to be heated; with glass yarn, temperatures up to 550 
C are possible, with quartz yarn, between 850 and 900 C can 
be reached; type of element used depends on application of 
equipment; various types of equipment for different applica- 
tions are described and discussed; photographs. 


How and When to Use Induction Heating. Steel v 145 n 
26 Dec 28 1959 p 82-6. Review of principles, equipment, and 
application of induction heating, covers melting in crucible, 
shrinkfitting, progressive hardening, heating for forming, 
heat treatment, joining, and floating zone melting; photo- 
graphs. 


Magnetic Surface Effect Due to Action of Pulsating Two- 
Component Field on Surface of Semi-Infinite Space, Yu.D. 
SYCHEV. Physics of Metals and Metallography v 6 n 3 1958 
p 34-42. English translation of article indexed in Engineering 
Index 1959 p 373 from Fizika Metallov i Metallovedenie Mar 
1958. 


Mikrowellengenerator zur dielektrischen Erwaermung und 
Trocknung nichtmetallischer Bahnen und Foilen, W.SCHMIDT. 
Elektronische Rundschau v 13 n 10 Oct 1959 p 359-61. Micro- 
wave generator for dielectric heating and drying of non- 
metallic foil; how lines of force of electric field should be 
positioned into plane of web, and energy transferred should 
be concentrated on web plane; meandering waveguide ar- 
rangement with entrance and exit slots in waveguide walls 
facing each other to permit uniform heating and drying of 
webs of dielectric material. 


ELECTRIC HEATING—Continued 


1960—Year of Great Enterprise, M.MLINAR. Czechoslovak 
Heavy Industry n 1 1960 p 38-10. HF dielectric heating of 
non-metals is generated by intermolecular orientation and 
ion-oscillations within substance; principles and design of 
dielectric heating equipment, includes reference to tunnel 
belt drying chamber for baking foundry cores, welding press 
for plastic foils, and for assembly welding of plastic sheets, 
portable welding apparatus for constructional insulation and 
packaging, preheater for thermosetting materials, and press 
for dielectric bonding of shaped wooden parts; construction 
features discussed. 


Thermal Problems of Induction Billet Heating, R.M.BAKER. 
Indus Heating v 27 n 5, 6, 7. May 1960 p 956-60, 962, 964, 
June p 1193-4, 1196, 1198, 1200, July p 1374, 1376, 1378. May: 
Graphs and discussion presented enable solution of three 
heating problems involving these conditions; cylinder sup- 
plied with constant power density through surface; tempera- 
ture equalization in cylinder; induction heated cylinder. June: 
Equations are developed for billet heating requirements in 
terms of heating cycle and rate of heating. July: Results of 
equations developed and supplementary information. 


Three-Phase Induction Heating Coils, N.V.ROSS. AIEE— 
Trans v 78 pt 2 (Applications & Industry) n 45 Nov 1959 
p 291-4. Analysis to show possibility of obtaining uniform tem- 
perature pattern over length of inductively heated billet, 
using 3-phase coil; slight dip or rise in temperature, approxi- 
mately plus or minus 10 F, will exist at phase points due to 
necessity of using integral number of turns approximately 
equal to calculated phase overlap. Paper 59-256. 

Tooling for Induction Heating, L.C.MILLER. Western 
Machy & Steel World v 51 n 4 Apr 1960 p 69-71. Quick 
change tooling system for HF induction heaters developed by 
author; new coaxial extension cable introduced which will 
widen induction heating applications. 


Industrial. See also Electric Heating—Induction; Furnaces, 


Electric ; Steel Heat Treatment—Electric ; Steel Manufacture— 
Electric Furnace Process. 


Die Induktivitaet von Reusen-Stromkreisen, F.HEILES. 
Elektrotechnische Zeit (Ed A) v 80 n 18 Sept 11 1959 p 
633-4. Inductance of “‘Reusen circuits’; term is proposed for 
conductor arrangements in installations where metal bodies 
are heated by external alternating currents; equation for in- 
ductance of such circuits which is valid for heavy out and re- 
turn conductors, and with simplification, also for hollow con- 
ductors; by increasing number of return conductors, induct- 
ance can be decreased. 


Industrial Heating Units and Devices. Nat Elec Mfrs Assn 
—Publ n HU 1-1960 Mar 12 p, June 12 p. Standard covers 
eartridge, tubular, strip, immersion, and tubular-type water- 
immersion heaters; revised section dealing with cartridge 
heaters includes dimension nomenclature, sheath length and 
wattage ratings. 


Parallelbetrieb von mehreren EHinkopplungssystemen in Mi- 
krowellengeneratoren mit abgeschlossenen Arbeitsraeumen, W. 
SCHMIDT. Elektronische Rundschau v 13 n 8 Aug 1959 p 
280-2. Parallel operation of several feed systems in microwave 
generators with closed operating space; how higher output 
units for dielectric heating of food and industrial products 
can be obtained using systems with two magnetrons yielding 
reasonably balanced flow of energy in operating space. 


Infrared. See Infrared Heating. 

Load. See Electric Transmission—Load. 
Radiant. See Heating—Radiant. 
ELECTRIC HEATING ELEMENTS 


See also Electric Resistors. 


K voprosu otsenki kachestva splavov dlya elektronagre- 
vatelei, N.V.SEMENOVA, L.L.ZHUKOV. Stal v 19 n 7 July 
1959 p 652-5; see also English translation in Stal in English 
n 7 July 1959 p 550-2. Assessing quality of alloys for electric 
heaters ; method of investigating service life to evaluate rapidly 
and reliably quality of heat resisting alloys for heaters ; 
optimum contents of chromium, aluminium, and rare earth 
elements established for achieving best combination of prop- 
erties in Fe-Cr-Al alloys. 


On-The-Line Applications of Silicon Carbide Heating Ele- 
ments, E.MACER. Indus Heating v 26 n 11 Nov 1959 p 2250, 
2252, 2254, 2256, 2258. Means of overcoming resistance change 
in operation of silicon carbide elements from standpoint of 
prolonging element life in on-line operation of electric fur- 
naces, and various successful experiences with this type of 
furnace operation are given. Pt 1-4 indexed in Engineering 
Index 1959 p 373 from May, July, Aug, Sept 1959 issues. 


Self-Supporting Heating Element, J.ROTHSTEIN. Rev Sci 
Instruments v 31 n 3 Mar 1960 p 306-7. Design of heating 
element, applicable to graphite or sheet metal, which has 
electrical resistance comparable to helix and structural rigidity 
comparable to cylinder; incomplete cuts perpendicular to 
axis create number of electrically long paths in parallel, each 
with relatively short distances between regions of mechanical 
support; heating element can be used in tube technology, 


380 


ELECTRIC HEATING ELEMENTS—Continued 
high vacuum technique, or materials research and develop- 
ment. 

Silicon Carbide Heating Elements Are Used On-The-Line 
for Heat Treatment, W.E.MACER. Metal Treating v 11 n 2 
Apr-May 1960 p 7-9, 37. Principles of Globar Delta elements ; 
they are connected across-the-line, without transformers, for 
metal processing up to 2000 F; installation of silicon carbide 
elements which are much more refractory than most metallic 
heating elements; operating characteristics; application ex- 
periences. 


ELECTRIC HOISTS. See Mine Hoists—Electric. 

ELECTRIC INDUCTORS. See Electric Coils; Electric Reactors ; 
Electric Transformers. 

ELECTRIC INDUSTRY. See Power Plant Engineering; also 
all subject headings beginning with Electric and Electrical. 


ELECTRIC INSTRUMENT TRANSFORMERS 


See also Electric Circuit Breakers—Testing ; Electric Equip- 
ment—Testing; Electric Measuring Bridges; Electric Measur- 
ing Instruments; Electric Relays—Protective; Electric Switch- 
gear. 

Fine Differenzbrueckenschaltung fuer die Bestimmung der 
Fehler von Spannungswandlern, K.FORGER. Zeit fuer In- 
strumentenkunde vy 67 n 8 Aug 1959 p 199-203. Bridge method 
for error measurement of potential transformers; highly sen- 
sitive method, applicable to relatively wide range of fre- 
quencies, combines advantages of differential and compensa- 
tion techniques. 

Fortschritte auf dem Gebiet der Kapazitiven Spannungs- 
wandler G.A.GERTSCH. Scientia Electrica v 6 n 1 1960 
p 1-27. Progress in design of capacitive potential transformers ; 
equivalent circuit for establishment of accuracy diagram of 
transformers used for voltage measurement; sources of errors ; 
ferroresonance phenomena inherent to such apparatus and 
methods for their elimination; tests to determine conditions 
under which subharmonic resonances are most easily ob- 
tained. 

Kompensationswandler zur Praezisionsmessung hoher Gleich- 
stroeme, L.ABRAHAM, K.HEUMANN. Elektrotechnische Zeit 
(Ed A) v 80 n 18 Sept 11 1959 p 629-32. Compensation trans- 
former for measurement of heavy direct currents up to 100 k 
amp with error less than 10-% to 10-4; transformer is appli- 
cable to calibration of other d-c transformers and for laboratory 
purposes; compensation current can be measured directly in 
absolute units with accurate moving-coil instrument or with 
standard resistance and compensator, as can also primary 
current which is stepped down in ratio of numbers of turns. 

Komplexni diagram chyb mericiho transformatoru proudu 
a jeho pouziti, J.KOPECEK. Elektrotechnicky Obzor v 49 n 4 
Apr 1960 p 173-9. Complex diagram of errors of measuring 
current transformer, and its application; diagram derived, 
which agrees well with complex magnetization curve, is 
applied to solution of several design problems of instrument 
transformers, including change of mean length of magnetic 
circuit, change of class of accuracy, etc. 


Insulation. See Electric Insulating Materials—Plastics. 


Standards. Instrument Transformers. NEMA—Publ n EI 2-1960 
June 1960 34 p. Supersedes 1953 edition (see Engineering 
Index 1954 p 315); new edition also contains Type VIII 
metering current transformers, i.e. bar-type transformers for 
indoor applications, 200 to 800 amp; changes have been 
made in dimensions of Type I and V metering current trans- 
formers; standard also covers indoor potential transformers, 
metering current transformers for primary circuits, and 
instructions for care and operation. 


Surges. See Electric Transformers—Surges. 


ELECTRIC INSTRUMENTS. See Electric Measuring Instru- 
ments; Electric Meters. 


ELECTRIC INSULATING MATERIALS 


See also Dielectrics; Electric Cables—Insulation; Electric 
Capacitors ; Electric Insulators ; Electric Machinery—Windings ; 
Electric Motors—Insulation; Electric Switchgear—Insulation ; 
Electric Transformers—Insulation; Low Temperature Engi- 
neering ; Telephone Cables—TInsulation. 


Compatible Insulating Materials in Systems. A.J.SHER- 
BURNE. Insulation (Libertyville, III) v 6 n 10 Oct 1960 
p 12-16. Investigation led by General Electric Co on com- 
patibility properties of insulating materials used together in 
construction of electric apparatus; examples of compatible 
and incompatible materials; test methods used for determina- 
tion of compatibility factors; procedure for choice of best 
insulation system, . 


Co-operative British Work on Insulating Materials, W. 
DEVENISH. Elec Eng v 79 n 1 Jan 1960 p 76-8. On coopera- 
tion between Great Britain and United States in investigation 


of solid insulating materials and insulating oils; efforts made 
by two British organizations-Electrical Research Assn and 
British Standards Inst. 

Effect of Pre-Treatment on Insulating Layer of Electric 


Machine and Apparatus, A.MATSUSHITA. Inst Elec Engrs 
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Japan—J v 79 n 851 Aug 1959 p 1030-8. Effect of surface 
pretreatment of fibrous materials, by changing them from 
hydrophilic into hydrophobic, prior to impregnation, upon 
interior of insulating layers, when directly applied to electric 
machines; effect was examined on idealized model coils 
wrapped up with cotton fabric or glass fiber; favorable effect 
was also observed with insulation systems of A, B, and H 
thermal classifications. (In Japanese with English summary.) 


Electrical Insulation. Electromechanical Components & Sys- 
tems Design v 4 n 5 May 1960 24 p between p 65-91. Factors 
which design engineer must consider in selection of insulating 
material for electromechanical components, when emphasis is 
laid on miniaturization and reliability in severe environments. 


Isolierstoffe in der Niederspannungstechnik. ETZ (Ed B) 
v 11 n 10 Oct 21 1959 p 891-426. Special issue on insulating 
materials in low voltage technology; Glass silk as insulating 
and constructional material in low-voltage engineering, K.A.F. 
SCHMIDT, 391-7; Silicones in electric machine construction, 
H.KALLAS, 398-404; Plastics for l-v switchgear, H.HOFF- 
MANN, A.PFEIFFER, 405-9; Impregnating varnishes free 
from solvents, P,NOWAK, F.WEBER, 409-11; Polyearbonates 
in electrical industry, HLHOFMEIER, 412-15; Experience with 
plastic cables and lines, H.HENZE, 416-19; Terylene film in 
electrical engineering, E.GWINNER, 419-22; Butyl rubber in 
cable engineering, W.GRABOWSKI, 423-5; Foamed plastics as 
electric insulating material, F.STASTNY, 425-6. 


Magnesium Oxide Film Insulation, M.LAURIENTE. Insula- 
tion (Libertyville, Il]) v 5 n 11 Nov 1959 p 21-4. How thin 
insulating films of magnesium oxide for magnetic core appli- 
eations can be prepared by thermal decomposition of magne- 
sium methylate; important improvements in space factor and 
reliability obtained from use of such films; superior adherence 
of films is explained by epitaxie mechanism. 


National Conference on Application of Electrical Insulation. 
2nd 1959 (Washington, DC). Sponsored by NEMA and AIEE 
203 p. 78 papers on developments in field of insulation 
materials for various types of electric equipment, such as 
transformers, switchgear, cables, etc; publication includes 
articles on high temperature and moisture resistant insula- 
tion, printed circuits, and insulation testing. 

1959 Annual Report. Conference on Hlectrical Insulation. 
Nat Research Council—Publ n 756 1960 153 p. 26 papers on 
dielectric and corona measurements, and properties, including 
high temperature properties of various insulating materials 
such as polystyrene, polyethylene, polychlorotrifluoroethylene, 
waxes, sintered alumina, reconstituted micas, ete; insulating 
oils. 


Recommendations for Insulation Co-ordination. Int Electro- 
tech Commission—Pub] n 71 1960 23 p. Recommendations ap- 
ply to all apparatus for a-c systems, having nominal voltages 
above 1 kv, for use in exposed installations, but not to 
generators, rotating machines, cables and lines; definitions ; 
basie principles of insulation coordination ; standard insulation 
levels; general testing procedure. 


Some Recent Developments in Electrical Insulation, J. 
ASHMORE. Instn Elec Engrs—J v 5 n 60 Dee 1959 p 695-9. 
Characteristics, particularly heat transmission characteristics, 
and applications of molded stone, integrated mica, weftless 
glass tape, polyurethane-varnished fabrics, high-tenacity rayon 
tapes, silicones, silicone elastomer, cast resins, and synthetic- 
resin adhesives. 


Survey Uncovers Problems of Solidifying Fluids Insulation 
Users. Insulation (Libertyville, Ill) v 6 n 5, 6, 7 May 1960 
p 25-7, June p 45-7, July p 44-5. Tabulated data from 893 ques- 
tionnaires on improvements desired in processing of insulation 
materials which are used or applied in fluid form and subse- 
quently converted to solid, film, or foam form; data on 
solidifying fluid processing equipment used and its special 
applications; formulations of materials by users; methods of 
evaluation. 


What’s Ahead in Significant Sixties? Insulation (Liberty- 
ville, Ill) v 5 n 12 Dee 1959 54 p between 13-96. 22 papers 
analyzing trends in electric insulation; subjects covered 
include: paper and board, gaseous dielectrics, plastic film, 
pressure sensitive tapes, switchgear insulation, flexible treated 
insulations, plastics, fluids, magnet wire, ceramics, sheets, 
temperature standards, wire and cable, insulation for rotating 
machines, test methods and instrumentation, printed wiring, 
varnishes and enamels, molding or extruding, flexible tubings, 
and multi-component resins. 


Aging. See Electric Insulating Materials—Plastics; Electric In- 
sulating Materials—-Testing; Electric Transformers—lInsula- 
tion. 

Ceramic. See also Ceramic Products—Manufacture; Dielectrics ; 


Dielectrics—Measurement; Electric 
Standards; Electric Insulators. 


Insulating Materials— 


Aegyptische Rohmaterialien und ihre Bignung fuer kera- 
mische Isolatoren—1, 2, M.S.FARAG. Sprechsaal v 92 n 14, 
18 July 20 1959 p 874-6, Sept 20 p 469-71. Egyptian raw 
materials and suitability for ceramic insulators. July 20: 
Chemical, differential thermal, and X-ray diffraction analyses. 
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Sept 20: Behavior of bodies of various compositions upon 
firing ; table showing density, contraction, porosity, volume 
resistivity, and dielectric constant and phase angle, of ex- 
perimental bodies at various firing temperatures. 


Dielectric Materials for High Temperature, F.J.FALLON. 
Cer Age v 75 n 3, 4 Mar 1960 p 24-8, Apr p 43-9. Mar: While 
application of sapphire and fused quartz is noted, emphasis 
is given to materials and forming methods for alumina 
ceramics; data on mechanical and thermal properties. Apr: 
Electrical properties of wet and dry porcelains; preparation 
of ceramic-to-metal seals. 


Glasuren fuer festigkeitsbeanspruchte Porzellane, E.SINGER. 
Sprechsaal v 92 n 15 Aug 5 1959 p 395-8. Glazes for stress 
resistant porcelain; materials for insulators for high voltage 
overhead lines; investigation of SiO2:AleO3 ratio and fluxing 
agents, for certain service conditions, with particular reference 
to brown. glazes. 


Solid Solution Dielectrics Based on Sodium Niobate, R.M. 
GLAISTER. Am Cer Soc—J v 43 n 7 July 1960 p 348-53. 
Properties of some 20 systems, with additives of ABOs, AB2Os, 
and A2B2O7 types; one object was to derive dielectrics for 
use at temperatures beyond working range of BaTiOs; com- 
position was found with permittivity and loss tangent values 
at 1600 eps of 2600 and 0.003, respectively, at 20 C and 1600 
and 0.025 at 200 C; some results for single crystals and 
mixed crystal systems are also reported. 


Color. See Electric Insulating Materials—Plastics. 
Contamination. See Electric Insulators—Contamination. 
Extrusion. See Wire Insulating Extruders. 


Films. See Electric Insulating Materials—Plastics; Electric In- 
sulating Materials—Varnish. 


Fire Resistance. See Electric Insulating Materials—Paper. 
Glass. See Electric Insulators. 
Irradiation. See also Electric Insulating Materials—Plastics. 


Effects of Radiation on Materials, V.J.LINNENBOM. Insula- 
tion (Libertyville, Ill) v 6 n 1, 2, 3 Jan 1960 p 11-17, Feb 
p 17-22, Mar p 11-14. Interaction of radiation with matter; 
radiation damage mechanisms for metals, inorganics and 
pemamiiess yadiation damage to electric insulating materials. 
18 refs. 


Radiation Effects on Electrical Insulation, E.L.BRANCATO, 
J.W.KALLANDER. Elec Mfg v 66 n 8 Sept 1960 p 157-63. 
Dependence of electric characteristics of mostly plastic ma- 
terials on variety of other parameters besides dosage of 
irradiation; discussion of dose rate effect, effect of time 
after removal from source on post-irradiation charactristics, 
surface effects, effect of using different types of electrodes 
for detection and measurement, and effects of combined 
ambient conditions as opposed to successive ambients. 


Selecting Insulations and Elastomers for Radioactive En- 
vironment, D.S.TOOMB. ISA—Proc Preprint 40-SF60 for 
meeting May 9-12 1960 11 p. Conversion factors helpful in 
making approximate calculations of damage effects; effects 
of radiation on some of physical properties of insulations and 
elastomers; damage-dose table for commonly used materials. 


Mica. See Electric Insulating Materials—Testing. 
Oil. See Insulating Oil. 
Paper. See also Electric Cables—Insulation; Electric Insulating 


Materials—Standards; Electric Insulating Materials—Testing ; 
Electric Transformers—Insulation. 


Dielektrische Verluste durch Ionenleitung im geschichteten 
Dielektrikum, W.HELD, K.KENZEL. ETZ (Ed A) v 81 n 4 
Feb 15 1960 p 121-7. Dielectric losses due to ionic conduction 
in laminated dielectric; equations for ion motion, extent of 
which is confined to narrow layers of paper in impregnated 
paper dielectrics; calculation of power loss factor; theoretical 
results are compared with measurements on chlorinated di- 
phenyl impregnated capacitor. 

Effect of Volatile and Moisture Content on Electrical Prop- 
erties of Phenolic Resin Paper Laminates, M.EZRIN, S.H. 
RIDER. Tappi v 43 n 4 Apr 1960 p 374-9. Small amount of 
moisture absorbed by resin treated paper before laminating 
is primary factor determining 60 cycle dielectric properties of 
resulting laminate; effect is far greater than that of water 
released as water of condensation on curing resin; pretreat- 
ment of paper with small amount of low molecular weight 
melamine gives improvement in electrical properties and also 
in fire resistance. 


Impregnated Mica Paper Is Excellent Insulator, F. 
SCHWARTZ. Matls in Design Eng v 52 n 1 July 1960 
p 114-15. Good insulating materials with variety of mechan- 
ical, thermal and physical characteristics can be obtained by 
using mica paper as base, adding to it various types of syn- 
thetic resin impregnants, and combining it with reinforcing 
materials; two large classes of materials available are resin- 
impregnated plate, and combination materials. 

Specification for Phenolic-Resin Bonded Asbestos-Paper 


Sheets for Electrical Insulation at Power Frequencies. Brit 
Standards Instn—Brit Standard n 3253 1960 21 p. Standard 
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covers laminated sheets intended for insulating purposes for 
use with direct and alternating current of frequencies up to 
100 cps only; range of thicknesses is from 1/64 in. (0.4 mm) 
up to and including 1 in.(25 mm), although sheets of greater 
thickness can be made. 


Specification for Presspaper for Electrical Purposes. Brit 
Standards Instn—Brit Standard n 3255 1960 26 p. Standard 
covers presspaper of either dyed or natural color of four 
different types, each up to 2 mils (0.5 mm) thick; it is sup- 
plied in roll form or as sheets cut from roll, and has smooth 
calendered finish; it is made entirely from vegetable fiber. 


Plastics. See also Electric Cables—Insulation; Electric Insulat- 


ing Materials—Irradiation; Electric Insulating Materials— 
Silicones; Electric Motors—Insulation; Plastics—Film; Tele- 
phone Cables—Insulation ; Wire—Protective Coatings. 


Carbon Black Loaded, Cross-Linked Polyethylene in Wire 
and Cable, B.B.S.T.BOONSTRA, A.C.BLUESTEIN. Rubber 
Age v 86 n 3 Dec 1959 p 450-9. It is stressed that wide range 
of electrical and mechanical properties may be obtained by 
suitable compounding, varying loading and type of black; 
these properties may vary from semiconducting material to 
low-loss insulator; all cured compounds are free from stress 
cracking and exhibit minimum of plastic flow at elevated 
temperatures; processing and curing are carried out in con- 
ventional rubber mixing equipment. 


Chemically Cross-Linked Polyethylene for Wire and Cable— 
Progress Report, M.M.SUBA, L.G.IMHOF, A.E.TARBOX, F.J. 
CRIMI. Wire & Wire Products v 35 n 2 Feb 1960 p 195-7, 246. 
Resin and filler variables studied; how type and loading of 
filler affect physical and electrical properties of polyethylene; 
influence of type of polyethylene on peroxide cross linking; 
lower melt index resins require less cross linking agent to 
achieve optimum properties; however, processing considera- 
tions suggest use of medium melt index resins such as DYNH 
when using dicumyl peroxide. 


Color Applications in Wire and Cable Industry, S.H.LEVIN. 
Wire & Wire Products v 35 n 10 Oct 1960 p 1361, 1368. Tech- 
nical aspects of manufacture of color concentrates; what 
colored vinyl and polyethylene electrical insulation can offer 
to wire and cable industry. 


Compatibility of Magnet Wire Insulations and Epoxy En- 
ecapsulating Resins, H.LEE. ASTM—Bul n 247 July 1960 
p 69-73. Compatibility of amine and acid catalyzed epoxy 
resin encapsulating systems with 10 commercial magnet wires 
is described; test methods discussed include field tests on a-c 
motors, chemical resistance, motorette, and twisted pair tests; 
some wires are attacked, some are markedly reinforced by 
certain resin systems; it is concluded that each resin system 
and wire should be specifically checked prior to use. 


Dipendenza dal tempo della conducibilita elettrica dei manu- 
fatti di cloruro di polivinile, A.COEN, P.PARRINI. Materie 
Plastiche v 25 n 11 Nov 1959 p 931-40. Time dependence of 
electric conductivity of polyvinyl chloride products; various 
measurements made to explain nature of “transition”? period ; 
it is shown that under particular conditions of time and 
temperature, conductivity is independent of number of ions. 


Ditridecy] Phthalate (DTDP) in High Temperature Vinyl 
Insulation, W.A.DIMLER, Jr. Wire & Wire Products v 35 n 5 
May 1960 p 603-5, 656-7. Properties and performance charac- 
teristics of new phthalate plasticizer based on oxo tridecyl 
aleohol; oxo process and tridecyl alcohol; esterification of 
tridecyl aleohol; DTDP in high temperature vinyl insulation ; 
other applications of DTDP in wire and cable industry; 
bisphenol A in oxo phthalate plasticized insulation; other 
esters of tridecy] aleohol; DTDP-plasticized vinyl insulation 
passes heat aging requirements for 90° and 105° wire. 


Effect of Humidity on Surface Resistance of Filled Epoxy 
Resins, L.S.BUCHOFF, C.H.BOTJER. Soe Plastics Engrs— 
16th Annual Tech Conference v 6 paper n 34 Jan 1960 3 p. 
To study effects of humidity on surface resistivity of epoxy 
insulation formulations for electrical equipment where rein- 
forcing material is bared by machining, test pieces simulating 
slip rings and similar configurations were fabricated and 
tested in temperature humidity cabinet; results indicate that 
at up to 80% RH, equilibrium was established in 2 to 3 hr. 


Fibre Insulation for Switches. Insulation (Libertyville, Il) 
vy6n7 July 1960 p 26-7. New type of fiber insulating material, 
combination of cellulose fibers and phenolic resin, used by 
Federal Pacific Electric Co, Newark, NJ, for parts that must 
retain electric properties under conditions of high humidity. 

Fillers in Cross-Linked Polyethylene, W.F.ABBEY, B.C. 
CARLSON, R.T.ZIMMERMAN. Rubber Age v 86 n 5 Feb 
1960 p 837-40. Comparison of medium thermal black and 
natural ground calcium carbonate as fillers for vulcanized 
polyethylene for wire and cable industry, with reference to 
physical and electrical properties obtained ; changes in phys- 
ical and electrical properties of compositions as degree of 
cross linking is varied, by altering either quantity of cross 
linking agent or length of cure. 


Hodnotenie termostatickych zivic dieletrickolisotechnickou 
metodou, F.LOJDA. Elektrotechnicky Obzor v 49 n 4 Apr 
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1960 p 208-11. Evaluation of thermoset plastics by means 
of combined dielectric and pressing method; new experimental 
results concerning influence of generally known laws govern- 
ing process of polycondensation upon dielectric properties of 
plastic obtained by such procedure; differences observed in 
behavior of quick-hardening and slow hardening plastics. 


Influence of Solvency on Dielectric Properties of Polymer 
Insulating Materials, T.OGISO. Inst Elec Engrs Japan—J Vv 8 
n 859 Apr 1960 p 495-500. Dielectric properties of insulating 
films of high polymer materials, such as diacetyl cellulose, 
polymethylmetacrylate, and polyvinylchloride, obtained by their 
dissolution in solvents and subsequent evaporation. (In Japa- 
nese with English summary). 


Kunststoffe in der Hochspannungstechnik. ETZ (Ed A) 
v 80 n 20 Oct 11 1959 p 682-710. Special issue on plastics in 
h-vy technology; Technology of plastics for h-v engineering, 
W.OBURGER, 682-8; Testing technique and tests on_ plastics 
for h-v engineering, K.POTTHOFF, 688-92 ; Stability of organic 
plastics, P.NOWAK, 692-8; Use of plastics for h-v switchgear, 
W.HORN, W.WEIGELT, 698-704; Plastics-insulated measur- 
ing transformers, A.IMHOF, 705-10. 


Les Araldite, MMM.MAROZEAU. Societe Francaise des Elec- 
triciens—Bul v 9 n 105 Sept 1959 p 517-24. Araldite resins 
by Compagnie de Saint-Gobain, Basle; characteristic proper- 
ties of four classes of resins, such as adhesives, cast resins, 
impregnants and laminates; various types of reinforcement 
materials used. 


Methods and Equipment for Mixing, Metering, Dispensing, 
and Molding Epoxies, J.L.HULL. Insulation (Libertyville, 
Ill) v 6 n 7 July 1960 p 19-24. Methods of epoxy resins han- 
dling, including mixing of resin and hardener in paper con- 
tainer, continuous mixing and dispensing using “‘Blendmaster”’ 
unit, vacuum potting for high quality epoxy castings, and 
compression or transfer molding; advantages and disadvan- 
tages of each technique. 


Microstructure of Polymer Coatings on Magnet Wire, G.W. 
RECKTENWALD, D.M.TROLLINGER. Modern Plastics v 37 
n 6 Feb 1960 p 184-5, 194. Methods used to evaluate insulating 
enamel for magnet wire for use in motors, relays, and trans- 
formers; techniques described show presence or absence of 
discrete enamel layers, their number and thickness, and 
degree of symmetry of enamel build; types of coatings inves- 
tigated include polyvinyl formal, polyester, and acrylonitrile- 
acrylate copolymer. 


New Insulation Applications of High-Density Polyethylene 
and Polypropylene, W.P.ACTON, L.C.PETZOLD. Wire & Wire 
Products v 385 n 5 May 1960 p 617-18, 650-2. Development 
work at Signal Corps Laboratories for using high density poly- 
ethylene (HDPE) without jacket for four-conductor field wire 
which would be competitive with two-conductor, WD-1, field 
wire insulated with low density polyethylene covered with pro- 
tective jacket of nylon; other applications for HDPE now in 
preparation are foamed coaxial and communication cables, 
signal and control cables, ete; properties of polypropylene and 
its usefulness as insulation material. 


New Technique for Reducing Cost in Plastic Laminate Part, 
R.A.ANJESKY. Insulation (Libertyville, Ill) v 6 n 8 Aug 1960 
p 45-6. New ‘“‘Mold-fab’”’ technique developed by Glastic Corp, 
Cleveland, for producing electric insulating parts; by use 
of pinch-trim matched metal molds, fiber glass mat reinforced 
polyester parts are produced in desired configuration without 
material waste or fabrication labor associated with parts 
from stock size sheets. 


Post-Irradiation Thermal and Electrical Properties of Mag- 
net Wire Insulation, J.W.KALLANDER. AIEE—Trans vy 79 
pt 3 (Power Apparatus & Systems) n 47 Apr 1960 p 42-9, Ef- 
fects of y-irradiation on thermal aging lives and electric 
strengths of wide range of magnet wire insulations; these 
experiments were conducted by exposing insulation samples 
successively to radiation field and then to thermal and/or 
voltage fields. Paper 60-89. 


Postforming for Low Cast Fabrication of Laminated Plastic 
parts, W.R.GREGG. Insulation (Libertyville, Ill) v 6 n 6 June 
1960 p 35-8. Technique of shaping, drawing, or forming 
thermosetting plastic laminates by heating them, and form- 
ing them to new shapes, to obtain parts used for insulation 
and other purposes in electric equipment. 


Properties and Processing of Ethylene Copolymers for Wire 
and Cable, D.J.VAUGHAN, W.W.SPOHN. Wire & Wire 
Products v 36 n 10 Oct 1960 p 1323-5, 1438. New polymers 
discussed are intermediate in density between branched and 
high density polyethylenes and combine best properties of 
both; how they differ in architectural design from current 
resins in industry; recommended polyethylene property specifi- 
cation. 


Propriétés mécaniques et électriques des stratifiés verre- 
époxy, M.L.BLUMENTAL. Société Francaise des Electriciens 

Bul v 9 n 105 Sept 1959 p 525-32. Electric and mechanical 
properties of glass epoxy laminates; manufacture of sheets 
and rods of this material; typical applications in insulators 
and switchgear, 


Porcelain. 


Reliability. 
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Rubber. 


Silicones. 


Standards. 


Tape. 


Testing. 


ELECTRIC INSULATING MATERIALS—Continued 


Stabilization of Mixed Polyamides, M.M.EPSTEIN, C.W. 
HAMILTON. Modern Plastics v 37 n 11 July 1960 p 142, 144, 
146, 148, 150-1, 154-5, 190, 192. Signal Corps has sponsored 
project, object of which was to develop improved nylon wire- 
jacketing compositions for outdoor use; results of experimen- 
tal work conducted on five different mixed polyamide com- 
positions. Before Am Chem Soc, Atlantic City, Sept 1959. 


Track-Resistant Coatings, J.CHOTTINER, B.V.McBRIDE. 
Insulation (Libertyville, Ill) v 6 n 10 Oct 1960 p 20-7. New 
coating composed of resin, filler and solvent systems, devel- 
oped by Westinghouse Electric Co, to protect electric insula- 
tion from carbon tracking in applications to which solid mate- 
rials are not adaptable; test methods used to evaluate track 
resistance; tabulated data on properties and application pro- 
cedures of coatings. 


Vinyl Plastisol—Versatile Material for Insulating Wire 
and Encapsulating Wire Harness Constructions, R.C.LAW- 
RENCE, Jr. Wire & Wire Products v 35 n 10 Oct 1960 p 
1366-8, 1436-7. Die wiping method for applying plastisol 
formulations; current applications for plastisol coated wire ; 
production of mold; method of encapsulating wire assemblies. 


Wetterbestaendigkeit von weichgemachten PVC-Massen fuer 
die Kabel- und Leitungstechnik, W.BIRNTHALER, G.FALK. 
Kunststoffe v 49 n 9 Sept 1959 p 439-46. Weathering resistance 
of plasticized PVC for cable and conduit; plasticized PVC 
sheet samples were exposed to natural weathering for 8 yr 
period; resulting embrittlement was investigated by sensitive 
low temperature impact strength; using test results, it is 
shown how components influence weathering effect; conclu- 
sions indicate weathering effect so minimized by selecting 
suitable plasticizer and pigments, preferably carbon black. 


Zur Durchschlagsfestigkeit von weichgemachtem Polyvinyl- 
chlorid (PVC), M.KREISS. ETZ (Ed A) v 80 n 21 Nov 1 1959 
p 751-6. Breakdown strength of plasticized polyvinylchloride 
(PVC); dependence of instantaneous breakdown strength of 
PVC plates on thickness of test sample; expression describing 
reduction of instantaneous breakdown strength with increase of 
ambient temperature and amount of plasticizer in sample; re- 
duction in electric strength due to immersion in water is 
small; probable mechanism of breakdown. 


See Electric Insulating Materials—Ceramic; Electric 
Insulators. 


See Electric Insulating Materials—Testing. 


See Electric Insulating Materials—Plastics; Electric In- 
sulating Materials—Silicones; Electric Insulating Materials— 
Testing; Electric Motors—Insulation; Electric Switchgear— 
Insulation ; Electric Transformers—Insulation. 


b See Dielectrics—Measurement; Electric Cables—Insula- 
tion; Electric Insulating Materials—Plastics ; Electric Insulat- 
ing Materials—Silicones. 


See also Electric Motors—Insulation ; Silicones. 


Electric Breakdown of Liquid Silicones in High Frequency 
Field, M.UEDA, M. ITO. Electrotechnical J of Japan v 5 n 2 
1959 p 56-60. Experimental study of viscosity and tempera- 
ture dependence of breakdown; mechanism of HF breakdown. 


Environmental Evaluation Data for Silicone Encapsulants, 
D.F.CHRISTENSEN. Elec Mfg v 66 n 1 July 1960 p 117-20. 
Evaluation of various types of silicone encapsulating and 
potting compounds for electronic components and circuit units 
by means of simplified test procedure providing uniform basis 
for materials comparison; electrical and physical property 
data; effects of fillers, catalysts and cure cycles can also be 
evaluated. 


Silicone Insulation Tackles Many Jobs in Today’s Electrical 
Equipment, J.F.DEXTER. Power v 103 n 11 Nov 1959 p 66-7. 
Thermal endurance of silicones virtually removes limitation 
imposed by temperature in design of electrical equipment; 
silicones have constant electrical properties over wide tem- 
perature ranges and are moisture and chemical resistant; two 
basically different types are available; silicone resins in com- 
bination with fibrous glass, asbestos, or mica have replaced 
organic varnishes in AIEE Class B systems; silicone rubber 
developed specifically for dielectric uses. 


See also Electric Insulating Materials—Paper. 


ASTM Standards on Electrical Insulating Materials (with 
Related Information). Prepared by ASTM Committee D-9 on 
Electrical Insulating Materials. Am Soc Testing Matls, 
Philadelphia, Pa, Oct 1959 792 p, $8.75. Edition contains 108 
standards of which 346 are new, revised or have had their 
status changed since 1957; among topics covered are: insulat- 
ing shellac and varnish; ceramic products ; insulating papers; 
mica products ; magnet wire insulation; ete. : 
. See Electric Cables—Insulation; Electric Insulating Ma- 
terials—Testing, 


See also Aireraft—Electric Equipment; Dielectries— 
Measurements; Electric Insulating Materials—Plastics; Elec- 


tric Insulators—Testing; Electric Measurements; Electric 
Transformers—Insulation. 


Accelerated Voltage-Endurance Tests, R.G.RHUDY, H.E 
MAZANEK, AIEE—Trans v 79 Pt 3 (Power Apparatus & 
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Systems) n 49 Aug 1960 p 576-9 (discussion) 579-80. It -is 
shown, for three organic insulation systems that life is inversely 
proportional to frequency; thus service life expectancy of 
insulation for power equipment, particularly rotating machines, 
can be determined much more quickly and economically by HF 
testing, e.g. at 300 cps, than by usual 60-cycle test alone. Pa- 
per 58-1391. 


Are and Track Resistance Tests, J;CHOTTINER. Insulation 
(Libertyville, Ill) v 6 n 5 May 1960 p 19-23. Tracking and 
arcing failures; ASTM arc resistance test results; dust and 
fog tests; high power are resistance test; electrolyte drop 
tests; dry tracking test method. 

ASTM Standards on Electrical Insulating Liquids and Gases 
(with Related Information). Prepared by ASTM Committee 
D-27 on Electrical Insulating Liquids and Gases. Am Soc 
Testing Matls, Philadelphia, Pa, Dec 1959 336 p $4.25. 48 stand- 
ards include: tests for cloud and pour points, for interfacial 
tension of oil against water, for corrosive sulphur in electrical 
insulating oils, for scavenger content in askarels, and recom- 
mended practice for safe use of oxygen, combustion bombs. 


Beruecksichtigung der Impedanz des Messbelages bei Verlust- 
faktormessungen, F.DEUTSCH. Assn Suisse des Electriciens— 
Bul v 50 n 25 Dee 5 1959 p 1226-31. Consideration of armature 
impedance during loss factor measurement; expressions relat- 
ing to measurement of dielectric losses of insulating material 
as function of voltage and temperature. 


Corona Resistance of Insulating Materials. Inst Elec 
Engrs Japan—J v 80 n 858 Mar 1960 p 355-84. Outline of 
Corona-Endurance of Insulating Materials, Y.TORIYAMA, 
355-6; Theory of Corona Discharge in Insulation, K.HORII, 
357-60 ; Methods for Corona Measurement of Surface and Void 
Discharges, C.UENOSONO, 361-7; Void Detector for High 
Voltage Cable, H HASHIMOTO, 368-71; Study on Corona Resist- 
ance of Mica, J-HARA, 372-5; Corona Resistance Tests of In- 
sulating Materials, SHYAKUTAKE, 376-84. (In Japanese with 
English summaries). 


Corona Resistivity Test of Insulation Materials by High Fre- 
quency Voltage, K.HORII. Inst Elec Engrs Japan—J v 80 n 
856 Jan 1960 p 59-64. Breakdown time measurements, using 
prolonged corona attack generated by application of constant 
voltage, and then accelerated by application of HF voltage; 
study involves variations of breakdown time with applied volt- 
age up to 6 kv, applied frequency 50 cps to 200 ke, thickness of 
sheet (0.03 to 0.5 mm), and temperature 30 to 120 C; break- 
down formulas for thick and thin sheets; corona formation 
mechanism. In Japanese with English abstract. 


Die getrennte Messung der Glimmentladungsverluste in 
einem inhomogenen Isolierstoff, J.P.GELEZ. ETZ (Ed A) v 81 
n 4 Feb 15 1960 p 129-32. Separate measurement of glow- 
discharge losses in inhomogeneous insulating material; circuit 
of Schering bridge with oscillograph and vibration generator 
to distinguish losses due to discharges, from inherent losses 
due to conduction; analysis of pulse voltage spectrum caused 
by discharges. 

Effect of Heat Ageing on Electrical and Mechanical Prop- 
erties of Varnished Terylene Fabric. Brit Elec & Allied In- 
dustries Research Assn—Tech Report n A/T153 1958 17 p, 
3 supp plates. Tests to determine whether high heat-resistance 
of Terylene fabric could be utilized with fabric coated with 
varnish; data on various properties of alkyd- and _ silicone- 
varnished Terylene fabrics immediately after preparation and 
after aging in air at 120 C, 155 C and 180 C for periods of 
7, 14 and 28 days; period of aging for tearing-strength test 
only was extended for periods of 112 and 166 days. 

Elektrische Untersuchungen an Isolierstoffen unter Verwen- 
dung eines F G-Messplatzes, H.W.LUECKING. F & G 
Rundschau n 44 July 1959 p 166-73. Electric investigations of 
insulating materials using test installation at Felten & Gil- 
laume Carlswerk, Cologne; facilities of testing loss factor 
dielectric constants and specific resistance of various solid and 
liquid cable insulating materials for large number of objects. 

Functional Life Tests of Apparatus as Compared with In- 
sulation Material Tests, M.L.MANNING. AIEE—Trans v 78 pt 
1 (Communication & Electronics) n 46 Jan 1960 p 1107-10 
(discussion) 1110-11. Outline, from viewpoint of educator, of 
new concept of functional testing; procedures used in insula- 
tion studies; important properties of insulation, and steps 
involved in classifying insulating materials or systems _by 
tests; possible effect of changes in test methods on insulation 
standards; costs of apparatus involved. Paper 59-1293. 


Glimmessungen am Hochspannungsdielektrikum, E.SCHUEH- 
LEIN. BETZ (Ed A) v 80 n 22 Nov 11 1959 p 777-83. Glow- 
discharge measurements on h-y dielectrics ; discussion of non- 
destructive test method, and how discharge voltage is obtained 
by means of coupling between HF measuring device and test- 
piece, via measuring resistance, looped in test circuit ; features 
of portable discharge detector. 19 refs. 

Grips for Tensile Tests on Very Extensible Tapes, A.G.DAY. 
Brit Elec & Allied Industries Research Assn—Tech Report n 
A/T155 1959 1 p, 2 supp plates. Testing of varnished fabrics 
cut on bias for use as electric insulation; extensions of 100% 
and reduction in width of nearly 50% were measured when 
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constant rate of extension of 2 in./min was used; new type of 
grip, which almost eliminates breaks at grip or in restricted 
regions. 

Measurement of Dielectric Properties of Electrical Insulat- 
ing Materials, B.I.VOROZHTSOV. Instruments & Experimen- 
tal Techniques (Translation of Pribory i Tekhnika Eksperi- 
menta) n 1 Jan-Feb 1959 p 115-18. Application of unbalanced 
differential circuit to measurement of permittivity and loss 
angle of electric insulating materials in region 20-200,000 eps. 


Polaryzacja warstwowa, M.PLUCINSKI. Rozprawy Elektro- 
techniczne v 5 n 2 1959 p 167-88. Interfacial polarization of 
insulating materials; model study of two-layer insulation, 
results of which are generalized to multi-layer systems; ap- 
plication of theory to non-destructive testing of transformer 
and h-v machine insulation. 


Recommended Method for Determining Comparative Track- 
ing Index of Solid Insulating Materials Under Moist Condi- 
tions. Int Electrotech Commission—Publ n 112 1959 13 p. 
Method for indicating relative behavior of solid electric in- 
sulating materials with regard to their susceptibility to surface 
tracking when exposed under electric stress, to water and 
other contaminants from surroundings; it is especially suit- 
able for synthetic resin moldings. 


Resistance of Sheet Insulation to Surface Discharges, J.H. 
MASON. Brit Elec & Allied Industries Research Assn—Tech 
Report n L/T379 1958 (received 1960) 15 p, 12 supp plates. 
Resistance of thin materials to breakdown by surface dis- 
charges at temperatures 20 to 140 ©; comparative merits of 
different test methods; reproducible grading of materials is 
possible if specimens of equal thickness are tested in con- 
trolled atmosphere, but many complex factors are involved, 
and it is held to be premature to recommend any method as 
standard test. 


Some Problems on Studies of Thermal Evaluation of Magnet 
Wire, K.MASE, M.KOGA. Wire & Wire Products v 35 n 9 
Sept 1960 p 1141, 1143-6, 1192. Various aspects in conducting 
life tests and some problems concerning combination of in- 
sulating materials discussed; construction of magnet wire; 
life test method and life expectancy; short cutting of life 
test; effect of varnish impregnation on life of enamelled wire; 
effect of ground and phase insulation. 


Study of Thermal Deterioration of Kraft Pulps Using Mass 
Spectrometer, T.HINO. Inst Elec Engrs Japan—J v 79 n 852 
Sept 1959 p 1208-13. Further development of method devised 
by author for testing thermal deterioration characteristics 
of insulating material in short time; example of application 
to Kraft pulps having different degree of beating or made 
from different wood; small quantity of gas generated by heat- 
ing is analyzed by mass spectrometer. (In Japanese with Eng- 
lish summary). 


Study of Thermal Deterioration of Kraft Pulps Using Mass 
Spectrometer, Y.SAITO, T.HINO. AIEE—Trans v 78 pt 1 
(Communication & Electronics) n 45 Nov 1959 p 602-6. Study 
of thermal deterioration of insulating materials with mass 
spectrometer, in order to ascertain merit of method, and to get 
actual data on Kraft pulps. Paper 59-116. 

Study of Thermal Deterioration of Magnet Wires Using 
Mass Spectrometer, T.HINO. Inst Elec Engrs Japan—J v 79 
n 851 Aug 1959 p 1022-9. Application of method previously 
developed by author to testing of thermal deterioration of 
polyvinyl and polyutherane materials. (In Japanes with Eng- 
lish abstract). 


Thermal Life of Varnished Glass Cloth, C.J.STRAKA, 
E.W.LINDSAY. AIEE—Trans v 79 pt 3 (Power Apparatus & 
Systems) n 47 Apr 1960 p 58-63 (discussion) 63-4, Comparative 
evaluation of suggested ASTM (American Institute for Testing 
Materials) and AIEE test methods; ASTM “Electric Break- 
down Test Procedure” is found to be better method, for it is 
more reproducible and gives history of life of varnish during 
thermal aging; thermal stability of modified phenolic varnishes 
as measured by ASTM breakdown procedure. Paper 60-87. 


Textiles. See Electric Insulating Materials—Testing. 


Varnish. See also Electric Cables—Insulation; Electric Insulat- 
ing Materials-—Standards; Electric Insulating Materials—Test- 
ing; Electric Motors—Insulation; Viscosimeters. 


Bonding Characteristics of Insulating Varnish and Wire 
Enamel Systems, D.L.MecCLENAHAN. Wire & Wire Products 
v 34 n 12 Dec 1959 p 1623-4, 1672-6. Application of Helical 
Coil Bonding Test and its advantages; this test has gained 
widest acceptance of all tests, and seems to represent more 
closely bonding of insulating varnish in electrical equipment. 


Indagine sulla correlazione di aleuni parametri sperimentali 
relativi alle vernici isolanti sintetiche, C.BENCO, F.VACCHI. 
Energia Elettrica v 36 n 12 Dec 1959 p 1122-33. Investigation 
of certain experimental correlative parameters concerning 
insulating synthetic varnishes; method of tests of samples 
and results of microscopic observation of layers of varnish; 
experimental determination of curves giving dielectric losses as 
function of voltage and temperature; determination of co- 
efficient of total thermal conductivity of windings. 
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Internal Drying Process of Impregnating Varnishes for 
Coils, H.KKOBAYASHI. Inst Elec Engrs Japan—J v 80 n 856 
Jan 1960 p 10-18. Rate of formation of acetone insoluble 
polymer in drying process of thick layers or thin films of oil- 
based coil varnishes, with special attention to change of gel 
structure in curing systems; significant decrease of cure speed 
observed in later stages of process, is caused by excess growth 
of gel structure on surface, In Japanese. 


ELECTRIC INSULATION. See Dielectrics; Electric Insulating 
Materials; Electric Insulators. 


ELECTRIC INSULATORS 


See also Ceramic Products—Manufacture ; Dielectrics ; Elec- 
tric Insulating Materials; Electric Lines—Protection; Electric 
Switchgear; Glazes—Coloring; Spark Plugs. 


Circuit for Measurement of Volume Resistance of Electrical 
Insulator, A.D.KUDAKOV. Measurement Techniques (Transla- 
tion of Izmeritel’naya Tekhnika) n 1 Jan 1959 p 49-51. Bridge 
circuit by means of which volume resistance can be measured 
with considerably less error, than by conventional method 
making use of parallel connected ammeters; when bridge is 
balanced by change of resistance, then for given power supply 
voltage of bridge, value of current measured determines volume 
resistance of insulator. 


Corettes: Models for Obtaining Electrical Data on Insula- 
tion for Bushings, R.D.ALVORD. AIEE—Trans v 78 pt 3 
(Power Apparatus & Systems) n 45 Dec 1959 p 1029-32; see 
also abstract in Engrs’ Digest vy 21 n 4 Apr 1960 p 104-5. Ad- 
vantages of using models of bushing cores for more compre- 
hensive evaluation of papers and equalizer schemes than would 
normally be possible if full size bushings were tested; choice 
of paper and equalizer scheme which gives best balance with 
regard to dielectric strength, power factor characteristics, and 
cost. Paper 59-666, 


Electric Stress Grading of Insulator Strings and Their 
Radio Influence Voltages, A.S.DENHOLM. AIEE—Trans v 79 
Pt 3 (Power Apparatus & Systems) n 48 June 1960 p 167-73 
(discussion) 173-4; see also abstract in Elec Eng v 79 n 8 Aug 
1960 p 646. Influence of such factors as diameter of tubing 
of which grading rings are made, distance between two rings, 
and their vertical position relative to insulator string on stress 
grading and RIV. Paper 60-90. 


Electromagnetic Properties of Insulators, V.AMBEGAOKAR, 
W.KOHN. Phys Rev v 117 n 2 Jan 15 1960 p 4238-31. Theoreti- 
cal discussion of response of perfect insulator to weak external 
electromagnetic fields of long wavelength from many-particle 
viewpoint; graphical analysis shows how response to these 
fields is completely described by single frequency-dependent 
dielectric constant. 

High-Voltage Insulators with MHelicoidal Sheds, L.GION, 
H.MEIER. Engineer v 210 n 5452 July 22 1960 p 161-2. New 
design is all-ceramic and consists of solid core surrounded by 
sheds in form of spiral ramp; unit insulators have been de- 
veloped for 15, 30 and 45 kv, and strings can be made up 
for higher service voltages; designs are available for high 
voltage lines and for outdoor electrical equipment; tables 
show comparison with cap-and-pin units. From paper before 
Int Conference on Large Elee Systems (C.I.G.R.E.). 

Lineinye podvesnye steklyannye izolyatory, N.A.LNIKOLAEV, 
T.D.ANDRYUKHINA, V.A.VESELYI, S.I.DYAKIVSKII. Elek- 
trichestvo v 80 n 2 Feb 1960 p 41-6. Glass line suspension 
insulators; design of two types of glass insulators with hourly 
electromechanical test load of 4.5 and 8.5 tons at 50 kv and 
50 eps in use on Soviet 35-220 kv lines, developed in order to 
save weight on long distance transmission; mechanical 
strength to glass, oxide content of which is given, is imparted 
by special toughening process whereby stresses in glass are 
uniformly distributed. 

Cleaning. See Electric Switchgear—Maintenance and Repair. 


Contamination. Bemerkungen zu einem Zeitlupenfilm ueber den 
Fremdschichtueberschlag, W.FRISCHMANN. Ilmenau, Hoch- 
schule fuer Elektrotechnik—Wissenschaftliche Zeit v 5 n 1 
1959 p 35-6. Slow motion photography of foreign layer spark- 
overs; dependence of sparkover-voltages on short-circuit cur- 
rent intensity; means for preventing such sparkovers. 


Research on Performance of High-Voltage Insulators in 
Polluted Atmospheres, J.S.FOREST, P.J.LAMBETH, D.F. 
OAKESHOTT. Instn Elec Engrs—Proe v 107 pt A (Power 
Eng) n 32 Apr 1960 p 172-87 (discussion) 187-96. Work car- 
ried out at Croydon Insulator Testing Station during last 15 
yr on performance of insulators in humid and polluted at- 
mospheres ; results obtained with various types of line and sub- 
station insulators for working voltages of up to 380 kv. 27 
refs. Paper 3014S. 

Glazes. See Electric Insulating Materials—Ceramic. 


Manufacture. Automatic Press, New Dryer Speed Production. 
Cer Age v 75 n 4 Apr 1960 p 40-2. Newly devised continuous 
system for hot pressing and conditioning suspension insulators 
and related shapes at Thomas Works, Delta Star Div, H.K. 
Porter Co, Lisbon, Ohio; automatic hydraulic presses are 
synchronized with 2-level combination dryer and conditioning 
oven; conveyor feeds and takes off from index table, and 
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feeds pressed ware and supporting mold to dryer and oven; 
within dryer, each conveyor system makes eight complete 
loops. 


Standards. Characteristics of Apparatus Insulators. Nat Elec 
Mfrs Assn—Publ n HV 1-1960 Apr 1960 8 p. Latest cantilever 
strength values for cap- and pin-type mixed apparatus in- 
sulators; post-type insulators. 


Testing. See also Ceramic Products—Testing ; Electric Insulat- 
ing Materials—Testing; Electric Insulators—Contamination. 


Comparison of European and American Wet Flashover Test 
Methods, B.E.KINGSBURY. AIEE—Trans v 79 Pt 3 (Power 
Apparatus & Systems) n 48 June 1960 p 271-4 (discussion) 
274-7. Measurement of combined effect of changing water re- 
sistivity and rate of precipitation on suspension, pin-type, and 
apparatus insulators to evaluate differences between these two 
standard test methods and proposals by IEC to establish one, 
international standard. Paper 60-93. 


Measuring Lightning Strength of High-Voltage Insulators, 
A.D.LANTZ, Jr. AIEE—Trans v 79 Pt 3 (Power Apparatus & 
Systems) n 48 June 1960 p 298-302 (discussion) 302-3. Test 
methods, using conventional circuitry and techniques to pro- 
vide precise indication of inherent dielectric strength average 
and dispersion under impulse conditions; use rate of 1000 kv/ 
usec, or even less, is regarded to be critical as insulator design 
requirement. Paper 60-191. 


Mechanische Festigkeit von Porzellankoerpern und _ ihre 
Abhaengigkeit von deren Abmessungen, H.BARTHELT, D. 
WEYL. Elektrotechnische Zeit (Ed A) v 80 n 14 July 11 1959 
p 445-9. Mechanical strength of porcelain bodies and its varia- 
tion with dimensions; tests on variation of tensile, bending 
and breaking strength of hard porcelain bodies with their 
diameter, length and profile; it was found that strength figures 
fell considerably less steeply with increasing diameter than 
was to be expected from data in literature; conclusions drawn 
as to breaking strength of porcelain insulators. 


NSP’s ‘Galloping Tester’? Proves Suspension Insulators Are 
Rugged, J.C.SLOTHOWER. Elec Light & Power v 38 n 12 
June 15 1960 p 107-8. Tests conducted by Northern States 
Power Co with specially designed machine to show that dupli- 
cation of insulator string action in uplift and vibration under 
laboratory conditions reveals no positive correlation between 
cotter-key pull-out force or ball-bolt diameter and tendency 
to come uncoupled. 


Protection of 11 kV and 33 V Line Insulators From Damage 
by Power Arcs, A.E.GUILE, S.F.MEHTA. Brit Elec & Allied 
Industries Research Assn—Tech Report n O/T23 1958 (re- 
ceived 1960) 12 p. Tests made on various types of pin, post 
and disk insulators for 11 kv and 33 kv systems and on 33 
kv bushings fitted with duplex gaps; information on condi- 
tion under which damage can occur and on ways in which 
protection can be given, which can be applied to larger insu- 
lators of similar types. 


Surge Flashover Voltages of Air-Gaps Associated with In- 
sulators and Bushings, G.W.BOWDLER, R.C.HUGHES. Instn 
Elec Engrs—Proe v 106 pt A (Power Eng) n 85 Oct 1960 p 
439-44, Results of tests for surge voltages of 1/50 uw waveshape 
on variety of insulators and air-gaps over 10 yr; data relating 
to suspension strings of cap-and-pin insulators, stacks of 
pedestal-type post insulators, bushings and gaps between rod 
electrodes ; based on Brit Elec & Applied Industries Research 
Assn Reports 5T/92 and 5T/105. Paper 3317S. 


Ueberschlagwechselspannung langer Isolatorenketten in 
Hochspannungslaboratorien und Freiluftversuchsfeldern, W. 
MOSCH. Elektrie v 14 n 3 Mar 1960 p 101-3. Flash-over alter- 
nating voltage on long insulator strings in h-v laboratories and 
open air test grounds; experiments to show that dry flash-over 
alternating voltages are about 10% higher in open air tests, in 
absence of rain, than in course of laboratory tests. 


Zerstoerungsfreie Pruefung von Hochspannungsisolatoren mit 
Ultraschall, H.WEISSMANTEL. Scientia Electrica v 5 n 3 
1959 p 113-20. Nondestructive testing of h-v insulators by 
ultrasonics; use of oblique incidence of ultrasonic beam into 
cones of porcelain rod-insulators, and its application to ex- 
amination of installed, hollow or fitted insulators; tests ex- 
ecuted by Rosenthal Insulators Co, West Germany. 


ELECTRIC INVERTERS. See Electric Converters; Electric 
Rectifiers. 


ELECTRIC IRONS. See Electric Appliances—Plastics. 
ELECTRIC LAMPS 


_ See also Electric Lighting; Electrical Engineering; Flood- 
lighting ; Illuminating Engineering; Industrial Lighting ; Pho- 
tography—Light Sources; Ships—Lighting; Street Lighting. 


Application of Phosphors in Lighting, A.H.MeKEAG. Tlum 
Eng Soe—Trans v 25 n 2 1960 p 41-52. Developments in light- 
ing phosphors, their applications to I-p mercury vapor dis- 
charge and color correction of h-p mereury vapor lamps; 
tabulation of more important phosphors used in lamps; phos- 
phors for other forms of lighting; possibility of exciting 
phosphors by electric field or other means holds out prospects 
of further developments. 
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ELECTRIC LAMPS—Continued 


Temperatures in Fittings for Incandescent Lamps, L.J.H. 
EXALTO. Philips Tech Rev v 21 n 10 Aug 80 1960 > 800-3, In 
testing of lighting fittings, heat sources are required that 
will simulate heating effect of incandescent lamps of type 
normally used in fittings; investigations of heating effect 
performed with lamps of different wattages have led to con- 
clusion that temperature rises are not entirely governed by 
wattage, or by temperature rise of cap of bare lamp freely 
suspended in air; coiled-coil filaments found to cause smaller 
temperature rise than single-coil filaments. 


_ Truth About Long-Life Lamps, B.C.COOPER. Elec Construc- 
tion & Maintenance v 59 n 2 Jan 1960 p 78-86. Analysis of 
performance and relative operating costs of “standard”’, ‘“ex- 
tended-service”, and ‘long-life’ incandescent lamps; data 
are derived from independent laboratory tests of samples of 
typical lamps, from typical suppliers. 

Are. See Electric Lamps—Metal Vapor. 


Ballasts. See Die Casting—Dies; Electric Lamps—Fluorescent ; 
Electric Lamps—Metal Vapor. 


Cold Cathode. See Electric Lamps—Fluorescent. 
Color Standards. See Colorimetry. 

Cooling. See Electric Lamps—Fluorescent. 
Dimming. See Electric Lighting—Studios. 


Discharge. See Electric Lamps—Fluorescent; Electric Lamps— 
Metal Vapor; Electric Lamps—Neon; Electric Lamps—Stand- 
ards; Spectrum Analysis—Light Sources. 


Electroluminescent. See Electric Lighting—Electroluminescent. 
Filaments. See also Electric Lamps—Manufacture. 


Applications of Quartz Lighting Lamp, C.J.ALLEN, R.L. 
PAUGH. Illum Eng v 54 n 12 Dee 1959 p 741-6 (discussion) 
746-8. Line of filament lamps in quartz tubular envelopes em- 
ploys ‘iodine cycle’ to eliminate tungsten darkening; charac- 
teristics that affect applications are: high wattage in small 
volume bulbs, good luminous efficacy with practically no reduc- 
tion in light output throughout life, operation on high-volt as 
well as on standard 120-v circuits, increased life without 
reduction in filament temperature and efficacy; limitations; 
requirements of lampholders, and reflectors. 


Ecuaciones caracteristicas de lamparas electricas, R.KO- 
VESLIGETHY. Revista Electrotecnica v 46 n 1 Jan 1960 p 
1-5. Characteristic equations of electric lamps; equations per- 
taining to overvoltage life testing of lamps with helical tung- 
sten filaments in argon-nitrogen medium; tabulated data on 
effect of various factors on luminous intensity and tempera- 
ture. 


Incandescent Lamp Design Life For Residential Lighting, 
W.M.POTTER, K.M.REID. Illum Eng v 54 n 12 Dec 1959 p 
751-7. Engineering factors involved in establishing lamp-design 
life of tungsten-filament lamps that gives lowest cost of light to 
average residential user; lamp bulbs investigated are A-line of 
general lighting lamps of 15 to 150 w inclusive, generally used 
in residential lighting; tables. 

Iodine Incandescent Lamp with Virtually 100 Per Cent 
Lumen Maintenance, E.G.ZUBLER, F.A.MOSBY. Illum Eng v 
54 n 12 Dec 1959 p 734-9 (discussion) 740. Theory and opera- 
tion of lamp which employs iodine in regenerative process in 
which evaporated tungsten (W) is redeposited on filament; 
minimum bulb wall temperature of 250 C required dictates 
use of either Pyrex, quartz or Vycor; examples of develop- 
mental lamps; operating characteristics and limitations; pos- 
sible applications to street lighting, floodlighting, etc. 


Fixtures. See Lighting Fixtures. 
Flashing. See Electric Signal Systems. 


Fluorescent. See also Aircraft—Lighting; Electric Lighting; 
Industrial Lighting; Street Lighting—Fluorescent. 


Application of Power Transistors to Operation of Gas-Dis- 
charge Lamps from D.C. Supplies, I.F.DAVIES, D.DUN- 
THORNE. Instn Elec Engrs—Proc v 107 pt A (Power Eng) 
n 33 June 1960 p 273-81 (discussion) 281-3; see also ab- 
stract in Engineer v 209 n 5426 Jan 22 1960 p 137-8. Opera- 
tion of fluorescent tubes on HF (up to 20 ke/s) supplies; 
characteristics of sine-wave and square-wave transistor in- 
verters are discussed, and preference is expressed for sine- 
wave supplies for lamp operation; design details and com- 
ponent characteristics and various types of circuit for sine- 
wave lamp inverters. 62 refs. Paper 3192U. 


Design Factors of Extra-High-Output Fluorescent Circular 
Cross-Section Lamps, C.J.BERNIER. Illum Eng v 55 n 
May 1960 p 282-5 (discussion) 285-6. 25-w/ft T12 lamp repre- 
sents first step in direction of loadings so high that use of 
neon and helium as principal fill gas will increase consider- 
ably ; selection of proper gas mixture and factors in designing 
lamp for heavy loadings, rated life and lumen maintenance; 
very high brightness fluorescent lamps of small diameter made 
possible design of luminaires which produce controlled dis- 
tribution of light. 

Evaluation of Methods for Localized Cooling of Fluorescent 
Lamps in Outdoor Luminaires, M.E.KECK. Illum Eng v 55 n 2 
Feb 1960 p 102-6 (discussion) 106-8. Paper 1s concerned with 
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external factor affecting light output and luminous efficacy 
of fluorescent lamp, namely, ambient temperature and its ef- 
fect on light output and power consumption; lamp operation 
under varying ambient temperature conditions; advantages of 
general air circulation as method of improving performance; 
air cooling vs conduction and refrigeration; performance re- 
sults with various localized cooling means. 


External Control of Mercury Pressure of Fluorescent Lamps 
and Its Application to Luminaires, P.J.UNDERWOOD, C.E. 
BECK. Illum Eng v 55 n 1 Jan 1960 p 47-52 (discussion) 52-5. 
Results of investigation made to obtain mercury pressure con- 
trol from application of external cooling devices as means 
of obtaining gains in light output for fluorescent lamps 
operated in higher ambient temperatures; conditions of opera- 
tion and installation as well as luminaire design must be 
taken into account in applying them. 


Fluorescent “‘Whites”’, R.L.ZAHOUR. Elec Construction & 
Maintenance v 59 n 2 Feb 1960 p 97-9. Recommendations for 
selection of appropriate “color” of fluorescent lamps for 
variety of lighting applications. 

Improvements in Fluorescent Lamp Efficiency from Particle 
Size Control of Phosphors, K.H.BUTLER, H.H.HOMER. II- 
lum Eng v 55 n 7 July 1960 p 396-403 (discussion) 403-4. 
Theory relating efficiency to optical properties of phosphor 
coating shows that controlling factor is reflection of ultra- 
violet energy from phosphor back into are stream; amount of 
reflection is dependent on phosphor particle size and deter- 
mined by scattering constant, 8B, whose value is derived from 
particle size distribution of phosphor; prediction of perform- 
ance based on these values were substantiated by tests. 


Measuring F-Lamp Characteristics for Outdoor Environ- 
ment, P.R.HERRICK, R.E.WENNER. Illum Eng v 54 n ll 
Nov 1959 p 686-91 (discussion) 691-4. Details of environ- 
mental test chamber constructed to study effect of tempera- 
ture and wind on performance of fluorescent lamp luminaire to 
predict illumination under outdoor conditions; proper evalu- 
ation of test results is outlined by reference to Weather Bu- 
reau data; step by step procedure, not requiring environmental 
chamber, is presented for estimating performance over range 
of outdoor conditions. 


More Light with Less Heat, E.F.SIEGEL. Consulting Engr 
(St.Joseph,Mich) v 13 n 5 Nov 1959 p 114-18. Effect of in- 
creased lighting intensity on installation and operating costs 
of air conditioning; typical office used as example; possible 
methods for cost reductions by using h-f power supplies; by 
isolating ballasts outside of air conditioned space and pro- 
viding ventilation; by ventilating plenum space over fixtures 
which would remove from 50 to 60% of heat; by means of 
water circulating system and cooling tower removing 70% of 
heat; in winter, heat from lights would help supply heat. 


New Parameters for High Frequency Lighting Systems, J.H. 
CAMPBELL. Illum Eng v 55 n 5 May 1960 p 247-54 (discus- 
sion) 254-6. Feasibility of generating higher frequencies made 
possible new development of lamps and systems; lamp charac- 
teristics at HF; in tests described, all lamps were pho- 
tometered for lumen output at 40 lamp-w; determination of 
end losses; bulb diameter; electrical characteristics ; frequency 
and voltage distribution; use of semiconductors provides con- 
siderably greater overall efficiency in range of 1000 to 10,000 
cycles. 


Significant Advantages in Design of Non-Circular Cross-Sec- 
tion Fluorescent Lamps, J.O.AICHER, E.LEMMERS. Illum 
Eng v 55 n 1 Jan 1960 p 39-43 (discussion) 438-4. T17 lamp of 
modified design operates on present 1500 ma ballasts and, 
properly oriented, produces 15% increase in light output and 
8% increase in efficacy as compared with original lamp; this 
is achieved by means of new bulb geometry factors affecting 
wattage; methods of controlling mercury vapor pressure; 
summary of design parameters; effect of temperature on per- 
formance; evaluation of performance; lamps and ratings. 


Slow Decay Rates of Phosphors In Fluorescent Lamps, C.W. 
JEROME. Iilum Eng vy 54 n 12 Dee 1959 p 769-73 (discussion) 
773. Study showed that there is very fast decay which reaches 
completion in few u-see followed by slow decay; fast decay is 
due to blue color component of phospors and “‘per cent flicker” 
of fluorescent lamps can be used to determine relative amount 
of this component; slow decay is due to use of manganese 
as activator; rate of decay of manganese activated phosphors 
is modified over considerable range by crystal matrix making 
up phosphor. 


Transistor Inverters for Operating Fluorescent Lamps from 
d.c. Supplies, D.DUNTHORNE, G.L.MAUDSLEY. G.E.C. Jour- 
nal v 27 n 4 Autumn 1960 p 186-92. Development of in- 
verters using power transistors has eliminated all moving 
components in conversion of d-c to a-c and can be designed 
to operate fluorescent lamp load from d-e voltages up to sev- 
eral hundred volts; choice of circuits and design considera- 
tions for tuned inverters for various applications such as 
aircraft lighting, railroad and street lighting. 

Voltage Temperature Life Testing of Fluorescent Ballast 
Insulation Systems, C.A.HOWLETT. AIEFE—Trans v_79 pt 2 
(Applications & Industry) n 47 Mar 1960 p 37-40. Test pro- 
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gram by General Electric Co leading to design improvements 
including changes in wire enamel and ground insulation ; 
evaluation of data may also be applicable to other dry types 
of transformers. Paper 60-24. 


Helium. See Electric Lamps—Fluorescent. 
Infrared. See Infrared Heating. 
Manufacture. See also Materials Handling—Electric Manufac- 


turing Plants. 


Automatie Control of Filament-Coiling Machine with Aid 
of Preset Counters, F.EINRAMHOF, P.HAVAS. Philips Tech 
Rey v 21 n 10 Aug 30 1960 p 309-15. Electronic circuit em- 
ploying cold cathode tubes, for control of coiling machine in 
manufacture of incandescent lamp filaments, enables more 
flexible production operation than possible with conventionally 
used cam mechanism, when it is necessary to switch to dif- 
ferent filament types; control is operated by voltage pulses 
derived from periodic interruption of light beam by perforated 
disk fitted to motor spindle; performance and application de- 
scribed. 


Mechanising Discharge Lamp Production. Mass Production 
v 36 n 7 July 1960 p 65-71. There are four development labora- 
tories established by Osram Div of GEC, dedicated to basic 
research on discharge lamps, incandescent lamps, mechanical 
engineering and metals development; contributions made by 
laboratory in fluorescent tube manufacture, such as sodium 
lamps and development of high wattage models; special tech- 
niques and equipment, rotary pump used in making of mercury 
lamps; manufacture of highly specialized light sources for 
spectroscopic work; etc. 


Mercury Vapor. See Electric Lamps—Metal Vapor. 


Metal Vapor. See also Electric Lamps—Manufacture; Electric 
Lamps—Standards; Spectrum Analysis—Light Sources. 


Constant-Wattage Ballast for Two or More Mercury Lamps, 
V.W.OLSON. Illum Eng v 55 n 2 Feb 1960 p 79-82 (discus- 
sion) 82-5. Circuitry used in development of 2-lamp constant 
wattage ballast and operating characteristics of multi-lamp 
ballast of high reactance type, having isolated 115-v 60-cycle 
primary and secondary; results of tests; regulation curve of 
2-lamp lag-lag ballast with primary taps, compared to 2-lamp 
constant-wattage ballast without taps. 


Decade of Progress in Mercury Lighting, G.A-.FREEMAN. 
Westinghouse Engr v 20 n 5 July 1960 p 116-20. Improvements 
in mercury vapor lamps, rated life of which has gone from 
4000 to 12,000 hr in 10 yr; seals for fused quartz and improved 
process for making fused quartz tubing; new electrode design ; 
improved materials for outer bulb assembly, color rendition ; 
use of phosphor for increased lumens; short-are lamps. 


Design Requirements for High Lumen Maintenance and 
Easy Starting of Mercury Lamps, E.C.MARTT, K.GOTT- 
SCHALK, A.C.GREEN. Illum Eng v 55 n 5 May 1960 p 260-5 
(discussion) 265-8. Construction of oxide-type electrode devel- 
oped by Osram Co, Berlin, Germany; new design markedly 
decreases end blackening throughout lamp life, increasing 
mean lumens by 28% over 9000-hr period; electrode which 
uses barium and calcium allows reduced starting voltage at 
low temperatures; parameters of both lumen maintenance and 
low temperature starting voltage for various argon filling 
pressures. 

High Output 200-Watt Linear Sodium Lamp Introduced. Sur- 
veyor v 118 n 3507 Aug 22 1959 p 665-6. New 3 ft linear 
sodium lamp is claimed to be most efficient in world, achiev- 
ing output of 100 lumens/w, 25% more than any other prac- 
tical light source; high output makes it possible to go to 
greater mounting heights of 35 ft; life of lamp is given as 
4000 hr; requirements for control gear are choke transformer, 
thermal relay, and necessary power factor rectification capaci- 
tor. 


Improved Mercury Lamp Transformer for Maximum Regula- 
tor Loading on Series Circuits, M.-E.ROBERTSON. Illum Eng 
v 55 n 2 Feb 1960 p 87-92 (discussion) 92-8. Paper shows that 
lower cost series mercury installations are practical as result 
of heavier constant current regulator loadings, made possible 
through new insulating transformer designs; operation of 
series circuit; advantages of using insulating transformers ; 
cascade starting principle; problem of loading constant current 
regulator with mereury lamp load; minimum and optimum 
gap design. 

Mercury Lamp with Internal Cutout for Trouble-Free 
Straight Series Circuits, W.C.MATZ. Tllum Eng v 55 n 3 Mar 
1960 p 187-9. Development of new 400-w mercury lamp, HIBA, 
designed to improve ballastless systems for straight series street 
lighting use; significant feature is addition of simple internal 
cutout inside lamp base which has high breakdown voltage 
and will withstand severe line transients. 


New Designs for Mercury Lamps Increase Their Usefulness, 
W.S.TILL, M.C.UNGLERT. Illum Eng vy 55 n 5 May 1960 p 
269-78 (discussion) 278-81. New electrode with new type of 
oxide emission material, developed by Osram & Co, Berlin, 
Germany, brings about improved lumen maintenance and 
easier cold-weather starting; cost studies show that design 
saves 18% in annual cost of light for typical installations ; 


ELECTRIC LAMPS—Continued 


increased application probabilities ; 
mercury lamps. 

Tensile and Thermal Stresses in Envelope of High Bright- 
ness High Pressure Discharge Lamps, W.E.THOURET. lum 
Eng v 55 n 5 May 1960 p 295-305 (discussion) 305-6. Use of 
h-p xenon or mercury discharge lamps in searchlights, movie 
projectors and other special purposes; computation of tensile 
and thermal stresses in quartz envelopes of lamps and applica- 
tion of results to lamp design is shown in practical examples ; 
how to estimate feasibility of new designs; tables. 46 refs. 


Miniature. Eine Mikro-Gluehlampe, W.HENNIG. Elektronische 
Rundschau v 14 n 3 Mar 1960 p 97. Microminiature indicator 
lamp; laboratory sample of cylindrical lamp 2.5 mm high and 
0.6 mm in diam, weight 5 mg; tungsten filament, only 6.25 wm 
in diam, consumes 30 m amp at rated voltage 1.5 v. 


Neon. See also Electric Lamps—Fluorescent. 


Negative Sections of Moving Striations, J.R.M.COULTER. J 
Electronics & Control v 9 n 1 July 1960 p 41-61. Experimental 
investigation of moving striations in neon discharges at 
pressures from 2-50 mm Hg carried out by rotating mirror 
photography; photoelectric measurements; mechanism of ap- 
pearance of discharge, with particular emphasis to negative 
end of column, where increase in striation frequency usually 
oecurs at distance from anode determined by current and 
pressure. 


Stray Capacitances in Neon Installations, J.J.WILTING. 
Philips Tech Rev v 21 n 7 1959/60 p 207-17. High voltage 
required for periodic reignition of neon tubes, would require 
expensive power transformers if transients, consisting of 
damped oscillation of high frequency, partly determined by 
stray capacitances, which are produced after current periodi- 
cally reaches zero, were not utilized; after reignition, stray 
capacitances discharge through tube, and create current surges ; 
how transients may be used, and current surges limited. 


Power Supply. See Electric Converters. 


Standards. Report of Joint Committee of Edison Electric In- 
stitute and National Electrical Manufacturers Association on 
Standardization of Street Lighting Equipment. EEI-NEMA 
—Publ (EEI n VDJ-133, NEMA n SH 38-1960) July 1960 2 p. 
Standards cover two voltage classifications for luminaries and 
general methods of dielectric testing for these two voltage 
classifications ; standards apply to electrical insulation between 
ungrounded current carrying members and noncurrent carry- 
ing members which may be grounded by design or accident. 


Schedule for Electric Discharge Lamps for General Pur- 
poses. Brit Standards Instn—Brit Standard n 1270 1960 19 p. 
Schedule, in form of tables, gives dimensions, nominal light 
output, life and other relevant information for types of dis- 
eharge lamps in general use; 13 classes of mercury lamps, 
including four suitable for switch start circuits and different 
types of switchless start circuits, and two classes of sodium 
lamps are covered. 

ELECTRIC LIGHTING 


See also Aircraft—Lighting; Airports—Lighting; Electric 
Lamps; Electrical Engineering; Floodlighting; Illuminating 
Engineering; Industrial Lighting; Lighting Fixtures; Motor 
Buses—Lighting ; Ships—Lighting; Street Lighting. 

Chaos Above Quiet Ceiling, C.J.DANOWITZ, L.G.PARKS. 
Consulting Engr (St. Joseph,Mich) v 15 n 4 Oct 1960 p 98-103. 
Functional aspects of ceiling fall into five categories: ceilings 
of acoustical tile, metal pans, or blankets, plaster ceilings 
applied over metal lath, perforated and electric ceilings of 
luminous or louvered types serving as lighting source; of all 
facilities installed in ceiling cavity, those creating greatest 
problems are air conditioning and lighting; lighting and air 
conditioning requirements; lighting trends; removing light 
source heat; ceiling appearance; examples. 

Integrated Lighting—Air Conditioning Systems. Illum Eng 
v 54 n 11 Nov 1959 p 711-12. Discussion of paper by W.S. 
FISHER and J.E.FLYNN, indexed in Engineering Index 
1959 p 381 from Oct 1959 issue. 


Inter-reflection and Flux Distribution in Lighted Interiors, 
J.A.LYNES. Ilum Eng Soe—Monograph n 1 Jan 1959 11 p. 
Method for calculating distribution of light due to multiple 
reflections inside room; examples, illustrating technique, 
show effect of varying reflection factor of individual walls 
separately; nonuniform wall luminance; specular or glossy 
wall; and vertical obstruction within room; method of predict- 
ing changes in surface colors due to interreflections. 


Lighting and Architecture, J.M.WALDRAM. Instn Blec 
Engrs—J v 6 n 62 Feb 1960 p 90-5. Developments in relation 
of artificial lighting to architecture; decorative lighting equip- 
ment which forms part of furniture of room, with little 
change from equipment designed for flame sources; lighting 
equipment integrated with architectural features, including 
false ceilings and indirect lighting; ‘design of visual field’, in 
which lighting installation is so planned as to produce de- 
signed appearance of whole interior. 


Lighting in Corrosive, Flammable and Explosive Situations. 
Illum Eng Soe—Tech Report n 1 Nov 1958 18 p. Report on in- 


other improvements in 
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stallation of lighting equipment is based on summary of Brit- 
ish practice prepared by National Illumination Committee of 
Great Britain for presentation to International Commission on 
Illumination in 1955, and brought up to date by panel of 
Technical Committee; nature and type of hazards, protective 
measures such as choice of position and lighting fittings, wir- 
ing systems, etc; practical examples of protection. 34 refs. 


Rebirth of Ballroom. Illum Eng y 54 n 11 Nov 1959 p 671-3. 
Remodelling of Cincinnati Music Hall Ballroom and details 
of lighting installation, designed to provide flexibility for 
area serving varied functions as product exhibition, fashion 
show and ball; outstanding features of systems are two rows 
of “‘Cymbal’’ fixtures; these are perforated brass units with 
100-w uplights, 150-w downlights and polished brass reflectors, 
similar in design to musical instrument from which unit takes 
its name. 


Bank Buildings. Combined Light and Air Solution at Harris 
Trust, W.C.JOHNSON, B.S.BENSON, Jr, R.S.GEOCARIS. 
Illum Eng v 55 n 6 June 1960 p 351-4. Studies indicated that 
most desirable solution for 23-story bank building in Chicago 
called for lighting and air conditioning, combined in one unit 
designed for 5-ft module; combination of services by means 
of recessed troffer as both light and low velocity air diffuser, 
integrated requirements of both electrical and mechanical de- 
vices; light and power distribution is designed with 480-v 
3-phase primary with 120/208-v transformation on each floor 
for lighting. 

Crocker-Anglo National Bank. Illum Eng y 54 n 11 Nov 
1959 p 665-7. Remodeling of lighting installation in office, 
administrative and working areas at bank in San Francisco, 
Calif; design of lighting, retaining architectural integrity of 
building built in 1906, combines all three major light sources: 
mercury, fluorescent, incandescent. 


Dual-Purpose Design, lum Eng vy 55 n 7 July 1960 p 
3868-9. How problem in design of lighting for remodeled sec- 
tion, at First National Bank of Florence, Ala, was solved by 
selecting esthetically compatible system to predetermined 
structural limitations; features of new bank areas and old 
building; details of lighting systems. 


Emphasis on Esthetics. lum Eng y 55 n 1 Jan 1960 p 7-9. 
First four floors and basement level of 28-story building are 
occupied by First National Bank of Denver; main banking 
quarters consist of 2-story area, central lobby and perimeter 
area, housing teller stations and officers’ platform on main 
floor; details of various lighting installations. 


Bowling Alleys. Lighting Bowling Alley. Illum Eng v 55 n 9 


Sept 1960 p 515-16. Constructional details of 4-lane alley used 
by Volunteer Fire Dept, Spring City, Pa; lanes are illumi- 
nated to level of 125 ft-c my three rows of fluorescent lumi- 
naries concealed in saw-tooth-type ceiling construction; each 
row consists of two units, each equipped with four 96-in. 
lamps and one unit equipped with four 48-in. lamps; alley 
approach, scorers’ and participants’ sections are illuminated 
to average of 25 ft-c by four 24-in. square recessed louvered 
units, equipped with 300-w incandescent lamps; lighting data 
sheet. 


Brokerage Houses. Stocks are Looking Brighter. Illum Eng v 55 


n 7 July 1960 p 365. On stock board at Courts and Co, Atlanta, 
Ga, brokerage house, 3-lamp troffers of old lighting system 
were replaced by three rows of 2-lamp 1500-ma_ fixtures 
mounted above %-in. baked white honeycomb ceiling; foot- 
candle readings range from max 320 ft-c at top to 150 at 
bottom, with greatest part of board reading in 150- to 175-ft-c 
range. 


Churches. Relighting of Gloucester Cathedral, D.PHILLIPS. 


G.E.C. Journal v 26 n 4 Autumn 1959 p 143-52, New ‘Designed 
Appearance’ system of lighting now installed in Gloucester 
Cathedral specially planned to provide atmosphere helpful to 
worship, and to present architecture of building in way which 
its eleventh and twelfth century builders would have wished ; 
photographs illustrate efficacy of installed lighting system. 


Color. See Colorimetry; Electre Lamps—Fluorescent; Electric 


Lighting—Electroluminescent. 


Control. See also Electric Lighting—Hospitals ; Electric Light- 


ing—Studios; Electric Lighting—Tunnels; Electric Rectifiers 
—Mercury Arc. 

Photoelectric Control Using Cold Cathode Amplifiers, P. 
BERGWEGER. Electronics v 33 n 27 July 1 1960 p 46-7. Two 
basic automatic light control circuits are described; one cir- 
cuit employs high-vacuum photocell and d-c cold-cathode-tube 
amplifier to provide high degree of accuracy and stability, 
whereas second uses photoconductive cell and a-c cold-cathode- 
tube amplifier where switching requirements are less stringent. 


Drafting Rooms. See Electric Lighting—Office Buildings. 
Electroluminescent. See also Automobiles—Lighting; Lumi- 


nescence and Luminescent Materials. 

Microscopie Observations on Electroluminescent Phosphors, 
A.KREMHELLER. Electrochem Soe—J v 107 n 1 Jan 1960 p 
8-12. Examples show that improved electroluminescent lamps 
can be attained by microscopic study of single phosphor par- 
ticles; EL phosphors have been studied in liquid, plastic, and 
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glass dielectric cells; most brightness measurements are con- 
ducted with adjustable-gap sandwich cell using castor oil as 
liquid dielectric; relation exists between opacity and light 
emission from single particles. 


Phosphors for Electroluminescent Lamps, L.W.STROCK. 
Iilum Eng v 55 n 1 Jan 1960 p 24-9 (discussicn) 29-31. Essen- 
tial difference between ordinary photoluminescent and elec- 
troluminescent phosphors and complicated role of crystal struc- 
ture on electroluminescence is pointed out; structural dis- 
orders which affect certain properties of ZnS crystals; two- 
atom layer displacements as mixed structure and birefringence 
disorders ; one-atom layer displacements on birefringence band- 
ing and electroluminescence disorders. 


Problems and Progress in Electroluminescent Lamps, H.F. 
IVEY. Tlum Eng v 55 n 1 Jan 1960 p 13-20 (discussion) 20-3. 
Review of various types of lamp construction; factors affect- 
ing maintenance of output during life, effects of particle 
size of phosphor used, effects of resistance of electrodes, and 
optical problem involving small illuminated area. 


Fixtures. See Lighting Fixtures. 
Fluorescent. See Electric Lamps—Fluorescent. 


Glare. Note on Calculations of Disability Glare, Veiling and 
Contrast, J.M.WALDRAM. Illum Eng Soc—Trans v 25 n 3 
1960 p 131-4. Effects of disability glare and veiling are 
shown in new method of plotting object and background 
luminance, suited to their graphical calculation; conspicuous- 
ness of objects not near threshold can be estimated by dif- 
ferences in apparent brightness which they present under 
conditions considered. 


Note on Use of Indices of Glare Discomfort for Code of 
Lighting, R.G.HOPKINSON. Illum Eng Soec—Trans v 25 n 
3 1960 p 135-8. It is suggested that better method of con- 
trolling glare than that used in present codes of lighting 
practice is to limit permissible level of glare directly, in term 
of levels of Glare Index, based on recent researches ; provided 
value of Glare Index appropriate to environment is not ex- 
ceeded, no limit is put on luminance of sources used, and 
greater freedom in lighting design permitted. 


Study of Glare From Very Large Sources, R.G.HOPKINSON, 
R.C.BRADLEY. Illum Eng v 55 n 5 May 1960 p 288-94. Study 
at Cornell Univ concerned with difficulties which would arise 
when classical concepts were applied to problems of visual 
comfort when very large sources provide illumination of 
visual fields; results suggest that luminous ceiling whose 
brightness exceeds about 150 ft-L may cause visual discom- 
fort. 


Gymnasiums. Lighting Gymnasium. Illum Eng v 55 n 6 June 
1960 p 349-50. Installation at Carl Sandburg Junior High 
School, Levittown, Pa, providing lighting for basketball, for 
players and spectators, exercising and recreation, consists of 
28 luminaires with prismatic glass reflectors and spun-on 
aluminum covers; each unit has provisions for 9% upward 
component of light and is equipped with 400-w improved-color 
mercury lamp; they are installed above ceiling in Plexiglas 
domes projecting above roof line on 12- by 16-ft 9-in. spac- 
ing; lighting data sheet. 


Outdoor Floodlights Solve Navy Field House Lighting, D.R. 
BROWN. Elec Construction & Maintenance v 59 n 4 Apr 1960 
p 106-7, 294. Lighting system of new Field House at US 
Naval Academy, Annapolis, Md, providing average lighting 
level of 30 ft-c throughout, and up to 50 ft-c for basketball 
court area near one end of building; incandescent lamps in 
outdoor-type floodlights are used. 


Heat Removal. See Air Conditioning—Load. 


Heat Utilization. Heating With Light, J.B-,BROWDER. Illum 
Eng v 55 n 6 June 1960 p 360-1. Details of installation of Geor- 
gia Power Co Building, Atlanta, designed for current lighting 
levels (from 30 to 200 fc) and planned for lighting system to 
be building’s heat source with design temperature of 10 above 
0 F; dual duct or “hot and cold’? deck system involves use of 
mixing boxes fed by hot and cold air ducts controlled by zone 
thermostats. 


Hospitals. Lighting Aids for Brain Surgery. Engineer v 209 n 
5445 June 3 1960 p 942. Magnetic switch controller supplied 
by General Electric Co for lighting in two new operating 
theaters at Western General Hospital, Edinburgh, instantly 
selects patterns of light by activating groups of switches ar- 
ranged in layout corresponding with that of lights themselves ; 
lamps and switches are outside theaters, precluding risk of 
anaesthetic explosion; there are 68 operating projectors and 
18 lights for general illumination; theaters have completely 
smooth, anti-dust interiors with aluminum domed ceilings. 


Lighting Hospital Laboratory. Illum Eng v 55 n 10 Oct 
1960 p 569. Installation at Fairmount Hospital, Jersey City, 
NJ, providing lighting to perform and record laboratory anal- 
yses and tests; general lighting is provided by 23 suspension 
mounted luminaires, each equipped with dished plastic diffuser 
and two 40-w fluorescent lamps; localized bench lighting is 
provided by luminaires, each equipped with plastic diffusers 
and one 40-w fluorescent lamp; lighting data sheet. 
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Hotels. Three-Purposes Lighting Design for Hotel Roof Garden, 
C.E.STRAHAN, Jr. Illum Eng v 54 n Dee 1959 p 749-50. Re- 
modeling of Heidelberg Hotel Roof, Jackson, Miss, to be used 
for luncheons, convention meetings, social events and night 
club dining area, called for flexibile lighting installation to 
reflect mood of room; incandescent lamps are basic lighting 
source; schematic layout of lighting fixtures used. 


Toronto’s Royal York Hotel. lum Eng v 55 n 11 Nov 1959 
p 676-9. Details of installation in Canadian Room, striking 
feature of which is ceiling; ceiling level comprises angled 
surfaces of triangular and diamond shaped honeycombed 
panels; total of 1740 40-w fluorescent lamps with dimming 
ballasts are positioned behind these panels; details of lighting 
in Ontario Room which is essentially dining room; suspended 
ceiling includes four domes edge-lighted with cold cathode 
tubing; from center of each is suspended decorative lighting 
fixture using incandescent lamps for decorative purposes only. 


Industrial. See Industrial Lighting. 


Libraries. Lighting Library. [lum Eng v 55 n 9 Sept 1960 p 
470. Installation at Free Public Library, Jersey City, NJ, con- 
sists of 52 fluorescent troffer units, each equipped with plastic 
lens bottom and four 40-w lamps, providing illumination level 
of 95 ft-c at table height; vertical illumination at wall book: 
shelves varies from 50 ft-c 6 ft above floor to 25 ft-c at bot- 
tom shelf; lighting data sheet. 


Measurement. See Photometers. 


Museums. Abby Aldrich Rockefeller Folk Art Collection, L.S. 
HARRISON. Illum Eng v 55 n 2 Feb 1960 p 64-70. Concept 
applied to maintain early 19th century atmosphere for collec- 
tion housed in 10-gallery museum building in Williamsburg, 
Va, involved adoption of lighting quality biased toward spec- 
tral values of tallow candles and whale oil lamps; general and 
special gallery treatment; method used to provide luminuous 
ceiling in Carolina Room and other details; schematics and 
photographs. 

Museum Lighting, A.A.BINDER. Illum Eng v 55 n 2 Feb 
1960 p 58-64. Concept applied in designing lighting installa- 
tion for Guggenheim Museum, New York, NY; vast center 
glass dome and spiralling skylights bring in natural illumina- 
tion in manner and direction not usual to interiors; tests con- 
ducted to reach color rendition which would achieve effect of 
natural light on paintings; special luminaire developed; sky- 
lighted and enclosed galleries. 


Office Buildings. ‘First Class’’ Perimeter Lighting, J.F.FINN. 
lilum Eng v 55 n 6 June 1960 p 357-9. Today’s trend in office 
planning provides privacy through use of portable 5-ft 6-in. 
high partitions; planned perimeter lighting should be designed 
to use space adjacent to wall areas for any furniture ar- 
rangement; solution to inadequacy at perimeter locations is 
to increase loading of lamps or increase number of lamps in 
conventional luminaires or modules is wall-to-wall or float- 
ing ceilings which parallel perimeter side walls; examples. 

Lighting General Office. lum Eng v 54 n 11 Nov 1959 
p 7138-14. Installation at British Columbia Electric Co, build- 
ing, Vancouver, BC, comprises special luminous ceiling 
designed to cover effectively beams, pipes and air conditioning 
ducts; ceiling consists of single lamp channels mounted on 
concrete ceiling and vinyl plastic reflecting and diffusing ele- 
ments suspended 16 in. below on extruded aluminum channels. 


New Levels and Scissors Curve Highlight Revised Office 
Practice, C.L.CROUCH. Illum Eng vy 55 n 6 June 1960 p 
345-8. Reference is made to new Recommended Practice, pre- 
pared by IES and series of illustrative tasks are presented for 
visualizing these recommendations; direct glare limiting 
brightness guide, ‘‘Scissors Curve’, and how curve is used. 

Recommended Practice for Office Lighting. Illum Eng v 55 
n 6 June 1960 p 3818-44. Guide, prepared by Office Lighting 
Committee of IES, incorporates new illumination levels based 
on best information available from researches, including that 
sponsored by Illum Eng Research Inst; controllable factors 
which contribute to seeing, task, lighting, and environment, 
are dealt with; recommended illumination levels; lighting sys- 
tems for office areas, specific areas, office rooms, drafting 
rooms, etc; illustrations. 


Outdoor. See also Electric Lamps—Fluorescent; Electric Light- 
ing—Parking Lots; Electric Lighting—Stadiums; Floodlight- 
ing; Street Lighting. 


Small Boat Moorage on Puget Sound. Illum Eng vy 55 n 7 
July 1960 p 366-7. Lighting specifications for moorage at 
Shilshole Bay Marina on Puget Sound, Seattle, Wash, called 
for easy maintenance and resistance to salt spray corrosion 
by sea water; pier and promenade lighting consists of 20-ft 
standards of special aluminum alloy with anodized aluminum 
reflectors hinged to top of soda lime refractor equipped with 
250-w mercury lamp; details of float lighting. 


Parking Lots. Lighting Shopping Center Parking Area. Illum 
Eng v 55 n 3 Mar 1960 p 175. Details of installation at 
Thondda Valley Shopping Plaza, Sunnyvale, Calif, for L- 
shaped parking area; fluorescent floodlighting units are 
mounted 27 ft above pavement on twin davit-type poles, each 
equipped with two 72-in. fluorescent lamps spaced 110 ft apart 
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along two legs; average level of illumination in parking areas 
is 1.1 ft-c; lighting data sheet. 

Lighting Used Car Lot. Illum Eng v 55 n 9 Sept 1960 p 
512. Lot of S & K Chevrolet, Vallejo, Calif, measures 125 by 
130 ft; four open luminaires are mounted at top of 30-ft pole 
located at center of lot; each of luminaires is equipped with 
six 96-in. 1500-ma fluorescent lamps; lighting data sheet. 


Recommended Practice of Outdoor Parking Area Lighting. 
Illum Eng v 55 n 5 May 1960 p 307-12. Practice, prepared by 
Subcommittee of IES, is intended as guide to application of 
fixed lighting to public and private parking areas ; illumination 
requirements, light sources, and types of lighting equipment 
are outlined; maintenance factor. 


School Buildings. See also Electric Lighting—Gymnasiums ; 


Electric Lighting—Swimming Pools. 


School Lighting Requirements and Economics, J.J.NEID- 
HART, T.AKE, Jr., Elee Construction & Maintenance v 58 n 
11 Nov 1959 p 120-3, 273. Discussion of new Illuminating En- 
gineering Society School Lighting Recommendations; eco- 
nomic analysis of specific lighting layouts using various modern 
luminaires and light sources. 


Shopping Centers. See Electric Lighting—Parking Lots. 
Stadiums. Giant Highlights, H.P.SCOTT. Elee Construction & 


Maintenance v 59 n 4 Apr 1960 p 96-100. Lighting facilities of 
San Francisco Candlestick Stadium, including eight remote 
controlled lighting towers, each provided with separate 
225-750 kva substations, for supplying banks of 1500-w flood- 
lights, mounted 200 ft or more above playing field. 


Lighting Baseball Field. lum Eng v 55 n 9 Sept 1960 p 
465-6; see also Elec Construction & Maintenance v 59 n 6 
June 1960 p 101-3. Installation at Heidelberg Park, Tacoma, 
Wash, consists of 76 and 68 floodlights providing 42 ft-c at 
home plates, 36 on pitcher’s mound, 22 to 25 on infield base 
paths and 15 in outfield; each floodlight is equipped with 
1500-w incandescent lamp burned at 10% over rated voltage 
for increased light output; types and locations of floodlights ; 
lighting data sheet. 


Store Buildings. Idea for Altering Apparent Dimensions, Illum 


Eng v 55 n 10 Oct 1960 p 525-6. Horizontal lighting design 
solved architectural problem of long, narrow store at Sand- 
piper Book Shop in Wilton, Conn; 23x62-ft store was divided 
into five square areas; there are three luminous ceiling sec- 
tions (at center and two ends of store), each 10x13 ft with 
4-ft plenum; sections house continuous rows of 40-w fluores- 
cent lamps mounted on less than 2-ft centers. 


Idea for Control of Ceiling Brightness. Illum Eng v 55 n 
9 Sept 1960 p 468-4. In sales area of Coral Shop in Grand 
Rapids, Mich, general lighting is supplied by only six 96-in. 
extra-high-output lamps in specially designed wood troughs, 
and 14 incandescent downlights; ceiling ‘‘mural’’ consisting 
of planned pattern of painted colors is used to offset high 
ceiling brightness in low-ceilinged store; tabulation of ceiling 
mural tones; details of luminaires, 


Lighting Barber Shop. Illum Eng v 55 n 6 June 1960 p 
355-6. Details of installation at Bonawitz’s Barber Shop, Leb- 
anon, Pa; in work area general lighting is provided by 
8x26-ft luminous area formed by %-in, cube louvers below 26 
fluorescent single-lamp channels in 12-in centers; each chan- 
nel is equipped with one 96-in. cool white 800-ma rapid-start 
lamp; supplementary lighting; lighting data sheet. 


Studios. New Technology in Lighting Control Equipment, W.A. 


LEVY. Soe Motion Picture & Television Engrs—J v 69 n 4 
Apr 1960 p 253-6. Recently introduced silicon controlled recti- 
fier (S.C.R.) as dimmer component and use of punch-card 
equipment for “infinite present’”’ systems offer new possibilities 
in field of studio lighting; aspects of technical problems are 
discussed such as reliability, definition of performance, and 
maintainability aspects of use of these new techniques. 


Silicon Controlled Rectifier Dimmer, H.R.MORE, A.W.MA- 
LANG. Soe Motion Picture & Television Engrs—J v 68 n 10 
Oct 1959 p 678-83. Device developed by Kliegl Bros, New York, 
makes possible new concepts in lighting; by radically reducing 
volume, weight and heat generated per kw without sacrifice 
in electrical characteristics, it is possible to package semi- 
conductor device as portable plug-in module; its advantages; 
technical data, control features, and installation; SCR Dim- 
mer setup in its first application to broadcasting is described. 


Swimming Pools. Lighting Indoor Swimming Pool. Illum Eng 


Vv 55 n 8 Aug 1960 p 958-4. Pool area at Carl Sandburg Junior 
High School Levittown, Pa, is 75x100 ft with curved ceiling 
18 ft high at walls and 27 ft at center; average level of 50 
ft-c is provided by 28 luminaires with prismatic glass reflectors 
and spun-on aluminum covers; each unit has provision for 
9% upward component of light and is equipped with 400-w 
mercury lamp ; units are installed above ceiling in Plexiglas 
domes projecting above roof line; lighting data sheet, 


Tunnels. Deas Island Tunnel, K.HASELSTEINER. Tllum Eng 


v 55 n 9 Sept 1960 p 467-8. Lighting problems and solutions 
of tunnel, built for British Columbia Toll Highways to provide 
crossing of Fraser River near Vancouver; 300 ft of louvers 


— 
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at entrance and 180 ft at exit provide for smooth transition 
between outside daylight and tunnel entrance light; as driver 
becomes adapted through tunnel, he encounters gradual de- 
crease of illumination to 10 ft-e 700 ft from entrance; after 
complete adaptation to night driving, level is 5 ft-c; process 
is reversed in trip to exit. 


Lighting for Mule Pass Tunnel. lum Eng v 55 n 3 Mar 
1960 p 144-5. Details of installation at Mule Pass Tunnel on 
US 80, north of Bisbee, Ariz; design goal for daytime lighting 
in tunnel was set at 45 to 50 ft-c at portal entrances with 
gradual reduction to level of 10 ft-c through center portion; 
nighttime lighting was to provide 5 to 7 ft-c; measured 
illumination readings after installation are given. 


Versatile Lighting System for Highway Tunnels, H.SKOOT- 
SKY, J.R.BRASS. Illum Eng v 55 n 3 Mar 1960 p 147-54 
(discussion) 154-60. Lighting system for highway tunnels 
which incorporate luminaire having extra-high-output fluores- 
cent lamps, special dimming ballasts, unusual light control 
characteristics and unique mechanical features; phenomenon 
of “veiling glare’? and its effect on daytime visibility into 
“dark hole’? presented by tunnel entrance, is explained. 


ELECTRIC LIGHTING FIXTURES. See Lighting Fixtures. 


ELECTRIC LINES 


See also Electric Cables; Electric Conductors; Electric Dis- 
tribution ; Electric Power Factor; Electric Transmission ; Elec- 
trical Engineering; Radio Interference; Radio Lines; Tele- 
phone Lines. 


Aero-Sequence Current Density in Earth, M.E.FORSMAN. 
AJEE—Trans v 78 pt 3 (Power Apparatus & Systems) n 46 
Feb 1960 p 1525-9. Equation for distribution of current in 
earth under 3-phase transmission line 20 m high with 10 m 
between conductors. Paper 59-893. 


Broken Wire Assumptions. AIEE—Trans v 79 Pt 3 (Power 
Apparatus & Systems) n 48 June 1960 p 344-52. Results of 
questionnaire by AIEE Towers, Poles, and Conductors Sub- 
committee, directed to 43 utilities and agencies operating lines 
of 60 kv and higher; since possibility of broken conductor in 
view of modern use of large conductors, lightning shielding, 
and fast relaying is very remote, tendency prevails not to 
include it in design considerations; advisability of taking this 
attitude into account in new edition of National Electrical 
Safety Code. Paper 60-239. 


Electromagnetic Unbalance of Untransposed Transmission 
Lines—3. Double Circuit Lines, E.T.B.GROSS, J.H.DRINNAN, 
E.JOCHUM,. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 45 Dec 1959 p 1362-9 (discussion) 1370-1; see also 
abstract in Elec Eng v 79 n 3 Mar 1960 p 209. Extension of 
previous study by E.T.B.GROSS and others (see Engineering 
Index 1954 p 324, 1955 p 310), to include electromagnetic 
unbalance of double-circuit lines with and without single 
or double ground wires. Paper 59-808. 


Oahu 13-Mile Transmission Lines Are More Economical at 
1388Kv, G.JJACROUX. Elec World v 152 n 25 Dee 21 1959 
p 34-5. New backbone system of Hawaiian Electric Co Ltd, 
Honolulu, for which 138 kv transmission was chosen because 
of expensive land and difficulties in obtaining rights-of-way. 


Pennsylvania EHV Line To Carry Full 460 Kv, E.S.KOC- 
SAN. Elec World v 153 n 3 Jan 18 1960 p 47-9. Features of 
13 mi line, under construction by Pennsylvania Electric Co 
for practical use and for experiments with extra h-v trans- 
mission. 


Reconductoring Merits Bigger Role in Transmission, J.P. 
COX, Jr. Elec World v 153 n 23 June 6 1960 p 50-1. Experi- 
ence of Virginia Electric & Power Co with reconductoring, 
where load growth and increases in generating station capacity 
requires heavier lines; how reconductoring can be economical 
in cases of excessive line losses in older, smaller conductor 
lines and of right-of-way limitations, even when some 
structure modernization is needed particularly in wood pole 
lines. 


Transposition des conducteurs, M.D.LAFONT. Société Fran- 
caise des Electriciens—Bul v 9 n 108 Dee 1959 p 759-67. 
Transposition of conductors; transpositions on French system 
and development of French regulations concerning transposi- 
tions; practices adopted in Germany, Sweden, Italy and 
Finland; illustrations and drawings of different transposition 
arrangements and towers. 


Bundled Conductors. See also Electric Transmission—Ontario. 


Calculation of Forces of Attraction Between Bundled Con- 
ductors, R.J.OWENS. Elec Light & Power v 37 n 22 Nov 15 
1959 p 124-9, 152. Method of calculation in which original 
equations involving hyperbolic cosines are simplified by treat- 
ing in terms of mean effective force per linear foot. 


Economics of Single and Bundle Conductors for Extra-High- 
Voltage Transmission, P.A.ABETTI, C.B.LINDH, H.O.SIM- 
MONS, Jr. AIEE—Trans v 79 Pt 3 (Power Apparatus & 
Systems) n 48 June 1960 p 138-47 (discussion) 147-53; see 
also Elee Eng v 79 n 7 July 1960 p 576. Method, embodied 
into digital computer program, for determining optimum 
configuration and conductor area for given EHV transmission 
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line, taking into account all parameters of economic signifi- 
cance; analysis of 58 cases, leading to various conclusions, 
e.g. that nonexpanded multiple conductors will meet require- 
ments of systems operating at voltages as high as 650 ky. 
Paper 60-53. 


Extra-High Voltage Single and Twin Bundle Conductors. 
AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) n 45 
Dec 1959 p 1425-43. Related papers reporting on tests con- 
ducted with eight aluminum conductors for broad range of 
environmental conditions, and on stranding factor tests of 
conductors. Electrical Characteristics and conductor Selection, 
E.HAZAN, 1425-32 (discussion) 1432-4; Influence of Conduc- 
tor Diameter and Strand Diameter on Radio Influence Volt- 
age and Corona Initiation Voltage, L.N.STONE, 1434-8 (dis- 
cussion) 1438-43. Paper 59-897, 59-896. 


Orientamenti attuali nell’impiego dei conduttori di allum- 
inio per linee elettriche aeree, A.PERRONE. Elettrotecnica 
v 47 n 1 Jan 10 1960 p 2-16. Current trends in application 
of aluminum conductors for overhead electric lines; survey of 
application of aluminum and aluminum alloys in different 
types of bundled conductor for extra h-v, h-v, medium and 
l-vy lines; connectors and spacers; statistical data on trends 
and application in Italy. 


Radio Interference Studies for Extra-High-Voltage Lines 
in Ontario, J.REICHMAN, J.R.LESLIE. AIEE—Trans v 79 
Pt 3 (Power Apparatus & Systems) n 48 June 1960 p 153-7 
(discussion) 157-60. Progress report on RI aspect of studies 
conducted by Hydro-Electric Power Commission of Ontario 
for economical design of 4-conductor bundle 460-ky line in 
northern Ontario; determination of maximum _ conductor 
gradient and importance of hardware corona noise; design 
features of two 144-mi test lines at Coldwater from their RI 
aspects. Paper 60-95. 


Rasprostranenie sinusoidal’nykh kolebanii po trekhprovodnoi 
linii s gorizontal’nym raspolozheniem provodoy, M.V.KOS- 
TENKO. Elektrichestvo v 79 n 8 Aug 1959 p 1-8. Propagation 
of sinusoidal oscillations along 3-wire line with horizontal 
spacing; analysis of wave propagation on multiconductor line 
on basis of solution of electromagnetic field equations, without 
resorting to equations of equivalent electric circuits. 

Schlagkraftmessungen an einer Dreikettenabspannung fuer 
Buendelleitungen, G.MARKT. Assn Suisse des Electriciens— 
Bul v 51 n 3 Feb 13 1960 p 103-7. Impact stress measurements 
on three-wire spans of bundled conductor lines; tests of new, 
fracture safe three-wire span. 


Carrier Current. See Electric Transmission—Control; Tele- 


phone—Carrier Current. 


Cold Weather Problems. See Electric Lines—Ice Problems. 
Connections. See Electric Cables—Joints. 
Construction. See also Electric Lines—Poles and Towers; Elec- 


tric Lines—Sag. 

Le Reseau Francais de transport d’energie a 380 kV: la 
ligne le Marquis-Marmagne, H.PETIT. Technique Moderne 
v 52 n 1 Jan 1960 p 1-7. French 380 kv electricity supply 
network: Marquis-Marmagne line; line includes 648 pylons, 
fitted with 6 Al-steel conductors with cross section of 595 
sq mm, two nested conductors per phase; average span 
between pylons is 503 m, maximum span is 1095 m; main 
characteristics of equipment are described, including con- 
struction details covering foundations, erection of frame- 
work, unwinding of conductors, and others. 

Microwave Distance Measurements Speed Transmission Sur- 
veys, M.J.URNER. Elec Light & Power v 38 n 4 Feb 1960 
p 80-1. Use of Tellurometer by Potomac Edison Co to improve 
established techniques for making aerial surveys for trans- 
mission lines. 

Puerto Rico Builds 115-Kyv Lines With Helicopter, J.R. 
RAUB. Elec World v 153 n 18 May 2 1960 p 38-9, 91. Use of 
helicopter by Puerto Rico Water Resources Authority for 
direct stringing of conductor and setting of transmission poles 
up to 65 ft; other uses include airlift of materials and 
spotting of crossarms and hardware at construction sites, and 
transport of crews. 


Rugged Sierra Terrain Makes Toil of Temporary Line, W.C. 
THOMPSON, E.J.BRIDGES. Elec World v 153 n 23 June 6 
1960 p 52-3. Construction of 16 mi 16.5 kv line for providing 
temporary electric service for Southern California Edison Co 
Mammoth Pool Hydroelectric Project construction; building 
through rugged topography called for nine spans over 1000 
ft long, one of them crossing canyon 4400 ft from one dead- 
end structure to other; icing problems. 


Surveying and Mapping for Transmission Lines, O.C. 
SMITH. Purdue Univ—Eng Extension Series—Eng Bul n 101 
Mar 1960 p 6-19. Step by step practical description of survey- 
ing and mapping work for general planning, design and 
construction of overhead transmission lines. 


Transmission-line Construction by Helicopter, F.R.PAYNE, 
Jr. Civ Eng (NY) v 30 n 5 May 1960 p 33-5. Construction of 
one-pole line by use of helicopters in Southern California by 
Edison Co, was undertaken as feasibility study to determine 
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ELECTRIC LINES—Construction—Continued 
what role helicopters might play in transmission-line and 
other construction; results show that need is for helicopters 
of greater lifting capacity, better arrangement for handling 
loads, and proper design of lines for less weight and fewer 
pieces. 

Control. See Electric Transmission—Control. 

Corona. See also Electric Lines—Bundled Conductors. 


Corona and Conductor Work Function, H.S.DIXON. AIEE 
—Trans v 78 pt 3 (Power Apparatus & Systems) n 45 Dec 
1959 p 1316-19. Theoretical aspects of alleged influence of 
conductor work function on corona in air at atmospheric pres- 
sure; experimental data show that, for higher voltages, con- 
ductor work function has negligible effect on a-c corona 
initiation voltage and a-c corona loss. Paper 59-807. 


Project EHV—Preliminary Corona Investigations: Effect 
of Harmonies on Corona Losses, A.H.FOLEY, F.OLSEN. 
AIEE—Trans v 79 Pt 3 (Power Apparatus & Systems) n 48 
June 1960 p 310-15 (discussion) 315-16. Preliminary work 
done to assist in choice of suitable instrumentation for meas- 
urement of corona losses on 4.3 mi prototype line under 
construction near Pittsfield, Mass, for operation at voltages 
as high as 750 v. Paper 60-186. 

Study on Shape of Current Pulses of Corona at Point of 
Piece or Drop of Insulating or Semiconducting Materials on 
Electrode, H.ENJOJI. Inst Elec Engrs Japan—J v 79 n 854 
Nov 1959 p 1429-36. Laboratory study of coronas at end of 
glass capillary, in gap filled with water, aqueous solution 
of KCl, or organic liquids, in order to deduce from pulse 
shape fundamental processes of radio interference of electric 
transmission lines in rain; roles of air moisture and of solu- 
bility of liquid materials in water, in extending pulse tail. 
In Japanese with English summary. 


Study on Transition from Pulsative to Pulseless Negative 
Corona in Air, H.ENJOJI. Inst Elec Engrs Japan—J v 80 
n 859 Apr 1960 p 463-71. Study of negative corona without 
Trichel pulses in air, on electric power transmission lines, 
in interest of reducing radio interference; from experimental 
results which are given, it is concluded that distribution of 
negative ion space charge that may be decisive in whether 
negative corona is pulsative or pulseless. (In Japanese with 
English summary). 

Untersuchungen ueber Glimmentladungen an Armaturen 
fuer 110-kV-Freileitungen, K.W.BAER. Elektrizitaetswirtschaft 
vy 59 n 5 Mar 5 1960 p 128-30. Corona discharge on fittings 
of 110 kv overhead lines; tests carried out on conventionally 
used and recently introduced new type of fittings, in interest 
of radio interference suppression. 

Design. See also Electric Lines—Bundled Conductors; Electric 
Lines—Poles and Towers; Electric Lines—Sag; Electric Lines 
—Vibrations ; Electric Transmission. 

Effect of Tighter Conductor Tensions on Transmission Line 
Costs, E.FRITZ. AIEE—Trans v 79 Pt 3 (Power Apparatus 
& Systems) n 49 Aug 1960 p 513-238 (discussion) 528-7. Analysis 
of degree to which weight of supporting structures, steel 
core-aluminum ratio, and selection of optimum conductivity 
are influenced by “loose” or ‘“‘tight’’ conductor stringing; 
savings, which could be effected if tighter conductor tensions 
were employed. Paper 60-189. 

Navigation Requirements Affect Delaware River Crossing 
Design, G.N.DeCOWSKY. Elec World v 154 n 18 Oct 31 1960 
p 56-9. Special towers, foundations, sags and conductors for 
Philadelphia Electric Co-Atlantic City Electric Co 220-kv line 
to meet necessities of busy location, river traffic and proximity 
of airport; crossing uses three spans, with two anchor towers 
each 150 ft high on shore and two 332-ft suspension towers 
in river; phase wires are dead-ended on plate which is 
supported on four insulator strings; cathodic protection sys- 
tem is installed at each foundation. 


Zur Kurzschlussfestigkeit von Freileitungsseilen in laend- 
lichen Mittelspannungsnetzen, J. TUERCKE. ETZ (Ed A) v 81 
n 8 Apr 11 1960 p 294-300. Short circuit strength of overhead 
line conductors in rural medium voltage systems; simplified 
design data, derived from known curves for short-circuit 
temperature rise and from tests on cooling of conductors, 
taking into account additional stresses due to reclosing after 
switching interval of 2 to 3 min, and effect of rapid break; 
selection of overhead line conductor cross sections and im- 
pulse short circuit a-c powers. 

Direct Current. See Electric Transmission—Direct Current. 


Fault Location. Der UR-Detektor—Ein neues Pruefgeraet zur 
Ermittlung schadhafter Leitungsverbindungen, G.GRABE. Ilme- 
nau. Hochschule fuer Elektrotechnik—Wissenschaftliche Zeit v 
6 n 1 1960 p 29-36. IR detector, new instrument for fault 
location; infrared radiometer for temperature measurement 
of transmission lines in operation; device has advantage of 
not depending on line potential. 

Digital Solution of Short-Circuit Currents for Networks In- 
cluding Mutual Impedances, A.L.TOALSTON. AIEE—Trans 
v 78 pt 8 (Power Apparatus & Systems) n 46 Feb 1960 
p 1720-3 (discussion) 1728-5; see also abstract in Elec Eng 
v 79 n 6 June 1960 p 507, Determination of 3-phase and 


ELECTRIC LINES—Continued 
line-to-ground faults for large networks on medium-size digital 
computer; method uses short-circuit tensor and symmetrical 
components, with same assumptions and_ basic data as are 
used for network analyzer studies; negative impedances and 
mutual impedances are properly represented. Paper 59-1164. 

Bin neuartiger Erdschlusselektor zum Auslesen erdschluss- 
behafteter Lemnos: und Kabelabschnitte, W.DOTZENRATH. 
ETZ (Ed B) v 12 n 1 Jan 11 1960 p 1-4. New selector for 
detecting ground faults in line and cable sections ; device, for 
locating faults in overhead lines and underground cables, 
compares phase angle of fault current with that of supply 
voltage. 

Fault Locator for Transmission Lines. Engineer v 210 n 
5467 Nov 4 1960 p 761-2. Instrument for fault finding on live 
h-y lines, developed by Ferranti Ltd, Edinburgh, uses pulse 
reflection system to detect position of arcing faults, ice 
build-up and conductor oscillation; it is equipped with auto- 
matic recording by triggered camera which can be removed 
for short term viewing on screen of cathode ray tube; accuracy 
is stated to be within 1% of length of line; minimum record- 
ing range is 1 mi and max 80 to 100 mi; block schematic 
diagram. 

Fizicheskaya model elektroperedachi postoyannogo toka Sta- 
lingradskaya GES-Donbass, V.V.VOSKRESENSKII, Kh.F.BA- 
RAKAEV, L.V.TRAVIN. Elektrichestvo v 80 n 2 Feb 1960 
p 28-35. Physical model for Stalingrad—Donbas d-c transmis- 
sion system; model for calculating fault conditions consists 
of six individual converter bridges which can be considered 
‘universal’ and applicable to investigation of any multi-bridge 
conversion schemes; modeling method. 


Inpul’snye izmereniya na liniyakh elektroperedachi, A.P. 
OSADCHII. Elektrichestvo v 80 n 11 Nov 1959 p 65-70. Pulse 
measurements on transmission lines; study of pulse devices 
used for fault location; phenomena occurring in multi-conduc- 
tor overhead lines and propagation of pulses along line; cal- 
culations and measurement results on complex networks. 


Localisation des défauts dans les canalisations électriques, 
Assn des Ingenieurs Electriciens Sortis de l’Institut Electro- 
technique Montefiore—Bul v 72 n 9 Sept 1959 535-57. Fault 
location in electric lines; review of typical faults occurring 
in Belgium and elsewhere; apparatus for fault location in 
overhead lines, originally developed for cables; Fault location 
in overhead lines, J.ADLER-RACZ, 535-44; Radar application 
and results, MLMAUGARD, 545-57. 


Méthodes modernes pour la détermination de défauts de 
cables, H.LSTOECKEL. Assn des Ingenieurs Electriciens Sortis 
de l'Institut Electrotechnique Montefiore—Bul vy 72 n 10 Oct 
1959 p 605-19 (discussion) 621-2. Modern methods of fault 
location in cables; new accurate techniques and apparatus for 
preliminary location, by measurement of duration of pulse 
propagation; definite fault location directly on ground by 
means of apparatus consisting of powerful emitter and very 
sensitive receiver. 


Power-Line Transient Recorder, C.H.HOSHALL. AIKE— 
Trans v 79 pt 1 (Communication & Electronics) n 48 May 
1960 p 170-3. Field test equipment incorporating instrument 
for recording waveforms which exist in power system imme- 
diately prior to, during, and after occurrence of fault or 
other disturbance, without continuous consumption of photo- 
graphic recording medium; through analysis of permanent 
records, location of faults is made easier and sequence of 
cheravon of protective relays can be determined. Paper 

-112. 


Samocinna indikace zemnich spojeni venkovnich siti vysokeho 
napeti, J.HERAL. Elektrotechnicky Obzor v 48 n 8 Aug 1959 
p 415-23. Automatic indication of ground leakages of h-v 
overhead networks; development of relay indicator for deter- 
mination of number of ground leakages and of automatic 
indication system for detection of faulty lines. 


Flashovers. See Electric Lines—Protection. 
Foundations. See Electric Lines—Poles and Towers. 


Grounding. See Electric Accidents—Prevention; Electric Equip- 
ment—Grounding ; Electric Lines—Protection. 


Ice Problems. See also Electric Lines—Construction. 


Ice Build-Up on Conductors of Different Diameters, E.K. 
LANCTOT, H.E.HOUSE, E.L.PETERSON, E.S.ZOBEL. AIERE 
Trans v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 
p 1610-14 (discussion) 1614-15. Freezing tests to simulate 
natural ice formation, performed by Aluminum Co of America, 
under natural freezing conditions; conductors of various diam- 
eter, ranging from 4 in. to 1%, in. were used; tests indicate 
that ice thickness is fairly constant on medium- and large-size 
conductors, but is greater on smaller conductors. Paper 59-1122. 


Inductive Interference. Inductive Coordination of Power and 
Communication Circuits, B.J.ENNIS. Pub Works yv 91 n 8 
Mar 1960 p 88, 90. Description of basie principles of induc- 
tive interference, which may cause undesirable noise in tele- 
phone circuits which are parallel to power distribution circuits ; 
pipe at may be taken to eliminate interference are sug- 
gested, 
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ELECTRIC LINES—Continued 
Insulation. See Electric Insulators; Electric Lines—Protection. 


Italy. L’attraversamento elettrico dello stretto di Messina. So- 
cieta Generale Elettrica della Sicilia, Libreria Dedalo editrice, 
Rome, Dedalo 1958 201 p. Electric crossing of Messina strait ; 
design and construction, towers and suspensions; wind and 
vibration problems. 74 refs. 


Lightning Protection. See Electric Lines—Protection. 


Load. _ See Electric Lines—Voltage Regulation; Electric Trans- 
mission—Control. 


Tose: See Electric Lines—Corona; Electric Transmission— 
osses. 


Maintenance and Repair. See also Electric Lines—Poles and 
Towers. 


How AEP Maintains 345-kv Live Lines, W.P.CARTER. Elec 
Light & Power v 38 n 20 Oct 15 1960 p 58-9, 113. Mainte- 
nance system developed by Appalachian Power Co; tools and 
equipment used for removing and replacing insulators; pro- 
tection against overvoltages from lightning and breaker opera- 
tions; application of wooden ladder and working platforms 
reduce danger from falls. 

Les travaux d’entretien sous tension sur les lignes aériennes 
de transport d’énergie 4 haute tension en Suéde, O.D.ZETTER- 
HOLM. Revue Générale de 1]’Electricité vy 69 n 5 May 1960 
p 262-78. Maintenance of live h-v overhead transmission lines 
in Sweden; tests with equipment of United States origin, and 
modified Swedish equipment developed, including new plastic 
insulating rods; other new tools developed and regulations 
for their use. 

Models. See Electric Lines—Protection. 

Poles and Towers. See also Bolts and Nuts; Electric Lines— 
Design; Electric Lines—Protection; Electric Lines—Right-of- 
Way; Electric Lines—Sag. 

Attractive Aluminum Masts Withstand 40-Mph Winds. Elec 
World v 154 n 9 Aug 29 1960 p 58-9. Design features of two 
varieties of aluminum transmission pole, for use on Louisiana 
Power & Light Co 69-kv lines; one structure is aluminum 
alloy latticed mast 24 in. sq and 85 ft high, and other, also 
85 ft high, is octagonal aluminum with 24 in. base and taper 
to top. 

Betontragmaste fuer Mittelspannungsleitungen ohne feste 
Fundamente mit Drehtraversen, H.KNOBLOCH. Elektrizitaets- 
wirtschaft v 59 n 3 Feb 5 1960 p 67-9. Concrete towers for 
medium-voltage overhead lines without solid foundations and 
with rotating crossarms; new tower construction is proposed 
which makes possible use of long spans at very low cost. 

Bohrpfahlgruendungen im Freileitungsbau, W.JUEN, W. 
SCHACK. Elektrizitaetswirtschaft v 58 n 16 Aug 20 1959 
p 558-62. Driven pile foundations for overhead line construc- 
tion; review of various types of concrete foundations, includ- 
ing multiblock foundations with individual supports; develop- 
ment of driven pile foundation which utilizes strength inherent 
in undisturbed ground; economic and technical advantages 
which can be obtained, when process is mechanized. 

Computer Spots Towers Cheaply, V.CONVERTI, E.J.HY- 
LAND, D.E.TICKLE. Elec World v 153 n 21 May 23 1960 
p 84, 86. Computations made for Arizona Public Service’s 
230-kv transmission line between Prescott and Flagstaff, Ariz; 
use of digital computer allowed automatic processing of survey 
notes, and other data from punched cards; optimization of 
tower placement with reduced costs. 

Cupro-Nicke] Sheathing Prevents Marine Borer Attack— 
Triple Pole Life Expected, P.B.ROSS, D.B.ANDERSON. Elec 
Light & Power v 38 n 19 Oct 1 1960 p 68-70. Tests conducted 
by Carolina Power & Light Co on lifetime for power poles 
sheathed with 90/10 cupro-nickel to prevent them from attack 
when placed along coast; pine poles used for test are 40 fv 
by 12 in. butt diam, treated with 70/30 cereosote-coal-tar 
solution; sheathing wrapped around pole extends from 1 ft 
below mud line to 2 ft above low tide level and is fastened 
by slating nails. 

Design of Self Supported Steel Transmission Towers, R.N. 
BERGSTROM, J.R.ARENA, J.M.KRAMER. ASCE—Proc v_ 86 
(J Power Div) n PO3 June 1960 Paper n 2515 p 55-88. Design 
practices are reviewed with comments on existing codes ; 
economy of using various materials such as A-7 steel, high 
strength steel, and aluminum; results of tests; proper design 
is outlined and savings through careful analysis are indicated. 

Design Reshapes 230-Kyv Line Towers, J.J.TRAINOR, W.C. 
FREEMAN. Elec World v 153 n 6 Feb 8 1960 p 39-42. Rec- 
tangular tower, designed without broken conductor require- 
ments, developed by Public Service Co of Indiana for 230-kv 
transmission facilities tying New Albany Station to system ; 
new design provides for lower and lighter towers, less longi- 
tudinal load on towers, adaptable footing, and more efficient 
conductor size. 

Designing Low-Cost Transmission Lines, L.HARO, P.HAA- 
PANEN. Water Power v 12 n 5 May 1960 p 181-8. Proper 
tower design within safety code limits is most likely field for 
saving; description of several Finnish solutions, with dis- 
cussion of structural and safety consideration. 
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Die Wirtschaftlichkeit der Mastennachpflege, H.MACKE- 
DANZ. Elektrizitaetswirtschaft v 58 n 20 Oct 20 1959 p 710-14. 
Economics of subsequent treatment of poles; expression, ac- 
cording to which economic value of second treatment of in- 
dividual poles can be determined; examples to show that 
treatment of installed l-v poles in particular may be un- 
economic; nomograms. 

Economical Footing Design For Transmission Towers, W.C. 
FREEMAN, J.R.ARENA. Elec Light & Power vy 38 n 6 Mar 
15 1960 p 79-83 108. How by careful attention to all factors 
affecting footing costs for transmission towers, considerable 
economy can be obtained without compromising on adequate 
factors of safety. 

Eine neue Bohrproben-Zwingenelektrode zur Bestimmung der 
Holzfeuchtigkeit an Bohrproben aus Kiefern- und Fichtenma- 
sten, J.HERZIG, J.DRABINSKI,. Elektrizitaetswirtschaft v 58 
n 23 Dec 5 1959 p 814-16. New sampling-drill clamp electrode 
for determination of moisture content of pine poles; features 
of clamp having hollow metal electrodes and applicable to 
5 mm thick drilled samples. 

Full Seale Tests Prove and Improve H-Frame Design for 
Hurricane Area, G.J.MOORE. Elec World yv 152 n 18 Nov 2 
1959 p 62-4. Tests on 115 kv wood tangent structures for 
33 mi H-frame line of -Orlando Utilities Commission, Fla 
across area subjected to hurricane winds, and where soil 
conditions vary from dry pasture land to muck-filled swamps. 

Guyed Aluminium Pylon, C.MARSH. Light Metals v 23 
n 264 May 1960 p 133-4. Four guyed aluminum pylons studied, 
designed, tested, and installed by Aluminum Co of Canada in 
order to examine possibilities of aluminum in more specialized 
towers; arrangement of tower and its general dimensions; 
loads for which it was designed; test results. 


La stabilite des fondations separees pour pylones de grande 
hauteur, L.J.VANDEPERRE, M.POMA. Annales des Travaux 
Publics de Belgique n 2 1959 p 103-27. Stability of separate 
foundations for very high pylons; calculation of bending, 
pullout, and sinking forces; results of model tests; tests and 
calculations for asymmetrical cases; oblique posts, and non- 
horizontal bases; calculation of anchorages for guys. 

Methods for Inspection of Standing Wood Poles in Over- 
head Lines. Edison Elec Inst—Publ n 59-74 1959 20 p. Infor- 
mation on wood poles encountered in pole lines, preservative 
treatment of poles, and causes of pole failure; pole inspection 
crew, tools, equipment and records; method of evaluating 
condition of pole, interpretation of pole brand symbols, and 
scheduling of inspections; guide for determining year for first 
pole inspection in various localities; inspection procedure; 
groundline treatment. 

New 230-Kv Transmission Line Features Light Steel Towers, 
W.A.BOONE, F.E.ROGERS. Elec World v 153 n 5 Feb 1 
1960 p 42-3, 46, 50. Six types of towers designed for Alabama 
Power Co, Wilsonville-Leads 230-kv tie line passing through 
rugged mountainous territory; advantages of steel over con- 
erete towers, under these conditions. 

Raising Transmission Towers with Energized Lines, A.G. 
MASTERS, E.J.GESING. ASCE—Proe v 85 (J Power Div) 
n POS Oct 1959 Paper n 2208 p 45-55. Increasing demand 
for power made it necessary for Cleveland Electric [luminat- 
ing Co to build additional lines and also to reconductor existing 
lines with larger wires; towers on existing lines were 
increased in height by adding extension to bottom in order to 
maintain code ground clearance under new and larger con- 
ductors; method and equipment for raising tower. 

SEE Survey of Members Shows Wood Pole Construction 
Practices for Transmission, F.A.JENKINS. Elec World v 153 
n 18 May 2 1960 p 40-1. Tabulation, compiled from replies 
by 16 member companies to Southeastern Electric Exchange 
survey on wood pole design factors. 

Swedish State Power Board Develops Guyed Towers for 
380 Kv, O.D.ZETTERHOLM, L.O.BERG. Elec World v 154 
n 5 Aug 1 1960 p 36-7, 76. Features of H-frame structure, in 
which forces are both perpendicular to and in direction of 
line and taken up by guys; 31% steel saving is expected 
from guyed towers for 600 mi extension with three conductors 
per phase. 

Three Portal Towers to Expedite EHV Tests, S.MINNECI, 
S.D.ALPERT, G.F.FORTNEY. Elec World v 153 n 2 Jan 11 
1960 p 50-2. Features of portal type steel towers in General 
Electric Extra-High-Voltage Project in Massachusetts, de- 
signed to preserve conductor surfaces during conductor and 
phase configuration changes for 460 and 650-kv tests. 

Towers on River Side of Levees Yield Savings in Material 
Costs. Elec World v 153 n 1 Jan 4 1960 p 38-9. Considerations 
leading to reduction of suspension tower height to 421 ft and 
of span between towers to 3930 ft, of Mississippi crossing 
230 kv line of Gulf States Utilities Co, now operating at 
138-kyv. 


230-KV Innovation- Metal Crossarms on H-Frame Line, 
L.E.HODEL. Elec Light & Power v 38 n 8 Apr 15 1960 
p 81-3. Use of spiral-welded steel and longitudinal welded 
steel tubing, and extruded aluminum tubing for crossarms in 
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ELECTRIC LINES—Poles and Towers—Continued 


conjunction with H-frame wood-pole structures, by Portland 
General Electric Co, on its new 3.66 m tie line; design and 
load tests. 


Utility Poles of Reinforced and Prestressed Pipe, E.WOL- 
MAN. Am Concrete Inst—J v 31 n 10 Apr 1960 p 1047-57. 
Design of utility poles of circular section constructed of 
reinforced concrete and prestressed pipe, which are subjected 
to relatively high bending moments and to negligible axial 
forces and shear stresses; forces acting on simple, corner, and 
other poles; how to distribute reinforcement to obtain best 
results; design formulas. 


“V"-Towers Carry Million HP through Canadian Wilds, 
H.A.JARMAN. Elec Light & Power v 38 n 9 May 1 1960 
p 50-1. Prefabricated aluminum towers designed by Alcan 
engineers to fulfill objectives of light weight, economical air 
transportation to remote sites, quick installation with minimum 
equipment and crews, and reduced maintenance, 


When to Treat Southern Pine Poles, W.H.JOHNSON. Elec 
Light & Power v 38 n 17 Sept 1 1960 p 50-1, 79. Experience 
of American Electric Power Service Corp showing desirability 
of establishing program for ground-line treatment of standing 
pressure-treated poles; ground line treatment should begin 
well in advance of 1% rejection rate, in order to avoid pole 
replacements; tabulated data on comparative costs of replace- 
ment and treatment programs. 


Who Buys ASA Specification Poles? J.A.VAUGHAN. Elec 
Light & Power v 37 n 22 Nov 15 1959 p 107-9, 202-3. How 
to overcome difficulties arising when utilities need something 
different and special in poles, not covered by American Stand- 
ard Association Specifications; importance of care for poles 
between time tree is cut and pole treated. 


Protection. See also Electric Circuit Breakers; Electric Fuses ; 
Electric Insulating Materials; Electric Insulators; Electric 
Lines—Maintenance and Repair; Electric Lines—Soviet Union ; 
Electric Relays; Electric Switchgear; Electric Transmission— 
Control; Lightning Protection. 

De afschermende werking van bliksemdraden, P.G.PRO- 
VOOST. Electro-Techniek vy 388 n 10 May 12 1960 p 259-67. 
Shielding effect of overhead ground wires; comparison of 
results of model tests carried out by various investigators ; 
calculation methods, based on physical phenomena during 
downward progress of leader stroke; experience gained from 
lightning performance of existing overhead lines in Germany, 
United States and Soviet Union. 


De beveiliging van het Nederlandse koppelnet, A.P.LIN- 
DENBERGH. Electro-Techniek v 38 n 2 Jan 21 1960 p 75-85. 
Protection of Netherlands’ interconnected network; 5 yr 
experience with modified BBC relay protection system on 
150/110 kv network. 

Determination of Lightning Response of Transmission Lines 
by Means of Geometrical Models, F.A.FISHER, J.G.ANDER- 
SON, J.H.HAGENGUTH. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1725-34 (discussion) 
1734-6. Measurements on models of Ohio Valley Electric 
Corp’s 345-kv transmission towers; simplified theory, using 
electromagnetic field concepts and distributed constants of 
lines, on relationships between insulator and lightning volt- 
ages, and lightning stroke currents; effects of magnetic field 
produced by return stroke and by changing electric fields. 
17 refs. Paper 59-1142. 


Distribution Circuit Protection, E.L.GUENZEL, W.T.MOR- 
RIS. AIEE—Trans v 78 pt 8 (Power Apparatus & Systems) 
n 45 Dee 1959 p 1064-70 (discussion) 1070-2. Operation of 
selective fuse breaker coordination scheme by Texas Electric 
Service Co for system including urban, rural, and _ oil-field 
areas, and ranging in load densities from 10 to 50,000 kw 
per sq mi; large percentage of this load is temperature-sensi- 
tive. Paper 58-1196. 

Distribution Circuit Protection for American Electric Power 
Company System, W.H.JOHNSON, T.J.MELER. AIEE—Trans 
v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 
p 1833-7 (discussion) 1837-9. Features of dual coordination 
system, which since its adoption, 12 yr ago, on 12 ky dis- 
tribution circuits, has greatly decreased amount of line outages 
on these circuits. Paper 58-1222. 

Distribution Protection as Used on Portland General Elec- 
tric Company System, M.A.BOSTWICK. AIEE—Trans v 78 
pt 3 (Power Apparatus & Systems) n 45 Dee 1959 p 1081-6. 
Circuit construction and operating results of use of section- 
alizing devices and protective relay settings; additional means 
of reducing ‘‘hot’” line hazard. Paper 58-1229. 


Distribution System Improvements Reduce Storm Damage, 
Expedite Restoration, A.A.HALL, Jr. Elec Light & Power 
v 38 n 20 Oct 15 1960 p 69-71. Review of means used by 
Baltimore Gas & Electrie Co, including application of poles 
class 4 or 5 instead of 6 or 7, increase of conductor sizes 
installation of aerial and spacer cables, organization of inspec- 
tan and repair teams, and preparation of general restoration 
plan. 


_ Experience Fails to Justify Deioniser Use, H.N.EKVALL. 
Elec World v 154 n 14 Oct 3 1960 p 46-7. Operating experience 
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of Philadelphia Electric Co with Cougnard Deionisers on 33 ky 
lines; most important reason why deionizers failed to provide 
necessary level of protection is amplitude of short circuit 
currents involved. 

Improved Protection of 4-Kv Feeders on Baltimore Gas and 
Electric Company System, W.W.WARD, Jr. AIEE—Trans 
vy 78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 
p 1828-32 (discussion) 1832-3. Improvements introduced into 
protection system based on relays and oil circuit breakers ; 
use of inverse-time delay phase and ground relays with 
instantaneous tripping attachments plus high-speed initial-trip 
phase and ground relays. Paper 58-1183. 


Lab Tests Simulate Lightning Are Effects on 345-Ky Trans- 
mission. Elec World v 154 n 2 July 11 1960 p 58-9. Impulse 
tests by American Electric Power Co and General Electric 
Co, simulating such effects on 345-kv line insulators and 
circuit breakers; tests were made to extend present knowledge 
of reclosing characteristics of extra-h-v transmission systems, 
even those at voltages higher than any in use today. 


Mereni bleskovych proudu na elektrickych vedenich vvn, 
F.POPOLANSKY. Elektrotechnicky Obzor v 49 n 3 Mar 1960 
p 117-24. Lightning current measurements on h-v electric 
transmission lines; analysis of results of measurement of 667 
lightning strokes on Czechoslovak 110 and 220 ky lines during 
1952-1957. 21 refs. (English summary). 


Metody obliczania pradu w odgromniku przy uderzeniu 
pioruna w linie w nieduzej odleglosci od odgromnika. J.L. 
MAKSIBJEWSKI. Rozprawy Elektrotechniczne v 5 n 1 1959 
p 53-65. Methods of current calculation in lightning arrester 
in case of lightning stroke to line near arrester; comparative 
study of calculation methods based on different assumptions, 
particularly of methods assuming that lightning channel repre- 
sents surge impedance Zo, and of methods, according to 
assumptions of which definite total lightning current is flow- 
ing into systems. English abstract. 


Neue Erdungs- und Kurzschlussvorrichtungen fuer 110-kV- 
und fuer 220/380-kV-Freileitungen, H.MOELLER. Elektrizi- 
taetswirtschaft v 58 n 23 Dec 5 1959 p 800-3. New grounding 
and short circuit devices for 120 kv and 220/380 kv overhead 
lines; experience leading to three notable improvements; 
description of device providing for greater safety of line. 


New Approach to Caleulation of Lightning Performance of 
Transmission Lines—II, C.F.WAGNER, A.R.HILEMAN. AIEE 
—Trans v 78 pt 3 (Power Apparatus & Systems) n 45 Dec 1959 
p 996-1020 (discussion) 1020-1. Extension of theory by C.F. 
WAGNER (see Engineering Index 1957 p 335) to system 
consisting of ground-wire protected transmission line; elec- 
tric field theory is used to determine voltage across insulator 
string; concurrent effect of charge in stroke channel above 
tower is included in analysis which is relevant to explanation 
ef eeahovers in 345 kv transmission lines. 20 refs. Paper 
59-644, 


New Approach to Pilot-Wire Protection of Transmission 
Lines Using Leased Pilot Wires Having Relatively Long 
Electrical Characteristics, J.H.NEHER. AIEE—Trans v 179 
Pt 3 (Power Apparatus & Systems) n 48 June 1960 p 245-50 
(discussion) 250-2; see also Elec Eng v 79 n 8 Aug 1960 p 637. 
In system described, pilot wires are used only to transfer 
information simultaneously from each end to opposite end, 
and differential connections are established locally, one at 
each end; signal attenuation is compensated for by use of 
amplifiers, and phase shift by suitable design of associated 
circuits. Paper 60-155. 


Odnosistemnyi distantsionnyi organ ot mnogofaznykh korot- 
kikh zamykanii, G.F.DOLIDZE. Elektrichestvo v 80 n 11 Nov 
1950 Pp 60-4. Single system remote device for protection against 
multi-phase faults; features of device reacting to all types 
of multi-phase faults at one point; its operation under various 
conditions. 


Origine, nature et ordre de grandeur des oscillations A haute 
fréquence produites par les manoeuvres de sectionneurs, R. 
JAUDET. Société Francaise des Electriciens—Bul Ser 8 v 1 
n 6 June 1960 p 381-98. Origin, nature and order of magni- 
tude of HF oscillations produced by operation of disconnecting 
switches on h-yv transmission lines; protection of HF equip- 
ment by spark gaps and filter circuits against transient oscil- 
lations in short lines and busbars, fundamental frequency of 
which often lies in carrier frequency band. 


Protect 12.5-Kv Circuits Reliably, Economically, W.L.CARE 
N.L.PAULSON. Elec World v 154 n 11 Sept 1 1960 p 60.2" 
Extensive use of sectionalizing devices including reclosers on 
12.5-kv circuits, adopted by Portland General Electric Go as 
method of providing desired reliability at reasonable cost; 
pre a which balance better reliability against increased 
costs. 


Report on Field Experience with Aerial Power Cable. AIRE 
—Trans v 78 pt 8 (Power Apparatus & Systems) n 46 Feb 
1960 p 1688-92. Results of survey by AIEE Protective Devices 
Committee on cause of failures of aerial cable operated at 


penne phase-to-phase voltages of 2.4 kv and higher. Paper 


‘ 


Radio Interference. 


Remote Control. 
Right-of-Way. 
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Selection of Relaying Quantities for Differential Feeder 
Protection, C. ADAMSON, E.A.TALKHAN. Instn Elec Engrs— 
Proe v 107 pt A (Power Eng) n 31 Feb 1960 p 37-47, (dis- 
cussion) n 33 June p 323. Comprehensive analysis of nature 
of quantity; curves giving relaying quantity in terms of 
important components of various phase-sequence impedances 
of power system; general chart for providing method for 
determining differential relaying quantity in magnitude and 
phase ; effect of load current on magnitude of derived relaying 
quantity. Paper 3137 M. 


Shielding of Overhead Lines Against Lightning, J.H.GRID- 
LEY. Instn Elec Engrs—Proec yv 107 pt A (Power Eng) n 34 
Aug 1960 p 325-31 (discussion) 331-5. It is shown that for 
adequate shielding, charge on ground wire should exceed 
that on conductor; protection afforded is function of stroke 
current; theory shows shielding is adequate for conductors in 
wedge of semi-vertical angle of 45°, of which apex line is 
ground wire. Paper 3172S. 


Shielding 13.8-Kv Distribution Circuits, M.L.HURSTELL, 
M.G.WEST. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 45 Dec 1959 p 1056-63 (discussion) 1063-4; see also 
abstract in Elec Eng v 79 n 3 Mar 1960 p 183. Experiences 
of New Orleans Public Services, Ine with lightning protection, 
and company’s present approach to problem; use of solid 
blades or No. 6 copper wire in lateral fuse cutouts to elim- 
inate fuse blowing from lightning-arrester operations; adjust- 
ment of station cireuit-breaker at lower value for instan- 
taneous trip, to reduce number of transients developing into 
permanent faults. Paper 59-568. 


Studies on Surge Response of Transmission Tower, M. 
KAWAI. Electrotechnical J of Japan v 5 n 3-4 1960 p 108-11. 
Analysis of data on flashovers due to lightning obtained by 
new method, according to which oscillograph and other equip- 
ment are mounted on top of tower to measure voltage and 
current directly. 


Surtensions atmospheriques dans les reseaux electriques, 
J.A.GIARO. Societe Belge des Electriciens—Bul vy 76 n 1 
Jan-Mar 1960 p 1-24. Atmospheric overvoltages in electric 
systems; mechanism of lightning surges in overhead lines; 
simplification of vigorous mathematical treatment of some 
special cases; voltages developed at terminals of cable con- 
nected to overhead line; protection of substation connected 
to overhead line incorporating certain length of cable. 28 refs. 


Teinograph Catches Lightning’s Autograph, W.S.PRICEH, 
J.G.ANDERSON. Elec World v 153 n 12 Mar 21 1960 p 80-1. 
Features of instrument, now undergoing field trials, for pro- 
viding data on wave shape of stroke currents to towers; 
principles of operation of instrument using no power supply 
or electron tubes. 


Ueber den Einfluss der Masthoehe von Freileitungen auf die 
Haeufigkeit rueckwaertiger Ueberschlaege, H.WILPERNIG. 
ETZ (Ed A) v 81 n1 Jan 4 1960 p 14-19. Effect of height 
of overhead line towers on frequency of reverse flashovers ; 
method of calculating characteristic impedance of tower; 
approximate expression for voltage at head of tower, which 
takes into account varying characteristic impedance of tower; 
graphical method for determination of insulator voltage. 


Ueberspannungsschutz, H.BAATZ. Elektrizitaetswirtschaft 
v 59 n 3 Feb 5 1960 p 58-62. Review of various protective 
measures, with emphasis on interrelationship of various fac- 
tors such as mode of operation of apparatus, system arrange- 
ment, etc. 

Vozdeistviya na ventil’nye razryadniki so snizhennym probi- 
ynym napryazheniem pri vnutrennikh perenapryazheniyakh, 
D.V.SHISHMAN. Elektrichestvo v 80 n 12 Dee 1959 p 64-9. 
Switching surges on valve arresters with reduced breakdown 
voltage; surges with disconnection of inductance and capaci- 
tance; surges with closure to ground across intermittent arc ; 
resonant and other abnormal phenomena. 21 refs. 

Vybor fazy kompleksnogo koeffitsienta kombinirovannogo 
fil’tra differentsial’no-faznoi zashchity dlya kompensirovannykh 
setei, N.ILOVCHARENKO. Elektrichestvo v 80 n 12 Dec 1959 
p 33-4. Selection of phase angle for complex coefficient of 
combined current filter for differential protection of com- 
pensated network; calculation formulas. 

See Blectric Lines—Corona; Radio Inter- 
ference. 

See Electric Transmission—Control. 

See also Electric Lines—Tree Trimming. 


How to Make Better Use of Right-of-Way Space, E.L.LAN- 
CASTER. Elec Light & Power v 38 n 11 June 1 1960 p 62-5, 
74. Methods found successful by Louisiana Power & Light Co 
in making more intensive use of rights-of-way; dressing up 
appearance of transmission towers may eliminate need for 
going underground. 

Wide, Straight Transmission R/w Is Often Least Costly, 
¥F.W.SHAW. Elec Light & Power v 38 n 3 Feb 1 1960 p 42-3. 
How costs of shorter spans and angle structures of higher 
voltage transmission lines frequently exceed costs of near- 
straight right of way having adequate long-span lateral clear- 
ance. 


ELECTRIC LINES—Continued 

River Crossings. See Electric Lines—Design. 

Rural. See Electric Distribution; Electric Lines—Design. 
Sag. See also Electric Lines—Design. 


Chart Simplifies Sag Computations, A.C.GOHLKE. Elec 
Light & Power v 38 n 8 Apr 15 1960 p 86-7. Simple compu- 
tation method is based on adaptation of transmission-line sag 
equation so that single chart can represent span character- 
istics. 


Sag Computations by Two Slide Rules, R.H.CUMMING. 
Elee Light & Power v 38 n 5 Mar 1 1960 p 65-8, 89. Method, 
based on parabolic curve; accuracy of results obtained by 
successive corrections on first one rule and then on other, is 
better than can be obtained by plotting intersecting curves. 


Sag Template Solves Clearance Problems, C.F.NIETER. 
Elec World v 154 n 14 Oct 3 1960 p 52-3. Graphical method of 
using sag template to determine vertical clearance between 
overhead lines and railroads, telephone lines, buildings and 
equipment and to solve other conductor clearance problems ; 
method is helpful in finding exact pole height needed to 
clear one or several points in span, pole heights needed to 
avoid uplift on intermediate poles, or for determining con- 
ductor heights at any point between poles. 


Sag-Tension Computations and Field Measurements on Bonne- 
ville Power Administration, P.F.WINKELMAN, AIEE—Trans 
v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 p 1533-47 
(discussion) 1547-8. Method of computing sag-tension data 
from transmission lines in rugged mountain terrain and some 
of controls used applying these data to field; it is concluded 
that refinements of sag-tension computations in office can 
produce no better end results than permitted by approxima- 
tions and tolerances in field measurements. Paper 59-900. 


Seildurchhang und Seilspannung in Freiluftschaltanlagen, 
G.FREUDENBERGER. Elektrizitaetswirtschaft v 58 n 23 
Dec 5 1959 p 809-14. Line sag and line tension in open-air 
switching stations ; equation for practical use, which takes into 
account changes in length of insulator chains, bending of 
gantries, and individual loads, besides temperature and tension ; 
effect of each individual factor on calculation results. 


Short Circuits. See Electric Lines—Surges. 


Soviet Union. See also Electric Insulators; Electric Lines— 
Fault Location. 


K voprosu o trebovaniyakh k razryadnikam dlya zashchity 
ot vnutrennikh perenapryazhenii, M.L.LEVINSHTEIN. K.P. 
KADOMSKAYA. Elektrichestvo v 79 n 8 Aug 1959 p 9-14. 
Requirements for arresters used as protection against voltage 
surges; problems arising in connection with transition from 
400 kv to 500 kv transmission, simultaneously lowering insu- 
lation levels; analysis of conditions on Votkinsk-Sverdlovy line. 


Substations. See Electric Substations. 


Surges. See also Electric Lines—Protection; Electric Measur- 
ing Instruments. 


Characteristics of Power Cable Shielding, T.N.MITROPOU- 
LOS, R.J.FOGEL, C.J.TANG. AIEE—Trans v 79 Pt 3 (Power 
Apparatus & Systems) n 48 June 1960 p 192-7 (discussion) 
197-8; see also Elec Eng v 79 n 9 Sept 1960 p 744. Laboratory 
investigation by Simplex Wire & Cable Co to determine, at 
high frequencies, parameters of resistance, inductance, and 
capacitance of shielded cables, with variations in shielding ; 
study supplements mathematical analysis by J.K.DELSON of 
failures generally attributed to surges in distribution cables. 
See Engineering Index 1958 p 351. Paper 60-141. 


Compteurs de surtensions pour réseaux a haute tension, L. 
RICHARD. Société Royale Belge des Electriciens—Bul v 76 n 2 
Apr-June 1960 137-52. Surge counters for h-v networks; 
experience with counters developed by Electricité de France, 
and improvements introduced by suppression of transient oscil- 
lation of capacitive divider; steps taken to provide correct 
operation of counter in case of chopped or full surge waves, 
with only small error of firing level of cold cathode trigger 
tubes; further improvements. 


Condizioni di corto circuito nei cavi per transmissione 
d’energia, ALMORELLO. Elettrotecnica v 46 n 12 Dec 10 1959 
p 814-27. Short circuits in transmission lines; study of 
behavior of cables under short circuit; thermal and electro- 
dynamic effects of short circuit; factor of distance from 
source of energy; behavior of insulators; practical data given 
for various types of cables and different cases of short circuit. 


Die Berechnung von Kurzschlusstroemen in Elektrischen 
Netzen, dargestellt als Matrizenoperation, D.SCHALLER. Il- 
menau. Hochschule fuer Elektrotechnik—Wissenschaftliche Zeit 
v 5 n 2-3 1959 p 163-74. Design of short-circuit currents in 
power networks represented as matrix operation; set of linear 
equations for designing 3-pole-short-cireuit currents in 3- 
phase lines is represented in matrix form for short-circuit 
with and without initial loading or fault resistance; method 
for solution of different sets of equations. 

Digital Caleulation of Line-to-Ground Short Circuits by 
Matrix Method, A.H.EL-ABIAD. AIEE—Trans v 79 Pt 3 
(Power Apparatus & Systems) n 48 June 1960 p 323-31 (dis- 
cussion) 331-2. Analytical basis of including effects of mutual 
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ELECTRIC LINES—Surges—Continued ny ; 
Vibrations. Analysis of Galloping Electric Transmission Lines, 


impedances in new matrix method and digital computer pro- 


gram; in developing “bus impedance matrix method”, em- 
phasis was placed on its applicability to calculations of short 
circuits for systems with large numbers of mutual impedances. 
Paper 60-180. 

Les Surtensions lors de ]’élimination de courts-circuits sur 
les réseaux dont le neutre est mis 4 la terre pay une réactance, 
P.LE VERRE. Société Francaise des Electriciens—Bul v 8 n 4 
Apr 1960 p 200-18. Overvoltages during short circuit elim- 
ination in networks neutral of which is grounded by reactance ; 
theoretical study leading to recommendations for limitation 
of overvoltages, 

Sollecitazioni ad impulso su apparecchiature e reti di dis- 
tribuzione, dovute ad analoghe sollecitazioni trasmesse dalle 
linee a media tensione tramite i trasformatori di collegamento, 
R.C.HOLZER. Energia Elettrica v 37 n 5 May 1960 p 426-43. 
Distribution network surges due to analogous surges trans- 
ferred from medium voltage line through transformer; prac- 
tical investigation of overvoltages transferred through tri- 
phase star zigzag connected transformer; study of equivalent 
simple circuit for predicting such surges. 

Surge Phenomena on Sheaths of Cross-Bonded 3-Phase Cable 
Lines, K.HAGA, T.KUSANO. Inst Elec Engrs Japan—J v 79 
n 855 Dec 1959 p 1580-8. Analysis of switching surge phe- 
nomena in single conductor lead-sheath cable lines, using 
theory of traveling waves on distributed line composed of six 
circuits containing transient points; experiments on 70 kv OF 
eable line; methods of protecting chloroprene covering and 
sheath insulator against surge voltage. In Japanese with 
English summary. 

Switching Surge Voltages Due to Interruption of Trans- 
former Magnetizing Current, H.K.AMCHIN, R.T.CURTO. 
AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) n 45 
Dee 1959 p 1443-8 (discussion) 1448-9, Pertinent data and 
discussion of related parameters based on search of technical 
papers of American and European origin; study is limited 
primarily to voltage classes of 100 kv and above, and inter- 
ruptions of h-v winding of transformer. 33 refs. Paper 59-894. 

Switching Surges Investigated by Joint Program, C.P.ZIM- 
MERMAN, J.K.DILLARD. Elec World v 154 n 13 Sept 26 
1960 p T0-1. Tests conducted by American Electric Power 
Service Corp and Westinghouse Electric Corp on 345 kv 
system concerning shape and magnitude of surges, in order 
to obtain quantitative data for basic insulation level of extra 
h-v lines. 


Switching Surges on Energizing Transformer-Terminated 
Line, I.B.JOHNSON, A.J.SCHULTZ. AIEE—Trans v 79 Pt 3 
(Power Apparatus & Systems) n 48 June 1960 p 241-4 (discus- 
sion) 244-5. Transient network analyzer study on system in 
miniature, conducted in framework of respective AIEE Sub- 
committee investigation, covers energization of open-ended h-v 
transmission lines and of lines terminated in transformers; 
study reveals existence of transient energization voltages 
sufficient to cause operation of modern arresters. Paper 60-92. 


Switching Transients Measured on Live 1382- kV System— 
Comparison with Network Analyser Results, J.S.VOSPER. 
Brit Elec & Allied Industries Research Assn—Tech Report 
n G/T319 1959 15 p, 9 supp plates. Results of measurements 
of transient voltages associated with interruption of short 
circuit currents during series of tests made at 132 kv sub- 
station at Cliff Quay; details of 50 eps recovery voltage wave- 
form, in relation to effect on estimates of restriking voltage 
characteristics in certain cases. 

Trefasig kortslutning med oliktidig tillslagning i de tre 
faserna, Z.CIOK. Elteknik v 3 n 1 Jan 1960 p 7-10. 3-phase 
short circuit occurring successively in separate phases; how 
short-circuit usually begins between one phase and ground, 
and how second and possibly third phase are included after 
some time; under these circumstances very high peak cur- 
rents may occur due to superposition of d-c components from 
different phases; for ungrounded network, highest peak cur- 
rent may be up to 19% higher than highest peak current 
obtainable during simultaneous 3-phase short-circuit. 


Temporary. See Electric Lines—Construction. 
Testing. See Electric Lines—Vibrations. 
Towers. See Electric Lines—Poles and Towers. 


Tree Trimming. Program Helps Cut Trimming Costs, J.H. 
CHEATWOOD. Elec World v 152 n 23 Dec 7 1959 p 69-70. 
Comprehensive tree trimming and right-of-way clearance pro- 
gram developed by Duke Power Co; program eovers super- 
vision, records, size of crews, equipment planning and sur- 
veying, and follow through on completed work; adequate 
supervision and reduction of expenses achieved by decentraliza- 
tion of crews. 


Turkey. 154-Kv Spans Historic Bosporus, H.W.TILESTON. Elec 
World v 153 n 6 Feb 8 1960 p 48-4. Basie data on aerial trans- 
mission line supplying Istanbul from newly developed power 
sources in Asia; main crossing is 5246 ft and minimum clear- 
ance 193 ft 7 in. 


W.N. McDANIEL. AIEE—Tyvans v 79 Pt 3 (Power Apparatus 
& Systems) n 49 Aug 1960 p 406-12 (discussion) 412-14, Study 
of dynamic behavior of noncircular electric transmission line 
conductor in steady wind, using coupled linearized differential 
equations of motion and stretched string mathematical model ; 
analysis predicts negatively damped periodic motion for some 
jee-covered transmission line spans during moderate speed, 
steady winds and of some significant characteristics of gal- 
loping transmission line conductors. Paper 60-190. 

Factors Affecting Vibratory Stresses in Cables Near Point 
of Support, R.F.STEIDEL, Jr. AIEE—Trans v 78 pt 3 
(Power Apparatus & Systems) n 45 Dee 1959 p 1207-12 (dis- 
cussion) 1212-13. Statistical analysis based on tests performed 
on outdoor test span, resulting in equations for use in design 
of suspension clamp to arrive at saddle curvature, which more 
uniformly distributes bearing load of suspension clamp and 
reduces mean stress in individual strands. Paper 59-801. 


Improved Systems for Recording Conductor Vibration, C.B. 
RAWLINS, J.R.HARVEY. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1494-1500 (discussion) 
1500-1. Problems involved in natural vibration recording; fea- 
tures of permanent recording installation used at outdoor 
test spans of Alcoa Research Laboratories, Massena, NY ; 
portable system intended for use on lines which are in serv- 
ice. Paper 59-178. 

Telemetry Tool Probes Audible Noise from 345-kv Line, J.J. 
RATKOWSKI, R.A-EUCKER. Elee Light & Power v 38 n 3 
Feb 1 1960 p 38-40. Investigation of audible noise from 345-kv 
tower line on Commonwealth Edison system, correlating me- 
chanical vibration to noise phenomenon; how valid vibration 
and strain data was successfully transmitted by radio link 
through electric field of operating line to ground receiver- 
recorder. 


Voltage Regulation. Massnahmen zur Verbesserung der Span- 


nungshaltung in Niederspannungsversorgungsnetzen, W.DORA. 
Elektrizitaetswirtschaft v 58 n 20 Oct 20 1959 p 707-10. Meas- 
ures for improving voltage stability of l-v supply systems 
(380/220 v); inexpensive method involves correct selection of 
tapping points on distribution network transformers and volt- 
age control in power plant or substation, in accordance with 
l-v telemetering at check points in network. 


Narrow Voltage Band Saves Capital, M.W.GANGEL. Elec 
World v 153 n 6 Feb 8 1960 p 47-8. How differences in band- 
width of as little as 1 v have marked effect on load which can 
be carried on feeder, as well as on net revenue resulting from 
that load; narrow bandwidth, which permits additional load 
to be carried, can eliminate or forestall additional investment 
in supplementary voltage control equipment, costly feeder 
reinforcement, or line rebuilding, and permit serving overall 
system load with fewer feeders and fewer substations. 


New Approach Cuts Distribution Regulation Costs, R.F. 
LAWRENCE, D.N.REPS. Elec World v 153 n 19 May 9 1960 
p 56-8. How supplementary regulation at selected distribution 
transformers offers more economical control of distribution 
voltage than conventional use of line regulators along primary 
feeder; new method, using recently-developed automatic sec- 
ondary-voltage regulator to overcome voltage limitations in 
designing distribution systems for optimum economy; it also 
provides economical correction for voltage problems encoun- 
tered on existing distribution. 


ELECTRIC LOCOMOTIVES. See Locomotives, Electric. 
ELECTRIC MACHINERY 


See also Electric Coils; Electric Commutators; Electrie Gen- 
erators; Electric Motors; Electric Transformers; Electrical 
Engineering ; Turbogenerators; Voltage Regulators. 


Analysis of Solid Rotor Machines, A.J.WOOD, C.CONCOR- 
DIA. AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) 
n 46 Feb 1960 p 1657-72 (discussion) 1672-3, v 79 n 47 April 
1960 p 21-31. Analysis includes solid-rotor induction machines, 
various eddy-current devices, with primary emphasis on anal- 
ysis of configurations which simulate modern turbine genera- 
tor; Pt 1: Operational Impedances and Equivalent Circuits, 
1657-65 ; Analysis of Solid Rotor Machines Pt 2: Effects of 
Curvature, 1666-72. Pt 8: Finite length Effects, 21-26; Pt 4: 
Approximate Non-Linear Analysis, 26-31. Papers 59-1114, 59- 
1115, 60-21, 60-22. 


Berechnung elektrischer Ausgleichswellen bei Reihenschal- 
tung der Staenderwicklungen, F.UNGRUH, J.SCHNEIDER. 
ETZ (id A) v 81 n 10 May 9 1960 p 866-9. Design of electric 
balancing shafts when stator windings are connected in 
series; method for advance calculation of local curves for 
current and torque characteristics; local curves for primary 
current are family of circles with slip as parameter: formulas 
for torques of machines connected to shaft, with aid of which 
moment curves can be calculated. 


Effects of Negative-Phase-Sequence Current Source in Elec- 
tric Power System on Rotary Machines, S.IMAGAWA, H. 
MIYAGI. Inst Elec Engrs Japan—J vy 79 n 851 Aug 1959 p 
1065-74. Analysis of stator and rotor copper loss, mean tem- 
perature rise, and uneven heating of stator winding of ma- 


Armatures. 
Control. 


Cooling. 
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chinery caused by unbalance in power system due to a-c elec- 
tric railroad load and other large single phase loads; deter- 
mination of allowable unbalance value. (In Japanese with 
English summary). 


Etude du transfert de l’énergie dans les machines 4 mouve- 
ment rectiligne alternatif & réluctance variable, J.JARRET. 
Revue Générale de I’Electricité y 69 n 2 Feb 1960 p 109-14. 
Energy transfer in reciprocating machines with variable re- 
luctance ; description of machine in which flat laminated core 
is driven with reciprocating motion between two pairs of 
poles excited with d-c in opposite directions, its magnetic 
circuit including yoke carrying winding for production of 1 
ph voltage; machine is applicable to relatively small power 
(tens and hundreds of kw). 

Iskazhenie kharakteristik elektromashin s shirokim dia- 
pazonom skorostei, I.Z.AGEEV. Elektrichestvo v 80 n 11 Nov 
1959 p 52-6. Distortion of characteristics of electric machines 
with wide range of speeds; examination of distortion causing 
factors, such as transverse armature reaction, magnetizing 
force of commutating sections and asymmetry of field of 
commutating poles; effect of these factors on various types 
of machinery. 


Life Expectancy of Electrical Machines with Variable Loads, 
J.BEN URI. Instn Elec Engrs—Proe v 107 pt C (Monograph 
n 354) n 12 Sept 1960 p 187-44. Equations for load changes 
and for straight-line and exponential temperature changes; it 
is shown that cooling-off period especially can be very danger- 
ous and take very appreciable part of life expectancy of elec- 
tric equipment; sample calculations on transformer and inter- 
mittent motor loads. 26 refs. 

New Form of Tensor Equations of Electrical Machines, G.S. 
BROSAN. Instn Elec Engrs—Proc v 107 pt C (Monograph n 
378) n 12 Sept 1960 p 299-305. New set of equations based on 
principle of least curvature are suitable for both holonomic 
and non-holonomic systems; application is shown by examples. 

Perekhodnye protsessy i chastotnye kharakteristiki mashin 
peremennogo toka, E.Ya.KAZOVSKII. Acta Technica (Prague) 
v 5 n 2 1960 p 69-110. Frequency characteristics and transients 
of a-c machinery; application of modern frequency methods 
and logarithmic characteristics to theory of transients to 
determine with sufficient precision transient response of set 
under various conditions, especially during its asynchronous 
switching on grid and three-phase shorts. 20 refs. (English 
summary). 

Primenenie printsypa nalozheniya pri issledovaniyakh ma- 
shin peremennogo toka, I.I.TRESHCHEV. Elektrichestvo v 79 
n 9 Sept 1959 p 30-5; see also English translation in Elec 
Technology USSR v 3 July 1960 p 465-78. Use of superposi- 
tion theorem in studying a-c machinery; how calculation of 
transients in synchronous and induction machines can be sim- 
plified when all or part of their windings are regarded as 
superconductors, and then applying theorem of superposition ; 
examples of two-phase short circuit and maximum torque of 
induction generator during connection to other supply source. 


Skhema zameshcheniya mnogofaznoi simmetrichnoi mashiny 
$s massivnym rotorom, I.M.POSTNIKOV, G.M.KIRICHEK. 
Elektrichestvo v 80 n 11 Nov 1959 p 44-8. Equivalent circuit of 
multiphase symmetrical machine; method for calculating 
parameters of circuit, both for integral and fractional-slot 
windings; circuit applies to machine with solid rotor but can 
also be used for machine with squirrel cage rotor. 


Symmetrische Komponenten der Momentanwerte, oder Vek- 
toren der elektrischen Groessen? K.P.KOVACS. Archiv fuer 
Elektrotechnik v 45 n 2 1960 p 99-117. Symmetrical com- 
ponents of instantaneous values or vectors of electric magni- 
tudes; space vector developed from instantaneous values of 
phase magnitudes is shown to be more expedient in applica- 
tions to transient calculations in 3-phase systems, particularly 
in 3-phase machinery, than is symmetrical components 
method; examples of 3-phase short current in smooth-core syn- 
chronous machine and of step-by-step switching of induction 
motors. 


Uravnenie elektricheskikh mashin peremennogo toka y_fizi- 
cheskikh i otnositel’nykh edinitsakh, M.I.ALYAB’EY. Elek- 
trichestvo v 80 n 1 Jan 1960 p 18-26. Equations for a-c ma- 
chines, using physical quantities, or those in per unit form; 
anaylsis of 10 systems of units elaborated by author, in order 
to make it easier to understand and compare work of different 
authors using different systems; use is made of relationships 
and equations true for ‘ideal’ electric machines, or groups of 
machines; synchronous machines with large number of rotor 
circuits are special case. 

Vaduchova mezera elektrickeho stroje—jeho treti hlavni 
rozmer, A.J.BERGER. Elektrotechnicky Obzor v 48 n 10 Oct 
1959 p 510-13. Air gap of electric machine—its third main 
dimension; direct or indirect influence exerted by air gap 
on main properties of any electric machines, including losses, 
shaft deflection, overlap capacity, noise etc. English summary. 
See Electric Machinery—Windings. 

See Electric Control; Electric Motors—Control; Hlec- 
tric Transformers—Control; Voltage Regulators. 
See Electric Transformers—Cooling, 


ELECTRIC MACHINERY—Continued 
Cores. See Electric Coils—Cores. 


Design. See also Electric Machinery—Losses; Electric Machin- 
ery—Synchronous; Electric Machinery—Vibrations. 


Bietrag zur HErmittlung des magnetischen Spannungsabfalls 
ueber dem Luftspalt elektrischer Maschinen, G.MUELLER. 
Dresden. Technische Hochschule—Wissenschaftliche Zeit v 9 
n 1 1959-60 p 97-102. Determination of magnetic potential 
drop in air gap of electric machinery; assumptions concern- 
ing distribution of inductance on stator surface, making it 
possible to apply Carter’s factors, ideal stator length and 
other known values to calculations in more general way, and 
to establish interrelationships between them; comparison of 
various methods for magnetic calculation of electric machines. 


Digital Computer Applied to Design of Salient-Pole Syn- 
chronous Machines, G.K.RIDLEY. Engineer v 210 n 5466 Oct 
28 1960 p 709-10. Development of analytic application of Fer- 
ranti “Pegasus” Computer to major portion of design (ex- 
eluding stator winding design in view of large number of 
variables involved) ; program is described, and flow diagrams 
are given for complete program, for discrimination, magnetic 
saturation and strip-on-edge design sub-routines, and for wire 
wound field coil design. 

Direct Current. See also Electric Motors—Direct Current. 


Electrical Conversion, N.PEACH. Power v 103 n 12 Dee 
1959 p 67-90. Review of equipment advances required to meet 
increased use of d-c electricity; rotating machines include 
motor-generator sets, converter-inverters, and brushless gen- 
erators; mercury-are rectifiers include ignitions, thyratrons, 
excitrons, and multianode rectifiers; semiconductors include 
those made of Si, Ge, Se and copper oxide; hot cathode (ther- 
mionie electron tubes) include thyratrons and phanatrons. 


Drives. See Electric Drive. 


Insulation. See Electric Insulating Materials; Electric Machin- 
ery—Protection; Electric Machinery—Windings. 


Losses. See also Electric Motors—Losses; Electric Transformers 
—Losses. 


Analogue Treatment of Eddy-Current Problems Involving 
Two-Dimensional Fields, J.ROBERTS. Instn Elec Engrs—Proc- 
v 107 pt C n 11 (Monograph n 341) Mar 1960 p 11-18. RC- 
analog representation of electromagnetic fields involving unidi- 
rectional current flow, such as those associated with current- 
carrying conductors lying in armature slots; resulting mag- 
netic field is fully represented in analogy; capacitor current in 
latter is directly equivalent to current flow in corresponding 
section of conductor, and eddy-current loss in conductor may 
be calculated from distribution of current between several 
capacitors. 


Caleulation of Stray Load Losses in D-C Machinery, E. 
ERDELYI. AIEE—Trans v 79 Pt 3 (Power Apparatus & Sys- 
tems) n 48 June 1960 p 129-37 (discussion) 137-8. Review 
of information on stray load losses, which now, relatively 
easily can be included in design calculations, using digital com- 
puters; losses are classified according to location where they 
occur; cause of losses is described and calculation of losses 
is reviewed historically. 49 refs. Paper 60-98. 

Die elektrodynamische Wirkung eines Wechselstromfadens 
auf einen leitenden Halbraum, M.STAFL. Acta Technica 
(Prague) v 5 n 2 1960 p 124-42. Dynamic effects of alternat- 
ing current filament placed at certain distance from conduct- 
ing semispace; analysis of basic problem met in design of syn- 
chronous machinery; calculation of eddy current density in 
closed form and by convergent infinite series for practical use; 
caleulation of force acting on current filament and components 
of magnetic field; screening effect. 

Eddy Currents in Synchronous and Asynchronous Machines 
With Unlaminated Rotors, I.M.POSTNIKOV. Electric Tech- 
nology USSR v 4 Dec 1959 p 463-79. English translation of 
article indexed in Engineering Index 1959 p 388 from HElek- 
trichestvo Oct 1958. 

Equivalent Circuit and Evaluation of Eddy-Current Loss in 
Solid Cores Subjected to Alternating and Rotating Magnetic 
Fields, N.KESAVAMURTHY, P.K.RAJAGOPALAN. Instn 
Elec Engrs—Proc v 107 pt C (Monograph n 385) n 12 Sept 
1960 p 353-61. Concept of power factor of magnetizing wind- 
ing is used in method for evaluating equivalent impedance of 
system as whole; formulas deduced are applied to compute 
performance characteristics of solid-rotor induction machine. 

Kalorimetrische Messung der Ummagnetisierungsverluste 
yon Ringkernen, F.KOPPELMANN, G.UNGER. ETZ (Ed A) 
v 80 n 22 Nov 11 1959 p 773-7. Calorimetric measurement of 
magnetic reversal losses in ring cores; determination of 
hysteresis and eddy current losses; comparison of results for 
cold rolled silicon and dynamo steel sheets, with results ob- 
tained from electric measurements. 

Povrchove ztraty v elektrickych strojich pri chodu naprazdno, 
F.PROVAZNIK. Elektrotechnicky Obzor v 48 n 11 Novy 1959 
p 566-72. Surface losses in electric machines under no-load 
run conditions; relations for such losses caused by slots and 
teeth on rotating magnetic field; calculation of increase in 
such losses by magnetic saturation; relations for machines 
with solid and laminated poles. English summary. 
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Proudy a ztraty v komutatorovych spojkach u stejnosmernych 
stroju, D.MAYER. Elektrotechnicky Obzor v 49 n 1 Jan 1960 
p 24-7. Currents and losses in commutator risers of d-c ma- 
chines; relations for time dependence of current in commuta- 
tor risers for various types of windings; calculation of effec- 
tive value of current and of Joule losses. 


Manufacture. Winding Stator Assemblies, J.F.LILL. Automa- 
tion v 7 n 7 July 1960 p 59-63. Considerations influencing 
production methods of wound stators for small motors and al- 
ternators, especially those of importance in winding coils 
directly into stator frames on automatic machines; manufac- 
turing methods of Fort Wayne Tool, Die & Engineering Co. 


Protection. See also Electric Circuit Breakers; Electric Fuses ; 
Electric Motors—Protection ; Electric Relays—Protective ; Elec- 
tric Transformers—Protection. 


Improved Method of Corona Suppression for High-Voltage 
Rotating Machines, V.E.MANNI, W.SCHNEIDER. AIEKE— 
Trans v 79 pt 3 (Power Apparatus & Systems) n 47 Apr 
1960 p 49-52. Discussion of variable-number, length-, and 
depth-foil system providing design for optimum elimination of 
corona in end turns of h-v stator winding; insertion of foils 
within ground wall does not detract from high standards of 
synthetic-resin bonded-mica tape insulation. Paper 60-5. 


Koronaschutz in nuten elektrischer Maschinen, A.VEVERKA. 
Acta Technica (Prague) v 4 n 6 1959 p 459-73. Corona protec- 
tion in slots of electric machines; study of specific resistance 
of semiconducting coating in slots, assuming that coating is 
not conductively connected with stator iron and that dis- 
charge channel commences in gap between coating and iron; 
analysis of extreme case, where periphery of coating is con- 
nected with stator iron in slot at exit only and gap of con- 
stant width exists between coating and iron in slot. 


Specialni materialy pro tepelna rele, F.KASPAR. Electro- 
technicky Obzor v 49 n 1 Jan 1960 p 14-19. Special materials 
for thermal delays; analysis of mechanical stresses and deflec- 
tions of strips made of bimetallic materials with large number 
of layers. 

Standards. See also Electric Motors—Standards. 


Recommendations for Rotating Electrical Machinery (Ex- 
eluding Machines for Traction Vehicles). Int Electrotech Com- 
mission—Publ n 34-1 1960 33 p. Recommendations apply to 
rotating machines, without limitation of output or voltage, 
and cover definitions, rating, service conditions, temperature 
rise, dielectric tests, excess current and excess torque, com- 
mutation tests, tolerances and rating plates. 


Recommendations on Determination of Efficiency of Rotat- 
ing Electrical Machinery (Excluding Machines for Traction 
Vehicles). Int Electrotech Commission—Pub] n 34-2 1960 385 
p. Recommendations cover definitions and determination of 
efficiency, and loss schedules for d-e motors and generators, 
polyphase induction motors and induction generators, and 
polyphase synchronous motors and generators; calibrated- 
motor and retardation methods. 


Synchronous. See also Electric Generators—Synchronous; Elec- 
tric Machinery—-Design; Electric Motors—Synchronous. 

Asinkhronnye momenty sinkhronnoi mashiny s kompen- 
satsiei soprotivleniya tsepi vozbuzhdeniya, B.K.KARPENKO. 
Elektrichestvo v 80 n 1 Jan 1960 p 51-5. Asynchronous torque 
components of synchronous machine, with compensation of 
field circuit resistance; mathematical study of one of methods 
of increasing asynchronous torque of asynchronous machines 
created by excitation winding; compensation of resistance 
of excitation circuit can produce asynchronous torques, created 
by winding, equal to (1.2 to 1.5) My. 

Contributo sperimentale alla misura dell’angolo di coppia 
delle macchine sincrone, C.BENCO. Tecnica Italiana vy 24 n 
6 Sept 1959 p 475-80. Experimental contribution for measur- 
ing torque angle of synchronous machines; electronic method 
for measuring torque angle; § angle is directly read on grad- 
uated oscillographie sereen; some experimental results are 
given. 


Die Moeglichkeit zur Erhoehung der statischen Stabilitaets- 
grenze bei Sychronmaschinen, M.CANAY. Assn Suisse des Elec- 
triciens —Bul v 50 n 21 Oct 10 1959 p 1016-19. Possibility of 
increasing static stability limit of synchronous machines; use 
of pole-angle regulator providing excitation proportional to 
this angle; dependence of action on steepness of regulator 
characteristic, which can be calculated in advance. 

Differentsial’nye uravneniya Goreva-Parka, L.P.VERE - 
NIKOV, D.V.VILESOV. Elektrichestvo vy 80) n ii ice les 
p 7-19. Gorey-Park differential equations; it is shown that 
various rotational forms of these equations for= synchronous 
machines relate to special cases of proposed general equation ; 
extension of system of equations, and its rationalization for 
various conditions of rotor stator excitation characteristics 
and equations of moments for synchronous machines, 

Entwicklung geschlossener Naeherungsbeziehungen fuer un- 
symmetrische Stosskurzschluesse der synchronen Schenkelpol- 
maschine, L.LHANNAKAM. Archiv fuer Elektrotechnik v 45 n 
2 1960 p 118-56. Development of closed approximate relations 
for unsymmetrical momentary short circuits of synchronous 
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core-pole machines; differential equations for 8-pole machines, 
stator winding of which is subjected to either 2-pole short 
circuit, or single or double ground, 


Kriteria dynamicke stability synchronniho stroje na velke 
siti, J.BASTA. Elektrotechnicky Obzor v 48 n 7 July 1959 p 
339-43. Criterion of dynamic stability of synchronous machines 
in large power system; analysis concerns non-linear hunting 
of machines in six different cases; damper winding stability 
limit is given by singular point of curve, yielding function of 
slip on power angle. English summary. 


PoleChanging of Salient Pole Synchronous Machines, K. 
SANO. Inst Elec Engrs Japan—J v 79 n 855 Dee 1959 p 1605- 
14. Inadequacy of conventional methods for pole changing of 
machines used in pumped storage plants alternatively as 
generators and motors; new method makes it possible to 
change either one of any two poles; as every pole is excited 
and is located in regular pole range in either case, utilization 
factor of magnetic flux is large, making it possible to design 
machines of same size and weight as ordinary synchronous 
machines; new philosophy of synchronous machine theory. In 
Japanese with English abstract. 


Proudovy naraz pri samosynchronovani, Z.ZOUBEK. Elek- 
trotechnicky Obzor v 49 n 4 Apr 1960 p 199-204. Current 
surge during synchronization; expression for current, derived 
from Park-Gorev equations, after having made some simplified 
assumptions, including that of constant slip; experimental 
verification obtained from tests with 40 kva alternator, rotor 
angle of which was varied. 


Sonderfaelle des Kurzschlusses bei Synchronmaschinen, W. 
SCHUISKY. Ingenieur v 72 n 23 June 3 1960 p E31-4. Special 
cases of short circuits in synchronous machines; on basis of 
general equations for rotating field polyphase machines operat- 
ing under transient conditions, currents for synchronous 
machines are defined for two cases: viz at short cireuits with 
full voltage and load, and at short circuits with full voltage 
and quick response; latter case also embraces performance 
of short circuit test generator. (In German). 


Synchronous Machine with Solid Cylindrical Rotor—2, C. 
CONCORDIA. AIEE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 46 Feb 1960 p 1650-7. Extension of Pt 1 (see 
Engineering Index 1937 p 386) to include new numerical 
results for simplified special cases of transient performance 
of solid-rotor machine; expression of results of previous 
analysis in more convenient form; outline of new analytical 
attack that represents actual physical configuration of machine 
more realistically. Paper 59-1121. 


Univerzalni model synechronniho stroje, J.CEMUS, V. 
HAMATA. Elektrotechnicky Obzor v 48 n 7 July 1959 p 858-7. 
Universal model of synchronous machine; design and applica- 
tion of a-c model intended especially for study of asynchro- 
nous run of synchronous machines; model permits preliminary 
determination of operational current and moment characteris- 
tics to verify properties of machine and correctness of design ; 
reference for dimensioning of machines can be obtained 
studying influence of individual parts of machines and their 
constructional variations on starting. 


Temperature. See also Electric Generators—Temperature. 


Bestimmung der Hrwaermung von elektrischen Maschinen 
und Transformatoren mit Hilfe des Waermenetzes, W.SCHU- 
ISKY. Assn Suisse des Electriciens—Bul v 50 n 17 Aug 15 
1959 p 825-31. Determination of heating of electric machines 
and transformers by means of thermal network; development 
of networks, based on mean temperature rise, for various 
types of machinery. 


Der Waermewiderstand zwischen Zahn und Joch, J.HAK. 
Archiv fuer Elektrotechnik v 45 n 1 1960 p 49-58. Heat re- 
sistance between tooth and yoke; conditions for determination 
of heat resistance in electric machinery; how accuracy of 
temperature calculations can be increased by assuming iron 
as divided into two heat sources. 


Determining Thermal Transients, W.O.VEBBER, T.R.HER- 
MAN. Allis-Chalmers Elec Rev v 24 n 4 1959 p 25-9. Analysis 
of thermal distribution problems using electric analogy of 
heat flow; calculations by digital computer. 


Nagrev rotornoi kletki sinkhronnogo kompensatora pri 
asinkhronnom puske, N.A.POLYAK. Elektrichestvo v 79 n 9 
Sept 1959 p 41-6. Heating of rotor cage during asynchronous 
starting of synchronous condenser; method and results of 
calculation of mean temperature during whole period of start- 
ing for separate rods and other elements of rotor. 


Temperaturnoe i skorostnoe polya pri laminarnom dvizhenii 
zhidkosti mezhdu vrashchayushchimisya koaksial’nymi_ tsilin- 
drami, A.I.BORISENKO, A.D.MYSHKIS. Prikladnaya Mate- 
matika i Mekhanika v 23 n 4 July-Aug 1959 p 741-8; see also 
English translation in Applied Mathematics & Mechanics v 23 
n 41 1959 p 1054-65. Temperature and velocity distributions 
in laminar flow of fluid between rotating coaxial cylinders ; 
study is concerned with temperature and flow in air gap 
between rotor and stator of electrical machinery; oil flow 
in immersed machines. 


Vibrations. 


THE ENGINEERING INDEX—1960 


397 


ELECTRIC MACHINERY—Continued 


Versuch einer genauren Vorausberechnung des zeitlichen 
Erwaermungsyerlaufes elektrischer Maschinen mittels Waerme- 
quellennetzen, A.KESSLER. Archiv fuer Elektrotechnik y 45 
n il 1960 p 59-76. Attempt to predetermine heat flow in elec- 
tric machinery more accurately by means of equivalent ther- 
mal circuits; analysis of various calculation techniques and 
results of measurements to develop generalized approximate 


method for practical calculations; computer applications. 
24 refs. 


Wyznaczanie temperatury wirnikow maszyn asynchronicz- 
nych z pomiarow poslizgu, F.ANDRZEJEWSKI, Z.ORZESZ- 
KOWSKI. Archiwum Elektrotechniki v 8 n 2 1959 p 259-79. 
Method for determination of rotor temperature of asynchro- 
nous machines, based on measurement of slip from end of 
starting period up to achievement of thermal stability state; 
method, permitting measurement under operating conditions, 


was tested on various large slip ring machines. (English ab- 
stract). 


Testing. See _also Electric Machinery—Windings; Electric 
Motors—Testing ; Electric Transformers—Testing. 
Dynamicke mereni momentove charakteristiky, F.PAV- 


LASEK. Elektrotechnicky Obzor v 48 n 9 Sept 1959 p 468-72. 
Dynamic measurement of moment characteristic; method con- 
sists of direct measurement of moment transmitted through 
air gap by piezo-electric means, making use of d-c tacho- 
dynamo with stationary magnetic circuit; voltage directly 
proportional to moment is led to vertical plates of cathode 
ray oscilloscope and voltage of tachodynamo directly pro- 
portional to rotational speed is connected to horizontal plates; 
ray indicates directly actual dynamic characteristic on screen. 


Impulsive Testing of Rotating A-C Machines. AIEE—Trans 
v 79 Pt 3 (Power Apparatus & Systems) n 48 June 1960 p 
182-5 (discussion) 185-8. Report by ASA C-50 Subcommittee 
on Impulse Testing of Rotating A-C Machines of AIEE Rotat- 
ing Machinery Committee; paper covers a-c machines having 
single-turn or multiturn form-wound armature coils in unit- 
type installations and installations where machines are con- 
nected to busses to which are connected overhead circuits. 
27 refs. Paper 60-125. 


Maling av treghetsmoment, H.SELSETH. Elektroteknisk 
Tidsskrift v 73 n 10 Apr 5 1960 p 165-8. Measurement of 
moment of inertia; new method of measurement of rotating 
parts of electro-mechanical system, which does not rely on 
assumption of frictional torque being constant; example of 
practical measurements. 


O jiste metode reseni potencialnich poli, M.KOTAL. Elek- 
trotechnicky Obzor v 49 n 1 Jan 1960 p 30-6. Method for 
determination of potential fields; fundamentals of Southwell’s 
relaxation method; procedure for solution of field when 
singularity occurs; example of determining field in front of 
generator stator. 


Pouzitie Hallovych sond na vysetrenie magnetickeho pol’a 
vo vzduchovej medzere otacivych elektrickych strojov, L. 
CESNAK, K.MERINSKY. Elektrotechnicky Obzor v 48 n 9 
Sept 1959 p 485-9. Application of Hall probes to investigation 
of magnetic field in air gap of rotating electric machines; 
design of InSb Hall probe and advantages of its use as com- 
pared with techniques based on principle of induction law; 
oscillographic records of courses of magnetic fields of experi- 
mental d-c and asynchronous motor under various operational 
conditions. 


Amplitude Build-Up During Acceleration of Oscil- 
latory Systems Possessing Several Degrees of Freedom, O.I. 
ELGERD. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 45 Dee 1959 p 1248-51. Approximate semigraphical 
solution of differential equation pertaining to problems asso- 
ciated with rotational systems consisting of impellers, motors, 
and couplings and possessing number of natural frequencies 
which are sensitive to harmonic torque components of even 
small magnitudes, should frequencies of these components 
coincide with any of natural frequencies; relevance of solu- 
tion to wind tunnel drive problems. Paper No. 59-803. 


Vibrations in Rotating Systems, D.C.PHILBRICK, M. 
RASHEVSKY, P.J-HAWKSHAW. Westinghouse Engr v 19 
n 6-Nov 1959 p 174-7. How, with new computer techniques, 
rotating system can be simulated, and vibrational disturbances 
eliminated, during design; for accurate results, all factors 
should be included, such as flexible rotor supports. 


Windings. See also Electric Equipment—Embedded ; Electric 
Fields; Electric Generators—Windings; Electric Insulating 
Materials; Electric Insulating Materials—Varnish ; Electric 
Machinery—Protection; Electric Motors—Windings; Electric 


Transformers—Windings. 


Application of Method of Images to Machine End-Winding 
Fields, C.J.CARPENTER. Instn Elec Engrs—Proc v 106 pt A 
(Power Eng) n 35 Oct 1960 p 487-500. Method which is well 
suited to turbo-type alternators with magnetic or non- 
magnetic end-rings, and to induction motors, makes use of 
vector potential; comparatively simple calculation is pos- 
sible of flux linkages due to complex end-winding arrays; 
image principle is extended to circuits which are partly 
embedded in reflecting surface; example of calculation for 
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end-winding inductance of 2-layer induction-motor winding. 
Paper 3327U. 


Electronic Surge Testing of Universal Armatures With Null 
Detection, H.R.WEED. AIEE—Trans v 78 pt 3 (Power Ap- 
paratus & Systems) n 45 Dec 1959 p 1219-26. Analysis of 
test methods based on comparison of transient in acceptable 
standard winding with transient found when test winding is 
excited; techniques of obtaining and comparing these two 
transients; use of alternate single pulses; null detection 
using two simultaneous pulses. Paper 59-684. 


Izolace vinuti a zvyseni efektivnosti vyroby elektrickych 
tocivych stroju, B-CERVENKA. Elektrotechnicky Obzor v 49 
n 4 Apr 1960 p 186-90. Insulation of windings and increase 
of effectiveness of electric rotating machines; improvements 
in insulation of turbogenerators, d-ec machines, and traction 
motors; use of reconstructed mica (Remica) backed by non- 
alkaline glass fabric and bonded with epoxy resin; mechaniza- 
tion of insulating operation and cleaning of conductor ends 
from insulation. 


On Special Forms of Fractional Slot Winding, K.MATSU- 
YAMA. Inst Elec Engrs Japan—J v 80 n 858 Mar 1960 
p 261-70. Study of symmetrical 3-phase 2-layer windings with- 
out empty slots for a-c machinery; formula for calculating 
winding factor of harmonics of fractional order peculiar to 
fractional slot windings, even for coil arrangement of de- 
formed pattern; generalized construction method for pole- 
changeable fractional slot windings of pole ratio 1:2; new 
method to construct pole-changeable wave winding whose pole 
ratio is nearly equal to 1; generalized method to construct 
Leukert’s semiparallel winding. (In Japanese with English 
summary). 


Study of Thermoplastic Behavior of Enameled Magnet Wire, 
F.POLENZ. Insulation (Libertyville, Ill) v 6 n 6 June 1960 
p 29-33. Test method and apparatus based on determination 
of “residual distance’? between enameled windings, decreas- 
ing with increased temperature, and finally leading to short 
circuit; tests on three types of enameled wire. 


Winding Factor and Gap- and Slot-Leakage Reactance of 
Fractional Slot Winding, K.MATSUYAMA. Electrotechnical 
J of Japan v 5 n 2 1959 p 51-5. Study of symmetrical 
3-phase 2-layer windings without empty slots; method of coil 
arrangement of basic pattern and its winding factor; gap 
leakage reactance; effect of slot opening on gap leakage reac- 
tance. 


ELECTRIC MACHINING. See Metals Cutting—Electric. 
ELECTRIC MANUFACTURING PLANTS 


See also Electric Motors—Manufacture; Electric Relays— 
Manufacture; Electric Transformers—Manufacture; Industrial 
Wastes—Electric Manufacturing Plants; Materials Handling 
—Electric Manufacturing Plants. Radio Equipment—Manu- 
facture. 


Power Supply. De beveiliging van het 10 kV-hoofdverdeelnet 
van de N.V.Philips’ Gloeilampenfabrieken te Eindhoven, B. 
KREDIET. Electro-Techniek v 37 n 25 Dec 10 1959 p 579-82. 
Protection of 10 kv main distribution system of Philips plants 
at Eindhoven; layout of system; reasons for selection of 
pilot-wire current-comparison relaying, using ordinary tele- 
phone cable in “‘opposed-voltage”’ scheme; voltage between 
pilot-wires and stability of whole system under external 
faults; use of current transformers on both ends of cables 
having unequal saturation at high overcurrents. 


ELECTRIC MEASUREMENTS 


See also Dielectries—Measurement; Electric Discharge; 
Electric Instrument Transformers; Electric Insulating Ma- 
terials—Testing ; Electric Measuring Bridges; Hlectric Meas- 
uring Instruments; Electric Meters; Electric Network Analy- 
zers; Electric Resistors; Electrical Engineering—Research ; 
Galvanometers ; Geophysics—Electric; Instruments; Magnetic 
Materials; Magnetic Measurements; Oscillographs; Radio 
Measurements. 


Capacitance of Parallel Rectangular Cylinders, J.D.HOR- 
GAN. AIEE—Trans v 79 pt 2 (Applications & Industry) n 48 
May 1960 p 119-20. Curves displaying accurately determined 
values for capacitance per unit length of two parallel rec- 
tangular cylinders; explanation of technique used in obtain- 
ing these curves in order to indicate its utility in study of 
other conductor configurations ; curves are useful in determin- 
ing magnetic permeance associated with relay and contactor 
magnets of similar configuration. Paper 59-111. 


Contactless Method for Measuring Specific Impedance and 
Geometric Dimensions by Means of Eddy Currents, V.P. 
GRABOVETSKII. Automation & Remote Control v 20 n 7 
July 1959 p 921-9. English translation of article indexed in 
Engineering Index 1959 p 390 from Avtomatika i Telemekha- 
nika July 1959. 

Détermination des courants de Foucault au moyen du 
potentiel vecteur électrique, M.P.ZLATEV. J de Physique et 
le Radium (Physique Appliquée) v 21 n 3 Mar 1960, p 16A- 
18A. Determination of eddy current by means of electric vector 
potential; usual integral equation for vector potential is used, 
where integration extends over closed, unbranched, inducing 
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magnetic contour; method is based on Ohm’s law in dif- 
ferential form, applying Stokes’ theorem ; results ean be used 
to perform practical calculation for electrical induction ap- 
paratus. 


Direct Measurement of Integral i2.dt by Method Based on 
Hall Effect, S.C.RYDER-SMITH, A.E.GUILE, A.E.BARRING- 
TON. J Sci Instruments v 37 n 3 Mar 1960 p 100-3. Squaring 
unit is used to give a-c output, amplitude of which is pro- 
portional to square of input current; input impedance is low, 
so that unit may conveniently be fed from shunt; output, is 
amplified in tuned amplifier, and fed through rectifying 
circuit to integrating instrument such as fluxmeter, so that 
direct reading of integral i?.dt is obtained; modification sug- 
gested for obtaining are energy in circuit breaker. 


Ermittlung von Entladungsvorgaengen bei hohen Spannun- 
gen, J.KKOENIG. Elektrie v 13 n 9 Sept 1959 p 327-32. De- 
termination of h-vy discharge phenomena; highly sensitive 
method for determination of initial voltage, while testing 
apparatus operating at voltages up to 600 kv. 


How to Make Basic D-C Measurements, J.B.KELLEY. Elec 
Mfg v 65 n 5 May 1960 p 224-37. Use of standard resistor and 
standard cell as basic elements in setting up electric standards 
laboratory in plant; how direct-reading and universal-ratio 
sets can be calibrated by “bootstrap” methods, starting with 
standard resistors, and two types of instrument potentiom- 
eters, using standard cell and universal-ratio set. 


Measurement and Influence of Surface Charges in High- 
Voltage Phenomena, S.I.REYNOLDS. Elec Eng v 78 n 11 Nov 
1959 p 1090-4. Formation of positive and negative charges 
left on surface of insulation as result of electric discharge 
between metal and dielectric surface; results of measurements 
with rotating probe electrometer; how new method has 
opened up many experimental techniques for studying in- 
fluence of surface charges in high-voltage phenomena. 


Measurement of Work Function by Initial Current Method, 
M.D.MALEV. Instruments & Experimental Techniques (Eng- 
lish translation of Pribory i Tekhnika Eksperimenta) n 5 
Sept-Oct 1959 p 806-8. Simple method makes it possible to ob- 
tain, to semilogarithmic scale, linear characteristic of initial 
current in instrument with arbitrary configuration of elec- 
trodes; linear characteristic is achieved by moving instru- 
ment in magnetic field; error in measurement of contact dif- 
ference in potentials is plus or minus 0.01 v. 


Messgenauigkeit der Kugelfunkenstrecke mit Messkreisaus- 
schnitt bei hoher Wechselspannung, W.FRISCHMANN. Elek- 
trie v 138 n 9 Sept 1959 p 3822-7. Measuring accuracy of ball 
spark gap with test section at high alternating voltage; 
comparative study of accuracy of 50 em and 150 cm sphere 
gaps with and without test section; design calculations of 
fitting tolerances of calotte for measurements on equipment 
for eventual 400 kv transmission. 


Mesure des résistances électriques élevées a l'aide d’une 
chambre d’jionisation utilisée comme source de courant, D. 
BLANC, E.FORT, R.LACOSTE, J.LAGASSE. J de Physique 
et le Radium (Physique Appliquée) v 21 n 3 Mar 1960 p 
52A-6A. Measurement of high electric resistance by means of 
ionization chamber acting as current source; chamber is 
placed in series with resistance whose value is calculated from 
voltage between its terminals, measured with electrometer; 
upper limit of resistance which can be measured accurately is 
101 ohms. 


New Impulse Metering System, C.J.SGNYDER, C.A.BOOKER, 
Jr. AIEE—Trans v 79 pt 1 (Communication & Electronics) n 
48 May 1960 p 159-63. Development and principles of opera- 
tion of new units for power loads in 100-Mw and _ higher 
ranges; units allow impulse rates to be increased tenfold with 
comparable increase in accuracy, and are adaptable for use 
with other types of impulse equipment presently in service, 
or can be used for completely new high rate installations. 
Paper 60-64. 

O primenenii dvukhtaktnogo magnitnogo usilitelya kak iz- 
meritel’nogo organa bol’shikh znachenii postoyannogo toka 
v sistemakh regulirovaniya, O.N.MEL’NIKOV. Elektrichestvo 
v 79 n 8 Aug 1959 p 36-40. Use of full wave magnetic ampli- 
fier for measurement of large direct currents in control 
systems ; comparative analysis of operation of amplifiers when 
connected to differential, bridge, or transformer circuits, in 
terms of power consumption, speed of operation, and linearity. 

On Techniques of Electrical Conductivity Measurements, 
S.F.KOZLOVSKII. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 3 
May-June 1959 p 456-9. It is demonstrated that technique of 
rotating magnetic field may be used to measure electric 
conductivity of substances not only in form of monolithic 
samples, but also in powder form; possibility of increasing 
sensitivity of this technique by two orders of magnitude, 
through use of resonance phenomena to set suspended system 
into oscillation. 

Phase Angle Master Standard for 400 Cycles per Second 
J.H.PARK, H.N.CONES. US Bur Standards—J ers 
Eng & Instrumentation v 64C n 38 July-Sept 1960 p 229-40. 
Continuously variable 0 to 180°, phase shift standard for 
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400 eps is described; it consists of pi-section line made up of 
twelve 14.6° and three 4.3° sections to provide for two sizes 
of coarse steps, and RC circuit at input to line to provide for 
fine steps and continuous fine control. 


Response of Low Resistance Shunts for Impulse Currents, 
H.WITT. Elteknik v 3 n 3 Mar 1960 p 45-7. Compensation 
method used in ASEA Laboratories for designing shunts for 
measurement of high transient currents; it is shown that 
extremely short response times can be obtained by correct 
spacing of parallel strips in tubular resistor or by longitudi- 
nal incisions in solid resistor tubes. 

Surface Probe Method for Resistivity and Other Measure- 
ments, J.P.NEWSOME, J.A.BETTS. Engineer v 209 on 
5435 Mar 25 1960 p 511-14. General theory for electrical 
measurement is developed using method of images; in tech- 
nique, direct current is permitted to flow through two “point” 
electrodes on surface of material, and potential difference 
between specified points measured with further probes ; among 
examples are measurement of semiconductor material resis- 
tivity, liquid conductivity, and thickness of metal plates from 
one side only. 12 refs. 


Trennung der Wirbelstromverluste auf Grund der Wirbel- 
stromellipse, R.RISCH. Scientia Electrica v 6 n 2 1960 p 75-9. 
Separation of eddy current losses from hysteresis losses by 
means of eddy current ellipse; how eddy current loop in 
magnetization diagram of ferromagnetic cores can be ap- 
proximated by ellipse, area of loop representing eddy current 
losses; losses can be calculated from half-axes of this ellipse, 
representing peak value of induction and difference of mag- 
netic field strength at zero induction between a-c and d-c 
loop. 


Remote. See Telemetering. 
ELECTRIC MEASURING BRIDGES 


See also Electric Circuits; Electric Measuring Instruments ; 
Radio Measuring Instruments. 


Accuracy of Impedance Measurements in A.C. Bridges, H.H. 
WOLFF. Franklin Inst—J v 269 n 4 Apr 1960 p 299-313. 
Accuracy of impedance magnitude and phase measurements is 
derived as function of null instrument sensitivity and bridge 
characteristic ; influence of bridge-length ratio and its phase 
angle is treated in detail; it is shown that maximum im- 
pedance magnitude error and maximum phase error occur at 
different bridge adjustments; formulas for phase angles be- 
tween null voltage and bridge voltage are derived for both 
cases. 


Asymmetric Bridge, A.B.KAUFMAN. Instruments & Con- 
trol Systems v 33 n 4 Apr 1960 p 634-5. How asymmetric half- 
bridge can have better linearity, sensitivity and power output 
than symmetric full-bridge; design principles for resistance or 
impedance bridges. 

Bridge Rectifiers With Magnetically Coupled Loads, O.G. 
MALKINA. Automation & Remote Control v 20 n 5 May 
1959 p 621-28. English translation of article indexed in 
Engineering Index 1959 p 391 from Avtomatika i Telemekha- 
nika May 1959. 


Improved Square Wave Inductance Bridge, B.LHOWLAND. 
Rev Sci Instruments v 31 n 7 July 1960 p 763-8. A-e bridge 
described is useful for comparing inductance coil with its 
dual equivalent circuit so as to determine, with one square 
wave null measurement, values of inductance, equivalent series 
and shunt resistances, and distributed capacitance; instru- 
ment features wide band transformer of novel but simple con- 
struction, and one terminal of both inductor and its dual 
circuit are at ground potential; prototype cireuit operates in 
frequency range 0.1 to 350 ke. 


Improvements in Precision Measurement of Capacitance, 
G.H.RAYNER, L.H.FORD. Instn Elec Engrs—Proe v 107 
pt B (Electronic & Communication Eng) n 32 Mar 1960 p 
185-9. Wien bridge recently constructed at National Physical 
Laboratory, by means of which capacitance can be derived 
from resistance and frequency; bridge is designed to make 
single precise measurement of capacitance, repetition accuracy 
being two parts in 10% Paper 3159 M. 


K voprosu 0 postroenii mostovykh skhem metodom korotkogo 
zamykaniya, A.Ya.TOLCHAN. Avtomatika i Telemekhanika 
v 21 n 1 Jan 1960 p 82-92; see also English translation in 
Automation & Remote Control v 21 n 1 Jan 1960 p 54-61. 
Problem of designing bridge circuits by means of dead-short 
method; general representation of bridge circuit by net is 
proposed, from analysis of which possibility of designing 
bridge circuits by such method is indicated. 


Kelvin Bridge, and When to Use It, A.R.BECHTEL. Instru- 
ments & Control Systems v 33 n 4 Apr 1960 p 616-18. How 
Kelvin bridge might have evolved from Wheatstone bridge, 
step by step; application of Wheatstone or Kelvin bridges as 
dependent on resistance to be measured and accuracy desired. 


Loading Capacity of Non-Linear Bridges, L.GADOR. Acta 
Technica (Budapest) v 28 n 38-4 1960 p 281-308. Behavior of 
nonlinear bridges near balancing point; a-c bridges com- 
posed of impedances with complex loads; nonlinear bridges 
have been reduced to linear bridges by method of dynamic 
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impedances and bridge circuits have been reduced to simple 
circuit by means of equivalent bridge impedances; discussion 
of voltage quotient, new impedance factor, bridge capacity, 
relative capacity, and utilization factor. (In English). 


Low-Resistance Measurements, L.F.ROEHMANN. Instru- 
ments & Control Systems v 33 n 4 Apr 1960 p 630-1. Features 
of special Kelvin bridge which may be needed, e.g. to measure 
resistance of bus-bar carrying 3000 amp; how lead resistance 
ree ge necessary for such measurements, can be 
attained. 


Measuring Solution Conductivity, R.ROSENTHAL. Instru- 
ments & Control Systems v 33 n 4 Apr 1960 p 612-13. Circuits 
for measurement of electrolytic conductivity, involving meas- 
urement of electric resistance by a-c Wheatstone bridge; 
conductivity cells; epoxy cast cells. 


Messmethode zur Ionisations-Verlustmessung und Messung 
des zeitlichen Ablaufes von Entladungsimpulsen bei Wechsel- 
spannung, E.BAUMANN. ETZ (Ed A) v 81 n 4 Feb 15 1960 p 
127-9. Method for measurement of ionization losses and of 
duration of pulses generated by a-c discharges; modified 
Schering bridge with oscillograph and vibration galvanometer 
detectors permits distinguishing losses due to discharge, from 
inherent losses in insulation. 


Orthonull—eine Anordnung zum _ Brueckenabgleich, H.P. 
HALL. Elektronische Rundschau v 14 n 1 Jan 1960 p 21-3. 
Orthonull—mechanical device for bridge balance; device de- 
livers quick convergence of balance in impedance bridges, 
even when quality of measured object is small, and eliminates 
sliding null; in GR impedance bridge Orthonull mechanism is 
applied not only to measure low Q-inductors but also high-D 
capacitors; Orthonull drive can be decoupled if high-Q com- 
ponents are to be measured. 


Short Note on Conditions for Maximum Sensitivity of 
D.C.Wheatstone Bridge, S.STRICKER. Research Council of 
Israel—Bul v 7C n 1 Apr 1959 p 51-4. It is shown that desired 
conditions can be obtained by one simple extremum calcula- 
tion, and extremum calculation with subsidiary condition; as 
point of departure it is assumed that galvanometer works at 
critical damping; calculation is made for one single type; 
usual assumption is made that current sensitivity of galvano- 
meter is proportional to root of galvanometer resistance. 


Single-Control Element Wien Bridge, E.R.WIGAN. Elec- 
tronic Technology v 37 n 6 June 1960 p 223-31. Modified ver- 
sion of Wien bridge in which performance of network is 
determined by only one control element as distinct from two 
normally essential; various alternative forms of network 
which may be controlled either by means of variable resistor, 
variable inductor or variable capacitor. 


Transformer Bridges for Use with Resistance Strain Gauges 
and Similar Transducers, L.N.CLARKE. J Sci Instruments v 
37 n 10 Oct 1960 p 381-4. Method of balancing a-e bridges 
having transformer ratio arms; long-time stability and ac- 
curacy of reading can be improved by use of auxiliary trans- 
former; bridge can be combined with commercial potentio- 
metric recorder to form multi-channel self-balancing a-c 
bridge which can provide different ranges on successive chan- 
nels; applicability to control of testing machines, especially 
for production of given time-pattern of load or strain. 


Une nouvelle méthode de mise a4 la terre du pont de Wheat- 
stone en courant alternatif, BKARAFAKIOGLU. Annales des 
Télécommunications v 14 n 7-8 July-Aug 1959 p 157-60. New 
method of grounding a-c Wheatstone bridge; modified design 
based on secondary condition necessary for elimination of 
influence of parasitic admittances on bridge equilibrium. 


Vector Null Indicator for A.C. Bridges, D.L.H.GIBBINGS. 
Australian J Applied Science v 11 n 2 June 1960 p 244-9. 
Null indicator for use with audio-frequency bridges is de- 
scribed in which out-of-balance voltage is represented as 
vector by position of spot on cathode-ray tube. 


Wagner-Earth and Other Null Instrument Capacity Neu- 
tralizing Circuits, H.H.WOLFF. Rev Sci Instruments v 30 n 
12 Dec 1959 p 1116-22. Simple but exact derivation of con- 
ditions for ground potential on null instrument input in non- 
grounded a-c bridges; it is shown that not only ‘“Wagner- 
earth’, but also other networks and circuits between power 
source and a-c bridge can easily fulfill these conditions ; 
general considerations for optimum bridge details for measure- 
ments of highest obtainable accuracy; practical supply cir- 
cuits for a-c bridges. 


Wechselstrom-Kompensationsschaltungen mit weitem Be- 
lastungsbereich, R.PUTZ. Archiy fuer Technisches Messen n 
288 Jan 1960 p 15-16. A-c compensating circuits for wide 
range of load; circuit described is essentially modification of 
a-c bridge, and overcomes its limitation in case of high 
currents or voltages. 


Zariadenie na meranie specifickej vodivosti roztavenych 
fluoridov, J.BAJCSY. Elektrotechnicky Obzor v 49 n 1 Jan 
1960 p 36-41. Equipment for measurement of conductivity of 
fused fluorides; equipment makes use of Thomson bridge with 
variable Rn arm, and is fed from sound-frequency generator ; 
phase discriminator is used as indicator, permitting direct 
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measurement of ohmic component of unknown impedance; 
equipment affords accurate and rapid measurements of effec- 
tive resistance of fused salts. (English summary). 


Amplifiers. Sensitive Parametric Modulator for DC Measure- 
ments, R.R.HOGE. IRE Int Convention Rec v 8 pt 9 (In- 
strumentation, etc) 1960 p 34-42. Extremely sensitive modula- 
tor is described that performs many functions of mechanical 
chopper and electrometer tubes; unit combines features of 
d-c to a-c conversion, signal power gain, and high input 
impedance; two d-c amplifiers incorporating modulator are 
briefly described. 

ELECTRIC MEASURING INSTRUMENTS 


See also Electric Instrument Transformers; Electric Meas- 
urements; Electric Measuring Bridges; Electric Meters; Elec- 


tric Rectifiers—Testing; Electrical Engineering; Electrom- 
eters; Galvanometers; Oscillographs; Potentiometers; Radio 
Measuring Instruments; Transducers; Voltmeters; Watt- 
meters. 


Automatic Q-Meter Peaking Circuit, F.M.WANLASS. Rev 
Sci Instruments v 31 n 2 Feb 1960 p 199-202. Circuit when 
used with ordinary Q meter, automatically enables Q and 
eapacitance of low loss sample in parallel across Q-meter 
tank circuit to be measured rapidly and continuously without 
necessity of constant hand turning of tank circuit to 
resonance; Q and capacitance changes with time constant of 
0.3 see or greater can be observed. 


Calculation of Photoelectric Fluxmeter, S.G.RABINOVICH, 
A.N.TKACHENKO. Measurement Techniques (English trans- 
lation of Izmeritel’naya Tekhnika) n 5 May 1959 p 339-47. 
Relationships to provide possibility of designing highly sensi- 
tive photoelectric fluxmeter with given constants for measur- 
ing single pulse variations of flux; design data tested on 
model fluxmeter. 


Circuits pour la détermination de l’ordre de succession des 
phases en courants triphases, P.CARRE. Revue Générale de 
l’ Electricité v 68 n 9 Sept 1959 p 527-30. Circuits for 
determination of phase sequence in 3-phase currents; appara- 
tus consisting of resistances and radio capacitors can be 
modified according to special applications. 


‘Decimal’ Attenuator, E.R.WIGAN. Electronic Eng v 32 n 
391 Sept 1960 p 560-6. Network is described which combines 
properties of conventional voltage or current divider with 
those of constant resistance attenuator; most useful features 
of each are retained while being free of their disadvantages ; 
attenuator will deliver at its output terminals precisely known 
decimal-fractions of its input voltages. 


Der Hallgenerator und seine Anwendung in der Messtechnik, 
F.KUHRT. Elektronische Rundschau v 14 n 1 Jan 1960 p 
10-13. Hall generator and its use in measurement techniques ; 
electric properties of indium antimonide and indium arsenide 
in production of powerful Hall generators; application of 
generators to measurement of magnetic fields, power measure- 
ment and power oscillograms, contactless signaling, transfer 
of smallest voltage variations, etc. 


Die Rationalisierung der Eichung bei der Serienproduktion 
elektrischer Messgeraete, A.HUG. Assn Suisse des Electriciens 
—Bul v 50 n 16 Aug 1 1959 p 797-800. Rationalization of 
calibration in series production of electric measuring in- 
struments; problems involved in reducing time and cost of 
industrial and precision type instruments; characteristics 
required in calibration of apparatus and electric supply. 


Die statischen und dynamischen Eigenschaften des elek- 
tronisch  selbstabgleichenden Gleichspannungskompensators, 
W.LUECK. Zeit fuer Messen, Steuern, Regeln v 3 n 3 Mar 
1960 p 131-6. Statice and dynamic properties of electronic- 
self-balancing d-c compensator; properties common to certain 
class of compensator amplifiers; arrangements for measure- 
ment of direct and alternating voltages amounting to frac- 
tions of my and of frequencies up to 100 eps. 21 refs. 


Effect of Voltage Curve Shapes on Readings of Electronic 
Phasemeters, N.P.POLYAKOV. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika 
Eksperimenta) n 2 Mar-Apr 1959 p 237-40. General expression, 
for case of small harmonic content, for phasemeter error due 
to curve shape; it is shown that full-wave phasemeter read- 
ings are not affected by even harmonics. 


Ein Quotienten-Bildempfaenger fuer UHIF-Messplaetze, M. 
NIEDEREDER. Siemens Zeit v 34 n 3 Mar 1960 p 142-6. Ratio 
tracing receiver for UHF measuring setups; instrument, 
especially suitable for frequency-sweep measuring arrange- 
ments, using oscillator that can be modulated with 1 ke; it 
automatically forms ratios of two voltages gained via external 
measuring rectifiers that are part of UHF measuring setup, 
and is calibrated in level differences; measuring range ex- 
tends from 0 to 40 db. 


Electronic Instruments for Capacitance Displacement Gauge 
Measurements, P.de WAARD. Ingenieur v 72 n 41 Oct 7 1960 
p 038-41. Of two instruments developed, one uses bridge cir- 
cuit and other series resonant circuit; bridge type instru- 
ment has high sensitivity and low hum and noise level; 
resonant type instrument has somewhat lower stability, but 
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allows use of long connecting cables between capacitance 
gage and instrument. (In English). 


Elektrodynamische Leistungswaage fuer die Pruefung von 
Elektrizitaetszaehlern und Leistungsmessern, R.FRIEDL. Zeit 
fuer Instrumentenkunde v 67 n 12 Dec 1959 p 318-23. Hlec- 
trodynamic power measuring device; double-movement device 
of measuring a-c power by direct comparison of a-c power 
with d-e power; accuracy of device is about 1x10+ of amount 
measured; it serves for testing of wattmeters and for con- 
nection of standard meters to d-e standards. 


Entwicklung einer elektronischen Messwerksicherung, Ww. 
KRAUSE. Zeit fuer Messen Steuern Regeln v 3 n 5 May 1960 
p 205-8. Electronic protection of measuring apparatus ; special 
type of protection to secure instruments against destruction 
by overload. 


Fehlerbestimmung von Praezisions-Wechselspannungs- und 
-strommessern, H.HELKE. Archiv fuer Technisches Messen n 
288, 289 Jan 1960 p 17-20, Feb p 43-4. Error determination of 
precision alternating voltage and current measuring appara- 
tus, recent improvements in thermoelectric compensation pro- 
cedure; new procedure developed by author for a-c voltage 
measurement; test at frequencies of 50 eps and higher. 17 refs. 


Geraete und Einrichtungen zum Messen elektrischer Groes- 
sen, W.HUNSINGER. VDI Zeit v 102 n 21 July 21 1960 p 
971-6. Instruments and devices for metering electrical values ; 
illustrated description of exhibits at 1960 German Industries 
Fair, Hannover; control panel meters; recorders; service and 
test equipment; measuring bridges; compensators; galvanome- 
ters and balance indicators; instrument amplifiers; constant 
voltage and constant current sources ; measuring transformers ; 
electricity meters. 


Kelvin Varley Voltage Divider, J.B.KELLEY, H.H.MAR- 
OLD. Instruments & Control Systems v 33 n 4 Apr 1960 p 
627-8. Principles of operation of apparatus permitting voltages 
to be divided to accuracy of 1 ppm. 


Kompleksnyi avtokompensator peremennogo toka, L.Ya. 
MIZYUK, V.I.GOL’DGEFTER. Elektrichestvo v 80 n 1 Jan 
1960 p 80-5. Composite a-c auto-compensator; method for 
measuring small alternating voltages against background of 
intensive interference; method introduces negative feedback 
into selective device to stabilize parameters and reduce errors 
in measurement; for this purpose negative feedback is fed 
through synchro-phase filter which works on double conver- 
sion of frequency spectrum. 


Linienschreiber mit Bimetall-Messwerken, H.KAULFERSCH, 
G.JENTSCH. Siemens Zeit v 34 n 3 Mar 1960 p 1381-3; see 
also English version in Siemens Rev v 27 n 38 Mar 1960 p 88-90. 
Continuous line recorders with bimetal measuring elements ; 
small size instrument can accommodate up to three measuring 
elements, suitable for recording rms values of alternating 
currents which are subject to rapid variations with time. 


Low-Impedance Electronic Coulometer, J.B.HUDSON, F.E. 
DICKEY. Rev Sci Instruments v 30 n 11 Nov 1959 p 1020-1. 
Description, calibration, and testing of coulometer with 
15-ohms input impedance, precision of 0.003 coulomb per min, 
and long time stability of 0.1% of full scale value; means of 
adapting it to other operating conditions. 


Messung des Zeitintegrals von Schaltleistungen, H.v.KALER. 
Ilmenau. Hochschule fuer Elektrotechnik—Wissenschaftliche 
Zeit v 6 n 1 1960 p 7-10. Measurement of time integral of 
breaking performances; further development of “‘ballistic 
wattmeter for direct and alternating current’ described by 
T.A.RICH, E.J.HATFIELD, Jr (see Engineering Index 1938 
p 1295); two additional electronic units—switchgear with 
blocking stage for measuring breaking energy and switchgear 
for measuring breaking time simultaneously, have been added. 


Method and Equipment for Measuring Resistances up to 1014 
Ohms, G.F.PANKRATOV, T.B.ROZHDESTVENSKAYA. 
Measurement Techniques (Translation of Izmeritel’naya Tekh- 
nika) n 5 Sept-Oct 1958 p 552-6. Equipment, developed by 
All-Union D.M.Mendeleev Scientific Research Institute of 
Metrology, is based on principle of discharging capacitor at 
constant voltage; resistances can be measured, with error 
not exceeding 0.2-0.5%, by instrument cireuitry of which 
pUnLceeney differs from those previously described in litera- 
ure. 


Mnogokaskadnyi elektrostaticheskii energoanalizator s sov- 
meshchennoi prostranstvennoi fokusirovkoi vy dvukh_ ploskos- 
tyakh, M.M.BREDOV. Zhurnal Tekhnicheskoi Fiziki vy 29 n 8 
Aug 1959 p 1032-8. Multi-cascade electrostatic energy analyzer 
with matched focusing on two planes; how great accuracy 
in matching can be obtained by reflection from electrostatic 
mirror formed by hyperbolic electrodes. 


O vol’tovoi chuvstvitel’nosti datchikov EDS Kholla, V.V. 
GALAVANOY. Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 
62-4; see also English translation in Soviet Physics, Solid 
State v 2 n 1 July 1960 p 55-7. Voltage sensitivity of Hall-emf 
probes ; selection of materials, for various specified conditions, 
with parameters ensuring both maximum sensitivity of probe 
and temperature coefficient, within permissible range. 
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Probability Density Measurement with Electrode Mounted 
in Face of Cathode-Ray Tube, H.LIEN. Rev Sci Instruments 
v 30 n 12 Dec 1959 p 1100-2. How voltages can be measured 
by small electrode mounted inside face of cathode-ray _tube, 
when bias voltages are set so that secondary electron emission 
current dominates and “window” is obtained, comparable to 
electrode dimensions. 

Ratiometer Phase Angle Indicator, K.L.MORPHEW. J Sei 
Instruments vy 37 n 8 Aug 1960 p 300-2. Mode of operation, 
performance, adjustment, and calibration of moving coil 
ratiometer; circuit used with it for phase angle measurement. 


Rotary Limit Stop Has Zero Backlash, D.FRANER. Elec 
Mfg v 65 n 2 Feb 1960 p 154-6. Features of simple nut 
arrangement with limit switches used in design for limit 
stops for rotary instruments; provision is included to eliminate 
backlash and to prevent damage from over-running; protec- 
tion provided by limit stops for potentiometers and other 
limited travel devices used in instrument motion trains. 


Shielded Coaxial Leads for Low Temperature Electrical 
Measurements, N.L.BROWN, R.N.BARFIELD. Rev Sci Instru- 
ments v 31 n 5 May 1960 p 517-19. Problem of making electric 
contact to apparatus at very low temperatures, with particular 
reference to dielectric constant measurements in situation 
where multiple shielding is required; examples of easily 
constructed rigid electrode leads having low thermal conduc- 
tion, low and stable interconductor capacitance and con- 
ductance, and providing for more than two coaxial conductors. 


Spark Gap with Crossed Cylinder Electrodes for Voltage 
Measurements in Range 20 to 140 kVp, L.MEDINA. Australian 
J Applied Science vy 10 n 4 Dee 1959 p 404-17. Crossed 
eylinder spark gap shown to have considerable advantages 
both from constructional and operational point of view; in 
particular, one calibration suffices for a-c, d-c, and impulse 
voltages ; convenient and accurate method for measuring peak 
voltage ratio of testing transformer. 


Subharmonic Ferroresonance in Coupling-Capacitor Po- 
tential Device and Method of Prevention, T.T.NORIMATSU, 
H.UYEDA. AIEE—Trans vy 79 Pt 3 (Power Apparatus & 
Systems) n 48 June 1960 p 264-70 (discussion) 270-1. In- 
vestigation resulting in method for prevention of sustained 
subharmonic ferroresonance in potential device developed in 
Japan to assure steady-state error characteristics comparable 
conventional, wound-type potential transformer. Paper 

-164. 


Sur la mesure de l’angle de décalage interne d’un al- 
ternateur a l’aide d’un chronométre électronique et son ap- 
plication a la mesure de la réactance transversale, E.PILLET, 
M.SABATIER. Acad des Sciences—Comptes Rendus v 249 
n 17 Oct 28 1959 p 1620-1. Measurement of angle of internal 
lag of alternator by means of electron chronometer and its 
application to measurement of transverse reactance; design 
of new apparatus for direct measurement of dephasing be- 
tween tension and emf of alternator; application of apparatus 
indicates existence of hysteresis due to dephasing; apparatus 
can measure assymetry of waves in many phase alternator and 
transverse reactance and transverse saturation. 


Sur le comportement du déphaseur en pont A résistance et 
& capacité, C-.MAIZIERES. Revue Générale de 1l’Electricité v 
69 n 2 Feb 1960 p 115-20. Behavior of resistance capacity 
bridge phase shifter; graphical method for determining 
amplitude and phase of output voltage for arbitrary value of 
load impedance; analysis of operation of magnetic pulse 
generator fed from phase shifter; limits of control of lag 
pulse angle. 


Systematic Errors of Digital Phase Meters with Constant 
Time of Measurement, N.B.POLYAKOYV. Instruments & Ex- 
perimental Techniques (English translation of Pribory i Tekh- 
nika Eksperimenta) n 8 May-June 1959 p 426-30. Relation 
established between frequency range of voltages under con- 
sideration and “constants” of phase meter, viz, time of meas- 
urement and counting rate; advantages of full-wave digital 
phase meters over half-wave phase meters; possible ways of 
increasing accuracy of these instruments. 


Teinograph, New High-Voltage Surge Recorder, J.G.AN- 
DERSON, R.U.GIACOMONI. AIRNE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1800-5 (discussion ) 
1805-8; see also abstracts in Elec Eng v 79 n 8 Mar 1960 
p 184-9; Engrs’ Digest v 21 n 6 June 1960 p 124-6. Inex- 
pensive instrument which records waveshapes of transients, 
such as lightning or switching surges, requires no power 
supply, cathode-ray tube, or photographie film and can be 
left unattended for long periods of time; waveshape is re- 
corded by envelope of sequence of Lichtenberg figures on 
dielectric plate, and equivalent “sweep-speeds” of less than 
5 wsee can be obtained. 71 refs (in discussion). Paper 59-1178. 


Theory of Steady Forces in Variable-Parameter Networks 
W.E.SMITH. Inst Elec Engrs—-Proe v 107 pt C (Meunvennh 
n 366) n 12 Sept 1960 p 228-83. Study of passive linear 
reciprocal networks with elements dependent upon generalized 
coordinate x, in order to evaluate steady component of cor- 
responding generalized force expressed in terms of parameters 
measurable at input terminals of network; analysis is par- 


Amplifiers. 
Standards. 
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ELECTRIC MEASURING INSTRUMENTS—Continued 


ticularly relevant to absolute calibration of class of square-law 
electric measuring instruments, but formalism is also ap- 
plicable to other network systems where impedance is useful 
concept. 


Ustranenie pogreshnostei pri izmereniyakh na kumetrakh, 
LS.PAVLOV, A.S.MARCHENKO. Zavodskaya Laboratoriya v 
25 n 2 1959 p 175-9; see also English translation in Indus 
Laboratory v 25 n 2 Feb 1959 p 184-9. Elimination of errors 
occurring in measurements with Q-meters; errors are in- 
vestigated which are caused by design and construction de- 
fects of instrument itself, particularly those arising from in- 
stability with respect to time, and from variations of main 


voltage ; model method of measurement is proposed which 
pele comparing test specimen with actual substitution 
circuit. 


Why System Measurement is Important, P.C.O’SHEE. Elec 
Light & Power v 38 n 9 May 1 1960 p 46-9. Experience of 
Alabama Power Co with power factor “Bird Dog” var meter, 
to determine where additional capacitors are needed during 
peak loads and where too many capacitors were installed on 
guess basis before var meter was installed. 


See Instruments—Amplifiers. 

Calibration and Standardization at Weston, R.C. 
LANGFORD. Instruments & Control Systems v 33 n 4 Apr 
1960 p 604-5. Standard resistors and cells used as working 
primary standards for ohms and volts respectively; features 
of specific test equipment including d-e calibrator for milli- 


volts, volts, microamps and milliamps, d-c calibrator for 
amperes, a-c calibrator for volts, and a-c ealibrator for 
amperes. 


Electrical Standards Lab, C.E.WHITE. Instruments & Con- 
trol Systems v 33 n 4 Apr 1960 p 587-98. Instruments used 
and accuracy achieved in standards and calibration laboratory 
of Research & Advanced Development Div of AVCO Corp; 
coarse calibration reference standards for precision instru- 
ments; electric measurements. 


Precision, Continuous Voltage Reference for Industrial Re- 
corders, P.B.ROBINSON. AIEE—Trans v 79 pt 1 (Communi- 
cation & Electronics) n 49 July 1960 p 197-200. New precision 
reference for use in null-balancing recorders; reference em- 
ploys Zener diode as voltage element and replaces conven- 
tional dry cell, standard cell, and standardizing mechanism 
used in most recorders; reference is used in new General 
Electric strip chart recorder. Paper 60-114. 


Recommendations for Indicating Electrical Measuring In- 
struments and Their Accessories. Int Electrotech Commission 
—Publ n 51 1960 69 p. Recommended standards apply to such 
d-c and a-c measuring apparatus as ammeters, voltmeters, 
single-phase and polyphase wattmeters, varmeters and phase 
meters, frequency meters of pointer and vibrating-reed types, 
and ohmmeters; instruments which incorporate rectifiers or 
diodes and thermocouple instruments are included, as well 
as accessories, such as shunts, series resistors, inductors, and 
capacitors. 


ELECTRIC METERS 


See also Electric Measuring Instruments; Voltmeters; Watt- 
meters. 


Anwendung statistischer Methoden bei Kontrollpruefungen 
ueberholter Zaehler, E.KKEHLER. Frequenz v 14 n 1 Jan 1960 
p 1-5. Application of statistical methods to checking of re- 
paired meters; practical examples of checking by random 
selection of meters. 


Electricity Meters, G.F.SHOTTER. Instn Elec Engrs—Proc 
v 106 pt A (Power Eng) n 35 Oct 1960 p 401-4. Progress re- 
view with particular emphasis on design and performance of 
changes due to revision of British standards for single-phase 
meters in 1952; electric performance characteristics; 2-wire 
prepayment meters; polyphase and single phase 3-wire whole- 
current and  transformer-operated meters; precision-type 
meters; meters with maximum demand indicators; factors 
governing stability of meter. 21 refs. Paper 3343. 


Energy Meters, E.ROSCOE. Instn Elec Engrs—J v 6 n 69 
Sept 1960 p 524-9. Review of various British tariffs at present 
used,- and their effect on method of measuring electric power 
and design of meters, such as meters for charging domestic, 
commercial and industrial consumers; off-peak loads, power- 
factor clauses, and summation metering are included. 


Les compteurs de surtension. Société Francaise des Elec- 
triciens—Bul vy 9 n 104 Aug 1959 p 430-48. Overvoltage meters ; 
instruments for metering and classifying over-voltages ac- 
cording to amplitude, installed at several stations of French 
transmission network; Description and application possibilities, 
C.GARY, 430-8; Results of three years experience, M.MON- 
NET, 438-48. 


Measurement Basis of Electricity Supply Metering, awe 
SKINNER. Instn Elec Engrs—Proc v 107 pt A (Power Eng) 
n 31 Feb 1960 p 75-84. Precise significance of 3-phase power, 
reactive volt-amperes and total volt-amperes ; suitability | of 
these quantities as basis for rate system; analysis of possible 
metering circuits in order to determine what they actually 
measure and what are their errors. Paper 3194 M. 
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ELECTRIC METERS—Continued 


ae See Materials Handling—Electric Manufacturing 
ants. 


Protection. Simple Method for Meter Protection in High 
Voltage Work, A.SANDOR. Sylvania Technologist vy 13 n 2 
Apr 1960 p 70-2. Method for protecting meters of D’Arsonval 
type against h-v surges, as in cathode-ray tube measurements ; 
meter is shunted by miniature glow lamp which fires when 
range of instrument is exceeded; data for choice of series re- 
sistor circuit. 


Remote Reading. Remote Reading of Electric and Gas Meters, 
L.W.GARRAND. Edison Elee Inst—Bul v 28 n 7 July-Aug 
1960 p 257-60, 267. Technical and economic feasibility of 
various methods making use of existing telephone lines; 
aan modifications to be introduced into metering equip- 
ment. 


ELECTRIC MOTOR GENERATORS 


See also Accelerators—Power Supply; Electric Control; 
Electric Drive; Electric Machinery—Direct Current; Electric 
Motors; Hydroelectric Power Plants—Pumped Storage; Loco- 
motives, Electric—Great Britain. 


K raschetu elektromekhanicheskikh perekhodynkh protses- 
sov vy sisteme asinkhronnyi dvigatel-sinkhronnyi generator 
soizmerimoi moshchnosti, Ya.B.KKADYMOV, M.M.RASULOV. 
Elektrichestvo v 80 n 2 Feb 1960 p 57-60. Calculation of 
electromechanical transients in induction-motor synchronous- 
generator set whose machines are of comparable rating; ap- 
proximate but practical method of calculating electromechani- 
cal transients when starting induction motor of normal de- 
sign from synchronous generator of commensurate power, 
provided with device for forcing excitation. 


Scherbius Control Set for CERN Motor-Generator, P.RAU- 
HUT. Brown Boveri Rev v 46 n 6 June 1959 p 350-5. Motor- 
generator which supplies power for CERN proton synchrotron 
magnet is in principle synchronous alternator driven by in- 
duction motor; latter is controlled by Scherbius set having 
practically no losses, object being to keep load on supply net- 
work constant; details of function of Scherbius set and 
associated electronic control system. 


ELECTRIC MOTORS 


See also Aircraft—Electric Equipment; Earthmoving Ma- 
chinery—Electric Equipment; Electric Commutators; Electric 
Drive; Electric Machinery; Electric Motor Generators; Mine 
Hoists—Electric; Petroleum Refineries—Electrie Equipment ; 
Rolling Mills—Electric Drive; Rubber Factories—Electric 
Equipment; Ship Equipment—Electric. 

Analysis of A-C Servomotors Operated from Unbalanced 
Non-sinusoidal Voltage Sources and Nonlinear Discontinuous 
Source Impedances, E.R.LIND, N.L.SCHMITZ. AITEE—Trans 
v 78 pt 2 (Applications & Industry) n 46 Jan 1960 p 476-9 
(diseussion) 479-81. Methods which circumvent limitations of 
method of symmetrical components and permit analysis of 
systems wherein source impedances are discontinuous func- 
tions of current and time. Paper 59-1157. 


Eine neve Methode zur Berechnung der Moment-Winkelue- 
bertragungscharakteristik von einphasigen elektrischen Wel- 
len, L.JANOKY. Acta Technica (Budapest) v 24 n 1-2 1959 
p 95-107. New method for computing torque-angle charac- 
teristic of single phase electrical shafts; voltage equations of 
stators are transformed to bisector of angle in rotating 
systems of co-ordinates; substituting expression for stator 
current in torque equation, relation between torque and 
angular deviation is obtained for stationary and rotary state. 


Evolution and Application of Large Synchronous and In- 
duction Motors in Canada, G.W.HERZOG, K.Z.LUKASZE- 
WICZ. Eng J v 43 n 7 July 1960 p 51-6. Characteristics and 
advantages of these motor types; synchronous motors are 
used for compressors, blowers, pulp grinders, chippers, pumps, 
various mills, and motor-generator sets; induction motors 
are used for mine hoists, motor and generator sets, chippers, 
dredges, ball and rod mills; insulation systems; motor en- 
closures for various conditions; explosionproof and_ dust- 
ignition-proof motors; existing motors are described and 
illustrated. 


How to Choose and Use Your Power Plant Motors Properly, 
R.J.POTTS. Power Eng v 63 n 8, 9, 10 Aug 1959 p 84-7, 
Sept p 86-8, Oct p 76-8. Aug: Review of principal electrical 
and mechanical factors to be considered in design of electric 
motors, and their application in power plant use. Sept: 
Various aspects such as critical speed, rotor construction, 
cooling, lubrication, etc, to be considered in selection and 
operation of motors; boiler feed pump motor. Oct: Motors 
for circulating and condensate pumps, induced and forced 
draft motors, and motors for pulverizers and crushers. 

Single-Phase Motors, P.G.RUSHALL, J.T.TAYLOR. AEI 
Eng Rev v 1 n 2 July 1960 p 88-95. Types of motors made, 
design features and details of starting principles ; application 
to duties up to 30 hp; typical drives, principally for agri- 
cultural machinery. 

Single Phasing Three-Phase Motors, R.C.MOORE. Allis- 
Chalmers Elec Rev v 24 n 4 1959 p 20-4; see also Pipe Line 
Industry v 13 n 4 Oct 1960 p 23-7. Symmetrical component 
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ELECTRIC MOTORS—Continued 


analysis of effects of single-phasing, such as of decreased 
running torque, efficiency and power factor, and of increased 
eurrent, slip and heating. 


Vliv zvlneni proudu z usmernoyace na seriove stejnosmerne 
motory, J.STEPINA, J.BENDL. Elektrotechnicky Obzor v 48 
n 10 Oct 1959 p 528-35. Influence of rectifier current ripple 
on d-e series motors; influence of alternating component. of 
voltage upon such motors fed from rectifier; problem of 
commutation and possibilities of its improvement; calcula- 
tion of commutation and additional losses in machine. English 
summary. 


What is Effect of Unbalanced Voltage on Motor Perform- 
ances, R.C.MOORE. Power v 103 n 9 Sept 1959 p 76-8. Normal 
motor characteristics and performance such as speed, torque, 
efficiency, heating, and vibration, affected by unbalanced 
supply voltage; discussion of effects illustrated by graphical 
data. 


Adjustable Speed. See Electric Drive—Variable Speed. 


Braking. Le freinage électrique des moteurs 4 courant alternatif 
et A courant continu, J.ZIELINSKI. Revue Générale de |’Elec- 
tricité v 69 n 1 Jan 1960 p 19-35. Electric braking of a-e and 
d-c motors; advantages and disadvantages of reverse current, 
rheostatic and regenerative braking; mathematical analysis 
and circle diagrams of conditions under which machines are 
operated, when used for braking; conditions arising in a-c 
machines with rotating fields, where it is possible to im- 
pose d-c current or a-c current of lower frequency. 


Motor-Braking Methods for Steel Plant Drive Applications, 
J.C.PONSTINGL. Iron & Steel Engr v 37 n 4 Apr 1960 p 
139-50. External and internal braking systems, and operations 
for which they are best suited; friction braking for stopping 
and holding; electrically operated shoe or disk brakes; eddy 
current brake; countertorgue system; dynamic braking with 
resistors, with d-c and a-c excitation, with special windings 
and with capacitors; regenerative braking; combination of 
braking methods; cost comparison. 


Circuits. See Electric Circuits. 
Commutators. See Electric Commutators. 


Control. See also Couplings—Magnetic; Cranes—Control; Elec- 
trie Control; Electric Converters; Electric Drive; Electric 
Motors—Braking; Electric Motors—Induction; Electric Motors 
—Starting; Electric Reactors; Magnetic Amplifiers; Rolling 
Mills—Electrie Drive. 


Charakterystyki statyezne silnika asynchronicznego  stero- 
wanego za pomoca dlawikow nasycanych, J.KYPARISIS. 
Archiwum Automatyki i Telemechaniki v 5 n 1 1960 p 238-33. 
Static characteristics of induction motor controlled by saturable 
reactors; method for determining regulating characteristics 
of saturable reactors; experimental results obtained with 
squirrel-cage motor. 


Energy Properties of Asynchronous Motor With System of 
Impulse Speed Regulation, L.L.ROTKOP. Electric Technology 
USSR v 4 Dec 1959 p 545-55. English translation of article 
indexed in Engineering Index 1959 p 394 from Elektrichestvo 
Nov 1958. 


Excitation of Synchronous Motors of Normal Construction 
by Application of Mechanical Rectifiers, N.S.SIUNOV, B.K. 
GAVRILOV, V.N.BREEV. Electric Technology USSR v 3 Nov 


1959 yp 3884-91. English translation of article indexed in 
Engineering Index 1959 p 395 from Elektrichestvo Aug 1958. 
Graphical Approach . . . Wound-Rotor Motor Control, A.H. 


KNABLE. Allis-Chalmers Elec Rev v 25 n 1 1960 p 28-81. 
Method of relating motor external secondary resistance 
characteristics to load requirements; method may be used for 
liquid rheostat, contactor, or drum-type control designs. 


Graphico-Analytic Method for Computing Throttle Con- 
trol Characteristics of Asynchronous Motors With Large 
Schenfer Rotors, O.B-ROSENBAULI, R.N.RODIN. Automa- 
tion & Remote Control v 20 n 6 June 1959 p 768-73. English 
translation of article indexed in Engineering Index 1959 p 394 
from Avtomatika i Telemekhanika June 1959. 


Invariance Principle in Combined Automatie Control Sys- 
tems, V.I.DUNAEV. Automation & Remote Control v 20 n 5 
May 1959 p 567-71. English translation of article indexed 
in Engineering Index 1959 p 894 from Avtomatika i Teleme- 
khanika May 1959. 


L’utilisation de l’amplificateur magnétique équilibré A haut 
rendement pour le controle du couple d’un moteur A courant 
continu en regime transitoire, A.DANTHINE. Agsn des In- 
genieurs Electriciens Sortis de l'Institut Eleectrotechnique 
Montefiore—Bul v 73 n 1 Jan 1960 p 75-91. Use of high 
efficiency push-pull magnetic amplifier for torque control of 
d-c motor in transient condition. 


Magnetic Amplifiers in Control of Motor Drives, D.E.VIL- 
LERS. Automation Progress v 4 n 11 Nov 1959 p 360-4, 378. 
Applications of magnetic amplifiers to control of heavy cur- 
rent moving machinery and particularly for control of drives 
for automatic control circuits. 


ELECTRIC MOTORS—Continued 


Method for Computing Characteristics of DC Motor With 
Throttle Control, D.A.ALENCHIKOV, _V.S.KULEBAKIN. 
Automation & Remote Control v 20 n 7 July 1959 p 884-92. 
English translation of article indexed in Engineering Index 
1959 p 394 from Avtomatika i Telemekhanika July 1959. 


New Approach to AC Motor Control. Beama J v 67 n 1 Feb 
1960 p 32-3. Torque And Speed Control (TASC) unit developed 
by Pye Electric Ltd; principles of operation of inherently 
constant torque device, induction coupling of which consists 
of two members (input and output members) rotating inde- 
pendently and supported by stationary fixed structure. 


Nowy sposob ciaglej regulacji predkosci obrotowej_silnika 
indukeyjnego, J.BORKOWSKI. Archiwum Elektrotechniki v 
9 n 3 1960 p 517-40. New method of stepless speed control 
of induction motor; principle of operation and construction of 
3-phase a-c motor incorporating control over wide range; 
theoretical formulas for individual motor circuits and their 
equivalent circuits; diagrams for supply through rotor and 
stator; advantages and disadvantages of solution offered. 25 
refs. English summary. 


Ob ustoichivosti vy malom sistemy regulirovaniya vozbush- 
deniya sinkhronnogo dvigatelya, D.P.PETELIN. Elektrichestvo 
vy 80 n 2 Feb 1960 p 25-7. Small domain stability of excitation 
control system for synchronous motor; in order to improve 
operating conditions, and increase stability of synchronous 
motor and supply system, use may be made of automatic 
excitation regulation for motors operating on variable load; 
equation characterizing process of regulation. 


On Determining Feedback Parameters for Vibration Regula- 
tor of Electric Motor Speed, L.L-ROTKOP. Automation & 
Remote Control v 20 n 7 July 1959 p 893-901. English transla- 
tion of article indexed in Engineering Index 1959 p 3894 from 
Aytomatika i Telemekhanika July 1959. 


On Effects of Eddy-Currents in Solid Rotor of Polyphase 
Machine by Frequency-Response Method, P.MUKHERJEE, 
S.K.SEN. Bengal Eng Collezse—J Technology v 4 n 1 June 
1959 p 47-62. Frequency-response method is used in studies 
of control systems to evaluate transient response from fre- 
quency response; method is most suitable when parameters are 
functions of frequency; electrical machines having un- 
laminated magnetic circuits, may be analyzed by this method 
as circuit parameters depend on frequency due to induced 
eddy-currents. 


On Transfer Function of Asynchronous Two-Phase Motor 
V.G.KUTVINOV. Automation & Remote Control v 20 n 7 
July 1959 p 902-12. English translation of article indexed in 
Engineering Index 1959 p 394 from Avtomatika i Telemek- 
hanika July 1959. 


Optimal’noe chastotnoe upravlenie asinkhronnymi elektro- 
dvigatelyami, Yu.P.PETROV. Avtomatika i Telemekhanika v 
21 n 3 Mar 1960 p 3383-9; see also English translation in Auto- 
mation & Remote Control v 21 n 3 Mar 1960 p 282-5. Optimum 
frequency control of electric induction motor; how voltage 
and frequency of such motors should be controlled in order 
to provide optimum transient processes ; optimum control laws, 
are derived for different requirements as to character of 
transients and for resistance moment depending linearly on 
torque speed. 


Proposed Recommended Practices for Medium-Voltage Motor 
Controllers for Rubber and Plastics Industries, W.S.WAT- 
KINS. AIKFE—Trans v 78 pt 2 (Applications & Industry) n 
46 Jan 1960 p 504-6. Recommendations proposed to AIEE 
Standards Committee and presented to discussion by Rubber 
and Plastics Subcommittee. Paper 59-1112. 


Reactor Control of Induction Motors, H.A.ZOLLINGER. 
Elec Mfg v 65 n 1 Jan 1960 p 138-43. How fixed and saturable 
reactors can be used to control both squirrel-cage and wound- 
rotor induction motors; speed-torque curves for various circuit 
applications. 

Regulirovanie skorosti asinkhronnogo dvigatelya po skheme 
ventil’no-kontaktnogo kaskada, I.B.SSEMENOV, V.Ya.YARINA. 
Avtomatika i Telemekhanika v 20 n 8 Aug 1959 p 1121-8; see 
also English translation in Automation & Remote Control 
v 20 n 8 Aug 1959 p 1088-94. Induction motor speed control 
by rectifier tube-contact caseade circuit; circuit for con- 
trolling speed of induction motor with phase rotor ; comparison 
of its characteristics with those of mercury rectifier cascade 
circuit ; how erystal diode, together with synchronously 
operating series contact, operates as controlled tube. 


Variateurs-régulateurs électroniques, M.J.COLLINET. 
Société Francaise des Electriciens—Bul vy 9 n 103 July 1959 
p 399-408, Electronic regulator controllers; principles of opera- 
tion of thyratron in speed control of d-c motors; how combina- 
tion of thyratron and d-c motor can serve as electronic speed 
regulator; analysis of particular design of regulator-controller 
expiants applicability of system to traction problems, conveyors 
etc. 


Cooling. See Electric Motors—-Losses. 


Design. See also Electric Machinery Design; Electric Motors 


—Enclosed ; Electric Motors—Fractional Horsepower; Blectrie 
Motors—Induction; Electric Motors Manufacture; Electric 


Direct Current. 


THE ENGINEERING INDEX—1960 


403 


ELECTRIC MOTORS—Continued 


Motors—Noise; Electric 
Motors—Synchronous. 


Caleulation of Shaded Pole Motor Performance by Use of 
Digital Computer, G.H.SHERER, G.E.HERZOG. AIRE—Trans 
Vie Sa Dt 3 (Power Apparatus & Systems) n 46 Feb 1960 p 
1607-9 (discussion) 1610. Use of digital computer to solve 
equivalent circuit by S.S.L.CHANG separating motor into 
main and auxiliary winding, based on division of flux between 
shaded and unshaded portion of pole. Paper 59-1137. 


Jednofazowy silnik komutatorowy o charakterystyce boczni- 
kowej, R.SOCHOCKI. Archiwum Elektrotechniki v 9 n 3 
1960 p 541-58. Single phase shunt commutator motor; equa- 
tions and grapho-analytical method for design requirements 
for excitation winding; load characteristics; comparison of 
results obtained for series and shunt operation; solution for 
24 v motor. English summary. 


Synthesis of Induction Motor Designs on Digital Computer, 
C.G.VEINOTT. AIEE—Trans v 79 pt 3 (Power Apparatus & 
Systems) n 47 Apr 1960 p 12-18. Development of realistic pro- 
cedure, based on use of new formulas and methods, for de- 
signing with computer; it is shown, however, that best way 
of designing need not consist in employing largest possible 
computer and feeding it most sophisticated program capable 
of being written. Paper 59-131. 


Theory and Design of Very-Slow-Speed Reluctance Motor, 
C.H.LEE. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 46 Feb 1960 p 1683-8. Analysis of motor, application 
of which is based on its output torque rather than its developed 
power; particular 3-phase 4-pole salient-pole-type motor dis- 
cussed has rather complicated magnetic structure, rated speed 
of 8 rpm, when supplied by source of 200 v peak and 0.267 
eps; its pull-out torque is 10 lb-ft. Paper 59-1138. 


See also Electric Motors—Control ; 
Motors—Insulation; Electric Motors—Traction. 


Beanspruchung kleiner Gleichstrommotoren bei Speisung aus 
Gleichrichter, Magnetverstaerker- und Thyratronsteuerge- 
raeten, G.HAAR. Elektronische Rundschau y 14 n 4 Apr 1960 p 
126-8. Stresses in low power d-c motors fed from rectifiers, 
magnetic amplifiers and thyratron control devices; pulsating 
direct current from such sources to 0.1-1 kw motors results 
in higher copper losses, difficulties in commutator action, and 
excessive armature voltages; how such additional stress 
should be taken into account by motor manufacturers, buyers 
and operators to ensure safe operation and satisfactory life. 


Commutating Sparks of Direct Current Series Motors in 
Transient State, T.YAMAMURA, S.YAMAZAKI. Inst Elec 
Engrs Japan—J v 80 n 860 May 1960 p 598-605. Appearance 
of commutating sparks can be predicted from ratio of residual 
uncompensated voltage of commutating coils during transient 
condition, to critical voltage of black band of d-c machine; 
how superior transient characteristics free from dangerous 
flashovers can be obtained by wide black bands and wholly 
laminated magnetic circuits. (In Japanese with English 
summary). 


Der synchronisierte Gleichstrommotor, H.VOELZ. Elek- 
tronische Rundschau v 13 n 9 Sept 1959 p 328-30. Synchron- 
ized d-c motor; in new motor, developed from rotary con- 
verter, d-c branch supplies main torque while a-c branch is 
loaded only with torque and voltage variations; motor thus 
runs constantly at speed controlled by a-c frequency; compu- 
tation of pull-in phenomena and pull-in range. 


Motors—Squirrel Cage; Electric 


Electric 


Die Ausgleichserscheinungen im Wendepolkreis der Gleich- 
strommaschine mit geblaettertem Staenderjoch und massiven 
Eisenzwischenlagen, J.STEPINA, J.BENDL. Acta Technica 
(Prague) v 5 n 3 1960 p 259-76. Transients in laminated 
circuit of commutating poles of d-c machine, with massive 
supports; analysis of influence of massive supports and of 
massive pole shoes on form of field under commutating poles, 
and on form of magnetic flux in region of commutating poles. 
English summary. 


Effect of Rectifier Power Supply on Large D-C Motors, 
R.M.DUNAISKI. AIEE—Trans v 79 Pt 3 (Power Apparatus 
& Systems) n 48 June 1960 p 253-8 (discussion) 258-9. Tests 
on large machines, such as used in steel industry and having 
sufficient horsepower and speed so as to require pole-face 
compensation for armature reaction as well as interpole 
winding; degradation of commutation under certain condi- 
tions was observed. Paper 60-154. 


Printed Circuit D-C Motors for Electronic and Instrument 
Applications, J.HENRY-BAUDOT, R.P.BURR. IRE Nat Con- 
vention Ree v 7 pt 9 (Human Factors in Electronics, etc) 
1959 p 102-12. In printed circuit d-c motors, armature is 
produced entirely as printed circuit part; machines are uncon- 
ventional planary air gap form, and have such advantages as 
low cost, high torque to inertia ratio, negligible armature 
reaction, smooth commutation, and good high temperature 
performance line filter variations. 


Stability and Other Results of Rotating Machine Oscillator, 
C.V.GOVINDA RAO Franklin Inst—J v 268 n 4 Oct 1959 
p 297-312. Separately excited d-c motor supplied from d-c 
series generator performs unusual type of oscillation; for 
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clear understanding of electromechanical phenomenon under- 
lying behavior, nonlinear differential equation was developed 
and complete solution obtained by partially graphical and 
numerical methods; Lienard’s method adopted to examine 
possibility of periodic solutions. 


Enclosed. Evaluation of Open-Enclosure Epoxy-Sealed Motors, 
V.B-HONSINGER. Elec Mfg v 64 n 5 Nov 1959 p 114-16. 
Design advantages offered by application of such motors in 
place of standard enclosed, weather-proof and spray-proof 
motors; ice, salt water immersion, humidity, thermal shock, 
high impact shock acid, and abrasive atmosphere tests to 
determine field performance of epoxy-sealed motors. 


Fractional Horsepower. Asinkhronnyi mikrodvigatel s polym 
rotorom pri anomal’noi chastote, L.I.SSTOLOV. Elektrichestvo 
v 80 n 2 Feb 1960 p 61-8. Asynchronous micromotor with 
hollow rotor during anomalous frequency; relationship be- 
tween supply voltage and frequency during fixed electro- 
magnetic starting of motor with hollow nonmagnetic rotor 
which possesses relatively large stator and rotor impedances 
and very small inductive resistance of rotor dispersion. 


“Details”? Guide Small Motor Selection, J.S.MAXWELL. 
Elec Mfg v 65 n 3 Mayr 1960 p 129-31, 172. In engineering 
drives of fans and blowers, and similar devices having com- 
mon industrial and consumer product application, choice of 
motors and their complete specification is largely matter of 
considering numerous inter-related details, both mechanical 
and electrical; examples of often overlooked factors which 
demand specific attention for effective motor selection by 
product designer. 


Shchetochnyi shum odnofaznykh kollektornykh mikrodviga- 
telei, N.V.ASTAKHOV. Elektrichestvo v 79 n 9 Sept 1959 
p 46-50. Brush noise in single-phase commutator micromotors ; 
expressions permitting evaluation of relative effect of such 
factors as brush holder angle, brush pressure, etc, on noise 
formation. 


Universalkommutatormotor ohne Staenderwicklung, A. 
FRANSUA. Revue d’Electrotechnique et d’Energétique v 4 n 
2 1959 p 295-304. Universal commutator motor without stator 
windings; operational principles; comparative tests with vari- 
ous types of such motors under 1 kw, without auxiliary poles. 


Geared. See Compressors—Drive. 


Induction. See also Electric Motors—Control; Electric Motors— 
Protection; Electric Motors—Squirrel Cage; Electric Motors 
—Starting. 

Analizator do obliczania silnikow indukeyjnych, A.STRAS- 
ZEWSKI, T.SLIWINSKI. Archiwum Elektrotechniki v 8 n 8 
1959 p 469-98. Network calculator for calculation of induc- 
tion motors; suggestions for building network calculator for 
single-phase as well as 3-phase motors of all kinds (with high 
bars in rotor and with double squirrel-cage) ; proposed caleula- 
tor is further development of MONECA calculator reported 
by C.G.VEINOTT. (See Engineering Index 1952 p 311). (Eng- 
lish summary). 


Anzugsmoment und Anzugsstrom yon Asynchronmaschinen 
mit Doppelnutlaeufern und verwandten Laeuferarten, H.WEH. 
ETZ (Ed A) v 80 n 24 Dee 11 1959 p 855-60. Starting torque 
and starting current in asynchronous machines with double 
slot; families of curves, helpful in design of double slot in- 
duction motors, showing influence of slot resistances and re- 
actances on starting performance. 


Computer Method of Determining Variation of Induction 
Motor Magnetisation with Speed, B.J.CHALMERS. Beama J 
v 67 n 1 Feb 1960 p 29-31. Technique to determine reduction 
of flux-density in polyphase induction motor caused by primary 
leakage, and consequent variation with load of flux-density 
and magnetizing current. 


Contribution & l’etude des moteurs asynchrones monophasés, 
M.POLOUJADOFF. Revue Générale de l’Electricité v 68 n 10 
Oct 1959 p 591-604. Single phase induction motors; theory of 
“transverse field’, physical interpretation of which is given; 
‘“¢ransverse” fields of wound rotor and squirrel cage ma- 
chines ; agreement established between theories of “‘transverse’’, 
and rotating fields; general method for calculation of single 
phase induction motors with auxiliary phase. 


Data Curve-Fitting with Digital Computer, T.ALMAN. 
Elec Mfg v 66 n 3 Sept 1960 p 170-3. How characteristic 
eurves of induction motors can be approximated mathe- 
matically by power series, and hence interpolation of desired 
rating values between recorded test points can be accurately 
achieved by method of least squares using computer. 


Development and Design of Spherical Induction Motors, 
F.C.WILLIAMS, E.R.LAITHWAITE, J.F.EASTHAM. Instn 
Elec Engrs—Proce v 106 pt A (Power Eng) n 30 Dee 1959 
p 471-84. New layout involves use of only two blocks con- 
taining preskewed slots; arrangement of laminations and 
slotting is such that two blocks can be rotated as unit to 
produce speed adjustment; this arrangement is shown _to 
produce more uniform effective field velocity over active 
surface of stator; it equalizes magnetic pull between rotor 
and stator and has several other design advantages. Paper 
3036U. 
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Diagramme du courant des moteurs asynchrones en court- 
circuit, V.CORLATEANU, Z.MURGU, V.STIRBU. Revue 
d’Electrotechnique et d’Energétique v 4 n 2 1959 p 275-93. 
Current diagram of short-circuited induction motors; new 
method of setting up such diagram makes use of tests on 
motor supplied at reduced voltage; experimental comparison 
of this method with those by B.IL.KUZNETSOV and R. 
MACCHI. 


Die Dimensionierung von Asynchronmotoren mit Hilfe von 
Analogie-Rechenmaschinen, W.GUETTINGER. Assn Suisse des 
Electriciens—Bul v 50 n 20 Sept 9 1959 p 976-8. Design of 
induction motors using analog computer; example of motor 
driving flywheel type press; computing program taking into 
account effect of changes in inertia or motor speed-torque 
characteristic on motor load, load peaks ete. 


Equations for Induction Motor Slip, V.B.HONSINGER. 
AIEE—tTrans v 78 pt 3 (Power Apparatus & Systems) n 46 
Feb 1960 p 1621-4 (discussion) 1624-6. Slip study, based upon 
simultaneous solution of induction motor equations; study is 
preceded by analysis of equation for secondary amperes by 
means of binomial series and establishment of range of con- 
vergency in terms of torque; analysis results in simple and 
accurate slip equations. Paper 59-1098. 


Expressions of Single Phase Induction Motor with Three 
Stator Windings not in Quadrature, K.HAYASHI. Inst Elec 
Engrs Japan—J v 80 n 857 Feb 1960 p 147-55. Characteristics 
of motor are expressed as functions of positive and negative 
sequence currents, and of positive and negative sequence 
torques of symmetrical two-phase motor, phase winding of 
which is equal to one of stator windings; how, by changing 
number of turns of stator winding in this motor, multi- 
speed fan motor can be obtained. (In Japanese with English 
summary). 


Further Developments of Self-Oscillating Induction Motor, 
E.R.LAITHWAITE, G.F.NIX. Instn Elec Engrs—Proe v 106 pt 
A (Power Eng) n 35 Oct 1960 p 476-86. Further development 
of machine previously described by author (See Engineering 
Index 1956 p 827) for application to traverse mechanism of 
textile winders; system can operate under transient condi- 
tions at all times, having very small oscillating member; 
rotors of 30° mass were made to oscillate successfully and 
speeds of over 500 traverses/min over 14 in. length with 100 
Ww power input were achieved. Paper 3273U. 

How to Simplify Motor Power-Factor Corrections, G.R. 
BROOKS. Pipe Line Industry v 12 n 2 Feb 1960 p 60. Charts 
for graphical solution of capacitance needed to correct power 
factor of induction motor, and power factor obtained with 
given capacitator and motor; example to show application of 
charts. 


Industrial Uses for Auxiliary Low Frequency Supply, G.L. 
TILEY, E.OLDFIELD. Eng J v 43 n 1 Jan 1960 p 58-62, 68. 
Paper shows how auxiliary LF a-c supply can overcome draw- 
backs of induction motor, thereby broadening range over 
which induction motor can be economically and satisfactorily 
applied; LF equipment in rotor circuit; LF supply to stator; 
use of LF for anodizing aluminum; frequency converters and 
LF generators. 


“Logmotor’ Cylindrical Brushless Variable-Speed Induction 
Motor, E.R.LAITHWAITE. Engrs’ Digest v 21 n 3 Mar 1960 
p 101-6. Problem of pole stretching and basic principle of 
“Logmotor’’ which consists of special type of phase shifting 
regulator which feeds stator of arch-type squirrel-cage in- 
duction unit; phase shifting system; design aspects and 
performance. 


Mekhanicheskaya kharakteristika trekhfaznogo asinkhron- 
nogo dvigatelya s nesimmetrichnoi statornoi tsep’yu, L.I. 
STOLOV. Elektrichestvo v 80 n 10 Oct 1959 p 47-50. Mechani- 
eal characteristics of 38-phase induction motor with asym- 
metrical stator circuit; results of theoretical analysis are in 
good agreement with experiments. 

Metoda obliczania ekonomicznego ksztaltu silnikow asynchro- 
nieznych ze zlobkami statora o przekroju prostokatnym, H.S. 
KOZLOWSKI. Archiwum Elektrotechniki v 9 n 1 1960 p 277- 
88. Method for calculating economic shape of asynchronous 
motors with rectangular cross-section of slots; adaptability of 
method and formulas, previously developed by author for in- 
duction motors in general, to this particular type of motor. 
(English abstract). 

Polyphase Induction Machine with Solid Iron Rotor, N. 
KESAVAMPRTHY, P.K.RAJAGOPALAN. AIEE—Trans v 78 
pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 1092-7 
(discussion) 1097-8. Method for predetermination of perform- 
ance of induction motor, taking into account nonlinear mag- 
netic properties of iron; equations obtained refer directly to 
physical dimensions of machine and to electric and magnetic 
loading of materials. Paper 59-683. 

Prechodne momenty asynchronniho motoru se zabrzdenym 
rotorem, F.PAVLASEK. Electrotechnicky Obzor v 48 n 8 Aug 
1959 p 410-15. Transients in induction motor with blocked 
rotor; mathematical and experimental analysis of transients 
arising during connection to network of motor with short 
circuited rotor. 
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Prostorovy a casovy prubeh pole v nasycenem indukenim 
motoru, L.CIGANEK. Elektrotechnicky Obzor v 48 n 6 June 
1959 p 284-9. Magnetic field curve of saturated induction 
motor, with respect to space and time; expressions for cal- 
culating filling factor of pole curve, and its dependence on 
individual circuit parameters; induction in individual sec- 
tions of magnetic circuit is calculated separately in order to 
obtain calculations of magnetizing current with greater ac- 
curacy. 

Schleifringlaeufermotoren mit unsymmetrischen Aussenwider- 
staenden im Laeuferkreis, A.DZIWOKI. Siemens Zeit v 34 n 3 
Mar 1960 p 133-42. Slip ring motors with unbalanced external 
resistances in rotor circuit; equations showing relationship 
between unbalanced resistances in external rotor circuit and 
stator and rotor currents; types of torque; values calculated 
for 5.5-kw induction motor are compared with oscillograms of 
rotor current and torque. 


Strange New Ball Motor, E.R.LAITHWAITE. Control Eng 
vy 7n 1 Jan 1960 p 131-5, Spherical induction motor, which 
departs radically in form and principle from conventional 
squirrel cage types, to provide adjustable-speed a-c drive; 
design and construction of motor providing base for further 
studies. 


Transient Phenomena at Instant of Changing Power Source 
of Induction Motor, J.TAKEUCHI. Inst Elec Engrs Japan—J 
vy 79 n 851 Aug 1959 p 1055-64. Use of poly-axis matrix 
method to obtain oscillating torque of rush current due to 
remanent voltage at terminals of motor. (In Japanese). 


Two New Ways to Vary Induction Motor Speed, E.R.LAITH- 
WAITE. Control Eng v 7 n 7 July 1960 p 92-6. Design and 
principles of operation of logmotor and phase mixed motor, 
both capable of continuous speed variation with variable pole 
pitch cylindrical machines; first indications on small speed 
range 100- to 120-hp models now under construction put 
power/weight ratio at slightly less than 0.0105 hp/Ib of 
see machine, but well above Scharge system at 0.0088 

p/Ib. 


Uproszezona metoda obliczania ekonomicznych ksztaltow 
malych silnikow indukeyjnych, H.S.KOSLOWSKI. Archiwum 
Elektrotechniki v 9 n 8 1960 p 509-15. Simplified method for 
calculating economical design of induction motors; method 
is intended mainly for low-power motors with limited 
diameters, and reduces calculation work when designing series 
of various types; example of 100 kw motor diameter of 
which is limited to 470 mm. English summary. 


Insulation. See also Electric Insulating Materials; Electric 


Motors—Windings. 


Facts on Brush Wear and Silicone Insulation, C.B-HATHA- 
WAY. Power Eng v 64 n 2 Feb 1960 p 98. Silicone varnish 
for use in d-c motors remains pliable and free from cracks 
for much longer time than older types; with proper knowl- 
edge it can be used in enclosed motors; graph shows com- 
parable wearing rates over range of temperatures. 


High Temperature Insulation Extends Motor Life, K.N. 
WILKENS. Plant Eng v 13 n 10 Oct 1959 p 96-9. Use of 
silicone varnishes as insulation has enabled Mueller Brass 
Co to save $5000 annually in Class H rewinding of electric 
motors; description of heavy duty high temperature operation 
for which rewinding program has proven successful; chart 
compares new motor cost and Class A, B, and H rewinding 
costs for 1 to 10 hp motors. 


Motor Insulation is Better than Ever: New Materials and 
Methods Pave Way, N.PEACH. Power v 104 n 2 Feb 1960 
p 61-6. Inorganic materials such as mica, glass, and asbestos, 
and organic synthetic materials as silicones, teflon, epoxy 
resins, polyesters, acrilica, and others constitute part of wide 
variety of electric insulating materials which have become 
available in last decade; physical and mechanical character- 
istics are tabulated and discussed, including various forms 
in which they are available. 


“Tailoring”? Motor Rewinds, J.MOLNAR. Elee Construction 
& Maintenance v 59 n 4 Apr 1960 p 104-5. Step-by-step out- 
line of major causes, characteristics and treatments of motor 
insulation failures which should be taken into account in 
motor rewinding. 


Japan. See Electric Motors—Manufacture. 
Losses. See also Electric Machinery—Losses. 


Brush Contact Losses Due to Load and Parasitic Currents 
in Polyphases Commutator Motors, O.E.MAINER. Instn Elee 
Engrs—Proe v 107 pt C (Monograph n 875) n 12 Sept 1960 
p 283-7. Tests carried out with parasitic current simulator 
to show that electric brush losses due to load and parasitic 
currents are interdependent and should be measured simul- 
taneously; new test by which total rotor I2R losses may be 
evaluated. 


Kalorymetryezna metoda pomiaru sprawnosci silnikow asyn- 
chronieznych chlodzacych woda, F.ANDRZEJEWSKI, Z.OR- 
ZESZKOWSKI. Rozprawy Elektrotechniezne v 5 n 1 1959 p 
67-86. Calorimetric determination of efficiency of water cooled 
3-phase induction motors; analysis, to show that accuracy of 
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loss determination from direct measurement of heat is about 
same as results obtained by measurement of separate losses 
of motor. German abstract. 


Maintenance and Repair. See also Electric Motors—Insulation. 


Better Motor Maintenance and Field Testing, L.L.LIPANYE. 
Coal Age v 65 n 3 Mar 1960 p 96-100. Variations and tol- 
erances, from rated conditions, in a-c and d-c motors; tests 
made at standstill and while running. 


Manufacture. Automated Manufacture of Small Motors at New 
Westinghouse Plant (Upper Sandusky, Ohio). Indus Heating v 
26 n 11 Nov 1959 p 2266-8, 2270, 2272, 2274, 2276, 2278, 2280, 
2352. Similar article by G.-H.DeGROAT indexed in Engineering 
Index 1959 p 398 from Am Mach Mar 23 1959 issue. 


Designing for Production Welding Gives Industry Fully 
Accessible Motor, A.L.COOPER, W.H.MORSE. Welding J v 39 
n 10 Oct 1960 p 1015-21. Large electric motors produced by 
new concept of welding design, have interchangeable parts, 
operate at reduced noise levels and are made by production 
line techniques; utilization of weld assembly fixtures with 
electric arc welding processes is described; techniques for 
producing stator cores without machining were made pos- 
sible through application of new type welded locator joint 
coupled with functionalized welded-motor components. 


Electric Motor Production in Japan, R.E.GREEN. Machy 
(Lond) v 97 n 2498 Sept 28 1960 p 708-21. Transfer machining 
of housings and end covers at Kameido Works of Hitachi. 


From Stamping Press to ‘Production Department’, E.W. 
PENNINGTON. Tooling & Production v 25 n 10 Jan 1960 
p 37-41. Electric motor rotor laminations and laminated field 
assemblies produced by carbide blanking die mounted in 60-ton 
Henry & Wright high speed press; die and automatic stack- 
ing and riveting units enable press to deliver finished com- 
ponents; operations described and illustrated. 


Miniature. See Electric Motors—Fractional Horsepower. 


Noise. See also Electric Motors—Fractional Horsepower. 


Low-Noise Motor Design, H.SHAPIRO, W.H.FALLON. 
Elec Mfg v 65 n 5 May 1960 p 265-9. How quiet motors are 
achieved through detailed engineering analysis of total design, 
not by applied remedies; complex real and physical inter- 
relationships of materials, structures and nonlinear electric 
and magnetic parameters involved in motor design; studies 
of noise and vibration measurements methods, conducted by 
Electro Dynamic Div of General Dynamics Corp. 


Protection. See also Electric Circuit Breakers; Electric Motors 


—Enclosed; Electric Motors—Starting; Electric Relays—Pro- 
tective. 


Closer Overload Protection for Polyphase Motors, T.F. 
BELLINGER, R.A.GERG. Allis-Chalmers Elec Rev v 25 n 2 
1960 p 32-4. Protection for large a-c motors, operating under 
adverse conditions, provided by different relay systems, par- 
ticularly by special redesigned adjustable, temperature-com- 
pensated thermal overload relays. 


High-Speed Restarting and Protection of Large Synchro- 
nous Motors, C.L.PHILLIPS, M.H.YUEN. AJEE—Trans v 78 
pt 2 (Applications & Industry) n 45 Nov 1959 p 360-8. Elec- 
trie solution for high-speed restarting, to achieve process 
continuity and adequate protection for three synchronous 
motors providing drive for refinery using new catalytic re- 
former unit. Paper 59-822. 

Inherent Motor Overheat Protection Moves Inside Field 
Coils. Elee Mfg vy 64 n 5 Nov 1959 p 125-32. Two solutions to 
problem of putting temperature sensors in stator windings of 
polyphase hermetic motor, in applications where ratio of full- 
load to locked-rotor current is low; both solutions involve 
semiconductor thermistors, but in opposite modes of operation ; 
Westinghouse Solution: Thermistors with Positive Tempera- 
ture Coefficient of Resistance, G.P.GIBSON, J.J.COURTIN, 
126-30; Cutler-Hammer Solution: Thermistors with Negative 
Temperature Coefficient of Resistance, W.H.ELLIOT, 130-2. 


Service Conditions in Motor-Protector Selection, A.P. 
WHITE. Elec Mfg v 64 n 6 Dec 1959 p 164-6. With com- 
plete information on particular motor performance under 
service conditions, suitable judgment can_ be exercised in 
application of complete protection; methods used in motor 
winding temperature tests and interpretation of test results. 


Survey of Induction Motor Protection. AIEE—Trans v 179 
Pt 3 (Power Apparatus & Systems) n 43 June 1960 p 188-91 
(discussion) 191-2. Report on questionnaire by Subcommittee 
on Motor Protection of AIEHE Relays Committee on protec- 
tion practices related to 3-phase squirrel-cage induction motors 
rated 200 hp and above and installed in United States, 
Mexico, and Canada since 1940; replies by industrial users 
and utilities cover more than 3800 motors; protective devices 
which would be preferred for new installations are also 
tabulated. Paper 60-32. 


Temperature Protection for Induction Motors... Today 
and Tomorrow, J.K.HOWELL, J.J.COURTIN. _ Westinghouse 
Engr v 19 n 6 Nov 1959 p 182-5. Review of minimum motor 
protection requirements and present relay control schemes ; 
development of new switching thermistor having positive 
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temperature coefficient; placed in winding of motor, thermis- 
tor acts as switch when dangerous temperatures are reached; 
because it reacts directly to winding temperature, and has 
ages switching action, it is better suited than replica-type 
relays. 


Railroad. See Electric Motors—Tyraction. 
Selection. See also Electric Motors—Fractional Horsepower. 


Ten Important Points for Ordering A-C Motors, R.L. 
NAILEN. Plant Eng v 13 n 12 Dee 1959 p 98-103. Important 
points to consider in addition to horsepower, speed, frame 
size, voltage, frequency, and phase, are torque requirements, 
duty cycle, connection to load, direction of rotation, bearings, 
interchangeability, enclosures, conduit boxes, accessories, and 
written specifications. 


Speed Control. See Electric Motors—Control. 


Squirrel Cage. See also Electric Motors—Control; Electric 
Motors—Induetion; Electric Motors—Protection; Electric 
Motors—Starting. 


On Effects of Varying Airgap of Squirrel-Cage Induction 
Motor, A.K.GUHA, S.K.SEN. Bengal Eng College—J Tech- 
nology v 4 n 1 June 1959 p 15-35. Usual practice in design 
of induction motor is to attain minimum clearance between 
stator and rotor as larger gap length results in larger 
magnetizing current; mechanical difficulties occur which re- 
quire compromise between electrical and mechanical considera- 
tions; several gap equations and curves are derived to effect 
compromise which are accepted as standard. 


Standards. See also Electric Machinery—Standards. 


Recommendations for Dimensions and Output Ratings of 
Electric Motors. Int Electrotech Commission—Publ n 72-1 
1959 21 p. Publication covers letter symbols for standard 
dimensions, fixing dimensions, shaft extension dimensions and 
their association with greatest torque for continuous duty, 
and output ratings. 


Recommendations for Dimensions and Output Ratings of 
Electric Motors. Pt 2: Dimensions of Mounting Flanges for 
Electric Motors. Int Electrotech Commission—Publ n 72-2 
1960 13 p. Recommendations relate to flange-mounted electric 
motors with outside diam of flange 914-22 in.; letter symbols 
for standard dimensions; fixing dimensions; shaft extension 
dimensions and their association with greatest torque at con- 
tinuous duty; output ratings. 


Revision of British Standards and Effect on Motor Applica- 
tion, F.T.BARTHO. Min Elee & Mech Engr v 40 n 476 June 
1960 p 353-68. Development of British Standards for elec- 
trical machinery performance; design considerations; char- 
acteristics and problems of starting torque, accelerating 
torque, running torque, rating of motors and selection of 
motors. 


Starters. See Electric Motors—Starting. 


Starting. See also Electric Motor Generators; Electric Motors 
—Induetion; Electric Motors—Protection; Electric Motors— 
Synchronous, 


Acceleration Characteristics of Squirrel-Cage Motors, R.L. 
NAILEN. Westinghouse Engr v 20 n 2 Mar 1960 p 41-3. 
Thermal strain in motor, and mechanical strain on motor 
shaft, coupling and load, as result of torque application; con- 
ditions which should be observed during starting of squirrel- 
cage motors. 


Diagnosis of Induction Motor Starting Faults, J.L.WATTS. 
Mine & Quarry Eng v 26 n 5 May 1960 p 204-9. Starting 
failures and test methods that may be adopted for their 
diagnosis; control circuit faults, low voltages, mechanical 
overload, starting torque considerations, open circuit stator 
windings, rotor circuit faults, causes of incomplete or slow 
acceleration, short circuits and earth faults. 


Motor Control Circuits for Hydraulic Presses, K.B.REX- 
FORD. Applied Hydraulics & Pneumatics v 12 n 8 Aug 1959 
p 76-8. Circuit arrangements for starting and controlling 
motors which drive hydraulic pumps; diagrams cover: full 
voltage starter, magnetic reduced voltage starter, sequence 
starting, starting two main drive motors, temperature con- 
trol, overstroke control, main and auxiliary motor stopping, 
and starting with light load. 


Nota betreffende de bepaling van aanloopkoppel, stromen 
en spanningen en hun symmetrische componenten bij de 
kusaschakeling, E.De BAETS. Revue E v 2 n 11 1959 p 
309-13. Determination of starting torque, current and voltage 
and their symmetric components of 3-phase induction motor 
after connection of given impedance to contact wire. 


Reduced-Voltage Starting for Squirrel-Cage Motors, D. 
FITZPATRICK. Elec Mfg v 65 n 3 Mar 1960 p 72-9. Various 
types of reduced-voltage starting techniques which may be 
applied to squirrel-cage motors to achieve gradual starting 
torque and avoid line disturbances; included are resistance- 
type starters, reactors, autotransformers, and part winding. 


Related Papers on Flywheel effect of Rotating Elements. 
Allis-Chalmers Elec Rev v 25 n 1 1960 p 10-13. Explanation 
of technicalities of Wk? problem in motor starting; how 
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referring speed to motor shaft simplifies problem of selection 
of drive motors when accelerating or decelerating high Wk? 
loads through speed changers; Wk2... What is It? G.R. 
BROOKS, 10-11; Wk2... At What Speed? R.C.MOORE, 12- 
13. 


Start Two Motors with One Reactor, C.P.CROCO, R.N. 
HIXSON. Power v 103 n 9 Sept 1959 p 74-5. Motor circuit and 
control circuit diagrams illustrate how method may be 
successfully employed for two 2000 hp, 2300 v, 3 phase, 60 
cycle, 591 rpm induction motors; additional interlocks and 
other protective features required as safeguards against 
possible abnormal operation. 


Starting Characteristics of Capacitor Motor with Non- 
Quadrature Stator Windings, K.HAYASHI, F.FUNABASHI. 
Inst Elec Engrs Japan—J v 79 n 851 Aug 1959 p 1014-21. 
Method of calculation which can be applied to improvement 
of motor characteristics, particularly by making angle between 
main and start winding larger than 90°; effects of number 
of turns of stator winding, condenser capacity, and angle 
between two stator windings, toward starting characteristics 
of motor. (In Japanese with English summary). 


Synchronous. See also Electric Motors—Control; Electric 
Motors—Protection. 


Caleulation of Characteristics and Overload Capacity of 
Compound Synchronous Motors, I.M.POSTNIKOV, A.L.LISH- 
CHENKO. Elec Technology USSR v 8 July 1960 p 355-66. 
English translation of article indexed in Engineering Index 
1959 p 399 from Elektrichestvo July 1959. 


Der Windungskurzschlusstrom grosser Synchromaschinen, 
F.OLLENDORFF. Oesterreichisches Ingenieur-Archiv v 14 n 
1 1960 p 23-68. Caleulation of short-circuit current in 
damaged winding of large synchronous motor (alternator 
equipped with drum-shaped rotor). (English summary.) 


Geometrische Ableitung der Ankerstrom-Ortskurve eines 
Schenkelpol-Synchronmotors, E.KUEBLER, D.LABAHN. ETZ 
(Ed A) v 80 n 21 Nov 1 1959 p 749-50. Geometrical derivation 
of armature current characteristic of homopolar synchronous 
motor; method for determination of armature current char- 
acteristics for unexcited and excited machines. 


New Brushless D-C Excited Rotating Field Synchronous 
Motor, G.M.ROSENBERRY, Jr. AIJEE—Trans v 79 Pt 2 
(Applications & Industry) n 49 July 1960 p 136-9; see also 
Elec Eng v 79 n 9 Sept 1960 p 784; Elec Mfg v 65 n 6 
June 1960 p 125-8. Operation and performance of new 
brushless synchronous motor made practical by development 
of high-current silicon-controlled rectifiers; all sliding- and 
mechanical-type contacts are eliminated; motor can be started 
like squirrel-cage induction motor with standard full or re- 
duced voltage starter; same development can be applied to 
brushless generators. Paper 60-127. 


Pull-In Criterion for Reluctance Motors, J.F.H.DOUGLAS. 
AIEE—Trans v 79 Pt 2 (Applications & Industry) n 49 July 
1960 p 139-42. Formula for finding maximum inertia that 
reluctance motor will pull into step at any load provided 
designer has reliable formulas for cage resistance; tests for 
getting accurate design constants and for setting rating on 
given frame size for heavy inertia duty; discussion of pull-in 
which will supply teachable topic missing in textbooks. Paper 
60-166. 

Skhema zameshcheniya i tochnaya krugovaya diagramma 
sinkhronnoi' reaktivnoi mashiny, O.B.PEVZNER. Elektri- 
chestvo v 80 n 2 Feb 1960 p 64-8. Equivalent circuit and 
exact circle diagram for reactive synchronous motor; accurate 
circle diagram constructed by methods widely adopted in 
design practice for asynchronous machines; proposed method 
is claimed to be simpler than that proposed by C.H.CROOSE 
and makes it possible to calculate losses in steel. 


Temperature. See Electric Motors—Protection. 


Tes. See also Electric Machinery—Testing; Electric Motors 
- Osses. 


How to Determine Polarity of D-C Machines. Mill & Factory 
v 65 n 2 Aug 1959 p 107. Portable device for measuring 
correct commutating field polarity comprises transformer, 
meter, transfer button and leads in container; flex leads with 
battery clips for connections and portable cord energize 
transformer; device tests motors up to 20 hp; larger device 
for testing 200 to 300 hp motor; power sources; devices are 
simple and inexpensive to make, and test d-c machine con- 
erat only armature, brush rigging and winding coils in 
place. 


Leistungswaage fuer die unmittelbare Messung des Dreh- 
moments und der mechanischen Leistung von Motoren, H.G. 
GERLACH. ETZ (Ed A) v 80 n 19 Oct 1 1959 p 654-8. 
Dynamometer for direct measurement of torque and mechani- 
cal output of motors; with d-c dynamometer described, same 
accuracy in testing of asynchronous motors relative to their 
mechanical output can be achieved as with commercial 
watt-meters; direct indication makes possible routine testing 
of efficiency of motors up to maximum of 90%; for exact 
differentiation of losses, slip must be determined stroboscopic- 
ally and torque measured with weights. 


ELECTRIC MOTORS—Continued 


Traction. See also Cars, Rail Motor; Electric Machinery— 
Standards; Electric Machinery—Windings ; Electric Traction ; 
Locomotives, Electric. 


Electric Railway Traction, H.M.CAMPBELL. Junior Instn 
Engrs—J v 70 pt 1 Oct 1959 p 8-12. History of development 
and resumé of advantages and disadvantages of various 
systems available; reference made to British Railways, d-c 
electrification schemes on London-Shenfield-Southend section 
of Eastern Region and line between Manchester and Sheffield ; 
design of overhead equipment. 


On Conditions of Formation of Flashover or Arcing on to 
Framework of Traction Motors, A.S.KURBASOV. Electric 
Technology USSR v 4 Dec 1959 p 556-63. English translation 
of article indexed in Engineering Index 1959 p 400 from 
Elektrichestvo Nov 1958. 


Study of Self-Excitation of Direct-Current Traction Motors, 
V.E.SKOBELEV. Electric Technology USSR v 1 Mar 1960 p 
49-60. English translation of article indexed in Engineering 
Index 1959 p 399 from Elektrichestvo Feb 1959. 


Variable Speed. See Electric Drive—Variable Speed. 
Vibrations. See also Electric Machinery—Vibrations. 


Drillschwingungen bei Elektroantrieben und ihre Bekaemp- 
fung, H.JI.JORDAN, W.FREISE. Glueckauf v 95 n 9 Apr 25 
1959 p 219-25. Rotational vibrations caused by electric drives, 
and their prevention. 


Voltage Regulation. See Electric Motors—Control; Voltage 
Regulators. 


Windings. See also Electric Coils; Electric Machinery—Wind- 
ings; Electric Motors—Design; Electric Motors—Direct Cur- 
rant; Electric Motors—Induction; Electric Motors—Insula- 
tion; Electric Motors—Protection; Electric Motors—Starting. 


Les machines electriques a bobinages imprimes, J.HENRY- 
BAUDOT. Assn des Ingenieurs Electriciens Sortis de l'Institut 
Electrotechnique Montefiore—Bul v 73 n 2-3 Feb-Mar 1960 p 
119-88 (discussion) 139; see also English translation in Engrs’ 
Digest v 21 n 8 Aug 1960 p 83-6. Electric machinery with 
printed windings; manufacture of disks with printed wind- 
ings; features of various types of SERVALCO motors; their 
servo applications. 


Pulse Response Pinpoints Armature Faults. H.R.WEED, 
S.K.WEED. Electronics v 33 n 24 June 10 1960 p 70-2. Produc- 
tion armatures are tested by comparing them with armature 
known to be faultfree; identical current pulses are injected 
into both armatures, whereupon transient response permits 
fault diagnosis and location. 


ELECTRIC MUTATORS. See Electric Rectifiers. 
ELECTRIC NETWORK ANALYZERS 


See also Computers; Electric Circuits—Analysis; Electric 
Lines—Surges; Electric Motors—Induction; Electric Trans- 
formers—Design; Electrical Engineering—Research; Struc- 
tural Design—Analogies. 


Ein neues Analogrechengeraet fuer Netzoptimierungsaufga- 
ben, W.SCHNEIDER. Elektrizitaetswirtschaft v 58 n 15 Aug 
5 1959 p 524-31. New analog computer for network caleula- 
tions; calculating device, especially developed for Bayernwerk 
Co for determination of transmission losses in their network, 
optimum production costs ete. 


Electronic Analogue Computer for Use with Enns Network 
Analyser, B.J.MAGEE. Instn Engrs, Australia—J v 31 n 10-11 
Oct-Nov 1959 p 235-42. Final stage in solution of steady 
state network problem by analyzer consists in solving two 
algebraic equations, which is performed by analog computer; 
computer, which uses pulse techniques, is independent of 
supply voltage to network analyzer; principle of Enns analyzer 
and basie processes used in computer; circuit details. 

ELECTRIC NETWORKS. See Electric Circuits; Electric Dis- 
tribution ; Electric Lines. 


ELECTRIC OVENS. See Electric Appliances—Codes. 
ELECTRIC POWER FACTOR 
See also Electric Motors—Induction. 


Calcul des puissances actives et réactives fournies au départ 

dune Mane, *pague Ronn Seat la tension au départ et la 
puissance et le facteur de puissance a l’arrivée, H.RICH, L. 
GRAVIER. Revue Générale de |’Electricité v 69 n 4 Apr 1960 
p 217-27. Calculation of active and reactive powers supplied 
at sending end of long transmission line when voltage at 
sending end and power and power factor at termination are 
known ; analytical and graphical techniques based on methods 
previously developed by author. 


Die selbsttaetige Blindleistungsregelung im Netz * - 
LINGER. Elektrizitaetswirtschaft v 59 ‘fs 5 Mar 5 me 
124-7, Automatic reactive power regulation of system; op- 
erational and economic advantages; ways in which auto- 
matic control can be realized. 


Optimum Control of Reactive Current Flow in Power Sys- 
tem, T.OKAZAWA. Inst Elec Engrs Japan—J v 79 n 858 Oct 
1959 p 1827-83. In order to clarify problem of optimum com- 
pensation of reactive current, condition of minimum total 
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sum of IR loss, decrease of generator output, and cost of 
maintenance are calculated analytically, presenting reactive 
current distribution as function, f(x), of distance x from 
generator ; relation between leading and lagging current is 
explained by measuring reactive power with sine hour-meter 
in power line, in case static capacitors are installed for com- 
pensation. In Japanese. 


Production and Distribution of Reactive Energy, S.LA- 
LANDER, H.GUSTAVSSON, N.HOLMIN. Sweden. Kungl 
Vattenfallsstyrelsen—Bla vita serien (Swedish State Power 
Board—Blue White Series) n 27 1960 14 p. Most economic 
means of producing and transmitting reactive energy, with 
particular attention to Swedish power grid; important part 
played by shunt capacitors and series capacitors in order to 
obtain satisfactory phase compensation. 


System Application and Control of Kilovars, S.H.POLLOCK. 
Elee Light & Power v 38 n 14 July 15 1960 p 62-6, 105. 
How maintenance of high power factor on generators and 
transmission and distribution systems during normal con- 
ditions provides remaining generators with capacity to pick 
up var generation of machine in trouble and supplies var 
requirements of tie lines during emergencies. 


Uncoupled Generator Gives Kvar, H.T.DICKSON. Elec 
World v 153 n 21 May 23 1960 p 81-2. How generators of 
modern steam turbo-generator units are operated by Hydro- 
Electric Commission of Ontario as uncoupled synchronous 
condensers without special provision having been made in 
unit’s original design. 


Improvement. See also Electric Capacitors. 


La production de l’énergie réactive 4 l’aide des conden- 
sateurs sur les réseaux de distribution. Societé Francaise des 
Electriciens—Bul v 9 n 107 Nov 1959 p 686-97. Production 
of reactive power by means of capacitors in distribution net- 
work; various methods of improving power factor particu- 
larly by capacitor banks at consumer end; General principles, 
P.GAUSSENS, 686-93; Practical realization of capacitor 
bank; interruption and control devices, HENNEBERT, 693-5; 
Arrangement and protection of capacitors, J.GRATTERY, 
695-7. 


ELECTRIC POWER PLANTS. See Diesel Electric Power 
Plants; Electric Substations; Gas Turbine Power Plants; 
Hydroelectric Power Plants; Nuclear Power Plants; Power 
Plants; Steam Power Plants. 


ELECTRIC RAILROADS 


See also Electric Motors—Traction; Electric Traction; Lo- 
comotives, Electric; Subways. 


Economie Trends Make Railroad Electrification Inevitable, 
L.B.CURTIS. Elec Eng v 79 n 5 May 1960 p 394-8. Survey of 
economic and other factors that make electrification more 
desirable than present diesel-electric system; 13 areas of in- 
fluence, as result of which early revival of electrification in 
North America is predicted. 


Chicago, Ill. Rapid Transit Is Expanding in Chicago, S.D. 
FORSYTHE. AIEE—Trans vy 78 pt 2 (Applications & Industry) 
n 46 Jan 1960 p 474-6. History of rapid transit development 
and of improvements in present system; analysis of projects 
by Chicago Transit Authority, including those which make 
use of railroad tracks and right of way. 


Europe. Les problémes qui se posent a la jonction de deux 
réseaux de chemins de fer électrifiés dans des systemes dif- 
férents, F.BAEYENS. Assn des Ingenieurs Electriciens Sortis 
de l’Institut Electrotechnique Montefiore—Bul v 72 n 11 Nov 
1959 p 635-52. Problems arising in interconnection of two 
railroad networks electrified using different traction systems. 


France. French Technical Advances in Field of Railroad Elec- 


trification, F.LNOUVION. AIEE—Trans v 79 pt 2 (Applica- 
tions & Industry) n 50 Sept 1960 p 241-7 (discussion) 247-8. 
Review of SNCF system at present 4000 mi of electrified 
route, representing 16% of total route mileage and 50% of 
total traffic; fixed facilities; rolling stock; traction technique. 
Paper 60-602. 


Nouvelles installations de Dole-Vallorbe, C LAURENT. Tech- 
nique Moderne v 52 n 6 June 1960 p 307-11. Railway electri- 
fication between Dole and Vallorbe; program instituted by 
French National Railways to speed up traffic between Dijon, 
Switzerland, and Northern Italy ; Mouchard-Frasne section was 
electrified along single track with 50 cycle current, and develop- 
ment of signaling system to permit use of single track without 
adverse effect on traffic; centralized control system which 
eliminated station control along line and represents un- 
precedented automization is fully described. 


Ou en est la traction éléctrique en France. Son évolution 
prochaine. Son rayonnement dans le monde, F.NOUVION. 
Société Francaise des Electriciens—Bul v 9 n 106 Oct 1959 p 
621-43. Electric traction in France; state of development and 
future projects of single-phase d-c electrification of | railroads ; 
principal features of French locomotives; electronic applica- 
tions. 


Great Britain. British Railways Electrification Conference. 
Engineer v 210 n 5463, 5464 Oct 7 1960 p 587-9, Oct 14 p 
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621-4. Abstracts of papers on aspects of British Ry moderniza- 
tion are given: Oct 7: Factors in choice of 50 eps systems, 
equipment, etc, S.B.WARDER; Locomotives, C.S.COX, G.G. 
KIBBLEWHITE. Oct 14: Power supply, W.J.WEBB; Basis 
of ratings for multiple unit stock, H.WILLCOCK. 


Equipment for Railway Electrification. Engineer vy 210 n 
5462, 5463, 5464, Sept 30 1960 p 560-1, Oct 7 p 590-2, Oct 14 
p 624-5. Review of exhibition of equipment by British manu- 
facturers for 50 cps a-e railway electrification schemes at 
Battersea Wharf, London, in connection with British Ry 
Electrification Conference; exhibits include equipment for 
power supply, locomotives, multiple unit trains, control and 
signaling. 


First British 25kV Main Line Electrification. Engineer v 
210 n 5460, 5461 Sept 16 1960 p 461-3, Sept 23 p 499-501. 
Electric working of train services on Manchester-Crewe Line 
of London Midland Region, British Ry, was inaugurated on 
Sept 12. Sept 16: General description, with emphasis on 
design of overhead system and signaling arrangements. Sept 
23: Design of four series of 3300 hp Bo-Bo locomotives; all 
are to same general specifications, but electrical equipment 
and mechanical parts vary between builders. 


Glasgow Suburban Railway Electrification. Engineer vy 210 
n 5467 Nov 4 1960 p 763-4. First railway electrification in 
Scotland begins public operation on Nov 7 1960 when electric 
trains will be introduced on Glasgow suburban line from 
Airdrie to Helensburg and Balloch, and its branches; h-v 
single-phase a-c system at 50 cps has been used, at 25 kv at 
both ends of route and at 6.25 ky in central area. 


Multiple-Unit Train Equipments for Liverpool Street— 
Enfield-Chingford—Hertford-Bishop’s Stortford Lines, R. 
LEDGER, J.C.TURRALL. G.E.C.Journal v 27 n 4 Autumn 
1960 p 193-200. Electrical equipment for British Railways 3 
and 4 coach multiple unit trains operating on 25 ky a-c sup- 
ply and incorporating Gen Elec Com-Pak mercury arc rec- 
tifiers is described. 


Railway Electrification. Beama J v 67 n 38, 4 Aug 1960 

p 838-110, Nov p 149-71. Seven papers on occasion of British 
Railways Electrification Conference and Exhibition, London 
Oct 1960, and reports on proceedings relating to various 
problems of railroad electrification in Great Britain, pertain- 
ing to locomotives, multiple unit trains, power supply, over- 
head line equipment, signaling, battery traction, etc. 

Monorail. Monorail Potential? W.H.T.HOLDEN. ASME— 
Paper 60-AV-3 for meeting June 5-9 1960 8 p. Monorail sys- 
tems are considered from historical view and evolution of 
various types known today; potential of systems from stand- 
point of vendor and operator is analyzed; it is concluded 
that as system, monorail cannot be regarded as sound man- 
agement or engineering decision. 

Power Supply. See also Electric Rectifiers. 


Remote Control of Converting Substations on Swedish State 
Railways, R.LUNDBERG, C.R.von ARNOLD. ASEA J v 32 
n 12 1959 p 174-9. Economic and other advantages of applying 
remote control system described to substations where rotary 
synchronous converters are used to supply 16 2/3 cps single- 
phase a-c; design of remote control equipment. 


Substations. See Electric Railroads—Power Supply. 
Suspended. See Electric Railroads—Monorail. 
ELECTRIC REACTORS 


See also Electric Control; Electric Drive; Electric Motors— 
Control; Electric Rectifiers; Magnetic Amplifiers. 


Nekotorye sposoby uluchsheniya kharakteristik drosselei s 
podmagnichivaniem postoyannym tokom, I.S.PINCHUK, F.A. 
ZYKIN. Elektrichestvo v 80 n 1 Jan 1960 p 78-80. Improve- 
ment of characteristics of reactors with d-c magnetization ; 
experimental study of effect of certain factors on shape of 
such characteristics, and consequently on constructional dimen- 
sions and power of d-c sources and reactors with magnetiza- 
tion, such as can be used to control speed of induction motors ; 
propositions also apply to construction of magnetic amplifiers 
and reactors for different purpose. 


Symmetrical Frequency Multiplier Circuits, G.W.DICK. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 48 
May 1960 p 125-34. Specialized application of magnetic reac- 
tors; analysis to determine generally what circuits constitute 
frequency multiplier and to show what output frequencies 
are obtainable from such circuits; equivalence of various 
circuits; how results obtained from generalized analysis of 
one circuit can be used to evaluate several others. Paper 
60-66. 


Standards. See Electric Transformers—Standards. 


ELECTRIC RECTIFIERS 


See also Electric Drive; Electric Machinery—Direct Cur- 
rent; Electric Measuring Bridges; Electric Motors—Control ; 
Electric Relays; Electric Transformers; Electroplating Shops 
—Equipment; Locomotives, Electric; Radio Rectifiers. 


Assymmetrical Grid Control for Ionic Rectifiers, V.T. 
DOLBNIA. Elec Technology USSR v 2 May 1960 p 188-201. 
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English translation of article indexed in Engineering Index 
1959 p 402 from Elektrichestvo Apr 1959. 


Avariinyi rezhim poluprovodnikovogo vypryamitelya, F.I. 
KOVALEV. Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekh- 
nicheskikh Nauk, Energetika i Avtomatika n 5 Sept-Oct 
1959 p 28-36. Emergency conditions during breakdown of 
semiconductor rectifiers controlled by saturated reactors ; 
during breakdown of one element, development of emergency 
condition depends, to high degree, on magnitude of magnetiz- 
ing current and load resistance; under conditions close to 
short circuit, currents in circuit during breakdown do not 
exceed rated values; most severe emergency occurs during 
no-load conditions and magnetizing current equal to zero. 


Choosing Induction Regulators for Rectifier Control, P.N. 
WISE. Control Eng v 7 n 7 July 1960 p 109-11. Method for 
ealeulating optimum range for tube and semiconductor recti- 
fiers to insure most efficient use of regulating capacity. 


Design of Controlled Rectifiers Using Triode Transistors, 
E.E.WARD. Instn Elec Engrs—Proe v 107 pt B (Electronic & 
Communication Eng) n 35 Sept 1960 p 473-80. In polyphase 
rectifiers described, switching element is complementary 
combination of p-n-p and n-p-n transistor; stability condi- 
tions for open and closed states of switch are investigated 
graphically, leading to calculation of voltage drop when 
conducting ; there is sharp upper limit to permissible current; 
tests on 3-phase rectifier. Paper 3281 EK. 


Die effektive Kontakflaeche von Spitzenkristallgleichrich- 
tern, E.GROSCHWITZ, R.EBHARDT. Zeit fuer Angewandte 
Physik v 11 n 9 Sept 1959 p 342-6. Effective contact surface 
of point erystal rectifiers; quantitative discussion of mechan- 
ism of rectifying effect considering existence of surface cur- 
rent for case of relatively small direct voltages; analytically 
closed description of properties of semiconductor surface, 
geometric relations, characteristic values of semiconductor 
body, formation process and of voltage dependent conduction 
mechanism of surface current in concentration zone of sur- 
face inversion layer. 


Dlitel’nost perekhodnykh protsessov v tsepyakh s_ trekh- 
faznymi mostovymi vypryamitelyami, V.D.KROCHAKEVICH. 
Elektrichestvo v 80 n 12 Dee 1959 p 61-3. Duration of 
transients in circuits with 38-phase bridge rectifiers; de- 
ficiencies of single phase rectifiers for supplying direct cur- 
rent to protection and automatie control systems; advantages 
of 3-phase rectifiers, operation of which is analyzed; by ap- 
propriate selection of system parameters, duration of transients 
ean be varied in wide range. 


Electrical Properties of TiOz Rectifiers, T.I.KOMOLOVA, 
D.N.NASLEDOV. Radio Eng & Electronics v 4 n 6 1959 p 
175-82. English translation of article indexed in Engineering 
Index 1959 p 402 from Radiotekhnika i Elektronika June 1959. 


Germanium and Silicon Power Rectifiers, J.C.READ. En- 
gineer v 210 n 5462 Sept 30 1960 p 533-6. Comparison of 
rectifiers for high power industrial service (including elec- 
trochemical and traction uses); among conclusions are that: 
neither Ge nor Si is universally superior, and choice varies 
with application; for railway service Si has advantages of 
smaller size and weight, although further experience is needed ; 
Ge can nearly always give higher efficiency; costs are about 
equal; cooling is factor, and above 50 C only Si is economical. 


How to Pick Right Rectifier, W.E.GUTZWILLER. Chem 
Eng v 66 n 21 Oct 19 1959 p 189-92. Capabilities and limita- 
tions of mechanical and semiconductor rectifiers for chemi- 
cal service; tabular comparison of selenium, silicon, and 
mercury-are rectifiers; guide chart for selection; graphs of 
efficiencies, losses; costs compared. 


K raschetu skhem dyukhpoluperiodnogo vypryamleniya, L.A. 
SINITSKII. Elektrichestvo vy 80 n 1 Jan 1960 p 68-72. Calcula- 
tion of full-wave rectifier schemes; method of designing 
circuit with several rectifiers, by equations similar to those 
used for designing circuit with one rectifier; example of two 
half-period rectifiers of single phase current, (bridge scheme 
and scheme with neutral conductor). 


K voprosu o raschete anodnykh delitelei toka, V.M.RAZIN, 
I.P.CHUCHALIN, V.A.KOCHEGUROV. Elektrichestvo v 179 
n 8 1959 p 55-7. Design of anode current dividers; problems 
associated with calculation of current dividers in order to 
obtain simultaneous ignition of all rectifiers and to avoid 
excessive inequality in distribution of average and amplitude 
values of anode currents; some experimental results of 
parallel rectifier operation with certain types of current 
dividers. 

Les applications des redresseurs & semi-condueteurs dans 
les installations d’électrochimie de grande et de moyenne 
puissance, R.PERRET. Assn des Ingenieurs Electriciens Sortis 
de l'Institut Electrotechnique Montefiore—Bul v 73 n 1 Jan 
1960 p 5-66 (discussion) 67-74. Application of semiconductor 
rectifiers in large and medium power electrochemical installa- 
tions; examples of typical applications, mainly in France; 
characteristics of semiconductor cells, cooling and protection. 


Les redresseurs & semi-conducteurs dans V’électrolyse, 
W.VAN DIEVOET. Revue E v 3 n 1 1960 p 31-43. Semicon- 
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ductor rectifiers in electrolysis; operation of germanium and 
silicon rectifiers in 3-phase bridge circuit; equivalent cireuit 
study of rectifier losses and cooling system; surge protection ; 
velationship between efficiency and output voltage. 


New Developments in Cathodic Protection Rectifiers, H.R. 
ASCHAN. Corrosion v 16 n 5 May 1960 p 105-10. Movement 
toward standardization of rectifiers; operating efficiencies ; 
development of high voltage selenium and silicon rectifying 
elements and their use in circuits which are new to cathodic 
protection; this results in rectifiers which are more efficient, 
less costly, lighter, smaller, and lower in maintenance cost; 
design of constant current controlled rectifiers. 

Perspektiv primeneniya posledovatel’nogo _ soedineniya 
enlal na Nigkikh napryazheniyakh, L.S.FLEISHMAN. Elek- 
trichestvo v 79 n 9 Sept 1959 p 61-6; see also English transla- 
tion in Direct Current v 4 n 8 Mar 1960 p 226-9. Prospects 
for use of series connected valves at low voltages; at low 
voltages, series connection of valves is advisable where load- 
ing is high and number of are-backs great, since it enables 
individual valve power to be increased several times and 
simultaneously greatly reduces frequency of are-backs; use 
of series connection in manufacture of 9.9 Mw, 3.3 kv rectifier 
bank for railroad electrification. 


Power Rating of Semiconductor Rectifiers, J.I.MISSEN. 
Instn Elec Engrs—Proe v 106 Pt B Supp n 17 May 1959 p 
968-81. Some of factors which influence rating of germanium 
and silicon junction rectifiers; procedure for obtaining curves 
of rectified current rating as function of ambient tempera- 
ture; determination of overload characteristics; associated 
use of thermal-electrical analog techniques. Paper 3068E. 


Problem of Cireuit For Rectifying Semiconductor Set on 
Electric Rolling Stock of A.C. Single-Phase—D.C. Traction, 
V.A.GOLOVANOV. Electric Technology USSR v 4 Dee 1959 
p 494-502. English translation of article indexed in Engineer- 
ing Index 1959 p 402 from Elektrichestvo Oct 1958. 


Rectification and Power Supplies, D.D.JONES. Instn Elec 
Engrs—Proe vy 106 Pt B Supp n 18 May 1959 p 1800-2. Role 
of semiconductor devices in rectification; discussion of ger- 
manium and silicon rectifiers and power transistors, and 
silicon controlled rectifier. Paper 3062K. 


Rectifier Voltage Transients, F.W.GUTZWILLER. Elec Mfg 
v 64 n 6 Dee 1959 p 167-73. Design of semiconductor rectifiers 
taking into account their extreme sensitivity to voltage 
transients; conditions which generate such transients, means 
of detecting them, and corrective measures. 


Rectifiers and Drives. AEG Progress n 3 1959 p 161-208. 
Nine papers on rectifier circuits for reversing drives, grid 
control for mercury-are rectifiers, control of rectifier-fed 
reversing drives, rectifier transformers and reactors, rectifiers 
for excitation of 3-phase synchronous generators, and cor- 
responding AEG equipment. 


Saturable-Reactor Control of Full-Wave and Biphase Recti- 
fiers, J.B.THOMAS, J.W.DRENNING. AIEE—Trans v 79 pt 1 
(Communication & Electronics) n 47 Mar 1960 p 86-9. Prob- 
lems peculiar to design of rectifiers with saturable-reactor con- 
trols; factor of abnormally high voltage which may exist at 
various points in circuit, which may become particularly 
acute in biphase and half-wave connections. Paper 59-223. 


Series Capacitors Applied to Power Rectifiers, L.J.HIB- 
BARD, T.J.BLISS. AIHE—Trans v 79 pt 2 (Applications & 
Industry) n 48 May 1960 p 175-84. Theoretical data for esti- 
mating effects of series capacitor compensation on perform- 
ance of single-phase diametrie rectifiers supplying inductive 
loads over wide range in variables; analog studies and full 
scale tests in Westinghouse Railway Laboratory; means of 
rating series capacitor and its associated protective device. 
Paper 60-39. 


Some Considerations in Application of Power Rectifiers and 
Convertors, J.P.MecBREEN. Instn Elec Engrs—Proe v 106 pt 
A (Power Eng) n 35 Oct 1960 p 445-54 (discussion) 454-60. 
Suitability and selection of semiconductors and mereury are 
rectifiers for various applications; how number of phases 
to employ is affected by supply and other considerations ; 
effect of rectifier fed rolling mill and hoist drives on supply 
system; characteristics of transformer connection in general 
use; parallel operation and achievement of phase multiplica- 
Besictk possible faults and their prevention. 22 refs. Paper 


Thyratron-Stabilised DC Supplies, M.E.BOND, B.G.HIGDON. 
Mullard Tech Communications v 5 n 42 Feb 1960 p 84-47. 
Thyratrons can be used as combined rectifier and_ series 
regulator tubes in d-c power supplies with ratings up to 500 
v d-e at 70 amp; for any current above 0.5 amp this arrange- 
ment has advantage of efficiency, size, and economy; details 
and performance figures of two half-wave units. 


Transient Behavior of Controlled Rectifiers Feeding Exciting 
Coils of Electric Machines, L.VITALYOS. Acta Technica 
(Budapest) v 28 n 1-2 1960 p 87-110. Relations describing 
stationary operation of grid controlled rectifiers, feeding 
units of relatively high inductance, are summarized; transient 
states of operation and improving transient state behavior; 


Control. 


Mercury Are. 
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method of calculating load-current as function of time is dis- 
cussed for case when firing angle is changing; investigations 
deal with single phase, symmetrical, full wave circuit, but 
computation can be extended to rectifier circuits of any ar- 
rangement and with any number of phases. (In English). 


Transient Decay of Current Through Paralleled Mercury-Are 
and Silicon Rectifiers, W.R.HODGSON. AIBE—Trans v 79 
pt 2 (Applications & Industry) n 48 May 1960 p 70-5. Method 
for predicting current that silicon rectifier must handle when 
operating in parallel with mercury-are rectifiers during tran- 
sient phenomena associated with master trip of a-c breaker 
to de-energize large electrochemical potline. Paper 60-36. 

Upravlyaemyi poluprovodnikovyi vypryamitel, E.Ya. 
PUMPER. HElektrichestvo v 79 n 8 Aug 1959 p 65-8; see also 
English translation in Elec Technology USSR v 3 July 1960 
p 424-34. Controllable semiconductor rectifier; possibility of 
constructing rectifier, controlling element of which is semi- 
conductor triode. 


Vypocet delky proudove prodlevy modernich usmernovacu, Z. 
KRESADLO. Elektrotechnicky Obzor v 48 n 12 Dec 1959 p 621- 
30. Calculation of duration of current step of modern rectifiers ; 
dependence of duration of current delay after interruption 
on properties of commutative reactors; calculations with help 
of nomograms; choice of suitable delay time. English sum- 
mary. 

See Electric Control; Electric Converters. 


Germanium. Raschet vupryamitel’nykh mostoy s germanievymi 
diodami, P.A.KKOKOSHKIN. Elektrosvyaz v 13 n 12 Dee 1959 
p 67-71; see also English translation in Telecommunications 
n 12 1959 p 1403-10. Calculation of rectifier bridges with 
germanium diodes; use of static current-voltage characteris- 
tic to calculate voltage drop and power losses in germanium 
diodes for various rectifying circuits. 


See also Aluminum Plants—Power Supply; 
Electric Discharge; Electric Driye—Variable Speed; Electric 
Railroads; Electric Rectifiers—Protection ; Locomotives, Elec- 
tric; Rolling Mills—Electrie Drive. 

Advances in Sealed Mercury-Are Rectifiers, C.STURTZEN. 
Allis-Chalmers Elec Rev v 24 n 4 1959 p 8-11. Development of 
mercury arc rectifiers; new techniques to improve vacuum 
of sealed tubes and to eliminate separate forming operation. 


Characteristics of Resistance Igniter in Mercury, T.OKADA. 
Mitsubishi Denki Laboratory Reports v 1 n 1 Jan 1960 p 65- 
70. Experiments to determine adequacy of mechanism of igni- 
tion and to obtain data for designing ignition circuit; ignition 
characteristics are measured by applying rectangular voltage 
formed by delay network; results indicate that conclusion 
proposed by W.W.RIGROD, that high electric field generated 
by applied voltage induces mercury surface deformation caus- 
ing surface rupture and mercury vapor jet, and that these 
combined with high field emission lead to initiation of igni- 
tion. 

Elimination of Voltage Rise During Sub-Critical Loading 
of Mercury-Are Rectifiers, BHAMMARLUND. ASEHA J v 32 
n 4-5 1959 p 47-52. Apparatus to prevent rectifier set going 
over from 2x3 phase service to 6-phase service, by blocking 
one 3-phase group in set when load current tends to drop 
below light transition current value; method ensures con- 
siderable reduction of losses in case of grid blocking. 


Empretron, Mercury Pool Are Tube Allowing Operation at 
Repetition Rates in Kilocycle Range, K.G.HERNQVIST, F.H. 
NORMAN. AIEE—Trans v 79 pt 1 (Communication & Elec- 
tronies) n 48 May 1960 p 85-91. Electrostatic starter which 
preserves property of low power consumption for starting, 
yet offers possibilities of reliability and long life; are dis- 
charge is initiated by vacuum spark, while spark discharge 
occurs between two continuously replenishable electrodes, one 
being mercury pool cathode and other mercury reservoir sup- 
ported above mercury pool. Paper 60-77. 


Ignitor for Rectifier Service Made of Ternary System of 
B-BN-BsC by Vacuum Hot-Pressing, S.MATSUO. Inst Elec 
Engrs Japan—J v 79 n 852 Sept 1959 p 1214-21. Fabrication 
study with various samples to show that most suitable product 
for rectifier, which can be fired with pulsating voltage by 
saturated reactor, is obtained by composition of 60% B, 20% 
BN, 20% BiC, and under hot-molding condition of pressure 
of 800 kg/em?2 and temperature of 1750 C; characteristics of 
ignitor with 180 v maximum firing voltage and 6 amp maxi- 
mum firing current, immersed in mercury-pool of 10 mm. (In 
Japanese with English summary). 


K pohybu katodove skvrny, A.KLOSS. Elektrotechnicky 
Gbzor v 48 n 12 Dec 1959 p 634-8. Motion of cathode spot in 
ignition of mercury are rectifier; qualitative observations 
involving influence of current magnitude at auxiliary elec- 
trodes and in main are on motion; effect of cathode spot 
location and voltage drop on arc. English summary. 


Methoden der Gittersteuerung von Quecksilberdampf-Strom- 
richtern, H.DORNHEIM. Elektronische Rundschau v 144 n 5 
May 1960 p 184-6. Methods of grid contro] of mercury arc 
rectifiers; operation and properties of different control 
methods including magnetic control systems with choke coil 
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and phase shifting, and those with return magnetic amplifier; 
transistor control systems which combine advantages of tube 
control with those of magnetic control. 


Strom- und Spannungskurven bei Wechselrichtern mit 
rotierendem Quecksilberstrahl, H.BOEHM. Elektrotechnische 
Zeit (Ed A) v 80 n 13 July 1959 p 425-30. Current and voltage 
curves for mutators with rotating mercury jet for lighting 
installations in railroad coaches using fluorescent lamp; 
principles of operation of centrifugal mutators and condi- 
tions for their stability. 


Study of Dielectric Ignitors, S.HOSHIAI, M.SHIMAMURA, 
H.MOCHIZUKI. Inst Elec Engrs Japan—J v 79 n 852 Sept 
1959 p 1175-83. Theoretical and experimental study of ignitors 
used to make cathode spot on mercury cathode of ignitron ; 
relation between ignition voltage and thickness of ignitor 
dielectric layer; ignition mechanism; how to obtain ignitors 
operating near lowest necessary ignition voltage which is 
shown to be about 1 ky. (In Japanese with English abstract). 


Vibrating Ignitor Tube (C Type Sendaitron), Y.HATTA, S. 
HIRAGA. Electrotechnical J of Japan v 5 n 2 1959 p 41-5. 
New ignitor makes use of are initiation at breaking moment 
of electric contact, thus avoiding disturbances by cathode 
spot during are conduction; power demand of tube, easily 
mass produced, is 1 v. 


Protection. See also Electric Rectifiers—Silicon. 


Characteristics and Protection of Semiconductor Rectifiers, 
D.B.CORBYN, N.L.POTTER. Instn Elec Engrs—Proe vy 107 
pt A (Power Eng) n 33 June 1960 p 255-69 (discussion) 
269-72, n 36 Dec p 582-6. Probable sphere of application of 
monocrystalline semiconductor rectifiers and problems which 
must be solved to ensure reliable operation under both normal 
and abnormal conditions; practical application of special high 
rupturing capacity fuses for protection of such rectifiers. 
22 refs. Paper 3135U. 


Likerettervern, C.OWE. Elektroteknisk Tidsskrift v 72 n 
35-36 Dee 15 1959 p 501-10. Rectifier protection ; modern views 
and methods concerning mercury arc, contact and semi- 
conductor rectifiers; details of more advanced devices such as 
grid-blocking relays, various types of ultra rapid breakers, 
short circuiting contactors, fuses for cell protection, etc. 

Ochrany v obvodech s vykonovymi polovodicovymi usmer- 
novaci, M.KUBAT, V.MALY, J.ZIKA. Electrotechnicky Obzor 
v 49 n 2 Feb 1960 p 92-101. Protective devices in circuits with 
semiconductor power rectifiers; design of resistances and 
capacitors for protection of semiconductor rectifiers; protec- 
tion by means of quick-acting relays, quick-acting short- 
circuit devices and by special cutouts; use of protection and 
fault signaling devices in case of series-parallel connected 
rectifiers. (English summary). 


Sikkerhetsfaktorens betydning ved prosjektering og bygging 
av storre likeretteranlegg, B.STORSAND. Elektroteknisk 
Tidsskrift v 72 n 34 Dee 6 1959 p 489-95; see also English 
version in Engrs’ Digest v 21 n 8 Aug 1960 p 79-81. Sig- 
nificance of safety factor in design and construction of large 
rectifier installation; short circuit tests with single anode 
type Oerlikon installation for 90 k amp, 850 v at Mosjo, Nor- 
way; how direct short circuit of one anode can take place 
without interruption of operation. 


Selenium. See also Coal Mines and Mining—Electric Equip- 
ment. 

Issledovanie selenovykh vypryamitelei v impul’snom rezhime, 
D.N.NASLEDOV, I.M.YASHUKOVA. Fizika Tverdogo Tela 
v 1ln 8 Aug 1959 p 1188-92; see also English translation in 
Soviet Physics, Solid State v 1 n 8 Aug 1959 p 1087-91. 
Selenium rectifiers under pulse operating conditions; use of 
pulse techniques to classify reasons for increased conductivity 
of selenium rectifiers in reverse direction; their behavior dur- 
ing high reverse currents. 

Jak muze soutezit selenovy usmernovac s usmernovaci 
germaniovymi a kremikovymi, J.KROCZEK. Elektrotechnicky 
Obzor v 48 n 10 Oct 1959 p 507-10. How selenium rectifiers 
can compete with germanium and silicon rectifiers; sugges- 
tion to reduce differential resistance of selenium plates to 
1/10 of present value of 1.1 ohm/cm2 and to remove additional 
losses by artificial cooling ; under such conditions, Se rectifiers 
are shown to have same specific volume as Ge rectifiers. 
English summary. 

Nondestructive Breakdown Phenomenon in Selenium Recti- 
fiers, A.C.ENGLISH, W.H.TOBIN. AIEE—Trans v 79. pt 1 
(Communication & Electronics) n 47 Mar 1960 p 9-14. Analysis 
of essentially reversible ‘‘stabilized breakdown’’, phenomenon 
involving thermal “runaway” to limiting stabilization point; 
recovery process. Paper 58-821. 

O vliyanii primesei olova i vismuta na _ teploprovodnost 
selena, N.A.ALIEV, N.LIBRAGIMOV. Fizika Tverdogo Tela 
vy 1n 11 Nov 1959 p 1668-9; see also English translation in 
Soviet Physics, Solid State v 1 n 11 May 1960 p 1525-6. Effect 
of tin and bismuth impurities on thermal conductivity of 
selenium; experiments to show that, in contrast to halogen 
admixtures increased percentage of tin and bismuth impurities, 
improves thermal conductivity of Se; results are directly ap- 
plicable to production of selenium rectifiers, 
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Vliyanie primesei na effekt sil’nogo polya v_selenovykh 
vypryamitelyakh, G.B.ABDULLAEV, M.G.ALIEV, I.Kh. 
GELLER. Fizika Tverdogo Tela v 1 n 11 Nov 1959 p 1670-5; 
see also English translation in Soviet Physics, Solid State 
vy 1n11 May 1960 p 1527-31. Influence of impurities on strong- 
field effect in selenium rectifiers; mechanism effect of strong 
electric field on p-n junctions in selenium rectifiers, as func- 
tion cf temperature and impurity content; rise of inverse 
current with field. 


Silicon. See also Automobiles—Electric Equipment; Electric 
Generators—Exciters; Electric Lighting—-Studios; Electric 
Motors—Synchronous; Electric Relays; Electric Transmission 
—Direct Current. 


Design of Cooling Fins for Silicon Power Rectifiers. Mul- 
lard Tech Communications v 5 n 44 June 1960 p 118-30. 
Practical design procedure for plane cooling fins for both 
single rectifiers and for stacks; effects of fin material and 
surface treatment are considered, as well as achievement of 
compromise between fin size and economy of material; pos- 
sible reduction of fin size with forced air cooling is calculated. 


Excitation Requirements for Silicon Controlled Rectifiers, 
E.E.MOYER, A.SCHMIDT, Jr. Elec Mfg v 66 n 3 Sept 1960 
p 127-31. Examination of anode current and voltage, gate 
signal level and other characteristics of rectifiers with regard 
to design of circuits necessary to obtain proper operation, 
particularly in high power controlled rectification schemes ; 
analogies to similar circuits involving thyratrons and ignitrons. 


Forward Voltage Drop and Power Loss in Silicon Rectifiers, 
W.LUFT. AIEE—Trans v 79 Pt 2 (Applications & Industry) 
n 49 July 1960 p 179-83. Investigation of instantaneous for- 
ward voltage drop of silicon diodes of different sizes and 
processes, over four magnitudes of current density; equation 
relating voltage drop to current density and junction tempera- 
ture; expression of average forward voltage drop and power 
loss as function of current density and conduction angle. 
Paper 60-34. 


Heavy-Duty Power, P.TRIPLETT. Allis-Chalmers Elec Rev 
vy 24 n 4 1959 p 4-7. Evaluation of silicon rectifiers and 
problems associated with their design; testing of silicon 
diodes; protection against external and internal faults; auto- 
matie protection devices; cooling methods; paralleling of 
rectifiers. 


Industrial Applications of Silicon Controlled Rectifiers, 
H.R.LOWRY. Instn Elec Engrs—Proec v 106 Pt B Supp n 18 
May 1959 p 1295-9. Characteristics of commercially available 
controlled rectifiers, and survey of types of circuit used in 
various industrial applications. Paper 3061E. 


Overload Protection for Silicon Rectifiers, R.D.LYNCH. 
Electronic Equipment Eng v 7 n 8 Aug 1959 p 55-8. Analysis 
of methods of protecting against overload in silicon rectifier 
circuits; devices discussed include current limiting fuses, 
capacitors, resistors, short-circuiting switches, and surge 
arresters. 

Silicon Power Rectifiers, R.D.LYNCH. Machine Design v 32 
n 22 Oct 27 1960 p 127-30. Rules for applying silicon rectifiers 
in series and parallel circuits for efficient and reliable con- 
version of alternating current into direct current. 


Silicon Rectifier ... Principal Source of d-c Power for 
60’s, A.P.COLAIACO, C.S.HAGUE. Westinghouse Engr v 19 
n 6 Nov 1959 p 167-71. Advantages of silicon rectifiers over 
other rectifying devices; typical silicon rectifying units; sili- 
con cells and their cooling; paralleling silicon cells; cells in 
series; applications. 


Silicon Rectifiers Supplement D-C Network Load, C.W. 
SMITH, Jr. Elec Light & Power v 38 n 4 Feb 15 1960 p 74-6, 
86. Economy obtained by Boston Edison Co by use of such 
rectifier installations; how future units may be connected to 
secondary network, eliminating need for separate power trans- 
ormers. 


Turn-Off Circuits for Controlled Rectifiers, D.V.JONES. 
Electronics v 33 n 82 Aug 5 1960 p 52-5. Triggering and 
turn-off circuits for controlling silicon rectifiers are described 
with particular emphasis on inverter applications; units can 
be triggered from d-e or a-c source although pulse trigger is 
preferable. 


2.6 Megawatt Silicon Rectifier Equipment. Direct Current 
v 4 n 7 Dee 1959 p 201-8, 211. Features of rectifier equip- 
ment by Standard Telephones & Cables Ltd made up of units 
each having continuous rating of 100 amp (with surge rating 
of 1000 amp), and capable of operating at 300 v peak inverse 
voltage, with case temperature of 100C; preparation of semi- 
conductor material used in this installation. 


Standards. Mechanical Rectifier Definitions. AIEE—Trans v 7% 
pt 2 (Applications & Industry) n 47 Mar 1960 p 25-32. 
Standard definitions by AIEE Mechanical Rectifier Subeom- 
mittee, applying particularly to type of mechanical rectifier 
in which groups of contacts are sequentially driven by 
synchronous motor; magnetic rectifier is not specifically 


covered, but many terms are applicable to both types. 20 refs. 
Paper 60-35. 
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Testing. Tragbares direktanzeigendes Brennspannungs-Mess- 
geraet fuer Stromrichter, K.MUELLER-LUEBEK. ETZ (Ed 
A) v 81 n 11 May 23 1960 p 397-400. Portable remote in- 
dicating apparatus for measuring operating voltage in recti- 
fiers; instrument for direct indication of maximum value of 
operating voltage in gas discharge rectifiers, or voltage drop 
in semiconductor rectifiers, and for simultaneous oscillograph 
recording of these voltages; measurement involves separation 
of inverse voltages. 

ELECTRIC REFRIGERATORS. See Refrigerators. 


ELECTRIC REGULATORS. See Electric Control; Electric 
Measuring Instruments; Voltage Regulators. 


ELECTRIC RELAYS 


See also Bolts and Nuts—Tightening; Electric Busbars— 
Protection; Electric Control; Electric Measurements; Electric 
Switchgear; Paper and Pulp Mills—Power Supply. 


Analysis of Dynamics of Electromechanical System, R. 
HYINK. AIEE—Trans v 79 pt 2 (Applications & Industry) 
n 50 Sept 1960 p 267-71. Computation of dynamic operating 
characteristics of electromechanical system such as relay or 
solenoid or other electromagnetic device; method is based upon 
principle of conservation of energy and is particularly useful 
in systems where energy is transformed from one form to 
one or more other forms; example of a-c operated relay. 
Paper 60-636. 

Designing and Applying Contactless Relays, R.N.AUGER. 
Automatic Control v 12 n 6 June 1960 p 30-2. Various ways 
in which semiconductor “solid state relays’? can be built, to 
produce switching circuits which approximate as closely as 
possible operation of conventional electro-mechanical relay ; 
how design of such devices is affected by their use. 


Designing Solid-State Static Power Relays, R.F.BLAKE. 
Electronics vy 33 n 22 May 27 1960 p 114-17. These units have 
fast response, long life and high reliability under adverse 
environmental conditions; silicon controlled rectifiers are used 
in relays and circuit breakers having contact rating ranging 
from milliwatts to kilowatts; design problems are discussed. 


Determination of Basic Parameters of Electromagnetic Re- 
lays, M.I.VITENBERG. Automation & Remote Control v 20 
n 5 May 1959 p 610-20. English translation of article indexed 
in Engineering Index 1959 p 404 from Avtomatika i Tele- 
mekhanika May 1959. 


Dynamics of Relays, C.F.CAMERON, D.D.LINGELBACH. 
Oklahoma State Univ—Eng Experiment Station—Publ n 113 
May 1960 17 p. Definition of relay terms; oscillographic 
presentation of relay dynamics during transient period when 
eurrent is building up in coil and armature is moving from 
open to closed position. 


Ekspluatatsionnaya otsenka sroka ispravnoi raboty kon- 
taktnoi apparatury, D.A.ABDULLAEV. Avtomatika i Tele- 
mekhanika v 21 n 2 Feb 1960 p 254-9; see also English 
translation in Automation & Remote Control v 21 n 2 Feb 
1960 p 175-8. Estimation of contact equipment life; determina- 
tion of life of contact relay equipment as dependent on its 
mode of operation and in relation to rated number of 
switchings; economical considerations. 


Grundsaetzliche Unterschiede zwischen gepolten und unge- 
polten Magnetsystemen fuer Relais, H.HELMRICH. Elektro- 
technische Zeit (Ed A) v 80 n 16 Aug 11 1959 p 536-41. Basic 
differences between polarized and _ non-polarized magnet 
systems for relays; use of models and their equivalent circuits 
to show how polarized system absorbs more power, and con- 
verts it better into mechanical work, than non-polarized one; 
“power sensitivity” (ratio of mechanical work to electric 
power) is four times as great with polarized system than 
with non-polarized one. 


K_ voprosy nadezhnosti releino-kontaktnykh ustroisty, K.P. 
KURDYUKOV. Avtomatika i Telemekhanika vy 21 n 4 Apr 
1960 p 533-41; see also English translation in Automation & 
Remote Control v 21 n 4 Apr 1960 p 868-71. New method of 
reserving for multistage circuits, which permits increasing 
reliability of device with minimum number of spare relays. 


Novel Roles for Relay, R.N.AUGER. Automatic Control v 12 
n 1, 3 Jan 1960 p 15-18, Mar p 16-21. Electromechanical 
relays for bandpass filters and proportional amplifier circuits 
employing variable resistances or current sources in series 
with load ; examination of relay response to a-c; circuits 
which utilize a-c response of relays to obtain proportional 
amplifier operation. 


Numerical-Graphical Method in Design of Multiterminal 
Switching Circuits, ALH.SCHEINMAN. AIEFE—Trans v 78 pt 
1 (Communication & Electronics) n 45 Nov 1959 p 515-19. 
Two design methods are presented; in first method, single 
decimal number identifies product term of canonical expan- 
sion and in addition output lead to which closure must be made 
if that combination of input variables occurs; second method 
has no restrictions in its use and may always be applied 
directly, but resulting circuits are not always as efficient as 
those obtained by use of first method. Paper 59-1028. 
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Static Relays: How Well do They Work? How Can You 
Use Them? R.F.BLAKE. Space/Aeronautics v 34 n 1 July 
1960 p 143-4, 146, 148-50, 153. Discussion of basic types of 
static relays and contactors and of recent advanced designs ; 
circuits are analyzed and capabilities defined; specifications 
for several new units for signal, control, and power switching ; 
applications in aircraft and missile electronic systems. 


Transient Coil Current as Means of Relay Evaluation, C.F. 
CAMERON, D.D.LINGELBACH. Electric Components’ Con- 
ference—Proe 1958 p 129-37. Sealed relays do not lend them- 
selves to normal mechanical and static inspection; oscillo- 
grams of transient coil current during operation and release 
may be used as indication of proper or improper settings of 
af gaps, spring tension and discharge resistance of such 
relays. 


Transient Processes in Magnetic Booster Working in Relay 
System, R.A.LIPMAN, I.B.NEGNEVITSKII. Electric Tech- 
nology USSR v 3 Nov 1959 p 337-52. English translation of 
article indexed in Engineering Index 1958 p 366 from Elek- 
trichestvo July 1958. 


: Transistor-Relay Hybrids . . . for Close-Differential Switch- 
ing, A.N.DESAUTELS. Control Eng v 7 n 4 Apr 1960 p 
151-3. New transistorized trigger circuit for construction of 
close-differential relays in automatic control systems; by using 
circuit in series with control coil of conventional electro- 
magnetic relay, it is possible to shrink difference between 
pull-in and drop-out voltages to only 1%. 


Zavisimost peregreva obmotki i koeffitsienta teplootdachi 
rele ot temperatury okruzhayushchego vozdukha, M.I.VITEN- 
BERG. Avtomatika i Telemekhanika v 21 n 3 Mar 1960 p 
384-92; see also English translation in Automation & Re- 
mote Control v 21 n 3 Mar 1960 p 266-72. Dependence of 
winding overheating and heat-production coefficient of relay 
on temperature of surrounding air; empirical formulas. 


Bibliography. Bibliography of Relay Literature 1957-1958. AIEE 
—Trans v 79 pt 3 (Power Apparatus & Systems) n 47 Apr 
1960 p 39-42. Continuation of bibliography (see Engineering 
Index 1959 p 405); papers listed include references on sub- 
jects of service restoration, testing, and methods of calcula- 
tion, as well as on field of relaying; more readily available 
foreign publications are included. Paper 60-26. 


Circuits. See Electric Circuits—Switching. 
Contacts. See Electric Contacts. 
Insulation. See Electric Insulating Materials—Plastics. 


Manufacture. Controlled Atmosphere Relay Assembly. Assembly 
& Fastener Eng v 3 n 5 May 1960 p 35-6. Manufacture of 
electronic relays in C.P.Clare Co plant is described; con- 
tamination as assembly problem has been eliminated; six 
automatic assembly machines fuse special magnetically op- 
erated alloy contacts within glass capsules, in which air has 
been displaced with inert gas; air supply is double filtered, air 
conditioning insures temperature of 72 F, and employees wear 
special clothing. 

Improving Reliability of Automatic Assembly Operations, 
A.J.LaRUE. Tool Engr v 44 n 5 May 1960 p 119-22. Highly 
efficient automatic assembly of complex electric relays at 
Burlington, Vt IBM plant exported; reliable production from 
assembly machines depends on reliability of individual as- 
sembly stations and quality of components assembled. 

Miniature. Das Einzungen-Resonanzrelais, ein vielseitig ver- 
wendbares Bauelement, W.RAUCH, A.UEBERSCHUSS. ETZ 
(Ed A) v 81 n 8 Apr 11 1960 p 300-5. Single-reed resonance 
relay, versatile constructional element; advantages of res- 
onance relays with mechanical vibrators over ordinary elec- 
trical filter circuits for separation and evaluation of signals 
below 1000 eps; design and physical properties of hermetically 
sealed single-reed relay, which is suited to miniature tech- 
niques. 


Double Coil Relay With One Working Gap, J.C.SCHUESS- 
LER. Electronic Industries v 19 n 5 May 1960 p 79-82. To 
secure sufficient ampere-turns in rectangular shaped, minia- 
ture relays two-coil design is required; two-coil relay with 
single working gap is described whose entire mechanical 
operation is close to relay mounting surface for resistance to 
shock and vibration. 


Special Quality Miniature Relays, N.E.HYDE. Brit Com- 
munications & Electronics v 7 n 5 May 1960 p 338-45. Elec- 
tromechanical relays comparable in size to switching tran- 
sistors are described; specific design problems such as con- 
tamination, contact resistance, and operating characteristics 
are discussed. 


Protective. See also Electric Equipment—Protection ; Electric 
Lines—Protection; Electric Motors—Protection ; Electric Rec- 
tifiers—Protection; Electric Substations—Protection; Electric 
Transformers—Protection. 


Automatic Trip-and-Carrier Test for Phase-Comparison 
Carrier-Current Relays, R.W.HIRTLER. AJEE—Trans v_ 78 
pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 1072-4 
(discussion) 1074-5. System duplicates trip-and-block | test 
recommended by relay manufacturer; equipment 1s designed 
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for installation on transmission lines between unattended 
stations; during trip portions of test, relay is blocked for 
approximately % sec; if fault should occur during this time, 
protective relay will be restored to normal service in 10 cycles. 
Paper 59-775. 

Compensation of Capacitive Currents in Differential Phase 
Carrier Protection of Transmission Lines, E.D.SAPIR. Electric 
Technology USSR v 4 Dec 1959 p 480-93. English translation 
of article indexed in Engineering Index 1959 p 405 from Elek- 
trichestvo Oct 1958. 


Conference for Protective Relay Engineers, College Station, 
Tex, 13th. Agric & Mech College of Texas, 1960 314 p, plates. 
14 papers presented at Apr 11-13 1960 meeting on modern 
techniques and trends for relay protection of electric ma- 
chinery and distribution lines and feeders. 


Experimental Impedance Relay Using Hall Effect in Semi- 
conductor, H.E.M.BARLOW, J.C.BEAL. Instn Elec Engrs— 
Proc vy 107 pt A (Power Eng) n 31 Feb 1960 p 48-50. New 
type of ‘definite’ impedance relay applicable to protection 
of power transmission systems; its operation is based upon 
differential balance, under normal conditions, between output 
from Hall effect in semiconductor element and rectifier unit. 
Paper 3136 M. 

Galvanomagnetic Directional Relays, I.M.SIROTA. Elec 
Technology USSR v 2 May 1960 p 172-87. English translation 
of article indexed in Engineering Index 1959 p 405 from 
Elektrichestvo Apr 1959. 


Network Protection Satisfies 480-v Needs, J.L.UBER. Elec 
World v 154 n 10 Sept 5 1960 p 32-3, 78. Comparison of pro- 
tection system using 460 v relays and system using 216 v re- 
lays in conjunction with potential transformers; diagrams for 
connections of relays to network protection system. 


New Performance Gained with Static Relays, F.T.FREE. 
Allis-Chalmers Elec Rev v 25 n 2 1960 p 22-5. New approach 
to system overcurrent and fault protection problems, pro- 
vided by static relays; features of input section, inverse 
timing section, instantaneous section, and tripping section 
of such relays; compatibility of their characteristics with 
existing installations. 


O perekhodnykh protsessakh y fil’trakh obratnykh sim- 
metrichnykh sostavlyayushchikh, M.P.ZLATEV, A.S.KOZA- 
ROV, S.L.FARKHI. Elektrichestvo v 80 n 10 Oct 1959 p 
83-7. Transients in filters for inverse sequence symmetrical 
components; criteria for choosing parameters of filter and of 
correction circuit; study was made in connection with improv- 
ing performance of protective relay under conditions of both 
line asymmetry and 3-phase short circuit over definite pro- 
tective length. 


Recent Practices and Trends in Protective Relaying. AIEE 
—Trans v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 
1960 p 1759-76 (discussion) 1776-9. Review of basic principles 
of relaying and modern practices and trends in industry, by 
special subcommittee of AIEE Relays Committee; discussion 
is based on results of special survey, technical writings on 
relaying, and experience of members of subcommittee. 48 refs. 
Paper 59-1163. 


Relay Scheme Protects Generators Against All Internal 
Faults, V.A.KINITSKY. Elec World v 154 n 14 Oct 3 1960 
p 44-5. New approach to protection of a-c generators and 
other large synchronous equipment against internal faults 
by utilization of fault-induced armature reaction on field 
circuit as primary indication of trouble; protective relaying 
scheme proposed can be applied to detect all internal faults, 
including open-circuited windings and short-circuited turns ; 
system is also applicable to synchronous machines with only 
six leads brought out, or with single-path windings. 


Rele napravleniya moshchnosti na osnove effekta Kholla, 
V.N.BOGOMOLOV, V.K.SIRETKO. Fizika Tverdogo Tela v 
1 n 12 Dec 1959 p 1813-20; see also English translation in 
Soviet Physics, Solid State v 1 n 12 June 1960 p 1662-7. 
Power-directional relay using Hall effect; protective relay, 
operating power of which is 0.5-0.1 w, operating time no 
greater than 10 m/sec and power input no greater than 10 
w, consists of phase-shifting elements R, C, and L, correspond- 
ing to transformers, two Hall emf pickups, and polarized 
relay; tests of relay on electrodynamic model of h-v transmis- 
sion line. 


Transistorized Phase-Comparison Relaying. AIEE—Trans 
vy 97 Pt 3 (Power Apparatus & Systems) n 49 Aug 1960 p 
373-89 (discussion) 389-92. Carrier relaying system described 
meets application requirements for most transmission lines ; 
system has advantages of lower burden, great sensitivity, and 
high speed; further advancement in techniques of manufacture 
and use of transistors will insure excellent reliability; Prin- 
ciples and Circuits, C.G.DEWEY, M.E.HODGES, 373-81; Ap- 
plications and Tests, S.H.HOROWITZ, A.J.McCONNELL, 
H.T.SEELEY, 381-9. Papers 60-163, 60-252. 


Underfrequency Relays Speed Load Recovery, E.J.MecDOU- 
GALL. Elec Light & Power v 38 n 10 May 15 1960 p 97-100. 
Florida Power & Light Co experience with underfrequency 
relays show them to be very reliable and require little main- 
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tenance; nine frequency steps, instead of present three steps, 
are expected to give even better performance, 

Reliability. See Electric Relays—Manufacture; Electric Relays 
—Protective. 

Testing. See also Electric Relays—Protective. 


Production Line Checker for Relay Contact Chatter, E.H. 
KOPP. Electronics v 33 n 21 May 20 1960 p 94-5. Thyratron 
timer operates reject indicator when relay contacts are forced 
open by vibration for longer than prescribed interval; relays 
that should remain open but are momentarily closed by vibra- 
tion also rejected. 

Two Economical Circuits for High-Speed Checking of Con- 
tact Closures, K.ENSLEIN. Inst Radio Engrs—Trans on In- 
strumentation v I-8 n 2 Sept 1959 p 51-5. Electronic cir- 
cuits used to check contacts in relay arrays described; these 
are faster than relay checking systems, but not as fast as 
microsecond units used in computers; check is made by ex- 
amining contacts one at time, and counting contact closures. 


ELECTRIC RESISTANCE. See Electric Circuits; Electric 
Measurements; Electric Measuring Bridges; Electric Measur- 
ing Instruments; Electric Resistors; Films—Metallic; Semi- 
conductors. 


ELECTRIC RESISTORS 


See also Electric Circuits; Electric Control; Electric Heat- 
ing Blements; Electric Measurements; Electric Measuring 
Bridges; Electric Motors—Braking; Radio Resistors. 

Estensione di un teorema per i bipoli elettrici normali 
passivi in regime stazionario, L.LUNELLI. Alta Frequenza 
v 29 n 3-4 July-Aug 1960 p 377-88. Extension of theorem for 
normal passive electric two-pole under steady-state condition ; 
theorem by K.M.COHN is extended to case of bipole con- 
taining internal passive network with n degrees of freedom 
satisfying reciprocity conditions; investigation of certain 
identities between first and second derivatives of resistance 
function of normal two-pole resistor. 


Alloys. When You Need Alloys for Precision Resistors, C.M. 
JACKSON, J.G.DUNLEAVY. Matls in Design Eng v 52 n 
2 Aug 1960 p 121-3. Important factors to consider in selec- 
tion of proper material for given function; how best known 
alloys compare with each other. 

Irradiation. Effects of y-Ray and Neutron Irradiation on 
Pyrolitie Carbon Film Resistors, T.NAKAI, T.SAKAKIBARA. 
Inst Phys & Chem Research (Tokyo)—Sci Papers v 54 n 1 
Mar 1960 p 88-96. Effect of y-ray and neutron irradiation 
studied; resistance of all samples increases with dose; tem- 
perature coefficient change due to irradiation also measured; 
role of atmospheric gases in irradiation discussed. 

Effects of y-Ray Irradiation on Carbon Resistors, T.NAKAI, 
T.SAKAKIBARA. Inst Elec Engrs Japan—J v 79 n 854 Nov 
1959 p 1421-8. Experiments with HI-MEG resistors of 
Japanese and American manufacture to show how y radiation 
may cause variations in resistance of pyrolytic and other 
carbon films, thus impairing accuracy of radiation measuring 
instruments. In Japanese with English summary. 

Manufacture. See Electroplating. 

Reliability. See Electric Equipment—Reliability. 


Standards. See Electric Fuses—Standards; Electric Measuring 
Instruments—Standards. 


Testing. See Electric Equipment—Testing. 


ELECTRIC RHEOSTATS. See Electric Control; Electric Motors 
—Braking; Electric Motors—Control. 


ELECTRIC ROTORS. See Electric Machinery; Electric Motors. 
ELECTRIC SHOCK. See Electric Accidents. 
ELECTRIC SIGNAL SYSTEMS 


See also Coal Handling—Control; Fire Alarm Systems; 
Highway Signs, Signals and Markings; Race Tracks—Electric 
Equipment; Railroad Signals and Signaling. 


Die drahtlose Personensuchanlage Hasler, B.ELMIGER. 
Hasler Mitteilungen v 18 n 2 Oct 1959 p 37-44. Hasler radio 
paging system; features of components used, including trans- 
mitter, local amplifier, receiver, ete; problems associated with 
antenna design, planning of which requires particular care. 


Etude et réalisation d’un tube a éclairs destiné a la 
transmission de l'information en ultraviolet ou en infra- 
rouge, R.GALINARO. Onde Electrique v 40 n 395 Mar 1960 
p 243-6. Development of flash tube for transmission of 
information in ultraviolet or infrared; electrie power supply 
system; influence of pressure and characteristics of gas, 
voltage and power of capacitor charge, and resistance and 
self-inductance of circuit, on operation and performance of 
complete installation. 


ELECTRIC SPARK GAPS. See Electric Discharge; Electric 
Equipment—Testing ; Electric Measurements; Electric Meas- 
uring Instruments; Electric Switchgear. 

ELECTRIC SPARK MACHINING. See Metals Cutting—Elec- 


tric. 


ELECTRIC SUBSTATIONS 
See also Coal Mines and Mining—Electric Power ; Coal 
Preparation—Electric Equipment; Electric Busbars; Electric 
Distribution; Electric Railroads—Power Supply; Electric 
Transmission; Industrial Plants—Power Supply. 


Anlagenbildsteuerung—ein neues Steuersystem fuer Schaltan- 
lagen, E.WEILAND. Siemens Zeit v 34 n 1 Jan 1960 p 31-9. 
New diagram control system for switching stations; arrange- 
ment combines principle of SIMATIC system with type of 
eonsoles used for track diagram controls; system, which is 
mainly contactless, makes it possible to incorporate extensive 
interlocking and supervisory arrangements. 

Bushing Potential Device with Multiple Ratings and Uni- 
versal Application, K.W.EISSMAN. AIEE—Trans v 78 pt 3 
(Power Apparatus & Systems) n 46 _Feb 1960 p. 1565-7. 
Feasibility is demonstrated of constructing such device with 
multiple ratings regarding system voltage and output watts ; 
application diagram for determining whether _bushing is 
suitable for given device, and also how device will fit group 
of given bushings. Paper 59-1094. 

Distribution Substations, N.CARE. Instn Elec Engrs—J v 
6 n 66 June 1960 p 348-51. Efficient planning, manufacture 
and installation of substation equipment, particularly in rela- 
tion to British network; use of package type equipment at 
bulk supply points, immediate distribution, and small sub- 
stations. 

Les charpentes métalliques des stations de transformation 
en plein air, P-BERGIER. Bul Technique de la Suisse Romande 
vy 86 n 5 Feb 27 1960 p 78-82. Metal frame structure of 
outdoor transformer stations; various solutions employed in 
France are described and illustrated. 


Standard Aluminum Substation Structures, J.R.MeMULLAN, 
J.H.MYERS. Eng J v 43 n 10 Oct 1960 p 112-16. Description 
of substation for areas with low load densities such as rural 
or suburban localities, consisting of outdoor welded aluminum 
structures with h- and l-v equipment give maximum of 
flexibility; transformer bank comprising one three phase or 
three single phase units, is located between two structures ; 
station is used with supply voltages up to 44 kv and up to 
12 kv on feeders; aluminum structures are competitive with 
steel. 


Standard Plans Speed Substation Construction, B.R.GAFF- 
NER. Elee World v 152 n 28 Dee 7 1959 p 56-7. Standard 
plans underlying construction of 64 major substations and 69 
major additions of Florida Power Co; installations range from 
115/69-kv transmission stations with autotransformation to 
distribution stations from 38750 to 20,000 kva. 


Control. See Electric Transmission—Control. 


Design. Computer Speeds Substation Planning, V.W.RUSKIN, 
J.H.DRINNAN, J.B.CLAYTON. Elee World v 154 n 10 Sept 
5 1960 p 389-41. How forecasting load at different points of 
system and planning new substation capacity to meet this 
load growth can be profitably handled on digital computer; 
IBM 650 computer program developed for British Columbia 
Electric Co; example of load calculation for three substations 
up to 1963. 


Design Features of Bulk Power Stations on Southern Cali- 
fornia Edison Company System, O.R.BULKLEY. AIEE— 
Trans v 78 pt 38 (Power Apparatus & Systems) n 45 Dee 1959 
p 1405-11 (discussion) 1411-16. Uniform basic layout for 220-66- 
kv substations, utilizing as building blocks standardized 
major components, such as line and bus dead-end structures, 
transformer racks, control house, and _ utility buildings; 
economies and advantages of certain improvements incor- 
porated into standard designs. Paper 59-922. 


Design Permits Substations to Grow in Planned Steps, R.E. 
ALBRECHT, R.R.BLANCHARD, H.G.DARREN. Elee World v 
153 n 24 June 13 1960 p 56-7, 96. Substation design, de- 
veloped by Consumers Power Co, permits step-by-step ex- 
pansion with least possible disturbance of existing parts as 
succeeding portions are built; expansion of two column Erec- 
ticon type structures into four-column design. 


Low Substation Cuts Costs, B.-H.SCHNEIDER. Elec World 
v 153 n 6 Feb 8 1960 p 45-6. Economie advantages and low 
and less conspicuous profile realized in design of Detroit 
Edison Co’s new Luzon substation; all disconnects of 40 
kv bus structure are horizontally mounted, opening in 
vertical plane; line tension is 500 lb/wire, and clearance 
to grade from live parts is 10 ft 6 in.; main bus is rigid, and 
aluminum conductors are used throughout. 


Modular Design for Aluminum Substation Structures, G.W. 
SWANSON, P.A.McCLEER. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 45 Dee 1959 p 1213-17 (discussion) 
1217-19. Steps taken by Consumers Power Co to design and 
construct several substations with aluminum structures, at 
cost comparable to that of steel; testing of trusses and of 
completed all-aluminum substation structure. Paper 69-781. 


_ New Distribution Substations for Direct 230-Ky to 12-Ky 
Transformation on B.C. Electrie Company System, M.B. 
CALLANDER. AIEE—Trans v 78 pt 8 (Power Apparatus & 
Systems) n 46 Feb 1960 p 1597-1604 (discussion) 1605-7. 
General aspects of 280/12-kv substation design in Vancouver 


Emergency. 
Fire Protection. 


Lightning Protection. 
Mobile. 


Protection. 
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area; features of 230 kv bus, 12 kv structure and equipment; 
pete pee protective system and other facilities. Paper 


188-KV Substation Redesign Brings Installation $ Down, 
P.M.BLACK, J.C.FOSS. Elec Light & Power v 38 n 18 Sept 
15 1960 p 60-3, 100. Economical examination of electric 
arrangements for finding standard components applicable to 
majority of 138 kv installations being planned by Common- 
wealth Edison Co. 

Residential Sub Has Novel Design, F.W.BUCK. Elec World 
v 152 n 24 Dee 14 1959 p 58-4. Substation design by United 
Tluminating Co, New Haven, Conn; semi-enclosed ranch type 
building combines aesthetics, and economy; wall construc- 
tion, used on 3750 and 5000-kva distribution substations 
eliminates all, except very high angle transformer noise. 


Substation Design Saves $2.35 Per Kva, H.L.SWICEGOOD. 
Elec World v 154 n 15 Oct 10 1960 p 56-7. New Brockton 
Edison Co 3750 kva distribution substation, consisting es- 
sentially of 13.8/4.16 kv transformers and three single step 
regulators only, while all non-functional features such as 
feeder breakers, substation lot fencing ete are eliminated; 
maximum advantage is being taken by protective and other 
elements, particularly automatic circuit reclosers, built into 
supply lines and distribution primaries. 


Substation Design—Special Report. Elec World v 154 n 6 
Aug 8 1960 p 39-54. Impact of high costs and community 
relations on engineering considerations for future substation 
design; High Costs and Public Relations Shape Substation 
Evolution, K.N.McLEAN, 40-4; Steel Cuts Cost In Lumber 
Country, W.E.HERCHER, 45; Standardized Structures Trim 
Design Costs but Retain Versatility, J.J.MILLER, 46-9; 
Chart Provides Quick Estimate of Distribution Substation 
Costs, D.REPS, 50-1; Noise Level for Urban Subs Can Be 
Predicted, S.R.LINDGREN, 52-4. 


See Electric Substations—Mobile. 

See Electric Substations—Protection. 

See Electric Substations—Protection. 

See Electric Substations—Protection. 
Sub Tolerates Heavy Loading, G.E.SAUER. Elee World 
v 153 n 12 Mar 21 1960 p 73-4. Overload behavior of mobile 
unit substations used as emergency equipment, usually in 
unattended substations; as mobile units are not continuously 
loaded, normally 1% loss of life per overload is considered 
tolerable. 


Grounding. 


See also Electric Equipment—Grounding; Electric 
Lines—Protection. 

Application of Arresters for Lightning Protection of Multi- 
line Substations, J.M.CLAYTON, F.S.YOUNG. AIEE—Trans 
v 79 Pt 3 (Power Apparatus & Systems) n 49 Aug 1960 p 
566-75. How lightning arrester protection will be required 
in multiline substation, for which probability of close-in 
flashover increases as number of lines increases; general 
application curves are presented for determining separation 
distance between arrester and protected equipment for sub- 
stations with two, three or four lines. Paper 60-249. 


Arrester Protection of High-Voltage Stations Against 
Lightning, G.D.BREUER, I.B.JOHNSON, R.H.HOPKINSON, 
A.J.SCHULTZ. AIEE—Trans v 79 Pt 3 (Power Apparatus 
& Systems) n 49 Aug 1960 p 414-21 (discussion) 421-3. Study 
of typical station configurations at several system voltage 
levels concerning arrester protection and their optimum loca- 
tion; only phenomenon pertaining to effects of lightning 
surges within station, is taken into account. Paper 60-250. 


Capacitors Limit Line Surge Peaks, H.B.WOLF. Elee World 
vy 152 n 24 Dec 14 1959 p 48-9. Tests by Duke Power Co on 
100 kv and 44 ky installations; to show that basic insulation 
level of power transformers can be lowered by installation of 
capacitors between transmission substation buses and ground 
for absorbing surge energy of traveling waves from trans- 
mission circuits. 

Correlation of Measured and Calculated Substation Ground 
Grid Resistance, A.L.KINYON. AJEE—Trans v 78 pt 1 
(Communication & Electronics) n 45 Nov 1959 p 698-701. 
Study of various trends observed within field test data taken 
over period of years, to indicate that improvements can be 
obtained in accuracy of calculated value of grounding grid 
resistance measured with conventional ground resistance in- 
struments; improvements depend upon fairly comprehensive 
resistivity survey where soil resistivity varies widely at 
different depths near surface. Paper 59-805. 


Lightning Protection of Equipment on Multiple Line Busses, 
A.H.KNABLE. AIFE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 45 Dee 1959 p 1327-37 (discussion) 1337-41. 
Generalized analysis of effect of stubs of bus, bus distance 
between lines, number of lines, and significance of incoming 
surge magnitude and shape for protection of both self-pro- 
tected and arrester-protected equipment on multiline buses. 
Paper 59-895. 


Limited Water Supply Fights Fire Loss, G.D.WEATHER- 
FORD, R.J.GRAY. Elec World vy 152 n 26 Dec 28 1959 p 66-7. 
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Use of deluge type water spray system with nitrogen-pres- 
surized water supply to protect American Electric Power 
Service Corp 150 to 200 Mva transformers in substations 
having 345-ky switch-yards. 

Principles of lLightning-Protection Systems with Choke 
Coils for Substations—2, S.SZPOR. Archiwum Elektrotechniki 
v 9 n 3 1960 p 561-96. Selection of simplest circuits and 
preliminary arrangements; damping effects; insulation co- 
ordination in front and behind arrester and between two 
arresters ; voltage across choke coil; comparative performance 
of choke coils and shielding wires. In English. 


Relay Scheme Saves 69-Kv Breaker, R.E.LINTON, C.R. 
HARVEY, E.L.GASTINEAU. Elee World v 153 n 23 June 
6 1960 p 55-6. Protective arrangement that obviates high-side 
69-kv breakers, developed during recent changes in municipal 
substation at Altus City, Okla; under scheme, transformer 
fault or pressure rise trips 4-kv breaker on low side, leaving 
transformer to be isolated by fuses; 69-kv supply is within 
relay zone of breakers at three remote substations. 


Safety in A-C Substation Grounding. Elec Eng v 79 n 1 Jan 
1960 p 65-7. Possibly hazardous voltage gradients in and 
around substations, resulting from flow of current to earth, 
under fault conditions; analytical approach to this subject, 
based on study by AIEE Working Groups 56.1. 


Underground. 60,000—KVA Station Goes Underground, F.B. 
HYDE. Elec Construction & Maintenance v 59 n 2 Feb 1960 
p 90-3. Transformer and switching station for Los Angeles 
Civie Center, features oil-to-air heat exchangers incorporated 
in ventilation ducts, double-break disconnects for insured 
safety, and provisions for remote supervision and control. 


ELECTRIC SWITCHBOARDS 
See also Electric Switchgear. 


Trennerlose Hochspannungsschaltfelder mit Phasentrennung, 
W.HEILMANN. Elektrizitaetswirtschaft v 59 n 8 Apr 20 
1960 p 219-22. H-v switchboards with phase separation, but 
without isolating switches; satisfactory experience of switch- 
board in power supply systems; how phase separation has 
become possible in small ranges due to manufacture of new 
type of connector component. 


ELECTRIC SWITCHES. See Electric Switchgear. 
ELECTRIC SWITCHGEAR 


See also Clutches; Electric Busbars; Electric Capacitors— 
Switching; Electric Circuit Breakers; Electric Discharge; 
Electric Lines-——Protection; Electric Relays; Electric Sub- 
stations; Industrial Plants—Power Supply; Iron and Steel 
Plants—Electrie Equipment; Petroleum Refineries—Electric 
Equipment; Telephone Exchanges. 


Automatische Umschalteinrichtungen fuer elektrische Kigen- 
bedarfs-Schaltanlagen, K.REINHOLD, H.O.ARPKE. Elektrie 
v 14n1 Jan 1960 p 18-21. Automatic change-over switchgear ; 
fundamental principles of change-over; state of development 
of equipment in East Germany; relay combination used for 
automatic change-over. 


Bistable Jump Circuit for Static Switching, P.J.WALSH. 
Control Eng v 7 n 8 Aug 1960 p 132-4. Application of jump 
action in ferroresonant circuit to static switch, advantages 
of which include high load capacity, low cost, and ability to 
handle a-c loads directly; necessity of reevaluating principle 
of ferroresonance. 


Characteristics of Trigatron Spark-Gap at Very High 
Voltages, T.E.BROADBENT. Instn Elec Engrs—Proc v 107 pt 
C (Monograph n 364) n 12 Sept 1960 p 213-15. Curves showing 
working range and time-lag characteristics of spark-gap 
operating in air at voltages up to 1 Mv; it is shown that, 
for voltages of this magnitude, single stage trigatron spark 
gap of suitable design provides simple and convenient method 
of chopping voltage at any required instant; factors affecting 
performance of gap. 


Die Beherrschung von Kurzschlusslichtboegen in offenen 
und gekapselten Mittelspannungs-Schaltanlagen, F.MEYER. 
Siemens Zeit v 34 n 1 Jan 1960 p 53-9. Control of arcing 
short-cireuits in open and totally-enclosed h-v switchgear up 
to 30 kv; use of high-speed are extinguisher to limit energy 
of ignited ares to safe values and of photoelectric excitation 
to provide discrimination against metallic short circuits ; auto- 
matic system for selecting particular extinguisher and signal- 
ing location of fault. 


Electrical Vernier Switch For Use in Multiple-Target 
Seanning, R.A-HARRIS. Western Elec Engr v 4 n 1 Jan 1960 
p 35-40. How mechanical time-sharing system, devised at 
Greensboro Shops applies Vernier principle to high-speed 
switching, making possible replacement of difficult-to-manu- 
facture commutator with gear box and battery of cam- 
operated switches. 

Evaluating Today’s Proximity Switches, J.M.MORGAN. Con- 
trol Eng v 7 n 4 Apr 1960 p 115-20. ‘‘Presence sensing” char- 
acteristics of proximity switches and their application in 
field of machinery control; comparative evaluation of five 
commercial switch lines. 
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High-Voltage Switchgear and Control Equipment. AEG 
Progress n 3 1959 p 265-308. Eight papers featuring following 
types of equipment: circuit-breakers of high breaking-capacity, 
new type of air-blast circuit-breaker for medium h-y with 
cast-resin insulation, oil-jet circuit breaker, totally enclosed 
pot-type instrument transformers for h-v outdoor switchgear, 
load isolators, control panels, cubicle-type h-v outdoor switch- 
gear; selection of suitable protective devices for h-v distri- 
bution systems of medium voltage. 


Light-Operated Interval Switch, J.H.WHITAKER. Agric 
Eng v 40 n 12 Dec 1959 p 749-50. Switch designed to provide 
controller that will operate electrical equipment in relation 
to light intensity; electronic circuit, including phototube 
and gas discharge tube, can be adjusted for any repeating 
operation; duration determined by cam adjustment; applied 
in automatic irrigation and mist systems; many other pos- 
sible applications for this simple and inexpensive circuit. 


Low-Voltage Switchgear. AEG Progress n 1 1959 p 1-84. 
Special issue contains 19 papers on development work of 
switchgear and fuses and description of devices and apparatus 
produced by AEG switchgear plant. 


Messung von Koronaentladungen an Hochspannungs-Schalt- 
geraeten und-Isolatoren, T.MUKUTMONI. Siemens Zeit v 33 
n 8 Aug 1959 p 509-16. Corona measurements on h-v switch- 
gear and insulators; measurement of h-f disturbances in 
switchgear and physical explanation of various kinds of 
disturbances; atmospheric effects of insulator corona, par- 
ticularly those due to rain, dew and contamination. 


Metal-Enclosed Safety For Interrupting Switch, W.H.LANE. 
Allis-Chalmers Elec Rev v 25 n 1 1960 p 8-9. Drawout unit 
for 15 kv and lower class distribution, developed to make 
fused air interrupter switch more flexible and adaptable to 
industrial applications; unit can be safely serviced during 
maintenance, 


New Limit Switches, E.TORNROS. ASEA J v 32 n 7-8 1959 
p 106-8. Design of new ASEA limit switches for voltage 
rating of 500 v and current rating of 10 amp; details on con- 
tacts, operating gear and setting arrangements. 


O kommutatsii toka pri razmykanii odnoi iz dvukh paral- 
lel’nykh tsepei elektricheskikh apparatov, N.N.NIKIFOROV- 
SKII. Elektrichestvo v 80 n 12 Dee 1959 p 70-4. Switch- 
ing current during interruption of two parallel circuits of 
electric apparatus; formation of are after breaking one of 
two parallel circuits of main contacts when voltage at 
separated contacts becomes greater than are ignition voltage; 
duration of current change after are formation; calculation 
of power dissipated during arcing. 

Remote Control of Power Switches by High-Speed Carrier 
Switching Equipment, G.BERGMANN, B.WESTPHAL. 
Siemens Rev v 26 n 5 July 1959 p 153-8. Principles of opera- 
tion of special devices, monitoring equipment reliability, con- 
tinuously measuring signal-to-noise ratio of incoming voltages, 
and preventing operation of switches in case of faults in 
equipment or when noise voltages simulate false signal. 


Sandwich Construction Increases Interrupting Rating of 
Oil-Immersed Contactor, L.A.BURTON. Elee Mfg v 65 n 2 
Feb 1960 p 152-4. Use of glass-polyester sheet in laminated 
construction to obtain higher interrupting capacity in small 
package from 50,000 kva contactor designed for use in arduous 
industrial environment. 


Some Properties of Graded Vacuum Spark Gap, J.W. 
MATHER, A.H.WILLIAMS. Rev Sci Instruments v 31 n 3 
Mar 1960 p 297-308. High power, low inductance vacuum 
spark gap combination (crowbar and main switch) is capable 
of d-e operation over wide voltage range; discussion of its 
electric properties in relation to shorting and multiple switch 
operation; principal difficulty of vacuum spark gaps, coating 
of inner surface of insulator with evaporated and sputtered 
electrode material, is absent in design after conditioning. 

Switchgear for High-Voltage D.C. Transmission Lines, G.A. 
KUKEKOV, P.G.SOROKIN, N.A.SHIPULINA. Electric Tech- 
nology USSR v 1 Mar 1960 p 98-105. English translation of 
article indexed in Engineering Index 1959 p 408 from Elek- 
trichestvo Mar 1959. 

Thermoelektrische | Temperaturstabilisierung — elektrischer 
Schaltelemente, G-LLAUTZ. ETZ (Ed A) v 80 n 21 Nov 1 1959 
p 741-5. Thermoelectric temperature stabilization of electric 
switching elements; use of Peltier effect for protection of 
semiconductor switching devices against damage from excessive 
temperature, and for temperature stabilization. 


Ueber den Einfluss des Laufschienenfeldes auf die Ausbil- 
dung und Bewegung von Lichtbogenfusspunkten, D.HESSE. 
Archiv fuer Elektrotechnik vy 45 n 3 1960 p 188-208. Effect of 
magnetic field of bars on formation and movement of are 
base; behavior of freely burning d-e ares, between 100 and 
1400 amp, when driven by magnetic field of bars only; 
relevance of results to selection of appropriate bar profiles 
for certain types of switchgear. 19 refs. 


Ueber die Bemessung und Ausbildung von Gleichstrom- 
magneten fuer Schuetze, ALERK. ETZ (Ed A) v 81 n 10 May 
9 1960 p 861-5. Design and construction of d-ec magnets for 
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contactors; most suitable construction of switch magnets is 
shown to be in form of d-c excited cylinders; experimentally 
derived tension-travel curves of d-c excited cylindrical magnets 
with different pole areas; method by which it is possible, 
to derive tension-travel curves for other pole shapes. 


Untersuchungen an lLastwaehlern und _ Lastumschaltern 
(System Dr. Jansen) fuer grosse Schalthaeufigkeit, R.KLAUS. 
ETZ (Ed A) v 81 n 2 Jan 18 1960 p 67-73 (discussion) 73-4. 
Load selector switches and Jansen type changeover switches 
for high frequency operation; features of “‘flag-pennant’’ cir- 
cuit, using four types of resistances to keep recovery voltage 
at switch contacts small; advantages of switches performing 
10,000 to 230,000 switching operations for transformers per 
year. 


Zur Physik des Niederstrom-Schaltichtbogens, W.RIEDER. 
Assn Suisse des Electriciens—Bul v 51 n 1 Jan 16 1960 p 
15-25. Physics of low current switching arc; theoretical 
considerations, particularly on extinction and reignition of 
a-c arcs, their behavior in magnetic field and heating of 
electrodes. 21 refs. 


Explosionproof. See Electric Equipment—Explosionproof. 


Ice Hazards. Silicone Eases Iey Switch Action, R.G.STEINER, 
H.G.MEYER. Elec World v 154 n 13 Sept 26 1960 p 74, 78. 
Tests by Union Electric Co on 34 kv, air-break disconnect 
switches, to show how silicone compound coatings prevent ice 
forming on switch contacts, bearings, and pins, and generally 
retard increase in torque requirements to open switches as ice 
thickens. 


Insulation. See also Electric Insulating Materials; Electric 
Insulating Materials—Plastics. 


Application of Low-Pressure Resins to Some High-Voltage 
Switchgear Designs, T.R.MANLEY, K.ROTHWELL, W.GRAY. 
Instn Elee Engrs—Proce v 107 pt A (Power Eng) n 32 Apr 
1960 p 213-22 (discussion) 2238-9. Properties of epoxy and 
polyster resins chosen for application to h-v switchgear ; 
manufacturing methods for casting and impregnating with 
these resins and for reinforcing them. Paper 2835S. 


Maintenance and Repair. Layout Facilitates Insulator Clean- 
ing. Elec World v 154 n 16 Oct 17 1960 p 62. Modification 
of San Bernardino Steam Station’s double bus-double breaker 
and ring bus scheme in order to simplify insulator cleaning ; 
insulator washing and oil circuit breaker maintenance can 
be accomplished without protection; minimum switching clears 
oil circuit breakers for maintenance; no by-pass switches are 
needed; generator need not be taken off line when 115-kv 
generator oil circuit breaker is serviced; loss of generation due 
to bus fault is limited. 


Manufacture. See Materials Handling—Electric Manufacturing 
Plants. 


Materials. See Electric Equipment—Materials. 


Standards. Air Switches, Insulator Units, and Bus Supports. 
AIEE—Publ n 22 Mar 1960 30 p. Standard applies to devices 
designed for operation above 600 v, for indoor or outdoor 
service; publication covers disconnecting, grounding and other 
air switches for manual or automatic operation, air inter- 
rupter switches, insulator units and bus supports. 


Heavy-Duty Composite Units of Air-Break Switches and 
Fuses for Voltages Not Exceeding 660V. Brit Standards Instn 
—Brit Standard n 8185 1959 19 p. Standard relates to any 
series combination of air-break switches and fuses forming 
composite unit having normal current rating not exceeding 
800 amp and having not more than four fused poles within 
enclosure or enclosures, and intended for use in industrial 


and power supply systems in which voltage to earth does not 
exceed 380 v. 


Power Switchgear Assemblies. Nat Elec Mfrs Assn—Publ 
n SG5-1959 Nov 1959 62 p. Standard covers switches, inter- 
rupting devices, and control, metering, protective and regulat- 
ing equipment with associated interconnections and support- 
pels structures; standard equipments for 3-phase 8-wire cir- 
cuits. 


Power Switching Equipment. Nat Elec Mfrs Assn—Publ n 
SG6-1960 Mar 1960 438 p. Rating, performance, testing and 
application of air and interrupter switches, bus supports, ac- 
cessories, and outdoor stations; definitions of terms; instruc- 
tions for installation, operation and care of equipment. 


Testing. Automatic Testing Jig for Domestic Switches. En- 
gineer v 210 n 5460 Sept 16 1960 p 471-2; see also Engineer- 
ing v 190 n 4926 Sept 16 1960 p 886. Application of cold 
cathode triodes to logie circuit for controlling sequences of 
test operations; four tests are made, and circuits detect 
various types of fault, initiating action of pneumatically 
powered sorting mechanism; jig was developed at Witton 
Works of General Electric Co; it is used for individual testing 
of Clipper switches in Mutac range of domestic switchgear. 


Experience with Methods of Extending Capability of High- 
Voltage Air Break Switches, E.C.RANKIN. AIEE—Trans v 
78 pt 8 (Power Apparatus & Systems) n 46 Feb 1960 p 
1634-6 (discussion) 1636-7. Tests conducted by Appalachian 
Power Co and American Electric Power Service Corp on 
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138-kv air break switch with mechanical quick-break device, 
138-kv air break switch with gas-blast device, and 345-kv 
air break switch with gas-blast device. Paper 59-513. 


Rules for Short-Cirecuit Testing of Circuit-Breakers and 
Automatic Switches in Combination with Electric Fuses and 
Fuse-Links. Assn Short Circuit Testing Authorities—ASTA n 
22 Oct 1959 28 p. Rules to be used pending issue of British 
Standard to secure uniformity in short-circuit testing of 
circuit-breakers and automatic switches where fuses or fuse- 
links are intended to break short-circuit currents up to rated 
value, and circuit-breakers or automatic switches to break 
eurrents up to prescribed limit of over-current. 

ELECTRIC SYMBOLS 


Symbols for Metering Diagrams. Edison Elec Inst—Publ n 
59-71 Apr 1959 15 p. Report includes symbols suggested for 
use in one-line metering diagrams, in circuit wiring diagrams 
and in construction diagrams; sample drawings giving ex- 
amples of use of these symbols. 


ELECTRIC TESTING APPARATUS. See Electric Capacitors 
—tTesting; Electric Circuit Breakers—Testing; Electric Con- 
tacts—Testing; Electric Equipment—tTesting ; Electric Genera- 
tors—Testing; Electric Insulating Materials—Testing; Elec- 
tric Insulators—Testing; Electric Machinery—Testing; Blec- 
tric Measurements; Electric Measuring Bridges; Electric 
Measuring Instruments; Electric Motors—Testing; Electric 
Rectifiers—Testing; Electric Switchgear—Testing; Electric 
Transformers—Testing ; Electrical Engineering; Electrical En- 
gineering—Research; Oscillographs. 

ELECTRIC TESTING LABORATORIES. See Electric Cables 
—tTesting; Electric Equipment—Testing; Electrical Engineer- 
ing—Research. 

ELECTRIC TRACTION 


See also Cars, Rail Motor; Electric Motors—Traction; Elec- 
tric Railroads; Electric Rectifiers; Locomotives, Electric ; Sub- 
ways. 

Commande automatique a transducteur pour le demarrage de 
vehicules automoteurs a courant alternatif, R.GERMANIER. 
Assn Suisse des Electriciens—Bul v 50 n 22 Oct 24 1959 p 
1053-61. Automatic control with magnetic amplifier for 
starting a-c traction vehicles; circuit in which amplifier feeds 
blocking relay, acting as pulse generator. 


Traction Equipment for 50 c/s Trains. Engineer v 208 n 
5410 Oct 2 1959 p 353-5. Traction control equipment, which 
applies rectifier system to motor coach stock, was manu- 
factured by English Electric Co; it is used on trains for a-c 
working, carrying underframe mounted traction equipment 
with provision for running on two overhead line voltages; 
normal train unit consists of battery driving trailer, motor 
eoach, non-driving trailer and driving trailer; power circuit 
diagram. 


ELECTRIC TRANSFORMER STATIONS. See Electric Sub- 
stations. 


ELECTRIC TRANSFORMERS 


See also Coal Mines and Mining—Electriec Power; Electric 
Distribution ; Electric Instrument Transformers; Electric Lines 
—Surges; Electric Machinery; Electric Substations; Electric 
Transmission; Furnaces, Electric—Power Supply; Mines and 
Mining—Electric Equipment; Radio Transformers; Steam 
Power Plants—Electric Equipment. 


Betriebsverhalten kapazitiver Spannungswandler, R.ZA- 
HORKA. ETZ (Ed A) v 81 n 11 May 23 1960 p 381-5. 
Operational behavior of capacitive voltage transformers, which 
is physically determined mainly by resonance circiut; ten- 
dency to subharmonics and behavior when short-circuits occur 
in primary or secondary circuit; explanation of phenomena, 
which do not occur in inductive voltage transformer; their 
basic relation with resonance circuit. 


Canadians Lead in EHV Transformers, W.L.HETHERING- 
TON. Elec News & Eng v 69 n 2 Feb 1960 p 51-5. Progress 
report on development of large power transformers during 
recent years; improvements in design and in grain oriented 
steel;. winding and insulation progress; Jansen switch ; 
ealeulation of surge strength; necessity of field tests. 


Dehstromtransformator mit regelbarem Magnetisierungs- 
strom, W.KRAEMER. Elektrotechnische Zeit (Ed A) v 80 n 
14 July 11 1959 p 441-5. A-c transformers with adjustable 
magnetizing current; core composed of partial cores is pro- 
posed as best form of construction for a-c transformer, free 
of harmonics, having d-c pre-magnetization for changing 
magnetizing current; pre-magnetization and compensation of 
harmonies in transformer can be carried out in separate coils 
or in common winding; characteristics of series and parallel 
connection; data on design of 30 Mva transformer. 


Design of D-C Carrying Inductors, R.G.LUEBBEN. Elec 
Mfg v 65 n 4 Apr 1960 p 180-2. Analytical establishment of 
relationships between dimensional and other parameters of 
such inductors and transformers, resulting in certain geometri- 
cal proportionality constants given in graphic form for rapid 
design application, 
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Die Entwurfsberechnung von Mittelfrequenz-Kerntransfor- 
matoren, F.HENGELHAUPT. Elektrie v 14 n 3 Mar 1960 p 
82-8. Calculation of medium frequency core-type transformers ; 
modifications required by use of higher frequencies in construc- 
tion of these special type transformers; practical calculations 
for two types of design. 


Ein neuer 1-MV-Prueftransformator mit Stabkern, E.SCH- 
NEIDER. Assn Suisse des Electriciens—Bul v 50 n 15 July 
18 1959 p 40-4. New 1 My testing transformer with ecylindri- 
cal core; calculation of 50 cps 50 kva transformer ; features of 
ce re consisting of open magnetic circuit; determination of 
flux distribution; test results. 


Fehler und Bemessung yon Spannungswandlern, K.KARSAI. 
Periodica Polytechnica—Elec Eng v 3 n 2 1959 p 119-34. 
Errors in transformer measurement; how no-load harmonics 
may cause additional errors in ratio of transformation curves ; 
method of calculation, based on specified relations, to avoid 
such errors. 


Fehlermessung an Summenstromwandlern, W.HEINTZ. Zeit 
fuer Instrumentenkunde v 67 n 8 Aug 1959 p 209-13. Error 
measurement of summation transformers; measurement tech- 
niques for special cases of current distribution systems to 
primary windings. 

Fundamentale Bestimmung der Fehler von MHoechstspan- 
nungswandlern durch ein Summierverfahren mittels kapaziti- 
ven Teilers, E.ZINN. ETZ (Ed A) v 80 n 19 Oct 1 1959 
p 659-65. Fundamental determination of errors in voltage 
transformers for very high voltages by summation method 
using capacitive divider; improved circuit for determining 
e-rors of voltage transformers having primary voltages of 
120,000x314-400,000x314, without reference to determination 
of resistances or capacitances; ring transformer with con- 
nected measuring arm is used in combination with capacitive 
voltage divider. 

Gleichrichtertransformatoren grosser Leistung, H.FEYER- 
TAG. Siemens Zeit v 34 n 3 Mar 1960 p 121-30. Large 
rectifier transformers; design requirements of transformers 
for mechanical or silicon rectifier plants with very high 
outputs; design of secondary windings and for wide control 
ranges, and phase displacement on secondary side; installa- 
tion of magnetic amplifier reactors. 


Hogere harmonischen in de spanning bij een serieschakeling 
van hoogspanningstransformatoren, P.G.PROVOOST, O0O.T. 
LEE. Electro-Techniek v 38 n 3 Feb 4 1960 p 107-10. Higher 
harmonics during series connection of h-v transformers ; meas- 
urements with wave analyzer to show how waveform of test 
transformers in series can appreciably differ from sine wave; 
distortion shows pronounced maxima, depending upon im- 
pedance of supplying regulators and on capacitance of test 
object; how higher harmonics can be effectively suppressed 
by means of filtering devices in parallel with supplying 
regulators. 

Ionizace v transformatorech, A.BARTAK, V.KREISINGER. 
Elektrotechnicky Obzor v 49 n 3 Mar 1960 p 141-7. Ionization 
in transformers; qualitative evaluation of ionization processes 
of fundamental electrode arrangements in air and ionization 
of arrangements when connected to transformer windings; 
results obtained in recording ionization on transformers them- 
selves. 

Kapazitive Spannungswandler—Aufbau und Anwendung, 
W.SPRIEGEL. Elektrizitaetswirtschaft v 58 n 23 Dec 5 1959 
p 803-6. Construction and application of capacitor voltage 
transformers; principles of operation of damping devices in 
ease of sawtooth oscillations; balancing phenomena; use of 
capacitor transformers for voltage measurement. 


Main Transformer Powers Auxiliary Loads, J.A.EBERT. 
Allis-Chalmers Elec Rev v 25 n 2 1960 p 20-1. Methods for 
obtaining self-contained low voltage for transformer cooling 
equipment and for other auxiliary loads of stations; ad- 
vantages and disadvantages of methods, which include mount- 
ing of auxiliary on main transformer, or provision of internal 
auxiliary transformer under oil in main tank, etc. 


Napetovy a zavitovy prevod zkusebnich transformatoru vvn, 
B.PADERTA. Elektrotechnicky Obzor v 49 n 4 Apr 1960 p 
191-8. Voltage and turn ratio of very h-v testing transformers ; 
distribution of voltage along windings and voltage increase 
due to self-capacitance; equations, solution of which gives 
distribution of voltages and resonance frequencies in winding ; 
experimental verification. 


Poluchenie vysokikh napryazhenii na zazhimakh transforma- 
torov malomoshchnykh preobrazovatelei, P.V.TIMOFEEV, 
Yu.A.SIMCHENKO. Elektrichestvo v 80 n 1 Jan 1960 p 38-42. 
Obtaining high voltages across small converter transformers ; 
design and construction of transformers; use of transformers 
with powerful magnetic connection and closed steel core with 
low magnetic resistance is recommended. 


Residential Underground Gaining Acceptance on PGE 
System, E.P.VERHEIDEN, D.R.SELDEN. Elee Light & Power 
v 38 n 16 Aug 15 1960 p 58-63. New type of pad-mounted 
transformer used by Portland General Electric Co for low cost 
residential underground distribution systems; calculation of 
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installation costs depending upon sizes, numbers of lots and 
terrain; methods of preparing area under transformer pad. 


Special Circuits for Ground Relay Current Polarization from 
Autotransformers Having Delta Tertiary, P.A.OAKES. AIEE 
—Trans v 78 pt 3 (Power Apparatus & Systems) n 45 
Dee 1959 p 1191-4 (discussion) 1194-6. Group of circuits 
described allows use of autotransformer currents for polariza- 
tion of ground relays under conditions including those in 
which neutral current alone would be unsuitable; circuits 
utilize only standard current transformers within delta. Paper 
59-797. 


Special Design Characterizes Terminals for Distribution 
Transformers, T.B.SHAW. Elec Light & Power v 38 n 17 
Sept 1 1960 p 52-5. New performance requirements for 
transformer bushing terminals, arising from necessity to 
accommodate both aluminum or copper conductors; how re- 
quirements can be met by copper alloy, eyebolt-type universal 
terminal, or aluminum alloy terminal, when designed with 
proper selection of materials, plating, conductor groove con- 
figurations and compensating mechanisms. 


Stornorrfors Transformers, B.SOLLERGREN. ASEA J v 
83 n 4-5 1960 p 47-55. Design of 600 Mva 18/400 kv ASEA 
transformers, with special attention to their ability to with- 
stand short circuits; results of impulse and other tests carried 
out. 


T-Connected 3-Phase Transformer, P.A.VANCE. Elee Con- 
struction & Maintenance v 59 n 6 June 1960 p 118-24. Design, 
operation and application features; advantages to consumer 
of this compact unit; comparison of T and Y-Y connections, 
and of T and Delta-Delta, Delta-Y connections. 


Transformer Impedance Matching, G.W.ILIFF, F.A.ALLE- 
HOFF. AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) 
n 46 Feb 1960 p 1791-4. American Standards C57 for Trans- 
formers are shown not to insure sufficiently close impedance 
matching of transformers to be paralleled; impedance match- 
ing is further complicated by different manner in which im- 
pedance varies through taps on different transformers; to 
assure sufficiently close impedance matching at nominal tap, 
allowable tolerance in impedances for any transformer must 
be reduced to plus or minus 5%. 


Vorkommnisse an Transformatoren bei Netzbetrieb, H.ZA- 
DUK. ETZ (Ed A) v 81 n 3 Feb 1 1960 p 108-13 (discussion) 
113-14. Experience with transformers operating in network; 
evaluation of West German breakdown and damage statistics 
to show that greatest number of faults were caused by 
atmospheric flashovers; in case of regulating transformers, 
faults in tap changer predominate. 

Zur Berechnung von Impulstransformatoren, M.HEISS- 
RATH. Ilmenau. Hochschule fuer Elektrotechnik—Wissen- 
schaftliche Zeit v 5 n 2-3 1959 p 138-42. Transformer design 
for pulse generation; method for designing transformers for 
sinusoidal voltage or sinusoidal current, with assumed im- 
pulse variables, is based on knowledge of curve of normal 
magnetization and its analytical detection by hyperbolic 
function; methods of impulse displacement. 22 refs. 

Cables. See Electric Cables—Manufacture. 
Control. See also Electric Rectifiers. 

Lastregelschalter mit kleinsten Abmessungen und grossen 
Leistungen, H.MANZINGER. Elin-Zeit v 12 n 1 Mar 1960 p 
55-67. High capacity on-load tap changer of very small di- 
mensions; progress made in development of on-load tap 
changers for control of 220 kv transformer windings; pos- 
sibility of using new insulating materials to attain on-load 
tap changers up from 110 kv of still smaller dimensions. 

Cooling. See also Electric Transformers—Design; Electric 
Transformers—Insulation. 


Einfluss der Kuehllufttemperatur auf die innere Kuehlung 
von Oeltransformatoren, H.REINKE, L.ZINKE. ETZ (Ed A) 
v 80 n 23 Dec 1 1959 p 812-16. Effect of temperature of 
cooling air on internal cooling of oil-filled transformers ; 
measurements on distribution transformer to determine effect 
of air temperature on oil viscosity; empirical relations. 


Saving through Dual Cooling, L.W.SCHOENIG, T.H.PRO- 
GLER. Allis-Chalmers Elec Rev v 25 n 2 1960 p 12-15. How 
multiple-cooling principle ensures additional capacity to 
handle substation load, as well as emergency situations that 
may arise; examples of dual cooling systems for substation 
and generating transformers. 


Vapor-Cooled Transformers ... Their Development and 
Present Status, P.NARBUT, G.A.MONITO. Westinghouse 
Engr v 19 n 6 Nov 1959 p 162-6. How dexyelopment of 
fluorocarbons as coolants opened up new vistas in evaporation 
cooling of transformers; field tests on 500 kva network and 
7500-kva substation transformers. 


Vaporization Cooling for Power Transformers, P.NARBUT, 
A.J.MASLIN, C.WASSERMAN. AIEE—Trans v 78 pt 3 
(Power Apparatus & Systems) n 45 Dee 1959 p 1819-25 (dis- 
cussion) 1325-7, Effectiveness of vaporization cooling; physical, 
chemical and electric properties of FC-75 inert fluorochemical : 
techniques of vaporization cooling; vaporization cooling and 
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vapor insulation in presence or absence of noncondensing gas ; 
application of vaporization cooling to 7500 kva V/G trans- 
former. Paper No. 59-818. 


Cores. See also Electric Transformers—Design; Electric Trans- 
formers—Materials. 


Neue Wege im Bau von Transformatorkernen, A.GOLD- 
STEIN. ETZ (Ed A) v 81 n 2 Jan 18 1960 p 53-9. New 
methods of constructing transformer cores; behavior of single- 
phase transformers with columns having radial sheets and 
U-shaped short-circuiting yokes; new type of wound yoke is 
proposed; iron losses produced. 


Costs. See Electric Transformers—Design; Electric Trans- 
formers—Losses. 


Design. Berechnung von Transformatoren mit Hilfe von Digi- 
talrechnern, W.DIETRICH. ETZ (Ed A) v 81 n 3 Feb 1 
1960 p 114-18 (discussion) 118-20. Design of transformers 
with aid of digital computers; description of preliminary work 
necessary and specially devised block diagram; design caleu- 
lations on three German made computers. 


Die Darstellung des Transformators in der elektronischen 
Netzberechnung, H.DOMMEL. Elektrizitaetswirtschaft v 59 n 
9 May 5 1960 p 271-5. Representation of transformer by 
electronic network for calculation purposes; equivalent circuit 
diagram for two-winding transformer, applicable to any 
transformation ratio; consideration is extended to transformer 
with three windings, and representation of four-winding 
transformer is discussed. 


Equivalent Circuit for Transformers in Which Nonlinear 
Effects Are Present, H.W.LORD. AIEE—Trans v 78 pt 1 
(Communication & Electronics) n 45 Nov 1959 p 580-5 (dis- 
eussion) 586. Paper points out limitation of T-equivalent cir- 
cuit in transformer theory and design, and shows that pi- 
equivalent circuit is free of such limitations. Paper 59-672. 


Grosse Spartransformatoren, K.SCHLOSSER. ETZ (Ed A) 
v 81 n 2 Jan 18 1960 p 59-66 (discussion) 66-7. Large auto- 
transformers; analytical expression of power, short-circuit 
voltage and zero impedance as function of transformation 
ratio; magnitude and variation of magnetic field in case of 
short-circuit; effects of leakage field when high short-circuit 
voltages occur; design of autotransformer and especially its 
tertiary winding. 

Hochspannungsversuche fuer die Auslegung von Transforma- 
toren und ihre Auswertung, K.WALTHER. Elektrie v 13 n 9 
Sept 1959 p 338-6. H-v tests for transformer design, and 
their evaluation; pulse tests carried out with models; con- 
clusions drawn particularly as to winding design. 


Optimale Abmessungen von Uebertragern, E.PHILIPPOW. 
Ilmenau. Hochschule fuer Elektrotechnik—Wissenschaftliche 
Zeit v 5 n 1 1959 p 1-8. Optimum dimensions of transformers 
for communication purposes; how to realize minimum cost 
and/or minimum weight requirements, while meeting trans- 
mission of specified power, or accurate maintenance of time 
constant, as secondary condition; study includes’ general 
E-core, common E-core, without loss of material, U-core with 
rectangular cross section, and U-core with cireular cross 
section. 


Stromrichter-Transformatoren, W.GLAS. ETZ (Ed A) v 81 
n 3 Feb 1 1960 p 90-6. Rectifier-transformers ; problems aris- 
ing in design of rectifier-transformers, which are additional 
to those usually encountered in transformer construction; 
special design considerations due to application of trans- 
formers to mereury-vapor, contact-, or semiconductor-rectifiers. 

Vergleich der in- und auslaendischen Transformatorplanung, 
H.LANGER. ETZ (Ed A) v 81 n 3 Feb 1 1960 p 81-90. 
Comparison of transformer design in Germany and in other 
countries ; differences in temperature-rise conditions and cool- 
ing; methods of cooling large transformers; cost comparison 
of construction of different types of 380 kv transformers, on 
basis of installed power plant output of 600 Mva; comparison 
of 380 ky transformers in German and foreign systems; 
transporters for large transformers. 


Emergency. See Electric Transformers—Portable. 
Fault Detection. See Electric Transformers—Testing. 
Fire Protection. See Electric Substations—Protection. 
Instrument. See Electric Instrument Transformers. 


Insulation. See also Electric Insulating Materials; Electric In- 
sulating Materials—Plasties; Electric Transformers—Main- 
tenance and Repair; Electric Transformers—Materials; Elec- 
trie Transformers—Windings; Insulating Oil. 


Accelerated Aging Characteristics of Formex- and Paper- 
Insulated Wires in Transformer Oil, M.F.BEAVERS, J.H. 
CARPENTER, H.H.BRUSTLE, W.J.DEGNAN. AIEE—Trans 
v 78 pt 3 (Power Apparatus & Systems) n 45 Dee 1959 p 
1202-6 (discussion) 1206-7; see also abstract in Elee Eng v 79 
n 3 Mar 1960 p 195. Sample construction and container, de- 
veloped to permit aging rectangular wire in simulated liquid- 
immersed transformer insulation systems; evaluation of ex- 
pected useful life of insulation for maximum hot-spot condi- 
tions; method, applicable to film and served insulations, is 
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offered for study to AIEKE Working Group considering stand- 
ard test method. Paper 59-281. 


Beherrschung der Erwaermungs- und Kurzschlussprobleme 
bei Grosstransformatoren, A.MELCHINGER. ETZ (Ed A) v 
8lon 2 Jan 18 1960 p 47-51 (discussion) 51-2. Heating and 
short circuit problems in large transformers; techniques of 
avoiding high thermal stresses and particularly hot spots to 
improve winding life; deteriorating effect of short circuit 
stresses on insulation. 


Degradation of Oil-Impregnated Paper in Transformers, 
J.FABRE. Engrs’ Digest v 20 n 10 Oct 1959 p 399-401. English 
translation of article indexed in Engineering Index 1959 p 
411 from Societe Francaise des Electriciens—Bul July 1959. 


Dielectric Tests on Transformers as Influenced by Further 
BIL Reductions, J.R.AMEADOR, N.E.DILLOW. AIEE—Trans 
v 79 pt 3 (Power Apparatus & Systems) n 47 Apr 1960 p 
99-104 (discussion) 104-10. Exploration of future possibilities 
to reduce basic insulation levels; examination of transformer 
dielectric test requirements to be sure they are adequate. 
Paper 60-80. 


Epoxy Resin Systems in High-Reliability Transformers, 
L.A.DIXON. Elec Mfg v 66 n 1 July 1960 p 132, 134. Test 
data for evaluation of epoxy resin systems under severe 
thermal, vibration, and moisture conditions to meet special 
electric performance qualifications for transformers; materials 
and design parameters of resins-components systems are ex- 
plored for optimum performance. 


Factors Affecting Aging Characteristics of Various Wire 
Coating Materials in Transformer Oil, G.F.LIPSEY, P.W. 
JUNEAU, Jr. AIEE—Trans v 79 pt 3 (Power Apparatus & 
Systems) n 47 Apr 1960 p 73-7. Thermal aging data on film- 
insulated round wire under accelerated conditions and in 
environments similar to those found in sealed oil-immersed 
transformers; methods worked out constitute generally ap- 
plicable technique for evaluating insulation systems for use in 
liquid-immersed apparatus and emphasize importance of total 
environment when undertaking aging studies. Paper 60-86. 


Gas-Insulated Power Transformers, G.CAMILLI. Instn Elec 
Engrs—Proc v 107 pt A (Power Eng) n 34 Aug 1960 p 375-82. 
Advantages of gas-insulated units; fundamental characteristics 
of electro-negative gas, and experimental data on its electric 
strength relative to oil; method of cooling by forced circu- 
lation of gas and comparison of overload capabilities of oil 
filled units cooled by liquid; features of General Electric 
Co 10,000 kva unit in operation at Allentown, Pa. Paper 
3288S. 


Gaseous Insulation Goes to Work, G.CAMILLI. Power v 103 
n 7 July 1959 p 62-6. Use of oil as insulating and cooling 
medium has made development of modern transformers pos- 
sible; two objectionable characteristics which under certain 
conditions make oil flammable and explosive, limit its applica- 
tion; eight fiuorocompounds reviewed are chemically inert, 
have high dielectric strength, and other desirable qualities, 
which compensate for higher first cost; tabular and graphical 
data. 

Isolationsprobleme bei Transformatoren hoechster Spannung 
(380 bis 500 kv), W.RABUS. ETZ (Ed A) v 81 n 2 Jan 18 
1960 p 34-9 (discussion) 39-41. Insulation problems in very 
h-y transformers (380 to 500 kv); reduction of pulse voltage 
test levels, with omission of chopped wave tests is suggested 
for transformers with grounded neutral, since they are less 
stressed than transformers of lower voltage grounded through 
suppression coils, and because of adequacy of other protective 
measures. 41 refs. 


Lebensdauer von Transformatoren mit fester Isolierung, F. 
STIER. ETZ (Hd A) v 81 n 1 Jan 4 1960 p 12-14. Life of 
transformers with solid insulation ; maximum permissible tem- 
perature rise in oil impregnated insulation is shown to be 
10 ©; it is recommended to sub-divide solid insulation by 
oil channels in order to reduce temperature difference; re- 
lationships between dielectric losses in oiled-paper insulation 
and those in oil. 


Permalex, New Insulation System, M.F.BEAVERS, E.L. 
RAAB, J.C.LESLIE. AIEE—Trans v 79 pt 3 (Power Ap- 
paratus & Systems) n 47 Apr 1960 p 64-70 (discussion) 70-3. 
How cellulosic insulation of chemical composition different 
from that commonly used in oil-immersed transformers, 
results in marked improvement in thermal life characteristics 
as compared to normal kraft paper; with this new cel- 
lulosie component, wire enamel is also appreciably upgraded 
thermally; compatibility of new cellulosic insulation with 
Formex wire enamel and with iron, copper, and oil of trans- 
former. Paper 60-58. 


Selection of Insulation Levels and Tests for High-Voltage 
Transformers, G.B.HARPER. Instn Elec Engrs—Proe v 106 
pt A (Power Eng) n 30 Dec 1959 p 429-38 (discussion ) 438-45. 
Consideration of circumstances permitting adoption of trans- 
former insulation levels below those now specified, suggesting 
that capital savings for British 132 kv system would be 
marginal, but at higher voltages they could be significant ; 
service experience and fault statistics for British h-v net- 
works; experience with acceptance tests and suggestions for 
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Seems revision of insulation test procedure. 39 refs. Paper 


Trocknung und Entgasung der in Hochspannungs-Leistungs- 
transformatoren verwendeten Isolierstoffe, H.P.MOSER. BETZ 
(Hd A) v 81 n 2 Jan 18 1960 p 41-6 (discussion) 46-7. Drying 
and de-gassing of insulating materials used in h-v power 
transformers; vacuum techniques of drying transformer oil 
and paper. 


Load. Computer Gives Economic Loading for Transformer and 
Secondary, K.W.KLEIN. Elec World v 152 n 22 Nov 30 1959 
p 83-5. Digital computer study of distribution transformer 
and secondary loading by Cleveland Electric Illuminating Co, 
to show that initial loading of distribution transformer effects 
economics to far greater degree than does final loading; for 
any transformer loading schedule, 1/0 aluminum secondary is 
most economical wire size; secondary lengths of two or three 
sections, each way from transformer, are most economical. 


Determining Long-Range Requirements for Power Trans- 
former Capacity by Digital Computer, M.H.GRING. Pennsyl- 
vania Elec Assn—Eng Sec—System Planning Committee— 
Report of Meeting, Pittsburgh, Pa, Feb 15-16 1960 Appendix 
D, 5 p, 4 supp plates. Computer program for determining 
for each year of 5-yr planning period, additional transformer 
capacity required to supply distribution buses from 66 kv 
system; flow diagram describing sequence of computer cal- 
culations, and illustrating samples of computer output data. 


Economie Analysis of Distribution Transformer Application, 
C.F.MITCHELL, J.O.SWEENY, J.L.CANTWELL. AIEE— 
Trans v 78 pt 3 (Power Apparatus & Systems) n 45 Dec 1959 
p 1196-1201 (discussion) 1201-2. Development of necessary 
comparative economics by means of which logical and realistic 
loading practices can be established; study relates to pole- 
type transformers, although similar methods may prove 
valuable in relation to other types and sizes of transformers. 
Paper 59-783. 


Estimating Load Requirements in Job Shop, F.L.CANNING. 
J Indus Eng v 10 n 6 Nov-Dec 1959 p 447-9. Method selected, 
and successfuJly applied at Sharon Transformer Div, West- 
inghouse Electric Corp, can be termed Multiple Linear Estima- 
tion; several concepts necessary to illustrate its application 
to specific load estimation problem are explained; problem 
discussed is that of estimating time required to build up lami- 
nations that form core of shell type power transformer. 


Guide for Loading Dry-Type Distribution and Power Trans- 
formers. Am Standards Assn—Am Standard C57.96 Nov 1959 
19 p. Guide covers general recommendations for loading of 
dry-type distribution and power transformers that have insula- 
tion systems limited to 150 C and 220 C max hottest-spot 
operating temperatures; guide includes recommendations both 
for ventilated and for sealed, nitrogen filled, dry-type trans- 
formers. 


Monitoring Distribution Transformers with Punched-Caru 
Equipment, T.HOKE. Elec Light & Power v 27 n 23 Dec 1 
1959 p 72-6. Use of IBM 604 electronic calculator by Oklahoma 
Gas & Electric Co to process punched card customer bills for 
data on distribution transformer load determination ; monitor- 
ing system makes annual check of every transformer practical, 
providing results in standardized, usable form. 


Selbsttaetiges Schalten von Transformatoren bei Belastungs- 
aenderungen, K.LHAMERAK. ETZ (Ed A) v 80 n 24 Dec 11 
1959 p 860-2. Automatic switching of transformers on 
variation of load in industrial plant where several transform- 
ers of equal rating are employed; expression for minimum 
losses at given load, with different number of transformers 
switched on; equipment whereby transformers are switched 
automatically according to readings of kva meter. 


Transformer Loading Revised to Save $10 Million in Five 
Years, O.L.HILL. Elec World v 154 n 9 Aug 29 1960 p 56-7, 
69. New loading policy, adopted by Pacific Gas & Electric 
Co; tabulated data show how maximum transformer loads 
have been raised considerably over standards based on 95 C 
as normal operating temperature, mostly due to improvements 
in insulating materials. 


Losses. See also Electric Transformers—Cores 3 Electric Trans- 
formers—Load; Electric Transformers—Windings. 


Effect of Flux Distribution on Iron Losses, M.J.SCHIND- 
LER. AIEE—Trans v 78 pt 1 (Communication & Electronics) 
n 46 Jan 1960 p 1069-74. Approximate solutions for Maxwell’s 
field equations under condition of variable permeability, 
leading to modified formula for determining eddy-current 
losses ; results indicate that error in classical formula (assump- 
tion of constant permeability) accounts for only small part 
of discrepancy between calculated and actual eddy-current 
losses ; experiments. Paper 59-1204. 


Evaluation of Distribution—Transformer Losses and Loss 
Ratios, K.W.KLEIN. Elec Light & Power v 38 n 14 July 15 
1960 p 56-61. How careful analysis of transformer costs and 
loads will indicate any desirable changes; cost and loss factors 
should be accurately determined since they are basis of all 
calculations; objective should be best compromise for all. 
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Le comptage du coté a basse tension de l’énergie fournie 
en haute tension et les dispositifs compensateurs de pertes 
de transformateurs, M.E.MORGENSTERN. Revue Generale de 
l’Electricite v 68 n 11 Nov 1959 p 613-28. Metering of energy 
transmitted at high voltage on l-v side of transformer and 
devices to compensate for transformer losses; two new types 
of devices; one makes use of analog arrangement, other, more 
accurate device uses special relay system to inject fixed 
amounts of charge into metering circuits at controlled time 
intervals. 

Optimum Ratio of Copper Losses and Iron Losses for Trans- 
former with Variable Load, G.S.BROSAN, D.O.BISHOP. 
Instn Elec Engrs—Proe v 107 pt C n 11 (Monograph n 348) 
Mar 1960 p 98-9. Method of obtaining more accurate optimum 
ratio in cases where load variation of transformer can be 
estimated in advance; assumption is made that copper re 
sistance is constant. 


Reduced-Loss-Ratio Transformer Saves in Distribution 
Operation, A.M.LOCKIE. Elec World v 154 n 14 Oct 3 1960 
p 42-3. Analysis of role of loss ratio in economics of opera- 
tion of transformers to show that gains during single load- 
growth cycle can exceed 10% of installation costs. 


Straty w pokrywach transformatorow jedno- i trojfazowych, 
J.TUROWSKI. Rozprawy Elektrotechniczne v 5 n 1 1959 
p 87-119. Losses in casings of single- and three-phase trans- 
formers; practical loss formulas for casings made from steel 
and from non-ferromagnetic materials; losses from eddy 
currents in covers of 8-phase transformers are shown to be 
81% times greater than in those of single-phase transformers ; 
influence of secondary factors upon cover losses. English 
abstract. 


Straty w pokrywach transformatorow przy zastosowaniu 
roznych metod ich ograniczania, J.TUROWSKI. Archiwum 
Elektrotechniki v 8 n 4 1959 p 529-56. Losses in transformer 
covers with regard to various methods applied for their 
limitation; experimental data and approximate formulas 
related mainly to coverings with non-magnetic gaps on path 
of magnetic flux encircling bushings. (English summary). 


Maintenance and Repair. Maintenance Tips on Transformers, 
A.J.BECKER. Power Eng v 63 n 10, 12 Oct 1959 p 88-90, 
Dee p 67-8, v 64 n 3 Mar 1960 p 72-5. Oct: Directions for 
receiving and preparing transformer for service; check list 
covers internal and external inspection, installation of bush- 
ings, and storage. Dec: Recommended procedures for pre- 
operational testing and inspection; testing characteristics of 
insulating and cooling liquids. Mar: Planning for periodic 
testing and inspection, discusses what to look for, how to 
detect and repair leaks, and how to recondition flooded units. 


Painting Transformers in Place Cuts Costs 40%, T.H.HALL. 
Elec Light & Power v 38 n 8 Apr 15 1960 p 84-5, 101. Experi- 
ence of Carolina Power & Light Co with paintings of over 
1100 transformers in place; method provides opportunity to 
inspect everything on pole and do other needed maintenance. 


Manufacture. See also Materials Handling—Electric Manu- 
facturing Plants. 


Applying Multiple-Coat Finishes on Conveyorized Painting 
System. Automation v 7 n 4 Apr 1960 p 88-5. Continuous 
production line for finishing distribution transformer tanks 
at Athens, Ga plant of Westinghouse Electric Corp; line 
speed of conveyor system is 5 fpm; using combination of 
spray and flow coating methods, line provides consistent 
eoatings of paint film thicknesses which vary less than 0.0003 
in. from top to bottom of each steel tank. 


Establishing Automated Plant, C.G.NOLAN, T.J.MURRIN. 
Automation v 7 n 1 Jan 1960 p 40-8. Eeonomic, technical 
and human factors involved in planning and _ expediting 
facility expansions, illustrated by examples drawn from new 
Westinghouse distribution transformer plant at Athens, Ga; 
in 8 hr, plant produces approximately 250 units in models 
from 5 to 333 kva capacity. 

Materials. See also Electric Equipment—NMaterials; Electric 
Transformers—Losses ; Electric Transformers—Windings; Iron 
and Steel Metallography ; Steel—Copper Content. 


Determination of Degree of Perfection of Texture of Poly- 
crystalline Ferromagnetics, A.S.VIGLIN, I.P.KUDRYAVTSEV. 
Soviet Physics, Solid State v 1 n 2 Feb 1959 p 229-37. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 412 from Fizika Tverdogo Tela Feb 1959. 


Domain Processes and Magnetic and Thermomagnetice Be- 
haviour of Single Crystal of Silicon Iron, P.F.DAVIS. Brit 
Elec & Allied Industries Research Assn—Tech Report n 
N/T79 1957 (received 1960) 5 p, 4 supp plates. Experiments 
carried out on single erystal of approximately 2% silicon 
iron, magnetized by applying field along easy direction of 
magnetization, under assumption that these crystals behave 
somewhat similarly with commercial grain oriented silicon 
iron transformer sheets consisting of erystals which have 
easy direction of magnetization close to direction in which 
sheets were rolled, 


Series of Articles on Transformer Materials for Service in 
Extreme Temperature and Nuclear Radiation Environments, 
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Elec Mfg v 65 n 3, 4, 5, 6 Mar 1960 p 80-6, Apr p 106-11, 
May p 76-80, June p 98-103. Summary of research and de- 
velopment work by Air Force, Bureau of Ships and British 
Royal Radar Establishment. Mar: Transformer Insulation 
for Extreme Environments. Apr: Magnetic Wire for Extreme 
Environments. May: Magnetic Core Materials. June: Trans- 
former Structural Materials for Extreme Environments. 


Models. See Electric Transformers—Insulation ; Electric Trans- 
formers—Surges. 

Noise. Moeglichkeiten weiterer Geraeuschbekaempfung bei 
Grosstransformatoren, E.REIPLINGER. ETZ (Ed A) v 81 n 3 
Feb 1 1960 p 102-5 (discussion) 105-8. Possibility of further 
reduction of noise in large transformers; results of magneto- 
striction measurements on hot- and cold-rolled transformer 
sheets: in case of cores with cooling slots, reduction in loud- 
ness of several decibels can be achieved by acoustic and 
magnetic coupling of individual core components ; methods 
of construction of various insulating walls, attached to tank, 
which have pronounced damping effects. 


Some Characteristics of Audible Noise of Power Trans- 
formers and Their Relationship to Audibility Criteria and 
Noise Ordinances, M.W.SCHULZ, Jr, R.J.RINGLEE. AIEE— 
Trans v 79 Pt 3 (Power Apparatus & Systems) n 48 June 
1960 p 316-22 (discussion) 322-3. Audibility and acceptability 
criteria; use of various frequency analyzers to measure level 
of transformer harmonics in presence of background noise; 
statistical data on nature of transformer noise, including 
harmonic amplitude data on full-scale transformers, far- 
field polar noise distribution data, ete. Paper 60-175. 


Ueber den magnetischen Laerm von Drehstrom-Kerntrans- 
formatoren, H.JORDAN. ETZ (Ed A) v 81 n 3 Feb 1 1960 
p 97-100 (discussion) 100-1. Magnetic noise in 3-phase core 
type transformers; mechanism of noise formation and related 
technical problems; energizing forces attributed to mag- 
netostrictive expansion; by suitable subdivision of energizing 
system, it is possible to calculate unavoidable distortions at 
double system frequency in accordance with principles of 
streneth of materials; special frequencies and core shapes 
produced by harmonics in magnetostriction spectrum. 


Oils. See Insulating Oil. 


Portable. Portable Transformers Cut Service Interruptions, 
G.T.FINGER. Elec Light & Power v 87 n 24 Dee 15 1959 
p 69-71. Features of two types of Duke Power Co portable 
equipment used in case of distribution transformer failure 
and as change-out for overload, relocation, repair, voltage 
change, etc; one CSP type unit is 100-kva single-phase, rated 
2400x7200—120/240-v with dual primary voltage; other unit 
is 150-kva, three-phase, rated 4180x12,540—216Y/125-v. 

Protection. See also Electric Circuit Breakers; Electric Trans- 
formers—Surges. 


Fault Pressure and Gas Detector Relays, H.A.FOHRHALTZ. 
AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) n 45 
Dee 1959 p 1416-22 (discussion) 1422-4. Function and opera- 
tion of devices for detecting fault-caused increases in tank 
pressures and providing for deenergizing transformer before 
damage occurs; analysis of operation of General Electric 
Gas Detector Relay and new Type J Fault Pressure Relay. 
Paper 59-854. 

Protections mécaniques et thermiques des transformateurs, 
L.LIBERT. Société Belge des Electriciens—Bul v 75 n 3 July- 
Sept 1959 p 211-21. Mechanical and thermal protection of 
transformers ; evaluation and review of methods for protection 
against internal faults, and malfunctioning of auxiliaries; 
temperature problems. 


Protective Coatings. See Electric Transformers—Manufacture. 
Reliability. See Electric Transformers—TInsulation. 


Standards. American Standard Requirements, Terminology, and 
Test Code for Distribution, Power, and Regulating Trans- 
formers, and Reactors Other Than Current-Limiting Reactors. 
Am Standards Assn-Am Standard C57.12.20-1959 Sept 10 1959 
35 p. Sponsor; Elee Standards Board. Section covers electri- 
eal and mechanical features of single- and 3-phase, 60-cycle 
mineral-oil-filled, overhead-type distribution transformers, 
rated 500 kva and smaller; high-voltage, 67,000 v and below; 
l-v, 15,000 v and below. 


Power Transformers. Brit Standards Instn—Brit Standard 
n 171 1959 92 p. Standard applies to power transformers, re- 
actors and earthing transformers having windings insulated 
with Class A, B, H and/or C materials, rated at 1 kva or 
over if single-phase, and at 2 kva or over polyphase, and 
without limitation to voltage rating; it includes definitions of 
terms, requirements which have to be met in order to comply 
with specification, tests for proving compliance and supple- 
mentary information for general guidance. 

Standards for Are Furnace Transformers. AIRE— 

78 Feb 1960 15 p. Sponsored by AIEE-FEMA-NEMAW Sitter 
covers electrical characteristics and mechanical features of 
3-phase, 60-cycle, 2-winding, mineral-oil-immersed indoor 
transformers rated 250 to 35,000 kva, high voltage 2400 to 
34,400 v, used for supplying electric power to direct are 
ferrous-melting furnaces, 


Surges. 


Temperature. 
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Transformers, Regulators and Reactors. NEMA—Publ n TR 
1-1960 Aug 1960 59 p. Revised publication includes general 
standards, test code, terminology and apparatus standards 
for distribution, power and regulating transformers, and such 
special-purpose transformers as those used in unit substations, 
electric are furnaces and industrial rectifiers. 


Berechnung der Spannungsverlagerung in Transforma- 
toren bei Erdschluessen im Netz, E.WERTH. BETZ (Ed A) v 
80 n 22 Nov 11 1959 p 788-90. Calculation of voltage displace- 
ment in transformers when short-circuits occur in system ; 
method for calculating maximum voltage in l-v windings in 
case of single-phase fault in h-v network, assuming that 
transformation ratio and separate capacitances of each part of 
circuit are known; calculation of additional capacitances to 
ensure protection of transformer. 


Bestimmung der Kurzschlusskraefte an Transformatoren- 
wicklungen, P.IGNACZ. ETZ (Ed A) v 80 n 24 Dee 11 1959 
p 844-50. Determination of short-circuit forces on transformer 
windings; method for calculation of magnetie forces, which 
are unevenly distributed, for each coil separately; results 
obtained compare favorably with those obtained from tests on 
full size transformers. 


Experimental Study of Surges and Oscillations in Windings 
of Core-Type Transformers, E.L.WHITE. Instn Elee Engrs— 
Proe v 106 pt A (Power Eng) n 35 Oct 1960 p 421-31. Meas- 
urements for 2 and 8 limb transformers to test validity of 
theories of transient oscillations in winding and particular 
reference to B.L.COLEMAN’s treatment of multi-limb trans- 
formers, assuming as main criterion spectral distributions of 
oscillation frequencies and variations of mutual leakage in- 
ductance between winding elements with separation between 
elements; superiority of exponential distribution of mutual 
inductance over other approximations. Paper 3286S. 


Experimentelle Untersuchung der Kurzschlusskraefte und 
Magnetfelder an einem Drehstromtransformator, J.KULDA, 
J.ADAM. Acta Technica (Prague) v 5 n 3 1960 p 277-98. Ex- 
perimental study of short circuit forces and of magnetic fields 
in 3-phase transformer. 


Modelovani zkratovych sil transformatoru, J.KULDA, J. 
ADAM. Elektrotechnicky Obzor v 48 n 11 Nov 1959 p 572-5. 
Modeling of short-circuit forces of transformers; theoretical 
analysis of modeling laws; effect of axial short circuit force. 
English summary. 

Presnost modelovani razovych jevu_v_ transformatorech a 
vliv tlumeni, A.VEVERKA, J.CHLADEK. Elektrotechnicky 
Obzor v 48 n 6 June 1959 p 289-97. Accuracy of modeling 
surge phenomena in transformers, and influence of damping; 
experimental verification of theory previously developed on 
actual transformer and model with unscreened iron core for 
frequency and amplitude of fundamental harmonic; influence 
of damping while modeling surge phenomena on same trans- 
former and model. 

Razove zatizeni distribucnich transformatoru vn pri kusych 
prepetovych vinach, J.JIRKU, D.DOMANSKY. Elektrotech- 
nicky Obzor v 48 n 9 Sept 1959 p 472-8. Surge stress of h-v 
distribution transformers by surge waves; voltage distribution 
in transformer winding with continuous and stepped insula- 
tions in input coil, with spark gap at transformer, or on con- 
ductors in front of transformer; analysis of influence of 
additional capacitance on reduction of overvoltage, loading 
main and inter-winding insulation; new method for surge 
tests. 

Stossvorgaenge in Transformatoren bei Beruecksichtigung 
des Eisenkernes, B.HELLER, B.PADERTA. Acta Technica 
(Prague) v 5 n 1 1960 p 1-18. Surge phenomena in trans- 
formers, considering influence of iron core on quasi-stationary 
end distribution and on free oscillations, under assumption of 
open secondary winding. (English summary). 


Stromwandler-Sekundaerstroeme bei momentaner Kurzsch- 
luss-Beanspruchung, H.F.VOGEL. ETZ (Ed A) v 80 n 19 
Oct 1 1959 p 665-71. Secondary currents in current transform- 
ers during instantaneous short-circuit stressing; relations 
for secondary currents, under assumption that saturation 
curve can be simulated by two straight lines, one sloping up 
to knee, and other horizontal; thermal and mechanical 
stresses depend mainly on amount and power factor of burden, 
while use of mumetal either gives no limitation at all of 
secondary currents, or its effect is very unreliable. 


See also Electric Machinery—Temperature; Elec- 
tric Transformers—Insulation; Electric Transformers—Pro- 
tection. 


Beitrag zur Berechnung der Erwaermung von Prueftrans- 
formatoren, G.SENFT. Archiv fuer Elektrotechnik v 44 n 6 
1959 p 363-72. Heat calculation of testing transformers ; 
differential heat equation for h-v winding; determination of 
local temperature variations and temperature variations with 
time; equations for temperature variations during cooling 
and during variable load. 


De verdeling van de temperatuur in een spoel van een trans- 
formator met natuurlijke oliecirculatie, C.DE KUIJPER. 
Electro-Techniek v 38 n 8 Apr 14 1960 p 215-21. Temperature 
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distribution in transformer coil with normal oil circulation; 
three methods for calculation of average and hottest point 
temperature rise of coil above oil. 


Measurement of Ambient-Air Temperature During Tempera- 
ture Test on Transformers, M.F.BEAVERS. AIEE—Trans v 
78 pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 
1021-9 ; see also abstract in Elec Eng v 79 n 3 Mar 1960 p 211. 
Tests on several types of thermometer containers, showing that 
considerable latitude in time constants can be obtained by 
using various combinations of factors, such as type and 
quantity of liquid, container material, condition of external 
surface, etc; if time constant of container is correctly 
chosen, fluctuations in ambient temperature will not ma- 
terially affect temperature rise results of transformer during 
thermal tests. Paper 59-664. 


Terminology. See Electric Transformers—Standards. 


Testing. See also Electric Transformers—Maintenance and Re- 
pair; Electric Transformers—Temperature. 


Chopped Wave Impulse Testing Method of Transformers, H. 
IWASAKI. Inst Elec Engrs Japan—J v 80 n 856 Jan 1960 
p 25-34. Economic and reliable method for generation of 
controlled 25 to 1750 kv chopped waves, utilizing 15-25-25-75 
em diam multi-stage sphere gaps; application of method, to 
testing of 120 Mva and 190 Mva, and other transformers. In 
Japanese with English summary. 


Het kappen van een stootspanningsgolf op een willekeurig 
moment, P.G.PROVOOST, N.P.KIRPEKAR, O.T.LEE. Elec- 
tro-Techniek v 38 n 5 Mar 1960 p 155-7. Chopping of pulse 
wave at arbitrary moment with accuracy of plus or minus 
0.1 usec; circuit arrangement for obtaining chop by applying 
high pulse from auxiliary pulse generator to middle sphere 
of three sphere gap in parallel with transformer to be tested; 
auxiliary generator is put in operation by main pulse gen- 
erator. 

Internal Fault Characteristics of Gas-Insulated Transform- 
ers, G.CAMILLI, L.G.LITTLEJOHN, W.A.WOOLDRIDGE. 
AJEE—Trans v 78 pt 3 (Power Apparatus & Systems) n 46 
Feb 1960 p 1779-83 (discussion) 1783-4. Relative pressure 
characteristics of liquid- and gas-insulated units; tests made 
on representative apparatus on behavior of gas-insulated 
transformers during internal ares; method of obtaining 
pressure rise in these tests; test results on tanks with and 
without pressure-relief devices. Paper 59-1167. 

Line and Neutral Currents in Multi-Limb Transformers 
Under Impulse-Test Conditions, E.L.WHITE. Brit Elec & 
Allied Industries Research Assn—Tech Report n S/T97 1959 
17 p, 11 supp plates. Analysis of terminal currents in two- 
limb and three-limb transformers under impulse test, with 
view to selecting most suitable current to record for fault 
detection and location; proposed new recording circuits have 
high sensitivity to faults, though location of faults from line 
current remains unreliable. 

Tank Pressures Resulting from Internal Explosions, R.J. 
RINGLEE, N.W.ROBERTS. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1705-10. Tests on 
full size production transformers to investigate influence of 
fault location, tank characteristics, and size of gas space on 
pressure at tank wall; it is shown that deflection character- 
istics of tank and location of fault have greater influence 
on pressure at tank wall, in most cases, than presence or 
size of space. Paper 59-1168. 

Verzerrung der Spannungskurvenform von Prueftransforma- 
toren infolge Oberschwingungen im Magnetisierungsstrom, 
W.MATTHES, R.ZAHORKA. ETZ (Ed A) v 80 n 19 Oct 1 
1959 p 649-53. Distortion of voltage wave-shapes of testing 
transformers as result of harmonics in magnetizing current ; 
measurements in four stages showing how comparatively high 
self capacitances, together with stray inductances under 
special operating conditions, could give rise to unfavorable 
resonance phenomena, particularly for harmonics which were 
contained in magnetizing current; provisions for reducing 
such distortion. 


Windings. See also Electric Coils; Electric Transformers— 
Design; Electric Transformers—Surges. 


Investigations relatives 4A la résistance mécanique des en- 
roulements de transformateurs de grande puissance soumis 
A des courts-circuits répétés, R.AFTALION. Revue Générale 
de |’Hlectricité v 69 n 1 Jan 1960 p 3-18. Mechanical strength 
of high power transformer windings subjected to repeated 
short circuits; survey of mechanical design factors; experi- 
mental study of 20 Mva transformer having prestressed in- 
sulation treated by heating and vacuum cycles, and other 
techniques to achieve mechanical stability. 


Metoda obliczania optymalnego wielowarstwowego uzwo- 
jenia transformatorow, Z.GOGLEWSKI, A.PUCHALA. Ar- 
chiwum Elektrotechniki v 8 n 4 1959 p 557-70. Method for 
caleulation of optimum multilayer transformer windings ; 
experimentally verified mathematical analysis of possibilities 
of decreasing copper losses in cylindrical windings by means 
of varying cross section of copper during transition from one 
layer of winding to other. 
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New Approach to Analysis of Impulse Voltages and 
Gradients in Transformer Windings, L.RABINS. AIEE—Trans 
v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 
p 1784-90. Discussion of problem with regard to voltage 
stresses produced in uniform single layer coil; computable 
results in terms of traveling waves for both infinite length 
and finite length windings; also standing wave solutions are 
shown. Paper 59-1169. 


New Method for Detecting Moisture in Insulation of Trans- 
former Windings, B.A.ALEKSEEV. Electric Technology USSR 
vy 1 Mar 1960 p 71-82. English translation of article indexed 
in Engineering Index 1959 p 414 from Elektrichestvo Feb 
1959. 


Oblicznie napiecia rozproszenia uzwojen krazkowych trans- 
formatorow plaszezowych srednich i duzych mocy, M.KOZ- 
LOWSKI. Rozprawy Elektrotechniczne v 5 n 2 1959 p 271- 
323. Calculation of impedance voltage in pancake windings of 
medium and large shell type power transformers; mathemati- 
cal considerations of method are based on relations occurring 
in magnetic field; basic and additional components are dis- 
tinguished in short circuit reactance. English summary. 


Oscillations in Transformer Winding, B.L.COLEMAN. 
Instn Elec Engrs—Proc v 106 pt A (Power Eng) n 35 Oct 
1960 p 482-8. Revision of single-limb theory by differentiating 
between magnetizing and leakage inductance effects; analysis 
of magnetomotive force and flux in multi-limb transformers 
enables theory to be extended to winding on 2 and 3 limbs; 
solution of these cases by resolution into equivalent single- 
limb windings; transient response to surges; expressions for 
current and potential distributions. Paper 3287S. 


Rozwiniecie metody obliczania opornosci rozproszenia trans- 
formatora z niesymetryeznymi uzwojeniami cylindryeznymi, 
J.JABLONSKI. Rozprawy Elektrotechniczne v 6 n 1-2 1960 
p 8-43. Method for calculating stray reactance of asymmetrical 
cylindrical transformer windings; formulas and experimental 
correction factors making it possible to calculate stray re- 
actance even in case of large asymmetry of ampere-turn dis- 
tribution on column. (English summary). 


Solving Multi-Winding Transformer Circuit Problems, A.H. 
KNABLE. Allis-Chalmers Elec Rev v 24 n 4 1959 p 80-5. 
Method of circuit analysis involving general equation which 
can be expressed in terms of summation sign and general 
subseripts; little known method makes possible solutions of 
various transformer problems which otherwise would be ex- 
tremely difficult. 


Vyvoj velkych transformatoru s_ hlinikovym vinutim, J. 
VALES, J.KOPECEK, B.HRBEK. Elektrotechnicky Obzor v 
49 n 1 Jan 1960 p 3-9. Development of large transformers 
with aluminum windings; short-circuit tests carried out on 
non-regulating unit of 3.15 Mva, 22 kv, and regulating unit 
of 25 Mva, 110 kv. (English summary). 

ELECTRIC TRANSMISSION 


See also Diesel Electric Power Plants; Electric Lines; Elec- 
tric Power Factor; Electric Utilities; Electrical Engineering ; 
Hydroelectric Power Plants; Tennessee Valley Authority. 


Application of Signal-Flow Diagrams to Interconnected 
Electric Power Systems, D.BROADBENT, H.R.CHINN. Aus- 
tralian J Applied Science vy 2 n 3 Sept 1960 p 353-9. Inter- 
connected electric power system represented by two areas 
coupled by controlled tie line is analyzed with aid to signal 
flow diagrams; synchronous electric power network is used 
as example; areas are time-error governed while tie con- 
trollers are of integral type; numerical results are given for 
operation of typical system. 

Computer Automatically Assembles all Fault-Card Data, 
C.D.ALVEY. Elee Light & Power v 38 n 8 Apr 15 1960 p 76- 
80. System used by Baltimore Gas and Electric Co to provide 
overall picture of faults which occurred during year, their 
causes and effects on system, to show major causes of outages 
and effects on performance of changes in line design; service- 
continuity records of feeders. 

Controlled Reactors For Long-Distance Transmission, I.S. 
BRUK. Electric Technology USSR v 3 Nov 1959 p 322-33. 
English translation of article indexed in Engineering Index 
1958 p 877 from Elektrichestvo July 1958. 

Convergence of Iterative Load-Flow Studies, J.E.Van 
NESS. AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) 
n 46 Feb 1960 p 1590-5 (discussion) 1596-7; see also abstract 
in Elee Eng vy 79 n 5 May 1960 p 407. Theory for explaining 
convergence of iteration methods used in solution of power 
flow problems in large electric networks; use of acceleration 
techniques, giving means of determining fastest convergence 
for given problem, to improve methods of solving power 
system problems on digital computer. Paper 59-1092. 

Die Berechnung elektrischer Netze, dargestellt als Matrizen- 
operation, W.FURKERT. Ilmenau Hochschule fuer Elektro- 
technik—-Wissenschaftliche Zeit v 5 n 2-3 1959 p 157-62. Design 
of power transmission networks represented as matrix opera- 
tion; examples of exact calculation of voltages and currents 
in assumed network with assumed loads having active and 
reactive power; caleulation of currents and voltages during 
short-circuits. 
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Economical Peaking Capacity Obtainable in Many Ways, 
T.KOLFLAT. Elec World v 154 n 1 July 4 1960 p 38-41. 
Methods for obtaining peaking capacity including bypassing 
in steam turbines and use of pumped storage hydroelectric 
units; selection of appropriate method is shown to hinge on 
costs for particular system’s load magnitude and duration, 
geographical location and climate of system. 


Elektromechanische Anlagen fuer Produktion und Trans- 
port elektrischer Energie. Wasser- u Energiewirtschaft NA 53 
n 5-6 May-June 1960 p 88-122. Electromechanical installations 
for production and transmission of electric power; related 
articles on historic development of installations and equip- 
ment: Hydraulic machines, H.GERBER, (In German) 88-97; 
Development of alternators and transformers (In French), 
98-108; Development of large switchyards, (In German), 
109-15; Power transmission over long distances (In German), 
116-22. 

General Form of Some Common Network Theorems, C. 
ADAMSON, S.M.EL-SOBKI. AIBE—Trans v 78 pt 1 (Com- 
munication & Blectronies) n 46 Jan 1960 p 991-5 (discussion) 
995-6. Common trend is shown to exist in all theorems which 
can be used for specific investigation of portion of network, 
or relationship between two portions of network; how these 
theorems, which also behave as theorems of reduction in their 
most profitable applications, and their derivatives, may be 
deduced directly; applicability of theorems to complicated 
power network studies. Paper 59-1180. 


“High Power” Instrumentation. Instrument Soe America— 
Jv7n 5 May 1960 p 84-5. Instrumentation used for electric, 
mechanical and meteorological measurements on General Elec- 
trie’s EHV project; automatic programming and computer 
application to data processing. 


How Snowy Mountains Project Uses 330-Ky Cable for Get- 
away. Elee World vy 154 n 9 Aug 29 1960 p 60. Features of 
oilfilled cables carrying output of Snowy Mountains hydro- 
electric plant’s four 80 Mw generators from underground 
transformers 1500 ft to overhead lines; cables rise through 
200 ft difference in cable tunnel to span river on 186 ft steel 
arch bridge. 

Integration of Brownlee into Idaho Power Company System, 
D.R.RUSSELL, C.N.TEED, L.O.EVANS, M.E.BYRNE. ATEE 
—tTrans v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 
1960 p 1507-13. Transmission planning; construction of three 
large transmission substations of which one, located at 
Brownlee Dam site, was designated for all power generation 
and distribution in Hell’s Canyon area; all incoming and 
outcoming lines are 230 kv, with exception of one 69-ke 
feeder which provides construction power and also serves 
surrounding area; substation buses and structures; control 
buildings. 

Large Electricity Supply Systems. Engineer v 209 n 5448 
June 24 1960 p 1040-1, v 210 n 5449, 5450 July 1 p 7-8, July 
8 p 52-3. Report on 18th International Conference on Large 
Electric Systems (CIGRE), concerned with power system 
planning and operation, insulators, lightning and _ surges, 
d-c, h-v cables, extra-high-voltages, transformers, overhead 
lines and towers, generators, relaying and circuit breakers; 
resumés of sessions as follows: June 24: Power system 
planning and operation. July 1: h-vy d-e power transmission. 
July 8: Extra-h-v transmission. 


Mathematical Models for Use in Simulation of Power 
Generation Outages, C.J.BALDWIN, D.P.GAVER, C.H. 
HOFFMAN, J.E.BILLINGS. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 45 Dee 1959 p 1251-67 (discussion) 
1267-72. New model for forced outages, for use in general 
system simulation program, provides basis for development of 
outage histories that include both random events and con- 
sequences of human decisions; numerical results concerning 
outages in Public Service Electric & Gas Co system. Papers 
59-849, 58-541. 

Measurement of Transfer Functions in Electric Power 
Systems Using Spontaneous Power Variations, M.MESARO- 
VIC, D.KALIC, ILOBRADOVIC, S.SPIRIDONOVIC. AIBE— 
Trans v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 
p 1513-24 (discussion) 1524-5, Measurements by new method, 
with regard to frequeney control, can be accomplished during 
normal operation without artificial disturbances; actual trans- 
fer function of network obtained includes influence of phe- 
nomena, such as voltage control. Paper 59-852. 


Model for Transmission Planning by Logie, C.J.BALDWIN, 
C.H.HOFFMAN, C.A.DeSALVO, W.S.KU. AIEE—Trans v 78 
pt 3 (Power Apparatus & Systems) n 46 Feb 1960 p 1688-48 
(discussion) 1643-5. Description of portion of model of Public 
Service Electric & Gas Co system, set up in cooperation with 
Westinghouse Electric Corp, for planning and cost estimates 
of transmission facilities; significant ideas in paper concern 
logie of transmission planning, not computer program itself. 
Paper 59-1130. 


Nekotorye osobennosti rezhima dal’nykh peredach peremen- 
nogo toka, I.M.MARKOVICH, S.A.SSOVALOV, A.A.KRYU- 
KOV. Elektrichestvo v 80 n 2 Feb 1960 p 85-40. Some special 
features of long distance a-c transmission system perform- 
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ance; study of 600 kv transit type transmission over 1500 km 
with compensating devices, and 600 kv transmission with in- 
termediate power systems connected to line; special attention 
is paid to effect of intermediate synchronous compensators. 


New Direct Matrix Inversion Method, R.B.SHIPLEY D. 
COLEMAN. AJEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 45 Nov 1959 p 568-70 (discussion) 570-2. Special 
purpose matrix inversion technique developed in System 
Planning Branch of Tennessee Valley Authority for use with 
16,000 word IBM 704 computer; method is particularly ap- 
plicable to calculation of power system impedences or ad- 
mittances. Paper 59-502. 


New Method of Making Transmission Loss Formulas Directly 
from Digital Power Flow Studies, E.E.GEORGE. AIERE— 
Trans v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 
1960 p 1567-72 (discussion) 1572-3. Method utilizes results 
from digital power flow studies to construct set of simul- 
taneous equations which are solved to obtain B constants for 
loss formula; solution of simultaneous equations is done on 
digital computer by standard matrix inversion subroutine. 
Paper 59-1081. 


O nekotorykh kharakteristikakh ochen dlinnykh linii pere- 
mennogo toka s upravlyaemoi poperechnoi kompensatsiei, 
M.S.LIBKIND. Akademiya Nauk SSSR, Izvestiya, Otdelenie 
Teknicheskikh Nauk, Energetika i Avtomatika n 5 Sept-Oct 
1959 p 50-7. Characteristics of very long a-e lines with con- 
trolled transverse compensation; possibilities of using static 
ionic or ferromagnetic apparatus for supplying reactive 
power to 1500 km transmission lines. 


Production Cost Calculations for System Planning by 
Operational Gaming Models, K.M.DALE, C.H.HOFFMAN, 
W.H.FERGUSON, J.A.ROSE. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1735-41 (discussion) 
1751-2; see also abstract in Elec Eng v 79 n 6 June 1960 
p 493. Highly accurate method, developed as part of compre- 
hensive system-planning program, makes possible evaluation 
of small differences between nearly equal alternate plans, 
and is compatible with high-speed electronic digital computer ; 
new ways of taking into account spinning-reserve policies, 
pumped-storage hydroelectric units, and partial load operation. 
Paper 59-1176. 


Proposal for International Standardization of EHV Trans- 
mission Voltages, P.SPORN, H.P.ST.CLAIR. AIEE—Trans 
v 79 Pt 3 (Power Apparatus & Systems) n 48 June 1960 p 
281-4 (discussion) 284-7. Discussion of basis for 345-kv de- 
velopment to propose two steps above 345-kv and 400-kv 
levels, viz, that next extra-high-voltage step should be 500 kv 
rather than 460 kv and that step beyond that should be 
690 kv or higher, possibly as high as 750 kv. Paper 60-185. 


Recent Developments in Extra High Voltage Power Trans- 
mission, V.VENUGOPALAN. Indian J Power & River Valley 
Development v 10 n 6 June 1960 p 7-15, 32. Paper presents 
list and review of recent developments that have taken place 
in Europe and United States in field of power transmission 
at voltages above 230 kv. 


Some Applications of Medium-Sized Digital Computer to 
Power System Problems, J.G.MILES, M.N.JOHN. Metro- 
politan-Vickers Gaz v 30 n 485 Dec 1959 p 304-11. Description 
of M-V 950 computer and its application to load-flow, short 
circuit and other studies. 


Strategy for Expansion of Utility Generation, D.N.REPS, 
J.A.ROSE. AIEE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 46 Feb 1960 p 1710-19 (discussion) 1719-20. 
Technique for evaluating effect of cost-estimate error and 
load-forecast error on choice of optimum system-expansion 
plan; results of analysis indicate that more accurate esti- 
mates of future loads and costs can lead to savings of as 
much as 10% in system investment for all future system 
expansions. Paper 59-1161. 

Study of Economic Shutdown of Generating Units in Daily 
Dispatch, C.J.BALDWIN, K.M.DALE, R.F.DITTRICH. AIEE 
—Trans v 78 pt 3 (Power Apparatus & Systems) n 45 Dec 
1959 p 1272-82 (discussion) 1282-4. Comprehensive study of 
economic shutdown of units in Public Service Electric & 
Gas Co system; formulation of rules for system operator to 
follow in selecting units to be run; penalties imposed by de- 
partures from optimum rules. Paper 59-850. 


Sur une possibilite d’augmenter la puissance limite trans- 
missible par une ligne de transport d’energie, C.HAMDI- 
SEPEN. Revue Generale de ]’Hlectricite v 68 n 10 Oct 1959 
p 605-7. Possibility of increasing power transmission limit 
of line; new method for increasing maximum power which 
can be carried by transmission line and which is limited by 
stability of alternator; proposed method makes use of in- 
corporating in alternator of second field winding having its 
magnetic axis at 90° to main winding. 

Use of Simulated Reserve Margins to Determine Generator 
Installation Dates, C.J.BALDWIN, C.H.HOFFMAN, D.P. 
GAVER, J.A.ROSE. AIEE—Trans v 79 Pt 3 (Power Ap- 
paratus & Systems) n 49 Aug 1960 p 365-9 (discussion) 369-73. 
New ways to evaluate reserve adequacy and subsequently to 
arrive at installation dates for new capacity; techniques are 
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based on use of simulated daily reserve margins as available 
from operational gaming studies. Paper 60-251. 


Wire Shielding 230-Kv Line Carries Power to Isolated 
Area, D.L.ANDREWS, P.A.OAKES. Elec Light & Power v 
38 n 14 July 15 1960 p 67-9. Techniques used by Idaho Power 
Co to energize shield wire of 25 mi section of 230 kv trans- 
mission line connecting power plants in Hells Canyon reach 
of Snake River with northern Idaho and eastern Washington 
at 40 kv to ground, to provide service for ranches and small 
community along transmission right-or-way; problems asso- 
ciated with effects of electrostatically and electromagnetically 
induced voltages and earth return of 40-ky circuit. 


British Columbia. 230-Kv Versus 60-Ky Subtransmission, V.W. 
RUSKIN, A.LANGMUIR. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1473-81 (discussion) 
1481-2. Paper n 59-268, similar to article indexed in Engineer- 
ing Index 1959 p 415, from Elec World Aug 17 1959. 


Carrier Current. See Electric Transmission—Control. 


Control. See also Electric Capacitors; Electric Generators— 
Exciters; Electric Lines—Voltage Regulation; Electric Power 
Factor; Electric Relays—Protective; Electric Transmission— 
Stability ; Governors; Telemetering ; Voltage Regulators. 


Abschaetzung der hoechstzulaessigen Fremdspannungen fuer 
Traegerfrequenzverbindungen auf Hochspannungsleitungen, H. 
FLEISCHER, G.GRAFF. Elektrizitaetswirtschaft v 58 n 22 
Nov 20 1959 p 1775-81. Estimation of maximum permissible 
interference voltages for carrier-frequency connections on 
h-v lines and proposed minimum reception level for HF sig- 
nals; derivation from experiments of maximum permissible 
interference voltages, and their comparison with values recom- 
mended by international committees; method of calculating 
interference voltages from radio transmitters. 


Approach to Peak Load Economies, C.D.GALLOWAY, W.D. 
MARSH, L.K.KIRCHMAYER, A.G.MELLOR. AIEE—Trans 
v 79 Pt 3 (Power Apparatus & Systems) n 49 Aug 1960 p 
527-34 (discussion) 534-5. Digital computer procedure for 
determining potential savings to be achieved by use of low- 
first-cost peaking generation; model described may also be 
applied to such problems as value of improved efficiency of 
base load steam units, value of changes in shape of heat rate 
curve, system economics to be achieved by pumped storage 
plants, and optimum integration of nuclear plants into system. 
Paper 60-256. 


Automatic Dispatch System Provides Economie Loading, 
E.D.JAMES. Elec World v 153 n 25 June 20 1960 p 91-2, 192. 
“Automatic Lambda Dispatch’? used by General Public Utili- 
ties System, Reading, Pa for automatic and continuous genera- 
tion dispatching, and consisting of control and telemetering 
equipment, and transmission loss computer; estimated savings 
are up to $100,000/yr. 

Automatically Programed Remote Indication Logging for 
Use with Supervisory Equipment, G.E.GUY, P.W.SCHIRMER. 
AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) n 46 
Feb 1960 p 1615-21. Features of APRIL (Automatically Pro- 
gramed Remote Indication Logging) system for electric 
utility and industrial power systems employing remote con- 
trol and telemetering; it provides typewritten log of readings 
and operations, increased accuracy, and wider utilization of 
facilities, plus operating cost reductions. Paper 59-1084. 


Automatika regulace predevaneho elektrickeho vykonu v 
energetickych systemech, J.MERICKA. Elektrotechnicky 
Obzor v 49 n 4 Apr 1960 p 205-8. Automatic control of trans- 
mitted power in interconnected systems; advantages and dis- 
advantages of controlling tie line power flow by blocking 
method and by tie line bias control. 


Automatisierte digitale Netzberechnung, R.BAUMANN. 
Elektronische Rechenanlagen v 2 n 2 May 1960 p 75-84. 
Automated digital computation of power networks; how 
variety of problems of highly interconnected networks can 
be handled by combined system of routines, in such way that 
single problem specification accompanying input data starts 
and controls appropriate flow of computation and output; this 
is considered to be first towards fully automatic load flow 
control; rigorous solutions for load flow distributions ob- 
tained treating network branches as two terminal pairs; other 
mathematical techniques applied. 


Basic System Principles of Automatic Control of Frequency 
and Active Power in Interconnected Power Systems and Single 
Power System, I.M.MARKOVICH. Electric Technology USSR 
v 1 Mar 1960 p 11-26. English translation of article indexed 
in Engineering Index 1959 p 415 from Elektrichestvo Jan 
1959. 


Bomb-Resistant Control Center is Self-Sustaining, H.G. 
CARPENTER, K.F.KALSOW. Elec World v 153 n 1 Jan 4 
1960 p 28-9. New underground control center of Consumers 
Power Co near Jackson, Mich; center is provided with self- 
contained air supply and air conditioning unit, independent 
deep well water supply and sump pumps, as well as with 
kitchen facilities, food lockers, roll-away sleeping equipment ; 
59 by 62-ft center was built of reinforced concrete and de- 
signed to withstand high impact. 
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BPA Hydro Net to be Automated, A.R.BENSON. Elec 
World v 154 n 8 Aug 22 1960 p 50-1. Automatic system intro- 
duced by Bonneville Power Administration for centralized 
load-frequency control of its five Columbia River generating 
plants; by new two-line bias control system, each utility, 
networks of which are interconnected with BPA system, can 
regulate for its own load fluctuations, while contributing its 
share to common regulation of system frequency. 


Closed-Cireuit TV Shows Remote Interchange, K.A.TIMM. 
Elec World v 153 n 2 Jan 11 1960 p 46-7. Low scan TV 
equipment used by Idaho Power Co for remote indication of 
power interchange with another utility; readings are sent to 
dispatchers via microwave. 

Computer Keeps System Costs Minimized, H.HUBARD. Elec 
World v 154 n 7 Aug 15 1960 p 66-7. Generation Computer, 
used by Virginia Electric & Power Co to maintain scheduled 
tie-line flows and to load scheduled generating equipment ; 
production cost is minimized by considering transmission 
losses and incremental generating costs; savings over $50,000/ 
yr are expected. 

Computer Program for Load Flow Study . .. Handles Ten- 
System Interconnection, G.W.STAGG, E.L.WIZEMANN. Elec 
World v 154 n 5 Aug 1 1960 p 30-3. Program developed by 
American Electric Power Service Corp for IBM 709 computer ; 
greater speed and flexibility in study of large complex net- 
works is provided by automatic regulation of net interchange 
between interconnected systems, determination of individual 
company losses. automatic regulation of station voltages with 
TCUL transformers, control of power flow by phase-shifting 
transformers, etc. 


Das 50-Hz-Netz als Uebertragungsweg fuer Tonfrequenz- 
Rundsteuersignale, H.KNOP. Elektrizitaetswirtschaft v 59 n 
2 Jan 20 1960 p 36-44. 50 eps network as transmission path 
for AF telemetering signals; effect of frequency and network 
parameters on transmission of control signals in h-v systems ; 
use of control signal frequencies as low as possible ranging 
parameters on transmission of control signals in h-v systems ; 
from 175 to 250 eps and highly frequency selective system is 
recommended. 


Development and Application of Time-Division Multiplexing 
Telemetering Equipment for Data Transmission on Electric 
Power System, C.P.ALMON, Jr, J.DONELSON. Jr. AIEE— 
Trans v 79 pt 1 (Communication & Electronics) n 48 May 1960 
p 155-9. Equipment devised by Tennessee Valley Authority for 
transmitting substation load readings used in computer for 
system economic loading purposes; experience with equipment 
operating over l-tone channel of microwave system, about 
130 mi in length. Paper 60-245. 


Dispatch 4636 Mw Automatically, D.W.GILMAN. Elec World 
v 152 n 25 Dee 21 1959 p 36-8. Automatic dispatching system 
of Commonwealth Edison Co, which controls 92% of system’s 
generating capacity; dispatching system not only controls 
generation to match demand, but selects combination of gen- 
erators and capacities at which they must operate to result 
in most economical generation and transmission to load cen- 
ters, moment-to-moment. 


Dispatch Instrumentation Saves $35,000 Annually for CVPE, 
H.H.MOCHON, Jr. Instrument Soc America—J v 7 n 2 Feb 
1960 p 45-7. Instrumentation of ‘“‘System Operating Center” 
of Connecticut Valley Power Exchange; communication and 
telemetering equipment; system generation control; master 
area and dispatching equipment; station and machine equip- 
ment. 


Einwirkung der Netzregler auf die Kraftmaschinensaetze in 
grossen Netzen, H.GRANER, P.F.HEIDINGER. Elektrizitaets- 
wirtschaft v 59 n 9 May 5 1960 p 265-70. Effects of system 
control on prime-mover sets in large networks; problems 
encountered particularly in frequency and power regulation 
in which voltage and reactive power control is playing more 
important part of system, and where one is concerned not 
only with selection of most suitable method, but almost as 
much with applying it as completely as possible; difficulties 
arising from use of one control system for number of different 
sets of prime movers. 


Fernsteuerung und Ueberwachung von Versorgungsanlagen 
in laendlichen Gebieten, H.ROCKELMANN. Elektrizitaetswirt- 
schaft v 59 n 56 May 5 1960 p 118-24. Remote control and 
supervision of supply installations in rural areas; principles 
of radio remote control techniques and experience of Schleswig- 
Holsteinische Stromversorgungs A-G over 5 yr. 


Fluctuations de la puissance transmise par une intercon- 
nexion, D.GADEN. Assn Suisse des Electriciens—Bul v 50 
n 25 Dee 5 1959 p 1217-26. Fluctuations in power transmitted 
through interconnection; comparative evaluation of direct 
methods of control (with network controller) and of indirect 
methods, using data from Chamoson interconnection station. 


Induced Power from Grid Lines, A.WRIGHT. Brit Communi- 
cations & Electronics v 7 n 11 Nov 1960 p 842-4. One diffi- 
culty in sending RF signals between ends of electrical power 
lines in grid system is provision of power supplies for repeater 
amplifiers; method of inducing power from lines into antenna 
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for this purpose is described; power requirements are kept low 
by using transistors. 

Les telecommandes de manoeuvres dans les postes de trans- 
port et de repartition, R.PINET, R.GALY. Societe Francaise 
des Electriciens—Bul v 9 n 104 Aug 1959 p 461-8. Remote 
control of switching in transmission and distribution stations ; 
methods used by Electricite de France in case of high and 
very high voltages; examples of actual installations and 
their operation. 

Les transmissions par courants porteurs sur les lignes a 
haute tension, P.,BORREMANS. Assn des Ingenieurs Electri- 
ciens Sortis de l'Institut Electrotechnique Montefiore—Bul 
vy 72 n 12 Dee 1959 p 735-56. Communication by carrier cur- 
rent over h-v lines; systems used in Belgium and developed 
by Belgian engineers for Katanga, Belgian Congo and Iraq; 
comparison with systems used by Japanese utilities, regarded 
to include striking developments. 

Load-Frequency Control System of Manitoba Hydro- 
Electric Board, K.H.WILLIAMSON. Eng J v 43 n 7 July 
1960 p 66-8. System is interconnected with system of Hydro- 
Electric Power Commission of Ontario by 83 mi, 138 kv 
single circuit tie-line, and with system of Saskatchewan Power 
Corp by 170 mi, 230 kv line; load and frequency control 
equipment based on tie-line bias control; advantage of system 
is that no single station acts as master frequency controller 
and that each responds and provides for its own load changes. 


Microwave Radio Application to Electric Utility Load Des- 
patch System, E.M.SCOTT. Eng J v 43 n 7 July 1960 p 46-50. 
New system serves communication needs of nine power plants 
of 850 Mw total capacity of Manitoba Hydroelectric Board; 
system uses microwave carrier in heavy traffic areas, power 
line carrier in lighter areas, and leased wire for certain 
applications in urban areas; graphs show schedule of despatch 
and administrative voice channels and telemeter and control 
channels. 


Microwaves and Their Use in Power Systems, S.C.BART- 
LETT. AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 46 Jan 1960 p 1095-1116. Reappraisal of microwave 
systems from viewpoint of power system operator and 
engineer; relative costs, applications, reliability, and main- 
tenance problems; microwaves and system expansion; operat- 
ing experience of American Electric Power Service Corp. 21 
refs. Paper 59-1099. 


Operation of Power Line Carrier System During Sustained 
Line Faults, D.E.JONES. AIEE—Trans v 79 Pt 8 (Power 
Apparatus & Systems) n 49 Aug 1960 p 556-60. Tests to show 
that carrier operating range of about 60 db, in addition to 
that required for normal line attenuation, should permit re- 
liable operation through sustained faults; use of line-to-line 
coupling provides no more than 8 db advantage over line-to- 
ground coupling. Paper 60-244. 


Power System Communications Using Power Lines or 
Radio, C.HAHN. Brown Boveri Rev v 46 n 11/12 Nov/Dec 
1959 p 704-16. Trend in management of power plants is 
towards remote control which necessitates increasing demand 
for information for which equipment is required to transmit 
telemetered values, remote control signals, and signals for 
indication of switchgear positions and line protection; details 
of various kinds of communication equipment used and alter- 
native methods of transmission. 


Programmirovanie dlya tsifrovykh vychislitel’nykh mashin 
raschetov ekonomicheskogo raspredeleniya nagruzki v energo- 
sisteme, N.A.KKACHANOVA, V.V.UMED’YAN. Elektrichestvo 
v 79 n 9 Sept 1959 p 1-5. Computer programming for deter- 
mining most economical load distribution in power system; 
minimum hourly fuel consumption of system as whole is taken 
for economic criterion for distribution of active load among 
separate plants. 


Quelques aspects de la production et de la valorisation de 
l’énergie de participation au reglage d’un réseau électrique, 
M.CUENOD. Revue E v 2 n 11 1959 p 293-308. Power genera- 
tion and control in interconnected electric system; example 
of Vianden, Luxemburg, control station; suitability of hy- 
draulic, pumped storage and steam power plants for supplying 
rapidly varying loads; methods of measuring power generated 
by separate plants; generation control of whole system. 


Regelung in der elektrischen Energieversorgung. ETZ (Ed 
A) v 81 n 5, 6, 7 Feb 29 1960 p 153-81, Mar 14 p 185-218, 
Mar 28 p 221-81. Special issues on power transmission control, 
containing papers read at Conference on Control Techniques 
of Association of German Electrical Engineers, Karlsruhe Oct 
1959. Feb 29: Control problems in interconnected operation, 
G.BOLL, 154-62; System requirements for frequency and active 
power control, and resulting requirements in control of thermal 
power plants, H.STUEHLEN, 162-8; System requirements for 
frequency and active power control and resulting requirements 
in control of hydroelectric power plants, M.ENGL, 168-75; 
Requirements for voltage and reactive power in supply con- 
trol systems, M.ERICH, 176-81. Mar 14: Use of steam power 
plants in system operation as problem in control techniques, 
W.FRIEDWALD, P.MOERK, H.ZWETZ, 185-93; Load absorp- 
tion by steam power plants with intermediate superheating in 
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case of steep load peaks, P.GRASME, 193-203; Control of 
hydroelectric plants in system operation, H.EILKEN, 203-9; 
Instrumentation problems in control of interconnected sys- 
tems, F.MATER, 209-18. Mar 28: Basie questions in voltage 
and reactive power control, E.KROCHMANN, 221-7; Control 
of large hydroelectric generators, H.ACHENBACH, 227-40; 
Control of large turbogenerators, H.HAPPOLDT, 240-6; Im- 
portance of excitation speed of exciter arrangements, K. 
BONFERT, 246-62; Use of transformer for control purposes, 
H.LANGER, 262-9; Apparatus used for transformer control, 
H.C.DITTBERNER, 269-74; Measurement and establishment 
of characteristic curve in voltage regulation of synchronous 
generators and transformers, G.LHOSEMANN, 274-81. 
_Réglage des fluctuations aléatoires de tension dans les 
réseaux electriques, P.GAUSSENS. Assn Suisse des Electriciens 
—Bul v 50 n 26 Dee 19 1959 p 1271-9. Control of random 
voltage fluctuations in electric networks: statistical methods 
used by Electricité de France; altogether, 17 voltage steps are 
used for control range of plus or minus 12%; optimum value 
for step is found to be 1.5%. 


Schetno-reshayushchee ustroistvo dlya ekonomichnogo ras- 
predeleniya nagruzki, O.P.TERNO, O.M.PIKKOV, Kh.M. 
LELUMEES. Elektrichestvo v 79 n 9 Sept 1959 p 5-8. Eco- 
nomic dispatch computer for Estonegro system; computer 
constructed at Tallinn Polytechnical Institute, simulation 
principles of which are basically same as of dispatch computer 
of West Penn Electric system, with simplifications due to fact 
that Estonegro system consists of steam power plants only, and 
ae modifications due to pronounced seasonal variations of 
oad. 


Solid-State Digital Computing System for Electric Load 
Monitoring, R.J.THOMAS, J.0.GUSTAFSON, G.E.FOSTER. 
AIEE—Trans v 79 Pt 3 (Power Apparatus & Systems) n 48 
June 1960 p 235-9 (discussion) 240-1. Equipment, developed 
by Bailey Meter Co for Atomic Energy Commission’s Paducah, 
Ky plant, uses transistorized, magnetic-core logic units in 
digital computer type of circuit which deviates from previously 
accepted power instrumentation standards, but is reliable and 
provides additional functions. Paper 60-104. 


Telemetering Applications and Operating Experience on 
Large Power System, D.E.JOHANNSON. AIEE—Tyrans v 79 
Pt 3 (Power Apparatus & Systems) n 49 Aur 1960 p 402-5 
(discussion) 406. Several types of continuous telemetering 
equipment applied to and operated on Bonneville Power Ad- 
ministration transmission system; discussion includes mega- 
watt-hour integrators, ice load telemetering, and communica- 
tion channels. Paper 60-242. 


Underfrequency Protection of Power Systems for System 
Relief, C.F.DALZIEL, E.W.STEINBACK. AIEE—Trans v 78 
pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 1227-37 
(discussion) 1237-8. General analysis of load shedding as means 
to prevent system shutdown; application of load shedding to 
Tata Iron & Steel Co system, Jamshedpur, India. Paper 59- 
806. 


See Electric Transmission—Control; Electric Transmis- 
sion—Direct Current; Electric Transmission—Load. 


See Electric Transmission—Control. 


See also Electric Rectifiers; Electric Switch- 


gear; Electric Transmission—Soviet Union. 

DC Power Transmission for US, W.E.GUTZWILLER. Allis- 
Chalmers Elec Rev v 25 n 2 1960 p 4-6. General considerations 
of how availability of silicon rectifiers and other developments 
in terminal equipment may influence reconsideration of d-c 
transmission problem, particularly over cables. 


Report on Possibilities of Interconnecting Islands of New 
Zealand. Direct Current v 5 n 1 June 1960 p 12-24. Extensive 
quotations from report submitted to New Zealand Electricity 
Dept by consulting firm of Preece, Cardew & Rider, on 
advisability of using 250 kv d-c transmission for overhead 
lines from Benmore to Cook Strait and Cook Strait to Hay- 
wards, and for cable crossing of Cook Strait, with suitable 
conversion equipment. 

Vliyanie promezhutochnogo otbora moshchnosti na ekono- 
michnost dal’nykh elektroperedach, N.N.KRACHKOVSKII. 
Elektrichestvo v 80 n 12 Dec 1959 p 28-32. Influence of 
intermediate power take-off on economy of long distance 
transmission; it is shown that d-c transmission at extra high 
voltage, for distances longer than 1000 km, is considerably less 
expensive than a-c transmission, with or without intermediate 
take-off of power. 


Journée Internationale d’Etude ‘‘Le réseau 400 kV, 
futur échelon d’interconnexion régionale’’. Assn des Ingénieurs 
Electriciens Sortis de l’Institut Electrotechnique Montefiore— 
Bul v 73 n 5, 6 May 1960 p 271-337, June p 343-401. Interna- 
tional Convention “400 kv Network, Future Stage of Regional 
Interconnection”’, Brussels Apr 1960; six papers describing 
German and French networks, their interconnection problems 
and extension of 400 kv interconnected system to include other 
parts of Western Europe; British viewpoints. (In French and 
German). 


See Public Utilities. 


ELECTRIC TRANSMISSION—Continued 


France. Le reseau 400 kV Francais: structure, perspectives 
@avenir, F.CAHEN. Societe Francaise des Electriciens—Bul 
Ser 8 v 1 n 1 Jan 1960 p 11-19. French 400 kv system: 
structure and future development; technical and economic 
considerations underlying its design; future extensions and 
its parallel operation with 225 kv system; choice of 225/400 
kv transformers. 


Les resultats d’exploitation du reseau 380 kV Francais pour 
la periode du 15 Mars 1958 au 30 Avril 1959, M.L.CABANES. 
Societe Francaise des Electriciens—Bul Ser 8 v 1 n 1 Jan 
1960 p 20-3. Results of exploitation of French 380 kv network 
for period of Mar 15 1958-Apr 30 1959; general review of 
experience gained with operation of system; short circuits 
and other faults; behavior of lines and equipment. 


Two Examples of Industrial Research in France Relating 
to Transmission of Electric Energy, F.M.CAHEN, R.A.TEL- 
LIER. AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) 
n 46 Feb 1960 p 1457-66 (discussion) 1466-9. Original of 
Paper n 58-1242, indexed in Engineering Index 1959 p 417 
from Elec Eng Apr 1959. 


India. Case Study in Planned Electrification. Engineering v 
190 n 4918 July 22 1960 p 116-17. Power projects of Madras 
State; five hydroelectric and two thermal power stations are 
included; total capacity of grid will be 1,400,000 kw, includ- 
ing 159,000 kw to be purchased from Neyveli Lignite Corp; 
formation of 220 kv super-grid is under consideration; map 
shows distribution of transmission lines and power house sites. 


Load. See also Electric Transformers—Load; Electric Trans- 
mission—Control; Farms—Power Supply. 

Application of Planning Criteria to Determination of Gen- 
erator Service Dates by Operational Gaming, C.A.DeSALVO, 
C.H.HOFFMAN, R.G.HOOKE. AIEE—Trans v 78 pt 3 (Power 
Apparatus & Systems) n 46 Feb 1960 p 1752-7 (discussion) 
1757-9. Estimates of customer attitude toward outages, based 
on such factors as frequency, magnitude, duration, time of 
day, season of year, and apparent reason for interruptions; 
criteria for generation and interconnection additions based 
on such estimates. 17 refs. Paper 59-1159. 


Characteristics of Electric Heating Loads in Cleveland 
Area, E.D.HESSEMAN. Elec Light & Power v 38 n 5 Mar 1 
1960 p 58-61. Study of 1600 electric house-heating installations 
by Cleveland Electric Illuminating Co to produce data on 
energy consumption and load factors; diversity factors; in- 
sulation problems; heat pumps. 


Economic Combination of Units for Weekend Loads, W.S. 
SCHMIDT. Elec Light & Power v 38 n 7 Apr 1 1960 p 61-5. 
Method for scheduling optimum combination of generating 
units for weekend load cycles, load pattern of which is fairly 
uniform; steps involved in time-load study. 


Economics of Peaking Capacity, C.MORRISON. Pennsyl- 
vania Elec Assn—Eng Sec—System Planning Committee— 
Report of Meeting, Pittsburgh, Pa, Feb 15-16 1960, Appendix 
1, 10 p, 21 supp plates. Analysis and curves indicating relative 
costs of various kinds of peaking capacity; steam turbo- 
generators, hydroelectric plants, pumped storage plants, gas 
turbines and old stations for peaking. 


Factors Controlling Generator Shutdowns in Light-Load 
Periods, H.C.OTTEN, M.SALVAGE, M.J.STEINBERG. Elec 
Eng v 79 n 8 Aug 1960 p 671-4. Method employed to determine 
economic combination of generating units on Con Edison 
system in New York. Paper 60-847. 


Introduction to Study of System Planning by Operational 
Gaming Models, J.K.DILLARD, H.K.SELS. AIEE—Trans v 
78 pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 
1284-9 (discussion) 1289-90. Cooperative investigation, by 
Public Service Electric & Gas Co and Westinghouse Electric 
Corp, of basic principles of system planning; how method 
of operational gaming, or simulation, offers promise as all- 
inclusive method of planning bulk power system expansion, 
making it possible to include all factors, and evaluating their 
relevances. 28 refs. Paper 59-817. 


L’analisi dei diagrammi di carico, U.LEGNAIOLI. Energia 
Elettrica v 37 n 38 Mar 1960 p 202-15. Analysis of load- 
diagrams; importance of diagram form for efficient power 
regulation, particularly for water utilization in hydroelectric 
plant; method for constructing diagrams. 


Load and Capacity Models for Generation Planning by 
Simulation, C.J.BALDWIN, C.H.HOFFMAN, C.A.DeSALVO, 
E.C.PLANT. AIEE—Trans v 79 Pt 3 (Power Apparatus & 
Systems) n 49 Aug 1960 p 359-63 (discussion) 363-5. Simula- 
tion of power system loads, forced outages, scheduled out- 
ages, and periodic overhauls, accomplished for Public Service 
Electric & Gas Co, Newark, NY and related systems, per- 
mitting daily simulation of load, available capacity, and spin- 
ning capacity on respective power systems; daily margins 
which may be used to evaluate reserve adequacy. Paper 60- 
156. 


Mathematical Models for Use in Simulation of Power Gen- 
eration Outages. Pt III. Models for Large Interconnection, 
C.J.BALDWIN, C.H.HOFFMAN, D.P.GAVER, J.A.ROSE. 
AJEE—tTrans v 78 pt 3 (Power Apparatus & Systems) n 46 
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Feb 1960 p 1645-50. Adaptation of model previously developed 
to aggregate system with large group of units; formulas from 
which total capacity newly forced out on interconnection may 
be daily calculated; empirical relationship describing on any 
day total generating capacity left over from previous days’ 
outages; simulation of daily available capacity and daily 
spinning capacity on pool. Paper 59-1143. 


Now: Lower-Cost Spinning Reserve, M.K.MORRISON. Elec 
World v 153 n 13 Mar 28 1960 p 638-4, 134. How utilization 
of various extra-capacity characteristics of power plant equip- 
ment may combine in one unit characteristics of highly effi- 
cient base load capacity and less efficient additional short- 
time capacity ; how such “spinning reserve”’ installations, when 
properly integrated with base load machines, and possibly gas 
turbines, may help achieve greater overall system generation 
economy than is possible with traditional pattern of adding 
only high-efficiency, base load units. 


Peaking—Definition of Problem, R.W.DODSON. ASME— 
Paper n 59-PWR-6 for meeting Sept 28-Oct 1 1959 4 p. 
Reasons for growth of short duration peak loads examined 
and need for peaking generating equipment defined. 


Power System Economic Load Allocation Using New 
Equation for Transmission Losses, M.J.FISHER. AIKE— 
Trans v 79 Pt 3 (Power Apparatus & Systems) n 49 Aug 
1960 p 507-12 (discussion) 512-13. Development of loss equa- 
tion retaining power and var output of each source as separate 
variables; integration of this equation into solution for most 
economic allocation of system load among system sources. 
Paper 60-179. 


Principles of Power Balance Calculations for Economic Plan- 
ning and Operation of Integrated Power Systems, K.DARIN, 
Y.LARSSON, C.E.LIND, J.E.RYMAN, B.SJOLANDER. Sven- 
ska Vattenkraftforeningens Publikationer Publ n 746 n 11 1959 
p 817-84. Methods for studying long-term storage reservoirs 
particularly of appropriate coordination of hydroelectric 
power and various types of thermal power in order to deter- 
mine adequate capacity to be installed when planning exten- 
sion of power system, and to ensure optimum economic utiliza- 
tion of existing system. 


Program for Planning. Elec Light & Power v 87 n 21 Nov 
1 1959 p 66-9, 91, v 88 n 4, 9 Feb 15 1960 p 69-78 May 1 
p 52-5. Nov 1 1959: Pt 4-New Technique for Transmission 
Planning, C.A.DeSalvo, W.S.KU; Analytical Approach to 
Transmission Planning Utilizing Large Digital Computer. 
Feb 15 1960: Pt 5-Model Shows Generating Capacity Avail- 
able, C.J.BALDWIN, J.E.BILLINGS: May 1: Pt 6-Simulated 
Reserve Margins Show Generation Capacity Needs, C.J. 
BALDWIN, C.H.HOFFMAN. For previous parts see Engineer- 
ing Index 1959 p 418. 


Steam Power Plants for Peaking Service, A.R.LEBAILLY. 
ASME—Paper n 59-PWR-8 for meeting Sept 27-30 1959 15 p. 
Summer load has outpaced growth of winter load in South 
and has required extensive expansion in generating facilities 
accompanied frequently by decreasing system annual load 
factor: possible savings for 100 Mw peak shaving unit; use of 
steam considered most favorable solution of peaking problem 
for large units. 


Symmetrical Component Approach to Load Balancing, W.K. 
SONNEMANN. Elec Eng v 79 n 4 Apr 1960 p 294-6. Method 
for correction of unbalanced load conditions in 3-phase sys- 
tems, resulting in distortion of voltages at terminals; method 
is based on use of additional unbalanced load connected be- 
tween appropriate pair of phases. 


Theory of Economic Selection of Generating Units, K.L. 
HICKS, AIEE—Trans v 78 pt 3 (Power Apparatus & Systems) 
n 46 Feb 1960 p 1794-9 (discussion) 1799-1800. Simple method 
for direct determination of correct amounts of number of 
different types of units which will provide most economical 
expansion program; widened ‘“peaking-station’” approach is 
pe which also includes other types of units. Paper 59- 


Losses. See also Electric Network Analyzers; Electric Trans- 
mission—Load. 


Die Verlustarbeit in Netzen, H.PIEPKE. Elektrizitaetswirt- 
schaft v 58 n 19, 20 Oct 5 1959 p 680-6, Oct 20 p 715-19. 
Power loss in system, represented as load factor of reactive 
power; use of corresponding characteristic curves to evaluate 
relation between active and reactive power; comparison of 
expressions derived with known approximation formulas. 


New Method of Making Transmission-Loss Formulas by 
Means of Eigenvalues and Modal Matrices, E.E.GEORGE. AIEE 
—Trans v 79 Pt 3 (Power Apparatus & Systems) n 48 June 
1960 p 287-96 (discussion) 296-8. New method of making total- 
transmission-loss formulas on digital computer; method is 
direct and more accurate than any previous method; although 
based on relatively advanced mathematical technique, it can 
be used by utility engineers without understanding theoretica) 
background. Paper 60-82. 


Uchet poter pri_ opredelenii naivygodneishego rezhima 
energosistemy, N.A.MEL’NIKOV, Elektrichestvo vy 80 n 2 
Feb 1960 p 78-82. Accounting for network losses in determin- 
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ing optimum power system operating conditions ; formulas 
for determining most economic state of power system opera- 
tion in which attention is paid to problem of voltage regula- 
tion and distribution of reactive loads. 


New Zealand. Sce Electric Transmission—Direct Current. 
Ontario. Coldwater 600kV Experimental Line, J.G.CASSAN, 


N.J.McMURTRIE. Engineer v 210 n 5455, 5456 Aug 12 1960 p 
273-5, Aug 19 p 311-13. In preparation for use of extra-high- 
voltage transmission, Hydro-Electric Power Commission of 
Ontario has constructed 600 kv, 3-phase, experimental trans- 
mission line near Coldwater; information from project will 
be used to determine radio interference and corona loss 
characteristics of bundled conductor arrangements, and to 
verify analytical methods for applying test data to line de- 
signs. Abstract of paper before C.I.G.R.E. 


Quebec. Chute-des-Passes 345 Ky Transmission Line, 1s BLE 


WHITE. Eng J v 43 n 10 Oct 1960 p 99-104. Chute-des-Passes 
generating station of Aluminum Company of Canada, was 
completed in 1960 with installation of last of five 200,000 hp 
units; 345 kv transmission system was built to transmit power 
91.2 mi to south for interconnection with existing 2.6 million 
hp Saugenay Hydro-Electrie System; features of transmission 
system and new type of aluminum guyed towers installed 
in short section of one of lines are described. 


Recovery Voltage. Determination of Transient Recovery Vol- 


tages on Detroit Edison System, A.K.FALK, H.L.SMITH, 
B.L.LLOYD, AIEE—Trans v 79 pt 8 (Power Apparatus & 
Systems) n 49 Aug 1960 p 392-9 (discussion) 399-402. Charac- 
teristics of transient recovery voltage appearing subsequent 
to fault interruption on each major 120-kv bus on system for 
year 1961; calculations to establish line side components of 
recovery voltage, and to compare results obtained from cal- 
culation by Griscom-Sauter-Ellis method with those obtained 
by measurement on Westinghouse Electric Corp Anacom 
Computer. Paper 60-184. 


Remote. See Electric Transmission—Control. 
Research. See Electrical Engineering—Research. 
Soviet Union. 800 kV DC Transmission System Stalingrad- 


Donbass, E.S.GROISS, A.V.POSSE, V.E.TOURETSKI. Engi- 
neer v 210 n 5450 July 8 1960 p 66-8. Transmission to connect 
power system in south of country with Stalingrad hydroelec- 
tric plant will be included in extra-high-voltage grid; project 
will improve utilization of power, generated by Stalingrad 
station, reduce fuel expenditure in Donbass power stations, 
secure equalization in operating conditions of thermoelectric 
power stations, and allow decrease of reserve power in inter- 
connected systems. From paper before CIGRE. 


Elektroperedachi 330 kv, ikh kharakteristiki i perspektivy 
primeneniya v SSSR, Yu.L.Gryuntal, A.N.SHERENTSIS. 
Elektrichestvo v 79 n 9 Sept 1959 p 18-20; see also English 
translation in Elec Technology USSR v 8 July 1960 p 448-64. 
330 kv transmission systems, their characteristics and future 
in Soviet Union; problems connected with introduction of 
330 kv transmission as intermediate system between 220 v 


and 500 kv system, particularly in northwestern and southern 
parts of Soviet Union. 


Stalibity. Computer Processing Collects and Analyzes Service 


Interruption Data, M.R.MOSQUINI, J.A.LIGHTHIPE. Elec 
World v 154 n 6 Aug 8 1960 p 86-7. How California Edison 
Co improves service reliability by use of computer, collecting 
and coding details of interruptions, making statistical data 
for analyzing and reducing most commonly recurring causes; 
code developed for saving time and cost. 


Etude theorique des conditions de stabilite des dispositifs 
de reglage secondaire, H.De WATTEVILLE. Bul Technique 
de la Suisse Romande v 85 n 21 Oct 10 1959 p 322-33. Theo- 
retical study of conditions of stability of installations for 
secondary regulation; problems of interconnection of large 
electric networks; regulation within each network; logarith- 


mical analysis ; analysis of gain-phase and of functioning of 
transfer in open loop. 


Furnace Supply Minimizes Flicker, R.L.SKONE. Elec World 
v 153 n_ 8 Feb 22 1960 p 55-7. Power supply designed by 
Seattle City Dept of Lighting to serve two 25-Mva 100-ton 
electric furnaces, so as to limit fluctuations to other customers 
to approximately 0.5 v on 120-v base; this is achieved by 
using synchronous condensers at utility substation, supplying 
reactive component; furnaces are supplied by FOA trans- 
formers operated in parallel on all three windings. 


La simetrizacion en una red trifasica por medio de cargas 
adicionales, I1.G.GOTTER. Revista Bilestrocedatas v 45 ne 
Nov 1959 p 415-24. Balancing of 8-phase networks by means 
of additional loads; discussion of theory of symmetrical com- 
ponents to show how unbalanced 3-phase load can be balanced 
by addition of one or more impedances. 


Representation geometrique par des vecteurs tournants 
resultants et symetriques dans l’etude des regimes des reseaux 
triphases, F.MANEA. Revue d’Electrotechnique et d’Energe- 
tique v 4 n 2 1959 p 247-57. Application of geometric repre- 
sentation, by means of resultant and symmetric turning 
vectors, to study of 3-phase networks, particularly of tran- 


West Germany. 
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sients in networks containing anisotropic rotary machines; 
limitations of method of symmetrical components. 


Self Regulating Electric Power System, F.M.REED. Penn- 
sylvania Elec Assn—Eng Sec—System Planning Committee— 
Report of Meeting, Pittsburgh, Pa, Feb 15-16 1960, Appendix 
C, 7 p, 1 supp plate. How complete self-regulation of system 
voltage may be obtained from switched capacitors so that 
voltage gradients from generator to primary circuit will be 
little greater than at light load; possibility of giving, with 
little help from voltage swing at generator bus, to each point 
on three phase primary circuits, voltage characteristic which 
is flat or rising with load. 

Transient Stability Studies—8. Improved Computational 
Techniques, L.J.RINDT, R.W.LONG, R.T.BYERLY. AIEE— 
Trans v 78 pt 3 (Power Apparatus & Systems) n 46 Feb 1960 
p 1673-7. Development and early use of digital computer 
program based on reduction of system network to equivalent 
containing only essential buses; program is suitable for han- 
dling larger power systems. Paper 59-1127; (for pt 2 see 
Engineering Index 1959 p 388). 

Verfahren zur Bestimmung der Netzeigenfrequenzen, W. 
HAETSCHER. Dresden. Technische Hochschule—Wissenschaft- 
liche Zeit v 9 n 1 1959-60 p 133-53. Methods for determining 
natural frequency of networks; two new methods which do 
not interfere with normal operation of network are based on 
measurement of capacitor compensation current amplitude or 
frequency respectively; third method makes use of superposi- 
tion of amplified variable audio frequency on 3-phase conductor 
and of measurement of natural frequencies as parallel resonant 
frequencies; application to 8.66 kv-30 kv networks. 
Supervisory Control. See Electric Transmission—Control. 
Telemetering. See Electric Transmission—Control. 

Voltage Regulation. See also Voltage Regulators. 

Voltage Regulation by Changing Transformer Tappings 
On-Load, J.DYSON. S African Inst Elec Engrs—Trans v 51 
pt 4 Apr 1960 p 88-98 (discussion) 98-104. Review of design 
requirement of on-load tap changing equipment for different 
applications; various design groups, such as single compart- 
ment single switch tap changers, double compartment metal 
clad tap changer, and double compartment tap changers with 
live diverter switch tank; applications of all metal clad tap 
changers and h-vy tap changers with live diverter switch tanks; 
test requirements and maintenance. 


Die 400-kV-Forschungsanlage Rheinau. 400 kV- 
Forschungsgemeinschaft e.V. Heidelberg, 1955-60 97 p, 17 
supp plates. 400 kv Research Center Rheinau—3; noise level 
and other measurements; final studies for 3-phase very h-v 
transmission; radio interference measurements; influence of 
conductor current on corona losses; mechanical tests with 
4-bundle conductor; expansion measurements on aluminum 
steel 240/40 conductors. 


ELECTRIC TRUCKS. See Industrial Trucks. 


ELECTRIC UNITS 


Development of Formulae of Electromagnetism in MKS 
System, P.VIGOUREUX. Instn Elec Engrs—Proc v 107 pt B 
(Electronic & Communication Eng) n 34 July 1960 p 330-6 
(discussion) 337-40. How use of meters, kilograms, amperes, 
etc, instead of centimeters, grams, deca-amperes (CGS unit of 
current), etc, need not change method of teaching electricity 
and magnetism, for it does not interfere with notions of mag- 
netic poles and point charges of electricity. Paper 3012M. 


Die Einheiten Maxwell, Gauss, Oersted, J.FISCHER. Archiv 
fuer Elektrotechnik v 45 n 1 1960 p 4-9. Maxwell, Gauss and 
Oersted units; analysis of interrelationship of these units, 
from point of view of engineering practice, in order to help 
to eliminate uncertainties in present use. 


Die magnetischen CGS-Einheiten und das Internationale 
Einheitensystem, E.FLEGLER. Archiv fuer Elektrotechnik v 
45 n 1 1960 p 1-3. Magnetic CGS units and international 
unitary system; ternary system and transition to quaternary 
system; Gauss and Oersted units; further developments. 


Electrical Units and Standards, P.VIGOUREUX. Instn Elec 
Engrs—Proe v 107 pt B (Electronic & Communication Eng) 
n 33.May 1960 p 235-40. Progress review, since 1952, on 
functions of international organizations which concern them- 
selves with electric units and standards; changes in relation 
of definition of second of time. 57 refs. Paper 3242. 


Some Multihorned Dilemmas in Magnetic Field, F.AVCIN. 
AIEE—Trans v 78 pt 1 (Communication & Electronics) n 46 
Jan 1960 p 1087-95. Analysis related to deliberations of Tech- 
nical Committee 24, Electric and Magnetic Magnitudes and 
Units, International Electrotechnical Commission, in relation 
to fundamental quantities that describe magnetic field; clarifi- 
cation of some problems related to magnetic field intensity H 
and its various ecgs (meter-kilogram-second-absolute) units, 
oersted in particular. Paper 59-1187. 


Ueber die Anzahl der von einander unabhaengigen Groessen 
in der Elektrizitaetslehre, J.FISCHER. Archiv fuer Elektro- 
technik vy 45 n 2 1960 p 77-98. Number of independent magni- 
tudes in electricity ; analysis leading to electrodynamic concept 


ELECTRIC UNITS—Continued 
based on four basic magnitudes (length, time, energy and 
electric charge); magnetic charge, magnetic induction flux, 
etc, are taken as secondary units. 
ELECTRIC UTILITIES 
See also Electric Distribution; Electric Transmission. 
How Utility Solved Graphic Information Handling Prob- 
lems, G.E.DANA. Elec Light & Power v 38 n 3 Feb 1 1960 
p 34-5, 49. Photographie information handling system intro- 
duced by New York State Electric & Gas Corp, which saves 


utility $12,000 annually; additional application areas of 
equipment. 
Accounting. Small Computer Handles Power Billing, W.B. 


TAGEN, F.J.SHERMAN. Elec World v 153 n 11 Mar 14 
1960 p 67-9, 92. Experience of Boston Edison Co with Royal 
McBee LGP-30 computer for billing of power interchanged 
with four systems under two types of power contracts; inter- 
change billing flow chart; examples of billing input and out- 
put. 

Computer Applications. See also Electric Utilities—Accounting. 


Electronic Data Processing, F.J.KOVALCIK. Elee World v 
153 n 13 Mar 28 1960 p 65-80. Survey of present and planned 
uses of digital computers for utility data processing; report 
is based on information obtained from over 40 companies. 

ELECTRIC VOLTAGE REGULATORS. See Voltage Regula- 


tors. 
ELECTRIC WAVE FILTERS. See Electric Filters. 


ELECTRIC WAVES. See Dielectrics; Electric Communication ; 
Electric Fields; Electrical Engineering; Electricity; Electro- 
magnetic Waves; Magnetic Fields; Radio Waves; Wave- 
guides. 


ELECTRIC WELDING. See Welding, Electric. 
ELECTRIC WELDING MACHINES. See Welding Machines. 


ELECTRIC WINDINGS. See Electric Coils; Electric Machin- 
ery—Windings; Electric Motors—Windings; Electric Reac- 
tors; Electric Transformers—Windings. 

ELECTRIC WIRING 

See also Electric Appliances—Codes; Electric Cables—Con- 
duits ; Office Buildings—Electric Equipment; Wire. 

Perspectives d’amélioration des installations intérieures de 
répartition et de comptage, J.STIEGER. Assn Suisse des 
Electriciens—Bul v 50 n 26 Dee 19 1959 p 1279-83. Prospects 
of improving interior distribution and metering installations; 
lag in development of such installations for houses; design 
considerations for two new types of equipment. 


Small Diameter Power and Control Cables, M.M.GILBERT. 
Wire & Wire Products v 35 n 2 Feb 1960 p 190-2. Problems 
in providing safe, reliable and economical small diameter 
power and control wiring in automated plants; specifications 
of control cables having unique characteristics; building wire. 


Sub-feeder System Serves Gold Medallion Home, W.T. 
STUART. Elee Construction & Maintenance v 59 n 6 June 
1960 p 94-5. Electric wiring of new all-electric home in 
Plantsville, Conn, featuring novel adaptation of industrial 
feeder practice employing surface-raceway-enclosed, high- 
capacity feeders to branch circuit taps located along length 
of feeder; other features include baseboard multi-outlet as- 
semblies and wireways, perimeter lighting, l-v switching, and 
central heat pump installation. 


Diagrams. See Electric Symbols. 

Insulation. See Electric Cables—Insulation; Electric Insulating 
Materials. 

Standards. Wiring Devices. Nat Elec Mfrs Assn—Publ n WD 


2-1959 Dee 1959 2 p. Standards cover essential dimensions for 
lamp shoulder page for medium base lamps and colors of 
molded compounds for wiring devices. 


ELECTRICAL. The adjective “Electric” is used with the ex- 
ception of Electrical Engineering. 

ELECTRICAL ENGINEERING 

See also Dielectrics; Electric Equipment—Exhibitions; Elec- 

tricity ; Electrochemistry ; Electrodes; Electron Tubes ; Indus- 
trial Electronics; Magnetic Fields; Magnetic Materials ; Mag- 
netism; Power Generation; Power Plant Engineering; Radio 
Engineering; Superconductivity ; Telephone ; Television ; Volt- 
age Regulation; also all subject headings beginning with 
Electric. 


Annual Engineering Review of Year 1959. Westinghouse 
Engr v 20 n 1 Jan 1960 p 2-32. Review covers developments 
in atomic power, power generation, transmission, distribu- 
tion, drives and control, control and distribution devices, semi- 
conductors and electronics, lamps and lighting, aviation, and 
research and engineering. 


Engineering Progress—1959 Reviewed by AIEE Technical 
Committees. Elec Eng v 79 n 1 Jan 1960 p 1, 30-49. Note- 
worthy developments in field of electrical engineering ee 
viewed by 35 Institute Committees; survey covers: communi- 
cations, general applications, industry, instrumentation, 
power, science and electronics. 
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Internationales Kolloquium—Nov 5—10 1956. 352 p. Inter- 
national Colloquium at Hochschule fuer Elektrotechnik, 
Ilmenau; 53 papers on various subjects of electrical engineer- 
ing, h-v technology, communication and radio engineering, 
and some associated fields, such as materials testing. 


3rd. Internationales Kolloquium, 1958. Ilmenau. Hochschule 
fuer Elektrotechnik, 1959 p 123-265. Third International 
Symposium at Hochschule fuer Elektrotechnik Ilmenau; 18 
papers relating to problems of h-v current technology, in- 
cluding those of network stabilization, electric cables, over- 
head transmission lines, insulation testing, electric machinery 
and infrared heating. 


Computer Applications. See Computers; Electric Cables—Heat- 
ing; Electric Capacitors; Electric Circuits—Analysis; Elec- 
tric Commutators; Electric Control; Electric Distribution ; 
Electric Equipment—Design; Electric Equipment—Testing ; 
Electric Generators—Exciters; Electric Lines—Bundled Con- 
ductors; Electric Lines-—-Fault Location; Electric Machinery 
—Design; Electric Motors—-Design; Electric Network Analy- 
zers; Electric Transformers—Design; Electric Transformers 
—Load; Electric Transmission; Electric Utilities—Costs. 


Education. See also Electric Units; Engineering Education. 


Combined Machinery and Control Systems Laboratory, W.A. 
BLACKWELL, H.E.KOENIG. IRE—Trans on Education v 
E-2 n 4 Sept 1959 p 128-34. In order to emphasize systems 
concept in electrical engineering education, rotating machines 
have been integrated into systems laboratory ; small machines 
provide mechanical flexibility necessary in emphasis of con- 
cept, yet essential machine characteristics are retained; it is 
shown how machine characteristics are interpreted to provide 
information for analysis for electromechanical system which 
includes machine as component. 


Education for Expanding Horizons in Electric Power, G.S. 
BROWN. AIEE—Trans v 79 pt 1 (Communication & Elec- 
tronics) n 48 May 1960 p 149-53 (discussion) 153-4; see also 
abstract in Elee Eng v 79 n 2 Feb 1960 p 119-23. Challenge of 
developments in electrical engineering to engineers who must, 
more than before, rely on creativeness and basie science; nec- 
essity of revising engineering curricula toward imaginative 
insight, creative invention and practical skills; closer rela- 
tionship needed between industry and education. Paper 60-17. 

First Course in Electrical Engineering, P.R.CLEMENT, 
W.C.JOHNSON. IRE—Trans on Education v E-3 n 1 Feb 
1960 p 19-21. Introductory two-semester course in electrical 
engineering developed at Princeton Univ is described; course 
begins with basie concepts of electricity and magnetism, ap- 
plies these concepts in developing fundamentals of energy 
conversion and cireuit theory, and carries forward in inte- 
grated manner, modern treatment of network analysis. 


Look at New Electrical Engineering Laboratory Program at 
Hopkins, T.A.BICKART, IRE—Trans on Education v E-3 n 
2 June 1960 p 36-41. Laboratory courses that are distinct 
from lecture courses have been developed at Johns Hopkins 
University ; sequence of presentation of experiments is chosen 
to allow as complete coverage of subject as possible, based 
on order in which electrical engineering lecture courses are 
taken; use of laboratory manuals, notebooks, reports, and 
examinations is discussed. 


Mathematics. See Computers; Electric Circuits; Electric Net- 
work Analyzers; Mathematics. 


Research. See also Societies and Institutions. 


Elektrisitetsforsyningens Forskninginstitutt. Electroteknisk 
Tidsskrift v 73 n 7 Mar 5 1960 p 1138-31. Special issue on 
Research Institute for Electric Power Supply. New Central 
laboratory of Norwegian Research Institute, O.S.JOHANSEN, 
114-19; Network analyzers and digital computers for solving 
network problems, R.MODIG, 120-3; Hall effect multiplier for 
single and 3-phase power measurements, T.HEGBOM, 124-6; 
Screening of new h-v laboratory of Research Institute, H. 
SELJESETH, 127-31. 

La Station d’essais a grande puissance de _ Bechovice 
(Tchecoslovaquie), B.FOIT, V.NOVOTNY, A.SMAJLER. Re- 
vue Generale de l’Electricite v 69 n 4 Apr 1960 p 207-16. 
Bechovice high-power testing station (Czechoslovakia) ; plant 
consists of two sections, each comprising alternator with 
switching capacity of 2500 Mva, and 1800 kw induction motor 
for starting; excitation is provided by two fly wheel genera- 
tors coupled to 1250 kw motors; transformers permit tests 
up to 400 ky; methods of measurement; protection. 


Le CERDA—Centre d’Essais et de Recherches Delle-Alsthom, 
E.MAURY, M.LAVAUT, J.VIGREUX. Revue Generale de 
I’Electricite v 69 n 3 Mar 1960 p 135-74. CERDA, Testing and 
research center of Delle-Alsthom; features of new testing 
plant established by these two firms and detailed description 
of machinery used, including two 12 kv 2500 Mva alternators, 
transformers to step up voltage to 496 ky, h-v apparatus to 
produce voltages up to 750 kv and impulse voltages up to 
4x10° v; methods of testing and measurement. 


Modern Instrumentation in Short-Circuit Research Labora- 
tory, E.F.VEVERKA, G.H.MANKE, Elec Eng v 79 n 3 Mar 
1960 p 196-201. Outstanding features of new Short-Circuit 
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Laboratory of Line Material Industries, MeGraw-Edison Co, 
Milwaukee, Wis; expansion and modernization of instrumen- 
tation and controls in laboratory. Paper n CP 59-1286. 


Symbols. See Electric Motors—Standards; Electric Symbols. 


Terminology. See also Electric Relays; Electric Transformers— 
Standards. 


American Standard Definitions of Electrical Terms. Am 
Standards Assn—Am Standard C 42.45, New York, NY, Spon- 
sor AIEB, 1959 15 p. Continuation of series indexed in Engi- 
neering Index 1958 p 381; definitions in this publication cover 
elevators, cranes, derricks and hoists. 


ELECTRICAL STEEL. See Electric Transformers—Losses ; 
Electric Transformers—Materials; Iron and Steel Metallog- 
raphy; Iron Silicon Alloys; Magnetic Materials; Steel ; Steel 
Heat Treatment—Annealing; Steel Manufacture. 


ELECTRICITY 


See also Dielectrics; Electric Circuits; Electric Discharge; 
Electric Distribution; Electric Fields; Electric Lighting ; 
Electric Machinery; Electric Transmission; Electric Units; 
Electrical Engineering; Electrochemistry; Electrodes; Elec- 
tron Optics; Fuel Cells; Lightning; Piezoelectric Crystals ; 
Superconductivity ; Thermoelectricity. 


Mesure de l’etat d’electrisation des feuilles isolantes, Z. 
CROITORU. Revue Generale de l’Electricite v 68 n 8 Aug 
1959 p 489-96. Measurement of electrification of insulating 
sheets ; induction method for measuring two quantities defined 
as mean charge and mean polarization; application of ap- 
paratus, consisting essentially of probe and current inte- 
grating device to examination of sheets charged by rubbing 
and by electric field. 


Direct Conversion. See also Electric Batteries—Solar; Gas 
Burners; Magnetohydrodynamics; Nuclear Energy—Fusion ; 
Photoelectric Cells; Power Generation; Rocket Engines—Elec- 
trie Propulsion; Rockets and Missiles—Auxiliary Power Sys- 
tems; Satellites—Power Supply; Space Vehicles—Power Sup- 
ply; Thermoelectricity. 


Advanced Energy Sources and Conversion Techniques—v 1. 
ASTIA n AD 209301 US Dept Commerce—Office of Tech 
Services PB 151461 Nov 1958 260 p. 35 papers on chemical, 
thermal, solar, nuclear, electric and mechanical energy con- 
version techniques and sources; other energy sources and 
interchange mechanisms; energy systems for remote locations 
and space applications; immediate and future energy needs 
of military services. 


Comparison of Energy Conversion Systems, J.H.FISHER, 
W.R.MENETREY. 14th Annual Power Sources Conference— 
Proc. US Army Signal Research & Development Laboratory, 
Fort Monmouth, NJ, May 1960 p 94-6. Comparative study of 
merits of photovoltaic, solar turbine, solar Stirling engine, 
solar thermoelectric, solar thermionic, nuclear turboelectric, 
and solar thermionic systems. 


Conversion of Sun Radiation to Electricity, G.GARDNER. 
Solar Energy v 4 n 1 Jan 1960 p 25-6. On basis of conten- 
tion that outer atmosphere consists primarily of charged 
nuclear particles, apparatus without moving parts is pro- 
posed, which if placed in region of large number of such 
particles, could capture and separate them by method analo- 
gous to separation of ions in storage battery; description and 
sketch of solar electron absorber. 


Design Parameters for Optimizing Efficiency of Thermo- 
electric Generators Utilizing P-Type and N-Type Lead Tellu- 
ride, R.W.FRITTS. AIEE—Trans vy 78 pt 1 (Communication 
& Electronics) n 46 Jan 1960 p 817-20. Variation of figures 
of merit of lead telluride systems with temperature, which 
must be taken into account in designing efficient thermo- 
electric generators for use over different temperature ranges, 
particularly when fabricating thermoelectric materials such 
that at each point in thermocouple element crystal is doped 
to provide maximum figure of merit; method is applicable to 
other thermoelectric materials. Paper 59-909. 

Direct Conversion of Energy to Electricity, R.C.ULMER, 
J.D.SENSENBAUGH. Combustion v 32 n 2 Aug 1960 p 80-8. 
Review of various unconventional methods of power genera- 
tion covers piezoelectric generation, solar energy converters, 
solid state devices, photochemical conversion, energy storage, 
nuclear energy converters, SNAP generator, fuel cells, Bacon 
cell, thermionic converters, thermoelectric generators, and 
magnetohydrodynamic generation; fuel cells, thermionic con- 
verters, thermoelectric generators, and magnetohydrodynamice 
generators show promise for future large-scale use. 57 refs. 

Direct Conversion of Heat to Electricity: Thermionic 
Method, R.W.PIDD. SAE—Paper n 120A for meeting Jan 
11-15 1960 5 p; see also abstract in SAE—J vy 68 n 4 Apr 
1960 p 60-1. Technological position of reactor power plant 
and review of processes used to convert atomic heat into 
electricity ; thermocouple as power producer ; development of 
cesium converter which can be readily adapted to reactor de- 
sign; method of direct conversion whereby electric power is 
produced directly at fuel surface and extracted from reactor 
core; proposed temperature of 2000 C appears feasible on 
basis of laboratory data, 
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Direct Energy Conversion, P.H.EGLI. J of Metals v 12 n 8 
Aug 1960 p 615-19. Research on direct conversion processes 
pee ce solar cells; thermoelectricity ; thermionic emission : 
uel cells. 


Direct Generation of Electricity, B.C.LINDLEY. Nuclear 
Power v 5 n 50, 51 June 1960 p 100-3, July p 80-3. June: 
Electric. generators without moving parts; thermoelectric 
generation by assembly of solid state semiconductor thermo- 
couples; thermionic generation based on emission of electrons 
from heated surface. July: Magnetohydrodynamie generation 
based on interaction of electrically conducting fluid with 
magnetic field; electrochemical fuel cell based on reversal 
of process of electrolysis. 34 refs. 


Effect of Source and Sink Thermal Resistance on Thermo- 
electric Generator Performance, P.E.GRAY. AIEE—Trans v 
79 pt 1 (Communication & Electronics) n 47 Mar 1960 p 
15-19. Static performance of generator which operates be- 
tween thermal source and thermal sink having nonzero ther- 
mal resistances ; corrections in determination of dependence of 
junction temperatures and heat flows on electric loading. 
Paper 60-18. 


Effect of Temperature on Photovoltaic Solar Energy Con- 
version, J.J.WYSOCKI, P.RAPPAPORT. J Applied Physics 
v 31 n 3 Mar 1960 p 571-8. Conversion is investigated theo- 
retically over temperature range of 0-400 C using semi- 
conductor materials with varying band gaps; cases where 
junction current is ideal current, ideal plus recombination 
current, and recombination current only are considered; op- 
timum material for solar energy conversion is found to be 
function of temperature; results applicable to conversion of 
other forms of ionizing radiation. 20 refs. 


Electronic Industries Looks at ... Unconventional Power 
Converters, C.M.CELENT. Electronic Industries v 19 n 9 Sept 
1960 p 102-16. Six basie conversion devices for generating 
electricity are described; they include magnetohydrodynamic 
generators, fuel cells, thermoelectric generators, thermionic 
generators, nuclear batteries, and solar cells. 45 refs. 


Elementary Design Discussion of Thermoelectric Generation, 
E.W.BOLLMEIER. AIEE—Trans v 78 pt 2 (Applications & 
Industry) n 46 Jan 1960 p 445-50. Thermocouple fundamentals 
and thermopile configuration; designing with semiconductor 
thermoelectric materials; thermopile structure design; output 
and control; advantages and disadvantages of thermoelectric 
generation for uses which may appear desirable at present 
state of art; example of SNAP III nuclear-fueled generator. 
Paper 59-867. 


Energy Storage Devices, C.W.STEPHENS, F.A.LUDWIG. 
14th Annual Power Sources Conference—Proc. US Army Sig- 
nal Research & Development Laboratory, Fort Monmouth, NJ, 
May 1960 p 97-9. Discussion of some of thermal storage sys- 
tems which might be utilized in space power systems; com- 
parison between thermal storage and electrical storage in 
solar-thermal system. 


Engineering Standards for Comparison of Direct Electrical 
Conversion Devices, F.W.ANDERS. SAE—Paper n 159A for 
meeting Apr 5-8 1960 10 p. Method of assessing state of art 
of laboratory techniques in energy conversion areas which 
emphasizes comparative merits of various technologies without 
including large mass of detailed engineering data; energy 
conversion matrix representing ideas which will be investi- 
gated during next decade; fuel cells, batteries, turbines, and 
other devices are included; results of questionnaire sent to 
200 industrial activities showing processes being investigated. 


Exotic Devices for Future Power Needs, C.S.CRONAN. 
Chem Eng v 67 n 8 Apr 18 1960 p 88-90, 92. Thermoelectrics, 
magnetohydrodynamics and thermionics as promising means 
of more efficient, versatile energy conversion; survey of prin- 
ciples, potentials and problems; principal advantages are 
higher energy-conversion efficiencies possible, and operation 
without moving parts. 


Future Power Sources: Thermoelectric Generators. West- 
inghouse Engr v 20 n 4 July 1960 p 98-110. Progress made in 
development of “unconventional”? power sources for specialized 
applications; their theory, future trends, and possible new ap- 
plications including large scale power generation ; Thermo- 
electricity, S.J.ANGELLO, 99-101; Thermionics, J.W.COLT- 
MAN, 102-4; Magnetohydrodynamics, S.WAY, 105-7; Fuel 
Cells, R.J.RUKA, J.WEISSBART, 108-10. 

Methodology for Determination of Performance Characteris- 
ties of Spectrally Selective Absorbers, R.O.WHITAKER. Solar 
Energy v 4 n 2 Apr 1960 p 40-5. Theoretical technique for 
designing solar devices which use spectrally selective sur- 
faces; thermoelectric converter for use in space vehicles and 
using parabolic cylinder reflector is treated in detail ; need 
for curves giving absorptivity, reflectivity, and transmissivity 
vs wavelength for range 2x10-7 to 2x10-5 meters is indicated ; 
inadequacy of lumped parameters in work involving spectrally 
selective surfaces. 

Noble Gas Plasma Diode Thermionic Converter, F.E. 
JAMERSON. IRE Int Convention Rec v 8 pt 9 (Instrumen- 
tation, etc) 1960 p 66-71. Direct conversion of nuclear heat to 
electricity is being investigated in plasma diode that utilizes 
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fission fragments from uranium-bearing cathode to produce 
plasma in noble gas; fractional ionization is relatively low, 
but electron mobility in noble gas is relatively high so that 
reasonable diode impedance might be attained; converter 
eliminates need for initial charge of alkali vapor as used in 
other plasma diodes. 


One-Watt Solar Power Plant, D.H.SMITH. AIEE—Trans v 
78 pt 1 (Communication & Electronics) n 45 Nov 1959 p 
530-5. Exploratory studies conducted by Bell Telephone Labo- 
ratories on eventual use of photodiodes for telephone equip- 
ment power plants; development of experimental device using 
silicon photodiodes; field tests. Paper 58-186. 


Optimum Power Generation from Moving Plasma, J.L. 
NEURINGER. J Fluid Mechanics v 7 pt 2 Feb 1960 p 287- 
301. To generate electricity by electromagnetic induction, ex- 
traction of optimum power from steady one-dimensional flow 
of incompressible inviscid plasma across uniform transverse 
magnetic field in externally loaded channel of arbitrarily 
varying cross-section, and in channel of uniform cross-section 
are considered; solutions for compressible generator obtained 
for one value of entrance Mach number are given; pertinence 
to electric power generation. 


Papers on Solar Powered Thermoelectric Generator. AIEE— 
Trans v 78 pt 2 (Applications & Industry) n 45 Nov 1959 p 
332-7, 345-52. Problems of applying solar energy to thermo- 
electric generator serving space vehicle; small solar powered 
thermoelectric generator constructed to study these problems ; 
geometrical optimization of its reflector and absorber; Opti- 
mum Reflector-Absorber Geometry for Solar Generator, R.W. 
STINEMAN, 332-7; Solar-Powered Thermoelectric Generator 
Design Considerations, N.F.SCHUH, R.J.TALLENT, 345-52. 
Paper 59-869, 59-847. 


Performance of Thermoelectric Converter under Constant 
Heat Flux Operation, P.S.CASTRO, W.W.HAPP. J Applied 
Physics v 31 n 8 Aug 1960 p 1314-17. Expressions for power 
output, optimum efficiency, and optimum ratio of internal-to- 
load resistance of conventional generator show that optimiza- 
tion requires operating conditions different from those for 
thermoelectric generators having constant hot and cold junc- 
tion temperatures ; performance curves presented for optimum 
ratio of internal-to-load resistance when either internal or 
load resistance is under control of designer. 


Photolysis of Nitrosyl Chloride in Solar Furnace, R.J. 
MARCUS, H.C.WOHLERS. Solar Energy v 4 n 2 Apr 1960 
p 1-8. Use of solar furnace as cool, intense light source has 
recently been reported; light source has been used to initiate 
photodissociation of nitrosyl chloride, reaction proposed by 
Daniels for photochemical storage of solar energy; experi- 
ments are reported with three types of light-absorber systems: 
static, open, and flow systems; conclusions are that fast flow 
systems will be necessary to avoid back-reaction of photo- 
products. 16 refs. 


Photovoltaic Effect and its Utilization, P.RAPPAPORT. 
RCA Rev v 20 n 3 Sept 1959 p 873-97. Review of theory and 
application of photovoltaic effect with special emphasis on 
solar energy conversion (e.g: in satellites, ete): experimental 
results which show operating characteristics and conversion 
efficiencies of number of materials including silicon, gallium 
arsenide, indium phosphide, cadmium sulphide, and others; 
high voltage (about 100 v) photovoltaic effect obtained with 
evaporated CdTe films; major problems still to be solved. 


Potential Heat in Fuel: Direct Conversion to Electricity, 
M.W.THRING. Inst Fuel—J v 33 n 233 June 1960 p 294-8. 
With electromagnetic gas braking, difficulty is to obtain 
sufficiently high gas conductivity after adiabatic temperature 
drop in expansion nozzle; methods proposed for overcoming 
this difficulty are use of striated system with alternate layers 
of high conductivity gas and working fluid, and use of pul- 
sating combustion to give combustion at effectively constant 
volume instead of constant pressure. 


Producing High Voltage, AC or DC, from Heat. Gas Age v 
125 n 2 Jan 21 1960 p 32-4. Principle and basic circuit of 
ferroelectric energy converter, developed by International 
Telephone & Telegraph Corp; main element is large capaci- 
tor, with dielectric consisting of suitable ceramic ferroelectric 
material, maintained in charged state by battery; device 
generating h-v a-c or d-c current is usable for distribution of 
natural gas as heat source, for satellite, and space vehicle 
applications, and as energy source for ion propulsion. 


Remote Electrical Power from Isotopes. Engineering v 190 
n 4928 Sept 30 1960 p 461. Isotopic power generator consists 
of contained radioisotope fuel, energy converter, and heat 
sink; ‘proof of principle’ unit uses thermoelectric converter, 
weighs 4 lb, gives 10,000 w-hr over 280 days; units could 
apply for remote weather stations, air or sea navigation aids 
on mountains or in sea, submarine telephone cable repeaters, 
etc; isotopic heat alone could be used to release electrons 
from cathode in vacuum, or gas filled valve. 


Solar Energy Conversion. 14th Annual Power Sources Con- 
ference—Proc. US Army Signal Research & Development 
Laboratory, Fort Monmouth, NJ, May 1960 p 22-49. Discus- 
sion of government, university and industrial investigations 
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articularly during last year; Photovoltaic Conversion—High 

Efficiency Silicon Solar Cells, B.DALE, H.G.RUDENBERG, 
22-5: Large Area Silicon Solar Cells, M.B.PRINCE, 26-7; 
Spectrally Selective Optical Coatings, A.E.MANN, 28-31; Re- 
search on Photovoltaic Converters, J.J.WYSOCKI, J.J.LO- 
FERSKI, P.RAPPAPORT, 32-6; Advanced Photovoltaic De- 
vices, W.R.CHERRY, 37-42; Comparison of p-n and n-p Sili- 
con Solar Cells, J.MANDELKORN, J.KESPERIS, C. 
McAFER, W.PHARO, L.SCHWARTZ, 42-5; Photoelectric 
Conversion, A.S.JENSEN, I.LIMANSKY, 46-9. 


Storage of Radiant Energy in Solids, H.P.KALLMANN. 
14th Annual Power Sources Conference—Proc. US Army 
Signal Research & Development Laboratory, Fort Monmouth, 
NJ, May 1960 p 100-7. Progress made in field of conversion 
of available energy into storageable form for power and in- 
formation storage; storage and release of radiant energy in 
various solid and liquid materials; persistent internal polari- 
zation of different photoconductors. 


Thermal Energy Conversion. 14th Annual Power Sources 
Conference—Proc. US Army Signal Research & Development 
Laboratory, Fort Monmouth, NJ, May 1960 p 4-21. Discussion 
of government, university and industrial investigations in 
field of thermal energy conversion; Materials for Thermo- 
electric Conversion, R.F.REDEMSKE, 4-7; Thermionic Con- 
verters, K.G.HERNQUIST, 17-10; Plasma Thermionic Con- 
verters, E.W.SALMI, 10-12; Nuclear Energy Power Sources, 
G.H.OGBURN, 12-18; Solar Energy Concentrators, J.F. 
BLUMRICH, 18-21. 


Thermioniec Converters, Nuclear Heat, and Power Genera- 
tion, W.GRATTIDGE. IRE Int Convention Ree v 8 pt 
(Instrumentation, etc) 1960 p 54-61. Nuclear energy such as 
produced in power reactor is ideal heat source for thermionic 
converter; converter cathode and nuclear fuel element can be 
designed as integral unit with anode cooled by conventional 
reactor coolant; thus converter becomes integral part of fuel 
assembly; some important problem areas are delineated. 


Thermionic Direct Conversion Studies with Noble Gas 
Plasma Diode, F.E.JAMERSON. SAE—Paper n 120C_ for 
meeting Jan 11-15 1960 17 p; see also abstract in SAE—J 
v 68 n 4 Apr 1960 p 152, 154. Program conducted at Uni- 
versity of Michigan on direet conversion of nuclear fission 
heat to electricity in plasma diode; fission fragments from 
uranium bearing cathode are used to produce plasma of 
relatively low fractional ionization in noble gas; experiment 
was performed in University’s research reactor in which ura- 
nium carbide cathode was operated up to temperatures of 
2000 K; experimental data and measured diode characteristics. 


Thermioniec Power Converter and Its Applications, J.G. 
LEISENRING. SAE—Paper n 159C for meeting Apr 5-8 1960 
28 p; see also abstract in SAE—J v 68 n 8 Aug 1960 p 50-5. 
Fundamental operating characteristics of thermionic con- 
verter used in power conversion systems as electrical power 
generator or high-temperature sensor in space, airborne, 
ground, or sub-surface systems; heat source selected may be 
chemical, nuclear, or solar energy; work reported was done 
under direction of Ballistic Missile Div US Air Force and 
General Electric Co, Missile and Space Vehicle Dept. 


Thermoelectric Conversion with Emphasis for Applications 
to Nuclear Reactor Heat, K.KATZ. IRE Int Convention Rec 
v 8 pt 9 (Instrumentation, ete) 1960 p 47-53. Several methods 
for converting heat energy to electrical energy are examined; 
in-pile conversion, although very efficient, is dependent upon 
effect of irradiation upon thermoelectric materials, develop- 
ment of materials compatible with reactor environment, and 
better high temperature thermoelectric materials. 


Thermoelectric Direct Conversion in Nuclear Reactors, 
W.E.SHOUPP. Nuclear Energy Oct 1960 p 458-61. Nuclear 
reactor, as prime example of passive (no moving parts) heat 
source, is examined for its attributes for power generation; 
future possibility of direct conversion of fission energy 
through thermoelectric and thermionic generation can be 
achieved for systems operating at high temperature, and de- 
pends on ability to develop high temperature structural and 
thermoelectric materials; nuclear reactor offers ideal source 


ie magnetohydrodynamic and other direct conversion meth- 
ods. 


Thermoelectric, Photoelectric, and Photochemical Systems. 
Solar Energy v 3 n 3 Oct 1959 p 35-8. Three papers delivered 
at 1959 Conference of Advisory Council, Association for Ap- 
plied Solar Energy; Photovoltaic Solar Energy Converter, 
M.B.PRINCE, 35; Solar Power Converters, I.WOLFF, 36-7; 
Summary of Developments, G.L.PEARSON 38. 


Unconventional Electrical Power Sources, A.L.BETTS, P.A. 
McCOLLUM. US Dept Commerce—Office of Tech Services PB 
131411, PB 131218 Sept 1954 Sept 1955 148 p. Data and theory 
on Workman-Reynolds effect, emission, pyro-electricity, ther- 
mopiles, thermomagnetic generators, ion exchange membrane, 
fuel cells, electrokinetic transducer, electrostatic devices, oscil- 
lating electromagnetic induction, piezoelectricity, magneto- 
striction, and photovoltaic generators. 


Paper—Electrie Conductivity ; Petroleum Products—Static 
Electricity ; Plastics—Static Electricity. 

Hazards of Statice Electricity, J.C.HOWARD. Petroleum 
Refiner v 38 n 11 Nov 1959 p 367-70, 375. Principles of static 
electricity, nature of charge, charged bodies, producing, and 
storing static charge; static problems _and methods of pro- 
tection including static from tire friction, from belts, gene- 
rated by steam jets, and manufacturing and handling petro- 
leum products; effect of grounding. 

K yvoprosu o neitralizatsii zaryadov staticheskogo _elektri- 
Shedita: tadicaltive deal izlucheniyami, N.G.DROZDOV, V.N. 
EGOROV. Elektrichestvo vy 80 n 12 Dee 1959 p 68-7. Neu- 
tralization of static electric charge by radioactive radiation ; 
choice of suitable radioactive sources for neutralizing charge 
occurring in industrial processes, by ionizing surrounding air; 
data for calculation of activity and ionizing efficiency of 
available a and $8 sources; safety measures to be observed 
in industrial plants where radioactive materials, such as 
strontium 90 are used in production. 


Urovni energii v iskazhennom kulonovom pole, Ya.B.ZEL’- 
DOVICH. Fizika Tverdogo Tela v 1 n 11 Nov 1959 p 1637-41; 
see also English translation in Soviet Physics, Solid State v 
1 n 11 May 1960 p 1497-1501. Energy levels in distorted Cou- 
lomb field; at given Coulomb potential, spectrum, as rule, 
differs little from normal Bohr spectrum of hydrogen atom, 
marked distortion in spectrum occurring only when perturbed 
potential has resonance in scattering of low-energy particles ; 
variation in energy of Coulomb levels is proportional to 
particle density at origin in unperturbed solution. 


ELECTROACOUSTICS. See Electrolytes; Loudspeakers; Mi- 


crophones; Musical Instruments; Phonographs; Sound Record- 
ing and Reproduction; Tape Recorders—Sound; Telephone 
Apparatus; Transducers; Ultrasonics. 


ELECTROCHEMISTRY 


See also Electric Batteries; Electrodes; Electrolytes; Elec- 
trolytic Cells; Electroplating; Fuel Cells; Furnaces, Electric ; 
Ion Exchangers; Metals Corrosion—Electrochemistry; Ore 
Reduction—Electrolytic; Solions; Water Treatment—Coagula- 
tion. 

Arsine Evolution and Water Reduction at Arsenic Cathode, 
H.W.SALZBERG, B.GOLDSCHMIDT. Electrochem Soc—J v 
107 n 4 Apr 1960 p 348-538. Work has implications for gen- 
eral problem of hydrogen overvoltage; water molecules are 
reduced at cathodes in acid solution at current densities well 
below those required for cathode disintegration; effects of 
current density, temperature, acidity, and salt concentration 
on evolution of arsine were studied at arsenic and lead- 
arsenic cathodes. 

Bridging Gap Between Electricity and Chemistry, F.E. 
MOORE. Automatic Control v 13 n 2 Aug 1960 p 28-7. 
Fundamentals of electrochemical analysis, including con- 
ductivity, pH, ORP, capacitance and amperometry; selection 
of appropriate electrochemical analyzer for specific applica- 
tion requirements; operating principles and other information 
which user must know to make analyzers work effectively. 


Influence of Nitrogen-Containing Bases on Rate of Elec- 
trode Processes at Dropping Mercury Electrode, V.VOLKOVA. 
Nature (Lond) v 185 n 4715 Mar 12 1960 p 743-5. In ease of 
polarographic waves, effect on reduction of substances capable 
of dissociation was to influence height of first wave and to 
shift second wave to more positive potentials. 

Overvoltage and Diffusion Through Iron and Palladium, 
J.N.ANDREWS, A.R.UBBELOHDE. Roy Soc—Proe v 253 n 
1272 Nov 17 1959 p 6-15. Observations are recorded on X-ray 
spectra diffracted from cathodes of iron and palladium during 
discharge and diffusion of hydrogen; it was found that dif- 
fraction lines are broadened during electrolysis for both iron 
and palladium; appreciable crystal lattice expansion was 
observed only for palladium; these phenomena and extensive 
blistering of iron single crystals observed during cathodic 
treatment are discussed. 

Stability of Silver and Pyrex in Perchlorie Acid-Silver Per- 
chlorate Solutions and in Conductivity Water, D.N.CRAIG, 
C.A.LAW, W.J.HAMER. US Bur Standards—J Research— 
Physics & Chem v 64A n 1 Jan-Feb 1960 p 129-83. Stability 
at room temperature determined as part of program for de- 
termination of faraday by anodic dissolution of metallic silver 
in aqueous solution of perchloric acid. 

Theorie und Experiment in der elektrochemischen Verfah- 
renstechnik, C.WAGNER. Chemie-Ingenieur-Technik v 32 n 
1 Jan 1960 p 1-8. Theory and experiment in eletcrochemical 
process technology; mass transfer and current density dis- 
tribution on electrodes are influenced by bath composition, 
tank and electrode geometry, convection, ete; problem and 
theoretical and experimental possibilities for solution. 59 refs. 

Use of Dimensionless Groups in Electrochemistry, N.IBL. 
Electrochimica Acta v 1n 2-3 July 1959 p 117-29. Applica- 
tions of dimensional analysis and dimensionless groups in 
electrochemical mass transfer problems; suggestions for 
definition of some quantities pertaining to electrochemical 
mass transfer are made in connection with work of CITCE 
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eth ar ee a for electrochemical nomenclature and definitions. 
refs. 


ELECTROCUTION. See Electric Accidents. 


ELECTRODEPOSITION. See Electroforming ; Electroplating. 
ELECTRODES 


See also Coal Tar; Dust Collectors—Electric; Electric Bat- 
teries; Electric Contacts; Electric Discharge; Electric Meas- 
uring Instruments; Electrochemistry; Electrolytic Cells ; 
Electron Tubes—Cathodes; Electro-Osmosis ; Electroplating ; 
Fuel Cells; Metals Corrosion—Cathodie Protection; Metals 
Cutting—HBlectric; Welding, Electric—Electrodes. 


Basic Hydrogen-Producing Processes in Electrolytic Cells—3, 
S.SCHULDINER. Report of NRL Progress Aug 1960 p 8-15. 
Influence of electronic configuration of palladium alloys on 
their catalytic activity; results demonstrate influence for 
a and 8 Pd-H alloys, Ni, Ni-Pd, and Ni-Pd-H alloys for elec- 
trolytic hydrogen evolution reaction; effects of electronic con- 
figuration of bulk electrode material on heat of chemisorption 
of hydrogen atoms on electrode surface, and of changing heat 
of chemisorption of hydrogen atoms, are shown. 


Forces on lIon-Bombarded Electrodes in Low-Pressure 
Plasma, G.K.WEHNER. J Applied Physics v 31 n 8 Aug 
1960 p 1892-7. Forces arising on ion-bombarded electrodes 
were measured with torsion balances immersed in l]-p Hg 
plasma; results indicate that Hg+ ions are completely accom- 
modated (a = 1) on clean metal surfaces and forces originate 
essentially from ejection of sputtered atoms; information ob- 
tained on average ejection velocities; behavior of oxide coy- 
ered surfaces also investigated. 


Interpretation of Measurements of Potential Decay on 
Open Circuit, P.C.MILNER. Electrochem Soe—J vy 107 n 4 
Apr 1960 p 343-8. Observations of change in electrode poten- 
tial as function of time on open circuit have proved useful 
method for study of electrode kinetics and double layer 
capacitances; theory of open circuit decay takes into account 
interpretation of observations complicated by capacitive effects 
resulting from competing faradaic processes; analysis of 
decay measurements is considered and new method is pre- 
sented; measurements applicable to large electrode. 24 refs. 


Laboratory Evaluation of Pitch Binders Using Compressive 
Strength of Test Electrodes, H.L.JONES, Jr., A.W.SIMON, 
M.H.WILT. J Chem Eng Data v 5 n 1 Jan 1960 p 84-7. 
Major use for coal-tar pitch is as electrode binder for Soder- 
berg electrodes in aluminum industry; improvement on con- 
ventional method was developed so that readily available 
laboratory-size equipment could be used to prepare batch of 
four test electrodes, 1.25 in. diam and 4 in. long. 


Regarding Problem of Volume of Molten Metal During Elec- 
trical Erosion, A.S.ZINGERMAN. Soviet Physics, Solid State 
vin 2 Feb 1959 p 255-60. English translation of article in- 
dexed in Engineering Index 1959 p 422 from Fizika Tverdogo 
Tela Feb 1959. 


Stationaere und instationaere Ueberspannungen an_ der 
einfachen Elektrode, W.SCHLEGELMILCH. Ilmenau.Hoch- 
schule fuer Elektrotechnik—Wissenschaftliche Zeit v 4 n 
2-3 1958 p 105-20, 217-41. Steady and nonsteady overvoltages 
on single electrodes; analysis of electrode potential on elec- 
trochemical phase limit and its variation with flow of cur- 
rent; gradual rise and decay of electrochemical polarization ; 
and respective formulas for pure activation-polarization, pure 
diffusion-polarization, and for overlapping of these processes, 
under various conditions. 48 refs. 


Surface Coverage During Hydrogen and Oxygen Evolution, 
P.RUETSCHI, J.B.OCKERMAN, R.AMLIE. Electrochem Soc 
—J v 107 n 4 Apr 1960 p 325-32. Investigation to shed more 
light on actual configuration in electrode interface during 
hydrogen and oxygen evolution, to study number and state 
of adsorbed (activated) species, and to determine relation 
between surface coverage and overvoltage; results indicate 
steady-state overvoltage varied linearly with total amount of 
hydrogen or oxygen evolved after interruption of current. 
21 refs. 


Carbon. Etude de la polarisation des électrodes en carbone 
pendant Jlélectrolyse des sels fondus, M.REY, G.DANNER, 
M.BAILLEUL. Metallurgia Italiana v 52 n 8 Aug 1960 PD 
536-7 (discussion) 538. Polarization of carbon electrodes in 
electrolysis of fused salts; method of measurement described 
using reference electrode Ag/Agt operating up to 950 Cc and 
double recording instrument by which it is possible to plot in 
cartesian coordinates intensity variations as function of 
tension; numerous anodic and cathodic polarization curves 
of carbon in various molten electrolytes presented. (In 
French). 


Coated. See Welding, Electric—Electrodes. 
Graphite. See Graphite. 


Manganese Dioxide. Change in Open-Circuit Potential of Man- 
ganese Dioxide Electrode on Discharge and Discharge Mecha- 
nism, W.C.VOSBURGH, J.H.DeLAP. Electrochem Soc—J Vv 
107 n 4 Apr 1960 p 255-8. Discharge of electrodeposited 
MnO, electrodes for successive short periods at pH 8, with 
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time for reattainment of equilibrium, shows that potential 
of partially discharged MnOz2 is linear function of amount of 
lower oxide formed over part of discharge; with this relation- 
ship, previous data on overpotential of MnOs2 in acid electro- 
lytes are interpreted more simply than with discharge mecha- 
See: eee proposed, (See Engineering Index 1958 p 

Platinum. Study of Impedance of Platinum Electrode in Redox 
System, J.LLOPIS, J.FERNANDEZ-BIARGE, M.PEREZ- 
FERNANDEZ. Electrochimica Acta v 1 n 2-3 July 1959 p 
130-45. Study of intervention of adsorption process in expres- 
sion of faradaic impedance of electrode, when acting in 
presence of redox system; study is important in determining 
behavior of solid electrodes. 


Zar Kenntnis des Verhaltens der Oberflaeche von Platin- 
elektroden, H.GRUBITSCH, K.HECKEL. Werkstoffe u Korro- 
sion v 11 n 5 May 1960 p 271-3. Surface behavior of platinum 
electrodes ; study by electron microscope indicates that physi- 
cal condition of surface of aerated platinum cathode under- 
goes change by exposure to oxygen depolarization current; 
gradual lowering of rest potential in aerated cell whose 
catholyte has constant oxygen concentration is, therefore, at 
ee partly ascribed to spontaneous change of electrode sur- 
ace. 


Powder Metal. See Electrodes—Tantalum, 


Tantalum. Study of Factors Affecting Electrical Characteris- 
tics of Sintered Tantalum Anodes, G.L.MARTIN, C.J.B. 
FINCHAM, E.E.CHADSEY, Jr. Electrochem Soc—J v 107 
n 4 Apr 1960 p 332-7. Measurements of electrical characteris- 
tics of anodically oxidized sintered tantalum pellets, made 
from three tantalum powders of different purities, particle 
shapes, and particle size distributions; effects of varying 
pressed density of pellets and time and temperature of sinter- 
ing were studied and results were correlated in form of 
empirical relationships. 

ELECTROFAX. See Photographic Reproduction—Electrostatic. 

ELECTROFORMING 


See also Foundry Practice—Patternmaking; Rockets and 
Missiles—Manufacture. 


Einige galvanotechnische Probleme der galvanoplastischen 
Formenherstellung, P.SPIRO. Metalloberflaeche v 14 n 4 Apr 
1960 p 118-23. Some problems in electroforming of molds (for 
die-casting metals and plastics) Inherent in electrolytic proc- 
ess; review of weaknesses of nickel and nickel cobalt deposits, 
such as high internal stresses, embrittlement by internal 
stress-reducing additives, lack of heat resistance, unevenness 
caused by poor throwing power of bath and difficulty in filling 
angles; remedial steps; backing of nickel by copper deposits 
from cyanide bath with polarization reversal. 


ELECTROLESS PLATING. See Nickel Plating. 


ELECTROLUMINESCENCE. See Crystals—Electric Proper- 
ties; Electric Lighting—Electroluminescent; Light—Ampli- 
fiers; Luminescence and Luminescent Materials. 

ELECTROLYSIS. See Chemical Processes—Control; Chlorine 
—Recovery; Chromium Metallurgy; Crystals—Growing; Elec- 
trochemistry ; Electrodes; Electrolytes; Electroplating; Poly- 
merization; also cross references under Electrolytic Processes. 


ELECTROLYTES 


See also Chemical Processes—Diffusion ; Electric Batteries ; 
Electrochemistry ; Electrodes; Electrolytic Cells; Electroplat- 
ing; Electroplating—Solutions. 

Aktivierungsenergie bei Stroemung konzentrierter Polyelek- 
trolytloesungen etc, D.BOURGOIN. Materialpruefung Mate- 
rials Testing Materiaux v 1 n 11/12 Dec 20 1959 p 391-4. Acti- 
vation energy and flow of concentrated polyelectrolyte solu- 
tions; conclusions concerning flow mechanism; investigations 
of viscosity changes in aqueous solutions of 20% potassium 
chloride and 0-10% potassium laurate are used to determine 
changes in heat of activation accompanying structural modi- 
fications; relation between structure and rheo-optical and 
mechanical properties. 


Concentration Gradient and Diffusion Potential in Colloidal 
Electrolyte Solutions, C.BOTRE, V.L.CRESCENZI, A.M. 
LIQUORI, A.MELE. Faraday Soc—Trans v 55 pt 11 Nov 
1959 p 1975-81. Measurements of diffusion potential along 
linear concentration gradients may be considered useful new 
method to study some electrochemical properties of solutions 
of polyelectrolytes and colloidal electrolytes ; ionic transference 
numbers have been obtained both for anionic polyelectrolytes 
and anionic synthetic detergents; in latter case method has 
also given possibility to determine critical micelle concentra- 
tion, 

Electric Conductance of Simple Molten Electrolytes, J.O. 
BOCKRIS, E.H.CROOK, H.BLOOM, N.E.RICHARDS. Roy 
Soc—Proe (Ser A) v 255 n 1283 May 10 1960 p 558-78. 
Measurements of electric conductance as function of tempera- 
ture have been made for 21 electrolytes (hallides of Groups 
JA and IIB) from melting point to maximum temperature of 
1100 C, and with accuracy of 0.2 to 0.3%; results are tabu- 
lated; various models are discussed. 26 refs. 
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K voprosu o pogloshchenii ul’trazvuka v elektrolitakh, M.I. 
SHLIOMIS. Akusticheskii Zhurnal v 6 n 1 1960 p 116-19. 
Ultrasonic absorption in electrolytes; two mechanisms of ab- 
sorption, of which one is connected with electroacoustical 
effect; other is caused by relative movement of ions occurring 
during sound in solvent; formula for absorption coefficient 
and numerical estimate of effects discussed. 

Paramagnitnyi rezonans i paramagnitnaya relaksatsiya v 
rastvorakh solei gruppy zheleza, V.I.AVVAKUMOV, N.S. 
GARIF’YANOV, B.M.KOZYREV, P.G.TISHKOV. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 37 n 12 Dee 1959 
p 1564-9. Paramagnetic resonance and paramagnetic relaxa- 
tion in electrolyte solutions; results of experiments on liquid 
solutions of salts of iron group are compared with existing 
theories. 

Ultrasonic Studies in Electrolytes—Effect of Conduction on 
Compressibility, BH.KRISHNAMURTY. J Sci & Indus Re- 
search v 18B n 9 Sept 1959 p 362-4. To verify theoretically 
deduced conclusion, in terms of Debye-Hueckel theory, effect 
of conduction of electrolytes on their adiabatic compressibility 
was determined; it was found that in all cases, adiabatic com- 
pressibility decreases at all concentrations when electrolyte 
conducts, and that increase is proportional to square root of 
molar concentration; ratio of decrease of compressibility to 
square of molar concentration is constant for each salt. 


ELECTROLYTIC CELLS 


See also Aluminum Metallurgy; 
Uranium Metallurgy—Electrolytic. 

Ekraniruyushchee deistvie ferromagnitnykh plastin na mag- 
nitnoe pole postoyannogo toka, E.A.MEEROVICH, A.M.ARA- 
KELYAN. Elektrichestvo v 79 n 9 Sept 1959 p 51-7. Screen- 
ing effect of ferromagnetic plates on d-c magnetic field; possi- 
bility of introducing ferromagnetic mass to redistribute mag- 
netic field, e.g. in large electrolytic system where it essentially 
affects surface of molten metal; methods for calculation of 
screening effect of plates of simple shapes, and. in case of 
plane parallel field. 

La dépolarisation par les différentes variétés de bioxyde de 
manganese, J.P.BRENET. Electrochimica Acta v 1 n 2-3 July 
1959 p 231-41. Depolarization by different varieties of manga- 
nese dioxide; theory of depolarization of Leclanche type cells, 
taking into account experimental results of physical and elec- 
trochemical character; redox reactions at cathode, and concept 
of polarization based on thermodynamic considerations are 
discussed. 

Simple Technique to Control Stray Field of Electrolytic 
Cells, H.P.SCHWAN, J.MACZUK. Rev Sci Instruments v 31 n 
1 Jan 1960 p 59-62. Technique, particularly useful in biologi- 
eal impedance work and in determinations of dielectric con- 
stant of solutions of high conductivity, is based on plot of 
apparent dielectric constant as function of electrode distance ; 
in logarithmic presentation, apparent dielectric constant ap- 
pears as sum of true dielectric constant and two linear func- 
tions, representative of electrode polarization and stray field 
component. 

ELECTROLYTIC PROCESSES. See Electric Rectifiers; Elec- 
trodes; Electrolytic Cells; Electroplating; Grinding—Electro- 
lytic; Ion Exchangers; Marking Machines; Metals Cleaning— 
Electrolytic ; Metals Cutting—Electric; Metals Refining; Pol- 


Electrodes; Fuel Cells; 


ishing—-Electrolytic; Tin Plate and Plating; Water Treatment 
—Coagulation. 

ELECTROLYTIC TANKS. See Analogies; Flow of Fluids— 
Analogies. 


ELECTROMAGNETIC FIELDS. 
ELECTROMAGNETIC WAVES 


See also Electric Discharge; Electric Fields; Electrical 
Engineering; Electron Optics; Electrons; Radar; Radiation; 
Radio Waves; Sound; Ultrasonics; Vibrations; Waveguides ; 
Waves; X-Rays. 

Electromagnetic Properties of Wedge and Cone Surfaces 
with Linearly Varying Surface Impedance, L.B.FELSEN. IRE 
—Trans on Antennas & Propagation v AP-7 Dee 1959 p 
$231-43. Electromagnetic behavior of wedge and cone surfaces 
with linearly varying surface impedance is analyzed; special 
attention is given to reactive surfaces which can support new 
type of surface wave; this wave is of interest for analysis of 
surface wave antennas with linear reactance taper. 


See Magnetic Fields. 


Guided Waves on Sinusoidally-Modulated Reactance Sur- 
faces, A.A.OLINER, A.HESSEL. IRE—Trans on Antennas & 
Propagation v AP-7 Dec 1959 p S201-8. Rigorous solution is 
derived for propagation characteristics and field distributions 
of waves guided by plane surface which possesses surface re- 
actance modulated sinusoidally in propagation direction; ap- 
plication of results to high-gain modulated surface-wave 
antennas. 


Guiding of Electromagnetic Waves by Uniformly Rough 
Surfaces, J.R.WAIT. IRE—Trans on Antennas & Propagation 
v AP-7 Dee 1959 p S154-68. Simple derivation is given for 
reflection of electromagnetic waves from perfectly-conducting 
plane surface which has uniform distribution of hemispherical 
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bosses whose electrical constants are arbitrary; excitation of 
surface waves on rough surface is discussed; influence of 
curvature on propagation of waves along spherical surface 
that has distribution of hemispherical bosses is considered. 


Ob effekte Cherenkova pri dvizhenii zaryada nad granitsei 
razdela dvukh sred, A.G.SITENKO, V.S.TKALICH. Zhurnal 
Tekhnicheskoi Fiziki v 29 n 9 Sept 1959 p 1074-85. Cerenkov 
effect during charge migration above interface; determination 
of radiation due to migration of charged particle, and of 
charged modulated beam near dielectric; relevance of problem 
to generation of microwaves by means of Cerenkov effect. 


Radiation and Guided Waves, A.E.KARBOWIAK. IRE— 
Trans on Antennas & Propagation v AP-7 Dee 1959 p S191- 
200. Field radiated by dipole in arbitrary medium separated 
from others by parallel plane interfaces is described; it is 
shown that model type propagation can take place between 
parallel interfaces in addition to radiation field; distinction is 
drawn between proper modes, quasimodes, surface waves, leaky 
waves and radiation field; all these waves are needed in com- 
plete description of field, and their relative intensities are 
evaluated. 


Reciprocity Theorems for Electromagnetic Fields Whose 
Time Dependence is Arbitrary, W.J.WELCH. IRE—Trans on 
Antennas & Propagation v AP-8 n 1 Jan 1960 p 68-73. Two 
reciprocity theorems valid for fields whose sources may have 
arbitrary time dependence; first theorem involves electro- 
magnetic potentials, second is in terms of electric and magnetic 
fields directly; in both cases, it is mecessary to make use of 
advanced as well as retarded solutions to Maxwell’s equations ; 
some properties of theorems. 


Some Properties of Three Coupled Waves, L.SOLYMAR. IRE 
—Trans on Microwave Theory & Techniques v MTT-8 n 3 May 
1960 p 284-91. Problem of three waves, 1, 2, and 3, in which 
waves 2 and 8 are coupled to wave 1 but not to each other; 
general solution for amplitudes of waves is given in closed 
form; it is shown that for certain values of parameters 
growing waves can exist; numerical solutions for location of 
boundaries of growing wave regions are plotted; examples on 
traveling wave tubes, waveguide couplers, annd backward 
wave oscillators illustrate applicability of theory. 


Ultra-Low-Frequency Atmospherics, H.KOENIG. IRE Int 
Convention Ree v 8 pt 1 (Antennas & Propagation) 1960 p 
128-33. Earth and ionosphere together form spherical type 
resonant cavity; natural frequency of this resonator calculated 
to be approximately 10 eps; experiments indicate that atmos- 
pheriec signals lying within this range do exist. 

Waves on Interfaces, G.GOUBAU. IRE—Trans on Antennas 
& Propagation vy AP-7 Dee 1959 p S140-6. When dissipation 
losses are involved, surface waves no longer represent asymp- 
totic field near interfaces at large distances from source; to 
separate them from total field it is necessary to have criterion 
for radiating waves that are free of any surface wave com- 
ponents; such criterion exists in concept that ideal antenna 
which excites only surface wave should not receive radiating 
wave. 


Absorption. Absorption of Microwaves in Certain Vapours— 
Ethyl Formate, Diethyl Amine & Methyl Acetate, G.K.MURTY. 
J Sei & Indus Research v 18B n 11 Nov 1959 p 455-7. Absorp- 
tion coefficient (a) and its variation with pressure (p) were 
determined for specified molecules; electric susceptiblities at 
different pressures were also determined; a-p curves for ethyl 
formate and methyl acetate were found to be nearly linear 
except at end where they tend to reach saturation value; curve 
for diethyl amine is similar to ammonia indicating that reso- 
nant frequency of this molecule is far removed from operating 
frequency. 


Mehrschichten-Absorber fuer elektromagnetische Wellen, 
H.J.SCHMITT. Zeit fuer Angewandte Physik v 11 n 9 Sept 
1959 p 335-9. Multi-layer absorber for electromagnetic waves; 
analysis of broadbend device consisting of alternate lossless 
dielectric layers and their resistance foils. 


Diffraction. See also Electromagnetic Waves—Propagation. 


Aperture Fields in Diffraction by Slit, H.P.HSU. J Applied 
Physics v 31 n 10 Oct 1960 p 1742-6. Numerical calculations 
based on exact solution in form of infinite series of Mathieu 
functions ; experimental measurements, by means of parallel- 
plate device, of field distribution over aperture in slits of 
3.5, 3, 2.21,-1.27 lambda width (laambda-wavelength) are 
discussed, and show satisfactory agreement with exact solu- 
tion for slits of width 1.27 and 2.21 lambda. 


Asymptotic Solution of Problem of Diffraction of Plane 
Electromagnetic Waves on Ideally Conducting Spheres, A.A. 
FEDOROV. Radio Eng & Electronics v 3 n 12 Dee 1958 p 
56-72. English translation of article indexed in Engineering 


gs 1959 p 424 from Radiotekhnika i Elektronika Dec 
Beugung elektromagnetischer Wellen in Braunbekscher 


Naeherung, W.E.FRAHN. Zeit fuer Physik v 156 n 1 1959 p 
78-98, n 2 p 99-116. Diffraction of electromagnetic waves in 
Braunbek approximation ; diffraction of linearly polarized plane 
wave normally incident on circular aperture in perfectly con- 
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ducting plane screen and on perfectly conducting plane circular 
disk ; calculation of fay and near field of circular aperture, 
circular disk, and transmission coefficient. 21 refs. 


Decay Exponents and Diffraction Coefficients for Surface 
Waves on Surfaces of Nonconstant Curvature, J.B.KELLER, 
B.R.LEVY. IRE—Trans on Antennas & Propagation v AP-7 
Dec 1959 p $52-61. Decay exponents and diffraction coefficients 
for cylindrical surface of nonconstant curvature are computed 
by two methods which yield same results; results consist of 
leading terms which depend upon curvature of surface and 
corrections which depend upon derivative of curvature; with 
these corrections, geometric theory of diffraction can be used 
at longer wavelengths than before. 


Diffraction and Refraction of Plane Pulses, V.M.PAPADO- 
POULAS. IRE—Trans on Antennas & Propagation v AP-7 
Dec 1959 p S78-87. Method for solving problems of plane pulse 
diffraction by perfectly conducting wedge is described; method 
is extended te give results when conductive half-plane lies 
on surface between two distinct isotropic media of different 
dielectric properties. 


Diffraction by Half-Plane with Special Impedance Variation, 
J.SHMOYS. IRE—Trans on Antennas & Propagation y AP-7 
Dec 1959 p S88-90. Diffraction of plane electromagnetic wave 
incident on variable impedance half-plane, at right angles to 
edge is analyzed; method closely related to separation of var- 
iables in parabolic coordinates is used. 


Diffraction by Imperfectly Conducting Half-Plane at Oblique 
Incidence, T.B.A.SENIOR. Applied Sci Research Sec B v 8n 1 
1959 p 35-61. Usual approximate boundary conditions applied 
and lead to coupled Wiener-Hopf integral equations from which 
currents excited on surface of sheet are determined; resulting 
expressions for field components found to be entirely different 
from those obtained by applying technique used for derivation 
of three-dimensional solutions in case of perfectly conducting 
structures. 


Diffraction of E-Polarized Plane Wave by Imperfectly Con- 
ducting Wedge, W.E.WILLIAMS. Roy Soec—Proc v 252 n 
1270 Sept 29 1959 p 376-98. Exact solution is obtained; 
original boundary value problem is reduced to solution of 
ordinary difference equation; equation is solved in terms of 
double gamma function defined by Barnes; if wedge angle is 
equal to pxpi/2q where p and q are relatively prime integers, 
with p odd, difference equation is soluble in simple closed 
form; results show good agreement with experiment in shadow 
region for normal incidence on 16° wedge. 27 refs. 


Diffraction of Electromagnetic Plane Wave by Metallic 
Sheet, W.E.WILLIAMS. Roy Soc—Proe Ser A v 257 n 1290 
Sept 20 1960 p 413-19. Generalized technique is developed for 
solution of problem of incidence at oblique angle; it is shown 
that solution may be deduced directly from known scalar 
solutions for half plane; case when incident wave is E-polar- 
ized is considered in detail; method is applicable to case of 
H-polarized wave and also to case when diffracting structure 
consists of finite number of parallel sheets of conducting 
material. 


Diffraction of Plane Electromagnetic Wave by Cylinders 
with Anisotropic Conductivity, R.E.KKELLY, A.RUSSEK. 
Nuovo Cimento v 16 n 4 May 16 1960 p 593-610. Diffraction 
of wave at arbitrary angle on isotropic and hollow aniso- 
tropically conducting cylinders of infinite length is investi- 
gated; diffracted fields are determined by meeting appropriate 
boundary conditions on cylindrical surfaces; expressions are 
given for induced surface currents and cross-section; discus- 
sion of physical mechanism whereby anisotropic conductivity 
effects differ from those of isotropic conductivity. 


Diffraction of Scalar Waves by Cireular Aperture, J. 
BAZER, A.BROWN. IRE—Trans on Antennas & Propagation 
v AP-7 Dee 1959 p S12-20. Problems of diffraction of scalar 
waves by circular aperture in perfectly soft, and in perfectly 
rigid, infinite, planar screen are treated; new integral 
representations of solution are presented which automatically 
satisfy time-reduced wave equation, radiation condition, and 
boundary conditions. 


Half-Plane Diffraction Problem for Harmonic Time De- 
pendence, A.P.BURGER. Roy Soc—Proe Ser A v 252 n 1270 
Sept 29 1959 p 411-17. Green’s functions are obtained for 
boundary value problems of mixed type describing general two 
dimensional diffraction problems at screen in form of half 
plane (Sommerfield’s problem), applicable to acoustically rigid 
or soft screens, and to full electromagnetic field at perfectly 
conducting screen. 


High-Frequency Diffraction of Plane Waves by Infinite Slit 
for Grazing Incidence, S.R.SESHADRI, T.T.WU. IRE—Trans 
on Antennas & Propagation vy AP-8 n 1 Jan 1960 p 37-42. 
Scattering of plane electromagnetic waves of wave number k 
by infinite slit of width 2a formed by two perfectly conduct- 
ing coplanar screens of zero thickness. 


New Method for Determination of Far Fields with Applica- 
tions to Problem of Radiation of Line Source at Tip of 
Absorbing Wedge, S.N.KARP, F.C.KARAL, Jr. IRE—Trans on 
Antennas & Propagation vy AP-7 Dec 1959 p S91-102. Method 
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for determination of diffracted far field for wedges with 
impedance boundary conditions is presented; excitation may 
be either incident plane wave or line source located at tip of 
wedge; latter case is emphasized; several examples illustrate 
method. 


On Diffraction of Electromagnetic Pulses by Curved Con- 
ducting Surfaces, J.R.WAIT, A.M.CONDA. Can J Physics v 
37 n 12 Dec 1959 p 1384-96. Starting with known steady 
state solutions for diffraction by perfectly conducting convex 
surface, corresponding transient responses are derived using 
Fourier-Laplace inversion; results are given for incident wave 
which varies with time as step function. 


Solution of Diffraction Problem, H.M.NUSSENZVEIG. Roy 
Soe Lond—Philosophical Trans Ser A v 252 n 1003 Oct 15 
1959 p 1-51. Radiation from semi-infinite parallel-plate wave- 
guide terminated by infinite plane flange (‘double wedge’) 
investigated in k-representation; ‘wide double wedge’, width 
of waveguide much greater than wavelength; may be considered 
as perturbation of problem of diffraction by single rectangular 
wedge, rigorous solution of which is known; problem of dif- 
fraction by ‘narrow double wedge’, width much smaller than 
wavelength is investigated; strong reflection and quasi-static 
effects are main features. 


Zur Beugung an Oeffnungen in nichtebenen Schirmen, W. 
BRAUNBEK. Zeit fuer Physik v 156 n 1 1959 p 66-77. Dif- 
fraction by aperture in nonplanar screen; analysis of special 
case of circular aperture in funnel-shaped screen; computa- 
tion of diffraction field on axis behind screen for incident 
scalar plane wave (different boundary conditions) and for 
nesdent electromagnetic plane wave propagating in direction 
of axis. 


Zur Beugung elektromagnetischer Wellen, R.KING. Zeit 
fuer Angewandte Physik v 12 n 2 Feb 1960 p 88-95. Diffrac- 
tion of electromagnetic waves; clear and complete picture of 
seattering and diffraction by right circular conducting cylinder 
is given. 

Guides. See Waveguides. 


Polarization. Coherence Properties of Partially Polarized Elec- 
tromagnetic Radiation, E.WOLF. Nuovo Cimento v 13 n 6 
Sept 16 1959 p 1165-81. Basie properties of quasi monochro- 
matic partially polarized electromagnetic wave are discussed 
from standpoint of coherency theory pointing out invariant 
characteristics of such wave; it is shown that maximum value 
of degree of coherence is equal to degree of polarization of 
wave. 


New Analysis of Polarization of Radiation and Faraday 
Effect in Terms of Complex Vectors, K.C.WESTFOLD. Optical 
Soe America—J v 49 n 7 July 1959 p 717-23. Polarization 
ellipse properties are deduced in terms of ratio of Cartesian 
components of complex electric vector of radiation beam by 
using Argand representation of real two dimensional vector 
as complex number; methods are applied to radio case of 
Faraday effect in uniform magneto-ionic medium; measurable 
quantities characterizing partially polarized radiation beam 
are obtained from diagonalization of complex polarization 
tensor that specifies beam. 


Propagation. See also Radio Waves—Propagation; Sound— 


Propagation; Waveguides. 


Diffraction by Surfaces of Variable Curvature, W.FRANZ, 
K.KLANTE. IRE—Trans on Antennas & Propagation v AP-7 
Dec 1959 p S68-70. To investigate influence of variable curva- 
ture on damping of diffracted waves (creeping waves), inte- 
gral equation method is applied to arbitrary convex cylinder ; 
correction factors are introduced. 


Modified WKB Methods for Propagation and Scattering of 
Electromagnetic Waves, D.S.SAXON. IRE—Trans on Anten- 
nas & Propagation v AP-7 Dec 1959 p S320-8. New formulation 
of scattering and propagation problems has been developed us- 
ing Green’s functions with essentially correct local behavior ; 
this formulation, which is exact, yields familiar WKB result 
as its zeroth approximation; higher order corrections depend 
on spatial variation of local index of refraction ; convergence 
is rapid if these variations are gradual; illustrative examples 
are given. 


On Propagation of Electromagnetic Waves Through Aniso- 
tropic Layers, G.TYRAS, G.HELD. IRE—Trans on Antennas 
& Propagation v AP-7 Dec 1959 p S296-300. Problem of strati- 
fied lossy plasma subjected to steady magnetic field is con- 
sidered; plasma consists of (m) homogeneous layers with 
arbitrary thicknesses; arbitrarily polarized plane wave origi- 
nating in free space is incident normally on plasma; expres- 
sions are derived relating components of reflected wave and 
transmitted wave to incident wave. 


Propagation Measurements in Shock-Ionized Media, D.E. 
SUKHIA, G.H.HAMPTON. IRE Int Convention Rec v 8 pt 1 
(Antennas & Propagation) 1960 p 115-27. Effect of shock in- 
duced ionization on electromagnetic waves investigated by 
means of some propagation experiments conducted in hyper- 
sonic wind tunnel; purpose was to verify trends indicated by 
theoretical studies. 
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Propagation of Electromagnetic Pulses in Homogeneous Con- 
ducting Earth, J.R.WAIT. Applied Sci Research (See B) v 
vy 8 n 3 1960 p 218-53. Analysis for electromagnetic response 
of conducting media due to pulse excitation ; treatment based 
on Laplace transform theory; waveform of electric field in 
conducting medium illustrated for case where source is elec- 
trie dipole energized by step-function current; results pres- 
ented for exponential and bell-shaped source functions ; 
special cases, such as horizontal electric dipole at interface, 
illustrated by numerical results. 40 refs. 


Propagation of Electromagnetic Surface Waves Along Wedge 
Surfaces, W.E.WILLIAMS. Quarterly J Mechanics & Applied 
Mathematics v 13 pt 3 Aug 1960 p 278-84. Investigation of 
conditions under which surface waves may be excited by 
plane wave incident in wedge of arbitrary angle with differ- 
ent, but constant, impedances prescribed on its two surfaces ; 
it is shown that if surfaces are such that they support waves, 
then these waves will be generated under most circumstances. 

Scattering. See also Electromagnetic Waves—Propagation. 

Back Scattering Cross Sections of Cylindrical Wires of 
Finite Conductivity, E.S.CASSEDY, J.FAINBERG. IRE— 
Trans on Antennas & Propagation v AP-8 n 1 Jan 1960 p 
1-7. Back seattering cross sections of fine wires, taking effect 
of finite conductivity into account, are determined; varia- 
tional procedure used to find theoretical expressions for cross 
section and it is concluded that zeroth and first order solutions 
of C.T. Tai converge to one another with addition of loss, 
in region of first resonance; theoretical and experimental re- 
sults compared. 


Backseattering from Finite Cone, J.B.KELLER. IRE—Trans 
on Antennas & Propagation v AP-8 n 2 Mar 1960 p 175-82. 
Calculations for acoustic wave incident on hard or soft finite 
cone, and for electromagnetic wave incident on _ perfectly- 
conducting finite cone; analysis based on geometrical theory 
of diffraction; suggestions for shaping object to minimize its 
backscattering. 

Comments on Far Field Scattering from Bodies of Revolu- 
tion, K.M.SIEGEL, R.F.GOODRICH, V.H.WESTON. Applied 
Sci Research Sec B v 8 n 1 1959 p 8-12. Previous paper, in- 
dexed in Engineering Index 1959 p 425, omitted many physical 
explanations and mathematical details; this paper discusses 
Rayleigh and resonance scattering for cone; two minus sign 
errors are corrected in cone’s cross section obtained by local 
wedge field approximation. 

Electromagnetic Scattering by High-Density Meteor Trails, 
H.BRYSK. IRE—Trans on Antennas & Propagation v AP-7 
Dec 1959 p §330-6. Model is developed for scattering by 
supercritical density distribution of electrons, based on idea 
that process can be viewed as superposition of individual 
Compton effects, with wave incident on electron attenuated 
because of refraction (in analogy to skin effect); results of 
this model are compared with those obtained by usual ap- 
proach of replacing electron distribution by metallic scatterer 
whose surface is critical density contour. 


Electromagnetic Waves in Gravitation Fields, J.PLEBAN- 
SKI. Phys Rev v 118 n 5 June 1 1960 p 13896-1408. Scattering 
of plane electromagnetic waves due to gravitational field of 
general isolated physical system; generalized formula for 
Einstein deflection of light rays; formula for rotation of plane 
of polarization in gravitational field; application to rotating 
body and system of point masses. 


New Results in Backscattering from Cones and Spheroids, 
A.OLTE, S.SILVER. IRE—Trans on Antennas & Propagation 
v AP-7 Dee 1959 p S61-7. Experimental results are given for 
backscattering cross sections of cones, prolate spheroids, and 
oblate spheroids; brief resume is given of image-plane tech- 
nique used in measuring cross sections; some interpretation 
of observed phenomena is made in terms of HF approximation 
techniques. 


Power Spectra of Temperature, Humidity and Refractive 
Index from Aircraft and Tethered Balloon Measurements, E.E. 
GOSSARD. IRE—Trans on Antennas & Propagation vy AP-8 
n 2 Mar 1960 p 186-201. Program to establish actual spectral 
laws for index; effect of buoyancy effects on atmospheric 
spectra and on scale size and intensity of atmospheric turbu- 
lence; possible height dependence investigated; relationship of 
spectra of temperature and humidity to index. 


Pulse Return from Sphere, V.H.WESTON. IRE—Trans on 
Antennas & Propagation vy AP-7 Dec 1959 p S43-9. Back 
seattering of short plane-wave harmonic pulses incident in 
perfectly conducting sphere is investigated for both near and 
far fields; for fixed frequency, size of sphere will affect magni- 
tude of return pulse; at resonant frequencies there is signifi- 
cant tail to return pulse; at high frequencies, tail is negligible. 


Reciprocity and Scattering by Certain Rough Surfaces, 
W.S.AMENT. IRE—Trans on Antennas & Propagation v AP-8 
n 2 Mar 1960 p 167-74. Reciprocity theorems for average field 
specularly reflected, and average power randomly scattered, 
to point by statistically described array of objects; conclu- 
sions, relating to power conservation, grazing behavior, etc, 
for rough surface scattering, applied heuristically to show that 
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grazing reflection and backscatter from rough ocean should 
be independent of polarization. 


Scattering by Infinite Array of Thin Dielectric Sheets, R.E. 
COLLIN. IRE—Trans on Antennas & Propagation Vv AP-8 
n 1 Jan 1960 p 62-7. By replacing each dielectric sheet in 
infinite array of thin dielectric sheets by infinitely thin 
polarization current sheet, solution for scattering of plane 
waves by such array is obtained; simplified periodic boundary 
value problem is rigorously solved by using bilateral Laplace 
transforms. 


Transport Equation for Spectral Density of Multiple-Scat- 
tered Electromagnetic Field, D.S.BUGNOLO. J Applied Physics 
v 31n7 July 1960 p 1176-87. Transport equation for predict- 
ing spectral density when path length is greater than mean 
free path in scattering region; general theory applied to case 
of multiple scattering by dielectric noise; method of solution 
developed for case of forward scattering; case of monochro- 
matic plane wave incident of half space discussed in detail ; 
results applied to numerical example in troposphere. 26 refs. 


ELECTROMAGNETISM. See Magnetic Fields; Magnetism. 
ELECTROMAGNETS. See Magnets. 


ELECTROMETALLURGY. See Aluminum Metallurgy; Cerium ; 
Chromium Metallurgy ; Cobalt Metallurgy; Copper Metallurgy ; 
Electroplating; Ferroalloys; Furnaces, Electric; Furnaces, 
Melting—HBlectric; Metals Refining; Ore Reduction—Electro- 
lytic; Titanium Metallurgy; Uranium Metallurgy—Hlectro- 
lytic; Zine Metallurgy—Electrolytic; Zirconium Metallurgy. 


ELECTROMETERS 


See also Dielectrics—Measurement; Electrets ; Electric Meas- 
urements; Instruments—Amplifiers; Satellites—Instruments. 


Electrometer Measurements of Very Low Ion Densities in 
Gases, R.L.RAMEY, R.L.OVERSTREET. IRE—Trans on In- 
strumentation v 1-8 n 2 Sept 1959 p 46-51. Use of vacuum 
tube electrometer to measure electric current as low as 6x10-'8 
amp arising from relative motion existing between probe and 
ion bearing gas described; problems of balancing electrometer 
to compensate for background, available measurement time. 
and probe selection. 


Elektrometrische Betriebsmessgeraete, H.BOEHM. Archiv 
fuer Technisches Messen n 283, 285 Aug 1959 p 169-72, Oct 
p 217-20. Industrial electrometric measuring devices; basics 
of electrometer design and review of various types available; 
operational principles of devices with oscillating capacitors 
and those with electrometer tubes. 


Logarithmic Characteristic of Triode Electrometer Circuits, 
S.K.CHAO. Rev Sci Instruments v 30 n 12 Dee 1959 p 1087- 
92. Experimental data on CK 5889 log triode, to show that 
such triodes are more satisfactory logarithmic elements than 
diodes, because they are inherently less sensitive to filament 
temperature variations, and give large amplification, which 
is not available in log diode. 


Multi-Range Electrometer Amplifier Using Variable Feed- 
back, J.H.LECK, W.E.AUSTIN. Electronic Eng v 32 n 384 
Feb 1960 p 106-7. Electrometer amplifier for measurement of 
positive ion currents down to 10-' amp is described; by using 
electrometer pentode ME 1403 in conjunction with high gain 
transistor d-c amplifier having large overall negative feed- 
back, simplicity is combined with high accuracy and adequate 
sensitivity. 

ELECTRON ACCELERATORS. See Accelerators. 
ELECTRON BEAM WELDING. See Welding—Electron Beam. 
ELECTRON DIFFRACTION APPARATUS 


See also Electron Optics. 


Apparatus for Direct Observation of Low-Energy Electron 
Diffraction Patterns, E.J.SCHEIBNER, L.H.GERMER, C.D. 
HARTMAN. Rev Sci Instruments v 31 n 2 Feb 1960 p 112-14. 
Apparatus for observation of diffraction patterns on fluores- 
cent screen; diffracted electrons pass through pair of grids 
and then are accelerated by potential difference of order of 
108 v to excite screen ; equipment is designed for high vacuum, 
and pressures below 2x10-!9 mm Hg have been maintained; 
reproductions of typical diffraction patterns from clean (111) 


face of nickel crystal and from oxygen adsorbed upon this 
face, 24 refs, 


Elektronenbeugungsverfahren zur magnetischen Analyse, S. 
YAMAGUCHI. Zeit fuer Instrumentenkunde v 68 n 1 Jan 
1960 p 13-17. Application of electron diffraction techniques 
to magnetic analysis; how such techniques in conjunction 
with Lorentz effect enable carrying out crystallographic and 
magnetic analysis of materials; results obtained with single 
crystal of iron and with thin films of nickel and iron. 


ELECTRON GUNS. See Electron Tubes—Electron Gun. 
ELECTRON LENSES. See Electron Optics—Lenses. 
ELECTRON MICROSCOPES. See Microscopes—Electron. 
ELECTRON OPTICS 


See also Computers; Densitometers; Electron Diffraction 
Apparatus; Electron Tubes; Ion Sources; Light—Amplifiers ; 
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Magnetic Measuring Instruments; Microscopes—Electron ; 
Spectrographs; Spectrometers ; Television; X-Ray Tubes. 


Contrast, Breadths and Relative Intensities of Electron Dif- 
fraction Rings, J.S.HALLIDAY. Roy Soc—Proc v 254 n 
1276 (Ser A) Jan 19 1960 p 30-47. Theoretical relationship 
is derived between peak contrast of diffraction ring, specimen 
crystallite size and thickness, proportion of amorphous ma- 
terial in specimen, and electron mean free path: results com- 
pared with experiment; it is shown that patterns yield most 
precise information under single scattering conditions; results 
are obtained with polycrystalline specimens. 


Dependence of Reflection on Incidence Angle, R.REDHEF- 
FER. IRE—Trans on Microwave Theory & Techniques v MTT-7 
n 4 Oct 1959 p 423-9. Important problem in electromagnetic 
theory, is design of surfaces with zero transmission and small 
reflection over range of angles; minimization of maximum 
reflection over this range solved for broad class of absorbers, 
specifically, thin, solid absorbers; set of graphs suitable for 
design of these absorbers. 


Die Bildfehler im _ elektronenoptischen Beugungsbild, F. 
LENZ. Optik v 16 n 8 Aug 1959 p 457-60. Aberrations in 
electron optical diffraction pattern; how such aberrations 
produced by axially symmetric lenses can be calculated by 
methods similar to those used for calculation of aberrations 
of ordinary electron optical image. 


Die Richtungsverteilung bei der Mehrfachstreuung mittel- 
schneller Elektronen in duennen Kohlenstoffschichten, R.A. 
HAEFER. Optik v 17 n 4 Apr 1960 p 213-27. Directional 
distribution of fairly fast electrons multiply scattered by thin 
carbon films; transmission factor and directional distribution 
during scattering are calculated for thin films of relative mass- 
thickness p between 0 and 1; expressions obtained are 
better adapted to problems of electron microscopy than are 
formulas of F. Lenz’s theory of multiple scattering in carbon 
films is confirmed. 


Einfluss einer periodischen Objektbeleuchtung auf die elek- 
tronenoptische Abbildung, E.GUETTER, H.MAHL. Optik v 
17 n 5 May 1960 p 233-43. Effect of periodic illumination of 
object on electron optical image; blurring of final image 
has been observed. especially when specimen grids are used; 
it has shown that thermal fluctuations in specimen grid are 
responsible; determination of frequency dependence of ampli- 
tude of fluctuation has been carried out in other cases and 
good agreement has been obtained with values deduced theo- 
retically. 

Energieverteilung von Elektronen, die durch JIonen und 
Elektronen in Durchstrahlung an duennen Folien ausgeloest 
werden, W.DIETRICH, H.SEILER. Zeit fuer Physik v 157 n 
5 1960 p 576-85. Energy distribution of electrons resolved 
by ions and electrons during irradiation of thin foils of Ni-, 
Ag-, Al-, C- and KCl used as electron optical line converters, 
ete; data on dependence of such distribution on material; 
monochromatizing effect of aperture diaphragm in focus of 
immersion objective, dependent on diaphragm diameter. 19 
refs. 

Improvement to Electron-Trajectory Tracer For Use With 
Resistance-Network Analogue, J.VINE, R.T.TAYLOR. Instn 
Elec Engrs—Proc v 107 pt B (Electronic & Communication 
Eng) n 32 Mar 1960 p 181-4. Interpolation system for im- 
proved field determination applicable to axially symmetric 
fields; increase in accuracy of trajectory tracer obtained by 
this system. Paper 3165 M. 


Investigations on Artificial Dielectrics at Microwave Fre- 
quencies, B.VASUDEVA RAO. Indian Inst Science—J Sec 
B v 41 n 4 Oct 1959 p 36-45. Expression for phase change 
on transmission of electromagnetic wave incident on parallel 
plate type artificial dielectric, as function of plate spacing 
was verified; theoretical and experimental results agree for 
ratios of plate spacing to wavelength from 0.5 to 0.85; on 
basis of theory due to G.A.WOONTON, Fresnel type of dif- 
fraction for artificial dielectric with ratio of plate spacing 
to 0.64 wavelength was investigated. 


Measurement of Atomic Differential Scattering Cross-Sec- 
tions, J.S.HALLIDAY. Brit J Applied Physics v 2 n 6 June 
1960 p 259-63. Derivation of scattering cross-section from 
intensity distribution in background of electron diffraction 
patterns is discussed, bearing in mind possible effects of plural 
scattering; it is shown that variation of cross section with 
specimen thickness reported elsewhere had appeared because 
of decrease in unscattered intensity; effect of plural scat- 
tering on intensity distributions from thicker specimens 1s 
not as great as predicted in paper by F.LENZ. 


Modern Electron-Diffraction Photographic Equipment, Z.G. 
PINSKER. Instruments & Experimental Techniques (Transla- 
tion of Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 
p 1-16. Survey of high resolution and other electron-diffrac- 
tion equipment; typical layout of camera and its main param- 
eters; features of Soviet EG (3-13) electron diffraction camera. 
33 refs. 


O teoreticheskikh granitsakh koeffitsienta khromaticheskoi 
aberratsii v ogranichennykh magnitnykh polyakh elektronnoi 


ELECTRON OPTICS—Continued 


optiki, O.I.SEMAN. Radiotekhnika i Elektronika v 4 n 10 
Oct 1959 p 1702-7; see also English translation in Radio 
Eng & Electronics v 4 n 10 1959 p 235-44, Theoretical bound- 
aries of chromatic abberation coefficient in limited magnetic 
fields of electron optics; use of variation method to determine 
such boundary fields for given projection, system length, and 
magnetic field not exceeding specified maximum. 


Réalisation d’un filtre electrostatique de vitesses—utilisa- 
tion en microdiffraction électronique, R.BEAUFILS. Acad des 
Sciences—Comptes Rendus v 248 n 22 June 1 1959 p 3145-7. 
Development of electrostatic velocity filter; utilization in 
electron microdiffraction; for proper interpretation of dia- 
grams of metallic alloys it is necessary to eliminate electrons 
of nonelastic diffusion; filter placed between projector and 
observation chamber permits elimination of electrons from 
beam which are subjected to energy losses higher than 4 ev. 


Technique of Measurement of Reflection Coefficients in Free 
Space at Ultra-High Frequencies, D.I.MIROVITSKII. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 4 July-Aug 1959 p 619- 
25. Examination of two basic types of devices, those with 
common and those with diversity antennas; methods of deter- 
mining reflection coefficients of dielectric samples; methods 
of raising precision of measurements. 


Theoretical Method of Investigating Characteristics of 
Stigmator, P.P.KAS’YANDOV. Acad Sciences USSR—Bul 
—Phys Ser (English Translation) v 23 n 6 1959 p 706-10 
(Columbia Tech Translations, New York, NY). Method is 
presented for determining compensating fields by means of 
which uniformly focused image can be obtained in absence of 
axial symmetry of field; method can also be used, with 
modifications, for investigating systems deviating from given 
system with curvilinear axis. 

Zur Tiefenschaerfe der elektronenoptischen Abbildung mit- 
tels  elektrostatischer Immersionsobjektive, G.BARTZ. Optik 
v 17 n 3 Mar 1960 p 135-42. Depth of focus of electron- 
optical image formation by means of electrostatic immersion 
objective; Abbe sine-condition is used to derive approximate 
formula for depth of focus on assumption that aperture is 
reduced by diaphragm; it is shown that depth of focus may 
be expected about five times greater than that obtained with 
optical microscope. 

Lenses. See also Electron Tubes—Cathode Ray; Electron Tubes 
—Hlectron Beam; Electron Tubes—Television; Microscopes— 
Electron. 

Electron Optical Properties of Quadrupole Electrostatic 
Lenses, A.M.STRASHKEVICH. Acad Sciences USSR—Bul— 
Phys Ser (English Translation) v 23 n 6 1959 p 701-5. 
(Columbia Tech Translations, New York, NY). Basic rela- 
tivistic relationships are derived; general methods of calcula- 
tion applicable to any arbitrary configuration of electrodes 
in quadrupole lens are considered. 

Electron-Trajectory Tracer for Use with Resistance Net- 
work Analogue, M.E.HAINE, J.VINE. Instn Elec Engrs—Proc 
v 106 pt B (Hlectronic & Communication Eng) n 30 Nov 
1959 p 517-25 (discussion) 525-7. Constructional details of 
instrument for direct analog computation of electron trajec- 
tories for which resistance network provides necessary field 
data; results obtained for two typical electrostatic lenses. 
Paper 2800M. 


Electrostatic Lens Analyzer of Electron Velocities with 
High Resolving Power, A.N.KABANOV, V.I.MILYUTIN. 
Radio Eng & Electronics vy 4 n 1 1959 p 176-91, n 2 p 225-36. 
English translation of article indexed in Engineering Index 
1959 p 426 from Radiotekhnika i Elektronika Jan and Feb 
1959. 


Les lentilles magnétiques quadrupolaires sans fer: Réalisa- 
tion de répartitious d’induction & gradient constant, A.SEP- 
TIER. J de Physique et le Radium (Physique Appliquée) v 
21 n 3 Mar 1960 p 1A-15A. Quadrupolar magnetic lenses 
without iron: induction with constant gradient; expressions 
for magnetic field and its radial gradient in system con- 
sisting of four sheets of currents, or four thick coils without 
ivon; strong focusing lenses without iron are better than 
quadrupolar lenses of classical design. 


Numerical Investigation of Range of Unipotential Electron 
Lenses, J.VINE. Brit J Applied Physics v 11 n 9 Sept 1960 p 
408-11. Digital computer has been applied to computation of 
focal lengths and spherical aberration constants of unipoten- 
tial lenses; results presented in graphical form are in good 
agreement with published experimental results, but not, in 
ease of spherical aberration constants, with results based 
on analytical approximation to axial potential distributions ; 
sources of error are discussed, and accuracy of results esti- 
mated. 


Numerische Untersuchungen an einem typischen elektro- 
statischen Immersionsobjektiv, E.HAHN. Optik v 16 n ; 
Sept 1959 p 513-21. Numerical study of typical electrostatic 
immersion lens, Wehnelt system and cathode of which are at 
same potential, and field distribution of which between 
Wehnelt and anode is assumed to be linear at level of Wehnelt 
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opening; computation of principal elements and cathode field 
strength as function of Wehnelt opening, assuming that image 
lies at infinity. 


Relation of “Q” Factor of Quartz Crystal Lenses to Their 
Geometrical Dimensions, E.D.NOVGORODOV, N.Kh.NEPA- 
RIDZE. Measurement Techniques (Translation of Izmeri- 
tel’naya Tekhnika) n 5 Sept-Oct 1958 p 575-7. It is shown 
that, with other conditions being equal, Q factor of crystal 
lenses is determined by relations between geometrical dimen- 
sions and not simply by their values; thus size of lens has 
much smaller effect on its Q factor than ratio of lens diameter 
to radius of curvature. 


Ueber die relativistische Elektronenoptik elektrostatischer 
Beschleuniger, E.B.BAS, L.PREUSS, W.SCHNEIDER. Zeit 
fuer Angewandte Mathematik u Physik v 10 n 6 1959 p 533- 
44. Relativistic electron optics of electrostatic accelerator ; 
relativistic and nonrelativistic data for coaxial 2-cylinder elec- 
trostatie electron-lens are compared; values of potential along 
axis were measured on resistance analog network, while 
trajectories were calculated on high speed digital computer ; 
significant optical quantities have been calculated. 


ELECTRON TUBES 


See also Counters; Industrial Electronics; Oscillographs ; 
Photoelectric Cells; Radar; Radio Equipment; Radio Modula- 
tors; Radio Oscillators; Radio Relay Systems; Radio Resona- 
tors; Semiconductors; Signal Generators; Transducers; Tran- 
sistors; Voltage Regulators—Stabilizers ; Voltmeters—Vacuum 
Tube. 


Anode Luminescence in Oxide-Cathode Receiving Values, 
H.N.DAGLISH. Instn Elee Engrs—Proe v 107 pt B (Elec- 
tronic & Communication Eng) n 35 Sept 1960 p 481-4. 
Examination of blue luminescent pattern on inner surfaces of 
anode, observed while making life tests on British Post Office 
underwater-repeater tubes and other receiving-type tubes; 
it is concluded that luminescent material is barium and/or 
strontium oxide transferred from cathode coating during 
processing. Paper 3308 E. 


Apercue de quelques problémes rencontrés dans l'étude et 
la réalisation de photomultiplicateurs a réponse rapide, G. 
PIETRI. Vide v 15 n 86 Mar-Apr 1960 p 120-31. Problems in 
analysis of design and construction of photomultipliers with 
fast response; among properties traditionally expected, other 
properties required were found to be high gain from 10° to 
10®, intense instantaneous one amp anode current, fast re- 
sponse, and precision; Laboratoires d’Electronique et de 
Physique Appliquées has produced such tubes to satisfy re- 
quirements of accelerators and other experimental nuclear 
physics. 

Der Aussteuerbereich der  gittergesteuerten Roehre, R. 
WOLFRAM. Nachrichtentechnische Zeit v 12 n 11 Nov 1959 
p 573-8. Drive range of grid controlled tubes; complicated re- 
lationships existing between a-c drive range of triodes and 
multi-grid tubes; bias voltage difference between operating 
point and point where grid current starts; calculations of 
effect of geometrical and design data on drive range; how 
rectifying effect can be neglected only in case of small a-c 
voltages, and how drive range is increased in case of larger 
a-c voltages. 


Detection and Identification of Distillates in Tubes, M. 
GOBIN. Vide v 15 n 87 May-June 1960 p 263-7. Investigation 
of deposits, distillates and stains which occur in electron 
tubes, to relate their position to position of other components, 
and to identify elements of which they are composed; it has 
been found that position of getter in certain types of electron 
tube produced parasitic currents resulting from barium dis- 
tillates which disappeared when position of getter was 
changed. (In French and English). 


Disparition des charges dans les tubes de commutation, J. 
BRICON. Vide v 14 n 84 Nov-Dec 1959 p 357-64. Elimination 
of charges in pre-TR, and ATR tubes; conditions necessary 
for breakdown of gas under influence of UHF field reviewed ; 
different processes of charge elimination such as recombina- 
tion, attachment, and diffusion are described, and _ typical 
applications given; advantages of deionization by diffusion 
emphasized. 


Evolution and Absorption of Gases in Electron Tubes, R.H. 
COLLINS, J.C.TURNBULL. Vacuum v 10 n 1-2 Feb-Apr 
1960 p 27-30. Gas-evolution effects in vacuum tubes deter- 
mined by use of gas-collection method of Morrison, in which 
evolved gases in operating tube are collected with Hg pump, 
stored in its fore-vacuum system, and measured with mass 
spectrometer after many hours of tube operation; speed of 
absorption of tube for various gases also determined by 


simultaneously leaking gases into tube and using same collec- 
tion system. 


Influence of Residual Gas on Performance of British Post 
Office Submarine Telephone Repeater Valve Type 6P12, R.W. 
LAWSON. Vacuum v 10 n 1-2 Feb-Apr 1960 p 100-5. Main 
source of gas in pentode valve pumped in accordance with 
modern practice, found to be occluded gas evolved from valve 
components during manufacture and life of valve; elimination 
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of gas from valve components prior to assembly is one of chief 
factors that have permitted development of passive core valves 
suitable for use in submarine telephone schemes. 


Passage of Current Through Glass Envelope of Receiving- 
Type Valve, H.N.DAGLISH. Brit J Applied Physics v ll n 9 
Sept 1960 p 440-5. Experiments carried out to determine 
magnitude of electrolytic decomposition of glass due to con- 
tinued flow of current through it; it is shown that rate of 
evolution of electrolysis products is very small so that their 
release into envelope has negligible effect on operation of tube. 


Potential Distribution Between Two Plane Emitting Elec- 
trodes—2. Thermionic Engines, P.A.LINDSAY, F.M.PARKER. 
J Electronics & Control v 9 n 2 Aug 1960 p 81-111. It is 
shown that all potential distributions can be represented by 
two-parameter family of curves, parameters being ratio of 
electrode temperatures and certain constant which depends 
on this ratio and on potentials and work functions of two 
electrodes; results show relative influence of all quantities 
on position and depth of potential minimum between elec- 
trodes; extensive tables. 


Residual Gas Pressure in Electron Tubes, W.DAHLKHE, H.J. 
SCHUETZE, H.W.EHLBECK. Vacuum vy 10 n 1-2 Feb-Apr 
1960 p 3-6. To determine residual gas pressure in electron tube 
its electrode system is circuited as ionization gage; positive 
current collected by ion collector is measured; gas pressure 
and pressure limit are obtained by introducing equation for 
ion current into their respective equations; graphical data. 


Residual Gases in Vacuum System, A.KLOPFER, S.GARBE, 
W.SCHMIDT. Vacuum v 10 n 1-2 Feb-Apr 1960 p 7-12. In- 
vestigations of gas composition in sealed-off high and ultra- 
high vacuum systems with aid of omegatron have shown that 
gas evolution of materials, and interactions between gases and 
surfaces determine kind of gases which are present; inter- 
actions are adsorption and chemical and exchange reactions ; 
results obtained on radio tubes, TV picture tubes and systems 
consisting of glass and metal only are given. 


Rubber Sheet Apparatus for Determination of Equipotentials 
with Space Charge Taken into Account, K.G.UTKIN. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 812- 
17. Improved method for determining emission current from 
cathode, using rubber sheet apparatus and device for auto- 
matic recording of points characterized by same slope. 


Shall Electron Tube or Semiconductor Device Be Used? 
E.E.SCHENEMAN, S.K.WALDORF. AIEE—Trans v 79 pt 1 
(Communication & Electronics) n 49 July 1960 p 264-8. Sum- 
mary and comparison of numerical data, in order of magni- 
tude, not in exact figures, on both electron tubes and semi- 
conductor devices; paper serves as general guide for those 
areas where both types of devices might be considered as 
being worthy of consideration. Paper 60-74. 


Some Reactions of Water in Electron Tubes, S.GARBE, A. 
KLOPFER, W.SCHMIDT. Vacuum v 10 n 1-2 Feb-Apr 1960 
p 81-5. During degassing of vacuum systems, formation of 
water occurs from desorption of surfaces, and from gases 
evolved from various materials, particularly glass and mica; 
in sealed systems water vapor undergoes various reactions 
forming H2, CO, COs, and CHa at hot cathode, and producing 
Hz and CHi at Ba getter mirror; increased water evolution 
ede to higher residual He, CHu, and COz pressure during tube 
ife. 


Technologic Improvements in “High Temperature’ Tubes, 
M.GALLET. Vide v 15 n 87 May-June 1960 p 251-62. Maxi- 
mum working temperatures of commonly available electron 
tubes range from 140 to 180 C, with 200 to 250 © attainable 
for tubes employing ceramic-metal techniques; special applica- 
tions require tubes able to operate at temperatures to 500 C; 
technology of such tubes is discussed with emphasis on their 
thermal, electrical, mechanical, chemical requirements and 
operating characteristics. (In French and English). 


Temperaturbestimmungen in Funkenentladungen mit Hilfe 
zeitlich aufgeloester Spektren, H.SPAETH, H.KREMPL. Zeit 
fuer Angewandte Physik v 12 n 1 Jan 1960 p 8-16. Determina- 
tion of temperature in radio tubes using time resolution 
spectra; new method developed; measurements made and 
results discussed. 41 refs. 


Tubes or Transistors: Realistic Assessment, R.E.MOEB. ATER 
—Trans v 79 pt 1 (Communication & Electronics) n 48 May 
1960 p 81-5. Available data to allow realistic assessment of 
performance and reliability factors of interest to designer of 
electronic equipment; criteria include power input, ambient 
or hot spot temperature, upper frequency limit, noise figure, 
h-v requirement, high power output requirement, spread of 
characteristics and tolerances, combination and multiple units, 


nuclear radiation, reliability, and physical size and weight. 
15 refs. Paper 60-73. 


Zur Entstehung von Roentgenstrahlen in Roehren, W. 
REUSSE. Nachrichtentechnische Zeit v 13 n 2 Feb 1960 p 58-7. 
Generation of X-rays in electron tubes; physical conditions 
under which X-rays may be produced in tubes used in com- 
munications; results of measurements are interpreted with 


Amplifier. 


Amplitron. 
Carcinotron. 
Cathode Ray. 
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view to radiation protection of communication equipment 
personnel, 


See also Electron Tubes——Cooling ; Electron Tubes— 
Electron Beam; Electron Tubes—Electron Gun; Electron Tubes 
—Klystron; Electron Tubes—Microwave; Electron Tubes— 
Noise ; Electron Tubes—Parametric; Electron Tubes—Sheet 
Beam ; Electron Tubes—Television; Electron Tubes—Tetrodes ; 
Electron Tubes—Thyratron ; Electron Tubes—Traveling Wave; 


Instruments—Amplifiers; Radio Amplifiers; Signal Genera- 
tors; Television Amplifiers. 
Eksperimental’noe issledovanie dvukhluchevykh  elektron- 


novolnovykh sistem, G.A.BERNASHEVSKII, P.S.VORONOV, 
T.LIZYUMOVA, Z.S.CHERNOV. Radiotekhnika i Elektronika 
v 4 n 10 Oct 1959 p 1666-9; see also English translation in 
Radio Eng & Electronics vy 4 n 10 1959 p 165-71. Experimental 
study of double beam electron-wave systems; results concern- 
ing amplifiers in meter (100-200 Mc) and 10 em range; 
optimum amplification conditions; mixing of electron flows: 
pepe and output; possibility of decreasing operating wave 
ength. 


Performance of Cascode IF Amplifier, R.S.RICHARDS. Eng 
Inst Canada—Trans v 4 n 1 1960 p 8-12. Design information 
for building IF amplifier using double triodes in cascode 
connection; among advantages such configuration possesses 
are high gain-band-width product with inexpensive tubes, 
exceptional stability, and agreement between predicted and 
actual performance. 


Un nouveau tube électronique 4 large bande, T.KOJIMA. 
Onde Electrique v 39 n 392 Nov 1959 p 876-83. New wide 
band electron tube; theoretical background of development 
of prototype wide band amplifier working from low frequencies 
up to 70 Mc; experimental results. 


See Electron Tubes—Magnetron. 
See Electron Tubes—Microwave. 


See also Electron Tubes—Electron Gun; Electron 
Tubes—Manufacture; Electron Tubes—Signal Storage; Elec- 
tron Tubes—Television ; Oscillographs. 


Allgemeine Untersuchung von Bildtransformationen auf dem 
Bildschirm von Kathodenstrahlroehren, hervorgerufen durch 
konstante Ablenkfelder, G.G.GASSMANN. Archiv der Elek- 
trischen Uebertragung v 14 n 2 Feb 1960 p 71-6. Generation 
of image transformations on screen of cathode ray tubes by 
means of constant deflection fields; possibility of realizing 
special cathode ray tubes for arbitrary curvilinear, orthogonal 
or skew coordinates; calculation methods for determination of 
constant deflecting field; applications to television, radar, 
general measurement techniques, analog computers, etc. 
(English summary). 


Astigmatism in Cathode Ray Tubes, N.PATLA. Instn Tele- 
communication Engrs—J v 6 n 1 Dee 1959 p 31-7. Method 
for observation of astigmatism within plus or minus 5 v; 
electronic circuits described; outline of operation. 


CRT Photomicrometer. Mullard Tech Communications v 5 
44 June 1960 p 141-58. Photomicrometer is described which 
provides on pen-recorder chart light-intensity profile of line 
on cathode ray tube raster; applications and limitations of 
photomicrometer with respect to measurements of line width, 
resolution, and astigmation and in development of cathode 
ray tube guns generally. 


Effect of Composition of Settling Liquids on Adhesion of 
Cathode Ray Tube, ILHANGOS, Gy.POZSGAY. Acta Technica 
(Budapest) v 28 n 1-2 1960 p 155-66. Wet adhesion of cathode 
ray tube screens was investigated for potassium water glass 
binder and for Sr(NOs)2; apparatus for measurement with 
plus or minus 3% accuracy is described; results show relation 
between adhesion, settling time, coagulator concentration and 
SiO2/K20 ratio. 


Electrostatic Deflection Plates for Cathode-Ray Tubes, 
L.FRENKEL. US Bur Standards—J Research—Eng & Instru- 
mentation v 64C n 2 Apr-June 1960 p 103-13. Plate design 
system allows rapid and accurate determination of mechanical 
plate parameters to achieve given electrical plate character- 
istics ;. design is suitable for single-bend plates with parallel 
entrance sections; method of calculating design curves and 
corrections is indicated; formula for calculating defocusing 
distortions of plates is derived and compared with experi- 
ment. 


Electrostatic Focusing Design for Thin C-R Tubes, N.W. 
KIMMY. Electronic Equipment Eng v 8 n 6 June 1960 p 79- 
81. Design details are given for lens system used to obtain 
high beam currents with small spot size in thin cathode-ray 
tubes; system uses combination of two crossed cylindrical 
electron lens with short focal lengths combined with line 
focus lens of double-saddle-field design. 


Influence of Binders Upon Surface Brightness of Cathode- 
Ray Tube Screens—3. Role of Coagulator, I.LHANGOS, H. 
TOPERCZER, GY.POZSGAY. Acta Technica (Budapest) v 
29 n 1-2 1960 p 47-55. As additional information to previous 
papers indexed in Engineering Index 1958 p 386, results of 
measurements are given concerning dependence of thickness 
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of hinder layer and quantity of coagulator in binder layer on 
composition of settling liquid. (In Engish). 


Instrument Cathode-Ray Tubes, L.S.ALLARD. GECJournal 
v 27 n 3 (Summer) 1960 p 145-52. As indicating instrument, 
cathode-ray tube is versatile primarily because of low inertia 
of electron beam; many applications require use of such tubes 
for visual display of information, but functions of display 
tubes are so diverse that no single tube can satisfy all require- 
ments; main features in design of display tubes which are 
included in range of instrument tubes manufactured by M-O 
Valve Co, Ltd are described. 


Measuring Spot Size of High-Resolution Cathode-Ray Tubes, 
L.E.WHITE. Electronic Equipment Eng v 7 n 8 Aug 1959 
p 46-50. Equipment described can measure spot size less than 
0.0005 in. with reproducibility of about 10% of spot diameter ; 
method of measurement uses scanned beam or trace across 
slit that is narrow in relation to size of spot; differences in 
spot size can be shown even where shrinking raster or video 
test pattern methods prove inadequate because of human 
errors. 


Multibeam Cathode-Ray Tube Aids Shock-Wave Studies, L. 
MANCEBO. Electronics v 33 n 35 Aug 26 1960 p 51-3. Cathode- 
ray tube, which displays raster of 39-traces originating from 
separate electron injectors is described; tube which is reason- 
able in size is useful in research where amplitudes can be 
presented as time durations. 


Reduction of Modulation Defocusing in Cathode Ray Tubes, 
H.J.HOEHN. IRE Int Convention Ree v 8 pt 7 (Audio, 
Broadcasting, etc) 1960 p 160-6. Modulation defocusing can 
be greatly reduced in cathode ray tubes by redesign of elec- 
tron gun; required modification consists only of changing 
screen-grid accelerator spacing to some value that is dependent 
on other gun dimensions and tube operating voltages; equa- 
tion useful in predicting optimum spacing is given. 


Techniques of Cathode Temperature Measurements as Ap- 
plied to Commercial Cathode-Ray Tubes, P.P.COPPOLA. 
Rev Sci Instruments v 31 n 2 Feb 1960 p 1387-43. Relative 
merits and limitations of thermocouple, optical pyrometer, 
and retarding potential techniques for measurement of cath- 
ode temperatures in cathode-ray tubes. 


Transistor Linear Time-Base Circuit for High-Current 
Electromagnetic Deflection System, R.C.BOWES, M.E.PIG- 
GOTT. Instn Elec Engrs—Proc v 106 Pt B Supp n 16 May 
1959 p 801-5. Time-base circuit described produces linear 
saw-tooth current waveform suitable for driving magnetic 
deflection system of cathode-ray tube; current waveform is 
obtainable at minimum sweep duration of 120 wsec and 
repetition frequency of 2 ke; linearity is better than 1%; 
circuit is basically feedback amplifier of Miller integrator 
type, using germanium transistors and operating satisfac- 
torily at ambient temperature of 50 C. Paper 2911E. 


Cathodes. See also Electron Tubes—Discharge; Electron Tubes 
—Electron Beam; Electron Tubes—Heaters ; Eletcron Tubes— 
Image Converters; Electron Tubes—Klystron; Electron Tubes 
—Magnetron; Electron Tubes—Materials; Eletecron Tubes— 
Thyratron; Electron Tubes—Transmitting. 


Anode Surface Effects in Diodes Containing Oxide-Coated 
Cathodes, B.J-HOPKINS. Brit J Applied Physics v 11 n 3 
Mar 1960 p 124-8. Two types of tube were built to study 
behavior of thin films deposited on anode by evaporation 
during breakdown and activation of calcium and barium 
oxide coated cathodes; emission-poisoning effects were related 
to changes in anode work function; it appears that there 
are two separate contaminating films on anode surface; 
results from tubes confirmed those from cylindrical diodes ; 
contact-potential-difference method appears valid. 22 refs. 


Cathode Emission Measurements in Low Pressure Dis- 
charges, A.D.FORESTER-BROWN, M.A.CAYLESS. Brit J 
Applied Physics v 10 n 9 Sept 1959 p 409-11. Method de- 
scribed in earlier paper for measuring zero field emission 
from hot cathodes in discharges compared with probe methods 
described by C.G.FOUND; good agreement obtained, thus 
supporting interpretation of measured characteristics ; method 
may be applied to emission from cathodes in ordinary long 
discharge tubes, such as fluorescent lamps, without necessity 
for inserting probes or interfering with construction of tubes 
or electrodes. 


Compacted Powder Cathodes of Barium-Calcium Aluminates 
and Tungstates, A.I.MEL’NIKOV, A.V.MOROZOV, B.N. 
POPOV, A.A.MAKALKOV. Acad Sciences USSR—Bul—Phys 
Series (English Translation) v 22 n 5 1958 p 610-17. (Colum- 
bia Tech Translations, New York, NY). In addition to pre- 
paring barium aluminate cathodes, authors synthesized 
barium-caleium tungstate (not previously described in litera- 
ture), prepared cathodes, and determined current-voltage 
characteristics ; cathodes satisfy high emission current density 
requirements; technology of preparation is simpler than for 
L-cathodes. 

Conductivity of Oxide Cathodes—7, 8, G.H.METSON, E. 
MACARTNEY. Instn Elec Engrs—Proe v 107 pt C (Mono- 
graph n 347) n 11, 12 Mar 1960 p 91-7, Sept p 158-62. Pt 7: 
Properties of solid conductivity state below 600 K; low tem- 
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perature reference conductivity (below 420 K) is found to 
increase almost linearly with conditioning temperature and 
chemical activity of core material; vulnerability of solid con- 
ductivity to 1-p oxygen attack, even at temperature as low 
as 300 K. Pt 8: Determination of nature of dissociative action 
which accompanies passage of current through : barium- 
strontium-oxide matrix at 1020 K; dissociation mass is experi- 
mentally shown to be determined by rate of application of 
electricity rather than by total quantity of electricity; prod- 
ucts of dissociation are in ionic form. See Engineering Index 
1959 p 427. 


Electrical Stability and Life of Heated Field Emission 
Cathode, W.P.DYKE, F.M.CHARBONNIER, R.W.STRAYER, 
R.L.FLOYD, J.P.BARBOUR, J.K.TROLAN. J Applied Phys- 
ies v 31 n 5 May 1960 p 790-805. Theory of transport phe- 
nomena in heated metals is applied to study of geometrical 
stability of cathode; expressions are derived for time rate of 
change of cathode tip radius in presence or absence of d-e and 
pulsed electric field at cathode, surface and long term stability 
of surface is predicted; occurrence of vacuum arc is proposed 
as cause of failure. 


Elektronno-mikroskopicheskoe issledovanie emissii presovan- 
nykh termokatodov, K.A.MICHURINA, E.M.DUBININA, G.V. 
SPIVAK, N.F.NEDEL’SKII, M.A.BRUK. Radiotekhnika i 
Elektronika v 4 n 12 Dec 1959 p 2072-6. Electron microscopic 
study of emission by pressed thermocathodes ; use of secondary 
electron emission to observe process of variations in state and 
activation of cathode in temperature range of 20-600 C. 


Elektronnye i adsorbtsionnye svoistva plenki atomov bariya 
na poverkhnosti pokrytogo kislorodom  vol’frama, Yu.S. 
VEDULA, V.M.GAVRILYUK, N.D.MARGULIS. Fizika Tver- 
dogo Tela v 1 n 11 Nov 1959 p 1717-19; see also English 
translation in Soviet Physics, Solid State v 1 n 11 May 1960 
p 1569-71. Electronic and adsorption properties of film of 
barium atoms on tungsten surface covered by oxygen; experi- 
mental data on film systems of practical thermal cathodes. 


Energy and Emission-Angle Distributions of Photoelectrons 
From Compound Cathodes, N.S.KHLEBNIKOV, A.E.MELA- 
MID. Radio Eng & Electronics v 4 n 6 1959 p 138-51. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 428 from Radiotekhnika i Elektronika June 1959. 


Energy Distribution and Cooling Effect of Electrons Emitted 
from Are Cathode, T.H.LEE. J Applied Physics v 31 n 5 May 
1960 p 924-7. Energy distribution and average cooling effect 
of electrons emitted by T-F process are calculated over wide 
range of temperatures and electric fields for several values 
of work functions; at low temperatures, average cooling 
effect approaches zero; at high temperatures, it is approxi- 
mately equal to reduced work function; limitation of validity 
of reduced work function can be easily seen. 


Energy Distribution of Secondary Electrons from Oxide- 
Coated Surfaces, M.L.KAPITSA. Acad Sciences USSR—Bul— 
Phys Series (English Translation) v 22 n 5 1958 p 557-60. 
(Columbia Tech Translations, New York, NY). Difference 
between spectra of slow secondary electrons emitted by clean 
metal surfaces and metal surfaces coated with films of oxides 
of same metals is investigated in detail; data provided basis 
for design of apparatus for monitoring cleanness of metal 
surfaces. 


Etude micrographique de la diffusion du magnésium dans 
le nickel A cathodes, H.LPROVISOR. Vide v 15 n 86 Mar-Apr 
1960 p 151-79. Diffusion of Mg in nickel cathode; study of 
effects produced on heating in moist reducing atmosphere, to 
improve methods of forecasting electronic behavior of Mg 
activated cathode Ni; photomicrograph of surface, taken in 
polarized or normal light after heating 20 min to 1 hr, 
furnished “identification photograph’; proposed that photo- 
micrograph serve as criterion for appraising probable elec- 
tronie characteristics. 10 photomicrographs. 12 refs. 


Evaporation and Diffusion Rate Measurements on Cathodes 
of Sintered Nickel Containing Alkaline-Earth Oxides, J.F. 
RICHARDSON, F.A.VICK. Brit J Applied Physics v 11 n 2 
Feb 1960 p 78-7. Evaporation rate of barium from sintered 
nickel cathode and diffusion rate of barium through it have 
been measured using “°Ba and tracer techniques; results con- 
firmed by comparison with measurements made by another 
method; mechanism of diffusion at higher temperatures ap- 
pears to be Knudsen flow following evaporation from inner 
surfaces, and that for lower temperatures is probably by 
surface diffusion. 21 refs. 


Field Emission, Newly Practical Electron Source, W.P. 
DYKE. IRE—Trans on Military Electronies vy MIL-4 n 1 Jan 
1960 p 38-45. Properties of field emission electron source dis- 
cussed include high current density, small size, no heater, 
instantaneous response, and highly nonlinear current-voltage 
relationship; engineering data are then derived including 
conductance, perveance, beam power, etc; it is shown that 
field emission cathode is electrically stable. 


High-Purity Nickel, K.M.OLSEN. Bell Laboratories Ree v 
38 n 2 Feb 1960 p 54-8. Description of metallurgical study 
which produced over 1500 lb of high-purity nickel containing 
controlled additives of Al, Mg or W; pure nickel powder is 


sintered, then remelted and elements added, then cast and 
rolled; use in cathode structures reduces undesirable thermi- 
onic characteristics of long life electron tubes. 


Influence of Cathode Work Function on Sparking Potential 
in Hydrogen, D.E.DAVIES, R.K.FITCH. Brit J Applied Phys- 
ics v 10 n 11 Nov 1959 p 502-5. Vibrating electrode method 
of measuring contact potential differences used to follow 
changes in work function of evaporated metallic films in 
parallel plate electrode system in Hz at 10 mm _ Hg; reduction 
in cathode work function of order of 0.3 ev, effected by pass- 
ing current of 10-7 for 10 sec; after 30 min, work function 
returned to original value; similar treatment caused reduc- 
tion in sparking potential of 30 v, which also returned to 
pre-discharge value. 

Methods of Coating Oxide Cathodes by Centrifugation, H. 
HUBER, J.P.FREYTAG. Vide v 15 n 87 May-June 1960 p 
234-50. In addition to methods of coating by techniques of 
painting, dipping, spraying, electrophoresis, electrostatic 
spraying, electrolysis of carbonates, and use of carbonate con- 
taining plastic emulsions, new method achieves formation of 
coating by centrifugal sedimentation; technique produces 
smooth coated oxide cathodes having emissive properties equal 
to that of other methods; principles of method, its application, 
and advantages are described. 18 refs. (In French and Eng- 
lish). 

Negative Glow Plasma as Cathode for Electron Tubes, J.M. 
ANDERSON, L.A.-HARRIS. J Applied Physies v 31 n 8 
Aug 1960 p 1463-8. Plasmas of negative glow region of cold- 
cathode discharge in helium and neon are examined for their 
ability to supply free electrons for operation of ‘‘vacuum’’ 
amplifier tube; noise content of plate current of 
cathode” tube was examined from 50 ke to 50 Mc; at lower 
frequency this current is about 10 times actual plate cur- 
rent; at frequencies approaching 50 Mc, it drops to factor 
of about 0.5 and may be considerably lower for unexamined 
frequencies above 50 Mc. 


New Method for Measurement of Cathode Interface Im- 
pedance, J.TAMIYA. Rev Sci Instruments v 31 n 7 July 1960 
p 696-700. Simple and sensitive method, in which tube with 
interface impedance under test forms bridge together with ref- 
erence tube with no interface layer and with external variable 
RC circuit in its cathode return; bridge is excited by set of 
three sinusoidal signals; unknown interface impedance is then 
measured by simultaneously balancing bridge for these fre- 
quencies. 


Noise Spectra of Probe in Hot-Cathode Discharge, C.SINGH. 
Phys Soc—Proe v 74 n 475 pt 1 July 1 1959 p 42-7. Measure- 
ments were made with floating and biased probe of I-f noise 
which occurs in hot-cathode discharges through Hg vapor at 
low pressures; as reported by Cobine and Gallagher, and 
Martin and Woods, spectrum was continuous but had no 
superimposed peaks of oscillation; spectra agree with that of 
tube noise in general shape; it is shown that primary elec- 
trons from cathode are not essential for noise to be recorded 
from probe. 


On Cathode Disintegration in Inert-Gas Pulse Discharge, 
I.Sh.LIBIN. Radio Eng & Electronics v 4 n 6 1959 p 164-74. 
English translation of article indexed in Engineering Index 
1959 p 428 from Radiotekhnika i Elektronika June 1959. 


Optical Properties of Alkaline Earth Carbonate Layers, 
LS.GORBAN. Acad Sciences USSR—Bul—Phys Series (Eng- 
lish Translation) v 22 n_5 1958 p 604-9. (Columbia Tech 
Translations, New York, NY). Detailed investigation of scat- 
tering of light passing through carbonate layers of finite 
thickness, of type used in fabricating oxide coated cathodes, 
for purpose of evaluating possibilities of measuring thick- 
ness and density of coatings. 


Outgassing Caused by Electron Bombardment of Glass, B.J. 
TODD. J Applied Physics v 31 n 1 Jan 1960 p 51-5. Flow 
system used for continuous measurement of gases evolved 
from aluminized glass during bombardment with 20 kev elec- 
trons is described; system is also suitable for gettering meas- 
urements ; second flow system was needed to minimize getter- 
ing of oxygen by coating and electron gun of cathode ray 
tube; oxygen constitutes at least 95% of gas evolved from 


each of five types of glasses investigated; pertinence to 
cathode life. 


Problem of Interpretation of Field Emission Patterns of 
Metal-Film Cathodes, V.N.SHREDNIK. Soviet Physics, Solid 
State v 1n 7 July 1959 p 1037-42. English translation of 
article indexed in Engineering Index 1959 p 428 from Fizika 
Tverdogo Tela July 1959. 


Regarding Nature of Surface Film of L-Cathode, D.G. 
BULYGINSKIU, E.E.SIBIR. Soviet Physies, Solid State v 1 n 
3 Mar 1959 p 421-8. English translation of article indexed in 
Engineering Index 1959 p 428 from Fizika Tverdogo Tela 
Mar 1959. 

Reversible Poisoning by Sulphur, Oxygen and Other Gases 
of Oxide-Coated Cathodes at High Temperatures, N.A.SURP- 
LICE. Brit J Applied Physics v 10 n 8 Aug 1959 p 359-63. 
Simple mass spectrometer used to select and study behavior 
of negative ions of S and Ox emitted by oxide coated cathodes 


Ceramic. 
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on recovery from poisoning of their electron emission by 
these agents over temperature range 1075 to 1300 K; measure- 
ments of energy distributions of these ions showed that, 
during recovery, many more of them were sputtered off top 
surface of cathode than were evaporated from its pores. 


Secondary Emission Characteristics of Magnesium and 
Beryllium Alloy Cathodes After Short-Term Activation, V.L. 
BORISOV, V.N.LEPESHINSKAIA. Acad Sciences USSR— 
Bul—Phys Series (English Translation) v 22 n 5 1958 p 
537-46. (Columbia Tech Translations, New York, NY). Acti- 
vation procedure developed which yields high secondary emis- 
sion coefficient, particularly at small primary energies, and 
is: rapid, simple, and suitable for industrial use; emitters 
withstand long exposure to air and re-establish their proper- 
ties after simple reactivation. 


Stable, High Density Field Emission Cold Cathode, E.E. 
MARTIN, J.K.TROLAN, W.P.DYKE. J Applied Physies v 31 
n 5 May 1960 p 782-9. Cold clean cathode is electrically stable 
at d-e emission densities up to 107 amp/cm2; techniques which 
permit stable operation of single needle tungsten cathode 
during 1000 hr at average beam power of 35 w; method is 
described which permits reconditioning of cathode surface 
and apparently extends life indefinitely; explanation is sug- 
gested for small, gradual residual changes observed in emitted 
eurrent. 22 refs. 


Temperature Variations of Oxide Coated Cathode Produced 
by Current Flow, G.MESNARD, R.UZAN. Vide v 15 n 88 
July-Aug 1960 p 301-12. Investigation indicates that differ- 
ences in temperature variations between cathode surface and 
cathode core has important influence on tube life; results 
provide information on mechanism of electron transfer 
through oxide coating, and subsequent effect of porosity and 
residual gases. (In French and English). 

Thermal Emission of Alkali Ion Pulses from Clean and 
Oxygenated Tungsten, R.E.MINTURN, S.DATZ, E.H.TAY- 
LOR. J Applied Physics v 31 n 5 May 1960 p 876-9. Spon- 
taneous emission of positive ions occurs as pulses, composed 
mainly of potassium ions present as impurities in lattice; it 
is suggested that emission of positive ions in form of bursts 
is dependent upon existence of edge dislocations in metal; at 
temperatures where formation of adsorbed layer is possible, 
oxygen has very pronounced effect upon rate of emission of 
positive ion pulses. 

Thermal Positive Ion Emission and Anomalous Flicker 
Effect, S.DATZ, R.E.MINTURN, E.H.TAYLOR. J Applied 
Physics v 31 n 5 May 1960 p 880-3. Correlation between 
anomalous flicker effect in space charge limited diodes and 
positive ion pulses which generate it is studied; it is shown 
that positive ion pulses, although smaller than electron 
pulses, have similar duration times; periodic structure of 
electron pulses may be quantitatively explained by reflection 
of positive ion bursts back and forth through region of maxi- 
mum space charge. 

Thermionic Properties of UC, G.A.HAAS, J.T.JENSEN, Jr. 
J Applied Physics v 31 n 7 July 1960 p 1231-3. Thermionic 
emission measurements using pulse techniques were obtained 
from UC-coated W filaments in temperature range 1200-2100 
K; from slope and intercept of Richardson plot, value of 
phi = 2.94 ev and A = 33 amp/em? deg? was indicated; there 
is evidence that energy required for electrons to escape at low 
fields might be several tenths ev higher than 2.94 ev value. 


Untersuchungen zur Kathodothermolumineszenz 1, OD. 
HAHN, K.LERTES. Zeit fuer Physik v 156 n 3 1959 p 
425-35, n 4 p 657-66. Study of cathode thermoluminescence ; 
maxima of such luminescence, appearing during heating of 
phosphorus by variation of beam density of exciting electrons ; 
how such effect, contributing to impairment of emission 
efficiency, particularly of tungsten cathodes, but also of oxide 
cathodes, can be eliminated by improving vacuum up to 10° 
Torr; temperature dependence of thermoluminescence of 
ZnCd sulphides, calcium silicate and other materials. 


See Electron Tubes—Klystron ; Electron Tubes—Man- 
ufacture; Electron Tubes—Materials; Electron Tubes—Micro- 


ELECTRON TUBES—Continued 


Cyclotron Resonance. Broad-Band Cyclotron Resonance RF 
Detector Tube, F.M.TURNER. IRE—Proc v 48 n 5 May 1960 
p 890-7. RF detector tube is described that uses spiral motion 
of electrons as tunable system which becomes resonant when 
frequency of spiraling is same as that of incoming signal; 
tube is in essence complete TRF receiver (less video ampli- 
fier) within one vacuum envelope; rapidly variable tuning 
and 10 to 1 bandwidth are features of tube. 


Data Storage. See Electron Tubes—Signal Storage. 
Dekatron. See Counters—Electronic. 

Detector. See Electron Tubes—Cyclotron Resonance. 
Digatron. See Electron Tubes—Signal Storage. 
Diode. See also Electron Tubes—Space Charge. 


Analog Study of Large-Signal High-Frequeney Diodes, C.L. 
ANDREWS. J Applied Physics v 31 n 8 Aug 1960 p 1481-7. 
Rolling-ball analog for motion of electrons in HF longitudinal 
field is used to produce graphs which indicate electron bunch- 
ing, velocity modulation, and density modulation; from these, 
current densities were found as function of time for series of 
equally spaced positions between cathode and anode, and plate 
current induced by electron stream was computed; graphs of 
conductance against transit angle were also analyzed. 


Leitwerts-Messungen an einer planparallelen Diode im 
Laufzeitgebiet, K.HENNINGS. Nachrichtentechnische Zeit v 
12 n 9 Sept 1959 p 459-64. Admittance measurements in 
transient time range of plane-parallel diode; features of 
diode with electrode spacing variable by means of bimetal 
system for measurements covering electrode spacings between 
40 wu and 1 mm, current density values of up to 200 m amp 
cm? and anode voltages of up to 30 v, at frequencies 1600, 
2400 and 4000 Me. 

Discharge. Air Discharger with Thermal Priming, V.G.KALI- 
NIN, L.V.TARASOVA. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 4 July-Aug 1959 p 606-9. Construction of thermo- 
tron for commutation of large currents at voltages of 3-10 
kv, in which metallic wire heated by electric current is used 
for ignition, 

Anode Pulsation of Rare Gas-Mercury Discharge Tube with 
Hot Cathodes, T.MIYATO. Inst Elec Engrs Japan—J v 79 n 
855 Dee 1959 p 1615-19. Electrie oscillations around anodes of 
tubes with long positive columns and double coiled anodes, 
of which minor coil is coated with alkaline earth oxide; 
study was performed at various ambient temperatures with 
various discharge currents of fluorescent lamps and other 
tubes. In Japanese with English summary. 

Diffusion of Thorium and Disruption of Thoriated-Tungsten 
Electrodes in Heavy-Current Discharges in Xenon, R.E.RO- 
VINSKII, M.V.SAMOILENKO. Radio Eng & Electronics v 4 
n 6 1959 p 152-63. English translation of article indexed in 


Engineering Index 1959 p 429 from Radiotekhnika i Elek- 
tronika June 1959. 
Effects of Argon Content on Characteristics of Glow- 


Discharge Tubes, F.A.BENSON, P.M.CHALMERS. Electronic 
Eng v 32 n 386 Apr 1960 p 218-23. Measurements have been 
made to determine effects of varying argon content of glow- 
discharge stabilizer tubes on striking and running voltages, 
running voltage-temperature curves, initial drifts and im- 
pedance-frequency and noise characteristics; results are pre- 
sented and discussed. 


Electric Clean-up of Gases in Hot Cathode Discharge Tubes, 
G.CARTER. Vacuum v 9 n 3-4 July-Sept 1959 p 190-200. 
Removal of molecules from gaseous phase under influence of 
electrical discharge, with subsequent reduction in pressure, 
result of either chemical clean-up whereby interaction of gas 
molecules produce stable compound, or “electro-mechanical”’ 
cleanup when disappearance of gas cannot be accounted for 
by chemical processes; review of experimental results of vari- 
ous researchers with emphasis on electric cleanup. 42 refs. 


Impedance/Frequency Characteristics of Glow-Discharge 
Reference Tubes, F.A.BENSON, P.M.CHALMERS. Instn Elec 
Engrs—Proc v 107 pt B (Electronic & Communication Eng) 


wave; Electron tubes — triode: te Sel n 32 Mar 1960 p 199-208. Measurements of tubes over fre- 
Circuits. See Electrie Circuits—Switching. quency range of 300 cps-5 Me, indicate that there are several 
Color. See Electron Tubes—Television; Television—Color. eclaved effects in Flow Aan which ater LF eipedsoce 
Z ° . * . characteristics considerably ; tentative suggestions about origin 
Cooling. Beryllia Aids Equipment Cooling, J.E.BROSZ, RH. of these effects; influence of some tube parameters on magni- 


DECKER. Electronic Equipment Eng v n 1 Jan 1960 p 


58-9. Block of beryllium oxide may be used to provide cooling tudes of delay times; determination of equivalent circuit of 


glow-discharge tube. 24 refs. Paper 3175 E. 


Counting. 


of RF amplifier tubes; material possesses high thermal con- 
ductivity and good electrical insulating properties ; table of 
physical, mechanical and electrical characteristics. 
See also Counters—Electronic; Electron Tubes— 
Image Converters; Electron Tubes—Manufacture. 


Miniature Gas-Filled Tubes for High-Speed Counting, K. 
APEL, P.BERWEGER. Electronics v 33 n 8 Feb 18 1960 p 
46-7. Miniature gas-filled decade counters that provide visual 
indication of count, uncritical single-pulse drive, and count- 
ing speed of up to 1 Me are described; life expectancy in 
excess of 25,000 hr under suitable operating conditions; typi- 
eal circuits, 


Measurement of Thermionic Emission in Discharge Tubes, 
J.F.WAYMOUTH. Sylvania Technologist v 13 n 1 Jan 1960 
p 2-10. New method for determining maximum zero-field 
thermionic emission of hot cathode in are discharge; method 
based on detection of disappearance of potential minimum due 
to negative space charge in front of cathode delivering less 
current than its maximum zero-field emission. 


Radioactive Krypton In Cold-Cathode Gas Tubes, G.CAS- 
SIDY. Western Elec Engr v 4 n 1 Jan 1960 p 29-31. Certain 
isotope of krypton is shown to be superior substitute for 
radium bromide in cold-cathode gas tubes; not only does new 
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material produce lower radiation level, but it helps produce 
tubes of more uniform quality at reduced manufacturing cost. 


Study of Anode Drop of Glow Discharge, K.NOBATA. Inst 
Elec Engrs Japan—J v 80 n 859 Apr 1960 p 488-94. How 
current density of anode glow is affected by current density 
of plasma surrounding anode; length of anode drop region is 
shown to be fairly large, so that number of collisions of 
electrons with gas molecules occur in this region; density 
distribution of charged particles and magnitude of electron 
energy in this region; dependence of magnitude of anode drop 
potential on length of ionizing region. (In Japanese with 
English summary). 


Voltage Transients Due to Are Extinction, H.C.STEINER, 
R.W.STRECKER. AIEE—Trans v 79 pt 1 (Communication & 
Electronics) n 48 May 1960 p 139-44. Review of physical 
factor involved in cathode-spot extinction and gas-starvation 
phenomena in vapor or gas filled electron tubes to indicate 
conditions under which such phenomena are likely to occur; 
discussion of probable voltage generated; factors within tube 
which tend to limit voltage; protective circuits employed to 
prevent damage to transformers or associated equipment. 
Paper 60-76. 

Zur Entwicklung von Blitzroehren, G.PRESSLER Ilmenau 
Hochschule fuer Elektrotechnik—Wissenschaftliche Zeit v 5 
n 2-3 1959 p 233-40. Development of electronic discharge 
tubes; their design and operation; further development of 
tubes is shown to be dependent not only on their use as new 
temporary light source, but also on development and type of 
charging capacitors. 

Electrodes. See Electron Tubes—Cathodes; Electron Tubes—Dis- 
charge. 

Electron Beam. See also Electron Tubes—Electron Gun; Elec- 
tron Tubes—Klystron; Electron Tubes—Parametric; Electron 
Tubes—Traveling Wave. 


Beam Refrigeration by Means of Large Magnetic Fields, 
R.ADLER, G.WADE. J Applied Physics v 31 n 7 July 1960 
p 1201-3. It is shown that refrigerated load resistance can be 
produced by means of electron beam by employing high ratio 
between cyclotron and signal frequencies; experiment de- 
scribed in which noise temperature of 186 K is measured; it 
is also shown that large magnetic field required for beam 
cooling need not extend throughout tube. 


Contributions to Knowledge of Excess Noise, H.P.LOUIS. 
IRE—tTrans on Electron Devices v ED 7 n 2 Apr 1960 p 
95-9. Under certain conditions long, magnetically focused 
electron beam can have extremely high noise figure; it is 
found that excess noise phenomenon is initiated by scallop- 
beam amplification and is essentially dependent on non- 
laminarity of electron flow in beam. 


Defocusing of Flat Electron Beam Under Effect of Space 
Charge, K.Ya.LIZHDVOI. Radio Eng & Electronics v 4 n 1 
1959 p 192-200 English translation of article indexed in 
Engineering Index 1959 p 431 from Radiotekhnika i Elek- 
tronika Jan 1959. 


Dense Electron Beams, B.MELTZER. Brit J Applied Physics 
v 10 n 9 Sept 1959 p 391-7. Industrial context of electron 
beam design sketched; theoretical assumptions of classical 
trajectory behavior and laminarity discussed; Langmuir’s 
diode analyses, Pierce’s design method and Brillouin’s mag- 
netic collimation described, as well as recent studies of 
Pierce-Cauchy problem and self-magnetie effects in simple 
beams; summaries given of conservation principles of beam 
dynamics, use of action function in analysis and design, posi- 
tion as regards computation. 74 refs. 


Elektronnye umnozhiteli s napravlyayushchei elektronnye 
potoki setkoi, P.B.TIMOFEEV, E.G.KORMAKOVA. Radio- 
tekhnika i Elektronika v 4 n 10 Oct 1959 p 1678-84; see also 
English translation in Radio Eng & Electronics v 4 n 10 1959 
p 189-202. Electron multipliers with grid directing electron 
beams; description of multipliers yielding large amplification 
factors at low potentials between highly stable emitters hav- 
ing low dark currents; noise calculations. 


Generalized Brillouin Flow, G.KENT. AIEE—Trans v 79 pt 
1 (Communication & Electronics) n 48 May 1960 p 144-8. 
Theoretical analysis combining L.BRILLOUIN’s exact solu- 
tion to problem of space charge flow of electrons in magnetic 
field with K.SSPANGENBERG’s approach of representing elec- 
tromagnetic and electrodynamic problems simultaneously; 
Brillouin cylindrical and semi-infinite rectangular beams are 
shown to be special cases of new theory giving practical im- 
plications for focusing of beams of finite rectangular cross 
section. Paper 60-31. 


High-Voltage Electron Extraction From Arc-Discharge 
Plasma, K.G.HERNQVIST. RCA Rev v 21 n 2 June 1960 p 
170-83. Method of using are-discharge plasma as electron 
source for producing very high current density electron beams 
in vacuum is described; electrons are extracted from mag- 
netically confined mercury pool are; stable beams having 
current densities of 30 amp/cm? have been obtained for beam 
voltages of 1000 y. 


ELECTRON TUBES—Continued 


Kinematic Electron Bunching by Sinusoidal Travelling and 
Standing Waves in Short Extended Interaction Regions, H. 
GOLDE. J Electronics & Control v 9 n 4 Oct 1960 p 285-302. 
Large bunched currents can be obtained by interaction of 
electron beam with standing or traveling wave over distance 
of few wavelengths; bunching action is not confined to case 
of equal wave and beam velocity, but occurs over rather large 
range of velocities and is enhanced if beam velocity is lower 
than phase velocity of electromagnetic wave. 


Large Signal Bunching of Electron Beams by Standing- 
Wave and Traveling-Wave Systems, S.E.WEBBER. IRE— 
Trans on Electron Devices v ED-6 n 4 Oct 1959 p 3865-72. 
Large signal bunching processes in presence of space charge 
studied by extending techniques used to compute multi-cavity 
klystron bunching; bunching capability of traveling-wave and 
standing-wave systems is examined by using assumed spatial 
and time distribution of electric field. 


Low-Wattage Planar Cathode, T.N.CHIN. RCA Rev v 21 n 
2 June 1960 p 191-8. Cathode assembly developed for use in 
electron-beam tubes, such as camera tubes, kinescopes and 
traveling-wave tubes is described; for 6.3 v heater, 0.6 w of 
power mput is adequate to maintain emitting surface of new 
type cathode at temperature of 1050 K, as against 4-w for 
similar cathode of conventional construction. 


New Miniature Beam-Deflection Tube, M.B.KNIGHT. RCA 
Rev v 21 n 2 June 1960 p 266-89. Nine pin miniature type 
tube, 7360, especially suitable for use in modulators, demodu- 
lators, and converters is described; tube has “electron gun” 
that comprises cathode, control grid, sereen grid, deflection 
structure that includes two grid-like deflecting electrodes, and 
two plates; beam currents of several ma can be deflected from 
one plate to other by means of potential difference of few 
volts between deflecting electrodes. 


Noise in Electron Beams and in Four-Terminal Networks, 
M.T.VLAARDINGERBROEK. Philips Research Reports v 14 
n 4 Aug 1959 p 327-36. It is shown that calculation of mini- 
mum noise figure of electron-beam amplifiers, obtainable by 
varying physical properties of lossless beam transducer be- 
tween electron gun and interaction region, can be performed 
in manner similar to calculations of minimum noise figure of 
network fourpoles obtainable by varying signal-source im- 
pedance, 


Nonlinear Theory of Velocity-Modulated Electron Beam 
with Finite Diameter, F.PASCHKE. RCA Rev v 21 n 1 Mar 
1960 p 53-74. Solution of nonlinear space-charge-wave equa- 
tion obtained by third-order successive approximation is pre- 
sented which takes fringe field of beam into account; as 
result of investigation, two high-efficiency klystrons are pro- 
posed. 


O brillyuenovskikh elektronnykh potokakh i kontseptsii gra- 
nichnoi chastitsy, A.D.VLASOV,. Radiotekhnika i Elektronika 
v 5n 2 Feb 1960 p 264-8; see also English translation in Radio 
Eng & Electronics v 5 n 2 1960 p 125-80. Brillouin electron 
flows and boundary-particle concept; calculations of electron 
beam stability, assuming presence of boundary particles and 
laminar motion of electrons, do not always produce valid 
results ; in number of cases, such procedure leads to beams of 
unstable structure. 


On Concept of Fictitious Surface Charges of Electron Beam, 
E.L.CHU. J Applied Physics v 31 n 2 Feb 1960 p 381-8. It is 
shown that layer of electric dipoles as well as layer of sur- 
face current must be postulated on boundary of beam if ecal- 
culated RF power is to be same as in actual beam; compli- 
cated boundary strip is neglected; second-order quantities are 
included in all equations, so that small signal beam kinetic 
quantities can be reliably calculated. 


Partition Noise in Electron Beams at Microwave Frequen- 
cies, A.ASHKIN, L.D.WHITE. J Applied Physics v 31 n 8 
Aug 1960 p 1351-7. Study at 4080 Me of partition noise intro- 
duced by meshed grid as function of position along beam; 
data on beam dynamics obtained by means of beam analyzer; 
appropriate electron optics used to separate two processes 
which contribute to partition noise; observations confirm pic- 
ture of noise smoothing taking place over relatively small 
areas near cathode and elucidate contribution of random inter- 
ception of electrons to partition noise. 


Power Flow and Stored Energy in Thin Electron Beams, 
W.W.RIGROD. J Applied Physies v 81 n 7 July 1960 p 
1147-53. Time average a-c power and stored energy of space 
charge waves are evaluated without assuming that electro- 
magnetic power flow may be neglected, or that finite beam 
area can be represented by plasma frequency reduction factor 
having same values for slow and fast waves of given mode, 


Single-Velocity Equivalents for Maultivelocit Electro 
Streams, G.A.GRAY. J Applied Physics v 31 n 2 Feb 1900 7 
370-80. Several electron beam problems which involve distri- 
bution in electron velocities are treated ; multivelocity stream 
is replaced by equivalent single velocity stream; traveling 
wave tubes, space charge waves, double stream amplifier are 
treated; noise fluctuations are briefly discussed; finally, con- 


cepts are applied to analysis of microwave devices using 
re-entrant electron beams. 


Electron Emission. 


Electron Gun. 
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ELECTRON TUBES—Continued 


Some Characteristics of Magnetically Focused Electron 
Beam, G.R.BREWER. J Applied Physics v 30 n 7 July 1959 
p 1022-38. Study of behavior of Brillouin flow, including in- 
fluence of optics and of electron gun on beam-focusing char- 
acteristics ; effects of transverse “thermal” velocities; change 
in internal beam dynamics with increasing values of magnetic 
focusing field; it is found that optically good electron gun 
will produce focused beam which closely resembles theoretical 
Brillouin-flow model. 27 refs. 


Space-Charge Wave Amplification in an Electron Beam 
Moving with Variable Velocity in Channels in Lossy Medium, 
Yu.F.FILIPPOV. Radio Eng & Electronics v 4 n 2 1959 p 
99-106. English translation of article indexed in Engineering 
vases 1959 p 430 from Radiotekhnika i Elektronika Feb 


Theoretical Study of Ion Plasma Oscillations, W.W.PETER- 
SON, H.E.PUTHOFF. IRE—Trans on Electron Devices v 
ED-6 n 4 Oct 1959 p 372-7. Theoretical study made of oscil- 
lations in ion plasma in electron beam; effect of ion motion 
on electrons is neglected, and ions and electrons are assumed 
to have constant and equal density in equilibrium position; 
symmetric and transverse oscillations analyzed, each in planar 
and cylindrical geometry. 


Three-Dimensional Space Charge Flow, J.ROSENBLATT. 
J Applied Physics v 31 n 8 Aug 1960 p 1371-7. General theory 
of stationary beams of prescribed shape is developed taking 
into account electrostatic interaction between particles; 
Hamilton-Jacobi equation, expressed in particular system of 
coordinates, allows determination of potential distribution 
inside beam; electrostatic interactions only were treated; 
theory applied to plane beam with hyperbolic boundaries: 
results verified experimentally. 


Time-Dependent Electron Flow, M.C.PEASE. J Applied 
Physics v 31 n 1 Jan 1960 p 70-6. Conditions of self con- 
sistency for electron flow through arbitrary static or time 
varying electric and magnetic field are established assuming 
nonrelativistic flow, single streaming, origination of electrons 
on cathode not threaded by magnetic lines of force; time 
variant solutions are developed; one solution is radial oscil- 
lation of cloud in filamentary cathode smooth bore magne- 
tron at omega/square root of two; application of other solu- 
tions to magnetron type devices discussed. 


Waves on Filamentary Electron Beam in Transverse-Field 
Slow-Wave Circuit, A.E.SIEGMAN. J Applied Physies v 31 n 
1 Jan 1960 p 17-26. General analysis developed of problem of 
filamentary electron beam in purely transverse field slow- 
wave circuit; possible application to traveling-wave amplifiers, 
back-wave oscillators, other devices using transverse inter- 
action; traveling-wave type of transverse coupler to fast 
eyclotron wave may be useful in HF version of recently in- 
vented electron beam parameter amplifier. 


Zam elektrokinetischen Leistungstheorem, H.W.KOENIG. 
Archiv der Elektrischen Uebertragung v 13 n 11 Nov 1959 
p 475-6. Electrokinetic power theorem; formula expressing 
specified conditions, under which such power theorem holds 
equally well for arbitrary electron velocities. 


See also Electron Tubes—Cathodes; Elec- 
tron Tubes—Discharge; Electron Tubes—Electron Gun; Elec- 
tron Tubes—Materials. 

Field Emission Through Dielectric Layers, R.GOMER. Aus- 
tralian J Physics v 13 n 2A July 1960 p 391-401. Description 
and attempt at interpretation of some phenomena encountered 
in adsorption of inert gases on tungsten, with emphasis on 
those connected with emission through several dielectric 
layers; experimental techniques are discussed. 


Kinetics of Charge Build-Up on Dielectric Surface Under 
Electron Bombardment, I.R.ZAKIROVA, S.A.FRIDRIKHOV. 
Acad Sciences USSR—Bul—Phys Series (English Translation) 
v 22 n 5 1958 p 547-56. (Columbia Tech Translations, New 
York, NY). Pulse technique described for investigating 
kinetics for charging and discharging of dielectric surface; 
results of measurements on several dielectrics are given. 
See also Electron Tubes—Cathode Ray; Electron 
Tubes—Electron Beam; Electron Tubes—Television ; Electron 
Tubes—Traveling Wave. 

Design and Performance of Grid-Controlled, High-Perveance 
Electron Guns, H.E.GALLAGHER. IRE—Tyrans on Electron 
Devices v ED-6 n 4 Oct 1959 p 390-6. Design procedure and 
experimental results for typical probe-gridded guns; procedure 
used to obtain desired perveance, beam diameter, and approxi- 
mate laminar electron flow; probe geometry resulting in mini- 
mum beam distortion discussed; range of values of amplifica- 
tion factor obtainable and influence of probe geometry on this 
factor. 

Focus Reflex Modulation of Electron Guns, K.SCHLE- 
SINGER. IRE Int Convention Ree v 8 pt 3 (Electron Devices, 
Microwave Theory & Techniques) 1960 p 42-50. High resolu- 
tion and low drive features successfully combined in new type 
of electron gun for cathode ray tubes; beam intensity con- 
trolled by focused electron reflector; 1000-ua beam with 6 
divergence is controlled by signal of 12 v centered at ground 
potential. 


ELECTRON TUBES—Continued 


High Transconductance Wide-Band Cathode-Ray Gun, E. 
ATTI. Brit Instn Radio Engrs—J v 20 n 3 Mar 1960 p 
171-80. Conflict between transconductance and resolution is 
solved in screen grid amplifier gun by separating two main 
functions performed by present immersion lens, specifically 
formation of beam and control of beam’s intensity; beam 
formation remains function of immersion lens while beam 
control is additional function of lens; television guns possess- 
ing excellent resolution characteristics and transconductance 
in excess of 500u mhos described. 


High Voltage Electron Gun, N.M.POPOV. Acad Sciences 
USSR—Bul—Phys Series (English translation) v 23 n 4 1959 
p 477-82 (Columbia Tech Translations, New York, NY). Some 
observations and conclusions are reported regarding design 
and construction of electron gun with accelerating potential 
exceeding 100 kv, and guns with V-type tungsten cathodes in 
general; distinctive feature of h-v guns is multiple stage ac- 
celeration. 


Space-Charge Effects in Ultra-Low-Noise Electron Guns, J. 
BERGHAMMER. RCA Rev v 21 n 3 Sept 1960 p 369-76. Very 
low noise figures have been obtained in traveling wave tubes 
by applying positive voltage to beam-forming electrode sur- 
rounding cathode, and by simultaneously increasing axial 
magnetic field to prevent interception of electrons; it is found 
that cathode current exhibits abrupt jumps as positive poten- 
tial on beam-forming electrode is varied; experimental evi- 
dence indicates that this jump phenomenon is due to space- 
charge instability known as “6L6 effect’’. 


Trajectory Plotting in Electron Guns, G.D.ARCHARD. 
Phys Soe—Proe v 74 n 476 pt 2 Aug 1959 p 177-82. Method of 
representing space charge on resistance network analog by 
means of leak resistances is described and applied to determi- 
nation of trajectories in several conventional and uncon- 
ventional electron guns. 


Triode Electron Injection Systems for Hollow Beams, L.A. 
HARRIS. IRE—Trans on Electron Devices v ED-7 n 1 Jan 
1960 p 46-54. Electron guns, in which conical hollow electron 
beam is projected at large angle to axis into coaxial deflec- 
tion region are described; guns have triode structure so that 
perveance can be varied easily; strong deflection increases 
effective perveance of beam and makes trajectories insensitive 
to current variations; arrangements discussed which should 
be useful for initiating variable-current hollow electron beams 
in various available focusing arrangements. 

Untersuchungen an einer Elektronenflachstrahlkanone, G. 
BOLZ. Nachrichtentechnische Zeit v 12 n 9 Sept 1959 p 
464-6, Electron gun for flat beams; calculation of gun used 
in designing of focusing electrodes; solution of equation for 


potentials, in form of converging series; experimental re- 
sults. 
Electron Multipliers. See Electron Tubes—Electron Beam; 


Electron Tubes—Klystron. 
Electron Sheet. See Electron Tubes—Traveling Wave. 


Failure. See Electron Tubes—Reliability. 
Geiger Mueller. See Counters—Geiger Mueller. 
Getters. L’absorption de l’oxyde de carbone par les films de 


baryum, P.DELLA PORTA, F.RICCA. Vide v 15 n 85 Jan- 
Feb 1960 p 3-27. Gettering of carbon monoxide with barium 
films; recent studies of residual gases in electron tubes and 
vacuum systems with particular reference to presence of CO; 
literature dealing with CO sorption by barium films; theories 
concerning sorption mechanism summarized; getter capacities 
studied as function of film thickness, time of flashing, residual 
pressure preceding fiashing, temperature of condensing walls 
and temperature of sorption. 


Simposio internazionale sui gas residui nei tubi elettronici 
e in sistemi similari ad alto vuoto. Nuovo Cimento—Supple- 
mento v 12 n 3 1959 p 297-329. International Symposium on 
residual gases in electron tubes and similar high vacuum 
systems; Como, Sept 1959; 48 abstracts of papers concerning 
getters and yettering activity of Ba, Zr, Ti, measurement of 
gas evolution and absorption, pumping problem, etc. 


Heaters. Design of Vibration-Resistant Heater With Enhanced 
Service Life for High-Temperature Cathodes, L.A.TIMOSHIN. 
Acad Sciences USSR—Bul—Phys Series (English Translation) 
v 22 n 5 1958 p 635-6. (Columbia Tech Translations, New 
York, NY). Quality of high temperature heaters is improved 
by providing vacuum-tight insulating coating; heaters thus 
prepared have high mechanical strength and have passed 
service tests of up to 4200 hrs. 


Electric Breakdown of Thin Layers of Alundum, S.N. 
KOIKOV, A.N.TSIKIN. Acad Sciences USSR—Bul—Phys 
Series (English Translation) v 22 n 5 1958 p 618-22. (Colum- 
bia Tech Translations, New York, NY.) Breakdown voltages 
and lifetimes were determined at pressures of 10-* to 10-° mm 
Hg in temperature range from 300 to 2000 K; pertinence to 
production of long-lived radio tubes by improvement of alun- 
dum coatings on electron tube heaters. 

Transient Processes in Heaters, Yu.K.SHALABUTOV. Acad 
Sciences USSR—Bul—Phys Series (English Translation) v 22 
n 5 1958 p 623-34. (Columbia Tech Translations, New York, 
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NY.) Investigation showed that ionic and polarization proc- 
esses play substantial role and influence electric properties 
of heater coating; correlation parameter is deduced by means 
of which useful life of individual heaters can be, to some 
extent, predicted. 


Helitron. See Electron Tubes—Traveling Wave. 
Iconoscopes. See Electron Tubes—Television. 


Image Converters. Eine einfache Apparatur zur Herstellung 
von Photokathoden, K.THIELE. Vakuum-Technik v 9 n 3 
Apr 1960 p 72-6. Description of apparatus for making photo- 
electric cathodes used in image converters; versatility of vac- 
uum system enables its application for other types of vacuum 
work, such as counting tubes, etc; ultimate vacuum obtain- 
able is greater than 10-‘u, after baking of high vacuum sec- 
tion of equipment. 


Electronic Scanning System for Infrared Imaging, M.E. 
LASSER, P.H.CHOLET, R.B.EMMONS. IRE—Proc v 47 n 
12 Dee 1959 p 2069-75. Imaging tube that consists of semi- 
conducting window at one end and infrared transparent win- 
dow at other; when under electron bombardment, area be- 
comes opaque; by focusing infrared image on window and 
scanning with electron beam, moving opaque spot is produced 
that subtracts small variable amount of energy as image 
passes through window to infrared detector; energy variations 
converted into video signal. 


Image Intensifier with Transmitted Secondary Electron 
Multiplication, W.L.WILCOCK, D.L.EMBERSON, B.WEEK- 
LEY. Nature (Lond) v 185 n 4710 Feb 6 1960 p 370-1. De- 
scription of new image intensifier under development consist- 
ing essentially of antimony-cesium photocathode, aluminum- 
backed zine sulphide-silyer phosphor, and parallel electron 
multiplying dynodes comprising layers of aluminum and 
potassium chloride deposited on aluminum oxide film. 

Image Orthicon. See Electron Tubes—Television. 
Image Storage. See Electron Tubes—Signal Storage. 
Infrared. See Electron Tubes—Image Converters. 
Kinescope. See Electron Tubes—Television. 


Klystron. See also Electron Tubes—Electron Beam; Electron 
Tubes——-Traveling Wave. 


Detection in Cathode Circuit of Non-Oscillating Reflex 
Klystron, S.A.KORNILOV, O.N.KAZBEKOVA. Radio Eng & 
Electronics v 4 n 3 1959 p 176-85. English translation of 
article indexed in Engineering Index 1959 p 432 from Radio- 
tekhnika i Elektronika Mar 1959. 


Disquisition of Innovations and Gadgetry Used in Volume 
Production of Super Power Electron Device, J.A.JOLLY. IRE 
Int Convention Ree vy 8 pt 6 (Component Parts, etc) 1960 p 
19-32. X626 is super power klystron specifically developed to 
produce over 80 Kw of average power at UHF frequencies ; 
production techniques necessary to volume produce device 
which weighs over 700 lb and stands over 10 ft tall are 
described. 


Experimental Investigation of Two-Cavity Klystron Operat- 
ing Under Large-Signal Conditions, I.M.STEPHENSON. Instn 
Elee Engrs—Proe v 107 pt B (Electronic & Communication 
Eng) n 31 Jan 1960 p 60-6. Klystron with variable drift for 
investigating velocity-modulated electron beams, operating at 
300 Me; it is shown that optimum drift length of tube is 
considerably reduced when input signal is large; parameter 
that determines whether signal is large, is ratio of modulating 
RF voltage to beam accelerating multiplied by ratio of signal 
frequency to plasma frequency. Paper 3130 E. 


Experimental Two-Cavity Klystron, L.C.ROBINSON. Instn 
Radio Engrs, Australia—Proe v 21 n 5 May 1960 p 332-5. 
Design, construction and performance of X-band two-cavity 
klystron amplifier with waveguide input and output systems; 
device designed for 1 kv operation with 8 to 10 db low level 
gain; as oscillator it has produced power output of 0.6 w at 
1 kv. 


Fluktuatsii v otrazhatel’nom klistrone, E.N.BAZAROV, 
M.E.ZHABOTINSKII. Radiotekhnika i Elektronika v 4 n 10 
Oct 1959 p 1685-92; see also English translation in Radio 
Eng & Electronics v 4 n 10 1959 p 203-18. Fluctuations in 
reflex klystron; fluctuation study under conditions of self- 
oscillations, synchronization, second type resonance, and syn- 
echronization on higher type resonance harmonics; expressions 
for amplitude and phase fluctuations and for oscillation spec- 
trum. 


Impedance Adjustment Effects on Reflex Klystron Amplifier 
Noise, K.ISHII. Microwave J v 2 n 12 Dee 1959 p 43-6, 
Impedance adjustment effects on noise figure of 2K25 reflex 
klystron amplifier were examined experimentally and theo- 
retically; to have low noise figure, circuit impedance must be 
chosen so that amplifier can stay out of oscillation region 
of Rieke diagram, and electronic impedance must be adjusted 
so that most desirable tuning can be realized at operating fre- 
quency. 

Iterative Numerical Method for Stagger-Tuning Multicavity 
Klystron Amplifiers, B.A.AULD, A.T.ISAACS, A.D.MOORE. 
IRE—Can Convention Ree 1958 p 469-74, Method for determi- 
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nation of frequencies and loaded Q’s of resonators of broad- 
band multicavity klystron amplifier; using small signal theory 
and pole zero techniques, cavity resonances are alternately 
adjusted to satisfy two conditions of physical realizability and 
flat response over specified bandwidth. 


Low-Noise Klystron Amplifiers, R.G.ROCKWELL. IRE— 
Trans on Electron Devices v ED-6 n 4 Oct 1959 p 428-37. 
Klystrons possess low noise capabilities if suitable gun is 
used; need for high perveance gun poses most difficult prob- 
lem; new klystron assembly techniques also required because 
of need for entirely non-magnetic tube; several two-cavity, 
low-noise amplifiers for S-band and C-band operation de- 
scribed. 


Nettverksanalog til syntese av mange-kavitets klystron, K. 
BLOTEKJAER. Elektroteknisk Tidsskrift v 72 n 29 Oct 15 
1959 p 418-16. Network analogy for synthesis of multi-cavity 
klystrons; method for synthesizing stagger tuned klystrons 
with arbitrary number of cavities, is based on transmission 
line analog; line voltage and line current of signal, propa- 
gating on line loaded discretely with resonant circuits, are 
closely analogous to RF beam velocity and RF beam current 
propagating on electron stream in klystron amplifier. 


Obtention des grandes puissances en hyperfréquences (les 
klystrons amplificateurs). Acta Electronica v 4 n 1 Jan 1960 
p 7-114. Obtainment of high UHF power output (amplifying 
klystrons): Microwave technique, R.CHAMPEIX, 17-17; Prin- 
ciples of klystron amplifiers, C.ZLOTYKAMIN, 19-46; De- 
velopment of wide-band power klystrons, C.ZLOTYKAMIN, 
47-57; Ceramics in development of high power UHF Tubes, 
M.CAMUZAT, 56-69; Cathodes for high-power UHF Tubes, 
G.NOEL, 71-80; Technology of microwave tubes, E.CASSAN- 
HIOL, 81-95; Telecommunications by means of tropospheric 
propagation, C.DUCOT, G.ANDRIBUX, J.CAYZAC, 97-114. 


On Analysis of Multi-Frequency Bunching in Reflex- 
Klystron Multipliers, V.S.STAL’MAKHOV, A.F.GOLUBENT- 
SEV. Radio Eng & Electronics v 3 n 10 1958 p 27-45. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 432 from Radiotekhnika i Elektronika Oct 1958. 


On Use of Virtual Cathodes For Microwave Detection, A.I. 
KOSTIENKO, M.N.DEVIATKOV, A.A.LEBED. Radio Eng & 
Electronics v 4 n 3 1959 p 186-95. English translation of 
article indexed in Engineering Index 1959 p 432 from Radio- 
tekhnika i Elektronika Mar 1959. 


Reflex Klystron Amplifiers with Hybrid T Coupling, K. 
ISHII. Electronics v 83 n 24 June 10 1960 p 64-5. Two reflex 
klystron regenerative amplifiers are coupled in hybrid T cir- 
cuit; results indicate that directivity of hybrid T-coupled 
amplifier, 7 db, is 4.5 db better than single stage reflex 
klystron amplifier; linearity at high input levels is better than 
that of cascaded reflex klystron amplifiers. 


Reflex Klystrons for Wavelengths of 4 and 2.5 mm, B.B. 
van IPEREN. Philips Tech Rev v 21 n 8 1959-60 p 221-8. 
Description of type DX 151 now being produced, which op- 
erates on 2500 v and 15-17 ma, with output of 100 to 200 


mw; L cathode is of dispenser type; other experimental tubes 
discussed. 


Small-Signal Theory of Multicavity Klystrons, G.R.WHITE. 
IRE—Trans on Electron Devices vy ED-6 n 4 Oct 1959 p 
449-57. Small-signal formulation developed for multi-cavity 
klystrons with nonideal gaps; complete 1-dimensional descrip- 
tion of modulation at gap is given including modifications due 
to space-charge forces; stagger-tuned amplifiers treated by 
matrix and scalar methods. 


Spectral Density of A.M.Noise in Reflex Klystrons, H. 
HAGGBLOM. Instn Elee Engrs—Proe vy 106 pt B (Electronic 
& Communication Eng) n 380 Nov 1959 p 497-500. Measure- 
ments, in frequency range of 1-100 ke/s, from signal fre- 
quencies 4.7 and 9.3 Ge/s, with equipment consisting of crystal 
diode as first detector, i-f amplifier, vacuum diode as second 
detector and selective l-f amplifier; noise density is found, 


Vie weree accuracy, to be constant in actual range. Paper 


Transistorized Frequency Stabilization for Reflex Klystrons 
Used in Magnetic Resonance, P.JUNG. J Sci Instruments v 37 
n 10 Oct 1960 p 872-4. High-gain quick-acting stabilizer can 
be built by choosing HF sweep, and effect of ripple and drift 
of power supply can be reduced by factor of about 1000; 


stabilizer is suitable for magnetic-resonance experiments and 
other microwave applications. 


Untersuchungen ueber Frequenzstabilisation im Mikro- 
wellengebiet, A.BRAENDLI. Zurich, Bidgenoessische Tech- 
nische Hochschule—Institut fuer Hochfrequenztechnik—Mit- 
teilungen n 25 1958 51 p. Studies in frequency stabilization in 
microwave range; discriminator of “equal arm discriminator” 
type investigated using variable resonant cavity and special 
ridge waveguide modulator and detector; discriminator can 
be set to prescribed frequency with one adjustment and per- 
mits stabilization of reflex klystron (Varian X13); with 
power input of 1 mw stabilization factor is about 10,000; 


maximum usable value is about 4000; i i 
tn i ek maximum short time 
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Using Reflex Klystrons as Millimeter-Wave Amplifiers, K. 
ISHII. Electronics v 33 n 12 Mar 18 1960 p 71-3. Although 
essentially oscillator, reflex klystron can be used as amplifier 
by careful control of its parameter; square wave characteris- 
tics, gain, output, and pulse characteristics discussed. 

Life. See Electron Tubes—Reliability. 
Magnetron. See also Electron Tubes—Electron Beam. 


Frequeney-Locked Grid-Controlled Magnetron, C.L.CUC- 
CIA. RCA Rev v 21 n 1 Mar 1960 p 75-93. 800-Me magnetron 
is described which uses cathode-grid structure in which 
standing wave is set up around cathode close to source of 
emission to introduce frequency-locking signal into electron 
cloud; experimental magnetron has been locked in frequency 
over range exceeding 10 Mc; output power can be modulated 
from virtually zero power to several hundred watts without 
attendant frequency modulation. 


General Steady-state Theory of Cylindrical Magnetrons, P.A. 
LINDSAY. J Electronics & Control v 9 n 4 Oct 1960 p 
241-83. Theory takes into account space charge and Maxwellian 
distribution of emission velocities of electrons; this makes 
it possible to caleulate volume density of electrons and radial 
and azimuthal components of electron current density at any 
point between cathode and anode; number of conclusions 
abies for certain important ranges of potential distributions. 

refs. 


K raschetu rabochikh kharakteristik mnogorezonatornykh 
magnetronov, S.I.BYCHKOV. Radiotekhnika i Elektronika v 4 
n 3 Mar 1959 p 468-74; see also English translation in Radio 
Eng & Hiectronics v 4 n 3 1959 p 167-75. Calculation of oper- 
ating characteristics of multicavity magnetrons; analytical 
dependence of average value of radial and tangential com- 
ponents of electron velocity near anode, in case of cycloidal 
trajectory, on high frequency state of magnetron operation. 


K staticheskoi teorii magnetrona s vneshnim katodom, G.K. 
IVANOVA. Zhurnal Tekhnicheskoi Fiziki v 29 n 9 Sept 1959 
p 1068-9. Static theory of magnetron with external cathode; 
qualitative study resulting in generalization of published 
results on stationary electron movement to magnetrons with 
arbitrary relation of anode radii to those of cathodes. 


Magnetron accordable dans la bande C, M.PALIES. Vide 
v 15 n 86 Mar-Apr 1960 p 140-50. Tunable C band magnetron ; 
design and construction of high frequency C band tube for 
use in navigational radar. 


O nekotorykh osobennostyakh magnetrona s_ vtorichno- 
emissionnym katodom, L.A.RIVLIN. Radiotekhnika i Elektro- 
nika v 4 n 9 Sept 1959 p 1505-12; see also English translation 
in Radio Eng & Electronics v 4 n 9 1959 p 145-57. Peculiarities 
of magnetrons with secondary emission cathode; differential 
equation of anode current; analysis of stationary solutions; 
build-up of anode current accompanying magnetron excitation. 


On choice of Optimum Parameters for Pulse Power Magne- 
trons in Millimetre Band, L.A.RIVLIN. Radio Eng & Elec- 
tronics v 4 n 4 Apr 1959 p 163-72. English translation of 
article indexed in Engineering Index 1959 p 433 from Radio- 
tekhnika i Elektronika Apr 1959. 


Proposed Ferrite-Tuned Magnetron, A.SINGH, R.A.RAO. 
Instn Telecommunication Engrs—J v 5 n 2 Mar 1959 p 72-6. 
Magnetron may be tuned by suitably placing ferrite material 
in resonator and varying effective permeability through biasing 
magnetic field; inverted interdigital magnetron with coaxial 
line coupled to region enclosed by fingers is well suited for 
purpose; ferrite may be placed near shorted end of line and 
biased by radial field; ferrite material thus located can be 
kept out of main magnetic field of magnetron; tuning range 
of 5 to 10% may be expected. 

Range of Pulsed Magnetrons for Centimetre and Millimetre 
Waves, J.VERWEEL, G.H.PLANTINGA. Philips Tech Rev 
vy 21 n 1 1959/60 p 1-9. Four experimental magnetrons with 
virtually same geometrical proportions for wavelengths of 
Syd wil hee Mo} Foy a | mm, with peak outputs of 1100, 70, 80, 
and 40 kw respectively; wavelength is proportional and mag- 
netic field inversely proportional to linear dimensions, and at 
same anode voltage and current same power is generated; 
tubes made of copper components and contain axially mounted 
L-type cathode. 


Relation Between Permanent Magnet Configuration and 
Performance, P.P.CIOFFI. AIEE—Trans v 78 pt 1 (Communi- 
cation & Electronics) n 46 Jan 1960 p 979-81 (discussion) 
981-2. Magnetic-circuit analysis of relative merits of bowl- 
shaped and conventional U-type permanent-magnet configura- 
tions, such as used in magnetic circuit of airborne magnetrons. 
Paper 59-1120. 

Resonator and Output Couplers for Wide Tuning Range 
Inverted Magnetron, A.SINGH, N.C.VAIDYA, R.A.RAO, K. 
CHANDRA, G.S.SIDDHU. Instn Telecommunication Engrs— 
Iv 6n 4 June 1960 p 153-60. Wide tuning ranges obtained 
in operating inverted interdigital magnetron ; output couplers 
involving use of loop, probe, or iris studied; in design ap- 
proach using iris type of coupler, external Q can be made 
to stay fairly uniform over entire tuning range; with this 
coupler, good circuit efficiency can be obtained. 
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Theory of Amplitron, G.E.DOMBROWSKI. IRE—Trans on 
Electron Devices v ED-6 n 4 Oct 1959 p 419-28. Amplitron 
device is analyzed from normal mode viewpoint based on 
predominance of reentrant character of stream; nature of 
space charge deduced from this hypothesis is that of rotating 
set of identical spokes having equal angular spacing in inter- 


action space; gain, bandwidth, and power limitations dis- 
cussed. 
Manufacture. See also Ceramic Products—Metallizing ; Electron 


Tubes—Klystron; Electron Tubes—Television; Electron Tubes 
—Triode; Pumps, Vacuum. 


Ceramic-Titanium Sealing Process, A.J.VELTE. Vide v 
15 n 88 July-Aug 1960 p 330-41. New brazing process for 
making titanium-ceramic seals for HF electron tubes was 
developed, that depends upon use of correct brazing tempera- 
ture for titanium alloy, and also requires limitation of internal 
residual stresses in ceramic to compressive ones only; proce- 
dure and equipment is described. (In French and English). 


Development of Automatic Machinery for Making Electron- 
Tube Stems, M.M.BELL. IRE Nat Convention Rec v 7 pt 6 
(Component Parts, etc) 1959 p 25-8. Almost all receiving 
tubes made use stem which consists of wires molded into glass 
onto which internal tube structure is built, and to which 
envelope is later sealed; some problems peculiar to manufac- 
ture of such electron tube stems, and development of stem 
making machinery. 


Hinige Toleranzprobleme in der Massenfertigung von Elek- 
tronenroehren, H.L.MULLER. VDI Berichte v 37 1959 p 57-63. 
Problems of tolerances in mass production of electron tubes 
in discussing influence of machining on functions of tubes, 
mechanical questions only are considered. 


Evaluating Getter-Ion Pump for Vacuum Firing Furnace 
Applications, R.T.McKENZIE. Sylvania Technologist v 13 n 
2 Apr 1960 p 50-1. Tests were made to determine effectiveness 
of 250 liter/sec Vaclon pump in vacuum firing of electron 
tube parts in 55-liter vacuum furnace at 1100 C; performance 
is compared with conventional 4-in. oil diffusion pump operat- 
ing in 10° mm Hg range. 

Extrusion Hobbing Forms Intricate Cavities, W.E.ZIM- 
MERMAN. Tool Engr v 45 n 2 Aug 1960 p 41-4. Hobbing which 
is die-making technique, can be successfully applied to manu- 
facture of small parts with complex internal configurations; 
method used successfully in manufacturing anodes for radar 
transmission tubes; press selection; die construction; hob 
design; preparation of blank; hobbing of anode; method is 
economical for shaping “‘unmachinable”’ cavities on production 
basis. 

Ferrous Fluoborate Iron Plating Application for Microwave 
Tubes, C.ZABEL, E.FLORES. Sylvania Technologist v 13 n 3 
July 1960 p 97-100. Improved method for electroplating iron 
on tungsten traveling wave tube components to provide 
attenuation of RF energy; plating bath involves problems in 
bath maintenance, pitting, and loss of throwing power; cor- 
rective techniques are outlined. 


L’utilisation de scellements 4 la silice dans la fabrication de 
tubes speciaux 4 multiples traversées de courant, M.PEQUI- 
GNOT, M.VERNA. Vide v 14 n 83 Sept-Oct 1959 p 290-4. Use 
of silica seals in producing special tubes with numerous lead- 
in wires; silica has thermal and mechanical properties es- 
sential to some vacuum techniques, and optical properties 
valuable in production of tubes for high temperature service, 
ultraviolet transparent windows, arc tubes, CR tubes, mercury 
tubes, and photomultipliers; methods developed for simple 
construction of tight seals. 


Manufacturing Radio & Television Valves. Mass Production 
v 86 n 5 May 1960 p 76-83; see also Metal Industry v 96 n 
11 Mar 11 1960 p 211-13. Blackburn plant of Mullard, Ltd, 
is integrated unit producing radio and television tubes and 
glass and wire from which they are made; production of glass 
tubing is continuous process; glass making furnaces and 
other equipment used; manufacture of tungsten and moylb- 
denum wire; account of wire making concentrates on tung- 
sten; major part of plant is engaged in manufacture of 
receiving tubes. 


Mass Spectrometer Tests Tightness of Seals, J.L.PETERS. 
Electronics v 33 n 14 Apr 1 1960 p 74-6. Production-line 
leak detecting mass spectrometer used in electron tube manu- 
facturing; high precision achieved with two magnetic analy- 
zers in series; leak size determined by measuring quantity of 
helium escaping. 


Novel Method of Fabricating Ceramic Stems, A.J.STOECK- 
ERT. Electronic Components Conference—Proe 1959 p 228- 
31. Technique, material, and processing involved in sealing 
metal leads to ceramic stem wafers in ceramic tubes are 
described; method makes use of active metal, or alloy con- 
taining active metal, which in its molten state reacts with 
and bonds to ceramic. 


Piercing Tool for Producing Number of Small Closely- 
spaced Slots, L.HODGE, R.SHEPPARD. Machy (Lond) v 95 
n 2457 Dec 16 1959 p 1265-9. Tool described was developed 
by authors at Services Electronics Research Laboratory, Har- 


442 THE ENGINEERING INDEX—1960 


ELECTRON TUBES—Manufacture—Continued 


low, for manufacture of slow wave structure for small h-f 
traveling wave tube; tool provides method of producing large 
number of very fine and closely spaced slots to high degree of 
precision; principles of design; punch blades and spacers. 


Production of Television Tubes. Mass Production v 36 n 4 
Apr 1960 p 100-6. Simonstone plant of Mullard, Ltd, produces 
over 1,500,000 television tubes/year, operating 24 hr/day for 
five days weekly; production begins with component parts 
of glass bulb: cylindrical neck, flared cone, and rectangular 
faceplate; process of assembling; details of 24 automatic 
machines for welding faceplate to neck and cone assembly ; 
manufacturing procedure and equipment used. 


Radio Valve and Television Tube Factory. Engineer v 209 
n 5432 Mar 4 1960 p 390-2. Outline of layout and main 
manufacturing processes at new factories of Mullard, Ltd, in 
Lancashire; factories produce TV and radio tubes, glass 
and fine wire; town gas used in manufacturing processes at 
rate of about 1,800,000 therms/yr. 


What’s New in Electron Tubes. Electronics v 33 n 18 
Apr 29 1960 p 55-90. Developments and refinements in electron 
tube production are reviewed; types discussed include receiv- 
ing, high-vacuum power, gas-filled, linear-beam microwave, 
crossed-field microwave, and cathode-ray tubes, also storage, 
counting, and phototubes. 

Materials. See also Copper and Alloys—Electric Properties ; 
Electron Tubes—Cathodes; Electron Tubes—Getters; Elec- 
tron Tubes—Manufacture; Electron Tubes—Testing; Glass— 
Mechanical Properties. 

Emploi d’une diode d’essais comme moyen de controle des 
materiaux de construction des tubes electroniques, J.P.FREY- 
TAG. Vacuum vy 10 n 1-2 Feb-Apr 1960 p 40-8. Use of experi- 
mental diode for control of materials of construction of 
electron tubes; manufacture of high power microwave tubes 
has shown importance of materials which constitute tube; 
influence of materials on oxide coated cathode in test diode 
investigated; diode described is adapted to needs of pulsed 
tubes and permits measurement of cathode performance under 
operating conditions. (In French). 

Measurement of Gas Evolution and Absorption from Ma- 
terials used in Vacuum Tubes, K.HASHIMOTO, H.IWAYA- 
NAGI, H.FUKUSHIMA. Vacuum vy 10 n 1-2 Feb-Apr 1960 p 
92-9. By review of basic principles, review of methods of 
measurement, and original experimental work, new gage devel- 
oped which measures and automatically records gas evolution 
and adsorption by gas flow method; measurement of outgas 
characteristics of metal plates are given; application of gas 
adsorption characteristics of Ti, for Nz, O2, CO, and CO2 at 
various temperatures are considered. 


New CFTH Processes for Ceramic Tubes, M.GERLACH. 
Vide v 15 n 88 July-Aug 1960 p 355-62. Results of 18 mo 
development program in which metal-ceramic technology was 
utilized in investigation of various types of electron tubes; 
description of construction and operating characteristics of 
tube F6001 which yields 20-25 kw with duty cycle of 3/1000; 
use of ceramics enables improvement in mechanical and ther- 
mal ratings of conventional tubes and furthers development in 
area of higher frequencies and miniaturization. (In French 
and English). 

Status Report on Ceramic Receiving Tube Development, 
J.O.MeNALLY. Electronic Components Conference—Proe 1958 
p 168-85. Ceramic receiving type tubes surveyed and evaluated ; 
present technical position of various structural approaches 
emphasized; various ceramic seal techniques discussed. 


Use of Platinum in High Power Thermionic Valves, A.K. 
SNELL. Platinum Metals Rev v 4 n 38 July 1960 p 82-5. 
To combine negligibly low grid emission characteristic of 
platinum with rigidity and high temperature strength of 
molybdenum, control grid assemblies in large thermionic 
tubes for transmission and industrial uses are constructed with 
platinum-clad molybdenum wire; grid structure of this kind 
described; high power television tetrode in which both control 
grid and sereen grid are made of platinum-clad molybdenum 
wire. 

Memory. See Computers—Data Storage; Electron Tubes—Sig- 
nal Storage. 


Microwave. See also Electron Tubes—Electron Beam; Electron 
Tubes—Klystron; Electron Tubes—Manufacture; Electron 
Tubes—Materials; Electron Tubes—Noise; Electron Tubes— 
Parametric; Electron Tubes—Traveling Wave; Radio Equip- 
ment—Microwave. 


All-Metal Bakeable Taps for High Vacuum, N.W.ROBIN- 
SON. Electronic Eng v 31 n 382 Dee 1959 p 759-60. Vacuums 
of order of 10-'!° mm Hg are necessary in many microwave 
and image intensifier tubes; this may be accomplished by 
system developed by Alpert, in which greaseless isolating tap 
is necessary component; suitable all-metal bakeable tap is 
described and its performance enumerated. 


Carcinotrons du type 0 fonctionnant sur une longueur d’onde 
de 2 mm, M.YEOU-TA. Onde Electrique v 39 n 391 Oct 1959 
p 789-94. Type 0 carcinotrons operating at 2 mm wavelength; 


ELECTRON TUBES—Continued 


limitations of carcinotron at very high frequencies; basis 
for development of apparatus; experimental results on 2.1 
and 1.8 mm. 


Graphische Symbole fuer Mikrowellenroehnren, G.W.EP- 
PRECHT. Assn Suisse des Electriciens—Bul v 51 n 9 May 7 
1960 p 457-61. Graphical symbols for microwave tubes ; number 
of partial symbols is proposed for obtaining uniform system 
for such tubes; only few new symbols are used. 


High Average Power Dissipation in Helix Tubes, A.H. 
IVERSON. IRE—Trans on Electron Devices vy ED 7 n 2 Apr 
1960 p 74-7. By precisely shrinking glass envelope around helix 
to controlled depth, thus providing exceptionally low thermal 
impedance to outside of envelope, and passing suitable coolant 
over envelope, it has been found that power dissipation capa- 
bility of helix circuits can be extended by more than one order 
of magnitude. 


Metal-Ceramie Disec-Seal Triode for Frequencies up to 6000 
Mc/s, E.LMENTZEL, H.STIETZEL. Philips Tech Rev v 21 n 3 
1959/60 p 104-8. Experimental disk-seal developed and provi- 
sionally designated type OZ 92; electrode system is same as 
EC 59 but wall is ceramic AlzOs and Fe-Ni-Co alloy; advan- 
tages of ceramic over glass are better heat conductivity which 
permits higher thermal loading without electrolysis at high 
temperatures, lower dielectric losses, and greater resistance 
to deformation at high temperatures, which enabled simple 
tube design. 


Microwave Tubes—Introductory Review with Bibliography, 
A.F.HARVEY. Instn Elec Engrs—Proe v 107 pt C n 11 
(Monograph n 343) Mar 1960 p 29-59. Various types of elec- 
tron tubes employed for amplification and generation at 
microwave frequencies; grid-controlled tubes; how interaction 
of space-charge waves with resonant cavities and slow-wave 
circuits results in various forms of drift-space and growing- 
wave tubes; crossed-field interaction in planar and circular 
geometry; bibliography up to May 1958 contains 698 refs. 


Microwave Valves: Survey of Evolution, Principles of Opera- 
tion and Basie Characteristics, C.H.DIX, W.E.WILLSHAW. 
Brit Instn Radio Engrs—J v 20 n 8 Aug 1960 p 577-609. 
Principal modern types of microwave tubes described accord- 
ing to thin mode of operation; survey of performances ob- 
tained with each type. 89 refs. 


Ob izmenenii energii chastitsy ili sistemy pod vozdeistviem 
vneshnikh sil, V.I.GAIDUK. Radiotekhnika i Elektronika v 4 
n 9 Sept 1959 p 1513-26; see also English translation in Radio 
Eng & Electronics v 4 n 9 1959 p 158-80. Energy change of 
particle or system under action of external forces; expression 
for arbitrary movement of particles; example of electron in- 
teraction with h-f oscillations in strophotron. 


Phenomenes parasites de modulation dans les tubes a 
faisceaux longs du type Carcinotron O, D.REVERDIN. Annales 
de Radioelectricite vy 15 n 60 Apr 1960 p 147-68. Spurious 
modulation phenomena in beam of O-type carcinotron tubes; 
source of parasitic AM of electronic current and hence of 
UHF power is shown to be in ionic plasma oscillations in 
beams of some of these backward wave tubes; AM is converted 
to FM, which is equally troublesome; methods to overcome 
two types of parasitic modulation. (English abstract). 


Two Versatile High-Transconductance Broadband Tubes D3a 
and E280F, W.SCHNEIDER, R.WOLFRAM. Siemens Rev v 
26 n 8 Dec 1959 p 281-6. Constructional design of long range 
communications tubes with figures of merit of 230 me, and 
185 me, respectively; design is based largely on use of frame 
grid in order to reduce grid-cathode spacing. 


Wide-Band Triode Amplifier with Output of 10 W at 4000 
Mc/s, J.P.M.GIELES, G.ANDRIEUX. Philips Tech Rev v 21 
n 2 1959/60 p 41-6. Construction and properties of amplifier 
for EC 59 disk seal triode, designed to operate in frequency 
band from 3800 to 4200 Me; comparison with one previously 
designed for EC 157; at output of 10 w and bandwidth of 
100 Me, average gain was measured at 8.6 db; maximum out- 
put obtainable without overloading was 15 w. 


Miniature. See also Electron Tubes—Electron Beam; Electron 
Tubes—Television. 


Investigation of Residual Gases in Vacuum Systems, S.P. 
WOLSKY, E.J.ZDANUK. Vacuum vy 10 n 1-2 Feb-Apr 1960 
p 13-21. Considerable information has been obtained concern- 
ing origin of residual gases in evacuated systems; experimental 
equipment included omegatron mass spectrometer, sensitive 
quartz microbalance, apparatus for determining adsorptive 
properties of getter films, and associated vacuum systems ; 
preliminary data concerning residual gas content of miniature 
electron tubes is presented. 


Noise. See also Electron Tubes—Cathodes; Electron Tubes— 
Electron Beam; Electron Tubes—Klystron; Electron Tubes 
—Television; Radio Equipment—Noise. 


Automatic Display of Noise Suppression Factor, J. TAMIYA. 
Electronics v 33 n 6 Feb 5 1960 p 55-7. Electronic analog 
type ratio computer is described which automatically com- 
putes and displays on oscilloscope noise suppression factor 
of tube shot noise; noise suppression factor is ratio of true 


Parametric. Electron-Beam 
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shot noise to pure shot noise; ratio computer was designed 
as part of noise display machine. 


Das Rauschen von Pentoden bei niedrigen Frequenzen, I.P. 
VALKO, A.KEMENY, A.PALFI. Periodica Polytechnica——Elec 
Eng v 3 n 2 1959 p 103-8. Pentode noise at low frequencies : 
device for measurement of electron tube and transistor noise 
at frequencies 0.5 to 70,000 es; various kinds of noise can be 
studied by instrument when using different band filters: ap- 


plication of device to study of possible components of flicker 
noise in anode flux of pentode. 


: Noise Reduction in Microwave Tubes by Getter-Ion Pump- 
ing, N.W.W.SMITH. Vacuum v 10 n 1-2 Feb-Apr 1960 p 106-9. 
Problem of ion noise in microwave oscillators and amplifiers 
is explained; residual gas pressures of approximately 10-® 
Torr must be maintained in order to eliminate ion noise; 
description of construction of ion getter pump built into 
backward wave oscillator and designed to operate continuously 
while oscillator is in use; problems associated with main- 
taining low pressures are discussed. 


On Nonconservation of Noise Parameters in Multivelocity 
Beams, J.BERGHAMMER, S.BLOOM. J Applied Physies v 31 
n 3 Mar 1960 p 454-8. Hydrodynamic method is applied to 
noise problem; macroscopic equations for conservation of 
charge, momentum, and energy, as derived from Boltzmann 
equation, are applied to electron stream having small velocity 
spread; noise parameters, S and II, lose their invariance in 
presence of velocity spread; changes of S and II are such as to 
lower minimum noise figure in beam-type microwave tube. 


Oscillator. See Electron Tubes—Klystron; Electron Tubes— 
Microwave; Electron Tubes—Noise; Electron Tubes—Traveling 
Wave; Electron Tubes—Triode; Radio Oscillators; Signal 
Generators. 


Parametric Amplifiers, C.B. 
CRUMLY, R.ADLER. Electronic Industries v 18 n 11 Nov 
1959 p 73-6. In addition to excelling in bandwidth and stability, 
vacuum tube amplifiers have been designed which achieve low 
noise performance comparable with solid state devices and 
even masers; these advantages are illustrated by comparing 
operation of fast-wave electron-beam amplifier with negative- 
resistance varactor amplifier. 


Parametric Amplification, Power Control, and Frequency 
Multiplication at Microwave Frequencies Using Cyclotron- 
Frequency Devices, C.L.CUCCIA. RCA Rev v 21 n 2 June 1960 
p 288-44. Principles of operation are given for electron beam 
parametric amplifier, electron coupler power control tube, 
and electron coupler frequency multiplier, all of which 
comprise new group of microwave devices using transverse 
electric fields and axial cyclotron frequency magnetic fields. 


Pentode. See also Electron Tubes—Noise. 


High Performance Impedance Transformation with EFP- 
60 Secondary-Emission Pentode, N.S.NAHMAN, E.J.MARTIN, 
Jr. IRE—tTrans on Electron Devices v ED 7 n 2 Apr 1960 p 
99-104. Unique characteristics of EFP-60 secondary-emission 
pentode are discussed, and two circuits are described which 
indicate possibility of achieving cathode follower action with 
virtual unity gain and consequently high input to output 
impedance transformation ratio; some aspects of circuit as 
applied to millimicro-second pulse work are discussed. 


How to Use Secondary-Emission Pentode, E.J.MARTIN, Jr. 
Electronics v 33 n 41 Oct 7 1960 p 60-3. Unique properties 
of secondary emission pentode are discussed and illustrated 
by circuits frequently used for high speed short duration 
pulse generation, triggering and pulse amplification. 


Pickup. See Electron Tubes—Television. 
Picture Storage. See Electron Tubes—Signal Storage. 
Power Supply. Transistorized Power Supplies for Travelling- 


Wave Tubes, Cathode-Ray Tubes and Klystrons, A.GOW- 
THORPE, P.JEFFERSON. Instn Elec Engrs—Proc v 106 Pt 
B Supp n 18 May 1959 p 1325-33. How stable h-v and extra 
h-v supplies, and, in some applications, stable solenoid 
focusing and d-c heater supplies may be derived from l-v d-c 
source, such as battery, having wide variation in output volt- 
age using transistorized d-c/d-c converters preceded by 
voltage regulator. Paper 3093E. 


Rating. Figure of Merit for Output Tubes, R.M.MITCHELL. 


Audio v 43 n 11 Nov 1959 p 40-2, 99-100. Method is presented 
for grouping various tube characteristics so that substitution 
of proper values gives result which can be compared numer- 
ically with that of any other tube; this is referred to as Figure 
of Merit, since it indicates relative value of tube for given 
application. 


Making Sense of Three Tube Rating Systems, A.J. HEITNER. 
Electronic Components Conference—Proce 1958 p 148-54. Elec- 
tron tube industry has developed three rating systems which 
describe permissible areas of operation for satisfactory usage ; 
systems described, and merits and disadvantages of each from 
point of view of both circuit designer and tube designer are 
indicated. 


Reliability. See also Electron Tubes—Counting ; Electron Tubes 


—Heaters; Radio Equipment—Reliability. 
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Designing for Reliability Using Thermal Analog Tubes, 
M.F.SILVERSTEIN. Electronics v 33 n 40 Sept 30 1960 p 
92-3. Device that simulates size and thermal characteristics 
of vacuum tube is described; called Thermion, device evaluates 
tube performance under various environmental conditions. 


Graphical Estimation of Mixed Weibull Parameters in Life- 
Testing of Electron Tubes, J.H.K.KAO. Technometrics y 1 n 4 
Nov 1959 p 889-407. Electron tube failures classified into 
sudden and delayed types; mixture of two Weibull distribu- 
tions, each representing one type of tube failure, is proposed, 
and simple graphical method for estimating parameters of 
mixed Weibull distribution given. 


Mathematische und_ statistische Betrachtungsweise von 
Lebensdauerangaben und Anwendung auf Elektronenroehren, 
A.DEIXLER, E.RUSCH. Nachrichtentechnische Zeit y 12 n 
12 Dee 1959 p 613-18. Mathematical and statistical methods of 
life data treatment and their application to electron tubes; 
statistical model test to investigate applicability of simple 
mathematical law to tube life and hence to reliability of 
complex equipment in general. 


Zuverlaessigkeit von Elektronenroehren im praktischen Hin- 
satz, W.CHLADEK. Nachrichtentechnische Zeit v 12 n 9 Sept 
1959 p 443-9. Reliability of electron tubes in practical applica- 
tions; comparison of published reports with experience of 
Standard Elektrik Lorenz AG, Esslingen; method of calcula- 
tion based on failure rate in conjunction with certain proper- 
ties of circuits in which tubes are used. 


Secondary Emission. See Electron Tubes—Space Charge. 
Sheet Beam. Audio Applications of Sheet-Beam Deflection 


Tube, J.N. Van SCOYOC. IRE Nat Convention Rec v 7 pt 7 
(Audio, etc) 1959 p 42-6. 6AR8 tube is miniature double plate 
sheet beam tube with balanced deflectors to direct electron 
beam to either of two plates and control grid to vary 
intensity of beam; tube may be connected as variable gain 
push-pull amplifier by connecting input signal between two 
deflectors and taking output differentially between two plates ; 
other applications include expansion and compression circuits, 
gain and mixing circuit control, etc. 


Signal Storage. See also Electron Tubes—Manufacture; Elec- 


tron Tubes—Television; Radar. 


Digitron: Cold-Cathode Character Display Tube, N.Mc- 
LOUGHLIN, D.REANEY, A.W.TURNER. Electronic Eng v 
382 n 385 Mar 1960 p 140-3. Principles of d-c operation of 
cold-cathode character display tubes, and use of design data; 
typical circuits are described along with methods for using 
a-c supplies. 

Targets for Storage and Camera Tubes, H.R.DAY, H.J. 
HANNAM, P.WARGO. IRE—Trans on Electron Devices v 
ED 7 n 2 Apr 1960 p 78-83. Several new information storage 
targets developed for use in storage tubes and camera tubes 
are described; one, double sided mosaic, is useful primarily 
in storage tubes; others, based upon use of thin self-supported 
films of magnesium oxide, can be used in many tubes. 


Space Charge. See also Electron Tubes—Electron Beam; Elec- 


tron Tubes—Electron Gun; Electron Tubes—Magnetron ; Elec- 
tron Tubes—Traveling Wave. 


Contribution of Anode Emission to Space Charge in Therm- 
ionic Power Converters, A.F.DUGAN. J Applied Physics v 
31 n 8 Aug 1960 p 1397-1400. Method for calculating space 
charge when both cathode and anode are emitting; basic 
equation derived and iterative technique for obtaining solu- 
tions in specific cases described; sample calculations based on 
hypothetical diodes; these indicate that effect of anode tem- 
perature is considerably more pronounced if cathode-anode 
work function difference is large. 


Effect of Secondary and Backscattered Electrons in Parallel- 
Plane Diode, L.A-.HARRIS. IRE—Trans on Electron Devices 
v ED-6 n 4 Oct 1959 p 413-18. Influence of true, low energy 
secondary electrons and of higher energy backscattered elec- 
trons released from anode of parallel-plane, space-charge 
limited diode; both groups depress potential, increase field near 
anode, and decrease net diode current by small but appreciable 
amounts. 


Effects of Initial Electron Velocities and Space Charge in 
Secondary Emission, M.D.HARE. IRE—Trans on Electron 
Devices v ED-6 n 4 Oct 1959 p 397-404. Experimental curves 
which indicate how space charge can affect operation of 
secondary-emission device; thermionic and secondary emis- 
sion compared, shows why emitter is like fixed-temperature 
thermionic emitter with changeable work function; three 
examples of troublesome effect due to space charge in specific 
secondary-emission electron devices. 


Solution of Space Charge Theory in Gas Considering Dif- 
fusion Effect, S.MIYAJIMA, K.YAMAMOTO. Inst Elec Engrs 
Japan—J v 80 n 856 Jan 1960 p 19-24. Dependence of diffu- 
sion effect on gas pressure; suppression of excess current from 
hot cathode in gases, and in vacuum diodes; inverse depend- 
ence, for very small currents, of distance to minimum poten- 
tial from hot cathode of electric current; results of calcula- 
tion can be applied to dark current region in gas-filled diode 
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ELECTRON TUBES—Space Charge—Continued 
tube with hot cathode and some types of semiconductors. In 
Japanese. 

Space Charge in Vacuum Diode Tube with Hot-Cathode and 
Temperature Variation of Electron Gas, S.MIYAJIMA, K. 
YAMAMOTO. Inst Elec Engrs Japan—J v 80 n 859 Apr 1960 
p 511-15. Thermodynamic analysis of conditions under which 
adiabatic approximation and constant temperature approxi- 
mation are valid when applied to determination of space 
charge in such vacuum diode tubes; mean free path of elec- 
tron gas is shown to be proportional to second power of 
temperature; viscosity and thermal conductivity are both 
proportional to 5/2 power of temperature. (In Japanese with 
English summary). 

Space Charge Theory of Vacuum Diode Tube with Externally 
Heated Cathode Described by Hydrodynamics, S.MIYAJIMA, 
K.YAMAMOTO. Inst Elec Engrs Japan—J v 80 n 858 Mar 
1960 p 326-33. Theory developed on basis of hydrodynamics, 
treating many thermal electrons in vacuum as fluid; problem 
is solved for case of adiabatic temperature variation and for 
case of nearly uniform temperature in system. (In Japanese 
with English summary). 

Transient Space-Charge Flow, R.JI-LOMAX. J Electronics & 
Control v 9 n 2 Aug 1960 p 127-40. Numerical investigation 
of flow of space-charge under non-steady state conditions in 
parallel plane diode, to show how steady state is set up from 
initial state, or in case where virtual cathode is formed, 
how quasi-steady state is established; under retarding field 
conditions, oscillations are observed which are thought to 
be related to Barkhausen-Kurz oscillations. 


Zur Theorie der raumladungsbegrenzten Diode, H.POETZL, 
K.RICHTER. Archiv der Elektrischen Uebertragung v 14 n 5 
May 1960 p 225-34. Theory of space charge limited diode; 
solution of equations of diode for stationary and non-stationary 
case, under assumption of constant kinetic temperature; dif- 
ferent types of isothermal flow; boundary conditions for 
admittance problem, considering space charge density in 
cathode plane. 24 refs. (English summary). 


Spiratron. See Electron Tubes—Traveling Wave. 


Standards. Dimensions of Electronic Tubes and Valves. Int 
Electrotech Commission—Publ n 67 1960 23 p, plates. Supple- 
ments to, and revisions of previous recommendations. 


Strophotron. See Electron Tubes—Microwave. 


Television. See also Electron Tubes—Cathode Ray; Electron 
Tubes—-Electron Beam; Electron Tubes—Electron Gun; Elec- 
tron Tubes—Manufacture; Electron Tubes—Materials ; Electron 
Tubes—Transmitting ; Electron Tubes—Triode; Television Am- 
plifiers. 

Application of Rotationally Non-Symmetrical Electron 
Lenses to TV Image Reproduction, D.W.TAYLOR, N.W. 
PARKER, H.N.FRIHART. IRE Nat Convention Rec v 7 pt 7 
(Audio, etc) 1959 p 93-102. Two types of lens described; first 
is quadrapolar, magnetic lens of rotational non-symmetry used 
to achieve scan magnification with television cathode ray 
tube; second type is negative, electrostatic, gauze lens exhibit- 
ing full rotational symmetry which is also used to provide 
scan magnification. 


Bonded Shield Picture Tube, L.W.EVANS. Sylvania Tech- 
nologist v 138 n 2 Apr 1960 p 52-4. New television picture 
tube has safety glass cemented or laminated directly to face 
giving additional safety and higher contrast to tube; epoxy 
resin lamination process is described. 


Control of Screen Quality of Cathode Ray Picture Tubes, 
J.T.BANNIGAN. Instn Radio Engrs Australia—Proc v 20 n 
9 Sept 1959 p 513-18. Maintenance of screen quality in mass 
production depends upon careful control and testing of ma- 
terials and processing; manufacture of screen discussed, 
defects classified and described; proper selection and training 
of inspectors most important single factor in quality control. 


Design of Television Camera Head Amplifiers, J.GIBBS. 
AWA Tech Rey vy 11 n 2 1960 p 97-105. Expression is derived 
for maximum gain-bandwidth product of negative feedback 
head amplifier intended for use with vidicons; under these 
conditions amplifier may be represented by constant-k filter; 
practical circuits are analyzed, and conditions for minimum 
noise discussed. 


Determination of Lead-Wire Inductances in Miniature 
Tubes, W.A.HARRIS, R.N.PETERSON. RCA Rev v 20 n 3 
Sept 1959 p 485-98. Techniques for measuring internal in- 
ductances and resonant frequencies in miniature tubes operat- 
ing in UHF television band described, and equivalent circuits 
presented; significance of measurements with respeet to tube 
and circuit design discussed; feedback elements, or elements 
common to input and output circuits, are found to be of 
particular importance. 


Die Farbbildroehre vom Maskentyp, I.BORNEMANN. 
Ilmenau. Hochschule fuer Elektrotechnik—Wissenschaftliche 
Zeit v 5 n 2-3 1959 p 191-5. Mask-type color picture tube; 
design and operation; electron-optics of tube; technical 
problems, 


ELECTRON TUBES—Continued 

Effectiveness of Ultrasonic Degreasing as Measured by 
Radiotracer Techniques, E.L.ROMERO, H.A.STERN. IRE Int 
Convention Ree v 8 pt 6 (Component Parts, etc) 1960_ p 
225-31. Ability of ultrasonic cleaning to remove radioactive 
grease from television picture tube cathode was studied by 
means of technique in which radioactive stearic acid was 
applied to inside of deep-drawn cathode cups; residue left 
after ultrasonic cleaning provides index of efficiency, and may 
be used to compare efficiencies of various types of ultrasonic 
equipment. 

Improved Image Orthicon, E.D.HENDRY, W.E.TURK. Soc 
Motion Picture & Television Engrs—J v 69 n 2 Feb 1960 p 
88-91. Efforts made in Great Britain to improve limitations 
of 3-in. image orthicon associated with target structure ; 
examination of marginal signal-to-noise ratio, and spurious 
effects due to redistribution of secondary electrons on image 
side of target, and to existence of interelement capacitances, 
i.e. halo, white edging and unstable transfer characteristic ; 
development of 414-in. tube; tabulation of relative performance 
characteristics of 8-in. and 414-in. series of image-orthicon 
tubes. 

Measurement of Resistance and Surface Potential of Layers 
of Semiconductor, V.M.LYUBIN. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 4 July-Aug 1959 p 637-41. Method, intended for 
investigating photoconductivity and cathode conductivity in 
semiconductor layers used in television transmitting tubes, 
is based on irradiation of surface of layers with two electron 
beams, and is applied to study kinetics of processes of charg- 
ing and discharging of surface of semiconductor. 


Method of Testing Television Camera Tube Colour Response, 
A.G.WARREN. Electronic Eng v 32 n 885 Mar 1960 p 144-7. 
Complete color response of monochrome television camera to 
any chosen illuminant is readily obtained by method de- 
scribed; spectrum of illuminant is projected onto camera tube 
by means of spectroscope, and is displayed on line selector 
waveform monitor. 

Neue gittergesteuerte Roehren fuer UHF-Fernsehsender, 
W.KLEEN. Archiv der Elektrischen Uebertragung v 13 n 11 
Nov 1959 p 467-74. New grid controlled tubes for UHF TV 
transmitters; design and properties of RS 1022 C and RS 
1032 C air-cooled tetrodes, providing peak pulse powers of 
2.2 and 10 kw respectively; advantages of these tubes over 
klystrons, including higher efficiency; problems encountered 
in interconnecting several tubes in final stages. 


New Electron Gun for Picture Display with Low Drive 
Signals, K.SCHLESINGER. IRE—Trans on Electron Devices 
v ED-6 n 4 Oct 1959 p 877-83. Picture tube gun described 
differs from conventional designs in three major aspects: 
large-area cathode delivers unmodulated beam; small cross- 
over projected many diameters ahead of cathode; beam in- 
tensity modulation accomplished by controlled interception of 
focused beam at aperture. 


New Wide Angle Deflection System and Picture Tube, P.E. 
BISBING, R.A.BLOOMSBURGH, J.P.PIETROLEWICZ, E.J. 
QUINLAN, J.W.SNYDER. IRE—Trans on Broadcast & Tele- 
vision Receivers v BTR-6 n 2 July 1960 p 15-19. Short tele- 
vision cathode ray tube display of 122° deflection angle is 
described ; deflection power required is held below conventional 
110° levels by reduced yoke diameter and new optimum neck 
contour; constricted tube neck permits use of conventional 
diameter gun and base. 


Noise Limitations to Resolving Power in Electronic Imag- 
ing, J.W.COLTMAN, A.E.ANDERSON. IRE—Proc v 48 n 5 
May 1960 p 858-65. It is shown that for imaging systems 
whose output is viewed by eye, and which are limited by 
white noise, resolution limit can be predicted from knowledge 
of noise power per unit bandwidth and sine wave response 
of system, 


O vozmozhnosti primeneniya peredayuschchikh televizion- 
nykh trubok dlya obnaruzheniya slabykh opticheskikh izobra- 
zhenii, I.L.VALIK, L.IL.KHROMOV. Zhurnal Tekhnicheskoi 
Fiziki v 29 n 7 July 1959 p 881-4. Possibility of using TV 
tubes to discover weak optic images; experimental data on 
sensivity of superorthicon and supericonoscope tubes in wide 
range of exposure times; refinement of mechanism of storing 
process. 


On Question of Sluggishness in Photoresistive ‘Vidicon’’- 
Type Pick-Up Tubes, Ya.A.OKSMAN, M.V.EPIFANOV. Radio 
Eng & Electronics v 3 n 12 1958 p 127-46. English translation 
of article indexed in Engineering Index 1959 p 437 from 
Radiotekhnika i Elektronika Dee 1958. 


Production of Fine Patterns by Evaporation, S.GRAY 
P.K.WEIMER. RCA Rev v 20 n 3 Sept 1959 p 413-25. In 
producing fine complicated patterns of conductors and insula- 
tors by evaporation through masks in vacuum, scattering of 
material from masks and migration in formed films can inter- 
fere with desired electrical, optical, and mechanical properties ; 
methods of measurement of scattering and means for reducing 
this presented; application of these techniques to construction 
of experimental target for tricolor pickup tube. 


Temperature Measurement. 


Testing. See also 
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Reactivation of Image Orthicons Under Low Tem eratures 
B.WOLFE. IRE—Tyrans on Broadcasting vy BOC-6 a 1 Mar 
1960 p 27-8. By storing image orthicon tubes at freezing tem- 
peratures it has been possible to extend useful life of some 
discarded tubes by considerable number of hours; in all cases 
noise level in tube becomes very low. 


Reflected-Beam Kinescope, H.B.LAW, E.G.RAMBERG. IRE 
—Proc v 48 n 8 Aug 1960 p 1409-17. Picture tube, less than 
foot long, Suitable for picture sizes of 21 in. or more; phos- 
phor viewing screen is moved back few inches from tube 
face, while gun assembly is moved forward, telescoping neck 
of tube; electron beam goes through phosphor perforated 
screen; as it approaches tube face, beam is reflected by 
transparent conductive coating and falls back onto screen to 
form picture. 


Residual Gases in Picture Tubes, J.C.FRANCKEN, J.VAN 
DER WAAL. Vacuum v 10 n 1-2 Feb-Apr 1960 p 22-6. Omega- 
tron has been used to analyze residual gas in television pic- 
ture tubes ;_ principle of operation of omegatron reviewed and 
short description of Philips technique is given; residual gas 
after seal-off analyzed at different stages of processing; in all 
cases small] traces of H20, CO, and CO2 have been found; all 
gases disappear almost completely after getter has been 
flashed; operation produces appreciable amount of hydrocar- 
bons and some argon. 


Scan Magnification in TV Picture Tubes, P.J.DOLON, 
W.F.NIKLAS. IRE—Trans on Broadeast & Television Re- 
ceivers v BTR-6 n 2 July 1960 p 20-9. Review of methods, 
presently available, for achieving better utilization of power 
dissipated in deflection yokes and of true scan magnification 
by means of magnetic and electrostatic lenses; it is demon- 
strated that practical electrostatic scan magnifiers employing 
meshes cannot be designed to provide electron transmission 
substantially higher than light optical transmission of meshes 
employed. 

“Shadow Grid’ VHF RF Tuner Tubes, F.R.SNYDER, C.D. 
McCOOL. IRE Int Convention Rec v 8 pt 3 (Electron Devices, 
Microwave Theory & Techniques) 1960 p 34-41. Addition of 
grounded grid aligned with sereen grid, and placed between 
control grid and screen grid, will reduce partition noise as 
result of increased plate current to screen current ratio; 
“Shadow Grid’? pentode tube developed having minimum noise 
figure 1.5 db better than 6CY5 VHF RF tuner tube, and 6 
db more gain at channel 13. 


Some Aspects of Vidicon Performance, H.G.LUBSZYNSKI, 
S.TAYLOR, J.WARDLEY. Brit Instn Radio Engrs—J v 20 
n 5 May 1960 p 323-34. Performance of 1l-in. vidicon, particu- 
larly effect of various operating conditions on transfer char- 
acteristics, lag, resolution and geometry; methods of meas- 
uring various parameters and possible sources of error. 


Synthesis of Black and White Television Images from 
Coloured Picture Tube Phosphors, C.H.LAURENCE. Inst 
Radio Engrs Australia—Proe v 20 n 8 Aug 1959 p 463-71. 
During manufacture of picture tube screen, it is necessary 
to control final color by measurement to tolerance correspond- 
ing to critical nature of human color perception; by suitable 
choice of phosphors, screen color is achieved that can be 
closely duplicated from batch to batch; several aspects of 
actual screen application such as body color of phosphor, 
thickness of screen and impurities in settling water, can 
cause color shifts. 


Testing and Operation of 414-in. Image Orthicon Tubes, 
D.C.BROTHERS. Brit Instn Radio Engrs—J v 19 n 12 Dec 
1959 p 1777-805. Methods used by British Broadcasting Corp 
to check performance of image orthicon tube; aspects dealt 
with include: transfer characteristic, sensitivity, contrast 
handling ability, signal/noise ratio, picture sharpness, geo- 
metrical distortion and linearity, microphony, uniformity of 
picture background, freedom from spurious effects, lag, move- 
ment blur, sticking, etc, color response, freedom from drift, 
and ease of adjustment. 


TV Sets Get New Look Through Epoxy. Modern Plastics v 
36 n 12 Aug 1959 p 86-7. Use of epoxy resin in manufacture 
of newly developed television picture tube; implosion panel 
laminated to tube face with epoxy resin; new design elimin- 
ates separate plate; diagonal size is increased, picture quality 
improved; steps in lamination procedure are cleaning, panel 
and tube assembly, heating, dispensing, inspection, salvage, 
and packaging. 


Vliyanie otbirayuschchego polya na signal v superikono- 
skope, L.I.KHROMOV. Radiotekhnika v 14 n_11 Nov 1959 
p 28-35; see also English translation in Radio Eng v 14 yy V1 
1959 p 34-43. Effect of scanning field on super iconoscope 
signals ; methods of measurement of effect of collector potential 
on signal formation; practical recommendations as to optimum 
scanning and signal-to-noise ratio improvement. 


See Electron Tubes—Cathode Ray. 


Electron Tubes—Manufacture; Electron 
Tubes—Reliability ; Electron Tubes—Television ; Electron Tubes 
—Traveling Wave; Leak Detectors. 
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Automation in Quality Control Testing of Electron Tubes, 
R.A.MeNAUGHTON. Sylvania Technologist v 13 n 1 Jan 
1960 p 11-15. Test set designed and built at Sylvania’s 
Emporium, Pa, plant, operating automatically from program; 
apparatus records static and dynamic tests in digital form, 
stores data, punches tape, and provides printed copy; punched 
data is fed to computer for statistical analysis. 


Crushing Resistance of Glass Receiving-Tube Envelopes in 
Gas Pressure Chamber, J.GALLUP. Am Cer Soc—Bul v 39 n 
2 Feb 1960 p 82-5. Uniform gas pressure at which electron 
receiving tube envelopes will implode or crack at room tem- 
perature was determined by placing tubes in autoclave and 
admitting compressed nitrogen; tubes ranging in size from 
smallest subminiature to largest receiving tube (type 6BG6-G) 
were tested; larger tubes withstood pressures up to 450 to 
500 psi, while smaller ones did not fail until pressures of 
1500 to 2200 psi were attained; influence of shape and type 
of basing are considered. 


Emploi du spectrometre de masse dans la technologie des 
tubes electroniques, R.J.WARNECKE, Jr. Vacuum v 10 n 1-2 
Feb-Apr 1960 p 49-57. Use of mass spectrometer in electron 
tube technology; characteristics and performance required in 
use of spectrometers for study of residual gases and their 
origin, and their influence on cathode behavior, is discussed; 
omegatron and Bennett type analyzer are two types reviewed 
and compared. (In French). 


Method of Measuring Electronic Conductances in Plane- 
Electrode Tubes, A.I.KOSTIENKO. Radio Eng & Electronics 
v 4 n 2 1959 p 215-24. English translation of article indexed 
in Engineering Index 1959 p 438 from Radiotekhnika i Elek- 
tronika Feb 1959. 


Origin of Nonstationary Processes in Aluminum-Oxide 
Coatings of Radio Tube Heaters, Yu.K.SHALABUTOV. Soviet 
Physics, Solid State v 1 n 2 Feb 1959 p 266-74. English 
translation of article indexed in Engineering Index 1959 p 
438 from Fizika Tverdogo Tela Feb 1959. 


Switching Networks Program Tube Tester, P.E.HADDON. 
Control Eng v 7 n 5 May 1960 p 142-6. IBM’s Special Tube 
Analyzing Recorder (STAR), for testing electron tubes auto- 
matically at high speed; system features large scale logical 
networks of gold-alloy wire contact relays for establishing 
circuit parameters and sequencing test cycle. 


Untersuchung von Scheibentrioden vom Typ 2C 39 in 
Schwingschaltungen, G.PUSCH, H.SCHNITGER. Nachrich- 
tentechnische Zeit v 12 n 11 Nov 1959 p 566-72. Investigations 
relating to type 2C 39 disk seal triodes; design and properties 
of oscillator circuit suitable for testing such tubes at fre- 
quency of 2.6 Gc; measurement results. 


Tetrodes. See also Electron Tubes—Television. 


High-Performance Tetrode for TH Radio Relay, T.E. 
TALPEY, N.C.WITTWER. Bell Laboratories Rec v 38 n 2 
Feb 1960 p 64-7. Design considerations and characteristics 
of WE 448A, new high-transconductance tetrode for IF 
amplifiers in TH Microwave Radio Relay System; high gain 
over wide band of frequencies and long life are featured. 

Thyratron. See also Electric Rectifiers. 


Kaltkathodenroehren und ihre vielfaeltigen Anwendungs- 
moeglichkeiten, R.LHUEBNER. Vakuum-Technik v 8 n 5 July 
1959 p 123-7. Cold cathode tubes, called relay tubes or thyra- 
trons, are gaining in importance; rapid development is result 
of final solution of design problems, and use of so called 
‘ure metal” cathode; tubes with “cold”? pure metal cathode 
are established as components of highest reliability in service, 
e.g. in switching applications, with unsurpassed high gain; 
tubes are suitable for many industrial applications. 

Linear Control Method of Thyratron with PPM Wave and 
its Applications, S.HATA, Y.TAKASHIMA, T.TOKUDA. Inst 
Elec Engrs Japan—J v 79 n 855 Dec 1959 p 1568-71. Experi- 
mental study of control method with pulse whose position is 
modulated by signal voltage; application of method to single 
phase full wave control thyratron amplifier. In Japanese 
with English summary. 


Transmitting. See also Electron Tubes—Manufacture; Electron 
Tubes—Materials; Electron Tubes—Television. 


High-Power Transmitting Valves with Thoriated Filaments 
for Use in Broadcasting, H.S.WALKER, W.H.ALDOUS, R.G. 
ROACH, J.B.WEBB, F.D.GOODCHILD. Instn Elec Engrs— 
Proe v 107 pt B (Blectronic & Communication Eng) n 32 Mar 
1960 p 172-80. Technology of thoriated tungsten cathodes ; 
tube characteristics resulting from changeover from pure 
tungsten cathode; properties resulting from carburization 
process; performance of six types of tubes used in sound and 
television services of BBC. Paper 3200 E. 


Traveling Wave. See also Electromagnetic Waves; Electron 
Tubes—Electron Beam; Eletcron Tubes—Electron Gun; Elec- 
tron Tubes—Manufacture; Electron Tubes—Microwave; Oscil- 
lographs. 

Certain Mean Values in Theory of Traveling-Wave Ampli- 


fier, L.A.MacCOLL. Bell System Tech Jv 39 n 2 Mar 1960 p 
365-7. Some simple results relating to certain mean values 
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are given; it is not assumed that signals are necessarily 
small; hence nonlinear effects are taken into account. 


Design Considerations for Grid-Controlled Electron Guns 
for Pulsed Traveling-Wave Tubes, H.J.WOLKSTEIN. RCA 
Rev v 21 n 3 Sept 1960 p 389-413. Description of modification 
of convergent-flow electron gun used in traveling-wave tubes 
to include additional grid-type aperture for pulsed beam 
control; methods are suggested for determination of grid 
parameters, current transmission, and cutoff amplification 
factor for modified configuration. 


Effect of Beam Cross-Sectional Velocity Variation on Back- 
ward-Wave-Oscillator Current, N.C.CHANG, A.W.SHAW, 
D.A.WATKINS. IRE—Trans on Electron Devices v ED-6 n 4 
Oct 1959 p 437-42. Experimental evidence indicates that d-c 
space-charge-induced velocity spread is cause of rise in start- 
ing current in backward-wave oscillator, and that use of 
center rod prevents this rise; this may be due to reduction in 
effective interaction impedance; impedance reduction factor is 
calculated from analysis of space-charge-wave propagation in 
planar beam with linear cross-sectional variation. 


Effects of Magnetic Focusing Fields and Transverse Beam 
Velocities on Spurious Oscillations in Backward-Wave Oscil- 
lators, L.L.MANINGER. IRE Int Convention Rec v 8 pt 3 
(Electron Devices, Microwave Theory & Techniques) 1960 p 
67-77. Experiments on spurious oscillation level, ratio of 
starting currents of spurious oscillation to main mode, beam 
transmission and power output. 


Ein Rueckwaertswellenoszillator mit periodischer Verzoege- 
rungsleitung fuer den Frequenzbereich von 27 bis 48 GHz, 
F.GROSS. Archiv der Elektrischen Uebertragung v 13 n 8 
Aug 1959 p 356-62. Backward-wave tube with periodic slow- 
wave structure for generation of millimeter waves for fre- 
quency range of 27-48 Ge; electron gun produces circular 
beam which is focused through interaction space of slow-wave 
structure by longitudinal permanent magnetic field; details on 
slow-wave structure, stacked from punched molybdenum or 
copper disks. 21 refs. 


Eksperimental’noe issledovanie spiratrona s obratnoi volnoi, 
G.A.BERNASHEVSKII, T.A.NOVSKOVA. Radiotekhnika i 
Elektronika v 4 n 9 Sept 1959 p 1499-1504; see also English 
translation in Radio Eng & Electronics v 4 n 9 1959 p 135-44. 
Backward wave spiratron; experimental study of tube having 
centrifugal electrostatic focusing of 10 sm range and maxi- 
mum output of 50 Mw; special “spiratron’”’ type of oscillations 
discovered, unexplainable by existing theories. 


Electromagnetic and Space Charge Waves in Sheath Helix, 
S.OLVING. Chalmers Tekniska Hogskolas Handlingar 
(Chalmers Univ Technology—Trans) n 225 1960 88 p. Theo- 
retical study includes whole doubly infinite set of space 
charge waves; approximate expressions for their propagation 
constants; only first order slow space charge wave is shown 
to be amplified in system, while higher order waves show cer- 
tain transformation properties; how previous theories fail 
near low electron velocity end of amplification region, velocity 
bandwidth of traveling wave tubes being considerably wider 
than indicated. 46 refs. 


Electron Beam Characteristics in Radially Varying Periodic 
Magnetic Fields, C.C.JOHNSON. IRE—Trans on Electron De- 
vices v ED-6 n 4 Oct 1959 p 409-12. In many high-power 
traveling-wave tubes using periodic magnetic fields for light 
weight focusing of beams, there exists considerable amount 
of radial variation in magnetic focusing field; effect of this 
variation investigated analytically. 

Electron Sheet Beam Focusing with Tape Ladder Lines, 
W.E.WATERS. J Applied Physics v 31 n 10 Oct 1960 p 
1814-20. Electrostatic focusing employed in microwave travel- 
ing-wave tube; it serves both for focusing of beam and as RF 
circuit; d-e properties of periodic focusing system consisting 
of parallel pair of ladder lines, together with focusing plates 
parallel to lines, are calculated; paraxial-ray equation for 


electron sheet beam injected into system is solved for; numeri- 
eal example. 


Experiments on Helix Buncher Tube, N.T.LAVOO. J Elec- 
tronics & Control v 9 n 1 July 1960 p 1-29. Study of operat- 
ing efficiency, at large signal levels, of tube employing travel- 
ing-wave synchronous bunching and _ containing klystron 
buncher, short helix buncher, and catcher gap; a-c current 
conversion induced by helix was measured and compared with 
that induced by klystron gap; terminated traveling-wave 
synchronous buncher is characterized by low power gain so 
that it is necessary to resort to resonance in order to obtain 
high power gains. 

Extended-Dynamic-Range Traveling-Wave Tubes, J. 
KLIGER, E.J.DOWNEY. IRE Int Convention Rec v 8 pt 3 
(Electron Devices, Microwave Theory & Techniques) 1960 
p 87-94. Successive-signal-removal method used to increase 
dynamic range of traveling wave tubes; design principles 
applicable to microwave extended-range amplifiers; charac- 
teristics of several experimental amplifiers. 


Half-Watt CW Traveling-Wave Amplifier for 5-6 Millimeter 
Band, H.L.McDOWELL, W.E.DANIELSON, E.D.REED. IRE 
Proc v 48 n 3 Mar 1960 p 321-8. Traveling wave tube CW 
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power amplifier achieves more than 30 db of gain over band- 
width of 10,000 Me centered at 55,000 Mc; electrical and 
mechanical techniques described which were found successful 
in solving problems peculiar to this frequency ; techniques 
may be extended to allow either increase in power or in fre- 
quency. 


High Power L-Band CW Traveling Wave Tube Amplifiers, 
R.STRAUSS, J.McCAMMON. IRE Int Convention Ree v 8 pt 
3 (Electron Devices, Microwave Theory & Techniques) | 1960 
p 56-66. Basic electrical characteristics of two amplifiers ; 
these tubes perform as high power (300 w) broad band am- 
plifiers across frequency spectrum from 500 to 2000 Mc; they 
are also useful as harmonic generators, mixers, and phase 
modulators. 


High Power X-Band Backward-Wave Oscillator, R.PAANA- 
NEN. Microwave J v 2 n 9 Sept 1959 p 27-30. QK 634, M type 
backward wave oscillator is voltage tunable from 8150 to 
11,000 Me, and generates minimum of 156 w with nominal effi- 
ciency of 20%; output may be modulated either in amplitude 
or frequency, and tube may also be pulsed. 


K voprosu ob analize spektra prostranstvennykh garmonik 
kvazistaticheskogo elektricheskogo polya, G.M.GERSHTEIN, 
A.V.KHOKHLOV. Radiotekhnika i Elektronika v 4 n 12 Dec 
1959 p 2040-6. Spectrum analysis of spatial harmonic of quasi- 
static electric field; experimental analysis of spatial harmonies 
of azimuth component of four-segment field rotating around 
charged probe; relevance to investigation of traveling and 
backward wave tubes and of some types of magnetron genera- 
tors. 


Kinematic Theory of Backward Wave Oscillators, V.N. 
SHEVCHIK, L.A.LAPSHOVA. Radio Eng & Electronics v 4 
n 7 1959 p 93-108. English translation of article indexed in 
Engineering Index 1959 p 440 from Radiotekhnika i Elek- 
tronika July 1959. 


Magnetic Field and Flux Distributions in Periodic Focusing 
Stack for Traveling-Wave Tubes, M.J.SCHINDLER. RCA Rev 
vy 21 n 3 Sept 1960 p 414-36. Factors that affect magnetic field 
and flux distributions are analyzed; shortcomings of present 
design calculations for magnetic assemblies are described, and 


approach is outlined that is more in harmony with measured 
results. 


Measurement of Internal Reflections in Traveling-Wave 
Tubes Using Millimicrosecond Pulse Radar, D.O.MELROY, 
H.T.CLOSSON. IRE—Proc v 48 n 2 Feb 1960 p 165-8. Method 
for locating reflections on traveling-wave tube helices and 
measuring return loss of each reflection; technique uses 
musee pulses in radar circuit with stroboscopic viewing sys- 
tem; information is needed for traveling-wave tubes used in 
pulse code transmission since ‘“‘echo’’ pulses arising from 
reflections can distort meaning of code. 


Medium-Power L- and S-Band_ Electrostatically Focused 
Traveling-Wave Tubes, D.J.BLATTNER, F.E.VACCARO, C.L. 
CUCCIA, W.C.JOHNSON. RCA Rev v 20 n 8 Sept 1959 p 
426-41. Experimental electrostatically focused tube that em- 
ploys bifilar helix as both r-f circuit and electrostatic focusing 
structure, and can use parallel or convergent-flow electron 
gun; commercial type tube suitable for operation in both 
L and S bands at 5-w level which features stable and long 
life operation, rugged packaging, and operability over wide 
range. 

New Method for Space Charge Wave Interaction Studies, 
S.OLVING. Chalmers Tekniska Hogskolas Handlingar (Chal- 
mers Univ Technology—Trans) n 228 1960 40 p. Reflection 
coefficients at input and output of traveling wave tube; com- 
bined interaction mechanisms; propagation of traveling waves 
in axially inhomogeneous media; relativistic dispersion equa- 
tion including arbitrary magnetic field and collisional fric- 
tion. See also Engineering Index 1957 p 874. 

Ob odnoi neodnorodnosti v mnogoprovodnoi linii, V.N. 
IVANOV. Radiotekhnika i Elektronika v 4 n 11 Nov 1959 
p 1838-44. Discontinuity in multiconductor line; reflection of 
wave in line, having discontinuities typical for ladder type 
delay systems in traveling wave and backward wave tubes. 

Ob opredelenii koeffitsientov uravneniya dlya postoyannykh 
rasprostraneniya v zamedlyayushchei sisteme pri nalichii elek- 
tronnogo puchka, L.N.LOSHAKOV, Yu.N.PCHEL’NIKOV. 
Radiotekhnika i Elektronika v 4 n 10 Oct 1959 p 1670-7; see 
also English translation in Radio Eng & Electronics v 4 n 
10 1959 p 173-88. Determination of equation coefficients for 
propagation constants in delay system with electron beam; 


new method is applicable in calculation of traveling wave 
and backward wave tubes. 


Ob opredelenii postoyannykh  vrasprostraneniya  elektro- 
magnitvykh voln vy zamedlyayushchikh sistemakh pri nalichii 
elektronnogo puchka, Yu.N.PCHEL’NIKOV. Radiotekhnika i 
Elektronika v 4 n 9 Sept 1959 p 1493-8; see also English 
translation in Radio Eng & Electronics v 4 n 9 1959 p 124-34, 
Determination of electromagnetic wave propagation constants 
in delay systems with electron beams; refinement of “field” 
method for calculation of propagation constants in traveling 
wave tube; in case of sufficiently low current densities, prob- 
lem is reduced to solution of algebraic equation, coefficients of 


Triode. See also 
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which are determined by means of decomposition of initial 
dispersion equation into Taylor series. 


One-Dimensional Traveling-Wave Analyses and Effect of 
Radial Electric Field Variations, J.E.ROWE. IRE—Trans on 
Electron Devices v ED-7 n 1 Jan 1960 p 16-21. Equivalence of 
differential-equation and integral-equation approaches to solu- 
tion of nonlinear traveling-wave amplifier problem is shown 
rigorously ; effect of radial electric field variations due to 
circuit is considered and it is shown that efficiency for large 
streams is reduced in direct proportion to square of field 
reduction function. 


Raschet traektorii elektronov v periodicheskom fokusiruyu- 
shchem ustroistve LBV, A.L.IGRITSKII. Radiotekhnika i 
Elektronika v 5 n 2 Feb 1960 p 255-63; see also English 
translation in Radio Eng & Electronics v 5 n 2 1960 p 
112-24. Calculation of electron trajectories in traveling wave 
tube periodic focusing structures; fairly exact and general 
method for determining configuration of electron beam in 
tube under arbitrary conditions of entry of electrons into 
periodic field. 


Slow-Wave Structures for Electrostatically Focused High- 
Power Traveling-Wave Tubes, E.F.BELOHOUBEK. RCA Rev 
v 21 n 3 Sept 1960 p 377-88. Two high power structures are 
described which have provisions for periodic electrostatic 
focusing of electron beam; both circuits are of backward-wave 
type and electrostatic focusing of beam is accomplished by 
insertion of additional focusing electrodes midway between 
drift tubes of original RF structure; test data for X-band 
designs are given. 


Small-Signal Analysis of MHelitron Oscillator, R.H.PAN- 
TELL. IRE—Trans on Electron Devices vy ED-7 n 1 Jan 
1960 p 22-9. Analysis of E-type helitron indicates that elec- 
trons bunch along direction of rotation, and lose kinetic 
energy; in addition, space charge forces tend to increase 
bunching along direction of rotation; this results in negative 
value for space-charge parameter, and attendant reduction 
in starting current. 


Theoretical Power Output and Bandwidth of Traveling- 
Wave Amplifiers, H.SOBOL, J.E.ROWE. IRE—Trans on Elec- 
tron Devices v ED 7 n 2 Apr 1960 p 84-94. Expressions are 
developed to calculate theoretical power output of traveling 
wave amplifiers using any type of RF structure; calculations 
are made for helix type tubes and it is shown how to caleu- 
late power output of tubes using more dispersive structures 
in terms of calculations made for helix tubes. 


Thin-Film Helical Absorbers For TWT’s, V.V.SLUTSKAYA, 
S.IL.UGORSKAYA. Radio Eng & Electronics v 4 n 6 1959 p 
110-19. English translation of article indexed in Engineering 
Index 1959 p 440 from Radiotekhnika i Elektronika June 
1959. 


Traveling-Wave Cascade Voltage Multiplier, G.A.VASIL’EV. 
Instruments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 
773-8. HF cascade voltage multiplier utilizes wave properties 
of artificial line with variable parameters; number of cascade 
stages may exceed 10, which permits use of crystal diodes for 
obtaining voltages of order of hundreds of kv; theory of 
circuit and results of tests on l-v model. 


Un T.P.O. pour la bande de 3800 4 5000 MHz, J.Van 
WIJNGAARDEN. Vide v 15 n 85 Jan-Feb 1960 p 36-40. 
Traveling wave tube (TWT) for frequency band 3800-5000 
Mc; design and construction details covering electron gun, 
helix, collector, and glass envelope; operation and perform- 
ance discussed; photographs and graphical data. 


Zamedlyayushchaya tsep tipa fil’traa dlya moshchnykh lamp 
s begushchei volnoi  detsimetrovogo diapazona, G.A.MA- 
CHULKA, E.D.NAUMENKO. Radiotekhnika i Elektronika v 
4 n 10 Oct 1959 p 1660-5; see also English translation in 
Radio Eng & Electronics v 4 n 10 1959 p 154-64. Filter type 
delay system for powerful dm band traveling wave tubes; 
ealeulations and results of cold measurements of system com- 
posed of concentrated capacitances and inductances. 


Electron Tubes—Electron Gun; Electron 


Tubes—Microwave ; Electron Tubes—Testing. 


Die Entwicklung der Scheibentrioden fuer hohe Frequenz- 
bereiche, H.BLUME, A.HINCKELDEY. Siemens Zeit v 33 n 
11 Nov 1959 p 723-8. Disk-seal triodes for up to 7 kMc; struc- 
tural layout and fabrication of RH6C and RH7C triodes; im- 
provements in tubes include use of metal capillary cathode, 
cross-lateral grid, and aluminum-oxide ceramics as construc- 
tion material. 


Experimental Disc-Seal Triode for 6000 Mc/s, M.T.VLAAR- 
DINGERBROEK. Philips Tech Rev v 21 n 6 _ 1959/60 p 
167-71. Cathode-grid spacing, smaller than in EC 157, is 
achieved by preassembling electrodes and adjusting spacing 
in precision jig, amounting to 25 micron with hot cathode ; 
at grid-anode spacing of 250 micron, made possible by re- 
ducing outer dimensions of anode resonant cavity, and at 
anode voltage of 250 v, highest tunable frequency is more than 
6500 Me. 
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Influence du courant de grille sur les oscillations d’une 
triode, L.SIDERIADES, J.BITOUN. Onde Electrique v 39 n 
391 Oct 1959 p 810-15. Influence of grid current on oscilla- 
tions of triode; how such effect can be represented by small 
resistance in series with grid circuit inductance, or by re- 
sistance of any value between grid and cathode, together with 
small value of capacitance in parallel with grid circuit in- 
ductance, or large value in series. 


New Ceramic Triode for VHF Applications, J.D.CAMP- 
BELL, AIEE—Trans v 79 pt 1 (Communication & Electron- 
ics) n 50 Sept 1960 p 404-8. Structural features, mounting 
techniques and performance of relatively inexpensive Z-2664 
tube of low power requirement and relatively small size; 
microphonie output is less than that normally obtained with 
glass receiving tubes; maximum temperature rating is 300 C; 
with bulk of tube parts composed of ceramic and titanium, 
deterioration due to atomic radiation is very slight; possible 
mobile or airborne applications. Paper 60-75. 


Super-Power Electron Tube for UHF Band, G.FLYNN. 
Electronics v 33 n 15 Apr 8 1960 p 70-2. UHF ceramic-metal 
tube is described that will deliver 300 kw of continuous power 
at 450 Me and 5 Mw in pulse operation; maximum useable 
frequency of tube, RCA A-2346, is above 600 Mc; potential 
applications include long range radar for missile detection 
and intercontinental television. 


Verwendung der Trioden RH6C und RH7C bei Frequenzen 
bis 9 GHz, J.KELLERER. Siemens Zeit v 33 n 10 Oct 1959 
p 648-55. Application of RH6C and RHY7C triodes at up to 
9 Ge; design considerations of diodes with air or heat sink 
cooling ; power output of tube when used as oscillator is 4 w 
at 4 G, 0.8 w at 7 G, and when used in double operation, 700 
Mw at 5 G and 190 Mw at 9 G. 


Vidicon. See Electron Tubes—Television. 


ELECTRONICS. See all subject headings beginning with In- 
dustrial Electronics; Radar; Radio; Television. 


ELECTRONS 


See also Electric Discharge; Electric Fields; Electron Op- 
tics; Electron Tubes; Ionization; Ionosphere; Magnetism; 
Mass. Spectrometers; Microscopes—Electron; Physics; Quan- 
tum Mechanics; Radiation; Semiconductors; Superconductiv- 
ity. 

Effect of Lattice on Dielectric Properties of Electron Gas, 
D.S.FALK. Phys Rev v 118 n 1 Apr 1 1960 p 105-9. Theoreti- 
cal study of effect of atomic lattice structure on system of 
electrons in presence of rigid periodic background of positive 
charge; ground-state energy of system. 

Energy Levels of Conduction Electrons in Magnetic Field, 
Y.YAFET. Phys Rev v 115 n 5 Sept 1 1959 p 1172-6. Energy 
levels of electron in periodic potential and applied constant 
magnetic field are obtained rather simply when spherical ap- 
proximation is made to band structure; general expressions 
given for levels in powers of magnetic field; spin-orbit cou- 
pling is included. 

Graphical-Analytic Plotting of Charged-Particle Paths in 
Axially-Symmetrical Electric and Magnetic Fields, N.I. 
SHTEPA. Radio Eng & Electronics v 4 n 4 1959 p 194-205. 
English translation of article indexed in Engineering Index 
1959 p 441 from Radiotekhnika i Elektronika Apr 1959. 

Issledovanie otrazheniya elektronovy ot nekotorykh metalloy, 
I.M.BRONSHTEIN, P.B.SEGAL. Fizika Tverdogo Tela v 1 
n 8 Aug 1959 p 1246-9; see also English translation in Soviet 
Physics, Solid State v 1 n 8 Aug 1959 p 1142-5. Reflection of 
electrons from some metals; role of inelastically scattered elec- 
trons in formation of slow really secondary electrons; rela- 
tionships, established between respective coefficients and angle 
of incidence of primary beam, in order to explain mechanism 
of secondary emission. 

Issledovanie prokhozhdeniya elektronov s energiei ot 0.5 do 
16 kev cherez kollodievye i zolotye plenki, I1.P.KANICHEVA, 
V.A.BURTSEV. Fizika Tverdogo Tela v 1 n 8 Aug 1959 p 
1250-8; see also English translation in Soviet Physics, Solid 
State v 1 n 8 Aug 1959 p 1146-52. Electron penetration, with 
energy from 0.5 to 16 kev, through collodium and gold films; 
principles of electron motion, obtained from simultaneous 
investigation of film penetrance and energy distribution of 
electrons after transition through films. 

Obratnoe rasseyanie i vtorichnaya emissiya pri obluchenii 
razlichnykh materialov f-elektronami, Yu.A.SIMCHENKO. 
Radiotekhnika i Elektronika v 4 n 8 Aug 1959 p 1381-6; see 
also English translation in Radio Eng & Electronics v 4 n 8 
1959 p 222-30. Back scattering and secondary emission during 
electron irradiation of various materials; methods and results 
of direct measurement of backscattering and secondary emis- 
sion from cylindric collectors of materials with different 
atomic numbers during irradiation with f-electron from Sr*0- 
Y®? source. 

Plazmennyi elektronnyi rezonans, M.D.GABOVICH, L.L. 
PASECHNIK. Radiotekhnika i Elektronika v 4 n 11 Nov 1959 
p 1850-3. Plasma electron resonance ; description of resonance 
observed during interaction of modulated electron beam with 
independently formed plasma. 
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Slow Electrons in Polar Crystals: Self-Energy, Mass, and 
Mobility, T.D.SCHULTZ. Phys Rev v 116 n 3 Noy 1 1959 p 
526-43. Feynman model of polaron is shown to give more 
satisfactory values for electron lattice interaction than earlier 
polaron theories; critical review of polaron mobility caleula- 
tions; new theory based on Feynman model and resonance 
scattering. 

Studies of Polaron Motion—1-2, T.HOLSTEIN. Annals of 
Physics v 8 n 3 Noy 1959 p 325-89. Pt 1: Discussion for model 
of polaron motion, based on polaron theory: “large’’ and 
“small” polaron. Pt 2: Study of motions in “small” polaron 
based on tight binding theory; applicability of perturbation 
treatment. 

Transport Phenomena in Slightly Ionized Gases: High Elec- 
tric Fields, M.S.SODHA. Phys Rev v 118 n 2 Apr 15 1960 p 
378-81. Theory of variation of transport properties of elec- 
trons in Lorenz gas, under influence of magnetic field, when 
electric field is varied; applicability of results to semiconduc- 
tors; constant mean free path is assumed. 


Accelerators. See Accelerators. 


Emission. See also Electric Discharge; Electron Tubes; Metals 
and Alloys—Electrie Properties; Semiconductors. 


Angular Distribution of Secondary Electrons from (100) 
Faces of Copper and Nickel, J.BURNS. Phys Rev v 119 n 1 
July 1 1960 p 102-14. Experimental evidence of fine structure 
in angular distributions in secondary electrons emitted from 
Ni and Cu; data for primary energies of 250, 500, and 800 ev. 


Avtoelektronnaya emissiya  dielektrikov, soderzhashchikh 
primesi, M.I.ELINSON, G.F.VASIL’EV, A.G.ZHDAN. Radio- 
tekhnika i Elektronika v 4 n 10 Oct 1959 p 1718-31; see also 
English translation in Radio Eng & Electronics v 4 n 10 
1959 p 264-88. Field emission of dielectrics containing impuri- 
ties; autoelectronic emission of semiconductor emitters pro- 
duced by introduction of (carbon) impurities into certain di- 
electrics (Al2O3 and SiOz); effect on non-equilibrium emission ; 
influence of temperature; relationship between electric con- 
ductivity and autoelectronic emission; difference in conditions 
for autoelectronic and thermoelectronic emissions. 


Die Exoelektronen-Emission (Kramer-Effekt) von Zinkoxyd, 
R.MENOLD. Zeit fuer Physik v 157 n 4 1960 p 499-509. Exo- 
electron emission from ZnO; measurements for obtaining new 
information about processes leading to emission which cannot 
result from enrichment of electrons in conduction band during 
heating of specimen, nor be explained by recombination proc- 
esses in depletion layer; it is assumed that emission-maxima 
are due to centers in sorption layer. 17 refs. 

Exo-Electron Emission and Optical Properties of Oxide- 
Coated Metal Surfaces, J.A.RAMSEY. Nature (Lond) v 185 n 
4713 Feb 27 1960 p 602. Optical constants of mechanically 
polished aluminum and zine were measured for various wave- 
lengths by Drude method and analyzed. 


Investigation of Discrete Energy Losses of Electrons in 
Mg, MgO, BeO and Ge, N.B.GORNYI. Acad Sciences USSR— 
Bul-Phys Series (English Translation) v 22 n 5 1958 p 481-90. 
(Columbia Tech Translations, New York, NY.) Investigation 
of discrete energy losses in reflection of comparatively slow 
electrons and of discrete groups of true secondary electrons 
from Mg, MgO, BeO, and Ge; it is shown that discrete losses 
are due to interband transitions. 26 refs. 


Issledovanie vtorichnoi' elektronnoi emissii pri  malykh 
energiyakh pervichnykh elektronoy, S.A.FRIDRIKHOV, A.R. 
SHUL’MAN. Fizika Tverdogo Tela v 1 n 8 Aug 1959 p 1259- 
71; see also English translation in Soviet Physics, Solid 
State v 1 n 8 Aug 1959 p 1153-62. Secondary electron emis- 
sion with low energies of primary electrons; experimental 
study of emission of some dielectrics and semiconductors used 
in various vacuum devices, and of LiF, NaF, NaCl, KCl, KBr 
and K. 

K_ teoril elektronnoi emissii iz metallov: pt 2-3, S.V. 
IZMAILOV. Fizika Tverdogo Tela v 1 n 10 Oct 1959 p 1546- 
61; see also English translation in Soviet Physics, Solid State 
vi1n10 Apr 1960 p 1415-28. Theory of electron emission from 
metals; study of electron emission from metals due to impact 
of fast positive ions and of mechanism of kinetic emission of 
electrons from metals by action of fast neutral atoms. 


Mass-Spectrometric Study of Thermionie Emission of Cesium 
From Different Emitters, G.M.PANCHENKOV, A.M.KOL- 
CHIN, P.A.AKISHIN. Soviet Physics, Solid State v 1 n 6 1959 
p 839-42. English translation of article indexed in Engineer- 
ing Index 1959 p 442 from Fizika Tverdogo Tela June 1959. 


Nekotorye osobennosti sozdaniya vtorichno-elektronnykh um- 
nozhitelei, ustoichivykh k prebyvaniyu vy gazoobraznoi srede, 
A.M.TYUTIKOV. Radiotekhnika i Elektronika vy 4 n 11 Nov 
1959 p 1884-9. Special features of creating stable secondary 
electron multipliers in gas medium; dependence of stability 
of amplification coefficient of copper-beryllium-magnesium 
alloy multipliers in air and other gas media upon activation 
conditions; recommendations for selection of alloy and its 
treatment. 


Ostsillograficheskoe issledovanie vtorichnoi emissii dielek- 
tricheskikh plenok, V.M.LOVTSOV, A.S.SMIRNOV. Radio- 
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tekhnika i Elektronika v 4 n 9 Sept 1959 p 1527-33; see also 
English translation in Radio Eng & Electronics v 4 n 9 
1959 p 181-91. Oscillographie study of secondary emission of 
dielectric KCl films; variations in current voltage characteris- 
ties of films with increased amount of KCl on target, and in 
dependence on temperature of target and primary ion beam 
density; estimate of velocity spectrum of true secondary elec- 
trons; “activization” of KCl films as condition for formation 
of electrostatic emission. 


Rol neuprugo otrazhennykh ot razlichnykh podlozhek elek- 
tronov vo vtorichnoi elektronnoi emissii tonkikh plenok NaCl, 
M.V.GOMOYUNOVA, G.A.IVANOV. Fizika Tverdogo Tela v 2 
n 2 Feb 1960 p 319-30; see also English translation in Soviet 
Physics, Solid State v 2 n 2 Aug 1960 p 294-303. Effect of elec- 
trons inelastically reflected from various types of support on 
secondary electron emission from thin NaCl films of different 
thickness, simultaneously evaporated on two supports. 


Secondary Electron Emission from Alkali Halide Single 
Crystals at Low Primary Energies, S.A.FRIDRIKHOV, G.N. 
GORIACHEVA. Acad Sciences USSR—Bul—Phys Series (Eng- 
lish Translation) v 22 n 5 1958 p 491-8 (Columbia Tech Trans- 
lations, New York, NY). Pulse technique was used enabling 
effects connected with surface charges and variation in proper- 
ties of target to be reduced to minimum; results are discussed 
and interpreted. 

Variation of Work Function of Electron From Metal Under 
Influence of an Adsorbed Layer of Molecules of Barium Oxide, 
N.D.MORGULIS. Soviet Physics, Solid State v 1 n 7 Jan 
1960 p 1029-35. English translation of article indexed in 
Engineering Index 1959 p 441 from Fizika Tverdogo Tela 
July 1959. 


Measurement. Measurement of Energy of Electrons and Gamma- 


Ray Quanta by Low-Efficiency Counter, Yu.D.PROKOSHKIN, 
S.W.TANG. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 38 May- 
June 1959 p 3877-80. Method used allows energy of electrons 
and y-quanta to be determined by measuring number of 
shower electrons formed by them in lead; to measure number 
of shower electrons, halogen counters operating under low 
efficiency conditions are used. 


Possibility of Electron Total Energy Distribution Analysis 
in Quasi-Spherical Condenser, D.A.GANICHEV, K.G.UMKIN. 
Soviet Physics, Solid State v 1 n 4 Apr 1959 p 590-4. English 
translation of article indexed in Engineering Index 1959 p 
442 from Fizika Tverdogo Tela Apr 1959. 


Scattering. See also Quantum Mechanics; Radiation. 


Die Vielfachstreuung der Elektronen zu grossen Winkeln, 
G.MOLIERE. Zeit fuer Physik v 156 n 8 1959 p 318-47. Multi- 
ple scattering of electrons at large angles; solutions for in- 
finite medium; special case of solutions for boundary condi- 
tions of plane parallel plate for vertical and oblique incidence 
of primary beam. 16 refs. 


Double Seattering of Electrons with Dipole Moment, M.H. 
ZAIDI. Phys Rev v 116 n 2 Oct 15 1959 p 241-8. Theoretical 
study of double scattering of electrons with small intrinsic 
dipole moment, assuming presence of magnetic and electric 
fields in space between two targets; effects of fields on rota- 
tion of polarization plane of electron beam. 


Energy Analyzer for Electron Diffraction by Gases, D.A. 
SWICK. Rev Sci Instruments v 31 n 5 May 1960 p 525-7. 
Velocity analyzer for use in diffraction of fast electrons by 
gases and solids; angular distributions of elastically and of 
inelastically scattered electrons are electrostatically separated 
and simultaneously recorded on photographie plates; coherent 
inelastic scattering patterns form CCla vapor and CoHe vapor. 


K teorii neuprugogo rasseyaniya elektronov v tverdom tele, 
A.Ya.VYATSKIN. Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 
122-32; see also English translation in Soviet Physics, Solid 
State v 2 n 1 July 1960 p 112-22. Theory of inelastic electron 
seattering in solids; application of methods previously devel- 
oped by author (see Engineering Index 1959 p 443) to case 
of strong bonds between lattice electrons; results of solution 
obtained are applicable to electrons of narrower filled bands 
of metals, as well as upper bands of dielectrics and semi- 
conductors. 


Multiple Seattering of Particles of Opposite Charge, I.S. 
HUGHES, D-SINCLAIR. Philosophical Mag v 4 n 45 Sept 1959 
p 1018-16. Earlier investigations revealed apparent difference 
in multiple scattering of positively and negatively charged 
particles much greater than predicted by theory; experiments 
carried out in which existence of such difference investi- 
gated for multiple scattering of positive and negative wu 
mesons, pi mesons and electrons in nuclear emulsions; no 
significant difference found. 


Neuprugoe rasseyanie elektronoy i vtorichnaya elektronnaya 
emissiya nekotorykh metalloy, I.M.BRONSHTEIN, R.B.SEGAL. 
Fizika Tverdogo Tela v 1 n 10 Oct 1959 p 1489-1508; see also 
English translation in Soviet Physics, Solid State v 1 n 10 Apr 
1960 p 1365-82. Inelastic scattering of electrons and secondary- 
electron emission in certain metals; range of primary and 
secondary electrons and role of inelastically reflected electrons 
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in production of slow secondary electrons in beryllium; data 
for bismuth and silver, obtained by methods of “zero” and 
“equivalent”? substrates. 23 refs. 


Simple Theory Concerning Reflection of Electrons from 
Solids, T.E.EVERHART. J. Applied Physics v 31 n 8 Aug 1960 
p 1483-90. Theory assumes that primary cause of electron re- 
flection is Rutherford scattering through angles greater than 
90°, that energy loss of electrons penetrating solid target is 
given by Thomson-Whiddington law, or modified version of it, 
and that no multiple scattering is allowed; expression derived 
for reflection coefficient agrees well with experimental data; 
eritical discussion of simplifying assumptions; range of 
validity of theory estimated. 28 refs. 

Secondary Emission. See Electrons—Emission. 
ELECTRO-OSMOSIS 


Zur Theorie der Elektro-Osmose, A.BELLUIGI. Bautechnik 
v 37 n 5 May 1960 p 165-8. Theory of electro-osmosis; theory 
of transient electro-osmosis regards electrodes as thin vertical 
cylinder shaped cables of negligible diameter; formulas, 
diagrams, and numerical table. 
ELECTROPHORESIS. See Electroplating—Electrophoretic. 
ELECTROPLATED PRODUCTS 


See also Chromium Plating; Electroplating; Tin Plate and 
Plating. 


Galvanische Zink- und Kadmiumueberzuege, E.MECKEL- 
BURG. Metall v 14 n 8 Aug 1960 p 798-800. Galvanizing com- 
pared with cadmium plating; comparison of properties of 
products (corrosion resistance, hardness, electric and thermal 
properties) ; costs and applicability of two processes; tech- 
niques used on steel, cast iron, copper and brass. 


Untersuchungen zur Struktur duenner galvanischer Schich- 
ten, E.RAUB, M.MIETKA, H.BEESKOW. Metalloberflaeche v 
13 n 10 Oct 1959 p 321-7. Structure of thin electrode deposited 
layers; electron diffraction patterns, electron micrographs, and 
description of thin (average of 50-350 A) plating of chromium, 
nickel, and silver on polycrystalline cold rolled copper sheet, 
either as rolled or subsequently vacuum annealed or highly 
polished. 


Corrosion. See Electroplated Products—Testing. 


Defects. See also Electroplating Shops—Equipment; Ultra- 
sonics. 

Poren in galvanischen Ueberzuegen, A.KKUTZELNIGG. Me- 
talloberflaeche v 14 n 3 Mar 1960 p 81-4. Pores in electroplate 
—fundamental considerations; definition and classification of 
pores; discussion, largely based on literature, of causes of 
porosity, its testing of porosity, and its effect on corrosion 
protection by electroplating. 28 refs. 

Testing. Correlation of Outdoor Exposure, Service and Ac- 
celerated Tests on Chromium Plated Bright Work, R.B.SAL- 
TONSTALL, D.R.MILLAGE. Plating v 47 n 6 June 1960 p 
637-44. Results of testing steel and zine die cast panels; Cor- 
rodkote and CASS accelerated corrosion tests, as well as static 
roof exposure, were all appreciably more severe on 1.0 mil 
bright nickel plus 0.01 mil chromium than one winter on 
mobile test sites; neither of first three tests predicted that 
effect of 0.03 mil HT-HR chromium, compared with 0.01 mil 
conventional chromium on 1.0 mil bright nickel, at end of one 
year service exposure would be harmful. 


Hardness and Structural Transformations in Electrodeposited 
Copper-Zine Alloys, J.COLE, H.O’NEILL. Inst Metals—J v 
88 pt 4 Dec 1959 p 159-64. Brasses ranging from 88 to 15% 
copper, prepared by electrodeposition, have been examined 
immediately after plating by microhardness testing and X-ray 
back reflection method; some of deposited phases were 
metastable and changed after annealing or room temperature 
aging; hardness/transformation curves at room temperature 
determined; soft ductile deposit transformed in 10 days to 
hard y phase; practical implications. 


Stress in Electrodeposited Metals, I.L-.NEWELL. Metal 
Finishing v 58 n 10 Oct 1960 p 56-61. Measurement of resid- 
ual stress; effect of stress on properties and uses of electro- 
deposits; theory of stress in electrodeposition; internal stress 
in, electrodeposited copper, chromium, nickel, and in zinc, 
lead and cadmium. 20 refs. 

Studi sulla struttura dei depositi elettrolitici su catodi 
monocristallini, G.POLI, L.PERALDO BICELLI. Metallurgia 
Italiana v 51 n 12 Dee 1959 p 548-56. Studies on structure 
of electrodeposits from perchlorate and sulphate baths on 
copper single crystals with (100), (110), and (111) orienta- 
tions; results of electron diffraction analysis presented. 

Testing Plating Durability, G.L.SUKES. Metal Finishing v 
57 n 12 Dee 1959 p 59-65. Copper accelerated acetic acid 
test (“Cass Test’’?) discussed; recommended acceptance stand- 
ard on anodizing and plating to be used with test; corrosion 
evaluation procedure for plated and anodized parts (durabil- 
ity rating). 

Versuche zur Korrosion vernickelter Stahlbleche in der Aus- 
senatmosphaere, E.RAUB, F.ELSER, G.SCHMIDT. Metallober- 
flaeche v 13 n 10 Oct 1959 p 830-6. Corrosion tests on nickel 
plated sheet steel in moderately industrial urban atmosphere ; 


ELECTROPLATED PRODUCTS—Continued 


variables investigated were grade of steel (open hearth vs 
bessemer, killed vs rimming, Al- vs Si-deoxidized), practice of 
electrolytic degreasing, and deposition of nickel on steel with 
oF TAHOE intermediate polished copper layer; results tabu- 
ated. 


ELECTROPLATING 


See also Aluminum and Alloys—Electroplating ; Automobile 
Manufacture—Finishing; Beryllium and Alloys—Electroplat- 
ing; Bronze Plating; Cadmium Plating; Chromium Plating; 
Copper Plating; Die Castings—Finishing; Electron Tubes 
Manufacture; Electroplated Products; Electroplating Shops; 
Industrial Wastes—Electroplating Shops; Metals Finishing; 
Molybdenum and Alloys—Protective Coatings; Nickel Plating; 
Sheet and Strip Metal—Precoated ; Steel—Protective Coatings ; 
Tin Plate and Plating; Tungsten and Alloys—Electroplating ; 
Tungsten Plating; Zine Plating. 


Automatic Flat Basket Plating, G.J.-MAROTTA. Plating v 
46 n 12 Dec 1959 p 1859-63. Investigation of methods employed 
in manufacture of deposited carbon resistors at Merrimack 
Valley Works of Western Electric Co because of difficulties 
encountered which were attributable directly to poor quality 
of copper tin electroplated finish on ferrule and lead assem- 
blies; new type flat electroplating basket developed which 
overcame many shortcomings inherent in conventional design ; 
new method of plating delicate parts applied to several other 
parts with equal degree of success; parts 0.005 in. diam headed 
leads for quartz crystals successfully plated in baskets. 


Contribution of Nickel and of Chromium to Durability of 
Decorative Plating, C-H.SAMPLE. Plating v 47 3 Mar 1960 p 
297-302. Observations of corrosion behavior of various decora- 
tive plating systems; opinions expressed concerning reasons 
for behavior differences. 


Die Berechnung des Niederschlagsgewichts, der Schicht- 
dicke, der Stromdichte und der Expositionszeit bei der gal- 
vanischen Abscheidung metallischer Niederschlaege, K.MUEL- 
LER. Draht v 11 n 8 Aug 1960 p 461-2. Calculation of weight 
of deposit, thickness of plate, current density, and time of 
exposure in electroplating; calculations are based on Fara- 
day’s law; examples. 


Die Nernst’sche Gleichung und ihre Anwendung in der Gal- 
vanotechnik, K.MUELLER. Metalloberflaeche v 14 n 9 Sept 
1960 p 261-6. Nernst equation and its application in electro- 
plating ; thermodynamic derivation of equation which expresses 
relation between potential of reaction and concentration of 
ions involved in reaction; discussion of practical importance 
and limitations of equation; examples of its application con- 
cern study and interpretation of corrosion problems, of dif- 
ference between acid and cyanide solution, alloy deposition, 
electroless plating, etc. 


Electrodeposition of Copper-Nickel and Bi-Metal Sheets, E. 
CARRINGTON. Electroplating & Metal Finishing v 13 n 3, 4 
Mar 1960 p 80-4, Apr p 126-9, 143. Experiences in produc- 
tion of copper and nickel sheets 12 ft x 4 ft in area, 9.5 mil 
thick, by electrodeposition from copper sulphate/sulphuric acid 
and from nickel sulphate/borie acid/potassium chloride solu- 
tions respectively on to revolving stainless steel mandrels; 
they were of even thickness, had smooth non-glossy surface 
and were highly ductile; they also were cheaper than rolled 
sheets of comparable thickness; bi-metal sheet consisting of 23 
mil copper plus 5 mil nickel was also produced. 

Electroplated Nickel-Chromium. Electroplating & Steel 
Finishing v 12 n 12 Dec 1959 p 462-3. Sezond revision of 
British Standard 1224 issued in Nov 1959 in view of demand 
for thicker coatings of nickel and to provide for new methods 
of accelerated corrosion testing; main points in which new 
Standard differs from its predecessor are summarized. 

Galvanische Ueberzuege auf Molybdaen und Wolfram, H.J. 
BOOSS. Metall v 14 n 6 June 1960 p 546-8. Blectroplating 
of molybdenum and tungsten; brief descriptions of tech- 
niques used in plating with copper, nickel, chromium, gold, 
and platinum; pre and post-treatments; results to be ex- 
pected. 

Galvanotechnik. Elektrie v 13 n 12 Dec 1959 p 438-57. 
Papers on Electroplating: Electroplating terminology, W. 
BURKHARDT, A.STRAUCH, 438-9; Self-regulating chromium- 
plating bath, J.SOCHA, 440-5; Different behavior of sulphuric, 
hydrofluoric, and fluosilicic chromium-plating baths in_ ele:- 
trolytic hard-chrome plating, R.BILFINGER, 446-50; Device 
for removal of carbonates from cyanic brass electrolytes by 
means of ion exchangers, W.ZIMMER, 451-3; Working be- 
havior and application of primary elements, P.FLORSCHU- 
ETZ, 454-7. 

Lead Plating from Pyrophosphate Bath, V.SREE. J Sci & 
Indus Research vy 18A n 10 Oct 1959 p 478-83. Results of 
study indicate that optimum conditions for working potas- 
sium salt bath are: composition of electrolyte (g/litre): lead 
nitrate 33.2, total pyrophosphate 78.0; glue 1.0; pH 8.9; bath 
temperature 60 C; and limiting c.d. 3.5 amp/sq dm; agitation 
of electrolyte facilitates plating; it is shown that deposits 
are finer grained than those from acid baths; throwing 
powers of plating solution are 60 to 88% as per Field formula 
from deposits weight. 
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Literature Review on Use of Molybdenum as Alloy in Elec- 
trodeposits, J.Z.BRIGGS, H.W.SCHULTZE. Plating v 46 n 12 
Dee 1959 p 1370-6. How various types of electrodeposits can 
be improved by addition of molybdenum; theoretical aspects 
mostly dealt with. 55 refs. 


Measuring Loads for Flat Pieces by Area, G.C.FIELD. 
Metal Finishing v 58 n 4 Apr 1960 p 72-3. Both surface area 
and weight used for establishing loads for automatic plating 
at Cutler-Hammer, Milwaukee, Wis; chart presented and 
procedure indicated. 


Observations on Development of Electroplating Deposit 
Structures on Single Crystals of Copper, V.R.HOWES. Phys 
Soe—Proc v 74 n 479 Noy 1959 p 616-24. Step height meas- 
urements of layer structures on electrodeposits on copper 
single crystal with orientation close to (100) plane are shown 
by frequency distribution curves for increasing deposition 
times; results are associated with concept of bunching; 
studies of tilt and curve of normal platelet microscopic 
layers. 

Possible Applications of Ultrasonics in Electroplating, J.M. 
ODEKERKEN. Brit Communications & Electronics v 7 n 5 
May 1960 p 346-7. After studying effects of ultrasonic vibra- 
tions on solution, cathode, and anode, it is concluded that 
effects of ultrasonic vibrations are based on very effective 
stirring action which obviates too-low concentrations in 
cathode films; decreased hydrogen over-voltage was due to 
absorption of hydrogen in cavitation centers. 


Preparation and Properties of Iron-Nickel Films, I.TSU. 
Plating v 47 n 6 June 1960 p 632-3. Films prepared in chloride 
bath described are isotropic; behavior is similar to that of 
nickel-rich films; however, wall motion coercive force is 
lower for iron-rich than for nickel-rich films due to relative 
magnetic properties of iron and nickel; evidence presented 
shows that anisotropic character of iron nickel films does not 
depend solely on film composition; addition of thiourea to 
chloride bath causes extreme changes in composition and 
physical properties of plated films; effects of adding 0.2 g/1 
of thiourea are reported. 


Science for Electroplaters, L.SEROTA. Metal Finishing 
Weips! lee seo OO, ty Oy OSLO age san LoC0mmeto-b5 
Feb p 75-6, 79, Mar p 66-8, Apr p 76-9, May p 63-5, June 
p 69-70, July p 102-3, 105, Aug p 60-3, Sept p 69-72, Oct 
p 72-3, 79, Nov p 65-7, 69, Dee p 65-7. Jan and Feb: Rochelle 
salt bath. Mar: Cyanide copper analysis. Apr: High efficiency 
copper cyanide. May: Nickel. June and July: Adhesion. Aug, 
Sept, Oct: Causes of poor adhesion. Nov, Dec: Adhesion tests. 


Specification for Electroplated Coatings of Cadmium and 
Zine on Iron and Steel. Brit Standards Instn—Brit Standard 
n 1706 1960 20 p. Requirements are specified for appearance, 
thickness and adhesion, and, if coating is passivated, corrosion 
resistance; changes in this revision include reference to toxic 
properties of cadmium, additional requirements for passivated 
coatings, and new appendix on heat treatment. 


Sur les particularités et le mécanisme de formation des 
dépots électrolytiques de type cryptocristallin, K.M.GORBOU- 
NOVA. Electrochimica Acta v 1 n 2-3 July 1959 p 217-30. 
Characteristics and mechanism of formation of electrolytic 
deposits of cryptocrystalline type; study of special class of 
metallic systems that form on cathode during electrolysis, 
socalled ‘“‘cryptocrystalline’’ deposits; metal property varia- 
tions, during cathodic reduction and with time, suggest mech- 
anism of electrochemical reduction, that is, mechanism produces 
substances that enter metal lattice and appear in deposit as 
impurities. 

3rd Internationales Kolloquium, 1958. Ilmenau. Hochschule 
fuer Elektrotechnik, 1959 p 69-120. Third International Sym- 
p sium at Hochschule fuer Elektrotechnik IlImenau; 10 papers 
relating to automation of baths and to other current theoret- 
ical and technological problems and achievements in _ elec- 
troplating. 


Tracer Follows Leveler in Electroplating Bath, S.E.BEA- 
COM, B.J.RILEY. Nucleoniecs v 18 n 5 May 1960 p 82-4. 
Norma] electrodeposition accentuates roughness of plated sur- 
faces by putting more metal on peaks than in valleys; by use 
of S-35 it is now possible to study behavior and influence 
of certain organic compounds which produce smooth, level 
surface by reversal of usual effect; plating procedure, count- 
ing, radioautography are described. 


Ueber den Hinfluss der Arbeitsbedingungen im komplexen, 
Harnstoff enthaltenden Metallsulfatbad etc, W.MACHU, M.F.M. 
EL-GHANDOUR. Werkstoffe u Korrosion v 11 n 7 July 1960 
p 420-5. Effects of plating solution variables on composition 
of iron-chromium-nickel alloys deposited from urea-containing 
complex metal sulphate bath; variables discussed are pH value, 
temperature, current density, time, and cathode material; 
optimum working conditions for obtaining deposits of stainless 
steel (18-8) composition are summarized; best bath composi- 
tion given; paper on development of bath to be published, 

Ueber die elektrolytische Abscheidung von WEisen-Chrom- 
Legierungen etc, W.MACHU, M.F.M.EL-GHANDOUR. Werk- 
stoffe u Korrosion v 11 n 5 May 1960 p 274-83. Electrolytic 
deposition of (18-20% Cr) iron chromium alloys from complex 
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chromium sulphate solutions; description of tests to find most 
suitable electrolyte (mixture of chromium, iron, and am- 
monium sulphates and urea) ; effects of pH value, temperature, 
and current density (separately and jointly), and of time, 
cathode material, and bath additions; structure of Fe-Cr 
deposits; current density/potential curves for alloy formation. 


Ueber die elektrolytische Abscheidung von Hisen-Chrom-Nick- 
el-Legierungen, W.MACHU, M.F.M.EL-GHANDOUR. Werk- 
stoffe u Korrosion v 11 n 8 Aug 1960 p 481-7. Electrolytic 
deposition of iron chromium nickel alloys; description of 
experimental work leading to electrolyte for deposition of 
Fe-Cr-Ni alloy of stainless steel (18-8) type composition ; 
electrolyte consists of aqueous solution of sulphates of Fe, 
Cr, and Ni, urea, and boric acid; current yield and alloy 
composition are strongly affected by chromium hydroxide dia- 
phragm on cathode surface. 

Ueber die Galvanisierung magnetisierter Gegenstaende, K. 
SOMMER. Metalloberflaeche vy 14 n 3 Mar 1960 p 84-6. Elec- 
troplating of magnetized objects; examples from practical 
experience serve to show importance of thorough removal of 
any magnetizable debris left by mechanical surface treatment 
(such as grinding) on magnetic objects (particularly steel) 
that are to be electroplated. 

Zine and Cadmium Electroplates, R.L.BUCKLEY. Matls in 
Design Eng v 50 n 7 Dee 1959 p 100-3. How two electroplates 
compare with regard to appearance, corrosion resistance, 
hardness, thermal and electrical properties and cost; where 
they are used; application procedures. 

Baths. See Electroplating—Solutions. 
Control. See also Electroplating Shops—Equipment. 


Automatisierung in der galvanotechnischen Massenproduk- 
tion, W.BURKHARDT. Zeit fuer Messen Steuern Regeln v 3 
n 4 Apr 1960 p 157-66. Automation in electroplating mass pro- 
duction; study of operating characteristics of fully automatic 
drum process line for electroplating of small parts; analysis 
of results obtained. 


Measurement and Control of Local Current Densities: Rate 
of Deposition in Galvanic Bath, W.HUBER. Microtecnic v 14 
n 4 Aug 1960 p 181-7. In electroplating, deposited metals are 
now required to approach characteristics of original metal 
and often within rigid tolerances; instrument has been devel- 
oped in Switzerland which is capable of measuring local cur- 
rent density within very small well defined areas, for control 
of film thickness; design, construction, and operation is 
described. 


Towards Automated Plating Process, G.'SSAXBY. Metal In- 
dustry v 96 n 10 Mar 4 1960 p 186-90, 192. Survey of progress 
made; difficulties in automating electroplating operation be- 
cause of complicated nature of processing solutions, in par- 
ticular plating solution; achieving automatic chemical control 
in large measure, by use of ampere-hour meters; control of 
agitation and solution clarity; deposit characteristics which 
are very difficult to measure continuously; control of power 
supplies; temperature control. 

Education. Method for Conducting Electroplating Course, A.E. 
COOK. Plating v 47 n 7 July 1960 p 814-18. Typical course 
to educate industrial plater in scientific aspects of his profes- 
sion is presented; information was compiled from lectures 
given by J.R.MICKELSEN, Portland State College, at special 
school on Industrial Electrochemistry. 

Electrophoretic. Electrophoretic Deposition of Metals, Metalloids, 
and Refractory Oxides, V.A.LAMB, W.E.REID, Jr. Plating 
v 47 n 3 Mar 1960 p 291-6. Operating conditions defined for 
electrophoretically depositing number of metals, metalloids, 
and refractory oxides; conversion of deposits to practical 
coatings requires treatments such as chemical reduction and 
sintering; further development of latter steps is necessary 
before practical coatings can be achieved; coatings of titanium 
nickel alloys on steel may warrant further investigation. 

Solutions. See also Chromium Plating. 


Anodic Corrosion of Nickel-Cobalt and Nickel-Iron Alloys in 
Pyrophosphate Plating Solutions, V.SREE, T.L.RAMA CHAR. 
Corrosion Prevention & Control vy 7 n 4 Apr 1960 p 41-2. 
Study made of behavior of cast nickel cobalt and nickel iron 
anodes during electrodeposition of Ni-Co and Ni-Fe alloys 
from pyrophosphate bath; anode corrosion is satisfactory as 
found from measurements of anode efficiency and potential 
and from analysis of plating solutions, 

Bright Platinum Plating, N.HOPKIN, L.F.WILSON. Plati- 
num Metals Rev v 4 n 2 Apr 1960 p 56-8; see also Metal 
Industry, v 96 n 14 Apr 1 1960 p 267-8; Electroplating & 
Metal Finishing v 13 n 4 Apr 1960 p 138-4, 138. Development 
of stable platinum plating bath described which is capable of 
PIcowIng Aeay. and bright deposits on wide range of base 
metals; solution contains sulphato-dinitritoplatinous acids, 
H2Pt(NOz)2SO1; good deposits are obtained rhe new bath 
named DNS Platinum Plating Solution with platinum con- 
centration above 4 g/l. 

Fluoborates in Plating, F.WILD. Electroplating & Metal 
Finishing v 18 n 9, 10 Sept 1960 p 331-5, Oct p 878-7. Prin- 
cipal advantages of fluoborate electrolytes; plant materials 
employed for fluoborate solutions; fluoboric acid; composition, 


Standards. 


Temperature Control. 
Thickness Measurement. 
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operating conditions and application of following fluoborates : 
cadmium, copper, indium, iron, lead, tin, nickel and zine, 

Free Cyanide Analysis of Copper Cyanide Plating Solutions, 
J.R.CRAIN. Plating v 47 n 9 Sept 1960 p 1032-6. “Free” 
cyanide content determined with changes in concentration of 
components by dilution and temperature of solutions; dilution 
of solutions containing complex copper cyanide ions increases 
free’? cyanide content; it is also increased at higher tem- 
peratures ; cyanide copper plating solutions prepared to con- 
tain 0.5, 1.0, and 1.5 oz gal ‘free’? cyanide will contain 
respectively 3.0, 3.5, and 4.0 oz per gal “free’’ cyanide at 
solution operating temperature of 75 C. 


Konzentrationsveraenderungen in galvanischen Baedern, A. 
von KRUSENSTJERN. Metalloberflaeche vy 13 n 12 Dee 1959 
p 391-3. Changes in concentration of electroplating baths; 
effect of concentration of conductivity of electrolyte; measure- 
ments of concentration during electrolysis; in acid copper 
bath, greater conductivity of H2SQOus-enriched upper layers 
leads to thicker deposits on upper parts of cathode; no 
segregation was observed in cyanide copper bath; in Watts 
nickel bath, lower layers were enriched in nickel sulphate 
and chloride; boric acid did not segregate. 


Ueber die Entfernung von Karbonaten aus cyanidischen 
Baedern mit Hilfe von Ionenaustauschern, A.LKKNOEDLER, F. 
ELSER. Metalloberflaeche vy 13 n 10 Oct 1959 p 327-30. Removal 
of carbonates from cyanide baths by means of ion exchangers; 
discussion of principles; from experiments including use of 
Lewatit S 100 on mixed NaCN-Na2CO; solutions, different 
copper baths containing KCN and K2COs, and zine bath, 
it is concluded that cation exchanger yields useful results 
only with baths of low cyanide, high carbonate, and low 
pH values. 


Untersuchungen zur Makro- und Mikrostreufaehigkeit cyani- 
discher Kupfer- und Silberbaeder, E.RAUB. Metalloberflaeche 
v 13 n 10 Oct 1959 p 304-8. Investigations of macro- and 
microthrowing power of cyanide copper and silver baths; 
results are given in graphs of distribution of silver and 
copper deposits vs distance from greatest depth of different 
cathode profiles; throwing capacity of silver bath, depending 
on bath composition, especially cyanide content, is ranged 
between that of acid nickel or copper baths and that of cyanide 
copper bath. 


Zur Theorie der galvanischen Glanzbaeder, R.WEINER. Me- 
talloberflaeche v 13 n 9 Sept 1959 p 269-73. Theory of bright 
electroplating baths; it is shown by representative current 
density vs cathode potential curves from extensive investiga- 
tion that brighteners found effective in practice may displace 
curves to either more positive or more negative potentials, 
and that solutions with two additives of opposite effects on 
potential may be very effective; possible explanations sug- 
gested; it is claimed that theory of effect of inhibitors needs 
revision. 


Electroplated Coatings of Nickel and Chromium. 
Brit Standards Instn—Brit Standard n 1224 1959 19 p. Stand- 
ard applies to coatings of nickel on steel, copper, brass or 
zine alloy, and of chromium on nickel or stainless steel, 
except for components with threads below 0.50 in. diam, 
unfabricated sheet, strip, wire or coil springs, and coatings 
for engineering purposes, e.g. hard chromium; requirements 
are specified for appearance, nickel thickness, adhesion, cor- 
rosion resistance and ductility, chromium thickness. 


See Electroplating——Control. 
See also Electroplating—Control. 


Gages for Measuring Thickness of Chromium on Internal 
Surface of Small-Bore Tubes, V.A.LAMB, P.A.KRASLEY. 
Plating v 47 n 2 Feb 1960 p 176-9. Two gages of eddy current 
type for measuring thickness of chromium coatings on internal 
surface of caliber .30 and .50 gun barrels developed; meas- 
urements are nondestructive and localized to small area, less 
than 14 in. diam; gages may be modified for application to 
measurement of thickness of various coatings on internal 
surfaces of metallic tubes of same or larger diameters. 

Measurement of Thin Metal Layers, G.B.COOK, C.E.MEL- 
LISH, J.A.PAYNE. Analytical Chem v 32 n 6 May 1960 
p 590-3. Fluorescent X-ray production by radioisotope sources ; 
method is discussed with particular reference to measure- 
ments of chromium, tin, and copper plate; possibility of 
measuring constituents of multilayers separately—for example, 
thicknesses of copper, nickel, and chromium plated in that 
order onto iron base metal is impossible at present time; in 
principle, however, with multilayers of metals of widely 
differing atomic number, technique is feasible. 

Thickness Measurements on Platings by Means of Blectron 
Probe, R.KRIEGLER, B.W.SCHUMACHER. Plating v 47 n 4 
Apr 1960 p 393-5. In studies conducted at Ontario Research 
Foundation, electron beam of variable energy was directed 
into sample; energy at which electrons penetrate plating and 
reach base metal is obtained by measuring acceleration voltage 
of electron beam at appearance of characteristic X-ray lines 
from base; use of atmospheric electron probe with X-ray 
spectrometer makes measurement feasible for rapid industrial 
routine tests; nickel plated iron and chromium plated nickel 
samples were used for experiments 


ELECTROPLATING—Continued 


X-rays Check Plating Thickness, R.H.ZIMMERMAN., Iron 
Age v 186 n 15 Oct 13 1960 p 84-7. X-ray methods provide 
quantitative data on plating thicknesses, and can even meas- 
ure thickness on complex and odd shaped parts; X-ray is 
particularly valuable in measurement of precious metal coat- 
ings where requirements for accuracy are stringent for 
economic reasons, and because it is important to know effect 
of solution on material itself; methods for preparing standards 
are discussed. 

ELECTROPLATING SHOPS 

See also Electroplating. 

Automation. See Electroplating—Contyrol. 


Equipment. See also Chemical Equipment—Materials; Electric 
Generators—Maintenance and Repair. 


AC Ripple in Rectifier Output, F.A.SSCHNEIDERS. Plating 
v 46 n 11 Nov 1959 p 1279-81. Description of methods which 
make determination of ripple in output of plating rectifiers 
relatively easy; ripple meter is self contained and may be 
moved readily throughout plant for rapid checks of plating 
rectifiers; oscilloscope technique offers advantage of being 
able to see output wave form and frequently makes possible 
early detection of defects before ripple becomes serious. 


Apparate und Anlagen fuer das Galvanisieren kleiner Mas- 
senteile, F.RUEB. Draht v 11 n 3 Mar 1960 p 106-12. Equip- 
ment for electroplating of mass-produced small parts, such 
as wire, nails, screws, etc; illustrated review of status of 
developments. 


Is Your Plating Rectifier Defective? R.J.DARRAH. Products 
Finishing v 25 n 1 Oct 1960 p 44-51. How electrodeposit may 
be affected by defective rectifier; detection and isolation of 
defects causing difficulties, by observing wave form produced 
on oscilloscope and comparing it to typical wave forms; 
rectifiers with low a-c ripple should be used for decorative 
chromium or bright cadmium plating. 


Waste Disposal. See Industrial Wastes—Electroplating Shops. 


ELECTROPOLISHING. See Polishing—Electrolytic. 

ELECTRO-SLAG WELDING. See Welding, Electric Are—Elec- 
tro-Slag. 

ELECTROSTATICS 


See also Accelerators; Dust Collectors—Electric; Electric 
Generators—Electrostatic ; Electricity—Static; Lightning; Mi- 
croscopes—Electron; Paint Spraying—Electrostatic; Photo- 
graphic Reproduction—Electrostatic. 

Electrostatic Deposition Processes, K.SITTEL. Elec Eng v 
79 n 4 Apr 1960 p 288-93. Deposition processes involving 
powder, fibrous, and liquid materials; how electrostatics can 
be adapted successfully to production-line techniques; applica- 
tions in xerography, coating of paper, textiles or plastic 
material, in electrostatic matting and deposition or spraying 
of liquids. 

ELECTROTHERAPEUTICS. 
plies—Electronic. 


ELEVATORS 
See also Materials Handling. 


Elevator Poses Hazard During San Francisco Alarm. Fire 
Eng v 113 n 5 May 1960 p 402. Safety features of self-closing 
doors discussed; recommendations by National Elevator Manu- 
facturing Industry prohibiting all elevators as required exits; 
case cited in which dense smoke apparently broke beam 
controlling door-closing mechanism. 


Maintenance and Repair. Passenger Elevators and Escalators. 
Lubrication v 46 n 1 Jan 1960 p 1-12. Paper is limited to 
lubrication requirements of various types of equipment cur- 
rently used to transport personnel in multifloor buildings, 
such as electric traction elevator, invalid lift, escalators, and 
moving sidewalk, installed at Dallas airport; lubrication pro- 
cedures and lubrication of individual components; problem of 
lubricating step chains in escalators. 


See Medical Equipment and Sup- 


Terminology. 
ELINVAR. See Magnetic Materials. 
EMBANKMENTS 

See also Dams, Earth; Levees ; Soils—Mechanies. 


See Electrical Engineering—Terminology. 


Computer Solution of Swedish Slip Circle Analysis for 
Embankment Foundation Stability, R.V.LeCLERC, R.J.HAN- 
SEN. Nat Research Council—Highway Research Board—Bul 
n 216 1959 p 31-43. Program for IBM 650 computer analyzing 
embankment or foundation material stability; data necessary 
for analysis is friction angle, unit weight of soils, initial 
slope, foundation soil strata thickness, embankment height, 
and design safety factor; program can be used to investigate 
given slope range, advancing to next slope if failure safety 
factor is less than predetermined value, and individual slope 
ranges. 

Instrumentation for Consolidation Study of Clay Deposit 
Beneath Embankment, K.N.BURN. Geotechnique_ Ve Oreaae 
Sept 1959 p 136-46. For measurement of consolidation beneath 
highway embankment settlement gage was developed and in- 
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stalled just below natural ground surface before 23 ft high 
embankment was constructed; settlement between natural 
ground surface and reference elevations within clay deposit 
were measured by determining electric resistances propor- 
tional to vertical displacements; by connected potentiometer, 
displacements to accuracy of 0.05 in. or 1.8 mm can be deter- 
mined. 

Test Apparatus in Earth Embankments, N.PETERS. Eng 
Inst Canada—Trans v 3 n 3 Nov 1959 p 89-95. Use of settle- 
ment gage and slope indicator apparatus for measurements 
of internal moyements in vertical and horizontal directions ; 
alignment pins and brass reference screws are used for observ- 
ing surface movements of embankments and appurtenant 
structures; use of piezometers of porous tube standpipe type 
and double tube type connected to pressure gage in terminal 
wall. 

EMERY. See Abrasive Materials. 
EMPLOYEES 


See also Executives; Foremen; Foundries—Employees; Hu- 
man Engineering; Industrial Hygiene; Industrial Relations ; 
Miners; Welders. 

Does Your Employer Own Your Knowledge? Chem Eng v 67 
n 12 June 13 1960 p 222, 224. Employer-employee contractual 
relationships as they concern transmittal and use of engin- 
eering knowledge, especially in the area of proprietary in- 
formation and trade secrets; engineer generally is expected 
to determine for himself what information gained one one job 
he may utilize on subsequent job, bearing in mind that he or 
his new employer may later be held legally accountable; im- 
portance of patent protection. 


Accident Prevention. See Accident Prevention; Electrie Acci- 
dents—Prevention. 

Handicapped. Tooling for Handicapped—Challenge to Engineers, 
J.W.GREVE. Tool Engr v 44 n 6 June 1960 p 71-8. Problems 
of rehabilitation; illustrated examples of physical-aid, thera- 
peutic and surgical tooling; it is shown that rehabilitation 
programs can pay for themselves financially as result of 
increased productivity. 

Tooling up for Men. Western Machy & Steel World v 51 
n 7 July 1960 p 47-9. Physically handicapped persons trained 
and employed by Community Rehabilitation Industries, Long 
Beach, Calif, which operates as non-profit job shop; in 4 yr, 
it has trained 250 and graduated 117 disabled people to self 
supporting occupations; how program is carried out. 

Health. See Industrial Hygiene; Occupational Diseases. 

Rating. See Time and Motion Study. 

Selection. See also Industrial Management. 


Engineering of Managers, A.L.SOLLIDAY. Chem Eng vy 66 
n 26 Dec 28 1959 p 92, 94, 96, 98. Business today looks 
increasingly to engineer and scientist for its managerial 
talent; why some succeed and some fail; management must 
be able to select, train and refine technical men into pre- 
dictably successful managers. 


Training. See also Civil Defense; Foundries—Employees; Pho- 
tography—Industrial Applications; Television—Closed Circuit. 
Operator Training in New Plant Startup, P.W.PONTIUS, 
P.A.Van TASSEL, J.H.FIELD. Chem Eng Progress v 55 n 8 
Aug 1959 p 388-41. Program, used at Union Carbide Chemicals 
plants at Institute, WVa, and Seadrift, Tex, includes basic 
training of both new and experienced personnel to achieve 


safe, efficient, operation with minimum of errors during 
startup; description of contents of basic training manual 
which includes, the job, equipment, materials, science and 


processes, Measurement; specific training manual; program 
benefit is strong, flexible permanent operating organization. 


Wage Payment Plans. See Wage Payment Plans. 


EMPLOYMENT MANAGEMENT. See Employees; Foremen; 
Industrial Management; Industrial Relations; Job Analysis; 
Time and Motion Study; Wage Payment Plans. 


EMPRETRONS. See Electric Rectifiers—Merecury Arc. 


EMULSIONS. See Cutting Fluids; Hydraulic Control and 
Transmission—Fluids; Lubricating Oil; Metals Cleaning; Oil 
Well Drilling—Rotary Mud; Photographic Emulsions; Poly- 
merization ; Polymers; Radiation—Measurement; Rubber Com- 
pounds and Compounding; Textile Auxiliary Materials. 


ENAMEL 
See also Buildings—Facings ; Ceramic Materials; Enameling. 


Chemical and Weather Resistance of Porcelain Enamels on 
Aluminum, A.L.SOPP, Jr, P.F.WALLACE, R.W.RICKER. 
Cer Age v 75 n 4 Apr 1960 p 66-72. Properties of porcelain 
enamels for aluminum from data collected at Alcoa Research 
Laboratories, using accelerated tests; results are correlated 
with service performance in outdoor exposure; stress is on 
resistance to attack on surface of enamel, and resulting 
appearance change, as distinct from either spalling or faulty 
adherence. 


Colorimetric Determination of Boron in Porcelain Enamel 
Frits, J.J.McINTOSH, J.E.COX. Am Cer Soc—J v 43 n 3 


EN AMEL—Continued 

Mar 1960 p 123-4. Method for modification of current method 
of developing boron-curcumin color complex for quantitative 
determination of boron in glass; instead of evaporating aliquot 
of solution to be tested and baking residue at 55 plus | or 
minus 3 C for specified time with curcumin indicator solution, 
color complex is developed by dissolving measured volume of 
test solution in glacial acetic acid with sulphuric acid. 


New Porcelain Enamel. Cer Industry v 73 n 6 Dee 1959 
p 52-9, 89, 98, 100-1, 103, 105. Improvements include thinner 
coatings, new frit formulations, lower firing temperatures, 
broader range of colors and finishes, one-coat application, and 
improved quality enameling sheet; new color selection system 
and quality verification program; examples of colors, textures 
and finishes being provided; problems and opportunities in 
major types of porcelain enamel applications. 

Properties of Porcelain Enamels, W.E.PIERCE. Matls in 
Design Eng v 52 n 1 July 1960 p 97-101. Survey of important 
decorative and functional properties that can be obtained with 
porcelain enamels. 


Reaction Kineties of Porcelain Enamel-Metal Systems, R.M. 
SPRIGGS, A.L.FRIEDBERG. Am Cer Soc—J v 43 n 5 May 
1960 p 252-62. Fusion reactions between various powdered 
metals and finely divided sodium borosilicate porcelain enamel 
frits; powdered metals employed were Ni, Co, Fe and Mg, 
and metallic ions were Cu, Ni, Co and Fe; studies were made 
as function of time, temperature, and concentration of 
metallic ion in frit. 


Viscosity Measurements of Porcelain Enamel Ground Coat 
Frits, J.E.COX, D.M.GERSTNER, H.M.O’ROURKE. Am Cer 
Soe—Bul v 39 n 2 Feb 1960 p 78-81. Brookfield Viscometer was 
modified and calibrated for viscosity measurements of molten 
porcelain enamel frits; viscosity-temperature curves were ob- 
tained for commercial frits; viscosity of most ground coat 
frits was in range of 3000 to 5000 poises at their optimum 
firing temperatures, although certain low temperature frits 
showed values as high as 25,000 poises. 


Was ist Email? R. MAERKER. Sprechsaal v 92 n 13 July 5 
1959 p 349-55. What is enamel?; it is suggested that, in 
Germany and other countries, term “enamel” has been mis- 
used in recent years; reference is made to differences and 
discrepancies in definitions of enamel, use of compound terms 
such as porcelain enamel and vitreous enamel, confusion with 
paint type enamel finishes, etc. 59 refs. 


Detergents Effect. See EKnamel—tTesting. 


Testing. Investigation into Effect of Detergents on Vitreous 
Enamel. Metal Finishing J v 6 n 63 Mar 1960 p 87-92 (dis- 
cussion) 92-4, 102. Sub-Committee Report of Institute of 
Vitreous Enamellers; simple method proposed for testing 
detergent resistance of enamels whereby numerical grading 
is allocated to finish; variations in testing procedure de- 
scribed; several types of enamel were exposed to detergents 
and also to sodium carbonate solution and resultant attack 
was noted; active ingredients in detergents and also influ- 
ence of several modifications to enamel milling were exam- 
ined. 


Rapid Method of Determining Comparative Subsieve Fine- 
ness of Milled Porcelain Enamels, E.E.BRYANT, G.H.JOHN- 
SON. Am Cer Soc—Bul v 38 n 11 Noy 1959 p 649-52. Slip 
being tested is dispersed in settling column and allowed to 
settle; at end of elapsed time four approximately equal 
portions are withdrawn, and each is put into another con- 
tainer; average specific gravity of each of these portions is 
measured with hydrometer. 

ENAMELING 

See also Aluminum and Alloys—Finishing; Buildings—Fac- 
ings; Cast Iron; Die Castings—Finishing; Electric Cables— 
Manufacture; Furnaces, Enameling; Glazes; Steel—Protective 
Coatings; Wire—Protective Coatings. 

Blistering of Wet-process Vitreous Enamels on Cast Iron, 
E.R.EVANS, A.D.MORGAN. Foundry Trade J v 109 n 2281 
Aug 25 1960 p 238-4. Metallurgical aspects of problem of 
blistering investigated by British Cast Iron Research Assn; 
cause of blistering is not confined to casting skin; blistering 
in cast iron wet process vitreous enamel can be minimized 
if sufficiently good control can be maintained of all foundry 
and enamel shop operations. 

Hinfluss des Siliziumgehaltes des Stahles auf die Fisch- 
schuppenbildung yon Emails, F.ERDMANN-JESNITZER, A. 
PETZOLD. Archiv fuer das Hisenhuettenwesen v 31 n 8 Aug 
1960 p 479-84. Effect of silicon content of steel on formation 
of fish scale in enameling; investigation, on 1 mm sheet of 
low-C steel with 0.04-3.53% Si, of hydrogen permeability and 
fish scale formation at enameling temperatures of 850 or 
920 C; double effect by Si of retarding He elimination from 
steel and decreasing Hz absorption by steel is considered 
zeae for maximum fish scale formation at 0.1-0.2% Si. 

3 refs. 

Erie Ceramic Mass Produces PE Parts. Cer Industry vy 738 
n 3 Sept 1959 p 94-5, 131. System for porcelain enameling 
small parts at Erie Ceramic Arts, Erie, Pa; differences in 
handling steel and copper parts; method for removing over- 
spray; preparation of screens for printing process. 
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Haarrisse und Haarlinien, R.ALDINGER. Sprechsaal v 92 
n 21 Nov 5 1959 p 549-50. Crazing and hairlines in porcelain 
enamel; causes of such defects, and suggestions for processing 
conditions to eliminate them. 


L’emaillage au liquide de la fonte, R.PIVA, P.DEBOUTE. 
Fonderie n 165 Oct 1959 p 463-6. Wet process enameling of 
cast iron; study made in order to eliminate difficulties inherent 
ms process and to adapt it to conditions in French foun- 
ries. 

Model Efficiency Marks American-Standard California PE 
Plant. Cer Industry v 74 n 3 Mar 1960 p 54-6. Methods and 
equipment used at American-Standard plant at Richmond, 
Calif, for surface pretreatment and application of porcelain 
enamel to steel bathtubs. 


New Low-Carbon Steel Fills Gap in Porcelain-Enamel In- 
dustry. Iron Age v 186 n 16 Oct 20 1960 p 151-3. New one 
coat porcelain-enameling process for steels which contain 
very little carbon, eliminates need for ground coat previously 
used to prevent boiling and fishscaling, and has resulted in 
15 to 30% reduction in enameling costs; technique of applica- 
tion of Bethnamel process developed by Bethlehem Steel Co 
and its advantages are described. 


Porcelain Enameling Aluminum. Precision Metal Molding 
v 18 n 9 Sept 1960 p 69-70, 72. Information presented is 
based mostly on materials developed by Du Pont; frits; addition 
agent; opacifiers; pigments; most formulations for enameling 
aluminum contain 100 parts by weight of frit, 7.5 parts by 
weight of addition agent, varying amounts of opacifiers or 
pigment or both, and from 35 to 45 parts by weight of water. 

Some Methods of Eliminating Faults in Cast Iron Enamel- 
ling. Cer Age v 75 n 5 May 1960 p 18-19, 44-5. Possibilities, 
and elimination, of faults in enamel application, firing and 
handling ; causes of chipping and crazing ; factors in founding, 
including metal composition, methods of running, pouring 
temperature and molding; elimination of holes in castings, 
which often become obvious only after shot blasting has 
removed sand or slag inclusions; cause of blistering; impor- 
tance of cleaning. 


Steel Sheets for Single Coat Porcelain Enameling, R.S. 
BURNS, R.L.MYERS. AISI—Paper for meeting Oct 26 1960 
15 p. Satisfactory sheet steel for single coat enameling must 
be absolutely free of any tendencies to enamel fishscale; 
three conditions necessary to produce completely nonfishscaling 
enameling sheet are: controlled carbon content in ingot, coil- 
ing temperatures of hot band high enough to form massive 
earbides, and cold reduction adequate to produce microscopic 
voids; enamel adherence, fishscale prevention and enamel 
boiling discussed. 


Vitreous-enamelled Cast-Iron, J.R.PARK. Foundry Trade 
J v 108 n 2261 Apr 7 1960 p 427-9. Faults in enameling shop; 
foundry defects; defects in castings; influence of casting 
design on enameling; cause of blistering; importance of 
cleanliness. 
ENAMELING FURNACES. See Furnaces, Enameling. 


ENERGY. See Electricity ; Electrons; Nuclear Energy; Physics ; 
Power Generation; Thermodynamics; X-Rays. 


ENERGY STORAGE. See Blectric Batteries; Electric Capaci- 
tors; Electric Coils; Electric Transmission; Fuel Cells; Heat- 
jng—Solar; Satellites—Power Supply. 


ENGINE GOVERNORS. See Governors. 
ENGINE INDICATORS. See Indicators. 
ENGINEERING 


See also Agricultural Engineering; Automotive Engineering ; 
Chemical Engineering; Electrical Engineering; Engineers ; 
Geology; Highway Engineering; Human Engineering; Hy- 
draulics; Illuminating Engineering; Low Temperature En- 
gineering ; Marine Engineering ; Mathematics; Mechanical En- 
gineering; Mining Engineering; Municipal Engineering; Nu- 
clear Energy; Power Plant Engineering; Radio Engineering ; 
Sanitary Engineering; Standardization; Statistical Methods ; 
Steam Power Plants; Structural Design; Surveying; Tele- 
vision; Thermodynamics; Toolroom Practice; also all subject 
headings beginning with Engineering. 


* Echange international d’informations techniques, C.P.ROB- 
ERTS. Chimie & Industrie v 82 n 6 Dec 1959 p 797-800. Inter- 
national exchange of technical information; major lines of 
procedure to follow in effecting exchange of technical informa- 
tion, both within country and for international plan; precau- 
tions to take in opening, and during, negotiations before 
arriving at agreement and effective exchange of information. 


Creative. See also Engineers. 
Climate for Creativity, E.RAUDSEPP. Machine Design v 32 
n 15 July 21 1960 p 122-30. 17 ways indicated by which man- 
agement can build and improve climate for creativity. 
Some Organizational Factors Affecting Creativity, N.KAP- 
LAN. IRE—Trans on Eng Mgmt vy EM-7 n 1 Mar 1960 p 24-30. 


Factors considered important in influencing creativity in 
research laboratories; data gathered through interviews with 
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research directors, administrators, and scientists; five factors 
identified and analyzed. 


Handbooks. Preparing Design Handbook, R.W.BECKIM. Ma- 
chine Design v 32 n 16 Aug 4 1960 p 104-8. Step-by-step guide 
for producing handbook that meets needs of growing engineer- 
ing group for efficiently distributed design information. 


History. See Glass Manufacture—History; Iron and Steel Met- 
allurgy—History. 

Mathematics. See Computers; Mathematics. 

Symbols. See Electric Symbols; Magnetic Amplifiers—Symbols. 

Terminology. See Electrical Engineering—Terminology. 


Units. See also Electric Units; Steam Tables and Charts; 
Vacuum and Vacuum Equipment—Units; Weights and Meas- 
ures. 


Mathematisch-physikalische Zusammenhaenge fuer die Um- 
stellung auf das Internationale Einheitensystem, P.STEGLICH. 
Werkstatt u Betrieb v 93 n 5 May 1960 p 254-8. Mathematical- 
physical relations for conversion to international unit system ; 
physical equations and basic conceptions for suitable unit 
selection; most important unit systems compared; how to 
convert physical magnitudes from one unit to another. 


Principles of Selecting Dimensional Systems and Units in 
Chemical Engineering, A.KKLINKENBERG. Instn Chem Engrs 
—Trans v 37 n 6 Dec 1959 p 335-41. Recommendations re- 
garding various systems of dimensions and units; unification 
in field of dimensions and units; consideration of meter- 
kilogram (mass)—second—degree Centigrade—ampere-candela 
system, the “practical system’? which is considered most 
suitable compromise; rules for avoiding confusion. 30 refs. 


Universal Units of Magnetism, Mechanics and Temperature, 
A.T.GRESKY. Franklin Inst—J v 268 n 5 Nov 1959 p 388-400. 
Ever-increasing accuracy in measurements of fundamental 
quantities may eventually lead to establishment of five highly 
precise “universal units’? of magnetic intensity, mass, length, 
time, and temperature; speculations on current possibilities 
for selection and use of such units; it is proposed that these 
hypothetical units may permit revelation of new universal 
constants of importance to fundamental theory and to causal 
resolutions of several mysteries of physics. 


ENGINEERING CODES. See cross references under Codes; 
Standards. 


ENGINEERING COLLEGES. See Engineering Education. 


ENGINEERING DEPARTMENTS. See Drafting Practice; Pro- 
duction Planning and Control. 


ENGINEERING DRAWING. See Drafting Practice. 
ENGINEERING EDUCATION 


See also Chemical Engineering—Education; Electrical En- 
gineering—-Education; Electroplating—Education; Engineers ; 
Mechanical Engineering—Education; Metallurgy—Education ; 
Mining Engineering—Education ; Nuclear Energy—Education ; 
Nuclear Reactors—Educational; Surveying—Education; Tex- 
tile Industry—Education ; Welding—Education. 


Advances in Engineering Education with Analysis of Effect 
on Oil and Gas Industry, C.V.KIRKPATRICK. J Petroleum 
Technology v 12 n 2 Feb 1960 p 31-6. Survey of current 
status of engineering education in United States and analysis 
of effect of some recent advances on high schools, colleges 
and universities, and industry. 


Alarmist View of Engineering College Enrollment, W.B. 
SWIFT. IRE—Trans on Education v E-3 n 2 June 1960 p 58-62, 
Forecasting of engineering college enrollment may be im- 
proved if based upon trends in demand for trained people; 
one means for measuring these trends comes from considera- 
tion of membership in technical societies; overall rate of 
growth so indicated is exponential and is about 714% per yr. 

Basic Preparation for Industrial Engineering Curricula, 
R.H.McCARTHY. J Indus Eng v 11 n 3 May-June 1960 
p 203-7. Core subjects that will supply student and economy 
he serves with sound base for work are examined; it is 
concluded that fundamentals upon which Industrial Engineer- 
ing technologies can be built are language, mathematics, 
physics, chemistry, mechanics, electricity, and metallurgy, or 
in more general sense, materials. 

Cireuit Analysis—Problem in Semantics, T.M.ADAMS. IRE 
—Trans on Education v E-3 n 1 Feb 1960 p 10-15. Teaching- 
learning process in electronic circuits is complicated by 
multiple meanings inherent in most technical terms; method 
is offered for reducing every term relating to “functions” to 
its basic meaning for particular circuit application under- 
study. 

Communication: Art or Science, G.F.PASKUSZ. JRE— 
Trans on Eng Writing & Speech v EWS-3 n 2 July 1960 
p 59-61. Problems in teaching communications to engineering 
students; those lacking prerequisites in basic English should 
be screened from communications courses; program then 
consists of systematic instruction and practice in writing and 
speaking skills; outline of program at University of Cali- 
fornia at Los Angeles. 
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Course in Engineering Analysis for Superior Students, G.B. 
HOADLEY. IRE—Trans on Education vy E-2 n 3 Sept 1959 
p 122-4. As part of expanding honors group program for 
superior students, course in engineering analysis using as- 
sistance of engineers from cooperating industry has been 
evolved; selection of students, orientation part of course, 
selection of problems from industry, and discussion of results 
presented. 


Energy Conversion and Control at Berkeley, H.C.BOURNE, 
E.C.GUILFORD, R.M.SAUNDERS. IRE—Trans on Education 
vy E-2 n 4 Sept 1959 p 138-42. Review of developments at 
Univ of California in which existing courses in electrical 
machinery were replaced by more general courses covering 
principles governing conversion of energy and control of flow 
of energy; possible future developments. 


Functional Context Method of Instruction, H.A.SHOE- 
MAKER. IRE—Trans on Education v E-3 n 2 June 1960 
p 52-7. Method of instruction designed to replace conventional 
methods for training radio repairmen is discussed; method 
uses topic sequence in which basic electronics is taught in 
broader contents of overall equipment functions and main- 
tenance operations. 


General Course in Traveling Waves, R.K.MOORE. IRE— 
Trans on Education v E-3 n 1 Feb 1960 p 15-19. Course in 
“Traveling Waves” offered at Univ of New Mexico is de- 
scribed; emphasis is placed on transmission line as teaching 
vehicle, but plane waves in space, vibrating strings and mem- 
branes, acoustic waves in gases, liquids, and solids, heat con- 
duction, and chemical diffusion are also treated. 


Impact of Educational Trends on Foundry Industry, H.F. 
TAYLOR. Foundry v 88 n 9 Sept 1960 p 102-6. Changes in 
scientific and engineering education in America; some factors 
such as training and specialization, broader knowledge, greater 
orientation toward business and foundry ownership, and new 
attitude are discussed and their influence on impact of 
modern educational trends and of future engineer in foundry 
industry considered. 


Laboratory: Its Scope and Philosophy, R.F.SCHWARTZ. 
IRE—tTrans on Education v E-2 n 4 Sept 1959 p 120-2. Limits 
of laboratory course circumscribed, and problems, methods, 
and philosophies of teaching discussed; use of laboratory to 
develop skill in report writing. 


Modern Approach to Teaching Manufacturing Processes, 
H.D.MOORE. J Eng Education v 50 n 4 Jan 1960 p 316-20. 
In recent years, introductory material in manufacturing proc- 
esses area was covered at Ohio State Univ by three lecture- 
laboratory courses consisting of foundry, machine tool and 
welding laboratory; effort made to combine three courses into 
satisfactory single course; objectives and catalog description 
of new course, which is based on ten weeks of ten contact 
hours each; course organization and results obtained for first 
two yr. 

Needed: Forum for Research Philosophy, A.BRONWELL. 
Elec Eng v 78 n 11 Nov 1959 p 1086-8. Role of colleges and 
universities and of scientific and engineering societies in 
encouraging, particularly young people, in application of new 
scientific discoveries to technology. 

New Approach to Training Telephone Engineers, W.C.BUR- 
NETT, L.C.ADAMS. AIEE—Trans v 78 pt 1 (Communication 
& Electronics) n 45 Nov 1959 p 572-6. New method of provid- 
ing technical training to experienced telephone engineers 
developed by School of Engineering of Clemson College and 
Engineering Dept of Southern Bell Telephone & Telegraph 
Co; how school is being operated, and evaluation of early 
results. Paper 58-1152. 

Organization of Laboratory Electronics Course, D.BLACK- 
WOOD. IRE—Trans on Education v E-3 n 1 Feb 1960 p 22-5. 
Organization of Laboratory Electronics Course in Dept of 
Aireraft Electrical Engineering at College of Aeronautics, 
Cranfield, England is described; four different ways of con- 
struction and presentation of experiments are described and 
limitation of each discussed; laboratory layout and equipment 
described. 


Physics Courses in New Arizona Engineering Curriculum, 
A.B.WEAVER. IRE—Trans on Education v E-2 n 4 Sept 1959 
p 117-20. To facilitate adoption of common core curriculum in 
Schools of Engineering and Mining at University of Arizona, 
general physics course for engineers has been dropped; 
physical foundation for engineering taught in new series of 
courses in civil, mechanical, electrical engineering, and physics 
departments as part of common core; role of physies in 
engineering discussed. 


Realistic Program in Energy Processing, R.D.CHENOWETH. 
IRE—Trans on Education v E-2 n 4 Sept 1959 p 134-8. De- 
seription of series of three courses dealing with energy 
processing which replaced electrical engineering subject area 
formerly occupied by rotating machinery at Case Institute 
of rc ah contents and achievement of initial trial dis- 
cussed. 


Selection and Design of Experiments for Alternating 
Current Teaching, H.V.BECK. Contemporary Physics v 1 n 1 
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Oct 1959 p 49-55. Need for careful selection and design. of 
experiments is stressed; aims and other aspects of practical 
class teaching are examined and method of appraising educa- 
tional content of class as whole is described, with particular 
reference to a-c experiments; some general results of such 
appraisal are given. 

Study of Purdue University Engineering Graduate, W.K. 
LeBOLD, E.C.THOMA, J.W.GILLIS, G.A.HAWKINS. Purdue 
Univ—Eng Extension Series—Eng Bul v 44 n 1 Jan 1960 
300 p. Report, prepared from data of questionnaire directed 
to engineering alumni, engineering faculty, and senior and 
freshman engineering students consists of introduction which 
defines four populations used in survey and statistical methods 
followed; alumni analysis; comparative analysis both between 
and within several populations used; findings and implications 
for college professional program. 

Symposium on Education in Materials. Am Soc Testing 
Matls—Special Tech Publ n 263 1960 51 p. Introduction, K.B. 
WOODS, 1-5; ASTM Views on Engineering Education, F.L. 
LaQUE, 6-11; Education in Materials from Educator’s View- 
point, W.T.ALEXANDER, 12-15; Industry’s Viewpoint, M.F. 
WOOD, 16-20; Future Challenges of Design Engineer to Metals 
Engineer and Their Bearing on Metals Engineer’s Education, 
G.B.WARREN, 21-8; Education in Engineering: Perspective, 
E.A.WALKER, 29-36; Nature and Properties of Materials, 
G.MURPHY, 37-42; Viewpoint of Civil Engineer, H.A.LEP- 
PER, Jr, 43-7; General Discussion, 48-51. 


Technical Institute in America, G.RLHENNINGER. McGraw- 
Hill Book Co, Inc, New York, NY, 1959 276 p. Report presents 
findings of national survey made in 1957-1958, conducted by 
Tech Inst Div of Am Soc Eng Education relating to present 
status and potential of technical institute education in Amer- 
ica; compilation of facts and opinions about educational and 
employment practices relating to engineering technician indi- 
cates potential of technical institute idea in education by 
depicting accumulated experiences and present trends. 


Great Britain. Education of Instrument Technologists and 
Control Engineers, J.F.COALES. Soc Instrument Technology 
—Trans v 11 n 4 Dec 1959 p 203-12. Analysis of British 
industry’s needs for qualified personnel; tabulation of quan- 
tities that have to be measured and controlled and of indus- 
tries and activities in which they are important; proposed 
eurricula for Ordinary National Certificate in Instrument 
Technology ; Higher National Certificate. 


Teaching Electrical Engineering in Universities, G.W.CAR- 
TER. Instn Elec Engrs—J v 6 n 65 May 1960 p 269-71. How 
growth of electronic engineering has brought university 
departments to point of decision, where they must acquiesce 
in division of electrical engineering into two disciplines, 
power engineering and electronics; or they must think afresh 
about basis of electrical engineering course, breaking away 
from traditional association with mechanical engineering; 
author is in favor of latter alternative. 


Soviet Union. Chemical Engineering Education in U.S.S.R. 
Chem Eng Progress v 55 n 8, 9 Aug 1959 p 64-8, Sept p 65-9. 
Aug: Institutions of higher learning comprise universities, 
technical institutes (VTUZ), and Academy of Science; cur- 
ricula and entrance requirements, grading, specialization and 
student subsidies, faculty salaries; list of 29 chemical en- 
gineering specialties. Sept: Government Agency for regulating 
student quotas and curricula; United States vs Russian 
curricula; Exchange Mission believes Russian and American 
graduates are comparable; Russia graduating more engineers 
than United States. 

Training Technical Personnel for Mineral Industries of 
U.S.S.R., B.C.MICHALSKI. US Bur Mines—Information Cir 
n 7949 1960 20 p. Training in labor reserve schools, technicums, 
universities, and institutes; training of geologists, mining en- 
gineers, and metallurgists; list of institutes of Soviet Union 
offering specialties in geology, mining, and metallurgy, 1958-59 
and universities offering courses in geology. 

West Germany. Engineering Education in Western Germany 
Instn Elec Engrs—Proc v 106 pt A (Power Eng) n 80 Dec 
1959 p 409-24 (discussion) 424-8. Report by British team visit- 
ing Germany in order to_ establish comparison between 
academic levels achieved in higher engineering education in 
Great Britain and in Western Germany; Engineering Educa- 
tion at Technical Universities in Western Germany, D.B.WEL- 
BOURN, D.B.SPALDING, G.L.ASHDOWN, 409-19; Problems 
of Engineering Education, 420-4. Papers 29138, 2987. 

Hochschulausbildung fuer das Verkehrswesen in der Bun- 
desrepublik Deutschland und in Mitteldeutschland, W.PIS- 
CHEL. Archiv fuer Eisenbahnwesen vy 69 n 4 Dee 1959 
p 513-24. Higher education for railroad service in Federal 
Republic of Germany and Central Germany; railroad engi- 
neering education in West Germany, organization and curri- 
culum at engineering school for transportation in Dresden. 

ENGINEERING LABORATORIES. See Research Laboratories. 

ENGINEERING LIBRARIES. See Libraries, 

ENGINEERING LITERATURE. See Literature. 


ENGINEERING MANAGEMENT. See Industrial Management. 
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ENGINEERING REPORTS. See Engineering Writing. 


ENGINEERING RESEARCH 


See also Aeronautical Research; Automotive Engineering— 
Research; Coal Research; Concrete Construction—Research ; 
Electrical Engineering—Research ; Engineering—Creative ; Fire 
Protection ; Flame Research; Foundry Practice—Research ; 
Friction ; Gas Turbines—Research; High Temperature Engi- 
neering; Hydraulic Laboratories; Iron and Steel Research; 
Low Temperature Engineering ; Lubrication—Research; Metal- 
lurgy—Research; Nuclear Energy—Research:; Petroleum Re- 
search; Physics—Nuclear; Research Laboratories ; Space Re- 
search; Welding—Research. 


Angewandte Forschung. VDI Zeit v 102 n 19 July 1 1960 
p 749-810. Applied research; entire issue devoted to 16 papers 
by different authors on subjects of organization of applied 
research and world cooperation. Organization in United States, 
(753-8), Soviet Union (758-64), and Europe except Germany: 
Great Britain (765-8) ; France (769-70), Scandinavia (771-7) ; 
plans for international cooperation by OEKEC, UNESCO, NATO 
(778-9) ; organization of applied research in West Germany 
and her research institutes (779-800); examples of interna- 
tional cooperation in nuclear research and machining tech- 
niques (801-8). 

Economie Evaluation of Research Projects, R.C.BROWN. 
Am Assn Cost Engrs—Bul v i n 5 Dee 1959 p 88-9. Areas in 
which economic evaluations can be used in research projects 
in process industries, particularly for research planning aids, 
process definition and choice of alternatives, and also in 
market research and purchasing analyses; purpose is to pro- 
vide economic direction for research expenditures. 


Enculturation in Industrial Research, R.W.AVERY. IRE— 
Trans on Eng Mgmt v EM-7 n 1 Mar 1960 p 20-4. More than 
100 members of 10 industrial laboratories were interviewed 
to discover problems new researcher encounters as he adapts 
himself to milieu of industrial laboratory ; emphasis is placed, 
in analysis of these data, on factors influencing kinds of 
ideas he produces and how he handles them. 


Ideology of Academie Scientists, S.S.WEST. IRE—Trans on 
Eng Mgmt v EM-7 n 2 June 1960 p 54-62. Moral values 
associated with scientific research were studied by means of 
interviews with 57 academic researchers of faculty status; 
areas examined were freedom in research, impartiality, sus- 
pension of judgment until sufficient evidence is at hand, 
absence of bias, diffusion of information, and group loyalty; 
it is concluded that classical morality of science is not 
associated to any important degree with productive research. 

Industrial Value of D.S.I.R. Research. Engineer v 209 n 5440, 
5441, 5470, 5471 Apr 29 1960 p 710-15, May 6 p 1766-70, 
Nov 25 p 892-5, Dec 2 p 922-6. Inquiry into use made of 
work of establishments under Britain’s Dept Sci & Indus 
Research; certain papers (reviews are given) were selected, 
and firms asked whether information had been used and, if so, 
to what extent design or manufacturing had been altered; 
research of Nat Eng Laboratory on hydraulics and of Water 
Pollution Research Laboratory on electroplating wastes and 
oil is reported. 


On Anatomy of Development Projects, P.V.NORDEN. IRE 
—Trans on Eng Mgmt v EM-7 n 1 Mar 1960 p 34-42. Struc- 
ture of research and development project described in terms of 
Effort-Distribution Array; logistic model for cumulative times 
series of effort devoted to project, and problems of using 
such curves for prediction; set of rules given, which with 
aid of computer simulation, can be used to generate 
project schedule. 


Regression Models for Company Expenditures on and Re- 
turns from Research and Development, IHOROWITZ. IRE— 
Trans on Eng Mgmt v EM-7 n 1 Mar 1960 p 8-13. Data on 
research expenditures, sales, and profits of sample of large 
firms which had been conducting organized research for 
25 yr or more; linear relationship hypothesized for explaining 
size of research budget; regression model for expressing 
yeturns on R and D expenditures, with lags up to 6 yr. 


Scheduling of Engineering Research, R.VILLERS. J Indus 
Eng.v 10 n 6 Nov-Dec 1959 p 419-22. Outline of scheduling 
method applied successfully at Syleor (Sylvania-Corning Nu- 
clear Corp) ; five fundamental aspects of method are: selecting 
time unit; listing steps of project; providing for coordination, 
cooperation and control; most difficult aspect of program is 
listing steps of project which is explained in detail; results 
obtained. 


Selection of Projects for Industrial Research, C.M.MOTT- 
LEY, R.D.NEWTON. Operations Research v 7 n 6 Nov-Dec 
1959 p 740-51. Method of evaluating applied research proposals, 
based on use of numerical scores to quantify criteria, such 
as promise of success, time required for completion, projected 
costs, market situation, and expected gain; composite scores 
ean be used to determine best project mix or program for 
given budget allocation. 


Stochastic Model for Determining Size and Allocation of 
Research Budget, R.J.FREEMAN. IRE—Trans on Eng Mgmt 
vy EM-7 n 1 Mar 1960 p 2-7. Analytical method for determining 
size of research budget and allocating it among competing 
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projects; stochastic model utilized; overall profit-maximization 
of ie used as framework; hypothetical example to illustrate 
method. 


Systems Approach: Can Engineers Use Scientific Method? 
A.E.HICKEY, Jr. IRE—Trans on Eng Mgmt v EM-7 n 2 
June 1960 p 72-80. Concepts of science are used to relate 
diverse techniques of systems engineering; several theoretical 
tools used in system design are then itemized; methodological 
requirements of experimental system evaluation are discussed. 


Terrestrial Tilling in Space Age, H.C.ZEISLOFT. SAE— 
Paper n 112A for meeting Jan 11-15 1960 11 p; see also 
abstract in SAE—J v 68 n 5 May 1960 p 27-8. Peaceful uses 
of results obtained within National Aeronautic and Space 
Administration Program, are summarized with regard to 
various fields and applications; development of structural 
materials such as synthetics, metals, glass adhesives; develop- 
ments in physics, electronics, machines and farm machinery. 


Information Services. See Literature. 
Reports. See Engineering Writing. 


ENGINEERING RESEARCH LABORATORIES. See Research 
Laboratories. 


ENGINEERING SOCIETIES. See Societies and Institutions. 
ENGINEERING STANDARDS. See Standardization ; Standards. 


ENGINEERING TEXTBOOKS. 
books. 


ENGINEERING WRITING 
See also Engineering Education. 


Characteristics and Organization of Oral Technical Report, 
R.P.WILCOX. Gen Motors Eng J v 6 n 4 Oct-Noy-Dec 1959 
p 8-12. Characteristics of oral report which distinguish it 
from written report are special audience, limited scope, per- 
sonal presentation, and instant understanding; checklist is 
devised that summarizes important points to remember in 
preparing and presenting oral report. 

Effectual Approach to Orally-Presented Paper, I.J.FONG. 
IRE Nat Convention Ree v 7 pt 10 (Education, etc) 1959 
p 6-10. Basic rules given for preparation and organization 
of oral presentation to achieve spontaneity, maximum clarity, 
and simplicity; in technique suggested, speaker adheres to 
prepared outline, but uses phrases spontaneously developed as 
he progresses through his address. 


How to Write Effective Technical Report, T.C.HICKS. SAE 
—Paper n 124A for meeting Jan 11-15 1960 13 p. Importance 
of technical reports as tools in industrial decision making is 
shown; paper shows engineers and scientists how to prepare 
better reports, and how to make them more accurate, timely, 
and effective. 


Information Gaps and Traps in Engineering Papers, H.B. 
MICHAELSON. IRE—Trans on Eng Writing & Speech v 
EWS-2 n 3 Dec 1959 p 89-92. Information ‘“‘band structure’”’ 
in engineering manuscripts is shown to be analogous to 
energy band structure in semiconductors; examples of “‘in- 
formation gap’’ corresponding to forbidden gap in semiconduc- 
tor theory and of “information traps’’ corresponding to trap- 
ping states of impurity atoms; discussion of information flow 
from engineering paper to reader. 

Keys to Good Article Writing, J.M.CARROLL. IRE—Trans 
on Eng Writing & Speech vy EWS-2 n 3 Dee 1959 p 78-82. 
Specific hints for preparing articles for engineering magazines ; 
structural features of articles designed to appeal to trade 
journal readers; pointers on effective illustrations, choosing 
a magazine, dealing with editors, slanting toward readership ; 
pitfalls to avoid. 

Notes Toward Improving Technical Reports, S.COHEN. IRE 
—Trans on Eng Writing & Speech v EWS-3 n 2 July 1960 p 
62-5. Organization and format are considered less important 
in engineering reports than understanding needs and interests 
of readers; recommendation that these concepts be applied to 
styling of technical reports. 

Organizing Complex Technical Proposal Effort, E.M.SMITH. 
TRE—Tyrans on Eng Writing & Speech v EWS-3 n 1 Apr 
1960 p 28-30. Techniques for organizing proposals for client 
when development problem involves more than one depart- 
ment or company; discussion of management responsibilities, 
use of “system approach” to subdivide workload, and role of 
Publication Project Engineer. 

Space Technology: Reporting New Dimension, R.E.HOH- 
MANN. IRE—Trans on Eng Writing & Speech v EWS-3 n 1 
Apr 1960 p 7-15. Classic approach to report writing used by 
early scientists who laid groundwork for present space tech- 
nology as long as 150 yr ago; techniques recommended for 
scientific reporting in space age. 

Subjectivity Versus Objectivity in Technical Report, S: 
COHEN. IRE Nat Convention Ree v 7 pt 10 (Education, ete) 
1959 p 22-5. Subjectivity has important role in presentation 
of objective information if that presentation is to be used 
for decision making; failure to recognize this will result 
in production of technical reports that have little value to 
management, and will widen gap between technical man and 
management. 


See cross references under Text- 
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ENGINEERS 


See also Employees; Engineering; Engineering Education ; 
Industrial Management. 


Engineers and Management, T.A-HARVIE. Can Aeronautical 
Iv6n 8 Oct 1960 p 315-19. Review of factors influencing 
attitudes of managers and engineers toward each other; use- 
fulness of professional specialists ; increasing need for engineer 
managers. 


Engineers Enter Political Arena. Chem Eng v 67 n 2 Jan 
25 1960 p 115-16, 118. Engineers have important function 
in politics; role of engineer as his employer gets into politi- 
cal affairs; suggestions to employers on legal and practical 
aspects of participation in politics. 


How to Multiply Your Effectiveness as Engineer, P.MAR- 
VIN. Machine Design v 32 n 21 Oct 13 1060 p 148-52. Discus- 
sion of following 10 steps to upgrade performance: drive, 
responsibility, analytical ability, creative capacity, foresight, 
communicative skills, technical proficiency, sociability, re- 
sourcefulness, and judgment. 


North Carolina Conference on Utilization of Engineers and 
Scientists. North Carolina State College—Dept Eng Research 
—Bul n 75 Sept 1959, 51 p. $1.00. Papers presented at Con- 
ference, Mar 18-19, 1959: Technical Institutes’ Role in Edu- 
cation of Technologists, M.M.BORING, 11-15: Industry View- 
point on Scientific and Technical Manpower, O.ROWE, 16-19 ; 
Community and Industry Responsibility in Development of 
Technical Training Programs, J.H.ISENHOUR, 19-21; Utiliza- 
tion of Technically Trained Manpower, C.W.REYNOLDS, 
21-5; Industrial Manpower Needs in Textiles, D.J.MOFFIE, 
25-7; Manpower Needs and Utilization in Wood Household 
Furniture Industry, J.T.BROYHILL, 27-30; Need of Knitting 
Industry for Enlightened Management and Technical Man- 
power, W.D.STEDMAN, 30-3; Utilizing Technical Manpower 
as Viewed by Electric Utility Industry, H.WOLF, 33-4; Man- 
power Requirements for State Highway Commission, W.F. 
BABCOCK, 34-6; Projected Industrial Manpower Require- 
ments—Metalworking Industries, A.H.GALBRAITH, 36-8; 
Utilization and Training of Scientists, Engineers and Tech- 
nicians in Electronics Industry, R.L.PARRISH, 38-40; Pro- 
jected Construction Industry Manpower Requirements, F.E. 
TWISS, 40-1; Securing and Utilizing technical Manpower— 
Communication Industry, J.M.WASSON, 42-3; Projected In- 
dustrial Manpower Requirements of Pulp and Paper Industry, 
A.J.LOEB, 43-6; Engineering Technicians in Tobacco Indus- 
try, N.T.BUDDINE, 46-8. 


Proceedings of Ohio State Conference on Progressive En- 
gineering Personnel Policies. Ohio State Uniy—Eng Experi- 
ment Station, Columbus, Ohio. Dec 1959 68 p. At Conference 
held on Feb 28 1959, following papers were presented: Psy- 
chological Motivation of Engineers, R.J.WHERRY, 3-9; Ap- 
praising Engineering Performance, J.S.CROUT, 9-15; Role 
of Technician, W.G.TORPEY, 16-22; Environmental Effects 
on Engineering Productivity, H.M.STEPHENSON, 22-5; Utili- 
zation—Necessity for Employer and Professional Employee, 
P.H.ROBBINS, 25-30; Stimulating Intellectual Inquisitiveness, 
D.L.PURDY, 31-6; Dual Ladders of Advancement, P.ZWEIER, 
87-44; Evaluating Creativity in Engineers, R.J.McCRORY, 
45-9; Continuing Self-Development Pays, R.H.McBRIDE, 49- 
57; Engineer on Management Team, E.R.SIMS, Jr, 57-9; En- 
gineering Approach to Personnel Problems, J.E.BOYCH, 60-4. 


Professionalism and Individual Engineer, E.FLEISCHMANN. 
Elec Eng v 79 n 2 Feb 1960 p 126-7. Discussion of present- 
day changes in position of engineers in United States, and 
outline of attitudes they must develop and strengthen to en- 
hance their professional status. 


Scientific Manpower Shortage and Its Implications for En- 
gineering Technician, J.MERRILL, IRE—Trans on Education 
v E-3 n 1 Feb 1960 p 3-10. Four areas of study and investiga- 
tion are suggested that can contribute to solution of overall 
need of increased scientific manpower; utilization would be 
improved by proper preparation of adequate number of en- 
gineering technicians. 


You and Your Job—You Told Them You’re Unhappy, R.F. 
FREMED. Chem Eng v 66 n 25 Dec 14 1959 p 180, 182, 184. 
According to study released by Opinion Research Corp, Prince- 
ton, NJ, engineers and scientists working for large corpora- 
tions are anything but happy with their lot; basic conflicts 
between managers and engineers: unrealistic expectations of 
engineers, little appreciation for management methods, lack 
of respect for differing contributions; reasons for conflicts ; 
new approaches. 


Registration. Model Law, R.G.WARNER. Elec Eng v 79 n 8 
Aug 1960 p 631-8. Considerations underlying proposed revi- 
sion of 1946 Model Law for registration of Professional En- 
gineers. 


Professional Registration, N.L.FREEMAN. Elec Eng vy 79 
n 1 Jan 1960 p 50-3. Review of factors that create need for 
professionalism in engineering; how such status can only be 
achieved, as in legal and medical professions, by unselfish 
service and attention each man owes to his profession. 


Training. See also Engineering Education. 
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Training of Licensed Aircraft Engineers, A.G.PARRY. 
Quality Engr v 24 n 2 Mar-Apr 1960 p 45-9. Summary of 
distribution of licensed aircraft engineers throughout industry 
in Great Britain; duties of engineers and objectives of train- 
ing; suggested method of systematic training. 


ENGINES. See Air Engines; Aircraft Engines; Automobile 
Engines ; Diesel Engines; Gas Engines; Gas Turbines ; Internal 
Combustion Engines; Locomotives; Rocket Engines; Steam 
Engines. 


ENID DAM. See Dams, Earth—Mississippi. 
ENTHALPY. See Thermodynamics. 
ENTROPY. See Thermodynamics. 
ENVIRONMENTAL CHAMBERS 


See also Space Flight—Human Factors; Sound—Labora- 
tories. 

Instrumentation as Applied to Environmental Chambers, 
F.H.GARDNER. Inst Environmental Sciences—Proe of Instru- 
mentation for Environment. New York Metropolitan Chapter 
Dee 10-11 1959 10 p. Requirements for considering sensing 
device and control form for any specific application in light 
of their individual characteristics ; tolerances usually associated 
with instrumentation system. 


Modification of Bridge Controls to Simulate Diurnal Cyclic 
Variation of Temperature, Humidity, and Radiation, R.A. 
SCHLEUSENER, L.G.KING. Agric Eng v 41 n 7 July 1960 
p 450-1. Details of environmental control chamber constructed 
in connection with study of soil evaporation; temperature 
maintained by sensitive element, located in return duct, con- 
nected into resistance bridge cireuit; cyclic variations pro- 
duced by unbalance on one leg of each bridge at timed in- 
tervals; hygrothermograph inside chamber provides records. 


Moisture and Altitude Don’t Mix, P.H.BRANDT. Environ- 
mental Quarterly v 6 n 2 Apr 1960 p 26, 28. Consideration of 
problems of operating altitude chamber equipped with humid- 
ity eycle; sublimation phenomenon; use of refrigerated trap 
which acts as vacuum pump in freezing out condensable 
gases before they enter pumping system, and in holding them 
in form of ice below their sublimating temperature; pressure 
temperature relationships given as guide to required coil tem- 
perature to keep moisture from entering pumping system. 

ERBIUM. See Rare Earths. 

ERGONOMICS. See Automobiles—Design ; Human Engineering. 
EROSION. See Beaches—Erosion; Cavitation; Soils—Erosion. 
ESCALATORS. See Elevators—Maintenance and Repair. 
ESTUARIES. See Ports and Harbors; Rivers. 

ETCHING 


See also Aircraft Manufacture—Etching ; Crystals—BEtching ; 
Tron and Steel Metallography—Specimen Preparation; Metal- 
lography—Specimen Preparation; Radio Equipment—Printed. 


_ Chemical Milling at Work, L.B.STEARNS. Products Finish- 
ing v 24 n 10 July 1960 p 72-7. Description of process as 
employed by United States Chemical Milling Corp, Manhattan 
Beach, Calif. 


Contour-Etching of Steel, P.F.LANGSTONE, D.C.HOYLE, 
J.H.ADAMS. Aircraft Production v 22 n 6 June 1960 p 218-25. 
Techniques developed by Bristol Aerojet Ltd, for chemical 
contouring of 1% chromium-molybdenum steel, composition of 
etchant specified and basic formulation of maskants that were 
adopted; close tolerance results are achieved both in labora- 
tory scale tests and in semi-production etching of components 
of eee up to 4 ft in length and 2 ft in diam; metallurgical 
aspects. 


ETHYLENE 


See also Flame Research; Hydrocarbons; Petroleum Prod- 
ucts—Chemicals ; Plasties—Polyethylene; Polymerization. 


Acetylene/Ethylene from Naphtha, M.J.BARY, J.M.FOX, 
S.S.GROVER, F.BRACONIER, P.LEROUX. Chem Eng Prog- 
ress v 56 n 1 Jan 1960 p 89-46. S.B.A.-Kellogg Process pro- 
duces acetylene and ethylene in wide range of product ratios 
by means of pyrolysis ; operation has been demonstrated in 
semi-commercial unit processing pyrolysis gas sufficient to 
pron ee ase million pounds per year of acetylene plus ethylene; 

owsheet. 


Acetylene/Ethylene via Thermal Cracking, J.M.REID, H.R. 
LINDEN. Chem Eng Progress v 56 n 1 Jan 1960 p 47-52. Re- 
sults of vapor-phase pyrolysis studies with propane, butane, 
natural gasoline and petroleum distillates as feedstocks ; major 
objective of this work was to obtain information on which to 
base improvement of processes for conversion of liquid fossil 
fuels to utility fuel gases with combustion characteristics 
similar to natural gas; flow diagram. 24 refs. 


Conjunct Polymerization of Ethylene with Hetero i 
Catalysts, J.W.KLINKENBERG, H.I.WATERMAN. Wola ee 
troleum Congress, Fifth—-Proe New York, NY June 1959 Sec 
III p 271-80 (discussion) 280-1. Acid catalysts, preferably 
silicotungstic acid or phosphotungstic acid, supported on silica 
gel proved to be very active in ‘conjunct” polymerization of 
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ethylene from diluted feed streams into mixture of saturates, 
olefins and aromatics; high amount of mainly poly-substituted 
monoaromatics was formed in relatively low reaction tempera- 
ture range of 220-260 C. 


Controlling Thermal Cracking Furnace with Digital Com- 
puter, J.R.PARSONS, E.D.TOLIN, A.J.ANDREWS. Control 
Eng v 7 n 9 Sept 1960 p 150-3. Experimental program used 
in Phillips’ ethylene plant at Sweeney, Tex, employing several 
parallel furnaces to crack light hydrocarbon feedstocks, 
thereby yielding ethylene and other products; increase obtained 
in ethylene production; other potential improvements include 
carbon buildup inside furnace tubes, determining conversion 
and product distribution in furnace effluent, and determining 
tube skin temperatures. 


Ethylene, C.H.DAVENPORT. Petroleum Refiner v 39 n 3 
Mar 1960 p 125-44. Techniques of cracking, purification and 
separation along with descriptions of commercial manufactur- 
ing processes. 376 refs. 


Ethylene Production Through Thermal Cracking of Naphtha, 
T.NAKAJIMA. Fuel Soe Japan—J v 39 n 399 July 1960 p 
502-7. Entire production process is made up of cracking proc- 
ess, prefractionation, gas treating, low temperature fractiona- 
tion, and high temperature fractionation process. 


High Purity Ethylene via Solvent Extraction Route, H.C. 
SCHUTT. Chem Eng Progress v 56 n 1 Jan 1960 p 53-9. De- 
tails of acetylene removal by extraction with acetone at low 
temperature which represents economical process for rela- 
tively small ethylene plants. 20 refs. 


Influence of Ethane on Polymerization Rate of Ethylene, 
C.EDEN, H.FEILCHENFELD. J Phys Chem y 64 n 7 July 
1960 p 935-7. Ethane has inhibiting effect on polymerization 
of ethylene in presence of TiCls-Al(C2Hs)3 catalyst; this effect 
proved to be reversible; as to polymerization of ethylene, 
experimental evidence shows that this is case where rate- 
determining step is adsorption of ethylene on catalyst surface, 
actual polymerization proceeding rather fast. 

ETHYLENE GLYCOL. See Antifreeze Solutions—Corrosive 
Properties. 


ETHYLENE OXIDE. See Polymers. 
EVAPORATED FILMS. See Films—Metallic. 
EVAPORATION 


See also Chemical Processes—Unit Operations ; Evaporators ; 
Irrigation ; Reservoirs—Evaporation ; Salt; Seawater—Salt Re- 
moval; Soils—Moisture; Water Treatment—Salt Removal. 

Caleulation of Equilibrium Flash Vaporization Curves by 
Integration Method, C.O.BENNETT, C.J.BRASKET, J.W. 
TIERNEY. A.I.Ch.E. J v 6 n 1 Mar 1960 p 67-70. Problem of 
tracing pressure-temperature-percentage-flashed history of mix- 
ture of known overall composition ; techniques seem to be best 
adapted to machine computation of entire equilibrium flash 
curves, particularly when interpolation between points is 
desired. 


Chart Predicts Evaporation Rates, A.FEDER. Chem Eng v 
66 n 19 Sept 21 1959 p 159-60, 162. Four-quadrant nomograph 
facilitates finding evaporation rate for any fluid in moving 
air streams; applicable to design of jet engine, spray dryer, 
eooling towers; based on empirical data and assumption of 
average droplet diameter of 45u, four sections of chart deter- 
mine fraction of liquid evaporated under equilibrium condi- 
tions as function of liquid boiling point, air velocity, pressure 
and temperature. 

Evaporation and Droplet Growth in Gaseous Media, N.A. 
FUCHS. Pergamon Press, New York, 1959 72 p. (Translation 
from Russian). Study of evaporation of drops of pure liquids ; 
kinetics of evaporation and growth of droplets of pure liquids ; 
quasi-stationary evaporation of droplets (and heat transfer to 
same), where rate of process at any given moment equals 
rate of stationary process with boundary conditions obtaining 
at that moment. 88 refs. 

Evaporation from Drops Containing Dissolved Solids, D.H. 
CHARLESWORTH, W.R.MARSHALL, Jr. A.I.Ch.E. J v 6 n 
1 Mar 1960 p 9-23. Investigation to develop method of predict- 
ing drying rates of drops containing dissolved solids for appli- 
cation to design calculations for spray dryers; theory advanced 
for predicting formation of solid phase in drying droplet 
containing dissolved solid, shows reasonable agreement with 
experimental results. 


Evaporation from Salt Water in Arid Zones, L.-E.JANSON. 
Stockholm. Kungl. Tekniska Hogskolans—Handlingar (Roy 
Inst Technology—Trans) 137 1959 13 yp. To investigate 
evaporation of salt water of different salinity, four salt solu- 
tions were exposed to evaporation under high temperature 
and low relative humidity conditions; water level was deter- 
mined daily by point gages; in order to get comparable values, 
evaporation from fresh water was determined simultaneously ; 
yate of evaporation decreases with increased salinity. 


Turbulent Heat and Mass Transfer from Stationary Par- 
ticles, I.S.PASTERNAK, W.H.GAUVIN. Can J Chem Eng v 
88 n 2 Apr 1960 p 35-42. Rates of heat and mass transfer 
during evaporation of water from different stationary particles 


EVAPORATION—Continued 


were studied in glass column in which turbulent air was 
passed under controlled conditions of temperature, humidity 
and velocity; new characteristic dimension in Reynolds Num- 
ber was qualitatively explained from boundary layer considera- 
tions. 37 refs. 


EVAPORATIVE COOLING. See Air Conditioning ; Water Cool- 
ing Systems. 


EVAPORATORS 


Se also Food Products Plants—Equipment; Heat Transfer 
—Films; Seawater—Salt Removal; Sugar Factories—Evapo- 
rators; Vacuum and Vacuum Equipment. 


Eksperimental’noe issledovanie termoelektricheskoi vyparnoi 
ustanovki, V.A.NAER,. Fizika Tverdogo Tela v 1 n 8 Aug 
1959 p 1193-7; see also English translation in Soviet Physics, 
Solid State v 1 n 8 Aug 1959 p 1092-5. Experimental study of 
thermoelectric evaporation installation using semiconductor 
thermoelectric battery as heat pump; considerable savings in 
electric power were obtained, as compared with conventional 
installations. 


Entrainment in Evaporators, F.H.GARNER, S.R.M.ELLIS, 
D.B.SHEARN. Instn Chem Engrs—Trans v 37 n 5 Oct 1959 
p 246-54. Entrainment from boiling sugar solutions has been 
studied in pilot plant evaporator operated at reduced pressure 
of 250 mm Hg abs; factorially designed experiments were 
used to investigate effect of rate of evaporation, liquid con- 
centration, and liquid level on amount of entrainment enter- 
ing condenser; analysis of results showed error estimate to be 
small, and revealed two significant interactions between 
variables. 

Flash Evaporators, E.F.STALCUP, E.F.DOXE, R.L.COIT. 
Mech Eng v 82 n 4 Apr 1960 p 84-5. Flash evaporators are 
practical means for producing large quantities of potable 
water from seawater; they can be used to produce high purity 
makeup feedwater either as part of regenerative cycle or as 
separate device; use of flash evaporators in power plant cycles 
results in improvement in heat rate when compared with 
single effect, submerged tube evaporators. Paper 59-A-203. 


Salt Refinery Corrosion Caused by Varying Evaporator 
Conditions, J.M.TURNBULL. Corrosion v 16 n 7 July 1960 p 
11-12, 14, 16. Effect of temperature and different operating 
conditions in multi-effect sodium chloride evaporators on 
various metals; comparison between essentially neutral brine 
and highly alkaline brine indicates that large differences in 
corrosion can be expected between different pH conditions ; 
corrosion effects that can be expected of Monel, copper alloys, 
stainless steels, and other metals are listed with corrosion 
rates achieved in tests. 


Simulation and Analysis Improve Evaporator Control, D.E. 
JOHNSON. Instrument Soc America—J v 7 n 7 July 1960 p 
46-9. Example of Shell Chemical Urea plant, in which vacuum 
evaporator removes water from urea-water mixture, to illus- 
trate applications of analog simulation and frequency response 
analysis; how simulation suggested important changes before 
plant was built, and after startup; when control instability 
Declpned, frequency response analysis was used to spot trou- 
les. 


Corresion. See Sugar Factories—Evaporators. 


Scale Deposits. Critical Review of Literature on Formation and 
Prevention of Scale. US Dept Interior—Office of Saline Water 
—Research & Development Progress Report n 25 July 1959 47 
p. Report is based primarily on survey of literature from 
1930 to present, and is concerned with mechanism and preven- 
tion of scale formation on heated surfaces; topics covered 
include role of supersaturation, site of precipitation, means 
of reducing potential scale, precipitation away from heating 
surface, means of reducing scale adherence, and others; prop- 
erties of sea water and its concentrates discussed in appendix. 
143 refs. 


EXCAVATING MACHINERY. See Earthmoving Machinery. 


EXCAVATION 


See also Blasting; Building Codes; Canals—Locks; Coffer- 
dams; Earthmoving Machinery; Foundations; Road Machin- 
ery; Shaft Sinking; Subways; Tunnels—Construction. 


Control of Ground Water in Excavations, W.F.SWIGER. 
ASCE—Proe vy 86 (J Construction Div) n CO1 Feb 1960 Paper 
n 2359 p 41-53. Review of basic principles and methods of con- 
trolling ground water in excavations; decision upon applica- 
tion of conventional methods on special methods such as freez- 
ing, grouting, and electro-osmosis depends on factors which 
include: soil characteristics, recharge conditions of ground 
water, space limitations, effects on adjacent structures, method 
and size of excavation, and time limitation; examples. 


Earthworks. Brit Standards Instn—Brit Standard Code of 
Practice CP 2003 (1959) 137 p. Code applies to works auxiliary 
to other civil engineering projects, but excludes tunnels, dams, 
canals, etc; first part describes methods for cuttings and bulk 
excavation in open and for construction of embankments or 
areas of fill in road, railway and airfield construction ; second 
part covers methods of excavation of trenches, pits and shafts 
in various types of ground and of forming temporary sup- 
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ports to sides; recommendations apply to their use for sewers, 
docks, quay walls, ete. 


Excavation for Ville Marie Presents Problems, B.CAP- 
LAN. Eng & Contract Rec 72 n 12 Dee 1959 p 76-9. Excava- 
tion caused problems in construction of Montreal’s Ville Marie 
project; work included excavation of rock in heavily popu- 
lated downtown area, and installing vital shoring in restricted 
site surrounded by tall buildings, railroad tracks, and busy 
streets ; preshearing method in removing 30 ft deep rock ledge; 
releasing steam above each shot just before it was fired in 
order to refract shot and diminish intensity of noise. 


Excavations in Frozen Ground—2,. Explosion Tests in Frozen 
Glacial Till, Ft.Churchill, C.W.LIVINGSTON, G.MURPHY. 
US Snow, Ice & Permafrost Research Establishment—Sipre 
Report n 30 July 1959 19 p, 20 supp p. Explosion tests in 
frozen ground near Fort Churchill, Manitoba; Atlas 60% 
Straight Gelatin Dynamite, Demolition Block M5 Composition 
C-3, and Atlas Coalite 7S Ammonia-Base Permissible Dynamite 
were used; results verify scaling laws and show that critical 
depth varies as cube root of weight of charge; shapes and 
sizes of individual craters. 


Installation and Operation of Dewatering Systems, D.A. 
WERBLIN. ASCE—Proe v 86 (J Soil Mechanics & Founda- 
tions Div) n SM1 Feb 1960 pt 1 Paper n 2389 p 47-66. Three 
principal types of dewatering systems, sumps, wellpoints, and 
deep wells; conditions under which each type may be used; 
equipment and methods of installation. 


Jungle Busters Shape Island Paradise. Excavating Engr v 
54 n 7 July 1960 p 38-41. Site preparation for luxury type 
community on jungle-like island near Miami, Fla; works in- 
clude 3 mi of broad canals, moving of 14% million yd of dirt, 
building 8 mi of sea wall, and transplantation of forest of 
mature trees. 


Mass Haul Curve, F.BETTESS. Engineer v 210 n 5457 Aug 
26 1960 p 3841-2. It is considered that theory of mass haul 
curve as usually stated in surveying textbooks suffers from 
certain disadvantages; alternative graphical procedure based 
on polar diagram and link polygon is suggested; calculations 
are worked out for earthwork excavation, 


New Tools and Techniques for Dewatering, B.J.PRUGH. 
ASCE—Proc v 86 (J Construction Div) n CO1 Feb 1960 Paper 
n 2356 p 11-25. New procedures in analysis of soil properties 
and estimating volume of water to be expected for dewatering 
and pressure relief of construction excavations; comparative 
discussion of conventional wellpoints, high-lift systems with 
ejectors, and submersible or turbine pump units, sand drains, 
and grout curtain walls; examples of use of dewatering 
systems in construction works. 

Réduction des volumes des terrassements pour les chenaux 
d’amenée ou de fuite en terrain rocheux, A.PROHOROFF, E. 
CROUZET. Annales des Travaux Publics de Belgique n 1 1960 
p 538-60, 1 plate. Reduction of volume of earth works for water 
supply channels or leakage in rocky soil; calculations are 
presented for determination of proper shape of channel and 
volume of excavation in fractured rocky soil; examples. 

Slurry Supports Cutoff Trench Walls. Construction Methods 
& Equipment v 42 n 2 Feb 1960 p 88-91; see also Eng News- 
Ree v 164 n 6 Feb 11 1960 p 42-4, 46. Slurry, used in con- 
struction of cutoff trenches at Wanapum Dam, Wash, is 
moisture absorbing mixture of water and bentonite clay ; mix- 
ture is emulsion somewhat heavier than water and, perform- 
ing as coating, it prevents entrance of ground water; slurry, 
with backfill material dumped into it, gives dense, impervious 
mass; three portable plants, each with capacity of 15 bbl of 
slurry/min, mix slurry. 

Use of Electronic Digital Computers in Grading and Two 
Dimensional Mass-Haul Caleulations, A.F.MYLES. Civ Eng 
(Lond) v 33 n 644 Mar 1960 p 373-6. Choosing grade eleva- 
tions so that earth balance occurs within specified area are 
easily devised, but calculations are tedious and costly; example 
of calculation, in connection with construction of large oil 
refinery, by using electronic computer, and securing 60% re- 
duction in design engineering costs, is given. 


EXCITERS. See Electric Generators—Exciters. 
EXECUTIVES 
See also Industrial Management. 


Challenge to Tomorrow’s Executive, R.BELLOWS. Advanced 
Mgmt v 25 n 4 Apr 1960 p 6-10. Qualifications of present- 
day executives are examined to find if they are prepared to 
meet future changes in their own goals and business relation- 
ships; problems to be encountered in three interrelated areas: 
individual growth; development of cooperative skills, includ- 
ing communication and human relations; and world population 
change; how problems can be solved. 


Emotional Problems of Businessmen, A.A.McLEAN. Ad- 
vanced Mgmt v 25 n 9 Sept 1960 p 9-10. Theme of corporate 
executive in his corporate environment is explored to see 
whether or not some of specific strains and stresses of manage- 
ment life can at times trigger symptoms of psychiatric illness ; 
it is concluded that there is no psychiatrie evidence to indicate 


EXECUTIVES—Continued 


that people who work in executive positions are more prone 
to mental illmess than any other individual. 

Management of Stress, H.A.SINGER. Advanced Mgmt v 25 n 
9 Sept 1960 p 11-13. Examination of nature of stress with re- 
spect to industrial climate; stress and its relationship to 
accidents and absenteeism; stress and alcoholism ; how to 
reduce stress and failures; effective manpower utilization. 


EXHAUST GASES. See Automobile Engines—Exhaust Gases ; 
Diesel Engines—Exhaust Gases. 

EXHAUST SYSTEMS. See Aircraft Engines, Jet and Turbine— 
Exhausts; Ventilation—Exhausts. 


EXHIBITION BUILDINGS 
See also Domes and Shells. 


Belgrade, Yugoslavia. Large Dome at Belgrade, B.ZEZELJ. 
Concrete & Constr Eng v 55 n 7 July 1960 p 263-70. Dome is 
of 320 ft diam, 84 ft high and covers area of 100,000 sq ft; it 
has central circular cap supported on 80 semi-arches of 
I-section resting on circumferential hollow beam; stress cal- 
culations are given; use of 1:10 prestressed concrete scale 
model of dome; description of prestressed eoncrete columns, 
roof slabs, and reinforced concrete semi-arches; center scaf- 
folding for erection of semi-arches. 


Chicago, Ill. Precast Panels Welded to Frame Form Walls of 
Building. Construction Methods & Equipment v 42 n 6 June 
1960 p 156-8. 2000 preeast concrete panels, totaling 185,000 sq 
ft, enclose structural steel frame of new Exposition Center 
now rising on Chicago’s lakefront; description of steel frame 
structure of building; panels are 41% by 17 ft and 6 in. thick, 
and are made of several layers with embedded wire mesh and 
reinforcing bars; panels are welded to structural frame; 
caulking of points of panels. 


Paris, France. Shell Vault of Exposition Palace, Paris, N. 
ESQUILLAN. ASCE—Proe v 86 (J Structural Div) n ST1 Jan 
1960 Paper n 2347 p 41-70. General requirements for struc- 
ture are given; preliminary and final designs are described 
and function of structural elements is explained; principles of 
design, strength of materials, allowable stresses and forces 
affecting roof design are presented; investigation of local and 
general buckling of shells, influence of creep and other factors 
on stability of shell vault are discussed in detail. 

Toronto, Ont. Mobile Stage for Canada’s Largest Annual Ex- 
hibition, F.I.L.DYKE. Civ Eng (NY) v 30 n 6 June 1960 p 
64-5. 250-ton mobile stage mounted on 10 motor driven crawler 
units is used by Canadian National Exhibition Assn in To- 
ronto; stage can be moved on and off given field without 
destroying turf; rigid structural frame transmits thrust from 
crawler units to stage platform; crawler trucks provide suf- 
ficient rolling surface to limit load to less than 10 psi. 


EXHIBITIONS. See Aircraft Exhibitions; Automobile Exhibi- 
tions; Construction Equipment—Exhibitions; Electric Equip- 
ment—Exhibitions ; Instruments—Exhibitions; Materials Han- 
dling—Exhibitions; Motor Buses and Trucks—Exhibitions ; 
Plasties—Exhibitions. 

EXOSPHERE. See Meteorology. 


EXPANSION JOINTS. See Pipe Joints; Roads and Streets— 
Joints. 


EXPERIMENTS. See Engineering Research; Statistical Meth- 
ods. 


EXPLODING WIRES 


Bibliography of Electrically Exploded Wire Phenomenon, 
W.G.CHACH. US Air Foree Cambridge Research Center— 
Geophysics Research Directorate—GRD Notes n 2, Nov 1958, 
60 p. (Available from OTS, Washington, DC $2.00). Compila- 
tion is arranged into categories covering all phases of ex- 
ploding wire phenomenon ; topics included are apparatus, ares, 
current, energy, exploding wire, light, mathematics, measure- 
ments, photography, resistance, rotating mirrors, shock waves, 
sparks, spectroscopy, switches, temperature, theory and X-rays; 
author index. 

Blast Waves Produced by Exploding Wire, K.OSHIMA. 
Tokyo. Univ-Aeronautical Research Inst v 26 n 9 Report n 358 
July 1960 p 137-94. Experiments on wire explosion by strong 
discharge current were carried out by varying diameter of 
wires, pressure of chamber, intensity of discharge current; ob- 
servations of blast wave were made mainly by interferometry ; 
for strong blast wave experimental results agree well with 
G.IL.TAYLOR-A.SAKURAI’s theory ; by means of quasi-similar- 
ity theory presented it is possible to predict flow field of blast 
wave for intermediate stage of its decay. 36 refs. 


Exploding-Wire Phenomena, W.H.RICHARDSON, Compiler, 
Sandia Corp—SCR-53—TDI-4500, 14th ed, Nov 1958, 29 Di 
(Available from OTS, Washington, DC $1.00). 273 references 
from world literature covers period through Apr 1958. 


High-Power Pulse Steepening by Means of Exploding Wires, 
G.S.JANES, H.KORITZ. Rev Sci Instruments v 30 n 11 Noy 
1959 D 1082-7. Use of nonlinear lumped parameter transmis- 
sion line circuit technique to reduce rise times of high-power 
pulses ; magnetic energy stored in interstage lead inductances 
is rapidly transferred into succeeding stages by vaporization 
of exploding wire resistive fuse elements connected in shunt 


EXPLORATION. 
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between leads; using this technique, magnetic field of 10,000 
gauss is built up in 0.15 sec throughout volume 4 cm in length 
and 10 cm in diam, 


High-Speed Cinemicrography of Electrically Exploded Tungs- 
ten and Molybdenum Wires, L.ZERNOW, G.WOFFINDEN, 
K.N.KREYENHAGEN, Photographic Science & Eng v 4 n 1 
Jan-Feb 1960 p 31-6. Observations of wires of 1 to 34%4 mil 
diam were carried out at framing rates up to 1.2x10° frames/ 
sec and magnifications of about 25 X; it is shown that in W 
and Mo unduloid formation and droplet breakup can occur, 
and that formation of striations is related to interaction of 
bubble-like formations on wire rather than to increase evapora- 
tion rates in constructed area of undulations. 


Instrumentation for Exploding Wire Research, N.CHASE, N. 
HANKIN, F.WEBB. Electronics v 33 n 27 July 1 1960 p 48-5. 
Electrical explosion of 1-mil wire yields high current density, 
pressure, and temperature; basic exploding wire circuit is 
described in detail; experimental test circuit including two 
Deyelingswave oscilloscopes and Kerr cell camera also de- 
scribed. 


Square-Wave Generator for Study of Exploding Wires, T.J. 
TUCKER. Rev Sci Instruments v 31 n 2 Feb 1960 p 165-8. 
100-kv coaxial cable square wave generator producing 2000- 
amp 3-usec duration, 6-usec rise time, current pulse; circuit 
behavior by algebraic rather than nonlinear differential equa- 
tions thus allowing easier and surer interpretation of results; 
using coaxial-cable techniques for entire system provides 
musec resolution of current and voltage wave forms; output 
timing pulse, occurs 1.5 musec prior to beginning of wire 
explosion. 

Ueber den Mechanismus der explosionsartigen Verdampfung 
von Kupferdraehten durch sehr intensive Stromstoesse und das 
Verhalten des Kupfers bei den dabei auftretenden hohen 
Drucken und Temperaturen, M.KEILHACKER. Zeit fuer 
Angewandte Physik v 12 n 2 Feb 1960 p 49-59. Mechanism of 
explosive vaporization of copper by current pulse, and_ be- 
havior of copper under high pressures and temperatures which 
thereby arise; measurements made of behavior, in time, of 
discharge current, current change, and voltage on wire; 
energy losses and resistance of wire, and magnetic pressure 


are calculated as function of time. 23 refs. 

See Boreholes-——Exploratory ; Geochemistry— 
Exploratory; Geophysics; Mining Exploration; Petroleum 
Prospecting. 


EXPLORER SATELLITES. See Satellites. 
EXPLOSIONS 


See also Boilers—Explosions; Coal Mines and Mining—Ex- 
plosions ; Coal Storage—Explosions ; Compressors—Explosions ; 
Explosives; Fire Protection; Flammable Materials; Gases— 
Combustion ; Petroleum Refineries—Explosions; Shock Waves. 


Die experimentelle Bestimmung der oberen Zuendgrenze 
von Staub/Luft-Gemischen als Beitrag zur Beurteilung der 
Staubexplosionsgefahren, J.ZEHR. Staub v 19 n 5 May 1959 
p 204-14. Experimental determination of upper ignition limit 
of dust-air mixtures as contribution to evaluating dust ex- 
plosion dangers; description of apparatus for conducting 
tests on combustible dusts; principles and evaluation of tech- 
niques; results are examined and potential applications dis- 
cussed on basis of results; safety measures for specified cases. 
(English summary). 


Explosion und Explosivstoffe, H.PESSIACK. Explosivstofie 
v 8n 2, 3 Feb 1960 p 28-6, Mar p 45-7. Explosion and explo- 
sives; definition of explosion from chemical point of view ; 
physical processes as cause of explosion; physicochemical 
definition of explosion; terminology of explosives. 


Laboratory Equipment and Test Procedures for Evaluating 
Explosibility of Dusts, H.G.DORSETT, M.J ACOBSON, | J. 
NAGY, R.P.WILLIAMS. US Bur Mines—Report Investiga- 
tions n 5624 1960 21 p. Principal tests concern ignition tem- 
perature, minimum explosive concentration, minimum elec- 
trical energy for ignition, limiting oxygen concentration, pres- 
sure, and rates of pressure rise; developing equipment and 
procedures used for evaluation of dust explosion hazards, at- 
tempt was made to standardize factors involved ; apparatus 
techniques and procedures for evaluating explosibility of dusts. 


“Powder Explosibility Tester with Continuous Feed, W.D. 
BOX. ASTM Bul n 241 Oct 1959 p 34-7. Apparatus consists of 
powder and air feed systems, and explosion chamber ; limits 
of concentration of powder in air within which explosions 
occur can be determined by varying flow ratio of sample to 
air until mixture ignites; precision of plus or minus 0.007 g 
sample per liter of air, at 95% confidence level was obtained 
with 90% aluminum and 10% inert material that exploded at 
avg concentration of 0.307 g sample per liter of air; Al, coal, 
sugar, and flour were tested successfully. 


yessors Tame Explosion When Plant Safeguards Fail. 
Pace fea vy 186 n 19 Nov 10 1960 p ‘174-5. New blast suppressor 
system suppresses incipient explosions by acting within few 
thousandths of second to snuff out blast before destruction 
ean occur; 5 fold action includes suppression (enyelopment of 
explosion with suppressant), venting (opening path to at- 


EXPLOSIONS—Continued 


mosphere for pressure relief), advance inerting (introduction 
of suppressant into areas away from explosions source to 
prevent secondary blasts or fires), isolation (blocking of ex- 
plosion from spreading) and automatic shutdown to protect 
equipment in other sections of plant. 


Thermodynamic Properties of Combustion Products of 
Graphite and Oxygen in Idealized Dust Flames, R.W.SMITH, 
Jr, E.B.COOK, H.M.CASSEL. US Bur Mines—Report Investi- 
gations n 5668 1960 12 p. To complement study of stationary 
graphite dust fiames burning in puye oxygen, report gives 
examples, at atmospheric pressure and room temperature, of 
composition profiles in idealized oxygen dust flame, with both 
mass and enthalpy being preserved; similar profiles can be 
obtained from data of paper for elevated temperature and 
pressure, 

Ueber die Initialzuendung von Explosionen durch elek- 
trische Funken, H.—E.ROSE. Staub v 19 n 5 May 1 1959 p 
215-20. Initial ignition of explosion through electric spark; 
it is shown that spark characteristics change widely with 
changes of circuit. (English summary). 


Nuclear. See also Geology—Engineering ; Geophysics—Seismic ; 
Mines and Mining—Blasting; Radiation; Sound—Propaga- 
tion; Spectrum Analysis—Nuclear. 


Long-Period Seismic Waves from Nuclear Explosions in 
Various Environments, J.OLIVER, P.POMEROY, M.EWING. 
Science v 131 n 3416 June 17 1960 p 1804-5. Large nuclear 
explosions in solid earth, hydrosphere, and lower and upper 
atmosphere have generated seismic waves of periods greater 
than about 5 sec which have been detected at great distances 
from source; summary of principal evidence available. 


Magnetic Drum Transient Recorder for Nuclear Bomb Tests, 
M.E.ANDERSON. Electronic Equipment Eng v 8 n 10 Oct 
1960 p 58-62. Recorder system is described that was devel- 
oped for automatically recording high frequency transient-type 
data obtained from test explosions; system has recording times 
of 7.5 and 15musee with playback at 1/40,000 and 1/20,000 of 
recording speed; circuits and design details. 


Peaceful Nuclear Explosions:—Status and Promise, G.W. 
JOHNSON. Nucleonics v 18 n 7 July 1960 p 49-53. Plowshare 
Program established in 1957 to explore potential industrial and 
scientific uses of nuclear and thermonuclear explosions, for 
development of understanding of basic phenomenology, plan- 
ning and execution of field experiments, and design, develop- 
ment, and testing of special explosives ; Project Gnome, Project 
Oil Sand, and Project Chariot, 3 experiments planned to 
gather data for space research, on earth’s structure and 
seismology, and on nuclear cross sections are described. 


Power Station Vulnerability to Nuclear Blast, E.T.B.GROSS, 
D.B.SINGER. Elee Light & Power v 38 n 4 Feb 15 1960 p 
66-7. Study conducted for US Aix Force to permit prediction 
of patterns of recovery from nuclear blast for power plant and 
switch-yard electrical equipment and for associated struc- 
tures. 


Underground Nuclear Detonations, G.W.JOHNSON, G.H. 
HIGGINS, C.E.VIOLET. J Geophysical Research v 64 n 10 Oct 
1959 p 1457-70. Since 1952 eight nuclear explosions have been 
fired underground at Atomic Energy Commission’s Nevada 
Test Site; explosions varied in energy release from 55 tons to 
19,000 tons of TNT equivalent; depths of burial varied from 
shallow, to produce cratering, to deep, where no visible ef- 
fects appeared on surface; major experimental data from 
these explosions, as well as phenomenology of deeper shots. 


Photography. Double Flash Stops Caps, H.E.EDGERTON, V. 
SUNDRA, D.SINCLAIR. Indus Photography v 8 n 8 Aug 
1959 p 24-5, 44. Explanation of technique and equipment used 
to obtain shock-wave photographs of exploding dynamite 
caps; photograph shows trails of large number of particles 
which have traveled more than foot from initial point, also 
second shock wave which follows first; diagram shows optical 
arrangement used. 


How to Handle Explosive Problems, C.H.BAGLEY. Indus 
Photography v 8 n 11 Nov 1959 p 24-5, 55-6. How Poulet 
Laboratories, Stanford Research Inst overcomes unique problems 
of photography in explosive research; use of telephoto lenses, 
new black and white films with ASA emulsion rating in hun- 
dreds to obtain extremely short exposures, and rotating mir- 
rors to transport image 50 to 100 times as fast as film in 
moving cameras; use of Kerr Cell as shutter explained. 


Improved f/10 Sweeping-Image Camera, B.BRIXNER. Soc 
Motion Picture & Television Engrs-J v 69 n 2 Feb 1960 p 
109-12. High-speed rotating-mirror sweeping-image camera is 
used at Los Alamos Scientific Laboratory in investigation, of 
explosive phenomena; design improvements are use of flat field 
apochromatie relay lens, adjustable cylindrical corrector lens 
to cancel aberration produced when surface of mirror becomes 
distorted, and sweeping-image viewer to find corrector lens 
position that gives best optical resolution at each mirror 
speed; optical system and construction features. 


New Observations of Explosive Phenomena by Submicro- 
second Color Photography, M.SSULTANOFF, R,L.LAMESON, 
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Soe Motion Picture & Television Engrs—J v 69 n 2 Feb 1960 
p 113-15. Ballistic Research Laboratories are engaged in 
study of explosives which includes heretofore unobserved phe- 
nomena by use of Beckman & Whitley 25-frame reimaging 
camera operating at maximum exposure times of 0.12 usec; 
study of explosive event, lighting, film exposure and develop- 
ment, synchronizing and coordination of all components, and 
animation for motion-picture analysis. 


Use of High-Speed Camera in Blasting Studies, B.E.BLAIR. 
US Bur Mines—Report Investigations n 5584 1960 32 p. Pro- 
cedures for using high-speed camera to study blasting phe- 
nomena; geometrical] relationships between object and image 
displacements are given in terms of horizontal and vertical 
angles of camera optic axis with respect to quarry face; 
eorrection factors for obtaining true object displacements 
from image displacements; field measurements and laboratory 
data analysis techniques. 


Sound Propagation. See Sound—Propagation. 
Underground. See Explosions—Nuclear. 


Underwater. See also Hydrodynamics; Warships—Shock Test- 
ing. 

Response Motions of Submarine-Like Cylinder Caused by 
Underwater Explosions, R.O.BELSHEIM, Noise Control v 6 n 
2 Mar-Apr 1960 p 11-17. Geometries considered were those 
which would cause significant cylinder response so far as 
internal items are concerned; for charge near target gross 
responses for broadside and vertical loading were considered ; 
for large charge distant from target gross responses for 
broadside, vertical, and end-on loading were considered; shock 
spectra from cylinder motions. 


Transient Interaction of Acoustic Wave with Circular Cylin- 
drical Elastic Shell, R.G.PAYTON. Acoustical Soc America— 
J v 32 n 6 June 1960 p 722-9. Mathematical expressions to 
describe early time motion of cylindrical shell which is sur- 
rounded by acoustie fluid, when plane pressure pulse strikes 
shell perpendicular to its axis. 


EXPLOSIVE WELDING. See Welding—Explosive. 
EXPLOSIVES 


See also Blasting; Coal Mines and Mining-—Explosives ; 
Fertilizers—Explosive Properties; Metals Cutting—Explosive ; 
Metals Testing—Explosion; Mines and Mining—Explosives ; 
Nitrocellulose; Oil Well Drilling—Explosive; Powder Metal- 
lurgy—Explosive Applications. 

Behaviour of Dinitrotoluene and Trinitrotoluene in Two 
Phase System with Nitrating Acids, E. SAMUELSEN. Ex- 
plosivstoffe v 7 n 7 July 1959 p 137-40. At 80 C dinitrotoluene 
is found to ionize considerably in sulphuric acid of more than 
92% concentration, whereas trinitrotoluene is practically 
unionized in acids up to 98.8 wt %; solubility data found will 
permit calculation of two phase nitrating systems, including 
continuously operated processes in which countercurrent prin- 
ciple is used. 

Combustion and Explosive properties of Ozone, A.G. 
STRENG. Explosivstoffe v 8 n 10 Oct 1960 p 218-25 (German 
translation p 225-33). Ozone can burn and detonate by itself 
and in combination with various fuels; inflammability limits, 
characteristics of ozone flame, and burning velocity; detona- 
tion of gaseous ozone; diffusion flames and premixed flames of 
ozone with fuel gases; liquid and solid ozone. 

Die Messung des Kohlenoxyd- und Nitrosegehaltes von 
Sprengstoffschwaden, J.SINABELL. Explosivstoffe v 8 n 7 
July 1960 p 141-7. Measuring of carbon monoxide and nitrog- 
enous compounds content in explosive vapors; method of ex- 
periment, experimental equipment used, and data on CO and 
NOz evolved during blasting of German explosives. 

Ein neues Geraet fuer die Pruefung auf chemische Bestaen- 
digkeit von Pulvern und Sprengstoffen, K.SCHRIEVER. Ex- 
plosivstoffe v 8 n 1 Jan 1960 p 5-7. New device for control 
of chemical stability of powders and explosives; heating no 
longer takes place in liquid bath but in electrically heated 
solid block aluminum; thermal regulation and automatic 
switching with excess current cut-out. 

Ein neues Geraet zur Bestimmung der Verpuffungstempera- 
tur, K.SCHRIEVER. Explosivstoffe v 8 n 10 Oct 1960 p 2338-5. 
New device for determining deflagration temperature; ap- 
paratus for determination of temperature of powders and 
explosives ; temperature control. 

Elektroprovodnost produktoy vzryva kondensirovannykh 
vzryvchatykh veshchestv, A.A.BRISH, M.S.TARASOV, V.A. 
TSUKERMAN,. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 87 n 12 Dee 1959 p 1543-50. Electrical conductivity 
of explosion products of condensed explosives; electrical con- 
tact and electromagnetic methods were used; «conductivity 
drops with increase of distance from front but increases with 
growth of density of explosives and intensity of detonation 
wave; high values of conductivity may be related to large 
densities and pressures appearing on front of detonation 
wave. 

Heat Sensitization of Explosives, M.M.JONES, H.J.JACK- 
SON. Explosivstoffe vy 7 n 9 Sept 1959 p 177-82. Measurements 
of induction period as function of temperature for several 
common explosives and examination of these explosives to 


EXPLOSIVES—Continued 


determine which of them show “memory effect”. In English 
and German. 


Kritische Studie ueber die Vorherbestimmung der Lebens- 
dauer von Pulvern und Sprengstoffen, W.H.GROSS. Explosiv- 
stoffe v 7 n 3, 4, 5 Mar 1959 p 45-50, Apr p 71-6, May p 
91-4. Critical study on forecasting of life of powders and 
explosives; general aspect of dissociation of powder and ex- 
plosives; forecasting by means of geometrical method from 
point of view of Muraour test. 


Stability of Acidic Nitroglycerine and Spent Acid, V.OH- 
MAN, E. CAMERA, L. COTTI. Explosivstoffe v 8 n 6, 7 June 
1960 p 120-7 (German translation p 128-33), July p 148-58 
(German translation p 158-62). Nitric acid, spent acid and 
nitroglycerine as Redox systems; nitroglycerine system in 
equilibrium ; performance of experiments at 70 C; decomposi- 
tion of nitroglycerine and spent acid. 


Thermoanalytical Study of Ignition and Combustion Reac- 
tions of Black Powder, C.CAMPBELL, G.WEINGARTEN. 
Faraday Soc—Trans v 55 pt 12 Dee 1959 p 2221-8. Although 
results of present investigation agree with previous studies 
that main propagative reaction is between charcoal and potas- 
sium nitrate, there is evidence that under conditions used in 
this study initial pre-ignition reaction is between sulphur 
and potassium nitrate, rather than between sulphur and oxy- 
hydrocarbons in charcoal as suggested by BLACKWOOD and 
BOWDEN. 

Ueber Kaliumchlorat-Ol-Gemische als Sprengstoffe und ihr 
spezifisches Gasvolumen, den Energienhalt und ihre Explo- 
sionstemperatur, T.HUHTANEN. Explosivstoffe v 8 n 9 Sept 
1960 p 189-94. Potassium chlorate oil mixtures as explosives 
and their specific gas volume, energy contents and explosion 
temperature. 


Untersuchungen ueber Flammenerscheinungen bei explosiven 
Umsetzungen, H.SELLE. Explosivstoffe v 8 n 9 Sept 1960 
p 195-204. Investigations on flame phenomena during trans- 
formation of explosive data due to detonation; photochron- 
ological investigation of detonation process. 


Detonation. Betrachtungen ueber die ueblichen Methoden zur 


experimentellen Pruefung der Sprengwirkung von Explosiv- 
stoffen und ihre Bedeutung fuer die Beurtelung des Verhaltens 
der Explosivstoffe bei ihrer praktischen Anwendung, A. 
SCHMIDT. Explosivstoffe v 7 n 11 Nov 1959 p 225-31, v 8n 1 
Jan 1960 p 7-15. Consideration of conventional methods for 
experimental examination of blasting effect of explosives; 
importance for judging behavior of explosives during prac- 
tical application. 


Beware Detonations. Chem Eng v 67 n 1 Jan 11 1960 
p 105-8. Nature and conditions under which detonations occur 
are examined relative to prevention; three characteristics 
making them destructive are: peak pressures 20 times greater 
than normal explosions, supersonic speed of detonation ren- 
ders pressure relieving devices useless, and detonations exert 
directed blow; explosions and causes for several types of 
plants are analyzed, and preventive methods given based on 
this analysis. 


Bleimembran-Druckmessdosen, H.BUSCH. Explosivstoffe v 7 
n 3, 4 Mar 1959 p 50-5, Apr p 77-9. Pressure gage boxes with 
lead membrane; application of lead membrane for measure- 
ment of hydrogen explosion pressure. 


Continuous Oscillographic Method for Measuring Velocity 
and Conductivity of Stable and Transient Shocks in Solid 
Cast Explosives, A.B.AMSTER, P.A.KENDALL, L.J.VEIL- 
LETTE, B.LHARRELL. Rev Sci Instruments v 31 n 2 Feb 1960 
p 188-92. New technique for continuous monitoring of position 
and relative conductivity of reactive shock in confined cast 
explosives; technique makes use of fine Nichrome wire cast 
within and parallel to long axis of sample; record of its 
resistance during detonation serves to locate ionization front; 
measurement is recorded on oscillograph. 


Experimental Determination of Stresses Generated by Elec- 
tric Detonator, J.S.RINEHART, W.C.McCLAIN. J Applied 
Physics v 31 n 10 Oct 1960 p 1809-13. Magnitude, duration 
and spatial distribution within solid body (Plexiglas) of 
transient stress disturbance generated by electric detonator 
detonated in intimate contact with body has been experi- 
mentally determined; stress in Plexiglas was found to be 
distributed more or less uniformly about axis of detonator. 


Measurement of Detonation Pressure by Means of Piezoelec- 
tric Gauge, IITO, K.SASSA. Min & Met Inst Japan—J v 75 
n 857 Noy 1959 p 1009-14. Experiments performed to examine 
stress waves produced within steel rod by detonation of 45 
grams gelignite (Sakura dynamite); details of pressure gage 
data and results of experiment. English summary. 


On Minimum Ignition Energy of Electric Detonator, M. 
AKAZAKI, S.HOKARI. Inst Elec Engrs Japan—J v 80 n 858 
Mar 1960 p 349-54. Improved empirical equation for minimum 
ignition of bridge type electric detonator, taking into account 
temperature coefficient of bridge wire resistance and fact that 
ignition temperature changes with time. (In Japanese with 
English summary). 
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Thermal Initiation of Explosives, J.ZINN, C.L.MADER. 
J Applied Physics v 31 n 2 Feb 1960 p 322-8. Numerical solu- 
tions have been obtained for nonlinear heat conduction equa- 
tions arising in theory of thermal explosions; explosion times 
are calculated for externally heated spheres, cylinders, and 
slabs of several explosive materials; results are shown to 
agree with experiment. 


Zuendung und Ausbreitung von Explosionen in festen 
Sprengstoffen, R.SCHALL. Explosivstoffe v 7 n 2 Feb 1959 p 
29-33. Ignition and propagation of explosions within solid 
explosives ; ignition through impact and blow, thermal heat- 
ing, application of ultrasonics, flash of light, starting of reac- 
tion by nuclei and y-quantum, and ignition by means of elec- 
tric discharge; transition to detonation. 

Manufacture. See also Chemical Plants—Quality Control ; Floors 
—Rubber. 


Die Vakuum-Trocknung in der Sprengstofftechnik, E.L. 
HOLLAND. Explosivstoffe y 7 n 1 Jan 1959 p 1-9. Vacuum 
drying in manufacture of explosives; advantages and prin- 
ciples of vacuum drying; types of dryers used. 


Einige Betrachtungen ueber die Herstellung von Trinitro- 
toluol-Hexogen-Giesslinger, W.KEGLER. Explosivstoffe v 8 
n 1 Jan 1960 p 1-4. Some considerations of manufacture of 
composition B cast explosive; conditions resulting in chemical 
and physical homogeneity of explosive. 


Research. See Explosions—Photography. 
Shaped Charges. See also Oil Well Shooting. 


Die Entwicklung der ausgelkeideten Hohlladung, R.THOM- 
ANEK. Explosivstoffe v 8 n 8 Aug 1960 p 177-9. Development 
of sheathed hollow charges; account on invention and develop- 
ment of sheathed hollow charges in Germany. 


Ein neues physikalisches Gesetz ueber die Wirkungsweise 
von Hohlladungen, A.B.GARCIA. Explosivstoffe v 8 n 6 June 
1960 p 115-17 (Spanish text p 117-19). New physical law on 
mode of action of hollow charges; work of charge is expressed 
as product of volume of created cavity and value of yield 
point divided by value of compression of armor; material 
volume of cavity is inversely proportional to yield and draw 
limit of materials. 

Penetration of Rotating Shaped Charges, S.SINGH. J Ap- 
plied Physics v 31 n 3 Mar 1960 p 578-81. Attempt to corre- 
late theoretically depth of penetration and angular velocity 
of liner in rotating shaped charge; numerical evaluations 
carried out in case of standard M9AI steel cones as check 
on theory; theoretical results seem to explain scanty pub- 
lished experimental data of rotating shaped charges. 

Shaped Charges—Theory, Design and Uses, M.J.PANDYA. 
J Mines, Metals & Fuels v 7 n 7 July 1959 p 1-11. Theory 
of jet formation with conical and wedge-shaped liners; jet 
penetration; design of shaped charges; use of shaped charges 
in oil well shooting and seismic prospecting. 

Storage. Die Neuanlage von Sprengstofflagern in dichtbesiedel- 
ten Gebieten, K.STUMPF. Explosivstoffe v 8 n 8 Aug 1960 p 
183-6. Construction of new explosive stores in densely populated 
areas; size of storage; selection of site; details on construc- 
tion, and accident prevention. 


EXPRESSWAYS AND PARKWAYS. See Highway Systems ; 
Roads and Streets. 


EXTENSOMETERS. See Strain Gages. 
EXTINGUISHERS. See Fire Extinguishers. 
EXTRACTION 


See also Chemical Processes—Diffusion ; Chemical Processes 
—Unit Operations; Coal—Analysis; Distillation; Distilling 
Apparatus; Ethylene; Isotopes—Separation; Metals Analysis ; 
Ore Treatment; Petroleum Refineries—Fractionating Units; 
Petroleum Refining—Distillation ; Separation. 

Extraction of Ceric Nitrate by Methyl Propyl Ketone, B. 
SARMA, P.D.DESHPANDE. J Sci & Indus Research y 19B 
n 3 Mar 1960 p 101-8. Over 70% of CelV is extractable under 
optimum conditions; addition of oxidizing and salting-out 
agents is unnecessary; method is limited by slow separation 
of phases and consequent tendency for ceric form to get 
reduced; method also useful for extracting niobium from 
tantalum. 

Le colonne pulsate nell’estrazione liquido-liquido, L.DAMI- 
ANI, A.DORIA, V.FATTORE. Energia Nucleare v 7 n 5, 
7 May 1960 p 323-32, July p 463-9. Pulsed columns in liquid- 
liquid extraction. May: Concepts of liquid phase extraction 


FABRICS. See Cotton Fabrics; Knit Fabrics; Nylon; Rayon 
Fabrics ; Rubber Tires—Cords; Textiles; Woolen and Worsted 
Fabrics. 

FACSIMILE 

Analysis of Statistical Structure of Textual Phototelegrams, 
V.G.FROLUSHKIN. Telecommunications n 5 1959 p 543-53. 


EXTRACTION—Continued 


are reviewed and pulse column applications are discussed ; 
operation of pulsed column and variables affecting performance 
are described. 43 refs. July: Methods of designing pulsed 
columns considers determination of column height, and diame- 
ter and power required for pulse generation. 9 refs. 


Liquid Extraction, R.C.TREYBAL. Indus & Eng Chem v 52 
n 3 Mar 1960 p 262-6. Review of work on drops, equipment 
used, and industrial applications. 92 refs. 


Liquid-Liquid Extraction, J.DURANDET. Nuclear Eng & 
Science Conference, 6th, New York City, 1960—Preprint n 25 
31 p. (Published by Engineers Joint Council, New York.) Con- 
tinuous extractors which utilize mechanical means of agitation 
have been shown to give higher extraction efficiencies than 
contactors with no external means of producing turbulence 
necessary for high extraction rates; perforated plate pulse 
column as example of such extractor is discussed. 


Liquid-Liquid Extraction with Association Effects, J.D. 
RAAL, A.I.JOHNSON. Can J Chem Eng v 37 n 6 Dec 1959 
p 218-23. Special case of liquid-liquid extraction has been 
considered where solute on absorption reacts to form dimer 
through rapid second order reversible reaction with solvent; 
nonlinear differential equation governing absorption was solved 
on computer for one phase case of resistance; correlations 
based on these solutions were used to formulate rate equation ; 
methods for determining quantities in ‘‘driving force’’. 


Optimum  Cross-Current Extraction, R.ARIS, D.F.RUDD, 
N.R.AMUNDSON. Chem Eng Science vy 12 n 2 May 1960 
p 88-97. Dynamic programming is applied to allocating 
extracting solvent to various stages of cross-current extraction 
unit; example of extraction by immiscible solvent; problem 
is fully solved either when value is ascribed to solvent or 
when it is available in fixed total quantity; how similar 
computation is applicable to miscible solvents. 


Prediction of Multistage Solvent Extraction Operation from 
Limited Data, D.A.ELLIS. Indus & Eng Chem y 52 n 3 
Mar 1960 p 251-2. Curves are derived which make possible 
prediction of recovery in solvent extraction; they are ap- 
plicable only where single substance is extracted, although 
they will serve as approximation for cases where relative 
extraction of other substances is small. 


Simplified Graphical Computations in Liquid-Liquid Extrac- 
tion, R.LBLUMBERG. Brit Chem Eng v 5 n 3 Mar 1960: p 172-3. 
Extension of McCabe-Thiele graphical method to liquid-liquid 
extraction; operating line can be located by material balance 
over whole system; as constancy of volumes is exception in 
extraction, modification of system necessary to application, is 
achieved by selecting two counter current component streams 
which can be regarded as bearing constant weight relationship 
to each other within desired operating range. 


EXTRACTION COLUMNS. See Extraction. 
EXTRUSION. See Ceramic Products—Manufacture; Metals and 


Alloys—Extrusion ; Plastics—Extrusion ; Presses—Hydraulic. 


EYE PROTECTION 


See also Accident Prevention—Protective Clothing; Goggles. 


Anyone for Industrial Roulette? J.E.O’NEIL. Safety Main- 
tenance v 119 n 3 Mar 1960 p 10-11, 14. More than 90% of 
industrial eye injuries could be prevented with use of safety 
eyewear; it is stressed that there are few if any industrial 
occupations that do not involve eye hazards either in them- 
selves or as result of relationship to another occupation or 
arrangement of machines that also involve hazards; facts 
given refuting common complaints against wearing of safety 
glasses. 

Sight Saving in Small Plant, W.L.ROBERTS. Safety Main- 
tenance v 118 n 5 Nov 1959 p 7-9, 14. Outline of program 
geared to help small plants who do not have equipment or 
professional personnel for full-time vision clinic; as result 
of study by New York State Optometric Assn, New York 
State Vision Services Inc was formed; voluntary non-profit 
organization, it sets up administrative machinery through 
which industrial concerns may contract for services of panel 
members at pre-determined costs and established standards 
of service. 

What Nurse Should Do About Eye Injuries, W.L.MOULD. 
Safety Maintenance v 119 n 4 Apr 1960 p 44-7, 52. Recom- 
mendations for immediate precautionary treatment in case 
of eye injury in all industrial fields; procedures given for 
foreign bodies in eye, corneal ulcers, flash burns, chemical 
injury, intraocular foreign bodies, infections, perforations of 
eye, concussion injuries and subconjunctival hemorrhage. 


FACSIMILE—Continued 


English translation of article indexed in Engineering Index 
1959 p 455 from Elektrosvyaz May 1959. 


Der Telautograph und seine Anwendungen, H.BUERGI. 
Hasler Mitteilungen v 18 n 1 May 1959 p 11-18. Telautograph 


462 THE ENGINEERING INDEX—1960 


FACSIMILE—Continued 
and its applications; new teletype system permitting hand- 
written messages to be simultaneously transmitted and repro- 
duced by many receivers at different locations. 

F.S.K.Facsimile Transmission, V.RAMAKRISHAN, S.RAMA- 
CHANDRAN. Instn Telecommunication Engrs—J v 6 n 3 
Apr 1960 p 132-9. System of frequency shift keying of fac- 
simile transmission based on method of deriving single side- 
band, first suggested by Weaver, is described ; analysis employ- 
ing rotating vector method and certain practical aspects are 
discussed. 

Measuring Line Level on Telephoto Systems, T.F.BENE- 
WICZ. Bell Laboratories Rec v 38 n 3 Mar 1960 p 96-101. 
Difficulties in detecting changes in line level during picture 
transmission are explained; new instrumentation and tech- 
niques for locating line troubles ; automatic measurements of 
signal level during clamp-bar interval dead time; operation 
of telephotograph transmission measuring set. 

Study of Statistical Structure of Images by Breaking up 
Field of Events, V.G.FROLUSHKIN. Telecommunications 
(English translation of Elektrosvyaz) n 12 1958 p_ 1278-86. 
Method for analysis of statistical structure of video com- 
munications, as applied to analysis of facsimile copies ; formu- 
las for asymptotic evaluation of entropy of video communica- 
tions at top and at bottom; means of breaking up field of 
events ; formulas for determining number of elementary events, 
having same saturation and detail. 

Very High-Speed Facsimile Recorder, G.M.STAMPS, H.C. 
RESSLER. IRE—Trans on Communications Systems v_ CS-7 
n 4 Dee 1959 p 257-63. Operating facsimile system is de- 
scribed which is capable of transmitting black and white 
graphie information at rate of 24 in. of copy feed per sec; 
system uses conventional line-by-line sequential scanning at 
transmitter and multi-stylus recorder with 100 lines/in. reso- 
lution at receiver. 

Wide-Band Facsimile Transmission Over 900-Mile Path 
Utilizing Meteor Ionization, W.H.BLISS, R.J.WAGNER, Jr. 
G.S.WICKIZER. IRE-Trans on Communications Systems v 
CS-7 n 4 Dee 1959 p 252-6. Tests of facsimile transmission 
were made at 40 Mc; printed matter was scanned at rate of 
2 frames per sec, with resolution of 67 elements per in. ; 
bandwidths up to 110 ke with keying frequencies up to 73 ke 
were employed while maintaining same optical resolutions in 
facsimile material ; examples of signal recordings with received 
facsimile are shown, 

FACTORIES. See Industrial Plants. 
FALLOUT. See Radiation—Hazards. 
FANS 

See also Automobile Engines—Cooling; Mine Ventilation ; 
Water Cooling Towers. 

Are You Getting Your Money’s Worth of Air from your 
Fans? C.J.TRICKLER. Air Eng v 2 n 6 June 1960 p 30-3, 51. 
Diagrams and pictures are used to show what happens to 
system performance when incorrect installation method is 
used; correct method of installation described. 


Erosion of Induced Draft Fan in Thermal Power Station, 
K.P.MUKHERJEE, A.K.LAHIRI, T.BANERJEE. NML Tech 
Jv2n83 Aug 1960 p 7-11. Various tests performed to deter- 
mine cause of serious damage to induced draft fan at Bokaro 
Thermal Power Station, India; investigation indicated that 
localized erosive action of fly ash contributed important part to 
damage; appropriate corrective measures are discussed. 

Fan Laws Made Easy, C.O.WOOD. Air Eng v 2 n 8 Aug 
1960 p 39-43, 52. To match air handling system with fan 
requires understanding of basic fan laws; correct engineering 
procedures for fan selection is described; tabular and graph- 
ical data. 

Fan Performance Dimensional Analysis Leads to New 
Rating Method, C.E.NEELLEY. Heating, Piping & Air Con- 
ditioning v 32 n 1 Jan 1960 p 212-14. Procedure for computing 
rating tables for axial flow and centrifugal fans which use 
variables of: speed, rate of flow, pressure and efficiency to 
describe performance of air moving device; it is shown that 
fan performance under these conditions is characteristic for 
that particular fan or for its design; analyzing fan perform- 
ance dimensionally; how rating tables are prepared. 

Mechanical Draft Fans in Future, W.E.WENDOVER. Coal 
Utilization v 14 n 6 June 1960 p 26-30. Optimum number of 
fans/unit, method of capacity control, fan design limitations, 
fan noise, equipment, and ductwork layout, as required by 
conditions at conventional steam electric generating station. 

Simplified Guide to Fan Selection, C.O.WOOD. Air Eng v 2 
n 1 Jan 1960 p 39-41. Guide considers and evaluates factors 
of noise, space, weight, air flow, efficiency, materia] handling, 
and parallel operation; table compares characteristics of back- 
wardly inclined, forwardly curved, radial blade, and vane 
axial types. 

Zur theoretischen Stroemungsleistung radialer Schaufelgitter, 
E.BROECKER. Forschung auf dem Gebiete des Ingenieurwe- 
sens v 26 n 2 1960 p 62-7. Theoretical potential of flow in 
radial blade cascades; attempt to clarify discrepancy between 
theoretical and empirical values for flow characteristics of 


FANS—Continued 
radial rotary flow machinery ; experiments with radial fan indi- 
cate that discrepancy may be explained by assumption of 
velocity distribution over width of cascade resembling velocity 
in divergent channel; direction of future research, 

Bearings. See Bearings—Temperature. 

Drive. See Electric Motors—Fractional Horsepower; Electric 
Motors—Induction. 

Noise. Geraeuschbildung von Radiallueftern, G-HUEBNER. Sie- 
mens Zeit v 33 n 8 Aug 1959 p 499-505; see also English trans- 
lation in Engrs’ Digest v 20 n 10 Oct 1959 p 410-13. Forma- 
tion of noise from radial blade fans; it is shown that sound 
level of such freely discharging fans increases with 5th to 
7th power of peripheral speed, irrespective of position of 
damper; spectral sound distribution curves have pronounced 
wide maximum, intensity of which stands out by about 35 db, 
producing high sound level, frequency of which is determined 
by aeolian tone of individual blades and not by product of 
number of blades and speed frequency. 16 refs. 


Proposed Standard to Measure Sound from Equipment, C.M. 
ASHLEY. ASHRAE J v 1 n 10 Oct 1959 p 43-9, 114. Project 
to determine techniques of measuring sound power output of 
fans and study of sound generation and attenuation in duct 
systems to derive principles for formulating sound standard ; 
criteria for standard; primary standard will be for equipment 
radiating sound to air in room or atmosphere; fan sound 
standard to cover sound power level transmitted by fans 
through ducts. 

Vibrations. Contribution A l’étude de la vibration de flexion des 
pales de ventilateurs, R.LEBECQUE. Revue Universelle des 
Mines v 16 n 1 Jan 1960 p 3-14. Study of flexural vibration 
of ventilator blades; influence of geometrical forms such as 
reducing, shrinking and warping on vibration frequencies 
studied; effect of these factors upon vibration mass and 
dynamic stiffness shown. 

Here’s How to Field-Balance Fan Wheels, A.M.WILBUR. 
Plant Eng v 13 n 8 Aug 1959 p 110-13. Review of causes 
of vibration and methods for correction; wheel balancing 
procedures with fan stopped, and in operation; sketches and 
photographs illustrate weight attachment techniques; table 
of causes, and corrective measures for vibration. 

FARM BUILDINGS 

See also Silos. 

All-Purpose Crop Conditioning Structure, H.D.BRUHN, 
V.W.MATTHIAS. Am Soc Agric Engrs—Trans v 2 n 1 1959 
p 58-60. Experimental drying building 44x20 ft with 14 ft 
sidewall built of sheet metal on rigid steel frame; air duct 
divides building into two bins; perforated steel floor supported 
on wood stringers which serve as air passages; portable chop 
dryer; conveyors move material in and out of building; can 
eure or dry all crops and provide storage space. 

Buildings Engineered to Farm Needs, R.S.SPEICHER. Agric 
Eng v 41 n 11 Noy 1960 p 752-3. Large variety of assemblies 
and components manufactured by steel fabricating industry 
can serve many functional requirements of farm structures ; 
pre-engineered steel buildings, designed for maximum use 
of materials and building components, are fabricated for rapid 
field erection, and can be expanded or rearranged to suit 
farm needs; steel is low in cost, and in superior structural 
and covering material which does not burn, and can withstand 
compression and tension. 


Stressed-Skin Panel Design, G.L.NELSON, G.W.A.MA- 
HONEY, J.I.FRYREAR, D.MARTINSON. Agric Eng v 41 n 
10 Oct. 1960 p 686-9, 697-9. Results of experiments given, 
measuring stiffness factors of stressed-skin panels with single 
covers ; use in rapid erection of farm structures results in 
Savings in construction materials and simplicity of construc- 
tion; can be designed to meet strength and stiffness require- 
ments for farm shelter roofs; important advantage is auto- 
matic alignment of structural frame. 


Cleaning. Factors Affecting Hydraulic Removal of Manure from 
Concrete, J.B.McQUITTY, J.S.BOYD, C.M.HANSEN. Agric 
Eng v 41 n 1 Jan 1960 p 22-8, 27. Report of research study 
on cleaning concrete surfaces of livestock areas; nozzle, 
clamped to trolley, propelled along track by % hp electric 
motor, sprays water on surface tested; nozzle with solid-spray 
pattern is superior to cone or flat-spray patterns for flushing 
manure; best pressure used was 100 psi; surface roughness 
had negligible effect on cleaning effectiveness. 


FARM MACHINERY. See Agricultural Machinery. 
FARMS 


See also Agricultural Machinery; Farm Buildings; Irriga- 
tion. 


Equipment. Molded Fiber Glass in Farm Equipment, D.E. 
BRAIL. Agric Eng v 41 n 6 June 1960 p 370-1,381. Applica- 
tions of plastics reinforced with glass mat or preform, using 
thermosetting polyester resin, include tanks, grilles, engine 
covers, tractor and combine cabs, safety shields, spray rigs; 
material is light in weight, corrosion resistant, deadens sound, 
has high impact resistance, is easily repaired, and transluscent ; 
design limitations include minimum % in. inside radius. 
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FARMS—Continued 
Power Supply. 


Demand Studies in Farm Electric Service, L.B. 
ALTMAN, L.F.CHARITY. Agric Eng v 41 n 4 Apr 1960 
p 237-40. Studies by US Dept Agriculture, Farm Electrifica- 
tion Branch and Iowa State Univ agricultural engineering 
department on load characteristics of electric house heating, 
air conditioning, and crop drying; probable effects of their 
demand on annual load factors of rural electric distribution 
systems determined. 


FASTENERS 


See also Aircraft Manufacture—Fasteners ; Automobile Man- 
ufacture; Bolts and Nuts; Nails; Riveting; Screw Threads; 
Screws ; Sheet Metal Working—Stitching; Wooden Construc- 
tion—Connections; Zippers. 


Design and Application of Weld Fasteners, R.H.SMITH. 
Assembly & Fastener Eng v 1 n 10, 11 July 1959 p 28-34, 
Aug p 33-7, Dimensional data, basic types and factors govern- 
ing application of cold-headed parts designed to be fused 
permanently in place by either projection or spot welding; 
control of welding heat, time and pressure is examined 
relative to its influence upon part’s performance; welding of 
stainless steel parts; eliminating metal spatter; weld control 
methods ; fasteners applicable to automotive manufacture, elec- 
tronic equipment, farm implements, ete. 


How Air Logistics Selects Fastening Methods, D.L.BUCK- 
LEY. Assembly & Fastener Eng v 3 n 3 Mar 1960 p 33-6. 
To select proper fastening method for products used in ground 
support and handling systems for aircraft, missiles and other 
space vehicles following factors are considered: establishing 
design concept and analyzing stress requirements, studying 
each joint and determining which fasteners or fastening meth- 
ahaa best results, and choosing most economical fastening 
method. 


Just Where in World of Automation are Fasteners? H.A. 
STORCH. Fasteners v 15 n 1 Spring 1960 p 3-6. Important 
factors involved in making current fasteners more suitable 
for automated requirements; bulk handling of fasteners; 
desirable factors in driving or handling single fastener; func- 
tion of design engineer. 


Let’s Consider Applications of Solid Pins, F.W.BRAENDEL. 
Assembly & Fastener Eng v 1n 11 Aug 1959 p 28-31. Charac- 
teristics and applications of straight, tapered and grooved 
pins; description of seven basic types of grooved pins avail- 
able in cold drawn, low carbon, alloy or stainless steels or 
non-ferrous metals, and which have high holding power, and 
good vibration and shock resistance; applications range from 
aircraft cowling, buses, trucks and industrial washing machines 
to photographic equipment and automotive uses. 


Measuring Loads for Steel Washers, G.C.FIELD. Metal Fin- 
ishing v 58 n 6 June 1960 p 66-8. Two charts presented; first, 
for measuring surface area of washers and spacers, is designed 
to give total square feet per 1000, with only one scale read- 
ing; second is for measuring weight of washers and is 
constructed on same general principles as area chart; exam- 
ples. 


Special Fasteners. Iron Age v 186 n 8 Aug 25 1960 p 83-98. 
Survey of application of special fasteners as aids to mass 
production, by reducing assembly costs and by enabling crea- 
tion of new designs; various types of fasteners are considered 
for various industrial applications and desired end results; 
recommendations for purchase, and for methods of incorpora- 
tion of special fasteners in standard operations are discussed. 


Aluminum. See Fasteners—Materials. 
Manufacture. See Metals and Alloys—Cold Heading. 
Materials. Cold-Worked Stainless Fastener Reduces Design Prob- 


lems. Iron Age v 186 n 15 Oct 13 1960 p 92-3. Cold worked 
stainless steel provides combination of superior strength and 
corrosion resistance in production of standard fasteners; pro- 
duction sequence of Huckbolt pin manufactured by Huck Mfg 
Co is described; unique design fulfills requirement that pin 
break during normal installation, which is necessary for 
functional effectiveness. 

Elements d’assemblage, H.BOSSHARD. Aluminium Suisse 
v.9n 6 Nov 1959 p 194-209. Fastening elements; discussion of 
numerous types of aluminum and aluminum alloy bolts, nuts 
and rivets used in light alloy structures and other applications ; 
their strength properties and respective advantages. (In 
French and German). 

How General Motors Solved “Stud Problem’, G.M.LAHR. 
Fasteners v 15 n 1 Spring 1960 p 12-15. Faulty heat treat- 
ment as principal cause for breaking and stretching of studs ; 
introduction of elevated temperature drawn steels, first E.T.D. 
4140, and then leaded E.T.D. 1041 produced reliability to 
extent far surpassing hardened and tempered stud, and per- 
mitted 20% cost reduction; processing simplified and heat 
treat problems eliminated. 

Stopping Corrosion, High Temperature, and Shock Losses 
with High Nickel Alloy Fasteners, E.R.PATTON. Fasteners 
vy 15 n 1 Spring 1960 p 7-11. Properties and characteristics 
of Monel, Inconel and other nickel alloys, with tested uses as 
fastener materials; their resistance to corrosive atmospheres 
and chemical corrosion; high temperature applications ; other 
uses of nickel alloy fasteners. 


FASTENERS—Continued 
Nickel. See Fasteners—Materials. 
Steel. See Fasteners—Materials. 


FATIGUE OF MATERIALS. See Materials Testing; Materials 
Testing Apparatus; Metals and Alloys—Fatigue; Plastics— 
Testing ; Steel—Fatigue; Wear of Materials. 


FATS. See Lubricating Greases; Oils and Fats. 

FATTY ACIDS. See Flammable Materials; Iron Ore Treat- 
ment—Flotation; Lubricating Greases—Additive Compounds ; 
Lubrication; Ore Treatment—Flotation. 

FAULT LOCATION. See Electric Cables—Fault Location. 

FEED MILLS 

See also Lubrication—Food Products Plants. 


Structural Considerations of New Animal Feed Mill in 
Belfast, Northern Ireland, E.V.FINN, K.F.SHADBOLT. Struc- 
tural Engr v 38 n 10 Oct 1960 p 298-309. Plant comprises 13 
single and multistory steel and concrete buildings with total 
floor area of near half million sq ft; structures include intake 
warehouse, silo building, production building, finished products 
warehouse, boilerhouse and chimney, edible oils building, 
engineering shop and stores, office block, personnel and wel- 
fare block, substation, fuel farm and weighbridge. 

FEEDBACK. See Automatic Control; Electric Control; Infor- 
mation Theory; Magnetic Amplifiers; Radio Amplifiers—Feed- 
back; Servomechanisms. 

FEEDWATER. See Pumps, Feedwater; also all subject head- 
ings beginning with Feedwater. 

FEEDWATER ANALYSIS 


Laboratornyi plamyafotometr VTI-3, V.A.KOROVIN, A.I. 
SAVVATIMSKII. Teploenergetika v 6 n 8 Aug 1959 p 9-11. 
Laboratory flame photometer VTI-3; features of apparatus 
for determining mineral content of feedwater up to 0.001 
mg/liter. 

Metodika opredeleniya ferrita natriya, V.A.TARATUTA. 
Teploenergetika v 6 n 8 Aug 1959 p 11-14. Technique of fer- 
rite sodium determination in feedwater, in presence of excess 
sodium hydrate and ferric oxide; reaction of ferric oxide 
with sodium hydrate is shown to occur at 200 C, while 
reaction with sodium containing materials takes place above 
700 C. 


Modern Analytical Methods for Boiler Feed Water, W.R. 
JONES. Indus Chemist v 36 n 419 Jan 1960 p 27-9, 34. Effects 
of various impurities in boiler feedwater and analytical tech- 
niques employed in their determinations are described; elim- 
ination of carbon dioxide and dissolved oxygen; pH measure- 
ment; methods for determining copper and iron compounds, 
carbon dioxides and carbonates. 


FEEDWATER HEATERS 


See also Chemical Processes—Mass Transfer; Diesel Engines 
—Waste Heat Utilization; Economizers; Heat Pump Systems. 

How to Pick Heater-Drain Control] Valves, J.R.BERMING- 
HAM. Power v 103 n 12 Dec 1959 p 91-3, v 104 n 1 Jan 1960 
p 65-7. Dec: Three basic drain control systems; conventional 
cascade where higher pressure heater drains to lower pressure 
heater with level control valve in line; condensate pump 
between level control valve and higher pressure heater; where 
heater drain pump discharges into relatively constant pressure 
system. Jan: Aid to selection of control valve sizes; selection 
of materials which requires knowledge of characteristic curves, 
capacity control, range, and service severity. 

Why Welded Feedwater Heaters? C.O’CONNOR. Plant & 
Power Services Engr v 1 n 7 Nov 1959 p 26-7. After intensive 
testing of test heater that was subjected in one week to 
equivalent of 10 yr service under severe conditions of rapidly 
cycling temperature up to 400 F, and simultaneously changing 
pressure from 100 to 1800 psi without occurrence of any 
defects, City of Pasadena felt confident to proceed with design 
and fabrication of welded feedwater heaters, to include elim- 
ination of bypass valves; two yr of continuous service without 
any maintenance or outages reported. 


FEEDWATER PUMPS. See Pumps, Feedwater. 


FEEDWATER TREATMENT 
See also Boiler Corrosion and Deposits; Boilers—Failure ; 
Evaporators; Water Treatment, Industrial. 


Con Edison Tests Prove High-Flow-Rate Demineralization, 
LB.DICK, P.L.SILLIMAN. Power v 104 n 1 Jan 1960 p 78-81. 
Nuclear power stainless steel boilers require water having 
greater than million-ohms purity; conventional full flow 
demineralizers are too large; high flow rate demineralizers 
handling up to 100 gpm/sq ft may be answer; description of 
experience accumulated at Astoria Station of Consolidated 
Edison; circuit diagram and graphical data. 

Corrosion in Power Station Feed Systems, B.TUCK, E.M. 
OSBORN. Chem & Industry n 13 Mar 26 1960 p 326-31. Evalu- 
ation of work carried out on boiler feed system before and 
during dosing with volatile amines cyclohexylamine and mor- 
pholine; conditions in each case were studied for approxi- 
mately 3 mo to assess value of feed line dosing and compare 
effects of two compounds with respect to breakdown to 
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FEEDWATER TREATMENT—Continued. 


ammonia, distribution and metal pickup; it is concluded that 
both amines have effectively reduced iron concentration in 
boiler feedwater from 20 pptm to 5 pptm or below; meticulous 
control of dissolved oxygen is required. 

Dosage de l’oxygene dissous dans l’eau d’alimentation des 
chaudieres, H.W.HOLY, W.VINAVER. Technique Moderne 


vy 52 n 5 May 1960 p 304-6. Proportioning dissolved Oz in® 


boiler feedwater; electrochemical method which is used at 
Chalon and Lacq Artix power stations is described; because 
direct immersion of electrodes in water presents disadvantages 
affecting accuracy, stability, and maintenance of apparatus, 
electrochemical recorder was developed in which dissolved Oz 
is extracted by carrier gas; principle and operation of system 
discussed. 


Filming Amine Inhibitors Control Corrosion, Improve Heat 
Transfer in Steam Heating Systems, M.F.OBRECHT. Heating, 
Piping & Air Conditioning v 31 n 11 Nov 1959 p 121-8. It is 
shown that inhibitors, which function by formation of oriented, 
nonwettable films over metal surfaces can provide economical, 
efficient protection against corrosion and surface fouling for 
steam heating systems; inhibitors also exhibit “detergent” 
action on fouled surfaces, displacing and removing deposits 
and fouling layers, and provide dropwise condensation and 
“sweeping” runoff, which also contribute to increased heat 
transfer. 37 refs. 


How to Pretreat Boiler Makeup Water, J.L.THORNLEY, 
C.B.BREAUX. Mill & Factory v 65 n 6 Dec 1959 p 84-5. 
Methods outlined for purifying water containing undissolved 
and suspended solids, and dissolved solids and gases; charts 
show how and when to clarify, coagulate, filter, aerate, or 
demineralize water, and give comparison of results with 
various methods of purification. 


How to Remove Suspended Solids From Makeup Water, J.L. 
THORNLEY, C.B.BREAUX. Mill & Factory v 66 n 2 Feb 
1960 p 94-6. Larger particles of matter in boiler makeup 
water can generally be removed by sedimentation with use 
of settling tanks; finely divided particles which remain sus- 
pended indefinitely can be removed by coagulation; in this 
process, particles in suspension are combined by chemical 
means into masses large enough for rapid settling. 


Nekotorye zakonomernosti perekhoda slabykh mineral’nykh 
kislot v nasyshchennyi par, M.A.STYRIKOVICH, O.I.MARTY- 
NOVA, I.Kh.KHABIULLIN, E.I.MINGULINA.  Teploener- 
getika v 6 n 9 Sept 1959 p 50-6. Conditions of transport of 
weak mineral acids into saturated steam; effect of alkalinity 
of feedwater on transport of silicic, boric and aluminum com- 
pound acids. 


Obobshchennye zakonomernosti mekhanicheskogo unosa s 
parom, M.D.PANASENKO, A.Ya.ANTONOYV. Teploenergetika 
v 6 n 10 Oct 1959 p 44-9. General principles of mechanical 
carryover with steam; generalized treatment of experimental 
data, obtained in bubblers on carryover of boiler feedwater 
admixtures by steam; formulas for determining coordinates 
of transition point from second into third region of carryover ; 
calculation formulas for value of carryover coefficient at 
eritical point. 

Vliyanie solesoderzhaniya kotlovykh vod na gidrodinamiku 
pri_ barbotazhe, L.S.SSTERMAN, A.V.SURNOV, V.P.MAT- 
VEEV. Teploenergetika v 6 n 11 Nov 1959 p 48-52. Effect of 
mineral content of boiler feedwater on hydrodynamics of bub- 
bling process; study conducted on experimental installation 
under 33 atm pressure; determination of volumetric pressure 
steam content by y-ray method. 


Ion Exchangers. Interference of Organic Contaminants with 
Ion Exchange Processes—Occurrence, Prevention and Cost, 
H.E.BACON, W.J.LEWIS. Combustion vy 32 n 1 July 1960 
p 87-41. Interference, by organic matter in water, with ion 
exchange processes includes physical effect of inert or biolog- 
ically active coatings, and chemical reactions of exchangeable 
organie compounds; nature of organic fouling of anion resins 
discussed with attention on detection, and methods of minimiz- 
ing economic loss. 18 refs. 


FELDSPAR. See Ceramic Materials; Mineral Industry and Re- 
sources ; Petrology. 

FELT. See Gaskets; Paper Machinery—Felts. 

FERMENTATION 


Aeration in Tower-Type Fermenters, D.MURPHY, D.S. 
CLARK, C.P.LENTZ. Can J Chem Eng v 37 n 4 Aug 1959 
p 157-61. Aeration of submerged fermentation of beet sugar 
molasses in glass towers, using sodium sulphite oxidation 
method; coefficient of oxygen transfer from air increased 
with gas flow rate, and decreasing disk-pore size and decreased 
with increasing oxygen pressure, tower diameter, and addition 
of surface-active agents; baffles and mechanical agitation 
may be necessary. 

Design of Multistage Systems for Simple Fermentation Proc- 
esses, F.H.DEINDOERFER, A.E.HUMPHREY. Indus & Eng 
Chem v 51 n7 July 1959 p 809-12. Equation derived for design 
and is applied to yeast propagation; batch-process data useful 
for designing continuous systems; control requirements include 
temperature, agitation-aeration, and pH; genetic variations 
may cause deviations; optimum system design is determined 


FERMENTATION—Continued 
both by kinetic aspects of process and economic considerations ; 
percentage process costs and relative costs tabulated. 


FERRIES. See Ferry Boats. 
FERRITES. See Magnetic Materials 
FERROALLOYS 


See also Cast Iron; Mineral Industry and Resources; Steel 
Manufacture. 

Ekonomichnost vyplavki nizkoprotsentnogo ferrosilitsiya v 
domennykh i elektroferrosplavnykh pechakh, V.N.ZIMIN, V.A. 
SHTANSKII. Stal v 20 n 8 Mar 1960 p 269-73; see also 
English translation in Stal in English n 3 Mar 1960 p 214-17. 
Efficiency of smelting low grade ferrosilicon in blast and 
electric furnaces; electrothermal method is considerably more 
advantageous when transportation costs are taken into ac- 
count; for southern region advantages are even greater than 
for eastern parts of USSR. 

Hydrogen in Ferrosilicon, N;CHRISTENSEN, K.GJERMUND- 
SEN. Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 85-94. 
Discussion of paper indexed in Engineering Index 1958 p 415 
from Nov 1958 issue. 

Ispol’zovanie otkhodov ferrokhmora pri vyplavke khromis- 
tykh i khromonikelevykh stalei, B.G.PETUKHOV, N.I.SHIRO- 
KOV. Metallurg v 4 n 9 Sept 1959 p 18-16. Utilization of 
ferro-chromium tailings in melting chromium steel and chro- 
mium-nickel-steel ; experiments on addition of tailings during 
blocking operation in melting; tabular and graphical data of 
characteristics during processing. 

Ispol’zovanie peroyskitovogo kontsentrata dlya vyplavki 
ferrotitana, I1.S.KUMYSH. Stal v 20 n 3 Mar 1960 p 2380-3; 
see also English translation in Stal in English n 3 Mar 1960 
p 185-8. Use of perovskite concentrate in ferrotitanium pro- 
duction enables ilmenite concentrates to be partly or entirely 
replaced; amount of titanium extracted is increased, and better 
quality alloy is produced at lower cost and smaller consump- 
tion of aluminum; alloy containing up to 45% Ti can be 
obtained. 


O rastvorimosti karbida kremniya y zhelezokremnistykh 
splavakh, V.A.KKRAVCHENKO, S.I-KHITRIK. Stal v 20 n 6 
June 1960 p 520-2; see also English translation in Stal in 
English n 6 June 1960 p 413-15. Solubility of silicon carbide 
in ferrosilicon alloys; study of interaction of silicon carbide 
with other ferroalloy components has established conditions 
for solubility of carbide in carbon-free silicon alloys in order 
to facilitate production of carbon-free high silicon ferroalloys. 


Opyt vyplavki ferromargantsa v bol’shoi domennoi pechi, 
L.G.SHUMAKOV, G.I.CHASOVITIN. Stal v 20 n 2 Feb 1960 
p 104-7; see also English translation in Stal in English n 2 
Feb 1960 p 86-8. Experience of smelting ferromanganese from 
Chiatura ore in blast furnace of about 1.000m% volume re- 
ported; use of acid slags and high blast temperature at high 
top pressure makes it possible to obtain good smelting results. 

Proizvodstvo kristallicheskogo kremniya v pechi s vrashcha- 
yushcheisya vannoi, B.V.VOSKRESENSKI, M.A.RYSS. Stal 
v 20 n 1 Jan 1960 p 51-3; see also English translation in Stal 
in English n 1 Jan 1960 p 42-3. Production of crystalline 
silicon in rotating bath furnace; rotation of bath found to be 
useful in smelting of difficult ferrosilicon alloys; method 
should be checked under production conditions. 


Tekhniko-ekonomicheskoe sopostavlenie proizvodstva bednogo 
ferrosilitsiya domennym i elektrotermicheskim sposobami, S.A. 
LIVSHITS, I.A.RADCHENKO. Stal v 19 n 9 Sept 1959 p 846-9; 
see also English translation in Stal in English n 9 Sept 1959 
p 703-6. Technical and economic comparison of low grade 
ferrosilicon production in blast and electric furnaces; it is 
possible to produce ferrosilicon in blast furnaces at Chelya- 
binsk from low grade high silicon ore which is unsuitable 
for producing iron for steelmaking and from scrap unsuitable 
for open hearth production, 

Tekhnologiya proizvodstva ferromargantsa iz Nikopol’skikh 
karbonatnykh rud, T.P.KHAZANOVA, N.P.LYAKISHEV, G.B. 
SHIRER, N.M.DEKHANOV, V.F.VOLKOV. Stal v 19 n 12 
Dec 1959 p 1086-91; see also English translation in Stal in 
English n 12 Dee 1959 p 892-6. Method for producing high 
carbon ferromanganese from Nikopol’ carbonate ores de- 
veloped; ores are subjected to preliminary calcining or ag- 
glomeration ; part of ore is remelted to produce low phosphorus 
slag; results of trial heats in 1958 and 1959 presented. 

Vybor sposoba proizvodstva ferrosilitsiya, A.-A.FROLOV. Stal 
v 19 n 10 Oct 1959 p 917-19; see also English translation in 
Stal in English n 10 Oct 1959 p 757-9. Methods of ferrosilicon 
production; calculations show that it is economically more 
efficient to produce ferrosilicon jin electric than in_ blast 
furnaces, since in former case specific heat required for silicon 
reduction is lower, and specific coke consumption is much less. 

Research. See Iron and Steel Research. 

FERROCHROMIUM. See Chromite; Ferroalloys. 

FERROCOKE. See Coke Manufacture. 

FERROCOLUMBIUM. See Steel—Columbium Content; Steel 
Manufacture—Hlectric Furnace Process. 

FERROCONCRETE. See Concrete Construction. 


Ferrites. 
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FERROELECTRIC CRYSTALS. See Crystals—Ferroelectric. 
FERROMAGNETISM. See Magnetic Materials; Magnetism. 
FERROMANGANESE. See Ferroalloys. 

FERROSILICON. See Ferroalloys; Iron and Steel Analysis. 
FERROTITANIUM. See Ferroalloys. 

FERROXDURE. See Magnetic Materials—Ferrites. 

FERRY BOATS 


Train and Car Ferries, J.P.CAMPBELL. Instn Naval Ar- 
chitects—Trans y 101 1959 p 353-69. Notes on early ferries, 
and on train ferries between England and Continent during 
war; operational requirements, design factors and terminal 
facilities applying to ferries of both types, with references 
also to car and train ferries of interest; design of landing 
doors, bow rudders, lateral thrust units, ship noises and 
vibration; traffic figures; diagrams. 

Diesel. Coastal Ferry for North Carolina. Rivers & Harbors 
v 45 n 6 June 1960 p 19. Sea Level, owned by West India 
Fruit & Steamship Co and operated by Sea Level Atlantic 
Ocracoke Ferry Co was built by Wiley Manufacturing Co; 
designed for both shallow water operations and good stability 
and speed in rough deep water, new all-welded steel boat is 
tunnel stern type; length 130 ft 8 in., breadth 38 ft, depth 
9 ft 8 in., draft 5 ft; 19 automobiles and 225 passengers can 
be carried; two 450-hp Caterpillar diesel engines provide 
power. 

“Egnatia”’ Enters Adriatic Sea Service. Shipbldg & Shipg 
Rec v 96 n 6 Aug 11 1960 p 179-80. Twin screw passenger 
and car ferry ordered by Hellenic Mediterranean Lines Co 
from Chantiers Reunis Loire-Normandie is now in service 
between Italy and Greece with call at Corfu; length oa 377 
ft 3 in., breadth molded 56 ft 6 in., draft loaded 13 ft 6 in., 
gross register 6143 tons; 762 day and 638 night passengers 
can be carried; two 8-cyl Sulzer engines have combined output 
of 6300 bhp at 225 rpm. 


18-Knot Norwegian Ferry ‘Harold Jarl’. Motor Ship v 41 
n 484 Nov 1960 p 370-1. Ship for express service along Nor- 
Wwegian west coast from Bergen past North Cape to mining 
center of Kirkenes, near Russian border, is 2560 gross tons, 
and was built by A/S Trondhjems Mek Verksted for Det 
Nordenfjeldske D/S; length oa 285 ft, beam 43 ft 6 in; 600 
passengers can be carried, of which 224 can be provided with 
sleeping berths; Akers-B and W engine develops 3450 bhp 
at 160 rpm; plan. 

Freshwater. Shipbldr & Mar Engine-Bldr v 66 n 622 Nov 
1959 p 613-15; see also Mar Engr & Naval Architect v 82 
n 1001 Dee 1959 p 437-9. Similar description indexed in En- 
gineering Index 1959 p 460 from Shipbldg & Shipg Rec Nov 
12 1959" 

“Koningin Wilhelmina’, Motor Ship v 40 n 475 Feb 1960 
p 426-9; see also Shipbldr & Mar-Engine Bldr v 67 n 626 Mar 
1960 p 152-5, folding sheet. Ferry of 6000 tons gross, for Hook 
of Holland-Harwich service, was built by De Merwede for 
Stoomvaart Maatschappij “‘Zeeland’’; day passengers can be 
earried; 28 two-berth cabins are provided for first class 
passengers ; length oa 394 ft 9 in., breadth 53 ft 4 in., draft 
14 ft 9 in., comparative details of Prinses Beatrix and Kon- 
ingin Emma; output of each of two 12-cyl MAN engines is 
7800 shp at 225 rpm. 

100-Passenger Hydrofoil Boat for Finland. Shipbldg & 
Shipg Rec v 96 n 3 July 21 1960 p 73. Sirena, built for 
Finska Anegfartygs Aktiebolaget, will be in summer service 
between Mariehamn, Finland, and Stockholm, and between 
Copenhagen and Malmo in winter; length oa 83 ft 8 in., 
deck breadth 20 ft, width over hydrofoils 32 ft 9% in., 
displacement 69 tons; 100 passengers are carried in two 
saloons; two Daimler-Benz diesel engines each develop 1350 
hp at 1500 rpm. 

Passenger and Car Ferry ‘Prinsessan Christina’. Shipbldg 
& Shipg Rec v 95 n 23 June 9 1960 p 739-43. Ferry of 585 
tons, built by Aalborg Vaerft A/S, is for Rederiaktiebojaget 
Goteborg-Frederikshaven-Linjen service from west coast of 
Sweden to continent via Denmark; length oa 283 ft 9 in., 
breadth 48 ft 244 in., draft loaded 13 ft 914 in.; 940 passengers 
and 130 cars can be carried; combined output of two 5-cyl 
Nohab-Polar engines is 4000 bhp at 250 rpm; plan. 

Passenger-Car Ferry for Greece-Italy Service. Motor Ship 
vy 41 n 481 Aug 1960 p 200-2, folding sheet. Twin-screw motor 
vessel Hgnatia, built by Chantiers Reunis Loire-Normandie 
for Hellenic Mediterranean Lines; length oa 377 ft 2 in., 
breadth molded 56 ft 5 in., depth 21 ft 2 in., loaded draft 
13 ft 5 in.; gross register 6143 tons; ferry is designed to 
carry 115 cars or 90 cars and 6 coaches on special stern 
loading car deck extending almost entire length of ship, and 
762 day passengers or 638 night passengers; Sulzer type 
engines each develop 3150 bhp at 235 rpm; plan. 

“Prins Bertil” Passenger and Car Ferry. Shipbldg & Shipg 
Ree v 96 n 5 Aug 4 1960 p 145-6; see also Motor Ship v 41 
n 483 Oct 1960 p 324-5. Twin screw ferry of 850 tons dw, 
owned by Lion Ferry A/B, for service between Halmstad, 
Sweden and Aarhus, Denmark; length oa 291 ft 104% in., 
breadth 50 ft, free height on car deck 12 ft 8 in., draft 15 ft; 
two Nohab-Polar diesel engines develop total of 5760 bhp 
at 230 rpm. 


FERRY BOATS—Continued 


1734-Knot “Princess of Tasmania’. Motor Ship v 40 n 472 
Nov 1959 p 266-71, folding sheet; see also Shipbldg & Shipg 
Ree v 94 n 15 Nov 19 1959 p 471-6; Australasian Engr Nov 
1959 p 45-8; Shipbldr & Mar Engine-Bldy v 67 n 624 Jan 
1960 p 12-18. Open shelter decker vessel of 3963 gross tons for 
coastal service was built to Lloyd’s 100A1 class; first vessel in 
Australia to carry on-and-off cars and passengers; capacity 
is 334 passengers and 142 cars; oa length 3870 ft; molded 
breadth 58 ft; speed 1734 knots; 9-cycle ‘““M69TS” Polar 2- 
stroke engines give max output of 8600 bhp operating at 230 
rpm; ship is protected throughout by “Grinnell’’ automatic 
fire sprinkler system. 


Turbocharged Napier Deltics for Transport Ferry. Mar 
Engr & Naval Architect v 83 n 1006 Apr 1960 p 159-61. 
Bass Trader, 1850 tons dw vehicle deck ferry under construc- 
tion at State Dockyard, Newcastle, N.S.W. for Australian 
National Line, is for service on 230-mi run between Melbourne 
and Tasmania; there will be accommodation for about 60 semi- 
trailers, each about 32 ft long in addition to 22 cargo 
containers or similar units; each of two Deltic T18-27K 18-cyl 
engines has maximum continuous rating of 2078 bhp at 1600 
rpm; machinery arrangement plans. 


Twin-Hulled Ferries for Assam. Mar Engr & Naval Architect 
v 83 n 1008 June 1960 p 253. Pancharatna and Manas, built 
by Garden Reach Workshops Private Ltd, for passenger and 
vehicular ferry service between Goalpara and Jogigopa on 
Brahmaputra river; length oa 54 ft, breadth over twin hulls 
25 ft, molded depth 6 ft, max loaded draft 4 ft; 10 tons of 
vehicles can be carried on open deck, and 60 passengers in 
covered accommodation; Gleniffer diesel engine in each hull 
develops 160 bhp at 900 rpm. 

Twin-Screw Passenger-Car Ferry ‘‘Coho’’. Shipbldg & Shipg 
Rec v 95 n 10 Mar 1960 p 312-13. Ferry of 1067 long tons 
dw was built by Puget Sound Bridge & Dry Dock Co, and 
is for Port Angeles-Victoria Service; length oa 341 ft 6 in., 
breadth over fenders 72 ft 1% in., breadth at waterline 
55 ft 6 in., draft loaded 12 ft 6 in.; Coho is certified to 
carry 500 day passengers in summer and 280 for remainder 
of year. 


FERRY TERMINALS 


Melbourne Terminal for Tasmanian Ferry Service. Dock & 
Harbour Authority v 41 n 476 June 1960 p 65-8. Site was 
built up with blanket of quarry waste about 7 ft thick; at 
inshore end of berth steel sheet piling capped with concrete 
and tied back to buried anchors forms wharf face, which is 
continued with reinforced concrete retaining wall cantilevered 
from flat slab platform supported on raked piles; three large 
16-pile dolphins carry berthing shocks and keep vessel away 
from shallow water. 


FERTILIZERS 


See also Coal Byproducts; Forestry ; .Petroleum Products— 
Chemicals; Phosphate Ore Treatment; Potash; Refuse Dis- 
posal— Waste Utilization; Tennessee Valley Authority. 


Keeping Quality of Fertilizers: Caking & Hygroscopicity of 
Calcium Ammonium Nitrate, 8S. VARMA, K.R.CHAKRAVORTY. 
J Sci & Indus Research v 18B nm 11 Nov 1959 p 486-8. Com- 
parative data on hygroscopicity of diluted and pure ammonium 
nitrate are presented; calcium ammonium nitrate and nitro- 
kaolin are found to be twice as hygroscopic as ammonium 
nitrate on basis of ammonium nitrate content; of various 
conditioning agents tested for ability to prevent caking in 
calcium ammonium nitrate, coating of 6% chalk on calcium 
ammonium nitrate granules was found to reduce its caking 
tendency. 

Distribution. See Agricultural Machinery. 

Drying. See Dryers. 

Explosive Properties. Ammonium Nitrate-Behavior In Fires, C.I. 
BABCOCK. Nat Fire Protection Assn—Quarterly v 53 n 3 
Jan 1960 p 217-30. Studies to determine necessary conditions 
for explosion; both high pressure and high temperature 
requisite; MCA (Manufacturing Chemists’ Assn) storage and 
manual fire fighting recommendations given; 19 typical am- 
monium nityvate fires reported. 


Manufacture. See also Materials Handling—Fertilizer Plants ; 
Seales and Weighing; Steam Power Plants—Fertilizer Plants. 
Developments in Granulation Techniques, P.J.VAN DEN 
BERG, G.HALLIE. Chem & Industry n 7 Feb 13 1960 p 171-3. 
Prilling procedure for calcium nitrate; material is obtained as 
by-product in manufacture of nitrophosphate; process is based 
on crystallization of droplets of calcium nitrate in mineral oil 
to which seed erystals have been added; after crystallization, 
solid prills and oil are separated by centrifuging. 
Gidrotermicheskii protsess obesftorivaniya prirodnykh fosfa- 
tov v tsiklonnoi pechi, S.I.VOL’FKOVICH, A.A.IONAS, N.N. 
POSTNIKOV, R.E.REMEN, L.N.SIDEL’KOVSKII, A.P.SHU- 
RYGIN, P.F.DEREVITSKII, T.N.YAGODINA. Khimicheskaya 
Promyshlennost n 8 Dec 1959 p 28-34. Hydrothermal process of 
defluoridizing natural phosphates in cyclone kiln; pilot plant 
tests to defluoridize apatite-nepheline ore and apatite concen- 
trate. 
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Novel Scrubber in Fertilizer Plant Pays for Itself, F.RICH- 
TER. Air Eng v 2 n 7 July 1960 p 27-9, 53. Acidulation of 
ground phosphate rock dust with H2SOs, and chemical mixing 
of dry phosphates and potash with liquid Ne in fertilizer 
production, created severe air pollution and health problem at 
plant of Virginia-Carolina Chem Corp; injector type scrubber 
was replaced with low velocity cell type wet scrubber designed 
by company’s Eng Dept, to absorp fluorine and precipitate 
solid silica fluoride flakes with 90% efficiency. 


Physical Variables Affecting Granulation of Superphosphate 
in Rotary Granulators Operated Batchwise, R.FOGEL. J 
Applied Chem v 10 pt 3 Mar 1960 p 139-44. Evaluation of 
mechanical variables of pan and drum granulators; maximum 
granulation efficiency is at water content of 18.4%; rate of 
granulation increases with rotational speed for both pan and 
drum units; size distribution of granules from pan granulator 
is closer than that from drum granulator. 


FIBER BOARD. See Building Materials; Paper Board. 
FIBER GLASS. See Glass Fiber. 
FIBERS 


See also Cellulose; Cotton Fibers; Glass Fiber; Jute; Paper; 
Paper Manufacture; Pulp; Pulp Materials; Rayon; Textile 
Fibers ; Wool; Yarn. 

Electrokinetic Streaming, Viscous Flow and Electrical Con- 
duction in Inter-Fiber Networks, G.J.BIEFER, S.G.MASON. 
Faraday Soc—Trans v 55 n 439 pt 7 July 1959 p 1239-45. For 
liquids in porous materials, pore system is often represented 
by equivalent capillary network in which pore-orientation 
factor is considered identical for viscous flow, electrokinetic 
phenomena, and electrical conductivity; measurements over 
range of void fractions, (epsilon), on pads of swelling and 
non swelling fibers show that pore-orientation factor is pro- 
portional to epsilon*/? for electrokinetic movement, to epsilon 
for ionic conduction, and is constant for permeation. 


Measurement of Fibre Diameter Variation by Optical Dif- 
fraction, W.J.ONIONS, B.ELLINGHAM. Brit J Applied Phys- 
ics v 10 n 7 July 1959 p 328-32. Theory developed relating 
intensity of light diffracted at any given angle by parallel 
array of opaque fibers of unequal diameters with mean diam- 
eter and coefficient of variation of fiber diameter; ratio of in- 
tensities of first minimum and first maximum is shown to 
depend upon coefficient of variation of fiber diameter; this 
affords opportunity of measuring fiber diameter variation. 

Summary of Synthetic Fiber Industry, R.W.SUDHOFF. 
World Petroleum Congress, Fifth—Proe New York, NY Sec 
IV, June 1959 p 289-300. Steps in synthesis of monomers, their 
conversion to polymer, and spinning into fibers. 

FILM, PHOTOGRAPHIC. See Photographic Film. 
FILMS 


See also Friction; Lubricants; Lubricating Oil; Lubrica- 
tion; Microscopes—Electron; Paint; Paper Manufacture 
Coating; Plastics—Film; Polymers; Protective Coatings. 

Preparation of Thin Self-Supporting Carbon Films, G. 
DEARNALEY. Rev Sci Instruments v 31 n 2 Feb 1960 p 
197-8. Method for preparation of films of thickness between 
4 g/cm? and 1 mg/cm* and areas up to 1.5em"; applicability of 
these films as targets and backings; their use as beam strip- 
pers in Harwell Tandem Generator. 

Conducting. See also Films—Optical Properties; Superconduc- 
tivity. 

Leitfaehigkeitsaenderung duenner Kupferoxydulschichten bei 
elektrostatischer Aufladung, A.DEUBNER, F.SCHULTZ. An- 
nalen der Physik v 5 n 3-4 1960 p 113-28. Variations in con- 
ductivity of thin cuprous oxide films during electrostatic 
charge; measurement of conductivity and field effect as de- 
pendent on manufacturing conditions; dependence of field 
effect on surrounding gas atmosphere; behavior of films at 
low temperatures. 26 refs. 

Noise and Signal Response in Lead Sulfide Photoconductive 
Films, H.E.SPENCER. J Applied Physies v 31 n 8 Mar 1960 
p 505-10. Noise and signal response data of two films have 
been obtained as function of frequency and radiation wave- 
length at temperatures ranging from about 25 © to —173 C; 
theory of relationship between noise and photoconductive re- 
sponse is given; good agreement between experiment and 
theory proposed by Petritz is found; generation-recombination 
noise is found to predominate at all temperatures; cells chosen 
in work are not necessarily representative, 

Size Effects for Conduction in Thin Bismuth Crystals, A.N. 
FRIEDMAN, S.H.KOENIG. IBM J Research & Development 
v 4 n 2 Apr 1960 p 158-62. Size dependence of conductivity 
and preliminary results for galvano-magnetic effects in thin 
single crystals of high purity Bi at 4.2 K are discussed for 
thicknesses comparable to electron mean free path; seattering 
of electrons by surface is specular. Bibliography. 

Dielectric. See Dielectrics. 
Insulating. See Electric Discharge. 
Magnetic. See also Magnetic Materials; Memory Devices. 

Angle-of-Incidence Anisotropy in Evaporated Nickel-Iron- 
Films, E.W.PUGH, E.L.BOYD, J.F.FREEDMAN. IBM J 
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Research & Development v 4 n 2 Apr 1960 p 168-72. Torque 
method measurement of anisotropies of Fe, Ni and permalloy 
films evaporated on glass at various incident angles and sub- 
strate temperatures; deposition at angle is shown to produce 
anisotropy in structural imperfections. Bibliography. 


Cross-tie Walls in Thin Permalloy Films, M.PRUTTON. 
Philosophical Mag v 5 n 54 June 1960 p 625-33. Solution given 
for nonlinear equations of domain boundary for case of thin 
films in which demagnetizing energy from magnetization 
perpendicular to film plane is included; proposed internal 
structure of cross-tie wall; energy density of wall is about 
10 ergs/sq cm. 

Determination of Magnetization Distribution in Thin Films 
Using Electron Microscopy, H.W.FULLER, M.E.HALE. J 
Applied Physics v 31 n 2 Feb 1960 p 238-48. New developments 
reported in technique of observing magnetization in thin 
ferromagnetic films by transmission electron microscopy; in- 
tensity distributions for some simple domain walls computed 
and compared with experimental observations ; magnetization 
distribution of wall is obtainable from measured intensity dis- 
tribution; effect of finite resolution on measurements. 


Domain Walls in Thin Ni-Fe Films, S.METHFESSEL, S. 
MIDDELHOEK, H.THOMAS. IBM J Research & Development 
vy 4n 2 Apr 1960 p 96-106. Experimental studies of Ni-Fe films 
as function of thickness show strong influence of stray fields 
on domain wall structure and on coercivity for wall motion ; 
study of processes taking place in transition region between 
Bloch and Neel walls; discussion of ‘‘ecross-tie’’ walls. 


Electrical and Magnetic Properties of Thin Cobalt Films, 
A.DUPRE. Cobalt n 6 Mar 1960 p 3-7. Coercivity measure- 
ments have been made on thin cobalt films obtained by evapora- 
tion in vacuum, and on cold rolled cobalt sheets; thickness of 
films was approximately 100 A while that of sheets was be- 
tween 10 and 100 microns; coercivities were measured between 
1.5 K and room temperature; origin of high values found is 
discussed. 


External Fields from Domain Walls of Cobalt Film, B. 
KOSTYSHYN, J.E.BROPHY, J.OI, D.D.ROSHON, Jr. J Ap- 
plied Physics v 31 n 5 May 1960 p 772-5. Magnetic domain 
patterns are measured on films 2000 A thick by plotting com- 
ponent of fringing fields perpendicular to surface of film 
with Hall probe; boundaries parallel to easy direction of mag- 
netization exhibited low peak fields whereas boundaries skewed 
relative to easy direction of magnetization exhibited high 
fields; Kerr effect and Hall probe patterns for same domain 
configuration agree. 


Magnetie Anisotropy in Single-Crystal Thin Films, E.L. 
BOYD. IBM J Research & Development v 4 n 2 Apr 1960 p 
116-29. Torque method measurement of cubie crystalline aniso- 
tropy of thin single crystal films of Ni, Fe, Ni-Fe and Ni-Co; 
data supporting short-range ordering model of uniaxial aniso- 
tropy in alloys; comparison of anisotropy constants with 
those previously reported for bulk materials. 

Magnetic Fields of Square-Loop Thin Films of Oblate 
Spheroidal Geometry, H.CHANG, A.G.MILNES. IRE—Trans 
on Electronic Computers v HC-8 n 4 Dee 1959 p 458-64. Method 
for determining magnetic-field distribution outside Ni-Fe thin 
film; calculation of field distribution given for typical film 
with diameter to thickness ratio of 105; conclusions drawn 
as to proper size of sensing loops and spacing to avoid inter- 
action during switching in film arrays. 


Measuring Switching Speed of Magnetie Films, W.DIE- 
TRICH, W.E.PROEBSTER. Electronics v 33 n 23 June 3 1960 
p 79-81. Measurement apparatus for determining polarity 
reversal time of thin magnetic films is described which is 
based on use of strip transmission line; fast rise pulse is 
obtained from charged coaxial cable. 

Microtwinning in Epitaxial Nickel-Iron Films, R.D.BUR- 
BANK, R.D.HEIDENREICH. Philosophical Mag v 5 n 52 Apr 
1960 p 3738-82. Electron microscope studies of thin permalloy 
films evaporated on rock salt cleavage faces; electron diffrac- 
tion patterns show microtwinning on all types of 4111} planes; 
microtwinning appears to be relief mechanism for reducing 
pier energies accumulated at boundaries between growing 
nuclei. 

Nanosecond Switching in Thin Magnetic Films, W.DIE- 
TRICH, W.E.PROEBSTER, P.WOLF. IBM J Research & De- 
velopment v 4 n 2 Apr 1960 p 189-96. Special pulse equipment 
including pulse-sampling oscilloscope with overall response 
time of 0.35x10-® see for observation of nanosec flux change 
in thin permalloy films; data for flux change of films between 
700 and 5000 A thick. Bibliography. ' 

Observation of Domain Structure in Magnetic Thin Films 
by Means of Kerr Magneto-Optie Effect, M.PRUTTON. Philo- 
sophical Mag v 4 n 45 Sept 1959 p 1063-7, Apparatus in which 
ferromagnetic domain structure in polished surface is made 
clearly visible ; contrast obtained by blooming metal surface 
and by using quarter wave plate in viewing telescope; results 
in which film of 81:19 Ni-Fe containing domain structure was 
subjected to steady field at right angles to anisotropy axis; 
observations show Bloch domain walls not occurring and 
magnetization reversal process can proceed by simultaneous 
domain growth, 


Metallic. 
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Observations of Magnetization Reversal Process in Thin 
Films of Nickel-Iron, Using Kerr Magneto-Optic Effect, M. 
PRUTTON. Brit J Applied Physics v 11 n 8 Aug 1960 p 335-8. 
Measurements on films about 1500 A thick, with 400 eps hys- 
teresis loops taken with pick-up loop both along and at right 
angles to applied field; nucleation fields and wall angles were 
measured; results suggest that reversal process in film orien- 
tated with its easy axis at oblique angle to applied field occurs 
in three stages, which are described. 


Observations on MnBi Films During Heat Treatment, L. 
MAYER. J Applied Physics v 11 n 2 Feb 1960 p 346-51. MnBi 
films are basically well suited for magnetic bulk information 
storage but reproducibility of properties in preparation of 
films is poor; attempting to find reason for lack of reproduci- 
bility, author observes magnetic surface phenomena during 
vacuum heat treatment necessary to develop films; observa- 
tions are described in detail; partial success is reported; of 
interest in physics of magnetism. 


Résonance ferromagnétique dans les films de permalloy, A. 
VAN ITTERBEEK, G.FORREZ, J.SMITS, J.WITTERS. J de 
Physique et la Radium v 21 n 2 Feb 1960 p 81-4, Ferromag- 
netic resonance in permalloy films; apparatus to observe fer- 
romagnetic resonance in thin evaporated films as function of 
thickness of film; no dependence on thickness was found; 
certain films show resonance line with two maxima, which 
might be consequence of inhomogeneities or stresses in film, 
which in turn depend mainly on conditions of evaporation. 


Saturation Magnetization of Nickel Films of Thickness Less 
Than 100 A, C.A.LNEUGEBAUER. Phys Rey v 116 n 6 Dee 15 
1959 p 1441-6. Experimental study of thin, very pure Ni 
films to establish difference in magnetic behavior between fine 
ferromagnetic particles and films thinner than 100 A; data for 
saturation magnetization vs thickness in range 77 to 300 K; 
data for films below 20 A suggest superparamagnetism. 


Thin Ferromagnetic Films, A.C.MOORE. IRE—Trans on 
Component Parts v CP-7 n 1 Mar 1960 p 3-14. Account of 
work at Royal Radar Establishment, Malvern, England, on 
preparation and properties of thin ferromagnetic films; work 
provides prospect of computer store in which million bits 
would occupy less than 18-in. cube, and would possess switch- 
ing time faster than 20 musec; store would be relatively cheap 
and easily constructed. 


Ueber die einachsige magnetische Anisotropie duenner 
Schichten und ihre zeitliche Aenderung, Z.MALEK, W. 
SCHUEPPEL, O.STEMME, W.ANDRAE. Annalen der Physik 
v 5 n 3-4 1960 p 211-16. Uniaxial magnetic anisotropy of thin 
films and its variation in time; direct measurement of ferro- 
magnetic films, produced electrolytically or by evaporation, 
which were subjected to defined magnetic fields at room tem- 
perature. 


Umschalten von duennen Magnetschichten im Zeitbereich 
von einer Nanosekunde, W.DIETRICH, W.E.PROEBSTER. 
Elektronische Rundschau v 14 n 2 Feb 1960 p 47-9. Mil- 
limicrosecond magnetization reversal in thin magnetic films; 
special pulse equipment, including pulse sampling oscilloscope, 
with overall response time of 0.35 nsec for observation of flux 
reversal in thin permalloy films; inverse switching times vs 
driving field curves have slopes of about 108/oersted sec; 
coherent rotation and oscillation of magnetization observed. 


Zum Einfluss von Spannungen auf die transversale Mag- 
netisierung von Nickel-Aufdampfschichten, W.HELLENTHAL. 
Zeit fuer Physik v 156 n 4 1959 p 573-81. Influence of stresses 
on transverse magnetization of nickel evaporation films; con- 
siderably lower saturation field strength of evaporation films 
as compared with that of bulk material, is explained by de- 
crease of spontaneous magnetization, depending on film thick- 
ness and presence of tensile stress; measurement techniques 
making use of Hall effect, besides Faraday effect. 23 refs. 


See also Adsorption; Aluminum and Alloys—Anodic 
Oxidation; Bismuth; Computers—Circuits ; Computers—Data 
Storage; Crystals; Electric Capacitors—Manufacture; Electric 
Insulating Materials; Electron Diffraction Apparatus; Elec- 
tron Tubes—Cathodes; Electron Tubes—Getters; Electrons— 
Emission; Electroplating; Films—Magnetic; Flms—Optical 
Properties; Metallizing; Metallurgy—Fiber; Mirrors; Protec- 


tive Coatings; Semiconductors—Films; Superconductivity ; 
Thermoelectricity; Thermometers; Vacuum and Vacuum 
Equipment. 

Adhesion of Metal Films to Glass, P.BENJAMIN, C. 


WEAVER. Roy Roc—Proe (Ser A) v 254 n 1277 Feb 9 1960 p 
177-83. Measurements made by new method proposed by 
authors in which adhesion is measured by drawing smoothly 
rounded chrome-steel point across surface and gradually in- 
creasing load on point until film is removed; results presented 
for gold, iron, and aluminum; adhesion appears to depend on 
affinity of metal for oxygen, film structure, and amount of 
oxygen present during deposition of film. 

Alloying Behavior of Thin Bimetal Films, Simultaneously 
or Successfully Deposited, R.B.BELSER. J Applied Physics v 
31 n 3 Mar 1960 p 562-70. Studies have been conducted by 
measurement of changes in properties of films before and 
after heating to successively higher temperatures in vacuo, 
techniques of study are discussed in detail; method has ad- 
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vantages of being relatively inexpensive; also makes possible 
formation of alloys for study which are unavailable from 
commercial sources. 20 refs. 


Angular Distribution of Sputtered Material, G.K.WEHNER, 
D.ROSENBERG. J Applied Physics v 31 n 1 Jan 1960 p 
177-9. Angular distribution of material sputtered under 
normal Hgt-ion incidence from flat, polycrystalline targets at 
100 to 1000 ey was measured and plotted in polar diagrams ; 
results given for Mo, Fe, Ni and Pt; under oblique ion in- 
cidence atoms are sputtered preferentially in forward direc- 
tion; pertinence to design of electrode arrangement in thin 
film production. 


Calorimetric Determination of Heats of Adsorption of 
Oxygen on. Evaporated Metal Films, D.BRENNAN, D.O.HAY- 
WARD, B.M.W.TRAPNELL. Roy Soe—Proe (Ser A) v 256 n 
1284 May 31 1960 p 81-105. Beeck-type calorimeter used to 
measure integral heat of adsorption of oxygen on evaporated 
films of 14 metals; some investigations of calorimetric be- 
havior have been made; theoretical correlations between heat 
of adsorption and atomic and bulk properties of species con- 
cerned have been examined and found of little value; empiri- 
cal relation with metallic radius is given. 44 refs. 


Condensation Energies for Metals on Glass and Other Sub- 
strates, P.BENJAMIN, C.WEAVER. Roy Soc—Proe v 252 n 
1270 Sept 29 1959 p 418-30. Work on condensation phenomena 
is reviewed, and exciting measurements of energies sum- 
marized; measurements were made for Al, Ag and Cd on 
glass and for Al and Ag on single crystal cleavage surfaces 
of NaCl and KBr; adhesive energies between film and sub- 
strate were calculated in each case; results discussed; it is 
concluded that adhesive energy is due to physical adsorption 


oe eae be explained in terms of van der Waals forces only. 
24 refs. 


Determination of Surface Structure Using Ultra-High Vac- 
uum Replication, L.BACHMANN, W.H.ORR, T.N.RHODIN, 
B.M.SIEGEL. J Applied Physics v 31 n 8 Aug 1960 p 1458-62. 
Electron microscopy has been applied to characterize distribu- 
tion of preferred sites for nucleation and growth on clean sur- 
faces of evaporated films of magnesium metal; films were 
deposited, platinum-shadowed, and carbon-backed in same sys- 
tem under ultrahigh vacuum conditions; observations have 
bearing on both surface properties of metal deposits and 
on development of high resolution replication techniques. 


Direct Observation of Defects in Evaporated Silver, V.A. 
PHILLIPS. Philosophical Mag v 5 n 54 June 1960 p 751-83. 
Transmission electron microscope study of crystalline defects 
in single-crystal silver films of 99.999% purity provides de- 
tailed description of simple stacking faults; dissociation and 
formation of complex faults and origin of initial defects are 
also considered. 22 refs. 


Effect of Oxidation on Characteristic Loss Spectra of Alu- 
minum and Magnesium, C.J.POWELL, J.B.SSWAN. Phys Rev 
y 118 n 3 May 1 1960 p 640-3. Measurements of characteris- 
tic electron energy loss spectra of Al and Mg made during 
oxidation of fresh evaporated layer of either metal; low-lying 
losses are shown to be strongly dependent on surface state of 
specimens, 


Electron Microscopic Study of Thin Films of Aluminum- 
Copper Eutectic Prepared by Melting Method, N. TAKAHASHI. 
J Applied Physics v 31 n 7 July 1960 p 1287-90. Study re- 
vealed lamellar structure so clearly that contrast of image ob- 
tained was comparable to that obtained by replica method, 
which proved that present film represented same structure as 
massive specimen; electron diffraction study revealed which 
lamella belongs to kappa or theta phase and permitted deter- 
mining of relative crystal orientation between two types of 
lamellas. 


Elektronenbeugungsuntersuchungen duenner Metallaufdampf- 
schichten und ihre gasinterferenztheoretische Deutung, P.MI- 
DECKE. Annalen der Physik v 5 n 3-4 1960 p 176-86. Elec- 
tron diffraction by thin evaporated metal films and their in- 
terpretation by theory of gas interference; experiments with 
Au, Ag and Fe films. 46 refs. 


Energy Loss of Helium and Nitrogen Ions in Metals, D.I. 
PORAT, K.RAMAVATARAM. Roy Soc—Proe v 252 n 1270 
Sept 29 1959 p 394-410. Loss of helium and nitrogen ions pass- 
ing through thin Al, Ni, Ag, and Au foils were measured ; 
results given for He ions in energy interval of 0.4 to 1.0 Mev 
and for Ni up to 1.8 Mev: accuracy of results is about 1%; 
relative mass stopping powers for He ions at 3.72 and 4.33 
Mey are given; results compared with earlier work and agree- 
ment is found to be within experimental error. 40 refs. 


Etude de polariseurs & lames minces de sélénium, R.DUVER- 
NEY. J de Physique et le Radium (Physique Appliquee) v 20 n 
7 July 1959 p 66A-75A. Study of polarizers made of thin films 
of selenium; preparation of films; spectroscopic apparatus for 
range of wavelengths from 0.8u to 20u; infrared transmis- 
sion of films at Brewster’s angle depends very much on wave- 
length; thickness of films may be calculated in order to ob- 
tain best polarization at given wavelength (beyond 10) with 
reduced number of films. 
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Evaporation Rate Monitor, G.R.GIEDD, M.H.PERKINS. Rev 
Sci Instruments v 31 n 7 July 1960 p 773-5. Method for con- 
trolling deposition rate of vacuum deposited films; details of 
rate sensing device and furnace control system, which utilizes 
saturable-core reactor driven by output of rate monitor; ex- 
perimental results. 

Factors Affecting Rate of Deposition of Metals in Thermal 
Dissociation Processes, G.H.KESLER. Met Soc of AIME— 
Trans v 218 n 2 Apr 1960 p 197-202. Expression formulated 
for rate of deposition of metal in system wherein heated deposi- 
tion surface is immersed in continuously moving vapors of 
compound of depositing metal; validity of expression estab- 
lished for pure cross-flow of titanium tetraiodide vapors past 
titanium rod; deviations can be explained by local variations 
in deposition rates around rod, as shown by calculations and 
by experimental rod cross sections. 22 refs. 


Intermetallic Reactions and Ageing Effects in Thin Films, 
C.WEAVER, R.M.HILL. Advances in Physics v 8 n 32 Oct 
1959 p 375-437. Various methods of evaporation of alloy films ; 
mechanism of diffusion and effects on film structure; differ- 
ences between evaporated films and bulk materials of same 
composition investigated by electron diffraction, X-ray meth- 
ods, and electrical resistivity measurements; particular atten- 
tion to Au-Cu, Al-Cu, Al-Ag, and In-Sb systems; summary of 
additional binary and ternary systems and data reported by 
others. Over 100 refs. 


Issledovanie metallicheskikh plenok, poluchennykh  uton’- 
sheniem, v prosvechivayushchem elektronnom mikroskope, A.I. 
PAISOV, Yu.A.SKAKOV. Zavodskaya Laboratoriya v 25 n 6 
1959 p 710-14; see also English translation in Indus Labora- 
tory v 25 n 6 June 1959 p 740-4. Investigation of specially 
thinned metallic foils under translucent type electron micro- 
scope; various methods of preparing thinned down foils are 
discussed. 26 refs. 


Izmerenie poristosti khromovykh pokrytii metodom vdavli- 
vaniya rtuti, N.P.FEDOT’EV, P.M.VYACHESLAVOV, S.R. 
YUDILEVICH. Zavodskaya Laboratoriya v 25 n 6 June 1959 
p 739-70; see also English translation in Indus Laboratory v 
25 n 6 June 1959 p 769-71. Porosity measurements of chromium 
coatings by method of impressing with mercury; operation of 
porometer for pressing in Hg is described; method can be 
used to determine volume of pores with effective radius from 
350,000 down to few A, and is applicable to any metal which 
does not form amalgam. 


Measurement of Adhesion of Thin Films, P.BENJAMIN, C. 
WEAVER. Roy Soe—Proc (Ser A) v 254 n 1277 Feb 9 1960 p 
163-76. Method proposed for measuring adhesion by drawing 
rounded, smooth steel tip across surface and measuring load 
required to remove film; suitable mechanism suggested and 
examined theoretically and experimentally. 


Messung der Fehlordnungsenergie an abschreckend konden- 
siertem Kupfer bei tiefer Temperatur, W.MOENCH, W. 
SANDER. Zeit fuer Physik v 157 n 2 1959 p 149-58. Measure- 
ment of disordering energy of copper condensed by quenching 
at low temperatures; stored energy release and resistivity de- 
crease observed during annealing from 20 to 60 K of copper 
films produced by quenching condensation on substrate at 
low temperature; in this temperature range, recovery of films 
is described by crystallization of highly disordered material 
between small crystallites, which are produced during con- 
densation, 22 refs. 


Method for Obtaining Uniform Evaporated Layers, M.V. 
SCHNEIDER, Optical Soc America—J vy 50 n 1 Jan 1960 p 18- 
20. Use of parallel evaporating wires to obtain highly uni- 
form metallic layers; distribution of film thickness for simple 
system of two parallel wires; example of 12-wire system; ap- 
plication for producing thin films for precision microwave 
attenuators and other microwave film devices. 


Method of Preparing Thin Films of Alloys Suitable for 
Optical Studies, L.G.SCHULZ. Optical Soe America—J vy 49 
n 12 Dee 1959 p 1191-5. Experimental preparation of binary 
alloy thin films by evaporation and condensation in vacuum 
in which components are evaporated successively and then 
diffused; use of rotating modulator between vapor source 
and substrate for producing composition gradients in deposits 
of uniform thickness. 


Nachweis von fluktuierenden Ladungen in_ isolierenden 
Filmen bei Elektronenbestrahlung, H.MAHL, W.WEITSCH. 
Optik v 17 n 2 Feb 1960 p 107-12. Detection of fluctuating 
charges in isolated films under electron bombardment ; insulat- 
ing foils are studied by shadow projection method; observa- 
tions lead to explanation of effect as consequence of localized 
charging in interior of irradiated foil. 


Nickel and Cobalt Films, S.WEIN. Glass Industry v 41 n 1 
Jan 1960 p 22-3, 35. Continuation of review of technical 
and patent literature on deposition of films, particularly on 
glass. Jan: Formation of electroless cobalt and cobalt-nickel 
alloy films; compounds referred to in various processes re- 
Marlee 77 refs. Pts 1-3 indexed in Engineering Index 1959 
p 463, 


Note on Superconducting Tantalum Films, J.F. MARCHAND, 
A.VENEMA. Philips Research Reports v 14 n 5 Oct 1959 p | 


FILMS—Continued 


426-9. Description of how thin Ta films, ordinarily difficult to 
produce, can be made by evaporation under extremely low 
pressure; films produced in this manner found to exhibit 
same superconductivity as bulk material. 

Sekundaerelektronenemission von Antimon-Caesium- und 
Wismut-Caesium-Schichten verschiedener Zusammensetzung, G. 
APPELT, O.HACHENBERG. Annalen der Physik v 6 n 1-2 
1960 p 67-81. Secondary electron emission from Sb-Cs and 
Bi-Cs films of varying composition; yield, temperature dis- 
tribution of yield, and energy distribution have been measured ; 
results show that changes in yield for individual formation 
states are generated by changes in work function ; ArBy bind- 
ing produces group of materials whose high yield is due to 
shallow potential wells on their surface. 25 refs. 


Sekundaerelektronenemission von Antimon-Rubidium-Schich- 
ten, W.KANEFF. Annalen der Physik v 6 n 1-2 1960 p 82-8. 
Secondary electron emission of antimony-rubidium films ; static 
measurements were made on vapor deposited films of varying 
stoichiometric composition; only essential distinction found in 
secondary emission characteristics among films of different 
composition is that maximum yield occurs at higher energies 
with increasing Rb content. 

Struktur und Widerstand sehr stark gestoerter Kupferschich- 
ten bei tiefen Temperaturen, E.FELDTKELLER. Zeit fuer 
Physik v 157 n 1 1959 p 65-78. Structure and resistivity of 
strongly disordered copper films at low temperatures ; in cop- 
per and silver films, condensed with admixtures of SiO, LiF, 
Cux0 and Fe at 4 K, no well defined lattice order was ob- 
served; films have resistivities about 1500 times higher than 
that of bulk metal at room temperature; resistivity decreases 
on heating; its temperature coefficient is negative also when 
film is cooled again; films with Fe admixture. 36 refs. 


Study of Deformation and Fracture of Single-Crystal Gold 
Films of High Strength Inside Electron Microscope, D.W. 
PASHLEY. Roy Soc—Proe (Ser A) v 255 n 1281 Apr 6 1960 p 
218-31. Films in (111) orientation, and 500 to 2000 A thick were 
prepared by evaporation method; device was constructed 
allowing films to be strained while under observation inside 
electron microscope; extremely high tensile strength observed 
is associated with failure to operate dislocation source, and to 
move grown-in dislocations until high stress level is reached ; 
fracture process is discussed, 


Study of Growth Defects in Face-centered Cubie Metal Foils 
Prepared by Evaporation, J.W.MATTHEWS. Philosophical 
Mag v 4 n 45 Sept 1959 p 1017-29. Single crystal foils of Cu, 
Ag and Au prepared by evaporation of metal onto cleavage 
face of hot rock salt crystal; examination in transmission elec- 
tron microscope showed presence of dislocations and stacking 
faults; many stacking faults have part of area on one III 
plane and remainder on another; in addition, foils contained 
dislocation loops and tetrahedral stacking faults similar to 
those discovered recently in quenched metals. 


Theoretische Untersuchungen ueber den Schmelzpunkt 
kleiner Kuegelchen, K.J.HANSZEN. Zeit fuer Physik v 157 n 
5 1960 p 523-58. Melting point of small balls; thermodynamics 
of boundary layers; equations for melting point displace- 
ment of small isolated balls formed in evaporated metallic 
films; discussion of equilibrium, stability and coexistence 
problems. 25 refs. 


Thin Films, J.C.FISHER. Physics Today v 13 n 2 Feb 1960 
p 32-6. Review of International Conference on Structure and 
Properties of Thin Films, Lake George, NY, Sept 9-11, 1959; 
new techniques for formation and study of thin metallic films 
and surfaces; use of ultra-high vacuums, electron diffraction 
and electron microscopy, field-ion microscopy, rotational hys- 
teresis, single-crystal films, and Moire patterns; details of 
papers presented. 

Untersuchungen an Cs-Sb-Schichten, C.KUNZE. Annalen 
der Physik v 6 n 1-2 1960 p 89-106. Investigation of Cs-Sb 
films ; electrical and optical measurements were performed on 
films of varying composition in such manner that several 
effects could be measured in common on one film, and results 
were compared with those previously reported by other authors ; 
effect of oxygen on electric and photoelectric properties of 
films has also been investigated. 41 refs. 

X-Ray Reflection Studies of Anneal and Oxidation of Some 
Thin Solid Films, N.WAINFAN, L.G.PARRATT. J Applied 
Physies v 81n 8 Aug 1960 p 1831-7. Technique of total reflec- 
tion of X-rays applied to study of effects of vacuum anneal 
and oxidation on thin films of Cu, Ni, Ge, and Se vacuum- 
deposited onto polished glass substrates; changes in reflection 
curves interpreted in terms of possible structural changes in 
films; reflection from layers of particles of carbon or poly- 
styrene latex deposited onto “smooth” substrates studied for 
comparison. 23 refs. 

Zum Photoeffekt an duennen Metallschichten, F.BAUMANN, 
Zeit fuer Physik v 158 n 5 1960 p 607-22. Photoeffect on thin 
metal layers; emission produced by quenching condensation at 
low temperatures measured after different annealing processes ; 
during annealing, photoelectric sensitivity lowered and thresh- 
old shifted by amount of some mu; energy dependence of 
photoelectric sensitivity in layers of Pb and pure Sn ean be 
described in whole region by R.H.Fowler’s theory’; sensitivity 
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decrease during annealing discussed in terms of precipitation 
of lattice defects. 


Optical Properties. See also Films—Metallic. 


Absorption and Dispersion by Thin Gold Layers, A.N.TEKU- 
CHEV. Optics | & Spectroscopy (English translation of Optika 
i Spektroskopiya) v 7 n 1 July 1959 p 55-62. Analysis of 
ellipticity of light reflected from metallic gold films 500, 115, 
and 50 A thick, deposited on glass base by cathode sputter- 
ing; curves of dispersion and absorption showing two anomal- 
ous regions in visible portion of spectrum; experimental data 
on microstructure of surface of these thin layers. 


Apparatus for Controlled Deposition of Optical Film Sys- 
tems, W.STECKELMACHER, J.M.PARISOT, L.HOLLAND, 
T.PUTNER. Vacuum v 9 n 3-4 July-Sept 1959 p 171-85. 
Problems of producing multi-layer interference systems dis- 
cussed in relation to design of deposition plant and film thick- 
ness control apparatus; vacuum plant described in which 
multi-layer films of evaporated or sputtered layers can be 
deposited in sequence on rotating plane surface; thickness of 
individual films controlled by measuring their reflectance or 
en a ace during deposition with modulated-beam photo- 
meter. 


Der Einfluss von Gitterstoerungen auf die optischen Higen- 
schaften von Metallschichten, J.HASSE. Zeit fuer Physik v 
157 n 2 1959 p 168-88. Influence of lattice defects on optical 
properties of metallic films; optical study of Bi, Ga, Sn and 
Ag disordered films condensed on cooled substrate; reflectivity 
and transmission and their changes during annealing are 
measured in spectral range from 0.25 to 4u, and optical con- 
stants calculated in range from 0.8 to 4u by approximation 
formulas; calculation of concentrations and collision fre 
quencies of free electrons by means of Drude theory. 46 refs. 


Influence de la vitesse de formation de couches minces 
d’argent obtenues par évaporation thermique, sur leurs 
facteurs de transmission et de reflexion, R.PHILIP. J de 
Physique et le Radium v 21 n 3 Mar 1960 p 165-8. Influence 
of rate of formation of thin films of silver on their optical 
properties ; variation of reflection and transmission coefficients 
with thickness, for two series of thin silver films prepared 
at 0.5 and 40 mu/min; comparative study between these 
results and recent results obtained with gold films prepared 
at different rates of deposition. 


Infrared Absorpiton of Thin Films of Tin Dioxide, V.K. 
MILOSLAVSKII. Optics & Spectroscopy (English translation 
of Optika i Spektroskopiya). v 7 n 2 Aug 1959 p 154-6. 
Measurement of optical and electrical properties of such films; 
data on transmission and absorption in 1-18u range; tem- 
perature dependence of these quantities between —150 and 
+200 C; effects of various impurities. 


Measurement of Low Absorption in Semireflecting Films, 
A.R.COWNIE. Optical Soc America—J v 50 n 3 Mar 1960 
p 289-94. Method for measuring low absorption of semireflect- 
ing film by using absorption effect on interference fringes ob- 
tained with film; data for multilayer ZnS-MgF films. 


Optical Measurements on Thin Films of Condensed Gases at 
Low Temperatures, J.KRUGER, W.J.AMBS. Optical Soc 
America—J v 49 n 12 Dec 1959 p 1195-8. Refractive indexes 
of thin films of oxygen, nitrogen, carbon dioxide, water, argon, 
neon, and krypton condensed at 4.2 K; ellipsometer data for 
5461 A line of Hg; measurements of same gases condensed 
after passage through 2450-me discharge; relation between 
film thickness and optical data for films. 


Optical Properties of Metal Films in Region of Anomalous 
Skin-Effect, VAN-SI-FU, V.P.SILIN, E.P.FETISOV. Optics 
& Spectroscopy (Hnglish translation of Optika i Spektro- 
skopiya) v 7 n 4 Oct 1959 p 339-41. Optical properties of 
conducting films for case in which losses due to diffusion 
seattering of electrons at surface of conductor are not 
negligible. 


Reflectance-Increasing Coatings for Vacuum Ultraviolet and 
Their Applications, P.H.BERNING, G.HASS, R.P.MADDEN. 
Optical Soc America—J v 50 n 6 June 1960 p 586-97. Materials 
for mirrors and gratings in extreme ultraviolet spectroscopy ; 
reflectance of aluminum, platinum, rhodium, ZnS and other 
evaporated films as function of wavelength; effects of aging; 
use of MgkF2 and other materials to increase reflectance 
above 1100 A; use in design of vacuum ultraviolet monochro- 
mators. 


Remarques sur certaines propriétés optiques et sur la struc- 
ture des couches minces d’argent, J.P.DAVID. J de Physique 
et le Radium v 21 n 3 Mar 1960 p 157-64. Optical properties 
and structure of thin films of silver; design of apparatus 
permitting simultaneous measurement in vacuo of reflectances, 
transmittance and phase change on reflection ; experimental 
results dealing with influence of method of evaporation are 
given; some theoretical models of film structures proposed by 
different authors are examined. 20 refs. 


Simple Method of Determining Thickness or Refractive In- 
dex of Thin Films, K.V.KRISHNA RAO. Am J Physics v 28 
n 5 May 1960 p 447-9. Method described uses double slit 
Fraunhofer diffraction fringes; thickness of gray photographic 
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film and refractive index of cellulose acetate film determined to 
illustrate method. 


Thickness Measurement. See also Gages—Thickness Measuring ; 
Interferometers. 


Calculation of Thickness of Films Resulting from Vaporiza- 
tion in Vacuum, A.P.RUMYANTSEV. Instruments & Experi- 
mental Techniques (English translation of Pribory i Tekhnika 
Eksperimenta) n 5 Sept-Oct 1959 p 802-5. Distribution func- 
tions for thickness of thin films, taking into account com- 
mensurability of dimensions of vaporizer and distance from 
it to point of condensation, as well as spatial distribution 
law for vaporization products. 17 refs. 


Messung kleiner Schichtdickenunterschiede in duennen nicht- 
metallischen Schichten, G.KOPPELMANN. Annalen der 
Physik v 5 n 7-8 1960 p 3897-404. Measurement of small 
thickness differences of thin non-metallic films; apparatus 
based on recording of reflections from various points meas- 
ured; results for eryolite evaporated films; how results may 
be used for determination of evaporation characteristics of 
particular furnaces; application of method to multiple layers 
and to dispersion effect of film substances. 


Microwave Thickness Detector, J.B.BEYER, J.VAN 
BLADEL, H.A.PETERSON. Rev Sci Instruments v 31 n 8 
Mar 1960 p 313-16. Device for continuous thickness measure- 
ment of moving conducting materials; increments of order 
of 1/40 mm are clearly detectable; details of two independent 
methods, one utilizing amplitude and one phase of reflected 
microwave energy. 


Semiempirical Method of Determining Thickness Along 
Wedge-Shaped Thin Layer, M.P.LISITSA, V.M.MAEVSKII. 
Instruments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 3 May-June 1959 p 
459-66. Method makes it possible to determine thickness dis- 
tribution along wedge-shaped thin layer deposited on hard 
base layer; formulas, taking into account coefficient of sub- 
stance accommodation on base layer, variation of layer density 
with thickness, imperfections of evaporator construction, and 
other factors. 


FILTERS 


See also Aircraft—Hydraulic Equipment; Aircraft Fuels— 
Filters; Cement—Manufacture; Cement Plants—Dust Prob- 
lems; Coal Preparation; Dust Collectors; Filtration; Optical 
Filters; Radio Filters; Rockets and Missiles—Hydraulie Equip- 
ment; Sewage Filters; Tractors—Filters; Water Analysis; 
Water Filtration. 


Ausnutzung des Alpha-Rueckstosses zur Untersuchung der 
Eindringtiefe radioaktiver Aerosole in Filterschichten, C. 
JECH. Staub v 20 n 3 Mar 1960 p 75-6. Alpha particle re- 
coil used in investigating penetration of radioactive aerosol 
in filter layers; extremely small penetration power of recoil 
atoms utilized to estimate proportion of finely dispersed 
radioactive aerosol retained in outermost layer of various 
filter materials; with fine porous membrane filter, at least 
40% of aerosol is precipitated in 0.3u thick surface layer ; 
with fiber filters, penetration depth is greater, and efficiency 
of filter diminishes. 


Developing Fire-Resistant High-Efficiency Air Filters, J.H. 
PALMER. Fire Eng v 113 n 5 May 1960 p 397-8, 437-8. Tests 
conducted at Hanford plutonium manufacturing plant to 
obtain fire safe filter with same high efficiency as original 
Chemical Warfare Service filter ; asbestos separators developed ; 
frames are plywood impregnated with fire-retardant material ; 
self extinguishing additive has made combustible adhesive 
acceptable; filters withstood severe fire tests. 


Die Bedeutung der Gasverteilung im Elektrofilter, K.REM- 
MERS, R.BINGEL. Staub v 19 n 12 Dec 1959 p 422-4. Im- 
portance of gas distribution in electro-filter; different 
velocities in filter ducts result in separation losses; two 
methods given to determine loss when velocity differences are 
known; in three-dimensional filter models, differences are 
measured with straight and right-angle gas feed; for straight 
gas feed filter, separation loss is represented as function of 
number of gas distributor plates. 


Electrified Fibrous Air Filters, J.W.THOMAS, E.J.WOOD- 
FIN. AIEE—Trans v 78 pt 2 (Applications & Industry) n 45 
Nov 1959 p 276-8; see also abstract in Elec Eng v 79 n 4 
Apr 1960 p 302. How cigarette smoke filtration efficiency of 
fiberglass filtering media can be improved greatly by impress- 
ing field gradient on media; air-conditioner filters 1 in. thick 
can be made to have 50% efficiency in filtering cigarette 
smoke, at 200 fpm and less than 0.05-in. pressure drop, by 
using fiberglass packed electrostatic precipitators. Paper 
59-680. 


Filtration Engineers Have Improved on Man’s Nose. S 
African Min & Eng J v 71 n 8498 Feb 19 1960 p 403, 405. 
Air filters to keep air clean in office, home, manufacturing 
plant, and any closed space; measurement of air filtration is 
of two categories: efficiency by weight and by count; dust 
holding capacity is achieved by coarse mesh at front of 
filter where air enters, and thereafter progressively by finer 
meshes; dry fabrie and electrostatic types of filters are used, 
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Full-Flow/By-Pass Lube Filtration with Single Filter Ele- 
ment. Diesel Power v 38 n 4 Apr 1960 p 36. Unique 2 in 1 
‘Duleflow” lubricating oil filter available from Luber-Finer 
combines both full-flow and by-pass protection in single com- 
pact unit; design and performance of new diesel engine com- 
ponent is described. 


Hydraulic Filters, H.L.WHEELER, Jr. Machine Design v 32 
n 15 July 21 1960 p 147-52. Basic information for predicting 
contaminants to be expected in combination of components ; 
characteristics of filter that must be provided to effectively 
remove contaminants. 


Mobile Hydraulic Systems Filtration, L.E.TERRY. SAE— 
Paper n 223C for meeting Sept 12-15 1960 13 p; see also 
abstract in SAE—J v 68 n 10 Oct 1960 p 29. Need for filtration 
is stressed and concepts of filtration are outlined; of three 
principles of filtration, i.e, mechanical, adsorption, and 
magnetic filtration, first one is considered by far most im- 
portant; examples of filter applications and description of 
some installations by various manufacturers. 


Performance of Magnetite Bed Filters, C.F.PAULSON. 
Chem Eng Progress v 56 n 3 Mar 1960 p 64-8. Radioactivity, 
and insoluble corrosion products of carbon steel plate (crud), 
ean be effectively removed from coolant of pressurized water 
reactor by use of axial flow magnetite bed filters located in 
continuous bypass purification system; hot filters are shown to 
be more effective than cold ones for effective crud removal; 
operating and performance data achieved in test program 
performed at Bettis Atomic Power Laboratory is given. 


Plants Swing to New Hot Gas Filters. Chem Eng v 67 n 2 
Jan 25 1960 p 53-4. To improve hot gas cleaning opera- 
tions at temperatures up to 600 F glass fabric bag is flame- 
treated to burn off starches and sizing, passed through water 
emulsion of silicones and finally heat set at 500-600 F; process 
makes fabric soft, flexible and smooth, water repellent, and 
resistant to mild alkalies and acids; cost, service life, clean- 
ing, size and efficiency criteria are given; bag is used in 
cement, steel, chemical and in superphosphate, gypsum, resins, 
soda ash and salt cake processing industries. 


Porous Metal Filters in Nuclear Fuel Processing. Chem Eng 
Progress v 56 n 3 Mar 1960 p 96, 98. New fluidized bed 
halogenation technique developed at Brookhaven Nat] Labora- 
tory enables reduction in reprocessing time for Zircaloy clad 
uranium plate type fuel elements from 24 to 1% hr; Inconel 
filter with average pore size rating of ly is located above bed 
and is used to screen uranium chloride particles which are 
separated from Zr-U center during hydrochlorination phase; 
filter design and construction is described. 


Practical Look at Dry Air Cleaners, R.E.JOHNSON. 
Western Construction v 35 n 6A June 1960 p 64, 66, 69-70. 
Use of dry type air cleaners to shield engines under extremely 
dusty conditions in earthmoving and construction jobs; 
estimated amounts of dust breathed-in by diesel engines; 
description of Caterpillar type air cleaner which is 99.8% 
effective ; cost calculation. 


Predicting Performance of Reverse-Jet Filters, K.J. 
CAPLAN. Air Conditioning, Heating & Vent v 57 n 10 Oct 
1960 p 62-5. Analytical and graphical methods for predicting 
eam of reverse-jet filters under various operating con- 
itions. 


Principles of Replaceable Absorbent Filter Cartridges, H.A. 
WILSON. SAE—Paper n 228A for meeting Sept 12-15 1960 
12 p. Use of “absorbent” filter media on hydraulic oils in 
mobile equipment; filtration specifications for optimum opera- 
tion; use of natural and synthetic cellulose fibers in processed 
forms as media for depth cartridges; techniques to establish 
element performance data are: determination of particle-size 
ratings and development of data enabling selection of ap- 
propriately sized filter, considering differential pressure loss, 
flow, viscosity, and degree of clarity. 


Sereens Improve Filter Performance, C.W.BOYER, C.E. 
AVERY, Jr. Chem Eng v 67 n 12 June 13 1960 p 226, 228, 230. 
Use of nonclogging long-lived perforated metal screens to 
economically replace cloth as support for filter paper in 
plate-and-frame filters; good results on 30 in. press with 
perforated sheets, 14 gage, 1/16 in. diam perforations, 23% 
open area and 20 lb paper. 

Shock Wave Cleaning of Air Filters, C.E.BILLINGS, L. 
SILVERMAN, R.DENNIS, L.H.LEVENBAUM. Air Pollution 
Control Assn—J v 10 n 4 Aug 1960 p 318-26, 330. Laboratory 
and field investigations of effects of shock waves on air and 
gas filters; “weak” shocks (5 in. Hg) will remove approxi- 
mately all material accumulated on filter surfaces; shock wave 
generated by explosion of simple paper diaphragm makes it 
possible to clean up to 20 times, slag wool fiber used to filter 
iron oxide fumes; shock waves offer combination of desirable 
characteristics for particulate removal. 16 refs. 


Significance of Filters, R.H.WARRING. Hydraulic Power 
Transmission v 5 n 57 Sept 1959 p 545-9. In hydraulic systems, 
contamination of fluid by solid impurities, deterioration of 


fluid by. impurities of oxidation products, or incompatability of 
fluid with seal and packing materials, are main sources of 
potential trouble; filters may be integral part of system or 
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arranged as by-pass external to system; filter design, aperture 
size of screening, magnetic filters, positioning in system and 
methods of manufacture and fabrication are discussed regard- 
ing effectiveness in various media. 


Stainless Filters—They Keep on Filtering. Plant Eng v 13 
n 10 Oct 1959 p 143. Metal edge filters produced by Purolator 
Products are constructed by spiral winding of metal ribbon 
into cylindrical form; manufactured from Type 304 stainless 
steel, filters are able to perform over wide range of flows of 
highly corrosive fluids from sub zero to elevated temperatures 
and remove particles down to 25 micron diam. 


Surface Type Hydraulic Filters, H.L.FORMAN, C.J.CASA- 
LEGGI. SAE—Paper n 223B for meeting Sept 12-15 1960 
18 p. Reinforced paper surface and edge type filters used 
as fluid cleaning device are characterized by fact that con- 
tamination particles are retained on surface of filter with 
some entrapment occurring below surface; how filter is rated 
or evaluated; bubble point test to measure effective pore in 
surface filter medium, and relationship between initial bubble 
point and effective pore size of several media; test stands 
and procedure used at Purolator Products, Inc, Rahway, NJ, 
for determination of filter life; effect of pore size on capacity ; 
review of various filter sizes, capacities and types. 


Tracers Test Efficiency of Air-Compressor Filters, R.L.ELY, 
Jr, J.R.PIER. Nucleonics v 18 n 3 Mar 1960 p 130, 132-3. 
It is difficult to evaluate oil filter efficiency when particles to 
be removed are too small (less than 1 micron diam) for 
detection by ordinary physical means; description of how 
engineers and scientists from Westinghouse Air Brake Co and 
Nuclear Science and Engineering Corp developed procedures 
whereby addition of radioactive tracer Sb-124 was added to 
lubricating oil in final testing of Vapolex Filter; sketch of 
test apparatus; flow diagram. 


Unified Filtration Systems, A.C-WROTNOWSKI. Chem Eng 
Progress v 55 n 12 Dee 1959 p 62-7. New design features are 
based on modern, synthetic materials of construction; only 
three basic components, filter media, edge gasket, and 
drainage member, are needed to assemble proposed plate-and- 
frame filter units. 

FILTRATION 


See also Adsorption; Cement—Manufacture; Chemical 
Processes—Unit Operations; Coal Preparation; Dust—Analy- 
sis; Dust Collectors; Filters; Flow of Fluids—Porous Ma- 
terials; Sewage Filters; Sugar Manufacture—Refining ; Water 
Filtration. 


Centrifugal Filtration Through Beds of Small Spheres, J.B. 
BINGEMAN, J.COATES. A.I.Ch.E. J v 6 n 1 Mar 1960 p 
58-62. Centrifugal filtration data taken on four mesh sizes 
of styrene-divinylbenzene spheres support theoretical form of 
revolutions per minute and liquid-depth factors in adapted 
Darcy equation; indices of 2 and 1, respectively, are indi- 
eated; equations. 


Constant Rate Filtration Scaleup, G.E.WHITE, S.C.HYMAN. 
Chem Eng v 67 n 12 June 18 1960 p 219-20. Improved graphi- 
cal method reduces data to case of equivalent constant 
pressure; constant rate filtration is used industrially, either 
alone or in combination with constant pressure filtration; 
design of constant rate filtration equipment should be based on 
scaleup of constant rate data secured in laboratory. 


Filtration, H.K.SUTTLE. Chem & Process Eng v 41 n 
2 Feb 1960 p 58-63. Survey, in theoretical and practical 
fields during 1958 and 1959, considers aerosol filtration, 
mechanism of filtration, filterability, drainage in packed bed 
of particles, chemical fumes, air filters, chemical processing, 
pan filter, disk filter for magnesia slurry, precoat filter aid, 
alumina-silica catalyst, equipment design, combination of 
units, and new construction materials. 66 refs. 


Materials. See also Metallurgy—Fiber; Water Filtration. 


Filter Materials, W.KASTEN. Machine Design v 32 n 9 
Apr 28 1960 p 151-3. Application data on most common types 
of modern filtration materials including metallic mesh, 
sintered wound wire, sintered bronze, resin impregnated cel- 


lulose fiber, and resin bonded inorganic fiber; selection rec- 
ommendations. 


New Guide to Filter Media, J.P.KKOVACS. Chem Eng v 67 
n 12 June 13 1960 p 209-12. Survey of developments in filter 
media, including impregnated cellulose media, screen and wire 
cloth, metal edge media, fused porous metal, fused metallic 
fiber, coated elements, woven and nonwoven glass fibers, 
synthetic fibers, cotton and wool, absorbing and adsorbing 
media, ceramics and refractories. 


Porous Ceramic: Unique Filter Medium. Chem Eng v 66 
16 Aug 10 1959 p 158, 160, 162. Material intended “tor high 
temperature, corrosion resistant filtration can take tempera- 
tures of 1800 F and differential pressures in excess of 600 
psig, and has sharp separation; ceramic has specific gravity 
of 1.95, modulus of rupture of 3230 psi at room temperature 
low thermal expansion coefficient and good thermal shock 
gal caer © ore ene to poncen inated hydrogen peroxide sery- 
ice, filtering radioactive fluids and in e 
catalytic cracking unit off-gas, a en eee 
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FINANCING. See Highway Administration—Financing. 


FINISHING. See Metals Finishing; Paint; Paint Spraying; 
Painting ; Plastics—Finishing; Polishing; Protective Coat- 
ings; Textile Finishing. 


FIRE ALARM SYSTEMS 


FIRE FIGHTING EQUIPMENT—Continued 


Maintenance and Repair. Dry Testing Fire Pumpers, T.D. 
RYAN. Fire Eng v 113 n 1 Jan 1960 p 38-40, 66-7. Steps 
given for practice of priming procedure where pumper’s 


FIRE DETECTORS. 
FIRE EXTINGUISHERS 


See also Fire Protection. 


Air Force Academy Protected by Elaborate Detection and 
Alarm System. Fire Eng v 113 n 7 July 1960 p 566-7, 599-600. 
Fire protection system at Academy near Colorado Springs, 
Colo, has automatic detection devices, automatic extinguish- 
ing systems, manual fire alarm boxes, evacuation bells and 
base fire station all tied together in one supervised electrical 
alarm plan; academy buildings and barracks and base hous- 
ing areas protected; operation and maintenance described. 


Automatic Alarm System Fills Gap in Plant Protection. 
Fire Eng v 113 n 1 Jan 1960 p 48-9. Description of AMVAD 
system installed at Burnby Corp, Norwalk, Conn, to protect 
six buildings spread over 11 acres; sprinkler flow switches in- 
cluded; system operates on low voltage and requires no con- 
duit or armored-cable wiring. 


County Radio System Designed for Expansion. Fire Eng v 
113 n 7 July 1960 p 576-7, 600-1. New alarm control center of 
Howard County, Md, built to accommodate anticipated ex- 
pansion of predominately rural area; it provides central con- 
trol of six volunteer companies; mobile repeated technique 


employed for difficult radio coverage; operation of system 
outlined. 


High-Powered Audio Alarm Systems, W.F.FERGUSON. 
Electronics v 33 n 16 Apr 15 1960 p 71-2. Series of high-power 
transistorized amplifiers may be used to replace mechanical 
sirens ; characteristic wail of siren is duplicated by electronic 
circuits ; voice communications may also be carried by system 
which is described. 


Ionen als schnellste Feuermelder, R.U.STOEWER. Explosiv- 
stoffe v 8 n 8 Aug 1960 p 179-81. Ions as most rapid fire alarm 
reporters; physical principles of ionization fire alarm system; 
examples of application of alarm systems. 


Telephone Answering Exchanges Handle Volunteer Fire 
Alarms. Fire Eng v 113 n 2 Feb 1960 p 134, 167-8. How new 
system of alarm reception works; when call is made operator 
checks location of fire on Kardex file and sets fire alarm 
transmitter to sound correct code signal; all calls are re- 
corded; standards required by rating organization in ex- 
changes; in use in many volunteer departments, system re- 
ported to be excellent. 


Things To Consider When Buying Automatic Fire Detection 
for the Home, S.LANCASTER. Nat Fire Protection Assn— 
Quarterly v 53 n 3 Jan 1960 p 278-84. Types of electrical, gas 
operated, spring wound detectors and power sources for these 
systems; alarm device must be capable of creating volume of 
sound sufficient to attract attention and maintain it for at 
least 5 min; equipment should be periodically tested and 
maintained; typical installation described; UL, ULC or FM 
labeled devices are only acceptable equipment. 


FIRE BOATS 
Diesel. 


B.P. Firemaster. Mar Engr & Naval Architect v 83 n 
1005 Mar 1960 p 104-6; see also Shipbldg & Shipg Rec v 
95 n 8 Feb 25 1960 p 245-6. Fire float for B.P. Tanker Co, 
Similar description indexed in Engineering Index 1959 p 465 
from Shipbldg & Shipg Rec Nov 5 1959. 


Clyde-Built Fireboat ‘‘St. Mungo’. Shipbldg & Shipg Rec 
v 94 n 18 Dec 10 1959 p 575-6. Built at McLean’s yard for 
City of Glasgow fire service; length oa 68 ft, breadth molded 
18 ft, depth 8 ft 6 in.; output of two main pumps is 6000 
gpm; propulsion is by two 8-cyl Gleniffer diesel engines each 
developing 160 bhp at 900 rpm; plan. 


See Fire Alarm Systems. 


See also Aircraft—Fire Protection; Fire Protection. 


Carbon ‘Tetrachloride and Chlorobromomethane Portable 
Fire Extinguishers. Brit Standards Instn—Brit Standards n 
1721 1960 21 p. Standard applies to first aid fire fighting 
appliance which can be carried by hand; extinguisher is 
designated according to method of expulsion employed; speci- 
fications cover hand pump, gas container, constant pressure, 
and air pump types. 


Quench Tank Fires Quenched. Safety Maintenance v 119 
n 5 May 1960 p 43. Brief discussion of protection given by 
automatic carbon dioxide systems; pressure-operated trips and 
switches built into piping can automatically sound alarms, 
close dampers and turn off motors and fans; system can be 
engineered to protect several hazards from one central bank 
of cylinders. 


inlet cap is placed on end of suction line instead of strainer; 
pertains to all kinds of pumps; detection and correction 
of leaks; pumper classified in good condition if it can attain 
vacuum of 15 to 20 in. and maintain it for at least one 
min; interpretation of readings given. 


Standards. Coupling, Branch Pipes, Nozzles, Strainers and 
Auxiliaries for Fire Hose. Brit Standards Instn—Brit Stand- 
ard n 336 1960 43 p. Standard applies to: delivery hose 
couplings and connectors; suction hose couplings; branch 
pipe and nozzles; foam inlet adaptor; dividing and collecting 
breechings at 60° and 120°; single and double outlet swivel 
head standpipes; hose nozzle spanners; aluminum and steel 
hydrant keys and bars. 


FIRE HOSE. See Fire Fighting Equipment. 
FIRE PROTECTION 


See also Aircraft—Fire Protection; Aircraft Plants—TFire 
Protection; Airports—Fire Protection; Building Materials— 
Fire Resistance; Chemical Laboratories—Radioactive; Chemi- 
cal Plants—Accident Prevention; Chemicals—Safe Handling; 
Coal Mines and Mining—Fires; Concrete—Fire Resistance; 
Electric Accidents—Prevention; Electric Substations—Protec- 
tion; Elevators; Explosions; Fertilizers—Explosive Properties ; 


Filters; Fire Fighting Equipment; Flammable Materials; 
Forest Fires and Protection; Gas Appliances—Flues ; Hospitals 
—Fire Protection; Hydraulic Control and Transmission— 
Fluids; Lubricants—Flammability; Magnesium and Alloys— 


Fire Hazards; Metals and Alloys—Explosive Properties ; Mines 
and Mining—Fires; Paint—Fire Resistant; Petroleum Re- 
fineries—Fire Protection ; Polymers—Flame Resistant; Rockets 
and Missiles—Fire Protection; School Buildings—Fire Pro- 
tection; Steel Structures—Fire Resistance; Tankers—Fire 
Protection; Tanks—Vents; Textiles—Flammability. 


Brandteknisk forskning, nagra undersokningsresultat, M. 
BERGSTROM, P.JOHANNESSON, G.LARSSON. Sweden. 
Statens Provningsanstalt—Meddelande 122 1957 64 p. Some 
results of investigations in fire research; duration and in- 
tensity of fire in brick or concrete dwellings; fire tests on 
eonerete joists; studies of different time temperature curves 
for testing of fire resistant and fire protective internal lin- 
ings; testing and classification of ventilation flues. 


Chicago Strides Forward with Modernization, N.CALLA- 
HAN. Fire Eng v 113 n 1 Jan 1960 p 34-7, 61. New training 
academy, administration building and fire quarters to be 
constructed; every factory and mercantile building inspected 
monthly; hazard company makes residential inspections for 
rubbish; fire prevention demonstrations staged; nightly radio 
program broadcasts tips on home fire safety ; new photographic 
section, bureau of fire investigation, new equipment includes 
two fire boats. 


Controlling Chemical Process Reactions, W.H.DOYLE. Nat 
Fire Protection Assn—Quarterly v 54 n 1 July 1960 p 72-6. 
Principles involved in designing safety into heat absorbing 
and heat releasing processes; discussion of distillation giving 
rules for application to all processes requiring input of heat; 
several methods for designing fire safety for processes. 


Does Weather Influence Urban Fires? A.R.PIRSKO. Fire 
Eng v 112 n 10 Oct 1959 p 938-9, 1009. Fire and weather data 
of several years in Baltimore, Boston, Minneapolis and St. 
Paul studied to find relationships of daily number of fires and 
moisture content of interior fine fuels; tables and graphs 
illustrate study; suggested applications for fire department 
usage given. 


Effects of Mass Fires on Personnel in Shelters, A.W.McMAS- 
TERS, A.BROIDO. Combustion Inst—Paper n WSS/CI 60-11 
for meeting Apr 25-26 1960 16 p. Studies made to measure 
temperatures and gas concentrations to be expected in family 
fallout shelters as result of fires burning overhead; carbon 
monoxide, carbon dioxide, and oxygen concentrations of 
ventilating air, temperatures of air and vent walls were 
measured; results show that smoldering rubble may maintain 
higher temperatures and toxic gas concentrations for longer 
period than flaming phase of fire; tables. 


Equipment for Fire Protection, J.E.MEEVE. Arch Science 
Rev v 2 n 3 Nov 1959 p 181-43. Review of chemical fire ex- 
tinguishers, hose and hydrant services, fire detection systems, 
automatic wet pipe sprinkler protection, fixed foam installa- 
tions, carbon dioxide extinguishing systems, and inert gas 
protection ; architectural design in relation to fire should con- 
sider origin of fire, fire development, effects of heat develop- 
ment, smoke penetration, ventilation, means of escape, dif- 
ficulties of access and control, fire loading, and fire stops; 
interior finishes as fire hazards. 


Chemicals. See Fluorine Compounds. 


Fiberboard Fire in Modern School, L.R.WOLTZ, Nat Fire 
Protection Assn—Quarterly v 54 n 1 July 1960 p 57-62. Re- 
port of fire in elementary school in West Lanham Hills, Md, 
in which combustible fiberboard acoustical tile and lack of 
cut-offs contributed to rapid flame spread; built in 19538 of 
basically non-combustible material building had to be aban- 


Foam. See Coal Mines and Mining—Fires. 
FIRE FIGHTING EQUIPMENT 


See also Coal Mines and Mining—Fires; Fire Boats; Fire 
Extinguishers ; Fire Protection ; Gas Turbines—Research ; Hose. 
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FIRE PROTECTION—Continued 


doned for remainder of school year; reconstruction details for 
making school more life and property-safe. 


Fighting Fire in Fur Storage Vaults, H.JI.SOMMERS. Fire 
Eng v 112 n 10 Oct 1959 p 942-3, 984-5. Review of problems 
encountered in extinguishing fire in fur storage vault with 
least amount of damage to furs; knowledge of arrangement 
of vault, construction, method of access and ventilation im- 
portant. 


Fighting Fire on DEW Line, S.WOHLFELD. Fire Eng v 
112 n 12 Dec 1959 p 1122, 1156-7, 1165. Problems caused by 
Arctic conditions at 60 radar stations of Distant Early 
Warning Line described; huge stockpiles of aviation gasoline 
and diesel oil separated to prevent complete destruction ; 
thermostatic coded fire alarm, standpipe, COz systems and 
portable, wheeled, trailer, sled and vehicular mounted fire 
extinguishers employed; water kept in tanks in heated 
garages; details of intense prevention and protection pro- 
gram outlined. 


Fire Defense in Depth, W.W.STORY. Safety Maintenance v 
118 n 3 Sept 1959 p 44-6. All types of fire protection and 
every means of extinguishment are used at Circleville, Ohio 
plant of E.I. du Pont de Nemours & Co to combat fire 
hazards of polymeric materials; weekly training sessions of 
fire brigades and familiarity with fire extinguishers of all 
plant personnel are compulsory. 


Fire Protection At Cape Canaveral, F.HANIFIN. Fire Eng 
v 113 n 3 Mar 1960 p 210-13. Fire department maintained by 
Pan American World Airways which operates Atlantic Missile 
Range under direction of Air Force Missile Test Center; 
apparatus includes 7 crash trucks, 5 pumpers, 3 fire trucks, 
2 rescue trucks and 500-gpm pumper modified to carry special 
equipment such as all types of nozzles, missile propellant, 
clothing and first aid equipment; launching pad protection 
described; installation of fixed deck pipe systems; tactics 
used if missile malfunctions; storage of chemicals and 
propellants. 


Fire Research Laboratories. Engineer v 210 n 5468 Nov 11 
1960 p 792-3. New laboratories of Fire Research Station at 
Boreham Wood have been opened; work of Station is organized 
in five sections; research program covers different aspects of 
fire including mechanism of initiation and growth, methods 
of suppression and extinction, behavior of structures in fire 
and firefighting equipment and techniques. 


How Much Heat Can Firemen Endure? H.B.DUPONT. Fire 
Eng v 113 n 2 Feb 1960 p 122-4, 173. Experiments conducted 
under fire conditions at drill schools in California and Penn- 
sylvania; in each test pulse rate and oral temperature of 
5 men were taken before entering and immediately after 
leaving building; records kept of how long men were ex- 
posed to heat and physical activity during exposure; results 
show no serious after-effects; with proper training and 
equipment firemen can enter heated areas fatal to average 
person. 


How to Fight Solvent, Static Hazards, C.V.WATSON. 
Safety Maintenance v 119 n 1 Jan 1960 p 48-4. Precautions 
taken at Reeves Bros, Buena Vista, Va, manufacturers of 
synthetic rubber coated fabrics using volatile flammable 
solvents; machines are carefully grounded, electric motors and 
light fixtures are explosionproof; solvents stored in under- 
ground tanks and pumped to points of use; safety man is 
assigned in each section; weekly check of all fire fighting 
equipment. 


How to Stop Fires Before They Start, R.RICE. Mill & 
Factory v 65 n 4 Oct 1959 p 101-6. Basie guides for setting 
up of first aid fire protection program include: potential fire 
hazards, number of units of first aid fire equipment required, 
type of first aid fire units required, identification and loca- 
tion of first aid fire equipment, and inspection and servicing 
of extinguishers ; table gives data matching extinguishers with 
hazards; standard for storage of flammable l‘quids. 

How Union Carbide Plastics Company Protects Its Plant 
From Fire, F.HANIFIN. Fire Eng v 113 n 5 May 1960 p 
387, 430-2. Hazards of plant from highly flammable liquids 
and gases used in manufacture of synthetic resins and mold- 
ing compounds ; building fire protection and water supply 
outlined ; training of plant fire brigade includes weekly fire 
drill and monthly surprise drill, where specific fire problem 
is presented for on-the-spot solution; company has two radio 
equipped pumpers; two full time fire inspectors cover every 
area of plant once a week. 


_Improvements in School Fire Protection. Nat Fire Protec- 
tion Assn—Quarterly v 538 n 3 Jan 1960 p 193-4. Results of 
survey conducted by Nat Fire Protection Assn, based on 
reports from about 2000 fire departments in cities, towns and 
rural areas, for period Dee 1958 to Dec 1959; major im- 
provements were made in 16,500 school buildings; 68% of all 
United States communities made physical improvements and 
nearly all took action on better exit drills, waste disposal 
and proper storage of combustible materials; table of Major 
improvements with number of improved buildings. 


: Inadequate Water Pressure Dooms Long Island Hotel. Fire 
Eng v 113 n 5 May 1960 p 898, 436. Report of Nautilus Hotel 


FIRE PROTECTION—Continued 


fire, Atlantic Beach, LI, in which building was gutted ; 
firemen failed to obtain operating pressure in standpipe 
system and hydrants; to obtain help with long relay stretches 
needed, mutual aid call was relayed to New York City; first 
call under new mutual aid agreement between New York 
Fire Dept and Nassau County Fire Commission. 

Los Angeles County Fights Fire With Logistics, R.B.WOOL- 
LEY. Fire Eng v 113 n 3 Mar 1960 p 223-5, 247-9. Ware- 
housing, procurement, transportation, hose testing service, etc, 
in county of large area with varied occupancy and _ terrain 
required establishment within fire department of business 
division, in which supply-transportation section plays im- 
portant part; two major conflagration plans listing personnel 
and equipment to be dispatched when officer requests mobile 
support in case of prolonged operations ; complete, self- 
sufficient fire camp able to be set up quickly. 

Military and Civilian Forces Unify to Fight Honolulu 
Fires, J.WOOD. Fire Eng v 113 n 4 Apr 1960 p 314. Army, 
Navy, Air Force have united with City and County to fight 
fires: mutual aid agreement provides sending men and equip- 
ment to each other’s alarms when requested; maintenance 
of radio and telephone fire alarm network, and establishment 
of tri-service and city training board to standardize training 
of civilian and military fire fighters; city firemen given free 
training at military fire fighting schools and City will 
provide first-alarm service at military installations where 
there is no fire fighting equipment. 

N.F.P.A. Inspection Manual. Nat Fire Protection Assn, 
Boston, Mass, 1959, 316 p. $4. Manual covers procedures for 
inspection work done for fire protection and prevention by 
property owners, fire departments and inspection offices by 
insurance companies, central managements and Government 
agencies; material is included on special hazards having to 
do with gases, chemicals, ete, and on building construction 
and life safety, watchmen, alarm and sprinkler systems, etc. 


Ohio Promotes Home Fire Safety, L.E.SHINGLEDECKER. 
Fire Eng v 113 n 3 Mar 1960 p 218-19, 288. Slide program 
illustrating need of home fire drills and escape methods de- 
veloped by author with cooperation of Fire Prevention Bureau 
and Fire Dept, Whitehall, Ohio; slides and scripts to be sent 
to every Fire Dept in Ohio by State Fire Marshal’s Office and 
to schools and civic groups upon request; slides show what to 
do in case of fire in home. 


Pencil Plant Erases Fire. Safety Maintenance v 119 n 2 Feb 
1960 p 386-8. Fire protection at Eberhard Faber plant in 
Wilkes-Barre, Pa, discussed; building 100% sprinklered; water 
drawn from spring fed lake owned by water supply company ; 
more than 150 portable fire extinguishers capable of handling 
any incipient blaze installed in strategic areas; automatic 
carbon dioxide extinguishing system provided for dipping 
machine using flammable liquid; good housekeeping main- 
tained. 


Roseburg Explosion Wipes Out Four-Block Area, R.B. 
WOOLLEY. Fire Eng v 112 n 10 Oct 1959 p 930-2, 982-4. 
Report of $10 million damage at Roseburg, Oregon, caused by 
fire in building supply company; fire triggered explosion of 
truck loaded with 614% tons of explosives which was parked 
near by; complete destruction of four city blocks and partial 
destruction to 28 blocks, damaging 350 buildings, killing 13 
persons and injuring 150; fire fighting concentrated to 
protect propane tanks within area. 


Ryton Automobile Factory Fire, H.S.C.TANNER. Nat Fire 
Protection Assn—Quarterly v 53 n 3 Jan 1960 p 257-60. Fire 
at unsprinklered plant near Coventry, England believed to 
have started from short circuit or high pressure steam in 
pipes; building 590 by 775 ft high with small 2-story brick 
enclosed section used for storage, ete; asphalt surface of 
underside of roof and trusses were being painted with 
flammable aluminum paint with tarpaulins to form temporary 
ceiling; fire confined to quarter of 10.5 acre plant but damage 
estimated at $8,500,000. 


St. Lawrence Burns, G.W.SHORTER, J.H.McGUIRE, N.B. 
HUTCHEON, R.F.LEGGET. Nat Fire Protection Assn—Quar- 
terly v 53 n 4 Apr 1960 p 800-16. Controlled fire experiments 
earried out by National Research Council in village of 
Aultsville, Ont, on derelict buildings vacated for St. Lawrence 
Power Project, to determine effects of spread of fire on 
survival of occupants, radiation and ventilation rates; build- 
ings chosen were six two-story dwellings, two-story school 
building, and two-story commercial hall; details of operations 
given and results obtained. 


St. Paul Encourages Citizens To Rate Department’s Ef- 
ficiency, F.E.OBERG. Fire Eng v 113 n 4 Apr 1960 p 3816, 
347. As part of public relations program instituted by Fire 
Dept, questionnaire was sent to all property owners who had 
suffered fire losses of more than $50. during year; revised to 
inform department officials of opinion of services rendered in 
order to improve fire service where indicated; cases of dis- 
satisfaction investigated, fire fighting techniques explained and 
reasons for use. 


Twenty-Ninth Annual West Virginia Fire School, 1959— 
Proc. West Virginia Uniy—Extension Bul n 39 Dee 1959 74 


Communication Systems. 
Education. 


Losses. 


Sprinkler Systems. 
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p. Includes information on fire school, list of state firemen’s 
organizations and municipal fire departments, and papers by 
various speakers on symbols and colors used in fire service, 
types of records and information to be entered, newer types 
of equipment, fire hazard of plastics and other materials, 


State school code, and fire prevention, protection and life 
safety. 


Ventilation At Fires, W.E.CLARK. Fire Eng v 113 n 4 
Apr 1960 p 302-5. Why ventilation is employed, when it should 
start. and at what locations; how to achieve ventilation by 
opening roof and windows, in basements and on ships; proper 
use of smoke ejectors; precautions to be followed; proper 
way to break glass windows without endangering fireman, 
illustrated. 


What Causes Electrical Fires? Nat Fire Protection Assn- 
Quarterly v 53 n 3 Jan 1960 p 274-7. Statistics based on 
compilation of reports of 39,392 electrical fires during years 
1954-58 submitted by electrical inspectors from 237 cities in 
United States and Canada to International Assn of Electrical 
Inspectors. 


See Fire Alarm Systems. 


Junior Colleges Offer Courses To San Diego County 
Firemen, R.B.WOOLLEY. Fire Eng v 112 n 12 Dee 1959 p 
1131-2, 1153-5. Report of two credit courses, Fire Fighting 
Practices and Fire Dept Apparatus and Equipment, given on 
platoon basis; total course in first semester is minimum of 54 
hours over 18 week period; student selection left to Chiefs 
of member departments of San Diego County Fire Chiefs 
Assn; curricula broad in scope and subject matter generally 
held to fundamentals; practical experience in operation of 
pumps and field trips to fire department shops and test pits. 


Fire Record of Cities, 1959. Nat Fire Protection Assn 
—Quarterly v 53 n 4 Apr 1960 p 432-9. Tables giving statistics 
summarizing fire department reports in 657 of 700 cities 
with population over 20,000 in United States and Canada. 


Large Loss Fires of 1959. Nat Fire Protection Assn— 
Quarterly v 53 n 4 Apr 1960 p 342-431. Report consists of 
series of articles dealing with buildings, fires not in buildings, 
aircraft fires and separate report on forest and transporta- 
tion fires; building fires listed under headings of time, place 
and origin, detection of fire, alarm of fire, spread of fire, 
private fire protection, and public fire protection; tables give 
factors responsible for large losses during period 1953-59; 
1959 losses listed by occupancies. 


Large Loss of Life Fires of 1959. Nat Fire Protection Assn 
—Quarterly v 54 n 1 July 1960 p 7-42. Reports of 53 fires in 
United States and Canada in which there were at least 
six fatalities in each; N.F.P.A. Fire Record Dept Study listed 
under residential, transportation equipment and institution 
categories ; explosion of compressor under test, gasoline tank 
fire in bulk plant, and iron mine fire also given; study to be 
annual feature. 


Automatic Sprinkler Performance Tables, 
1960 Edition. Nat Fire Protection Assn—Quarterly v 54 n 1 
July 1960 p 81-97. Summary of performance at fires re- 
ported to Dept of Fire Record since 1897; tables show re- 
liability of sprinklers as primary means of fire control and 
weaknesses in design or maintenance which interfere with 
effectiveness of sprinkler protection; 295 occupancies during 
years 1925-1959 quoted; detailed analysis of unsatisfactory 
performance. 

Fire Tests of Library Bookstacks, P.E.COTTON. Nat Fire 
Protection Assn—Quarterly v 53 n 4 Apr 1960 p 288-95; see 
also similar unsigned article in Fire Eng v 113 n 3 Mar 1960 
p 249. Tests conducted in Factory Mutual Engineering 
Laboratories to determine fire spread in bookstacks and if 
automatic sprinklers would keep damage to minimum; typical 
stacks set up 9 ft wide, 12 ft long and 30 ft high with 
sprinklers installed in each aisle; results show that sprinklers 
stopped fire almost immediately and books were repairable 
by drying; where hose streams were used, fire charred or 
destroyed 89% of books. 


FISHING VESSELS 


Diesel. Buque ‘“Rompeolas’”. Ingenieria Naval v 27 n 292 Oct 
1959 p 509-10. Trials of fishing vessel Rompeolas, built by 
Hijos de J. Barreras for Estela, S.A.; length oa 35.13 m, 
breadth oa 6.80 m, depth of hold 3.95 m; gross 248.13 tons; 
speed on trials 11 knots; Barreras-Werkspoor engine develops 
about 580 hp at 375 rpm. 


Centralised Bridge Control for Trawlers. Mar Engr & Naval 
Architect v 82 n 1001 Dee 1959 p 430-1. Hazlehead was built 
by Cook, Welton & Gemmell Ltd for Aberdeen Near Water 
Trawlers Ltd; length 99 ft 9 in., breadth molded 23 ft, 
depth molded 10 ft 9 in.; control system incorporates S.G. 
Brown’s duplicated hand-electric steering control for Don- 
kin electro hydraulic steering gear, integrated with Bloctube 
Controls console, engine room telegraph with repeaters, 
rudder angle indicator, main engine speed controls, variable 
pitch propeller control with pitch indicators and tachometer. 


Development of New Stern Trawler, J-VENUS. Motor 
Ship v 40 n 474 Jan 1960 p 376-8; see also similar unsigned 
article in Shipbldg & Shipg Rec v 96 n 9 Sept 1 1960 p 
277-8. Economie twin screw vessel, Universal Star, has 
hydraulically operated stern door, special stern gantry ar- 
rangements and improved deck working conditions; it was 
built at Mitchison’s yard for Walker Steam Trawling Co, 
design suggestions also being made by White Fish Authority ; 
length oa 104 ft, molded breadth 25 ft 3 in., molded depth 
13 ft 9 in.; main port engine is 6-cyl Lister type unit of 
495 hp, while 4-cyl starboard engine develops 330 hp; plan. 


First Tyne-Built Seine-Netter. Shipbldg & Shipg Rec v 96 
n 15 Oct 13 1960 p 479. Border Star of 48 tons gross, was 
built for private owners by R.B.Harrison Ltd; length oa 68 
ft, breadth 19 ft 6 in., depth 11 ft 9 in.; combined Seine 
net and trawl winch with six speeds is fitted; accommodation 
for crew of eight is placed aft; 8-cyl Gardner diesel engine 
develops 152 bhp; plan. 


First Vessel with Monarch Diesel Engine. Motor Ship v 41 
n 477 Apr 1960 p 14-16; see also Shipbldg & Shipg Ree v 95 
n 17 Apr 28 1960 p 542-4; Mar Engr & Naval Architect v 83 
n 1006 Apr 1960 p 162-5. Distant water trawler Westella, 
built by Cook, Welton & Gemmell, Ltd for J.Marr & Sons; 
length 190 ft, molded breadth 33.5 ft; fishroom capacity is 
18,170 cu ft; 6-cyl Monarch engine has continuous rated out- 
put of 1800 shp at 225 rpm, corresponding to bmep of 138 
psi. 

Fishing Vessel Development, AAHUNTER, G.C.EDDIE. Instn 
Naval Architects—Trans v 101 1959 p 265-79 (discussion) 
280-95. Paper before joint meeting, indexed in Engineering 
Index 1959 p 467 from Inst Mar Engrs—Trans June 1959. 


Middle-Water Trawler “‘Haselbech’”. Shipbldg & Shipg Rec 
v 96 n 7 Aug 18 1960 p 209-10. Vessel fitted with automatic 
pilot was built by Vosper Ltd for Grimsby Near Water 
Trawlers, Ltd; length oa 127 ft, breadth 25 ft, fish hold 
capacity 7000 cu ft; 6-cyl Mirrlees engine is rated 675 bhp at 
250 rpm. 


Near Waters Trawler ‘‘Philadelphian”’. Motor Ship v 41 n 
481 Aug 1960 p 234-5. First of two transom stern vessels 
completed by Cochrane & Sons for Sir Thomas Robinson & 
Son (Grimsby), Ltd; length oa 130 ft 6 in., breadth molded 
26 ft, depth molded 12 ft; new type British Polar MN15 
engine is fitted, which has been derated from 1050 bhp at 
335 rpm to develop 790 bhp at 250 rpm. 


151-Ft. Norwegian-Built Stern Trawler. Motor Ship v 41 
n 484 Nov 1960 p 374-5. Vessel specially designed for opera- 
tion in Arctic and N. Atlantic waters is being built for A/S 
Melbutral by A/S Bergens Mekaniske Verksteder; it is of 
steel construction and fitted with Kort nozzle rudder, will 
have two full length decks, bar keel and transom stern with 
trawl ramp; length oa 151 ft, breadth molded 28 ft 9 in.; 
refrigerated hold capacity is 305 cu m; 1200 bhp Werkspoor 
engine will be fitted; plan. 


Two Similar Lowestoft Trawlers with Turbocharged Two- 
and Four-Stroke Machinery Installations. Motor Ship v 41 n 


478 May 1960 p 86-9; see also Shipbldg & Shipg Ree v 95 
n 21 May 26 1960 p 674-6. Near-water trawlers Woodleigh 
for Putford Enterprises, Ltd, and Boston Provost for Boston 
Deep Sea Fisheries, built by Richards Ironworks, Ltd, of 
Lowestoft; dimensions of class are: length oa 116 ft 3 in., 
molded breadth 23 ft, molded depth 11 ft; fishroom capacity 
is 5040 cu ft, with space for about 25 tons of ice; 6-cyl 
Crossley engine in Woodleigh develops 550 bhp at 300 rpm; 
Boston Provost is equipped with 6-cyl National Sovereign 
engine developing 515 shp at 300 rpm. 


FIRE PUMPS. See Fire Boats; Fire Fighting Equipment. 
FIRE RESISTANCE. See cross references under Fireproofing. 
FIREARMS. See Guns. 
FIREBRICK. See Refractory Materials. 
FIRECLAY. See Clay; Refractory Materials. 
FIREDAMP. See Coal Mines and Mining—Firedamp. 
FIREPROOFING. See Building Materials—Fire Resistance; 

Textiles—Fireproofing ; Wood—Fireproofing. 
FIRST AID 

See also Electric Accidents; Fire Protection; Respirators. 


Artificial Respiration for Laryngectomies. Fire Eng v 113 
n 6 June 1960 p 490-1. Instructions to follow when applying 
resuscitation to persons who have had either trachea or 
larynx operations necessitating opening in throat for breath- 
ing; manual and mechanical methods outlined. 


FISCHER TROPSCH PROCESS. See Catalysts—Analysis ; Hy- 
drocarbons—Synthesis; Liquid Fuels—Synthetic. 


Refrigeration. Development of Quick-Freezing Plant for Deep 
Sea Trawlers, G.C.EDDIE. Inst Refrig—Proe v 54 1957-58 
p 41-60 (discussion) 61-9. Development of quick freezing plant 
and cold storage system used during Northern Wave experi- 
ment into freezing at sea; it is noted that, with experience 
gained, automatic plant suitable for standard steam trawler 
can be specified; novel features include use of magnetically 
driven glandless pumps, lightweight insulated doors and 
hatch plugs; operation of plant is described, and it is con- 
cluded to be practical for distant water trawlers. 
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M.F.V. ‘Autumn Sun’—Freezer-Trawler, R.E.ADAMS. J 
Refrig v 3 n 3 May-June 1960 p 59-62. Conversion of 110-ton 
fishing vessel from ordinary trawler/drifter to fully re- 
frigerated fishing vessel; catch can be quick frozen and 
stored in holds at temperatures which can be controlled down 
to —15 F. 


FISHWAYS 


Construction of Borland-Type Fish Pass at Ardnacrusha 
Generating Station, H.A.HENNESSY. Instn Civ Engrs. of 
Ireland—tTrans v 86 n 5 Apr 1960 p 111-27. 2 plates, 6 supp 
p. Construction of Borland or lift type pass; it comprises 
horizontal chamber, 15 ft id and 46 ft long, which lies 
partly below tailrace level and communicates with tailrace 
through two rectangular sluice gates; from inner end of 
horizontal chamber vertical tower, 113 ft high, rises and 
through structure connects it with headrace; structure is 
of reinforced concrete; weir gate controls flow into tower 
from headrace. 


Design of Inlets for Texas Coastal Fisheries, H.P.CARO- 
THERS, H.C.INNIS. ASCE—Proe v 86 (J Waterways & 
Harbors Div) n WW3 Sept 1960 pt 1 paper 2603 p 103-28. 
Design requirements of Texas coastal inlets to permit fish 
passage through littoral barriers and induce Gulf water inter- 
change for control of bay salinities; plan shows existing and 
planned fish passes; causes of extreme erosion and siltation 
in Rollover and in, now closed, Yarborough passes; design 
of stabilization works comprising prestressed concrete bulk- 
heads and wave breakers; table gives 11 formulas for design 
of fish passes. 


Fish-Bypass Experience at PGE’s New Hydro Projects, G.J. 
EICHER. Elec Light & Power v 38 n 5 Mar 1 1960 p 62-4, 
88. Operating experience at Portland General Electric’s new 
North Fork and Pelton projects; comparative evaluation of 
two different bypass systems. 


Helping Salmon to Sea, I.J.DONALDSON. Compressed Air 
Mag v 65 n 2 Feb 1960 p 14-19. Investigation of hazards to 
fish passing through turbines and spillways of hydroelectrie 
power plants in Oregon and Washington states; testing of 
protective bags and balloons with timer for releasing inflating 
gas; boats used at starting of fish travel and for recovery 
after passage; data on fish mortality and damages. 


FISSION. See Counters; Neutrons; Nuclear Energy; Nuclear 
Reactors; Physics—Nuclear; Plutonium; Radiation—Measure- 
ment; Radioactive Materials; Uranium—Fission. 

FITS AND TOLERANCES 


See also Drafting Practice; Machine Shop Practice; Servo- 
mechanisms—Manufacture. 


Geometric and Positional Tolerancing, A.L.FONTAINE. In- 
dus Quality Control v 17 n 4, 5 Oct 1960 p 26-7, Nov p 18-22. 
Oct: Article concerned with Defense Dept’s MIL-STD-8B 
(Military Standard 8B), to be used where greater degree of 
accuracy is required than obtained by ordinary shop practice; 
tolerance zone and datum surfaces. Nov: Definitions of 
geometric characteristics symbols and their application. 

New Limits of Accuracy, L.POLK. Machy (NY) v 66 n 7 
Mar 1960 p 128-9, 188. Aspects of precision and accuracy as 
they affect national capability, in manufacture and measure- 
ment, to ‘‘zero in’”’ on target in space or on market objective 
in expanding programs of new product development; seventh 
decimal accuracy on 4 in. gage block; measurement of in- 
ternal diameters; from laboratory accuracy to machining 
tolerances. 


Note sur la théorie des écarts et tolérances de fabrication. 
Méthode de détermination des tolérances complexes, J.DA- 
COSSE. Revue M: Revue de la Mécanique v 5 n 4 1959 p 
167-79. Note on theory of variations and manufacturing 
tolerances; general calculation methods presented permit 
determination of complex errors which result from errors in 
fabrication data; wide application possibilities of method 
described are noted, with particular reference to its use in 
design engineering and metrology. 


Please Define! A.W.YOUNG. Tool & Mfg Engr v 45 n 4 
Oct 1960 p 73-5. Need for better communications among 
product designers, manufacturing engineers and inspectors 
is stressed because of tighter tolerances in current use; im- 
portance of adequate definition of terms employed in measure- 
ments ; examples. 


Simple Procedures Establish Realistic Tolerances, N.L. 
ENRICK. Machy (NY) v 66 n 9, 11, 12 May 1960 p 109-11, 
July p 131-2, Aug p 118-19. How to apply statistical toleranc- 
ing and why it works so well in practice. May: Simple addi- 
tive combinations of tolerances examined. July: Tolerances 
for fits and clearances. Aug: Case history examined which 
involves both accumulative and clearance problems in assembly. 


Techniques for Applying Probability to Tolerancing of 
Machined Dimensions, C.A.GLADMAN. Australia. Nat Stand- 
ards Laboratory—Tech Paper n 11 1959 31 p. Problems in 
geometric analysis concerned with chains of toleranced dimen- 
sions and with toleranced products and quotients; introduc- 
tion of design factors enables estimate of required standard 
deviation for dimension; examples. 


FITS AND TOLERANCES—Continued 


Tolerancing with Schematics, R.E.STANLEY. Machine De- 
sign v 32 n 21 Oct 13 1960 p 183-6. Method outlined that 
embraces differentiation of designer’s and draftsman’s re- 
sponsibilities for tolerances, derivation of tolerances, and 
development of tolerances on schematics that also serve as 
time-saving references for future use; time can be sub- 
stantially reduced by schematic technique for deriving toler- 
ances; in operation, method assures that design, drafting, and 
checking functions contribute to final tolerancing no more 
and no less than they should. 


FIXTURES. See Lighting Fixtures; Tools, Jigs and Fixtures. 
FLAME CUTTING. See Metals Cutting—Plasma; Oxygen 


Cutting. 


FLAME HARDENING. See Steel Heat Treatment—Flame 


Hardening. 


FLAME RESEARCH 


See also Aircraft Fuels—Combustion; Density Measuring 
Instruments; Explosives; Fuels—Combustion; Gases—Com- 
bustion; Glass Furnaces; Heat Transfer; Hydrazine; Hydro- 
carbons—Combustion; Ionization; Liquid Fuels—Combustion. 


Absorption and Dispersion of Microwaves in Flames, J. 
SCHNEIDER, F.W.HOFMANN. Phys Rev v 116 n 2 Oct 15 
1959 p 244-9. Theoretical dependence of h-f electric con- 
ductivity and optical constants of weakly ionized gas on 
microwave frequency, electron-molecule collision frequency, 
electron concentration, and external magnetic field; experi- 
ments on velocity dependence of electron-molecule collision 
frequency and on concentration of free electrons. 


Absorption Spectra of Low-Pressure Flames, A.G.GAYDON, 
G.N.SPOKES, J.Van SUCHTELEN. Roy Soc—Proc Ser A v 
256 n 1286 July 5 1960 p 323-38. Spectra were studied by 
means of multiple-reflection system to increase effective path 
length in flame gases; to obtain background source of 
sufficient brightness temperature to reverse absorption bands, 
flash tube and rotating sector device were employed; flames of 
various organic substances have been investigated and results 
are discussed. 


Burning Velocities of Mixtures of Hydrogen, Carbon Monox- 
ide and Methane with Air, T.G.SCHOLTE, P.B.VAAGS. Com- 
bustion & Flame v 3 n 4 Dee 1959 p 511-24. Maximum veloci- 
ties measured at given gas-air ratio and corresponding gas 
percentages given as functions of gas composition; burning 
velocities of all hydrogen-carbon monoxide-methane mixtures 
included; additional determination was made of effect of 
smaller amounts of nitrogen, carbon dioxide, and oxygen on 
maximum burning velocity and corresponding gas _ per- 
centage. 


Burning Velocity and Structure of Flames Near Extinction 
Limits, C.H.YANG. Combustion Inst—Paper n WSS/CI 60-7 
for meeting Apr 25-26 1960 27 p. Adequate flame theory 
should follow mathematical model which considers heat losses 
accounting for flame phenomena such as quenching, inflam- 
mability, and pressure; it must also converge to idealization 
of adiabatic theory when heat losses approach zero; general 
study of flame structure and burning velocities of non- 
adiabatic flames is made and solutions are obtained through 
use of analog computers. 


Burning Velocity of Hydrogen-Air Mixtures and Mixtures 
of Some Hydrocarbons With Air, T.G.SCHOLTE, P.B.VAAGS. 
Combustion & Flame v 3 n 4 Dec 1959 p 495-501. Apparatus by 
which burning velocity of gas-air mixtures can be measured 
with accuracy of about 5%; apparatus has been used for 
measuring burning velocity of hydrogen-air mixtures and 
mixtures of methane, ethane, propane, n-butane, acetylene, 
propylene, and n-butylene with air as function of gas-air 
ratio. 


Calculation of Gas Radiation from Rectangular Paral- 
lelepiped Gas Mass Surrounded by Transparent Gas—On Area 
Ratio of Flame to Furnace, Y.YAMASAKI. Japan Soe Mech 
Engrs—Bul v 3 n 9 Feb 1960 p 112-18. Test results on 14 
boilers conducted by ASME Research Committee and one 
boiler in Japan are analyzed to find area ratios, and volume 
ratios of flame to furnace; value of ratio can be determined 
as function of combustion intensity in each firing system 
with burner of horizontal, vertical or tangential type, stoker 
and spreader stoker. See also Engineering Index 1959 p 158. 


Carbon Formation in Premixed Flames, P.H.DANIELS. 
Combustion & Flame v 4 n 1 Mar 1960 p 45-9. Examination 
of work of J.C.STREET and A.THOMAS, (indexed in Engi- 
neering Index 1955 p 872), on suppression of carbon in 
premixed flames has shown that there is simple connection 
between behavior of individual members within either n-paraf- 
fin or olefin series and between two series as whole; expression 
of results allowed general conclusions to be drawn, but 
failed to indicate number of interesting conclusions; purpose 
of paper is to draw attention to these. 


Considerations Pertaining to Spherical-Vessel Combustion, 
J.GRUMER, E.B.COOK, T.A.KUBALA. Combustion & Flame 
v 3 n 4 Dee 1959 p 437-46. Interpretation of measured flame 
speed and pressure rise rates; relationship between pressure 
rise and fraction of charge burnt expressed; experimental 
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technique developed for determining empirical values of gas 
expansion ratios; sub- and supra-atmospheric pressures show 
pressure-dependence of burning velocity; observations made 
relative to thermotechnical equilibrium in burnt gas. 


Consumption of Oxygen Molecules in Hydrocarbon Flames 
Chiefly by Reaction with Hydrogen Atoms, C.P.FENIMORE, 
G.W.JONES. J Phys Chem v 63 n 11 Nov 1959 p 1834-8. 
Rate of consumption of O2 is measured by probe sampling 
through low pressure, flat, premixed flames; fuels, all burned 
on cooled porous burners with flame temperatures of 1300 to 
1950 ES it is concluded that Oz is consumed chiefly by reac- 
tion with H atoms in either lean or rich hydrocarbon flames. 


Contribution to Theory of Laminar Flames with Radical 
Symmetry, J-MENKES. Combustion & Flame v 4 n 1 Mar 
1960 p 1-7. Differential equations of motion of flame with 
radial symmetry are transformed into integral equation which 
is solved numerically by method of succesive approximations ; 
results of calculations are presented graphically; implica- 
tions of findings for stability of combustion waves discussed. 


Cooperative Mechanism in Ignition of Dust Dispersions, 
H.M.CASSEL, I.LIEBMAN. Combustion & Flame v 3 n 4 
Dee 1959 p 467-75. Ignition temperatures determined for 
single particles of magnesium and of 50-50 magnesium alloy; 
burning in air or oxygen, and for corresponding monodisperse 
dust clouds; ignition temperature of single particles generally 
increases with decreasing size; high concentrations of fine 
particles, and in clouds, lowers ignition temperature, ac- 
pee for by heat transfer from neighboring reacting par- 
icles. 


Die Beeinflussung der Zuendgeschwindigkeit von Kohlen- 
oxyd-Luft-Gemischen durch Wasserstoff oder Deuterium, T. 
SCHOLTE. VDI Zeit v 102 n 17 June 11 1960 p 673-7. Effect 
of hydrogen or deuterium on flame propagation velocity of 
mixtures of carbon monoxide and air; experimental data 
showing that small quantities of hydrogen, hydrogen com- 
pounds, or deuterium increase square of flame propagation 
velocity in proportion to amounts added; conclusions on 
reaction mechanism. 


Diffusion Coefficients in Flames and Detonations with Con- 
stant Enthalpy, J.O.HIRSCHFELDER. Physics of Fluids v 3 
n 1 Jan-Feb 1960 p 109-12. Entropy/gram of mixture remains 
constant in flames, or one-dimensional chemically reacting 
gaseous flow system, if all binary diffusion coefficients are 
equal; value for each binary diffusion coefficient corresponds 
to setting each Lewis number equal to unity; for detonations, 
or systems having large kinetic energy, enthalpy (per gram) 
including kinetic energy remains constant if, in addition, 
Prandtl number is equal to %4. 


Experimental Investigations on Structure of Turbulent 
Flames, H.NISHIMURA. Fuel Soe Japan—-J v 39 n 401 Sept 
1960 p 636-47. Structure of turbulent flames is explained 
either by surface combustion theory, in which combustion 
proceeds in wrinkled or scattered laminar flame front, or 
by volume combustion theory, in which combustion occurs 
in comparatively thick flame zone; after analysis of many 
experimental results, it is shown that turbulent flame 
phenomena can be explained by both theories. 


Flame Quenching in Converging Rectangular Channels, A.L. 
BERLAD, R.D.ROWE, C.H.YANG. Combustion & Flame v 3 
n 4 Dee 1959 p 477-80. Dynamic technique yields highly 
precise datum obtained from streak photograph of stoichio- 
metric oxygen-acetylene flame propagating and being extin- 
guished; simultaneously yields instantaneous spatial flame 
propagation velocities and other flame structure features prior 
to and during quenching; process is particularly useful for 
high reactivity systems; design of flame quenching apparatus. 


Flame Stability Effect of Gases Ejected Into Stream From 
Bluff-Body Flameholder, E.L.WONG. NASA—Tech Note n 
D-128 Aug 1959 26 p. Effect on stability of propane air 
flames is studied using hydrogen, air and premixed hydrogen 
air mixture; ejection of premixed hydrogen and air increases 
blowoff velocities in both rich and lean propane air mix- 
tures which is attributed to changed gas composition in criti- 
cal. region adjacent to flame holder; method of estimating 
dimensions and effective gas composition of this region can 
be used to predict effect of additives on basis of fundamental 
combustion parameters. 


Further Measurements of Turbulence Intensity in Flame 
Zones, A.A.WESTENBERG, J.L.RICE. Combustion & Flame 
vy 3n 4 Dee 1959 p 459-65. By comparing absolute intensities 
of turbulence during burning and cold flow it is shown that 
in regions of actively burning gas, turbulence is higher 
than in cold flow, but in regions of completely burnt gas, 
intensity may be reduced and may even become laminar; 
cold gas regions adjacent to flame zones are essentially un- 
affected by presence of flame. 


Influence of Small Quantities of Hydrogen and Hydrogen 
Compounds on Burning Velocity of Carbon Monoxide-Air 
Flames, T.G.SCHOLTE, P.B.VAAGS. Combustion & Flame v 
3 n 4 Dee 1959 p 503-10. Pure carbon monoxide burning 
velocity measured, then compared with that of mixtures with 


hydrogen, water vapor, methane, propane, and deuterium; it 
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was found that pure carbon monoxide is combustible; in 
hydrogen and deuterium mixtures, square of burning velocity 
equals sum of square of burning velocity of pure carbon 
monoxide and term proportional to hydrogen content. 


Ion Production and Removal in Flames, H.F.CALCOTE. 
Combustion Inst—Paper n WSS/Cl 60-5 for meeting Apr 
25-26 1960 81 p. Experimental results for hydrocarbon-air 
or oxygen flames are presented at pressures down to 3 mm 
Hg and interpreted to yield ion recombination coefficients, 
independent of pressure and equal to 2x10-7 cc/sec; results 
with other available information are discussed in terms of 
ion production by chemi-ionization; half-life of initially pro- 
duced ion is very short, approximately 10-7 sec, so it is 
present in only small concentrations. 


Literature Survey of Combustion Flames. US Office of 
Tech Services—Report (Available, Office Tech Services, Wash- 
ington, DC, PB 151237, $5.00, Apr 1957) 384 p. Report, pre- 
pared by Haller, Raymond and Brown, Inc, State College, 
Pa, describes fundamental research and covers all important 
topics including properties of several types of flames, pro- 
posed mechanisms and theories for describing combustion of 
gases, liquids and solid propellants, and radiation character- 
istics of flames. Over 300 refs. 


Notes on Gaseous Nitric Acid Hydrocarbon Flames, J. 
MERTENS, R.L.POTTER. Combustion & Flame v 3 n 4 
Dee 1959 p 535-7, 2 plates. Substitution of argon for nitrogen 
as shielding fluid about nitric acid-hydrocarbon flames does 
not change spectra involving CN and NH radicals; therefore 
nitrogen present comes from nitric acid and not from nitro- 
gen shield; photographs in color of these flames show quali- 
tative differences between low and high temperature inlet 
gases. 


O svyazi mezhdu znacheniyami temperatury plameni, iz- 
merennoi opticheskimi i drugimi metodami, K.P.VLASOV. 
Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh 
Nauk, Energetika i Avtomatika n 3 May-June 1959 p 100-3; 
see also English translation in ARS J v 30 n 1 Jan 1960 
p 83-5. Connection between flame temperature measured by 
optical means and by other methods; use of line reversal and 
infrared pyrometry is considered to measure temperatures of 
turbulent flames. 


On Existence of Steady State Flames, A.L.BERLAD, C.H. 
YANG. Combustion & Flame v 3 n 4 Dec 1959 p 447-52. 
Examination of adiabatic flame theories shows that conditions 
“adiabatic”? and ‘“‘steady state’, imposed on flame model are 
contradictory when realistic reaction rate low is used; for 
case of freely propagating flame, only quasi-steady state can 
be achieved, even though ‘‘adiabatic’’ condition is removed. 


Optical Methods for Study of Flames in Turbulent Pre- 
Mixed Gas Streams, M.D.FOX, F.J.WEINBERG. Brit J Ap- 
plied Physics v 11 n 7 July 1960 p 269-73. Ray deflection 
techniques utilized in three different optical systems designed 
to give measure of randomness of orientation of fluctuating 
flame front in any locality, to delineate instantaneous flame 
front surfaces and to map time-mean deflection distributions ; 
purpose and use is discussed and illustrated by examples of 
records obtained. 


Propagation of Flames by Zeroth-Order Chemical Reaction, 
J.O.HIRSCHFELDER, S.S.Van DOMELEN. Physies of Fluids 
v 3 n 2 Mar-Apr 1960 p 210-16. Flame characteristics in- 
dependent of diffusion, and chemical reactions are completed 
at finite point in space; therefore zeroth-order flames are 
ideally suited to serve as “global’’ reactions for complicated 
flame systems involving either three-dimensional geometry 
or time-dependent phenomena; extensive tables given for 
properties of steady-state one-dimensional zeroth-order flames ; 
good agreement with numerical calculations obtained. 


Quenching Diameters of Some Fast Flames at Low Pres- 
sures, E.ANAGNOSTOU, A.E.POTTER. Combustion & Flame 
vy 3 n 4 Dee 1959 p 453-7. Measurements made of stoichio- 
metric hydrocarbon-oxygen and hydrogenoxygen flames in 
pressure range of 0.06 to 0.35 atm using specially designed 
apparatus requiring small quantities of mixture; order of 
increasing ease of quenching is acetylene, ethylene, hydrogen, 
propane; overall reaction orders for all flames have been 
found very close to two. 


Research on Pulverized-fuel Flames by International Flame 
Research Foundation. Inst Fuel—J v 33 n 235 Aug 1960 p 
366-402, 2 plates. Four articles presented as follows: Sum- 
mary of Work Carried Out, G.G.THURLOW, 366-76; Cold 
Aerodynamic Trials on Fifth-seale Model of IJmuiden Pul- 
verized-fuel Furnace, G.TISSANDIER, 377-85; First Perform- 
ance Trial and First Combustion Mechanism; Trial with 
Pulverized Coal, E.H.HUBBARD, 386-99; Microscopie Exami- 
nation of Samples Taken from Pulverized-fuel Flame, B. 
ALPERN, P.COURBON, J.PLATEAU, G.TISSANDIER, 399- 
402. 


Stable Combustion of High-Velocity Gas in Heated Boundary 
Layer, D.L.TURCOTTE. J Aerospace Sciences v 27 n 7 July 
1960 p 509-16. Experiment, set up to study flame stabilization 
in high-velocity boundary layers over wall heated in form of 
step function, led to conclusion that continuous ignition 
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mechanism governs stabilization in heated turbulent boundary 
layers; as further verification, apparent ignition energy was 
found, pertinence to airbreathing aircraft engines. 


Statistical Study of Accelerating Flames, R.A.STERN, A.J. 
LADERMAN, A.K.OPPENHEIM. Physics of Fluids v 3 n 1 
Jan-Feb 1960 p 113-20. Study of velocity fluctuations, by 
ionization probes during detonation; value as indicator of 
flame characteristics; scatter in time of arrival was normally 
distributed at 85% probability level; means and standard 
deviation determined within 5% and 20%, at confidence level 
of 90%; intensity of scatter interpreted as indicative of 
combustion front fluctuation that can delineate ‘“‘effective 
flame thickness’’. 


Survey of Role of Chemistry in Premixed Combustion 
Phenomena, E.MAYER, R.R.JOHN. US Office Tech Services 
PB 151238 Oct 1957 136 p. Critical survey of literature; sub- 
jects include flame phenomena, wall quenching, ignition 
energies, flame stabilization, space-homogeneous reaction, out- 
line of bibliographies. 


Theory of Flame Propagation, J.O.HIRSCHFELDER, C.F. 
CURTISS. Applied Mechanics Reviews v 13 n 4 Apr 1960 
p 231-4. Theory is based on equations of aerodynamics gen- 
eralized to include effects of chemical kinetics; while these 
equations are well known much additional research is re- 
quired before theory can be applied to practical flame sys- 
tems; results of some preliminary studies and observations 
pertaining to flame propagation are reviewed and discussed. 
20 refs. 

Theory of Steady Laminar Spherical Flame Propagation: 
Equations and Numerical Solution, D.B.SPALDING. Combus- 
tion & Flame v 4 n 1 Mar 1960 p 51-8. Differential energy 
equation is solved numerically, and it is shown that effective 
radius of spherical flame is larger than that predicted from 
assumptions that flame is very thin and that it has same 
burning rate per unit area as plane flame; error increases 
as rate of injection and laminar flame speed of mixture 
decreases. 

Untersuchungen an yorgemischten, laminaren Staub/Luft- 
Flammen, B.KAESCHE-KRISCHER. Staub v 19 n 5 May 
1959 p 200-3. Examination of premixed laminar dust-air 
flames; basic considerations relative to gas and dust combus- 
tion; conclusions, regarding combustion mechanism of dusts, 
are drawn from measuring results. (English summary). 

Zamechaniya ob izmerenii rasprostraneniya turbulentnogo 
goreniya, K.I.SHCHELKIN. Akademiya Nauk SSSR, Izvestiya, 
Otdelenie Tekhnicheskikh Nauk, Energetika i Avtomatika n 2 
Mar-Apr 1959 p 137-8; see also English translation in ARS 
J v 30 n 1 Jan 1960 p 76-7. Measurement of speed of propaga- 
tion of turbulent combustion; reference is made to paper by 
R.E.BOLZ and H.BURLAGE, indexed in Engineering Index 
1955 p 373; it is shown that paper contains principal error 
in processing of experimental data leading to underestimate 
of turbulent speed of combustion propagation. 

FLAME SPRAYING. See Metallizing. 
FLAMMABLE MATERIALS 


See also Building Materials—Fire Resistance; Electric 
Equipment—Explosionproof ; Explosions; Explosives; Fire Pro- 
tection; Flame Research; Gases—Combustion ; Hydraulic Con- 
trol and Transmission—Fluids; Lubricants—Flammability ; 
Metals and Alloys—Explosive Properties; Petroleum Gas, 
Liquefied; Petroleum Products; Rockets and Missiles—Pro- 
pellants ; Textiles—Flammability. 


Flammability Limits of Methyl Ethyl Ketone and Methyl 
Isobutyl Ketone in Bromochloromethane-Air Mixtures, M.G. 
ZABETAKIS, P.M.GUSSEY, G.S.SCOTT. US Bur Mines— 
Report Investigations n 5680 1960 12 p. At ordinary tempera- 
tures and pressures methyl ethyl ketone (MEK)-air mixtures 
containing between 2 and 11 vol-% MEK and methyl isobutyl 
ketone (MIBK)-air mixtures containing 1.5 to 17.5 vol-% 
MIBK are flammable; MEK-bromochloromethane (BCM)-air 
mixtures containing at least 6.2 vol-% BCM and MIBK-BCM- 
air mixtures containing at least 7.0 vol-% BCM are non- 
flammable. 


How to Predict Flammability in Ozonization Reactions, 
W.E.CROMWELL. Indus & Eng Chem y 52 n 38 Mar 1960 
p 245-6. Simple tests are devised for determining safe 
temperature limits for all plant-scale ozonization reactions; 
it is shown that water will markedly reduce hazard of flame 
and explosion in ozonization of fatty acids. 

Non-Flammable Liquid Mixtures and Safety Solvents, E.H. 
COLEMAN. Indus Chemist v 36 n 423 May 1960 p 211-14. 
Principles governing compositions of non-flammable liquids 
which are added to processes using flammable liquids to 
reduce fire hazard and increase solvent power of solvents 
or toxicity of fumigants; procedure for calculating safe 
composition of mixture within limiting safe ratio from ap- 
propriate flammability limit curves; considerations governing 
cleaning liquids. 

Storage. See Tanks—Vents. 
FLANGES. See Pipe Joints—Flanges. 
FLARE STACKS. See Petroleum Refineries—Flare Stacks. 


FLEXIBLE COUPLINGS. See Couplings—Flexible. 

FLIGHT. See Aerodynamics; Aeronautics; Aviation ; Space 
Flight. 

FLIGHT SIMULATORS. See Aircraft, Training—Simulators. 

FLINT. See Abrasive Materials; Ceramic Materials. 

FLOAT AND SINK PROCESS. See Ore Treatment—Heavy 
Media Separation. 

FLOATING BRIDGES. See Bridges—Pontoon. 

FLOATING CRANES. See Cranes—Floating. 

FLOATING DRYDOCKS. See Drydocks—Floating. 

FLOCCULATION. See Water Treatment—Coagulation. 

FLOOD CONTROL 


See also Dams, Earth; Floods; Levees; Photogrammetry ; 
River Basin Projects; Rivers—Improvement; Tennessee Valley 
Authority. 


Conservancy Districts as Flood Control Organizations, C.C. 
CHAMBERS. ASCE—Proc v 86 (J Hydraulics Div) n HY4 
Apr 1960 pt 1 Paper n 2429 p 1-9. Role of conservancy dis- 
trict in water management program for intrastate watershed ; 
project control and maintenance can be provided best if con- 
servaney district is established. 


Flood Forecasting. Pub Works v 90 n 9 Sept 1959 p 1138-15. 
Special radio network for funnelling vital forecasting informa- 
tion from entire Susquehanna River basin to Harrisburg, Pa, 
Weather Bureau office; rainfall information to substations, 
which relay it to Harrisburg; signal recording on tape; 
example of operation. 


Flood-Frequency Analyses, T.DALRYMPLE. US Geol Sur- 
vey—Water-Supply Paper 1543-A 1960 80 p. Method of de- 
termining magnitude and frequency of momentary peak dis- 
charges at any place on stream, whether gaging station 
record is available or not; method is applicable to region 
of any size, as river basin or State, so long as region is 
hydrologically homogeneous. 


New Approach to Local Flood Problems, H.D.VOGEL. ASCE 
—Proe v 86 (J Hydraulics Div) n HY1 Jan 1960 Paper n 
2336 p 53-61. Interference of population and urban growth 
with flood protection; review of TVA experience in identifying 
flood danger areas of cities and encouraging local action to 
guide urban development away from these areas. 


Probability Estimates Based on Small Normal-Distribution 
Samples, L.R.BEARD. J Geophysical Research v 65 n 7 July 
1960 p 2148-8. It is possible to compute expectation of 
probability or expected probability from sample data for 
single enterprise so that ratio of favorable to total future 
events approaches that quantity as number of such enterprises 
approaches infinity; because of this property of expected 
probability, it can serve as basis for computing expected 
return on investment; computation of expected probability 
and its applicability to flood control work. 


Storage and Flood Routing, R.W.CARTER, R.G.GODFREY. 
US Geol Survey—Water-Supply Paper n 1543-B 1960 p 81-104. 
Basie equations used in flood routing are developed from 
law of continuity; in stage storage method storage is re 
lated to mean gage height in reach under consideration; in 
discharge-storage method storage is determined from weighted 
values of inflow and outflow discharge; in reservoir-storage 
method storage is considered as function of outflow dis- 
charge alone. 

Arkansas. Performance of Flood Prevention Works During 1957 
Floods, C.M.MOORE. ASCE—Proec v 85 (J Hydraulics Div) 
Oct 1959 pt 1 Paper n 2201 p 37-51. Hydrologie and structural 
performance of watershed protection and flood prevention 
works of Soil Conservation Service in Arkansas, Oklahoma, 
and Texas during storms and floods of April, May and June, 
1957; design and construction of upstream floodwater retard- 
ing structures, utilization of vegetated earth spillways in 
combination with reservoir storage; performance tests of 
structures during storms are evaluated. 


California. Coordinating Flood Control and Storm Drainage 
for County Roads and City Streets, H.G.CROWLE. Pub Works 
v 90 n 12 Dee 1959 p 85-9. Measures taken in Alameda 
County, Calif, with area of 8438 sq mi and population of 
900,000; County’s Flood Control and Water Conservation 
District has organized cities, state highway division, rail- 
roads, utilities and property owners for close cooperation in 
realization of master plan for district. 


Florida. Water Control Progress in Everglades, P.D.TROXLER. 
AWWA—J v 52 n 6 June 1960 p 742-8. Central and Southern 
Florida Flood Control Project controls water movement in 
15,000 sq mi agricultural area; canal system; water removal 
is speeded by large pumping stations at extremities of canals; 
area is surrounded by protective levees; financial aspects. 


Great Britain. Emergency Measures for Closing of Breaches in 
Flood Defences, M.NIXON. Instn Water Engrs—J v 18 n 5 
Aug 1959 p 451-68, 6 plates. Review of methods used in im- 
mediate and temporary closing of breaches in earthen flood- 
banks; several examples and photographs. 


Proposals for Thames Flood Barrier. Engineer v 209 n 5483 
Mar 11 1960 p 480-2. Feasibility of building movable flood 


India. 


Iowa. 


Louisiana. 


Netherlands. 


Maintenance and Repair. 
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barrier’ across Thames in Long Reach to close river some 
hours before occurrence of exceptional tidal surge, thus pre- 
venting flooding in metropolitan area; abstracts from report 
to British Parliament, describing alternative designs proposed 
by two firms of consulting engineers. 


Causes of Floods and Flood Control Measures, S.L. 
KUMAR. Instn Engrs (India)—J v 40 n 11 pt 1 July 1960 
p 613-55. All eight states of India are frequently visited by 
serious floods; map shows areas affected by floods in recent 
years; floods are often combined result of number of factors 
such as heavy rainstorm, melting of snow in hills, spring 
tides, and tidal bores; so far, emphasis has been on short 
term measures such as construction of embankments, protec- 
tion of towns and important structures against river erosion, 
and raising of flood-affected villages. 


Hydraulic Model Studies for Flood Control, D.V.JOGLEKAR. 
Trrigation & Power (India) v 16 n 8 July 1950 p 356-63. 
Flood damages in various states of India; four model tests 
were conducted by Central Water and Power Research Sta- 
tion, Poona, India, to determine adequacy of design features 
of Kosi river flood protection project; one model represented 
whole basin and three models single barrage structures; tests 
will provide data for greater economy, structural safety and 
operating efficiency of component parts. 


Erosion Control Dams Replace Old Wooden Bridges, 
C.A.ELSEA. Pub Works v 90 n 10 Oct 1959 p 95-7. Former 
wooden bridges had to be lengthened or replaced frequently, 
as banks and bottoms of gullies were unstable; now, old 
wooden bridges are being replaced with modern concrete 
erosion control structures; flood water detention type is used 
when there is adequate silt and water storage available; con- 
crete culvert type with chute outlet is designed to carry full 
flow of gully through without erosion. 


Geologic Aspects of Control of Mississippi-Atchafa- 
laya Diversion, Louisiana, C.R.KOLB. Geol Soe America—Eng 
Geology Case Histories n 2 Mar 1958 p 138-15. Geology was 
useful in establishing critical danger of diversion and pre- 
dicting date, locating sites for important structures which 
will not be endangered by river migration, determining soil 
types and various soil profile components which have im- 
portant effects on stability of channels and foundation charac- 
teristics. 


Dutch Delta Plan. Engineer v 208 n 5410 Oct 2 
1959 p 337-52. Proposals for protecting islands of south- 
western Holland from storm surges and from increasing 
groundwater salinity, which involves construction of dams in 
open sea; one of principal structures of plan has been built, 
and five are under construction; information on proposals 
generally, Haringvliet and Veersche Gat dams, and on surge 
barrier; plan, diagrams, photographs. 

Het bezwijken van dijken in februari 1953. Ingenieur v 72 
n 9, 11 Feb 26 1960 p B23-7, Mar 11 p B85-43. Feb 26: In- 
vestigation into causes of damages on dikes after flood of 
Feb 1 1953 and conclusions drawn, K.JOUSTRA. Mar 11: 
Stability of slopes under influence of overflowing water, T. 
EDELMAN, 35-40; On stress distribution in dikes, F.K. 
LIGTENBERG, 41-3. 


FLOODING. See Oil Well Production—Flooding. 
FLOODLIGHTING 


Electric Lighting— 
Electric 


See also Electric Lamps—Filaments ; 
Gymnasiums; Electric lLighting—Parking Lots; 
Lighting—Stadiums. 

Corrosion Design in Marine Application of Aluminum 
Alloy Floodlights, R.E.BROOKS. Corrosion v 16 n 2 Feb 
1960 p 85-6. Case history of premature failure of aluminum 
floodlight reported; failure could have been prevented by use 
of continuous rubber or other non-absorbent type gasket 
rather than absorbent split fiber gasket, six rather than four 
bolts to secure lens holder to main body of assembly, anodized 
aluminum or stainless steel bolts rather than brass or other 
copper rich alloy bolts, and use of copper-free permanent 
mold or sand casting alloys such as 360, 43, 356. 


Floodlighting Building’s Tower. lum Eng v 55 n 4 Apr 
1960. p 227. Installation at Cincinnati Gas and Electric Co, 
Cincinnati, Ohio, consists of two Westinghouse floodlighting 
units, each equipped with one 400-w clear mercury lamp, 
mounted on each of four sides of cupola to illuminate patina 
of copper roof; 48 units, each equipped with 500-w incandes- 
cent lamps and clear lenses, are mounted on terraces at 15th 
floor; 12 units, each equipped with one 500-w incandescent 
lamp and amber color lens, are mounted at each of four 
corner recesses at 13th floor-level; lighting data sheet. 


Floodlighting Gold Leaf Dome of Georgia State Capitol. 
Illum Eng v 54 n 11 Nov 1959 p 682-3. To highlight night- 
time floodlighting of golden domes, and Statue of Freedom 
at top of Capitol, warm mercury lamps were chosen to flood- 
light lower or main section of building ; incandescent lamps 
are used in floodlighting vertical section under dome, dome 
cupola and statue. 

Maintenance Specialization Pays Off, 
H.P.SCOTT. Elec Construction & Maintenance v 58 n 12 Dec 


FLOODLIGHTING—Continued 


1959 p 82-4. Maintenance system and specially designed 
equipment used by Valley Flood-Lite Service, San Fernando 
Valley, Calif, specializing in maintenance of outdoor lighting 
units; features of truck equipment and of central cleaning 
station. 


FLOODS 
See also Flood Control; Runoff. 


Effects of Flood Flow on Channel Boundaries, D.A.PAR- 
SONS. ASCE—Proe v 86 (J Hydraulics Div) n HY4 Apr 
1960 pt 1 Paper n 2443 p 21-34. Studies of stream bank 
stabilization methods in Western and Central New York State 
by Agricultural Research Service; attempts to relate observed 
effects of floods as evidenced by damages to stream bank re- 
vetment, to channel geometry and to qualities of flood flows. 


Résultats obtenus sur les bassins expérimentaux de la 
France d’Outre-mer, J.RODIER. Houille Blanche y 14 n B 
Dec 1959 p 952-63. Results obtained from experimental basins 
in French Overseas Territories; systematic 10 yr study of 
floods in number of experimental basins; investigations were 
conducted on violence of floods in desert regions, decreased 
runoff in Sahelian region, effect of forest cover, of de- 
forestation, relation between maximum fiood discharges and 
surface geology, etc; data were collected concerning evapora- 
tion from open water, evapo-transpiration and retention. 


Storage Analysis and Flood Routing in Long River Reaches, 
E.M.LAURENSON. J Geophysical Research v 64 n 12 Dec 
1959 p 2423-31. Method of analyzing storage characteristics of 
reaches considerably longer than this by arbitrarily inserting 
number of hydrographs between inflow and outflow hydro- 
graphs in such way as to produce single-valued storage- 
discharge relations for shorter reaches so formed; relations 
are then used in conjunction with graphical flood-routing 
procedure to route inflow successively through several short 
reaches and so reproduce outflow hydrograph. 


Storms and Floods on Small Areas, D.W.NEWTON. J 
Geophysical Research v 65 n 7 July 1960 p 2117-23. Complete 
analysis of flood potential of watershed must include estimate 
of maximum expected flood discharge; procedure for areas 
of up to approximately 500 sq mi; procedure is based upon 
determination of maximum expected storm; standard tech- 
niques are used to compute precipitation excess and flood 
hydrograph; support for this technique for computing both 
storms and floods in Tennessee Valley area is found. 

Colorado. Floods of May 1955 in Colorado and New Mexico, 
W.C.VAUDREY. US Geol Survey—Water-Supply Paper n 
1455-A 1960 68 p, 1 map, 3 plates. General description of 
floods, flood damages, flood stages and discharges, flood-crest 
stages, and records of previous floods. 


Ohio. Floods of January-February 1959 in Ohio, W.P.CROSS, 
H.P.BROOKS. US Geol Survey—Cir n 418 1959 54 p. General 
deseription of floods, flood damages, measurements of flood 
discharge, comparison with previous floods; records of stages 
and discharges in Beaver, Muskingum, Scioto, Little Miami, 
Mill Creek, Miami, Maumee, Sandusky, Huron Cuyahoga and 
Grand river basins. 

FLOOR HEATING, 

FLOORS 


See also Building Materials; Buildings; Industrial Plants; 
Laminated Products. 

Acidproof Floor Construction with Membrane and Brick. 
Corrosion v 16 n 1 Jan 1960 p 117-19. Report of NACE Tech- 
nical Unit Committee T-6K on corrosion resistant construction 
with masonry and allied materials; factors determining type 
of floor construction required; steps in applying brick con- 
structions including cleaning, priming, membrane coating and 
brick placement. 

Boiler-House Floors. Instn Heating & Vent Engrs—J v 28 
Oct 1960 p 251-2. Type of damage, boiler design and methods 
of protection; damage can be minimized by selecting boiler 
with water cooled base or grate; where this is not possible, 
oil-fired boiler exceeding 14 million Btu/hr should have 
foundations protected by 3 in. of firebrick, plus 3 to 6 in. 
of good insulating brick; for boilers exceeding 100,000 Btu/hr 
when they are in “tanked” boiler house or in house on shrink- 
able ground, air space between boiler insulation and ground 
conerete raft can be used as protection. 

Care and Repair of Plant Floors, E.J.CLEMENT. Mill & 
Factory v 65 n 4 Oct 1959 p 116-19. Methods for repairing 
conerete, wood block and resilient tile floors; floor resurfacing 
and repairing materials include concrete, wood blocks, tile, 
oxychloride cement, asphalt mastic and mastic emulsions, 
asphalt modified and latex modified hydraulic mortars, and 
resinous compounds. 

How Industry Can Use Magnesium Grating, M.Van DYKE. 
Modern Metals v 16 n 1 Feb 1960 p 43-4, 46. Types of open 
metal flooring noted; two main types of magnesium gratings 
made by Irving Subway Grating Co, Long Island City, NY 
are riveted reticulated style, superior in strength, and pressure 
locked rectangular types, recommended for walking and static 
loads; use of magnesium gratings, its properties and ad- 
vantages described. 


See Heating—Radiant. 
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How to Maintain Conductive Floors, J.L.BRENN. Safety 
Maintenance v 118 n 5 Nov 1959 p 17-18. Precautions that 
can be taken to reduce amount of generated static electricity ; 
use of conductive floor as common ground for grounding 
strips from metal fixtures and equipment, to equalize electro- 
static potential throughout work area; results of tests which 
showed that only wax and cleaner of electroconductive type 
should be used in order to maintain floor conductivity. 


Is Your Conductive Floor Really Conductive? W.G.LEGGE. 
Safety Maintenance v 119 n 5 May 1960 p 19, 22-3. Importance 
of properly functioning conductivity in areas where materials 
or chemicals may be ignited by electrostatic spark; major 
cause of conductivity loss is use of improper maintenance 
materials; danger of in-built metal grids; importance of 
trained personnel to take regular resistance readings, with 
services of specialist to conduct training classes; necessary 
safeguards listed. 


Concrete. See also Building Materials; Concrete—Light Weight ; 
Concrete Construction—Stresses; Concrete Products—Slabs ; 
Plates—Stresses. 


Experimental Investigation of Flat Plate Floors, I.ROSEN- 
THAL. Am Concrete Inst—J v 31 n 2 Aug 1959 p 158-66. 
Investigation on circular slabs, loaded centrally and_ ec- 
centrically, representing most dangerous portion of flat plate 
floor around supporting column; 11 slabs in two sizes, 45 in. 
and 67 in. with uniform thickness of 4 in., were tested and 
failed either in punching or in flexure; shear reinforcement 
prevented punching failure; eccentric loading tends to reduce 
ultimate strength; E.HOGNESTAD’s empirical equation was 
in satisfactory agreement with test data. 


Coverings. See also Building Materials—Plastics; Tile. 


Hinteilung von PVC-Bodenbelaegen, E.FORTUN. Kunst- 
stoffe v 50 n 4 Apr 1960 p 221-3. Classification of PVC floor 
coverings; classification based on physical properties, composi- 
tion and manufacturing processes comprises homogeneous 
covering (single layer), homogeneous covering (two or more 
layers of same construction which are firmly combined), 
multilayered covering (usually thin, low-filler-content work- 
ing layer with one or more high-filler-content underlayers), 
homogeneous PVC working layer with attached underlayers 
other than plasticized PVC. 

Measurements of Human Reaction to Hardness of Floor 
Covering, R. SCHJOEDT. ASTM—Bul n 247 July 1960 p 53-6. 
Electromyography is used to record work done by leg muscles 
in subjects walking on various floor coverings; results are 
compared with hardness and indentation tests, and relative 
hardness scale for floor surfaces is proposed. 


Tops in Floor Topping, W.A.SEVERANCE. Modern Plastics 

v 37 n 6 Feb 1960 p 104-5. Use of epoxy “monolithic” top- 

pings and linings, applied by trowel to concrete floors ; suitable 

for floors in warehouses, in metal plating and pickling areas 
and in chemical plants. 

Plastics. Coverings. 


Rubber. Electrically conducting Rubber Flooring. Brit Standards 
Instn-——-Brit Standard n 8187 1959 9 p. Standard specifies re- 
quirements for electrically conducting rubber flooring having 
resistance not greater than 5x10* ohms; reference is to flooring 
to be used in hospital operating theaters, certain buildings 
used for manufacture and processing of explosives, ete, where 
it forms important link in providing safe path for discharge 
of electricity from objects and persons. 

FLOTATION. See Coal Preparation—Flotation ; Ore Treatment 
—F lotation. 


FLOUR MILLS. See Lubrication—Food Products Plants; Ma- 
terials Handling—Flour Mills. 

FLOW MEASUREMENT. See Flow Meters; Flow of Fluids— 
Measurement; Flow of Water—Measurement. 

FLOW METERS 


See also Chemical Plants—Instruments; Flow of Fluids— 
Measurement; Gas Measurement; Gas Meters; Petroleum Pipe 
Lines—F low ; Petroleum Refineries—Instruments ; Water 
Meters; Water Works—Control. 

Centrifugal Flow Measurement, J.T.CORTELYOU. Instru- 
ments & Control Systems v 33 n 2 Feb 1960 p 276-80. 
Principles of measuring flow by using centrifugal force de- 
veloped in circular loop of pipe; features of full circle pipe- 
bend centrifugal meter, by use of which coefficient that does 
not vary with flow rate or viscosity, can be determined 
directly from formula rather than from empirical test data; 
relative immunity to pulsation errors, and extreme simplicity 
of meter, featuring no reduction in pipe cross-section area. 

Coefficients of Discharge of Quadrant-Type Concentric 
Orifice Meter, with Flange, Radius, and Corner Taps, H. 
LOPEZ, C.DUHNE, L.P.EMERSON, N.VALVERDE, 5S. 
MIRELES. ASME—Paper n 59-A-106 for meeting Nov 29-Dec 
4 1959 8 p. Coefficients of discharge obtained in order to check 
constancy of orifices over wide range of R, as well as their 


, 
See Floors 


reproducibility ; experiments conducted on two different meters, 
with two sets of six orifices, and by two different individuals ; 
coefficients over range of tube R from 1000 to 90,000 showed 
negligible deviation, within experimental errors, 


FLOW METERS—Continued 


Die Berechnung des Schwebekoerper-Durchflussmessers, K. 
LUTZ. Regelungstechnik v 7 n 10 Oct 1959 p 355-60. Calcula- 
tion of suspended body flow meter; formulas for calculating 
characteristics of variable area flow meter, derived from 
linear and quadratic resistance laws for bodies placed in 
fluid; empirically established table of calibration factors 
which permits transformation of one formula into other. 


Die elektronische Messung der Stroemungsgeschwindigkeit 
und der Turbulenz, R.F.STARITZ. VDI Zeit v 102 n 3 Jan 
21 1960 p 94-7. Electronic measurement of flow rate (of 
gases) and of turbulence spectrum; illustrated description of 
hot-wire anemometer for constant wire temperature; in con- 
junction with oscillograph, small dimensions of wire and 
selected amplifier and measuring equipment enable almost 
punctiform measurements of gas velocity over wide range; 
turbulence is measured to frequencies exceeding 80 ke/sec. 


Flowmeters for Measurement of Gas Temperatures, D.S. 
SCOTT. Chem Eng Science v 12 n 2 May 1960 p 127-32. 
Method for measuring true temperature of flowing gas when 
total gas flow is very small, or when gas velocity is low; 
applicable to high temperature gas reactions, either catalytic 
or noneatalytic; temperature measurement can be made using 
single silica capillary flow meter at known flow rates, and 
with manometric thermometer using capillary and nozzle in 
series. 

Fluid Meters—Their Theory and Application. 5th ed, 1959, 
ASME, New York, NY, 2038 p, $8.00. Report of ASME Re- 
search Committee reviews developments in science and tech- 
nology of fluid mechanics in 21 yr since last report; topics 
covered include classification and nomenclature, theory and 
fundamentals of fluid meters, and constants and factors use- 
ful in fluid metering. 


Gyroscopic Mass Flowmeter, M.M.DECKER. Control Eng v 
7 n 5 May 1960 p 189-40; see also Engrs’ Digest v 21 n 7 
July 1960 p 92-3. New approach to measuring mass flow, 
based on gyroscope principle; loop of pipe vibrating almost 
imperceptibly measures mass flow of nearly anything passed 
through it, from heavy liquids to light gases. 


Mass Flowmeters—New Tool for Process Instrumentation, 
C.M.HALSELL. Instrument Soc America—J v 7 n 6 June 
1960 p 49-62. Review of working principles and features of 
“true” mass flow meters; explanation of flow meters measur- 
ing mass by density compensations to volumetric flow rate; 
principles, performance specifications, ranges and applications 
on 17 commercially available mass flow meters; Pt 1: Basic 
Types of Mass Flowmeters, C.M.HALSELL, 50-3; Pt 2: Basic 
Types of Inferential Mass Flowmeters, C.M.HALSELL, 54-6; 
Pt 3: Look at Mass Flowmetering Hardware, 57-62. 


New Flowmeter for Pulsating Gas Flow, T.ISOBE, H. 
HATTORI. Instrument Soe America—J v 6 n 12 Dec 1959 
p 38-48. Development and field testing of differential pressure 
meter which accurately measures flow of pulsating gas 
streams; it can be applied to flow control and regarded as 
first-order lag system whose time constant may be varied ac- 
cording to period of pulsation. 


Pitot Tube... Another Measurement Tool, H.T.LIBBY. 
Gas v 35 n 12 Dee 1959 p 109-16. Construction, operation, and 
measuring procedures for instrument which measures liquids 
over wide range of velocities and gases at high velocities, 
and which can be installed in any line or duct, regardless of 
size, pressure or location, without disturbing line operation 
or introducing additional pressure losses; methods for taking 
readings ; using apparatus, velocities as low as 2 or 3 fps can 
be measured and accuracies in order of plus or minus 2% 
can be achieved. 


Recent Developments in Fluid Flow Metering, A.LINFORD. 
Indus Chemist v 36 n 421 Mar 1960 p 107-13. Survey of Dall 
differential pressure devices, electromagnetic and ultrasonic 
flow meter ; Dall tube and orifice plate use differential pressure 
principle to produce lower irrecoverable pressure loss for less 
initial cost; characteristics of electromagnetic meter which 
can handle viscous liquids and slurries and whose detecting 
element causes no pressure loss; no commercial ultrasonic 
flow meter is available yet. 


Small-Diameter-Orifice Metering, T.J.FILBAN, W.A.GRIF- 
FIN. ASME—Trans—J Basic Eng v 82 Ser D n 8 Sept 1960 
p 735-40, Present equations for calculating flow coefficient in 
orifice metering are considered invalid for meters smaller 
than 2 in.; results of 398 tests on 26 orifice tube combinations 
show that general equation could be written describing all 
tests in both % and 1-in. pipe size within arithmetic dif- 
ference of 0.4%. Paper 59-A-101. 


Study of Viscosity Effect and Its Compensation on Turbine- 
Type Flowmeters, W.F.Z.LEE, H.KARLBY. ASME—Trans— 
J Basic Eng v 82 Ser D n 3 Sept 1960 p 717-28. Analysis of 
viscosity effect on meter accuracy formulated by use of 
physical reasoning and experimental evidence; methods of 
compensating for effect of viscosity; one method analyzed 
and design criteria developed for constructing viscosity com- 
pensator; test results of turbine meter before and after 
installation of compensator, Paper 59-A-105. 
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Theoretical Basis of Calculations for Volumetric-Type Flow 
Meters for Fluids, I.A.DMITRIEV. Measurement Techniques 
(Translation of Izmeritel’naya Tekhnika) n 5 Sept-Oct 1958 
p 590-8. Study to provide theoretical basis for choice of de- 
sign and evaluation of geometrical dimensions of metering 
parts of liquid flow meter in closed stream with predetermined 
ental error and for given practical operating condi- 
ions. 


Throat Tap Nozzles Used for Accurate Flow Measurements, 
K.C.COTTON, J.C.WESTCOTT. ASME—Trans—J Eng for 
Power v 82 Ser A n 4 Oct 1960 p 247-63. History of design, 
manufacture, calibration, and use of 17 nozzles built by 
General Electric Co for accurate water flow measurements in 
conducting performance tests on large steam turbine generator 
units; purpose was to eliminate all known errors that affect 
flow measurement by 0.1% or greater; in use they were 
installed between flanges in existing station piping. Paper 
59-A-174. 

Ultrasonic Flow Measurement for Industrial Purposes, R.E. 
FISCHBACHER. Automation Progress v 5 n 2 Feb 1960 p 40-2, 
54-5. Ultrasonic techniques, making use of drift of signal in 
flowing fluid; restrictions in industrial use of technique re- 


sult from its inaccuracy at low rates of flow; outline of 
developments to overcome inaccuracy of ultrasonic flow 
meters. 


Ultrasonic Flowmeter, H.DAHIKE, W.WELKOWITZ. IRE 
Int Convention Ree v 8 pt 6 (Component Parts, etc) 1960 p 
255-60. Ultrasonic flowmeter is described in which ability of 
flowing liquid to deflect sound beam propagated transverse to 
flow is used as principle of operation. 


Variable Orifice Flowmeters—Go Linear! E.C.EVANS. In- 
strument Soc America—J v 7 n 5 May 1960 p 91-3. Flow 
meter developed at Oak Ridge Gaseous Diffusion Plant operates 
in critical flow region, using long narrow slit of variable 
length as flow element; its characteristics make it ideal for 
automatic computation or control of flow. 

Magnetic. Low- Conductivity Magnetic Flowmeter, D.R.LYNCH. 
Control Eng v 6 n 12 Dee 1959 p 122-3. Redesigned flowmeter- 
ing system that will handle liquids or slurries with conductivi- 
ties as low as 0.1 umho per cm; lower conductivity threshold 
is achieved by reduction of cable and transformer capacitance. 


Magnetic Flowmeters are Proving Out. Can Chem Process- 

ing v 44 n 3 Mar 1960 p 64-5, 101. Operation and features of 
device having sensing elements which consist of two tiny 
probes set fiush with wall of meter, which is straight tube; 
unit has no obstructions, pressure loss, plugging, or fouling 
and does not need constant purging or cleaning; applications 
include pulp and paper industry, chemical field, metals process- 
ing industry, and water sewage treatment plant. 
Recording. Automatic Digital Recorder for Impeller-type Cur- 
rent-Meters, W.H.P.LESLIE. Instrument Practice v 14 n 8, 
9 Aug 1960 p 881-5, Sept p 980-2. New method of recording 
speed of current meters, making use of automatic control 
unit for switching on counters for pre-selected period and 
number of timing cycles; after each period counters are 
illuminated, photographed, and reset, and next run com- 
mences; timing period can be varied in steps between 5 and 
1000 see within error of 0 to —3 msec and plus or minus 
0.001%; special unit for calibration of current-meters in 
ship model tank. 


Frequency-to-Period-to-Analog Computer for Flowrate 
Measurement, T.W.BERWIN. IRE—Trans on Electronic Com- 
puters v EC-9 n 1 Mar 1960 p 62-71. Special purpose non- 
linear analog computer which accepts a-c voltage of varying 
frequency, and provides output voltage proportional to input 
frequency f—1/T computed once for every cycle; applica- 
tion of computer and results presented for fast readout and 
recording of gas and liquid turbine type flowmeters. 


FLOW OF AIR. See Aerodynamics; Ventilation; Wind Tun- 
nels; also all entries and cross references under Flow of 


Fluids. 


FLOW OF FLUIDS 

See also Aerodynamics; Cavitation; Chemical Processes— 
Fluidiaation ; Distilling Apparatus ; Dust—Analysis ; Flame Re- 
search; Flow of Water; Gas Pipe Lines—Flow; Hydrody- 
namics; Internal Combustion Engines—Flow Problems; Low 
Temperature Engineering ; Magnetohydrodynamics ; Mass Trans- 
fer; Mathematics ; Mechanics; Natural Gas Pipe Lines—Flow ; 
Petroleum Reservoir Engineering; Pulp Manufacture—Flow ; 
Rheology ; Shock Waves. 


Asymptotic Value of Pair Distribution Near Wall, J.L. 
LEBOWITZ. Physics of Fluids v 3 n 1 Jan-Feb 1960 p 64-8. 
Asymptotic value calculated of pair probability density 
rhoz(r2, ri) for finding fluid particle at point r2 far in in- 
terior of fluid, when it is known that there is particle at r1 
in contact with walls of container; this value is different 
from well-known expression when both rz and ri are in in- 
terior of fluid; derivation is based on virial theorem for 
total momentum fluctuations in equilibrium system and makes 
use of assumption that there are no long range correlations 


in fluid, 
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Behavior of Small Regions of Different Gases Carried in 
Accelerated Gas Flows, G.RUDINGER, L.M.SOMERS. J Fluid 
Mechanics v 7 pt 2 Feb 1960 p 161-76. Regions move faster 
or slower depending on whether their density is smaller or 
larger than that of main flow; to illustrate effect, flow velocity 
behind known pressure waves in shock tube is compared with 
observed velocity of bubble produced by spark discharge; 
theory is developed which permits computation of response of 
such bubbles to accelerations. 


Chislennye metody v gazovoi dinamike, A.A.DORODNITSYN. 
Archiwum Mechaniki Stosowanej v 12 n 1 1960 p 13-27. 
Numerical methods in gas dynamics; strong discontinuities 
constitute principal difficulty in solving equations of gas 
dynamics ; three methods for solving such equations are given: 
method of finite differences, method of integral relations, and 
method of characteristics. (In Russian). 


Circulation in Liquid Drops, F.H.GARNER, P.J.HAYCOCK. 
Roy Soec—Proc v 252 n 1271 Oct 27 1959 p 457-75. Various 
aspects of drop motions through liquids are discussed to 
clarify mechanism by which liquid/liquid interface influences 
transfer of momentum and mass across it; internal motion 
and distortion are shown to affect draw characteristics at 
high Reynolds numbers (100 to 1000); Hadamard and Hill 
vortex models are compared; it is shown that presence of 
impurities such as small surface-active agent concentrations, 
although lowering interfacial tension, reduces velocity of 
circulation in vortex. 


Continuum Equations in Dynamics of Rarefied Gases, M. 
KROOK. J Fluid Mechanics v 6 pt 4 Nov 1959 p 523-41. 
Procedure for translating boundary-value problems of gas 
dynamics from microscopic form into approximately equivalent 
continuum form; continuum formulations involve state-vari- 
ables that are half-space moments, or complete moments of 
molecular distribution functions; moment equations derived 
from kinetic equations, are reduced to determinate set by 
representing distribution functions as sums of ‘modified 
Maxwellian functions based on various characteristic tempera- 
tures and velocities’. 


Cross Stress in Laminar Flow of Liquids, M.REINER. 
Physies of Fluids v 3 n 3 May-June 1960 p 427-32. It is shown 
that cross-elasticity effects exist in simple homogeneous liquid 
such as toluene; effects manifest themselves in cross stresses 
observed in instrument consisting of two circular metal 
plates, one stationary, other rotating opposite it; apparatus 
is described in detail. 

Disturbances Due to Motion of Cylinder in Two-Layer Liquid 
System, L.H.CARPENTER, G.H.KEULEGAN. US Bur Stand- 
ards—J Research—Eng & Instrumentation v 64C n 3 July- 
Sept 1960 p 241-53. Disturbance created at interface of 
system is studied for various sizes and shapes of cylinders, 
depths of liquids, cylinder velocities, and density ratios; char- 
acteristics of disturbances in each of three categories are 
related to variables of system; theoretical analysis is given 
for disturbances of first category. 22 refs. 

Drag on Spheres and Cylinders in Stream of Dust-Laden 
Air, T.GILLESPIB, A.W.GUNTER. ASME—Trans—J Applied 
Mechanics v 26 Ser E n 4 Dec 1959 p 584-6. Features of 
system developed for measuring drag; study limited to 
relatively low R; results indicate that presence of dust has 
little effect upon pattern of flow; drag on fiber could only 
be assessed at dust concentrations below 5 kg per cu m as 
it was not possible to see end of fiber at higher dust concen- 
trations. 

Einfluss des Lueckenvolumens auf den Druckverlust in 
gasdurchstroemten Fuellkoerpersaeulen, G.SONNTAG. Chemie 
Ingenieur-Technik v 32 n 5 May 1960 p 317-29. Influence of 
voids volume on pressure drop in gas flowing through packed 
columns; measured pressure drop in columns of various 
diameters packed with steel balls, cylindrical packing, and 
Raschig rings; equation for pressure drop permits quantita- 
tive caleulation of velocity field for various packing cross 
sections and known distribution of voids volume. 


Entropy Production and Pressure Waves, G.ROSEN. Physics 
of Fluids v 3 n 2 Mar-Apr 1960 p 188-90. Neglecting thermal 
conduction and viscous dissipation, velocity-free equations of 
one-dimensional flow are derived; strength of finite amplitude 
pressure waves is introduced into theory; this quantity is 
conserved if entropy of each fluid particle remains constant 
with time; growth or decay of strength is examined for 
perfect gas which produces entropy. 


Experiments on Flow Past Circular Cylinder at Low 
Reynolds Number, D.T.TRITTON. J Fluid Mechanics v 6 pt 
4 Nov 1959 p 547-67, 4 plates. Measurements of drag on 
circular cylinders, made by observing bending of quartz 
fibers, in stream with R range 0.5-100; experimental evidence 
advanced for transition in mode of vortex street in wake 
of cylinder at R around 90. 


Experiments on Stability of Spiral Flow Between Rotating 
Cylinders, R.J.DONNELLY, D.FULTZ. Nat Acad Sciences— 
Proce v 46 n 8 Aug 1960 p 1150-4. First results with apparatus 
designed to observe features of fiow for case where outer 
cylinder is at rest; included are observations of overstable 
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character of cellular motions and determination of critical 
Taylor number for R of axial flow up to 100. 


Free Convection in Tilted Open Thermosyphon, ¥F.M.LESLIE. 
J Fluid Mechanics v 7 pt 1 Jan 1960 p 115-27. Approximate 
solutions found for fluid flow and heat transfer in heated 
cylinder, closed at bottom and opening at top into reservoir 
of cool fluid, which has been tilted at small angle to vertical ; 
one solution found for large Rayleigh number when boundary 
layer does not fill tube, and another for small Rayleigh num- 
ber when boundary layer fills tube; in both cases tilting 
causes small increase in heat transfer. 


Fundamental Aspects of Solids-Gas Flow, L.B.TOROBIN, 
W.H.GAUVIN. Can J Chem Eng v 37 n 4, 5, 6 Aug 1959 p 
129-41, Oct p 167-76, Dec p 224-36. Aug: Idealized sphere 
motion in viscous regime; drag for single spherical particles 
moving rectilinearly at pre-wakeforming R_ through infinite 
undisturbed field. Oct: Sphere wake in steady laminar fluids ; 
boundary-layer separation; vorticity transfer; Strouhal-num- 
ber phenomena; fine-scale processes; 2-dimensional cylinder 
studies. Dec: Accelerated motion of particle in fluid; flow 
fields around blunt bodies. 288 refs. 


Hydrodynamics of Flow Between Horizontal Concentric 
Cylinders—2, A.H.NISSAN, F.C.HAAS. Chem Eng Science v 
11 n 3 Nov 1959 p 207-11. Generalized criteria and correlation 
of heat transfer data; neutral stability criteria for generalized 
case of flow due to circumferential pumping and rotation of 
inner cylinder are reviewed; heat transfer data taken from 
literature have been recalculated. Pt 1 indexed in HEngineer- 
ing Index 1959 p 473 from v 7 n 4 1958 issue. 


Influence of Pressure History on Momentum Transfer in 
Rarefied Gas Flows, F.C.HURLBUT. Physics of Fluids v 3 
n 4 July-Aug 1960 p 6541-4. Coefficient for tangential mo- 
mentum transfer sigma between boundary and flow of rarefied 
gas has been investigated by rotating cylinder technique; 
systematie perturbation of pressure history of active surfaces 
were made and correlated with observed variation of sigma; 
h-p history results in lowering of sigma with time; l-p history 
results in constant values of sigma. 

Inviscid Flow of Reacting Mixture of Gases Around Blunt 
Body, W.LICK. J Fluid Mechanics v 7 pt 1 Jan 1960 p 128-44. 
General numerical procedure whereby details of steady in- 
viscid flow of mixture of perfect gases about blunt body, in- 
cluding effects of finite dissociation and recombination rates, 
may be calculated; several numerical examples calculated in 
order to apply numerical procedure to specific cases and to 
show effects of finite reaction times on flow about blunt body. 


Laminar Flow in Open Thermosyphon, with Special Ref- 
erence to Small Prandtl Numbers, F.M.LESLIF, B.W.MARTIN. 
J Mech Eng Science v 1 n 2 Sept 1959 p 184-93. By use of 
approximate methods, rates of heat transfer are predicted for 
laminar flow due to natural convection in heated vertical 
cylinders closed at lower end and opening at top into reservoir 
of cool fluid; flow found for small values of Prandtl] number 
associated with mercury and liquid metals; type of flow 
found to depend upon Prandtl number as well as product of 
Rayleigh number and radius/length ratio. 


Longitudinal Laminar Flow Between Cylinders Arranged 
in Regular Array, E.M.SPARROW, A.L.LOEFFLER, Jr. A.I. 
Ch. BE. J v 5 n 8 Sept 1959 p 325-30. Analysis to determine 
pressure drop, shear stress and velocity distribution char- 
acteristics of system; configuration under investigation has 
potential application in compact heat exchangers for nuclear 
reactors and other situations; analytical solution has been 
obtained for system; results also of interest in theory of flow 
through uneonsolidated porous beds. 


Modeles de courant de densites, L.J.TISON. Revue CG v 1 
n 10 1959 p 5-15. Models of density flow; discussion of 
general differential equations of stratified currents and their 
integration; stability of plane of contact; necessary condi- 
tions of similarity; stratified flow from tanks, flow with 
little mixing at plane of separation, and with more pro- 
nounced mixing resulting in horizontal stratification of 
layers, density of which decreases more or less continuously 
in upward direction. 


Monte Carlo Caleulation of Molecular Flow Rates through 
Cylindrical Elbow and Pipes of Other Shapes, D.H.DAVIS. J 
Applied Physics v 31 n 7 July 1960 p 1169-76. Method de- 
vised for calculation of flow rates in vacuum systems where 
mean free path for intermolecular collisions is large com- 
pared to dimensions of pipes; results for straight cylindrical 
pipe, cylindrical elbow, annulus between two concentric 
cylinders, straight cylindrical pipe with restricted openings, 
and straight cylindrical pipe with restricted openings and 
plate to block direct beam between openings. 


Non-Equilibrium Flow over Wavy Wall, W.G.VINCENTI. J 
Fluid Mechanics y 6 pt 4 Nov 1959 p 481-96. Small-disturbance 
solution is obtained for steady two-dimensional flow over 
sinusoidal wall of inviscid gas in vibrational or chemical 
non-equilibrium; results based on single, linear, third-order 
partial differential equation, which plays same role as does 
Prandtl-Glauert equation in equilibrium flow; solution is 
valid throughout range from subsonic to supersonie speeds 
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and for all values of rate parameter from equilibrium to 
frozen flow. 


Note on Breakdown of Continuity in Motion of Compressible 
Fluid, D.C.PACK. J Fluid Mechanics v 8 pt 1 May 1960 p 
103-8. Considering relationships holding among characteristics 
in unsteady motion involving plane, axially or spherically 
symmetrical flow of compressible inviscid fluid, it is" shown 
that existence of region of compression anywhere in flow 
must lead to breakdown of continuity; paper generalizes and 
unites previous work on this topic, and discusses some recent 
numerical calculations in which expected discontinuity was 
not found. 


Numerical Solution of Hyperbolic Systems of Partial Dif- 
ferential Equations in Three Independent Variables, D-S. 
BUTLER. Roy Soe—Proe (Ser A) v 255 n 1281 Apr 5 1960 
p 232-52. Original method of integration is described for 
quasilinear hyperbolic equations in three independent vari- 
ables; application to equations governing unsteady plane flow 
and steady supersonic flow; numerical example of flow over 
delta-shaped body is computed. 


Obtekanie koleblyushcheisya poverkhnosti potokom  sil’no 
razryazhennogo gaza, N.T.PASHCHENKO. Prikladnaya Mate- 
matika i Mekhanika v 23 n 4 July-Aug 1959 p 760-5; see also 
English translation in Applied Mathematics & Mechanics v 23 
n 4 1959 p 1081-9. Flow of highly rarefied gases around 
oscillating surfaces; determination of total force, acting on 
unit surface, which performs small unsteady motions while 
moving forward, and of its projections in directions cor- 
responding to normal pressure, friction, ete; validity of 
analysis of flows around coneave surfaces with usual free- 
molecular assumptions. 


On Flow Past Quarter Infinite Plate Using Oseen’s Equa- 
tions, K.STEWARTSON, L.HOWARTH. J Fluid Mechanics v 
7 pt 1 Jan 1960 p 1-21. Determination, on basis of Oseen’s 
equations, of flow past quarter-plane with its leading edge 
normal to, and its side edge parallel to, uniform incident 
stream; solution is completed, except for region in vicinity 
of corner; away from vicinity of side edge, flow will ap- 
proximate to 2-dimensional flow past semi-infinite plate. 

On Fundamental Formula of Non-Newtonian Flow, Y. 
TOMITA. Japan Soe Mech Engrs—Bul v 2 n 7 Aug 1959 p 
469-74. Fundamental equations of motion for pseudo-plastic 
and dilatant fluids are reduced and then it is proved that 
equations of minimum dissipation of energy for these fluids 
are equivalent to motion equations, if inertia terms are 
neglected and external forees derived from potential or zero; 
flow past sphere is approximately solved using this energy 
method. 

On Indeterminateness of Boundary Conditions for Mixing of 
Two Parallel Streams, K.T.YEN. ASME—Trans—J Applied 
Mechanics v 27 Ser E n 38 Sept 1960 p 390-2. Method for 
determination of interface velocity, location of interface in 
mixing region, and transverse force acting on dividing wall 
as consequence of mixing; calculations for two free stream 
velocity ratios, 0.5 and 0. Paper 59-A-68. 


On Mathematics of Exchange Processes in Fixed Columns 
—Equilibrium-Theory and Perturbation Solutions, and Their 
Connexion with Kinetic-Theory Solutions, for General Entry 
Conditions, S.GOLDSTEIN, J.D.MURRAY. Roy Soe—Proe v 
252 n 1270 Sept 29 1959 p 3860-75. Equations for exchange 
process are reduced to specified equation; for r less than 1 
solution for entry conditions must become discontinuous ; 
using solutions obtained, closer approximations to _ kinetic 
theory solution are found; satisfactory approximations ob- 
tained by improving solutions away from discontinuity by 
non-singular perturbation method. 


On Mathematics of Exchange Processes in Fixed Columns— 
Limiting Values, and Correction Terms, for Kinetic-Theory 
solution with General Entry Conditions, S.GOLDSTEIN, J.D. 
MURRAY. Roy Sce—Proc v 252 n 1270 Sept 29 1959 p 348-59. 
Methods previously developed are used to find limiting value 
of u as epsilon approaches 0, epsilon being ratio of volume 
flux of fluid to exchange coefficient, and also, to find closer 
approximations in some cases for small but nonzero epsilon; 
formation, growth, and position change of singularity in 
limiting value are discussed. 


On Mathematics of Exchange Processes in Fixed Columns— 
Solution for General Entry Conditions, and Method of Ob- 
taining Asymptotic Expressions, S.GOLDSTEIN, J.D.MUR- 
RAY. Roy Soe—Proc v 252 n 1270 Sept 29 1959 p 834-47. 
Exchange process equations between suitable solid and flowing 
fluid in fixed column-heat exchange, ion exchange, adsorption 
or adsorption exchange are solved for general entry condi- 
tions; expressions may be found for large values of ratio of 
exchange coefficient to rate of volume flux of fluid for various 
cases ; results agree with those for leading terms in asymptotic 
solution obtained by ‘equilibrium theory’ equations. 


On Rayleigh’s Problem for Compressible Fluids, M.HANIN, 
Quarterly J Mechanics & Applied Mathematics v 18 Pt 2 May 
1960 p 184-98. Study of unsteady flow generated in viscous 
heat-conducting gas by infinite flat plate set in motion in its 
own plane; corresponding Navier-Stokes equations, linearized 
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for small Mach number, are treated by operational methods; 
solution exhibits transition of flow from its short-time to its 
large-time form. 


On Stability of Shear Layer, J.MENKES. J Fluid Mechanics 
v 6 pt 4 Nov 1959 p 518-22. Effect of density variation in 
absence of gravity on stability of horizontal shear layer be- 
tween two streams of uniform velocities; density assumed to 
decrease exponentially with height, and velocity is represented 
by U(y) = tanh y; method of small disturbances employed 
to obtain neutral stability curve; it is demonstrated that 
disturbances with wave-numbers larger than width of transi- 
tion layer are attenuated. 


Oseen Flow Past Cireular Disk, L.M.HOCKING. Quarterly J 
Mechanics & Applied Mathematics vy 12 pt 4 Nov 1959 p 
464-75. Streaming motion of viscous liquid past circular disk 
normal to stream was found on basis of Oseen’s approxima- 
tion; solution is found for low R in form of series expansion 
in R; solution also found for high R, although Oseen approxi- 
mation is then invalid in boundary layer and wake, and drag 
coefficient is found to be about twice experimental value. 


Rotation of Plane Lamina in Visco-Elastie Liquid, S.K. 
SHARMA. Applied Sci Research Sec A v 9 n 1 1959 p 48-52. 
Study of rotation of infinite plane lamina coinciding with 
plane z= 0, and rotating about axis nu=0, with constant 
angular velocity Omega in visco-elastic fluid, whose rheologi- 
cal behavior at small rates of shear may be represented by 
stress-strain law; equations have been reduced to dimension- 
less ordinary differential equations and solved by Karman- 
Pohlhausen method; effect of elasticity shown to depend upon 
two dimensionless parameters tau=2 kappa. 


Shearing Flow Over Wavy Boundary, T.B.BENJAMIN. J 
Fluid Mechanics v 6 pt 2 Aug 1959 p 161-205. Theoretical study 
of shearing fiows bounded by simple harmonic wavy surface, 
object being to calculate normal and tangential stresses on 
boundary ; flow considered is approximately parallel in absence 
of waves, being exemplified by two-dimensional boundary layers 
over plane; account is taken of viscosity; boundary conditions 
are made as general as possible by including three cases where 
boundary is rigid, flexible yet still solid, or completely mobile 
as if it were interfaced with second fluid. 


Shock-Tube Technique to Determine Steady-Flow Losses of 
Orifices and Other Duct Elements, G.RUDINGER. ASME— 
Trans—J Basic Eng v 82 Ser Dn 1 Mar 1960 p 195-200. 
Indexed in Engineering Index 1959 p 477 from Paper n 
59-Hyd-13. 

Stabilitaet der Stroemung in einem zylindrischen Ringraum, 
H.LUDWIEG. Zeit fuer Flugwissenschaften v 8 n 5 May 1960 
p 135-40. Stability of flow in cylindrical ring; investigation 
of helical flow in annulus between two coaxial cylinders as 
regards its stability against formation of helical vortices; 
it is shown that problem can be reduced to classical case of 
flow between two rotating cylinders; stability criterion for 
helical flows is derived from Rayleigh’s stability criterion 
applicable to such flows. 


Steady State Solutions of Radiofrequency Discharge with 
Flow, M.F.ROMIG. Physics of Fluids v 3 n 1 Jan-Feb 1960 
p 129-33. Electron density distribution and diffusion length 
have been investigated for steady-state, diffusion-controlled 
radiofrequency discharge acting over finite portion of infinite 
cylinder in which there is uniform axial gas flow; model 
simulates to some extent flow in plasma wind tunnel; quali- 
tative relationship is obtained for influence of active cylinder 
length and gas velocity parameter on diffusion length. 


Stokes Flow Problem for Class of Axially Symmetric 
Bodies, L.E.PAYNE, W.H.PELL. J Fluid Mechanics v 7 pt 
4 Apr 1960 p 529-49. Using results of A.WEINSTEIN’s gen- 
eralized axially symmetric potential theory, general expres- 
sion is given for drag of axially symmetric configuration in 
Stokes flow, and procedure is indicated for determination of 
stream function; stream function is found for particular case 
of lens-shaped body; three Stokes flow problems whose solu- 
tions were given previously illustrate procedures. 20 refs. 


Stress-Optical Analysis of Fluids, W.PHILIPPOFF. Indus 
& Eng Chem vy 51 n 7 July 1959 p 883-4. Stress-optical co- 
efficient applicable to fluid flow; rheogoniometer successfully 
correlated with, or supplemented by, rotational viscometer ; 
recoverable shear vs shearing stress measured by recoil, 
birefringence, and rheogoniometer methods; recoverable shear 
determined from capillary measurements; results prove 
presence in flowing liquid of stress, strain and optical tensors, 
all oriented at same angle. 

Study of High Speed Gas Flow by Hydraulic Analogy: Flow 
Around Airfoil, Y.TOMITA. Japan Soe Mech Engrs—Bul v 
2 n 8 Noy 1959 p 663-9. As four dimensionless numbers must 
be equal for flows around two airfoils, and because magnitude 
of airfoil by shallow water flow of defined depth with free 
surface, differ from wind tunnel results due to difference in 
Reynolds members, experimental results were compared and 
formulas of correction were obtained; pertinence to improving 
aircraft and gas turbine performance. 


Symmetric State of Rotating Fluid Differentially Heated in 
Horizontal, A.R.ROBINSON. J Fluid Mechanics v 6 pt 4 Nov 


1959 p 599-620. Motion of fluid inside rotating annulus of 
square cross-section, whose dimensions are small compared 
with distance from axis of rotation; rigid side walls are held 
at different constant temperatures, and fluid motions that 
occur are strongly influenced by Coriolis accelerations; study 
made of azimuthally independent state, Hadley cell, in limit 
of small thermal Rossby number. 


Unsteady Rectilinear Gas Flow, D.NAYLOR. J Mathematics 
& Mechanics v 9 n 1 Jan 1960 p 1-18. Effect of using 
modified stream function on equations of unsteady non- 
isentropic rectilinear gas flow studied; general problem is 
reduced to that of quasi-linear partial differential equation 
homogeneous in second order derivatives; equation possesses 
special integrals for suitably prescribed entropy distributions ; 
other integrals are obtained by concentrating on degenerate 
solutions analogous to simple waves. 


Viscosity of Suspension of Spheres, A.D.MAUDE. J Fluid 
Mechanics v 7 pt 2 Feb 1960 p 230-6. It is shown that Stoke’s 
flow perturbation field, due to addition of sphere to shear 
flow of fluid containing number of noninteracting spheres, 
has property that total additional shearing force, acting on 
any plane normal to direction of velocity change, is zero; 
effect of all spheres is to reduce mean shear by factor 1-2.5c, 
where ¢ is concentration ; this suggests that Einstein’s viscosity 
law should be altered when ¢ is not small. 


Analogies. Electric/Hydraulic Cireuit Calculations, R.H.WAR- 


RING. Hydraulic Power Transmission v 5 n 55 July 1959 
p 448-50. From viewpoint of mathematical analysis, basic 
hydraulic and electrical circuits can be considered analogous ; 
reducing hydraulic circuit to analogous system may be useful 
method of approach; Q =P/Rh by analogy with Ohm’s Law 
I= E/R, where Q= flow rate, P = pressure, and Rh = hy- 
draulic resistance; additional analogies for inductance, capa- 
citance, and impedance; examples of mathematical formula- 
tion. 


Electrolytic Plotting Tank, R.V.GREENLAND, W.N. 
HOLDEN. S African Mech Engr v 9 n 12 July 1960 p 318-28. 
All physical phenomena which obey same differential equation 
are analogous; in particular all ‘Potential’ flow, or field prob- 
lems obey Laplace’s equation; one of most useful analogies for 
solution of two or three dimensional steady state flow or field 
problems is electrolytic plotting tank; design, construction 
and use of electrolytic plotting tank. 


Hydraulic Analogue for One Dimensional Unsteady Gas 
Dynamics, W.H.T.LOH. Franklin Inst—J v 269 n 1 Jan 1960 
p 43-55. For two dimensional steady flow, equations of con- 
tinuity, momentum, and energy have been found to be 
identical for irrotational isentropic flow of perfect gas with 
specific heat ratio of 2.0, and incompressible frictionless flow 
of water in open horizontal channel of rectangular cross- 
section; paper presents results found for one dimensional 
unsteady flow; work shows that equations of continuity, 
momentum, energy, waves, and wave propagation are also 
identical for isentropic perfect gas flow having any specific 
heat ratio. 


Boundary Layer. See also Aerodynamics—Roundary Layer; 


Flow of Water—Pipes. 


Application of Boundary-Layer Theory to ~- Power-Law 
Pseudo-Plastic Fluids: Similar Solutions, W.R.SCHOWALTER. 
A.L.Ch.E. J v 6 n 1 Mar 1960 p 24-8. Similar solutions to 
boundary layer equations for pseudoplastic power-law fluids 
are mathematically possible for certain types of potential- 
velocity relationships; at most, similar solutions will be pos- 
sible only for case of flow past flat plate where potential- 
velocity vector is not perpendicular to leading edge of plate. 


Boundary Layer Over Flat Plate in Presence of Shear Flow, 
L.TING. Physics of Fluids v 3 n 1 Jan/Feb 1960 p 78-81. 
Governing equations of incompressible boundary layer over flat 
plate in presence of shear flow with finite vorticity are de- 
rived; for large vorticity, similarity solution is obtained; for 
moderate vorticity, one of governing equations is replaced 
by approximate one for which similarity solutions exist. 


Boundary-Layer. Solution for Flow in Diverging Passage 
Having Swirl Component, M.A.SINBEL. ASME—Trans—J Ap- 
plied Mechanics v 26 Ser En 4 Dee 1959 p 477-84. Solution 
given to estimate boundary layer thickness owing to transla- 
tional and rotational motion; solution is attempt to derive 
boundary Jayer equations when main stream possesses both 
swirl and axial velocity; boundary layer momentum integral 
equations derived for set of spherical polar coordinates. 


Boundary Layer Stabilization by Distributed Damping, M.O. 
KRAMER. Am Soc Naval Engrs—J v 72 n 1 Feb 1960 p 
25-30. Method for retaining stable or laminar boundary layer 
over entire wetted surface of high speed bodies and profiles ; 
theory of distributed damping for ducted coatings; marine 
tests on ducted coating, used on towed bodies, which con- 
sists of heavy rubber diaphragm supported by multitude of 
tiny rubber stubs; space between stubs represents eapillary 
ducts which can be filled with damping fluid of appropriate 
viscosity; tests were made with water and with silicone fluid 
in capillary ducts. 
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Determination of Local Skin Friction and Thickness of 
Turbulent Boundary Layers from Velocity Similarity Laws, 
P.S.GRANVILLE. Int Shipbldg Progress v 7 n 69 May 1960 
p 213-20. Indexed in Engineering Index 1959 p 474 from US 
Navy Dept—David Taylor Model Basin—Report n 1340. 


Development of Turbulent Boundary Layers with Negligible 
Wall Stress, A.-A-TOWNSEND. J Fluid Mechanics v 8 pt 1 
May 1960 p 143-55. More careful consideration of assumptions 
used by B.S.STRATFORD (Engineering Index 1959 p 474) 
leads to alternative version of theory which yields more 
consistent and complete description of turbulent boundary 
layer with zero wall stress, and which is consistent with 
present knowledge of self-preserving boundary layers. 


Development of Vortex Street in Free Convection Boundary 
Layer, T.FUJII. Japan Soc Mech Engrs—Bul v 2 n 8 Nov 
1959 p 551-5. Discovery of vortex street which was found in 
course of transition of boundary layer from laminar to tur- 
bulent; at transition point number of vortices developed by 
unit time and their pitch in vortex streets are measured ; 
though theory is very simple, results are in good agreement 
with experiment. 


Development Use of Vane Device for Boundary-layer Meas- 
urements, J.G.BURNS, W.H.J.CHILDS, A.A.NICOL, M.A.S. 
ROSS. J Fluid Mechanics v 6 pt 1 July 1959 p 97-112. Hinged 
vane and sensitive electrical system for recording motion of 
vane developed for observation of fluctuating y-components of 
velocity in boundary layers; approximate theory of natural 
oscillations of vanes is presented and experimentally verified ; 
using vanes as resonant detectors, measurements are made of 
oscillations injected into laminar boundary layer on flat plate 
in wind tunnel with 0.3% free-stream turbulence. 


Ergaenzungen zum Grenzschichtquadraturverfahren von HE. 
Truckenbrodt, N.SCHOLZ. Ingenieur-Archiv v 29 n 2 1960 p 
82-92. Supplements to E.TRUCKENBRODT’s (1952) method 
for quadrature calculation of laminar or turbulent boundary 
layers; purpose is to increase applicability of method, im- 
prove accuracy of results, and simplify mathematics to enable 
use of tabulated data or programming for electronic computers 
in solution of problems; examples. 


Foreed Mixing in Boundary Layers, G.B.SCHUBAUER, 
W.G.SPANGENBERG. J Fluid Mechanics v 8 pt 1 May 1960 
p 10-32. Effect of increasing rate of mixing in turbulent 
boundary layers in region of adverse pressure gradient has 
been investigated experimentally for two-dimensional case; 
effect was found to be basically equivalent to that of de- 
creasing pressure gradient; shape of pressure distribution was 
found to have significant effect on displacement and mo- 
mentum thickness; pertinence to pressure recovery problem. 


Irrotational Motion of Two Fluid Strata Towards Line 
Sink, D.G.HUBER. ASCE—Proc v 86 (J Eng Mechanics Div) n 
EM4 Aug 1960 pt 1 paper 2573 p 71-88. Flow of two 
fluids of different density towards line sink located in bottom 
corner of rectangular configuration with upstream and ex- 
tending to infinity, was studied by relaxation techniques; 
relationships between Froude numbers in two layers were 
determined and critical condition, when lighter fluid begins 
or ceases to flow, was estimated. 


Laminar Boundary-Layer Flow Near Separation With and 
Without Suction, R.M.TERRILL. Roy Soe London-Philosophi- 
cal Trans Ser A v 253 n 1022 Sept 8 1960 p 55-100. Work 
of S.GOLDSTEIN and K.STEWARTSON extended to include 
suction through porous surface; numerical expansions ob- 
tained for skin friction and velocity distribution near to 
separation; method suitable for automatic computer permits 
distributions at all cross sections to separation to be obtained 
fr m that at leading edge; tables give distributions at selected 
cross sections, skin friction, and displacement and momentum 
thickness. 


Mass Transport in Boundary Layer at Free Oscillating 
Surface, M.S.LONGUET-HIGGINS. J Fluid Mechanics v 8 pt 
2 June 1960 p 298-306. Experiments confirm theoretical 
results that just below boundary layer at surface of free 
Wave, mass-transport gradient should be exactly twice that 
given by Stoke’s irrotational theory; results imply that any 
oscillatory boundary layer must generate second-order mean 
vorticity which diffuses inwards into interior of fluid. 


Motion of Rigid Sphere in Frictionless Cylinder, J.HAPPEL, 
P.A.AST. Chem Eng Science v 11 n 4 Jan 1960 p 286-92. 
Result involves exact solution of boundary value problem 
proposed by various authors as model of sedimenting as- 
semblage; Stokes equations of viscous flow were assumed to 
apply to steady motion of rigid sphere along axis of in- 
finitely long cylinder; results are in form of plot of stream 
lines from solution of Stokes’ approximation in viscous flow 
region. 

On Differential Equation of Boundary-Layer Theory, W.A. 
COPPEL. Roy Soe London—Philosophical Trans Ser A v 253 
n 1023 Sept 8 1960 p 101-36. In boundary layer theory, dif- 
ferential equation appears which has been solved by H.WEYL 
for certain boundary conditions; Weyl’s result is proved, and 
er ee of all solutions of equation are investigated in 
detail, 
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On Mixing of Two Parallel Streams, L.TING. J Mathematics 
& Physics v 38 n 8 Oct 1959 p 153-65. Determination of 
solution for problem of mixing of two semi-infinite streams 
within accuracy of differential equation of boundary layer 
theory; it is shown that for general case of two streams with 
different density, corresponding third boundary condition is 
obtained by replacing density Po by densities of corresponding 
streams. 

On Three-Dimensional Turbulent Boundary Layer Generated 
by Secondary Flow, J.P.JOHNSTON. ASME—Trans—J Basic 
Eng v 82 Ser Dn 1 Mar 1960 p 233-48. Indexed in Engineer- 
ing Index 1959 p 474 from Paper n 59-Hyd-6. 

Optimal Coordinates for Simple Shear Flow over Flat 
Plate, K.T.YEN. Zeit fuer Angewandte Mathematik u Physik 
v 11 n 3 May 25 1960 p 228-36. For simple viscous shear of 
incompressible fluid over semi-infinite plate, parabolic co- 
ordinates can be used as optimal coordinates; pertinent to 
determination of proper boundary conditions in case flow is 
of boundary layer type. (In English). 

Solution of Compressible Laminar Boundary Layer Equa- 
tions With Heat Transfer and Adverse Pressure Gradient, G. 
POOTS. Quarterly J Mechanics & Mathematics v 13 Pt 1 Feb 
1960 p 56-84. Numerical solution for flow along flat plate, 
maintained at certain surface temperature, and in presence 
of adverse pressure gradient; dimensionless quantities related 
to shear stress and heat transfer at wall are evaluated at 
various stations along plate from leading edge to point of 
separation. 

Stability of Free Boundary Layers Between Two Uniform 
Streams, T.TATSUMI, K.GOTCH. J Fluid Mechanics v 7 pt 
3 Mar 1960 p 433-41. Hydrodynamic stability of free boundary- 
layer flows is treated in general; asymptotic behavior of 
neutral curve, distribution of amplification factor in (a@aR)— 
plane at low R, and zero value for critical R and for phase 
velocities of disturbances are universal properties of these 
flows; method of normalizing velocity profiles is suggested ; 
existing results for stability of various profiles at large dis- 
cussed. 


Turbulent Boundary Layer at Plane of Symmetry in 
Three-Dimensional Flow, J.P.JOHNSTON. ASME—Trans—J 
Basic Eng v 82 Ser Dn 8 Sept 1960 p 622-8. Methods for 
computing characteristics, including separation, of turbulent 
3-dimensional boundary layer; reasonable agreement with 
experiment achieved by use of momentum integral techniques 
in prediction of momentum thickness, shape factor, wall shear 
stress, and location of separation. Paper n 59-A-72. 


Bubbles. See also Flow of Fluids—Viscous. 


Motion of Bubbles in Vertical Temperature Gradient, N.O. 
YOUNG, J.S.GOLDSTEIN, M.J.BLOCK. J Fluid Mechanics v 
6 pt 3 Oct 1959 p 350-6. It has been observed experimentally 
that small bubbles in pure liquids can be held stationary or 
driven downwards by means of sufficiently strong negative 
temperature gradient in vertical direction ; effect demonstrated 
to be due to stresses resulting from thermal variation of 
surface tension at bubble surface; flow field within and 
around bubble is derived, and expression for magnitude of 
Pots chains gradient required to hold bubble stationary is 
obtained. 


Rise of Bubbles in Fluidised Bed, J.F.DAVIDSON, R.C. 
PAUL, M.J.S.SMITH, H.A.DUXBURY. Instn Chem Engrs— 
Trans v 37 n 6 Dee 1959 p 323-8 Rate of rise of bubble in 
air-fluidized bed of particles was measured by observing 
time interval between release of shot of air injected at base 
of bed, and its arrival at surface as bubble; injected bubble 
of air rises at same rate as it would in inviscid liquid of 
zero surface tension; U (rate of rise) is given in terms of 
volume of bubble by semi-empirical formula derived for gas 
bubble in inviseid liquid by R.M.DAVIES and G.TAYLOR. 


Capillaries. See also Catalysis; Flow of Fluids—Porous Ma- 


terials. 


Anwendung elektronischer Vielstellen-Messtechnik auf die 
Druck- und Temperaturmessung stroemender Medien in Dros- 
selrohren, L.NARJES. Archiv fuer Technisches Messen n 288, 
290 Jan 1960 p 7-8, Mar p 49-52. Application of electronic 
multi-position techniques on pressure and temperature meas- 
urement of flow in capillaries; apparatus developed for meas- 
rege dd on steam flow through well insulated capillary 
tube. 


Electrokinetic Effects in Liquid Metals, G.E.PIKUS, V.B. 
FIKS. Soviet Physics, Solid State v 1 n 7 Jan 1960 p 972-80. 
Knglish translation of article indexed in Engineering Index 
1959 p 474 from Fizika Tverdogo Tela July 1959. 


Cascades. See Aerodynamies—Cascades ; Compressors. 
Control. See Chemical Processes—Control; Pneumatic Con- 


trol and Equipment. 


Cylinders. See Hydrodynamics. 


Diffusers. See also Flow of Fluids—Visualization. 


On Development of Flow of Viscous Heat-Conducting Gas 
in Pipe, N.A.SLEZKIN. Applied Mathematics & Mechanics v 
23 n 2 1959 p 478-89. English translation of article indexed 


Ducts. 
Granular Materials. 


Jets. 
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in Engineering Index 1959 p 475 from Priklad Mat i 
i Mekhanika March-Apr 1959. ; cides be cacao 


Rotating Wakes in Vaneless Diffusers, R.C.DEAN, Jr, Y. 
SENOO. ASME—Trans—J Basic Eng v 82 Ser D n 3 Sept 
1960 p 563-74. Flow discharged from centrifugal compressor 
or pump impeller into diffuser is often unsteady and 
axially asymmetric ; theory based upon simplified model de- 
veloped for this type of flow; it is compared to measured data 
and implications studied from machine computations of par- 
ticular cases. Paper n 59-A-104. 


Separation Prediction for Conical Diffusers, J.M.ROBERT- 
SON, H.R.FRASER. ASME—Trans—J Basic Eng v 82 Ser 
Dn 1 Mar 1960 p 201-9. Indexed in Engineering Index 1959 
p 475 from Paper n 59-Hyd-14. 

Stroemungsverhaeltnisse in einem Diffusor mit vorgeschal- 
tetem Kruemmer, K.H.POHL. Ingenieur-Archiv v 29 n 1 1960 
p 31-8. Flow phenomena in diffuser preceded by bend in 
conduit; experimental determinations of pressure losses for 
flow of air in diffuser; it is shown that, with bend, sum of 
losses in bend and diffuser is smaller than in diffuser alone 
when no bend is used; effect is ascribed to secondary flow in 
bend, which is shown to reach maximum, accompanied by 
minimum loss, for definite bend angle. 


Unterschallstroemung in Kegeldiffusoren, V.KMONICEK. 
Acta Technica (Prague) v 4 n 5 1959 p 404-58. Subsonic flow 
in conic diffusers ; measurements, in range of R 160,000-500,000, 
on diffusers with aperture angles of 2-140; evaluation of 
results as to intensity of turbulence, development of velocity 
profile and determination of energy losses. 52 refs. 

See Flow of Fluids—Pipes. 


See also Flow of Fluids—Porous Materials ; 
Materials Handling—Pneumatic. 


Mechanics of Particle Bounce, W.E.RANZ, G.R.TALANDIS, 
B.GUTTERMAN. A.I.Ch.E. J v 6 n 1 Mar 1960 p 124-7. 
Practical consequences of irregular bounce in dust collectors 
and during pneumatic conveying; mechanics of particle 
bounce; importance of bounce phenomena in certain applica- 
tions. 


See also Density Measuring Instruments. 


Contribution a l’etude de l’action d’un jet gazeux sur la 
surface libre d’un liquide, F. MATHIEU. Revue Universelle des 
Mines v 16 n 7 July 1960 p 309-21. Contribution to study of 
effect of gas jet on free surface of liquid; various modes of 
deformation of liquid surface described; depth and width of 
impression which is formed beneath jet, is worked out in 
relation to air flow, distance between nozzle and surface of 
water, and diameter of nozzle. 


Entrainment in Turbulent Fluid Jets, M.B.DONALD, H. 
SINGER. Instn Chem Engrs—Trans v 37 n 5 Oct 1959 p 255- 
67. Entrainment action is working principle of injector pump; 
in experiment water was chosen as secondary fluid and also 
for original jet fluid (‘‘primary fiuid’’) ; empirical expres- 
sion relating jet angle and kinematic viscosity of jet fluid 
was deduced. 


Force-Momentum Fields in Dual-Jet Flow, D.R.MILLER, 
E.W.COMINGS. J Fluid Mechanics v 7 pt 2 Feb 1960 p 237-56. 
Measurement of mean velocity, mean flow direction, normal 
turbulent stress in direction of flow, and mean static pressure 
reported for subsonic flow field generated by identical twin 
jets of air issuing from parallel slot nozzles in common wall 
and mixing turbulently with ambient room air; comparisons 
made between development of flow, in both region of jet 
convergence and of combined jet flow, and that of single-jet 
counterpart. 


Jet Diffusion in Liquid of Greater Density, G.ABRAHAM. 
ASCE—Proc v 86 (J Hydraulics Div) n HY6 June 1960 Pt 1 
Paper n 2506 p 1-13. Investigations show how density and 
velocity along axis of jet depend on initial density difference 
between jet and surrounding fluid and on velocity of jet when 
it issues from nozzle; description of experimental setup; 
results apply to case of sewage disposal in marine environ- 
ment. 


Les ejecteurs, M.DOUCHEZ. Institut Technique du Bati- 
ment et des Travaux Publics—Annales v 12 n 144 Dee 1959 
p 1264-77. Ejectors; theory covering compressible or non- 
compressible fluid ejectors for determination of adequate type; 
use of noncompressible fluid ejectors for hot water installa- 
tions and induced fiow installations; ejectors for various types 
of fluids, injected or sucked up, and compressible or noncom- 
pressible. 


Measurements on Supersonic Free Jets, L.J.F.BROER, J.A. 
RIETDIJK. Applied Sci Research Sec Vaio 6" 1960 p 
465-77. Study of round supersonic air jets discharging into 
quiescent air; initial stagnation enthalpy of jets was equal 
to that of atmosphere; experiments concerned fully expanded 
jet with initial Mach number Mr = 1.74; from experimental 
results turbulent Prandtl number and turbulent coefficient of 
momentum transfer could be calculated in large part of 
mixing zone of jets; results of investigation compared with 
those obtained for low-speed jets. 
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Mixing of Wakes in Turbulent Shear Flow, S.ESKINAZI. 
NASA—Tech Note n D-83 Sept 1959 53 p. Study of decay of 
unrestricted shear flows originating from velocity discon- 
tinuities produced by jets, wakes, and cavities; measurements 
were taken in wake of 2-dimensional cylinder placed in 
fully developed turbulent viscous layer inside 2-dimensional 
channel; survey consisted mainly of distributions of temporal 
ae velocity and static pressure and turbulence measure- 
ments. 


Numerical Treatment of Orr-Sommerfeld Equation in Case 
of Laminar Jet, C.W.CLENSHAW, D.ELLIOTT. Quarterly J 
Mechanics & Applied Mathematics v 13 pt 3 Aug 1960 p 300- 
18. Method for determining points on neutral stability curve 
of laminar jet involves numerical solution of Orr-Sommerfeld 
equation; method used is to expand solution in series of 
Chebyshev polynomials and solve recurrence relations which 
exist between coefficients in expansion ; few points on resulting 
‘neutral stability curve’ are found in order to estimate 
minimum value of R for which non-trivial solution exists. 


Propagation of Transverse Waves on Viscoelastic Jets, J. 
GAVIS. Indus & Eng Chem v 51 n 7 July 1959 p 885-6. Study 
of transverse wave patterns imposed on jets of viscoelastic 
liquids may offer new method for obtaining information about 
such properties of fluids as normal stress development and 
relaxation. 


Stability and Transition of Two-Dimensional Jet, H.SATO. 
J Fluid Mechanics v 7 pt 1 Jan 1960 p 53-80, 4 plates. In 
region where laminar flow becomes unstable, two kinds of 
sinusoidal velocity fluctuation have been found; one sym- 
metrical, and other anti-symmetrical with respect to center 
line of jet; response characteristics of laminar jets to artificial 
external excitation investigated in detail by using sound as 
exciting agent; effect of excitation was most remarkable when 
frequency of excitation coincided with that of self-excited 
sinusoidal fluctuations. 


Studies on Fluid Jets Discharging Normally into Moving 
Liquid, R.L.GORDIER. Minnesota. Univ—St. Anthony Falls 
Hydraulic Laboratory—Tech Paper n 28, Ser B, Aug 1959 54 p. 
Tests on circular water and air-water mixture jets impinging 
normally into water tunnel flow; data taken on jet penetra- 
tion are in agreement with results of previous experiments by 
others conducted in wind tunnels at jet-tunnel velocity ratios 
of six and less; penetration in deeper than previously indi- 
cated; analysis of two-dimensional or slot jet is presented 
for case where two flows are under same total pressure. 


Measurement. See also Anemometers; Flow Meters; Flow of 
Water—Measurement; Gas Measurement; Sewers—Flow. 


Dall Flow Tube, E.B.LYNCH. Civ Eng (NY) v 30 n 8 
Mar 1960 p 66-8. Dall flow tube serves for measuring primary 
differential or flow; it comprises two truncated cones separated 
by two short cylindrical sections, causing abrupt flow changes 
in each section; aspects of calibration and calculative analy- 
sis of operation; effects of pumps, elbows, valves or other 
fittings on accuracy of measurement; hydraulic characteristics 
are excellent; field installations. 


Druckentnahme durch Laengsschlitze, F.KRAUS. Ingenieur- 
Archiv vy 29 n 2 1960 p 73-81. Pressure reading through longi- 
tudinal slit; effect of secondary flow in and near slit on 
accuracy of readings for flow with and without pressure 
gradient; description of experimental method and equipment 
for measurements on oil flow in laminary channel and in 
diffuser ; comparison of experimental results with theory. 


Electric Spark Method for Quantitative Measurements in 
Flowing Gases, H.J.BOMELBURG, J.HERZOG, J.R.WESKE. 
Zeit fuer Flugwissenschaften v 7 n 11 Nov 1959 p 322-9. 
Operating principle of technique and required instrumentation ; 
characteristics of spark discharges are analyzed; calibration 
is established for quantitative evaluation of spark photo- 
graphs; examples of application for subsonic, transonic, and 
supersonic flow and for investigations of turbomachines. 


Erreur systematique sur la mesure des debits introduite 
par un montage incorrect du diaphragme, J.GILLY, M.DION. 
Technique Moderne v 52 n 1 Jan 1960 p 15-19. Systematic 
error in flow measurements due to incorrect fitting of dia- 
phragm; theoretical studies, and tests, indicate that if 
diaphragm is fitted inside flanges in manner which does not 
permit it to expand freely, result is reduction of internal 
diameter of diaphragm when gudgeons are gripped, and 
temperature dependent variation in diameter of diaphragm is 
different from that of freely expanding diaphragm. 


Flow Measurement of High Temperature Fluid with Venturi 
Meter, R.C.CAIRNS, P.FISHER. Brit Chem Eng v 5 n 2 Feb 
1960 p 103-5. Method for measuring differential pressure pro- 
duced by flow of molten sodium at 750 F through venturi 
meter; involves use of stainless steel diaphragm on each leg 
of venturi; diaphragm movement regulates air flow from 
small nozzle; back pressure built up indicates static pressure 
of sodium. 

Flow Measurement: Some Problems and Devices of Special 
Interest, W.J.CLARK. Soe Instrument Technology—Trans v 
11 n 4 Dec 1959 p 234-48. Accurate measurement of very large 
gas flow rates, recording on linear flow seale of rapidly and 
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widely varying gas rates, and effect of pipe roughness and 
dirt deposition on accuracy of measurement; two slide-rule 
devices, one to facilitate determination of correction factors 
for R and other for rapid approximate calculation of orifice 
diameters. 


Flow Rates Using Nuclear or Electron Paramagnetic 
Resonance Techniques with Applications to Biological and 
Chemical Processes, J.R.SINGER. J Applied Physics v 31 n 1 
Jan 1960 p 125-7. Equations for measuring flow rates are 
derived using NMR and EPR relaxation time determinations ; 
advantage of spin resonance flow meter is that flow channel 
is not disturbed; pertinence to mineral or chemical flow rate 
determinations. 


Influence of Hole Dimensions on Static Pressure Measure- 
ments, R.SHAW. J Fluid Mechanics v 7 pt 4 Apr 1960 p 
550-64. Investigation extends range of previous work to 
determine error in static pressure measurement in incom- 
pressible turbulent flow; observed static pressure was always 
greater than true static pressure; results are presented in 
dimensionless form as function of Reynolds number based 
on hole diameter and friction velocity. 


Measuring Flow, C.F.CUSICK. Instrumentation v 13 n 1 
Jan-Feb 1960 p 7-9. Selection and location of primary flow 
element, when measuring flow by means of differential pressure 
drop; orifice plates, eccentric and segmental; flow nozzles ; 
Venturi tubes. 


Measuring Fluid Velocity by Nuclear~ Resonance, J.R. 
SINGER. Electronics v 33 n 14 Apr 1 1960 p 77-8. How nuclear 
magnetic resonance may be used to measure flow rates of 
variety of liquids from human blood to sulphurie acid with- 
out disturbing conducting tube; concept of nuclear resonance 
and relaxation time; equipment and methods used. 


New Apparatus for Measuring Flow Birefringence, H. 
JANESCHITZ-KRIEGL. Rev Sci Instruments v 31 n 2 Feb 
1960 p 119-23. In apparatus, where glass cylinders are used 
instead of metal cylinders, slow stream moving parallel to 
cylinder axis, removes part of frictional heat generated in 
annular gap; no reflections occur in apparatus and appearance 
of parasitic double refraction is avoided; results of measure- 
ments on solutions of cellulose nitrate in cyclohexanone. 


Precise Tracer Measurements of Liquid and Gas Flows, 
G.G.CLAYTON. Nucleonies v 18 n 7 July 1960 p 96-100. 
Radioactive tracer methods for measuring liquid and gas 
flow rates are finding increased application because of low 
cost and greater accuracy and convenience; techniques for 
using radionuclide methods are described; 10 standard methods 
are compared. ‘ 


Reminder of Real Significance of Reynolds and Froude 
Numbers, in Relation to Fluid Flows, M.J.KENN. Instn 
Water Engrs—J v 14 n 1 Feb 1960 p 64-6. Reynolds number is 
ratio of force due to inertia and force due to viscosity ; 
dynamic similarity can be ensured between two systems by 
controlling flow conditions to give same Reynolds numbers; 
Froude number expresses relations of gravitational and inertia 
forces and so fluid mass, fluid acceleration, and fluid weight. 


Some Problems of Magnetic Flow Measurement, I.C. 
HUTCHEON. Instrument Engr v 3 n 1 Apr 1960 p 1-6. How 
presence of variable out-of-phase components in a-c signal 
can be overcome by use of feedback quadrature suppression ; 
description of fluid flow measuring system using suppressor 
containing only transistors, thermistors and other solid-state 
electronic components. 


Stroemungsuntersuchungen mit radioaktiven Nukliden, H. 
RAMDOHR. Gas- u Wasserfach v 101 n 34 Aug 19 1960 p 
853-5. Studies of flow by means of radioactive isotopes; 
measurement of rate of flow, quantity of flow, and volume; 
examples of practical studies. 28 refs. 


Nozzles. See also Flow of Fluids—Jets; Flow of Fluids— 
Measurement ; Nozzles; Wind Tunnels—Nozzles. 


Condensation Shocks in Supersonic Nozzles, A.A.STEP- 
CHKOV. ARS—J v 30 n 7 July 1960 p 695-9. Data presented 
give description of physical picture of course of condensation 
in gas expanding in Laval nozzle and can be used to develop 
condensation theory under analogous conditions. Translated 
from Izvestiia Vysshykh Uchebnykh Zavedenil, Seriia Aviat- 
sionnaya Tekhnika n 8 1959 p 119-29. 

Implications of Isentropie Nozzle Flow for Perfect Gas, 
C.P.CONSTELLO, W.B.NORDQUIST. Trend in Eng v 12 n 2 
Apr 1960 p 23-7. Results of investigation indicate that re- 
quirements that must be satisfied for perfect gas to undergo 
isentropic flow, are that energy owing to expansion of por- 
tions of unit mass of gas, relative to its own center of gravity 
must be negligible, that there is unique nozzle that guarantees 
isentropic flow for each condition of mass-flow rate, pressure 
drop, and fluid properties at inlet, and that system of equa- 
tions exist which ensure flow at constant entropy. 


K raschetu sopel, I.M.YUR’EV. Akademiya Nauk SSSR, 
Izvestiya, Otdelenie Tekhnicheskikh Nauk, Mekhanika i Ma- 
shinostroenie n 4 July-Aug 1959 p 140-1; see also English 
translation in ARS J v 30 n 4 Apr 1960 p 874-5. Design of 
nozzles ; exact solution of nonlinear equation is obtained which 
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is principal portion of exact equation of 3-dimensional gas 
flow over large range of Mach numbers; result applicable to 
design of nozzles. 


Novye soplovye apparaty dlya sverkhzvukovykh skorostei, 
M.E.DEICH, A.E.ZARYANKIN, A.N.SHERSTYUK. Teploen- 
ergetika v 6 n 11 Nov 1959 p 65-8. New nozzle apparatus 
for supersonic velocities; geometrical characteristics of vari- 
ous types of apparatus and results of profile tests. 


Some Aspects of Liquid Flow Through Fan Spray Nozzles, 
N.DOMBROWSKI, D.HASSON, D.E.WARD. Chem Eng Sci- 
ence v 12 n 1 Mar 1960 p 35-50. Performance of spray nozzles 
has received intensive study because of their increasing use 
in combustion, chemical and agricultural engineering; flow 
pattern of liquid sheet produced from rectangular-orifice fan 
spray nozzle; results on streamlines, thickness, and trajectory 
of spray sheet; liquid velocity, and thickness parameter. 24 
refs. 

Spray Analysis, S.E.FARNHAM. Indus Photography v 9 n 1 
Jan 1960 p 36, 76, 92. Problem of droplet size solved with 
photomicrographie camera, special flow bench and electronic 
scanner at Delavan Mfg Co, makers of spray nozzles; descrip- 
tion of technique. 


Study of Equilibrium Real-Gas Effects in Hypersonie Air 
Nozzles, Including Charts of Thermodynamic Properties for 
Equilibrium Air, W.D.ERICKSON, H.S.CREEKMORE. NASA 
——-Tech Note D-231 Apr 1960 179 p. Flow parameters in chart 
form and calculated for air as real gas in chemical equilibrium 
for series of stagnation temperatures between 2790 and 4950 
R and pressures up to 1000 atm; from these charts it is 
possible to calibrate hypersonic nozzle in conventional way; 
method for calculating inviscid nozzle contour including real- 
gas effects. 

Testing Small Orifices, J.M.BENSON, C.E.HAWK., Instru- 
ments & Control Systems v 33 n 6 June 1960 p 996-8. Applica- 
tion of mass flowmeter to rapid check of orifice diameter of 
small nozzles in production; use of critical flow makes test 
independent of pressure downstream of orifice. 


Orifices. See also Flow of Fluids—Measurement. 


Cavitation Effect of Discharge Coefficient of Sharp-Edged 
Orifice Plate, F.NUMACHI, M.YAMABE, R.OBA. ASME— 
Trans—J Basic Eng v 82 Ser Dn 1 Mar 1960 p 1-11. Indexed 
in Engineering Index 1959 p 477 from Paper n 58-A-93. 


Chart Speeds Orifice Sizing, R.S.BRIEF. Air Conditioning, 
Heating & Vent v 57 n 8 Aug 1960 p 57-60. Description and 
procedure for using chart to select proper orifice for given 
range of flows; example of its use in sizing orifice for wind 
tunnel is given. 


Neue Versuche mit Normblenden, F.HERNING, H.BELLEN- 
BERG. Brennstoff-Waerme-Kraft v 12 n 3 Mar 1960 p 89-96. 
New experiments with standard orifices; to examine extent 
to which discharge coefficient depends on shape of velocity 
profile in upstream flow, experiments were carried out with 
water in test rig at Physics Laboratory of Ruhrgas AG; 
experiments carried out with air to examine discharge coef- 
ficient with pressure tappings at different distances ahead of 
and behind orifice; results obtained and conclusions. 


Quarter-Circle Orifices, J.A.LLANDSTRA. Instn Chem Engrs 
—Trans v 38 n 1 Feb 1960 p 26-32. Experiments indicate that 
quarter-circle orifices in differential-pressure primary-flow 
devices can be used for measuring liquid flow rates at 
smaller than 100,000, i.e. for relatively viscous liquids with 
moderate velocities; manufacturing procedure and limitations 
of use of orifices. 


Ueber die Expansionszahl bei der Durchflussmessung mit 
Normblenden, G.THIBESSARD. Brennstoff-Waerme-Kraft v 
12 n 3 Mar 1960 p 97-102. Expansion coefficient in measuring 
discharge with standard orifices; three new empirical equa- 
tions for any chosen adiabatic exponents are compared with 
empirical equation used in American discharge measurement 
standards for expansion coefficient of orifices. 


Pipes. See also Drainage; Flow Meters; Flow of Fluids—Vis- 


cous; Flow of Water—Pipes; Gas Pipe Lines—Flow; Heat 
Transfer—Tubes ; Natural Gas Pipe Lines—Flow; Petroleum 


Pipe Lines—Flow; Pulp Manufacture—Flow; Sewers—Flow ; 
Steam Pipe Lines. 


Behavior of Isolated Disturbances Superimposed on Laminar 
Flow in Rectangular Pipe, G.C.SHERLIN. US Bur Standards 
—J Research—Physies & Chem v 64A n 4 July-Aug 1960 
p_ 281-9. Investigation of behavior of isolated turbulent-like 
disturbance produced by injecting dye into pipe; time- 
distance measurements were made for front of dye mass and 
for rear of disturbance; experimental setup is described in 
detail; data show functional relationships among ratio of 
velocity of rear of disturbance to velocity of front of dye 
distance from origin, and Reynolds number. : 


De gezamenlijke stroming van gas en vloeistof door hori- 
zontale buizen, C.J.HOOGENDOORN., Ingenieur v 71 n 46 
Nov 13 1959 p 081-7. Simultaneous gas-liquid flow in horizon- 
tal pipes; flow pattern, pressure drop and holdup discussed ; 
diagram given from which flow pattern can be predicted for 
wide range of variables; onset of wave formation and of 
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atomization considered; correlations given for pressure drop 
and holdup. 


Direct Solution of Pipe-Friction Problems from Colebrook- 
White Formula, A.THIRUVENGADAM. Water Power v 12 
n Ws July 1960 p 262-3. Colebrook-White formula has been 
modified by introduction of two nondimensional factors: pipe 
factor and roughness factor; solution of new equation gives 
pipe factor diagram and chart; from this chart, pipe-diameter 
and friction-slope problems can be solved directly. 


Drag and Lift on Spheres With Cylindrical Tubes, D.F. 
YOUNG. ASCE—Proc v 86 (J Hydraulics Div) n HY6 June 
1960 Pt 1 Paper n 2526 p 47-57. Method for evaluating lift 
and drag forces that are exerted by moving fluid on spherical 
particle resting on bottom of cylindrical tube; experimental 
data presented show variation in lift and drag force with 
particle to pipe-diameter ratio and Reynolds number; it is 
concluded that for spheres near wall of tube lift foree with 
magnitude comparable to that of drag force exists. 


Effect of Flow Pulsations on Drag of Baffles in Pipes, M. 
COX, F.J.BAYLEY. J Mech Eng Science vy 2 n 1 Mar 1960 
p 16-24. Two complementary investigations into factors affect- 
ing pressure loss across flame-stabilizing baffles are described; 
it was found in first test that except when very high rates 
of heat release were utilized, observations made in cold 
burning tests were compatible; it is suggested that large 
increases in loss observed in certain cases were due to effects 
of flow pulsations; second investigation, under more controlled 
conditions, confirms this observation. 


Entrance Effects and Prediction of Turbulence in Non- 
Newtonian Flow, D.C.BOGUE. Indus & Eng Chem v 51 n7 
July 1959 p 874-8. Mathematical analysis of laminar flow of 
nonelastic, non-Newtonian fluids; velocity profiles at pipe 
entrance may be calculated from graphs, and shear rates 
from equation; graph comparing experimental pressure drops 
with theory shows good agreement; downstream correction, 
pressure drops in entrance region, and onset of turbulence 
can be predicted. 


Flow of Gas-Liquid Mixtures in Pipes, H.A.TRETHOWEN. 
New Zealand Eng v 15 n 5 May 15 1960 p 151-5. Characteris- 
ties and patterns of two-phase fluid flow; discussion of com- 
mon Martinelli and “homogenous” methods; variation is sug- 
gested for Martinelli method to give quick and easy method 
of estimating frictional pressure drop for flashing mixtures 
of steam and water in geothermal heating; method does not 
eliminate additional work involved in calculating further 
pressure drop due to momentum change and static head. 


Hydrodynamic Entrance Lengths for Incompressible Lami- 
nar Flow in Rectangular Ducts, L.S.HAN. ASME—Trans—J 
Applied Mechanics v 27 Ser E n 3 Sept 1960 p 403-9. Problem 
of determining hydrodynamic entrance length in rectangular 
channel solved by method of linearizing Navier-Stokes equa- 
tion; resulting equation is regarded as equation to generate 
mathematical expression for axial velocity in entire region, 
making smooth transition from uniform profile to fully de- 
veloped one; entrance length is calculated for channels of six 
aspect ratios; pressure drops also calculated. Paper 59-A-82. 


Impulsive Motion of Liquid Contained in Circular Pipe, 
J.OKABE. Kyushu Univ—Research Inst for Applied Mechanics 
—Report v 7 n 26 1959 p 75-130. Flow of liquid contained in 
long circular pipe due to impulsive pressure is calculated 
by operational method; numerical values of various quantities 
which appear in formalism are tabulated; propagation of flow 
pattern in rigid pipe filled with still fluid is proved impossible ; 
approximate computation is suggested for flow caused by im- 
pulsive pressure. 


Longitudinal Diffusion Coefficient in Flow Through Tube 
with Stagnant Pockets, R.ARIS. Chem Eng Science v 11 n 3 
Nov 1959 p 194-8. In Turner’s ‘Model I’ flow structure, fluid 
is assumed to flow through tube whose wall leads to pockets 
of varying lengths; it is shown that presence of pockets 
influences Taylor diffusion coefficient for flow in tube; general 
method for calculation. 


Mesures dans les conduits aerauliques, R.LGOENAGA. Institut 
Technique du Batiment et des Travaux Publics—Annales v 
12 n 144 Dec 1959 p 1246-57. Measurements in air ducts; ducts 
used for ventilation, hot air heating, and dust collection ; 
measurements of flow (volume or mass), friction loss, energy 
transferred to fluid, and amount of heat transferred or re- 
moved; determining factors are flow at constant density, 
flow at unsteady density with invariability or variation in 
section of measurement of speed, pressure, and temperature. 


Method of Measuring Flow of Viscous Fluid in Conduit 
without insertion of Meter, Orifice Plate, or Pitot Tube, D.B. 
SMITH. Instn Civ Engrs—Proc v 13 July 1959 Paper n 6346 
p 285-6. Measurement in asbestos-cement or reinforced con- 
crete pipelines where movement between adjacent pipes is 
relatively large; method consists of opening up short length 
of pipeline to leave one complete length of pipe entirely free 
of support except for rubber rings at each end; movement 
between this pipe and adjacent pipe is measured with strain 
gage or extensometer. 
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Mixing of Dense Fluid in Turbulent Pipe Flow, T.H.ELLI- 
SON, J.S.TURNER. J Fluid Mechanics v 8 pt 4 Aug 1960 
p 514-44. Behavior of layer of dense salt solution on floor of 
sloping rectangular pipe; spread rate of layer edge discussed 
and numerical values obtained; depth measurements related to 
concentration at floor; velocity and density profiles yield 
momentum in terms of local Richardson number, and turbu- 
lent transfer coefficients for salt, which are related to overall 
flow properties; pertinent to firedamp movement in coal mine 
roadways. 


Pressure Losses in Smooth Pipe Bends, H.ITO. ASME— 
Trans—J Basic Eng v 82 Ser Dn 1 Mar 1960 p 1381-43. In- 
dexed in Engineering Index 1959 p 477 from Paper n 59-Hyd-4. 


Propagation of Waves of Finite Amplitude Along Duct of 
Non-Uniform Cross-Section, J.ROSCISZEWSKI. J Fluid 
Mechanics v 8 pt 4 Aug 1960 p 625-38. Equations of motion are 
linearized in deviations from simple wave solution; solution 
for propagation of centered simple rarefaction wave is ob- 
tained in closed form and compared with results of step-by-step 
calculations; results are also found to be good when area 
change is not small. 


Remarks on Transition in Round Tube, A.M.O.SMITH. J 
Fluid Mechanics v 7 pt 4 Apr 1960 p 565-76. Available theo- 
retical and experimental knowledge concerning flow in inlet 
region of smooth round tube is analyzed; it is pointed out 
that e® amplification factor method predicts natural transition 
correctly over significant fraction of entire inlet length of 
tube; this indicates that flow becomes turbulent at higher 
Reynolds numbers because transition occurs in inlet length; 


results are applicable to both plane and axially symmetric 
flows. 


Rough Linings for Fluid-Flow Experiments, T.CONSTAN- 
TINE. Engineering v 189 n 4914 June 24 1960 p 878-9. Tech- 
nique applicable to research on effects of surface roughness 
on flow characteristics of fluid moving past boundary surface; 
it consists of making master pattern of 6 in. length of rough 
pipe and then rubber mold of it; from rubber mold plaster 
shells are cast which are used to line experimental pipe line. 


Short Cut to Pressure-Drop Calculations, J.O.BALL. Oil & 
Gas J v 58 n 40 Oct 8 1960 p 99-102. Method is short, 
simple, and accurate for all cases which have been checked ; 
can be used to determine pressure drop for turbulent flow 
of varying density fluids, liquids, gases, or mixtures of two 
in short lengths of process piping such as condensing coils 
and furnace tubing. 


Theoretical and Experimental Studies on Vortex-Tube, M. 
SUZUKI. Inst Phys & Chem Research (Tokyo)—Sci Papers 
v 54 n 1 Mar 1960 p 42-87. Vortex-tube is device which utilizes 
centrifugal force produced by vortex motion in cylindrical 
tube; flow of gases is three-dimensional flow moving toward 
axial and radial direction with vortex motion, and there is 
no main flow elsewhere; approximate analyses have been 
attempted from aerodynamic, thermodynamic and acoustic 
standpoints, obtaining results which are found to agree with 
experiments quantitatively. 


Two-phase (Gas-Liquid) Flow Phenomena, G.H.ANDER- 
SON, B.G.MANTZOURANIS. Chem Eng Science v 12 n 2, 4 
May 1960 p 109-26, July p 233-42. May: Pressure drop and 
hold-up for two-phase flow in vertical tubes; liquid flowing 
as annular film on wall of tube; relation between bulk flow 
rates of two phases, liquid film thickness and pressure gradient 
along tube. 32 refs. July: Liquid entrainment; measuring local 
mass flow density of liquid drops and their velocity. 


Variable Density Single-Fluid Model for Two-Phase Flow 
with Particular Reference to Steam-Water Flow, S.G.BANK- 
OFF. ASME—Trans—J Heat Transfer v 82 Ser C n 4 Nov 
1960 p 265-72. Indexed in Engineering Index 1959 p 478 from 
Paper n 59-HT-7. 

Viscous Flow Through Tubes of Multiply Connected Cross 
Sections, F.A.GAYDON, H.NUTTALL. ASME—Trans—J Ap- 
plied Mechanics v 26 Ser En 4 Dee 1959 p 573-6. New method 
for estimating volume flow brackets magnitude of volume flow 
between upper and lower bounds; feature of method is that 
calculation of both upper and lower bounds is based upon 
same approximating function for velocity distribution, thus 
avoiding usual approach to lower bound via Rayleigh-Ritz 
method. 


Porous Materials. See also Flow of Fluids—Viscous; Petroleum 
Reservoir Engineering; Pulp Manufacture—Flow. 


Comparative Structural Study of Cracking Catalyst, Porous 
Glass, and Carbon Plugs by Surface and Volume Flow of 
Gases, R.M.BARRER, T.GABOR. Roy Soc—Proe v 251 n 1266 
June 9 1959 p 3583-68. Role of blind pores in steady and 
transient flow of gases and vapors in microporous media; by 
comparing two gas-phase and two surface diffusion coefficients 
with gas-phase and surface diffusion coefficients in smooth 
cylindrical capillary having epsilon/A equal to that for porous 
medium, four structure factors can be defined, in terms of 
which pore properties of microporous media are discussed. 

Diffusion from Instantaneous Point Source with Concentra- 
tion-Dependent Coefficient, R.E.PATTLE. Quarterly J Mechan- 
ics & Applied Mathematics v 12 pt 4 Nov 1959 p 407-9. Ex- 
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pression for concentration distribution produced by diffusion 
from point source in one, two or three dimensions, when 
diffusion coefficient varies as positive power of concentration ; 
case of diffusion for seepage of liquid into porous body or 
cloth; under influence of capillary forces it may be described 
in terms of diffusion equation where seepage coefficient in- 
creases rapidly as liquid in pores increases and flow resistance 
decreases. 


Dispersion Due to Molecular Diffusion and Macroscopic 
Mixing in Flow Through Network of Capillaries, P.G.SAFF- 
MAN. J Fluid Mechanics v 7 pt 2 Feb 1960 p 194-208. Disper- 
sion of material quantity in steady flow of viscous fluid through 
random network of capillaries; network is useful model of 
porous medium; Lagrangian correlation function is introduced 
and longitudinal and lateral effective diffusivities calculated ; 
theory compared with experimental observations of dispersion 
in flow through granular beds. 


Flow of Fluids Through Capillaries, Powder Beds and 
Porous Media, G-.MAIDANIK. Faraday Soe—Trans v 56 n 445 
pt 1 Jan 1960 p 118-27. Semi-empirical theory is developed ; 
slip term is based on interaction of molecules of fluid with 
surfaces of powder bed; approach successfully bridges gap 
between hydrodynamics region and diffusion region; features 
of experimental results are accounted for. 


Flow Through Porous Media, A.E.SCHEIDEGGER. Applied 
Mechanics Reviews v 13 n 5 May 1960 p 313-18. Soil mechan- 
ics, ground water hydrology, petroleum engineering, water 
purification, industrial filtration, ceramic engineering and 
powder metallurgy, all rely on such flow as basic to their 
individual problem; highlights of physics of flow through 
porous media are reviewed, beginning with definition of porous 
media, including law of Darey and its limitations, and con- 
cluding with brief account of displacement processes. 53 refs. 


Growth of Instabilities on Displacement Fronts in Porous 
Media, A.E.SCHEIDEGGER. Physies of Fluids v 3 n 1 Jan/ 
Feb 1960 p 94-104. Investigation of penetration of fluid into 
porous medium containing more viscous liquid; flow poten- 
tials for displacement front about to become unstable are 
calculated; law of growth for each spectral component of 
front is deduced, and it is shown how time dependence of 
whole front can be represented by superposition of elemental 
solutions. 


Investigation of Viscous and Inertial Coefficients for Flow 
of Gases Through Porous Sintered Metals with High Pressure 
Gradients, D.B.GREENBERG, E.WEGER. Chem Eng Sciences 
v 12 n 1 Mar 1960 p 8-19. Study to determine behavior of 
viscous and inertial flow coefficients in such media as func- 
tion of pressure and temperature; it is found that permea- 
bility while not function of pressure, decreases significantly 
as temperature of sintered porous medium is increased; this 
is attributed to small changes in surface structure of particles 
which constitute medium. 


Kinetic Theory of Liquid Displacement, A.J.De WITTE. 
Physics of Fluids v 3 n 2 Mar-Apr 1960 p 197-204. Theory 
formulated for displacement of liquid from porous system by 
another liquid, miscible with first; in general form theory 
may be applied to nonmiscible liquids; equations are hyper- 
bolic, in contrast to equations in earlier theories which are 
parabolic, and are solved for given boundary conditions; 
numerical examples illustrate solution in simplest case of 
miscible displacement; pertinence to petroleum technology. 


Moti di filtrazione a superficie libera attraverso sistemi di 
strati filtranti di permeabilita diverse, A.R.SPENA. Energia 
Elettrica v 37 n 1 Jan 1960 p 1-17. Free surface filtration 
movement through system of variable permeability layers; 
account of studies on free surface strata in motion through 
vertical face filters in which internal boundaries are repre- 
sented by horizontal or vertical plane. 


Nestatsionarnoe techenie gaza i peredacha davleniya cherez 
poristuyu sredu, B.N.VETROV, I.I1.PETRENKO, O.M.TODES. 
Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 1959 p 1021-31. 
Nonstationary flow of gas and pressure transmission through 
porous medium; theoretical and experimental study of simple 
case of one-dimensional wave propagation through layers of 
sand of different grain sizes, taking into account basic non- 
linearity of problem which is of relevance to analysis of under- 
ground flow of waters and oil. 


On Flow of Gases in Porous Media, AAHOUPEURT. Institut 
Francais du Pétrole et Annales des Combustibles Liquides— 
Review v 14 n 11, 12 Nov 1959 p 1468-97, Dec p 1637-84. Estab- 
lishment of pressure drop quadratic law in porous media; 
transformation of gas equation of state concept of liquid 
tangential to gas; steady radial flow concept of deviation 
zone; constant rate unsteady radial flow; stabilization of 
kinetic energy losses; sonic drainage. In French and English. 


On Stability of Displacement Fronts in Porous Media: Dis- 
cussion of Muskat-Aronofsky Model, A.E.SCHEIDEGGER. Can 
J Physies v 38 n 2 Feb 1960 p 153-62. Discussion of displace- 
ment of fluid contained in porous medium by another less 
viscous one; displacement front may become unstable and 
fingering occurs; Muskat-Aronofsky model is shown to lack 
self consistency for mobility ratios (displaced/displacing 
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fluid) smaller than one; some conditions regarding geometry 
of fingers are deduced; pertinence to recovery of oil from 
petroleum reservoirs. 


Particulate Fluidization and Sedimentation of Spheres, A.L. 
LOEFFLER, Jr, B.F.RUTH. A.I.Ch.E.—J v 5 n 3 Sept 1959 
p 310-14 Data were taken over R range of 0.005 to 1800 by 
means of glass spheres in both water and ethylene glycol ; 
data for R up to about 0.5 are in excellent agreement with 
laminar theory of Ruth and porosity function from Ruth’s 
theory gave satisfactory correlation of all data, both laminar 
and turbulent. 


Proceedings of Conference on Theory of Fluid Flow in 
Porous Media, Mar 23 1959. Oklahoma. Univ—School of 
Petroleum Eng 229 p. Papers presented at conference are of 
interest in field of soil science, physics and chemistry of 
interfaces, and petroleum reservoir engineering. Generalized 
Kozeny-Carman Equation: Its Application to Problems of 
Multiphase Flow in Porous Media, M.R.J.WYLLIE, G.H.F. 
GARDNER, 1-42; Hysteresis and Scaling in Unsaturated 
Flow Systems, E.E.MILLER, 47-58; Tortuosity and Formation 
Factors in Electric Conduction, Fluid Flow, and Other Trans- 
port Processes, P.B.LORENZ, 63-85; On New Method of 
Plotting Pore-Size Distributions and Its Applications, J. 
NAAR, 87-100; Evaluation of Accuracy of Diffusivity Equa- 
tion for Describing Miscible Displacement in Porous Media, 
A.E.SCHEIDEGGER, 101-16; Mixing of Fluid Flowing in 
Porous Media, S.P.FRANKEL, 117-30; On Displacement of 
Immiscible Fluids, L.MASSE, 131-70; Effective Porosity and 
Gas Relative Permeability, G.H.F.GARDNER, J.H.MESSMER, 
W.WOODSIDE, 171-83; Significance of Water-Oil Relative 
Permeability Data Calculated from Displacement Tests, A.M. 
SAREM, 189-209; Relationship of Relative Permeability to 
Contact Angies, G.STEGEMEIER, F.W.JESSEN, 211-29. 


Theory of Dispersion in Porous Medium, P.G.SAFFMAN. J 
Fluid Mechanics v 6 pt 3 Oct 1959 p 321-49. Dispersion of 
dynamically neutral material quantity in fluid flowing through 
porous medium; medium regarded as assemblage of randomly 
orientated straight pores, it is assumed that path of marked 
element of material quantity consists of sequence of statistically 
independent steps whose direction and duration vary in some 
random manner; probability density function for displace- 
ment of single marked element is calculated and values for 
dispersion of cloud of marked elements then follow. 


Shock Waves. See Shock Waves. 
Stall. See Gas Turbines 
Supersonic. See also Aerodynamics—Supersonic; Flow of Fluids 


Compressors. 


—Jets; Flow of Fluids—Nozzles. 


Airfoil in Sonie Shear Flow Jet: Mixed Boundary Value 
Problem for Generalized Tricomi Equation, C.C.CHANG, T.S. 
LUNDGREN. Quarterly Applied Mathematics v 27 n 4 Jan 
1960 p 875-92. Small perturbations of non-uniform two-dimen- 
sional flow of compressible inviscid fluid are considered; for 
particular class of main stream Mach number distributions, 
linearized shear flow equation may be transformed into gen- 
eralized Tricomi equation; mixed boundary value problem 
resulting from perturbations generated by two-dimensional 
camber surface is formulated and solved. 


Curvature of Attached Shock Waves in Steady Axially 
Symmetric Flow, E.BIANCO, H.CABANNES, J.KUNTZ- 
MANN. J Fluid Mechanics v 7 pt 4 Apr 1960 p 610-16. Elec- 
tronie computer was employed to calculate ratio between 
initial radii of curvature of wave and body for axially sym- 
metrical body in uniform supersonic stream; results were ob- 
tained with four exact digits for more than 200 cases; they 
extend results obtained previously (H.CABANNES, Rech. Aero 
v 24 1951 p 17) by means of numerical integration. 


Interaction of Shock Wave with Mixing Region, N.RILEY. 
J Fluid Mechanics v 7 pt 3 Mar 1960 p 321-39. Interaction 
of wave, in steady supersonic flow, with two-dimensional 
mixing region is treated by applying Fourier analysis to 
linearized equations of motion; dominant features of result- 
ing flow pattern are predicted; numerical solutions obtained 
for two particular Mach number distributions in undisturbed 
flow ; method is given whereby linear theory may be improved 
to take into account some nonlinear effects. 


Linearized Flow of Dissociating Gas, J.F.CLARKE. J Fluid 
Mechanics v 7 pt 4 Apr 1960 p 577-95. Equations for planar 
two-dimensional steady flow of ideal dissociating gas are 
linearized, assuming small disturbances to free stream in 
chemical equilibrium; flow past sharp corner in supersonic 
stream is evaluated and variations of flow properties in relaxa- 
tion zone are found; numerical illustrations using ‘‘oxygen- 
like” ideal gas are compared with characteristic solution; it 
may prove feasible to use results to obtain measure of reac- 
tion rates in gas mixture. 


Obtekanie konusa vyazkim teploprovodnym gazom s bol’shimi 
sverkhzvukovymi  skorostyami, V.V.LUNEV. Prikladnaya 
Matematika i Mekhanika v 23 n 6 Nov-Dec 1959 p 1006-18 ; 
see also English translation in Applied Mathematics & 
Mechanics v 23 n 6 1959 p 1444-61. Flow of viscous heat- 
conducting gas at high supersonic speeds about cone; investiga- 
tion of flow without angle of attack, considering case of weak 


Tubes. 
Turbulent. 
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interaction between two sub-regions of disturbed flow; region 
of flow considered is sufficiently far removed from nose of 
cone, 


Reverse Flow and Supersonic Interference, J.H.CLARKE. 
J Fluid Mechanics v 6 pt 2 Aug 1959 p 272-88. From volumetric 
formulation of momentum theorem of linearized theory, gen- 
eral analytic proof is presented for invariance of drag of 
arbitrary spatial distribution for horseshoe vortices and 
sources under reversal of undisturbed flow; by consideration 
of interference drag of two such singularity distributions, 
reverse-flow relation for steady subsonic or supersonic flow can 
be obtained. 


Shock-Wave Structure Based on Ikenberry-Truesdell Ap- 
proach to Kinetic Theory of Gases, R.E.STREET. NASA— 
Tech Note D-365 Feb 1960 60 p. Formal development of basic 
equations using Maxwellian iteration; series solution of type 
used by H.GRAD for his equations and by L.TALBOT and 
F.S.SHERMAN for Chapman-Enskog equations is used to 
find velocity and temperature profiles for steady, plane, shock 
wave in ideal gas of Maxwellian molecules. 


See Flow of Fluids—Pipes. 


1 See also Flame Research; Flow Meters; Flow of 
Fluids—Boundary Layer; Flow of Fluids—Jets; Flow of 
Fluids—Pipes; Flow of Water—Turbulent. 


Analysis of Flow and Energy Separation in Turbulent 
Vortex, R.G.DEISSLER, M.PERLMUTTER. Int J Heat & 
Mass Transfer v 1 n 2-3 Aug 1960 p 173-91. Analysis of 
turbulent vortex with radial and axial flow; tangential 
velocity, temperature and pressure distributions, as well as 
curves for overall energy or temperature separation, are 
presented and compared with experiment, and causes of 
energy separation are studied; problem occurs in connection 
with Ranque-Hilsch vortex tube; possible application to ob- 
taining higher propellant temperature in nuclear rocket. 


Analysis of Turbulent Flow and Heat Transfer in Non- 
circular Passages, R.G.DEISSLER, M.F.TAYLOR. NASA— 
Tech Report n R-31 1959 18 p. Supersedes NACA—Tech Note 
n 4384, indexed in Engineering Index 1959 p 479. 


Analysis of Turbulent Flow and Heat Transfer on Flat 
Plate at High Mach Numbers with Variable Fluid Properties, 
R.G.DEISSLER, A.L.LOEFFLER, Jr. NASA—Tech Report 
n R-17 1959 33 p. Supersedes NACA—Tech Note n 4262 in- 
dexed in Engineering Index 1959 p 479. 

Effect of Wall on Two-Phase Turbulent Motion, S.L.SOO, 
C.L.TIEN. ASME—Trans—J Applied Mechanics v 27 Ser E 
n 1 Mar 1960 p 5-15. Indexed in Engineering Index 1959 p 
479 from Paper n 59-APMW-18. 

Experimental Determination of Statistical Properties of 
Two-Phase Turbulent Motion, S.L.SOO, H.K.IHRIG, Jr, 
A.F.E.KOUH. ASME—Trans—J Basic Eng v 82 Ser Dn 3 
Sept 1960 p 609-21. Methods for determination of certain sta- 
tistical properties of turbulent conveyance and diffusion of 
solid particles in gaseous state; stream is fully developed 
turbulent air stream flowing horizontally and transporting 
spherical glass beads of close size range; methods include 
tracer diffusion technique for determination of gas phase 
turbulent motion and photo-optical technique for determina- 
tion of motion of solid particles. 22 refs. Paper n 59-A-59. 


Gesetzmaessigkeiten der geradlinigen turbulenten Couet- 
testroemung, H.REICHARDT. Max Planck Institut fuer Stroe- 
mungsforschung—Mitteilungen n 22 1959 45 p. Mathematical 
interrelationship of rectilinear turbulent Couette flow; attempt 
made to examine those characteristics which Couette flow has 
in common with other already investigated shear flows and 
differences which exist between them. 


Measurements of Effect of Molecular Diffusivity in Turbu- 
lent Diffusion, W.R.MICKELSEN. J. Fluid Mechanics v 7 
pt 3 Mar 1960 p 397-400. It is shown that Townsend’s ac- 
celerated molecular diffusion, due to turbulent vorticity, does 
not obtain in cases where diffusion wake is sufficiently broken 
up, as it is when diffusion time is large; helium and carbon 
dioxide were used as diffusion gases. 


Mixing of Coaxial Streams Inside Closed Conduit, S. 
MIKHAIL. J Mech Eng Science v 2 n 1 Mar 1960 p 59-68. 
Linearized integral equations of motion are used to solve 
problem of turbulent mixing; for every region of mixing 
regions, radius of core, external radius of inside stream and 
velocity on axis are determined by integral equations of 
motion; solutions are joined by making velocity and radius 
continuous at transition sections so that complete picture of 
flow pattern is obtained. 


On Effect of Molecular Diffusivity in Turbulent Diffusion, 
P.G.SAFFMAN. J Fluid Mechanics v 8 pt 2 June 1960 p 
273-83. Dispersion of substance, with molecular diffusivity K, 
in stationary, homogeneous, turbulent velocity field is formu- 
lated in terms of ‘substance auto-correlation function’; it is 
found that interaction between molecular diffusion and turbu- 
lent motion reduces dispersion from value it would have if 
processes were independent and additive, and conflict with 
previous results is resolved; relative contributions of interac- 
tion and turbulent diffusion terms is discussed. 
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On Theory of Dispersion by Continuous Movements, C.C. 
LIN. Nat Acad Sciences—Proc v 46 n 4, 8 Apr 1960 p 566-70, 
Aug p 1147-50. Range of validity of Richardson’s law, pre- 
viously derived from A.N.KOLMOGOROFF’s theory and 
therefore subject to same restrictions, is extended by deriva- 
tion which applies general approach of Taylor’s theory of 
diffusion by continuous movement, considering dispersion from 
point source; theory has been extended to case of homogeneous 
anisotropic turbulence; stationary anisotropic processes. 


One-Dimensional Equilibrium Spectra in Isotropic Turbu- 
lence, W.H.REID. Physics of Fluids v 3 n 1 Jan/Feb 1960 p 
72-7. Equilibrium spectra given for physical transfer theories 
of Heisenberg, Kovasznay, and Obukhoff; results compared 
with experimental measurements of spectrum of fluctuations; 
for theories of Heisenberg and Kovasznay, reasonable 
agreement is obtained, but for larger values of keta there 
is considerable divergence between theoretical and experi- 
mental results; relationship between equilibrium and similarity 
spectra. 


Statistical Theories of Turbulence in Predicting Particle 
Size in Agitated Dispersions, R.SHINNAR, J.M.CHURCH. 
Indus & Eng Chem y 52 n 3 Mar 1960 p 253-6. Applicability 
of Kolmogoroff’s theory of local isotropy, which describes 
behavior of dispersions in stirred tanks, is demonstrated and 
supported by experimental results obtained from literature; 
theory is applicable for describing behavior of turbulent flow 
in stirred tanks, and for predicting particle size in liquid-liquid 
dispersions. 28 refs. 

Stroboflash Pulse Sequence Generator for Study of Turbulent 
Flow in Fluids, R.E.KING. Electronic Eng v 32 n 387 May 
1960 p 294-5. Output of generator is used to trigger strobo- 
flash which provides photographic indication of directions and 
local velocities of turbulence in fluid; cold-cathode selector 
tube is used to obtain train of pulses of given sequence over 
wide-range of pulse repetition frequencies. 


Three-Dimensional Disturbances in Flow Between Parallel 
Planes, J.WATSON. Roy Soc—Proe v 254 n 1279 Ser A Mar 
8 1960 p 562-9. For certain definite range of Reynolds num- 
ber above critical, two-dimensional disturbance is most un- 
stable; for higher R, each basic flow must be treated sepa- 
rately; for fixed R, most unstable disturbance is three di- 
mensional when wave number @ is in certain range; results 
are obtained from linearized theory. 


Turbulence Measurements, L.S.G.KOVASZNAY. Applied 
Mechanics Reviews v 12 n 6 June 1959 p 375-80. It is shown 
that all flow configurations containing solid boundaries be- 
come turbulent above some value of R; survey of measuring 
techniques used to discover properties and dynamic structure 
of turbulent flows; methods other than hot-wire anemometer 
method are described. 102 refs. 


Turbulence Theory and Functional Integration, G.ROSEN. 
Physics of Fluids v 3 n 4 July-Aug 1960 p 519-28. Integral 
representation of general solution to Hopf Phi equations is 
reported; integral representations for spatial correlation 
functions are derived from characteristic functional Phi; these 
are shown for Navier-Stokes case, to satisfy reality conditions, 
continuity conditions, and Navier-Stokes condition; with aid 
of integral representations for correlation functions, analysis 
of decay of homogeneous turbulence is developed. 


Turbulent Entrainment in Stratified Flows, T.H.ELLISON, 
J.S.TURNER. J Fluid Mechanics v 6 pt 3 Oct 1959 p 423-48. 
When fluid lighter than surroundings is emitted by source 
under sloping roof, it may flow as relatively thin turbulent 
layer; motion of layer governed by rate at which it entrains 
ambient fluid; theory is presented in which it is assumed 
that entrainment is proportional to velocity of layer multiplied 
by empirical function of overall Richardson number; theory 
predicts that in most cases layer will rapidly attain equilibrium 
state. 


Unified Theory of Turbulent Flow, W.SQUIRE. Applied Sci 
Research Sec A v 9 n 6 1960 p 393-410. General theory of 
turbulent flow is applied to incompressible plane Couette 
flow; it is found that unique formulation is not obtained 
beeause of singularity in equations and problems relating to 
boundary conditions; solutions are obtained for several dif- 
ferent assumptions; characteristic feature is square root 
velocity profile for high R. 

Viscous. See also Fibers; Flow of Fluids—Pipes; Hydrodynam- 
ics; Rheology. 


Compressible Viscous Heat-Conducting Vortex, L.M.MACK. 
J Fluid Mechanics v 8 pt 2 June 1960 p 284-92. Plane, 
steady, laminar vortex flow of viscous, heat-conducting perfect 
gas is treated; simple relations are obtained for flow quantities 
in irrotational vortex, for arbitrary Prandtl numbers; exact 
solution for rotational vortex is obtained which is suitable 
for numerical evaluation; distributions of velocity, tempera- 
ture, pressure, density, and stagnation temperature through 
rotational vortex are given for typical case. 

Die reibungsbehaftete Stroemung durch eine Sammelspirale 
beliebigen Querschnitts, H.J.SCHROEDER. Forschung auf dem 
Gebiete des Ingenieurwesens v 25 n 6 1959 p 182-9. Viscous 
flow through diffusing scroll elements of arbitrary cross 
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section; critique of conventional method of computing loss 
of momentum in these components; derivation of new dif- 
ferential equation for solution by approximation and iteration ; 
sample calculation proves validity of assumptions. 


Edge Effects and Stability of Plane Couette Flow, K.M. 
CASE. Physics of Fluids v 3 n 8 May-June 1960 p 432-5. 
Effects of edges on stability of uniform shear flow past one 
or two parallel plates is investigated in inviscid limit; it is 
shown that no instabilities are produced. 


Effect of Cylindrical Boundary on Fixed Rigid Sphere in 
Moving Viscous Fluid, A.M.FAYON, J.HAPPEL. A.I.Ch.E. 
Jv6n1 Mar 1960 p 55-8. Study of effect of higher Reynolds 
numbers on drag of stationary sphere at various eccentricities ; 
for Reynolds 0.1 to 40.0 based on approach velocity to sphere 
and diameter of sphere, drag on sphere surrounded by 
cylindrical boundary, can be expressed by semi-empirical equa- 
tion. 

Exact Solutions for One-Dimensional Viscous Flow of 
Perfect Gas, G.ROESEN. Physics of Fluids v 3 n 2 Mar-Apr 
1960 p 191-6. Velocity-free equations are derived for un- 
steady one-dimensional real fluid flow of perfect gas; equa- 
tions admit pressure-time symmetry, stress symmetry, and 
displacement symmetry; fundamental solutions associated 
with each of three symmetries are reported. 


Flow Between Torsionally Oscillating Disks, S.ROSEN- 
BLAT. J Fluid Mechanics v 8 pt 3 July 1960 p 388-99. Two 
parallel infinite plane disks, between which is contained 
viscous fluid, oscillate torsionally about common axis; of 
specific interest are cases where one disk only is in motion, 
and disks oscillate 180° out of phase, but with same frequency 
and amplitude; basic parameter is Reynolds number; solu- 
tions of Navier-Stokes equations are developed and transverse 
and radial-axial flows investigated. 


Flow Problem Solved by Strip Method, G.KARRHOLM. 
Chalmers Tekniska Hogskola—Handlingar (Chalmers Univ 
Technology—Trans) n 208 1959 22 p. Slow, steady flow of 
viscous fluid perpendicular to parallel regularly spaced, in- 
finite eylinders is studied by difference method; method im- 
plies substitution of derivatives with respect to one of two 
independent variables by finite differences; flow problem is 
treated with reference to analogous problem within theory 
of elastic plates; approximate solution is compared with ex- 
perimental results obtained at Swedish Inst for Textile Re- 
search, 


Helical Flow of Annular Mass of Visco-Elastic Fluid, A.G. 
FREDRICKSON. Chem Eng Science v 11 n 4 Jan 1960 p 
252-9. Analytical solution of equations of change for steady 
flow of arbitrary visco-elastic fluid through concentric cylinder 
annulus; solution is presented in terms of definite integrals; 
suggestions for performing required integrations; how equa- 
tions may be applied to other cases of interest. 


Hydrodynamic Stability of Viscid Flow Between Coaxial 
Cylinders, S.CHANDRASEKHAR. Nat Acad Sciences—Proc 
v 46 n 1 Jan 1960 p 141-3. Indications of Goldstein’s calcula- 
tions that when R of axial flow increases beyond relatively 
small value, flow has effect of destabilizing rotational flow, 
and suggests that even stable rotational flow can be destabil- 
ized; calculations were undertaken to solve underlying char- 
acteristic value problem by method previously proved success- 
ful, and new calculations do not confirm Goldstein’s results. 


Inertia Effects in Viscous Flows, J.L.LIVESEY. Int J Mech 
Sciences v 1 n 1 Jan 1960 p 84-8. Certain well-known formu- 
las in viscous flow neglect inertia terms in equation of motion; 
method for including inertia effects by solving equation of 
motion approximately, in its integral form, is demonstrated 
with reference to particular problem of radial flow between 
parallel plates; it is shown that significance of inertia effects 
may readily be estimated. 

Instability of Uniform Viscous Flow Under Rollers and 
Spreaders, J.R.A.PEARSON. J Fluid Mechanies v 7 pt 4 
Apr 1960 p 481-500. Analysis based on hydrodynamic theory 
of lubrication to show why in many cases flow leading to 
uniform film is unstable; surface tension proves to be stabiliz- 
ing factor; agreement is obtained for values of T/wUo be- 
tween 10 and 0.1 where T is surface tension, viscosity and 
Uo representative velocity of fluid; for smaller values, viscous 
and pressure forces determine nature of secondary flow ; 
pertinence to printing ink, photographic and paint industries. 


Instability of Viscous Liquid of Variable Density in Vertical 
Hele-Shaw Cell, R.A.WOODING. J Fluid Mechanies v 7 pt 
4 Apr 1960 p 501-15. Approximate equations of motion, con- 
tinuity and mass transport are given for slow motion between 
vertical and impermeable parallel planes; criterion for 
neutral stability is calculated; critical Rayleigh number for 
long vertical channel is found experimentally; results ap- 
plicable to problem of stability of viscous liquid of variable 
density to two-dimensional disturbances in porous media. 


Motion of Two Spheres Following Each Other in Viscous 


Fluid, JHAPPEL, R.PFEFFER. A.I.Ch.E. J v 6 n 1 Mar 
1960 p 129-33. Relevant to sedimentation, flow through packed 
beds, and fluidization; no noticeable attraction between 


spheres was observed between 0.008 and 0.03 R; definite 


attraction between two spheres falling one above other was 
observed in range 0.25 to 0.7 R; inertial forces acted to slow 
down lower sphere without affecting upper one. 

Neustanovivsheesya techenie vyazko-plastichnogo materiala 
mehzdu parallel’nymi stenkami, A.I.SAFRONCHIK. Prikla- 
dnaya Matematika i Mekhanika v 23 n 5 Sept-Oct 1959 
p 925-35; see also English translation in Applied Mathematics 
& Mechanics v 23 n 5 Sept-Oct 1959 p 1814-27. Non-steady 
flow of viscoplastic material between parallel walls; exact 
solution of non-stationary problem for one-dimensional visco- 
plastic flow; distribution of velocity and law of change of 
“core” of flow is derived by method of I.I.KOLODNER; 
example of flow with steady drop in pressure. 

On Viscosity of Fluids, A.CARRELLI, E.RAGOZZINO. 
Nuovo Cimento v 13 n 3 Aug 1 1959 p 555-61. Theory to allow 
experimental determination of characteristic geometrical 
parameters of molecules related to dependence of viscosity on 
gradient of speed; coefficient of viscosity is measured of 
glycerine, para in benzol, tylose in water, nylon in formic 
acid, polyvinyl acetate in acetone, and aniline resin in butyl 
alcohol by means of Searle’s and Ostwald’s viscosimeters. 


Pressure Drop Due to Viscous Flow through Cylinders, H. 
BRENNER. J Fluid Mechanics v 6 pt 4 Nov 1959 p 542-6. 
General formula developed which permits calculation of 
pressure drop arising from slow steady flow of viscous fluid 
through circular cylinder for arbitrarily assigned conditions 
of velocities without requiring detailed solution of equations 
of motion. 

Rise of Gas Bubble in Viscous Liquid, D.W.MOORE. J 
Fluid Mechanics v 6 pt 1 July 1959 p 113-30. It is shown 
that irrotational solution for flow past bubble gives uniform 
approximation to velocity field; force experienced by bubble 
is calculated on this hypothesis and drag coefficient found to 
be 32/R, where R is Reynolds number (based on diameter) 
of bubbles rising motion; result is in fair agreement with 
experiment. 

Some Measurements of Time Dependence of Viscosity of 
Thixotropie Fluids, E.W.BILLINGTON. Phys Soc—Proe v 175 
n 481 pt 1 Jan 1960 p 40-50. Measurements of certain fluids 
which have reversible time dependent decrease of flow re- 
sistance accompanying application of shearing stress; yield 
value is shown to be independent of shear rate at any given 
time of shearing. Bibliography. 


Stability of Inviscid Plane Couette Flow, K.M.CASE. 
Physies of Fluids v 3 n 2 Mar-Apr 1960 p 143-8. Initial-value 
problem corresponding to perturbed inviscid plane Couette 
flow is solved; difficulties encountered in applying classical 
hydrodynamic-stability methods are avoided by considering 
initial value problem; case of general inviscid parallel flow is 
discussed briefly. 


Stability of Stratified Flow, W.P.GRAEBEL. J Fluid 
Mechanics v 8 pt 38 July 1960 p 821-36. Hydrodynamic 
stability at low R is considered for primary flow of two 
laminar streams of viscous fluids of different densities flowing 
in opposite directions between parallel inclined planes; solu- 
tion is developed as power series in transverse space co- 
ordinate; for vertical case, flow is unstable for all values of 
R; pertinence to extraction columns, tunnels and mine shafts. 


Stability of Viscous Flow between Rotating Concentric Cyl- 
inders with Pressure Gradient Acting Round Cylinders, R.C. 
DIPRIMA. J Fluid Mechanics v 6 pt 8 Oct 1959 p 462-8. 
Stability analyzed, for case in which basic velocity distribution 
is sum of velocity distribution due to rotation of cylinders, 
and ‘pumping’ velocity distribution due to pressure gradient 
around cylinders; critical Taylor number computed for wide 
range of ratios of average velocity of pumping to average 
velocity of rotation, where outer cylinder is stationary; spac- 
ing between cylinders is assumed small. 


Stability of Viscous Liquid in Vertical Tube Containing 
Porous Material, R.A.WOODING. Roy Soe—Proe v 252 n 
1268 Aug 25 1959 p 120-34. Specified density gradient at 
neutral stability compared with Taylor’s value for correspond- 
ing density gradient in vertical capillary tube; for porous 
medium of randomly packed glass spheres it was found that 
two results are consistent provided ratio Kappa/D epsilon is 
0.633 where D is molecular diffusivity of solute when porous 
medium is absent; ratio is property of porous material alone, 
and is obtainable by diffusion measurements; alternative 
measurement. 


Theory of Non-Newtonian Flow—8. Method for Analyzing 
Non-Newtonian Flow Curves, W.K.KIM, N.HIRAI, T.REE, H. 
EYRING. J Applied Physics v 31 n 2 Feb 1960 p 358-61. 
Ree-Eyring equation of generalized viscosity is applied in 
variety of cases; parameters in equation are determined uni- 
quely by new method; viscosities for solution of poly-y-benzyl- 
l-glutamate were calculated; results are superior to those 
of other viscosity equations; Newtonian viscosities for solu- 
ae Be polyacrylonitrile are calculated and empirical formula 
ound, 


Theory of Oscillation of Viscoelastic Fluid in Circular Tub 
G.B.THURSTON. Acoustical Soc America—J v 32 n 2 Feb 
1960 p 210-13. Hydrodynamic theory for axial oscillation of 
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viscoelastic, incompressible fluid in rigid tube of infinite 
length and circular cross section; acoustic properties; mech- 
anical properties of fluid in sinusoidal shear are described 
by complex coefficient of viscosity ; velocity profiles for system; 
acoustic impedance per unit length are derived. 


Unmixing Demonstration, J.P-HELLER. Am J Physics v 
28 n 4 Apr 1960 p 348-53. Mathematical description of slow 
flow of viscous liquids within rigid boundaries indicate that 
such motion is reversible in time; unmixing by reversal of 
motion, although not perfect, is observed; experiment done 
in geometry of Couette viscometer; pertinence to separation 
of materials suspended in Newtonian fluid. 


Visco-Elastic Steady Flow, S.K.SHARMA. Zeit fuer Ange- 
wandte Mathematik u Mechanik v 39 n 7-8 July/Aug 1959 
p 313-22. Using modified form of stress-strain relations for 
visco-elastic materials problems of rectilinear shearing flow, 
Poiseuille flow, and parallel plate viscometer were solved in 
closed form; extra normal effect lacking in both Newtonian 
and non-Newtonian approaches were found; analysis ap- 
plicable to study of gels formed by lyophillic solutions. (In 
English). 

Viscous Secondary Flow Ahead of Infinite Cylinder in Uni- 
form Parallel Shear Flow, A.TOOMRE. J Fluid Mechanics v 
7 pt 1 Jan 1960 p 145-55. Method for calculating secondary 
velocities, and lateral displacement of total pressure surfaces 
(‘displacement effect’) in plane of symmetry ahead of in- 
finitely long cylinder; method is based on lateral gradients 
of pressure, calculated from primary flow alone; displacement 
effect is derived and found virtually independent of Reynolds 
number. 

Visualization. See also Aerodynamics—Boundary Layer. 

Water Flow Analogues for Gas Dynamics, R.E.MORRIS, 
B.HAYTHORNTHWAITE. Engineering v 190 n 4922 Aug 19 
1960 p 261-3. Method and apparatus for flow visualization by 
tracer particles in water, used at Napier Research station 
for variety of aerodynamic problems; similarity of flow be- 
tween gas and water is achieved by operating at same 
Reynolds number; method used in development of aircraft 
engine auxiliary compressor, vaned diffusers for centrifugal 
compressors, cascades of blades, flow in gas turbine engine 
combustion chamber, ete. 

FLOW OF GASES. See Flow of Fluids. 


FLOW OF HEAT. See Flow of Fluids; Heat Transfer ; Thermo- 
dynamics. 

FLOW OF LIQUIDS. See Flow of Fluids; Flow of Water. 

FLOW OF OIL. See Bearings—Lubrication; Oil Well Produc- 
tion—Flow ; Petroleum Pipe Lines. 

FLOW OF SEWAGE. See Sewage Treatment; Sewers—Flow. 

FLOW OF SOLIDS. See Coal Handling; Flow of Fluids; Ma- 
terials Handling—Pneumatic; Ore Handling; Plasticity. 

FLOW OF WATER 

See also Drainage; Flood Control; Floods; Flow of Fluids; 

Hydraulics ; Hydrodynamics ; Irrigation ; Oceanography ; 
Rivers; Runoff; Sewers—Flow; Spillways; Water Wells; 
Waves, Water. 


Boilers. See Boilers—Circulation; Heat Transfer—Tubes. 
Boundary Layer. See Flow of Water—Pipes. 
Cavitation. See Cavitation. 


Granular Materials. See Soils—Moisture. 


Measurement. See also Flow Meters; Flow of Fluids—Measure- 
ment; Flow of Water—Open Channels; Flow of Water—Pipes ; 
Water Meters; Weirs. 


A mellekaramkoru vizmennyisegmeres elmelete es alkal- 
mazasai, H.OTTO. Vizugyi Kozlemenyek n 4 1959 p 549-72. 
Theory and practice of measuring flow of water by secondary 
streaming; metering of flow of irrigation waters is carried 
out by diverting small portion of flow to be measured into 
bypass, where actual measuring is carried out; total flow is 
computed thereafter by multiplying observed value by suitable 
multiplication factor; instrument is unaffected in operation 
by sediment and floating debris carried by water. 


Capacitance Method of Measuring Water Film Thickness, 
R.H.BLACK. ASCE—Proc v 86 (J Hydraulics Div) n HY6 
June 1960 pt 1 Paper n 2524 p 29-35. In connection with study 
of transport of radioactive particulate contaminants by water 
sheets, rapid measurements of depth of water sheet flowing on 
plane surface became necessary; development of water film 
thickness gage using electrical capacitance between fixed metal 
plate and water surface to sense air gap and, by use of 
differences, measure water depth; dynamic range of instru- 
ment was 0.130 in. with accuracy of plus or minus 0.003 in. 


Comparison of Flow-Measuring Techniques at Kinlochleven 
Hydro-Electrie Station, F.A.L.WINTERNITZ. Water Power v 
12 n 3 Mar 1960 p 98-103. Field tests in which various 
methods of flow measurement were compared in 40 in. pipe 
line; advanced versions of current-meter, pitot-tube, salt- 
velocity and salt-dilution techniques of gaging flow were in- 
vestigated and comparison made of systematic and random 
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errors, convenience of various methods, and man-hours required 
in each case. 


Flow Measurement by Salt-Dilution Method, E.A.SPENCER, 
J.S.TUDHOPE, J.I.N.MORRIS. Instn Water Engrs—J v 14 n 
3 May 1960 p 215-35. Method in which sodium dichromate salt 
is injected into main stream at known rate, and samples are 
taken downstream where mixing is complete, has been studied 
in 1, 6, and 20 in. pipelines in laboratory, and in 40 in. pipe 
in field; volumetric and colorimetric methods of analysis were 
mony to determine flow rates by measuring concentrations of 
salt. 


Gauging Water Flow by Salt-Dilution Method, S.P.HUT- 
TON, E.A.SPENCER. Instn Civ Engrs—Proe v 16 Aug 1960 
paper 6446 p 395-418. Laboratory investigations were made 
with 1, 6, and 20 in. diam pipe lines, using salt-dilution 
method, in which chemical salt is injected into main stream at 
known rate and samples are taken downstream where mixing 
is complete; field tests in pipe lines up to 76 in. diam were 
made at hydroelectric schemes in Scotland and in Switzerland 
to compare salt-dilution measurements with flow recorded by 
current-meters. 


L’amélioration des mesures de débits dans les aménagements 
hydroélectriques. Un cas concret : le bassin de la Romanche, 
M.ANDRE. Houille Blanche v 14 n B Dec 1959 p 923-33. Im- 
provement of flow measurement for hydroelectric projects and 
application to Romanche basin; design and standardization 
of various types of gaging stations; conventional gaging 
methods made suitable for mountain conditions; computing 
flow absorbed by turbines of St. Guillerme plant; Chambon 
dam spillway gates calibrated by chemical method; two slot- 
type flow meters. 


Les jaugeages dans les ouvrages et les centrales hydro- 
électriques, S.KKOLUPAILA. Houille Blanche v 15 n 4 June 
1960 p 344-63. Water measurements in hydraulic structures 
and power plants; history and review of volumetric measure- 
ments of flow through orifices, weirs, throats and flumes, 
hydrometric screen, Pitot tubes, current meters, open chan- 
nels, and penstocks; use of salt-velocity, dilution, impact, 
ultrasonic, magnetic, thermodynamic and other methods. 47 
refs. 


Measurement of River Flow by Use of Underwater Sound, 
G.E.MILLER, W.F.RICHARDSON, N.SEROTTA. IRE Int 
Convention Ree v 8 pt 6 (Component Parts, etc) 1960 p 
246-54. Survey of presently used methods of measuring river 
flow together with results of study of use of acoustic signals 
for this purpose; system proposed and built by Raytheon 
allows for simultaneous upstream and downstream transmis- 
sion of acoustic signals, thereby eliminating effects caused by 
changing acoustics of water path. 


Quelques applications pratiques de la tuyére électromag- 
nétique pour la mesure des faibles vitesses, HERMANT, 
WOLF. Houille Blanche v 14 n B Dec 1959 p 883-91. Practical 
applications of electromagnetic nozzle to measurement of low 
flow velocities; description of instrument to measure very 
low velocities ranging from 1 to 100 mm/sec; it measures 
flow velocities by measuring electric current induced by 
magnetic field as it is altered by flow; application to measure- 
ment of leakage through gates of small dam, to leakage 
through turbine distributor, and to leakage in headrace 
tunnel. 


Open Channels. See also Flow of Water—Measurement; Rivers. 


Computation of Rating Curves and Area Inundated for 
Natural Channels by Digital Computers, P.D.DOUBT. Am Soc 
Agric Engrs—Trans v 2 n 1 1959 p 118-19. Report on program 
to use computer to rate curves and area inundated by 
subcritical flows in natural and constructed channels, prepared 
for IBM-650 computer with 2000 word memory drum; provides 
for validity check of original data; computes water surface 
profiles for up to 6 dischargers; computes effect on profile 
of combination of roadways, bridges, rectangular or circular 
culverts. 


K yresheniyu zadachi o transporte nesvyaznykh nanosov 
(lyubykh fraktsii) s uchetom vliyaniya ikh kontsentratsii v 
sloe pridonnoi mutnosti, I1.V.EGIAZAROV. Akademiya Nauk 
SSSR, Izvestiya, Otdelenie Teknicheskikh Nauk, Energetika i 
Avtomatika n 5 Sept-Oct 1959 p 115-26. Transportation of 
incoherent sediments, of any fraction, considering effect of 
their concentration in muddy bottom layer. 


Note on Velocity Profile and Longitudinal Mixing in Broad 
Open Channel, T.H.ELLISON. J Fluid Mechanics v 8 pt 1 
May 1960 p 33-40. Mean velocity profile near surface of 
turbulent flow is discussed with dimensional arguments; new 
empirical constant m is introduced analogous to von KAR- 
MAN’s constant for flow near rigid boundary; coefficient of 
apparent longitudinal diffusion depends strongly on m, and 
diffusion measurements could provide accurate determination 
of its value; new profiles for various values of m are eom- 
pared with those in current use, and correction for finite 
Reynolds number is discussed. 


On Instability of Movable Bed in Open Channel Flow— 
Theoretical Analysis by Using “Small Oscillation Method’, J. 
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MATSUNASHI. Japan Soe Civ Engrs—Trans n 61 Mar 1959 
p 47-53. Investigations have shown that instability of movable 
bed is governed by resistance law of flowing water based on 
condition that both water flow and movement of bed sand are 
uniform and that domain and limits of stability are generally 
expressible by nondimensional quantity and Froude number. 
(In Japanese with English abstract). 


Resistance to Flow in Alluvial Channels, D.B.SIMONS, 
E.V.RICHARDSON. ASCE—Proc v 86 (J Hydraulics Div) n 
HY5 May 1960 Paper n 2485 p 73-99. Paper presents initial 
results of flume study of alluvial channels; detailed classifica- 
tion of regimes of flow, forms of bed roughness, and basic 
concepts pertaining to resistance to flow; description of ex- 
perimental equipment and procedure; criteria for washout of 
dunes and for decrease of resistance to flow; hysteresis ob- 
served at changes in dune bed. 


Tolkmitt’s Backwater and Dropdown Curve Tables, R.D. 
GOODRICH. ASCE—Proe v 86 (J Hydraulics Div) n HY5 
May 1960 Paper n 2469 p 1-6. Tables and formulas, published 
originally by G.TOLKMITT, are presented in slightly enlarged 
form, for computation of backwater and dropdown curves for 
channels of parabolic section; use of Manning’s coefficient of 
roughness and velocity formula in cases when considerable 
variations in depth and water volumes have to be considered. 


Vortex Chamber as Automatic Flow-Control Device, R.C. 
KOLF, P.B.ZIELINSKI. ASCE—Proe v 85 (J Hydraulics Div) 
n HY12 Dec 1959 pt 1 Paper n 2310 p 1-8. Coefficients of 
discharge for flow through horizontal orifices are greatly 
reduced when vortex is present; rational explanation of 
this coefficient variation from dynamic similarity is presented ; 
results of laboratory experiments are shown, giving means 
of predicting orifice flow characteristics from inlet velocity 
condition. 


Vortex Drop, P.ACKERS, E.S.CRUMP. Instn Civ Engrs— 
Proc v 16 Aug 1960 paper n 6430 p 433-42. Where fluid flowing 
in open channel has to be transferred almost vertically to 
lower level, drop shaft with its inlet in form of vortex 
chamber is suitable device which is finding increasing applica- 
tion in sewerage practice; continuous air core down shaft is 
essential; design equations are developed based on established 
hydraulic principles; drawings show geometry of such struc- 
tures. 

Orifices. See Flow of Water—Measurement. 


Pipes. See also Flow of Water—Measurement; Water Pipe 
Lines— Design. 


3oundary Layer Stimulation in Rectangular Conduits, R.G. 
COX, F.L.BAUER. ASCE—Proc v 86 (J Hydraulics Div) n 
HY2 pt 1 Feb 1960 Paper n 2366 p 25-38. Report on study 
applicable to sluices and conduits of flood control dams; 
stimulation of boundary layer will effectively reduce conduit 
length required for fully developed turbulent flow to about 40 
equivalent diameters. 

Effect of Transition Curve on Loss of Head at Bend in 
Pipeline, W.EASTWOOD, E.J.SARGINSON. Instn Civ Engrs 

Proe v 16 June 1960 paper n 6398 p 129-42. Spiral transi- 
tions subtending 45° and 30° angles at beginning and end of 
bends were investigated; radii of bends varied between 3 in. 
and 18 in. and cross-section of pipe was 2 in. sq; losses were 
lower than those reported by previous investigators; introduc- 
tion of transition curve reduced head loss by up to 20%; rela- 
tion between form of transition and sharpness of bend. 

Friction Factors in Smooth and Rough Pipes, R.B.WHIT- 
TINGTON. Instn Water Engrs—J v 14 n 4 July 1960 p 
801-6. By reversing Prandtl’s concentration upon turbulent 
“core”? at expense of exact velocity-gradients in laminar layer, 
simple expression is derived for layer thickness which is 
applicable for all values of R; for use with this formula, new 
simple empirical expression is proposed for calculation of 
friction factor for rough pipes, instead of using Nikuradse’s 
original formula. 

Pipe-Flow Formulas Compared by Nomograph, F.S.Y.LEE. 
Civ Eng (NY) v 29 n 11 Nov 1959 p 60-1. Nomograph gra- 
phieally presents three of most commonly used formulas for 
design of pipes flowing full under steady condition; curves give 
visual comparison of three resistance formulas for any com- 
bination of pipe diameter and velocity of flow. 


Tracer Measurements on Large Diameter Pipe, J.C.LEER. 
Chem Eng Science v 12 n 3 June 1960 p 191-7. Application of 
tracer methods to straight section of large diameter water 
main for which Re was greater than 10°; function of water 
main is to return cooling water from oil refinery to river; 
calculated volumetric flow rate is in reasonable agreement 
with rough estimates of cooling water used by refinery. 


Vereinfachung der Formeln yon Prandtl-v.Karman-Cole- 
brook zur Berechnung der Druck-oder Reibungshoehen in 
Rohrleitungen, F.LIEBHOLD. Dresden. Technische Hoch- 
schule—Wissenschaftliche Zeit v 8 n 5 1958/59 p 965-9. Sim- 
plification of Prandtl, von Karman, Colebrook formulas for 
aon of pressure and friction in water and sewage pipe 
ines. 


Porous Materials. See Flow of Water—Underground. 


FLOW OF WATER—Continued 
Turbulent. Flow and Stress Near Interface between Stratified 


Liquids, K.LOFQUIST. Physies of Fluids v 8 n 2 Mar-Apr 
1960 p 158-75. Concerns turbulent flow near region of contact 
between salt water and fresh water; velocity and density 
profiles, rate of mixing and interface slope, and stress are 
determined in terms of given flow characteristics ; information 
is provided on nature of stress. 


Fourth Root n-f Diagram, T.BLENCH. ASCE—Proc v 86 
(J Hydraulics Div) n HY1 Jan 1960 Paper n 2340 p 63-74. 
Diagram is presented as alternative to Moody Diagram for 
those who prefer to use Manning equation for boundary con- 
dition called ‘‘rough’’; this alternative is modified Moody 
Diagram in which logarithmic basic phase lines have been 
linearized, set of linear “rough boundary” lines has been col- 
lapsed into one, and special line relates Manning’s n to rough- 
ness height. 


Radial Distributions of Temporal-Mean Peripheral Velocity 
and Pressure for Fully Developed Turbulent Flow in Curved 
Channels, A.W.MARRIS. ASME—Trans—J Basic Eng v_ 82 
Ser D n 3 Sept 1960 p 528-38. Experimental results for radial 
distributions of pressure and peripheral velocity for turbulent 
flow of water in two closed curved channels of rectangular 
cross section and large depth-to-width ratio; Reynolds 
similarity between flows in channel of this type; effect on 
stall in curved channel of splitter vane. Paper 59-A-51. 


Répartition de l’énergie dans des zones de décollement, H. 
ROUSE. Houille Blanche v 15 n 3, 4 May 1960 p 221-34 
(English text p 235-46), June p 391-403 (English text p 
404-11). Distribution of energy in regions of separation. May: 
Report on studies conducted at Iowa Institute of Hydraulic 
Research on flow in vicinity of quasi-stable eddies produced by 
separation at boundary angularities; flow patterns for two 
boundary forms: abrupt inlet and blunt shaft; equations of 
momentum and of energy. June: Experimental measurements ; 
evaluation and discussion of results. 


Underground. See also Flow of Fluids—Porous Materials; 


Water Resources—Replenishment; Water Resources—Under- 
ground; Water Wells. 


Capillary Effects in Two-Dimensional Ground-Water Flow 
System, T.G.CHAPMAN. Géotechnique v 10 n 2 June 1960 
p 55-61 1 plate. Investigation by using electric analogy; 
effects of different values of capillary rise on discharge, height 
of seepage surface, and shape of free surface; results similar 
in form would hold for radial flow to well and two-dimen- 
sional flow through banks with sloping faces. 


Die Grundlagen der Hydro-Potential-Auffassung in der 
Boden-Hydraulik, A.YTSHAR. Bauingenieur v 34 n 12 Dee 
1959 p 469-71. Fundamentals of hydro-potential theory in soil 
hydraulics; theory regards aquifer as accumulated hydro- 
potential in given space and divides it into hydro-potential, 
hydro-kinetic, elevation, and percolation zones; it enables 
better understanding of stratifications and streamings in 
aquifer and gives valuable data for determination of location 
and depth of water wells. 

Folyomenti teruletsavok geohidrologiai feldatainak megold- 
asa, kulonos tekintettel a kozep-duna felso szakaszara, G. 
MIKLOS, H.VACLAV, Z.VACLAV. Vizugyi Kozlemenyek n 
4 1959 p 496-518. Solution of geohydrologic problems of areas 
along rivers, in relation to upper section of Middle Danube; 
seepage loss of river waters; after pointing out certain de- 
ficiencies of Baussinesqu’s, Fourier’s and Thompson’s methods, 
new calculation method of ‘fictitious impervious stratum’ is 
presented; results of testing groundwater currents with Helle- 
Shaw model. 

Onderzoek naar grondwaterstromen met behulp van een 
plaatvormige elektrische geleider, H.MARCUS. Ingenieur v 
72 n 24 June 19 1960 p B57-63. Investigation of flow of 
groundwater with aid of plate-shaped conductor; owing to 
analogy between electrical flow through conductor (Ohm) and 
flow of water through porous media (Darcey) movements of 
groundwater can be studied in electrical analogy model; 
problem of solving some 2-dimensional problems of ground- 
water flow, permanent and not permanent, with aid of 
plate-shaped conductor, is considered. 

Scales of Viscous Analogy Models for Ground Water Studies, 
J.BEAR. ASCE—Proc v 86 (J Hydraulics Div) n HY2 pt 1 
Feb 1960 Paper n 2364 p 11-28. Principles of viscous flow 
analogy derived by Hele-Shaw in 1897 are well known, but 
solutions concerning seales for length (including distorted 
scales), time, discharge, volume, storage coefficient, two liquid 
flows, and capillary effects were missing; paper fills this gap 
and derives computations and equations, covering complete 
description of computations of scales for various eases. 

Subsoil Flow of River Wainganga near Bhandara, S.L. 
BANERJEE, V.VENKATESWARLU. Irrigation & Power 
(India) v 16 n 2 Apr 1959 p 209-18. Groundwater study con- 
ducted to assess yield expected from proposed infiltration 
gallery; data on local geology, transmission characteristics, 
and depths of water bearing media, obtained by geophysical 
soundings, pumping tests and regional groundwater study 
showed that expected maximum yield of 10 cu see from 1000 
ft of infiltration gallery is below requirement for supplement- 
ing surface resource, 
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FLOW OF WATER—Continued 


Unsteady Flow of Ground Water into Surface Reservoir Ww. 
HAUSHILD, G.KRUSE. ASCE—Proc v 86 (J Hydraulics 
Div) n HY7 July 1960 paper 2551 p 13-20. Existing methods 
are not exact for prediction of water table position and 
amount of water discharged in eases when ground water is 
flowing from aquifer to surface reservoir; nonlinear partial 
differential equation that describes shape of water table is 
difficult to solve; new approximate solutions, obtained by two 
different methods for nonlinear equation, are presented; both 
solutions agree well with experimental results. 


FLUE GASES—Continued 


tion Control Assn—J v 10 n 5 Oct 1960 p 397-406. Since 
1957, Babcock and Wilcox Co has been conducting investiga- 
tion in cooperation with Southern California Edison Co, to 
determine what could be done to reduce nitric oxide concentra- 
tion in flue gases from power plants in Los Angeles area 
burning residual oil and natural gas; two-stage combustion 
with auxiliary air ports above burners will control nitric 
oxide concentration in flue gases while still maintaining ac- 
ceptable boiler performance. 


Effektivnost ochistki dymovykh gazov ot letuchei zoly v 
pennom barbotazhnom apparate, B.A.CHERTKOV. Teploe- 
nergetika v 6 n 8 Aug 1959 p 58-62. Effectiveness of re- 
moving fly ash from flue gases by means of foaming; 
experiments with 4-stage foaming apparatus and data obtained 


FLOW TURNING. See Sheet Metal Working—Spinning. 


FLUE DUST. See Air Pollution; Boiler Corrosion and De- 
posits ; Dust; Dust Collectors; Flue Gases; Fly Ash. 


FLUE GASES 


Analysis. 


Carbon Dioxide. 
Corrosive Properties. 
Explosions. 
Treatment. 


See also Air Pollution; Boiler Corrosion and Deposits; Fly 
Ash; Iron and Steel Plants—Dust Problems. 


Measurement of Grit Emission, R.JACKSON. Steam Engr 
v 28 n 334 Sept 1959 p 368-74. Methods of measurement, and 
properties of grit and dust smokestack emissions; description 
of dust sampling equipment and comparison of results ob- 
tained with two different types; disagreement over methods of 
dust sampling, and methods of interpretation among different 
investigators cited; recommendations for sampling to achieve 
uniform results. 


Stofverspreiding uit schoorstenen, J.P-,EHRENBURG, G.B. 
SMIT. Electro-Techniek v 37 n 16 Aug 6 1959 p 359-68. 
Seattering of deposits from stacks; calculation of fly ash 
scattering around stack, taking into account velocity, degree 
of turbulence and direction of wind, and different particle 
sizes; results recommended for consideration when planning 
location of new fly ash scattering plant, show in general two 
zones of maximum deposit concentration. 28 refs. 


Analiz produktov goreniya  kotel’nykh ustanovok 
metodom gazovoi khromatografii, A.A.AVDEEVA. Teploener- 
getika v 6 n 8 Aug 1959 p 16-20. Gas chromatographic analy- 
sis of combustion products in boiler installations; results of 
tests conducted with special experimental chromo-thermo- 
chemical gas analyzer. 


Correction for Anisokinetic Sampling of Gas-borne Dust 
Particles, S.:BADZIOCH. Inst Fuel—J v 33 n 230 Mar 1960 p 
106-10. Expression is given for effect of sampling upon rela- 
tive quantity of dust entering sampling nozzle; procedures 
for determining true concentration and size distribution of 
dust from sample collected anisokinetically; in case of fine 
or very coarse particles errors arising from sampling at fixed 
velocity, irrespective of value of gas velocity, are small provid- 
ing appropriate method of calculation is employed. 

Determination of Sulphur Trioxide and Sulphur Dioxide in 
Flue Gases, R.S.FIELDER, P.J.JACKSON, E.RAASK. Inst 
Fuel—J v 33 n 229 Feb 1960 p 84-9, 1 plate. Compact portable 
apparatus and simplified technique developed for rapid de- 
termination of concentrations of sulphur trioxide and sulphur 
dioxide in flue gases; turbidimetric determination of sulphur 
trioxide used by previous workers has been modified; appara- 
tus and method described have proved convenient and re- 
liable; work done as part of investigation of boiler fouling 
and corrosion. 


Electrostatic Dust Monitor, D.H.GRINDELL. Instn Elec 
Engrs—Proc vy 107 pt A (Power Eng) n 34 Aug 1960 p 353-62 
(discussion) 362-5. Prototype equipment for pulverized-fuel 
fired boiler installation, theory of which is based on prin- 
ciple that smoke or dust particle carried by air stream and 
subjected to high voltage corona acquires charge approximately 
proportional to collector electrode; resultant flow of charge 
constitutes current proportional to rate of deposition of total 
dust surface, thus constituting significant measure of toxicity 
of chimney discharge. Paper 3184S. 


Oxides of Sulphur in Flue Gases of Coke-fired Domestic 
Boiler, D.MARSDEN, R.A.MOTT. Inst Fuel—J v 33 n 233 
June 1960 p 267-70. Corbett-Flint method for determination of 
sulphur trioxide in flue gases, as modified by Mott and 
Parramore (see Engineering Index 1957 p 411) was applied 
to study of effects of various factors on concentration in flue 
gases of coke-fired domestic boiler; sulphur content of coke 
had. no effect; increase in rate of combustion caused slight 
increase. 

See Concrete Products. 

See Metals Corrosion. 

See Economizers. 

See also Air Pollution; Dust; Dust Collectors. 


Bench-Scale Investigation on Removing Sulfur Dioxide from 
Flue Gases, D.BIENSTOCK, F.J.FIELD. Air Pollution Con- 
trol Assn—J v 10 n 2 Apr 1960 p 121-5. On basis of tests 
performed on simulated flue gas, removal of sulphur dioxide 
through use of metallic oxide absorbents is possible ; further 
engineering and cost studies are necessary to determine if 
technique is feasible on commercial scale; data includes 
preparation of oxides, and efficiency of absorption reaction. 


Control of Nitrogen Oxides in Boiler Flue Gases by Two- 
Stage Combustion, D.H.BARNHART, E.K.DIEHL. Air Pollu- 


from flue gas cooling with water. 


Filtration of Copper Smelter Gases at Hudson Bay Mining 
and Smelting Company, Limited, D.J.ROBERTSON. Can Min 
& Met Bul v 53 n 577 May 1960 p 326-35. Smelting operation 
at Flin Flon, Manitoba, generates gas flow of 350,000 efm; 
gas stream passes to atmosphere through 20-ft diam by 250-ft 
brick stack, carrying with it appreciable dust burden in form 
of metallic oxide fumes; gas filtration treatment using glass 
cloth media to recover dust, and associated problem of its 
treatment for recovery of zine and cadmium. 


Prevention of Acidic Smut Emission from Oil-Fired Boilers, 
Steam Engr v 29 n 338 Jan 1960 p 114-15, 122. Acidic smut 
emission from oil fired boilers has become increasingly im- 
portant problem; DCP System is new approach to control, 
and consists of injecting very fine spray of alkaline hy- 
groscopic powder into exit gas stream, and extracting re- 
sultant neutralized particles in specially designed mechanical 
dust collector; system has already been successfully applied 
to industrial operation. 


Prevention of Sulphuric Acid Dew Point by Teramin. Eng 
& Boiler House Rev v 75 n 1 Jan 1960 p 14-16. Description 
of laboratory tests performed on method of prevention of 
dew point corrosion by flue gases of steam generating equip- 
ment; method is patented by Midland Tar Distillers Ltd and 
incorporates use of Teramin, which is company trade name 
for heterocyclic tertiary amines from coal tars; suggested 
use of inhibitor discussed for varying temperatures of 
surfaces requiring protection, SO2z content of gases, and 
characteristics of individual plant; graphical data. 

Waste Utilization. See Tankers—Fire Protection. 

FLUES. See Chimneys; Gas Appliances—Flues. 

FLUID COUPLINGS. See Couplings—Hydraulic. 

FLUID DRIVE. See Hydraulic Control and Transmission. 

FLUID DYNAMICS. See Hydrodynamics. 

FLUID MECHANICS. See Aerodynamics; Flow Meters; Flow 
of Fluids; Heat Transfer; Hydraulics; Shock Waves; Waves, 
Water. 

FLUID TRANSMISSION. See Hydraulic Control and Transmis- 
sion. 

FLUIDIZATION. 
Carbonization; Gas 
Ore Roasting. 

FLUMES. See Flow of Water—Measurement. 


FLUORESCENCE. See Luminescence and Luminescent Ma- 
terials. 


FLUORESCENT LIGHTING. See Electric Lamps—Fluorescent. 
FLUORIDATION. See Water Treatment—Fluoridation. 


FLUORIMETERS. See Chemical Analysis—Apparatus ; 
trometers. 


FLUORINE COMPOUNDS 


See also Blast Furnace Practice; Cerium; Chemical Analy- 
sis—Titration; Chromium Plating; Nuclear Reactors—Fuels ; 
Polymerization; Polymers; Rockets and Missiles—Propellants. 


Carbures fluorés et chlorofluorés légers, L.FOULLETIER, 
E.ELCHARDUS. Chimie & Industrie v 83 n 2 Feb 1960 p 
242-8. Fluorinated and chlorofluorinated light hydrocarbons ; 
preparation from fluorinated products by pyrolysis, halogena- 
tion, dehalogenation, dimerization; isomerization; derivatives 
of carbon tetrachloride and chloroform; use as _ refrigerant 
and heat transfer agents, monomers, extinguisher liquids, 
aerosols, insecticides, bactericides. 


Combustion Calorimetry with Fluorine: Constant Pressure 
Flame Calorimetry, G.T.ARMSTRONG, R.S.JESSUP. US Bur 
Standards—J Research—Physics & Chem v 644A n 1 Jan-Feb 
1960 p 49-59. Instruments and methods for measurement of 
heats of reaction between fluorine and other gaseous materials ; 
verification of amount of reaction of hydrogeneous materials 
is possible; estimated accuracy of measurements is about 
0.3%. 24 refs. 


Fluorine Product and N-Energy. Nuclear Energy v 14 n 145 
June 1960 p 272-4, July p 317-18, 320. June: Fluorine and 
some of its compounds, notably hydrogen fluoride, are very 
important in various branches of nuclear energy ; difficulties 
in handling fluorine compounds, and some important ap- 


Processes—Fluidization ; Coal 
Liquid Fuels—Synthetic ; 


See Chemical 
Manufacture ; 


Spec- 
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FLUORINE COMPOUNDS—Continued 


plications are discussed. July: Equipment and material to be 
used in handling fluorine compounds, and suggestions for 
handling disposal problems; use of LiF for neutron detection, 
use of halogen halides for reprocessing spent fuels, and 
uranyl fluoride compounds for liquid fuel reactors also dis- 
cussed. 


Some Aspects of Inorganic Fluorine Compounds in Chemical 
Industry, H-R.LEECH. Chem & Industry n 10 Mar 5 1960 
p 242-50. Preparative routes by which fluorine compounds 
are made available in industry; principal source of fluorine 
compounds is hydrofluoric acid; methods for making and 
handling elemental fluorine; fluorine in atomic energy field; 
fluorine also considered useful for rocket fuel. 47 refs. 


Thermodynamic Properties of Perfluoro-2-butyltetrahydro- 
furan, R.M.YARRINGTON, W.B.KAY. J Chem Eng Data v 5 
n 1 Jan 1960 p 24-9. Fluorocarbons are applicable in severe 
operating conditions due to their chemical inertness, thermal 
stability and electrical insulating properties; to aid their in- 
dustrial application, properties were determined by apply- 
ing rigorous thermodynamic equations to data on heat capacities 
and P-V-T relations; temperature and pressure ranges covered 
are from standard bp (102.6 C) to 300 C and pressure of 44 
atm. 


Use of Thorium Nitrate in Titration of Fluorine After its 
Separation from Uranium by Ion Exchange Resins, F.VOG- 
LIOTTI. Energia Nucleare v 6 n 10 Oct 1959 p 661-4. 
Sample under test is decomposed with NaOH; solution is 
passed through column filled with cationic ion exchange resin 
type IR 120 and anionic solution obtained is titrated with 
standard 0.05 N Th(NOs)4; procedure for preparation of 
standard Th(NOs)4 thorium nitrate and method of conversion 
of resin into hydrogen form also given; description of method 
of analysis, discussion of results, and main advantages of 
new analytical method presented. 


FLUORITE. See Fluorspar. 
FLUOROMETERS 


New  Fluorometer, A.Yu.BORISOV, L.A.TUMERMAN. 
Acad Seiences USSR—Bul—Phys Series (English Translation) 
v 23 n 1 1959 p 94-8. (Columbia Tech Translations, New York, 
NY). New design is presented which increases sensitivity of 
set-up, enhances stability and reliability of operation by 
minimizing parasitic effects, noise and interference, and 
provides for easy change over from one modulation frequency 
to another. 


FLUORSPAR 


Fluorspar and Its Beneficiation, P.V.RAMAN, P.I.A.NARA- 
YANAN. NML Tech J v 2 n 2 May 1960 p 18-22; see also 
Blast Furnace & Steel Plant v 48 n 10 Oct 1960 p 1045-50. 
World occurrence of fluorspar with emphasis on Indian de- 
posits; specifications for use in metallurgical, acid, and 
ceramic industries are outlined; methods for dressing low 
grade ores; results of studies performed at NML on samples 
from Madhya Pradesh and Rajasthan, which assayed between 
21.14 and 56.48% Cakes, indicate that beneficiation can be 
successfully achieved by froth flotation to yield fluorspayr con- 
centrates of 80 to 98% purity; proper beneficiation will allow 
exploitation of extensive low grade deposits. 


Fluorspar in South Africa, P.HOLZ. Pit & Quarry v 52 n 
11 May 1960 p 172-5. Types and grades of fluorspar and their 
industrial applications; description of plant for production 
of acid grade spar by flotation process; mining is by open- 
cast methods; ore crushed to minus ¥% in., is wet ground to 
100 mesh and it is treated with reagent; drying of final flota- 
tion concentrate. 


Flyuorit iz Bukukinskogo vol’framitovogo mestorozhdeniya 
(Vostochnoe Zabaikal’e), V.F.BARABANOYV. Vsesoyuznoe 
Mineralogicheskoe Obshchestvo, Zapiski 2nd ser pt 88 n 2 
1959 p 126-35. Fluorite from Bukukin wolframite deposit 
(Eastern Transbaikal region); fluorite is related to several 
widely distributed minerals of deposit; sequence of changes 
in crystal forms is related to strength of mineralizing solu- 
tions. 


Geneticheskie osobennosti Kalanguiskogo — sul’fidno-flyuori- 
tovogo mestorozhdeniya (Vostochnoe Zabaikal’e), V.S.KORMI- 
LITSYN, A.A.IVANOVA. Vsesoyuznoe Mineralogicheskoe 
Obshchestvo, Zapiski 2nd series pt 88 n 4 1959 p 377-94. 
Genetic features of sulphide-fluorite deposit of Kalangui 
(Eastern Transbaikal region); vein attains thickness up to 
20 m; colloidal solutions formed when fracture widened and 
pressure dropped; under these conditions in upper part of 
vein porcelain-like fluorspar formed; this fluorspar serves 
as guide in prospecting; true solutions deposited radial and 
concentric aggregates. 


Geology of Thomas Range Fluorspar District, Juab County, 
Utah, M.H.STAATZ, F.W.OSTERWALD. US Geol Survey— 
Bul n 1069 1959 97 p. Exposed rocks range in age from Early 
Ordovician to Pleistocene; voleanic rocks of probable Tertiary 
age, surround Paleozoic sedimentary rocks; dikes and plugs of 
intrusive breccia, rhyolite, and quartz latite intrude Paleozoic 
rocks, commonly along faults; fluorspar deposits are oval to 
irregular pipes, veins, and disseminated deposits; ore is be- 


FLUORSPAR—Continued 
lieved to have been formed from fluorine-rich fluids, containing 
minor amounts of uranium. 

Mestorozhdenie opticheskogo flyuorita, B.D.EFROS. Vseso- 
yuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 
89 n 2 1960 p 187-94. Deposit of fluorite of optical grade; 
fluorite deposit of undisclosed location is connected with large 
zoned pegmatite; fluorite body is 28x35x16 mj; zoning of 
pegmatite is very pronounced and consists, from outside to 
inside, of graphic pegmatite, feldspathic, blocky, and quartzitic 
zones; fluorite occurs in quartz core and crystals have wide 
range of size and color; deposit was probably formed by 
hydrothermal solutions. 

Mining Methods and Costs at Crystal-Victory and Minerva 
No. 1 Fluorspar Mines, Minerva Oil Co, Hardin County, Dis 
G.MONTGOMERY, J.J.DALY, F.J.MYSLINSKI. US Bur Mines 
—Information Cir n 7956 1960 45 p. Exploration, development, 
mining practices, costs, transportation, equipment, power, and 
labor; ore deposits are of flat bedded replacement type; churn 
drilling is practiced for exploring flat bedded deposits ; aerial 
photography and geochemical methods for indicating minerali- 
zation have been helpful in planning drilling program; breast. 
stoping is used to extract ore. 


O flyuoritovykh mestorozhdeniyakh Zapadnogo Zabaikal’ya, 
A.D.SHCHEGLOV. Razvedka i Okhrana Nedr v 25 n 7 July 
1959 p 5-9. Fluorspar deposits of Western Transbaikal region ; 
deposits in this region are known only within Caledonian 
folded zone, mainly consisting of Lower Paleozoic granitoids ; 
fluorspar hydrothermal deposits are localized in regional 
faulted zones bordering Mesozoic depressions. 


FLUXMETERS. See Accelerators—Accessories; Electric Meas- 
uring Instruments; Magnetic Measuring Instruments; Meteor- 
ology—Instruments; Satellites—Instruments. 


FLY ASH 


See also Air Pollution; Boiler Corrosion and Deposits; 
Cement Admixtures—Fly Ash; Coal Preparation; Concrete 
Aggregates—Fly Ash; Dust Collectors; Flue Gases; Refuse 
Incinerators; Roads and Streets—Stabilization ; Soils—Stabi- 
lization. 


Les cendres volantes: richesse nationale, A.JARRIGE, H. 
LAFUMA, M.CAMBOURNAC. Revue de 1|’Industrie Minérale 
v 42 n 10 Oct 1960 p 786-97. Fly ash, national asset; sources, 
uses and production of fly ash in France; techniques of in- 
creasing pozzolana qualities of fly ash. English summary. 


Sinterung von Flugaschen aus Kraftwerken, K.MEYER, H. 
KLIER. Aufbereitungs-Technik v 1 n 1 Jan 1960 p 12-16. 
Sintering of flue dust of power plants; granulating capacity is 
studied from analytical data and technical investigation on 
melting of flue dust; granulated material is sintered in small 
seale tests; result of sintering process depends on size of 
granules; agglomerates may serve various purposes in con- 
struction. English summary. 


FLYING BOATS. See Hydrofoils; Seaplanes. 
FOAMED PRODUCTS. See Plastics—Foam ; Rubber—Foam. 
FOG. See Airports—Fog Dispersal; Meteorology. 
FOIL. See Aluminum Foil. 
FOOD PRODUCTS 
See also Salt; Sugar; Yeast. 


Black Pointed Wheat, Y.POMERANZ. Research Council 
Israel—Bul v 7C n 4 Dee 1959 p 197-2038. Wheat varieties 
grown in Israel have different susceptibility to black point 
discoloration; milling of wheat grist containing up to 13% 
black point kernels caused no deterioration in flour color at 
low and medium extraction or in ion water absorption, dough 
handling properties, and bread quality; black point kernels 
showed slightly decreased viability, but no significant in- 
increase in mold count and fat acidity as compared with 
sound wheat. 


Commercial Enzymes by Extraction (Rennet), C.PLACEK, 
V.S.BAVISOTTO, E.C.JADD. Indus & Eng Chem vy 52 n 1 
Jan 1960 p 2-8. Commercial rennet extract is today’s major 
industrial enzyme preparation; it contains milk-clotting en- 
zyme rennin, and is used by cheesemakers ; commercial enzyme 
industry; enzyme manufacturing processes; rennin and ren- 
net extract; raw material preparation; extraction; future of 
industrial enzymes. 


Sells Swiss Soups to World, F.K.LAWLER. Food Eng v 82 
n 2 Feb 1960 p 387-41, 45. Information on various types of 
equipment and processes used in preparation of dry soup 
mixes and bases by Knorr Food Products Co, Thayngen, 
Switzerland (now owned by Corn Products Co, NY). 


Studies on Roasting of Coffee, C.P.NATARAJAN, R.BALA- 
KRISHNAN NAIR, N.GOPALAKRISHNA RAO, GC.S.VIR- 
AKTAMATH, D.S.BHATIA, A.N.'SANKARAN. J Sci & Indus 
Research v 19A n 1 Jan 1960 p 82-7. Arabica and robusta 
coffee investigated with special reference to relation between 
finishing temperature of roast, color, swelling and breaking 
strength of beans and chemical composition of brew; roasting 
characteristics of two differ; how degree to which beans are 
roasted can be defined in terms of temperature, color, ete. 
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FOOD PRODUCTS—Continued 


Canning. Automatisierung in der Konservenindustrie 
JUNKER. Regelungstechnik v 7 n 11 Nov 1959 p Sas, 
Automation of canning industry; extent of mechanization 
and particularly of control techniques which contribute to 
automation of manufacturing process, demonstrated by ex- 
ample of pea canning industry. 


Cold Storage. See Cold Storage Plants; Refrigeration—Food 
Products. 


Coloring. Methods for Analysis of Water-Soluble Coal-Tar 
Dyes Permitted for Use in Foods. Brit Standards Instn—Brit 
Standard n 3210 1960 34 p. Standard specifies: methods for 
determination of matter volatile at 135 C, subsidiary dyes, 
sulphate, dye content of copper, arsenic and lead; method of 
extraction with di-isopropyl ether; limit test for heavy metals 
(sulphides). 

Containers. See Food Products—Packaging. 

Dehydration. See Food Products—Drying. 


Drying. Column Thickness for Shelled Corn Driers, D.E.KIRK. 
Am Soc Agric Engrs—Trans v 2 n 1 1959 p 42-3. Column thick- 
ness of 4, 8, 12 and 16 in. tested with drying air temperature 
of 165 F; air flow corresponding with statie pressures ranged 
from 14 to 2 in. of water; 8, 12 and 16 in. columns had same 
fuel cost; drying capacity increased with increased static 
pressure. 

Effect of Artificial Drying on Yield of Head Rice and 
Germination of Rice, J.L.SCHMIDT, E.H.JEBE. Am Soe 
Agric Engrs—Trans v 2 n 1 1959 p 26-9, 31. Four varieties 
of rice (one short, one medium, two long grain) subjected 
to 18 drying tests each; air temperature ranged from 90 to 
142 F, relative humidity from 4 to 84%; loss in head rice 
yield varies with air saturation deficit and rice variety; 
germination loss depends on air temperature and initial rice 
moisture content. 


Preserving Food Without After Effects. Engineering v 190 
n 4923 Aug 26 1960 p 292. Accelerated freeze drying involves 
removal of water from pre-frozen foodstuffs by direct con- 
version from ice to vapor without passing through liquid 
phase; in installation for Irish Sugar Co at Mallon, County 
Cork, each of four cabinets will hold 30 trays 6 by 2 ft in 
size; heating plates are arranged in tier with spaces between 
for loaded trays, and heat is applied to food along top and 
bottom surfaces; plates contain hot water circulating through 
internal counterflow labyrinth; layout diagram. 


Special Dispersion Makes Better Dry Gluten. Food Eng v 
31 n 12 Dec 1959 p 73-4. New process, developed by Buflovak 
Equipment Div, Blaw-Knox Co, Buffalo, NY, overcomes ad- 
hesiveness of raw gluten in suspension without degrading 
quality of final product; Gluten from wheat starch operation 
is washed, then slurry is fed to agitator equipped dispersion 
tanks where ammonium hydroxide is added to raise pH; 
creamlike slurry is then spray dryed; first commercial installa- 
tion is at Atchison, Kan, plant of Midwest Solvents Co. 


Technique for Improving Instants, A.I.MORGAN, Jr, L.F. 
GINNETTE, J.M.RANDALL, R.P.GRAHAM. Food Eng v 381 
n 9 Sept 1959 p 86-7. New foam drying method developed at 
Western Regional Research Laboratory, Albany, Calif; foam 
is air dryed to form extremely porous sheet or mat which 
can be compressed without damage, then easily crumbled 
into free-flowing powder; although applied primarily to tomato 
paste, powders of high quality have also been made from 
sugar pectin mix, concentrated whole milk, skim milk, coffee, 
apricot puree, various fruit juices, and prune whip. 


Theoretical Drying Curve for Shelled Corn, AAHUSTRULID, 
A.M.FLIKKE. Am Soc Agric Engrs—Trans v 2 n 1 1959 p 
112-14. Diffusion equation calculations for spheres (moisture 
eontent vs time) applied to experimental data; rate of drying 
as function of time obtained by differentiating theoretical 
equation for drying curve; good correlation between theoreti- 
eal curves and experimental data for drying curves indicates 
diffusion in individual kernel is of same form as for sphere. 


Eggs. See Food Products—Freezing. 
Fish. See Food Products—Packaging. 


Freezing. See also Fishing Vessels—Refrigeration; Refrigera- 
tion—Food Products. 


Hignung tischfertiger Speisen fuer die Gefrierkonservie- 
rung—I, R.ZACHARIAS. Kaeltetechnik v 11 n 12 Dec 1959 
p 394-400. Characteristics of precooked foods for freezing; Pt 
1: Freezing of meat dishes; experiments have shown suit- 
ability of meat dishes for frozen storage; boiled and stewed 
meats frozen with gravy are better suited for storage than 
roasted meats; suitable storage temperature is —18 C; thaw- 
ing and heating should be accomplished in as short time as 
possible. 


Frozonie Milk: Recent British Development, W.G.WEAR- 
MOUTH. J Refrig v 3 n 3 May-June 1960 p 56-8; see also Food 
Eng v 32 n 2 Feb 1960 p 85. Trials with use of ultrasonic 
radiations for stabilizing emulsion during freezing have re- 
sulted in process for production of frozen milk; with fre- 
quency of 1 Me/s and treatment time of 5 min there is 
significant rise in temperature of milk, and milk can be 


FOOD PRODUCTS—Continued 


frozen under carefully controlled conditions to give deep frozen 
product with indefinite shelf life when stored at temperatures 
below 10 F; information on 5-step commercial process is 
given. 


New Vertical-Plate Freezer Steps Up Performance, A.V. 
GEMMILL. Food Eng v 32 n 4 Apr 1960 p 66-8. Unit made 
by Cyclomatic Freezing Systems, Devon, Pa, comprises 7 
parallel freezing plates 168 in. long by 65 in. high; these 
provide 6 channels of equal dimensions in which food 
products are frozen; each plate is made up of 56 individual, 
open-end rectangular tubes welded together; horizontal tube 
welded to bottom of plate forms liaquid header from which 
ammonia is uniformly fed into each vertical tube. 


Pasteurization and Freezing Plant in Suffolk. Modern Refrig 
v 62 n 739 Oct 1959 p 856-8. New facility of John Rannoch 
Ltd, Haughley Park, designed for complete production of 
frozen liquid egg; two main installations are egg breaking 
and pasteurizing section, and freezing plant and cold stores; 
fully automatic pasteurizing plant is used; after chilling, 
canned egg is frozen in chamber where temperature is main- 
tained at 10 F by air blast units. 


Fruit. See also Food Products—Storage; Refrigeration—Food 


Products. 


Bananenreifung, W.FLECHTENMACHER. Kaeltetechnik v 
12 n 2 Feb 1960 p 44-9. Ripening of bananas; cooled trans- 
port and storage of bananas are considered in relation to re- 
quired development of ripening; factors in condition of sur- 
rounding air, humidity, influence of ethylene or ozone addition, 
etc, were investigated. 


Fruit Juices. See Food Products Plants—Equipment. 
Handling. See Food Products—Packaging; Materials Handling 


—Food Products Plants. 


Inspection. See Spectrophotometers. 
Irradiation. See also Food Products—Freezing; Food Products 


—Packaging. 

Current Aspects of Wholesomeness of Irradiated Food, M.S. 
READ. Nuclear Eng & Science Conference, 6th, New York 
City, 1960—Preprint n 55 26 p. (Published by Engineers Joint 
Council, New York). Evaluation of available data to determine 
degree to which irradiated foods may be unwholesome, in 
which definition of wholesomeness encompasses potential 
toxicity and nutritional adequacy; thiamine, pyridoxine, and 
fat soluble vitamins A, E, and K are particularly susceptible 
to radiation destruction; 15 day feeding trials with humans 
show no difficulties arising from consumption of gamma 
irradiated foods. 


Cuts Food Radiation Costs, W-HUBER, A.S.KLEIN. Food 
Eng v 32 n 1 Jan 1960 p 78-80. New irradiation source pro- 
vides high power, high energy electron beams at one-fourth 
operating cost and half capital investment required for S-band 
accelerator; unit is L-band linac (traveling wave linear ac- 
celerator), produced by Applied Radiation Corp; cost compari- 
sons with S-band accelerator and with units using cobalt-60 
or cesium sources. 


Progress and Problems in Radiation Processing of Food, 
W.M.URBAIN. Nuclear Eng & Science Conference, 6th, New 
York City, 1960—Preprint n 52 13 p. (Published by Engineers 
Joint Council, New York). Review of radiation techniques for 
food preservation ; capabilities and limitations are summarized ; 
radiation can destroy microorganisms, and control insects 
responsible for spoilage; electron beams and y and x-radiation 
have similar effects, and at certain levels can induce radio- 
activity in foods; changes in taste and appearance can occur; 
adequate dosimetric procedures require additional develop- 
ment. 


Meat. See Food Products—Freezing. 
Milk. See Food Products—Freezing; Food Products—Packag- 


ing. 


Packaging. See also Adhesives; Containers—Aluminum; Pack- 


aging Materials. 

Einfluss hoher Strahlendosen auf die Gas- und Wasser- 
dampfdurchlaessigkeit einiger Verpackungsfolien, Th.GRUENE- 
WALD. Chemie-Ingenieur-Technik v 32 n 4 Apr 1960 p 297-8. 
Effect of high irradiation doses on gas and water vapor 
permeability of some packaging film materials; polyethylene, 
polycarbonate, and other products were tested; after previous 
dosage with soft X-rays, effects of permeability of water 
vapor, with and without contact of film with water, and 
permeability of air, oxygen, and carbon dioxide were de- 
termined; pertinence to food packaging. 


“Bndless’? Conveyor Table Improves Fish Fillet Packaging, 
R.E.HORTON. Package Eng v 4 n 12 Dec 1959 p 56-9. 
Method developed to supply fillets to packaging line crew as 
result of limited space; two parallel power-driven conveyor 
belts on top of 30 ft table travel in opposite directions and 
are separated by “fence’’; congestion and confusion overcome, 
loss of product eliminated, quality improved and accident 
hazard lessened. 

Finds Cap Liner Faults Quickly, E.L.JOSEFOWICZ. Food 
Eng v 31 n 9 Sept 1959 p 59. Simple new tester developed 
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FOOD PRODUCTS—Packaging—Continued 
by Best Foods, Bayonne, NJ, for detecting radial cracks, 
porous areas, and gaps in continuity of sealant element, ete, 
in liners of closures for glassed products; device which spots 
variations in dielectric strength, is high voltage, low a-c 
are generator; cap liner is rotated on Lucite platform be- 
tween electrodes: blue are penetrates liner at point of defect ; 
data for wax varnished paper pulp inserts used for mayon- 
naise, show relative protective strength of individual layers. 


Form Fill Seal in Plastic. Modern Packaging v 33 n 7 Mar 
1960 p 150-1, 281. Single machine in French cheese plant, 
vacuum die forms roll-fed polystyrene sheet, fills, then heat 
seals printed film cover in 50 min operation ; machine employs 
vacuum, pressure or plug assist techniques to form shallow 
or deep trays or cups in roll-fed plastic sheet; many food 
and non-food applications possible; machine is available in 
United States and Canada. 

How Tests Prove Additive Safety, P.H.DERSE. Package 
Eng v 5 n 5 May 1960 p 52-4, 56-7. Techniques of material 
testing and animal feeding studies to determine additive 
safety discussed; extractability tests are designed to show 
whether any chemicals present in final package can be ex- 
tracted from package by solvents. 


Improved Techniques In Milk Packaging Raise Efficiency, 
Lower Costs, M.L.BERG. Package Eng v 5 n 2 Feb 1960 p 
36-8, 40. Installation of completely automatic inspection 
machine and case packer saves labor costs and_ virtually 
eliminates non-perfect waxed cartons at Minneapolis dairy ; 
inspection operation described in which feeler arms activate 
Micro Switch, which in turn activates pin on ‘“‘memory wheel” 
in control box; wheel remembers imperfect cartons and acti- 
vates lever which pushes them off line; case packer places 
cartons in wooden cases in gentle action so that cartons are 
not damaged. 


Keeping Jar Tops Free of Product Particles. Package Eng 
v 5 n 1 Jan 1960 p 52-4. Method used by Lakeside Packing 
Co, Manitowoc, Wis, to pack whole beans in glass jars, em- 
ploys spring-loaded head spacer cone, pressure belt and 
exterior washing of jars; tip of cone works like cookie cutter, 
cutting free any fragments hanging over jar sides; moving 
belt wipes off fragments; enamel jar tops protected by 
three-ply synthetic rubber belting during cooking and steriliz- 
ing process, avoiding scratching; simple check for vacuum 
described. 


Now—Sterile Packing ‘Tetra’ Way, C.R.HAVIGHORST. 
Food Eng v 32 n 3 Mar 1960 p 48-51. Low cost containers 
of special laminate are formed, filled with whole milk or other 
liquid foods, and hermetically sealed in inert gas; heart of 
process is modified Tetra-Pak unit that forms paper foil 
polyethylene laminate into sterile, leak-proof hermetically 
sealed container; laminate is sprayed with chlorine, then 
passes bactericidal lamp; for further protection, sterile 
nitrogen gas is fed to filling area to blanket product unit 
until package is sealed. 

Progress of Self-Heating Can in UK. Tin June 1960 p 
141-2. Originally developed as wartime expedient, self heat- 
ing can is now available to general public for use wherever 
conditions or circumstances do not permit use of other forms 
of heating; development of H.J.Heinz Co in collaboration 
with Imperial Chemical Industries, now makes three soups 
and two beverages available to rally drivers, campers, pick- 
nickers, and others. 

Sterile Milk in Paper. Modern Packaging v 33 n 5 Jan 1960 
p 82-5. New process developed by Real-Fresh Ine puts sterile 
product in sterile, air evacuated tetrahedral package; requires 
special machine in which roll-fed web is elevated and formed 
into heat sealed tube; filled with milk, tube is then closed 
with two heat seals applied at 90° to each other to form 
pyramid shape; production speed on this special machine is 
4320 half-pint packages/hr. 


Sweden’s Leakproof Carton. Modern Packaging v 33 n 6 
Feb 1960 p 87-9, 182. Swedish firm AB Findus has developed 
thermoplastically sealed cartons with end paper that plugs 
flap gaps; carton successfully holds both wet and dry products 
without liner or wrap; use in food wrapping. 


Testing Packages for Irradiated Foods, C.E.FEAZEL, Jr, 
R.E.BURKS, Jr, B.C.MOSES and G.E.TRIPP. Package Eng 
v 5 n 4 Apr 1960 p 48-5, 121, 124. Tests conducted to find 
stability and interaction of foods and functional properties 
of plastic packaging films; using chemical solutions controlled 
to simulate actual foods, test bags were heat sealed, placed 
in cans and sent to Materials Testing Reactor, Areo, Idaho 
where they were irradiated with gamma radiation of levels of 
1,3 and 6 megareps; objectionable odors produced in all 
films; test methods and results described. 


Trend to Films for Bread. Modern Packaging v 33 n 8 
Apr 1960 p_ 94-9, 191-2, 194. Analysis of growth of poly- 
ethylene and other plastic films in bread wrapping field: 
advantages of and precautions with thermoplastics; other 
transparent films; training of operators. 


Preservation. See Food Products—Drying; Food Products—Ir- 
radiation; Refrigeration—Food Products. 


FOOD PRODUCTS—Continued 

Refrigeration. See Cold Storage Plants; Food Products—Freez- 
ing; Motor Trucks—Refrigerator ; Refrigeration—Food Prod- 
ucts; Ships—Refrigeration. 

Storage. See also Food Products—Freezing ; Refrigeration— 
Food Products. 

Dry Scrubber for CA Apple Storages, C.A.EAVES. Am 
Soe Agrie Engrs—Trans v 2 n 1 1959 p 127-8. Serubber for 
controlled atmosphere storage contains lime as absorption 
agent with intake and discharge pipes to control CO2z level 
of CA; low in cost; no corrosion problems ; lime retains 
absorption qualities for long time; superior to caustic soda. 


Toxicity. See Food Products—Irradiation. 
Transportation. See Cars—Freight. 
Vegetables. See Food Products—Packaging. 
FOOD PRODUCTS PLANTS 
See also Bakeries; Bottling Plants; Packaging Plants; 
Sugar Factories. 
Automation. See Food Products—Canning. 


Equipment. Cheese Making Takes Turn for Better. Engineering 
v 190 n 4923 Aug 26 1960 p 282. Machine for continuous 
cheddaring, developed by Nat Inst for Research in Dairying ; 
curds and whey are fed into top, whey draining off through 
perforations; column of curd is contained within tall vertical 
tube constructed with increasing diameter from top to bottom ; 
rotating blades at bottom remove curd at fixed rates; 6000 
lb/hr can be handled by machine with 6-ft tube, top diam of 
3 ft and bottom diam of 7 ft, or several smaller machines 
can be used. 


Revolutionary Plate Evaporator Concentrates Orange Juice, 
F.K.LAWLER. Food Eng v 32 n 3 Mar 1960 p 60-3. In 
STHT (short time, high temperature) vacuum evaporator, 
juice is exposed to 160 or 170 F in first effect, to 120 in 
second effect; designed for single-pass, climbing and falling 
film operation, evaporator proper consists of series of 40 
plates in each effect; plates of special design are made of 
316 stainless steel; flow diagram. 


Ups Poultry Yield and Quality, A.V.GEMMILL. Food Eng 
v 32 n 1 Jan 1960 p 65-6. Use of new Harris Poultry Boning 
Machine at Pocomoke, Md, plant of Birds Eye Div, General 
Foods Corp; unit automatically removes meat from chicken 
and turkey bones at speeds of 200-250 lb/hr; machine consists 
of extractor, brine tank, perforated stainless inspection belt 
and other handling mechanisms. 


Lubrication. See Lubrication—Food Products Plants. 


Materials Handling. See Materials Handling—Food Products 
Plants. 


Waste Disposal. See Industrial Wastes—Food Products Plants. 
FORAGE BLOWERS. See Blowers. 
FOREMEN 

See also Foundries—Accident Prevention. 


Role of Foreman in Modern Industry, M.J.BALMA, J.C. 
MALONEY, C.H.LAWSHE. Advanced Mgmt vy 25 n 8 Aug 
1960 p 16-20. Study made by Purdue Research Foundation 
sponsored by Foremanship Foundation, to investigate experi- 
mentally relationship between foreman identification with 
management, work-group productivity, and employee attitude 
toward foreman; approach used and summary of findings; 
series of secondary studies which may be of further aid in 
better understanding foreman identification with management ; 
conclusion drawn. 

Ueberbetriebliche Fortbildungslehrgaenge fuer Meister und 
Meisteranwaerter in der EKisen- und Stahlindustrie, H.VERHU- 
VEN. Stahl u Eisen v 79 n 24 Nov 26 1959 p 1808-10. Train- 
ing courses for foremen and future foremen organized by iron 
and steel industry; purpose of courses; age groups and pre- 
vious training of participants; requirements to be fulfilled 
Hee foremen and their substitutes; problems of adult educa- 
ion. 


FOREST FIRES AND PROTECTION 
See also Fire Protection—Losgses. 


Aerial Armada Fights Giant Angeles Brush Fire, C.DEK- 
TAR. Fire Eng v 112 n 12 Dec 1959 p 1126-8. Largest aerial 
fire fighting armada ever used in United States consisted of 
21 flying tankers, five T-34 “Bird dog” planes and 5 helicop- 
ters ; tankers dropped over half-million gallons of fire-retardant 
solution ; helicopters employed for observation, transportation 
of men and equipment and to move injured personnel, 


Fireclimate Patterns and Fire Behavior, C.M.C PRY- 
MAN. Combustion Inst—Paper n WSS/CI 60-10 fos tadetins 
Apr 25-26 1960 12 p. Studies indicate that fires often respond 
to existing meteorological conditions ; however, meteorological 
factors, particularly wind, may not be behaving in way gen- 
eralized theory and area forecasts indicate; to gain under- 
standing of fire climate patterns and response of fire to these 
Pacifie Southwest Forest and Range Experiment Station 
started studies, concerned with prescribed burns for wildland 
brush removal in California; findings reported, 
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FOREST FIRES AND PROTECTION—Continued 


Rate of Combustion from Free Surfaces of Liquid Hydyro- 
carbons; _W.L.FONS. Combustion Inst—Paper n WSS/CI 60.9 
for meeting Apr 25-26 1960 15 p. Study is made by US Forest 
Service to design model combustion system to represent com- 
plex fuel and weather conditions in forest fires; results of 
series of laboratory experiments in which liquid hydrocarbons 
were burned in circular pans to learn influence of diameter 
of fuel surface on rate of combustion, 

FOREST PRODUCTS. See Forestry; Paper; Pulp; 


Materials ; Wood. Tanning 


FORESTRY 


See also Forest Fires and Protection; Photogrammetry— 
Forestry Applications ; Soils—Mechanics ; Watersheds. 


Cruising Computer for Variable Plots, Tree Heights, and 
Slope Correction, A.R.STAGE. J Forestry v 57 n 11 Nov 1959 
p 835-6. New calculator expresses slope distance to boundary 
trees as continuous function of tree diameter and slope angle; 
device makes combined use of prism and tape easier and more 
efficient; how to use and where to obtain ealculator, 


Fertilizer Trials with Loblolly Pine in Southern Arkansas, 
R.ZAHNER. J Forestry v 57 n 11 Nov 1959 p 812-15. Results 
of one-application trial in established plantations in 1954 on 
pines making good growth on average and above-average sites; 
six fertilizer treatments applied once by hand; trees measured 
annually at end of growing season; total 5-yr diameter growth 
increase due to fertilizer was about 10% for single application 
of 100 lb of N per acre; more elaborate fertilizer did not 
significantly further growth. 


Marden Brush Cutter for Slash Disposal and Ground Prep- 
aration, H.G.HOPKINS, L.N.ANDERSON. J Forestry v 58 
n 5 May 1960 p 377-9. Brush cutter pulled by D-8 tractor used 
on Rogue River National Forest to treat lodgepole pine 
slash on clearcut units with favorable results; machine is 
less effective in preparing brush field with sedge ground 
cover for planting; cost varied from $15 to $36 per acre; re- 
tention of humus on site is major advantage of method. 


Method for Obtaining Soil-Sample Volumes in Stony Soils, 
T.F.McLINTOCK. J Forestry v 57 n 11 Nov 1959 p 832-4. 
Recent studies of soil properties in spruce-fir region of Maine 
indicate sand pit method of obtaining soil samples of known 
volume is superior to any other system; plaster cast, fluid, and 
sand methods of testing described. 


Research—Primary Concern in Buckeye’s Forestry Manage- 
ment, B-H.BRAMMER. Paper Industry v 41 n 9 Dee 1959 p 
636-8. Reforestation program was begun in 1952, when Buck- 
eye Cellulose Corp acquired 600,000 acres of forest land in 
Northern Florida and intensified with acquisition of additional 
200,000 acres in 1956; Forest Research Center was set up near 
its Foley, Fla, pulp mills; information on woods produced and 
consumed, site preparation, planting, harvesting of pulpwood, 
swampland conversion, fire control equipment, timber inven- 
tory, employment and training. 


FORGE SHOP PRACTICE 


See also Aircraft Manufacture; Aluminum Sheet—Forming ; 
Forging Machines; Forgings; Furnaces, Heating; Furnaces, 
Heating—Electric ; Steel—Forgeability. 


Algunos ejemplos de forja de piezas pequenas en grandes 
series y los problemas que pueden presentarse, E.EHREN- 
STEIN. Instituto del Hierro y del Acero v 13 n 65 Jan-Mar 
1960 p 285-8. Examples of forging mass produced small steel 
components for railroad vehicles; conventional methods em- 
ployed; difficulties encountered and how they were overcome. 


Cold Deformation of Metals, H.L.D.PUGH. Metal Treatment 
& Drop Forging v 27 n 176, 177 May 1960 p 189-95, June p 
231-4 (discussion) 234-6. Account of studies carried out at 
National Engineering Laboratory, East Kilbridge. May: Cold 
forging discussed; its advantages; model tests; drop forging 
tests in small forging hammer; effects of repeated impact and 
of specimen geometry; dynamic stress/strain curves; impact 
forging of thin cylindrical specimens. June: Cold impact ex- 
trusion of steel; extrusion under pressure. 

Elementary Methods for Analysis of Certain Forging Proc- 
esses, H.LIPPMANN. Int J Mech Sciences v 1 n 1 Jan 1960 
p 109-21. Method of determining pressure in plane strain press 
forging between dies with engravings of small inclination ; 
with help of elementary model it is shown how to compute 
energy needed in forging, and efficiency of operation. 


Forgers Tame Refractory Metals, J.J.RUSS. Iron Age v 185 
n 20 May 19 1960 p 162-4. Unlike steel, Al, Mg, and Zr, 
body centered refractory metals must be forged at higher im- 
pact velocities to start metal movement, and once plastic flow 
starts, it must be kept moving to complete forging; Mo and 
Ta, but not W, have flow characteristics like Ti and Cb in 
which material moves in preferential side movement. 


Heat Reflectors in Forging, A.R.HARDY, J.D.STRINGER. 
Iron & Steel Inst—J v 193 pt 3 Nov 1959 p 227-31. Investiga- 
tion into use of heat reflectors as way of retarding cooling of 
hot steel during forging, with consequent gains in time avail- 
able for forging before reheating is needed ; measurement of 
effects obtained when hot bars were held on axis of sheet 
metal tubes and comparison of forging rates using reflector 


FORGE SHOP PRACTICE—Continued 


assembly designed on basis of information obtained; bar inside 
tube can cool up to four times more slowly than in air; in- 
crease of about 50% in available forging time (without reheat- 
ing) obtained when cogging square bars. 


Hot Sizing Helps Alloys Meet Closer Tolerances. Steel y 146 
n 4 Jan 25 1960 p 70-2. Special shaping techniques are often 
needed to achieve dimensional accuracy, and to prevent crack- 
ing, in fabrication of high temperature alloys; North Ameri- 
can Aviation Inc employs combination of pressure and heat 
below forging temperature to eliminate wrinkles, and correct 
curvature, flatness, and flange angles of tools and fixtures ; hot 
sizing methods used for PH 15-7 Mo, 17-7 PH, and Rene 41 
are described. 


Izgotovlenie zagotovok rotornykh valoy iz slitkov, otlitykh 
pod razrezheniem, A.A.MARKARYANTS, Yu.D.SMIRNOV, 
A.D.MEN’SHIKOV, B.F.EMEL’YANOV. Stal v 20 n 2 Feb 
1960 p 148-52; see also English translation in Stal in English 
n 2 Feb 1960 p 124-7. Manufacture of rotor shaft forgings 
from vacuum cast ingots; results of investigation indicate that 
vacuum casting of steel enables metal quality to be consider- 
ably increased; forging and heat treatment greatly simplified. 

Operational Research Studies in Forging Industry, R.H. 
COLLCUTT, J. BANBURY, J.V.CHELSOM. Iron & Steel Inst 
—J v 195 pt 4 Aug 1960 p 440-2. Discussion of paper indexed 
in Engineering Index 1959 p 486 from Oct 1959 issue. 


Precision Forging Up to Date. Metal Progress v 77 n 5 
May 1960 p 125-31; see also Metal Treatment & Drop Forg- 
ing v 27 n 180 Sept 1960 p 363-5. Forging aluminum and 
magnesium; difficulties met in forging to close tolerances 
other metals such as Ti, Be, Mo, W, Cb, Ta, and superalloys ; 
how problems have been solved in research and in regular 
production. 


Quality Control of Drop Forgings, J.D.BUNTON. Instn 
Production Engrs—J v 38 n 11 Nov 1959 p 645-55. Qualities 
required in drop forgings are adequate strength, freedom from 
objectionable surface defects, optimum machinability, mini- 
mum distortion from heat treatment, and dimensional stability 
in service; methods of inspection, testing, and metallurgical 
examination for achieving maximum quality of forgings for 
aircraft, automobile and agricultural industries reviewed. 

Récénts progrés dans le domaine des grosses piéces de forge 
en acier, P.G.BASTIEN. Société des Ingénieurs Civils de France 
—Mémoires v 113 n 3 Mar 1960 p 45-56. Recent progress in 
forging large steel parts; new methods for overcoming dam- 
ages caused by gases; new vacuum casting recently developed 
in France for casting ingots up to 150 ton weight; summary 
of French methods concerning heat treatment and nondestruc- 
tive testing. 


Some Aspects of Press Forging, S.KOBAYASHI, A.G.Mac- 
DONALD, E.G.THOMSEN. Int J Mech Sciences v 1 n 2-3 Apr 
1960 p 282-300; see also ASME—Trans—J Eng for Industry 
v 82 Ser Bn 3 Aug 1960 p 246-52. Axially symmetric cylin- 
drical billets of commercially pure Pb (99.9%) were forged 
between flat parallel dies in closed dies at low hydraulic press- 
ram speeds of order of 0.10 in./min; it was found that aver- 
age forging pressures predicted by approximate theories based 
on simplified states of stress were in substantial agreement 
with experimental observations. 


Spread and Elongation in Flat Tool Forging, A.TOMLIN- 
SON, J.D.STRINGER. Iron & Steel Inst—J v 195 pt 4 Aug 
1960 p 442-4. Discussion of paper indexed in Engineering In- 
dex 1959 p 486 from Oct 1959 issue. 


Theoretical Analysis of Bloom and Billet Forging, J.G. 
WISTREICH, A.SHUTT. Iron & Steel Inst—J v 195 pt 4 Aug 
1960 p 442-4. Discussion of paper indexed in Engineering In- 
dex 1959 p 486 from Oct 1959 issue. 


Upper-Bound Approach to Plane-Strain Forging and Ex- 
trusion—I, H.KUDO. Int J Mech Sciences v 1 n 1 Jan 1960 p 
57-83. To calculate load required for certain kinds of plastic 
working operations, and to account for modes of flow encoun- 
tered, description of new upper bound approach is presented ; 
to facilitate calculation, concept of unit region is introduced ; 
after velocity field of several rigid triangular parts most suit- 
able for study was found, lowest rate of energy dissipation and 
related form of rigid-triangle velocity field are determined 
for each of unit rectangular deforming regions having various 
height-width ratios and frictional boundary conditions. 


Zur Automatisierung in der Gesenkschmiede, H.HALLER. 
Wekstatt u Betrieb v 93 n 2 Feb 1960 p 63-73. Automation 
in drop forging; economical and technical prerequisites for 
automation; superiority of press to hammer noted; examples 
of present state of automation cited including American 
counter sledge hammer and works for heavy press operation, 
and German installation for fully automatic production of ball 
bearing races. 


Dies. See also Dies. 


Giant Dies for Hot Forging, E.G.DONALDSON. Metal Treat- 
ment & Drop Forging v 27 n 174 Mar 1960 p 88-90. Largest 
and most powerful press of type in Europe is used at Darling- 
ton works of Whessoe Ltd for shaping heavy steel plates for 
spherical pressure vessels required for nuclear power stations 
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FORGE SHOP PRACTICE—Dies—Continued 
as well as other applications; Meehanite Type GC unalloyed 
ferrous cast material selected for dies which must be partic- 
ularly stable and strong at operating temperature; design and 
performance of dies. 

Hot Dies Aid Forging. Steel v 145 n 14 Oct 5 1959 p 92-3. 
Hot die technique developed by Armour Research Foundation 
will make it possible to approach finished part dimensions in 
rough forging; eliminates problems of rapid heat loss when 
thin sections are pressed in cold dies; will enable shaping of 
many metals which can be worked only in narrow temperature 
ranges. 

Leistungsvergleich amerikanischer und deutscher Gesenk- 
staehle, H.LHECHT, H.M.HILLER. Werkstattstechnik v 49 n 
10 Oct 1959 p 645-8. Performance of American and German 
die steels compared; composition of various steels, their prop- 
erties and heat treating behavior; heat resistance was found 
to be most important criterion in assessing forging suitability 
of steels; steel W Nr. 2365 is most satisfactory for German 
requirements. 

Tverdosplavnye kuznechnye shtampy, A.P.PAKHOMOV. 
Stanki i Instrument v 30 n 2 Feb 1959 p 33-5; see also Eng- 
lish adaptation in Am Mach Metalworking Mfg v 104 n 5 Mar 
1960 p 92-3. Method of machining new forging dies with Soviet 
VK15 cemented carbide inserts, used to produce right and left 
hand stub axles and valves for automobile and tractor en- 
gines; method of assembling inserts in dies to assure most 
reliable operation. 


FORGE SHOPS. See Forge Shop Practice. 
FORGING MACHINES 
See also Presses—Hydraulic. 


Chain-Lift Hammers Forge Parts. Iron Age v 185 n 21 May 
26 1960 p 112. Chain lift drop hammers at short strokes strike 
over 90 blows per min; lifting device offers 3 options of re- 
peat short stroke, repeat short stroke of any preset length, 
and infinitely variable single stroke; first developed by 
EUMUCO, Leverkusen, Germany, and with present ram 
weights of 1500 to 20,000 lb, units provide advantage of mini- 
mum maintenance difficulties. 


Cold Forging. Metallurgia v 62 n 372 Oct 1960 p 161-4. Brit- 
ish-developed complete cold forging installation, claimed to be 
first of its kind in world, shown at Hanover Machine Tool Ex- 
hibition; equipment is manufactured by Cold Forging, Ltd, 
England, and A Nothelfer u Soehne, Germany; description 
of plant which takes form of complete production line capa- 
ble of accepting raw barstock at one end and ejecting finished 
article at other end. 


Experimental Semi-Automatic Forge, J.I.T.GREEN, J.D. 
STRINGER. Iron & Steel Inst—J v 193 pt 3 Nov 1959 p 2381-7, 
(discussion) v 195 pt 4 Aug 1960 p 444-9; see also abstract in 
Iron & Steel v 32 n 14 Dec 18 1959 p 628-31. Equipment com- 
prising 200 ton press and rail mounted manipulator built for 
research purposes; description of improvements made to press 
performance by installation of modern hydraulic valves, and 
details of design of manipulator which is matched to press for 
maximum operating speed and efficiency ; semiautomatic opera- 
tion of forge unit achieved by coordination of movement of 
press and manipulator; working of plant and its performance. 


Line Rolls Precision Rings from Low-Cost Billets. Iron Age 
v 184 n 9 Aug 27 1959 p 79-81. Bearing races and other ring 
forms formerly machined from tubing now produced by 
automated line from inexpensive billet blanks; equipment 
manufactured by Wagner & Co., Dortmund, Germany, reduces 
material cost by 50% for same composition and in addition 
enables 94% material recovery compared to 50% for tubing; 
photographs and sketches of equipment and operation. 


Press Design Makes Forge Shop Versatile. Steel v 147 n 8 
Aug 22 1960 p 90-1. Ingots of low and high alloy steels, stain- 
less steel, Ti, and other metals, weighing up to 15 tons and 
40 in. sq can be worked on two column forging press designed 
by Allegheny Ludlum Steel Corp; important factors in design 
include hammer pressure control, forging speed, pumping 
design, forging dies, and material handling equipment; rapid 
forging permits maximum amount of hot working before ingot 
has cooled below its minimum temperature, important for 
i ee of hot tearing when forging sulphur bearing 
steels. 


Antivibration Mountings. See Forging Machines—Foundations. 
Control. See also Clutches. 


Programmed Manipulator Cuts Forging Time, P.N.BAKER, 
A.TOMLINSON. Control Eng v 7 n 9 Sept 1960 p 194-6. Auto- 
matic manipulator, developed by BISRA and programmed by 
digital potentiometers and stepping switches has cut actual 
forging time in half on 200-ton forging presss reduction of 
time loss and cost of reheating billets on complex forgings ; 
manipulator moves billet through preprogrammed steps, longi- 
tudinally and rotationally, on each pass through press ; squeeze 
limits, billet height, and billet positions for each step can be 
preset independently for 30 passes. 


Foundations. Theory and Practice of Hammer Foundations, 
P.R.HEAVISIDE, J.F.WALLACE. Metal Treatment & Drop 
Forging v 27 n 178 July 1960 p 283-8. Methods used in mount- 


FORGING MACHINES—Continued 
ing of anvil of forging hammer and steps taken to reduce 
transmission of vibrations to ground are discussed; vibration 
theory is applied to hammer and foundation system, and com- 
parative conclusions for spring and conventional foundations 
are drawn. 

Vibrations. See Forging Machines—Foundations. 


FORGINGS 

See also Forge Shop Practice. 

Factors Affecting Transition Temperatures of Forgings 
Used in Power-Generating Equipment, B.CINA, P.JUBB. Iron 
& Steel Inst—J v 193 pt 4 Dec 1959 p 329-49. In low alloy 
steels principal metallurgical factors are ferrite grain size, 
tensile or yield strength, and susceptibility to temper em- 
brittlement ; quantitative relationship derived between transi- 
tion temperature and parent austenite grain size which gov- 
erns that of ferrite, tensile strength, and carbon content; rela- 
tionship successfully used to account for transition tempera~- 
ture of material from large forgings; lines along which efforts 
should be made to lower transition temperatures. 33 refs. 


Plasticnost a pretvarny odpor pri kovani, A.VACH, Hut- 
nicke Listy v 14 n 8 Aug 1959 p 667-70. Plasticity and resist- 
ance to deformation in forging; method of computation of 
deformation resistance of metals is in accordance with Gubkin 
and Geleji; present knowledge of deformation resistance is 
not sufficient to provide information on forging characteristics 
of any particular steel; plasticity of metals must still be deter- 
mined by testing. 

Pouziti oceli Mn—V pro velke vykovky, R.SEJNOHA. Hut- 
nicke Listy v 14 n 8 Aug 1959 p 748-8; see also English 
translation in Metal Treatment & Drop Forging v 27 n 173 
Feb 1960 p 58-9. Mn—V steel for large forgings; forming 
properties found to be adversely affected by V, which produces 
nonhomogeneity of microstructure, and weakening of grain 
boundaries of cast steel; it is recommended that high V con- 
tent be avoided in large forgings unless they are thoroughly 
worked with appropriate heat treatment. Photomicrographs 
and tabular data. 

Aluminum. Atmospheric Stress-Corrosion Resistance of Some 
Forged High Strength Aluminum Alloys and Assessment of 
Effects of Step-Quench into Molten Salt, W.M.DOYLE, R.G. 
JONES. Aeronautical Quarterly v 10 pt 4 Nov 1959 p 297-318. 
Examination of Al-Fn-Mg-Cu alloys in form of large hand 
forged slabs, tested in short transverse direction; effects of 
variations in heat treatment procedure on stress corrosion 
resistance are determined on alloy of DTD 683A type; step 
quenching in molten salt, following solution heat treatment, is 
shown to give maximum resistance. 

Compressively Stress-Relieved Forgings, R.SMALLMAN- 
TEW. Can Aeronautical J v 6 n 1 Jan 1960 p 10-14. Histori- 
cal background of using compression stress-relieved X7079T65 
high strength aluminum alloy in manufacture of Avro CF-105 
“Arrow” by Avro Aircraft Ltd; cause of residual stresses ; 
stress relief methods; illustrated examples of hand forgings 
made in compressively stress relieved X7079 and parts ma- 
chined from them. 


Defects. See Forgings—Steel. 


Heat Treatment. See Furnaces, Heat Treating; Gear Manufac- 
ture. 


Machining. THinfiuss verschiedener Schmelzen auf die Zerspan- 
barkeit von Schmiedestuecken, W.KOENIG. Werkstattstechnik 
v 50 n 8 Aug 1960 p 445-9. Influence of various melts on ma- 
chining of forgings; turning and boring tests made on drop 
forgings from various Ck 45 steel melts; in turning with car- 
bide cutting tools, two vacuum treated melts showed best 
machinability while all other melts gave uniform results; large 
Sr eee found in boring various heats with high speed 
steel tools. 


Leaded Forgings Machine Easily. Iron Age v 184 n 10 Sept 
3 1959 p 88. Recent field studies demonstrate superior machin- 
ing traits of leaded forgings; addition of Pb permits increase 
in shear angle which reduces force required for plastic flow, 
and reduces amount of heat generated; frictional properties 
of chip flowing over tool also reduced; Hi-Qua-Led developed 
by Alco Products Ine reduces machining time on steel forg- 
ings and increases tool life. 


Milling Work-Hardening Forging, H.FROMMELT. Carbide 
Eng v 12 n 5 May 1960 p 14-16. Difficulties in machining man- 
dre] for nuclear reactor, made from Jessop No. 9 steel; specifi- 
cation for mandrel is based upon its 4-fold greater coefficient 
of expansion as compared with traditional steels; tendency of 
material to “snake”? under heavy cutting pressure; sequence 
of operations ; tool geometry; most important operating char- 
acteristic is high surface foot rate in conjunction with car- 
bide cutting elements. 


Nickel. Superalloy Forgings Leap Size Barrier, J.B. MOORE 
J.LUCHOK. Steel v 146 n 2 Jan 11 1960 p 72-3. Requirements 
for large high heat resistant forged parts for aircraft, jet 
engines, and rocket motors necessitated development of new 
technique ; Wyman-Gordon Co has successfully shaped parts 
weighing up to 1000 lb from Ni-base metals such as Rene 41 
Waspaloy, and Udimet 500; importance of forging tempera- 
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FORGINGS—Continued 


ture control and die design discussed; photographs of some 
large diameter wheel shapes produced. 


Repair. See Dies—Repaivr. 


Steel. See also Forgings—Testing ; Steel; Steel—Forgeability ; 
Steel Manufacture—Vacuum Applications, 


Creep, Mechanical, and Metallurgical Properties of Ex- 
perimental Molybdenum-Vanadium Steel Rotor Forging, A.I. 
SMITH, E.A.JENKINSON, D.J.ARMSTRONG, L.M.T.HOP- 
KIN. Iron & Steel Inst—J y 196 pt 2 Oct 1960 p 117-30. Creep 
tests to obtain design data for 30-in. diam 0.6% Mo, 0.25% V 
turbine rotor show that, for designs based on maximum strain 
of between 0.1 and 0.3% in service life of 100,000 hr at 
3 tons/in.*, rotor could operate at about 550 C; creep proper- 
ties of rotor compared with limited data available on Mo-V 
and 3% Cr-Mo-V-W steels indicate that rotors have similar 
creep resistances. 


Internal Defects in Large Forgings and Castings, J.M. 
MOWAT, P.PACKHAM. Iron & Coal Trades Rev v 181 n 4812 
Oct 7 1960 p 793-6. Precautions to take in manufacture of 
steel for forgings; importance of cooperation between cus- 
tomers and producers stressed; segregate weakness in center 
line of ingot; hairline cracks in forgings; defects in large 
steel castings including sand inclusions, gas porosity and 
shrinkage; remedies recommended. 

Testing. See also Steam Turbines—Materials; Steel Testing. 


Zerstoerungsfreie Pruefung von Schmiedestuecken. Material- 
pruefung Materials Testing Materiaux v 2 n 7 July 20 1960 
p 240-7 (discussion) 247-53. Nondestructive testing of forg- 
ings; two papers as follows: Ultrasonic inspection of heavy 
duty steel forgings (e.g., turbine and inductor shafts), K. 
KREITZ, G.IVENS, 240-4; Importance of nondestructive test- 
ing and evaluation of results obtained on heavy forgings 
ae generator rotor, turbine rotor shaft), E.O. MUELLER, 


FORK TRUCKS. See Industrial Trucks. 
FORMALDEHYDE 


Formaldehyde from Methanol. Indus Chemist v 36 n 421 Mar 
1960 p 119-20. Features of Montecatini process for production 
of formaldehyde which is based on air oxidation of methanol 
with aid of special catalyst consisting of mixture of metallic 
oxides; high yields of formaldehyde are obtained; high grade 
formaldehyde solution is produced directly; process generates 
large amount of high pressure steam; plant design is simple, 
cost of installation is low and effective utilization is high. 


Neue Anlagen zur Erzeugung von Formaldehyd aus Metha- 
nol, G.GRECO, U.SOLDANO. Chemie-Ingenieur-Technik y 31 
n 12 Dee 1959 p 761-5. New plants for production of formal- 
dehyde from methanol; new process based on catalytic oxida- 
tion of methanol on metal oxides; oxidation-dehydration 
process; materials of construction; instruments; catalysts; 
yields; expenditure; consumption of materials. 


FORMING. See Forge Shop Practice; Machine Shop Practice; 
Metals Drawing; Plastics—Molding; Rolling Mill Practice; 
Sheet Metal Working. 

FORSTERITE. See Refractory Materials. 

FORT PECK DAM. See Dams—Models. 

FORT RANDALL DAM. See Dams—Models. 

FOUNDATIONS 

See also Blast Furnaces—Foundations; Bridge Piers—Foun- 
dations; Building Codes; Caissons; Cofferdams ; Dams—Foun- 
dations; Embankments; Geology—Engineering; Grouting; Oil 
Tanks—Foundations ; Petroleum Refineries—Foundations ; 
Piles; Roads and Streets—Foundations; Soils; Steam Power 
Plants—Foundations. 

Drill-Drivers and TV Keep Caisson Job Rolling, W.H.GEER. 
Construction Methods & Equipment v 42 n 5 May 1960 p 92-5. 
Foundations for 750 ft high Prudential Tower in Boston, Mass, 
comprise 30-in.-diam steel caissons 130 ft long containing 
H-beam cores averaging 500 lb/ft; cores are socketed up to 
23 ft in underlying bedrock; use of churn drills to drive cais- 
sons as well as to cut sockets, which are inspected by under- 
water television camera. 

Estimating Relative Density of Sands, B.S.COFFMAN. Civ 
Eng (NY) v 30 n 10 Oct 1960 p 78-9. Curves presented by 
W.G.HOLTZ and H.J.GIBBS to estimate relative density of 
sands from data obtained in exploratory borings, usually in- 
volve interpolation of vertical pressures; process can be 
simplified by use of new graph which gives general relation be- 
tween standard penetration, vertical pressure, and relative 
density for sands. 

Experience with Expansive Clay in Peru, F.D.CLARK. Civ 
Eng (NY) v 30 n 5 May 1960 p 42-4. International Petroleum 
Co, Ltd, constructed number of employee houses in Talara, 
Peru, with masonry walls, flat concrete roofs, and spread 
footings; some of these were built in area underlain by veins 
of clay; damages caused by uplift pressure of expansive clay ; 
corrective measures consisted of placing asphalt pavement and 
French drain around house. ‘ 

Factors of Safety for Footing Against Overturning or Slid- 
ing, W.BERTWELL. Civ Eng (NY) v 29 n 11 Nov 1959 p 


FOUNDATIONS—Continued 


61-2. Paper considers three cases, independent footing, two 
footings connected by strut, and two footings without strut; 
lower values are derived for factors of safety for footing 
against overturning and sliding than by other authors. 


Flexible Surfaces on Viscoelastic Subgrades, B.C.HOSKIN, 
E.H.LEE. ASCE—Proe v 85 (J Eng Mechanics Div) n EM4 
Oct 1959 Paper n 2195 p 11-30. Analysis of stress and deforma- 
tion of subgrade strengthened by flexible surface plate sub- 
jected to load distribution; application of linear viscoelastic 
theory; particular examples for constant loads suddenly ap- 
plied and maintained; pertinence to design of column foot- 
ings and airport pavements. 


Foundation Exploration, E.S.BARBER. Nat Research Coun- 
cil—Highway Research Board—Special Report n 44 1959 p 1-21. 
Principles, equipment, and methods of operation involved in 
explorations of field conditions in design of substructures for 
bridges and for cuts and fills requiring special consideration ; 
description of soil formation mechanism, soil identification, 
reconnaissance procedures, geophysical investigation tech- 
niques, borings, sampling; field test methods, and logging; 
steps for setting up exploration program. 

Foundation Installation Requiring Recharging of Ground 
Water, J.D.PARSONS. ASCE—Proc v 85 (J Construction Div) 
n CO2 Sept 1959 pt 1 Paper n 2141 p 1-21. Construction of 
foundations for five 14-story buildings at Coney Island, New 
York; ground water at site required special precautions to be 
taken to safeguard adjacent existing structures, when lowered 
to permit new foundations to be installed in dry. 


Half-Space Under Pressure Distributed Over Elliptical Por- 
tion of Its Plane Boundary, H.DERESIEWICZ. Columbia Univ 
—Dept Civ Eng—Tech Report n 32—CU-41-58-ONR-266(09)- 
CE Nov 1958 51 p; see also ASME—Trans—J Applied Me- 
chanics v 27 Ser E n 1 Mar 1960 p 111-19. In determining 
safety of foundations, assumption is made that pressure dis- 
tribution on ground (half-space), while in general not known, 
does not differ sensibly from uniform one; Boussinesq’s poten- 
tials are used to study effect of such pressure distribution over 
elliptic area; displacement and stress are determined on 
surface of half-space and on normal to surface through cen- 
troid of loading area. 


Rock Characteristics at Paulo Afonso Power Plant, E. 
PICHLER, F.BARROS de CAMPOS. ASCE—Proc v 85 (J 
Soil Mechanics & Foundations Div) n SM4 Aug 1959 pt 1 
Paper n 2137 p 95-118. Project on Rio Sao Francisco is first 
underground project in Brazil; conduit system, powerhouse 
and discharge system are located wholly in rock; number 
of rock tests, “in situ’? and in laboratory were executed ; 
paper presents description of tests and their results together 
with outline of local geology. 


Rx for Rock-Choked Hospital Excavation, A.DiGIACINTO. 
Eng News-Rec v 165 n 14 Oct 6 1960 p 46-8, 50. Construction 
of foundations for 100 by 260 ft addition to Mt. Sinai Hospital 
in New York City; soil required use of 30 in. diam drilled-in 
caissons as master piles, 20 ft ¢ to ec, with 10WF42 beams as 
cores; caissons were sunk by cable drilling technique; descrip- 
tion of blasting techniques and protection of adjacent struc- 
tures during excavation. 


Structures Don’t Settle in This Shale; but Watch Out for 
Heave. Eng News-Rec v 164 n 5 Feb 4 1960 p 46-8. Special 
heave effects in soil were observed in belt running eastward 
from Cleveland along shores of Lake Erie; large iron pyrite 
content of soil, when exposed to dampness for long period, 
oxidizes and its crystals expand to ten times their unoxidized 
size; when such material is imbedded in surface of shale be- 
neath concrete slab, excessive heave effects can appear in 
building foundations; bitumen and clay coatings used success- 
fully against effects; damaged floors and foundations illus- 
trated. 


Bearing Capacity. See also Foundations—Pile. 


Das Verhalten von Mastgruendungen bei Zugbeanspruchung, 
H.MORS. Bautechnik v 36 n 10 Oct 1959 p 367-78. Behavior 
of pole foundations under train stresses; results of German 
model and field investigations; various forms of foundation 
structures ; behavior of soil; effects of granulation; test results 
and caleulations on pull-out forces for poles with and without 
widened soles; comparative safety factor for foundations with 
widened soles is 1.5 and for plain endings 2. 


Esame di terreno incoerente per fondazione mediante un 
particolare tipo di prove di carico, R.BUCCHI. Teenica Italiana 
v 24 n 6 Sept 1959 p 481-8. Cohesionless soil examined for 
foundation by means of special types of loading tests; design 
of test; results are analyzed with particular regard to deter- 
mination of ultimate resistance. 


Drainage. Beitrag zur Theorie der Grundwasserabsenkungen, K. 


SZECHY. Bautechnik v 36 n 2 Feb 1959 p 48-52. Contribution 
to theory of lowering of ground water level; problem of 
draining alluvial sand and silt deposits in connection with 
construction of foundations; performance of well-points and 
vacuum method of drainage; tables show numerical cost and 
performance data of several practical applications of both 
methods. 
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FOUNDATIONS—Continued 

Permafrost. Experience with Pier-Supported Building Over 
Permafrost, H.B.DICKENS, D.M.GRAY. ASCE—Proe v 86 (J 
Soil Mechanics & Foundations Div) n SM5 Oct 1960 pt 1 paper 
2618 p 1-14. Construction of two-story steel frame building 
over permafrost at Churchill, Manitoba, during 1948 to 1950 is 
described and its performance discussed; apparent satisfactory 
performance after nine years of occupancy suggests that con- 
crete pier and spread footing foundation used can be prac- 
ticable alternative to embedded foundations for large heated 
structures in permafrost regions. 


Ventilated Building Foundations in Greenland, R.H.WIL- 
LIAMS. ASCE—Proe v 85 (J Construction Div) n CO2 Sept 
1959 pt 1 Paper n 2142 p 23-35. In permafrost areas soil sup- 
ports foundations of structures only if permafrost can be 
prevented from thawing; use of air vents in foundation slab 
connected with ventilating stacks to secure necessary heat re- 
moval; alternative solution is excavation and backfilling with 
non frost-susceptible materials; factors influencing soil con- 
ditions; illustrations show typical constructions used. 


Pile. See also Beams and Girders; Bridge Piers—Foundations ; 
Cofferdams ; Electric Lines—Poles and Towers; Foundations— 
Permafrost; Piles; Soils—Mechanics; Steam Power Plants— 
Foundations, 


Dutch Piling Techniques, J.B.S.HUIZING. New Zealand 
Eng v 14 n 8 Aug 15 1959 p 265-9. Methods adopted and 
difficulties encountered in foundation design in Netherlands ; 
subsoil usually consists of saturated, soft layers of peat and 
clay resting on thick layer of sand; sand layer is found 
generally at depth of 50 ft below surface; pile tests; bearing 
capacity considerations. 


Fondations sur pieux, H.LOSSIER. Genie Civil v 136 n 20 
Oct 15 1959 p 405-14. Foundations on piles; review of present 
knowledge on subject; several European applications; role of 
soil conditions, groundwater, nearby structures, and _ struc- 
tural requirements; use of drilling for large diameter piles; 
Hammer-Grab, Benoto, and Soletanche drilling methods and 
machines. 

Jack Sinks Piles for Foundation. Construction Methods & 
Equipment v 42 n 3 Mar 1960 p 140. Piles of foundation for 
bank vault, in existing building, were driven by hydraulic 
jack; to set up safe support or reaction for jack, cribwork 
piers of heavy timber in basement and propping posts up to 
second floor of building were provided. 


Limit Design of Pile Foundations, B.HANSEN. Dansk 
Selskab for Bygningsstatik—Bygningsstatiske Meddelelser v 30 
n 2 Sept 1959 p 37-86. New general method of designing pile 
foundations is developed in which deformation components, 
determining movements of foundation block, are chosen as 
unknown quantities; determination of shake-down condition 
of pile foundation for possible alternating loads; economic 
factor in calculations. 


New Design Method for Pile Foundations, B.HANSEN. 
Dansk Selskab for Bygningsstatik—Bygningsstatiske Meddelel- 
ser v 31 n 1 Feb 1960 p 1-29. Limit design of pile foundations 
and new calculation method is shown by means of two exam- 
ples representing plane and 38-dimensional pile foundation; 
limit design is simpler than design according to theory of 
elasticity, because pile stresses are known beforehand. 

Practical Design of Pile Groups, A.KROIE. Structural 
Engr v 88 n 7 July 1960 p 280-4. Because of indeterminate 
nature of piled foundation structures, exact analysis of struc- 
tural members has not yet been possible; investigations into 
action of earth mass around piles and attempts to utilize shear 
strength or modulus of elasticity thrust, are not of great prac- 
tical value; but if earth mass around piles is considered to 
provide no resistance to horizontal thrust and finer points 
of theoretical analysis are neglected, then design of raking 
piles can be carried out easily. 

Stabilization. See Foundations—Vibrations ; Soils—Stabilization. 


Stresses. Measurements of Strut Loads in Excavation for Oslo 
Technical School, O.EIDE, I.J.JOHANNESSEN. Acta Poly- 
technica Scandinavica (Civ Eng & Bldg Construction Series 
n 3) n 266 1960 14 p. Results of strut loads measurements 
in excavation in soft clay carried down below critical depth 
for bottom heave; measurements indicate greater earth pres- 
sures than could be calculated from classical earth pressure 
theory; position of resultant of observed strut loads is much 
higher than would be expected from theory; redistribution of 
earth pressure is believed to account for these deviations. 


Stresses in Foundation Rafts, D.N.de G.ALLEN, R.T.SEV- 
ERN. Instn Ciy Engrs—Proe v 14 Jan 1960 Paper n 6416 
p 85-48, Raft foundation under building acts as slab which 
is supported by elastic foundation and which carries weight 
of building as downward loads transmitted either through 
columns, or basement walls, or both; determination of bending 
and twisting moments and of shear forces in such foundation 
demands calculation of its transverse deflection; relaxational 
method for calculating this deflection ; two examples presented, 


Stresses in Layered Elastic Solids, M.M.LEMCOE. ASCE— 
Proce v 86 (J Eng Mechanics Div) n EM4 Aug 1960 pt 1 paper 
2565 p 1-22. General expressions for stress are derived for 
two-layer systems subjected to surface line or strip load; 


FOUNDATIONS—Continued 
equations developed may be used to calculate stresses in 
supporting layered media for embankments, continuous foot- 
ings, pavement systems, compressor-station foundation mats, 
canals, etc, if supporting media can be approximately repre- 
sented as two-layer plane strain system. 

Vibrations. Controlling Vibration with Soil Stabilization, J: 
WISS, J.A.ZURBRIGEN, J.P.GNAEDINGER. Consulting Engr 
(St. Joseph, Mich) v 13 n 5 Nov 1959 p 126-9. Procedure 
outlined on how to determine applicability of chemical soil 
injection method to reduce foundation vibration problem ; 
determination of objectionable mode of vibration by actual 
measurement; relationship of disturbing frequency to natural 
frequency in significant modes; establishment of relative 
changes in elastic properties of soil treated; two practical 
examples. 

Foundation Vibrations, F.E.RICHART, Jr. ASCE—Proe v 86 
(J Soil Mechanics & Foundations Div) n SM4 Aug 1960 pt 1 
paper n 2564 p 1-34. Theory of T.Y.SUNG for vertical vibra- 
tions is cited and graphs are presented which may be used 
for analysis or design; comparison with behavior of oscillator 
on semi-infinite elastic body; to evaluate dynamic characteris- 
tics of foundation, shear modulus and Poisson’s ratio of 
underlying soil need to be determined; typical values of soil 
constants and methods of establishing them at particular 
site; examples are included. 

New Method for Predicting Natural Frequency of Founda- 
tion-Soil Systems, H.A.BALAKRISHNA RAO, C.N.NAGARAJ. 
Structural Engr v 38 n 10 Oct 1960 p 310-16. Brief review 
of existing methods of determining natural frequency of 
foundation-soil systems; new method of predicting, consisting 
of determination of mass of soil contained in pressure bulb 
corresponding to density of soil in lb/eu ft; validity of new 
method is established by comparison with results of A.PAUW, 
F.J.CONVERSE and W.EASTWOOD; method is easy to apply, 
and is simple in form, 

FOUNDRIES 


Consumption of Raw Materials in Foundry, M.MARTIN, 
F.K.GARMAN. BCIRA J v 8 n 1 Jan 1960 p 67-88, 4 plates. 
Summary of information collected over period of 8 yr about 
consumption in foundries of coke; limestone, ganister, pig 
iron and new molding sand; discussion of data presented in 
tables and graphs; economies that can be effected in coke 
and cupola labor by melting on alternate days instead of daily. 

Die Multimoment-Aufnahme und ihre Anwendung im Gies- 
sereibetrieb, H.A.KRALL. Giesserei v 47 n 10 May 19 1960 
p 251-9. Work sampling study in foundries; principles of 
method, advantages, and limitations ; formulas and nomograms ; 
examples. 

Accident Prevention. See also Goggles. 


Factories Acts and Safe Working in Factories, P.G.HORS- 
LER. Brit Foundryman vy 53 pt 6 June 1960 p 286-92. Position 
of foreman in factory management, his legal position under 
Factories Acts, and accident statistics discussed; requirement 
of Factories Acts with regard to environmental conditions and 
safety; requirements of Iron and Steel Foundries Regulations 
concerning safe working in foundries are described, and human 
element in accident causation and prevention discussed. 

Apprentices. See Foundries—Employees. 
Automation. See also Foundry Practice—Molding. 


Mechanization with Flexibility. Foundry Trade J v 108 n 
2255 Feb 25 1960 p 221-39. Detailed account of new flow 
production foundry of Ley’s Malleable Castings Co in Derby; 
particular emphasis placed on securing maximum flexibility 
of operation consistent with high degree of mechanization; 
no effort made to design completely automated plant; foundry 
is intended to produce 250 tons per week of very wide variety 
of casting sizes, with maximum productivity and minimum 
man-hours. 


Cost Accounting. See also Foundries—Management; Foundry 
Practice—Precision Investment Casting. 


Controlling Costs of Foundry Operations, K.T.RINDERLE. 
Modern Castings v 37 n 1 Jan 1960 p 13-16. Overall approach 
to problem of cost control; how it can be related to individual 
operations in foundry. 


Meeting Needs of Specialty Foundry Costing, E.W.THOMAS. 
Nat Assn Accountants—Bul v 41 n 12 See 1 Aug 1960 p 75-80. 
System devised at US Pipe & Foundry Co; costs, both for 
cost of sales and inventory pricing, were required to be at 
actual so that over and under absorbed expenses would not 
have to be allocated or shown separately; standard time rates 
were established for each particular job and operation; actual 


costs are recorded for book purposes and standards maintained 
on statistical records. 


Verfeinerte Erfassung, Abrechnung und Kalkulation der 
Form- und Kernstoffkosten, D.FREILING. Giesserei vy 47 n 1 
Jan 14 1960 p 7-11, Improved methods of establishing, account- 
ing, and caleulating cost of molding and core making ; method 
eliminates from cost accounting most items previously not 
tied to wages; examples. 


Wirtschaftliche Betriebsfuehrung als Gemeinschaftsaufgabe 
von Techniker und Kaufmann, L.REMMEKE, Giesserei y 47 


Dust Control. 


Employees. 
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n 10 May 19 1960 p 259-65. Economically efficient plant man- 
agement by cooperation of engineer and accountant; general 
discussion and some specific problems of economic foundry 
practice; modern molding and casting methods, Bessemer vs 
electric steel, mechanization, etc. 


Denmark. Six Danish Foundries. Foundry Trade J v 109 n 2284 
Sept 15 1960 p 321-9. Report of 1960 tour by students of 
National Foundry College; description of following six foun- 
dries visited; Burmeister and Wain; United Iron Foundries 
Co; M.P.ALLERUPS Efterfolgere A/S; A/S H. Rasmussen 
& Co, Ltd, Jernstoberiet Dania A/S; and Varde Staalvaerk. 


Atmospheric Dust in Investment Foundries, C.M. 
STOCH. Foundry Trade J v 107 n 2243 Dec 3 1959 p 553-7 
(discussion) 557-9. Results of dust surveys by British Steel 
Castings Research Assn in 58 steel foundries, with tables 
giving average values for total mineral dust concentration, 
quartz content of dust, and quartz concentration; how health 
is affected by atmospheric dust. 


Clean Air for Foundries, W.H.WHITE. BCIRA J v 8 n 4 
July 1960 p 497-505. Problem of meeting requirements of 
Iron and Steel Foundries Regulations, 1953 with regard to 
dust and fume control; main difficulties arise from absence 
of defined standards of atmospheric conditions required by 
law in. foundry; methods of unit and general ventilation for 
foundries are described, based on present knowledge and 
general principles or factors involved in foundry ventilation. 
_Economics of Controlling Hot and Cold Blast Cupola Emis- 
sions, F.M.SHAW. BCIRA J v 8 n 38 May 1960 p 343-50. 
Present legal position of hot and cold blast cupolas is re- 
viewed ; costs for types of arrester for cold blast cupolas given; 
method of treating water in wet arresters with soda ash 
outlined; treatment is essential to keep maintenance costs 
to reasonable level; approximate costs of implementing provi- 
sional agreement made with Chief Alkali Inspector regarding 
hot blast cupolas have been tabulated. 


Measurement of Airborne Dust Concentration in Iron-Foun- 
dries Using Hexhlet Dust Sampler, R.I.HIGGINS, P.DEWELL. 
BCIRA J v 8 n 3 May 1960 p 425-36, Design and principle of 
operation of Hexhlet dust sampler; practical instructions for 
use of instrument; adverse effects of vibration can be over- 
come by coating horizontal elutriator with suitable glycerine 
solution. 

Ueber die Entstaubung von Kaltwindkupoloefen, E.WEBER. 
Giesserei v 47 n 6 Mar 24 1960 p 155-7. Dust removal from 
cold blast cupolas; description of installation at Poerringer 
& Schindler Foundry, Zweibruecken, West Germany; deter- 
mination of amounts of waste gases produced (5000 Nm?/hr/ 
furnace), of their dust content (25 kg/hr), efficiency of dust 
removal (70%), water consumption and costs. 


See also Foundries—Accident Prevention. 


B.C.I.R.A. Apprenticeship Scheme, E.R.EVANS. BCIRA J 
v 8 n 3 May 1960 p 333-6, Appendix 337-9. Apprenticeship 
scheme in operation since before war, has provided many 
recruits to Research and Development departments; entry 
requirements ; training in Association’s laboratories of student 
apprentices who study at technical colleges to obtain approved 
qualifications ; actual foundry work at completion of training 
in service laboratories. Appendix gives syllabus. 


Die Organisation des Giessereiausbildungswesens in Frank- 
reich unter besonderer Beruecksichtigung der Technikerausbil- 
dung, L.FREDE. Giesserei v 47 n 15 July 28 1960 p 408-12. 
Organization of training in foundry practice and engineering 
in France, with emphasis on foundry technician; role of gov- 
ernment and industry in educating apprentices starting at 
age 13 or 14. 


Foundry Training in Europe, L.FREDE. Foundry Trade 
J v 109 n 2280 Aug 18 1960 p 199-202. Extracts from Report 
of Sub-committee No. 1 of European Committee of Foundry 
Associations (ECFA); importance of European foundry ap- 
prentice competitions is stressed and details are given of 
scheme for exchange of skilled workers between member 
countries of EFCA; holiday camps arranged for young foundry 
personnel; training of foremen. 


Lynchburg Foundry Training Program, H.G.MOORE, Jr. 
Modern Castings v 37 n 1 Jan 1960 p 44-6. Management 
development; apprentice training; college graduate program ; 
advanced study. 


Mensch und Arbeit in der Giesserei, H.SCHOLZ. Giesserei 
v 47 n 17 Aug 25 1960 p 451-60. Man and work in foundry ; 
first results of 2-yr systematic physiological study of wear of 
foundrymen; it is concluded that, even in mechanized found- 
ries, men are overstressed (beyond number of work calories 
considered not to shorten life); five main reasons and reme- 
dies are outlined. 


Status and Training of Future Foundrymen—Presidential 
Address, G.R.SHOTTON. Brit Foundryman v 53 pt 7 July 
1960 p 304-6. Requirements of successful foundryman ; prob- 
lems of initial training, specialization and acquisition of 
wider general knowledge; suggestions for training future 
foundrymen and part to be played by Institute of British 
Foundrymen.,. 


FOUNDRIES—Continued 


Training for Foundry Industry, W.S.MATTHEWS. Brit 
Foundryman v 53 pt 8 Aug 1960 p 869-76. Review of parts 
played by Institute of British Foundrymen and Council of 
Ironfoundry Associations in development of technical education 
and practical training of foundry personnel. 


Training for Future, C.B.FEARNSIDE. Foundry Trade J 
v 108 n 2273 June 30 1960 p 819-20. New techniques suggested 
for education of foundry apprentices; day school system; 
simplified course; types of question papers which are suitable 
for first-year students. 
Equipment. See also Cupolas; Foundry Practice; 
Melting; Ladles; Sand, Foundry. 


Foundry Equipment—Will it Save or Spend Your Money, 
D.M.BUCHANAN. Modern Castings v 37 n 2 Feb 1960 p 30-4. 
Purchase and installation of equipment; maintenance; depre- 
ciation; tax depreciation techniques; replacement. 


Plant and Equipment. Foundry v 88 n 5 May 1960 p 136-55. 
Comprehensive study of foundry industry presented; details 
of extensive buying programs planned by many foundries to 
improve their plant and equipment; information on amount 
and age of existing equipment. 


Health Hazards. See Foundries—Dust Control. 
Heating. See Heating—Radiant. 


India. Modern Trends in Foundry Practice, with Particular 
Reference to India, J.BLAKISTON. Foundry Trade J v 109 
n 2281 Aug 25 1960 p 223-30. Review of foundry developments 
in India from 1780 to present day. 


Management. See also Foundries—Cost Accounting; Foundries 
—Production Control; Foundries—Time and Motion Study; 
Foundries—Wage Payment Plans. 


How to Make Money in Foundry Business, R.B.SINCLAIR. 
Modern Castings v 38 n 1 July 1960 p 40-5. 13 step-by-step 
diagrams which tell how to use break-even charts showing 
way to profitable operation; report reflects interplay of profit 
and performance of past years, sales volume and _ profits, 
operating costs and sales income, and of product mix and 
profit potential. 


Management by Objective, R.W.WILSON. Modern Castings 
v 38 n 2 Aug 1960 p 71-5. Representative operating objectives 
including organization, safety, quality improvement and cost 
reduction, together with control and evaluation procedures 
used to implement progress in specific areas; overall program 
at American Hoist & Derrick Co, St. Paul, Minn, described ; 
machine shop variance reports used as barometer of casting 
quality. 

Your Foundry Cannot Survive Unless You Develop Admin- 
istrative Management, Technical Personnel and Operating 
Supervisors, B.L.SIMPSON, J.H.CULLING, L.J.WOEHLKE. 
Modern Castings v 36 n 6 Dec 1959 p 36-9. Separate discussion 
by three foundry officials on management tasks, technical 
development and foundry training, respectively. 


Materials Handling. See Materials Handling—Foundries, 
Modernization. See Foundries—Automation. 


Noise. How to Cut Noise in Cleaning Room, W.O.HANSON. 
Foundry v 88 n 7 July 1960 p 76-80. Studies of noise sources 
and noise transmission paths, made in foundry cleaning room 
of Allis-Chalmers LaCrosse Works; steps taken to reduce 
noise are described and costs indicated. 


Production Control. Analysis of Cupola Operator Performance, 
A.A.TIMMINS. BCIRA J v 8 n 2 Mar 1960 p 247-65, 4 plates. 
Analysis and presentation of information on use of Jabor in 
cupola operation, gathered by BCIRA Foundry Operations 
Section in visits to nearly 400 foundries over period of nine 
years; results are discussed and standards put forward by 
which comparisons of performance may be made; application 
of these results to improvements in foundry lay-out and equip- 
ment considered. 


Production, Planning, and Progress, W.L.BEASLEY, H.D. 
ADEY. Brit Foundryman v 53 pt 9 Sept 1960 p 399-402. 
General principles of production control system employed by 
F.H.Lloyd and Co, Wednesbury, in fabrication of large variety 
of castings; efficiency can be achieved only by closest coopera- 
tion between production departments; importance of distribu- 
ting all available information throughout departments con- 
cerned is stressed. 


Pyrometry. Platinum-Platinum/Rhodium Thermocouples for 
Temperature Measurement in Foundry, H.R.PERRY. Foundry 
Trade J v 108 n 2262 Apr 14 1960 p 457-61. Review of current 
pyrometry practice; thermo-element-quality platinum wires 
with fibrous structure produced by use of entirely new tech- 
nique; wires show notable resistance to grain growth at 
elevated temperatures; new material is designated ‘“Fibro- 
Thermocouple Platinum’’. 


South Africa. South Africa’s Newest Steel Foundry. Foundry 
Trade J v 108 n 2257 Mar 10 1960 p 291-9. New foundry at 
Scaw Metals, Germiston has been built as extension to old 
foundry but is entirely independent of it; except for highly 
specialized equipment, emphasis was placed at all stages on 
locally manufactured products; detailed description of foundry 
given. 


Furnaces, 
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Switzerland. En hypermodern gjuterianlaggning, A.KUGLER, 
F.EISERMANN. Gjuteriet v 49 n 10 1959 p 261-2, 265-6, 
269-70, 273-4; see also English version in Foundry v 88 n 8 
Aug 1960 p 102-4, 107, 110, 112, 115. Ultramodern foundry of 
Sulzer Brothers, Winterthur, Switzerland; various installations 
and methods employed are described. 


What Sulzer Put in its New Foundry, F.EISERMANN. Mod- 
ern Castings v 38 n 1 July 1960 p 30-5. Description of most 
important installations in Oberwinterthur, Switzerland plant 
of Sulzer Bros; sand elutriator for custom sand blending; 
continuous ovens for surface dried molds; roll-over draw 
machines handling molds up to 22 tons; shakeout machines 
for 80-ton molds; blast heater for 1100 F cupola blast; medium 
frequency induction furnaces with multiple coil sections ; 
electronic punch card control of heat treatment. 


Time and Motion Study. See also Foundries—Cost Accounting. 


Work Measurement for Pour and Shakeout, R.S.CASCIARI. 
Modern Castings v 38 n 2 Aug 1960 p 58-64. Industrial 
engineering approach by Lebanon Steel Foundry, Lebanon, 
Pa to development of work measurement plan for nonrepetitive 
and highly variable pour and shakeout operation; purpose of 
study discussed by defining problem, describing operation 
through use of layout illustration, development of methods 
and specifications, use of newer techniques such as group 
timing technique, development of standard data and _illus- 
tration and application of work measurement plan; results 
obtained shown. 


Wage Payment Plans. How to Revise Outmoded Cleaning Room 
Incentive Plans, J.R.WALLEY. Foundry v 88 n 5 May 1960 
p 208-6, 208. Problems involved in tonnage cleaning room 
bonus plans, and why these plans fail; simple principles for 
development of any wage incentive plan in foundry recom- 
mended; standard hour ‘one-for-one’? wage incentive plan 
for cleaning room described; its benefits; problems involved 
in changing over from tonnage-bonus plan to one of time 
study set standards. 


West Germany. See Foundries—Dust Control. 

FOUNDRY COKE. See Coke—Metallurgical. 

FOUNDRY FURNACES. See Cupolas; Furnaces, Melting. 
FOUNDRY PRACTICE 


See also Aircraft Manufacture—Foundry Practice; Alum- 
inum Foundry Practice; Automobile Manufacture—Foundry 
Practice; Bronze Foundry Practice; Cast Iron; Coke—Metal- 
lurgical; Copper Foundry Practice; Cupola Practice; Cupolas; 
Die Casting; Engineering Education; Foundries; Furnaces, 
Melting ; Iron Foundry Practice; Magnesium Foundry Practice; 
Malleable Iron Foundry Practice; Product Design—Castings ; 
Sand, Foundry; Steel Foundry Practice; Titanium Foundry 
Practice; Uranium Foundry Practice; Zine Foundry Practice. 

Better Castings Through Computer Analysis, E.L.FOSTER, 
B.L.FLETCHER. Battelle Tech Rev v 9 n 9 Sept 1960 p 10-14. 
Production sensitivity, costliness of newer metals, and exacting 
specifications associated with their use, makes mathematical 
prediction of their casting behavior very important; use of 
digital computer in study of casting problems is described. 


Compression Casting—Now You Can Cast The Impossible, 
A.J.STEIGER. Modern Castings v 38 n 2 Aug 1960 p 34-7. 
Compression casting is done by machines that operate on 
what might be termed ‘“waffle-iron’”’ principle; new technique 
makes it possible to cast large thin walled ribbed parts; 
applications include ailerons, wing surfaces, fuselage sections, 
automobile hoods, railway car side and bottom panels, motor 
and river boat hulls, and wall facings for buildings; method 
lends itself to casting zinc, magnesium, copper, and even 
steel. Based on article in Liteinoye Proizvodstvo, Moscow. 


Das Giessen von Walzplatten, AANORROE. Zeit fuer Erz- 
bergbau u Metallhuettenwesen v 12 n 2 Feb 1959 p 57-62. 
Casting of rolling slabs; types of molds used; smelting and 
hos ready for casting; combined methods for continuous 
casting. 


Die Anwendung des Beukenmodells zur Loesung von Waer- 
meuebergangsproblemen in der Giessereitechnik, K.H.BROK- 
MEIER. Giesserei v 47 n 8 Apr 21 1960 p 195-204. Use of C.L. 
BEUKEN’s method for solving heat transfer problems in 
foundry; explanation of theory and apparatus; examples of 
heat loss determinations for different, specific methods of 
conveying molten iron to pouring platform; thermal measure- 
ments during solidification of cast steel, cast iron, and non- 
ferrous metals. ’ 


Ein halbes Jahrhundert Giessereitechnik in Deutschland. 
Giesserei v 46 n 22 Oct 22 1959 p 603-895. 50 yr of foundry 
engineering in Germany; issue dedicated to 50 yr existence 
of Association of German Foundrymen contairs 49 articles 
by various authors on following subjects: Development of 
foundry materials ; evolution of casting methods; molding and 
auxiliary materials; molding and casting processes ; furnaces 
for melting and other purposes; casting machines; accident 
and health problems; training and education; economic devel- 
opment 1909-1959. 


‘Flow’ Design for Castings Puts Metal Where it Should B 
Steel v 146 n 12 Mar 21 1960 p 156-7, 160. Wee, Mialon 
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concept (Unitized Stress Flow) establishes by analysis, loca- 
tion and distribution of stresses encountered in service; cast- 
ings are designed to place metal where it is needed in amount 
that is needed so that stresses flow evenly throughout, in- 
dividual components of total unit; development of Eimco 
Corp enabled development of new tractor series which enjoy 
casting benefit of weight reduction, high strength, and 
rigidity. 

Furnishing Cast Parts, R.H.HERRMANN. Foundry v 87 n 12 
Dec 1959 p 60-7. Oberdorfer Foundries, Syracuse, NY, produc- 
ing aluminum, brass, and bronze castings, offers customer 
complete design, laboratory, and other engineering facilities 
plus choice of four molding methods, patternmaking, heat 
treating, inspection, and finish machining facilities, preparing 
quotation, production management and control; quality con- 
trol; example of how company worked with aluminum supplier 
in designing spandrels for building. 

Guide to Ferrous Castings, D.PECKNER. Matls in Design 
Eng v 52 n 4 Oct 1960 p 127-42. Four main groups of alloys 
considered including cast iron, malleable irons, ductile iron 
and cast steels; selection of right alloy for particular service 
condition; principal molding and casting methods; designing 
ferrous castings. 

How To Make Castings with Correct Composition, L.M. 
ELIJAH. Modern Castings v 88 n 3 Sept 1960 p 50-2, 54, 56. 
Set of important formulas for rapid calculation of furnace 
charges is presented by which desired alloy composition can 
be easily achieved; several examples are presented one of 
which concerns most involved analysis wherein polynary alloy 
adjustment has to be made. 


Hydrodynamics of Molten Metals—Proceedings of First 
Conference on Theory of Casting Processes Aug 1959 384 p. 
(Available from OTS, Washington, DC, PB n 59 21188. $5.00). 
18 articles by various authors presented under following 
headings: Properties of molten metals and methods for deter- 
mining them; processes for filling casting molds with metal; 
improvement of quality of shapes by means of action on 
liquid metal. From Akademiya Nauk SSSR, Institut Mashinovye- 
deniya. 


Kritische Untersuchung verschiedener Giesszeitbestimmungen 
fuer Sandformen ete, C.TRENCKLE. Giesserei (Technisch- 
Wissenschaftliche Beihefte) n 27 Jan 1960 p 1483-90, Critical 
investigation of different methods of determining pouring 
times for sand molds; presentation of more comprehensive 
nomogram, considering all factors affecting pouring time and 
applicable with any cast metal; data used as basis of critical 
evaluation are mainly those of H.W.DIETERT, J.S.ABCOU- 
WER, and author’s own previous publications (see Engineering 
Index 1957 p 710). 


New Machine De-fins Castings To Boost Foundry Output, 
R.H.ESHELMAN. Iron Age v 186 n 8 July 21 1960 p 181-3. 
Completely mechanized installation developed by Snyder Corp 
and undergoing installation at Central Foundry Div, General 
Motors Corp, will eliminate chipping and grinding of casting 
fins with hand tools, which traditionally has been one of most 
costly and time consuming foundry operations; operation and 
performance of system is described. 


Operating Practice with Arcair Torch, N.J.KRUMM. Foun- 
dry v 88 n 4 Apr 1960 p 164, 167, 170, 172. Equipment used 
with Arecair process which is melting of metal with electric 
are and simultaneous removal of molten metal with high 
velocity air jet parallel to electrode; cuts of nearly machine 
quality sometimes produced; heat conditions; speed and cost; 
applications described include removing risers and riser pads 
from ductile iron casting, conditioning of ductile iron casting 
being prepared for machining, and removing blades from 
manganese bronze propellers with cuts up to 7 in. 


Origen e importancia de la estructura granular en piezas 
coladas en arena, V.KONDIC. Instituto del Hierro y del Acero 
v 13 n 64 Feb 1960 (special issue) p 185-45. Origin and im- 
portance of granular structure in sand castings; examination 
of available information dealing with origin of grains in cast 
structures, their shape and size, and alloy constituents within 
these grains, 


Pattern and Core Box Equipment for Blowing Foundr 
Sands, Z.MADACEY. Modern Castings v 37 n ripet ch 1960 
p 1938-8. Important, factors in venting and design of pattern 
and core box equipment reviewed; rigging boxes for sand 
blowing machines; accurate sand control; choice of correct 
vent and blow hole areas. 


Penetracion de los metales de bajo punto de fusio 

arena de fundicion, K.FURSUND. Instituto del ans pg aa 
Acero v 13 n 67 May 1960 (special issue) p 460-87. Penetration 
of low melting point metals into foundry sand; metals tested 
included high purity tin, tin-17% bismuth, lead-20% tin, ete; 
penerenee ee oa pee takes place under same physical 
aws as at of iron and steel; consider r 

difference between sand and metal Acted! a a Sol 


Some Aspects of Present South African Foundr isd i 
: ractice, 
J.STEELE. Brit Foundryman v 53 pt 4 Apr 1960 p ‘tb4-61 
(discussion) pt 10 Oct p 464-6. Conditions within foundry 
industry relating to labor, methods, raw materials, and 


Carbon Dioxide Process. 
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equipment; production of wear resisting east iron in small 
jobbing foundry by means of oxygen lancing of metal in 
barrel type converter; castings produced are described, with 
emphasis on types peculiar to local requirements, such as 
rollers for sugar industry, pump parts for mining, and cook- 
ing pots for African market. 

Some Aspects of Small Foundry Practice, F.P.ROBIMSON. 
Brit Foundryman v 53 pt 8 Aug 1960 p 379-86. General 
methods used to maintain high standard of light casting 
production in variety of materials in small ferrous and non- 
ferrous foundry; melting methods and treatment of metals 
including aluminum alloys, gunmetal, phosphor bronze, high 
tensile brass, aluminum bronze, and copper; cupola control 
in iron foundry, chemical analyses and castings required to 
withstand pressure tests and checks for chill depth to assist 
in maintaining machinability and maximum strength. 

Some Examples of Harper Foundry Practice, A.W.ASTROP. 
Machy (Lond) v 97 n 2487 July 13 1960 p 93-6. Cast-to-form 
Meehanite tools, plastics patterns, and shell cores made at 
Albion Works of John Harper & Co; advantages offered by 
Meehanite as material for dies of different types. 

Some Problems in Light-Castings Foundry, J.A.McINTOSH. 
Brit Foundryman v 53 pt 9 Sept 1960 p 392-9. Castings dis- 
cussed vary in weight from few ounces to about 3 ewt; thick- 
ness of work is mostly 5/32 in.; how skill available in tradi- 
tional light castings foundry where mechanization is im- 
practicable, can be harnessed to make patterns of high quality 
for molding machines, both for green-sand and shell processes ; 
methods adopted to make best use of plant and labor in 
conjunction with skill of patternmaker and molder; use of 
aluminum in manufacture of patterns and molding equip- 
ment described. 


25 eme Congrés International de Fonderie, 1958, Brussels, 
Belgium ; published by Foundry Association of Belgium, 735 p. 
Texts of 37 papers in English, French or German, with brief 
abstracts in all three languages, presented at 25th Interna- 
tional Foundry Congress at Brussels in 1958. (Most papers 
indexed separately from various sources). 

Where Do We Go From Here?—1960 Charles Edgar Hoyt 

Memorial Lecture, W.J.GREDE., Modern Castings v 37 n 6 
June 1960 p 59-64. Metallurgical developments; comparison 
of production of castings in 1956-1958 with that in 1946-1948; 
competition by other fabricating methods; importance of em- 
phasizing advantages of castings is indicated. 
COz2 Molding Sand Additive . .. Cast- 
ing Finish Improves Shakeout, D.L.LONGEUVILLE. Foundry 
v 88 n 3 Mar 1960 p 189-90, 192-4. Much better peel of sand 
from metal, with definitely improved surface finish of castings, 
as well as better collapsibility obtained by use of dextrose 
with COz molding sand mixes at Washington Mold, Machine 
& Foundry Co, Washington, Pa.; increased shrinkage of 
molds containing dextrose additive; advantages of sodium 
silicate CO2 process. 

Dextrose Scores Knockout in COz Process, D.R.POHLMAN. 
Modern Castings v 36 n 6 Dec 1959 p 42-4. After switching 
to CO2z process of coremaking, gray iron jobbing foundry 
discovered collapsibility of cores could be improved as much 
as 50% by adding dextrose to its core mix; better peel and 
casting finish obtained. 

Effect of CO2-Process Sands on Hot Tearing, J.M.MIDDLE- 
TON. Brit Foundryman v 53 pt 2 Feb 1960 p 67-74, (discus- 
sion) pt 11 Nov p 500-2, pt 12 Dec p 564-5. Satisfactory hot 
tear test steel casting developed which under closely controlled 
foundry conditions has proved to be sensitive to variations in 
molding material; COz process sands are no more likely to 
give hot tearing than normal dry sands; certain additions to 
COz process sands can affect propensity to tearing; reasons 
for wide variations in severity of hot tearing in tests carried 
out by various foundries; density of mold, milling procedure, 
and casting temperature have greatest effect on hot tearing. 


Effect on Green Sand of Contamination by Used CO2-Process 
Sand, J.M.MIDDLETON. Brit Foundryman v 53 pt 2 Feb 
1960 p 53-7. Laboratory experiments supported by practical 
casting trials have shown that no deleterious effects are likely 
to arise from contamination of green sand by COz2z process 
sand at levels below 12.5%; control tests to determine level of 
contamination are given. 


Binfluss der Luftfeuchtigkeit und der Lagerdauer auf das 
Druckfestigkeitsverhalten von nach dem Kohlensaeure-Erstar- 
rungsverfahren hergestellten Kernen, ILBINDERNAGEL. Gies- 
serei v 47 n 16 Aug 11 1960 p 423-7. Effects of humidity in 
air and duration of storage on resistance to compression of 
cores made by carbon dioxide process with different grades of 
waterglass binder; upon direct contact with water, water 
was absorbed by cores and strength reduced; storage at 20 C, 
even in air of 90% humidity, caused drying of cores, which 
increased or decreased strength; explanation. 


Etude de la reduction de la consommation de gaz carbon- 
ique dans la technique d’agglomération des sables au silicate 
de soude, M.JEANCOLAS, X.VIROLLE. Fonderie n 173 June 
1960 p 239-51. Study of reduction of carbon dioxide con- 
sumption in sodium silicate bonded sands ; results of laboratory 
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experiments which emphasize particular importance of chem- 

ical composition of binder, and make it possible to determine 

ae chemical compositions most suitable in each case. 
refs. 


Foundry without Moulding Boxes, J.STEELE. Foundry 
Trade J v 109 n 2289 Oct 20 1960 p 489-90. Wooden frames 
are used to retain CQOs-Process molds prior to gassing and 
thereafter mold halves are sufficiently strong to permit casting- 
up without need for molding boxes; castings weighing up 
to 10 ewt are produced in this way by Springfield Steel Co, 
Glasgow. 

Pouring Castings in Ungassed Sodium Silicate-Bonded Molds, 
W.G.PROBST, G.R.SCOTT. Foundry v 88 n 3 Mar 1960 p 82-5. 
New application of COz process developed by C. Lee Cook Co, 
Louisville to meet demands for improved casting finish without 
use of varied sand mixes ; new method produces bronze, babbitt, 
and gray iron castings with finish of 125 microin. rms; it 
requires no additional equipment and minimum of sand 
control; uncured molds poured; 12 advantages listed. 


Present Aspects of Carbon Dioxide Process, D.A.TAYLOR. 
BCIRA J v 8 n 1 Jan 1960 p 112-20. Review of factors that 
control operation of CO2z process, and of methods of over- 
coming some of its disadvantages. 22 refs. 


Use of Very Low Ratio Sodium Silicate in CO2z Process 
Leads to Sand Economy, D.A.TAYLOR. BCIRA J v 8 n 5 
Sept 1960 p 675-9. By using sodium silicate with SiOz: NazO 
ratio of 1.6: 1 it is possible to prepare satisfactory silicate/CO2 
process molds from sands containing appreciable amounts 
of clay and with higher moisture contents than are otherwise 
permissible; range of base sands extended and cost of process 
reduced; mixture of equal parts of dry, clay bonded sand 
discarded after use and undried silica sand recommended; 
limitations of method and precautions to observe. 


Centrifugal Casting. See also Foundry Practice—Molding ; Steel 
Foundry Practice—Centrifugal Casting. 

Iron Moulds Best for Centrifuge Casting, J.W.CHERRETT. 
Can Metalworking v 238 n 8 Aug 1960 p 49-51. In centrifugal 
casting, best technique is to use steel or iron molds, and to 
cast directly, except for mold dressing, against mold walls; 
importance of selecting proper mold wash used to protect 
walls; no difficulties encountered by Montreal Bronze Ltd, 
Canada in centrifugal casting of most alloys in copper base 
group. 

Ueber das Verhalten von Schleudergusskokillen, A.KOEN- 
IGER. Giesserei v 47 n 3 Feb 11 1960 p 70-4. Behavior of molds 
used for centrifugal castings; factors determining life of 
steel molds; temperature distribution in cross section of 
wall; method of calculating stresses from temperature dis- 
tribution; effect on tensile strength and structure of steel 
of long heating (to 1000 hr) to 700 C, and of intermittent 
thermal stress in practice; notch impact resistance as criterion 
of suitability of steel as mold material. 

Cleaning. See also Steel Foundry Practice. 

Einfluss der Duesenform und des Betriebsdruckes auf die 
Leistung von Druckluftstrahlanlagen, K.ADLASSNIG. Gies- 
serei v 47 n 8 Apr 21 1960 p 211-14. Effect of nozzle design 
and dimensions, and of operating pressure, on air consump- 
tion, nozzle wear, and efficiency of shot blasting operations ; 
silica sand was used as shot, but results are considered valid 
for other materials used in foundries. 

Pulverskarning vid gjutgodsrensning, B.BRANDSTEDT. 
Gjuteriet v 50 n 4 1960 p 51-7. Powder cutting for cleaning 
of castings; methods, apparatus and powder employed are 
described; advantages of powder processes. 

Core Making. See also Foundry Practice—Carbon Dioxide Proc- 
ess; Sand, Foundry. 

Air-set Cores for Heavy General-Engineering and Jobbing 
Castings, A.M.SHIRLEY. Foundry Trade J v_ 108 n 2260 
Mar 31 1960 p 387-93; see also abstract in Modern Castings 
v 38 n 3 Sept 1960 p 40-2. In searching for means to increase 
production in coreshop at G.M.Hay & Co, Glasgow, it was 
found that ‘“‘air-setting’’ cores gave extremely good results; 
radical changes made in coreshop setup to obtain maximum 
benefits from new technique; production of heavy castings by 
using these special cores is described. 

Cereal Binders Up Quality, Slash Casting Costs. Steel v. 146 
n 3 Jan 18 1960 p 92. Corn-type binders improve properties 
of green sand, speed core baking 30 to 50%, and upgrade 
as-baked surfaces of cores; castings made with such cores 
have smoother internal surfaces; reduced veining, penetration, 
and burn-in not only improve quality but reduce grinding and 
cleaning time; Riverside Foundry Co also finds that fast, 
easy knockout is another feature (cores collapse well after 
burnout) of binders furnished by Corn Products Co. 

Experiences of Renault Works with Production of Cores 
in Hot Boxes, P.JASSON. BCIRA J v 8 n 4 July 1960 p 
553-66. English translation of article indexed in Engineering 
Index 1959 p 493 from Fonderie Sept 1959. 

Factors to Consider in Producing Shell Cores, R.S.L.AN- 
DREWS. Foundry v 88 n 2 Feb 1960 p 96-100. Characteristics 
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of two basic types of resin binders and their relationship to 
types of shell cores, mix formulations, corebox design, shell 
core machines and casting defects are discussed. 


Karnbindemedel, F.SWENBORG. Gjuteriet v 50 n_ 1 1960 
p 5-8. Core binders; methods used for further development 
and improvement of core binders; research in field is still 
empirical so that final tests have to be made during course of 
production. 


La précision dans le noyautage avec outillages usuels par 
Yemploi de nouvelles résines synthétiques, J.ROTH. Fonderie 
n 177 Oct 1960 p 409-18. Accuracy in core making with con- 
ventional equipment, by using new synthetic resins; novelty 
of process developed by Peugeot automobile company consists 
in using as core binder new plastic material which is harden- 
able at room temperature, with hardening carried out in 
core box by blowing in carbon dioxide; advantages of process. 


Mechanized Core Production with Air-Setting Sand. Foundry 
vy 88 n 6 June 1960 p 106-8. Advantages offered by use of 
air setting sand mixes for making medium and large cores 
on separate conveyor lines at Foundry Div, Cincinnati Milling 
Machine Co; sand practice and core production described. 


Phenolic Resin Bond in Solid Sand Cores, H.K. SALZBERG, 
J.J.GREAVES. Modern Castings v 38 n 1 July 1960 p 101-10. 
Review of characteristics of phenolic resin bond; data pre- 
sented relative to steel sand core mixes, green strength factors, 
release problems, curing costs and interface gas factor, with 
attention given to cores cured in oven or dielectrically. 24 refs. 

Team of Corn-Base Binders Improves Foundry Cores, N. 
KOWALL, S.HADYN. Iron Age v 185 n 4 Jan 28 1960 p 94-5. 
Mogul, corn cereal produced by Corn Products Co improves 
green strength of sand mixes; Dexcor, sugar base binder 
improves baked strength of cores; Pratt & Letchworth Co, 
division of Dayton Malleable Iron Co, finds that optimum 
core properties are achieved when binders are used in com- 
bination; cores with better dimensional stability, improved 
surface finish, and higher scratch hardness are produced at 
lower maintenance costs, faster baking time, and reduced 
maintenance of core making equipment. 


Croning Process. See Foundry Practice—Shell Process. 


Defects. Common Non-Ferrous Casting Defects, D.A.DODSON. 
Can Metalworking v 23 n 10 Oct 1960 p 84-9. Problems of 
cavities, porosity, liquid shrinkage, etc, are examined; illus- 
trated examples of defective aluminum and copper alloy cast- 
ings; ways and means to control defects and cut scrap. 


Cutting Serap Losses, K.M.SMITH. Metal Industry v 96 n 23 
June 3 1960 p 455-7; see also Foundry v 88 n 1 Jan 1960 
p 72-7. Interpretation and control of foundry defects; isolation 
of faults; control limits; remedying specific faults such as 
misruns, shifts, sand inclusions, broken castings, strain, swell, 
roughness, ete. 


Ein Beitrag zur Klassifikation der Gussfehler und ihre 
Erkennbarkeit im Roentgen- oder Gammabild, E.SCHIEBOLD, 
E.BECKER. Magdeburg Hochschule fuer Schwermaschinenbau 
—Wissenschaftliche Zeit v 3 n 1 1959 p 33-8. Methods for 
classification of casting defects and their distinguishing char- 
acteristics in X-ray and y-ray photographs proposed; probable 
causes of most important defects considered. 

L’action combinée du retrait et de la pression atmosphérique 
dans la formation de défauts de fonderie, F.BOUSSARD. Fon- 
derie n 168 Jan 1960 p 3-10. Combined effect of shrinkage 
and atmospheric pressure on formation of foundry defects; 
form and aspect of sinking and spongy porosity which have 
same origin ; remedial measures ; important influence of casting 
design. 

Parashrinkage Phenomena—Veining, Metal Penetration, 
Seabbing, Hot Tearing, D.C.WILLIAMS. Modern Castings 
v 37 n 1 Jan 1960 p 17-18. Hot spots are composed of two 
parts in several surface type casting defects, i.e. volume of 
molded sand, and volume of liquid at thermal center; these 
are separated from each other by mold metal interface; within 
thermal center, shrinkage develops; shrinkage derivatives, 
veining, metal penetration and possibly scabbing, may develop 
because of unsatisfactory melt quality within thermal center. 

Electric Melting. See Furnaces, Melting—HElectric, 


Employees. See Foundries—Employees. 
Fluidity Testing. See also Bronze Foundry Practice. 


Cinematografia por rayos x de la fluencia de los metales, 
en moldes-cascara empleando un intensificador de imagen, K. 
SHOBAYASHI, K.OKAMOTO. Instituto del Hierro y del Acero 
v 13 n 67 May 1960 (special issue) p 455-9. Fluidity of metals 
in shell molds filmed by X-ray cinematography using image 
intensifier; method successfully applied by Tokyo Shibaury 
Electric Co, Japan. 


New Test for Fluidity, V.KONDIC. Foundry v 87 n 12 Dec 
1959 p 79-83. Two distinct advantages of proposed new test 
over conventional spiral test are that it is of much simpler 
design and gives more reproducible results, and that it could 
be applied to study of mold filling ability problem (variables 
of mold in particular), for which spiral test is not readily 


FOUNDRY PRACTICE—Continued 


applicable; foundry applications of test to light alloys, copper 
and nickel alloys, cast irons and steel. 


Gating and Feeding. See also Copper Foundry Practice. 


Der thermische Wirkungsgrad von Steigern und das Ausbrin- 
gen, W.PATTERSON, W.KOPPE. Giesserei (Technisch-Wis- 
senschaftliche Beihefte) n 28 Apr 1960 p 1523-33. Degree of 
thermal efficiency (E) of risers, and yield (Y), where E= 
shrinkage volume/riser volume and Y=weight of casting/ 
weight of riser; mathematical investigation of factors deter- 
mining E and Y for steel, light metal, and bronze castings of 
different geometry (mainly ball vs plate); it is shown, for 
steel castings, how E = 4% for balls and E= 18% for plates 
ean be increased to 50 and 68%, respectively. 


Eingusstechnik fuer Gusstuecke aller Art, C.TRENCKLE. 
Giesserei v 47 n 4 Feb 25 1960 p 81-94; see also French version 
in Fonderie n 171 Apr 1960 p 135-56. Gating practice for cast- 
ings of any kind; explanation of author’s time- and labor- 
saving method (based on scientific principles) of determining 
pouring time and, accordingly, details of gating system by 
means of diagrams, formulas, and nomograms, which take 
into consideration variables of practice, such as molding and 
pouring methods, shape, weight, and material of casting; ex- 
amples. 30 refs. 


Etude hydrodynamique, fondamentale et pratique de systemes 
d’alimentation a attaques multiples utilisés en moulage sable, 
M.JEANCOLAS, G.COHEN de LARA, H.HANF. Fonderie n 
170 Mar 1960 p 89-111. Hydrodynamic, theoretical and prac- 
tical study of multiple gating systems used in sand molding ; 
hydrodynamic aspects of flow phenomena; laboratory experi- 
ments on behavior of various liquids with gating systems of 
most classic types; test results reported. 22 refs. (See paper 
by same authors indexed in Engineering Index 1959 p 498). 


Feeding Distance of Risers for Gray Iron Castings, G.K. 
TURNBULL, H.D.MERCHANT, J.F.WALLACE. Modern Cast- 
ings v 37 n 1 Jan 1960 p 1-6. Progress report on work by AFS 
at Case Institute of Technology; feeding distance, of adequate 
yisers on simple, uniform sectioned gray iron castings of 
all unalloyed, hypoeutectic gray iron cast in rigid molds is 
unlimited; appearance of risers confirms fact that some riser 
volume is necessary to compensate for liquid shrinkage in 
cooling from pouring temperature to liquidus temperature and 
solidification contraction accompanying austenitic dendritic 
solidification. 


Inoculation Effect on Risering of Gray Iron, H.D.MER- 
CHANT, J.F.WALLACE. Modern Castings v 38 n 2 Aug 1960 
p 83-93. Report of further progress of work on risering of 
gray iron castings sponsored at Case Institute of Technology 
by AFS Training & Research Institute; effective inoculation 
of gray iron produced considerable amount of mold wall move- 
ment in green sand molds in excess of that resulting from in- 
crease in carbon equivalent; it is concluded that increased 
shrinkage resulting from inoculation was result of larger 
amounts of mold wall movement. 27 refs. 


Risering of Ductile Iron Castings, R.W.WHITE. Foundry v 
88 n 3 Mar 1960 p 96-102. Freezing, shrinkage, and feeding 
distance characteristics of ductile iron are discussed in rela- 
tion to risering requirements in dry and green sand molds. 


Verfahren zur Bemessung von Steigern, W.PATTERSON, 
W.KOPPE. Giesserei (Technisch-Wissenschaftliche Beihefte) 
n 27 Jan 1960 p 1463-76. Methods for dimensioning of risers ; 
review of existing methods, their classification and evalua- 
tion by mathematical treatment; on basis of results and prac- 
tical experience improved simplified method is developed for 
use with any cast metal. 38 refs. 


Inspection. See Foundry Practice—Radiography. 


Investment Casting. See Foundry Practice—Precision Invest- 
ment Casting. 


Lost Wax Process. See Foundry Practice—Precision Invest- 
ment Casting. 


Molding. See also Foundry Practice—Carbon Dioxide Process ; 
Foundry Practice—Precision Investment Casting; Foundry 
Practice—Shell Process; Sand, Foundry; Steel Foundry Prac- 
tice; Titanium Foundry Practice. 


Automated Foundry Package Combines Sand Preparation, 
Molding, Casting, Handling, A.E.WILLIAMS. Can Machy y 
71 n 4 Apr 1960 p 142-6. Description of Hallsworth automatic 


molding system, indexed in Engineering Index 1959 p 494 
from several sources. 


Automatic Molding, R.HLHERRMANN. Foundry v 88 n 5 
May 1960 p 164-7. Automatic blow squeeze molding machine 
produces cope and drag molds simultaneously at rate of 330 
per hr on new line at Auto Specialties Mfg Co, St. Joseph, 
Mich; malleable iron automotive castings poured in molds 
range in weight from 2 to 12 lb; except for core setting and 
pouring, new line is self operating for continuous production ; 
it has increased production, improved casting quality, reduced 


manual labor, lessened pay rate problems and brought about 
other advantages. 


Casting Loss Reduction Program, H.W.DIETERT. Modern 
Castings v 37 n 4 Apr 1960 p 172-5. Plan for casting loss re- 
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duction presented covers field of losses suffered from ineffi- 
cient working of molding sand; this may be used as example 
of how to attack other losses experienced, 


Casts Refractory Metals in Graphite Molds. Steel vy 145 n 
20 Nov 16 1959 p 128-9. In absence of appropriate furnace 
equipment and melting methods, forming of refractory metals 
formerly was possible only by powder metallurgical techniques ; 
development by Westinghouse Electric Corp now indicates that 
vacuum are skull melting with negative electrode holds prom- 
ise for melting W, Mo, Ta, and Cb; subsequent pouring into 
graphite molds is expected to simplify production of complex 
shapes; photographs of some castings produced. 

Die Erstarrungsgleichung von Sandguss, W.KOPPE. Gies- 
serei (Technisch-Wissenschaftliche Beihefte) n 28 Apr 1960 p 
1935-43. Equation for solidification of sand castings, based on 
modulus of solidification, i.e, ratio of volume to surface; 
derivation of extended equation for idealized conditions, with 
corrections of heat conductivity coefficient and of geometrical 
surface; solidification equation for any molding material. 

Glass-Mould Manufacture at Dilworth & Carr, Limited. 
Foundry Trade J v 109 n 2277 July 28 1960 p 99-103. Mechan- 
ized production unit for making molds in existing iron foundry 
in Bow Lane, Preston; historical notes on Preston works; 
description of new plant; how it had to be tailored to fit into 
corner of iron foundry. 


Grundlegende Versuche ueber den Einsatz eines Sandslingers 
fuer die Herstellung von Gusstuecken in vollsynthetischem 
Sand, ALHOFFMANN, R.ENGEL. Giesserei v 47 n 14 July 14 
1960 p 3878-85. Fundamental investigation of use of sand 
slinger in production of castings in fully synthetic sand 
molds; functions of slinger; calculation of factors affecting 
operations ; requirements for sand; examples of application. 


Interfacial Tension and Surface Finish of Sand Castings, 
J.F.KAYSER. Foundry Trade J v 108 n 2253 Feb 11 1960 p 
161-2. Theory of interfacial tension; methods suggested to 
improve surface finish of castings by altering surface proper- 
ties of molds and molten metal. 

Loam Moulding Casting for Chemical Industry, M.W.GART- 
LAND. Brit Foundryman vy 53 pt 5 May 1960 p 242-4. Descrip- 
tion of method of molding adopted to produce casting called 
‘hooded plate’ for chemical industry; mold is made in three 
main parts, drag, one large core, and top part, and each is 
swept up in loam. 

Mould Density and Mechanical Properties of Cast Alloys, 
R.A.JONES, V.-.KONDIC. Foundry Trade J v 108 n 2248 Jan 
7 1960 p 3-7. Experiments reported; it is shown that mold 
ramming density, apart from all its known and established 
effects on properties of castings may also exercise major in- 
fluence on mechanical properties of many cast alloys. 

Mould Paints and Washes for Steelfoundry Use, J.M.MID- 
DLETON, P.G.McILROY. Brit Foundryman v 53 pt 10 Oct 
1960 p 429-39. Influence of several variables on room tempera- 
ture properties of mold paints studied; effect of variations in 
type and quality of suspending agent on suspension properties, 
thickness of coating, and its susceptibility to cracking and 
spalling during drying; binders to improve hardness of dried 
paint film; only very thick coatings of paints incorporating 
highly refractory materials, e.g. alumina, zircon, silica, etc, 
are effective in preventing metal penetration under high 
ferrostatic pressures. 

Moulding-sand Practice in Australia, H.A.STEPHENS. Brit 
Foundryman v 53 pt 4 Apr 1960 p 161-77, (discussion) pt 12 
Dec p 566-8. Foundry sand resources of various states in Aus- 
tralia are surveyed and availability of other molding mate- 
rials described; molding sand practices are adapted to meet 
local conditions; wide range of foundry equipment used is 
outlined. 

Novyi sposob izgotovleniya liteinykh form i sterzhnei, M.P. 
MAIDANOV. Stal v 19 n 10 Oct 1959 p 919; see also English 
translation in Stal in English n 10 Oct 1959 p 759-60. New 
method of preparing casting molds and mold cores; new 
founding procedure is described in which layer of sand at mold 
or moldeore surface is strengthened by saturation with water- 
glass followed by injection of compressed air and carbon 
dioxide. 

Production and Application of Ceramic Mold Castings, L.W. 
DEAN. Foundry v 88 n 10 Oct 1960 p 142-4, 146. Dean process 
of ceramic molding described was developed to produce cast- 
ings with close tolerances but without high tooling costs; good 
surface finish and thin walls are obtainable; process is used 
in several special applications two of which, making of vane 
cores for impellers and production of cast welding rods, are 
discussed briefly. 

Production Increased by Mechanized High-Speed Mold Dry- 
ing, W.D.HUSKONEN. Foundry v 88 n 10 Oct 1960 p 154-5. 
Output doubled on same floor space at Elyria Foundry Div, 
Chromalloy Corp, Elyria, Ohio by installation of two mold 
drying ovens in foundry for gray iron castings weighing up to 
1144 tons; conveyorized, high speed mold ovens are integrated 
into production line with sandslinger and rollover machine ; 
control panel makes it possible to select proper spacing for 
flasks used. 
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Sand Movement and Compaction in Green-Sand Moulding, 
T.J.BOSWORTH, R.W.HEINE, J.J.PARKER, E.H.KING, J.S. 
SCHUMACHER. Brit Foundryman v 53 pt 3 Mar 1960 p 137-46. 
Indexed in Engineering Index 1959 p 494 from Modern Cast- 
ings Jan 1959, 


Untersuchungen ueber die Haltbarkeit von Schleudergussko- 
killen aus Stahl, AAKOENIGER, W.LIEBMANN. Stahl u Eisen 
v 79 n 23 Nov 12 1959 p 1730-42. Service life of steel molds 
for centrifugal castings; measurements of temperature dis- 
tribution in walls of water cooled molds in service leads to 
determination of kind and magnitude of thermal stresses 
present; investigation of effect of alternating thermal stresses 
on structure and properties of low alloy Cr-Mo (plus Ni or 
V) steel used for molds; conclusions on production and treat- 
ment of molds. 


Patternmaking. See also Copper Foundry Practice. 


Electroforming for Pattern Construction and Repair, P. 
RITZENTHALER. Modern Castings v 38 n 3 Sept 1960 p 89- 
90. Process is described and various applications outlined such 
as salvage plating of worn or undersized patterns, cladding 
of aluminum patterns and electroforming for manufacture of 
patterns for sand, precision casting and shell molding. 


Formwerkzeugherstellung fuer Feingiessmodelle, E.HEN- 
GLER. Giesserei v 47 n 12 June 16 1960 p 323-7. Production of 
dies for patterns used in precision investment casting; brief 
descriptions of production of three types of dies; by casting of 
low melting metal, machine steel, or pressure casting of 
steel; comparison of applicability and economic efficiency of 
three types. 


Nickel Carbonyl Pattern Equipment, J.O.TRIMBLE. Modern 
Castings v 38 n 2 Aug 1960 p 65-8. Nickel carbonyl process 
for producing pattern equipment is described, from making 
of master mold to completed nickel pattern; precautions in 
working with nickel carbonyl; process produces high surface 
finishes and tolerances. 


Pattern Materials: Their Characteristics and Criteria of 
Choice, S.RAMAMURTHY. Indian Inst Metals—Trans v 13 
Mar 1960 p 53-74 (discussion) 74-6, Selection of materials 
with particular reference to epoxy and phenolic resins; pre- 
liminary investigation on influence of various prepared pat- 
tern surfaces on mobility of sand in layers adjacent to pattern 
and possible influence of such mobility on surface finish of 
castings. 


Plastic Patterns, J.W.JOHN. Brit Foundryman v 53 pt 8 
Aug 1960 p 362-9. Long period of development work in field 
of plastic patterns described; details of most recent methods 
of manufacture using epoxy resins. 


Plastic Patterns New Tools and Materials, F.KOBEE. Mod- 
ern Castings v 37 n 5 May 1960 p 139-43. Use of plastics in 
conjunction with two new spray guns described to illustrate 
new time saving patternmaking methods; test patterns made 
by spraying epoxy resin in laminated glass cloth structure re- 
sulted in considerable labor saving, and also in better lami- 
nate; spray application provides more desirable plastic to glass 
cloth ratio. 


Plastics for Construction, Modification and Repair of Pat- 
terns, T.S.JOHNSTON. Modern Castings vy 37 n 3 Mar 1960 
p 49-51. Plastics used by Weil-McLain Co, Michigan City, Ind 
for modification and repair of old metal equipment, and in com- 
bination with metal, for building new equipment; operations 
described. 


Permanent Mold. See also Aluminum Foundry Practice—Perma- 
nent Mold; Zine Foundry Practice—Permanent Mold. 


Gap Formation in Permanent Mold Castings, J.G.HENZEL, 
Jr, J KEVERIAN. Modern Castings v 38 n 1 July 1960 p 87-93. 
Results of literature survey presented to determine what is 
known to date about mechanism of gap formation in perma- 
nent molds and, if possible, to indicate additional areas in 
which information is needed. 26 refs. 


Leichtmetall- und Schwermetall-kokillenguss, E.BRUNHU- 
BER. 2nd enlarged and revised edition, Fachverlag Schiele & 
Schoen, Berlin, 1958, 188 p. Light and heavy metal perma- 
nent mold casting; theory, casting methods, equipment, and 
casting materials; practical recommendations for installation 
of permanent mold foundry; economy of process. 


Precision Investment Casting. See also Automobile Manufacture 
—Foundry Practice ; Foundry Practice—Patternmaking ; 
Waveguides—Manufacture. 


Break Even Point in Investment Castings, W.C.MILLER. 
Precision Metal Molding v 18 n 6 June 1960 p 32-4. Typical 
comparisons between investment casting and other methods of 
fabrication; they show that break even point can occur at 
almost any quantity depending on specific part; fair com- 
parison of costs should be made considering all additional ad- 
vantages which may be obtained from investment casting. 


Ceramic Shell Mold Boosts Investment Casting Weight to 
100 Pounds, L.W.COLLINS, Jr. Machy (NY) v 67 n 2 Oct 
1960 p 123-5. Castings made by new molding process are now 
on actual production in virtually all castable alloys, at plants 
of Arwood Corp; besides greatly increasing casting weight 
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tinued. 

and size, process offers many additional advantages; new 

ceramic shell technique fits right in between solid mold 

and frozen mercury methods, filling gap in investment cast- 

ing industry. 

Ceramic Shell Moulds, A.DUNLOP. Metal Industry v 96 n 
15 Apr 8 1960 p 287-90. Use of ceramic shell mold will en- 
large scope of investment precision casting and facilitate 
reduction of production costs ; steps involved in making ceramic 
shell mold are illustrated; no expensive vibrating tables or 
dewaxing ovens required; other advantages over solid mold 
technique; applications. 

Ceramic Sheils Solve Problems On Heavy Complex Castings. 
Tron Age v 186 n 2 July 14 1960 p 102-4. Size limitations 
of investment castings are overcome by ceramic shell process 
which enables production of complex investment castings 
weighing up to 100 lb; shell process developed by Arwood 
Corp is expected to yield 200 lb castings in future; technique 
of process and its advantages are discussed. 


Das Shaw-Verfahren, U.KLEIN. Giesserei v 47 n 2 Jan 28 
1960 p 33-7. Shaw process; description of process and evalu- 
ation of its relative position among other precision casting 
methods. 


Dimensional Aspects of Lost-wax Investment Casting, R. 
TAYLOR, N.MASON. Foundry Trade J v 108 n 2269 June 2 
1960 p 696-700; see also Engineer v 209 n 5443 May 20 1960 
p 851. Discussion is centered around fact that, although lost 
wax investment casting process is often claimed to be ac- 
curate to 0.005 in., this tolerance is sometimes not achieved ; 
cause of dimensional variation; typical production variations ; 
data designed to minimize one cause of production variation ; 
limit on casting tolerance. 


Fluidized Bed ... for Investment Castings, F.C.QUIGLEY, 
E.DeLUCA. Modern Castings v 37 n 5 May 1960 p 92; see 
also Precision Metal Molding v 18 n 6 June 1960 p 81. 
Fluidized systems for particle coating now operating most suc- 
cessfully at Watertown Arsenal in production of standard in- 
vestment casting molds and of new ceramic type precision 
molds; complete fluidization of all particle beds accomplished 
by use of controlled fluid input from 90 psi source; advan- 
tages over former method. 


How to Design and Buy Investment Castings, R.H.HERR- 
MANN. Investment Casting Inst, Chicago, Il], 1959, 165 p. 
Manual contains following chapters: What investment castings 
ean do; basie production techniques; which metal to use; 
investment castings from vacuum alloys; determining quality 
of cast parts; designing for investment casting; and how to 
buy investment castings. 

Investment-casting Experience, N.WALKER. Foundry Trade 
J v 108 n 2261 Apr 7 1960 p 431-6. Two subjects dealt with 
are making and using of pre-formed refractory cores, and effect 
of nitrogen content on casting behavior of nickel chromium 
alloy; extra cost entailed in use of pre-formed cores was less 
than cost of scrapped castings resulting from normal invest- 
ment technique. 


Investment Casting in Shell Molds, P.E.SCHLINKMANN, 
P.C.QUIGLEY, B.BOVARNICK, S.A.MINIEA, Jr. Precision 
Metal Molding v 17 n 11, 12 Nov 1959 p 66-7, 103-4, Dec p 34, 
44, 46-7, v 18 n 1 Jan 1960 p 40-1. Nov 1959: Silicate shells 
and how they are made. Dec: Preparation and use of alumina 
base ceramic shells. Jan 1960: Uses and advantages of Glass- 
cast ceramics. 


Investment Casting in Vacuum, L.S.TAYLOR. Machy (Lond) 
v 96 n 2481 June 1 1960 p 1249-53. Vacuum melting equip- 
ment; melting losses in vacuum melting said to be small; 
metallurgical reactions in founding; vacuum defects; ad- 
vantages of vacuum casting; trends. 


Investment Casting in Vacuum, L.S.TAYLOR. Foundry Trade 
J v 109 n 2287 Oct 6 1960 p 419-27. Vacuum °>-*' + of invest- 
ment molds carried out at works of G.L.Willan, Ltd; de- 
scription of furnace, refractories and melting equipment used; 
advantages of process and current trends. 


Investment Casting of High-hot-strength 12-per-cent. Chrome 
Steel, H.SCHNEIDER. Foundry Trade J v 108 n 2265 May 5 
1960 p 562-3. How castings are produced which have mechani- 
cal properties equal to those of forgings; strict attention to 
heat treatment is recommended. 

Investment Castings in Metal, Pt 1—Carbon and Low Al- 
loy Steels. Brit Standards Instn—Brit Standard n 3146 pt 1 
1959 25 p. Standard covers castings complying with specific 
treatment during manufacture and certain chemical composi- 
tions; appendix gives procedure for repairing castings by 
welding. 

Investment Shell Process, R.H.HERRMANN. Foundry v 87 n 
12 Dee 1959 p 84-7, Experience of Precision Metalsmiths, 
Cleveland with ceramic shell investment casting process; al- 
though method offers certain advantages in production of 
close-tolerance, intricate castings, it is not expected to replace 
flask mold techniques. 

New Ceramic Shell Casting Process. Light Metal Age v 18 
n 7-8 Aug 1960 p 19-20. New process developed by Arwood 


FOUNDRY PRACTICE—Continued 
Corp can produce intricately shaped investment castings weigh- 
ing up to 100 lb; many additional advantages are claimed 
such as possibility to produce parts with far more intricate 
coring, turning out shapes which cannot be made by any other 
method, ete; how ceramic shell castings are made. 


Pitting on Investment-Cast Corrosion-Resistant Steels, L.W. 
DUFFEN, D.C.JARMAN. Brit Foundryman v 538 pt 2 Feb 
1960 p 79-82. Work reported which led to development of meth- 
ods for elimination of pitting; it is shown to occur after 
solidification of casting by formation of metal oxide, and sub- 
sequent reaction of this oxide with refractory mold; it can 
be avoided completely by cooling casting in oxygen-free at- 
mosphere. 


Precision Casting Mold Materials, W.G.LAWRENCE. Mod- 
ern Castings v 88 n 2 Aug 1960 p 109-18; see also Foundry 
Trade J v 109 n 2286 Sept 29 1960 pv 397-400. Various types 
of inorganic binders are discussed with particular emphasis on 
their chemical formation and high temperature properties ; 
importance of differential thermal analysis for determining 
baking temperature required to eliminate refractory composi- 
tion gaseous products ; mold dimensional stability is determined, 
for most part, by aggregate characteristics with some con- 
tribution from binder (which depends on original mix bond 
and liquid percentage). 

Process Control in Investment Shop, J.E.MITTON. Foundry 
Trade J v 107 n 2248 Dee 3 1959 p 560-8. Discussion of all 
aspects of technical control, from receipt of wax cluster 
for dipeoating to point at which finished mold leaves in- 
vesting shop to be dewaxed prior to casting: design factors; 
temperature and humidity control; binder life and dipcoat 
drying; control of raw materials; dipcoat procedure; invest- 
ment procedure. 


Progress in Investment Casting, R.L.WOOD. Metallurgical 
Reviews v 5 n 17 1960 p 119-35. Significant developments 
over past 7 yr reviewed; discussion of shell molds, with 
description of Mercast, Investment ‘X’”? and Glascast proc- 
esses; comparison of shells; future shell molds. 29 refs. 


Recent Developments in Lost-Wax Investment Casting, S.C. 
POULSEN. Machy (Lond) v 96 n 2479, 2480 May 18 1960 p 
1092-1101, May 25 p 1161-8. Examples of latest practice at 
Foundry of D. Napier & Son, London; limitations of normal 
process; investment shell molds; electro-thermic investing 
rods; Trueast wax injection machines; water soluble wax 
cores; centrifugally-cast waxes; production of large castings ; 
technique developed which enables pattern waxes for prototype 
components to be produced rapidly and economically : vacuum 
easting; improvements in mechanical properties shown by 
materials cast with l-p unit. 


Russian Investment Casting, N.J.GRANT. Foundry v 88 n 
5 May 1960 p 309, 312, 314, 316, 318. Observations presented 
are based on Russian literature, discussions, and investment 
casting exhibits ; shell investment process; pattern dies; dispos- 
able patterns; mold materials; investment casting activities 
utilized much more broadly in USSR than in United States; 
quality of Russian castings is not outstanding. 


Shaw Process Patterns Principles and Production, T.LUBA- 
LIN. R.J.CHRISTENSEN. Modern Castings v 88 n 4 Oct 1960 
p 88-94. Shaw Process history, molding procedure and various 
fields of application; evaluation of process and application of 
castings in patternmaking industry; results achieved by Shaw 
Process Development Corp, Port Washington, NY. 


Snecifications for Investment-casting Industry in U.K., L.S. 
TAYLOR, A.G.MASON. Foundry Trade J v 109 n 2278 Aug 
4 1960 p 147-55, (discussion) n 2295 Dee 1 p 706-12. Back- 
ground to specification problem as it affects investment 
founders; logical development of specifications is examined, 
first in relation to other steel castings and then in partic- 
ular field of investment products; reference made to work 
in progress in nonferrous field; future work. 


Tiny Precision Castings Allow Totally New Design Freedom, 
J.H.CADIEUX. Tron Age v 186 n 7 Aug 18 1960 p 110-12. New 
forming method called Minicast process developed by Casting 
Engineers combines basic advantages of investment casting 
with those of methods such as coining, cold forming, and 
sizing; precision parts for electronic equipment, machinery, 
and firearms may be manufactured; conditions for value in 
use of method requires that part be less than 1 eu in. in 
size, and that manufacture exceed 25,000 pieces; shapes can 
be made to tolerances plus or minus 0.005 in./in. 


Use of Cement in Investment Casting, J.HOCKIN. Brit 
Foundryman v 53 pt 10 Oct 1960 p 442-7. Results have shown 
that it is possible to produce high standard of eastings, free 
from flash, provided that green streneth of mold is adequate ; 
importance of cement effect on mold strength: for strongest 
molds minimum amount of water should be used in prepara- 
tion of cement mixture; green strengths show that aluminous 
cement is considerably stronger and reaches useful strength 


rr 24 hr, whereas portland cement requires air drying for 
ries 


Vacuum Investment Casting, A.JDUNLOP. Metal Indust 
6 n 9 Feb 26 1960 p 169-73. Advantages of vacuum jneleig, 


Quality Control. 


Radiography. 


Risers. 
Shell Process. 
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FOUNDRY PRACTICE—Continued 


which largely stem from removal of oxygen and nitrogen from 
contact with molten bath; improvements in properties of vac- 
uum treated steel and nickel alloys; investment molds require- 
ments ; vacuum pumps ; description of two vacuum melting and 
casting units designed to cover range 2-5 lb capacity, and 5 lb 


upwards, respectively; vacuum melting refractories; skull 
melting. 


We Make Castings for Foundries, W.R.COLSMANN. Mod- 
ern Castings v 37 n 4 Apr 1960 p 30-3. Time consuming, cost 
raising operations minimized at Sarcol Foundry & Pattern 
Corp, Chicago by using precision cast-to-size foundry tech- 
niques ; details of Shaw process employed; requirements for 
its successful operation. 


See also Aluminum Foundry Practice—Quality 
Control. 


Inspection and Quality Control in Foundry Producing Auto- 
mobile and Tractor Castings, J.W.DEATON. Brit Foundry- 
man v 53 pt 7 July 1960 p 325-9. Gray iron castings produced 
at Morris Motors Ltd, Nuffield Foundry, Wellingborough range 
in weight from 1 lb to 414%4 ewt and number 12,000-15,000 per 
wk; quality control includes inspection of foundry operations, 
improvement of techniques, etc, with view to releasing foundry 
supervisory staff to concentrate on production problems. 


Punched Card Data Help Improve Casting Quality, R.H. 
HERRMANN. Foundry v 88 n 6 June 1960 p 120-3. Produc- 
tion of defective castings at Precision Metalsmiths, Cleveland 
reduced by almost 50% since installation of automatic punched 
card processing equipment; how system works; equipment 
originally leased primarily to aid in controlling casting quality 
is also used for analyzing job quotations and sales. 


Design for Gamma-Ray Safety. Iron Age v 186 n 
10 Sept 8 1960 p 110. Brief description of radiographic facil- 
ities designed by Farrell-Cheek Steel Co which satisfies most 
rigid specifications for protection of personnel in radiographic 
inspection of castings. 


F.H.Lloyd’s Radiography Unit. Foundry Trade J v 107 
n 2243 Dec 3 1959 p 541-3. Gamma ray source installed in 
steel foundry for examination of castings, is believed to be 
world’s largest; description of remote controlled unit contain- 
ing 20 curies of cobalt 60, and of its ancillary equipment. 


Research. Aus der Taetigkeit des Vereins Deutscher Giesserei- 
fachleute—Berichtsjahr 1958/59, P.SCHNEIDER. Giesserei v 
46 n 21 Oct 8 1959 p 581-606. Activities of German Foundry- 
men’s Society 1958-1959; literary activities; documentation ; 
financial support of research; education; activities of local 
sections and committees (cast iron, malleable iron, cast steel, 
light alloys, heavy nonferrous alloys, pressure castings; mold- 
ing and pattern making, et al) ; intersociety and international 
cooperation. 


British Cast Iron Research Association. Foundry Trade J 
v 107 n 2243 Dec 3 1959 p 545-52. Report on activities during 
year ending June 30 1959 deals with investigations and projects 
of research and development departments, foundry operations 
section and information department. 


Research and Industry—Edward Williams Lecture, H.MOR- 
ROGH. Brit Foundryman v 53 pt 7 July 1960 p 807-12. Com- 
ments on need for research within foundry industry, type of 
research likely to be required in future, and organizations 
necessary for its prosecution. 


See Foundry Practice—Gating and Feeding. 


See also Bronze Foundry Practice; Foundry Prac- 
tice—Fluidity Testing; Foundry Practice—Precision Invest- 
ment Casting; Gas Meters—Manufacture. 


Designing for Shell Mouldings, N.WALKER. Eng Matls & 
Design v 2 n 8-9 Aug-Sept 1959 p 432-4. Molding, curing, and 
core making processes are outlined relative to their adapta- 
tion to production of castings made from various metals 
and alloys; advantages of process are: higher accuracy, less 
dimensional variations from casting to casting, better surface 
finish, reduction in machining costs, and process suits compli- 
cated shapes involving intricate coring and thereby allows 
incorporation of ideal design features; economics; properties 
of shell molded steels are tabulated. 

Die Laboruntersuchungen yon Maskenformstoffen und deren 
Beziehungen zur technischen Erfahrung, M.LOTTERMOSER. 
Giesserei v 46 n 26 Dec 17 1959 p 988-9. Laboratory investiga- 
tions of shell molding materials and their relation to experi- 
ence in practice; brief critical evaluations of following labora- 
tory tests: determination of hexamethlyentetramine, gas 
permeability, bulk density of powdered resin and of resin- 
sand mixtures, flow test, etc. 

Foundry Switches Over to Zircon Sand Shell Molds. Steel 
v 147 n 14 Oct 3 1960 p 76; see also Iron Age v 186 n 5 
Aug 4 1960 p 112-13. Casting low alloy carbon steel by shell 
mold process with phenolic resin bonded zircon sand at Ameri- 
can Steel Foundries; new method enables production of shell 
castings up to 300 lb; Amer-Shell process permits casting of 
brake beams, tractor sprockets and rollers, industrial valves, 
power shovel teeth points, and other wear resistant parts ; 
process achieves accurate duplication, close dimensional con- 
trol, and surface finish up to 12-yin, rms. 


FOUNDRY PRACTICE—Continued 


Maskenkerne nach Croning, H.LPETRUSCH. Giesserei v 47 n 
15 July 28 1960 p 395-400. Core making by Croning shell 
molding process; description of technique, tools, and molding 
materials used; examples of use of shell cores in casting gray 
iron in sand molds, in producing malleable iron and heavy 
metal castings, in casting aluminum in permanent molds, and 
in steel foundry. 


Shell Cores—Why and How They Are Used. Foundry v 88 n 
10 Oct 1960 p 92-105. Special report on shell cores deals with 
present use of process in six foundries of various types and 
sizes, and describes production setups in each; summary of 
eres status of shell coremaking in American foundries as 
fo) 5 


Shell Mixing Processes and Equipment, J.ALBANESE. Mod- 
ern Castings v 37 n 5 May 1960 p 111-14. Various sand coat- 
ing processes and their relative merits described; phenolic 
resins and sand testing are discussed as they relate to coating 
processes themselves ; among processes covered are cold, warm 
and hot coating, with emphasis on importance of melt point 
control, 

Vacuum Applications. 
ment Casting. 


Vibrations. Effect of Vibration on Stress Relief of Castings. 
Brit Foundryman v 53 pt 1 Jan 1960 p 10-13, (discussion) pt 
10 Oct p 455-8. 3rd report of subcommittee TS 32 of technical 
council relates two tests first of which involved application 
of simple methods of vibration to grid casting which is designed 
to carry residual stresses; second involved application of 
vibration to test piece loaded to known stress followed by 
measurement of change in stress after vibration; no useful 
relief of stress was achieved by any of treatments applied 
under any conditions. 


FOUNDRY SAND. See Sand, Foundry. 
FOUNTAIN PENS 


Moldmaking & Tooling, M.WOHLLEBEN. Plastics Tech- 
nology v 6 n 1 Jan 1960 p 56-7. Latest developments in design 
and construction of injection mold to make barrel for foun- 
tain or ball point pen; hobbing method of producing multiple 
cavities; core component; two parts, one stationary and one 
rotating; frame; housing; unscrewing mechanism; balanced 
runner system. 

FOUNTAINS 

Display Fountains, V.MANDRACCHIA,. Air Conditioning, 
Heating & Vent v 57 n 4 Apr 1960 p 80-6. Design considera- 
tions such as: selecting nozzles, pattern control and effects, 
determining flow curves, gpm discharge and pressure, mechani- 
cal room layout including piping, valves and accessories, re- 
circulating systems, filtration, water heating for all year use, 
and electrical systems for lighting and power are examined 
relative to jet and mushroom display fountains. 

FOURDRINIERS. See Paper Machinery. 


FRACTIONAL HORSEPOWER MOTORS. See Electric Mo- 
tors—Fractional Horsepower. 

FRACTIONATING UNITS. See Distilling Apparatus; Petro- 
leum Refineries—Fractionating Units. 

FRACTIONATION. See Distillation; Distilling Apparatus ; 
Ethylene; Gasoline Refining; Petroleum Refineries—Frac- 
tionating Units; Petroleum Refining; Separation. 

FRAMED STRUCTURES. See Beams and Girders; Buildings 
—Design; Columns; Concrete Construction—Prefabricated ; 
Steel Structures; Structural Design; Welded Steel Structures ; 
Wooden Construction. 

FRANCIS TURBINES. See Hydraulic Turbines—Francis. 


FREE PISTON ENGINES. See Gas Turbines—Free Piston En- 
gine. 

FREEWAYS. See Highway Systems. 

FREEZE DRYING. See Food Products—Drying ; Medical Equip- 
ment and Supplies. 

FREEZERS. See Food Products—Freezing. 


FREEZING. See Cold Storage Plants; Refrigeration; also cross 
references under Cold Weather Problems. 


FREIGHT HANDLING 


See also Air Transportation—Freight ; 
Cars—Freight ; Coal Handling. 


Palettisation dans les transports par fer, M.LEJEUNE. 
Technique Moderne v 52 n 2 Feb 1960 p 36-9. Palleting for 
rail freight transport; advantages of palleting in handling 
individual freight consignments between dispatching station 
and station of destination as performed by SNCF (French 
National Railways) ; program which was established in 1954 
after thorough trial period is described in detail including 
types of pallets used, and all phases of operation involving 
customer relations. 


See Foundry Practice—Precision Invest- 


Cargo Handling; 


Ceramic Products. Advantages from Planned Carloading, B. 
WILLIAMS. Am Cer Soc—Bul v 39 n 2 Feb 1960 p 86-7. 
Proper methods of loading ceramic materials and products into 
railroad cars and proper methods of bracing, to prevent dam- 
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FREIGHT HANDLING—Ceramic Products—Continued 


age in transit, are discussed; different types of available con- 
tainers are described; it is advocated that suggestions on load 
patterns and bracing materials be requested from serving rail- 
road for use in developing optimum methods. 


FREIGHT TRANSPORTATION. See Freight Handling. 
FREON. See Refrigerants—Freon. 
FREQUENCY CHANGERS. See Electric Converters. 


FREQUENCY CONVERTERS. See Radio Circuits—Frequency 
Converters. 


FRICTION 


See also Bearings; Belts and Belt Drive; Clutches; Elec- 
tricity—Static ; Flow of Fluids—Pipes; Flow of Water—Pipes ; 
Lubricating Oil; Lubrication; Machine Design; Seals; Textile 
Fibers—Friction ; Wear of Materials; Welding—Friction. 

Apparatus for Investigation of External Statice Friction in 
Controlled Atmosphere and in Vacuum, Yu.P.TOPOROV, V.P. 
LAZAREV. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 3 May- 
June 1959 p 471-2. In apparatus described, relative movement 
of surfaces in contact is effected by magnet and all surfaces 
subject to friction are made of teflon and operate without 
oil lubrication which eliminates possibility of surfaces becom- 
ing soiled by its vapors. 


Contact Area of Rough Surfaces, I.V.KRAGELSKY, N.B. 
DEMKIN. Wear-Usure-Verschleiss v 3 n 3 May-June 1960 p 
170-87. Analysis of contacting process of surfaces uses three 
contact areas: apparent, contour and real; unit protrusion is 
modeled as cone with spherical top deformed elastically and 
plastically ; on basis of model, formula is deduced to calculate 
real contact area as function of load, geometry of surface, and 
properties of material; proposed formula allows real area of 
contact and rigidity of joints to be calculated. In English; 
German abstract). 


Dependence of Friction on Surface Roughness, P.V.K. 
PORGESS, H.WILMAN. Roy Soc—Proc v 252 n 1268 Aug 25 
1959 p 35-44. Variation of friction coefficient (0.57 to 0.88) 
with surface roughness is investigated in case of emery paper 
sliding on various grades of emery paper; it is established 
that main variable part of friction is function of radii rates of 
emery particles in two surfaces, and is minimum when radii 
are equal; theoretically it is shown that work done in repeated 
up and down motion of smaller particles, sliding over large 
particles in opposing sheets accounts for form and magnitude 
of this friction component; results examined. 


Friction and its Measurement, F.T.BARWELL. Metallurgi- 
eal Reviews v 4 n 14 1959 p 141-77, 2 plates. Review deals 
with nature of frictional contact, nature of friction, static 
friction, rolling friction, mechanism of boundary lubrication 
and test methods. 67 refs. 

Friction Characteristics of Sliding Surfaces Undergoing 
Subsurface Plastic Flow, M.C.SHAW, A.BER, P.A.MAMIN. 
ASME—Trans—J Basic Eng v 82 Ser Dn 2 June 1960 p 
342-6. In many metalworking operations, such as wire draw- 
ing, extruding, rolling, and metal cutting, bulk metal under- 
goes plastic deformation as sliding occurs; influence of this 
subsurface flow upon coefficient of sliding friction; simple test 
procedure for studying friction characteristics of sliding metal 
surfaces, one of which is being subjected to plastic flow in 
bulk; representative data for both dry and lubricated sliding. 


Frottement et “Sulfinuz”’, Y. de VILLEMEUR. Metaux Cor- 
rosion-Industries v 34 n 411 Nov 1959 p 413-46. Friction and 
Sulfinuz process ; numerous abrasion and wear tests of ferrous 
metals reported; practical indications and rules concerning 
selection of materials and their treatment; increased wear 
and abrasion resistance provided by Sulfinuz process. 


How Sliding Affects Life of Rolling Surfaces, T.BARISH. 
Machine Design v 32 n 21 Oct 13 1960 p 189-94. Ways in 
which sliding and surface shear arise; effect of these actions 
on allowable loading of specific applications in bearings and 
gears is shown graphically. 


Le frottement et l’usure a sec en relation avec les propriétés 
physiques et chimiques des couches superficielles sousjacentes, 
G.BELLANGER. Institut Francais du Pétrole et Annales des 
Combustibles Liquides—Revue v 15 n 1, 2 Jan 1960 p 
217-35, Feb p 396-418. Dry friction and wear in relation to 
physical and chemical properties of subjacent surface layers; 
first stage of dry friction is characterized by slight wear 
and by low friction factor; second stage, characterized by 
seizing, corresponds to disappearance of surface layers, while 
in third, seizing has disappeared, but friction factor and 
wear are greater than in first stage. 


Piston Ring Friction—Rig Measurements with Low Viscosity 
Oils, A. de FARO BARROS, A.DYSON. Inst Petroleum—J v 
46 n 433 Jan 1960 p 1-15 (discussion) 15-18. Friction between 
stationary piston with ring and reciprocating cylinder meas- 
ured in rig, in which air at constant pressure could be ad- 
mitted above piston; effect of oil viscosity and composition, 
and of rig speed and air pressure, on friction at various points 
in cycle studied, and conditions for maintenance of hydrody- 
namic film between ring and cylinder established. 


FRICTION—Continued tn 

Rollin Friction of Polymeric Materials. I.Elastomers, 
D.G. FLOM. J Applied Physics v 31 n 2 Feb 1960 p 806-14. 
Coefficients of friction for rolling of steel balls on butyl, 
silicone and Neoprene elastomers have have been measured in 
temperature range of 25 to 100 C and effects of load, speed, 
and temperature studied; for equivalent amounts of deforma- 
tion rolling friction is directly proportional to dynamic me- 
chanical losses measured by rebound method; results are in 
agreement with recent theoretical predictions. 29 refs. 


Stratimetrie, J.A.TERNISIEN. Metaux Corrosion-Industries 
vy 34 n 412 Dec 1959 p 485-92. “‘Stratimetry” (expression ap- 
parently coined by author) deals with total of theories and 
experiments which make it possible to define conditions of 
friction and wear of sliding surfaces; micro- and macro- 
rheological aspects of lubricating layers; friction of metallic 
surfaces ; applications. 


Wplyw tarcia suchego na ruchy drgajace ukladow mechanicz- 
nych, Z.OSINSKI. Archiwum Budowy Maszyn v 7 n 1 1960 p 
99-116. Effect of dry friction on vibratory motion of mechani- 
cal systems; friction resistance has value dependent on_ dis- 
placement and velocity of motion, even if based on Coulomb 
laws; suitable formulas for value of that force; analyses of 
motion of system in which with linear elastic force there 
occurs friction resistance dependent on displacement and veloc- 
ity; fundamental properties of this type of motion. (Summary 
in English). 

FROZEN FOOD PRODUCTS. See Food Products—Freezing ; 
Refrigeration—Food Products. 


FUEL CELLS 


See also Electric Batteries; Electricity—Direct Conversion ; 
Rockets and Missiles—Auxiliary Power Systems; Space Ve- 
hicles—Power Supply; Tractors—Fuel Cells. 


Advances in Fuel Cells, D.L.DOUGLAS. Am Soc Naval 
Engrs—J v 72 n 2 May 1960 p 271-5. Indexed in Engineering 
Index 1959 p 499 from Elec Eng Sept 1959. 


Batteries with Solid Ion-Exchange Membrane Electrolytes— 
2, W.T.GRUBB, L.W.NIEDRACH. Electrochem Soc—J v 107 n 
2 Feb 1960 p 131-5. Low temperature hydrogen oxygen fuel 
cells employing commercial ion exchange membrane as elec- 
trolyte are described; performance data on cell operating at 
room temperature with cation membrane in hydrogen form 
and with hydrogen and oxygen at 1 atm are presented; use of 
jon exchange membranes permits construction of cell that 
requires minimum of external components and controls. Part 1 
indexed in Engineering Index 1959 p 34 from Apr 1959 issue. 


Conversions of Heat into Work, A.V.BRANCKER. Petro- 
leum v 23 n 2, 8 Feb 1960 p 56-9, Mar p 105-8, 114. Feb: Di- 
rect conversion processes include fuel cells and hydrogen 
carbon monoxide oxygen cells where gaseous products from 
hydrocarbons or coal can be used. Mar: Essential part of 
heat engine cycle is unavailable heat discharged to refrigera- 
tor; although efficiencies of as high as 70% have been claimed 


for direct conversion processes using fuel cells, there are 
still several causes of inefficiency. 
Electrochemical Fuel Cell for Transportation, M.EISEN- 


BERG. SAE—Paper n 212B for meeting Aug 16-19 1960 8 p. 
Desirability of employing fuel cells in electric automobiles ; 
advantages of electric transportation; fundamental principles 
of electrochemical fuel cells; use of redox cells; it is found 
that as far as ground transportation in automotive applica- 
tions is concerned, chemical fuel cells operating from inexpen- 
sive fuels are indicated approach; future research needed. 


Fuel Cell Batteries. 14th Annual Power Sources Conference 
—Proc. US Army Signal Research & Development Laboratory, 
Fort Monmouth, NJ, May 1960 p 50-77. Discussion of gov- 
ernment, university and industrial investigation particularly 
during last year; Anion Exchange Membrane Fuel Cells, J. 
PERRY, Jr, 50-2; Liquid Fuel Cells, J.E.WYNN, 52-5; Ion 
Exchange Liquid Fuel Cells, H.F.HUNGER, 55-9; Cation- 
Exchange-Membrane Fuel-Cells, E.A.OSTER, 59-62; Regenera- 
tive Ion-Exchange Fuel Cell System, J.S.BONE, 62-4; Regen- 
erative H2-O2 Fuel Cell System, W.H.PODOLNY, 64-7; Solar 
Regenerative Fuel Cells, W.E.McKEE, E.FINDLE, J.D.MAR- 
GERUM, W.B.LEE, 68-72; Solar Regenerative Fuel Cell Sys- 
oe pon Hole roar Se suerte M.EISENBERG, 172-5; 

egenerative eta ydride System, R.E.SHEARER, J.w. 
MAUSTELLER, T.A.CIARLARIELLO, R.C.WERNER, 16-7. 


Fuel Cells, A.M.ADAMS. Heating v 22 n 171, 172 Mar 1960 
p 75-8, 82, Apr p 116-18. Thermodynamic basis, electrochemi- 
eal principles and design considerations of unit having two 
electrodes and ionic conductor; features and operation of 
Kordesch, Bacon and Redox low temperature cells for possible 
use in power generation, household power, space heating and 
air conditioning ; design of high temperature cells applicable 
in radar, traction applications, and power supplies in sub- 
marines and satellites. 


Fuel Cells, E.GORIN, H.L.RECHT. Chem Eng Progress v 55 
n 8 Aug 1959 p 51-8. Application of high tema petanies cell “a 
generation of electric power from fossil fuels; cell used in 
experiment comprises two porous electrodes pressed against 
disk-shaped “solid” electrolyte of mixed alkali carbonates 
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FUEL CELLS—Continued 


with porous magnesia matrix; operations over range of 600 to 
850 C were studied, and hydrogen saturated with water vapor 
and CO-CO2 mixtures in various proportions were used as fuel 
gases ; cell offers most potential where low voltage d-c power 
is required such as in electrochemistry or electrometallurgy. 


Fuel Cells for Space Vehicles, M.G.Del DUCA, J.M.FUSCOE, 
T.A.JOHNSTON. Astronautics v 5 n 3 Mar 1960 p 36-8, 40, 42, 
44, Direct conversion closed-cycle, regenerative fuel cell con- 
verting chemical to electrical energy is considered as long 
duration, high-efficiency power generating system for space 
applications ; conceptual design of nuclear regenerative lithium 
hydride fuel cell system, its components and characteristics ; 
selection of components and reactants for fuel cell operating 
under reduced or zero gravity conditions; choice of external 
energy source; fuel cell heat; weight variation. 


_ Fuel Cells Get Tryout, G.MICHAEL. Plant & Power Sery- 
ices Engr v 2 n 1 Jan 1960 p 14-15. Like other electric cells 
fuel cells consist of electrodes, electrolyte, and produce d-c 
power, but unlike batteries they cannot store energy; fuel 
such as He, natural gas, or gasoline is chemically reacted with 
Oz, and current is caused to flow between electrodes of system; 
tractor developed by Allis-Chalmers produces 15 kw and 
drives 20 hp motor from 1008 individual cells joined in 112 
units of 9 cells each; vehicle has draw-bar pull of 3000 lb. 


Fuel Cells—History, Operation, and Applications, D.L. 
DOUGLAS, H.A.LIEBHAFSKY. Physics Today v 13 n 6 June 
1960 p 20-30. Review of history, operation and applications of 
fuel cells; devices in which chemical energy of conventional 
fuel is directly converted to electric energy; methods of in- 
creasing reaction rates; possible use for central station power, 
space vehicles, automobiles and portable power supplies. 


Fuel Cells—Introduction, L.D.McGRAW. SAE—Paper n 
179A for meeting June 5-10 1960 10 p. Principle of fuel cells 
as specialized batteries, definitions of some terms and fuel 
cell kinetics; substitution of intermediate redox systems for 
catalytic electrode to establish reactivity of fuel results in one 
form of so-called regenerative fuel cell; regenerative con- 
verters which employ thermal and electrolytic energy sources 
abide by same inherent Carnot Cycle limitations which restrict 
theoretical efficiencies of conventional methods of power pyro- 
duction ; fuel costs. 


Fuel Cells—Technical and Economie Study, A.M.MOOS. 
SAE—Paper n 159D for meeting Apr 5-8 1960 6 p. Evalua- 
tion methods range from classification based on electrolyte as 
aqueous and non-aqueous, to classification as direct or indirect 
(redox cells); technical feasibility was shown in following 
systems: low temperature (50-150 F) I-p (1-50 psi) hydrogen 
oxygen or air fuel cells; medium temperature (400-600 F) and 
high pressure (400-1000 psi) hydrogen-oxygen fuel cells; low 
temperature fuel cells using hydrocarbon fuels and oxygen; 
high temperature (400-1000 F) fuel cells using hydrocarbons 
and air; military and commercial applications. 


High Temperature Fuel Cells, E.A.DeZUBAY. SAE—Paper 
n 159E for meeting Apr 5-8 1960 26 p; see also abstract in 
SAE—J v 68 n 7 July 1960 p 35-7. Research program under- 
taken at Curtiss-Wright Corp, Quehanna, Pa, to determine 
most suitable electrolyte, electrode materials and configura- 
tion, materials for cell fabrication, and optimum operating 
conditions of temperature, gas pressures and flow rates; mate- 
rials recommended; facts, observations, and conclusions drawn 
from analyses of all of tests run on fuel cells utilizing 
propane fuel, porous nickel fuel and porous silver air elec- 
trodes and ternary carbonate electrolytes. 


High Temperature Galvanic Fuel Cells, G.H.J.BROERS. Am- 
sterdam, Netherlands, 1958 314 p. Theory of fuel cells; kinetic 
considerations; polarization and current-voltage characteris- 
tics; practical aspects of fuel cells; apparatus and techniques ; 
investigation of electrolytes according to Davtyan; experi- 
mental development of laboratory fuel cells; it is concluded 
that practical efficiencies of 60-70% may be possible with fuel 
cells, although many technical difficulties still have to be 
solved even before small scale technical application may be 
realized. 


Le petrole, combustible electrochimique, J.C.BALACEANU. 
Institut Francais du Petrole et Annales des Combustibles 
Liquides—Revue v 15 n 10 Oct 1960 p 1465-79. Petroleum as 
electrochemical fuel; problems of fuel cells studied in labora- 
tories of French Petroleum Institute. 


New Power Source, F.T.BACON. Commonwealth Engr v 47 
n 3 Oct 1959 p 36-8. Prototype hydrogen-oxygen cell demon- 
strated at Cambridge University has many possible applica- 
tions as direct source of electric power for traction and 
propulsion; development of high temperature fuel cell. 


Nitrosyl Chloride Solar Regenerative Fuel Cell System, W.E. 
McKEE, J.D.MARGERUM, E.FINDL, W.B.LEE. SAE—Paper 
n 179C for meeting June 5-10 1960 10 p. Problems and the- 
oretical aspects of photochemical type of solar regenerative 
system; status report on regenerative nitrosyl chloride fuel 
cell system, developed by Sundstrand Corp; in this system, 
Clz and NO are combined in fuel cell to produce electricity, 
nitrosyl chloride (NOCl) formed in_ process is subsequently 
photo-dissociated into chlorine and nitric oxide; fuels can be 


FUEL CELLS—Continued 


stored for future use or fed back into fuel cell; experimental 
results, 


Significance of Fuel Cell Research to Gas Industry, R.B. 
ROSENBERG. Am Gas Assn—Operating Section Proce 1959 
Paper n CEP-59-20 p P-213-219. Principles and development 
of apparatus for converting chemical energy into work by 
causing combustion reaction to proceed in two ionic steps; 
advantages and disadvantages of ambient-temperature indirect, 
high temperature indirect, redox, natural gas, hydrocarbon- 
carbon monoxide mixtures, process hydrogen and pure hy- 
drogen cells; based on future technical advantages, applica- 
tion in gas industry is feasible. 58 refs. 


Status Report on Fuel Cells, B.R.STEIN. US Office Tech 
Services—PB 151804 June 1959 116 p. Review of available 
information on fuel cell engineering, particularly from point 
of view of military requirements and interest; various fuel 
cell systems. 


US Army Research and Development Program on Fuel Cells, 
S.J.MAGRAM, B.R.STEIN. SAE—Paper n 179B for meeting 
June 5-10 1960 7 p; see also SAE—J v 68 n 6 June 1960 p 
27-8. Summary of Army fuel cell program which includes in- 
vestigations of hydrogen oxygen, molten salt, consumable elec- 
trode, regenerative, redox, and ion-exchange membrane sys- 
tems; Signal Corps activity, various groups involved and 
report status of each project given; Ordnance Corps fuel 
cell program, carried out by Diamond Ordnance Fuze Labora- 
tories and directed exclusively to problem of providing power 
plant for vehicular propulsion. 


FUEL ECONOMY. See Automobile Engines—Fuel Economy ; 
Heat Pump Systems. 


FUEL ENGINEERING. See Fuels. 


FUEL INJECTION. See Automobile Engines—Fuel Injection ; 
Diesel Engines—Fuel Injection; Internal Combustion Engines 
—Fuel Injection. 

FUEL OIL. See Oil Fuel. 

FUEL TANKS. See Aircraft—Fuel Tanks. 

FUELS 


See also Aircraft Fuels; Automotive Fuels; Coal; Coke; 
Diesel Fuels; Electricity—Direct Conversion; Gas Manufacture 
—Fuels; Gas Turbines—Fuels; Heating; Hydrocarbons; Lig- 
nite; Liquid Fuels; Methane; Natural Gas; Natural Gasoline; 
Nuclear Reactors—Fuels; Oil Fuel; Peat; Petroleum Gas, 
Diggened: Power Generation; Rockets and Missiles—Propel- 
ants. 


Analysis. See also Coal—Analysis; Gas Analysis. 


Vereinfachte Verfahren zur Bestimmung des Kohlenstoffs 
und Wasserstoffs sowie des Schwefels fester und fluessiger 
Brennstoffe, W.RADMACHER, A.HOVERATH. Brennstoff- 
Chemie v 41 n 10 Oct 1960 p 3804-8. Simplified method of 
determining carbon, hydrogen, and sulphur in solid and liquid 
fuels ; semimicroscopic method developed on basis of macro- 
seopic Sheffield high temperature method. 


Canada. Fuel Technology in Canada, A.IGNATIEFF. Inst Fuel 
—J v 33 n 232 May 1960 p 223-37. Canadian coal industry; oil, 
natural gas and associated hydrocarbons; research of fossil 
fuels ; uranium industry; map of energy sources and principal 
pipelines ; figures and tables. 


Combustion. See also Air Pollution; Automotive Fuels; Boiler 
Firing; Calorimeters; Diesel Engines—Combustion; Diesel 
Fuels—Combustion; Flame Research; Gas Turbines—Combus- 


tion; Gases—Combustion ; Hydrocarbons—Combustion ; Inter- 
nal Combustion Engines—Combustion ; Liquid Fuels—Combus- 
tion; Oil Fuel—Combustion; Rockets and Missiles—Propel- 
lants. 


Application of Flash Technique for Study of Combustion, 
T.TAKAHASHI. Fuel Soe Japan—J v 39 n 394 Feb 1960 p 
81-90. Apparatus and outline of photolysis and flash heating 
method and their application to combustion; these methods 
are used for study of reaction mechanism and spectroscopy of 
free radicals in high temperature and high speed reactions, 
but are rarely put to practical use in Japan; flash photolysis 
can be applied to gas system and flash heating method for 
liquid and solid systems. 


Influence of Bottom-grate Air Space on Performance of 
Open Fire, L.L.FOX, A.J.M.HESELDEN. Inst Fuel—J v 33 
n 228 Jan 1960 p 17-22, 2 plates. Difference between effects of 
firebar spacing and percentage of free air space in bottom 
grate of open fire; flying-start tests on fire with eight differ- 
ent, interchangeable bottom grates; partial regression co- 
efficients were found for effects on radiant efficiency of firebar 
spacing, percentage of free air space, and radiation output. 

Simple Device for Use with Platform Weighbridges in Ac- 
curate Determination of Burning Rates, J.E.ROUGHTON. J 
Sci Instruments v 37 n 2 Feb 1960 p 45-6. Device comprises 
automatically adjusted “chain rider’? which permits measure- 
ment of small weight changes to better than plus or minus 
14 oz with normal 5 ewt platform weighbridge. 


Surface: Common Problem of Research and Engineering in 
Fuel Technology, P.O.ROSIN. Inst Fuel—J v 33 n 229 Feb 
1960 p 50-63, 5 plates. Attempt to show importance of surfaces 
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FUELS—Combustion—Continued 


in fuel technology and of their relations to space, temperature, 
time and gas flow; volume ratio of combustion spaces; reac- 
tion rates; evaluation of fuel surface; surface and flow; 
surface-intensive processes; pulverized fuel; solid heat car- 
riers; fluidization; drying; design of furnaces. 56 refs. 


France. Quelques aspects du probleme fuel-gaz-charbon, R.HU- 
BIN. Chaleur & Industrie v 40 n 412 Nov 1959 p 331-46. Some 
aspects of oil-gas-coal problem; fuel resources in France and 
Europe; oil, gas, and coal competition and necessity for Eu- 
rope to conserve coal production; energy demand and con- 
sumption during period 1954-1965; provision until 1975; im- 
portance of Sahara oil and gas; gas for Spain and Europe. 

Low Grade. See Boiler Firing—Low Grade Fuels. 

Research. See also Coal Research; Flame Research. 


Fuel Research Station, 1919 to 1959; Fuel Research Board, 
1917 to 1958, HLHARTLEY. Inst Fuel—J v 32 n 227 Dec 1959 
p 556-68. Closure of Fuel Research Station after 40 yr activity ; 
survey of accomplishments in several fields of fuel engineering 
including coal mining, coal carbonization, production of liquid 
fuels from coal, etc; wartime effort and post war activities, 

Soviet Union. Toplivnyi balans SSSR na 1959-1965 gg. i iz- 
meneniya v ego strukture, Ya.N.GANTMAN. Ugol v 34 n 2 
Feb 1959 p 8-11. Fuel outlook of Soviet Union for 1959-1965 
and changes in its structure; change in output of coal, oil 
fuel, gas, peat, bituminous shales, and wood; regional distribu- 
tion of sources of fuel; relative increase of output of liquid 
and gaseous fuels is forecast. 

Synthetic. See Hydrocarbons—Synthesis ; 
thetic. 


FUMARIC ACID. See Petroleum Products—Chemicals. 


FUME CONTROL. See Air Pollution; Dust Collectors; Filters ; 
Furnaces, Melting—Fume Control; Furnaces, Metallurgical 

Fume Control; Ventilation. 

FUNGUS PROTECTION. See 
Wood Preservation. 


FURNACES, ANNEALING. See Furnaces, Heat Treating. 


FURNACES, BRAZING. See Furnaces, Metallurgical—Electric ; 
Gas Burners. 


FURNACES, CARBURIZING. See Furnaces, Heat Treating. 


FURNACES, DOMESTIC. See Coke; Flue Gases—Analysis ; Gas 
Appliances—Standards. 


FURNACES, ELECTRIC 


See also Electric Discharge; Electric Heating Elements; 
Furnaces, Enameling; Furnaces, Heat Treating—FElectric; 
Furnaces, Heating—Electric; Furnaces, Laboratory—Electric ; 
Furnaces, Melting—Electric; Furnaces, Metallurgical—Elec- 
tric; Glass Furnaces—Electric; Pig Iron—Manufacture. 


Die innere Impedanz eines Induktionsofens bei Hochfrequenz, 
H.BUCHHOLZ. Archiv fuer Elektrotechnik v 45 n 3 1960 p 
162-8. Interior impedance of induction furnace at high frequen- 
cies; approximate formula for interior a-c impedance, by 
which no-load impedance must be supplemented in order to 
obtain total operational impedance. 


High-Temperature Chemical Processing with Electric Fur- 
naces. Chem & Process Eng v 41 n 2 Feb 1960 p 66-7, 75. 
Construction, operation and properties of furnaces in which 
temperatures beyond 4000 C can be achieved such as: are 
furnace which is mainly used in steel, abrasive, refractory and 
electrochemical industries, open-type, direct-resistance furnace 
which is widely used to make silicon carbide, and induction 
furnace which is used for large-volume production of high- 
purity materials. 

Kombinovane metody zjistovani_charakteristik elektrickeho 
obvodu obloukovyeh peci, MMDRAHNY. Elektrotechnicky Obzor 
ve 48 n 8 Aug 1959 p 429-82. Combined method for determina- 
tion of characteristics of arc furnace electric circuit; method 
of “effective input” is proposed, combining mathematical and 
experimental techniques ; comparison of new method with con- 
ventional procedure of “correction of basic method’. 


, Teorie a vypocet parametru jednofazove vysokofrekvencni 
indukeni pece, I.A.TOROPOV. Elektrotechnicky Obzor v 48 n 
6 June 1959 p 314-17. Theory and calculation of parameters 
of single phase high frequency induction furnace; method is 
based on determination of eddy currents in conductive core 
of coil, taking into account radial and axial dimensions of 
charge. 

Aluminum Heating and Melting. 
Electric. 


Liquid Fuels—Syn- 


Leather—Fungus Protection ; 


See also Furnaces, Melting — 


Fours d’electrolyse multicellulaires pour la fabrication ete, 
L.FERRAND, Metallurgia Italiana vy 52 n 8 Aug 1960 p 520- 
30. Multi-cell electrolytic furnaces for production of aluminum 
with self-reconstituting anodic surfaces; principal characteris- 
tices of Montecatini furnaces; difficulties in application of 
methods recommended for reconstitution of consumable parts 


of anodie active surface; description of new methods (Fer- 
rand patents) which allow completely automatic and continu- 
ous reconstitution, and, contrary to Montecatini patents, re- 
quire neither periodic opening of furnaces nor any labor 


costs. (In French). 


FURNACES, ELECTRIC—Continued 

Control. See also Furnaces, Electrice—Power Supply; Furnaces, 
Electric—Steel Making; Furnaces, Electric—Vacuum ; Fur- 
naces, Melting—FElectric. 

Automatische regeling van elektrische ovens, W.TROOST. 
Electro-Techniek v 38 n 1 Jan 1960 p 23-33 (discussion) 33-4, 
Automatic control of electric furnaces; advantages and dis- 
advantages of various temperature control methods; four 
different control systems are described; program control, 
where temperature varies in accordance with given time 
function; feed forward control, where certain disturbances 
are detected in order to avoid their influence; cascade control, 
where setpoint of one controller is given by another ; zone 
control, where desired temperature gradient is obtained by 
number of controllers. 

Kine Blektrodenregelung fuer Lichtbogenoefen, A.WORGIT- 
ZKI. Zeit fuer Messen Steuern Regeln v 3 n 4 Apr 1960 p 
167-70. Blectrode control of are furnaces; test results on prac- 
tical installation; advantages of electrode control devices with 
magnetic amplifier controlled asynchronous motor, 


Programming and Automatic Control of Electric-Are Fur- 
naces, J.RAVENSCROFT. Iron & Coal Trades Rev v 180 n 
4789 Apr 29 1960 p 955-7. How APIC (Automatic Power In- 
put Control) developed by British Iron & Steel Research 
Assn can provide automatic control of are furnace according 
to predetermined optimum power input program; results of 
trials on experimental and small production furnace indicate 
that proper programming reduced average melting time by 8% 
and electricity consumption by 13%. 

Regulirovanie elektricheskoi moshchnosti rudnotermicheskoii 
elektropechi, V.S.LERNER. Elektrichestvo v 79 n 9 Sept 1959 
p 73-8. Electric power control of ore reducing furnace; auto- 
matic control circuit proposed is based on measurement and 
regulation of phase conductance of furnace, as result of divi- 
sion of phase current by respective voltage, which permits, 
under certain circumstances, elimination of interaction of 
adjacent phases. 


Temperature Control During Induction Heating, J.F. 
LIBSCH. Metal Progress v 77 n 3 Mar 1960 p 94-8. Description 
of systems of fast-acting controls developed to monitor critical 
processes such as growing of germanium crystals for transis- 
tors; adaptation of thermocouples; radiation sensing elements ; 
novel control systems designed using electrical signal developed 
by thermocouple or radiation sensing elements to control 
temperature, with each of them employing potentiometer type 
high speed controller or recorder, or both; current propor- 
tioning control; position proportioning control and servo unit. 


Crucibles. See Furnaces, Melting—FElectric. 
Electrodes. See also Graphite. 


Distribution of Electrode Consumption in Electric Are Fur- 
nace, J.RAVENSCROFT, M.PRESTON. Metallurgia v 60 n 362 
Dec 1959 p 253-9. Measurements of losses at sides and bottoms 
of graphite electrodes in BISRA 10 ewt experimental are 
furnace indicate that during melting period rate of electrode 
loss increases with electrode current, and for given furnace 
voltage, with power input; it decreases, for given power 
input, with increase of furnace voltage; total electrode con- 
sumption decreases with increase of furnace voltage; increase 
of rate of electrode loss with increasing current is mainly due 
to increased bottom loss. 


Manufactured Graphite Electrodes. Nat Elec Mfrs Assn— 
Publ n CG 1-1959 Nov 1959 7 p, 6 supp plates. Lengths and 
diameters for cylindrical manufactured graphite electrodes 
for use in all types of electric are furnaces; thread design, 
sizes and other pertinent details of joining systems. 

Fume Control. See Furnaces, Electrie—Steel Making. 


Melting. See Furnaces, Electriec—Steel Making; Furnaces, Melt- 
ing—Electric. 

Optical Image. Carbon Arce Image Furnace and Microscope for 
Studies at High Temperatures, H.W.NEWKIRK, B.B.BREN- 
DEN. Am Cer Soc—J v 43 n 3 Mar 1960 p 146-50. Optical 
principles, operational and radiation characteristics of 10-kw 
furnace which employs paraboloidal mirrors 12 in. in diam; 
unit is used with microscope having working distance of 
7.25 in. and numerical aperture of 0.1; behavior of mixtures 
of uranium dioxide with silicon or silicon carbide at high 
temperatures was recorded on movie film, and selected photo- 
graphs are reproduced; stereomicrographs taken at room tem- 
perature show additional detail. 


Power Supply. See also Electric Transformers—Standards ; Elec- 
trie Transmission—Stability; Furnaces, Electric—Steel Mak- 
ing. 

Equations for Evaluating Short-Circuit Forees on Multiple- 
Strap Single-Phase and Polyphase Busses for Supplying Low- 
Frequency Induction Furnaces, T.H.CHIN, T.J.HIGGINS. 
AIEE—Trans v 79 pt 2 (Applications & Industry) n 50 Sept 
1960 p 260-6 (discussion) 266-7, General equations for caleulat- 
ing short circuit forces associated with each subconductor, 
conductor, and bus support of multiple-conductor rectangular- 
strap single-phase or polyphase bus; application of equations 
in actual design; efficiency and relative accuracy of several 
approximate procedures. Paper 60-651. 


Protective 


Refractory Materials. 


Roofs. 
Steel Making. 
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FURNACES, ELECTRIC—Continued 


K problemu zvyseni vyrobnosti elektrickych obloukovych peci, 
Z.BUZEK, V.SCHINDLEROVA, M.BENDA. Hutnicke Listy v 
14 patel Nov 1959 p 931-6. On problem of increasing produc- 
tivity of electric are furnaces; analysis of number of fur- 
naces in which literature data and furnace parameters are 
compared ; it is concluded that primary factor in increasing 
productivity is determination of optimum electrical power 
requirements by method of A.N.SOKOLOV. 


Ofentransformatoren, W.ROSENTHAL, Siemens Zeit v 34 n 
2 Feb 1960 p 96-104. Furnace transformers; construction and 
circuit arrangement of transformers for electric furnaces in 
chemical and metallurgical industry requiring very high cur- 
rents at relatively low voltages; voltage control of furnaces. 


Atmospheres. Automatic Electric Furnaces with 
Inert Atmosphere Precisely Controlled for IBM ‘Transistor 
Manufacture. Indus Heating v 27 n 1 Jan 1960 p 32-4. To 
meet accuracy and reliability required of germanium transistors 
IBM, Poughkeepsie, NY, manufactures portion of transistors 
used in new IBM all-transistorized 7070 and 7090 electronic 
data processing system; electric furnaces, specially designed 
for processes by CM Mfg and Machine Co, are rated at 15 kw 
at 220 v; germanium disks are assembled in “boats” of 44 
disks each for batch-type alloying and bonding processes; 
cycles, temperature control and temperature checks, 


New Heating Element Alloy for Controlled Atmosphere Fur- 
naces, F.S.SIBLEY. Indus Heating v 27 n 5 May 1960 p 982, 
984, 988, 990, 992. Hoskins Mfg Co, Detroit, Mich, devoted 
5 yr of research to develop alloy to be used as heating ele- 
ment; composition, designated Chromel-AA, is modified 80-20 
type nickel-chromium alloy with addition of minor percentages 
of iron, silicon, cobalt, manganese, and columbium; test 
procedure and results; suitable method of converting existing 
furnaces to Chromel-AA elements. 


See also Furnaces, Electric—Steel Mak- 
ing; Iron and Steel Plants—Refractory Materials. 


Electric Are Furnace Analysis Via Photography, J.A. 
BROSOVIC. Iron & Steel Engr v 36 n 11 Nov 1959 p 85-90 
(discussion) 90-3. How normal and high speed photography 
was employed to determine physical conditions capable of 
causing refractory damage in hot spot areas; common origin 
of each condition was are zone, while electrode tip configura- 
tion supplied means of focusing each condition into hot spot 
area; study of phenomena causing certain ares to generate 
hot spots; economical method of controlling these occurrences. 


Futerovka induktsionnykh vakuumnykh pechei, A.F.FRO- 
LOV, V.P.GRECHIN. Stal v 20 n 6 June 1960 p 515-17; see 
also English translation in Stal in English n 6 June 1960 
p 409-11. Lining of induction vacuum furnaces; use of fused 
magnesite and fine grained electric corundum recommended; 
this material lasts from 60 to 200 heats when producing 
nickel based alloys in temperature range 1450-1530 C. 


See Furnaces, Electric—Refractory Materials. 


See also Furnaces, Melting—Electric; Iron and 
Steel Plants—Electric Equipment; Steel Manufacture—Elec- 


tric Furnace Process. 


Electricity Supply to Large Electric-Are Furnaces, A.HAD- 
DOCK. Junior Instn Engrs—J v 70 pt 7 Apr 1960 p 191-201. 
Reference is made to Battelle Report which shows that elec- 
tric-are furnace can compete with open hearth furnace in 
production of low-carbon steel; relationship between furnace 
and transformer capacity is shown by example of two furnaces, 
one with capacity of 60 and other 80 tons; transformer 
capacities are respectively 15 and 20 Mva; nature of problem ; 
supply industry organization in England; electricity supply 
arrangements ; effect on system conditions. 


How Hearth Control Affects Electric-Furnace Output, E. 
FRANZEN. Iron Age v 186 n 10 Sept 8 1960 p 106-7. Main- 
tenance of electric-furnace hearth, or bottom as it is com- 
monly called, presents problems; electrode breakage and re- 
fractory life are factors which are influenced by furnace 
bottom; newly rammed hearth should slope toward center of 
electric furnace and should present wide melting area; on 
bottom, heavy scrap melts fast while hot bath cleans up 
hearth floor; disadvantages of operation under non-ideal bot- 
tom conditions are discussed. 


Issledovanie elektricheskikh rezhimovy dugovykh pechei s 
pomosheh’yu modeli, Yu.E.EFROIMOVICH. Elektrichestvo v 
79 n 8 Aug 1959 p 45-51; see also English translation in 
Elec Technology USSR v 3 July 1960 p 409-23. Model study 
of electric are furnace operation; methods for calculation of 
operating conditions of electric arc steel making furnace 
with unsymmetrical input circuit and nonsinusoidal are poten- 


tial; conditions for power distribution between furnace 
phases. 
Issledovanie mekhanizmoy dugovoi_ staleplavil’noi pechi 


DSP-80, A.ILLSAPKO. Stal v 20 n 4 Apr 1960 p 314-18; see 
also English translation in Stal in English n 4 Apr 1960 
p 250-4. Study of operation of type DSP-80 steelmaking arc 
furnace; working of auxiliary mechanisms of 80-t furnace 
investigated; their design is considered satisfactory, except in 
case of mechanisms for raising and lowering electrodes. 


FURNACES, ELECTRIC—Continued 


Large Are Furnaces for Steelworks, P.K.HAMMARLUND. 
ASEA J v 33 n 4-5 1960 p 56-64. Comparison of various 
arc-furnace designs, with particular reference to bucket charg- 
ing, tilting devices, cradles and rails, furnace shell, roof rings, 
doors, electrodes, electric equipment and fume extraction. 


Les fours a4 induction de fusion d’acier etc, A.BELLY. 
Revue de Métallurgie v 57 n 8 Aug 1960 p 679-92 (discussion) 
692-3, Design and operation of air and vacuum steel melting 
induction furnaces; description of characteristics of medium 
and LF furnaces and their electrical equipment; comparison 
of efficiency of two types for different applications ; examples 
of installations. 


Opyt ekspluatatsii 40-t dugovoi pechi s vysokim vtorichnym 
napryazheniem, V.A-KAMARDIN. Stal v 20 n 2 Feb 1960 
p 128-9; see also English translation in Stal in English n 2 
Feb 1960 p 107-8. Operational experience with 40-ton arc 
furnace with high secondary voltage; comparison of steel 
manufacturing data shows that furnace operating on high 
secondary voltage during meltdown, with coupled transformers, 
has lower refractory lining life and poorer performance than 
other furnaces of same size. 


Results Obtained with Inductive Stirring in Are Furnaces, 
P.H.HAMMARLUND, B.HANAS. ASEA J v 32 n 10-11 1959 
p 147-56. Experience with 40 furnaces for steel making, 
equipped with induction stirrers since about 10 yr ago; how 
induction stirring improves homogeneity of bath, speeds up 
chemical reactions between steel and slag, simplifies deslag- 
ging, and reduces impurities; savings obtained in alloy ele- 
ments and in reduction of operating time. 


Temperature Control. See Furnaces, Electric—Control. 


Vacuum. See also Cement Kilns; Furnaces, Electric—Refractory 
Materials; Furnaces, Electric—Steel Making; Furnaces, Lab- 
oratory—Electric; Furnaces, Metallurgical—Electric. 


Vacuum Heat Treatment, F.J.BECKET. Metal Treatment & 
Drop Forging v 26 n 170 Nov 1959 p 391-9. Review presented ; 
vacuum brazing, sintering, hardening and annealing tech- 
niques; furnace equipment; vacuum pumping systems; power 
supplies and temperature control. 


World’s Largest Vacuum Induction Furnace, J.W.BYRNE. 
Metal Progress v 77 n 4 Apr 1960 p 83-6. Construction and 
operation of America’s first 5000 lb vacuum induction furnace ; 
it was planned by Metals Div of Kelsey-Hayes, pumping sys- 
tem built by F.J.Stokes Co, and furnace design and construc- 
tion handled by ASEA, Vasteras, Sweden; every size of ingot 
between 200 and 5000 lb can be poured, and molds and tun- 
dishes can be rotated when pouring; two-loop type of stirring 
produced with low-frequency multi-phase stirring eliminates 
difficulties encountered with conventional four-loop stirring ; 
how heat is made. 

FURNACES, ENAMELING 

Automatie Control of Combustion Quality, R.J.REED. Cer 
Age v 75 n 1 Jan 1960 p 30-3. Methods for controlling fuel-air 
ratio in enameling furnaces which apply in use of gas, oil 
or dual fuel; example for batch type furnace at Glascote 
Products, Cleveland, using natural gas; control of air infiltra- 
tion; cost comparison for sealed-in and open burners. 

Nanesenie zharostoikikh pokrytii v elektricheskom pole, M.N. 
LIVSHITS. Vestnik Mashinostroeniya v 89 n 8 Aug 1959 
p 67-9. Spraying of refractory coating in electric field; instal- 
lation for vitreous enameling of cast iron and steel parts 
in corona discharge field; special enamel-powder spraying elec- 
trode; behavior of refractory powder particles in corona 
discharge; future of process. 

FURNACES, FOUNDRY. See Cupolas; Furnaces, Melting. 

FURNACES, GAS. See Crematories; Furnaces, Enameling ; 
Furnaces, Heat Treating—Gas; Furnaces, Heating—Control ; 
Furnaces, Industrial—Control; Furnaces, Melting—Gas; Gas 
Appliances—Standards ; Industrial Heating—Gas; Lime Kilns. 


FURNACES, GLASS. See Glass Furnaces. 
FURNACES, HEAT TREATING 


See also Bearings—Manufacture; Gear Manufacture—Heat 
Treatment; Steel Heat Treatment; Wire—Heat Treatment. 


Designing Trays for Roller Hearth Furnaces, G.W.WARD- 
WELL. Metal Progress v 76 n 6 Dec 1959 p 81-3. Heat treat- 
ing process and configuration of part to be treated, largely 
determine design features and materials to be used for tray; 
problem of balancing design requirements, some of which can 
be contradictory; decision of designer should rest between 
section which can best carry load and that which can best 
resist effects of quenching, carburizing, or other environments 
that might affect mechanical configuration. 


Engineering Convection in Heat Treat Furnaces, J.HUEB- 
LER. SAE—Paper n 178C for meeting June 5-10 1960 8 p. 
Problems in design of convection system such as fan design 
of axial or radial flow; selection of type, size and speed 
depends upon available materials, and horsepower required, 
as dictated by process requirements; various fan and circula- 
tion arrangements ; characteristics of work load of importance: 
size, shape, and distribution of pieces ; thermal conductivity 
and specific heat; rate at which carbon can be absorbed in 
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FURNACES, HEAT TREATING—Continued 


case of carburizing; resistance of work load to passage of 
wind; other considerations. 

Fluidized Bed: New Approach to Rapid Heat Treating, C.L. 
KOBRIN. Iron Age v 186 n 15 Oct 13 1960 p 81-3. New unit 
developed by Indus Heating Dept, General Elec Co expected 
to provide more flexible, rapid, and precise control in heat 
treatment operations ; hot gas is caused to flow upward through 
mass of fine refractory particles resting on porous plate in 
furnace chamber bottom in which work is immersed; lifting 
and agitating of particles creates turbulent fluid-like bath 
which provides rapid heat transfer to work, and _ reversibly, 
for quenching operations, permits finely adjustable cooling 
rates. 


Heat Treating Gun Barrel Forgings. Metal Treatment & 
Drop Forging v 27 n 173 Feb 1960 p 73-4. Design and opera- 
tion of fully automatic continuous hardening and tempering 
furnace for treatment of carbine barrel forgings, built by 
G.W.B.Furnaces Ltd. 


Loop-the-Loop Installation Anneals Copper Base Tubing. 
Steel v 145 n 23 Dec 7 1959 p 138-40. Two furnaces, one for 
copper tubing, other for cupronickel alloys, designed and 
installed by Surface Combustion Div of Midland-Ross Corp, 
handle all annealing operations of tube lengths 6-60 ft and 
ranging from 14-34% in. OD, at New Milford, Conn plant of 
Seovill Mfg Co; ‘‘redraw’”’ section for recycling tubing through 
annealing furnaces arranged in double loop or figure eight 
floor plan; description of operation includes extrusion of 
tubing, annealing, pickling, pointing, and redrawing steps, 
and methods of control of furnace atmosphere, and of heat 
cycles. 


Maintenance of Heat Treating Equipment, W.A.MINER. 
Metal Treating v 11 n 4 Aug-Sept 1960 p 10-12. Remedial and 
preventive techniques for maintenance of furnaces employed 
at Douglas Aircraft’s Long Beach plant. 


One Furnace—Two Quenches, C.G.PAULSON. Machy (NY) 
v 66 n 6 Feb 1960 p 181-2. Pusher type furnace featuring 
atmosphere and oil quenching facilities, developed by C.lI. 
Hayes, Cranston, RI, for production hardening of hacksaw 
blades; Dual-Quench furnace, capable of bright hardening 
two different types of tool steels, employs ceramic heating 
elements and has special refractory heating chamber suitable 
for temperatures up to 2400 F; operation described. 

Shaker-Hearth Furnace, W.F.TAYLOR. Metal Treatment & 
Drop Forging v 26 n 171 Dee 1959 p 437-40. Description of 
installation at Luddenden works of C.Lindley & Co; shaker 
hearth furnace offers considerable advantages in continuous 
hardening and tempering of bolts and nuts. 


Specialized Heat Treating Reduces Tool Costs, D.F.GRIFFIN. 
Am Mach/Metalworking Mfg v 104 n 20 Oct 3 1960 p 106-8. 
Ampro process of C.I. Hayes consisting of atmosphere of 
dissociated ammonia (with gas addition) and furnace com- 
prising preheat chamber, high heat chamber, and two cooling 
chambers, all under atmosphere, employed by Landis Machine 
Co, Waynesboro, Pa; details of furnace construction and 
operation; increased flexibility makes it possible to select die 
steel according to individual application; good die life is 
insured and die costs reduced. 


Which Bell Furnace? L.W.JOHNSON. Metal Progress v 77 
n 3 Mar 1960 p 87-91; see also abstract in Metal Treatment 
& Drop Forging v 27 n 176 May 1960 p 209-10. General char- 
acteristics of three types of bell furnaces; bell furnaces for 
heat treating and brazing above 1900 F; design, operation, cost 
and applicability of furnaces. 


Control. See also Furnaces, Heat Treating—Electric; Furnaces, 
Heat Treating—Gas; Furnaces, Heat Treating—Protective At- 
mospheres ; Furnaces, Industrial—Control. 


Accuracy and Reproducibility in Selecting Right Tempera- 
ture Control System, R.S.DAY. Metal Treating v 11 n 1 Jan- 
Feb 1960 p 4-7, 48-9. Definitions of accuracy and reproduci- 
bility with regard to their importance in heat treating process ; 
characteristics of control system, with discussion of thermo- 
couples; accuracy of two control loops for two-zone furnace 
involves sum of errors of primary elements, measuring instru- 
ment and all other components used in each loop; character- 
istics of process, product and production; selecting right 
temperature control system. 


New Use for Radioactive Tracers ... Checking Furnace 
Atmospheres, C.O.REISER, K.L.WILSON. J of Metals v 12 
n 3 Mar 1960 p 284-5 Description of simple technique using 
Kr™, to control operation of heat treating furnaces; method 
is economical for determining both gas flow inside furnace 
and concentration of remaining original atmosphere at any 
time after purging procedure has been initiated 


Electric. See also Furnaces, Laboratory—Electric; Furnaces, 
Metallurgical—Electric. 


Continuous Annealing of Transformer Cores in 182-ft Long 
Roller-Hearth Furnace, P.R.LaFALCE. Indus Heating v 27 
n 4 Apr 1960 p 711-12, 714, 716. Electrically heated furnace, 
installed at plant of Westinghouse Electric Corp, Athens, Ga, 
is used to anneal cores for distribution transformers; return- 
and-storage conveyor system brings annealed work back to 
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loading end of installation and stores it there; contro] station ; 
other features. 


Elektrische Widerstandsoefen fuer die Waermebehandlung 
von Kupfer und Kupferlegierungen, H.RUETER. Metall v 13 
n 11 Nov 1959 p 1039-45. Electric resistance furnaces for heat 
treatment of copper and copper alloys; illustrated description 
of different types, from small individual furnaces to large, 
continuously operating roller hearth furnaces. 


Large Gantry Furnace at Douglas Has New Features for 
Heat Treating Superalloy Missile Components. Indus Heating 
vy 27 n 2 Feb 1960 p 258-60, 262-3, 270. Installation, built by 
Pacific Scientific Co, Bell Gardens, Calif, covers 45 by 125 ft 
of floor space and comprises one furnace of gantry-quench 
type and pit-type draw furnace, in addition to pair of quench 
tanks; functions of components and construction details; four 
100-kw zones of control enable gantry furnace to use 400 kw 
of power and hold close-tolerance temperatures up to 2000 F; 
inert gases are obtained from 5000 and 8000 cfm endothermic 
generators. 


New Furnace Boosts Bright Anneal Output. Steel v 146 
n 19 May 9 1960 p 148, 150. Vertical annealing furnace, 
developed at Industrial Heating Dept, General Electric Co, 
processes 60 ft of 0.020 in. stainless strip/min, in widths 
up to 48 in.; oxide formation is prevented by fast heating 
and cooling in hydrogen or dissociated ammonia atmosphere ; 
operation and performance of furnace, and production of 
strip is described. 

Vakuum-Durchlaufofen zur Waermebehandlung von Metallen 
und Metallegierungen, H.BAUMANN, F.KRALL. Stahl u 
Eisen v 80 n 20 Sept 29 1960 p 1387-8. Continuous vacuum 
furnace for heat treatment of metals and alloys; description 
of furnace with electrically controlled temperature and pres- 
sure regulation; furnace is used for heat treating wire or 
strip at temperatures of max 1000 C at reduced pressure or 
vacuum of about 5x10-? Torr. 


Gas. Continuous Cycle Furnace Provides Better Grain Struc- 


ture, A.G.STURROCK. Iron & Steel Engr v 37 n 2 Feb 1960 
p 152, 154; see also Wire & Wire Products v 85 n 8 Mar 
1960 p 3840-2; Blast Furnace & Steel Plant v 48 n 6 June 
1960 p 581-3, 590. Indexed in Engineering Index 1959 p 503 
from Indus Heating Sept 1959. 


Controlled Atmosphere Annealing Furnace of Roller Hearth 
Type Creates Larger Market for Re-Draw Mill, M.B.MADI- 
SON. Indus Heating v 27 n 1 Jan 1960 p 38-40. Installation, 
developed by Holeroft & Co, Detroit, Mich, is 74 ft long 
overall, with 13 ft devoted to heating and 30 ft to cooling; 
heat is supplied by two Holeroft sealed-head gas burners 
firing in “U” shaped radiant tubes; details of cooling section 
and system; furnace provides capability of producing quality 
and quantity of tubing required in fields of missiles, air 
conditioning, refrigeration, home appliances, automotive and 
electrical equipment. 


Forty Foot Long Generator Rotors Heat Treated in Vertical 
Furnaces. Indus Heating v 27 n 9 Sept 1960 p 1816-17, 1820, 
1824, Heat treating installation at United States Steel’s 
Homestead District Works consists of quench tower and up- 
ending cradle in addition to vertical furnaces; there are seven 
vertical gas fired furnaces, each with 44 controlled tempera- 
ture burners and 5-zone program control; furnaces burrow 
35-ft below concrete floor, rise 50-ft above it and accommodate 
rotors and generators 40-ft in length and 60-in. in diam, 
handled by cradle. 


Heat Treatment a Service by West Midlands Gas Board, 
E.FORD. Gas J v 299 n 56007 Aug 19 1959 p 172-5, 183. 
Mechanical and operational details of heat treatment shop 
Adderley Street, Birmingham, which has 22 atmosphere con- 
trolled batch-type furnaces for gas carburizing, carbonitriding, 
clean hardening and carbon restoration; furnace proper fired 
by 5 gas fired recuperative nickel chrome radiant tubes, has 
2000 cfh capacity and 1000 efh fuel consumption; furnace 
operations are push-button controlled; quenching tanks sited 
near furnaces; controls. 


Heat Treatment at Babcock & Wilcox Ltd. Metal Treatment 
& Drop Forging v 27 n 174 Mar 1960 p 113-18. Town gas-fired 
furnaces employed at Renfrew and Dumbarton works where 
pressure vessels, superheaters, heat exchangers, headers, mani- 
folds, pipes, ete, for steam and nuclear power plants are 
manufactured ; design and performance of stress relieving and 
annealing furnace in drum shop; tube and manifold depart- 
ment; pipe shop; tube annealing. 


Mass Production Heat Treating Line Maintains Close Quality 
Control, J.R.BLAKE, Indus Heating v 27 n 6 June 1960 
p 1168-70, 1172, 1174, 1176, 1178, 1804. Heat treating depart- 
ment of new Allen plant, Bloomfield, Conn, is especially 
designed as production line unit to handle direct flow of hex- 
socket cap and set screws and related products from manu- 
facturing areas; six new Holeroft continuous furnaces are 
used to harden, quench, wash, and temper in continuous 
automatic operation. 


Radiant Heating: Answer to Rising Annealing Costs, R.J. 
GIANOTTI, Iron Age v 184 n 19 Nov 5 1959 p 100-1. Seven 
barrel furnace line for tube annealing employs special ar- 
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rangement of direct fired gas burners which deliver uniform 
radiant heat within short distance of tubing at high heat 
release, without flame impingement on work; Wallingford 
Steel Corp reduced heat treating costs by 25% over other 
methods; special combustion controller achieves maximum 
combustion efficiency; compactness of furnace line permits 
it to be fitted into limited space. 


Unique Heat Treating Installation Processes 40,000 Different 
Parts, H.L.HOPKINS. Indus Heating v 27 n 10 Oct 1960 
p 2054, 2056, 2058, 2060, 2062, 2066. Two continuous belt 
type hardening furnaces and battery of tempering furnaces 
in unusual heat treating set up are installed at Nat Screw 
and Mfg Co, Cleveland, Ohio, making over 40,000 different 
headed and threaded products; hardening furnaces, built by 
Surface Combustion Corp produce 1500-Ilb of heat treated 
parts/hr and are heated by 12 radiant tubes; details of 
tempering furnace and unusual features of installation. 


Versatile Barrel Furnace Line Improves Production Heat 
Treatment of Steel Bars, J.F.BLACK. Indus Heating v 27 n 5 
May 1960 p 1002-4, 1006, 1008, 1010. Furnace line, built by 
Selas Corp, Dresher, Pa, is used to anneal several grades of 
300-series stainless steel bars in hot rolled or cold drawn 
condition, and to normalize other grades of steel; installation 
is made up of five separate heating units fired by natural 
gas, radiant-cup type burners; one man operates entire line; 
diagram of fuel mixture and temperature control system. 

Versatility of Heating and Cooling Rates for Gear Forgings 
Provided by Unusual Furnace Construction, L.E.ALBAN, 
H.J.BATES. Indus Heating v 27 n 4 Apr 1960 p 720-2, 724, 
726, 728, 730, 732. Automatic, h-p natural gas-fired 2-row 
pusher furnace for annealing, cycle annealing or normalizing, 
built by Surface Combustion Corp, Toledo, Ohio, is installed 
at Fairfield Mfg Co, Lafayette, Ind; furnace has five zones 
for heating and cooling, (heating, holding super-fast cooling, 
fast cooling, and slow cooling zones); furnace construction, 
method of handling work, and present operating cycles. 

Protective Atmospheres. See also Furnaces, Heat Treating— 
Control; Furnaces, Heat Treating—Gas; Steel Heat Treat- 
ment—Annealing. 

Furnace Atmosphere Control with Continuous Gas Analyzers, 
L.E.MALEY. Metal Treating v 11 n 4 Aug-Sept 1960 p 5-9. 
Four basic types of continuous gas analyzers that are appli- 
eable to furnace atmosphere control, including combustible 
gas, infrared, thermal conductivity, and oxygen analyzers; 
choice of analyzer; instrument applications to annealing and 
hardening operations. 

Installation and Operation of Gas Atmosphere Generators, 
E.C.BAYER. Indus Heating v 27 n 3 Mar 1960 p 517-18, 
520, 522, 524, 526, 532. Details of equipment and practice for 
attaining safety and controlled chemistry in exothermic and 
endothermic atmosphere generator operation. Before Indus 
Gas School of Am Gas Assn, Pittsburgh, Pa, Sept 1959. 


Salt Bath. See also Steel Heat Treatment. 


Heat Treatment of Tools—with Salt-Bath Furnaces, L.B. 
ROSSEAU. Tool Engr v 44 n 5 May 1960 p 105-8. Principles 
and characteristics of salt bath furnaces; four types of fur- 
naces described. 


Temperature Control. See Furnaces, Heat Treating—Control. 


Vacuum. See Furnaces, Electric—Vacuum; Furnaces, Heat 
Treating—Hlectric. 


FURNACES, HEATING 


Furnace Improvements Increase Rod Mill Capacity, D.W. 
McLEAN, K.A.GMELL. Iron & Steel Engr v 37 n 1 Jan 
1960 p 77-83 (discussion) 83-4. How, through continued studies 
of furnace operation and design, it was possible at Steel Co 
of Canada, Hamilton, Ont to increase production of billet 
heating unit from maximum rate of 25 tons per hr in 1913 
to present rate of 59 tons per hr. 

Heating Facilities for Youngstown Sheet and Tube Co’s 
New Seamless Mill, F.C.McGOUGH. Iron & Steel Engr v 37 
n 5 May 1960 p 1238-7 (discussion) 127-9. Description of 
heating installation consisting of rotary hearth heating, roll- 
down reheating and walking beam normalizing furnace; their 
operation; combustion systems; refractories, and instruments 
and. controls for furnaces. 


Heating for Forging in Batch-Type Furnace, P.C.FINLAY- 
SON, J.S.SCHOFIELD. Iron & Steel Inst—J v 193 pt 3 
Nov 1959 p 238-52. Performance of modern design of bogie 
hearth furnace carefully analyzed to determine factors which 
affect efficiency; measurements taken throughout heating 
cycles for 41.6 ton and 52.5 ton ingot and heat balances 
calculated at hourly intervals; results show that efficiency 
of forge furnace depends upon its shape, size, and material 
of construction, burner design and method of waste heat 
recovery, and also of method of operation. 


High Head Alloy Slab Heating for Planetary Mill Rolling, 
O.J.ZANATTA. Iron & Steel Engr v 37 n 10 Oct 1960 p 121-35. 
Hot rolling facilities at Atlas Steels, Welland, Ont; design, 
construction, operation and maintenance of inline furnace 
using high thermal head principle; unit which supplies hot, 
uniformly heated slabs for reduction to strip coil, gives rapid, 
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scale-free heating of 25 to 30 tph, with great flexibility; ad- 
vantages of high thermal head principle. 


Perspektivy razvitiya konstruktsii nagrevatel’nykh i termi- 
cheshikh pechei, L.G.AKSEL’RUD, M.A.GLINKOV, V.N.GRI- 
GOR’EV, A.E.LIFSHITS, R.M.MANTSEV. Stal v 20 n 6 
June 1960 p 562-7; see also English translation in Stal in 
English n 6 June 1960 p 448-52. Future trends in preheating 
and heat treatment furnaces; problems concerning improved 
cesign and operation of soaking pits, continuous furnaces 
with producer gas, annular kilns, section furnaces for rapid 
heating, and heat treatment furnaces adaptable to mass 
production, 


Plate Mill Furnaces. Iron & Steel Inst—J v 194 pt 3 Mar 
1960 p 365-83. Description of features and operating charac- 
teristics of different types of furnaces used in plate mills, 
based on information supplied by members of Society of Fur- 
nace Builders; soaking pits; multi-zone continuous furnaces ; 
reversing regenerative continuous bogie furnaces; rotary 
hearth furnaces; ‘open front’ furnaces; batch type bogie fur- 
naces ; furnaces after mill; principal factors controlling selec- 
tion of furnaces are discussed. 


Zur Planung von Waermoefen fuer Fertigstrassen hoher 
Leistung, H.J.POHLE. Stahl u Eisen v 80 n 10 May 12 1960 
p 670-5. Heating furnaces for high-capacity finishing trains 
of continuous rolling mills for small steel sections, wire rod, 
and strip; review of state of development, including design 
and capacity of different pusher type furnaces, fuel (par- 
ticularly, blast furnace gas), heat consumption, skid rails, 
sealing losses, automatic control, and costs. 


Control. See also Television—Closed Circuit. 


Die-Regelung eines gichtgasbeheizten 100-t-Durchstossofen 
mit TELEPERM-Reglern, W.RISSE. Siemens Zeit v 33 n 7 
July 1959 p 438-44. Automatic control of top gas heated 100 
ton pusher type furnace by means of TELEPERM controllers ; 
control equipment of furnace of Hoesch-Westfalenhuette A.G. 
Dortmund, designed exclusively for blast furnace gas heating. 


Influence of Furnace Pressure Control on Performance of 
Regenerative Reheating and Heat-Treatment Furnaces, J.A. 
GRAINGER, G.WOOD. Iron & Steel Inst—J v 194 pt 3 
Mar 1960 p 307-19. Use of furnace pressure control to achieve 
notable fuel economies has been shown in trials made on two 
gas-fired air regenerative bogie-hearth furnaces where it was 
found that gas consumed is considerably reduced with increas- 
ing furnace pressure; this continues to obtain until optimum 
pressure is reached, beyond which gas consumption again in- 
ereases; automatic furnace pressure control considered fully 
justified. 

Electric. Induction Heating of Alloy Steel for Rolling, R.H. 
NEER. Iron & Steel Engr v 37 n 10 Oct 1960 p 117-20. Layout 
of 10-12 in. mills and induction heating units for billets at 
Latrobe Steel Co; operating features of equipment; economics 
of induction heating and maintenance costs; advantages. 

Preheating Titanium Billets, P.BATES, C.WESTWOOD, 
B.E.JARVIS. Metallurgia v 62 n 370 Aug 1960 p 61-4. De- 
seription of two walking beam electric furnaces constructed 
by AEI-Birlee for Waunarlwydd Works of ICI Metals Division, 
for preheating forged billets prior to rolling operations. 

Gas. See Furnaces, Heating—Control; Industrial Heating—Gas. 


Recuperators. Operational Experiences with Steel-Tube Recu- 
perator, H.RHEINFELD. Iron & Coal Trades Rev v 180 n 
4773 Jan 8 1960 p 63-5. Design of steel tube air heater built 
in 1937 by Rekuperator KG, Duesseldorf for Roechling Iron 
and Steel Works; heater designed in 1956 for Kloeckner-Mann- 
staedt Works at Troisdorf for low shaft furnace for capacity 
of 14,700 cu fpm to 800 C in continuous operation ; operational 
experience with blast heater. 


Refractory Materials. See Iron and Steel Plants—Refractory 
Materials. 


FURNACES, INDUSTRIAL 


See also Blast Furnaces; Boilers; Ceramic Kilns; Glass 
Furnaces; Open Hearth Furnaces; Refuse Incinerators; also 
all subject headings beginning with Furnaces. 


Theorie des Druckverlaufs in langgestreckten Industrieoefen, 
M.HANSEN. Archiy fuer das Hisenhuettenwesen v 31 n 
June 1960 p 337-42. Theory of pressure distribution in long 
horizontal industrial furnaces; importance of static pressure ; 
factors affecting pressure distribution, such as flow pressure 
losses, chimney effect, and flow impulse; derivation, from 
theory, of methods of computation of pressure behavior; exam- 
ples for pusher-type furnaces; comparison of computed with 
measured values. 

Control. Special Heating and Control Requirements in Process- 
ing of Quality Esters, R.W.KERR. Indus Heating v 27 n 7 
July 1960 p 1474, 1476, 1478. Selas gas-fired furnace equipped 
with Duradiant type burners is employed by Kessler Chemical 
Co, Philadelphia, Pa, to meet unusual control requirements 
peculiar to processing of ester used in cosmetic field ; process- 
ing eycle; accelerated heating and controlled temperatures ; 
control system is provided with separate temperature override 
safety control to prevent degradation of product through 
overheating. 
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Synthetic Diaphragms Extend Furnace-Controller Life. Iron 
Age v 185 n 23 June 9 1960 p 106-7. Trouble-free operation in 
any heat-processing line depends upon two control factors of 
fixed gas to air ratio and controlled delivery pressure; com- 
bustion controller, made by Selas Corp of America, provides 
close-tolerance control for heat processing of metals, ceramics, 
glass, chemicals, petroleum, food, paper and other products ; 
vital factor in improved service of unit has been change from 
leather to synthetic diaphragms; operation and performance 
are described; sketches and photographs. 


Gas. See Furnaces, Industrial—Control; Industrial Heating— 
Gas; also cross references under Furnaces, Gas. 


Heat Losses. See Heat Transfer—Furnaces. 
Oil. See Oil Fuel—Combustion, 


Protective Atmospheres. See also Furnaces, Electrie—Protective 
Atmospheres. 


Atmosphere-Generator Produces High-Purity Nitrogen. Iron 
Age y 185 n 23 June 9 1960 p 108-9. Ne is important as purge 
to eliminate undesirable gases in many metalworking opera- 
tions; new and completely automatic unit called Hyni gen- 
erator, manufactured by Gas Processing Div, Lindberg En- 
gineering Co, can deliver atmosphere that is 99.99% pure Ne; 
operation of equipment is illustrated and discussed. 


Operation of Automatic Mechanical Combustion Systems— 
Carburetor Type, G.KIER. Indus Heating v 27 n 7 July 1960 
p 1407-8, 1410, 1412, 1552. Greater precision in combustion 
control of furnaces is being attained through use of automatic 
mechanical combustion systems featuring proportioning of 
air and gas; description of system and components; automatic 
proportioning mechanism; applications; system is especially 
suitable for production of furnace atmospheres or other con- 
ie atmospheres of high purity under varying load con- 
ditions. 


Refractory Materials. See Refractory Materials. 
Temperature Control. See Furnaces, Industrial—Control, 
Waste Heat. See Gas Turbines—Waste Heat Utilization. 
FURNACES, LABORATORY 


Design of Laboratory Furnaces, P.L.START, M.W.THRING. 
J Sci Instruments v 37 n 1 Jan 1960 p 17-24. Use of heat 
balance in design of small furnaces; principles and construc- 
tional details of are, arc-image, induction, electron-bombard- 
ment, resistor-heated and gas-fired furnaces; table of resistor 
elements, refractory tubes, and insulating materials and their 
properties ; methods of controlling small furnaces. 21 refs. 


Control. See Furnaces, Laboratory—Electrie; Furnaces, Lab- 
oratory—Temperature Control. 


Electric. Arc-Image Furnace for Growth of Single Crystals, 
R.E.DE LA RUE, F.A-HALDEN. Rev Sci Instruments v 31 n 1 
Jan 1960 p 35-8. Furnace, designed and employed for growth 
of single crystals of refractory compounds, provides sharply 
defined hot zone, excellent atmosphere control, and complete 
freedom from contamination during crystal growth. 


High Temperature High Vacuum Resistance Furnace, J. 
COHEN, W.EATON. Rev Sci Instruments v 31 n 5 May 1960 
p 522-5. Experimental furnace with self-supported tungsten 
resistance heating elements assembled from readily obtainable 
yarts; knife-edge vacuum seals are used throughout; volume 
of hot chamber is approximately 2 in. diam by 8 in. high; 
uniform zone is 2 in. long; temperature of 2000 G can be 
attained at pressure of about 10-° mm Hg and at power 
expenditure of 12 kw. 


Internally Wound Platinum-Rhodium Furnace for Use in 
Air up to 1900 C, P.D.S. St. PIERRE. Am Cer Soe—Bul v 39 
n 5 May 1960 p 264-6. Construction data for wire resistor 
unit 2 by 214 by 5 in. heating chamber, but design principles 
apply to other sizes; features are simplicity of construction, 
that no expensive manufactured refractories are required, and 
ability to operate at high temperatures in oxidizing atmos- 
phere; schematic drawing and photograph, and note on ther- 
mocouple for use to 1850 C, are included. 


Resistance-Heated High Vacuum Furnace for Temperatures 
to 1400 C, J.COHEN. Rev Sci Instruments v 31 n 3 Mar 1960 
p 267-70. Experimental furnace with platinum-rhodium resist- 
ance heating element is operable also in oxygen or other 
gases up to pressures of at least 10-3? mm Hg; furnace is 
assembled from readily obtainable equipment, and knife-edge 
vacuum seals are used throughout; uniform hot zone is 
approximately 1 9/32 in. in diam and 2 in. long; furnace is 
suitable for electric conduction studies, heat treatment, etc. 


Solar. See also Chemical Processes—Photochemical. 


_ Analysis of Solar-Furnace Performance in Mechanical Test- 
ing at Extremely High Temperatures, G.S.LEON, M.E.SHANK. 
ASME—Trans—J Eng for Power v 82 Ser A n 4 Oct 1960 
p 325-32. Analysis of fluxes and temperatures attained in 
tensile test specimens; attainable temperatures are considerably 
lower than those reached in flat plate receivers, with normal 
low aperture furnaces (i.e. 60°) large furnace is necessary to 
reach high temperatures with adequately large specimens ; 
furnaces best adapted to mechanical testing would require 
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larger apertures (120°) than are commonly conceived. 20 refs. 
Paper 59-A-79. 

Determination of Temperature Dependence of Material Prop- 
erties in Image Furnaces, T.S.LASZLO, M.S.KLAMKIN. Solar 
Energy v 4 n 3 July 1960 p 20-1. Special testing method is 
described to determine property of specimen for narrow tem- 
perature intervals from measurements in wide range tem- 
perature distribution of image furnace; determination is 
based on measurement of property at several different flux 
levels of known temperature distribution. 


Image Furnace as Research Tool, N.K.HIESTER, R.E.DE 
LA RUE. ARS—J v 30 n 10 Oct 1960 p 928-38. Survey of 
solar furnace research and pertinent literature; application 
of are image furnace to solid propellant ignition, radiation 
ignition of fine fuels, metals behavior, crystal growing, and 
ablation. 

Solar Furnaces. Solar Energy v 8 n 8 Oct 1959 p 39-47. 
Four papers delivered at 1959 Conference of Advisory Council, 
Association for Applied Solar Energy; Review of Production 
of Molten Zirconia in Solar Furnace, W.M.CONN, 39-42; Solar 
Furnaces for High Temperature Research, T.S.LASZLO, 43; 
Solar Furnace Research in Japan, T.NOGUCHI, 44-6; Status 
of Solar Furnace Research, P.E.GLASER, 47. 

Temperature Control. 4000 F Laboratory Kiln with Unique 
Temperature Control System, J.L.PENTECOST, Z.A.POST, 
P.E.RITT. Am Cer Soe—Bul v 39 n 8, 5 Mar 1960 p 148-9, 
May p 274 Oxygen-acetylene fired kiln with zirconia lining; 
firing chamber is 744 by 7 by 11 in. of which about half is 
maintained at uniform temperature; control system utilizes 
motor driven shutter positioned to control radiation losses 
rather than fuel input; temperature is sensed with total 
radiation pyrometer and can be controlled to plus or minus 
5 F in range 3000-4500 F; cost data; cross sectional drawing 
and schematic diagram of furnace and controls. 


Vacuum. See Furnaces, Laboratory—Electric. 
FURNACES, MELTING 
See also Copper Metallurgy; Cupolas; Foundry Practice; 


Furnaces, Metallurgical; Glass Furnaces; Open Hearth Fur- 
naces; Pig Iron—Manufacture; Steel Manufacture. 


Aluminum Melting Practices for Permanent Mold and Die 
Casting, W.BONSACK. Modern Castings v 37 n 6 June 1960 
p 44-7. Three types of aluminum melting furnaces described ; 
control of melting and pouring temperatures; gas absorption ; 
grain refinement; silicon modification; scrap management. 

K voprosu o retsirkulyatsionnoi rekuperativnoi staleplavil’noi 
pechi, G.V.GURSKII, M.V.KIRILLOV, S.M.KOTIN, V.S. 
KRIPCHUK. Stal v 19 n 10 Oct 1959 p 898-900; see also 
English Translation in Stal in English n 10 Oct 1959 p 747-9. 
Recirculating recuperative steelmaking furnace; issue taken 
with article by M.A.GLINKOV and G.I.DEMIN (indexed in 
Engineering Index 1959 p 505 from Jan 1959 issue), which 
compared recirculating furnace with conventional open hearth 
furnace; present authors’ trials indicate that recirculating 
furnace is markedly inferior both technically and economically 
to open hearth furnace of same capacity. 


Mesure du niveau d’un métal en fusion par sondage ultra- 
sonore, B.LLEFEVRE, P. SIMONNET. Automatisme v 5 n 3 
Mar 1960 p 112-15. Level measurement of molten metal by 
ultrasonics; features of ultrasonic sounding apparatus con- 
structed on principle of ultrasonie liquid level indicators. 


Qualitative und energietechnische Higenarten verschiedener 
Schmelzverfahren in Eisengiessereien, G.W.SHKULEN. Werk- 
statt u Betrieb v 93 n 4 Apr 1960 p 169-72. Qualitative and 
power-engineering characteristics of various melting processes 
in iron foundries; operation of electric melting installations 
compared with that of cupola; advantages of induction furnace 
with regard to quality and total melting costs. 


Utvecklingstendenser pa gjutjarnssmaltningens omyrade, B. 
THYBERG. Gjuteriet v 49 n 11 1959 p 298-4, 297-8, 301-2, 305. 
Development of cast iron melting methods in Sweden; electric 
and cupola melting discussed; new type, low frequency, electric 
crucible furnace described and compared with older, high 
frequency type; metallurgical problems connected with electric 
and cupola melting; hot blast cupolas and their suitability for 
producing inexpensive cast iron of good quality; future trends. 


Control. See Furnaces, Industrial—Control; Furnaces, Melting 
Electric. 
Crucible. See also Crucibles; Furnaces, Melting—Electric; Fur- 


naces, Melting—-Refractory Materials. 


Oljeeldade degelugnar, U.HELDERT. Gjuteriet v 50 n 3 
1960 p 39-44. Design and operation of crucible furnaces which 
are particularly suitable for melting copper and aluminum 
alloys; no skilled operators needed for these low cost furnaces ; 
metal of excellent quality can be obtained; due to their 
high flexibility, furnaces are of particular value for foundries 
with diversified production. 


Electric. See also Furnaces, Electric—Steel Making; Furnaces, 
Melting—Fume Control; Metallurgy—Vacuum Applications. 


Consumable Electrode Vacuum Are Melting Furnace in 
Operation at Latrobe Steel Co. Indus Heating vy 26 n 11 
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Nov 1959 p 2290-2, 2294, 2296. 20-in. diam vacuum furnace, 
designed by Lectromelt Diy of McGraw-Edison Co, is capable 
of producing maximum size ingot of 8500 lb, or annual output 
of 3000 tons; mechanics of process; types of steels produced; 
details of principal components of furnace which has compact 
power supply and electrode drive control for automatic split- 
second correction of any variables during melting cycle; 
sey amp silicon diode rectifier is controlled by saturable 
reactor. 


Design and Application of Magnetic Stirring System, R.D. 
THOMAS, D.M.CALABRESE. Westinghouse Engr v 20 n 4 
Sept 1960 p 155-8. New method of stirring molten bath of 
steel in are furnace using moving magnetic field; applied 
magnestirrer is simple, rotating, two pole, d-c electromagnet, 
which is driven at speeds between 25 and 60 rpm. 


Die Mechanisierung der Ofenbeschickung bei Induktions- 
schmelzoefen, H.ZEPERNICK. Metall v 14 n 4 Apr 1960 
p 327-9. Mechanization of charging of induction melting fur- 
naces; illustrated description of simplification of design for 
mechanized charging of ringshaped induction furnaces used 
in brass foundries; with proposed improvement, charging of 
turnings and small pieces becomes mere panel operation. 


Effect of Gases Through Hollow Electrodes in Are-Furnace 
Melting, J.A.CHARLES, A.G.COWEN. Iron & Coal Trades 
Rev v 180 n 4778 Feb 12 1960 p 353-8. Qualitative and quan- 
titative results have shown that introduction of argon through 
hollow electrodes has stabilizing effect on are, which is 
reflected in 22% decrease in melting time and 13% decrease 
in electricity consumption on l-cwt manually operated electric 
are furnace at British Oxygen Research & Development. 


Elektricheskaya tsep trekhfaznoi shuntirovannoi dugi, I.T. 
ZHERDEV. Elektrichestvo v 80 n 2 Feb 1960 p 46-53. Electric 
circuits of three phase shunted arc; equivalent circuit study 
of phenomena in electric iron melting furnace; combustion of 
one, two and three ares in circuit of three phase shunted arc; 
presence of arc discharge is established together with presence 
of charge material currents. 


Emploi du four a induction a creuset fonctionnant a la 
frequence du reseau en fonderie de metaux ferreux, M.JAU- 
MAIN, J.P.AYMARD. Fonderie n 172 May 1960 p 189-200. 
Application in ferrous metal foundry of line frequency 
erucible induction melting furnace; results of inquiry in 
several German foundries presented. 


Giant Furnace To Meet Demands For Vacuum Melted Steels. 
Iron Age v 186 n 9 Sept 1 1960 p 62-3. Scheduled for opera- 
tion in late 1960, new consumable electrode vacuum melting 
furnace will be capable of producing 5 ft diam ingots for 
Midvale-Heppenstall Co; projected annual capacity expected 
to be 8000 tons; high temperature alloys to be melted include 
A-286; INCO 901, PWA 1002, Discaloy, Ladish D6AC and 
Jessop H-53; unit to be installed by Consolidated Vacuum 
Corp, will include vacuum stream degassing system built by 
F.J.STOKES Corp to further improve steel quality. 


La fusion électrique en fonderie de moulage, M.DECROP. 
Fonderie n 172 May 1960 p 175-88. Electric melting in foun- 
dry; choice of furnaces; their economic advantages; survey 
of their application in melting of aluminum and copper base 
alloys, and of ferrous alloys. 


Load Characteristics of Submerged-Are Silicon-Smelting 
Furnace, G.GRANT III. AIEE—Trans vy 78 pt 2 (Applications 
& Industry) n 45 Nov 1959 p 273-5 (discussion) 275-6. Elec- 
trical performance of furnaces; with precise operation of 
furnace, surges in direct switching can be avoided, and 
moderate voltage fluctuations can be compensated; difficulties 
may occasionally arise, which result in heavy load and 
power factor swings and in flicker voltage problem. Paper 
58-1259. 


New Furnace Permits Recovery Of Reactive Metal Scrap. 
Iron Age v 185 n 25 June 23 1960 p 108-9. New vacuum 
melting furnace, developed by National Research Corp, pri- 
marily intended for titanium scrap recovery, combines unique 
features of skull melting by permanent electrode, with vac- 
uum melting by consumable electrode; one unusual feature 
is He cooling system to replace use of water which can react 
explosively with Ti and other reactive metals in event of 
mechanical failure; advantages in operation, performance, and 
quality of product are discussed. 


Ocena wlasnosci stalowniczego pieca lukowego metoda wskaz- 
nikow pradowych, T.SCHWARTZ. Archiwum Elektrotechniki 
vy 8n 2 1959 p 301-12. Estimate of properties of steel melting 
electric are furnace by current index method; current inten- 
sities during scrap melting process, based on analysis of 
operating conditions of are furnace as relating to minimum 
unit consumption of electric energy and maximum throughout. 
(English abstract). 


Oxygen-Gas Burner Use for Scrap Meltdown in Small Are 
iutaeee, V.J.HOWARD. Modern Castings v 38 n 1 July 1960 
p 84-6. Initial trials of new process to promote rapid and 
uniform scrap meltdown are discussed; oxygen-gas burners, 
designed for large furnaces, can be used as tools in small 
are; average total power was reduced 15%, tap to tap time 
15%, while production was increased by 15 to 20 lb/min ; 
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average consumption was 600 eu ft/ton, while average natural 
gas consumption was 400 cu ft/ton. 


Position actuelle du four & ares de gyrosse capacité dans 
la sidérugie, C_.BARBAZANGES, Revue Universelle des Mines 
v 16 n 9 Sept 1960 p 369-77. Present status of large capacity 
electric are furnace in iron and steel industry; point of view 
of furnace designer considered; recent installations in steel 
plants; principles to follow in production of structural steels 
by electric furnace process. 


Strahlungsschmelzofen fuer sehr hohe Temperaturen, W. 
ROTHER. Ilmenau. Hochschule fuer Elektrotechnik—Wissen- 
schaftliche Zeit v 6 n 1 1960 p 37-9. Radiation type melting 
furnace for very high temperatures; furnace constructed for 
Heinrich Beck Inst for Are Research, Meiningen, makes use 
of radiation from positive crater of h-vy arc; temperatures 
over 3000 K were obtained. 


Electron Beam. Der Elektronenstrahl-Schmelzofen, W.SCHEIBE. 
Metall v 14 n 5 May 1960 p 401-6. Electron beam melting 
furnace; physics of free electrons; electron release from 
metals; principles of electron beam melting; description and 
illustration of furnace; metallurgical advantages of process; 
metallurgical reactions: vaporization, deoxidation. 


Huge Unit to Check Economy of Electron Beam Refining. 
Steel v 146 n 23 June 6 1960 p 98-9. 1.5 million watt electron 
beam melting furnace now under construction by Temescal 
Metallurgical Corp may show that process can be economical 
and competitive with either consumable electrode or vacuum 
induction techniques; long term goal is large 15 million watt 
furnace which could produce smooth faced ingots up to 60 in. 
diam for 20¢/Ib; electron beam refining has ability to produce 
superclean metal which can be cast as dense, homogeneous, 
crackfree ingots. 


Fume Control. How to Control Emissions From Electric Steel 
Melting Furnaces, V.C.DOERSCHUK. Air Eng vy 2 n 9, 10 
Sept 1960 p 53-5, 57, Oct p 42-7. Sept: Study of 26 com- 
panies using 59 direct are steel melting furnaces; methods of 
control covering fans, hoods, hood design, duct systems, and 
source and nature of pollutants are discussed. Oct: Sources 
and composition of fume and dust emissions, dust loadings, 
collection efficiency, dust disposal, efm requirements, types of 
cleaning equipment, and detailed cost data are discussed. 
13 refs. 


Gas. Controlling High Purity Aluminum Melting, R.D.COEN. 
Modern Metals v 15 n 12 Jan 1960 p 78-9. Experimental fur- 
nace built by Selas Corp for General Electric Co, Fort Wayne, 
Ind; after several unsuccessful trial runs due to transfer of 
silica to aluminum, elevated temperature surface treatment 
was suggested that would enlarge pores of refractory; treat- 
ment should extend above contemplated bath level of aluminum 
to get complete protection; results showed that silicon absorp- 
tion was stopped and melted aluminum actually showed im- 
provement after three days in bath. 


Natural Gas Fires Furnaces at Ductile-Iron Foundry. Iron 
Age v 184 n 11 Sept 10 1959 p 184-5. Experience of Ductile 
Iron Foundry Ine indicates large savings through use of 
natural gas; elimination of S (present in fuel oil) from 
furnace atmosphere permits use of less expensive refractory 
material, reduces labor costs of installing refractory, and 
requires lesser amount of ferroalloys to be used; by compari- 
son with fuel oil costs for equal melts there is net saving of 
about $1200 per mo. 


Oil. Furnace for High-speed Intermittent Melting, E.AYRES, 
W.B.LAWRIE. Foundry Trade J v 109 n 2286 Sept 29 1960 
p 387-91. Paper is complementary to authors’ article entitled 
“Non-ferrous Reverberatory Furnace” (indexed from Aug 18 
1960 issue) and describes new approach to melting and pour- 
ing of nonferrous metals for small castings up to about 50 
lb in weight; very rapid melting of small quantities of metal 
achieved; each charge placed in furnace was of sufficient 
weight to fill one mold only and these charges were melted 
at high speed, intermittently and in quick succession. 


Non-ferrous Reverberatory Furnace, E.AYRES, W.B.LAW- 
RIE. Foundry Trade J v 109 n 2280 Aug 18 1960 p 195-8. 
Description of latest stage in series of research and develop- 
ment projects which were undertaken in effort to control 
thermal environment in nonferrous foundries; experimental 
work has now been completed on third reverberatory furnace 
designed to melt aluminum; new furnace operates at fuel 
efficiency of about 44% and melts 16.7 lb of aluminum per 
min to about 700 C, giving 152 lb of molten metal per gal 
of oil burned. 


Refractory Materials. See also Refractory Materials. 


Infodring av lagfrekversugnar av degeltyp, S.FRANSSON. 
Gjuteriet v 50 n 6-7 1960 p 87-94. Investigation conducted in 
cooperation with Furnace Department of ASEA concerning 
lining of low frequency induction crucible furnaces with 
quartzite compound; results show importance of quartzite 
compound haying correct maximum grain size in relation to 
size and capacity of furnace; grain distribution is such that 
highest maximum density is obtained; tests at Swedish foundry 
indicate 100% increase of service life of crucibles. 
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Nitride Bond Fills Ceramic Gap. Iron Age v 186 n 7 Aug 18 
1960 p 107. Full potential of silicon carbide refractories pre- 
viously limited by weak bonds may now be realized by use of 
silicon nitride bonds which resist corrosive attack by fused 
salts, and which are strengthened by temperatures up to 
1250 C; Crystolon 63 developed by Norton Co can serve in 
melting and alloying of high purity metals, in molten metal 
transfer, and because of its strength serve also as structural 
ceramic; results of tests demonstrate effectiveness of Crystolon 
63 when subjected to cyclic immersion in cryolite at 1000 C. 


Zur Zustellung von Elektrooefen fuer das Schmelzen nichtei- 
senmetallischer Erze, H.L.STEYRLEITHNER. Radex Rund- 
schau n 3 June 1960 p 139-49. Lining of electric furnaces for 
melting nonferrous ores; furnace operation ; selection of 
refractory material and technical aspects involved in applica- 
tion of refractory lining; recommendations for putting furnace 
into operation; service life data. 


Vacuum. See Furnaces, Electrice—Vacuum ; Furnaces, Melting— 
Electric; Steel Manufacture—Vacuum Applications. 


FURNACES, METALLURGICAL 


See also Blast Furnaces; Copper Metallurgy; Ferroalloys ; 
Furnaces, Electric—Steel Making; Furnaces, Heating; Fur- 
naces, Laboratory; Furnaces, Melting; Iron and Steel Metal- 
lurgy; Lead Smelting; Open Hearth Furnaces; Pig Iron; 
Powder Metallurgy; Steel Manufacture; Titanium Metallurgy. 


Neuzeitlicher Bau metallurgischer Oefen, L.HUETTER. Zeit 
fuer Erzbergbau u Metallhuettenwesen v 12 n 3 Mar 1959 
p 111-19 (discussion) 119-21. Construction of modern metal- 
lurgical furnaces; construction of large furnaces, basic roofs, 
ceilings, etc. 

Prispevek k mereni tepelnych toku v hutnickych pecich, 
L.TOMIS. Hutnicke Listy v 14 n 11 Nov 1959 p 947-50. Con- 
tribution to measurement of heat flow in metallurgical fur- 
naces; evaluation of present types of calorimeters for heat 
flow measurements; new apparatus developed and tested in 
heat economy institute of Mining University in Ostrava; 
application of apparatus may influence developments in auto- 
matic control of metallurgical furnaces. 


Electric. See also Ferroalloys; Furnaces, Electric; Furnaces, 
Melting—Electric. 

Fours electriques a fonte, J.ASTIER. Technique Moderne 
v 52 n 4 Apr 1960 p 187-93. Electric smelting furnaces; 
furnace in most widespread use is low shaft (Tysland-Hole) 
type; 50 models have been produced by Elektrokenisk Co with 
production capacity up to 250 tons/day; general description 
of furnace includes materials balance sheet, economic data 
relating to consumption of fuel and electrodes, thermal balance 
sheet, labor costs, and comparison with blast furnaces; im- 
provements in operation involve self melting agglomerates, and 
preheated or prereduced charges. 


Vacuum Furnace Brazes Parts At Temperatures to 4500 
F, MSCHWARTZ. Iron Age v 185 n 22 June 2 1960 p 68-70. 
New resistance furnace fulfills requirement for high heat at 
pressures in 0.lu range, and has application for sintering, 
brazing, heat treating, and annealing; unit employs tantalum 
as heating elements, has fail-safe control, and consumes not 
more than 135 kw; design, construction, and operation of 
furnace manufactured by National Research Equipment Corp 
is fully described. 

Zeitstandoefen fuer die Werkstoffpruefung, H.BANNEITZ. 
Zeit fuer Metallkunde v 51 n 2 Feb 1960 p 131-2. Furnaces 
for creep testing; description of electrically heated furnace 
for tests to 750 C under loads to 2400 kg, in which tempera- 
ture can be kept constant for years. 


Fume Control. Electro-Precipitator for ““Ajax’’, D.O.HEINRICH. 
Iron & Steel v 33 n 10 Sept 1960 p 452-7. Preliminary trials 
and actual installation of electro-precipitator to collect fume 
liberated during oxygen steelmaking in second Ajax Furnace 
at Appleby-Frodingham ; apparatus was designed to deal with 
gas flow rates of up to 35,600 ft®/min and dust loadings of 
7 grains/ft® cleaning down to 0.05 grains/ft* with efficiency 
of 99.3% at specific power consumption of 0.43 kw/1000 f£t3/ 
min; initial difficulties overcome and criteria met. 


GADOLINIUM. See Magnetic Materials; Rare Earths; Super- 
conductivity. 
GAGES 
See also Comparators; Density Measuring Instruments ; 
Fits and Tolerances; Instruments; Liquid Level Indicators ; 
Machine Shop Practice ; Machine Shop Practice—Measurements ; 
Erasure Measuring Instruments; Quality Control; Strain 
iages. 
Evaluating Error of Measurement of Attribute Gages, G.E 
SORBER. Western Elec Engr v 4 n 3 July 1960 p 26-31. 
Method for evaluation of errors in “go-no-go” gages is based 
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FURNACES, METALLURGICAL—Continued 
Materials. See Cobalt and Alloys. 
Refractory Materials. See also Refractory Materials. 


Basische Gewoelbe und Decken metallurgischer Oefen, L. 
HUETTER. Radex Rundschau n 5 Oct 1959 p 629-39. Basic 
roofs of metallurgical furnaces; tests made at spots of excep- 
tional wear; examples presented indicating factors governing 
selection of size and quality of bricks; results obtained during 
lining and operation are discussed. 

Massnahmen zur Erhoehung der Gewoelbehaltbarkeit metall- 
urgischer Oefen, C.KREUTZER. Zeit fuer Erzbergbau u Me- 
tallhuettenwesen vy 12 n 7 July 1959 p 336-8. Measures to 
increase stability of roof in metallurgical furnaces; reduction 
of wear; hot and cold repairs. 


FURNACES, OPEN HEARTH. See Open Hearth Furnaces. 
FURNACES, REHEATING. See Furnaces, Heating. 
FURNACES, ROASTING. See Ore Roasting. 


FURNACES, SMELTING. See Furnaces, Metallurgical; also 
cross references under Smelting. 

FURNACES, SOLAR. See Furnaces, Laboratory—Solar. 

FURNACES, TANK. See Glass Furnaces. 

FURNITURE MANUFACTURE 

See also Woodworking Machinery. 

Aluminum in Manufacture of Furniture, R.FELLOM. Light 
Metal Age v 18 n 3-4 Apr 1960 p 19-21, 24-5. Following opera- 
tions described: Bending and forming, welding or joining, 
finishing and assembly into finished furniture. 

Glues... Cores and Forms Can Govern Furniture Cost 
and Quality, DHADLEY. Veneers & Plywood v 54 n 1 Jan 
1960 p 12, 22-4, 26, 28. Veneering problems and how some of 
them can be solved; type of joints and best method of gluing 
yandom width pieces discussed; proper design of forms should 
include woven felt strip. 

Glues for Furniture Production, R.F.SNIDER. Adhesives 
Age vy 3n 1 Jan 1960 p 38-40. Glue is used more extensively 
in contemporary furniture than it was in earlier designs due 
to better glues and gluing methods, changing furniture designs, 
and lack of adequate or economical supplies of large logs; 
problems in utilizing wood; properties desired of liquid glue. 

How British Designers Use Aluminum in Furniture, B. 
McGEOGHEGAN, J.C.BAILEY. Modern Metals v 15 n 12 
Jan 1960 p 70-1. Examples of using aluminum die castings 
in furniture for schools and homes; ‘‘knock down” principle 
employed for certain furniture enables products to be assem- 
bled by consumer; manufacture of aluminum lighting fixtures 
and wall mounted kitchen components. 


Programmed Nailing Controlled by Switches and Cams, 
J.R.RICHARDS. Automation v 6 n 12 Dec 1959 p 58-62. Im- 
provements in design of nailing machines, achieved by intro- 
duction of programming control and modular construction ; 
example of Food Machinery & Chemical Corp bed spring 
frame assembly machine; automatic operations. 


Unique Framing System For Knock-Down Kitchen Cabinets. 
Wood-Worker v 78 n 12 Feb 1960 p 14-15. Areware, developed 
by Architectural Hardware Corp, Tacoma, Wash, employs 
aluminum framing for easy, on site assembly; saw kerfs are 
cut across outside faces at top and bottom ends to engage 
locking frame ridge; special frames available for blind and 
diagonal corner units, peninsular and oven units in wide 
yange of materials; units shipped completely flat; assembly 
of cabinet illustrated. 

Finishing. See Abrasive Materials. 


Quality Control. Modern QC Pays Off In Woodwork, R.CHA- 
TEAUNEUF. Indus Quality Control v 17 n 3 Sept 1960 
p 19-25. Organization of statistical quality control in cabinet 
factory of Singer Mfg Co, St. John’s, Que is based on prin- 
ciple of quality cost vs production value; quantity of inspection 
was replaced by emphasis on superior quality; control charts 
were used and performance reported at all levels, with result- 
ing savings. 


FUSES. See Electric Fuses. 


GAGES—Continued 


on application of mathematical Probit Method technique 
oviginally developed in biological sciences. 

Fehlerursachen beim Gebrauch von Rachenlehren, ©.A.Le 
BOURHIS. Werkstattstechnik v 50 n 7 July 1960 p 358-63. 
Causes of errors in use of snap gages; most important factors 
discussed which influence attainable measuring accuracy in 
control of shafts; mechanical errors studied in particular, 

Wire Gage Provides Continuous Measurement K.H 
JAENSCH. Electronics v 33 n 7 Feb 12 1960 p 109-11, Eleec- 
tronic wire gage is described that is based on principle that 
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amplitude of oscillation in oscillator decreases with diameter 
and conductivity of wire fed through oscillator coil in axial 
direction ; copper wire as small as 1.5 thousandth in. can be 
measured. 


Block. Gage Blocks of Superior Stability: Initial Developments 


in Materials and Measurement, M.R.MEYERSON, T.R.YOUNG, 
W.R.NEY. US Bur Standards—J Research—Eng & Instru- 
mentation v 64C n 3 July-Sept 1960 p 175-207; see also 
similar unsigned article in Iron Age v 185 n 20 May 19 1960 
p 152-3; Machy (Lond) v 97 n 2503 Nov 2 1960 p 1025-8. 
Processes, technical aspects and techniques involved in develop- 
ment of three sets of gage blocks are explained, and future 
research indicated; blocks are made from treated 410 and 
52100 stainless steel, and have shown dimensional stability of 
2x10-7 in./in./yr over one year period. 20 refs. 


Electronic. Locating Points in Space Age: Numerically Con- 


trolled Inspection, J.S.BROATCH. Tool Engr v 44 n 6 June 
1960 p 91-5. Without using special setups or gage blocks, 
numerically controlled gaging system described can report 
measurements within 25 millionths in.; computer determines 
coordinates of any required point on complex surface, numer- 
ical control locates stylus at point and electronic gages sense 
deviations that automatic output equipment records. 


Putting Electronic Gages to Work, F.W.WITZKE. Tool Engr 
v 44 n 5 May 1960 p 93-8. Characteristics of electronic gages, 
such as stability and repeatability; gages now used are able 
to repeat readings within 0.0000001 in. gage heads; informa- 
tion on gaging applications according to input situations and 
output requirements. 


Pneumatic. Electropneumatic Gaging and Control, L.F.POLK, 


Jr. Automation v 7 n 3 Mar 1960 p 78-86. Various techniques 
for in-process and post-process gaging and control by electro- 
pneumatic devices, wherein measuring equipment not only 
senses magnitudes of variables but also supplies necessary 
control signals to guide dependent production equipment ; 
equipment by Instruments & Systems Div, Sheffield Corp, 
Dayton, Ohio. 

Extended Range Non-contact Pneumatic Gauge, P.J.SIM. 
Machy (Lond) v 96 n 2470 Mar 16 1960 p 605-6. Experimental 
pneumatic gage developed at National Standards Laboratory, 
Sydney, Australia which does not have linear measuring range 
limitation of 0.005 in.; measuring jet is not fixed, but follows 
movement of surface of workpiece, at constant distance from 
it; almost any conventional contact type of gage, with suit- 
able range and magnification, can then be used to measure 
movement of jet. 

Wide-Range Air Gaging, M.KNOBEL. Machy (NY) v 66 n 5 
Jan 1960 p 118-21; see also Machy (Lond) v 96 n 2473 Apr 
6 1960 p 764-6. Measurements of up to 0.020 in. or more are 
possible using air gages equipped with new nozzle and pres- 
sure indicator developed by B.C. Ames Co, Waltham, Mass; 
gaging holes; gage provides wide range, minimum hysteresis, 
and good linearity. 

Radioactive. See Aircraft Instruments—Altimeters; Cement 
Kilns—Control; Gages—Thickness Measuring; Liquid Level 
Indicators; Radioactive Materials—Tracers. 


Serew Thread. Controlling Curvature of Thread Gauges, N.M. 
ZHURAVLEV. Measurement Techniques (English translation 
of Izmeritel’naya Tekhnika) n 12 Dec 1959 p 940-3. New in- 
strument for checking curvature can be used for automatic 
thread testing in conjunction with electric induction or 
pneumatic recorders. 

Determining Thread Quality by Differential Gaging, R.V. 
JOHNSON. Tool Engr v 45 n 1 July 1960 p 66-9. Simple setup 
for quick checking of accuracy of screw threads; how to make 
sure that screw threads conform to specifications contained 
in “Serew Thread Standards for Federal Services, 1957, Hand- 
book H-28—Pt I’’; indicating thread comparators used. 

New Method of Measuring Pitch Errors of Screws to Very 
High Accuracy, L.W.NICKOLS. Machy (Lond) v 96 _n 2480 
May 25 1960 p 1171-6. Method developed at National Physical 
Laboratory employs autocollimator technique to compare pitch 
of screw with end-standards of length; apparatus was designed 
to measure pitch errors of V-threaded precision lead-screws, 
within certain limitations of size, and is also suitable for 
measuring pitch errors of reference screw plug standards 
used to calibrate pitch measuring machines; apparatus and 
measuring procedure described; effect of errors on accuracy of 
pitch measurement. 

Performance of “Not Go” Screw Plug Gauges for Unified 
Threads, G.LORENZ. Microtecnic v 13 n 6 Dec 1959 p 277-90. 
Differences in design and application of British, American, 
and proposed British ‘‘not go’’ screw plug gages for Unified 
threads; criteria for acceptance and rejection related to mal- 
formation of threads, by means of “tolerance equivalent to 
gage addenda”; gages with longer thread flanks gave lower 
rejection rate, and allowed greater malformation of thread 
form; recommendations for unification of standard screw plug 
gages and taps. 


Testing. See also Interferometers. 


High Precision Pneumatic Test Indicator, I.G.MORGAN, 
F.R.TOLMON. Engineer v 209 n 5434 Mar 18 1960 p 466-7. 
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Instrument is sensitive to displacements of few micro-inches 
and exerts only light contact load; it is designed for surface 
plate work of highest precision in connection with dimensional 
inspection of gages and work-pieces; important feature is 
that display unit is remote from measuring head and attached 
to it by flexible connection; this offers great advantage in 
measurements at inaccessible points. 


Thickness Measuring. See also Electroplating—Thickness Meas- 
urement; Flow of Water—Measurement; Rockets and Missiles 
—Manufacture. 


Elektromagnitnyi tolshchemer pokrytyi so sterzhneobraznym 
datchikom i povyshennoi stabil’nost’yu pckazaniya, A.M.EL’- 
GARD. Zavodskaya Laboratoriya v 25 n 2 1959 p 223-5; see 
also English translation in Indus Laboratory vy 25 n 2 Feb 
1959 p 236-9. Electromagnetic ccating thickness gage with 
cylindrical contact unit and high measuring stability; instru- 
ment measures thickness of nonmagnetic coatings on mag- 
netic base; in inspecting mass-produced articles, gage can 
oe 1000 measurements/hr with accuracy of plus or minus 
10%. 

Frequency Dependent Effects in Ultrasonic Resonance Test- 
ing, R.V.HARRIS, J.E.BOBBIN. Nondestructive Testing v 18 n 
5 Sept-Oct 1960 p 327-32. Use of ultrasonic resonance thick- 
ness gages for measurement of higher harmonic resonances by 
measuring frequency difference between successive harmonics ; 
details of Audigage Model FMSS-5, transistorized Audigage 
Model 6, and Vidigage; generalizations in sele-tion of fre- 
quency ranges for various applications; problems with respect 
to use of small transducers at low frequencies; use of shear 
wave resonance, limited to special applications. 


Gage Thin Strip Accurately, J.A.BUZA. Tron Age v 185 n 
7 Feb 18 1960 p 120-1. Operation and performance of Fringe- 
count Micrometer manufactured by Link Aviation Ine which 
compares thickness of metal strip sample with wavelength of 
krypton light source; strip sample used as standard for 
maintaining gage tolerance on 26 in. wide foil of variety of 
alloy steels within 380 millionths of an inch at Wallingford 
Steel Co; photographs and sketch. 


Radioactive Gages for Air-Cooled Turbine Blades, W.J. 
MAYER, W.H.LANGE, W.L.SHELLY, H.E.FARMER. Nu- 
cleonics v 18 n 7 July 1960 p 64-8. After reaching limit of 
metallurgical development of alloys able to resist melting of 
gas turbine blades and vanes, further improvement is achieved 
by cooling blades and vanes by drilling cooling passazes 
through solid ones, or by casting hollow ones; two methods 
are described for measuring wall thickness of hollow blades 
by use of radioactive liquid, and by radioactive probe. 

Technique for Measuring Eccentricity, B.E.NOLTINGK. In- 
strument Practice v 14 n 7 July 1960 p 749-56. Review of 
various techniques of gaging wall thickness at point remote 
from tube end; principles of measurement by screening with 
eddy currents; circuitry of gage, including details of pick-up; 
performance of gage on aluminum, brass, zirconium, and 
various steel tubes. 

Ultrasonics Cut Nose-Cone Gaging Time, D.PAISLEY. Air- 
craft & Missiles v 3 n 2 Feb 1960 p 30-2. Portable ultrasonic 
resonant gaging device is applied to measure thickness of 
filament-wound plastic missile nose cones by Brunswick-Balke- 
Collender at Marion, Va; advantages of gage that can measure 
from one side, with accuracy of conventional micrometer ; its 
accuracy is guaranteed to within 1.0% of actual thickness 
over wide scale range; usual thicknesses range from 0.020 to 
0.500 in., but measuring to within 0.001 in. is routinely pos- 
sible. 

Ultrasonic. See Gages—Thickness Measuring. 

Vacuum. See Pressure Measuring Instruments—Vacuum. 
GALENA. See Lead Zine Deposits; Ore Deposits—Theory. 
GALLIUM 

See also Geochemistry—Gallium. 

Anisotropy of Magnetic Susceptibility of Gallium, T.PAN- 
KEY, Jr. J Applied Physies v 31 n 10 Oct 1960 p 1802-4. Bulk 
magnetic susceptibilities of single gallium crystals and poly- 
crystalline gallium spheres were measured at 25 C; rotational 
diagrams of susceptibilities in three orthogonal planes of 
unit cell were not sinusoidal; anisotropy in single crystals 
was presumably caused by partial overlap of Brillouin zone 
boundaries by Fermi-energy surface. 


Die Gewinnung des Galliums als Nebenprodukt der Alu- 
miniumoxyderzeugung, K.BIELFELDT, M.LASPEYRES. Zeit 
fuer Erzbergbau u Metallhuettenwesen v 12 n 4 Apr 1959 p 
173-8. Recovery of gallium as byproduct of alumina manufac- 
ture; geochemical characteristics of gallium; recovery of | gal- 
lium from Mansfeld kupferschiefer, zinc ores, and aluminum 
ores; hydrochloric acid method, carbon dioxide method, lime 
method, and electrolysis, with emphasis on method developed 
by P.BRETEQUE, using mereury cathodes. 


Die Zustandsbilder Gallium-Blei und Gallium-Thallium, B. 
PREDEL. Zeit fuer Metallkunde v 50 n 11 Nov 1959 p 663-7. 
Gallium lead and gallium thallium phase diagrams; diagrams 
plotted from data obtained by differential thermal analysis ; 
calculation of thermodynamic activities of lead at 330 C from 
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GALLIUM—Continued 


equilibria relations in Ga-Pb system; discussion, and plotting, 
of shapes of miscibility gaps of two systems. 


Etude d’une phase solide de gallium instable 4 la pression 
atmosphérique, A.DEFRAIN. Metaux, Corrosion, Industries v 
35 n 417, 418, 419-420 May 1960 p 175-89, June p 245-55, July- 
Aug p 300-8. Study of solid phase of unstable gallium at at- 
mospherie pressure; general study of polymorphism; nuclea- 
tion and surfusion of gallium; X-ray study confirming exist- 
ence of new solid phase at —16.3 C; electric measurements ; 
measurement of volume changes at transformation of unstable 
in stable phase; measurement of latent melting heat of un- 
stable phase. 39 refs. 


Gallium Binary Phase Diagrams, E.H.WRIGHT, L.A.WIL- 
LEY. Aluminum Co America—Tech No. 16 1960 10 p. Compila- 
tion from literature of known binary phase diagrams for gal- 
lium alloys; individual diagrams presented without comment. 


Gallium, ein ‘‘neues” Metall, R.REINMANN. Schweizer 
Archiv v 26 n 1 Jan 1960 p 39-44. ‘““New”’ metal gallium; sum- 
mary of its occurrence, properties, preparation, refining, and 
applications. 33 refs. 


Hard Gallium Alloys for Use as Low Contact Resistance 
Electrodes and for Bonding Thermocouples into Samples, G.G. 
HARMAN. Rev Sci Instruments v 31 n 7 July 1960 p 717-20. 
Alloys of gallium, prepared at room temperature in manner 
similar to that of dental amalgams, may be packed into cavi- 
ties in semiconductors or in some cases applied to flat surface 
and allowed to harden under pressure; maximum operating 
temperatures range from 260 to 900 C; electric characteristics, 
when used on ferrites and controlled valency semiconductors, 
are similar to those of semiliquid indium-merecury and in- 
dium-gallium electrodes. 


GALLIUM ARSENIDE. See Crystals—Growing; Semiconduc- 
tors—Gallium Arsenide. 


GALLIUM COMPOUNDS 


Anharmonie Forces in GaP Crystal, D.A.-KLEINMAN. Phys 
Rev v 118 n 1 Apr 1 1960 p 118-26. Theoretical treatment 
of infrared properties and thermal expansion of GaP on 
basis of simple model of anharmonic forces; relation to in- 
frared absorption in combination bands, 


Infrared Lattice Absorption of GaP, D.A.KLEINMAN. W.G. 
SPITZER. Phys Rev v 118 n 1 Apr 1 1960 p 110-17. Analysis 
of transmission and reflectivity data on GaP in region 1 to 
40 microns for information on lattice vibrations; when re- 
flectivity is fitted to classical dispersion theory, index of 
refraction and extinction coefficient can be obtained; analysis 
of combination bands. 


GALLIUM LEAD ALLOYS. See Gallium 
GALVANIZED METAL 
See also Galvanizing ; Wire—Protective Coatings. 


Der Hinfluss der Oberflaechenrauheit und der Gluehbehand- 
lung auf die Guete des Zinkueberzuges kalt gewalzter Fein- 
bleche, DLHORSTMANN, U.KRAUSE. Stahl u Eisen v 80 n 
20 Sept 29 1960 p 1318-18. Effect of surface roughness and 
heat treatment (normalizing or recrystallizing anneal) on 
quality of zine coating on cold rolled, thin, low carbon steel 
sheet ; difference in annealing had no effect; increasing surface 
roughness increased adhesion of zine coating; electrolytic 
cleaning before annealing was without effect; neither rough- 
ness nor heat treatment affected constitution of coating. 


Gefaerbte Zinkueberzuege, H.W.DETTNER. Metalloberflaeche 
v 14 n 8 Aug 1960 p 245-6, 1 plate. Colored zine coatings; 
description of technique of producing, by chromating, colored 
coatings on any metal that can be galvanized; sensitivity of 
different colors to light; illustrated examples of chromated 
and colored coatings on steel. 


Ueber den Einfluss yon Verspannungen etc, H.WIEGAND, F. 
NIETH. Metalloberflaeche v 13 n 11 Nov 1959 p 346-50. Ef- 
fect of residual stresses on behavior of basic bessemer rim- 
ming steel (0.085% C) during hot dip galvanizing; problem 
of “alloy embrittlement” during galvanizing was investigated 
by comparing stress-to-rupture and elongation values obtained 
on (smooth and notched) specimens held for different lengths 
: time, under tensile load, in zine baths and in salt baths at 
50 C. 

Corrosion. Die Dicke der Zinkauflage und das Korrosionsverhal- 
ten feuerverzinkter Teile, RAHAARMANN., Metalloberflaeche v 
13 n 11 Nov 1959 p 842-5. Effect of thickness of zine coating 
on corrosion behavior of hot dip galvanized parts; factors de- 
termining thickness of coating; coats of increasing thickness; 
corrosion of galvanized parts in atmosphere, water, and soil; 
it is concluded that in general it is more advisable to apply 
paint over galvanized coating than to increase thickness of 
zine deposit. 


Le role de la galvanisation a chaud dans la lutte contre la 
corrosion, R.LSOUSKE, Corrosion et Anticorrosion v 7 n 12 Dee 
1959 p 434-9. Role of hot dip galvanizing in corrosion protec- 


tion; report of accelerated corrosion tests, carried out to evalu- 
ate resistance of zinc coatings. 


Defects. How to Tell Good Hot Dip Galvanizing. Steel v 146 n 
26 June 27 1960 p 76-9. Photomicrographs can reveal much 


GALVANIZED METAL—Continued 
about quality; visual inspection will also show many coating 
defects and indicate whether good practice has been followed ; 
typical defects are described and supplemented by photographs 
indicating, examples of overpickled steel, white rust, water 
staining, flux spots, oxide, scruff, dross, lumps and projections, 
uneoated areas, and acid spots. 

Testing. Untersuchung ueber die Pruefung verzinkter Draehte 
nach W.H.Preece, D.HORSTMANN. Stahl u Hisen v 80 n 14 
July 7 1960 p 931-4 (discussion) 934-5. Study of W.H.Preece 
test for galvanized steel wire; large scale investigation on 
1 to 3.4 mm diam galvanized steel wire; comparison of re- 
sults obtained by German (VDE 0210), British (BSS 443), and 
American (ASTM 239-41) standard methods revealed impor- 
tant deviations in results (to 82% for commercially galvanized 
wire and to 60% for stronger coating): in discussion, G.von 
der DUNK suggests shortening of immersion time. 


Welding. See Welding—Galvanized Metal. 
GALVANIZING 


See also Galvanized Metal; Pipe, Steel—Protective Coatings ; 
Protective Coatings; Wire—Protective Coatings. 

Allgemeine Gesetzmaessigkeiten des Hinflusses von Hisen- 
begleitern auf die Vorgaenge beim Feuerverzinken, D.HORST- 
MANN. Stahl u Eisen v 80 n 22 Oct 27 1960 p 1531-40. Gen- 
eral laws governing effect of residual elements in iron on zine 
attack on iron in hot dip galvanizing; difference is established 
between effect of elements forming solid solutions with iron 
and those present as heterogeneous precipitations; results of 
investigation indicate method for predicting, under limited con- 
ditions, magnitude of zine attack from composition of iron. 
29 refs. 

Das Auftreten von Bartgefuege etc, H.BABLIK, F.GOETZL, 
E.NELL. Archiv fuer das Eisenhuettenwesen v 31 n 6 June 
1960 p 331-6. Occurrence of “whisker structure” and peculiari- 
ties of diffusion phenomena during formation of iron zinc 
alloy layers in hot dip galvanizing; explanation of whisker 
formation, which could be prevented by natural or artificial 
compacting of zeta phase; formation of y-phase was found 
to be enhanced by using electrolytic iron, instead of steel, as 
base metal; layer formation is considered largely result of 
zine diffusion. 

Das Feuerverzinken von Blechen und Breitband, R.HAAR- 
MANN. Metalloberflaeche v 14 n 2 Feb 1960 p 49-52. Hot dip 
galvanizing of sheet and wide strip; history of process, in- 
cluding description of August Thyssen works’ new automatic 
Sendzimir plant, first in Germany, 


Der Angriff Eisengesaettigter Zinkschmelzen auf chrom- und 
nickelhaltiges Eisen, D-LHORSTMANN. Archiy fuer das Hisen- 
huettenwesen v 31 n 7 July 1960 p 405-10. Attack of iron 
saturated zinc melts on commercially pure iron chromium 
(to 11.6% Cr) and iron nickel (to 10.5% Ni) alloys; investiga- 
tion of time and temperature dependence of attack by iron 
loss determinations; micrographic examination of structure 
and growth of iron zine alloy layers; both Cr and Ni increase 
attack at all temperatures and widen temperature region of 
greatest attack. 


Der Angriff fluessigen Zinks auf Eisen, K.RUTTEWIT. 
Metall v 14 n 8 Aug 1960 p 769-75. Attack of molten zine on 
iron; effect of elements added to zine (Al) and of those nat- 
urally present in zine (Pd, Cd, Sb, Sn, Bi, Fe, Cu, As) ; effect 
of alloying elements in iron (Si, C, gases, Mn, Cu, Ti, Cr, Ni) 
on its solubility in molten zine. See also Engineering Index 
1959 p 509. 68 refs. 


Die Durchfuehrung der Lohnverzinkung, H.DEWERT. Me- 
talloberflaeche v 14 n 2 Feb 1960 p 52-5. Practice of contract 
galvanizing; brief, general review of process followed by 
detailed description of necessary equipment for specialty plant ; 
economics. 


Konstruktive Form und Feuerverzinkung, W.DERENBACH. 
Metalloberflaeche v 13 n 11 Nov 1959 p 357-9. Importance of 
design features in hot dip galvanizing; mumerous examples 
are discussed to illustrate claim that shape and size of piece 
to be galvanized is as important as correct choice of material 
and careful pretreatment of surface in obtaining satisfac- 
torily galvanized products. 


La galvanisation au trempé & chaud en bande continue, J. 
LASBLEIS. Revue de Metallurgie v 56 n 6 Dee 1959 p 875-86. 
Hot dip continuous galvanizing of strip; advantages of Send- 
zimir process; detailed description of design and operation of 
France’s latest and largest (10 ton/hr) plant at Montataire 
(Armco license) ; quality and uses of galvanized sheet steel. 


Rol svintsa v protsesse goryachego tsinkovaniya, N.S.SMIR- 
NOV, G.F.KONOVALOV, IA.KAKOVSKII, I.B.SEREBRYA- 
KOVA. Stal v 19 n 8 Aug 1959 p 764-7; see also English trans- 
lation in Stal in English n 8 Aug 1959 p 6386-8. Function of 
lead in hot galvanizing process ; practical methods developed 
for alloying galvanizing bath with small quantity of lead for 
improved steel wetting with molten zine; methods ensure suf- 
ficiently even distribution of lead in metal, 


Sandstrahlen als Zunderentfernung vor dem Feuerverzinken, 
H.BABLIK, F.GOETZL, E.NELL. Metall v 14 n 8 Aug 1960 
p 776-7. Scale removal by sand blasting before hot dip gal- 


Amplifiers. 


Measurement. 
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GALV ANIZING—Continued 


vanizing; sand blasting causes surface roughness of greater 
depth than that obtained in pickling; consequent increased 
zine consumption is explained and illustrated by micrographs. 


Strip Galvanizing Gains Popularity. Steel v 147 n 13 Sept 
26 1960 p 124-5. Aymeo-Sendzimir galvanizing process, pio- 
neered by Armco Steel Corp, is undergoing wider use because 
of increased fabricator acceptance of galvanized steel strip; 
demand for metallic coated sheet is expected to grow faster 
than market for unfinished material owing to cost savings and 
longer service life; material offers economic advantage for 
use in corrosive or humid applications ; sequence of operations, 
and equipment used in galvanizing and aluminizing processes. 


GALVANOMETERS 


See also Electric Measuring Bridges; Electric Measuring In- 
struments ; Magnetic Measuring Instruments. 


Drehspul- und Drehmagnet-Galvanometer, Optimal-Bedin- 
gungen und Guetefaktoren, P.NENNING. Archiv fuer Elek- 
trotechnik vy 44 n 5 1959 p 279-96. Rotating coil and moving 
needle galvanometers, their optimum conditions and quality 
factors ; comparative study of output, current, and voltage 
sensitivity; design considerations resulting from thermal 
sensitivity limits of galvanometers. 24 refs. 


Graphical Method for Comparing Galvanometer Sensitivities, 
J.W.DEWDNEY. Am J Physics v 28 n 5 May 1960 p 450-2. 
Method described for making comparisons of galvanometers of 
different resistances and periods; effective sensitivities in given 
circuit easily compared. 


New D.C. Galvanometer Amplifier, D.H.JONES. 
Instrument Practice v 14 n 8 Aug 1960 p 869-77. Problems 
encountered in design of amplifier intended primarily to 
accept small zero frequency voltages at high impedance level, 
and to convert them into corresponding currents, at much 
lower impedance level, of sufficient magnitude to operate gal- 
vanometer. 


GAMMA RAYS 


See also Electric Resistors—Irradiation; Food Products— 
Irradiation; Foundry Practice—Radiography; Geophysics— 
Radioactivity ; Glass—Irradiation; Hydrocarbons—Ivrradiation ; 
Materials Testing—Nondestructive ; Metals Testing—Nondestruc- 
tive; Nuclear Reactors—Shielding; Oil Well Logging—Radio- 
active; Physics—Nuclear; Polymers—Irradiation; Radiation ; 
Radioactive Materials; Solar Radiation; Spectrometers— 
Gamma Ray; Spectrum Aanalysis—Nuclear. 


Gamma Radiation from Inelastic Scattering of 
14-Mev Neutrons by Common Earth Elements, R.L.CALD- 
WELL, W.R.MILLS, Jr., J.B-HICKMAN, Jr. Nuclear Science 
& Eng v 8 n 38 Sept 1960 p 173-82. Gamma rays in energy 
range 2 to 11 Mev produced by nine elements were measured 
at mean angle of 90°; excluding C and O2, maximum energy 
varied from 8 Mev for P to 10.5 Mev for Mg and 11 Mev for 
Si; resolved gamma rays were observed from C (4.43 Mev), 
Oz (6.1 and 7 Mev), Si (1.78 Mev), Al (2.2 Mev), P (2.2 Mev), 
S (2.2 Mev), and Ca (3.7 Mey). 


Improved Gamma Detector Using Gamma Moderation, R. 
FOX. Rev Sci Instruments v 31 n 6 June 1960 p 612-15, Prin- 
ciples of operation and design of counter which can be made 
energy independent or energy dependent, controlling factor 
being size of gamma moderator surrounding detector; though 
cost of one of counter assemblies is less than that of l-in. 
diam 1-in. thick sodium iodide crystal plus photomultiplier, 
counting efficiency for Na? gammas is over two times greater. 


Instrumentation for Medium Energy Gamma-Ray Scattering 
Measurements, E.L.GARWIN, A.S.PENFOLD. Rev Sci In- 
struments v 31 n 8 Aug 1960 p 853-60. System for energy 
analysis of scattered y-rays of up to 70-Mev energy, using 
Nal(T1) crystal as energy sensitive elements; net amplification 
between 10-stage photomultiplier output and pulse-height 
analyzer input is 1.8; light-to-voltage transfer characteristic 
of photomultiplier is linear up to at least 30-v output levels; 
provision for direct determination of effect of superposed 
pulses is incorporated into system. 


Observation of Suppression Effect on Bremsstrahlung, P.H. 
FOWLER, D.H.PERKINS, K.PINKAU. Philosophical Mag v 4 
n 45 Sept 1959 p 1030-4. Distance y between primary pair of 
photon-initiated cascade and first daughter pair measured on 
58 electromagnetic showers below 1000 bev, and 47 above 
1000 bev; average y value of 10 mm found for low energy 
group, in agreement with predictions of Bethe-Heitler and 
Migdal theories; for high energy cascades average y value was 
13.5 mm, in agreement with Migdal’s calculations, and in dis- 
agreement with predicted Bethe-Heitler value. 


Proposed Instrument for Radiometric Measurements, L.A. 
SARKES, N.L.MacKINNON, R.I.BUCKLEY, H.J.BOULAN- 
GER. Nondestructive Testing v 17 n 6 Nov-Dec 1959 p 351-3. 
Principle of operation of instrument and its application for 
inspecting nuclear reactor fuel elements; block diagram of 
scintillation y ray spectrometer; scintillation counting of 
y emitters can be accomplished by means of integral method, 
or spectrometer or differential method; both methods are con- 
sidered for measurement of spectra and special application. 


GAMMA RAYS—Continued 


Some Simple Features of Moessbauer Effect, H.J.LIPKIN. 
Annals of Physics v 9 n 2 Feb 1960 p 332-9. Simple descrip- 
tion is given of change in state of crystal lattice upon emis- 
sion or absorption of nuclear y-ray; results are general and 
do not assume particular model for erystal; conclusions are 
presented as simple principles which may be useful as guide 
to experimentalists. 

Study of Lattice Vibrations by Resonance Absorption of 
Nuclear Gamma Rays, W.M.VISSCHER. Annals of Physics v 9 
n 2 Feb 1960 p 194-210. Extension of Moessbauer’s technique 
of resonance absorption of gamma rays by nuclei bound in 
crystals at low temperature is used to determine frequency 
distribution of crystal lattice vibrations. 

Thermal Neutron Capture y-Rays, L.V.GROSHEV, B.I. 
GAVRILOV, A.M.DEMIDOV. J Nuclear Energy: Reactor 
Science Pt A v 12 n 1-2 May 1960 p 47-54. English translation 
of article indexed in Engineering Index 1959 p 510 from 
Atomnaya Energiya Mar 1959. 

Uglovye energeticheskie raspredeleniya y-izlucheniya, ras- 
seyannogo v vode i zheleze, Yu.A.KAZANSKII. Atomnaya 
Energiya v 8 n 5 May 1960 p 432-40. Angle and energy dis- 
tributions of y-rays scattered in water and iron; study of 
detailed characteristics of multiple y-ray scattering, to permit 
attenuation calculations of y-radiation under complex geometri- 
cal conditions; data obtained from Co source. 


GARAGES 
See also Street Traffic Control—Parking. 


Bracing Wall Acts as Formwork, A.Di GIACINTO. Con- 
struction Methods & Equipment 42 n 4 Apr 1960 p 131, 133, 
138, 140. Construction of bracing system that preserved local 
monuments and doubled as form support for concreting of 
eee of 1030 car 3-level garage under Military Park in Newark, 

Multi-Storey Car Parks, E.N.UNDERWOOD. Structural 
Engr v 37 n 12 Dec 1959 p 349-56. Paper deals with those car 
parks where ramp approach to upper levels is practicable 
without mechanical handling and especially with those hay- 
ing parking type of ramp; self parking and attendant park- 
ing systems; efficiency in use of space; design suggestions. 

Parking Garages in Western Germany, Roads & Road Con- 
struction v 388 n 445 Jan 1960 p 4-6. Details of parking ar- 


yangements and off-street parking garages: ‘‘Parkhochhaus”’ 
multistory parking garage, in Duesseldorf, built as_ steel- 
framed structure encased in reinforced concrete; 4-story 


building Hoch-garage Lichtplatz, Duesseldorf; Kaufhof garage, 
Cologne; Neuer Wall parking garage in Hamburg. 

Rolling Forms Speed Construction of Automated Garage. 
Eng News-Rec v 164 n 14 Apr 7 1960 p 36-8. New 700 car, 
three level underground garage in Brooklyn, NY, has auto- 
matic traffic and revenue control, and electrically-controlled 
carbon monoxide exhaust; 216 formwork units were used for 
easting 5000 sq ft slab floor daily; dolly-mounted scaffolds 
stripped and relocated slab forms. 

Self-Service Parking Structures, R.C.RICH. W.J.ROUKE. 
Am Concrete Inst—J v 31 n 6 Dec 1959 p 773-85. Requirements 
for self service parking structures met economically with 
reinforced concrete; application of these requirements in 
several facilities illustrated; cost comparisons made for re- 
cently built structures. 

Stiff-Leg Derrick Solves Mud Problem on St.Louis Parking 
Structure, M.I.DOYNE. Civ Eng (NY) v 30 n 9 Sept 1960 p 
56-7. Four-story parking garage for 571 cars was built for 
$1208/car; building consists of structural frame structure 
with high strength bolt connections and steel supported con- 
erete floors; material storage, preparation, and hoisting had 
to be handled from muddy basement of structure; stiff-leg 
derrick with 14 ton crawler crane and 120 ft boom was in- 
stalled in basement; 715 tons of structural steel was erected 
in 18 days of actual derrick and crane time. 

Three Days to Build 600-Car Garage. Eng News-Rec v 165 
n 17 Oct 27 1960 p 24-5. Second half of 1200 car parking 
garage for department store in Hempstead, NY, was erected 
in three days using precast members; other half was erected 
earlier in 12 days; “‘Tierpark’’ construction method uses three 
basic members, floor slabs, ramp sections, and columns; 10% 
by 28 ft slab panels are 11 in. thick at central columns, 
tapering to 4 in. at peripheries; slabs are pretensioned for 
two-way cantilever action. 


Electric Equipment. Public Parking Ramps Go All-Electyric, 
J.H.WATT. Blec Construction & Maintenance v 59 n 4 Apr 
1960 p 90-3. Electric system of Rochester, NY eight-level 
municipal parking ramp with 551 metered parking stalls; 
features of lighting and heating installations; electric com- 
puter system for maintaining accurate count of cars and 
automatically operating traffic lights at each level; elevator 
control. 

Traffic Controls in Parking Ramps, P.D.SCHWARZ. Traffic 
Eng v 30 n 2 Nov 1959 pt 1 p 13-14, 56. Computer system 
at municipal parking ramps in City of Rochester, NY keeps 
track of total number of spaces in building and number of 
available spaces on each level of two 8-floor structures; com- 
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GARAGES—Electric Equipment—Continued 
puting equipment, using photoelectric detection, has been in 
operation since March 1959 with excellent results ; charac- 
teristics of detector-system; need for individual analysis for 
application of computing system and type and location of 
detectors. 

Heating. See Garages—Electric Equipment; Heating—Radiant. 

Lighting. See Garages—Electric Equipment. 

Motor Bus. Bus Terminal’s Precast Frame Beats Space, Time 
and Cost, T.J.GUTT. Eng News-Rec v 163 n 20 Nov 12 1959 
p 42-3. Terminal garage and maintenance shop of Cleveland 
Transit System is built for 275 buses; 100-ft deep clear turn- 
around area across center of terminal spanned by 100 ft long 
L-shaped prestressed girders; four storage bays of 360 ft 
total length; placing of concrete roof panels. 


Variety in Station and Garage Design. Bus & Coach v 32 
n 7 July 1960 p 243-8. Layout and special features of follow- 
ing garages and motor bus stations in England: garage built 
in Bracknell New Town for Thames Valley Traction Co, Ltd, 
station and garage built in Crewe for Crosville Motor Services 
Ltd, and joint station and garage built in Liverpool for Ribble 
Motor Services Ltd. 


Well-Designed Stations, Depots and Workshops Improve 
Efficiency, J.B.BOWMAN. Bus & Coach v 32 n 11 Nov 1960 
p 427-30. Organizational structure of Bombay State Road 
Transport Corp, India, which has fleet of 3000 vehicles and 
capital of £13,710,000 and caters for transport needs of 
population of about 30 millions; five nationalized transport 
undertakings follow common policy in regard to provision of 
workshops, depots and bus stations; description of some of 
structures, central and regional workshops, etc; there are 43 
permanent and 237 temporary stations. 


GARBAGE DISPOSAL. See Refuse Disposal; Refuse Incinera- 
tors. 


GARMENT MANUFACTURE. See Knit Fabrics. 


GARNET. See Abrasive Materials; Crystals; Magnetic Mate- 
rials; Petrology—New York. 


GAS. See Acetylene; Fuels; Gases; Methane; Natural Gas; 
Petroleum Gas, Liquefied; also all subject headings beginning 
with Gas. 

GAS ANALYSIS 


See also Chemical Analysis; Flue Gases—Analysis; Hydro- 
carbons—Analysis; Spectrum Analysis. 

Der Anwendungsbereich der verschiedenen Verfahren zur 
Bestimmung des Schwefelwasserstoffs in Koksofengas, P. 
MICHAELIS. Brennstoff-Chemie v 40 n 4 Apr 22 1959 p 
104-12. Field of application of different methods for determi- 
nation of hydrogen sulphide in coke oven gas. 


Detection of Traces of Oxygen in Gases, P.S.DAVIS. Metal- 
lurgia v 62 n 369 July 1960 p 49-50. Simple method described 
is based on color change which occurs when leuco-methylene 
blue is oxidized to methylene blue; suggested uses of method 
are in argon are welding and glove box work where oxygen 
must be excluded. 


Evolution of HeS From Oxide Mixtures Containing Free 
Iron and Sulphur, J.DWYER, J.V.LATHAM, H.F.TAYLOR, 
C.E.YOUNG. Gas World v 152 n 3960 July 9 1960 p 56-60. 
Experimental method for obtaining reproducible results in 
testing heterogeneous system such as oxide mixture for evolu- 
tion of small quantities of H»S; measurements of oxygen 
absorption by oxide mixtures containing free iron showed that 
absorption is strongly counteracted by presence of free lime. 


Gaschromatographie als Hilfsmittel zum Kennzeichnen der 
Reversibilitaet von Additionsverbindungen zwischen Metall- 
salzen und Gasen, U.SCHWENK, H.HACHENBERG. Brenn- 
stoff-Chemie v 41 n 6 June 1960 p 183-4. Gas chromatography 
as means of indicating reversibility of additive compounds of 
metal salts and gases; possibility of determining some gases 
which form additive compounds with silver, copper, and iron 
salts; determination of NO in water saturated iron sulphate 
separator column. 


Methods for Sampling and Analysis of Fuel Gases. Brit 
Standards Instn—Brit Standard n 3156 1959 140 p. Standard 
describes only well established methods, and applies chiefly 
to gases from coal, coke or oil; gases including coal, water, 
methane, sewage, blast furnace, Mond, etc, are regarded as 
fuel gases; standard is divided into sections on sampling, 
general analysis, special determinations. 


Apparatus. See also Coal Mines and Mining—Firedamp; Flue 
Gases—Analysis; Furnaces, Heat Treating—Protective Atmos- 
pheres; Mass Spectrometers; Petroleum Refineries—Instru- 
ments. - 


Analyseur de gaz sous Faible Pression, du Type Omegatron 
AM 100, D.CHARLES, R.J.WARNECKE, Jr. J.C.MARCHAIS. 
Vide v 14 n 838 Sept-Oct 1959 p 274-89. Omegatron type low 
pressure gas analyzer AM 100; spectrometer of ion resonance 
type, in principle analagous to cyclotron; full description of 
general design and construction details, performance, and 
operation; has application in analysis of light gases at pres- 
sure less than 10-° torr in electronics industry, chemical in- 


GAS ANALYSIS—Continued 


dustry, atomic energy and _ standard vacuum techniques ; 
photographs, sketches, diagrams, and graphical data. 


Applicability of Omegatron to Continuous Analysis of 
Residual Gases, F.A-BAKER, T.A.GIORGI. Vacuum v 10 n 
1-2 Feb-Apr 1960 p 58-63. Experimental study described in 
which residual gases were analyzed by means of cyclotron 
resonance mass spectrometer of omegatron type; variation 
of gas constitution with time throughout each stage of opera- 
tions is described. 


Aytomaticheskii gazoanalizator dlya opredeleniya inertnykh 
gazov v ammiake, S.I.KRICHMAR, V.N.OVCHARENKO, A.I. 
IOFFE. Zavodskaya Laboratoriya v 25 n 2 1959 p 213-15; see 
also English translation in Indus Laboratory v 25 n 2 Feb 
1959 p 225-7. Automatic gas analyzer for determining inert 
gases in ammonia, destined for production of dilute nitric 
acid; principle consists in measuring rate of displacement of 
gases, remaining after absorption of ammonia, from constant 
volume of absorbent in audiometer tube. 


Balanced Ionization Chambers Offer Sensitive Gas Analysis, 
L.E.MALEY. Nucleonics v 18 n 3 Mar 1960 p 126, 128. Con- 
taminants in gases can be detected in parts-per-billion range 
by making them into smoke particles and passing particles 
into ionization chamber; such particles reduce ion current by 
acting as recombination centers; balanced chamber described 
which responds when contaminant reacts with reagent to form 
smoke in one chamber, but does not respond when atmospheric 
changes affect both. 


Enhancement of Sensitivity of Optic-Acoustic Method of 
Gas Analysis by Using Cells with Multiple Passage of Radi- 
ation, Ya.I.GERLOVICH, P.V.SLOBODSKAYA. Optics & 
Spectroscopy (English translation of Optika i Spektroskopiya). 
v 7n1 July 1959 p 63-7. It is shown that increase in sensi- 
tivity of gas analyzer, based on this principle, depends on 
reflection coefficient of mirror and astigmatism of pencils of 
radiation; relations for determining optimum number of pas- 
sages; dependence of sensitivity of gas analyzer on amount 
of gas being determined in comparison cell. 


Gas Characteristics of Optico-Acoustic Gas Analyzer, A.O. 
SALL. Optics & Spectroscopy (English translation of Optika 
i Spektroskopiya) v 8 n 2 Feb 1960 p 126-8. Relationship 
between signal from gas and signal from total radiation flux, 
and determination of their ratio by means of gas characteris- 
tics of gas analyzer have each been investigated in detail. 


Nitrogen Combustion Train (Micro-Dumas). Brit Standards 
Instn—Brit Standard n 1428 pt A2 1959 15 p. Standard 
specifies principal components of combustion train, for micro- 
determination of nitrogen, and method of use; diagrams show 
assembly of components, carbon dioxide generators of Tucker 
type and that for use with solid carbon dioxide, spray trap, 
connecting tube, precision screwclip, and stopcock. 


On Threshold Sensitivity of Optical-Acoustic Radiation De- 
tector—3. General Case of Selective Detector with Non- 
Cylindrical Light-Receiving Chamber, A.O.SALL. Optics & 
Spectroscopy (English translation of Optika i pea tag te 62) 
v 7 n 3 Sept 1959 p 278-81. Formulas for defining numerica 
value of threshold sensitivity of radiation detector, light- 
receiving chamber of which has complex shape; sample cal- 
cantons of chamber depth; see also Engineering Index 1959 
p 511. 


Process Control with Infra-red Gas-analysers, A.E.MARTIN, 
A.M.REID, J.SMART. Control v 2 n 18 Dee 1959 p 108-10, 
v 3 n 19 Jan 1960 p 91-3. Principles of operation; sampling 
problems; analyzer as element in control loop; applications 
to control of gas mixture, combustion efficiency, inert gas 
generation, solvent recovery, and moisture. 


Sensitive Thermal Conductivity Gas Analyzer, J.R.PUR- 
CELL, R.N.KEELER. Rey Sci Instruments v 31 n 8 Mar 
1960 p 304-6. Apparatus uses a-c excitation for thermal con- 
ductivity cell to reduce drift and increase sensitivity; unit 
has minimum range of 200 ppm Nez in He for full scale deflec- 
tion. 


Sizing Analyzer Sampling Lines, E.A-HOUSER. Control 
Eng v 7n 8 Aug 1960 p 129. Too much of transportation lag 
in sample line reduces effectiveness of stream analyzer by 
increasing overall response time and reducing process con- 
trollability; simple, basic rules to assure fast analyses, when 
designing and installing sample lines. 


Sorbtsionno-termicheskie pribory dlya analiza gazovykh 
smesei, A.A.DATSKEVICH, A.A.ZHUKHOVITSKII, N.M. 
TURKEL’TAUB. Zavodskaya Laboratoriya v 25 n 2 1959 p 
210-12; see also English translation in Indus Laboratory v 25 
n 2 Feb 1959 p 222-4. Sorption-thermal instruments for analy- 
sis of gas mixtures; thermal dynamic instrument has been 
developed with which analyses can be carried out according 
to three fundamental schemes, and which made _ possible 
analysis of multi-component mixtures up to Ce for saturated 
and unsaturated hydrocarbons, their isomers, and low-boiling 
gases. 

GAS APPLIANCES 


See also Gas 
Heaters—Gas. 


Burners; Industrial Heating—Gas; Water 


Flues. 


Standards. 
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GAS APPLIANCES—Continued 


L’interchangeabilite des gaz et les essais d’appareils d’utili- 
sation domestique. J des Industries du Gaz v 83 n 8-9 Aug- 
Sept 1959 p 383-7. Interchangeability of gases and testing of 
domestic gas appliances; problem of incomplete combustion, 
parting of flames, and fire intake by injector. 


Performance of Type B Gas Vents for Gas-Fired Appli- 
ances, L.M.KLINE, H.WITTE. Underwriters’ Laboratories— 
Bul of Research n 51 May 1959 303 p. Temperature of flue gas 
as it entered and passed through vent systems of different 
sizes and styles of vent pipe, of multiple heights and con- 
figurations, and with different kinds of appliances; extent of 
accidents and fires are attributable to vents; survey of 
information (57 refs) on ignition of wood exposed to moder- 
ately elevated temperatures, by A.F.MATSON, R.E.DUFOUR, 
SPLEEN, as wood in buildings may be in proximity to 
vents. 


r Approval Requirements for Central Heating Gas 
Appliances. Vol III: Gravity and Fan Type Floor Furnaces. 
ASA—Am Standard Z21.13.3-1959 49 p. Sponsor: Am Gas 
Assn. Construction requirements covering floor furnaces; per- 
formance requirements for heaters using natural gas, natural, 
manufactured and mixed gases, petroleum gases and LPG- 
air mixtures. 


Approval Requirements for Domestic Gas Hot Plates and 
Laundry Stoves. ASA—Am Standard Z21.9-1959 22 p. Spon- 
sor: Am Gas Assn. Construction and performance require- 
ments of appliances for use with natural, manufactured and 
mixed gases, LPG or LP gas-air mixtures. 


Approval Requirements for Domestic Gas Ranges. Vol I: 
Free Standing Units. ASA—Am Standard Z21.1.1-1959 53 p. 
Sponsor: Am Gas Assn. Construction, performance and elec- 
trical requirements for ranges using natural gas, manufac- 
tured or mixed gases, liquefied petroleum gases or LPG-air 
mixtures. 


Approval Requirements for Domestic Gas Ranges. Vol II: 
Built-In Domestic Cooking Units. ASA—-Am Standard Z21.1.2- 
1959 55 p. Sponsor: Am Gas Assn. Requirements for safe 
operation, substantial and durable construction and acceptable 
performance for built in units using natural gas or natural, 
manufactured and mixed gases, liquefied petroleum gases or 
LPG-air mixtures. 


Approval Requirements for Gas Counter Appliances. (Ad- 
denda to Am Standard Z21.31-1956, Z21.31a-1957). ASA—Am 
Standard Z21.31b-1959 13 p. Sponsor: Am Gas Assn. Con- 
struction and performance requirements for counter appli- 
ances using natural gas, natural, manufactured and mixed 
gases, liquefied petroleum gases or LPG-air mixtures. 


Approval Requirements for Gas Fired Room Heaters. ASA 
—Am Standard Z21.11-1959 385 p. Sponsor: Am Gas Assn. 
Construction and performance requirements for heaters for 
use with natural, manufactured and mixed gases. 


Approval Requirements for Gas Water Heaters. Vol I. 
ASA—Am Standard Z21.10.1-1959 53 p. Sponsor: Am Gas 
Assn. Requirements for safe operation, substantial and 
durable construction, and acceptable performance of all types 
of water heaters, except side-arm type, having input ratings 
less than 50,000 Btu/hr. 


Approval Requirements for Gas Water Heaters. Vol II: 
Side-Arm Type Water Heaters. ASA—Am Standard Z21.10.2- 
1959 33 p. Sponsor: Am Gas Assn. Requirements for side-arm 
type water heaters with input ratings less than 50,000 Btu/hr 
and designed for use with auxiliary storage systems for 
domestic service; heaters covered by these requirements usu- 
ally contain water-carrying parts of tubular or cast element 
design. 

Approval Requirements for Hotel and Restaurant Gas Deep 
Fat Fryers. ASA—Am Standard Z21.27-1959 49 p. Sponsor: 
Am Gas Assn. Requirements for deep fat fryers for use with 
natural gas, natural, manufactured and mixed gases, liquefied 
petroleum gases or LPG-air mixtures; requirements also 
cover electrical equipment, wiring and accessories built in or 
supplied with appliance. 

Approval Requirements for Portable Gas Baking and Roast- 
ing Ovens. (Addenda to Am Standard Z21.28-1956, Z21.28a- 
1957). ASA—Am Standard Z21.28b-1959 7 p. Sponsor: Am Gas 
Assn. Construction requirements for portable gas baking and 
roasting ovens which may be composed of one or more sec- 
tions or units and which are to be used with natural, manu- 
factured and mixed gases, liquefied petroleum gases or LPG- 
air mixtures. 

Gas Industry Appliance Testing, F.E.HODGDON. Nat Fire 
Protection Assn—Quarterly v 53 n 4 Apr 1960 p 317-29. Basic 
operations of American Gas Assn Laboratories described, 
showing typical tests applied to gas appliances to overcome 
fire hazard; list of American Standard approval, listing, and 
installation requirements for appliances and accessories, given. 


Installation of Gas Appliances and Gas Piping. ASA—Am 
Standard Z21.30-1959 153 p. Sponsor: Am Gas Assn. Basic 
standards apply only to l-p gas piping systems extending from 
outlet of meter set assembly or outlet of service regulator when 
meter is not provided, and cover design, fabrication, installa- 


GAS APPLIANCES—Continued 


tion, tests and operation of such systems for fuel gases such 
as natural gas, manufactured gas, undiluted liquefied petro- 
leum gases, liquefied petroleum gas-air mixtures, or mixtures 
of these gases. 


Testing. See Gas Appliances—Standards. 
GAS BEARINGS. See Bearings—Lubrication. 
GAS BURNERS 


See also Boiler Firing—Gas; Crematories; Furnaces, Heat 
Treating—Gas; Gas Appliances; Industrial Heating—Gas; 
also cross references under Furnaces, Gas. 

New Studies of Porous Medium Burners, W.R.STAATS, 
E.A.ROTH, R.T.ELLINGTON. Am Gas J v 187 n 7 July 
1960 p 23-6. Basic processes involved in operation of device 
comprising porous matrix, usually of refractory material, fed 
with near stoichiometric gas-oxidant mixture, and wherein 
combustion wave is stabilized on downstream face of matrix; 
combustion zone retreat and stability limits; applications in- 
clude furnace brazing of stainless steel honeycomb sandwiches 
for aircraft structures and as confined source for investiga- 
tions of direct conversion of heat to electricity. 

Présentation d’un cercle a calcul adapté au calcul des 
bruleurs a induction atmosphérique, R.VIGNES. J des Indus- 
tries du Gaz v 83 n 8-9 Aug-Sept 1959 p 878-82. Circular 
slide rule for calculation of burners with atmospheric induc- 
tion designed to compute air/gas ratio, total amount of ven- 
tilation, and cross section of orifice. 

Sur les vibrations acoustiques de resonateurs, de types 
tuyau cylindrique et tuyau cheminees, entretenues par une 
flamme, H.GUENOCHE, J.LANGLOIS. Institut Francais du 
Petrole et Annales des Combustibles Liquides—Revue v 15 n 
5 May 1960 p 906-21. Acoustic vibrations generated by flame 
in resonators of cylindrical type of pipe and flue pipe; influ- 
ence of dimensions of piping connected axially to cylindrical 
combustion chamber; under certain conditions, variations in 
length of flue or of burner have no effect on frequency of 
vibrations produced. 

Plasma. Der Mikrowellen-Plasmabrenner, W.SCHMIDT. Elek- 
tronische Rundschau v 13 n 11 Nov 1959 p 404-6. Microwave 
plasma burner; constructional details and mode of operation 
of coaxial burner for high temperature melting and chemical 
reactors; in oxygen-free zone of flame, burner generates 
temperatures greater than 3000 C with microwave power less 
than 1 kw; features of microwave generator and its continu- 
ous wave magnetron for 2400 Me range. 

GAS CARBURIZING. See Steel Heat Treatment—Case Hard- 
ening. 

GAS CHROMATOGRAPHY. 
tographic. 

GAS CLEANING. See Gas Purification. 

GAS COMPRESSORS. See Compressors. 


GAS CONDITIONING. See Gas Purification ; 
Conditioning. 

GAS CUTTING. See Oxygen Cutting. 

GAS DETECTORS 

See also Leak Detectors. 

Advanced Technology Applied to Leak Detection, I. 
DEUTSCH. Gas v 35 n 12 Dee 1959 p 66-73. Use of vapor 
phase chromatographic separation and broad band positive 
infrared analysis techniques to qualitatively detect methane 
and ethane in leak detection vehicle; test methods and equip- 
ment; overall test results indicate that under field conditions, 
quantitative results can indicate within estimate of plus or 
minus 10%, concentration of gas in atmosphere. 

GAS DISTRIBUTION. See Gas Industry; Gas Pipe Lines. 

GAS DYNAMICS. See Flow of Fluids. 

GAS ELECTRIC POWER PLANTS. See Diesel Electric Power 
Plants. 

GAS ENGINEERING. See Coke Ovens; Coke Plants; Indus- 
trial Heating—Gas; Power Plant Engineering; also cross 
references under Furnaces, Gas; and all subject headings be- 
ginning with Gas. 

GAS ENGINES. See Lubricating Oil—Gas Engines; Natural 
Gas Pipe Lines—Compressor Stations. 

GAS EXPLOSIONS. See Explosions. 

GAS FIELDS. See Natural Gas; Natural Gas Wells; Oil Fields. 

GAS FILLED CABLES. See Electric Cables—Gas Filled. 

GAS FLOW. See Flow of Fluids. 

GAS FUEL. See all subject headings beginning with Gas. 

GAS FURNACES. See cross references under Furnaces, Gas. 


GAS GENERATORS. See Furnaces, Heat Treating—Protective 
Atmospheres; Furnaces, Industrial—Protective Atmospheres. 


GAS HEATERS. See Gas Burners. 


GAS HEATING. See Air Conditioning—Gas; Gas Appliances ; 
Gas Burners; Heat Transfer; Heating—Gas; Industrial Heat- 
ing—Gas; also cross references under Furnaces, Gas. 


See Chemical Analysis—Chroma- 


Natural Gas— 
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GAS HOLDERS 


Deterioration of Gasholders: Cause and Electrochemical 
Remedies, K.G.C.BERKELEY. Corrosion Technology v 7 n 4 
Apr 1960 p 111-13. Effect of corrosion, with discussion of 
mechanisms of various forms of gasholder deterioration ; 
available tests; remedial measures; application of cathodic 
protection. 


Holder Raises Johannesburg’s Gas Storage Capacity by 
83%. Gas J v 301 n 5028 Jan 13 1960 p 60-1, 67. Design and 
construction features of 5 MMcf capacity gasholder, 212 ft in 
diam and 40 ft 9 in. high with top peripheral platform ; 
facility is of all riveted steel construction and consists of 
tank and four lifts; tank holds 9 million gal of water and is 
founded on reinforced concrete slab; inlet and outlet pipes are 
30 in. diam cast iron spigot and socket pipes with run lead 
joint. 

New Waterless Gas Holder Sealants, Their Selection and 
Use, J.A.KKNELL. American Gas Assn—Operating Section 
Proc 1959 Paper n CEP-59-4 p P-21-22. Survey of development 
and factors governing use of carburetted water gas tar used 
to make positive seal between piston and shell of holders 
which are used for storage of utility and industrial gases; 
use of thinning oils for conditioning sealants; analysis of 
sealant; procedure for converting waterless holder to use oil 
as sealant; operating results of holders using oil sealant 
indicate no irritating oil vapors in holders, no conditioning 
of oil is necessary in fall or winter. 


Unusual Features in Commissioning Large Gasholder, M.J.P. 
LeCORNU. Gas World v 151 n 3939 Feb 13 1960 p 289-91. De- 
sign and construction details of 6,275,000 cu ft, 5 lift, spiral 
guided gasholder at Fulham works, in England, into which 
bactericide was introduced in tank water to counter 
bacterial generation of HS, and where cold enrichment of 
filling gas with commercial butane was accomplished in order 
to reduce normal loss of town gas associated with changeover 
from purge gas. 

Welded Steel. Geschweisste Kugelbehaelter, H.A.NEUMAN. 
Schweissen u Schneiden vy 12 n 5 May 1960 p 221-6. Welded 
spherical containers; summary of state of development in 
eonstruction of containers for liquid and compressed gases ; 
listing of weldable steel compositions and properties; choice of 
electrodes; details of field construction by welding; reference 
to specifications, including testing. 

GAS INDUSTRY 


See also Natural Gas; Petroleum Gas, Liquefied; also all 
subject headings beginning with Gas. 


Austria. Energieaufkommen und Entwicklungsstand der Gas- 
wirtschaft in Oesterreich, A.LRIEZINGER. Gas-Wasser-Waerme 
v 13 n 9, 10 Sept 1959 p 223-32. Oct p 237-44 (discussion) 244-6. 
Power supply and development of gas industry in Austria; 
statistics on power supply and performance of gas plants, 
with reference to marketing. 


France. L’industrie gaziére a ’heure du gaz naturel, B.KKUHN 
de CHIZELLE. Société des Ingénieurs Civils de France— 
Mémoires vy 112 n 5 Sept-Dec 1959 p 337-52. Gas industry at 
time of progress of natural gas industry; gas industry in 
France and impact of discovery of natural gas at Lacq; 
specific value of manufactured and natural gas; statistics on 
pap eas and consumption of gas; future development of 

acq. 


Nouvelles techniques de la distribution du gaz en France, 
J.A.KOHLER. Institut Technique du Batiment et des Travaux 
Publics—Annales v 12 n 1438 Nov 1959 p 1160-70. New 
technique of gas distribution in France; “Gaz de France” 
government organization determines distribution of coal gas, 
manufactured gas, coke oven gas, natural gas, diluted propane, 
propane and butane; types of storage tanks and tank cars; 
experiments with use of aluminum, thin steel and plastics for 
tanks; pressure reducing and metering stations have been 
standardized by Gaz de France. 


Great Britain. Design and Operation of Automatic Distribution 
Station, W.MOORCROFT. Gas World v 151 n 3939 Feb 13 1960 
p 286-8, 294. Approach, which uses aspect of integration to 
govern economic design and control of plants on long term 
basis, is examined; station design takes into account trend 
of grid mains laid in steel and at high pressures; former costs 
of compression are indicated by results which show reduction 
in distributing costs per therm after new plant, equipment 
and mains systems were installed; example of approach 
applied to existing plant. 


West Germany. Die Entwicklung der Gaswirtschaft in der 
Bundesrepublik Deutschland (BRD) 1959, H.LAURIEN, L. 
SEGELKEN. Gas- u Wasserfach v 101 n 33 Aug 12 1960 
p 825-38. Development of gas industry in West Germany dur- 
ing 1959; economic aspects of utilization of coke oven gas, 
manufactured gas, natural gas, liquefied petroleum gas, re- 
finery gas, sewer gas, and methane from coal mines. 

GAS MAINS. See Gas Pipe Lines. 

GAS MANUFACTURE 


See also Coal Carbonization; Coke Ovens; Gas Industry; 
Gas Plants. 


GAS MANUFACTURE—Continued 


Developments of Studies on Carbonization and Gasification 
of Fine Coal by Fluidization Process, A.TERUI. Fuel Soc 
Japan—J v 39 n 396 Apr 1960 p 299-307. Town gas or pro- 
ducer gas manufacture by internal and external or external 
heating, fluidized carbonizations, and normal and high pressure 
fluidized gasification; laboratory and practical study on 
pilot plant scale. 


Fluidized Carbonization of Caking Coal, T.IIDA, T.OKU- 
YAMA, S.ITO, E. ISHIYAMA. Fuel Soe Japan—J v 39 n 396 
Apr 1960 p 333-43. Manufacture of town gas from pulverized 
eaking coal by fluidized carbonization; method of treatment 
includes reduction of average diameter of caking coal and 
blending of inert pulverized coke with caking coal; carboni- 
zation is carried out without trouble by fluidizing materials in 
carbonization retort. 


Gasification of Bone Anthracite, J.W.ECKERD, J.D.CLEN- 
DENIN, W.S.SANNER, R.E.MORGAN. US Bur Mines—Report 
Investigations n 5594 1960 24 p. Technical feasibility of using 
conventional commercial size rotating grate, dry-ash-removal 
type gas producer to make producer gas from chestnut-size 
bone anthracite; tests and data obtained. 


Gasification of Brown Coal with Hydrogen in Continuous 
Fluidized-bed Reactor, T.J.BIRCH, K.R.HALL, R.W.URIE. 
Inst Fuel—J v 33 n 236 Sept 1960 p 422-35, 1 plate. Study on 
possibilities of hydrogenation of Yallourn, Australia, brown 
coal, shows that it oceurs in two stages; first stage is very 
rapid and occurs in competition with pyrolysis reactions ; 
stage appears to be complete when about 40% of carbon con- 
tent of coal is gasified; second stage, in which residual con- 
densed carbon structure is hydrogenated, involved much slower 
reaction; design features of process for production of high 
methane content gas and substantially complete gasification 
of coal. 


La gazéification des fines de charbon par fluidisation, J. 
JEQUIER, L.LLONGCHAMBON, G.VAN de PUTTE. Chimie & 
Industrie v 83 n 4 Apr 1960 p 541-8. Gasification of coal 
fines by fluidization; progress realized in mechanical equip- 
ment used in coal-pits results in increased production of coal 
fines; as fines’ price is inferior to that of lump coal, gasifica- 
tion process giving high yields (fluidization) was developed; 
in process, quality of gas produced depends chiefly on tempera- 
ture of gasification (950 to 13850 C) and on thickness of 
fluidized layer. 


New Gas Processing Plant Boosts Western Canada’s Econ- 
omy, G.E.TOLES. Gas v 35 n 9 Sept 1959 p 119-22. Process 
description of British American Oil Co’s $25 million gas proc- 
essing and sulphur plant, comprising Stage 1 to recover 
distillate and sulphur, and Stage 2 to extract propane, butane 
and produce pideline quality gas; plant has 17 buildings, 10 
large storage tanks and two 20 car railway sidings; sulphur 
recovery plant has three units capable of producing 235 long 
tons each of sulphur/day; steam generation, electrical power, 
corel nareze facilities, and fire fighting equipment are 
escribed. 


New Gasification Process to be Tested. Gas World v 151 n 
3956 June 11 1960 p 982. Investigation in £225,000 pilot 
plant using slag bath generator process which involves forc- 
ing powdered coal together with air or oxygen and steam into 
bed of molten slag which produces blue water gas continu- 
ously ; it is intended to mix this gas with cheap rich gas to 
provide town gas at statutory calorific value; plant will 
gasify cheapest grades of coal completely, there being no 
byproducts except slag. 


Nuclear Energy for Gasification of Coal, J.P.McGEE, S. 
KATELL. Am Gas Assn—Operating See Proce 1959 Paper n 
CEP-59-19 p P-209-12. Description of system, using nuclear 
heat for coal gasification; major units include nuclear heat 
source (reactor), heat exchanger (gasifier) and recycle com- 
pressor, which can be used in 90 MMcfd of synthetic pipeline 
gas plants; ash and residue removal procedures. 


Practical Consideration of Complete Gasification, K.C.RE 
J.F.SMITH. Gas World v 150 n 3915 Aug 29 1959 p ain 
110. Description of plant producing various types of gases 
from low grade coals or coke, and which has oil admission 
facilities for carbureting gas and heavy oil, for blue water 
gas or bituminous water gas enrichment; layout comprises 
coal handling and storage plant, generator with superimposed 
retort-carburetor, superheater, waste heat boiler washbox, 
Lymn washer, condenser, ammonia washer; exhausters and tar 


extractor ; labor costs; smoke emission control; operational 
experiences, 


Removal of Carbon Monoxide from Fuel Gases, G.S.CRIBB 
J.D.F.MARSH. Gas Council (Lond)—Research Communication 
GC 66 Nov 1959 32 p. Application of water gas shift reaction 
to carburetted water gas as promising method for producing 
town gas of low carbon monoxide content; water gas shift 
reaction results in replacement of carbon monoxide by 
equivalent volumes of carbon dioxide and hydrogen; problem of 
catalyst fouling ; results obtained at pilot plants in Germany 
and Switzerland; comparative activities of various catalysts 
and life tests on carburetted water gas; existing processes for 
carbon dioxide removal and partial removal. 46 refs, 
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GAS MANUFACTURE—Continued 


Fuels. 


Mixed Gas. 


Gas Manufacture—Synthesis. 


Thermo-Catalytic Plants—Otto Process for Town Gas Pro- 
duction, K.LOSTERLOH. Gas J v 301 n 5031 Feb 3 1960 p 
184-6, 187, 194, Process is based on combined steam/air 
catalytic eracking system and uses feed stock of gaseous or 
low-boiling hydrocarbons, upper limit of boiling being 150 C; 
process makes no byproducts and gas produced contains 
neither naphthalene, carbon black nor tar; plant consists of 
reaction tube furnace and gas heat exchangers, and gas 
cooler ; process yields 2.4 cu m of town gas/kg of liquid gas; 
power requirements. 


Town Gas by Cracking in Offenburg. Gas J v 301 n 5034 
Feb 24 1960 p 326. Operating and process features of cracker 
comprising number of cracking units, each associated with 
heat exchanger, which are connected through valves to ring 
mains; plant uses liquefied gas or other light oil or paraffin 
products ; unit is heated by central combustion chamber burn- 
ing evaporated gas in air supplied by blower; process steam 
is provided by waste heat boiler with auxiliary gas firing; 
when using hydrocarbons, preparation plant is used. 

See also Gas Manufacture—Synthesis. 


Effect of Heating Value and Specific Gravity on Overall 
Economics of Gas Production, Transmission and Distribution, 
M.A.ELLIOTT. Am Gas Assn—Operating See Proc 1959 Paper 
n CEP-59-16 p P-183-6. Study to guide research and develop- 
ment work on gas production processes for making supple- 
mental gas from coal or oil shale, giving lowest overall cost 
of gas at point of consumption; limitations and conditions 
for study formulation ; major variables; importance of produc- 
tion costs in determining overall costs; recommendations. 


Kinetics of Carbon Gasification, J.D.BLACKWOOD. Indus 
Chemist v 36 n 420, 421, 422 Feb 1960 p 55-60, Mar p 129-33, 
Apr p 171-5. Feb: To develop high performance gasifiers and 
to find economic use for low grade coal to produce gas com- 
petitive with electricity and petroleum fuels, reaction of 
carbon with oxygen and with water vapor, and carbon-oxygen 
and carbon-steam systems are examined by dynamic method. 
Mar: Reaction of carbon with hydrogen and water gas shift 
reaction. Apr: Reaction of carbon with carbon dioxide and 
dissociated gases. 79 refs. 


New Developments in Anthracite Gasification, J.W.ECKERD, 
J.RATWAY. Am Gas Assn—Operating Section Proc 1959 
Paper n CEP-59-6 p P-27-34. Details of US Bur Mines program 
investigating use of anthracite in making synthesis gas suit- 
able for manufacture of high-Btu pipeline gas and hydrogen 
for ammonia synthesis or iron ore reduction, and to study 
effect of various sizes of anthracite on performance of fixed- 
bed gasifier; data of tests in commercial size Lurgi plant in 
Dorsten, Germany; plant description and operating procedures ; 
data on Pennsylvania anthracite. 

Operation of Pressure-Gasification Pilot Plant Utilizing 
Pulverized Coal and Oxygen, J.H-HOLDEN, G.R.STRIMBECK, 
J.P.McGEE, L.F.WILLMOTT, L.L.HIRST. US Bur Mines— 
Report Investigations n 5573 1960 56 p. Review of pilot plant 
and coal gasification process; operating performance of pilot 
plant; plant operating procedures; sampling gases and resi- 
dues produced during gasification; accuracy of results; effect 
of varying operating conditions. 

Untersuchung von Spaltanlagen fuer fluessige und gasfoer- 
mige Kohlenwasserstoffe—2, 3, H.PICHLER, T.HEIKE. Gas- 
u Wasserfach v 101 n 19, 21-22 May 6 1960 p 465-8, May 27 
p 527-33. Study of cracking plants for liquid and gaseous 
hydrocarbons; details on fuel oil cracking plant at Heiden- 
heim, and vertical cracking retorts in Wertheim, West Ger- 
many; flowsheet and data on gases produced. Pt 1 indexed 
in Engineering Index 1957 p 441 from May 1957 issue. 


Use of PFD in Water Gas Plant, J.V.CRADDOCK, R.W. 
HIND. Gas World v 151 n 3940 Feb 20 1960 p 316-17, 322. 
Operation and equipment for gasification of light petroleum 
distillate in water gas plant at Chesterton works of West 
Midlands Gas Board; PFD (Primary Flash Distillate) may be 
used for enriching blue water gas by cracking in carburetor 
in normal manner; it can also be reformed, by passing vapor 
through full bed, during normal back run of cycle. 
Umstellung einer Gasversorgung von Stadtgas auf 
Mischmethan (Erdgas-Luft-Gemisch), K.SIGMUND. Gas-Was- 
ger-Waerme v 13 n 2 Feb 1959 p 25-37. Changeover from 
supply of town gas to mixed gas (natural gas-air mixture) ; 
cracking of natural gas; characteristics of gas plants with 
automatie control; problem of odorizing. 


Die CCR-Erdgas-Wasserdampfspaltanlage im Gaswerk Wien- 
Leopoldau, W.JANK. Gas-Wasser-Waerme v 14 n 9 Sept 
1960 p 174-83. Cyclic-Catalytic-Reforming plant for natural 
gas cracking in presence of steam at gas plant of Vienna- 
Leopoldau; construction of plant; process of cracking; dis- 
sociation of methane in presence of steam; expansion of gas 
volume due to increase of hydrogen amount; material and 
thermal balance. 


Die Erzeugung von Stadtgas aus Erdgas in der Steinkohlen- 
gas AG, Dorsten, R.PASTERNAK. Brennstoff-Chemie v 41 n 
10 Oct 1960 p 294-7. Manufacture of city gas from natural 
gas in Steinkohlengas AG, Dorsten; experience with thermal 
eracking of natural gas; composition of gas and possibilities 
of blending with gases of higher calorific value and having 
higher density. 


Make Town-Gas Refinery Off-Gas, M.SWISS. Petroleum 
Refiner v 39 n 3 Mar 1960 p 159-60. Local requirements for 
heating gas in England are being met by reforming gases 
from nearby refineries; reforming is carried out at Romford 
Gas Works using nickel catalyst in noncontinuous process 
from feedstock furnished by Shell and Mobil refineries; plant 
flow sheets; ranges of feed stock; gas ratios and efficiencies 
for reforming three ranges of feed. 


Production of Synthesis Gas by Partial Oxidation, duB. 
EASTMAN. World Petroleum Congress, Fifth—Proe New York 
NY Sec IV. June 1959 p 153-72 (discussion) 172-4. Status 
of partial oxidation processes which are licensed by Texaco 
Development Corp and used to produce mixture rich in hydro- 
gen and carbon monoxide; partial oxidation is carried out in 
refractory-lined reactor, operating at several hundred psi, 
using temperatures above 200 F; performance data for series 
of fuels ranging in C/H weight ratio from 3.2 to 15.5. 


Shell’s First Gasification Plant is Commercial Success, A.P. 
Van AMSTEL. Oil & Gas J v 57 n 53 Dec 28 1959 p 174-5; 
see also Petroleum Refiner v 39 n 3 Mar 1960 p 151-2. Gasifi- 
cation process is based on partial oxidation of any hydrocar- 
bon, from methane to residual oil, in presence of steam, by 
oxygen, by air mixed with oxygen, or by air; continuous, 
noncatalytiec flame type reaction takes place in reactor; new 
synthesis-gas process provides for partial oxidation of any 
hydrocarbon to produce CO and hydrogen; operating results. 

Synthesis Gas Plant at Ijmuiden, A.P.van AMSTEL. World 
Petroleum v 30 n 13 Dec 1959 p 50-1. Gasification process for 
ammonia production, used in Dutch pilot plant, is based 
on partial oxidation of hydrocarbon feedstock in presence of 
steam by oxygen, by oxygen-enriched air, or air; reaction is 
continuous of noncatalytic flame type; process is capable of 
converting any hydrocarbons from methane through light 
gasoline to residual oil; operating results and experience 
gained are listed. 


Verabeitung von Raffineriegas zur Herstellung von Stadt- 
gas, G.DUEWEL. Gas- u Wasserfach v 101 n 35 Aug 26 1960 
p 881-3. Treatment of refinery gas for manufacture of town 
gas; local utilization of refinery gas in West Germany; crack- 
ing with steam and cracking with air; characteristics of 
manufactured gas obtained by cracking. 


Underground. See also Coal Mines and Mining—Drills. 


Actual State of Underground Gasification of Coal and 
Future Problems, T.KUROIWA. Fuel Soc Japan—J v 39 
n 396, 398 Apr 1960 p 318-32, June p 460-9. Pt 1: General 
aspects of underground gas manufacture and Japanese project. 
Pt 2: Techniques of drilling, feature of surface plant, and 
utilization of gas together with economic analysis. 

La gazéification souterraine en URSS, O. de CROM- 
BRUGGHE. Annales des Mines de Belgique n 5 May 1959 p 
478-534. Underground gasification in Soviet Union; horizontal 
deposits of lignite are gasified by means of network of bore- 
holes spaced 25 to 35 m and serve for injection of air and 
recovery of gas; dipping coal beds gasified by means of slant- 
ing boreholes for recovery of gas, drilled from outcrop, and by 
means of boreholes intersecting bedding for supply of air; 
experience gained in existing plants. 

Simulated Underground Gasification of Coal and Electrolink- 
ing-Carbonization Method of Preparing Path in Coalbed, 
M.W.WILSON, L.L.HIRST, J.L.ELDER, J.P.CAPP, J.J.GEN- 
TILE. US Bur Mines—Report Investigations n 5605 1960 61 
p. Electrolinking of bituminous coal parallel to bedding planes 
earbonizes coal in straight line path; electrolinking across 
bedding planes produces erratic path; small scale electrolinking 
carbonization field tests are successful when space between 
electrodes is 744 ft or less; anthracite shows much lower elec- 
trical resistance than bituminous coals. 


Odorizing. See Gas Manufacture—Mixed Gas. 


Oil Fuel. See Gas Manufacture—Fuels. 
Synthesis. See also Gas Manufacture—Fuels. 


Underground Gasification of Coal, J.P.CAPP, J.L.ELDER, 
C.D.PEARS, R.W.LOWE, K.D.PLANTS, M.H.FIES. US Bur 
Mines—Report Investigations n 5666 1960 50 p. Investigation 


Anforderungen an die Regel- und Fernsteueranlagen einer 
Erdgasspaltanlage, M.DAETTEL. Gas-Wasser-Waerme v 14 
n 5 May 1960 p 95-100. Control- and remote control facilities 
at natural gas cracking plant; outline of remote | control 
system, boiler control, pressure regulation, gas metering, and 
control of temperature and pressure at cyclic catalytic reform- 
ing plant at Vienna-Leopoldau. 


included fracturing coal bed, determining distance coal was 
physically affected, ascertaining effect of fracture on air 
acceptance of coal bed, and gasifying coal. 

Underground Gasification of Coal by Air: Interpretation of 
Physico-chemical Principles, K.DZIUNIKOWSKI. Inst Fuel— 
J v 33 n 234 July 1960 p 337-43. Heat balance is calculated 
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and likewise heat loss to surrounding rocks; from results of 
work with experimental underground gas producers in Poland, 
carried out by method described, conclusions as to effectiveness 
of underground gasification are drawn. 


GAS MASKS. See Chemicals—Safe Handling; Respirators. 
GAS MEASUREMENT 


See also Gas Meters; Gas Pipe Lines—Flow; Gas Plants— 
Instruments; Natural Gas Pipe Lines—Flow. 


Entwicklungslinien der Gasmesstechnik bei der Ruhrgas AG, 
F.HERNING. Gas- u Wasserfach v 101 n 9 Feb 26 1960 p 
197-204. Development of gas measurement technique at Ruhr- 
gas Co; measurement of large volumes of gas on long distance 
pipe lines; control of gas quality and automatic control equip- 
ment recording hydrogen sulphide content and calorific value 
of gas. 

On-Line Solid-State Analog Computer for Automatic Gas 
Flow Compensations, F.P.SIMMONS. IRE Int Convention Rec 
vy 8 pt 2 (Circuit Theory, Electronic Computers) 1960 p 96- 
108. Completely automatic, solid-state, analog computer for 
continuously solving basic equations used to calculate quan- 
tity rate of gas flow through orifice for accounting and dis- 
patching purposes. 

Proce 19th Annual Appalachian Gas Measurement Short 
Course, 1959. W Va Univ—Eng Experiment Station—Tech 
Bul n 57 Feb 1960 550 p. Course comprising papers on follow- 
ing subjects: measurement, domestic meters, large capacity 
displacement and orifice meters, auxiliary instruments, regula- 
tors, automatic control, and planning and design. 

GAS METERS 

See also Gas Measurement. 

1956-1957 Supplement to Bibliography of Gas Meters and 
Metering. Am Gas Assn—Operating Section Proc 1959 Paper 
n DMCG-59-50 10 p. Supplement to 1955 bibliography covers: 
accuracy, cast iron and steel meters, design, equipment flow 
meters, leaks, meter installations, painting, periodic changes, 
records, regulators, repairs, rotary type meters, standardiza- 
tion, telemetering, testing, testing in-place, washers and wet 
meters. 

Synthetic Diaphragms Cut p.d.-Meter Maintenance, M.P. 
DeBAETS. Oil & Gas J v 57 n 50 Dec 7 1959 p 146, 147. In 
producing wells and industrial service installations synthetic 
units last longer, maintain proof longer, operate more accu- 
rately at low temperatures, and show less tendency to shrink 
and leak. 

Tests Shed Light on Orifice-Plate Bending, S.P.BELONOS, 
R.W.DAVIS. Oil & Gas J v 58 n 2 Jan 11 1960 p 16-8. 
Laboratory test results on stress and deflection in orifice plate 
indicate that for all practical purposes, orifice plate in orifice 
fittings acts as uniformly loaded plate with central hole 
simply supported at outer edge; field tests followed same 
pattern. 

Maintenance and Repair. Cost Reduction Through Consolidation 
of Meter Maintenance, G.R.ROSE, D.R.STONEBURNER. Gas 
v 35 n 12 Dec 1959 p 61-3. At Ohio Fuel Gas Co, Columbus, 
Ohio, automatic overhead conveyor system is used for trans- 
porting domestic meters through repair processes comprising: 
diaphragm testing and top flange straightening, recoiling or 
replacing diaphragms, cleaning meter gallery and repacking 
stuffing boxes, grinding and setting valves, installing back 
plate, testing for leaks in pneumatic tanks and _ installing 
index; shop handles 2800 meters/mo and envisions repairing 
4600; shop design features. 


Manufacture. One Meter Case, Three PMM Processes. Precision 
Metal Molding v 18 n 7 July 1960 p 34-5, 47, 69. Meter bodies 
east in one piece at American Meter Co; die casting and 
shell mold casting can produce meter housing with same 
basic features, yet from different material; as there are no 
internal joints or gaskets, possibility of internal leakage at 
these points caused by casting strains, etc, has been elimi- 
nated; sintered bushings, impregnated with oil, used in sealed 
gas meters. 

Remote Reading. See Electric Meters—Remote Reading. 

GAS PIPE LINES 


See also Gas Industry; Iron and Steel Plants—Gas Supply; 
Natural Gas Pipe Lines; Pipe Lines. 


Die Berechnung von Gasleitungen in Gebaeuden nach dem 
Druckverlust-Verfahren, R.ANDRE. Gas-Wasser-Waerme v 14 
n 8, 4 Mar 1960 p 49-58, Apr p 70-6. Calculation of gas dis- 
tribution pipe line network in buildings by pressure drop 
method; calculation of gas pipe line network in apartment 
house from theoretical point of view illustrated by case 
history. 

Operation Stopple. Gas v 35 n 9 Sept 1959 p 131-8, 136. 
Features and techniques employed by Michigan Wisconsin 
Pipe Line Co., to avoid gas pipeline shut-down during main- 
line valve assembly installation. 

Postes de détente automatique pour abonnés reliés directe- 
ment aux conduites de gas & haute pression, U.CAIMI. Génie 
Chimique v 83 n 4 Apr 1960 p 103-18. Automatic expansion 


GAS PIPE LINES—Continued 


sets for consumers directly connected to h-p gas pipe line; 
characteristics of expansion valves, safety valves, metering 
groups and gas conditioning systems; important equipment 
erected in Italy; survey of metering, odorization, “fogging” 
and humidification equipment; installation for supply and 
distribution of natural gas for domestie use in city of Brescia, 
Italy. 


Argentina. Natural Gas Lifts Argentina’s Fuel Load. World 


Petroleum v 31 n 7 July 1960 p 76-7. Campo Duran-Buenos 
Aires gas line, 1100 mi long and 24 in. diam, joins rich Salta 
fields with important consuming centers; about 200 installa- 
tions are planned by government to distribute 7,000,000 cu 
m/day of natural gas from Campo Duran; extension of line 
to Uruguay, Paraguay, and Chile is under consideration. 


Cathodic Protection. Cathodic Protection of Distribution Sys- 


tems, E.F.FOWLER. Am Gas J v 187 n 1 Jan 1960 p 33-7. 
Techniques employed by Northern Illinois Gas Co, Bellwood, 
Ill for application of cathodie protection to all coated and 
wrapped installations and existing main supply systems; 
protection provided during system conversions ; anode installa- 
tion techniques. 


Compressor Stations. See also Natural Gas Pipe Lines—Com- 


pressor Stations. 


Pushbutton Compression, J.JOSEPH. Gas v 36 n 1 Jan 
1960 p 93-6, 98, 102, 104-5. Design, construction and operation 
of City of Long Beach, Calif, 2.5 mill compressor station, 
having 1.5MMcefh capacity, built around 10 ft diam suction 
sphere which feeds four Clark engine compressors, arranged 
in semi-circle around sphere, and discharging into single 24 
in. diam discharge header; sphere receives natural gas from 
Wiggins holder or Fluor scrubber; automated flow and con- 
trol systems; gas is piped to consumers or into City’s distri- 
bution net. 


Construction. Backfilling and Soil Stabilization, R.H.ORM- 


STON. Am Gas J v 187 n 6 June 1960 p 22-8. Soil properties 
and moisture, mechanical and chemical stabilization methods, 
and soil settlement are examined relative to protecting gas 
main and service line construction from mechanical failure 
and providing base for surface restoration ; methods for surface 
restoration. 


Rocket Power—New Pipeline Tool, J.JOSEPH. Gas v 35 
n 10 Oct 1959 p 151-8. Application of rocket power, as tool 
for pipeline construction, is described relative to use in: 
emergency welding torch, useable in air or water, which 
attains 4000 deg F temperatures, prime mover rockets to 
unmire construction equipment, roll rail cars to unloading 
spots and inch beams into place, short-haul freight lobbing 
rocket for supplying inaccessible construction sites with tools, 
“rocket wings” to boost welder atop bridge, and lift surveyor 
across river. 


Control. See Gas Pipe Lines—Compressor Stations; Gas Pipe 


Lines—Pressure Regulation; Gas Pipe Lines—Telemetering. 


Corrosion. See also Gas Pipe Lines—Cathodie Protection; Gas 


Pipe Lines—Maintenance and Repair. 


Emploi des inhibiteurs de corrosion dans l'industrie du gaz, 
C.GEOFFRAY, A.GIAMPAOLI. Institut Francais du Pebtole 
et Annales des Combustibles Liquides—Revue v 15 n 1 Jan 
1960 p 187-216. Application of corrosion inhibitors in gas 
industry ; cases of protection of gas and natural gas pipe lines, 
especially those which carry gas containing hydrogen sulphide, 


La corrosion interne des conduites de gaz et leur protection 
J.MORLET. Corrosion et Anticorrosion v 8 n 9 Bebe 1960 
p 303-18. Internal corrosion of gas pipes and their protection: 
corrosion of pipes before being put into service; corrosion 
by purified town gas and by natural gas containing some 


traces of hydrogen sulphide; methods for preventing corro- 
sion. 


Failure. See Public Utilities. 
Flow. See also Gas Measurement. 


Universal Pressure Distribution in Gas Pipelines, D.O. 
ATKINSON, P.B.CRAWFORD. Gas v 35 n 7 July 1959 p 111- 
17. Procedure accounts for effects of changes in gas compress- 
ibility as gas flows through line, by showing how gas flow 
equation may be rearranged and integrated to give simple and 
general solutions to flow problems; application of method 
where: flow rate, pipe diameter, and pressure are unknown: 
calculation of deliverability curves. 


Inspection. Using TV to View Main Interiors, C.P.XENIS. Am 


Gas J v 187 n 6 June 1960 p 42-4. Operation and use, by 
Consolidated Edison of New York, of TV camera assembly 
enclosed in case which is inserted in open main and moved 
by push-rod “snap on’’ connection to locate unmapped con- 
nections, inspect pipe for corrosion holes, examine joints in 
mains, examine valves to determine if they are open or closed, 
determine if water is in main, locate obstructions and inspect 
sealing operations; carriage and lighting; interior viewing 
methods. 


Leakage. See Gas Detectors; Gas Pipe Lines—Maintenance and 


Repair. 
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GAS PIPE LINES—Continued 


Regulator Stations. 


Sealing. 


Detection, Repair and Prevention of Gas Leaks, G.G.WILSON 
D.P.HOGAN, G.K.MATUS. Am Gas Assn—Operating Section 
Proc 1959 Paper n DMC-59-32 p D-225-41. Summary of infor- 
mation obtained from literature and ten company survey 
relative to: location of gas leak source, repairing bell and 
spigot joints, in-place inspection of pipe condition, and creat- 
ing economical gas conduit; methods of leak detection and 
organization of leakage surveys, bell and spigot joint leak 
Ae ieee and preventing buried steel pipe corrosion. 
refs. 


Formulating Emergency Leakage Control Plan, C.V. KROE- 
GER. Gas Age v 124 n 4 Aug 20 1959 p 17-19. Checklist for use 
in preparing plan which will aid in averting disaster due to 
gas leakage from mains, services and other facilities; proce- 
dures for recording emergency calls, investigation on building 
premises for high and low concentrations, hazard control at 
scene of emergency both inside and outside buildings; routine 
for completion of leakage reports. 


In San Diego—Systematic Approach Proves Practical For 
Leakage Mitigation and Replacement, F.G.H.ELLIOTT. Am 
Gas J v 186 n 10 Sept 1959 p 18-20. Description of system 
controlling leakage and replacement practices as used by San 
Diego Gas & Electric Co; sources of leak reports; use of bar 
hole surveys to gain supplemental evidence in support of 
replacement request; records used and maintained for system 
are consecutively numbered leak folders (containing leak 
report, layout, and general order form), map book, leak folder 
ps ca data book, and street opening survey; how program 
works. 


Internal Sealing of Gas Mains by ‘‘Never Leak’? Method, 
C.P.XENIS. Am Gas Assn—Operating See Proc 1959 Paper n 
DMC-59-23 p D-113-15. Technique, developed by Consolidated 
Edison Co of New York Ine, requires shut-off main be filled 
with liquid sealer which is introduced by venting procedure, 
then raising liquid pressure to max of 65 psi for 114 hrs 
thereby: eliminating any air pockets, coating critical surfaces, 
and penetrating any jute in joints, which prevents deteriora- 
tion; liquid upon drying leaves thickness of rubber-like ma- 
terial which is unaffected by gas. 

New Gas Pipe Repair ‘Package’ Demonstrated. Gas v 35 n 
7 July 1959 p 82-3. Development of Epi-Seal Gas Repair Kit 
for efficient leak stoppage, in nearly any size main particularly 
those 10-in. OD and smaller; material in kit can join together 
east iron, steel, copper and brass; tests indicate repaired areas 
can withstand 500 psig; kit measures 5x10x13 in. and weighs 
12 lb; repair technique described. 


Pressure Regulation. Design and Installation of Standardized 
Regulator Vaults, W.T.HARPER. Gas v 35 n 9 Sept 1959 p 
59-61. Design, construction and site selection considerations 
for New Haven, Conn, Gas Co’s, 5x7x7 ft and 5x5x5 ft 
vaults housing regulators handling 660 Btu mixed gas; low 
pressure system operates at 6-744 in. WC, and high pressure 
system at pressures from 5-20 psig; vault construction from 
groundbreak to final covering takes one week; different color 
paints differentiate upstream and downstream sides of system; 
drainage procedures; construction costs. 


Latest Developments in Fisher High Pressure Regulators, 
L.E.EIGE. Proc 19th Annual Appalachian Gas Measurement 
Short Course, 1959. W Va Univ—Eng Experiment Station— 
Tech Bul n 57 Feb 1960 p 397-403. Design, operation and 
construction of valve made of 416 stainless steel, uses ‘‘O”’ 
Rings as pressure seals, is single seated with composition 
disk, piston actuated and has bonnet made of bar stock carbon 
steel with precision finished, chromium plated bore; features 
are: infinite rangeability, elimination of flexible members, 
extreme stability drop-tight shutoff, and ease of maintenance. 


Safety Testing Gas Regulator Diaphragms, G.C.HUGHES. 
Gas v 36 n 1 Jan 1960 p 62-3. Test, determining maximum 
pressure that particular diaphragm and diaphragm plate can 
withstand without rupture, uses 7 in. ID steel bowl fed by 
hydraulic pump; for practical applications effective diameter 
of diaphragm can be calculated as that diameter which falls 
half way between OD of diaphragm plate and ID of diaphragm 
ease; test method illustrated by example. 

Protective Coatings. See Pipe Lines—Protective Coatings. 
See Gas Pipe Lines—Pressure Regulation. 
River Crossings. See also Natural Gas Pipe Lines—River Cross- 
ings. 

Design and Installation of Pipeline River Crossings, L.M. 
ODOM. Am Gas Assn—Operating Sec Proce 1959 Paper n 
GSTS-59-16 p T-137-9. Characteristics of rivers, geological 
factors, types of crossing such as bridges and underwater 
crossings, site selection, design considerations, construction 
methods, selection of working season, inspection and test 
methods are outlined relative to obtaining long-lived pipeline 
river crossing for least cost and highest safety factor. 

See Gas Pipe Lines—Maintenance and Repair. 


Telemetering. Milwaukee Gas Light Aims for Peak Efficiency 
with Fully Instrumented Gas Dispatch System, J.A.BRADY. 
Am Gas J v 187 n 5 May 1960 p 17-22. System of Milwaukee 


Gas Light Co is designed to operate as integral unit; com- 
prises computer, analog telemetering, and high-low alarm 
systems and industrial metering instrumentation; system, 
provided with downscale failsafe feature, has automatic 
odorization control, and is adaptable to future expansion. 


Valves. See Gas Pipe Lines—Pressure Regulation. 
GAS PLANTS 


See also Coal Carbonization; Coke Ovens; Coke Plants; 
Gas Industry; Gas Manufacture; Gas Purification. 


Verschiedene Wege zur Gasspitzendeckung unter besonderer 
Beruecksichtigung der Verwendung von Erdgas, Oel und 
Fluessiggas, F.SCHUESSL. Gas-Wasser-Waerme vy 13 n 5, 6 
May 1959 p 111-19, June p 123-31. Different ways of covering 
peaks in gas demand with particular consideration of use of 
natural gas, oil, and liquefied petroleum gas. 


Byproducts. See Benzene. 
Dust Control. See Dust Collectors. 


Georgia. New Propane-Air Peak-Shaving Plant ‘Completely 
Different’? Mixing System. Am Gas J v 186 n 5 May 1959 
p 45-6. Operation of peak shaving plant at Fort Benning, Ga, 
comprises tank car unloading station, seven 30,000 gal propane 
storage tanks, propane liquid booster pump, mixer house 
divided into two rooms, one housing vaporizer and mixer, 
other housing boiler, air compressor and control panel; 
features are: quick, accurate startup under exact Btu control, 
and push button control for fully automatic operation; unit 
which was shipped as package is designed for expansion. 


Great Britain. Development of Aberavon Gasworks, W.D.REES. 
Gas J v 299 n 5006 Aug 12 1959 p 37-8, 43-4. Details of works 
sited on reclaimed lake, which uses unpurified coke oven, blast 
furnace, and mine gas and manufactures producer gas Bweg, 
or cwg, and butane; plant has 30 tph coal handling plant, steam 
power plant containing two 9000 lb/hr at 150 psi coal fired 
boilers, carburetted water gas plants consisting of 2 automatic 
power gas plants operable on coke or steam coal as fuel, 
and having 3.25 MM cfd capacity; Gastechnik purifier instal- 
lation has MM cfd capacity. 


Large Scale Manufacture of Cold Clean Producer Gas, E. 
KEAST, N.A.HALDER. Gas World v 151 n 3943 Mar 12 1960 
p 439-41. Description of plant, processes, difficulties en- 
countered and steps taken to solve them in producer gas 
plant fired with cold clean producer gas of three batteries of 
horizontal chambers, each designed to produce 3.3 MMcf/day 
of coal gas and supply up to 1.5 MMef/day of producer gas 
for dilution purposes. 


Oil Gas Plant, J.WILKINSON. Gas World v 151 n 3940 
Feb 20 1960 p 320-1, 324. Features of installation producing 
town gas from mineral oil by catalytic cracking in plant com- 
prising two Onia Gegi units having 5 MMcf/day capacity 
each and ancillary equipment; feature of plant is that heat 
is applied continuously until working temperature is attained; 
shut-down procedure. 

Oil Gas Plant Bedford, K.B.MEGGITT. Gas World v 151 n 
3948 Apr 16 1960 p 608-12. Operation of plant which com- 
prises steam generator reactor and air generator each of 
which consists of cylindrical steel chamber lined with re- 
fractory brick and slag wool; steam regenerator is partially 
filled with pre-heating checkers supported on fire-brick arch 
earrying catalyst charge; preliminary operating results; 
calorific value of make gas. 

Instruments. See also Gas Manufacture—Synthesis. 

Development In Retort House Technique—Rodding Indica- 
tors, R.A.HILL. Gas World v 151 n 3942 Mar 5 1960 p 392-7. 
To reduce manpower, optimize efficiency and obtain cost sav- 
ings, Windsor Street Works of Birmingham Div of West 
Midlands Gas Board installed six point recorder with ther- 
mocouples fitted in various positions in six retort offtake 
castings; complete installation comprises: thermocouple for 
each retort, wiring to connect them to recording and indicat- 
ing equipment, shorting switches, recorders, alarm lights, 
counters, horn and relays, and panel. 

Die Technik pneumatischer Regler, G.WEIDEMANN. Gas- 
u Wasserfach v 100 n 51 Dee 18 1959 p 1321-30. Technique of 
pneumatic control; construction and application of pneumatic 


devices for measurement, transmission, and comparison of 
actual values. 
Electro-Hydraulic Control Gear for ‘Tully’ Carburetted 


Complete Gasification Process. Process Control & Automation 
v 7n 2 Feb 1960 p 55-62. Features of process cycle consisting 
of blow phase, purge phase, up-run with oil phase, up-run 
phase, back-run phase, and purge up-run phase; automatic 
control components described include plant process valve 
control gear, hydraulic system, cyclic control system, interlock 
system, and master control. 


Getting Over Problems in Gas Industry, R.E.CLIFFORD. 
Control v 2 n 18 Dee 1959 p 105-7, v 3 n 19 Jan 1960 p 84-7. 
Gas quality control applications; control systems used _ to 
produce gas mixtures of any required aeration or Wobbe 
number; gas analysis control; flame failure control; thermo- 
electric systems and other methods, 
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Maintenance and Repair. Industrial Practice in Care of Standby 
Production Equipment, D.A.DUNDORE. Am Gas Assn— 
Operating Sec Proc 1959 Paper n CEP-59-50 58 p. Summary of 
data, obtained by questionnaire, relative to maintenance and 
operational procedures for generator houses, purification, 
power plants, mobile and miscellaneous equipment, where 
such equipment is idle during summer months and can be 
used to offset curtailment of interruption of natural gas 
supplies or produce peak shaving gas during winter months. 


Standby Storage and Maintenance of Gas Manufacturing 
Equipment Bibliography, O.P.BRYSCH, C.A.SIMMS. Am Gas 
Assn—Operating Section Proc 1959 6 p. Listing of 33 refer- 
ences relative to gas industry studies on problem of mainte- 
nance and operation of standby equipment and facilities and 
special protection processes. 

Massachusetts. NEGEA Plymouth Division Installs Automatic 
Propane-Air Peak Shaver. Gas Age v 125 n 7 Mar 31 1960 
p 24-5, 36. New England Gas & Electric Assn standby plant 
at Plymouth, Mass, uses 3-stage Apco system, based on dif- 
ferential mixing principle, and designed to handle wide turn 
down range; basic safety device is differential pressure 
switch; units starts up automatically within 65 sec, adjusts 
itself to existing gas load and desired Btu, holds correct gas 
pressure in system and upon resumption of natural gas 
pressure shuts itself down. 


Power Supply. See Diesel Engines. 
GAS PRODUCERS. See Brick Kilns—Fuels; Gas Manufacture. 
GAS PURIFICATION 


See also Absorption; Chemical Processes—Mass Transfer ; 
Dust Collectors; Filters; Gas Manufacture; Natural Gas— 
Conditioning ; Protective Atmospheres. 


Abgasreinigung in der lLackdrahtfabrikation, E.C.BETZ. 
Draht v 11 n 5 May 1960 p 250-2. Waste gas purification in 
lacquered wire manufacture; general discussion of Origin and 
composition of noxious gases; reasons why dispersion or wash- 
ing is unsatisfactory; description of different methods and 
apparatus for purification by oxidation (direct or catalytic 
combustion). 


Aktivgrude—ihre Herstellung und Eignung fuer die Adsorp- 
tion von Kohlenwasserstoffen und die Feinreinigung von Stein- 
kohlengas, W.H.SPICHAL. Brennstoff-Chemie v 41 n 3, 4, 5, 
6, 7, 8 Mar 1960 p 84-7, Apr p 113-19, May p 151-4, June p 
177-81, July p 208-13, Aug p 230-4. Activated coke breeze— 
its manufacture and applicability for adsorption of hydro- 
earbons and purification of coal gas; apparatus for manufac- 
ture and testing of activated coke; influence of time and 
temperature on thermal activation of coke breeze; manufac- 
ture of coke breeze on pilot plant scale. 


Bibliography on Gas Conditioning, L.M.VAN DER PYL. 
Am Gas Assn—Operating Section Proc 1959 Paper n CEP 
59-10 p P-75-108. Bibliography covers information on 436 
papers and patents relating to gas conditioning. 


Blast-Furnace-Gas Cleaning for Iron and Ferromanganese 
Production, J.S.MMACKAY, J.F.KEARNS. ASME—Trans—J 
Eng for Power v 82 Ser A n 1 Jan 1960 p 68-72. Process for 
removing superfine smokes; method solves both air and 
stream pollution problems; ferro blast furnace gas is cleaned 
from 10 to 15 grains/eu ft to less than 0.01 grains/cu ft by 
wet-washing procedure in Pease Anthony venturi scrubber; 
alkali cyanide stream pollution problem is solved by control 
of pH and complete recycle of liquors so that cyanide is 
stripped by incoming gas and is subsequently burnt in stoves 
or boiler-house. 


Economie Study of Hot Carbonate Process for Removing 
Carbon Dioxide, S.KKATELL, J.H.FABER. US Bur Mines—In- 
formation Cir n 7952 1960 10 p. Estimated capital and operat- 
ing costs are tabulated; major items in operating cost 
are regeneration steam, electric power, labor, and de- 
preciation; steam is 40 to 50%, depreciation and power 15 
to 20% each and remaining is charged to cooling water, labor, 
maintenance, payroll overhead, supplies, and indirect cost. 


Entwicklungsarbeiten auf dem Gebiet der Ammoniak- und 
Benzolauswaschung, G.CHOULAT. Gas- u Wasserfach v 101 
n 1 Jan 2 1960 p 2-7. Development in field of ammonia and 
benzol washing; development of stage washing in coke plants; 
performance, capacities, and economic effect of washing. 


Experience in Cleaning Blast Furnace Gas with Orifice 
Washer, G.E.REID. Iron & Steel Engr v 37 n 8 Aug 1960 p 
134-7 (discussion) 137-9. Orifice washers employed at Pitts- 
burgh Works Division of Jones & Laughlin, offer low main- 
tenance and relatively simple construction; they provide low 
dust level blast furnace gas, thereby making it possible to 
reclaim greater percentage of iron laden dust; maintenance 
on gas consuming equipment reduced. 


Gas Cleaners: Qualitative Analysis, N.W.WIEDERHORN, 
A.W.DOYLE. Am Gas J v 186 n 8 Aug 1959 p 33-7. Operation, 
performance and efficiencies of filter type gas cleaners, cen- 
trifugal cleaners and oil bath scrubbers; pressure drop meas- 


urements, oil losses, and negative oil loss phenomenon are 
considered. 


GAS PURIFICATION—Continued 


Gasaufbereitungsanlage fuer die Ammoniak-Synthese, W. 
GUNTERMANN. Gas- u Wasserfach v 100 n 47 Nov 20 1959 
p 1225-9. Gas purification plant for ammonia synthesis ; con- 
version of organic sulphur compounds to hydrogen sulphide; 
hydrogen sulphide washing according to Alkazid method ; car- 
bon monoxide conversion; high pressure desulphurization ; 
carbon-dioxide washing. 


Giammarco-Vetrocke Processes for Acid Gas Removal, F.C. 
RIESENFELD, J.F.MULLOWNEY. Natural Gasoline Assn 
America—Proe 38th Annual Convention Apr 1959 p 87-97. 
Two distinct processes are involved: removal of carbon dioxide 
from gases essentially free of hydrogen sulphide and selective 
hydrogen sulphide removal; both are based on adsorption of 
acid gases in alkaline solution containing inorganic or organic 
additives; process is commercially applied in Europe for 
purification of coke oven and synthesis gases; comparison of 
economics with conventional processes for natural gas and 
synthesis gas. 

Grundlegende Untersuchungen ueber die Reinigungsleistung 
von Wassertropfen, W.BARTH. Staub v 19 n 5 May 1959 p 
175-80. Fundamental examination of cleaning performance of 
water droplets; gas cleaning values determined with aid of 
computing method are compared with measurings; practical 
conclusions are drawn relative to development of wet clean- 
ing plants. (English summary). 

Improved Blast-Furnace Gas Cleaning, S.A.LEWITT. Iron 
& Steel Inst—J v 195 pt 2 June 1960 p 205-11. Investigations 
into gas cleaning plant for two 27-ft blast furnaces described ; 
three-stage cleaning plant was unable to clean down to figures 
acceptable for underfiring coke ovens and caused serious de- 
posits in power station boiler plant and gas mains; altera- 
tions were made to electro-precipitators and to internals of 
washers; as result final dust burden is now less than 1/10 
of previous average figures. 


Ochistka domennogo gaza pechei, rabotayushchikh s_ povy- 
shennym davleniem i na obogashchennom dut’e, D.K.MY- 
ZENKO, V.M.POMAZUEV, M.S.MIRONCHIK. Stal v 20 n 2 
Feb 1960 p 182-6; see also English translation in Stal in 
English n 2 Feb 1960 p 149-53. Gas purification for blast 
furnaces operating with high top pressure and oxygen enriched 
blast ; experience indicates that in case of very large furnaces 
with gas pressure above 3000 mm weg, scheme of gas purifica- 
tion replacing electro-filter by water-sprayed baffle unit may 
be used successfully. 


Studies in High-Temperature Gas Cleaning, W.STRAUSS, 
M.W.THRING. Iron & Steel Inst—J v 196 pt 1 Sept 1960 p 
62-5. Experiments in filtering waste gases from open hearth 
furnaces at 375 C using coarse granular filter medium, colder 
than gases to give thermal precipitation, gave efficiencies 
better than 90% under many operating conditions and pressure 
drops varying between 2 and 4 in. wg, for 9 in. thick bed; 
beds of 1, 3, and 101% in. were also investigated under wide 
range of operating conditions; ceramic filters and crushed 
refractory beds also tested. 


Tower Purifiers at Beckton. Gas J v 300 n 5016 Oct 21 
1959 p 148-9. Balfour-Lecoeq plant consists of 15 towers each 
holding 16 trays with total capacity of 30 MMecf of coal gas 
per day; unpurified gas from horizontal retort houses is 
brought by 48 in. main and divided into three streams, in 
each of which are five towers; after purification, streams join 
at common outlet and gas passes to holders; each of 16 trays 
in tower carries charge of 25 to 30 tons of bog/ore/oxide 
mixture; oxide treatment plant description. 


Ueber die Moeglichkeiten der Bildung von Stickoxyd im 
Koksofengas und die Aenderung des NO-Gehaltes im Gas auf 
dem Wege der Gasaufbereitung, D.P.BANERJEE. Gas- u 
Wasserfach v 101 n 5, 7, 11 Jan 29 1960 p 102-6, Feb 12 p 
152-6, Mar 11 p 261-3. Possibility of formation of nitrogen 
oxide in coke oven gas and change of NO content in gas 
through gas purification; investigation of origin of nitrogen 
oxide in gas; influence of electric tar-filter on NO content; 
NO content in coke oven gas and formation of tar. 


Use of Membrane Filters for Determining Size of Dust 
Agglomerates as They Actually Exist in Gas Stream, L.J. 
KANE, H.C.WRIGHT, C.C.SHALE. US Bur Mines—Report 
Investigations n 5637 1960 30 p. Size and size-distribution of 
agglomerates as they exist when synthesis gas derived from 
gasification of coal reaches filter was determined by using 
membrane filter in conjunction with dust count under micro- 
scope; membrane filter is cellulosic sheet about 150u thick 
containing millions of holes per sq em; membrane filter has 
advantage of obtaining uniform dispersion of dust. 


Desulphurization. Equilibrium Pressures of Hydrogen Sulfide 


and Carbon Dioxide Over Solutions of Potassium Carb 
J.S.TOSH, J.H.FIELD, H.E.BENSON, R.B-ANDERSON, US 
Bur Mines—Report Investigations n 5622 1960 25 p. Study 
was made to obtain equilibrium data for evaluating feasibility 
of using solutions of hot potassium carbonate for removing 
hydrogen sulphide from gas mixtures; once (KHCOs) (KHS) / 
(K2COs) ratio is determined, partial pressure of hydrogen 
sulphide can be obtained from curves. 
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Oxide Purifiers—Influence of Frequency of Rotation, R.J.S. 
THOMPSON. Gas World v 151 n 3934 Jan 9 1960 p 114-19. 
Description of method for removing HeS from manufactured 
gases, whose basic reaction is one between FeO3 and HS 
which results in production of water, iron sulphide and heat ; 
types of equipment used and their efficiency; methods for 
rotation while one purifier is being charged; pilot plant 
experiment and future developments. 

Removing Hydrogen Sulfide By Hot Potassium Carbonate 
Absorption, J.H.FIELD, G.E.JOHNSON, H.E.BENSON, J.S. 
TOSH. US Bur Mines—Report Investigations n 5660 1960 19 
p. Hot carbonate purification will remove hydrogen sulphide 
from gas mixtures of low or high concentration of this 
component; presence of some carbon dioxide in feed gas is 
necessary for regeneration of solution; carbon dioxide aids 
in decomposing bisulphide and retards formation of potassium 
sulphide; rate of removing hydrogen sulphide is favored by 


increased temperature of carbonate solution and by short 
contact time. 


Removing Hydrogen Sulphide by Liquid Purification, A.R. 
MYHILL. Gas J v 301 n 5027, 5028 Jan 6 1960 p 22-4, 30, 
Jan 13 p 68-70, 72. Systems used for liquid purification; 
Manchester and Perox systems; design, process and operation 
of W-D-Koppers vacuum carbonate system which is absorp- 
tion process in which H2S is first absorbed in sodium carbonate 
solution and spent wash liquor is then reactivated by heating 
under reduced pressure instead of by air-blowing; Rectisol 
process description. 


Theoretische Grundlagen der Trockengasentschwefelung, P. 
MICHAELIS. Gas- u Wasserfach v 101 n 5 Jan 29 1960 p 
97-102. Theoretical principles of dry gas desulphurization; 
removal of hydrogen sulphide by addition of air to untreated 
gas and catalytic oxidation of hydrogen sulphide. 

Scrubbers. Entstaubungsverfahren von Gasen, E.WEBER, W. 
BRUCHHAEUSER. Aufbereitungs-Technik v 1 n 10 Oct 1960 
p 429-35. Method for removing dust from gas; processes 
involving exclusively mass forces acting upon particles them- 
selves, thus effecting separation of dust; in these processes, 
dust catchers and cyclones of all types play leading part; 
however, these processes remove only relatively coarse dust 
particles; dry removal of finest dust particles can be realized 
by sack- and cloth-filter installations. 


Gas Purification by Rectisol-Process, H.U.KOHRT. Institut 
Int du Froid—Annexe au Bul—Commission 6, Karlsruhe, 
1958 p 9-19. Process is characterized by application of refrig- 
eration to low temperature scrubbing and by using polar 
organic liquids, especially methanol, as scrubbing agent; basic 
diagram of Rectisol process; application to gasification of 
coal, purification of gas high in sulphur, producing selectively 
pure CO2, gas purification for ammonia and urea synthesis, 
recovery of acetylene from pyrolysis gases. 


Sulphur Removal. See Gas Purification—Desulphurization. 
GAS RETORTS. See Gas Manufacture; Gas Plants. 


GAS STORAGE 
See also Gas Holders. 


Liquefaction and Storage of Natural Gas for Peak Shaving, 
A.R.YOUNG. Am Gas Assn—Operating Section Proc 1959 
Paper n CEP-59-17 p P-187-200. Progress and development 
of gas liquefaction and storage; design, process, equipment, 
plant and economic considerations relative to expander 
eycle liquefaction are discussed. 

Computer Applications. See Gas Storage—Underground. 
Underground. See also Petroleum Gas, Liquefied—Storage. 


Back-Pressure Tests on Gas-Storage Projects, C.J. WALKER, 
J.S.MILLER, H.N.DUNNING. US Bur Mines—Report In- 
vestigations n 5606 1960 30 p. Theoretical considerations, 
experimental procedures, results of conventional back-pressure 
tests, isochronal performance tests, and special back-pressure 
tests; back-pressure tests show that wellhead deliverability 
tests are more practicable than those based on bottom-hole 
conditions ; new measures of deliverability are suggested. 


Bibliography on Underground Storage. Am Gas Assn— 
Operating Section Proc 1959 Paper n OP-59-4 29 p. Bibliog- 
raphy, of 560 technical articles relative to natural gas storage 
costs, engineering principles, problems and techniques, which 
is arranged alphabetically by publication and under each pub- 
lication alphabetically by author; articles are cross referenced 
to publication listing; supplemental bibliography. 

“Bubble” Method May Revolutionize Gas Storage, D.HALE. 
Am Gas J v 187 n 7 July 1960 p 17-18. Formation require- 
ments and where it can be used are examined for method 
whereby eight water injection wells are drilled in circle 
around gas injection well; into wells on periphery, enough 
water will be injected to form connecting ‘wall’? of water 
beneath cap rock structure; this ‘wall’? of water provides 
gas-tight seal that completely encloses ‘‘container” in middle 
into which gas can be injected. 

Computer Application to Gas-Storage Aquifer, D-CORNELL. 
Oil & Gas J v 57 n 45 Nov 2 1959 p 72-7. Frontal advance 
calculation for displacement of gas and water in gas storage 


GAS STORAGE—Continued 


aquifers has been programmed for solution using digital com- 
puter; by this means gas and water saturations and ratios 
of flow rates of gas and water may be calculated; application 
to elementary problem in gas storage aquifer fluid mechanics. 


Conditions de fonctionnement et équipement du réservoir 
de Lussagnet, E.CLARAC, L.SOCRATE. Institut Francais du 
Petrole et Annales des Combustibles Liquides—Revue v 15 
n 3 Mar 1960 p 514-28. Conditions of performance and equip- 
ment of Lussagnet underground storage; results of study 
conducted on natural gas underground storage at Lacaq; pre- 
liminary study of reservoir; evaluation of storage capacity; 
completion of wells; data on reservoir performance. 


Gas Storage at 5000 Psi, F.TRILLIS. Petroleum Engr v 32 
n 5 May 1960 p D37-8, 40, 42. Leidy gas storage field in 
north-central Pennsylvania is operating in its initial phase 
and delivered approximately 12 MMM ecu ft of gas during 
1959-60 season; ultimately deliveries will reach 60 MMM cu 
ft; use of heavy wall pipe; design of compressor station. 


Michigan Consolidated Doubles Storage Compressor Capacity 
at Six Lakes. Gas Age v 125 n 7 Mar 31 1960 p 26-8. Detroit, 
Mich compressor installation comprises ten 2000-hp engines 
in addition to four oil bath cleaners, four aftercoolers and 
fourth dehydration tank; 53 billion cu ft storage capacity 
at Six Lakes near Detroit stores excess of summer supply 
for winter use, 1300 ft below ground in old gas field; project 
raises total pumping facilities to 40,000 hp. 


Natural-Gas-Storage Capacity Jumps 12%, R.B.BIZAL. Oil 
& Gas J v 58 n 22 May 30 1960 p 89-94. Industry has 217 
existing or planned storage areas in 22 states to take care 
of winter demand; more than 25 construction projects are 
under way, testing, or proposed; location of existing and 
planned storage capacity; data on gas storage capacity by 
states. 


Pressure Storage of Town Gas in Prepared Underground 
Cavity, E.CROWTHER. Instn Gas Engrs—Publ n 558 for 
meeting Nov 17-18 1959 29 p. Preparation of cavity in natural 
seam of rock salt situated 4% mi below ground level and its 
use as pressure vessel for town gas storage; project, which 
cost £100,000 is capable of containing at 30 atm pressure, 
10 million cu ft of gas; gas compressing plant, power supply, 
cooling system, and mains, valves and governors are de- 
scribed; capital and operating costs are tabulated; effects of 
compression and residence in storage are discussed. 


Simultaneous Underground Gas Storage and Secondary 
Oil Recovery, W.F.BURKE. J Petroleum Technology v 12 n 7 
July 1960 p 22-6. Two depleted oil fields used for underground 
storage of natural gas; both of these fields are recovering 
erude oil as result of high pressure gas injection under gas 
storage operation; histories of fields prior to storage opera- 
tions; reasons for their selection as underground storage 
reservoirs and their performance both as storage fields and 
secondary recovery projects. 


Stockage souterrain de gaz, L.SOCRATE. Technique Moderne 
v 52 n 8 Mar 1960 p 141-8. Underground gas storage; con- 
ventional and underground methods of storage are reviewed, 
with specific account of gas storage in permeable water bear- 
ing media; problems of prospecting, evaluation, and structural 
testing of sites for installation and subsequent retrieval of gas 
from underground reservoirs are discussed; technical evalua- 
tion of underground reservoirs in present use, or those under- 
going construction, is given. 


Stockage souterrain de gaz liquefies, E.CLARAC. Technique 
Moderne v 52 n 3 Mar 1960 p 149-53. Underground storage of 
liquefied gases; review of techniques less than 10 yr old for 
underground storage of propane, isobutane, and butane, which 
enables storage of greater quantities at lower cost than pos- 
sible by use of tanks; application to future French needs, 
of methods in current use only in United States, considers 
types of natural and man made reservoirs which are available 
for conversion to storage sites, 


Storage of Gas in Water Sands, D.BALL, P.G.BURNETT. 
Am Gas Assn—Operating Section Proc 1959 Paper n GSTS- 
59-9 p T-63-84. Requisites, types of sedimentary rocks, selec- 
tion criteria, gas injection and withdrawal techniques, and 
design of underground storages, to meet short peak day de- 
mands in most economical manner possible are examined; it is 
shown that porous rock storage costs $1.00 or less per thousand 
cu ft of capacity and from 2¢ to 3¢ per thousand cu ft of gas 
withdrawn; ten water-sand storages listed. 


Techniques employees pour l’étude et la realisation de 
stockages souterrains de gaz dans des reservoirs aquiféres, E. 
CLARAC, R.MONICARD, L.RICHARD. World Petroleum Con- 
gress, Fifth—Proc New York, NY June 1959 See VIII p 81- 
102. Techniques used for study and realization of underground 
gas storage in aquifers; in France, at Beynes, near Paris, 
storage has been developed; other, situated at Lussagnet, has 
been developed near Lacq; some drilling and cementing opera- 
tions required new techniques for completion muds and 
cements. 

GAS SUPPLY. See Gas Industry; Gas Manufacture; Gas Pipe 
Lines; Gas Plants; Natural Gas Supply; Petroleum Gas, 
Liquefied. 
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GAS TANKS. See Gas Holders. 
GAS TRANSMISSION. See Natural Gas Pipe Lines. 
GAS TURBINE POWER PLANTS 

See also Gas Turbines—Free Piston Engine. 


Aufstellung einer Energiebilanz fuer eine Gasturbinenanlage, 
N.ELSNER, W.FRATZSCHER. Dresden. Hochschule fuer Ver- 
kehrswesen—wWissenschaftliche Zeit v 6 n 1 1958-59 p 71-9. 
Establishment of energy balance for gas turbine plant; detailed 
manner of performing required computation for design _of 
energy diagram to correct scale is described; first gas turbine 
testing plant for gas carbonization, at Lauchhammer, was 
used as practical example. 


Data Logger Helps Protect Turbines, Reduces Manpower, 
C.M.WHITE, A.H.CSEPE. Elec World v 154 n 17 Oct 24 
1960 p 86, 88. New data logger, in operation at British Colum- 
bia Power Commission’s Georgia Station to protect four gas 
turbines; selected operating data is presented in digital form 
on printed log sheet by automatic typewriter at predeter- 
mined intervals; input switching circuits select in sequence 
thermocouples and resistance-temperature devices; signal ob- 
tained is directed to alarm detection system and compared to 
set point to determine whether or not alarm condition is to 
be shown. 


Economies of Gas Turbine for Peaking, J.O.STEPHENS, 
B.L.LLOYD. Elee Light & Power v 38 n 12 June 15 1960 p 
102-6, 125. Study of model electric utility system to ascertain 
economies of adding gas-turbine peaking capacity and de- 
ferring installation of additional base-load capacity over both 
short and long terms; net savings result in each of three time 
cycles studied. 


Outdoor Reheat Plant Costs $93 per Kw, W.H.McALPIN. 
Elec World v 153 n 24 June 13 1960 p 50-1. Minimum plant 
construction and operating expenses achieved for Dallas 
Power & Light Co’s new North Lake steam station; 175-Mw 
first unit features outdoor construction and elimination of 
spare feed pump; lower operating expenses are expected from 
use of reheat to save fuel and from extensive use of automatic 
controls; natural gas is primary fuel. 


British Columbia. Some Features of Port Mann Gas Turbine 
Generating Station, T.IINGLEDOW. Eng J v 48 n 5 May 1960 
p 64-7; see also Elec World v 153 n 5 Feb 1 1960 p 36-9. 100 
mw station is fully automatic, controlled remotely from con- 
trol room 15 mi away; plant will supplement hydro genera- 
tion under adverse water conditions and provide standby for 
outages and peak loads of short duration; installation com- 
prises four Brown Boveri 25,000 kw two-shaft open cycle 
units; primary fuel is natural gas or crude oil, in case of 
emergency; each gas turbine drives 30,000 kva air-cooled tur- 
bogenerator. 


World’s Largest Gas-Turbine Power Station, Port Mann in 
Canada, R.SCHMIED. Brown Boveri Rev v 47 n 1-2 Jan-Feb 
1960 p 67-72. Station operated by British Columbia Electric 
Co, Vancouver, contains four 2-shaft Brown Boveri gas turbo- 
sets, each rated at 25 Mw; turbines operate on natural gas 
taken from h-p gas pipeline near station; details of auto- 
matic and remote control; load-dispatching center in Van- 
couver ; system employs coded pulse trains, each command hay- 
ing its own current-time characteristic; coded program is 
transmitted by means of frequency-shift channel. 

Cement Plants. See Cement Plants—Venezuela. 


France. La Centrale de Tours. Société Francaise des Mecani- 
ciens—Bul v 10 n 381 1960 p 48-80. Three articles on power 
plant in Tours, France. Conclusions drawn from tests and 
operation of free piston gas generators and gas turbine, P. 
SZERESZEWSKI, 43-54; New thermal E.D.F. equipment with 
free piston gas generators, post-combustion chamber and ex- 
pansion turbine of 5.500 kw, A.CHARRIER, 55-75; Noise 
problems due to utilization of free piston gas generators, and 
their solution, P.BARON, 77-80. 


Germany. See also Gas Turbine Power Plants—Iron and Steel 
Plants. 


Messergebnisse der ersten kohlenstaubgefeuerten Heiss- 
luftturbinenanlage fuer Stromerzeugung und Heizwaermelie- 
ferung K.BAMMERT, C.KELLER. Brennstoff-Waerme-Kraft 
v 12 n 2 Feb 1960 p 62-4. Test results from first pulverized 
fuel fired industrial hot air gas turbine for power generation 
and space heating; summary of measurements and tests taken 
at power plant at Ravensburg, Germany, which has max 
output of 2.3 Mw and produces net waste heat of 4.26-16° 
keal/hr, half of which is used for space heating; operational 
experience. 


25% Thermal Efficiency with Pulverised-Coal Firing Gas- 
Turbine Plant of 2000 kW Output, H.FRUTSCHI, W.HAAS. 
Escher Wyss News v 82 n 2/3 1959 p 65-8. Cooperative de- 
velopment project of Escher Wyss and Gutehoffnungshuette 
and Kohlescheidungs-Gesellschaft was shut down temporarily, 
to replace heat exchanger with new unit after 16,200 hr of 
operation; during overhaul of plant it was found that al] 
components were in good condition; neither machine nor its 
associated equipment required replacement or reconditioning ; 
results of measurements; diagram of heating and _ cooling 
water circuits. 


GAS TURBINE POWER PLANTS—Continued 


Wirkungsgradmessungen an_ einer kohlenstaubgefeuerten 
Heissluftturbine, H.KRESS. Motortechnische Zeit v 21 n 
Mar 1960 p 87-9. Efficiency measurements on pulverized coal 
fired hot air closed cycle turbine; results of measurements 
carried out on 2-Mw capacity installation for power plant in 
Ravensburg, Germany, showing efficiency of 25%; when 
taking into account heat furnished by plant for purpose of 
heating factory buildings, overall thermal efficiency of 55 to 
60% is arrived at. 

Great Britain. Remote Control Gas Turbine Power Station 
Goes into Service, Gas & Oil Power v 55 n 660 Jan 1960 p 
5-7. Gas turbine engine is power unit for new British robot 
power station recently commissioned by South West Elec- 
tricity Board; station has output of 3000 kva, designed to be 
operated during periods of heavy demand from control room 
100 mi away; details of design of turbogenerator and remote 
control system are given; full power can be reached within 3 
min of switching on. 


Iron and Steel Plants. See also Iron and Steel Plants—Power 
Supply. 

Die erste Gasturbinenanlage auf einem deutschen Huetten- 
werk, K.MUELLER-TRIMBUSCH. Allgemeine Waermetechnik 
v 9 n 8-9 1959 p 191-8. First gas turbine installation in 
German ironworks; fuel is blast furnace gas and oil. 


Verschmutzung und Korrosion der Stroemungsmaschinen 
von Gasturbinenanlagen im Huettenwerk, H.PFENNINGER. 
Stahl u Hisen v 80 n 12 June 9 1960 p 796-801. Fouling and 
corrosion of turbomachinery in gas turbine installations of 
steel plants; effect of dust in air and blast furnace gas on 
fouling, erosion, and corrosion of blades of air and blast fur- 
nace gas compressors and of gas turbines; effect of fuel oil 
(ash analyses); testing equipment. 


Noise. See Gas Turbine Power Plants—France. 


Oklahoma. Maintenance of Simple-Cyele Natural-Gas-Burning 
Gas Turbines During Ten Years’ Operation in Utility Service, 
J.W.BLAKE. ASME—Paper 60-AV-20 for meeting June 5-9 
1960 7 p. Initial gas turbine unit used as prime mover for 
utility service in United States was placed in operation by 
Oklahoma Gas and Electric Co on July 29, 1949; second unit 
was added in 1952; units are of simple cycle single shaft 
design, operating at 6700 rpm and connected through reduc- 
tion gear to 8600 rpm 4000-kw, 0.8 pf generator; summary of 
operating and maintenance experience over 10-yr period. 

Reandbys See also Gas Turbine Power Plants—British Colum- 
ia. 

3 MW Gas-Turbine Generators, A.N.IRENS. Instn Elec 
Engrs—J v 6 n 64 Apr 1960 p 213-14. Features of small 
emergency generating station at Princetown, Devon, equipped 
with 4250 hp internal-combustion engine and controlled by 
telephone; economic advantages of small sets and_ their 
future, particularly in remote parts of country. 


Waste Heat Utilization. See Gas Turbine Power Plants—Ger- 
many. 


GAS TURBINES 


See also Aircraft—Auxiliary Equipment; Aircraft Engines, 
Jet and Turbine; Blast Furnaces—Blowers; Diesel Engines— 
Gas Turbine Applications; Gas Turbine Power Plants; 
Heating—District ; Natural Gas Pipe Lines—Compressor Sta- 
tions; Petroleum Pipe Lines—Pumping Stations; Power 
Plants—Gas and Steam Turbine Combined; Sewage Treat- 
ment Plants—Gas Turbines. 


Aerodynamics of Tube-Type Gas-Turbine Combustion Cham- 
ber Entry Sections, J.L.LIVESEY, P.K.JONES, E.PARKER, 
J.P.SSHAW. J Mech Eng Science v 2 n 3 Sept 1960 p 202-26. 
Term, entry section, is used to describe that part of combus- 
tion chamber in which diameter changes from that of com- 
pressor outlet pipe to maximum chamber diameter, and in 
which bifurcation of flow into primary and secondary flow 
paths occurs; analysis of losses occurring in secondary flow 
is based on four discrete component losses including entry 


bend loss, diffuser loss, final bend loss, and loss due to sepa- 
ration at snout lip. 


Arbeiten zur Entwicklung der Verbrennungsturbin X 
FRIEDRICH. Siemens Zeit v 33 n 11 Nov 1959 P 691-7. SWwork 
on development of combustion gas turbine; how axial-flow 
compressor, combustion chamber and turbine were developed 
one after other, tested separately and finally assembled to 
form main group of 1.5-Mw combustion gas turbine; con- 
struction of complete 2.8-Mw combustion gas turbine unit; 
5.6-Mw blast-furnace gas turbine for smelting plant. 


Auswahl und Einfluss verschiedener Arbeitsgase auf die 
Gasturbine mit Kernreaktor, W.PFLAUM, D.REIHER. Motor- 
technische Zeit v 21 n 1 Jan 1960 p 20-2; see also English 
translation in Engrs’ Digest v 21 n 2 Feb 1960 p 94-5, 127. 
Suitability of various gases as working media for nuclear 
reactor-gas turbine combination; influence of various gases 
on performance of reactor-turbine shows that helium, neon, 
nitrogen, and carbon dioxide have best overall properties. 


Big Gas Turbines. Gas Turbine v 1 n 4 July-Aug 1960 
p 26-31. Worldwide tabulation of gas turbine installations of 
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1800 hp and up covers all applications except aircraft uses, 
and is based on data supplied by manufacturers in United 
States and abroad; identity of owners and location of instal- 
lations also tabulated. 


Brown Boveri Gas Turbines for Inlet Temperature of 750 C 
H.PFENNINGER. Brown Boveri Rev v 47 n 1-2 Jan/Feb 1960 
p 35-64. Maximum admissible gas inlet temperature is gov- 
erned by quality of fuel, material used for blading, rotor, 
turbine casing and gas admission pipes, cooling of parts in 
contact with hot gases, and system adopted for blading, i.e. 
impulse or reaction ; description of seven Brown Boveri instal- 
lations in service in various countries and operational experi- 
ence gained. 


Development Experience with Prototype Gas Turbines, J.E. 
COOK. Combustion v 31 n 12 June 1960 p 55-60. In 1955 
modernization of refineries in Wakayama, Japan and Palem- 
bang, Sumatra Standard-Vacuum Oil Co selected gas turbines 
over full condensing steam turbines as driving units for gas 
compressors and air blowers in order to benefit from fuel 
economy derived through burning tail gas produced by crack- 
ing unit; problems of operation and maintenance experienced 
with prototype units; recommendations for future design. 


Economics of Industrial Gas Turbine, D.PANAR. Eng J v 
43 n 8 Aug 1960 p 59-63. Peak power supply by small size 
gas turbine and by steam power generator in addition to 
purchased power at Univ of Alberta; own steam power 
generation is by-product of steam generation for heating and 
processing purposes; gas turbine power generation is used in 
periods when steam is not available in necessary quantities; 
for economy, gas turbine exhaust gases are used to supply 
considerable amounts of process steam; special instrumenta- 
tion for gas turbine to allow students to study performance. 


English Electric EM85 Gas Turbine. Gas & Oil Power v 
55 n 663 Apr 1960 p 83-7. New medium power unit designed 
for wide application such as geared turbogenerator set, or for 
direct coupled or geared drive of compressors, pumps and 
blowers for natural gas transmission or crude oil pumping; 
operation with liquid or gaseous fuels; discussion of cooling 
and internal insulation, compressor, charging turbine, power 
turbine, bearings and lubrication system, fuel system, gearbox, 
control and protection equipment; performance of twin shaft, 
open cycle, 8000 hp unit. 

Experimental Study on Radial Turbine, with Special Refer- 
ence to Influence of Number of Impeller Blades on Perform- 
ance Characteristics, IWATANABE, T.ANDO. Japan Soc 
Mech Engrs—Bul v 2 n 7 Aug 1959 p 457-62. In study, im- 
pellers with 4, 8, 16, 24 and 32 blades were employed, and 
radial turbine was driven by compressed air from Roots 
blowers; measurements of pressure, temperature, flow direc- 
tion and absolute velocities at entrance of impeller were 
made by yaw meter; results indicate optimum number of 
impeller blades is not less than that of centrifugal compres- 
sor; applicability to fire pump drive and exhaust turbines 
for superchargers. 

500-H.P. Design of Moderate Fuel Consumption. Oil Engine 
& Gas Turbine v 27 n 315 Jan 1960 p 257-9. New prototype 
gas turbine designated Basilisk presently undergoing develop- 
ment tests by David Budworth Ltd; design of unit incor- 
porates simple open cycle, single shaft configuration, embody- 
ing 2-stage single sided centrifugal compressor driven by 
3-stage axial flow turbine and combines proven aircraft and 
industrial features; design and construction described. 


Gas Turbine—Perspective, T.SSAWYER. Gas Turbine v 1 n 1 
Jan-Feb 1960 p 14-19. Resumé of gas turbine manufacturers 
and their products; included are American built products, and 
European units and designs being marketed in United States. 


Gas Turbines Experience—Record, J.W.SAWYER. Gas Tur- 
bine v 1 n 1 Jan-Feb 1960 p 22-5. Fields and applications in 
which gas turbines have proven their superiority and reli- 
ability; economic advantage of gas turbines as compared to 
traditional power generation equipment also discussed; tabular 
and graphical data. 


High-Speed Three-Stage Canadian-Designed Gas Turbine, 
A.CRAIGON. Can Machy v 70 n 11 Nov 1959 p 74-6. After 
starting out with “toy-sized” vertical shaft unit, H.R.BEEBE 
built prototype rated 125 shp at 9000 rpm; centrifugal com- 
pressor will take in and compress 265 cfm of air gas mixture 
to minimum of 50 psig; peculiar and novel feature of unit is 
that, while it has no reciprocating parts, it gives purely rota- 
tional similarity to four-stroke cycle principle. 


Three-Stage Liquid-Cooled Gas Turbine, S.ALPERT, R.E. 
GREY, W.O.FLASCHAT. Gas & Oil Power v 55 n 664 May 
1960 p 124-9. Design and test work performed during develop- 
ment program of 3 stage, liquid cooled gas turbine that would 
utilize minimum of strategic materials (Ni, Cr, Mo, W, Co, 
Cb, Be) in operation at 1750 F inlet temperature, with closed 
water cooling system for rotor blades, and air cooling of 
stators; results of development, which will utilize compressor 
also developed by Solar Aircraft Co for its 500 hp Jupiter gas 
turbine; heat transfer data correlated well with expected 
values. 
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Automotive. See also Gas Turbines—Free Piston Engine; Gas 
Turbines—Materials. 


Advanced Automotive Gas Turbine Engine Concept, I.M. 
SWATMAN, D.A.MALOHN. SAE—Paper n 187A for meeting 
June 5-10 1960 10 p; see also abstract in SAE—J v 68 n 9 
Sept 1960 p 27-9. Philosophy applied by Ford Motor Co in 
developing gas turbine for heavy trucks centered around 
search of different cycles; component efficiencies used in 
eycle analyses and cycles investigated; cycle comparison and 
part-load investigation; near constant-speed feature of h-p 
spool combined with almost constant reheat-burner tempera- 
ture and varying air-flow characteristics of l-p spool produced 
excellent part-load fuel economy in cycle n 11; engine using 
this cycle is under development. 


Gas Turbine Power for Earthmoving Vehicles, L.J.NUT- 
TALL, M.L.BALCOM. SAE—Paper n S-244 for meeting Apr 
5-6 1960 18 p. Development history of T58-GE-6 gas turbine 
for aircraft, military helicopter, marine and industrial appli- 
cations; conversion of tracked vehicle used by Marine Corps 
to gas turbine power to obtain higher payload capability ; 
vehicle designated LVTPX-10, will employ General Electric 
Model 720 (or T58-GE-6) engine in conjunction with Jered 
ST-1200-4 transmission; performance improvement; applica- 
tion of turbine to earthmoving equipment. 


General-Motors-Allison-Automobil-Gasturbine GT 305. Motor- 
technische Zeit v 21 n 1 Jan 1960 p 22-7. General Motors, 
Allison automotive gas turbine GT 305; development and con- 
struction of gas turbine and major components; schematics. 


Place of Gas Turbine in Off-Highway Equipment, J.M. 
STEPHENSON. SAE—Paper n S-239 for meeting Apr 5-6 
1960 (Central Illinois Sec) 8 p; see also SAE—J v 68 n 6 
June 1960 p 52-3. It is shown that with advent of small, 
lightweight turbines delivering 1000 hp and up, large highly 
mobile vehicles can be built which have not been possible 
with piston engines; summary of engine and transmission 
characteristics which will be required by these vehicles; possi- 
ble fleet of vehicles, using same tractor and wheels is shown: 
power shovel with 10 cu yd bowl; bulldozer with 25 ft blade; 
and 6-wheel flatbed trailer transporting 100 ton payload. 


“Whirlfire’ Hauls Ore, F.L.SCHWARTZ. Gas Turbine v 1 
n 3 May-June 1960 p 32-4. GMT-305 ‘‘Whirlfire’’ 225 hp 
regenerative gas turbine manufactured by Allison Div, Gen- 
eral Motors Corp, and being installed in truck for hauling 
nickel ore at open-pit mine of International Nickel Co, marks 
first time that automotive gas turbine engine has been sub- 
jected to rugged requirements of such operation; description 
of design and construction of gas turbine engine that will 
enable truck to cover two grueling miles up to 8% grade, 
from shovels to crushing plant, carrying 32 ton load. 


Auxiliary. See Gas Turbines—Marine. 


Blades. See also Gages—Thickness Measuring; Gas Turbines— 
Compressors ; Gas Turbines—Inspection ; Gas Turbines—Manu- 
facture; Gas Turbines—Materials; Gas Turbines—Vibrations. 


Presentation of Blade-Design Method for Axial-Flow Tur- 
bines, Including Design and Test Results of Typical Axial- 
Flow Stage, F.BAUMGARTNER, R.AMSLER. ASME—Trans 
—J Eng for Power v 82 Ser An 1 Jan 1960 p 19-26. Indexed 
in Engineering Index 1959 p 521 from Paper n 59-GTP-4. 


Coal Burning. See also Power Plants—Gas and Steam Turbine 
Combined. 


Bureau of Mines Coal-Fired Gas Turbine Research Project, 
J.P.McGEE, R.C.COREY. Combustion v 31 n 10 Apr 1960 
p 67-72. Development of coal-fired open-cycle gas turbine 
capable of operating 25,000 to 50,000 hr without excessive 
forced outages for reblading or other expensive repairs will 
depend on well-conceived and coordinated basic and applied 
research directed toward minimizing erosive and corrosive 
effects of mineral matter in coal; Bureau’s program is de- 
signed to consider factors of optimum coal fineness, dust col- 
lector efficiency, and other variables. 17 refs. 


Combustion. See also Aircraft Engines, Jet and Turbine— 
Combustion; Aircraft Fuels—Combustion; Gas Turbines— 
Fuels. 


Film Vaporization Combustor, A.W.HUSSMANN, G.W. 
MAYBACH. SAE—Paper n 187B for meeting June 5-10 1960 
23 p. Concept of film vaporization which led to invention of 
M-system for diesel engines; study carried out at Pennsyl- 
vania State Univ to apply same principle to gas turbine 
combustors ; following elements were retained: fuel is spread 
as film on wall of “vaporizer tube’; primary air flows 
through tube with vigorous swirl; walls are kept relatively 
cool and heat of evaporation is taken from combustion itself 
by means of recirculating combustion products in core of air 
swirl; design of prototype. 

Compressors. See also Aerodynamics—Cascades; Aircraft En- 
gines, Jet and Turbine—Testing; Disks—Rotating; Flow of 
Fluids—Visualization; Gas Turbines—Vibrations. 

Actuator Dise Analysis of Inlet Distortion and Rotating 
Stall in Axial Flow Turbomachines, H.YEH. J Aero/Space 
Sciences v 26 n 11 Nov 1959 p 739-53. Flow behind rotor blade 
row due to arbitrary inlet distortion along both circumferen- 
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tial and spanwise directions is treated; it is shown that span- 
wise and circumferential distortion waves interact; using 
same approach to problem of incipient stall, analysis shows 
that there can be two types of self induced distortion—purely 
spanwise, axisymmetric, and traveling, circumferential plus 
spanwise type. 

Analiz yrezul’tatoy ispytanii osevykh kompressorov vsere- 
zhimnoi gazoturbinnoi ustanovki, B.M.LIKHTEREV. Akade- 
miya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh Nauk, 
Energetika i Avtomatika n 6 Nov-Dec 1959 p 59-67. Analysis 
of experimental results for axial compressors of universal 
duty gas turbine installation; refined calculation method 
utilizing data on flow through flat blade rows. 


Controlled Radial Energy Gradient in Axial Flow Compres- 
sors, E.M.REX. Aerospace Eng v 19 n 10 Oct 1960 p 22-3, 64, 
67. Method is presented whereby designers may use two- 
dimensional analysis in place of three-dimensional means to 
approach problems of axial flow compressors; in controlling 
radial energy gradient, key factor is to have axial velocity 
invariant with radius. 

Experimental Investigation of Stalled Flow of Single-Stage 
Axial Flow Compressor, M.D.WOOD, J.H.HORLOCK, E.K. 
ARMSTRONG. Aeronautical Quarterly v 11 pt 2 May 1960 
p 159-70. Study at Univ Eng Laboratory, Cambridge, shows 
that variation of axial spacing between neighboring blade 
rows can alter stall characteristics; stall cell patterns and 
changes of slope in stage temperature and pressure rise 
characteristics are explained in terms of stall propagation; 
strain gage tests on stator blades indicate possibility of large 
dynamic stresses occurring when stall cell frequency is equal 
to blade natural bending frequency. 


Experimental Study of Jet-Flap Compressor Blades, E.L. 
CLARK, Jr, D.E.ORDWAY. J Aero/Space Sciences v 26 n 
11 Nov 1959 p 698-702, 738. Results of experimental investiga- 
tion to determine feasibility of using jet flap to improve 
section characteristics of axial flow compressor blade; airfoil 
tested was NACA 65(12)10 blower blade with thickened trail- 
ing edge, internal design of blade and resulting jet flow; 
test results are presented in form of measured turning angle, 
pressure rise, and lift coefficient and examined with reference 
to prevention of rotating stall. 


Investigation of Effect of Guide-Vane—Rotor Combination 
on Inlet Total-Pressure Distortions in Compressible Fluid, 
G.C.ASHBY, Jr. NASA—Tech Note n D-123 Dec 1959 15 p. 
Study to check effectiveness of 90° included angle between 
flow directions at compressor inlet, in attenuating distortion 
in compressible fluid; comparison of downstream measured 
distortion with that estimated by using equations of L.H. 
SMITH, Jr. (ASME—Trans Apr 1958, indexed in Engineering 
Index 1958 p 473) shows that magnitude of distortion behind 
i age ae very closely estimated by equation for incompressi- 
le fluid. 


Method for Predicting Off-Design Performance of Axial- 
Flow Compressor Blade Rows, G.K.SEROVY, E.W.ANDER- 
SON. NASA—Tech Note n D-110 Aug 1959 37 p. Investigation 
carried out at Iowa State College to study applicability of 
blade element approach to direct compressor problem; corre- 
lation of 2- and 3-dimensional cascade information for NACA 
65-(Aio)-series profiles over wide range of operating condi- 
tions and prediction of blade element deviation angles and 
relative total pressure losses; complete calculation system is 
developed for rotating or stationary blade rows and applica- 
tion discussed. 


Stall Propagation in Cascade of Airfoils, A.R.KRIEBEL, 
B.S.SEIDEL, R.G.SCHWIND. NASA—Tech Report n R-61 
1960 51 p. Study of stall propagation in stationary circular 
cascade in which high-speed schlieren and interferometer 
photography is used; analytical approach is suggested which 
is valid only for isolated blade row in infinite flow field, but 
not restricted to small unsteady perturbations or to assumed 
simplified cascade geometry; conditions for existence of as- 
sumed type of stall cells and equations derived for velocity of 
stall-cell propagation. 


Theoretical and Experimental Studies of Stall Propagation 
in Rows of Axial Flow Compressor Blades, M.D.WOOD. Aero- 
nautical Quarterly v 10 pt 4 Nov 1959 p 345-60. Analysis 
demonstrates possibility of small disturbance propagating 
along 2-dimensional row of axial flow compressor blades; 
theory predicts that all harmonics of this disturbance should 
propagate at particular velocity determined by static pressure 
rise characteristic for blading; results are applied to data 
obtained from 9- and 66-bladed cascades of airfoils and com- 
pared directly with velocities of propagation measured on 
cascades. 

Vergleich der dreidimensionalen Stroemungen durch Ver- 
dichterleitraeder, ete, G-LHUBERT. Zeit fuer Flugwissenschaf- 
ten v 8 n 8 Aug 1960 p 226-43. Comparison of 3-dimensional 
flow in compressor rotor with moving hub and straight com- 
pressed cascades; flow was tested in annulus formed by com- 
pressor case and hub behind compressor rotor; speed of rota- 
tion of hub, tip clearance of cylindrical blades of NACA 8410- 
section and pitch of blades was varied; results show cascade 
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flow not to be essentially influenced by relative motion be- 
tween blade tip and hub. 381 refs. 

Control. See also Natural Gas Pipe Lines—Compressor Sta- 
tions. 

ication of Static Switching to Control of Two 7,500-Hp 

Atco rs we ee Turbines, P.T.CARMACK, E.M.SMITH. 
AIEE—Trans v 79 Pt 2 (Applications & Industry) n 49 July 
1960 p 157-67. Considerations leading to adoption of static 
control for two gas turbines in chemical plant of Union Car- 
bide Caribe at Ponce, Puerto Rico, used to drive mechanical 
load consisting of air compressor; comparison between elec- 
tromechanical and static control circuits; operation of static 
control. Paper 60-52. 

Cooling. See also Aircraft Engines, Jet and Turbine—Cooling. 


Development of Three-Stage Liquid-Cooled Gas Turbine, 
S.ALPERT, R.E.GREY, W.O.FLASCHAR. ASME—Trans—J 
Eng for Power v 82 Ser A n 1 Jan 1960 p 1-9. Indexed in 
Engineering Index 1959 p 522 from Paper n 59-GTP-1. 


Izuchenie okhlazhdeniya turbinnykh lopatok vozdushnovo- 
dyanoi smes’yu, Ya.A.LEVIN. Teploenergetika v 6 n 12 Dec 
1959 p 48-6. Cooling of turbine blades with air water mixture; 
experimental study of external cooling of blades. 

Corrosion. See Boiler Corrosion and Deposits; Gas Turbines— 
Fuels. 

Deposits. See Boiler Corrosion and Deposits. 

Exhaust Gases. See Gas Turbines—Waste Heat Utilization. 


Free Piston Engine. See also Gas Turbine Power Plants— 
France; Gas Turbines—Marine; Ship Propulsion—Gas Tur- 
bine. 

Advances in Gas Turbines and Free Piston Engines and 
Their Impact on Petroleum Industry, G.W.FERGUSON. 
World Petroleum Congress, Fifth—Proe New York, NY. Sec 
VI June 1959 p 79-89 (discussion) 89-90. Information on 
fuel and lubricant requirements for military and commercial 
aviation gas turbines is given including specification data 
and inspection tests on representative fuels; application of 
gas turbines and free piston engines for industrial, railroad, 
marine and automotive purposes and their petroleum re- 
quirements. 

Compound Piston and Turbine Engines, A.L.LONDON. Gas 
& Oil Power v 54 n 659 Annual Tech Rey 1959 p 349-52. Re- 
view of 3 new additions to family of piston cylinder—high 
speed turbine engines; turbocompound engine, crank piston 
and turbine engine with turbo power output, and free piston 
and turbine engine with turbo power output; schematic dia- 
grams, tabular and graphical data. 

Les générateurs a_ pistons libres et l'industrie du pétrole, 
M.E.BARTHALON. World Petroleum Congress, Fifth—Proc 
New York, NY. Sec VI June 1959 p 45-61 (discussion) 61-2. 
Free piston engines and petroleum industry; state of develop- 
ment of free piston gasifiers and results obtained in various 
usages throughout world; description of new power station at 
Tours where constant pressure combustion chamber is in- 
corporated before turbine; future development of present gasi- 
fier and of geometrically similar engines; results of study on 
impact of free piston gasifiers on oil industry. 


Potential in Free-Piston Engine Principle, A.BRAUN. Eng 
Jv 43n 7 July 1960 p 57-61. Paper points out potential with 
regard to further developments possible with conventional 
engine principles of today; table shows representative values 
of volumetric compression ratio of different engine prin- 
ciples and corresponding thermal and actual efficiencies in 
percentage; it is concluded that free piston engines are in 
many regards superior to conventional power plants, but their 
power to weight ratio, compactness and fuel consumption can 
still be improved. 


Fuels. See also Aircraft Fuels; Gas Turbine Power Plants— 
Germany; Gas Turbines—Coal Burning; Gas Turbines—Free 
Piston Engine; Hydrazine; Liquid Fuels. 

Borverbindungen—energiereiche Kraftstoffe, K.H.KRAUSRE. 
Zeit fuer Flugwissenschaften v 8 n 6 June 1960 p 172-6. Boron 
compounds—energy rich fuels; fuels and propellants based 
on combination of boron, hydrogen, and carbon produced by 
Callery Chemical Co in Pittsburgh, Pa, have greater efficiency 
per unit of weight than hydrocarbons used previously ; boron 
compounds for general technical purposes are listed. 


Experience in Turbine Fuel Quality Control, D.N.HARRIS, 
G.T.COKER. World Petroleum Congress, Fifth—Proe New 
York, NY June 1959 See VIII p 123-41 (discussion) 141-3. 
Problem of trace quantities of reactive compounds such as: 
iron from pipes and tanks, sodium, ecaleium and magnesium, 
ete., from salt water, cadmium from plated surfaces, and 
traces of pipe line valve lubricant; development of new 
definitive analytical methods and evaluation techniques to 
establish requirements for filter/separators and selection of 
such equipment. 


Relation of Fuel Properties to Combustion Cleanliness in 
Small Gas Turbine Engine, M.J.BOEGEL, J.F.WAGNER. 
SAE—Paper n 114C for meeting Jan 11-15 1960 26 p; see 
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also abstract in SAE—J vy 68 n 4 Apr 1960 p 141, 1438. Study 
at Gulf Research Center to determine effects of fuels ranging 
from gasoline to diesel fuel on combustor deposition and 
exhaust smoking tendencies; results of light and heavy duty 
tests and continuous maximum power tests; deposition tend- 
encies of good and poor fuels could be predicted from several 
fuel properties and empirical fuel factors; naphthalenes and 
hydrogen-earbon ratio were among best correlation factors. 


Swiss Experience with Fuel Additives in Gas Turbines. 
World Petroleum Congress, Fifth—Proec New York, NY. 
Sec War June 1959 p 63-77 (discussion) 77-8. Experience with 
dolomite additive for protection against corrosion of austenitic 
steel tubes used in air heaters of closed-cycle gas turbines at 
700-800 Cs chemical and physical background of additive 
action and experimental data on effect of various substances 
against deposits and corrosion in open-cycle gas turbine at 
temperatures of 620, 650 and 680 C; experience with large 
open-cycle gas turbines in power stations. 


Gears. See Gears—Design. 


Inspection. Blade-Inspection. Aircraft Production v 22 n 6 
June 1960 p 226-33. Features of optical mechanical projector, 
designed by D.Napier & Son, Ltd, for measuring blades of 
up to 2%-in. in chordal width and 5 in. in length of airfoil 
section; it shows blade-profile on screen, at any station 
above to root platform datum, at magnification of 20 times; 
working of projector with particular details of drive linkage, 
lean correcting system, collimator-lens, and blade holding fix- 
ture; illustrations and diagrams. 


Profile Inspection. Aircraft Production v 22 n 4 Apr 1960 
p 132-5. Watson Manasty projector for examination of turbine 
blade and other profiles is based upon multi-probe delineation 
of form; purpose of projector is to give enlarged image of 
complete profile at single showing on screen of instrument; 
construction details of instrument which comprises projector, 
probes and workholding mechanism; how to use instrument. 


Lubrication. See Gas Turbines—Free Piston Engine; Lubrica- 
tion—Gas Turbines. 


Maintenance and Repair. Service Experience and Maintenance. 


Gas Turbine v 1 n 4 July-Aug 1960 p 16-20. Review of data 
presented at Aviation Conference, Dallas, Tex, June 5-9 1960 
covers results of almost 5 MM hr of gas turbine operation 
and experience in aircraft propulsion, gas pipeline pumping, 
power generation by utilities, auxiliary power, and marine 
applications; aspects of gas turbine reliability, operating 
difficulties, and patterns of inspection and maintenance are 
discussed. 8 refs. 


Manufacture. See also Aircraft Engine Manufacture; Aircraft 


Plants—Machine Tools; Brazing; Gas Turbines—Materials ; 
Gas Turbines—Small; Metals Cutting—Electric; Polishing ; 
Welding—Nickel Alloys. 


Die Anwendung der Schweisstechnik bei dem Bau von 
Gasturbinen, A.LUETHY. Zeit fuer Schweisstechnik v 50 n 8, 
9 Aug 1960 p 230-7, Sept p 273-7. Application of welding in 
construction of gas turbines; materials employed; welding 
procedures for various components described. (In German and 
French). 


Diffusion Coating Lets Turbines Run Hotter, W.R.FREE- 
MAN, Jr. Machy (NY) v 66 n 11 July 1960 p 136-7. Powdered 
metal protective coating on vanes in gas turbines increases 
shaft horsepower without major modification of engine de- 
sign for Avco Corp’s Lycoming Div; vanes are packed in 
Chromallizing compound in closed retort, and inserted in gas 
fired, atmosphere controlled furnace; in process, active ele- 
ments of powder combine with base metal to form new alloy; 
metal powder introduced is richest at surface, decreasing as 
depth from surface increases. 


Fasonnoe shlifovanie gazoturbinnykh lopatok na stankakh 
mod. KhSh-65, A.V.YAKIMOV, G.G.KRAVCHENKO. Stanki 
i Instrument v 31 n 3 Mar 1960 p 10-12; see also English 
translation in Machines & Tooling v 31 n 3 1960 p 11-13. 
Form grinding gas turbine blades on KhSh-65 grinding ma- 
chines; as result of interrupted cutting, impact loading takes 
place which is 3-4 times greater than stabilized loading; mo- 
ment of contact between grinding wheel and blade is accom- 
panied by impact causing increased work hardening on trail- 
ing edge of blade; application of flood cooling reduces impact 
loads by 25-30% and stabilized loads by 50-65%. 

Marine. See also Gas Turbines—Free Piston Engine; Ship 
Propulsion—Gas Turbine. 

Design and Development of Four Light-Weight High-Speed 
Marine Gas Turbines for Electric Generator Drive, A.W. 
POPE. Instn Mech Engrs—Proe v 172 1958 p 301-19. Indexed 
in Engineering Index 1958 p 475 from Int Shipbldg Progress 
Aug 1958. 

Essais au bane d’une turbine & gaz marine, H.SINOBAD, 
P.DUVEAU. Société Francaise des Mécaniciens—Bul v 10 n 31 
1960 p 25-42. Marine gas turbine bench tests; study concerns 
turbine destined for propulsion of Liberty type ship; difficul- 
ties encountered in tests are discussed and solutions adopted to 
overcome them. 
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Marine Gas Turbine Free Piston Gas Bibliography, J.W. 
SAWYER. Am Soc Naval Engrs—J v 72 n 3 Aug 1960 p 
565-84. Covers technical papers and press releases, each with 
summary; 45 are for 1958 and 85 for 1959; references are to 
gas turbines for both ship propulsion and auxiliary service; 
eons are identified by number, and subject index is pro- 
vided. 


New British Naval Gas Turbine. Oil Engine & Gas Turbine 
v 27 n 812 Oct 1959 p 141-6. Features of turbine which 
operates on simple open-cycle (non-recuperative) system, de- 
signed to provide 7500 shp at 14.7 psia and 60 F; perform- 
ance, design, and fuel data; cutaway and diagrams. 


1100-HP Gas Turbine for Marine Applications, R.G.MILLS, 
P.A.PITT. ASME—Paper 60-GTP-11 for meeting Mar 6-9 
1960 12 p; see also Am Soe Naval Engrs—J v 72 n 3 Aug 
1960 p 545-54. Saturn engine is high performance unit that 
uses simple thermodynamic cycle; it is designed for both 
long life and low weight and has weight to power ratio of 
1.4 Ilb/hp; it is intended specifically for intermittent and con- 
tinuous duty in marine and ground installations; design and 
construction data are given. 


Materials. See also Aircraft Materials—Heat Resisting; Chro- 
mium and Alloys; Titanium Sheet—Forming. 


Dostizheniya metallurgii v razrobotke zharoprochnykh stalei 
i splavov dlya gazoturbostroeniya, P.B.MIKHAILOV- 
MIKHEEV. Teploenergetika v 6 n 10 Oct 1959 p 3-8. Achieve- 
ments of metallurgy in development of heat resistant steels 
and alloys for gas turbine construction; choice of metal for 
gas turbines for various assignments. 


Glass-Reinforced Plastic as Aviation Gas-Turbine Compres- 
sor-Housing Material, D.R.FRASER. ASME—Paper 60-AV-17 
for meeting June 5-9 1960 7 p. Corrosion problems experi- 
enced on magnesium components of jet engines operated in 
marine atmospheres prompted feasibility study of using glass 
reinforced plastic in jet engines having compression ratios in 
4 to 1 range; materials testing; process development; housing 
evaluation; housing tested completed 150-hr endurance run 
with no signs of deterioration. 

High Alloys of Chromium, Cobalt, Columbium, Molybdenum 
and Vanadium, H.R.OGDEN. Eng Matls & Design v 2 n 10 
Oct 1959 p 490-8. Properties of Cr, Co, Nb, Mo, V as bases for 
high temperature alloys to be used as construction materials 
at temperatures encountered in gas turbines. 

Nejnovejsi vyvoj  zarupevnych materialu, H.C.CHILD. 
Hutnicke Listy v 14 n 7 Dee 1959 p 1137-41. Developments in 
high temperature materials for use as compressor rotors, gas 
turbine rotors, and blades; Ti alloys having mixed a-§ struc- 
ture appear promising up to 450 C; above 450 C modified 
11% Cr steels exhibit superior properties; elements com- 
monly used to improve creep resistance also lead to forma- 
tion of delta-ferrite, which has other deleterious effects; Co 
suppresses delta-ferrite formation; above 600 C austenitic 
alloys which precipitation harden with NisTi or Nis (Ti, Al) 
have low creep rate. 

New Iron-Base High-Temperature Alloy? G.K.MANNING. 
Metal Progress v 77 n 4 Apr 1960 p 117-9. Iron base alloys 
now re-examined in laboratories to explore their suitability as 
material for small automotive gas turbine engines; hot hard- 
ness curves for iron alloys containing 20% Cr with Ni, Cb, 
and C suggest excellent high temperature strength; future 
work planned. 

Physical and Mechanical Properties of Cobalt-Chromium- 
Tungsten Alloy WI-52, F.R.MORRAL, H.J.WAGNER. Bat- 
telle Memorial Inst—DMIC Memorandum 66 Sept 22 1960 19 
p, Appendix 2 p. Cobalt alloy containing 20-22% Cr and 
10-12% W, developed by R.H.THIELEMANN, was designed 
for gas turbine components requiring high strength proper- 
ties in 1000 to 2000 F range; it has been used primarily as 
first stage turbine vane, supplanting older X-40 (HS 31) 
alloy; chemical composition; fabrication; oxidation resist- 
ance; physical and mechanical properties. Appendix gives 
Pratt & Whitney Aircraft Specification for 21Cr-11W cobalt 
alloy. 


Thermal Fatigue Investigations, M.COX, E.GLENNY. Engi- 
neer v 210 n 5457 Aug 26 1960 p 346-50. Research at Nat Gas 
Turbine Establishment using laboratory techniques to inves- 
tigate temperature transients in turbine blades, and to 
subject materials to simulated service conditions using beds 
of fluidized solids for heating and cooling test specimens ; 
results indicate major factors involved, and their relative 
importance in governing thermal fatigue behavior of creep 
resistant alloys. 


Oil Burning. See Gas Turbines—Fuels. 
Regenerators. See Heat Exchangers; Heat Transfer. 


Research. Gas Turbine Researches. Engineer v 209 n 5445 June 
3 1960 p 927-9. Work at National Gas Turbine Establishment, 
Pyestock, Hants; information on extension of Engine Test 
Facility, new air house to provide energy for test calls, ee 
search on free flight jet flap, application of gas turbines in 
generation of power from nuclear energy, etc, and on experi- 
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mental inert gas generator for fire fighting which utilizes 
gas flow from gas turbine. 


Rotors. See Gas Turbines—Materials. 
Small. See also Gas Turbines—Materials. 


Complex Problems are Solved in Small Gas Turbine Manu- 
facturing, J.LEWIS. Automotive Industries v 123 n 2 July 15 
1960 p 76-8, 98. Manufacturing problems at Garrett Corp’s 
AiResearch Mfg Div, Phoenix, Ariz; produced as compressor, 
shaft power, and combination compressor shaft power units, 
turbines were developed primarily for military applications 
in 30 to 1000-hp class; basic .design features single stage 
centrifugal compressor, reverse flow combustion chamber and 
single stage radial inflow turbine; production problem areas 
and turbine components. 


New Small British Gas Turbine. Gas & Oil Power v 54 n 
657 Nov 1959 p 296-7. Perkins Mars gas turbine weighs 98 
lb; will operate on diesel fuel, paraffin, or low grade gasoline 
and develop 50 hp at 40,000 rpm; intended for emergency or 
standby operation; manufactured by Perkins Gas Turbines 
under license from Solar Aircraft; wide variety of applica- 
tions such as pump, portable generator, and air compressor. 


Stall. See Gas Turbines—Compressors. 


Starting. A.C. Starter Motor for Industrial Gas Turbines, F.B. 
SLOCOCK. AEI Eng Rev v 1 n 2 July 1960 p 83-6. Design and 
characteristics of electric motor for starting 5500 kw gas 
turbine-generator through automatic clutch; features of 
starting resistance and control gear. 


Temperature. See Aircraft Engines, 
perature. 


Testing. See also Aircraft Engines, Jet and Turbine—Testing ; 
Gas Turbines—Marine; Gas Turbines—Research. 


Test Code for Gas Turbines. Brit Standards Instn—Brit 
Standard n 3135 1959 32 p. Purpose of code is to state neces- 
sary and significant means whereby performance guarantees 
given by gas turbine manufacturer may be verified; guaran- 
tees relate to output or capacity, heat or fuel consumption, 
speed regulation, emergency governor operation, handling 
characteristics, duration tests, heat content of exhaust gases. 


Test Rigs and Facilities at Orenda Engines Limited Nobel 
Test Establishment, R.D.PAGE. Eng J v 43 n 3 Mar 1960 p 
51-8. Historical development of Nobel Test Establishment, of 
Nobel Village, and of former Orenda Engines Ltd; present 
plant facilities; description of test rigs for testing gas tur- 
bines. 

Vibrations. Some Practical Aspects of Compressor Blade Vi- 
bration, E.K.ARMSTRONG, R.E.STEVENSON. Roy Aeronau- 
tical Soe—J v 64 n 591 Mar 1960 p 117-30. State of art as 
practiced at Bristol Siddeley Engines Ltd; from results of 
tests on single stage research compressors and cascade tests 
of blades, following types of excitation were observed: fixed 
wake excitation, flutter, rotating stall cell excitation, and 
random type of vibration; how these classes of excitation re- 
late to phases of investigation, identification and treatment 
of engine blade problems; design rules for blade vibration. 


Vibration Measurement in Gas Turbine Blades, D.A. 
MORLEY. Instruments & Control Systems v 33 n 2 Feb 1960 
p 254-7. Methods and electronic instruments used in experi- 
mental vibration and stress determination of instrumentation 
of compressor blades and turbine buckets, in order to deter- 
mine frequency of vibration to be expected and limits that 
will be allowable during testing. 

Waste Heat Utilization. 
Supply. 


Etude du cycle ouvert de la turbine 4 gaz avec récupéra- 
tion de chaleur a l’échappement, G.GUYOT. Assn des Ingen- 
ieurs de la Faculte Polytechnique de Mons—Publ n 2 1959 p 
1-14. Study of open cycle gas turbine process with recovery 
of exhaust heat; construction of open eycle of gas turbine 
with regenerator; mathematical analysis of performance of 
counterflow heat exchanger; application to utilization of blast 
furnace gas. 


Jet and Turbine—Tem- 


See also Petroleum Refineries—Power 


Gazoturbinnye ustanovki dlya_ ispol’zovaniya otkhodya- 
shchego tepla metallurgicheskikh pechei, A.I.ZAITSEV, A.L. 
RUTSHTEIN, B.V.SAZANOV. Stal v 19 n 7 July 1959 p 
665-9; see also English translation in Stal in English n 7 
July 1959 p 559-63. Gas turbine installations using waste 
heat from metallurgical furnaces; discussion of complex prob- 
lems which arise from use of built-in gas turbine units for 
utilizing heat of waste gases from industrial furnaces, par- 
ticularly of soaking pit heaters. 


Geringster Bauaufwand der Heizkuehler von Gasturbinenan- 
lagen, K.BAMMERT, H.REIMER. Allgemeine Waermetechnik 
v 9 n 6 1959 p 111-16. Minimum outlay for heat exchangers 
for gas turbine installations; by skillful distribution of heat 
to each exchanger, smallest combined heat transmission sur- 
face for all exchangers is required; exchangers in parallel and 
in series. 

Heizwaermegewinnung aus Gasturbinenabgasen, N.GAS- 
PAROVIC. Brennstoff-Waerme-Kraft vy 12 n 2 Feb 1960 p 


GAS TURBINES—Continued : 
45-50. Recovery of heat from gas turbines for heating pur- 
poses; of four possible methods of waste heat utilization, only 
two are economical: plants with heat exchangers and without 
after-combustion and those without heat exchangers and with 
after-combustion ; combination to be used depends on required 
ratio of heat to power output. 


How to Calculate Gas Turbine Exhaust Heat Utilization, 
C.R.APITZ. Am Gas J v 186 n 10 Sept 1959 p 29-31. Use of 
“total energy conversion” concept to calculate heat utilization 
to determine feasibility of application to various processes ; 
use of general heat transfer formula to determine supple- 
mentary fuel that must be fired in meeting process heating 
requirements which are greater than those that can be met 
by heat exchange; newest “total’’ application is in field of air 
conditioning, others include electricity generation, Bentonite 
processing mill; economics. 


GAS WASHING. See Gas Purification. 
GAS WELDING. See Welding, Gas. 
GAS WELLS. See Natural Gas Wells. 
GAS WORKS. See Gas Plants. 

GASES 


See also Chemical Processes; Chemicals; Helium; Hydro- 
carbons; Hydrogen; Low Temperature Engineering ; Magneto- 
hydrodynamics; Methane; Natural Gas; Nitrogen; Oxygen ; 
Ozone; Shock Waves; Thermodynamics. 


Alignment Charts for Transport Properties Viscosity, Ther- 
mal Conductivity, and Diffusion Coefficients for Nonpolar 
Gases and Gas Mixtures at Low Density, R.S.BROKAW. 
NASA—Tech Report n R-81 1960 34 p. In problems involving 
fluid flow, heat transfer, and mass transfer of gases, viscosi- 
ties, thermal conductivities, and diffusion coefficients are re- 
quired; alignment charts (nomographs) for calculating 1-p 
transport properties of nonpolar gases and gas mixtures; 
properties can be calculated quickly with precision of 2% or 
better ; force constants for 65 gases are tabulated. 


Can ‘Lattice’ Model of Gas Describe Both Liquefaction and 
Solidification? H.N.V.TEMPERLEY. Phys Soe—Proec v 74 n 
478 pt 4 Oct 1959 p 444-8. Preliminary study made of two- 
dimensional model of imperfect gas of ‘attracting rigid 
squares’, which is limiting case of two-dimensional Ising 
model with second-nearest neighbor interactions studied by 
Domb and Potts; qualitative behavior of high order Mayer 
cluster-sums determined by method used by Temperley; it is 
found that at high temperature, sums alternate in sign, which 
is expected if approaching transition were formation of 
ordered structure. 


On Conductance of Systems for Molecular Flow of Gases, 
N.A.FLORESCU. Vide v 15 n 87 May-June 1960 p 197-209. 
Present methods of calculating conductance of systems for 
molecular flow often produce erroneous results because of in- 
adequate comprehension of factor of conductance at tube 
entry; general formula which enables determination of con- 
ductance of circular and annular apertures is now provided; 
special case of tube inlet which projects into vessel is dis- 
cussed. (In French and English). 


Pressure Dependence of Refractivity of Polar Gases, A.R. 
BLYTHE, J.D.LAMBERT, P.J.PETTER, H.SPOEL. Roy Soe 
—Proe (Ser A) v 255 n 1282 Apr 19 1960 p 427-38. Refractive 
indices measured at varying pressures in range 0 to 50 em; 
results attributed to negative, ‘first order’ hyperpolarizability 
for polar vapors due to effect of field of neighboring molecu- 
lar dipoles. 28 refs. 


Recombination of Atoms at Surfaces, J.C.GREAVES, J.W. 
LINNETT. Faraday Soc—Trans v 55 n 440 pt 8 Aug 1959 p 
1338-62. Paper examines two basic features of Smith’s method 
for studying recombination coefficients; new treatment is 
given which allows for fact that diffusion is occurring in 
system in which chemical reaction is taking place; second 
feature is measurement of absolute and not relative atom 
concentrations ; Wrede-Harteck pages are described and prin- 
ciples involved in their proper functioning are examined. 


Sauerstoff-freie Gase, JSSAGOSCHEN. Angewandte Chemie 
v 72 n 4 Feb 21 1960 p 1382-5. Oxygen-free gases; applications 
include ammonia production, metallurgy, electrical industry, 
nuclear energy field, packaging pharmaceuticals; review of 
present art and methods for continuous control of O»-content 
of purified gases. 28 refs. 


Thermal Decomposition of Nitrous Oxide, B.G.REUBEN, 
J.W.LINNETT. Faraday Soc—Trans v 55 pt 9 n 441 Sept 
1959 p 1543-58. Kinetics of formation of NO are accounted 
for by modification of mechanism of Kaufman et al; O»2 atoms 
which were formed by primary dissociation of N20 possess 
considerable amount of kinetic energy, and as result, they 
will have greater chance of reacting with another NO mole- 
cule to give NO; this accounts for effect of inert gases, sur- 
face area, and temperature in NO formations; reaction of 
NO with O2 atoms accounts for way in which NO inhibits 
its further formation. 


Vapor Pressure Data for Some Common Gases, R.E.HONIG, 
H.O.HOOK. RCA Rev v 21 n 8 Sept 1960 p 360-8. For 26 
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gaseous: compounds that are frequently encountered in ultra- 
high-vacuum or low-temperature work, following data have 
been selected, evaluated, tabulated, and plotted: vapor pres- 
sures, transition, melting, and boiling points, and _ their 
associated energies. 33 refs. 


Absorption. See Absorptiometers. 


Analysis. See Gas Analysis; Spectrum Analysis; Vacuum and 
Vacuum Equipment. 


Combustion. See also Flame Research. 


Combustion of Gaseous Aldehydes Studied by Flash Photo- 
lysis and Kinetic Spectroscopy, J.F.McKELLAR, R.G.W.NOR- 
RISH. Roy Soc—Proc (Ser A) v 254 n 1277 Feb 9 1960 p 
147-62, Identity and behavior of free radicals produced by 
flash initiated combustion of formaldehyde and acetaldehyde 
investigated under conditions of slow and explosive combus- 
tion; kinetic mechanism previously deduced for formaldehyde 
a Axford and Norrish confirmed, with single modification. 31 
refs. 


Detonation Characteristics of Hydrogen-Oxygen Mixtures, 
M.P.MOYLE, R.B.MORRISON, S.W.CHURCHILL. A.I.Ch. 
EK. J v 6 n 1 Mar 1960 p 92-6. Detonation velocity in hydro- 
gen-oxygen mixtures depends slightly upon tube diameter ; 
below 20 and above 80% hydrogen experimental velocities fall 
below predicted values; detonation velocity depends only 
slightly on initial pressure and temperature but critically on 
initial composition. 23 refs. 

Effect of External Factors on Formation of Detonation in 
Saturated Knallgas-Steam Mixtures, L.B.ADLER, E.C. 
HOBAICA, J.A.LUKER. Combustion & Flame v 3 n 4 Dec 
1959 p 481-93. Studies at 100 C with respect to spark and 
hot-wire ignition and diameter of reaction vessel; reaction 
pressures and knallgas consumed by reaction, measured; 
ease of detonation formation found is affected by both vari- 
ables in dual manner dependent on heat and wall effects re- 
lated to reactor size; controlling effects accentuated by 
“slow”? transition to detonation. 


Exergiediagramme fuer Verbrennungsgase, Z.RANT. Brenn- 
stoff-Waerme-Kraft v 12 n 1 Jan 1960 p 1-8; see also Engrs’ 
Digest v 21 n 3 Mar 1960 p 107-10. Available-enthalpy or 
“exergy” diagrams for combustion gases; assessment of 
energy process on basis of available enthalpies in two stages; 
energy and quantities of energy are determined, using first 
law of thermodynamics; second law is then applied, flow of 
available enthalpy along energy paths determined, and quality 
factor evaluated; calculation of available enthalpy of fuels, 
air and combustion gases; available-enthalpy, total-heat, and 
temperature diagrams. 


Formation of Shock Discontinuity Ahead of Flame Front, 
G.D.SALAMANDRA, O.A.TSUKHANOVA. ARS—J v 30 n 1 
Jan 1960 p 66-72 Results of study in which experimental 
setup consisted of optical section to visualize disturbances that 
occur in gas during combustion of mixture, electrical section 
to produce series of sufficiently intense short duration electric 
flashes, and photographic section to record process; sequence 
of experiments; series of photographs and analysis of results. 
Translated from “Physical Gasdynamics” published by USSR 
Acad of Sciences, Moscow, 1959. 


Ignition by Hot Gases, M.VANPEE, H.G.WOLFHARD. US 
Bur Mines—Report Investigations n 5627 1960 12 p. Jets of 
hot gases issuing into explosive gaseous mixtures are efficient 
agents of ignition; ignition temperature is defined as tem- 
perature of jet as it enters cold explosive mixture which is 
just high enough to produce ignition; it is noted especially 
that no correlation seems to exist between hot-gas ignition 
temperatures and spontaneous ignition temperatures, although 
there is rather loose relation with limit flame temperatures. 


Interaction Between Flame and Shock Discontinuity, G.D. 
SALAMANDRA. ARS—J v 30 n 1 Jan 1960 p 73-6. Problems 
involved in investigation of interaction of flame front with 
shock wave; use of high speed motion picture photography to 
examine phases of changes which occur both in flame front 
and in shock wave during process of interaction; results 
show that interaction between forming shock wave and front 
of flame can lead to formation of new ignition center ahead 
of flame front. Translated from “Physical Gasdynamics’”’ pub- 
lished by USSR Acad of Sciences, Moscow, 1959. 


La propagation des deflagrations dans les melanges com- 
bustibles gazeux aux pressions egales ou inferieures a la 
pression atmospherique, J.COMBOURIEU. Institut Francais 
du Petrole et Annales des Combustibles Liquides—Revue v 
15 n 7-8, 9 July-Aug 1960 p 1-64 (additional), Sept p 65-102. 
Propagation of deflagrations in combustible gaseous mixtures 
at pressures equal or below atmospheric pressure ; method 
using tube adapted for measuring deflagration velocity of 
gaseous mixture; conditions governing stability of flame front. 


Second Explosion Limit of Dried Carbon Monoxide-Oxygen 
Mixtures, P.G.DICKENS, J.E.DOVE, J.F-.HARROLD, J.W. 
LINNETT. Nature (Lond) v 185 n 4713 Feb 27 1960 Pv 606. 
Position of second explosion limit of carefully dried mixtures 
of carbon monoxide and oxygen in quartz vessels investigated. 
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Study of Supersonic Combustion, R.A.GROSS, W.CHINITZ. 
J Aerospace Sciences v 27 n 7 July 1960 p 517-24, 534; see 
also Engrs’ Digest v 21 n 10 Oct 1960 p 91-5. Ways of releas- 
ing chemical energy in supersonic flow under steady condi- 
tions investigated; stable, plain, and oblique detonation waves 
were generated in high-temperature, steady flow supersonic 
tunnel; local-wave fluid-dynamic properties agreed well with 
detonation theory; pertinence to hypersonic air-breathing 
propulsion systems, chemical production methods and other 
applications. 24 refs. 


Temperature-Regulated Ignition Source, J.PRESTON, L.E. 
ASHMAN. Rev Sci Instruments v 31 n 1 Jan 1960 p 53-8. 
Temperature controller is capable of heating fine wire (of 
order of few mils in diam) to temperature between 700 C 
and melting temperature, and holding temperature constant 
to within few degrees; rapid response of instrument is useful 
for detecting onset of ignition in reactive gases and for 
measuring thermal properties of nonreactive gases. 

Compressibility. See also Natural Gas—Compressibility. 

Accuracy of Two Generalized Compressibility Correlations, 
E.D.HOPPER, J.JOFFE. J Chem Eng Data v 5 n 2 Apr 1960 
p 155-8. To improve accuracy of generalized compressibility 
correlation, two of proposed third parameter (critical com- 
pressibility and vapor pressure function) are used in com- 
pressibility charts; it is found that acentric factor correlation 
is more accurate for vapor pressure predictions and compressi- 
bilities of nonpolar or slightly polar saturated gas vapors; 
possibility of using four parameter equations. 


Density Measurement. See Density Measuring Instruments. 

Dielectric. See Dielectrics. 

Diffusion. See also Chemical Processes—Diffusion; Metals and 
Alloys—Gases. 


Gaseous Diffusion in Porous Media, J.A.CURRIE. Brit J 
Applied Physics v 11 n 8 Aug 1960 p 314-24. Laboratory 
equipment, capable of modification for use on soils in field, 
uses simple katharometer employing exposed element of 
thermal milliammeter to measure instantaneous composition 
of hydrogen/air mixtures; good reproducibility was obtained; 
technique was used to measure diffusion of hydrogen through 
cylindrical samples of porous granular materials; diffusion 
eile clear dependence on particle shape as well as porosity. 

refs. 


Drying. See Adsorption. 

Electric Discharge. See Electric Discharge. 
Energy Conversion. See Fuel Cells. 
Explosions. See Explosions. 

Flow. See Flow of Fluids. 

Heat Transfer. See Heat Transfer—Gases. 


Ignition. See Gases—Combustion. 


Inert. See also Gases—Solubility; Protective Atmospheres ; 
Welding, Electric Arc—Imert Gas. 


New Clathrate Compounds of Inert Gases, J.G.WALLER. 
Nature (Lond) v 186 n 4723 May 7 1960 p 429-31. New series 
of double hydrates of inert gases with acetone has been pre- 
pared; compounds are of same form as double hydrates of 
chloroform or carbon tetrachloride with hydrogen sulphide; 
inert gases also form double hydrates with carbon tetra- 
chloride, chloroform and methylene dichloride. 


Ionization. See also Gases—Thermodynamies; Ionization. 


Distribution of Ions Formed by Attachment of Electrons 
Moving in Steady State of Motion Through Gas, C.A.HURST, 
L.G.H.HUXLEY. Australian J Physics v 13 n 1 Mar 1960 
p 21-6. Distribution of ions is solved exactly and results are 
compared with approximate calculation given earlier by 
L.G.H.HUXLEY ; satisfactory agreement with experiment al- 
ready obtained is confirmed. 


Electron Density and Ionization Rate in Thermally Ionized 
Gas Produced by Medium Strength Shock Waves, Y.MAN- 
HEIMER-TIMNAT, W.LOW. J Fluid Mechanics v 6 pt 3 
Oct 1959 p 449-61. Based on measurement of attenuation of 
microwaves, method allows electron density and ionization 
rate of shock-heated gases to be obtained; results for air in 
shock Mach range 8.2-10.4, and Ne containing 0.25% O2 
in range 7.4-8.8, show that electron density is in agreement 
with theoretical calculations based on thermodynamic equi- 
librium; ionization time measurements in air presented in 
this range. 


First Ionization Coefficients in Hydrogen, Neon, and Argon, 
D.E.DAVIES, J.G.C.MILNE. Brit J Applied Physics v 10 n 
7 July 1959 p 301-6. First ionization coefficient eta in He 
determined in range of values of E/po between 40 and 500 
vy cm mm— of mercury at 0 C to plus or minus 2% (where 
E is field strength and Po gas pressure at 0 C); evaporated 
metal film electrode tubes developed so that rigorous outgassing 
procedures could be adopted, and analysis used whereby 
values of eta can be correctly calculated from current voltage 


data. 
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Irreversible Processes in Ionized Gases, R.BALESCU. Physics 
of Fluids v 3 n 1 Jan-Feb 1960 p 52-63. General theory of 
irreversible processes, developed by Prigogine and Balescu 
is applied to case of long range interactions in jonized gases; 
similar diagram technique permits systematic selection of all 
contributions to evolution of distribution function, to order 
of approximation equivalent to Debye’s equilibrium theory; 
infinite series which appear in this way can be summed ex- 
actly. 


O dvizhenii polozhitel’nykh ionov vy sobstvennom gaze pod 
deistviem elektricheskogo i magnitnogo polei, Yu.V.VAN- 
DAKUROV, V.I.PEREL. Zhurnal Tekhnicheskoi Fiziki v 29 
n 8 Aug 1959 p 958-61. Movement of positive ions within gas 
under action of electric and magnetic fields; function of 
velocity distribution of ions for case where average ion energy 
is considerably greater than that of neutral atoms; resonance 
recharge is assumed to be fundamental process of ion-atom 
interaction. 


Prostoi metod vychisleniya srednikh probegov izlucheniya_v 
ionizirpvannykh gazakh pri vysokikh temperaturakh, Yu.P. 
RAIZER. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 
v 37 n 10 Oct 1959 p 1079-83. Simple method for calculation 
of mean radiation ranges in high temperature ionized gases ; 
absorption coefficients of light in high temperature multiply- 
ionized gases; approximate method permits rapid estimation 
of order of magnitude of range of light averaged over its 
spectrum; these ranges determine coefficient of radiative 
thermal conduction and emissivity of any gas at various 
temperatures and densities. 


Skorost deionizatsii razrezhennogo geliya v magnitnom pole, 
A.S.SYRGII, V.L.GRANOVSKII. Radiotekhnika i Elektronika 
v 4 n 11 Nov 1959 p 1854-60. Deionization time of rarefied 
helium in magnetic field; study of deionization time by means 
of oscillograms of ion flux on negative probe in decaying He 
plasma; dependence of deionization constants and coefficient 
of transverse ambi-polar diffusion in He upon induction of 
magnetic field, between 0-1500 gauss. 


Transport Phenomena in Slightly Ionized Gases: Low 
Electric Fields, M.S.SODHA. Phys Rev v 116 n 3 Nov 1 1959 
p 486-8. Velocity distribution function of electrons in slightly 
ionized gas when electric field is applied, as obtained by 
Chapman and Cowling, is expanded, neglecting fourth and 
higher powers of field; expansion used to calculate various 
transport properties in presence of magnetic field. 


Irradiation. Excitation of N2 and O2 by % and 1 MeV Pro- 
tons, R.W.NICHOLLS, E.M.REEVES, D.A.BROMLEY. Phys 
Soe—Proc v 74 n 475 pt 1 July 1 1959 p 87-91. Spectroscopic 
observations made photographically, over wavelength range 
from 3800-8000 A, upon luminosity produced by % and 1 Mev 
proton beams in No», over pressure range 63u Hg to atmos- 
pheric, and in Oz at atmospheric pressure. 


Leakage. See Leak Detectors. 


Liquefied. See also Helium—Liquefied; Hydrogen—Liquefied ; 
Oxygen—Liquefied; Petroleum Gas, Liquefied. 


Applications du froid a la liquéfaction des gaz et a leur 
stockage; un exemple pratique: la liquefaction du chlore et 
l'utilisation des compresseurs a anneaux liquides, C.FON- 
TANEL. Institut Int du Froid—Annexe au Bul—Commission 
6, Karlsruhe, 1958 p 67-84. Uses of refrigeration for gas 
liquefaction and storage; practical example: liquefaction of 
chlorine and use of liquid ring compressors; discussion of dry 
piston, diaphragm type and liquid ring compressors; flowsheet 
of chlorine liquefaction plant; automatic refrigerating equip- 
ment for storage of liquid CO. 


Developpement et progres dans les applications du froid a 
la liquefaction des gaz dans l’industrie chimique, C.FON- 
TANEL. Institut Int du Froid—Annexe au Bul—Commission 
6, Karlsruhe, 1958 p 53-66. Development of and improvement 
in applications of refrigeration to liquefaction of gases in 
chemical industry; modern refrigerating equipment used; 
piston compressors and turbocompressors; condenser of ver- 
tical or horizontal type; evaporator of shell and tube or of 
herring-bone type; vertical liquefying exchangers for gases 
to be liquefied. 


Handling Cryogenic Fluids, R.M.NEARY. Nat Fire Protec- 
tion Assn—Quarterly v 54 n 1 July 1960 p 63-70. How 
liquefied gases are safely handled at Linde Co; character of 
fluids described; container construction, transportation by 
tank truck and tank car, proper storage, determination of 
storage sites discussed; typical container shown for use of 
liquid oxygen, nitrogen or argon; subjected to severe fire, 
tests and reports indicate well-insulated containers are less 
hazardous than conventional high pressure ¢ylinders; data 
on liquid hydrogen briefly given. 


How to Receive and Unload Liquefied Compressed Gases, 
F.R.FETHERSTON. Chem Eng v 66 n 22 Nov 2 1959 p 83-98. 
Report prepared by special committee of Compressed Gas 
Assn, gives information on equipment and techniques for safe 
bulk shipment by rail or in cargo tank trucks of anhydrous 
ammonia, LPG, chlorine, methyl chloride, sulphur dioxide, and 
liquefied fluorocarbons, 
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Interpretation of Ion Mobility Measurements in Argon and 
Helium Liquids, D.W.SWAN. Phys Soc—Proe v 76 n 487 
July 1960 p 36-48. Classical kinetic theory is shown to be 
valid to explain both electronic and ion mobilities in liquefied 
argon and helium when temperature and field are specified 
and impurities considered; survey is made of relevant equa- 
tions and applicable conditions. 24 refs. 


Ueber die Herstellung und Anwendung von fluessiger Luft, 
U.BINDER. Schweizer Archiy v 26 n 3 Mar 1960 p 129-30. 
Production and uses of liquid air; illustrated description of 
two small installations for production of 6 and 25 I/hr, 
respectively, of liquid air or nitrogen, particularly for mate- 
rials testing purposes. 


Luminescence. See Luminescence and Luminescent Materials. 
Manufacture. Erzeugung von Gasen fuer die Reduktion von 


Bisenerzen, H.W.von GRATKOWSKI. Stahl u Hisen v 80 n 7 
Mar 31 1960 p 397-407. Manufacture of gases for reduction of 
iron ores; survey of possible methods of production, particu- 
larly of low-methane and low-nitrogen reducing gases, from 
solid, liquid, or gaseous fuels; generation of H2-CO mixtures, 
of pure hydrogen, and of gas with more than 80% CO; dis- 
cussion of costs. 28 refs. 


Radioactive. See Radioactive Materials. 
Rare. See also Gases—lIonization; Gases—Liquefied; Gases— 


Thermodynamics ; Gases—Viscosity ; Helium; Plasmas; Xenon. 


Interpretation of Isotope Shifts in Rare Gases, A.P.STONE. 
Phys Soc—Proec v 74 n 478 pt 4 Oct 1959 p 424-31. Successful 
qualitative interpretation of observed isotope shifts in Ne, A, 
Kr, Xe obtained by considering specific mass effect in inter- 
mediate coupling. 


Safe Handling. See Gases—Liquefied. 

Separation. See Separation. 

Shock Waves. See Shock Waves. 

Solubility. Solubilities of Inert Gases in Water—0°C to Near 


Critical Point of Water, D.M.HIMMELBLAU. J Chem Eng 
Data vy 5 n 1 Jan 1960 p 10-15. As solubility of gases in water 
is of industrial and theoretical importance, correlation of 
solubility, as function of temperature, was made for O:2, Na», 
He, He, Xe and CHi; effect of pressure on Henry’s Law 
constant; solubility of mixed gases. 29 refs. 


Solubility of Krypton in Liquid Lead, Tin and Silver, G.W. 
JOHNSON, R.SHUTTLEWORTH. Philosophical Mag v 4 n 
44 Aug 1959 p 957-68. By means of radioactive Kr-85 solu- 
bility of Kr in liquid Pb and liquid Sn was measured; in 
temperature range 800 to 1300 C for Pb and 1100 to 1300 C for 
Sn, Ostwald coefficient r (volume of gas dissolved in unit 
volume of metal) varies with temperature according to em- 
pirical relation. 


Solubility of Methane in Water, J.E.DAVIS, J.J.McKETTA. 
Petroleum Refiner v 39 n 3 Mar 1960 p 205-6. Solubility data 


are presented at pressures to 500 psia and temperatures from 
100 to 250 F; system exhibits minimum solubility range. 


Spectrum Analysis. See Spectrum Analysis. 
Temperature Measurement. See Flow Meters. 


Thermodynamics. See also Gases—Combustion ; Thermodynamics. 


Application of Mayer Method to Melting Problem, H.N.V. 
TEMPERLEY. Phys Soc—Proc v 74 n 476 pt 2 Aug 1959 p 
183-95. Antiferromagnetic Ising model ean also describe 
gas with purely repulsion intermolecular forces, and com- 
parison of two is made; transition of such ‘gas’ to solid-like 
structure being analog of appearance of antiferromagnetic 
structure; three simple lemmas enable asymptotic behavior of 
Mayer cluster sums to be related to other combinatorial prob- 


oss on lattice, such as studied by Hammersley and Broad- 
ent. 


Effective Collision Diameters and Correlation of Some 
Thermodynamic Properties of Solutions, J.M.PRAUSNITZ, 
P.R.BENSON. A.I.Ch.E.—J v 5 n 3 Sept 1959 p 301-8. Corre- 
lation was developed relating characteristic temperatures for 
various binary systems to polarizabilities, ionization potentials, 
and critical volumes of pure components; correlation makes 
good predictions of gas-liquid equilibria required in h-p 
ene nace, absorption, and petroleum hydrofining operations. 

refs. 


Kin Diagramm fuer thermo-gasdynamische Vorgaenge, i 
LUTZ. Zeit fuer Flugwissenschaften v 7 n 10 Oct 1959 oa Oe 
Diagram for thermo-gasdynamic processes; basic ideas are 
developed for diagram which would apply to air and com- 
bustible gases as long as dissociation can be neglected; ver- 
satility of diagram is explained by examples; comparison 
with examples calculated with constant values of specific heat 
shows considerable discrepancies between results. 


Eksperimental’noe issledovanie zavisimosti p-v-t uglekislot: 
M.P.VUKALOVICH, V.V.ALTUNIN. Teploenergetika v 6 a 
11 Nov 1959 p 58-65. Experimental study of dependence of 
p-v-t gases of carbon dioxide; results for pressures up to 
500 kg/em* and temperatures up to 500 ©, obtained by new 
method based on use of non-ballast piezometer and on deter- 
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Transportation. 
Viscosity. 


GASIFICATION. 
GASKETS 


GASES—Continued 


mining quality of gas by means of separating container filled 
with absorbent. 


Expansion of Rarefied Gas Cloud into Vacuum, P.MOLMUD. 
Physics of Fluids v 3 n 3 May-June 1960 p 362-6. Problem is 
solved first assuming free molecular flow and local Maxwel- 
lian initial velocity distribution, and then by programming 
conventional equations of gas dynamics: good agreement is 
observed between solutions resulting from two treatments ; 
applicable to caleulation of perturbations due to rapid passage 
of object through region of rare gas, or to removal of gas 
from region; pertinence to space technology. 


Mixing Gases and Gibbs’ Paradox, P.CHAMBADAL. Engi- 
neering v 190 n 4926 Sept 16 1960 p 398-9. Gibbs’ paradox 
presents discontinuity in usual theory of gas mixtures which 
eannot easily be justified; new solution is presented; it is 
suggested that Gibbs’ paradox relates to independence of 
entropy change from degree of difference in nature of constitu- 
ents, while actually entropy change varies in opposite direc- 
tion to this difference and tends to infinite value when 
difference tends to zero. 


‘Tables of Thermodynamic Properties of Air Including 
Dissociation and Ionization from 1,500°K to 15,000°K, J. 
HILSENRATH, M.KLEIN, H.W.WOOLLEY. US Dept of 
Air Force—Air Research & Development Command—Arnold 
Eng Development Center (AEDC-TR-59-20) Dec 1959 148 p. 
Number of moles, dimensionless functions for internal energy, 
enthalpy and entropy, and pressure in atmosphere are tabu- 
lated at close spacing in density for equilibrium mixture 
treated as ideal gas; underlying equations for this work and 
input data are discussed briefly; comparison is made with 
other reported values. 

Temperature and Composition of Plasma Obtained by Seed- 
ing Cyanogen-Oxygen Flame with Cesium, R.A.HORD, J.B. 
PENNINGTON. NASA—Tech Note D-380 May 1960 18 p. 
Approximate calculation is made by assuming that combustion 
is adiabatic and product mixture is in thermodynamic equilib- 
rium; for initial mole fractions of cesium up to 0.1 and flame 
pressures from 0.01 to 1 atmos, electron concentrations up to 
4.14x10'6/ee and plasma temperatures in range of 4000 to 
5000 K are obtained. 


Thermal Conductivities of Rare Gas Mixtures, E.A.MASON, 
H.von UBISCH. Physics of Fluids v 3 n 3 May-June 1960 
p 355-61. Measurements on all ten possible binary mixtures and 
on ternary mixture He-Kr-Xe are compared with theoretical 
ealculations; three calculations are carried out, based on 
rigorous kinetic theory, approximate formula which uses only 
conductivities of pure components, and new semiempirical 
formula which also requires knowledge of conductivity of 
one composition of binary mixture; agreement is satisfactory 
and furnishes support for usefulness and accuracy of formulas 
used. 

Transport Properties of High-Temperature Multicomponent 
Gas Mixtures, E.A.MASON, J.T.VANDERSLICE, J.M.YOS. 
Physics of Fluids v 2 n 6 Nov-Dee 1959 p 688-94. Complica- 
tions arise because of existence of multiplicity of different 
interaction energy curves governing collisions, and because of 
possibility of resonant excitation and charge exchange during 
collisions; it is shown that results of classical kinetic theory 
can be kept in same form, but cross sections or collision 
integrals have to be computed differently. 

See Gases—Liquefied. 

On Relative Measurements of Viscosity of Gases by 
Oscillating-Disk Method, J.KESTIN, W.LEIDENFROST, C.Y. 
LIU. Zeit fuer Angewandte Mathematik u Physik v 10 n 6 
1959 p 558-64. Working formula for relative method provided 
by J.KESTIN and H.E.WANG is extended to include case of 
intermediate separation; derivation of extended formulas is 
presented and experimental verification is provided for sound- 
ness of calibration procedure used. (In English). 

Viscosity and Thermal Conductivity of Binary Gas Mix- 
tures: Kenon-Krypton, Xenon-Argon, Xenon-Neon and Xenon- 
Helium, E.THORNTON. Phys Soc—Proc v 76 n 487 July 
1960 p 104-12. Coefficients of viscosity and thermal conduc- 
tivity of binary mixtures of noble gases were determined at 
pressure of 70 cm of Hg in range 18.0 to 18.3 C; values are 
compared with theoretical values based on Lennard-Jones 
potential of interaction between molecules. 27 refs. 

Viscosity of Air at High Rates of Shear, E.BOUSSO. Re- 
search Council of Israel—Bul v 7C n 3 Dec 1959 p 136-9. 
Instrument for measurement of viscosity of air at high rates 
of shear; reasons for design chosen; values obtained for 
viscosity were lower than those measured by other methods ; 
explanation offered on basis of slippage of gas molecules ad- 
jacent to surfaces. 

GASES IN METALS. See Metals and Alloys—Gases. 


See Gas Manufacture. 


See also Asbestos; Building Materials; Packing. 


Gasket Reactions and Sealing Pressures in Vessels, G.P. 
KOTELEWSKY. Indus & Eng Chem v 51 n 8 Aug 1959 p 


GASKETS—Continued 


949-51. Analysis of system of forces exerted by internal vessel 
pressure, bolt load, and gasket reaction; equation, derived 
for calculating sealing pressure, can determine maximum seal- 
ing pressure which gasket can maintain (within elastic limits) 
in flanged connections and h-p vessels; calculation is impor- 
tant when high internal pressure varies. 

General Method for Correlating Labyrinth-Seal Leak-Rate 
Data, F.E.HEFFNER. ASME—Trans—J Basic Eng v 82 Ser 
Dn 2 June 1960 p 265-75. Optimum labyrinth-seal selection 
for given application depends upon accurate estimate of seal 
leak rate; suitable accuracy, particularly for straight laby- 
rinth seals, can only be obtained from actual tests; method 
for correlating test data allows calculation of leak rates for 
entire family of labyrinth seals on basis of tests of only two 
characteristic types. Paper n 59-Lub-7. 

Materials for Gaskets, Packings and Seals—Manual No. 
165, R.JI.FABIAN. Matls in Design Eng v 50 n 7 Dec 1959 
p 111-26. Available materials and forms; what fluids they 
can withstand; heat resistance of various materials; compari- 
son of their mechanical properties. 

Selection of Gasket Materials. Eng Matls & Design v 3 
n 1 Jan 1960 p 31-40. Selection is determined by particular 
service conditions and by specific environments; guide to 
proper selection provided for gaskets made of asbestos, vege- 
table-fiber material, paper, cork, natural and synthetic rub- 
bers, plastics, leather, metal, felt, fabrics, and jointing 
compounds; charts give manufacturers and their available 
ranges of gaskets. 

GASOLINE. See Aircraft Fuels; Automotive Fuels; Coal 
Byproducts; Diesel Engines—Convertible; Fire Protection ; 
Gas Turbines—Fuels; Gasoline Refining; Hydrocarbons; Liq- 
uid Fuels; Natural Gasoline; Oil Shale—Refining; Petroleum 
Analysis. 

GASOLINE ANALYSIS 

See also Gasoline Refining. 

Gaschromatographische Bestimmung von Spuren geloesten 
elementaren Sauerstoffs in Benzin, I.HALASZ, W.SCHNEI- 
DER. Brennstoff-Chemie v 41 n 8 Aug 1960 p 225-9. Gas 
chromatographic determination of trace of elemental oxygen 
dissolved in gasoline; system of taking gasoline sample and 
apparatus used for chromatographic analysis. 

Identify Components of Gasoline, J.H.SHIVELY, T.A.NOR- 
RIS, F.M.ROBERTS. Petroleum Refiner v 39 n 3 Mar 1960 
p 171-5. Identification using combinations of laboratory tech- 
niques of super fractionation, chromatography, hydrogenation, 
and mass spectroscopy; samples are first distilled into six 
fractions; separation into saturates, olefins and aromatics 
by gas chromatography; olefins and saturated derivatives 
are analyzed by gas chromatography, and aromatics by mass 
spectrometer. 

Investigation of Chemical Composition of Gasolines Con- 
taining Unsaturated MHydrocarbons, A.V.TOPCHIEV, ILA. 
MUSAYEV, E.Kh.ISKHAKOVA, A.N.KISLINSKY, G.D. 
HALPERN. World Petroleum Congress, Fifth—Proc New 
York, NY Sec V June 1959 p 191-201 (discussion) 202-3. 
Comparison is made of chemical composition of gasolines 
produced by thermal and catalytic treatment of oil stocks of 
different chemical composition; application of Raman spectra 
has made possible characterization of individual hydrocarbon 
composition of gasoline produced by thermal cracking of 
paraffinic fuel oil. 

Ueber eine Methode zur roentgenfiuoreszenz-spektrographi- 
schen Bleibestimmung in Benzin, H.PREIS, A.-ESENWEIN. 
Schweizer Archiv v 26 n 8 Aug 1960 p 317-20. Method for 
determining lead in gasoline by X-ray fluorescence spectrog- 
raphy; it is shown that by adding excess of ethylene bromide 
to gasoline, and evaluating relative intensities of lead and 
bromine radiation, accuracy of method can be increased so 
as to equal that of standard ASTM method (D 526-53 T); 
examples. 

GASOLINE ENGINES. See Aircraft Engines; Automobile En- 
gines; Internal Combustion Engines; Motor Boats—Engines ; 
Motor Buses and Trucks—Engines. 


GASOLINE REFINING 

See also Adsorption; Hydrocarbons—Processing ; Petroleum 
Refineries; Petroleum Refining. 

Amélioration de Vindice d’octane-route. Base d’évaluation 
du procédé, H.G.McGRATH, J.A.KNAUS, T.E.LOCKERBIE, 
F.D.BUERSTETTA, T.W.WARREN. Chimie & Industrie v 83 
n 5 May 1960 p 685-96. Improvement of road octane number ; 
basis for process evaluation; use of road octane numbers for 
analyses, instead of reliance on research octane numbers alone, 
can improve profit when making decisions regarding produc- 
tion and quality of total refinery gasoline; techniques used 
in this study can be applied to other situations for refineries 
processing any crude. 

Automatic Blending Lives Up to Goal, B.B.BUTLER. Pe- 
troleum Refiner v 39 n 8 Aug 1960 p 97-100. Gasoline blender 
is performing satisfactorily; automatic gasoline blending is 
definitely superior either to batch blending or to partial on- 
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GASOLINE REFINING—Continued 
stream blending; faster and more flexible blending is 
design advantage that is being effectively realized in actual 
operation; improved gasoline blending is being performed at 
price of increased instrument maintenance and closer labora- 
tory monitoring. 

Automation for Gas Blending, H.H.SISK. Oil & Gas J v 
58 n 25 June 20 1960 p 108-11. New gasoline blending system 
at Wood River, Ill, refinery of Standard Oil Co Indiana has 
replaced ‘batch’ method for blending gasoline with new 
multicomponent system of increased capacity; new system 
offers more blending flexibility, eliminates uneconomical blend- 
ing, improves use of manpower, storage capacity, and offers 
more safety. 

Better Cat Feed By Solvent Extraction, P.T.ATTERIDG, 
R.P.COX. Petroleum Refiner v 39 n 3 Mar 1960 p 145-50. 
Experiments carried out to study effectiveness of phenol ex- 
traction in improving quality of catalytic cracking feedstocks ; 
more gasoline is made during catalytic cracking when phenol 
extraction is added to virgin feedstock pretreatment; experi- 
mental procedures; comparison between decarbonizing only 
and decarbonizing plus phenol extraction; comparison of lines 
for phenol raffinate and decarbonized oil. 


Bulk Acid Polymerization for Motor Gasoline, E.D.KANE, 
G.E.LANGLOIS. Am Petroleum Inst—Proc v 38 Sec 3 1958 
p 156-60. Original of paper indexed in Engineering Index 
1958 p 479 from Petroleum Refiner May 1958 issue. 


Computing Control of Catalytic Reforming Process, R. 
SILVA, R.W.SONNENFELDT. ISA—Proc Preprint 18-H60 
for meeting Feb 1-4 1960 9 p. Optimizing criteria in con- 
junction with analytical model of process; computer func- 
tions, in addition to process control, are tabulated; specifica- 
tions for memory capacity and computational speed of digital 
computer, with allowance for data logging and future expan- 
sion. 

Digital Computer Control of Catalytic Reforming Unit, 
J.W.LANE. ISA—Proe Preprint 17-H60 for meeting Feb 1-4 
1960 10 p. Block diagrams and numerical examples to show 
how computer can receive data from process instruments, 
calculate optimum operating conditions, and take action 
through conventional cascade controllers to achieve process 
operating objectives in gasoline refining. 

Get Octanes with This Isom Process, W.H.DECKER. Petro- 
leum Refiner v 39 n 4 Apr 1960 p 201-4. Iso-Kel process is 
intended specifically to isomerize pentane and hexane portions 
of gasoline blend; techniques used in Sinclair Research Lab- 
oratories to develop process information with typical light 
naphtha; process variables, aging characteristics, and regen- 
erability; feedstock quality, gasoline blending, and process 
economics, 


How to Blend for Volatility, G-H.UNZELMAN, E.J.FOR- 
STER. Petroleum Refiner v 39 n 10 Oct 1960 p 109-40. Factors 
of vehicle, weather and fuel which affect volatility require- 
ments, and fuel specification ranges which will give most 
satisfactory engine performance; particular boiling-ranges 
of fuels which are important in controlling various volatility 
problems; some volatility problems are seasonal in nature. 
106 refs. 


Low-Cost Way to Treat High-Mercaptan Gasoline, K.M. 
BROWN, W.K.T.GLEIM, P.URBAN. Oil & Gas J v 57 n 44 
Oct 26 1959 p 73-8. New UOP Merox process economically 
treats gasolines not quite sour enough to justify Unisol unit 
but which cannot be treated adequately by simple regenerative 
caustic washing; process also provides inexpensive means of 
treating jet fuels, kerosenes, and other middle distillates. 


More Flexible Gasoline-Distillate Output. Oil & Gas J 
v 58 n 21 May 23 1960 p 102-4, 106. UOP’s new Lomax process 
uses fixed bed catalyst, produces no catalyst deposit, and can 
use wide variety of charge stocks; using heavy gi.-oil charge 
stock, either middle distillate or gasoline yields may be maxi- 
mized without excessive fuel-gas production; middle distillates 
need no further refining before they are blended into salable 
products; details of processing and economics in five different 
cases. 


New Process Has Big Possibilities, D.LH.STORMONT. Oil & 
Gas J v 57 n 44 Oct 26 1959 p 48-9, New tool for upgrading 
hard-to-crack distillates into high octane gasoline components 
by hydrocracking process; major equipment includes reactor, 
feed-reaction mix exchanger, hydrogen furnace, and appro- 
priate distillation facilities to recover products and recycle 
feed; temperatures used in reactor vary from 400 to 700 F; 
pressures may range from 500 to 2000 psig. 


Predict Octanes for Gasoline Blends, W.E.STEWART. Pe- 
troleum Refiner v 38 n 12 Dec 1959 p 135-9. Final octane of 
gasoline blend can be influenced greatly by olefin concentra- 
tion of components; prediction of laboratory octane ratings 
for blends requires knowledge of volume percent olefins and 
octane rating for given test method and TEL concentration ; 
accuracy of calculation. 


Problems Concerning Properties in Motor Gasoline and Re- 


cent Progress in Refining Technique, Y.TOGAWA. Fuel Soc 
Japan—J v 38 n 392 Dec 1959 p 757-72. Increase in horse 


GASOLINE REFINING—Continued 


power and compression ratio of motor engines have created 
problems in engine noise, sensitivity, segregation and icing 
of gasoline and problem of octane number; isomerization 
quality improvement of catalytically cracked gasoline, extrac- 
tion of aromatics using new solvents, and process flow sheets 
for high octane gasoline refining. English summary. 


Processing Needs for Higher Quality Fuels, J.F.WALTER, 
M.J.STERBA. World Petroleum Congress, Fifth—Proec New 
York, NY June 1959 Sec III p 15-25 (discussion) 25-7. In 
addition to maximum practical research octane number gaso- 
line of future must have maximum motor method octane 
number, minimum engine fouling tendency, minimum tendency 
to produce smog-favoring combustion products, and minimum 
tendency to vapor lock; refinery balance for typical refinery 
operation on Mid Continent crude, was set up and composition 
of total gasoline production was calculated. 


Selective Hydrogenation Process for Refining of Steam 
Cracker Gasoline, P.T.WHITE, F.W.B.PORTER, A.A.YEO. 
World Petroleum Congress, Fifth—Proc New York, NY June 
1959 See III p 335-45. In manufacture of ethylene by high 
temperature steam pyrolysis of hydrocarbons, gasoline fraction 
of high octane number but poor stability is produced; selective 
hydrogenation process designed to improve stability of such 
gasolines involves only moderate temperatures and pressures 
and employs catalyst which selectively hydrogenates most 
unstable components in gasoline. 


Trends in Production of High-Quality Motor Fuels, D. 
READ, M.J.STERBA, N.R.ADAMS. Am Petroleum Inst— 
Proce v 38 See 3 1958 p 161-73. Data illustrating trend toward 
manufacturing of gasolines containing increased concentration 
of high purity chemical grade hydrocarbons; chemical com- 
position of refinery pool gasolines; application of basic refin- 
ing processes of platforming; Penex isomerization, alkylation, 
and ? Udex extraction to produce highest quality motor fuel. 


Use of Udex Process for Refinery Octane Balancing, H.W. 
GROTE, D.B.BROUGHTON. Am Petroleum Inst—Proc v 39 
Sec 3 1959 p 248-538. Indexed in Engineering Index 1959 p 
528 from Petroleum Refiner June 1959. 


GATING AND FEEDING. See Iron Foundry Practice—Gating 


and Feeding. 


GEAR CUTTERS 


See also Gear Cutting. 


Metod rascheta pal’tsevykh i diskovykh frez dlya narezaniya 
evol’ven tnykh kosozubykh koles i chervyakov, V.F.ROMANOV. 
Stanki i Instrument v 81 n 1 Jan 1960 p 27-9; see also 
English translation in Machines & Tooling v 31 n 1 1960 p 
29-31. Method of calculating end and circular milling cutters 
for involute form helical gears and worms; in method de- 
scribed formulas can be obtained very simply by elementary 
geometrical construction. 


Ostrozatochennye chervyachnye frezy, Yu.V.TSVIS, Z.M. 
BUGAKOV. Stanki i Instrument v 30 n 10 Oct 1959 p 29-30; 
see also English translation in Machines & Tooling v 30 n 10 
1959 p 31-3. Non-backed-off hobbing cutters; segmental hob- 
bing cutter designed by All-Union Scientific Tool Research 
Institute is described; how it differs from backed-off cutters ; 
ied of hobbing cutters for machining gears in Gorkov motor 
actory. 


Skorostnoe zubofrezerovanie chervyachnymi frezami c 
Yu.G.PROSKURYAKOV, N.K.BEZZUBENKO, BY a VER. 
KHOTUROV. Stanki i Instrument v 31 n 4 Apr 1960 p 18-22; 
see also English translation in Machines & Tooling v 31 n 4 
1960 p 19-23. High speed gear cutting with carbide tipped 
hobs; design of segmental hobs with carbide tipped teeth, 
produced to determine optimum cutting angles and to study 
wear characteristics of teeth under various working condi- 
tions; hobs used for finish high speed hobbing on spur gears 
proved effective in machining flywheel gear rings for S-100 
tractor; machining time reduced. 


Vliyanie nalichiya konusa u chervyachnykh f i 
stoikost, A.G.SHMULEVICH. Stanki i Tnstruant. ¢ 31 ng 
Feb ‘1960 p 385-7; see also English translation in Machines & 
Tooling v 31 n 2 1960 p 38-40. Effect of roughing taper on 
hob life; method to determine taper dimensions for eutting 
spur gears with large number of teeth is described. 


_Wirtschaftliche Hochleistung und Verzahngenauigkeit durch 
richtigen Gebrauch von zweckmaessigen Stirnrad-Waelzfrae- 
sern, E.BURBECK. Werkstatt u Betrieb v 93 n1 Jan 1 1960 p 
19-25. Obtaining high efficiency and hobbing accuracy through 
proper use of suitable spur hobs; detailed recommendations 


given; economic limitations of accuracy 5s i i 
n ecifica - 
phasized. m alain an 


Standards. Circular Gear Shaving Cutters: Accuracy. Brit 


Standards Instn—Brit Standard n 2007 1959 11 

applies to serrated circular gear shaving cutters ‘PS MMETE 
or double cutting flanks designed for production of crowned 
or uncrowned external and internal gears; it specifies only 
limits of accuracy for such cutters, new or reground, in 
range 3 to 20 diametral pitch (inclusive) or equivalent. , 


Control. 
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GEAR CUTTING 


See also Gear Cutters; Gear Cutting Machines ; Gear Manu- 
facture. 


Fixture Shows How Gears Are Generated, M.E.SAMUEL- 
SON. Tooling & Production v 26 n 4 July 1960 p 53-4, 58, 60. 
Gear and Special Form Generating Fixture, used for many 
years by Barber-Colman Co, has now been made available to 
gear industry; fixture works on principle that hob tooth form 
ean be considered to be same as rack tooth form in most cases, 
and it operates like gear rolling on rack except that teeth 
have been removed; diameter of disk is generating pitch 
diameter of part, and horizontal base line is pitch line of 
basic rack. 


GEAR CUTTING MACHINES 


See also Gear Cutters; Gear Cutting; Gear Manufacture. 


Automatic Machining Line for Spur Gears, U.N.PISAREV, 
E.Kh.REUTERSTEIN. Engrs’ Digest v 20 n 12 Dec 1959 
p 509-10. Details of line designed by Experimental Research 
Inst for Machine-Tool Construction, Soviet Union; line can 
handle gears of ten different designs, of 100 to 250 mm OD, 
30 to 160 mm bore, and 3 to 5 mm module; yearly output is 
Over 120,000 gears, using nine operators; details of gear 
eutting and finishing machines used; sequence of operations. 


Magnetic-scale Measuring Systems, K.STEPANEK. Machy 
(Lond) v 96 n 2471 Mar 23 1960 p 646-52. Further details of 
Czechoslovak system for checking and improving accuracy at 
gear hobbing machines (see author’s article indexed in En- 
gineering Index 1959 p 529 from Sept 2 1959 issue); basis 
of system whereby magnetic pattern comprising integral 
number of wave forms can be recorded on periphery of disk; 
increasing definition of recorded pattern; system applied to 
checking machine tool transmissions; static and dynamic 
measurement of angles. 


New Range of Churchill Gear-Shaving Machines. Machy 
(Lond) v 97 n 2488 July 20 1960 p 169-71. Table and knee 
have been redesigned to eliminate intermediate slide, yet 
enable conventional, diagonal, or underpass shaving to be 
carried out; design details given. 

Raschet naladochnykh ustanovok stankov dlya narezaniya 
konicheskikh koles s krugovymi zub’yami, N.F.KHLEBALIN. 
Stanki i Instrument v 31 n 6 June 1960 p 14-18; see also 
English translation in Machines & Tooling v 31 n 6 1960 p 
15-20. Calculations for setting-up spiral tooth bevel gear 
eutting machines; new uni-direction, uni-dimensional method 
of calculating setting instructions described which reduces 
considerably amount of work involved without diminishing 
accuracy. 


Automatic Gear Shaping Machine. Hydraulic Power 
Transmission v 6 n 67 July 1960 p 468-9. Description of new 
hydraulically operated and completely automatic Sykomatic 
Gear Generator which enables one operator to look after 
several machines; operation and performance discussed. 


Einrichtungen zur selbsttaetigen Waelzfraeserverschiebung, 
H.A.KOOP. Werkstattstechnik v 49 n 11 Nov 1959 p 657-60. 
Installations for automatic displacement of gear hobs de- 
scribed, which function with aid of time relay, microterminal 
switch or other control devices; diagrams shown and practical 
applications described. 

Reducing Error in Hobbing Machine. Engineering v 190 n 
4915 July 1 1960 p 18-19. David Brown Emisyn System intro- 
duces means of continuously measuring transmission errors 
as machine is running, and feedback servomechanism to 
compensate for errors; accuracy of machine fitted with equip- 
ment is no longer dependent on accuracy of master worm 
wheel, but is derived from measuring system; 3.5 m machine 
will produce 100-in. diam gear with maximum cumulative 
error of 0.0012 in. 


GEAR DRIVE. See Gears. 


GEAR HOBS. See Gear Cutters; Gear Cutting; Gear Cutting 
Machines. 


GEAR MANUFACTURE 


Transmissions—Manufacture; Gear 


also Automobile 
i Gears; Gears—Stresses ; 


Cutting; Gear Cutting Machines; 
Steel—Extrusion. f 
prichtgeraete fuer das Profilschleifen von Schraegstirn- 
erie ‘G. NIEMANN, J.LOOMAN. VDI Zeit v 102 n 6 
Feb 21 1960 p 231-8. Truing devices for profile grinding of 
stepped gears; on basis of theory, design data are supplied 
for several contour devices and for contact line truing attach- 
ment for correct profiling of obliquely mounted grinding wheel ; 
85 illustrations. ‘a. << 
ontrol of Quality in Manufacture of Beve ears, G.E. 
PATERSON. Instn Production Engrs—J v 38 n 12 Dec 1959 
p 690-8. Importance of proper heat treatment of forgings used 
in manufacture of bevel gears; methods of production of 
straight, spiral, hypoid and Zerol bevel gears; use of special 
gages, and techniques of gear hardening; photographs, 
sketches and other data. ; 
Drilling and Pinning Gear Units, R.G.JUSTIS. Automation 
vy 7 n 8 Aug 1960 p 107-9. Semiautomatic, air-operated as- 
sembly machine developed by Westinghouse Electric Corp for 
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preassembling precision | gearing units needed in electronic 
equipment to aid in adjustment of coils, variable capacitors, 
and other electric components. 


East German Gear Line Automates Standard Machines, 
D.SCOTT. Automotive Industries v 122 n 12 June 15 1960 p 
72-3, 114-15, 118. Details of automatic link-line for hobbing, 
deburring and shaving single spur gears for transmission of 
Trabant car at Zwickau factory; it combines standard ma- 
chines, and features standardized gravity chutes, storage 
magazines and handling equipment; average output is 40 
pieces/hr for cycle time of 90 sec; operational procedure. 


Helixform Bevel and Hypoid Gears, G.M.SPEAR, C.B. 
KING, M.L.BAXTER, Jr. ASME—Trans—J Eng for Industry 
v 82 Ser B n 3 Aug 1960 p 179-90. Gears made by Helixform 
method classified as nongenerated, i.e. workpiece remains at 
rest while teeth are being cut; process is simple direct means 
of making gear pairs practically conjugate, that is, with 
mismatch necessary to allow for tolerance and deflection; tooth 
bearings produced at initial cutting, are correctly shaped for 
panee: of uniform motion; other advantages. Paper n 59- 


How Honing Improves Gear Quality. Grinding & Finishing 
v 6 n 6 June 1960 p 47-8. Honing of gear teeth after harden- 
ing has notably improved sound characteristics of gearmotor 
reduction gears, with projected increase in longevity; process 
is applied exclusively in gearmotor field by US Electrical 
Motors, Los Angeles and Milford, Conn; operation described. 


Machining Layshaft Gears on Ryder 10/8 Verticalauto. 
Machy (Lond) v 97 n 2486 July 6 1960 p 57-60. Machine made 
by Thomas Ryder & Sons, Bolton is provided with electro-hy- 
draulic work handling equipment, and is arranged for double 
indexing; machining of external surfaces of layshaft cluster 
gears for Vauxhall Motors is carried out in two sequences; 
automatic loading and transfer equipment on machine de- 
scribed; machining operations. 

Podrezanie evol’ventnogo profilya zuba pri primenenii reech- 
nogo instrumenta s umenshennym uglom profilya, I.S.CHER- 
NOMORSKII. Stanki i Instrument v 31 n 2 Feb 1960 p 
32-5; see also English translation in Machines & Tooling v 31 
n 2 1960 p 35-7. Undercutting involute profile of gear tooth 
using rack tool with reduced pressure angle; simple formula 
is given which makes it possible to estimate value of undercut 
with sufficient accuracy. 


Recent Developments in Spur and Helical Gears, C.TIMMS. 
Production Engr v 39 n 6 June 1960 p 821-40. Need for 
improvement in accuracy and manufacturing techniques has 
resulted from problems of tooth breakage, pitting, scuffing and 
excessive noise in service attributed to inaccuracies in gear 
eutting, lack of temperature control, and inadequate machine 
foundations; development of techniques of measurement and 
manufacture which have resulted in improved gear quality 
and performance. 22 refs. 


Verzahnungsqualitaeten fuer Stirnraeder mit hohen Um- 
fangsgeschwindigkeiten, H.BERGMANN. Werkstatt u Betrieb 
v 93 n 1 Jan 1 1960 p 16-18. Gear cutting properties of spur 
gears with high peripheral speeds; simple calculating tables 
proposed to determine manufacturing properties of gears, and 
to find peripheral speeds from pitch diameter and speed; 
economical manufacturing processes to obtain quality required 
are indicated. 

Heat Treatment. See also Furnaces, Heat Treating—Gas; Gears 
—Failure; Gears—Testing; Steel Heat Treatment—Case Hard- 
ening. 

Erfahrungen mit der Zahnradumlaufhaertung, F.J.OVER- 
KOTT. Werkstattstechnik v 50 n 1 Jan 1960 p 20-7. Experi- 
ences in cyclic hardening of gears; results of inquiry, sum- 
marizing flame hardening practices of various companies ; 
discussion of type of work pieces, materials, processes and 
sequences of operations, quenching, stress relief, and final 
inspection of gears. 


Flame Hardening of Gears, J.T.HOWAT. Metal Progress 
vy 77 n 4 Apr 1960 p 76-8. Procedure for economic flame hard- 
ening of steel gears of almost any size; equipment, cost, and 
production problems faced by men in field are discussed. 


Heat Treating Variety of Gears Requires Flexible Facility, 
J.LOTTER. Indus Heating v 27 n 7 July 1960 p 1882-4, 1386, 
1388, 1390, 1392. Heat treating equipment at Milwaukee Gear 
Co, Milwaukee, Wis, consists of two Super All-case atmosphere 
controlled furnaces, Forc-Aire horizontal convection furnace, 
circular pot type hardening furnace, spray type washer with 
temperature control, 2000-cfh DX gas generator, 2400-cfh 
RX gas generator; use and construction of semi-continuous 
furnaces; mechanized cycle operation. 


Poverkhnostnaya zakalka chervyakov s induktsionnym nagre- 
vom t.v.ch., E.S.KAGAN, V.A.YANUSHEVICH. Stanki i 
Instrument v 30 n 9 Sept 1959 p 25-8; see also English trans- 
lation in Machines & Tooling v 30 n 9 1959 p 27-30. Surface 
hardening worms by high frequency induction heating ; method 
developed by ENIMS described; data on contour hardening of 
worms made from steels 40Kh and 45; quality of worms im- 
proved. 


536 


THE ENGINEERING INDEX—1960 


GEAR MANUFACTURE—Heat Treatment—Continued 


Weichnitrierte Zahnraeder, G.NIEMANN, H.RETTIG. VDI 
Zeit v 102 n 6 Feb 21 1960 p 193-202. Soft-nitrided gear 
wheels; results of extensive investigation of load-carrying 
capacity, fatigue, impact resistance, and wear of soft-nitrided 
carbon, low alloy (Cr, Mn-Cr, Cr-Mo), and high-alloy (Mn) 
steels; comparison with properties of carburized, cyanide- 
bath or gas nitrided, and induction hardened gear steels ; 
discussion of applications. 

Hobbing. See Gear Cutting; Gear Cutting Machines. 

Soviet Union. Drogi rozwojowe produkeji kol zebatych w 
Zwiazku Redzieckim, L.UZAROWICZ. Mechanik v 32 n 3 Mar 
1959 p 120-4. Development of gear manufacture in Soviet 
Union; problem of material selection ; classification of gears 
and machinery used for manufacture; precision and selection 
of gears; mechanization and automation. 

GEARS 

See also Automobile Transmissions; Locomotives, Diesel— 
Transmissions; Mechanisms; Motor Buses and Trucks—Trans- 
missions; Power Transmission; Rolling Mills—Gears ; Speed 
Reducers; Splines; Steam Turbines—Gears. 

Drives Get Smaller, Carry Bigger Loads. Steel v 145 n 10 
Sept 7 1959 p 90-1. Improved manufacturing precision, and 
control, and cooling of worm gear units, are reducing bulk 
of gear drives; use of stronger materials permits smaller 
V-belts: shaft mounted speed reducers gaining in popularity ; 
new standards and classification system to be available in 
1960 from American Gear Manufacturers Association (AGMA). 


Fine-Pitch Gear Trains, F.T.GUTMANN. Elee Mfg v 65 n 3 
Mar 1960 p 93-9. Discussion of gear quality classifications, 
center-distance considerations and backlash problems, with 
respect to fine-pitch gear applications in electromechanical 
computers, servo-positioning feedback systems, instruments 
and radars, and in line with current and projected AGMA 
standards. 

Kinematic Properties of Three-Gear Drive, M.F.SPOTTS. 
Franklin Inst—J v 268 n 6 Dee 1959 p 464-78. When indexing, 
or intermittent motion mechanism is required, three-gear 
drive has number of advantages such as smooth motion, 
simplicity, and low cost; difficulties of making precise cal- 
culations have restricted wider application for this device; 
equations derived will permit accurate determination of rota- 
tion, angular velocity, and acceleration of output shaft; two 
numerical examples included. 


Recent Developments in Spur and Helical Gears, C.TIMMS. 
Machy (Lond) v 96 n 2472, 2473 Mar 30 1960 p 728-30, Apr 
6 p 785-92. Measurement of small and medium size gears; 
composite tests; measurement of large gears; large gear 
hobbing machines; gear grinding; gear cutting tools; applica- 
tion of gratings to measurement and machine control; gear 
performance; criterion of surface failure; speed effect; gear 
efficiency ; gear noise. Before Instn Production Engrs. 


Rolling Curves and Non-Cireular Gears, W.H.SHEPPARD. 
Mech World y 140 n 3486 Jan 1960 p 6-11. Rolling curves as 
special case of cams, and non-circular gears have become 
increasingly important in operation of computers, uniform 
scale gears, and similar equipment; rolling curves considered 
in theory, with special attention to two curves rolling with- 
out sliding; mathematical and graphical analysis of behavior 
of various design geometries; principles of noncircular, eccen- 
tric, elliptical, logarithmic, and displacement gears, and rack 
gears; formulas derived; examples for specified cases. 


Skewed-Axis Gears for Low Backlash, W.C.MACFARLAND. 
Control Eng v 7 n 1 Jan 1960 p 145-7. New form of ‘‘Spiroid”’ 
gearing, which covers about same breadth of applications as 
do conventional wormgears, but is radically different in form 
and appearance; it consists of tapered pinion of worm and 
large gear or wheel; wheel is face gear resembling spiral bevel 
or hypoid gear; advantages include more liberal mounting 
tolerances, backlash control, ease of manufacture, added 
capacity, and shock resistance. 


Stufenlos verstellbare Getriebe, W.SCHOCH. Werkstatt u 
Betrieb v 93 n 5 May 1960 p 248-6. Infinitely variable gears; 
factors concerning their selection and use; several examples 
showing application of globoidal worm gear are presented. 


Twinworm Drive—Self-Locking Worm-Gear Transmission 
of High Efficiency, B.POPPER, D.W.PESSEN. ASME—Trans 
—J Eng for Industry v 82 Ser B n 3 Aug 1960 p 191-8 
(discussion) 199. Efficiencies of 90% and above can easily be 
obtained in practice in self-locking drive which consists of 
two worms in mesh, their axes almost parallel to each other; 
with Twinworm drive, transmission ratio can be made smaller 
than one or larger than one, according to requirements of 
application; it can even be made exactly equal to one; 
theory upon which operation is based; design equations for 
different operating conditions. Paper n 59-A-75. 


Zastosowanie analjzy wymiarowej do okreslania temperatury 
pracy kol zebatych, L.MUELLER. Przeglad Mechaniezny v 18 
n 23 Dee 10 1959 p 777-9. Application of dimensional analysis 
for determination of temperature during operation of gears. 


Bevel. See Gears—Design; Gears—Measurement. 


GEARS—Continued 

Case Crushing. See Gears—Failure. 

Design. See also Gears—Epicyclic ; Gears—Noise ; Gears—Stand- 
ards. 


Angenaeherte Berechnung der Starrheit gerader Kegelrad- 
zaehne, W.ROHONYI. VDI Zeit v 102 n 15 May 21 1960 p 
615-18. Approximate calculation of rigidity of straight bevel 
gear teeth; description of method; application in arriving at 
law of distribution of line load, on which other design factors 
depend. 


Bending Strength of Gear Teeth by Cantilever-Plate Theory, 
E.J.WELLAUER, A.SEIREG. ASME—Trans—J Eng for In- 
dustry v 82 Ser B n 8 Aug 1960 p 213-20 (discussion) 220-2. 
Semiempirical solution for finite cantilever plate under trans- 
verse loads at any location on its surface; it is based on 
principle of superposition, and moment-image method is 
proposed; effects of position of line load and variation of load 
intensity on stress distribution at root are discussed. 20 refs. 
Paper n 59—A-50. 


Computer-Based Selection of Balanced-Life Automotive 
Gears, G.J.HUEBNER. SAE—Trans v 68 1960 p 305-17. 
Balanced-life concept of gear design is outlined in which 
gear and pinion are designed to fail simultaneously; example 
shows how concept allows combination of minimum size and 
maximum capacity in gas turbine application; reasons for 
failure and factors in long gear life; calculations needed and 
programming for digital computer. 


Critical Criteria for Precision Gears, G.W.MICHALEC. 
Elec Mfg v 66 n 1 July 1960 p 62-70. Special and often 
hidden design considerations in selecting gear parameters 
for application in control systems and computers; factors 
weighed include tolerances, gear quality classes, choice of 
pressure angle and of pitch, minimum number of teeth, and 
gear cutting considerations. 


Critical Look at Novikov Gear, H.WALKER. Engineer v 
209 n 5440 Apr 29 1960 p 725-9. Analysis considers: advan- 
tages claimed; efficiency; pitting, running speeds; contact 
conditions of involute, arcuate and Novikov gears; point 
contact; load capacity; tooth interference; comparative dy- 
namic overloads; manufacture; application; gear grinding 
processes. 

Gear Teeth with Cireular Are Profiles, D.C.JOHNSON. 
Engineering v 188 n 4876 Oct 2 1959 p 294. Explanation of 
Novikov system of gearing; using diagrams, it is shown that 
at moment common normals from all points on tooth surfaces 
pass through point of contact, teeth are transmitting motion 
with correct velocity ratio and are in contact, not at single 
point, but along full length of profile line; if pair of gears 
have teeth with this transverse profile (and gears are helical 
and helix angle suitably chosen) they will transmit continu- 
ous motion with constant angular velocity ratio. 


Manufacturing Considerations Affecting Transmission Gear 
Design, ALHARDY. SAE—Paper n 208D for meeting June 5- 
10 1960 15 p; see also abstract in SAE—J v 68 n 10 Oct 
1960 p 147. Paper shows how problem of tolerances in gear 
manufacture affects production engineering, manufacturing and 
inspection department and why certain compromises are 
necessary; gear must be designed to accommodate roughing 
tool such as hob, shaper cutter, or broach; if gear is of type 
which requires finishing, design should include clearance for 
rotary shaving cutter, rack shaver, or gear grinding wheel. 


Novikov Gearing, W.J.DAVIES. Machy (Lond) v 96 n 2461 
Jan 13 1960 p 64-78. Discussion of Russian system which 
has aroused widespread interest; comparison of involute 
helicoid designs and Novikov potentials; features of Novikov 
system ; surface loading capacity; root stressing; doubts on 
suitability for high speeds; loaded sliding and rolling and 
efficiency ; advantages and disadvantages; author believes that 
perhaps right type of application for Novikov gearing is not 
very high duty light weight one, where best case hardened 
materials are used, but rather lighter duty medium weight 
gearing made from relatively soft steel. 27 refs. 


Presentation of Gear Design Data, R.GARDINER. Eng 
Matls & Design v 2 n 10 Oct 1959 p 501-3. Consideration of 
factors such as horsepower of prime mover, input and output 
speed of gear unit, number of units required, unit type, shaft 
dispositions, application of drive, total daily hours of run- 
ning, and total loads, which must be included in design 
specifications to aid in proper selection, safety, efficiency and 
economy for installations using gears. 


Profile Deviations of Involute Gears, L.D.MARTIN. Machy 
(NY) v 67 n 2 Oct 1960 p 142-51. Chart and tables for 
determining necessary departure from nominal involute tooth 
profile due to expansion and contraction of work pieces are 
presented. 


Raschet tsilindro-konicheskikh peredach, V.M.BERN- 
SHTEIN. Stanki i Instrument v 80 n 10 Oct 1959 p 25-8; 
see also English translation in Machines & Tooling v 30 n 10 
Oct 1959 p 21-5. Calculation of bevel spur transmissions; 
determination of gear tooth profile obtained by intersecting 
spur gear by cone; line of action determination; determining 
thickness of tooth; checking gear for elimination of under- 


Epicyclic. 
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cut, of profile alteration and of tooth thinning; approximate 
determination of bevel gear tooth profile in section perpendicu- 


na to blank cone surface; simplified transmission calcula- 
ions. 


Some Considerations of Factors Affecting Load Capacity of 
Gear Teeth, A.FISHER. Machy (Lond) v 96 n 2465 Feb 
10 1960 p 321-4. Comparison between tooth surface com- 
pression under maximum load on one hand, and allowable 
profile error on high accuracy gears and on gears of “com- 
mercial” accuracy on other; correlation between British 
Standard 436 loading formulas and results obtained in prac- 
tice; reasons for reappraisal of present position and review 
of existing profile tolerances; line of action; physical metal- 
lurgy of surface layers; built-up and locked-in stresses. 


Surface Stresses in Spur and Helical Gears, W.A.TUPLIN. 
Engineer v 209 n 5427 Jan 29 1960 p 182-6. Development of 
formula for load capacity assumed to be limited by Hertzian 
stress, which is determined by loading per unit length of line 
of contact and by radius of relative curvature of surfaces at 
line of contact; it is applicable to all spur and helical gears 
that may be generated by cutters conjugate to British 
Standard basic rack. 


System of Standard Industrial Worm Gears, A.FISHER. 
Machy (Lond) v 97 n 2500 Oct 12 1960 p 836. One section is 
shown of tables which present basic dimensions and gear 
particulars for proposed system of standard industrial-type 
enclosed worm gear units, designed to cover most normal 
requirement for ratios and center distances, with use of 
minimum number of hobs. 


Transmission Gear Design for Strength, E.L.JONES. SAE 
—Paper n 208C for meeting June 5-10 1960 16 p; see also 
abstract in SAE—J v 68 n 10 Oct 1960 p 53-5. Considerations 
involved in design of automotive transmission gears for dura- 
bility; principal modes of gear tooth failure possible are 
bending fatigue, compressive fatigue, and scoring; transmis- 
sion gear materials such as through hardening grade of alloy 
steel AISI 5132, 5140, or 5145, carbo-nitrided to produce hard 
case of 0.005 to 0.012 in. depth; carburizing grades of steel 
such as AISI 4023, 4027, 8620; stress formulas presented are 
empirical. 

Zahnradberechnung auf elektronischen Rechenanlagen, H. 
WINTER, E.PIEPKA. VDI Zeit v 102 n 6 Feb 21 1960 p 
203-15. Calculation of gear wheels on electronic computers ; 
description of IBM 650 computer and possible systems of 
programming; use of different systems is demonstrated on 
examples of computing dimensions of spur gears, dimensions 
and stresses on spur gears, and dimensioning of undercuts; 
costs and time consumption compared with those for same 
work with ordinary calculating machines. 


Beschleunigungsverlauf und Gleichgewichtsdrehzah- 
len einfacher Planetengetriebe nebst Selbsthemmungsversuche, 
J.STROMBLAD. Chalmers Tekniska Hogskola—Handlingar 
(Chalmers Univ Technology—Trans) n 226 1960 80 p. Cal- 
culation of accelerations and declerations of three shafts of 
simple epicyclic gear train; system of equations is given de- 
scribing behavior of train for known functions of torques of 
shafts; test apparatus for epicyclic gear train described and 
some results given; it is shown that unstable equilibrium 
speeds exist. 

Ein Beitrag zur Berechnung von Huellelementen, insbeson- 
dere Rollenketten, in Umlaufgetrieben, H.BROSAMLER. Dres- 
den. Technische Hochschule—Wissenschaftliche Zeit v 8 n 4 
1958/59 p 753-62. Calculation of covering elements, particu- 
larly of roller chains, in epicyclic gear, taking into account 
centrifugal and Coriolis forces; diagrams for these forces 
for various rates of revolution and gearing; because of low 
efficiency, epicycle gear with covering elements can be used 
only in relatively simple cases, where low cost is of primary 
importance. 17 refs. 


Einsteg-Planetenschaltgetriebe, K.SEELIGER. Werkstatt u 
Betrieb v 93 n 1 Jan 1960 p 12-14. Single stage planetary gear 
trains; examples presented showing indexability of planetary 
gears with external brakes; comparison of various systems 
indicates considerable differences in gear ratios which may 
be obtained. 

Marine and Industrial High Powered Epicyclic Gearing, 
H.N.G.ALLEN, T.P.JONES. Eng J v 43 n 9 Sept 1960 p 
83-92. Report on progress during last 8 yr in use of epicyclic 
gearing for use in high speed, high torque and high powered 
applications, and several highly successful results ; combined 
co-axial and parallel axis gearing is able to deal with high 
speeds and torques without exceeding recognized maximum per- 
missible tooth speeds and stresses; unusual form of hardening 
toothed components is described and compared with other 
methods. 


Optynoe issledovanie k.p.d.planetarnykh mekhanizmov $s 
Saieenniee i vneshnim zatsepleniem, A.D.KRYUKOV. Vestnik 
Mashinostroeniya v 39 n 9 Sept 1959 p 14-19. Experimental 
investigation of efficiency of planetary internal and external 
gear trains; graphical and tabular data of power relationship 
and efficiency as function of velocity; several formulas of effi- 
ciency verified experimentally. 
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_Planetary Gear Systems, E.RADZIMOVSKY. Machine De- 
sign v 32 n 19 Sept 15 1960 p 190-7. Discussion of basic facts 
which facilitate practical selection of planetary transmissions 
having most suitable compromise of all factors involved. 


Stepless Speed Variation with Epicyclic Gearing, W.A. 
TUPLIN. Machy (NY) v 66 n 12 Aug 1960 p 126-8. Deserip- 
tion and analysis of some types of variable speed epicyclic 
gear transmissions; their limitations noted. 


Synthesis of Epicyclic Gear Trains Using Velocity Ratio 
Spectrum, R.C.BREWER. ASME—Trans—J Eng for Industry 
v 82 Ser B n 3 Aug 1960 p 173-8, (errata) n 4 Nov p 44. 
Method of synthesizing compound epicyclie trains; to facilitate 
application only one train in compound epicyclie train is 
regarded as basic, and all others are considered modifying 
motion of controlling element in basic train; consideration 
given to trains having annular or ring wheels but treatment 
itself is general and could be altered to suit other types 
of epicyclic gear train. Paper n 59-—A-22. 


Torque Distribution, Power Flow and Zero Output Condi- 
tions of Epicyclic Gear Trains, B.JAKOBSSON. Chalmers 
Tekniska Hogskola—Handlingar (Chalmers Univ Technology) 
—Trans n 224 1960 55 p. Thorough discussion of basic prin- 
ciples of epicyclic gear trains presented; treatment of elemen- 
tary example; method of analysis; efficiency diagram; four 
shaft epicyclic gear trains; design examples. 


Errors. See Gears—Measurement. 


Failure. See also Automobile Transmissions—Failure; Gears— 
Design; Gears—Marine. 


“Case Crushing” of Carburized and Hardened Gears, R. 
PEDERSEN, S.L.RICE. SAE—Paper n 220B for meeting Sept 
12-15 1960 12 p. Study made at Research Dept, Caterpillar 
Tractor Co on influence of case depth in resisting compres- 
sive loads on gear tooth profiles; type of failure occurring on 
carburized and hardened gear tooth profiles is described and 
given name “case crushing’; differences between pitting and 
case crushing, and analysis relating occurrence of case crush- 
ing to subsurface shear stress/shear strength ratio; initial 
experimental evidence points to critical value of .55 for this 
ratio. 


Friction. See Friction. 


Helical. See also Gear Manufacture; Gears—Design; Gears— 
Measurement. 


Analysis of Factors Used for Strength Rating Helical Gears, 
E.J.WELLAUER. ASME—Trans—J Eng for Industry v 82 
Ser B n 3 Aug 1960 p 205-12. Factors used to rate strength 
of gear teeth using formula developed by American Gear 
Mfrs Assn; new approach combines different concepts of 
geometry factors, improved evaluation of dynamic loads, ra- 
tional allowable stresses, and risk or reliability considered 
as statistical probability; effect of operating error and load 
distributing tooth flexibility. Paper n 59—A-121. 


Hobbing. See Gear Cutting; Gear Cutting Machines. 


Inspection. See Gears—Measurement; Gears—Testing. 


Lubrication. See Lubrication—Gears. 
Manufacture. See Gear Manufacture. 
Marine. See also Gears—Epicyclic; Gears—Standards; Speed 


Reducers. 


Co-ordinated Alignment of Line Shaft, Propulsion Gear and 
Turbines, H.C.ANDERSEN, J.J.ZRODOWSKI. Inst Mar Engrs 
—Trans v 72 n 4 Apr 1960 p 135-63 (discussion) 164-85. It 
is suggested that one major cause of gear tooth trouble results 
from internal misalignment in second-reduction gear mesh 
due to improperly designed line shaft and/or its improper 
alignment to bull gear; analysis shows effect of variables on 
external bending moments and internal alignment; approach 
to alignment of steam turbines to avoid high speed flexible 
coupling and turbine vibration difficulties is also described. 


Thermal Instability in High-Speed Gearing, W.P.WELCH, 
J.F.BORON. ASME—Paper n 59-A-118 for meeting Nov 
29-Dec 4 1959 13 p. Thermal expansion effects in gearing are 
usually considered from steady state point of view; theory of 
thermal instability developed takes into account tendency of 
thermal effects to be regenerative; it provides explanation 
for several previously unexplained cases of tooth failure in 
high speed high horsepower reduction gears; concern is mainly 
with tooth failure by fatigue in bending on ship propulsion 
gears. 


Materials. See also Gears—Design; Gears—Nonmetallic; Gears 
—Stresses; Steel—Mechanical Properties. 


Nodular Iron Gears Stand Up to Overloads and Rough Use. 
Tron Age v 185 n 2 Jan 14 1960 p 74-5. In both experimental 
and production use nodular iron gears have demonstrated equal 
service to steel gears without loss in load carrying ability 
or decreased resistance to pitting and scoring; results of 
9 yr testing program by Lufkin Foundry and Machine Co is 
discussed. 


Measurement. See also Gears—Testing. 
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Geometricheskii raschet tsilindricheskikh zubchatykh koles 
s pomoshch’yu spetsial’nykh tablits, G.IL.KOGAN. Stanki i In- 
strument v 31 n 2 Feb 1960 p 24-32; see also English transla- 
tion in Machines & Tooling v 31 n 2 1960 p 26-34. Geometrical 
calculation of cylindrical gears using special tables; calcu- 
lation method proposed is universal and simplifies direct 
calculations; its use eliminates calculations of intermediate 
values, especially when determining only individual features 
which characterize pinion or gear; examples of calculation of 
spur and helical gears given. 


Inspection of Common Normal of Generating Lines of 
Straight Bevel Gears, P.M.DANILYUK. Measurement Tech- 
niques (Translation of Izmeritel’naya Tekhnika) n 6 Nov-Dec 
1958 p 633-8. New method of common normal checking, elimi- 
nating need for teeth faces to make contact with flat surface 
of measuring device, which reduces accuracy of conventional 
methods by indirect inspection of tooth thickness of spur 
gears; suggested method is suitable for measuring various 
types of small, medium and large module gears. 


Vliyanie pogreshnostei sborki chervyachnoi pary na plavnost 
zatsepleniya, V.A.SHISHKOV. Stanki i Instrument v 30 n 10 
Oct 1959 p 22-5, 4 tables; see also English translation in 
Machines & Tooling v 30 n 10 1959 p 25-8. Effect of assembly 
errors on meshing of worm and worm wheel; geometrical 
method employed for investigating meshing errors and their 
possible effects on total cyclic error of transmission; results 
achieved agree with theoretical and experimental data ob- 
tained from other investigations. 


Vybor tochnosti izmeritel’nykh sredstv dlya kontrolya zub- 
chatykh koles, B.A.TAITS, N.N.MARKOV. Stanki i Instru- 
ment v 81 n 1 Jan 1960 p 20-4; see also English translation 
in Machines & Tooling v 31 n 1 1960 p 22-6. Development by 
Interchangeability Bureau of Committee on Standards, Gauges 
and Measuring Instruments of guide for selection of accuracy 
of measuring devices used for quality control of spur gears. 


Noise. Gear Design for Noise Reduction, W.D.ROUTE. SAE 
—Paper n 208E for meeting June 5-10 1960 21 p. Outline of 
features of design which have bearing on noise sensitivity of 
train and seven accepted design rules to control gear noise as 
follows: total contact ratio greater than 2.5, with least in- 
volute contact ratio not less than 1.2; to select finest pitch 
and lowest pressure angle consistent with strength require- 
ments; to avoid tooth action close to base circle, ete. 


Ursachen von Getriebegeraeuschen und ihre Vermessung, 
U.ARNS, F.UNTERHOLZNER. VDI Zeit v 102 n 6 Feb 21 
1960 p 225-30. Causes and measurement of gear noises; origin 
of gear noises and means of reducing them; noise spectra 
(examples) ; other methods of noise measurement for use in 
plant or laboratory. 


Nonmetallic. Spritzgusswerkzeug fuer kleine Raeder, H.GAST- 
ROW. Kunststoffe v 50 n 3 Mar 1960 p 197-9. Injection mold 
for small gears; factors that have to be taken into considera- 
tion in designing injection mold for nylon gear wheels; gal- 
vanie method is recommended for teeth. 


Nylon. See Gears—-Nonmetallic. 
Plastics. See Gears—Nonmetallic. 


Protective Coatings. See Aluminum and Alloys—Anodie Oxida- 
tion. 


Standards. New Formula Simplifies Worm-Gear Ratings, J.E. 
GUTZWILLER. Iron Age v 186 n 13 Sept 29 1960 p 116-17. 
AGMA 440.08 is designation for new worm gear rating 
standard adopted by Am Gear Mfrs Assn to replace separate 
standards AGMA 213.02 and AGMA 440.02; new standard 
includes formula for rating worm gearing which is complete 
departure from previously used ratios; standard also provides 
specifications for design of worm driven speed reducers. 


Stresses. See also Gears—Design; Gears—Failure; Gears— 
Helical; Gears—Testing. 


Effect of Material and Processing Variable on Residual 
Stresses in Carburized and Induction-Hardened Gears, E.T. 
BERGQUIST, S.M.LENHOFF. SAE—Paper n T-45 for meet- 
ing June 5-10 1960 8 p. Study correlates residual stresses with 
existing heat treating practices for steels employed in tank 
and other tracked vehicle final drive assemblies; over 300 
pinions of different materials were processed; results show 
that optimum residual compressive stress (St value equal 
42,700 psi compression) is attained by gas carburizing, slow 
cooling, reheating, and brine quenching 8620 steel. 


Halbebene mit periodisch gewelltem Rand und periodischen 
Einzelkraeften und Momenten, C.WEBER. Zeit fuer Ange- 
wandte Mathematik u Mechanik v 40 n 1-3 Jan-Mar 1960 p 
14-21. Half plane with periodically corrugated boundary sub- 
jected to forces increasing stepwise and periodicalty, and with 
periodic momentum; investigation makes it possible to theo- 
retically determine edge stresses for gears and cog-wheels 
more simply than previous methods have allowed; examples 
given. 

Stress Distribution Arising from Shrinkfit in Electrie Loco- 
motive Pinion. Sumitomo Metals v 12 n 1 Jan 1960 p 28-30. 
Quantitative study by two-dimensional photoelastic method re- 
ported; applicability of Neuber’s theory of stress concentra- 


GEARS—Continued 
tion to this case examined; stress distribution in vicinity of 
root of tooth in mesh considered; stress concentration factor 
in root of tooth caused by shrinkfit was 2-1, independent of 
rim thickness; other conclusions. (In Japanese with brief 
English abstract). 


Testing. See also Gears—Epicyclic. 


Brief Description of New Single-Face Gear Testing Device, 
F.LOBE. Microteenic v 14 n 3 June 1960 p 101-12. Methods 
of measuring gear teeth accuracy are reviewed; manner in 
which control is performed on new single face testing device 
for coping with all types of transmission elements is de- 
scribed; design and construction of prototype for testing worn 
gears by single face method is discussed; photographs and 
sketches. 


Die Ueberpruefung von Evolventenpruefgeraeten und das 
Pruefen von Stirnraedern mit sehr kleinen Zaehnezahlen, W. 
ROMMERSKIRCH. Werkstattstechnik v 49 n 11 Nov 1959 
p 674-6. Checking of gear involutes and testing of spur gears 
with very small numbers of teeth; methods for checking 
accuracy of recording device; nomogram as aid in testing of 
spur gears. 

Measurement Errors in Gear Roll Testing. Machy (NY) v 
66 n 9 May 1960 p 145-50. Nature of errors in roll test 
measurements described; methods of obtaining most accurate 
results from roll testing equipment. 


Pribor dlya kompleksnogo odnoprofil’nogo kontrolya zubcha- 
tykh koles, A.T.DRAUDIN. Stanki i Instrument v 31 n 1 Jan 
1960 p 24-6; see also English translation in Machines & Tool- 
ing v 31 n 1 1960 p 27-8. Design of single profile testing 
machine BV-963 with universal setting for center distance 
from 2.756 in. to 9.843 in. and transmission ratios from 0.33 
to 8.0, developed by Bureau of Interchangeability. 


Research Programs for Medium Size Company, H.PEL- 
PHREY. SAE—Paper n 111B for meeting Jan 11-15 1960 
8 p. Description of research tools and equipment used at 
Michigan Tool Co, Detroit, Mich, specializing in products used 
in manufacturing of gears and splines; research programs are 
suggested by customers who wish to improve or change their 
products, by management and own research division. 


Vliyanie poverkhnostnoi zakalki na ustalostnuyu prochnost 
zub’ev shesteren, G.A.ZAITSEV. Metallovedenie i Termiches- 
kay Obrabotka Metallov n 11 Nov 1959 p 48-4, 1 plate. Effect 
of surface hardening on endurance of gear-teeth; investiga- 
tion of failure of gear-teeth. 


Vliyanie sposoba izgotovleniya shesteren na kontaktnuyu 
ustalost ikh zub’ev, M.V.VASIL’CHIKOV, M.V.BARBARICH, 
I.M.KAPITONOV. Vestnik Mashinostroeniya v 39 n 8 Aug 
1959 p 14-16. Influence of manufacturing process on contact 
fatigue of gear teeth; gears were manufactured by cutting 
and hot rolling from 40 KLN steel (0.15% OC, 0.26% Si, 
0.61% Mn, 0.02% S, 0.022% P, 0.10% Cr, 0.10% Ni); wear 
resistance of rolled gears is 1.5-3 times higher than cut 
gears; tabular data of gear specification. 


Vibrations. Dynamic Loads on Teeth of Spur Gears, S.L. 
HARRIS. Instn Mech Engrs—Proc vy 172 n 2 1958 p 87-112. 
ies Di of paper n 2 indexed in Engineering Index 1959 
p 532. 

Wear. See Gear Cutters; Gears—Testing. 


GEIGER MUELLER COUNTERS. See Counters—Geiger Muel- 
er. 


GELS. See Plasticizers; Rubber—Latex; Rubber Compounds 
and Compounding. 


GEMS. See Diamonds. 


GENERATORS. See Boilers; Electric Generators; Hydraulic 
ee i Signal Generators; Sound Generators ; Turbogenera- 
ors. 

GEOCHEMISTRY 


See also Diamonds; Geology; Geology—Stratigraphy; Geol- 
ogy—Theory ; Geology—Weathering ; Gold Deposits; Mineral- 
ogy; Ore Deposits; Petroleum Geology—Theory; Petroleum 
Prospecting; Petrology. 


Analytical and Petrographic Methods. US Geol Survey— 
Professional Paper n 400-B 1960 p 476-508. 18 papers by 22 
authors on determination of trace and minor elements and 
impurities in minerals; techniques of analysis. 


Coprecipitation Effects in Solutions Containing Ferrous, 
Ferric, and Cupric Ions, J.D.HEM, M.W.SKOUGSTAD. US 
Geol Survey—Water-Supply Paper n 1459-E 1960 p 95-110. 
Precipitates of ferric hydroxide that form when solutions con- 
taining ferrous iron are raised in pH or Eh may remove other 
ions from solution by coprecipitation; solutions containing 
from 1 to 10 ppm of iron and about 0.5 ppm of copper were 
adjusted to pH values ranging from 3.8 to 8.5. 


Een Beschouwing Over Het Geochemisch Gedrag der Ele- 
menten, H.J.de WIJS. Geologie en Mijnbouw v 39 n 8 Mar 
1960 p 57-65. Consideration of geochemical behavior of ele- 
ments; behavior of element formation of separate metal and 
silicate phases in earth and in parent body or bodies of 
meteorites; probable nonexistence of chalcosphere in earth; 
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new geochemical classification is proposed that relates quan- 
titatively elemental abundances in granitic crustal rocks with 
those of earth as whole. 


_ Effect of Environment on Concentration of Skeletal Magne- 

sium and Strontium in Dendraster, O.H.PILKEY, J.HOWER. 
J of Geology v 68 n 2 Mar 1960 p 203-16. MgCOs3 content of 
Dendraster tests appears to be directly related to both water 
temperature and salinity; strontium/calecium ratio in Den- 
draster tests is inversely related to water temperature and 
appears to be unaffected by changes in salinity. 


Geochemical Techniques—Review, J.E.RIDDELL. Can Min 
& Met Bul v 53 n 582 Oct 1960 p 765-8. Primary dispersion 
studies, zones of hydrothermal alteration, and secondary dis- 
persion studies in soils and sediment. 


Geokhimicheskaya kharakteristika podzemnykh vod Khan- 
kaiskoi depressii, V.A.FILONOV. Sovetskaya Geologiya v 2 n 
9 Sept 1959 p 105-11. Geochemistry of ground waters in 
Khanka depression ; chemical composition of gravity water 
exchanging with surface water; seven water types which are 
restricted to certain geological formations characterized by 
corresponding geochemical environment. 

Geokhimicheskie svyazi Li, Na, K, Rb i Tl v shchelochnoi 
magme i ikh nekotoroe petrogeneticheskoe znachenie, B.I. 
ZLOBIN, V.I.LLEBEDEV. Geokhimiya n 2 1960 p 87-103. Li, 
K, Rb, and Tl accumulate in latest alkaline rocks and 
nepheline syenites; Rb and Tl are related to K distribution; 
biotites are anomalously enriched in Rb and Tl; Rb, Tl and 
ratios K/Rb, K/Tl and Rb/Tl are typical of second (last) 
intrusive phase; ratios K/Rb and K/T] are more applicable to 
petrogenic analysis than Rb/T1; 0.0025% Li and 0.024% Rb 
for various alkaline rocks show enrichment. 


Health and Geology, H.V.WARREN. Western Miner & Oil 
Rev v 33 n 8 Aug 1960 p 35-8, 40, 42. Constituents of hydro- 
sphere and atmosphere, dominantly forming organic matter, 
are much more evenly dispersed than are those of lithosphere, 
which make up much smaller proportion of living material ; 
it is suggested that study be made to determine what happens 
when specific elements derived from anomalous portion of 
earth’s crust make their way into food products, and are 
consumed in their turn by higher organisms. 


Khimicheskii sostav vzvesei i rastvorennykh veshchesty reki 
Obi, I.L.NESTEROVA. Geokhimiya n 4 1960 p 355-60. Chemi- 
cal composition of suspensions and that of dissolved matter 
of River Ob; different elements show different ratio between 
suspended and dissolved forms; first group consists of Fe, 
Mn, P and minor elements V, Cr, Cu, Ni; chief forms of 
migration are mechanical suspensions; to second group be- 
long Ca, Co, and organic carbon which migrate in dissolved 
form and only partly in form of suspensions; migration of 
elements in River Ob is compared to migration of same ele- 
ments in rivers of Black Sea basin. 


Limitations on Composition of Upper Mantle, P.W.GAST. 
J Geophysical Research v 65 n 4 Apr 1960 p 1287-97. Sr 
isotope analyses and concentration of K, Rb, Cs, Sr and 
Ba for rocks and meteorites; Sr? abundance in earth’s crust 
is lower than in chondrites; K, Rb and Cs concentration in 
crust is anomalous when compared with U, Ba, Sr. 


Limits of Natural Environment in Terms of pH and Oxida- 
tion-Reduction Potentials, L.G.M. BAAS BECKING, I.R. 
KAPLAN, D.MOORE. J of Geology v 68 n 3 May 1960 p 
243-84. Eh-pH limits of biological systems and of naturally 
occurring aqueous environment almost coincide; biogenic 
master reaction in environment changing one or both charac- 
teristics is reductive photosynthesis by algae and by colored 
bacteria; problems of sulphate reduction, denitrification, oxi- 
dative reactions, and acid formation in peat bogs. 


Method for Quantitative Spectrochemical Analysis of Rocks, 
Minerals, Ores, and Other Materials by Powder D-C Are Tech- 
nique, H.BASTRON, P.R.BARNETT, K.J.MURATA. US Geol 
Survey—Bul n 1084-G 1960 p 165-82. Method is especially 
valuable for determination of those constituents that occur 
at low concentrations; matrix effects between samples and 
standards are minimized by making dilutions with common 
base material; analysis lines with concentration ranges of 
analytical curves are given. 


Mineralogy, Geochemistry, and Petrology. US Geol Survey— 
Professional Paper n 400-B 1960 p 452-61. Following group of 
papers included: Summary of Chemical Characteristics of 
Some Waters of Deep Origin, D.E.WHITE, 452-4; Geochemical 
Investigation of Molybdenum at Nevares Spring in Death 
Valley, Calif, F.N.WARD, H.M.NAKAGAWA, C.B.HUNT, 
454-6; Death Valley Salt Pan, Study of Evaporites, C.B. 
HUNT, 456-8; Early Stages of Evaporite Deposition, E.ZEN, 
458-61. 


New Geochemical Method for Determination of Molybdenum 
in Soil and Rock, J.K.PERRY. Economic Geology v 55. n 6 
Sept-Oct 1960 p 1232-43. Method is based on carbonate nitrate 
fusion of sample and subsequent aqueous leaching, which 
remove elements that form insoluble hydroxides ; further sepa- 
ration of molybdenum is effected by solvent extraction with 
amyl acetate followed by aqueous stripping; colored complex 
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molybdenum xanthate compound is formed by addition of 
potassium ethyl xanthate, extracted into benzene, and com- 
pared with standards. 


Novyi metod izmerenii okislitel’no-vostanovitel’nykh svoistv 
osadochnykh porod, G.BORDOSSY (D.BORDOSHI), M.BOD. 
Geokhimiya n 3 1960 p 247-50. New method of measuring 
oxidation-reduction properties of sedimentary rocks; use of 
potassium bichromate as solvent, Eh of which is measured 
before and after addition of rock powder to be studied; degree 
and character of change in Eh serves as indicator of redox of 
rock. 


Pogloshchenie kosmicheskoi radiatsii v zheleznykh meteori- 
takh, L.K.LEVSKII. Geokhimiya n 8 1960 p 274-7. Absorption 
of cosmic radiation by iron meteorites; on basis of study of 
He® content in some individual samples of Sikhote-Alin 
meteorite shower, calculation of average length of cosmic ray 
absorption in meteorite matter has been carried out; results 
of experiments of measuring absorption of cosmic radiation in 
compact matter, carried out in terrestrial environment, are 
close to values obtained by author. 


Radioactivities of Granitic Feldspar and Biotite of Misasa 
and Kurayoshi Districts, Tottori Prefecture, K.HAYASE. 
Japan. Geol Survey—Bul v 10 n 9 Sept 1959 p 65-71. Radio- 
activity was studied by photographic plate method and it was 
found that granitic feldspar of these districts is more intense 
in radioactivity than those of other parts of Japan; in same 
granitic rocks, however, activity distinctly differs in its dif- 
ferent constituents; biotite is often moderately radioactive. 


Raspredelenie redkikh elementov v amazonitovykh granitakh 
Etykinskogo massiva, A.A.SITNIN. Geokhimiya n 4 1960 p 
805-14. Distribution of rare elements in amazonite granites of 
Etykinskii Massif; high niobium and tantalum content is 
connected with presence of accessory columbite and microlite 
in granite; concentration of rare earths is considerably 
greater than average concentration in granites and is con- 
nected with development of postmagmatic metasomatism; al- 
most all lithium is in zinnwaldite, rubidium is mostly found 
in amazonite and zinnwaldite, beryllium occurs in feldspars. 


Raspredelenie redkikh zemel v mineralakh pegmatitov 
severozapadnoi i yugozapadnoi Karelii, A.P.KALITA. Geo- 
khimiya n 2 1959 p 140-4. Distribution of rare earths in pegma- 
tite minerals of northwestern and southwestern Karelia; ele- 
ments of cerium group are isolated in process of pegmatite 
formation during earlier stages of replacement, while elements 
of yttrium group are concentrated at later stages of mineral 
formation. 


Redkie zemli v_ perovskitakh 
ul’traosnovnykh-shchelochnykh porod, 
BARINSKII. 


(knopitakh) iz massivov 
L.S.BORODIN, R.L. 
Geokhimiya n 4 1960 p 291-7. Rare earth in 
perovskites (knopites) from massifs of ultrabasic-alkaline 
rocks; regular change of concentration of individual rare 
earth elements at transition from early perovskite generations 
to late ones; late generations contain more rare earth and 
show increase in praseodymium and neodymium and decrease 
in relative lanthanum; this regularity and others may be 
considered to be arguments in favor of hydrothermal (meta- 
somatic) genesis of perovskite. 


Relation of Reserves of Elements to Their Crustal Abun- 
dance, V.E.McKELVEY. Am J Science v 258A (Bradley Vol) 
1960 p 234-41. Tonnage of minable reserves in short tons (R) 
for many elements in United States is equal to crustal abun- 
dance in percent (A) times 10° to 10! and all 26 elements for 
which data are available have ratios in range R = Ax10® to 
104; linear relation appears to prevail between reserves and 
abundance for all except most abundant elements. 


Seltene Elemente in oesterreichischen Kohlen- und_ Bitu- 
mengesteinen, M.BRANDENSTEIN, IJANDA, E.SCHROLL. 
Tschermaks Mineralogische u Petrographische Mitteilungen v 
7 n 3 1960 p 260-85. Rare elements in Austrian coals and 
bituminous rocks; semiquantitative spectrum analysis of 119 
samples for Ag, As, Be, Bi, Cd, Co, Cr, Cu, Ga, Ge, Hg, 
Mn Mo, Ni;~eb;, Sb, Sn, Ti; Tl, Vv, and. Zn. 


Skew Frequency. Distributions and Fundamental Law of 
Geochemical Processes, A.B.VISTELIUS. J of Geology v 68 n 
1 Jan 1960 p 1-22. Frequency distribution of concentrations 
of chemical elements investigated using modern statistical 
methods for analysis of large and small samples; formulation 
of fundamental law of geochemical processes is proposed ; 
this law can be applied in many cases to investigation of 
deposits; author points out difference between “‘distribution 
of concentrations” in V.M. Goldschmid’s sense and “proba- 
bility distribution of concentrations”. 


Some Chemical Relationships Among Sulfur Species and 
Dissolved Ferrous Iron, J.D.HEM. US Geol Survey—Water- 
Supply Paper n 1459-C 1960 p 57-73. Sulphur species most 
likely to occur in natural water are HS-', HS, HSO:"', and 
SOi.-, and free sulphur (S°) may be stable form; stability 
fields for these five species are shown on Eh-pH; Eh-pH 
region in which dissolved iron activity can exceed 0.0. ppm ; 
oxidation of pyrite evidently can be important source of iron 
in groundwater. 
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Some Geochemical Aspects of Mohorovicie Discontinuity, 
P.G.HARRIS, J.A-ROWELL. J Geophysical Research v 65 n 
8 Aug 1960 p 2443-59. There is no evidence for assumption 
that meteorite compositions can be applied in their entirety 
to composition of earth; even assuming earth to have chond- 
ritic composition does not permit any calculation of composi- 
tion of earth layers; any analogy between achrondites and 
earth cannot be applied quantitatively and is of no relevance 
to problems of Mohorovicic discontinuity. 


Spectrographic Determination of Trace Elements in Lake 
Waters of Northern Maine, M.D.KLEINKOFF. Geol Soc 
America—Bul v 71 n 8 Aug 1960 p 1231-42. Data for 12 
elements normally present in trace amounts in natural waters 
were evaluated by comparing traces present from lake to lake; 
values for each element, when plotted on base map of Maine, 
suggest that lakes that have higher values may form group- 
ings which represent localities that have greater possibilities 
for mineralization; significance of these anomalies has been 
established in several ways. 


Stability of Some Carbonates of 25°C and One Atmosphere 
Total Pressure, R.M.GARRELS, M.E.THOMPSON, ; 
SIEVER. Am J Science v 258 n 6 June 1960 p 402-18. Stabili- 
ties of carbonates, both minerals and synthetic compounds, 
were determined by dissolving them in water saturated with 
one atmosphere carbon dioxide at 25 C and one atmosphere 
total pressure; equilibrium pH value was used to obtain 
standard free energies of formation of carbonates. 


Study of Distribution of Some Geochemical Data, C.B. 
TENNANT, M.L.WHITE. Economie Geology v 54 n 7 Nov 
1959 p 1281-90. Examination of geochemical data is made by 
statistical methods; values are plotted on logarithmic proba- 
bility paper; in most cases results suggest that more than one 
distribution may be present; examples and proposed inter- 
pretations are given for data for mineralization in rock and 
soil, for biogeochemical values, for iron in soil, and clay size 
material in soil. 


Vliyanie stepeni neravnovesnosti protsessa kristallizatsii na 
povedenie elementa-primesi, I.D.RYABCHIKOV. Geokhimiya 
n 4 1960 p 345-54. Influence of non-equilibrium degree of crys- 
talization process on behavior of trace element; equation is 
deduced which describes behavior of microcomponent in crys- 
tallization process taking into account partial establishment 
of equilibrium between solution and earlier precipitated crys- 
tals with regard to this microcomponent. 


Argon. K voprosy o sokhrannosti argona v_ slyudakh, L.N. 
OVCHINNIKOV, V.V.KELAREV, M.V.PANOVA, V.A. 
DUNAEV, F.L.SHANGAREEV, P.ILOSADCHAYA.  Geo- 
khimiya n 8 1959 p 704-10. Problem of preservation of argon 
in micas; results of studying preservation state of argon in 
hydrated biotites and mode of extracting argon at different 
temperatures ; hydration of biotite does not influence preserva- 
tion state of argon under natural conditions; when heated, 
hydrated biotite loses chief mass of argon at considerably 
lower temperature than non-hydrated biotite, and with higher 
degree of hydration, loss becomes greater. 


Nakoplenie izotopa A®® vy uranovykh mineralakh, E.K. 
GERLING, Yu.A.SSHUKOLYUKOV. Geokhimiya n 7 1959 p 
608-18. Accumulation of isotope A® in uranium minerals; 
A*® content investigated in 17 uranium minerals ranging in 
age from 2.108 to 2.10® yr; corrections have been made for 
A* according to quantities of radiogenic A®; there is propor- 
tionality between U content and A® content; between quanti- 
ties of A*® and xenon of neutron fission (Xen), dependence 
has been found. 


Beryllium. Field Determination of Beryllium in Soils for Geo- 
chemical Prospecting, E.C.HUNT, R.E.STANTON, R.A. 
WELLS. Instn Min & Met—Trans v 69 pt 7 1959-60 Apr 
1960 p 361-9, (discussion) pt 11 Aug p 637-60. Beryllium is 
selectively extracted by dilute nitric acid after fusion of sam- 
ple with ammonium fluoride; interfering ions are sequestered 
with ethylenediaminetetra-acetic acid and N,N-di (2-hydroxy- 
ethyl) glycine, and beryllium is estimated by visual compari- 
son of colors after addition of sodium hydroxide and beryllon; 
soils containing beryllium from 0.5 to 50 ppm can be analyzed 
without preliminary separation. 


Some Geochemical Anomalies in Soil and Stream Sediment 
Related to Beryl Pegmatites in Rhodesia and Uganda, A.H. 
DEBNAM, J.S.WEBB. Instn Min & Met—Trans v 69 pt 7 
1959-60 Apr 1960 p 829-44 (discussion) pt 11 Aug p 637-60. 
Using colorimetric test, beryllium anomalies up to 600 ft wide 
were detected in residual soils overlying beryl pegmatites; 
peak values are 10-20 ppm Be, rising to 80-125 ppm over 
principal beryl zones, as compared to 0.5-4 ppm Be in normal 
soils derived from barren country rock; soil over one dike 
also contains anomalous contents of Li, Rb, Ba, Sr and Sn. 


Boron. Die Bestimmung der Salinitaetsfazies mit Hilfe der 
Bor-Methode. W.ERNST, H.WERNER. Glueckauf v 96 n 17 
Aug 13 1960 p 1064-70. Determination of salinity facies by 
boron method; boron is little sensitive to diagenesis and re- 
flects conditions of sediment deposition; amount of boron in 
formation may be used for correlation; sediments of marine 
facies contain over 0.035% B2Os, brackish water facies sedi- 
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ments 0.025—0.035 B2Os, and limnie facies—less than 0.025 
B20s. 

Geokhimicheskie osobennosti vtorichnykh izmenenii lyudvigi- 
tovykh rud, S.A.ALEKSANDROV. Geokhimiya n 2 1959 p 
171-7. Geochemical peculiarities of secondary alterations of 
ludwigite ores; in magnesial-ludwigite deposits of Eastern 
Transbaikal szaibelyite, magnetite and hematite are formed as 
secondary minerals; at later phases of hydrothermal process 
szaibelyite is replaced by nonmetallic minerals, boron being 
simultaneously removed; in zone of supergene alteration 
ludwigite is replaced by ferric hydroxides and szaibelyite by 
calcite; released boron is adsorbed by ferric hydroxides. 


How Measuring Paleosalinity Aids Exploration, A.F.FRED- 
ERICKSON, R.C.REYNOLDS, Jr. Oil & Gas J v 58 n 5 Feb 1 
1960 p 154-5, 157-8. Salinity of sea as geological and biological 
parameter; boron in sea water increases with salinity ; most 
of boron in sedimentary rocks is contained in illite, and its 
amount is not expected to substantially change by normal 
geological processes; illites indicate that their boron content 
can be used to evaluate relative salinity of sea at time sedi- 
ment was formed; method helps to find barriers, reefs, and 
sand bars. 


Columbium and Tantalum. See also Columbium. 


K geokhimii Nb i Ta v masivakh nefelinovykh sienitov Vish- 
nevykh gor, E.M.ES’KOVA. Geokhimiya n 2 1959 p 130-9. 
Geochemistry of Nb and Ta in massives of nepheline syenites 
of Vishnevye Gory; relatively high Nb (0.025%) and Ta 
(0.0021%) contents are typical; Nb/Ta ratio varies from 10.6 
to 11.8; maximum average Nb and Ta contents are in mi- 
askites; considerable part of niobium and tantalum in nephe- 
line and alkaline syenites (40-50%) concentrates in titanium 
and zirconium minerals, in which Nb and Ta isomorphously 
replace Ti and Zr. 


K geokhimii niobiya i tantala v Lovozerskom shchelochnom 
massive, V.I.GERASIMOVSKII, M.M.KAKHANA, L.M.RO- 
DIONOVA, V.A.VENKINA. Geokhimiya n 7 1959 p 646-55. 
Geochemistry of niobium and tantalum in Lovozero alkaline 
massif; in nepheline syenites of Lovozero niobium and tan- 
talum are concentrated in minerals which contain titanium 
and zirconium and isomorphously replace these elements in 
them; niobium tantalum ratio for nepheline syenites is same 
(about 12) for different intrusive phases; niobium and tan- 
talum concentrate toward end of magmatic process. 


Copper and Lead. See also Copper Deposits. 


Med i svinets v pochvakh Uspenskogo mednogo mesto- 
rozhdeniya v Tsentral’nom Kazakhstane, LI.GINZBURG, K.M. 
MUKANOV, N.P.POLUZEROV. Geokhimiya n 4 1960 p 
339-44. Copper and lead in soils of Uspenskoe copper deposit 
in Central Kazakhstan; contents of Cu and Pb in soils on 
flank of deposit exceed by 2-3 times their average contents in 
common soils not connected with mineralization; different 
ratios of Cu and Pb in soils and primary dissemination halos 
in subjacent rocks are noticed; in vertical section of soils 
decrease of copper content is established while Pb contents 
remain almost same. 


Exploratory. Aqua Regia Extractable Copper and Zine in 
Plutonie Rocks in Relation to Ore Deposits, H.V.WARREN, 
R.E.DELAVAULT. Instn Min & Met—Trans v 69 pt 9 
1959-60 June 1960 p 495-504. Studies can provide data which 
may materially assist prospecting and may provide useful 
material for those who are investigating origins of ore and 
granitic bodies; aqua regia extractable copper and zine may 
afford new tool for those attempting to correlate various 
igneous formations where there are only scattered outcrops. 


Biogeochemical Prospecting for Manganese in Northeast 
Tennessee, F.D.BLOSS, R.L.STEINER. Geol Soe America— 
Bul v 71 n 7 July 1960 p 1053-66. Samples of mature leaves 
and second year twigs were collected from 36 chestnut oaks 
growing above two areas of subsurface manganese mineraliza- 
tion ; nickel seemed to be reliable guide to ore, acting as path- 
finder for manganese. 


Biogeokhimicheskii metod poiskov v usloviyakh vysokogornoi 
chasti zapadnoi Gruzii, D.P.MALYUGA, V.R.NADIRADZBE, 
Ya.M.CHERGEISHVILI, A.I.MAKAROVA. Geokhimiya n 4 
1960 p 3830-8. Biogeochemical method of prospecting in high 
mountains of Western Georgia; investigations were carried 
out in area where copper zinc deposits are entirely covered 
with forests; maximum copper, zinc, and lead contents were 
observed in brown forest podzol soils, and in ash of plants 
growing over ore formation zones; forms of metal occurrence 
in soil have been studied. 


Botanical Prospecting for Ore Deposits, H.L.CANNON. 
Science v 132 n 8427 Sept 2 1960 p 591-8. Usefulness of plants 
in prospecting; prospecting by lack of vegetation, changes in 
appearance, and by plant analysis; comparison of botanical 
and other geochemical prospecting methods. 


Exploration and Mapping Techniques. US Geol Survey—— 
Professional Paper n 400-B 1960 p 89-112. Following group 
of papers included: Field Application of Ion-Exchange Resins 
in Hydrogeochemical Prospecting, F.C.CANNEY, D.B.HAWK- 
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INS, 89-90; Geochemical Prospecting for Beryllium, W.R. 
GRIFFITTS, U.ODA, 90-2; Variations in Base-Metal Con- 
tents of Monzonitie Intrusives, W.R.GRIFFITTS, H.M.NAKA- 
GAWA, 93-5 ; Geochemistry of Sandstones and Related Vege- 
tation in Yellow Cat Area of Thompson District, Grand 
County, Utah, H.L.CANNON, 96-7; Geochemical Prospecting 
for Copper in Rocky Range, Beaver County, Utah, R:L. 
ERICKSON, A.P.MARRANZINO, 98-101; Soil and Plant 
Sampling at Mahoney Creek Lead-Zine Deposit, Revillagigedo 
Island, Southeastern Alaska, H.T.SHACKLETTE, 102-4; Geo- 
chemical Exploration in Alaska, R.M.CHAPMAN, H.T. 
SHACKLETTH, 104-7; Thermoluminescence and Porosity of 
Host Rocks at Eagle Mine, Gilman, Colo., C.H.ROACH, 
107-11; Usefulness of Emanation Method in Geologic Explora- 
tion, A.B.TANNER, 111-12. 


Geochemical Drainage Reconnaissance for Copper in North- 
ern Rhodesia, J.S.-WEBB, J.S.TOOMS, M.A.GILBERT. Instn 
Min & Met—Trans v 68 pt 4 1958-59 p 125-44. Exploratory 
studies have shown metal that leached from weathering ore 
deposits accumulates in seasonal headwater swamps; streams 
draining these swamps also carry anomalous metal in their 
active sediment; peak copper values are of order of 1000-4000 
ppm and 500-750 ppm, respectively, compared to mean back- 
grounds of 80 ppm and 40 ppm; organic matter plays promi- 
nent role in precipitating copper from groundwaters rising in 
swamps. 


How to Make Geochemical Exploration Succeed, S.J. 
PIRSON. World Oil v 150 n 5 Apr 1960 p 93-6. Geochemistry 
yields good results when coordinated with geology and geo- 
physics; synopsis of past and recent concepts of geochemical 
research; genesis of geochemical anomalies and survey of gas 
and hydraulic leakage over and around oil fields. 


Melkomasshtabnye metallometricheskie poiski polimetallov 
po oreolam i potokam rasseyaniya, A.N.BOGOLYUBOV, N.N. 
SOCHEVANOV. Razvedka i Okhrana Nedr v 25 n 10 Oct 
1959 p 9-12. Metallometric prospecting on small scale for base 
metals in dispersion halos and along dispersion flows; metal- 
lometry in mountainous region of Middle Asia in alluvium 
has proven to be more effective than sampling of deluvium; 
in peneplain areas sampling of deluvium is more effective; 
field practice and spacing between samples. 


Metallometricheskaya s’emka po potokam rasseyaniya v 
gornykh raionakh, A.P.SOLOVOV, N.Ya.KUNIN. Sovetskaya 
Geologiya v 3 n 5 May 1960 p 32-56. Metallometrical survey 
of streams in ove-bearing areas; spectral analysis of alluvial 
samples constitutes economical prospecting method, based on 
predominance of mechanically dispersed forms of most pre- 
cious metals; method of quantitative estimation of ‘‘expected’’ 
reserves, concentrated in basin of stream intake and measured 
from results of metallometric survey; conclusions based on 
three years of prospecting in Tien Shan Mountains. 


Opyt primeneniya biogeokhimicheskogo metoda dlya poiskov 
redkometal’nykh mestorozhdenii, M.F.KUZIN. Razvedka i 
Okhrana Nedr v 25 n 11 Nov 1959 p 16-20. Application of bio- 
geochemical method of prospecting for deposits of rare metals ; 
thorium, niobium, zirconium, and probably tantalum accumu- 
late in plants in considerable amount; leaves of giant trees 
contain up to 0.1% Th; plants concentrating rare metals. 


Pedogeochemical Prospecting in Glaciated Terrain, L.K. 
KAURANNE. Finland. Geologinen Tutkimuslaitos—Bul n 184 
Mayr 1959 p 1-10. Cu and Ni contents of glacial till in vicinity 
of known ore deposits of Outokumpu, Makola and Kiuruvesi 
indicate that longitudinal direction of anomalies observed runs 
parallel to local movement of glacial ice; pedogeochemical 
prospecting in glaciated regions may be considered as micro- 
variation of boulder tracing. 


Readily Extractable Copper in Eruptive Rocks as Guide for 
Prospecting, H.V.WARREN, R.E.DELAVAULT. Economic 
Geology v 54 n 7 Nov 1959 p 1291-7. Possibility of ascertain- 
ing mineral potentialities of area around outcrop of limited 
size using rock analyses involving chemical attack of moderate 
intensity; in vicinity of mineralization, readily extractable 
copper of plutonic rocks is from five to ten times greater than 
that from rocks unrelated to mineralization. 


Reconnaissance Geochemical Survey in Seal Lake Area, 
Labrador, J.J.BRUMMER. Can Min & Met Bul v 53 n 576 
Apr 1960 p 260-7. Survey employed stream sediment tech- 
nique and covered 400 sq mi in central Labrador underlain by 
basalts, diabase and sedimentary rocks; results of total heavy 
metal survey in Ten Mile Lake indicate that zinc mineraliza- 
tion should oceur there; investigation of entire area led _to 
discovery of uneconomic lead-zine mineralization; extensive 
radioactivity led to discovery of columbium-thorium minerali- 
zation. 


Status of Geochemical Prospecting in USSR, H.E.HAWKES. 
Min Eng v 12 n 6 June 1960 p 591-3. Metallometric surveying 
applied on very broad scale by various regional geophysical 
trusts; in some respects, Western methods are more _ad- 
vanced than Russian and in some, reverse is case; principal 
difference is in scale of operations. 


GEOCHEMISTRY—Continued 
Gallium. See also Gallium. 


Geokhimiya galliya v granitoidakh Susamyrskogo batolita 
(Tsentral’nyi Tyan-Shan), L.A.BORISENOK, L.V.TAUSON. 
Geokhimiya n 2 1959 p 145-51. Geochemistry of gallium in 
granitoids of Susamyr batholite (Central Tien Shan); in 
process of crystallization of granitoids most of gallium is 
bound to feldspar although dark colored minerals must be 
considered as concentrators of elements; gallium is closely 
bound to aluminum during magmatic stages; constancy is 
shown of gallium/aluminum ratio in series of intrusive 
phases; gallium enrichment occurs only in aplites. 


Germanium. Issledovanie soderzhaniya germaniya v neftyakh 
Sovetskogo Soyuza, L.A.GULYAEVA, I.F.LOSITSKAYA. 
Geokhimiya n 2 1959 p 152-8. Investigation of germanium 
content in petroleums of Soviet Union; germanium determi- 
nation was made by combustion of petroleum in presence of 
oxidants, distillation of germanium as GeCla and colorimetric 
analysis with phenylfluoron; germanium contents range from 
0.015 to 0.150 g/t of petroleum; maximum germanium con- 
tents in petroleum of some areas reach 0.02-0.69 g/t (Azer- 
baidzhan, Orenburg region). 

Hafnium and Zirconium. O sootnoshenii gafniya i tsirkoniya 
v tsirkonakh granitnykh pegmatitov, E.E.VAINSHTEIN, 
A.I.GINZBURG, I.D.SHEVALEEVSKII. Geokhimiya n 2 1959 
p 124-9. Hf/Zr ratio in zircons of granite pegmatites; in 25 
zircons which formed at different stages of pegmatite process 
relative enrichment in hafnium is observed; in late zircons, 
formed after development of albitization, HfOz content may 
reach 14%; ZrO2/HfO2 ratio in these minerals usually ranges 
from 3-10 and average is 7. 

Zavisimost povedeniya tsirkoniya i gafniya ot petrokhimi- 
cheskikh osobennostei magmaticheskikh i shchelochno-meta- 
somaticheskikh porod, I.D.SHEVALEEVSKII, A.S.PAV- 
LENKO, E.E.VAINSHTEIN. Geokhimiya n 3 1960 p 222-30. 
Dependence of zirconium and hafnium behavior on _ petro- 
chemical parameters of magmatic and alkaline-metasomatic 
rocks; in minerals-concentrators of rocks of same _ petro- 
chemical type, Zr/Hf-ratio increases with increase of content 
of dark-colored minerals; Zr-Hf separation is greater during 
alkaline-metasomatie processes. 


Helium. Cosmic-Ray-Produced Helium in Keen Mountain and 
Casas Grandes Meteorites, J.H.HOFFMAN, A.O.NIER. J 
Geophysical Research v 65 n 3 Mar 1960 p 1063-8. He? and He+ 
distributions were measured in iron meteorites of Keen Moun- 
tain and Casas Grandes; in former, small meteorite (6.75 kg), 
He? and Het concentrations did not depend upon position; in 
latter, large meteorite (1550 kg), “‘depth effect’? was observed, 
and contours of constant He? and Het content could be drawn. 

Indium. See also Geochemistry—Tin and Indium. 

O nekotorykh osobennostyakh rasprostraneniya indiya v 
endogennykh mestorozhdeniyakh, V.V.IVANOV, N.V.LIZU- 
NOV. Geokhimiya n 1 1960 p 45-54. Peculiarities of indium 
abundance in endogenous. deposits; deposits with enriched 
and high indium concentrations (0.01-0.1% and _ higher) ; 
deposits with low indium concentrations (less than 0.005%) ; 
to first belong cassiterite and tin-bearing skarns, cassiterite- 
sulphide, cassiterite-lead-zine and tin-containing lead-zine and 
sulphosalt deposits. 

Iron. Complexes of Ferrous Iron With Tannic Acid, J.D. 
HEM. US Geol Survey—Water-Supply Paper n 1459-D 1960 
p 75-94. Solutions of tannic acid at concentrations of 5 or 50 
ppm reduce dissolved ferric iron to ferrous state when pH is 
less than 4; in solutions with pH of 4 or more, black material 
containing ferric iron and tannic acid is precipitated; in 
solution containing 500 ppm of tannic acid, ferrous complex 
forms at pH or more than 5. 


Survey of Pertinent Biochemical Literature, E.T.OBORN. 
US Geol Survey—Water-Supply Paper n 1459-F 1960 p 111-90. 
Bibliography is concerned with biochemical factors in iron 
eyele including biochemical weathering and iron metabolism ; 
organisms that have been reported to use iron in _ their 
metabolism; mechanics of iron concentration and depletion ; 
chemical elements that interfere with use of iron by plants; 
measurement of materials affecting iron solubility. 


Lead. See also Geochemistry—Copper and Lead. 


Izotopnyi sostay rudnykh svintsov Baltiiskogo shchita, A.P. 
VINOGRADOV, L.S.TARASOV, S.I.ZYKOV. Geokhimiya n 7 
1959 p 571-607, map, 4 plates. Isotopic composition of leads 
from ore deposits of Baltic shield; there are two evolutional 
types of lead: Svekofennian and Karelian; graph is proposed 
for calculating age of leads according to isotopic composition 
based on differentiation of terrestrial matter and empirical 
regularities of variations in isotopic composition of syn- 
chronous leads. 

Izotopnyi sostav svintsa svintsovykh rudoproyavlenii Prid- 
nestrov’ya, A.I.TUGARINOV, R.N.SHCHERBAKOVA, Wee 
BEDRINOV. Geokhimiya n 4 1960 p 298-304. Isotopic com- 
position of lead ores of Dniester Valley region; in samples of 
Ushitsa and Mogilev galena mineralization occurs in form of 
impregnation in phosphate concretions and in form of vein- 
lets in sandstones; increase in radiogenic lead isotopes with 
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depth is observed in galena from sandstones ; this is attributed 
to partial dissolution of feldspar grains in sandstone and selec- 
tive extraction of lead from them. 


K geokhimii svintsa v devonskikh effuzivakh Tsentral’nogo 
Kazakhstana, K.K.ZHIROV, I.V.CHERNYSHEV. Geokhimiya 
n 2 1959 p 116-23. Geochemistry of lead in Devonian effusives 
of Central Kazakhstan; average lead content for acid lava 
is nearly two times less than that for acid igneous rocks; no 
noticeable enrichment of acid lava in lead compared to more 
basic lava is observed; tuff of quartz porphyries and albito- 
phyres as well, as tuff of dacitie composition have higher 
lead content, as compared to corresponding lavas. 


Spectrophotometric Determination of Traces of Lead in 
Igneous Rocks, C.E.THOMPSON, H.M.NAKAGAWA. US Geol 
Survey—Bul n 1084-F 1960 164 p. Method for reliable deter- 
mination of traces of lead developed to overcome inadequacy of 
lead in mafie igneous rocks that contain relatively large 
amounts of iron, zine, and certain alkaline earths; in this 
method, interferences from these elements are overcome with- 
out using special equipment or time consuming separation 
techniques. 


Trace Lead in Potash Feldspars Associated with Ore De- 
posits, W.F.SLAWSON, M.P.NACKOWSKI. Economic Geology 
v 54 n 8 Dec 1959 p 1543-55. Amount of trace lead in potash 
feldspars can be correlated with lead ore deposits associated 
with igneous rocks; potassium feldspars from lead mining 
districts have higher trace lead content than those from areas 
where there is no lead production, or where lead production 
is not significant; potassium feldspars from hydrothermally 
altered intrusives contain less lead than spatially related 
unaltered intrusives. 


Lithium. Otnositel’naya rasprostranennost izotopov litiya v 
uranovykh mineralakh i meteoritakh, K.G.-ORZHONIKIDZE. 
Geokhimiya n 1 1960 p 37-44. Relative abundance of lithium 
isotopes in uranium minerals and meteorites; detected isotopic 
variations of Li in U minerals depend on age of mineral; in 
ancient U minerals degree of enrichment in heavy Li isotope 
equals 6.4-7.9% while in youngest mineral it is 2.9% ; observed 
variations of isotopic composition of lithium in meteorites are 
considerably weaker in U minerals. 


Oxygen. Metod opredeleniya sootnoshenii izotopov kisloroda v 
gornykh porodakh i mineralakh, E.I.DONTSOVA. Geokhimiya 
n 8 1959 p 669-78. Determination of ratio of oxygen isotopes 
in rocks and minerals; method for reduction by graphite for 
purpose of oxygen isotopic analysis; apparatus and procedure; 
experimental data on reaction kinetics of reduction of various 
rocks; source of errors analyzed; reproducibility and accuracy 
of method shown; applicability of method for alumino silicate 
rocks containing alkaline and alkali earth metals. 


Potassium. Kalii v podzemnykh vodakh Moskovskogo artezian- 
skogo basseina, M.S.YANSHINA. Geokhimiya n 1 1960 p 72-5. 
Potassium in underground water of Moscow artesian basin; 
shallow fresh waters contain small quantities of K (2-6 mg/1) 
ratio being Na/K=30; at depths mineralized water contain 
up to 1211 mg/1 and ratio is Na/K—300; increase of K content 
in deep waters of basin is less than Na increase in accordance 
with its content in sedimentary rocks in water-soluble and 
salt-soluble forms; content of water-soluble K in rocks is 
0.027% and that of Na 0.318%; content of K removed by 
solution of NaCl is 0.055%. 


Radioactive Elements. Die Verteilung der Radioaktivitaet, der 
Thorium- und Urangehalte im Malsburggranit, O.LEIBLE. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 12 n 5 May 1959 
p 234-7, map. Distribution of radioactivity, and thorium and 
uranium content in Malsburg granite; results of studies con- 
ducted in Black Forest. 


Distribution of Radioactivity in Some Fine-Grained Igneous 
Rocks, E.HAMILTON. Geol Mag v 97 n 3 May-June 1960 
p 255-60. Quantitative distribution of alpha particle activity 
in rocks and minerals by nuclear emulsion techniques is 
applied to some exceptionally fine-grained rocks; distribution 
of radioactivity is comparable to that observed jin coarser- 
grained rock types more suitable to nuclear emulsion studies. 


Natural Radiocarbon in Atlantic Ocean, W.S.BROECKER, 
R.GERARD, M.EWING, B.C.HEEZEN. J Geophysical Research 
v 65 n 9 Sept 1960 p 2903-31. Surface water C14/12 ratios show 
progressive increase from south to north; deep water masses 
originating in high latitudes of southern hemisphere have 
consistently lower C1/!? ratios than those originating in high 
latitudes of northern hemisphere; circulation model explaining 
prominent features of C4 distributions in atmosphere ocean 
system; C' data provide estimates of large scale mixing rates 
within ocean. 


Raspredelenie urana i toriya v nekotorykh odnofazynykh 
intruziyakh Tyan-Shanya, A.Ya.KRYLOV. Akademiya Nauk 
SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 11 Nov 
1959 p 8-14. Distribution of uranium and thorium in 
some monophase intrusions of Tien-Shan; data on distribu- 
tions of two metals in different zones of Caledonian alaskites 
in Range of Terskei-Ala-Tau; uranium is more mobile than 
thorium during process of stabilization of intrusion. 
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Uranium and Thorium in Selected Suites of Igneous Rocks, 
E.S.LARSEN, 3d, D.GOTTFRIED. Am J Science v 258A 
(Bradley Vol) 1960 p 151-69. Batholithic rocks show increase 
of both uranium and thorium from gabbro to quartz-monzonite 
and granite; muscovite-quartz monzonites contain less uranium 
and thorium than quartz monzonites and granites, although 
Th/U ratios are nearly same; voleanic and hypabyssal rocks 
show similar increase in both thorium and uranium toward 
more felsic members; Th/U ratios remain fairly constant from 
mafic to felsic members of each series. 


Rhenium. Geochemistry of Rhenium, With Special Reference to 
its Occurrence in Molybdenite, M.FLEISCHER. Economic 
Geology v 54 n 8 Dee 1959 p 1406-13, (addendum) v 55 n 8 
May 1960 p 607-9. Rhenium content of molybdenite ranges from 
none to 3250 ppm Re, and varies widely, even in samples from 
single deposit; no generalizations are yet possible as to cor- 
relations of rhenium content with geological conditions of 
formation ; other possible sources of rhenium. 


Rubidium and Thallium. O sootnoshenii mezhdu soderzhaniem 
talliya i rubidiya v mineralakh iz pegmatitovykh zhil Kol’skogo 
poluostrova po dannym spektral’nogo analiza, T.F.BOROVIK- 
ROMANOVA, A.F.SOSEDKO. Geokhimiya n 1 1960 p 31-6. 
Ratio between thallium and rubidium content in minerals from 
pegmatite veins of Kola peninsula according to spectral analy- 
sis; Tl content varies from 1.10-° to 6.1x10-?% and Rb content 
from 0.1 to 1.9%; in zoned veins Tl and Rb increase from con- 
tact to center; in microclines in various parts of pegmatite 
area ratio of Rb/Tl remains constant, equally 103; in micro- 
clines of southeastern area it decreases to 25. 


Scandium. Faktory opredelayushchie geokhimicheskoe rasprede- 
lenie skandiya, V.V.SHCHERBINA. Geokhimiya n 8 1959 p 
711-15. Factors determining geochemical distribution of scan- 
dium; in rocks and minerals irregular distribution of scandium 
is conditioned by lithophile property of its base which accumu- 
lates in pegmatite-hydrothermal stage enriched in anions 
(wolframite, niobate) which precipitate scandium ; in coals it is 
not reduced but accumulates by sorption; it forms complex 
ions more easily than rare earths and is more mobile. 


O raspredelenii skandiya v izverzhennykh porodakh na _pri- 
mere nekotorykh massivov Sovetskogo Soyuza, L.F.BORI- 
SENKO. Geokhimiya n 7 1959 p 623-7. Distribution of scandium 
in igneous rocks on example of some massif of Soviet Union ; 
higher scandium contents are typical of ultrabasic and basic 
rocks (about 0.003% of Sce203s) and lower contents of inter- 
mediate (about 0.0005 of Se2Os) and acid rocks (about 0.0002% 
of Se20s); character of FeO, MgO and Sc20s distribution in 
rocks of ultra basic type indicates probable geochemical bond 
of scandium and divalent iron; pyroxenites are characterized 
by highest Se2Os content (up to 0.017%). 

Selenium. Zur Geochemie des Selens in ostalpinen Erzen, W. 
ROCKENBAUER. Tschermaks Mineralogische u Petrographi- 
sche Mitteilungen v 7 n 3 1960 p 149-85. Geochemistry of 
selenium in eastern Alpine ores; method of ore analysis and 
equipment used; average content of Se in pyrites is below 
0.001%; higher Se content was established in galena and in 
complex sulphides; temperature factor is important in enrich- 
ment of hypothermal formations in Se; regional factor in 
distribution of selenium. 


Selenium and Tellurium. Nekotorye voprosy geokhimii selena i 
tellura v medno-nikelevykh rudakh Noril’skogo raiona, G.G. 
ZAINULLIN. Geokhimiya n 3 1960 p 231-40. Some problems 
of geochemistry of selenium and tellurium in copper nickel 
ores of Norilsk region; distribution of selenium and tellurium 
in sulphide copper and nickeliferous ores, and in pyrrhotite, 
pentlandite and chalcopyrite, on basis of chemical and micro- 
scopic study; distribution of selenium and tellurium in ores 
as fillings depends on composition and structure of orebodies ; 
in disseminated ores there is higher relative content of tellur- 
ium in vertical distribution. 


Strontium. Occurrence of Strontium in Natural Water, M.W. 
SKOUGSTADT, C.A.HORR. US Geol Survey—Cir n 420 1960 
6 p. Strontium content of surface waters is relatively low 
(ess than 0.50 ppm) in Pacific Northwest, Northeastern 
United States, and Central Lowlands, particularly Lower 
Mississippi basin and Western Gulf Coast area; moderate con- 
centrations (0.50 to 1.5 ppm) are found in southeastern United 
States, most of Great Plains region, Western Mountain and 
Plateau regions, and California; relatively high concentrations 
are found in Texas, New Mexico and Arizona. 


Tantalum. See Geochemistry—Columbium and Tantalum. 
Tellurium. See Geochemistry—Selenium and Tellurium. 


Thallium. See Geochemistry—Rubidium and Thallium. 
Thorium. See Geochemistry—Radioactive Elements. 


Tin and Indium. O povedenii olova j indiya v kollomorfnykh 
agregatakh kassiterita iz Dzhalindinskogo mestorozhdeniya na 
Malom Khingane, G.N.KOMAROV, L.N.NOVOROSSOVA, 
Geokhimiya n 8 1959 p 716-20. Tin and indium behavior in 
cassiterite colloform aggregates of Dzhalinda deposit in Malyi 
Khigan; cassiterite aggregates contain some acid-soluble tin 
not associated with sulphur; in cassiterite aggregates indium 
is present in form of independent compounds; some indium 
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compounds are easily soluble in mineral acids (H2SO:, HCl), 
others are stable ; acid-stable indium compounds are indium- 
arsenic minerals; oxidic minerals are easily soluble. 


Titanium. Povedenie titana vy protsesse formirovaniya skarnov 
mestorozhdeniya Tyrny-Auz, G.V.NESTERENKO. Geokhimiya 
he 1959 p 159-64. Behavior of titanium in process of skarn 
formation of Tyrny-Auz deposit ; titanium is not only bound to 
biotite but also to ore which consists of 95-98% ilmenite: in 
process of skarnization ilmenite is decomposed and titanium, 
along with calcium, goes into sphene; amount of titanium 
entering pyroxene, garnet, vesuvianite and wollastonite in 
solid solution is very small. 


Uranium. See also Geochemistry—Radioactive Elements. 


Izotopnoe otnoshenie U5!/U288 y nekotorykh vtorichnykh 
mineralakh, P.IL.CHALOV. Geokhimiya n 2 1959 p 165-70. 
Isotopic ratio of U24/U38 in some secondary minerals; in 
natural conditions, isotope equilibrium between Ut and U238 
shifts toward relative impoverishment of U2 in minerals. 


Nuclear Fission in Early History of Earth, P.K.KURODA. 
Nature (Lond) v 187 n 4731 July 2 1960 p 36-8. Abundance 
of Xenon-136 and Argon-40 in atmosphere cannot be explained 
from spontaneous fission of uranium-238 alone; thus, spon- 
taneous fission of transuranium elements or induced fission of 
uranium-235 should have occurred in early periods. 


O mezhfazovom izotopnom obmene urana-234 i urana-238, 
N.G.SYROMYATNIKOV. Geokhimiya n 3 1960 p 268-73. 
Interphase isotopic exchange of U-234 and U-238; exchange is 
mainly carried out by means of reaction between uranium in 
liquid phase and most soluble part of uranium in solid; de- 
pendence between isotopic exchange and concentrations is 
approximately direct for easy soluble uranium and inverse 
for uranium in liquid phase. 


Radioaktivnost vody Indiiskogo okeana, V.I.BARANOV, 
L.A.KHRISTIANOVA. Geokhimiya n 7 1959 p 619-22. Radio- 
activity of waters of Indian ocean; uranium content in central 
areas of ocean is on average 1.8x10-® g/liter; in southwestern 
part content is somewhat higher; there is considerable ionium 
deficiency compared to uranium in central part of ocean. 


Uranium Content of Ground and Surface Waters in Part of 
Central Great Plains, E.R.LANDIS. US Geol Survey—Bul n 
1087-G 1960 p 223-58, 1 map. Uranium content of water from 
various rock units and geologic terrains has been determined 
in attempt to locate areas in which large amounts of uranium 
in water might indicate presence of nearby accumulations of 
uranium in rocks of central Great Plains; water samples were 
collected from tuffaceous rocks, shales and sandstones, which 
gave 6.7, 20.4 and 10.2 parts per billion uranium. 


Uranium Iron. Okislitel’no-vosstanovitel’noe ravnovesie v_ sis- 
teme uran-zhelezo v karbonatnoi srede i ego znachenie v geo- 
khimii, G.B.ANAUMOV, O.F.MIRONOVA. Geokhimiya n 3 
1960 p 241-6. Oxidation reduction equilibrium in system ura- 
nium-iron in carbonate environment and its significance in 
geochemistry ; experimental investigations show that neutral 
and weakly alkaline environment is shifted in direction of 
uranium oxidation and iron reduction; equilibria may occur 
under natural conditions, particularly in hydrothermal ura- 
nium-bearing solutions. 


Zirconium. See Geochemistry—Hafnium and Zirconium. 
GEODESIC DOMES. See Domes and Shells. 


GEODETIC SURVEYING. See Maps and Mapping; Photogram- 
metry; Surveying. 


GEODIMETERS. See Surveying Instruments. 
GEOLOGICAL SURVEYS 


See also Boreholes—Exploratory; Geology; Geology—Geo- 
morphology ; Geology—Paleontology ; Maps and Mapping; Min- 
eral Industry and Resources; Photogrammetry. 


Aerial Photography by Means of Miniature Cameras for 
Geological Mapping, S.A.HIEMSTRA, W.J.VERWOERD. Geol 
Soe S Africa—Trans & Proc v 62 1959 p 167-77, 2 plates. 
Main advantage of method is its adaptability to individual 
requirements; photography for detailed mapping of small areas 
can be planned with due consideration of geology; possibility 
of using infrared photographs; selection of camera and film; 
flying technique; examples of applications and results. 


Analytical Aerotriangulation by Direct Geodetic Restraint 
Methods, H.F.DODGE. Photogrammetric Eng v 25 n 4 Sept 
1959 p 590-5. History of US Geological Survey’s research 
project on analytical aerotriangulation ; description of geom- 
etry of Direct Geodetic Restraint Method of analytical aero- 
triangulation; resumé of tests conducted or in progress 1s 
given. 


Color Aerial Photographs Facilitate Geologic Mapping on 
Atlantic Coastal Plain of New Jersey, J.P.MINARD. Photo- 
grammetric Eng v 26 n 1 Mar 1960 p 112-16. Color aerial 
photographs were used in geologic mapping of Pemberton, 
NJ 714-min quadrangle; interpretation of color aerial photo- 
graphs gives geologic information in addition to that obtained 
from black-and-white photographs; color aerial photographs 


GEOLOGICAL SURVEYS—Continued 


particularly facilitated mapping two formational contacts 
which were extremely difficult to locate other than by exten- 
sive augering. 


Digital Computers Cut Survey Costs, G.J.HARVEY, Jr. 
Eng & Min J v 161 n 7 July 1960 p 77-81. New method is 
faster and cheaper than conventional processing, but it is 
also more accurate, even when two surveyors work independ- 
ently; cost of calculating stadia shot by manual means was 
approximately $1; total cost of computing stadia shots by 
computer, including key punching costs, is 36¢. 


New Instrument for Determining Planar Orientation, F.G. 
BERRY. Geol Mag v 97 n 4 July-Aug 1960 p 309-12. Instru- 
ment uses direct contact method; little or no excavation of 
exposing face is necessary before it is used; useful reading 
can be obtained when three points of location depart from 
alignment by as little as one inch. 


New Methods of Elevation Control Speed Reconnaissance 
Gravity Surveys in Northern Areas, N.R.PATERSON. Can 
Min & Met Bul v 53 n 580 Aug 1960 p 614-22. Advantages of 
new elevation procedures are mainly realized in remote areas 
or where station spacing is large; methods include: Barometric 
Altimeter survey, photogrammetric, airborne profile recorder 
spot determinations, and methods involving measurement of 
gravity gradients; accuracies of methods have been tested 
and compared with normal accuracy of level surveys. 


O zavisimosti spektral’noi yarkosti mineralov ot stepeni 
dispersnosti, I.LN.BELONOGOVA, Yu.S.TOLCHEL’NIKOV. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 
24 n 11 Nov 1959 p 98-101. Dependence of spectral brightness 
of minerals on degree of dispersion; laboratory study related 
to elaboration of method of aerial survey; spectral brightness 
of minerals increases with degree of their comminution; dark 
minerals demonstrate maximum reflection in specimens com- 
minuted to -100u; degree of dispersion has to be taken into 
account. 


Photogeology Giving Rapid Coverage in Four Corners, M.S. 
WRIGHT, Jr. World Oil v 150 n 2 Feb 1 1960 p 104-7. Mosaic 
compilation; geological interpretation from black and white 
and color aerial photographs; mapping with aid of aerial 
photos; structural interpretation; application in quick survey 
of remote areas. 


Review and Classification of Quantitative Mapping Tech- 
niques, J.M.FORGOTSON, Jr. Am Assn Petroleum Geologists 
—Bul v 44 n 1 Jan 1960 p 83-100. Quantitative stratigraphic 
maps are classified in five categories according to information 
they convey: structure and topographic, isopach, facies, verti- 
eal variability, and maps based on either statistical analysis 
or other kind of mathematical treatment of contour map. 


Spectral Reflectance Measurements as Basis for Film-Filter 
Selection for Photographic Differentiation of Rock Units, W.A. 
FISCHER. US Geol Survey—Professional Paper n 400-B 
1960 p 136-8. Certain rocks may be more readily distinguish- 
able on aerial photographs that record only selected wave 
lengths of light than on conventional aerial photographs; 
spectral reflectance curves, determined in laboratory for 
samples of light-brown sandstone, gray limestone, red shaly 
siltstone and gray sandstone; use of Bausch and Lomb 
Spectronic 20 colorimeter. 


Vertical Fault Displacements Obtained from Airphotos, 
D.H.ELLIOTT. Economie Geology v 54 n 7 Nov 1959 p 13811- 
12. Two methods are used, first for faults that offset beds 
having appreciable dip, and second for faults that displace 
flat lying beds; in both cases, it is necessary to identify 
specific bed on both sides of fault. 


Canada. Geological Survey of Canada, J.M.HARRISON. Can 


Min J v 81 n 8 Aug 1960 p 49-57. Functions and services 
of Geological Survey of Canada; survey costs and time have 
been reduced since first helicopter project was mounted in 
1952; phases of geological, geophysical and geochemical sur- 
veys; expanded laboratory facilities; education and prospects 
for future. 


Helicopter Operations of Geological Survey of Canada. 
Canada. Geol Survey—Bul n 54 1959 60 p, 14 plates. Use of 
helicopters as aid to geological mapping; operational and 
cost data for helicopter-supported parties in several areas of 
Canada under widely varying conditions; advantages and 
disadvantages of various methods of operation. 


Helicopters. See Geological Surveys—Canada; Geological Sur- 


veys— Yukon. 


Japan. Report on Geological and Radiometric Survey of Go 


River Basin, E.OWA. Japan. Geol Survey—Bul v 10 n 9 Sept 
1959 p 1-4. Survey made with Fillips Pocket Battery Monitor 
emphasized importance of hydrothermal alteration and mineral 
springs of area; counts of some granitic rocks are over three 
times that of normal background counts; in other areas counts 
are less than two times that of normal. 


Nyasaland. Annual Report of Geological Survey Department 


for Year Ended 31st December 1959. Nyasaland Geol Survey— 
Annual Report 1960 19 p, 1 map. Regional geological mapping 
was carried out in Fort Johnson and Kirk Range areas, in 
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GEOLOGICAL SURVEYS—Nyasaland—Continued 


all 960 sq mi being mapped; brief account of geology ; eco- 
nomic exploration and prospecting for kyanite, iron ore, 
vermiculite, graphite, rare-earth and other minerals. 


Ontario. Prospecting Activities in Bateman Township Red Lake 
Area, Ontario, S.A.FERGUSON. Can Min J v 81 n 4 Apr 
1960 p 76-7. Fine grained andesite is most common rock type 
with zones of interbedded pillow lavas; rhyolite porphyry 
forms part of younger unit; basic ultrabasic and acidic in- 
trusives also occur; strongly magnetic zone is associated with 
serpentinite; regional structure composed of northwest trend- 
ing folds; mining prospects of area include base metals and 
gold. 


Saskatchewan. Geological Survey Work in Saskatchewan, 1959, 
R.L.CHESSMAN. Can Min J v 81 n 4 Apr 1960 p 71-3. Six 
parties were engaged in geological mapping on one in. to one 
mi scale in fifteen min quadrangles; three distinct areas were 
chosen to obtain general picture and to serve as nuclei for 
future operations; geology of areas and mineralization, where 
present; preliminary results indicate that three major Pre- 
ecambrian stratigraphic units may be present. 


Sierra Leone. Report of Geological Department 1958-1959. Sierra 
Leone. Geol Survey—Report 1960 19 p. Accomplishments of 
15 mo project of geological prospecting and surveys; results 
of search for glass and ceramic raw materials, geochemical 
testing for columbium, search for residual bauxites, iron ores 
and gold; airborne magnetometer and scintillometer survey 
conducted over selected areas. 


Soviet Union. Napravlenie i zadachi geologicheskogo kartiro- 
vaniya territorii SSSR, N.A.BELYAEVSKII, A.V.GRIGOR’EV, 
Yu.A.IVANOV. Sovetskaya Geologiya v 2 n 12 1959 p 38-11. 
Principal aims and trends of geological mapping and prospect- 
ing of territory of Soviet Union; trends of geological survey 
and prospecting work during period between 1959 and 1965; 
use of aerial surveying, geophysical, and geochemical methods 
in geological survey; principal problems of stratigraphic, 
and petrographic investigations. 


Za dal’neishee uluchshenie geologorazvedochnykh  rabot, 
P.Ya.ANTROPOV. Sovetskaya Geologiya v 3 n 1 1960 p 3-9. 
Trends of geological exploration progress; questions of con- 
ducting geological exploration by stages, of more effective 
control, and general trends in mining and industrial geological 
survey. 


Tanganyika. Annual Report of Geological Survey Department 
1959—-Pt 1-—-Administrative. Tanganyika—Geol Survey—An- 
nual Report 1960 20 p. Mineral resources, producing mines 
and prospects, special investigation, laboratory services, 
records and information, conferences, extra territorial rela- 
tions and administration; 4500 sq mi were mapped by six 
parties; two main exploration projects carried out were 
search for clays suitable for cement and prospecting and 
drilling of two phosphate occurrences. 


Yukon. Geological Reconnaissance of Pelly Mountains and 
Vicinity, Southeastern Yukon, L.H.GREEN, J.A.RODDICK, 
J.O.WHEELER. Can Min J v 81 n 4 Apr 1960 p 96-9. During 
1958-1959 13,000 sq mi of mountainous terrain were mapped; 
teams were transported by helicopter with great saving in 
time and cost; geology is roughly subdivided into six north- 
west trending belts; favorable areas for silver-lead, copper, 
tungsten-molybdenum and asbestos prospecting indicated. 


GEOLOGISTS. See Geology. 


GEOLOGY 
See also Asbestos; Boreholes—Exploratory; Clay; Coal 
Geology; Copper Deposits; Earthquakes; Fluorspar; Geo- 


chemistry; Geological Surveys; Geophysics; Glaciers; Land- 
slides; Mineral Industry and Resources; Oceanography; Ore 
Deposits; Pegmatite; Petroleum Geology; Petrology; Seis- 
mology; Soils; Surveying; Uranium Deposits; Volcanoes; 
Water Resources. 


Curricular and Professional Aspects of Geological Engineer- 
ing, J.M.NEILSON, A.K.SNELGROVE, J.R.VAN PELT. Eco- 
nomic Geology v 55 n 5 Aug 1960 p 1048-59. Scope and func- 
tion of geological engineer ; to improve integration of engineer- 
ing and geology and to establish validity of this discipline, 
suaeeeerive portrayal is advanced of impingement of each 
on other. 


Paleontology, Geomorphology, and Plant Ecology. US Geol 
Survey—Professional Paper n 400-B 1960 p 380-91. Follow- 
ing group of papers included: Gigantopteridaceae in Permian 
Floras of Southwestern United States, S.H.MAMAY, 380: 
Upper Paleozoic Floral Zones of United States, C.B.READ, 
S.H.MAMAY, 881-3; Fossil Spoor and Their Environmental 
Significance in Morrow and Atoka Series, Pennsylvanian, 
Washington County, Arkansas, L.G.HENBEST, 383-5; Pale- 
ontologie Significance of Shell Composition and Diagenesis 
of Certain Late Paleozoic Sedentary Foraminifera, L.G. 
HENBEST, 386-7; Relation of Solution Features to Chemical 
Character of Water in Shenandoah Valley, Virginia, J.T. 
HACK, 387-90; Some Examples of Geologie Factors in Plant 
Distribution, C.B.HUNT, 390-1. 


Alaska. 


GEOLOGY—Continued 
See also Geology—Paleontology. 


Cretaceous Biostratigraphy of Northern Alaska, H.TAP- 
PAN. Am Assn Petroleum Geologists—Bul v 44 n 3 Mar 1960 p 
273-97. Lithologic and microfaunal facies of Cretaceous sedi- 
ments of Arctic Slope of northern Alaska and their deposi- 
tional environments; faunas differ from usual Cretaceous as- 
semblages in being controlled by high turbidity and turbulence 
and rapid deposition, as well as rapid fluctuations of sea level, 
with resultant intertonguing marine and nonmarine strata. 


Geologie Reconnaissance of Semiscopochnoi Island, Western 
Aleutian Islands, Alaska, R.R.COATS. US Geol Survey—Bul 
n 1028-01959 p 477-519, 1 map, 9 plates. Island consists 
entirely of andesitic and basaltic rocks, and sediments de- 
rived from them, of Pleistocene and Recent age; higher 
central part, which once supported extensive glaciers, sub- 
sequently collapsed to form elliptical calders; rocks belong 
to calealkaline suite, thus differing from other Aleutian 
volcanoes. 


Geology and Cement Raw Materials of Windy Creek Area, 
Alaska, R.M.MOXHAM, R.A.ECKHART, E.H.COBB. US Geol 
Survey—Bul n 1039-D 1959 p 67-100. Area is within geo- 
synelinal belt that contains clastic and calcareous rocks of 
pre-Devonian to Late Cretaceous age; steeply dipping folded 
Mesozoie strata occupy southern part and have been down- 
thrown against Devonian rocks on north by major fault 
zone; Devonian limestones, and argillaceous rocks of Jurassic 
and pre-Devonian age are of adequate quality for cement 
manufacture. 


Geology and Ore Deposits of Northwestern Chichagof Island 
Alaska, D.L.ROSSMAN. US Geol Survey—Bul n 1058-E 1959 
216 p, 5 maps. Bedded rocks ranging in age from Paleozoic( ?) 
through Early Cretaceous were intruded by gabbro, quartz 
diorite, mnorite-gabbro, and younger quartz diorite; major 
metamorphism and deformation occurred concomitantly with 
intrusion of diorite; gold is most important mineral com- 
modity mined; in addition to gold, area includes nickel 
bearing deposits; best area for prospecting. 


Geology and Submarine Physiography of Amchitka Island, 
Alaska, H.A.POWERS, R.R.COATS, W.H.NELSON. US Geol 
Survey—Bul n 1028-P 1960 p 521-54, 1 map. Oldest rocks, 
Amchitka formation, are volcanic ash, tuff, breccia, and lava 
flows of andesitic composition; these roeks were deformed, 
uplifted, and eroded before and during deposition of inter- 
bedded conglomerate, basaltic breccia, and tuff; flows of feld- 
spathic basalt and andesite make up next younger formation ; 
stream-cut ridge and valley topography, modified by glacial 
action, extends below sea level. 

Geslogy of Alaska. US Geol Survey—Professional Paper 
n 400-B 1960 p 329-54. 11 papers by 14 authors on glacial 
geology, sedimentation, stratigraphy of various Alaskan areas. 


Geology of Mount Katmai Area, Alaska, A.S.KELLER, 
H.N.REISER. US Geol Survey—Bul n 1058-G 1959 p 261-98, 
3 maps, 10 plates. Two ice advances are indicated by moraine 
configuration ; sedimentary rocks range from Middle Jurassic 
to Eocene age, are intruded by Jurassic and Tertiary silicic 
and mafic igneous rocks and contain coal bearing strata; 
seven northeastward trending anticlines locally interrupt 
regional southeasterly dip of sedimentary rocks; geologic 
history of area; possible sources of petroleum. 


Geology of Rat Island, Alaska, R.Q.LEWIS, W.H.NELSON, 
H.A.POWERS. US Geol Survey—Bul n 1028-Q 1960 p 555-62, 
1 map. Island is formed of voleanic rocks, conglomerate, and 
sandstone that are divided into two stratigraphic units; older 
Rat formation, and younger, Gunners Cove formation; marine 
conglomerate, interbedded in basalts, contains fauna of middle 
Tertiary age; normal high angle faults are abundant and 
strike west-northwest; physiographic forms are marine plat- 
forms and cliffs dissected by stream erosion, and modified by 
glaciation. 


Late Paleozoic Gastropoda from Northern Alaska, E.L. 
YOCHELSON, J.T.DUTRO, Jr, US Geol Survey—Professional 
Paper n 334-D 1960 p 111-47. On basis of predominant occur- 
rence of certain gastropods, it is possible to distinguish rocks 
of Early Mississippian, Late Mississippian, and Permian age; 
two divisions, based on distribution of gastropods, are dis- 
tinguished in Upper Mississippian ; occurrence and distribution 
data are summarized in tabular form. 


Surficial Geology of Anchorage and Vicinity, Alaska. R.D. 
MILLER, E.DOBROVOLNY. US Geol Survey—Bul n 1093 
1959 128 p, 2 maps, 8 plates. Argillite, graywacke, and chert, 
as well as altered acidic and basic igneous rocks, constitute 
greater part of pre-Cretaceous(?) rocks; surficial deposits in 
Anchorage area are divisible into four main groups: pre 
Wisconsin, Wisconsin, Pleistocene or Recent, and Recent; 
they represent deposits of at least 3 of 5 glaciers that in- 
vaded Anchorage area, as well as lacustrine and alluvial 
deposits. 


Alberta. See also Geology—Tectonics, 


Major Diachronism in Carboniferous Deposits of Bow Valle 
Area, Alberta, J.M.DRUMMOND., Alberta Soe of Pasalgars 
Geologists—J v 7 n 11 Nov 1959 p 260-6. Carboniferous sedi- 


Alberta and British Columbia. 


Alps. 


Antarctica. 


Arizona. 


THE ENGINEERING INDEX—1960 


545 


GEOLOGY—Continued 


ments in area are represented by in-shore sands, lagoonal 
mud, erinoid banks, and open-sea shales; distribution of 
litho-stratigraphic units is related to gently emergent Car- 
boniferous landmass in east; paleontology is complicated by 
existence of environmentally defined faunal groups of dif- 
ferent appearance but of same age, and other groups of 
similar appearance but of different ages. 


Stratigraphy of Norquay Formation, Rocky Mountain Group, 
Banff Area, Alberta, A.McGUGAN, J.E.RAPSON. Alberta 
Soe Petroleum Geologists—J v 8 n 1 Jan 1960 p 1-12. Forma- 
tion may be divided into five members; member 5 contains 
Helicoprion Karpinsky and is probably Middle Permian in 
age; above member 2 change in lithology suggests that mem- 
bers 3 and 4 may also be Permian; member 2 contains Lower 
Pennsylvanian foraminifera; relict shell beds in member 1 
are probably related to Megalodon beds of Exshaw Creek of 
possible Lower Pennsylvanian age. 


Surficial Geology of Sturgeon Lake Map-Area, Alberta, E.P. 
HENDERSON. Canada. Geol Survey—Memoir n 303 1959 108 
p, 3 maps. Pleistocene and Recent deposits with associated 
and derived topographic features; economic importance of 
surficial deposits; these deposits are source of engineering 
material and are parent material from which arable soils 
are derived; they have profound influence on availability of 
potable water. 


Oxfordian Beds of Jurassic 
Fernie Group, Alberta and British Columbia, H.FREBOLD, 
E.MOUNTJOY, R.REED. Canada. Geol Survey—Bul n 53 
1959 47 p, 12 plates. Beds are stratigraphically divided into 
three units which are variable in composition from glauconitie 
silt to sandstone; Callovian gray beds underlying Oxfordian 
beds form marker horizon; there was transgression in late 
Callovian period and regression in early Kimmeridgian of 
yore Sea in which Oxfordian beds were deposited; fossil 
record. 


Some Suggestions on Structural Development of Rocky 
Mountains of Canada, H.A.K.CHARLESWORTH. Alberta Soc 
of Petroleum Geologists—J v 7 n 11 Nov 1959 p 249-56. 
Thrusting and folding, wrench-faulting and normal faulting, 
were involved in building of Rocky Mountains of Canada; 
thrusting and folding, together with wrench-faulting in 
western ranges, may have resulted from southwesterly move- 
ment of underlying Precambrian basement with respect to 
rocks of Western Cordillera; period of minor normal faulting 
may have been related to later epeirogenic uplift. 


See also Geology—Tectonices. 


Paleotectonic Evolution of Central and Western Alps, R. 
TRUMPY. Geol Soe America—Bul v 71 n 6 June 1960 p 
843-908. General features of Mesozoic and Tertiary Rock 
sequences and paleogeography in Alps; normal shallow water 
deposits of platform or miogeosynclinal type were laid down 
over whole area before eugeosynclinal conditions set in; 
there is no simple, direct, genetic and space relationship 
between Hercynian structures, fault bordered platforms and 
troughs of earlier geosynclinal phase, island chains and basins 
of Flysch phase, and later nappe structures. 


See also Geology—South America-Antarctica. 


Contribution to Geology and Glaciology of Western Part of 
Australian Antarctic Territory, P.W.CROHN. Australia. Bur 
Mineral Resources, Geology & Geophysics—Bul n 52 1959 
102 p, 6 maps. Most of outcrops consist of basement rocks 
of probable Precambrian age; rocks of sedimentary origin are 
now represented by garnetiferous quartzite, hornfels, quartz- 
feldspar-garnet gneiss, and granular gneiss; dominant igneous 
rocks are granitic gneisses and hybrid gneisses; no mineral 
deposits of economic importance have so far been discovered ; 
measurements of ice cap. 


Geology of Taylor Glacier-Taylor Dry Valley Region, South 
Victoria Land, Antarctica, W.HAMILTON, P.T.HAYES. US 
Geol Survey—Professional Paper n 400-B 1960 p 376-8. Coastal 
metamorphic belt consists of metasedimentary rocks, among 
which metapelitic rocks and calc-silicate schists and gneisses 
of probable late Precambrian and Early Cambrian age are 
dominant; prior to deposition of overlying Beacon sandstone, 
diked basement complex was intricately broken by minor 
faults. 


New Interpretation of Antarctic Tectonics, W.HAMILTON. 
US Geol Survey—Professional Paper n 400-B 1960 p 379-80. 
Continuous chain of high mountains, 2500 mi long, crosses 
Antarctica near South Pole and borders Ross and Weddell 
Seas; it extends from south of New Zealand to south of 
West Africa; mountains lie along belt of crystalline rocks 
metamorphosed and intruded by batholiths during Cambrian 
time. 


Some Geologic Features of Pima Mining District, Pima 
County, Arizona, J.R.COOPER. US Geol Survey—Bul n 
1112-C 1960 103 p, map, 4 plates. Precambrian granite is over- 
lain by Middle Cambrian quartzite; this is followed by 
Cretaceous sedimentary and volcanic rocks; Late Cretaceous 
or early Tertiary rocks include diorite andesite, granodiorite, 
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quartz monzonite porphyry and rhyolite; deformed post- 
mineralization formation, called Helmet fanglomerate, over- 
lies. ryholitie tuff unconformably; structural relations of 
Helmet fanglomerate indicate two orogenies that postdate 
Cretaceous (?)rocks. 


Australia. Palaeozoic Stratigraphy of Area to West of Boro- 
nore, N.S.W., D.B.WALKER. Roy Soc New South Wales—J 
& Proc v 93 pt 1 and 2 Sept 1959 p 39-46. Area contains 
folded and faulted sequence of Ordovician, Silurian and 
Devonian rocks, overlain by Tertiary lava flows. 


Bibliography. Annotated Bibliography of Geology of Sedimen- 
tary Basin of Alberta and Adjacent Parts of British Columbia 
& Northwest Territories 1845-1955. Alberta Soc Petroleum 
Geologists, Calgary, Alta., 1958 499 p. Bibliography includes 
economic geology, geomorphology, general geology, geophysics, 
historical geology by periods, paleoclimatology, paleogeography, 
and unconformities, and paleontology by phyla and periods. 


Annotated Bibliography of Papers Related to Geology of 
Idaho, for Years 1941 to 1957, C.P.ROSS. Idaho. Bur Mines 
& Geology—Pamphlet n 119 Aug 1959 219 p. Bibliography 
Beaoeed according to author’s name; county and subject 
index. 

Bibliography and Index of Texas Geology, 1933-1950, R.M. 
GIRARD. Texas University—Bur Economic Geology—Publ n 
5910 May 15 1959 238 p. Bibliography is arranged alpha- 
betically according to author’s name; list of theses and dis- 
sertations dealing with Texas geology. 


Bibliography of Geology of Precambrian Area of Manitoba 
1950-1957, G.S.BARRY. Canada. Dept Mines & Nat Resources 
—Mines Branch—Publ n 57-3 1959 39 p. References are in- 
dexed by author, subject, and location; economic historical 
and structural geology; mineralogy and petrology. 


Bibliography of Geology, Palaeontology, Industrial Minerals, 
and Fuels in Post-Cambrian Regions of Manitoba 1950-1957, 
B.A.MILLS. Canada. Dept Mines & Nat Resources—Mines 
Branch—Publ n 57-4 1959 32 p. References are indexed by 
authors and subjects. 


Vademecum to Russian Geological Periodicals, E.A.ALEX- 
ANDROV. Economic Geology v 54 n 7 Nov 1959 p 1313-14. 
Characteristics of 14 journals and subjects covered by each. 


British Columbia. See also Geology—Alberta and _ British 


Columbia; Geology—Engineering. 


Atlin Map-Area British Columbia (104 N), J.D.AITKEN. 
Canada. Geol Survey—Memoir n 307 1959 89 p, 1 map. Rocks 
of region include Precambrian and Paleozoic metasedimentary, 
sedimentary and crystalline rocks, Mesozoic and Cenozoic sedi- 
mentary, voleanic and intrusive rocks; structural relationships 
and geological history; economic deposits include placer gold, 
silver-lead, asbestos and magnesite. 


Geology of Kemano-Tahtsa Area, R.A.STUART. British 
Columbia. Dept Mines—Bul n 42 1960 52 p, 1 map, 16 plates. 
Intrusive granites, gneisses, quartz diorites, hornblende gab- 
bros and diorite dikes of Jurassic and Cretaceous age are 
folded along north south axis and faulted; petrography, 
chemical and geochemical data; engineering aspects of terrain. 


California. See also Geology—Paleontology. 


Bedrock Patterns and Strike-Slip Faulting in Southwestern 
California, A.O.WOODFORD. Am J Science v 258A (Bradley 
Vol) 1960 p 400-17. In southwestern California pre-Turonian 
bedrock may be divided into eight units, which may then be 
used to distinguish three rock belts; bedrock mass has been 
disrupted by faults, some of which have been loci of strike 
slips measurable in tens of miles. 


Foothills Fault System, Western Sierra Nevada, California, 
L.D.CLARK. Geol Soc America—Bul v 71 n 4 Apr 1960 p 
483-96, map, 3 plates. Steeply dipping to vertical component 
faults trend northwestward through area about 200 mi long 
and 30 mi wide north of 37°30 north latitude; faulted 
Paleozoic and Mesozoic rocks are overlapped by unfaulted 
younger rocks; major faults cut beds of Late Jurassic age and 
are in turn cut by plutonic rocks of probable Late Jurassic and 
Middle Cretaceous age. 


Foraminifera of Monterey Shale and Puente Formation, 
Santa Ana Mountains and San Juan Capistrano Area, Cali- 
fornia, P.B.SMITH. US Geol Survey—Professional Paper n 
294-M 1960 p 463-95. In area thick sections of Miocene sedi- 
mentary rocks are exposed; area is divided into four geo- 
graphical units and found assemblages of each area are com- 
pared with those of California Miocene stages proposed by 
Kleinpell; no evidence found to indicate that foraminiferal 
faunas assigned to Mohnian stage grade laterally into faunas 
of Luisian stage. 


Geologie Section and Petrography Along Poe Tunnel, Butte 
County, California, P.A-LYDON. California. Dept Natural 
Resources—Div Mines—Special Report n 61 1959 18 p. About 
60% of tunnel’s length is in serpentine, 35% in undiffer- 
entiated metamorphic rocks, and 5% in metagabbro; min- 
eralogical variations in rocks near contact of granodiorite 
with biotite schist suggest that granodiorite might have been 
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derived from dioritic magma by process involving differentia- 
tion of plagioclase and hornblende and introduction of silica. 


Geology and Paleontology of Southwest Quarter of Big 
Bend Quadrangle Shasta County, California, A.F.SANDORN. 
California. Dept Natural Resources—Div Mines—Special Re- 
port n 63 1960 26 p. Mesozoic deposits are composed of pyro- 
clastic rocks, lava flows, tuffaceous sandstone, argillite, and 
limestone; new name, Arvison formation, is proposed for 
strata of Early Jurassic age; fluviatile deposits of Eocene 
age, unconformably overlie Mesozoic strata and are capped 
by lavas and pyroclastic rocks associated with Pliocene Cascade 
lavas. 

Geology of Lake Elsinore Quadrangle, California, R.ENGEL. 
California. Dept Natural Resources—Div Mines—Bul n 146 
1959 p 9-58, 3 maps. Oldest rocks consist of metamorphics 
of igneous effusive and sedimentary origin probably of Triassic 
age; they are intruded by diorite, various hypabyssal rocks 
and granitic rocks; igneous activity during Cretaceous and 
Tertiary; there was marine regression towards north, during 
Neocene; tilting of Tertiary and Quaternary sediments pro- 
duced synclinal structures; clay deposits; mineral waters. 


Geology of Orchard Peak Area, California, O.T.MARSH. 
California. Dept Natural Resources—Div Mines—Special Re- 
port n 62 1960 42 p, 1 map, 1 plate. Area includes 70 sq mi 
at southern end of Diablo Range and lies principally in north- 
western Kern County; rocks range in age from late Juras- 
sic(?) to late Miocene; more than 26,500 ft of marine, mostly 
Cretaceous, sedimentary rocks are exposed; area is 4 mi 
from San Andreas rift and is complexly deformed; deforma- 
tion is probably of late Pliocene or early Pleistocene age. 


Geophysical Investigation of Mono Basin, California, L.C. 
PAKISER, F.PRESS, M.F.KANE. Geol Soc America—Bul v 
71 n 4 Apr 1960 p 415-47, map. Gravity and seismic studies 
revealed large, roughly triangular block that had subsided 
about 18,000 plus or minus 5000 ft and received accumulation 
of about 300 plus or minus 100 cu mi of light clastic sedi- 
ments and voleanic material of Cenozoic age; basin may be 
voleano tectonic depression caused by subsidence along faults, 
following extrusion of magma from magma chamber at depth. 


Tertiary Volcanic Domes Near Jackson, California, R.L. 
ROSE. California. Dept Natural Resources—Div Mines— 
Special Report n 60 1959 21 p. Two major units are composed 
of Paleozoic and Mesozoic low grade metamorphosed eugeosyn- 
clinal sedimentary and volcanic rocks and younger or super- 
jacent series of Eocene to Pliocene nonmarine sedimentary 
and pyroclastic rocks; voleanie masses are all structurally 
similar and consist of endogenous volcanic domes of flow 
banded felsophyre and breccia. 


Thrust Faulting and Chaos Structure, Silurain Hills, San 
Bernardino County, California, D.H.KUPFER. Geol Soc 
America—Bul v 71 n 2 Feb 1960 p 181-214, 3 maps. Dominant 
structure is Riggs thrust; beneath thrust older Precambrian 
metamorphic rocks are overlain by later Precambrian Pah- 
rump group; above thrust are Paleozoic (?) Riggs formation, 
and Tertiary (?) rocks; chaos structures may have formed 
by imbrication and piling up of whole series of very small 
thrust plates above underlying block, which was_ being 
shortened under compression. 


Transcurrent Faulting and Volcanism in Owens Valley, 
California, L.C.PAKISER. Geol Soe America—Bul v 71 n 2 
Feb 1960 p 153-9. Voleanic eruptions seemingly took place in 
regions of relative tension, if horizontal movement along these 
faults was left lateral; deep depression of Owens Valley may 
have resulted from compression associated with left-lateral 
herizontal fault movement; transfer of molten rock from 
beneath this deep depression laterally into regions of tension 
and thence to surface seems to account for relief of abnormal 
stresses and volume of volcanic rocks. 


Turtleback Faults of Death Valley, California: A Rein- 
terpretation, H.DREWES. Geol Soe America—Bul v 70 n 12 
Dec 1959 p 1497-1508. Turtlebacks are smooth, curved surfaces, 
which form north-northwestward plunging elongate domes on 
east side of Death Valley; these surfaces are roughly parallel 
to bedding or foliation of anticlines in Precambrian schist, 
gneiss, and marble; late Cenozoic fan and playa deposits are 
faulted over these surfaces along turtleback faults; tectonic 
history of area. 


Canada. Shubenacadie and Kennetcook Map-Areas, Colchester, 
Hants and Halifax Counties, Nova Scotia, I.M.STEVENSON. 
Canada. Geol Survey—Memoir n 302 1959 88 p, 3 maps. Age 
relationships and boundaries of rock formations; mineral 
potentialities; distribution, thickness and structural relations 
of various groups of formations ranging in age ffom Paleozoic 
to Cenozoic. 


Transcurrent Faults in Western Canada, T.B.HAITES. 
Alberta Soe Petroleum Geologists—J v 8 n 2 Feb 1960 p 33-78. 
Preferential azimuths of transcurrent faults fit in world- 
wide regmatic shear pattern; association of earthquakes with 
transcurrent faults is strongly suggested; linear disintegra- 
tion ridges represent cracks in continental ice-sheet that were 
enlarged by meltwater and filled with englacial and sub- 
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glacial material; cracks suggest fault activity during late 
Pleistocene; mechanics of transcurrent faulting. 


Caribbean Area. Caribbean Research Project: Progress Report, 


H.H.HESS. Geol Soc America—Bul v 71 n_ 3 _Mar 1960 p 
235-40. Progress in mapping in Eastern Caribbean area; 
several episodes of mid-Cretaceous metamorphism, rather than 
single episode, are recognized; Alpine type mountains are 
developed along thin margin of continental crust, island arcs 
on oceanic type of crust; laboratory measurements of seismic 
velocities indicate that so called basaltic crust of oceans may 
be peridotite two-thirds serpentinized. 

Geological Structure and Growth of Caribbean Area, G.V. 
DOUGLAS. Nova Scotian Inst Science—Proe v 24 pt 3 1956-57 
p 297-302. Greater and lesser Antilles owe their origin to 
existence of mountain trend lines which are part of Western 
Cordillera of North and South America; development of 
present geology is connected to erosion of emergent peaks, 
growth of fringing coral reefs and voleanism. 


Chile. Stratigraphy of Coastal Range in Tarapaca Province, 


Chile, G.O.CECIONI, F.GARCIA A. Am Assn Petroleum 
Geologists—Bul v 44 n 10 Oct 1960 p 1609-20. Jurassic sedi- 
ments range in age from Bajocian to Oxfordian, and are 
folded into general northerly trend, whereas Cretaceous sedi- 
ments have general easterly strike; between Upper Oxfordian 
and basal Cretaceous there is evidence of major orogeny, 
which by definition is Nevadian; Nevadian folding in northern 
Chile, as in Canada and Alaska, has been gentler than in 
western United States. 


Colorado. See also Geology—New Mexico-Colorado; Geology— 


Utah-Colorado. 

Geology and Fuel Resources of Mesa Verde Area, Montezuma 
and La Plata Counties, Colorado, A.A.WANEK. US Geol 
Survey—Bul n 1072-M 1959 p 667-721, 3 maps. Sequence con- 
sists of sandstone, and shale of Late Cretaceous age; Tertiary 
and Quaternary gravels and alluvium, and Tertiary intrusives ; 
coal is of bituminous rank; coal beds of commercial importance 
occur in Menefee formation; gas is produced from Dakota 
sandstone. 


Geology and Thorium Deposits of Wet Mountains, Colorado; 
Progress Report, R.A.CHRISTMAN, M.R.BROCK, R.C.PEAR- 
SON, Q.D.SINGEWALD. US Geol Survey—Bul n 1072-H 
1959 p 491-535, 2 maps. Bedrock on west flank of Wet 
Mountains is complexly interlayered sequence of gneisses of 
metasedimentary origin, magmatite, and granitic gneisses that 
has been transected by albite syenite stock and numerous 
dikes, veins, and fractures; more than 800 radioactivity anom- 
alies were found along northwesterly trending veins within 
area; radioactivity is due almost entirely to thorium. 


Geology of Huerfano Park Area, Huerfano and Custer 
Counties, Colorado, R.B.JOHNSON. US Geol Survey—Bul n 
1071-D 1959 p 87-119. Sequence consists of sedimentary rocks 
of Paleozoic, Mesozoic, and Cenozoic age; sills, dikes, plugs 
and lacecolith were intruded into sedimentary rocks during 
Eocene time; Late Tertiary and Quaternary volcanic activity ; 
ancestral Rocky Mountains and West Mountains supplied 
sediments during Paleozoic era; Laramide revolution began 
with epeirogeniec movements followed by orogenic episodes. 


Colorado Plateau. Dakota Group of Colorado Plateau, R.G. 


YOUNG. Am Assn Petroleum Geologists—Bul v 44 n 2 Feb 
1960 p 156-94. Basal Cretaceous deposits of plateau can be 
subdivided into lower noncarbonaceous unit, Cedar Mountain 
formation and upper carbonaceous unit, Naturita formation; 
major pulses of subsidence are reflected in five widespread 
orogenic sandstones present in these deposits. 


Pennsylvanian Paleotectonics of Colorado Plateau, R.W. 
FETZNER. Am Assn Petroleum Geologists—Bul v 44 n 8 
Aug 1960 p 1371-1413. Pennsylvanian paleotectonice relation- 
ships reconstructed from stratigraphic and lithologic data 
acquired from 264 control points; Pennsylvanian tectonic ele- 
ments of Colorado Plateau area defined northwest trending 
parageosynclinal seaway; because of sedimentary and tectonic 
barriers, thick sequence of evaporites was deposited within 
Paradox Salt basin. 


Dating. See also Geology—Quaternary. 


A*°-K#09 Dating of Igneous and Metamorphie Rocks in 
Western Montana, R.J.HAYDEN, J.P.WEHRENBERG. J of 
Geology v 68 n 1 Jan 1960 p 94-7. Procedure of argon 
analyses; potassium analyses and decay constants; age of 
hornblende from Beartooth Plateau is 245x10° yr. 


Absolute Age Determination of Sedimentary Rocks, J.L. 
KULP. World Petroleum Congress, Fifth oBtae New "York, 
NY June 1959 See 1 p 689-702 (discussion) 702-4. Status of 
uranium-lead, potassium-argon and rubidium-strontium 
methods of absolute age determination; these methods can 
give dates that are accurate to at least 5% under suitable 
conditions; relative ages of 1% are possible; most useful 
age method for sedimentary rock is based on decay of potas- 
sium-40; beginning with Jurassic, time scale must be stretched 
by about 15% ; lengths of Jurassic, Permian and Carboniferous 
are doubled, 
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Age Investigation of Syenites From Coldwell, Ontario 
FAIRBAIRN, H.J.BULLWINKEL, W.H.PINSON, P MHUR: 
LEY. Geol Assn Canada—Proe v 11 Dec 1959 p 141-4. Ages 
investigated by A/K and Sr/Rb mass spectrometric analysis 
of biotite and potassium feldspar from nepheline syenite are 
1065x108 yr and 1070x106 yr respectively; potassium feldspar 
from augite syenite gave 1225x10° yr; results demonstrate late 
Precambrian origin of syenite in environment of granites and 
gneisses. 


Age Measurements on Minerals from Cutler Batholith, Cut- 
ler, Ontario, G.W.WETHERILL, G.L.DAVIS, G.R.TILTON. J 
Geophysical Research v 65 n 8 Aug 1960 p 2461-6. Mineral 
ages have been measured by K-A, Rb-Sr, U-Pb, and Th-Pb 
methods on samples of granite and pegmatite; ages vary from 
1750x10° yr to 1300x108 yr; most other ages are intermediate ; 
data show that consistent results by single method on dif- 
ferent minerals, or by several methods on single mineral 
species, do not necessarily indicate time of original crystalli- 
zation of granite body. 


Age Measurements on Some Granites and Gneisses From 
Alps, E.JAGER, H.FAUL. Geol Soe America—Bul v 70 n 12 
Dec 1959 p 1558-8. Measurements indicate Mont Orfano 
granite to be about 290 million yr old by Rb/Sr method; K/Ar 
ages of Baveno and Mont Orfano are about 270 m yr, dif- 
ference that could be simply ascribed to argon loss; Mittagfluh 
granite (A3) of central Alps has concordant K/Ar-Rb/Sr 
age of about 77 m yr; central Aare granite (A2) contains 
only olive-green mica and gives K/Ar age of 23 m yr. 


Age of Emplacement of Granites, W.COMPSTON, P.M. 
JEFFERY, G.H.RILEY. Nature (Lond) v 186 n 4726 May 
28 1960 p 702-3. Age of emplacement of granites from 
Mundaring, Western Australia, determined by  total-rock 
analysis for strontium-86 and 87 and rubidium-87. 


Age of Granitic Rocks of Nova Scotia, H.W.FAIRBAIRN, 
P.M.HURLEY, W.H.PINSON, Jr, R.F.CORMIER. Geol Soc 
America—Bul v 71 n 4 Apr 1960 p 399-413, map. Evidence of 
mineral ages in granitic rocks investigated suggests protracted 
period of intrusion in Devonian, with upper Lower Devonian 
older than 365x10° yr; Middle Cambrian is tentatively be- 
lieved to be older than 500x10® yr. 


Ages in Precambrian Terrane of Death Valley, California, 
G.J.WASSENBURG, G.W.WETHERILL, L.A.WRIGHT. J of 
Geology v 67 n 6 Nov 1959 p 702-8. Sr87-Rb8? and A‘4-K40 
ages of minerals contained in three pre-Pahrump igneous 
and metamorphic rocks were determined; results indicate event 
at 1.7x10® yr; since rock types investigated have distinct 
continental affinities, it is concluded that continental growth 
has not occurred in this area since that time; concordant ages 
obtained on two rocks gave results in disagreement with 
observed field relationships. 

C 14-Daterade Tallstubbar Fran Fjallen, G.LLUNDQVIST. 
Sweden. Sveriges Geologiska Undersokning—Arsbok Ser C n 
565 1959 21 p. C 14 dated pine stumps from high mountains of 
Western Sweden; oldest stumps are more than 8000 yr old; 
youngest are more than 2000 BC; main bulk is older than 
5000 yr; pine immigrated rather soon after ice wastage and 
probably from west. 

Carbon 13 in Lake Waters, and Its Possible Bearing on 
Paleolimnology, S.OANA, E.S.DEEVEY. Am J Science v 
258A (Bradley Vol) 1960 p 253-72. Earliest organic deposits of 
last Pleistocene Searles Lake are enriched in C18, presumably 
because lake redissolved much carbonate, and C! ratio fell 
only gradually; in Middle Huronian iron-banded cherts of 
Michigan FeCOs-rich layers may be poorer in C! than SiQ2- 
rich layers, and depletion of these siderites supports lacustrine 
hypothesis. 

Distribution of Mineral Dates in Time and Space, G.GAS- 
TIL. Am J Science v 258 n 1 Jan 1960 p 1-35. Plot of 
mineral date abundance against age shows that crustal ad- 
justments are periodic and roughly cyclic; intervals for which 
abundant mineral dates have been preserved are about 175 
to 250 million yr in length, with cycles of about 350 to 500 
million yr; intervals of date abundance fall in ranges: 
—2710 to —2490 m yr, —2220 to —2060 m yr, —1860 to —1650 
m yr, —1480 to —1300 m yr, —1100 to —930 m yr, —620 to 
—280 m yr, and —120 to present. 

Evaluation of Lead-Alpha (Larsen) Method for Determining 
Ages of Igneous Rocks, D.GOTTFRIED, H.W.JAFFE, F.E. 
SENFTLE. US Geol Survey-——Bul n 1097-A 1959 63 p, plate. 
Sources of error include: experimental errors of alpha counts 
and lead determinations; presence of original lead; varia- 
tions from assumed thorium-uranium ratios; possible sus- 
ceptibility of minute zircon crystals to loss or gain of 
thorium, uranium, or lead; largest source of error in analytical 
techniques is in lead analyses. 

Fourth Preliminary Note on Age Determinations of Mag- 
matic Rocks by Means of Radioactivity, H.M.E.SCHUER- 
MANN, A.H.W.ATEN, A.J.H.BOERBOOM, A.C.W.C.BOT, G. 
COUWENBERG, D.F.DANCE, P.M.HURLEY, D.LEDENT, H. 
STAUFFER, J.J.S.SSTEENSMA, R.SURINGA. Geologie en 
Mijnbouw v 39 n 4 Apr 1960 p 93-104. Investigations of 
Mesozoic rocks from tin-province in Indonesia, of early- 
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Paleozoic rocks from Lausitz in East Germany, and late- 
Precambrian rocks from Nigeria and Egypt. 


Geologic Time Scale, H.FAUL. Geol Soe America—Bul v 71 
n 5 May 1960 p 687-44. Evidence is gradually accumulating 
that presently accepted (Holmes-Marble) geologic time scale 
should be lengthened, and that this extension should be 
greatest in Paleozoic era; age determinations on glauconites, 
however, contradict this evidence and generally support present 
scale; review of available data indicates many uncertainties; it 
still seems doubtful to attempt construction of new time 
ecu ae le key points can be established firmly enough to be 
useful. 


Glaukonity, kak indikator geologicheskogo vremeni, N.I. 
POLEVAYA, G.A.KAZAKOV, G.A.MURINA. Akademiya Nauk 
SSSR, Geokhimiya n 1 1960 p 3-10. Glauconites as indicators 
of geological time; results of study of 40 glauconite samples 
agree well for Mesozoic-Cenozsie types but do not agree 
for Paleozoic specimens; correlation of non-fossiliferous sedi- 
ments on Russian platform and comparison of sedimentation 
rates on platforms and geosynclines; oldest rocks of central 
Russian platform are 732-753x10% yr and those of Southern 
Ural—932x10% yr; experimental and other possible errors. 


Isotopie Evidence on Origin and Age of Blind River Uranium 
Deposits, J.A.MAIR, A.D.MAYNES, J.E.PATCHETT, R.D. 
RUSSELL. J Geophysical Research v 65 n 1 Jan 1960 p 341-8. 
Detrital minerals monazite and zircon both give lead-ratio ages 
of 2500 10° yr; uraninite ore gives lead-ratio age of 1700 10% 
yr; age of sediment in which uranium is found may also be 
approximately 1700 10° yr, or older; lead found in pyrite, 
pyrrhotite, sericite, and feldspar received additions of radi- 
ogenic lead from uraninites (presumed to be 1700 10° yr old) 
1200 to 1300 10% yr ago. 


K ispol’zovaniyu glaukonita dlya opredeleniya absolyutnogo 
vozrasta osadochnykh porod argonovym metodom, M.M.RUBIN- 
SHTEIN, B.G.CHIKVAIDZE, A.L.KHUTSAIDZE, O.Ya. GEL’- 
MAN. Akademiya Nauk SSSR, Izvestiya, Seriya Geologiches- 
kaya v 24 n 12 Dec 1959 p 177-83. Use of glauconite for 
determination of absolute age of sedimentary rocks by argon 
method. 

Lead-Alpha Age Determinations of Accessory Minerals of 
Igneous Rocks (1953-1957), H.W.JAFFE, D.GOTTFRIED, C.L. 
WARING. H.W.WORTHING. US Geol Survey—Bul n 1097-B 
1959 p 65-148. All ages and experimental data, equations, and 
constants from which they were calculated are given in 
tabular form, for about 400 rocks; citation of most probable 
geologic age of each rock is included for comparison with 
measured age; geographic index of sample localities. 


Nekotorye geologicheskie rezul’taty issledovaniya absolyut- 
nogo vozrasta gornykh porod, G.D.AFANAS’EV. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 9 
Sept 1959 p 12-22. Some geological results of investigations 
of absolute age of rocks; principal methods of geological 
dating; compilation of data on age measurement in Soviet 
Union and abroad. 


Opredelenie absolyutnogo vozrasta po C4, A.P.VINOGRA- 
DOV, A.L.DEVIRTS, E.I.DOBKINA, N.G.MARKOVA, L.G. 
MARTISHCHENKO. Akademiya Nauk SSSR, Geokhimiya n 
8 1959 p 663-8. Determination of absolute geological age ac- 
cording to Cl; results obtained for samples supposedly of 
period of Waldai glaciation of Eastern Europe and of Zyrian 
glaciation of Eastern Siberia, being of synchronous age; 
determinations of Cl4 were carried out simultaneously on two 
settings by counting activity of ethane and carbonic acid. 


Opyt opredeleniya otnositel’nogo vozrasta granitov termolyu- 
minestsentnym metodom, C.F.KOMOVSKII, O.N.LOZHNI- 
KOVA. Akademiya Nauk SSSR, Izvestiya, Seriya Geologi- 
cheskaya v 24 n 11 Nov 1959 p 101-4. Experience with de- 
termination of relative age of granites by method of thermo- 
luminescence; physical nature of thermoluminescence; results 
of measurements performed on seven Caucasian granites, rang- 
ing in age from Lower Devonian to Pliocene; 10 to 15 min 
are necessary to perform one measurement. 


Opyt vozrastnogo raschleneniya i vozrastnoi korrelyatsii 
effuzivov basseinov rek bol’shogo Anyuya i Omolona, D.M. 
PECHERSKII. Akademiya Nauk SSSR, Izvestiya, Seriya Geo- 
fizicheskaya v 22 n 12 Dec 1959 p 1745-52. Age correlation and 
differentiation of extrusive rocks in basins of Bol’shoi Anyui 
and Omolon rivers; application of geochemical and paleomag- 
netic methods; concrete examples for solution of correlation 
problems in extrusives with aid of remnant magnetic studies. 


Potassium-Argon Ages in Northern Manitoba, J.M.MOORE, 
Jr, S.R.HART, C.C.BARNETT, P.M.HURLEY. Geol Soc 
America—Bul v 71 n 2 Feb 1960 p 225-9. Central part of 
block like Superior province appears homogeneous in age 
because measurements represented time at which present 
surface rocks were elevated to temperature-depth zone in 
which significant loss of argon from minerals ceased. 


Potassium-Argon Ages in Precambrian Basement of Colo- 
rado, C.E.GIFFIN, J.L.KULP. Geol Soc America—Bul Nine psa 
2 Feb 1960 p 219-22. Reconnaissance of Precambrian base- 
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ment of Colorado by potassium-argon method has not detected 
rocks older than 1500 10° yr; major orogenic event may have 
occurred about 1500 108 yr ago in area of Colorado which 
either produced initial basement or recrystallized it to such 
extent that no inherited radiogenic argon was preserved. 


Radiocarbon-Dated Organic Sediment Near Herbert, Sas- 
katchewan, W.O.KUPSCH. Am J Science v 258 n 4 Apr 1960 
p 282-92. Organic sediments from depth of 11 ft contain 
willow wood which has been radiocarbon dated at 10,050 plus 
or minus 300 yr; fauna and flora indicate sedimentation in 
quiet water of pond or small lake in spruce-pine parkland 
with few northern, broad leaved trees; such environment 
exists today 200 mi north of Herbert. 


Radiologisk O-14-datering, R.S.SIGMOND. Tidsskrift for 
Kjemi, Bergvesen og Metallurgi v 19 n 8 Dec 7 1959 p 
169-75. Radiocarbon dating; description of radiocarbon dating 
method is given, using Trondheim Radiocarbon Dating Labora- 
tory as example. 


Rb-Sr Analyses and Age Determinations of Certain Lepido- 
lites, Including International Interlaboratory Comparison 
Suite, L.F.HERZOG, W.H.PINSON, Jr, P.M.HURLEY. Am J 
Science v 258 n 3 Mar 1960 p 191-208. Rb, Sr and radiogenic 
8Sr concentrations, and radioactivity ‘“‘ages’’ have been de- 
termined by stable isotope dilution for lepidolite samples from 
eight pegmatite occurrences; five samples ranged from 100x10® 
to 2600x10% yr: age ratios can be measured with 4% accuracy ; 
comparison of stable isotope dilution optical spectrographic 
and neutron activation Rb/Sr data. 


Rb-Sr and K-A Ages of Rocks in Ontario and Northern 
Minnesota, L.T.ALDRICH, G.W.WETHERILL. J Geophysical 
Research v 65 n 1 Jan 1960 p 337-40. Analyses of micas from 
seven localities in Southern Ontario with previously published 
data broadly outline area of oldest rocks in Canadian Shield; 
ages as determined by both Rb-Sr and K-A methods range 
from 2500 to 2650 10° yr. 


Some Geochemical Considerations on Lead-Isotope Dating 
of Lead Deposits, R.W.BOYLE. Economie Geology v 55 n 4 
June-July 1960 p 840-1. Diseussion of paper indexed in 
Engineering Index 1959 p 590 from Jan-Feb 1959 issue. 


U-Pb Age of Chattanooga Shale, J.C.COBB, J.L.KULP. Geol 
Soe America—Bul v 71 n 2 Feb 1960 p 223-4. Apparent U- 
Pb age of samples from different depths ranges from 350 
plus or minus 12x10° to 450 plus or minus 70x10® yr. 


Volume Diffusion as Mechanism for Discordant Lead Ages, 
G.R.TILTON. J Geophysical Research v 65 n 9 Sept 1960 p 
2933-45. Volume diffusion hypothesis explains regularities that 
exist in discordant uranium-lead ages of minerals from 
several continents, and eliminates need for episodic loss of 
lead in several cases where no evidence exists for metamorphic 
events at time required; volume diffusion will help to resolve 
discordant results of age determinations. 


Vos’maya sessiya komissii po opredeleniyu absolyutnogo 
vozrasta geologicheskoi formatsii, N.I.LPOLEVAYA. Sovetskaya 
Geologiya vy 2 n 11 Nov 1959 p 144-53. Eighth session of 
commission for determination of absolute age of geological 
formation; methods of dating, dating of different formations 
in Soviet Union, and organization of dating research. 


Vozrastnye dannye argonovogo i svintsovo-izotopnogo meto- 
doy dlya nekotorykh granitov i pegmatitovy Srednego Pridne- 
prov’ya, L.V.KOMLEV, M.S.FILIPPOV, S.I.DANILEVICH, 
K.S.IVANOVA, N.F.KRYUKOVA, G.N.KUCHINA, A.D. 
MIKHALEVSKAYA. Geokhimiya n 2 1959 p 110-15. Age data 
of argon and lead-isotope method for some granites and 
pegmatites of Middle Dnieper region; granodiorite of Mokraya 
Sura River and pegmatite cutting it indicate age of 2900x10® 
yr; other plagio-granites and granites indicate ages from 
1830 to 228x10° yr; orthite pegmatites of Korbin are 2100- 
2610x108 yr/old. 


Education. See Engineering Education—Soviet Union. 


Engineering. See also Coal Geology ; Dams—Foundations ; Flood 
Control—Louisiana; Foundations; Geophysics—Rock Prop- 
erties; Mineral Industry and Resources; Soils—Mechanics; 
Tunnels—Construction. 


Geology Applied to Engineering and Public Health. US 
Geol Survey—Professional Paper n 400-B 1960 p 141-65. 
Group of following papers included: Some Thermal Effects of 
Roadway on Permafrost, G.W.GREENE, A.H.LACHNE- 
BRUCH, M.C.BREWER, 141-4; Tentative Correlation Between 
Coal Bumps and Orientation of Mine Workings in Sunnyside 
No. 1 Mine, Utah, F.W.OSTERWALD, H.BRODSKY, 144-6; 
Review of Causes of Subsidence, A.S.ALLEN, 147-8; Samples 
of California Coast Range Landslides, M.G.BONILLA, 149; 
Alteration of Tuffs by Rainier Underground Nuclear Ex- 
plosion, Nevada Test Site, Nye County, Nevada, V.R.WIL- 
MARTH, T.BOTINELLY, R.E.WILCOX, 149-51; Distribution 
of Gamma Radioactivity, Radioactive Glass, and Temperature 
Surrounding Site of Rainier Underground Nuclear Explosion, 
Nevada, C.M.BUNKER, W.H.DIMENT, V.R.WILMARTH, 
151-5; Gravity and Seismie Exploration at Nevada Test Site, 
W.H.DIMENT, D.L.HEALEY, J.C.ROLLER, 156-60; Maximum 
Ground Accelerations Caused by Nuclear Explosions at Dis- 
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tances of 5 to 300 Kilometers, W.H.DIMENT, S.W.STEWART, 
J.C.ROLLER, 160-1; Cation Exchange with Vermiculite, M.M. 
SCHNEPFE, 161-3; Preparation of Stable Gelatin-Montmoril- 
lonite Clay Extrusions, ILMAY, 163-4; Variation of Aluminum, 
Sodium, and Manganese in Common Rocks, J.R.BURNS, 164-5. 


QOsnovnye zadachi geomorfologicheskikh issledovanii pri 
inzhenerno-geologicheskoi otsenke mestnosti, N.V.KOLOMEN- 
SKII. Razvedka i Okhrana Nedr v 25 n 7 July 1959 p 43-9. 
Basic problems of geomorphological investigations during en- 
gineering geological evaluation of area; problem of presence 
of landslides, karst, uniformity of rocks and their dip and 
strike, rational volume and character of exploratory works, 
and preliminary determination of natural volume of laboratory 
investigations. 

Problémes géologiques et hydrogéologiques relatifs aux bar- 
rages et aux bassins de retenue. H. Vaillant-Carmanne, Liege, 
Belgium 1959 281 p. Geological and groundwater geological 
conditions related to dams and reservoirs; international sym- 
posium held at University of Liege on May 4-5 1959; con- 
tribution by 16 authors on geological studies preceding con- 
struction of hydroelectric power plants, water circulation in 
crystalline formations, underground grouting, and problems 
of sedimentation in reservoirs. 

Treshchiny donnogo otpora i zona razgruzki v rechnykh 
dolinakh, G.K.BONDARIK. Razvedka i Okhrana Nedr v 25 
n 10 Oct 1959 p 42-6. Fractures due to bottom resistance and 
zone of reduced load in river valleys; sample engineering 
geological problem related to hydroelectric power project. 


Fiji Islands. Geology of North Tailevu, Viti Levu, R.E.HOUTZ. 


Fiji Islands. Geol Survey Dept—Bul n 1 Sept 1959 (received 
Dee 1959) 19 p, 1 map. Thick series of diverse marine sedi- 
ments were deposited on heterogeneous land mass during 
Miocene; series was broken by andesite eruptions ; downwarp- 
ing of basin was followed by severe folding ; Miocene plutonies 
intruded deeper synclines; after erosion Mio-Pliocene marls 
and conglomerates were followed by Olivine-basalts; uplift 
in Pliocene produced basaltic breccias; mineral deposits in- 
clude base metals, manganese, magnetite and guano. 


Finland. Imatra Stones in Glacial Clay of WVuolenkoski, M. 


SALMI. Finland. Geologinen Tutkimuslaitos—Bul n 186 1959 
35 p. During construction work on power station numerous 
calcareous concretions, known as Imatra stones, were found 
in clay section; clay deposit at site of finds also contains 
abundance of gravel and angular rock fragments; this indi- 
eates that clay originated under glacial conditions; CaO 
content of clay is 2.2-2.5% and of Imatra stones 22.1-34.2%. 


Florida. Stratigraphy of Middle Tertiary Rocks in Part of West- 


Central Florida, W.J.CARR, D.C.ALVERSON. US Geol Survey 
—Bul n 1092 1959 p 1-109, 3 maps. Petrographic studies of 
Suwannee limestone (Oligocene), Tampa limestone (lower 
Miocene), and Hawthorn formation (middle Miocene) yielded 
data useful for correlation; structure contours and well logs 
suggest unconformity between Tampa limestone and Haw- 
thorn formation; weathering resulted in local concentration 
of iron, phosphorus, alumina, and silica. 


Fossils. See Geology—Paleobotany ; Geology—Paleontology. 
France. Contribution a l’étude de Paléozoique nord-aquitain, D. 


BUGNICOURT, F.DALBIEZ, P.DUFAURE. Société Géologique 
de France—Bul Sec 7 v 1 n 6 May 1960 p 583-7. Contribution 
to study of North-Aquitanian Paleozoic sequence; results ob- 
tained in deep boreholes drilled during petroleum prospecting 
reveal presence of metamorphic Paleozoic formations dated 
by macrofauna. 


_Stratigraphie du Trias du bassin de Paris, J.RICOUR. So- 
ciete Geologique de France—Bul Ser 7 v 1 n 1 Nov 1959 p 8-12. 
Triassic stratigraphy of Paris basin; geographical distribution 
of Triassic formations is based on results of deep drillings ; 
lithology, facies and thicknesses of Triassic formations. 


French Polynesia. Recherche Géologique et Minérale en Poly- 


nésie Francaise, E.AUBERT de la RUE, A.G.OBERMULLER. 
France. Inspection Générale des Mines et la Géologie 1959 
60 p, 2 maps, 11 plates. Study of geology and mineral re- 
sources of French Polynesia; volcanic rocks of area rise 
directly from ocean floor; minor iron and manganese minerali- 
zation is associated with voleanics, presumed Pliocene to 
Quaternary in age; phosphate deposit is mined at Makatea. 


Gabon. Le precambrien du Gabon occidental en Afrique Equa- 


toriale Francaise et regions limitrophes, U.P.DEVIGNE. 
French Equatorial Africa. Direction des Mines et de la 
Geologie—Bul n 11 1959 315 p, 3 maps, 18 plates. Precambrian 
of western Gabon in French Equatorial Africa and adjacent 
regions ; lithology, stratigraphy, and tectonic features of area; 
formation of migmatites. 


Notice Explicative sur la Feuille Bangui-Est, F.FOGLIERINI 
J.L.MESTRAUD. French Equatorial Africa. Direction des 
Mines et de la Geologie—Carte Geologique 1958 30 p, map. 
Explanatory note on eastern part of quadrangle Bangui; 
stratigraphic sequence consists of igneous rocks; migmatites, 
lower pelitic series, upper detritie series, and clastic deposits 
of Quakini systems; deposits and occurrences of gold, diamond, 
and cassiterite are recorded. 
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Notice Explicative sur la Feuille Ouesso, J.SONET. French 
Equatorial Africa. Direction des Mines et de la Geologie— 
Carte Geologique 1958 22 p, map. Explanatory note on Ouesso 
quadrangle; folded Precambrian series are unconformably 
covered by horizontal post-Cambrian sandy series; titaniferous 
gravel contains 12 to 50 kg of ilmenite per m°. 


Geomorphology. See also Geology—Military; Geology—Quater- 
nary. 
Analytical Theory of Erosion, W.E.H.CULLING. J of 


Geology v 68 n 3 May 1960 p 336-44. Mathematical theory of 
erosion is developed along similar lines to classical Fourier 
theory of heat flow in solids; general theory is considered 
in some detail, and few representative examples of its ap- 
plication to stream profiles and valley slopes are suggested 
in outline. 


Barchans of Southern Peru, H.J.FINKEL. J of Geology v 67 
n 6 Noy 1959 p 614-47, map, 8 plates. Mass distribution of 
over 1000 dunes was studied statistically, and mathematical 
relationships were derived for both longitudinal and trans- 
verse spread of barchans across flat plain. 


Beach Ridges of Northern Ohio, J.L.FORSYTH. Ohio. Geol 
Survey—Information Cir n 25 1959 10 p, 1 map. Form, origin, 
and relationship between glaciers and beach ridges; history of 
glacial lakes in region. 


Denudational and Tectonic Relief in South-eastern Australia, 
L.KING. Geol Soe S Africa—Trans & Proc v 62 1959 p 113-38, 
1 table, 1 map. Correlation of landscape cycles and inter- 
polated vertical tectonic movements in southeastern Australia, 
South Africa, and Brazil. 


Entrenchment of Willow Drainage Ditch, Harrison County, 
Iowa, R.B-DANIELS. Am J Science v 258 n 3 Mar 1960 p 
161-76. Changes in Willow Drainage Ditch since 1919 have 
been reconstructed by comparison of original profile of ditch, 
historical records, and survey of ditch in 1958; ditch has 
since filled in downstream due to shayp increase in gradient 
and coinciding high water periods in lower streams; ditch 
has entrenched upstream by channel scour and headward move- 
ment of knickpoints and multiple entrenchments. 


Erosion Cycles and Associated Surfaces of Mengo District, 
Buganda, J.W.PALLISTER. Overseas Geology & Mineral Re 
sources (Great Britain) v 8 n 1 1960 p 26-36, 1 map. Five 
erosion surfaces, ranging in age from Precambrian to early 
Pleistocene, are recognized; region has remained relatively 
stable since Precambrian times and forms useful starting 
point for mapping cyclic erosion surfaces towards more un- 
stable and faulted regions to east and west; it is of special 
interest -in that it displays etch-plains; relationship with 
main erosion cycles of Central and East Africa. 


Geomorphology of Upper Kuskokwin Region, Alaska, A.T. 
FERNALD. US Geol Survey—Bul n 1071-G 1960 p 191-279 
2 maps. Region covers area of about 6000 sq mi in south- 
west central Alaska, and includes small section of Alaska 
Range, its bordering piedmont and lowland, and adjacent 
upland area; region is underlain by sedimentary rocks of 
Paleozoic and of Cretaceous age and igneous rocks of Tertiary 
age; physiography of uplands; glaciation of Alaska Range, 
eolian activity and deposits, rivers and alluvial deposits. 


Helicoidal Flow, Possible Cause of Meandering, W.F.TAN- 
NER. J Geophysical Research v 65 n 3 Mar 1960 p 993-5. 
Sediment free model streams, suspended from lower sides of 
nearly horizontal glass plates, meander in same way as do 
alluvial rivers; meandering cannot, therefore, be ascribed to 
granular bed load; it is suggested that alternative causative 
mechanism is helicoidal flow, which, in turn, is product of 
turbulence within stream, as Einstein and Li have pointed 
out. 


Ice-Pushed Ridges, Permafrost and Drainage, M.G.RUTTEN. 
Am J Science v 258 n 4 Apr 1960 p 293-7. Ice-pushed ridges 
in regional development are main glacial characteristics of 
northwestern European plain; they consist of pre-glacial 
material pushed up into long ridges; as consequence of forma- 
tion of thick permafrost layer in front of advancing ice 
sheet, ice-pushed ridges are absent in United States; relative 
difference in drainage pattern away from ice front in United 
States and toward it in Europe may be responsible. 


Interpretation of Erosional Topography in Humid Temperate 
Regions, J.T.HACK. Am J Science v 258A (Bradley Vol) 1960 
p 80-97. According to concept of dynamic equilibrium every 
slope and every channel in erosional system adjusted to every 
other; differences in relief and form may be explained in 
terms of spatial relations rather than in terms of evolutionary 
development through time. 


Intravalley Variation in Slope Angles Related to Micro- 
climate and Erosional Environment, M.A.MELTON. Geol Soc 
America—Bul v 71 n 2 Feb 1960 p 138-44. East- or west- 
trending stream valleys that have erosional slopes have been 
reported to be asymmetrical with north-facing slopes steeper, 
asymmetrical with south-facing slopes steeper, and sym- 
metrical, with both sides of equal mean slope angle; measure- 
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ments _of angles of erosional slopes, taken in valleys in 
Laramie Range, Wyo, shows that north-facing slopes tend to 
be 4.42° steeper than opposed south-facing slopes. 


Intrenched Meanders of North Fork of Shenandoah River, 
Virginia, J.T.HACK, R.S.YOUNG. US Geol Survey—Profes- 
sional Paper n 354-A 1959 10 p, plate. Meanders coincide with 
outcrop area of belt of Martinsburg shale; entire river 
channel is adjusted to carry bed material of uniform size; 
profile of stream follows simple logarithmic curve from 
source to mouth; meanders are caused by strong planar and 
prismatic structures in Martinsburg shale that favor north- 
west-southeast differential erosion. 


Knickpoint Behavior in Noncohesive Material: Laboratory 
Study, L.M.BRUSH, Jr, M.G.WOLMAN. Geol Soc America— 
Bul v 71 n 1 Jan 1960 p 59-74. Short oversteepened reaches 
were molded in beds of model channels formed in well sorted, 
noncohesive sands; in each run of experiment fall of 0.1 ft 
in length of 1.0 ft was provided; in every run, slope of water 
surface and slope of bed below knickpoint decreased with 
time ; experiment confirms observation that upstream migration 
of knickpoints accompanied by undiminished slopes does not 
occur in noncohesive, homogeneous bed material. 


Lateral Activity in River of Northwestern Canada, C.H. 
CRICKMAY. J of Geology v 68 n 4 July 1960 p 377-91. Work 
reported has background in several principles of fluvial hy- 
draulics such as: tendency to flow in channels, concentration 
of fluvial force against concave banks, mechanism of inter- 
dependence, importance of approximate grade and its result, 
and non-vertical corrasion; example of breaching by lateral 
corrasion of bedrock meander neck. 


Magnitude and Frequency of Forces in Geomorphiec Processes, 
M.G.WOLMAN, J.P.MILLER. J of Geology v 68 n 1 Jan 
1960 p 54-74. Effectiveness of processes which control many 
Jjand forms depends upon their distribution in time as well as 
their magnitude; analyses of transport of sediment by various 
media indicate that large portion of “work’’ is performed by 
events of moderate magnitude which recur relatively fre- 
quently rather than by rare events of unusual magnitude. 


Principles of Paleogeomorphology, R.MARTIN. Can Min 
& Met Bul v 53 n 579 July 1960 p 529-38. Hydrocarbons may 
be trapped either directly or indirectly due to paleogeomor- 
phological processes ; examples of types of paleogeomorphologi- 
eal traps; new classification of geomorphological features is 
proposed, with subdivision into two main groups: constructive 
and destructive geomorphic processes; morphology of reefs 
and of buried erosional land forms. 


River Meanders, L.B.LLEOPOLD, M.G.WOLMAN. Geol Soe 
America—Bul v 71 n 6 June 1960 p 769-94. Most river curves 
have nearly same value of ratio of curvature radius to chan- 
nel width, in range of 2 to 3; meanders formed by meltwater 
on surface of glaciers, and by main current of Gulf Stream, 
have relation of meander length to channel width similar to 
rivers; because such meanders carry no sediment, shapes of 
curves in rivers are evidently determined primarily by dy- 
namics of flow rather than by relation to debris load. 


Slope Retreat by Gullying, C.B.BEATY. Geol Soc America 
—Bul v 70 n 11 Nov 1959 p 1479-82. Gullying appears to be 
favored by combination of comparatively smooth slopes with 
inclination of 15-25° on which vegetation cover is sparse; 
gullying is sporadic process, depending mainly upon occur- 
rence of torrential rain. 

Georgia. Geology and Mineralogy of Graves Mountain, Georgia, 
V.J.HURST. Georgia. Geol Survey—Bul n 68 1959 33 p, 1 map. 
Stratigraphy and lithology of formations; character and 
areal distribution of mineral deposits; information is provided 
with which to appraise preliminarily economic potentialities 
of mountain and to plan efficient prospecting program; map 
showing where minerals can be found, along with brief 
descriptions of 13 minerals well known from this locality, 
and 5 others not previously reported. 


Gough Island. Geology of Gough Island, South Atlantic, R.W. 
Le MAJTRE. Overseas Geology & Mineral Resources (Great 
Britain) v 7 n 4 1959 p 371-80, map, 4 plates. Island lies at 
Southern end of Mid-Atlantic Ridge; it is likely that age of 
island is Tertiary; five voleanic phases have been distinguished 
and at least two more below sea level are postulated; there 
appears to be definite cyclic nature in phases from basalt 
to trachyte. 


Great Britain. See also Geology—Norway. 


Culm Stratigraphy and Age of Main Orogenic Phase in 
Devon and Cornwall, S.SIMPSON. Geol Mag v 96 n 38 May- 
June 1959 p 201-8. It is shown that there is major uncon- 
formity separating uncleaved group of post-orogenic Car- 
boniferous strata (Ugbrooke Group) from underlying Devonian 
and Carboniferous with slaty cleavage; it is argued that 
Ugbrooke Group is younger than any strata hitherto thought 
to be present in Carboniferous of South-West England, and 
that major orogeny is either Malvernian or Asturic in age. 


Dinantian, Namurian and Westphalian Rocks of District 
South-West of Barnstaple, North Devon, J.E.PRENTICE. 
Geol Soe London—Quarterly J v 115 (for 1959) n 459 Jan 29 
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1960 p 261-89, map, plate. Stratigraphical succession in lower 
part of Culm Measures established in area between rivers 
Taw and Torridge; evidence of goniatites, trilobites and 
lamellibranchs is used to correlate succession with Carbonif- 
erous of North Germany and northern England. 


Geological Structure of Loch Luichart Area, Ross-Shire, 
P.CLIFFORD. Geol Soe London—Quarterly J v 115 (for 
1959) n 460 Apr 12 1960 p 365-86 (discussion) 387-8, plate. 
Three superimposed sets of folds affecting Moine and Lewisian 
rocks near Loch Luichart; earliest structure recognized in 
Loch Luichart district is Tarvie syncline; open antiform pro- 
duced in second phase of folding crosses Tarvie syncline; two 
large folded sets formed in third phase of folding produced 
intense deformation of earlier structures. 


Geology of Woolhope Inlier (Herefordshire), H.C.SQUIR- 
RELL, E.V.TUCKER. Geol Soc London—Quarterly J v 115 
n 462 Aug 23 1960 p 139-81 (discussion) 181-5, map. Succession 
of Llandovery, Wenlock, Ludlow and Downton Series; lateral 
variation within Ludlow Series; comparison with other areas ; 
structures; list of fossils. 


On Nature of Coralline Crag, D.F.W.BADEN-POWELL. 
Geol Mag v 97 n 2 Mar-Apr 1960 p 123-32. New fossiliferous 
section in Coralline Crag of Suffolk is described; fauna is 
analyzed as clue to conditions under which beds were formed. 


Ordovician Rocks of Chatwall District, Shropshire, W.T. 
DEAN. Geol Mag v 97 n 2 Mar-Apr 1960 p 163-71. Account 
is given of stratigraphical succession of Chatwall Flags 
and Sandstone of type area in South Shropshire, and restricted 
use of name Chatwall Sandstone is proposed. 


Tectonic Pattern in Dalradian of Craignish-Kilmelfort Dis- 
trict, Argyllshire, J.L.KNILL. Geol Soe London—Quarterly 
J vy 115 (for 1959) n 460 Apr 12 1960 p 339-64, map. Succession 
comprises phyllites, quartzites, limestones and grits which 
have been intruded by large number of basic sills and sheets ; 
style and attitude of minor structures in relation to major 
structure. 


Great Britain-Norway. On Certain Geological Similarities Be- 
tween North-East Shetland and Jotunheim Area of Norway, 
D.FLINN. Geol Mag v 96 n 6 Nov-Dec 1959 p 473-81. In both 
areas two nappes were thrust one after other over surface of 
earth; in both areas lower of two nappes was emplaced first 
and was subjected to erosion giving rise to sediments which 
were deposited on nappes; if metamorphic rocks of Shetland 
are of Caledonian age then it is possible that Valdres 
Sparagmites and Phyllite Group are stratigraphically equiva- 
lent. 


Greenland. See also Geology—Paleontology. 


Ammonite Zones of Middle Jurassic Beds of East Green- 
land, J.H.CALLOMON. Geol Mag v 96 n 6 Nov-Dec 1959 p 
505-12, 2 plates. New discoveries have established presence of 
nine ammonite zones in Middle Jurassic beds of East Green- 
land; top two are Lower Callovian; remaining seven yield 
ammonites unknown from extra-Boreal provinces and are 
presumed to range down through Bathonian, possibly into 
Bajocian. 


Guatemala. Geology of Coban-Purulha Area, Alta Verapaz, 
Guatemala, J.L.WALPER. Am Assn Petroleum Geologists— 
Bul v 44 n 8 Aug 1960 p 1273-1315. Outcropping rocks are of 
Paleozoic and Mesozoic age; Tactic and Chochal formations 
consisting lithically of shale and limestone, respectively, are 
of Permian age and comprise oldest stratigraphic sequence; 
unconformably overlying Chochal formation in sequence of 
continental deposits of Jurassic-Cretaceous age; these are 
conformably overlain by thick limestone sequence of Cretaceous 
age; tectonics of area. 


Hong Kong. Geology of Hong Kong, B.P.BUXTON. Geol Soc 
London—Quarterly J v 115 (for 1959) n 459 Jan 29 1960 p 
233-60, map, 2 plates. Succession includes: marine Upper 
Paleozoic and deltaic Lower Jurassic sediments, series of 
acid voleanic rocks probably of Upper Jurassic to Lower 
Cretaceous age, major intrusive cycle followed by continental 
Red Beds, post-Red Beds thrusting of mid-Tertiary (7?) age, 
and late Tertiary fanglomerates. 


India. Archaean Palaeogeography of Eastern and Northern 
Singhbhum, Eastern India, K.NAHA, S.K.GHOSH. Geol Mag 
v 97 n 5 Sept-Oct 1960 p 436-9. Reconstruction of sedimentation 
conditions; during orogenic movements two anticlinoria were 
formed in supracrustal sediments above two troughs separated 
by syncline above geanticline, with granulite migmatite core 
in heart of outer geosyncline. 


Indiana, Subsurface Materials of Marion County, Indiana, G.A. 
LEONARDS, A.G.ALTSCHAEFFL. Purdue Univ—Eng Exten- 
sion Series—Eng Bul n 108 Aug 1960 4 p, 10 plates, 1 map. 
Four profiles of subsurface materials within Indianapolis area 
are presented, based upon available records of borings and well 
logs; these profiles present general delineation of soil strata 
which should prove useful as guide in planning subsurface 
explorations for engineering purposes; engineering properties 
of soils encountered. 


Iran. Geology of Hormuz Island at Entrance of Persian Gulf, 
J.R.WOLF. Geologie en Mijnbouw v 21 n 11 Nov 1959 p 
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390-5. Almost circular island covers 80 km sq and its center 
is occupied by salt plug, 5.5 km in diam; rocks consist of 
Hormuz series, sediments pierced and tilted by salt plug, and 
sediments deposited after formation of diapir folds; cooling 
of intruded magma opened fissures, which allowed salt to move 
in. 


Ireland. Lower Carboniferous Rocks of Carrick-On-Shannon 


Syncline, W.G.E.CALDWELL. Geol Soc London—Quarterly 
J v 115 n 458 1959 p 163-86 (discussion) 186-7, map. Limestone 
succession, 3000 ft thick ranging from Upper Caninian to 
Lower Dibunophyllidan; caleareous rocks are underlain by 
conglomerates and sandstones, 500 ft thick, which rest un- 
conformably on sediments of Old Red Sandstone age, and 
are overlain by goniatitic black shales of Bollandian and 
Namurian age. 


Lower Palaeozoic Rocks of South-West Murrisk, Ireland, 
W.ISTANTON. Geol Soc London—Quarterly J v 115 n 463 
Oct 25 1960 p 269-91 (discussion) 291-6, map, plate. General 
geology of area of Ordovician and Silurian rocks in North 
Connemara; in lower part of Ordovician Mweelrea Grits are 
thick persistent beds of welded tuff; Silurian (Llandovery ?) 
quartzites and slates, with basal conglomerate, rest uncon- 
formably on Ordovician rocks. 


Italy. See Geology—Sedimentation. 
Japan. Biu, Sapporo, No. 56, T.YOSHIDA, K.MATSUNO, H. 


SATOH, S.YAMAGUCHI. Japan. Geol Survey—Map 1959 47 p 
(7 p English text). Western side of Hidaka mountain range, 
axial north-south range of Hokkaido, consists of Mesozoic and 
Cenozoic strata intruded by dikes of diabase and trondhjemite ; 
Mesozoic formations are separated from each other by faults ; 
main faults and fold axes trend parallel to that of axial 
range of Hokkaido; occurrences of coal, petroleum, and 
manganese ore. 


Geology and Hot Springs of Kuroyu Geothermal Area, Akita 
Prefecture, HNAKAMURA, T.ANDO, T.SUZUKI. Japan. Geol 
Survey—Bul v 11 n 2 Feb 1960 p 7-10. Kuroyu geothermal 
area along Sendatsu River consists of Tertiary tuff, tuffaceous 
sandstone and mudstone, and black shale overlain by Quater- 
nary volcanic detritus; hot springs of this area are divided 
into two groups: Tsurunoyu is characterized by high Cl- and 
HCOs- content; Kuroyu-Ogama group is accompanied by 
fumaroles; distribution of hot springs seems to be related to 
Tertiary geologic structure. English abstract. 


Geology and Hot Springs of Takinoue Geothermal Area, 
Iwate Prefecture, H.NAKAMURA, T.ANDO, K.SUMI, T. 
SUZUKI. Japan. Geol Survey—Bul v 11 n 2 Feb 1960 p 1-6. 
Geothermal area situated along Kakkonda River, consists of 
Tertiary sandstone, mudstone and conglomerate beds, cor- 
responding to Miocene Yamatsuda formation, and Pliocene 
serie lava and tuff overlain by Quaternary andesite. English 
abstract. 


Gohyakkoku, No. 29, T.NOZAWA, T.SAKAMOTO. Japan. 
Geol Survey—Map 1960 68 p (10 p English text), 1 map. Area 
mapped is situated on northern periphery of Hida mountains 
in north central Japan; rocks exposed in area are Hida 
metamorphic rocks, Funatsu granitic rocks, Mesozoic and 
Cenozoic rocks and minor Quaternary yolcanics; Hida meta- 
morphic rocks have general structure which runs north to 
south and together with granitic rocks, form basement; 
Mesozoic and Cenozoic rocks have zonation running north- 
east to southwest. 


Hachijo-Jima—No. 5, N.ISSHIKI. Japan. Geol Survey—Map 
1959 58 p (5 p English text), 4 plates. Geology of Hachijo- 
jima and Ko-jima volcanic islands; petrography of basalts, 
dacites and andesites; submarine ridge of volcanic islands and 


their voleanie activity during Pleistocene and later times; 
origin of Nishi-yama volcano. 


Harutachi, No. 70, H.SATO, S.YAMAGUCHI. Japan. Geol 
Survey—Map 1960 19 p (4 p English text), 1 map. Area 
mapped is located on Pacific coastal region of southern 
Hokkaido and on western side of Hidaka mountains; except 
for Precretaceous crystalline schists and serpentinites, area is 
covered by Neogene Tertiary and Quaternary sediments; 
asbestos veins occur in serpentinites. 


Inatori, KONO, K.SUMI. Japan. Geol Survey—Map (Tokyo 
n 106) 1959 23 p (3 p English text). Mapped area covers 
small area along eastern coast of Izu peninsula, lying about 
120 km southwest of Tokyo; area is occupied by two geologic 
units; one is Amagi volcanics, other Neogene formations, 
bulk of which also consists of voleanic materials; mineral 
resources are represented by hot salt water springs. 


, Iyomisaki, Kochi, No. 67, T.KIMURA, K.KOMURA. Japan. 
Geol Survey—Map 1959 17 p (6 p English text). Area consists 
of Sambagawa metamorphic rocks and ultrabasic rocks, which 
are characteristic of outer zone of southwest Japan; cupri- 
ferous pyritic deposits occur in lower green schist; characteris- 
ties of important mines. 


Kanazawa—No, 26, IL.IMAI. Japan. Geol Survey—Map 1959 
27 p (8 p English text). Stratigraphy of Miocene, Pliocene, 
Pleistocene and Recent formations composed of sedimentary 
and voleanie rocks; crustal movements with northward 
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tilting . in Miocene and Pliocene and local upheavals and 
subsidence in younger formations; natural gas in Quaternary 
sediments; mineral springs in Tertiary sediments; building 
stone from Tomuro volcano. 


Kanita, Aomori, No. 11, F.UEMURA, K. TSUSHIMA, M. 
SAITO. Japan. Geol Survey—Map 1959 30 p (5 p English 
text). Stratigraphy of northern part of Tsugaru peninsula 
includes Neogene and Quaternary sedimentary and voleanic 
rocks; oil seepages are present in Kanita anticline, Hakama- 
goshi-dake dome and Neogene deposits. 

Kodomari, K.TSUSHIMA, F.UEMURA. Japan. Geol Survey 
—Map (Aomori n 10) 1959 32 p (5 p English text). Mapped 
area is situated in Tsugaru peninsula, Aomori prefecture, and 
belongs to so-called ‘‘green tuff’ region of North-east Japan; 
undifferentiated Paleozoic rocks are nonfossiliferous slates, 
chert, and limestone and have restricted occurrence; 2500 ft of 
Neogene rocks, mostly composed of marine sediments and 
interbedded flows of voleanic rocks are predominant. 


Koshimizu, Abashiri, No. 38, T.SHIMADA, K.YAZAKI. 
Japan. Geol Survey—Map 1950 16 p (5 p English text). 
Stratigraphy of Tertiary and Quaternary sediments and in- 
trusive andesite dikes from northwest part of Hokkaido; 
natural gas in valley of Chibusamokoto—gawa river; peat 
seams from Bihoro formation of early Pleistocene; dia- 
tomaceous earth from Masuura formation of late Miocene; 
building stones from Tertiary Andesite. 


Koyasan, Kyoto, No. 82, K.HIRAYAMA, N.KAMBE. Japan. 
Geol Survey—May 1959 41 p (7 p English text). Area is 
located in northern part of Kii peninsula in central Japan; 
Mikabu tectonic line is reverse fault; stratigraphic sequence 
consists of metamorphosed and nonmetamorphosed Paleo- 
zoic, Mesozoic, and Cenozoic sediments; median tectonic line 
is formed in premiddle Cretaceous; petrography of Triassic 
epigabbro and epidiabase; copper, gold and silver mineraliza- 
tion. 


Obi, Kagoshima, No. 91, Y.KINO. Japan. Geol Survey—Map 
1959 28 p (4 p English text). Area is located in southern 
part of Kyushu and is occupied by Paleogene, Neogene, and 
Quaternary accumulations ; orogenic movement is characterized 
by conspicuous folding and faulting; peneplanation developed 
at end of Paleogene; tilting and block movements occurred 
at end of Neogene; Tertiary natural gas is brought up by 
artesian groundwater. 


On Sedimentation of Cretaceous Deposits, Especially of 
Upper Yezo Group in Sorachi Anticlinal Area, Ishikari Coal 
Field, K.TANAKA. Japan. Geol Survey—Bul v 10 n 12 Dec 
1959 p 27-41. In subsided offshore eastern margin of Yezo 
geosyncline, presence of coarse grained clastics in lower half 
of Upper Yezo group indicated that these sediments were 
derived by turbidity current or subaqueous mudflow from 
southwestern source area, up-warping belt of transversal 
direction. English abstract. 


Penneshiri, S.IGI. Japan. Geol Survey—Map (Asahikawa n 
20) 1959 41 p (6 p English text). Area mapped is located 
in northern part of Hokkaido; greater part of map area is 
composed of serpentinite, and Mesozoic and Neogene sediments ; 
Mesozoic is divided into 5 groups; these groups are intruded 
by serpentinite which occurs as large belt stretching from 
north to south in central part of area; there are occurrences 
of lignite, asbestos, and placer gold. 


Toga & Funakawa, K.HUZIOKA. Japan. Geol Survey—Map 
(Akita n 1-2) 1959 61 p (6 p English text). Mapped area 
covers main part of Oga peninsula in Akita prefecture, and 
represents western side of Akita oil field in wide sense; this 
area is composed mainly of Tertiary volcanics and sediments ; 
intercalated tuffs and tuffaceous sandstones of several forma- 
tions are good oil and gas reservoirs; anticlinal structures 
provide petroleum traps; some highly diatomaceous mudstones 
have been worked. 


Toinomisaki, Kagoshima, No. 97, Y.KINO. Japan. Geol 
Survey—Map 1959 18 p (4 p English text). Area is located 
in southern end of Miyazaki prefecture, southern Kyushu and 
is composed, mostly of Paleogene sediments with some Neogene 
and Quaternary sediments and recent accumulations; western 
block is thrust up on eastern block forming dome structure 
with its centers near mouth of Ichiki river, near Honjo; 
thin coal seams are present in Nichinan group. 


Tokomuro, Kushiro No. 44, Y.ODA, T.NEMOTO, T. 
UEMURA. Japan. Geol Survey—Map 1959 54 p. Map covers 
area located on western margin of Kushiro coal field, eastern 
Hokkaido; stratigraphy of area is composed of Upper Creta- 
ceous. Paleogene, Neogene and Quaternary sediments; Upper 
Cretaceous sediments have domed structure; petrography of 
formations; coal, lignite, and petroleum possibilities. English 
summary. 


Yagishiri-To, No. 28, M.HATA. Japan. Geol Survey—Map 
1960 24 p (4 p English text), 1 map. Yagishiri and Teuri 
are small twin islands situated in Japan Sea about 25 km 
offshore of northwest Hokkaido and appear to link two large 
extinct voleanoes; both islands are almost wholly composed of 
voleanie rocks with few thin beds of tuff and tuffaceous 
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sandstone; age of rocks is estimated to be Middle or Upper 
Neogene by degree of rock alteration; paleontological evidence 
is lacking. 


Kansas. Geology and Construction-Material Resources of Marion 
County, Kansas, F.E.BYRNE, C.P.WALTERS, J.L.HILL, L. 
RISEMAN. US Geol Survey—Bul n 1060-B 1959 p 65-93, 1 
map, 2 tables. Eastern two-thirds of county consists of alter- 
nating beds of gray cherty limestones and shales of early and 
middle Permian age; western part consists of Wellington for- 
mations of Permian age and Dakota sandstone disconformably 
overlain by Kiowa shale of Cretaceous age; limestone is 
suitable for use as aggregate, road metal, and structural 
stone; sand is used as road metal. 


Marine Bank Development in Plattsburg Limestone (Penn- 
sylvanian), Neodesha-Fredonia Area, Kansas, J.W.HAR- 
BAUGH. Kansas. Geol Survey—Bul n 134 pt 8 1959 p 291-331, 
3 maps, 10 plates. Possible causes for anomalous thickness 
of Plattsburg limestone in area are development of lens shaped 
marine bank and local structural warping; deposition of bank 
is interpreted to have been strongly influenced by lime secret- 
ing organisms; economic aspects include quarrying and oil 
reservoir possibilities. 


Lake Superior Region. Problems of Stratigraphy and Correla- 
tion of Precambrian Rocks with Particular Reference to Lake 
Superior Region, H.L.JAMES. Am J Science v 258A (Bradley 
Vol) 1960 p 104-14. In Lake Superior region, about 100 forma- 
tions, plus named stratigraphic equivalents, can be placed in 
sequential position; these formations represent probable time 
span of more than two billion yr; correlations are made on 
basis of structural position, highly distinctive sequence and 
“earryover’’ units, and bracketing by isotope age determina- 
tions on older and younger crystalline rocks. 


Madagascar. See also Geology—Geomorphology. 


Geology and Geomorphology of Madagascar, and Comparison 
With Eastern Africa, F.DIXEY. Geol Soc London—Quarterly 
J v 115 n 463 Oct 25 1960 p 255-68. No clear comparison 
can be drawn between main subdivisions of Madagascar Base- 
ment and those of mainland; geomorphological history of 
Madagascar compares closely with that of mainland, regions 
appearing to have responded similarly to intermittent sinking 
of intervening geosyncline. 


Manitoba. Elbow-Heming Lakes Area Manitoba, J.C.McGLYNN. 
Canada. Geol Survey—Memoir n 305 1959 72 p, 10 tables, 2 
maps. Predominantly volcanic rocks of Archean Amisk group 
are partly separated from adjacent largely sedimentary strata 
of Kisseynew gneisses in northern part of area by complex 
fault zones; grade of metamorphism generally increases from 
south to north; six groups of granitic rocks are distinguished ; 
there is gold, copper, and zine mineralization. 


Geology of Thompson-Moak Lake District, Manitoba, J.F. 
DAVIES. Can Min J v 81 n 4 Apr 1960 p 101-4. General 
geological pattern consists of northeast trending belt of 
various sedimentary schists and gneisses, granitic-gneisses 
and volcanic rocks; gneisses are invaded by series of small 
serpentinite intrusions lying along major structure linear 
zone also marked by intense deformation and gravity ‘‘lows”’ ; 
comparison with island are structure; important new nickel 
deposits associated with serpentinites. 


Mapping. See Geological Surveys; Photogrammetry. 
Marshall Islands. Drilling Operations on Eniwetok Atoll, H.S8. 
LADD, S.O.SCHLANGER. US Geol Survey—Professional 


Paper n 260-Y 1960 p 863-903, 3 plates. Most of near surface 
sediments are unconsolidated except for beach rock at 
intertidal levels; texture varies with organic composition, and 
depth to zones of leaching and recrystallization is variable; 
deep drilling revealed presence of olivine basalt beneath 
shallow water limestone of Eocene age at depth of more than 
4000 ft; lithological logs. 


Mexico. Agua Blanca Fault—Major Transverse Structure of 
Northern Baja California, Mexico, C.R.ALLEN, L.T.SILVER, 
F.G.STEHLI. Geol Soe America—Bul v 71 n 4 Apr 1960 p 
457-82, 4 plates. Agua Blanca fault is major right handed 
strike-slip 80 mi in length that cuts transversely across 
peninsula of Baja California 70 mi south of international 
border; Agua Blanca fault is probably one of several paths 
by which San Andreas fault tends to break around ‘“‘knot’’ 
caused by great bend of San Andreas in southern California. 


Libreto-Guia de la Excursion C-7, Congreso Geologico In- 
ternational, Mexico 1956. Asociacion Mexicana de Geologos 
Petroleros—Boletin v 11 n 9-10 Sept-Oct 1959 p 493-618. 
Guide book of excursion C-7 of International Geological Con- 
gress, Mexico 1956; geology of Veracruz and southeastern 
Mexico. Pt 1 indexed in Engineering Index 1959 p 544 from 
July-Aug 1959 issue. 


Notas sobre el Paleozoico de la Region de Ciudad Victoria, 
Tamps, J.CARRILLO BRAVO. Asociacion Mexicana de Geolo- 
gos Petroleros—Boletin v 11 n 11-12 Nov-Dec 1959 p 671-80. 
Notes on Paleozoic formations of region of City of Victoria, 
Tamaulipas; discovery of Devonian, Silurian, and Ordovician 
rocks; lithology, paleontological characteristics and nomen- 
clature of Paleozoic formations. 
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Michigan. Geology of Lake Mary Quadrangle Iron County, 
Michigan, R.W.BAYLEY. US Geol Survey—Bul n 1077 1959 112 
p, 6 maps, plate. Area is extensively covered by Pleistocene 
glacial deposits; Holmes Lake anticline striking northwest is 
present in northeastern part; Lower Precambrian metavolcanic 
and igneous rocks are unconformably covered by Middle Pre- 
cambrian dolomites and iron bearing slates; two periods of 
regional metamorphism altered almost all rocks; younger 
intrusives of granitic and basaltic compositon are present. 


Military. Terrain Intelligence and Current Military Concepts, 
F.C.WHITMORE, Jr. Am J Science v 258A (Bradley Vol) 1960 
p 875-87. Terrain intelligence, dealing with effects of ground 
on military construction and maneuver; gathering informa- 
tion by means of radar, infrared photography, and television ; 
analysis of landforms as they offer shelter from nuclear blast, 
and of soils which may emit neutron-induced y-radiation ; 
selection of safe routes; sites for rapid airfield construction 
and paratroop landings; and suitability of soil for excavation 
of shelters. 


Montana. Geology of Lower Marias River Area, Chouteau, Hill, 
and Liberty Counties, Montana, J.F.SMITH, Jr, I.J.WITKIND, 
D.E.TRIMBLE. US Geol Survey—Bul n 1071-E 1959 p 121-5, 
3 maps. Glacial deposits are widespread; bedrock consists 
of sedimentary strata of Late Cretaceous age; dipping south- 
east at 35 ft per mi and are locally folded; Late Cretaceous 
alternating marine invasions and withdrawals; glacial de- 
posits. 


Igneous and Tectonic Structures of Still-Water Complex, 
Montana, W.R.JONES, J.W.PEOPLES, A.L.HOWLAND. US 
Geol Survey—Bul n 1071-H 1960 p 281-340, 3 maps, 6 plates. 
Complex consists of Precambrian stratiform sheet about 18,000 
ft thick and is comprised of sequence of noritic and ultramafic 
rocks and chromite layers; four zones are distinguished layers 
within major zones which exhibit igneous lamination and 
rhythmic layering; forces of Laramide orogeny deformed 
upturned edge of complex and overlying strata; faulting and 
thrusting accompanied folding. 


Progress Report on Geologic Investigations in Kootenai- 
Flathead Area, Northwest Montana—2. Southeastern Lincoln 
County, W.M.JOHNS. Montana. Bur Mines & Geology—Bul 
n 17 July 1960 52 p, 3 maps. Quadrangle is underlain by 
argillites, quartzites, and limestones of Precambrian Belt 
series; igneous rocks are present as pyroxenite stock and 
as sills and dikes of metadiorite, diorite, and porphyritic 
quartz latite; Laramide folding and faulting has buckled Belt 
sediments; gold-quartz, silver-lead-zine, tungsten-quartz, and 
copper veins occur as lodes. 


Stratigraphy of Little Rocky Mountains and Encircling Foot- 
hills, Montana, M.M.KNECHTEL. US Geol Survey —Bul n 
1072-N 1959 p 728-52, 1 map, 1 plate. Rocks exposed range in 
age from Precambrian to Quaternary and are of sedimentary, 
igneous, and metamorphic types; bedrock formations range in 
age from pre-Belt (Precambrian) to Tertiary; surficial ma- 
terials, which include alluvium, glacial debris, and soil, were 
deposited in later Tertiary(?) and Quaternary time. 


Nebraska. Nomenclature, Type Localities and Correlation of 
Pennsylvanian Subdivisions in Eastern Nebraska and Adjacent 
States, G.E.CONDRA. Nebraska Geol Survey—Bul n 16 1949 
67 p (Received Mar 10 1960). Abridged compilation of data 
useful in detailed local or regional stratigraphic study and in 
collecting lithologic materials and fossils for systematic study ; 
correlation of Pennsylvanian and Permian systems of Mid- 
Continent region with those of Soviet Union and Europe. 


Nevada. See also Geology—Utah-Nevada. 


Folded Thrust in Nevada—Inferences as to Time Relations 
Between Folding and Faulting, J.GILLULY. Am J Science v 
258A (Bradley Vol) 1960 p 68-79. Segment of Roberts thrust, 
fault of regional extent in central Nevada, is strongly over- 
turned at border of window in northern Shoshone Range; 
several branch faults that spring from main thrust at and 
near axis of overturning, in order of decreasing age, are 
successivley less warped; this sequence suggests that folding 
of thrust was concurrent with its development. 


Permian Stratigraphy at Carlin Caynoy, Nevada, T.G. 
FAILS. Am Assn Petroleum Geologists—Bul v 44 n 10 Oct 
1960 p 1692-1703. Name of Buckskin Mountain formation is 
proposed for 1200 ft sequence of quartzose calcisiltites and 
ealearenite beds of Wolfecampian age; name of Beacon Flat 
formation is proposed for three member unit 2800 ft thick; 
name of Carlin Canyon formation is proposed for 1225 ft 
sequence of quartzose calcisiltites and massive cherts of Leo- 
nardian and possibly Guadalupian age. 


Possible Explanation of Diverse Structural Patterns in 
Southern Nevada, C.R.LLONGWELL. Am J Science v 258A 
(Bradley Vol) 1960 p 192-203. In southern Nevada belt of 
folds and thrusts striking generally north is transected by 
northwest-trending fracture zone on which right-lateral move- 
ment has occurred; this movement was in progress while some 
of thrusts and folds were active; suggested explanation 
assumes that two structural patterns reflect independent con- 
trols at different levels in erust. 
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Pre-Tertiary Stratigraphy and Upper Triassic Paleontology 
of Union District Shoshone Mountains Nevada, N.J.SILBER- 
LING. US Geol Survey—Professional Paper n 322 1959 67 p, 
2 maps. Rocks are exposed in elongate belt extending south 
from town of Ione for about 12 mi along west flank of 
Shoshone Mountains in northwest part of Nye County, Nev; 
species of Late Triassic marine mollusks are those significant 
in recognizing Karnian-Norian stage boundary ; total of 21 
species, including 10 new species, are described. 


Silurian Reef Complex and Associated Facies, Central 
Nevada, E.L.WINTERER, M.A.MURPHY. J of Geology v 68 
n 2 Mar 1960 p 117-39, 7 plates. Silurian system of Great 
Basin comprises Laketown dolomite and Lone Mountain 
dolomite, limestone facies, Roberts Mountains formation, and 
chert-shale facies, probably deposited in central and western 
Nevada, but since carried eastward by thrust faulting; Lone 
Mountain dolomite represents reef complex, most of whose 
original features are obliterated by dolomitization, Roberts 
Mountains formation comprises deeper basin deposits. 


New Caledonia. Introduction a la geologie de la Nouvelle- 


CGaledonie et dependances, P.KOCH. New Caledonie—Bul 
Geologique n 1 1958 p 9-22, map. Introduction to geology of 
New Caledonia and nearby islands; stratigraphic sequence of 
New Caledonia includes Paleozoic, Mesozoic and Cenozoic 
formations and voleanies represented by granites, diorites, 
gabbros, and peridotites; formations of nearby islands are of 
Tertiary and Quaternary age and are of sedimentary and 
voleanic origin. 


New Mexico. See also Geology—Tectonics. 


Geologie Studies of Union County, New Mexico, B.BALD- 
WIN, W.R.MUEHLBERGER. New Mexico. Bur Mines & 
Mineral Resources—Bul n 63 1959 171 p, 7 maps, 18 plates. 
Mesozoic formations are composed of sandstones and _ shales ; 
undifferentiated upland deposits consist of Pliocene caliche and 
algal limestone; basaltic rocks rest on upland deposits ; mineral 
resources include scoria, gravel, and possibly clay. 


Laramide Orogeny in South-Central New Mexico, V.C. 
KELLEY, J.T.MeCLEARY. Am Assn Petroleum Geologists— 
Bul v 44 n 8 Aug 1960 p 1419-20. In Fra Cristobal Mountains 
beds of probable late Cretaceous age are resting unconformably 
on Precambrian granite gneiss; since Mesaverde undoubtedly 
once covered all of Fra Cristobal Mountain area it is apparent 
that strong deformation followed by vigorous erosion inter- 
vened between Mesaverde and McRae time in area. 


New Mexico-Colorado. Boundary Between Rocks of Carlile and 


Niobrara Age in San Juan Basin, New Mexico and Colorado, 
C.H.DANE. Am J Science v 258A (Bradley Vol) 1960 p 46-56. 
Unconformity at base of beds of Niobrara age cuts out 300 
to 400 ft of beds of late Carlile age that in southern part of 
basin are represented by beds from top of Juana Lopez and- 
stone member; stratigraphic relations suggest that in belt 30 
to 75 mi wide between northern and southern parts of Basin 
downflexing toward south occurred during time of deposition. 


New South Wales. Dykes in Port Stephens Area, B.NASHAR, 


C.CATLIN. Roy Soe New South Wales—J & Proc v 93 pt 
3 Dec 1959 p 99-108. Swarm of 60 nonolivine bearing basaltic 
dikes of probable Tertiary age intrudes Carboniferous lavas; 
dikes strike approximately north-south and east-west; nature 
of intrusion, petrography, and weathering characteristics. 


New York. Revised Correlations of Lower Upper Devonian 


Rocks in Western and Central New York, W.DE WITT, Jr, 
G.W.COLTON. Am Assn Petroleum Geologists—Bul n 43 n 
12 Dee 1959 p 2810-28. Genesee group of Chadwick is called 
Genesee formation which includes all rocks between top of 
Tully limestone and base of Middlesex shale member of Sonyea 
formation in western half of New York; Genesee formation 
is composed of seven intertonguing facies which are designated 
as members; Sonyea and West Falls formations, which overlie 
Genesee formation in ascending order are also composed of 
eyclically recurring facies. 


Stratigraphy of Naples Group (Late Devonian) in Western 
New York, R.G.SUTTON. New York. State Museum & Science 
Service—Bul n 380 Apr 1960 56 p, 1 map, 2 plates. Naples 
group is composed of Middlesex black shale (bottom), Casha- 
qua formation, Rhinestreet black shale, and Hatch formation 
(top) ; black muds were deposited in west during advance of 
silty facies from east; gray muds with restricted pelecypod 
and ammonoid fauna were present in west during retreat of 
silty facies; siltstones and shales pass eastward into ecross- 
bedded siltstones and fine grained sandstones. 


Nicaragua. Informe sobre las investigaciones de las ‘‘fuerzas 


endogenas” en Nicaragua, D. del GLUDICKE. Nicaragua. 
Servicio Geologico Nacional—Boletin n 8 1959 p 61-84, 12 
maps, 8 plates. Information on studies of “endogenous forces” 
in Nicaragua; voleanic hot water resources as potential source 
of energy for steam power plants; geotectonie characteristics 
of area with hydrothermal springs; characteristics of thermal 
springs and chemical analysis of thermal waters. 


North Carolina. Explanatory Text for Geologie Map of North 


Carolina, J.L.STUCKEY, S.G.CONRAD. North Carolina. Dept 
Conservation & Development--Div Mineral Resources—Bul n 
71 1958 (received Apr 1960) 51 p, 2 maps. Igneous and 


North Dakota. 


Nyasaland. 
Ohio. 
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metamorphic rocks, metavoleanie rocks, metasedimentary rocks 
and sedimentary rocks, gneisses and schists are most common 
in upper Piedmont and Blue Ridge; granites and mafic 
igneous rocks are most common in Piedmont; metavoleanic 
rocks occur in three distinct areas; eastern half of state is 
underlain by sediments ranging from Cretaceous to Recent. 


Well Logs from Coastal Plain of North Carolina, P.M. 
BROWN. North Carolina. Dept Conservation & Development 
—Div Mineral Resources—Bul n 72 1958 (received Apr 1960) 
99 p. Logs of 82 wells classify rock material by percentages 
of major constituents and record some of diagnostic Ostracoda 
from formations penetrated in drilling; correlation of sub- 
surface data to provide information on composition and extent 
of water bearing formations and to present information bear- 
ing on stratigraphic concepts of Coastal Plain geology. 


North Carolina-South Carolina. Subsurface Geology of North 
Carolina-South Carolina Coastal Plain From Seismic Data, 
W.E.BONINI, G.P.WOOLLARD. Am Assn Petroleum Geol- 
ogists—Bul v 44 n 3 Mar 1960 p 298-315. Refraction measure- 
ments on Coastal Plain are made on adjoining Piedmont 
Province to determine seismic velocities of specific rock types; 
it is apparent that Piedmont complex extends under Coastal 
Plain sediments as far east as present coast; Carolina Slate 
belt extends under Coastal Plain and reaches maximum width, 
80 mi; buried Florence Triassic basin is 40 mi long and 13 mi 
wide; interpretation of buried structures. 


Geology of Souris River Area, North Dakota, 
R.W.LEMKE. US Geol Survey—Professional Paper n 325 1960 
138 p, 5 maps, 4 plates. Most of area is mantled with 
surficial deposits, chiefly of Pleistocene age; rocks of Late 
Cretaceous and Tertiary age underlie surficial deposits and 
crop out locally; data on subsurface formations are based on 
well logs; ground moraine is most widespread map unit; 
mineral resources include lignite, petroleum, gas, and con- 
struction materials. 


Madison Subcrop-Spearfish Isopach Map-Bottineau Area, 
S.B.ANDERSON, C.G.CARLSON. North Dakota. Geol Survey 
—Report Investigation n 30 Oct 1958—Map with text. Source 
and explanation of terminology used in subdividing mapped 
groups; isopach map of total Spearfish formation is super- 
imposed on paleogeographic map; thickness of this formation 
is critical in oil accumulation; typical section is included. 
Northern Korea. K_ stratigrafii dokembriiskikh obrazovanii 
Severnoi Korei, V.K.PUTINTSEV, S.E.SINITSKII. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 11 Nov 
1959 p 75-92. Stratigraphy of Precambrian formations of 
Northern Korea; characteristics of three series of Lower 
Proterozoic deposits of geosynclinal type and structural posi- 
tion of Precambrian formations in Korea. 


Northern Rhodesia and Nyasaland. Geology of Mafingi Moun- 
tains Area of Northern Rhodesia and Nyasaland, P.PADGET. 
Geol Soe S Africa—Trans & Proc v 62 1959 p 140-5, map. Two 
rock sequences are identified, Jembia River granulites and 
Mafingi Mountains sediments; stratigraphic and structural 
features; correlations suggested. 


Northwest Territories. Precambrian Geology of Artic Islands, 
R.G.BLACKADAR. Can Min J v 81 n 4 Apr 1960 p 109-10. 
Geological features found on mainland are continued on 
islands; rocks of archipelago are generally younger from 
southeast to northwest; with exclusion of Baffin Island, Pre- 
cambrian outcrop is restricted to structural highs on few 
islands; Precambrian rocks are gneisses, granites and schists 
and more or less metamorphosed sediments ; economic minerals 
are graphite, magnetite and soapstone. 


Northwestern North America. Vegetation of Northwestern 
North America, as Aid in Interpretation of Geologie Data, R.S. 
SIGAFOOS. US Geol Survey—Bul n 1061-E 1958 p 165-85, 1 
map, 4 plates. Distribution map of major forest groups of 
northwestern North America and some treeless vegetation types 
of parts of Alaska has been prepared; knowledge of vegeta- 
tion aids in interpretation of local distribution of permafrost, 
significance of upper Pleistocene, recent fossil plants, as part 
of background material for future ecologic, geomorphologic, 
and hydrologie studies. 

Norway. See Geology—Great Britain-Norway. 

Nova Scotia. Mississippian Horton Group of Type Windsor- 
Horton District, Nova Scotia, W.A.BELL. Canada. Geol Sur- 
vey—Memoir n 814 1960 60 p, 24 plates. Stratigraphy and 
structure of nonmarine Horton group as it occurs in its type 
Horton-Windsor area; in restricted type area group is divided 
into two formations: Horton Bluff and conformably overlying 
Cheverie; deposits are fluviatile and fluvio-lacustrine; nineteen 
plants and ten invertebrates from Horton group are de- 
scribed. 


See Geology—Northern Rhodesia and Nyasaland. 


Development of Stratigraphic Classification of Ordovician 
Rocks in Cincinnati Region, M.P.WEISS, C.E.NORMAN. Ohio. 
Geol Survey—Information Cir n 26 1960 14 p, 1 table. Develop- 
ment of classification of rocks in region about Cincinnati, 
Ohio is shown in tabular form; successive columns of strati- 
graphic names that make up chart have been correlated in 
order that history of nomenclature of even smallest strati- 
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graphic units may be traced; text accompanying table supple- 
ments it in certain respects and includes historical analysis of 
stratigraphic unit called Madison or Saluda. 


Oklahoma. Atoka Formation on North Side of McAlester Basin, 
J.G.BLYTHE. Oklahoma. Geol Survey—Cir n 47 1959 74 p. 
Atoka formation passes northward into platform facies, thins 
and is overlapped by Desmoinesian rocks; sediments of basinal 
facies were derived from southerly sources; those of platform 
from northeast. 


Cenozoic Geology of Northern Roger Mills County, Okla- 
homa, D.B.KITTS, C.C.BLACK. Oklahoma. Geol Survey—Cir 
n 48 1959 48 p, map, plate. Pliocene Ogallala group rests 
unconformably on Permian Quartermaster and Cloud Chief 
formations and consists of succession of three erosional and 
three depositional terraces; there was no deposition during 
early Cenozoic; during late Pliocene east-west trending 
channel was eroded through Ogallala sediments and later 
filled with gravel; vertebrate fauna from Ogalla group con- 
sists of reptiles and mammals; Durham local fauna _ is 
Clarendonian in age. 


Chesterian and Morrowan Rocks in McAlester Basin of 
Oklahoma, R.B.LLAUDON. Oklahoma. Geol Survey—Cir n 46 
1958 30 p. Outerops and data from 72 boreholes were 
evaluated; Fayetteville shale thickens southwestward and 
grades into Canay shale; Pitkin limestone grades into upper 
part of Caney shale and underlies Goddard shale; Goddard 
shale occurs in subsurface in western part of basin, but does 
not reach outcrop in Ozark area; in basin, sedimentation 
was continuous from Mississippian into Pennsylvanian. 


Geology and Ground-Water Resources of Southern McCur- 
tain County, Oklahoma, L.V.DAVIS. Oklahoma. Geol Survey— 
Bul n 86 1960 108 p, map. Sand, shale, and limestone, of 
Cretaceous age, underlie surface of southern McCurtain 
County; areas capable of supplying large quantities of water 
for industrial, municipal, or irrigation use; areas where 
readily available supplies of groundwater are not being 
utilized fully; determination of trend of water levels in 
different aquifers in order to ascertain whether groundwater 
reservoirs are being depleted. 


Geology and Mineral Resources of Creek County, Oklahoma, 
M.C.OAKES. Oklahoma. Geol Survey—Bul n 81 1959 134 p, 6 
maps. Exposed consolidated rocks are transitional in character 
between cyclic deposits of shelf area and much thicker de- 
posits of basin; four unconformities are indicated; coal, lime- 
stone, building stone, clay and shale are of economic im- 
portance; oil and gas occurrences in Cambrian to Pennsyl- 
vanian formations; borehole logs. 


Geology of Harper County, Oklahoma, A.J.MYERS. Okla- 
homa. Geol Survey—Bul n 80 Feb 15 1959 108 p, 3 maps, plate. 
Bed rock consists of Permian clastic and evaporite sediments 
and Cretaceous clastics approximately 535 ft thick, covered in 
southwest by 1385 ft of Pliocene and Pleistocene continental 
deposits; massive gypsum deposits of Blaine formation may 
have economic possibilities; commercial oil and gas was 
discovered in eight stratigraphically separated reservoirs rang- 
ing in age from Lower Ordovician to Permian. 


Geology of Pawnee County, Oklahoma, P.B.GREIG. Okla- 
homa. Geol Survey—Bul n 83 Nov 1959 188 p. Sedimentary 
rocks of Upper Pennsylvanian, Lower Permian, and Qua- 
ternary systems are exposed; marine trangressions and re- 
gressions occurred during Pennsylvanian and Permian times; 
sedimentary sequence contains four major angular uncon- 
formities; faulting and folding are attributed to horizontal 
and vertical movements, respectively, along ancestral zones 
of weakness in granite basement. 


Stratigraphy and Paleontology of Hunton Group in Arbuckle 
Mountain Region—Pt 5—Bois d’Are Articulate Brachiopods, 
T.W.AMSDEN. Oklahoma. Geol Survey—Bul n 82 Dec 10 
1958 110 p, 5 plates, chart. (received Mar 1960). Bois d’Arc 
formation consists of two members or lithofacies, lower cherty, 
argillaceous calcilutite (Cravatt member) and upper calcare- 
nite (Fittstown member); Bois d’Are brachiopod fauna con- 
sisting of 40 species (one new) referable to 32 genera is 
described. 


Stratigraphy and Paleontology of Hunton Group in Ar- 
buckle Mountain Region—Pt 6—Hunton Stratigraphy, T.W. 
AMSDEN. Oklahoma. Geol Survey—Bul n 84 Jan 14 1960 311 
p, 3 maps, 17 plates. Hunton group comprises sequence of 
carbonate strata; it is thin group of strata, and within out- 
erop area only locally attains thickness of slightly more than 
400 ft; strata range in age from Early Silurian to Early 
Devonian; environment of deposition. 


Oman. Permian and Trias of Oman Peninsula, Arabia, R.@.S. 
HUDSON. Geol Mag v 97 n 4 July-Aug 1960 p 299-308, 1 plate. 
Lower part of limestone succession of Hagab Monocline in 
Oman Peninsula, is divided into Bih Dolomite (Permian, 650 
m), Hagil Limestone (Permian 260 m), Ghail Limestone 
(Trias, 600 m), and Elphinstone beds (Noric, 431 m) ; latter 
consists of five formations, two of which are very fossiliferous ; 
succession also occurs to south in borings in forelands of Oman 
Mountains and is similar to that of foreland of Zagros Range 
of Iran. 
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Ontario. Geology of Bennett—Tanner Area, W.L.YOUNG. On- 
tario. Dept Mines v 69 pt 4 1960 17 p, 3 maps, 4 plates. 
Oldest rocks are steeply dipping and metamorphosed Keewatin 
formation of tuff-breccia conglomerate, lavas and tuffs with 
intercalated iron formations, and biotite schists derived from 
voleanics; all are intruded by quartz-feldspar and hornblende 
orthogneiss; youngest rocks are intrusives_ varying from 
granite to hornblendite; Pleistocene and Recent deposits 
mantle areas of older rocks; Keewatin rocks are tightly folded 
into isoclinal synecline, with steep plunge. 


Geology of Dyment Area, J.SATTERLY. Ontario. Dept 
Mines v 69 pt 6 1960 32 p, 1 map, Precambrian rocks exposed 
are voleanics cut by diorite-to-granite intrusives, and late 
diabase dikes; voleanie rocks exhibit two periods of meta- 
morphism; many narrow lenticular quartz veins with erratic 
native gold content have been prospected; minor copper show- 
ings are found in marginal diorite of Revell granodiorite 
mass; molybdenite showings were found in aplite-quartz com- 
plex. 

Geology of Gripp Lake Area, F.F.LANGFORD. Ontario 
Dept Mines—Annual Report v 67 pt 3 1958, 1959 22 p, map. 
Gripp Lake area in Thunder Bay district consists of Pre- 
cambrian metasediments and igneous intrusives of granitic to 
basaltic compositions uneconformably overlain by Cenozoic sedi- 
ments; area is very slightly folded and three major faults are 
present; mineralization represented by chalcopyrite pyrite and 
pyrrhotite is of economic importance and is associated with 
quartzite and iron formation. 

Geology of Lumby Lake Area, R.S-WOOLVERTON. Ontario. 
Dept Mines v 69 pt 5 1960 52 p, 3 maps, 12 plates. Area 
consists of Precambrian igneous and metamorphic rocks and 
Cenozoic deposits separated by great unconformity; general 
structural picture is that of folded Keewatin type greenstone 
sequence downfolded between, and intruded by, granite masses 
of two ages, cut by faults and fractures, and extensively 
sheared; gold, copper, lead, zine and iron are of chief economic 
interest; industrial minerals include garnets, analusite, 
graphite, and sulphur; recommendations for prospectors. 


Geology of Manitouwadge Area, E.G.PYE. Ontario. Dept 
Mines v 66 pt 8 1957, 1960 114 p, 6 maps. Rocks of area are 
Precambrian, Keewatin metavolcanics are oldest, succeeded by 
metasediments, and iron formations; these are cut by Pre- 
Algoman basic igneous rocks; Algoman rocks are granitic 
masses with minor sills; during this period intense metamor- 
phism oceurred and mineral deposits of area were formed; 
mineralogy, general and structural geology, and orebody 
description of 29 mining properties; base metals predominate 
especially as chalcopyrite and sphalerite; silver is also present. 


Geology of Saganash Lake-Wakusimi River Area, R.C. 
MeMURCHY. Ontario. Dept Mines v 69 pt 3 1960 19 p, 1 map. 
Archean intrusives, metamorphosed volcanics, and sediments 
intruded by Precambrian diabase are unconformably overlain 
by Cenozoic glacial, stream lake, and swamp _ deposits; 
voleanics and sediments; iron formation and sulphide shows 
are present. 

Oregon. Relations of Certain Upper Jurassic and Lower 
Cretaceous Formations in Southwestern Oregon, R.W.IMLAY, 
H.M.DOLE, F.G.WELLS, D.PECK. Am Assn Petroleum Geol- 
ogists—Bul v 43 n 12 Dee 1959 p 2770-85. Myrtle formation is 
considered to be group, and is subdivided into Riddle and 
Days Creek formations; Riddle formation consists of gray 
siltstone, is 1000 ft thick, and contains fossils of latest Jurassic 
age; Days Creek formation consists of greenish gray massive 
sandstone and siltstone, is 2000 ft thick, and contains fossils 
of Early Cretaceous age. 

Pacific Islands. Geology of Pacific Islands. US Geol Survey— 
Professional Paper n 400-B 1960 p 872-5. Following group of 
papers included: Stratigraphy of Ishigaki-Shima, Ryukyu- 
Retto, H.L.FOSTER, 372; Fossil Mammals from Ishigaki- 
Shima, Ryukyu-Retto, F.C.WHITMORE, Jr, 372-4; Distribu- 
tion of Molluscan Faunas in Pacific Islands During Cenozoic, 
H.S.LADD, 374-5. 


Paleobotany. See also Geology—Quaternary. 


A propos d’un Stromatolite trouvé dans les sédiments pré- 
ecambriens des environs de Schefferville (Ungava et Labrador, 
Canada), A.F. de LAPPARENT. Société Géologique de 
France—Bul Ser 7 v 1 n 3 Feb 1960 p 260-4. Problem of 
Stromatolite found in Precambrian sediments in vicinity of 
Schefferville (Ungava and Labrador, Canada) ; besides Stroma- 
tolite, round cherty body of enigmatic character is examined. 


Fossil Caleareous Algal Floras of Middle East with Note 
on Cretaceous Problematicum, Hensonella Cylindrica Gen. Et 
Sp. Nov., G.F.ELLIOTT. Geol Soe London—Quarterly J v 115 
(for 1959) n 459 Jan 29 1960 p 217-32, 1 plate. In Middle 
Sast predominantly calcareous sedimentation from Permian to 
Miocene has preserved rich algal microfloras; these are listed 
for Iraq, Qatar, Oman and Hadhramaut, and compared with 
other Tethyan floras in Mediterranean area and elsewhere; 
family Chaetangiaceae is traced from Permian to Recent; new 
genus of problematicum, Hensonella, is described. 


Generic Change in Tertiary Floras in Relation to Age, J.A. 
WOLFE, E.S.BARGHOORN. Am J Science v 258A (Bradley 
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Vol) 1960 p 388-99. There is orderly, progressive increase in 
modernity of fossil angiospermous floras with decreasing age: 
age-generic change is viewed as reflection of broad regional 
and essentially unidirectional climatic change from late 
Eocene to Pliocene. 

How Old Age Angiosperms, R.A.SCOTT, E.S.BARGHOORN, 
E.B.LEOPOLD. Am J Science v 258A (Bradley Vol) 1960 p 
284-99. No bonafide angiosperm remains, either megafossil or 
microfossil, have yet been described from rocks older than 
Early Cretaceous sediments; it seems highly implausible that 
major, evolving unit of earth’s terrestrial flora could have 
greatly antedated Cretaceous without detection. 


La flore fossile du bassin houiller de Montvicq-Doyet-Bézenet 
(Allier), P.FREYTET. Société Géologique de France—Bul 
Ser 7 v 1n 3 Feb 1960 p 227-9. Fossil flora of coal basin 
of Montvieq-Doyet-Bezenet (Allier); study of Stephanian 
flora from six localities and correlation with Commentry basin. 


Miocene Flora From Northern Part of Joban Coal Field, 
Japan, T.TANAI, T.ONOE. Japan. Geol Survey—Bul v 10 
n 4 Apr 1959 p 1-26, 7 plates. Lignite bearing marine sedi- 
ments contain 49 species of broad leaf trees of temperate zone, 
and some conifers; composition and components of this flora 
coincide with characteristics of “‘Aniai-type flora’ of Japanese 
Miocene sediments. 

Paleozoic Solenoporaceae and Related Red Algae, J.H. 
JOHNSON. Colorado School Mines—Quarterly v 55 n 8 July 
1960 77 p. During Paleozoic era, caleareous red algae were 
represented by family Solenoporaceae and by few rather 
closely related forms; members of red algae appear in fossil 
record during Late Cambrian but were rare until late in 
Ordovician; throughout Paleozoic, Solenoporaceae represented 
only very minor element in algal floras; they never were as 
abundant as their Mesozoic descendants nor as coraline algae 
during Cenozoic era. 

Ubiquitous Diatom—Brief Survey of Present State of Knowl- 
edge, K.E.LOHMAN. Am J Science v 258A (Bradley Vol) 
1960 p 181-91. Geologie range of diatoms; geographic distri- 
bution; types of enclosing sediments, preservation, use in 
stratigraphy, reworking, and contamination. 


Paleontology. Ammonites of Early Cretaceous Age (Valanginian 


and Hauterivian) from Pacific Coast States, R.W.IMLAY. US 
Geol Survey—Professional Paper n 334-F 1960 p 228, 20 plates, 
1 chart. Study of ammonites in earliest Cretaceous of Cali- 
fornia, Oregon, and Washington has made possible recogni- 
tion of 4 ammonite zones in beds of Valanginian age and 5 
ammonite zones in beds of Hauterivian age; Valanginian- 
Hauterivian ammonites found in Pacific Coast States have 
local aspect, owing to presence of genera not yet found else- 
where, and to absence of genera that are common elsewhere. 


Cambrotrypa Montanensis, Middle Cambrian Fossil of Pos- 
sible Coral Affinities, M.A.FRITZ, B.F.HOWELL. Geol Assn 
Canada—Proe v 11 Dee 1959 p 89-93, 1 plate. Fossils from 
Middle Cambrian of Montana represent small tubular growths 
which are believed to be corals; other possible biological re- 
lationships are discussed. 


Canadian Fossil Arthropoda Eurypterida, Phyllocardia and 
Decapoda, M.J.COPELAND, T.E.BOLTON. Canada. Geol Sur- 
vey—Bul n 60 1960 84 p. Analysis of several relatively small 
but distinctive Paleozoic and Lower Mesozoic arthropod 
faunas from widely scattered areas in Canada; 24 species are 
discussed, of which seven are new and 12 were previously un- 
recorded from Canada; stratigraphic and geographic distribu- 
tion of Arthropoda, 


Conodonts From Chappel Limestone of Texas, W.H.HASS. 
US Geol Survey—Professional Paper n 294-J 1959 p 365-99, 5 
plates, 2 charts. Chappel limestone of Early Mississippian age 
is 45 ft thick; it contains Bactrognathus communis, Gnathodus 
punctatus, and Siphondella cooperi zone; new classification 
of disjunct conodonts is based on fact that each individual 
conodont was built up by accretion of lamellae above apex of 
pulp cavity; this cavity is used as point of reference for all 
other parts. 


Contribution a la classification des Brachiopodes: le lopho- 
phore des Collolophides nov. ord., H.TERMIER, G.TERMIER. 
Société Géologique de France—Bul Ser 7 v 1 n 8 Feb 1960 
p 233-44. Contribution to classification of Brachiopoda: lopho- 
phora of Collolophides nov. ord.; three orders are outlined 
according to form of lophophora. 


Contribution a l'étude des faunes de céphalopodes permo- 
triasiques de Nouvelle-Calédonie, J.AVIAS, S.GUERIN. New 
Calédonie—Bul Géologique n 1 1958 p 117-33, table. Contribu- 
tion to study of Permotriassic Cephalopoda fauna of New 
Caledonia; Nautiloida and Ammonoida of Permian and Lower 
Triassic age. 

Cretaceous Fossils of New Jersey, H.G.RICHARDS, (et al) 
NJ. Geol Survey— Paleontology Series Pt 1 1958 272 p, 46 
plates. Previous work on Cretaceous fossils from Atlantic and 
Gulf Coastal Plain other than New Jersey, Cretaceous forma- 
tions of New Jersey, list of Cretaceous fossil localities in New 
Jersey ; systematic description of Porifera, Coelenterata, An- 
nelida, Echinoides, Brachiopoda, and Pelecypoda. 
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Crystallography of Echinoid Calcite, D.M.RAUP. J of 
Geology v 67 n 6 Nov 1959 p 661-74. Each element of echi- 
noderm Skeleton is single crystal of calcite; universal stage 
method is used to determine orientations of crystals in coronal 
plates of fossil and Recent regular echinoids; stereographic 
diagrams are presented which relate crystallographic orienta- 
tion to symmetry of echinoid skeleton ; crystallographic orienta- 
tion shows no variation within single genera, and most 
echinoid families studied have but one orientation. 


Devonian Rugose Corals From Northern Maine, W.A. 
OLIVER, Jr. US Geol Survey—Bul n 1111-A 1960 22 p, 5 
plates. Corals from rocks of Devonian age in Moose River 
synclinorium, northern Maine, are from Beck Pond limestone 
of Helderberg age and upper part of Moose River sandstone 
of Schoharie age; four new rugose coral species from two 
Beck Pond limestone faunules are assigned to genera Amplexi- 
phyllum, Briantelasma, Lyrielasma and Tryplasma: species 
that are morphologically similar are known from Helderberg 
group in New York and Keyser limestone in Maryland. 


Early Cretaceous (Albian) Ammonites from Chitina Valley 
and Talkeetna Mountains, Alaska, R.W.IMLAY. US Geol 
Survey—Professional Paper n 354-D 1960 p 87-114, 9 plates. 
Ammonites belong to four faunules ranging in age from early 
to early middle Albian; 24 genera and 45 species, of which 
18 species and four genera are new; faunal relationships imply 
that Albian sea that covered southern Alaska had broad con- 
nections with seas in western interior of continent, in Cali- 
fornia and Oregon, and in Asia. 

Efficacy of Natural Selection as Evolutionary Agent, with 
Particular Reference to Fossil Record, F.H.T.RHODES. Geol 
Mag v 97 n 3 May-June 1960 p 177-91. Pattern of evolutionary 
development, extinction and replacement, rates of appearance 
of new major taxa, continuing vitality of evolutionary process, 
overall randomness of evolutionary history, containing direc- 
tional change within individual lineages, natural selection, 
and evidence for environmental instability; natural selection 
and random variation are adequate to account for major 
features of evolution. 


Environmental Interpretation of Pleistocene Marine Species, 
R.G.JOHNSON. J of Geology v 68 n 5 Sept 1960 p 575-6. En- 
vironmental reconstructions based upon ecology of modern 
species involve two assumptions: evolutionary stability and 
ecological uniformitarianism ; available evidence suggests that 
these assumptions are unwarranted; paleoecological conse- 
quences. 

Evolution in Trilobites, C.J.STUBBLEFIELD. Geol Soe Lon- 
don—Quarterly J v 115 458 1959 p 145-62. Trilobites with their 
300 million years’ existence as class are considered in relation 
to subtitle preservation of favored races in struggle for life 
of Darwin’s book on Origin of Species; longest lived super 
family was last to become extinct but like most of other 
trilobite super families, its origin is cryptogenetic. 

First Report on Discoasters of Tertiary of Austria and Their 
Stratigraphic Use, H.STRADNER. World Petroleum Congress, 
Fifth—Proe New York, NY June 1959 p 1081-94 (discussion) 
1094-5. Both sides of flat star- or rosette-shaped microfossils 
are depicted and explained; detailed list of technical terms 
is included in chapter on systematics of Discoasteridae; possi- 
bilities of use of discoasters as marker-fossils. 


Foraminiferal Genus Orbitolina in North America, R.C. 
DOUGLASS. US Geol Survey—Professional Paper n 333 1960 
51 p, 17 plates. Stratigraphic sections were measured through- 
out area of Lower Cretaceous outcrop in Texas, New Mexico, 
and Arizona, and samples of Orbitolina were taken from 
these measured sections; determination of type species, its 
internal and external characters; stratigraphic and geographic 
distribution of Orbitolina. 

Fossil Bibionidae (Diptera) from British Columbia, H.M.A. 
RICE. Canada. Geol Survey—Bul n 55 1959 87 p, 4 plates. 
Tertiary Bibionidae belonging to genera Penthetria and Plecia ; 
in all ninety-one specimens belonging to twenty-one species 
are examined. 

Fossils of Littleton Formation (Lower Devonian) of New 
Hampshire, A.J.BOUCOT, R.ARNDT. US Geol Survey—Pro- 
fessional Paper n 334-B 1960 p 41-51, 3 plates. Re-examination 
and study of fossils from three localities suggests correlation 
of containing strata with Camden chert (Lower Devonian) of 
Tennessee; all fossils are from slightly metamorphosed strata 
of Littleton formation in northern New Hampshire; fossils 
from highly metamorphosed rocks correlated with Littleton 
formation are of post-Early Ordovician age. 


Jurassic Faunas of Canadian Arctic, H.FREBOLD. Canada. 
Geol Survey—Bul n 59 1960 33 p, 16 plates. Lower Jurassic 
and lower Bajocian faunas are widely distributed in Canadian 
Arctie, particularly in Aretic Archipelago, where marine lower 
Sinemurian, Toarcian, and Bajocian are represented; in 
Aklavik Range lower and upper Sinemurian rocks are present ; 
farther to west lower Sinemurian, upper Pliensbachian, Toar- 
cian and Bajocian are indicated ; fossil localities, description of 
index ammonites and correlation with other Arctic regions. 


Late Genozoic Molluscan Faunas From High Plains, D.W. 
TAYLOR. US Geol Survey—Professional Paper n 337 1960 
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94 p, 4 plates. In nearly all assemblages associated mammals 
provide independent age determination; control provided by 
fossil mammals and stratigraphic succession permits evalua- 
tion of mollusks for age determination and correlation; eco- 
logic interpretation of mollusks is combined with other in- 
formation from vertebrates and inferences from depositional 
sequence to summarize late Pilocene and Pleistocene climatic 
and faunal sequence of southwestern Kansas. 


Marine Molluse Shell Assemblages of Rhone Delta, L.M.J.U. 
Van STRAATEN. Geologie en Mijnbouw v 39 n 4 Apr 1960 
p 104-29. Study of environments and lithology, malacological 
analyses, influence of transportation of mollusk shells and 
changed environments, relations and species frequencies to 
specimen frequencies, factors influencing molusk distribution, 
malacological composition of core samples from offshore pelitic 
sands, and mollusk shell assemblages in Recent sandstones. 


Mesozoic Radiolaria of Middle East and Their Stratigraphical 
Distribution, G.F.ELLIOTT. Geol Mag v 96 n 6 Nov-Dec 1959 
p 482-8. In local and regional problems where they are 
associated with other evidence radiolaria may be of consider- 
able stratigraphical value; genus Meyenella is not regarded as 
useful indicator for Jurassic. 


Models and Methods for Analysis of Mode of Formation of 
Fossil Assemblages, R.G.JOHNSON. Geol Soc America—Bul 
v 71 n 7 July 1960 p 1075-85. Aspects of formation of fossil 
assemblages are explored for purpose of obtaining criteria 
and methods for reconstruction of circumstances of preserva- 
tion of shallow water marine organisms; models are developed 
which represent: death assemblage preserved under conditions 
of rapid burial; assemblage preserved in-situ under conditions 
of gradual accumulation, and assemblage composed almost en- 
tirely of remains transported to site of burial. 

Monelasmina besti, New Schizophoriid Brachiopod From 
Upper Devonian of Western Canada, A.E.H.PEDDER. Geol 
Mag v 96 n 6 Nov-Dec 1959 p 470-2, plate. Monelasmina, pre- 
viously known only from Frasnian of Europe, is described and 
figured from Hay River formation (Frasnian) of Northwest 
Territories; specimens are referred to new species, M. besti. 

New Hystrichospheres from Upper Jurassic of Dorset, 
W.A.S.SARJEANT. Geol Mag v 97 n 2 Mar-Apr 1960 p 137- 
44, plate. Five new species from assemblages of Upper Jurassic 
organic shelled microplankton from Dorset are described, of 
these, two are attributed to new genus, Polystephanosphaera ; 
one new species of genus Hystrichosphaeridium, and two of 
genus Baltisphaeridium. 

Nomenclatural Problems in Mesozoic Rhynchonelloidea, D.V. 
AGER. Geol Mag v 97 n 2 Mar-Apr 1960 p 157-62. Hight 
nomenclatural problems connected with Mesozoic brachiopods 
of suborder Rhynchonelloidea are discussed and solutions sug- 
gested; new genus is proposed related to Halorella and new 
name is given to species of Norella. 


Note paleontologique sur le Permien de Lodeve et de Bour- 
bon-l’Archambault, J.DOUBINGER, D.HEYLER. Société 
Géologique de France—Bul Ser 7 v 1 n 3 Feb 1960 p 304-9. 
Paleontologic notes on Permian of Lodeve and Bourbon 
l’Archambault; study of flora, tracks of amphibions and 
reptiles, and tracks of molluscs. 


Notes on Distribution of English Bathonian Foraminifera, 
R.CIFELLI. Geol Mag v 97 n 1 Jan-Feb 1960 p 33-42. English 
Bathonian contains rich foraminiferal fauna composed largely 
of Lagenidae; succession of foraminifera is as yet only 
partially revealed, but some faunal changes between Lias and 
Bathonian are apparent, and four faunules have been dis- 
tinguished in Bathonian. 


Notes on Measurement of Faunal Resemblance, G.G.SIMP- 
SON. Am J Science v 258A (Bradley Vol) 1960 p 800-11. 
When faunas closely similar are compared taxonomically, it 
may be desirable to take into account differences in relative 
abundances of taxa in common; for that purpose, measures 
based on rank correlation are suggested, but no such measure 
seems full satisfactory. 


On Evolutionary Euryhalinity, G.E.HUTCHINSON. Am J 
Science v 258A (Bradley Vol) 1960 p 98-103. Monera and 
many of lower groups of Protista exhibit extreme evolution- 
ary euryhalinity and it is impossible to state whether lowest 
groups of organisms are characteristically inhabitants of 
fresh or salt water; evidence from Caspian basin suggests that 
chemical adaptation is only one aspect of invasion into fresh 
water; it is suggested that preexisting fresh water fauna now 
constitutes major barrier against invasions from sea. 


On Fish Remains in Lacustrine Sediments, J.R.VALLEN- 
TYNE. Am J Science v 258A (Bradley Vol) 1960 p 344-9. Up- 
permost 15 em of deep-water sediments of Little Round Lake, 
Ont, contain fish bones and scales mostly derived from Perca 
flavescens; average numbers found per sq m of sediment 
surface were 16,000, 650, 400, and 205, for scales, vertebrae, 
arches and ribs, respectively; number of scales found in 
surface sediments of fish hatchery pond was 6% of number 
expected from fish that had died in pond. 


Ontogénése chez les Invertébrés, J.SIGAL. Société Géo- 
logique de France—Bul Ser 7 v 1 n 7 June 1960 p 635-786 
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9 plates. Ontogeny of invertebrates; symposium of 28 papers 
by 28 authors. 


Origin of Pacific Island Molluscan Fauna, H.S.LADD. Am J 
Science v 258A (Bradley Vol) 1960 p 137-50. Marine mollusks 
of Pacific islands are related to fauna of Indonesia ; discovery 
of 50 guyots, now far beneath sea, projected into shallow 
water as additional stepping stones for distribution of marine 
life, many of them in broad gap southwest of Hawaii. 


Paleoecologic Dissonance; Astarte and Nipa in Early Eocene 
London Clay, W.P.WOODRING. Am J Science v 258A (Bradley 
Vol) 1960 p 418-19. Astarte (chiefly cireumarctic and boreal 
marine pelecypod) and Nipa (Indo-Malayan palm) lived in 
same region during early Eocene time when London clay was 
deposited, whereas now they are separated by gap of several 
thousand kilometers. 


Palaeoecology of Marine Pleistocene Faunas of Southwestern 
British Columbia, F.J.E.WAGNER. Canada. Geol Survey— 
Bul n 52 1959 67 p, plate, map, 2 tables. Marine species from 
Pleistocene and Recent deposits; water temperature for oldest 
Pleistocene faunas is comparable to present temperature of 
Bering Sea, and for younger Pleistocene faunas to that of 
northern Gulf of Alaska; warming of sea lagged slightly 
behind that of land; all forms lived in shallow water, 20 
fathoms or less, in bays or estuaries. 


Philippine Guide Foraminifera for Fieldmen, R.R.GREY. 
Philippine Geologist v 14 n 1 Mar 1960 p 9-16. Common 
large foraminifera genera recognized from oldest fossil bear- 
ing Cretaceous limestones to top of Tertiary with age dating 
based on genera will be broad for Middle and Upper Tertiary, 
but fairly fine for older Tertiary; limestone facies of Phillip- 
pine Tertiary abound with large foraminifera; specific recog- 
nition of large foraminifera. 


Presencia de Pellatispirella Hanzawa 1937 en Mexico, J. 
BUTTERLIN. Asociacion Mexicana de Geologos Petroleros— 
Boletin v 12 n 38-4 Mar-Apr 1960 p 85-9. Occurrence of 
Pellatispirella Hanzawa, 1937 in Mexico; microfossil charac- 
terizing Eocene deposits of Jamaica, Haiti, and Chiapas in 
Mexico. 


Raschlenenie melovykh otlozhenii severo-vostochnogo Azer- 
baidzhana po mikrofaune, Ch.A.TAIROV. Geologiya Nefti i 
Gaza v 3 n 12 Dee 1959 p 28-31. Division of Cretaceous de- 
posits of northeastern Azerbaidzhan according to micro- 
fauna; analysis of Foraminifera and Radiolaria fauna resulted 
be outline of leading and accompanying complexes of micro- 
auna. 


Sessile Marine Organisms and Their Significance in Pre- 
Mesozoic Strata, C.J.STUBBLEFIELD. Geol Soc London— 
Quarterly J v 115 n 462 Aug 23 1960 p 219-38. Comparison of 
modern reefs with Paleozoic reefs, marine sessile organisms 
as rock formers during Precambrian and Paleozoic time; it is 
suggested that Stromatics algal organism contributed sub- 
stantially to Precambrian and Paleozoic rock masses; scepti- 
cism is expressed concerning claims that secondary fibrous 
erystalline calcite is ghost of primary rigid organie frame- 
work of reefs or banks. 


Silurian Fish Fossils in Salina Basin, W.P.LEUTZE. Geol 
Soe America—Bul v 71 n 2 Feb 1960 p 215-17. New Silurian 
eyathaspid fish localities have been found in Wills Creek 
formation of West Virginia and Maryland; in Salina basin, 
occurrences are restricted to eastern margin, chiefly in or 
near red clastic facies; eurypterides of same basin have dif- 
ferent distribution pattern and are found principally in argil- 
laceous carbonates. 


Sledy drevnei zhizni na zemle, G.V.VOITKEVICH, L.S. 
BELOKRYS. Sovetskaya Geologiya n 4 Apr 1960 p 3-22. 
Records of ancient life on Earth; known remains of Precam- 
brian life are critically discussed; data on isotopes of biophilic 
elements are important in detecting ancient life traces; Pre- 
cambrian geochemical facies with high degree of oxidation 
indicate that free oxygen was derived from vegetation; 
absolute age of some Precambrian fossils; recent data show 
that some fossils of comparatively highly-organized species 
are much more ancient than it was formerly thought. 


Smaller Foraminifera from Eniwetok Drill Holes, R.TODD, 
D.LOW. US Geol Survey—Professional Paper n 260-X 1960 
p 799-861, 10 plates, 3 tables. Smaller foraminifera were 
studied as loose specimens from 2 deep holes, about 22 mi 
apart, drilled to basement rock; Miocene and upper Eocene 
sediments were recognized; Paleontologice affinities of species 
seem to be about equally divided between eastern and western 
hemispheres ; 265 species, 4 subspecies, and 3 varieties, classi- 
fied in 118 genera, are recognized; 7 species are described 
as new. 


Stratigraphic Distribution of Some Pennsylvanian Fusu- 
linidae From Brown and Coleman Counties, Texas, D.A. 
MYERS. US Geol Survey—Professional Paper n 315-C 1960 p 
87-53, 10 plates. Pennsylvanian rocks include upper part of 
zone of Fusulina, and zone of Triticites; fusulinid faunas are 
abundant and varied; within zone of Triticites each limestone 
bed or group of limestone beds contains distinctive assemblage 
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of fusulinids; Triticites exhibits evolutionary series embracing 
small thin-walled and simple species and large ventricose thick- 
walled species. 

Stromatoporoids of Kaybob Reef, Alberta, N.R.FISCHBUCH. 
Alberta Soc Petroleum Geologists—J v 8 n 4 Apr 1960 Pp 
113-21. From 100 thin sections of core chips from Beaverhill 
Lake formation of Kaybob area, and also from Slave Point 
(2?) formation of North Peace River area of Alberta, 12 
species of genera Actinostroma, Stromatopora, Stachyodes 
and Amphipora are figured and described; correlation sug- 
gested by stromatorporoids agrees with brachiopod correlation. 


Sur les faciés a Foraminiféres du Coniacien subrécifal de 
la région de Foissac (Gard) et sur le nouveau genre Sornayina, 
P.MARIE. Société Géologique de France—Bul Ser 7 v 1 n 3 
Feb 1960 p 820-6. Foraminiferous facies of subreefaceous 
Coniacian of Foissac (Gard) region, and new group Sornayina. 


Trepostomatous Bryozoa of Hamilton Group of New York 
State, R.S.KBOARDMAN. US Geol Survey—Professional Paper 
n 340 1960 87 p, 22 plates. Trepostomatous Bryozoa known 
from Middle Devonian Hamilton group, represent 26 species 
and two subspecies belonging to 10 genera and 1 subgenus; 
two genera, Polycylindricus and Loxophragma ; subgenus, 
Leptotrypella (Pycnobasis), and 19 species and 2 subspecies 
are new; five rock types are closely correlated with distribu- 
tion of faunas. 


Trilobites of Upper Cambrian Dunderberg Shale, Eureka 
District, Nevada, A.R.PALMER. US Geol Survey—Profes- 
sional Paper n 334-C 1960 p 53-109, 8 plates. Five local lithic 
units, designated by letter and beginning at base with shale 
unit, are recognized within Dunderberg shale; overlying units 
alternate in dominance between limestone and shale; contain 
thin fossiliferous limestones bearing generally distinctive 
trilobite assemblages; 53 species representing 32 genera are 
described. 


Voprosy taksonomii i nomenklatury iskopaemykh pyl’tsy i 
spor, E.D.ZAKLINSKAYA. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geologicheskaya v 25 n 11 Nov 1959 p 66-74. Problems 
of taxonomy and nomenclature of fossil pollen and spores; 
aspects of existing classifications; exemplary scheme of rela- 
tion of taxons of natural and artificial classification systems. 


Pennsylvania. Stratigraphic Variation in Some Allegheny Rocks 


of Western Pennsylvania, J.C.FERM, E.G.WILLIAMS. Am 
Assn Petroleum Geologists—Bul v 44 n 4 Apr 1960 p 495-500. 
Although Allegheny sediments are mainly detrital, there are 
various nondetrital rocks: coal, ironstone, and limestone; be- 
tween major nondetrital rocks are many subsidiary coals, lime- 
stones, and ironstones, some of which have subregional extent; 
minor nondetrital beds of subregional extent are particularly 
important in that they stratigraphically separate detrital 
rocks of two different types. 


Philippine Islands. Preliminary Report on Geology and Mineral 


Resources of Central Palawan, V. de los SANTOS. Philippine 
Geologist v 13 n 4 Dee 1959 p 104-41. Most of cordillera in 
central Palawan is composed of gabbro and ultramafic rocks 
which form core of region; these rocks are intrusive into se- 
quence of pre-Tertiary rocks made up of altered arkose, 
paraschist, and metavoleanic rocks; occurrences of chromite, 
iron, cinnabar, and other economic minerals. 


Puerto Rico. Geology of Mayaguez Area, Puerto Rico, P.H. 


MATTSON. Geol Soe America—Bul v 71 n 8 Mar 1960 p 319-61, 
map, 4 plates, table. Basal Bermeja complex contains ser- 
pentinite, silicified porphyritic voleanic rock with some sedi- 
mentary rock, and minor spilite, amphibolitized spilite, and 
amphibolite; limestone, mudstone, andesite, and basalt form 
older folded sequence; Mayaguez group ranges in thickness 
from 800 m in south to 3800 m in north, its maximum pos- 
sible age range is Turonian to Maestrichtian; Post-Eocene 
limestone and conglomerate are also exposed. 


Geology of Puerto Rico. US Geol Survey—Professional 
Paper n_400-B 1960 p 856-71. Following group of papers in- 
cluded: Sinkholes and Towers in Karst Area of North-Central 
Puerto Rico, W.H.MONROE, 3856-9; Structural Control of 
Hydrothermal Alteration in Some Voleanie Rocks in Puerto 
Rico, M.H.PEASE, Jr, 360-3; Successive Thrust and Trans- 
current Faulting During Early Tertiary in South-Central 
Puerto Rico, L.GLOVER III, P.H.MATTSON, 365-5 ; Compres- 
sional Graben and Horst Structures in East-Central Puerto 
Rico, R.P.BRIGGS, M.H.PEASE, Jr, 365-6; Stratigraphic Dis- 
tribution of Detrital Quartz in Pre-Oligocene Rocks in South- 
Central Puerto Rico, P.H.MATTSON, L.GLOVER III, 867-8; 
Occurrences of Bauxitie Clay in Karst Area of North-Central 
Puerto Rico, F.A.HILDEBRAND, 368-71. 


Quaternary. See also Geology—Dating ; Geology—Geomorphol- 


ogy ; Geology—Paleobotany ; Geology—Weathering. 


Beskrivning Till Jordartskarta Over Uppsalatrakte 
JARNEFORS. Sweden. Sveriges Geologiska Paninapeene Pet 
Ba n 15 1958 46 p, 2 maps. Quaternary deposits in Uppsala 
region; movements of land ice, as seen from striae, deviate 
very little from north; there is striking contrast between 
small percentage of moraine formed of Archean rocks, and 
masses of clay in late-glacial and post-glacial sediments of 
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region ; post-glacial sediments are represented by deep bottom 
and shallow water sediments; peat deposits of post-glacial 
origin. English summary. 


Classification of Wisconsin Glacial Deposits in Northeastern 
Ohio, G.W.WHITE. US Geol Survey—Bul n 1121-A 1960 11 p. 
Wisconsin glacial deposits in northeastern Ohio are divided 
into several distinctive rock stratigraphic units, each of which 
extends hundreds or thousands of sq mi in surface and sub- 
surface; all units can be traced eastward into Pennsylvania ; 


till and loess units of Farmdale Tazewell and Cary substage 
are differentiated. 


Classification of Wisconsin Glacial Stage of North Central 
United States, M.M.LEIGHTON. J of Geology v 68 n 5 Sept 
1960 p 529-52, map. Wisconsin glacial stage is classified on 
basis of stratigraphy into six glacial substages, named, from 
older to younger, Farmdale, Iowan, Tazewell, Cary, Mankato, 
and Valders; names are proposed for intraglacial substages. 


Climatic Change and Radiocarbon Dating in Weichselian 
Glacial of Denmark and Netherlands, T.ANDERSEN, H.de 
VRIES, W.H.ZAGWIJN. Geologie en Mijnbouw v 39 n 2 Feb 
1960 p 38-42. Pollen analytical studies in Holland and Den- 
mark used to interpret vegetational and climatic development 
during major part of glacial period; radiocarbon dating 
places upper end of Weichselian at 8300 yr BC. 


Dark-Colored Bands in Thick Loess of Western Iowa, R.B. 
DANIELS, R.L.HANDY, G.H.SIMONSON. J of Geology v 68 
n 4 July 1960 p 450-64, 1 plate. Studies show consistent in- 
crease of about 0.08% in manganese and less consistent 
increases of about 0.2% in free iron and 0.03% in organic 
matter in bands compared to overlying and underlying loess; 
bands and relationship to underlying geomorphic surfaces; 
bands are believed to represent surfaces of slow or temporary 
non-deposition of loess. 


De la “périodicité”’ des glaciations, M.MATSCHINSKI. So- 
ciété Géologique de France—Bul Ser 7 v 1 n 6 May 1960 p 
567-70. Periodicity of glaciations; problem of lag between 
curves reflecting climatic conditions and glacial curves; eight 
principal types of glaciation outlined. 


Description to Accompany Map of Quaternary Deposits of 
Sweden, G.LUNDQVIST. Sweden. Sveriges Geologiska Under- 
sokning—Oversiktskartor Ser Ba n 17 1959 116 p. Grain size, 
boulder content, stratification and surface forms of land ice 
deposits; glacifluvial, river and eolian deposits; peat lands; 
distribution of soils; frost action. 


Early Man and Age of Champlain Sea, R.J.MASON. J of 
Geology v 68 n 4 July 1960 p 366-76. Reinterpretation of 
geologic sequence in Ontario basin and St Lawrence Valley 
that seems to be supported by radiocarbon and by most re- 
cent geological investigations involved; it is suggested that 
available radiocarbon dates for Champlain Sea are substantially 
correct, that Lake Iroquois is older than heretofore thought, 
and that reinterpretation is more compatible with archeological 
sequences outside area discussed. 


Fran Nordostis Till Lagbaltisk Is, H.MOLLER. Sweden. 
Sveriges Geologiska Undersokning—Arsbok Ser C n 566 1959 
133 p. (Received Jan 1960). From northeastern glaciation to 
Lower Baltic glaciation; details of Late Wuerm glaciation 
and shift of center of glaciation. German summary. 


Glacial Geology of Northwestern Pennsylvania, V.C.SHEPPS, 
G.W.WHITE, J.B.DROSTE, R.F.SITLER. Pennsylvania Topo- 
graphic & Geologic Survey—Bul n G 32 1959 59 p. Ice moved 
down Erie Basin as major lobe known as Erie Lobe and 
spread out into northwestern Pennsylvania twice during 
Illinoian age and five times during Wisconsin age of Pleisto- 
cene epoch; tills are identified and separated into stratigraphic 
entities on basis of leaching, texture, color, and soil profile 
development and are treated as rock stratigraphic units. 


Glacial History of Covey Hill, P.MacCLINTOCK, J.TERAS- 
MAE. J of Geology v 68 n 2 Mar 1960 p 232-41. Area has 
been glaciated by two Wisconsin ice invasions; first one 
came from northeast and overrode whole area, whereas second 
one came as readvance from northwest and only impinged 
against north flank of Covey Hill where it built terminal 
moraine; it was this latter ice that dammed St Lawrence and 
eaused its drainage to overflow at Covey Hill. 


Glacial Study of Central Quebec-Labrador, E.P.HENDER- 
SON. Canada. Geol Survey—Bul n 50 1959 94 p, 2 maps. Land- 
forms and general account of later parts of Pleistocene history 
is presented, as it is interpreted from modifications of land- 
forms by ice and meltwaters; glacial lakes, lake terraces, 
meltwater erosion, directions of ice movement. 


Glavneishie osobennosti chetvertichnykh (antropogennykh) 
otlozhenii severo-vostochnoi pribortovoi chasti Chuiskoi 
vpadiny, V.I.ELISEEV. Akademii Nauk SSSR, Izvestiya, 


Seriya Geologicheskaya v 24 n 10 Oct 1959 p 50-68. Principal 
features of Quaternary (anthropogene) deposits of north- 
eastern part of Chu depression; analysis of alluvial series ; 
evidence of Middle Pleistocene and Upper Pleistocene glacia- 
tions. 


Gumbotil and Interglacial Clays, V.T.ALLEN. Geol Soc 
America—Bul v 70 n 11 Nov 1959 p 1488-5. Petrographic 
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study of weathered zones of glacial deposits in Illinois and 
Oowa, residual clays formed by chemical weathering in situ, 
and petrographic studies of sedimentary clays; presence of 
gumbotil is proof of long interglacial interval. 


Interglacial of Nar Valley, Norfolk, L.A.STEVENS. Geol 
Soc London—Quarterly J v 115 (for 1959) n 459 Jan 29 1960 
p 291-315. Pollen analysis of lacustrine sediments shows early 
phase of parktundra and then, due to amelioration in climate, 
expansion of mixed oak forest suggesting that climate was at 
least as warm as at present day; tills are defined and cor- 
related with others in East Anglia; correlation of tills indi- 
cates that Nar Valley interglacial sediments are in strati- 
graphical position similar to that of Hoxne interglacial beds. 


Isstrommar Och Isavsmaltning I Sydvastra Skanes Backland- 
skap, K.NILSSON. Sweden. Sveriges Geologiska Undersokning 
—Arsbok Ser C n 567 1959 94 p. (Received Jan 1960). Glaciers 
and melting of ice in hills of southwestern Schonen; study 
is based on logs of boreholes, counts of boulders, and strati- 
graphic correlations. German summary. 


K kharakteristike gipergeneza chetvertichnykh otlozhenii 
Severnogo Kazakhstana, V.V.DOBROVOL’SKII. Geokhimiya 
n 2 1959 p 178-90. Characteristics of supergene alteration of 
Quaternary sediments of Northern Kazakhstan; different 
genetic types of sediments show different mineral composition 
in fractions larger than 0.01 mm but have uniform colloidal- 
dispersion mass (particles less than 1) represented by hy- 
dromicas of different degree of hydration; it has been detected 
that chief mass of microelements contained in Quaternary 
sediments is bound to colloidal-dispersed material. 


Kvartargeologisk Forskning I Sverige Under Ett Sekel, G. 
LUNDQVIST. Sweden. Sveriges Geologiska Undersokning— 
Arsbok Ser C n 561 1958 57 p. (Received Jan 1960). Century 
of studies in Quaternary geology in Sweden; development and 
achievements in study of glaciation are recapitulated in 
chronological order. 


Late-Glacial and Postglacial Plant Macrofossils from Gillis 
Lake, Richmond Country, Nova Scotia, W.B.SCHOFIELD, H. 
ROBINSON. Am J Science v 258 n 7 Summer 1960 p 518-23. 
Analysis of plant macrofossils is compared with pollen analysis 
from same deposit. 


Late Pleistocene and Recent Limits of Ross Ice Shelf, C.W. 
THOMAS. J Geophysical Research v 65 n 6 June 1960 p 
1789-92. McMurdo Sound Location of one core has been alter- 
nately covered by sea ice or open water during past 33,000 
yr, as is shown by continuous deposition of voleanic ash; its 
presence in alternating strata in another core, indicates 
fluctuation of Ross Ice Shelf; Ross Ice Shelf could not have 
eh en materially beyond its present limits during past 
83,0 yr. 


Late Pleistocene Glaciation of Eastern Newfoundland, S.E. 
JENNESS. Geol Soc America—Bul v 71 n 2 Feb 1960 p 161-80. 
Distribution of ground moraine, glacial striation, indicator 
boulders, and glaciated bedrock ridges in two drift zones indi- 
cates that ice sheet once covered all eastern Newfoundland 
west of Avalon Peninsula; ice center was somewhere in 
western Nowfoundland. 


Leached, Clay-Enriched Zones in Post-Sangamon Drift in 
Southwestern Ohio and Southeastern Indiana: New Observa- 
tions and Data, A.M.GOODING, E.GAMBLE. Geol Soe America 
—Bul v 71 n 4 Apr 1960 p 511-14. Characteristics of two 
pseudo buried soils outside Ohio-Indiana area in outwash 
beneath calcareous till support conclusions that zones are not 
remnants of paleosol of regional extent, but are downward 
extensions of present surface soils through cracks and joints 
in overlying calcareous till. 


Multiple Glaciation in McMurdo Sound Region, Antarctica— 
Progress Report, T.L.PEWE. J of Geology v 68 n 5 Sept 1960 
p 498-514 2 plates. At least four major Quaternary glaciations, 
each successively less extensive than former, are recorded; 
latest major glaciation is represented by well preserved ice- 
cored moraines; radiocarbon dating of algae in drained ponds 
indicates minimum age of 6000 yr for this glaciation. 


Nomenclatura del Pleistoceno en la Cuenca de Cariaco, H.B. 
PATRICK. Venezuela. Direccion de Geologia—Boletin de 
Geologia v 5 n 10 1958-1959 p 91-7. Pleistocene nomenclature 
in Cariaco basin; regional distribution, lithology, and guiding 
fossils of Coche, Mamporal, and Tortuga formations. 


Novye dannye po stratigrafii chetvertichnykh otlozhenii 
doliny r. Aldana, I.M.KHOREVA. Akademii Nauk SSSR, 
Izvestiya, Seriya Geologischeskaya v 24 n 9 Sept 1959 p 80-9. 
New data on stratigraphy of Quaternary deposits in Aldan 
River Valley; pollen analysis used to reconstruct paleoclimatic 
conditions. 


On Lateglacial Frost Phenomena in Southern Finland, K. 
VIRKKALA. Finland. Geologinen Tutkimuslaitos—Bul n 184 
Mar 1959 p 20-40, 2 plates. Disturbances encountered in strati- 
fied drift in Southern Finland; disturbances, called involutions, 
are caused by ancient frost-action during Late-Glacial ; perma- 
frost is prerequisite to formation of involutions; examples of 
sequence of superficial deposits. 
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Palynological Study of Post-Glacial Deposits in St Lawrence 
Lowlands, J.TERASMAE. Canada. Geol Survey—Bul n 56 
1960 48 p, 6 plates. After retreat of ice, lacustrine and later, 
marine conditions prevailed over part of St Lawrence low- 
lands: study of pollen content of developed bogs led to recogni- 
tion of six pollen zones; although marine fossils are absent in 
deposits, terraces on either side of river may be correlated by 
means of palynological studies. 

Pleistocene Suecession in Stockport and South Manchester 
Area, L.M.SIMPSON. Geol Soe London—Quarterly J v 115 
n 458 1959 p 107-19 (discussion) 119-21. Pleistocene history of 
area commences with spread of ice-sheet; ice-sheet deposited 
Lower Boulder-clay; after ice had retreated layer of sand 
accumulated to form Middle Sand; second ice-sheet deposited 
Upper Boulder-clay; during retreat of this ice Upper Sand 
and Gravel was deposited on clay; period of erosion followed ; 
subsequently, oscillating conditions caused formation of series 
of terraces. 

Post-Glacial Rise of Sea-Level in Netherlands (Preliminary 
Report), S.JELGERSMA, A.J.PANNEKOEK. Geologie en 
Mijnbouw v 39 n 6 June 1960 p 201-7. About 40 radiocarbon 
datings have been made on peat samples directly overlying in- 
clined Pleistocene in coastal region of Netherlands; strong rise 
6000 yr before present, and slower rise afterwards is shown; 
additional radiocarbon datings give times of later marine 
transgressions and regressions, which were partly determined 
by formation of offshore bars. 

Quaternary Surface Formations of Southern Part of Atlantic 
Coastal Plain, J.A.DOERING. J of Geology v 68 n 2 Mar 1960 
p 182-202, 3 maps. Citronelle formation extends across coastal 
plains as gravelly sand formation 100 ft thick, covering 30,000 
sq mi of upland area; deposition of formation occurred on 
peneplain developed during tectonically quiet time in Late 
Miocene and Pliocene and was caused by first of series of 
movements which affected coastal and adjacent mountain re- 
gions; movements provide basis for division of Tertiary and 
Quaternary periods. 

Surficial Geology of Red Deer-Stettler Map-Area, Alberta, 
A.M.STALKER. Canada. Geol Survey—Memoir n 306 1960 140 
p, 3 maps. Surficial deposits laid down by glacier, by melt- 
water from ice, and by contemporaneous and _ subsequent 
action of streams, lakes and wind; origin and physiographic 
forms of these deposits, groundwater capabilities of various 
surficial materials, and fill of preglacial Red Deer valley; 
general regional history during Pleistocene epoch and sequence 
of events during final, or Wisconsin, deglaciation. 


Surficial Geology of Southern District of Keewatin and 
Keewatin Ice Divide Northwest Territories, H.A.LEE. Canada. 
Geol Survey—Bul n 51 1959 42 p, map. Information on glacial 
history, movement of ice sheets, marine submergence, and 
other events obtained from study of 22,000 air photographs. 


Ueber die spaetquartaere Entwicklung in Satakunta, W-Finn- 
land, K.VIRKKALA. Finland. Geologinen Tutkimuslaitos—Bul 
n 1838 1959 56 p. Late Quaternary development in Satakunta, 
Western Finland; stratigraphic correlation made on basis of 
pollen analysis and study of Diatomea. 


Quebec. See also Geology-~Vermont-Quebec. 


Age Relations in Lake Megantic Range, Southern Quebec, 
R.A.MARLEAU. Geol Assn Canada—Proe v 11 Dee 1959 p 
129-39. Rocks of range can be divided into five parallel map- 
pable units that can be grouped into three separate forma- 
tions: Frontenac, Compton-Seboomook, and Arnold River 
formation; plutonic rocks oecur abundantly in southern part 
of range; rocks previously assigned to Precambrian can be 
traced into similar rocks in Maine, where they have been dated 
as Silurian and Lower Devonian on fossil evidence. 


Beaumouchel-Houdet Area, Electoral District of Pontiac, 
A.F.LAURIN. Quebec. Dept Mines—Geol Surveys Branch— 
Preliminary Report n 367 1958 6 p, map. All consolidated 
rocks in area are of Precambrian age, with textures and 
structures indicating that they form part of Grenville sub- 
province. 


Boucher-Carignan Area, Laviolette Electoral District, M.A. 
KLUGMAN. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 376 1958 6 p, map. Consolidated rocks are 
all Precambrian paragneisses and orthogneisses, granite, gab- 
bro and various minor intrusives; paragneisses are believed to 
be Grenville; disseminated magnetite and pyrite oceur in many 
of rocks of map area; large flakes of graphite occur in 
northern end of larger mass of limestone. 


Causapseal Area (East Half), Matapedia Electoral District, 
C.W.STEARN. Quebec. Dept Mines—Geol Surveys Branch— 
Preliminary Report n 3882 1959 10 p, 1 map. Area lies near 
base of Gaspe peninsula; Silurian and Devonian sandstones, 
siltstones, slates, and limestones constitute section more than 
20,000 ft thick; formations were deformed in Devonian period 
into broad folds and broken along high angle faults; small 
dike was intruded into Devonian sedimentary rocks after fold- 
ing; deposits of Pleistocene age are rare; economic mineral 
deposits are absent. 
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Chertsey Area Joliette, Montcalm and Terrebonne Electoral 
Districts, P.E.COTE. Quebec. Dept of Mines—Geol Div—Report 
n 93 1960 30 p, map, 8 plates. Sequence consists of Pre- 
cambrian Grenville and Morin series, and Pleistocene sedi- 
ments. 

Cross Lake Area, New Quebec, G.H.BEALL. Quebec. Dept 
Mines—Geol Surveys Branch—Preliminary Report n 396 1959 
9 p, 1 map. Two groups are recognized ; both are of Pro- 
terozoic age; lower is Povungnituk group; upper is Chukotat 
group and is composed of volcanic rocks for most part; 
angular unconformity separates two groups; nickel copper 
mineralization is reported; asbestos deposit may be favorable. 


Doneaster Area, Electoral Districts of Terrebonne and Mont- 
calm, M.A.KLUGMAN. Quebec. Dept of Mines—Geol Div— 
Report 94 1960 25 p, 2 maps. Area lies within Grenville sub- 
province of Canadian shield; underlying formations are all 
Precambrian in age and consist of anorthositic, gabbroic, and 
quartzose rocks of Morin series, paragneisses of Grenville 
series, and various minor intrusions; deposits of massive 
sulphides of possible economic interest occur near Route 18 
in area. 

East Megantic and Armstrong Areas, Electoral Districts of 
Frontenac and Beauce, R.A.MARLEAU. Quebec. Dept Mines 
—Geol Surveys Branch—Preliminary Report n 362 1958 7 p, 
2 maps. All consolidated rocks of region are Paleozoic; 
massive, crystalline complex, consisting of gray to dark-gray, 
fine-grained, quartzose rock, is probably oldest formation ; 
gabbroie sills intrude both metasedimentary rocks and green- 
stones; quartz-feldspar porphyry dikes intrude metasedimentary 
rocks; scheelite is present in porphyry dikes and quartz veins. 

Eric Lake Area, Saguenay Electoral District, D.S.McPHEE. 
Quebec. Dept Mines—Geol Surveys Branch—Preliminary Re- 
port n 369 1958 5 p, map. All consolidated rocks of area are 
Precambrian metasedimentary gneisses, granite gneisses, 
gneissic granite, gabbro and diorite, and various minor dikes. 


Gabriel Lake Area (West Half) New Quebec, L.GELINAS. 
Quebec. Dept Mines—-Geol Surveys Branch—Preliminary Re- 
port n 373 1958 10 p, map. All consolidated rocks of area are 
Precambrian age; all gneisses and schists have layers of 
amphibolite varying thickness parallel to schistosity; occur- 
rences of massive limonite, disseminated chalcopyrite, pyrite, 
and pyrrhotite were noted. 

Gaillard-Lorrain Area, Pontiac Electoral District, A.F. 
LAURIN. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 386 1959 6 p, 1 map, All consolidated rocks 
in area are Precambrian in age and probably form part of 
Grenville sub province; three most common rock groups are 
in order of age, paragneisses, injection gneisses and ortho- 
gneisses ; pink granite and pegmatite are youngest rocks; there 
are some disseminated magnetite occurrences. 


Honorat West Area, Bonaventure Electoral District, W.S. 
SKIDMORE. Quebec. Dept Mines—Geol Surveys Branch— 
Preliminary Report n 866 1958 7 p, map. Consolidated rocks 
of area are predominantly sedimentary and voleanic, and 
mostly of Ordovician and Silurian age; very small part of 
area is underlain by Devonian rocks; Middle Silurian Mt Alex- 
ander group contains thick series of voleaniec rocks; small 
intrusions of diabase, or similar rock, are fairly common in 
Ordovician rocks and in Mt Alexander group. 


Lake Orford Area, Electoral Districts of Brome, Shefford 
and Sherbrooke, H.De BROMER. Quebec. Dept Mines—Geol 
Surveys Branch—Preliminary Report n 372 1958 11 p, Map. 
Area is underlain by rocks of Paleozoic age; in western half, 
thick sequences of schist of apparently Cambrian (?) age are 
interbedded with rhyolitic and andesitie flows; thick flows of 
lava have been intruded by complex of intermediate to ultra- 
basie rocks; granite represents youngest intrusions; hydro- 
shoppe! copper mineralization forms deposits of economic 
interest. 


Leaf Bay Area, New Quebec, P.SAUVE. Quebec. Dept Mines 
—Geol Surveys Branch—Preliminary Report n 399 1959 10 DY, 
1 map. Western half of area is underlain by slightly to 
highly metamorphosed sedimentary, basic volcanic, and basic 
intrusive rocks of “Labrador trough’’; microcline gneisses are 
abundant in eastern half of area; all metamorphosed rocks 
were tightly folded; iron mineralization found and further 
investigation on noses of folds where thickening may occur 
seems warranted. 


Leaf Lake Area, New Quebec, J.BERARD. Quebec Dept 
Mines—Geol Surveys Branch—Preliminary Report n 884 1959 
3. pyit map. Rocks of area divided into Archean granodiorite 
or granodiorite porphyry with biotite schist or hornblendic 
rocks ; Proterozoic sedimentary rocks consist of basal quartzite 
iron formations, sandstones and dolomites which are overlain 
by _metasediments ; area is largely covered by glacial till; 
region is complexly folded and faulted; many narrow sulphide 
zones occur in sheared metasediments; iron formation bearing 
80% recoverable iron, is of economie interest. ‘ 


Louvigny-Bochart Area, Roberval Electoral District, R 
BERGERON, G.H.BEALL. Quebec. Dept Mines—Geol Surveys 
Branch—Preliminary Report n 365 1958 6 p, Map. Except for 
two small masses of metagabbro and many small pegmatite 
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dikes, Grenville type gneisses underlie area: general structural 


trend is northerly with northwest trends more common than 
northeast. 


Lyonne Area, Roberval PBlectoral District, J.G.BRAY. 
Quebec. Dept Mines—Geol Surveys Branch—Preliminary Re- 
port n 387 1959 8 p, 1 map. All consolidated rocks of area 
are Precambrian ; gneisses of Grenville aspect underlie most of 
area 5 large body of meta-gabbro with local concentrations of 
titaniferous magnetite intrudes gneisses in northwest; large 
plutons intrude these older rocks in north and south; they 
consist chiefly of pyroxene-quartz monzonite; associated horn- 
blende-biotite granites are thought to be younger than, but 
genetically related to, quartz monzonites. 


Margry-Prévert Area, Abitibi-East Electoral District, J.H. 
REMICK. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 394 1959 17 p, 1 map. Rocks of area are 
Precambrian in age, and about four-fifths of these are gra- 
nitic; belt of hornblende schist and voleanie rocks strikes 
roughly east across northern quarter of area; good values in 
gold, silver, copper, and zine occur in and near shear zones; 
mining properties. 


Marin-Picquet Area, Abitibi-East Electoral District, J.H. 
REMICK. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 361 1958 11 p, map. Consolidated rocks of 
area are Precambrian in age; about four-fifths of area is 
underlain mainly by biotite granite, in part gneissic; two 
belts of hornblende schist strike roughly eastward across 
northern part of area; small bodies of metaanorthosite and 
hornblende schist occur in northeast corner of area; schistosity, 
foliation, drag folds, faulting, and jointing. 


Matawin-Mekinae Area, Laviolette Electoral District, J. 
RONDOT. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 395 1959 14 p, 1 map. Rocks of area are 
considered to be Precambrian; principal other rocks are para- 
gneisses, feldspathic migmatites, quartzofeldspathic lit-par-lit 
injections and diabase, pegmatitic and aplitic dikes; two 
granite stocks outcrop in southwestern area; structural history 
eonsists of phases of rock flowage and rupture; some iron, 
tale, titanium, and molybdenum mineralization found; 
pegmatites are not highly mineralized. 


Mattagami Area of Northwestern Quebec, M.LATULIPPE. 
Geol Assn Canada—Proe v 11 Dec 1959 p 45-54. Area is under- 
lain with Keewatin type volcanic and sedimentary rocks, and 
Temiskaming type sedimentary rocks intruded by basic and 
ultrabasic sills; pyrite and pyrrhotite occur in sedimentary 
horizons as linear zones; principal base metal discoveries. 


McLachlin-Booth Area, Temiscamingue Electoral District, 
H.B.LYALL. Quebec. Dept Mines—Geol Surveys Branch— 
Preliminary Report n 391 1959 13 p, 1 map. Rocks of area are 
all Precambrian and consist principally of paragneisses, 
granitic gneisses, quartzites and syenites; within paragneisses 
and granitic gneisses are numerous lenticular masses, and 
one irregular mass of meta-gabbro; pink gneissic granite 
and pink pegmatite are youngest acidic intrusives; rocks have 
been intensely folded at least once. 


Mount Wright Area, Saguenay Electoral District, D.L. 
MURPHY. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 380 1959 7 p, map. Pleistocene and Recent 
deposits cover bedrock in over 60% of area; all consolidated 
rocks are Precambrian paragneiss, paraschist quartzite, basic 
meta-igneous rocks, and granite pegmatite; iron formation of 
area offers greatest economic possibilities. 


New Glasgow—Saint-Lin Area Electoral Districts of Mont- 
calm, Terrebonne and L’Assomption, F.F.OSBORNE, T.H. 
CLARK. Quebec. Dept of Mines—Geol Divy—Report n 91 1960 
41 p, map, plate. Area is partly in Canadian Shield and 
partly in St Lawrence Lowlands; distribution and structural 
relationships of rocks and economic possibilities of ilmenite, 
garnet, gold, limestone, sand and gravel, and clay; high tenor 
of alumina in one of anorthosite facies suggests possibility 
of its future use as ore. 


Northeast Quarter of Piedmont Township Blectoral District 
of Abitibi-East, W.G.BROWN. Quebec. Dept Mines—Geol 
Surveys Branch—Preliminary Report n 364 1958 12 p, map. 
Oldest rocks are Keewatin type andesites, dacites, and basalts 
with very few pyroclastic rocks; intrusive rocks related to 
Pascalis-Tiblemont batholith crop out in southeast part of area, 
and dikes and sills belonging to Lacorne batholith occur 
throughout whole area; most of intrusions are roughly con- 
formable with lava flows but few small dikes cut across their 
strike. 

Northeast Quarter of Montbray Township Electoral Dis- 
trict of Rouyn-Noranda, W.A.HOGG. Quebec. Dept Mines— 
Mineral Deposits Branch—Preliminary Report n 389 1959 8 p, 
1 map. All rocks are Precambrian in age, and Keewatin type, 
andesitic, dacitic, rhyolitic, and basaltic flows, breccias, and 
related rocks underlie most of area; volcanics form easterly 
to northeasterly trending belts that have been folded into east 
plunging anticlinal structure; intrusive rocks of various 
composition and age have invaded voleanic formations: no 
economic mineral deposits have been found. 
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Oak Bay Area, Electoral Districts of Matapedia and Bona- 
venture, J.BELAND. Quebec. Dept Mines—Geol Surveys 
Branch—Preliminary Report n 875 1958 12 p, map. Oldest 
rocks, considered to be of Upper Ordovician age, form diagonal 
belt extending from southwest to northeast corner of area; 
in coastal area, assemblage of poorly cemented conglomerates 
and sandstone, considered to be Lower or Middle Devonian, 
rests unconformably on ‘Silurian and Devonian”; mineraliza- 
tion is represented by lead, zinc, and uranium minerals. 


Part of Western Duprat Township, Electoral District of 
Rouyn-Noranda, S.H.BEHR, J.DUGAS, W.B.EMO. Quebec. 
Dept Mines—Geol Surveys Branch—Preliminary Report n 368 
1958 9 p, map. All rocks in area are Precambrian in age; 
oldest members are volcanic in origin and consist of basalt, 
andesite, dacite and rhyolite; intruding volcanic rocks are 
diorite, granite, syenite, minor body of pyroxenite and more 
recent diabase dikes; gold has been principal metal found in 
area, but few occurrences of base metals have been noted. 


Perche-Poitou Area, Pontiac Electoral District, R.A.MAR- 
LEAU. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 883 1959 8 p, 1 map. Rocks are Precam- 
brian and consist of belt of limestones, several varieties of 
paragneisses, small bodies of gabbro, fine grained basic rocks, 
and some ultrabasie rocks which occur as conformable lenses 
within various gneisses; granitic: gneisses and associated in- 
jection gneisses predominate in area; granite, pegmatite and 
some syenitic rocks intrude all gneisses; minor amounts of 
pyrite, graphite, and magnetite found. 


Povungnituk Range Area, New Quebec, R.BERGERON. 
Quebec. Dept Mines—Geol Surveys Branch—Preliminary Re- 
port n 392 1959 9 p, 1 map. Consolidated rocks of area are all 
Precambrian in age; Archean rocks are granodioritic gneisses 
and granodiorites; these outcrop near southern limit of map 
area; to north of these formations there are, from south to 
north, three lithologically different east-west-trending zones of 
sedimentary and volcanic rocks that make up Cape Smith- 
Wakeham Bay belt in Povungnituk Range area; some copper 
and nickel mineralization is present. 


Rawdon Area Montcalm and Joliette Electoral Districts, R. 
BELAND. Quebec. Dept of Mines—Geo] Div—Report n 92 1960 
35 p, map, 8 plates. Stratigraphic sequence consists of meta- 
sedimentary formations of Grenville and Morin series, Pale- 
ozoic well stratified sediments laid down upon crystalline 
gneisses, Quaternary, and Recent sediments. 


Richard-Gravier Area, Gaspé Peninsula, C.CARBONNEAU. 
Quebec. Dept of Mines—Geol Division—Report n 90 1959 638 p, 
map, plate. Stratigraphic sequence consists of Silurian and 
Devonian sedimentary and volcanic formations, Pleistocene, 
and Recent sediments; economic minerals are represented by 
base metals of Lemieux, oil seepages, gravel, and building 
stone. 


St-Hippolyte Area, Electoral Districts of Terrebonne and 
Montcalm, J.I.MecGERRIGLE. Quebec. Dept Mines—Mineral 
Deposits Branch—Preliminary Report n 393 1959 10 p, 1 map. 
Rocks of area are all Precambrian and belong to series which 
ranges from anorthositic to gabbroic, with former variety 
being greatly predominant; area lies entirely within limits of 
Morin anorthosite massif; main mineral deposits are titanif- 
erous iron; abundant massive anorthosite may be used as 
building stone. 


Southeast Quarter of Roy Township, Abitibi-East Electoral 
District, E.H.GAUCHER. Quebec. Dept Mines—Geol Surveys 
Branch—Preliminary Report n 879 1959 12 p, map. Oldest 
rocks consist of Keewatin-type volcanic formations which 
crop out in northern half of area; south of voleanic formations, 
bedrock is made up of anorthosite; all rocks and especially 
anorthosite have been intruded by small dikes of various 
compositions; important zones of sulphides, precious metals, 
and magnetite mineralization occur at various places and 
in many rock formations. 


Southwest Quarter of Roy Township, Abitibi-East Electoral 
District, F.D.M.Horscroft. Quebec. Dept Mines—Geol Surveys 
Branch—Preliminary Report n 370 1958 17 p, map. Oldest 
rocks form assemblage of Keewatin-type metamorphosed 
voleaniec rocks and many interlayered fine-to medium-grained 
pyroclastic rocks; voleaniec rocks are extensively intruded by 
series of ultrabasic rocks; small bodies of granite and dikes 
of feldspar porphyry intrude volcanic rocks and altered 
anorthosite; little syenite is present; south half of area is 
favorable for copper-gold mineralization. 


Squateck Area (West Half), Témiscouata, Riviére-Du-Loup 
and Rimouski Electoral Districts, P.J.LESPERANCE. Quebec. 
Dept Mines—Geol Surveys Branch—Preliminary Report n 385 
1959 10 p, 1 map. Consolidated rocks of area consist of 
Paleozoic sediments, divided into pre-Silurian Quebec group 
and Post-Quebec group of formations; Quebec group is 
divided into five units on basis of lithology; Mont Wissick 
anticline is major fold of region; survey of economic deposits 
includes sulphides, asbestos, clay, gravel, and limestone. 


Thevenet Lake Area (Hast Half) New Quebec, L.GELINAS. 


Quebec. Dept Mines—Geol Surveys Branch—Preliminary Re- 
port n 363 1958 7 p, map. Area is underlain by metamorphic 
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rocks of Precambrian age resting in series of anticlines and 
synclines; synclines are occupied by biotite schists, amphibole, 
pillowed amphibolite, carbonate rocks, and ‘‘granitic’’ gneiss ; 
including possibly ‘‘granitic’’? gneiss, rocks of area all belong, 
or are related, to rocks of “Labrador Trough’; youngest con- 
solidated rocks are pegmatite dikes. 


Tuttle Lake Area, Saguenay Electoral District, L.S.PHIL- 
LIPS. Quebec. Dept Mines—Geol Surveys Branch—Preliminary 
Report n 377 1958 8 p, map. All consolidated rocks are Pre- 
cambrian biotite gneisses and migmatites, with amphibolites 
and granite gneiss, amphibolite-free biotite schists, gneisses 
and migmatites, iron formations, including quartzites and 
crystalline marbles, and hornblende-biotite gneiss ; economically 
valuable ore occurs as magnetite-quartzite, magnetite-hematite 
quartzite and hematite (specularite) quartzite. 


Upper Deception River Area, New Quebec, P.A.De MONTI- 
GNY. Quebec. Dept Mines—Geol Surveys Branch—Preliminary 
Report n 398 8 p, 1 map. Rock divided into lower Povungnituk 
group of graphitic slates, voleanic rocks, and gabbrosills; this 
group is unconformably overlain by Chukotat group consisting 
of clastic sedimentary rocks and pillow lavas; area consists 
of series of isoclinal folds compressed along axes trending 
N 70° E; copper-nickel deposits of economic importance have 
been found particularly along transverse faults; mining 
properties. 


Vermette Lake Area (East Half), Saguenay Electoral Dis- 
trict, P.T. MOYER. Quebec. Dept Mines—Geol Surveys Branch 
—-Preliminary Report n 397 1959 9 p, 1 map. Rocks are Pre- 
cambrian and consist of older gneisses and quartzites and 
younger diorites, granites and diabase and pegmatite dikes; 
principal structures are northeast plunging anticline in south- 
west corner of area and elliptical basin structure; joints are 
prominent; there is only very minor mineralization. 


Radiocarbon Dating. See Geology—Dating. 
Red Sea Area. See also Geology—Tectonics. 


Geologie History of Red Sea Area, D.H.SWARTZ, D.D. 
ARDEN, Jr. Am Assn Petroleum Geologists—Bul v 44 n 10 
Oct 1960 p 1621-87. During Mesozoic most important move- 
ments were epeirogenic; faulting and voleanism occurred in 
Jurassic and Cretaceous; by end of lower Eocene time com- 
pressional stresses developed in northern regions, while there 
were tensional forces in south. . 


Reefs. See also Geology—Dating; Geology—Paleontology. 


Age des derniers mouvement du graben de la mer Rouge 
déterminé par la méthode du C™ appliquée aux récifs fossiles, 
W.D.NESTEROFF. Société Géologique de France—Bul Ser 7 
v 1n 4 Feb 1960 p 415-18. Age of last movement of Red Sea 
graben determined by C' method applied to fossil reefs; age 
of uplifted reef is equal or superior to 35,500 yr. 


Biohermes et biostromes Aa Bryozoaires du Miocéne d’Europe, 
E.BUGE, P.CALAS. Société Géologique de France—Bul Ser 
7Tv1n4 Feb 1960 p 396-7. Bryozoan bioherms and biostromes 
of European Miocene; deposits and Bryozoan reefs of Loire 
basin are compared with reefaceous limestone of Bessarabia. 


Geology of Part of Horseshoe Atoll in Scurry and Kent 
Counties, Texas, P.T.STAFFORD. US Geol Survey—Profes- 
sional Paper n 315-A 1959 20 p, 8 maps, 1 plate. Pennsyl- 
vanian and Permian rocks form Horseshoe atoll; reworking of 
these rocks at several times during growth resulted in forma- 
tion of limestone breccia and mixing of fusulinid faunas used 
to date rocks; atoll rests on platform of Pennsylvanian bedded 
limestone and shale, and is covered by Permian shale; oil is 
contained in porous zones of atoll. 


Quelques considérations sur la vie récifale au Miocéne dans 
le bassin méditerranéen, J.P.CHEVALIER. Société Géologique 
de France—Bul Ser 7 v 1 n 4 Feb 1960 p 369-74. Consideration 
of reef life during Miocene in Mediterranean basin; birth, de- 
velopment, and fading away of reef; global study of medium 
depth facies. 

“Récifs’”” a Rudistes, CDECHASEAUX, J.SORNAY. Société 
Géologique de France—Bul Ser 7 v 1 n 4 Feb 1960 p 399-401. 
Rudista ‘reefs’; deposits containing accumulation of Rudists 
in France, Yugoslavia, and Italian Somali; during upper 
Cretaceous time Rudists had tendency to form independent 
colonies; aggregating in bioherms. 

Récifs, biohermes ou bancs fossiliféres d’Archaeocyatha, F. 
DEBRENNE. Société Géologique de France—Bul Ser 7 v 1 n 
4 Feb 1960 p 895-5. Reefs, bioherms or fossiliferous Arch- 
aeocytha beds; principal types of deposits containing Arch- 
aeocytha. 

Remarques sur les faunes de Lamellibranches des milieux 
récifaux mésozoiques (Rudistes exceptés), S.FRENEIX. Société 
Géologique de France—Bul Ser 7 v 1 n 4 Feb 1960 p 411-14. 
Remarks on fauna of Lamellibranchiata of Mesozoic reefs 
(except Rudists); character of Lamellibranchiata dwelling 
under conditions of reef formation of different facies. 


Roumania. Structure geologique de la Roumanie, B.M.ADERCA. 
Societe Geologique de Belgique—Bul v 82 n 10 July 1959 p 
397-480, map, table. Geological structure of Rumania; compila- 
tion based on works by M.llie, includes large structural units 
and their evolution in time and space. 
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Sahara. Structure geologique et ressources minerales du Sahara 
Francais, R.FURON. Societe Belge de Geologie—Bul v 68 n 2 
1959 p 292-310. Geological structure and mineral resources of 
French Sahara; stratigraphic sequence comprises Precambrian 
and Paleozoic formations, continental Triassic, Jurassic, and 
Lower Cretaceous sediments ; there was Cenomanian transgres- 
sion in central Sahara; mineral deposits are represented by 
petroleum, iron, manganese, copper, tin, tungsten, columbite 
and tantalite; salt, coal, and groundwater. 


Sala y Gomez Island. Bathymetry and Geology of Sala y Gomez, 
Southeast Pacific, R.L.FISHER, R.M.NORRIS. Geol Soc 
America—Bul v 71 n 4 Apr 1960 p 497-502, plate. Sala y 
Gomez lies 750-1000 km east of axis of broad, north trending 
East Pacific Rise; central segment of structure is narrow shoal 
ridge, more than 1200 km long; several peaks extend to within 
500 m of sea surface; columnar section consists of andesitic 
olivine basalt, calearous marine sedimentary deposit, and 
andesitic olivine basalt, all of probably Pleistocene to Recent 
age. 


Saskatchewan. Structural History of Beaverlodge Area, J.A. 
CHAMBERLAIN. Economic Geology v 55 n 3 May 1960 p 
617-18. Discussion of paper indexed in Engineering Index 1959 
p 551 from May 1959 issue. 


Sedimentation. See also Beaches; Geology—lItaly; Geology— 
Japan; Geology—Structural; Geology—Terminology; Geology 
—Weathering; Mineralogy; Petrology—Sedimentary. 


Anomalous Sediment Deposition on Flank of Eniwetok Atoll, 
M.N.BRAMLETTE, J.L.FAUGHN, R.J.HURLEY. Geol Soe 
America—Bul v 70 n 12 Dee 1959 p 1549-52. Study of cores 
from shelf at about 800-1000 fathoms which penetrated 
Pliocene deposits with little to no later sediment cover ; 
Tertiary sediments must have accumulated under topographic 
conditions similar to those of present; effects of strong water 
motion on Quaternary deposition. 


Bahamian Oolitic Sand, N.D.NEWELL, E.G.PURDY, J. 
IMBRIE. J of Geology v 68 n 5 Sept 1960 p 481-97, 4 plates. 
Deposits of oolitic aragonite sand are being formed in dis- 
continuous belt in very shallow waters along margins of 
Great Bahama Bank; largest percentage of oolitically coated 
grains, and grains with greatest number lamellae are con- 
centrated in, and just below, intertidal zone, where they are 
in contact with sea water judged to be supersaturated (meta- 
stable) with respect to aragonite; study of grain growth. 


Beach Cycles Related to Tide and Local Wind Wave Regime, 
D.L.INMAN, J.FILLOUX. J of Geology v 68 n 2 Mar 1960 p 
225-31, plate. Coincidence of maximum wave intensity during 
times of highest water along portions of northwestern 
eoast of Gulf of California, causes position of beach berm to 
follow elevation of envelope of higher high waters in fort- 
nightly cycle. 


Comprehensive Survey of Sedimentation in Lake Mead, 1948- 
49, W.O.SMITH, C.P.VETTER, G.B.CUMMINGS, et al. US 
Geol Survey—Professional Paper n 295 1960 254 p, 8 maps, 
4 plates. Geological setting of drainage basin tributary to 
reservoir; geodetic and hydrographic surveys of lake; charac- 
ter of inflowing water, chemistry of water, circulation, and 
evaporation, sedimentary character, bacteriology and_ bio- 
chemistry of sediments, turbidity currents, erosion and 
amount of sediment. 


Consideration on Some Sedimentary Features of Non-meta- 
morphosed Upper Paleozoics and Ryoke Metamorphies in 
Northern Part of Kiso Mountainland, Central Japan, H.ISOMI, 
M.KATADA. Japan. Geol Survey—Bul v 10 n 12 Dee 1959 p 
1-16, 4 plates. Paleozoic geosynclinal deposits are lithologieally 
grouped into chert facies, fine-clastic facies and coarse clastic 
facies; five zones are discriminated among these three facies; 
zones run parallel to each other; sedimentation in area in 
many respects does not differ from Flysch type sedimentation. 
English abstract. 


Cretaceous Sedimentation in Upper Mississippi Embayment, 
W.A.PRYOR. Am Assn Petroleum Geologists—Bul v 44 n 9 
Sept 1960 p 1473-1504. Cretaceous (Gulfian) sediments in 
Upper Mississippi Embayment are result of deltaic deposition ; 
depositional model includes as primary elements basin geome- 
try; depositional pattern, paleoslope, depositional strike, 
transport direction, sand trends, sedimentary association, and 
tectonic activity. 


Cross-Bedding Directions in Upper Triassic Sandstones of 
Northeastern New Mexico, C.J.CAZEAU. Am Assn Petroleum 
Geologists—Bul v 44 n 5 May 1960 p 688-40. Investigation 
of cross bedding directions reveal that Upper Triassic sedi- 
ments in northeastern New Mexico may have had their source 
in positive areas on south and southeast; alternative inter- 
pretation of data shows that sediment contributions from 
south-central Colorado, presumed major source area, can not 
be completely ruled out, but it appears that south-central 
Colorado area was not chief source of supply. 


Cycles in Carbonate Rocks, E.D.McKEE. Am J Science v 
258A (Bradley Vol) 1960 p 230-3. In rock sequences composed 
of carbonate rock, cycles can be detected by trends in size and 
abundance of terrigenous components; in carbonate formations 
that are largely devoid of detrital minerals, however, cycles 
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must be established on basis of differences in size of clastic 
earbonate grains which may indicate differences in turbulence 
but are not necessarily results of transportation. 


Cyclic Sedimentation, A.J.WELLS. Geol Mag v 97 n 5 
Sept-Oct 1960 p 389-403. Carboniferous cyclotherms of North 
America and Europe are discussed as examples to illustrate 
great extent and lateral variation of sedimentary cycles; it 
is suggested that two basic requirements are slowly subsiding 


ae basin and more or less regular eustatic changes of 
sea level. 


Deep-Sea Erosion and Unconformities, B.C.HEEZEN. J of 
Geology v 67 n 6 Nov 1959 p 713-14. Although turbidity 
currents can erode deep sea floor, deep ocean currents must not 
be neglected in considering origin of submarine unconformities. 


Dispersion Characteristics of Montmorillonite, Kaolinite, and 
lllite Clays in Waters of Varying Quality, and Their Control 
With Phosphate Dispersants, B.N.ROLFE, R.F.MILLER, IS. 
McQUEEN. US Geol Survey—Professional Paper n 334-G 1960 
p 229-73. Dispersion characteristics of montmorillonite, kao- 
linite, and illite clay minerals in waters of different hardness 
and relation of these characteristics to control of canal 
seepage by artificial sedimentation ; effect of dehydrated sodium 
phosphates on dispersion. 


Effect of Sediment Type on Shape and Stratification of 
Some Modern Fluvial Deposits, S.A.SCHUMM. Am J Science v 
258 n 3 Mar 1960 p 177-84. Percent silt-clay, defined as 
material passing 200 mesh sieve, in sediment appears indicative 
of some physical properties of sediment; shape of stream 
channel cross section is inversely related to amount of silt- 
clay in banks and floor; in actively aggrading streams strati- 
fication of channel fill deposits may be concave where silt- 
clay is abundant, and horizontal where small and even convex 
in channel fills with negligible silt-clay. 


Eine rezente Bildung von Dolomit im Schlamm des Neusied- 
ler Sees, E.SSCHROLL, P.WIEDEN. Tschermaks Mineralogische 
u Petrographische Mitteilungen v 7 n 3 1960 p 286-9. Recent 
formation of dolomite in ooze of Neusiedler Lake; results 
of chemical and petrographic study of ooze and origin of 
dolomite. 


Etched Detrital Garnet From Cardium Formation, Pembina 
Area, Central Alberta, R.M.McMULLEN. Alberta Soc of 
Petroleum Geologists—J v 7 n 12 Dee 1959 p 272-4. Detrital 
garnet identified by means of X-ray powder diffraction 
photograph as almost pure spessartite; surface markings on 
grains seemed to be parallel to dodecahedral crystal bound- 
aries and, after laboratory experiments, were established to 
have been almost certainly result of authigenic etching. 


Experimental Abrasion 4: Ecolian Action, P.H.KUENEN. J 
of Geology v 68 n 4 July 1960 p 427-49, 2 plates. Abrasion by 
eolian transport studied in three types of wind tunnel, lime- 
stone, feldspar, and quartz were tested in shape of cubes, 
erushed crystals, or natural grains; abrasion increases with 
size, wind velocity, angularity and roughness of surface; wind 
abrasion of quartz is 100 to 1000 times more effective over 
same distance than mechanical action of river. Pt 3 indexed 
in Engineering Index 1959 p 551 from Am J Science Mar 
1959. 


Facies Interpretations in Mississippi Delta Borings, R.R. 
LANKFORD, F.P.SHEPARD. J of Geology v 68 n 4 July 1960 
p 408-26, 1 plate. Study of samples from borings and ex- 
tending to depths of 60 to 180 ft; interpretations of deposi- 
tional facies are based on criteria obtained in study of modern 
deltaic sediments in and around presently forming birdfoot 
delta; Foraminifera were particularly useful as environmental 
indicators, but grain-size and coarse-fraction analyses also 
were diagnostic in many places. 


Gas as Sedimentary and Diagenetic Agent, P.E.CLOUD, Jr. 
Am J Science vy 258A (Bradley Vol) 1960 p 35-45. Concentra- 
tion of pyrite in irregularly subcylindrical structures within 
Devonian limestone contributes to interpretation of these 
struetures as former sites of gas accretion; relations between 
pyrite, matrix, and later mineralization reveal main steps in 
diagenetic history of limestone; sedimentary features that 
have- been interpreted as raindrop imprints, tracks and 
burrows, and Precambrian jellyfish are probably also work 
of gas. 


Granuloclassement vertical et figures de courants dans les 
caleaires purs: les bréches de flane des sillons géosynclinaux, 
J.AUBOUIN. Société Géologique de France—Bul Ser 7 ve a 
n 6 May 1960 p 578-82. Graded bedding and current marks in 
pure limestone: flank-breccia of geosynclinal belts ; position of 
micro-breccia on flanks of geosynclinal belts and associated 
stratigraphic problems. 


Gulf of Batabano, Modern Carbonate Basin, C.C.DAETWY- 
LER, A.L.KIDWELL. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 Sec 1 p 1-20 (discussion) 20-1. 
Hight types of carbonate sediments are forming on southwest 
coast of Cuba; distribution of carbonate sediment types forms 
distinct depositional patterns; different sediment types are 
recognized and defined by variations in kind and amount of 
carbonate grains, and amount of mud-like carbonate matrix ; 
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all of carbonate sediments are forming in shelf sea with water 
depths averaging somewhat less than 25 ft. 


Hydrodynamic Theory of Turbidity Currents, J.E.PLAPP, 
J.P.MITCHELL. J Geophysical Research v 65 n 3 Mar 1960 p 
983-92. Theory of steady-state turbidity currents along sloping 
and horizontal ocean or lake bottoms is developed on basis of 
hydrodynamic boundary layer assumptions; theory is applied 
to Grand Banks turbidity current of 1929; reasonable values 
of current thickness and sediment content are obtained, as 
wel satisfactory agreement between observed and calculated 
velocities. 


Izvestkovye vodorosli kak ukazateli uslovii obrazovaniya 
osadkoy, V.P.MASLOV. Sovetskaya Geologiya v 2 n 12 Dec 
1959 p 126-8. Calcium secreting algae as indicators of condi- 
tions of formation of sediment; ecology of algae and aspects 
of paleogeography. 


Load-Cast Terminology and Origin of Conyolute Bedding: 
Some Comments, H.H.SULLWOLD, Jr. Geol Soe America—Bul 
v 71 n 5 May 1960 p 633-6. Discussion by C.H.HOLLAND of 
paper indexed in Engineering Index 1959 p 551 from Sept 
1959 and reply by author. 


Nature of Clay Pebble-Beds and Associated Rocks of South- 
West Ecuador, S.MARCHANT, C.D.G.BLACK. Geol Soe Lon- 
don—Quarterly J v 115 (for 1959) n 460 Apr 12 1960 p 317-32 
(discussion) 333-8, 4 plates. Evidence is produced to show that 
rock must be sedimentary deposit; it is reinterpreted as hav- 
ing been deposited by submarine sliding; brief mention is made 
of similar rocks in northwestern Peru and in Trinidad. 


O proiskhozhdenii osadochnogo dolomita, G.I. TEODORIVICH. 
Sovetskaya Geologiya v 3 n 5 May 1960 p 74-87. Origin of 
sedimentary dolomite; basic characteristics of primary chemi- 
cal and replacement dolomites belonging to period of sediment 
diagenesis are established; six principal cases of formation 
of replacement dolomites after CaCOs are distinguished; in- 
crease in salinity to certain limit favors formation of dolomites 
equalizing solubilities of dolomite and of calcite; relation of 
overwhelming majority of fossil dolomites to seas and lagoons. 


Oblasti snosa terrigennogo materiala i dvizheniya zemnoi 
kory, B.P.ZHIZHCHENKO. Sovetskaya Geologiya v 2 n 12 
Dec 1959 p 12-18, (discussion) v 3 n 8 Aug 1960 p 153-4. 
Regions supplying terrigenous material and movements of 
earth’s crust; terrigenous material can be transferred for great 
distances as résult of undulatory-progressive movements and 
could not be supplied from narrow cordillera or islands. 


On Hydrodynamics of Turbidity Currents, J.O.HINZE. 
Geologie en Mijnbouw v 39 n 1 Jan 1960 p 18-25. Calculations 
made on gravity flow of suspension layer along sloping bottom ; 
uniform conditions in flow direction have been assumed; rela- 
tion between flow velocity, effective density and thickness of 
suspension layer, and slope of bottom has been obtained which 
is in agreement with Kuenen’s empirical formula; relation ap- 
plied to Grand Banks turbidity current. 


Opredelenia granulometricheskogo sostava terrigennykh tya- 
zhelykh mineralov kak odin iz metodov vyyasneniya putei ikh 
migratsii, M.K.KALINKO. Sovetskaya Geologiya v 2 n 12 Dec 
1959 p 19-23. Determination of granulometric composition of 
terrigenous heavy minerals as one of methods of examining 
ways of their migration; problem is best solved by tracing 
values of median fragment sizes of mineral under study with 
regard to median size of all fragments. 


Over de granulometrische samenstelling van de slibfractie 
van enkele kenozoische afzettingen in Nederland, N.A. de 
RIDDER, A.J.WIGGERS. Geologie en Mijnbouw v 21 n 12 Dec 
1959 p 416-38. Grain size distribution in clay and silt fraction 
of Cenozoic sediments from Netherlands; causes and factors 
controlling grain size distribution during sedimentation; grain 
size analysis and interpretation of genesis of certain sediments. 
English summary. 


Petrography of Mesozoic Succession of South Wales, C.B. 
CRAMPTON. Geol Mag v 97 n 3 May-June 1960 p 215-28. 
Heavy mineral suites of Trias, Rhaetic and lowermost zones of 
Lower Lias in Vale of Glamorgan; mineral assemblage at any 
particular point in littoral zone was determined largely by 
nature of outcropping rocks of coastal mainland, derivation 
of detritus being very localized; within this zone some degree 
of gravity sorting of detritals occurred, this implying relatively 
steeply inclined coastal sea bed. 


Phosphatized Wood from Pacific Sea Floor, E.D.GOLDBERG, 
R.H.PARKER. Geol Soc America—Bul v 71 n 5 May 1960 p 
631-2. Sample of phosphatized wood from 410 m terrace in 
Gulf of Tehuantepec has been identified as dicotyledon ; carbon 
14 age determination on organic wood phases indicates age of 
greater than 28,000 yr; phosphatization occurred only in that 
portion of wood which was above sediment water interface; 
reconstruction of physicochemical environment under which 
phosphatization developed. 


Photographie Study of Some Deep-Sea Floor Environments 
in Eastern Pacific, C.J.SHIPEK. Geol Soe America—Bul v 71 
n 7 July 1960 p 1067-74, 5 plates. Ocean floor environments 
investigated with United States Navy Electronics Laboratory 
deep-sea camera, type 3; certain areas of sea floor are 
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covered with concentrations of manganese; biological, chemi- 
eal, and physical forces are acting to form, change, and 
disrupt microrelief and character of deep pelagic sediments ; 
rate of accumulation of sediments is closley related to chemical 
formation of manganese nodules. 


Recent Sedimentation and Erosional History of Fivemile 
Creek, Fremont County, Wyoming, R.F.HADLEY. US Geol 
Survey—Professional Paper n 352-A 1960 16 p, 2 maps, 2 
plates. Three terraces and modern flood plain border present 
stream; highest is gravel capped rock-cut surface and lower 
two are composed of alluvium; alluvium underlying flood 
plain and lower terraces and gravels of highest terrace were 
sampled for laboratory study; studies of size, texture, round- 
ness, sphericity and heavy mineral content were made. 


Recherches sur les mineraux lourds du littoral du golfe de 
la Napoule et du golfe Juan, S.DUPLAIX, V.D.NESTEROFF. 
Societe Geologique de France—Bul Se 7 v 1 n 1 Nov 1959 p 
107-11. Research on heavy minerals in littoral area of Gulf of 
Napule and Gulf of Juan; terrigenous sands indicate that 
heavy and light fractions are subject of hydraulic separation ; 
green and brown augite, as well as association of zircon, 
xenotime, and monazite may serve as guides to source rock of 
sediments; sedimentation studies should take into account 
migration of both, heavy and light mineral components. 


Relation Between Paleotemperature and Carbonate in Equa- 
torial Atlantic Pilot Core, J.D.H.WISEMAN. J of Geology 
v 67 n 6 Nov 1959 p 685-90 plate. Paleotemperature measure- 
ments on tests of Globigerinoides sacculifera are given for 33 
sections; broad relation between paleotemperatures and rates 
of accumulation of CaCOs supports hypothesis that carbonate 
content reflects temperature in upper layer of sea; paleotem- 
perature measurements are not inconsistent with hypothesis 
that secondary carbonate oscillations are also reflection of 
temperature change. 


Sediment Discharge and Stream Power; Preliminary An- 
nouncement, R.A.BAGNOLD. US Geol Survey—Cir n 421 1960 
23 p. Study of energy conditions and mechanies of sediment 
transport rate; application is made to case of transported 
sediments of varying size; it is assumed that threshold of bed 
movement should be regarded as threshold of power instead 
of bed stress. 


Sediments of Gulf of California, J.V.BYRENE, K.O.EMERY. 
Geol Soe America—Bul v 71 n 7 July 1960 p 983-1010, 2 
plates. Fault scarps divide floor of gulf into succession of 
closed basins separated by ridges, some of which are capped by 
islands; sediments of northern third of gulf are deltaic, and 
those of southern third are normal marine green muds; gulf is 
taphrogeosyncline; its sediments should form chiefly shale and 
graywacke. 

Shape of Alluvial Channels in Relation to Sediment Type, 
S.A.SCHUMM. US Geol Survey—Professional Paper n 352-B 
1960 80 p. Weighted mean % silt-clay in channel and banks 
of stable alluvial stream channels is used as parameter (M) 
descriptive of physical characteristics of sediment; as per- 
centage of silt and clay in banks and channel increases, shape 
of stream channels expressed as width depth ratio (F) varies 
according to equation, F = 255 M-—-°8; downstream changes in 
width and depth of stream channel are greatly influenced by 
sediment type. 


Sur la synthése de la dolomite. Application au phénoméne 
de dolomitisation, G.BARON. Institut Franeais du Pétrole et 
Annales des Combustibles Liquides—Revue v 15 n 1 Jan 1960 
p 3-68. Synthesis of dolomite; application to phenomenon of 
dolomitization ; study of direct precipitation of dolomite; trans- 
formation of calcite into dolomite; salinity is not sufficient to 
explain formation of dolomites, which originate in bicarbonate 
media. 

Thickness and Consolidation of Deep-Sea Sediments, E.L. 
HAMILTON. Geol Soe America—Bul v 70 n 11 Nov 1959 
p 1399-1424, plate. In deep sea basins, lower layers are com- 
posed of rocks formed by normal consolidation and lithification 
of present types of deep sea sediments; normal, expectable 
deposition of sediment in many deep sea areas, and subsequent 
consolidation and lithification, may explain most of seismic dis- 
coveries in these areas and fall into line with great geochemical 
balance and with theories of soil mechanics engineering. 

Till-Fabrie Rack, P.MacCLINTOCK. J of Geology v 67 n 6 
Nov 1959 p 709-10. Rack measures 1 ft by 2% ft and is 
divided into 18 segments; it is used for determination of 
preferential orientation of pebbles in till. 


Turbidite, Tectonic and Gravity Transport, Northern Apen- 
nine Mountains, Italy, J.C.MAXWELL. Am Assn Petroleum 
Geologists—Bul v 43 n 11 Nov 1959 p 2701-19 Region was 
deep sea from later Triassic or earliest Jurassic through much 
of Miocene; in early Oligocene trough developed parallel with 
axis of later mountain system and was filled with sediments 
ascribed to turbidity currents, originating at northwest; in 
early and middle Miocene locus of deposition shifted north- 
eastward; source remained in northwest. 


Unconformities in Turbidite Sequences, K.A.W.CROOK. J 
of Geology v 67 n 6 Nov 1959 p 710-13. It is suggested from 
submarine geological data that turbidite sequences may con- 
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tain unconformities which do not indicate subaerial erosion 
but are due to turbidity-current scour; included rock frag- 
ments and derived fossils in such sequences may not indicate 
that source rocks were being subaerially eroded; criteria in- 
volved in drawing of inferences from observational data may 
not be valid for both traction-current and turbidity current 
deposits. 


South Africa. Metamorphism and Tectonics of Pre-Cape Forma- 


tions in Post-Ntingwe Thrust-Belt, S.Z.Zululand, Natal, P.E. 
MATTHEWS. Geol Soc S Africa—Trans & Proc v 62 1959 
p 257-322 (discussion) 323-4, 1 map, 1 plate. New data on 
pre-Cape stratigraphy and structure of post-Ntingwe thrust 
belt; three periods of pre-Cape metamorphism; tectonic in- 
terpretation is advanced which indicates that post-Ntingwe 
thrust movements were controlled by preexisting structures in 
foundation. 


On Orogenie Evolution, With Special Reference to Southern 
Africa, B.B.BROCK. Geol Soe S Africa—Trans & Proc v 62 
1959 p 325-65 (discussion) 867-72. Orogenic evolution is re- 
flected by number of orogenic belts per era, varying from two 
in Tertiary through 30 in Palaeozoic, hundreds in Proterozoic 
to thousands in Archean; Archean fold belts, small and 
relatively simple, are discrete orogenies separating batholiths, 
which must constitute primordial crust disguised by granitiza- 
tion. 


Seismic and Gravity Research on Crustal Structure in South 
Africa, A.L.HALES. J Geophysical Research v 65 n 7 July 
1960 p 2155-68. Seismic observations in Eastern Transvaal 
have shown that there is ‘intermediate layer’ in this region, 
Pn travel times are earlier for coastal plain than for high 
plateau as would be expected if plateau were isostatically 
compensated; analysis of isostatic anomaly field in South 
Africa indicates that crustal thickness of 30 to 40 km is 
consistent with gravity data. 


South America-Antarctica. Aspects of Geology of Scotia Are, 


D.H.MATTHEWS. Geol Mag v 96 n 6 Nov-Dec 1959 p 425-41. 
Geology of islands between Tierra del Fuego, South Georgia 
and Graham Land; provenance of sedimentary materials is 
considered and it is concluded that islands probably represent 
areas with crustal structure of continental type; crustal struc- 
ture of Scotia Sea area is briefly compared with that of 
Caribbean. 


South Carolina. See Geology—North Carolina-South Carolina. 
Southern Rhodesia. Geology of Country Around Mangula Mine, 


Lomagundi and Urungwe Districts, J.G.STAGMAN. Rhodesia, 
Southern. Geol Survey—-Bul n 46 1959 84 p, 4 maps, 2 plates. 
Lithology, distribution, and petrography of Precambrian and 
younger formations consisting of granites, graphitic slates, 
phyllites, quartzites, and basaltic and rhyolitic intrusives; 
economic aspects of copper and gold deposits. 


Soviet Union. See also Geology—Tectonics. 


Geologicheskoe stroenie Prisemipalatinskogo raiona, N.A. 
SEVRYUGIN. Sovetskya Geologiya v 2 n 8 Aug 1959 p 
15-32. Geological structure of region in vicinity of Semipala- 
tinsk; region belongs mainly to Zaisan-Irtysh Hereynian in- 
trageosyncline; each intrusive complex is characterized by 
peculiar metallogenetic specialization. 


K voprosu o vydelenii Mamytskoi svity v kontinental’nykh 
yurskikh otlozheniyakh vostochnogo sklona Yuzhnogo Urala, 
Z.A.MALYUTINA. Akademii Nauk SSSR, Izvestiya, Seriya 
Geologicheskaya v 24 n 8 Aug 1959 p 177-86. Problem of 
separation of Mamyt series within continental Jurassic deposits 
of eastern slope of southern Urals; lithological and paleon- 
tological evidence used for separation of Mamyt series. 


Kamennougol’nye otlozheniya basseina nizhego techeniya r. 
Khopra, G.M.YARIKOV. Geologiya Nefti i Gaza v 3 n 9 Sept 
1959 p 43-50. Carboniferous deposits in Lower Khoper basin; 
Lower and Middle Carboniferous are differentiated according 
to paleontological and lithological evidence; Upper Carboni- 
ferous is not present in section. 


Magmatizm Vostochnogo Sayana, A.I.LSULOEV. Sovetskaya 
Geologiya v 3 n 6 June 1960 p 3-25, 1 map, 1 table. Magmatic 
processes in Eastern Sayan Mountains; entire magmatic com- 
plex of area was produced by primary basic and granitic 
magmas; magmas of varying stages of voleanism, geosynclinal 
development, and orogenic cycle; Cr, Ni, Co, Pt, diamond, and 
asbestos deposits are genetically connected with basic and 
ultrabasic Proterozoic rocks; gold muscovite, and pegmatitic 
minerals are related to Upper Proterozoic granitoids, while 
Cu, Pb and Au are related to Salair granitoid formation. 


Noveishii vulkanizm i ego mesto v strukture i istorii Al’ 
piiskoi geosinklinal’noi oblasti yuga SSSR, E.E.MILANOV- 
SKII. Sovetskaya Geologiya n 4 Apr 1960 p 40-56. Recent 
voleanism and its place in structure and history of Alpine 
geosinclinal area; formation of mountainous structures, com- 
pleting development of Alpine geosinclinal area in south of 
Soviet Union, was accompanied in Caucasus and WBastern 
Carpathians by repeated powerful outbreaks of volcanism; in 
Caucasus there are five main zones of recent voleanism; these 
differ in their tectonic position and types of magmatic rocks. 
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Novye dannye o dokembriiskikh (siniiskikh) i nizhnepaleozoi- 
skikh otlozheniyakh zapadnoi chasti Kirgizskogo khrebta, A.F. 
STEPANENKO, Akademiya Nauk SSSR, Izvestiya, Seriya 
Geologicheskaya v 24 n 9 Sept 1959 p 66-79. New data on 
Precambrian (Sinian) and Lower Paleozoic deposits of 
western part of Kirghizian Range; stratigraphy and distribu- 


Lice in space of geological formations in Tien Shan Moun- 
ains. 


Novye dannye po stratigrafiii dokembriya Udsko-Zeiskogo 
raiona, V.N.MOSHKIN. Sovetskaya Geologiya v 3 n 6 June 1960 
p 105-10. Precambrian stratigraphy of Uda-Zeya region; region 
is divided into two parts; smaller northern part occupies 
southeastern end of Aldan shield and southern part con- 
stitutes zone of Proterozoic folded margin; stratigraphical 
section of northern part coincides with Archean section of 
central part of shield; metamorphic formations of southern 
part of region form independent complex, occupying higher 
stratigraphical position than Archean of Aldan shield. 


Novye dannye po stratigrafii i litologii nizhnego karbona 
Tuvy, M.I.GRAIZER. Akademiya Nauk SSSR, Izvestiya, Seriya 
Geologicheskaya v 24 n 9 Sept 1959 p 54-65. New data on 
stratigraphy and lithology of Lower Carboniferous of Tuva. 


O  kamennougol’nykh otlozheniyakh vostochnogo  sklona 
Baltiiskogo shchita v svyazi s ikh boksitonosnost’yu, A.I. 
KRIVTSOV. Akademiya Nauk SSSR, Izvestiya, Seriya Geolo- 
gicheskaya v 24 n 12 Dec 1959 p 10-27, map. Problem of 
Carboniferous deposits of eastern slope of Baltic shield in 
relation to bauxites; stratigraphy and lithology of Carboni- 
ferous formations ; paleoclimatological analysis of deposits and 
conditions favorable for formation of bauxite deposits. 


O nekotorykh voprosakh geologicheskoi nauki, A.G.BETEKH- 
TIN, D.S.KORZHINSKII, E.T.SHATALOV, F.K.SHIPULIN. 
Geologiya Rudnykh Mestorozhdenii n 2 Mar-Apr 1960 p 94-111. 
Problems of development of geological science; scientific basis 
for establishing regularities of distribution of mineral deposits ; 
study of relation of magmatic processes and ore genesis, rela- 
tion of platforms to geosynclines and associated mineral de- 
posits ; viewpoints respecting mineral resources of Soviet Union 
and 7-yr plan. 


O nizhnesiluriiskikh otlozheniyakh Yugo-Vostochnogo Zabai- 
kal’ya, V.N.KOZERENKO, A.A.LOKERMAN. Akademiya Nauk 
SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 8 Aug 1959 
p 100-4. Lower Silurian deposits of southeastern Transbaikal 
region; subdivision of Lower Paleozoic formations into four 
series, their lithology and paleontological characteristics. 


O proiskhozhdenii Kazansko -Sergievskogo progiba, A.S. 
NOVIKOVA. Akademiya Nauk SSSR, Izvestiya, Seriya Geolo- 
gicheskaya v 24 n 10 Oct 1959 p 28-41. Origin of Kazan- 
Sergievskii depression; depression formed in zone of pre- 
Devonian rocks of gabbro-diabase series; Devonian volcanic 
and voleanic-sedimentary deposits partially fill depression ; map. 


O stratigrafii nizhnepaleozoiskikh otlozhenii Yuzhnogo Ulu- 
tau (Tsentral’nyi Kazakhstan), A.L.KNIPPER. Sovetskaya 
Geologiya v 2 n 10 Oct 1959 p 122-31. Stratigraphy of Lower 
Paleozoic deposits of southern Ulutau (Central Kazakhstan) ; 
Upper Cambrian and Lower-Middle Ordovician series consist 
of calcareous and siliceous terrigenous deposits. 


Ob otsutstvii kontinental’nogo pereryva v nizhnekamen- 
nougol’nuyu epokhu v Volgo-Ural’skoi oblasti, M.F.MIRCHINK, 
R.O.KHACHATRYAN. Geologiya Nefti i Gaza v 3 n 9 Sept 
1959 p 28-35. Absence of continental unconformity during 
lower Carboniferous in Volga-Urals region; presence of Lower 
Carboniferous regional unconformity is denied on basis of 
stratigraphic correlation, lithological composition, and other 
studies of numerous cores. 


Osnovnye tekonicheskie struktury Urala i ikh proiskhozh- 
denie, A.A.PRONIN. Akademiya Nauk SSSR, Izvestiya, Seriya 
Geologicheskaya v 24 n 8 Aug 1959 p 67-76. Main tectonic 
structures of Urals and their origin; characteristics of 
Archean, Proterozoic (Riphean), Paleozoic, and Lower Meso- 
zoic structural stages; conditions of sedimentation, volcanism, 
and tectonics of each stage. 


Raschlenenie Turneisko-Vizeiskoi terrigennoi tolshchi yuga 
Kamsko-Kinel’skoi vpadiny, N.N.SOKOLOVA, G.I. TEODORO- 
VICH, R.O.KHACHATRYAN. Sovetskaya Geologiya v 2 n 10 
Oct 1959 p 20-32. Stratigraphic analysis of Tournaisian-Visean 
terrigenous beds in southern part of Kama-Kinel depression ; 
correlation is made on basis of fauna, flora and mineralogical 
composition, taking into account environment of tectonic move- 
ments and facial rock alterations; Lower Carboniferous ter- 
rigenous beds show that they represent single generally re- 
gressive sedimentary series. 


Raschlenenie verkhnego mela Dibrarskoi flishevoi zony, A.D. 
SULTANOV, K.A.ISMAILOV, Ch.A.TAIROV. Sovetskaya 
Geologiya v 3 n 5 May 1960 p 88-96. Subdivision of Upper 
Cretaceous of Dibrar Flysh zone; data, obtained as result of 
detailed lithologic-petrographie and microfauna investigations 
of Upper Cretaceous deposits of Dibrar outcrops, and boreholes, 
made possible outline of all stages; lithological composition, 
mineralogical correlation and microfauna guides are given. 
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Stratigrafiya devona i silura Magnitogorskogo sinklinoriya, 
O.A.NESTOYANOVA. Sovetskaya Geologiya v 2 n 11 Nov 
1959 n 17-28. Stratigraphy of Silurian and Devonian deposits 
of Magnitogorsk sinclinorium ; stratigraphic scheme of volcanic 
formations of eastern slope of South Urals; Silurian deposits 
are represented by three stages; Devonian volcanic formations 
are subdivided into number of series: between latter local 
breaks and unconformities are observed; three pyrite horizons 
are distinguished. 


Stratigrafiya i tektonika zelenokamennogo  sinklinoriya 
Baimakskogo raiona Bashkirii, V.S.SSHARFMAN. Sovietskaya 
Geologiya v 2 n 8 Aug 1959 p 33-45. Stratigraphy and tectonics 
of greenstone synclinorium of Baimak region in Bashkiria; 
author denies existence of large fractures between facial- 
tectonical zones and attaches great importance to transgressive 
and unconformable occurrence of individual series; existence 
of sharp angular unconformity between Middle Devonian and 
underlying Irendik series is suggested. 


Strukturno-fatsial-nve zony nizhnego kembriya i rifeya yugo- 
zapadnogo obramleniya Sibirskoi platformy, V.V.KHOMETOV- 
SKII. Akademiya Nauk SSSR, Izvestiya, Seriya Geologicheskaya 
v 24 n 10 Oct 1959 p 42-9. Structural-facial zones of Lower 
eines and Riphean of southwestern border of Siberian plat- 

orm. 


Taktonika i istoriya formirovaniya Ussuri-Khankaiskogo 
sredinnogo massiva, Yu.Ya.GROMOV. Sovetskaya Geologiya v 
2n 12 1959 p 40-51. Tectonics and history of formation of Us- 
suri-Khanka median massif; massif represents block of Pre- 
cambrian and Lower Paleozoic structures among younger 
folded structures of East-Asiatie geosyncline. 


Tektonicheskoe stroenie vostochnoi chasti malogo Kavkaza, 
E.Sh.SHIKHALIBEILI, G.P.KORNEV. Sovetskaya Geologiya v 
2 n 11 Nov 1959 p 44-58. Tectonic structure of eastern part of 
Caucasus Minor; positive structures are composed of Jurassic 
formations and dividing negative structures are occupied by 
Cretaceous and partly, by Paleogene-Neogene and Quaternary 
deposits; intrusives are related to structural development. 


Tektonika mezo-kainozoiskikh otlozhenii yuzhnoi_ chasti 
Zapadno-Sibirskoi nizmennosti v svete variatsionnogo analiza 
geologo-geofizicheskikh dannykh, I.V.DERBIKOV, E.I.BEN’KO. 
Sovetskaya Geologiya v 2 n 10 Oct 1959 p 67-80. Tectonics 
of Mesozoic-Cenozoic deposits of southern part of West 
Siberian lowland in light of geological and geophysical data; 
characteristic dip of beds is usually 1-2°; Mesozoic and Tertiary 
deposits were formed as result of tectonic movements in folded 
foundation during Mesozoic time. 


Spitsbergen. Old Red Sandstone of Eastern Ekmanfjorden, 
Vestspitsberge, D.L.DINELEY. Geol Mag v 97 n 1 Jan-Feb 
1960 p 18-32. Lower Old Red Sandstone deposits of Ekmanf- 
jorden belong mainly to Lykta division, but pale sandstones 
with Giganthaspis representing Kapp Kjeldsen division also 
occur in core of what is probably anticline; locally abundant 
vertebrate remains include guide fossil Doryaspis; various 


sedimentary structures suggest rapid deposition on broad 
shallow delta front. 
Stratigraphy. See also Geological Surveys; Geology—Terminol- 
ogy. 
Brazer Dolomite (Mississippian), Randolph Quadrangle, 


Northeast Utah, W.J.SANDO, J.T.DUTRO, Jr, W.C.GERE. 
Am Assn Petroleum Geologists—Bul v 438 n 12 Dec 1959 p 
2741-69. Problems concerning regional applications of ‘‘Brazer”’ 
as stratigraphic term; in its type area formation consists of 
850 ft of dolomite with few beds of quartz sandstone and 
limestone near top; lower two-thirds of formation has yielded 
fauna of Early Mississippian age that suggests correlation 
with Mission Canyon limestone of type Madison group; upper 
third of formation contains meager fauna interpreted as 
Late Mississippian in age. 

Correlation of Boskydell Sandstone in Southwestern Illinois, 
G.A.DESBOROUGH. Am Assn Petroleum Geologists—Bul v 
43 n 11 Nov 1959 p 2720-4. Boskydell sandstone of lower 
Tradewater group (Pennsylvanian) in southwestern [Illinois 
has marine fauna and contains small quartz pebbles as con- 
spicuous conglomeratic component in vicinity of type locality 
and may be important to correlation in section of lower 
Pennsylvanian lacking in marker beds. 


Granulometricheskaya Ritmichnost i ee ispol’zovanie dlya 
stratifikatsii i korrelyatsii peschano-glinistykh tolsheh, L.D. 
MIROSHNIKOV. Razvedka i Okhrana Nedr v 25 n 6 June 1959 
p 13-18. Granulometrie rhythmicity and its application to 
stratification and correlation of arenaceous-argillaceous series ; 
use of granulometric curves in interpretation of geological 
structures. 


K stratigrafii devonskikh otlozhenii Kuznetskogo basseina, 
M.A.RZHONSNITSKAYA. Sovetskaya Geologiyva v 2 n 9 
Sept 1959 p 20-31. Stratigraphy of Devonian deposits of 
Kuznetsk basin; in basin five structural facial types of 
Devonian cross-sections are outlined; Frasnian stage has two 
substages; Famennian stage is subdivided into lower Famen- 
nian substage, corresponding to Cytrospirifer tschernyschewi 
Khalf zone, and upper Famennian, represented all along 
margins of Kuznetsk basin by red beds. 
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Kamennougol’naya sistema i ee osnovnye stratigraficheskie 
podrazdeleniya, D.L.STEPANOV. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geologicheskaya v 24 n 11 Nov 1959 p 52-65. 
Carboniferous system and its principal stratigraphic subdivi- 
sions; correlation of Russian, West European, and North 
American Carboniferous formations, according to which Lower 
Carboniferous corresponds to sequence ranging from Kinder- 
hookian to Chesterian, Middle—to Morrowian-Desmoinesian, 
and Upper—to Missourian and Virginian. 


Osadochnye geologicheskie formatsii v stratigraficheskom 
aspekte, L.L.KHALFIN. Sovetskaya Geologiya v 2 n 10 Oct 
1959 p 11-17. Stratigraphic aspect of sedimentary geological 
formations; determination of stratigraphic position of forma- 
tions; interrelations of formations and series; correlation of 
formations of different biogeographical provinces and types; 
correlation of facially variable formations by means of key 
beds and levels. 


Osnovnye polozheniya ucheniya o geologicheskikh formatsi- 
yakh, V.ILPOPOV. Sovetskaya Geologiya n 4 Apr 1960 p 23-39. 
Fundamental principles of theory of geologie formations; in 
developing formation conceptions, general classification of 
major sedimentary and effusive formation units includes sub- 
division of intrusive, pneumatolytic-hydrothermal, and meta- 
morphic complexes; sedimentary complexes are divided into 
climatic and facies series, which contain specific mineral de- 
posits. 


Phosphoria, Park City, and Shedhorn Formations in Western 
Phosphate Field, V.E.McKELVEY (et al). US Geol Survey 
—Professional Paper n 313-A 1959 47 p, map. Phosphoria for- 
mation of Permian age consists of chert, carbonaceous mud- 
stone, and phosphorite at type locality in southeastern Idaho ; 
these rocks intertongue with and pass laterally into dominantly 
sandy sequence to south-central Montana and northwestern 
Wyoming and into dominantly carbonatie sequence in west-cen- 
tral Wyoming and northeastern Utah. 


Pigeon Point Formation of Late Cretaceous Age, San Mateo 
County, California, C.A.HALL, Jr, D.L.JONES, S.A.BROOKS. 
Am Assn Petroleum Geologists—Bul v 43 n 12 Dee 1959 p 
2855-65. Paleontologic evidence indicates that parts of Pigeon 
Point formation are of Campanian and probably younger age; 
Pigeon Point formation differs from type Chico formation in 
being much thicker, in presence of pebbly mudstones and 
rhythmically bedded sandstone and siltstone, and in having 
much more conglomerate and coarse-grained sandstone present 
throughout section. 


Problems of Stratigraphic Nomenclature and Classification, 
Upper Pennsylvanian, North-Central Texas, L.F.BROWN, Jr. 
Am Assn Petroleum Geologists—Bul v 438 n 12 Dec 1959 p 
2866-71. Writer is reporting questions which arose when trying 
to apply accepted terminology to lithie units in field or when 
critically reviewing literature; erecting series from groups; 
suppression of formation; redefining and raising rank of rock 
stratigraphic units, and use of time-stratigraphic boundaries 
vs lithologie contacts. 


Revision of Colorado Group on Sweetgrass Arch, Montana, 
W.A.COBBAN, C.E.ERDMANN, R.W.LEMKE, E.K.MAUG- 
HAN. Am Assn Petroleum Geologists—Bul v 43 n 12 Dec 
1959 p 2786-96. Writers propose that rocks formerly assigned 
to Colorado shale of Sweetgrass arch of northwestern Montana 
be divided into lower unit, Blackleaf formation with four 
Benen, and upper unit, Marias River shale with four mem- 
ers. 


Silurian Strata of Klamath Mountains, California, M.CHUR- 
KIN, Jr, R.L.LANGENHEIM, Jr. Am J Science v 258 n 4 
Apr 1960 p 258-73. Eugeosynclinal suite comprising shale, vol- 
canie graywacke, quartz arenite, bedded chert, limestone and 
tuff crops out along Willow Creek, west of Gazelle; fossils 
from limestone are described; Silurian sedimentary rocks are 
sueceeded in thrust fault contact by phyllite and semischist 
in western part of area; igneous bodies intrude both sedi- 
mentary and metamorphic rocks; Tertiary and Quaternary 
flows and alluvial truncate all older rocks 


Simple Stereophotographie Field Method of Rock Outerop 
Description for Geologist, R.A.PRUSOK, J.R.EGE. Photo- 
grammetric Eng v 26 n 1 Mar 1960 p 98-100. Stereophoto- 
graphs for study of rock outcrop descriptions can be taken 
by field geologist using ordinary hand camera, army field- 
type stereoscope, and simple photographie procedure; results 
give three-dimensional record of stratigraphic structures. 


Stratigraficheskoe polozhenie i vozrast uglenosnykh otlo- 
zhenii Dagestana, V.T.FROLOV. Sovetskaya Geologiya v 2 n 
9 Sept 1959 p 82-42, table. Stratigraphic position and age 
of coal-bearing formations in Dagestan; Jurassic coal-bearing 
formations of great thickness are divided into series cor- 
responding to separate periods of geological development of 
region; coal-bearing sediments are correlated with argillaceous 
formations developed in southern part of Dagestan in Samur 
River basin. 


Stratigraphic Position of Shunda Formation, S.J.NELSON, 
H.R.RUDY. Alberta Soe of Petroleum Geologists—J v 7 n 11 
Nov 1959 p 257-9. Type Shunda formation of Nordegg area 
is laterally related to upper member of type Banff formation 


Structural. 
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at Banff, Alberta; it is suggested that Shunda be considered 
part of Banff formation, and that term “Rundle” be applied 
to strata overlying Shunda. ' 


Stratigraphy and Uranium Content of Chattanooga Shale 
in Notheastern Alabama, Northwestern Georgia, and Eastern 
Tennessee, L.GLOVER. US Geol Survey—Bul n 1087-E 1959 
p 133-68, 5 plates. Along eastern margin of late Chattanooga 
sea, stable shelf conditions prevailed but degree of stability 
was less than that to west in Eastern Highland Rim area; 
this is reflected in lithology; less stable conditions of deposi- 
tion and wide distribution of phosphatic black shale account 
for uranium content less than 0.005%. 


Stratigraphy of Jackson Group (Eocene), South-Central 
Texas, D.H.EARGLE. Am Assn Petroleum Geologists—Bul v 
43 n 11 Nov 1959 p 2623-35. Jackson group consists in descend- 
ing order of Whitsett, McElroy, Wellborn sandstone, and Cad- 
dell formations; lithology and paleontologic characteristics 
of formations. 


Stratigraphy of Trenton Group St. Lawrence Lowland, 
Quebec, T.H.CLARK. Geol Assn Canada—Proc v 11 Dec 1959 
p 13-21, map. Correlation of Trenton group between Ontario, 
Montreal, and Grondines-Newville. 


Subsurface Study of Greenbrier Limestone in West Virginia, 
R.R.FLOWERS. West Virginia. Geol & Economie Survey— 
Report Investigations n 15 1956 17 p. (received Apr 1960). 
Greenbrier is fairly pure limestone except for many sandstone 
members in middle and lower parts in northern and western 
West Virginia and sandy dolomitic or dolomite members of 
lower Greenbrier series in most of state; Greenbrier series 
extends into parts of Pennsylvania, Maryland, Virginia, 
Kentucky, and Ohio; details on key beds. 


Symposium on Concepts of Stratigraphic Classification and 
Correlation. Am J Science v 257 n 10 Dee 1959 p 6738-785. 
Following group of papers included: Introduction, G.E. 
MURRAY, 673; Towards Harmony in Stratigraphic Classifica- 
tion, H.D.HEDBERG, 674-83; Meaning of Correlation, J. 
RODGERS, 684-91; Stratigraphic Units in Space and Time, 
H.E.WHEELER, 692-706 ; Stratigraphy—tTraditional and 
Modern Concepts, T.P.STOREY, J.R.PATTERSON, 1707-21; 
Separation of Strata; Paleozoic Limestones of Williston 
Basin, A.D.CUMMING, J.G.C.M.FULLER, J.W.PORTER, 
722-33; Role of Fossils in Defining Rock Units With Examples 
From Devonian of Western and Arctic Canada, D.J.Mc- 
LAREN, 734-51; Techniques of Molluse Zonation in Texas 
Cretaceous, K.YOUNG, 1752-69; Stratigraphic Concepts in 
Vertebrate Paleontology, J.A.WILSON, 770-8. 


r See also Geology—Sedimentation ; Geology—Tecton- 
ics; Geology—Utah; Geology—Weathering; Mineralogy. 


Apparent-Dip Computer, L.R.SATIN. Geol Soe America— 
Bul v 71 n 2 Feb 1960 p 231-3. Tables and mechanical aids 
to compute apparent dip based on trigonometric relationship 
between true dip, apparent dip, and acute angle between 
strike of bed desired vertical section, which is called ‘‘con- 
vergence angle’’. 


Boudinage Structure in West Cork, Ireland, K.COE. Geol 
Mag v 96 n 8 May-June 1959 p 191-200, plate. Principle 
break-up of competent beds is into boudins with separation 
parallel to dip of bedding, but where exposure permits ex- 
amination in three dimensions it can be seen that incipient 
boudinage is developed with separation parallel to strike of 
bedding; structure is shown to have originated after main 
phase of folding by horizontal forces acting on steeply in- 
clined beds. 


Deformation of Early Linear Structures in Areas of Re- 
peated Folding, J.G.RAMSAY. J of Geology v 68 n 1 Jan 1960 
p 75-83, map, plate. Geometry of originally rectilinear struc- 
tures deformed during later phase of fold movement; linea- 
tions lying on surface which is deformed by concentrie fold- 
ing have their locus on partial cone, whereas those lying on 
surface folded in similar manner have their locus on plane; 
method of determining actual movement or a-direction of 
particles during similar folding. 


Determining Direction of Flow in Basalts, A.C.WATERS. 
Am J Science v 258A (Bradley Vol) 1960 p 350-66. Structural 
features are used to determine direction of advance of in- 
dividual lava flows; inclined columnar joints in flow interiors 
pitch toward source of lava, spiracles rise from bottoms of 
flows, and bend or trail out downstream, and primary foreset 
bedding develops in most palagonite complexes. 


Experimental Study of Deformation and Fracture of M 
K.MOGI. Tokyo Univ. Earthquake Research Inst—Bul a 
pt 1 Mar 1959 p 155-70. Fluctuation of compression strength 
of stress application; experimental procedure; relation be- 
tween compressive fracture strength and rate of stress ap- 
plication ; fluctuation and spatial distribution of fracture 
strength; elasticity and stress strain curve; effect of rate 


of stress application in marble is not remarkable as com 
with that of concrete. iia 


Fine Air-Heave Structure from Old Red Sandst - 
arkshire, Seotland, W.D.I.ROLFE. Geol Mag ed 4 ret 
Apr 1960 p 183-6, plate. Occurrence of air-heave structures 
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in playa sediments from Scottish Old Red; it is suggested that 
structures were formed on beaches of Lake Caledonia, during 
storm, seich, or heavy rainfall. 


Flow Structures in Sedimentary Rocks, J.E.PRENTICE. 
Eh of Geology v 68 n 2 Mar 1960 p 217-25, plate. Oriented 
sedimentary structures from graywacke sequences in North 
Lancashire and Devonshire, England, originated by horizontal 
flow of sediment, induced either by drag or depositing cur- 
rent or by sliding down slope. 


Intra-Stratal Flow and Convolute Folding, E.WILLIAMS. 
Geol Mag v 97 n 3 May-June 1960 p 208-14. Lateral Intra- 
stratal laminar flow of liquefied beds, according to flow pat- 
terns mainly determined by distribution of parts of layers 


that have remained solid, appears to account satisfactorily 
for internal folding. 


On Convolute Bedding in Lower Ludlovian Rocks of North- 
East Radnorshire, C.H.HOLLAND. Geol Mag v 96 n 38 May- 
June 1959 p 230-6, plate. Convolute bedding in calcareous 
siltstones probably of Monograptus tumescens zone; examples 
of true slump structures from same area are given for com- 
parison ; mode of formation of convolute bedding. 


Origin of Convoluted Laminae, J.E.SANDERS. Geol Mag v 
97 n 5 Sept-Oct 1960 p 409-21. Convolutions arise when 
formerly cohesionless sand grains become cohesive after 
deposition and respond to increased shearing due to higher 
current velocity by decollement type adjustment with plane 
or planes of adjustment located within, or in some cases at 
or below base of growing sandstone bed. 


Petrofabric Analysis of Fold, T.K.BALL. Am J Science v 
258 n 4 Apr 1960 p 274-81. Petrofabric method whereby 
polygenetic folds can be analyzed is described; method has 
been applied to study of tectonic history of fold from Gram- 
pian Highlands of Scotland; earlier deformation was pro- 
duced by shearing followed by accordion folding, utilizing 
same S-planes. 


Principles of Structural Stability of Underground Salt 
Cavities, S.SSERATA, E.F.GLOYNA. J Geophysical Research 
v 65 n 9 Sept 1960 p 2979-87. Theory of plasticity is applied 
to evaluation of stress and strain conditions of salt cavities; 
concept of yielded zone which develops around cavities is 
introduced, and theoretical development of extent and stress 
distribution of zone is illustrated through use of ideal 
spherical and cylindrical cavities under uniform triaxial 
compression. 


Problems of Fault Nomenclature, J.C-CROWELL. Am Assn 
Petroleum Geologists—Bul v 43 n 11 Nov 1959 p 2652-74, (dis- 
cussion) v 44 n 4 Apr 1960 p 501-5. Definition of slip, separa- 
tion, throw and heave, normal fault, and reverse fault; 
recommendations for elaboration of nomenclature. 


Relationship Between Joints and Fault Patterns in Eskdale 
Granite (Cumberland) and Adjacent Borrowdale_ Volcanic 
Series, R.J.FIRMAN. Geol Soc London—Quarterly J v 115 n 
463 Oct 25 1960 p 317-45 (discussion) 845-7. Distribution, dip 
and strike of low angled joints corresponds with that of 
aplites and pegmatites and suggests that most of low angled 
joints were formed at early stage in emplacement of granite; 
very few of high angled joints show similar correlation with 
aplites and pegmatites and majority are thought to have been 
formed by later north-to-south stress. 


Relationships Between Length of Are and Thickness of 
Ptygmatically Folded Veins, H.RAMBERG. Am J Sciences v 
258 n 1 Jan 1960 p 36-46. Certain aspects of folding of com- 
petent rock layer (ptygmatic vein) embedded in incompetent 
rocks is treated theoretically; relationship between initial 
wavelength, thickness of competent layer, and viscosity co- 
efficient of competent and incompetent rocks; buckling layer 
gives rise to sinusoidal contact strain in host; depth of 
penetration of contact strain into host is calculated. 


Rock Deformation. Geol Soc America—Memoir n 79 Mar 1 
1960 382 p, 42 plates. Symposium of following papers pre- 
sented: Orientation of Anisotropic Minerals in Stress Field, 
G.J.F.MacDONALD, 1-8; Orientation of Anisotropic Minerals 
in Stress Field: Discussion, W.F.BRACE, 9-20; Annealing 
Recrystallization in Calcite Crystals and Aggregates, D.T. 
GRIGGS, M.S.PATERSON, H.C.HEARD, F.J.TURNER, 21-37; 
Deformation of Rocks at 500 to 800 C, D.T.GRIGGS, F.J. 
TURNER, H.C.HEARD, 39-104; Experiments on Compaction 
and Cementation of Sand, J.C.MAXWELL, 105-32; Experi- 
mental Deformation of St. Peter Sand: Study of Cataclastic 
Flow, I.BORG, M.FRIEDMAN, J.HANDIN, D.V.HIGGS, 133- 
91; Transition from Brittle to Ductile Flow in Solenhofen 
Limestone as Function of Temperature, Confining Pressure, 
and Interstitial Fluid Pressure, H.C.HEARD, 193-226; Creep 
of Solenhofen Limestone under Moderate Hydrostatic Pressure, 
E.C.ROBERTSON, 227-44; Torsion of Yule Marble under 
Confining Pressure, J.HANDIN, D.V.HIGGS, J.K.O’BRIEN, 
245-74; Petrofabric Analysis by Means of X-Ray Diffracto- 
meter, D.V.HIGGS, M.FRIEDMAN, J.E.GEBHART, 275-92; 
Faulting as Velocity Discontinuity in Plastic Deformation, 
H.ODE, 293-321; Mechanism of Seismic Faulting, E.OROWAN, 
323-45; Observations on Fracture and Hypothesis of Earth- 
quakes, D.GRIGGS, J.HANDIN, 347-64. 
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Schistosité de dislocation, B.M.ADERCA. Sociéte Géologique 
de Belgique—Bul v 83 n 1-5 Oct 1959-Feb 1960 p 101-13, plate. 
Dislocation schistosity ; characteristics of schistosity associated 
with thrust planes of southern Belgian coal basin; interpreta- 
tion of schistosity and its practical aspects. 


Sedimentary Structures in Epiodotic Grits of Skye, J. 
SUTTON, J.WATSON. Geol Mag v 97 n 2 Mar-Apr 1960 p 
106-22. Trough cross stratification of type known as festoon 
bedding is widely developed in coarser grits; finer grained 
sandstones show curly bedding structures due to post deposi- 
tional disturbances; siltstones and mudstones are characterized 
by fine lamination and by ripple-marks, minute graded bedding 
and desiccation cracks; orientation of cross laminae in 
festoon bedded grits indicates that currents flowed towards 
north-east or east. 


Structural Behavior of Quartzite in Migmatite Area, 
Tanganyika, P.E.LBROWN. Geol Mag v 97 n 3 May-June 
1960 p 250-4, 1 plate. Quartz magnetite rocks occur as lenses 
in area of migmatitic mica gneiss and have acted as resisters 
to deformation as well as migmatization; due to plastic de- 
formation in enclosing gneisses quartzite lens now strikes per- 
pendicular to trend of other resisters which are abruptly 
truncated. 


Sweden. Description to Accompany Map of Pre-Quaternary 
Rocks of Sweden, N.H.MAGNUSSON, P.THORSLUND, F. 
BROTZEN, B.ASKLUND, O.KULLING. Sweden, Sveriges 
Geologiska Undersokning—Oversiktskartor Ser Ba n 16 1960 
177 p. Precambrian alkaline rocks of Sweden, Cambro-Silurian, 
Mesozoic, and Tertiary; geology of Caledonian Mountains and 
of adjacent parts of Sweden; Caledonides of Swedish Lapland; 
Precambrian is divided into Algonkian, Svionian, Karelian, 
Gothian and Dalslandian cycles; petrology, stratigraphy, and 
geological history of Sweden by areas. 


Forekomsten ac tungmineral i kaolinen pa Ivo, S.HJELM- 
QVIST. Sweden. Sveriges Geologiska Undersokning—Arsbok 
Ser C n 569 1959 13 p. Occurrence of heavy minerals in 
kaolin of Ivo; kaolinized Archean granite is preserved with- 
out movement, and kaolin, now worked for technical purposes, 
contains topaz together with secondary siderite and biotite 
in heavy fractions; heavier fractions contain zircon, spinel 
and secondarily formed pyrite, limonite, marcasite, and also 
small quantities of ilmenite, magnetite, and cassiterite. 


Rocks and Stratigraphy of Ledfat Area, Vasterbotten 
County, Northern Sweden, J.OFFERBERG. Sweden. Sveriges 
Geologiska Undersokning—Arsbok Ser C n 564 1959 45 p, 2 
maps. Precambrian supercrustal rocks of Ledfat area in 
northern part of Vasterbotten county rest unconformably 
upon voleanics belonging to Archaean Arvidsjaur_ series; 
Ledfat series is nonmarine equivalent to mainly marine 
Elvaberg series of Skellefte field; stratigraphy of lLedfat 
series. 

Switzerland. Paleocurrent Structures and Paleogeography of 
Ultrahelvetic Flysch Basins, Switzerland, K.J.HSU. Geol 
Soe America—Bul v 71 n 5 May 1960 p 577-610. Basins were 
created as result of isostatic adjustment subsequent to episode 
of pre-Maestrichtian folding; Schlieren Flysch, Leissigen 
Flysch, and Sandstone Flysch near Adelboden were deposited 
in row of near shore deep sea basins just south of shallow 
shelf sea where carbonates of Helvetic facies accumulated ; 
Waggital Flysch and Gurnigel Flysch were deposited farther 
offshore. 


Tanganyika. Air-Photo Lineaments in Mpanda Area, Western 
Province, Tanganyika, Africa, G-HENDERSON. Am Assn 
Petroleum Geologists—Bul v 44 n 1 Jan 1960 p 53-71. Similar- 
ity was observed between lineament pattern in basement and 
that in overlying Bukoban sediments and also between pattern 
in two areas of different structural history within Bukoban ; 
it is suggested that one possible explanation of this may be 
found in repeated movements along old lines of weakness ; 
similarity between basement and Bukoban lineament patterns. 


Records of Geological Survey of Tanganyika. Tanganyika— 
Geol Survey—Records v 7 1957 (published 1959) 106 p, 7 
maps. (received May 1960). Stratigraphy structure, igneous 
geology and economic geology described by 15 authors; eco- 
nomic geology surveys; special investigations include helium 
and hot springs; petrological and mineralogical studies of 
soapstones. 


Tasmania. Geology of Cradle Mountain Reserve, I.B.JENNINGS. 
Tasmania. Dept Mines—Tech Reports n 3 1958. 1959 p 73-8, 
1 map. Stratigraphic units comprise Precambrian basement, 
Permo-Triassic sediments, Jurassic dolerite, Pleistocene glacial 
and peri-glacial deposits, Quaternary talus and screes, Recent 
soils and peaty. soils; low grade mineralization containing 
pyrite, copper and galena occurs in Pelion Hut; tin and 
tungsten deposits occur along Upper Forth Valley; coal 
measures are present in Permian deposits. 


Geology of Rossarden-Storeys Creek District, A.H.BLIS- 
SETT. Tasmania. Geol Survey—Bul n 46 1959 120 p, map. 
Area consists of folded lower Paleozoic rocks intruded by 
granite with accompanying tin and tungsten mineralization ; 
Permian sediments containing coal seams unconformably over- 
lie granite and Paleozoic rocks; mines and prospects, 
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Tectonics. See also Coal Geology; Earthquakes; Geology— 


Structural ; Geology—Theory ; Seismology. 


Analysis of Some Recent Geosynclinal Theory, A.KNOPF. 
Am J Science v 258A (Bradley Vol) 1960 p 126-36. Origin of 
term geosyncline; relation of geosynclines to orogeny; mean- 
ing of term geosyncline; Stille’s classification of geosynclines ; 
magmatism and orogeny in relation to geosynclines ; critiques 
of geosynclinal doctrine; recognition of modern geosynclines ; 
critical limit of filling of geosyncline; restoration of ortho- 
geosynclinal condition; regeneration in its applicability to 
ore deposits. 


Anatomy and Habitat of Low-Angle Thrust Faults, P.B. 
KING. Am J Science v 258A (Bradley Vol) 1960 p 115-25. 
Low-angle thrust faults are faults with reverse movement, 
which dip at low angles; two examples, Pine Mountain fault 
of Appalachian region and Johnnie-Wheeler Pass fault of 
Cordilleran region, illustrate geometry; low-angle thrust 
faults characterize mainly miogeosynclinal realm, and in 
many places seem to have formed near margins of sedimentary 
basins or along boundaries between one sedimentary basin and 
another. 


Azimuths of Primary Linear Structures in Folded Strata, 
T.N.NORMAN. Geol Mag v 97 n 4 July-Aug 1960 p 338-43. 
Primary linear structures on plunging folds, when rotated 
to horizontal about strike of bedding plane, are clearly not 
in their original “primary” directions; amount and sign of 
error has been studied and method of “plunge correction” 
is suggested. 


Cross-Folding in Gramscatho Beds at Helford River, Corn- 
wall, J.L.M.LAMBERT. Geol Mag v 96 n 6 Nov-Dec 1959 p 
489-96. Style of folding can be explained by unidirectional 
regional stress acting normal to apical planes of folds. 


Deformation Features in Cataclastic Quartz, G.JENKINS. 
Geol Mag v 97 n 1 Jan-Feb 1960 p 738-81, plate. Petrofabric 
analysis carried out on Carboniferous rocks involved in 
thrust masses of Benton system in Pembrokeshire; evidence 
is contributed, which indicates stages of fracturing and 
erystallographie control in deformation of individual quartz 
grains. 


Diastrophism and Mountain Building, M.P.BILLINGS. Geol 
Soe America—Bul vy 71 n 4 Apr 1960 363-98. Relative im- 
portance of various types of diastrophism and their relation 
to mountain building; mountain building should not be 
equated with one type of diastrophism; successful theory of 
diastrophism and mountain building must explain horizontal 
compression that is essential to form belts of folded and 
thrust faulted strata; extensive vertical movements, with or 
without high angle faulting, and unrelated to folding, and 
extensive strike-slip faults. 


Eine tektonische Analyse des steirischen Erzberges, W. 
FRITSCH. Berg- u Huettenmaennische Monatshefte v 105 n 
10 Oct 1960 p 225-31. Tectonic analysis of Styrian Erzberg; 
petrofabrie study of rocks from formations of different age; 
evaluation of microscopic structural features; interpretation 
of folding and faulting. 


Horizontal Movement in Earth’s Crust, C.A.WHITTEN. J 
Geophysical Research v 65 n 9 Sept 1960 p 2839-44. New 
method of analysis of reobservations for determining hori- 
zontal movements; changes in angles in network indicate 
presence of strain or deformation within crust; this type of 
analysis will also indicate small displacements which may 
oecur along fault lines in area of seismic activity; results of 
application of this technique to resurveys along San Andreas 
Fault in California. 


Le role de la pression fluide dans les déformations tec- 
toniques, J.GOGUEL. Société Géologique de France—Bul Sec 
7 v 1n 6 May 1960 p 571-8. Role of fluid pressure in tectonic 
deformations; it was established during petroleum prospecting 
that underground fluids could be under pressure superior to 
that of their hydrostatic equilibrium; this phenomenon re- 
duces friction during formation of faults or overthrusts. 


Minor Lineations in Pacific Basin, H.W.MENARD. Geol 
Soe America—Bul v 70 n 11 Nov 1959 p 1491-5. Two patterns 
of minor lineations are identified, pinnate pattern centered 
on major lineations, and less definite herringbone pattern 
extending across crustal blocks and changing direction at 
fracture zones in northeastern Pacific. 


On Instability and Folding Deformation of Layered Visco- 
elastic Medium in Compression, M.A.BIOT. ASME—Trans—J 
Applied Mechanics vy 26 Ser E n 8 Sept 1959 p 398-400. Dis- 
cussion is of primary interest to geologist since it furnishes 
for first time, quantitative basis for evaluation of folding 
and other tectonic features of stratified rock formations; 
there are also technological applications connécted with 
buckling failure of inhomogeneous structural material; prob- 
lem treated with particular attention to effect of interfacial 
adherence of layer and medium, and to evaluation of folding 
amplitude. 


On Tectonic Environment of Basic Magma, G.A.JOPLIN. 
Geol Mag v 97 n 5 Sept-Oct 1960 p 363-8. Attempt made to 
show that basic magma is associated with vertical and not 
with folding movement, that basic intrusions take form of 


high levels, and that differentiation in-situ is common. 


Orogenetic Significance of Soft Layer at 140 km. Depth, 
A.E.SCHEIDEGGER. J of Geology v 68 n 2 Mar 1960 p 
177-81. Effect of presence of decoupling zone at specified 
depth upon various theories of orogenesis; it is shown that 
all those theories of mountain building which are based 
upon assumption that crustal shortening is cause of mountains, 
are affected to extent that shortening required is now much 
less than previously estimated; other theories of mountain 
building are only superficially affected. 


Role of Crustal Energy in Origin of Rift Valleys, D.W. 
BISHOPP. Geol Soe S Africa—Trans & Proc v_ 62 1959 p 
151-9 (discussion) 161-5. In interplay of gravitation and 
thermal forces, latter may entirely dominate former, and 
over-ride all questions of isostatic equilibrium; rift valleys 
seem to be closely related to Moho-layer which, it is suggested, 
is seat of main transformations of energy and source of 
enclaves of hot, gas charged magma; genesis of geosynclines, 
with their associated vulcanicity. 


Role of Fluid Pressure in Mechanics of Overthrust Fault- 
ing, M.K.HUBBERT, W.W.RUBEY. Geol Soe America—Bul 
v 71 n 5 May 1960 p 611-28. Discussion by H.P.LAUBSCHER 
of paper indexed in Engineering Index 1959 p 557 from Feb 
1959 issue and reply by authors. 


Shear Failure of Anisotropic Rocks, J.C.JAEGER. Geol 
Mag v 97 n 1 Jan-Feb 1960 p 65-72. Two-dimensional theory 
of two simple generalizations of Coulomb-Navier criterion for 
shear failure is developed; material with single plane of 
weakness; layered material whose shear strength varies con- 
tinuously from maximum in one direction to minimum in 
perpendicular direction; numerical results for case of uni- 
axial compression and experimental results. 


Symposium on Cross-Folding. Geologie en Mijnbouw v 39 
n 5 May 1960 p 149-97. Following group of papers included: 
Some Crossfolds and Related Structures in Northern Scotland, 
J.SUTTON, 149-62; Relations Between Folding and Meta- 
morphism in Central Pyrenees, and Their Chronological Suc- 
cession, H.J.ZWART, 163-80; Example of Time Sequence 
of Tectonic Movements in Schiefergebirge of Rhein, R.LHOEP- 
PENER, 181-8; Crossfolding in Non-Metamorphie of Can- 
tabrian Mountains and in Pyrenees, L.U.de SITTER, 189-94; 
Conclusion and Conjectures on Successive Tectonic Phases, 
L.U.de SITTER, 195-7. 


Zony  perikratonnykh opuskanii-platformennye  struktury 
pervogo poryadka, E.V.PAVLOVSKII. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geologicheskaya v 24 n 12 Dee 1959 p 38-9. 
Zones of pericratonic subsidences as platform structures of 
first order; zones outlined as platform structures besides 
shields; syneclises, and anticlises; examples of pericratonic 
depressions. 


Terminology. See also Geology—Stratigraphy. 


Accretion-Gley and Gumbotil Dilemma, J.C.FRYE, P.R. 
SHAFFER, H.B.WILLMAN, G.E.EKBLAW. Am J Science v 
258 n 3 Mar 1960 p 185-90. Inclusion of materials of dif- 
ferent origins under terms “‘gley’”’ and “‘gumbotil’’ has led to 
misinterpretations and confusion; it is suggested that in 
Pleistocene geology gley be used only for gleyed material in 
developed soil profile, and accretion-gley be used to designate 
deposited materials; gumbotil should be restricted in applica- 
tion to materials developed in situ; if such restriction is not 
generally accepted, term gumbotil should be abandoned. 


Cornstone, J.R.L.ALLEN. Geol Mag v 87 n 1 Jan-Feb 
1960 p 43-8. Two dissimilar rocks have been confused under 
title “cornstone’’; one is concretionary limestone, other cal- 
careous conglomerate; return to names “‘coneretionary corn- 
stone’”’ and “‘conglomeratic cornstone’”’ is advocated since rocks 
differ in their significance; conglomeratiec cornstones, intra- 
formational in character, point to sudden increases in current 
activity; coneretionary cornstones suggest declines in sup- 
plies of clastic detritus. 


Geological Nomenclature, A.A.G.SCHIEFERDECKER (Edi- 
tor). Netherlands. Roy Geol & Min Soc 1959 523 p. $12.00. 
Nomenclature of geological terms in English language, to- 
gether with their Dutch, French and German equivalents; 
terms are listed separately for geomorphology, genetic physi- 
ography, stratigraphy, tectonic geology, geophysics, volean- 
ology, orogenesis, mineral deposits, and petrology. 


K_ yoprosu o nomenklature effuzivnykh gornykh porod, E.K. 
USTIEV. Akademiya Nauk SSSR, Izvestiya, Seriya Geologi- 
cheskaya v 24 n 11 Nov 1959 p 3-7. Problem of nomen- 
clature of effusive rocks; principles of existing nomencla- 
tures; usage for paleovoleanic and neovoleanic groups of 
effusives compared. 


Origin and Use of Word ‘Shale’, H.A.TOURTELOT. Am J 
Science Vv 258A (Bradley Vol) 1960 p 835-48. Shale is word of 
Teutonic origin as class name for fine-grained rocks and 
more precisely as name for laminated clayey rocks; use of 
term seems permissible and justifiable. 


Symmictite: Name for Nonsorted Terrigenous Sedimentary 
Rocks That Contain Wide Range of Particle Sizes, R.F. 


Theory. 
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FLINT, . J.E.SSANDERS, J.RODGERS. Geol Soc America— 
Bul Vv 71 n 4 Apr 1960 p 507-10. Existing terminology of till- 
like sedimentary deposits tends to emphasize genesis without 
considering all possible modes of origin and to suggest rela- 
tionships to tillite; therefore new terms (symmicton for 
sediment, symmictite, for lithified equivalents) are proposed 
for nonsorted, nonealeareous, terrigenous deposits composed 
of sand and/or larger particles in muddy matrix. 


Term Eucrite, M.J.Le BAS. Geol Mag v 96 n 6 Nov-Dec 
1959 p 497-502. Because of lack of agreement over interpre- 
tation of word, author proposes that its use should be dis- 
continued and term ‘‘gabbro’’ utilized in its place. 


See also Coal -Geology—Theory ; Geochemistry ; Miner- 
alogy; Ore Deposits—Theory ; Petroleum Geology—Theory. 


Accretion of Cosmic Matter to Earth, H.PETTERSSON. 
Endeavour v 19 n 75 July 1960 p 142-6. Deep sea samples 
taken on Challenger expedition of 1872-76, and analysis of 
Arctic snow made at about same time, demonstrated accre- 
tion ; recently sufficient samples were obtained, corresponding 
to geologically considerable periods of time, to estimate 
temporal and geographical variation of fall of matter of 
cosmic origin; recent investigations of long deep sea cores 
and of air samples taken at observatories remote from indus- 
trial activity are reviewed. 24 refs. 


Convection Currents in Earth’s Mantle, A.L.LICHT. J Geo- 
physical Research v 65 n 1 Jan 1960 p 349-53. Current’s 
velocity is found to be 3.6 em/yr, corresponding to overturn 
time of 1.75x108 yr; temperature perturbation is found to 
be 9.7 C; flow is found to impose distortion of 159 m on 
earth’s crust and distortion of 237 m on surface of core; mass 
loadings associated with these distortions were calculated 
as shee dyne/cm2 at top, and 8.9x107 dyne/em at bottom of 
mantle. 


Ein neues’ geologisches Thermometer, G.STADNIKOFF 
(STADNIKOV). Glueckauf v 95 n 5 Feb 28 1959 p 299-300. 
New geological thermometer; alteration of properties of 
argillaceous rocks by heating or cooling is used as indicator 
of temperature to which rocks were subjected in past; proper- 
ties which change due to temperature are: swelling in water, 
absorption of water vapor, accumulation of dyestuff, and 
capacity to exchange cations. 


Evidence for Abrupt Change in Climate Close to 11,000 
Years Ago, W.S.BROECKER, M.EWING, B.C.HIEEZEN. 
Am J Science v 258 n 6 June 1960 p 429-48. Evidence from 
number of geographically isolated systems suggests that warm- 
ing of world wide climate which occurred at close of Wiscon- 
sin glacial times was extremely abrupt; radiocarbon age 
determinations suggest that changes occurred in less than 
1000 yr close to 11,000 yr ago. 


Evidence on History of Sea Water From Chemistry of 
Deeper Subsurface Waters of Ancient Basins, K.E.CHAVE. 
Am Assn Petroleum Geologists—Bul v 44 n 3 Mar 1960 p 
857-70. Subsurface waters of ancient basins are thought to 
be remnants of sea water entrapped with sediments at time 
of their deposition ; post-depositional alteration of these waters 
is investigated; it is concluded that magnitude of modifying 
processes are so great that it is unlikely that evidence on 
ancient sea water chemistry can be obtained from study of 
subsurface waters. 


Extractability of Humie Acid from Coalified Logs as Guide 
to Temperatures in Colorado Plateau Sediments, I.BREGER, 
J.C.CHANDLER. Economic Geology v 55 n 5 Aug 1960 p 1039- 
47. Coalified logs in Triassic and Jurassic sediments of Colo- 
rado Plateau have been exposed to alkaline groundwater; ex- 
traction of humic acids is temperature dependent; study of 
residual humic acids in logs has indicated that temperatures 
up to but not over 120 C prevailed in sediments; this tempera- 
ture corresponds with that to be expected from geothermal 
gradient and estimated from mineralogic evidence. 


Geophysical Speculations on Origin of Stepped Erosion 
Surfaces, W.F.GEYL. J of Geology v 68 n 2 Mar 1960 p 
154-76. Hypothesis is put forward that stepped erosion sur- 
faces are ultimately caused by continental “shift”? induced 
by deep convection currents: new ocean capacity is created 
in “oceanogenic’”? zone, while smaller ocean capacity is lost 
in orogenic zone, leading to eustatic drop of sea level; this 
causes rejuvenation of erosion in nonorogenic land masses, 
which tend to rise isostatically. 


Katagenez, A.I.LPEREL’MAN, Akademiya Nauk SSSR, Izves- 
tiya, Seriya Geologicheskaya v 24 n 8 Aug 1959 p 10-19. 
Katagenesis; katagenesis is process of alteration of rocks by 
ground waters in supergene zone; geochemical types of kata- 
their distribution in space, and possible use in 


genesis, 
prospecting. 
Mathematical Methods in Geology, A.E.SCHEIDEGGER. 


Am J Science v 258 n 3 Mar 1960 p 218-21. Analysis is made 
of various possible methods of investigation in Earth sciences ; 
it is shown that, whereas much effort has been directed 
toward observation of data, theoretical analysis of these 
data and that of intuitive inferences gained therefrom has 
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been somewhat lacking; hope is expressed that mathematical 
analysis will become of age in Earth sciences as it has in 
other disciplines. 


Migration and Continental Drift, A.H.CHEETHAM. Am 
Assn Petroleum Geologists—Bul v 44 n 2 Feb 1960 p 244-51. 
Though North Atlantic Ocean is barrier to migration, inter- 
change of warm-water shelf benthos between North America 
and Europe was not unusual event in Tertiary time; possible 
explanations for this area: nearness of North America and 
Europe before they drifted apart later in Cenozoic; bridging 
of North Atlantic by continuous warm-water shelf, or sweep- 
stakes dispersal by currents, eastward across northern 
Atlantic and westward nearer equator. 


Molecular Diffusion Rates in Supercritical Water Vapor 
Estimated from Viscosity Data, M.WALTON. Am J Science v 
258 n 6 June 1960 p 385-401. Recent theoretical and experi- 
mental results are used to extrapolate values for viscosity of 
supercritical water vapor up to 800 C and 2500 kg cm~- pres- 
sure; it is shown that molecular components of rocks should 
have diffusion rates on order of 10-8 to 10-* em?sec-1 over 
wide range of geologic pressures and temperatures; results 
are applied to evaluation of diffusivity of silica in super- 
critical water vapor. 


Movement of Playa Scrapers by Wind, W.E.SHARP. J of 
Geology v 68 n 5 Sept 1960 p 567-72. It is possible for wind 
to move rocks over wet playa surface provided sufficiently 
high pore pressure exists beneath rocks; measurements were 
carried out to determine pore pressure which could exist under 
rock on muddy surface. 


O gipotezakh talassogeneza i glybakh zemnoi kory, E.N. 
LYUSTIKH. Akademiya Nauk SSSR, Izvestiya, Seriya Geofizi- 
cheskaya vy 23 n 11 Nov 1959 p 1532-9. Hypothesis of origin 
of oceans and blocks of earths crust; hypotheses of ocean 
growth on account of continental destruction is not war- 
ranted; facts supporting this idea offer other explanation; 
mobility of seams between crustal blocks does not indicate 
mobility of blocks. 


Paleomagnetic Results from Europe, A.E.M.NAIRN. J of 
Geology v 68 n 3 May 1960 p 285-306. Mean pole positions 
have been obtained from Triassic, Permian, and Devonian 
periods; angular distance between mean Triassic pole and 
similar American pole lends force to separation of two conti- 
nents, while greater separation of Permian poles implies that 
separation commenced in earlier times. 


Polar Wandering and Continental Drift: Evidence from 
Paleomagnetic Observations in United States, D.W.COLLIN- 
SON, S.K.RUNCORN. Geol Soc America—Bul v 71 n 7 July 
1960 p 915-58. Further studies of paleomagnetic directions of 
red sandstones and siltstones of various geological ages in 
United States; calculated pole positions are consistent for 
same formation and for different formations of same geo- 
logical age; study confirms general trend of polar wandering 
curve for North America, which lies around northern Pacific 
Ocean. 


Preliminary Inquiry Into Formulation and Applicability of 
Geological Principle of Uniformity, C.H.CRICKMAY. Evelyn 
de Mille Books Feb 5 1959 54 p, 8 plates. $1.85. Principle 
applied to work of running water and hypothesis of geo- 
morphogeny ; arguments and evidence put forth to show that 
law of uniformity must include possibility of wider variation 
of causes and effects than any so far considered. 


Relationship Between Pressure and Moisture Content of 
Kaolinite, [llite, and Montmorillonite Clays, G.V.CHILINGAR, 
L.KNIGHT. Am Assn Petroleum Geologists—Bul v 44 n 1 
Jan 1960 p 101-6. High-pressure compaction studies (up to 
200,000 psi) were conducted on kaolinite, illite, and mont- 
morillonite clays and natural organic colloid; remaining 
moisture content in percent (dry weight) was plotted versus 
logarithm of pressure in psi. 


Review of Paleomagnetism, A.COX, R.R.DOELL. Geol Soc 
America—Bul v 71 n 6 June 1960 p 645-768. Principles upon 
which evaluation of paleomagnetic measurements is based are 
summarized, with special emphasis on statistical methods and 
on evidence and tests for magnetic stability and paleomag- 
netic applicability ; magnetic fields during Precambrian time, 
Mesozoic and early Tertiary, and Oligocene to Recent time. 


Stability of Phase Transitions within Earth, G.J.F.Mac- 
DONALD. J Geophysical Research v 65 n 7 July 1960 p 
2173-90. Equilibrium states of crusts having wide range of 
thermal properties are calculated on assumptions that isostatic 
equilibrium is maintained and that thermal equilibrium is 
attained; one-dimensional field equations describing flow of 
heat in mantle and crust have been approximated by finite 
difference equations; amplitudes and time scales of motion of 
phase boundary and outer surface agree with geological 
observations. 


Wind Direction in Western United States in Late Paleozoic, 
N.D.OPDYKE, S.K.RUNCORN. Geol Soc America—Bul v 71 
n 7 July 1960 p 959-71, 2 plates. Determinations of directions 
of dip of large-scale cross-stratified parts of Tensleep, Casper, 
and Weber formations of Permo-Pennsylvanian age in 
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Western United States; these sandstones are considered to be 
eolian, in which case inferred wind directions and results of 
paleomagnetism agree. 


Time Measurement. See Geology—Dating. 


Uganda. Stratigraphy, Structure and Metamorphism of Pre- 
Cambrian Rocks of North-West Ankole, Uganda, A.REECE. 
Geol Soe London—Quarterly J v 115 (for 1959) n 460 Apr 
12 1960 p 389-416. Precambrian Igara group consists of 
schists, quartzites and granitic rocks, representing sedi- 
mentary sequence which has been metamorphosed and granit- 
ized; Buhwezu group is sequence of recrystallized psammitic 
and pelitic rocks lying unconformably on Igara group; two 
periods of orogenesis are deduced. 


United States. Geology of Eastern United States. US Geol 
Survey—Professional Paper n 400-B 1960 p 166-214. 20 
papers by 30 authors on stratigraphy, geochemistry, geophysi- 
eal interpretation of structures, and tectonics. 


Geology of Western Conterminous United States. US Geol 
Survey—Professional Paper n 400-B 1960 p 214-328. 57 papers 
by 81 authors on stratigraphy, tectonics, paleontology, and 
geophysics of area. 


Utah. See also Geology—Stratigraphy. 


Early Tertiary Stratigraphy of Part of Central Utah, D.P. 
McGOOKEY. Am Assn Petroleum Geologists—Bul v 44 n 5 
May 1960 p 589-615. Between Peterson Creek and Goose- 
berry Creek, southeast of Salina, 7800-ft thick section crops 
out that records post-Laramide events from latest Cretaceous 
to early middle Tertiary; section records piedmont and suc- 
ceeding lowland environments; igneous extrusives (Bullion 
Canyon lava flows) covered almost all subject area in early 
middle Tertiary. 


Late Mesozoic Positive Area in Western Utah, H.D.HARRIS. 
Am Assn Petroleum Geologists—Bul v 43 n 11 Nov 1959 p 
2636-52. Limits, configuration, and axial trend of ancestral 
highland from which material was eroded and transported 
eastward into Rocky Mountain geosyncline to form thick 
orogenic deposits of latest Jurassic(?), Cretaceous, and early 
Tertiary ages; chronology of tectonic events and their influence 
on sedimentation. 


Structural Significance of Tertiary Volcanic Rocks in South- 
western Utah, J.H.MACKIN. Am J Science v 258 n 2 Feb 
1960 p 81-131. Most of silicic voleanie rocks of Great Basin are 
ignimbrites rather than lava flows; more common types were 
probably formed by nuées ardentes; eleven ignimbrites are 
described and given formal stratigraphic names; recognition 
of flexures and thrust faults developed by emplacement of 
hypabyssal instrusions, and by gravity sliding from primary 
relief features raised by intrusion and block faulting. 


Utah-Colorado. Cretaceous and Tertiary Formations of Book 
Cliffs Carbon, Emery, and Grand Counties, Utah, and Gar- 
field and Mesa Counties, Colorado, D.J.FISHER, C.E.ERD- 
MANN, J.B.REESIDE, Jr. US Geol Survey—Professional 
Paper n 332 1960 80 p, 4 maps. Book Cliffs escarpment ex- 
tends from Wasatch Plateau in central Utah to Grand Mesa 
in western Colorado; Lower Cretaceous rocks include Cedar 
Mountain formation in Utah and Burro Canyon in Colorado; 
Upper Cretaceous rocks include Dakota sandstone, Mancos 
shale and Mesaverde groups. 


Regional Geophysical Investigations of Lisbon Valley Area, 
Utah and Colorado, P.E.BYERLY, H.R.JOESTING. US Geol 
Survey—Professional Paper n 316-C 1959 p 39-50, 4 maps. 
Exposed rocks range in age from Pennsylvanian to Qua- 
ternary ; major structure is Lisbon Valley faulted salt anticline 
with negative gravity anomaly; piercement salt plug, north 
of anticline, and local thickening of salt are indicated by 
gravity anomalies; intrusion was along zone of previous struc- 
tural activity; prominent basement ridge or platform in south- 
western part is indicated by magnetic data. 

Utah-Nevada. Tectonic History of Basin and R2n-<e Province 
in Utah and Nevada, J.C:OSMOND. Min Eng v 12 n 3 Mar 
1960 p 251-65. Tectonic history from Proterozoic to Upper 
Cenozoic time; stratigraphic setting; tectonic sequence; 
mechanics of basin and range types of block faulting; rela- 
tionship of ore deposits and petroleum tectonic history. 


Venezuela. Apuntes biostratigraficos sobre una nueva seccion 
del Mioceno en la Isla de Margarita, J.M.SELLIER de 
CIVRIEUX. Venezuela. Direccion de Geologia—Boletin de 
Geologia v 5 n 10 1958-1959 p 81-90, 1 map. Biostratigraphic 
data indicating presence of new sequence of Miocene in 
Island of Margarita. 


Bloques de rocas antiguas incrustados en sedimentos del 
Terciario Inferior en la Cuenca de Lara, J.EVANOFF, J.R. 
BUSHMAN, E.ARAUJO Q. Venezuela. Direction de Geologia 
—Boletin de Geologia v 5 n 10 1958-1959 p 67-79, 8 maps, 5 
plates. Blocks of ancient rocks included in Lower Tertiary 
deposits of Lara basin; phenomenon is explained to be result 


of tectonic activity during process of sedimentation and due 
to mud flows. 


Discusion sobre de la formacion el Cantil del Noreste de 
Venezuela, H.ROSALES. Venezuela. Direccion de Geologia— 
Boletin de Geologia v 5 n 10 1958-1959 p 99-105, 2 maps. 
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Discussion of El Cantil formation from northeastern Vene- 
zuela; formation is of Aptian-Albian age and is characterized 
by specific Foraminifera; typical section and lithology. 


Estratigracia del Cretaceo en Venezuela Occidental, 0. 
RENZ. Venezuela. Direccion de Geologia—Boletin de Geologia 
v 56 n 10 1958-1959 p 3-48, 1 map, 2 plates. Stratigraphy of 
Cretaceous in western Venezuela; areal distribution and 
stratigraphic correlation of lithie units. 


Formacion Capacho en Trujillo Septentrional y_ en Lara 
Suroccidental, E.ROD. Venezuela. Direccion de Geologia— 
Boletin de Geologia v 5 n 10 1958-1959 p 49-66, 3 plates. 
Capacho formation in northern Trujillo and southwestern 
Lara; characteristics of Capacho lithic unit of Cretaceous age. 


Geology of Central Aragua, Venezuela, R.SHAGAM. Geol 
Soe America—Bul v 71 n 8 Mar 1960 p 249-302, 2 maps, 5 
plates. Most of area is underlain by sequency of meta- 
morphosed voleanic rocks more than 38000 m thick, Villa de 
Cura group; voleanie rocks of group are considered to have 
been erupted after deposition of Tucutunemo formation; in 
mid-Cretaceous times main crustal deformation took place, 
accompanied by intrusion of ultramafic rocks; after deforma- 
tion another series of spilitic basalts and tuffs, Tiara volcanic 
rocks, was extruded. 


Geology of La Victoria Area, Aragua, Venezuela, J.C. 
MacLACHLAN, R.SHAGAM, H.H.HESS. Geol Soe America— 
Bul v 71 n 3 Mar 1960 p 241-8, 1 map. Tucutunemo formation 
lies conformably above Las Mercedes formation of Caracas 
group and hence is assigned as uppermost formation in that 
group; Tiara formation lavas postdate main episode of 
metamorphism which has affected Caracas and Villa de Cura 
groups of Tucutunemo group, but predate Paracotos formation 
which contains Tiara pebbles; hornblende-quartz diorite and 
sodie granite intrude Caracas group rocks. 


Stratigraphy and Foraminifera of Lower Tertiary Vidono 
Shale, Near Puerto La Cruz, Venezuela, D.J.STANLEY. Am 
Assn Petroleum Geologists—Bul v 44 n 5 May 1960 p 616-27. 
Mid to upper Vidono shales in northeastern Venezuela con- 
tains abundant foraminiferal fauna; low oxygen Haplophrag- 
moides-Trochammina-Cyclammina-Glomospira faunule is re- 
stricted to lower black shales of Vidono outcrop; overlying 
sediments of this section are different and contain benthonic 
forms indicating that density stratified waters of partly 
restricted basin were overturned by incursion of sea. 


Structural Pattern of Caribbean, Comparison with Flow of 
Glacier, E.ROD. Am Assn Petroleum Geologists—Bul v 44 
n 1 Jan 1960 p 111-12. Discussion by H.ALBERDING of 
paper indexed in Engineering Index 1959 p 561 from Apr 1959 
issue. 


Vermont. Geology of Mount Mansfield Quadrangle, Vermont, 
R.A.CHRISTMAN. Vermont. Geol Survey—Bul n 12 1959 75 
p, 3 maps. Rocks consist of Cambrian eugeosynclinal gray- 
wackes, siltstones and shales with volcanics and carbonates; 
rocks in western part are coarser; rocks have been meta- 
morphosed Jess intensely in west where metagraywacke and 
phyllite are found; more intense metamorphism is found 
along Green Mountain anticlinorium; all rocks belong to 
greenschist facies; one principal deformation is postulated. 


Vermont-Quebec. Stratigraphic and Geotectonic Relationships 
in Northern Vermont and Southern Quebec, W.M.CADY. Geol 
Soe America—Bul v 71 n 5 May 1960 p 531-76, map, 2 plates. 
Stratified rocks of early and middle Paleozoic age form belt 
of northeast trending anticlinoria and synclinoria of middle 
Paleozoic age; geotectonic setting of region is once-mobile 
belt of Appalachian orthogeosyncline; interpretation of 
geotectonic relations of bedded rocks is aided by critical 
features of magmatic activity that began with, accompanied, 
and followed diastrophism. 


Virginia. Geology and Mineral Resources of Floyd County of 
Blue Ridge Upland, Southwestern Virginia. Virginia Polytech- 
nic Inst—Eng Experiment Station—Series n 134 Oct 1959 160 
p, 1 map, 47 plates. Geomorphology, stratigraphy, petrography 
and petrology of Precambrian and Cambrian rocks of region; 
structure consists of plunging isoclinieal folds and south- 
easterly dipping fault; there is no mineral production at 
present time; in past, arsenic, copper, gold, iron, asbestos, 
dimension stone, and crushed stone have been produced in 
small quantities. 


Washington. Tertiary Geology of Portion of Central Cascade 
Mountains, Washington, R.J.FOSTER. Geol Soc America—Bul 
v 71 n 2 Feb 1960 p 99-125, map. Tertiary continental and 
voleanic rocks lie between older metamorphic rocks to north, 
Tertiary marine rocks to west, and younger voleanic rocks to 
south and east; eastward dipping reverse fault through Lake 
Kachess separates two Tertiary basins of same general age; 


this fault cuts Eocene rocks and is older than Snoqualmie 
granodiorite. 


Weathering. Formation of Ventifacts in Moist, 
Climate, C.F.HICKOX, Jr. Geol Soe America—Bul be 
Nov 1959 p 1489-90. plate. Ventifacts found in central portion 
of Annapolis Valley, Nova Scotia, are restricted to surface 
of esker delta; ventifacts can form in moist, temperate 
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climate ; they do not necessarily indicate arid or proglacial 
environments, 


Observations on Tropical Weathering: Study of Movement 
of Iron, Aluminium and Silicon in Weathering Rocks at 
Singapore, F.E.S.ALEXANDER. Geol Soc London—Quarterly 
J v 115 n 458 1959 p 123-42 (discussion) 142-4, 2 plates. 
Separation of iron and silicon from composite solution is due 
to dialysis ; precipitation of aluminum as gibbsitic con- 
eretions is associated with shales; weathering processes are 
controlled by density of surface vegetation, decomposition of 
which may account for low pH values. 


West Germany. See also Geology—Tectonics. 


Razvitie subvaristsiiskogo kraevogo progiba Severo-Zapad- 
noi Germanii, EH.PAPROT, R.TEICHMUELLER. Sovetskaya 
Geologiya v 2 n 11 Nov 1959 p 58-79. Development of Sub- 
Variscian marginal downwarping of Northwest Germany; 
depression originated in Lower Carboniferous, within area 
not involved in Bretonian folding; its development continued 
up to Upper Carboniferous; there is decrease of deposit 
thickness and dying out of folding in direction of continent. 


West Indies. Reports on Geology of Leeward and British 
Virgin Islands, P.H.A.MARTIN-KAYE. Voice Publishing Co, 
St. Lucia, W.I. 1959 117 p, 15 maps. Geology of Antigua, 
Barbuda, Sombrero, Anguilla, St. Kitts, Nevis, Redonda, Mont- 
serrat, and Virgin Islands; voleanic and sedimentary rocks 
range in age from Upper Cretaceous to Recent; late Laramide 
and Andean orogenesis ; economic mineral deposits and mineral 
indications, such as copper, gold and silver, graphite, and iron. 


West Virginia. Symposium Sandhill Deep Well Wood County, 
West Virginia. West Virginia. Geol & Economic Survey— 
Report Investigations n 18 1959 182 p, 1 plate. Group of 13 
papers by 17 authors on general stratigraphy correlation of 
well with aid of insoluble residues, Ordovician rocks, petro- 
graphic, chemical and formal studies of Cambro-Ordovician 
carbonates, porosity permeability, mineral composition, density, 
thermal conductivity and other physical properties of car- 
bonate cores; basement rocks and structural interpretation. 


Wyoming. Cenozoic Sedimentation and Crustal Movement in 
Wyoming, J.D.LOVE. Am J Science v 258A (Bradley Vol) 
1960 p 204-14, plate. During Laramide Revolution, some basins 
were downwarped 30,000 ft or more and some mountains 
upwarped at least 14,000 ft; most basins were filled before 
beginning of Oligocene time, and most mountain ranges were 
then partially buried by Oligocene, Miocene, and Pliocene 
strata; highest plain of aggradation developed in central 
and northwestern Wyoming during middle Pliocene time and 
in eastern Wyoming in late Pliocene or early Pleistocene time. 


Structure and Petrology of Northern Big Horn Mountains, 
Wyoming, F.W.OSTERWALD. Wyoming. Geol Survey—Bul n 
48 Mar 1959 47 p, 3 maps, 5 plates. Petrography of gneisses 
and associated rocks of Precambrian to Cenozoic age; margins 
of range, and marginal folds and faults produced during 
Laramide Revolution, closely coincide with trend of Pre- 
eambrian syncline, and with closely spaced northwest trending 
joint; gneisses have strong northeast plunging lineation and 
are locally isoclinally folded. 


Yukon. Mesozoic Tectonics of Central Southern Yukon, J.O. 
WHEELER. Geol Assn Canada—Proe v 11 Dec 1959 p 238-43. 
Characteristics of Late Triassic Whitehorse trough in Central 
Yukon and northwestern British Columbia; uplift of volcanic 
are developed in Jurassic; Cretaceous sedimentation in trough, 
and deformation to form synclinorium; although late Triassic 
Whitehorse trough was eugeosynclinal, its later history shows 
characteristics of idiogeosynclines of Eastern Indies, with 
Western California geosynclines younger than Nevadan 
orogeny, and with epieugeosynclines. 


GEOMAGNETISM. See Earth—Magnetism; Geophysics—Mag- 
netic. 


GEOMETRY. See Mathematics. 
GEOMORPHOLOGY. See Geology—Geomorphology. 
GEOPHONES. See Geophysics—Seismic. 
GEOPHYSICAL EXPLORATION. See Geophysics. 
GEOPHYSICS 


See also Boreholes—Exploratory; Cosmic Rays; Geology; 
Gold Deposits; Ionosphere; Maps and Mapping; Meteorology ; 
Mineral Industry and Resources; Mines and Mining; Mining 
Exploration; Oceanography; Oil Fields; Oil Well Drilling— 
Exploratory; Oil Well Logging; Ore Deposits; Petroleum 
Geology; Petroleum Industry; Petroleum Prospecting ; Petrol- 
ogy; Photogrammetry—Instruments; Uranium Deposits—Ex-~- 
ploration ; Water Resources—Exploration. 


Airborne Magnetometer and Scintillation Counter Survey, 
W.B.AGOCS, J.R.PATON, J.B.ALEXANDER. Malaya. Geol 
Survey—Economic Bul n C-1.1 1958 50 p, 1 map. Magnetometer 
and radiometric surveys made in South Perak, North and 
South Selangor and West Negri Sembilan to locate granite 
contacts and economic mineral deposits of tin, tungsten and 
gold; stratigraphy, structure and economic geology of three 
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states under consideration as well as Malaya proper; results 
indicate that some economic deposits may occur at depth in 
South Selangor, West Negri Sembilan. 


Airborne Magnetometer and Scintillation Counter Survey, 
W.B.AGOCS, J.R.PATON, J.B.ALEXANDER. Malaya. Geol 
Survey—Economie Bul n C-1.2 1959 55 p, 1 map. Surveys in 
South Trengganu and northeast Pahang; procedures of 
interpretation; apparently there are no economic deposits at 
depth in north central Trengganu; several anomalies in south 
central and southeast Trengganu and northeast Pahang in- 
dicate presence of several iron mines; possibility of further 
iron deposits; granitic contacts may be profitable zones for 
exploration. 


Airborne Magnetometer and Scintillation Counter Survey, 
W.B.AGOCS, J.R.PATON, J.B.ALEXANDER. Malaya. Geol 
Survey—Economic Bul n C-1.5 1959 44 p, 1 map. Surveys of 
West Johore and South Malacca states; purpose of study was to 
define boundaries between sedimentary rocks and granites 
which intrude them; it is also expected to reveal whether any 
of small iron ore deposits are secondary cappings of extensive 
underground bodies ; occurrences of principal mineral products, 
ores of tin, iron, tungsten, gold columbite and bauxite. 


Airborne Magnetometer and Scintillation Counter Survey, 
W.B.AGOCS, J.R.PATON. Malaya. Geol Survey—Economic 
Bul n C-1.6 1958 43 p. Airborne magnetometer and radio- 
activity surveys were made to locate tin ore, zones of sulphide 
mineralization, uranium ores; interpretation of positive mag- 
netic anomalies, and radioactive anomalies. 


Calculations on Thermal History of Earth, G.J.F.Mac- 
DONALD. J Geophysical Research v 64 n 11 Nov 1959 p 
1967-2000. Possible thermal history of spherically symmetric 
earth is studied by comparing numerical calculations of de 
velopment of temperature within number of model earths 
with observations on present thermal state of earth; it is 
shown that models which incorporate wide range of initial con- 
ditions and distributions of radioactivity reproduce in qualita- 
tive fashion electrical conductivity of earth. 


Computational Problems in Exploration Geophysics, R. 
VAJK. Applied Mechanics Reviews v 12 n 8 Aug 1959 p 
511-13. Review of magnetic, gravitational and seismic methods 
employed in study of subsurface geology; techniques of 
correction and interpretation of data are presented; use and 
types of special analog computers designed specifically for ex- 
ploration geophysics. 


Crustal Structure From Gravity and Seismic Measurements, 
G.P.WOOLLARD. J Geophysical Research v 64 n 10 Oct 1959 
p 1521-44. Relations observed in fields of gravity, seismology, 
and geology as they pertain to earth’s crust; intermediate 
(basaltic) layer is usually thicker beneath areas of uplift; 
despite lack of homogeneity in crust, it appears possible that 
empirical relationships may be used to predict approximate 
crustal thickness from regional Bouguer gravity anomalies 
or from surface elevations with reliability approaching that 
for seismic measurements. 


Crustal Structure in California-Nevada Region, F.PRESS. 
J Geophysical Research v 65 n 3 Mar 1960 p 1039-54. Case 
is made for combined use of three methods for study of 
earth’s crust in given region; seismic refractions, surface 
wave phase velocity, and gravity; only by this approach 
ean fine details of crustal structure be revealed; seismic 
refraction, phase velocity and gravity results; occurrence of 
unusual P» layer in region. 


Free Oscillations of Earth, I. Toroidal Oscillations, F. 
GILBERT, G.J.F.MacDONALD. J Geophysical Research v 65 
n 2 Feb 1960 p 675-98. Free periods of toroidal oscillations 
of earth have been computed for two earth models; lowest 
period for Gutenberg model earth is 2651 sec and for Jef- 
freys-Bullen model 2732 sec; surface amplitudes of oscillations 
have been computed for three kinds of delta function stress 
sources, unit force, unit couple, and torque, at depths of 600, 
250, 100, and 30 km. 


Geophysical Surveys in Mining, Hydrological and Engineer- 
ing Projects, 1958. 270 p. $4.50. Published by European Assn 
of Exploration Geophysicists. Group of papers, 13 of which 
are dedicated to geophysical mining exploration and case 
histories, such as geolectrical and electromagnetic prospecting ; 
four papers deal with geophysical surveys in hydrological 
projects, and three are dedicated to engineering projects 
related to hydroelectric development. 


Geophysics. US Geol Survey—Professional Paper n 400-B 
1960 p 392-429. 14 papers by 20 authors, | principally on 
physical properties of rocks and tectonophysics. 


Ice Thickness and Bottom Topography of Filchner Ice Shelf 
and Along Ellsworth-Byrd Traverse Route, E.THIEL, J.C. 
BEHRENDT, E.A.BRADLEY, F.T.TURCOTTE. Am _ Geo- 
physical Union—Trans v 40 n 4 Dec 1959 p 423-6. Traverse 
parties used seismic, gravity, and magnetic techniques for 
study of ice shelf as well as of ice thickness and sub-ice 
topography. 


International Geophysical Year Information Bulletin, No. 
7. NASA—Tech Translation n F-50 Nov 1960 54 p. Articles 
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on dependence of frequency of appearance of noctilucent 
clouds upon date and geographical latitude; on control of 
permanency of airglow transparency; on study of movements 
of winds in F2 layer, made by phase method; and on foreign 
methods of observations carried out with rockets and artificial 
earth satellites. Translated from compilation made under 
presidium of Acad Sciences, USSR, (Moscow), 1959. 


Les recherches géophysiques dans la cuvette Congolaise et 
leur interpretation (Congo Belge), P.EVARD, A.VAN WEEL- 
DEN. World Petroleum Congress, Fifth—Proec New York, NY 
June 1959 See 1 p 539-50. Geophysical prospecting in Congo 
Basin and its interpretation (Belgian Congo); geological 
studies and geophysical work done since 1952; reasons which 
led to choice of methods used; interpretation based on results 
of various methods; methods used were gravimetric, ter- 
restrial magnetic surveys, and seismic survey; bearing of 
studies on petroleum prospecting. 


Models for Acoustic Loss in Solids, L.KNOPOFF, G.J.F. 
MacDONALD. J Geophysical Research v 65 n 7 July 1960 
p 2191-7. Macroscopic model for attenuation of small amplitude 
stress waves in solids is presented; loss mechanism described 
is that of solid friction which varies as gradient of local 
stress; model is illustrated by mass-spring system sliding 
on rough surface in which roughness of surface increases in 
either direction with distance from equilibrium position of 
mass; Q for model is independent of frequency. 


O novom sposobe izobrazheniya magnitnykh i gravitatsion- 
nykh anomalii, N.K.STUPAK. Razvedka i Okhrana Nedr v 25 
n 7 July 1959 p 31-4. New method of representing magnetic 
and gravitational anomalies; determination of functions repre- 
senting vectors of tension of magnetic and gravitational 
fields; interpretation of anomaly above inclined bed with 
horizontal edge and anomaly above fault. 


O velichine napryazhenii razvivaemykh konvektsiei v oboloch 
ke na granitse ee s zemnoi koroi, V.A.BERNSHTEIN. Aka- 
demiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 
9 Sept 1959 p 1278-95. Magnitude of stress developed by 
convection in mantle at boundary with earth’s crust; con- 
vection in spherical layer 400 to 450 km thick, in upper part 
of mantle, in presence of stable temperature gradient at 
permanent depth; formula for component of stress at 
boundary between crust and mantle; temperature and geo- 
chemical considerations indicate stress of about 10° dynes/em? 
for component of tangential stress. 


Ob uchete spolzaniya nulya pri nablyudenii uprugikh 
prilivov, B.P.PERTSEV. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 4 Apr 1959 p 547-8. Account- 
ing for zero sliding during observations of tides in elastic 
medium; variation on Doodson’s method for eliminating zero 
sliding in apparatus during observations of tidal earth de- 
formations. 


Operation Grasshopper Opens Up Surinam’s Untapped 
Mineral Frontier. Eng & Min J v 161 n 6 June 1960 p 107-13. 
Results and techniques of airborne magnetometer and scintil- 
lation counter survey of most of Surinam; magnetie contour 
and other maps available for examination; interpretation of 
geomagnetic maps can be expected to help exploration 
engineers work out structural details and to search for 
minerals in area of 112,000 sq km of Brazilian Shield. 


Opredelenie rasstoyaniya do udalennogo elektroda pri rabote 
trekhelektronnymi ustanovkami, E.A.SHEMYAKIN. Razvedka 
i Okhrana Nedr v 25 n 8 Aug 1959 p 32-6. Determination of 
distance to remote electrode during work with 8-electrode in- 
stallations; nomogram and formulas for solution of problem. 


Oscillations of Earth, Z.ALTERMAN, H.JAROSCH, C.L. 
PEKERIS. Roy Soe—Proe v 252 n 1268 Aug 25 1959 p 80-95. 
Investigation which developed methods of determining periods 
of free oscillations for any given model of earth; analysis 
extends to determination of Love numbers in bodily tide 
problem, following both approximate equilibrium theory and 
dynamical theory; treatment of problem of determination of 
relative amplitudes of various free modes excited by com- 
pressional point source situated at arbitrary depth below sur- 
face ; method applicable to other types of sources. 21 refs. 


Perspektivy razvitiya geofizicheskikh metodov poiskov i 
razvedki mestorozhdenii poleznykh iskopaemykh vy SSSR na 
1959-1965 gg., V.V.FEDYNSKII. Sovetskaya Geologiya v 2 n 
8 Aug 1959 p 3-14. Outlook for development of geophysical 
prospecting for mineral deposits in Soviet Union during 1959- 
1965; application of geophysical methods in prospecting for 
oil and gas, nonferrous minerals and rare metals, iron, and 
coal; program of regional geophysical study of deep earth’s 
zones of crust; more training in geophysical engineering is 
planned. e 


Photo/Field Prospecting, R.E.GOODMAN. Photogrammetric 
Eng v 26 n 1 Mar 1960 p 100-5. Aerial photographie interpreta- 
tion in exploration for mineral resources; terrain features 
which are significant to search for primary ore deposits in 
bedrock and for secondary or placer accumulations in trans- 
ported, unconsolidated deposits; methods of integrating photo 
interpretation with geochemical and geophysical prospecting 
techniques, and uses of air photos in staking mining claims. 
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Possibilita di applicazione dei metod geofisci nei. problemi 
posti per lo scavo dei canali, J.MOUTON. Geotecnica v 7 7 
3 May-June 1960 p 125-32. Possibility of application of 
geophysical methods in problems related to excavation of 
canals; selection of most economic trace for canal; con- 
tribution of geophysical method during execution of canal 
projects of Rhone Valley, in France, in Donzere Mandragon 
and Montelimar areas. 


Some Consequences of Expansion of Earth, J.T.WILSON. 
Nature (Lond). v 185 n 4717 Mar 26 1960 p 880-2. New 
hypothesis based on expansion of earth explains many features 
of earth’s surface. 30 refs. 


Zonal Harmonics of Earth’s Gravitational Field and Basic 
Hypothesis of Geodesy, J.A.O’KEEFE. J Geophysical Research 
v 64 n 12 Dec 1959 p 2389-92. Basic hypothesis of geodesy 
as stated by Vening Meinesz and MHeiskanen calls for 
extremely smooth gravitational field for earth as whole, apart 
from local irregularities; from satellite measurements of zonal 
harmonics of orders 2, 3, and 4 it is shown that actual rough- 
ness is about order of magnitude greater than that demanded 
by basic hypothesis of geodesy. 


Acoustic. See Geophysies—Rock Properties ; Geophysics— 
Seismic. 


Bibliography. International Geophysical Year Bibliography of 
Literature in Russian Language for 1958, compiled by R.F. 
ZATRUTINA, Z.M.MIKHAYLOVA, edited by B.I.SILKIN. 
NASA—tTech Translation n F-12 May 1960 75 p. Bibliography 
which contains titles of 625 books and articles devoted to 
general and specialized questions of International Geophysi- 
cal Year, is continuation of publication “International Geo- 
physical Year—Bibliography of Literature in Russian Language 
for 1954-1957. 

Calculations. See also Geophysics—Electric; Geophysics—Gra- 
vitational ; Geophysies—Seismic. 

Astrogeodetic World Datum from Geoidal Heights Based on 
Flattening f = 1/298.8, I.FISCHER. J Geophysical Research v 
65 n 7 July 1960 p 2067-76. Value 1/298.3 for flattening of 
earth is accepted in determination of world ellipsoid; astro- 
geodetic geoid is extended into Caribbean, India, and Burma, 
and modified in Soviet Union and Far Bast; resulting world 
ellipsoid is very small, with equatorial radius of about 6,378,160 
m; agreement between astrogeodetic and gravimetric geoid 
profiles is greatly improved by small ellipsoid. 


Comprehensive System of Automatic Computation in Mag- 
netic and Gravity Interpretation, R.G.HENDERSON. Geo- 
physics v 25 n 3 June 1960 p 569-85. Downward continuation 
of fields and calculation of first and second vertical derivatives 
of fields have been recognized as effective means for bringing 
into focus latent diagnostic features of data; integral for 
analytic continuation above plane is used with Lagrange 
extrapolation polynomial to derive general determinantal 
expression from which field at depth and various derivatives 
on surface and at depth can be obtained. 


Electronic Computers Aid Many Exploration Phases, E.J. 
ASSITER. World Oil v 150 n 5 Apr 1960 p 105-11. Use of 
electronic data processing computers in geological mapping, 
log interpretation, statistical property evaluation, reflection 
seismograph data interpretation and gravity data interpreta- 
tion; qualitative and quantitative analysis; velocity determina- 
tion for depth conversion and migration; tying of mapped 
horizons to geologic horizons in available wells, and interpola- 


tion of gravity values at grid points for irregularly spaced 
stations. 


; K teorii lineinykh preobrazovanii dvumernykh magnitnykh 
i gravitatsionnykh polei, T.B.KKALININA. Akademiya Nauk 
SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 12 Dee 1959 
p 1774-86. Theory of linear transformations of two-dimensional 
magnetic and gravitational fields; theory is examined on basis 
of frequency analysis and Fourier synthesis. 


Cold Weather Problems. See Geophysics—Hlectric. 
Computer Applications. See Geophysics—Calculations. 
Costs. See Petroleum Prospecting—Costs. 


Electric. See also Geophysics—Electromagnetic ; Geophysiecs— 
Radioactivity ; Geophysies—Rock Properties ; Geophysies—Sub- 
aqueous; Water Resources—Exploration. 


Electrical Resistivity Survey for Ground Water, T.MBIDAV. 
Geophysics v 25 n 5 Oct 1960 p 1077-93. Resistivity values 
obtained in northern Missouri for particular type of rock 
varied considerably from one locality to another, therefore 
depth-to-bed-rock could not be reliably determined by means 
of quantitative interpretation techniques alone; reliability 
of resistivity method may be satisfactory wherever con- 
tinuous, traceable changes of resistivity take place; it increases 
pi closeness to reliable control and traceability of resistivity 
changes. 


Electrochemical Mechanism of Sulfide Self-Potentials 
SATO, H.M.MOONEY. Geophysics v 25 n 1 Feb 1960 p 26-40 
Electric current is produced by separate but simultaneous 
reduction of oxidizing agents near surface and oxidation of 
reducing agents at depth; ore does not participate directly 
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in either reaction, but serves as conductor to transfer electrons 
from reducing agents to oxidizing agents; maximum potential 
difference available to produce natural currents. 


General Formula for Kernel Function in Formal Electric 
Potential Equation for n-Layer Resistivity Problem, S.ONO- 
DERA. Min & Met Inst Japan—J v 76 n 861 Mar 1960 p 159- 
66. Explicit expression for kernel function; kernel function 
for special case of five layered media; basic method of ex- 
pressing kernel function. 


Generalized Cagniard Graph for Interpretation of Geoelectri- 
eal Sounding Data, O.KOEFOED. Geophysical Prospecting v 
8 n 3 Sept 1960 p 459-69. Generalized Cagniard graph is 
derived which has advantage of being independent of value 
of resistivity of third subsurface layer ; accuracy of method; 
procedure for extending use of method to cases where more 
than three subsurface layers intervene. 


Geophysical Exploration at Oizumi Mine, Yamagata Pre- 
fecture, Y.ODANI, S.TAKAGI. Japan. Geol Survey—Bul v 10 
n 5 May 1959 p 81-8. Electrical and magnetic surveys of lead 
zine ore deposit occurring in Miocene tuffaceous rocks and 
propylite; although, electrical prospecting is applicable to 
such deposits, it is desirable to make more clear distributions 
of magnetite; results of radioactive scintillation method. 


New Interpretation Method of Resistivity Method, FE. 
YOSHISUMI, T.IRIE. Min & Met Inst Japan—J v 76 n 
865 July 1960 p 485-90. To interpret resistivity curves obtained 
by Wenner’s electrode configuration, it is necessary to have 
master curves which were mathematically obtained under 
simplified assumptions; resistivity curves obtained using 
two electrode method are simple but do not represent earth’s 
true resistivity; input resistance method is proposed as new 
method of interpretation. 


Note on Impedance of Grounded Wire, K.J.OVERHOLT. 
Geophysical Prospecting v 8 n 3 Sept 1960 p 470-3. Self in- 
ductance of straight grounded wire lying on surface of earth 
is computed from (slightly corrected) formula given by A. 
WOLF and compared to approximate formulas. 


On Improvement of Interpretation of Electrical Sounding 
Data, Y.ONO. Japan. Geol Survey—Bul v 10 n 8 Aug 1959 
p 11-18. New interpretation method, similar to equivalent 
resistivity method, is proposed; method requires new auxiliary 
curves based on Muskat’s potential equation which expresses 
potential far away from single current source for three layer 
cases ; some examples are illustrated; accuracy of new method; 
method gives good results in case of three layer curves. 

Opyt primeneniya nizkochastotnoi induktivnoi razvedki pri 
poiskakh kolechedannykh rud na Severnom Kavkaze, I.A. 
BEZRUK, P.A.VINOGRADOV, Yu.Y.YAKUBOVSKII. Razve- 
dka i Okhrana Nedr v 25 n 10 Oct 1959 p 32-7. Experience 
with application of low frequency induction method during 
prospecting for sulphide ores in North Caucasus; orebodies 
are represented by massive pyrite and some chalcopyrite in 
quartzalbitophyre, limestone and shales at altitudes of 1500 
to 3500 m; data on field experience. 


Pomiar opornosci wlasciwej gruntu za pomoca metody 
pomiaru opornosci zastepezej, J.BADER, A.BALCERZAK. 
Archiwum Elektrotechniki v 8 n 2 1959 p 281-90. Determina- 
tion of specific soil resistance by measurement of equivalent 
resistance; advantages of method over measurement’ by 
equivalent capacitance; simplified formula for dependence 
of resistance to be measured on that of soil, for frequencies 
less than 2x10° of measuring circuit. (English summary). 


Postanovka elektrorazvedki na mestorozhdeniyakh Zabaikal’ya 
vy usloviyakh mnogoletnei i sezonnoi merzloty, R.I.DUBOV. 
Razvedka i Okhrana Nedr v 25 n 9 Sept 1959 p 33-8. Organiza- 
tion of electric prospecting in deposits of Transbaikal region 
under conditions of permafrost and seasonally frozen ground ; 
experience with exploration of fluorspar and molybdenum 
deposits associated with fractured zones and zones of kaoliniza- 
tion. 


Primenenie aeroelektrorazvedki po metodu  beskonechno 
dlinnogo kabelya, G.S.FRANTOV, N.M.SHUVAL-SERGEEV. 
Razvedka i Okhrana Nedr v 26 n 1 Jan 1960 p 37-42. Ap- 
plication of aerial electric prospecting using infinitely long 
cable; electric cable, 10.5 km long was laid parallel to 
sulphide ore body in metamorphic rocks, at distance of 3 km; 
glacial detritus is 10-20 m thick and covers entire area; both 
ends of cable were grounded; aerial survey was conducted 
across cable; results proved to be efficient in prospecting for 
sulphide mineralization. 


Primenenie elektroprofilirovaniya dlya poiskov okolorudnoiz- 
menennykh porod, V.N.PONOMAREV. Razvedka i Okhrana 
Nedr v 25 n 11 Nov 1959 p 56-7. Application of electric 
profiling in prospecting for rock alteration adjacent to ore- 
bodies; results in region of magnetite-hematite and sulphide 
deposits of Southern Urals. 


Pulse-Transient Behavior of Brine-Saturated Sandstones, 
G.V.KELLER. US Geol Survey—Bul n 1083-D 1960 p 111-29. 
Electrical transient response of 24 water saturated sandstone 
cores was studied as function of salinity of saturating solu- 
tion; transient response was found to decrease slightly with 
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increasing salinity of saturating solution; comparison of 
electrical transient data with measurements of porosity, 
permeability, and cation exchange capacity of samples 
suggests that mechanism of electric polarization is primarily 
anion-trap phenomenon. 


Report of Electrical Prospecting at Seigoshi Mine, Shizuoka 
Prefecture, JSSUYAMA, H.KOBAYASHI, S.TAKAGI. Japan. 
Geol Survey—Bul v 10 n 2 Feb 1959 p 49-60. Electric pros- 
pecting of fissure filling gold bearing quartz vein deposits 
with propylitized wall rock; in resistivity measurement elec- 
tric profiling method of two electrode system was used; 
change of self potential was not intensive, but mineralized 
zone was revealed by resistivity measurement; resistivity was 
high over silicified zone; it was concluded that silicified zone 
was formed by later mineralization. : 


Report on Electric Prospecting for Shimokawa Deposit, 
Shirataki Mine, Kochi Prefecture, JSUYAMA, M.SUGIYAMA. 
Japan. Geol Survey—Bul v 10 n 2 Feb 1959 p 61-6. Bedded 
cupriferous pyrite deposits occur in Sambagawa crystalline 
schists; electric profiling method of 2 electrode system was 
used; negative self-potential anomaly was associated with ore 
deposit, its marginal zone, and over some areas of sericite 
schist zone; location of negative center depends on shoot of 
ore deposit. 


Report on Electric Prospecting for Shimokawa Deposit, 
Shirataki Mine, Kochi Prefecture, JSSUYAMA, H.KOBAYA- 
SHI. Japan. Geol Survey—Bul v 10 n 6 June 1959 p 
73-80. Bedded cupriferous pyritic deposits occur in Sambagawa 
crystalline green schist and sericite quartz schist; topographic 
etfect of self potential distribution is influenced by schistosity ; 
negative self potential zones are recognized over sericite- 
quartz schist zone. 


RF Electrical Properties of Salty Ice and Frozen Earth, 
J.C.COOK. J Geophysical Research v 65 n 6 June 1960 p 
1767-71. REF losses at 100 Me in artificial samples of salty 
ice and frozen, fresh-water-saturated earths were measured in 
laboratory, and pronounced attenuation of radio waves within 
distances of few meters are predicted as general rule; re- 
sistivities ‘across grain’ varied from about 55 ohm-meters at 
—10 C to about 1200 ohm-meters at —40 C for ice containing 
about 5°/oo of salts. 


Utilisation des modéles métalliques pour l’étude des champs 
telluriques sur structures cylindriques, P.MORIN, R.UTZ- 
MANN, B.FAVRE. Institut Francais du Pétrole et Annales des 
Combustibles Liquides—Revue vy 15 n 3 Mar 1960 p 467-79. 
Use of metal models for study of telluric fields on cylindrical 
structures ; due allowance being made for inherent resistivities 
of metals used, thickness of various plates can be acted upon 
to certain extent so as to ensure that flux corresponds to 
desired resistivity ratios. 


Various Problems on Resistivity of Formation Water (Rock 
Resistivity 1), Y.ONO. Japan. Geol Survey—Bul v 10 n 7 
July 1959 p 65-74. Significance for occurrence of ground- 
water in electric prospecting; effects of various factors on 
resistivity of formation water; relative contributions of im- 
portant ions to water conductivity or conversion factors from 
their concentration to NaCl concentrations are approximately 
calculated; expression for freshwater resistivity is given. 


Why Sedimentary Structures Show High Self-Potentials, 
O.E.CAMPBELL. World Oil v 150 n 5 Apr 1960 p 97-8. 
Surface and tellurie electrical survey work indicate that 
domal sedimentary structures show high self-potentials, meas- 
ured horizontally at surface; isopotential contours on closed 
structures provide pictures similar to subsurface structural 
contours; earth currents, operating by electrolysis, produce 
observable anomalies. 


Zakonomernosti regional’nogo izmeneniya elektricheskogo 
soprotivleniya porod v Pechorskom ugol’nom_basseine, i 
GRECHUKHIN. Razvedka i Okhrana Nedr v 25 n 6 June 1959 
p 34-40. Regularities of regional alteration of electric re 
sistance of rocks in coal basin of Pechora; Quaternary deposits 
ranging in thickness up to 200 m conceal coal-bearing series ; 
areal distribution of specific resistance of rocks as indicator 
of occurrence of coal of specific coal rock. 


Electromagnetic. See also Geophysics—Instruments. 


Asimptoticheskoe povedenie protsessa stanovleniya elektro- 
magnitnogo polya, A.N. TIKHONOV, O.A.SKUGAREVSKAYA. 
Akademiya Nauk SSSR, Izvestiya, Seriya Goefizicheskaya v 22 
n 6 June 1959 p 804-14. Asymptotic behavior of stabilization 
process of electromagnetic field; study of asymptotic behavior 
of settling process of electromagnetic field at large distances 
from source, of excitation, and possibilities for its interpreta- 
tion. 


Difraktsiya elektromagnitnykh voln na Kruglom tsilindre 
yv odnorodnom poluprostranstve, B.P.D’YAKONOV. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 9 Sept 
1959 p 1332-43. Diffraction of electromagnetic waves on round 
cylinder in homogeneous semi-space; formal solution of prob- 
lem of electromagnetic field distortion of source by cylindri- 
cal unhomogeneity, concealed below earth’s surface. 
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Difraktsiya elektromagnitnykh voln na _ share, raspolozhen- 
nom v poluprostranstve, B.P.D’YAKONOV. Akademiya Nauk 
SSSR, Izvestiya, Seriya Geofizicheskaya v 23 n 11 Nov 1959 p 
1579-91. Electromagnetic wave diffraction on sphere located 
in half space; solution of problem on diffraction of electro- 
magnetic waves by sphere of arbitrary conductivity located in 
conductive half space with plane boundary; solution obtained 
in form useful for calculations by LF methods of electric 
exploration. 


Electromagnetic Response of Conducting Sphere to Dipole 
Field, J.R.WAIT. Geophysics v 25 n 3 June 1960 p 649-58. 
Electromagnetic coupling between electric and magnetic dipole 
in presence of spherical ore body; electric and magnetic 
modes must be considered even though all dimensions are 
small compared to wave length; results have application to 
geophysical prospecting scheme where exciting fields are set 
up by straight insulating wire grounded at its end points and 
secondary fields are detected by ungrounded closed wire loop. 


Elektromagnitnoe pole dipolya v dal’nei zone, A.N.TIKH- 
ONOV, D.N.SHAKHSUVAROV. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geofizicheskaya v 22 n 7 July 1959 Pp 946-55. 
Dipole electromagnetic field in distant zone; asymptotic char- 
acteristics of electromagnetic field stimulated by a-c dipole in 
layered media. 


O razreshayushchei sposobnosti metodo elektromagnitnogo 
zondirovaniya pri nalichii neprovodyashchikh promezhuto- 
chnykh plastoy, A.N.TIKHONOV, D.N.SHAKHSUVAROV, 
E.V.RYBAKOVA. Akademiya Nauk SSSR, Izvestiya, Seriya 
Geofizicheskaya v 22 n 10 Oct 1959 p 1455-9. Power of resolu- 
tion of electromagnetic sounding in presence of nonconducting 
intermediate layers; application of alternating electromagnetic 
fields gives new possibilities, as compared with d-e methods. 


Ob asimptoticheskom povedenii protsessa stanovleniya elek- 
tromagnitnogo polya v sloistykh sredakh, A.AN.TIKHONOV, 
O.A.SKUGAREVSKAYA. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 7 July 1959 p 937-45. Asymptotic 
behavior of process of stabilization of electromagnetic field 
in layered media; process of stabilization in series of homo- 
geneous and isotropic layers underlain by insulator. 


Review of Airborne Electromagnetic Systems, A.T.ROUX. 
Geol Soe S Africa—Trans & Proce v 62 1959 p 208-17. Six 
electromagnetic systems which differ mainly in coil configura- 
tion provide advantages and shortcomings not necessarily 
common to all systems; choice of particular system for air- 
borne survey is determined by expected shape, attitude and 
electrical properties of type of body sought, geological en- 
vironment, topography and electrical properties of over- 
burden. 


Some Model Experiments Relating to Electro-Magnetic 
Prospecting with Special Reference to Airborne Work, E.H. 
HEDSTROM, D.S.PARASNIS. Geophysical Prospecting v 7 n 
4 Dec 1959 p 4385-70. Discussion of paper indexed in Engineer- 
ing Index 1959 p 564 from Dec 1958 issue. 


Some Solutions for Electromagnetic Problems Involving 
Spherodial, Spherical, and Cylindrical Bodies, J.R.WAIT. 
US Bur Standards—J Research—Mathematical Physics v 64B 
n 1 Jan-Mar 1960 p 165-32. Solutions presented for LF 
electromagnetic response to oscillating magnetic dipole by 
conducting bodies of simple shape; quasi-stationary approxi- 
mation is employed throughout; this amounts to matching 
solutions of wave equation within bodies to solutions of 
Laplace’s equation outside; results have application to geo- 
physical prospecting. 


Two-Plane Electromagnetic Ore Prospecting. S African Min 
& Eng J v 70 n 3482 Nov 6 1959 p 1173, 1175. Swedish system 
consists of two planes, one carrying automatie recording 
apparatus, and other flying at same altitude of 300 ft above 
ground carries transmitter coils; with this system anomalies 
caused by ore bodies are clear even when covered by thick 
overburden; airborne radiation survey can be made similarly. 


Geochemistry. See Geochemistry. 
Geothermal. See also Steam Power Plants—Geothermal. 


Caratteristiche delle sorgenti vi vapore naturale nella 
regione di Larderello, R.CONTINI, R.BURGASSI. Termo- 
tecnica v 14 n 1 Jan 1960 p 25-8. Data on natural geothermal 
steam of Larderello region; geological conditions; hypothesis 
of steam origin; steam characteristics; possibility of ex- 
ploitation. 


Die Gebirgstemperatur im Grubenfeld der Gewerkschaft 
Auguste Victoria, Marl, F.BENTHAUS. Glueckauf v 95 n 14 
July 4 1959 p 875-9. Rock temperature in mine of Auguste 
Victoria Mining Co, in Marl; study of geoisotherms indicates 
that highest temperature of 53 C is in core of local anticline; 
geothermal formation properties are taken into account in 
planning development of 1125 m level. 


Kratkii analiz temperaturnykh izmerenii v skvazhinakh 


Zapadnoi Sibiri, B.F.MAVRITSKII. Razvedka i Okhrana Nedr 
v 25 n 11 Nov 1959 p 46-52. Brief analysis of temperature 
changes in boreholes of Western Siberia; practical examples 


of using temperature measurements in exploratory boreholes 
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and oil wells for establishing contours of geological struc- 
tures and loci of concealed discharge of groundwaters ; other 
geological problems. ee 

Measurement of Thermal Conductivity of Deep-Sea Se ie 
ments by Needle-Probe Method, R.Von HERZEN. J Geophysi- 
cal Research v 64 n 10 Oct 1959 p 1557-63. Transient heating 
of needle probe is used to measure thermal conductivity of 
deep-sea sediments in 10 min or less; accuracy of 3 to 4% 
compares favorably with steady state methods, and measure- 
ments by both methods on same sediments show good agree- 
ment; thermal diffusivity of deep-sea sediments is shown to 
be proportional to thermal conductivity, in agreement with 
theoretical expectations. 


Molecular Effects in Heat Conduction Through Porous Rocks, 
W.WOODSIDE, J.H.MESSMER. J Geophysical Research y 65 
n 10 Oct 1960 p 3481-5. Effective conductivity of sample, when 
filled with gaseous saturant, is lower than when filled with 
liquid saturant of same conductivity as gas; this effect is 
qualitatively accounted for by reduction in thermal conduc- 
tivity of gas which occurs when gas occupies spaces which are 
small relative to its mean free path. 


Studies of Thermal State of Earth. Terrestrial Heat Flow 
at Hitachi, Ibaraki Prefecture, Japan, K.LHORAL. Tokyo Univ. 
Earthquake Research Inst—Bul v 37 pt 4 Dec 1959 p 571-92. 
68 measurements of rock temperature from Hitachie copper 
mine show geothermal gradients of 0.94x10-2 C/m and 
1.21x10-2 C/m in north and south parts of mine respectively ; 
thermal conductivities of 36 rocks are 6.73 to about 7.08 
x10-3 ecal/em see C and 6.50 to about 7.43x10-8 cal/em see C; 
terrestrial heat flow from interior to surface of earth com- 
puted. 

Termal’nye issledovaniya otlozhenii mezo-kainozoya vostoch- 
noi chasti Zapadno-Sibirskoi nizmennosti, V.A-KOSHLYAK. 
Sovetskaya Geologiya v 3 n 5 May 1960 p 97-106. Thermal be- 
havior of Mesozoic and Cenozoic sediments in eastern part of 
west-Siberian plains; results of some thermal borehole logging ; 
thermal field is considered with respect to geological structure 
and hydrogeological conditions; research accuracy; optimum 
time needed to obtain steady thermal state in borehole. 


Gravitational. See also Geophysics—Calculations ; Geophysics— 


Subaqueous; Glaciers. 


Aerial Gravity Measurements, L.G.D.THOMPSON, L.J.B. 
LaCOSTE. J Geophysical Research v 65 n 1 Jan 1960 p 305-22. 
Tests with airborne LaCoste and Romberg Sea Gravity Meter 
(surface type) have shown that gravity measurements in fly- 
ing aircraft are feasible; at high altitudes aircraft was suf- 
ficiently stable platform for gravity meter to operate satis- 
factorily ; accuracy of better than 10 mgal was obtained. 


Airborne Gravity Meter Tested. World Petroleum v 31 n 3 
Mar 1960 p 538-4, 57. Rapid gravity measurements at low 
cost from air are possible in geophysical exploration; results 
of test experiment in Mojave desert. 


Application of Gravity Method to Iron Ore Exploration, W.J. 
HINZE. Economic Geology v 55 n 8 May 1960 p 465-84. 
Application and basis of gravity method; advantages and dis- 
advantages of method; it is concluded that amount and 
quality of information interpreted from results of gravity 
surveying is direct function of auxiliary geological or other 
geophysical studies. 


Continentality and Gravitational Field of Earth, W.H. 
MUNK. J Geophysical Research v 65 n 7 July 1960 p 2169-72. 
Satellite observations provide some information about zonal 
harmonics; nonhydrostatic harmonics are compared with 
those calculated for known distribution of continents and 
some reasonable assumptions about density in crust; two sets 
of values do not agree, and this raises possibility that density 
variations in mantle, perhaps unrelated to distribution of 
continents, are important factor in determining gravitational 
coefficients of low order. 


Fifth Harmonie of Earth’s Gravitational Field, H.F. 
MICHIELSEN. ARS—J v 30 n 10 Oct 1960 p 976-8. Available 
information on changes on perigee height of 1958 Delta 2 
seems to indicate existence of sizable fifth harmonic; effect 
of third harmonic on early artificial satellites; possibility of 
existence of higher order odd harmonies (seventh or higher). 


Gravity Anomalies, Crustal Structure, and Geology in 
Alaska, G.P.WOOLLARD, N.A.OSTENSO, E.THIEL, W.E. 
BONINI. J Geophysical Research v 65 n 8 Mar 1960 p 1021-37, 
map. Crustal results are compared with those determined 
from seismic measurements in two areas; comparisons indicate 
importance of including crustal composition in derivation of 
crustal thickness from gravity values; although data are too 
sparse to permit any extended study of local geologic features 
several areas of local gravity anomaly are defined and can 
be correlated with known geologie features. 


Gravity Measurements in Central Valley of Chile, C.L - 
NITZ. World Petroleum Congress, Fifth—Proc New Vorie Ne 
June 1959 See I p 801-18, plate. Gravity observations revealed 
existence of important variations in Bouguer anomaly, sug- 
gesting large, nearly vertical fault bordering Coast Range; 
drop in gravity anomaly as one crosses this feature in east- 
west direction is on order of 40 to 60 milligals. 
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Gravity Measurements in Venezuelan Andes, J.HOSPERS 
J.C.van WIJNEN. Geologie en Mijnbouw v 39 n 6 June 1960 
p 208-12. Gravity survey of Cordillera de Merida; preliminary 
results are shown in form of two gravity profiles across 
Maracaibo Basin, Venezuelan Andes, and Barinas-Apure 
Basin; structural interpretation of profiles. 


Gravity Network of Hungary, J.RENNER, J.SZILARD. 
Acta Technica (Budapest) v 23 n 4 1959 p 365-95. Network 
consists of 16 first-order and 493 second-order stations and 
was surveyed in 1950-55; survey was carried out by aid of 
Heiland gravity meter; results of survey; consideration of 
lunisolar effect, effect of orientation of instrument, as well 
as square correction; accuracy of gravity determinations was 
found to be plus or minus 0.02 mgal for first-order and plus 
or minus 0.029 mgal for second-order network. (In English.) 


Gravity Operations in Guatemala, L.L.NETTLETON, P. 
ELKINS. Geophysics v 25 n 5 Oct 1960 » 1033-4. Logistics and 
field methods used for gravity survey over large concession 
in northwest corner of Guatemala; almost entire network of 
lines for gravity stations was cut through heavy jungle and 
heliports were cut at intersections; logistics of operation were 
heavily dependent on aircraft, using helicopters for transporta- 
tion from camps to heliports, amphibian aircraft from main 
base to field camps. 


Gravity-Photogeology Method Boosts Accuracy, Cuts Costs, 
V.L.WHITWORTH, E.F.HAYE, T.M.LINDHOLM. World Oil 
v 150 n 5 Apr 1960 p 99-100, 104. Coordination of photogeology 
and gravity methods improves efficiency of both; most oil 
fields show some surface expression detectable on aerial 
photos, even in extremely low relief topography; such photo 
anomalies can be verified with gravity surveys. 


Gravity Survey of Western Mojave Desert, California, D.R. 
MABEY. US Geol Survey—Professional Paper n 316-D 1960 
73 p, 1 map, 2 plates. Gravity anomaly map indicates areas 
in which basement complex is overlain by large thicknesses 
of Cenozoic deposits and order of magnitude of depth to 
basement complex; gravity anomalies are associated with 
several major faults; along profiles across seven major 
gravity lows, two dimensional theoretical analyses show 
distribution of Cenozoic deposits that could produce measured 
anomaly. 


How to Correct and Interpret Gravity Data, R.VAJK. World 
Oil v 149 n 6 Nov 1959 p 143-5. Most important corrections 
of gravity data in exploration are latitude and elevation; 
terrain, regional and other corrections are of lesser im- 
portance; geophysicists should avoid over-reliance on arbi- 
trary mechanical interpretive techniques; instead, should 
analyze gravity anomalies by examining their individual com- 
ponents through geological and geophysical reasoning; diag- 
nostic evaluation by geologists is needed. 


IGY Results on Shape of Earth, J.A.O’KEEFE. ARS—J v 
29 n 12 Dee 1959 p 902-4. Review of information obtained 
from tracking data from IGY satellites with regard to nature 
of Earth’s gravitational field; newly discovered undulation 
in shape of Earth not only affects terrestrial guidance, but 
also will affect precision space trajectories that must be 
followed when flights are undertaken to other planets. 


Mean Horizontal Momentum and Surface Velocity of Finite 
Amplitude Random Gravity Waves, O.M.PHILLIPS. J Geo- 
physical Research v 65 n 10 Oct 1960 p 3473-6. Simple and 
exact expressions for two quantities of interest in theory 
of finite-amplitude random gravity waves; first is mean hori- 
zontal momentum of wave motion/unit projected area; second 
is mean value of horizontal component of fluid velocity at free 
surface, measured at fixed location in horizontal plane; these 
expressions are valid for either deep or shallow water. 


O tochnosti vychisleniya vtorykh proizvodynkh po rezul’ta- 
tam gravimetrovykh nablyudenii, K.F.TYAPKIN, V.I.PAV- 
LOVSKII. Razvedka i Okhrana Nedr v 25 n 12 Dec 1959 p 
22-6. Precision of calculation of secondary derivatives accord- 
ing to results of gravitational readings. 


Ob uchete vliyaniya blizlezhashchego rel’efa pri rabote s 
GRB-2, V.I.LPAVLOVSKII. Razvedka i Okhrana Nedr v 25 n 
10 Oct 1959 p 37-8. Taking into account nearby relief during 
work on GRB-2 (gravitometer instrument); influence of 
topography on gravitational measurement in region of iron 
deposits of Kursk. 


Pribor dlya registratsii uskorenii i naklonov pri _oprede- 
leniyakh sily tyazhesti na more, V.V.SUKHODOL’SKII. Aka- 
demii Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 23 n 
11 Nov 1959 p 1570-9. Apparatus for registration of accelera- 
tion and inclination during offshore determination of gravity ; 
construction of apparatus of RNVU type, recording inclina- 
tion and acceleration of stands supporting gravimeter. 


Primenenie gravimetrii dlya pryamykh poiskoy nefti i gaza, 
I.O.TSIMEL’ZON. Geologiya Nefti i Gaza v 3 n 12 Dec 
1959 p 41-6. Application of gravimetric method in direct 
prospecting for petroleum and natural gas; interpretation 
of data recorded in natural gas-bearing areas of southern 
Daghestan, taking into account data of seismic survey. 
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Profile of Structural Gravity Survey on North Sturgeon 
Lake Field, W.F.STACKLER. Alberta Soc of Petroleum 
Geologist—J v 7 n 12 Dee 1959 p 274-8. Gravity method is 
capable of mapping reef structure, provided rigid standards 
are maintained in carrying out survey and measurements, and 
applying corrections; at North Sturgeon Lake field one-eighth 
mi spacing was used; interpretation has been made from 
ieorach residuals calculated on basis of method developed by 
author. 


Rapid Computation of Gravitational Attraction of Three- 
Dimensional Bodies of Arbitrary Shape, M.TALWANI, M. 
EWING. Geophysics v 25 n 1 Feb 1960 p 203-25. Expression 
is derived for gravity anomaly at external point caused by 
horizontal lamina with boundary of irregular polygon; this 
expression is put in form suitable for computation by high 
speed digital computer; method may also be used for rapidly 
computing terrain corrections on flat earth; expression for 
anomaly caused by horizontal polygonal lamina. 


Regional Gravity Map of Northwestern North Dakota, M. 
HANSEN. North Dakota. Geol Survey—Report Investigations 
n 35 1960, (map with text). Map shows gravity high north 
of Columbus and steep gradient in vicinity of Crosby; oil 
drilling activity is concentrated in northwestern North Dakota. 


Some Pressure Effects on Behaviour of Worden Gravity- 
Meters, C.GANTAR, C.MORELLI. Geophysical Prospecting v 
8 n 1 Mar 1960 p 111-15 (discussion) 115-17. Some tests 
carried out on Worden “Educator” gravimeter (n E 302) 
showed that pressure variations had significant effect on 
readings; changes of pressure cause changes in readings of 
same sign; corrections are given which may be applied to 
instrument readings to compensate for this effect. 


Statistical and Harmonie Analysis of Gravity, W.M.KAULA. 
J Geophysical Research v 64 n 12 Dec 1959 p 2401-21. Markov 
theory is developed in terms of two correlation functions, 
free-air gravity anomaly and elevation of topography; inde- 
pendent autocorrelation analysis is made in order to estimate 
variance of mean anomalies of blocks and variance of each 
degree of spherical harmonics; results are used in conjunc- 
tion with zonal harmonics derived from satellite motions to 
obtain best estimate of exterior potential in spherical har- 
monics from terrestrial gravimetry. 


Tests of Airborne Gravity Meter, L.L.NETTLETON, L. 
LaCOSTE, J.C-.HARRISON. Geophysics v 25 n 1 Feb 1960 
p 181-202. Gravity measurements have been made in airplane 
and contour map using 20 mg interval constructed for 12,000 
ft elevation; meter was installed in B-17 aircraft equipped 
with precision radar altimeter and aerial mapping cameras 
for accurate navigation needed for determination of centrifu- 
gal (Eotvos) and elevation corrections. 


Tests of LaCoste-Romberg Surface-Ship Gravity Meter 1, 
J.C.HARRISON. J Geophysical Research v 64 n 11 Nov 1959 
p 1875-81. Gravity measurements made with LaCoste-Rom- 
berg surface-ship gravity meter on board M.V.Horizon along 
300 mi track off southern California are compared with 
submarine measurements near track; agreement (plus or 
minus 5 mgal) is considered to be close as can be expected 
from this type of comparison. 


Three Components of External Anomalous Gravity Field, 
H.ORLIN. J Geophysical Research v 64 n 12 Dec 1959 p 
2393-9. By means of surface coating determined from gravity 
anomalies at sea level and from geoid heights, three com- 
ponents of external anomalous gravity field are computed; 
this technique is applied to point at and above sea level and 
comparisons are made with existing methods. 


Tidal Gravity Corrections for 1960. Geophysical Prospecting 
v 7 Supp n 1 Dec 1959 53 p. Hourly corrections which must 
be added to observed gravity values in order to eliminate 
disturbing effect of sun and moon; factor 1.2 introduced by 
elasticity of earth has been incorporated in values given in 
tables. 


Instruments. See also Geophysics—Gravitational ; Geophysics— 
Magnetic ; Geophysics—Radioactivity; | Geophysics—Seismic. 


New Device for Seismic Survey Equipment, E.MERLINI. 
Geophysical Prospecting v 8 n 1 Mar 1960 p 4-11. New ap- 
paratus utilizing reflected energy collected by several groups 
of seismometers, provides on single trace indication of total 
energy level; this indication is controlled in time according 
to exponential characteristics thus compensating for attenua- 
tion which is effected in subsurface; apparatus enables 
indication of successive energy levels to be obtained for dif- 
ferent shots, thus furnishing time section even during routine 
field work. 


Nuclear Magnetometer, G.FAINI, A.FUORTES, O.SVELTO. 
Energia Nucleare v 7 n 10 Oct 1960 p 705-17. Design and 
testing of apparatus for measurement of earth’s magnetic 
field based on principle of nuclear induction; method uses 
prepolarization technique (by Packard and Varian), proven 
to be best suited for measurements of weak magnetic fields ; 
method differs from Packard and Varian, being based on 
relatively strong prepolarization of nuclear sample, followed 
by small and sharp “rotation” field; care has been given to 
maximization of signal to noise ratio. (In English). 
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Osnovnye zadachi usovershenstvovaniya i razrobotki geo- 
fizicheskoi apparatury, A.S.SHIROKOV, V.V.ZHURAVLEV. 
Razvedka i Okhrana Nedr v 25 n 8 Aug 1959 p 27-32. Basic 
problems of improvement and elaboration of geophysical in- 
struments; program of instrumentation of geophysical and 
oil well logging operations during period ending in 1965 ; 
research institutes and factories manufacturing geophysical 
instruments in Soviet Union. 


Strunnyi gravimetr dlya izmereniya sily tyazhesti na more, 
A.M.LOZINSKAYA. Akademiya Nauk SSSR, Izvestiya, Seriya 
Geofizicheskaya v 24 n 3 Mar 1959 p 398-409. Dynamic 
gravimeter for offshore gravity measurements; principle and 
construction of working model of gravimeter with automatic 
registration of frequency variation. 


Super-Sensitive Electromagnetic Unit. Min World vy 22 n 3 
Mar 1960 p 40-1. Low-cost, sensitive, lightweight, electro- 
magnetic geophysical prospecting unit with deep penetration 
possibilities which can be transported by small helicopter ; 
instrument utilizes conventional electromagnetic prospecting 
principles; major conducting bodies can be detected 250-ft 
below surface with 400 cycle unit having 50-ft coaxial coil 
separation; total weight is 300 lb; unit uses aircraft system 
power source, 40 amp at 24 v. 


Ueber die Messung kleinster Schwereaenderungen, R.BREIN. 
Zeit fuer Instrumentenkunde v 67 n 11 Nov 1959 p 281-4. 
Indication sensibility of 10- of Earth gravity may be ob- 
tained on gravimeters without difficulty; circumstances are 
shown which may render measuring accuracy of similar size; 
problems of measuring techniques for recording Earth tides. 


Variation of Electrical Conductivity with Depth by Mag- 
neto-Telluric Method, E.R.NIBLETT, C.SAYN-WITTGEN- 
STEIN. Geophysies v 25 n 5 Oct 1960 p 998-1008. Apparatus 
installed at Dominion Observatory Research Station at Mea- 
nook, Alberta, for continuous recording of earth potentials; 
theory due to Cagniard and others, in which relative ampli- 
tudes of horizontal components of electric and magnetic 
fields are used to interpret subsurface structure, is applied; 
values of electric conductivity between depths of 10 km and 
100 km. 


Magnetic. See also Earth—Magnetism; Geology—Theory; Geo- 
physies—Caleulations ; Geophysics—Electric ; Geophysics—Elec- 
tromagnetic ; Geophysics—Instruments ; Geophysies—Rock 
Properties ; Meteorology; Satellites. 


Aeromagnitnye issledovaniya pervoi sovetskoi antarktiches- 
koi ekspeditisii (Vostochnaya Antarktika). Sovetskaya Geo- 
logiya v 3 n 1 1960 p 94-115. Aeromagnetie investigations 
by first Soviet Antarctic expedition (East Antarctic) ; survey 
of 4200 km? and littoral section between 73-110° longitude; 
lithologic composition and tectonics of subglacial rocks; 
dolerite intrusions and concealed fractures located; ridges 
are considered tectonically as horsts; aeromagnetic survey 
method with auxiliary seismic exploration advocated. 


Anomalous Behaviour of Geomagnetic Variations of Short 
Period in Japan and Its Relation to Subterranean Structure, 
T.RIKITAKE. Tokyo Univ. Earthquake Research Inst—Bul 
v 87 pt 4 Dee 1959 p 545-70. High conducting circuit of 
roughly elliptical shape, 200 km in width and 1000 km in 
length is assumed; circuit is to be connected to conducting 
part of earth’s mantle; study of electromagnetie induction 
within spherical sheet having nonconducting hole; Japanese 
anomaly is not ascribed to effect of electric currents induced 
in sea. 


Basement Mapping with Aeromagnetic Data—Blind River 
Basin, N.C.STEENLAND, R.J.BROD. Geophysics v 25 n 3 
June 1960 p 586-601. Detailed aeromagnetic map at 1700 ft 
of 16 sq mi of uranium producing Blind River Basin of 
Ontario, Canada, shows anomalies interpreted to originate 
from shallow basic intrusives and deeper basement rocks; 
identification of major basement fault from basement anomaly ; 
isolation of these anomalies from intrusive rocks on_ basis 
of calculations of their depths. 


Correlation of Keweenawan Rocks of Lake Superior District 
by Palaeomagnetie Methods, P.M.DU BOIS. Geol Assn Canada 
—Proe v 11 Dee 1959 p 115-28. Principles of paleomagnetic 
correlation; directions of magnetization from Keweenawan 
rocks; results of remanent movements are shown to be in 
accord with geological evidence from area. 


Differential Proton Magnetometer, T.RIKITAKE, I.TANA- 
OKA. Tokyo Univ. Earthquake Research Inst—Bul v 38 
pt 2 June 1960 p 317-28. Magnetometer records differences in 
total geomagnetic intensity between two points by mixing 
signals caused by free precession of protons from two de- 
tecting coils, beat signal is recorded on pen-writing oscillo- 
graph; accuracy of differential magnetometer is’ found to be 
about 0.2y/10 m; sensitivity of apparatus can be increased; 
purpose of present apparatus is to detect very accurately 
local anomalous changes in earth’s magnetic field. 


Direction of Polarization Determined from Magnetic Anom- 
alies, D.H.HALL. J Geophysical Research vy 64 n 11 Nov 
1959 p 1945-59. Equations for magnetic field over point dipole, 
horizontal line of dipoles, thin dipping sheet, thick dipping 


sheet, and sloping step are derived in case where both direc- 
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tions of measurement and polarization are arbitrary ; methods 
of calculation of unknown parameters of line of dipoles and 
thin dipping sheet when their anomalies are given. 


Eine geomagnetische Untersuchung von Pyritvorkommen, J. 
HAFLAND. Chieckant v 96 n 16 July 30 1960 p 1013-20. 
Geomagnetic study of pyrite deposit ; geophysical prospecting 
in area of Maria de los Reyes mine in Galicia, Spain, to 
guide further exploratory work for pyrite, cupriferous pyrite, 
and pyrrhotite; magnetic survey resulted in discovery of 
three anomalies. 


European Field of Normal Geomagnetic Vertical Intensity 
and its Secular Variation, R.BOCK. Geophysical Prospecting 
v 7n 4 Dec 1959 p 389-413, 6 plates. Uniform field of normal 
geomagnetic vertical intensity and its normal dependence on 
first and second powers of latitude and longitude are derived 
for Europe represented by sketches; epochs of 1938.5, 1941.5, 
1944.5, 1947.5, 1950.5, 1953.5, and 1956.5 have been chosen. 


Example of Importance of Natural Remanent Magnetiza- 
tion in Interpretation of Magnetic Anomalies, R.W.GIRDLER, 
G.PETER. Geophysical Prospecting v 8 n 3 Sept 1960 p 474-83. 
Example is given from Gulf of Aden of total intensity mag- 
netic anomaly which cannot be explained by body assumed to 
be magnetized in direction of earth’s present magnetic field; 
it is inferred that natural remanent magnetization is much 
greater than induced magnetization and computations have 
been made which suggest presence of igneous rocks with re- 
verse magnetization. 


Geologie Interpretation of Aeromagnetic Map, A.A.SOCO- 
LOW. Pennsylvania. Topographic & Geologic Survey—In- 
formation Cir n 18 1959 4 p, n 19 3 p, n 20 4 p, n 21 4 p, 
n,.22\ 4 °p, n 28:7 p,m 2504p; ni26)4 ap e2ziiecepreneeseieeD, 
n 29) 4 p,.n 30 5. p> n- 31.14 p.m 82).4, pyamess py oan 4 
p, n 35 5 p. Preliminary explanation of interrelation of 
distinctive magnetic features with geological conditions in 
Valley Forge, Norristown, Malvern, West Chester, Media, East 
Greenville, Sassamansville, Perkiomenville, Phoenixville, Allen- 
town, Quakertown, Buckingham, Lambertville, Stockton, Safe 
Harbor, Conestoga, Quarryville, Morgantown, and Elverson 
quadrangle; local geology and complexity of patterns of 
magnetic lines. 


Geologie Interpretation of Aeromagnetic Maps, Easton & 
Riegelsville Quadrangles, A.A.SOCOLOW. Pennsylvania Topo- 
graphic & Geologic Survey—Information Cir n 39 1960 7 p. 
General geology and pattern of magnetic map of each 
quadrangle; location and magnitude of positive magnetic 
anomalies with geological interpretation; anomalies in Easton 
quadrangle are result of disseminated magnetite and topogra- 
phy; anomalies in Riegelsville quadrangle are caused by 
mined-out or small magnetite bodies of no economic im- 
portance. 


Geologic Interpretation of Aeromagnetic Maps, Hatboro & 
Langhorne Quadrangles, A.A.SSOCOLOW. Pennsylvania Topo- 
graphic & Geologic Survey—Information Cir n 40 1960 14 p. 
Several positive anomalies in Lanhorne quadrangle appear to 
be carried by disseminated magnetite in gneiss and probably 
has no economic significance; several anomalies of large area 
in Hatboro quadrangle have same nature. 


Geologie Interpretation of Aeromagnetic Maps, Pottstown, 
Wagontown, Downingtown, Coatesville, Unionville, Honey- 
brook, & Parkesburg Quadrangles, A.A.SOCOLOW. Pennsyl- 
vania Topographic & Geologic Survey—Information Cir n 87 
1960 14 p. Survey of southeastern Pennsylvania area was 
carried out with use of airborne magnetometer; geological 
pattern of magnetic map of each quadrangle; location and 
magnitude of positive magnetic anomalies with geological 
interpretation; most anomalies caused by magnetite bodies of 
varying size, none of which appear to have economic sig- 
nificance. 


Geologic Interpretation of Aeromagnetic Maps, Temple, 
Fleet-Wood, Manatawny, Reading, Birdsboro, & Boyertown 
Quadrangles, A.A.SOCOLOW. Pennsylvania Topographic & 
Geologie Survey—Information Cir n 38 1960 26 p. Survey of 
southeastern Pennsylvania was carried out with use of air- 
borne magnetometer; general geological description and 
pattern of magnetic map of each quadrangle; location and 
magnitude of positive magnetic anomalies with geological 
interpretation; most anomalies caused by magnetite bodies 
of varying size; areas which warrant exploration mapping 
and drilling. 


_ Geological Appraisal of Aeromagnetic Surveying, G.W. 
COCHRANE. Chem Eng & Min Rev v 52 n 2 Nov 1959 p 
46-50. Development of aeromagnetic survey in Australia in 
post-war period; applications of airborne magnetometer in 
oil and mineral surveys and regional geological mapping; 
limitations of methods; factors required in planning survey. 


Geomagnetic Oscillations at Middle Latitudes, E.MAPLE, J 
Geophysical Research v 64 n 10 Oct 1959 p 1895-1409. Pt 1: 
Observational data; oscillations are defined and characterized ; 
20 see band and 70 see band, are predominantly daytime 
phenomena, whereas third, 8 see band, occurs at night; Pt. 2: 
Sources of oscillations ; observed characteristics of oscillations, 
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quasi-sinusoidal geomagnetic fluctuations having periods from 
dito: 200 sec, are compared with theories of their origins 
and with observations of other ionospheric phenomena. 


Geomagnetic Westward Drift and Irregularities in Earth’s 
Rotation, M.G.ROCHESTER. Roy Soe Lond—Philosophical 
Trans Ser A v 252 n 1018 May 26 1960 p 531-55. Bullard et al. 
(1950) rigid-sphere model for steady westward drift of 
non-dipole magnetic field is extended to include magnetic 
coupling provided by presence of higher multipole fields at 
core-mantle boundary ; time-dependent perturbations of mantle- 
core coupling are investigated; fluctuations of fields at 
core-mantle boundary explain changes in length of day of 
order 1 ms in 10 yr; distribution of electrical conductivity 
with depth is given. 


Interpretation of Aeromagnetic Anomalies in Northeastern 
Alberta, G.D.GARLAND, M.E.BOWER. World Petroleum Con- 
gress, Fifth—Proc New York, NY June 1959 Sec I p 787-800. 
Map covers area of 40,000 sq mi; area overlaps exposed Pre- 
cambrian shield, but for most part is situated in western 
Canadian sedimentary basin; separation of magnetic anomalies 
into regional and local effects is made by fitting third-order 
surface to observations; estimates of depth to Precambrian 
basement beneath sedimentary rocks are made from local 
anomalies, 


Ispol’zovanie parametroy stabil’nosti dlya detal’noi kor- 
relyatsii razrezov, G.N.PETROVA, T.A.ISMAIL-ZADE. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 
22 n 3 Mar 1959 p 382-98. Use of stability parameters for 
detailed correlation of columnar sections; field of instability 
He is possible correlation parameter for sedimentary beds; 
He changes with depth and reflects process of bed formation ; 
mineral analysis shows that He depends on nature of ferro- 
magnetic material, which is component of rock, and on its 
grain size. 

K voprosu postroeniya strukturnykh skhem po materialam 
regional’nykh aeromagnitnykh nablyudenii, N.M.MIKHAILOV. 
Sovetskaya Geologiya n 4 Apr 1960 p 85-91. Construction of 
structural patterns from regional aeromagnetic observations, 
to justify subdivision of top of crust into separate structural 
layers; considerations of magnetic masses in top layers of 
crust are given and it is shown that in each structural layer 
magnetic mass distribution is different in quality and quantity. 


Magnetic Anisotropy and Remanent Magnetism in Hemo- 
Ilmenite From Ore Deposits at Allard Lake, Quebec, R.B. 
HARGRAVES. J Geophysical Research v 64 n 10 Oct 1959 p 
1565-78. Anisotropism of magnetic susceptibility of ore con- 
sists of distinct plane of maximum susceptibility with mini- 
mum susceptibility axis at right angles; this plane coincides 
with preferred crystallographic grain orientation indicated by 
parallelism of titanhematite lamellae which have exsolved on 
basal plane of ferrianilmenite host grains. 


Magnetic Anisotropy of Igneous Rocks, F.D.STACEY. J 
Geophysical Research v 65 n 8 Aug 1960 p 2429-42. Torque 
meter method of measuring magnetic anisotropy of rocks has 
been used in study of 1050 ft bore core from Tasmanian 
dolerite sill; if criterion of acceptability of rock for palaeomag- 
netic work is taken to be maximum possible anisotropic de- 
flection of remanent magnetism of 3°, then it is required 
that its anisotropy be less than 10%. 

Magnetic Orientation of Cores Aids Oil Search. World Oil 
vy 150 n 5 Apr 1960 p 112-13. Configuration of sandstone 
lenses and regional sand bodies can be indicated by minimum 
number of wells from which sandstone cores are analyzed as 
to magnetic orientation; work on outcrops of different 
geologic ages has shown positions of magnetic north through 
post-Paleozoic times, providing meaning to magnetic core 
orientations. 

Magnetograms and Hourly Values Honolulu, TH 1957. US 
Coast & Geodetic Survey MHV-Ho57 1959 140 p. Record of 
observatory in form of quarter size reproductions of mag- 
netograms and tables of hourly mean values of magnetic 
elements, declination, horizontal and vertical intensities. 


Magnetograms and Hourly Values San Juan, PR 1956. US 
Coast & Geodetic Survey MHV-SJ56 1959 131 p. Record of 
observatory in form of quarter size reproductions of magneto- 
grams and tables of hourly mean values of magnetic elements, 
declination, horizontal and vertical intensities. 


Magnetostriction and Palaeomagnetism of Igneous Rocks, 
P.M.STOTT, F.D.STACEY. J Geophysical Research v 65 n 8 
Aug 1960 p 2419-24. Igneous rock specimens have been cooled 
from temperatures above Curie points of their magnetic 
minerals under directed stresses; application of directed 
stresses up to 1000 kg/cm? during magnetization of igneous 
rocks containing variety of magnetic mineral aggregates 
does not deflect their magnetic moments; natural magnetic 
moments of isotropic igneous rocks are not normally deflected 
by magnetostrictive effects. 


Note on Conjugate Points of Geomagnetic Field Lines for 
Some Selected Auroral and Whistler Stations of IGY, E.H. 
VESTINE. J Geophysical Research v 64 n 10 Oct 1959 p 
1411-14. Method for computing field lines in space 1s used 
to derive conjugate points of some auroral and magnetic 
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stations of IGY; study uses total of 48 coefficients with 
computations done on electronic computer. 


Ob intensivnosti magnitnogo polya Zemli v istoricheskom i 
geologicheskom proshlom, E.TEL’E, O.TEL’E (E.THELLIER, 
O.THELLIER). Akademiya Nauk SSSR, Izvestiya, Seriya 
Geofizicheskaya v 22 n 9 Sept 1959 p 1296-1331. Intensity of 
earth’s magnetic field in historical and geological aspect; 
method of investigation of static magnetism of ancient bricks 
and vases; magnetic field of earth is determined at time 
when objects were magnetized; permanent and gradual re- 
duction of earth’s magnetic momentum for last 2000 yr is 
indicated ; for some regions reduction amounts to 65%. 


On Position of Focus of Geomagnetic Sq Current System, 
M.HASEGAWA. J Geophysical Research vy 65 n 5 May 1960 
p 1437-47. Present knowledge about Sq foci, causes of changes 
in Sq field, and problems concerning determination of Sq 
focus; it is concluded that foci in potential fields of geo- 
magnetic Dq variations may be taken as approximately in- 
dicating positions of ionospheric Sq current foci. 


Optical Analogue of Gravity and Magnetic Fields, A-ROY. 
Geophysical Prospecting v 7 n 4 Dec 1959 p 414-21. Gravity 
anomalies due to given mass distributions determined by model 
optical experiments, which utilize fact that both light in- 
tensity and gravitational field due to point sources obey in- 
verse square law; applicability of analogy for determination 
of magnetostatic fields. 


Origin of Thermoremanent Magnetization, J.VERHOOGEN. 
J Geophysical Research v 64 n 12 Dee 1959 p 2441-9. Ther- 
moremanent magnetization (trm) generally has several com- 
ponents characterized by range of coercive force; component 
of trm which has highest stability with respect to a-c 
demagnetization is believed to reside in stressed regions 
surrounding dislocations; because of their size and shape, 
these regions behave much as single-domain particles. 


Ostatochnaya namagnichennost tretichnykh i chetvertichnykh 
izverzhennykh porod, G.A-POSPELOVA. Akademii Nauk 
SSSR, Izvestiya, Seriya Geofizicheskaya v 23 n 11 Nov 1959 
p 1591-8. Remanent magnetization of Tertiary and Quaternary 
extrusive rock; study of remanent magnetism in lavas from 
Armenia, Kurile Islands and Kamchatka; Quaternary rocks 
found to be normally magnetized while those close to Quater- 
nary-Pliocene boundary pose reversed magnetization; this 
agrees with hypothesis of inversion of magnetic field of 
earth; locations of poles are calculated. 


Palaeomagnetic Survey of Karroo System, A.E.M.NAIRN. 
Overseas Geology & Mineral Resources (Great Britain) v 7 n 
4 1959 p 398-410. Orientated samples were collected from 
every division of Karroo and direction of permanent magne- 
tism was measured; results appear to indicate movement of 
African continent from near-polar to equatorial situation 
during period from late Carboniferous to late Triassic times, 
this movement being associated with anti-clockwise rotation 
of nearly 90°. 

Paleomagnetisme, deplacements des poles et derives des 
continents, A.ROCHE. Revue de Il’Industrie Minerale v 41 
n 7 July 1959 p 541-50. Paleomagnetism, displacement of 
poles, and migration of continents; theory of slow displace- 
ment of earth’s crust; magnetic field of earth; study of 
remanent magnetism. 

Proton Vector Magnetometer, L.HURWITZ, J.H.NELSON. 
J Geophysical Research v 65 n 6 June 1960 p 1759-65. Z and 
H, as well as F, have been measured with proton vector mag- 
netometer, combining proton precession intensity magneto- 
meter and Helmholtz coil system mounted on horizontal circle; 
formulas for effect of various instrumental adjustments are 
given without proof; only critical adjustment is level of 
horizontal circle (magnetometer base). 


Regional Magnetic Map of Florida, E.R.KING. Am Assn 
Petroleum Geologists—Bul v 43 n 12 Dec 1959 p 2844-54. 
Map reflects structural trends of magnetically heterogeneous 
Paleozoic and Precambrian rocks underlying coastal plain 
rocks; Florida is divided into two tectonic provinces with 
intervening zone of intrusive rocks; faulting may be factor 
in profound downwarping and accumulation of sediments in 
southern province; trends of northern province parallel those 
of Appalachian system; southern province is continuation of 
Ouachita system. 


Remanent Magnetization and Interpretation of Magnetic 
Anomalies, R.GREEN. Geophysical Prospecting v 8 n 1 Mar 
1960 p 98-110. Apparently confused patterns obtained by 
magnetic surveys over voleanic rocks can often be explained 
with little difficulty as juxtaposition of normal and reversely 
magnetized rocks; examples of application of this method to 
Australian Cenozoic basalts, Tertiary basalts from Australia 
and Tasmania, and classical Pilansberg dikes. 


Rock Magnetism, S.K.RUNCORN. S African Min & Eng J 
v 71 n 3525 Aug 26 1960 p 491-5. Study of internal systems 
of fluid motions and electric currents in earth’s core; work 
done on magnetic behavior of iron minerals; evidence for 
changes in earth’s magnetic field throughout time and related 
geological phenomena such as continental drift and ancient 
wind directions. 
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Rocket-Borne Magnetometer, K.BURROWS. Brit Instn 
Radio Engrs—J v 19 n 12 Dec 1959 p 769-76. General and 
instrumental considerations involved in magnetic measure- 
ments in upper atmosphere; principles of measuring tech- 
nique employing proton precession magnetometer, and ap- 
plication of these principles to design, construction, and 
testing of practical instrument; circuit diagram. 


Survey of Geomagnetic Field in Space, E.H.VESTINE. Am 
Geophysical Union—Trans v 41 n 1 Mar 1960 p 4-21. Early 
and recent surveys and theory of Earth’s geomagnetic field ; 
airborne magnetometry surveys over oceans; world magnetic 
charts of Earth’s main field and its secular change, secular 
changes in vertical and horizontal magnetic intensity; mag- 
netic surveys by Earth satellite; future studies. 


Survey of Palaeomagnetism, D.W.COLLINSON. A.E.M. 
NAIRN. Overseas Geology & Mineral Resources (Great 
Britain) v 7 n 4 1959 p 381-97, 6 plates. Magnetic minerals 
and ways in which rock may become magnetized; selection, 
preparation and measurement of rock samples; methods of 
testing significance of measured magnetic directions, leading 
to geophysical interpretation with some corroborating evi- 
dence from other fields; some applications and suggested 
applications of rock magnetism. 


Thermomagnetie Properties of Basalt from Newer Volcanics 
of Victoria, Australia, L.G.PARRY. J Geophysical Research 
v 65 n 8 Aug 1960 p 2425-8. Curves of saturation magnetiza- 
tion vs temperature have been obtained for number of samples 
of basalt which have been used in magnetostriction experi- 
ments; magnetic minerals are identified and confirmed with 
X-ray powder photographs; particular attention is given to 
one of specimens in which magnetic mineral is unchanged by 
heating in vacuum or in nitrogen but in which new material 
is formed by heating in air. 

Models. See Geophysics—Seismic. 


Offshore. See Geophysies—Gravitational ; 
ous; Petroleum Prospecting—Offshore. 


Radioactivity. See also Geophysics—Electric; Oil Well Logging 
—Radioactive; Uranium Deposits—Exploration. 


Airborne Radioactivity Surveys in Geologic Exploration, 
R.M.MOXHAM. Geophysics v 25 n 2 Apr 1960 p 408-32. Air- 
borne technique can be used in exploration for thorium- 
bearing heavy mineral deposits and for uraniferous phos- 
phorites; equivalent uranium content of infinite sources can 
probably be determined within few thousandths of percent 
and boundaries fixed within few hundred feet. 


Effect of Radioactive Fallout on Instrumental Prospecting, 
D.R.WILES. Can Min J v 81 n 5 May 1960 p 61-3. Nature of 
nuclear fission process in its relation to atomic explosives, 
and origin of radioactive atmospheric contaminants; sedi- 
mentation and subsequent distribution of radioactive fallout; 
question is raised as to whether these radioactive materials, 
notably cesium-137, may interfere with prospecting for 
uranium and thorium. 


Geophysical Survey of Uranium Ore Deposits at Nodata- 
magawa Mine, Iwate Prefecture, H.KKOBAYASHI, Y.ONO, J. 
SUYAMA. Japan. Geol Survey—Bul v 10 n 3 Mar 1959 p 35- 
42. Radiometric and electric prospecting for uranium ore 
deposits indicates that radiometric anomaly zones correspond 
to negative zones of self potential; anamoly zones contain 
impregnated pyrite in fault and shear zones with hornfels; 
resistivity methods were helpful in classifying phyllite and 
massive chert zones which enclose ore deposit. 


Issledovanie neitronnogo potoka zemnoi kory, L.I.SHMO- 
NIN, V.V.CHERDYNTSEV, L.L.KASHKAROV, V.F.OSTA- 
PENKO. Geokhimiya n 2 1959 p 105-9. Investigation of neu- 
tron flux of Earth’s crust; investigation of neutron flux 
stimulated by nuclear processes in crust; intensity both of 
rapid and of slow neutrons, not less than 0.1-0.3 neutrons/ 
em? hr was measured; neutron flux passes limits of error of 
measurement only in some ore bodies; average neutron flux 
increases in proportion with y-activity of medium. 


K teorii diffuzii emanatsii v poristykh sredakh, Yu.P. 
BULASHEVICH, R.Kh.KHAIRITDINOV. Akademiya Nauk 
SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 12 Dec 1959 
p 1787-92. Theory of radon diffusion in porous media; equa- 
tion of radon diffusion taking into account convection in 
porous medium; boundary condition for radon concentration 


in pores and analysis of methods of determining coefficients 
of diffusion. 


Geophysics—Subaque- 


Neitronnye izlucheniya zemli, V.V.CHERDYNTSEV, L.I. 
SHMONIN, V.F.OSTAPENKO, O.D.KHALDEEV, L.L.KASH- 
KAROV. Geokhimiya n 3 1960 p 261-7. Neutron radiation of 
Earth; secondary neutrons of cosmic rays predominate near 
earth surface; ratio of amount of fast neutrons to amount of 
slow ones decreases with transition from native rocks to 
alluvium and farther to water surface; according to observa- 
tion in mines, deeper in earth crust this ratio is low too; 


in rocks of ore deposits neutron average flux is 4 neutrons/ 
em? hr. 


oO tochnosti izmereniya nestatsionarnykh polei radioaktiv- 
nykh izbluchenii, R.M.KOGAN, I.M.NAZAROV. Akademiya 
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Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 9 Sept 
1959 p 1353-8. Accuracy of measurements of nonstationary 
fields of radioactive radiations; relation between rate of eal- 
culation of particles and dispersion of particles is estab- 
lished; formulas for determination of dispersion of series of 
characteristic types of nonstationary fields. 


O vozmozhnosti primeneniya ekranirovannykh detektrorov 
pri radiometricheskikh poiskakh s samoleta, V.A.VOROB’EV. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 
n 7 July 1959 p 955-1002. Possibility of using detectors 
equipped with screen in radioactivity aerial prospecting ; 
problems of increasing efficiency of registration of local 
anomalies by means of deep screen detectors; influence of 
sereen-shape on quality of gamma survey. 


Ob odnom sposobe vychisleniya moshchnosti vozdushnoi dozy 
y-izlucheniya v odnorodnykh geologicheskikh sredakh, R.M. 
KOGAN. Akademiya Nauk SSSR, Izvestiya, Seriya Geofiziches- 
kaya v 22 n 7 July 1959 p 988-94. One method of calculating 
power of aerial amount of gamma radiation in homogeneous 
geological media; method is based on simple energy consid- 
erations, is accurate when applied to air equivalent media, 
and may be applied for calculation of amount of air in rocks. 


On Radioactive Anomalies in Sakurago and Zomeki Dis- 
tricts, Yamaguchi Prefecture, Y.KINOSAKI. Japan. Geol 
Survey—Bul v 10 n 9 Sept 1959 p 87-91. Group of high 
temperature replacement deposits is distributed in area; in 
these deposits, cupriferous pyrrhotite, galena and sphalerite 
are accompanied by skarn minerals; orebodies and debris at 
Sakurago mine and other main deposits were examined for 
purpose of detecting radioactive anomalies, but no remark- 
able anomalies were observed. 


Opredelenie plotnostei gornykh porod i rud v obnazheniyakh 
i gornykh vyrabotkakh s pomoshch’yu metoda rasseyannogo 
gamma-izlucheniya, E.M.FILIPPOV, G.A.KUZNETSOV. Raz- 
vedka i Okhrana Nedr v 25 n 9 Sept 1959 p 38-40. De- 
termination of densities of rocks and ores in outcrops and 
mine workings by method of scattered gamma radiation; 
design and use of gamma density meter. 


Opyt radiometricheskogo izucheniya osadochnykh porod dlya 
paleogeograficheskikh issledovanii, M.I.TOLSTOI. Razvedka i 
Okhrana Nedr v 25 n 10 Oct 1959 p 18-17. Experience with 
study of radioactivity of sedimentary rocks for paleogeo- 
graphie investigations; reconstruction of physico-chemical 
environment of deposition of Tertiary sediments in Eastern 
Carpathians according to lithology and uranium content. 


Radiometrische Kalibestimmung, M.DONATH, H.MATHES. 
Bergbauwissenschaften v 7 n 4 Feb 20 1960 p 86-90. Radio- 
metric determination of potassium; potassium can be de- 
termined radiometrically by B and y-radiation; by means of 
experiments and calculations it is illustrated, that y-radio- 
metric measurements of potassium attain precision of 0.2% 
K:O at common contents of raw potash salts; one determina- 
tion lasts 2-10 min depending on desired accuracy. 


Reconnaissance Investigation for Radioactivity in Neogene 
Sedimentary Rocks of Shinji and Tamatsukuri Areas, Shimane 
Prefecture, S.TOKUNAGA, M.KONO. Japan. Geol Survey— 
Bul v 10 n 9 Sept 1959 p 73-9. Surface examination with 
portable Geiger counter indicated no significant abnormal 
radioactivity ; average degree of anomalous radioactivity of 
formations ranged from 0.19 to 1.35 times normal background 
count; Tamatsukuri conglomerate is possible source of radio- 
active ores in area. é 

Some Observations of Gamma Radiation Emitted by Mineral 
Spring in Jamaica, S.A.VINCENZ. Geophysical Prospecting v 
7 n 4 Dee 1959 p 422-34. Decay rate of gamma radiation 
emitted by mineral spring was measured using portable 
rate meters; results suggested that main radioelement caus- 
ing radioactivity was radon?°; fluctuations in intensity of 
radiation were studied in situ; inverse relation between in- 
tensity and discharge rate of water was established and 
effect of rainfall and or earthquake was investigated; pos- 
sible source of radon. 


Uses of Gamma-Ray Spectrometer in Mineral Exploration, 
J.L.MERO. Geophysics v 25 n 5 Oct 1960 p 1054-75. Methods 
of ore analysis and experimental results; uranium-thorium 
ratios of rocks can be determined directly by y-ray spec- 
troscopy without necessity of making individual uranium or 
thorium assays; analysis of potash ores is facilitated with 


y-ray spectrometer; potential applications of y-ray spectro- 
meter. 


Research. Geophysical Research and Progress in Exploration, 
J.E.WHITE, F.PRESS. Geophysics v 25 n 1 Feb 1960 p 168-80. 
Developments in exploration and geophysical research at uni- 
versities and industrial laboratories in United States, including 
field measurements, and theory. 

Rock Properties. 


} See also Geology—Engineering ; Geophysics 
Magnetic ; 


Geophysics Radioactivity. 

Anomale Ultraschall-Geschwindigkeiten in Gesteinsbohr- 
kernen, H.BAULE, Geophysical Prospecting v 8 n 2 June 1960 
p 148-53, Anomalous supersonic velocities in rock samples 
from drill cores; velocity of supersonic pulses in cylindrical 
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drill cores and rock samples is measured as function of fre- 
quency or wave length of pulses. 


Behavior of Rock Salt, Limestone, and Anhydrite During 
Indentation, W.F.BRACRH. J Geophysical Research vy 65 n 6 
June 1960 p 1773-88. Indentation and compression are com- 
pared ; deformation of rock salt is predominantly due to glid- 
ing ; both single grains and rock work hardened just under 
indenter; deformation of other rocks was due to combination 
of gliding and microfracturing; approximate stress and strain 
fields were found for deformed zone, from which average 
values of stress difference, confining pressure, and strain could 
be determined. 


Compressive Strength of Coal Measure Rocks, N.J.PRICE. 
Colliery Eng v 37 n 437 July 1960 p 283-92. Recorded strength 
of rock is greatly influenced by experimental method of meas- 
urement; pore-water content influences crushing strength; 
rocks with caleareous cements exhibited straight forward 
relationship between quartz content and strength; strengths of 
rocks with clay matrices and low porosity were controlled by 
quartz content and degree of compaction; linear relationship 
between porosity and water free strength is found in more 
porous rocks. 


Effect of Pore Fluids on Elastic Properties of Sandstone, 
R.L.MANN, LFATT. Geophysics v 25 n 2 Apr 1960 p 433-44. 
Bulk compressibility, Young’s modulus, and Poisson’s ratio 
were measured on three sandstones ; measurements were made 
on both dry and water saturated samples; bulk compressibil- 
ity of wet sandstone was 10 to 30% greater than for dry; 
Young’s modulus was 8 to 20% less for wet sandstone, and 
Poisson’s ratio was 100% greater on one type of sandstone 
when wet. 


Elasticity of Some High-Density Crystals, R.K.VERMA. J 
Geophysical Research v 65 n 2 Feb 1960 p 757-66. Adiabatic 
elastic constants for two garnets, olivine and synthetic spinel 
and rutile; stiffness constants were determined from velocities 
of acoustic wave propagation in crystals; velocities of wave 
propagation were measured by McSkimin’s method. 


Faults in Material that Hardens When it Yields, H.JEF- 
FREYS. Roy Soe—Proce v 252 n 1271 Oct 27 1959 p 431-5. 
Problem of elliptical rigid inclusion in elastic solid with ho- 
mogeneous stress at large distance is solved; greatest stress 
differences were found to be at or near flow ends and to be 
determined by greatest principal stress; results suggest that 
in dynamic metamorphism of rocks weak crystals tend to form 
at 45° and strong ones would tend to form needles parallel to 
greatest principal stress; alternative interpretation. 


Induced Polarization Study of Its Causes and Magnitudes 
in Geologic Materials, T.R.LMADDEN, D.J.MARSHALL. US 
Atomic Energy Commission—Tech Information Service—RME- 
3160 June 1959 80 p. Polarization as energy storage; polariza- 
tion through coupling of flows, electro-osmotic coupling, 
thermoelectric coupling, and diffusion coupling; comparison of 
electrode and membrane polarization; electric conduction and 
polarization in rocks; measured polarization properties and 
anomalous background effects in geologic materials. 


Issledovanie p’ezoelektricheskogo effekta gornykh porod i 
vozmozhnost ego ispol’zovaniya vy geologii, E.I.PARKHO- 
MENKO. Sovetskaya Geologiya v 2 n 12 1959 p 101-11. In- 
vestigation of piezoelectric effect of rocks and possibility of its 
utilization in geology; experimental studies of piezoelectric 
effect of rocks have been conducted by dynamic and static 
methods; possibility of applying piezoelectric effect of rocks 
to structural petrology, geophysical exploration methods, 
and seismology, 


Magnetic Susceptibility Anisotropy and Fabric of Some 
Adirondack Granites and Orthogneisses, J.R.BALSLEY, A.F. 
BUDDINGTON. Am J Science v 258A (Bradley Vol) 1960 p 
6-20. Maximum susceptibility of orthogneisses is uniformly 
about parallel to lineation, and minimum susceptibility is 
characteristically about at right angles to planar structure; 
studies of magnetic susceptibility anisotropy have permitted 
determination of lineation in many rocks where it could not 
be determined in field, and have afforded bases for correlations 
with broad geologic structures. 


Note on Chemical Magnetization of Rocks, L.G.HOWELL, 
J.D.MARTINEZ, A.FROSCH. E.H.STATHAM. Geophysics v 
25 n 5 Oct 1960 p 1094-9. Silurian iron ores are compared 
with Tertiary samples containing hematite; stresses probably 
played role in crystal orientation in Silurian iron ore; chemi- 
cal magnetization took place in Weches of Tertiary age in 
Texas; unaltered glauconite in Weches is reversely mag- 
netized whereas limonite derived from glauconite by weather- 
ing is normally magnetized. 


Ob opredelenii plotnosti porod pri gravimetricheskoi raz- 
vedke, Z.M.SLEPAK. Geologiya Nefti i Gaza v 3 Gal 8 Aug 
1959 p 48-9. Determination of rock density in gravimetric 
prospecting ; rock density data derived from profile method and 
laboratory means can be compared with geological structure 
data to make maps showing changes in rock density. 


Testing Rock in Compression, C.L.EMERY. Mine & Quarry 
Eng v 26 n 4, 5 Apr 1960 p 164-8, May p 196-202. Sandstone 
grain composition, shape, size, packing, and cementing mate- 
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rial; theoretical model of sandstone including consideration of 
aeolotropy, heterogeneity, elasticity; results of compression 
tests depend on moisture content, orientation, bond strength; 
distortion, failure patterns, restraint and creep. 


Seismic. See also Earthquakes; Explosives—Shaped Charges ; 
Geophysics—Calculations ; Geophysics—Instruments; Geophys- 
ics—Subaqueous ; Seismology ; Soils—Surveys. 


Amplitudes of Seismic Body Waves From Underground Nu- 
clear Explosions, C.ROMNEY. J Geophysical Research y 64 
n 10 Oct 1959 p 1489-98. Seismic waves observed at temporary 
stations along line extending eastward from Nevada _ to 
Maine; amplitude of Pn varies inversely as cube of distance 
between 200 and 1100 km; Pn then disappears and late ar- 
ryiving higher velocity wave appears with relatively large am- 
plitude; between 200 and 2000 km amplitude of S (or Lg) 
varies inversely as cube of distance; explosions produced 
seismic waves equivalent in size to those from natural earth- 
quakes. 


Application of Seismic Methods to Ground-Water Problem 
in Northeastern Ohio, R.E.WARRICK, J.D.WINSLOW. Geo- 
physics v 25 n 2 Apr 1960 p 505-19. Test surveys in Portage 
and Summit Counties, Ohio, indicate that seismic methods 
can be used to determine depth to bedrock and thus to be 
applicable to study of buried valleys in water supply investiga- 
tions. 


Comparative Considerations on Energy Content of Seismic 
Waves in Central and Linear Pattern Shooting, H.PIERAU, 
O.ROSENBACH. Geophysical Prospecting v 8 n 2 June 1960 
p 164-77. Energy content of deep reflections is greater in 
linear than in central pattern shooting, provided that total 
quantity of charge is same in both cases; seismograms 
obtained with linear shotpoint arrays are less disturbed by 
surface waves than those obtained in central pattern shooting. 


Continuous Signal Seismograph, J.M.CRAWFORD, W.E.N. 
DOTY, M.R.LEE. Geophysics v 25 n 1 Feb 1960 p 95-105. 
Seismic method in which continuous signal vibrator provides 
source energy; operational features and general theoretical 
considerations ; principle of ‘‘Vibroseis’’ exploration; choice of 
input signal; construction and performance of vibrator and 
correlator. 


Crustal Structure of Iceland, M.BATH. J Geophysical Re- 
search v 65 n 6 June 1960 p 1793-1807. Results of seismic field 
investigation in 1959 made with 12 channel refraction appara- 
tus at number of stations along two profiles across Iceland; 
three layered crust was found, top layer of lava and volcanic 
ash and two basaltic layers; total crustal thickness down to 
Mohorovicie discontinuity is around 27.8 km; longitudinal 
guided waves were recorded out to distances of over 100 km. 


Decay of Seismic Pulses Near Source, E.J.WALTER. Earth- 
quake Notes n 1-2 Mar-June 1960 p 17-19. Series of tests were 
conducted to measure attenuation of seismic pulses near 
source; pulses were generated by dropping 122 lb weight onto 
anvil from height of five ft; data curve when plotted as 
acceleration versus distance has appearance of negative 
exponential function. 


Development of New Techniques Applied to Search for 
Stratigraphic Traps, L.CARISSIMO, O.D’AGOSTINO. Geophys- 
ieal Prospecting v 8 n 3 Sept 1960 p 401-16. “‘SSummarizer’’ 
is new device designed to produce output which is function 
of total energy detected by geophone spread; examples of 
use of apparatus is stratigraphic mapping; lateral facies 
variation between gravels and shales have been recognized 
and localized. 


Diffraction Problems in Fault Interpretation, B.F.J.KUNZ. 
Geophysical Prospecting v 8 n 3 Sept 1960 p 381-7 (discussion) 
887-8. In Molasse zone of Upper Austria, numerous faults were 
established by seismic surveying; diffractions were observed 
at several antithetic faults but not at synthetic faults; as 
example, seismic record section of Steindlberg structure is 
shown. 


Difragirovannye na zemnom yadre P-volny i zhestkost yadra 
ZLemli, L.N.RYKUNOV. Akademiya Nauk SSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 7 July 1959 p 957-64. P-wave 
diffraction on earth’s core and rigidity of core; possibility for 
ealeulating slip modulus of earth’s core, based on studies of 
character of P-wave amplitude reduction in shadow zone; 
study by means of models. 


Disque a calculs sismiques résolvant la loi V = Vo+ KZ, 
P.BOIS, A.OUDELETTE, Institut Francais du Pétrole et 
Annales des Combustibles Liquides—Revue v 15 n 1 Jan 1960 
p 93-111, plate. Seismic circular slide rule for solution of 
function V = Vo+ KZ; dip, depth, and lateral displacement 
may be quickly computed when initial velocity Vo, velocity 
gradient K, spread length, two way time T and observed delta 
T ave known; projected dip may also be computed when 
angle between projection, plane and vertical plane in direction 
of greatest slope, normal move-out and radius of wave front 
are known. Parallel English text. 

Effect of Gulf of Mexico on Rayleigh Wave Dispersion, 
D.H.SHURBET. J Geophysical Research v 65 n 4 Apr 1960 
p 1251-5. Dispersion of Rayleigh waves crossing Gulf of 
Mexico was measured; it is shown that observed dispersion 
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can be accounted for by considering presence of unconsolidated 
sediments ; average sediment thickness required to account for 
dispersion is 7 km. 

Elastische Wellen im Anisotropen Medium Nach LEiner 
Makroseismischen Untertage-Messung, S.J.DUDA. Geophysical 
Prospecting v 8 n 3 Sept 1960 p 429-44. Elastic waves in 
anisotropic medium according to underground macroseismic 
measurements; investigations were carried out in mines of 
Siergerland, to establish directions of oscillations and veloci- 
ties of all three kinds of waves; examined medium is shown 
to have transverse isotropy due to stratification. 


Electroseismic Effect. S.T.MARTNER, N.R.SPARKS. Geo- 
physics v 25 n 1 Feb 1960 p 325. Discussion, by E.KINDIJ, 
of paper indexed in Engineering Index 1959 p 570 from 
Apr 1959. issue. 

Elementarnaya otsenka vliyaniya sloya na kolebaniya zemnoi 
poverkhnosti, E.F.SAVARENSKII. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geofizicheskaya v 22 n 10 Oct 1959 p 1441-7. 
Elementary evaluation of strata influence on movements of 
earth’s surface; evaluation of strata influence on vertically 
dipping longitudinal wave or arbitrarily dipping SH wave; 
importance of evaluation for seismic zoning. 


Elimination of Seismic Ghost Reflections by Means of 
Linear Filter, J.P.LINDSEY. Geophysics v 25 n 1 Feb 1960 
p 130-40. Application of filter does not alter character of 
primary reflections although eliminating ghost reflections ; 
principal assumption made in development of technique is 
that effect of AGC in altering amplitude ratio of primary 
and ghost reflections is uniform for all record time; realization 
of required filter is given and measurement technique is 
outlined for detecting existence of ghost reflections based on 
autocorrelation function of seismograph trace. 


Evaluation of Average Crustal Characteristics From Rever- 
beration of Seismic Waves, J.N.NANDA. Roy Soe—Proc 
(Ser A) v 256 n 1284 May 31 1960 p 28-38. Seismic records 
obtained near shot points during study of earth’s crust by 
Dept of Terrestrial Magnetism, Carnegie Institution, have 
been analyzed to investigate possible origin of reverberation 
of seismic waves; on basis of ray theory and assuming 
uniform increase of velocity with depth, expressions have 
been derived for reverberation curves for various kinds of 
single scattering, and average gradient has been determined 
for various regions. 

Experiments With Static-Resistant Blasting Caps, J.H. 
BANVILLE, H.RICHARD. Geophysical Prospecting v 8 n 3 
Sept 1960 p 371-80. Premature detonation of seismic blasting- 
caps may be caused by accumulation of electro-static charge; 
this is especially true in desert areas where there are many 
sandstorms; two makes of static resistant cap have been 
tested in laboratory and results compared with those for 
nonresistant caps made by same manufacturers. 


Factors Affecting Compressional Wave Velocity in Unecon- 
solidated Marine Sand Sediments, H.BRANDT. Acoustical 
Soe America —J v 32 n 2 Feb 1960 p 171-9. Study of influence 
of porosity, gas content, pressure, and temperature on com- 
pressional wave velocity in unconsolidated marine sand sedi- 
ments; comparison with theory; sediment porosity was found 
to be most important factor affecting velocity. 

Filtrage compensateur en sismique reflexion, J.D.”HOER- 
AENE. Geophysical Prospecting v 8 n 3 Sept 1960 p 389-400. 
Compensating filtering in seismic reflection; example of con- 
ventional seismograms correlated by shot break; comparison 
of reflection periods on original traces and those on filtered 
traces. 

General Method for Construction of Trajectories and Wave- 
Fronts Diagram for Any Velocity Distribution, V.A.OLHO- 
VICH. Geophysical Prospecting v 8 n 8 Sept 1960 p 445-58. 
Analytical solution is given for case when time depth curve 
shows flexure, that is, when velocity increases down to certain 
depth and, after reaching maximum, begins to decrease; 
numerical example. 


Geoacoustic Spectrum, C.H.THURBER. Oil & Gas J v 57 n 
42 Oct 12 1959 p 228, 231, 234-6. Commonly measured earth- 
quake frequencies and seismic frequencies with their velocities 
and wavelengths; velocity range that is expected to be encoun- 
tered in sedimentary section; mixtures of sedimentary mate- 
rials exhibit linear relationship with respect to their acoustic 
properties, from this, fluid content or porosity can be deter- 
mined; full spectrum geophysical log with dual and single- 
receiver logs, and integration of dual-receiver log recom- 
mended. 


Ground Motion Produced by Incident S Waves, O.NUTTLI 
J.WHITMORE,. Earthquake Notes n 1-2 Mar-June™1960 p 21-2. 
Effect of incidence of plane S wave of arbitrary polarization 
and angles of incidence on particle motion of earth’s surface: 
comparison of observed and calculated results; complicated 
model of earth is not required in order to explain observed 
S motion, 


How to Cross-Check Accuracy of Velocity and Seismic 
Data, R.A.BRODING. World Oil v 149 n 6 Nov 1959 p 187-9. 
Instrumental and operational factors cause errors in inter- 
preting velocity and seismic reference shot data; alignment 
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of sonde in hole, spacing, and hole enlargement affect velocity 
log data accuracy; comparison of seismic reference time 
shots with total log times showed that 84% tied to within 
3.5% error or better. 

How To Do Refraction Work by Remote Control, P.VET- 
TERLEIN. World Oil v 150 n 5 Apr 1960 p 114-16. Remote 
control refraction system to sean large remote areas quickly 
using single layouts of geophone groups ; special application 
of system is in offshore operations. 


Improvement in Quality of Deep Reflections by Uniformly 
Linear Shotpoint Arrays, H.PIERAU, W.MULLER. Geophys- 
ical Prospecting v 8 n 2 June 1960 p 154-63. Successful appli- 
cation of shooting technique for seismic reflection operations, 
which has proved to work satisfactorily in those parts of 
North-West German prospective oil area which are unfavorable 
to reflections; technique is characterized by uniformly linear 
shotpoint arrangements which are parallel with geophone 
spread; all charges are detonated simultaneously; interpreta- 
tion of seismic records. 

Interpretation of Source Functions of Circum-Pacific Earth- 
quakes Obtained from Long-Period Rayleigh Waves, K.AKI. 
J Geophysical Research vy 65 n 8 Aug 1960 p 2405-17. Source 
function was interpreted in terms of direction of forces at 
source; interpretation was checked by additional information 
concerning earthquake as well as by error analysis; horizontal 
forces deduced from source function showed systematic geo- 
graphic distribution; vertical forces are found to be mostly 
directed upward on oceanic side. 


Inverse Filtering Helps Solve Problem of Offshore Multiples, 
M.M.BACKUS. World Oil v 150 n 6 May 1960 p 156, 158-60. 
Problem of ‘singing’? phenomenon and water reverberations ; 
effect of water reverberations on conventional structural 
interpretation; new data processing technique, quite different 
from usual seismic filtering concept, for erasing water rever- 
berations from marine seismograms; technique only reduces 
multiple reflections, but does not eliminate them completely. 


Ispol’zovanie zapisei zvuka dlya opredeleniya rasstoyanii pri 
yabotakh po glubinnomu seismicheskomu zondirovaniyu na 
more, S.M.ZVEREYV. Akademiya Nauk SSSR, Izvestiya, Seriya 
Geofizicheskaya v 22 n 4 Apr 1959 p 560-9, plate. Use of 
sound logs for determination of distance in deep sea seismic 
sounding; analysis of kinematic data of sound penetration 
and correlation with observation of sound logs; method of 
identifying distance between explosion and observation point 
with errors not exceeding 1%. 


K voprosu o geologicheskoi interpretatsii dannykh glubinnogo 
seismicheskogo zondirovaniya, I.A.REZANOV. Sovetskaya Geo- 
logiya v 3 n 6 June 1960 p 65-77. Geological interpretation 
of seismic sounding data; application of deep seismic sound- 
ing to tracing large byried structures, distinguishing certain 
structural layers with different strikes, and study of platform 
structures and folded zone basements; elemental and min- 
eralogical composition of deep-seated rocks ; longitudinal wave 
velocity data at depths greater than 10 km. 


K voprosy ob issledovanii dispergiruyushchikh poverkhnost- 
nykh voln v_ okresnosti minimuma gruppovoi skorosti, T.B. 
YANOVSKAYA. Akademiya Nauk SSSR, Izvestiya, Seriya 
Geofizicheskaya v 22 n 12 Dee 1959 p 1753-60. Problem of 
investigation of dispersing surface waves in vicinity of group 
velocity minimum; asymptotic expression of displacements in 
dispersing surface waves. 


_ La station de pendules horizontaux de Schlaigneaux (Prov- 
ince de Namur), J. VERBAANDERT, P.MELCHIOR. Academie 
Royale de Belgique—Bul de la Classe des Sciences v 45 n 11 
1959 p 1084-6, v 46 n 2 1960 p 75-6. Station of horizontal 
pendulums at Schlaigneaux, Namur Province, Belgium; under- 
ground station for study of tidal waves within earth crust ; 
new type of horizontal pendulums manufactured in Belgium; 
method of installation; north-south horizontal component of 
waves registered during partial eclipse of sun on Oct 2 1959; 
east-west component of waves studied. 


Le central magnétique de l'Institut Francais du Pétrole, J.L 
HAUTCOBUR. Institut Francais du Pétrole et Annales des 
Combustibles Liquides—Revue v 15 n 2 Feb 1960 p 263-88. 
Central office for analysis of magnetic tape recording of 
French Petroleum Institute; treatment of seismic records; 
use of retardation filters; corrections and play-back tech- 
niques; characteristics of seismic automatic computer, 


Long-Time Response of Layered Elastic Medium to Explosi 
Sound, J.H.ROSENBAUM. J Geophysical Research a a 
May 1960 p 1577-1618. Response is considered for particular 
case of point-source explosion in liquid layer lying above 
infinitely deep liquid bottom; asymptotic solution, expresses 
response in terms of harmonie vibrations of liquid layer; 
special emphasis is placed on those vibrations which corre. 
spond to waves with small angles of incidence. 


Love Waves in Heterogeneous, Spherical Earth s 
M.LANDISMAN, M.EWING. J Geophysical Research pera 
Aug 1960 p 2395-2404. Free periods of torsional oscillation 
have been calculated for Jeffreys-Bullen and Lehmann I earth 
models; results are given for first nine radial modes and for 
azimuthal modes up to n= 44; love wave phase and group 
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BGs tgs pave been calculated for first 14 radial modes ; 
prediction of maximum values of group velocity of ab 
7.5 km/sec for all higher modes. a 


Low-Velocity Layers in Earth, Ocean, and Atmospher 
B.GUTENBERG. Science v 131 n’3405 Apr 1 1960 p 959-65, 
Low-velocity layer plays important role in many instances of 
elastic wave propagation through earth’s solid body, oceans 
and atmosphere; example, detection of nuclear explosion. 


Magnitourprugii volny i gyranitsa zemnogo yadra, V.I.KEI- 
LISBOROK, _A.S.MONIN, Akademii Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 23 n 11 Nov 1959 p 1529-41. Magneto- 
elastic waves and boundary of earth’s core; investigation of 
dispersion, extinction, polarization and conditions of excitation 
of flat magnetoelastic waves. 


Measurements of Amplitudes of Reflected Seismic Waves, 
O.KOEFOED. Geophysical Prospecting v 8 n 1 Mar 1960 
p 25-45 (discussion) 46. Measurements made of amplitudes of 
reflected seismic waves, in order to investigate their change 
as function of shotpoint-seismometer distance and of position 
of reflection point; change with shotpoint-seismometer dis- 
tance, after correction for geometrical divergence, was usually 
small; this indicates strong difference between values of Pois- 
son’s ratio for adjacent strata, or, more likely, rather small 
value of absorption coefficient. 


_Method of Generalized Reflection and Transmission Coefti- 
cients, T.W.SPENCER. Geophysics v 25 n 3 June 1960 p 625- 
41. Method which leads to infinite series of Laplace transform 
of response function in multi-interface system; each term 
in series describes all energy which traverses particular 
generalized ray path between source and receiver ; specification 
of mode of propagation across each stratum and sequence in 
which strata are traversed serve to define generalized ray 
path; method obviates necessity for solving boundary value 
problem. 


Mining Subsurface Analysis by New Seismic Technique. 
Western Miner & Oil Rev v 33 n 7 July 1960 p 38-40. Method 
of determining consolidation of overburden in surface mining 
operations developed involves use of refraction seismograph 
which accurately determines consolidation or rippability of 
layers of subsurface materials and thickness of layers as well; 
analysis starts with strike of hammer against steel plate on 
ground; shock wave travels underground to geophone and on 
to electronic counter; distance can be measured from plate 
to geophone; time is measured by counter. 

Motion at Explosive Source as Deduced From Surface Waves, 
C.KISSLINGER. Earthquake Notes n 1-2 Mar-June 1960 
p 5-17. History of events occurring near source following 
small explosion has been deduced from Rayleigh waves recorded 
at two distances; Fourier analysis method developed by Sato, 
and Lambs solution for displacement on half space have 
been employed in two distinct approaches to this problem. 

New Idea Helps Unearth Strat Traps, Pinchouts. Oil & 
Gas J v 57 n 48 Nov 23 1959 p 56-7. New equipment consists 
of portable magnetic tape recorders and data processors ; 
synthetic seismograms are used to locate potential hydro- 
earbon traps. 

New Seismic Technique Simplifies Strip Overburden Analysis. 
Coal Age v 64 n 12 Dec 1959 p 102-3. Method employs refrac- 
tion seismography which measures overall consolidation of 
subsurface materials, including rock hardness, stratification, 
fracturing and degree of weathering; two men can make 
study quickly. 


New System Cuts Marine Seismic Costs 80% to 90%. World 
Petroleum v 31 n 3 Mar 1960 p 52. Socony Mobil Oil Co’s 
new seismic system for continuous profiling records good 
reflections in some areas from 8000 ft depths and gives 
consistent results at 4000 to 5000 ft; energy for system is 
provided by underwater explosions; signals are picked up 
by 150-ft detector cable towed behind boat and are amplified ; 
synchronization of spark in gun for explosion and recorder 
are done by mechanical means. 


New $3,000 Instrument Locates Buried Rock. Pipe Line 
Industry v 11 n 6 Dee 1959 p 32-4. Simplified version of seis- 
mograph designed to survey pipe line route for subsoil condi- 
tions ; sound wave is produced by 8 lb sledge striking 6x6x1 in, 
thick steel plate generating sharp wave, strong enough to 
provide readings to depths of 50 ft; receiver is standard 
geophone; electronic counter determines time interval between 
strike of hammer and arrival of seismic wave at geophone. 


Nomograficheskii metod opredeleniya signalov na vykhode 
lineinykh  fil’truyushchikh sistem, T.B.KALININA, F.M. 
GOL’TSMAN. Akademii Nauk SSSR, Izvestiya, Seria Geofizi- 
cheskaya v 23 n 11 Nov 1959 p 1605-19. Nomogyaphic method 
of determining signals at exit from linear filtering systems ; 
examples of calculations of correlation function, during group- 
ing, regulated directional reception, and displacement of waves. 


Nomograms to Speed Up Seismic Refraction Computations, 
T.MBIDAV. Geophysics v 25 n 5 Oct 1960 p 1035-53. Nomo- 
graphic solutions of equations employed in seismic refraction 
work; equations solved are: depth to second layer by means 
of critical distance formula; critical angle and offset distance 
formulas; true velocity of bedrock from apparent up-and 
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down-dip velocities ; depth to second layer by means of inter- 
cept time formula; last solution is also applied to finding 
throw of fault and depth to irregular second layer; geometry 
and procedure of each of nomograms. 


Nouvel Aspect de la Sismique Refraction au Sahara: Tirs 
non Enterrés, A.BUFFET, C.LAYAT. Geophysical Prospecting 
Vv 8 ia Mar 1960 p 47-66 (discussion) 66-7. New aspects of 
seismic refraction in Sahara, using surface charges; shots 
were fired using charges less than 25 kg; nitrate explosives 
give good results in refraction; use of suspended shots does 
not result in sufficient gain in energy over ground shots; 
detonation of individual charges by use of primacord set 
parallel to line gave superior results from energy point of 
view; saturation effect; distance between charges. English 
summary. 


_O vybore chastotnykh kharakteristik fil’trov seismicheskikh 
signalov, F.M.GOL’TSMAN. Akademiya Nauk £S3R, Izvestiya, 
Seriya Geofizicheskaya v 22 n Apr 1959 p 549-59. Choice of 
frequency characteristic of seismic signal filters; criterion 
making it possible to determine approximately according to 
given spectrum, moments of start and end of signal. 


Ob effektivnykh dinamicheskikh parametrakh neodnorodnykh 
uprugikh sred pri rasprostranenii ploskoi prodol’noi volny, I.M. 
KHAIKOVICH, L.A.KHALFIN, Akademiya Nauk SSSR, Izves- 
tiya, Seriya Geofizicheskaya v 22 n 4 Apr 1959 p 505-15. Effec- 
tive dynamic parameters in nonhomogeneous elastic media 
during propagation of plane longitudinal waves; study done 
on two-component model for plane horizontal waves; results 
from effective parameters show that heterogeneous melium 
becomes absorbing and dispersing. 

Ob effektivnykh dinamicheskikh parametrakh uprugikh sred 
pri rasprostranenii ploskoi poperechnoi polyarizsvannoi volny, 
I.M.KHAIKOVICH, L.A.KHALFIN. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geofizicheskaya v 22 n 6 June 1959 p 815-26. 
Effective dynamic parameters of elastic media under conditions 
of propagation of plane transverse polarized wave; solution 
of problem of propagation of plane transverse polarized wave 
through orderly two component medium; it is demonstrated 
that under specific conditions medium becomes exponentially 
absorbing and dispersing. 

Ob odnoi formule, svyazyvayushchei koeffitsienty golovnykh 
voln s koeffitsientami otrazhenii i prelomlenii, G.S.POD’’YA- 
POL’SKII. Akademii Nauk SSSR, Izvestiya, Seriya Geofiziches- 
kaya v 23 n 11 Nov 1959 p 1560-9. Formula correlating 
coefficients of head waves with those of reflection and refrac- 
tion; interrelation between coefficients of reflection and 
yefraction with so-called coefficients of head waves, which 
are derivatives of latter. 


Ob opredelenii gruppovoi i fazovoi skorosti iz nablyudenii, 
E.F.SAVARENSKII. Akademii Nauk SSSR, Izvestiya, Seriya 
Geofizicheskaya v 23 n 11 Nov 1959 p 1550-9. Determination 
of group and phase velocity from observations; physical 
postulates and methods for determining group and _ phase 
velocities of surface seismic Waves. 


Observational Determination of Variation of Angle of Inci- 
dence of P Waves with Epicentral Distance, O.NUTTLI, J. 
WHITMORE. Earthquake Notes 1-2 Mar-June 1960 p 22. 
Observational study of relation between apparent angle of 
incidence of P waves and epicentral distance, using data of 
Galitzin-Wilip seismograms from Florissant. 


On Deformation of Reflected Wave Due to Sampling Filter, 
T.KAWASHIMA, Japan. Geol Survey—Bul v 10 n 7 July 1959 
p 75-84. Deformation of reflected wave due to sampling filter 
such as pattern shooting, multiple geophone setting, mixing 
and compositing in seismic prospecting is investigated; output 
wave forms of equal weight sampling filter, such as linear 
array of multiple geophone, characteristic curves of amplitude, 
and time delay, are presented ; deformation of wave is analyzed 
with respect to broadening of wave form and anti-symmetry. 


On Identification and Construction of Reflected Refrac- 
tions, R.BORTFELD, H.HUERTGEN. Geophysical Prospecting 
vy 8n 1 Mar 1960 p 12-24. Reflected refractions are considered 
as limiting case for ordinary steeply dipping reflections ; 
particularly, reflected refractions may be constructed according 
to same principles as ordinary reflections; if disturbing, steep 
events may be attenuated to great extent by special shot and 
geophone set-ups; also, in this connection, it is unnecessary 
to distinguish between reflected refractions proper, and steep 
reflections. 


On Solution of One Dimensional Elastic Wave Propagation 
Problems in Stratified Media By Method of Characteristics, 
M.C.BLACK, E.W.CARPENTER, A.J.M.SPENCER. Geophys- 
ical Prospecting v 8 n 2 June 1960 p 218-30. Numerical method 
of solution for wave propagation in medium whose elastic 
parameters and density vary with depth in any specified way ; 
results for simple two layer problem are given to illustrate 
method, and extension to problems of current geophysical 
interest. 


Opredelenie tipov mnogokratnykh otrazhennykh voln po ikh 
kinematicheskim i dinamicheskim kharakteristikam, A.M. 
EPINAT’EVA, N.G.MIKHAILOVA. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geofizicheskaya v 22 n 7 July 1959 p 965-80. 
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Definition of multiple reflected wave types according to their 
kinematic and dynamic characteristics; experimental data 
given on kinetics of multiple reflection waves registered by 
means of medium and high frequency apparatus ; possibility of 
improving diagram of multiple wave distribution when ampli- 
tude of waves is used. 

Origin of Microseisms, J.N.NANDA. J Geophysical Research 
vy 65 n 6 June 1960 p 1815-20. Origin of microseisms at- 
tributed to action of suitable oriented winds with rough sea 
surface; sea roughness has certain periodicity if amplitude of 
progressive waves is periodic function of time; interaction 
of convergent winds under storm, or of winds parallel to 
coastline, will bring about oscillations in sea surface which 
will be transmitted through ground as microseisms. 


Outlining of Salt Masses by Refraction Methods, A.W. 
MUSGRAVE, W.C.WOOLLEY, H.GRAY. Geophysics vy 25 n 1 
Feb 1960 p 141-67. Short surface-to-surface refraction lines 
define top of shallow salt dome previously located by reflection 
methods; map is made from results of number of longer 
refraction lines radiating from center of dome; increased 
accuracy of this system is dependent upon accurate determina- 
tion of velocities and distances ; flank wells are used for further 
refraction shooting which yield more accurate velocity informa- 
tion and more detailed salt profiling. 


P Phase Transmitted by Crustal Rock to Intermediate Dis- 
tances, D.H.SHURBET. J Geophysical Research v 65 n 6 June 
1960 p 1809-14. Strong P phase recorded at Lubbock, Tex, 
is identified as waveguide phase; phase is called P and it is 
shown that it is longitudinal wave corresponding to Lg; some 
evidence is presented to support hypothesis that lower boun- 
dary of waveguide is due to increasing velocity with depth, 
rather than to interface, and that upper boundary of wave- 
guide is free surface. 


Photomechanical Method of Frequency Analysis of Seismic 
Pulses, B.F.HOWELL, A.B.ANDREWS, R.E.HUBER. Geophys- 
ics v 25 n 1 Feb 1960 p 322-4. Discussion of paper indexed 
in Engineering Index 1959 p 571 from Oct 1959 issue. 


Plane Compressional Voigt Waves, F.COLLINS. Geophysics 
v 25 n 2 Apr 1960 p 483-504. Single impulse of pressure seems 
more reasonable first approximation to shot; for this source 
complete solution for plane waves is developed, valid for all 
distances and times; method similar to Ricker’s is outlined 
for obtaining asymptotic solution suitable for computations at 
large distances. 


Pogloshchenie prodol’nykh i poperechnykh voln v obraztsakh 
razlichnoi formy, O.G.SHAMINA. Akademii Nauk SSSR, Izves- 
tiya, Seriya Geofizicheskaya vy 23 n 11 Nov 1959 p 1619-24. 
Absorption of longitudinal and transverse waves in samples 
of various shape; simultaneous determination of absorption 
of waves in two and three dimensional models with aid of 
suggested method for sounding at 45° angles; correlation 
between experimental and theoretical data. 


Priblizhennoe vyrazhenie dlya smeshcheniya v_ okrestnosti 
osnovnogo fronta v sluchae malogo ugla mezhdu luchom i 
granitsei razdela, G.S.PODYAPOL’SKII, Akademiya Nauk 
SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 12 Dec 1959 
p 1761-73. Approximate expression of displacement in vicinity 
of basic front in case of small angle between ray and boun- 
dary ; particular case of wave refracted into medium possessing 
higher rate of propagation of longitudinal oscillations. 


Propagation of Elastic Wave Motion from Impulsive Source 
along Fluid/Solid Interface, W.L.ROEVER, T.F.VINING, E. 
STRICK. Roy Soe Lond—Philosophical Trans v 251 n 1000 
Sept 15 1959 p 455-523. Experimental and theoretical pressure 
response; observations of pressure wave generated by spark, 
detected by barium titanate probe; two cases are investigated: 
where transverse wave is lower than longitudinal wave velocity 
of fluid, and where it is higher; analysis of pseudo-rayleigh 
wave shows that pressure build-up comprises three arrivals. 


Prospection séismique en Campine belge, H.A.RUEHMKORF. 
Annales des Mines de Belgique n 5 May 1959 p 535-42. Seismic 
prospecting in Belgian Campine; methods of discerning base 
of Tertiary formations. 


Rasprostranenie uprugikh voln v sloistoi srede, G.S.POD”- 
YAPOL’SKII. Akademiya Nauk SSSR, Izvestiya, Seriya Geo- 
fizicheskaya v 22 n 9 Sept 1959 p 1265-77. Pt 2: Distribution 
of elastic waves in layered medium; precise expression for 
case with axial symmetry; method of obtaining approximate 
expressions for separate, rapidly changing parts of displace- 
ment field of seismic waves; Pt 1 indexed in Engineering 
Index 1959 p 571 from Aug 1959 issue, 


Reconnaissance Seismic Refraction and Reflection Survey 
in Southwestern Ontario, G.D.LHOBSON. Can Min J v 81 n 4 
Apr 1960 p 83-7. Observations were made by Geological Survey 
of Canada at 107 stations in that part underlain by Paleozoic 
strata, within belt 25 mi wide; purpose of survey was to 
evaluate seismic methods as means of interpreting geology 
of sedimentary cover; equipment and technique; surface waves 
of great magnitude interfered with seismic survey; gravity 
vs is superior to seismic method as primary exploration 
tool. 
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Reflection and Refraction of Elastic Waves at Corrugated 
Boundary Surface. Pt. 1—Case of Incidence of SH Wave, S 
ASANO. Tokyo Univ. Earthquake Research Inst—Bul v 38 pt 2 
June 1960 p 177-97. Facts attributed at least in part to 
undulations of boundary surfaces of earth’s crustal layers; 
ease of incidence of SH wave on corrugated boundary surface 
which can be represented by Fourier’s series is treated in 
order to see effect of corrugated boundary surface on reflection 
and refraction of elastic waves. 

Response of Velocity-Sensitive Well Geophones, A.T.DEN- 
NISON. Geophysical Prospecting v 8 n 1 Mar 1960 p 68-84, 
Geophone movement in response to seismic pulse is primarily 
due to pressure difference between its ends ; several practical 
examples are calculated to show that first arrival waveform 
recorded by geophone depends on distance from interface 
and that these changes in recorded waveform may give errors 
of up to 8 millisee in well velocity surveys ; these errors may 
be minimized by using pressure geophones or by avoiding 
measurements at geological interfaces. 

Reversed Seismic Profiles Provide Better Rippability Factors, 
J.W.CROSBY III. Min World v 22 n 9 Aug 1960 p 380-1. Dip 
of bedrock and slope of surface introduce factors which may 
distort conclusions reached if seismic profile is taken only 
in one direction; though reversal of seismic study is more 
time consuming it will provide more meaningful answers con- 
cerning possible application of rippers for moving rock. 


Rezul’taty primeneniya seismorazvedki prelomlennykh voln, 
D.P.KASATKIN. Razvedka i Okhrana Nedr v 26 n 2 Feb 
1960 p 33-8. Results of application of seismic method of 
refracted waves; interpretation of seismic survey in Northern 
Turkmenia and Karakalpakia, where network of 60x70 km 
was used. 


Rock . . . Where and How Tough? Petroleum Engr v 31 n 13 
Dec 1959 p D27-9; see also Chem Eng & Min Rev v 52 n 6 
Mar 15 1960 p 70-3. Caterpillar Tractor Co has developed 
seismic analysis to determine whether subsurface material is 
rippable without moving tractor and ripper onto cut; 8 Ib 
sledge striking 6 in. by 6 in. by 1 in. thick steel plate produces 
adequately sharp wave, strong enough to provide readings 
to depths of 50 ft; receiver is standard geophone, moving coil 
in silicone fluid, resting on base. 


Scattering of Elastic Waves by Small Inhomogeneities, J.W. 
MILES. Geophysics v 25 n 3 June 1960 p 642-8. Rayleigh 
scattering theory is extended to determine perturbation on 
arbitrarily prescribed elastic wave field produced by small 
inhomogeneities in otherwise homogeneous, isotropic medium ; 
general result is applied to specific problems of scattering of 
both plane P- and S-waves; change in compressibility acts at 
distance as simple source and change in density as dipole, 
as in acoustical problem, while change in shear modulus 
contributes both simple-source and quadrapole fields. 


Seismic Data Enhancement-Case History, R.J.GRAEBNER. 
Geophysics v 25 n 1 Feb 1960 p 288-311. Example of reduction 
of theory to practice in one area characterized by poor records ; 
it comprises series of analytical tests designed to discover 
cause of poor records, to examine effect of each variable on 
Genebtomclse ratio, and to evaluate solutions predicted by 

eory. 


Seismie Method in Subsurface Exploration of Highway and 
Foundation Sites in Massachusetts, L.W.CURRIER. US Geol 
Survey—Cir n 426 1960 8 p. Refraction seismic method has 
proven to be more satisfactory than electrical resistivity 
method in highway exploration; seismic test procedures, tech- 
niques and interpretation, 


Seismic Recordings of Large Explosions in South-Eastern 
Australia, H.A.DOYLE, I.B.EVERINGHAM, T.K.HOGAN. 
Australian J Physics v 12 n 3 Sept 1959 p 222-30. Three 
quarry explosions between 50 and 100 tons of high explosive 
in Snowy Mountains area recorded by seismographs at dis- 
tances to 375 km; P and S wave velocities within Barth’s 
crust formally determined to be 6.04 (plus or minus 0.4) and 
3.62 (plus or minus 0.03) km/sec, respectively; Pn velocity 
found to be 8.03 km/sec, with estimated error of 0.2 km/sec; 
assuming uniform layer, Mohorovicie discontinuity is estimated 
to be at depth of 37 km. 


Seismic Refraction Investigations of Preglacial Valley of 
River Teifi Near Cardigan, A.ALLEN. Goal Mag v 97 n 4 
July-Aug 1960 p 276-82. Two short seismic refraction profiles 
have been shot across former valley of River Teifi with object 
of determining depth to rock floor; figures are consistent with 
glacial history of valley indicated by geological evidence. 


Seismic Scattering from Topographic Irregularities, F.GIL- 
BERT, L.KNOPOFF. J Geophysical Research v 65 n 10 Oct 
1960 p 8437-44. Approximation is developed for scattering of 
seismic waves by irregular surface; it is assumed that mag- 
nitude and slope of irregularity are small; irregularity is 
replaced by equivalent stress distribution so that problem is 
reduced to Lamb’s problem for distributed surface sources ; 
as examples, problems of scattering of plane primary waves 
plane secondary waves, and surface Rayleigh waves are treated. 


Seismic Studies of Sea Ice, KLHUNKINS, J Geophysical Re- 
search v 65 n 10 Oct 1960 p 8459-72. Velocities of longitudinal 


THE ENGINEERING INDEX—1960 


581 


GEOPHYSICS—Continued 


and transverse waves in sea ice showed marked seasonal 
change which is largely attributable to variations in ice 
temperature; with these velocity data, plus additional data 
on density, calculation of various elastic constants of sea ice 
throughout year can be made; flexural wave dispersion was 
pace aeaked for different ranges, charge sizes, and ice param- 
eters. 


Seismic Waves in Transition Layers, R.BORTFELD. Geo- 
physical Prospecting v 8 n 2 June 1960 p 178-217. Transition 
layer can be regarded as limit of sequence of constant-velocity- 
layer divisions ; sum of all multiples defines complete response 
of transition layer and satisfies differential equations of prob- 
lem; solution has form of superposition integral, and it is 
seen that transition layer has properties of linear filter, 


Seismische Untersuchungsarbeiten unter Tage im Sieger- 
laender Erzbergbau, R.GUTDEUTSCH. Bergbauwissenschaften 
v 7 n 9-10 May 10 1960 p 245-7. Underground seismic ex- 
ploration in Siegerland mines; seismic methods used in 
exploration of siderite deposits; layout of geophones and 
shotpoints; details of discovery of new ore deposit by means 
of underground seismic methods. 


Seismogram Synthesis Including Multiples and Transmission 
Coefficients, P.C.WUENSCHEL. Geophysics v 25 n 1 Feb 1960 
p 106-29. Synthetic seismograms obtained by solving boundary 
value problem for multilayered half-space exactly for plane 
wave case at normal incidence; computations of four seismo- 
grams of interest have been programmed for IBM 704; sig- 
nificance of multiples to total reflected signal depends on 
vertical distribution of acoustic impedance. 


Shadow of Earth’s Core, B.GUTTENBERG. J Geophysical 
Research v 65 n 3 Mar 1960 p 1013-20. Very good agreement 
exists between observed decrease in amplitudes of longitudinal 
waves diffracted at boundary of earth’s core and correspond- 
ing theoretical results; amplitudes of diffracted short-period 
P waves decrease faster with distance in shadow zone than 
those of longer waves; amplitudes of P waves diffracted at 
core may be visible on records of great earthquake at distances 
of 103° to 180°. 


Simplified Method for Analysis and Synthesis of Dispersed 
Wave Trains, J.N.BRUNE, J.E.NAFE, J.E.OLIVER. J Geo- 
physical Research v 65 n 1 Jan 1960 p 287-304. Disturbance 
at one point of dispersive medium resulting from impulse 
applied at another point may be represented as superposition 
of traveling plane waves; phase and period of disturbance 
at any instant are related by principle of stationary phase 
to phase and period of traveling wave component; practical 
use of method is demonstrated by application to antisymmetric 
waves in cylindrical rod, Rayleigh waves, and Love waves. 


Sismique-refraction au Sahara, L.MIGAUX. Institut Fran- 
cais du Petrole et Annales des Combustibles Liquides—Revue 
vy 15 n 10 Oct 1960 p 1371-83. Seismic refraction in Sahara; 
account on discovery of Hassi R’Mel gas field and Hassi-Mes- 
saoud oil field after geophysical study of structural features 
of country. 


Some Observations with Hammer Refraction Seismograph, 
G.D.HOBSON, L.S.COLLETT. Can Min & Met Bul v 53 n 581 
Sept 1960 p 674-81. Use of model MD-1 hammer refraction 
seismograph; measurements of depths of overburden were 
successfully carried out to maximum depth of 190 ft; accuracy 
was found to decrease from about plus or minus 10% to 
depths of 75 ft to about plus or minus 15% below 100 ft, 
at greater depths or on days of high noise level, primacord 
and seismic caps had to be used to get results. 


Sound Speed and Absorption Studies of Marine Sediments 
by Resonance Method—1, 2, GSSHUMWAY. Geophysics v 25 
n 2, 3 Apr 1960 p 451-67, June p 659-82. Apr: Laboratory 
measurements of compressional sound speed, and absorption, 
have been made on 111 unconsolidated marine sediment sam- 
ples, ranging from shallow water sands to deep sea clays; in 
addition, determinations were made of porosity, wet density, 
and grain size distributions; sound speed values at room 
temperature range from 1474 km/sec for red medium clay 
to 1785 km/sec for medium sand; sound absorption measure- 
ments. June: Relation of sound speed to sediment physical 
properties; porosity stands out as most important single 
factor causing variations in compressional sound speed in 
unconsolidated sediments; pressure and temperature effects ; 
relation of absorption to sediment physical properties ; absorp- 
tion dependence on frequency. 


Stratigraphic Seismorgram, C.H.SAVIT. Geophysics v 25 n 
1 Feb 1960 p 812-21. Technique which attempts to use some 
of previously unused information in seismic signals to pro~ 
duce record which may be correlative with some aspects of 
stratigraphy; summarizer, apparatus which is invention of 
E.MERLINI of AGIP Mineraria produces output which is 
function of total energy received by seisometer spread. 


Stratigraphy—New Research Device, E.MERLINI. World 
Petroleum v 31 n 3 Mar 1960 p 50-1. Equipment summarizes 
and integrates, with respect to time, energy received by all 
geophones on surface spread of conventional seismic _record 
as it is being recorded; dynamic exponential expander is used 


GEOPHYSICS—Continued 


to compensate for variation of amplitude between early and 
late energy arrivals; application of stratigrapher in exploring 
subsurface structural data. 


Surface Motion From Large Underground Explosions, D.S. 
CARDER, W.K.CLOUD. J Geophysical Research v 64 n 10 Oct 
1959 p 1471-87. Seismic effects of several underground nuclear 
explosions were measured in terms of ground surface motion 
by suitable seismorgraphs from 1200 ft to nearly 10 mi from 
source and with teleseismic instruments at great distances; 
local travel time data indicate that subbasement rock associ- 
ated with speed of about 6.2 km/sec is about 3000 ft beneath 
shot points area, 


Symposium on Synthetic Seismograms. Geophysical Prospect- 
ing v 8 n 2 June 1960 p 231-346 (discussion) 347-51. Follow- 
ing papers included: Introduction to Synthetic Seismogram 
Techniques, A.T.DENNISON, 231-41; Attacking Problems of 
Synthetic Seismogram, N.A.ANSTEY, 242-59; Synthetic Seis- 
mograms, Their Possibilities, Techniques, and Limitations, 
P.BOIS, J. CHAUVEAU, G.GRAU, M.LAVERGNE, 260-314; 
Synthetic Film with Multiple Reflections, Theory and Practi- 
cal Calculus, V.BARANOV, G.KUNETZ, 315-25; Analysis of 
Reel Films and their Comparison with Synthetic Films, J.DE- 
LAPLANCHE, Y.LEDOUX, 326-46. 


Thermal Attenuation of Nonlinear Stress Waves, S. 
TREITEL. J Applied Physics v 31 n 2 Feb 1960 p 391-5. It is 
shown that nonlinear stress wave is subject to mechanical and 
thermal losses as its propagates through real solid; attenua- 
tion coefficients are derived; thermal coefficient is probably 
small compared to mechanical coefficient, but much high pre- 
cision experimental work is required to settle this point 
definitely. 


Two-Dimensional Modeling and Its Application to Seismic 
Problems, F.A.ANGONA. Geophysics v 25 n 2 Apr 1960 p 
468-82. Laboratory seismograms of fault model demonstrate 
mechanism for diffraction and difference in amplitude decay 
and moveout between reflection and diffraction ; inverted order 
and deflection to side of refiected enery from curved reflector 
with buried focus is demonstrated; comparison is made of 
seismograms from simple fault model and from one com- 
bining fault with curved reflectors leading to it. 


Two-Dimensional Seismic Models with Continuously Variable 
Velocity Depth and Density Functions, J.H.HEALY, F.PRESS. 
Geophysics v 25 n 5 Oct 1960 p 987-97. Study shows feasibility 
of constructing two-dimensional models in which body velocity 
and density can be made to vary continually with depth; suc- 
cessful test was made by comparing theoretical and experi- 
mental dispersion curves of Rayleigh waves in double layered 
crust; layered plate model with solid cylinders of barium 
titanate were used as sources and barium titanate bimorph 
transducers were used as receivers, 


Use of Amplitude and Frequency in Exploration Seismology, 
P.N.S.O’BRIEN. World Petroleum Congress, Fifth—Proc New 
York, N.Y. June 1959 See I p 627-44. Disturbing effects of 
variations in source, instruments, and geophone plant; it is 
concluded that whereas they have no serious effect on seis- 
mic wave form they cause large amount of unwanted scatter 
in amplitudes; nevertheless, amplitudes give more information 
than do frequencies; results are given for measurements on 
waves from refractors which are thick, thin, and anticlinal. 


Use of Amplitudes in Refraction Shooting—Case History, 
P.N.S.O’BRIEN. Geophysical Prospecting v 8 n 38 Sept 1960 
p 417-28. On group of seismic refraction records there occurs 
late arrival with same apparent velocity as earlier arrival; 
study of ratio of amplitudes of two events showed that ob- 
served ratio was about ten times that to be expected on either 
of these hypotheses; later arrival was identified as refraction 
from deeper layer. 


Use of Reciprocity Theorem for Computation of Low-Fre- 
quency Radiation Patterns, J.E.WHITE. Geophysics v 25 n 3 
June 1960 p 613-24. It is shown that LF radiation of shear 
and compressional waves from relatively complex sources can 
be obtained by solving relatively simple problems in static 
elasticity ; illustrative examples include radiation from radial 
and tangential pairs of forces acting on wall of cylinder; 
pressure in finite cylinder, and pair of radial forces in hole 
in plate; for last case, measurements in plexiglas plate com- 
pare favorably with computations. 


Use Seismic Data to Find Stratigraphic Traps, C.H.SAVIT. 
Oil & Gas J v 58 n 15 Apr 11 1960 p 182-4. Use of seismic 
data in correlating stratigraphy ; advantages and disadvantages 
of using filtered and unfiltered seismic methods; survey of 
progress in published records ; compositing should not only be 
used to enhance filtered records but it should also be used, 
instead of filtering, to suppress noise. 


Variations latérales de vitesse, V.A.OLHOVICH. Institut 
Francais du Pétrole et Annales des Combustibles Liquides— 
Revue v 15 n 1 Jan 1960 p 112-20. Lateral velocity variations ; 
computation of parameters under conditions of lateral velocity 
variations is simplified by use of two charts. Parallel English 
text. 


Velocity of Compressional Waves in Rocks to 10 Kilobars— 
1, F.BIRCH. J. Geophysical Research v 65 n 4 Apr 1960 
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p 1083-1102. Velocity determined by measurement of travel 
time of pulses in specimens of rock at pressures to 10 kilobars 
and room temperature; experimental details, modal analyses, 
and numerical tables of velocity as function of direction of 
propagation, intial density, and pressure. 

Well Surveys and Calibration of Velocity Logs, T. 
SCHWAETZER. Geophysical Prospecting v 8 n 1 Mar 1960 p 
85-97. Geometrical, geological and instrumental factors that 
affect time measurement of double receiver velocity logs, as 
well as possibility that discrepancy between V-logs and ccon- 
ventional well survey could in some cases be due to faults, 
dip, folding, or intrusion of high velocity layers near well; 
some examples are given, and question of polarity of first 
arrivals in well surveys discussed. 


Wide Angle Reflections and Their Application to Finding 
Limestone Structures in Foothills of Western Canada, T.C. 
RICHARDS. Geophysics v 25 n 2 Apr 1960 p 385-407. Experi- 
mental and theoretical evidence is presented to show that 
strong seismic event, occurring late in record and at dis- 
tances beyond critical distance, is wide angle reflection and 
not refraction from high velocity limestone formation; evi- 
dence includes studies of effects of anisotropy on velocities 
along reflected and refracted paths and of variation of ampli- 
tude of event with distance. 


Subaqueous. See also Geophysics—Seismic. 


Crustal Section Across Puerto Rico Trench, M.TALWANI, 
G.H.SUTTON, J.L.WORZEL. J Geophysical Research v 64 n 
10 Oct 1959 p 1545-55. Crustal section from 450 km north to 
250 km south of San Juan, was deduced from seismic refrac- 
tion and gravity data; on basis of refraction data, crust was 
divided into layers having compressional wave velocities of 
1.54, 2.1, 3.8, 5.6, and 7.0 km/sec; depth to M under trench is 
20 km decreasing sharply on both sides; northwards, it 
reaches minimum of about 10 km under Outer Ridge. 


Morskie izmereniya s gravimetrom “GAL”, E.I.POPOV. 
Akedemiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 
22 n 12 Dee 1959 p 1793-8. Offshore measurements using GAL 
gravimeter; results of measurements performed on _ board 
6000 ton ship; average quadratie errors at observation points 
depending on magnitude of exciting accelerations. 


Opyt primeneniya differentsial’nykh ustanovok pri morskikh 
elektrorazvedochnykh rabotakh na banke Makarova, O.V. 
NAZARENKO. Geologiya Nefti i Gaza v 3 n 10 Oct 1959 p 
44-7, Experience with application of differential electric re- 
sistivity units during offshore electric prospecting on Makarov 
bank; bank represents underwater mud volcano; geophysical 
work conducted offshore in Caspian sea for determination of 
underwater geologic structure of sea bottom. 


Prospeccion sismica submarina en el Golfo de Cadiz, C.L. 
DRAKE, C.GAIBAR-PUERTAS, J.E.NAFE, M.LANGSETH. 
Revista de Ciencia Aplicada v 13 n 69, 70, 71 July-Aug 1959 
p 289-305, Sept-Oct p 411-29, Nov-Dee p 492-511. Submarine 
seismic prospecting in Gulf of Cadiz; correlation of geologi- 
cal information with geophysical data and interpretation of 
seismic records; seismic wave velocities in sea water and in 
different lithic units. 

Sub-Bottom Reflection Measurements on Continental Shelf, 
Bermuda Banks, West Indies Arc, and in West Atlantic Basins, 
J.EWING, B.LUSKIN, A.ROBERTS, J.HIRSHMAN. J Geo- 
physical Research v 65 n 9 Sept 1960 p 2849-59. In vicinity of 
Hudson Canyon on continental shelf between 40 and 400 
fathom contours upper layers are approximately horizontal, 
whereas deeper ones dip seaward at slightly greater angle 
than bottom; several reflecting horizons were observed at 
depths as great as 400 ft below bottom; on Challenger Bank 
and on Plantagenet Bank no sub-bottom reflectors were found. 


GEOTHERMAL PROSPECTING. See Geophysics—Geothermal. 
GERMAN SILVER. See cross references under Nickel Silver. 
GERMANIUM 


See also Aluminum Germanium Alloys; Geochemistry—Ger- 
manium; Metallography; Mineral Industry and Resources ; 
Rare Earths; Semiconductors—Germanium; Thermoelectricity. 


De la présence du germanium dans quelques houilles et 
lignites Roumains, St.MANTEA, N.PETRESCU, M.PE- 
TRESCU. Revue Roumaine de Metallurgi vy 5 n 1 1960 p 151- 
64. Occurrence of germanium in some Rumanian coals and 
lignites; tabular data on Ge content in coals of Lupeni and 
lignites of Schitu-Golesti. 


Etch Pits on Dendritic Germanium, a Clarification, P.J. 
HOLMES. Phys Rev v 119 n 1 July 1 1960 p 131-2. Discussion 
of apparent discrepancies in orientations of etch pits on main 
faces of Ge dendrites; orientation of equilateral pits on {111} 
surfaces is shown to depend on etchant used. ~ 


Grain Boundaries in Germanium, R.S.WAGNER, B.CHAL- 
MERS. J Applied Physics v 31 n 3 Mar 1960 p 581-7. Measure- 
ments are made on columnar tricrystals of relative energies 
and boundary orientations of simple tilt boundaries in ger- 
manium crystals; relative grain boundary energies are meas- 
ured as function of angular misorientation Theta between two 
grains; assumed dislocation structure of low angle grain 
boundaries in germanium is supported by this work. 21 refs. 


GERMANIUM—Continued 

Growth of Atomically Flat Surfaces on Germanium Den- 
drites, R.L.LONGINI, A.I.BENNETT, W.J.SMITH. J Applied 
Physics v 31 n 7 July 1960 p 1204-7, Theory is presented which 
explains conditions under which dendritic mechanism of 
growth produces ribbon like shape; experimental verification 
given. 

Plastic Deformation of Germanium by Alloying, W.J. 
FEUERSTEIN. Met Soe of AIME—Trans v 218 n 2 Apr 1960 p 
251-4. Deformation adjacent to regrowth material observed 
after alloying single crystal germanium with tin; of several 
solder alloys investigated, plastic deformation was observed 
only in germanium samples in contact with tin-doped regrowth 
material; dislocations move on viewed (111) plane following 
thermal cycling of tin-doped regrowth material on germanium. 


Propagation Mechanism of Germanium Dendrites, D.R. 
HAMILTON, R.G.SEIDENSTICKER. J Applied Physics v 31 
n 7 July 1960 p 1165-8. Role of twin planes in rapid dendritic 
propagation of germanium crystals is examined on basis of 
corner nucleation; model is proposed, and it is shown that 
at least two twin planes must be present for continued easy 
propagation in (211) directions, in good agreement with 
experimental observations; absence of dendrite with only one 
twin is explained. 

Rare Germanium Mineral—Renierite, L.STEYGERS. Min 
World v 22 n 1 Jan 1960 p 34-5. Renierite, ferromagnetic 
arsenosulphide of copper, iron and germanium is extremely 
disseminated in copper and zine ores at Kipushi, Katanga; 
when visible amounts are present it can be recovered by mag- 
netic concentration from first cells in primary copper flotation ; 
recovery is 85-90%. 

GERMICIDES. See Insecticides. 


GETTERS. See Electron Tubes—Getters ; Vacuum and Vacuum 
Equipment. 


GILSONITE 
See also Liquid Fuels—Synethetic. 


Mining Gilsonite by Hydraulic Methods. Min J v 254 n 6492 
Jan 22 1960 p 94-5. Hydraulie tool consists of two units; upper 
unit carries high pressure water for cutting and lower unit 
earries low pressure water, which washes ore to main shaft; 
another type of ore cutting tool consists of long rotary drill 
armed with carbide-tipped teeth; pumping operations. 

GIRDERS. See Beams and Girders. 
GLACIERS 


See also Geology; Geology—Antarctica; Geology—Quarter- 
nary. 


Ice Petrofabric Observations From Blue Glacier, Washington, 
in Relation to Theory and Experiment, W.B.KAMB. J Geo- 
physical Research v 64 n 11 Nov 1959 p 1891-1909. Ice ob- 
served on surface of Blue Glacier is classified texturally into 
coarse bubbly ice, coarse clear ice, and fine ice; three types 
occur intercalated to form observed foliated structure of bulk 
glacier ice; petrofabric study of fine ice reveals broad maxi- 
mum in density of c-axis orientations, centered about pole of 
foliation plane; coarse bubbly ice fabrics show more than one 
maximum in density of c-axis orientations. 


Serpentine Medial Moraines on Model Glacier, W.T.Mc- 
CUTCHEN, W.F.TANNER. Geol Soc America—Bul v 70 n 11 
Nov 1959 p 1487, plate. Density factor was close to 1.3, inas- 
much as clay mud was used as model material; temperature 
ratio was excluded because it was thought that folds have 
mechanical origin; one hr of laboratory operation was con- 
sidered equal to, roughly, 20 yr of glacial movement; differ- 
ential flow from multiple reservoirs was responsible for for- 
mation of serpentine pattern and was achieved by feeding 
reservoirs at different rates. 


Antarctic. Deep Core Drilling in Ross Ice Shelf, Little America 
V, Antarctica, R.H.RAGLE, B.L.HANSEN, A.GOW, R.W. 
PATENUADE. US Snow, Ice & Permafrost Research Estab- 
lishment—Tech Report n 70 June 1960 10 p. Development of 
method for drilling in ice; operations showed there was no 
saline ice in bottom core, indicating that bottom ice is melt- 
ing; in stratigraphic studies to 53 m depth, summer snow de- 
posits were coarse grained and often associated with icy crusts, 
ice layers and glands; data are tabulated and graphed and 
future research program at Little America V is outlined. 

British Columbia. Gravity Measurements on Salmon Glacier and 
Adjoining Snow Field, British Columbia, Canada, R.D.RUS- 
SELL, J.A.SACOBS, F.S.GRANT. Geol Soc America—Bul v 
71 n 8 Aug 1960 p 1223-30, 8 maps. Reduction of data is 
complicated by extreme irregularity of terrain and by fact 
that structure of glacier and locations of stations are time 
dependent; maps show Bouguer anomalies, and two profiles 
are drawn across glacier and one along its length; gravity 
measurements alone can give very good indication of shape 
of deep valley glacier and also its approximate depth. 


Greenland. Glaciological Investigations in Tuto Area of Green- 
land. US Snow, Ice & Permafrost Research Establishment— 
Tech Report n 47 Apr 1960 63 p. Investigations conducted in 
1956 on accumulation and ablation, ice velocity on Thule 
Ramp; firn and ice temperatures, net surface velocity in 
Blue Ice region and establishment of control network for ice- 


Saskatchewan. 
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edge photogrammetry are described in detail and compared 
with previous studies ; Thule lobe appears to be in near balance 
with Josses compensated by movement of inland ice toward 
margin. 

Glaciological Investigations, Nunatarssuaq Ice Ramp, North- 

western Greenland, L.H.NOBLES. US Snow, Ice & Per- 
mafrost Research Establishment—Tech Report n 66 May 1960 
57 p. Investigation indicates that ice of Nuna ramp is of sub- 
polar type in which negative temperatures prevail through- 
out most of year in all but upper few feet; deformation of 
ice during flow has formed number of metamorphic structures 
of both tensional and shear origin including: blue bands up 
to 20 ft thick, amber bands, joints, small crevasses, and ice 
dikes. 
Mode of Flow of Saskatchewan Glacier, Alberta, 
Canada, W.F.MEIER. US Geol Survey—Professional Paper n 
351 1960 70 p, 3 maps, 2 plates. Measurement of velocity on 
surface and at depth, surface and bedrock topography, abla- 
tion, and structures produced by flow; velocity gradients in 
area of detailed study are analyzed to determine surface 
strain-rate field; deformation is largely caused by transverse 
gradient of longitudinal velocity; velocity to depth of 140 ft 
decreases exponentially; derived flow law is used to compute 
velocity as function of depth and mass budget. 


See Electric Lighting—Glare. 


See also Building Materials; Ceramic Materials; Ceramic 
Products; Electric Insulators; Industrial Wastes—Radicactive 
Materials; Radio Equipment—Materials; Windows; also all 
subject headings beginning with Glass. 


Christmas Glass. Glass Industry v 40 n 12 Dec 1959 p 692-4. 
726-7. Two companion articles as follows; Glass Ornaments, 
F.J-.MAIETTA, on differences in possibilities for hand and 
machine decoration of Christmas tree ornaments, and methods 
used in machine decoration; Glass Figurines, H.BRUCK- 
DORFER, on tools and type of glass used for making small 
objects, and methods of forming swan, stag, and tree. 


Formation and Properties of Low-Melting Glasses in Ternary 
Systems As-TI1-S, As-Tl-Se, and As-Se-S, S.S.FLASCHEN, 
A.D.PEARSON, W.R.NORTHOVER. Am Cer Soce—J v 43 n 
5 May 1960 p 274-8. Glasses exhibit unique low melting prop- 
erties; some are highly fluid as low as 185 C; effect of Tl in 
lowering viscosity of binary As-S melts was unique; glasses 
are stable, covalent, chemically durable, dielectric, etc; over- 
all properties make them potentially useful for hermetic seal- 
ing of semiconductor and other moisture sensitive electronic 
components which might be damaged by high temperature 
sealing. 


Glass Research at National Bureau of Standards, C.H. 
HAHNER. Glass Industry v 40 n 11 Nov 1959 p 588-90, 650, 
652. Notes on history of activities in area; account of basic 
studies of chemical, thermal, optical and mechanical properties 
of glass and glass forming systems that are now in progress. 


Infrarotuntersuchungen an glasigen und kristallinen Proben 
im System KNOs-Ca(NOs)2, O.BORGEN, K.GROJOTHEIM, S. 
URNES. Glastechnische Berichte v 33 n 2 Feb 1960 p 52-5. 
Infrared study on glassy and crystalline samples in system 
KNO3-Ca(NOs)2; spectra of crystalline KNOszs and Ca(NOs): 
are compared with glassy system; it was found that spectrum 
of system is overlap of spectra of its crystal components ; 
broadening of bands could not be observed. 


Liquid Immiscibility in Silicate Systems, F.P.GLASSER, I. 
WARSHAW, R.ROY. Physics & Chem Glasses v 1 n 2 Apr 
1960 p 39-45. New empirical approach to correlating existing 
experimental evidence provides satisfactory agreement with 
observed miscibility gap in most silicate systems for which 
reliable experimental data are available; validity is tested by 
predictions for systems which have not been completely 
studied, for example ZrO2-SiOz, HfO2-SiOz, UO2-SiO2z, and ThO:- 
SiOz. 

Method of Calculating Limits of Dimensional Variation, S.J. 
MORRISON, M.SYMONS. Glass Technology v 1 n 3 June 1960 
p 121-9. Graphical representation of random and_ systematic 
sources of variation in glassware, applicable in designing, and 
use of statistical principles to forecast probability of success of 
design; problem of tubular glass bulk is used for illustration 
and effects of variation of mean diameter and mean wall thick- 
ness and of siding and ovality are discussed; limits of accu- 
racy are calculated for specific example. 


New Approach to Thermal Change in Refractive Index of 
Glasses, L.PROD’HOMME. Physics & Chem Glasses v iia 4 
Aug 1960 p 119-22. Thermal change in refractive index is con- 
sidered as resulting from two counteracting factors: lattice 
expansion and electron polarizability ; approach accounts for 
several aspects of glass behavior. 


Oxygen Mobility in Two Silicate Glasses, W.D.KINGERY, 
J.A.LECRON. Physics & Chem Glasses v 1 n 3 June 1960 p 
87-9. Oxygen diffusion coefficients were determined by iso- 
tope exchange measurements using stable isotope Kons and 
mass spectrometric analysis; values for soda-lime-silica glass 
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and lime-alumina-silica slag glass are compared with diffusion 
coefficients of other ions in these glasses and with oxygen dif- 
fusion coefficients in crystalline oxides. 


Ueber vakuumdichtes Sinterglas, W.ESPE, J.SLOSIAR. 
Vakuum-Technik v 8 n 8 Dee 1959 p 209-14. Gas tight sintered 
glass; manufacture and essential features reviewed; various 
types of glass having varying porosity used in manufacture 
of sintered glass, compared with corresponding clear pore 
free glass; advantages of use of sintered glass in some tech- 
nical applications are discussed; photographs of various 
components and photomicrographs of structure. 


Viscosity and Density of Molten Silica and High Silica Con- 
tent Glasses, J.F.BACON, A.A-HASAPIS, J.W.WHOLLEY, Jr. 
Physics & Chem Glasses v 1 n 3 June 1960 p 90-8. Viscosity of 
fused silica measured at 1935-2322 C varied from login to 
(viscosity in poises) 5.86 to 4.63, and with about 1% by weight 
cobalt oxide, at 2090-2350 C, was lower by factor of about 
3.5; viscosity of Vycor varied from logio to 4.59 to 4 in range 
2091-2186, and Pyrex from 5.06-3.34 from 1046-1389 C. 20 refs. 


Analysis. See also Chemical Analysis—Spectrographic; Glass— 
Constitution. 


Analysis of Boron in Borosilicate Glasses by Neutron Trans- 
mission, P.R.SEGATTO. Am Cer Soc—J v 43 n 5 May 1960 
p 278-81. Glass sample is dissolved in 48% HF, placed in 
polyethlene cell near Ra-Be neutron source; both are embedded 
in paraffin moderator; attenuation of neutron flux, which can 
be related to boron concentration in cell, is monitored with 
BF3, enriched B!° proportional counter; boron determinations 
can be made in about 40 min with accuracy of plus or minus 
1%; method is well suited as quality control procedure. 


Beitraege zur Mikrosilikatanalyse—2, 3, W.GEILMANN, G. 
TOELG. Glastechnische Berichte v 33 n 9, 10 Sept 1960 p 
332-8, Oct p 376-80. Microanalysis of silicates; after reducing 
silicate with hydrofluoric and perchloric acids, sulphate is 
reduced to H2S; HeS is absorbed in caustic soda and de- 
termined; method is applicable over about 1-1000 ug SOs, 
permitting 0.05 to 0.0001% SOs to be determined in sample 
of 1-200 mg; determination of phosphate content. 


Beitrag zur Analyse von Gasblasen nach der Kroghschen 
Methode, G.SCHILLING. Sprechsaal v 92 n 24 Dec 20 1959 p 
615-19. Analysis of gas bubbles; modified aparatus for analysis 
of gas bubbles in glass, based on method for microanalysis of 
gases developed by A.KROGH and on use of Microburette by 
M.C.TIMIRIAZEFF for similar studies. 

Study of Absorbed Gas Components in Glass, T.OKAMURA, 
T.UNO. Glass Industry v 41 n 10 Oct 1960 p 554-6, 585-9. 
Vacuum furnace for extracting gases from glass and analytical 
apparatus, used in improved method of analysis, are shown in 
diagrams ; evolution velocity of gases contained in some glasses 
of NazO-CaO-MgO-SiOz2 system was measured at various ex- 
traction temperatures, and found to be equilibrium phenom- 
enon; behaviors of gas contents in glass and in metal were 
compared. From Asahi Glass Co (Yokohama) Research Labora- 
tory Reports 2, 1-10 (1952). 

Vibrational Spectra of Vitreous B203-xH20, J.P.PARSONS, 
M.E.MILBERG. Am Cer Soc—J v 43 n 6 June 1960 p 326-30. 
Infrared absorption spectra of boron oxide glasses of low and 
high water content were obtained in 400 to 4000 ecm region 
using thin films of fine powders dispersed in liquid; glass 
spectra are consistent with random network structures in 
which each boron is triangularly coordinated by three oxygens ; 
presence of water leads to weak hydrogen bonding between 
oxygen atoms; no evidence for substantial tetrahedval coordi- 
nation of boron by oxygen was found. 

Antiquilty. See Glass Manufacture—History. 

Bonding. See Electron Tubes—Manufacture. 

Boron Determination. See Glass—Analysis. 

Chemical Attack. Beitrag zum Laugenangriff auf feuerpolierte 
Glasoberflaechen, L.SCHUMACHER, H-E.SCHWIETE, Glas- 
technische Berichte v 33 n 1 Jan 1960 p 1-7. Leaching attack 
on fire polished glass surfaces; microscopic study of damage 
caused by caustic soda solutions confirms close resemblance to 
hydrofluoric acid attack; craters formed on fire side surface 
are greater than those on roller side; velocity of HF attack is 
more than 100 times greater than that of NaOH. 

Cleaning. Methods of Cleaning Glass by Vapour Degreasing 
and Ultrasonically Agitated Solvents, T.PUTNER. Brit J Ap- 
plied Physics v 10 n 7 July 1959 p 382-6. Cleanliness of glass 
surfaces after treatment assessed from coefficient of friction, 
wetting properties and adherence to vacuum deposited coat- 
ings; in terms of these properties vapor degreasing in pure 
isopropyl alcohol produced cleanest surface; Il-f ultrasonic 
agitation was most effective method of removing gross surface 
contaminants. 

Coating. See Heat Insulating Materials—Plastics. 

Coloring. See also Glass—IJrradiation; Glass Manufacture—Raw 
Materials. 


Studies on Cobalt-Containing and Nickel-Containing Glasses, 
B.K.BANERJEE. Soc Glass Technology—J v 43 n 215 Dec 
1959 p 405-16, 1 plate. Glass base was mainly alkali-boric oxide 
with varying amounts of alkali but few silicate and ternary 
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borate glasses were also used; influence of glass composition 
on state of coloring oxide; relationship between concentration 
of coloring oxide and its state in glassy matrix; effect of 
duration and temperature of heating on state of coloring oxide 
in glass structure; possible role of coloring constituent in 
glass structure. 25 refs. 


Study of Magnetic Properties of Iron in Relation to its 
Colouring Action in Glass—1, 2, C.R.BAMFORD. Physics & 
Chem Glasses v 1 n 5 Oct 1960 p 159-69. Variation with tem- 
perature of magnetic susceptibility of sodium borate glasses 
containing various amounts of added iron oxide and melted 
under oxidizing conditions, and containing known amounts of 
added iron and melted under reducing conditions, over range 
20-400 C; optical transmission properties in visible and near 
infrared regions of spectrum were also determined. 


Composition. See Glass—Constitution. 


Constitution. See also Glass—Analysis; Glass—Coloring; Glass 
—Electric Properties ; Glass—Infrared Transmission ; Glass—Ir- 
radiation ; Glass—Mechanical Properties ; Glass—Spectral Prop- 
erties; Glass Manufactures. 


Berechnung der Zaehigkeit van Alkali- und Alkalikalkglae- 
sern aus ihrer Zusammensetzung, O.KNAPP. Glastechnische 
Berichte v 33 n 9 Sept 1960 p 338-9. Calculation of viscosity of 
alkali and alkali-lime glasses from their composition. 


Bibliography on Glass Structure. Glass Industry v 41 n 
7, 8, 9, 10, 11, 12 July 1960 p 396-7, Aug p 440-3, Sept p 
492-5, Oct p 557-60, Nov p 630-3, Dec p 696-7. Bibliography 
was assembled by Basie Science Div of Am Cer Soc, and con- 
sists of 420 references with 292 contributing authors; it is 
arranged generally by year (first reference is dated 1840), 
refers to papers in various languages and usually includes 
abstract or note for each. 


Co-ordination and Homogeneity in Hydrated Boron Oxide 
Glasses, M.E.MILBERG, R.K.BELITZ, A.H.SILVER. Physics 
& Chem Glasses v 1 n 5 Oct 1960 p 155-8. Source of 
heterogeneities and change from completely triangular to par- 
tially tetrahedral coordination in boron oxide glasses with 
high content of water; densities were measured and volume 
per gram atom of oxygen computed for glasses with water 
contents ranging from 0 to 42 mole %; boron coordination 
was studied by nuclear magnetic resonance to determine in- 
fluence of crsytalline parent on coordination in glass. 


Density, Refractive Index and Specific Refraction of 
Vitreous Boron Oxide and of Sodium Borate Glasses as Func- 
tions of Composition, Method of Preparation, and Rate of 
Cooling, F.C.EVERSTEIJN, J.M.STEVELS, H.I.WATER- 
MAN. Physics & Chem Glasses v 1 n 4 Aug 1960 p 128-33. 
Difference between structures of borate and silicate glasses 
is shown by change in volume of glass per gram-atom of 
oxygen as function of composition. 


Dichteaenderung von Bleiglas durch Waermebehandlung, 
T.KISHII. Glastechnische Berichte v 33 n 2 Feb 1960 p 47-52. 
Density changes in lead glass with heat treatment; changes at 
constant temperature in transformation, studied by other 
workers, are explained with concepts of network tempera- 
ture; recently observed phenomena were not in harmony with 
current theories; study of Pb-K-Na glass suggests phenomena 
can be explained with reaction model based on simple assump- 
tions. 21 refs. 


Electron Micrographs of Some _ Borosilicate Glasses and 
Their Internal Structure, MMWATANABE, H.NOAKE, T.AIBA. 
Am Cer Soc—J v 42 n 12 Dec 1959 p 598-9. Attention is 
focused on characteristic change of structure of some borosili- 
cate glasses which are likely to separate into two phases by 
prolonged heating at temperatures between softening point 
and annealing point; relation between internal structure and 
some physical properties of glass is suggested. 


Issledovanie kristallizatsionnoi sposobnosti stekla_ sistemy 
K20-ZnO-P205. T.I.VEINBERG. Zhurnal Prikladnoi Khimii 
v 82 n 8 Aug 1959 p 1685-9. Crystallizing capacity of system 
K20-ZnO-P205 glasses; experimental study to show that com- 
ponent range, at which crystallization did not occur was K20: 
15-20%, ZnO :40-45% and P205:40-45%; glasses were not hy- 
groscopic; similar non-crystallization range was found with 
systems containing N2O, which were hygroscopic. 


Kineties of Transport of Water Through Silicate Glasses at 
Ambient Temperatures, W.HALLER. Physics & Chem Glasses 
v ln 2 Apr 1960 p 46-51. Geologic hydration of obsidian, hy- 
dration of obsidian artifacts, water vapor sorption of high 
surface area alumino-silicate glass, and water vapor sorption 
of vitreous silica are compared; sorption rates are determined, 
and sorption mechanism is interpreted as diffusion of water 
into glass, accompanied by irreversible change in glass struc- 
ture. 


On Structure of Boron Oxide and Alkali Borate Glasses, 
J.KROGH-MOE. Chalmers Tekniska Hogskola—Avhandling 
(Chalmers Inst Technology—Paper)—Thesis n 22 1959 15 p; 
see also Physics & Chem of Glasses v 1 n 1 Feb 1960 p 26-31. 
Nuclear magnetic resonance data are quoted which show that 
on adding alkali to boron oxide glass; boron atoms change 
their coordination number, from three to four, until about 33 


f 


mole % alkali has been added and 50% of borons are in four- 
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fold coordination; known borate crystal structures of borates 
are shown to substantiate these data; new explanation for 
boron oxide anomaly is suggested. 36 refs. 


Preliminary Study of Crystal Structure of Low Tridymite, 
J.E.FLEMING, H.LYNTON. Physics & Chem Glasses v 1 n 5 
Oct 1960 p 148-54. X-ray investigation of single crystal ex- 
tracted from brick used as lining for gas retort, to provide 
structural information to be used in postulating models for 
silica glass; only structural feature to be firmly established 
is that all Si-O-Si bonds are bent, which agrees with results 
found in other silica structures. 


Roentgenuntersuchungen an einigen Oxydglasfasern, B.K. 
BANERJEE. Glastechnische Berichte v 33 n 4 Apr 1960 p 
120-4, X-ray investigation of oxidie glass fibers; X-ray diffrac- 
tion of BeOs and alkali borates with small additions of Fe and 
Zr were measured; oriented crystallites were observed in 
BOs with and without alkali; centered symmetrical character 
of diffuse bands was not disturbed in any sample. 


Some Observations of Anelasticity of Glasses, I.MOHYUD- 
DIN, R.W.DOUGLAS. Physics & Chem Glasses v 1 n 38 June 
1960 p 71-86. Damping of torsional vibrations in fibers of 
about 1 mm diam were measured over —100 to 450 C; binary 
silicate glasses containing lithium, sodium, potassium and 
lead, mixed alkali glasses containing sodium and potassium, 
commercial soda-lime-silica glass and soda-lime silica glass con- 
taining only 2% CaO were investigated; variation of damping 
with temperature follows general pattern for all glasses. 


Structural and Thermal Expansions in Alkali Silicate Binary 
Glasses, L.W.TILTON. Am Cer Soc—J v 43 n 1 Jan 1960 p 
9-17. By using computed density of 1.95 for vitron, value 2.20 
for silica glass, and 2.30 as reported for irradiated silica, it 
is estimated that silica glass consists of 28% vitron and 72% 
discordered silica in intervitron tissues; vitron (submicro- 
scopie cluster) theory is developed from inductive reasoning, 
data for silica and alkali silicate binary glasses and assump- 
tion that Si-O-Si angles in silica glass approximate 180° pre- 
dominantly. 23 refs. 

Structural Effects. in Chemical Reactivity of Silica and 
Silicates, F.M.ERNSBERGER. Physics & Chem of Solids v 13 
n 3-4 June 1960 p 347-51. Directional effects in dissolution of 
quartz by hydrofluoric acid are explained; mechanism pre- 
dicts that in perfect crystal, only those erystal faces which 
expose simultaneously two of four oxygen atoms of given 
silica tetrahedron are attacked by hydrofluoric acid. 


Structural Implications of Electron Microscopy of Glass Sur- 
faces, I. WARSHAW. Am Cer Soc—J v 43 n 1 Jan 1960 p 4-9. 
Microscopy of fractured and polished surfaces of commercial 
silicate glasses by preshadowed carbon replica technique 
reveals inhomogeneities in glass ranging in size from 30 to 
150 A in diam; investigation was made to show that observed 
features resulted neither from experimental technique used nor 
from reaction of glasses with atmospheric moisture; it is 
probable that these inhomogeneities are related to bulk struc- 
ture of glass. 


Structure of Some B:03-H20 Glasses, F. MELLER, M.E.MIL- 
BERG. Am Cer Soe—J v 43 n 7 July 1960 p 353-6. Triangular 
coordination of oxygen around boron, characteristic of vitreous 
B20s3, is, for most part, retained in glasses with compositions 
corresponding to B203.0.42H20, B2030.50H20, and B20s.0.- 
63H20 ; it is highly probable that these glasses of high water 
content are heterogeneous, containing disordered regions of 
high hydrogen bond density embedded in matrix very similar 
to vitreous BOs. 


Synthese und Eigenschaften einiger neuer wismut-, cad- 
mium-, barium- und bleioxydhaltiger Glaeser, S.M.BREKHOV- 
SKICH. Glastechnische Berichte v 32 n 11 Nov 1959 p 487-42. 
Synthesis and properties of some new bismuth-, cadmium-, 
barium-, and lead oxide glasses; noteworthy possibility is that 
glasses of about 8 g/cu em can be obtained; purpose was to 
determine whether very heavy boron, silicon and phosphate 


containing glasses for protection against a rays and neutrons, 
could be produced. 


Untersuchung eisenhaltiger Glaeser mit Roentgenstrahlen, 
B.K.BANERJEE. Glastechnische Berichte v 83 n 2 Feb 1960 
p 45-6. X-ray study of iron containing glasses; data given 
for alkali borate glasses and devitrified samples; no evidence 
was found for assumption that colloidal iron oxide is present ; 
status of coloring components is reported. 


Untersuchung von Metaphosphat-Glasfasern, B.K.BANER- 
JEE. Glastechnische Berichte yv 33 n 1 Jan 1960 p 8-9. eas 
gation of metaphosphate glass; fibers exhibit certain degree 
of magnetic anisotropy, which is indicated by oriented repeat- 
ing structural elements and chain structure, which tends to 
stretch with orientation of individual links; after longer 
heating, 24 hr at 375 C, fibers no longer exhibit anisotropy. 


Untersuchungen von  Relaxationsercheinungen a i- 
Silikat-Glaesern, R.JAGDT. Glastechnische Beebe a eg 
Jan 1960 p 10-19. Investigation of relaxation phenomena in 
alkali-silicate glasses; temperature dependence of internal 
friction and elastic modulus of series of glasses of systemati- 


cally varied composition were determined between —180 © 
and transformation range, 
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Corrosive Properties. See Glass Furnaces—Refractory Materials. 


Rees: See also Glass—Decoration ; Glass Plants—Power Sup- 
Diy. 

Cutting Glass With Air Motor, J.F.BENTLEY, P.BROWNE. 
Hydraulics & Pneumatics vy 13 n 7 July 1960 p 94-5. Glass- 
cutter fastened to air motor, in turn geared to rack mounted 
on straightedge, enables duplication of steps and movements 
of hand glasscutting. 


Decomposition. See Electron Tubes. 


Decoration. Color on Glass. Glass Industry v 40 n 11 Nov 1959 
p 591, 648, 650. Types of enamels for decorating glass, and 
special properties of each; working characteristics in glass 
application, with particular reference to firing. 

80-Year Old Firm Produces Quality Waterford Crystal. Cer 
Industry v 74 n 38 Mar 1960 p 62-3, 66. Notes on Materials 
and methods used in production of Waterford crystal and 
copper wheel engraved crystal glassware, produced by T.G. 
Hawkes & Co, of Corning, NY; operations include pattern 
marking, cutting or engraving, and polishing; originating in 
Ireland, company was founded in Corning in 1880 and in 1903 
started original Steuben Glass Works; Steuben works was sold 
to Corning Glass works in 1917. 


Lancaster Glass Expands Decorating Facility. Cer Age v 75 
n 4 Apr 1960 p 51-3. Lancaster Glass Corp has increased 
production of glass components by addition of department 
devoted entirely to processing and decorating of flat glass 
panels ; new department, known as Plant D, includes new cut- 
ting, drilling and silk screen facilities, advanced lighting 
methods and ground level loading dock to facilitate shipment 
of finished products. 


Defects. See also Glass—Polishing. 


Spiral Dislocations on Glass Fracture Surfaces, W.C.LEVEN- 
GOOD, T.S.VONG. J Applied Physics v 31 n 8 Aug 1960 p 
1416-21. Within certain range of composition spiral defects 
were observed on etched soda-lime-silica glasses which de- 
scribed Archimedean and appeared to originate from inter- 
stitial defects in glass; mutual stress influence effects observed ; 
torque field around interstitial defects hypothesized to ex- 
plain mechanism; dynamic spherical indenter technique used 
to study structural variations; effects of heating and crystal- 
lization also studied. 


Density. See Glass—Constitution. 
Electric Properties. See also Semiconductors. 


Conductive Glass Developments. Tin & its Uses n 46 Spring 
1959 p 12-14. Method of imparting electrical conductivity to 
glass surfaces developed by Sylvania Electric and Thorn Elec- 
trical Industries Ltd; decomposition of SnClz below softening 
point of glass in presence of water vapor forms SnO film 
which remains bonded to silica network in glass surface; 
process reduces visual transparency 10 to 20%; potential 
uses include heating and deicing windows, luminescent signs, 
electronic resistors, etc. 

Conventional and Invert Glasses Containing Titania—l, 
H.J.L.TRAP, J.M.STEVELS. Physics & Chem Glasses v 1 n 4 
Aug 1960 p 107-18. Behavior of several physical properties as 
function of structure parameter Y, which represents average 
number of bridging oxygen ions per SiOQu-tetrahedron ; concern 
is with improvement of dielectric properties and with influence 
of titania as constituent in invert glasses on dielectric and 
some other properties. 22 refs. 

Effect of Calcium Oxide on Electrical Conductivity of Glass 
Containing Two Alkali Oxides, O.V.MAZURIN, E.V.GOLI- 
KOVA, N.V.SHTOL’TSER. Soviet Physics, Solid State v 1 n 
4 Apr 1959 p 572-3. English translation of article indexed in 
Engineering Index 1959 p 580 from Fizika Tverdogo Tela Apr 
1959. 

Electrical Conductivity of High Vanadium Phosphate Glass, 
M.MUNAKATA. Solid-State Electronics v 1 n 3 July 1960 p 
159-63. Study of conductivity as function of glass composition ; 
in particular, when basic metal oxide is varied, simple rela- 
tion between maximum conductivity of glass and “cationic 
field strength’? of metal is found; by this means, it is possible 
to obtain semiconducting glass with room-temperature resistiv- 
ity of order of 108-ohm-cm. 


Elektricheskie svoistva alyumosilikatnykh, borosilikatnykh 
i alyumoborosilikatnykh — stekol, A.A.APPEN, F.S.KUAN 
(KUAN FU-SU). Fizika Tverdogo Tela v 1 n 10 Oct 1959 p 
1529-37; see also English translation in Soviet Physics, Solid 
State v 1 n 10 Apr 1960 p 1400-7. Electric properties of alu- 
mosilicate, borosilicate and alumoborosilicate glasses ; depend- 
ence of dielectric losses and of permittivity on chemical com- 
position of such glasses at frequencies of 10? and 10° eps, at 
room temperature; temperature dependence of dielectric losses 
between 60 and 300 K and their frequency dependence between 
102 and 107 eps. 

New Applications of Glass in Electronics, J.HERBERT. Vide 
vy 15 n 87 May-June 1960 p 268-85. Development of electronics 
is constantly demanding new requirements of glass, as im- 
provements in chemical inertia of insulating walls of electron 
tubes, increase in high temperature stability, and improve- 
ment in dielectric properties; demands of miniaturization re- 
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quires operation of hot sintering processes of multiform type, 
and glass which is also amenable to chemical machining; 
methods of resolving these problems are discussed. (In French 
and English). 

Passage of Electrons Through Thin Glass Films, A.I.PIAT- 
NITSKII. Acad Sciences USSR (English Translation) Bul— 
Phys Series v 22 n 4 1958 p 459-66 (Columbia Tech Transla- 
tions). Preparation of films; transmission coefficients measured 
as function of applied voltage; transmission properties ; prop- 
erties of interest because of increasing application of films in 
electronic technology. 


Space-Charge Development in Glass, T.M.PROCTOR, P.M. 
SUTTON. Am Cer Soe—J v 43 n 4 Apr 1960 p 173-9. Data 
given graphically demonstrate space charge build-up in glass 
containing alkali and in glass relatively free of alkali; ob- 
served potential distributions show decided asymmetry and 
have large potential drops near electrodes with linear poten- 
tial change near center of sample. 


X-Ray Induced Electrical Polarization in Glass, T.M.PROC- 
TOR. Phys Rev v 116 n 6 Dee 15 1959 p 1436-40. Experimental 
study of production of electric polarization in lead silicate 
glass by 250-ky X-rays; survey of polarization as affected 
by total dose of incident and absorbed rays, dose rate, X-ray 
tube potential, radiation temperature, and temperature of 
release and measurement of polarization; dependence of 
measured surface charge on specimen thickness. 


Electroluminescent. See Electric Lighting—Electroluminescent ; 
Glass—Electrie Properties. 


Fatigue. See Glass—Testing. 


Fracture. Analysis of Brittle Tensile Fracture of Glasses by 
Ultrasonics, F.KERKHOF. Glass Industry vy 41 n 4 Apr 1960 
p 209, 236. Bars cut from sheet glass were broken in axial 
tension while being irradiated under water with continuous 
ultrasonic radiation of 9.1 megacycles; angle of incidence was 
23°; results are described, and it is noted that simple graphic 
methods can be used to reconstruct, quantitatively, time 
relationships involved in formation of fracture front; method 
also presents possibility of obtaining measured value in re- 
gion showing no Wallner lines. 


Bruchuntersuchungen an Glasstaeben, R.KIENLE. Glastech- 
nische Berichte v 33 n 9 Sept 1960 p 321-31. Investigation 
of fracture in glass rods; comparison of mechanism of fracture 
during tensile and surface pressure tests showed marked dif- 
ference in characteristics for each type. 


Detection of Strength-Impairing Surface Flaws in Glass, 
F.M.ERNSBERGER. Roy Soe—Proe Ser A v 257 n 1289 Sept 
6 1960 p 213-23. Experiments have shown that cracks pro- 
duced by sodium vapor treatment on surface of glass are frac- 
tures due to superficial tensile stress developed on cooling in 
surface layer of higher thermal expansion; points of origin 
of crack systems are sites of Griffith cracks; structure (linear 
or star-like) of each Griffith crack can be recognized from 
orientation of network cracks at point in question. 


Dynamics of Crack Propagation in Glass, S.BATESON. 
Physics & Chem Glasses v 1 n 5 Oct 1960 p 139-42. Expres- 
sion for velocity of crack propagation in brittle medium is 
derived on basis of distortion energy at crack surface; agree- 
ment with Mott’s equation and with Schardin’s experiments on 
vitreous silica and number of optical glasses is good; partial 
success was found with relation to account for ‘mirror’ mark- 
ings on fractured surfaces. 


Indentation Strength of Glass, A.S.ARGON, Y.HORI, E. 
OROWAN. Am Cer Soc—J v 43 n 2 Feb 1960 p 86-96. Plate 
and sheet glasses were investigated, using small spherical in- 
denters; results were about 10 to 100 times higher than for 
tensile or bending tests, highest values being about one-half 
greatest strength of thin fibers or freshly drawn rods; values 
of freshly cleaved surfaces suggest 300,000 psi of tensile stress 
may be tensile strength of bulk glass in absence of surface 
defects, apart from possible inaccuracy in use of Hertz 
formula; fracture stress and endured stress histograms for flat 
glasses. 

Gases. See Glass—Analysis. 

Grinding. See Glass—Polishing. 

Hardness. See Glass—Mechanical Properties; Glass—Testing. 
Heat Transmission. See Heat Transfer—Glass. 

History. See Glass Manufacture—History. 


Infrared Transmission. Effect of Fluorides on Infrared Trans- 
mittance of Certain Silicate Glasses, G.W.CLEEK, T.G.SCU- 
DERI. Am Cer Soc—J v 42 n 12 Dee 1959 p 599-603. Relatively 
large amounts of fluorides can be incorporated into silicate 
glasses without producing opalescence or turbidity if certain 
oxides, such as La2O3 or Ta2QOs, are included in glass composi- 
tion; in most cases, fluorides reduce absorption at 2.75-u water 
band, thus improving glasses for use as infrared material ; 
fluorides also decrease refractive index values; striae are pro- 
duced when fluoride content is more than about 4 mole %. 

Infrared Transmittance at High Temperature Using Dou- 


ble-Beam Spectrophotometer, C.J.PARKER, M.E.NORDBERG, 
Jr. Optical Soc America—J v 49 n 9 Sept 1959 p 856-9. Ex- 
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GLASS—Infrared Transmission—Continued { 
Optical. See also Glass—Infrared Transmission ; Lenses; Tele- 


perimental study of effects of high temperature on transmit- 


tance of infrared transmitting glasses and other optical mate- 
rials; results for number of glasses in range 25 to 600 C; 
temperature dependence was complex but relatively small. 


Irradiation. See also Glass—Electric Properties; Radiation. 


Gamma Irradiation of Lead Silicate Glass, R.S.B.BARKER, 
D.A.RICHARDSON, E.A.G.McCONKEY, R.RIMMER. Nature 
(Lond) v 187 n 4732 July 9 1960 p 135-6. Investigation deals 
with mechanism involved in darkening of glass on irradiation 
and recovery with time, in attempt to obtain better under- 
standing of structure of glass. 

Ob izmenenii tsveta i prozrachnosti stekol pri obluchenii 
ikh y-luchami istochnika Co® i v yadernom reaktore, S.M. 
BREKHOVSKIKH. Atomnaya Energiya v 8 n 1 Jan 1960 p 
37-43. Color and transparency changes of glasses under action 
of Co® and nuclear reactor radiation; stability saturation, 
minimum transparency, and darkening characteristics for 
glasses of different manufacture; methods for improving 
stability of glass to irradiation. 


Symposium on Glass Radiation. Am Cer Soc—J v 43 n 8 Aug 
1960 p 389-436. Papers given Oct 15-16 1959: Kinetics of 
Gamma-Ray Induced Coloring of Glass, P.W.LEVY, 389-95; 
Trapped Electrons in Irradiated Quartz and Silica—1: Opti- 
cal Absorption, C.M.NELSON, R.A.WEEKS, 396-9; 2: EHlec- 
tron Spin Resonance, R.A.WEEKS, C.M.NELSON, 399-404; Ef- 
fects of Electron Bombardment on Properties of Various 
Glasses, T.M.MIKE, B.L.STEIERMAN, E.F.DEGERING, 405-7; 
Effects of Electron Bombardment on Elasticity and Mechanical 
Damping of Certain Glasses, S-W.BARBER, K.E.FORRY, D.F. 
DEGERING, 408-12; Investigation of Some Glasses, for High- 
Level Gamma-Radiation Dosimeters, W.A.HEDDEN, J.F. 
KIRCHER, B.W.KING, 413-15; Thermoluminescence of Vitre- 
ous Germanium Oxide Containing Impurity Aluminum, V.GA- 
RINO-CANINA, S.COHEN, 415-16; Gamma-Ray Induced Ab- 
sorption Band in Some Lead Borate Glasses, A.M.BISHAY, 
417-21; Synthesized Impurity Centers in Fused Silica, E.LELL, 
422-6; Applications of Radiation Effects in Glasses in Low 
and High-Level Dosimetry, G.E.BLAIR, 426-9; Radiation 
Dosimeter Glasses, J.LPAYMAL, M.BONNAUD, P.Le CLERC, 
430-6. 


Thermoluminescence of Vitreous Germanium Oxide Contain- 
ing Impurity Aluminum, V.GARINO-CANINA, S.COHEN. Am 
Cer Soc—J v 43 n 8 Aug 1960 p 415-16. Introduction of be- 
tween 0 and 5% alumina into oxide produces thermolumines- 
cence after excitation by ultraviolet radiation, characterized 
by peak position between 50 and 70 © and peak height increas- 
ing with increase in alumina introduced; results cause purity 
of “pure”? GeOe to be suspected, spectrographic analysis show- 
ing content, among other impurities, of about 10 ppm of Al; 
thermoluminescence thus appears related to Al impurity in 
GeO:2 glass. 


Mechanical Properties. Diamond Pyramid Hardness of Sodium 
Borate Glasses as Function of Their Composition and Heat 
Treatment, F.C.EVERSTEIJN, J.M.STEVELS, H.I.WATER- 
MAN. Physics & Chem Glasses v 1 n 4 Aug 1960 p 134-6. Data 
for seven quenched or annealed NazO-B:O3 glasses of composi- 
tions with NazO contents ranging from 5 to 31% by weight; 
quenched glasses showed maximum with about 25% of Na2Q; 
values of annealed glasses are higher, but they do not exhibit 
pronounced maximum; results are related to differences of 
opinion in literature, with stress on relationship between 
viscosity and hardness for given types of glass. 


Nonuniform Toughening of Glass Disk, P.G.KALMAN. Am 
Cer Soc—J v 43 n 6 June 1960 p 313-25. Previously evolved 
method for calculation of stresses (see Engineering Index 
1959 p 581), is applied; it is shown that it is possible to 
stipulate initial conditions and manner of quenching so that 
intensity of toughening varies in disk as function of radius 
without inducing secondary radial stress system; nonuniform 
toughening of glass gives advantage for certain types of 
safety windshields for automobiles, new type of flat cathode 
ray tube envelope, ete. 


Strength of Glass, D.G-HOLLOWAY. Contemporary Physics 
v 1n 3 Feb 1960 p 230-5. Difference between theoretical and 
experimental values of mechanical strength of glass is dis- 
cussed; review is given of present research on flaws which 
are responsible for lowered strength, with particular reference 
to experiments with glass fibers. 

Surface Hardness of Sheet Glass Untreated and Treated 
with Vapours of Metal Chlorides, G.AKORANYI. Soe Glass 
Technology—J v 43 n 215 Dee 1959 p 438-50. Results are for 
alkali-lime-silica glasses; using metals with ionie diameters 
less than 1A, hardness of surface is about twice that at depth 
of 0.5-0.64 from surface, confirming penetratidn of ions from 
vapors into gel layer; where ionic radii exceed 1A, surface 
hardness remains unchanged. 


Melting. See Glass Manufacture—Melting. 
Metal Bonding. See Metals and Alloys—Bonding. 
Metallizing. See Films—Metallic. 


Molten. See Lubrication—Titanium. 


scopes— Lenses. 

Crystallization of Silica on Polished Glass Surfaces, P. de la 
CIERVA, F. de ANDRES. Am Cer Soc—J v n 6 June 
1960 p 306-13. Polished surfaces of different optical glasses 
leached with diluted nitric acid exhibited fine lines against 
background of thin colored film, macroscopic cracking with 
or without flakes, holes of grooves of different forms and sizes, 
and crystals of different forms of silica; it is suggested that 
interpretation of such observations may help in understanding 
of nature of polished glass surfaces. 

Faraday Effect in Cerium Phosphate Glasses at Low Tem- 
peratures, P.B.ALERS. Phys Rev v 116 n 6 Dec 15 1959 p 
1483-9. Measurement of Faraday effect in glass specimens con- 
taining cerium metaphosphate in various concentrations at 
1.8 and 4.2 K with 5461 A light, in magnetic fields up to 70 
kilogauss; for highest concentrations of cerium, rotation in 
glass approached saturation value of 4.76 pi radians/mm. 

Method of Testing Optical Flatness of Pre-polished Glass 
Surfaces, A.S.HAMEED, S.HARIHARAN. J Sci & Indus Re- 
search v 18A n 7 July 1959 p 311-13. Apparatus and method 
for assessing form correctness of optical surfaces just before 
polishing; optical lever with modifications was used so that 
departures from standard form can be evaluated in terms of 
wavelengths of light; results obtained are verified by interfer- 
ence methods. 

Refractive Indices and Transmittances of Several Optical 
Glasses in Infrared, G.W.CLEEK, J.J.VILLA, C.H.HAHNER. 
Optical Soe America—J v 49 n 11 Nov 1959 p 1090-5. Refrac- 
tive indexes of 13 optical glasses for range 0.43 to 4.25 mi- 
crons ; transmittance data for three thicknesses of same glasses 
for range 1.0 to 5.0 microns along with calculated absorption 
coefficients. 

Selection of Optical Glasses in Taylor Triplets with Residual 
Longitudinal Chromatic Aberration, N.v.d.W.LESSING. Optical 
Soe America—J v 49 n 9 Sept 1959 p 872-4. Choice of glasses 
in Taylor Triplets having small residual aberration; deriva- 
tion of power of second lens in terms of glass constants, 
using conditions for total power, longitudinal and transverse 
chromatic aberration, Petzval sum and power distribution be- 
tween first and third lenses. 

Spectacle Lens Materials. Brit Standards Instn—Brit Stand- 
ard n 3062 1959 7 p. Standard specifies requirements for 
white and tinted materials for manufacture of ophthalmic 
lenses; materials are white ophthalmic crown glasses, flint 
and barium glasses, and plastics. 


Photosensitive. See Ceramic Products. 
Polishing. See also Glass—Decoration; Glass—Optical; Glass 


Manutacture—Raw Materials; Glass Plants—-Power Supply. 


Cerium Oxide for Glass Polishing, L.K.DUNCAN. Glass 
Industry v 41 n 7 July 1960 p 387-91, 412-14, Characteristics 
of cerium in relation to polishing; factors in polishing per- 
formance; theory of glass polishing process. 

Das Polieren von Glas—6, E.BRUECHE, K.PETER. Glas- 
technische Berichte v 33 n 2 Feb 1960 p 87-45. Polishing of 
glass; surface faults in industrial glass; grinder scratches, 
block rate, sleek hairlines, short finish (deep or slight gray), 
pits and hogging were studied by light, interference, and 
electron microscopy and by Schlieren and Tolansky inter- 
ference methods; they can be classified according to shape, 
ee and depth. Pt 5 indexed in Engineering Index 1958 p 

Wire Cloth Can Eliminate Tool Wear. Cer Age v 75 n 3 
Mar 1960 p 33-5. American Optical Co uses wire cloth as 
abrasive carrier in integrated surfacing system for grinding 
ophthalmie and corrective protective prescription eye glass 
lenses to eliminate tool wear during fining; photographs with 
captions illustrate method. 


Safety. See Glass—Mechanical Properties; Glass Manufacture. 
Spectral Properties. Absorptionsspektren und Lumineszenz cer- 


haltiger Glaeser, W.W.WARGIN, G.O.KARAPETJAN. Glas- 

technische Berichte vy 32 n 11 Nov 1959 p 443-50. Absorption 

spectra and luminescence of Ce containing glasses; influence 

of glass composition, melting conditions and Ce concentration 

oe eyectrs, fluorescence and phosphorescence was determined. 
refs. 


Spectral Emission of Radiation by Glass, J.R.BEATTIE, 
E.COEN. Brit J Applied Physics v 11 n 4 Apr 1960 p 151-7. 
Spectral radiation emitted normally from surface of thin 
sheet of glass having specified temperature distribution 
throughout its thickness is caleulated for wavelength range 
of 1.0 to 6.04; from results, design of radiation pyrometer for 
measuring both surface and inside temperatures of glass, im- 
portant in annealing and toughening processes, is described. 


Spectral Transmission Curves and Color Characteristics of 
Green Container Glasses, W.R.LESTER. Glass Industry v 41 
n 4 Apr 1960 p 204-6, 232. Survey considers two types of 
specifications ; first concerns absorption of certain spectral 
regions, and second specifies color numerically; color values 
with spectral transmissions are given for green glasses selected 
as typical of commercial production of past two years, and 
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produced Jin United States, Canada, South America, England, 
and Continental Europe; sample specifications are also shown. 


Spectrum Analysis. See Glass—Analysis. 

Spun. See Glass Fiber. 

Stability. See Glass—Irradiation. 

Stresses. See Glass—Testing; Glass Bottles. 

Structure. See Glass—Constitution. 

Temperature Measurement. See Glass—Spectral Properties. 


Testing. See also Ceramic Products—Testing ; Glass—Fracture ; 
Glass—Optical. 


Apparatus for Measuring Magnetic Susceptibility of Glasses 
up to Their Annealing Temperatures, C.R.BAMFORD, H. 
CHARNOCK. Physics & Chem Glasses v 1 n 5 Oct 1960 p 
143-7. Apparatus is applicable at 20 to 600 C for mass sus- 
ceptibilities within limits plus or minus 2x10-Semu/g, and 
can be modified for higher values; sample volume is about 0.5 
cu cm; pole pieces shaped as cylindrical quadrants are used 
to achieve Curie field configuxation ; force on sample is meas- 
ured by photocell-amplifier mechanism applied to balance 
arm from which sample is suspended inside sleeve furnace in 
vacuo. 


Effects of Leaching and Silicones on Surface Conductivities 
of Sealing Glasses, J.EDGH, L.F.OLDFIELD. Glass Technology 
v ln 2 Apr 1960 p 69-79. Factors which contribute to meas- 
ured values of surface conductivity, e.g., time of exposure to 
humidity, polarization due to continuous direct current, and 
influence of leaching and baking for surface pretreatment; 
high alkali, soda, lead, and borosilicate glasses were studied; 
conductivity of untreated glass was dependent upon alkali 
eontent; tests at 55C and 95% relative humidity cause break- 
down of silicone film; leach bake improves soda and lead 
glasses. 

Ein einfaches Verfahren zur Spannungspruefung in un- 
durchsichtigen Glaesern und Kunststoffen, E.DEEG. Glastech- 
nische Berichte v 33 n 9 Sept 1960 p 331-2. Simple method for 
test of stresses in opaque glasses and plastics; arrangement 
with infrared source is described for stress optical testing; 
stresses in opaque and dark colored glasses are made visible 
by using image converter sensitive to infrared. 

Hardness-Temperature Characteristics of Some Simple 
Glasses, J.LH.WESTBROOK. Physics & Chem of Glasses v 1 n 
1 Feb 1960 p 32-6. Micro-indentation hardness studies in vacuo 
on number of simple glasses show monotonic decrease in hard- 
ness with temperature for most glasses; irregularities are ob- 
served for strong glasses such as fused silica, certain of which 
can be related to structure and thermal history of glass. 22 
refs. 


How Durable is Glass? J.F.GREENE. Cer Industry v 74 n 
6 June 1960 p 73-6, 94-5. Methods, purposes and reproducibil- 
ity of glass durability tests; particular concern is with durabil- 
ity of glass containers that may be used for pharmaceuticals, 
food products, and various chemicals and chemical products 
such as high alkali cleaners. 


On Strength of Glass in Water Vapor, F.R.L.SCHOENING. 
J Applied Physics v 31 n 10 Oct 1960 p 1779-84. Bending 
strength of 38x6x0.16 mm glass slides was measured at dif- 
ferent relative pressures of water vapor; Griffith equation for 
brittle fracture was used to relate strength and surface free 
energy; ratio of strength in saturated water vapor to strength 
in vacuum was found to be independent of surface damage of 
specimens. 


Strength and Static Fatigue of Abraded Glass Under Con- 
trolled Ambient Conditions—2, 3, R.E.MOULD, R.D.SOUTH- 
WICK. Am Cer Soc—J v 42 n 12 Dee 1959 p 582-92, vy 43 n 
3 Mar 1960 p 160-7. Pt 2: Effect of various abrasions and 
universal fatigue curve; study of grit blasting as means of 
producing controllable, reproducible damage to glass specimens 
for strength tests; measurements of strength and static fatigue 
of certain types of artificial damage under controlled condi- 
tions, in relation to flaw geometry, flaw growth and flaw 
production. Pt 3: Aging of fresh abrasions ; effect of aging on 
liquid nitrogen or fatigueless strength, and on static fatigue 
curve; time dependence of aging process; effect of chemical 
environment on aging process, and of surface crack geometry 
on aging behavior. 


Temperature Dependence of Young’s Modulus of Vitreous 
Germania and Silica, S.SPINNER, G.W.CLEEK. J Applied 
Physics v 31 n 8 Aug 1960 p 1407-10. Temperature depend- 
ence of Young’s modulus of vitreous GeO2 has been determined 
by dynamic resonance method from —195 to 540 C and display 
behavior similar to that of SiOz; this similarity is believed 
significant in view of similarity in structures and bond 
energies of these two materials, especially when contrasted 
with lack of agreement in another commonly measured an- 
harmonic property, thermal expansion. 


Viscosity. See Glass—Constitution ; Glass—Mechanical Proper- 
ties; Glass Manufacture—Physical Chemistry. 


Water Content. See Glass—Constitution; Glass Manufacture— 
Physical Chemistry, 


GLASS BOTTLES 


See also Food Products—Packaging; Glass—Spectral Prop 
erties. 

Glass Container Finishes, Pt 2—Crown Finish. Brit Standard 
Instn—Brit Standard n 1918 pt 2 1959 13 p. Standard specifies 
design and dimensional details of crown bottle neck finish, 
and also Go and No-Go gages for measuring throat dimension. 


Origin of ‘Reputed Quart’ and Other Measures, B.E.MOODY. 
Glass Technology v 1 n 2 Apr 1960 p 55-68. Reputed quart, 
2/3 of imperial quart, is established in various countries; 
development of English glass wine bottles first made in 17th 
century, and related history of weights and measures were 
studied to determine explanation; it was found that reputed 
quart has been in continuous use for about 300 yr, and it is 
suggested that it was originally unofficial variation on legal 
Wine quart, which itself had arisen largely by accident, fol- 
lowing mistakes in wording of early laws. 


Stresses in Bottles with Oval Cross-Section when Subjected 

to Internal Pressure, A.O.HOUGEN. Glass Technology v 1 n 2 
Apr 1960 p 85-93. Effect of slight ovality on stresses produced 
in nominally circular pressure containers, such as glass bottles, 
is shown theoretically and experimentally; steel cylinders are 
used in experiments, and adaptation of results to glass bottles 
is demonstrated; it is suggested that results obtained will 
most likely create demands for roundness in bottles exposed 
to internal pressure. 

Caps. See Bottle Caps. 

Manufacture. See also Glass Manufacture. 


Batching Plant for Glass Materials. Engineer v 209 n 5435 
Mar 25 1960 p 504-7. Plant for automatic batching and mixing 
of materials for making glass bottles has been developed by 
Blaw Knox, Ltd, and installed at J.Lumb and Co, Div of 
United Glass, Ltd; plant includes programming control 
whereby kinds and quantities of materials required for num- 
ber of different glass blends are predetermined; it handles 
1600 tons of materials/wk, and can deliver 40 1-ton batches 
of blended materials/hyr to storage silos serving glass furnaces. 


Development of Automatic Glass Bottle Machine, E.MEIGH. 
Glass Technology v 1 n 1 Feb 1960 p 25-50. Account of de- 
velopments during present century dating from introduction 
of first commercial Owens machine and first stream feeder in 
1903, leading to modern suction and gob-fed machines; refer- 
ence to leading personalities and pioneers in process. 


Molding Glass Containers, H.A.YOUKERS. Automation v 7 
n 1 Jan 1960 p 77-82. Rotary indexing machine developed by 
Knox Glass Inc, Knox, Pa, to provide automatic output of 
large quantities with flexibility of product mix; special de- 
sign features make possible production of lightweight glass- 
ware without sacrificing strength. 


Single Tank Glassmaking Can Succeed, G.L.VINCENT. Cer 
Industry v 73 n 3 Sept 1959 p 98-102. Oil City Glass Co, Oil 
City, Pa, can produce any type and style of glass container 
from small fractional ounce size up to qt type; 100-ton capac- 
ity Forter-Teichmann tank capable of feeding up to seven 
automatie machines is used; glass compositions are melted and 
processed from standard soda-lime glass; bulk of decorated 
product is processed on semi-automatic steel screen application 
equipment featuring use of fired-on ceramic type colors; 
photographs show various processing operations. 

Study of Glass and Mold Temperatures in Commercial Glass 
Container Forming Operations, H.H.HOLSCHER, J.C.COLE- 
MAN, C.C.COOKE. Glass Industry v 41 n 2, 3 Feb 1960 
p 74-81, 1138-114, Mar p 142-7, 181-2. Methods for measuring 
glass surface and mold surface temperatures, using novel 
thermocouple arrangement; data for typical types of glass 
containers manufactured in two colors of glass on Owens 
machine and for flint wide-mouth items made by press and 
blow process. 

Testing. See Glass—Testing. 
GLASS CONTAINERS. See Glass Bottles. 
GLASS FIBER 


See also Filters; Glass Furnaces—Electric; Glass Manufac- 
ture; Heat Insulating Materials-—Glass Fiber; Plastics—Rein- 
forced; Pulp Materials. 


Einfluss dex chemischen Zusammensetzung des Glases auf 
die Adhaesion von Polymeren, M.S.ASLANOWA. Glastech- 
nische Berichte v 32 n 11 Nov 1959 p 459-63. Influence of 
chemical composition of glass on adhesion of polymers; it 
was found that polar polymers adhere strongly to fibers of 
quartz glass and AJI-B-Si glasses free from Al, but weakly 
to P2Os, B203, CdO-B2Os and to PbO.SiOz glasses; when alkali 
oxides enter into composition; adhesion is diminished; elec- 
trostatic forces were also responsible for adhesion; relation 
of work to use of glass fibers for plastics reinforcement and 
to electric insulating materials is mentioned. 


Fiber Glass Issue. Glass Industry v 41 n 6 June 1960 p 324-47, 
866-71. Articles as follows: Fiber Glass Industry, T.KOZLOW- 
SKI, 324-7, 366-7; Fiber Glass Manufacturers, 328-35, 3866; 
Fiber Glass Compositions, F.M.WRIGHT, 336-7; Fiber Glass 
in Space Age, J.A.MORGAN, L.E.McDUFF, 338-40, 367-8; 
Major Applications of Fiber Glass, 341-4, 368-71; Resins Used 
With Fiber Glass, C.ALHAMPEL, 345-7. 
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Investigation of Factors Likely to Affect Strength and 
Properties of Glass Fibres, W.F. THOMAS. Physics & Chem of 
Glasses v 1 n 1 Feb 1960 p 4-18. Effect of production con- 
ditions on tensile strength; within experimental range it is 
found that strength in pounds per square inch is independent 
of fiber diameter; breaking stress is constant provided molten 
glass temperature is high enough for drawing fiber of 
uniform diameter; rate of decrease of room temperature 
stength increases with increase of annealing temperature; 
at 600 C strength falls to constant value immediately upon 
heating. 21 refs. 


Precision Temperature Control for Fiber Glass Production. 
Instrument Soc America—J v 7n 1 Jan 1960 p 37-40. Apparatus 
used by Pittsburgh Plate Glass Co, Fiber Glass Div, Shelby, 
NC for temperature control of more than 200 electrically 
heated fiber glass production units; solid state elements control 
temperature to 14 F at 2200 F with recovery in less than 15 
sec after 15 F upset; performance is unaffected by stray 
a-c or d-e currents. 


Reflexions sur les informations connues sur la resistance 
des fibres de verre, G.DIXMIER. AGARD—Report n_ 247 
Apr 1959 (received Sept 1960) 11 p. Existing knowledge con- 
cerning resistance of fiber glass; report discusses glass and 
pure silica filament, and is mainly documentary digest based 
on literature of subject and on information obtained from 
other sources. 


Strength of Glass Fibres Drawn in Vacuum, D.G.HOLLO- 
WAY, D.M.SCHLAPP. Brit Cer Soc—Trans v 59 n 10 Oct 
1960 p 424-9 (discussion) 429-31. Technique for measuring 
breaking strength in bending is described and test apparatus 
is shown in diagram; results of series of measurements with 
Pyrex glass show no significant difference between strengths 
of fibers drawn and tested in vacuum and those drawn and 
tested in air; it is concluded that known major defects 
responsible for low strength of fibers drawn from rod are 
not especially sensitive to surrounding atmosphere. 

Structure in Vitreous Silicate Fibers as Shown by Small- 
Angle Scattering of X-Rays, W.O.STATTON, L.C.HOFFMAN. 
J Applied Physics v 381 n 2 Feb 1960 p 404-9. Relation of 
X-ray diagram at small angles to preparation conditions of 
glass fibers from molten silicates is studied; composition 
Na20.Mg0.3SiO2 is studied extensively; fibers are also studied 
in which K20 replaces Na2O, and CuO and PbO replaces MGO ; 
both diffuse scattering and discrete diffraction are found; 
effects of different treatments discussed, 23 refs. 


GLASS FURNACES 
See also Glass Bottles—-Manufacture. 


Electric Boosting and Bubbling for Glass Furnaces, L.PEN- 
BERTHY, F.SCARFE. Glass Industry v 41 n 5 May 1960 
p 274-5, 299-301. Decision on installing electric boosting or 
bubbling or both depends on specific furnace; if problem is 
control of convection currents to keep batch piles under 
control, or if improvement of homogeneity is required, bub- 
bling system is usually best; for large increase in production 
bubbling installation will not be sufficient, and electric boost- 
ing will be required; examples of installations are given. 


Fotografieren von Flammen, W.TRIER. Glastechnische Be- 
richte v 33 n 4 Apr 1960 p 127-32. Photography of flames ; 
method applicable to glass furnaces; simple radiation shield 
for camera is satisfactory; color film gives better contrast 
than black and white, particularly with blue filter; shortest 
exposure time, 1000th of see or less for oil flames, is best; 
usefulness of photographs for reaching conclusions on con- 
struction of burners and operation of glass furnaces is dis- 
cussed. 


Symposium on Heat Recovery on Glass Tanks. Glass Tech- 
nology v 1 n 5 Oct 1960 p 187-216. Papers as follows: General 
Review, H.B.WESTON, 187-90; Recovery of Energy on 
Regenerative Glass-Melting Tank Furnaces, W.SCOTT, 191-9; 
Recent Developments in Use of Austeel-Escher Recuperators 
with High Temperature Furnaces, H.KAY, G.E.WALKER, 
200-8; Operation of Waste-Heat Boiler on Glass-Melting Fur- 
nace, F.P.LOCKWOOD, 204-8; Waste-Heat Boilers—Case His- 
tory, W.A.MOORSHEAD, 209-10; Developments in Insulation 
Practice for Tank Furnaces, S.KRUSZEWSKI, 211-16. 


Waste Heat Boilers in Glass Manufacture, K.BECKER. 
Glass Industry v 40 n 10 Oct 1959 p 534-7, 560. English trans- 
lation of article indexed in Engineering Index 1959 p 582 
from Glastechnische Berichte June 1959. 


Control. See also Furnaces, Industrial—Control. 


Application of Instrumentation to Glass-Melting Furnaces 
N.I.WALKER. Soc Instrument Technology—Trans v 12 n 1 
Mar 1960 p 38-47 (discussion) 47-9. As fully autematie control 
of conventional furnaces is impossible, it is suggested that 
operator should be trained to use his various control functions 
to maintain such conditions as furnace-pressure, individual- 
port oil-flow, atomizing-air flow, combustion-air flow, glass- 
level, etc, but also to coordinate these controls himself, in order 
to obtain maximum benefits from instruments. ‘ 


Regelung in der Glasindustrie. Regelungstechnik v 8 n 1 
Jan 1960 p 1-18, Control in glass industry; Electric sampling 
technique for measuring and controlling glass level in melting 
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tanks, P.WEBER-KLEIN, 1-5; Control loops for feeders, 
G.P.NAUHEIM, H.J.JPRIEUR, 5-9; Construction and control 
of unit-melter, T.THIES, 9-15. 


Corrosion. See Glass Furnaces—Refractory Materials. 
Electric. See also Glass Plants—Power Supply. 


All-Electric Melting Boosts Quality, Saves Time and Costs. 
Cer Industry v 74 n 4 Apr 1960 p 107-8. Completely new type 
of continuous process furnace developed in England by Elemelt 
Ltd, has been successfully operated for production of raw 
glass for manufacture of glass fibers at Fort Saskatchewan, 
Alta, plant of Peace River Glass Co; furnace has been in 
use since 1951 for production of borosilica and soda-lime glass ; 
feature is use of water cooled electrodes designed to avoid 
build-up of cold or devitrified glass; schematic diagram. 


Flow. Effect of Aspect Ratio and Viscosity Gradients on Flow 


Through Open Channels, A.R.COOPER, Jr. Am Cer Soec— 
J v 43 n 2 Feb 1960 p 97-104. Effect of height to half width 
ratio on flow, by evaluation of St. Venant’s solution; analytical 
solutions for flow above flat plate; with simplifying assump- 
tions, temperature distribution and corresponding viscosity 
field in cross section of melting end of glass tank can be 
calculated; this permits numerical solution of open-channel 
flow; data for three values of ratio of effective thermal 
conductivity of glass to thermal conductivity of refractory. 


Refractory Materials. See also Glass Manufacture—Melting. 


Auswahl basischer Steine fuer die Regeneratoren yon Glas- 
schmelzwannen, F.BRUNNSTEINER. Glastechnische Berichte 
v 33 n 5 May 1960 p 165-8 (discussion) 180-2. Selection of 
basic bricks for regenerators of glass melting tanks; results 
found by T.S.BUSBY for sea water magnesite are compared 
with findings and experience for naturally occurring mag- 
nesite; general agreement between laboratory data and prac- 
tical experience is confirmed, however extension of work on 
natural magnesite blocks appears desirable. 


Behaviour of Basic Refractories in Atmospheres Rich in 
Alkaline Vapours, P.ELOY, MJJAUPAIN, E.PLUMAT. Glass 
Technology v 1 n 4 Aug 1960 p 162-78. Trial furnace, devel- 
oped to study checker brick used in regenerators of glass tank 
furnaces, is channel in which temperature decreases; test 
pieces are put in horizontally and flame from burner is charged 
with alkaline vapors, flame being alternatively reducing and 
oxidizing ; results for forsterite and magnesia bricks in labora- 
tory unit and in industrial furnaces are discussed. 


Corrosion of Superstructure and Regenerator Refractories 
by Glass Batch Materials, T.S.BUSBY. Glass Technology v 1 
n 1 Feb 1960 p 11-16. Samples of 20 refractory materials were 
sprayed with K2COs3, PbsOu, and NazSO4s at 1400 C; while 
corrosion is related to chemical composition of samples, it is 
shown that porosity of sample had important influence on 
result. Continuation of work indexed in Engineering Index 
1957 p 485. 


Einfluss der Wannensteinkuehlung auf die Temperatur der 
Steininnenseit—Messergebnisse, R.MEISTER. Glastechnische 
Berichte v 33 n 5 May 1960 p 182-6. Influence of tank block 
cooling on internal temperature—results of measurements ; 
observations on dissolution of blocks in relined glass tanks 
indicate cooling depends mainly on wall thickness and thermal 
conductivity of blocks used; temperature measurements were 
made in block and glass contact zone with and without cool- 
ing, and with isolation of outer face of block. 


Electrochemical Phenomenon at Glass-Refractory Material 
Interface, L.LEGER, M.BOFFE, E.PLUMAT. Glass Technology 
ane n 4 Aug 1960 p 174-9. Report of studies at Union des 
Verreries Mécaniques Belges; measurement of electrical poten- 
tial of wire embedded in refractory materials provides for 
recording chemical changes due to alkali penetration, and 
also study of kinetics of attack by molten glass; some results 
are given. 


How to Select Refractories for Glass Melting Furnaces 
H.W.BAQUE. Cer Industry v 74 n 5 May 1960 p 0-3, 91, 94. 
Basie considerations in selection of refractories for use in 
all parts of number of different kinds of glass melting fur- 
naces, in relation to specific types of glass to be melted; 
comment is made on insulation of various parts of furnaces 
and related effects on refractory selection and use. 


_ Insulate Glass Tanks to Reduce Costs, S.KRUSZEWSKI. 
Cer Industry v 75 n 2 Aug 1960 p 54-6, 66, 69. Plant trials 
which show that ZAC sidewall blocks ean be insulated without 
apparent increase in wear: 8-ft long ZAC section was insu- 
lated with 4-in. fireclay slabs 32 in. high and 18 in. wide, 
propped up 2 in. at bottom, to expose bottom joint, and 
reaching to within 8 in. of top of ZAC sideblocks ; vertical 
joints of ZAC blocks ware covered over with fireclay slabs 
only; 2% in. high temperature insulation panels were placed 
over fireclay slabs. 


Phase Equilibrium Principles in Corrosion of ot Prac- 
tories, W.EF.FORD. Glass technology v 1 n 1 Feb iooe othe, 
Solubility data for binary and ternary system SiO2-AlOs 
CaO-Al2Os-SiO2 and Na2O-Alz03-SiO2 are used to assess com- 
parative resistances to glass of fused tank blocks; it is shown 
that combination of liquid content and viscosity data from 
CaQ-Al203-SiOz system can be used to predict factors affecting 
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life of steelworks ladle bricks, and effect of composition on 


porous tank block life is studied by reference to Na2O-Al2O3- 
SiOe system. 


Studies of Corrosion of Unfired Tank Block Made from 
Highly Siliceous Clay, K.KONOPICKY, H.GOTTHARDT, FE. 
KOEHLER. Glass Technology vy 1 n 4 Aug 1960 p 155-61. 
English translation of paper indexed in Engineering Index 
1958 p 523 from Glastechnische Berichte Oct 1957. 

Theoretische Untersuchung der Waermespannungen in Wan- 
nensteinen waehrend des Temperns, G.SONNTAG. Glastech- 
nische Berichie v 33 n 10 Oct 1960 p 363-70. Theoretical in- 
vestigation of thermal stresses in tank blocks upon reheating ; 
influence of heating rate and type of block on stresses in 
glass tank block were studied for periods of 2 and 48 hr and 
for sustained slow heating. 


Ueber basisches Gitterwerk von Glasoefen, N.SKALLA. 
Radex Rundschau n 4 Aug 1960 p 221-9. Basic checkerwork 
of glass furnaces; type, formation and composition of flue 
dust of continuous glass melting furnaces; corrosion of 
checker brick caused by silicates and alkalis; decay of brick 
texture; installation of chemically bonded or burnt bricks; 
application of used checker bricks; influence of chamber 
atmosphere on basie checker bricks; behavior toward carbon 
monoxide and methane; hydration of basic brick and its 
prevention. 24 refs. 


Ueber das Verhalten eisenarmer Magnesitsteine in den Re- 
generativkammern von Glasschmelzwannen, W.BAUMGART. 
Glastechnische Berichte v 33 n 5 May 1960 p 173-80 (discussion) 
180-2. Behavior of iron poor magnesite blocks in regenerator 
section of glass melting tanks; fire clay, silica and alumina 
brick are being replaced by magnesite blocks; properties of 


Pike. and effects of various operating conditions are reviewed. 
30 refs. 


Ueber Eigenschaften und Verhalten basischer Gittersteine 
in Glasoefen, N.SKALLA. Glastechnische Berichte v 33 n 5 
May 1960 p 169-73 (discussion) 180-2. Characteristics and 
behavior of basic checker brick in glass furnaces; pros and 
cons of chemically bonded and fired bricks, influence of chrome 
or ore content, slagging resistance, effect of furnace, etc, are 
discussed. 20 refs. 


Untersuchungen zum Gang des Torsionsmoduls von Scha- 
mottesteinen mit der Temperatur, K.KKONOPICKY, K.WOHL- 
LEBEN. Glastechnische Berichte v 33 n 10 Oct 1960 p 357-63. 
Investigation of variation of modulus of torsion of firebrick 
with temperature; results for glass tank blocks of different 
alumna contents indicate that way in which modulus is 
affected by temperature depends on block composition. 32 refs. 


Regenerators. See also Glass Furnaces—Refractory Materials. 


Low Cost, Versatile Glass Tank Insulation, S.KRUSZEW- 
SKI. Cer Industry v 75 n 4 Oct 1960 p 82-3, 104. Use of 
aluminum screens in regenerators packed with spool checkers, 
which are steam blown at intervals; panels with cleaning 
holes, closed with cylindrical plugs, are source of heat losses 
and radiation around furnace; screens made from 4% in. 
thick aluminum are suspended from hooks welded to horizontal 
angle iron running above panels. 


Repair. See Dust. 


Temperature Measurement. See Glass Furnaces--Refractory 
Materials ; Pyrometers. 


GLASS LEHRS. See Glass Furnaces. 
GLASS MANUFACTURE 
See also Glass Bottles—Manufacture; Glass Furnaces. 


Adhesion to Glass, J.J.BIKERMAN, F.J.McGARRY. Glass 
Industry v 40 n 10 Oct 1959 p 525-7, 556, 558-60. Discussion 
of laws of adhesion as they apply to manufacture of safety 
glass and fiber glass laminates. 


Application of Differential Thermal Analysis and Thermo- 
gravimetric Analysis to Study of Reactions Between Glass- 
Making Materials—2, C.V.THOMASSON, F.W.WILBURN. 
Physics & Chem Glasses v 1 n 2 Apr 1960 p 52-69. Sodium 
carbonate-silica system with minor batch additions; effect on 
course of reactions of adding sodium fluoride, sodium silico- 
fluoride, sodium chloride, sodium nitrate and ammonium sul- 
phate; only sodium fluoride showed effect on temperature of 
glass formation. Pt 1 indexed in Engineering Index 1958 p 523. 


Catalyzed Crystallization of Glass in Theory and Practice, 
S.D.STOOKEY. Indus & Eng Chem v 51 n7 July 1959 p 805-8. 
Principles, process, properties and examples of catalyzed 
crystallization in glass; criteria for effective catalyst or 
nucleating agent are suitable solubility, free energy of activa- 
tion, diffusibility, interfacial energy, crystal structure, and 
lattice parameters ; physical, mechanical, and electrical proper- 
ties of three glass ceramics tabulated; uses include kitchen 
appliances, dishes, tubing, pipe, bearings, races, missile ra- 
domes, electrical insulation. 


Conditions of Glass Formation Among Simple Compounds, 
W.A.WEYL, E.C.MARBOE. Glass Industry v 41 n 8, 9, 10, 
11, 12 Aug 1960 p 429-33, 463-4, Sept p 487-91, 526-7, Oct p 549- 
53, 590, Nov p 620-7, 658-9, Dec p 687-91, 694-5, 715, Aug-Sept: 
Critical review of conventional approaches to glass formation. 
43 refs: Oct-Nov: Kinetic approach to nucleation and glass 
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formation. 46 refs. Dee: Variations of glass compositions 
and enforcement of glass formation. From Pennsylvania State 
Univ—Mineral Industries Contribution No. 59-95. 


Effect of Partial Replacements of Soda by Lithia in Opal 
and Alabaster Glass, H.W.RAUNCH, C.H.COMMONS, Jr, 
A.SILVERMAN. Glass Industry v 41 n 5 May 1960 p 261-3, 
292. Replacement of 1.0 wt% NazO by 0.48 wt% of LinO 
caused reductions of 8.4% and 10.5% in melting time and 
23% and 18.2% fining time of zine alabaster and opal glasses 
respectively; smaller reductions in these properties were 
observed when 0.5 wt% NazO was replaced by 0.24 wt% LO; 
onewnal batches and compositions, and lithia modifications are 
shown. 


Glassmaking Around World, F.G.WEST-ORAM. Glass Tech- 
nology v 1 n 3 June 1960 p 180-5. Scale of operations and 
production methods in glass industry in about 30 countries 
visited by author in past 3 yr; regions visited include Western 
Europe, North and South America, Caribbean, East Africa, 
Middle and Far East. 


Plate, Window and Safety Glass, Lubrication v 46 n 2 Feb 
1960 p 13-28. Article confined to production of flat glass, that 
is either plate or window glass; operations involved such 
as rolling, annealing, grinding, polishing, cleaning and cut- 
ting, and packaging; lubrication of plate glass machinery; 
window glass manufacture, its processes, and lubrication of 
window glass machinery; safety glass manufacture and lubri- 
cation of machinery; additives in glass mill lubricants; tables. 


Ten Years of Progress in Glass Industry 1948-1958, H.E. 
SIMPSON. Glass Industry v 40 n 11, 12 Nov 1959 p 606-27, 
634, 661-73, Dec p 698-701, 723-4, 728-9. Progress in following 
categories is considered: glass containers; fiber glass; flat 
and structural glass; electronic equipment components; tech- 
nical advances; new products; raw materials. 


Annealing. See Glass—Spectral Properties. 


History. Development of Pressed Glass Industry in America, 
A.C.REVI. Glass Industry v 41 n 5 May 1960 p 268-73, 296-9. 
Historical review concerned mainly with period between about 
1825 and 1891; various molds and articles, based on patent 
information, are shown in diagrams; reference to historical 
documents and contemporary book material. 


Fraenkisches Glas, W.V.PFEFFER. Glastechnische Berichte 
v 33 n 4 Apr 1960 p 136-42. Frankish glass; review of form, 
decoration, and distribution; characteristics, and differences 
from Roman glass are discussed; it is noted that there are 
still unclarified questions on methods of manufacture, raw 
materials, and localities of works; diagrams show types of 
glass made, and maps show locations of finds. 


Melting. See also Glass Furnaces. 


Eine einfache Methode zur Dichtebestimmung von Glas- 
schmelzen bei hohen Temperaturen, L.MERKER. Glastechnische 
Berichte v 32 n 12 Dee 1959 p 501-3. Simple method for 
determination of glass melts at high temperatures; procedure 
and apparatus for bubble pressure method; results for three 
different melts at temperatures up to about 1440 C. 


Further Data Showing Effect of Sand Grain Size on Refining 
of Glass, M.CABLE. Glass Technology v 1 n 4 Aug 1960 
p 139-43. Results of both studies for soda-lime-silica glass melts 
founded from one sand grain size differed, but showed that 
exponential decrease in number of seed per cubic centimeter 
of constant diameter was not caused by effect of convection 
on motion of bubbles; therefore, rise of bubbles through melt 
was not chiefly responsible for their removal. See also Engi- 
neering Index 1958 p 523. 


Future Trends in Gas Firing for Glass Melting, F.O.HESS. 
Cer Age v 75 n 3 Mar 1960 p 31-2. Work is underway on 
improvement of glass tank refractories by pre-fusion of raw 
materials; Am Gas Assn uses experimental tank in which 
gas is burned in refractory tubes near bottom of glass tank, 
and products of combustion are bubbled through glass; new 
approach to production of glass, frits and enamels would fuse 
materials without container, etc. From paper before Am Cer 
Soc. 


Structural Changes During Melting of Crystals and Glasses, 
W.A.WEYL, E.C.MARBOE. Soe Glass Technology—J v 
n 215 Dee 1959 p 417-37. Question of why most compounds 
have basically different melting behavior or, specifically, why 
is NaCl solid at 799 C and extremely fluid liquid at 801 C, 
is answered in relation to melting of ideal crystal; kinetics 
of melting of simple crystals and glasses is explained, and 
resulting concept correlated with results of other approaches 
to structure of fused salts. 24 refs. 


Study of Refining—1, M.CABLE. Glass Technology v 1 n 4 
Aug 1960 p 144-54. Measurements of refining of soda-lime- 
silica glass with and without refining agents; data for melts 
founded in platinum in electric furnace at 1400 and 1450 C; 
melts contained all possible combinations of 0, 0.10 and 0.50% 
As2O3 with 0, 1.00 and 5% NazO supplied as sodium peroxide ; 
refining agents affected number of seed present at beginning 
of refining also refining rate; because of this it was concluded 
that melting and refining could not be considered as two 
independent processes. 
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GLASS MANUFACTURE—Melting—Continued 
Molds. See also Glass Bottles—Manufacture. 


Mold Cleaning: New Process. Glass Industry v 41 n 4 
Apr 1960 p 199-200. Electrocleaning process for cleaning glass 
molds, developed by Electrocleaning, Ine in cooperation with 
Brockway Glass Co, uses chemical baths which have no 
toxicity either to molds or operator; equipment to be cleaned 
is carried through series of five baths in standard plating 
machine basket conveyors suspended from elliptical monorail 
system; alkaline degreasing and alkaline oxide-and-silicone 
removal solutions, and water rinses are used. 


Physical Chemistry. Effect of Water Content on Corrosion of 
Borosilicate Glass, D.K.PRIEST, A.S.LEVY. Am Cer Soc— 
J v 43 n 7 July 1960 p 356-8. Several glass smelting methods 
were used to produce alkali borosilicate glass with various 
amounts of water within body; increased water content re- 
sulted in increased corrosion resistance; corrosion resistance 
was measured in vapor phase over boiling 20% hydrochloric 
acid. 

Einfluss der Entglasung auf die Homogenitaet von Fourcault- 
glas, J.LOEFFLER. Glastechnische Berichte v 33 n 4 Apr 
1960 p 117-20. Influence of devitrification on homogeneity of 
Foureault glass; with precipitation of devitrite, SiOz rich 
“mother glass” results, location of which can be shown by 
etching and interference measurements; it surrounds crystal 
like-sheath; no enrichment of silica or other substance was 
found to show relation between banding and displacement 
of material. 

Some Phenomena Related to Hvydrovhobicity of Silicate 
Glasses and Adsorbed Oxygen, S.ANDERSON, D.D.KIMPTON. 
Am Cer Soe—J v 43 n 9 Sept 1960 p 484-8. Number of silicate 
glasses were melted which could be made to support drop of 
water with contact angle near 90°; it is demonstrated that 
hydrophobicity is caused by layer of semi-chemisorbed oxygen ; 
oxygen is adsorbed at active centers which are related to 
presence of octahedrally coordinated metal ions. 

Ueber die physikalisch-chemischen Vorgaenge bei der Was- 
serauslaugung von Glasoberflaechen, L.ZAGAR, A.SCHILL- 
MOELLER. Glastechnische Berichte v 38 n 4 Apr 1960 p 109- 
16. Physicochemical processes in water leaching of glass; frac- 
tions 0.5 to 0.8 mm were made from glasses of six com- 
positions, and surfaces determined; powdered glass was leached 
with constantly renewed distilled water; temperature and 
reaction time were varied; chemical analyses were made of 
leached-out substances. 

Viscosity of Glasses in System Na20-GeOo, C.R.KURKJIAN, 
R.W.DOUGLAS. Physics & Chem of Glasses v 1 n 1 Feb 
1960 p 19-25. Measurements of viscosity of ‘‘pure’’? GeOv and 
six NasO-GeOsz solutions from 0.045-16.4 mole % between 1000 
and 1550 C; marked lowering in viscosity and activation 
energy occurs upon addition of NazO to GeOez; similar meas- 
urements for CaO in GeOs at elevated temperatures indicate 
same general behavior as for Na2Q; miscibility limit for 
CaO in GeO: is less than 0.14 mole % CaO. 22 refs. 

Water in Silica Glass, A.J.MOULSON, J.P.ROBERTS. Brit 
Cer Soc—Trans v 59 n 9 Sept 1960 p 888-94 (discussion) 394-9. 
Samples were heated in water vapor and resulting infrared 
absorption at 2.7u measured; after confirming that band was 
caused by pick-up of water during manufacture of glass, 
absorption was used as index of quantity of water inside 
glass; it was found possible to determine solubility and rate 
of movement and to obtain information about state of water 
in glass; bearing upon properties of ceramic materials con- 
taining glassy phase is noted. 

Power Supply. See Glass Plants—Power Supply. 

Raw Materials. See also Sand, Silica; Silica. 


Rare Earths, C.A-HAMPEL. Glass Industry v 41 n 1, 2, 3 
Jan 1960 p 14-16, 48-51, Feb p 82-6, 109-13, Mar p 148-53, 174. 
Jan: Applications in glass manufacture; occurrence, separa- 
tion, properties and availability. Feb: Cerous and ceric com- 
pounds of cerium; application to polishing, decolorizing and 
coloring of glass, and in ultraviolet and other radiation stable 
glasses. Mar: Properties and applications of other rare earths 
and their oxides, 


Soviet Union. What is Russia Doing in Glass? V.VLADIMIR- 
SKY. Cer Industry v 74 n 2 Feb 1960 p 46-51. In 1959, industry 
was expected to supply 1482-million sq ft of window glass 
(volume) or 1771-million sq ft (2 mm terms), apart from 
glass fer automobiles, polished, armored and ornamental glass; 
mechanization was started after 1925; large factories have 
been built at various points; types of equipment, methods and 
innovations, e.g., trial conveyor for polishing two sides of 
glass, are mentioned; photographs show parts of Saratov 
factory. 


GLASS MELTING. See Glass Furnaces; Glass Manufacture - 
Melting. 
GLASS PLANTS 
See also Glass Bottles—Manufacture; Glass Manufacture. 


Corning Story. Cer Age v 74 n 4 Oct 1959 p C1-4, C6-85. 
Special section devoted to Corning Glass works, which gives 
information on research and product development, manufac- 
turing methods, representative products, and marketing. 


GLASS PLANTS—Continued 
Instruments. See Glass—Testing; Glass Furnaces. 


Power Supply. Electric Power for Flat Glass Industry, E.C. 
FOX. Westinghouse Engr v 20 n 2 Mar 1960 p 37-40. Electric 
drives and controls in manufacture of flat glass products ; 
preparation of raw materials; flat glass furnaces ; production 
of plate glass; grinding and polishing of plate glass; produc- 
tion of window glass; glass cutting. 

GLASS SAND. See Sand, Silica. 

GLASS TANKS. See Glass Furnaces. 

GLASS TO METAL BONDING. See Metals and Alloys—Bond- 
ing. 

GLASSWARE. See Glass; Glass Bottles; Glass Manufacture. 


GLAZES 

See also Ceramic Materials—Analysis; Electric Insulating 
Materials— Ceramic. 

Bubbles and Associated Structures in Fired Glazes: Hypoth- 
eves and Microscopical Observations, W.O.WILLIAMSON. 
Brit Cer Soec—Trans v 59 n 10 Oct 1960 p 455-78. It is con- 
cluded that surface of body is most persistent source of 
bubbles during glost and enamel kiln firings; further indica- 
tions pertain to expansion and/or travel of bubbles and effect 
on suspended particles, bursting of bubbles, glaze homogeneity, 
corrosion of body by glaze, new crystalline growths, composi- 
tional layering. 52 refs. 

Effect of Self-Opacified Titania Glazes on Ceramic Stains, 
N.H.O’BRIEN, E.H.RAY. Am Cer Soc—Bul v 39 n 6 June 
1960 p 307-9. Reference to fritted glaze which is self opacified 
by precipitation of titania from frit; titania content of frit 
was varied from 3 to 12% and changes under two firing 
cycles examined; results indicate that these frits are suitable 
for use with only limited number of glaze stains, and fast 
firing cycle is necessary to give better color stability; certain 
oxide additions also improve color stability. 


Emulsion Glazes: Opacification by Liquid Immiscibility in 
Borosilicate Melts, I.KNIZEK. Brit Cer Soc—Trans v 59 n 9 
Sept 1960 p 3889-87. Opacification by dispersed crystalline 
solids or by gases is considered, and liquid immiscibility is 
suggested as another means of opacification; two liquid areas 
in ternary borosilicate systems with PbO,ZnO and alkaline 
earth oxides cover range of compositions suitable for glazes; 
literature of opalescence is reviewed, and relationship between 
refractive indexes of conjugate liquids and light seattering 
by glass emulsions is discussed. 71 refs. 


Volatility of Lead Silicate and Lead Borate Binary Melts, 
C.HIRAYAMA. Am Cer Soe—J v 43 n 10 Oct 1960 p 505-9. 
Volatility, of concern in working with lead containing glazes, 
was determined at reduced pressures; systems contain more 
than 71% lead oxide; at comparable temperatures, volatility 
of binary lead silicate melt is higher than that of lead borate 
of corresponding PbO to boron ratio; volatilization of PbO is 
diffusion controlled; approximate vapor pressure of PbO at 
900 C is 0.2 mm Hg. 


Zirkonglasuren—Erfahrungen und Beobachtungen, J.KLUG. 
Sprechsaal v 92 n 17, 18 Sept 5 1959 p 443-6, Sept 20 p 465-8. 
Zircon glazes—experiences and observations; influence of 
individual components on opaque white glazes; lead-free glazes 
for low firing temperatures; effect of additions of alkali and 
alkaline earths; formulas for different compositions. 


Coloring. How to Maintain Glaze Color and Texture Control, 
R.L.DANA, J.F.DAY. Cer Age v 75 n 6 June 1960 p 28-30. 
Use of color and texture measuring devices in developing 
and controlling color; typical formulation problem is demon- 
strated for development of semi-matte opaque glaze of given 
color and glaze for use on vitreous tile; suggestions are made 
on control of interbatch variation and texture. 


Influence of Glaze Composition on Durability of On-Glaze 
Colours, C.E.L.FRANKLIN, J.A.TINDALL, A.DINSDALE. 
Brit Cer Soc—Trans v 59 n 10 Oct 1960 p 401-19 (discussion) 
419-23. Resistance of on-glaze colors to acids and to washing 
agents is influenced by composition of underlying glaze, and 
effects of silicon, lead, alkalis, alkaline earths and boron in 
glaze are indicated; migration of ions during firing affords 
most likely explanation; migration of sodium ions from glaze 
to color was established by use of radioactive isotope. 


Zur Frage der Braunfaerbung von Glasuren fuer Hochspan- 
nungsisolatoren, F.ZAPP. ETZ (Ed A) v 81 n1 Jan 4 1960 
p_ 19-21. Brown coloration of glazes for h-v insulators ; tech- 
niques based on use of iron-chromium spinel FeO.Cr203; diffi- 
culties arising in obtaining uniform coloring. 


Testing. Ueber die Pruefung der Glasurrissigkeit, W.KER- 
STAN. Sprechsaal v 92 n 22 Nov 22 1959 p 575-7. Glaze flow 
testing; results for quenching tests using water and glycerine. 


GLEN CANYON DAM. See Dams, Arch-—Arizona. 
GLIDERS AND GLIDING 


Der “Phoenix’’—eine Loesung fuer optimalen Ueberland- 
Segelflug, A.RASPET, D.GYORGYFALVY. Zeit fuer mcaeat 
senschaften v 8 n 9 Sept 1960 p 260-6. Phoenix—solution for 
optimal cross country sailplane flight; flight test results ob- 
tained with FS 24 Phoenix at Mississippi State Univ; com- 
parison made with two other sailplanes tested in same manner ; 
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Phoenix proves to be superior to heavy laminar sailplanes, 
which is explained by favorable aerodynamic characteristics 
due to airfoil and airframe design and construction method. 


New Sailplanes at Butzweiler, 1960, P.W.BROOKS. Aero- 
plane & Astronautics v 99 n 2544 July 22 1960 p 111-13. 
Entries in 1960 International Gliding Championships included 
20 Open Class and 35 Standard Class competing in identical 
contests; notable types were Polish SZD-19-2 Zefir 2 and 
SZD-24 Foka, German Boelkow Phoenix T, Austrian Standard 
Austria’, Italian SSVV H/C 39-59 Uribel and Aeromere 
aeente M100S, American Airmate HP-8 and Schweizer SGS- 


Zagrozenie piorunowe szybowcow, J.BADER, J.L.JAKUBOW- 
SKI, J.ZIELINSKI. Rozprawy Elektrotechniczne v 6 n 1-2 
1960 p 45-76. Danger of lightning to gliders; conditions in 
which great strengths of electric field occur; parts of glider 
most liable to be struck by lightning; design of lightning 
ee installation for Bocian type glider. (English sum- 
mary). 


Zefir and Foka; Poland’s Newest and Highest-Performance 
Sailplanes. Flight v 78 n 2684 Aug 19 1960 p 277-8. Newest 
entrants in World Gliding Championships at Butzweiler in 
1960 were open-class SZD-19-2 Zefir 2 and 15-meter SZD-24 
Foka; Zefir: span 55.8 ft; length 231 ft, gross weight 848.9 lb; 
Foka: span 49.2 ft; length 22.96 ft; gross weight 661.5 lb. 
GLOVEBOXES. See Accident Prevention—Protective Clothing ; 
Gas Analysis. 

GLUE. See Adhesives; Bookbinding; Furniture Manufacture; 
Pipe Joints; Wooden Construction—Gluing. 


GLYCERINE 


See also Petroleum Products—Chemicals. 


Glycerine in Metallurgical and Chemical Engineering, G.E. 
EMERSON. Indus Chemist v 35 n 417 Noy 1959 p 546-8. 
Survey of properties of glycerine and its applications in 
constructional materials, as heat transfer medium, and as 
drying and dehumidifying agent. 


GOGGLES 


See also Chemicals—Safe Handling; Eye Protection. 


Filters for Use During Welding and Similar Industrial Op- 
erations. Brit Standards Instn—Brit Standard n 679 1959 
17 p. Standard relates to filters for eye protection, which 
may be wholly of glass, plastics surfaced with glass, or 
wholly of plastics; requirements for quality, classification for 
density and color of circular filters for gas welding, thickness 
and optical uniformity; tests for permanence, resistance to 
heat and moisture and for flammability; recommendations 
for grades of filters to be used for different types of welding. 


Foundry Goggles. Foundry Trade J v 109 n 2283 Sept 8 
1960 p 289-97. Third report of Sub-committee of Joint Advisory 
Committee (see first two reports indexed in Engineering Index 
1958 p 525, and 1959 p 585); discussion deals chiefly with 
development of frames which would be strong enough to hold 
lenses against impact test, on which basis lenses themselves 
have already been selected. 


GOLD AND ALLOYS 


See also Copper Gold Alloys; Mineral Industry and Re- 
sources ; Thermoelectricity ; also all subject headings beginning 
with Gold. 


Capture Cross-Section of 1%Au for Fast Neutrons, A.T.G. 
FERGUSON, E.B.PAUL, J Nuclear Energy; Reactor Science 
v 10 n 1-2 July 1959 p 19-21. Fast neutron activation cross- 
section for 17Au was re-measured at three energies; values 
were found to depend on absolute 6-ray counting and on 
variation of hydrogen cross-section with energy; results are 
tabulated. 


Lattice Thermal Conductivity of Some Gold Alloys, J.A. 
BIRCH, W.R.G.KEMP, P.G.KLEMENS, R.J.TAINSH. Aus- 
tralian J Physics v 12 n 4 Dec 1959 p 455-65. Electrical and 
thermal conductivities of alloys Au-O.7% Pt, Au-1.6% Pt, 
Au-1.8% Pt, Au-0.65% Cr, and Au-6.2% Cr measured from 
2-90 K; lattice thermal conductivities deduced and effects of 
annealing studied; in well-annealed dilute alloys, lattice con- 
ductivity at liquid He temperatures approaches value consistent 
with. theoretical predictions; increasing solute content causes 
increasing dislocation density, which cannot be substantially 
reduced by annealing. 


Physical Metallurgy and Uses of Gold. Bibliography for 
Ten-Year Period 1950-1959, L.BADONE, N.S.SPENCE. Canada. 
Dept Mines & Tech Surveys—Mines Branch—Information Cir 
n IC 116 Jan 1960 86 p. References compiled in survey of 
period 1950-1959. 

Recovery of Quenched-in Resistivity at High Temperatures 
in Gold, M.MESHII, J.W.KAUFFMAN. Philosophical Mag 
vy 5 n 55 July 1960 p 687-90. Experimental study of quenched- 
in resistivity in gold wire annealing at 200 to 600 C revealed 
no observable effect on yield stress; annealing above 600 C 
indicated resoftening of quench-hardening. 


Electric Properties. See Gold Manganese Alloys; Metals and 


Alloys—Electriec Properties. 


Irradiation. See Metals and Alloys—Irradiation. 


GOLD CADMIUM ALLOYS. See Gold Metallography. 
GOLD CHROMIUM ALLOYS. See Gold Metallography. 
GOLD COATING. See Films—Metallic; Gold Plating. 
GOLD COPPER ALLOYS 


Crystallography of Cubic to Orthorhombie Transformati n 
in Alloy AuCu, R.SMITH, J.S.BOWLES. Acta Metallurgica 
v 8n7 July 1960 p 405-15. Habit plane, orientation relation- 
ships and shape change associated with transformation to 
ordered orthorhombic phase in alloy CuAu are shown to con- 
form with phenomenological theory of martensitic transforma- 
tions; agreement with theory is systematically better when 
some dilation of habit plane is permitted; groups of four 
plates having irrational habit close to {110c} develop into 
compound plates parallel to {110c . 


Energy of Order-Disorder Transformation in AuCu, R.L. 
ORR, J.LUCIAT-LABRY, R.HULTGREN. Acta Metallurgica 
v8n7 July 1960 p 431-4. Heat of formation of AuCo deter- 
mined at temperatures up to 900 K; from these and other 
data it has been possible to establish energy of disordering 
as function of temperature, assuming that, except for disorder- 
ing reaction, heat of formation should be invariant with 
temperature (Kopp’s law); result discussed in terms of exist- 
ing X-ray diffraction measurements of long range and short 
range order parameters for alloy. 


Heats of Formation of Solid Au-Cu Alloys, R.L.ORR. Acta 
Metallurgica v 8 n 7 July 1960 p 489-938. Heats of formati.n 
measured for complete series of Au-Cu alloys in equilibrium 
states at 720 K and for same alloys at 320 K after rapid 
quenching from 873 K; asymmetry in heat of formaticn 
curve at 720 K is in accord with observations on variation 
of short range order with composition; considerably more 
exothermic heats of formation found for quenched alloys 
are asciibed to increase in degree of short range order during 
quenching, which is consistent with results of both X-ray 
and kinetie studies. 21 refs. 


GOLD DEPOSITS 


See also Gold Mines and Mining; Gold Ore Treatment; Gold 
Placers and Placering; Gold Silver Deposits ; Mineral Industry 
and Resources. 


Kompleksnye metody poiskovy mestorozhndenii zolota, N.U. 
SAFRONOV, V.V.POLIKARPOCHKIN, Yu.N.TRUSHKOV. 
Sovetskaya Geologiya n 4 Apr 1960 p 92-110. Complex methods 
of prospecting for gold deposits; geophysical methods recom- 
mended are multifrequency electric exploration, light electric 
prospecting set, ultrasonic location, and ultrasonic radioscopy, 
induced polarization, gravimetric methods, based on rapid 
gravitational gradientmeter, electric sounding, magnetometry, 
gold content survey, tracing halos of dispersion of ‘‘invisible’”’ 
gold, hydrochemical, and biogeochemical methods. 


Australia. Oroya Shoot and Its Relationship to Other Flatly 
Plunging Ore Pipes at Kalgoorlie, S.A-TOMICH. Australasian 
Inst Min & Met—Proe n 192 Dec 1959 p 29-32, n 193 Mar 
1960 p 1831-3. Discussion of paper indexed in Engineering 
Index 1959 p 586 from June 1959 issue. 


Japan. Geology and Gold-Silver Deposits of Kitanoo and Several 
Other Mines, Ikutahara Gold Mining District, Kitami Prov- 
ince, Hokkaido, T.BAMBA, M.SAITO. Japan. Geol Survey— 
Bul v 10 n 7 July 1959 p 1-14. Various kinds of rhyolite 
overlie Mesozoic shale; almost all deposits are found in 
rhyolite; rhyolite is classified into three facies according to 
characteristic properties of rocks, and they are related to 
depth of rhyolite layers; metasomatism of rhyolite is remark- 
able; arrangements of veins are closely related to two tectonic 
lines; gold deposits are complex. 


Northwest Territories. Geochemistry Origin, and Role of Carbon 
Dioxide, Water, Sulfur, and Boron in Yellowknife Gold 
Deposits Northwest Territories, Canada, R.W.BOYLE. Economic 
Geology v 54 n 8 Dee 1959 p 1506-24. Economic deposits occur 
in quartz-carbonate lenses in extensive chlorite shear zones 
cutting greenstone rocks; deposits of less economic importance 
occur in quartz lenses in meta-sedimentery rocks ; geochemistry 
of volatiles, such as water, carbon dioxide, sulphur, and 
boron; synthesis of mineralization processes. 


Soviet Union. O perspektivakh zolotonosnosti vy raione Mugod- 
zhar, T.V.BILIBINA, Yu.V.BOGDANOV. Geologiya Rudnykh 
Mestorozhdenii n 5 Sept-Oct 1959 p 104-11. Prospects for gold 
in region of Mugodzhary; study reveals that gold mineraliza- 
tion of region belongs mainly to youngest ore bearing com- 
plexes and is associated with tear faults following folding. 


O vozraste zolotogo orudeneniya Severo-Vostoka SSSR, L.V. 
FIRSOV. Geologiya Rudnykh Mestorozhdeniya n 2 Mar-Apr 
1960 p 53-62. Age of gold mineralization of northeast Soviet 
Union; data from three gold deposits indicate that age of 
gold mineralization is 135 to 115x10% yr, and belongs to lower 
part of Lower Cretaceous; gold deposits formed after intrusion 
of biotite granite batholiths. 


Ob usloviyakh obrazovaniya nekotorykh poloschatykh tekstur 
rud, P.A.STRONA. Geologiya Rudnykh Mestorozhdenii n 3 
May-June 1960 p 177-87. Conditions of formation of some 
ribbon structures of ores; gold deposit in Eastern Yakutia 
is used as example to analyze process of formation of ribbon 
structures; role of metasomatic processes is stressed. 
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GOLD DEPOSITS—Soviet Union—Continued 

Osnoynye osobennosti obrazovaniya nekotorykh tipov zoloto- 
rudnykh mestorozhdenii, Yu.S.MASLOV. Razvedka i Okhrana 
Nedr v 25 n 11 Nov 1959 p 9-12. Basie peculiarities of forma- 
tion of some types of gold deposits; deposits are loeated in 
Eastern Siberia and are associated in space with series of 
dikes 25 km long and 6 km wide; orebodies represent mineral- 
ized zones at contact of Lower Jurassic with Lower Cambrian 
deposits; weathering altered original deposits. 

Strukturnye usloviya lokalizatsii zolotogo orydeneniya na 
Tsentral’nom mestorozhdenii (Kuznetskii Alatau), N.A.ROZ- 
ANOVA. Geologiya Rudnykh Mestorozhdenii n 2 Mar-Apr 
1960 p 63-71. Structural conditions of localization of gold 
mineralization in Central deposit (Kuznetskii Alatau Moun- 
tains); economic areas of deposit are located along north- 
south trending fault; gold-bearing zones are limited by pre- 
mineralization dikes; steeper ore shoots contain higher grade 
ore than those which are flat. 

GOLD FILMS. See Films—Metallic. 
GOLD GEOLOGY. See Gold-Deposits; Gold Mines and Mining. 
GOLD MANGANESE ALLOYS 

Magnetic Susceptibility and Electrical Resistivitv of AuMn 
Alloys, A.GIANSOLDATI, J.O.LINDE, G.BORELIUS. Physics 
& Chem of Solids v 11 n 1-2 Sept 1959 p 46-54. From magnetic 
measurements made of both ordered and disordered states, 
magnetic moment of Mn atoms and Weiss temperature of 
alloys was determined in temperature range 90-1020 K; elec- 
trical resistivity of alloys also determined; Weiss temperature 
values of alloys were found to vary regularly with composition, 
being positive at low and negative at high Mn concentrations ; 
resistivity/concentration curves were obtained in three differ- 
ent states of alloys, atomic as well as magnetic order being 
considered. 

GOLD METALLOGRAPHY 

See also Gold and Alloys; Gold Copper Alloys; Gold Plati- 

num Alloys; Gold Vanadium Alloys. 


Calorimetrie Studies on Annealing Quenched-In Defects in 
Gold, W.DeSORBO. Phys Rev v 117 n 2 Jan 15 1960 p 444-50. 
High-precision, fast adiabatic microcalorimeter used to study 
energy released when quenched imperfections in gold are an- 
nealed; uncertainty is less than plus or minus 0.002 cal/gm; 
activation energy of formation of defect was 0.97 ev. 


Das Zustandsbild Gold-Strontium, M.FELLER-KNIEPMEIER, 
T.HEUMANN. Zeit fuer Metallkunde v 51 n 7 July 1960 
p 404-8. Gold strontium diagram constructed from data of 
thermal and structural analyses; determinations of density, 
electric resistivity, and hardness; 7 intermetallic phases were 
found; all alloys showed considerable volume contraction ; 
AusSr, has CusCa crystal structure; structures of phases AuSr, 
a, B, y, AuSrs, AuSro not yet determined. 


Die Legierungen des Goldes mit Chrom, Molybdaen und 
Wolfram, E.RAUB. Zeit fuer Metallkunde v 51 n 5 May 1960 
p 290-1. Alloys of gold with chromium, with molybdenum, 
and with tungsten; investigation by thermal analysis, micro- 
scope, and X-ray; revision of existing Au-Cr diagram; con- 
firmation of existing Au-Mo diagram; in Au-W system, no 
alloy formation was observed at temperatures up to near 
boiling point of gold. 

Lattice Spacing Relationships and Electronic Band Struc- 
ture of Close-Packed @ and zeta Phases of Gold-Based Alloys, 
T.B.MASSALSKI, H.W.KING. Acta Metallurgica v 8 n 10 
Oct 1960 p 684-90. Lattice spacing relationships are discussed 
in light of previous similar studies; it is shown that systematic 
deviations observed in lattice spacings of zeta alloys, can be 
interpreted in terms of interactions of Fermi surface with 
faces of Brillouin zone of ecph structure; results viewed in 
light of band structure theory indicate that Fermi surface 
must be considerably more distorted in gold-based alloys than 
in alloys of Cu and Ag. 


Lattice Spacing Relationships in Closed-Packed a and zeta 
Phases Based on Gold, T.B.MASSALSKI, H.W.KING. Acta 
Metallurgica v 8 n 10 Oct 1960 p 677-88. Lattice spacings of 
eight cph zeta Au-Sn alloys and one Au-Hg alloy discussed 
as function of composition and electron: atom ratio; in Au-Sn 
system axial ratio and a and ¢ spacings change with increasing 
electron concentration in similar manner to that observed 
in Au-In alloys; previously reported lattice spacing values in 
alpha and zeta phase ranges for Au-Hg, Au-Cd, Au-In and 
Au-Sn compared with present work. 

Stapelfehler in Gold nach einer Kaltverformung bei tiefer 
Temperatur, C.N.J.WAGNER. Zeit fuer Metallkunde v 51 n 5 
May 1960 p 259-64. Stacking faults in (99.95%) gold after cold 
deformation (filings obtained in liquid oxygen) ; determinations 
at —130 C in Noreleo diffractometer of effective particle size, 
lattice distortion, and probability of occurrence of deformation 
stacking faults. 


Stress Induced Twin Boundary Motion in AuCd pf’ and 
B” Alloys, H.K.BIRNBAUM, T.A.READ. Met Soe of AIME 

Trans v 218 n 4 Aug 1960 p 662-9. Restoring force which 
resulted from increase in internal energy of volume behind 
displaced twin boundary is shown to be operative; phenom- 
enology of twin boundary motion is described and mechanism 
for twin boundary motion and restoring force proposed ; time- 


GOLD METALLOGRAPHY—Continued 
dependent stabilization behavior of twin boundaries, which 
is observed after twins are formed by diffusionless phase trans- 
formations, is described. 

GOLD METALLURGY. See Gold and Alloys. 

GOLD MINERALS. See Gold Deposits ; Gold Placers and Placer- 
ing. 

GOLD MINES AND MINING 

See also Gold Deposits; Gold Ore Treatment; Gold Placers 
and Placering. 

Columbia. High-Speed Bucket-Lines, C.M.ROMANOWITZ. Min 
World v 22 n 6 July 1960 p 39-43. Improvement and important 
changes on dredges have increased production, making pos- 
sible continued operation despite rising costs; dredging opera- 
tions are being introduced into new areas; optimum produc- 
tion is obtained by varying dredge bucket size and line speed ; 
dredges have high-speed bucket-lines running up to 35 buckets/ 
min; operations are generally continuous. 

Congo. La mine d’or de Namoya, P.SEYER. Mines et Metal- 
lurgie n 3538 Mar 1960 p 155-7. Gold mine of Namoya; mine 
is located in province Kivu, Congo; mineralization is emplaced 
in stockwork; gold is finely disseminated and its re2overy 
requires cyanidation; flowsheet and details on treatment of 
pulp. 

India. Bergbau in grosser Teufe im Kolar-Goldfield, S.:BANDYO- 
PADHYAY. Glueckauf v 96 n 8 Apr 9 19C0 p 495-502. Deep 
mining in gold deposits of Kolar; gold bearing lodes occur 
in lower part of Dharwar schists of Archean age; mining 
operations reached depth of 3000 m; methods of mining, rock 
burst problems, rock supports, ventilation, and underground 
fire prevention. 


Mechanization. Mechanized Stoping Method Introduced on Buf- 
felsfontein Gold Mining Company, Limited, F.R.NOTT. Instn 
Min & Met—Trans v 68 pt 9 1958-59 June 1959 p 397-409, 
(discussion) pt 12 Sept p 579. Modified stoping method, in 
which scatter pile carried along face is scraped clean in night 
shift, has increased output; mechanized stoping of this kind 
can rapidly be taught in surface school; resultant rapid face 
advance gives improved hanging wall conditions. 


South Africa. Mining at Record Depths in South Africa, L.A. 
WASPE. Min Mag v 101 n 6 Dee 1959 p 808-18. At East Rand 
Proprietary Mines, Ltd, ultra deep section attains depth of 
11,000 ft; ventilation and air cooling; problems of rock falls, 
rock pressure, and pressure bursts. 


GOLD MOLYBDENUM ALLOYS. See Gold Metallography. 
GOLD ORE TREATMENT 
See also Gold Mines and Mining. 


Australia. Cyanidation of Laboratory Flotation Concentrate 
From Table Feed From Wattle Gully Gold Mines Chewton, 
Vic, J.T.WOODCOCK. Australia. Commonwealth Sei & Indus 
Research Organization—Ore Dressing Investigations—Com- 
monwealth Mining Dept, Univ of Melbourne—Report n 572 
Dee 1959 17 p. High extraction of gold was obtained by 
cyanidation from concentrates assaying 50-100 dw/ton, 95% 
of gold was extracted readily; reagent consumption was low; 
for good extraction concentrate was ground minus 200 mesh 
and cyanided for between 24 and 48 hr; residue then assayed 
3-4 dw/ton. 


Cyanidation of Table Feed From Wattle Gully Gold Mines, 
Chewton, Vic, J.T.WOODCOCK. Australia. Gommonwealth 
Sci & Indus Research Organization—Ore Dressing Investiga- 
tions—Commonwealth Mining Dept, Univ of Melbourne — 
Report n 570 Dec 1959 9 p. Table feed samples assaying 
1-2.5 dw/ton may be treated readily by grinding and eyanida- 
tion; after grinding to 70% minus 200 mesh residue assay 
of 0.2 dw/ton or less was obtained, which was equivalent to 
extraction of 85-90% of gold present; however economic limit 
of ee could be coarser or finer; reagent consumption 
was low. 


Flotation of Table Feed from Wattle Gully Gold Mines 
Chewton, Vic., J.T.WOODCOCK. Australia. Commonwealth 
Sci & Indus Research Organization—Ore Dressing Investiga- 
tions—-Commonwealth Mining Dept, Univ of Melbourne -Report 
n 571 Aug 1959 27 p. Investigation conducted into possibility 
of replacing stamp batteries by ball mill-classifier unit and 
recovering coarse gold by gravity concentration in grinding 
circuit and then recovering fine free gold and auriferous 
sulphides by flotation. ‘ 


Gold Distribution in Battery Tailings from Wattl 
Gold Mines, Chewton, Vic, J.T. WOODCOCK. Anetnalia) eee 
monwealth Sci & Indus Research OrganizationOre Dressing 
Investigations—Commonwealth Min Dept, Univ of Melbourne 
-Report n 581 Oct 1959 13 p. Some 60% of gold is contained 
in 25-40% of weight which is finer than 200 mesh, while 25% 
is finer than 104; most gold is below this size range and is 
recovered by flotation or cyanidation, : 


Grindability Test on Ore From Wattle Gull x i 

é h t y Gold Mines, 
Chewton, Vic, J.T.WOODCOCK. Australia. Commonwealth 
Sei & Indus Research Organization- -Ore Dressing Investiga- 
tions—Commonwealth Mining Dept, Univ of Melbourne Report 
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Belgian Congo. 


South Africa. 


GOLD ORE TREATMENT—Continued 


n 574 May 1959 7 p. Power required to grind Wattle Gully 
ore from minus 0.25 in. to 68% finer than 200 mesh is 
estimated to be 8.7 kw-hy per ton. 


Jig, Strake and Flotation Concentration Tests on Ore From 
Wattle Gully Gold Mines, Chewton, Vic, J.T. WOODCOCK. 
Australia. Commonwealth Sci & Indus Research Organization 
Ore Dressing Investigations—Commonwealth Mining Dept, 
Univ of Melbourne—Report n 573 May 1959 23 p. Sample 
of ore assaying 11 dwt/ton gold in which some of gold was 
coarser than 10 mesh was tested; by strake concentration plus 
flotation, or by jig concentration plus flotation total of 97% 
oes was recovered ; final tailing assayed about 0.29 dwt/ton 
gold. 


‘Treatment of Gold Sulphide Ore From Cassilis Mine, Cassilis, 
Vic, J.T.WOODCOCK. Australia. Commonwealth Sei & Indus 
Research Organization—Ore Dressing Investigations—Com- 
monwealth Mining Dept, Univ of Melbourne—Report n 579 
June 1959 30 p. In first concentrate, best results achieved 
were either 63% of gold in 10% of original weight or 79% 
of gold in 18% of original weight; most of remaining gold 
and sulphides was recovered in second concentrate in each 
case; cyanidation of second, or pyrite, concentrate showed 
that maximum of 70% of gold contained could be extracted 
after very fine grinding. 


Wattle Gully’s New Flowsheet and Mill, J.T.WOODCOCK. 
Chem Eng & Min Rev v 52 n 4 Jan 15 1960 p 38-45. Grade 
of gold ore milled fluctuates from 2 to 20 pennyweight/ton ; 
alternatives considered for selection of flow sheet; ball mill- 
cyclone is chosen for comminution; tabling is eliminated and 
all ore is ground for treatment for maximum benefit by flota- 
tion; flow sheet and mill layout. 


Note sur l'utilisation d’un agent mouillant dans 
la cyanuration de l’or, A.BRAGARD. Revue Universelle des 
Mines v 15 n 11 Nov 1959 p 769-71. Note on use of wetting 
agent in cyaniding of gold; its application in precipitation of 
gold by zine at Cobelmin Namoya, Belgian Congo, makes it 
possible to use inexpensive zine with grains coarser than those 
generally recommended; savings indicated; no bad effects of 
wetting agent found. 


New Developments in Operation of Gold Reduc- 
tion Works, A.H.MOKKEN. S African Inst Min & Met— 
J v 61 n 2 Sept 1960 p 125-31. Discussion of paper indexed 
in Engineering Index 1958 p 527 from Feb 1958 issue. 


Pebble Milling Practice at South African Gold Mines of 
Union Corp Ltd, O.A.E.JACKSON. Min Eng v 11 n 11 Nov 
1959 p 1133-44. For South African gold ores use of pebbles 
as grinding media is more economic than addition of steel 
balls or rods; features of mills; operational data; relationship 
between screen analysis of pulp, rate of milling, and power 
to produce 200 mesh material. 


GOLD PLACERS AND PLACERING 


Gold In Mosquitia, S.M.GLASSMIRE. Min J v 255 n 6520 
Aug 5 1960 p 146. In 1952 Honduras produced 32,000 oz of 
gold; stream channels contain placer deposits in upper moun- 
tainous areas meander; ruggedness of terrain, physical con- 
ditions and area’s isolation, engineering and economic prob- 
lems; data on sampling. 


GOLD PLATING 


See also Aircraft Manufacture—Finishing; Electroplating. 


Das stromlose Vergolden, M.BURKHARDT, S.DORNER. 
Metall v 14 n 6 June 1960 p 564-6. Electroless gold plating ; 
review of dip and hot plating methods; description of contact 
plating (bath compositions); applicability and advantages ; 
technique illustrated by description of contact plating steel 
pens. 


Polarographic Analysis of Gold and Gold Alloy Plating 
Solutions, A.E.KNOTOWICZ, G.TATOIAN. Plating v 47 n 6 
June 1960 p 645-7. Polarographic characteristics of gold, silver, 
nickel, copper and zine in various supporting electrolytes ; 
analytical methods; correction for interfering ions. 


Role of Yellow Prussiate in Gold Plating Solutions, A.F. 
MOHRNHEIM. Plating v 47 n 7 July 1960 p 819-22. Chemical 
yeactions occurring during preparation of yellow prussiate 
gold bath are suggested; formation and some properties of 
gold salt, Aus [Fe(CN)e]s, are described; new name for this 
electrolyte, “Gold (III)-cyanide gold bath’, is recommended. 


Tarnish Resistance of Gold Plating Over Silver, W.B. 
HARDING. Plating v 47 n 10 Oct 1960 p 1141-5. Accelerated 
exposure test was devised that will duplicate tarnish, and 
quantitative method of evaluating degree of tarnish was 
developed; tests of 300 plated panels showed that gold plating 
0.2 mil thick over silver is sufficiently porous to allow tarnish- 
ing to occur, and that in order to produce reliably non- 
tarnishing surface, 0.4 mil of gold is necessary ; gold alone 
should be used in applications where tarnishing cannot be 
allowed. 

Thickness and Hardness Measurements on Gold Deposits, 


G.A.WILSON. Metal Finishing v 58 n 6 June 1960 p 50-2. 
Limitations of various methods usually employed for control 
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of thickness and hardness, with regard to their application 
to precious metal electrodeposits; caution in interpretation of 
results recommended. 


Ueber die Bedeutung neuentwickelter Goldbaeder fuer die 
Elektrotechnik, A.KEIL, H.GROSSMANN. Metalloberflaeche 
v 13 n 12 Dee 1959 p 389-90. Importance of newly developed 
gold plating solutions to electrical engineering; general dis- 
cussion of protective plating of electrotechnical parts such 
as switches, plugs, and particularly printed circuits; descrip- 
tion of comparative tests of potassium cyanide baths described 
in German literature and American-made Sel-Rex baths, which 
were found superior. 


GOLD PLATINUM ALLOYS 


Precipitation in Gold-Platinum Alloys, L.J.van der TOORN, 
T.J.TIEDEMA. Acta Metallurgica v 8 n 10 Oct 1960 p 711-27. 
Two-part article covers: Thermodynamics, 711-14, and Influ- 
ence of Spinodal Curve on Rate and Mechanism of Precipita- 
tion Process, 715-27. 28 refs. 

GOLD SILVER DEPOSITS 


Synthetic and Natural Phases in System Au-Ag-Te, N.L. 
MARKHAM. Economic Geology v 55 n 6, 7 Sept-Oct 1960 
p 1148-78, Nov p 1460-77. From experimental results obtained 
isothermal section at 300 C has been drawn showing compatible 
phases and approximate limits of solid solution; all natural 
gold-silver telluride minerals, with exception of kyrennerite 
and montbrayite, have been synthesized; detailed mineralogical 
description is given of telluride deposits of Kalgoorlie, Western 
Australia and Vatukoula, Fijian Islands. 


GOLD STRONTIUM ALLOYS. See Gold Metallography. 
GOLD TIN ALLOYS. See Gold Metallography, 

GOLD TUNGSTEN ALLOYS. See Gold Metallography. 
GOLD VANADIUM ALLOYS 


Das Zweistoffsystem Gold-Vanadium, W.KOESTER, H. 
NORDSKOG. Zeit fuer Metallkunde v 51 n 9 Sept 1960 p 501-2. 
Binary system gold vanadium; plotting of phase diagram from 
thermal, dilatometric, micrographic, and X-ray data; com- 
pounds observed are AuV3 at 1520 C, AusV below 565 C, and 
Au2V below 735 C. 


GONIOMETERS 


Goniometermessanordnungen fuer hohe Frequenzen, H. 
FRICKE. Archiv fuer Technisches Messen n 283, 286 Aug 
1959 p 153-6, Nov p 225-6. Goniometer measuring installations 
for high frequencies; various types of goniometers used for 
measurement of angle of incidence of radio waves in direc- 
tion finding systems and for other purposes. Aug: Construc- 
tion of goniometers, admittance and frequency measurement. 
Nov: Phase angle measurement. 


Twin-Head Goniometer for Study of Diffusely Reflected 
X-rays, W.A.WOOSTER, G.A.WOOSTER. J Sci Instruments v 
37 n 2 Feb 1960 p 64-6. Features of apparatus which is 
modification of Unicam §S-25 single-crystal X-ray goniometer ; 
experimental method, which may be applied to determine in 
absolute measure any thermal or structural type of diffuse 
X-ray reflection; control of exposure times; interpretation of 
photographs. 

GOVERNORS 
See also Diesel Engines—Control ; Turbogenerators—Control. 


Electric Frequency Governor ... Improved Electric Gov- 
ernor System for Prime Mover Speed Control, G.M.DAMON. 
Westinghouse Engr v 20 n 2 Mar 1960 p 59-61. Features of 
new EFG (electric frequency governor) model which is capa- 
ble of holding steady-state frequency regulation to plus or 
minus 0.10% or better; frequency deviation on full-load 
transients in some cases can be controlled to within plus or 
minus 44%, with recovery to steady state in less than 1% sec. 

Engine Control in 0.006 See Claimed for Electronic Gov- 
ernor, J.E.FREDERICK. SAE—J v 68 n 3 Mar 1960 p 64-5. 
Indexed in Engineering Index 1959 p 589 from SAE—Paper n 
122T. 1959. 

Field Adjustment of Hydraulic-Turbine Governors, C.L. 
AVERY. ASME—Paper n 59-A-108 for meeting Nov 29-Dec 4 
1959 4 p. Aspects of adjustment of governors for stable opera- 
tion on a-c networks; series of field tests performed to deter- 
mine satisfactory adjustment of units operating on network 
of limited capacity ; special reference made to Nebraska Public 
Power System. 


Hitachi Electric Governors, E.KOBAYASHI, A.OISHI, G. 
KOMATSU. Hitachi Rev v 8 n 5 Mayr 1960 p 11-19. Electric 
governors with high sensitivity and quick response used as 
hydyaulie turbine governors in order to qualitatively improve 
electric power supply; their comparison with mechanical 
governors of conventional type; speed control system and 
field test results of Hitachi governors described. 


GRADERS. See Construction Equipment—Testing 
GRAIN 


Drying. Grain Ventilation and Drying Patterns, N.C.IVES, 
W.V.HUKILL, R.A.SAUL. Am Soe Agric Engrs—Trans v 2 n 
1 1959 p 95-101. Description of patterns for linear and non- 
linear air-flow grain drying systems; there are predictable 
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GRAIN—Drying—Continued 


relationships between air-flow and drying patterns; location 
of iso-traverse time lines for parallel flow systems calculated 
from air-flow and void space data; linear equation used to 
predict parallel flow and nonlinear flow systems. 


Storage. See Grain Elevators; Silos. 
GRAIN ELEVATORS 


Measurements in Grain Silos, W.BERGAU, T.KALLSTE- 
NIUS. Sweden. Geotechnical Inst—Proe n 17 1959 p 47-71. Silo 
pressure measurements were carried out on concrete silo by 
means of hydraulic pressure cell and on riveted steel plate silo 
by electric wire strain gages; tests show that when emptying 
silo wall pressure and strains are higher than when filling. 


GRAIN HANDLING 


See also Conveyors—Belt; Grain Elevators; Materials Han- 
dling—Pneumatic; Motor Ships. 


Automatic Vacuum System Pipes Bulk Materials, C.H.BAST. 
Control Eng v 7 n 9 Sept 1960 p 197-8. Control system of 
grain handling facility recently installed at Backus & John- 
ston Brewery in Lima, Peru; two vacuum-type pneumatic 
systems, designated unloading system and reclaiming system, 
provide clean, safe transfer of whole malt, rice, and black 
malt. 


GRANDSTANDS. See Stadiums. 


GRANITE. See Crushed Stone Plants; Mineral Industry and 
Resources; Pegmatite; Petrology; Quarries and Quarrying; 
Rock Products. 

GRANULAR MATERIALS 


See also Cement; Ceramic Materials; Clay; Concrete Ag- 
gregates; Crushing and Grinding; Dust; Graphite; Powder 
Metallurgy; Road Materials; Sand, Foundry; Sand and 
Gravel; Silt; Soils; Sugar. 

Das Granulieren von Staeuben und die Festigkeit der 
Granulate, H.RUMPF. Staub v 19 n 5 May 1959 p 150-60. 
Granules of dust and strength of granules; various granulat- 
ing methods are described; accepting ideal macroscopic 
homogeneity with incidental packing in microscopic range, 
granular grain tensile strength for various bonding mechanisms 
can be calculated; granulating tests in granulating disk with 
uniform limestone fractions and moisture addition gave grain 
strengths, mean values of which agreed well with theoetrical 
strengths. (English summary). 


Grundlagen und Methoden der Pulverstatistik, A.VIDMAJER, 
R.BRENNER. Radex Rundschau n 6 Dec 1959 p 734-60. Theory 
and methods of powder statistics; properties of powders and 
particles; function parameter; range of application of powder 
statistical indications; distribution of powder according to 
Rosin-Rammler, and according to logarithmic law of Gauss. 


Haftvermoegen von Pulvern, F.PATAT, W.SCHMID. Chemie- 
Ingenieur-Technik v 32 n 1 Jan 1960 p 8-16. Adhesion capac- 
ity of powders; as adhesion capacity impairs many processes 
apparatus has been developed for measurement of adhesion 
capacity of powders ; it is possible to explain adhesion behavior 
characterized by two indices: adhesion force and friction ; these 
indices are discussad with respect to their physical content. 

Mechanics of Granular Matter, H.DERESIEWICZ. Columbia 
Univ—Dept Civ Eng—Tech Report n 25—CU-29-57-ONR- 
266(09)-CE, Feb 1957, 102 p. ‘‘Granular medium” defined as 
aggregate of discrete solid granules in contact; progress in 
investigation of static and dynamic response of granular media 
to external forces, and other behavior characteristics is dis- 
cussed; theories of geometry of packing are reviewed; theory 
of contact of elastic bodies invoked to furnish description of 
some phenomena; extension of theory to account for contact 
due to oblique forces, and to twisting couples, is discussed. 

Compaction. Compacting Granular Solids, B.E.KURTZ, A.J. 
BARDUHN. Chem Eng Progress v 56 n 1 Jan 1960 p 67-72. 
Continuous compacting machines consist basically of pair of 
horizontal cast iron rolls, 18 or 24 in. diam and 16 to 24 in. 
effective length rotating face-to-face and held together by hy- 
draulically actuated pistons acting on bearings; compaction 
process now applied to wide variety of products, including am- 
monium sulphate and rock salt fines. 

Gas Diffusion. See Gases—Diffusion. 


Size Determination. See also Aerosols; Dust—Analysis; Mine 
Dust; Powder Metallurgy—Iron; Sand, Foundry—Testing. 


Anwendung neuartiger Praezisions-Mikrosiebe fuer Korn- 
groessenbestimmungen, O.LAUER. Staub v 20 n 3 Mar 1960 p 
69-71. Application of new type of precision microsieve for 
determination of particle size; recent development in field of 
particle size determination in sub-sieve range is method of 
manufacturing analytical sieves with mesh widths down to 
204; accuracy of sieving is much higher than with conven- 
tional sieves; large variety of materials successfully tested, 
demonstrating efficiency of new sieves in grain size determina- 
tions in industrial applications. 


Automatic Particle Size Determination from Microradio- 
graphs, 0O.M.BARLOW, W.B.DISTLER, J.L.HILE. Nondestruc- 
tive Testing v 18 n 5 Sept-Oct 1960 p 841-3. Basic procedures 
of method of automatic counting and sorting large numbers 
of very small particles imbedded in solid plastics or light 


GRANULAR MATERIALS—Continued 


metals; schematic diagram showing microphotometer scanning 
mechanism and electronic analyzer; problems involved. 


Die Feinheitsbestimmungen an technischen Staeuben, Ww. 
FRIEDRICH. Staub v 19 n 5 May 1959 p 143-6. Determination 
of fineness of technical dust; increasing importance of dusts 
in processing techniques, and improvements of measuring 
methods, made it necessary to revise “Directives for Determina- 
tion of Fineness of Technical Dusts”; relative to this, prep- 
arations for determination of fineness, and methods of examina- 
tion are described; tabulation of values found by measuring 
technique. (English summary). 


Estimation of Particle Size: Improved Werner Sedimentation 
Apparatus, C.G.M.SLESSER, R.DEANS. J Applied Chem v 10 
pt 2 Feb 1960 p 62-5. Methods of particle size determinations 
based on Stokes law have inherent inaccuracies; modified 
Werner apparatus is described for which it is claimed mean 
particle size may be evaluated to plus or minus 2%; experi- 
mental results given. 


Interpretation of Abnormalities in Log-Normal Distribution 
of Particle Size, R.R.IRANI. J Phys Chem y 63 n 10 Oct 
1959 p 1603-7. Law, previously applied to crystallization and 
crushing also pertains to powders from fractionation and spray 
drying; cases of limited formation, multiple formation rates, 
boundary conditions and artificial separation are discussed ; 
depending upon whether size distribution is on number, sur- 
face or weight basis, it is shown that abnormal log-normal 
distributions may or may not be detected. 


Korngroessenanalysen mit der Sedimentationswaage, W. 
FRIEDRICH. Staub v 19 n 8 Aug 1959 p 281-7. Particle size 
analysis with sedimentation balance system; ODEN-BACH- 
MANN sedimentation balance system, and pipette appliances 
are used to distinguish between differential and integral proc- 
esses; operation and evaluation with balance, and influence of 
actual test; results show by particle size characteristic 
curves of quartz powder, conformity with ANDREASEN ap- 
paratus and balance, and gives limits of integral process. 
(English summary). 


Particle Size Analysis for Chemical Engineer, L.COHEN. 
Chem & Process Eng v 40 n 11 Nov 1959 p 383-6. Summary 
of applications of particle size distribution, various types of 
instruments available and factors governing choice of in- 
strument used for process control or to obtain design data. 


Small Angle Scattering Investigation of Ludox Mixtures, 
R.H.BRAGG, I.CORVIN, J.W.BUTTREY. J Applied Physics 
v 31 n 7 July 1960 p 1188-7. Measurement made on distribu- 
tions of particles prepared by mixing two silica sols of about 
90 and 190A mean particle diam in varying proportions; at- 
tempts to determine size distribution by graphical method were 
unsuccessful, but G.POROD’s result relating scattering at large 
angles to total surface area was verified; bounds for largest 
and smallest sizes were estimated from experimental data. 


GRAPHIC ARTS. See Printing. 
GRAPHIC METHODS 


See also Dielectrics—Measurement; Electric Cireuits—Anal- 
ysis ; Mechanisms. 


Alignment Diagrams from Network Charts, D.P.ADAMS. 
Machine Design v 32 n 19 Sept 15 1960 p 175-81. How to 
design and use simple template for constructing nomograms 
AAS eri families containing relationships among three 
variables. 


Application of Nomograms to Solution of Engineering 
Problem, H.J.MEEUSEN. Gen Motors Eng J v 7 n 1 Jan-Feb- 
Mar 1960 p 2-12. At Diesel Equipment Div of GM design of 
both hydraulic and mechanical valve lifters requires spot check- 
ing contact stress between cam and lifter foot; application of 
nomography to solve contact stress equations; sample problem 
illustrates use of seven nomograms developed to solve cam and 
tappet contact stress equation showing accuracy of minus 1%, 
of 1% on answer in order of 150,000 psi. ie 


Practical Graphs and Nomographs, I.RITOW. Elec Mfg v 
66 n 3 Sept 1960 p 145-56. General discussion of presenting 
numerical data and relationships, most widely used in engi- 
neering applications, in graphie form. " 


Solution of Trinomial Equations by Means of Nomogram 
Drawn on logarithmic Graph-Paper, R.M.WALKER. § African 
J Science v 56 n 1 Jan 1960 p 19-22. Uses of logarithmic graph 
paper are discussed and illustrated; it is shown how logarith- 
mic graph paper makes it possible to obtain good first approxi- 
mations to real zeros of trinomial algebraic equations where 
they exist. 


Solving 3-D Problems Made Simple by Stereographic Projec- 
tion, S.GODET. Space/Aeronautiecs vy 33 n 5, 6 May eats 
65, June dD 114-18. May: Basie construction techniques of 
stereographic projection are explained; application to typical 
shipboard problem. June: Presents general method of solving 
spherical triangles for which three consecutive quantities are 
given; solution of inertial platform problem by graphic analy- 
sis or by mechanization on analog computer, 
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GRAPHITE GRAPHITE—Continued 


See also Aircraft Materials—Heat Resisting; Carbon; Ce- 
ramice Materials ; Cryostats; Diamonds; Electric Contacts—Ma- 
terials; Lubricants—Graphite; Mineral Industry and Re- 
sources; Mineralogy—Native Elements; Nuclear Reactors— 
Materials; Nuclear Reactors—Moderators; Rockets and Mis- 
siles—Materials ; Thermoelectricity. 


Analysis of Soft X-ray Emission Spectroscopy of Graphite 
and Appropriate Electronic Picture of It, A.KK.DUTTA. Phys 
Soe—Proc v 74 n 479 Nov 1959 p 604-8. Analysis of soft 
X-ray emission spectra of graphite shows that fundamental 
Brillouin zone is bounded by two independent sets of planes, 
with electrons overlapping one set into next zone; bandwidth 
is found to be about 24 plus or minus 3 ev; about 24 four- 
electron zone is proposed for graphite. 26 refs. 


Attack of Graphite by Oxidising Gas at Low Partial Pres- 
sures and High Temperatures, J.E.ANTILL, K.A.PEAKALL. 
J Nuclear Matls v 2 n 1 Mar 1960 p 31-8. Kinetics of oxida- 
tion of graphite determined at 900-1000C in argon containing 
small amounts of Ov, water vapor, COs, Hz and CO; reaction 
rates increased with temperature and with partial pressure of 
oxidizing gas, while He and CO inhibited attack by water 
vapor and COs respectively; relationships between reaction 
rates and partial pressures of gases are in good agreement 
with theory. 


Carbon & Graphite, M.BUIS. Corrosion Prevention & Con- 
trol v 7 n 3 Mar 1960 p 34-40, 58. Properties of carbon and 
graphite; production processes; fabrication methods; carbon 
linings; graphite as ideal material for heat exchangers; 
ejectors in carbon; chemical industry applications; cost con- 
siderations. 


Carbon’s Usefulness to Metal Industry, K.B.McCULLOGH. 
Can Metalworking v 23 n 5 May 1960 p 30-3, 35. Physical 
properties of carbon and graphite; their use for are furnace 
electrodes; other metallurgical uses of two materials due to 
their unique combinations of properties. 


Compacting of Graphite and Graphite/Uranium/Thorium 
Mixtures, D.T.LIVEY, I.DENTON, N.BRETT, J.WILLIAMS. 
Powder Metallurgy n 5 1960 p 130-48. Fine artificial graphite 
powders can be cold compacted to give bodies of high density, 
low permeability and reasonable strength; such powders, after 
vacuum annealing, will not compact; die compacted powder 
has strongly anisotropic properties owing to high degree of 
preferred orientation within compact; preparation of fuels by 
incorporation of fissile and fertile materials into graphite 
powder and cold compacting is described. 


Electron Microscope Studies of Dislocation Structures in 
Graphite, G.K.WILLIAMSON. Roy Soc—Proc Ser A v 257 n 
1291 Sept 27 1960 p 457-63. Dislocations in variety of single- 
erystal flakes of graphite (hexagonal crystal structure) have 
been studied by transmission electron microscopy; various 
dislocations are described, and two observed interactions are 
discussed; all dislocations are glissile and no interaction lead- 
ing to sessile dislocations has been found. 

Gas Content of Graphites, J.P.REDMOND, P.L.WALKER, 
Jr. Nature (Lond) v 186 n 4718 Apr 2 1960 p 72-4. Summary 
of results on gas released from typical nuclear reactor grade 
graphites when degassed at temperatures between 1500 and 
2000 C, in vacuum. 

Growth, Structure, and Properties of Graphite Whiskers, 
R.BACON. J Applied Physics v 31 n 2 Feb 1960 p 283-90. 
Filaments consist of cylindrical layers of graphite sheet ex- 
tending continuously along their length; diameters generally 
are in one to five wu range; grown in d-c graphite are at 92 
atm and 3900 K, whiskers are flexible with high tensile 
strength; Young’s modulus exceeds 7x10 dyne-cm-*; struc- 
ture and its relation to physical properties is discussed. 20 
refs. 


High-Temperature Short-Time Creep of Graphite, H.E.MAR- 
TENS, L.D.JAFFE, D.D.BUTTON. Met Soc of AIME—Trans 
v 218 n 5 Oct 1960 p 783-7. Constant-load tensile creep 
properties were determined at 3000 to 5300 F; creep rate in- 
creased continuously with increasing temperature, and was 
lower when stress was parallel to grain rather than perpen- 
dicular; elongations up to 40% and density decreases up to 
18%. observed; activation energies of 159 to 240 keal/mol 
obtained. 


How Oriented Graphite Copes with High Heat Problems. 
Tron Age v 185 n 4 Jan 28 1960 p 92-3; see also Matls in 
Design Eng v 51 n 2 Feb 1960 p 16, 170. 172. Pyrographite, 
oriented graphite produced by Raytheon Co, has modern ap- 
plication in missile and nuclear reactor work; heat conduc- 
tivity is 500 times better on surface of material than through 
it, and out-performs copper or silver; crystal orientation Us 
controlled by molecule-by-molecule deposition from carbonif- 
erous gas; product has highest graphite density and maximum 
chemical purity; strength to weight ratio five times greater 
than normal graphite above 2000 C. 


La resistance a la traction des graphites 4 haute température, 
H.E.MARTENS, L.D.JAFFE, J.0.JEPSON. Mémoires Scien- 
tifiques de la Revue de Metallurgie v 56 n 7 Dee 1959 p 721- 
30. High temperature (2200-2750 C) tensile properties of 
graphites; tests on six grades of graphite showed max 


strengths at 2500 C; some plasticity was observed about 2500 
C (20% elongation at 2750 C); reduction of area was always 
below 5%; grain orientation affected results. (See External 
Publication n 408, California Institute of Technology, Jet 
Propulsion Laboratory June 17 1957). 


New Graphite Takes More Heat. Iron Age vy 186 n 20 Nov 
17 1960 p 151. New hot working process developed by Nat 
Carbon Co, Div of Union Carbide Corp has produced reerystal- 
lized graphite with high density of 2.16 g/cc, approaching the- 
oretical value of 2.26 g/cc, as compared to density of 1.85 
g/ee for artificial graphites; new series has 2 to 3 times 
high temperature strength of standard graphites with usable 
strength up to 5500 F; polycrystalline structure imparts high 
machinability and thermal shock resistance; material has 
promise as high temperature rocket material and for other 
astronautical applications. 


Pyrolytisch abgeschiedene Hartkohleschichten auf Graphit, 
W.MEIER, W.HUGI, R.SCHEIDEGGER. Schweizer Archiv 
v 26 n 1 Jan 1960 p 29-38. Deposition of smooth layers of hard 
carbon on graphite by pyrolysis of organic gases (hydrocarbons, 
compounds containing oxygen, carbon tetrachloride, etc) ; elec- 
tron microscope and X-ray investigations, and density deter- 
minations, show that there is no fundamental difference in 
product obtained with different gases; layers are nongraphitic 
one graphitize upon heating at 2300-2400 C in vacuum. 22 
refs. 


Self-consistent Calculation of Graphite Band, T.E.PEA- 
COCK, R.McWEENY. Phys Soe—Proe v 74 n 478 pt 4 Oct 
1959 p 385-94. Approximate self-consistent field theory, de- 
veloped in calculations of molecular wave functions, applied to 
two-dimensional crystal—graphite layer; crystal orbitals for 
Pi electrons are constructed from atomic orbitals, as in tight 
binding approximation, but methods of many-electron theory 
are used in setting up self-consistent field; matrix elements 
of one-electron Hartree-Fock Hamiltonian expressed in terms 
of Pi-electron density matrix. 


Spin Resonance of Charge Carriers in Graphite, G.WA- 
GONER. Phys Rev v 118 n 8 May 1 1960 p 647-53. Determina- 
tion of nature of unpaired spins which give rise to electron 
spin resonance in graphite: spin resonance in pure, relatively 
perfect single crystals is shown to be due to mobile charge 
carriers. 

Studies on Separation of Boron from Coke, I.A.KHAN, D. 
SEN. J Sci & Indus Research v 18B n 10 Oct 1959 p 434-6. 
Results of investigations, at temperatures much lower than 
that required for its graphitization, by chlorination at 650-700 
C, hydrofluorination at 600-50 C and freonation at 900 C are 
presented; it is shown that freonation lowers boron content of 
coke from 4.5 to 0.83 ppm and coke thus obtained is suitable 
for making atomic reactor grade graphite. 


Variation with Temperature of Young’s Modulus of Poly- 
crystalline Graphite, I.B.MASON, R.H.KNIBBS. Nature 
(Lond) v 188 n 4744 Oct 1 1960 p 338-5. Young’s moduli of 
nuclear reactor grade graphite, heat treated to final tempera- 
tures up to 2600 C, are presented; modulus was measured in 
direction parallel to extrusion axis using Forster’s flexural 
vibration method; Young’s modulus goes through well defined 
minimum value at 200 C; hysteresis also observed. 


X-Ray Measurement of Thermal Expansion Perpendicular to 
to Layer Planes of Artificial and Natural Graphites, E.G. 
STEWARD, B.P.COOK. Nature (Lond) v 185 n 4706 Jan 9 
1960 p 78-80. Attempts to resolve conflicting literature data on 
thermal expansion of graphite and variation of expansion co- 
efficient with proportion of disordered stacking of layer planes. 


Colloidal. See also Lubricants—Graphite. 


New Uses for Colloidal Graphite. Mech World v 139 n 3480 
July 1959 p 3801-2. It is shown that graphite is hexagonal 
erystalline form or allotrope of C and is greatly different 
from other allotrope (diamond); well known as _ lubricant, 
graphite continues to find new and diverse applications; 
these are reviewed, and notes are included on characteristics 
of materia] and methods by which it is applied. 


Combustion. See Explosions. 
Irradiation. See also Crystals—lIrradiation. 


Absorption Cross Section of Graphite, P.F.NICHOLS. Nu- 
clear Science & Eng v 7 n 5 May 1960 p 395-9. Direct meas- 
urement of graphite absorption cross section has been made in 
Physical Constants Testing Reactor (PCTR); sample tested 
was reactor grade (GBF) graphite, and had 2200 m/see ab- 
sorption cross section of 3.80 plus or minus 0.04 mb including 
all impurities; samples of American, French, and British 
graphite were also tested to provide basis for comparing results 
of graphite absorption cross-section measurements. 

Electron-microscopic Observations on Radiation Damage in 
Graphite, W.BOLLMANN. Philosophical Mag v 5 n 54 June 
1960 p 621-4. Study of lattice defects in grade A _ reactor 
graphite irradiated by 10°°n/sq cm at 30 C; effects of anneal- 
ing at various temperatures. 


Machining. See also Drilling Machines; Drills, Metal Working. 


Machining of Nuclear Graphite, §.C.POULSEN. Machy 
(Lond) v 96 n 2465, 2469, 2470, 2471, 2472, 2474 Feb 10 1960 
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GRAPHITE—Machining—Continued 
p 288-99, Mar 9 p 520-31, Mar 16 p 599-602, Mar 23 p 636-45, 
Mar 30 p 692-9, Apr 13 p 819-22. Methods employed by Powell 
Duffryn Carbon Products, Hayes, Middlesex; shop layout and 
equipment; ‘clean’? conditions system; machining require- 
ments ; machining moderator blocks and sleeves for Hunterston 
station; modifications and supplementary operation on blocks 
already machined for Brawell project; machining of fuel ele- 
ment struts for two Berkeley reactions; radiographic inspec- 
tion of nuclear graphite; engineering graphite, its production 
and machining. 

Synthetic. Etch Pits in Pyrolytic Graphite, A.TARPINIAN, 
G.E.GAZZA. J Applied Physics v 31 n 9 Sept 1960 p 1657-8. 
Observation of etch pits in pyrolytic graphite after ion-bom- 
bardment etching is described and their similarity to disloca- 
tion etch pits is speculated; evidence of etch-pit multiplica- 
tion in form of slip-line segments and low-angle tilt bound- 
aries. 

United States. Strategic Graphite Survey, E.N.CAMERON, P.L. 
WEIS. US Geol Survey—Bul n 1082-E 1960 p 201-321, 3 maps, 
1 plate. Nature, commercial grades, and uses of graphite, 
history of domestic graphite industry and factors influencing 
domestic production, and characteristics of geologic types 
of graphite deposits; appraisal of domestic graphite resources ; 
domestic deposits that are of actual or potential importance 
as sources of strategic graphite. 

GRAPHITIZATION. See Cast Iron—Graphitization; Graphite ; 
Iron and Steel Metallography—Graphitization. 


GRAVEL. See Sand and Gravel. 


GRAVIMETERS. See Geophysics—Gravitational ; 
Instruments. 


GRAVING DOCKS. 
GRAVITATION 


See also Earth; Electromagnetic Waves—Scattering; Geo- 
physics—Gravitational ; Satellites. 

Flat Space-Times with Gravitational Fields, L.MARDER. 
Roy Soc—Proc v 252 n 1268 Aug 25 1959 p 45-50. It is shown 
that Einstein’s gravitational field equations admit exact solu- 
tions whose empty regions are locally flat (in that Riemann 
tensor vanishes everywhere), but for which there exists no 
universal Minkowskian coordinate system; examples, relating 
to non-trivial gravitational field where space time is flat, are 
considered with reference to their sources. 

Gravitation and Electromagnetism, A.H.KLOTZ. Nuovo Ci- 
mento v 14 n 1 Oct 1959 p 135-41. Field theory is developed 
from generalized metric involving skew symmetric tensor ele- 
ments; field gravitational equations of empty world together 
with set of Maxwell’s equations independent of electromagnetic 
vector potentials are derived from modified affine relations 
based on geodesic equations. 

Gravitational Force Function for Earth Representing All 
Deviations From Spherical Geoid, R.H.WILSON, Jr. Franklin 
Inst—J v 268 n 5 Nov 1959 p 378-87. In present treatment 
each area of deviation from uniform spherical gravitational 
field is represented by separate series of legendre polynomials 
having pole of reference centered on area; thus Earth’s north 
and south polar oblateness deviations are represented sep- 
arately so that their inequality can be investigated; series for 
minor deviations centered at general latitudes and longitudes, 
is transformed to terms of variables in inertial coordinate 
system for practical computation. 

Gravitational Waves in General Relativity, F.A.E.PIRANI. 
Roy Soc—Proc v 252 n 1268 Aug 25 1959 p 96-101. It is 
shown, in an invariant manner, that gravitational field of 
fast moving mass bears increasing resemblance to gravitational 
plane-wave field, the greater the speed of the mass; calcula- 
tion methods. 

Should Laws of Gravitation Be Reconsidered? M.F.C.ALLAIS. 
Aero/Space Eng v 18 n 11 Nov 1959 p 55. Further information 
is given concerning results of experiments reported by author. 


Geophysics— 


See Drydocks. 


GRAVITATIONAL GEOPHYSICS. See Geophysics—Gravita- 
tional. 
GRAVITOMETERS. See Petroleum Refineries—Instruments. 


GRAVITY DAMS. See Dams, Gravity. 

GRAY IRON. See Cast Iron; Iron Foundry Practice. 

GREASE. See Lubricating Greases. 

GREASE REMOVAL. 

GREASING SYSTEMS. 

GREENHOUSES 
See also Air 


See Metals Cleaning. 
See Lubrication. 


Jonditioning—Greenhouses. 


L’impiego di laminati di poliestere rinforzato con fibre di 
vetro nella costruzione di serre, M.LENZINI. Materie Plastiche 
v 26 n 38 Mar 1960 p 210-18. Application of glass-reinforced 
polyester laminates in construction of greenhouses; several 
ce given show excellent results obtained with this ma- 
erial. 


Technik im Gartenbau, W.RENARD. VDI Zeit v 101 n 36 
Dec 21 1959 p 1741-50, Engineering in horticulture; review in- 


GREENHOUSES—Continued 
cluding design, heating, lighting, and ventilating of green- 
houses; machinery for preparing soil, cultivating plants, 
harvesting, etc. 62 refs. 

GRINDING 

See also Abrasive Materials; Automobile Manufacture; Cast 

Tron—Machining; Ceramie Products—Manufacture; Cutting 
Tools—Grinding ; Diamonds—TIndustrial Applications ; Gas Tur- 
bines—Manufacture; Grinding Machines; Grinding Wheels ; 
Honing; Rockets and Missiles—Manufacture ; Rolls—Manufac- 
ture; Typewriters—Manufacture. 


Automation Boosts Small-Billet Snagging Production, H.G. 
JONES. Grinding & Finishing v 6 n 4 Apr 1960 p 39-41. Due 
to installation of newly developed Mid-West automatic billet 
grinder at Bridgeville, Pa plant of Universal-Cyclops Steel 
Corp, cost of grinding small stainless and tool steel billets 
has been reduced by 20-40%, and production per wheel dou- 
bled; 20x8x8 in. resinoid bonded aluminum oxide wheel, 12 
grit and of grade range U to W is most suitable. 


Effect of Relative Displacement Between Grinding Wheel 
and Work on Wheel Depth of Cut in Grinding Operation, 
S.SHIOZAKI. Japan Soc Mech Engrs—Bul v 3 n 10 May 
1960 p 206-12. Results indicate that effect of vibration and 
wear of grinding wheel can be ignored; relative displacement 
between grinding wheel and work is elastic and proportional 
to grinding force; parallel movement of work and grinding 
wheel is caused by grinding force; it is also shown that equiv- 
alent wheel depth of cut is equal to amount of wheel head 
advance at each pass of grinding wheel when number of passes 
is increased. 

Faster Metal Removal to Millionths—Trends in Abrasive 
Machining, R.HESLEN. Tool & Mfg Engr (formerly Tool 
Engr) v 45 n 3 Sept 1960 p 112-18. Various aspects of modern 
grinding techniques discussed; accuracy and finish; selection of 
grinding machines and wheels for high production; high pre- 
cision contouring. 

Metody shlifovaniya kolets vysokoi tochnosti vy massovom 
proizvodstve, M.P.MERPERT, Yu.S.REIBAKH. Stanki i In- 
strument v 31 n 4 Apr 1960 p 22-5; see also English transla- 
tion in Machines & Tooling v 31 n 4 1960 p 23-6. Methods of 
grinding mass produced precision rings; new external grind- 
ing method for ring type components with cylindrical or 
tapered surfaces described. 


New Abrasive Process Improves Surface Finishes. Purchas- 
ing v 47 n 7 Sept 28 1959 p 100. Development of microstoning 
process which consists of machining surface with special abra- 
sive stone of desired grit and hardness; microstone attachment 
is pneumatically driven and oscillates at high frequency; at- 
tachment adaptable to vertical turret lathes, boring mills and 
planers; process for removing surface imperfections, correc- 
tion of geometric errors and to improve finish of rolls for 
processing metals and plastics and extending wear life of 
bearings; fine dimensional tolerances are possible. 


Precision Grinding Research, H.GRISBROOK. Production 
Engr v 39 n 5, 6 May 1960 p 251-69, June p 341-6. May: 
Previous investigations reviewed as basis for study performed 
on Churchill 8x16 in. Plain Surface Grinding Machine 
equipped with specially designed cynamometer capable of 
operating at maximum table traverse speed of 38 fpm under 
wet grinding conditions. June: Preliminary results of investi- 
gation discussed with reference to variables of table traverse 
speed, spindle speed, depth of cut, chip thickness, rake angle, 
coefficient of grinding, and specific energy. 23 refs. 


Should You Use Dise Grinding? L.E.JACOBS, F.0.SHOR- 
MAKER. Grinding & Finishing v 6 n 6 June 1960 p 36-9. Re- 
view of major applications of double disk grinding which is 
versatile, high production method, readily automated, for gen- 
erating flat parallel surfaces on wide variety of parts; criteria 
for use of method. 


Sily rezaniya pri lentochnom § shlifovanii metallov, K.S. 
MITREVICH. Stanki i Instrument v 31 n 4 Apr 1960 p 25-9; 
see also English translation in Machines & Tooling v 31 n 4 
1960 p 26-31. Cutting forces in belt grinding of metals; 
analytical determination of cutting force components, which 
makes it possible to establish metal removal rate, belt wear 
and life, surface finish of ground surface, and instantaneous 
grinding temperature; effect of tensioning force on produc- 
tivity and life of abrasive belts; influence of life of various 
abrasive belts on cutting force. 


Centerless. See Bearings—Manufacture. 
Electric Are. See Metals Cutting—Electric, 
Electrolytic. See also Cutting Tools—Gyrinding. 


_ Electrolytic Machining, L.A-WILLIAMS. Aircraft Produc- 
tion v 22 n 10 Oct 1960 p 3889-94. Status in United States of 
metal-removal techniques accomplished by electrolysis or elec- 
trochemical action ; principal aspects covered include grinding 
of single-point carbide and carbide tipped tools, production ma- 
chining, grinding of high speed, steel cutting tools, and elec- 
trolytic cavity sinking equipment and processes; advantages 
and Rea ge are compared with those of spark-are equip- 
ment. 
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Stress Relief. Relief of Residual Grinding Stresses, R.O.LANE. 
Grinding & Finishing v 6n 10 Oct 1960 p 32-5. Investigation 
sponsored by Grinding Wheel Inst and Abrasive Grain Assn; 
methods which offered some measure of stress relief are dis- 
cussed in general order of decreasing significance: abrasive 
tumbling, low temperature salt bath annealing, aging, lapping 
electrolytic etching, and chemical atmosphere, i 


GRINDING AND CRUSHING. See Crushing and Grinding. 
GRINDING MACHINES 


See also Bearings—Manufacture ; Cutting Tools—Grinding ; 
Grinding ; Grinding “Wheels ; Honing. 

Do You Want Uniformity and Production? C.E.WESSON. 
Grinding & Finishing v 6 n 8 Aug 1960 p 86-8. New Loung- 
way Rise and Fall abrasive belt grinding machine provides 
solution to problem of form and contour grinding of small 
parts which were formerly ground or finished by hand; results 
show greatly increased uniformity and production. 

Grinder Breaks Speed Barrier. Iron Age v 186 n 21 Nov 
24 1960 p 95. Modified grinding machine equipped with 
specially bonded hot pressed wheel has enabled Green River 
Steel Co to achieve 25% increase in grinding wheel speed from 
9500 to 12,500 sfpm in conditioning of stainless steel slabs 
and other semifinished forms; wheel life has been increased 
25%, and wheel service increased 50% in terms of pounds of 
metal removed; speeds of 16,000 sfpm are predicted. 

Grinding Big-End Bores. Automobile Engr v 50 n 5 May 
1960 p 199-200. Newall-Keighley automatic cycle internal 
grinder for high rate production of connecting rods incorporat- 
ing both gaging and diamond sizing mechanisms, is designed 
for grinding holes of from 0.25 to 6.0 in. diam; wheelhead is 
generously proportioned to accommodate interchangeable wheel 
spindles to cover wide range of speed requirements ; workhead 
earrying workholding fixture is mounted on feed cross slide 
and accommodates gage sizing mechanism; tabulation of pro- 
duction times maintained. 

Grinding Miniature Bearing Races, T.JOHNSON. Am Mach/ 
Metalworking Mfg v 104 n 16 Aug 8 1960 p 80-2. Machine 
called I-M Lectro-Cam miniature race grinder, was developed 
by Van Norman Machine Co, Springfield, Mass; in this new 
plunge-cut grinder, master cam precisely controls rapid trans- 
verse, fine feed, and grinding wheel retraction; eight major 
bearing manufacturers participated in design of machine; 
phases of its development; grinding operation. 

History of Grinding Machine, R.S.-WOODBURY. Technology 
Press, Massachusetts Institute of Technology, 1959, 191 p. 
History of grinding machines and techniques from early 
antiquity to present time; their historical influence on in- 
dustrial production; science of grinding, 1900 to 1950. 

Jones & Shipman No. 1015 Super-S-Hydrosine Cylindrical 
Grinding Machine. Machy (Lond) v 97 n 2493 Aug 24 1960 p 
443-7. New machine was introduced to facilitate repetitive 
production of parts to tolerances on diameter of order of plus 
or minus 10 win. ; equipment for continuous and stepped move- 
ment of sine bar; setting sine bar; size control equipment; 
alternative tailstocks. 

Norton Automatic Crankpin Grinder. Automobile Engr v 
50 n 1 Jan 1960 p 32-3. Transfer type machine is designed 
to finish grind pins of 6-throw automobile engine crankshafts 
at rates up to 60 shafts per hr; machine comprises seven grind- 
jng stations positioned laterally to main transfer conveyor ; 
operational procedure; seventh station is standard Norton 
crankpin grinder that can be used as substitute for any one 
of six main stations; controls. 

Vybor tipa elektroprivoda glavnogo dvizheniya_ shlifoval’ 
nykh stankov,V.A.NAIDIS, V.M.FEIGEL’MAN. Stanki i Instru- 
ment v 81 n 1 Jan 1960 p 15-17; see also English translation 
in Machines & Tooling v 31 n 1 1960 p 17-19. Selecting electri- 
cal main drive for grinding machines; advantage of using d-c 
drives with silicon power rectifiers. 

Attachments. Adjustable Center Reduces Setup Time. Grinding 
& Finishing v 6 n 8 Aug 1960 p 37-8. Simple, quick setup and 
adjustments can be obtained by use of new “Micro-Set’’ ad- 
justable center developed by Enco Manufacturing Co; problems 
of aligning work on cylindrical grinders, cutter grinders, and 
other center alignment applications solved; tapers or correction 
can be ground up to .012 in. on diam to tenths with almost no 
setup time; examples. 


Automatic. See Grinding Machines—Control. 
Centerless. See Grinding Machines—Control. 


Control. Infeed Control for Centerless Grinders, P.OHRINGER. 
Grinding & Finishing v 5 n 8 Dee 1959 p 42-5. Control 
method for infeeding centerless grinders developed by Airborne 
Instruments Laboratory and Bellows Co, which overcomes 
most of problems resulting from acceptance of costly stop-gap 
procedures; in Bel-Air Infeed Control System described, end 
position of slide can be repeated regardless of variations in 
input part size, and parts can be ground to tolerance ap- 
proaching machine's capability. 

Issledovanie tochnosti protsessa avtomaticheskogo _ shlifo- 
vaniya, G.G.BARANOV, M.I.KOCHENOV, V.P.FIL’KIN. 


GRINDING MACHINES—Continued 


Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh 
Nauk, Energetika i Avtomatika n 6 Nov-Dec 1959 p 162-71. 
Accuracy study of automatic grinding, particularly of center- 
less grinding of exterior cylindric surfaces; recommendations 
for improvement of control systems of various types of Soviet 
grinding machinery. 

Jet Engine Parts Upgraded by Grinding-Gaging Setup. 
Steel v 145 n 22 Nov 30 1959 p 96-7. Plain grinding machine 
with ultrafine crossfeed, and gaging system that can measure 
millionths, produces parts to close tolerances of plus or minus 
20x10-6 in. at Engine Accessories Diy Parker-Hannifin Corp; 
electronic comparator caliper gage which rides on work- 
piece as it is ground, provides continuous measurement of 
outside diameter of poppet, and reads zero when OD and bore 
are mated to preset clearance; system makes production and 
precision grinding compatible; description and photographs of 
operation. 

Coolants. See Cutting Fluids; Grinding Wheels—Coolants. 
Foundations. See Machinery—Foundations, 


Manufacture. How UK Firm Builds Accuracy into Grinders. 
Can Machy v 71 n 4 Apr 1960 p 147-50, 208, 210. Methods 
employed by Jones & Shipman in assembly of wheel head and 
work head spindles; dismantling and final assembly sections of 
plant have pressurized, dust free filtered air; layout of shop 
and operations described. 


Vibrations. Kharakter kolebanii pri vreznom shlifovanii, V.V. 
PUZANOV. Stanki i Instrument v 31 n 2 Feb 1960 p 21-3; 
see also English translation in Machines & Tooling v 31 n 2 
1960 p 23-6. Study of nature and magnitude of vibrations in 
plunge grinding on cylindrical grinding machine in East 
Germany ; hardened C60 steel components were machined with 
high speed grinding wheels; vibrations of rotating blank 
caused error due to eccentricity with respect to center hous- 
ings; vibrations caused by out of balance grinding wheels do 
not effect quality of machined component when frequency of 
vibrations of machine is equal to frequency of exciting force. 

Vibrations Cause Grinding Rejects, T.E.DOUGLASS. Tool 
Engr v 44 n 1 Jan 1960 p 109-10. Inferior surface finish, 
often attributed to unbalanced grinding wheel, may be 
caused by machine vibration; principal sources of unbalance 
in rotating parts; types of unbalance; use of electronic test 
equipment to locate faulty components in case internal vibra- 
tion has been established as cause of inferior surface finish. 


GRINDING MILLS 


See also Cement—Manufacture; Coal Preparation—Crush- 
ing; Coal Pulverizers; Crushers; Crushing and Grinding; Ore 
Treatment—Crushing and Grinding. 


Automatic Control of Grinding Medium in Pebble 
Mills, J.E.WILLIAMSON. S African Inst Min & Met— 
J v 60 n 7 Feb 1960 p 333-45. System of automatic control of 
addition of grinding pebbles enables one to obtain maximum 
output of grinding work from given capital expenditure on 
milling plant; considerations affecting installation of auto- 
matic pebble feed; increase in milling capacity to be ex- 
pected from automatic control depends upon percentage of 
maximum power under which manual control could be ap- 
plied. 

Ball, Pebble, and Rod Mill Installations, O.T.ZIMMERMAN, 
ILLAVINE. Cost Eng v 4 n 4 Oct 1959 p 4-16. Rotating drum 
is most widely used grinding mill and may be either batch 
or continuous in operation; features of ball, pebble, rod 
and tube mills; open and closed circuit grinding; initial cost 
of installation includes installed cost of grinding and classify- 
ing equipment, and any auxiliary equipment necessary; prin- 
cipal cost of grinding operation; power costs; tables and 
curves for estimating purposes. 


Ergebnisse ueber Versuche mit Rohr-, Schwing- und Stift- 
muehlen, W.BATEL. TVF—Teknisk-Vetenskaplig Forskning v 
30 n 6 1959 p 246-55. Test results on size reduction in tube-, 
vibrating- and pin type mills; how movement of rods and in- 
creased gas streaming in tube and vibrating mills influences 
degree of pulverization; in pin mills this degree is limited not 
only by fact that small particles flow around pins with air, but 
also by fact that tensile strength of brittle substances in- 
creases with decreasing particle size; use of X-rays to increase 
or decrease degree of pulverization. 


Experimental Investigation of Vibration Milling, H.E.ROSE, 
R.M.E.SULLIVAN. Brit Chem Eng v 4 n 8-9 Aug-Sept 1959 
p 450-7. Theoretical and mathematical analysis of ball mill 
variables, to obtain improved methods for preparation by 
grinding of very fine powders; based on results of vibration 
frequency, mill filling, powder fraction, oscillation, powder 
characteristics and marble grinding analysis, conditions neces- 
sary for effective use of this technique are suggested. 


Here’s New Approach to Crushing Problems, W.J.ZACHER. 
Rock Products v 62 n 12 Dec 1959 p 94-6, 98, 126. Common 
troubles are ball charge problems, moisture problems, oversize 
feed and improper set of air separator in dry circuits, or just 
plain materials handling problems; it is necessary to deter- 
mine proper ball load for mills and to apply work index figures 
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to see whether total work required compares with laboratory 
determinations; formula and numerical tabulation for check- 
ing of ball load for various mill sizes. 


Swing Hammermill for Adelaide Cement Company Ltd. 
Chem Eng Min Rev v 52 n 8 May 16 1960 p 60-1. At Adelaide 
Cement Co’s quarry, machine works on principle of conven- 
tional hammermill, material being crushed by revolving ham- 
mers against breaker plate and swept through cage bars at 
bottom to give product of finished size; it can break 48 in. 
rock to minus one in. at rate of 350 tph; machine is specifi- 
cally designed to prevent clay, which is found in quarry rock, 
from sticking in feed opening and clogging it. 


Verringerung des Muehlendurchsatzes durch Verschleiss 
von Panzerplatten, H.-G.ZEISEL. Zement-Kalk-Gips v 13 n 
8 Mar 1960 p 118-20. Reduction of mill output caused by 
wear of linear plates; results of investigation show that 
output of mill underwent reduction up to 18% with increasing 
wear of lining in primary grinding chambers of cement mills. 


Versuche zur Bestimmung der Teilchenbewegung in Gas- 
strahlen und des Beanspruchungsmechanismus in Strahlmueh- 
len, H.LRUMPF. Chemie-Ingenieur-Technik v 32 n 5 May 1960 p 
335-42. Experiments to determine particle motion in gas 
streams and stressing mechanism in fluid-energy mills; experi- 
mental equipment included compressed air supply, nozzles, 
stroboscope, and camera; material studied was glass beads 43- 
157 average diam; maximum particle velocity in fluid energy 
mill is attained if particle moves in jet axis. 


Ball. Ball Mill for Pigment Dispersion and Grinding, R.H.JE- 
BENS. Chem Eng Progress v 55 n 8 Aug 1959 p 59-63. Con- 
sideration of grinding media, dispersion consistency, mill speed, 
and ball mill operation to achieve optimum results in wet 
grinding for size reduction, or for pigment dispersion into 
product; correlation of ball size, density, velocity, paste 
density, pigment concentration and size, is given; to achieve 
maximum output from equipment following conditions should 
be observed: vehicle velocity should be as low as possible and 
mill speed should be 60 to 65% of critical speed. 


Bestimmung des Kornaufbaus pulverfoermiger Substanzen, 
W.WIELAND. Zement-Kalk-Gips v 12 n 11 Nov 1959 p 516-19. 
Determination of granulation of powders; air separation of 
various ground clinkers into different particle size groups; 
grinding effect of balls, of grains themselves, and of mill wall- 
ing causes variation in shape of ground particles; ball mill 
products show typical fine structure, characteristic for given 
ball mill. 


Die Kugelmuehlenauspanzerung, G.HALBART, V.FREY- 
MANN. Zement-Kalk-Gips v 13 n 1 Jan 1960 p 17-28. Ball mill 
linings; lining has to transmit power and to determine entire 
kinematics and dynamics of grinding media in motion; be- 
havior of grinding media charge in rotating mill; calculation 
of effects of charge on lining; adherence of grinding media 
to lining; graphic method to determine minimum coefficient 
of friction which is necessary to eliminate sliding of charge 
on lining; proper profile of lining to increase coefficient of 
friction; results obtained with experimental mill. 


Vliyanie skorosti vrashcheniya i konstruktsii broni na poka- 
zateli raboty sharovoi barabannoi mel’nitsy, B.L.KUTMAN. 
Teploenergetika v 6 n 11 Nov 1959 p 24-8. Effect of rotation 
speed and armor construction upon performance of drum type 
ball mill; recommendations for armor design. 


GRINDING WHEELS 


See also Abrasive Materials; Cutting Tools—Grinding; Gear 
Manufacture; Grinding; Metals Cutting—Abrasive. 


“Bubble” Wheels for Soft Non-Metallics, D.G.FOOT. Grind- 
ing & Finishing v 6 n 1 Jan 1960 p 30-1. New abrasive wheel, 
using alumina bubbles with resinoid bond, is easily formed, 
operates at 9500 sfpm, and grinds rubber, leather, cork 
efficiently and without loading. 


Do Hot Pressed Wheels Mean Higher Speeds? J.E.PRICE. 
Grinding & Finishing v 6 n 4 Apr 1960 p 34-6. Tests of hot 
pressed snagging wheels in laboratory and at Sharon Steel 
Corp described; results indicated greatly increased savings 
and safety at speeds of 12,300 sfpm. 


How to Reduce Fettling Costs by Proper Wheel Testing 
S.M.GRAY. Brit Foundryman vy 53 pt 9 Sept 1960 p 405-7. Im- 
portance of properly planned and executed grinding wheel 
testing program for obtaining cost reductions in foundry fet- 
tling operations; ways and means to conduct weight tests are 
discussed, variables to be expected outlined, and requirements 
given to minimize these factors; current trend to utilize 
higher grinding pressure together with harder grade wheels 
is discussed and advice given on how to obtain Yast cutting 
most economically. 


Important Points in Selection of Grindin " 8 
YOUNG. Certificated Engr v 33 n 3 Nov tee es 
cussion) 77-80. Types of abrasives produced; terms used to 
describe composition of grinding wheels; how to interpret 
code number on wheels and choose wheel for particular pur- 


pose; use, handling and storing of grinding wheels for maxi- 
mum safety. 


GRINDING WHEELS—Continued 


Maintenance of Grinding Wheels, J.De FEHER. Safety 
Maintenance v 119 n 4 Apr 1960 p 14-16, 22. Factors in- 
fluencing efficient use and care; proper grain, grade, struc- 
ture, surface speeds; selection of correct wheel for particular 
job discussed; importance of proper handling; precautions 
listed for safe operation. 


Right Size Wheels Cut Grinding Costs, E.S.AVERY. Grind- 
ing & Finishing v 6 n 1 Jan 1960 p 52-5. Discussion of six 
basic dimensional considerations which influence grinding 
costs; use of standard sizes and shapes, of standard types and 
grinding wheel faces, and of simplest shape that will do job; 
specifying largest hole (6 in. or larger) that is safe; buying 
largest diameter and minimum thickness wheels possible. 


Wheel Testing—How, When, and Why. Grinding & Finishing 
v 6n 6 June 1960 p 44-6. Testing procedures for precision 
grinding, rough grinding, cutting off, tool grinding, and porta- 
ble grinding. 

Balancing. Balancing of Grinding Wheels, W.R.BACKER. Tool 
& Mfg Engr v 45 n 4 Oct 1960 p 95-101. Causes and effects of 
grinding wheel unbalance discussed; static balance only is 
considered; precision grinding wheels used on rigid machines 
do not normally require refinement of their inherently good 
balance. 


Osnovy avtomaticheskoi balansirovki shlifoval’nogo kruga 
sharami, Yu.S.REIBAKH, A.I.RIVKIN. Stanki i Instrument v 
31 n 5 May 1960 p 27-30; see also English translation in Ma- 
chines & Tooling v 31 n 5 1960 p 27-31. Basis of automatic 
balancing of grinding wheels using balls; stable automatic 
balancing of grinding wheel by means of balls is possible when 
spindle revolutions are above critical; when number of balls 
is increased, magnitude of unbalance which can be eliminated 
le aaa in greater proportion to increase in number of 
alls. 


Why Wheel Balancing? E.J.KAISER. Grinding & Finishing 
v 5n7 Nov 1959 p 38-40. Static and dynamic balancing; rec- 
ommendations for operating practice; balancing of wheels 
will allow grinding of 50% more parts between dressings ; this 
results in less wheel dressed away, less down time for dress- 
ing and increased production; clearance between ID of wheel 
and OD of spindle necessitates balancing of new balanced 
wheels when placed on machine. 


Coolants. See also Broaching; Cutting Fluids. 


Coolants for Carbide-Tool Grinding Make Sense, D.C. 
KAUFFMAN. Am Mach/Metalworking Mfg v 104 n 11 May 30 
1960 p 90-2. Desirable properties of coolants for diamond 
wheel tool grinding discussed; how to solve problems of grind- 
ing oil odor and smoking; possible savings indicated. 


Shlifovanie s podachei okhlazhdayushchei zhidkosti iznutri 
shlifoval’nogo kruga i snaruzhi, B.P.MARTYNOV, A.I.RIV- 
KIN. Stanki i Instrument v 30 n 9 Sept 1959 p 19-22; see 
also English translation in Machines & Tooling v 30 n 9 1959 
p 21-4. Grinding operations with coolant delivery from inside 
and outside grinding wheel; report of two series of tests car- 
ried out by ENIMS on grinding with oil delivered through 
grinding wheel pores and water from outside, and grinding 
with by gs cooling delivered from outside and through grind- 
ing wheel pores ; comparison of results with investigations - 
ducted by G.PAHLITZSCH and others. 4 sai 


Diamond. See also Grinding Wheel—Coolants; Grinding Wheels 
—-Dressing. 


Accurate Shop Testing of Diamond Wheels, J.W.RIPPLE. 
Carbide Eng v 12 n 7 July 1960 p 20. For recommended test 
method, three wheels are required; two wheels to be com- 
pared must be new ; one of test wheels, normally one cur- 
rently in use, is standard wheel; second is test wheel; after 
grinding two equal groups of work, amount of diamond abra- 
sive section remaining on surviving test wheel is measure of 
its superiority; advantages of procedure. 


Improving Diamond Wheel Efficiency, R.G.WEAVIND. T 
Engr v 538 n 6 Dec 1959 p 78-80, Man-made diamonds eths 
somewhat better results than natural diamonds in resinoid 
bonded wheels ; this superiority is due to greater friability of 
man-made diamonds; tests show, however, that natural dia- 
monds in needle and plate forms give equally good results and 
that natural diamonds in block forms are superior for applica- 
tions where metal bonded wheels are used for production. 


Surface Grinding Carbide—Man-Made and Nat ia- 
monds, N.L.LEVENTHAL. Carbide Eng v 12 n 6 Jone Tene D 
26-8, 30; see also Tooling & Production v 26 n 6 Sept 1960 p 
61-3; Am Mach/Metalworking Mfg v 104 n 19 Sept 19 1960 
p 102, 104-5. In laboratory tests at General Electrie Co, dia- 
mond wheels of both natural and man-made diamonds were 
made at same time with same resin batch and cured side by 
side; comparison of grinding ratios, of wheel wear and of 
carbide removal rates; more carbide per unit time removed by 
man-made diamonds than by natural diamonds ; comparison 
of man-made versus new natural SND: improved performance 


f . : ‘A b ari to? . 
peg made diamond attributed to friability and particle 


Dressing. Diamond Grit Dresses Wheels. 


Dee 17.1959 p Iron Age v 184 n 26 


176. Dressing of grinding wheels with single 
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point diamond tool requires frequent removal or turning; new 
technique eliminates problem; Koebel Diamond Tool Co ce- 
ments small diamonds into powdered metal matrix, grinding 
wheels are dressed evenly, and as metal mold wears fresh 
cutting edge of diamond grit is exposed; use of tools by Pratt 
and Whitney to dress centerless grinders has resulted in 
longer tool life and overall economy. 


Motorize Wheel Dressing and Records Cut Diamond Wheel 
Costs, M.DAMERELL. Grinding & Finishing v 6 n 6 June 
1960 p 49-50. As result of study by Niagara Cutter Div, Bol- 
lier-Damerell, small motor driven diamond wheel dresser was 
developed for mounting on chuck of surface grinders and table 
of cutter grinders which would make possible conditioning 
of diamond wheels under close control of grinder feed; care- 
ful record control instituted; wide applications of dressing unit 
in field of carbide tools seen. 


New Form Grinding Cheaper, Faster, Closer, H.E.ROBI- 
SON. Grinding & Finishing v 6 n 5 May 1960 p 52-4. New 
form dressing method that has kept dimensional tolerances 
within .0005 in. for more than 1 yr, and almost eliminated 
time formerly spent in dressing tool setup and dressing opera- 
tions proves to be single solution for four major form grind- 
ing problems; Tru-Grit rotary diamond-set form dressing 
wheel gives greater degree of accuracy and consistency of 
reproduction throughout life of dressing wheel than was pos- 
sible by any other dressing method; its application to grind- 
ing two grooves into automotive valve stem; square grooving. 

Special Report: Shaped Diamonds for Portable Form Truing, 
F.O.HOAGLAND. Grinding & Finishing v 6 n 4 Apr 1960 p 
37-8. Reasons for using precision shaped diamonds for wheel 
forming with Pratt & Whitney Diaform portable wheel form- 
ing instrument are that cutting action of shaped diamond 
leaves clean, open and free cutting surface on formed wheels ; 
wheel dimensions can be more precisely developed and will 
last for greater number of passes. 

Manufacture. New Order Control System. Cer Age v 75 n 4 Apr 
1960 p 20-3. Maintenance of progressive production inventory 
of over 16,000 different types of abrasive wheels at Logan, 
Ohio, plant of Carborundum Co’s Bonded Abrasives Div; 
private wire teletype network links district sales offices and 
plants with electronic data processing center in Niagara 
Falls; Univae determines whether item is in stock or to be 
manufactured at Logan. 

Wear. See Grinding Wheels—Diamond. 

GROINS. See Beaches—Erosion. 

GROUND EFFECT VEHICLES. See Aerodynamics—Ground 
Effect ; Vehicles—Ground Effect. 

GROUND POSITION INDICATORS. See Direction Finding 
Systems. 

GROUND SUPPORT EQUIPMENT. See Rockets and Missiles— 
Ground Equipment. 

GROUNDING. See Electric Accidents—Prevention; Electric 
Equipment—Grounding; Electric Lines—Protection; Electric 
Substations—Protection ; Lightning Protection. 

GROUNDWATER. See Water Resources—Underground. 

GROUTING 

See also Piles—Repair; Shaft Sinking—Cementing. 

Aufbereitungstechnische Probleme bei der Herstellung von 
Injektionsmitteln, H.B.RIES. Aufbereitungs-Technik v 1 n 4 
Apr 1960 p 184-8. Processing problems occurring in produc- 
tion of injection substances; use of injection substances in 
strengthening and impermeabilizing of rock, dams, river banks, 
pits and cavities; manufacturing procedures and processing 
problems of cement and clay suspensions. 

GUIDED MISSILES. See Rockets and Missiles. 

GUN DRILLING. See Dvilling Machines; Drills, Metal Work- 
ing. 

GUN METAL. See Bronze Foundry Practice. 

GUNNERY 

Fire Control Systems. Acceleration Ranging—Target Distance 
from Passive Detector, C.V.R.TOWNSEND, R.O.SISSON. 
Space/Aeronautics v 33 n 2 Feb 1960 p 139-43. Passive detec- 
tors, used in modern airborne fire control systems, have no 
direct way of measuring range; outline of method of com- 
puting target range using only information from passive 
tracker and own-vehicle motion sensors; equations that have 
to be solved are derived; three numerical examples. 

Development of Fire Control Radars, J.E.ENGLEDEW. Brit 
Communications & Electronics v 7 n 11 Nov 1960 p 828-32. 
Complete subminiature fire control radar, computer, and tur- 
ret control system is described; system is mounted in turret 
of tracked, light armored vehicle carrying 30-mm guns for 
low level, anti-aircraft defense; problems encountered and 
their solution are discussed. 


GUNS 

See also Ballistics; Ordnance. 
Electroplating. See Electroplating—Thickness Measurement. 
Manufacture. See also Boring Tools; Furnaces, Heat Treating. 


GUNS—Continued 


Applying Building Block Units to Machine Rifle Parts, A.D. 
GUNDERSON. Automation v 7 n 9 Sept 1960 p 88-93. Trans- 
fer-type machine tool system designed by George Gorton Ma- 
chine Co, Racine, Wis, for Winchester-Western Div, Olin- 
Mathieson Chemical Corp, to produce receiver of M-14 auto- 
matic rifle; building block used in two-unit machine tool sys- 
tem construction facilitates equipment changes in production 
line when part designs change. 


Cold Swaging Extends Design Horizons, P.A.G.CARBO- 
NARO, S.VALENCIA. Tool Engr v 44 n 4 Apr 1960 p 113-17. 
Studies made by Rodman Laboratory, Watertown Arsenal in- 
dicate that gun barrel rifling can be swaged with considerable 
cost savings over other methods; swaging machine described 
is capable of producing intricate internal contours within 
cylindrical components; chambering and rifling operation; 
swaging of cast uranium metal billets and of dissimilar mate- 
rials; advantages of swaging. 


Standard Machine Heads and Tracer Control Show Trend in 
Transfers, D.WARD. Machine & Tool Blue Book v 55 n 7 July 
1960 p 130-5. Out of 110 operations required in production 
of receiver of new Springfield M-14 Automatic Rifle, 32 opera- 
tions are now performed on two transfer machines built for 
Winchester Western Div of Olin-Mathieson by George Gorton 
Machine Co, with each machine containing 16 stations; new 
concept replaces 32 different machines with two, and elimi- 
nates many tooling problems; unique feature of new develop- 
ment is that every one of 32 stations consists of standard 
head unit which is replaceable. 


Platforms. See Helicopters. 
GYMNASIUMS. See Electric Lighting—Gymnasiums. 
GYPSUM 


See also Building Materials ; Cement—Manufacture; Mineral 
Industry and Resources ; Mineralogy—Sulphates. 


Reductive Decomposition of Gypsum by Carbon Monoxide, 
T.D.WHEELOCK, D.R.BOYLAN. Indus & Eng Chem vy 52 n 3 
Mar 1960 p 215-18. Use of process in which calcium sulphate 
reacts with gaseous reducing agent such as carbon monoxide 
at elevated temperatures to produce sulphur dioxide and lime; 
solids do not sinter and lime may be byproduct of value which 
ean be disposed of not only in portland cement but in other 
products as well; process provides new route for manufacturing 
sulphuric acid from gypsum when sulphur reserves are de- 
pleted. 


Bulk Handling. See Ore Handling. 
Canada. Canadian Gypsum Industry, R.K.COLLINGS. Canada. 


Dept Mines & Tech Surveys—Mines Branch—Information Cir 
n IC-114 Oct 30 1959 41 p. Technology, uses and theories of 
origin of gypsum; Canadian deposits and factors affecting 
their economic development such as extent, purity and loca- 
tion with respect to markets; mining, milling, and processing 
methods ; present day operations and statistical data on produc- 
tion, trade and consumption of gypsum and its manufactured 
products for period 1948 to 1958. 


Origin of New Brunswick Gypsum Deposits, J.O.SUND. Can 
Min & Met Bul v 52 n 571 Nov 1959 p 707-12, (discussion) v 
53 n 574 Feb 1960 p 107-8. Deposits were formed by surface 
hydration of underlying anhydrite beds; sub-hydrate, hydrate, 
and di-hydrate stages of gypsum are formed from anhydrite by 
this hydration; anhydrite was precipitated from sea water in 
embayments that were separated from sea by reef or baymouth 
bar. 


New Mexico. Gypsum Resources of New Mexico, R.H.WEBER, 


F.E.KOTTLOWSKI. New Mexico Bur Mines & Mineral Re- 
sources—Bul n 68 1959 68 p, 2 maps, 4 plates. Most of bedded 
gypsum is of middle Permian or Upper Jurassic age, whereas 
gypsum dune sands and gypsite, formed from weathering of 
bedded or dune deposits, are of Quaternary age; areal distribu- 
tion, chemical analyses, uses and industrial preparation of 
gypsum. 


Newfoundland. Gypsum in Newfoundland, J.H.McKILLOP. 


Newfoundland. Dept Mines & Resources—Mineral Resources 
Report n 1 1959 25 p, 3 maps, 2 plates, 1 chart. Exploration 
has been conducted on two Mississippian gypsum deposits ; de- 
tailed geological mapping, diamond drilling and chemical anal- 
ysis; large tonnages of high grade gypsum have been proved 
and one deposit is currently being quarried; diamond drilling 
assessment of these deposits, together with new genetic 
evidence supports contention that immense potential of evapo- 
rites awaits further development. 


Nicaragua. Los depositos de yeso de Santa Rosa del Penon, L. 


ZOPPIS BRACCI. Nicaragua. Servicio Geologico Nacional— 
Boletin n 3 1959 p 89-109, 4 maps, 9 plates. Gypsum deposits 
of Santa Rosa del Penon; country rocks are Tertiary, attain 
thickness of 1300 m, and consist mainly of volcanic material ; 
gypsum is banded and was formed under conditions of evapo- 
vation in lagoon; areal distribution, quality, and reserves of 
gypsum. 


United States. Selected Annotated Bibliography of Gypsum and 


Anhydrite in United States and Puerto Rico, C.F.WITHING- 
TON, M.C.JASTER. US Geol Survey—Bul n 1105 1960 126 p. 
More than 400 annotated references concerned with geologic 
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GYPSUM—United States—Continued 


occurrence of gypsum and anhydrite; description of specific 
deposits; mining, processing, and uses of gypsum and anhy- 
drite, and origin and properties of calcium sulphate minerals ; 
annotations are arranged alphabetically by author; data in 
annotations are indexed according to geographic area and sub- 
ject. 

GYPSUM PLANTS 


Alberta. New Plant Facilities for Gypsum, Lime & Alabastine 
Limited, Calgary, Alberta, Z.F.OSZTER. Can Min & Met Bul 
vy 53 n 575 Mar 1960 p 186-92. Expansion of facilities include 
addition of board making plant, increased grinding and cal- 
cining capacity, increased rock storage, warehouse space and 
shipping facilities; gypsum wall board production at plant is 
expected to reach 50 million sq ft; modernization and auto- 
mation of packing tower will improve quality of bagged prod- 
ucts and increase production. 


GYRATORS 
See also Semiconductor Devices. 


Nonreciprocal, TEM-Mode Structure for Wide-Band Gyrator 
and Isolator Applications, E.M.T.JONES, G.L.MATTHAEI, 
S.B.COHN. IRE—Trans on Microwave Theory & Techniques v 
MTT-7 n 4 Oct 1959 p 453-60. Theory and operation of TEM 
transmission-line network capable of operation over octave 
band-widths described; network consists of parallel arrange- 
ment of two conductors and ferrite rod within grounded outer 
shield; device may be used as broadband gyrator, switch, or 
modulator, and with addition of resistance load, as isolator. 


GYRODYNE. See Vehicles—Ground Effect. 
GYROSCOPES 


See also Air Navigation—Inertial; Rockets and Missiles— 
Control. 


Ceramic Gyro Ten Times More Accurate, H.GETTINGS. 
Missiles & Rockets v 6 n 23 June 6 1960 p 22-3; see also 
similar unsigned articles in Cer Age v 76 n 1 July 1960 p 
22-3; Cer Industry v 75 n 1 July 1960 p 58-61. New space 
guidance gyroscope, developed by Minneapolis-Honeywell, 
eliminates ball bearings with their wear and subsequent 
changing drift rates; ceramic shafts of spin-motor serve as 
bearings, riding in ceramic ‘‘races’’ lubricated by helium-gas 
film 0.000025 in. thick; use of ceramics for spin-motor and 
gimbal; construction of miniature gas-bearing gyro is similar 
to standard miniature integrating gyro; comparison of bearing 
noise in ceramic gyro against standard units shows 30:1 im- 
provement. 


Comparison of Vibratory and Rotating-Wheel Gyroscopic 
Rate Indicators, G.C.NEWTON, Jr. AIEE—Trans v 79 Pt 2 
(Applications & Industry) n 49 July 1960 p 143-9 (discus- 
sion) 149-50. Comparison of instruments designed to measure 
rates of rotation with respect to inertial space; sensitivity ex- 
pressions for both vibratory and _ rotating-wheel gyroscopic 
rate indicators; thermal noise limitation on performance of 
otherwise less sensitive vibratory instrument is considerably 
lower than center-of-mass fluctuation and other limits en- 
countered in rotating-wheel gyroscopic device. Paper 60-62. 


Elimination of Cross-Coupling Errors in Rate Gyro Data, 
P.MOSNER. IRE—Trans on Instrumentation v 1-9 n 1 June 
1960 p 48-51. Where three orthogonally mounted rate gyros 
simultaneously measure angular velocity components experi- 
enced by body about its axes, cross coupling errors can be 
eliminated by proper combination of output signals; alterna- 
tive method is to apply suitable signals proportional to errors 
to torquers installed on output shafts of three rate gyros. 


Errors of Single-Degree-of-Freedom Integrating Gyro Due 
to Angular Oscillations of its Base, S.S.ARUTYUNOV. ARS— 
Jv 30n7 July 1960 p 661-2. Effect of sinusoidal angular mo- 
tion about input and spin axes on drift of single-degree-of- 
freedom integrating gyros rigidly mounted to vehicle; oscil- 
lations correspond to coming motion of veh’ le; equation of 
torque about output axis yields result which indicates steady- 
state drift rate due to this motion. Translated from Izvestiia 
oS gen Uchebnyk Zavedenii Priborostroenie n 2 1959 p 


Inertial Gyro—Example of Basie and Applied Research, C.S. 
DRAPER. Am Scientist v 48 n 1 Mar 1960 p 9-19. Descrip- 
tion of research at Instrumentation Laboratory of MIT; sys- 
tems with better performance than 1 mph inaccuracy level 
were developed; gyro drift rate, principal factor limiting 
inertial-system performance, was overcome, and drift rates 
with magnitudes less than 1/1000 of earth’s rate were devel- 
oped; use of Be as principal structural material has eliminated 
creep and thermal-gradient problems; careful cleaning out 
of abrasive particles may improve spin-axis bearings. 


GYROSCOPES—Continued 


K teorii girokompasov, V.N.KOSHLYAKOV. Prikladnaya Ma- 
tematika i Mekhanika v 23 n 5 Sept-Oct 1959 p 810-17; see 
also English translation in Applied Mathematics & Mechanics 
v 23 n 5 1959 p 1164-73. Theory of gyrocompass; study of 
equations of perturbed motion of gyrocompass with two rotors, 
which does not have properties of space gyrocompass of Geck- 
eler-Anschutz. 

Naeherungstheorie des rotationssymmetrischen Kreisels mit 
veraenderlicher Masse, N.St.KALITZIN. Nuovo Cimento—Sup- 
plemento vy 15 n 3 1960 p 282-9. Approximation theory of 
symmetrical gyroscope with variable mass; it is assumed that 
spinning input depends on n points of mass m, which is 
function of velocity; relation between inertia of gyroscope 
and external force moment is first established for nonrelativ- 
istic velocity and then extended to relativistic velocity. 


Ob uravneniyakh pretsessionnoi teorii giroskopov v forme 
uravnenii dvizheniya izobrazhayushchei tochki v kartinnoi plos- 
kosti, A.Yu.ISHLINSKII. Prikladnaya Matematika i Mekhanika 
v 23 n 5 Sept-Oct 1959 p 801-9; see also English translation in 
Applied Mathematics & Mechanics v 23 n 5 1959 p 1153-63. 
Equations of precessional theory of gyroscope in form of 
equations of motion of pole in phase plane; rigorous justifi- 
cation of such equations of motion which, however, are valid 
only if forces acting on gyroscope satisfy number of limita- 
tions. 

On Annular Damper for Freely Precessing Gyroscope, G.F. 
CARRIER, J.W.MILES. ASME—Trans—J Applied Mechanics 
v 27 Ser En 2 June 1960 p 237-40. Dynamics of damper 
used to eliminate free precession of flying, spinning objects 
analyzed; there are three regimes in which details of mecha- 
nisms by which viscous fluid dissipates precessional energy 
differ markedly, and fluid motion and energy dissipation rate 
are described quantitatively for each regime. Paper n 59-A-44. 


Rate Gyro Interrelations—Perturbations in Behavior, C.H. 
BARKALOW. Electronic Industries v 18 n 12 Dee 1959 p 70-3. 
Dynamic response characteristics of rate gyro discussed from 
designer’s viewpoint; design equations given and causes for 
perturbation from ideal performance presented in tabular form. 


Stability of Maclaurin Ellipsoids of Rotating Fluid, V.V. 
RUMYANTSEV. Applied Mathematics & Mechanics v 23 n 3 
1959 p 701-15. English translation of article indexed in Engi- 
neering Index 1959 p 595 from Prikladnaya Matematika i Mek- 
hanika May-June 1959. 


Viscous Shear Torque in Floated Gyroscopes, J.F.BELLAN- 
TONI. ASME—Paper 60-AV-47 for meeting June 5-9 1960 7 p. 
Method is presented for approximating torque due to thermally 
induced currents for arbitrarily shaped containers taken in 
three dimensions; results are applicable to many gyro designs, 
particularly, those of one degree of freedom; transient torque 
such as occurs in warm up or under acceleration is obtainable 
as solution to linear differential equation. 


Bearings. See Bearings—Instruments. 
Manufacture. Problems in Design and Tooling for Aircraft and 


Missile Gyros. Western Machy & Steel World v 51 n 8 Aug 
1960 p 88-91. Illustrated description of principal steps in 
machining and testing gyroscopes at Electronics Division of 
Iron Fireman Manufacturing Co, Portland, Ore; pitch end 
play fixture used to measure end play on gyro inner gimbal 
axis; New Departure Vibra-Meter checks presence of random 
imperfections or foreign matter in bearings; micro-dynamic 
balancer is capable of balancing down to 0.000002 oz/in.; final 
calibration. 


Power Supply. See Rockets and Missiles—Electrie Bquipment. 
Stable Platforms. Novel Caging Scheme Makes Versatile Stable 


Platform, M.SELVIN. Control Eng v 7 n 4 Apr 1960 p 188-42. 
Technique, developed in field of inertial navigation and verified 
by performance of feasibility models, uses novel feedback 
scheme in conjunction with hermetically-sealed integrating 
gyro; it provides continuous monitoring of, and automatic 
compensation for, unbalance torques, and permits simultaneous 
caging and uncaging of gyro input and gimbal axes in ex- 
tremely simple manner and without switching transients. 


Testing. Design of Final Calibration Stand for Pendulous Inte- 


grating Gyroscope, G.E.SONNTAG, J.L.PERAMPLE. Gen Mo- 
tors Eng J v 7 n 1 Jan-Feb-Mar 1960 p 18-16. To meet 
stringent requirements of accuracy for pendulous gyroscope 
used in integrating accelerometer for ballistic missile, it was 
necessary to develop special calibration stand at Milwaukee 
Plant of AC Spark Plug Div; gyroscope is constructed so that 
pendulous mass produces torque about output axis when it is 
accelerated in direction of input axis; tilt method is applied 
so that gravity vector causes acceleration input; principal 
components. 
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HAFNIUM 


See also Geochemistry—Hafnium and Zirconium; Metals, 
Rare and Minor; Nuclear Reactors—Materials; Ore Treat- 
ment; Zirconium Metallurgy. 


Bibliography of Hafnium, E.ABSHIRE, S.NOTESTINE. US 
Bur Mines—Information Cir n 7928 1960 30 p. Material is 
arranged alphabetically by authors; secondary authors are 
cross-indexed ; titles of periodicals or organizations are used 
as authors of anonymous references. 


Bimetallic Reduction of Hafnium Tetrachloride, G.W.ELGER. 
US Bur Mines—Report Investigations n 5633 1960 17 p. 
Modification in conventional Kroll process involved partial 
replacement of magnesium by sodium in batch reduction of 
purified hafnium tetrachloride to sponge metal; raw tetra- 
chloride was purified either by thermal degassing of volatile 
contaminants to atmosphere or by fused salt treatment; 
reaction byproducts were removed from metal by heat treat- 
ment in evacuated furnace; metal sponge was consolidated 
by melting into buttons or ingots; purity of metal is high. 

Hafnium als Legierungselement in Kupfer, Eisen und Nickel, 
R.REINBACH. Zeit fuer Metallkunde v 51 n 5 May 1960 
p 292-4. Hafnium as alloying element in copper, iron, and 
nickel; determination of electric resistivity, thermal electro- 
motive force, thermal expansion, and hardness of alloys of 
up to 0.72% Hf in Cu, to 2% Hf in Fe, and to 8% Hf in Ni; 
recrystallization temperature was increased in all cases; solu- 
bility limits were approximately 0.2% in Cu and Fe, 2% in Ni. 

Hot-Pressing of Hafnium Carbide (Melting Point, 7030° F), 
W.A.SANDERS, S.J.GRISAFFE. NASA—Tech Note n D-303 
Aug 1960 15 p. Report presents effects of temperature, pres- 
sure, and time on density and grain size of 4 in. thick 
hafnium carbide disks which were studied to provide data for 
production of high density test shapes for determination of 
mechanical and physical properties; bodies of 98% theoretical 
density can be produced at 4230 F, 3500 psi, and 15 min. 

Laves-Type Phases of Hafnium, R.P.ELLIOTT. Am Soc 
Metals—Preprint n 201 for meeting Oct 17-21 1960 9 p. 
Attempt to clarify present state of knowledge of Laves-type 
phases containing hafnium; data presented are in all cases of 
redeterminations of crystal structures of alloys prepared from 
high purity iodide hafnium. 

Quercetin-hydrogen Peroxide Method for Colorimetric De- 
termination of Hafnium in Zirconium, E.CERRAIJI, C.TESTA. 
Energia Nucleare v 7 n 7 July 1960 p 477-87. New spectro- 
photometric method is based on effect of H2O2 on Zr-Quercetin 
system; influence of experimental conditions studied, and 
procedure established for determinations in following concen- 
tration fields: zero to 100%, zero to 20%, zero to 5% and 
Hf (mol) in Zr; by suitable operating procedure, 0.1% (mol) 
Hf in Zr can be determined; method for isolation of Zr + Hf 
from interfering substances also described. (In English). 


HAMMER DRILLS. See Rock Drills. 

HAMMER MILLS. See Crushers; Grinding Mills; Ore Crush- 
ing and Grinding. 

HAMMERS. See Forge Shop Practice; Forging Machines. 

HAND TOOLS. See Tools, Hand. 

HAND TRUCKS. See Industrial Trucks. 

HANDBOOKS. See Engineering—Handbooks. 

HANDICAPPED WORKERS. See Employees—Handicapped. 

HANDLING OF MATERIALS. See Materials Handling. 

HANGARS. See Airports—Buildings. 

HANSON DAM. See Dams, Earth—Washington. 

HARBORS. See Ports and Harbors. 

HARD FACING. See Metals and Alloys—Hard Facing. 

HARD METALS. See Carbides; Powder Metal Products; Pow- 
der Metallurgy. 

HARDBOARD. See Wall Board. 

HARDNESS TESTING. See Materials Testing—Hardness ; 
Metals Testing—Hardness; Steel Testing—Hardness. 

HARDWARE 

See also Bolts and Nuts; Fasteners; Locks; Nails; Screws; 

Tools, Hand. 

Manufacture. See also Bronze Plating; Machine Shop Practice. 


Mechanical Plating, D.E.J.CUNNINGHAM. Metal Finishing 
JIv6n 68 Aug 1960 p 305-8. Details of “Peenplate”’ process 
by which small hardware may be coated with zine or other 
soft metals without use of electricity; process, of American 
origin, is method of cold welding by modification of barrel 
finishing technique; parts are plated in finishing barrel by 
tumbling with impact material, water, powdered metal and 
chemicals to promote migration and welding of powder to 
parts; equipment and operations ; examples of application to 
nails, washers, bolts, etc. 


H 


HARLAN COUNTY DAM. See Dams, Earth—Nebraska. 

HARVESTERS. See Agricultural Machinery—Harvesters. 

HAT MANUFACTURE 

Dyeing and Finishing in Hatting Industry, B.KRAMRISCH. 

Textile Inst—J v 51 n 4 Apr 1960 (Proc Sec) p P191-9. Em- 
phasis is on felts, but reference is made to method of using 
Dynel for hats, dyeing of sisal, and problems with galloons; 
classes of dyes used for wool, fur fibers and/or cellulosic 
fibers, and typical recipes; dyeing machinery; methods of 
printing hats; finishing to improve felt luster and impart 
firmness, produce melusine effects on fur felts, and to brighten 
light colors. 


HAYDITE. See Concrete—Light Weight. 


HAZARDS. See Accident Prevention; Explosions; Fire Protec- 
tion; Floods; also cross references under Health Hazards. 


HEALTH HAZARDS. See Accident Prevention; Air Pollution; 
Aviation—Medical Problems; Chemicals—Safe Handling; Coal 
Mines and Mining—Accident Prevention; Coal Mines and 
Mining—Dust Problems; Dust—Analysis; Electric Accidents ; 
Industrial Wastes—Radioactive Materials; Noise; Nuclear Re- 
actors—Accident Prevention; Occupational Diseases; Petro- 
leum Refineries—Accident Prevention; Radiation—Hazards ; 
Radioactive Materials—Safe Handling; Sewage Bacteriology. 


HEALTH OF WORKERS. See Industrial Hygiene; also cross 
references under Health Hazards. 


HEARING. See Audition. 
HEARING AIDS 


ee also Electric Batteries; Telephone Apparatus—Hearing 
ids. 

Directly Coupled Transistor Hearing Aid, D.L.JONES. Mul- 
lard Tech Communications v 5 n 41 Dec 1959 p 2-9. Hearing 
aid requires only three transistors, three resistors, and one 
capacitor, aside from usual microphone, earpiece, battery, and 
volume control; using conventional microphone and earpiece, 
there is air-to-air gain of 48 dB. 

Recommended Methods for Measurements of Electro-acous- 
tical Characteristics of Hearing Aids. Int Electrotech Com- 
mission—Publ n 118 1959 33 p. Practicable and reproducible 
methods of determining certain physical performance charac- 
teristics of aid-conduction hearing aids using electric amplifica- 
tion and acoustically coupled to eardrum by means of ear 
inserts, e.g. ear molds or similar devices. 

HEART SIMULATORS. See Medical Equipment and Supplies— 
Electronic. 


HEAT. See Thermodynamics; also all subject headings begin- 
ning with Heat and Heating. 

HEAT CONDUCTIVITY. See Heat Insulating Materials; Heat 
Transfer. 

HEAT CONTROL. See Temperature Control. 

HEAT CONVECTION. See Heat Transfer. 

HEAT CONVERSION. See Fuel Cells. 

HEAT ENGINEERING. See Fuels; Heat Exchangers; Heat 
Transfer; Heating; Power Plant Engineering; Refrigeration ; 
Steam; Thermodynamics. 

HEAT ENGINES. See Air Engines; Diesel Engines; Fuel Cells; 
Gas Turbines; Heat Pump Systems; Internal Combustion 
Engines; Nuclear Power Plants; Steam Engines; Thermoelec- 
tricity. 

HEAT EXCHANGERS 

See also Air Preheaters; Boilers; Economizers ; Evaporators ; 
Gas Turbines—Waste Heat Utilization; Heat Pump Systems ; 
Heat Transfer—Tubes; Low Temperature Engineering; Nu- 
clear Power Plants—Heat Exchangers; Nuclear Reactors; 
Petroleum Refineries—Heat Exchangers; Refrigerating Ma- 
chinery; Steam Turbines—Materials; Superheaters; Water 
Cooling Systems; Water Cooling Towers. 


Climatic Considerations in Design of Air-Cooled Heat Ex- 
changers, G.F.COLLINS, R.T.MATHEWS. ASME—Paper 59- 
A-255 for meeting Nov 29-Dec 4 1959 11 p. Economical selec- 
tion of design temperature for air cooled heat exchangers ; 
effects of rain, hail, solar radiation, wind, and air movement 
on equipment; influence of plant environment on design and 
location of unit, and of hot air discharge on other equipment 
and personnel; examination of coincident extreme wet and dry 
bulb temperatures to determine methods of improving per- 
formance of unit by supplementary evaporative cooling. 


Coil Rating Factor Puts Heat Exchanger on Comparable 
Basis, D.G.RICH. ASHRAE J v 2 n 6 June 1960 p 50-2. 
To compare and evaluate heat exchangers having different heat 
transfer and friction performance characteristics, it is desir- 
able to assume that each operates at same flow rate, mean 
temperature difference, total heat transfer rate and pressure 
drop, in which case velocity, face area and depth are variables ; 
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HEAT EXCHANGERS— Continued HEAT EXCHANGERS—Continued 


these comparisons have common parameter, coil rating factor, 
so that all may be made on single chart; chart provides basis 
for comparison and eventual optimization of heat exchanger 
geometries. 


Dynamic Response and Control of Multipass Heat Ex- 
changers, M.MASUBUCHI. ASME—Trans—J Basic Eng v 
82 Ser Dn 1 Mar 1960 p 51-65. Indexed in Engineering Index 
1959 p 596 from Paper n 59-IRD-6. 


Dynamics of Heat Exchangers and Their Models, H.THAL- 
LARSEN. ASME—Trans—J Basic Eng v 82 Ser D n 2 June 
1960 p 489-500 (discussion) 500-4. Considered as mental 
images or models, heat exchangers reveal various basic 
characteristics; these may be used to correlate by means of 
frequency response diagrams many results heretofore diverse 
and seemingly unrelated; included are not only dynamics of 
various types of heat exchangers but also thermal dynamic 
interaction between fluids and confining pipe used for their 
transport. Paper 59-A-117. 


Experimental Results of Heat-Transfer Study from Full- 
Scale Pebble-Bed Heater, R.B.LANCASHIRE, E.A.LEZBERG, 
J.F.MORRIS. NASA—Tech Note n D-265 Mar 1960 22 p. De- 
sign, operation, and instrumentation of regenerative pebble- 
bed heat exchanger built to produce large quantities of high 
temperature air for use in experimental evaluation of hyper- 
sonic flight problems; facility is used at Lewis Research 
Center for testing air-breathing engine components; heat- 
transfer analysis and results presented and compared with 
those of other investigators. 


Heat and Mass Transfer Analogy, J.E.REVILOCK, H.Z. 
HURLBURT, D.R.BRAKE, E.G.LANG, D.Q.KERN. Chem 
Eng Progress v 55 n 10 Oct 1959 p 40-4. Appraisal of A.P. 
Colburn and O.A.Hougen analysis for computing rate of 
condensation of noncondensable gas vapor, by experiments 
in vertical counter-flow exchangers; results indicate computed 
surface was less than surface actually used; method reflects 
large variation in oversurface inherent in their method of 
treating fouling factors ranging from 101 to 117% of clean 
surface; analysis applicable to partial condensers and dephleg- 
mators. 


Heat Exchange in Self-Jacketed Fluid, C.D.WEIR. Engineer 
vy 209 n 5440 Apr 29 1960 p 723-5. Application of theory of 
heat exchangers where fluid is losing heat to surroundings 
through jacket provided by itself; arrangements and design 
data for single and for two-jacket systems are developed; 
application, for example, in flow calorimeters where it is 
desired to restrict heat leak from measuring section, is con- 
sidered. 


How to Use Aluminum in Heat Transfer Equipment, H.E. 
PHIPPS. Modern Metals v 15 n 12 Jan 1960 p 60, 62, 64, 
66, 68. Advantages of using aluminum in heat exchangers; 
performance of aluminum in various corrosive environments 
and service conditions; available aluminum equipment; pre- 
cautions to follow when designing for trouble-free service from 
aluminum and its alloys. 


Local and Average Heat Transfer Coefficients at Air Stream 
in Tube with Pointed Inlet, V.K.ERMOLIN. Int J Heat & 
Mass Transfer v 1 n 2-3 Aug 1960 p 147-51. Experimental 
data on local and average coefficients of heat transfer from 
air to wall of tube with pointed inlet in range of R including 
transient region; pertinence to heat exchangers. 


Low-Temperature Heat Exchangers, P.M.SCHUFTAN. Brit 
Chem Eng v 5 n 1 Jan 1960 p 12-14. Available types, their 
special functions, and importance to economy of gas separa- 
tion processes are outlined; choice of materials; only copper, 
aluminum and austenitic steel as such or as alloys, are suit- 
able for low-temperature gas separation processes and specifi- 
eally to air separation. 


Organizing Heat Exchanger Programs on Digital Computers, 
J.J.TABOREK, Chem Eng Progress v 55 n 10 Oct 1959 p 
45-8. Types of computers, and heat exchanger calculations 
used in process industry which include those for construction, 
for various types of operation and problem formulation: 
study of economically justifiable extent of programming com- 
pleteness and methods of proper engineering analysis; pro- 
gram organization techniques are illustrated by example. 


Performance of Pulsed Heat Exchanger, L.K.DORAIS- 
WAMY, N.B.PATEL. J Sci & Indus Research v 18A n 11 
Nov 1959 p 522-6. Effect of pulsations on heating of water 
(in turbulent region) by steam in tube and shell type heat 
exchanger was investigated over wide range of Reynolds 
numbers and at frequencies of 40, 81 and 160 cycles per min, 
pulses being damped to various degrees at each of-frequencies ; 
for type of pulsations resulting from use of reciprocating 
pump, following observations are made: unless pulse fre- 
quency exceeds certain value, effect is not perceptible, and 
improvement in U due to pulsation decreases as Reynolds 
number increases. 


Relaxation of Cylinder on Rigid Shaft, E.A.DAVIS. ASME 
Trans—J Applied Mechanics v 27 Ser E n 1 Mar 1960 
p 41-4. Extension of earlier work which considered heat 
exchanger tube of ideal material (see Engineering Index 1952 


p 459), to material having elastic properties and behaving 
according to power-function speed-effect law; equations are 
developed for radial and tangential stresses in cylinder that 
has been shrunk on rigid shaft. Paper 59-A-31. 


Secondary Surface Heat Exchangers, A.G.LENFESTEY. 
Brit Chem Eng v 5 n 1 Jan 1960 p 27-32. Construction, use 
and heat-transfer characteristics of latest type of compact 
low-temperature exchanger; range of application is in low- 
temperature field, covering any combination of gaseous, liquid, 
condensing or evaporating streams; pressure limitations, over- 
all heat-transfer rating. 

Theoretical and Experimental Performance of Rotary Re- 
generator, T.D.PATTEN. Brit Chem Eng v 4 n 12 Dee 1959 
p 658-64. Theoretical introduction to regenerative heat ex- 
changer and review of comprehensive experiments on rotary 
regenerators carried out at Mational Gas Turbine Establish- 
ment; comparison of predicted and actual performance. 


Zam Waermeuebergang bei Plattenwaermeaustauschern, U. 
MENNICKE. Kaeltetechnik v 11 n 9 Sept 1959 p 278-84. Heat 
transfer in plate heat exchangers; earlier work on ratio of 
apparent and true overall heat transfer coefficient has been 
extended; results are used for determination of heat transfer 
coefficient of plate type heat exchangers. 


Cooling. See Heat Exchangers—Finned Tube; Heat Transfer 


—Ducets. 


Corrosion. See also Metals Corrosion—Testing; Petroleum Re- 


fineries—-Corrosion; Steam Condensers—Corrosion. 


How Temperature and Velocity of Potable Water Affect 
Corrosion of Copper and Copper Alloys in Heat Exchanger 
and Piping Systems, M.F.OBRECHT, L.L.QUILL. Heating, 
Piping & Air Conditioning v 32 n 1 Jan 1960 p 165-9. Ap- 
proach taken to solve problem in water distribution system 
at Michigan State University, where system failure resulted 
from effects of temperature, velocity and water aggressive- 
ness; corrective program was monitored by NDHA-ASTM 
copper corrosion test units; results show that corrosion-erosion 
is result of temperature, velocity and water composition. 


Use of Heterocyclic Tertiary Amines for Control of Corro- 
sion Caused by Flue Gases, E.B.DAVIES, B.J.ALEXANDER. 
Inst Fuel—J v 33 n 231 Apr 1960 p 163-73, 1 plate. Investiga- 
tions and research carried out in laboratories and field tests 
show that reduction of corrosion of at least 80% could be 
obtained for air heaters and economizers by introducing into 
products of combustion some 0.08 to 0.04% of heterocyclic 
tertiary amines by weight of fuel oil burned. 


Design. See also Heat Exchangers—Finned Tube; Heat Transfer 


—Boiling Liquids. 


Common Factors in Design of Heat Exchangers, A.J.EDE. 
Eng Materials & Design v 2 n 8-9 Aug-Sept 1959 p 437-41. 
Survey of design factors, over and above basic heat-transfer 
requirement, relative to equipment costs, parts replacement, 
maintenance, cost of maintenance, cost of maintaining re- 
quired flow rates and pressure drop, exchangers’ weight, size, 
shape and structural limitations, and suitability of materials 
of construction to withstand corrosion and erosion; data and 
methods for calculating performance. 


Criteri di economia nella progettazione di uno scambia- 
tore di calore, P.BORTOLINI, A.PARATELLA. Termotecnica 
v 13 n 12 Dec 1959 p 578-7. Economic considerations in heat 
exchanger design; relation between cost of installation and 
operation; mathematical formulas are deduced giving mini- 
mum of weight for variable factors such as grating, thickness, 
diameter of tubes with or without diaphragms. 


Economie Heat Exchanger Design, L.SZUECS. Periodica 
Polytechnica—Eng v 4 n 2 1960 p 161-77. Description of 
theoretical method for: (a) comparison of economics of dif- 
ferent heat exchanger types; (b) determination of optimal 
type for various media and various operating conditions; (c) 
determination of characteristics of optimal type. (In English). 


Heat-Exchanger Tube-Sheet Design—8. U-Tube and Bayonet- 
Tube Sheets, K.A.GARDNER. ASME—Trans—J Applied Me- 
chanies v 27 Ser En 1 Mar 1960 p 25-38. Tube sheets of U- 
tube and bayonet tube exchangers differ from those of floating 
head exchangers in that they receive no external support from 
staying or column action of tubes; strengthening effect of 
tube bending reaction is investigated, evaluated quantitatively, 
mi te ke in form of simple design factors. 24 refs. Paper 
n ovJ-A- . 


How to Design Heat Exchanger Piping, R.KERN. Petroleum 
Refiner v 39 n 2 Feb 1960 p 137-52. Design of shell and tube 
exchangers ; layout of exchangers; method of analyzing ex- 
changer piping; tube bundle handling. 


Hydraulic Analogue for Studying Steady-State Heat Ex- 
changers, J.PROCHAZKA, J.LANDAU, G.STANDART. Brit 
Chem Eng vy 5 n 4 Apr 1960 p 242-7. Design of steady-state 
(counter- and mixed-flow) heat exchangers is illustrated by 
two worked examples, one being three-stream low-temperature 
unit; analogue is advantageous in cases where usual simplify- 
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Finned Tube. 


HEAT EXCHANGERS—Continued 


ing assumptions are not valid, that is, where exchanger is not 
perfectly insulated and where specific heats and heat transfer 
coefficients are not constant. 


_In Exchanger Design, Correction Chart Helps Find Effec- 
tive Length of U-Tubes, D.L.WHITLEY, E.E.LUDWIG. Chem 
Eng v 67 n 13 June 27 1960 p 111-12. Correction chart shown 
may be used to give effective tube length if number, length 
and size of tubes are known and to give number of tubes if 
effective length is assumed and length, size and outside sur- 
face are known; two examples. 


New Guide to Anatomy of Shell-and-Tube Heat Exchangers, 
C.E.DRAKE, J.R.CARP. Chem Eng v 67 n 8 Apr 18 1960 p 
165-70. Heat exchanger designs and components that are 
variations of shell-and-tube exchangers; four basic design 
considerations are: differential thermal expansion of tubes 
and shell, means of directing fluid through tubes, means of 
controlling fluid flow through shell, and ease of maintenance 
and servicing ; three principal types of heat exchangers satisfy- 
ing design requirements. 


Systematic Approach to Design of Compact Heat Ex- 
changers, W.B.HENDRY. ASME—Paper n 59-A-193 for meet- 
ing Nov 29-Dec 4 1959 7 p. Design of direct transfer, cross 
flow, single pass heat exchanger of minimum volume is stated 
as system of 17 equations; four parameters, two for each 
surface, are developed to serve as guide in development of 
improved surfaces and provide numerical basis for isolating 
small number of better surface combinations for given applica- 
tion; best combinations may then be selected by conventional 
method; analysis may be extended to design of minimum 
weight unit. 


Waermeuebergang an Waermeaustauschern im Moving Bed, 
R.ERNST. Chemie-Ingenieur-Technik vy 32 n 1 Jan 1960 p 
17-22. Heat transfer to heat exchangers in moving bed; it is 
possible to employ tubes through which pulverulent material 
flows axially, or tubes across which flow occurs for heat 
transfer via heat-exchanger surfaces in moving bed; where 
flow is transverse comparatively small total exchange surface 
is necessary; calculation of such heat exchangers. 


See also Heat Transfer—Tubes. 


Die Bestimmung des Wirkungsgrades quadratischer Scheiben- 
rippen mit Hilfe eines elektrischen Analogieverfahrens, H.D. 
BAEHR, F.SCHUBERT. Kaeltetechnik vy 11 n 10 Oct 1959 p 
320-5. Determination of efficiency of quadratic plate type fins 
by electrical analogy method; fins are fixed on heat exchanger 
tubes with circular cross section; fin efficiency depends on 
ratio b/d where b is length of sides of square and d tube 
diameter ; ratio b/d has been varied from 1.25 to 4.0; accuracy 
of applied analogy method seems to be better than 1%. 


Heat Transfer and Flow Friction Characteristics of Bllip- 
tical Pin-Fin Heat Exchanger Surface, W.M.KAYS, T.R. 
LOESCHNER. Stanford Univ—Dept of Mech Eng—Tech Re- 
port n 44 Sept 15 1959 22 p. Elliptical pin-fin surface repre- 
sents compromise between strip-fin surface, where thin fins 
lead to low fin effectiveness when high temperature low con- 
ductivity materials are used, and circular pin-fin surface, 
which provides good heat transfer performance coupled with 
large conductivity fin cross-section, but which has character- 
istically high friction factors; elliptical shape does not elimi- 
nate pressure drag. 


Optimum Trim Cooler Temperature, D.Q.KERN, R.E.SEA- 
TON. Chem Eng Progress v 55 n 7 July 1959 p 69-71. Equa- 
tion, derived for obtaining optimum temperature is pro- 
grammed for IBM610 and Burroughs E101 computers; as cost 
of water increases, it is found advantageous to do greater part 
of cooling in air-fin cooler; equation developed establishes 
economical intermediate temperature for sensible fluid leaving 
air fin cooler and entering trim cooler. 


Researches on New Heat Transmitting Tubes (1st Report), 
K.NAKAMURA, S.FUKUNAGA, T.SAWADA, M.MATUSITA, 
N.KAMO. Japan Soe Mech Engrs—Bul v 2 n 7 Aug 1959 p 
376-81. Research results indicate excellent characteristics in 
heat transmission is attained with tube having two fins stretch- 
ing in axial direction on its front surface and holding angle 
2 theta-40° between them against outer air fiow; more than 
50% increase of heat transmission may be expected; tubes 
as bundle in staggered arrangement of suitable tube spacings 
produce highest heat transfer coefficient and lowest pressure 
loss. 


Senkung der Wandtemperaturen von Waermeuebertragern 
durch lLaengsrippenrohre, E.HENSEL. Chemie-Ingenieur- 
Technik v 32 n 4 Apr 1960 n 258-60. Reduction of wall tem- 
peratures of heat exchangers by means of longitudinal finned 
tubes; in addition to improvement in heat transfer relation- 
ships, finned tube offers possibility to vary wall temperatures 
of heat exchangers; quantitative relationships and possibilities 
resulting from them; example of oil heated air preheater 
for cupola furnaces and heating of bitumen. 


Thermal-Contact Resistance in Finned Tubing, K.A.GARD- 
NER, T.C.CARNAVOS. ASME—Trans—J Heat Transfer v 
82 Ser C n 4 Noy 1960 p 279-93. Evaluation of thermal bond 
(or gap) resistance between fins and tubes as used in heat 
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exchangers in terms of known properties of extended surface, 
and of process conditions to which it is subjected; test data 
on five finned tube units representing embedded, tension 
wound, and muff type fins given in graphical and tabular 
form. 21 refs. Paper n 59-A-135. 


Turbulent Heat Transfer and Flow Friction Characteristics 
of Plain Plate-Fin Heat Exchanger Surfaces, W.J.KAYS, R.A. 
PROGELHOF. Stanford Univ—Dept of Mech Eng—Tech 
Report n 42, Aug 1 1959 35 p. Basic heat transfer and flow 
friction characteristics of three plain plate-fin heat exchanger 
surfaces ; data obtained over R range from 2500 to 60,000 with 
air as fluid; purpose of tests was to extend range of data, 
and to obtain definitive data on surfaces with approximately 
rectangular cross-section in turbulent flow regime. 


Under Fouling Conditions—Finned Tubes Can Save Money, 
W.O.WEBBER. Chem Eng v 67 n 6 Mar 21 1960 p 149-52. 
Experience shows that finned tubes foul less, clean easily, 
and give higher heat transfer rates than conventional tubes; 
table and sample calculation. 


Maintenance and Repair. See also Boilers—Maintenance and 
Repair. 


Mechanical Tube-Cleaning Helps Reduce Heat Loss in Ex- 
changers, A.JJOHN. Chem Eng v 66 n 25, 26 Dec 14 1959 
p 186, 188, 190, 192, Dec 28 p 77-80. Dee 14: How cleaning 
and retubing help achieve maximum efficiency; to operate 
heat exchangers at design capacity requires deposit-free tubes ; 
preventive maintenance implies definite schedule for heat 
exchanger tube cleaning; cleaning techniques, plugging proce- 
dures, tools. Dee 28: How rolling and retubing give longer 
life for heat exchangers: tube removal, cleaning tube-sheet 
poles: expanding tubes, facing or trimming tube-end projec- 
ions. 


Manufacture. See also Air Conditioning—Units; Drilling Ma- 
chines; Furnaces, Heat Treating—Gas. 


Automatic COs-Mig Welding Increases Heat Exchanger 
Production up to 65%. Welding Engr v 45 n 8 Aug 1960 
p 44-5. Heat exchanger sections for gas fired furnaces are 
fabricated from various gages of plain carbon steel and from 
aluminized steel at Lennox Industries, Columbus, Ohio; se- 
quence of operations; CQO2-Mig welding allows improved 
exchanger design and offers other advantages. 


Fabricating Equipment with Zirconium, B.S.PAYNE. Indus 
& Eng Chem y 52 n 3 Mar 1960 p 45A-6A. Welding problems 
encountered in constructing first zirconium heat exchanger ; 
use of flow purge welding, vacuum chamber welding, and 
machine welding equipment is described. 


Internal Welding of Tubes to Tube Sheets, E.W.ROW- 
LANDS, Jr, J.C.COOKSEY. Welding J v 39 n 7 July 1960 
p 704-10. Development of crevice-free type of tube joint that 
can be radiographed and equipment necessary to produce it; 
welding can be accomplished by inserting tungsten are torch 
through tube sheet hole to rear of tube sheet, and fusing tube 
to tube sheet at that point; model heat exchanger was tested 
over hundreds of hours of operation and many thermal cycles, 
without single tube joint failure. 


Now, Better Rolled Joints for Aluminum, H.E.LINTHICUM. 
Power v 103 n 11 Nov 1959 p 73-5. Investigation of why Al 
tubing (for use in heat exchangers) unlike other metals de- 
velops defects of poor joints and flaking after being rolled 
into tube sheets; results indicate necessity of matching tube 
rolling technique to particular tube alloy to avoid problem 
of joint failures; adequately rolled joints best produced by 
use of hardened or heat treatable alloys; description of test 
methods, tabular summary of test results, and other graphical 
data. 


Materials. See Graphite; Stainless Steel. 
Titanium. See Chemical Equipment—Materials. 
Welding. See Heat Exchangers—Manufacture. 


Zirconium. See Heat Exchangers—Manufacture. 
HEAT FLOW. See Heat Transfer. 


HEAT INSULATING MATERIALS 


See also Asbestos; Building Materials; Heat Transfer—Tex- 
tiles; Heat Transfer—Walls; High Temperature Engineering ; 
Low Temperature Engineering; Petroleum Refineries—Insula- 
tion; Protective Coatings—Ceramic; Refractory Materials. 


Apparent Thermal Conductivity of Fibrous Materials, J.J. 
THIGPEN, B.E.SHORT. ASME—Paper 59-A-293 for meeting 
Nov 28-Dec 4 1959 8 p. Equation for apparent thermal con- 
ductivity of fibrous heat insulating materials, based on struc- 
tural model composed of square fibers parallel to each other 
in same plane but perpendicular to fibers of adjacent plane 
layer, planes of fibers being perpendicular to heat flow path; 
results are compared with results from similar equations by 
Nusselt and Eucken for porous materials, and with commer- 
cial and other experimental data. 

Effect of Insulation on Roof Loads, D.W.GREENHEAD. 
Insulation (Lond) v 4 n 3 May-June 1960 p 125-6. Insulation 
weight as factor in industrial building design or for applica- 
tion to existing building, of either load bearing or framed 
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structure type, to prevent overburden; effects of unsealed 
eaves, moisture content and cost are considered relative to 
obtaining best insulation with greatest economy. 

Factors Affecting Warping of Fiberboard Roof Insulation, 
J.W.GEDDES, J.J.PEROT. Tappi v 43 n 8 Aug 1960 p 720-2. 
Degree of warp was directly proportional to moisture con- 
tent and time of exposure; board formation, refining, and 
type of fibre appeared to have little effect; mechanism of 
warping was found to be combination of moisture migration 
and drying out of exposed surface; both factors result in 
contraction of exposed upper surface and expansion of lower 
surface; preventative measures are suggested. 

Fibrous Potassium Titanate, H.C.-GULLEDGE. Indus & Eng 
Chem v 52 n 2 Feb 1960 p 117-18. Properties of new crystal- 
line fibrous material having small diameter and high refrac- 
tive index which can be used as thermal insulator at tempera- 
tures to 2200 F:; felts composed of this material are very 
effective as radiation shields in vacuum furnaces due to their 
ability to diffuse and reflect infrared radiation; applications 
include use as gaskets, filter medium, plastic reinforcement, 
and electrical and acoustical insulation. 

Fundamentals of Low-Temperature Insulation, R.L.ANDER- 
SON. ASME-Paper n 59-PET-32 for meeting Sept 20-23 1959 
4 p. Means of controlling process temperatures, to conserve 
refrigeration and to provide balance and control of process 
temperatures; procedures to follow in determining require- 
ments and materials to use and their installation. 

Insulation for Ultra-Low Temperatures, J.W.DAWSON. 
Engineering v 190 n 4926 Sept 16 1960 p 370-1. Choice and 
design of thermal insulation for pipe, containers, ete, for 
liquid gas; rigid low permeability materials are mentioned, 
after which emphasis is given to use of mineral wools as 
spacers with rigid sections, in double skin construction, 
special types for specific uses; two methods of using perlite 
for liquid methane storage tanks by North Thames Gas Board, 
similar materials for powder vacuum insulation, in missiles, 
are among examples cited. 

Thermal Conductivity and Diffusivity Measurements by Un- 
steady-State Method with Application to Insulating Materials 
Containing Moisture and Ice, A.P.HATTON. J Mech Eng 
Science v 2 n 1 Mar 1960 p 45-51. Investigation examined 
boundary conditions that could be experimentally simulated 
for application in determination of insulating material prop- 
erties both in dry and moist states; values of thermal con- 
ductivity and diffusivity, and specific heat were obtained for 
oven dry materials, for moist and frozen cane fiber board, 
and for baked slab cork. 


Ceramic. See Protective Coatings—Ceramic. 
Concrete. See Concrete—Light Weight. 


Glass Fiber. Flat Panel Vacuum Thermal Insulation, H.M. 
STRONG, F.P.BUNDY, H.P.BOVENKERK. J Applied Phys- 
ics v 31 n 1 Jan 1960 p 39-50. Evacuated mats of glass fiber 
described capable of supporting compressive mechanical load 
of one atmosphere with thermal conductivity less than 10 
microcalories/em C sec; its use makes possible evacuated flat 
panel thermal insulation comparable to Dewar flask in effi- 
ciency; properties of mat are discussed; used with Dewar, it 
reduces heat transfer rate several-fold at liquid nitrogen tem- 
peratures, 


Plastics. See also Heat Insulating Materials—Testing; Plastics 
—Foam. 


Landis Molds Giant Freight Car Door Linings. Plastics 
Technology v 6 n 8 Aug 1960 p 57. Construction of new 
insulated doors for 1025 railroad ears in which temperatures 
may be mechanically controlled from —10 F to 70 F; moldings 
of expandable polystyrene form tight, moistureproof insula- 
tion within poly (acrylonitrile-butadiene-styrene) (ABS) shell. 


Plastics in Building: Thermal Insulation, W.B.BROWN. 
Plastics Inst—Trans v 28 n 73 Feb 1960 p 36-44. Physical, 
mechanical and thermal properties of expanded forms of 
polystyrene, polyurethane, ebonite, polyvinyl chloride, urea 
formaldehyde and phenol formaldehyde; properties compared 
with those of conventional insulating materials and one with 
another; uses of foamed polystyrene in building; influence of 
bulk density upon physical properties; reaction of product to 
statie loadings. 


Polyurethane Foams: Their Contribution to Heat Insula- 
tion, J.M.BUIST, R.HURD. J Refrig v 3 n 2 Mar-Apr 1960 
p 35-9. Toxicity hazards in foam dispensing; equipment for 
producing rigid foam; foam properties; factors in choice of 
material for refrigeration and high temperature insulation; 
examples of use of polyurethane foam as insulant in cold 
storage plants, ships, vehicles, etc. From paper before Inst of 
Refrig. 

Taking Heat Off Windows. Plant Eng v 13 n 11 Nov 1959 
p 108-11, Plastic compounds for glass coating are receiving 
wider application in plant maintenance, and other applica- 
tions; sprayed or flowed onto skylights, partitions, and win- 
dows, coatings which range from clear transparent to gray, 
green, blue, and amber, transparents and frosts, inhibit 
passage of ultraviolet and infrared rays, reducing glare and 


heat transmission by over 90%, with negligible effect on light 
transmission; coatings reduce air conditioning requirements, 
eliminate need for shades, and have low cost. 


Testing. See also Building Materials—Testing. 


hin-Heater Thermal Conductivity Apparatus, N.E.HAGER, 
ne Rev Sci Instruments v 31 n 2 Feb 1960 P. 177-85. Appara- 
tus for measuring thermal conductivity of insulating mate- 
rials is capable of giving measurements accurate to within 
2% and is especially suitable for academic laboratory instruc- 
tion and for low-temperature measurement; data on thermal 
conductivity values for polystyrene and cork-rubber composi- 
tion at temperatures ranging from liquid nitrogen tempera- 
ture up to room temperature. 


HEAT LOSSES. See Heat Transfer—Furnaces; Heat Transfer 


—Walls. 


HEAT MEASUREMENT. See Temperature Measurement; Tem- 


perature Measuring Instruments. 


HEAT PUMP SYSTEMS 


See also Air Engines; Evaporators ; Heating— Office Build- 
ings; Lubrication—Heat Pumps; Thermoelectricity. 

Air-to-Air Heat Pump, J.S.ENGLUND. ASHRAE J v 2 n 
3 Mar 1960 p 56-9, 70. Heat pump built and installed in home 
in 1954 to determine electric load that machine creates in 
northern climate; operational experience, study of weather, 
heat pump performance, energy requirements, and operating 
difficulties studied; results indicate heat pump is large user 
of electric power at reasonable load factor; heat pump sup- 
plemented by electric heaters is desirable heating plant. 


Heat Pump and Its Industrial Application, A.S.MILLER. 
Instn Plant Engrs J v 7 n 2 Mar-Apr 1960 p 40-5. Applica- 
tion of heat pump principles are technically and economically 
feasible where both cooling and heating part of cycle can 
be made use of simultaneously as in process industries for 
liquid chilling and boiler feedwater heating, where heating 
and cooling functions are alternately required as in year 
round air conditioning, and where operating temperature dif- 
ferential between evaporator and condenser is small; circuit 
diagrams of systems. 

Heat Pump in Large-Scale Food Processing Plant, J. 
CROMACK. Modern Refrig v 63 n 743 Feb 1960 p 154-6. Plan 
for installing Denco Miller ‘“‘Thermorator’’ packaged air con- 
ditioning units in new Kunzle factory at Garretts Green, near 
Birmingham; space to be treated has floor area of 26,000 sq 
ft, and capacity of 280,000 cu ft; main conditioning plant will 
deliver 14,000 efm of air to maintain room condition of 60 F 
and 60% relative humidity; two 30-hp special compressors 
will serve refrigeration side of plant, using Freon-22. 

Heat Pump Progress in Great Britain, M.V.GRIFFITH. 
Direct Current v 4 n 8 Mar 1960 p 238-42. Principles of heat 
pump operation; data on operation and construction of vari- 
ous British heat pumps; discussion of d-c operated thermo- 
electric heat pump designs. 


Heat Pump Shows Surprising Diversity, W.F.DOHERTY. 
Elec World v 153 n 2 Jan 11 1960 p 58-4. First year’s experi- 
ence with central system heat pump at St Louis Shipbuilding 
& Steel Co’s new 30,000 sq ft office building; heating costs 
of only $985 and cooling cost of $1336 for year are reported. 


Heat Pump with Air as Working Substance, N.S.JAPOL- 
SKY. J Refrig v 3 n 4 July-Aug 1960 p 87-9. Proposal for 
use of thermodynamic cycle where bulk of heat is restored to 
air delivered from colder medium to warmer by air flowing 
in opposite direction, by means of heat exchange at constant 
temperatures of both flows at small temperature difference; 
cycle, apart from spontaneous isobaric processes in free space 
outside machine, takes place in same rotating drum at low 
relative velocity of air within it; possibilities of application 
to heating and air conditioning of buildings are suggested. 


Heating of Power Station Buildings. Engineer vy 210 n 
5459 Sept 9 1960 p 433-4. Report of committee appointed by 
Central Electricity Generating Board to examine operating 
conditions and costs of heat pumps installed to heat gener- 
ating station offices and to compare results with those for 
other forms of heating; for commercial buildings in 200,000 
to 500,000 cu ft range, off-peak directly embedded electrical 
floor warming compares favorably in operating costs; al- 
though ratio of cost of electricity to that of other fuel may 
be 2/1, saving in capital cost may more than compensate. 


Heats, Cools Moorestown Center, L.TEITELBAUM. Elec 
World v 153 n 1 Jan 4 1960 p 31-8. Compound compression 
air-source heat pump of new electric distribution headquar- 
ters of Southern Div, Public Service Electric & Gas Co, at 
Moorestown, NJ; total air conditioning plant has capacity of 
147 tons of summer cooling and 1,269,000 Btu per hr for 
winter heating. 


Northernmost Industrial Heat Pump Finishes First Year 
of Operation, M.C.SCOTT, H.KROLL. Plant & Power Serv- 
ices Engr v 1 n 5 Sept 1959 p 20-2. Installation at Sylvania’s 
Amherst Engineering Laboratory near Buffalo, NY, having 
250 ton cooling capacity in summer and 2,400,000 Btu/hr for 
winter heating; system comprises two identical systems each 
made up of one 125 hp high stage, 16 cyl, 1170 rpm compres- 
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sor, two air cooled condenser and one 22 by 12 in. water 
cooled heater ; hot or cold water circulated to 96 fan coil air 
conditioning units by 20 hp pump; after over 1 yr operation 
unit proved highly efficient. 


Olympic Heat Pump Installation Warms Spectators, Melts 
Snow, D.VANDAMENT. Heating, Piping & Air Conditioning 
v 32 n 2 Feb 1960 p 99-102. Description of central refrigera- 
tion plant and reverse cycle heating system serving skiing and 
skating facilities at Squaw Valley, Calif during winter 
olympic games ; refrigeration unit also used as heat pump, 
resulting in significant economy; snow load on roof controlled 
by warm air distribution system, which also supplies warm 
air to spectators; flow chart. 


Packaged Heat Pumps vs Conventional Systems, J.ORR. Air 
Eng v 2n 7 July 1960 p 39-41. For commercial and small 
industrial plant installations, all-electric heat pump not only 
provides combustion-free heat, and air conditioning, but also 
affords economical design approach; package heat pumps are 
compared with built-up conventional cooling systems; when 
ratio of total heat gain to heat loss is 1.50:1.00, air-to-air 
heat pump is practical approach to economical heating and 
air conditioning system. 


Underground River is Source and Sink for Wichita School 
Heat Pump, C.E.WAGNER. Air Conditioning, Heating & 
Vent v 57 n 4 Apr 1960 p 72-4. Rural High School, Sedgwick 
County, Kan which is housed in nine separate buildings uses 
heat pump installation with condenser capable of heating 
1775 gpm of water from 114 to 122.7 F; 800 gpm of well 
water is cooled to 45.5 F in evaporator for heating and cool- 
ing; classroom units heat and cool simultaneously ; water sup- 
ply found most economical of all fuels considered. 


Water for Heat Pump Pre-Conditions Ventilation Air; One 
Well Serves in Winter, Deeper One in Summer, A.W. 
KRAUSE. Air Conditioning, Heating & Vent v 57 n 5 May 
1960 p 90-2. Installation at Long Island Lighting Co, Brent- 
wood office uses well water for preheating and precooling 
ventilation air prior to use in condenser or evaporator; maxi- 
mum heating load is 3,580,000 Btu/hr and maximum summer 
cooling load is 2,955,000 Btu/hr; there are five air supply 
systems and seven temperature control zones; primary ex- 
terior system discharges air through overhead diffusers; auto- 
matic control system. 


Load. See Electric Transmission—Load. 
HEAT RADIATION. See Heat Transfer. 
HEAT RESISTING MATERIALS. See 


Aircraft—Electronic 
Equipment; Aircraft Materials—Heat Resisting; Gas Tur- 
bines—Materials; Graphite; Heat Insulating Materials; High 
Temperature Engineering; Metals and Alloys—Heat Resist- 
ing; Nuclear Reactors—Materials; Refractory Materials; 
Rockets and Missiles—Materials; Stainless Steel; Steel—Heat 
Resisting. 


HEAT SWITCHES. See Cryostats. 
HEAT TRANSFER 


See also Aerodynamics—Heating Effects; Aircraft—Elec- 
tronic Equipment; Aircraft—Heat Transfer Problems; Boil- 
ers; Ceramic Materials—Heat Conductivity; Chemical Engi- 
neering ; Chemical Processes—Mass Transfer; Chemical Proc- 
esses—Unit Operations; Distillation; Distilling Apparatus; 
Dryers; Drying; Flame Research; Flow of Fluids; Fluorine 


Compounds; Geophysics—Geothermal; Glycerine; Heat Ex- 
changers; Heat Insulating Materials; Heating—Radiant; 
Heavy Water; Low Temperature Engineering; Magnetohy- 


drodynamics; Metals and Alloys—Heat Conductivity; Nuclear 
Reactors—Cooling; Refrigerants; Refrigerating Machinery— 
Evaporators; Refrigeration; Rockets and Missiles—Cooling ; 
Rockets and Missiles—Re-entry; Semiconductors—Thermal 
Properties; Shock Waves; Solar Radiation; Steam Conden- 
sers; Stresses—Thermal; Thermodynamics; Water Cooling 
Towers. 


Attempts to Measure Inductive Element Associated with 
Natural Convection of Heat, R.C.L.LBOSWORTH. Australian 
J Physics v 13 n 1 Mar 1960 p 84-94. Preliminary explora- 
tion of use of methods derived in paper by Bosworth and 
Groden p 73, for evaluating certain thermal properties of 
fluid ‘from study of convective heat transfer in transient 
state; experimental details, results, and accuracy are dis- 
cussed. 


Caleulation of Heat Flow in Melting Solids, M.LOTKIN. 
Quarterly Applied Mathematics v 18 n 1 Apr 1960 p 79-85. 
Numerical technique of integration used in earlier publica- 
tion is modified, for melting phenomenon, by going to un- 
equal subdivision of time and space variables; differential 
equations are replaced by difference equations and resulting 
truneation terms noted; results obtained on IBM 1704 for 
these equations have been quite satisfactory. 


Certain Solutions of Heat Conduction Equation, H.PORIT- 
SKY, R.A-POWELL. Quarterly Applied Mathematics v 18 
n 2 July 1960 p 97-106. Solutions are considered for case 
which corresponds to heat inputs h(t) for t greater than 0 
over x =0 plane; method starts with Green’s function or 
“instantaneous heat source’ solution. 
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Convection de la chaleur en regime laminaire dans le cas 
dun gradient de pression et d’une temperature de paroi quel- 
conques, le fluide etant a proprietes physiques constantes, 
B.LE FUR. Int J Heat & Mass Transfer v 1 n 1 June 1960 
p 68-80. Heat convection in laminar boundary layer for any 
pressure and temperature gradient when fluid has constant 
physical properties; integration of laminar boundary layer 
equations by successive approximations is used to calculate 
friction and conyection coefficients, effective temperature and 
recovery factor. 


Distribution of Temperature Along Electrically Heated 
Tubes and Coils—1. Theoretical, K.S.KRISHNAN, R.SUN- 
DARAM. Roy Soc—Proc Ser A v 257 n 1290 Sept 20 1960 p 
802-15. Investigation is continuation of earlier work on fila- 
ments; new factor that appears is radiational transfer of 
energy in core of tube; part played by specular reflections in 
radiative transfer in tubes, and performance of cylindrical 
furnaces as close approximations to black bodies. 


Een nieuwe industriele thermo-sonde, G.A.HERPOL, R. 
MINNE. Revue M: Revue de la Mécanique v 5 n 4 1959 p 
148-66. New commercial thermoprobe; detailed discussion of 
non-steady state method for measurements of thermal con- 
ductivity ; possibility of industrial application of thermoprobe 
is shown. (In Flemish). 

Effect of Sound Waves on Heat Transfer, P.J.WESTER- 
VELT. Acoustical Soc America—J v 32 n 3 Mar 1960 p 
337-8. Note proposing that Reynold’s number for streaming 
velocity is critical parameter which should determine onset 
of increased heat transfer. 

Effect of Thermocouple Cavity on Heat Sink Temperature, 
J.V.BECK, H.HURWICZ. ASME—Trans—J Heat Transfer v 
82 Ser C n 1 Feb 1960 p 27-36. Indexed in Engineering Index 
1959 p 600 from Paper n 59-HT-20. 

Effect of Transverse Vibrations on Heat-Transfer Rate from 
Heated Vertical Plate in Free Convection, A.J.SHINE. ASME 
—Paper n 59-HT-27 for meeting Aug 9-12 1959 8 p. Inter- 
ferometer study covered ranges of 131 to 279 F in plate tem- 
perature, 11 to 315 eps in frequency, and 0 to 0.061 in. in 
amplitude; at vibration intensities (product of amplitude in 
inches and frequency in cps) below about 1.0 vibrations had 
no effect on heat transfer coefficient while about 1.0 coefficient 
increased as vibration intensity increased. 

Eksperimental’noe issledovanie teploprovodnosti vodyanogo 
para vysokikh parametrov, N.B.VARGAFTIK, A.A.TARZI- 
MANOV. Teploenergetika v 6 n 9 Sept 1959 p 15-21. Heat 
conductivity of steam of high parameters; experimental study 
of heat conductivity of steam in temperature range of 350- 
720 C, under pressures 5-360kg/cem?. 25 refs. 

Electric Stress and Heat Transfer, P.H.G.ALLEN. Brit J 
Applied Physics v 10 n 8 Aug 1959 p 347-51. Apparent con- 
tradictions in published reports of effect of electric stress on 
heat transfer in fluids have been resolved by small scale 
experiments and by reanalysis of available data; effect of 
deliberately mixed unidirectional and alternating stress in- 
vestigated for first time; while alternating stress increases 
heat transfer in its presence, purely unidirectional stress in- 
hibits it, while “‘mixed’” stress may have either effect accord- 
ing to magnitude of its components. 

Experiment on Heat Transfer by Overstable and Ordinary 
Convection, I.R.GOROFF. Roy Soc—Proc v 254 n 1279 Ser A 
Mar 8 1960 p 537-41. Experimental confirmation that onset 
of instability of system with respect to ordinary stationary 
convection can be detected even though it will be super- 
imposed on overstable pattern; system used is layer of mer- 
cury heated from below and subjected to rotation. 

Experimental Methods Applied to Determination of Some 
Temperature Radiation Parameters, D.T.KOKOREV. Int J 
Heat & Mass Transfer v 1 n 1 June 1960 p 23-7. Analytical 
relations obtained, make it possible to establish simple experi- 
mental methods of determining angular radiation factors for 
general case of spatial problem, which plays important role 
in solution of engineering problems of heat transfer by radi- 
ation; in addition, it was possible to find optical characteris- 
ties of gray surfaces, namely, average factors of absorption, 
reflection and radiation. 

Experiments on Heat Transfer From Spheres Including 
Combined Natural and Forced Convection, T.YUGE. ASME— 
Trans—J of Heat Transfer v 82 Ser C n 3 Aug 1960 p 214-20. 
Experiments on heat transfer between spheres and air flow 
were carried out at R from 3.5 to 1.44x10® and Gashof num- 
bers from 1 to 105; empirical formulas for forced, natural, 
and combined convection are reported, and compared with 
other investigations; experiments are applicable to studies of 
combustion, condensation, absorption, ete, where there are 
liquid drops or small particles. Paper 59-A-123. 

Fourier’s Classical Problem in Case of Stratiform Bodies, 
V.VODICKA. Archiwum Mechaniki Stosowanej vy 12 n 1 1960 
p 3-12, n 2 p 151-62. Pt 1: Two methods of solving heat 
conduction problem in multilayer body by means of Fourier 
series. Pt 2: Steady temperature in composite semi-infinite 
three-layer plate; solution of concrete problems on heat con- 
duction 
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Fused Salt Thermal Conductivity, W.R.GAMBILL. Chem 
Eng v 66 n 16 Aug 10 1959 p 129-30. Generalized estimation 
method comprises calculating atomic portion of total thermal 
conductivity based on given modified Rao’s semitheoretical 
equation and that of Osida, and dividing value of (ka)m by 
experimental value of (kr)m to obtain A%; method estimates 
total thermal conductivity of fused salt at it’s melting point 
or fused salt at liquidus temperature. 


Growth of Thermal Boundary Layer at Inlet to Circular 
Tube, A.M.MERCER. Applied Sci Research Sec A v 9 n 6 
1960 p 450-6. Consideration of heat transfer occurring at inlet 
to circular tube; energy equation was solved in form of power 
series, instead of transforming equation into eigenvalue prob- 
lem by separation of variables, as is usual in such cases; 
sufficient number of coefficients of power series have been 
computed to allow present solution to be joined to one of 
second type, thus completing solution of problem for all 
values of longitudinal variable. 


Heat Flow Between Parallel Plates, E.P.GROSS, S.ZIER- 
ING. Physics of Fluids v 2 n 6 Nov-Dec 1959 p 701-12. Prob- 
lem described by linearized Boltzman equation subjected to 
microscopic boundary conditions; distribution function ap- 
proximated by half-range polymonials is velocity space, and 
space-dependent coefficients determined by forming half- 
range moment equations; approximation involving four pairs 
of space functions suffices to give accurate treatment of heat 
flow and of density and temperature profiles for entire range 
of conditions from free molecule to hydrodynamic. 


Heat-Transfer and Flow-Friction Characteristics of Crossed- 
Rod Matrices, A.L.LONDON, J.W.MITCHELL, W.A.SUTH- 
ERLAND. ASME—Trans—J of Heat Transfer v 82 Ser 
Cn 3 Aug 1960 p 199-213; see also Stanford Univ—Dept of 
Mech Eng—Tech Report n 41 July 15 1959 63 p. Continuation 
of program on porous media heat transfer and flow friction 
behavior (See Engineering Index 1956 p 389, 1958 p 539); 
previous results on woven screen and crossed rod matrices of 
random configuration summarized; new design results for 
regular in-line and staggered crossed rod matrix configura- 
tions; matrices may apply as surface geometries for reactor 
fuel elements, elements for gas turbine regenerators, etc. 
Paper 59-A-168. 


Heat Transfer by Laminar Flow From Rotating Spherical 
Cap at Large Prandtl Numbers, C.B.BAXTER, D.R.DAVIES. 
Quarterly J Mechanics & Applied Mathematics v 13 Pt 2 
May 1960 p 247-50. Approximate method for calculating heat 
transfer from rotating disk is extended to problem of rotat- 
ing, spherical cap for arbitrary, meridional distribution of 
surface temperature; approximate evaluation is made of 
effect of curvature of rotating surface of revolution in heat 
transfer 


Heat Transfer in Agitated Kettles, G.BROOKS, G.J.SU. 
Chem Eng Progress v 55 n 10 Oct 1959 p 54-7. Study of 
effect of baffles on kettle side film coefficients of heat transfer 
and comparison of turbine impeller with available literature 
for unbaffled systems; it is shown that increase in turbulence 
when baffles are added tends to decrease liquid film thickness 
at kettle wall; given equations correlate kettle side heat 
transfer film coefficients. 


Heat Transfer in Annulus with Inner Rotating Cylinder, 
F.TACHIBANA, S.FUKUI, H.MITSUMURA. Japan Soe Mech 
Engrs—Bul v 3 n 9 Feb 1960 p 119-23. Heat transfer was 
measured in air, spindle oil and mobile oil at varying rota- 
tional speeds, cylinder diameters and widths of gap; results 
show that flow characteristics and heat transfer have two 
modes, those being laminar, and vortex regions. 


Heat Transfer in Slip Flow at Low Reynolds Number, H.C. 
LEVEY. J Fluid Mechanics v 6 pt 8 Oct 1959 p 385-91. 
Transfer of heat by forced convection from hot wire in low 
Mach number rarefied gas stream investigated for small Reyn- 
olds numbers; simple expression is found for Nusselt number, 
and it is suggested that this has reasonable validity over 
wide range of Knudsen numbers, even into free-molecule flow 
regime. 


Heat Transport by Convection, Y.NAKAGAWA. Physics of 
Fluids v 8 n 1 Jan-Feb 1960 p 82-6. Character of heat trans- 
port by cellular convection, which arises beyond marginal 
state of stability in layer of fluid bound between two con- 
stant temperature surfaces; equation for heat transport in 
neighborhood of marginal state of stability when convection 
is steady; cellular pattern of motion is represented by solu- 
tions of linear theory; results of study include all boundary 
conditions: when bounding surfaces of layer are both free, 
are both rigid, or one is free and other rigid. 


Highly Intensive Heat and Mass Transfer in Dispersed 
Media, Y.MIKHAILOV. Int J Heat & Mass Transfer vy 1 n 
1 June 1960 p 87-45. Solution for system of differential equa- 
tions for heat and mass transfer in presence of phase con- 
versions; mass transfer occurs under effect of mass transfer 
potential gradient, temperature gradient, and total pressure 
gradient; solutions are obtained in criterion form for heat 
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and mass transfer potentials applicable to one-dimensional 
problem; analysis of effect of separate similarity criteria on 
fields of potentials; effect of molar transfer is shown. 


Improved Lumped Parameter Method for Transient Heat- 
Geb suction Calculations, H.G.ELROD, Jr. ASME—Trans—J 
Heat Transfer v 82 Ser C n 3 Aug 1960 p 181-8. Method is 
suitable for “lumping”? many damped linear systems when 
response function and forcing function can be related by con- 
volution integral; method is applied to transient heat conduc- 
tion in flat slab and cylindrical rod nuclear reactor fuel ele- 
ments; ordinary differential equation relating mean tempera- 
ture of bodies to surface temperature is derived, and applied 
to solution of several problems. Paper n 59-HT-28. 


Influence of Presence of Vapor Diffusion from Wetted 
Non-Adiabatic Boundary upon Sensible Heat Transfer Be- 
tween Boundary Wall and Gas Stream, C.P.HEDLIN, F.C. 
HOOPER. Can J Chem Eng v 37 n 6 Dec 1959 p 208-11. 
Experimental equipment was devised to measure sensible heat 
transfer coefficients at inside surface of porous ceramic tube 
from which water was being evaporated; results indicate 
sensible heat transfer coefficients did not depart significantly 
from those predicted by generally accepted relationships for 
dry wall case. 


Laminar Heat Transfer Between Parallel Plates with Un- 
symmetrically Prescribed Heat Flux at Walls, R.D.CESS, 
E.C.SHAFFER. Applied Sci Research Sec A v 9 n 1 1959 
p 64-70. First four odd eigenvalues and constants, as well as 
asymptotic expressions for these quantities, are presented for 
heat transfer to laminar flow between parallel flat plates with 
unsymmetrical heat rates per unit surface area prescribed at 
walls; mathematical solutions, tabular and graphical data. 


Laminar Transfer from Isothermal Spanwise Strips on Flat 
Plate, H.H.SOGIN. ASME—Trans—J Heat Transfer v 82 
Ser C n 1 Feb 1960 p 53-63. Indexed in Engineering Index 
1959 p 600 from Paper n 59-HT-1. 


Linear Heat Problem with Moving Interface, R.E.GIBSON. 
Zeit fuer Angewandte Mathematik u Physik v 11 n 3 May 25 
1960 p 198-206. Temperature distribution of linear body 
occupying positive x-axis is determined under following 
conditions: temperature at x = 0 is known function of time, 
g(t); temperature of surface moving as x = s(t) produces 
known functions of time h(t), and s(0) =0 and h(0) = g(0); 
at t= 0, temperature distribution is known function of x; 
solution hinges upon solving singular Fredholm equation of 
first kind. (In English). 

Mass Transfer, Flow, and Heat Transfer About Rotating 
Disk, E.M.SPARROW, J.L.GREGG. ASME—Trans—J Heat 
Transfer v 82 Ser C n 4 Nov 1960 p 294-302. Effects of mass 
injection or removal at surface of rotating disk on heat trans- 
fer and on flow field about disk studied; solutions of equa- 
tions governing hydrodynamics, energy transfer, and mass 
diffusion obtained over entire range from large suction 
velocities to large blowing velocities; fluid injection sharply 
decreases heat transfer at surface; relevance to cooling of 
turbine blades and skins of high speed aircraft. Paper 
59-A-107. 

Measurement of Convective Heat Transfer by Means of 
Reynolds Analogy, R.A.GRANVILLE, G.BOXALL. Brit J 
Applied Physics v 11 n 10 Oct 1960 p 471-5. J.H.PRESTON’s 
method for measuring skin friction in pipes (see Engineering 
Index 1954 p 53) has been extended to include non-uniform 
flow, with and without pressure gradients, over flat surfaces; 
by means of modified form of Reynolds analogy, local con- 
vective heat transfer coefficient can be related to skin friction, 
and it is proposed that method be used in aerodynamic models 
of furnaces and in heat transfer plant of simple geometry. 


Melting of Finite Slabs, T.R.GOODMAN, J.J.SHEA. ASME 
—Trans—J Applied Mechanics v 27 Ser E n 1 Mar 1960 


p 16-24. Indexed in Engineering Index 1959 p 600 from 
Paper n 59-APMW-11. 
Natural Convection Above Fires, M.P.MURGAI, H.W. 


EMMONS. J Fluid Mechanics v 8 pt 4 Aug 1960 p 611-24. 
Solution curves are presented from which turbulent natural 
convection may be computed over fire of arbitrary size in 
atmosphere with arbitrary lapse-rate variation; independent 
parameters of fire size, energy release rate (buoyaney), 
momentum release rate and atmospheric lapse rate are given 
over expected range of values; arbitrary variation of lapse 
rate is thus calculable as piecewise constant. 


Note on Fluctuating Heat Transfer at Small Peclet Num- 
bers, C.R.ILLINGWORTH. J Fluid Mechanics v 7 pt 8 Mar 
1960 p 442-8. Solution is given for temperature field when 
warm circular cylinder or sphere is held at rest in fluctuating 
stream; measurements were made with hot wire anemometer. 


Numerical Solutions to Inverse Problem of Heat-Conduction 
for Simple Shapes, B.STOLZ, Jr. ASME—Trans—J Heat 
Transfer v 82 Ser C n 1 Feb 1960 p 20-6. Indexed in Engineer- 
ing Index 1959 p 600 from Paper n 59-SA-20. 


On Combined Free and Forced Convection in Channels 
L.N.TAO, ASME—Trans—J of Heat Transfer v 82 Ser G 
n 3 Aug 1960 p 233-8. Heat transfer problems of combined 
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free and forced convection by fully developed laminar flow in 
vertical channel of constant axial wall temperature gradient 
with or without heat generations are approached by ne 
method which greatly reduces complexities; for illustrations, 
cases of flows between parallel plates and in rectangular chan- 
nel are treated. Paper 59-A-77. 


On Numerical Solution of Cylindrical Heat-Conduction 
Problem, E.L.ALBASINY. Quarterly J Mechanics & Applied 
Mathematics v 13 pt 3 Aug 1960 p 374-84. Use of automatic 
computer for direct numerical solution of cylindrical heat- 
conduction problem is considered; it is shown that accurate 
solutions can be obtained easily and rapidly by use of Crank- 
Nicolson implicit method; attention is given to adequacy of 
finite-difference representation in neighborhood of singularity 
at boundary. 


On Use of Normal Coordinates for Solution of Lumped 
Parameter Transient Heat-Transfer Problems, M.E.GURTIN. 
J Aero/Space Sciences v 27 n 5 May 1960 p 357-60. Standard 
digital computer programs available solve matrix eigenvalue 
problem ; using serial Jacobi method, eigenvalues and eigen- 
vectors of 45x45 matrix can be obtained in 6 min on IBM 
704 computer; how matrix eigenvalue problem for heat trans- 
fer 2 set up and how eigenvalues and eigenvectors are used 
is shown. 


One-Dimensional Energy Transfer in Radiant Media, R. 
GOULARD, M.GOULARD. Int J Heat & Mass Transfer v 1 
n 1 June 1960 p 81-91. Equations of one-dimensional radiative 
energy transfer are extended from their classical astrophysics 
form to include walls of arbitrary radiative properties; con- 
cepts of emissivity and penetration length are examined; ap- 
plication to case of steady infinite flat layer is considered, 
with conduction and radiation present; pertinence to com- 
bustion, rocket propulsion, high speed aerodynamics and re- 
actors. 


One-Dimensional Quasilinear Heat Flow with Boundary 
Conditions Periodic in Time, D.N.ROY, J.S.THOMPSON. 
ASME—Paper n 59-HT-26 for meeting Aug 9-12 1959 20 p. 
If thermal conductivity and specific heat are taken as linear 
functions of temperature, nonlinear heat conduction equation 
results; for smal] nonlinearities which approximate first- 
order, analytical solution may be obtained in certain cases; 
analysis deals with one-dimensional problems with periodic 
boundary conditions; only steady-state solution considered ; 
effects of nonlinearities are found to be small. 


Possible Similarity Solutions for Laminar Free Convection 
on Vertical Plates and Cylinders, K.T. YANG. ASME—Trans— 
J Applied Mechanics v 27 Ser E n 2 June 1960 p 230-6. 
Study made of unsteady laminar boundary layer equations for 
free convection on vertical plates and cylinders to establish 
necessary and _ sufficient conditions under which similarity 
solutions are possible; on this basis, all possible cases are 
derived, including those for unsteady conditions; it is found 
that available similarity solutions in literature have essen- 
tially covered all steady cases. Paper n 59-A-86. 


Problems of Heat Transfer During Change of State: Col- 
lection of Articles, S.S.KUTATELADZE, editor. US Atomic 
Energy Commission—Tech Information Service—AEKC-tr-3405 
193 p. (Available from OTS, Washington, D.C. $2.50). This 
volume makes theoretical contribution to field of heat engi- 
neering but is also of practical value to those engaged in 
calculation of heat transfer problems for condensers, evapora- 
tors, high pressure steam boilers, refrigeration machinery, 
and cooling of metals in liquid media. Heat Transfer in Sur- 
face Condensers of Steam Prime Movers, L.D.BERMAN, 6-49; 
Investigation of Heat Exchange in Condensation of Vapors 
of Some Refrigerants, IL.V.MAZYUKEVICH, 50-74; Heating of 
Jet of Water in Vapor-Filled Space, N.M.ZINGER, 75-85; 
Influence of Pressure on Production of First Crisis in Boiling 
of Water on Horizontal Plate, E.A.KAZAKOVA, 86-94; Ex- 
perimental Study of Influence of Temperature of Liquid on 
Change in Rate of Boiling, S.S.KKUTATELADZE, L.L. 
SHNEIDERMAN, 95-100; Influence of Pressure and Proper- 
ties of Liquid on Cessation of Film Boiling with Free Con- 
vection in Large Space, V.M.BORISHANSKY, 101-8; Heat 
Transfer to Liquid Freely Flowing Over Surface Heated to 
Temperature Above Boiling Point, V.M.BORISHANSKY, 
109-44; Heat Exchange in Quenching of Metal Parts in 
Liquid Media, V.M.BORISHANSKY, M.M.ZAMYATNIN, 8.5. 
KUTATELADZE, A.L.NEMCHINSKY, 145-54; Some Data on 
Number of Centers of Vaporization in Boiling on Industrial 
Heating Surfaces, L.M.ZYSINA-MOLOZHEN, 155-9; Influence 
of Heating-Surface Material on Heat Exchange in Nuclear 
Boiling in Large Space with Forced Movement of Liquid, 
N.G.STYUSHIN, 160-8; Experimental Investigation of Heat 
Exchange in Melting, A.G.TKACHEV, 169-78; Heat Exchange 
in Freeezing of Ice, A.G.TKACHEV, G.N.DANILOVA, 179-93. 
(Translation from Russian). 


Quantum-Mechanical Approach to Therrnal Transport Phe- 
nomena in Metals, E.C.McIRVINE. Phys Rey v 115 n 6 Sept 
15 1959 p 1537-45. Derivation of quantum transport equation 
corresponding to classical Boltzmann equation in presence of 
electric field and temperature gradient; equation governing 
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electron occupation probability in superlattice representation 
is derived for impurity scattering and for phonon scattering. 


Radiant Interchange Within Enclosure, J.T.BEVANS, R.V. 
DUNKLE. ASME—Trans—J Heat Transfer v 82 Ser C n 1 
Feb 1960 p 1-19. Indexed in Engineering Index 1959 p 601 
from Paper n 59-HT-4. 


Remarks on Temperature Step Functions on Flat Plate in 
Forced Convection, H.H.SOGIN. ASME—Paper n_ 59-A-188 
for meeting Nov 29-Dec 4 1959 5 p. Some common properties 
of step functions for laminar and turbulent boundary layers 
are developed from relationship between generalized step 
function and function that arises from energy integral equa- 
tion when velocity and temperature profiles are similar but 
disparate; in addition to generalizing for both laminar and 
turbulent heat transfer in air, influence of Prandtl] number is 
taken into account. 


Remedy for Equipment Fouling: High, Constant Water 
Velocity, D.Q.KERN, R.E.SEATON. Chem Eng vy 66 n 16 Aug 
10 1959 p 125-8. Analysis of surface fouling is predicated on 
classical fluid dynamics and mathematical manipulation; equa- 
tions indicate that service period of heat transfer equipment 
could be prolonged through advantageous use of fluid shear; 
parallel analyses are presented which cover distilling columns, 
absorbers, reactors and piping; fluid dynamics employed are 
applicable, with modifications, to any flowing stream and 
particularly to those providing heat transfer surface. 


Simple Method of Determining Thermal Conductivity of 
Solids, JSSCHROEDER. Philips Tech Rev v 21 n 12 1959-60 
p 357-60; see also Engrs’ Digest v 21 n 12 Dec 1960 p 181-2. 
Ends of 18 mm diam cylindrical specimens 0.5 to 30 mm long 
are kept at constant temperature by contact with two boiling 
liquids which differ by 10 C; time in which quantity of heat 
in steady state flows through specimen is determined by 
evaporation of fixed quantity of liquid at “‘cold’? end which 
is collected as condensate; method is described in which two 
calibrated samples are measured and plotted, which enables 
thermal resistance of subsequent specimens to be found. 


Steady-State Heat Conduction in Circular Cone, R.MUKI, 
E.STERNBERG. Zeit fuer Angewandte Mathematik u Physik 
v 11 n 4 July 25 1960 p 306-15. Determination of stationary 
temperature field produced by nonuniform initial temperature 
distribution on surface; problem is solved rigorously with 
aid of Mellin transformation. (In English). 


Temperature Rise in Infinite Medium Heated by Planar 
Source, J.A.LEWIS, T.D.RINEY. Soc Indus & Applied Mathe- 
matics—J v 8 n 2 June 1960 p 249-71. Flow into three- 
dimensional medium is uniform over area source having 
general configuration, and time-rate of flow is arbitrary; 
ramifications of problem are discussed in detail; numerical 
procedure is constructed for obtaining accurate upper bound 
for transient heat conduction problem; pertinence to elec- 
tronie devices. 


Thermal Radiation Between Parallel Plates Separated by 
Absorbing-Emitting Nonisothermal Gas, C.M.USISKIN, E.M. 
SPARROW. Int J Heat & Mass Transfer v 1 n 1 June 1960 
p 28-36. Complete formulation, including local details of gas 
absorption-emission processes, yields temperature distribution 
and heat transfer for thermal radiation in parallel plate 
enclosure; temperature varies continuously between plates, 
and emissive power of gas has arbitrary temperature depend- 
ence; thermal conductivity effects have been omitted; per- 
tinence to furnaces and propulsion systems. 


Thermal Radiation Characteristics of Solid Materials, H.H. 
BLAU, J.L.MILES, L.E.ASHMAN. US Air Force, Cambridge 
Research Center, Sci Report n 1 Mar 31 1958 86 p. (Available 
from OTS, Washington, DC, PB131962. $2.25). Review and 
critical evaluation of basic literature dealing with thermal 
radiation characteristics of solid materials covering period 
1900-1957; presentation divided into theory, and experimental 
results and techniques. 244 refs. 

Thermal Transients Associated with Natural Convection 
R.C.L.BOSWORTH, C.M.GRODEN. Australian J Physies v 13 
n 1 Mar 1960 p 73-83. Electrical circuit, equivalent to thermal 
processes concerned in act of setting up system of natural 
convection in fluid, has been proposed; nature of transients 
associated with convective element and conductive element 
were derived by Heaviside analysis; treatment of experimental 
results discussed. 

Transient Temperature Rise Due to Line Source in Semi- 
Infinite Medium, with Radiation Boundary Condition at Inter- 
face, H.GOLDENBERG. Brit J Applied Physics v 10 n 7 July 
1959 p 314-17. Approximate formula and error bound given 
for deviation between this solution and solution subject to 
isothermal boundary condition at interface; condition given 
for validity of J.H.NEHER’s approximate formula for steady 
state temperature; pertinence to buried electric cables. 


Two-Dimensional Convection from Heated Wires at Low 
Reynolds Numbers, D.C.COLLIS, M.J.WILLIAMS. J Fluid 
Mechanics v 6 pt 3 Oct 1959 p 357-84. Measurements of heat 
transfer from circular wires placed normal to horizontal air- 
stream made in Reynolds number range 0.01 to 140; mathe- 
matical expression provided which enables Nusselt number to 
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be related to Reynolds number, and temperature loading; free 
convection effects diminish rapidly with increasing Reynolds 
number so that orientation of wire with respect to vertical has 
negligible influence on heat transfer except at very low 
velocities. 

Use of Complete Temperature-Time Curves for Determina- 
tion of Thermal Conductivity with Particular Reference to 
Rocks, J.C.JAEGER. Australian J Physics 4 12 n 3 Sept 
1959 p 203-17. Most transient methods presently used for 
determination of thermal conductivity involve study of asymp- 
tote of temperature-time curve; this implies relatively long 
times of experiment and non-use of information contained in 
measurements of temperature at smaller times; simple method 
of reducing observations is described, which uses measure- 
ments of temperature at equally spaced intervals of time, to- 
gether with curve calculated from theory. 


Waermetransport durch natuerliche Konvektion in Stoffen 
bei kritischem Zustand, E.SCHMIDT. Int J Heat & Mass 
Transfer v 1 n 1 June 1960 p 92-101. Heat transport by natu- 
ral convection in materials near critical point; experiments 
with ammonia and carbon dioxide in vertical tubes heated at 
lower and cooled at upper end, show that near critical point 
of fluid, extremely high heat transport is achieved by natural 
convection; phenomenon is due to increase of specific heat 
and of coefficient of thermal expansion near critical state up 
to infinity at this very point. 


Waermeuebergang durch Konvektion und Strahlung, G. 
ZAESCHMAR. Allgemeine Waermetechnik v 9 n 2 1959 p 
33-7. Heat transmission by convection and radiation; equa- 
tions are derived for surface temperature of flat wall, tube, 
and hollow sphere when temperature on both sides of wall 
or tube, radiation coefficient, heat transfer coefficient, and 
coefficient of thermal conductivity are known; application to 
heat transfer from current-carrying coaxial cable. 


Aircraft. See Aerodynamics—Heating Effects; Aircraft—Heat 
Transfer Problems. 


Analogies. See also Electric Machinery—Temperature; Heat 
Transfer—Boiling Liquids. 


Triangular Grids for Heat Flow Studies, G.M.DUSIN- 
BERRE. Am Soe Naval Engrs—J v 72 n 1 Feb 1960 p 61-5. 
It is shown that irregular triangular grid is equivalent to 
square grid when suitable geometrical factors are used; 
examples, including that for membrane furnace wall arrange- 
ment. 


Boilers. See Boilers; Heat Transfer—Boiling Liquids. 


Boiling Liquids. Effect of Electrolytic Gas Evolution on Heat 
Transfer, F.O.MIXON, W.Y.CHON, K.O.BEATTY, Jr. Chem 
Eng Progress v 55 n 10 Oct 1959 p 49-53. Examination of 
heat transfer enhancement resulting from artificially con- 
trolled bubble generation in both natural convective and sur- 
face boiling environments; it was found that heat transfer 
enhancement similar to that existing under surface boiling 
conditions can be obtained by electrolytic bubble generation ; 
for given volume of gas liberated electrolytic process is more 
effective for heat transfer enhancement than boiling process. 


Gas-Liquid Analogue of Nucleate Boiling, G.B.WALLIS. 
Nuclear Power v 5 n 52 Aug 1960 p 99-101. Boiling is com- 
plex phenomenon involving both thermal and hydrodynamic 
processes; analysis requires solution of equations which gov- 
ern both; gas-liquid analogue using porous medium as gen- 
erating surface, makes it possible to devise simple experiments 
using two discrete components to verify theoretical predic- 
tions; points of similarity between bubbling and boiling are 
summarized; parallel is shown in nucleation process in growth 
of bubble attached to surface, and mechanism of departure. 
25 refs. 

Issledovanie mekhanizma kipeniya smesi bromistogo i khlo- 
ristogo alyuminiya i smesi bromistoi i khloristoi sur’my, V.A. 
ROBIN. Zhurnal Tekhnicheskoi Fiziki v 29 n 9 Sept 1959 p 
1152-5. Boiling mechanism of aluminum bromide and chloride, 
and of stibium bromide and chloride mixtures; boiling of two- 
component haloid mixtures is shown to be accompanied by 
intensive scrubbing of walls, which is of importance in design 
of heat exchanging apparatus. 


Novel Method for Determining Nucleate Boiling Sites, R.F. 
GAERTNER, J.W.WESTWATER. Chem Eng Progress v 55 n 
10 Oct 1959 p 58-61. To measure number of active bubble 
producing sites in boiling liquid, method of simultaneous 
electroplating during boiling was developed which success- 
fully permitted counts of active sites as dense as 1130/sq in.: 
technique consisted of plating thin layer of nickel on copper 
surface during boiling runs, then counting mumber of pin 
holes in plate; method is new tool for boiling research. 


Nucleate Boiling Bubble Growth and Departure, B.STANIS- 
ZEWSKI. Archiwum Budowy Maszyn v 7 n 1 1960 p 38-26. 
Diameter time curves of bubbles in pool boiling were obtained 
by high speed motion pictures; distilled water and ethyl 
alcohol were used in experiments; measurements have been 
made at three different pressures and heat flux was varied 
between 10% and 80% of burnout heat flux; analysis of con- 
ditions of bubble growing-and departure. 


Building Materials. 
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On Correlation of Nucleate Boiling Heat Transfer, K.NISHI- 
KAWA, K.YAMAGATA. Int J Heat & Mass Transfer v 1 n 
2-3 Aug 1966 p 219-35. Generalized equation to describe 
nucleate boiling is derived; expression is given _which cor- 
relates all fluid independently of pressure and heating surface- 
fluid combination, and is applicable to forced-convection satu- 
rated or surface boiling; proposed correlating equation was 
obtained by analyzing elementary processes of phenomena and 
is not based on dimensional analysis. 26 refs. 


Steam Slip—Theoretical Prediction from Momentum Model, 
S.LEVY., ASME—Trans—J Heat Transfer v 82 Ser C n 2 
May 1960 p 113-24. Theoretical equations governing slip 
effects in forced circulation of boiling water which are derived, 
indicate that steam slip is dependent upon channel geometry, 
inlet water velocity, and rate of heat addition; momentum 
model is postulated which leads to equal friction and head 
losses of two phases; knowledge of slip velocity is of im- 
portance because it determines density, i.e., driving head, of 
natural circulation boilers and void distribution or neutron 
economy of boiling water reactors. 23 refs. Paper n 59-HT-15. 


Teploobmen pri puzyr’kovom  kipenii zhidkosti, D.A. 
LABUNTSOV. Teploenergetika v 6 n 12 Dee 1959 p 19-26. 
Heat exchange during bubble boiling of liquid; mechanism 
of boiling process; system of similarity criteria for generali- 
zation of experimental data. 


See Heat Transfer—-Measurement; Heat 
Transfer—Walls. 


Cylinders. Die stationaere, radiale Waermestroemung in einem 


Hohlzylinder fuer  beliebige Grenzbedingungen, F.STIER. 
Archiv fuer Elektrotechnik v 44 n 5 1959 p 271-4. Stationary, 
radial heat flow in hollow eylinder, for any boundary condi- 
tion; study of temperature diffeyences in such eylinder. 


Heat Conduction from Cylindrical Source with Increasing 
Radius, H.R.BAILEY. Quarterly Applied Mathematics v 17 n 
3 Oct 1959 p 255-61. Consideration of heat conduction in 
infinite homogeneous medium from surface of finite length 
cylinder whose radius increases with time; problem arises in 
connection with secondary oil recovery by underground com- 
bustion process; differential equation describing this problem 
is written and Greens function method applied to obtain 
integral form solution; caleulational procedures. 


Influence of Free Stream Turbulence on Lofal Heat Trans- 
fer from Cylinders, R.A.SEBAN. ASME—Trans—J Heat 
Transfer v 82 Ser C n 2 May 1960 p 101-7. Indexed in Engi- 
neering Index 1959 p 602 from Paper n 59-HT-3. 


Distilling Apparatus. See Distilling Apparatus. 
Ducts. See also Air Conditioning—Ducts. 


Applications of Variational Methods to Thermal Entrance 
Region of Ducts, E.M.SPARROW, R.SIEGEL. Int J Heat & 
Mass Transfer v 1 n 2-3 Aug 1960 p 161-72. Method is de- 
veloped for solving eigenvalue problems arising in entrance- 
region heat transfer problems; calculations are first carried 
out for circular tube and parallel plate channel, and com- 
pared with numerical results in literature; application is then 
made to square duct, for which exact solution has not been 
possible previously. 


Forced Heat Convection in Laminar Flow Through Rec- 
tangular Ducts, S.C.R.DENNIS, A.McD.MERCER, G.POOTS. 
Quarterly Applied Mathematics v 17 n 3 Oct 1959 p 285-97. 
Study determining heat transfer to duct wall having rectangu- 
lar cross-section and through which hot viscous fluid passes in 
steady established laminar motion; governing partial differ- 
ential equation is analyzed numerically, problem is of engi- 
neering interest since in many applications of gas flow heat 
exchangers, flow passages are used which have small cross sec- 
tion and high ratio of surface to core volume, so Reynolds 
number is often small enough for laminar flow. 


Heat or Mass Transfer in Fluid in Laminar Flow in Gir- 
cular or Flat Conduit, G.M.BROWN. A.I.Ch.E. J v 6 n 2 
June 1960 p 179-83. Computation of accurate eigenvalues and 
related derivatives of Graetz equation for round duct was done 
on IBM 650 electronic computer; similar computations were 
made for similar problem in flat duct; tabulated values should 


be accurate enough for all purposes which require stated 
boundary conditions. 84 refs. 


Issledovanie teplootdachi vozdukha vy pryamougol’nykh kana- 
lakh, Yu.N.PCHELKIN. Teploenergetika v 6 “ 9 Sept 1959 
p 83-7. Heat transmission of air in rectangular ducts; experi- 
mental study resulting in formulas for caleulation of average 
heat transmission in transition region of Reynolds numbers ; 


formulas for determining relative length of duct for given 
value of heat transmission. 


Pressure Drop and Heat Transfer in Duct with Tri u 
Cross Section, E.R.G.ECKERT, T.F.IRVINE, ie eee 
Trans J Heat Transfer v 82 Ser C n 2 May 1960 p 125-38. 
Friction factors measured for duct with isosceles triangle 
shaped cross section with side ratio 5 to 1 in fully developed 
flow region for laminar, transitional, and turbulent. condi- 
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tions; relevance to present day cooling problems, such as in 
nuclear reactors, in high performance heat exchangers, or in 
rocket power plants. Paper n 59-HT-10. 


Films. Dynamics of Vertical Falling Film § stems, A.B 
DUKLER. Chem Eng Progress v 55 n 10 Oct 1959 p 62-7. 
Study of flow and heat transfer in thin films; new equations 
are developed for velocity and temperature distribution in 
thin vertical films; results are then used to calculate local 
and average heat transfer coefficients as well as local film 
thickness; geometry similar to that found in falling film 
evaporators, vertical condensers and film cooling equipment. 

Fins. See also Heat Transmission—Tubes. 


Basic Heat Transfer and Flow Friction Characteristics of 
Six Compact High-Performance Heat Transfer Surfaces, W.M. 
KAYS. ASME—Trans—J Eng for Power v 82 Ser A n1 Jan 
1960 p 27-34. Indexed in Engineering Index 1959 p 603 from 
Paper n 59-GTP-2. 

Floors. See Heating—Radiant. 


Fluidized Beds. Heat Transfer Between Fluidized Bed and 
Vertical Tube, H.A.VREEDENBERG. Chem Eng Science v 11 
n 4 Jan 1960 p 274-85. Data available in literature on heat 
transfer between bed fluidized by means of gas and axially 
positioned tube are represented by two different correlations: 
one for range of fine and light particles, another for range 
of coarser and heavier particles; limitations of applicability 
of correlations; measures to be taken for maximizing heat 
transfer under given conditions. 


Heat Transfer Between Particles and Gas in Fluidised Bed, 
J.F.RICHARDSON, P.AYERS. Instn Chem Engrs—Trans v 37 
n 6 Dec 1959 p 314-22. Coefficients have been measured for 
steady-state transfer of heat between gas and solids in rec- 
tangular fluidized bed; it is shown that transfer takes place 
at bottom of bed in shallow zone above which there is no 
vertical temperature gradient. 26 refs. 


Heat Transfer in Water Spouted Beds, B.GHOSH, G.L. 
OSBERG. Can J Chem Eng v 37 n 6 Dec 1959 p 205-7. Heat 
transfer from column wall to water spouted sand beds was 
studied in 9 in. diam steel column; it was found that heat 
transfer rate to water flowing through spouted bed was lower 
than when column was empty; presence of bed of suppressed 
convection currents, causing large temperature gradiant from 
wall to center of bed, lowered heat transfer rate. 


Heat Transfer Studies between Particles and Liquid Medium 
in Fluidized Bed, N.RAO SUNKOORI, R.KAPARTHI. Chem 
Eng Science v 12 n 3 June 1960 p 166-74. Coefficients between 
particles and fluidizing medium under unsteady state condi- 
tions are determined by transient heating of cold water 
stream, with hot solid particles dropped into fluidizing bed in 
specially designed liquid fluidizing column; study was made 
to elucidate mechanism of dissipation of heat of reaction, heat 
of dilution, ete in fluidized bed and in fluidized bed reactor 
design. 


Furnaces. See also Heat Transfer—Analogies; Heat Transfer 
—Packed Beds. 


Ueber den Waermefiuss in Waenden von Industrieoefen, 
K.O.BORCHERS. Archiv fuer das Eisenhuettenwesen v 31 n 6 
June 1960 p 343-50. Heat flow in walls of industrial furnaces ; 
importance of heat lost in walls to heat balance of intermit- 
tently operated furnaces; difficulties in computing stored heat 
by known methods; development of simple method for cal- 
culating time-dependent variations in heat flow originating 
with straight-line or curved-line initial temperature distribu- 
tion; heat storage in composite walls. 


Gases. See also Gases; Gases—Viscosity; Heat Transfer— 
Measurement; Heat Transfer—Tubes ; Helium—Liquefied. 


Measurement of Thermal Conductivities of Gases at High 
Temperatures, R.G.VINES. ASME—Trans—J Heat Transfer 
vy 82 Ser C n 1 Feb 1960 p 48-52. Indexed in Engineering 
Index 1959 p 603 from Paper n 59-HT-2. 


Measurements of Heat Transfer and Friction Coefficients 
for Helium Flowing in Tube at Surface Temperatures up to 
5900 R, M.F.TAYLOR, T.A.KIRCHGESSNER. ARS—J v 30 
n 9 Sept 1960 p 830-2, 889-92. Investigation conducted to 
obtain convective heat transfer data at highest surface tem- 
perature possible; results indicate that in turbulent range of 
R, good correlation of local heat transfer coefficients is ob- 
tained when physical properties and density of helium are 
evaluated at surface temperatures. 


Thermal Diffusion, G.R.GROVE, Monsanto Chemical Co— 
Research and Eng Div—MLM-1088—TID-4500, 14th ed, Nov 
14 1959, Miamisburg, Ohio, 56 p. (Available from OTS, Wash- 
ington, D.C. $1.75). Bibliography of references from world 
literature covers period 1856 through 1957; material was 
selected for direct applicability to gaseous or liquid thermal 
diffusion. 

Glass. See also Heat Transfer—Measurement. 

How Drapes Affect Heat Gain as Tested With Regular and 

Heat Absorbing Glass, N.OZISIK, L.F.SCHUTRUM. ASHRAE 


J v2n 6 June 1960 p 53-6. Effectiveness of drapes in re- 
ducing solar heat gain was investigated by testing drapes of 


HEAT TRANSFER—Continued 


different materials and colors with solar colorimeter; test 
results indicate that solar reflectance of material on glass 
side largely determines solar heat gain and that material 
with high solar reflectance on glass side excludes more solar 
heat than material with low reflectance. 


How to Use Slat-Type Between-Glass Shading Devices to 
Reduce Solar Heat Gains, N.OZISIK, L.F.SCHUTRUM. 
ASHRAE J v 2 n 9 Sept 1960 p 44-8. Instantaneous heat 
gains through slat-type between glass shading devices have 
been predicted with engineering accuracy from incident solar 
radiation, outdoor air temperature and K and U values; it is 
found that use of these shading devices results in reduction of 
heat gains which would be about 35 to 60% of gain through 
window of regular plate glass. 


Heat Exchangers. See Heat Exchangers. 


High Altitudes. See Aerodynamics—Heating Effect; Aircraft— 
Heat Transfer Problems; Satellites. 


Liquid Metals. Freezing of Growing Liquid Column, G.HOR- 
VAY. ASME—Trans—J Heat Transfer v 82 Ser C n 1 Feb 
1960 p 37-47. One-dimensional problem is treated in which 
liquid metal column, of original temperature thetao, thetan, 
and thetaa, is supplied with additional metal at top, of tem- 
perature thetap, at rate v ft/min; at bottom of column heat 
sink of temperature thetaa is maintained; case in which 
thetaa, exceeds fusion temperature is solved for v = const; 
case in which thetaa is below fusion temperature also treated; 
analysis may represent, eg., filling stage of casting process. 


Heat Transfer in Pipes in Sodium-Potassium Alloy to Mer- 
eury, P.L.KIRILLOV, V.I.SSUBBOTIN, M.Ya.SUVOROV, M.F. 
TROYANOV. J Nuclear Energy: Reactor Technology v 1 n 2 
Aug 1959 p 123-9. Experimental data on heat transfer to 
liquid metals is often conflicting and does not accord with 
theory; main reason for disagreement is thermal resistance 
between heated surface and liquid metal; conclusion is reached 
from calculations of heat transfer coefficient by two methods: 
from measurements of temperature distribution in moving 
liquid, and from measurements of wall temperature. 


Heat Transfer to Mercury in Circular Tube and Annular 
Channels with Sinusoidal Heat Load Distribution, V.I.PE- 
TROVICHEV. Int J Heat & Mass Transfer v 1 n 2-3 Aug 
1960 p 115-20. Formula is derived for calculating maximum 
wall temperature for turbulent mercury flow with heat 
load distribution along axis; some experimental data were 
obtained for annular channels and agree qualitatively with 
solution of problem on electric integrator; pertinence to 
physical power plants. 


Mechanism of Turbulent Heat Transfer in Liquid Metals, 
N.A.AZER, B.T.CHAO. Int J Heat & Mass Transfer v 1 n 
2-3 Aug 1960 p 121-38. Improved macroscopic theory of turbu- 
lent exchange is proposed which is based on modification of 
Prandtl’s mixing-length hypothesis; theory yields predictions 
close to experimental data both for heat transfer coefficients 
and temperature profiles; potential application is use of liquid 
metals as coolant in nuclear reactors. 41 refs. 


Thermal Contact Resistance Between Mercury and Metal 
Surface, T.MIZUSHINA, S.IUCHI, T.SASANO, H.TAMURA. 
Int J Heat & Mass Transfer v 1 n 2-3 Aug 1960 p 139-46. 
Experimental analysis shows that there is very small amount 
of contact resistance between chromium-plated copper and 
pure mercury; pertinence to use of liquid metal as heat trans- 
fer medium. 


Liquids. See also Evaporation; Heat Transfer—Boiling Liquids ; 
Heat Transfer—Measurement; Heat Transfer—Tubes. 


Eksperimental’noe issledovanie teploprovodnosti vody, N.B. 
VARGAFTIK, O.N.OLESHCHUK. Teploenergetika v 6 n 10 
Oct 1959 p 70-4. Experimental study of heat conductivity of 
water; results of measurement in temperature range of 20- 
350 C; tables. 


Generalization of Experimental Data on Critical Heat Fluxes 
in Forced Convection of Sub-Cooled Water, B.A.ZENKE- 
VICH. J Nuclear Energy: Reactor Technology v 1 n 2 Aug 
1959 p 130-3. Equation in dimensionless groups is proposed ; 
simplification of equation at low pressures is predicted from 
theory; reduction of published experimental data concerning - 
der at low pressures confirms theoretical conclusion that 
functional relations between one group to be determined and 
two determining groups become degenerate at water pressures 
near atmospheric and dimensionless equation therefore simplifies 
in this case. \ 


Heat Transfer to Non-Newtonian Fluids Under Laminar- 
Flow Conditions, A.B.METZNER, D.F.GLUCK. Chem Eng 
Science v 12 n 3 June 1960 p 185-90. Heat transfer rates to 
fluid systems passing through smooth round tubes under 
laminar flow conditions were studied for case in which viscous 
heat generation may be neglected; developed equation con- 
tains Grashof number type of correction to account for 
natural convection effects and Sieder-Tate correction for 
radial variation of fluid consistency. 

Heat Transfer to Turbulent Non-Newtonian Fluids, A.B. 


METZNER, P.S.FRIEND. Indus & Eng Chem v 51 n 7 July 
1959 p 879-82. Heat-transfer characteristics of purely viscous, 
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non-Newtonian fluids flowing turbulently inside smooth, sound 
tubes ; equation derived for Stanton number in terms of Fan- 
ning friction factor and Prandtl] number; graph shows heat- 
transfer coefficient calculated from equation vs experimental 
coefficient ; average deviation 17.6%; standard deviation 23.6% ; 
equation is appreciable improvement over prior-art empirical 
approach. 


On Tendency Towards Hexagonal Cells in Steady Convec- 
tion, E.PALM. J Fluid Mechanics v 8 pt 2 June 1960 p 
183-92. Explanation is given for occurrence of hexagonal 
cells in laminar convection; study is based on nonlinear equa- 
tions with variable viscosity; variation of viscosity with 
temperature is shown to be major effect in determining 
circulation direction. 


Relaxation Theory of Thermal Conduction in Liquids, R.E. 
NETTLETON. Physics of Fluids v 3 n 2 Mar-Apr 1960 p 
216-25. Linear relaxation equation for heat flux is consistent 
with assumption that thermal energy is carried by elastic 
waves of very high frequency envisaged as being propagated 
in continuum; elastic constants and velocity of waves obtained 
and relaxation time and thermal conductivity calculated ; 
equation may be viewed as force-flux equation linking two 
irreversible processes, making it possible to calculate terms 
in pressure and internal energy nonlinear in temperature 
gradient. 


Thermal Conductivity of Water—Investigation of Reported 
Anomaly, R.W.POWELL, A.R.CHALLONER. Philosophical 
Mag v 4 n 46 Oct 1959 p 1183-6. Experiments in guarded hot- 
plate apparatus on thermal conductivity of water from 24 to 
48 C; data fail to confirm departure from smooth curve at 
35 C as noted by Frontas ’ev. 


Thermal Liquids Match Process Heating Needs, R.C.BEL- 
LAS. Power v 103 n 8 Aug 1959 p 53-8. Development of ther- 
mal liquids for heat transfer, such as hydrocarbon oils, poly- 
alklene glycol, chlorinated biphenyl, aryl and cresyl silicates, 
and diphenyl-diphenyl oxide mixtures have satisfied heat 
requirements of many processes at greater economy then pos- 
sible with water; comparison of heat transfer characteristics 
and behavior of thermal liquids with water; recommendations 
for selection; graphical data relates specific gravity, specific 
and thermal conductivity of thermal liquids as function of 
temperature. 


Zur Theorie des Waermeuebergangs an _ nicht-Newtonsche 
‘luessigkeiten bei laminarer Rohrstroemung, R.B.BIRD. 
Chemie-Ingenieur-Technik v 31 n 9 Sept 1959 p 569-72. Theory 
of heat transfer to non-Newtonian liquids for lamina flow in 
pipes; expressions for temperature profile and Nusselt num- 
bers for laminar flow in pipes and constant heat-flux density 
at pipe surface are derived for non-Newtonian liquid; two 
asymptotic solutions for heat transport equation; general 
solution as a progression; heat transfer to Ellis liquid. 


Measurement. See also Bolometers; Calorimeters; Furnaces, 
Metallurgical; Heat Insulating Materials—Testing; Heat 
Transfer—Gases; Heat Transfer—Walls; Soils—Temperature 
Measurement. 


Analiz kharakteristicheskikh krivykh teplovoi inertsii i 
nekotorykh zavisimostei teorii regulyarnogo teplovogo rezhima, 
G.M.LEVIN. Inzhenerno-Fizicheskii Zhurnal v 3 n 1 Jan 1960 
p 10-17. Formulas which simplify method of determining heat 
lag of temperature measuring devices deduced; they permit 
more accurate determination of error in measurements of heat 
response characteristics and heat exchange coefficients, and 
are useful in construction of heat response curves. 


Concerning Thermal Junction Resistance in A.F.Joffe Method 
for Measurement of Thermal Conductivity, W.F.G.SWANN. 
Franklin Inst—J v 268 n 4 Oct 1959 p 294-6. Reference made 
to paper dealing with Joffe method for measurement of thermal 
conductivity and expression showing that thermal junction 
resistance at hot end of specimen did not affect determination 
of quantity lambdao which occurs in exponent of e in exponen- 
tial decay of temperature with time; because of recent interest 
in this matter, formal derivation of expression is presented. 


Development of Probe for Measuring Coefficient of Thermal 
Conductivity in Building Materials, H.J.ERKELENS. Instn 
Heating & Vent Engrs—J v 27 Jan 1960 p 281-96. Development 
of portable lambda probe consisting of double folded heater 
wire having number of thermocouples in lengthwise direction 
enclosed in small gas tube of 0.11 in. diam; with non-steady 
state method, probe permits measurement of thermal conduc- 
tivity coefficient at various places in cross section of structure 
up to about 1.2 in. below surface; tests conducted with probe. 


Eine Methode zur Messung der Waermeleitfaehigkeit durch- 
sichtiger Stoffe, D.BUESSING. Glastechnische Berichte v 33 
n 4 Apr 1960 p 124-6. Method for measuring heat conductivity 
of transparent substances; when body is heated or cooled, 
internal temperature differences may cause strains; in glass, 
birefringence results which can be made visible; with aid of 
test isocline, temperatures proportional to strain can be deter- 
mined; values are substituted in theoretical equation to obtain 
heat conduction data. 


Ein instationaeres Verfahren zur Messung der Waermeleit- 
faehigkeit von Fluessigkeiten und Gasen, P.GRASSMANN, 
W.STRAUMANN. Int J Heat & Mass Transfer y 1 n 1 June 
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1960 p 50-4. Nonstationary method for measurement of heat 
conductivity of fluids and gases; method described is extension 
of nonsteady state hot wire method; equipment offers simple 
means for obtaining rapid and exact measurements ; with 
heating for only few seconds, thermal conduetivity with 
accuracy of plus or minus 1% can be read off directly from 
instrument. (In German, with English abstract). 

Heat Transfer in Two-Phase Flow, H.GROOTHUIS, W.P. 
HENDAL. Chem Eng Science v 11 n 3 Nov 1959 p 212-20. 
Heat transfer measurement for two-phase flow of water/air 
and gas-oil/air mixtures in vertical tube; results of measure- 
ments are compared with those for pure liquid flow; results 
for two-phase systems can be represented by simple correlations 
between Nusselt and Reynolds numbers of systems; data used 
to improve heat exchanger construction. 


Raschet teploobmena i treniya ploskoi plastiny, obduvaemoi 
sverkhzvukovym potokom, pri nalichii poristogo podvoda gaza 
j sublimatsii v usloviyakh laminarnogo pogranichnogo sloya, 
V.P.MOTULEVICH. Akademiya Nauk SSSR, Izvestiya, Ot- 
delenie Tekhnicheskikh Nauk; Energetika i Avtomatika n 1 
Jan 1959 p 33-8. Measurement of heat transfer and friction 
of flat plate subjected to supersonic flow, when porous gas 
admission and sublimation exist under condition of laminar 
boundary layer; fundamental equations and method of calcula- 
tion 


Medical Problems. Heat Stress in Desert, A-LHENSCHEL, H.E. 


HANSON. Mech Eng v 82 n 6 June 1960 p 59-60. Role of 
solar radiation, clothing and energy level in total heat load 
imposed on men determined; lightweight clothing significantly 
decreased heat load under both sun and shade conditions ; 
solar heat load was about 120 cal/hr for clothed and 200 
cal/hr for nude men; increased sweat production and evapora- 
tion were adequate to compensatae for solar heat load; energy 
expenditure was major factor in determining total heat load. 
Paper 59-A-210. 


Nozzles. Heat Transfer in Nozzles, W.C.RAGSDALE, J.M. 


SMITH. Chem Eng Science v 11 n 4 Jan 1960 p 242-51. 
Interest in jet propulsion has directed increasing attention 
to problem of predicting heat transfer rates in nozzles; local 
heat transfer rates and coefficients were measured between 
steam and wall over converging and diverging sections of 
nozzle having diam of 0.400 in. at throat; coefficients ranged 
from 43 to 290 Btu/(hr sq ft/F) over Mach number interval 
arom 0.46 to 1.80; maximum coefficients were observed at nozzle 
throat. 


Nuclear Reactors. See Heat Transfer—Boiling Liquids; Heat 


Transfer—Ducts; Heat Transfer—Liquid Metals; Nuclear Re- 
actors—Cooling. 


Packed Beds. Heat-Transfer Coefficients for Full-Scale Pebble- 


Bed Heater, R.B.LANCASHIRE, E.A.LEZBERG, J.F.MOR- 
RIS. Indus & Eng Chem v 52 n 5 May 1960 p 4338-4. Descrip- 
tion of facility design, operation and instrumentation; heat 
transfer analysis is presented; results of study indicate heat 
transfer coefficients which are lower than previously reported 
in literature; data can be used to design similar equipment; 
facility is used at Lewis Research center (NASA) for testing 
air breathing engine conponents and in hypersonic flight 
a oe iae where large quantities of high temperature air are 
needed, 


Studies on Heat Transfer Near Wall Surface in Packed 
Beds, S.YAGI, D.KUNII. A.I.Ch.E. J v 6 n 1 Mayr 1960 
p 97-104. Data for wall film coefficient for inner tube surface 
can be correlated with new formula; new correlation obtained 
by authors is so different from correlations previously pre- 
sented that new model of heat transfer near wall surface 
in packed beds must be applied in order to explain it; per- 
tinent to design of catalytic reactors. 


Thermal Conductivity of Packed Beds, W.SCHOTTER. A.I. 
Ch.E. J v 6 n 1 Mar 1960 p 68-7. Correlation developed to 
predict thermal conductivity of packed beds for various con- 
ditions of pressure, temperature, and particle size, takes into 
account reduction in thermal conductivity of gas phase at 
lower pressures when mean free path of gas molecules is of 
same order as distance between particles which are effective 
in transferring heat; new relationship for radiation contribu- 
tion developed; packed beds containing refractory materials 
often used as insulation for furnaces and reactors. 


Unsteady State Heat Transfer in Stationary Packed Bed 
A.KLINKENBERG, A.HARMENS. Chem Ene apterne Vv i a 
4 Jan 1960 p 260-6. Unsteady state heat transfer in fixed 
beds in most general case of non-uniform initial bed tempera- 
ture and varying gas inlet temperature; gas and bed tempera- 
tures are described in terms of solution to more simple prob- 
lem determined by uniform initial bed temperature and con- 
stant gas inlet temperature; solution has already been 
evaluated in different ways. 


Pipes. See also Heat Transfer—Liquid Metals; Heat Transfer 


Liquids ; Heat Transfer—Tubes. 


Combined Free and_ Forced-Convection Heat-Generating 
Laminar Flow Inside Vertical Pipes with Circular Sector 
Cross Sections, P.C.LU. ASME—Trans—J of Heat Transfer 
v 82 Ser C n 3 Aug 1960 p 227-32. Flow inside cylindrical 
pipes with elements parallel to direction of generating body 


Plasma. 
Porous Materials. 


Refrigerants. 
Textiles. See 
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force is solved by applying finite Fourier sine transform 
and finite Hankel transforms when cross sections of pipes are 
circular sectors; numerical example shows effects of various 
parameters. Paper 59-A-145. 


_Gleichungen fuer den Waermeuebergang bei hydrodynamisch 
nicht ausgebildeter Laminarstroemung in Rohren, H.D.BAEHR. 
Chemie-Ingenieur-Technik v 32 n 2 Feb 1960 p 89-90. Equations 
for heat transfer in hydrodynamically undeveloped laminar 
flow in pipes; equation is given for Nusselt number which 
reproduces values calculated theoretically by K.Stephan for 
Pe = D/L greater than 15; relationship is compared with 
experiments on air by A.Cholette; deviations between theory 
and experiment. 


Laminar Convection in Uniformly Heated Horizontal Pipes 
at Low Rayleigh Numbers, B.R.MORTON. Quarterly J Me- 
chanics & Applied Mathematics v 12 pt 4 Nov 1959 p 410-20. 
Treatment includes buoyancy effects, neglected in solutions for 
laminar forced convection, but is restricted to small heating 
rates (corresponding with small temperature gradients along 
pipe wall) so that motion due to buoyancy can be regarded as 
secondary flow ; this permits solutions for velocity and tempera- 
ture fields far from pipe entrance to be obtained as power 
series ; calculational methods. 


Laminar Convection Uniformly Heated Vertical Pipes, B.R. 
MORTON. J Fluid Mechanics v 8 pt 2 June 1960 p 227-40. 
Solution for problem of laminar convective flow under pressure 
gradient along vertical pipe, whose walls are heated or cooled 
uniformly; solution is based on assumption that velocity and 
buoyancy profiles far from pipe entrance do not change with 
height, and entry-length effects are ignored; two different types 
of behavior are found accordingly as pressure gradient and 
buoyancy forces act together or in opposition near center of 
pipe. 

Teploobmen v_ sverkhkriticheskoi oblasti pri techenii ugle- 
kisloty i vody v trubakh, E.A.KRASNOSHCHEKOV. V.S. 
PROTOPOPOV. Teploenergetika v 6 n 12 Dec 1959 p 26-30. 
Heat transmission in supercritical region during turbulent 
flow of carbonic acid and water in pipes; experimental data to 
show effect of variable specific heat, viscosity, and thermal 
conduction upon heat exchange; calculation formulas. 


Versuche ueber den Waermeaustausch in Rohren mit kugel- 
igen und zylindrischen Fuellungen, G.KLING. Chemie-Inge- 
nieur-Technik v 31 n 11 Nov 1959 p 705-10. Experiments on 
heat exchange in pipes with spherical and cylindrical packings ; 
pipes containing packing were heated on outside by steam 
and cooled internally by air stream; results show influence of 
sphere diameter, pipe length and pipe diameter and also of 
thermal conductivity of sphere. 

See Plasmas. 

Effect of Apparent Density and Gas-Cell Size 
on Thermal Conductivity of Cellular Materials, M.E.STE- 
PHENSON, Jr, M.MARK. ASME—Paper 59-A-254 for meet- 
ing Nov 29-Dec 4 1959 9 p. Heat transfer of various reduced 
weight insulating materials for airborne use; simplified 
model for material made up of large number of cells, and 
relationship between geometrical parameters which determine 
apparent density and gas cell size, and heat transfer para- 
meters which influence gas conduction, solid conduction, 
radiation, and convection. 

Heat Transfer Characteristics of Porous Rocks, D.KUNII, 
J.M.SMITH. A.I.Ch.E. J v 6 n 1 Mar 1960 p 71-8. Heat trans- 
fer characteristics of fluid-bearing rocks are of growing im- 
portance as result of significance of thermal methods of petro- 
leum production; theoretical study of effective thermal 
conductivities of porous media filled with stationary fluid, that 
is stagnant conductivities. 50 refs. 


See Refrigerants. 


also Heat Transfer—Glass ; 
Medical Problems. 


Heat Transmission of Fabrics in Wind—2, C.D.NIVEN. 
Textile Research J v 29 n 10 Oct 1959 p 826-33. Thermal 
transmission of various combinations of fabrics was measured 
on hot plate in winds around 17 mph under conditions simul- 
ating to some extent those often present when outdoor cloth- 
ing is worn in winter; figures show winter overcoats could 
be improved by use of semi-neoprene coated nylon cloth and 
goosedown for cold windy weather; conventional winter over- 
coat for men is shown to be inadequate, while pile fabrics 
without windproofing are equally disappointing. Pt 1 indexed 
in Engineering Index 1957 p 506 


Human Body as Inconstant Heat Source and Its Relation 
to Determination of Clothes Insulation—1, 2, A.S.IBERALL. 
ASME—Trans—J Basic Eng v 82 Ser D n 1 Mar 1960 p 
96-112. Indexed in Engineering Index 1959 p 605 from Papers 
n 59-IRD-7 and 59-IRD-8. 


Precise Measurement of Clothes Insulation During Con- 
trolled Operation of Human, A.S.IBERALL. ASME—Trans— 
J Basic Eng v 82 Ser D n 3 Sept 1960 p 513-24 (discussion) 
524-7. It has been shown that resistance of clothing may be 
measured as ohmic relation between time averaged equilibrium 
values of fiux of metabolism and potential difference between 
average skin temperature and ambient temperature; with 
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contro] attempted to about 0.1 C, sufficient accuracy has been 
achieved to resolve 1 or 2% difference in clothes resistance; 
dynamic input-output data are given. Paper 59-A-197. 


Spectral Characteristics of Fabrics from 1 to 23 Microns, 
R.V.DUNKLE, F.EHRENBURG, J.T.GIER. ASME—Trans— 
J Heat Transfer vy 82 Ser C n 1 Feb 1960 p 64-70. Determina- 
tion of spectral reflectance of several types of natural, 
synthetic, and regenerated textiles used as clothing materials; 
table lists samples tested, shows main categories, gives short 
description, and indicates whether samples were same on both 
sides; spectral reflectance curves for various materials tabu- 
lated are plotted. Paper n 59-HT-9. 


Tubes. See also Heat Exchangers; Heat Transfer—Fluidized 
Beds ; Heat Transfer—Liquid Metals; Heat Transfer—Liquids ; 
Heat Transfer—Measurement; Heat Transfer—Packed Beds; 
Petroleum Refineries—Heaters; Steam Condensers. 


_ Effect of Non-Uniform Heat-Distribution on Steam Genera- 
tion in Tubes, P.G.MORGAN. Eng & Boiler House Rev v 74 
n 11 Nov 1959 p 336-8. Summary of recently reported Russian 
work (M.A.STYIRIKOVICH, I.L.MOSTINSKII, Doklady Akad. 
Nauk, SSSR, 127, 2, p 316 1959) in which tubes were produced 
with eccentric inner and outer circumferences to produce 
variations in wall thickness; non-uniform heat flow studied 
by passage of electric current through tubes; analysis of ex- 
periment and its results. 


Eksperimental’noe issledovanie kontsentratsionnykh konvek- 
tivnykh protsessov v vertikal-nykh ili slabonaklonnykh tru- 
bakh kruglogo secheniya, V.B.SHEIN. Zhurnal Tekhnicheskoi 
Fiziki v 29 n 9 Sept 1959 p 1162-6. Convection concentration 
processes in vertical and slightly inclined tubes of circular 
cross section; experiments with tubes filled with sugar or 
CuSo1 solutions to show that hydrodynamics of such processes 
possess same qualitative characteristics as does temperature 
convection; theory of laminar concentration convection. 


Evaluation of Bulk Velocity and Temperature for Turbulent 
Flow in Tubes, G.F.C.ROGERS, Y.R.MAYHEW. Int J Heat & 
Mass Transfer v 1 n 1 June 1960 p 55-67. Two methods are 
described in which bulk velocities and temperatures can be 
found without resorting to traversing or use of mixing cham- 
bers, by only one local measurement at section considered ; both 
methods depend on knowledge of velocity and temperature 
profiles at that section; information is presented for finding 
bulk velocity and temperature by either method, and their 
merits are discussed; pertinence to heat transfer studies. 


Heat Transfer for Laminar Flow in Ducts with Arbitrary 
Time Variations in Wall Temperature, R.SIEGEL. ASME— 
Trans—J Applied Mechanics v 27 Ser E n 2 June 1960 p 
241-9. Indexed in Engineering Index 1959 p 605 from Paper 
n 59-APMW-21. 


Heat Transfer in Rotating Turbulent Pipe Flow, D.C. 
BRIGGS. Stanford Univ—Dept of Mech Eng—Tech Report n 
45, Sept 30 1959, 55 p. Study of problem of convection heat 
transfer between circular rotating tube and fluid flowing 
through tube; test apparatus is described which includes 
variable speed rotating tube which may be either heated or 
cooled, and entry length section which may be either rotated 
or not as desired; results show that most important effect 
of rotation is to delay transition from laminar to turbulent 
flow to high through-flow R. 

Heat Transfer to Fully Developed Laminar Flow in Circu- 
lar Tube with Arbitrary Circumferential Heat Flux, W.C. 
REYNOLDS. ASME—Trans—J Heat Transfer v 82 Ser C 
n 2 May 1960 p 108-12. Indexed in Engineering Index 1959 
p 606 from Paper n 59-HT-13. 


Improve Heat Transfer Coefficients with Silicone Resin 
Coatings, G.K.KULLBERG, H.B.KENDALL. Chem Eng Prog- 
yess v 56 n 1 Jan 1960 p 82-4. Studies conducted in small 
condenser have shown that overall heat transfer coefficients 
obtained during condensation of steam on exterior surface of 
silicone resin-coated copper tube are larger than those ob- 
tained during condensation on uncoated tube; this is attri- 
buted to fact that dropwise condensation occurs on resin 
coated tube, while condensation is filmwise or “mixed” on 
untreated surface. 


Influence of Temperature Dependent Properties on Gas Flow 
Heat Transfer in Circular Tubes, W.B.NICOLL, W.M.KAYS. 
Stanford Univ—Dept Mech Eng—Tech Report n 43 Sept 1 
1959 61 p. Investigation has experimentally determined effect 
of large temperature differences for flow of air in circular 
tube under conditions of laminar flow heating, laminar flow 
cooling, and turbulent flow cooling; experimental data pre- 
sented for laminar flow heating and cooling up to absolute 
temperature ratios of 1.8, and for turbulent flow eooling for 
absolute temperature ratios from 1.5 to 2.7. 


Unsteady Turbulent Heat Transfer in Tubes, E.M.SPAR- 
ROW, R.SIEGEL. ASME—Trans—J Heat Transfer v 82 Ser 
Cn 3 Aug 1960 p 170-80. Indexed in Engineering Index 
1959 p 606 from Paper n 59-HT-16. 


Waermedurchgang bei Verbund-Rippenrohren, A.UPMALIS. 
Brennstoff-Waerme-Kraft v 12 n 1 Jan 1960 p 21-3. Heat 
transfer with compound fin tubes; application of cast-iron 
fin tubes strengthened by steel tube and various processing 
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methods; heat transfer coefficients which are found by experi- 
ments are given. 


Waermeuebertragung und Waermespannungen bei Rippen- 
rohren, O.KRISCHER, W.KAST. VDI-Forschungsheft n 474 
1959 58 p. Heat transfer and thermal stresses in finned tubes; 
phenomena of heat transmission clarified and basis for its 
calculation presented; formulas for calculating thermal stresses 
in tube and fin walls resulting from temperature field either 
for steady state or for transient state during heating up. 


Walls. Rapid in situ Method for Determining Thermal] Con- 
ductivities, M.L.GUPTA. J Sci & Indus Research v 19B n 7 
July 1960 p 240-8. Simple method for rapid determination of 
thermal conductivities of wall and partition panels and other 
insulating and building materials is described; transient heat 
flow principle is utilized and allowances are made for possible 
errors; method gives results accurate to within 2-3% of 
accepted values which is accuracy obtainable with conventional 
steady-state methods. 


Wall Heat-Flow Measured with Large Scale Apparatus, 
K.R.SOLVASON. ASHRAE J v 1 n 10 Oct 1959 p_ 38-42. 
Features and operation of apparatus, comprising cold box 
and guarded hot box for obtaining steady-state heat flows 
or conductances through built-up wall sections, windows and 
doors, and for assessing transient wall section response; test 
procedure; apparatus can also be adapted to general calori- 
metry tests; tests for water vapor and air transfer can also 
be carried out without major additions or alterations. 


Windows. See Heat Transfer—Glass; Heat Transfer—Walls. 
HEAT TREATMENT 


See also Aluminum and Alloys—Heat Treatment; Cast Iron 
—Heat Treatment; Electric Heating—Induction; Furnaces, 
Heat Treating; Gear Manufacture—Heat Treatment; Mal- 
leable Iron Castings—Heat Treatment; Steel Heat Treatment ; 
Titanium and Alloys—Heat Treatment; Tractors—Manufac- 
ture; Wire—Heat Treatment. 


Novel Form of Heat Treatment Reduces Foundry Rejects. 
Iron Age v 184 n 12 Sept 17 1959 p 116-18. “Determinant 
tempering” eliminates stress cracks formed during cooling, 
and improves tensile properties normally impaired by cracks, 
retained austenite, and C segregation; casting is subjected 
to isothermal treatment during cooling from solidification, at 
temperature at nose of S (TTT) curve; chart describes re- 
sponse of 8 ferrous and nonferrous compositions to treatment. 


Waste Disposal. See Industrial Wastes—Cyanides. 


HEATERS. See Automobiles—Heaters; Electric Heating; Heat- 
ing; Petroleum Refineries—Heaters; Water Heaters. 


HEATING 


See also Air Conditioning; Boiler Firing; Boilers; Diesel 
Engines--Waste Heat Utilization; Electric Heating; Electric 
Lighting—Heat Utilization; Fuels—Combustion; Heat Pump 
Systems; Infrared Heating; Thermoelectricity; Ventilation. 


Designing High Temperature Hot Water Heating System. 
Heating, Piping & Air Conditioning v 32 n 1 Jan 1960 p 221- 
40. Considerations governing application of system having 
HTHW boiler, expansion drum and pressurization system, 
piping system, pumps and heat transfer surface as_ basic 
components; methods for generating HTHW, boiler selection, 
expansion drum design and methods of pressurization to 
prevent flashing of HTHW to steam; considerations in pump 
selection, and design of distribution piping systems; systems 
applicable to schools, hospitals, military bases, shopping 
centers, airports, ete. 

Ducts of Asbestos—Cement, With Unobstructed Joints and 
Smooth Surfaces, Have 30% Lower Pressure Drop, D.W. 
FRENCH, T.R.GILIEN. ASHRAE J v 2 n 10 Oct 1960 p 
66-7, 110. Apparatus and procedures used for tests on ducts 
used for perimeter heating air distribution to provide design 
data; it is concluded that fewer joints and smoother wall 
cut down on pressure loss so that reduced loss is to be credited 
ar to type of joint and smoother and longer asbestos-cement 
ducts. 


Heat Requirements and ‘Heating Effects’, P.A.COLES. 
Instn Heating & Vent Engrs—J v 28 June 1960 p 82-107. 
Ways in which heat requirements should be adjusted to allow 
for effects of radiation, temperature gradient, height, etc, 
are discussed; published experimental data is reviewed with 
regard to comparative performances of various heating methods 
for office buildings; experiments comparing performance of 
radiators and skirting-board heating in rooms of house are 
described and results examined. 82 refs. 


Heizung-Lueftung-Klimatisierung. VDI Berichte v 38 1959 
121 p. Heating, air conditioning and ventilation; texts of 
17 papers presented at VDI conference in Stuttgart; Germany, 
Oct 1958, dealing with following subjects: Planning, con- 
struction and operation of oil-fired heating stations; heating 
of multi-story buildings, and single-pipe heating; floor heating 
and design; temperature conditions in heated rooms; problems 
of heat flow, noise in ventilators, refrigeration machine in air 
conditioning installations, ete. 


Intermittent Heating of Buildings by Off-Peak Electricity 
Supplies, E.HARRISON. Instn Heating & Vent Engrs—J v 27 
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Oct 1959 p 189-200 (discussion) 201-8. Thermal behavior of 
buildings when heated or cooled periodically, relative to design 
of systems using off-peak electricity; methods of calculating 
heating margins required for thermal comfort of building 
oceupants is considered in relation to radiant and convective 
heating, discussion of floor construction, screed thicknesses ; 
insulation and transmission rates, automatic control and 
fuel consumption. 

Methods for Laboratory Testing of Domestie Appliances, 
D.E.KIMBER, J.VENABLES. Inst Fuel—J v 32 n 226 Nov 
1959 p 510-19, 2 plates. Various methods developed by BCURA 
for assessing performance of solid-fuel-fired domestic appli- 
ances; design, description of apparatus and measurement of 
cage radiometer, aspirated hood for measuring convection 
output from appliances, and Angus box for measurement of 
chimney flow; validity of methods established by approval 
testing. 


Apartment Houses. See also Air Conditioning—Apartment 


Houses ; Heating—Houses. 


Gas-Fired Central Heating for London Flats. Heating v 22 
n 175 July 1960 p 255. Apartments have self-contained central 
heating by means of wall mounted Ascot G728 gas-fired unit 
with forced circulation of hot water through system of single 
and twin Steelrad panel radiators on % in. copper two- 
pipe cireuit; unit is fitted to wall above working area in 
kitchen with circulator located in sink cupboard; radiators 
are situated below windows in lounge bedrooms, kitchen, bath- 
room and hall; controls. 


Russian Engineer Writes on Single-Pipe Hot Water Heat- 
ing, I.LIVTCHAK. Air Conditioning, Heating & Vent v 57 
n 5, 6 May 1960 p 60-3, June p 66-9. Classification, sizing and 
control of single pipe hot water heating system used in Soviet 
Union for buildings four stories and over; to reduce sizing 
ealculations for systems with non-closing bypass V.I.PAN- 
YUSHKIN slide rule is used; slide rule is shown and examples 
illustrate its use. 


Vertically Zoned Hot Water System Heats 40-story Apart- 
ment Building ... Solves Problems of Wind, Stack Effect, 
G.T.LANG. Heating Piping & Air Conditioning v 32 n 4 
Apr 1960 p 128-30. Atlas Bldg in Buenos Aires, Argentina 
has 217 apartments, TV studio, two auditoriums and offices 
and is divided into 8 vertical zones each having separate 
converter and circulating pumps; zones are further divided 
into subzones according to exposure; heating system is forced 
circulation type hot water system; boiler plant comprises four 
steel tubular l-p boilers with 14 MM Btu/hr capacity; all 
radiators are recessed into walls. 


Bottling Plants. See Heating—Industrial Plants. 
Breweries. Efficiency for Brewery, G.R.STERN. Heating & Air 


Conditioning v 24 n 4 Apr 1960 p 362-6. Economic, design 
and equipment considerations governing heating of bottling 
and cask washing department, loading bay, engineering work- 
shops and stores, air conditioning or ventilation of tun and 
fermentation rooms, yeast stores, cold storage cellars, hop and 
beer stores. 


College Buildings. U of C Central Plant Marks 30 Years of 


Reliable, Low Maintenance Heating, L.R.FLOOK. Heating, 
Piping & Air Conditioning v 31 n 11 Nov 1959 p 97-101. 
University of Chicago’s 90 ft cubic plant houses four 1200 
hp coal fired water-tube boilers, producing 177,000 lb of 
steam/hr, which are fed by chain grate stokers; piping and 
controls arranged for independent boiler testing while in 
service; open water heaters reduce air content and desuper- 
heater limits upper steam temperature; 150 psig steam is 
conveyed via underground steam mains run in 6600 ft of 
walk-through tunnels. 


Control. See also Heating—Industrial Plants; Heating—Office 


Buildings; Heating—School Buildings. 


How to Control Make-up Air Heating Units, L.BURCH. 
Air Eng v 2 n 8 Aug 1960 p 24-9, 50, 52. Proper control can 
assure draft free distribution of air at desired temperature, 
freedom from coil freeze-up and maximum heating results 
at minimum costs; principles of control are outlined covering 
piping, modulating valve control, proportional control, coils, 
face and by-pass dampers, and other components and design 
features; diagrammatic sketches. 


Measuring Space Temperatures for Comfort Control, H. 
NORDEEN. Air Conditioning, Heating & Vent v 57 n 9 Sept 
1960 p 95-6, Factors involved in choosing most appropriate 
method of measuring space temperatures in comfort control 
applications for commercial and school buildings. 


Costs. See Boiler Firing—Coal; Heat Pump Systems; Heating 


—Solar. 


District. See also Steam Power Plants—West Germany. 


Back-Pressure Power Production for Industrial and District 
Heating in Sweden, O.BERG, C.ELGERUS, S.LALANDER. 
Heating v 22 n 176 Aug 1960 p 267-70. Principles, operation 
and design of back-pressure power installations which are 
used for district heating in residential areas; overall cost 
characteristics of back-pressure power; it is shown that large 
installations have low fixed costs and lower operating costs 


Domestic. 
Floors. 
Food Products Plants. 


Fuel Cells. 
Fuel Consumption. 


Gas. 


Geothermal. 
Hangars. 


Heat Losses. 
Heat Storage. 


THE ENGINEERING INDEX—1960 


HEATING—Continued 


than other thermal plants; in southern Sweden back-pressure 
plant can compete directly with hydropower. 


District Heating by Gas Turbine, L.WALTER. Heating & 
Air ‘Treatment Engr v 23 n 2 Aug 1959 p 42-3. Economic 
considerations leading to use of ‘Kraftwerk Vahr’ district 
heating scheme, having living accommodations for 40,000 
people, in Bremen, Germany; scheme uses two gas turbines 
in which combustion gases expand in h-p and l-p gas turbine; 
300 to 400 C exhaust gases from l-p turbine pass into heat 
exchanger, heat is transmitted to flow water for heating; 
intercooler uses heating system’s return water for cooling; 
return is heated and used in heating system. 


District Heating—Reminder, L.J.FISCHER. Heating & Vent 
Engr v 33 n 392, 393 Mar 1960 p 373-7, Apr p 425-30. Design 
and operation of Berlin-Charlottenburg heating system supply- 
ing domestic and public buildings with space heating and 
domestic hot water; construction of trenches in reinforced 
concrete; arrangement of three-pipe insulated system laid 
in inspection trenches from which water leakage is eliminated 
by sump pump; thermodynamic characteristics of pass out 
steam turbines for heat and power generation. 


Individual Installations in Practice in Rotterdam District 
Heating System, L.E.WISSE. Heating & Air Conditioning 
v 25 n 2 Aug 1960 p 146-7. Telephone exchange building is 
connected with town heating system by means of counter- 
current apparatus which is described; temperature of heating 
water for mechanical ventilating system is automatically con- 
trolled by two water temperature feelers; safety valve; 
Christian Huygens school is also connected to town heating 
system by counter-current apparatus and is controlled by 
automatic control valve in supply line of system. 


Rotterdam District Heating and Lessons Learned, J.VISSER. 
Heating & Air Conditioning v 25 n 1 July 1960 p 55-9. Aspects 
of municipal heating system; consideration of aspects of gen- 
eration of heat, mechanical equipment used in district station, 
pipeline system and performance results and experience gained. 


See Heating—Houses. 
See Heating—Radiant. 


Engineering Services at Dutch Margarine 
Factory, F.W.van de VEN, J.van der KULK. Heating v 22 n 
175 July 1960 p 244-9. Factory in Rotterdam, Holland cover- 
ing area of 430,000 sq ft and producing 3500 tons/week of 
margarine and edible fats has 4 oil fired boilers to provide 25 
to 35 tons/hr of steam; generating station has primary and 
extraction turbines, and 220 kw converter; water supply 
station has two 600 cu m and two 300 cu m centrifugal pumps ; 
eold supplies obtained from 3 Linde and 6 Grosso compressors 
and one condenser; air supply is provided by three air com- 
pressors located in generating station. 


See Fuel Cells. 


How Much Fuel Oil? Charts Give Answer, 
H.L.BRYMAN. Plant Eng v 13 n 11 Nov 1959 p 123-4. With 
data on heat loss, degree days, and outside temperature, 
charts enable simple determination of amount of fuel oil 
required for space heating; three examples provided, which 
demonstrate simplicity of determinations. 


Laesst sich die Wirtschaftlichkeit der Raumheizung verbes- 
sern? W.PAUER. Gesundheit-Ingenieur v 81 n 2 Feb 1960 
p 33-8. Improving economy of room heating; new calculations 
are presented on effects of various construction methods, 
materials, and insulations, as they affect heat consumption 
and cost of heating. 


See also Heating—Apartment Houses. 


Wirtschaftliche Erkenntnisse bei der Verwendung des Gases 
zur Raumheizung, W.GILS. Gas- u Wasserfach v 101 n 31 
July 29 1960 p 777-85 (discussion) 785-8. Economic experience 
with application of gas for space heating; gas consumption 
during different periods of year and week days in West and 
East Germany. 


See Flow of Fluids—Pipes. 


Jet-Age Hangars Get Radiant Heating, Snow Melting. 
Airy Conditioning, Heating & Vent v 57 n 8 Aug 1960 p 98-9. 
Nose dock type hangar sheltering power and nose sections of 
military bombers and tankers has in-the-floor radiant heating 
to provide uniform warmth in dock and automatic snow melt- 
ing to eliminate snow and ice at hangar door; both systems 
employ networks of wrought iron piping which circulate hot 
water for heating and mixture of hot water and antifreeze for 
snow melting; system also keeps hangar floor dry by speeding 
water evaporation after snow and ice melt from aircraft. 


See Heating—Houses. 
See also Heating—Solar. 


Hot Water Storage and Waste Heat Recovery, W.SHORT. 
Heating v 22 n 172 Apr 1960 p 124-9. Practical methods 
of recovering waste heat from industrial processes by means 
of hot water storage; problem of water heating in industry, 
avoiding peak loads on steam plant, and relative merits of 
steam and hot water storage are considered ; _waste heat 
recovery from vapor and process effluents is examined; use of 
hot water accumulator, 
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Houses. See also Electric Heating; Farms—Power Supply; 
Gas Appliances—Standards; Heat Pump Systems; Heating— 
ereemony Houses; Heating—Fuel Consumption; Heating— 
olar. 


Dealing with Condensation in Dwellings. Insulation (Lond) 
v 4 n 3 May-June 1960 p 131-2. Design factors such as back- 
ground heating, thermal insulation, ventilating moisture to 
open air and favorable orientation are considered relative 
to reducing condensation in houses and apartment houses; 
effect of heating plant and insulation on incidence of conden- 
sation; precautions required when intermittent heating is 
used; interstitial condensation; alternative solution. 


Electrically Heated Ceiling for House. Heating & Vent 
Engr v 83 n 394 May 1960 p 511. Installation by Burgess 
Products Ltd, Hinckley, Leics, is system of radiant heating 
combining thermal properties of Burgess acoustic tile with 
form of radiant heating using electricity as heat source; 
ceiling is composed of white, semigloss chamfered edged panels 
in various colors; main advantage for system is speed with 
which thermostat reacts to conditions, thereby reducing 
unnecessary use of electricity. 


Measurements of Air Movements in House Using Radioactive 
Tracer Gas, A.H.HOWLAND, D.E.KIMBER, R.F.LITTLE- 
JOHN. Instn Heating & Vent Engrs—J v 28 May 1960 p 57-71. 
Investigation to assess role played by ventilation, under given 
conditions, in creating comfortable environment and how 
heating systems may be designed so as to insure that design 
ventilation rate is achieved; results for various sections of 
house are discussed in detail. 


Piping and Pick-up Factors for Automatically Fired One- 
Pipe, Hot Water and Steam Systems, W.S.HARRIS, R.R. 
LASCHOBER, C.FAN. ASHRAE J v 1 n 10 Oct 1959 p 
57-62. Tests on various heating systems to supply data con- 
cerning effect of piping size and pick-up factor on perform- 
ance of residential hot water and steam heating systems and 
to provide basis for determining minimum piping and pickup 
factor to be used; results are examined; fuel consumption. 


Statistical Method for Determining Heat Losses in Elec- 
trically Heated Residences, E.E.LINDEN. AIEE—Trans vy 79 
pt 2 (Applications & Industry) n 47 Mar 1960 p 35-6. Present 
standards for heat loss calculations, which have their origin 
in fuel-fired systems, do not wholly apply to calculation for 
electric comfort heating; method of recording and obtaining 
actual heat-loss check on electrically heated residences by 
statistical analysis of monthly or bimonthly kw-hr billing 
figures, eliminating need for costly test metering facilities. 
Paper 60-28. 


Industrial Plants. 
Systems. 


Applying Industrial Unit Heaters, R.C.TENNEY. Mill & 
Factory v 65 n 4 Oct 1959 p 94-5. Methods for selection, loca- 
tion and spacing of heaters which distribute warm air over 
large areas or supply fresh, tempered make-up air to balance 
exhaust of process smoke and fumes in industrial plants; 
types of heaters; ideal installation comprises minimum num- 
ber of units, having heating capacity to offset transmission 
and infiltration losses or ventilation load, while circulating 
cubic contents of space approximately 3 times per hr, at 
temperature not exceeding 140 F. 


Heating With Infra-Red. Safety Maintenance v 119 n 2 
Feb 1960 p 25-6. Seven gas-fired units rated at 168,000 
Btu/hr maintain 70 F temperature in one half of concrete 
block appliance company building—other half used for storage 
and is unheated; requires no warm up period; ceramic burner 
element key to efficiency of system; heat thermostatically 
controlled, with automatic shut-off in case of pilot failure. 


How to Apply Direct Fired Heaters, M.H.STERN. Heating, 
Piping & Air Conditioning v 32 n 3, 4 Mar 1960 p 138-40, 
Apr p 163-5. Mar: Effective air flow is major factor in deter- 
mining number and location of units to satisfy heating needs 
in industrial plants; seven points are given as guides to 
determine best heater locations; method of calculating effec- 
tive air throw; role of ducts and nozzles in solving certain 
air distribution problems is explained. Apr: Procedure de- 
seribed for replacing air exhausted from building by makeup 
air which must be heated to avoid discomfort to occupants ; 
to determine size of direct fired heaters for this purpose fol- 
lowing factors must be known: air quantity exhausted, out- 
door design temperature, discharge air temperature required ; 
examples demonstrate method. 


See also Doors—Air Curtains; Heat Pump 


How to Design Fuel Oil Piping Systems for Direct Fired 
Heater Installations, M.H.STERN. Heating, Piping & Air 
Conditioning v 32 n 7 July 1960 p 130-3. Procedure for fuel 
oil supply line design for heaters in industrial plant which 
comprises: locating heaters on floor plan according to air 
distribution requirements, selecting tank location, determining 
total hourly fuel consumption rate of each heater to be 
served by system, determining oil viscosity and ambient 
temperature surrounding pipe, selecting pipe size based on 
viscosity fuel flow rate and pressure drop, selecting oil pump 
based on operating head and circulation rate and determining 
oil storage capacity; problem illustrates method. 
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HPAC Services Meet Peak Demands of New Soft Drink 
Bottling Plant. Heating, Piping & Air Conditioning v 3l1n 
11 Nov 1959 p 110-11. Facilities at Pepsi-Cola’s bottling plant, 
Louisville, Ky, comprise two 121 hp, oil or gas burning, I-p 
packaged boilers supplying 2 psi steam for plant heating, and 
heating hot water storage tank and process steam for auto- 
matic bottle washers; syrup mixing and storage rooms served 
by 147,000 Btu/hr heating-ventilating unit heated by 20 
vertical unit heaters having 2,424,000 Btu/hr capacity; 14 
garage units have 2,568,000 Btu/hr capacity. 


HTHW Serves Process Heating, Comfort Needs of New 
Plant, R.R.EIBER, W.S.ROGERS. Heating, Piping | & Air 
Conditioning v 31 n 10 Oct 1959 p 109-11. Mechanical and 
operating features of installation at Cutler-Hammer plant at 
Lincoln, Ill, using h-p steam for process heating, and HTHW 
for process and building heating which is supplied by two 
25 million Btu/hr hot water generators, fired automatically, 
using either natural gas or No. 6 fuel oil; 550,000 cfm chilled 
water system air conditions six separate areas; controls. 


Packaged Heat-Air System Balances Plant’s Air Supply, 
R.H.ESHELMAN. Iron Age v 185 n 2 Jan 14 1960 p 68-70. 
Air Starvation is problem in metalworking plants where ex- 
haust systems necessary for grinding, paint spraying, oil mist, 
heat treatment, chemical processing, and other operations 
subject workers to rarified atmosphere of partial vacuum with 
simultaneous removal of heat during winter production; de- 
scription of warm air supply system installed at Chrysler Corp 
plant, which creates positive pressure by supplying 25,000 cfm 
in excess of exhaust system of 425,000 cfm, and has resolved 
problem. 


Possible Troubles and Dangers with Steam-heating Systems, 
E.INGHAM. Heating & Vent Engr v 33 n 392 Mar 1960 p 
370-2. Difficulties encountered in factory steam piping, water 
hammer its cause and solution, method for removing air from 
system, use of valve to reduce steam pressure, and valve 
sizing and maintenance. 


Pressurizing High Temperature Water Systems, J.S.BLOS- 
SOM, P.H.ZIEL. ASHRAE J v 1 n 11 Nov 1959 p 47-54. 
Design criteria for pressurization above atmospheric to prevent 
steam formation at water temperatures above 212 F, and for 
maintaining proper pressure in industrial central heating plant 
systems; pressurization methods include using elevated tank 
hydraulic pump, saturated steam cushion, mechanical steam 
cushion, and mechanical gas cushion; selection of gas for pres- 
surization; cost of two pressurization methods. 


Radiant Heat Control in Industrial Plants, W.G.HAZARD. 
ASHRAE J v 1n 11 Nov 1959 p 78-7. To reduce excessive 
thermal conditions causing discomfort in industrial operations, 
AHVR factors are examined relative to control methods for 
radiated, radiant and infrared heat; factors governing cooling 
by non-refrigerating method, such as air washer to supply 
air for cooling excessively hot environments. 


6 Ways to Recover Heat in Factories, R.N.BECKER. Air 
Eng v 2 n 11 Nov 1960 p 38-42, 54, 58. Deseription of methods 
employed by AC Spark Plug Div, Gen Motors Corp to recover 
heat produced by machines and processes which would other- 
wise be dissipated to atmosphere, and which results in re- 
duction of overall plant heating costs; 6 case histories are 
described where internal plant heat gain was successfully and 
economically utilized. 


Ultra-Modern Engine Plant Demands Unique Heating, Ven- 
tilating Systems, L.S.RIES. Heating, Piping & Air Condition- 
ing v 32 n 5 May 1960 p 99-104. Winter and summer operating 
eycles of system at General Motors Diesel Engine Diy plant; 
fundamental principle of system installed depends on delivery 
of high velocity air at 1800 to 2000 fpm at elevation 10 ft 
above floor; ventilation installation is based on design factor 
of 60% of engine total test loading; facility has 19 package 
steam unit heaters each rated at 20,000 cfm with each unit 
discharging through two ducts; control systems. 


Uses HTHW for Heating—and Cooling too, C.RODGERS. 
Plant & Power Services Engr v 1 n 3 July 1959 p 20-1, 49. 
Lambert-Hudnut’s new manufacturing laboratories at Lititz, 
Pa, feature tandem heating and refrigeration system whose 
automatic operation has set new standard in low first-cost 
investment, high efficiency, and minimum maintenance; 
advantages in use of high-temperature hot water (HTHW) 
system to operate both heating and air conditioning equip- 
ment. 


Infrared. See Infrared Heating. 


Laboratories. See also Heat Pump Systems. 


Heating and Ventilating Offices and Laboratories at Nu- 
clear Research Centre, Heating v 22 n 175 July 1960 p 235-9. 
Heating at C.A.Parsons & Co, Ltd, is based on use of off-peak 
electricity ; fabric losses are compensated for by electrical floor 
warming and air heating is by medium pressure hot water 
from thermal storage system; year round cooling is provided 
by 280 ton refrigeration plant supplying chilled water to air 
cooling batteries and unit fan coolers. 


Nuclear Power. Riscaldamento industriale mediante impianti a 
vapor d’acqua, L.CHIAPPA. Termotecnica vy 13 n 11 Nov 


HEATING—Continued 


1959 p 527-30. Industrial heating by steam plants; considera- 
tion on problem of application of nuclear reactors ; character- 
istics of industrial steam heating plants operating in Italy; 
possibilities and conditions for utilization of nuclear plants. 


Office Buildings. See also Air Conditioning—Office Buildings ; 
Heat Pump Systems. 


Advanced Plenum System for Birmingham Offices. Heating 
vy 22 n 171 Mar 1960 p 95-7. Warm air plenum system in 5- 
story building produces 6 air changes/hr in summer and 65 
F in winter with supply and extraction of air taking place 
through perforated false ceiling; penthouse on roof houses 
central plant comprising air filter of 20 cells, 500,000 Btu/hr 
oil fired air heater, main and extract fan rated at 10,000 
and 8000 cfm, respectively; two zones in building are con- 
trolled by motorized dampers. 


Automatic Boiler Plant at NCB Headquarters. Heating v 
122 n 176 Aug 1960 p 291-2. 6 floor, 500 roof office building in 
London uses four Trianco fully automatic magazine type 
heating boilers which are self-feeding and have 2x10° Btu/hr 
capacity; these carry heating load and supply domestic hot 
water through two. 600 gal vertical storage calorifiers; for 
summer 500,000 Btu/hr self feeding semi-automatic boiler 
provides hot water; coal bunkers and conveying system; water 
temperatures in boilers are linked with fan motors and oper- 
ate under control of adjustment immersion thermostat. 


Flexibility with Design, N.R.JUNKISON. Heating & Air 
Treatment Engr v 23 n 4 Oct 1959 p 86-8. Penthouse central 
heating installation at Albion House, London, England uses 
two Potterton 3 series 6 Section Rex units having combined 
rated output of 1,500,000 Btu/hr; each boiler is fitted with 
governor, combined safety lighting, flame failure and pres- 
sure cut off device and relay valve; pump system comprises 
two “Criton’”’ accelerators each having 90 gpm duty; com- 
pensating equipment and flue are described. 


Heat New, Unusual ASM Building with three Different 
Methods, D.LNACHMAN. Heating, Piping & Air Conditioning 
vy 82 n 3 Mar 1960 p 105-8. Wall fin tubing at large glass 
eurtain wall, radiant floor panels within exposed floor slab 
of second floor, and warm air circulation through air handling 
ducts and units are used to heat new American Society for 
Metals building; building has large glass area and exposed 
floors projecting from floor below; design provides for future 
air conditioning; three heating systems that give desired de- 
gree of comfort are integrated into structure. 


Heating with Light, J.B.BROWDER. Elec Light & Power v 
88 n 15 Aug 1 1960 p 71-3. Example of Georgia Power Co 
office building to show how thermal properties of light sources 
in integrated lighting and air conditioning systems can be 
utilized to improve overall lighting design and to gain econo- 
mies in installation and operation; dual duct system with 
mixing boxes is employed for utilizing heat from lighting 
system. 


Influence of Thermal Mass of Heating Plant during Pre- 
Heating, N.S.BILLINGTON. Instn Heating & Vent Engrs—J 
v 28 Aug 1960 p 179-81. Calculation of heat output and 
temperature rise, and-.variation of radiator surface and water 
equivalent for installation consisting of boiler, radiators, and 
associated pipework to determine effect of thermal mass of 
radiator system; it is found that reduction in thermal plant 
capacity enables same rapidity of heating up to be achieved 
bi smaller boiler which would also yield small saving of 
uel. 


More Problems Presented by “Skyscrapers”, A.A.CORNELL, 
L.L.JONES. Heating & Air Treatment Engr v 23 n 2 Aug 
1959 p 40-2. Consideration of heat loss, solar, and building 
radiation, summer and winter ventilation, thermal insulation, 
and water pressures and their influence upon system to be 
adopted, its distribution and location of plant for office build- 
ings of 20 stories or over; it is shown that high buildings call 
for full air conditioning on upper floors, that building is best 
served by low or medium pressure heating system, and that 
control systems should be flexible enough to suit tenants’ needs. 


Self-Contained Units Heat, Cool New Office Building—to 
Meet Year ’round Comfort Requirements, L.SMITH. Heating 
Piping & Air Conditioning v 382 n 9 Sept 1960 p 116-19. 
Design of units, for heating and cooling Boston, Mass office 
building, which are rated at 11,500 Btu/hr for cooling and 
17,000 Btu/hr for heating; units which serve each bay com- 
prise: outside air louver, wall box, heating section and cool- 
ing chassis; all units are electrically connected in four groups 
to central panel on each floor; heating unit comprises finned 
coil, two double inlet centrifugal blowers connected to 115 w 
single phase capacitor motor and heating coil. 


Separate Systems Meet Tenant Control Demands, W.KIT- 
CHEN. Heating, Piping & Air Conditioning v 32 n 9 Sept 
1960 p 107-10. Design considerations for Toronto, Ont, office 
building which uses steam turbine operated fan unit heaters 
with steam supplied from two 80 hp packaged boilers in 
building basement for heating; features of heating control 
system; air conditioning is separate; 150 ton centrifugal 
refrigeration machine provides continuous circulation of 
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chilled water to air conditioning units on each floor; supply 
air is distributed in ceiling space between structural slab and 
suspended metal pan acoustic ceiling. 


Through Two Years’ Successful Operation in this Building 
—Heat Pump Reclaim System Proves New Design Approach, 
N.HILL. Heating, Piping & Air Conditioning v 32 n 9 Sept 
1960 p 93-102. Design considerations for heat pump reclaim 
system serving Oklahoma Office building addition which has 
heat, taken from artificial cooling load applied to refrigera- 
tion machine, which is then added to heat of compression and 
total is rejected to building for heating; factors such as 
weather statistics, load variations, control and ventilation 
requirements and economy of reclaim cycle are examined. 


Western Massachusetts Electric Evaluates Off-Peak Heat 
Storage, J.M.TURNBULL. Elec World v 153 n 12 Mar 21 
1960 p 77-9, 142. Year-round heating and cooling system of 
Western Massachusetts Electric Co’s new headquarters build- 
ing in West Springfield; system combines high efficiencies of 
heat pump and economy of off-peak heat accumulator. 


See Heating—Radiant. 


Scientific Basis of Design of Large Poultry 
Houses, C.N.DAVIES. Instn Heating & Vent Engrs—J v 
28 July 1960 p 125-35. Relationship between biological and 
engineering factors, heat balance and insulation, and ventila- 
tion are considered relative to design of poultry houses which 
will maintain suitable temperature in cold weather while 
avoiding excessive fuel consumption and _ restricting air 
changes; equations are formulated for problem with limited 
number of variables namely heat and moisture output of birds, 
venilation rate, temperature and humidity of outside atmos- 
phere. 


See also Heating—Hangars; Heating—School Build- 
ings; Infrared Heating. 


Effect of Coverings on Emission of Heated Floors, J.C. 
MARECHAL. Heating & Vent Engr v 34 n 396 July 1960 
p 7-10. Methods used for tests on thermal conductances of 
various types of floor coverings ranging from high density 
ceramic tiles to highly insulating felts; properties measured 
of all samples were: weight per unit area, density and 
resistance, equivalent conductivity was also calculated; results 
examined in detail. 


Engineer Looks at Direct Fired Radiant Heating, H.I.MIL- 
LER, Jr. Air Conditioning, Heating & Vent v 57 n 8 Mar 
1960 p 65-8. Advantages and disadvantages of radiant units, 
placed overhead and which expose to their surroundings 
ceramic elements heated to bright red glow by direct com- 
bustion of gas on element surface; heat distribution, flue 
gases, condensation, heater placement, instrumentation and 
controls, maintenance, and costs are considered; installations 
in foundries and garages. 

Heating an ‘unheatable’ building. Gas v 35 n 7 July 1959 
p 71-3. Construction equipment maintenance shop installed 
24 angle mounted heaters each with two rayheads and eight 
with four rayheads, with each rayhead generating 12,000 Btuh 
and radiating over 54 sq ft; system was designed to raise 
indoor temperature to 65 F, at 20 F outdoor temperature; 
thermostat and solenoid valve at each heater control system ; 
unit operates on natural gas and can use LP gas; costs; sys- 
tem has 100% combustion efficiency and requires no warm-up. 


High Intensity Infrared Radiant Heating. Heating, Piping 
& Air Conditioning v 31 n 11 Nov 1959 p 139-54. Fundamentals 
of thermal radiation from viewpoint of application to space 
heating; heat exchange calculations, effect heating has on 
comfort sensations, factors governing selection and installation 
of unit, control systems, and operating costs. 


High-Pressure Radiant Heating for Diesel Depot. Engineer- 
ing v 190 n 4927 Sept 23 1960 p 421. Heating system for 
Finsbury Park locomotive maintenance facility; main shed 
is steel frame structure with single span of 111 ft 6 in.; to 
distribute heat in working zones, high temperature dual strip 
panels 10-in. wide are suspended over platforms, with lights 
carried at intervals between them; low temperature panels 
are fixed under T-shaped platforms; radiant panels are heated 
by water at 150 psig. 


Off-Peak Floor Heating, H.H.BRUCE. Instn Heating & Vent 
Engrs—J v 27 Aug 1959 p 121-34 (discussion) 135-53. Design 
factors for projects using cables imbedded in floor screed 
so that heat continues to be emitted when electricity is off ; 
results obtained from ERA off-peak floor heating tests and 
operating data obtained from installations in apartment 
houses and office buildings, are considered in developing tenta- 
tive design basis for these heating installations. 


Panel Heating, D.RUDD. Heating & Vent Engr Vv 33 n 392 
Mar 1960 p 382-7. Design, performance characteristics, manu- 
facture and installation, recovery time, control and application 
of thermal storage for embedded low temperature radiant 
installation which raises temperature of all enclosing surfaces 
so that room mean temperature reaches comfort level; system 
is applicable to industrial, commercial and domestic buildings. 


Radiant Energy Solves Problem of Warehouse Heating, 
R.F.SHARON. Iron Age v 185 n 12 Mar 24 1960 p 96-7. 
Thompson-Ramo-Woolridge uses 16 gas fired infrared radiant 
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heaters, manufactured by Panelbloc Div Bettcher Mfg Corp, 
to heat 31,000 sq ft in 40 yr old warehouse; principles of 
design, construction, and operation fully described. 


Successful Radiant Heating with Thermoplastic Pipe. Air 
Conditioning, Heating & Vent v 57 n 10 Oct 1960 p 99-100. 
Warehouse at Biggs Pump and Supply, Lafayette, Ind uses 
polyethylene pipe buried in concrete floor in which 110 F 
water at 15 psi was pumped to prevent condensation on sheet 
metal stock; installation procedure; it is found that despite 
fact that polyethylene is poorer conductor than metal, there 
is little difference in radiant heat emitted by either material 
through concrete. 


Waermephysiologische Berechnungen bei Heizdecken, Strahl- 
platten und Infrarotstrahlern, A.KOLLMAR. Gesundheits- 
Ingenieur v 81 n 3 Mar 10 1960 p 65-84. Physiological heating 
calculations of ceiling heaters, radiator plates, and infrared 
radiators ; admissible heat effects of heaters based on general 
heat transfer theories and on biophysics of human comfort. 


Railroad Repair Shops. See Heating—Radiant. 


School Buildings. See also Heat Pump Systems; Heating—Con- 
trol; Heating—District. 

Economical Heating for This New School was Achieved by 
—Combining Electric Heating Coils with Gas-Fired Warm 
Air Perimeter System, J.B.OLIVIERI. Heating, Piping & 
Air Conditioning v 32 n 8 Aug 1960 p 118-19. Cost analysis 
of combination warm air heating and electric resistance 
heaters based on full heating for 40 hr/week using warm 
air perimeter system with ducts embedded in concrete slab 
around perimeter of building, which introduces air into room 
through continuous supply outlet incorporated into wall-to-wall 
bookease; system had first cost of $1.25/sq ft; also applicable 
to churches, office buildings and similar structures. 


Heat, Ventilate New High School Campus Many Different 
Ways, W.B.KOERNER. Heating, Piping & Air Conditioning v 
31 n 12 Dec 1959 p 108-10. American high school built for US 
Air Force dependents in England, has four oil fired package 
boilers, each rated at 2 million Btu/hr, generating 200 F hot 
water conveyed through underground mains to all buildings; 
dining hall is heated by unit heaters and radiant baseboard 
heating, academic block ventilated by four exhaust systems 
and heated by baseboard extended surface natural convection 
heating elements; costs. 


Prefab Radiant Panels, Packaged Units Heat and Ventilate 
Six-Building Campus, R.BURGETT. Heating, Piping & Air 
Conditioning v 32 n 10 Oct 1960 p 121-3. Design of hot water 
radiant heating system supplemented by individual air han- 
dling units which provide outside air to each building of 
Fred W. Heinold Junior High School, Cincinnati, Ohio; system 
uses radiant panels and individual heat exchanger-air han- 
dling units both supplied by same central hot water source; 
space saving advantage of central heating plant is enhanced 
by design utilizing 40 F temperature drop to permit smaller 
supply lines, suspended radiant panels and use of dd 
spaces above toilet areas to house ventilation equipment. 


School Heating Job Shows: Vacuum Steam -+ Outdoor 
Reset = Simple, Reliable Heating Control, A.KRAPEK. 
Heating, Piping & Air Conditioning v 32 n 7 July 1960 p 
97-9. Design of system, which comprises vacuum sized mains, 
heavy oil preheating equipment, oil burner, high firebox 
welded steel boiler, pneumatic individual room control, out- 
door resent control and main line control valve; vacuum 
regulator operates high vacuum pump on and off to maintain 
vacuum range of return lines as dictated by outdoor con- 
troller; vacuum in return lines acts upon control valve dia- 
phragms which regulate steam entering system; feature is 
uniform flow of controlled steam to all heating units and 
overall economy. 

Which is Best Heating and Ventilating System for This 
School? J.S.MINGES. Air Conditioning, Heating & Vent v 
57 n 3 Mar 1960 p 61-4. Use of heating and ventilating sys- 
tem rating chart for determining best system for particular 
schoo] of particular design in given locality; chart overcomes 
tendency to favor commonly favored systems and permits 
engineering judgment to quantitatively evaluate series of 
design considerations; example in selecting system for pro- 
posed Torrington, Conn, high school. 


Shopping Centers. See Heating—Store Buildings. 


Solar. See also Furnaces, Laboratory—Solar; Houses; Power 
Generation—Solar; Solar Radiation. 


Derivations of Several ‘‘Plate-Efficiency Factors’? Useful in 
Design of Flat-Plate Solar Heat Collectors, R.W.BLISS, Jr. 
Solar Energy v 3 n 4 Dec 1959 p 55-64. All variables influenc- 
ing efficiency can be combined into single “efficiency factor” ; 
efficiency factors are more or less design constants of particu- 
lar collector design, and only slightly influenced by operating 
conditions; mathematical derivations for, several efficiency 
factors for various types of collectors. 


Optimum Storage of Heat with Solar House, E.SPEYER, 
Solar Energy v 3 n 4 Dec 1959 p 24-48. Calculations on 
economic feasibility of solar heating (and cooling) for differ- 
ent localities in United States; results presented in terms of 
maximum cost/sq ft of solar collector which can be afforded 
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if solar system is to be competitive; sunny mountainous 
regions, with cold winters are most favorable areas; efficiency 
and capacity of energy storage and possibilities of saving sum- 
mer heat for winter use; long-term storage found less eco- 
nomical than short-term. 


Selective Radiation Coatings. Preparation and High Tem- 
perature Stability, P-KOKOROPOULOS, E.SALAM, F.DAN- 
IELS. Solar Energy v 3 n 4 Dee 1959 p 19-23. Selective radia- 
tion coatings suitable for operation at high temperatures 
with focused sunlight are described ; coatings of CuO and Cos0x 
on polished nickel, silver, and platinum have high absorptivity 
for solar radiation and low emissivity in infrared when 
heated; they are stable at high temperatures. 


To Practical Solar Heat, H.E.VOEGELI. ASHRAE J v2n 
8 Mar 1960 p 68-70. Heat and power may be derived from sun 
through reflective conical collectors, and stored for future use 
in tanks of water, or in tanks in power generating plants 
for immediate use; heat may be provided from storage tanks 
until water temperature reaches 100 F, at which point 
auxiliary heat pump would cut into service; cooling system 
also is possible; 50 ft cone with 1956 sq ft of collecting area 
has theoretical capacity of 359,904 Btu per hr. 


Water Heating, Space Heating, and Space Cooling. Solar 
Energy v 3 n 3 Oct 1959 p 21-30. Three papers delivered 
at 1959 Conference of Advisory Council, Association for 
Applied Solar Energy: Solar Water Heating and Space Heat- 
ing in Florida, E.FARBER, 21-5; Solar Energy Research: 
Some Australian Investigations, R.N.MORSE, 26-8; Solar 
Water Heating in Great Britain, HEYWOOD, 29-30. 


What Future for Solar Heating? R.C.JORDAN. ASHRAE 
Jv2n1 Jan 1960 p 74-7. Costs and thermodynamics involved 
in selection of various types of solar collectors; heat storage 
capacity of various working media; architectural considera- 
tions in mass use of solar collectors; components of solar 
heating systems. 

Store Buildings. Designing HTHW Heating for Shopping Cen- 
ters, A.LKKRAPEK. Consulting Engr, (St. Joseph, Mich) v 14 
n 3 Mar 1960 p 126-8. Examination of various systems shows 
advantages of high temperature hot water central heating; 
boiler requirements; use of nitrogen charged pressure system 
is proposed which requires full pressurization, accomplished 
through vertical pressure tank which also acts as expansion 
tank and boiler water feed receiver; method of installing 
distribution piping. 

Swimming Pools. Two Village Open-Air Swimming Pools in 
West Germany, L.J.FISCHER. Heating v 22 n 175 July 
1960 p 240-3. Outdoor pool at Hilders uses infrared, electri- 
cally operated installation and curtains to heat pergola for 
bathers; changing rooms back of pergola, and lavatories are 
also kept warm; total air heating equipment amounts to 35 
electric infrared tubular heaters and 10 electric pipe coils; 
pool water treatment equipment and methods; installation 
at Tann is described. 

Telephone Exchanges. See Heating—District. 

Underground. Underground Heat Distribution Systems. Nat 
Research Council—Bldg Advisory Board—Publ n 660 1959 37 
p. Study used heat pipes to formulate criteria by which dis- 
tribution system could be selected, applied, installed and main- 
tained for maximum life within economic limitations; conduit 
systems, soil survey, system efficiency, field and laboratory 
tests, insulation materials, waterproof coatings for conduits, 
manholes, expansion provisions, single and multiple pipe in- 
stallation, cathodie protection, excavation, trenching and back- 
fill, and installation practices are discussed; committee recom- 
mendations are given. 

Warehouses. See Heating—Radiant. 


Waste Heat Utilization. See Heating—Heat Storage; Heating 
—Office Buildings. 

Zone Control. See Heating—Office Buildings. 

HEATING, INDUSTRIAL. See Industrial Heating. 

HEATING AND POWER PLANTS. See Gas Turbine Power 
Plants; Heating; Steam Power Plants. 

HEATING AND VENTILATION. See Air Conditioning; Heat- 
ing; Ventilation. 

HEATING BOILERS. See Boiler Firing; Boilers; Heating; 
Water Heaters. 

HEATING ELEMENTS. See Electric Heating Elements. 

HEATING FURNACES. See Furnaces, Heating. 

HEAVY MEDIA SEPARATION. See Coal Preparation—Heavy 
Media Separation; Concrete Aggregates; Diamond Mines and 
Mining—South Africa; Ore Treatment—Heavy Media Sepa- 
ration. : 

HEAVY WATER 

See also Deuterium; Nuclear Reactors. 

Davlenie para T:0, M.M.POPOV, F.I.TAZETDINOV. Atom- 
naya Energiya v 8 n 5 May 1960 p 420-4, Vapor pressure of 
T20 ; method and results of pressure determination for tritium 


waste containing 83.4 and 98.1 mol % of T20O in temperature 
yange 12-95 C, 


HEAVY WATER—Continued 


Deuterium-Austausch in fluessig-fluessig-Extraktionskolon- 
nen, R.HAUL, A.E.GINSBERG, E.ROSE. Chemie-Ingenieur- 
Technik v 31 n 12 Dec 1959 p 766-72. Deuterium exchange in 
liquid-liquid extraction columns; in connection with question 
of whether heavy water can be obtained economically with 
liquid-liquid extraction methods by chemical exchange proc- 
esses, kinetics of deuterium exchange in sieve-plate column 
have been investigated. 23 refs. 

Deuterium by Hydrogen Distillation, BSSCHLATTERER, W. 
LEHMER, W.BALDUS. Institut Int du Froid—Annexe au 
Bul—Commission 6, Karlsruhe, 1958 p 41-51. Separation of 
two natural hydrogen isotopes, hydrogen and deuterium by 
means of continuous distillation to produce heavy water; 
conditions of vapor pressure ratio and relative volatility are 
determined for separation of HD from ortho-hydrogen; flow- 
sheet of Linde hydrogen distillation plant is included. 


Effects of Linear Energy Transfer on Radiolysis of Water 
and Heavy Water, E.COLLINSON, F.S.DAINTON, J.KROH. 
Nature (Lond) v 187 n 4736 Aug 6 1960 p 475-7. To investi- 
gate effect of changing linear energy transfer along a-par- 
ticle track, aqueous solutions of 0.1 N H2SO; containing fer- 
rous ions, ceric ions, or ceric and thallous ions were irradiated 
by a-particle source; isotope effect for tritium f- and Po 
a-particles is similar in magnitude and sign to that observed 
for gamma and X-rays; D202 forms at same rate as H2O:, 
but reaches higher steady-state concentration. 


Eine Tieftemperaturanlage zur Gewinnung von schwerem 
Wasser, J-LHAENNY. Schweizer Archiv v 26 n 3 Mar 1960 p 
115-29. Low temperature industrial plant of Emser Werke, 
Domat/Ems, for production of heavy water; principle of 
heavy water production; design and operation of plant; plant 
uses oilless compressors with labyrinth pistons and high 
speed expansion turbines for hydrogen, without any nitrogen 
precooling; high vacuum insulates all heat exchangers, tur- 
bines, and control units. 


Future for Cheap Heavy Water, F.T.BARR, W.P.DREWS. 
Chem Eng Progress v 56 n 3 Mar 1960 p 49-56. Condensed 
report of work done by Esso Research and Engineering Co 
on economic survey of 98 processes for US Atomic Energy 
Commission; alternatives to existing methods for manufac- 
ture of heavy water; only initial, or first stage concentration 
was evaluated, since cost of other stages would be small; 
eight promising methods are considered. 


Heavy Water: French Research and Processing, F.R.PAUL- 
SEN. Nuclear Energy Oct 1960 p 471-8. French interest in 
heavy water includes present use as moderator in fission 
reactors, and future use in fusion reactors for power produc- 
tion; various reactions of induced radioactivity, and applica- 
tions of heavy water are discussed. 


Heavy Water Production in Sweden, B.J.ERIKSSON. Nu- 
clear Eng v 5 n 52 Sept 1960 p 409-12. Swedish power reactor 
development program is largely concentrated on natural 
uranium-heavy water system; survey covers estimated heavy 
water requirements, hydrogen-sulphide process, design study 
for 40 ton/yr D20 plant, and cost estimates and analyses. 


Heavy Water Production in USA, V.R.THAYER. Nuclear 
Power v 5 n 46 Feb 1960 p 108-11. Manufacturing facilities 
of Du_ Pont & Co at Dana and Savannah River, and their 
operation are described; three separate processes in series 
are H2S- water dual temperature exchange (GS process), dis- 
tillation of water, and electrolysis of water; economic analysis 
indicates that both capital and operating costs can be reduced 
in future plants; tabular data. 


La production de l’eau lourde dans J’usine pilote de Tou- 
louse, P.AKAR. Nature (Paris) n 3301 May 1960 p 196-9. 
Production of heavy water in Toulouse pilot plant; tech- 
niques, based on distillation of liquid hydrogen. 


O termodinamicheskikh svoistvakh obychnoi i tyazheloi vody 
V.A.KIRILLIN, S.A.ULYBIN. Teploenergetika v 6 n 12 Dec 
1959 p 77-80. Thermodynamic properties of usual and heavy 
water; general consideration of thermal properties of D0, 
based on experimental study of its density. 


Production of Heavy Water, W.P.BEBBINGTON, V.R. 
THAYER. Chem Eng Progress v 55 n 9 Sept 1959 p 70-8. 
Engineering details of Spevack or GS process for production 
of heavy water from natural water by dual temperature ex- 
change using hydrogen sulphide; basic element is pair of gas- 
liquid contacting towers; process design, materials of con- 
struction, control of hazards, plant performance, production 
rates, ingredients and services are discussed; system includes 


facilities for reworking diluted heavy water returned from 
reactors. 


Promyshlennoe poluchenie tyazheloi vody, M.P.MALKOV. 
Atomnaya Energiya v 7 n 2 Aug 1959 p 101-9. Industrial 
production of heavy water; review of economics and tech- 
nology | of heavy water production, suggesting low-tempera- 
sa distillation and hydrogen sulphide methods as best. 18 
refs. 

Secrets of Low-Cost Heavy Water, R.A.LABINE. 

Eng v 66 n 21 Oct 19 1959 p 170-3. Intricate system of ae 
stage flow and heat exchange makes dual-temperature ex- 
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change process commercially feasible; process in operation at 
Savannah River, SC, plant of AEC, involves three heat-saving 
innovations : interstage flow of hydrogen sulphide and water, 
direct-indirect humifidication cycle, hydrogen sulphide strip- 
ping; flow sheet. 


Swedish Heavy Water Process—2, B.J.ERIKSSON. Chem & 
Process Eng v 41 n 2 Feb 1960 p 53-7. Manufacturing plant 
design study of Swedish process for producing heavy water 
by _dual-temperature isotope exchange between hydrogen sul- 
phide and water; factors for optimum design of full-scale 
plant and economics involved; cost of £10/lb is economically 
feasible, even with industrial rate of amortization and with 
such small plant as one producing 25 tons per yr. 


Thermal Conductivity of Heavy Water Between 75 and 260 
C at Pressures up to 300 atm, H.ZIEBLAND, J.T.A.BURTON. 
Int J Heat & Mass Transfer v 1 n 2-3 Aug 1960 p 242-54. 
Thermal conductivity of heavy water having isotopie purity 
of 99.85% was measured with vertical coaxial cylinder ap- 
paratus; critical pressure (218 atm) is included in pressure 
range; results exhibited same general trend as for water, ex- 
cept that values were always lower; pertinence to use in 
atomic power plants as reactor coolant and moderator. 


See Gears—Helical. 
HELICAL SPRINGS. See Springs—Helical. 


HELICOPTERS 


See also Aircraft—VTOL-STOL; Airports—Helicopter ; For- 
est Fires and Protection; Vehicles—Ground Effect. 


Annual Review of Rotary Wing Aircraft. Am Helicopter 
v 54 n 6 Jan 1960 p 11-20. Existing models, name of manu- 
facturer, main characteristics and specifications listed; photo- 
graphs. 

Comparison of Current Operational Rotor Systems and 
Rotor Having Floating Hub and Offset Coning Hinges, M.D. 
MARKS. Am Helicopter Soc—J v 5 n 4 Oct 1960 p 138-23. 
Design and operational features of rotor system XV-1, devel- 
oped by Helicopter Eng Div of McDonnell Aircraft Corp; 
operational features, such as stability, vibrations, performance 
capability, fatigue, maintenance, etc, are discussed in light of 
what has been demonstrated by rotors of 31- and 75-ft diam. 


Development and Tests of Multi-Bladed Semi-Rigid Rotor 
Systems, W.L.CRESAP. Am Helicopter Soc—J v 5 n 2 Apr 
1960 p 3-12. Outline of program, undertaken by Bell Helicop- 
ter Corp for US Army XH-40 (HU-1 series) Utility Helicop- 
ter, during course of which four different rotors were built 
and tested; characteristics of original Bell rotor, underslung 
feathering axis, multibladed, and flex beam rotor; model 47 
and model XH-40 helicopter tests and results. 


Dynamic-Model Investigation of Damping of Flapwise 
Bending Modes of Two-Blade Rotors in Hovering and Com- 
parison with Quasi-Static and Unsteady Aerodynamic Theories, 
M.A.SILVEIRA, G.W.BROOKS. NASA—Tech Note n D-175 
Dec 1959 30 p. At low values of inflow, damping essentially 
oscillates between structural and quasi-static values; reduc- 
tions in damping are consistent with trends predicted by 
existing 2-dimensional unsteady aerodynamic theory. 


Dynamics of Rotor Controlled by Aerodynamic Servo Flaps, 
P.R.PAYNE. Aircraft Eng v 31 n 369 Nov 1959 p 330-9. 
Theory developed describes dynamic behavior, control angles 
to trim and stability derivatives of aerodynamic servo- 
controlled rotor; analysis is restricted to constant chord rotor 
blades which are torsionally deformed by servo flap to give 
changes in rotor pitch angle; applicability to blades with 
offset or ‘stiff’ flapping hinges, or to cantilever rotors, which 
ean be simulated by rigid blade with stiff hinge; equations 
developed are presented in matrix form, suitable for com- 
puter coding. 

Effect of Blade Cutout on Power Required by Helicopters 
Operating at High Tip-Speed Ratios, A.GESSOW, F.B. 
GUSTAFSON. NASA—Tech Note n D-382 Sept 1960 18 p. 
Numerical study of effects of blade cutout (varying from 
0 to 0.5 of rotor radius) on power required by rotor traveling 
at tip-speed ratios of 0.3, 0.4, and 0.5; substantial reductions 
in profile-drag power were indicated when cutout was varied 
from 0 to 0.3 of radius. 


Effectiveness of Propellers at High Speeds, S.PIVKO. Air- 
craft Eng v 31 n 370 Dee 1959 p 360-4. Operating conditions 
of conventional airfoil type propeller or helicopter rotor in 
both subsonic and supersonic regions are separately con- 
sidered, in absence of direct shock and blade interference 
effects and other disturbances; performance is approximately 
predicted by applying conventional strip-type analysis and 
results of 2-dimensional airfoil theory. 


Effects of Control-Response Characteristics on Capability 
of Helicopter for Use as Gun Platform, R.J.PEGG, A.B.CON- 
NOR. NASA—Tech Note D-464 Sept 1960 17 p. Flight tests 
were performed to ascertain steadiness and ability to hold on 
to target of helicopter employed as gun platform ; flying 
qualities for tasks which included pop-up and swing around 
improved with increases in control power and damping; wind 
direction is also important consideration. 


HELICOPTERS—Continued 


Equations for Induced Velocities Near Lifting Rotor With 
Nonuniform Azimuthwise Vorticity Distribution, H.H.HEYSON. 
NASA—Tech Note n D-394 Aug 1960 25 p. Mutual interfer- 
ence between rotors, wing, and tail of helicopter has large 
effect upon overall performance and stability of aircraft; 
equations are developed for all three induced velocity com- 
ponents at arbitrary point and for arbitrary harmonic of 
vorticity distribution. 

Experimental Investigation of Pressure Fluctuations on 
Flat Plate and Cylinder in Slipstream of Hovering Rotor, 
J.W.McKEE. NASA—Tech Note n D-112 Sept 1959 15 p. 
Pressures found to have high positive peaks at blade passage 
intervals were most pronounced when models were positioned 
close to plane of rotor and pressure orifices were near edge 
of slipstream where they were subject to highest slipstream 
dynamic pressure. 


Experimental Smoke and Electromagnetic Analog Study of 
Induced Flow Field About Model Rotor in Steady Flight 
Within Ground Effect, R.B.GRAY. NASA—Tech Note n D-458 
Aug 1960 32 p. Effect of proximity of ground causes various 
changes in flight characteristics of helicopter rotors; proposed 
technique for obtaining quantitative information about flow 
field involves study of vorticity distribution in wake with 
initial emphasis being directed toward trailing-vortex system 
shed from blade tips; method used and results obtained. 


Flying-Qualities Study of Small Ram-Jet Helicopter, A.B. 
CONNOR, R.J.TAPSCOTT. NASA—Tech Note D-186 Apr 
1960 22 p. Ratios of control power to inertia and of damping 
to inertia were higher than those for helicopters studied pre- 
viously and resulted in generally satisfactory handling quali- 
ties; study is extension of work reported in NASA—Tech 
Note n D-58. 


Ground Effect for Lifting Rotors in Forward Flight, H.H. 
HEYSON. NASA—Tech Note D-234 May 1960 14 p. Theoreti- 
cal analysis indicates that ground effect decreases rapidly 
with forward speed; decrease of ground effect with increasing 
height above ground is greater in forward flight than in 
hovering. 


Helicopter as Competitive Transport Vehicle, R.B.LIGHT- 
FOOT. Am Helicopter Soc—J v 5 n 8 July 1960 p 3-11. 
Helicopter is compared with other hypothetical forms of aerial 
transportation; study is made of mission calling for 40 pas- 
sengers to be carried 300 mi; operating costs are analyzed in 
comparison with VTOL vehicles of tilt wing and lift fan 
types; it is found that downwash characteristics of high disk 
loading aircraft are prohibitive due to high fuel consump- 
tion, short hover time and super hurricane wind effects; 
operating costs of helicopter are lower than VTOL aircraft. 


Helicopter Rotor Model Research at Massachusetts Institute 
of Technology, J.ZVARA, N.D.HAM. Am Helicopter Soec—J 
v 5n1 Jan 1960 p 24-30. Helicopter rotor models, constructed 
and treated in Aeroelastic and Structures Research Labora- 
tory Wind Tunnel of MIT; details of techniques for investi- 
gating rotor blade rigid flapping, feathering, and in-plane 
motion; rotor blade frequency response to arbitrary inputs, 
rotor hub vertical and in-plane shears, rotor blade flutter for 
various root restraints, and chordwise center of gravity loca- 
tions. 


Helicopters of World. Flight v 77 n 2672 May 27 1960 p 
711-18, 725-30. Review of current and projected types; refer- 
ence made to Great Britain and products of its leading com- 
panies; data also given for Brazil, Canada, Czechoslovakia, 
France, Germany, Italy, Netherlands, Poland, Spain, USSR 
and United States. 


High-Yip-Speed Static-Thrust Tests of Rotor Having NACA 
63(215»A018 Airfoil Sections With and Without Vortex Genera- 
tors Installed, J.P.SSHIVERS. NASA—Tech Note D-376 May 
1960 21 p. Program to obtain data on thick airfoils to be used 
for pressure-jet rotor system; hovering performance of rotor 
for tip Mach number from 0.27 to 0.76 and corresponding 
blade tip Reynolds number range; performance characteris- 
tics of thick airfoils may be seriously limited by stall start- 
ing at trailing edges of airfoils; hovering performance of 
rotor with vortex generator compared with smooth-blade 
rotor. 


a ] 
L’Helicoptere engin de levage, R.G.ARNOULT. Technique 
Moderne v 52 n 2 Feb 1960 p 91-3. Helicopter as materials 
handling tool; some recent achievements of helicopters in 
transport of materials for erection of pylons in mountainous 
areas, and for transport of pipe lines and derrick equipment 
in desert regions given; cost analysis of materials handling 
by helicopter, even now less than cost of pack mules or 
human porterage, indicates further reduction when use of 
helicopters becomes more widespread. 


Measurements of Time-Averaged and Instantaneous In- 
duced Velocities in Wake of Helicopter Rotor Hovering at 
High Tip Speeds, H.H.LHEYSON. NASA—Tech Note n D-393 
July 1960 44 p. Measurements were obtained as great as 1100 
and 900 fps respectively; results indicate that small effects 
on wake with increasing Mach number are primarily due 
to changes in rotorload distribution resulting from changes in 
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Mach number rather than to compressibility effects on wake 
itself: no effect of tip Mach number on instantaneous veloci- 
ties was observed. 


Natural Frequencies in Bending of Twisted Rotating and 
Nonrotating Blades, G.ISAKSON, J.G.EISLEY. NASA—Tech 
Note D-371 Mar 1960 67 p. Effect of twist on natural fre- 
quencies of tapered nonrotating blades and effect of twist 
and blade angle of rotating blades are shown by means of 
charts: Raleigh-Southwell procedure for determining effect 
of rotation on natural frequencies of beam vibration is 
evaluated. 


Normal Component of Induced Velocity for Entire Field 
of Uniformly Loaded Lifting Rotor with Highly Swept Wake 
as Determined by Electromagnetic Analog, W.CASTLES, Jr, 
H.L.DURHAM, Jr, J.KEVORKIAN. NASA—Tech Report 
R-41 1959 23 p. Values are presented in form of charts and 
tables; comparisons of computed and analog values for in- 
duced velocity indicate that latter are sufficiently accurate 
for engineering purposes. 


Note on Calculation of Helicopter Performance at High- 
Tip-Speed Ratios, A.GESSOW. NASA—Tech Note n D-97 Sept 
1959 13 p. Performance procedure is described that accounts 
for exact orientation and magnitude of rotor resultant force 
vector; procedure utilizes existing rotor performance charts 
and is applicable to operation at high tip speed ratios above 
approximately 0.3. 


Note on Mean Value of Induced Velocity for Helicopter 
Rotor, H.H.HEYSON. NASA—Tech Note D-240 May 1960 
26 p. Exact equivalence in results of momentum and vortex 
theory is shown; erroneous results may be incurred if incon- 
sistent set of assumptions is used to formulate vortex theory. 


Potential of Helicopters and VTOL Aircraft, B.KELLEY. 
Aero/Space Eng vy 19 n 3 Mar 1960 p 61-4. Characteristics of 
helicopter which contributed to its suecess are hoverability, 
autorotation, and downwash velocity; commercial applica- 
tions of small and large utility and passenger carrying heli- 
copter, tabulation of VTOL and V/STOL research aircraft 
projects, for period 1950-1958, and their principles of opera- 
tion. 


Reduction of Bending Moment at Root of Rotor Blade, H.P. 
van LEEUWEN. Aircraft Eng v 32 n 380 Oct 1960 p 309-10. 
It is shown that reduction of bending moments may be 
achieved by replacing elastic beam-type flapping hinge by 
stacked leaf-springs having same overall bending stiffness 
but no shear stiffness; reduction becomes more pronounced 
when tensile load on flapping hinge is increased. 


Research and Design Progress Toward High Performance 
Rotary Wing Aircraft, P.L.MICHEL. Am Helicopter Soc—J 
v 5 n 2 Apr 1960 p 20-30. Approach taken by Sikorsky Air- 
craft, Stratford, Conn, and efforts made which include de- 
velopment of satisfactory rotor control and power transmis- 
sion systems, all metal rotor blade, and general improvement 
of flying qualities; results indicate that helicopter can be 
designed to achieve speeds in region of 175 to 200 knots by 
various means involving negative blade twist, increased rotor 
solidity, and use of auxiliary forward propulsion. 


Response of Rotor Lift to Increase in Collective Pitch in 
Case of Descending Flight, Regime of Rotor Being Near 
Autorotation, J.REBONT, J.SOULEZ-LARIVIERE, J.VA- 
LENSI. NASA—Tech Translation n F-18 Apr 1960 5 p. Ele- 
mentary calculation inspired by classic treatment for steady 
state permits determination of induced velocity and overall 
lift of rotor as function of collective pitch for all values of 
advance per turn; nature of lift response is shown to be func- 
tion of rate of pitch change. Translated from Acad des Sci- 
ences—Comptes Rendus, Sept 1 1958. 


Rotors Over Chicago, J.WAGNER. Shell Aviation News n 
263 May 1960 p 10-16. Operation and service of Chicago Heli- 
copter Airways, devoted to combined mail and passenger serv- 
ice; Chicago’s airport complex; comparison of ground-to-air 
service over routes involving factors of both convenience and 
cost; maintenance and operation record; promotion program. 


Static-Stability Measurements of Stand-on Type Helicopter 
with Rigid Blades, Including Comparison with Theory, G.E. 
SWEET. NASA—Tech Note n D-189 Feb 1960 50 p. Results 
include measurements of forces and moments and static sta- 
bility derivatives determined from these measurements; pitch- 
ing moments and static stability derivatives for isolated 
rotors are compared with rigid-rotor theory. 

Summary of Operating Conditions Experienced by Two Heli- 
copters in Commercial and Military Operation, A.B.CONNOR, 
L.H.LUDI. NASA—Tech Note D-251 Apr 1960 16 p. Survey of 
flight conditions under which helicopter engaged “in airmail and 
passenger operations and helicopter engaged in military tac- 


tical evaluations were operated; tables and graphs present 
results obtained through use of NASA helicopter VGHN 
recorders. 

Wind-Tunnel Study of Response in Lift of Rotor to Increase 


in Collective Pitch in Case of Vertical Flight Near Autorota- 
tive Regime, J.REBONT, J.VALENSI, J.SOULEZ-LARI- 
VIERE, NASA—Tech Translation n F-17 Apr 1960 4 p. It is 
shown by calculations of preceding note that effect on lift 
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of rotor due to increase in effective collective pitch, while in 
course of steady descending vertical flight near autorotative 
regime, depends essentially upon speed of pitch change; 
experiment confirms result. Translated from Acad des Sci- 
ences—Comptes Rendus Sept 8 1958. 


Aerial Jeep. See Helicopters—Piasecki. 

Anti-Submarine. See Aircraft, Military—Anti-Submarine. 
Blades. See Aluminum and Alloys—Anodie Oxidation. 
Convertible. 


Convertiplanes in Commercial Operation, D.E. 
POSTLE. ASME—Paper 60-Av-4 for meeting June 5-9 1960 
4 p. Basie requirements of short haul transportation and 
flight characteristics necessary; convertiplane considered is 
Fairey Rotodyne powered by two Rolls-Royce Tyne turboprop 
engines, carrying 54 to 65 passengers at cruising speed of 
200 mph, available for commercial operation in 1964; un- 
loaded rotor principle permits higher operating speed than 
that of true helicopter; comparison of travel time and cost of 
transportation. 


Crane. See Helicopters—McDonnell. 
Design. Aerodynamic Parameters Selection in Helicopter De- 


sign, LA.SIKORSKY. Am Helicopter Soc—J v 5 n 1 Jan 1960 
p 41-60. Study presenting fundamental equations and charts; 
helicopter development history; aerodynamic considerations 
in hovering and vertical flight with formulas and charts for 
preliminary estimation of thrust and power required; aero- 
dynamic considerations in forward flight; limitation imposed 
by stall and compressibility in hovering, vertical climb, and 
forward speed. 61 refs. 


Consideration of Human Factors in Helicopter Design, W.G. 
MATHENY. AGARD—Report n 238 May 1959 (received Sept 
1960) 15 p. Human factors problem affecting operation and 
control is examined dealing with stability of vehicle and dis- 
play of information to pilot to enable him to operate aircraft 
under instrument conditions. 


Electric Line Construction. See Electric Lines—Construction. 
Engines. See also Aircraft Engines; Aircraft Engines, Jet and 


Turbine—Napier; Aircraft Engines, Jet and Turbine—Pratt 
and Whitney. 


Gas Turbines for Helicopters, A.W.MORLEY, W.R.CUSH- 
ING. Am Helicopter v 54 n 6 Jan 1960 p 6-8, 21. Analysis of 
free turbine vs fixed turbine for helicopter mechanical drive; 
it is shown that advantages and disadvantages are equally 
divided between two forms of engine, more outstanding claims 
by free turbine being linked with some minor problems which 
do not appear in fixed turbine engine. 


Helicopter-Engine Acceleration-Time Requirements Based 
On Pilot Demand During Recovery From Landing Flareouts, 
A.B.CONNOR. NASA—Tech Note D-370 May 1960 11 p. 
Flight measurements showing times used by pilots to acceler- 
ate engine from low to full power in maneuver, considered 
to make greatest demand on engine response time, show that 
engine that accelerates from low to full power within 3.0 sec 
would satisfy maneuver requirements for light and medium 
weight helicopters. 


Helicopter Turbine Power Servo, A.W.MORLEY. Control v 
2n 17, 18 Nov 1959 p 98-7, Dee p 111-14. Explanation of 
principle of power servo, considering helicopter rotor as 
power control; discussion of power off case, harmonic loads 
on rotor, engine design, time constant of engine, difficulties 
with twin engines, simulator studies of load shielding, auto- 
operation with failed engine, and engine control; how full 
integration of engine and helicopter requires transfer of 
master engine control from pilot to rotor. 


Nelson H63-C Helicopter Engine, T.NELSON. SAE—J v 68 
n 9 Sept 1960 p 74-5. 2-stroke engine employs unusual fea- 
tures to meet basic requirements of aircooling, light weight, 
small size, and high horsepower output with extreme reli- 
ability; problem of cooling was solved by using fiberglas 
shroud to direct and enclose cooling air, coupled with formed 
aluminum fan; crankcase compression seal and construction 
details of crankcase which is 2-piece, magnesium alloy casting, 
divided horizontally; crankshaft is made of nitralloy steel 
A-132 and all bearing surfaces are nitrided; specifications. 


Vertical Transport Business, R.L.CUMMINGS, Jr. Roy 
Aeronautical Soc—J v 64 n 592 Apr 1960 p 199-205 (discus- 
sion) 205-10. Objectives and requirements of direct service 
operation, carried out by New York Airways Ine; company 
replaced its fleet of single piston engine helicopters with mul- 
titurbine_ Vertol 107 helicopters, powered by two (or three) 
General Electric T-58 gas turbines; curves relating to transi- 
tion from single piston to multiturbine helicopters show 
relation between fleet potential and subsidy per available seat 
mile; ground handling efficiency; future plans. 


Exhibitions. See Aircraft Exhibitions. 
Flutter. Het flutteronderzoek voor het  hefschroefvliegtuig 


“Kolibrie’’, H.BERGH. Ingenieur v 72 n 7 Feb 12 1960 p 
L19-21. Analysis of flutter of ‘‘Kolibrie’” helicopter; study 
made by Dutch National Aeronautical Laboratory reported, 


On Periodicity of Pitching Flutter of Low Pitch Rotary 
Wings, T.CHUBACHI. Tohoku Univ—Faculty of Eng—Tech- 
nology Reports v 24 n 1 1959 p 87-51. Theoretical and experi- 
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mental investigations carried out on flutter characteristics of 
low pitch rotary wings; it was found that mode of oscillation 
is purely pitching at incipience and ratio of frequency to 
rotary speed is related to number of blades. 


Ground Effect. See also Vehicles—Ground Effect. 


Helicopter and Ground Effect Machines, E A.FRADEN- 
BURGH. Am Helicovter Soc—JT v 5 n 4 Oct 1960 n 24-23. 
Ground effect of helicopter is described in terms of perform- 
ance effects and hovering flow mechanics: data indicate that 
helicopter in ground effect requires only minor increase in 
power during transition to forward flight, and only small 
losses of ground effect occur when hovering over sloped sur- 
face; comparison of lifting efficiencies of helicopter and 
peripheral jet ground effect machines shows that latter can 
not compete with helicopter for many missions. 


Wind-Tunnel Investigation of Small-Scale Model of Aerial 

Vehicle Supported by Tilting Ducted Fans, C.C.SMITH, Jr. 
NASA—Tech Note n D-409 Aug 1960 17 p. Model had three 
ducted fans arranged in triangular fashion that tilted rela- 
tive to airframe for forward flight; results of tests to deter- 
mine static longitudinal and lateral stability characteristics 
and comparison with tandem fixed-duct configuration: tilting 
duet arrangement has less nose up pitching moment and less 
sitie longitudinal instability than tandem fixed-duct arrange- 
ment. 
Hiller. Flying Hiller UH-12E, J.FRICKER. Aeorplane & Astro- 
nautics v 99 n 2553 Sept 23 1960 p 453-5. Design features and 
handling impressions of new commercial helicovter ; max gross 
weight 2750 lb; max speed 96 mph; range 242 mi. 


Instruments. Navigation and Hovering System for Helicopters, 


M.BERRY. Am Helicopter v 54 n 7 Apr 1960 p 12. Navigation 
set AN/APN-130 developed by Ryan Electronics Div permits 
sustained precise automatic hovering and accurate navigation 
under all conditions in flight; continuous wave doppler system 
is designed as all-weather ground velocity indicator for heli- 
copters, airships, and aircraft having hovering and negative 
speed capabilities and operating in frequency band at 13,300 
Mc; set embodies advanced transistorization and etched wir- 
ing techniques. 


Jet Propelled. See Helicopters—Engines. 
Manufacture. See also Aircraft Manufacture. 


Adhesive-Bond Testing. Aircraft Production v 22 n 2 Feb 
1960 p 75-7. Electronic bond-testing instrument developed by 
Fokker to measure properties of cured adhesive layer of heli- 
copter blades; basic principle of instrument is that of intro- 
ducing rapidly-fluctuating shear loads into adhesive bond and 
measuring simultaneously response of adhesive to loading and 
stresses caused by it; details of tester, interpretation of re- 
sults, and production applications. 

How Parsons Bond Helicopter Blades, D.WARD. Machine 

& Tool Blue Book v 55 n 1 Jan 1960 p 115-18, 120, 122. Build- 
ing up root-end construction on metal rotor blades by adhesive 
bonding of steel to aluminum and aluminum to aluminum, as 
well as silver brazing of steel to steel; Plastilock sheet film 
used as adhesive material on laminated metal parts; bonding 
operations. 
McDonnell. Evolution of McDonnell Model 120 Crane Helicop- 
ter, L.R.NOVAK. Am Helicopter Soc—J v 5 n 1 Jan 1960 
9-23. Background of development and basic design philosophy 
applied; turbine compressor engines selected were modifica- 
tions of AiResearch GTC 85-20; engine operation ; component 
design ; flight test developments; tabulation of estimated per- 
formance summary; schematics and photographs. 


Military. See also Helicopters—Piasecki. 


Proposed Design—Travois X2, L.E.MUELLER. Am Heli- 
copter v 54 n 6 Jan 1960 p 9-10. Travois K2 is 4-seat military 
air jeep of all metal construction with coaxial, semi-rigid, 
unarticulated rotors turning inside coaxial ducts; it has 
cruising range of 220 mi, fuel capacity for 30 gal, speed maxi- 
mum of 135 mph, and cruising speed of 112 mph; engine is 
of vertical shaft type; advantages include inherent stability 
in hovering, maneuvering, and high speed forward flight. 


Summary of Operating Conditions Experienced by Three 
Military Helicopters and Mountain-Based Commercial] Heli- 
eopter, A.B.CONNOR. NASA—Tech Note n_ D-432 Oct 1960 
21 p. Flight conditions comprising flight profiles of helicopters 
are presented with tables and graphs giving results obtained 
through use of NASA Helicopter VGHN recorders. 


Noise. Controlled Experiment on Perception of Helicopter 
Rotor Noise, G.W.CROSSE, I.M.DAVIDSON, T.J.HARGEST, 
M.J.PORTER. Roy Aeronautical Soc—J v 64 n 598 Oct 1960 
p 629-32. Experiment was conducted with 1000 subjects to 
establish some measure of disturbance value of rhythmic or 
amplitude modulated simulated rotor noise; provisional find- 
ings summarized. 


New Techniques in Helicopter Noise Reduction, H.STERN- 
FELD, Jr. Am Helicopter Soce—J v 5 n 1 Jan 1960 p 2-8. Ad- 
vances in field of noise control, and design considerations in- 
volved in treatment of new generation of turbine powered 
helicopters as exemplified by VERTOL 107, which provided 
data and case history described; acoustic test program; data 
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analysis; techniques used relating to fuselage structure, cabin 
enclosure, windows, and cockpit treatment. 


Piasecki. Development of Piasecki “Sky-Car”’, F.N.PIASECKI. 
Am Helicopter Soc—J v 5 n 1 Jan 1940 p 31-40. Background 
of development and design, construction and testing of two 
research vehicles for exploration of aerial jeep concept: basic 
principles of ducted propeller; general arrangement of Pia- 
secki Model 59-K aerial jeen; structural details; full scale 
ground test rig and free flight tests; potential military and 
civilian applications. 

Saunders-Roe. Rotoreycles by Saunders-Roe. Aerovlane & As- 
tronauties v 98 n 2516 Jan & 1960 p 40-1. Ten XROE-1 1-man 
Rotoreyele helicopters are being built by Saunders-Roe, Ltd 
with all proprietary items, including engine, electrics, main 
rotor blades and instruments supplied from United States; 
portable helicopter can easily be folded for transport to form 
compact package; its empty weight is 300 lb: powered by 
Nelson H438-B 4-cyl air cooled 2-stroke engine, Rotoreycle has 
2-bladed main rotor with small servo rotor and conventional 
tail rotor: technical data and schematics. 

Sky Car. See Heliconters—Piasecki. 

Stahility. See als) Heliconters—Design. 

Avoidance of Ground Resonance, H.L.PRICE. Aircraft Eng 
v 32 n 376, 377 June 1960 p 156-60, July p 195-200. Examina- 
tion of way in which ground resonance properties of helicop- 
ter depend on fuselage damping, blade damping, drag hinge 
offset, inter-blade spring stiffness, blade mass and angular 
velocity of rotor as specified by given parameters; method of 
exact stability criteria for helicopters on isotropic supports; 
geometry drawing stability boundaries as remaining param- 
eters vary is studied; case of rotor having inter-blade friction 
damping as against viscous damping. 

ISR—Inherently Stable Rotor Systems, E.K.LIBERATORE. 
Am Helicopter Soc—J v 5 n 4 Oct 1960 p 3-12. Two aircraft 
stabilizers are described, applicable to helicopters and ducted 
fan type flying platforms; both utilize same principle; physi- 
cal principles and analytical solutions; hovering case for each 
eraft is treated analytically. 


Stall. Comparison of Calculated and Measured Stall Boundaries 
of Helicopter Rotor at Advance Ratios from 0.3 to 0.4, J.L. 
McCLOUD III, G.B.McCULLOUGH. NASA—Tech Note n 
D-73 Sept 1959 28 p. Results of study with emphasis placed on 
prediction of retreating blade stall; performance characteris- 
tics computed by method of NACA Tech Note 3747 are com- 
pared with previously measured characteristics of geometri- 
cally similar rotor; agreement was good in operational re- 
gions free of blade stall; computed propulsive force was 
greater and computed torque was less than corresponding ex- 
perimental values. 

Full-Seale Wind-Tunnel Tests of Blowing Boundary-Layer 
Control Applied to Helicopter Rotor, J.L.MecCLOUD III, L.P. 
HALL, J.A.BRADY. NASA—Tech Note n D-335 Sept 1960 
34 p. Stall boundaries show leading-edge blowing boundary 
layer control application delayed retreating blade stall in ad- 
vance ratio region of 0.34 to 0.46; midchord blowing had no 
effect at advance ratios of 0.34 and 0.39. 


Tables and Charts for Estimating Stall Effects on Lifting 
Rotor Characteristics, A.GESSOW, R.J.TAPSCOTT. NASA— 
Tech Note D-243 May 1960 45 p. Rotor characteristics were 
calculated by numerical methods for rotor having rectangular 
blades with —8° of twist with use of representative set of 
airfoil section lift and drag characteristics covering 180° 
angle-of-attack range; of interest in estimating blade motion, 
performance, stability derivatives, and load factors of lifting 
rotors. 

Surveying Applications. See Geological Surveys—Canada. 
Testing. See also Helicopters—Stall. 


Compressibility Effects on Hovering Performance of Two- 
Blade 10-ft-Diameter Helicopter Rotor Operating at Tip Mach 
Numbers up to 0.98, J.W.JEWEL, Jr. NASA—Tech Note 
D-245 Apr 1960 28 p. Purpose of test was to check structural 
integrity of blades; however, because data at tip Mach num- 
bers near speed of sound are meager, measured rotor thrust 
and torque characteristics were obtained simultaneously with 
structural tests and are subject of report. 


Development and Flight Testing of Helicopters, G.J.SAR- 
STED, A.V.COLES. Roy Aeronautical Soe—J v 64 n 592 Apr 
1960 p 211-19 (discussion) 220-8. Ground and flight develop- 
ment phases of helicopters produced by Bristol Aircraft Ltd, 
in particular Type 192 tandem rotor helicopter; routine engi- 
neering tests associated with product development such as 
material control, casting and forging strength tests, system 
functioning etc, are dealt with; testing state from _ early 
“hardware”, and component test rigs to structural and 
flight clearance of prototype. 


Flight Evaluation of Several Spring Force Gradients and 
Bobweight in Cyclic-Power-Control System of Light Heli- 
copter, D.L.MALLICK, J.P.REEDER. NASA—Tech Note 
D-537 Oct 1960 9 p. Flight-test program conducted with 
helicopter having power control system to determine what 
control forces would be desirable for various modes of flight ; 
six different configurations were evaluated; evaluation was 


620 THE ENGINEERING INDEX—1960 


HELICOPTERS—Testing—Continued 


purely qualitative, made up of opinion of eight research 
pilots: feel spring of 14 Ib/in. and bobweight of 14 lb/g 
provided desirable control feel forces. 


Jet-Boundary Corrections for Lifting Rotors Centered in 
Rectangular Wind Tunnels, H.H.HEYSON. NASA—Tech Re- 
port n R-71 1960 91 p. Theory is developed and numerical 
corrections are computed; at high speeds, corrections are same 
as those for wing; at low speeds, there is large upwash at 
rotor; numerical results for two wind-tunnel-wall configura- 
tions, one completely closed, and other closed on bottom only. 


Vibrations. Dynamic Absorbers in Rotating System of Heli- 
copters, R.R.LYNN. Am Helicopter Soc—J v 5 n 4 Oct 1960 p 
34-44. Results of investigations at Bell Helicopter Co show 
that rotating absorbers can significantly alter response char- 
acteristics of rotor system; inherent damping is shown to be 
important factor in defining these characteristics; important 
reductions in rotor stresses and/or pylon vibrations can be 
obtained by use of such device. 


Flight Measurements of Effects of Blade Out of Track on 
Vibration Levels on Tandem Rotor Helicopter, L.H.LUDI, J.E. 
YEATES, Jr. NASA—Tech Note D-364 May 1960 26 p. Re- 
sults show how vibration level changes because of one blade 
on front rotor being out of track for range of out-of-track 
values; calculations which enable prediction of vibration due 
to out-of-track blade in hover are discussed. 


Vertical Vibrations of Helicopter Rotor Blades, A.MARI- 
NESCU. Revue de Mecanique Appliquee v 4 n 1 1959 p 19-27. 
Simple method for study of rotor blade vibration in vertical 
plane is presented; it is applied for hinged and cantilever 
blades; determination of resonance angular velocity in range 
of useful angular velocities of helicopters. 


Vibration Absorber for Two-Bladed Helicopters, T.LAUFER. 
NASA—tTech Translation F-43 Nov 1960 14 p. Study and pos- 
sible use of dynamic damper; some theoretical results and 
method for calculating horizontal damper are _ presented. 
Translation from Technique at Science Aeronautiques, n 
Aug 1959, p 231-5. 

HELIPORTS. See Airports—Helicopter. 
HELIUM 


See also Gases—lIonization; Geochemistry—Helium; Heat 
Transfer—Gases; Natural Gas. 


Absorption by Gaseous Helium in Extreme Ultraviolet, N.N. 
AXELROD, M.P.GIVENS. Phys Rev v 115 n 1 July 1 1959 
p 97. Spectral absorption by gaseous helium at room tempera- 
ture is measured in region 550 to 150 A; comparison with 
previous experimental and theoretical data. 


Compressibility of Helium-Nitrogen Mixtures, J.E.MILLER, 
L.STROUD, L.W.BRANDT. J Chem Eng Data v 5 n 1 Jan 
1960 p 6-9. For design and control of processes for separating 
helium from natural gas, compressibility factors were deter- 
mined for 15 mixtures of He and N2 at 70 F and at pressures 
to 4000 psia; work used method of E.S.BURNETT; results in- 
dicate that over wide range of compositions, compressibility 
factor for mixture is greater than that of either pure com- 
ponent. 


Condensation of Supersaturated Het Vapor in Cloud Cham- 
ber, M.H.EDWARDS, W.C.WOODBURY. Can J Physics v 38 
n 8 Mar 1960 p 335-45. Critical supercooling required to 
produce visible condensation in pressure-limited adiabatic ex- 
pansions of pure saturated Het vapor was determined; con- 
densation thresholds measured using starting temperatures 
from 4.2 to 1.7 K; supersaturations calculated without assum- 
ing that expanding gas is ideal; mechanism of condensation 
discussed; authors conclude that present theory of homogene- 
ous nucleation is inconsistent with data. 21 refs. 


Determining Trace Impurities in Grade-A Helium, C.G. 
KIRKLAND, L.W.BRANDT, W.M.DEATON. US Bur Mines 
—Report Investigation n 5644 1960 12 p. Device concentrates 
impurities in helium by freezing them out in coil-and-trap 
assembly cooled by liquid helium; known volume of helium is 
passed through trap, concentration ratio determined, and sam- 
ples of concentrated impurities are analyzed by mass spec- 
trometer methods; apparatus has been in service for 20 mo 
and has satisfactorily met all requirements. 


Diffusion Coefficients, Solubilities, and Permeabilities for 
He, Ne, Hz, and Ne in Vycor Glass, C.C.LEIBY, Jr, C.L. 
CHEN. J Applied Physics v 31 n 2 Feb 1960 p 268-74. Per- 
meability of Vycor filter is given for helium at six tempera- 
tures ranging from 299 to 723 K, for neon and hydrogen at 
673 and 723 K, and for nitrogen at 673 K; diffusion coeffi- 
cients also obtained; permeation velocities in fused quartz 
obtained for comparison; existence of submicroscopie diffusion 
channels in Vycor and in quartz is postulated; possible appli- 
cation to production of extremely high purity helium. 


Double Charge Transfer and Mobility of He®+ Ions, A.F. 
FERGUSON, B.L.MOISEIWITSCH. Phys Soc—Proe v 74 n 
478 pt 4 Oct 1959 p 457-62. Interaction energies between He?* 
ion and He atom were calculated for wide range of inter- 
nuclear distances; energies were used to determine cross sec- 
tion for double charge transfer between He2+ ions and He 
atoms as well as diffusion cross section and mobility of ions 
in He gas. 


HELIUM—Continued 


Electron Collision Cross Sections in Helium, D.T.STEWART, 
E.GABATHULER. Phys Soc—Proc v 74 n 478 pt 4 Oct 1959 
p 473-7. Cross sections were measured by optical method using 
photoelectric spectrophotometer; results are in general agree- 
ment with those of previous workers; some values for cross 
sections for collisions of second kind in He are also given. 


New Plant Counters Helium Shortage, R.A.LABINE, Chem 
Eng v 67 n 15 July 25 1960 p 96-9. US Bur Mines new 290- 
million cu ft/yr plant at Keyes, Okla, for extracting high- 
purity helium from natural gas; various federal users, in suc 
areas as missiles, atomic energy, meteorology and aeronautical 
research, consume most of light, inert gas; plant takes gas 
from pipeline, extracts helium, then returns depleted stream 
to line; flow sheet. 


On Theory of Liquid and Solid He?, L.GOLDSTEIN. Annals 
of Physics v 8 n 8 Nov 1959 p 390-484. Study of thermal 
properties based on theory of nuclear spin system; two types 
of thermal excitations: particle like excitations and phonon 
types of thermal excitations appear to be allowed, provided 
solid-liquid phase separation line has positive though small 
temperature slope at low temperatures. 28 refs. 


Recherches sur la structure hyperfine des spectres atomiques 
et sur la structure fine de l’hélium, H.CHANTREL. Annales 
de Physique v 4 n 7-8 July-Aug 1959 p 965-1016. Study of 
hyperfine structure of atomic spectra and of fine structure 
of helium by means of Fabry-Pérot spectrometers. 60 refs. 


Recovery of Helium From Natural Gas. Petroleum v 22 n 10 
Oct 1959 p 361. New process separates helium from other 
gases by diffusing it through thin wall of fine glass tubing 
which has high permeability to helium and low to other gases ; 
silica glass particularly suited; thin wall capillary diffusion 
cell could be placed directly in gas pipe line and recover up 
to 100,000 cu ft of helium per day at 400 C. 


Story of Early Days of Extraction of Helium Gas From 
Natural Gas in Canada, 1915-1920, J.SATTERLY. Canada. 
Dept Mines & Tech Suryeys—Mines Branch—Information Cir 
IC 105 Apr 1959 42 p. Origin and progress of helium project 
in Canada; details on first experimental extraction plant at 
Hamilton, and second experimental extraction plant at Cal- 
gary. 


Liquefied. See also Dewars; Gases—Liquefied. 


Dielectric Breakdown of Liquid Helium, C.BLANK, M.H. 
EDWARDS. Phys Rev v 119 n 1 July 1 1960 p 50-2. Deter- 
mination of dielectric strength of liquid Het under its satu- 
rated vapor pressure from 1.2 to 4.2 K; electron field emission 
from cathode is probably involved in mechanism of break- 
a electrical resistivity of liquid helium estimated at 1018 
ohm-em., 


Film Transfer in He II, J.F.ALLEN. Nature (Lond) v 
185 n 4716 Mar 19 1960 p 831-2. In experiments on film trans- 
fer in very narrow vessels, phenomena which are difficult to 
reconcile with existing interpretation of film transfer and 
critical velocity, were observed; e.g., at about 1.3 K, rate 
of transfer out of narrow cylindrical beaker of 1.5 mm diam 
is dependent on history and condition of liquid in beaker, 
rather than on characteristic rate of transfer per em width 
of surface. 


Heat Conduction and Fountain Pressure in Liquid He II, 
W.E.KELLER, E.F.HAMMEL, Jy. Annals of Physics v 10 n 
2 June 1960 p 202-31. Heat conductivity measurements em- 
ploying temperature differences up to 1 K have been made 
through slits 2.13u and 3.364 wide and having stable, repro- 
ducible, and simple geometries; heating curves have been 
obtained for 12 reference temperatures between 1.08 and 2.15 
K for both slits, each curve extending up to Lambda-point; 
fountain pressures up to 600 mm Hg were observed; for both 
heat conductivity and fountain pressure, nonlinear effects are 
observed. 40 refs. 


Heliumverfluessiger mit expansions-maschine und Hoch- 
druckreiniger, W.MEIJSSNER, F.SCHMEISSNER, R.DOLL. 
Kaeltetechnik v 11 n 10 Oct 1959 p 317-20. Helium liquefier 
with expansion engine and high pressure purifier; improve- 
ments in apparatus described in earlier work (see Engineer- 
ing Index 1957 p 515) are described; particular feature is 
that material of expansion engine is now of stainless steel. 


Kryoteknik, K.-E.LARSSON. TVF—Teknisk-Vetenskaplig 
Forskning v 81 n 3 1960 p 112-16. Cryotechniques; study of 
some microscopic physical properties of liquid helium, as part 
of program of solid and liquid state research at Stockholm 
research reactor; technique and apparatus to perform these 
measurements; other possible applications to low temperature 
field, particularly with respect to reactor research. 


Possible Phase Transition in Liquid He*, V.J.EMERY, A.M. 
SESSLER. Phys Rev v 119 n 1 July 1 1960 p 48-9. Bardeen- 
Cooper-Schrieffer theory at nonzero temperature is generalized 
as had been suggested by Cooper, Mills and Sessler, showing 
that theory predicts phase transition for liquid He? at experi- 
mentally obtainable temperature; phase transition follows 
interaction of particles in relative D states. 


Pressure-Volume-Temperature Relations of Liquid He® from 
1.00 to 3.30° K. R.H.SSHERMAN, F.J.EDESKUTY. Annals of 
Physics v 9 n 4 Apr 1960 p 522-47, Measurements are made 
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from saturation pressure to melting pressure and include 
locus of zero of coefficient of expansion on P-V-T surface 
and melting curve; tables of coefficients of expansion and 
compressibility, and entropies of compression and heat ca- 
pacity are included. 


Supplement to “Helium”, E.M.LIFSHITS, E.L.ANDRONI- 
KASHVILI. Consultants Bureau Ine, New York, 1959, 167 p. 
$7.50. Translation of chapters on superfluidity, added in 1949 
to Russian edition of Helium, by W.H.KEESOM; Chapter 8, 
on. theory, covers quantization of motion of liquid, super- 
fluidity and macroscopie hydrodynamics of Helium II; experi- 
mental data of Chapter 9 are on motion in Helium II, vis- 
cosity, reversibility of hydrothermal processes, velocities, heat 
transport, sound, films, and on impurities particularly sepa- 
ration and enrichment of He* isotope in relation to super- 
fluidity and nuclear implications. 91 refs. 


Thermodynamic Properties of Fluid Helium, R.W.HILNL, 
0.V.LOUNASMAA. Roy Soe Lond—Philosophieal Trans Ser A 
v 252 n 1013 Mar 31 1960 p 357-95. Complete experimental sur- 
vey of range from 3 to 20 K and up to 100 atm pressure has 
been made and measured properties have been tabulated; 
quantities measured were specific heat and pressure coefficient 
at constant volumes as function of temperature and density, 
and pressure as function of temperature at constant volume 
for range of densities. 36 refs. 


HELIUM TUNNELS. See Wind Tunnels. 

HEMATITE. See Iron Deposits. 

HERBICIDES. See Roadside Improvement; Weed Control. 
HIDES. See Leather; Tanning. 


HIGH FREQUENCY ENGINEERING. See Electric Heating— 
Induction; Electron Tubes; Industrial Electronics; Radar; 
Radio; Television. 

HIGH PRESSURE ENGINEERING 


See also Elasticity; Hydrocarbons—Phase Equilibria; Ma- 
nometers ; Pressure Measuring Instruments; Pressure Vessels. 


Device for Ultra-High-Pressure High-Temperature Research, 
W.B.WILSON. Rev Sci Instruments v 31 n 3 Mar 1960 p 
331-3. New device for materials research is extension of 
Bridgman “‘anvil’’, modified to permit internal heating; prin- 
ciple of “‘massive support’ is retained with pressure being 
achieved through elasticity of multiple binding rings, rather 
than through “compressible” gasket effect; unit has been 
eanbrares to pressures beyond 100,000 atm with temperature 
to 200 C 


High-Pressure Microwave Window, A.W.LAWSON, G.E. 
SMITH. Rev Sci Instruments v 30 n 11 Nov 1959 p 989-91. 
Design data for simple device capable of supporting pressure 
up to 10 kilobars or more, in 1-em circular waveguide; device 
was developed for resonance experiments on solids subjected 
to high hydrostatic pressures over range of temperatures, but 
is, in conjunction with resonant cavity, adaptable to variety 
of measurements such as compressibility, dielectric constant, 
thermal expansion under pressure and, in principle, may be 
used as secondary pressure gage. 


Thermodynamic Scale for High Pressures up to 25,000 
kg/em?2, M.K.ZHOKHOVSKII, V.N.RAZUMINKHIN, E.V. 
ZOLOTYKH, L.L.BUROVA. Measurement Techniques (English 
translation of Izmeritel’naya Tekhnika) n 11 Nov 1959 p 
865-8. Pressure scale based on mercury melting-point curve 
equation has reliability of plus or minus 0.5%; apparatus, by 
means of which pressure scale values can be used for calibrat- 
ing any h-p commercial instrument. 


Ultra-High-Pressure, High-Temperature Apparatus: ‘Belt’, 
H.T.HALL. Rev Sci Instruments v 31 n 2 Feb 1960 p 125-31. 
Equipment for maintaining pressures of 100,000 atm at 
temperatures in excess of 2000 C for long periods of time, 
making use of conical Carboloy pistons that push into each 
end of specially shaped Carboloy chamber; both chamber and 
pistons receive lateral support from stressed binding rings; 
details on pyrophyllite gasket to accomplish axial motion of 
piston, and on use of pyrophyllite pressure transmitting 
medium, thermal insulation, and electric insulaton. 


HIGH SPEED PHOTOGRAPHY. See Photography—High Speed. 


HIGH’ SPEED STEEL. See Cutting Tools; Iron and Steel 
Metallography; Steel Heat Treatment; Tool Steel. 


HIGH TEMPERATURE ENGINEERING 


See also Aeronautical Research—Shock Tubes; Electricity 
—Direct Conversion ; Fuel Cells; Furnaces, Laboratory—Solar ; 
Gases; Heat Transfer—Gases; High Pressure Engineering ; 
Materials Testing Apparatus; Metals Corrosion—High Tem- 
perature; Metals Testing—High Temperature; Nickel and 
Alloys—Heat Resisting; Nuclear Energy—Fusion; Nuclear 
Reactors—Cooling; Pressure Vessels; Strain Gages. 


Directory and Bibliography of High Temperature Condensed 
States Research in Canada and Elsewhere, January to March, 
1960, N.F.H.BRIGHT. Canada. Dept Mines & Tech Surveys— 
Mines Branch—Information Cir n IC 117, IC 118, IC 119 Mar 
1960 99 p, May 55 p, Aug 61 p. Bibliography of work on high 
temperature condensed states published in Canadian journals 
during period Jan 1959 to June 1960; directories of laboratories 
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in United States and certain Scandinavian countries working 
in this field. 


High-Temperature-Resistant Materials, N.J.L.MEGSON. 
Plastics Inst—Trans v 28 n 75 June 1960 p 125-9 (discussion) 
129-31. Nonmetallic materials for electrical and optical trans- 
parencies, electrical and thermal insulation, elastomers, fluids 
and lubricants in high-speed aircraft, guided missiles and 
rockets ; present methods of assessing heat stability are un- 
satisfactory; semiorganic or completely inorganic polymers 
seem most promising. 


Measurement of Very High Temperatures, A.S.KAUFMAN. 
Instrument Practice v 14 n 5 May 1960 p 502-7. Temperature 
and temperature equilibrium in optically thin plasma; 
methods of measuring ion and electron temperatures in various 
thermonuclear devices, where temperatures exceeding 105 K 
have been attained; clarification of physical principles under- 
lying more important measurements; comparative value of 
each method. 


Principles of High-Temperature Microscopy, B.B.BRENDEN, 
H.W.NEWKIRK, J.L.BATES. Am Cer Soc—J v 43 n 5 May 
1960 p 246-51. Summary of literature on design of microscope 
objectives suitable for high temperature work and microscope 
stages and furnaces, and problems of high temperature photo- 
micrography; experience of more recent work, primarily with 
American Optical Co microscope, which is used in conjunction 
with carbon are image furnace, tungsten filament furnace, 
electron beam heater, and plasma jet, is added. 61 refs. 


Steady-State Temperature Distribution in Solids Undergo- 
ing Certain Change of Property, T.J.MIRSEPASSI. Brit J 
Applied Physics v 10 n 12 Dec 1959 p 538-42. Two problems 
often encountered in design of high temperature equipment; 
determining effect of slow changes of thermal conductivity 
(result of chemical and/or mechanical factors) on thermal 
behavior of equipment, and finding most efficient combination 
of materials for design of equipment; it is shown that tem- 
peratures before and after changes of thermal conductivity are 
related by simple linear equations whose use eliminates trial 
and error process. 


HIGH VOLTAGES. See Electric Measuring Instruments; Elec- 
tric Transmission. 


HIGHWAY ACCIDENTS 


See also Automobiles—Design; Highway Signs, Signals and 
Markings; Highway Systems—Median Dividers; Roads and 
Streets—Design; Roads and Streets—Escape Ramps; Roads 
and Streets—Guard Rails; Street Lighting. 


Accidents on Oklahoma Turnpikes, W.D.HOBACK. Traffic 
Quarterly v 13 n 4 Oct 1959 p 545-56. Analysis of reports on 
all turnpike accidents by Oklahoma Turnpike Authority on 
basis of accident situation, recurrence of similar accidents, 
and other elements significant to determination of basic 
causes and steps to prevent them; tables and some of pat- 
terns established are given; it is concluded that overwhelming 
majority of accidents can be prevented through voluntary 
driver-responsibility. 

Cross Median Accident Problems and Corrective Measures 
in Connecticut, H.S.IVES. Am Highways v 39 n 4 Oct 1960 
p 9, 12-14. Analysis of driver deficiency and traffic volume 
changes which are found to be primary causes for cross median 
accidents; preventive measures on future expressways and 
corrective measures on older expressways and parkways are 
discussed. 


Economic Cost of Traffic Accidents in Relation to Highway 
Planning and Comparison of Accident Costs in Utah and 
Massachusetts, J.E.JOHNSTON. Pub Roads v 31 n 2 June 
1960 p 49-50. In comparing accident rates and costs for two 
States, it is evident that results were influenced by such 
factors as population density, travel speeds, urban charac- 
teristics; in Massachusetts there were 596 persons/sq mi, as 
compared with 10 in Utah; tables. 


Economie Cost of Traffic Accidents in Relation to High- 
way Systems, B.B.TWOMBLY. Pub Roads v 31 n 2 June 
1960 p 39-43, 52. Evaluation of efficiency of highway systems 
in Massachusetts from standpoint of losses through automobile 
accidents; it is shown what 1954-55 accident cost study re- 
vealed in terms of accident rates and direct costs of accidents 
on State highways and local roads in Massachusetts and where 
special attention should be directed to stem tide of rising ac- 
cident toll. 


Economic Cost of Traffic Accidents in Relation to Human 
Element, R.DUNMAN. Pub Roads v 31 n 2 June 1960 p 34-8. 
Massachusetts study encompassed total driving experience of 
all licensed operators of passenger cars and cargo-carrying 
vehicles of Massachusetts registry; data show number of 
accidents, persons involved, injured fatally, seriously, and 
superficially, number hospitalized, and permanently and tem- 
porarily disabled; cost of accidents and injuries is revealed. 


Economie Cost of Traffic Accidents in Relation to Vehicle, 
J.F.McCARTHY. Pub Roads v 31 n 2 June 1960 p 44-8. Paper 
presents cost of accidents in relation to vehicle in way that 
will aid those interested in pinpointing where prevention 
efforts should be centered; kinds of vehicles involved and 
extent of involvement in terms of cost is shown; tabulation 
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of cars and trucks involved and involvement rates by age of 
car and truck and severity of accident. 


Highway Accident Studies. Nat Research Council—Highway 
Research Board—Bul n 240 1960 56 p. Papers at meeting, Jan 
5-9 1959: Statistical Determination of Effect of Paved Shoulder 
Width on Traffic Accident Frequency, R.C.BLENSLY, nA 
HEAD, 1-23; Factor Analysis of Roadway and Accident Data, 
J.VERSACE, 24-32; Accident Analysis of Urban Expressway 
System, A.F.MALO, H.S.MIKA, 33-43; Interchange Accident 
Exposure, S.M.BREUNING, A.J.BONE, 44-52; Inventory 
Speed Responses and Prior Traffic Records as Predictors of 
Subsequent Traffic Records, H.W.CASE, R.G.STEWART, 53-6. 


Motor Vehicle Aspect of Traffic Safety, C.W.PRISK. SAE— 
Paper n 209A for meeting June 5-10 1960 13 p. Study of high- 
way safety conditions through United States to determine 
what Federal action might be taken was performed by Bureau 
of Public Roads; accident reports show vehicle defects as 
minor factor: analysis of special studies indicates that useful 
findings could be developed for vehicle factors; plan consisted 
of classifying 3 billion vehicle miles of travel exposure to 
accident by sampling vehicles and drivers on selected sections 
of main rural highway; findings on major vehicle factors. 


National Traffic Safety Services, C.A.GOODWIN. Traffic 
Quarterly v 13 n 4 Oct 1959 p 567-78. Purpose of analysis is, 
within limits ef data compiled, to specifically determine amount 
of services carried out by 48 leading national agencies in 
various traffic problem areas; method of study; list of 20 
problem areas requiring services and programs; rating pro- 
cedure; analysis of data; major activity in problem areas. 

Traffic Safety in Chicago, C.S.MICHALSKI. Traffic Eng v 
30 n 5 Feb 1960 p 17-19, 54. Summary of actions taken by 
city authorities and civic groups to reverse trend in traffic 
deaths, with attention directed to changes taking place 
since 1952; review of record achieved indicates that it is 
result of activity in education, enforcement and engineering ; 
details of steps taken in three fields. 


Two Simple Techniques for Determining Significance of 
Accident-Reducing Measures, R.M.MICHAELS. Pub Roads v 
30 n 10 Oct 1959 p 238-9. Accident study requirements and 
factors to consider in evaluation; application of Poisson dis- 
tribution and Chi-Square test; to demonstrate use of curves, 
four examples from two studies are selected; statistical 
limitations. 


HIGHWAY ADMINISTRATION 


See also Highway Engineering ; Highway Systems; Highway 
Traffic Control. 

Federal-Aid Provisions in State Highway Laws. Nat Re- 
search Council—-Highway Research Board—Special Report n 
48 1959 62 p. Examination of various state statutes concerning 
those provisions of State law, specifically referring to Federal- 
aid highways, in which states have enacted legislation facili- 
tating participation in Federal-aid highway program; study 
also considers statutes pertaining to Interstate System, Fed- 
eral-aid secondary roads, railway-highway crossings, public 
utility relocation, and other aspects of Federal highway aid. 


Highway Laws 1959. Nat Research Council—Highway Re- 
search Board—Bul n 237 1960 29 p. Papers at 38th annual 
meeting, Jan 5-9 1959 Washington DC as follows: Report of 
Committee on Highway Laws, L.R.MORONY, D.R.LEVIN, 
1-7; Attorney General Looks at Highway Law, D.W.DUN- 
BAR, 8-15; Codification of Federal-Aid Legislation, C.W. 
ENFIELD, 16-21; Revision of Highway Law in Illinois, J.A. 
SHANEMAN, 22-6; Discussion of Proposed Revision in Minne- 
sota Highway Laws, P.A.SKJERVOLD, 27-9. 


Highway System Classification—Legal Analysis—Pt 1. Nat 
Research Council—-Highway Research Board—Special Report 
n 42 1959 91 p. Objectives, nature, and legal factors governing 
designation, additions, changing contracting, and municipal 
extensions to system carrying high-speed, long distance traffic 
generated by economic and social activities in various regions 
of state, are examined relative to establishing integrated sys- 
tems under one jurisdiction, to facilitate planning and finane- 
ing, improve management, and eliminate conflict among 
one om units; summary of law by state, and statutes 
cited. 


Intergovernmental Relations in State Highway Legislation. 
Nat Research Council—Highway Research Board—Special 
Report n 49 1959 100 p. Survey and analysis of statutory law 
to determine how states and territories have divided authority 
and responsibility for roads in various highway systems among 
state and local governments, and extent of cooperating au- 
thority granted to various governmental units; two basic 
principles are applicable to all jurisdictions: law should be 
clear as to governmental units responsible for “highway ac- 
tivities, and sufficient authority to cooperate should be granted, 
to avoid waste and inefficiency. 


State Constitutional Provisions Concerning Highways. Nat 
Research Council—Highway Research Board—Special Report 
n 50 1959 84 p. Analysis of constitutional provisions of 49 
states pertaining to highway legislation and operation divided 
into following : highway administration, property acquisition, 
finance, intergovernmental relations, internal improvements, 


HIGHWAY ADMINISTRATION—Continued 


local, special or private laws, suits against state, and miscel- 
laneous provisions. 

State Highway Administrative Organizations. Nat Research 
Council—Highway Research Board—Special Report n 51 1959 
42 p. Based on state statutes, types of administrative direc- 
tion such as single executive, single executive with advisory 
commission, single executive and commission _ in coordinate 
capacities, limited-control commission, and administrative com- 
mission are analyzed; considerations, relative to method of 
selection, geographical representation, qualifications, number 
of members, terms of office, and removal outlined. 


State Highway Organization Charts 1959 Revision. Nat 
Research Council—Highway Research Board—Special Report 
53. Compilation of organization charts of Highway Depts for 
all of states, excepting Alaska and Hawaii, for District of 
Columbia, and for Puerto Rico. 


Study of Highway Transportation in Indiana, Purdue Univ 
—Eng Extension Series—Eng Bul 98 Dec 1959 146 p. Joint 
research project of Purdue University and Indiana State 
Highway Dept comprised study and analysis of engineering, 
planning and cost phases of highway and street problems of 
Indiana; presentation of highway improvement program, 
based on results of analysis, which would provide adequate 
highway system for state at end of fifteen year period; 
information is developed separately for state and county high- 
way and city street systems. 75 refs. 


Financing. See also Highway Systems—Toll. 


Electronic Computation of Future Income and Expenditures, 
A.H.LAWRENCE. Am Highways v 39 n 1 Jan 1960 p 21, 32. 
Procedure for financial forecasting and administrative control 
of multi-million dollar operations in Michigan State Highway 
Dept using IBM 650 computer; input required for each 650 
program; computer breaks down total cost of each project 
in aceordance with appropriate percentages obtained from 
table which was developed by compiling payments on contracts 
over 4 yr period; computer also determines amount of required 
Federal participation. 

Financing Highway Program, R.NEWCOMB. Traffic Quar- 
terly v 138 n 4 Oct 1959 p 504-25. Financing problem is ap- 
proached as follows: highway capital outlay estimates for 
fifty states are adjusted to make them consistent with popu- 
lation income and traffic estimates; analysis of revenues that 
existing legislation would provide state and local govern- 
ments, under economic conditions premised, and from traffic 
premised; calculations made on probable revenues are given; 
ee theory and benefit theory; impact on public finance 
theory. 


Fundamental Problems in Relating Vehicle Size to Highway 
Josts, R.F.BAKER. Nat Research Council—Highway Research 
Board—Bul n 222 1959 p 1-26. Problems associated with method 
for determining relationship between vehicle size and high- 
way costs to provide required facility for specified vehicle; 
consideration of four techniques in cost assignment problems 
and associated difficulties; it is shown that based on given 
annual expenditure by highway department, reasonable esti- 
mates of differential cost can be obtained. 


Price Theory and Tax Equity in Highway Finance, M.Z. 
KAFOGLIS. Nat Research Council—Highway Research Board 
—Bul n 222 1959 p 82-48. Allocating highway cost between 
users and non-users, on equitable basis, as basis for deter- 
mining highway use prices; construction of tax rate structures 
based on economic price criterion; price should equal marginal 
cost ; to provide guideposts for marginal cost standard applica- 
tion, highway design, price theory, and financial administra- 
tion may be interrelated and integrated into operational 
“model”. 20 refs. 


Pricing and Financing Highway Services, O.H.BROWNLER. 
Nat Research Council—Highway Research Board—Bul n 222 
1959 p 27-31. Discussion based on distributing highway serv- 
ices and determining their appropriate levels of output by 
price-cost mechanism; amount and use of tolls to provide 
funds for highway construction, and survey methods for 
obtaining data relative to this; conclusions. 


Problems of Toll Road Management, J.PERSHING. Traffic 
Quarterly v 14 n 2 Apr 1960 p 161-73. Critical examination 
of team necessary for successful finaneing of revenue bond 
projects consisting of consulting engineers, bond counsel and 
investment bankers; basic background differences control 
administrative procedure established by management to produce 
results forecast by reports; time and cost estimates ; admin- 
istrative responsibilities ; early estimate of land cost; estimate 
of consulting engineers as to cost of operating and main- 
taining project; traffic consultants’ estimates of revenues. 


Use of Economie Criteria for Highway Investment Plannin 
T.E.KUHN. Nat Research Council—Highway Research Board 
~— Bul n 222 1959 p 49-74. General investment process, both 
in publie and private areas is described to aid in understand- 
ing political, institutional and economie framework within 
which road investment planning must operate; final considera- 
tions in public highway investment planning are discussed : 
factors governing pricing of highway services, 22 refs, ‘ 


HIGHWAY BRIDGES. See Bridges, Highway, 


Research. 
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HIGHWAY ENGINEERING 


See also Bridges ; Bridges, Highway; Road Machinery: Road 
Materials; Roads and Streets; Street Lightine- Traffic Sur- 
veys; Tunnels—Vehicular ; also all subject headings beginning 
with Highway. 

Forecasts of Population, Motor-Vehicle Recistrations. Travel, 
and Fuel Consumption, T.R.TODD. Puh Reads v 29 n 12 
Feb 1960 P 261-74, 282. Results of Highway Cost Allocation 
Study, objective of which was to assess highwav needs and 
collection and analysis of information reanested to vrepare 
year-by-year forecasts of highway travel through 1976 with 
extrapolations to 1981, 1986, and 1991: forecasts are based 
upon continuation of recent trends in population, living 
standards, density of motor vehicle ownership, and character- 
istics of use; tables. 


Permanent International Association of Road Congresses. 
Paris. XIth Congress, Rio de Janeiro, 1959—Reports. 2 vols. 
$30.85. Reports comprise 108 papers presented before Con- 
gress; volume I treats design, construction and maintenance 
of roads and runways; volume II treats roads in relation to 
traffic administration and finance. 


What the Bureau Is Doing Abroad, E.L.ARMSTRONG. 
Consulting Engr (St. Joseph, Mich) v 15 n 4 Oct 1960 p 93-7. 
Policy of Bureau of Public Roads in providing highway devel- 
opment assistance to foreign countries is outlined; training 
of foreign engineers; Bureau’s activities on Inter-American 
Highway involved direct design and construction supervision, 
training and review and approval of Central American coun- 
tries’ operations; activities in Philippines; experience devel- 
oved in these operations set pattern for developments in 
Turkey, Ethiopia, Liberia, Jordan, Iran, Lebanon, Nepal, and 
Sudan. 

Computer Applications. 


2 See Highway Administration—Financ- 
ing ; 


Highway Systems—Planning. 


Digital Recording for Highway Research, R.C.HOP- 
KINS. Pub Roads v 31 n 3 Aug 1960 p 67-71. Operation of 
time, weight, vibration, height, deflection, temperature and 
speed recording equipment which may be combined to form 
flexible digital recording systems; description of traffic im- 
pedance analyzer, used for speed, delay and operating economy 
studies, which simultaneously enters several data on digital 
recorder. 


Highway Research Activities in Canada, G.D.CAMPBELL. 
Eng J v 42 n 12 Dee 1959 p 43-7, 62. As coordinating agency 
for road research, Canadian Good Roads Assn, has comniled 
and published complete list of all road research projects 
currently underway or recently completed in Canada; survev 
indicates that approximately $1,000,000 was spent in 1958 
for road and street research and development; this is $1 for 
every $1000 invested in road construction. 


Highway Research in United States: Needs, Expenditures 
and Application. Nat Research Council—Highway Research 
Board—Special Report n 55 1960 119 yp. Consideration of 
problems of public concern and particularly those of concern 
to highway officials: new, current research activities, and 
specific areas of needed research discussed; benefits of high- 
way research reviewed. 


Highway Research—Progress Report of Committee on Re- 
search of Highway Division. ASCE—Proe v 86 (J Highway 
Div) n HW1 Mar 1960 pt 1 Paper n 2416 p 29-46. Function 
of Committee is to report on highway research dealing with 
materials, traffic, geometries, design, soils, economics, and 
detailed planning; five chapters of program include: landslides 
and foundations, construction, residential land-use, trip 
generation factors, test roads, and traffic characteristics and 
geometric design; list of objectives and research projects 
within each chapter. 


HIGHWAY LAWS AND REGULATIONS. See Highway Ad- 


ministration. 


. HIGHWAY LIGHTING. See Street Lighting. 
HIGHWAY SIGNS, SIGNALS AND MARKINGS 


See also Adhesives; Highway Traffic Control; Street Light- 
ing. 

Case for Overhead Signing, J.R.CROSBY. Traffic Eng v 
29 n 11 Aug 1959 p 14-15, 40. To overcome traffic flow_prob- 
lems, resultant plaza widening at toll booths on George 
Washington Bridge Interchange, New York City, uses 110 
ft long, 4 ft 6 in. square cross-section, aluminum truss 
structure to support two destinational signs; signs were 
fabricated of porcelain on aluminum with white message copy 
and dark green background color, and are 5 ft 8 in. high and 
17 ft 6 in. and 21 ft wide, respectively; illumination, and 
maintenance techniques. 


Ein Verfahren zur Bewertung des Reflexionsvermoegens 
von weissen Fahrbahnmarkierungen, BRAUN, LAUTERBACH. 
Strasse u Autobahn v 10 n 3 Mar 1959 p 79-81. Method of 
determining reflecting power of white pavement markings ; 
new apparatus measures intensity of reflected light as response 
to headlight of car and observed by driver, and gives various 
values for markings; calibration enables direct reading ; device 
comprises special mirror system and photoelectri¢ cell which 
converts light effects into a-c; comparison with R.HUNTER’s 
and with D.H.F.OBERTOP’s apparatus. 


HIGHWAY SIGNS, SIGNALS AND MARKINGS—Continued 


Essais_ de catadioptres a grande distance, DA.FILEBURY. 
Societe Francaise des Electriciens—Bul v 9 n 106 Oct 1959 
p 597-608. Long distance tests of catadiopters ; effects of source 
and receptor dimensions; comparison with laboratory tests. 


Flow of Highway Traffic Through Sequence of Synchronized 
Traffic Signals, G.F.NEWELL. Operations Research v & n 3 
May-June 1960 p 390-405. For short distances between lights, 
relative phase of traffic lights that gives minimum average 
delay/light is shown to depend upon fraction of green time 
of traffic cycle; for long distances between lights, it is found 
that usual vr-gressive timing of lights may cause greater 
delays than random synchronization, but in such cases there 
are other schemes of synchronization that are still better. 


Heated Paint for Striping Proves Effective in Oregon, W.O. 
WIDDOWS. Western Construction v 34 n 9 Sent 1959 n 29-4. 
Oregon State Highway Dept developed method which gives 
more mileage per crew and more painting days per year by 
heating technique that delivers material to guns at 150 F; 
two $3000 electric heaters heat circulating paint. 


Note on Principles of Reflectorised Road-Marking Materials, 
J.G.JAMES, A.T.J HAYWARD. Roads & Road Construction 
v 38 n 448 Avr 1960 p 122-3. Theory of operation of ballotini 
used as reed marking material: test is described to prove 
validity of theory: it is shown that principles of overation of 
ballotini are similar for both paint and thermoplastic lines, 
although sizes of beads used are different in two materials. 


Sign Highway Materials and Maintenance, J.R.CROSBY. 
Pub Works v 91n 1 Jan 1960 p 107-9. Eight years of exreri- 
ence on New Jersey Turnpike with various fabricating mate- 
vials from standpoint of durability, appearance, structural 
adequacy and ease and cost of maintenance; methods of 
maintenance. 


Sign Supports—Foundation Design. Nat Research Council 
—Highway Research Board—Bul n 247 1960 35 p. Papers at 
88th Annual Meeting, Jan 5-9 1959 Washington, DC as fol- 
lows: Foundations to Resist Tilting Moments Imposed on 
Upright Cantilevers Sunvporting Highway Signs, W.C.ANDER- 
SON, 1-13; Tests of Tilting Moment Resistance of Cylindrical 
Reinforeed Concrete Foundations for Overhead Sign Supports, 


F.E.BEHN, 14-33; Device for Evaluating Horizontal Soil 
Resistance for Overhead Sign Supports, W.C.ANDERSON, 
34-5. 


Traffic Signals and Accidents in Michigan, D.SOLOMON. 
Pub Roads v 30 n 10 Oct 1959 p 234-7. Summary of findings 
of accident study at each of 80 intersections where traffic 
signals were installed, carried out from 1946 to 1957 by 
Michigan State Highway Dept: accident experience and acci- 
dent exposure, traffic signals affecting types of collisions; 
light and weather conditions; established policy on traffic 
control devices; recommendations. 


Use of Motor Vehicle Citations in Traffic Engineering Analy- 
sis, M.A.WALLEN. Traffic Eng v 30 n 7 Apr 1960 p 26-31. 
Results of study of traffic citations carried out by Traffic 
Eng staff in Richmond, Calif, as means of disclosing areas of 
engineer-driver misunderstanding and evaluation of driver’s 
acceptance of Engineer’s Instructions and Regulations; six 
ease studies relating to traffic, accidents, and left turn viola- 
tions, traffic citations and stop signs. 


‘Yield’ Signs, J.NWOOD, R.F.NEWBY. Surveyor v 118 
n 3524 Dee 19 1959 p 1065-6. Experience with ‘Yield’ signs in 
Great Britain and United States; British tests indicate that, 
in case of free exits into quiet (traffic-free) conditions on 
main roads, drivers were delayed less by ‘Yield’ signs than 
by ‘Halt’ signs at same junctions; experience in United States 
suggests that little improvement was obtained by changing 
‘Stop’ to ‘Yield’. 

Yield Signs: Warrants and Applications, J.H.KELL. Traffic 
Eng v 30 n 7 Apr 1960 p 15-17. Attempt to present logical 
discussion of various factors influencing use of yield signs; 
included are suggested minimum requirements compiled into 


warrants; some items discussed are policy matters rather 
than installation warrants. 
Vehicle Actuated. Recent Developments in Vehicle-Actuated 


Traffic Signal Control, E.THORPE. Surveyor v 119 n 3537 
Mar 19 1960 p 285-6. 2-, 3- and 4-Phase units are available; 
all equipment is rack mounted and wiring interconnection 
between various groups is by means of plug and socket; all 
switching is carried out by d-ce relays; low voltage electronic 
timers are employed; detector locations; timing of minimum 
green, maximum green, and intergreen periods. 


HIGHWAY SYSTEMS 


See also Bridges, Highway; Highway Administration ; High- 
way Engineering; Roads and Streets; Traffic Surveys; Tun- 
nels—Vehicular. 


Adjacent Land Areas. Economic Impacts of Expressways in 
Dallas and San Antonio, W.G.ADKINS. Traffic Quarterly v 
13 n 3 July 1959 p 333-45. Study uses “before and after” 
approach to determine expressway impact on land values and 
business volumes; data obtained by using real estate sales 
price without treatment for property improvement values; 
data analysis; it is concluded that in both cities expressway 
alleviated drainage, air and lighting problems, permitted 
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HIGHWAY SYSTEMS—Adjacent Land Areas—Continued 


easier access of adjacent properties to central cities and 
points in urban area, thereby improving property values and 
land usage. 


Highways and Economie Development. Nat Research Coun- 
cil—Highway Research Board—Bul n 227 1959 88 p. Papers 
presented at 38th annual meeting Jan 5-9 1959 in Washing- 
ton, DC, as follows: Changes in Land Use and Value Along 
Atlanta’s Expressways, J.H.LEMLY, 1-20: Massachusetts 
Route 128 Impact Study, A.J.BONE, M.WOHL, 21-49; Land 
Value Impacts of Expressways in Dallas, Houston and San 
Antonio, Texas, W.G.ADKINS, 50-65; Approaches to Three 
Highway Impact Problems, W.L.GARRISON, 66-77; Some 
Effects of Limited Access Highways on Adjacent Land Use, 
S.P.WALSH, 78-82; Land Use Map Versus Land Value Map 
—A Dichotomy? P.M.RAUP, 83-8. 


Alaska Highway. See Highway Systems—Drainage. 


Austria. Federal Highways and Autobahnen in Austria, A. 
SEIDL. World Construction v 12 n 11 Nov 1959 p 16-20, 23. 
Statistical data on Austrian highways; special Austrian 
problems of construction include rock slides, floods, avalanches, 
heavy snow falls, and icing of roads. 


Paving Methods for Salzburg-Vienna Autobahn, H.MAYER. 
World Construction v 13 n 4 Apr 1960 p 29-32. Autobahn is 
divided highway with 4.00 m median strip; roadways have 
width of 7.50 m with border strips of 0.75 m on both sides 
and shoulder of 2.50 m plus green strip of 0.75 to 1.00 m 
on outside; roadway consists of concrete pavement and 
another concrete course resting on mechanically stabilized 
sand and gravel base or bituminous gravel base, with total 
structural thickness up to 60 ecm. 


Bridges. See Bridges; Bridges, Highway. 
California. See also Highway Systems—Planning. 


California Street & Highway Conference, 11th—Proe 1959 
125 p. Papers presented at University of California, Berkeley, 
Jan 29-31 1959 as follows: Highway Transportation in Years 
Ahead—Challenge to Research, E.H.HOLMES, 1-5; Making of 
Over-all Policy, R.M.ZETTEL, 6-13; Legislative Views, L.M. 
BACKSTRAND, 14; Driver Characteristics and Decision Mak- 
ing, J.H.MATHEWSON, S.F.HULBERT, 15-18; Developing 
Local Traffic Safety Committee, R.GRAVER, 19-21; Speed 
Zoning for Smaller Cities and Counties, N.KENNEDY, 22; 
Uniform ‘Traffic Marking, P.G.KOLTNOW, 23-4; Second 
Order of Advance Planning for Local Areas, J.P.McBRIEN, 
25-9; Coordination of Highway Planning with Mass Trans- 
portation, J.M.PEIRCE, 30-5; Planning with Publie Utilities 
for Street Improvements, K.G.HEINE, 36-7; Right-of-Way 
Acquisition Problems in Local Agencies, R.HESS, 38-42; Engi- 
neer in Management, R.E.JORGENSEN, 43-6; Legal Respon- 
sibilities of Public Works Officials, H.W.KENNEDY, 47-57; 
Liability Problems of Construction Projects, H.S.FENTON, 
58-9; Junior Colleges and Technicians, N.H.BOORTZ, 60-3; 
Aiding Young or Inexperienced Inspector, V.MARKER, 64-8; 
Employee Safety, B.A.SWITZER, 69-71; Cost Accounting for 
Streets and Roads, E.R.LHANNA, 72-3; Processing State-Aided 
Projects for Railroad Grade Separations, F.W.ROBISON, 
74-6; Modern Approach to Soil Compaction, H.B.SEED, 77-93; 
Low-Cost Road Stabilization, C.L.MONISMITH, 94-8; Quiet 
Evolution in Heavy-Duty Asphalt Pavement Design, B.A. 
VALLERGA, 99-111; Developments in Slurry Sealing, W.C. 
BRADSHAW, 112-15; Street and County Road Sign Main- 
tenance, W.C.CLARK, 116-19; Street and Highway Drainage 
and Flood Control Problems, H.G.CROWLE, 120-2; Accom- 
plishments of Joint AGC—State Division of Highways Specifi- 
cations Committee, J.W.TRASK, M.L.SIMPSON, 1238-5. 


Freeway Maintenance and Operation and Its Cost, F.E. 
BAXTER. Traffic Eng v 30 n 1 Oct 1959 p 20-2, 34. To main- 
tain 14,000 mi of California state highway, maintenance 
functions of division are administered through 11 district 
offices located throughout state; each district takes care of 
1300 mi; maintenance of traveled way and shoulder areas; 
traffic safety devices, pavement marking, lighting and signs; 
roadside maintenance and structures; snow removal and sand- 
ing; costs range from 25 to 30 thousand dollars per mi. 


Canada. Der Trans-Canada-Highway, S.M.BREUNING, K.O. 
ANDERSON. Bitumen vy 22 n 1 1960 p 3-12. Trans-Canada- 
Highway; review of construction of 7000 km long project; 
history of development with data on financing, legal aspects, 
cooperation between authorities, location of line, and structural 
criteria; aspects of use of locally available materials; con- 
struction methods of earth works, foundations, base courses, 
and wearing courses; asphaltic and concrete pavements. 

Chicago, Ill. See also Highway Systems—Drainage; Highway 
Systems— Planning. 

Chicago Will Up Its Big Stake in Expressways. Eng News- 
Ree v 165 n 3 July 21 1960 p 34-7. Description of City’s pro- 
gram to provide 117-mi network of free and toll roads in, 
out of, and around city; important sections under construc- 
tion are Congress, Northwest, South, and Southwest Express- 
ways; program includes construction of sub-street arcades 
joining downtown streets and office buildings, multi-story 


parking garages, and parking garages at suburban commuter 
railheads, 


Communication Systems. See also Highway Traffic Control. 


HIGHWAY SYSTEMS—Continued 


Emergency Telephones for London-Yorkshire Motorway, G. 
TURNER. Post Office Elec Engrs’ J v 52 pt 4 Jan 1960 p 
243-5, Roadside facilities enabling motorists to call for assist- 
ance, provided at 1 mi intervals on part of London-Birming- 
ham route; system contacts county police station, but does not 
connect to public network; special signal system devised ; 
principle of operation; station identification circuit; layout 
of control panel at police station; diagram of control circuit. 


Connecticut. Influence of Connecticut Turnpike in Diverting 
Parallel Route Traffic, E.W.ELLIOTT, F.B.COLEMAN. Traf- 
fic Quarterly v 14 n 1 Jan 1960 p 67-76. Data on turnpike 
which consists of barrier-type toll expressway with full control 
of access and includes 91 interchanges; eight barrier-type 
toll stations, seven pairs of service stations and four restau- 
rants; for purpose of analysis turnpike was divided into two 
study sections; determination of “before’’ and “after” situa- 
tion; analysis of data. 


Costs. See Highway Administration—Financing; Highway Sys- 
tems—California. 


Design. See Highway Systems—Planning; Roads and Streets 
—Design. 


Drainage. Control of Storm Water on Ohio Turnpike, L.G. 
BYRD. Pub Works v 91 n 1 Jan 1960 p 77-9. Proper design 
of drainage structures for rainfall frequencies from 25 up to 
100 yr, kept turnpike free from water, while all other roads 
had difficulties with stormwater; features of design of storm 
sewers, ditches and culverts. 


Drainage Structures on Alaska Highway, W.H.SPINDLER. 
Pub Works v 91 n 4 Apr 1960 p 106-7. Paper reviews effects 
of permafrost and muskeg foundation materials on bridges, 
and culverts after 16 yr of service; role of wild streams and 
“oravel fans’; in winter maintenance of culverts, steam pipe 
equipment is used, but in more severe cases, drum of oil 
set up at one end of culvert with continuously burning flame 
keeps structure de-iced. 


Use and Efficiency of Some Gutter Inlet Grates, J.C. 
GUILLOU. Illinois. Univ—Eng Experiment Station—Bul n 
450 July 1959 68 p. Testing of drainage structures for design 
of West Route Express Highway in Chicago, Ill; use of 1:3 
scale model of highway section; tests indicated substitution 
of parallel bar inlet grates for previously accepted parallel 
and transverse bar grates. 


El Salvador. El Salvador Road Follows Rugged Pacific Coast, 
M.St.ALBANS. Excavating Engr v 54 n 2 Feb 1960 p 14-18, 
23. Coastal highway is 171 mi long and includes 21 bridges, 
over rivers with extreme springtime floods, and five tunnels 
of total of 1 mi length; straight-up cliffs of andesite and 
basalt fractured and distorted in all directions, with good 
percentage of tuff, provide extraordinarily rugged rock exca- 
vation; description of equipment. 


Europe. See Highway Systems—Interchanges. 
Financing. See Highway Administration—Financing. 
Great Britain. See also Highway Systems—Interchanges. 


Lancaster Motorway. Roads & Road Construction v 38 n 
449 May 1960 p 140-3. Second Trunk Road Motorway to be 
built in County of Lancashire will form part of M6 Motor- 
way from Birmingham to Penrith; principal design features, 
layout and alignment, and constructional details; motorway 
has 27 bridges, 7 over public roads; construction of Lancaster 
by-pass and quantities of materials used; traffic signs. 

London-Birmingham Motorway. Instn Ciy Engrs—Proe v 
15 Apr 1960 p 317-410, 4 plates. Related papers as follows: 
Papers n 6442, General Motorway Plan, J.F.A.BAKER, 317- 
22; Paper n 6438, Economic and Traffic Studies, W.H.GLAN- 
VILLE, 333-52; Paper n 6435, Luton—Dunchureh: Design 
and Execution, O.WILLIAMS, O.T.WILLIAMS, 353-86; Paper 
n 6439, Luton—Dunchurch: Construction, W.K.LAING, B.H. 
BROADBENT, J.MeNEAL FISHER, 387-400; Paper n 6437, 
St Albans By-Pass, C.H.FFOLLIOTT, T.McMILLAN, 401-10. 


London-Birmingham Motorway, K.M.BROOK. Roads & Road 
Construction v 37 n 442, 444 Oct 1959 p 288-92, Dee p 360-3. 
Oct: Work carried out on St. Albans by-pass section—Contract 
I, with respect to design and base construction; carriageway 
concreting ; production of concrete; spreading and finishing ; 
construction of joints; joint sawing and sealing. Dee: St. 
Albans by-pass section—Contract 2. 


Hawaii. Hawaiian Freeways Take Shape. Eng News-Rec v 165 
n 14 Oct 6 1960 p 44-5. Construction of 7.5 mi long six lane 
Lunalilo Freeway, 7.6 mi Likelike Highway, and 7.9 mi Pali 
Highway ; freeway will comprise first two 3-level interchanges 
in state; description of several vehicular tunnels; voleanic 
soils and wide variations in rainfall within relatively short 
distances create special construction problems. 

Illinois. Illinois Tollway, W.F.BAUCH, Jr. Traffic Eng v 80 n 9 
June 1960 p 11-13, 48. Data on 187-mi Illinois Tollway which 
consists of three integrated routes, Tri-State, Northwest, and 
Kast-West Tollway ; tollway designed to accommodate con- 
ventional ticket or “closed” system and “open” type toll 
collection; data on safety record. 


Indiana. See Highway Systems—Toll. 
Interchanges. See also Highway Systems—Planning. 


Italy. 


Location. 
Median Dividers. 
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Die Anlage von _kanalisierten Knotenpunkten auf Land- 
strassen, R.PUCHER. Strasse u Autobahn v 11 n 5 May 1960 
p 189-96. Channeled intersections on highways; European de- 
velopment after world war; discussion of planning of various 
constructions from simple grade crossings and crossings with 
traffic isles, to modern intersection structures, based on Euro- 
pean experiences and requirements. 


Effect of Interchange Spacing, S.SALEK. Pub Works v 90 
n 10 Oct 1959 p 98-100. Location and spacing of urban inter- 
changes are affected by size of city and type of area; advan- 
tages of origin and destination surveys; close spacing of inter- 
changes produces weaving sections; use of collector-distributor 
roads and braided and separated type ramps; spacing in rural 
areas depends on density of population; problem of intersec- 
tion at grade and spacing of overpasses; in rural areas, 
problem of weaving is not critical. 


Junction Design on Motorways, J.G.SMITH. Surveyor v 
119 n 3534 Feb 27 1960 p 211-12; see also Roads & Road 
Construction v 38 n 448 Apr 1960 p 106-9. Use of either full 
clover leaf system or multilevel interchange structures at 
junctions is not yet generally accepted in Great Britain; two 
level roundabout design with roundabout carried over highway 
by two bridges and connected to it by system of slip roads; 
500-ft minimum length for accelerating lanes and for deceler- 
ating lanes 400 ft is acceptable; 3-mi minimum spacing of 
junctions and maximum 12 mi are desirable but in future 
average 7 mi spacing is likely. 

Spacing of Interchanges on Freeways in Urban Areas, J.E. 
LEISCH. ASCE—Proe v 85 (J Highway Div) n HW4 Dec 
1959 pt 1 Paper n 2277 p 61-75. Location and spacing of 
interchanges on freeways has pronounced effect upon trans- 
portation system of a city; widely spaced interchanges do not 
provide needed service; on other hand, too many interchanges 
result in loss of speed and capacity; bases for spacing of 
interchanges, including schemes for increasing operational 
efficiency, are presented. 


Difficult Italian Road Project. World Construction v 13 
n 7 July 1960 p 16-18, 20-5; see also Engineer v 210 n 5458 
Sept 2 1960 p 406-8. 86 km highway section between Bologna 
and Florence comprises 49 viaducts of 11 km total length, two 
tunnels, and four prestressed precast concrete bridges; 
bridge piers were constructed either by using self-settling 
caisson wells, constructed upward and excavated as they 
settled of their increasing weight, or by using built-in-place 
wells; standardized viaduct piers permitted multiple reuse of 
forms; retaining walls are faced with rectangular stones. 


Italy’s Highway to Sun, G.PELLEGRINI. Consulting Engr 
(St. Joseph, Mich) v 15 n 1 July 1960 p 89-95. Highway 
links Milan with Naples, through Bologna, Florence, and 
Rome, with 457.2 mi of 4-lane divided roadway; first 128.7 
mi, from Milan to beyond Bologna are in operation; geometric 
characteristics and costs; financing; highway will have total 
of 304 major and 3800 minor bridges; features of some 
structures most important of which is bridge over River Po; 
characteristics of pavement for section from Milan to Bologna, 
which is typical of construction adopted. 


Lighting. See Street Lighting. 
See Highway Systems—Planning. 


See also Highway Systems—Planning; High- 
way Traffic Control. 


Full Scale Testing of Highway Bridge Rails and Median 
Barriers, F.N.HVEEM, J.L.BEATON. SAEH—Paper n 211B 
for meeting Aug 16-19 1960 15 p. Tests were made of 15 
designs of traffic barriers for use in highway medians to 
develop efficient barriers for use in freeway construction ; 
new barrier design was developed and several installations are 
now on California highways; report presents technical findings 
of collisions with different classes of highway traffic barriers, 
rigid, semi-rigid, and flexible; procedures and data reduction 
methods employed. 
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1440 mi of Trans-Canada highway; work was continued 
through winter on 24 ft wide 2-lane roadway through wil- 
derness under difficult conditions; construction of piers of 
highway bridge across Pays Plat river was started using 170 
ft deep lines, but it was redesigned to use more piles only 
to 56 to 70 ft depth. 


Oregon. “Toughest in the West’, P.NELSON. Pac Bldr & 
Engr v 65 n 8 Aug 1959 p 76-8. Construction of new 27 mi 
stretch of Highway 101 north of Brookings, Ore; work in- 
volves about 20 million cu yd of earthmoving and extensive 
drainage under deep fill 


Pennsylvania. See Highway Systems—Planning. 


Philadelphia, Pa. Highway Burrows Beneath Subway Tracks. 
Eng News-Rec v 165 n 2 July 14 1960 p 42-4. Construction 
of final section of six lane Schuylkill Expressway in Philadel- 
phia; expressway passes under Broad Street and two-track 
subway in 46 ft depth under street level; installation of 
temporary and permanent supports for subway roof, 7 ft of 
fill above roof, and live loads of street traffic; expressway 
section is flanked by concrete retaining walls. 


Planning. See also City Planning; Civil Engineering; Gen- 
physics—Seismic ; Highway Accidents; Photogrammetry; Soils 
—Testing; Traffic Surveys. 


Aerial Maps Cut Highway Traffic Jam. Indus Photography 
v 8 n 5 May 1959 p 26-7, 61. Methods described by which 
contour maps were made from aerial three-dimensional photo- 
graphs as terrain was too difficult to measure accurately by 
any other means in construction of four-lane highway in 
yep peyanas aerial maps proven accurate within less than 

te 


Computers and Earthwork, B.MIKHALKIN. SAE—Paper n 
S-240 for meeting Apr 5-6 1960 8 p. Elements of digital 
computer; fundamentals of earthwork computations; Digital 
Terrain Model Studies done at MIT and program designed, 
using photogrammetric survey data to locate highway; devel- 
opment in process of highway computer package at Bendix 
Computer Diy embracing complete highway design problem, 
from location to final pay quantities; operational sequence; 
future research to be done. 


Freeway Spacing in Urban Freeway System, J.M.PETER- 
SON. ASCE—Proc v 86 (J Highway Div) n HW3 Sept 1960 
pt 1 paper 2596 p 29-39. Simplified procedure is outlined to 
determine interrelationships of certain variables affecting 
freeway spacing in grid system; as example, theoretical 
traffic generation from 16 sq mi area is presented; three cases 
are discussed and illustrated which reflect typical ramp pat- 
terns for handling design peak hour traffic. 


Freeways Alone Are Not Enough, S.S.TAYLOR. Traffic 
Quarterly v 13 n 3 July 1959 p 346-65. Factors of metropolitan 
traffic engineering such as planning, design and operation 
of streets to aid traffic movement and provide land access 
are examined relative to its interrelationship with city plan- 
ning; causes of congestion; factors governing street systems 
development; problems encountered in metropolitan Los 
Angeles, Calif, are discussed. 


Geometrie Design of Modern Highway, C.H.LANG. Civ Eng 
(NY) v 30 n 1 Jan 1960 p 63-5. Wide medians and _ level 
differences of parallel roadways prevent head-on collisions 
and glare from headlights; use of medians over 100 ft wide 
of uniform width; small medians only in urban areas; prob- 
lems of proper location of interchanges; exit and entrance 
ramps of service areas should be same length as those of 
interchanges; trumpet type of interchange has proved eco- 
nomical and functional for toll highways. 


Modern Curvilinear Highway Location and Design, F.W. 
CRON. ASCE—Proc v 85 (J Highway Div) n HW4 Dec 1959 
pt 1 Paper n 2278 p 77-87. Good highway locations are tailored 
to fit expected traffic and terrain; locator should have freedom 
of maneuver, using long sweeping curves and tangents in 
combination rather than excessively long tangents; roadways 


Michigan. See Highway Systems—Planning. of divided highway need not be yer eu! me seek other in either 
i 7 i Eas = if ing. alignment or grade; projection of modern locations on ac- 

Minnesota See Highway Systems—Planning vata tooeeeeehe: 

Models. See Highway Traffic Control. 


New Jersey. Carving Canyon Through Jugtown Mountain, G.R. Optimum Spacing of Arterials_and of Hxpressways, R.L. 


Ohio. See 


Ontario. 


SMITH. Compressed Air Mag v 65 n 4 Apr 1960 p 14-16. 
Interstate Route 78, is part of planned network of 41,000 mi 
of Federal freeways; route comprises cuts through Jugtown 
Mountain in New Jersey, involving excavation of 3,600,000 
cu yd of rock; description of equipment used ; compressed air 
igs supplied by 13 Ingersoll-Rand portable rotary compressors, 
12 Gyro-Flo 600’s and one 900 cfm machine. 


Jugtown Mountain Cut, D.GOODMAN. Explosives Engr v 
38 n 3 May-June 1960 p 82-7. Highway cut on Interstate Route 
78 in northern New Jersey is 1% mi long, 150 ft wide, with 
maximum depth of 120 ft; width of each of dual pavements 
will be 25 ft which will be separated by 84 ft landscaped cen- 
ter strip; drilling equipment and blasting techniques. 
Highway Systems—Drainage; Highway Systems— 
Service Areas. 

Last 165 Miles Toughest of Them All. Eng & Contract 
Rec v 72 n 9 Sept 1959 p 96-9. Section is part of Ontario’s 


CREIGHTON, I.HOCH, M.SCHNEIDER. Traffic Quarterly v 
13 n 4 Oct 1959 p 477-94. Approach used in finding optimum 
spacing in early stages of preparation of transportation 
facilities plan for Chicago area; criteria applied: travel costs, 
cost of construction, equilibrium between capacity to carry 
vehicles and demand for travel; requirements of arterials and 
expressways as ways for moving vehicles; land planning 
requirements. 


Relationship of Topographic Relief, Flight Height, and 
Minimum and Maximum Overlap, W.T.PRYOR. Photogram- 
metric Eng v 25 n 4 Sept 1959 p 572-89. When large scale 
mapping for highway surveys is to be undertaken by precise 
photogrammetric methods, specific relationship between relief- 
height in area and flight-height must be fully considered ; 
graphs are provided to serve as aids in ascertaining limiting 
conditions ; ratio of relief-height to flight-height (h/H) varies 
from 0.21 to 0.36; principles governing design of endlap and 
sidelap. 
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Traffic Behavior and Freeway Ramp Design, C.PINNELL, 
C.J.KEESE. ASCE—Proc v 86 (J Highway Div) n HW3 Sept 
1960 pt 1 paper 2604 p 41-58. Characteristics of freeway 
ramp traffic and requirements for correlating ramp design 
with traffic behavior; traffic overation at ramp _ locations 
were recorded on film by use of 16 mm motion picture camera ; 
filming was done from portable tower 60 ft above traffic 
stream; 10 separate ramp studies were conducted on freeways 
in Dallas, Fort Worth, San Antonio, and Houston. 


Traffic Planning for New Stadium, W.MARCONI. Traffic 
Eng v 30 n 9 June 1960 p 14-17. Road system which would 
adequately handle traffie generated by 45,000 capacity stadium 
for San Francisco Giants; there are three existing trafficways 
to north, two to south, and one arterial street to west; main 
problem in design of system was to devise street layout which 
would connect into these trafficways; road system and pre- 
dicted traffic volumes; operational techniques; signs and 
markings. 


Understanding of Viewpoints Considered Essential, R.J. 
DAIUTE. Better Roads v 30 n 9 Sept 1960 p 21-2, 34. Basic 
criteria to aid city planners and state highway officials under- 
stand one another’s views; minimize cost of construction and 
highway maintenance, completely adopt highway to origins 
and destinations of trips of highway users, maximize economic 
and social benefits of highway. 


Use of Sample Survey Methods to Estimate Highway 
Needs, D.O.COVAULT. Traffic Quarterly v 14 n 2 Apr 1960 
p 248-73. Data for county primary road system in Michigan 
and Minnesota used to develop methodology and techniques 
for estimation of total cost highway needs on state-wide basis 
using sample survey theory; sampling plans investigated are: 
simple random sampling, stratified random sampling with 
optimum and proportional allocation of sampling units in 
various strata; simple and stratified cluster sampling; analy- 
sis of data; cost of sample surveys. 


Regulations. See Highway Administration. 


Service Areas. Public Services on Controlled Access Highways, 
C.W.HARTFORD. ASCE—Proe v 85 (J Highway Div) n HW4 
Dec 1959 pt 1 Paper n 2304 p 143-52. Determination of need 
for services including disabled vehicle service, police and 
fire protection and ambulance service, fuel, food, communica- 
tion and information for urban, rural and toll road projects. 


Sewage Treatment for Turnpike Service Areas, H.W. 
HAUENSTEIN. Water & Sewage Works v 107 n 8 Mar 
1960 p 89-94. Treatment plants were designed and constructed 
for Ohio turnpike; table shows operating results of eight 
such plants ranging from 0.006 to 0.126 mgd capacity; each 
plant comprises control building, two clarigesters, two trick- 
ling filters, final settling tank, chlorine contact tank, weir 
chamber, two sludge drying beds, and pumping station for 
three of these plants. 


Signs. See Highway Signs, Signals and Markings. 
Snow and Ice Control. See Roads and Streets—Snow and Ice 
Control. 


Switzerland. Die Planung des schweizerischen Nationalstrassen- 
netzes. Schweiz Bauzeitung v 78 n 20 May 16 1960 p 323-8. 
Planning of Swiss national highway network; paper is ab- 
stract of original report, published in six volumes by Swiss 
Ministry of Interior; aspects in planning of ‘‘Autobahn” type 
highways, urban connections and urban expressways, and 
special Alpine highways. 

Toll. See also Highway Administration—Financing; Highway 
Systems—Illinois. 


Highway Bridge and Tunnel Toll Rate Schedules, L.S. 
WATERBURY. Traffic Quarterly v 14 n 1 Jan 1960 p 113-23. 
Financing of toll-road, bridge, and tunnel projects develop- 
ment of which should be encouraged as adjunct to Federal 
Interstate Highway program; locations adaptable to toll 
financing are bridges and tunnels across rivers and vitally 
needed expressways in many of larger urban areas; establish- 
ment of fair and equitable rates for each class of vehicle; 
reference made to terms of trust indenture and legislation 
regarding financing and operation pointing out requirements 
for adequate system; Chesapeake Bay tunnel-bridge project. 


Toll Factors for Indiana Turnpike, F.RHODES, Jr. Traffic 
Quarterly v 14 n 1 Jan 1960 p 26-35. Indiana toll road grants 
its customers, depending upon their monthly dollar-volume 
patronage, discounts ranging up to 50%; this arrangement 
together with 1959 toll rate adjustment are key factors in 
turnpike’s steady financial progress since its opening in 1956; 
road’s history and development, details of system and other 
factors in earning status. 

Traffic Control. See Highway Signs, Signals and Markings ; 
Highway Traffic Control. 


Virginia. Users of Virginia’s Richmond-Petersburg Turnpike 
Benefit from Built-in Safety of Modern Highway, F.BLACK- 
WELL. Better Roads v 30 n 4 Apr 1960 p 25-6, 42, 44. 34.7 
mi long Turnpike provides lanes for travel in each direction 
in rural areas and six lanes through urban area of Rich- 
mond, Va; wide median strips reduce severity of head-on 
collisions and 24 and 86 ft wide lanes reduce chances of side 
swiping; 10 ft paved shoulder on outside lane provides safe 
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place to stop; since July 1 1958 opening, accident rate is 
80.25 for 234,000,000 mi. 


Washington. New Method Used to Build Highway in Washing- 
ton’s Thain Forest, W.A.BUGGE. Pac Bldr & Engr v 66 n 2 
Feb 1960 p 88-9. New highway section beginning at Hump- 
tulips is 22 ft wide with 3 in. asphaltic concrete base and two 
2 in. thick asphalt applications on top; this 3 in. base is mat 
of 114 in. max size aggregate and 85-100 penetration asphalt 
cement: use of asphalt base makes it possible to overcome 
deteriorating effect of poor aggregates available; base prevents 
capillary moisture and water vapor from gathering in pave- 
ment. 

West Germany. Neue Richtlinien fuer Landstrassen. Strasse u 
Autobahn v 10 n 12 Dee 1959 p 465-507. New standard require- 
ments for highways; text marked as 2nd part, “Route Design 
of Highways”, is intended to become completion of part ile, 
“Cross Section Design”, of official German standards for high- 
way construction. 


HIGHWAY TRAFFIC CONTROL 


See also Highway Accidents; Highway Signs, Signals and 
Markings; Street Traffic Control. 


Automatic Highway and Driver Aid Developments, H.M. 
MORRISON, A.F.WELCH, E:.A.HANYSZ. SAE—Paper n 
151A for meeting Mar 15-17 1960 40 p; see also abstract in 
SAE—J v 68 n 6 June 1960 p 32-5. Details of operation of 
highway model, built by Research Laboratories, General Motors 
Corp which comprises Auto-Control, applicable to limited 
access highways and embodied in 1/40 scale model; Electro 
Lane is path error detector and Hy-Com is 1-f induction radio 
communications system; each of latter provides aid to drivers 
and with further development might be applicable for use in 
future; details of functions and operation of each system. 


Characteristics of Traffic Flow on Freeways, A.D.MAY, 
Jr. ASCE—Proe v 85 (J Highway Div) n HW4 Dee 1959 pt 
1 Paper n 2273 p 1-21. Traffic flow characteristics were studied 
on two high density controlled access facilities in Detroit, 
Mich; average speeds and volumes were recorded on per 
minute, per lane basis; paper presents traffic volume char- 
acteristics, speed characteristics, vehicle headway character- 
istics, and relationships of fundamental characteristics; it is 
concluded that traffic volume affects lane usage and that 
distribution of traffic volume between lanes follows definite 
pattern. 


Communication System for Highway Traffic Control, E.A. 
HANYSZ, J.E.STEVENS, A.MEDUVSKY. Electronics v 33 
n 42 Oct 14 1960 p 81-3. Communication of voice messages 
to motorists is accomplished by loop antenna alongside road 
which sets up amplitude modulated induction field over high- 
way adjacent to loop; vehicles with receivers pick up message 
as they pass through field; repeater for transmitting contin- 
uous, fixed messages uses playback which exerts no frictional 
force on tape. 


Effect of Speed Zone Modifications Occasioned by Illinois 
Speed Law, W.L.KESSLER. Traffic Eng v 29 n 10 July 1959 
p 18-23, 43. Aspects of program to modernize low limits and 
bring them up to accepted standards, and establish new 
speed zones with proper values where needed on states’ 14,895 
mi of streets and highways; signing techniques; “‘before and 
after’”’ study determined effects of speed zone program, neces- 
sity for changes, and uniformity of speed zones; conclusions. 


Effects on Traffic Control Devices. Nat Research Council 
—-Highway Research Board—Bul n 244 1960 97 yp. Papers 
presented at 38th annual meeting Jan 5-9, 1959 at Washing- 
ton, DC as follows: Effect of Curb Parking on Intersection 
Capacity, A.J.GALIOTO, 1-10; Effect of Edge Striping on 
Traffic Operations, I.L.THOMAS, Jr, W.T.TAYLOR, Jr, 11- 
15; Effectiveness of Symbols for Lane Control Signals, T.W. 
FORBES, E.GERVAIS, T.ALLEN, 16-29; Some Principles 
of Freeway Directional Signing Based on Motorists’ Experi- 
ences, D.W.SCHOPPERT, K.MOSKOWITZ, S.F.HULBURT, 
A.BURG, 30-87; Effect of Raising Speed Limits on Urban 
Arterial Streets, E.V.AVERY, 88-97. 


Highway Alert Radio, E.A-HANYSZ. IRE Int Convention 
Ree v 8 pt 8 (Aeronautical & Navigational Electronics, ete) 
1960 p 273-83. Roadside-to-vehicle communications system, 
known as Hy-Com is proposed for bringing voice messages 
pertinent to driving conditions into moving vehicles; method 
proposed to transmit message is through amplitude modulated 
magnetic induction field having carrier frequency in 10-14 ke 
range. 

New Voice System Alerts Drivers, C.E.QUINN. Traffic Eng 
v 29 n 10 July 1959 p 18-14, 48, 44. Transmitter and receiver 
features of portable communications system developed by 
General Motors Corp, Warren, Mich, which supplements road 
signs, and aids driving safety by bringing into vehicle voice 
messages pertaining to emergency road conditions; system 
uses electromagnetic induction field for signal propagation 
and operates at frequencies near 10 ke, thereby avoiding 
radio interference; system requirements; military and national 
emergency applications. 


Road Controlled Signs Warn of Weather Conditions. Roads 
& Road Construction v 88 n 448 Apr 1960 p 125. To warn 
of various weather conditions over Donner Summit in Cali- 
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fornia, Highway division has evolved radio controlled road 
sign which has three long, three-sided units which are tri- 
angular in cross section, mounted above each other, and these 
are rotated by electric motors; operation of motors is by 
closing circuit by system of relays nearly identical with that 
used when dialing telephone. 

Traffic Behavior on Freeways. Nat Research Council— 
Highway Research Board—Bul n 235 1960 132 p. Papers 
presented at 38th annual meeting, Jan 5-9, 1959 in Washing- 
ton, DC as follows: Effect of Freeway Medians on Traffic 
Behavior, C.J.KEESE, C.PINNELL, 1-18; Traffic Behavior on 
Urban Expressway, A.F.MALO, H.S.MIKA, V.P.WALBRIDGE, 
19-37; Traffic Behavior and On-Ramp Design, I.FUKUTOME, 
K.MOSKOWITZ, 38-72; Study of Freeway Traffic Operation, 
C.J.KEESE, C.PINNELL, W.R.McCASLAND, 73-132. 

HIGHWAY TRAFFIC SURVEYS. See Traffic Surveys. 
HIGHWAY TRANSPORTATION. See Transportation. 
HIGHWAYS. See Highway Systems; Roads and Streets. 
HILSCH TUBES. Sce Flow of Fluids—Turbulent. 
HOBBING. See Electron Tubes—Manufacture; Gear Cutting. 
HOBBING MACHINES. See Gear Cutting Machines. 

HOBS. See Gear Cutters. 

HODOSCOPES. See Counters. 


HOISTS. See Cranes; Electric Rectifiers; Electrical Engineer- 
ing—Terminology; Elevators; Materials Handling—Iron and 
Steel Plants; Mine Hoists. 


HOLDING FIXTURES. See Tools, Jigs and Fixtures. 


HONEYCOMB CORES. See Aircraft Manufacture—Sandwich 
Construction; Laminated Products. 


HONING 
See also Automobile Manufacture; Gear Manufacture. 


Hochdruck-Luft-Messgeraete steuern Honmaschinen mit 
hoher Genauigkeit. Werkstatt u Betrieb v 98 n 8 Aug 1960 
p 503-5. Honing machines controlled with great accuracy by 
high pressure pneumatic instruments; application and advan- 
tages of instruments described. 


S’em povyshennykh pripuskov khoningovaniem, A.P.BABI- 
CHEV. Stanki i Instrument v 30 n 11 Nov 1959 p 34-6; see 
also English translation in Machines & Tooling v 30 n 11 
1959 p 34-6. Large metal removal rates by honing; results of 
honing with increased metal removal described; conclusions 
drawn from data obtained. 


Should You Use Manually Stroked Honing? B.R.McCON- 
NELL. Grinding & Finishing v 6 n 10 Oct 1960 p 36-9. 12 
advantages inherent in hand stroking are outlined. 


HONING MACHINES. See Honing. 


HOPPERS. See Coal Handling; Coal Storage; Materials Han- 
dling—Hoppers. 


HORTICULTURE. See Greenhouses. 


HOSE 
See also Fire Fighting Equipment. 


Fire Hose Passes Tough Test. Safety Maintenance v 119 n 
5 May 1960 p 44. Report of use of all-synthetic hose at Idaho 
pulp and paper mill; supplied for heavy duty needs, hose was 
subjected to severe tests with excellent results; after service 
life 16 times that of ordinary hose, little or no maintenance, 
it is still operating in good condition. 


Flexible. New Developments in Oil Hose, D.F.AITKEN. Petro- 
leum v 23 n 7 July 1960 p 265-6. Use of neoprene or nitrile 
rubber, reinforced with cotton duck or braiding and armored 
or supported by helical coils of steel wire in manufacture of 
hose; features of suction and discharge hose, soft-wall and 
spill-boom hoses, and refuelling hose. 


Selecting Flexible Hose for Fluid Power Systems, D.W. 
FENTRESS. Applied Hydraulics & Pneumatics v 12 n 12 
Dec 1959 p 70-2, 90. Hose selection discussed from point of 
view of operating variables; chart compares design of metal 
and synthetic hose; methods of attachment of metal and syn- 
thetic hose fittings also discussed; chart also compares typical 
low, medium, and high burst pressures for synthetic and metal 
hose for ID from % to 2 in. 


What Hose Tests Mean to You, R.W.PHILLIPS. Applied 
Hydraulics & Pneumatics v 13 n 5 May 1960 p 120-1. Evalu- 
ation of tensile, vibration, and impulse testing are factors 
equally important as burst testing for rating hydraulic hose 
and fittings. 


ndards. Electrically Bonded Aircraft Fuelling Hose and 
Roriee Assemblies. Brit Standards Instn—Brit Standard n 3158 
1959 11 p. Standard applies to mandrel built hose of 1-4 in. 
ID, manufactured from special quality synthetic rubber with 
textile reinforcement only, and electrical bonding wires built 
into body; hose is primarily intended for fueling (or defuel- 
ing) aircraft on ground with petroleum fuels having aromatic 
hydrocarbon content not exceeding 30% by volume, at ambient 
air temperatures in range —26 to 55 C and pressures to 150 


psi. 


HOSIERY MANUFACTURE 


Dyehouse is Latest Addition in Knitting Mill’s Expansion. 
Textile World v 110 n 2 Feb 1960 p 50-1, 109. Production at 
Villa Rica Hosiery Mills, Villa Rica, Ga, amounts to 11,000 
doz pairs of socks and anklets weekly; cotton, cotton-nylon, 
and all nylon yarns are used; new knitting machines were 
added, and boarding is in new building; formulations, time, 
temperature and machine data are given for bleaching white 
socks and dyeing direct and vat colors. 


Improved Knitting Technique for Unprocessed Nylon Yarn. 
Man-Made Tetxiles v 36 n 424 Oct 1959 p 52-3. New method 
of knitting unprocessed yarn into welts and panels of circular 
stockings consists of plasticizing or semi-plasticizing yarn on 
knitting machine, immediately prior to loop forming point; 
yarn is fed continuously through small metal box containing 
heating element; heating device or oven is attachable to any 
make of single or twin feed machine. 


Kinetic Yarn Friction and Knitting, T.S.NUTTING. Textile 
Inst—J v 51 n May 1960 (Trans Sec) p T190-202. Apparatus 
for measurement of kinetic friction of hosiery yarns is de- 
scribed: it is in two distinct sections, including instrument 
for measuring yarn tension and device for pulling yarn at 
constant speed past test pillar under controlled and con- 
trollable input tension; results are shown for cotton, nylon, 
and wool yarns; importance of kinetic yarn friction in weft- 
knitting action and resultant changes in fabric dimensions 
are pointed out. 

Seven-Point Program Controls Hosiery Length, L.KOCH. 
Textile World v 109 n 9 Sept 1959 p 64-6. System used at 
Comal Hosiery Mills, New Braunfels, Tex, controls finished 
hosiery with tolerance of plus or minus ¥% in.; program in- 
cludes rigid cleaning schedule, maintaining uniformity at 
thread-up, use of large package unsized nylon, running yarn 
through water trough solution, constant air condition, pre- 
setting before seaming, and weekly pulling tests. 

Wearing Properties of Fully Fashioned Nylon Stockings, 
D.E.BRADBURY, W.D.EWAN, W.A.HAY. Textile Inst—J v 
50 n 11 Nov 1959 (Trans Sec) p T624-39. Wearing trials were 
carried out over some years; design of trials, occurrence of 
various types of faults, life of stockings in wear and its rela- 
tion to construction of stocking and properties of yarn are 
summarized. 


HOSPITALS 


Building Types Study 275—Hospitals. Arch Rec v 126 n 4 
Oct 1959 p 217-48. Diagnostic X-ray Suites for General Hos- 
pital, W.R.TAYLOR, C.E.NELSON, W.W.McMASTER, 
217-24; Improved Supply System for Better Patient Care— 
Holy Cross Hospital, San Fernando, Calif, 225-30; Pleasant 
and Open Plan for Psychiatric Patients—David Wohl Health 
Institute, St. Louis, Mo, 231-6; General Hospital Planned for 
Expansion—South Bay Hospitals, Redondo Beach, Calif, 
237-9; Small General Hospital Has Three Zones—Mendocino 
County Hospital, Calif, 240-2; Core Plan is Efficient for Small 
Hospital—Little River Memorial Hospital, Ashdown, Ark, 
243-5; Efficient Hospital Scaled for People—Central Hospital, 
Jyvaskylyla, Finland, 246-8. 

Building Types Study 281—Hospitals. Arch Ree v 127 n 4 
Apr 1960 p 221-45. North Kansas City Memorial Hospital, 
North Kansas City, Mo, 222-5; Greater Niagara General Hos- 
pital, Niagara Falls, Ont, 226-30; Carroll County General Hos- 
pital, Westminster, Md, 231-3; Misericordia Hospital, Bronx, 
NY, 234-9; Gottsche Rehabilitation Center and Hot Springs 
Memorial Hospital, Thermopolis, Wyo, 240-5. 

Accident Prevention. See Temperature Control Apparatus. 

Fire Protection. Teaching Hospital Fire Preparedness, R.Mc- 
GRATH. Fire Eng v 113 n 7 July 1960 p 562-5, 598. Training 
methods for nurses in event of institutional fires; emergency 
removal of patients described; proper use of extinguishers 
and means of smothering small fires; evacuation methods 
explained. 

Floors. See Floors—Rubber. 

Foundations. See Foundations. 

Instruments. See Temperature Control Apparatus. 

Lighting. See Electric Lighting—Hospitals. 

Water Supply. See Civil Defense—Water Supply. 

HOT AIR HEATING. See Flow of Fluids—Pipes; Heating— 
Industrial Plants. 


HOT BLAST CUPOLAS. See Cupolas—Hot Blast. 

HOT BLAST STOVES. See Blast Furnaces—Stoves. 

HOT DIP GALVANIZING. See Galvanized Metal; Galvanizing. 
HOT LABORATORIES. See Chemical Laboratories—Radioac- 


tive. 


HOT SPRINGS. See Mineral Springs; Steam Power Plants— 
Geothermal. 


HOT WATER ACCUMULATORS. See Heating—Heat Storage. 
HOT WATER HEATING. See Heating. 


HOT WATER SUPPLY SYSTEMS. See Heating—District ; 
Water Heaters. 
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HOTELS 
Precast Window Frames Cover Hotel. Eng News-Ree v 163 
n 17 Oct 22 1959 p 38-40. Feature of new $20-million Denver- 
Hilton Hotel is grillwork of precast concrete exterior walls ; 
hotel is 20 stories high, rises 250 ft above street level, and 
extends 60 ft into ground; concrete for ‘‘skin’’ was designed 
with minimum compressive strength of 5500 psi at 28 days; 
completed sections were etched with acid in order to expose 
gravel aggregate. 
Air Conditioning. See Air Conditioning—Hotels. 
Fire Protection. See Fire Protection. 
Lighting. See Electric Lighting—Hotels. 
HOUSES 
See also Apartment Houses. 


All Run by Sunshine. Engineering v 189 n 4912 June 10 
1960 p 804. Bungalow to be built in England, which is part 
of plan for self-contained 1.2 acre estate producing most of 
food required for family; solar energy will be used to provide 
cooling and heat; rainwater collected from roof would be 
used for domestic purposes other than drinking, including 
irrigation; methane from septic tank could drive gas engine 
to provide electricity for lighting and cooking. 


Study of Alternative Methods of House Construction. Great 
Britain—Dept Sci & Indus Research—Nat Bldg Studies— 
Special Report n 30 1959 93 p. Changes in design and economy 
of house construction brought about by large-scale mass 
production ; paper compares aspects of design and construction 
of four different types of small houses for one or two families ; 
included are one traditional type and three others using 
mass-produced parts to various degrees; table shows com- 
parative data on external and party walls, linings, partitions, 
first floor, roof, plumbing, electrical, and gas works. 

Air Conditioning. See Air Conditioning—Houses. 


Aluminum. Precision Built Light Alloy Houses, G.R.PARKER. 
Metal Industry v 97 n 1 July 1 1960 p 3-8. Problems which had 
to be solved in development of light alloy prefabricated house 
undertaken by Coseley Buildings Ltd who are primarily en- 
gaged in heavy steel fabrication; illustrated description of 
manufacture of components and sub-assemblies which are 
necessary in construction of prefabricated aluminum house. 

Electric Wiring. See Electric Wiring. 

Fire Protection. See Fire Protection. 

Heating. See Heating—Houses. 

Lighting. See Electric Lighting; Houses—Power Supply. 

Power Supply. 4300-Home “Medallion City”, H.P.SCOTT. Elec 
Construction & Maintenance v 59 n 7 July 1960 p 73-6. Power 
supply for homes in all-electric residential project under con- 
struction in suburban Long Beach, Calif; features include at 
least 100-amp service entrance, 16-breaker distribution panel, 
240-v dryer circuit with receptacle, electric kitchen with 
built-in range and oven, at least three additional major 
appliances, at least one outdoor convenience outlet, interior 
lighting, and exterior lighting consisting of fixtures outside 
each entrance to house. 

Prefabricated. See Buildings—Prefabricated ; Houses—Aluminum, 

HOUSING. See City Planning. 

HOVERCRAFT. See Vehicles—-Ground Effect. 

HUMAN ENGINEERING 


See also Accident Prevention; Air Conditioning; Aireraft— 
Design; Automobile Drivers ; Aviation—Medical Problems ; Cy- 
bernetics ; Heat Transfer—-Medical Problems; Heat Transfer— 
Textiles; Industrial Hygiene; Industrial Management; Indus- 
trial Relations; Inspection; Machine Tools—Design; Noise; 
Operations Research ; Ships—Accident Prevention ; Space Flight 
—Human Factors; Time and Motion Study. 


Annotated Bibliography of Applied Physical Anthropology 
in Human Engineering. US Air Force—Wright Air Develop- 
ment Center WADC Tech Report n 56-30 May 1958 301 p. 
Available from Office of Technical Services, US Dept Com- 
merce, Washington, DC, n PB 151447, $5.00. Volume contains 
condensations of 121 reports; majority of which are grouped 
under anthropometry, biomechanics, and comfort; working 
data and important illustrations are quoted directly from 
original papers in most cases; author and subject index; 
commentary on seating comfort and anthropomorphic dum- 
mies included in two appendices. 


Der Mensch in der Fabrik. Werkstattstechnik v 50 n 2 
Feb 1960 p 54-68. Several articles presented on effects of 
industrial work on man in plant. Physiology of work, G.LEH- 
MANN, 54-6; Muscle exercise and its importance for industrial 
work, E.A.MUELLER, 56-9; Selection of job in accordance 
with man’s physical constitution, A.KIRN, 59-62; How to 
adapt design and operation of small presses to physiology of 
worker, F.STIER, 62-3. 

Ergonomics and Industry, W.F.FLOYD. Instn Mech Engrs— 
Proc v 172 n 1 1958 p 75-86. Original of paper indexed in 
Engineering Index 1959 p 622. 


Foundations for Bioelectronics for Human Engineering, US 
Navy Electronics Laboratory—Research Report n 761, Apr 4 
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1957 119 p. (Available at OTS, Washington, DC, PB n 151291, 
$2.75). Survey of use of bioelectronics which represents union 
of electronics with physiology and psychology, for purpose 
of measuring electrical changes associated with bodily functions 
of human beings; 614 studies are covered taking form of 
annotated description of work, cited by author, title, and 
location; every form of research communication, informal as 
well as formal, is listed. 


Human Engineering Bibliography 1956-1957. US Office Naval 
Research—Bibliography n ACR-32 Washington Naval Research 
Laboratory, Washington, DC, Oct 1958, 360 p. Compilation 
of published literature, prepared by Project Staff Human 
Engineering Information and Analysis Service, Inst Applied 
Experimental Psychology, Tufts Univ, is designed to meet 
needs of individuals responsible for development of equipment 
operated by military personnel; instruction and illustrations 
in use of present bibliography and key to abbreviations of 
military and government organizations included. 


Human Factors in Man-Machine Systems, H.E.BAMFORD, 
Jr. Human Factors vy 1 n 4 Nov 1959 p 55-9. Field of human 
factors is analyzed and divided into systemic, functional, and 
general factors; eight classes of human factors are defined 
and examined: human utility to system; behavioral character- 
istics of aircraft crew stations and demands on crew; be- 
havioral characteristics of crew; ecological characteristics of 
crew and passengers and of operational environment; ecolog- 
ical demands on life support system; human cost to system. 


“Human Factors’’—Newest Engineering Discipline, C.CE- 
LENT. Electronic Industries v 19 n 2 Feb 1960 p 86-100. 
Human engineering, representing cross-fertilization between 
life sciences and engineering, analyzes human as component 
in complex system; concept of human engineering and its 
applications examined; various agencies engaged in human 
engineering. 


Human Factors Research on Weapon Systems Project Teams, 
F.A.MUCKLER. Human Factors v 1 n 4 Nov 1959 p 28-31. 
Outline of nature and objectives of human factors research 
programs connected with weapon system development teams ; 
need for development of generalized research and development 
tools and specific and detailed criteria for research methodology 
for test and evaluation of complex man-machine weapon sys- 
tems is stressed. 


Human Sensitivity to Vibrations, D.T.WRIGHT, R.GREEN. 
Queen’s Univ—Ontario Joint Highway Research Programme— 
Report n 7 1959 28 p. Scope of study which is part of Ontario 
Joint Highway Research Program, is limited to human reac- 
tions to mechanical vibrations, so-called simple harmonic 
motions ; study is part of attempt made in human engineering 
to bridge gap between engineer and physiologist and psychol- 
ogist, in relating humans to their environment in technical 
world; effects on humans, scales and parameters. 60 refs. 


Marginal Punched Card System for Human Factors Litera- 
ture, C.S.EVANS. Human Factors v 1 n 4 Nov 1959 p 82-46. 
Details of bibliographic system used by Human Factors Group 
at Douglas Aircraft Co, Santa Monica, Calif to store informa- 
tion pertinent to practical design problems; establishment of 
system; list and descriptions of major subject headings; com- 
pilation of basic glossary; detail subject index; design of 
punched card; examples of tables; merits of system. 


Moeglichkeiten fuer die Anpassung der Arbeit an den Men- 
schen in der mechanisierten Fertigung, G.KAMINSKY. VDI 
Zeit v 102 n 27 Sept 21 1960 p 1287-92. Methods available to 
mechanized industrial plants for making his work fit man; 
summary of scientifically determined literature data on effects 
of working space, noise, and vibration on quality of man’s 
work and his health; man’s ‘endurance limit’; effect of 
differently spaced short intermissions. 


Pattern Recognition and Display Characteristics Finds 
BUSH, R.B.KELLY, V.M.DONAHUE. IRE—Trans on Nias 
Factors in Electronics y HFE-1 n 1 Mar 1960 p 11-21. Results 
of experiment designed to determine those physical charac- 
teristics of patterns which may be used to predict performance 
in complex visual task similar to map-matching; stimulus 
forms used simulated radar or infrared returns in quantifiable 
way; pertinence to aircraft instrument displays. 


Relation of Electronic and Optical Display Gain to ‘ 
Performance, S.SEIDENSTEIN, HLP.BIRMINGHAM., Re 
Trans on Human Factors in Electronics v HFE-1 n 1 Mar 
1960 p 380-2. Experiment investigated effect of adjusting display 
gain upon man-machine system performance in simple aided 
tracking system; over ranges studied, system error decreased 
as display gain increased. 


Tufts Index to Human Engineering Literature, D.B.DE OF 
E.V.SAUL. Human Factors v 1 n 4 Nov 1959 p 47-bd. Probloge 
encountered in development of control system for human 
engineering literature; description of principal features of 
indexing system, developed by Inst for Applied Experimental 
Psychology, Tufts Univ, Medford, Mass; system centers about 
topical outline which has 15 major headings, with numerous 
subheadings and sub-subheadings to fill out major areas; Bys- 
tem flexibility is demonstrated in topical outline and in selected 
examples of search terms. 


THE ENGINEERING INDEX—1960 629 


HUMAN ENGINEERING—Continued 


Use of Quickening in One Coordinate of Two-Dimensional 
Tracking System, J.W.DUBY, R.CHERNIKOFF. IRE—Trans 
on Human Factors in Electronics y HFE-1 n 1 Mar 1960 
p 21-4, Application of quickening techniques to one dimension 
of two-dimensional higher-order tracking system will be bene- 
ficial even though dynamics thus become dissimilar. 

HUMIC ACID. See Coal—Oxidation. 
HUMIDITY 


Control. See also Air Conditioning ; Chemical Processes—Mass 
Transfer ; Environmental Chambers. 


Adsorption Equipment. Nat Elec Mfrs Assn—Publ n AD 
1-1959 Dec 1959 11 p. Publication covers methods for determin- 
ing quality of dry air from atmospheric pressure adsorption 
type dehumidifier in pressure range of 0 to 10 psig and adsorp- 
tive-type compressed gas dryers at 10 to 500 psig; definitions 
applying to adsorption equipment. 

Adsorption Equipment. Nat Elec Mfrs Assn—Publ n AD 
1-1960 May 1960 14 p, 6 supp plates. Procedure for testing 
solid adsorption-type dehumidifiers in pressure range of 0 to 
10 psig; method for determining moisture vapor dew point; 
definitions applying to adsorption equipment. 


Measurement. See also Hygrometers; Meteorology—Instruments. 


Luftfeuchtemessung, W.LUECK. Zeit fuer Messen, Steuern, 
Regeln v 3 n 1 1960 p 21-30. Air humidity measurement ; 
review of industrially applicable European methods, with 
special regard to automation. 42 refs. 


Neue Feuchtigkeitsmessmethode, K.G.GROENINGER. Schwei- 
zer Archiv v 26 n 6 June 1960 p 233-48. New method of 
measuring humidity; effect of humidity on textiles; chemical 
and physical mechanisms governing humidity content of 
materials ; critique of existing methods of humidity determina- 
tion ; scientific principles of new method called equi-HYGRO- 
SCOPE; description of different instruments developed ; present 
and possible future applications in controlling moisture content 
of room atmosphere and goods. 


HUNGRY HORSE DAM. See Dams, Arch—Montana. 
HURRICANES. See Meteorology. 
HYDRATION. See Cement—Hydration. 


HYDRAULIC ACCUMULATORS. See Cars—Freight ; Hydraulic 
Control and Transmission. 


HYDRAULIC ANALOGIES. See Heat Exchangers—Design. 
HYDRAULIC CONTROL AND TRANSMISSION 


See also Aircraft—Hydraulic Equipment; Automobile Trans- 
missions—Hydraulic; Cars—Buffers; Clamping Devices; Coal 
Mines and Mining—Conveying ; Couplings—Hydraulic ; Hose— 
Flexible ; Jacks—Hydraulic ; Machine Tools—Control ; Materials 
Handling; Power Transmission; Presses—Hydraulic; Servo- 
mechanisms—Hydraulic; Torque Converters; Tractors—Trans- 
missions; Valves and Valve Gear—Hydraulic. 

Applying Electrical Controls, D.FITZPATRICK. Hydraulics 
& Pneumatics v 138 n 6, 8, 11 June 1960 p 96, 98, Aug p 82, 
84, Nov p 88, 90. June: Reasons for burnout of valve solenoids 
are excessive duty cycle, simultaneous energizing of 2 solenoids 
as on 8 position spring centered valve, and entry of foreign 
matter; prevention of burnout. Aug: Causes of sequence 
malfunctions are analyzed. Nov: Problems of relay circuits 
and limit switches in electrohydraulic control systems; main- 
tenance records indicate that relays contribute 5% and limit 
switches 50% to electrical failures. 

Backpressure . . . What You Can Do About It, J.J.PIPPEN- 
GER. Applied Hydraulics & Pneumatics v 13 n 4 Apr 1960 
p 107-8. Recommendation for ten ways of avoiding back- 
pressure problems includes consideration of drain and tank 
lines, control valves, relief valves, and balance of hydraulic 
valve spools. 


Choosing Hydraulic System, J.R.FAWCETT. Hydraulic Power 
Transmission v 6 n 63, 67 Mar 1960 p 178-83, July p 454-9, 
Mar: Review of hydraulic systems and circuits for various 
industrial applications covers all aspects of pressure, fluid, 
pumps, intensifiers, accumulators, speed control, prefilling 
valves, two volume pump units, differential circuits, and 
precision and speed control valves; diagrams and sketches. 
July: Review of methods and equipment required for control 
of semi-automatic and automatic hydraulie operation. 

Das Messen von kleinen MHydraulik-Leckoelstroemen, G. 
SCHNEIDER. VDI Zeit v 102 n 17 June 11 1960 p 678-80. 
Measuring of small leakage losses in oil hydraulic equipment ; 
illustrated description of new 2-part (hydraulic and electric) 
measuring instrument, supplied as three models of different 
sensitivity, for use in manufacture, testing, and development 
of hydraulic structural members (valves, gaskets, etc) and 
hydraulic systems; most sensitive model measures leakage of 
0.04 em?/24 hr in 30 min. 

Bight Ways to Overcome Hydraulic Lock, J.MANNAM. 
Engineering v 190 n 4932 Oct 28 1960 p 592-3. Means available 
are provision of sufficient taper on piston lands to ensure that 
clearances converge in direction of flow, stepping, circum- 
ferential grooving and flexible linking of piston lands, opera- 
tion above about 3000 psi, potentiometer lubrication to recessed 
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areas on lands, dither, and rotation of piston or of valve 
sleeve ; choice depends on application, production methods, 
relative importance of cost and degree of elimination desired. 
From paper before Instn Mech Engrs 1959. 


Electrical Controls for Fluid Power Systems. Applied Hy- 
draulics & Pneumatics v 12 n 8 Aug 1959 p 65-72. Specifica- 
tions for principal electric components used in control of 
hydraulic and pneumatic systems as aid in design; design 
data and manufacturers for 45 limit switches, 11 timers, 55 
solenoids, and 24 pressure switches. 


Elements of Hydraulic Systems, E.G.ELLIS. Sci Lubrication 
v 12 n 5 May 1960 p 18, 20-2, 24, 26. Basic principles of 
hydrostatic theory of equilibrium of fluids; simple hydraulic 
system and fluid; components of system such as reservoirs, 
types of pumps, valves, receiving or actuating units; pipes 
and fittings; materials for piping; accumulators; flow meters 
and oil separators; viscosity control; care of hydraulic oil and 
its partial reclamation. 


Growth of Fluid Power Industry. Compressed Air & Hydrau- 
lics v 24 n 282 Sept 1959 p 298-9, 309. Review of growth and 
development of companies engaged in manufacture of pneu- 
matic and hydraulic systems from period prior to World War 
II to present. 


Hydraulic Research. Hydraulic Power Transmission v 6 
n 68 Aug 1960 p 524-7. Survey of trends and developments of 
work performed in 1959 at National Engineering Laboratory, 
and British Hydromechanics Research Association covers areas 
of suppression of hydraulic pressure pulsations, conservation 
of energy in hydraulic systems, loss characteristics in valves 
and fittings, seals and glands, and fatigue of flexible high 
pressure hose. 

Hydraulic Swivel Systems, G.M.BAGNARD. Machine Design 
v 32 n 6 Mar 17 1960 p 160-4. Basic geometric characteristics 
of all-metal, fiuid-line connections that combine strength of 
pipe with flexibility of hose. 

Hydraulics in Industry, F.BRADBURY. Sci Lubrication 
v 12 n 5 May 1960 p 27-33. Paper presents reasons for using 
hydraulics, way hydraulics work, and some general methods 
of applying hydraulics in industry; simple application of 
rotary drive; characteristics and properties of industrial hy- 
draulics; some fundamentals of hydraulic methods. 

Hydraulics: Standard Components, E.I.BROWN. Mech Eng 
v 82 n 5 May 1960 p 51-3. Changes to be expected in aero- 
nautical, mobile, and industrial hydraulic equipment; in aero- 
nautical field, higher pressures and temperatures are forecast 
as well as increased pump speeds; hydrostatic transmissions 
in mobile field will see wider uses; electrohydraulic servo 
systems will continue to expand in industrial line and variable 
speed drives will be more widely used; standardization will 
reach new high. Paper 60-MD-5. 

Hydro-Titan-Antriebe, Berechnungsgrundlagen, hydraulische 
Kreislaeufe und Anwendungen, H.HAFFNER. Schweiz Bau- 
zeitung v 77 n 41, 42 Oct 8 1959 p 669-75, Oct 15 p 694-702. 
Titan hydraulic drives; calculation principles, hydraulic cycles, 
and applications; arrangement includes driving motor, axial 
piston pump, and pump driven machine; calculation of dimen- 
sioning, speed, and efficiency of pistons and pump; operation 
of several machines in parallel alignment; Titan drives can 
be used in locomotives, construction machines, hydraulic 
presses, textile machinery, etc. 


Hydrodynamic Split Torque Transmissions, P.BLOCH, R.C. 
SCHNEIDER. SAE—Trans v 68 1960 p 257-72 (discussion) 273. 
Indexed in Engineering Index 1959 p 622 from SAE Paper 
n 92W. 


Hydrostatic Transmission. Compressed Air & Hydraulics v 24 
n 280 July 1959 p 234-8. Demonstrations by two British com- 
panies, featuring hydrostatic transmissions, have proved prac- 
tical applications of this method of driving medium; method 
applicable for driving tractors, road rollers, locomotives, etc, 
and can provide motive force for functioning cranes, hoists, 
mining machinery, marine and aircraft towing tugs, cargo 
winches, derricks, ship’s steering gear, stabilizers and others ; 
hydrostatic transmission has proved economical since use of 
expensive items of equipment is obviated. 


Hydrostatic Transmissions, P.C.MORTENSON. SAE—Trans 
v 68 1960 p 243-7. Indexed in Engineering Index 1959 p 623 
from SAE Paper n 92U. 


Hydrostatic Transmissions for Vehicles, E.H.BOWERS. SAE 
—Tyrans v 68 1960 248-56. Indexed in Engineering Index 1959 
p 623 from SAE Paper n 92V. 


Intensifier Performance Calculations, R.H.WARRING. Hy- 
draulic Power Transmission v 6 n 65 May 1960 p 326-7. 
Intensifier consists essentially of two cylinders of different 
sizes with common piston, assembled as unit; normal system 
pressure is applied to larger cylinder so that same force is 
exerted on fluid in smaller cylinder or intensifier chamber, 
thus increasing pressure directly in ratio of respective piston 
areas ; nomogram has been designed to give immediate theore- 
tical solutions to intensifier problems, and use of nomogram 
is explained by typical examples. 
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Les commandes hydrauliques dans les appareils de manu- 
tention, R.AFFOUARD. Technique Moderne v 52 n 2 Feb 
1960 p 19-27. Hydraulic control of materials handling machin- 
ery; typical hydraulic circuits described, and their application 
to materials handling, including lifting of loads, loaders, and 
trucks; advantages of hydraulic devices are discussed; fluids, 
pumps, motors, jacks, distributors, pressure limiters, piping, 
and fluid conservation and treatment equipment and their 
applications discussed in detail. 


Mechanical Engineering Researches. Engineer v 209 n 5448 
June 24 1960 p 1038-9. Report on work at National Engineering 
Laboratory, England, includes information on modification of 
hydrostatic transmission for quiet running in submarines; 
cylinder block is fixed, and floating port plate is supported by 
oil pressure developed by pump; pump is driven through rub- 
ber coupling and supported in rubber bushes. 


Oelhydraulische Antriebe im Stahlwasserbau, M.LAUFER, 
G.SCHMAUSSER. Bauingenieur v 34 n 11 Nov 1959 p 417-27. 
Hydraulic drives in hydraulic steel constructions; use of 
hydraulic drives is practical where relatively large lifting 
power and low lifting height is required; use in hydraulic 
gates and weir constructions; table shows comparison between 
construction, use, and advantages of hydraulic and mechanical 
drives; discussion of possible applications; examples. 


Open Center, Closed Center, How Do They Compare? K.V. 
KIRKPATRICK. Applied Hydraulics & Pneumatics v 12 n 12 
Dee 1959 p 67-9. Comparison of design and operating charac- 
teristics of open center and closed center hydraulic systems ; 
closed system design preferred when there are many in- 
dividual circuits in system, and when there is great difference 
in flow rates between circuits, and large number of such 
differences, 


Packaged Systems—Next Step for Hydraulics, H.LEFER. 
Hydraulics & Pneumatics v 13 n 10 Oct 1960 p 112, 116-18, 
120. Integrating pumps, valves, reservoirs, and lines into single 
housing has been one of aircraft designer’s answers to need 
for high reliability in limited space; more packaging in future 
designs was indicated by papers and discussion at symposium 
held recently by New York Air Brake Co, which are briefly 
reviewed. 


Plastic Lines—Can They Meet Your Fluid Power Needs? 
Applied Hydraulics & Pneumatics v 13 n 4 Apr 1960 p 67-72. 
Hose and tubing for fluid power applications are extruded 
from three basic plastics: nylon, polyethylene, and polyvinyl 
chloride; specific applications, and advantages and disadvan- 
tages of each type are discussed; tabular data on specifications 
and burst ratings. 

Pressure Drop Charts. Hydraulic Power Transmission v 6 
n 63, 66 Mar 1960 p 188-91, June p 394-5. Pressure drop in 
smooth bore tubes can be computed in terms of exponential 
values of flow rate, and as proportional to flow rate and 
viscosity and inversely proportional to bore diameter for 
laminar flow; data can be presented in convenient form for 
immediate analysis of any problem by adopting bore diameter 
as parameter and expressing pressure drop directly against 
flow rate; series of charts cover range of viscosity values 
from 10 to 150 centistokes in 10 centistoke steps; bore sizes 
range from 0.1 to 1.5 in. diam. 


Reservoir Design from First Principles, R.ATKINSON. Hy- 
draulic Power Transmission v 6 n 68 Aug 1960 p 532-4. Fluid 
reservoirs for hydraulic systems are discussed with considera- 
tion for cooling, filtering, viscosity control, and deaeration of 
fluids. 


Some Problems with Hydraulic Semi-Motors. Hydraulic 
Power Transmission v 5 n 57 Sept 1959 p 572-5. Unlike other 
hydraulic mechanisms, design of efficient semi-motor presents 
problems of sealing and manufacturing; motor requires accu- 
rate machining, super finished surfaces, and use of packings 
which effectively seal in both directions over four surfaces; 
description of recommended techniques of fabrication and 
manufacture which include consideration of rotor design and 
single vane motors; diagrammatic sketches. 


Special Tubes, R.H.WARRING. Hydraulic Power Transmis- 
sion v 6 n 64 Apr 1960 p 254-5, 264. Review of materials in 
present use for hydraulic tubing, and their respective advan- 
tages and disadvantages discussed. 

Techniques for Controlling Pressure in Hydraulic Systems, 
IL.L.KAPLAN. Machine Design v 32 n 17 Aug 18 1960 p 155-9. 
Techniques described which permit control of force through 
control of maximum or minimum pressures in hydraulic 
systems ; necessary components and circuits indicated. 

Torsionally Resilient Drive Lines, P.J.MAZZIOTTI. SAE— 
Trans v 68 1960 p 187-42. Indexed in Engineering Index 
1959 p 623 from SAE Paper n S180. + 

Use Reynolds Number to Compute Line Size, C.L.ORTON. 
Applied Hydraulics & Pneumatics v 13 n 3 Mar 1960 p 104. 
For mobile equipment, and similar conditions where necessity 
for efficient utilization of space requires use of smallest pos- 
sible diameter hose and lines, mathematical and graphical 
method suggested simplifies determination of coefficients of 
oe "baad pressure drops, enabling optimum design to be 
calculated, 
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What You Can Get in Rotary Actuators, J.LLOWERY. Hy- 
draulices & Pneumatics v 13 n 8 Aug 1960 p 63-8. Rotary ac- 
tuator is tool often overlooked by designer of hydraulic sys- 
tems; it is device which rotates shaft through fixed are, 
using fluid under pressure as source of power, having output 
torque which varies directly with applied fluid pressure, and 
ean be used to clamp, feed, turn over, lift, transfer, or hold 
tension; various designs and applications are reviewed in- 
cluding sketches and manufacturers of different types. 


Fire Hazards. See Hydraulic Control and Transmission—Fluids. 
Fluids. See also Aircraft—Hydraulic Equipment; Automobile 


Transmissions—Hydraulic; Coal Mines and Mining—Equip- 
ment; Filters ; Lubricants. 

F-R Fluids and Aircraft Pumps, R.W.JEFFEREY. Applied 
Hydraulics & Pneumatics v 13 n 4 Apr 1960 p 116, 118. Re- 
sults of study of pump performance under simulated flight con- 
ditions in 1000 hr endurance test based on MIL-P-19692 for 
Convair 880 jet airliner; phosphate ester and silicon fluids 
evaluated for material compatibility and other features. 


Filtration of Hydraulic Oils, E.G.ELLIS. Sei Lubrication 
vy 12 n 11 Nov 1960 p 18, 20-2, 24-5. Review of operating con- 
ditions which affect both life of hydraulic oil and potential 
damage which contaminants may cause; factors to consider 
with respect to filtration and circuit cleanliness, filter charac- 
teristics, and choice of filter; evaluation of filter media; bub- 
ble and boil point test and evaluation of filter capacity and 
efficiency. 


Fire Resistant Hydraulic Fluid for Coal Mines in USA, 
J.GRINDROD. Sci Lubrication v 12 n 6 June 1960 p 16-18. 
Paper is based on article by S.P.POLACK, indexed in En- 
gineering Index 1959 p 623 from Lubrication Eng Oct 1959. 


High Temperature Hydraulic Fluid Development Status and 
Engineering Data, G.BAUM, R.J.BENZING. US Air Force— 
WADC Tech Report 57-167 Aug 1957, 36 p. (Available from 
OTS, Washington, DC PB 131512 $1.25). Progress in research 
and development for fluids with high temperature capability of 
550 to 700 F, and low temperature capability of 0 to —65 F; 
fluids considered are organosilicates, disiloxanes, silicones, 
mineral oils, and silanes; data cover viscosity, density, thermal 
stability, compressibility, vapor pressure, flammability meas- 
urements, and heat transfer. 35 refs. 

How Fire-Resistant Fluids are Used Today. Applied Hy- 
draulics & Pneumatics v 12 n 11 Nov 1959 p 67-73. Applica- 
tions of fire resistant fluids, and factors influencing their 
selection discussed in interviews with representatives of die 
casting, automotive, mining, industrial trucks, marine, and 
aluminum industries; results indicate that hydraulic com- 
ponent life and performance may not be same for different 
users when identical machines are filled with same fluid; 
chart tabulates 15 characteristics of 4 fluids. 


How to Measure Air Content in Hydraulic Fluids, D.FIRTH. 
Applied Hydraulics & Pneumatics v 13 n 4 Apr 1960 p 88, 90. 
Bulk modulus as measure of fluid’s stiffness is becoming in- 
creasingly important in design of fluid power, and particularly 
servo systems; air content is important factor; method de- 
scribed for determining air content of fluid; graphical data. 


Measuring Air Solubility in Hydraulic Fluid, W-.E.Mac- 
KENZIE, J.SMITH. Hydraulics & Pneumatics vy 13 n 8 Aug 
1960 p 80. Air dissolved in hydraulic fluids under pressure is 
released as foam in reservoirs, accumulators, lines and other 
components of hydraulic system, causing reduction in perform- 
ance resulting from pump cavitation and poor response; results 
of tests performed by Aeronautical Materials Laboratory, 
Naval Air Material Center, on petroleum base fluids and fire- 
resistant fluids over range of pressure, time, and temperature 


as aid in design of equipment to minimize dissolved air con- 
tent. 


Modern Fire Resistant Hydraulic Fluids for Industrial Use, 
H.A.SNOW. Sci Lubrication v 12 n 5 May 1960 p 39, 41-2. 
Applications for fire-resistant fluids; tabulation of principal 
features of four basic types developed shows that water/glycol 
type offers highest degree of safety although other factors may 
necessitate selection of one of other types; types of flammabil- 
ity tests used; viscosity-temperature characteristics ; factors to 
consider in selection of fluid; installation of fire-resistant 
fluids and maintenance. 


_ Petroleum Hydraulic Fluids, S.F.CHISHOLM. Sci Lubrica- 
PLO) Val 2m 5 May 1960 p 85-8. Hydraulic oil properties re- 
garded as minimum requirements are given as follows: hy- 
draulie oil viscosity, viscosity index of 95, oxidation resistance, 
wear resisting properties, rust protection, water separation 
and defoaming; hydraulic oil system maintenance; oil filtra- 
tion falls into filtration by difference in specific gravity, fil- 


tration by particle size, and removal of contaminants by 
adsorption. 


Reducing Leakage from Hydraulic Systems, R.Q.SHARPE. 
Lubrication Eng v 16 n 1 Jan 1960 p 12-18, Program to suc- 
cessfully control hydraulic leakage involves study of hydraulic 
systems in plant to determine which are worst leakers ; study 
of operating cycle and mechanical design then makes possible 
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development of preventive maintenance program ; other factors 
to consider. 


Symposium on Hydraulic Fluids. ASTM—Special Tech Publ 
n 267 1960 104 p ($3.75). Papers presented at Third Pacific 
Area National Meeting, San Francisco, Oct 13, 1959. Introduc- 
tion, L.W.MANLEY ; Objectives and Activities of Technical 
Committee N, W.H.MILLETT: Are Hydraulics Holding Their 
Own? R.Q.SHARPE, K.G.HENRIKSON; Automotive Central 
Hydraulic Systems and Their Fluid Requirements, T.H.RISK ; 
Is Hydraulics Out of This World? G.R.KELLER; Spray 
Flammability Test for Hydraulic Fluids, H.H.ROWAND, Jr; 
Hydraulic Fluids for Use in High-Pressure Shipboard Equip- 
ment, H.F.KING, J.A.COIL; New Developments in High-Per- 
formance Fluids for Military Aircraft and Industrial Applica- 
tions, T.G.SMITH; Emulsion-Type Fire-Resistant Industrial 
Hydraulic Fluids, C.E.FRANCIS, H.E.SIPPLE; Development 
and Testing of Aircraft Hydraulic Fluids, R.L.PEELER, S.A. 
KOVACICH. 

Testing Hydraulic Fluids, K.A.GALLOWAY. Sci Lubrication 
v 12 n 5 May 1960 p 438, 45-6. Outline of tests carried out 
on new oils and additional tests for new blends intended for 
use as hydraulic oils; tests applied to used oils depend largely 
on purpose for which tests are required; outline of more 
commonly applied tests, and their significance. 

Ultrasonics Checks Fluid Contamination. W.STRITTMAT- 
TER, C.ALBERTSON. Applied Hydraulics & Pneumatics v 13 
n 5 May 1960 p 140-1. Contamination particles in hydraulic 
fluids can be rapidly counted and sized, using ultrasonic 
vibration ; system, developed by Gruman described, which can 
measure particles to one micron under static or dynamic 
flow conditions; continuous analysis of operating systems en- 
ables accurate picture of fluid quality. 

Oils. See Hydraulic Control and Transmission—Fluids. 


HYDRAULIC DRIVE. See Hydraulic Control and Transmis- 
sion. 


HYDRAULIC ENGINEERING. See Hydraulics. 


HYDRAULIC FLUIDS. See Hydraulic Control and Transmis- 


sion—F luids. 


HYDRAULIC FRACTURING. See Oil Wells—Hydraulic Frac- 


turing. 


HYDRAULIC GATES 


See also Hydraulic Control and Transmission; Spillways— 
Gates. 


Das erste geschweisste vollhydraulische Sektorwehr, G. 
WICKERT. Schweissen u Schneiden v 12 n 5 May 1960 p 210-1. 
First welded fully hydraulic lock gate; description of design, 
functioning, and construction of lock gates; special care in 
avoiding shrinkage during welding limited error between 
specified and actual dimensions to 0.066%, so that required 
tightness was achieved; weight savings by welded construc- 
tion. 


Hydraulic Characteristics of Gate Slots, J.W.BALL. ASCE— 
Proc vy 85 (J Hydraulics Div) n HY10 Oct 1959 pt 1 Paper n 
2224 n 81-114. Flow turbulence within gate slots and cavita- 
tion damage just downstream from gate slots occur when 
wheel (or roller) gates and slide gates are operated at small 
openings under heads in excess of 35 ft; discussion of investi- 
gation which led to generally applicable cavitation-free gate 
slot design. 


Testing. See Hydraulic Laboratories. 
HYDRAULIC JUMP 


Energy Dissipation in Hydraulic Jump Below Weirs and 
Falls, S.V. CHITALE. Irrigation & Power (India) v 16 n 4 
Oct 1959 p 465-77. Indian and American design practices 
of hydraulic jump type horizontal stilling basins ; length of 
basin according to Indian practice is based on height of jump 
while American designs correlate it with downstream depth of 
flow; experiments on relation between length and height of 
jump; length and depth of stilling basins according to various 
American and Indian examples are compared and economy of 
Indian practice indicated. 

Note on Hydraulic Jump, F.BETTESS. Civ Eng (Lond) v 
55 n 647 June 1960 p 798. Formulas and nomograph for deter- 
mination of relationship between depths before and after 
hydraulic jump in rectangular channel. 


HYDRAULIC KNOCK. See Water Hammer. 
HYDRAULIC LABORATORIES 


See also Ship Models—Tanks. 


Fluids Engineering Laboratory at University of Michigan, 
G.V.EDMONSON. ASME—Trans—J Basic Eng v 82 Ser Dn 
2 June 1960 p 251-6. Indexed in Engineering Index 1959 
p 624 from Paper n 59-Hyd-16. 


Hydraulic Installation for Obtaining Supersonic Velocity 
Get of Liquids, A.A.SSEMERCHAN, L.F.VERESHCHAGIN, 
V.K.ISAIKOV, A.I.FIRSOV. Instruments — & Experimental 
Techniques (Translation of Pribory i Tekhnika Eksperimenta) 
n 1 Jan-Feb 1959 p 125-9. Hydraulic installation for studying 


HYDRAULIC LABORATORIES—Continued 


physics and hydrodynamics of continuous jets of liquids ejected 
into air under pressures of 2000 to 25,000 atm at nozzle, with 
velocity of 600 to 650 m/sec; features of piston hydraulic com- 
pressor, 


Hydraulic Laboratory at Alvkarleby, S.ANGELIN. Sweden. 
Kungl Vattenfallstyrelsen—Bla-vita serien (Swedish State 
Power Board)—Blue-White Series n 23 1959 20 p; see also 
Elec Light & Power v 38 n 13 July 1 1960 p 39-45. Features 
of new concrete 53.4 by 46 m laboratory building and its water 
system and other equipment; model building and testing tech- 
niques; examples of model testing, including tests of power 
plant and cooling water intake, stilling basins, gates, canals, 
turbine tests, ete. 


Hydraulic Research in United States. US Bur Standards— 
Miscellaneous Publ n 227 Oct 1 1958 188 p. List of university, 
government and industrial hydraulic and hydrologic labora- 
tories in United States and Canada, with brief descriptive 
data concerning projects of current interest; projects are 
numbered chronologically ; subject index is included. 


St. Anthony Falls Hydraulic Laboratory Gravity-Flow Free- 
Jet Water Tunnel, E.SILBERMAN, J.F.RIPKEN. Minn Univ 
—St. Anthony Falls Hydraulic Laboratory—Tech Paper n 24 
Series B 1959 45 p. Facility makes use of 50-ft drop in Missis- 
sippi River at Falls where Laboratory is situated; tunnel is 
used for experimental studies of cavities under exceptionally 
wide range of conditions, especially at small cavitation num- 
bers; both axially symmetric and two-dimensional test sec- 
tions are provided; test jet is surrounded by gas filled cham- 
ber in which pressure can be lowered to nearly vapor pressure 
of liquid stream. 


Streamlines in Lucite Water Tunnel, F.D.MASCH. Civ Eng 
(NY) v 30 n 4 Apr 1960 p 80-1. Small experimental tunnel 
was developed at University of Texas to study fluid kinematics 
and streamline patterns formed by fluid flowing either 
through conduits or around various geometrical shapes, ap- 
paratus has three main parts—test section, recirculating sys- 
tem, and motor driven propeller; test section, in which stream- 
lines are illustrated with dyes, can be placed over stage of Vu 
Graph or other overhead-type projector and flow patterns can 
thus be projected on screen. 


Equipment. Electro-Hydraulic Wavemaking Machine. Com- 
pressed Air & Hydraulics v 24 n 284 Nov 1959 p 370-4. New 
machine at Ship Hydrodynamic Laboratory in Feltham can 
simulate all hydrodynamic conditions likely to be experienced 
in rough weather at sea; machine is hydraulically powered and 
electronically controlled; design of hydraulic circuits for 
operation of wavemaking equipment; photographs and circuit 
diagram of system designed by Keelavite Hydraulics, Ltd. 


Fluid Mechanics Laboratory Equipment, J.A.SSANDOVER. 
Engineer v 210 n 5454 Aug 1960 p 227-31. Information on 
construction of three pieces of apparatus; 60-ft channel for 
studying surge waves in open prismoidal channels; 16-ft open 
channel is described because of its simplicity of construction 
and light weight; laminar flow table can be used either as 
Hele-Shaw apparatus to show flow pattern around immersed 
sections, or various source and sink combinations can be 
operated, or various flows combined to demonstrate patterns 
around immersed bodies. 


HYDRAULIC MACHINERY. See Hydraulic Models; Hydraulic 
Rams; Hydraulic Turbines; Pumps; Turbomachinery. 


HYDRAULIC MINING. See Coal Mines and Mining—Hydraulic. 
HYDRAULIC MODELS 


See also Canals—Locks ; Dams—Models; Flood Control—In- 
dia ; Hydraulic Laboratories ; Hydraulic Turbines—Kaplan ; Hy- 
draulic Turbines—Testing; Ship Models; Spillways. 

Grundsaetzliches zu Modellversuchen an _  hydraulischen 
Maschinen, K.RUETSCHI. Schweiz Bauzeitung v 77 n 29 July 
16 1959 p 468-9, 473. Basic concept of model studies on hy- 
draulic machines; evaluation of model results for prototype 
turbine differ up to 2% depending on use of Ackeret or 
Moody formula; determination of efficiency curve of volute 
pumps conforming to suction port diameter; role of rough- 
ness of inside surfaces in various model sizes; resulting fric- 
tion factors are often considered in United States but dis- 
regarded in Europe. 


Models Primarily Dependent on Reynolds Number, W.P.SIM- 
MONS, Jr. ASCE—Proc v 86 (J Hydraulics Div) n HY6 June 
1960 Pt 1 Paper n 2531 p 59-74. Design, construction, and 
operation of models of closed-conduit fluid systems, and in- 
terpretation of test data; viscous and inertia forces in flowing 
fluids of such models, and hence Reynolds number, are pre- 
dominant factors; general rules for model size, construction, 
instrumentation, operating Reynolds number ranges, and data 
analysis are given. 

Réalisation de plaques tournantes. Plaque de Grenoble, J. 
DALVERNY, F.FONTANET. Houille Blanche v 14 n 5 Aug 
1959 p 598-606. Construction of rotating plates; Grenoble 
model; models for study of tidal effects; interfering side ef- 
fects in operation of models; amount of precision required 
during machining, erection and maintenance of roller track 
and accuracy with which rotational speed has to be main- 
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HYDRAULIC MODELS—Continued 


tained; Grenoble model is rigid plate guided by roller track 
supported on central pivot. 


Scaling of River and Estuary Models, J.R.D.FRANCIS. En- 
gineering v 190 n 4924 Sept 2 1960 p 329-31. Proposals for 
works in rivers, canals and estuaries in connection with irriga- 
tion, flood control, drainage, are commonly checked by models 
before construction is begun; absolute scaling is not possible 
and compromise has to be made to suit most significant factor 
in each case; some types of models are reviewed and their 
scaling criteria derived. Before British Assn. 

Some Aspects of Scale Effects in Vertically Exaggerated 
River Models, S.V.CHITALE. Irrigation & Power (India) v 
16 n 1 Jan 1959 p 107-10. Studies at Central Water and 
Power Research Station, Poona, India included estimation 
of backwater lengths and heights in tilted and untilted verti- 
cally exaggerated models of rivers, and bed load transport in 
tilted and untilted vertically exaggerated models of rivers ; 
proper selection of scale ratio enables estimation of bed load 
in prototype. 

HYDRAULIC OILS. See Hydraulic Control and Transmission— 
Fluids. 


HYDRAULIC RAMS 


Hydraulic Ram as Suction Pump, N.G.CALVERT. Instn 
Water Engrs—J v 14 n 4 July 1960 p 290-2. Author con- 
structed workable model by utilizing sudden suction effect 
after closure of impulse valve; theory was described by Eytel- 
wein in 1805, but hitherto no such device was constructed ; 
possible applications might include drainage of low lying land, 
emptying of canal locks, turbine pits or riverside excavations 
during construction and repair, and for cellar drainage. 


HYDRAULIC SEALS. See Seals. 
HYDRAULIC STRUCTURES 


See also Breakwaters; Canals; Culverts; Dams; Flood Con- 
trol; Hydraulic Gates; Hydraulic Jump; Hydraulic Models; 
Irrigation—Canals; Penstocks; Port Structures; Ports and 
Harbors; Reservoirs; Shore Protection ; Spillways; Water Sup- 
ply Tunnels; Water Tanks and Towers; Weirs. 

Design Flood Procedures in United States, G.R.WILLIAMS. 
Water Power v 12 n 6 June 1960 p 224-6. Use of isohyetal 
maps; plotting depth duration curves and determination of 
logical storm sequences; infiltration index; derivation of unit 
hydrographs; no general rules can be set up for spillway 
design; design principles for major projects involving high 
dams and how they differ from principles applied to secondary 
projects. 

Entrances to Conduits of Rectangular Cross Section, T.E. 
MURPHY. US Waterways Experiment Station—Tech Memo n 
2-428 Report 2 June 1959 13 p, 86 supp p. Entrances flared in 
three directions and in one direction were tested on trans- 
parent conduit, to develop entrance shapes which would not 
be damaged by cavitation and would be as small as possible in 
cross section; results indicate proper shape of entrance curves, 
proportion between minor axis and major axis, and effects of 
flaring in three or in one direction. 

Some Post-War Works of Thames Conservancy, H.C.BOWEN, 
W.E.FOSTER. Instn Civ Engrs—Proe v 14 Noy 1959 Paper n 
6378 p 255-74. Design and construction of one weir and two 
locks on Thames river within program of replacement of 
obsolescent structures; installation of 37 hand-operated radial 
gates in weir; one lock is 179 ft long, 24 ft wide, 8 ft deep, 
and comprises prestressed concrete sheet piling; other is 184 ft 
long, 25 ft wide, 8 ft deep and uses steel sheet piling. 


Stroitel’stvo gidrotekhnicheskikh sooruzhenii bez peremychek, 
V.Kh.GOL’TSMAN. Beton i Zhelezobeton n 1 Jan 1960 p 
23-7. Construction of hydraulic structures without coffer- 
dams; partition of river by cylindrical units of 80-40 m diam 
composed of tubular reinforced concrete piles. 


Walter F. George Lock and Dam, Alabama and Georgia, E.S. 
MELSHEIMER. US Waterways Experiment Station—Tech Re- 
port n 2-519 Aug 1959 27 p, 40 supp p. Hydraulic perform- 
ance of spillway and stilling basin, and flow conditions at 
powerhouse and in lock approaches were studied in 1:40 scale 
section model and 1:80 scale comprehensive model; currents in 
lock entrances; overall alignment and location of structures 
were acceptable as were flow conditions in lock approaches; 
tests indicated to under-design weir and to raise stilling basin 
and exit channel elevations. 

HYDRAULIC TRANSMISSION. See Hydraulic Control and 
Transmission, 
HYDRAULIC TURBINES 

See also Hydroelectric Power Plants; Turbomachinery. 

Centrifugal Pumps Used as Hydraulic Turbines, C.P.KIT- 
TREDGE. ASME—Paper n 59-A-136 for meeting Nov 29-Dec 
4 1959 5 p. How centrifugal pumps may be used to advantage 
as small hydraulic turbines where low initial cost is impera- 
tive; pump and turbine characteristics presented for typical 
units and procedure for selection of pump which will meet 
specified requirements when used as turbine, 

Mixed-Flow Variable-Pitch Pump-Turbine, P.DERIAZ. Water 
Power v 12 n 2 Feb 1960 p 49-54; see also French version in 


HYDRAULIC TURBINES—Continued 


Houille Blanche v 15 n 4 June 1960 p 331-48. Description of 
new Deriaz pump turbines; new turbine combines advantages 
of low speed, high head Francis turbines with adjustability of 
Kaplan propeller turbines; use of reversible Deriaz pump- 
turbine in pumped storage installations; new project in Spain 
will be provided with three reversible Deriaz turbines to be 
operated at 230 ft head and 100,000 hp capacity each, as 
turbine. 

Novyi tip vysokonapornoi povorotnolopastnoi turbiny, Sh.P. 
MIKHANOVSKII. Gidrotekhnicheskoe Stroitel’stvo v 28 n 3 
Mar 1959 p 30-3. New type of high pressure turbine with vari- 
able pitch blade; scheme and energy diagram of double-bladed 
hydraulic turbine designed for Krasnoyarsk hydroelectric power 
plant. 


Theory of Flow Through Profiles With Large Camber and 
Thickness Arranged in Cascade With Small Pitch-Chord Ratio, 
R.OBA. Tohoku Univ—Science Reports of Research Inst—Ser 
B (Technology) v 11 1959-1960 p 231-48. Analytical method 
proposed for exact solution for flow through straight cascade 
with small pitch-cord ratio; numerical calculations are easily 
executed even for small camber and thickness as in axial flow 
turbines; pertinence to hydraulic machinery. 


Ueber das Anwendungsgebiet der Rohrturbine, Th. MERKLE. 
Elektrizitaetswirtschaft v 59 n 6 Mar 20 1960 p 156-60. Field 
of application of draft-tube turbine; hydraulic properties and 
types of construction; effect of generator on design; use as 
pump turbine. 


Water Flow in Spiral Casings of Hydro-Turbines, M.NECH- 
LEBA. Acta Technica (Prague) v 5 n 2 1960 p 111-23. Experi- 
mental study to show that flow conditions in spiral turbine 
casings do not correspond to constant circulation laws, but 
to equal flow velocities in separate spiral casing profiles; spe- 
cial case of high inflow velocities. 


Cavitation. Kavitation und Erosion mit besonderer Beruecksich- 


tigung der fuer die Instandsetzung erforderlichen Werkstoffe, 
E.BAUER, Elektrizitaetswirtschaft v 59 n 6 Mar 20 1960 p 
160-2. Cavitation and erosion with special reference to mate- 
rials required for repairs; damage done by cavitation and 
erosion in Kaplan turbines; wear and drop impingement tests. 


Selection of Length and Head Scales for Cavitation Tests, 
P.DANEL, J.DUPORT. ASME—Tyrans—J Basic Eng v 82 Ser 
Dn 4 Dee 1960 p 784-95. Some of ‘‘Aspects of Cavitation Simi- 
litude in Hydraulic Turbines,” presented at 7th Congress on 
Int Assn for Hydraulic Research, Lisbon, Portugal, 1957, are 
included with fuller treatment of certain points; precautions 
described that have to be taken to obtain correct representa- 
tion of pressure field in cavitation model and to be certain of 
critical pressure that has to be used. Paper 59-A-40, 


Control. See also Electric Transmission—Contyrol. 


Field Testing and Adjusting of Hydraulic Turbine-Genera- 
tor to Improve System Regulation, H.M.STONE. ASME— 
Paper 59-A-149 for meeting Nov 29-Dec 4 1959 7 p. Results 
and methods of hydro prime mover governor tests at Big Creek 
Hydro System of Southern Calif Edison Co; objectives were 
to study normal operation of governors and generators under 
automatic-frequency and area-generation control, to adjust 
governors for best response, and to recommend practical porta- 
ble test device to enable maintenance personnel to keep gov- 
ernors in optimum adjustment. 


New Runaway Speed Limiter for Kaplan Turbines, G.H. 
VOADEN. ASME—Paper n 59-A-103 for meeting Nov 29-Dee 
4 1959 9 p. It is shown that maximum runaway speed of 
Kaplan turbine can be reduced by using recently developed 
“Runaway Speed Limiter’, from 2.5 to 3.0 times normal, in- 
herently common for this type, to maximum value of less than 
1.85 thus substantially reducing cost of generator; basic prin- 
ciples involved and their utilization; examples of applications 
to new Kaplan units and results of field tests. 


Optimum Setting of Water-Turbine Governors, H.SCHIOTT. 
Soe Instrument Technology—Trans v 12 n 1 Mar 1960 p 22-9 
(discussion ) 30-2. Results of analog computer study are 
presented in form of graphs from which desired system re- 
sponse can easily be chosen and corresponding governor set- 
tings be read; in some cases restriction imposed by water 
inertia on regulation time can be appreciably reduced by 
introduction of ‘D’ (derivative) term in conventional ‘P-I’ 
(proportional integral) regulator. 


Régulateurs électriques pour turbines hydrauliques. Revue 
Générale de |’Electricité v 68 n 10 Oct 1959 p 565-90. Electric 
governors for hydraulic turbines; design principles particularly 
of static apparatus without rubbing contacts; Erelstat electric 
SOUL CETUS emt ote: Riva electric governor, W. 

A -8; Quality criteria and test for g¢ Ss 
B.FAVEZ, 578-90, a Mi de 


Simplified Instrumentation and Field Checking of Hy- 
draulic Turbine Governors, B.E.WHEELER. ASME—Paper 
59-A-124 for meeting Nov 29-Dec 4 1959 5 p. Importance of 
preventive maintenance in regard to governor equipment in 
hydroelectric power plant maintenance; conversion of stand- 
ard test instrument of minimum cost and complexity to test 
unit that will permit periodic field checking of governor equip- 
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HYDRAULIC TURBINES—Continued 


ment; ways and means of using instrument to determine con- 
dition of governor unit and pin point areas of trouble. 


Draft Tubes. See Hydraulic Turbines—Vibrations. 
Efficiency. See Hydraulic Turbines—Testing. 


Francis. See also Hydraulic Turbines—Testing; Hydraulic Tur- 
bines—Welding. 


_Le reglage de la frequence en reseau separe par des tur- 
bines Francis de ns moyen, le dosage du regleur etant optimise, 
G.RANSFORD. Houille Blanche v 15 n 1 Jan-Feb 1960 p 41-7, 
English text p 48-52. Separate-network frequency control by 
medium ns Francis turbines with optimum regulation; sum- 
mary of frequency control data for medium speed Francis 
turbines, including effect of grid stability and runner effi- 
ciency decline; selection of optimum governor parameters and 
response curves for 25 possible combinations after sudden 
loading. 


Operating Experience with High-Pressure Francis Spiral 
Turbines, G.GYSI. Escher Wyss News v 32 n 2/3 1959 p 14-23. 
Experience gained by periodic inspections of turbines as fol- 
lows: Verbano plant of Maggia Power Stations Ltd, Locarno; 
Julia Plant, Tiefenkastel of Electricity Works of city of Zurich; 
Fionnay Power Station (Val de Bagnes), Lion; Safien Platz 
Power Station of ‘‘Kraftwerke Zervreila AG’, Vals; Sils 
Power Station of Kraftwerke Hinterrhein AG, Thusis; Fuhren 
Turbine of Kraftwerke Oberhasli AG, Innertkirchen; and Fer- 
rera Power Station of Kraftwerke Hinterrhein AG, Thusis, 
Switzerland. 


Governors. See Governors; Hydraulic Turbines—Control. 


Kaplan. See also Hydraulic Turbines—Cavitation; Hydraulic 
Turbines—Control. 


90,000 Hp Kaplan Turbine for Pirttikoski Power Station, H. 
OBRIST. Escher Wyss News v 32 n 2/3 1959 p 46-53. General 
features of power station and design details of two hydro- 
electric groups with vertical axes each consisting of Kaplan 
turbine and 3-phase alternator built as compact unit which 
permitted use of remarkably low underground power house; 
each group has one shaft only for turbine runner and alterna- 
tor hub or bearing head, flanged on each end of shaft. 


On Flow in Water Turbine of Axial Flow Type, G.KAMI- 
MOTO, H.ANDO, T.AKAMATSU. Japan Soc Mech Engrs—Bul 
vy 2n 8 Nov 1959 p 616-23. Air test of model of propeller tur- 
bine was performed to reconsider methods of designing 
Kaplan turbines by conventional two dimensional treatment; 
model performance, inlet flow conditions, runner and running 
blade pressure distribution were measured to compare them 
with those of two dimensional cascades; results indicate that 
cascade tests are very important in designing turbines. 


Lubrication. See Lubrication—Hydraulic Machinery. 
Maintenance and Repair. See Hydraulic Turbines—Welding. 
Materials. Mild- to Medium-Strength Carbon Steel Castings 


Used for Hydraulic Turbines. Nat Elec Mfrs Assn—Publ n 
HT5-1960 Apr 1960 5 p. Physical and chemical properties, 
heat treatment, tests, surface finishing, inspection, test and 
repairs of mild- to medium-strength carbon steel castings, 
made by either open hearth or electric furnace process and 
having minimum ultimate strength not exceeding 70,000 psi. 


Models. See Hydraulic Models; Hydraulic Turbines—Testing. 
Testing. See also Hydraulic Laboratories; Penstocks. 


Tests of Hydraulic Turbines, J.J.TRAIL. Eng J v 42 n 11 
Nov 1959 p 66-74, 80. Appraisal of value of various tests, 
with description of methods used for measurement of quantity 
of flowing water; tests of models of turbines and Test Codes ; 
Gibson time-pressure method has been chosen for majority of 
tests; use of horizontal and vertical axis current meters; 
Allen salt velocity method and Poiran thermometric method ; 
comparison of methods; testing by use of models of turbines. 


Thermodynamic Measurements of Efficiency of Hydraulic Ma- 
chines, R.VAUCHER. Escher Wyss News v 32 n 2/3 1959 p 
29-38. Summary of experience of Escher Wyss with Poisson’s 
Method of measurement to verify periodically efficiency of 
turbines; review of its merits and technical applications of 
method; schematic layout of measuring arrangement for 
Francis turbine; examples. 


Tubular. Tubular-Turbine Installation. Water Power v 12 n 4 
Apr 1960 p 153-7. Tubular turbines have important role in 
lowhead hydroelectric developments; these turbines make pos- 
sible best utilization of tidal power; in Tampella turbine, 
made in Finland, elbow type tube houses turbine runner ; 
Shaft of runner is brought out through top of elbow to 
drive external generator; unit is of 400 kw capacity, but 
larger units are made. 

Vibrations. Influence of Trailing-Edge Geometry on Hydraulic- 
Turbine-Blade Vibration Resulting from Vortex Excitation, 
G.HESKESTAD, D.R.OLBERTS. ASME—Trans—J Eng for 
Power v 82 Ser A n 2 Apr 1960 p 103-10. Indexed in En- 
gineering Index 1959 p 625 from Paper n 59-Hyd-7. 


Vibration of Water-Turbine Draft Tubes, M.MURAKAMI. 
ASME—Paper n 59-A-96 for meeting Nov 29-Dec 4 1959 7 p. 
This type of vibration is most severe when turbine is running 
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on part load and is caused principally by vortex core of whirl- 
ing water in draft tube; theoretical and experimental investi- 
gations of frequency and force of periodic vibration caused 
by vortex core described; clarification of draft tube surge 
caused by vibration due to vortex core. 


Welding. Largest Welded T-1 Steel Spiral Casings, E.L.SEE- 
LAND. Welding J v 89 n 4 Apr 1960 p 307-13. Fabrication, 
erection, welding and testing of turbine casings made for 
Noxon Rapids Hydroelectric Development; savings realized over 
equivalent low carbon steel casing; use of T-1 steel proved 
to be entirely satisfactory and further savings are expected 
in future; main advantages are less thickness of material to 
be field welded, and savings in freight, shop work and han- 
dling, and erection time. 


Many Advantages Gained When Redesigning Turbine Run- 
ners for Welded Fabrication, F.M.HESSEMER. Welding Engr 
v 45 n 2 Feb 1960 p 82-8. 14 large runners welded at Allis- 
Chalmers Mfg Co, York, Pa; reduced material cost, better 
control of critical dimensions, less total weight and five other 
advantages indicated; operations in welding crowns, buckets 
and band into single unit. 


_Remplacement, par soudage, du plafond d’une roue de tur- 
bine hydraulique de 12 tonnes, en laiton de 60/40, J.THOU- 
VENIN, A.BERNARD, J.L.GIROD. Soudage et Techniques 
Connexes v 14 n 5-6 May-June 1960 p 199-207 (discussion) 
207-8. Replacement by welding of 60/40 brass crown of 12-ton 
hydraulic turbine; repair of Francis turbine wheel 2.770 m 
OD and 1.243 m high; replacement of crown by new part; arc 
welding with copper aluminum electrodes after preheating to 
260 C; repair of microracks and cracks by welding in argon 
with nonconsumable electrode and Cu-Al filler metal. 

HYDRAULICS 


See also Dams; Drainage; Flood Control; Flow of Fluids; 
Flow of Water; Hydraulic Gates; Hydraulic Jump; Hydraulic 
Laboratories; Hydrodynamics; Hydroelectric Power Plants; 
Hydrology; Irrigation; Pumps; Reservoirs; Rivers; Sewage 
Treatment; Sewers; Ships—Design; Silt; Spillways; Surge 
Tanks; Tides; Water Wells; Water Works; Waves, Water; 
Weirs. 

Calculations. Rapid Computation of Backwater Curves Without 
Recourse to Tabulated Functions, R.B.WHITTINGTON. Instn 
Water Engrs—J v 14 n 1 Feb 1960 p 67-71. ‘“‘Backwater Func- 
tion”’ is obtained in series-form, convenient for rapid computa- 
tion; interpolational formula is proposed for cases where depth 
i in neighborhood of ‘normal’ and convergence of series is too 
slow. 


HYDRAZINE 


See also Chemical Processes—Irradiation; Rockets and Mis- 
siles—Propellants. 


Effect of Pressure on Mechanism and Speed of Hydrazine 
Decomposition Flame, G.K.ADAMS, G.B.COOK. Combustion & 
Flame v 4 n 1 Mar 1960 p 9-18. Differential equations of 
flame propagation are solved by unsteady state method pyro- 
grammed for computer; results presented are radical concen- 
tration/temperature distributions and space integral reaction 
yates for range of final flame temperatures and pressures; 
temperature coefficient of flame speed is shown to be relatively 
insensitive to variation in pressure or in termination rate 
constant whereas pressure exponent is sensitive to mechanism 
assumed. 


Hydrazine from Irradiation of Solid and Liquid Ammonia, 
B.LEVY, L.M.EPSTEIN, G-.HANDLER. Nucleonics v 18 n 9 
Sept 1960 p 128, 130. In contrast to negative results reported 
by other investigators, hydrazine (Ne2H1) has been produced 
with radiation yields of 0.1-0.2 molecule/100 ev technique of 
lowering temperature until ammonia became liquid or solid; 
experimental procedure, equipment, and results are described ; 
tabular data. 


HYDROCARBONS 


See also Acetlyene; Aircraft Fuels; Automotive Fuels; 
Benzene; Butadiene; Chemicals; Coal Tar; Detergents; Di- 
electrics—Breakdown; Diesel Engines—Exhaust Gases; Distil- 
lation; Fluorine Compounds; Fuels; Gasoline Refining; In- 
sulating Oil; Lubricants; Mineral Industry and Resources ; 
Natural Gas; Natural Gasoline; Oil Fields; Paraffin; Pe- 
troleum, Crude; Petroleum Gas, Liquefied; Petroleum Products ; 
Petroleum Refining; Phenol; Polymerization; Solvents; Wax. 


API Balance Sheet on Properties of Hydrocarbons, W.E. 
KUHN. Am Petroleum Inst—Proe v 39 Sec 8 1959 p 357-482. 
Status of fundamental research program from standpoint of 
nature of accumulated assets; properties of hydrocarbon com- 
pound benzene; infrared and ultraviolet spectral data; prop- 
erties of thiacyclohexane; properties of nitrogen substituted 
hydrocarbon compound pyrrolidine; physical properties of 
one of isomer of paraffin hydrocarbons C20H42. 

Corrélations entre les propriétés physiques des hydrocarbures, 
V.GOMEZ ARANDA. World Petroleum Congress, Fifth— 
Proc New York, NY Sec V, June 1959 p 353-60 (discussion) 
360-1. Correlation between physical properties of hydrocar- 
bons; numerical tables are reported for several hydrocarbon 
series; they illustrate reliability of proposed equations; in 
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most cases, density can be calculated from refractive index 
with accuracy higher than experimental data; however, values 
for low carbon containing compounds diverge largely from 
linear behavior. 


Determining Density Variation of Light Hydrocarbon Mix- 
tures, J.K.ELLIOTT, P.H.KELLY. J Petroleum Technology v 
12 n 7 July 1960 (TP8121) p 170-4. Study undertaken to de- 
velop method of predicting density variation of light hydro- 
carbon liquid with pressure and temperature, knowing only 
density of liquid at some condition; it is concluded that set of 
liquid density curves developed from data of Sage and Lacey 
provides accurate and simple method for predicting density 
variation of light hydrocarbon liquids when density at some 
condition is known. 


Methods of Increasing Supplies of Aromatic Hydrocarbons 
as Raw Material for Polymers, M.S.LITVINENKO. Coke & 
Chem, USSR (English translation of Koks i Khimiya) n 10 
1959 p 31-4. Steps that might be taken are: coking of gas coals 
consumed at present as power fuel, further enrichment of 
coal charges at existing coke and chemical works, cracking of 
heavy petroleum oils in coke ovens, elimination of considerable 
benzol losses in coking plants. 


Physical Constants of Organic Liquids, K.NNAKANISHI, M. 
KURATA, M.TAMURA. J Chem Eng Data v 5 n 2 Apr 1960 p 
210-19. Systematic description of various properties of paraf- 
fin hydrocarbons on basis of statistical theory of liquids ; 
equations derived for three critical constants (temperature, 
pressure, and volume), vapor pressure vs temperature rela- 
tionship, and heat of vaporization of normal paraffin liquids ; 
derived equations are arranged in nomographie form; nomo- 
graphs for estimating critical constants, heat of vaporization, 
and boiling points. 


Physical Properties and Molecular Structure in Fused Poly- 
eyclic Hydrocarbon Systems, J.A.DIXON. World Petroleum 
Congress, Fifth—Proec New York, NY See V June 1959 p 205- 
19 (discussion) 219-22. Empirical, structure-property equations 
and generalizations that make it possible to predict approxi- 
mate values of physical properties of many unknown complex 
polyaromatic and polyalicyclic hydrocarbons; effects of hydro- 
genation, ring expansion and alkylation on viscosity and 
viscosity-temperature properties of fused-ring hydrocarbons. 

Ultrasonie Velocity in Hydrocarbons and Their Mixtures in 
Relation to Their Surface Tension, J.CORNELISSEN, J.A. 
WATERMAN, H.I.WATERMAN,. World Petroleum Congress, 
Fifth—Proe New York, NY Sec V, June 1959 p 381-90 (dis- 
cussion) 390-2. Quantitative relationship has been found to 
exist between ultrasonic sound velocity at 20 C and surface 
tension of pure saturated hydrocarbons and saturated mineral 
oil fractions. 

Virial Coefficients and Intermolecular Forces of Hydrocar- 
bons, J.F.CONNOLLY, G.A.KANDALIC,. Physics of Fluids v 
3 n 3 May-June 1960 p 463-7. By measuring second virial co- 
efficients of benzene and n-octane at high temperatures, and 
combining these results with low temperature values from lit- 
erature, Kihara potential is shown to be superior to that of 
Lennard-Jones for nonspherical molecules; Kihara potential is 
also applied to normal paraffins from propane through heptane. 

Adsorption. See Gas Purification; Hydrocarbons—Separation. 

Analysis. See also Air Pollution—Analysis; Gas Analysis—Ap- 
paratus; Gasoline Analysis; Hydrocarbons—-Separation; Pe- 
troleum Analysis. 

Analiz kontaktnogo gaza khromatermograficheskim metodom, 
V.A.KOLOBIKHIN. Zavodskaya Laboratoriya v 25 n 2 1959 p 
154-7; see also English translation in Indus Laboratory v 25 
n 2 Feb 1959 p 164-6. Analysis of contact gas by chromatogra- 
phic method; method uses AlzO3 as adsorbent in analysis of 
contact gases formed by catalytic dehydrogenation of butane 
and butenes; method is found advantageous for analysis of 
complex hydrocarbon mixtures in this case, and for analysis of 
pyrolysis gases in synthetic alcohol industry as well. 

Crystal and Molecular Structure of Quarterrylene, H.N. 
SHRIVASTAVA, J.C.SPEAKMAN. Roy Soe—Proc Ser A v 257 
n 1291 Sept 27 1960 p 477-90. Crystal structure has been deter- 
mined by 2-dimensional methods ; lengths of peribonds connect- 
ing naphthalenic residues have been determined with moderate 
accuracy; mean value is assessed at 1.53 plus or minus 0.01 
A, which is significantly larger than current theory predicts ; 
possible reasons for this difference are discussed. 

Determination of Water in Gaseous Hydrocarbons: Fischer 
Reagent Method. Inst Petroleum—J v 46 n 441 Sept 1960 p 
294-8. Determination of water in hydrocarbon gases and 
some LPG; method is applicable to concentrations of water 
from few parts per million up to 2 mg 100 ml gas; gas sam- 
ple is passed through small titration vessel containing ethylene 
glycol and known excess of Fischer reagent; water content is 
calculated from value of gas required to neutralize Fischer 
reagent, 

Development of Molar Volume Equation Suitable for Struc- 
tural Analysis of Hydrocarbons, M.L.BOYD, D.S.MONT- 
GOMERY. Inst Petroleum—J v 45 n 482 Dee 1959 p 845-72. 
Equation developed which expresses molar volume of 130 pure 
hydrocarbons prepared in terms of five structural groups; ac- 
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curacy tabulated and compared with values calculated from 
equation of Kurtz and Sankin; equation also developed which 
expresses, in terms of five structural groups, molar refraction 
(Lorentz-Lorenz expression) of 118 pure hydrocarbons. 


Infrared Spectra of Ion-Producing Species in Hydrocarbons, 
A.GEMANT. Applied Sci Research (Sec B) v 8 n 3 1960 p 
149-58. Infrared absorption spectroscopy study of liquid hy- 
drocarbons haying high electrical conductivities; technique 
permits conclusions to be drawn concerning reaction me- 
chanism, notably addition-compound formation which precedes 
dissociation into free ions; results for two systems, one of 
which involves oxidation with ozone, are presented. 


L’analyse infrarouge des molecules chimisorbees, R.P. 
EISCHENS. Institut Francais du Petrole et Annales des Com- 
bustibles Liquides—Revue v 15 n 2 Feb 1960 p 363-75; see 
also English translation in World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See 5 p 21-32. Infrared analy- 
sis of chemisorbed molecules; study of chemisorbed molecules 
on metallic films by means of transmission and reflection spec- 
tra, and polished metal specimens by means of reflection and 
emission spectra; different applications are illustrated by 
spectra of chemisorbed hexenes on nickel, by study of carbon 
monoxide chemisorbed on platinum and on rhodium and of 
induction effect of base. 


Combustion. See also Automotive Fuels—Detonation ; Flame Re- 


search; Forest Fires and Protection; Hydrocarbons—Process- 
ing; Liquid Fuels—Combustion. 


Chemical Sampling Downstream of Lean, Flat Hydrogen and 
Propane Flames, B.D.FINE. NASA—Tech Note n D-198 Dec 
1959 25 p. Decay profiles were obtained for carbon monoxide 
and hydrogen downstream of lean, flat propane-oxygen and 
hydrogen-oxygen flames with nitrogen and argon as diluents; 
results suggested that primary decay process was recombina- 
tion reaction involving molecular hydrogen and that decay of 
carbon monoxide occurred through water-gas equilibrium. 


Ionization in Seeded Detonation Waves, S.BASU. Physics 
of Fluids v 3 n 8 May-June 1960 p 456-63. Investigation was 
made of equimolal oxyacetylene detonations of 1/10-atm initial 
pressure, which were seeded with potassium acetylide to obtain 
good electrical conductivity ; measured conductivities were com- 
pared with results of thermodynamic equilibrium calculations 
and they agreed within factor of two; ionization was essen- 
tially complete within about 40 see behind wave front. 


Compressibility. Zs for Propane and Methylacetlylene, P.P. 


DAWSON, Jr, J.J.McKETTA. Petroleum Refiner v 39 n 4 Apr 
1960 p 151-4. Second virial coefficients and l-p compressibility 
factors for pressures up to 2 atm and temperature range of 
—30 to +75 C; data are within 0.04% of true values; method, 
apparatus and materials. 


Contaminating Effects. See Air Pollution. 
Corrosive Properties. Corrosion in Hydrocarbon Conversion Sys- 


tem, F.A.PRANGE. Corrosion v 15 n 12 Dec 1959 p 18-15. Un- 
der some inexactly defined conditions, steels and alloys are 
attacked by atmospheres resulting from oxidation of hydro- 
carbon; in fixed bed catalytic system for dehydrogenation of 
butane, metal loss which contaminates catalyst with fine oxide 
dust causes undesirable side effects; how metal loss occurs; 


ecice of metal dusting give clue to mechanism of metal 
oss. 


Cracking. See also Ethylene; Gas Manufacture—Catalytic 


Cracking Process; Petroleum Refining. 


Cracking of Cyclopentene on Silica-Alumina Catalyst, ©. 
KEMBALL, J.J.ROONEY. Roy Soe—Proe Ser A v 257 n 1288 
Aug 23 1960 p 132-45. Study was made in flow system over 
temperature range 368 to 505 C; products were analyzed by 
gas-liquid chromatographic techniques; pressures of com- 
pounds of low molecular weight were measured at series of 
points along catalyst bed; partial analyses were made of 
products of high molecular weight collected at end of reactor 
for reactions at three different temperatures; activation ener- 
gies and sources of substances were obtained. 


Cracking of Gaseous Hydrocarbons by Partial Oxidation, E. 
BARTHOLOME, H.NONNENMACHER. World Petroleum 
Congress, Fifth—Proe New York, NY Sec IV June 1959 p 95- 
107 (discussion) 107-8. Partial oxidation is effective means for 
supply of heat to endothermic cracking reactions ; homogeneous 
cracking with controlled quenching for production of acetylene ; 
heterogeneous cracking on inert solid materials for produc- 


tion of olefins ; heterogeneous cracking on catalysts for produc- 
tion of synthesis gas. 


Die Produktverteilung bei der thermischen Cracking alipha- 
tischer Kohlenwasserstoff-Fraktionen, T.A.HUIBERS, H.I. WA- 
TERMAN. Brennstoff-Chemie vy 41 n 10 Oct 1960 p 297-9. 
Distribution of products by thermal cracking of aliphatie hy- 
drocarbon fractions; optimum of yield of liquid product of 
cracking depends on molecular weight of raw material; in- 
fluence of temperature can be compensated between 500 and 
650 C by time of contact factor, 


Fundamental Relationships in Pyrolysis of Hydrocarbons to 
Acetylene and Ethylene, H.KREKELER, R.WIRTZ, N.PECH- 
TOLD, World Petroleum Congress, Fifth—Proe New York, NY 
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Sec IV, June 1959 p 55-67 (discussion) 67-71. Farbwerk 

Hoechst AG has built petrochemical ape in which ydro- 

carbons of different molecular weights are thermally cracked 

to lower-molecular-weight olefins; influence of eracking tem- 

perature and feed stock on yield and composition of end prod- 

wee straight-chain saturated hydrocarbons provide best yields 
2 gases, 


Oxidative Cracking of Propane and Butane-Isobutane Mix- 
tures, M.BACCAREDDA, G.NENCETTI. World Petroleum 
Congress, Fifth—Proe New York, NY Sec IV, June 1959 p 
85-92 (discussion) 92-3. Oxidative cracking of mixtures by 
oxygen to yield olefins investigated at different temperatures, 
with and without eatalyst and sulphur dioxide; results are 
compared with those corresponding to thermal cracking; oxi- 
dative cracking always gives better results than thermal one, 


HYDROCARBONS—Continued 


—196 C role of monomolecular reactions of irradiated molecule 
rebuilding increases and yield of dienes rises four times. 


Oxidation. See also Hydrocarbons—Cracking. 


Detergent Alkylsulfonates Derived from Petroleum Hydro- 
carbons Through Hydroperoxides, A.BANTEL, B.H.VROMEN. 
World Petroleum Congress, Fifth—Proe New York, NY Sec IV, 
June 1959 p 229-34 (discussion) 234-6. Gas oil fraction of less 
than 2% aromatic content is oxidized with air at 120-150 C; 
under these conditions hydroperoxides are formed; hydroperox- 
ides are reacted with sodium bisulphite to give sulphonate 
that has high solubility in water and salt solutions, good 
wetting properties, low foam, and excellent detergency. 

Oxidation of Hydrocarbons on Simple Oxide Catalysts, K.C. 
STEIN, J.J.FEENAN, G.P.THOMPSON, J.F.SHULTZ, L.J.E. 
HOFER, R.B.ANDERSON. Air Pollution Control Assn—J v 10 


from point of view of olefin production. AOR 1960 o75-81. B aad i 5 
Detectors. I sit a . n ug 1960 p -81. Branched hydrocarbons are more diffi- 
Distillati See Air Pollution Analysis. cult to oxidize than normal hydrocarbons; ease of oxidation 
istillation. See Distillation; Distilling Apparatus. increases with molecular weight in homologous series; un- 
Gasification. See Gas Manufacture. saturated aliphatic hydrocarbons are more easily oxidized than 


Gallina Accnt-Warrorat tient cack lnminum)Octanoate band Alu: corresponding paraffins, and susceptibility to oxidation in- 


minum Isooctancate, J.A.WHEAT, D.A.MacLEOD, R.G.DUN- creases with increasing unsaturation; microcatalytic-chromat- 
LOP, H.SHEFFER. Can J Chem Eng y 38 n 2 Apr 1960 p 
55-61. Aluminum soaps used to thicken hydrocarbon solvents 
in manufacture of lubricating greases, paints, inks and 
cosmetics and gasoline for incendiary bombs and flame throw- 
ers; methods of preparation of aluminum soaps for latter pur- 
pose ; aluminum soap of 2-ethylhexanoic acid and aluminum 
isooctanoate were prepared in pilot plant. 


Irradiation. Effect of Gamma Radiation on Thermal Decom- 


position of Light Paraffinie Hydrocarbons, M.F.HOARE, T.A. 
GARBETT, R.E.PEGG. World Petroleum Congress, Fifth— 
Proce New Nork, NY June 1959 See KX p 131-45 (discussion) 
145-6. Thermal decomposition of normal and_iso-pentanes, 
with and without radiation, studied from 0 to 100% conversion 
in static system; experiments to observe rate of pressure 
build-up and changing composition of gases were carried out 
over range of initial pressures from 30 to 80 em Hg and tem- 
peratures ranging from 400 C to 550 C using radiation dose 
rates of 10° roentgen per hr. 


Quelques aspects particuliers de la radiolyse et de quelques 
reactions sous radiations des hydrocarbures en phase liquide, 
M.J.GROSMANGIN. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 Sec X p 85-93 (discussion) 93-5. 
Radiolysis and reactions of irradiation of hydrocarbons in 
liquid phase; aliphatic hydrocarbons irradiated in presence of 
radical scavengers; radical yields found to be independent of 
number of carbon atoms and degree of branching of chain; ir- 
radiation in presence of air found oxygen to be as efficient radi- 
eal acceptor as iodine. 


Radiation Chemistry of Light Hydrocarbons, F.W.LAMPE. 
World Petroleum Congress, Fifth—Proc, New York, NY June 
1959 Sec KX p 109-19; see also Nucleonics v 18 n 4 Apr 1960 
p 60-5. 2 MeV electrons from Van de Graaff accelerator used 
to bombard methane, neopentane, ethylene, and mixtures of 
ethylene with argon and propane; for first three it appears 
that reactions of ionic entities formed in primary act are im- 
portant in mechanism of overall chemical change; experimen- 
tal techniques and results described. 20 refs. 


Radiation Promoted Hydrocarbon Reactions, P.J.LUCCHESI, 
D.L.BAEDER, J.P. LONGWELL. World Petroleum Congress, 
Fifth—Proc New York, NY June 1969 Sec KX p 97-107 (discus- 
sion) 107-8. Effect of nuclear radiation on hydrocarbons ; wide 
range of radiation type and intensities studied, including 
X-rays, Co-60 gamma rays, mixed pile radiation, and alpha 
particles; low temperature nonchain reactions of paraffins, 
high temperature chain reactions of paraffins and payraffin- 
olefin mixtures and such low temperature catalytic reactions 
as acid catalyzed isomerization of paraffins. 


Radiolyse et polymérisation des hydrocarbures olefiniques, 
G.de GAUDEMARIS. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 Sec X p 215-25 (discussion) 225-7. 
Radiolysis and polymerization of olefinic hydrocarbons; study 
of polymerization of 2,4, 4 trimethyl 1 pentene and 1 octene, 
under influence of high doses of accelerated electrons; poly- 
mers of low degree of polymerization (up to 10) are obtained ; 
examination of structure of products formed excludes _hy- 
pothesis of radical mechanism, it agrees with ionie mechanism. 


Recoil Tagging of Petroleum Hydrocarbons, F.F.FARLEY, 
B.E.GORDON. World Petroleum Congress, Fifth—Proc New 
York, NY June 1959 See X p 47-55 (discussion) 55-7. Status 
of recoil tagging of petroleum hydrocarbons; Li,®(n,a)H® 
yeaction of preparing tritiated hydrocarbons; N14 (n,p)C' 
reaction for preparing carbon-14 labelled hydrocarbons. 


Studies in Radiation Chemistry of Petroleum Hydrocarbons 
and Applications of Nuclear Radiation to Petroleum Industry 
and Petrochemical Synthesis, A.V.TOPCHIEV, K.P.LAVROV- 
SKY, L.S.POLACK, A.M.BRODSKY, Yu.A.KOLBANOVSKY. 
World Petroleum Congress, Fifth—Proc New York, NY June 
1959 Sec X p 121-9 (discussion) 129-30. Radiolysis of some 
normal alkanes; detailed data on n-heptane; study made of 
kinetics of heptane radiolysis; at temperature of —78 C and 


ographic technique has proved convenient means for rapid 
screening. 


Oxydation sous rayonnements d’hydrocarbures en phase 
liquide, R.MONTARNAL. Institut Francais du Pétrole et 
Annales des Combustibles Liquides—Revue v 14 n 12 Dee 
1959 p 1685-96; see also Energie Nucleaire v 1 n 6 Nov-Dec 
1959 p 282-8. Oxidation of hydrocarbons in liquid phase due 
to radiation; use of molecular oxygen activated by radiation ; 
oxidation effected by chain mechanism where radiation acts 
as initiating agent; process of initiating oxidation of liquid 
olefinic and saturated hydrocarbons. 

Synthesis of Higher Aliphatic Alcohols by Direct Oxidation 
of Paraffinic Hydrocarbons, A.N.BASHKIROV, V.V.KAMZOL- 
KIN. World Petroleum Congress, Fifth—Proec New York, NY 
Sec IV, June 1959 p 175-82 (discussion) 182-3. Oxidation of 
hydrocarbons is accomplished with nitrogen-oxygen mixture 
containing 3.0 to 4.5% oxygen at temperatures of 165 to 170 
C; process has been tested on pilot-plant scale; yield of alcohol 
is about 70% of feed stock. 


Untersuchungen ueber die Kinetik der langsamen Oxyda- 
tion von Kohlenwasserstoffen in der Gasphase und ueber Bezie- 
hungen zwischen langsamer Oxydation und motorischer Ver- 
brennung, E.TERRES, A.ACHTENBERG, S.BELLINGEN, P. 
MANGOLD. Brennstoff-Chemie v 40 n 6 June 1959 p 177-86. 
Investigation of kinetics of slow oxidation of hydrocarbons in 
gaseous phase and relation between slow oxidation and com- 
bustion in automotive engine. 

Phase Equilibria. See also Hydrocarbons—Separation. 

Development of Vapor-Liquid Equilibria Ratios for Hydro- 
carbons, W.C.EDMISTER. Natural Gasoline Assn America— 
Proc 38th Annual Convention Apr 1959 p 19-32. Improved 
vapor-liquid K charts for hydrocarbons can be developed by 
applying semi-theoretical or empirical techniques to experimen- 
tal data; techniques include: generalized correlation of ideal 
K values, convergence phenomena, evaluation and correlation 
of vapor fugacity coefficients, generalized activity correlations 
for vapor, liquid activity coefficients from solubility parameter 
or from molecular structure. 

Find Cyclohexane Properties by Nomogram, A.M.P.TANS. 
Petroleum Refiner v 39 n 3 Mar 1960 p 176. Nomogram shows 
physical properties of liquid and vapor phase of cyclohexane. 

Find Physical Properties of Ethylene, A.M.P.TANS. Petro- 
leum Refiner v 39 n 2 Feb 1960 p 124. Circular chart upper 
part of which gives physical properties of liquid ethylene; 
lower part those of gas; each part has its own temperature 
scale. 

Phase Equilibria in Hydrocarbon Systems—Volumetric and 
Phase Behavior of Ethane-n-Pentane System, H.H.REAMER, 
B.H.SAGE, W.N.LACEY. J Chem Eng Data v 5 n 1 Jan 1960 
p 44-50. As equilibrium data is valuable in production and 
refining of petroleum, system was studied at temperatures 
from 40 to 460 F and for pressures up to 10,000 psi; table 
lists molal volumes for mixtures of system, 32 refs. 

Phase Equilibrium for System Cyclohexane, Normal Hep- 
tane, and Aniline, G.V.JEFFREYS. Inst Petroleam—J v 46 n 
433 Jan 1960 p 26-32. Experimental phase equilibrium data 
for system cyclohexane, n-heptane, and aniline; data are 
analyzed thermodynamically and compared with results of pre- 
vious investigators. 

PVT Behavior of Methane in Gaseous and Liquid States, 
D.E.MATSCHKE, G.THODOS. J Petroleum Technology v 12 
n 10 Oct 1960 p 67-71. Pressure, volume and temperature data 
available in literature were utilized to obtain reduced densi- 
ties presented as functions of reduced temperature with param- 
eters of reduced pressure; to obtain better resolution, table 
was prepared from enlarged original plots of data; reliability 
was tested by comparing calculated values with experimental 
density values. 


Vapor-Liquid Equilibrium Constants From Gas Chroma- 
tography Data, S.T.PRESTON. Natural Gasoline Assn America 
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—Proc 38th Annual Convention Apr 1959 p 33-7. Relation- 
ship between vapor-liquid equilibrium constants and retention 
volumes measured in gas chromatography. 


Processing. See also Gasoline Refining; Hydrocarbons—Analy- 
sis; Hydrocarbons—Cracking ; Hydrocarbons—Separation ; Hy- 
drocarbons—Synthesis ; Hydrogen—Manufacture; Natural Gas- 
oline Plants; Petroleum Products—Chemicals; Petroleum Re- 
fining. 

Alkylating Aromatic Hydrocarbons, H.W.GROTE, C.F. 
GERALD. Chem Eng Progress v 56 n 1 Jan 1960 p 60-3. Alkar 
process is petrochemical process developed by Universal Oil 
Products Co; benzene, toluene, xylene can be successfully 
alkylated with olefins; use of entirely new fixed bed catalyst 
system; process can use low-olefin-content gas streams which 
are otherwise only of fuel value, and obtains complete con- 
version of olefins to alkyl aromatics; tables; flowsheet. 


Catalytic Dehydrocyclization of Hydrocarbons in Presence 
of Sulfur Dioxide, R.C.ODIOSO, D.H.PARKER, R.C.ZABOR. 
Indus & Eng Chem v 51-n 8 Aug 1959 p 921-4. Dehydrocycli- 
zation of m-hexane and l-hexane over chromia-alumina catalyst, 
with and without added SO2z; using SOz, hydrocarbons and 
mixed thiophenes are obtained; no advantage is found in using 
SO2 to dehydrocyclize straight chain paraffins and olefins; ef- 
ficiency of conversion to aromatics is lower than with hy- 
drogen. 22 refs. 


Catalytic Dehydrocyclization of Paraffinie Hydrocarbons, 
B.A.KASANSKI, A.L.LIBERMAN. World Petroleum Congress, 
Fifth—Proc New York, NY Sec IV, June 1959 p 29-36. In 
presence of platinized charcoal, paraffins can be converted into 
hydrocarbons with five-membered ring; n-pentane is converted 
to ecyclopentane with greater difficulty than paraffins of higher 
molecular weight, and this conversion requires higher tempera- 
ture; branched-chain paraffins are converted more readily. 


Distillation Calculations on IBM 650, R.N.MADDOX, J.H. 
ERBAR. Natural Gasoline Assn America—Proe 38th Annual 
Convention Apr 1959 p 5-9. Investigation of behavior of mul- 
ticomponent systems of hydrocarbons ranging from methane 
through absorption oil; program for plate-to-plate distillation 
calculations ; technique can be adapted for use on any medium 
sized computer; program is well suited to use of NGAA ‘“K” 
values; provisions for calculating nonrefluxed towers; termi- 
nal stream adjustment technique with high degree of reliabil- 
ity. 

Effect of Hydrocarbon Types on Solvency and Burning Char- 
acteristics of Petroleum Naphthas, I.A.ELDIB. J Chem Eng 
Data v 5 n 2 Apr 1960 p 158-68. Quantitative relationship 
between hydrocarbon types and boiling range on contribution 
of each hydrocarbon type towards solvency or burning quality ; 
solvency of naphthas measured by kauri butanol value is, in 
general, additive property; it is concluded that burning qual- 
ity of kerosine measured by smoke point improves by de- 
creasing aromatics content; pertinence to jet fuels. 


Key to Propylene Alkylation Found, W.S.KNOBLE, F.E. 
HEBERT. Petroleum Refiner v 38 n 12 Dec 1959 p 101-4. Mo- 
bile Oil Co increases oil-acid dispersion in alkylation reactors 
to achieve improved product quality; results permit use of 
more propylene without giving high acid consumption; unit 
consists of reactor section, refrigeration system with depro- 
panizer, deisobutanizer, and debutanizer; olefin charge is fed 
in parallel to five horizontal reactors, each with its own suc- 
tion trap and acid settler; impeller circulates 50,000 gpm of 
acid hydrocarbon emulsion. 


Kinetics of Pyrolysis of Ethane and Related Hydrocarbons, 
H.G.DAVIS, K.D.WILLIAMSON. World Petroleum Congress, 
Fifth—Proc New York, NY Sec IV, June 1959 p 387-54. 
Evidence is presented that combination of ethyl radicals to 
form butane is major chain ending step in range of conditions 
studied; nature of inhibition of ethane pyrolysis by propylene; 
inhibited pyrolysis of ethane is explained as radical reaction 
at steady state atom and radical concentrations determined 
by propylene mechanism. 


Thianaphthene and Homologs from Hydrocarbons and Hy- 
drogen Sulfide, J.A.PATTERSON, R.E.CONARY, R.F.Mc- 
CLEARY, C.H.CULHANE, L.E.RUIDISCH, C.B.HOLDER. 
World Petroleum Congress, Fifth—Proc New York, NY 
Sec IV, June 1959 p 309-18 (discussion) 318-19. Technique 
used for preparing thiophene compounds from aliphatic hydro- 
carbons and hydrogen sulphide over such catalysts as chromia 
or molybdena or alumina extended to aromatic hydrocarbons 
capable of forming condensed thiophene nucleus; higher yields 
of thianaphthene are obtained by reaction of hydrogen sul- 
phide with styrene than with ethyl benzene. 


Use of Reversed Diffusion Flames for Production of Acety- 
lene and Ethylene from Paraffin Hydrocarbons, J.R.ARTHUR, 
D.H.NAPIER. Combustion & Flame v 4 n 1 Mar 1960 p 19-28. 
Advantages of reversed flames for preparation of unsaturated 
hydrocarbons from paraffins; influence of paraffin used, pre- 
heat of gases fed to burner, ratio of linear velocity of fuel 
and oxygen, oxygen enrichment, use of steam as diluent and 
other variables on yield of acetylene and ethylene were 
examined; from propane flame, products containing up to 7.0% 
acetylene and 14.5% ethylene were obtained, 
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Separation. See also Hydrocarbons—Thermodynamics ; 
leum Refining. 


Chromatographie Method for Separation of Saturated Hy- 
drocarbons from Creosote, R.W.DRISKO, H.HOCHMAN. Cor- 
rosion v 16 n 8 Aug 1960 p 111-12. Adsorption procedure 
developed can separate saturated hydrocarbons from other 
constituents of creosote; Davison Grade 922 silica gel is used 
as adsorbent, and n-hexane as eluent; saturated hydrocarbons 
added to wholly aromatic creosote were recovered quantita- 
tively by this procedure; ultraviolet spectral analyses of satu- 
rated hydrocarbon fractions separated from both creosote and 
ereosote-petrolatum blends proved absence of aromatic con- 
tamination. 


O razdelenii uglevodorodoy C2-Cs metodom gazozhidkostnoi 
raspredelitel’noi khromatografii, N.M.TURKEL’TAUB, B.I. 
ANVAER, A.I.KOLYUBYAKINA, M.S.SELENKINA. Zavod- 
skaya Laboratoriya v 25 n 2 1959 p 149-54; see also English 
translation in Indus Laboratory v 25 n 2 Feb 1959 p 159-64. 
Separation of C2-Cs hydrocarbons by gas-liquid partition 
chromatography; function of nature of stationary phase; 
effect of nature of solvent and of solvent/absorbent ratio; 
complete separation was achieved by using mixed solvents. 


Static Electricity. See Petroleum Products—Statie Electricity. 


Synthesis. See also Catalysts—Analysis; Gas Manufacture— 
Synthesis; Hydrocarbons—Oxidation ; Hydrocarbons—Thermo- 
dynamics; Liquid Fuels—Synthetic; Petroleum Products— 
Chemicals; Petroleum Refining. 


Catalytic Synthesis of Cyclopentadiene Hydrocarbons, N.I. 
SHUIKIN, T.I.LNARYSHKINA. World Petroleum Congress, 
Fifth—Proe New York, NY Sec IV, June 1959 p 109-19. Two 
methods for catalytic synthesis of hydrocarbons of cyclopen- 
tadiene series investigated; dehydrocyclization of 1,3-diolefins 
and dehydrogenation of five-membered eyclanes and cyclenes ; 
optimum operating conditions in presence of AlzOsCr203-K20 
catalyst are: temperature, 600 C, and pressure, 20-25 mm. 


Fischer-Tropsch Synthesis Using Gas Recycle Cooling (Sim- 
ulated Hot-Gas-Recycle Process), D.BIENSTOCK, R.M.JIME- 
SON, J.H.FIELD, H.E.BENSON. US Bur Mines—Report In- 
vestigations n 5655 1960 25 p. Synthesis is practicable in 
reactor where exothermic heat of reaction is removed by 
circulating large quantities of recycle gas through catalyst 
bed of high-voids content; mixture of 1.5 parts hydrogen to 
1 of carbon monoxide, was converted 90%, producing hydro- 
carbons; recycle-to-fresh gas ratio of 40:1 was enough to 
give excellent temperature control with pressure drop of 1.5 
psi/ft of bed. 


Studies for Synthesis of Isobutanol from Carbon Monoxide 
and Hydrogen, T.GOTOH. Fuel Soc Japan—J v 39 n 899, 400, 
401 July 1960 p 528-7, Aug p 584-9, Sept p 658-62. Effect 
of various metallic oxides as catalysts for synthesis of isobu- 
tanol; oxides of Mg, Al, V, Cr, Mn, Fe, Cu, Ce, Th and U 
for Zn-alkali and Zn-Cyr alkali system; in Zn-alkali system Cr 
gives highest volume of isobutanol in liquid; in Zn-Cr alkali 
system, Mo, Th and W are favorable, but Mo is best; as 
alkali additive K2COs is most suitable. 


Thermodynamics. Applied Hydrocarbon Thermodynamics, W.C. 
EDMISTER. Petroleum Refiner v 38 n 12 Dee 1959 p 125-32, 
v 89 n 1, 4, 5, 6, 7, 8, 9, 10 Jan 1960 p 161-6, Apr p 198-9, 
May p 207-12, June p 181-92, July p 188-42, Aug p 118-20, 
Sept p 293-302, Oct p 167-72. Flash vaporization conditions 
from terminal volatilities; charts for integral method for 
equilibrium vaporization calculations; vapor liquid and rela- 
tive volatility values for integral method; calculations for 
coexisting vapor liquid mixtures are made by using equilibrium 
phase distribution ratio; fugacity calculations; generalized 
correlation of fugacity coefficients for hydrocarbon mixture 
components; fugacities for components of vapor mixtures: 
nomographs and convergence pressure correlations of vapor 
liquid K-values; P-T-C K charts for vapor liquid equilibria 
in hydrocarbon systems. See Engineering Index 1959 p 628. 


Get K-Values by Chromatography, G.LOPEZ MELLADO, 
R.KOBAYASHI. Petroleum Refiner v 89 n 2 Feb 1960 p 
125-8. Partition coefficients, vapor liquid equilibrium ratios, 
activity coefficients, relative volatility, and differential heat 
of solution are used to calculate thermodynamic properties ; 
experimental Ks and activity coefficients determined with 
gas-liquid partition chromatography compare favorably with 
NGAA values; experimental apparatus and systems studied. 


Petro- 


Termodinamicheskie osnovy sinteza monomeroy, A.A.VVE- 
DENSKII. Khimicheskaya Promyshlennost vy 39 n 1 Jan-Feb 
1959 p 28-36. Thermodynamic principles of monomer synthesis ; 
process of manufacture of olefin, butadiene and isoprene, and 
acetylene hydrocarbons ; processes of manufacture and primary 
refining of aromatic hydrocarbons; isomerization of paraffin 
hydrocarbons, olefins, and acetylene hydrocarbons. 


Where Gaps Still Exist in Enthalpy Data. Oil & Gas J v 58 
n 18 May 2 1960 p 104-6. Resumé of light hydrocarbon com- 
pounds and mixtures which have been investigated and extent 
to which they have been studied; data on range of experi- 
mental measurements of enthalpy for pure hydrocarbons and 
mixtures of hydrocarbons. 
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Viscosity. Find Viscosity of Liquid n-Pentane, A.M.P.TANS. 
Petroleum Refiner v 39 n 7 July 1960 p 167. Nomograph for 
determining viscosity of n-pentane in liquid phase as function 
of temperature and pressure. 


Viscositaetsbeziehungen homologer Kohlenwasserstoffreihen 
H.KOELBEL, D.KLAMANN, E.ARENDS, W.LOOMAN. Cee 
stoff-Chemie vy 40 n 9 Sept 23 1959 p 281-5. Viscosity relations 
of homologous hydrocarbons; physical properties of 
-(n-alkyl)-naphthalines and p-(n-alky)-diphenyles. 

HYDROCHLORIC ACID. See Chlorine—Recovery. 
HYDROCYCLONES. See Separators—Centrifugal. 
HYDRODYNAMICS 


See also Cavitation; Flow of Fluids; Flow of Water; Heat 
Transfer; Heat Transfer—Tubes; Hydraulic Gates; Hydraulic 
Jump ; Hydraulic Laboratories ; Hydrofoils ; Hydrology; Lubri- 
cation; Magnetohydrodynamics; Mathematics; Oceanography ; 
Petroleum Prospecting; Pumps; Seaplanes; Ship Models— 
Tanks; Shock Waves; Turbomachinery ; Waves, Water. 


Centrifugal Waves, O.M.PHILLIPS. J Fluid Mechanics v 7 
pt 3 Mar 1960 p 340-52. Term describes wave motion on free 
surface of rapidly rotating liquid; simple apparatus is de- 
scribed for studying properties of waves; wave frequencies 
and angular velocity of cylindrical container were measured 
with stroboscopic light; theory is developed to account for 
various motions which occur. 


Empirical Torque Relation for Supercritical Flow Between 
Rotating Cylinders, R.J.DONNELLY, N.J.SIMON. J Fluid 
Mechanics v 7 pt 3 Mar 1960 p 401-18. Previously published 
results of measurements of torque transmitted to outer cylinder 
as function of angular velocity of inner cylinder analyzed; 
finite amplitude analysis recently advanced by J.T.STUART 
gives correct variation of torque over short range above critical 
speed ; functional form is found which describes measurements 
over range of approximately 10 times critical velocity. 


Experiments on Stability of Viscous Flow Between Rotating 
Cylinders—2. Visual Observations, R.J.DONNELLY, D.FULTZ. 
Roy Soc—Proc Ser A v 258 n 1292 Oct 4 1960 p 101-23. Meas- 
urements have been made with apparatus similar to that used 
by Taylor in his original experiments; ratio of radii of 
cylinders was 1:2, results confirm CHANDRASEKHAR’S the- 
oretical calculations within experimental error; asymptotic 
form of stability relation when cylinders rotate in opposite 
ead is derived and agrees with experimental data. 

refs. 


Gravity Waves in Stratified Fluid, C.S.YIH. J Fluid Me- 
chanics v 8 pt 4 Aug 1960 p 481-508. Method considers con- 
tinuous stratifications directly and treats surfaces of density 
discontinuity as limits of regions of large density gradients ; 
since viscosity is neglected, governing differential system 
becomes Sturm-Liouville one, and accompanying theory is 
utilized; technique for obtaining phase velocity to any accu- 
racy, example of wave motion generated by simple wave- 
makers and investigation of stability under vertical vibration 
are given. 

Hydrodynamic Stability of Thin Film of Liquid in Uniform 
Shearing Motion, N.W.MILES. J Fluid Mechanics v 8 pt 4 
Aug 1960 p 593-610. Stability problem for thin film of liquid 
having linear mean-velocity profile and bounded by fixed wall 
and free surface is solved asymptotically for large values of 
R; conditions governing wave formation on free surface are 
determined; physical configuration approximates that which 
arises in film cooling and nose cone ablation. 


Impact of Water Wedge on Wall, E.CUMBERBATCH. J 
Fluid Mechanics v 7 pt 3 Mar 1960 p 353-74. Wedge is as- 
sumed infinite in extent with uniform translational velocity ; 
solution is obtained by joining solutions valid at large and 
small distances from wall; application of method to 22.2 and 
45° semiangle wedges yields values for impact forces higher 
than values previously obtained by other methods; solution is 
adaptable to problem of exisymmetric cone of water striking 
wall. 


Instability of Rotating Liquid Film with Free Surface, C.S. 
YIH, J.F.C.KINGMAN. Roy Soc—Proe Ser A v 258 n 1292 
Oct 4 1960 p 63-89. Analysis is carried out for both large 
and small R, for various ratios of film thickness to cylinder 
yadius, and for various surface tension parameters; it is 
shown that instability occurs even for large values of surface- 
tension parameters and at small R; critical wave number 
is shown to depend predominantly on surface tension ; effect 
of viscosity is essentially to slow down rate of amplification 
of unstable disturbances; pertinence to paper manufacture. 


Line Source on Interface Between Fluid and Elastic Solid, 
V.M.PAPADOPOULOS. Roy Soce—Proe Ser A v 257 n 1291 
Sept 27 1960 p 515-33; see also J Fluid Mechanics v 8 pt 1 
May 1960 p 41-8. Problem considered involves interaction 
between acoustic waves in fluid and shear and dilation waves 
in solid across plane interface; method of dynamic similarity 
leads to exact formulas for stress and velocity components 
everywhere; various results of disturbance are examined. 


Motion of Elastico-Viscous Liquid Contained Between Con- 
centric Spheres, K.WALTERS. Quarterly J Mechanics & Ap- 
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plied Mathematics v 13 pt 3 Aug 1960 p 325-33. Theory is 
developed of oscillatory flow of most general linear elastico- 
viscous liquid in concentric-sphere elastoviscometer, in which 
outer of two concentric spheres undergoes forced harmonic 
angular oscillations about vertical axis and inner sphere is 
constrained by torsion wire; it is concluded that such instru- 
ment would distinguish different elastico-viscous liquids in 
much same way as coaxial-cylinder elastoviscometer. 


Note on Hydroelasticity, D.AJJEWELL. J Ship Research v 3 
n 4 Mar 1960 p 9-12, 29. Discussion of Aeroelastic Stability 
of Lifting Surfaces in High-Density Fluids, by C.J.HENRY, 
J.DUGUNDJI, H.ASHLEY (see Engineering Index 1959 p 
629); new aspects indicate that certain combinations of 
vibratory modes are susceptible to flutter whereas system 
previously treated is not; examination of hydroelastic experi- 
ments is expanded by new results; two additional revisions 
are suggested which could improve flutter theory in dense 
media. 23 refs. 


O svyazi gidrodinamiki dvukhkomponentnogo sloya s teoriei 
krizisov_ v mekhanizme kipeniya, S.S.KUTATELADZE, V.N. 
MOSKVICHEVA, Zhurnal Tekhnicheskoi Fiziki v 29 n 9 Sept 
1959 p 1135-41. Relationship between hydrodynamics of two- 
component layer with eritical theory of boiling mechanism; 
data on scrubbing of liquids by liquids; variation of hydro- 
dynamic structure of two-component layer is shown to be 
determined by same dimensionless parameter as transition 
from bubble boiling to film boiling ; complex structural changes 
of two-component layer. 


On Kelvin’s Ship-Wave Pattern, F.URSELL. J Fluid Me- 
chanics v 8 pt 3 July 1960 p 418-31. Two regions in pattern 
produced by moving pressure point, near track and near 
critical lines, are treated; wave patterns are determined; 
contour maps of wave surface are given for three distances 
behind moving pressure point. 


On Numerical Integration of ORR-Sommerfeld Equation, 
S.D.CONTE, J.W.MILES. Soc Indus & Applied Mathematics 
—J v 7 n 4 Dec 1959 p 361-6. Inviscid form of equation, 
which arises in considering stability of parallel shear flows, 
is considered; boundary problem outlined which provides 
mathematical model for generation of surface waves; end 
results provide energy-transfer coefficients for problem. 


Plane and Axially Symmetrical Automodel (Similarity) 
Problems of Penetration and Stream Impact, E.P.BORISOVA, 
P.P.KORIAVOV, N.N.MOISEEV. Applied Mathematics & Me- 
chanics v 23 n 2 1959 p 490-509. English translation of article 
indexed in Engineering Index 1959 p 629 from Prikladnaya 
Matematika i Mekhanika March-Apr 1959. 


Planing Characteristics of V-Shaped Prismatic Surface 
with 70 Degrees Dead Rise, J.D.POPE. US Navy Dept—David 
Taylor Model Basin—Report n 1285 Dec 1958 14 p. Wetted 
lengths, resistance, and center-of-pressure location at speed 
coefficients from 2.17 to 36.85, and trims to 30°; important 
planing characteristics were independent of speed and load 
for given trim and dependent primarily upon lift coefficient ; 
difference between keel and chine wetted lengths is constant 
for given trim angle; friction drag decreases with increase 
in trim. See also Engineering Index 1957 p 1012. 


Slow Rotatory Motion of Circular Disk About One of Its 
Diameters in Viscous Fluid, R.P.KANWAL. ASME—Trans— 
J Applied Mechanics v 26 Ser En 4 Dee 1959 p 485-7. Analytic 
solution for case when rigid circular plate is made to rotate 
about diameter in its plane, in infinite mass of viscous fluid ; 
formulas derived for velocity components, pressure, and couple 
experienced by disk. 

Supercavitating Flow Past Slender Delta Wings, M.P.TULIN. 
J Ship Research v 3 n 3 Dec 1959 p 17-22. Theory for conical 
flow involving cavities which spring from leading edges of 
delta and cover part of top of wing; center part of wing 
top is assumed to be wetted by kind of re-entrant jet flow ; 
results for cases where cavitation number is either very small 
or very large; references to behavior of two-dimensional, thin, 
lifting foils with full cavitation in steady unbounded flow. 


Taylor Instability of Finite Surface Waves, H.W.EMMONS, 
C.T.CHANG, B.C.WATSON. J Fluid Mechanics v 7 pt 2 
Feb 1960 p 177-93, 5 plates. Instability of accelerated interface 
between liguid and air investigated for approximate sinusoidal 
disturbances of wave-number range from well below to well 
above cutoff; growth rates measured and compared with 
theoretical results; third-order thesry shows phenomena of 
overstability ; measurements of later stages of growth agree 
moderately well with available theory; applicable to under- 
water explosions, liquid fuel combustion, acceleration of stellar 
material and blunt re-entry body. 

HYDROELECTRIC POWER PLANTS 

See also Dams; Electric Transmission; Flow of Water— 
Measurement; Geology—Engineering; Hydraulic Structures ; 
Hydraulic Turbines; Penstocks; Power Generation; Power 
Plants; Power Plants—Hydroelectric and Steam Combined ; 
River Basin Projects; Water Power; Water Supply Tunnels. 

Design, Operation, and Maintenance of Intakes, Racks, and 
Booms. ASCE—Proc v 85 (J Power Div) n PO5 Oct 1959 
Paper n 2226 p 71-87. Report by Committee on Operation 
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and Maintenance of Hydroelectric Generating Stations ; operat- 
ing and maintenance problems and design philosophy pertain- 
ing to intakes, racks and log booms. 


Electrical Development in Water Power Engineering. Water 
Power v 12 n 3 Mar 1960 p 104-9. Forecast is made of likely 
trends during next 50 yr in design of electrical equipment 
used in hydroelectric systems. 


Hydroelectric Possibilities and Influence of Load Growth, 
S.P.McCASLAND. ASCE—Proec v 86 (J Power Div) n PO2 
Apr 1960 Paper n 2435 p 29-37. Physical and economic en- 
hancement that is imparted to hydroelectric potentialities by 
expansion of power markets to which they are accessible; im- 
provement of small undeveloped sites is expected from rapid 
increase in demand especially in various foreign countries. 


Alabama. Addition to Generating Capacity at Wilson Dam, 
R.A-MONROE. ASCE—Proc v 85 (J Power Div) n PO5 Oct 
1959 Paper n 2209 p 57-70. Wilson dam and power plant on 
Tennessee River near Florence, Ala, was constructed during 
period 1918-1925; principal features of planning and design, 
and major problems of construction for 3-unit power plant 
extension of 162,000 kw capacity to be completed in 1961. 


Arizona. Glen Canyon’s Big Pour Starts. Eng News-Rece v 165 
n 1 July 7 1960 p 31-3, 35. Description of concreting complex 
that will deliver average 9600 cu yd/day for construction of 
dam, tunnels, and power house; it consists of 800 tph aggre- 
gate plant, 4000-ton refrigeration plant to cool aggregate 
and provide ice water for concrete, cliff clinging batch plant 
eapable of putting out 480 cu yd/hr, self-powered ladle cars 
to transfer concrete from batch plant to cableway buckets, 
and two high speed, 50 ton capacity cableways that handle 
12 cu yd buckets. 


Australia. Australian Power Project Ahead of Schedule, C.L. 
GRANGER. Civ Eng (NY) v 30 n 6 June 1960 p 56-8. Con- 
struction of T-2 Tumut River power plant at Snowy Mountain 
scheme which comprises total of 15 power plants; T-2 project 
includes 145 ft high 870 ft long gravity dam; power house, 
300 ft underground, comprises four 70,000 kw generators ; 
machine hall is 350 ft long, 50 ft wide, and 100 ft high; 80 
mi of tunnels divert waters to power plants of scheme. 


Kiewa Hydro-electric Project. Australasian Engr May 1960 
p 45-7. Scheme is designed to utilize combination of high level 
water storage sites and snow-fed catchment areas; design 
details of 23,000 acre-ft reservoir, 100 ft high earth dam, and 
four power plants with 184,000 kw ultimate capacity. 


Tully Falls Hydro-electric Power Project, E.M.SHEPHERD, 
A.E.SHARMAN, E.F.BOYLE, G.M.CARD. Instn Engrs, Aus- 
tralia—J v 31 n 9 Sept 1959 p 197-225. Design and construction 
of underground power plant which has outdoor control build- 
ing, inclined steel lined 2210 ft long, 9 ft diam pressure 
tunnel supplying two surface penstock pipes, intake structure, 
and diversion weirs; plant has four 18 Mw Pelton turbine 
units; geological and hydraulic data. 


Tumut I Project, B.K.JAGGAR. Water Power v 12 n 5, 6 
May 1960 p 169-75, June p 231-6. May: Project forms second 
stage in Snowy Mountains scheme, and has installed capacity 
of 320 Mw; 460,000 acre-ft of water will be made available 
for irrigation; Tumut Pond concrete arch dam is 283 ft high; 
underground power plant with four 80 Mw generating units; 
two 21 m diam pressure tunnels ending in two  penstock 
tunnels each. June: Details of design and construction. 


Austria. See also Hydroelectric Power Plants—Germany-Aus- 
tria; Hydroelectric Power Plants—Pumped Storage. 


Aschach Station, E.KOENIGSHOFER,. Water Power v 11 n 
12 Dee 1959 p 466-71. Plant will be largest among power plants 
on Danube river; gross head of river is utilized to 80% 
which ratio is higher than that of any other river develop- 
ment; new 264 Mw project will occupy whole width of river 
basin and will consist of spillway section, powerhouse, and 
two navigation locks; four Kaplan turbines with 72 Mw gen- 
erators will be installed. 


Das _Ennsproblem—gesamtoesterreichisch betrachtet, H. 
GRASSBERGER. Oesterreichische Ingenieur—Zeit v 3 n 2 
Feb 1960 p 56-63. Enns (river) problem as it affects (economy 
of) Austria; 40 km section of river offers 100 m head; two 
different plans deal with utilization of this head; one is based 
on utilization by single project at Kastenreith, other presents 
plan for utilization by five separate power plants; reasons for 
accepting Kastenreith project. 


Schwarzach Power Station. Engineer vy 209 n 5432 Mar 4 
1960 p 404-9. Austrian hydroelectric plant on Middle Salzach 
was completed in late 1960, and is of technical interest 
because of 17 km-long diversion tunnel, artificial storage 
reservoir, ete; equipped with four sets of 30 Mw, it has mean 
annual generating capacity of 482Gwh, 35% of which is in 
winter months; exploitation of Salzach was made economically 
feasible by building of Glockner-Kaprun which increases winter 
flow of river; in return, Schwarzach supplies pumping power 
to Kaprun in summer. 


Brazil. Brazil’s Tres Marias Project Puts Rio Sao Francisco to 
Work, A.N.RYDLAND. Eng News-Reec v 165 n 6 Aug 11 
1960 p 42-4, 46. Earthfill dam will contain 19 million cu yd 


British Columbia. 


Canada. 


Canada-United States. 
Computer Applications. 


Control. 


Energy Storage. 


Finland. 
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of fill and will impound 15.5 million acre-ft reservoir; dam 
is homogeneous with vertical sand drain; grouting of rock 
foundation and 150 ft deep cutoff trench was needed at right 
abutment; eight 21.6 ft diam steel penstocks from intake 
through dam to powerhouse; semi-outdoor type powerhouse 
will comprise eight 65 Mw Kaplan _turbogenerators rated 
90,000 hp at 164 head; initially only four units will be 
provided. 


Furnas Hydroelectric Project, J.W.LIBBY. ASCE—Proc v_ 86 
(J Power Div) n PO2 Apr 1960 Paper n 2430 p 1-16. Design 
of Furnas Hydroelectric Project, on Rio Grande; ultimately 
Furnas will have installed capacity of 1,200,000 kw; earth 
dam will be 120 m high and fill material will amount to 12 
million cu yd; reservoir capacity will be 17 million acre-ft ; 
53,000 kw generating units are planned. 


See also Gas Turbine Power Plants—British 
Columbia, 


Automatie Controls of Hydroelectric Stations of British 
Columbia Electric Company Limited, S.R.HAYDER, H.A. 
BAUMANN, E.P.EHMAYER, R.S.MOULDS. AIEE—Trans v 
78 pt 3 (Power Apparatus & Systems) n 45 Dec 1959 p 1353- 
62. Example of typical single-unit station to describe manner 
in which supervisory and automatic controls are coordinated 
in overall control scheme developed by BC Engineering Co Ltd 
for recently built hydroelectric stations; supervisory control; 
unit automatic start-stop; turbine inlet valves; governor; pro- 
tection, tripping, braking, and alarms; station service; unit 
and station auxiliaries. Paper 59-881. 


Some Hydraulic Features of Puntledge Generating Plant, 
A.W.LASH, R.E.PASSMORE. Water Power v 11 n 11, 12 
Noy 1959 p 429-35, Dee p 452-6. Nov: Plant is fully automatic 
with remote supervisory control; it has exceptionally long 
9 to 12 ft diam penstocks in relation to head, and pressure 
fluctuations are limited by means of automatic pressure regu- 
lator; automatic and remote-control features of plant. Dec: 
Details of pressure regulator and control systems. 


Hydro Power in Canada, H.G.COCHRANE. Water 
Power v 12 n 6 June 1960 p 227-30. In 1959 total of 2,508,800 


hp was added to Canada’s hydroelectric capacity; largest 
additions were R.H.Saunders plant at St. Lawrence, Chute 
des Passes plant in Quebec, and Bersemis II plant; list of 


new projects in various provinces in 1960; Columbia River 
development depends on ratification of agreement with United 
States; if ratification fails, Columbia River probably will be 
diverted into Frazer River. 


See Hydroelectric Power Plants—St. 


Lawrence Project. 


See Hydroelectric Power Plants—St. 
Lawrence Project. 


See also Electric Transmission—Control; Hydroelectric 
Power Plants—British Columbia; Hydroelectric Power Plants 
—Soviet Union. 

Electrohydraulic Governors at Beechwood Generating Station, 
G.H.D.GANONG, P.G.FAZZARI. Eng J v 43 n 2 Feb 1960 
p 35-40. New Brunswick Electric Power Commission’s 72,000 
kw hydroelectric generating station at Beechwood uses ASKA 
electrohydraulic governor; characteristics of governor can be 
altered to match system conditions due to wide variations in 
load; governor equipment comprises permanent magnet gen- 
erator, speed sensing circuit, electronic amplifier, transducer 
and hydraulic amplifier, and main valve; control- and protec- 
tive-features. 

Maintien de la fréquence, réglage de la puissance et autres 
problemes d’une usine hydro-électrique moderne, R.COMTAT. 
Assn Suisse des Electriciens—Bul v 51 n 10 May 21 1960 
p 515-20. Frequency maintenance, power control and other 
problems of modern hydroelectric plant; automatic frequency 
power control is discussed in background of control system for 
Fionnay and Nendaz de la Grande Dixence stations. 

Remote Control of Hydro Power Stations and Substations, 
G.von GEIJER, B.NORDSTROM, A.BERGMAN. Sweden. Kung] 
Vattenfallsstyrelsen—Bla vita serien (Swedish State Power 
Board—Blue White Series) n 26 1960 8 p. How stations func- 
tion and how they compare with locally controlled power 
stations; remotely controlled functions; remote control sys- 
tems ; telemetering; transmission; TV applications ; reliability 
of remote control, 

Stabilité de la marche d’une centrale hydro-électrique avec 
canal d’amenée, P.O.BOBILLIER, M.CUENOD. Automatisme 
v5n1, 2 Jan 1960 p 3-9, Feb p 55-8. Stability of hydroelectric 
plants with penstocks, taking into account dynamic character- 
istics of speed control; how stability can be achieved by 
abeee of “water-level-voltage”’ and ‘frequency-voltage” con- 
rols. 

See Hydroelectric Power Plants—Pumped Stor- 
age. 

_ Das Kraftwerk Pirttikoski in Finnland, H.SISTONEN. 
Schweiz Bauzeitung v 78 n 8 Feb 25 1960 p 119-23. Pirttikoski 
power plant in Finland; plant is part of planned 530 Mw 
scheme; project comprises 170 m long 18 m high earth dam 
with concrete spillway section in riverbed; 16 m wide tailrace 
tunnel; related article by H.OBRIST, p 123-7, describes two 
Kaplan units of power plant, of 70,000 kw eapacity each 
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Fishways. ‘See Fishways; Hydroelectric Power Plants—New 
Brunswick; Hydroelectric Power Plants—Yukon Territory. 


Formosa. Hydro-Electrie Power in Formosa. Water Power v 11 
n 11 Nov 1959 p 425-8. Survey of Ta-Chia valley development 
scheme consisting of vast hydroelectric power project under- 
taken by Nationalist China which will take 10 yr to complete: 
project will produce 1300 Mw and will involve six power 
stations and two concrete dams; 800 ft high Ta-chien dam 
will be highest arch type concrete dam in world. 


France. Aménagement de la chute de Baix-le-Logis Neuf 
GRES. Génie Civil v 137 n 4 Feb 15 1960 p 7884. Baix Ic 
Logis Neuf Development; description of Loriol dam and intake 
structure from navigation canal; paper presents additional 
details we general description indexed in Engineering Index 

p 5 


Aménagement de Roselend—La Bathie. Houille Blanche v 15 
n 3 May 1960 p 288-302. Roselend development—Bathie power 
plant; project comprises 150 m high Roselend buttress dam, 
two smaller 100 and 70 m high arch dams, reservoirs, pressure 
tunnels, and Bathie underground power plant of 500,000 kw 
capacity; 6 Pelton units of 83,500 kw each are installed; 
description of construction works and construction plant. 


L’aménagement hydroélectrique de Roselend, L.POUSSE. 
Institut Technique du Batiment et des Travaux Publics—An- 
nales v 13 n 145 Jan 1960 p 59-88, 1 plate. Roselend hydyro- 
electric power plant; present stage of construction; automatic 
removing of gravel in intake structure; 160 m high arch 
and buttress dam structures are joined to each other; 15 ft 
diam 7.7 mi long pressure tunnel is partly sheet-lined; pen- 
stocks are under pressure of 4000 ft head; underground power- 
house consists of two parallel chambers. 


L’amenagement hydroélectrique du Drac—le barrage de 
Saint-Pierre et la centrale de Cognet. Genie Civil v 137 n 5 
Mar 1 1960 p 110-14. Hydroelectric development of Drac 
(river)—Saint-Pierre dam, and Cognet power plant; thin arch 
dam is 75 m high, 12 m thick at base and 3 m thick at crest; 
power plant comprises two Francis units of 63,000 hp and 
55,000 kw each; general data on other hydroelectric projects 
of Drac and Bonne rivers. 


Le groupe “Bitet’? de la centrale S.N.C.F. de Miegebat, 
G.VIE. Houille Blanche v 15 n 1 Jan-Feb 1960 p 32-40. “‘Bitet’’ 
group of Miegebat power plant; description of additional 
power plant unit made necessary by inclusion of waters of 
Bitet river; scarcity of free space in existing powerhouse 
indicated selection of 32,000 hp vertical Pelton turbine and 
three phase Schneider-Westinghouse generator. 


Rhone Valley. Water Power v 12 n 6, 7 June 1960 p 215-23, 
July p 272-9. Description of multipurpose development of 
Rhone between Swiss frontier and Mediterranean with refer- 
ence to current schemes in Lower Rhone; construction of 
large dams were technically favorable but would involve 
relocation of population and industries; final plan provides 
for interdependent chains of dams, diversion canals and 
power stations along river; description of existing concrete 
river bed structures, comprising dams with built in power 
plants and adjoining canal locks. 


Germany. See also Hydroelectric Power Plants—Pumped Stor- 
age. 

Die Verbesserung des Betons im Tiefbau des Donaukraft- 
werkes Kachlet durch Injektionen, H.BURK. Bautechnik v 37 
n 2 Feb 1960 p 41-9. Repair of concrete structure of Kachlet 
power plant on Danube by cement injection ; structure of river 
bed power plant, spillway and canal lock erected in 1922-1927 
has deteriorated, mostly because penetrating water washed 
out lower quality concretes; pressure grouting work and 
equipment is described. 


Germany-Austria. Jochenstein Power and Navigation Project 
on Danube, H.W.PARTENSCKY. Boston Soe Civ Engrs—J 
v 46 n 4 Oct 1959 p 279-99. Design, construction and model 
tests; models used to investigate relations between river flow, 
power turbine operation and navigation and lock operation ; 
influence on navigation of waves caused by turbine stoppages ; 
methods of wave control; plant, occupying width of river 
bed, consists of spillway, powerhouse, and canal lock sections ; 
five units with Kaplan turbines in powerhouse of 38,700 hp 
capacity each for production of 940 million kw-hr per yr. 


Great Britain. Garry and Moriston Developments. Water Power 
v 11 n 6, 7 June 1959 p 204-11, July p 246-55. Projects of 
scheme described; Loch Quoich rockfill dam, with reinforced 
conerete upstream sealing membrane contains 386,000 cu yd 
rock; Loch Garry complementary small gravity dam closes 
very narrow gorge; Quoich surface power plant has one 22 
Mw Francis turbine, and semi-underground Invergarry plant 
vertical 20,000 Mw Kaplan turbine; Ceannacroe and Glen- 
moriston underground plants have 56 Mw total capacity; new 
civil engineering techniques used. 


Guinea. Un récupérateur de chute incorporé & la galerie de 
fuite d’une usine souterraine, P.SIMON, J.VALLEE. Houille 
Blanche v 15 n 3 May 1960 p 268-71. Head recovery structure 
incorporated in tailrace tunnel of underground powerhouse ; 
Souapiti, Guinea, development comprises 120 m high earth 
dam and underground powerhouse and _ has 6200. m long 
gravity flow tailrace tunnel of 114 sq m cross section ; head 
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recovery structure consists of air entrainment siphon at 
downstream end and hydraulic control device at upstream 
end; minimum of 4.5 m head is recovered. 


Idaho. Brownlee Dam, R.J.BROWN, Jr. Explosives Engr y 37 
n 4 July-Aug 1959 p 103-11. Brownlee power plant produces 
360,000 kw; together with two other projects of scheme, 
Oxbow, and Hell’s Canyon, production will amount to 1,000,000 
kw; earth dam is 400 ft high, 1380 ft long and contains 
6,500,000 cu yd of fill; four 27 ft diam penstock tunnels, 550 
ft long each and 2500 ft long diversion tunnel; drilling and 
blasting for excavation of 6 million cu yd of rock; giant 
jumbo with 14 drills; other equipment. 


India. See also Electric Transmission—India. 


Kundah Hydro-Electrie Project, A.DHARMALINGAM. Water 
Power v 11 n 10 Oct 1959 p 367-74, 392. Project utilizes 5200 
ft of water head in three stages; it comprises two 200 ft 
high stone masonry dams, unlined, l-p water tunnels, pen- 
stocks, and two power plants with total of 216 Mw capacity. 


Kundah Project. Indian J Power & River Valley Develop- 
ment v 10 n 4 Apr 1960 p 15-17, 19-20, 22-5, 27-44. Related 
papers deal with two parallel developments of total 420 Mw 
ultimate capacity, utilizing 5000 ft head and comprising four 
masonry dams, four reservoirs, two largest of which are 
tunnel connected and are of 5500 MMcf capacity, and power 
tunnels, and penstocks; papers are: Power Development in 
Madras State, V.P.APPADURAIT, 15-17; Kundah Hydro Elec- 
tric Scheme, V.P.APPADURAI, 19-20, 22, 44; Construction 
at Kundah Hydro Electric Project, L.G.GRANDY, 23-5; High 
Dams in Kundah Project, R.M.THIRUMALAIKOLUNDU, M. 
KOTHANDARAMAN, 27-38, 17; Erection of Penstock No 1, 
G.T.ARASU, 39-40, 44; Power Projects Proposed in Third 
Plan, V.P.APPADURAI, 41-3. 


Rihand Hydroelectric Project. Indian J Power & River Val- 
ley Development v 10 n 1 Jan 1960 p 6-118. Related papers 
on construction of 306 ft high Rihand concrete gravity dam 
and power plant for production of 300,000 kw: Pioneering of 
Rihand Dam Project, A.C.MITRA, 6a, 8; Rihand Hydro- 
Electric Project and Power Development in Uttar Pradesh, 
K.C.GUPTA, 17-8; Geology of Rihand Dam Project, G.S.M. 
RAO, 9-13; General Design and Construction Features of 
Rihand Dam, S.K.JAIN, 15-22; Structural and Hydraulic De- 
sign of Dam and its Appurtenances, J.NARAIN, 238-34; Con- 
trol Equipment of Rihand Dam, M.C.CHATURVEDI, 35-45; 
Cement-concrete Mixes and Their Quality Control for Rihand 
Dam, K.M.MAHESHWARI, 47-56; Aggregate Production for 
Rihand Dam, A.NAGBHUSAN RAO, 57-62; Rihand Dam Rises, 
D.M.SAVUR, 638-8, 72; Power Generation and Unit Control 
at Rihand Power Station, Lakshman Dev, 69-72; Power House 
Design, M.P.TYAGI, 73-7; Hydraulic Turbines for Rihand 
Power Station, R.V.MATHEWS, 79-85; Outdoor Switchyard at 
Rihand Power Station, P.A.KKRISHNASWAMY, 87-90; Power 
Line Carrier Communication System for Rihand Grid, H.S. 
SAWHNEY, 91-3; Scheme of Protection at Rihand Power 
Station, MATA PRASAD, 94-8; Rihand Power Station Layout, 
ATMA RAM GUPTA, 99-102; Earthing Mat and Voltage 
Gradients Study, K.R.AGARWALA, 103-7; Fire Protection of 
Rihand Power Station, O.N.SAXENA, 109-11; Design Criteria 
for Lighting of Rihand Dam and Power Station, SANTOKH 
SINGH, 113-14; Rihand Project: Planning and Progress, S.K. 
SHOME, 115-18. 


Intakes. See Hydraulic Laboratories. 


Iran. Design of Karadj Hydroelectric Project, R.D.HARZA, 
R.F.EDBROOKE. ASCE—Proc v (J Power Div) n PO4 
Aug 1960 pt 1 paper n 2579 p 31-50. Design and construction 
of project near Tehran, Iran; high, double-curvature, thin- 
concrete arch dam is 178 m high and 390 m long, with 32 m 
thickness at base and 7.85 m at crest; powerhouse comprises 
two generating units composed of 42,100 kw Japan made 
generators and 49,700 hp turbines; reservoir provides 115,- 
600,000 cu m of annual storage for power generation and 
water supply. 

Iran’s Dez Dam, W.L.VOORDUIN. Civ Eng (NY) v 30 n 8 
Aug 1960 p 50-2. Thin-arch structure 630 ft high in deep 
and narrow gorge, now under construction, will provide for 
irrigation, flood control, and power; crest length is 820 ft 
and thickness at crest is 15 ft, at base 72 ft; two separate 
spillway gate structures will discharge into two 1300 ft long 
lined tunnels of 46 and 41 ft diam; two powerhouse intake 
tunnels branch into four penstock tunnels; underground 
powerhouse for four 65,000 kw generator units with provision 
for four more units. 


Italy. Die Staumauer Vaiont und die Entwicklung der Wasser- 
kraftanlagen der SADE im letzten Jahrzehnt, C.SEMENZA. 
Schweiz Bauzeitung v 78 n 27 July 7 1960 p 427-42, Vaiont 
dam and development of hydroelectric power plants of SADE 
in last decade; Vaiont arch dam, built in narrow gorge, is 
262 m high with crest length of 190 m; extensive scale model 
testing of stresses, earthquake effects, and material; Comelico, 
Lumiei, Pieve di Cadore, Val Gallina, Valle, Barcis, Ambiesta, 
Pontesei, and Vodo dams and some of corresponding power 
plants are also described. 
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RAUER, G.ZANELLA. Energia Elettrica v 37 n_ 1 Jan 1960 
p 35-51. Leno hydroelectric power plant, built by Municipality 
of Verona; detailed data on hydraulic works of Leno river 
and on power plants utilizing water of Speccheri dam. 


Ricerche sulla sedimentazione nei dissabbiatori condotte su 
impianti reali e su modelli, G.BENINI. Energia Elettrica v 37 
n 4 Apr 1960 p 302-9. Study of sedimentation in desanders 
of hydroelectric plants of Venice Province, and in 1:15 scale 
model; tests conducted to examine possibility of reproducing 
in model, phenomenon of sedimentation of material trans- 
ported in suspension; results compared with those previously 
obtained by Dobbins and Camp. 


Japan. See Hydroelectric Power Plants—Pumped Storage. 
Luxembourg. See Hydroelectric Power Plants—Pumped Storage. 


Manitoba. Kelsey Generating Station Dam and Dykes, D.H.Mac- 
DONALD, R.A.PILLMAN, H.R.HOPPER. Eng J v 43 n 10 
Oct 1960 p 87-98. Power plant for International Nickel Co’s 
mining and smelting operations will have 210,000 hp _ initial 
installed capacity; construction of 120 ft high, 955 ft long 
rockfill dam across river and of dikes erected upon both 
unfrozen and permanently frozen foundations; it was _neces- 
sary to complete construction of core within heated enclosures 
placed upon dam; it is expected that foundations under sand 
dikes will thaw gradually due to heat from reservoir. 


Long Range Hydro Planning for Manitoba, L.A.BATEMAN. 
Eng J v 43 n 10 Oct 1960 p 117-24. Development of power 
industry in Manitoba and location of water power resources 
in and adjacent to Manitoba since 1906; statistical data are 
given and river potentials are discussed; future development 
of Nelson River and redevelopment of Winnipeg River. 


Montana-Oregon. Design, Construction, and Operation of 
Brownlee Hydroelectric Development, G.B.SOULE,  T.R. 
HEIKES, W.B.MITCHELL, O0.E.SCHAUFELBERGER. AIEE— 
Trans v 78 pt 3 (Power Apparatus & Systems) n 45 Dee 1959 
p 1388-1403 (discussion) 1403-5; see also abstract in Elec 
Eng v 79 n 3 Mar 1960 p 181. Features of Brownlee 360,440 
kw plant as part of 882,000 development; basin and site 
description ; reservoir, spillway and powerhouse intake; power- 
house; turbines, generators and auxiliary power supply; opera- 
tion and control; fish facilities. Paper 59-921. 


New Brunswick. Geological Features and Foundation Treatment 
at Beechwood Development, I.D.MacKENZIE, E.L.BROWN. 
Eng J v 42 n 12 Dee 1959 p 54-62. Structures consist of 
gravity type concrete sluice and regulating sections, fishway, 
intake and powerhouse, gravity type western abutment with 
compacted earth embankment at eastern end; maximum height 
of structures above rock is 80 ft and overall length is about 
1750 ft; problems of overburden; extensive grouting of bed- 
rock. 


New Caledonia. Aménagement de la Yaté en Nouvelle-Calédonie, 
J.FRANCOU. Travaux v 43 n 300 Oct 1959 p 571-8. Power 
plant on Yaté river; hydrcelectrie scheme will supply power 
to metallurgical works; plant will have output of 68,000 kw 
produced by four units, replacing former plant of 15,000 kw 
output; arch dam increases head from 120 to 160 m; dam 
contains 130,000 cu m of concrete; reinforcing of old water 
supply tunnel by grouting behind old lining; two 500 m long 
penstocks are of 3.15 m diam each, greatly exceeding section 
of supply tunnel. 


Le nouvel aménagement de la Yaté en Nouvelle Calédonie, 
J.REGEMBAL, M.BONJOUR. Technique des Travaux v 35 
n 9-10 Sept-Oct 1959 p 306-20. Hydroelectric development of 
Yaté (river) in New Caledonia; dam structure consists of 
60 m high 200 m long arch dam section, 60 m long spillway 
section, 148 m long buttressed arch section, and about 200 m 
long earth dam section; alteration of existing power house 
and installing of four new 17,000 kw vertical Francis units. 


New York. Kodak Park Makes Power from 20 MGD of Treated 
Waste H.EUSTANCE. Power Eng v 63 n 11 Nov 1959 p 77-80. 
Study and investigation which led to present program of 
industrial waste water treatment; various aspects and stages 
of program, for removal and neutralization of contaminants 
described, so that health of Genesee River is maintained above 
level of dangerous pollution; flow of waste water originating 
145 ft above river enabled installation of hydroelectric turbine 
capable of generating 300 hp at flow rate of 20 Mgd; data 
on treatment of effluent. 


Niagara Power Plant Doubles as Bridge. Eng News-Rec 
v 164 n 26 June 30 1960 p 26-8. Power Authority of State of 
New York is building 4-lane parkway and another 4-lane 
highway which will pass over structure of 13 intakes of 1,950,- 
000 kw power plant, and which are flanked by rails for 
intake gantry; also one track spur of New York Central 
Railroad crosses intake portals on plate girder bridge; en- 
casing of upper part of penstocks into intake structure by 
“boot strapping’? method; each penstock will serve one of 
138 Francis turbines of 17 ft diam, driving 150,000 kw gen- 
erator. : 

Niagara _Project—Design, G.R.RICH, W.M.HALL. Boston 
Soc Civ Engrs—J v 47 n 1 Jan 1960 p 1-80, Summary of 
design features of 2200 Mw hydroelectric project; flow char- 
acteristics, soil and rock formations; Tuscarora pumped stor- 
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age and generating plant with 12 motor-generator units of 
20,000 kw each; 45,000 acre-ft storage reservoir between 
embankments ; Lewiston power plant with 18 generating units 
of 150 Mw each; Lewiston switchyard; open and covered 
water supply canals; administration and construction man- 
agement of project. 


Plenty of Niagara Power—for Price, R.A.LABINE. Chem 
Eng v 66 n 15 July 27 1959 p 72, 74, 76, 78. Power situation 
at Niagara Falls, NY, following rockslide which destroyed 
Schoellkopf power house and required interim supply of 25 
eps power to be obtained from Canada; redevelopment will 
provide .5 Mkw of 60 eps hydroelectric power to Niagara 
Frontier firms, which is insufficient to meet demands for 
expected future industrial growth and requires conversion 
to 60-cps equipment; cost will increase from 8 to 5 mills/kw-hr. 


Reversible Pump-Turbines at Niagara Falls, F.E.JASKI, 
W.W.WELTMER. Mech Eng v 82 n 3 Mar 1960 p 74-7. Some 
features of hydro power redevelopment program based on 
United States and Canada Treaty of 1950; at night Tuscarora 
plant will be pumping station driving Niagara’s water into 
reservoir at elevation above river; by day it will be power 
generating plant; reversible rotors will serve to pump 3400 
efs of water against dynamic head of 85 ft; operation will 
be at 112.5 rpm. Paper n 59-A-87. 


New Zealand. Atiamuri Power Station, New Zealand. Water 
Power v 11 n 10 Oct 1959 p 393-6. Gravity dam is 120 ft high 
with 550 ft crest length; power plant produces 63,000 kw; 
twin concrete diversion tunnels, each 450 ft long, 16 ft diam; 
river closure for cofferdam construction was made by rock 
dumping and placing pumice breccia around gabions; con- 
solidation grouting to 30 ft depth. 


Harnessing New Zealand River for Electricity, J.W.RIDLEY. 
Indian J Power & River Valley Development v 10 n 6 June 
1960 p 1-6. Planned scheme on Waitaki River will provide 
540,000 kw; earth dam will be 360 ft high with 2000 ft crest 
length; 16 million cu yd of fill material will be used; river 
diversion by two 25 by 40 ft diversion tunnels and cofferdam ; 
special hinged collapsible frame form for concreting of tun- 
nels; direct intake for penstocks from impounded river; 500 
ft long structural steel building with precast concrete cladding 
is planned for powerhouse. 


Norway. Norway’s Hemsil Hydro Project, H.J.McKEEVER. 
World Construction v 13 n 4, 5 Apr 1960 p 387-9, 43-4, 47, 
May p 20-4. Apr: Hemsil I project comprises 700 m long 
26 m high earthfill dam, 15 km supply tunnel, 900 m long 
penstock, 38300 m long tailrace tunnel, and underground 
power house with two 48,500 hp Francis units; difficulties of 
tunneling in penstock. May: Hamsil II project comprises 
small dam, 15 km long supply tunnel, 580 m penstock, tailrace 
tunnel, and underground power house with two 57,000 Francis 
turbines. 


Norway’s Hydro-Electric Power and Industries. Water Power 
v ll1_n 12 Dee 1959 p 463-5, v 12 n 1 Jan 1960 p 19-23, 37. 
Development of Norway’s hydroelectric power resources and 
related electrochemical and metallurgical industries; installed 
generating capacity has doubled since war and now exceeds 
500 Mw; resources would permit another 10,000 Mw to be 
economically installed. 


Upper Vinstra Scheme. Water Power v 11 n 9 Sept 1959 
p 349-538. Oyvann dam consists of conerete section about 96 m 
long and earthfill dams at both banks and provides storage 
capacity of 76 million cu m; concrete lined supply tunnel, 
intake structure, upper and lower surge tank, pressure shaft, 
130 Mw underground power plant comprising two Francis 
units, and telecontrol equipment described. 


Ontario. Silver Falls Project, R.A-.FORRESTER. Eng J v 43 
n 4 Apr 1960 p 83-90. Plant on Kaministikwia River has in- 
stalled capacity of 45,000 kw designed for both base and peak 
loading and for remote control operation; essential features 
consist of intake structure, 300 ft intake shaft, 2 mi tunnel, 
surge shaft and surge tank, and single unit powerhouse; 
design and construction described. 

Peru. L’aménagement hydroélectrique du Canon del Pato (Pe- 
rou), H.BEJUI. Construction v 14 n 12 Dee 1959 p 353-61. 
Hydroelectric development of Del Pato Canyon; geography and 
climate ; 20 m high gravity dam; underground power plant for 
six Pelton units of 25 Mw each; at present only two units 
are installed; waterhead is 400 m; desanding arrangement. 


Philippine Islands. Philippines Boost Hydro Output. Eng News- 
Ree_v 165 n 11 Sept 15 1960 p 49-50. Angat River project 
on Luzon Island will provide 146,000 kw power and will also 
provide domestic and irrigation water, flood control and river 
regulation; earth dam will be 1725 ft long and 410 ft high 
and will comprise impervious rolled earth core; separate chute 
spillway structure will have five 39 ft wide by 41 ft high 
sated hated oe itp tunnel, surge tank, penstock 
structure, and four 84, w generating uni worki oY 
head of 480 ft, are also Agathe: : Bn POR OS ee 


Poland. Review of Hydro-Engineering Development in Polan 
SJHNATOWICZ, M.CHUDZYNSKI. Giv Eng (Lond) v SB 
n 648, 649 July 1960 p 925-8, Aug p 1042-4. Hydrological and 
water-balance conditions of country; water power potential 
is 31,500 Mw of which 18,300 Mw can be utilized; installed 
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power is at present only 240 Mw, comprising several small, 
low-head plants; future installations and planned irrigation 
projects; short description of river port structure at Zeran 
and lock structure on Laczany canal, both under construction. 


Pumped Storage. See also Electric Machinery—Synchronous ; 
Hydraulic Turbines; Hydroelectric Power Plants—New York. 


Generator/Motor Problems in Pumped-Storage Installations, 
J.H.WALKER. Instn Elec Engrs—Proc v 107 pt A (Power 
Eng) n 32 Apr 1960 p 157-65 (discussion) 165-71. Problems 
in pumped-storage installations relative to electrical ratings 
of generator/motor units and possibility of using twe-speed 
synchronous machines for this duty. 27 refs. Paper 2853S. 


Hattelberg Pumping Station of Reisseck-Kreuzeck Winter 
Power Storage Scheme, Austria, J KUENDIG. Water & Water 
Eng v 63 n 764 Oct 1959 p 465-70. Storage scheme has gross 
head of 5811 ft, highest so far exploited anywhere in world; 
pumping station at Hattelberg is equipped with Sulzer storage 
pumps; development serves international electricity ‘grid’ 
which uses network of pumped storages to even-out load 
fluctuations and improve plant economy. 


Omorigawa Power Station, Shikoku Electric Power Co., Inc. 
Hitachi Rev v 9 n 2 Aug 1960 p 5-21. Description of first 
reversible pump turbine in Japan used in power plant, H. 
TONOOKA, S.NAGANUMA, 5-14; 14,000 kVA/15,000 kw 
motor generator for power plant, S.TAKAHASHI, 14-21. 


Pumped Storage Capacity Correlated to Base-Load Electric 
Energy Generation: Simplified Mathematical Approach, C. 
JAEGER. Instn Civ Engrs—Proe v 14 Nov 1959 Paper n 6384 
p 291-318; see also Civ Eng (Lond) v 55 n 642, 6438, 644, 645 
Jan 1960 p 84-7, Feb p 244-6, Mar p 395-7, 399, Apr p 521-2. 
Developing of balancing peak-load capacity; economics of 
pumped storage with simple formulas and few typical dia- 
grams; method analyses system load factor and load/duration 
curves for determining main characteristics of pumped storage 
schemes and their integration in electric system; basic equa- 
tions for required storage volume are given; advantages of 
continuous chain of pumped storage stations on same river. 


Rohrstollen und Druckschacht des Pumpspeicherwerks Hap- 
purg, ein Hohlraumbau in tonigem Gebirge, K.H.ABRAHAM. 
Bauingenieur v 35 n 1 1960 p 12-20. Cireular tunnel and 
pressure shaft for pumped storage works of Happurg, tunnel 
construction in clayey mountain; total length is 1000 m in- 
eluding 175 m vertical shaft; shaft solution was employed 
to reach necessary depth, where horizontal tunneling could 
be continued in hard shale soil; shaft has 3.7 m ID and 0.4 
m thick concrete walls; horizontal tunnel has 5.5 m ID, 0.30 
m walls, and includes concrete conduit of 3.7 m ID. 


Vianden Pumped Storage Scheme. Engineer v 210 n 5456 
Aug 19 1960 p 326-9; see also Water Power v 12 n 3 Mar 1960 
p 88-92. Hydroelectric plant has been under construction 
since July 1959 near Vianden, Luxembourg; station will supply 
peak energy by daily cycle of 8-hr pumping and 4%4-hr gen- 
eration, making use of water of river Our of which about 
10 cu hectometers are to be impounded in reservoir extending 
for about 8 km along valley; of total installed generating 
eapacity of 800 Mw, and 552 Mw pumping capacity, half 
will be in commission by late 1962. 


Quebec. Planning and Construction of Chute-Des Passes Hy- 


droelectric Power Project, F.T.MATTHIAS, F.J.TRAVERS, 
J.W.L.DUNCAN. Eng J v 43 n 1 Jan 1960 p 39-51. Projet 
utilizes existing Passes Dangereuse dam and reservoir; 31,000 
ft long 35 ft diam concrete lined supply tunnel carries water 
from intake structure in reservoir to manifcld of 5 steel lined 
penstocks; surge tank has 130 ft diam and is 250 ft deep; 
deep underground powerhouse is 473 by 65 ft, 105 ft high; 
it will house five vertical Francis turbine generators of 200,000 
hp each at 590 ft water head; efficiency curves. 


Rhodesia. Kariba Hydro-Electric Scheme. Civ Eng (Lond) v 55 


n 646 May 1960 p 639, 641, 648, 645, 675; see also Engineering 
vy 189 n 4908 May 13 1960 p 651-6. Project comprises double 
eurvature 420 ft high, 2000 ft long arch dam of mass concrete, 
and two power stations; first stage has installed capacity of 
600,000 kW, and second stage, to start early in 1962, will 
have installed capacity of 900,000 kW; underground power 
plant contains six 100 Mw turbogenerators driven by 140,000 
hp Francis turbines. 

St. Lawrence Project. Backwater Computations for St. Law- 
rence Power Project, H.M.McFARLANHE, C.C.GOTLIEB. Eng 
J v 43 n 2 Feb 1960 p 55-66. Hydraulic engineering aspects of 
computations and backwater calculations on Ferranti digital 
computer; computations aided hydraulic design by determining 
yange of water levels which eventually would be experienced 
under operation in headpond reservoir; by combination of 
discharges and roughnesses with three assumed starting eleva- 
tions at power dam for each condition of two general schemes, 
total of 99 backwater cases resulted; computed programming 
and results described. 

Propeller Turbines of St. Lawrence Power Project, G.G. 
FINTAK. ASME—Trans—J Eng for Power v 82 Ser Ain 2 
Apr 1960 p 96-102. Indexed in Engineering Index 1959 
p 633 from Paper n 59-Hyd-11. : 

Soviet Union. Die Steuerung und Automatisierung der. Elek- 
troausruestung des Wolga-Wasserkraftwerkes ‘“‘Lenin”, I.D. 
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WOROBJEWA, G.R.OGULNIK. Elektrie vy 14 n 1 Jan 1960 
p 1-2. Control and automation of electric equipment of Lenin 
hydroelectric plant on Volga with installed capacity of 2300 
Mw; details on synchronization, measurement, signaling, re- 
mote control, remote signaling and remote measurement, 


Spain. Aménagement hydro-électrique du Duero (Espagne), G. 


VIE. Construction v 14 n 10 Oct 1959 p 298-310. Hydroelectric 
development of Duero (Spain); flow conditions of Duero and 
tributaries; description of 100 m high Esla arch dam and 
power plant; table shows data of Villaleampo, Castro, and 
Saucelle arch dams and power plants; Saucelle is largest 
with 180 m high arch dam; description of d’Aldeadavila project 
with 140 m high arch dam, underground power plant and 525 
m water supply tunnel. 


Eume Hydro-Electric Scheme, L.F.QUIROGA PINEYRO. 
Water Power v 12 n 4 Apr 1960 p 134-40. 64 Mw Eume project 
is part of ultimate 532 Mw scheme of Spain; 103 m high 
arch dam has free spillway over top; surge chamber consists 
of top expansion chamber and lower chamber joined by vertical 
stabilizer shaft; power house comprises two 37,500 hp Francis 
turbines operating at 256 m head and two 32,000 kw alter- 
nators. 

New Spanish Power Station, D.J.WESTCOTT. AEI Eng Rev 
vin 2 July 1960 p 68-74. Electric equipment of Eume plant 
near Coruna, Galicia, with maximum working head of 840 ft; 
features of two 32,000 kva vertical shaft alternators and 
turbines rated 37,500 bhp at 600 rpm; distribution system; 
transformers; generator and transformer cooling. 


Surge Tanks. See Surge Tanks. 
Sweden. Stornorrfors Power Plant. ASEA J v 33 n 1-2 1960 


p 3-16. Civil engineering and architectural design of 375 Mw 
plant for average production of 1950 Gwh/yr; description of 
transformers, switchgear, and control; details on generators 
with highest rating of any water-wheel-driven generators in 
world; Stornorrfors Power-Station, G.von GEIJER, 3-8; 150 
MVA Generators at Stornorrfors, T.STROMBERG, 9-16. 


Stornorrfors Power Plant, T.NILSSON, et al. Sweden. Kung] 
Vattenfallsstyrelsen—Bla vita serien (Swedish State Power 
Board—Blue White Series) n 19E 1959 28 p. Underground 
plant has 375 Mw installed capacity and will have 500 Mw ulti- 
mate capacity; three sets of vertical Francis turbines operate 
at 75 m head; project includes two earth dams and one 
concrete spillway structure, penstocks from open headyrace 
eanal, and headrace tunnel of 400 m2 cross section. 


Tendenser betraffande den konstruktiva utbildningen av 
kraftanlaggningar. Svenska Vattenkraftforeningens Publika- 
tioner, Publ n 476 n 12 1959 p 387-442. Design trends in 
construction of power plants. Papers at Svenska Vattenkiafts- 
foreningens Annual Conference 1959: Hydroele:tric power 
plants, K.J.SUNDQUIST, 387-406; Earth and rock fill dams, 
T.PERSSON, 407-15; Power plant gate systems, H.HELL- 
GREN, 416-42. 


Switzerland. Die Wasserrueckgabe der Zentrale Sils im Dom- 


leschg, D.VISCHER. Schweiz Bauzeitung v 78 n 4 Jan 28 
1960 p 52-5. Tailrace flow of Sils power plant; effect of 
operation of Francis and Pelton turbines in power plant on 
water level in tailrace; hydraulic effects of influx of tailrace 
into Albula river; model tests and calculations for determina- 
tion of maximum flow levels. 


Experimental Investigations to Determine Suitable Designs 
of Pressure Shaft Linings for Large Power Statins, A.SUR- 
BER. Escher Wyss News v 32 n 1 1959 p 3-11. Use of pressure 
shaft was proposed to feed water from surge tank to Nendaz 
hydrcelectric power plant, Switzerland; principles of tests 
carried out to determine behavior of rock under various lcad 
conditions ; evaluation of test results with regard to expansion 
of shaft lining, load distribution between lining and sur- 
rounding material, stresses in shaft lining, ecnditions and 
surrounding concrete; value of experimental determination of 
suitable shaft linings. 


Large High-Head Power Development for Switzerland, N.J. 
SCHNITTER. Civ Eng (NY) v 29 n 12 Dec 1959 p 38-41. 
Hinterrhein project comprises three power plants, utilizing 
high water heads from 1000 to 1700 ft; two arch dams 200 
and 450 ft high; horizontal and vertical Francis tarbines are 
used; length of connecting pressure tunnels amounts to 15 mi; 
Ferrera plant is located underground, Barenburg and Sils 
plants are outdoor structures; Barenburg plant is built on 
erest of dam of small compensating reservoir. 


Tennessee Valley Authority. See Tennessee Valley Authority. 
Washington. Wanapum Hydroelectric Development, C.K.WIL- 


LEY. Civ Eng (NY) v 30 n 9 Sept 1960 p 65-9. 150 ft head 
is utilized by two dams, Wanapum and Priest Rapids; 8537 
ft long Wanapum dam consists of 5750 ft earthfill structure, 
424 ft gravity section, 823 ft of deep-gated concrete spillway 
section, and 1540 ft of powerhouse will contain 10 generating 
units of 87,500 kw with Kaplan turbines. 


Water Hammer. See Water Hammer. 
Yukon Territory. Whitehorse Rapids Power Development, L.A. 


CAREY. Eng J v 43 n 10 Oct 1960 p 81-6. 100 ft high earth 
dam has central concrete spillway structure with two 40 ft 
wide sluice openings; large sluice gates are 40 ft wide and 
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HYDROELECTRIC POWER PLANTS—Yukon Territory—Con- 
tinued 
36 ft deep; 2000 ft long concrete lined headrace canal to 
power plant; three 1214 ft diam penstocks; powerhouse con- 
tains two 6700 kw Kaplan turbogenerator units; fish facilities 
consist of fishbarrier dam in riverbed and fish collector and 
transportation canal from powerhouse discharge to river. 


Zambezi. Zambezi Hydro-Electric Development at Kariba, First 
Stage, D.ANDERSON, T.A.L.PATON, C.L.BLACKBURN. 
Instn Ciy Engrs—Proe v 17 paper n 6479 Sept 1960 p 39-60, 
2 plates. Scheme comprises double-curvature concrete arch 
dam, 420 ft high, and underground power house to accom- 
modate 6 turbogenerators, each of 100-Mw capacity; design 
and construction was completed in 414 yr; construction of dam 
provided lake of 2000 sq mi; planning and organization of 
construction work. 


HYDROFLUORIC ACID. See Fluorine Compounds. 
HYDROFOILS 
See also Ferry Boats—Diesel; Seaplanes. 


Cavitation Tests on Hydrofoil of Simple Form—7-10, F. 
NUMACHI, M.NAKAMURA, I.CHIDA. Tohoku Univ—Science 
Reports of Research Inst—Ser B (Technology) v 10 1959 
p 41-128. Tests on hydrofoil profiles of various thickness 
ratios 3.5, 4, 7, 11.7 and 15%; results presented on mode of 
cavitation occurrence and variation in lift and drag coeffi- 
cients; detailed values from performance curve given in 
tabular form; effect of back wash at tail end studied; profiles 
are of simplest possible form suitable to blade elements of 
axial water turbines, pumps, and ship propellers. 

Evaluation of Theory for Flow Pattern of Hydrofoil of 
Finite Span, P.KAPLAN, J.P.BRESLIN, W.R.JACOBS. J 
Ship Research v 3 n 4 Mar 1960 p 13-29. Expressions for 
various properties of flow field aft of finite span hydrofoil in 
smooth water; it is shown that three-dimensional effects are 
of great importance and hence terms derived from two-dimen- 
sional theory do not accurately represent true flow properties ; 
recommended formulas are given for evaluation of both sur- 
face wave amplitude and downwash. 


Experimental Investigation of Two Low—Drag Supercavitat- 
ing Hydrofoils at Speeds up to 200 Feet Per Second, K.W. 
CHRISTOPHER, V.E.JOHNSON, Jr. NASA—Tech Note n 
D-436 Aug 1960 82 p. Study made in Langley high-speed 
hydrodynamies facility to determine force and moment charac- 
teristics of hydrofoils; measurements made of lift, drag, and 
pitching moment over range of angles of attack from 4 to 
20° for depths of submersion varying from 0 to 1 chord. 


Feasibility Study of Hydrofoil Seacraft, L.A.GEYER, G.J. 
WENNAGEL. Soc Naval Architects & Mar Engrs—Trans v 67 
1959 p 686-706 (discussion) 706-14. Investigation of hydrofoil 
eraft in speed range of 50 to 200 knots, displacements from 
100 to 3000 tons, and ranges from 400 to 3600 nautical mi; 
parametric study was made to determine effect of individual 
system characteristics on hydrofoil craft performance; these 
included foil section, arrangement of foils and appendages, 
weights, power plants and propulsive devices, hull design, and 
auto pilot systems. 

Force Investigation of Three Surface-Piercing Supercavita- 
ting Hydrofoils with 45° Negative Dihedral. I.WEINSTEIN. 
NASA—Tech Note D-378 June 1960 44 p. Study made in 
Langley tank to determine lift, drag, and pitching-moment 
characteristics of three hydrofoils, two triangular and one 
rectangular; triangular hydrofoil with leading-edge sweep had 
better overall lift drag ratios; maximum lift-drag ratio ob- 
tained was 5.0; pertinence to use of hydrofoil as landing gear 
for waterbased aircraft. 

Gas Turbines to “Fly” 80-ton Hydrofoil. Gas Turbine vy 1 
n 2 Mar-Apr 1960 p 32-4. Large high speed hydrofoil craft 
are developing from conceptual to realistic stage with design 
and construction by Dynamie Developments Ine of 80 ton, 60 
to 80 knot, 17,000 hp gas turbine powered open sea ship for 
US Maritime Administration; design of other gas turbine 
hydrofoils such as US Navy Halobates, and developments of 
General Electric are discussed. 

Influence of Cavitation on Hydrofoil Craft Design, M.C. 
EAMES. Can Aeronautical J vy 6 n 1 Jan 1960 p 16-31. Hydro- 
foil craft resembles aircraft whose wings operate under water 
and basic aerodynamic concepts of lifting surfaces are ap- 
plicable; water incurs additional problems which result in 
different design philosophy; it is shown how cavitation dictates 
use of different design techniques in each of three regimes, 
analog to subsonic, transonic and supersonic regimes of aero- 
dynamics; methods of predicting inception of cavitation and 
scaling problems; examples of Canadian hydrofoil projects. 

Lifting-Line Theory of Submerged Hydrofoil of Finite Span 
—3, 4, T.NISHIYAMA. Am Soc Naval Engrs—J.v 72 n 1, 2 
Feb 1960 p 153-7, May p 353-61. Feb: Optimum distribution 
of circulation for submerged hydrofoil of finite span; based on 
lifting line theory, method is proposed for determining dis- 
tribution of attack angle and chord length; optimum distribu- 
tion of circulation is clarified for given condition of operation. 
May: Wall effect on characteristics of submerged hydrofoil 
of finite span; theoretical expressions are deduced and nu- 
merical calculations are made for lift and resistance; lift 
increases and resistance decreases but its absolute value of 
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variation is comparatively small; to avoid effect of tank wall 
side for normal condition of operation, it is necessary to take 
maximum allowable span less half breadth of tank. See En- 
gineering Index 1959 p 634. 

Longitudinal Stability of Surface-Piercing Hydrofoil Systems 
for Water-Based Aircraft, G.FRIDSMA. Stevens Inst Tech- 
nology—Davidson Laboratory—Report n 732 Oct 1959 39 p. 
Analytical parametric study of variables which affect smooth 
water longitudinal dynamic stability of tandem hydrofoil sys- 
tems; range of longitudinal center of gravity positions is 
investigated to be representative of conventional, canard and 
intermediate (tandem) systems; systematic variations are 
made in hydrofoil lift curve slope, equilibrium lift coefficient, 
dihedral angle, speed, load, chord, and foil area distribution. 


Method for Caleulation of Hydrodynamic Lift for Sub- 
merged and planing Rectangular Lifting Surfaces, K.L. 
WADLIN, K.W.CHRISTOPHER. NASA—Tech Report n R-14 
1959 13 p. Supersedes NACA—Tech Note n 4168 indexed in 
Engineering Index 1958 p 575. 

Theoretical Prediction of Longitudinal Motions of Hydrofoil 
Craft, T.F.OGILVIE. J Ship Research v 3 n 3 Dec 1959 p 29-40. 
Nonlinear theory developed by G.P.WEINBLUM is modified 
and extended; it is shown that nonlinearities affect oscillatory 
amplitudes only slightly, but that they cause large steady 
components of heave; for unsteadiness, it is shown that forces 
are reduced as much as 40% because of unsteadiness, but that 
there is little net effect on amplitudes of heave and pitch; 
it is concluded that theory gives good predictions of amplitudes 
of heave and probably of pitch. 

Zur Theorie der nahe der Wasseroberflaeche fahrenden 
Tragflaechen, W.H.ISAY. Ingenieur-Archiv v 27 n 5 1960 
p 295-313. Theory of hydrofoils moving near surface of water, 
including case of two hydrofoils moving one behind other; 
solution of integral equations needed for determination of 
lift distribution, by method used in computations of cascades ; 
ealeculation of conformation of water surface near hydrofoil ; 
numerical examples. 


Engines. See Diesel Engines—Marine. 
HYDROGEN 


See also Chlorine—Recovery ; Deuterium; Electrodes; Fuel 
Cells ; Gases—Ionization ; Hydrocarbons—Synthesis ; Petroleum 
Refining—-Hydrogenation ; Rockets and Missiles—Propellants ; 
Steel—Hydrogen Content. 


Catalyzed Hydrolysis of Sodium Borohydride, A.LEVY, J.B. 
BROWN, C.J.LYONS. Indus & Eng Chem v 52 n 3 Mar 1960 
p 211-14. Variables of hydrolysis reaction were studied so 
that field generator could be set up to make specified amounts 
of hydrogen within selected time periods; hydrolysis kinetics ; 
it is shown that principal variables are scale of reaction and 
catalyst concentration; application of given kinetic data per- 
mits selection of catalyst concentration to give desired rate 
of hydrogen generation. 


Diffusion of Tritium in Liquid Argon, G.CINI-CASTAG- 
NOLI, A.GIARDINI, F.P.RICCI. Nuovo Cimento v 13 n 5 
Sept 1 1959 p 916-20. Simple expression of diffusion coefficient 
as function of temperature at constant pressure for mixtures 
of perfect liquids has been checked in case HT-liquid Argon; 
value obtained by capillary method adopted for low tempera- 
ture work is in satisfactory agreement with calculated value 
obtained at pressure of about 1 atm and temperature of 84.5 K. 


Dosage du tritium dans un compteur proportionnel, W.G. 
VERLY, G.HUNEBELLE, G.THOMAS, P.A.CICCARONE. Nu- 
kleonik v 1 n 9 Dee 1959 p 325-32. Determination of tritium 
in proportional counter; method for determination of tritium 
in form of hydrogen in Bernstein-Ballentine type counter 
operating in proportional zone; preparation of samples. 


Infrared Fundamental Band of Liquid and Solid Hydrogen, 
H.P.GUSH, W.F.J.HARE, E.J.ALLIN, H.L.WELSH. Can J 
Physics v 388 n 2 Feb 1960 p 176-93. Investigation covering 
range of para-concentrations from 25 to 100% with prism 
spectrometer and, in part, with grating spectrometer at reso- 
lution of approximately 0.2 em-1; concentration on quadrupolar 
lines of solid hydrogen; phonon spectra discussed; analysis 
discloses great prominence of double transitions of various 
types. 22 refs. 


New Hydrogen Purification Process, J.B. HUNTER. Platinum 
Metals Rev 4 n 4 Oct 1960 p 130-1. Commercial development 
of palladium alloy diffusion cells reported; unexpected results 
are obtained if silver is alloyed with palladium; rate of 
hydrogen transfer is found to increase remarkably ; with 
alloy finally established as most effective, hydrogen per- 
meability at 500 C is 25% greater than for palladium, while 
at 300 C difference in performance has increased to 150%; 
design of diffusion cells. 


Permeability and Diffusivity of Hydrogen Through lladi 
Tube, O.M.KATZ, E.A.GULBRANSEN, Rev ie tebe 
v 31 n 6 June 1960 p 615-17. Features of tube originally 
developed for supplying hydrogen for use in high vacuum 
glass system; temperatures of 213-379 GC and back pressures 
from one to two atm Hz were used; in this range permeability 
was proportional to square root of pressure and exponential 
function of reciprocal temperature; diffusion coefficients ob- 
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Distillation. 
Liquefied. 


HYDROGEN FLUORIDE. 
HYDROGEN ION CONCENTRATION 


HYDROGEN—Continued 


tained from permeability experiments; large amounts of 


hydrogen obtained were reproducible to plus or minus 2% of 
mean. 


Pressure-Induced Rotational Absorption Spectrum of Hy- 
drogen, Z.J.KISS, H.L.WELSH. Can J Physics v 87 n 11 
Nov 1959 p 1249-59. Profiles obtained previously for pressure 
induced He and H>-foreign gas mixtures, are separated by 
semiempirical method into rotational and translational parts ; 
pressure induced lines of Hz are shown to have dispersion line 
shape, modified by Boltzman law ; translational spectra parts 
are of same order of magnitude as translational intensities in 
rare gas mixtures; data on double rotational transitions and 
on anomalous density variation of absorption in H»-Xe mix- 
tures are given. 


See Heavy Water. 


\ 1. See also Gases—Manufacture; Low Temperature En- 
gineering; Rockets and Missiles—Propellants. 


How Air Force Liquefies Hydrogen, R.A.LABINE. Chem 
Eng v 67 n 2 Jan 25 1960 p 86-9. Description of US Air Force’s 
10 million lb/yr facility, manufacturing high purity liquid hy- 
drogen for missile fuels, which uses Texaco partial oxidation 
process to make impure hydrogen with CO shift conversion 
accomplished in two stages; ultra high speed hydrogen turbo- 
expanders provide efficient low temperature refrigeration. 

Large-Scale Production, Handling, and Storage of Liquid 
Hydrogen, P.C.-VANDER AREND. Cryogenic Eng Conference 
—Proe 1959 (Advances in Cryogenic Eng v 5) p 49-54. Facility 
in West Palm Beach, Fla, area produces hydrogen gas for 
liquefaction by Texaco partial oxidation process of hydrocar- 
bon; heat exchangers for liquefier operate throughout range 
from ambient to —422 F; at higher temperatures refrigeration 
is by streams of cold nitrogen gas and liquid nitrogen, at 
lower levels by hydrogen turbo-expanders; flow diagram. 


New Details Round Out Liquid He Story. Chem Eng v 67 n 
4 Feb 22 1960 p 61-2. Operating features of Stearns-Roger 
Mfg Co plant at Bakersfield, Calif, for turning out liquid 
hydrogen from reformer offgas; most striking process differ- 
ence is technique of getting refrigeration at very low tem- 
peratures to liquefy hydrogen; system used sacrifices some ef- 
ficiency for high reliability of Joule-Thompson expansion 
valves; pertinence to space rocket fuels; flowsheet. 


Study of Hazards in Storage and Handling of Liquid Hy- 
drogen, L.H.CASSUTT, F.E.MADDOCKS, W.A.SAWYER. 
Cryogenic Eng Conference—Proc 1959 (Advances in Cryogenic 
Eng v 5) p 55-61. Analysis of probable cause of accidents at 
liquid hydrogen facilities and those which could conceivably 
occur; liquid hydrogen is safer to handle than many other 
missile propellants; when mixed with air under unconfined 
conditions, it does not detonate and radiation effects of fire are 
less than from more conventional fuels, but initiation require- 
ments and wide flammability limits make vapor cloud igni- 
tion more likely. 


Superfuel ... Liquid Hydrogen ...from Refinery Off- 
Gas, P.D.FULLER, I.A.CORNWELL, Petroleum Engr v 32 n 
7 July 1960 p C6-1. Refinery off-gas plant consists of two sec- 
tions: purification section, which removes hydrocarbon and 
other impurities by cryogenic techniques; and _ liquefaction 
section, which cools and condenses purified hydrogen; aver- 
age monthly production rate is higher than original design rate 
and occasionally has reached 130%; this has been accomplished 
by improving operating techniques and onstream production 
rates of 95%. 

Vodorodnyi kondensatsionnyi nasos s avtomatnym ozhizhi- 
telem, E.S.BOROVIK, B.G.LAZAREV, I.F.MIKHAILOV. 
Atomnaya Energiya v 7 n 2 Aug 1959 p 117-21. Hydrogen 
condensation pump with integral liquefier; pump for produc- 
tion of 3.7x10+ 1/see liquid hydrogen, using 17 kw, and operat- 
ing at vacuum of 10-5 to 10-° mm Hg. 


See Fluorine Compounds. 


See also Electrochemistry ; Industrial Wastes. 


Elements of Industrial pH Measurement, R.R.DeBOLT. ISA 
—Proc Preprint 16-SF60 for meeting May 9-12 1960 11 p. 
Characteristics of industrial pH control process and asso- 
ciated measurement instrumentation; temperature effects 
commonly encountered in industrial installation; eleztrode 
holder developed by California Research Corp which permits 
insertion of electrodes directly into active process vessel, and 
pH measurement and control of heavy chemical slurries, operat- 
ing at continuous temperatures of 120 C and pressures of 100 
psig. 

pH-Messungen in stark alkalischen Loesungen auch bei 
Temperaturen ueber 100 C, W.VIELSTICH. Zeit fuer Instru- 
mentenkunde v 67 n 6 June 1959 p 154-6. pH measurements 
in strongly alkaline solutions, including those at temperatures 
over 100 ©; method for designing different kinds of Raney- 
nickel electrodes; some results of measurements. 

Projektierung von pH-Regelanlagen, R.SUBSS. Regelungs- 
technik v 7 n 10 Oct 1959 p 344-51. Design of pH control 
systems; considerations which should be given to essential 
features of chemical reaction or process and to particular prop- 
erties of pH transmitter; optimum response will be obtained 
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if conditions on which selection of measuring devices and 
regulation units depends are studied right from start when 
layout of whole plant is planned. 21 refs. 


Schaltungen und Geraete zur pH-Messung mit hochohmigen 
Messketten, H-J.WOLF. Zeit fuer Instrumentenkunde v 67 n 
6 June 1959 p 147-53. Circuits and devices for high ohm 
pH measurement; means for improving circuit in order to 
obtain highest possible stability and measuring accuracy; 
description and practical examples of various systems of 
modulated amplifiers; direct reading and compensating in- 
struments. 


Zur Technik der pH-Wert-Messung, U.FRITZE. Zeit fuer 
Instrumentenkunde v 67 n 6 June 1959 p 139-46. Techniques 
of pH measurement; various problems associated with modern 
techniques, including those caused by rather pr -blematic 
definition of pH-value and properties of glass electrodes. 

HYDROGEN PEROXIDE 


See also Cotton Fabrics—Bleaching; Pulp Manufacture— 
Bleaching ; Rockets and Missiles—Propellants. 


Electricity in Manufacture of Hydrogen Peroxide, B.E.A. 
VIGERS, R.O.FLETCHER. Instn Elec Engrs—Proe vy 106 pt 
A (Power Eng) n 35 Oct 1960 p 463-75. Electrochemical proc- 
ess and types of electrochemical cell with reference to elec- 
trical characteristics affecting design; modern factory with 11 
Mw electrolytic load and main features of its electric system; 
use of back-pressure turbines and generating plant; future of 
electrochemical process. Paper 3196U. 


Hydrogen Peroxide from Petrochemical Sources, P.W.SHER- 
WOOD. Chem & Process Eng v 41 n 3 Mar 1960 p 89, 91, 97. 
Description of processes developed for manufacture of hy- 
drogen peroxide by oxidation-reduction cycle of alkyl anthia- 
quinones, and manufacture of hydrogen peroxide by partial 
oxidation of lower aliphatic alcohols (probably isopr>panol) ; 
uses include propulsion in military field, cotton bleaching, 
production of glycerine from allyl alcohol, bleaching pulp and 
paper, and in cosmetics, rubber and pharmaceutical industries. 


Hydrogen Peroxide: New Techniques for Its Utilization, 
G.B.PAYNE. World Petroleum Congress, Fifth—Proc New 
York, NY Sec IV, June 1959 p 185-96. Reaction of ethylenic 
compound with hydrogen peroxide and tungstic acid catalyst 
in alcohol led directly to glycol monoalkyl ether; by carefully 
controlling pH of solution, it was found possible to carry out 
base-catalyzed epoxidation of acrolein to give glycidaldehyde, 
new epoxy aldehyde; other o,$-unsaturated aldehydes reacted 
similarly. 

Materials of Construction for Equipment Used with Hy- 
drogen Peroxide, R.BLOOM, Jr, L.E.WEEKS, C.W.RALEIGH. 
Corrosion v 16 n 4 Apr 1960 p 100-6. Factors requiring mate- 
rials evaluation; test procedures; service classifications for 
materials; criteria for evaluating test results; results of com- 
patibility evaluations; preparation of materials, tanks and 
equipment for H2O2 service; test results and service experience 
with aluminum, stainless steel and other metals; plastics and 
rubber compounds, and lubricants; design and fabrication tech- 
niques recommended for H2O2 storage and handling equipment. 


Vibration and Decomposition of Hydrogen Peroxide Molecule, 
E.K.GILL, K.J.LAIDLER. Roy Soe—Proe v 251 n 264 May 12 
1959 p 66-75. Complete vibration analysis worked out for 
H202; calculation of amplitude factors corresponding to each 
of six normal modes of vibration; choice of 0-0 distance as 
critical value leads to rate of energization that is about 10-> 
of experimental value; implications of results are discussed 
in terms of hypothesis that there can be no flow of energy 
between normal modes of molecule. 25 refs. 


HYDROGEN SULPHIDE. See Gas Analysis; Gas Purification— 
Desulphurization; Heavy Water; Natural Gas—Conditioning ; 
Petroleum Refineries—Corrosion; Sulphur—Recovery. 


HYDROGENATION. See Catalysts; Gas Manufacture; Liquid 
Fuels—Synthetic; Petroleum Refining--Hydrogenation. 


HYDROGRAPHIC SURVEYING 


Channel Tunnel Project, M.J.TOMLINSON, R.F.HEYNES. 
Dock & Harbour Authority v 40 n 472 Feb 1960 p 317-21. 
Equipment and methods used for 1959 sea bed investigations in 
Straits of Dover; work included sinking eight boreholes into 
sea bed at various points across channel, sampling sea bed, 
establishing structure of geological formations below sea bed 
by geophysical methods, and sinking borehole on land in Dover 
Harbor. 

Radio Aids to Hydrography, C.POWELL. Wireless World v 
66 n 7 July 1960 p 351-4, 355-8. Radio aids in field of ocean- 
ographic surveying, involving ship-to-shore distances of sev- 
eval hundred miles; specifically, principles of Decca two- 
yange and lambda position-fixing systems are presented, and 
equipment briefly described. 

Use of Radioactive Isotopes for Study of Littoral Drift, J.J. 
ARLMAN, J.N.SVASEK, B.VERKERK. Philips Tech Rev v 
21 n 6 1959-60 p 157-66; see also Dock & Harbour Authority v 
41 n 476 June 1960 p 57-64. During and after execution of 
Netherlands Delta Project, measurements of sand movement 
will be followed by means of radioactive tracer Sc 46 bonded 
to ion-exchange substance “lonac C 50”; program will enable 
observation of changing hydrographic condition of coast; 
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HYDROGRAPHIC SURVEYING—Continued 


preliminary investigations established conditions of procedure 
and radiation protection required by use of large amounts of 
radioactive materials. 


HYDROLOGY 


See also Drainage; Flood Control; Floods; Flow of Fluids— 
Porous Materials; Flow of Water—Underground; Oceanogra- 
phy; Photogrammetry; Rain and Rainfall; River Basin 
Projects; Rivers—Improvement; Runoff; Silt; Water Re- 
sources; Water Wells; Watersheds. 


Analysis of Flow of Water in Shallow, Linear Aquifer, and 
of Approach to New Equilibrium after Intake, J.N.LUTHIN, 
J.W.HOLMES. J Geophysical Research v 65 n 5 May 1960 
p 1573-6. Problem of predicting changes in water table due 
to changes in amount of water supplied is analyzed for 
specific case; differential equation is given describing situa- 
tion involving terms for storage coefficient, hydraulic con- 
ductivity, hydraulic head, aquifer thickness and transmissivity ; 
Laplace transformation used in solying equation. 


Double-Mass Curves, J.K.SEARCY, C.H.HARDISON. US 
Geol Survey—Water-Supply Paper n 1541-B 1960 p 31-66. 
Double-mass curve is used to check consistency of many kinds 
of hydrologic data by comparing data for single station with 
that of pattern composed of data from several other stations 
in area; double-mass curve can be used to adjust inconsistent 
precipitation data; applications of double-mass curve to 
precipitation, streamflow, and sediment data, and to precipita- 
tion runoff relations. 


Flow-Duration Curves, J.K.SEARCY. US Geol Survey—Wa- 
ter-Supply Paper n 1542-A 1959 p 1-33. Flow duration curve 
is cumulative frequency curve that shows percent of time 
specified discharges were equaled or exceeded during given 
period; it combines in one curve flow characteristics of stream 
throughout range of discharge, without regard to sequence of 
occurrence; differences in geology affect low-flow ends of flow- 
duration curves of streams in adjacent basins. 


General Introduction and MHydrologie Definitions, W.B. 
LANGBEIN, K.T.ISERI. US Geol Survey—Water-Supply Pa- 
per n 1541-A 1960 29 p. Glossary of terms used in surface 
water hydrology. 


Graphical Correlation of Gaging-Station Records, J.K. 
SEARCY. US Geol Survey—Water-Supply Paper n _ 1541-C 
1960 p 67-100, 1 plate. Gaging station record is sample of 
rate of flow of stream at given site; this sample can be used 
to estimate magnitude and distribution of future flows if re- 
eord is long enough to be representative of long term flow of 
stream; reliability of short term record for estimating future 
flow characteristics can be improved through correlation with 
long term record. 


Summation Curve—Its Establishment and Application in 
Hydrology, J.OTNES. Water Power vy 12 n 8 Mar 1960 p 
112-20. How summation curves can be used in computing many 
problems of river regulation for power and other purposes; 
method of graphical calculation of reservoir capacity; calcula- 
tions of progressive runoff total; flood reduction curves; ap- 
plication of regulation curves. 


Great Lakes. Precipitation and Levels of Lakes Michigan and 
Huron, I.W.BRUNK. J Geophysical Research v 64 n 10 Oct 
1959 p 1591-5. Number of correlations of precipitation and 
levels of Lakes indicated computable relationship and also 
apparent lag between precipitation and its effect; geological 
conditions in Michigan-Huron basin provide physical reason 
for indicated lag between precipitation and its effect. 


Illinois. Reducing Lake Evaporation in Midwest, W.J.ROB- 
ERTS. J Geophysical Research v 64 n 10 Oct 1959 p 1605-10. 
During summers of 1957 and 1958 studies were conducted on 
two lakes in central Illinois to determine practical method of 
applying monomolecular layers and to learn effectiveness of 


ICE 

See also Crystals; Glaciers. 

Cracking Activity in Ice During Creep, L.W.GOLD. Can J 
Physics v 38 n 9 Sept 1960 p 1137-48. Observations were made 
at one temperature on cracks that form in ice during creep 
under constant compressive load; using piezoelectric crystal 
as detector, two stages of cracking were observed; sudden 
transition in creep-time curve reported by E.BROWN is sub- 
stantiated and related to internal cracking. 

Elastic Plates with Simply Supported Straight Boundaries, 
Resting on Liquid Foundation, A.D.KERR. US Snow, Ice & 
Permafrost Research Eestablishment—Research Report n 569 
Sept 1959 14 p. Deflection expression of infinite plate sub- 
jected to concentrated force is used with ‘method of images”’ 
to obtain solutions for 6 plates with simply supported edges; 
solutions in closed form and in rapidly convergent series ; re- 
lationships for obtaining bending moments, shear forces 
and reaction distributions as well as for derivatives of kei- 
function are given; application to ice plates. 


HYDROLOGY—Continued 


layers in reducing evaporation; results showed caving of 43% 
in 1957 and 22% in 1958 of water normally lost to evapora- 
tion; method was developed for determining strength of mono- 
layer by measuring heat gradient near water surface. 


New Mexico. Hydrology of Cornfield Wash, Sandoval County, 
New Mexico, 1951-55, F.W.KENNON, H.V.PETERSON. US 
Geol Survey—Water-Supply Paper n 1475-B_ 1960 102 p, il) 
map. Detailed records of precipitation, runoff, and sediment 
yield; basin is typical of large semiarid area in northwestern 
New Mexico and northeastern Arizona; investigations are 
part of program involving data gathering and research for use 
in design of effective and practical land treatment methods for 
conservation of public domain lands; recommendations for 
most effective flood control. 


HYDROLYSIS. See Catalysts; Hydrogen. 


HYDROMETALLURGY. See Copper Metallurgy ; Ore Treatment 
—Leaching; Uranium Ore Treatment—Leaching. 


HYDROPHONES 


General Theory for Synthesis of Hydrophone Arrays, H.S. 
HEAPS. Acoustical Soc America—J v 32 n 8 Mar 1960 p 356- 
63. Theoretical method for optimum spatial distribution of 
hydrophone elements for detecting acoustic radiation ; optimum 
linear combination of outputs with amplification and time 
delay, to produce maximum peak signal to mean noise back- 
ground. 


Hydrophone Minor Lobes Produced by Volume Scattering, 
T.G.BELL. Acoustical Soc America—J v 31 n 10 Oct 1959 p 
1304-7. Theory of magnitude of minor lobe response in hydro- 
phone when produced by volume scattering; analysis of un- 
wanted sensitivity to back-scattered sound in directional hy- 
drophones. 


Pressure Phone for Hydrophone Calibrations, C.C.SIMS, 
R.J.BOBBER. Acoustical Soc America—J v 31 n 10 Oct 1959 
p 1815-18. Small closed system for absolute calibration of 
standard hydrophone; use of high-impedance pressure phone 
chamber with constant-pressure generator; comparison with 
free-field calibration in range 100 eps to 8 ke. 


Remote Preamplifiers For Under Ocean Work, J.V.SCHAE- 
FER. Electronics v 33 n 28 July 8 1960 p 60-2. System for 
ocean noise measurements uses preamplifiers packaged with 
hydrophones at pickup end of sea cable without series decrease 
in reliability or great increase in number of conductors re- 
quired; single pair cable is used for both supplying d-c power 
and signal transmission. 

HYDROPLANES. See Seaplanes. 
HYGROMETERS 
See also Meteorology—Instruments. 


Automatic Dew-Point Hygrometer Using Peltier Cooling, 
P.GERTHSEN, J.A.A.GILSING, M.van TOL. Philips Tech 
Rev v 21 n 7 1959-60 p 196-200. Description of dew-point hy- 
grometer in which silver reflector with surface area 75 mm? 
and 5 mm thick, and cooled below dew point, is caused to 
direct light beam to CdS photo-resistor ; misting over of reflec- 
tor decreases light to photo-resistor causing decreases in photo- 
current which controls Peltier element; control loop is in 


equilibrium when temperature of reflector is equal to dew 
point. 


Evaluation of Hygrometers For Telemetering, L.E.HOL- 
LANDER, Jr, D.S.MILLS, T.A.PERLS. Instrument Soc Amer- 
ica—J v 7 n 7 July 1960 p 50-3. Results of investigation to 
determine most appropriate hygrometer type for missile tele- 
metering application; procedures for evaluating several com- 
mercially available sensors. 54 refs. 

HyL PROCESS. See Ivon Ore Reduction. 


HYPSOMETERS. See Pressure Measuring Instruments. 


I 


ICE—Continued 


Exploration of “Inland Ice”, Greenland and Antarctica, F. 
| LOEWE. US Snow, Ice & Permafrost Research Establishment 
—Translation n 58 May 1959 5 p. Summary of researches 
prior to Geophysical Year; discussion of extent of ice caps and 
their elevation ; depression of bedrock by ice cover; increase of 
me a effects of blowing snow. (Translated from Ger- 
an). 

Flexural Strength of Clear Lake Ice, R.D.HITCH. US Snow, 
Ice & Permafrost Research Establishment—Tech Report n 
65 July 1969 8 p. 63 beams (24 in. long, 3 in. wide, and 4 in. 
deep) of lake ice were tested on Young Hydraulie Testing Ma- 
chine for elasticity, yield point and flexural strength at tem- 
peratures of —5C and —20C, effects of temperature, crystal 
size, loading rate, and age; graphs show results. 

_ Flow Law for Ice, T.R.BUTKOVICH, J.K.LANDA 

Snow, Ice & Permafrost Research stablintmaen ttt aa 
Report n 56 Aug 1959 7 p. Results of laboratory creep tests 
in shear apparatus at —5bC on samples of commercial ice, 
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artificial single crystals, and 6 types of ice from Greenland Ice 
Cap, at shear stresses of 0.5-3 kg/cem?; creep data could usually 
be represented approximately by one or more linear sections 
on log deformation vs log time plot. 


E Formation, Growth, and Decay of Sea Ice in Canadian Are- 

tic Archipelago, M.A.BILELLO. US Snow, Ice & Permafrost 
Research Establishment—Research Report n 65 July 1960 19 
p. Equations relating accretion and decay of sea ice to air 
temperature are derived empirically from observations at five 
stations ; equations differ from existing formulas in that 
they are differential in nature, to permit calculation of ice 
growth by increments and contain separate term allowing for 
variations in snow cover depths; application of formulas re- 
quires only air temperature and snow depth data. 


Frazil Ice—Review of Its Properties, with Selected Bibli- 
ography, G.P.WILLIAMS. Eng J v 42 n 11 Nov 1959 p 55-60. 
Review of theory of frazil ice formation, and main factors 
which cause formations; methods of forecasting frazil ice 
and design and remedial considerations; review summarizes 
previous investigations. 


Impurity Concentration Profiles in Ice by Anthrone Method, 
M.SMITH, E.R.POUNDER. Can J Physics v 38 n 3 Mar 1960 
p 354-68. Solutions of sodium carboxymethyl cellulose (CMC), 
sodium chloride, ethylene glycol, and ethyl alcohol in water 
were frozen; impurity concentrations at different levels meas- 
ured; organic liquid and salt concentrations were found from 
refractive index values using dipping refractometer; CMC 
content, after treatment with anthrone solution, was measured 
with spectrophotometer; developments in anthrone method are 
described ; pertinence to study of sea ice. 


Melting of Ice in Hot Humid Stream of Air, D.L.TUR- 
COTTE. J Fluid Mechanics v 8 pt 1 May 1960 p 123-9. In- 
compressible stagnation-point ablation rate for ice is deter- 
mined theoretically; theory includes both melting and vapori- 
zation or condensation; hemispheres of ice were melted in 
subsonic wind tunnel with controlled humidity and it was 
found that effects of heat transfer and condensation are of 
equal importance in determining melt rate; agreement be- 
tween theory and experiment is adequate. 


On Mechanical Properties of Sea Ice, Thule, Greenland, 
1957, T.R.BUTKOVICH. US Snow, Ice & Permafrost Research 
Establishment—Research Report n 54 Aug 1959 23 p. Investiga- 
tions on sea ice, conducted at Thule, Greenland, included; un- 
confined compressive strength, ring tensile strength, and flex- 
ural strength tests on simple beams for both horizontal and 
vertical test specimens; tests to determine modulus of elas- 
ticity with simple beams in flexure and creep in uniaxial com- 
pression; dependence of strength and creep on temperature 
and brine volume. 


Pack-ice Studies in Arctic Ocean, W.SCHWARZACHER. J 
Geophysical Research v 64 n 12 Dec 1959 p 2351-67. Annual 
stratification of pack ice examined; summer layers are formed 
either by arrested growth or by thin layers of fresh-water ice; 
crystal structure and salt content of ice reflect seasonal 
eycle; during growth of ice pronounced orientation of crystal- 
line structure develops; it is determined by vertical as well as 
by horizontal temperature gradients; there is systematic in- 
erease of salinity with depth. 


Plastic Deformation of Floating Ice Plates Subjected to 
Static Loads, A.D.KERR. US Snow, Ice & Permafrost Re- 
search Hstablishment—Research Report n 57 Sept 1959 11 p. 
Analysis of decreasing and increasing rates of deflection; 
equations for plastic deflection due to shear are derived for 
infinite plate subjected to line load, to concentrated force, 
and to uniform circular load; equations for elastic deflection ; 
total system of ice plate resting on liquid base can be con- 
sidered as Kelvin body for case of decreasing rates of deflec- 
tion. 


Plastic Deformation of Hollow Ice Cylinders Under Hydro- 
static Pressure, ALHIGASHI. US Snow, Ice & Permafrost Re- 
search Establishment—Research Report n 51 July 1959 10 p. 
Study was made to simulate deformation of tunnel in glacier 
ice; plastic deformation of commercial polycrystalline ice and 
manufactured snow-ice was determined by measuring discharge 
of oil from cavity of closed hollow ice cylinders subjected to 
pressure; deformation vs time curves were similar to those of 
compression or tension tests; viscoelastic models did not 
prove useful in studies. 


Plastic Deformation of Thick-Walled Snow-Ice Cylinders 
Under Hydrostatic Pressure, H.H.G.JELLINEK. US Snow, Ice 
& Permafrost Research Establishment—Research Report n 63 
July 1960 7 p. Results of experiments on plastic deformation 
of hollow cylinders, closed at one end, as function of cireum- 
ferential stress and temperature; it is found that natural 
strain rate of closure at constant stress and temperature was 
constant which varied with stress as sine function and was 
exponentially dependent on temperature. 


Production of Ice Crystals by Large Adiabatic Expansions 
of Water Vapour, J.MAYBANK, B.J.MASON. Phys Soe—Proc 
vy 74 n 475 pt 1 July 1 1959 p 11-16. Numbers of ice crystals 
produced by explosive expansion of small volume of moist air 
were determined for various values of terminal temperature 
and supersaturation; in clean air, crystals formed by spon- 


ICE—Continued 


taneous condensation followed by homogeneous erystallization, 
appeared only when supersaturation exceeded 400% and 
terminal temperature fell below —40 C. 


Regelation, Surface Diffusion, and Ice Sintering, W.D. 
KINGERY, J Applied Physics v 31 n 5 May 1960 p 833-8. 
Freezing together of ice particles when they are brought into 
contact is shown to occur at temperatures as low as —25 C; 
pressure melting is not essential to process, nor is presence of 
any unique liquid film; welding together of particles occurs as 
result of surface diffusion; equations for kinetics of process 
are closely related to those derived for sintering phenomena. 


Seismic Survey 1957, Thule Area, Greenland, H.ROETHLIS- 
BERGER. US Snow, Ice & Permafrost Research Establishment 
—Tech Report n 64 Sept 1959 13 p. Results of seismic reflec- 
tion soundings in 1957 along ramp road and south of ice tun- 
nel at Camp TUTO; techniques and methods of calculation; 
ice thicknesses ranging from 200 to 800 ft were recorded; 
where soundings could be compared with drilling results, error 
was less than 10 ft, at depth of 200 ft. 


Some Physical Properties of Ice from Tuto Tunnel and 
Ramp, Thule, Greenland, T.R.BUTKOVICH. US Snow, Ice & 
Permafrost Research Establishment—Research Report n 47 
May 1959 17 p. Strength, density, elasticity, crystal size, 
bubble size temperature, and fabric of ramp ice and 5 types 
of tunnel ice were studied; crushing strength of tunnel ice 
showed slight differences among ice types, but not between 
horizontal and vertical samples, and fitted empirical equation 
relating crushing strength to density. 


Some Physical Properties of Sea Ice, M.P.LANGLEBEN. 
Can J Physics v 87 n 12 Dec 1959 p 1438-54. It is found that 
salinity is comparable to and density much lower than annual 
arctic ice; permeability to air flow compares favorably to cal- 
culations based on sea ice model of Anderson and Weeks; 
small sample ring tests of ultimate tensile strength yield 
values ranging from 9.5 to 24.8 kg em-? at temperatures of 
—3.6 to —17.2 C; tensile strength appears to depend on crystal 
size rather than on brine content. 


Strength Data on Lake Ice, G.E.FRANKENSTEIN. US 
Snow, Ice Permafrost Research Establishment—Tech Re- 
port n 59 Dee 1959 20 p. Results of in-place cantilever beam 
tests and small beam tests with center loading, conducted in 
1956-57 on lake ice in Minnesota, Wisconsin, and Michigan; 
testing procedures and equipment used; data are tabulated and 
graphed; flexural strength of clear ice was high when bottom 
was in tension and low when surface was in tension; opposite 
behavior found for snow ice. 


Temperature-Time Dependence of Triple Point of Water, 
R.J.BERRY. Can J Physics v 37 n 11 Nov 1959 p 1230-48. 
Experiments are described which suggest that initial tempera- 
ture rise may be due to crystal growth in ice and/or strains in 
freshly prepared ice; slow rise after second day is accounted 
for by crystal growth; these possibilities are discussed in de- 
tail and formula relating temperature to crystal size is com- 
pared with observed results; testing of pyrex cells; different 
methods of preparing and using cells; results examined. 

Bearing Capacity. Tables of Kelvin Functions and Their Deriva- 
tives, D.E.NEVEL. US Snow, Ice Permafrost Research 
Establishment—Tech Report n 67 June 1959 6 p and 65 supp p. 
Numerical data of basic functions necessary for solution of 
problems related to trafficability of ice sheets are tabulated; 
differential equation is given for computation of bearing 
capacity of floating ice sheet together with solution in terms 
of Kelvin functions; functions were computed with Bendix 
G-15D computer. 

Manufacture. Crushed Ice as Primary Refrigerant, C.R.KOH- 
LENBERGER. Indus Refrig Mar 1960 p 16, 18-19. Plate ice 
maker employs series of hollow plates of polished steel, interior 
of which evaporate refrigerant while water sprayed over out- 
side freezes into clear sheets of hard ice; at all times part of 
plates are freezing and part are being harvested; ice sheets 
fall into breakers, and pieces are conveyed out of machine; 
space and cost aspects are given. 

New Patented System for Production of Ice. Indus Refrig 
Apr 1960 p 6. Pilot plant of 30 ton/day capacity has been in 
operation in Barcelona, Spain, and “Ramos” system is now 
being introduced in United States; system produces 25, 50 or 
100 kg blocks of ice in 2-3 hr; rows of molds of different sizes 
are used, each representing one phase of process; core of 
block is frozen in first mold and size gradually increased ; 
photographs. 

Thickness Measurement. See Geophysics. 

ICE BREAKERS. See Ships—Ice Breakers. 

ICE CONTROL. See Roads and Streets—Snow and Ice Control. 

ICE CREAM MANUFACTURE 


Cyclomatic Vertical Freezer Hardens Continuous Stream of 
Packaged Ice Cream or Food. Indus Refrig May 1960 p 10-15. 
Cyclomatic Freezing Systems, of Texstar Corp, has installed 
completely automatic and continuous freezer at Costa Ice 
Cream Co, Woodbridge, NJ ; installed in low cost space formerly 
used as loading area, machine hardens 1%4-gal cartons of ice 
cream at rate of over 1600/hr; seven freezing plates provide 
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ICE CREAM MANUFACTURE—Continued 


six freezing channels; about every 5 min layer of 144 cartons 
is fed in at top while layer is discharged at bottom. 


ICE SKATING RINKS. See Skating Rinks. 

ICE TUNNELING. See Tunnels—Greenland. 
ICELAND SPAR. See Calcite. 

IGNITRONS. See Electric Rectifiers—Mereury Arc. 
ILLUMINATING ENGINEERING 


See also Color; Electric Lamps; Electric Lighting; Flood- 
lighting ; Industrial Lighting; Light; Lighting Fixtures ; Lumi- 
nescence and Luminescent Materials; Optics; Photography ; 
Photometers; Photometry; Street Lighting. 


Average Illumination on Vertical, R.CROFT. Tlum Eng Soe 
—Monograph n 2 Nov 1959 10 p. Average illumination on 
vertical at any specified horizontal plane is calculated from 
its two component parts that received directly and by inter- 
reflections; direct component is obtained from vertical dis- 
tribution factors derived from vertical zonal multipliers which 
evaluate effect on vertical of flux received from each zone at 
level of specified horizontal plane. 


Design of Light Control. lum Eng v 54 n 11, 12 Nov 1959 
p 722-7, Dec p 778-86. Paper, prepared by Committee on Light 
Control and Equipment Design of IES to serve as guide to 
principles and practices of light control, is divided into three 
general fields: geometrical optics, physical optics and quantum 
optics (Corpuscular Theory) ; geometrical and physical optics 
are dealt with in pt I and design of optical elements in pt 
Il; fundamentals employed in design of reflector contours ; 
optical refraction and lamp concealment by shielding. 


Generation of Light, L.J.DAVIES. Illum Eng Soc—Trans 
v 25 n 1 1960 p 11-20. ‘Curve of progress’? shown for each 
basic light producing process to provide perspective for present 
position on development of light sources; classification of 
basic processes as incandescence, gaseous luminescence and 
solid luminescence; examples of various lamps. 


Lichttechnik, M.GUENTHER. VDI Zeit v 102 n 21 July 21 
1960 p 1016-27. Illumination; illustrated description of novel- 
ties in field of light sources and lighting fixures, including 
street and traffic lights, shown at 1960 German Industries 
Fair, Hannover. 

Lighting Progress in 1959. Illum Eng yv 55 n 38 Mar 1960 p 
115-43. Illustrated report, prepared by Committee on Progress 
of IES, presents enumeration of new materials and lumi- 
naires; applications covering public buildings, offices, stores, 
indoor sports areas and industrial lighting; residential light- 
ing and outdoor installations notable for increasing use of 
fluorescent lamps; developments in foreign countries, special- 
ized equipment and application; developments in light sources 
and measurement of light. 

New Method for Studying Effects of Direct Sunlight on 
Building Interiors and Subsequent Skylight Studies, B.H. 
EVANS, M.NOWAK. Illum Eng v 54 n 11 Nov 1959 p 715-21, 
(discussion) n 12 Dee p 765-6. Method involves use of scale 
models with simulated sky and simulated sun; simulated sky is 
flattened hemispherical dome, illuminated by 150-w incan- 
descent flood lamps suspended in trough; simulated sun con- 
sists of portable incandescent 5000-w spot lamp used with 8-ft 
square terrain table; performance of sun lamp; skylight 
studies. 


Use of Computers in Design and Analysis of Luminaires, 
B.F.JONES. Illum Eng v 55 n 7 July 1960 p 386-93 (discus- 
sion) 893-4. Method whereby performance of luminaires whose 
light-controlling surfaces are diffuse or semi-diffuse can be 
calculated, and information obtained on luminaires with mixed 
types of light controlling media; examples of calculations and 
general ranges of accuracy. 

ILLUMINATING GAS. See all subject headings beginning 
with Gas. 
ILMENITE 


See also Bauxite; Geology—Sedimentation; Mineralogy— 
Titanates; Titanium Metallurgy; Titanium Ore Treatment. 

Alteration of Ilmenite, L.E.LYND. Economie Geology v 55 
n 5 Aug 1960 p 1064-8. Recommendations made regarding 
terminology used and information given in describing work 
on alteration of titanium minerals. 


Alteration of Ilmenite and “‘Arizonite’, B.H.FLINTER. Eco- 
nomic Geology v 55 n 4 June-July 1960 p 843-4. Discussion 
by M.D.KARKHANAVALA of paper indexed in Engineering 
Index 1959 p 687 from June-July 1959 issue. 


Examination of Ilmenite-Bearing Sands in Otter Creek Val- 
ley, Kiowa and Tillman Counties, Okla., A.D.HAHN, M.M. 
FINE. US Bur Mines—Report Investigations n 5577 1960 77 p. 
Deposits occur in sand-clay deposited on Permian red beds; 
recoverable ilmenite concentrates having average grade of 
45.4% TiOz and containing small quantities of zirconium, 
columbium, chromium, and vanadium, are estimated to be 
7,729,000 short tons. 


Ilmenite from Alluvial Deposits in Malaya, H.W.HOCKIN. 
Malaya. Dept Mines—Research Div—-Bul n 1 1957 6 p, 3 plates. 
Ilmenite from Malaya containing TiOz greatly in excess of 


ILMENITE—Continued 


theoretical value is explained as due to alteration of ilmenite 
to mixture of submicroscopic hydrated rutile and nonerystal- 
line iron oxide; intergrowths of ilmenite and rutile; behavior 
of these minerals in mineral dressing operations. 


Malayan Ilmenite vs. Arizonite, B.H.PFLINTER. Economic 
Geology v 55 n 5 Aug 1960 p 1068-70. Discussion of paper 
indexed in Engineering Index 1959 p 637 from June-July 
1959 issue. 


IMAGE INTENSIFIERS. See Electron Tubes—Image _ Con- 
verters ; Light-Amplifiers ; X-Ray Tubes—Image Intensifiers. 
IMPACT TESTING. See Materials Testing—Impact; Metals 

Testing—Impact; Steel Testing—Impact. 


IMPELLERS. See Blowers; Fans; Pumps—Impellers. 
INCENTIVE PLANS. See Industrial Management. 
INCENTIVES. See Wage Payment Plans. 
INCINERATORS. See Refuse Incinerators. 
INCLINOMETERS. See Boreholes—Deflected. 


INCONEL. See Aireraft Materials—Nickel Alloys; Nuclear 
Reactors—Materials. 


INDICATORS 
See also Instruments—Readout Systems. 


High Precision Pneumatie Test Indicator, I.G.MORGAN, 
F.R.TOLMON. Machy (Lond) v 96 n 2471 Mar 23 1960 p 
674-6; see also Quality Engr v 24 n 2 Mar-Apr 1960 p 54-6. In- 
strument described is of high sensitivity; it is responsive, at 
overall magnification of 12,500, to displacements of few micro- 
inches; range is consequently restricted as compared with 
those of mechanical indicators; construction and mode of 
operation; reading could be continually reproduced to within 
8 micro-inches and set of 30 readings showed standard devia- 
tion of 2.5 micro-inches. 

INDIUM AND ALLOYS 


See also Geochemistry—Indium; Metals, Rare and Minor; 
Superconductivity. 


Indium. Complied by M.THOMPSON LUDWICK; 2nd re- 
vised edition published by Indium Corp of America, 1959, 770 
p. History of Indium Corp of America; discovery, occurrence, 
detection, estimation and extraction; physical properties of 
indium; constitution of indium alloy systems; low melting 
solders; bearing alloys; brazing alloys; metallography of 
indium and indium-rich alloys; Indalloy intermediate solders ; 
nomographic charts of pellets and spheres; chemical proper- 
ties and compounds of indium. Annotated bibliography of 
indium (570 p) covers period 1863-1958. 

INDIUM ANTIMONIDE. See Semiconductors—Indium Anti- 
monide, 


INDIUM ARSENIDE. See Semiconductors—Indium Arsenide. 
INDIUM COMPOUNDS 


Complex Compounds of Indium Trihalides, F.FAIR- 
BROTHER, N.FLITCROFT, H.PROPHET. J of Less-Common 
Metals v 2 n 1 Feb 1960 p 49-63. Complex compound forma- 
tion between indium trichloride, tribromide and tri-iodide, and 
number of ethers studied; 23 systems were examined and in 
all but three complex formation was observed, 25 definite com- 
pounds being identified; feature was widespread formation of 
1:2 complexes, in contrast to behavior of trihalides of other 
members of this group, which form predominantly 1:1 com- 
plexes; in all cases indium trichloride dissolves in ether very 
slowly. 

INDIUM LEAD ALLOYS 


Self-Diffusion in Liquid In-Pb Alloys, A.PAOLETTI, M. 
VICENTINI. Nuovo Cimento v 14 n 4 Nov 16 1959 p 748-57. 
Self diffusion coefficient in liquid alloys In— 0.5% Pb and 
In — 1.5% Pb have been measured over wide range of tem- 
peratures, using In and RaD as tracers; results show inde- 
pendence of activation energy of tracer. 

INDIUM PLATING. See Electroplating—Solutions. 
INDIUM TIN ALLOYS 


Self Diffusion in Liquid In-Sn Alloys, M.VICENTINI, A. 
PAOLETTI. Nuvo Cimento v 14 n 6 Dee 16 1959 p 1373-80. 
Self diffusion experiments in In-1% Sn and Sn-1% In alloys, 
using as tracers ™4In and !8Sn; within experimental errors 
activation energy is independent of tracers; ‘wall effect’ 


already found in pure indium and in In-Pb alloy also affects 
In-Sn results. 


Wlasnosci termodynamiczne cieklych roztworrow m i - 
Uklad In-Sn, J.TERPILOWSKI, ELPRZEZDZIEOK A-MY CIEL, 
SKA. Archiwum Hutnictwa v 5 n 3 1960 p 281-90, Thermody- 
namics of liquid metal In-Sn system investigated by applica- 
tion of emf measurements determined in reversible concentra- 
tion cells; 10 solutions were studied in which In ranged from 
5 to 90 at.%; results are given for calculations of activities 
and activity coefficients, changes in partial molal thermo- 
dynamic potentials, entropy, enthalpy of In and Sn, and during 
mixing of pure liquid metals into liquid solutions, 

INDUCTION HEATING. See Electric Heating—Induction. 


INDUCTION MOTORS. See Electric Motors—Induetion, 
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INDUSTRIAL DESIGN. See Product Design. 
INDUSTRIAL DISEASES. See Occupational Diseases. 


INDUSTRIAL ECONOMICS. See Coal Industry ; Cost Account- 
ing; Highway Systems—Adjacent Land Areas; Industrial 
Management; Industrial Plants—Automation; Mineral Indus- 
try and Resources; Natural Gas—Costs; Operations Research ; 
Production Planning and Control; Purchasing. 


INDUSTRIAL ELECTRONICS. See Accelerators; Agricultural 
Engineering ; Automatic Control; Computers; Counters; Elec- 
tric Control ; Electrical Engineering; Electron Tubes; In- 
formation Theory ; Instruments; Low Temperature Engineer- 
ing; Machine Tools—Control; Magnetic Amplifiers; Nuclear 
Reactors—Instruments; Oscillographs; Photoelectric Cells: 
Punch Card Systems; Radar; Radio Engineering; Scales and 
Weighing—Electronic ; Semiconductor Devices ; Semiconductors ; 
Servomechanisms; Signal Generators; Telemetering; Tele- 
phone Exchanges—Electronic; Television; Timing Devices— 
Electronic; Transducers; Transistors. 

INDUSTRIAL ENGINEERING. See Engineering Education ; 
Industrial Management; Job Analysis; Operations Research: 
Production Planning and Control; Statistical Methods; Time 
and Motion Study; Wage Payment Plans. 


INDUSTRIAL FURNACES. See Furnaces, Industrial. 
INDUSTRIAL HEATING 


See also Electric Heating—Industrial ; Furnaces, Industrial ; 
jperered Heating; Steam Power Plants; Steel Heat Treat- 
ment. 


Process Heat Generation and Consumption, 1939 to 
1967, W.L.PREHN, Jr, R.R.TARRICE. US Atomic Energy 
Commission—Tech Information Service—AECU 3664 Jan 1958, 
91 p. (Available from OTS, Washington, DC $2.50). Survey 
and analysis of generation and use of heat in manufacturing, 
to determine potential applications for nuclear heat units; 
generation of heat through steam production and through 
direct-firing means is analyzed in terms of economic factors 
dictating application, such as geography, fuel, industry growth, 
cost, heat quality, generating unit size, and others. 70 refs. 

Gas. See also Brazing—Gas; Gas Appliances; also cross refer- 
ences under Furnaces, Gas. 

Gas Process Heating in Television Manufacture. Heating & 
Vent Engr v 33 n 393 Apr 1960 p 431-4. Use of gas for Lehr 
furnaces, automatic welding machines in tube manufacture at 
Simonstone Works, and its use in glass and wire making at 
Blackburn Works of Mullard Ltd described. 

Industrial Gas Heating, W.A.FITZSIMONS. Heating v 22 
n 172 Apr 1960 p 120-3. Review of recent developments ; proc- 
esses dealt with include clean and bright heat treatment, 
stress relieving, use of jet burners, flame hardening, foundry 
practice, multi-passage kilns in potteries and plastics industry. 

Oil. See Furnaces, Melting—Oil. 
Steam. See Boilers; Steam Power Plants. 
INDUSTRIAL HYGIENE 

See also Air Conditioning; Air Pollution; Dust; Eye Protec- 
tion; Fire Protection; Human Engineering; Nuclear Reactors 
—Accident Prevention ; Occupational Diseases ; also cross refer- 
ences under Health Hazards. 

Economic Value of Industrial Health Program. Safety 
Maintenance v 119 n 5 May 1960 p 28-31. Non-occupational 
illnesses and injuries account for 90% of total work absences ; 
reasons for program given; cases cited to illustrate value of 
company health and nursing service. 

Management’s Role in Mental Health, C.J.ZIMMERMAN. 
Advanced Mgmt v 25 n 9 Sept 1960 p 5-8. It is shown how 
management can help to alleviate industry’s mental heath 
problems by establishing joint business and medical committees 
to study problems of mental illness, by forming inter-company 
groups to employ and use services of psychiatrists opening 
business supported mental health centers for employees of 
supporting companies. 

Planning Human Environment Into Industrial Processing, 
L.B.WOCHOLSKI. ASME—Paper 59-A-317 for meeting Nov 
29-Dec 4 1959 4 p. Concepts which may give engineer better 
understanding of requirements of worker when exposed to 
high ‘sensible heat and/or to high humidity condition; em- 
phasis is on industrial processes resulting in hot working 
atmosphere; consideration is given: proper level of worker 
warmth; factors affecting feeling of warmth; interrelation of 
total heat loss, sensible heat loss, and human evaporative loss ; 
physiological response of workers. 

Safety Limits of Hazardous Materials. Safety Maintenance 
vy 119 n 1 Jan 1960 p 33-5. Tables of threshold limit values 
for various gases and vapors, toxic dusts, fumes and mists, 
and mineral dusts adopted at American Conference of Govern- 
mental Industrial Hygienists, Apr 1959; values represent ex- 
posure for repeated normal work-days. 

INDUSTRIAL LIGHTING 
See also Illuminating Engineering. 
High Bay—High Levels. Ilum Eng v 55 n 10 Oct 1960 p 


522-3. Details of following lighting installations: 49,000-sq ft 
warehouse of Minnesota Mining & Manufacturing Co, Philadel- 
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phia, lighted by 2-lamp 48-in. 1500-ma industrial units with 
15% upward and 80% downward component; “White Room” 
assembly area at Hickok Instrument Co, Cleveland, Ohio; light- 
ing level of 300 ft-c from continuous rows of 2-lamp 80 ft 
high-output lamps diffused by vinyl plastic ceiling permits 
detection of minute flaws; linear fluorescent source and grid 
pattern is used at Beach Manufacturing Co, Charlotte, Mich. 


Light and Productivity, A.N.IRENS. Illum Eng Soc—Trans 
v 25 n 2 1960 p 58-58. Progress made in industrial lighting 
technology and comparison of costs relating to fluorescent 
and gaseous discharge lamps; tabulation of case histories 
showing economic advantages gained from good lighting; 
illumination codes and lighting levels; forms of lighting and 
value of high illumination combined with color for inspection 
purposes. 

Lighting Telephone Equipment Room. Illum Eng vy 55 n 5 
May 1960 p 259. Installation at Union Electrie Co Service 
Building, St Louis, Mo, provides lighting for periodic inspec- 
tion of automatic dial telephone equipment, mounted in racks 
which form “corridors” 24% ft wide; each of “corridors” is 
lighted by continuous row of surface-mounted louvered fluo- 
rescent units, equipped with two 20-w cool white fluorescent 
lempey average level of illumination is 56 ft-c; lighting data 
sheet. 


1952-1960—Five Footcandles to 185. Illum Eng v 55 n 10 
Oct 1960 p 518. 8-yr modernization program of Marquardt 
Corp precision assembly machine shop in Van Nuys, Calif in- 
cluded new 4160-v power distribution system with master sta- 
tion and load center unit substations; with adequate power 
available, optimum lighting system was designed, using extra- 
high-output lamps in 8-ft fixtures; details of system; data 
tabulation. 


Plant Engineer’s Introduction to Lighting, B.J.BOLAND. 
Instn Plant Engrs J v 7 n 4 July-Aug 1960 p 121-6. Ex- 
pensive nature of badly designed artificial illumination sys- 
tems, and methods by which illumination efficiency can be 
improved simultaneously with decrease in illumination costs; 
effect of bad illumination on accident rate and on production 
losses described; methods for calculating proper illumination 
are given. 

Control. Automatic Light Switching For Industry, E.L. 
SCHACHT. Safety Maintenance v 119 n 3 Mar 1960 p 18-14. 
New, compact photoelectronic switch makes possible individual 
lighting fixture control; fixture will come on at dusk auto- 
matically or when light intensity has dropped to level of about 
one ft-c; when light has risen to 10 ft-c, light will turn off; 
it is easily installed in various types of commercial and indus- 
trial lighting fixtures; in hazardous locations, device fits into 
explosion proof pilot light enclosure. 


Drafting Rooms. Survey of Drawing Office Lighting Require- 
ments, J.B.COLLINS, F.J.LANGDON. Illum Eng Soc—Trans 
v 25 n 8 1960 p 87-114. Survey. Survey was made in 10 dif- 
ferent offices by questionnaire and interview and, independ- 
ently, physical and subjective appraisals of lighting and visual 
environments were carried out and results compared with 
draftmen’s reactions; recommendations deduced for daylight- 
ing and artificial lighting to achieve most satisfactory con- 
ditions. 

Foundries. Ein Beitrag zur Beleuchtung von Giessereien, C. 
SAATMANN. Giesserei v 46 n 26 Dec 17 1959 p 984-8. Light- 
ing of foundries; table shows different light intensities (in 
lux) required for different types of work; other factors deter- 
mining quality of light system; light sources. 

Iron and Steel Plants. Design and Performance of Industrial 
Lighting Systems, D.J.O’NEILL. Iron & Steel Engr v 36 n 12 
Dee 1959 p 95-104 (discussion) 105-9. Guide to selection and 
operation of lighting systems for steel industry ; lamps; reflec- 
tors; illumination standards; lighting layouts; comparative 
costs. 

Some Aspects of Lighting in Iron and Steel Industry, D.R.M. 
NISBET. Iron & Steel Inst—J v 196 pt 2 Oct 1960 p 207-12; 
see also abstract in Iron & Coal Trades Rev v 181 n 4817 Nov 
11 1960 p 1061-4. Lighting of iron and steelworks areas where 
there is qualified exemption from statutory requirements ; 
factors to consider in choosing suitable illumination level for 
these areas are environment and safety, experience and prac- 
tice, cost and maintenance. 

Printing Plants. Lighting Composing Room. Illum Eng y 55 n 
3 Mar 1960 p 185-6. Installation at John E. Meyer & Son, 
Philadelphia, Pa, is designed to provide comfortable diffuse 
illumination with high downward brightness for portraying 
type in composing room; 20 industrial type fluorescent lumi- 
naires, with 25% up-light and 30° crosswise and 20° endwise 
shielding, provide average illumination level of 140 ft-e after 
400 burning hr; each luminaire is equipped with two 96 in. 
high output rapid start lamps, providing high downward 
brightness for good contrast between shoulder and type face; 
lighting data sheet. 


Lighting Monotype Casting Room. Illum Eng yv 55 n 5 May 
1960 p 240. Details of installation at John E. Meyer & Son, 
Philadelphia, Pa, to provide high level of diffuse illumination 
for operation of machines; area is 18x22 ft, with 12-ft ceiling 
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height; three continuous rows of luminaires suspended on 1-ft 
centers provide average level of 110 ft-c after about 800-hr use; 
each row consists of two 8-ft units equipped with two 96-in. 
lamps operated at 425 ma; each of 4-ft units is equipped 
with two 40-w fluorescent lamps; lighting data sheet. 


Railroad Yards. Lighting Railroad Classification Yard. Illum 
Eng v 55 n 4 Apr 1960 p 197. Installation at Deramus Yard, 
Kansas City Southern Lines, Shreveport, La, consists of 122 
Westinghouse luminaires, each equipped with 1000-w clear 
mercury lamp; all luminaires are mounted at height of 35 ft 
above ground by Union Metal steel poles with 4-ft bracket 
arms; lighting data sheet. 

INDUSTRIAL MANAGEMENT 


See also Aircraft Plants—Management; Budget Control; 
Coal Industry ; Coal Mines and Mining; Cost Accounting ; Em- 
ployees; Engineering—Creative; Engineering Research; En- 
gineers; Executives; Foremen; Foundries—Management; Hu- 
man Engineering; Industrial Hygiene; Industrial Plants— 
Automation; Industrial Relations; Inventory Control; Iron 
and Steel Plants—Management; Job Analysis; Operations Re- 
search; Pension Plans; Production Planning and Control; 
Purchasing; Quality Control; Statistical Methods; Time and 
Motion Study; Wage Payment Plans; Work Simplification. 


Advanced Management Course, W.MITCHELL, Jr. Advanced 
Mgmt v 25 n 6 June 1960 p 4-9. After years of preparation, 
Society for Advancement of Management announced new 
management education program, different in concept and prac- 
tice from any executive development program available; back- 
ground and features of course, tabulation of subject areas 
covered in 17 sessions of Foundation Course; meaning of con- 
ceptual skills; example of American automotive industry show- 
ing lack of conceptual thinking to note basie social and psy- 
chological changes occurring in United States and to interpret 
their meaning. 

Application of Operations Research to Complex Financial 
Agreements—Profit-Sharing Illustration, M.F.SHAKUN. Opera- 
tions Research v 8 n 1 Jan-Feb 1960 p 65-81. Mathematical 
approach to clarify basic intent of interested parties in profit- 
sharing-incentive plan and to translate it into mutually ac- 
ceptable set of calculating procedures ; mathematical formula- 
tion involves solution of simultaneous linear or nonlinear equa- 
tions depending on amount of profit earned by company. 


Bibliography on Use of Simulation in Management Analysis, 
D.G.MALCOLM. Operations Research v 8 n 2 Mar-Apr 1960 
p 169-77. Contains over 160 references on computer simula- 
tion, as part of research and design methods directed toward 
attaining better understanding and improved control of opera- 
tions of complex business and military organizations. 


Consideration of Some of Philosophical Problems of Manage- 
ment—Authority, Responsibility, Leadership, P.M.RODDICK. 
Advanced Mgmt v 25 n 1 Jan 1960 p 12-15. Paper shows how 
assumption of responsibilities of management is affected by 
authority and leadership; nature and responsibility of leader- 
ship, extent of personal responsibilities; sharing of leadership 
vs failure to accept it. 


Consolidated Functions Concept, A.N.SEARES. Advanced 
Mgmt v 25 n 6 June 1960 p 22-8. Five basic elements of man- 
agement responsibility; problem of acceptance of decentraliza- 
tion; basis on which corporate enterprise may be decentralized 
and importance of inter-division relationships which requires 
“two way data communications” network that reports ‘‘vari- 
ance conditions’ from acceptable norms, within short range, 
intermediate and long range operating objectives; control 
center to assist chief executive within scope of Consolidated 
Functions Concept; examples and use of available tools. 


Contracting for Control Development, R.B.STERNS. Auto- 
mation v 7 n 5 May 1960 p 74-6. Working agreement between 
buyer and builder, necessary in development of custom con- 
trol installation ; considerations upon which satisfactory agree- 
ment can be founded, including flexible step-by-step approach 
and some other practical points. 


Decontrol Engineer, H.H.GOODE. Mech Eng vy 82 n 5 May 
1960 p 86-8. Need to achieve more engineering per engineer; 
parts of engineering job can be done more efficiently either 
by having engineer do it in easier and better fashion or by 
having something other than engineer (e.g., machine) take 
on job; tools for aiding engineer developed during past 15 
yr; effect of new tools on old task. Paper n 59-Mgt-2. 


Developing Managerial Abilities, F.F.BRADSHAW. Mech 
Eng v 82 n 1 Jan 1960 p 29-30. Characteristics and qualities 
of manager having potentialities of successful leadership and 
eb which his capabilities may be developed. Paper 
n 569-MGT-1. ~ 


Developing Product Strategy. Am Mgmt Assn—Mgmt Re- 
port n 39 1959 352 p. Most of papers presented by 33 authors 
are compiled from special conference of Feb 1959, sponsored 
by AMA’s Research and Development Div; some papers are 
added from earlier AMA reports to highlight contributions 
made by top management, controller’s office, research per- 
sonnel, engineering and production, sales organization; topics 
include planning and organization; research and exploration, 
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product-sereening process, marketing plans and procedures, 
and financial requirements. 


Development of Engineer-Managers in Defense Industry, 
J.L.ATWOOD. ASME—Paper n 59-MGT-5 for meeting Sept 
17-18 1959 21 p. Rise of systems integration has caused gov- 
ernment to delegate large new managerial responsibilities to 
defense industries in development of military weapons; im- 
portance to defense contractors of deliberate and continuing 
plan for developing engineer managers; experience and view- 
point of North American Aviation, Ine whose Los Angeles 
and Columbus Divisions are chiefly devoted to manned weapon 
system programs for Air Force and Navy. 


Economical Planning Period for Engineering Works, I. 
McDOWELL. Operations Research v 8 n 4 July-Aug 1960 p 
533-42. Solutions for problem of optimum length of first and 
subsequent planning periods for various types of plant under 
different rates of interest and growth, when nature of growth 
of demand for service that must be met by engineering capi- 
tal works is exponential in form. 


Estimate Working Capital Needs, L.R.BECHTEL. Chem 
Eng v 67 n 4 Feb 22 1960 p 127-8. There are available many 
methods to determine working capital; three methods are 
analyzed: use of one month’s inventory, accounts receivable 
and operating cash; use of 30% annual sales; use of 10-20% 
fixed capital investment; table and calculations. 20 refs. 


Forming Effective Supervisory Development Programs, E.C. 
BENTZEN. Advanced Memt v 25 n 8 Aug 1960 p 21-3. Sug- 
gested philosophy and 3-phase training program for supervi- 
sors; first phase lasting 8 weeks, sets stage for improve- 
ment, screens out those lacking supervisory potential, and 
creates economies through operating improvements to pay 
training costs for several years; second phase gives survivors 
with promising potential appreciation of responsibilities of 
company’s organization; third phase is conducted by qualified 
ag director; principles and steps for each phase out- 
ined. 


Functional Concept in Organization, E.H.ANDERSON. Ad- 
vanced Mgmt v 25 n 10 Oct 1960 p 16-19. Characteristics of 
functionalization process, which divides work of enterprise 
into functions according to activities, and into further sub- 
functions; problem of application of functional relationship 
in supervision and control; line, staff, and functional au- 
thority and differences in types of organization relationships ; 
eoncept of functionalism. 


How to Control Research and Engineering, S.R.IRISH. 
Mech Eng v 82 n 6 June 1960 p 46-7. Indexed in Engineering 
Index 1959 p 640 from Paper 59-SA-45. 


Human Relations of Management Techniques, J.GLASSER. 
J Indus Eng v 11 n 5 Sept-Oct 1960 p 389-91. Factors to 
consider when introducing industrial management techniques 
which must be adapted to needs of company; management 
support for any contemplated program is necessary; manage- 
ment may gain worker acceptability for its program by re- 
ducing uncertainty that change can engender, by educating 
workers and by recognizing social pattern of industrial envi- 
ronment; worker participation in development of techniques 
will have great influence on their ultimate success. 


Ideological Conflict between Wage Restraint and Industrial 
Engineering and Effect on Productivity, B.ABHYANKAR. 
Instn. Production Engrs—J v 38 n 9 Sept 1959 p 6503-13. 
Existing dichotomy between wage arbitrators and industrial 
engineers results in nullification of productivity gains through 
incentive grants, which adversely affects industrial economics ; 
investigation into practices and theories of labor-management 
relations covers case for labor, case for management, and 
case for industrial engineer in British industry; methods of 
bet age a wage rates reviewed, and problems of implemen- 
ation. 


Ideological Pitfalls in Contemporary Management Practices 
A.L.THIMM. Advanced Mgmt v 25 n 8 Aug 1960 p 13-15. Two 
dangerous tendencies in managerial thought are excessive 
administrative preoccupation with manual worker, above all 
production worker, and inclination to blame unions for all 
difficulties facing management; insufficient attention is de- 
voted to real problems of contemporary management i.e.: 
time-lag in top management sophistication and knowledge, 
and development of dynamic theory of organization and deci- 
sion making; use of modern tools of management. 


In Defense of Decentralization, A.V.MacCULLOUGH. Ad- 
vanced Mgmt v 25 n 7 July 1960 p 6-10. Decentralization leads 
to failures without preparing managers at all levels with 
understanding of concept, their respective roles and_ skills 
required _in its implementation; steps to be taken before 
decentralization with regard to policy, delegation, control and 
acceptance of controls; role of headquarters staff, 


Industrial Dynamic Approach to Management of Resear 
and Development, A.KATZ. IRE—Trans a: Eng Mgmt gp 
n 8 Sept 1959 p 75-80. Research and development model 
described which views product value and cost as streams in 
time, and managerial capabilities as probabilities of project 
completion, also varying in time; rational procedures derived 
for making certain major project decisions. 
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Influence of Managerial Decentralization on Personnel Rela- 
tions, E.G.WILLIAMS. Advanced Mgmt v 24 n 10 Oct 1959 
p 22-6. Objectives of study were to discover nature and scope 
of organizational changes in personnel relations necessitated 
by decentralization and to determine extent to which person- 
nel activities have become completely functionalized or rein- 
tegrated into managerial jobs; organization adaptations; areas 
for future research. 


Intracompany Systems Management, H.H.GOODE. IRE— 
Trans on Eng Memt v EM-7 n 1 Mar 1960 p 14-19. Research 
and development on complex systems requires experimentation 
with organizational form of technical effort; five organiza- 
tional modes examined and evaluated; crossbar mode sug- 
gested as best for large scale system projects. 


Looking Toward Theory of Industrial Management, W.V. 
OWEN. Advanced Mgmt v 25 n 3 Mar 1960 p 13-17. Fight 
factors representing basic fundamental aspects of industrial 
management are considered; adjustment, totality, free entry 
and freedom of choice, uncertainty, creativity, economic judge- 
ship, exchange and contract, and conservation; work sheet 
showing some inter-factor relationships; suggested theory is 
summarized. 


Management Control of Professional Operations—Actuality 
or illusion? P.S.SCHMIDT. IRE—Trans on Eng Mgmt v EM-6 
n 3 Sept 1959 p 81-6. Patent operations which require spe- 
cialized creativity of constant intensity were studied to de- 
termine if management has effective control of professional 
operations; results of questionnaire sent to 100 electronics 
companies indicate that quantity, quality and cost controls in 
most corporate patent programs are rudimentary or non- 
existent; question raised whether management control is 
achievable in any area of professional operations. 


Management, Engineering, and Scientific Functions, H.O. 
DAVIDSON. J Indus Eng v 11 n 2 Mar-Apr 1960 p 120-4. 
Functions of science, engineering, and management are de- 
fined ; engineering function in long range planning to estimate 
effects of scientific advances, assuming feasibility; usefulness 
of long range planning to management from identification of 
technical, economic and political barriers to feasibility; esti- 
mation of time and effort for reduction of barriers, and de- 
velopment of courses of action for achieving and/or exploiting 
feasibility. 

Management Training Laboratory, B.M.BASS. Advanced 
Memt v 25 n 7 July 1960 p 11-15. Way to improve organiza- 
tional effectiveness by increasing interaction potential within 
group is shown; problems of formal organization; manage- 
ment training laboratory is procedure for getting members 
of management to relate better to each other and to their 
employees; characteristics of good group; future of laboratory 
training. 

Meaning of Management as Profession, R.G.MURDICK. Ad- 
vanced Mgmt v 25 n 4 Apr 1960 p 11-16. Review of current 
trends toward professionalization of management; problems 
and possible criteria for defining manager; determination of 
term professional manager. 


Measuring Effectiveness of Technical Proposals and Market- 
ing Effort in Military Electronics, W.J.STOLZE. IRE—Trans 
on Eng Mgmt v EM-7 n 2 June 1960 p 62-6. Bidding experi- 
ence of Stromberg-Carlson in military electronics field over 
6 yr period was studied; model of military marketing organi- 
zation is developed which can be used to measure effectiveness 
of various components of marketing effort on long term basis. 


Modernized Engineering Organization, C.E.PAULES. ASME 
—Paper 59-A-245 for meeting Nov 29-Dec 4 1959 7 p. Major 
operating problems, including need for good working condi- 
tions, development of replacements for supervisory and key 
technical positions, contacts with others, cost consciousness 
both with respect to departmental cost and improvement of 
construction and operating costs, utilization of new techniques 
or engineering tools, and keeping abreast of developments 
through technical society participation, literature, etc. 


Monopologs: Management Decision Making Game Applied 
to Tool Room Management, F.M.CAMPBELL, E.R.ASH- 
WORTH. J Indus Eng v 11 n 5 Sept-Oct 1960 p 372-7. Term 
is derived from “‘monopoly” and “logistics”; it is informative 
game type analysis that relates gross factors with which 
management is concerned in analysis of high value of spare 
parts; analysis includes procurement, repair and shipment of 
parts to five bases in hypothetical supply system ; pedagogical 
application of monopologs, and procedure; example shows 
possible decisions that can be made and resulting costs that 
arise. 


Organization Growing Pains, E.J.BENGE. Advanced Mgmt v 
25 n 10 Oct 1960 p 4-7. How to change organization structure 
when company is outgrowing existing organization pattern 1s 
illustrated by example showing evolution of supervision in 
machine shop having three employees in stage one and 135 in 
stage three; development of functional and divisional organi- 
zation; staff departments: 12 growth problems and final re- 
organization of machine shop; recommended organization 
chart; recentralization. 
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Peripheral Professional Problems of Engineering Manage- 
ment, C.F.SAVAGE. Elec Eng v 78 n 12 Dee 1959 p 1160-3. 
Responsibility of manager of engineering for assuring opti- 
mum utilization of all facilities; concept of peripheral profes- 
sional problems points out areas of interest to which mana- 
ger’s attention must be directed. 


Phasing and Utilization of Engineering Personnel, G.L. 
WAGNER, J.H.REDDING, F.B.BROWN. IRE—Trans on Eng 
Memt v EM-7 n 2 June 1960 p 45-53. Model presented permits 
analysis of management policy relative to utilization of engi- 
neering Manpower; analysis of model indicates costs will be 
minimized where engineering policies allow smooth flow of 
manpower through organization. 


Philosophy of Engineering Management, J.L.YOUNG. 
ASME—Paper n 59-MGT-3 for meeting Sept 17-18 1959 4 p. 
Philosophy is to go on stimulating those vital characteristics 
of curiosity, imagination, and noble discontent which mark 
professional engineers by building kind of cooperative climate 
wherein engineer can find creative fulfillment in his profes- 
sion and his employer can continue to operate profitably in 
free and competitive economy. 


PL (Production Logic) :—New Concept in Complete Man- 
agement Thinking, S.MANTELL. Advanced Memt v 25 n 8 Aug 
1960 p 6-11. Combination of logical production oriented think- 
ing and application of production control theory is termed 
“production logic’? whereby criteria with respect to manage- 
ment decision in areas of marketing and finance, in addition 
to production can be established; philosophy is applicable to 
every-day production problems; resources are represented by 
personal capabilities of individual, available manufacturing 
data, and mechanical or electronic tools; examples relating 
to preduction, financing, marketing, and customer service; 
solutions given. 


Planning and Control in Engineering Management, N.J. 
REAM. ASME—Paper n 59-MGT-7 for meeting Sept 17-18 
1959 53 p. Increasing complexity of engineering systems has 
outmoded planning and control techniques being employed by 
most of engineering management; since there are more tech- 
nical and engineering management decisions required than in 
past, cost and uncertainty of engineering process are increas- 
ing; salient engineering management planning and control 
problem areas discussed and improvement objectives outlined. 


Proceedings of Eleventh Annual Industrial Engineering 
Conference 1960. West Virginia Univ--Eng Experiment Sta- 
tion—Tech Bul n 58 1960 72 p. Papers presented: Measure- 
ment and Interpretation of Productivity Change, D.F.PEASE, 
4-13; Profit Pattern Analysis, M.K.EVANS, 14-22; Supervisor 
Re-Examines Human Relations, J.VOSO, Jr, 23-7; Front Line 
Supervision in Today’s Industry, F.IL.MARSHALL, 28-31; 
Determination of Individual Performance Through Queuing 
Theory, L.J.SESPANIAK, 32-5; Simulation Applied to Manu- 
facturing, E.C.THRONDSEN, 386-41; These Decisions are 
Killing Me, R.J.MURPHY, 42-7; We’ll Take it to Arbitration, 
W.T.BROOKS, 48-50; Maintenance and Profits, E.L.PETER- 
SEN, 51-61; What are Current and Possible Future Accom- 
plishments by Industrial Engineering Within Coal Industry? 
D.L.FRANCIS, 62-7. 


Process Evaluation, R.F.WEST, L.L.YUAN, J.S-HEGEDUS, 
W.C.McINTIRE. Chem Eng Progress v 55 n 9 Sept 1959 p 
35-7. How process-evaluation department determines feasi- 
bility of commercialization of chemical processes; use for data 
from laboratory, market research, pilot plant, manufacturing 
department; capital-cost and operating-cost estimates and 
process-evaluation report; final decision by management is 
guided by evaluation report, market surveys, and capital avail- 
ability. 


Profitability Criterion for Measurement and Decision-Mak- 
ing, J.C.FISHER. IRE—Trans on Eng Mgmt v EM-6 n 3 Sept 
1959 p 65-8. Consideration of legal structure of corporations, 
and of long term price and dividend trends of industrial 
stocks, leads to conclusion that corporation achieves its maxi- 
mum profitability when discounted value of overall flow of 
eash associated with its various activities is maximum; ap- 
propriate discount rate is somewhere near 6%; since each 
project, individually, must have its maximum possible dis- 
counted value, profitability criterion serves as criterion for 
decision-making. 


Real-Time Management Control in Large Scale Man- 
Machine System, D.G.MALCOLM. J Indus Eng v 11 n 2 Mar- 
Apr 1960 p 103-10. Paper represents chapter of book on 
management control systems published by John Wiley and 
Sons, Inc; study of approaches and solutions to design prob- 
lems of real time military control systems such as SAGE and 
SACCS offering valuable parallels to design problems in busi- 
ness management controls; problems that faced designers of 
SAGE system and solutions embodied in system; major uses 
of computers; application of SAGE experience to design of 
management control systems. 


Reorganization Controversy, H.UROW. J Indus Eng vy 11 
n 5 Sept-Oct 1960 p 378-82. Paper explores whether or not 
reorganization is desirable when need for it is found to exist; 
circumstances under which reorganization is needed are iden- 
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tified, and problems involved in and arguments against re- 
organization examined; various approaches to reorganization 
are outlined ranging from earthquake approach, which calls 
for announcing and effecting change almost simultaneously to 
perpetual reorganization approach. 


Role Concept of Engineering Managers, S.MARCSON. IRE 
—Trans on Eng Mgmt v EM-7 n 1 Mar 1960 p 30-3. Prelimi- 
nary results of questionnaire survey among engineering man- 
agers in large electronics company; engineering managers are 
divided into three levels and compared with respect to their 
degree of business and professional orientation, their concep- 
tion of authority, and their understanding of problems of non- 
supervisory engineers, 

Role of Industrial Engineer in Emerging Profession of 
Management, K.W.OLM. J Indus Eng v 11 n 3 May-June 
1960 p 217-20. Development of management as profession ; 
manager-to-be must be trained in scientific approach, based 
upon impartial investigation, analysis of all pertinent facts, 
and orderly solution on strength of findings; approaches used 
in training and education. 


Scheduling Keeps Costs in Line, H.L.TIMMONS. Chem Eng 
vy 67 n 5 Mar 7 1960 p 160, 162-3. Step by step analysis of 
simple and complex maintenance jobs at Dow Chemical Co, 
Midland, Mich; examples indicate how scheduling and co- 
operation with production provide cost savings, provide man- 
agement with data regarding workloads, shortages or over- 
abundance of both manpower and equipment and yield meas- 
urements of work efficiency. 


Simulation Techniques for Understanding R and D Manage- 
ment, E.B.ROBERTS. IRE Nat Convention Ree v 7 pt 10 
(Education, etc) 1959 p 38-43. Without operational frame- 
work of reference for viewing and understanding research and 
development process, manager will not sueceed in prime duty ; 
it is shown that systems framework can be established for 
critical analysis of research and development, and that com- 
puter simulation techniques can be used to supplement this 
analytic base. 

Some Aspects of Control of Engineering Function, J.S. 
SAYER. ASME—Paper n 59-MGT-8 for meeting Sept 17-18 
1959 13 p. Most effective tool for improving control of engi- 
neering function is improved information and its manipulation 
by formal disciplined means; modern documentation princi- 
ples for effective storage and retrieval of information are 
considered and one case, embracing new technique of work 
planning and scheduling, is presented for information ma- 
nipulation by formal disciplined means. 


Systems Engineering, T.J.WILLIAMS. Chem Eng vy 67 n 3 
Feb 8 1960 p 121-6. Method, which aids kinetics and process 
development, plant design, and plant operations optimization, 
is examined from viewpoint of: advantages and differences in 
procedures over conventional methods, information and tools 
required, and actual increases in return on investment from 
systems designed plant; use of analog and digital computers; 
major benefits obtained are: reduction in research and engi- 
neering time, more accurate cost estimates, and investment 
reduction through optimum performance. 


Using Corporate Models for Business Control, H.R.KARP. 
Control Eng v 7 n 9 Sept 1960 p 135-7. How manifold func- 
tions and vagaries involved in optimizing profit of extensive 
industrial organization can be reduced to realistic equations 
forming corporate mathematical model, stored and processed 
by digital computer to yield optimum course of action to be 
taken to meet company’s strategic objectives. 


Using Retired Executives as Teachers of Business Policy, 
T.N.St.HILL, W.W.SUOJANEN. Advanced Mgmt v 24 n 11 
Nov 1959 p 4-7. Schools of business administration, including 
University of California at Berkeley, adopted policies whereby 
retired executives who had distinguished business careers 
were invited to become members of university faculty; course 
organization; method of presentation; teaching advantages 
and disadvantages; future possibilities. 


INDUSTRIAL MEDICINE. 
Industrial Hygiene. 


INDUSTRIAL PLANTS 


See also Aircraft Plants; Aluminum Plants; Automobile 
Plants; Cement Plants; Chemical Plants; Coke Plants; 
Crushed Stone Plants; Electroplating Shops; Food Products 
Plants; Foundries; Gas Plants; Glass Plants; Iron and Steel 
Plants; Natural Gasoline Plants; Paper and Pulp Mills; 
Petroleum Refineries; Power Plants; Printing Plants; Rolling 
Mills; Rubber Factories; Sand and Gravel Plants; Sugar 
Factories; Textile Mills; Wire Mills. - 


See Aviation—Medical Problems; 


Building Types Study 278—Industrial Buildings. Arch Rec 
v 127 n 1 Jan 1960 p 157-80. Opportunities for Architects and 
Engineers, G.C.SMITH, 157; Dux, Inc. Plant and Office, Bur- 
lingame, Calif, 158-61; Owens-Illinois Glass Co, Paper Prod- 
ucts Div. Plant, Chicago, Ill, 162-5; Chrysler Corp, Assembly 
Plant, St.Louis, Mo, 166-9; General Motors Corp, Chevrolet 
Motor Div. Major Supply Depot, Flint, Mich, 170-3; National 
Clay Pipe Manufacturers, Inc., D.M.Strickland Research 
Laboratory, Crystal Lake, Ill, 174-6; General Dynamics Corp, 


INDUSTRIAL PLANTS—Continued 


John Jay Hopkins Laboratory for Pure and Applied Science, 
General Atomic Div., Torrey Pines Mesa, Calif, 177-80. 


Accident Prevention. See Accident Prevention. 
Air Conditioning. See Air Conditioning—Industrial Plants. 
Automation. See also Accident Prevention; Automatic Control ; 


Automobile Plants—Automation ; Bearings—Manufacture; Ce- 
ment Plants—Automation; Chemical Processes—Control ; Coal 
Preparation—Control; Electric Motors—Manufacture ; Elec- 
troplating—Control; Forge Shop Practice; Foundries—Auto- 
mation; Industrial Plants—Power Supply; Instruments ; Iron 
and Steel Plants—Automation ; Machine Tools; Materials Han- 
dling; Petroleum Refineries—Instruments; Presses ; Quality 
Control; Radio Equipment—Manufacture; Rockets and Mis- 
siles—Manufacture; Rolling Mills—Control. 


A Look into Tomorrow, J-HARRINGTON, Jr. Automation 
vy 7n 5 May 1960 p 66-70. Marked influence of increased pro- 
ductivity of manufacturing facilities on future of United 
States; importance of better knowledge of technological and 
sociological factors involved in such development. 


Ansatzpunkte fuer die Einfuehrung automatisierter Ferti- 
gung, C.M.DOLEZALEK. Werkstattstechnik v 50 n 3 Mar 
1960 p 107-9. Automation in medium lot production; pre- 
requisites for its introduction; elements in automation of 
small lot and medium lot production compared. 


Automatie Assembly, R.ESKEN. Mech Eng v 82 n 5 May 
1960 p 40-2. Role of product design in automatic assembly 
and some of problems met in designing products for automatic 
assembly and their solutions; degree to which automatic 
assembly can be used depends on incorporation into design 
of each component, characteristics for mechanical conveying, 
feeding, positioning, and fitting. Paper 60-MD-12. 


Automation and Quality Control, J.R.KING, R.MILLER. 
Indus Quality Control v 17 n 4 Oct 1960 p 13-18. Automation 
is examined in terms of application of automatic controls to 
individual unit processes, synthesis of automatically controlled 
systems of unit processes to meet process requirements, and 
regulation of automatic systems to conform with schedules or 
process requirements; significance of unit process; basic 
functions of automated factory are essential working opera- 
tions, inspection or measurement, materials handling, assem- 
bly and packaging, central control. 


Automation—Its Impact on Management, J.A.BEKKER. Ad- 
vanced Mgmt v 24 n 12 Dee 1959 p 20-4. Following conse- 
quences of automation create managerial problems: increase 
in technological complexities of production; intensive techni- 
eal integration within processes by which machines are linked 
and components or materials enabled to flow from one ma- 
chine to next; and high capitalization, with machinery claim- 
ing bigger share, and labor smaller share, of production costs ; 
manpower factors and requirements; managerial techniques. 


Darstellung des Arbeitsablaufs bei einer programmgesteu- 
erten elektronischen Rechenanlage, W.BISDORF. Zeit fuer 
Erzbergbau u Metallhuettenwesen vy 12 n 4 Apr 1959 p 156-8. 


Representation of working process by means of programmed 
electronic computer. 


Kritische Gedanken zur Entwicklung der Fertigungstechnik 
in Ost und West, F.EISELE. Werkstattstechnik v 50 n 3 Mar 
1960 p 111-14, Critical thoughts on development of production 
techniques in Hast and West; comparison is made on basis of 
following four criteria which are prerequisites for automa- 
tion: readiness of products for automatic manufacturing; 
magnitude and stability of product demand in economy; in- 
vestment capacity and required capital; economic justification 
of automation. 

Static Switching System Using Cold-Cathode Tubes, R.W. 
BRIERLEY. Electronic Eng v 31 n 381 Nov 1959 p 646-54. 
System controlling nine transfer machines by means of cold 
cathode tubes rather than by electromechanical relays is de- 
scribed; day and night use for 18 mo has required only 8% 
hr maintenance; self-indication feature of cold cathode tube 
assists in maintenance. 


Chimneys. See Chimneys. 
China. 


Slavnaya godovshchina, Yu.A.PEKSHEV, B.V.LEN- 
SKII. Stanki i Instrument v 30 n 10 Oct 1959 p 5-7; see also 
English translation in Machines & Tooling v 30 n 10 1959 
p 6-8. Glorious anniversary; survey of industrial developments 
in China 1949-1959; new factories built or reconstructed dur- 
ing 10-yr period; examples of achievements in machine build- 
ing and electrotechnical industries. 


Communication Systems. See also Iron and Steel Plants—Com- 


munication Systems; Telephone—Intercommunication, 


_ Don’t Waste Your Time Looking, H.C.HODSON. Mill & 
Factory v 66 n 1 Jan 1960 p 120-1. Interplant intercom sys- 
tem providing great communications flexibility installed at 
Marshall-Eclips Div of Bendix Aviation; system combines 
telephone-loudspeaker arrangement and has resulted in tangi- 
ble savings; immediate paging of needed personnel results in 
minimum loss of time between machine breakdown and re- 
pair; also used for telephone conferences. 


Compressed Air. See Compressed Air; Compressors, 
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INDUSTRIAL PLANTS—Continued 
Computer Applications. See Industrial Plants—Automation. 
Concrete. See also Concrete Construction—Prestressing. 


INDUSTRIAL PLANTS—Continued 


312-16. Limitations of use of travel charting in solving plant 
layout problems; paper proposes inclusion of relative impor- 


Ueber die Konstruktion von mehrgeschossigen Industriebau- 
ten aus Stahlbetonfertigteilen, T.KONEZ. Bautechnik v 37 n 
1, 2, 3 Jan 1960 p 29-36, Feb p 62-76, Mar p 109-13. Construc- 
tion of multistory industrial buildings of prefabricated steel- 
concrete elements. Jan: Types, sizes, and construction of 
supporting and enclosing elements; list shows data on several 
European factory and warehouse constructions. Feb: Statical 
calculation and production methods of elements; large panel 
buildings in Moscow. Mar: Calculation of stability of build- 
ings. 


tance factors together with layout moment ratio which per- 
mits comparison and measurement of overall value of layout; 
method provides way of including information concerning 
relative importance of material moves; establishment of pri- 
mary data, importance factors, adjusted load and distance 
values, analysis, improvement, and evaluation, layout moment 
ratio, and application. 

What’s Matter with Square? T.METAXAS. Mill & Factory 


Vv 65 n 6 Dee 1959 p 105-6. Advantages of square building, 
utilizing circular flow of materials, is outlined; allows more 


} € Fi unrestricted room for efficient layout than straight line nar- 
Conveyors. See Conveyors ; Materials Handling. row plant, is more flexible for future changes, and handling 
Costs. See Cost Accounting. routes are shorter; building costs are lower than for long, 


Design. See also Industrial Plants—Power Supply. narrow buildings with same amount of floor space. 


Cross Charting Technique as Basis for Plant Layout, M. 
SCHNEIDER. J Indus Eng v 11 n 6 Nov-Dec 1960 p 478-83. 
Steps in development and application of cross chart used as 
basis for development of Machining Div for Walworth Co’s 
Braintree, Mass plant; three methods by which data can be 
accumulated and posted to cross chart; methods for small, 
medium, and large scale projects; analysis of cross chart. 


Design and Erection of Structural Steel for Thompson 
Project, W.H.BENDER. Eng J v 43 n 7 July 1960 p 48-5. 
Design and construction of steel structures of buildings at new 
plant of International Nickel Co, in Manitoba according to 
company’s own structural specification ; concentrator building 
contains crushers, ball mills, flotation cells, sampling equip- 
ment, sand and reagent storage, 20 belt conveyors and 40 ton 
overhead crane; smelter building is 500 ft long, 400 ft wide, 
120 ft high; refinery is 1200 ft long 400 ft wide and houses 
tanks, containers, vessels and extensive piping. 


Dynamic Analysis Avoids Vibration, D.A.NESTERENKO, 
R.E.WITTER. Consulting Engr (St.Joseph,Mich) v 15 n 2 
Aug 1960 p 96-9. Need for dynamic investigation of industrial 
buildings is shown and factors given when to use dynamic 
design ; fundamental concepts of dynamic design; one of basic 
building design criteria is maintenance of amplitudes of 
vibration within allowable limit based on reaction of human 
body; other factors to consider with respect to mechanical 
equipment sensitivity, equipment rpm and unbalanced forces; 
dynamic design of structures; damping and its effect. 
Economics of Revising Plant Layouts, J.McINTOSH. SAE 
—Paper n 189B for meeting June 5-10 1960 11 p. Principal 
economic factors to consider when planning change in plant 
layout; procedure is illustrated by case history concerned 
with reduction of material handling costs derived from re- 
arrangement of plant facilities and warehousing; tables. 
Factory Design for Future, W.ALLEN. Mass Production v 
36 n 7 July 1960 p 78-90. Paper draws on study of factory 
design, carried out by Building Research Station and Midland 
Regional Board for Industry, and published as series of mono- 
graphs by H.M. Stationery Office; design of production space 
is divided into: arrangements for incoming and outgoing 
goods; internal movement of goods and plant; provision of 
processing aids and removal of wastes; production require- 
ments for structural spans, heights and load-bearing; air con- 
trol efficiency and well-being of operatives; fire protection. 


Factory Layout Planning, L.W.BAILEY. Mech Handling v 
47 n 1 Jan 1960 p 18-24. To achieve quickest flow of materials 
at lowest cost with least amount of handling in processing 
product from raw material to finished product, factors such as 
buildings, plant and equipment, manpower, finance and man- 
agement for continuous, repetitive and intermittent processes, 
must be examined; practices to be avoided and techniques for 
developing good layouts; application of materials handling 
principles. 

Getting Your Best Plant Layout, R.MUTHER. Factory v 
117 n 8 Aug 1959 p 69-73. Planning errors in industrial 
plants discussed in relation to principles of efficient layout ; 
grouping similar activities to increase space utilization ; 
avoiding physical or structural barriers ; improving flexibility ; 
keeping buildings compact; eliminating congestion; avoiding 
small clusters of workers; integrating utility areas and serv- 
ices; avoiding locations that raise building costs; avoiding 
strung-out activities which complicate access to and within 
area. 

How to Improve Plant Layouts, N.L.SCHMEICHEL. SAE— 
Paper n 189A for meeting June 5-10 1960 13 p; see also ab- 
stract in SAB—J v 68 n 9 Sept 1960 p 118-14. Steps involved 
in engineering plant revision giving emphasis to job shop 
conditions encountered in automotive parts replacement manu- 
facture; product load analysis, breakdown of representative 
model or type into its sub-assemblies and component parts to 
form basis for preparing work route sheet; machine load 
data for determining requirements planned and capacities 
available; development of cross charts for solving flow pat- 
terns and actual machine work center relationships ; economic 
studies and other aspects. 


Relative Importance Factors in Layout Analysis, I.L.REIS, 
G.E.ANDERSEN. J Indus Eng v 9 n 4 July-Aug 1960 p 


Drainage. Control Storm and Flood Water, G.P.FULTON. 
Chem Eng v 67 n 9 May 2 1960 p 129-32, 134. Need for care- 
ful analysis of drainage facilities for chemical plants to pro- 
vide adequate control of surface runoff at minimum cost; 
design of drainage system to dispose of storm flow of reason- 
able occurrence but to protect plant from extreme damage 
incurred by runoff and flood from any possible storm. 


Dust Control. See Dust; Dust Collectors. 

Electric Power. See Industrial Plants—Power Supply. 
Electric Wiring. See Electric Wiring. 

Fire Protection. See Fire Alarm Systems; Fire Protection. 
Floors. See Floors. 

Heating. See Heating—Industrial Plants. 

Inspection. See Industrial Plants—Maintenance and Repair. 
Instruments. See Instruments. 

Insulating Materials. See Heat Insulating Materials—Plastics. 


Intercommunication. See Industrial Plants—Communication 
Systems; Industrial Plants—Signal Systems; Telephone—In- 
tercommunication ; Teletypes. 


Inventory Control. See Inventory Control. 


Layout. See Industrial Plants—Design. 
Lighting. See Industrial Lighting. 
Location. Objective Method for Site Evaluation, I.A.SINGER. 


Air Pollution Control Assn—J v 10 n 3 June 1960 p 219-21, 
251. Attempt made to combine objectively, three technical 
aspects related to site selection from point of view of air 
pollution; distribution of pollution, distribution of receptors, 
and effect of pollution on receptor are considered quantita- 
tively on individual basis; model formulated which avoids 
subjective decisions, and suggests method of zoning. 


Maintenance and Repair. See also Budget Control; Lubrication. 


Establishing Standard Procedure for Operation of Mainte- 
nance Control Program, B.CARSON. Paper Industry v 42 n 3, 
4 June 1960 p 175-6, 181, 183, July p 261-2. Scope of program 
suggested by Maintenance Planning Supervisor of Hudson 
Pulp & Paper Corp, is reflected in qualifications required in 
maintenance controller; these cover field work in all phases 
of maintenance and construction work, estimating, formula- 
tion of policy and written forms, scheduling, work with 
costs; these aspects are considered in relation to personnel, 
equipment and operations, with examples. 


Industrial Maintenance Painting Program. Corrosion v 16 
n 6 June 1960 p 135-8. Report of NACE Technical Unit Com- 
mittee T-6D; outline given of current industrial practices in 
establishing and sustaining industrial maintenance painting 
programs; specific areas of program covered in detail include 
administration, specification (materials, inspection and evalu- 
ation), application, inspection and evaluation; data received 
from questionnaire replies are tabulated. 


Role of Central Engineering Workshop in Maintenance 
Plan, G.C.ORAM. Instn Plant Engrs J v 7 n 1 Jan-Feb 1960 
p 9-13. Objective of maintenance plan is to keep plant in 
condition to consistently perform function for which it is 
designed; effective plan has three essential ingredients: com- 
prehensive plant inventory, system of regular inspection, and 
source of supply of spare part and machining assistance when 
plant should break down or at times of planned repair; advan- 
tages to be gained from centralized establishment are con- 
sidered as to functions, profitability, etc. 


Materials Handling. See Conveyors; Industrial Trucks; Mate- 
rials Handling. 


Moving. See Buildings—Moving. 
Noise. See Noise. 
Painting. See Industrial Plants—Maintenance and Repair. 


Pilot Plants. See Iron and Steel Plants—Pilot Plants. 


Pipe Lines. Line Sizing Chart for Gases, R.B.RITTER. Chem 
Eng v 66 n 21 Oct 19 1959 p 193-4. Nomograph for sizing 
mains and branch lines of steam, air, or fuel-gas distribution 
systems in chemical processing plants and refineries; line size 
is given as function of flow rate for any gas or vapor. 


652 


THE ENGINEERING INDEX—1960 


INDUSTRIAL PLANTS—Continued 


Planning. See Industrial Plants—Design; Industrial Plants— 
Location. 


Power Supply. See also Steam Power Plants—Industrial Plants. 


“Deutsche Linoleumwerke” Power Station in Bietigheim, M. 
BOSERT, W.SCHUSTER, E.SANN. Siemens Rev v 27 n 2 
Feb 1960 p 44-50. Planning and design of steam and electric 
power distribution of plant; interconnected operation; details 
on electric switchgear. 


Industrial Plant Design Survey. Power v 103 n 10 Oct 1959 
p 105-24. Design features of newly completed industrial plants, 
modernized plants, plants under construction, and plants still 
in design stage; survey covers three power areas: electrical 
distribution, industrial power generation, and air conditioning ; 
tabular and graphical compilation of data. 


New Ways to Make In-Plant Generation Pay. Power v 103 
n 10 Oct 1959 p 80-108. Special report includes seven articles 
which briefly discuss latest trends and developments covering 
in-plant power generation; high thermal liquids at low pres- 
sure, comfort cooling, new main substations, new instruments 
and controls for automation, waste treatments, and new 
concept of low cost power through jet engine-gas turbine 
combination. 


What to Do When Power Fails. Factory v 117 n 8 Aug 
1959 p 152-4, 158, 160, 162, 164. Procedures to minimize 
outages, analyze downtime costs, prevent avoidable outages, 
and reduce magnitude of unavoidable ones; solutions for 
combating utility failures include bringing second feeder to 
plant main substation, h-vy underground service, installation 
of emergency generators, and minimizing losses ; considerations 
relative to emergency planning, use of supervisory and main- 
tenance staffs, production, and lighting during plant system 
failure. 


Prefabricated. See Buildings—Prefabricated. 

Production Control. See Production Planning and Control. 
Railroads. See Railroads—Industrial. 

Roofs. See Roofs; Roofs—Conerete Shell. 


Signal Systems. Factory Security. Aircraft Production v 22 n 
3 Mar 1960 p 94-5. Based on use of automatic signaling 
equipment contained in control panel, “Syncurity’’ system 
developed by Synchrome Co, Alperton, and Sound Diffusion 
(Auto-Thermatic), Portslade, is watchman supervisory sys- 
tem having permanent punched chart record, with built-in 
method of intercommunication; it incorporates alarm network 
which sounds automatically if watchman is early or overdue 
at checkpoint; system is controlled by standard master clock 
which provides time base between each patrol point. 


Ventilation. See Ventilation—TIndustrial Plants. 
Vibrations. See Industrial Plants—Design. 


Waste Disposal. -Water Supply; 
trial Wastes. 


Water Supply. Applying Water Conservation Methods in GM 
Plants, D.MILNE. Gen Motors Eng J v 6 n 4 Oct-Nov-Dec 
1959 p 21-4, see also abstract in Metal Industry v 96 n 2 Jan 
8 1960 p 28-5. Water conservation programs were designed to 
alleviate water shortages and overcome unnecessary expense 
through employee education, preventive maintenance, and 
equipment design; they are applied to three areas of manu- 
facturing activity: cooling water applications, use of water 
for heating, and in general processing where water comes in 
contact with product; typical steps in organizing plant water 
conservation program. 


See Industrial Plants Indus- 


Industrial Use and Conservation at Kingston, W.HELM- 
RICH. AWWA—J v 52 n 2 Feb 1960 p 175-9. Water supply 
and waste treatment at IBM, Kingston, NY; quantitative 
breakdown of use of 800,000 gpd water received from city 
water works, is given; 30% saving in plating water by use 
of conductivity cell; savings on rinse water by cascade rinse 
system; 200,000 gal storage tank with reserve of 100,000 gal 
for fire fighting; tank is heated and cathodically protected; 
complete treatment of industrial and domestic wastes before 
discharge. 


Water Treatment. 
ment, Industrial. 


INDUSTRIAL POISONS 


How Two Companies Control Lead Poisoning. Safety Main- 
tenance v 119 n 3 Mar 1960 p 31-2. Lead shielding program at 
Newport News Shipbuilding & Dry Dock Co comprises use of 
respirators, change in shipbuilding techniques, development 
of production and testing equipment, and training of techni- 
cians; American Crucible Produets Co requires rigid physical 
examination of all foundry personnel; dining hall is com- 
pletely isolated from any lead hazard; locker and shower 
rooms have been renovated; basic change in lead fume and 
dust control including foundry cleaning program. 


INDUSTRIAL POWER PLANTS. See Diesel 
Plants; Gas Turbine Power Plants; 
Plants; Nuclear Power Plants; Power 
Plants. 


See Feedwater Treatment; Water Treat- 


Electric Power 
Hydroelectric Power 
Plants; Steam Power 


INDUSTRIAL PSYCHOLOGY. See Human Engineering; In- 


dustrial Management. 
INDUSTRIAL RAILROADS. 
INDUSTRIAL RELATIONS 
See also Employees; Industrial Management. 


For Labor Peace—Start at Plant Level, C.S.CHING. Mill & 
Factory v 66 n 2 Feb 1960 p 85-7. Labor-management harmony 
is essential if United States is to meet trade and production 
challenges of other countries; mutual confidence must be 
achieved between workers and supervisors at plant level ; 
practical communications program is basic toward reaching 
this goal. 

Setting of Company Objectives in Employee Relations, J.J. 
BAMBRICK. Advanced Mgmt v 25 n 1 Jan 1960 p 16-19. 
Analysis of two current schools of thought, namely, company 
policy approach, and employee relations guide approach; out- 
line of characteristics, advantages and disadvantages of two 
approaches; comparison of two methods. 


INDUSTRIAL REPORTS. See Engineering Writing. 
INDUSTRIAL RESEARCH. See Engineering Research. 
INDUSTRIAL TRUCKS 


See also Airports—Ground Equipment; Cranes; Electric Bat- 
teries; Materials Handling. 

Has Platform Truck Gone Out of Style? Matl Handling Eng 
vy 15 n 5 Feb 1960 p 66-7, 121. Powered platform trucks are 
basic handling tool and economical way to simplify movement 
of material; basic models are: rider types, walkie platform 
trucks, narrow aisle stackers, die and skid handlers; new 
developments and applications are outlined. 


Parke, Davis’ Cure for Truck Breakdowns, M.BERKO. 
Modern Matls Handling v 14 n 9 Sept 1959 p 122-3. Dividing 
maintenance responsibilities for battery powered industrial 
trucks among various crafts presented difficult scheduling 
problem, and was in addition only repair rather than preven- 
tive work; solution to problem was establishment of centrally 
loeated materials handling equipment repair shop in which 
preventive maintenance program could be carried out; pro- 
gram has reduced truck downtime and inereased materials 
handling efficiency. 


Two-Ton Reach Truck. Mech Handling v 46 n 6 June 
1959 p 317-26. Principal specifications relative to construc- 
tional, mechanical and operational features for tilting 16 
ft-mast 2-ton reach truck which permits driver to sit while 
operating machine; truck has greater structural rigidity, is 
capable of riding on rougher ground without loss of stability, 
has heavier chassis than previous 1-ton model and has reach 
mechanism extended bearing on chassis; applications to han- 
dling plywood, wallboards, swarf, and pallets. 


Accident Prevention. Industrial Trucks Designed for Safety, 
O.S.CARLISS. Safety Maintenance v 119 n 2 Feb 1960 p 
18-19, 22-3, 26-7. New safety designs include better lifting 
mechanisms, speed controls, brakes, better grouping of controls 
to reduce operator fatigue and automatic transmissions; spe- 
cific designations used on trucks for general purpose and 
hazardous use for fire safety; revised Safety Code suggested 
as valuable literature for users; proper maintenance and 
supervision of operating rules stressed. 

Diesel. See Diesel Engines—Perkins. 

Transmissions. See Hydraulic Control and Transmission. 


Wheels. Thumb-Nail Guide to Wheels and Casters. Modern Matls 
Handling v 14 n 10 Oct 1959 p 112-14. Salient features of some 
types of wheels and casters are described, as aid to matching 
type to application; five types of rubber tired wheels, one 
plastic wheel, and six all-metal wheels are discussed; rigid 
casters, shock-mounted and swivel casters also covered; in- 
formation derived from Engineering and Purchasing Plan- 
Books published by Caster and Floor Truck Manufacturers 

ssn. 

INDUSTRIAL WASTES 


See also Chemical Processes—Ion Exchange; Industrial 
Plants—Water Supply ; Sewage Treatment; Sewage Treatment 
Plants; Water Pollution; Water Treatment. 


Biological Aspects of Waste—Water Treatment, A.M.Mc- 
COMBIE. Can Mun Utilities vy 98 n 6 June 1960 p 80-1, 56, 
58, 60. Summary of present day knowledge on performance of 
aerobic and anaerobic bacteria in rivers and lakes; cycle of 
DO content in rivers; zone of degradation and zone of re- 
covery; animal (insect) and floral life in these zones; use of 
photosynthesis process by algae; role of analogous conditions 
in waste water treatment plants. 


Canadian Waste Disposal Technique, J.GRINDROD. Chem 
& Process Eng v 41 n 56 May 1960 p 176-7. New Canadian 
process, known as atomized suspension technique; method of 
effecting thermal separation of dissolved or suspended solids 
from liquids; used mainly for treatment of sewage sludge; 
applicable to treatment of many types of solutions and slurries 


in wide range of processes; prototype plant installed at 
Beaconsfield, Que. 


Deep Well Disposal of Industrial Wastes, R.F.SELM, B.T. 
HULSE. Chem Eng Progress v 66 n 6 May 1960 p 188, 140, 


See Railroads—Industrial. 


Air Pollution. 
Aircraft Plants. 


Analysis. 


Automobile Plants. 
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142, 144. Approval of regulatory agencies, municipal or state, 
is primary consideration when disposal well is proposed; 
general rules concerning pH, dissolved or entrained air or 
oxygen, contaminants, safeguards; well construction details; 
chemical incompatibility. 


Design Data for Biological Treatment of Combined Wastes, 
T.P.QUIRK. Sewage & Indus Wastes v 31 n 11 Nov 1959 p 
1288-1303. Results of laboratory-scale study conducted to deter- 
mine feasibility of employing activated sludge process to mix- 
ture of domestic sewage and several industrial effluents; 
studies were conducted to evaluate oxygen transfer properties, 
process loading-removal characteristics, oxygen demand rates, 
required detention times, and sludge handling characteristics ; 
example is presented for mixture of sewage, cereal effluent, 
and board mill wastes. 


Limitations of Sewage Treatment Plants in Handling Indus- 
trial Wastes, C.F.GURNHAM. Water Pollution Control Fed- 
eration—J v 32 n 2 Feb 1960 p 211-15. Discussion of cases 
when industrial wastes are not acceptable to municipal treat- 
ment plants; duty of industry to make them acceptable by 
special pretreatment; cooperation between industry and sewer 
authority. 


ORP Theory and Application, RLH.KKENNEDY. Indus Wastes 
v 5 n 2 Apr 1960 p 25-8. Paper explains fundamental knowl- 
edge on Redox potential and its measurement; applications in 
sewage and industrial waste treatment; ORP control of treat- 
ment of cyanide wastes with chlorine and hexavalent chro- 
minium with sulphur dioxide. 

Pollution Control Measure in Fermentation Industry, C.S. 
BORUFF. Chem Eng Progress v 55 n 11 Nov 1959 p 82-6. 
Through application of chemical engineering methods, fer- 
mentation industries have accomplished waste control by 
in-plant recoveries which now show profit; use of waste-to- 
product ratio to express treatment plant efficiencies ; problems 
and solutions in grain distilling, brewing, wine and brandy, 
and antibiotic industry illustrate recovery methods. 


Tracking Industrial Wastes, D.VOSHEL. Sewage & Indus 
Wastes v 31 n 11 Nov 1959 p 1335-9. Sampling and testing 
sewer system of Grand Rapids, Mich to locate concentrations 
of cyanide, copper, nickel or hexavalent chromium; pins of 
various colors on map of system, mark various concentrations ; 
comparison data provided by industries; careful release of 
toxic materials will make unnecessary any pretreatment by 
industries. 

Treatment Facilities for Photoengraving Industry, W.A. 
O’SHANA. Water Pollution Control Federation—J (formerly 
Sewage & Indus Wastes) v 32 n 1 Jan 1960 p 52-4. Introduc- 
tion of powderless etching machines in City of Los Angeles 
prompted reappraisal of treatment of wastes from this 
industry; it was found necessary that all pH waste from 
photoengraving operations be collected and treated in holding 
tanks before discharge to sewers; final pH of waste should 
be within range of 5 to 9; methods for providing this condi- 
tion. 


See Air Pollution. 


Phenolic Wastes from Aircraft Maintenance, 
G.W.REID. R.DAIGH, R.L.WORTMAN. Water Pollution Con- 
trol Federation—J v 32 n 4 Apr 1960 p 383-91. Laboratory 
and pilot studies show that phenol can be treated successfully 
by biological slimes in concentrations as high as 7500 mg/1; 
evaluation of use of rotating drum type plant for very high 
concentrations of phenol; trickling filters are not adequate for 
concentrated wastes; activated sludge treatment, using NRC 
standards, retention time, and sludge volume criteria, was 
successful for phenol concentrations up to 500 mg/1. 


See also Industrial Wastes—Electroplating Shops. 


Sampling and Flow Measuring Devices for Plant Surveys, 
P.B.HODGES. Indus Wastes v 5 n 1 Feb 1960 p 1-6. Problem 
of accurate and economical measurement of quality and 
quantity of various wastes from industrial plants; three new 
sampling devices described: one requiring no source of power 
at point samples are collected, another for deep sewers, and 
third for collecting separate sample for each shift. 


Industrial Waste Control in Ford Motor 
Company, F.J.KALLIN. Sewage & Indus Wastes v 31 no 
Sept 1959 p 1059-64. Company has in operation nine oil- 
waste treatment plants, two plating-waste, seven assembly 
plant-waste, and one combined waste treatment plants, and 
one underground disposal well; construction, equipment, and 
performance is outlined. 


Treatment of Industrial Process Wastes at Chrysler Cor- 
poration, A.R.BALDEN. Sewage & Indus Wastes v Bil a 
Aug 1959 p 934-40. 80 Chrysler plants have various treatment 
methods depending on location of plant and nature of receiv- 
ing waterways; process wastes include chromic acids, cleaners, 
spent pickle acids, cyanide, and oily wastes; typical flotation 
unit comprises 10,000 gal influent sump, 100,000 gal holding 
tank, 15,000 gal sludge tank, and 1500 gal reclaim oil tank ; 
experimental use of gas scrubber; use of sulphur dioxide of 
flue gas to lower pH was not economical. 


INDUSTRIAL WASTES—Continued 


Breweries. Reducing Brewery Wastes BOD by Bio-Oxidation 
Treatment, W.W.ECKENFELDER, C.G.BUELTMAN. Wastes 
Eng v 31 n 1 Jan 1960 p 16-20. Studies prove that brewery 
wastes can be treated successfully by activated sludge process; 
waste waters are amenable to biological oxidation; over 90% 
BOD reductions can be attained in aeration periods of 3 to 
6 hr; in some cases primary sedimentation is required; tend- 
ency of system is to reduce pH progressively with oxidation; 
description of portable bio-oxidation apparatus used; tables 
and graphs show results of tests. 


Canneries. Cannery Waste Disposal by Gerber Products, M.R. 
DIETZ, R.C.FRODEY. Compost Science vy 1 n 3 Autumn 1960 
p 22-5. Description of spray irrigation system used to dispose 
of cannery wastes at Fremont, Mich plant of Gerber Products 
Co; full scale installation used to spray water all year; 
results highly satisfactory. 


Cannery Waste Disposal by Spray Irrigation, H.MONSON. 
Compost Science v 1 n 1 Spring 1960 p 41-4. Description 
of spray irrigation method for disposal of liquid cannery 
waste; method is low in cost, reduces stream pollution, re- 
stores water to its source, and reduces water consumption ; 
it is more efficient during low stream flow when treatment 
is needed most, and corresponds to canning season; grass 
cover, important to successful spray irrigation, increases land 
Value. 


Gewinnung von Essigsaeure und Ameisensaeure aus Abwaes- 
sern der Zellstoff-Herstellung, D.F.OTHMER. Chemie-Ingen- 
ieur-Technik v 31 n 10 1959 p 673-4. Recovery of acetic acid 
and formic acid from cellulose-manufacturing effluents; acetic 
acid and formie acid which were previously lost in effluent 
from cellulose production can be recovered by extraction both 
with low-boiling and with high-boiling solvent. 


Chemical Plants. See also Air Pollution. 


Spray Irrigation of Wood Distillation Wastes, R.C.HICKER- 
SON, E.K.McMAHON. Water Pollution Control Federation 
—J (formerly Sewage & Indus Wastes) v 32 n 1 Jan 1960 p 
55-64. Chemical plant near Nashville, Tenn, produces charcoal, 
acetic acid, wood alcohol, and various wood oils and tars; 
table lists volume and characteristics of plant wastes, includ- 
ing ‘‘Lime Lee waste’? and “alcohol pot residues’; spray 
irrigation was found best suited for these high BOD wastes; 
greenhouse program is needed to determine suitable plants 
and quantity of waste which can be tolerated. 


Tars, Spent Catalysts, and Complexes as Petrochemical 
Waste Sources, J.T.GARRETT. Sewage & Indus Wastes v 31 
n 7 July 1959 p 841-5. Incineration; burial of wastes; direct 
discharge to streams; reclamation processes. 


Coal Mines. See Coal Mines and Mining—Drainage. 


Coal Preparation Plants. Application of Flocculants to Clarifica- 
tion of Coal Washery Waters, R.H.OLIVER, K.C.LIND- 
STROM. Mechanization v 24 n 3 Mar 1960 p 47-51. Thickener 
location ; choice of flocculents, their properties, uses and cost; 
preparation and testing of floceulents ; flocculation nomograms. 


Coke Plants. Treatment of Phenolic Effluents, D.A-HALL. 
G.R.NELLIST. J Applied Chem v 9 pt 11 Nov 1959 p 565-76. 
Following methods of disposal and treatment of phenolic 
liquors from coke oven plants are studied: direct use on froth 
flotation media in coal washing plant, chemical oxidation of 
phenols by ozone, biological oxidation, extraction of phenols ; 
recommended procedures to avoid contaminating water sup- 
plies. 

Cyanides. See also Industrial Wastes—Automobile Plants; In- 
dustrial Wastes—Metal Finishing Plants. 

Aerobie Metabolism of Potassium Cyanide, J.B.NESBITT, 
H.R.KOHL, E.L.WAGNER, Jr. ASCE—Proc v 86 (J Sanitary 
Eng Div) n SAl pt 1 Jan 1960 Paper n 2841 p 1-14. In 
activated sludge system, without mixed liquor suspended solids, 
in which CN served as only source of carbon and nitrogen, it 
was found that (1) more than 99% of CN was metabolized, 
(2) suspended solids were maintained, (3) approximately 98% 
of cyanide-carbon was converted to COs, and (4) from 75% 
to 90% of cyanide-nitrogen was converted to ammonia and 
nitrite. 

Automatic Controls Improve Cyanide Wastes Treatment, 
D.E.SOUTHWICK, J.F.RYAN. Wastes Eng v 30 n 9 Sept 
1959 p 490-1, 519. Development of flow-through batch process, 
and control system to automatically regulate addition of caustic 
soda and chlorine in accordance with changes in flow rate 
and concentration of cyanide wastes; use of two rubber 
lined tanks of 1100 gal capacity for primary and secondary 
treatment, each equipped with agitator which thoroughly 
mixes wastes and treatment chemicals; addition of caustic 
chlorine by recirculating method. 

Avgiftning avy cyanidavfall, R.SIETNIEKS. Jernkontorets 
Annaler v 144 n 4 1960 p 329-87. Cyanide waste disposal by 
auto-catalytic method described; ammonium sulphate is added 
and solution is kept just below boiling point; neither oxidizing 
agent nor introduction of air is necessary; main advantages 
of method are that decomposition of cyanide is complete and 
that no special apparatus is required; method is specially 
suitable for disposal of alkali cyanides, e.g. at heat treating 
plants. 
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Dairies. Spray Irrigation of Dairy Wastes, G.W.LAWTON, G. 
BRESKA, L.E.ENGELBERT, G.A-ROHLICH, N.PORGES. 
Sewage & Indus Wastes v 31 n 8 Aug 1959 p 923-33. Study 
of five milk processing plants in Wisconsin; various tables 
show data of plants, their waste water handling systems, ca- 
tion and anion content of wastes in mg/I], and chemical effects 
of spraying on soil; optimum rate of spray irrigation and 
of cation loading; winter irrigation; handling of hot wastes ; 
it is concluded that spray irrigation is practical, economical, 
and satisfactory method of disposal of dairy wastes. 


Drug Products Plants. Composting Waste Sludge from Phar- 
maceutical Manufacturing, A.J.GABACCIA. Sewage & Indus 
Wastes v 31 n 10 Oct 1959 p 1175-80. Pilot plant study was 
conducted at Pearl River, NY using new “Multi-Stage Com- 
posting” method; wastes come from processing of antibiotics, 
animal livers, stabling of animals, and from sanitary sewage 
of 4000 employees; equipment consisted of one cu yd wooden 
boxes, small forklift tractor, small front-end loader, and 
shredding machine; barn manures, wood sawdust, and finely 
divided phosphate rock added to waste; tests proved method 
practical. 

Electric Manufacturing Plants. Design and Treatment of Metal 
Processing Wastewaters, O.W.NYQUIST, H.R.CARROLL. 
Sewage & Indus Wastes v 31 n 8 Aug 1959 p 941-9. Conneaut 
Base Plant of General Electric Co, consumes monthly 50,000 
lb of mixed acid, 1000 gal of soluble oil, and uses 1.5 mg of 
water; city requirements limiting wastes in sewage; labora- 
tory and pilot scale treatment; design and construction of 
treatment facilities; automatic control of lime addition through 
continuous pH measurement; agitated retention tanks, wet 
well pumps, and vacuum filtration; cost of installation was 
$276,000. 


Electroplating Shops. See also Industrial Wastes—Automobile 
Plants; Industrial Wastes—Metal Finishing Plants. 


Process Detects Metal Buildups In Industrial-Waste Fluids. 
Iron Age v 186 n 19 Noy 10 1960 p 182-3. Process developed 
by Truck and Coach Div, Gen Motors Corp combines chemical 
and spectrographic methods of analysis for monitoring Cu, 
Zn, Cr, and Ni content of waste effluents that originate from 
plating operations; procedure of rapid sampling and rapid 
analysis is described which permits immediate corrective ac- 
tion to be taken whenever necessary. 


Toxicity of Selected Ions on Activated Sludge Treatment, 
E.Q.MOULTON, G.P.HANNA, Jr. Pub Works v 91 n 7 July 
1960 p 98-100. Report on laboratory pilot plant researches 
conducted by Ohio State University to determine effects of 
specific ions, found in chromium, copper, nickel, zinc, cyanide 
and cadmium plating industry wastes, on activated sludge 
process; results indicate ability of micro-organisms to recover 
their oxidative ability after initial inhibitory period; recovery 
and rate of recovery varied with ion types and concentration ; 
further studies are planned. 


Zur Analyse Galvanischer Abwaesser, A.von KRUSEN- 
STJERN, H.HARST. Metalloberflaeche v 13 n 10 Oct 1959 
p 315-16. Analysis of waste waters of electroplating industry ; 
comparison of colorimetric and classic methods of determining 
cyanide, chromium, iron, zinc, nickel, and copper components 
of waste waters; colorimetry, particularly with photoelectric 
measuring devices, is recommended for determinations on 
highly dilute solutions and for simultaneous analysis of several 
substances. 


Food Products Plants. See also Industrial Wastes—Canneries ; 
Industrial Wastes—Dairies ; Industrial Wastes—Packing 
Plants. 


Wastes from Processing of Corn Chips, R.PORGES. Water 
Pollution Control Federation—J v 32 n 2 Feb 1960 p 182-5. 
Study of corn chip plant showed that wastes originate pri- 
marily from soaking, grinding, and washing operations, and 
from cleanup; unit parameters, based on 1000 lb of corn 
processed, are: flow in gallons 2800, 5-day BOD 63 lb, and 
suspended solids 75 lb; easy calculation of discharged BOD 
by multiplying lost weight of residue of dry corn (weight of 
dry corn minus weight of finished corn chips) by factor 
0.565. 

Heat Treatment Shops. See Industrial Wastes—Cyanides. 

Incineration. See Industrial Wastes—Chemical Plants. 

Iron aie Steel Plants. See also Iron and Steel Plants—Water 
Supply. 

Industrial Waste Control—Mill Seale, D.Y.WALLACE. Iron 
& Steel Engr v 87 n 7 July 1960 p 75-7. Most effective ways 
for utilizing scale pits in recovery of mill scale; various 
methods to handle scale recovery are considered, such as more 
frequent cleaning of scale basins, baffling of scale basins, dry 
scale removal and drag removal of large scale from under 
ee and at furnaces, ete; industrial waste control of mill 
scale. 

Industrial Waste Treatment—Steel Plants, M.MORGAN. 
Iron & Steel Engr v 37 n 7 July 1960 p 67-74. Methods em- 
ployed by Youngstown District Works, US Steel Corp; sanitary 


sewerage flow from Ohio Works; treatment of acid pickle 


liquor waste; mill scale handling; blast furnace gas washer 
efluent; maximum use of recirculation. 
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Profitable Pickle Liquor Regeneration, A.E.DEMBITZ. Indus 
Wastes v 5 n 3 June 1960 p 50-2. New method of recovery 
and regeneration consists of concentration of pickle liquor 
and crystallization of ferrous sulphate monohydrate in multi- 
effect evaporator, roasting of ferrous sulphate, and generation 
of 98% sulphuric acid in contact acid plant; estimated 10% 
return on capital investment as profit; capital investment 
required to treat 100,000 gpd of 8.5% H2SOs and 13% FeSO, 
waste pickle liquor is $2,110,000; diagram of plant operation. 


Metal Finishing Plants. See also Industrial Wastes—Electro- 


plating Shops. 

Continuous and Batch Treatment of Industrial Wastes, 
E.F.DRUSCHEL, J.F.ZIEVERS, W.ZABBAN. Metal Finish- 
ing v 58 n 3, 4 Mar 1960 p 58-63, Apr p 66-70. Industrial 
waste treatment facilities at IBM Lexington, Ky, engineering 
laboratory for development of electric typewriters and related 
electronic office equipment; quantity and nature of wastes 
originating from plating, mechanical finishing, heat treatment 
and painting departments; design criteria and requirements 
of waste treatment; continuous treatment facilities; batch 
treatment; results discussed. 


Economies in Metal-Finishing Wastes Management, C.M. 
FAIR. Water Pollution Control Federation—J v 32 n 6 
June 1960 p 632-9. Wastes at General Electric’s Appliance 
Park plant at Louisville, Ky come from pickling, anodizing, 
and plating operations; chromium, cyanide, and acid-alkali, 
are collected and treated separately; 7.5 mgd plant pretreats 
industrial wastes for discharge into municipal sewers; use of 
three receiving basins, treatment tanks, and Parshall flume; 
reuse and sale of acids; cost of treatment is 18¢/1000 gal, 
including amortization. 


Toxie Effects of Metallic Ions on Sewage Microorganisms, 
G.W.MALANEY, W.D.SHEETS, R.QUILLIN. Sewage & Indus 
Wastes v 81 n 11 Nov 1959 p 1309-15. Study of effects of 
metallic ions on treatment performance; parameter for 
toxicity of various metallic ions was inhibition of oxygen 
uptake by sewage microorganisms in presence of various 
concentrations of ion tested; constant volume Warburg res- 
pirometer equipped with 125-ml flasks was employed; ions 
investigated were chromium, nickel, zine, copper, cadmium, 
and cyanide; test results are given. 


Treatment of Combined Finishing Wastes, A.G.WINGER. 
Metal Finishing v 57 n 11 Nov 1959 p 60-8. Ion exchange 
provides key to problem of handling toxic wastes in rinse 
water from nearly 20 different plating, anodizing, and metal 
finishing baths at Bristol, Tenn plant of Raytheon’s Missile 
Systems Division, where components for Navy’s Sparrow III 
are produced; system is believed to be first to handle all 
types of plating rinse wastes on combined basis; extraction 
of contaminants; processing regeneration wastes; supplemen- 
tary waste treatment system installed. 


Treatment of Trade Effluent at Wilmot-Breeden, Ltd., 
Bridgwater, K.G.ROBINSON. Metallurgia v 61 n 363 Jan 
1960 p 38-5. Construction and operation of compact effluent 
treatment plant at works situated in rural area where very 
tight limits on effluent quality were imposed; great effort 
made to install plant with maximum flexibility in view of 
variety in quantity and type of acid and alkaline effluents 
from metal finishing operations. 


Mines. See Coal Mines and Mining—Drainage; Mines and 


Mining—Drainage. 


Nuclear Power Plants. See Industrial Wastes—Radioactive 


Materials. 


Packing Plants. Packing House Waste Treatment, A.L.Van 


LUVEN. Indus Wastes v 5 n 2 Apr 1960 p 35-9. Results of 
10 yr of experience in Canada concerning packing house waste 
problems and recovery of saleable byproducts; evaluation of 
air flotation, recirculation, and atomized suspension tech- 
niques ; aspects of design, installation, and operation of pack- 
ing house at Winnipeg, Manitoba; split flow plant for pre- 
treatment before disposal to city sewer system. 


Separation of Solids in Anaerobic Contact Process, A.J. 
STEFFEN, M.BEDKER. Pub Works v 91 n 7 July 1960 p 
100-2. Full scale modified anaerobic waste treatment plant for 
packing plant wastes at Albert Lea, Minn was developed 
from pilot scale plant in three stages; after anaerobic con- 
tact, sludge is separated from liquid and returned to digesters 
to serve as seed for incoming wastes; treatment comprises 
degasification of digester effluent by vacuum or aeration 
method ; use of pilot flotation unit to determine effectiveness 
5 ed ol air flotation of sludge; oxidation ponds polish 
effluents. 


Paper and Pulp Mills. See also Pulp Manufacture—Waste 


Liquor Utilization. 


How Effective Is Chemical Treatment of Boar i 3 
Effuents? T.P.QUIRK. Wastes Eng v 31 a s Feb aoa 
82-5, 113. Results of field and laboratory investigations are 
presented concerning quantity and character of wastes, cor- 
relation of wastes loadings with tonnage production, and 
relative effects of various forms of chemical treatment on 
effluent quality; results show that biological treatment of 
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wastes would result in oxygen demand rates in exe 
_ d ess of those 
associated with treatment of domestic sewage. 


Largest Activated Sludge Plant for Pulp and Paper Wastes 
Will Treat Sewage from Three Towns. Wastes Ee ve el ae 
Apr 1960 p 196-201. 21 mgd plant at Westernport, Md, is 
owned by Upper Potomac River Commission; it is designed 
to handle wastes from pulp and paper industry, and also 
sewage from three nearby municipalities: pulp mill load 
represents 20 mgd and municipal load one mgd; plant con- 
sists of primary clarifier, four aeration tanks, two final clari- 
fiers, 45 ft diam sludge thickener, and 430 sq ft vacuum filter ; 
use of turbine aerators instead of air diffusers. 


Practical Approach to Utilization of Solids from Deinkin 
Mill Effluent, A-LH.NADELMAN, L.P.NEWTON. Tappi v 13 
nee Feb 1960 p 120-8. Chemical and physical characteristics 
of deinking mill sludge are reported; possible utilization of 
modified sludge as filler for paper and rubber goods and as 
building material is discussed; results of electrophoretic and 
flotation experiments are given. 28 refs. 


Solids Removal Practices in Southern Kraft and Newsprint 
Mills, H.F.BERGER. Paper Trade J v 143 n 38 Sept 21 
1959 p 42-5. Survey is based on visits to 15 mills in nine 
states; it appears that relatively short period sedimentation 
removes bulk of suspended solids, proper design and operation 
of facilities results in comparatively inexpensive treatment; 
sludge is generally disposed of on land; available capital 
and operating cost data are given; table shows practices for 
bleached and unbleached kraft and groundwood effluents. 


Sulfite Wastes Recovered—Stream Pollution Reduced. Wastes 
Eng v 30 n 9 Sept 1959 p 512-13. New sulphite chemical 
processing system which recovers byproducts for reuse, secures 
improved waste water characteristics in paper mill at Wis- 
consin Rapids, Wis; new method adds sodium sulphide to spent 
liquor in oxidizer, where it reacts with ligno-sulphonates to 
form noncorrosive thiosulphates; system eliminates added 
sulphide and spent liquor sulphite ion. 


Petroleum Refineries. Biological Decomposition of Naphthenic 
Acids in Refinery Effluent Stream, R.R.FERNER. World 
Petroleum Congress, Fifth—Proe New York, NY June 1959 
Sec VII p 31-9 (discussion) 39-41. Measures taken at Shell 
Haven Refinery, Great Britain, to dispose of effluent stream 
containing emulsified naphthenic acids; laboratory experi- 
ments with biologically active filter media indicated that 
naphthenic acids were in fact destroyed and further plant 
seale work confirmed practicability of disposing of whole 
of stream in admixture with domestic sewage. 


Field Trip to Treatment Works of New Refinery, J.D. 
FRAME. Sewage & Indus Wastes v 31 n 8 Aug 1959 p 967- 
81. 20,000 bpd refinery at Bronte, Ont, opened new plant for 
waste treatment which also enables recovery of several thou- 
sand barrels of oil monthly; 300 gpm average waste flow is 
treated by oil separator, equalization basin, flocculation- 
clarification tanks, aeration tanks, trickling filters, secondary 
clarifiers, sludge thickener, holding basin, and ozone tank. 


Flocculation and Flotation of Aqueous Refinery Wastes, 
P.W.SHERWOOD. Water & Water Eng v 63 n 762 Aug 1959 
p 378-81. New techniques for removal of oil from refinery 
waste water; gravity settling is no longer sufficient to meet 
legal requirements on oil content of disposable waste waters ; 
satisfactory oil removal can be achieved by use of chemical 
flocculation or by air flotation methods, which are applicable 
to treatment of wastes from other industries. 


Gaseous Effluents From Oil Refineries, D.J. HARDIE. Petro- 
leum Times vy 63 n 1622 Oct 9 1959 p 627-9. Gaseous effluents, 
burnt gases, hydrocarbons, are represented by odoriferous 
sulphur compounds, dusts, and aerosols; principles of control 
of each category of effluents. 


How Pollution Control Builds Good Public Relations, J.D. 
FRAME. Petroleum Refiner v 39 n 5 May 1960 p 169-71. Pol- 
lution control facilities at Cities Service Co’s new refinery 
in Trafalgar Township in Ontario; selection of site for 
refinery; prevention of air and water pollution; preservation 
of natural resources; installation of recirculated water sys- 
tem, sewer system, and chemical oxidation in waste treatment 
plant. 

Humble Attacks Pollution at Baytown, L.RESEN. Oil & Gas 
Jv 57 n 41, 42 Oct 5 1959 p 176-81, Oct 12 p 172-5. Baytown, 
Tex, refinery has crude-oil-charge capacity of 283,900 bbl per 
calendar day; refinery area is served by three main industrial 
sewer systems; reduction of flow, oil recovery, sour-water 
stripping, and spent chemicals treatment; outline of effluent- 
control program; prevention of air contamination. 


New Equipment Upgrades Refinery-Waste Treatment by 
Activated-Sludge Process, A.A.KKALINSKE. Oil & Gas J v 
57 n 52 Dec 21 1959 p 75-7. Activated-sludge treatment process 
applied to oxidize biologically organic compounds; use of 
turbine type mechanical aerators; modification of activated- 
sludge process by utilizing aerated lagoons; solids return 
from clarifier following such aerated lagoons, low-grade 
activated-sludge, or total oxidation type treatment. 


Oil Refinery Waste Treatment in Kansas, C.F.HODGKIN- 
SON. Sewage & Indus Wastes v 31 n 11 Nov 1959 p 1304-8. 
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Requirements of waste treatment affecting BOD, DO content 
and toxic substances in streams are cited; investigation 
methods applied in Kansas; progress in treatment achieved at 
12 plants is discussed. 


Pollution Control at Ferndale, Washington, E.K.DANIELS, 
J.R.LUTZ, L.A.CASTLER. Am Petroleum Inst—Proc v 38 
Sec 3 1958 p 282-92. Design and operation of processes used 
to control liquid and airborne wastes; refinery has six sepa- 
rate sewer systems to accommodatae various types of wastes; 
regeneration of alkaline solutions used in treating petroleum 
products; use of stripped hydrogen sulphide gases in spent 
caustic sulphiding tower; floating-roof tanks are used to con- 
serve hydrocarbons and reduce emissions to atmosphere. 


Treatment of Effluents in Petroleum-Chemical Industry, 
T.T.DAVIES. Petroleum Times v 63 n 1623 Oct 23 1959 p 
665-8. Sulphur removal, combustion of undesirable byproducts, 
nitrogen oxides removal, removal of airborne solids, disposal 
of liquid effluents, disposal of naphthenic acids, treatment of 
acid sludge, and of waterborne solids. 


Treatment of Phenols with Sewage, B.S.GRAVES. Water 
& Sewage Works v 106 n 12 Dec 1959 p 544-6. Investigation 
at treatment plant of refinery at Norco, La, shows how much 
phenol removal could be obtained in trickling filter plant 
criginally used only for treating 70 gpm domestic sewage; 
results show that, without utilizing full potential of system, 
110 Ib of phenol was removed per day without any effect 
on treatment plant. 


Unusual Refinery Unit Produces Phenol-Free Waste Water 
Using Ozone, R.A.LABINE. Chem Eng v 66 n 17 Aug 24 
1959 p 114-17. Flowsheet of 300 gpm waste disposal plant 
at Cities Service 20,000 bpd Trafalgar refinery at Bronte, 
Ont; plant features ozone for final phenol removal, improved 
aeration tank design for high biological-oxidation efficiencies, 
and maintenance of optimum temperature, 95 F, for biological 
phenol removal; incoming water from oil-water separator 
contains 55 ppm phenol; effluent to Lake Ontario contains 
0.012 ppm phenol. 


Waste-Water Aeration, B.V.PRATHER. Oil & Gas J v 57 
n 49 Nov 30 1959 p 78-80, 84, 86-91. Studies of aeration by air 
diffusion through water, spraying water through air, and 
pumping water over cascades; aeration of waste water in 
closely packed tower is successful in removing impurities; 
forced draft air flows countercurrent to waste matter. 


Phenols. See also Industrial Wastes—Aircraft Plants; Indus- 
trial Wastes—Coke Plants; Industrial Wastes—Petroleum 
Refineries. 


Ueber die Reinigung phenolhaltiger Abwaesser nach dem 
Asche-Luft-Verfahren, A.RIECHE, H.SEEBOTH, H.SEY- 
FARTH. Brennstoff-Chemie v 40 n 6 June 1959 p 194-8. 
Purification of phenol-bearing waste waters by means of ash 
and oxidation method; determination of adsorption and oxida- 
tion influence of ash and coal dust for purification of phenol- 
bearing water under conditions of aeration. Pt 1 and 2 
of paper published in Wasserwirtschaft-Wassertechnik 1958. 


Pickling Plants. See Industrial Wastes—Iron and Steel Plants; 
Industrial Wastes—Metal Finishing Plants; Pickling—Waste 
Utilization. 


Radioactive Materials. See also Jon Exchangers; Nuclear Re- 
actors—Accident Prevention; Water Pollution—Radioactive 
Materials; Water Treatment—Radioisotope Removal. 


Accident Preparedness in Reactor Waste Treatment, E.D. 
HARWARD. ASCE—Proc v 86 (J Sanitary Eng Div) n SA4 
July 1960 pt 1 paper 2543 p 1-11. Emergency evaluation 
procedures in case of accidental release of liquid radioactive 
waste from nuclear reactor are suggested; procedure should 
be adequate to cover worst situation as determined from re- 
actor safeguards report and analysis of plant systems involved ; 
table shows calculation of time of flow in hours downstream 
from reactor plant to water plant intakes at various river 
flows; effects of decay and dilution. 


Caleination of High-Level Wastes for Ultimate Disposal, 
R.F.DOMISH, E.J.TUTHILL, L.P.HATCH. Nucleonics v 17 
n 12 Dee 1959 p 76-9. Calcination with rotary ball kilns is 
feasible for disposing of processing wastes from aluminum and 
zirconium fuels; dust production, off-gases, corrosion and 
oxide leaching are not obstacles to practical, large scale plant ; 
single kiln systems, double kiln systems, corrosion tests, dust 
control, and oxide leaching and storage discussed; diagrams of 
calcination systems. 


Continuous Calcination of Aqueous Radioactive Waste Solu- 
tions by Radiant-Heat Spray Calcination, R.T.ALLEMANN, 
B.M.JOHNSON. Nuclear Eng & Science Conference, 6th, New 
York City, 1960—Preprint n 38 32 p. (Published by Engineers 
Joint Council, New York). Fixation of radioactive waste in 
stable solid media by means of calcination has been subject 
of considerable effort by AEC and by atomic energy establish- 
ments in other countries; calcination method which is adapta- 
tion of basic methods developed by W.H.GAUVIN for pyroly- 
sis of sulphite liquors in paper industry is described. 


Control of Radioactive Pollution of Animas River, E.C. 
TSIVOGLOU, M.STEIN, W.W.TOWNE. Water Pollution Con- 
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trol Federation—J v 32 n 3 Mar 1960 p 262-87. Surveying 
stations measured pollution caused by plant at Durango, Colo, 
processing 500 tpd uranium ore; test results on radioactivity 
found in river, in water supplies, milk, vegetables, in aquatic 
biota, etc, are given; considerations on human exposure; 
agreement with mill to treat wastes at plant; it appears that 
large part of radium in river comes not from mill, but from 
radium deposits in valley. 

Design Principles for Underground Salt Cavities, SSSERATA, 
E.GLOYNA. ASCE—Proc v 86 (J Sanitary Eng Div) n SA3 
May 1960 Pt 1 Paper n 2468 p 1-21. Design principles for 
construction of salt cavities as containers for high level radio- 
active waste; studies on reduction of cavity volume, develop- 
ment of plastic zone, and stress redistribution around cavity 
as functions of cavity depth, strength of salt, and physico- 
chemical effects of waste; structural equilibrium equations 
for designing cavity. 

Disposal of Radioactive Liquids from Nuclear Powered 
Ships, J.M.SMITH, Jr. Sewage & Indus Wastes v 31 n 11 
Nov 1959 p 1323-6. Discussion of types of reactors and types 
of wastes from nuclear powered ships; problems of disposal 
in harbors and coastal waters, in outer continental shelf, 
and in open sea; it is concluded that wastes expected from 
water-type reactor systems are such that in most cases intel- 
ligent use of sea for direct disposal is permissible. 


Disposal of Radioactive Wastes Into Coastal Waters, H.J. 
DUNSTER. Nuclear Energy Engr v 13 n 138, 139 Nov 1959 
p 540-8, Dee 588-92. Nov: Experimental discharges of radio- 
activity have been made from Windscale Works to coastal 
waters off Cumberland for five years; samples of fish, seaweed, 
sea bed and shore sand have been regularly assessed; results 
of program summarized; conclusion is that maximum 
permissible discharge rate is not less than 20,000 curies/mo 
of total activity. Dec: Additional tabular and other data; 
conclusion that rate may be safely raised to 100,000 curies/mo. 


Economics: Waste Problem. Power Reactor Technology v 3 
n 4 Sept 1960 p 1-11. Whether economic and other problems 
of waste disposal may eventually limit amount of nuclear 
power generated is important question of long range signifi- 
cance; present information indicates that answers will ulti- 
mately be favorable; status of waste disposal problem based 
on reports by AEC, and by Joint Congressional Committee on 
Atomie Energy covering magnitude and time scale, ultimate 
disposal of high level wastes, utilization of wastes, sea dis- 
posal, and low level wastes are reviewed. 8 refs. 


Effect of Pressure and Temperature on Cavities in Salt, 
K.E.BROWN, F.W.JESSEN. J Petroleum Technology v 11 n 
12 Dee 1959 (TP8097) p 3841-5. It is feasible to store atomic 
reactor fuel wastes in salt dome cavities when differential 
pressure acting on cavity does not exceed 3000 psi and tem- 
perature is less than 400 F; tests were conducted on 2 in. 
cylindrical cavity contained in 6 in. long x 6 in. diam salt 
core; cavity exhibited stability under pressures up to 3000 
psi and temperatures to 300 F; initial movement of salt was 
observed at all pressures. 


Electro-Deionisation through Packed Bed, E.GLUECKAUF. 
Brit Chem Eng v 4 n 12 Dee 1959 p 646-51. Theory, design 
and optimum operating conditions of deionizer for treatment 
of dilute radioactive wastes; principle involved is that solution 
passes through bed of mixed exchanger material, which is 
held between two membranes; it is shown that deionized 
water should be obtainable with electro-deionization unit at 
cost which could compare favorably with that of discontinuous 
mixed-bed deionization. 


Etude de la solidification des boues radioactives, R.BON- 
NIAUD, P.COHEN. Energie Nucleaire v 2 n 1 Jan-Feb 1960 
p 22-6. Solidification of radioactive sludges; review of methods, 
of which cementation appears to be simplest procedure; activ- 
ity loss by immersion in water; decrease in rate of leaching 
by water achieved by addition of sodium silicate to cement 
composition ; encasing of sodium silicate. 

Feasibility of Radioactive Waste Disposal in Shallow Sedi- 
mentary Formations, J.W.WATKINS, F.E.ARMSTRONG, R.J. 
HEEMSTRA. Nuclear Science & Eng v 7 n 2 Feb 1960 p 
133-43. Analysis by US Bur of Mines on injection of radio- 
active liquid wastes into shallow, permeable, sedimentary rock 
formations ; suggested methods of disposal, geographical 
influences, and factors pertaining to shipping of liquid and 
solid radioactive wastes are discussed; geology of shallow 
and stratigraphically isolated sandstone lenses and shoestrings 
common to midcontinental United States is considered. 


Fission Product Waste from Reactors—Processi i 
Active Solutions, T.V.HEALY. Brit Chem ied eee 
Oct 1959 p 538-42. Survey of types of highly active wastes 
and waste solutions, effect of waste composition on its sub- 
sequent treatment, treatment of waste from natural uranium 
research, integration of Cs and Sr _ removal in disposal 
scheme, and methods of handling highly active materials, 1 


Glass for Disposing of Fission Products L.C.W 
Glass Industry v 41 n 5 May 1960 p 264-7, 292. ood Sa 
Method of incorporating fission products into "glass, for 
disposal, has been devised by Atomic Energy of Canada 
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Ltd, and details are given; glass immobilizes fission products 
to high degree even if it is immersed in water; rate of 
leaching is increased if temperature jinereases or if glass 
devitrifies, but both these effects can be prevented; glass can 
be stored in dry location with negligible risk; safety of 
burial in ground is under investigation. 

‘Hot’ Question—What to do with Nuclear Waste? Can 
Chem Processing v 43 n 7 July 1959 p 60-2. Problems of 
disposing of gas and liquids are examined; Chalk River solu- 
tion comprises incorporating fission products into glass having 
minimal leaching (1 ppm/yr) then mixing lime and nepheline 
syenite which is pelletized by tumbling with 10% weight water, 
pellets are then placed in crucible with radioactive waste 
solution, dried, melted to glass and then placed in concrete 
lined trench which is then covered with sand and concrete; 
economics. 

tl trattamento dei rifiuti radioattivi liquidi nel laboratorio 
di radiochimiea del CISE, E.CERRAI, A.SCARONI, C. 
TRIULZI. Energia Nucleare v 7 n 9 Sept 1960 p 630-7. 
Procedure for decontaminating CISE radiochemical laboratory 
liquid wastes; treatment is fully described; decontamination 
value is given when radioactive substance is present alone 
in liquid and when mixed with extraneous chemicals as organic 
solvents, detergents, indicators, chelating agents, etc; labora- 
tory apparatus used for treatment is described. 


Incorporation of Fission Products into Glass for Disposal, 
A.R.BANCROFT. Can J Chem Eng v 38 n 1 Feb 1960 p 
19-24. Method being studied at Chalk River; nepheline syenite 
(rock containing Na, K and Al silicates) fluxed with up to 
30% by weight of lime, is used as base for glass; nitric 
acid solution of fission products is added to pelletized mixture 
of solids; method of processing and results obtained. 


Installation de contréle continu de la radioactivité B d’eaux 
résiduaires, M.BOISSEAU, P.COHEN, G.WORMSER. Energie 
Nucléaire v 2 n 3 May-June 1960 p 160-5. Continuous control 
installation for B-activity of waste liquids at hot laboratory 
of Saclay; sensitivity of apparatus is 2x10-¢ MC/cm® for 
Sr-90 and Y-90; two yr experience. 


— 

Laboratory Studies of Removal and Segregation of Fission 
Products from Reactor Wastes, H.L.KRIEGER, A.S.GOLDIN, 
C.P.STRAUB. Water Pollution Control Federation—J v 32 n 
5 May 1960 p 495-504. Tables show results of treatment of 
simulated acid aluminum nitrate fuel processing waste with 
cesium-potassium alum coerystallization and strontium-barium 
sulphate coprecipitation methods; all of long-lived hazardous 
per products can be removed by combination of these two 
methods. 


Nuclear Graveyards. Engineering v 190 n 4981 Oct 21 1960 
p 548. Announcement in October that French Government 
intended to dispose of 6500 drums of radioactive waste into 
sea between South of France and Corsica has brought out 
complexity of problem; basie considerations in selection of 
method for radioactive waste disposal, principles of waste 
management, and seven methods of disposal including storage 
for reprocessing, are discussed. 


Problemi presentati dagli scarichi di impianti nucleari, E. 
CERRAI. Energia Nucleare v 7 n 9 Sept 1960 p 581-9. Prob- 
lems of liquid effluents from nuclear plants; survey of seven 
contributions which constituted session at Symposium held 
in Milan May 1960. 


Problems in Radioactive Wastes Disposal, R.J.KOLTZBACH. 
Indus Wastes v 5 n 1 Feb 1960 p 21-3. Growing problem of 
disposal; storage of high radiation level corrosive wastes in 
tanks for 50 yr or more is serious problem; disposal in salt 
deposits is most promising method for near future; sea dis- 
posal is not satisfactory because of unpredictable dilution 
performance; qualitative separation and separate disposal 
of high half-life wastes, gas problems. 


Radioactive Waste Disposal, R.J.EKINEIGL, G.BE.LEAR. 
Military Engr v 52 n 346 Mar-Apr 1960 p 117-18. Survey 
of safety aspects, current practice involving three types of 
wastes: solid, gas, and liquid, and new methods including 
research in solid fixation, fixation in montmorillonite clay 
and fixation into silicate glass. 


Radioactive Waste Disposal from Nuclear Powered Ships. 
National Research Council—Publ 658 1959 563 p. Report is 
evaluation of routes by which radioactivity introduced by 
normal operation of nuclear ships would return to man; 
concentration by marine organisms of significant isotopes, 
and processes of dispersion and permissible rate of introduc- 
tion of waste materials into various subdivisions of marine 
environment are considered; two principal sources of waste 
are anticipated as arising from primary coolant and spent 
ion exchange resins. 23 refs. 


Radioactive Waste Disposal into Atlantic and Gulf Coastal 
Waters. National Research Council—Publ 655, 1959 87 Y, 
$1.00. Use of selected coastal areas for disposal of low level 
radioactive wastes has been studied, with objective of estimat- 
ing rate of return of radioactive substances to man; present 
method of packaged disposal is estimated to provide 10 yr 
containment, sufficient for normal decay below hazardous levels 


Rolling Mills. 


THE ENGINEERING INDEX—1960 


657 


INDUSTRIAL WASTES—Continued 


of all radioisotopes, with exception of Sr-90, Cs-137, and Co- 
60; 28 possible disposal sites have been selected. 13 refs. 


Radioisotope Wastes Handling, H.G.SWOPE. Sewage & 
Indus Wastes v 81 n 10 Oct 1959 p 1191-6. Various uses of 
radioisotopes are discussed; in future, regular analysis of 
radioactivity may become as important in water works opera- 
tion as bacteriological analyses and as important in sewage 
plants and in stream surveys as biochemical oxygen demand 
determination ; at Argonne laboratory, Lemont, Il, radio- 
active wastes are treated by filtration, flocculation, ion ex- 
change, or by evaporation; concentrated wastes are sent to 
Oak Ridge National Laboratory for burial. 


_ Sampling Flowing Liquid Wastes for Radioactivity Monitor- 
ing, J.M.RUDDY. Air Conditioning, Heating & Vent v 57 n 9 
Sept 1960 p 63-7. Purpose, methods, equipment and design 
criteria are described for sampling flows varying from small 
and intermittent, as at effluent of laboratory building, to 
large and continuous, as at sewage disposal plant; data are 
given for quantities of liquid wastes which might be expected 
from various types of laboratory buildings. 


Seavenging Radionuclides in Substitute Ocean Water, J. 
ROSINSKI, C.T.NAGAMOTO. Indus & Eng Chem v 52 n 5 
May 1960 p 429-32. Scavenging system formed by oxidation- 
reduction reaction between potassium permanganate and 
ferrous sulphate removed most suspended radioactive isotopes 
successfully; main difference between experiments in labora- 
tory and actual conditions in sea currents is in concentration 
of radioactive hydrosols; substitute ocean water with heavy 
metals was used in all experiments. 


Some Bentonite Clays for Decontaminating Water Con- 
taining Radioactive Cesium and Strontium, E.CERRAJI, A. 
SCARONI, C.TRIULZI. Energia Nucleare v 7 n 4 Apr 1960 p 
253-9. Some types of Italian clay investigated; operating 
conditions have been studied concerning effect of solution pH 
on decontamination, required amount of adsorbent material 
and composition and influence of natural salts contained in 
tap water; two kinds of materials considered were ordinary 
bentonite (Sodium Bentonite and Calcium Bentonite) and 
special activated products (Morillo sigma L and Morillo sigma 


Thermal Considerations in Storage of Radioactive Wastes 
in Salt Formations, R.S.SCHECHTER, E.GLOYNA. Sewage 
& Indus Wastes v 31 n 10 Oct 1959 p 1165-74. Methods for 
estimation of heat generation within waste in underground 
storage; mathematical model for computation; portion of heat 
dissipated into surroundings by conduction and portions of 
latent heat and sensible heat are considered; it is concluded 
that waste should be diluted to reduce temperature rise; 
temperatures are sensitive to changes in values of physical 
parameters; excessive temperature increases appear in cavities 
of over 60 ft diam. 


Treating and Disposing of Radioactive Wastes, W.J. 
GEORGE. Chem Eng v 66 n 25 Dec 14 1959 p 151-60. Report 
dealing primarily with disposal of high-level radioactive 
liquid wastes from chemical processing of spent reactor fuels; 
ways to treat wastes: evaporation, fixation on solids, precipi- 
tation, ion exchange, calcination; tabular data, 47 refs. 


Utilisation d’un dispositif experimental de rejet dans le sol 
au C.E.N. de Saclay, R.AMAVIS, J.VACCAREZZA. Energie 
Nucléaire v 2 n 8 May-June 1960 p 166-80. Utilization of ex- 
perimental device for soil disposal at CEN of Saclay; results 
of laboratory and field percolation tests; satisfactory extra- 
polation obtained with homogeneous soil. 


Verarbeiten und Ablagern radioaktiver Abfaelle von Kern- 
reaktoren, W.POHLIT, B.RAJEWSKY. VDI Zeit v 101 n 36 
Dec 21 1959 p 1751-67. Processing and disposal of radioactive 
waste of nuclear reactors; contamination, its sources, extent, 
and ways of combating it reviewed. 58 refs. 


Waste Disposal. Reactor Fuel Processing v 3 n 2, 3 Apr 
1960 p 40-3, July p 38-45. Apr: Review of recent developments 
covers Soviet report on mechanism of adsorption on natural 
materials which deals specifically with conditions for adsorb- 
ing Sr-89 by montmorillonite; Hanford radiant heat calciner 
discussed; brief note on solvent-extraction method of recovery 
of specific isotopes. 12 refs. July: Uranium milling wastes 
and their reduction to solids by adsorption on natural mate- 
rials, and by calcination; final disposal methods cover sea 
disposal, ground disposal, and disposal into salt formations ; 
hazard evaluation of tank storage. 


Waste Treatment of Shippingport Reactor, J.R.LaPOINTE, 
W.J.HAHN, E.D-HARWARD, Jr ASCE—Proc v 86 (J Sanitary 
Eng Div) n SA3 May 1960 Pt 1 Paper n 2481 p 129-47. Design 
of PWR radioactive waste disposal system; average of 23,000 
gal/mo is discharged from reactor plant; tables summarize 
quantities and sources of liquid wastes and estimated fission 
and corrosion product activities of reactor coolant; use of 
evaporation and ion exchangers to remove nonvolatile fission 
products, plus gas stripper to remove microscopic amounts 
of volatile fission products. 


See Industrial Wastes—Iron and Steel Plants; 
Industrial Wastes—Tube Mills. 
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Sugar Factories. Pollution Abatement in Sugar Industry of 
Louisiana, A.G.KELIER, H.K.HUCKABAY. Water Pollution 
Control Federation—J v 32 n 7 July 1960 p 755-60. Descrip- 
tion of cane sugar processing and of geographical, social, and 
economic factors involved; Louisiana Sugar Producers Waste 
Control Council formed by eight sugar mills is conducting 
studies of factory effluents; table draws typical data on volume 
and character of wastes and reduction measures adapted; 
considerable savings were achieved by use of better separators 
in evaporation process. 

Tanneries. High-Lime Tannery Wastes Cause Sewer Incrusta- 
tion, A.C.BOLDE, B.L.ROSENTHAL. Wastes Eng v 31 n 83 
Mar 1960 p 150-1, 166-7. Tannery at Danvers, Mass, discharges 
tannery wastes directly into municipal sewers, and beamhouse 
wastes through settling tank; investigation showed that in- 
crustation in sewers was caused by calcium; carbonation of 
tannery waste to pH 9.0 or lower, using flue gas, removed most 
of calcium; carbonation should be followed by settling. 

Textile Mills. Latest Word on Low-cost Mill-Waste Disposal. 
Textile World v 110 n 6 June 1960 p 71-5. Emphasis is on 
discharge of mill and dyehouse wastes into streams; sugges- 
tions are made for handling waste by cutting waste volume, 
changing process, separating wastes, building aeration sys- 
tem, or using bisorption system. 

Toxicity. See Industrial Wastes—Electroplating Shops; In- 
dustrial Wastes—Metal Finishing Plants; Water Pollution. 
Tube Mills. Copper and Brass Tube Mill Wastes Treatment, J.S. 
BETHEL, Jr, C.N.SAWYER, C.Y.HITCHCOCK, Jr. Boston 
Soe Civ Engrs—J v 47 n 1 Jan 1960 p 39-55. Wastes at plant 
near Housatonic River, Conn, contain 50 ppm each of copper 
and zine, 150 ppm of sulphuric acid and pH of about 2.5; 
differences in ionic species and concentrations; laboratory 
investigations on optimum pH, speed of mixing for floccula- 
tion, settling characteristics of sludges, and clarifier overflow 
rates; description of 400 gpm treatment plant with equalizing 

lagoon, mixing tank, clariflocculator and pump. 

INDUSTRIAL WATER TREATMENT. See Feedwater Treat- 
ment; Water Treatment, Industrial. 

INERT GAS WELDING. See Welding, Electric Arc—Inert Gas. 

INERT GASES. See Gases—Inert. 


INERTIAL GUIDANCE. See Air Navigation—TInertial ; 
kets and Missiles—Control; Space Vehicles—Control. 


INFLAMMABLE MATERIALS. See Flammable Materials. 
INFLATABLE SATELLITES. See Satellites—Inflatable. 
INFORMATION RETRIEVAL. See Literature—Searching. 
INFORMATION SERVICES. See Literature. 
INFORMATION THEORY 


See also Automatie Control; Computers ; Cybernetics ; Electric 
Communication; Facsimile; Radar; Radio Communication ; 
Radio Engineering; Speech; Statistical Methods; Telemeter- 
ing; Telephone. 


Roc- 


Analiza sygnalow impulsowych, S.JUDYCKI. Rozprawy 
Elektrotechniezne v 5 n 1 1959 p 1-52. Analysis of pulse sig- 
nals; methods for calculation of signal quantities for dif- 
ferent combinations of pulse arrangements in signal, with 
respect to number of pulses in signal and with respect to 
number of pulses of specific qualities. (Hnglish summary). 


Analysis of Binary Signal Receiving Circuit, K.A.MESH- 
KOVSKII. Telecommunications n 12 1958 p 1219-28. (English 
translation of Elektrosvyaz). It is shown that, with inter- 
ferences of normal flucuating type, noise factor of communica- 
tions system using given reception circuit is generally lower 
than when using ideal receiver for complicated signals with 
same codes; fundamental inadequacy of potential noise factor 
of communications circuit as whole, when using “‘ideal’’ binary 
signal receiver circuit. 


Asymptotic Distributions of Estimators of Amount of trans- 
mitted Information, Z.A.LOMNICKI, S.K.ZAREMBA. Infor- 
mation & Control v 2 n 3 Sept 1959 p 260-83. Theory of 
estimating amount of information passing through channel 
on basis of sample; determination of asymptotic distributions 
when statistical structure of information source is known and 
when it is unknown; examples of separable systems. 18 refs. 


Besfil’trovye metody analiza statsionarnykh  sluchainykh 
protsessov, A.F.BELETSKIIJ. Elektrosvyaz v 13 n 9 Sept 
1959 p 60-5; see also English translation in Telecommunica- 
tions n 9 1959 p 1010-18. Filterless methods for analysis of 
stationary random process spectra; methods discussed are 
based on Fourier approximation of frequency dependence of 
spectral density, in frequency range where average output is 
not negligibly small; variants of mathematical models. 


Binarnye nakopitel’nye sistemy s dvukhporogovymi analiza- 
torami, A.E.BASHARINOV, B.S.FLEISHMAN, M.A.SAMOKH- 
INA. Radiotekhnika i Elektronika v 4 n 9 Sept 1959 p 
1419-26; see also English translation in Radio Eng & Elec- 
tronics v 4 n 9 1959 p 7-19. Binary storage systems with two- 
level analyzers for signal detection in noise; analytical and 
experimental data for distribution of length of storaging 
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process; correlations for selection of optimum discretion 
threshold, in case of low intensity Rayleigh fluctuation sig- 
nals; “loss” estimation of binary system. 


Class of Codes for Signaling on Noisy Continuous Channel, 
J.L.KELLY, Jr. IRE—Trans on Information Theory v IT-6 
n 1 Mar 1960 p 22-4. Class of codes described consists of block 
codes in which code words can be computed from much smaller 
set of generators; it is shown that codes of this type exist 
which will yield arbitrarily small error rates at any signaling 
rate below channel capacity. 


Class of Definitions of “Duration” (or “‘uncertainty”) and 
Associated Uncertainty Relations, M.ZAKAI. Information & 
Control v 3 n 2 June 1960 p 101-15. New class of definitions 
for time duration and bandwidth in terms of LP spaces; 
derivation of their properties and associated uncertainty 
relations; applications in probability distribution of shot noise 
and in beamwidth-aperture width product in antenna theory. 
14 refs. 


Class of Systematic Codes for Non-Independent Errors, 
N.M.ABRAMSON. IRE—Trans on Information Theory v 
IT-5 n 4 Dec 1959 p 150-7. Class of systematic codes is de- 
seribed which will correct all single errors and all double 
errors which occur in adjacent digits; these codes use signifi- 
eantly fewer checking digits than codes which correct all 
double errors; because of inherent irregularities in their struc- 
ture, these codes can be instrumented in simple fashion. 


Codes for Correction Of ‘‘Clustered’”’ Errors, S.H.REIGER. 
IRE—tTrans on Information Theory v IT-6 n 1 Mar 1960 p 
16-21. Method described which permits systematic construction 
of codes capable of error-free transmission, provided errors 
occur in “clusters” of limited duration; method is valid for 
error clusters of any prescribed duration; codes are relatively 
easy to implement and decoding operations are straightfor- 
ward; specific examples; applications to teletype transmission. 


Conversion Chart—Decimal to Binary to Gray Code, J.G. 
KOCH. Electronic Industries v 19 n 8 Aug 1960 p 115. Chart 
simplifies conversion of decimals to binary and/or gray-code; 
linear presentation of code disk is used in manner analogous 
to analog-digital converter. 


Decoding Methods For Non-Uniform Binary Codes, D.A. 
NOVIK. Telecommunications n 5 1959 p 455-68. English trans- 
lation of article indexed in Engineering Index 1959 p 650 
from Elektrosvyaz May 1959. 


Design Methods for Maximum-Distance FError-Correcting 
Codes, J.E.MacDONALD. IBM J Research & Development v 
4 n 1 Jan 1960 p 48-57. Theoretical study of upper bound for 
minimum distance between code points in error-correcting 
codes for combating noisy transmission channels; construction 
methods; description of 16 codes. Bibliography. 


Effective Sampling Rates for Signal Detection; or Can 
Gaussian Model be Salvaged? I.J.GOOD. Information & Con- 
trol v 3 n 2 June 1960 p 116-40. Discussion of utility of Gaus- 
sian model in signal/noise problems; with assumption of 
effective sampling rate that cannot be exceeded, Gaussian 
peer is considered justifiable; analysis of spectral densities. 

refs. 


Error Detecting and Correcting Binary Codes’ for 
Arithmetic Operations, D.T.BROWN. IRE—Trans on 
Electronic Computers v EC-9 n 3 Sept 1960 p 333-7. Codes 
described make possible detection and/or correction of errors 
committed by arithmetic element of computer; in addition, 
messages can be coded and decoded and errors detected and 
corrected by arithmetic procedures; codes are thus useful for 
data transmission as well as for computation. 


Geometricheskoe postroenie optimal’nykh kodoy, B.M.PUSH- 
NOI, Elektrosvyaz v 13 n 10 Oct 1959 p 3-12; see also Eng- 
lish translation in Telecommunications n 10 1959 p 1047-61. 
Geometric structure of optimum codes; possibilities of con- 
structing codes of increased noise immunity; it is shown that 
points of optimum code signals coincide with vertices of cer- 
tain perfect solids; examination of some imperfect solids, 
bs + geal of which may serve as points of optimum code sig- 
nals. 


Group Codes for Prescribed Error Patterns, R.T.CHIEN. 
IRE Int Convention Ree v 8 pt 4 (Automatic Control, Infor- 
mation Theory) 1960 p 125-34. If group eode can be con- 
structed for any pattern, transformation technique will give 
group codes for all error patterns in same class; for any 
error pattern, necessary and sufficient condition for existence 
of correcting group code is given; procedure for constructing 
group codes are illustrated for patterns which fulfill condi- 
tion, 


Information Content of Nonsequential Messages, B.R.JUDD, 
N.S.SUTHERLAND. Information & Control v 2 n 4 Dee 1959 
p 815-32. Theoretical study of how much information is trans- 
mitted over channel between source and receiver when there 
is no correlation between order of symbols sent and order 
received; calculation of information transmitted in recall 
and recognition tasks in psychological experiment. 


Information Handling, G.GUANELLA. Brown Boveri Rev 
v 46 n 11/12 Nov/Dec 1959 p 681-98. Role of information 
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techniques; basic diagram of communication system; com- 
position of discrete message and composite messages ; trans- 
mission noise and information volume; entropy of informa- 
tion source; example of transmitter-receiver station | with 
automatic supervision and changeover to standby; avoidance 
of interruptions and errors in transmission. 


Informational Content of Mechanisms and Circuits, H. 
JACOBSON. Information & Control v 2 n 3 Sept 1959 p 
285-96. Methods for calculating information content (com- 
plexity) of interacting systems of parts in mechanisms and 
circuits, including electronic devices; examples of calculations 
of complexity; methods, which describe self-reproducing sys- 
tems, can also be applied with generality to any mechanism 
or circuit. 


Investigation of Sampling Measurement of Time Varying 
Random Signals through Information Theory, Y.ISHII. Tokyo. 
Univ—Aeronautical Research Inst—Report n 350 Feb 1960 
p 1-16. Quantitative method of analysis is developed by deriv- 
ing formula which gives average information amount per 
unit time obtained through sampling measurement of Gaus- 
sian random signal; order of increase of information amount 
vs sampling frequency is examined and interpreted from 
physical points of view; comparison between sampling and 
continuous measurement of signals. 


K voprosu o tochnosti parametrov kolebaniya, iskazhennogo 
gaussovoi pomekhoi maloi intensivnosti, B.A.DUBINSKII. 
Radiotekhnika i Elektronika v 4 n 12 Dec 1959 p 1977-84. 
Accuracy of parameter measurements of oscillations distorted 
by small Gaussian noise; expression for matrix of secondary 
moments of parameter errors; expression is generalization 
of that by V.A.KOTEL’NIKOV for case where special sec- 
ondary oscillations are non-orthogonal functions, according 
to their parameters; example of matrix calculation for sinu- 
soidal signals. 


Metody sinteza kodovykh kolets, A.N.RADCHENKO. Radio- 
tekhnika i Elektronika v 4 n 11 Nov 1959 p 1788-95. Methods 
of code ring synthesis; effective methods for construction of 
A-type rings are suggested along with techniques of obtaining 
special code rings, including B-type rings. 

New Group of Codes for Correction of Dependent Errors in 
Data Transmission, C.M.MELAS. IBM J Research & Develop- 
ment v 4 n 1 Jan 1960 p 58-65. Error-correcting codes for 
binary data transmission for efficiently correcting any num- 
ber of multiple-error patterns including those caused by noise 
bursts; application where only even number of bits is likely 
to be corrupted by noise impulse. 

O nekotorykh sposobakh obrabotki fluktuiruyushchikh sig- 
nalov v dvukhkanal’nykh sistemakh, Y.B.CHERNYAK. Radio- 
tekhnika i Elektronika v 4 n 12 Dec 1959 p 1967-76. Some 
methods of treating fluctuating signals in double channel 
systems; problems relating to signal detection in receiving 
system, when amplitude increase is linear, amplitudes are 
selected by maximum condition, and when processing is close 
to quadratic increase of amplitudes. 


O potentsial’noi pomekhoustoichivosti pri zamiraniyakh 
signala, L.M.FINK. Radiotekhnika v 14 n 9 Sept 1959 p 3-12; 
see also English translation in Radio Eng vy 14 n 9 1959 p 
1-14. Potential noise stability during signal fading; optimum 
criterion of unique reception of discrete messages during fluc- 
tuation noise, when signal is subject to Rayleigh fading; cal- 
culation of minimum error possibility as function of signal- 
to-noise ratio. 


O propusknoi sposobnosti kanaloy s bol’shim chislom luchei, 
B.S.TSYBAKOV. Radiotekhnika i Elektronika v 4 n 9 Sept 
1959 p 1427-33; see also English translation in Radio Eng & 
Electronics v 4 n 9 1959 p 20-9. Carrying capacity of channels 
with great number of paths, in presence of additive Gaussian 
noise; simple expression for carrying capacity in case of equal 
distribution of spectral noise density. 

O_ skhemakh  korrektoroy binarnykh  signalov, V.M. 
OSTIANU. Avtomatika i Telemekhanika v 21 n 5 May 1960 
p 615-23; see also English translation in Automation & Re- 
mote Control v 21 n 5 May 1960 p 426-31. Binary signal cor- 
rector schemes; structural formulas of corrector by M.A. 


GAVRILOV, R.R.VARSHAMOV and R.W.HAMMING: devel- 
opment of new corrector schemes, 


O znachenii kriteriey optimal’nosti i apriornykh rasprede- 
lenii v teorii priema signalov, L.S.GUTKIN. Radiotekhnika i 
Elektronika v 4 n 10 Oct 1959 p 1575-84; see also English 
translation in Radio Eng & Electronics v 4 n 10 1959 p 1-18. 
Significance of optimum criteria and preliminary distributions 
in theory of signal reception; analysis of a priori distribution 
of messages on background of fluctuation noise. 


Ob odnom metode uluchsheniya kanala sy azi, V.N.NOVO- 
SEL’TSEV. Radiotekhnika i Elektronika v ars 11 Nov 1959 
p 1845-9. Method for improving parameters of communication 
channel with noise; method for determining statistical charac- 
teristics of transmitted sequence makes use of a priori knowl- 
edge of message to be transmitted, 


Ob _otnositel’nom vremeni_ prebyvaniya nestatsionarnogo 
sluchainogo protsessa, S.M.RYTOV. Radiotekhnika i Elek- 
tronika v 4 n 9 Sept 1959 p 1415-18; see also English transla- 
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tion in Radio Eng & Electronics v 4 n 9 1959 p 1-6. Relative 
excess time of nonstationary random process; derivation of 
argodic condition for process f(X(t)), where f is determined 
function and X(t) nonstationary random process; relative 
time of X(t) remaining in interval (x, x plus dx) is given by 
average one-dimensional function X(t) distribution, for case 
where this argodie condition is fulfilled; examples of average 
distribution. 


On Certain Possible Methods of Measuring Entropy of Dis- 
crete and Continuous Message Sources, M.P.DOLUKHANOV. 
Radio Eng & Electronics v 4 n 4 1959 p 1-10. English trans- 
lation of article indexed in Engineering Index 1959 p 650 from 
Radiotekhnika i Elektronika Apr 1959. 


On Group Signal Transmission With Frequency Division of 
Channels by Pulse-Code Modulation Method, V.M.SHTEIN. 
Telecommunications n 2 1959 p 169-84. English translation of 
article indexed in Engineering Index 1959 p 650 from Elektro- 
svyaz Feb 1959. 


On Stability of Random Systems and Stabilization of Deter- 
ministic Systems with Random Noise, J.C.SAMUELS. Acous- 
tical Soc America—J v 32 n 5 May 1960 p 594-601. General 
theory of mean square stability of random linear system for 
case where several system parameters vary as white noise 
stochastic processes; illustrative application to mean square 
stability of RLC circuit with both resistance and capacitance 
pepe variations; new type of dynamic stability is pre- 

icted. 


On Statistical Theory of Optimum Demodulation, J.B. 
THOMAS, E.WONG. IRE—Trans on Information Theory v 
IT-6 n 4 Sept 1960 p 420-5. Methods of statistical estimation 
theory are used to obtain a posteriori most probable estimates 
of generally modulated Gaussian signals in Gaussian noise; 
treatment results in two integral equations which specify 
optimum receiver; extension of estimation techniques to re- 
ception of more than one waveform, estimation of more than 
one signal, and case where signals and noise are correlated. 


On Upper Bounds for Error Detecting and Error Correct- 
ing Codes of Finite Length, N.WAX. IRE—Trans on Informa- 
tion Theory v IT-5 n 4 Dec 1959 p 168-74. Upper bounds for 
optimal binary codes of finite length have been found, but 
these bounds are known to yield crude estimates of number 
of possible code points in some cases; new upper bound for 
error detecting and error correcting codes of finite length is 
obtained, without regard to whether codes are systematic or 
not. 


Optimal’naya peredacha informatsii po kanalu s_ neiz- 
vestnymi parametrami, R.L.DOBRUSHIN. Radiotekhnika i 
Elektronika v 4 n 12 Dec 1959 p 151-6. Optimum information 
transmission through channel with unknown parameters; 
analysis of case, in which only some limitations of parameters 
are known, instead of full information on statistical charac- 
teristics of channel; expression for transmission capacity of 
channel with and without feedback. 


Optimization Based on Square-Error Criterion with Arbi- 
trary Weighting Function, G.J.MURPHY, N.T.BOLD. IRE— 
Trans on Automatic Control v AC-5 n 1 Jan 1960 p 24-30. 
Criteria for performance of communication systems and con- 
trol systems are reviewed, and new criterion (Mean-weighted- 
square-error criterion) is introduced; minimization of mean- 
weighted-square error is treated in detail, and solution for 
optimum physically realizable frequency function of system 
given. 


Orthogonal Codes, H.F.HARMUTH. Instn Elec Engrs—Proc 
v 107 pt C (Monograph n 369) n 12 Sept 1960 p 242-8. Study 
of code alphabets whose characters can be represented by 
finite sequence of digits of value -++-1 or —1; characters are 
considered to be superpositions of orthogonal functions, one 
for each digit, which are multiplied by +1 or —1; character 
of orthogonal code consists of one function of set of ortho- 
gonal functions multiplied by +1 or —1. 


Otsenka propusknoi sposobnosti nekotorykh kanalov svyazi 
so sluchaino izmenyayushchimisya parametrami, Ya.].KHUR- 
GIN. Radiotekhnika v 14 n 12 Dec 1959 p 19-27; see also 
English translation in Radio Eng 14 n 12 1959 p 25-36. Evalu- 
ation of channel capacity of some communication channels 
with randomly varying parameters, on assumption that trans- 
mitted signal, transmission factor for medium, propagation 
time and added noise are mutually independent stationary 
random processes. 


Path Matrix and Switching Functions, O.WING, W.H.KIM. 
Franklin Inst—J v 268 n 4 Oct 1959 p 251-69. New matrix, 
(path matrix) in theory of linear graph; formula is obtained 
which relates switching function to graph topology; formula 
shows function is expressible as path matrix; synthesis pro- 
cedure obtains graph from given path matrix without first 
converting it into circuit matrix; procedure is applicable with- 
out modification to synthesis of switching function of n 
variables using n contacts. 

Practical Look at Information Theory, W.K.MacADAM. 


Elec Eng v 79 n 6, 7 June 1960 p 508-12, July p 584-7. Dis- 
cussion of nature and basic modes of communication from 
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point of view of modern techniques of handling, generating, 
storing, and transmitting knowledge or information in its 
manifold forms. 


_Predel’naya propusknaya sposobnost fizicheski osushchest- 
vimykh sistem svyazi, N.A-ZHELEZNOV. Elektrosvyaz v 13 
n 8 Aug 1959 p 38-13; see also English translation in Tele- 
communications n 8 1959 p 805-21. Limits of transmission 
capacity of physically feasible communication systems; basic 
shortcomings of signal and channel models on which Shan- 
non’s theory is based; new model proposed for communication 
channel, compatible with limited nature of natural correla- 
tion time; theorems for transmission speed of physically feasi- 
ble systems, in presence of fluctuation noise and correlated 
interference. 18 refs. 


Probabilistic Model for Run-Length Coding of Pictures, J. 
CAPON. IRE—Trans on Information Theory y IT-5 n 4 Dee 
1959 p 157-68. First order Markoff process representation for 
pictures is proposed in order to study picture coding system 
known as run-length coding (differential-coordinate coding) ; 
lower bound for saving in channel capacity is calculated on 
basis of this model; application of this probabilistic model 
to “elastic” system of run-length coding also discussed. 


Recurrent Events in Bernoulli Sequence, M.B.MARCUS. 
IRE—Trans on Information Theory v IT-5 n 4 Dee 1959 p 
179-83. “Point of regeneration” method is used to obtain 
simple sequential equations for determining complete proba- 
bility density function for multiple occurrences of events in 
Bernoulli sequence; these equations lead to generating func- 
tion for probability distribution; this is used to obtain ex- 
pected recurrence times for different classes of recurrent 
events. 


Rendiconti del VII Corso a Varenna 1958 della Scuola Inter- 
nazionale di Fisica sulla Teoria della Informazione. Nuovo 
Cimento—Supplemento v 13 n 2 1959 p 837-619. Papers pre- 
sented at seventh Course of International School of Physics, 
Varenna 1958 on information theory; 16 lectures and six 
seminars on statistical theory, coding theory, automata, tele- 
vision application, intelligent behavior in problem-solving 
machines, linguistics, sensory inflow and visual habituation 
etc. 


Sampling Models for Linear Time-Variant Filters, T.KAI- 
LATH. Mass Inst Technology—Research Laboratory of Elec- 
tronics—Tech Report n 352 May 25 1959 47 p. Large class of 
communication channels can be represented by linear time- 
variant filters; different constraints can be imposed on these 
filters to simulate actual operating conditions of such chan- 
nels, constraints permit original filter to be replaced by 
simpler filter that imitates original filter under operating 
constraints ; constraints considered are finite input and output 
channel signals and finite channel memory. 


Serial Summation of Messages in Communication Systems 
With Duplication, K.V.KUL’KOV, Telecommunications n 1 
1959 p 1-12. English translation of article indexed in Engi- 
neering Index 1959 p 650 from Elektrosvyaz Jan 1959. 


Some Quantum Effects in Information Channels, T.E. 
STERN. IRE—Trans on Information Theory v IT-6 n 4 Sept 
1960 p 435-40. Quantum nature of electromagnetic radiation 
is used as basis for mathematical model of continuous chan- 
nel; it is shown that this ‘‘photon channel’? model leads to 
more realistic conclusions regarding information transmis- 
sion. 


Some Results on Best Recurrent-Type Binary Error-Correct- 
ing Codes, W.L.KILMER. IRE Int Convention Rec v 8 pt 4 
(Automatic Control, Information Theory) 1960 p 135-47. 
Mathematical foundation for development of regular types of 
paritycheck, non-block codes; several results derived for case 
where errors are restricted to occur in bursts; results in 
memoryless binary symmetric channel case. 


Synthesis of Communication Net, R.T.CHIEN. IBM J Re- 
search & Development v 4 n 3 July 1960 p 311-20. Systematic 
method given for realization of communication nets from 
their terminal capacity matrices; it is shown that this pro- 
cedure results in net whose total branch capacity is minimum 
for all nets satisfying same terminal capacity matrix; it is 
also shown that when terminal capacity matrix is indeter- 
minate, then, for given total branch capacity, total terminal 
capacity is highest when all terminal capacities are made 
equal. 


Teoriya obnaruzheniya poleznogo signala na fone gaus- 
sovykh shumovy i proizvol’nogo chisla meshayushchikh signalov 
so sluchainymi amplitudami, Ya.D.SHIRMAN. Radiotekhnika 
i Elektronika vy 4 n 12 Dec 1959 p 1957-66. Detection theory 
of effective signal in presence of Gaussian noise and arbitrary 
numbers of interference signals with random amplitudes and 
random initial phases; case of “complex’’ detection, in which 
useful HF signal, fully known with accuracy up to initial 
phase, or amplitude and initial phase, is superimposed on 
white Gaussian noise, and certain number of HF signals with 
Rayleigh distribution. 

Verfahren zur beliebig genauen Berechnung einer Original- 


nachricht aus endlich vielen Beobachtungen hinter einem 
Rechteckbandpass, H.WOLTER. Archiv der Elektrischen 
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Uebertragung v 13 n 9 Sept 1959 p 393-404. Procedure for 
arbitrarily accurate calculation of original message from 
finite number of observations behind square edge cutoff band- 
pass; theorem, having practical importance in relation to 
“short messages” with information content that is “‘impossible 
of solution” by sampling theorem and Kuepfmueller’s condi- 
tion. 

Vozmozhnost povysheniya pomekhoustoichivosti na osnove 
ispol’zovaniya apriornogo raspredeleniya veroyatnostei param- 
etra, V.A.KASHIRIN, G.A.SHASTOVA. Avtomatika i Tele- 
mekhanika v 20 n 9 Sept 1959 p 1239-49; see also English 
translation in Automation & Remote Control v 20 n 9 Sept 
1959 p 1208-18. Possibility of increasing noise stability by 
using a priori distribution of parameter probabilities ; analysis 
of noise stability of ideal receiver when nonlinear transforma- 
tion of parameter takes place before modulation; law of opti- 
mum nonlinear transformation of parameter, before its 
transmission, and gain in noise stability obtained as result of 
such transformation. 

Zum Sampling-Theorem zweiter Art, H.WOLTER. Archiv 
der Elektrischen Uebertragung v 13 n 11 Nov 1959 p 477-81. 
Sampling theorem of second kind; how information data can 
be gathered from picture segment as required by mitigated 
sampling theorem, and without assuming that object contains 
only finite information quantity; this amount may be infinite ; 
only illumination of object field must have finite limit and 
finite extension; aperture and limitation of image area alone 
do not dictate limit for information possibilities. English 
summary. 


Zusammenstellung und Vergleich bekannter Verfahren zur 
Auffindung periodischer Pulse bei Anwesenheit von Geraeu- 
schen, D.HAUSSIG. Hochfrequenztechnik u Elektroakustik v 
69 n 3 June 1960 p 94-103. Comparison of known methods of 
detecting periodic pulse in presence of noise; all methods of 
signal-to-noise ratio improvement are shown to depend on 
difference between correlation processes with coherent and 
incoherent quantities; superiority of methods using integra- 
tion over those using short time cross correlation; details of 
two methods making use of optimum filter and of storage. 


Bibliography. Bibliography of Information Theory (Communi- 
cation Theory—Cybernetics)—(Third Supplement), F.LOUIS, 
H.M.STUMPERS. IRE—Trans on Information Theory v IT-6 
n 1 Mar 1960 p 25-51. About 1300 references classed under: 
general theory; bandwidth and transmission capacity; defini- 
tion, entropy, and relation with statistical mechanics; cor- 
relation, filtering, prediction; detection (including radar) ; 
speech, hearing, vision, linguistics, semantics, perception ; 
biological applications (cybernetics, nervous system); televi- 
sion; miscellaneous applications, servomechanisms, mathema- 
tics; coding, decoding. 

INFRARED DEVICES. See Electric Lines—Fault Location ; 
Electric Signal Systems; Electron Tubes—Image Converters ; 
Gas Analysis—Apparatus; Infrared Rays—Detectors; Leak 
Detectors ; Rockets and Missiles—Tracking; Satellites—Instru- 
ments; Satellites—Weather; Superconductivity. 


INFRARED HEATING 


See also Concrete—Curing; Electrical Engineering ; Heating 
—JIndustrial Plants; Heating—Radiant; Heating—Swimming 
Pools. 


Chicago Points Way to Infrared Comfort Heating of Open 
Areas. Elee Construction & Maintenance v 59 n 6 June 1960 
p 89-98. Examples of sidewalk warming in front of show 
windows, of heating system of race track grandstand, and of 
rail weld building, to show how infrared radiant energy’s 
inherent characteristic of heating people and objects rather 
than surrounding air can be utilized in wide area of applica- 
tions. 

More Versatile Source of Infrared Heat, W.H.TOMB. Prod- 
ucts Finishing v 24 n 8 May 1960 p 66, 68, 70, 74, 76, 78. 
Extension of applications for electric infrared heating made 
possible by glass panels that emit radiant heat evenly from 
entire surface of panel; features of wide filament infrared 
equipment described. 


INFRARED RAYS 


See also Glass—Infrared Transmission; Infrared Heating; 
Luminescence and Luminescent Materials; Metals and Alloys 
—Optical Properties; Photoelectric Cells; Semiconductors— 
Optical Properties; Spectrum Analysis—Infrared; Supercon- 
ductivity. 


Analysis of Infrared Divergences, E.R.CAIANIELLO, S., 
OKUBO. Nuovo Cimento v 17 n 8 Aug 1 1960 p 355-64. Con- 
cise and rigorous treatment is given of infrared divergences of 
quantum electrodynamics, by using technique previously de- 
veloped in connection with ultraviolet renormalization; result 
is essentially equivalent to extension of classical Bloch- 
oe formula, and is independent of perturbative meth- 
ods. 


Atmospheric Absorptions in Near Infrared at High Alti- 
tudes. D.G.MURCRAY, J.N.BROOKS, F.H.MURCRAY, W.J. 
WILLIAMS. Optical Soe America—J v 50 n 2 Feb 1960 p 
107-12. Solar spectra in range 1 to 5 microns obtained from 
automatic scanning and recording spectrometer airborne in 
balloon altitudes from 60,000 to 100,000 ft; comparison of 
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atmospherie absorption data with predictions of theoretical 
slant path absorptions and laboratory data for constant pres- 
sure path, 

Distribution of Infrared Radiance Over Clear Sky, H.E. 
BENNETT, J.M.BENNETT, M.R.NAGEL. Optical Soc Amer- 
ica—J v 50 n 2 Feb 1960 p 100-6. Measurements of distribu- 
tion of radiance over clear sky from 1000, 6000 and 14,000 ft 
elevations; theoretical expression which fits data for radiance 
in 2-40 micron region as function of elevation angle. 


Infrared Dispersion of Some Organic Liquids, R.E.KAGA- 
RISE. Optical Soe America—J v 50 n 1 Jan 1960 p 36-9. In- 
terferometric measurement of dispersion of carbon tetra- 
chloride, carbon disulphide, chloroform, cyclohexane, acetone 
and other organic compounds in 2 to 15 micron region; inter- 
ference orders are used to determine refractive index in in- 
frared region. 


Infrared Fundamentals and Techniques, L.J.NEURINGER. 
Elec Mfg v 65 n 38 Mar 1960 p 101-28. Theory of infrared ; 
various laws and principles which govern its behavior; effect 
of infrared radiation on various materials; materials and de- 
vices used in infrared techniques. 23 refs. 


Plates Sensitized to Receive Infrared Radiation, L.MITN- 
YAN. Periodica Polytechnica—Eng v 3 n 38 1959 p 287-46. 
Discussion of sensitive receiver plates or films employed in 
receivers which are characterized by dependence of their 
sensitivity on wavelength; particular emphasis put on methods 
for sensitizing such plates or films to infrared radiation in 
general, or to certain ranges of infrared radiation ; processes 
described by which sensitivity of plates or films may be ex- 
tended to supersensitivity. (In English). 


Polarization of Infrared Radiation by Reflection from 
Germanium Surfaces, D.F.EDWARDS, M.J.BRUEMMER. Op- 
tical Soc America—J v 49 n 9 Sept 1959 p 860-1. Germanium 
mirror provides more than 99% polarization from near- to 
far-infrared regions; intensity of polarized beam was about 
40% of original unpolarized beam; advantages of new polari- 
zer are given. 


Detectors. Characteristics of Infrared Detectors, S.F.JACOBS. 


Electronics v 33 n 14 Apr 1 1960 p 72-3. Operating principles 
and characteristics of thermal, photoconducting, photovoltaic, 
and photoelectromagnetie detectors presented in tabular form. 


Cooled Photoconductive Infrared Detectors, W.BEYEN, P. 
BRATT, H.DAVIS, L.JOHNSON, H.LEVINSTEIN, A.Mac- 
RAE. Optical Soc America—J v 49 n 7 July 1959 p 686-92. 
Construction features of PbTe, 6- and 9.5u gold doped Ge 
detectors; germanium detectors owe wavelength response to 
excitation of carriers from gold impurity states; in lead 
telluride, intrinsic excitation of carriers from valence to con- 
duction band is responsible for 6-u threshold; time constants ; 
noise equivalent power of all three detectors is of order of 
10> w, referred to 500 K blackbody. 


In Fog and Rain—Sight, IR or Radar? M.E.SEYMOUR. 
Electronics v 33 n 5 Jan 29 1960 p 64-6. Simple expressions 
can be used to estimate performance of infrared and radar 
systems in rain and fog; sample calculations are given that 
indicate different degrees to which several types of ground- 
level infrared and radar systems are affected by rain and fog. 


Infrared Photoconductive Detectors Using Impurity-Acti- 
vated Germanium-Silicon Alloys, G.A.MORTON, M.L. 
SCHULTZ, W.E.HARTY. RCA Rev v 20 n 4 Dec 1959 p 
599-634. New class of sensitive infrared photoconductors de- 
scribed wherein long wavelength limit can be adjusted to 
meet requirements of their application in detectors; this 
minimizes cooling needed to obtain given detectivity and to 
reduce background noise; optical and electronic problems of 
adapting these photoconductors to detector cells for various 
applications discussed. 


Optical Materials for Infrared Airborne Military Applica- 
tions, W.C.HERRMANN. Electronic Equipment sesh Vv poe 11 
Nov 1959 p 61-5. Environmental, mechanical, and optical ad- 
vantages of seven materials adaptable to optical systems of 
military infrared detection equipment; these include arsenic 
trisulphide, calcium aluminate, germanium, magnesium oxide. 
quartz, sapphire, and silicon. , 


Prism_ Scanner, F.A.ROSELL. Optical Soe America—J v 
50 n 6 June 1960 p 521-6. Analytical study of design param- 
eters of prism device for scanning field of view with single 
ppg pap receuanieriye detector ; design equations and curves 

erive or spiral scanner using thin i xi ion; 
limitations of method. B wean aa Bea og 


Procedure for Evaluating Small Object Detecting Capabili 
of Electron-Scanned Image Tube, L.GLATT. Optical Bon 
America—J v 49 n 12 Dee 1959 p 1209-12. Proposed criteria 
for evaluating minimum detectable increments in radiant 
power arriving from small military targets; laboratory test 
procedure based on system response to unit spatial impulse 
input; use in evaluating Westinghouse Thermicon. 


Range Prediction for Infrared Detection System M 
JUZYCZ, IRE—Can Convention Ree 1958 p 131.5. Determi: 
nation of maximum range between given radiation source and 
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detection system; problem formulated, assumptions stated, 
properties of system analyzed, and equations for maximum 
range derived. 


Systémes filtrants 4 couches multiples utilisés en infra- 
rouge, M.BARCHEWITZ, M.GAUTIER. Onde Electrique v 39 
n 392 Nov 1959 p 845-53. Multilayer filter systems used in in- 
frared techniques; analogy existing between interference type 
and electric filters; calculation of multiple layer filters; ap- 
plication of various types of interference filters to infrared 
techniques. 


Time Discrimination in Solid-State Infrared Quantum 
Counters, J.V.JELLEY. J Applied Physics v 31 n 7 July 1960 
p 1145-6. It is suggested that in realization of counter recently 
proposed by N.BLOEMBERGEN, high degree of discrimina- 
tion between quantum to be counted and optical pumping flux 
could be attained by time-sequence switching system; this 
requires that at least one of levels in crystal have long life- 
time; simple expression is derived for overall efficiency of 
detector; suggested layout of components. 


Uncooled IR Detectors for Long Wavelengths, P.W.KRUSE. 
Electronics v 33 n 13 Mar 25 1960 p 62-4. Indium-antimonide 
photoelectromagnetic detector is described that has special 
response peaking almost at seven microns; since uncooled 
detector responds to long infrared wavelengths design of sim- 
ple infrared system is possible. 


Measurement. Attenuation of Infrared Radiation by Fogs, S.W. 
KURNICK, R.N.ZITTER, D.B.WILLIAMS. Optical Soc Amer- 
ica—J v 50 n 6 June 1960 p 578-83. Measurement of optical 
transmission at wavelengths 1 to liu in fogs; analysis of 
results in terms of Junge’s distribution law for particles in 
natural aerosols. 


Mesures récentes de constantes optiques dans l’infrarouge, 
J.VINCENT-GEISSE, M.J.LECOMTE. J de Physique et le 
Radium yv 20 n 11 Nov 1959 p 841-8. Recent measurements of 
optical constants of infrared rays; refraction and absorption 
indexes of different substances, between 1 and 30 wu, recently 
obtained at Sorbonne Infrared Laboratory; in cases of strong 
absorption, optical constants have been determined by new 
reflection method; principle of cach method is described with 
some of its results. 

INGOT MOLDS 

See also Steel Ingots. 

Normas par proyectistas de lingoteras, E.PLATONE PIU. 
Instituto del Hierro y del Acero v 13 n 64 Feb 1960 (special 
issue) p 183-217. Standards for designers of ingot molds; 
principal directions to follow in design of molds with regard 
to shape and dimensions; influence of composition and struc- 
ture; effect of conditions of application on ingot mold life. 
25 refs. 

Otlivka izlozhnits iz smesei liteinogo i peredel’nogo chugu- 
nov pervoi plavki, L.M.CHERKASOV, L.A.KOLESNIK, A.Ya. 
GEMBERA, N.P.NEMYKIN. Stal v 20 n 1 Jan 1960 p 93-5; 
see also English translation in Stal in English n 1 Jan 1960 
p 76-8. Casting ingot molds from mixture of first tap foundry 
and conversion pig irons; mixing foundry and low silicon 
conversion irons in ladle cars on tapping blast furnaces allows 
use of first tap irons for ingot mold casting to be extended; 
structure of ingot molds is improved and their life increased. 


Provning av gjutjarn for stalverkskokiller i avseende pa 
benagenhet for natighet, A.JOSEFSSON, B.BACKSTROM. 
Jernkontorets Annaler v 144 n 10 1960 p 739-56. Testing 
crazing tendency of cast iron ingot molds; development of 
crazing on inner surface of molds; testing procedure consist- 
ing of repeated heating and cooling makes it possible to 
classify cast irons with regard to their susceptibility to craz- 
ing. 

Vie des lingotiéres, ete, J.DUFLOT, J.DURAND, J.C. 
MARGERIE. Revue de Métallurgie v 57 n 7 July 1960 p 
573-87. Service life of (square basic Bessemer) ingot molds: 
study of deviations from normal and possible improvements ; 
statistical investigation, principally of effects of variables in 
design and manufacture of ingot molds, and of different treat- 
ment by user, on previously established “average life’; con- 
clusions of interest to foundries producing molds and steel- 
makers using them. 24 refs. 


INGOTS. See Steel Ingots. 
INHIBITORS. See Metals Corrosion—Inhibitors. 
INJECTION MOLDING. See Plastics—Molding. 
INK. See Printing. 
INLAND WATERWAYS 
See also Canals; Ports and Harbors; River Basin Projects ; 
Rivers. 


Lebendverbauung an Binnenwasserstrassen, E.DIETRICHS. 
Dresden. Hochschule fuer Verkehrswesen—Wissenschaftliche 
Zeit v 6 n 2 1958-59 p 335-46. Lining of inland waterways by 
natural planting; method is found in many cases to be more 
resistant to water than solid construction ; utilization of tech- 
nique is not yet employed in proportion to its advantages ; 
local conditions must be considered to preculde failures in 
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application of method; natural planting is not only applicable 
to inland waterways but also to shores and other trafficed 
waterways. 21 refs. 


Moselle Canal Progress. Engineer v 210 n 5453, 5454, 5455 
July 29 1960 p 216-17, Aug 5 p 255-6, Aug 12 p 290-1. Moselle 
Treaty signed Oct 1956 by France, German Federal Republic, 
and Luxembourg, provides for making river navigable for 
1500-ton vessels between Thionville and confluence with Rhine 
at, Koblenz; it is hoped to have canal in use by 1963, initially 
with capacity of 10,000,000 ton/yr; some 800-million kw-hr 
will also be generated in hydroelectric power stations; naviga- 
tion is to be extended to Metz by widening Iron Ore Canal; 
Canal is to be operated as international waterway. 


Navigation Conditions at Jackson Lock and Dam Tombigbee 
River, Alabama. US Army Engineer Waterways Experiment 
Station—Tech Report 2-532 Jan 1960 23 p, 23 plates, 14 supp 
p. Project comprises highlift Jackson lock, with chamber di- 
mensions of 110 by 600 ft, dam with gated spillway adjacent 
to lock, and fixed-crest spillway adjacent to left bank de- 
signed to pass navigation over its crest during high stages; 
design tests on 1:120 scale model. 


Great Britain. Contour Canal for National Water Grid, J.F. 
POWNALL. Engineering v 190 n 4917 July 15 1960 p 82-3. 
Proposal to combine Continental style navigation system and 
regional water distributor; Grand Contour Canal (see also 
Engineering Index 1954 p 540), would convey water from high 
rainfall regions of Pennines, Wales and southwest, to dry and 
drought-prone district of East Anglia and southeast, serving 
chief industrial areas on way; feeders would lead off from 
larger hill streams; lined tunnels would complete Canal as 
grid into southeast England and into Cornwall. 


St. Lawrence River. Canadian Section of St. Lawrence Seaway, 
L.H.BURPEE. ASCE—Proc v 86 (J Waterways & Harbors 
Div) n WW1 Mar 1960 pt 1 Paper n 2420 p 27-52. Paper 
describes St. Lawrence Seaway project and summarizes facts 
relating to navigation features of Canadian share of work; 
preliminary facts relating to operation are given. 


River Control in International Rapids Section, St. Lawrence 
Power Project, K.A.HENRY, Jr. Eng J v 43 n 1 Jan 1960 
p 63-8. Unusual circumstances arose in International Rapids 
Section during construction of St. Lawrence Power Project, 
where numerous agencies and their many contractors were 
engaged in works affecting river conditions; need for all- 
embracing control of operations and administrative arrange- 
ments for unification are outlined; actual field control system ; 
use of models in construction and design. 


St. Lawrence Seaway and Canadian Mineral Industry with 
Particular Reference to Iron Ore, R.B.ELVER. Canada. Dept 
Mines & Tech Surveys—Mineral Resources Div—Mineral In- 
formation Bul MR40 Feb 1960 21 p. Water transportation 
traffic before construction of seaway; estimates of future sea- 
way traffic and effects on iron ore as well as coal, petroleum, 
nonferrous ores, iron and steel industries. 


West Germany. Bau von Hebewerken, Entwicklungsrichtungen, 
A.ROEHNISCH. VDI Zeit v 102 n 16 June 1 1960 p 637-43. 
Trends in development of design of inland waterway ship 
lifting devices; brief historical review since 7th century BC; 
critical summary of applicability of different types of non- 
lock devices today, based on committee reports written during 
planning stage of new Danube canal construction where great 
differences in elevation must be overcome; study of counter- 
weight lifts and inclined-level lifting will be continued. 


Die Bundeswasserstrassen im Jahre 1959, AFFEYERABEND. 
Bautechnik v 37 n 7 July 1960 p 246-59. Waterways of Ger- 
many in 1959; four yr improvement program 1959-1962 will 
use yearly 140 million DM; present state of development and 
new projects within program for all waterways are described 
separately; tasks of river research in Germany. 


INSECTICIDES 


See also Chemicals; Fluorine Compounds; Petroleum Prod- 
ucts—Chemicals; Water Pollution. 


Experiments with Radioactive Preparations of Acaricide 
“Tedion V 18”, J.HALBERSTADT. Philips Tech Rev v 21 n 9 
1959-60 p 276-9. Radioactive tracer techniques applied to in- 
vestigations into behavior in plants and animals, of Tedion V 
18, acaricide for control of spider mites; sulphur as active in- 
gredient of Tedion is partially replaced by radioisotope S-38 ; 
apple trees sprayed with Tedion in two forms, as wettable 
powder, and as miscible oil; miscible oil proved more eco- 
nomical. 


INSPECTION 


See also Aircraft Manufacture—Inspection ; Chemical Equip- 
ment—Inspection; Gages; Gas Turbines—Inspection; Indus- 
trial Lighting; Industrial Plants—Automation; Instruments ; 
Machine Shop Practice—Measurements; Materials Testing— 
Nondestructive; Materials Testing Apparatus; Quality Con- 
trol; Sampling; X-Ray Tubes—Image Intensifiers. 

Chain Sampling, F.FRISHMAN. Indus Quality Control v 17 
n 1 July 1960 p 10-12. Paper gives generalization to chain 
sampling plan ChSp-1 in that rejection numbers greater than 
“1” will be included; procedure is called ChSP-4 and can be 
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used to increase probability of accepting lots which have 
acceptable quality level without materially increasing proba- 
bility cf accepting material which is excessively defective ; 
procedure was developed for special problem on 100% testing 
of torpedoes at US Naval Propellant Plant, Indian Head, 
Md; example. 


Economic Incentive Provided by Sampling Inspection, I.D. 
HILL. Applied Statistics v 9 n 2 June 1960 p 69-81. Curative 
and incentive aspects of sampling inspection are considered ; 
importance of incentive aspect is discussed ; line of approach 
to theory of sampling inspection which takes incentive into 
account is indicated. 


Error Analysis Cuts Inspection Costs, W.J.HILL. Am Mach 
vy 103 n 26 Dec 14 1959 p 118-19. Error analysis can predict 
few critical points that need checking, when production errors 
are consistent; two examples of applying error analysis con- 
cern inspection of magnetic variation cam which contains 
approximately 3000 inspection points, and checking electro- 
magnetic resolvers for computers. 


Modules Combine to Perform Electronic Gaging and Sorting, 
D.R.HOUCK, W.MURPHY. Automation v 6 n 12 Dee 1959 
p 76-82. Example of automatic electronic gaging machine 
built by Industrial & Automation Div, RCA, for determining 
three important properties of universal joint cross members, 
to illustrate applicability of automatic inspection of parts for 
physical characteristics in various manufacturing areas; basic 
modules and control units of gaging machine; indirect meas- 
urements performed. 


New Instrument for Three-Dimensional Inspection, A.G. 
JONES. Instn Production Engrs—J v 38 n 8 Aug 1959 p 
455-8. Instrument enables measurements of accuracy of 10-4 
in. without correction, on curved or flat surfaces; it consists 
of low powered microscope fitted with cross graticule in focal 
plane and illuminating system mounted on a jig borer; unit 
has been used successfully for three years in measurement 
of wind tunnel models and many general engineering metrol- 
ogy problems; diagrams and graphical data. 


Nomogram for Upper Confidence Limits to Percent Defec- 
tive, A.L.LHARDESTER, G.L.BURROWS. Indus Quality Con- 
trol v 17 n 1 July 1960 p 16-18. Nomogram, applied at Knolls 
Atomic Power Laboratory, Schenectady, NY gives effect of 
change in sample size upon magnitude of upper confidence 
limit for fixed confidence percent or upon confidence percent 
for fixed upper confidence limit for sample sizes up to 200; it 
gives data on number of defectives up to 20% and for con- 
fidence percents in most useful range of 80 to 99.9, ete. 


Numerically Controlled Inspection, W.B.JOHNSON. Tool 
Engr v 43 n 5 Nov 1959 p 82-3. Tape controlled inspection 
machines in production use at Rocketdyne and other com- 
panies; example of inspection of turbine blades; machine 
compares nominal or blueprint dimensions, recorded on eight- 
channel punched paper tape, with actual dimensions, which 
are checked by probe; probe is moved from point to point 
by vertical, longitudinal and transversal slides; deviations 
from nominal dimensions are recorded on strip chart. 


INSTRUMENT TRANSFORMERS. See Electric Instrument 
Transformers. 


INSTRUMENTS 


See also Absorptiometers; Accelerometers; Aircraft Instru- 
ments; Anemometers; Bolometers; Calorimeters; Clocks; 
Comparators; Computers; Counters; Density Measuring In- 
struments; Direction Finding Systems; Dynamometers; Elec- 
tric Measuring Instruments; Electron Diffraction Apparatus; 
Environmental Chambers; Flow Meters; Fluorometers; 
Gages; Galvanometers; Gas Analysis—Apparatus; Gas Plants 
—Instruments; Geophysics—Instruments; Goniometers; Gyro- 
scopes: Hydrogen lon Concentration; Hygrometers; Indica- 
tors; Interferometers; Ionization Chambers; Leak Detectors; 
Liquid Level Indicators; Machine Shop Practice—Measure- 
ments; Magnetic Measuring Instruments; Manometers; Mass 
Spectrometers; Materials Testing Apparatus; Measurements; 
Medical Equipment and Supplies; Metal Detectors; Meteorol- 
ogy—Instruments ; Micrometers; Microscopes; Nephelometers ; 
Nuclear Reactors—Instruments; Optical Instruments; Oscillo- 
graphs; Paper and Pulp Mills—Instruments; Petroleum Re- 
fineries—Instruments; Photometers; Pneumatic Control and 
Equipment ; Potentiometers; Pressure Measuring Instruments; 
Pressure Regulators; Pyrometers; Radiation—Measurement ; 
Radio Measuring Instruments; Radioactive Materials—Meas- 
urement; Radiometers; Scales and Weighing; Seismographs; 
Servomechanisms; Signal Generators; Smoke Density Meas- 
urement; Sound Measuring Instruments; Sounding Appara- 
tus; Spectrographs; Spectrometers; Spectrophotometers; Sta- 
tistical Methods—TInstruments; Strain Gages; Surveying In- 
struments; Tachometers; Telemetering; Telephone Measuring 
Instruments; Temperature Control Apparatus; Temperature 
Measuring Instruments; Textile Measuring Instruments: 
Thermocouples ; Thermometers ; Thermostats ; Torque Meters : 
Traffic Surveys; Transducers; Vibrations—Measurement: Vis- 
cosimeters; Voltmeters; Watt Hour Meters; Waves, Water— 
Instruments; X-Ray Apparatus. 


INSTRUMENTS—Continued 


Economie Comparison of Alternate Instrument Systems, 
W.A.CRAWFORD. Instrument Soc America—J v 7 n 5 May 
1960 p 72-5. Mathematical methods used by E.I.du Pont de 
Nemours Co for determining whether proposed instrumenta- 
tion will pay for itself and for selection of most economical 
of alternate systems; methods can be used for choosing in- 
strumentation for both new and existing plants. 


Forum on Instrumentation as Applied in Metallurgy. Can 
Min & Met Bul v 52 n 571 Nov 1959 p 670-98 (discussion) 
698-706. Group of following papers on application of me- 
chanical, electrical, or optical devices to metallurgical opera- 
tion or process for purpose of measuring and/or regulating 
one or more variables occurring in process or operation: 
What Instrumentation can Offer Metallurgist, J.F.HORNOR, 
671-5: Instrumentation at Algoma Steel Plant, A.K.BAYLES, 
675-80; Automatic pH Control in Concentrator of Noranda 
Mines Limited, H.L.AMES, 680-3; Tonnage and Density Con- 
trol in Quemont Grinding Circuit, M.J.S.BENNETT, J.D. 
WILD, 683-7; Direct-Reading Spectrochemical Analysis Using 
X-Ray and Optical Emission Techniques, J.H.KELLY, 687-93 ; 
What Does Ore Dressing Metallurgist Want of Instrumenta- 
tion D.B.SMITH, 693-5; What Extraction Metallurgist Wants 
From Instrumentation, D.A.FRASER, 695-7; Instrumentation 
for Physical Metallurgist, W.W.ARMSTRONG, 698-706. 


Further Development of NPL Prototype Instrument for 
Measuring Very Small Bores, P.W.HARRISON, G.M. 
SEVERN. Machy (Lond) v 97 n 2497 Sept 21 1960 p 699-700; 
see also Quality Engr v 24 n 6 Nov-Dec 1960 p 181. Reference 
made to instrument previously described by authors (see 
Engineering Index 1959 p 655); cireuit for instrument modi- 
fied; construction of even smaller stylus comprising ball of 
0.014 in. diam mounted on tungsten stem. 


Instrument for Measuring One-Dimensional Differential and 
Integral Distribution Laws of Random Quantities, V.V.CHILI- 
KIN. Instruments & Experimental Techniques (English Trans- 
lation of Pribory i Tekhnika Eksperimenta) n 8 May-June 
1959 p 413-16. Technical characteristics and schematic diagram 
of instrument designed for establishment of one-dimensional 
laws of distribution of chance voltage in differential and 
integral forms; investigation of random quantities of non- 
electric character, e.g. of acoustic noises, is possible after 


they are transformed by corresponding data transmitter into 
electric voltage. 


Instrument Uncertainties, L.P.ENTIN. Control Eng v 6 n 
12 Dee 1959 p 95-8, v 7 n 2 Feb 1960 p 75-8. General aspects 
of instrument uncertainties; uncertainties of zero, such as 
those depending on manufacturing misalignment, ambient 
temperature variations and hysteresis; total zero uncertainty ; 
uncertainties of scale factor and instantaneous slope, as re- 


lated to specifying linearity, tolerance, excitation, and resolu- 
tion. 


Low-Level Multiplexing for Digital Instrumentation, C.E. 
GRIFFIN, J.P.KNIGHT, J.H.SEARCY. Electronics v 33 n 41 
Oct 7 1960 p 64-6. Multiplexer described commutates up to 48 
channels, each channel being able to produce full scale output 
with as low as plus or minus 5 mv input at maximum chan- 
nel rate of 24 ke; coupling transformers link transistorized 
input switches to a-c amplifiers; input and output circuits are 
zeroed during blank time between channel sampling periods 
to eliminate amplifier drift. 


Onrondheidsmetingen, A.VISSER. Ingenieur v 72 n 16 Apr 
15 1960 p 01-4. Out-of-roundness measurements; by using 
gaging tip and flat anvil or gaging tip and Vee-block true 
indication of out-of-roundness of cylinder cannot always be 
obtained; Talyround instrument designed by British firm of 
Taylor, Taylor and Hobson, makes it possible to obtain graphic 
representation of variations in radius of cylinders and borings. 


Optimization of Aperture Corrective Systems, J.OTTER- 
MAN. IRE—Trans on Instrumentation v 1-8 n 2 Sept 1959 p 
55-62. Systematic distortions in aperture systems with and 
without corrective network compared; optimization of aper- 
ture size discussed under different conditions of noise and 
signal, and under different optimization criteria; results given. 


Pneumatic Roundness Measuring Instrument, C.A.SCOLES. 
Machy (Lond) v 96 n 2485 June 29 1960 p 1648-53. Descrip- 
tion of instrument developed from experimental vertical air 
bearing made at National Engineering Laboratory; experi- 
mental unit, consisting of simple shaft supported pneu- 
matically in vertical brass bearing, was constructed to enable 
performance data of such bearings to be determined: details 
of air bearing unit; pneumatic measuring head; pneumatic 
circuit; performance of instrument. 


Prototype Instrument for Measuring Diameters of Ver 
Small Bores, P.W.HARRISON, G.M.SEVERN. Quality iaiiae 
1 Hommerly, pees nee v 24 n 1 Jan-Feb 1960 p 24-7. 
ndexed in Engineering Index 1959 655 : 
ete p 655 from Machy (Lond) 
‘ oe spe bebe es Provided b 
in ustria nspection and Control Instruments, W.L. 
SPRAGUE. Gen Motors Eng J v 7 n 2 Apr-May-June 1960 
p 23-6. Experience of GM Mfg Development Staff in designing 
and developing instruments to meet specialized requirements ; 


y Transistors When Used in 


Bearings. 
Calibration. 


Display Panels. 
Education. 
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advantages and disadvantages of transistors when applied to 
circuit design, development and mockup, circuit packaging, 
and instrument fabrication. 


Systematik und Kennwerte von Laengenmessgeraeten fuer 
Bohrungen und Wellen mit Durchmessern ueber 500 mm, L. 
WIZENEZ. Werkstattstechnik v 50 n 8 Aug 1960 p 424-30. 
Design, equipment, construction and materials employed for 
principal components of length measuring instruments for 
bores and shafts with diameters of over 500 mm: physical 
and technological characteristics; it is proposed that system 
of classification of instruments according to their measuring 
accuracy be established. 


Use of Transistors in Instrumentation, E.H.COOKE-YAR- 
BOROUGH. Instn Elec Engrs—Proc v 106 Pt B Supp n 18 
May 1959 p 1292-4. General discussion of reliability of tran- 
sistors in various instrumentation applications, including 
counters and nuclear reactor instrumentation. Paper 3060K. 


Amplifiers. See also Computers—Circuits; Counters—Acces- 
sories; Electrical Measuring Bridges—Amplifiers; Galvanom- 
eters—Amplifiers ; Instruments—Miniature ; Instruments— 
Recording; Ionization Chambers; Seismographs—Amplifiers ; 
Strain Gages—Amplifiers. 

Analysis of Operation of Magnetic Second-Harmonie Modula- 
tor, B.W.JALBERT. AIEE—Trans v 79 pt 1 (Communication 
& Electronics) n 49 July 1960 p 268-71. Analytical expressions 
of operation of modulator used for detection and amplification 
of low-level d-c signals; expressions obtained serve as basis 
for design of this type of device and prediction of its per- 
formance. Paper 60-143. 


Ein traegerfrequenter Verstaerker mit Transistoren fuer 
die elektrische Mikrowaage und andere Messanordnungen, T. 
GAST. Zeit fuer Instrumentenkunde v 68 n 2 Feb 1960 p 30-4. 
Carrier frequency transistorized amplifier for electric micro- 
scale and other measuring instruments; amplifier described 
consists of oscillator, RF stage, phase dependent rectifier and 
symmetrical d-c output stage; device is fully transistorized. 

High-Speed Microcurrent Amplifier, J.A.DEVER, eis 
STICKLES. AIEE—Trans v 79 pt 1 (Communication & Elec- 
tronics) n 50 Sept 1960 p 375-9. Description of microammeter, 
such as used in nuclear reactor instrumentation, and de- 
veloped as result of study to find practical limits on speed for 
electrometer tube d-c amplifier having single-ended input 
stage in which drift is limited by single or double regulation 
of all important d-c potentials; care is taken in gain and 
phase manipulation to arrive at optimum combination of 
overall gain and bandwidth. Paper 60-513. 

Magnetic Amplifiers for Instrumentation, H.E.DARLING. 
Instrument Soc America—J v 7 n 1 Jan 1960 p 58-72. Special 
Review; first three parts of review are by H.E.DARLING: 
How Magnetic Amplifiers Work, 59-60; Types of M-A’s Use- 
ful in Instruments, 60-5; Reliability of Magnetic Amplifiers, 
65; Pt 4: Magnetic Amplifiers at Work, 65-72, covers ap- 
plications in conveyor speed control, stepless temperature 
control, as emf transmitter in nuclear power reactor safety 
system, in missile autopilot, glass-fiber-drawing temperature 
control, sintering and nuclear reactor pressure control. 


Signal to Noise Ratio and Resolving Time in Pulse Ampli- 
fiers for Nuclear Detectors, F.T.ARECCHI, G.CAVALLERI, 
E.GATTI, V.SVELTO. Energia Nucleare v 7 n 10 Oct 1960 
p 691-6. Upper limit of signal to noise ratio has been theo- 
retically calculated for charge measuring amplifiers used in 
connection with radiation detectors taking into account ad- 
ditional constraint of given resolving time. (In English). 

Transistor DC Converters for Instrument Amplifiers, K.B. 
KARANDEEV, V.I.GOL’DGEFTER, M.G.MIZYUK. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 p 241-3. 
New transistor converter circuits for eliminating zero drift in 
transistor d-c amplifiers for signals of 20uv and over in wide 
range of temperatures. 


See Bearings—Instruments. 


See also Instruments—Maintenance and Repair; 
Pressure Measuring Instruments—Calibration ; Spectrometers 
—Calibration; Strain Gages—Calibration ; Vibrations—Meas- 
urement. 


Calibration of Shock and Vibration Pickups, R.R.BOUCHE. 
Mag of Standards v 31 n 3 Mar 1960 p 73-5. Information on 
new American Standard, S2.2-1959, for calibration of instru- 
ments used in development, testing, and evaluation of space 
vehicles, missiles, high speed aircraft, ships, submarines, 
motors, etc; most calibration methods in use are described, 
including constant acceleration, sinusoidal motion, and tran- 
sient motion types; table shows estimated ranges and errors 
of standard methods. 

See Instruments—Readout Systems. 


Specialized Equipment for Instrument-Training 
Purposes, L.F.SNARE. Instrument Engr v 3 n 1 Apr 1960 
p 21-3. Equipment utilizes spatial arrangement of elements 
combining mass, elasticity and viscous damping to simulate 
plant having transfer lag; apparatus can be incorporated in 
closed-loop control system and it can then be used to give 
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visual presentation of phase relationships which occur in 
such system for different types of control action. 


Exhibitions. Congress and Exhibition for Instrumentation and 
Automation. Engineer v 210 n 5467 Nov 4 1960 p 771-4. Second 
International Congress and Exhibition for Instrumentation 
and Automation (INTERKAMA 1960) was held at Duessel- 
dorf Oct 19-26 1960; exhibition was supplemented by 42 
papers; about 420 German and foreign firms took part, and 
some exhibits are described; range includes drafting table 


with electronic positioning and reading, automatic X-ray 
spectrograph for determination of up to 24 elements, 
planing machine with contactless control of table drive. 


Instrumentation as Seen at Dusseldorf Plastics Exhibition, 
H.PROSKE. Plastics Technology v 6 n 5 May 1960 p 69. 
Machine manufacturers who exhibited at Dusseldorf are in- 
terested in those instruments which are designed to meet 
DIN-H NORMS (German standards), and those which would 
be competitively priced with instruments of German manu- 
facture; interest in instrumentation, manufactured in United 
pee? which could be used in solving difficult control prob- 
ems. 


Instruments, Electronics and Automation Exhibition. Nu- 
clear Power v 5 n 50 June 1960 p 104-9. Nuclear Power’s 
selection, from new equipment displayed at Olympia Exhibit 
May 23-28, arranged as quick reference guide; apparatus for 
data processing and computing, computers, reactor simulators, 
instruments for reactor control, radiation instruments, pulse 
instruments, other measuring instruments (temperature, 
pressure, flow, level), materials testing instruments, and 
instruments for various analyses (chemical, gas microscopy). 

Gears. See Gears. 

Indicating. See Electron Tubes—Cathode Ray. 

Knobs. Knobs, F.W.WOOD, Jr. Machine Design v 82 n 11 
May 26 1960 p 118-20. Principal factors in selection and ap- 
plication of control knobs to provide most effective link 
between operator and instrument. 

Maintenance and Repair. GE Schedules Maintenance with Peg 
Boards, W.E.BLOSS. Instrument Soc America—J v 7 n 2 Feb 
1960 p 55-7. System developed by General Electric Co Pinellas 
Peninsula plant to overcome difficulties in controlling cali- 
bration and preventive-maintenance due dates for its instru- 
mentation; “pegboard visual control system” is easily adapt- 
able to any maintenance department. 

Maintenance in Soaring ’60’s, C.L.PARISH. Instrument Soc 
America—J v 7 n 1 Jan 1960 p 84-5. Tomorrow’s complex 
instruments will be almost impossible to use, unless mainte- 
nance systems are changed; type of service required and how 
to improve training of servicemen. 


Solving Pickup Problems in Electronic Instrumentation, W. 
McADAM, D.VANDEVENTER. Instrument Soc America—J v 
7 n 4 Apr 1960 p 48-52. Effect of electric pickup on accuracy, 
response-speed and reliability of electronic instruments; how 
to spot symptoms of pickup, and how to keep it out of equip- 
ment. 


Manufacture. Production of Veglia Instruments for Cars, R.E. 
GREEN. Machy (Lond) v 96 n 2463, 2467, 2474, 2477, 2478 
Jan 27 1960 p 176-83, Feb 24 p 404-11, Apr 13 p 804-13, May 
4 p 976-84, May 11 p 1048-50. Typical machining operations 
on die cast components at works of Fratelli Borletti, Milan, 
Italy. Jan 27: Operations on die cast speedometer chassis. 
Feb 24: Operations on fuel level indicators, speedometer 
chassis, and headlamp bezels. Apr 13: Assembly operations on 
speedometers for small motor cycles. May 4: Assembly of 
ribbontype speedometer. May 11: Printing number wheels for 
speedometers. 


Miniature. Designing For Miniaturization, D.A.LADINE. Elec- 
tromechanical Components & Systems Design v 4 n 8 Aug 
1960 p 44-5, 47-53. ‘Integrated miniaturization’? technique 
deyeloped at Librascope Div, General Precision, Inc, Glendale, 
Calif, for coordinating efforts of electric and mechanical 
engineers in designing complex systems; examples of naviga- 
tional computer, and its subsystems design, including that of 
ground speed and distance indicator and of transistor servo 
amplifier. 


Pickups. See also Instruments—Calibration. 


Magnetic Pickups—Operation and Applications, D.ELAM, 
L.A.THACHER. Elec Mfg v 65 n 6 June 1960 p 86-9, 147. 
Characteristics of pickups consisting essentially of permanent 
magnet and coil in which signal is generated when field of 
magnet is disturbed; nature of signal output for various con- 
ditions; practical application schemes, including rotary speed 
measurement control and system applications. 


Primenenie datchikov Kholla vy magnitnykh golovkakh, 
Yu.A.VASILEVSKII. Avtomatika i Telemekhanika v 21 n 3 
Mar 1960 p 402-8; see also English translation in Auto- 
mation & Remote Control v 21 n 3 Mar 1960 p 279-83. Ap- 
plication of Hall pick-ups in reading heads; development 
and experimental study of heads having emf proportional 
to carrier residual flux; proposed heads can operate with tape, 
drum or disk carriers. 
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Pneumatic. See Pneumatic Control and Equipment. 


Readout Systems. Electroluminescent Digital Indicator with 
Silicon Carbide Coding Matrix, D.H.MASH. J Sci Instruments 
vy 37 n 2 Feb 1960 p 47-50. Indicator uses electroluminescent 
panel having its back electrode shaped as array of lines, from 
combinations of which digits are formed; coding matrix, 
which greatly simplifies electric switching needed for indica- 
tor, utilizes nonlinear electric properties of silicon carbide 
powder to discriminate between voltage applied to wanted 
elements and unwanted elements, and allows single-pole ten- 
way switch to be used for selecting required digit. 


Techniques of Dynamic Display, R.A.BARKER. Control 
Eng v 7 n 2, 4, 6 Feb 1960 p 100-5, Apr p 121-5, June p 97- 
102. Review of newly developed display equipment for con- 
tinually changing control information. Feb: Cathode ray 
tubes. Apr: Optics at work. June: From TV _ pickup to 
matrix cells. 


Recording. See also Calorimeters; Explosions—Nuclear; Flow 
Meters—Recording ; Instruments—Standards ; Ionization Cham- 
bers; Memory Devices; Oscillographs—Recording; Radio 
Measuring Instruments; Smoke Density Measurement; Spec- 
trographs; Tape Recorders. 


Das Rauschen von Kompensationsschreibern, H.FRENK. 
Regelungstechnik v 8 n 4 Apr 1960 p 126-33. Ripple of 
compensated recorders; calculation of frequency response of 
compensated recorders by means of Nyquist and Johnson 
equations; influence of time constants at various places in 
control loop; possibility of pronounced decrease of ripple 
without increase of sluggishness; example of application of 
method to infrared spectrographs. 


Design and Performance Characteristics of High-Speed 
Wide-Chart Recorder, J.C.GARRIGUS. AIEE—Trans v 79 
pt 1 (Communication & Electronics) n 48 May 1960 p 1638-70. 
Development and principles of operation of recorder for in- 
dustrial applications, where high torque, sensitivity, and 
speed are required; characteristics of R-G input filter, po- 
tentiometer circuit, amplifier, motor, and feedback networks. 
Paper 60-113. 


Digital Time Code Identifies Recordings, V.B.MORRIS, Jr. 
Electronics v 33 n 37 Sept 9 1960 p 88, 90. Recorded time 
code is often needed in instrumentation magnetic tape and 
oseillographie recording; staircase voltage generator is de- 
scribed that provides five digit time code for unique identifica- 
tion and correlation of data on magnetic tape loops as short 
as 30 in. 


Elektrische Abbildung mechanischer Bewegungen mittels 
elastischer Faeden, G.POKLEKOWSKI. Archiv fuer Tech- 
nisches Messen n 288 Jan 1960 p 11-14. Electric recording of 
mechanical movements by means of elastie filaments; pro- 
cedure can also be used with spatially undermined track 
curves. 18 refs. 


K teorii vizualizatsii magnitnoi zapisi, V.G.PATRUNOV. 
Elektrosvyaz v 13 n 12 Dee 1959 p 85-42; see also English 
translation in Telecommunications n 12 1959 p 1356-67. 
Theory of visualization of magnetic recordings; investigation 
of forces acting on particle of ferromagnetic powder used to 
visualize recording; problems associated with, and materials 
used for visualization and for obtaining prints on paper, with 
view to its eventual utilization in terminal telegraph and 
phototelegraph apparatus, in output devices of computers, in 
new forms of polygraphy, etc. 


Linienschreiber in der Betriebsmesstechnik, G.JENTSCH, 
F.SCHUBERT. Zeit fuer Instrumentenkunde vy 68 n 3 Mar 
1960 p 45-54. Line recorders in industrial measurements ; 
characteristics and different types of continuous-line re- 
corders; choice of appropriate recorder. 


Mechanical Chart Drives. Scientific Apparatus Makers Assn 
—Standard n RC11-1-1958, Chicago 1958 3 p. Standard ap- 
plies to spring-driven chart drives for ree>r’ing industrial 
instruments employing circular charts. 


100 CPS X-Y Recorder, J.P.BRADY, Jr. IRE Nat Conven- 
tion Ree v 7 pt 9 (Human Factors in Electronics, etc) 1959 
p 113-17. Direct writing X-Y recorder capable of recording 
full scale up to 100 cps at writing speeds above 2500 in./sec 
is described; instrument is electro-mechanical oscilloscope 
utilizing ultraviolet light beam deflected by mirrors attached 
to galvanometers, analogous to electron beam deflected by 
CRT elements; trace is produced on phosphorescent screen 
for monitoring or ultraviolet sensitized paper for recording. 


Read Hundred Variables. Instrumentation v 13 n 4 1960 
p 7-11. Features of Honeywell Data Handling System for 
complex industrial processes requiring gathering of large 
amounts of information; system measures all input variables, 
such as pressures, temperatures, flows, rpm’s, in preselected 
sequence, to accuracy of within 0.1% of reading and prints 
them out on log sheets by electric typewriter, or codes them 
on punch cards or tape. 


Recorder Survey: Recording Surfaces and Marketing 
Methods, G.KEINATH. US Bur Standards—Cir n 601 Sept 
1960 41 p. Survey of characteristics and comparative ad- 
vantages of continuous traces, dotted traces and printed 
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characters as produced by inking, incision, impression, in- 
dentation, deposition, heat, light, electric discharge, electron 
beam, magnetism, chemical action, or fluid streamlines; de- 
seriptive and reference material is ineluded on reservoir of 
material or energy, marking point of matrix positioned by 
measuring element, and chart surface which preserves record. 


Single Pen, Strip Chart Recorder for Unattended Long 
Period Operation, C.J.SUMNER. J Sci Instruments v 36 n 11 
Noy 1959 p 475-7. Battery operated recorder, designed for 
operation for periods of 6 to 12 mo without attention, is 
suitable for recording such elements as water depth, rainfall, 
temperature, ete, and is provided with solar time-check 
device which obviates need for expensive precision clock; 
recording is by needle-pointed stylus which perforates chart 
paper when depressed by chopper bar. 


Spiral Time Base for X-Y Recorder, L.A.ROSENTHAL. 
Automatie Control v 12 n 4 Apr 1960 p 83-4. New electro- 
mechanical system for generating time base; when used in 
study of long time phenomena, it provides means of recording 
data in compact form while retaining high resolution; it 
can also be used in testing and evaluation of two-coordinate 
recorders. 

Servomechanisms. See Servomechanisms. 

Springs. See Springs. 

Standards. Accuracy and Sensitivity Terminology as Applied to 
Industrial Instruments. Scientific Apparatus Makers Assn— 
Standard n RC3-12-1955, New York 1957 4 p. Standard ap- 
plies to industrial instruments for plant measurement or con- 
trol of temperature, pressure, flow, frequency, power, gas 
analysis, conductivity, pH, combustion and similar variables. 


Locks and Keys for Instrument Cases. Scientific Apparatus 
Makers Assn—Standard n RC10-10-1956, New York 1956 2 p. 
Standard applies to cases for recording, indicating and con- 
trolling instruments of industrial use. 


Mechanical and Electric Chart Drive Speeds of Circular 
Charts. Scientific Apparatus Makers Assn—Standard RC1-1- 
1954, Chicago 1959 1 p. Standard applies to chart drives for 
recording or controlling industrial instruments, but not to 
cam operated controllers. 


Panel Cut-Out Dimensions. Scientific Apparatus Makers 
Assn—Standard n RC12-10-1956, New York 1956 1 p. Standard 
applies to panel cut-out dimensions for panel mounted rec- 
tangular instrument cases and auxiliary equipment requir- 
ing panel cut-out 6x6 in. or smaller. 


Suspensions. Torsion Devices, P.J.GEARY. Brit Sci Instrument 
Research Assn—Survey of Instrument Parts n 3 1960 142 p. 
Review of available information on design, construction and 
functioning of torsion devices as working parts of measuring 
instruments; torsion suspensions ; suspension ligaments; bifilar 
and trifilar suspensions; coiled torsion suspensions; torsion 
hinges; torsional magnifying devices, 207 refs. 


Terminology. See Instruments—Standards. 


Vibrations. Instruments Are Affected By Vibrational Environ- 
ment, C.E.WHITE. Instruments & Control Systems v 33 n 6 
June 1960 p 1001-4. Amount of vibration, responsible for 
measurable distortion and resultant inaccuracy in visual or 
transcribed output of indicating mechanisms; case histories 
of vibrational disturbances of wide range of sensitive instru- 
ments in four laboratories. 


INSULATING BOARD. See Building Materials. 


INSULATING MATERIALS. See Dielectrics; Electrie Insulat- 
ing Materials; Heat Insulating Materials; Insulating Oil; Re- 
fractory Materials; Sound Insulating Materials. 


INSULATING OIL 


See also Dielectrics; Electric Insulating Materials; Electric 
Transformers—Insulation. 


Contribution to Investigation of Some Factors Affecting 
Dielectric Behavior of Mineral Oils, L.CHIABOTTO. World 
Petroleum Congress, Fifth—Proc New York, NY See V, June 
1959 p 339-51 (discussion) 351-2. Variations of power factor 
and dielectric constant with temperature for different types 
of petroleum oils and chlorinated compounds used in electrical 
equipment; each petroleum oil gives practically same curve 
when dried, or degassed, or inert gas saturated. 


Das Verhalten fluessiger Isolierstoffe unter Glimmentladun 
F.HELD, H.BUECHLER. Schweizer Archiv v 26 n 1 Jan 
1960 p 13-17; see also English translation in Engrs’ Digest 
v 2in4 Apr 1960 p 101-4. Behavior of liquid insulating ma- 
terials during glow discharge; experiments on normal heptane, 
cyclohexane, and benzene lead to conclusion that with hydro- 
carbon-base insulating oils positive ‘“‘gassing factor’ is pos- 
sible only when certain amount of aromatic hydrocarbons is 
present ; stabilizing: effect is best if vapor pressure of aro- 
matic EEE ER eR is higher than that of other hydrocarbons 
present. 


Oil for Your Circuit Breakers, N.M.RUSSAK. Allis-Chal- 
mers Elec Rev v 25 n 1 1960 p 14-16. Properties of oils and 
of inhibitors used to rejuvenate used oil; evaluation of 
various test methods. 
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Oil Preservation Systems; Factors Affecting Ionization in 
Large Transformers, A.T.CHADWICK, D.H.RYDER, A.E. 
BRIERLEY. AIEE—Trans v 79 pt 3 (Power Apparatus & 
Systems) n 47 Apr 1960 p 92-6 (discussion) 96-9. How gas 
bubbles are also found to be released from super-saturated 
oil as direct effect of dielectric stress across oil space; tests 
with models designed to simulate conditions where small oil 
spaces occur in insulation structures, showing bubble forma- 
tion under stress and chemical effects of corona across gas 
space in presence of oil and copper; corona measurements. 
Paper 60-81. 

Testing. See also Electric Insulating Materials—Testing. 


Removal of Impurities Which Lower Electrical Breakdown 
Strength of Transformer Oil by Distillation, M.DARVENIZA. 
Inst Petroleum—J v 46 n 435 Mar 1960 p 84-8. Tests deter- 
mining temperatures and pressures required for complete 
and efficient distillation of transformer oil; temperatures 
required are well below those which cause thermal decompo- 
sition, and oxidation is avoided; d-e electrical breakdown 
was carried out to check efficiency of purification; by varying 
temperature of distillation, various fractions in oil were 
separated and their electric strengths measured. 


Thermal Conductivity Measurements on Oils, R.M-POWELL, 
A.R.CHALLONER. Inst Petroleum—J v 46 n 440 Aug 1960 
p 267-71. Measurements using guarded hot-plate apparatus, 
which support thermal conductivity values previously ob- 
tained for oils, and which provide data for present day 
transformer oils. 


Untersuchungen ueber die Alterungsbestaendigkeit von 
transformatorenoelen, abhaengig von ihrer Konstitution, R. 
MUELLER, T.WOERNER. ETZ (Ed A) v 80 n 18 Sept 11 
1959 p 623-8. Dependence of aging resistance of transformer 
oils on their constitution; experimental study of relation- 
ships between specific aging characteristics and constitution of 
oils; reasons for rise in loss factor during aging. 28 refs. 


INSULATORS. See Electric Insulators. 


INTEGRATORS. See Medical Equipment and Supplies—Elec- 
tronic. 


INTERCONNECTED POWER PLANTS. See Electric Trans- 
mission. 


INTERFEROMETERS 


See also Air Pollution—Analysis; Coal Mines and Mining— 
Firedamp; Dieclectrics—Measurement; Optical Instruments; 
Radio Astronomy; Radio Measuring Instruments. 


Cyclic Shearing Interferometer, P-HARIHARAN. J Sci 
Instruments v 37 n 10 Oct 1960 p 374-6. Wavefront shearing 
interferometer can be used for routine tests of optical sys- 
tems with relative apertures of f/6 or less; necessity of 
equalizing two optical paths has been eliminated, making 
instrument easy to adjust and handle; shear can be con- 
tinuously varied, so that zonal errors can be easily identified. 


Double-Passed Two-Beam Interferometers, P-HARIHARAN, 
D.SEN. Optical Soc America—J v 50 n 4 Apr 1960 p 357-61. 
Extremely accurate measurements can be made with con- 
ventional two-beam interferometer by reflecting emerging rays 
back through interferometer; fringes are then similar to three- 
beam fringes; settings can be repeated with accuracy of 
lambda/500; applicable to studying changes in refractive index 
of gases and liquids or to thickness measurements of thin 
films. 


Ein interferentielles Messgeraet, P.LEINWEBER. Werk- 
statt u Betrieb v 93 n 6 June 1960 p 305-10. Interferometric 
measuring instrument described makes it possible to determine 
errors of length-measuring indicating devices; some results 
of measurements are given, and definitions are suggested for 
errors of such instruments. 


Ein interferenzoptisches Geraet zur  Unparallelitaets- 
bestimmung an Endmassen bis 4 m Laenge, M.DUEHMKE. 
Zeit fuer Instrumentenkunde v 67 n 11 Nov 1959 p 273-6. 
Parallel testing interferometer for slip-gages up to. lengths 
of 4000 mm, operating without high monochromatic light- 
source; accuracy of measuring is plus or minus 0.02 um. 


Eine neue hochbrechende Substanz fuer dielektrische Ultra- 
violett-Spiegel, G-HONCIA, K.KREBS. Zeit fuer Physik v 156 
n 2 1959 p 117-24. New highly refractive material for di- 
electric ultraviolet mirror of Pérot-Fabry_ interferometer ; 
refractive and absorption indices for Pbk, showing ad- 
vantages of this moisture resistant material for application 
within range of 3200-2400 A. 


Interferometric Measurement of Small Angular Displace- 
ments, P.HARIHARAN, D.SEN. Brit J Applied Physics v 
10 n 10 Oct 1959 p 445-6. Modified 3-beam interferometer 
described is extremely sensitive to angular displacements in 
specified plane, and is capable of high degree of accuracy ; 
jn addition it is easy to handle and quite stable, since it is 
relatively insensitive to angular displacements in any other 
plane, and is also completely unaffected by linear translation 
of detecting element. 


INTERFEROMETERS—Continued 


Introduction to Interferometry, T.J.0’DONNELL. Am 
Mach/Metalworking Mfg v 104 n 12 June 13 1960 p 123-46. 
How interferometers can be used in shop to measure and 
compare lengths, angles, parallelism, and surface condition. 


Lamellar Grating Far-Infrared Interferometer, J.STRONG, 
G.A.VANASSE. Optical Soe America—J v 50 n 2 Feb 1960 
p 113-18. Theory, design and construction of new variable- 
groove-depth, grating-type interferometer; experimental in- 
terferograms and spectra for short and long wavelengths ; 
long wavelength working limit is at least 4000 microns. 


Limiting Precision in Optical Interferometry, G.R.HANES. 
Can J Physics v 37 n 11 Nov 1959 p 1283-92. Evaluation of 
setting precision on fringe peak due to photon noise for 
certain class of interferometric methods in terms of param- 
eters characterizing source, interferometer and detector; it 
is shown that changes in path difference of 10° should be 
detectable with observing time of 1 sec; experimental condi- 
tions required to attain this precision are discussed. 


Metodi eletrronici per la misura interferometrica delle lung- 
hezze, G.RUFFINO. Alta Frequenza v 29 n 3-4 July-Aug 1960 
p 278-300. Electronic methods for interferometric length 
measurement; photoelectric transducer is described trans- 
forming illumination of interference pattern into electric 
signals; photoelectric interferometric devices classified; ad- 
vantages of photoelectric method stressed. 


Moire Fringe Reading Head for Use with Fine Grating, 
D.A.PALMER. J Sci Instruments v 37 n 8 Aug 1960 p 261-2. 
How double sensitivity of instrument can be obtained by 
optical system in which use of separate index grating is 
avoided, so that moire fringes are formed between scale 
grating and image formed by its reflection in concave mirror: 
instrument is applicable to digital methods of processing and 
machine tool control with gratings. 


Some More Aspects of Michelson Interferometer with Cube 
Corners, M.V.R.K.MURTY. Optical Soc America—J v 50 n 1 
Jan 1960 p 7-10. Advantages of using cube corners instead 
of plane mirrors as end reflectors in Michelson interferometer 
when measuring length by photoelectric methods; guide on 
which cube corner moves need be less accurate than guide 
for plane mirrors. 


Streak Interferometry, F.D.BENNETT, D.D.SHEAR, H.S. 
BURDEN. Optical Soc America—J v 50 n 3 Mar 1960 p 
212-16. Modification of Mach-Zehnder interferometer to permit 
streak interferometry of transient axisymmetric flows; inter- 
ferograms of flows produced by exploding fine metallic wires. 


Theory of Diffraction in Microwave Interferometry, D.M. 
KERNS, E.S.DAYHOFF. US Bur Standards—J Research— 
Mathematics & Mathematical Physics v 64B n 1 Jan-Mar 
1960 p 1-138. Microwave versions of Michelson and Fabry- 
Perot interferometers being studied for use in high accuracy 
measurements of wavelengths, and speed of light; effects 
significant in microwave region considered and analytical 
tools presented for making necessary corrections to apparent 
wavelength. 


Triangular Path Macro-Interferometer, P. HARIHARAN, D. 
SEN. Optical Soc America—J v 49 n 11 Nov 1959 p 1105-6. 
Triangular path shearing interferometer for examination of 
large transparent objects; adaptability to existing schlieren 
system for quantitative measurements; polarizing prisms are 
not used. 


Zur Theorie der Wechselschichten aus schwachabsorbieren- 
den Substanzen und ihre Verwendung als Interferometersnie- 
gel, GKOPPELMANN. Annalen der Physik v 5 n 7-8 1960 p 
388-96. Theory of alternating layers of weakly absorbent 
substances and their use as interferometer mirrors; applica- 
tion of matrix method to study of lambda/4 and lambda/2 
layers of dielectric substances; effect of absorption of these 
films when used in interferometry. 


Accessories. Fractional Order Slide Rule for Interferometric 
Length Measurement, K.H.HART. Rev Sci Instruments v 31 
n 4 Apr 1960 p 488-9. Slide rule of special design for use 
with method of exact fractions in interferometry; instrument 
computes lengths from measured excess fraction orders. 


INTERNAL COMBUSTION ENGINES 


See also Aircraft Engines; Automobile Engines; Diesel 
Engines; Motor Boats—Engines; Motor Buses and Trucks— 
Engines; Natural Gas Pipe lLines—Compressor Stations ; 
Piston Rings; Pistons. 


Computation of Real Cycle of Internal Combustion Engines 
with Antechamber, G.BARANESCU. Revue d’Electrotechnique 
et d’Energétique v 4 n 1 1959 p 157-70. Method proposed for 
computation consists in establishing some general differential 
equations which are then particularized, completed and inte- 
grated for each evolution of cycle; gases are considered to 
be perfect, and some other assumptions are made to simplify 
caleulations. 

Mathematisches Verfahren zur Errechnung des mittleren 
Innendrucks von schnellaufenden Verbrennungskraftmaschinen 
aus dem Druck-Zeit-Diagramm, H.ROST. Technische Mitteilun- 
gen Krupp v 17 n 4 Sept 1959 p 179-83. Mathematical method 
for calculating, from pressure-time diagram, mean internal 
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pressure of high speed internal combustion engines; rapid 
method described avoids time consuming replotting and 
planimetering of diagram and sources of error connected 
therewith. 


Planche Four-Cylinder Engine with External Combustion 
Chamber, R.PLANCHE. Engrs’ Digest v 21 n 2 Feb 1960 p 
92-3. Constructional details of novel 4-cyl engine designed to 
retain features of internal combustion engine and to over- 
come some of its drawbacks; cylinders are of different bore, 
and operate on constant-pressure cycle as 2-stage air com- 
pressor; air is drawn in at atmospheric pressure and ambient 
temperature and is discharged from cylinder at pressure of 
100 psig and temperature of 200 C, cooled down nearly to 
ambient temperatures in finned cooler and_ supplied to 
cylinder in which it is further compressed to 900 psig; 
diagrams. 


Spark Compression-Ignition Engine, S.G.TIMONEY. En- 
gineer v 209 n 5444 May 27 1960 p 899-902. Layout is that 
of 2-stroke cycle, opposed piston, single crankshaft, rocker 
arm engine, in which variable compression ratio is obtained 
by pivoting two rocker arm fulerums on eccentric shafts; 
load contro] is achieved without some of inherent difficulties 
found with stratification; single cylinder engine, developed 
at Univ College, Dublin, is intended for possible application 
in road vehicle field; diagram. 


Antivibration Mountings. See Machinery—Antivibration Mount- 
ings. 

Combustion. See also Internal Combustion Engines—Fuel In- 
jection. 


Effects of Certain Additives on Two-stage Cool Flames 
Stabilized in Flat-flame Burner, W.G.AGNEW. Combustion & 
Flame v 4 n 1 Mar 1960 p 29-44. Studies indicated similarity 
between cool flame reactions stabilized in burner and pre- 
flame reactions associated with knocking combustion in spark- 
ignition engine; study of effects of nine compounds added to 
central portion of rich, diethyl ether-air cool flame; additive 
action in terms of retardation or acceleration is shown; addi- 
tives acted as expected from their known engine anti-knock 
or pro-knock effects. 28 refs. 


Review of Research on Abnormal Combustion Phenomena 
in Internal Combustion Engines, L.S.ECHOLS. V.E.YUST, 
J.L.BAME. World Petroleum Congress, Fifth—Proc New 
York, NY Sec VI June 1959 p 159-89 (discussion) 189-91. 
Fundamental factors influencing autoignition and _ surface 
ignition in terms of ignition delay theory of Semenoff; these 
factors are then related to practical problems of knock, hot 
starting noise, silent knock, preignition induced knock, knock 
induced preignition, and engine roughness, sometimes called 
rumble or pounding. 


Studies of Physics of Engine Knock, J.C.FIREY, R.LAVI. 
Trend in Eng v 11 n 4 Oct 1959 p 13-15. Investigation per- 
formed at University of Washington confirmed presence of 
impact pressures; cool flame reactions generate shock waves 
leading to detonation waves which cause knock; magnetostric- 
tive indicator oscillograms. 


Viliyanie prodolzhitel’nosti i kharakter sgoraniya na _ rabo- 
chii tsikl dvigatelya s vosplameneniem ot elektricheskoi iskry, 
II.VIBE. Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekh- 
nicheskikh Nauk, Energetika i Avtomatika n 6 Nov-Dec 1959 
p 90-8. Effect of duration and characteristics of combustion 
on working cycle of engine with electric spark ignition; 
investigation to determine optimum parameters of working 
cycle; how effectiveness of working cycle can be raised by 
using other methods of improving combustion characteristics, 
than just increasing of pressure. 

Cooling. See also Antifreeze Solutions. 


Airecooling Versus Water-Cooling in Agricultural and Con- 
struction Equipment, H.H.HAAS. SAE—Paper n 222A for 
meeting Sept 12-15 1960 37 p. Physics of both methods are 
reviewed; their influence on design and performance of engine 
is discussed to help designer of tractors and construction 
machinery recognize inter-relationship of various factors 
and thus make it easier to select most appropriate cooling 
system and engine design; priority is given to diesel engine. 

Das Temperaturverhalten von Rippenzylindern bei stetig 
reguliertem Kuehlluftdurchsatz, R.MUELLER. Motortech- 
nische Zeit v 21 n 4 Apr 1960 p 104-9. Temperature behavior 
of finned cylinders for continuously regulated cooling air 
flow; application of equations for heat transfer and new rela- 
tion between freely ambient temperature and dependent fin 
base temperature; dependence can be minimized by selecting 
appropriate layout, so that not only air discharge temperature 
behind cylinder, but also fin base temperature is kept almost 
constant. 

Crankshafts. See Crankshafts. 
Detonation. See Internal Combustion Engines—Combustion. 
Exhaust Gases. See Diesel Engines—Exhaust Gases. 


Exhausts. Exhaust Back Pressure, S.E.BONAMY, R.W.UP- 
FOLD. Automobile Engr v 49 n 13 Dee 1959 p 519-21. Theo- 
retical analysis of effects of exhaust back pressure variation 
on performance of internal combustion engines taking into 
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account such factors as chemical dissociation, specific heat 
variations and effects of residual gases from previous cycle, 
is best made by application of thermodynamic charts, pre- 
pared by H.C.HOTTEL, G.C.WILLIAMS and C.N.SATTER- 
FIELD (see Engineering Index 1949 p 1211) ; they are applied 
to. examine wide range of intake and exhaust manifold 
pressures; procedure and analysis of results. 


Gasdynamische und akustische Vorgaenge in schalldaemp- 
fenden Abgas-Anlagen, H.MARTIN. Motortechnische Zeit v 
21 n 2 Feb 1960 p 47-50. Gas dynamic and acoustic phe- 
nomena in sound damping exhaust systems; paper is con- 
cerned with nonstationary flow in exhaust pipes; negative 
pressure waves of large amplitude have smaller velocity than 
positive waves; existence of both types of waves and velocities 
is shown experimentally, specifically in exhaust systems with 
entrance chamber or diffusor and with throttling downstream 
of diffusor; in pipe lines of small cross section this results 
in lower wave propagation velocity for negative reflection 
particularly at diffusor, due to reflection damping, than for 
positive reflection at throttling point. 


Flow Problems. Experimental Studies of Mixing Processes and 
Flow Configurations in Two-cycle Engine Scavenging, ' 
RIZK. Instn Mech Engrs—Proe v 172 n 10 1958 p 417-38. 
Original of paper indexed in Engineering Index 1959 p 659. 


Spuelluft, Verbrennungsgase und Mischzone im Zylinder 
des Zweitaktmotors, W.ENDRES, M.DANNER. Motortech- 
nische Zeit v 20 n 11 Nov 1959 p 393-400. Scavenging air, 
combustion gases and mixing zone in cylinder of 2-cycle 
engine; tests carried out with 2-dimensional model with 
actuated piston to duplicate scavenging process in engine 
with MAN loop scavenging; products of combustion were 
represented by air, scavenging medium by CO2; role of mixing 
zone in gasoline engines; rolling swirl, corner scavenging, 
etc; reference to similar study by S.OHIGASHI, et al, indexed 
in Engineering Index 1959 p 659. 

Free Piston. See Gas Turbines—Free Piston Engine. 
Fuel Consumption. See Internal Combustion Engines—Testing. 


Fuel Inection. Engine Probleme der Regelung von Einspritz- 
Zweitakt-Ottomotoren, A.BECKERS, K.RESTIN. Motortech- 
nische Zeit v 20 n 12 Dee 1959 p 452-4. Control problems of 
2-cycle injection Otto engines; for control of mixture ratio of 
injection spark ignition engines, depression in intake mani- 
fold is usually employed as primary control parameter; 
amount of fuel supplying cylinder should be function of 
weight of trapped air charge; it is shown that new, mechani- 
eal control system gives considerably improved engine per- 
formance without reference to manifold depression. 


Fuel Injection and Positive Ignition—Basis for Improved 
Efficiency and Economy, C.W.DAVIS, E.M.BARBER, E. 
MITCHELL. SAE—Paper n 190A for meeting June 5-10 1960 
23 p. Combustion process for reciprocating engines, developed 
by Texaco Research Center, uses coordinated arrangement 
of fuel injection, positive ignition and air swirl; high 
thermodynamic efficiency and operating economy are achieved 
through ability to burn lean mixtures and use broad boiling 
range fuels having no octane or cetane requirements; method 
of operation, design requirements and performance of experi- 
mental 2- and 4-stroke-cycle engines. 


Solution Francaise au probleme des moteurs polycarburants, 
G.GROSSHANS, J.MARCADET, G.MONNOT, J.OLLIER, R. 
VICHNIEVSKY. World Petroleum Congress, Fifth—Proec New 
York, NY See VI June 1959 p 1-23 (discussion) 24-7. French 
solution of engine problems working on wide range of fuels; 
possibility of supplying reciprocating engines with wide 
range of fuels without any modifications of engine design; 
residual charge of exhaust gas has useful role in preparing 
fraction of fuel for rapid ignition and smooth combustion 
occurring at end of compression stroke; industrial applica- 
tion of technique. 


Fuels. See Aircraft Fuels; Automotive Fuels; Diesel Fuels. 
Governors. See Governors. 


Knock. See Internal Combustion Engines—Combustion; In- 
ternal Combustion Engines—Temperature Measurement. 


Lubrication. See Lubrication—Internal Combustion Engines. 
Manifolds. See Internal Combustion Engines—Exhausts. 
Manufacture. See Chromium Plating. 

Pistons. See Piston Rings; Pistons. 


Rotary. Bauart und gegenwaertiger Entwicklungsstand einer 
Trochoiden-Rotationskolbenmaschine, F.WANKEL, W.FROE- 
DE. Motortechnische Zeit v 21 n 2 Feb 1960 p 88-45. Con- 
struction and present state of development of trochoidal 
rotary piston engine; development work carried out since 
1954 at NSU-Werke, Neckarsulm, Germany; principles of 
operation and possible design variations; preliminary tests on 
types designed as compressors or air expansion engines; test 
results with engines of 7.6, 15.2 and 61 cu in. show that 
performance data of modern reciprocating engines are sur- 


passed in many respects for engines in range between 20 
and 130 hp. 
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Die Drehkolben- und Kreiskolbenmaschine, Entstehung einer 
neuen Bauart des Verbrennungsmotors, E.SCHMIDT. VDI 
Zeit v 102 n 8 Mar 11 1960 p 293-7. Development by N.S.U.- 
Werke, Neckarsulm, Germany, of new spark ignition rotary 
engine with | unusual characteristics; Wankel unit was 
originally designed as engine with rotor and cylinder revolving 
at different speeds (DKM version) and subsequently with 
outer cylinder stationary, but rotor and shaft revolving at 
different speeds (KKM version); epitrochoidal cylinder and 
trochoidal rotor proved to be most advantageous shape; seal- 
ing problem; operating kinematics. 


Engine With Two Moving Parts May Power Industry, 
Transportation. Purchasing v 48 n 1 Jan 4 1960 p 74. 
Operating characteristics of lightweight, compact, rotating 
internal combustion engine having rotor and simple crank- 
shaft, on which rotor is mounted, as only moving parts; fuel 
is supplied by automotive type carburetor, compressed against 
well of housing by rotor lobes, and exploded by single spark 
plug ; there are three power sequences per revolution ; engine, 
which is quiet and vibration free, is applicable in automotive, 
marine, aircraft and industrial fields. 


Entwicklungsarbeiten an Dreh- und Kreiskolbenverbren- 
nungsmotoren, W.FROEDE. VDI Zeit v 102 n 8 Mar 11 
1960 p 314-22. Development work at N.S.U.-Werke, Neckar- 
sulm, Germany, on two types of rotary Wankel engines; first 
experimental rotary engine built in 1957 after 3 yr research, 
with two further prototypes built later; they showed surpris- 
ingly higher delivery rates than conventional engines of 
same class, but frictional losses were also higher; rotary 
design shows comparable performance except for 10% higher 
fuel consumption. 


N.S.U.-Wankel Engine, R.F.ANSDALE. Automobile Engr 
v 50 n 5 May 1960 p 166-76. Differences between DKM type 
N.S.U.-Wankel engine, which has inner and outer rotors re- 
volving at different speeds in same direction and KKM ver- 
sion which is kinematic inversion of DKM layout; induction 
and exhaust passages are in stationary cylinder or its end 
covers; basic geometric considerations of epitrochoidal cylin- 
der; sealing elements; potential for automotive, aircraft and 
industrial applications; design avoids limitation of conven- 
tional engines as to power output and speed. 


Rotating Combustion Engine, R.T.HURLEY. SAE—Paper 
n §S-236 for meeting Mar 10 1960 (Metropolitan Sec) 27 p. 
Background and history of rotating engine; German Wankel 
engine principle, and NSU-Wankel experimental engines; 
thermodynamic and gas cycle and performance of engine; 
nine experimental engines of single rotor type with 60 cu in. 
displacement, built by Curtiss-Wright Corp having license and 
engineering assistance agreement with NSU and Wankel; 
engine components and cycle sequence; features include 
elimination of valve difficulties, freedom from vibration, 
simplicity, small size and high efficiency. 


Rotationskolbenmaschinen als Verbrennungsmotoren, E.W. 
HUBER. Automobiltechnische Zeit v 62 n 3 Mar 1960 p 57- 
61; see also VDI Zeit v 102 n 8 Mar 11 1960 p 298-314. 
Rotary piston engines with internal combustion; history of 
development of Wankel NSU-engine, mode of operation, com- 
parison of test results with those obtained from conventional 
engine; oscillographie investigation of working cycle, etc. 
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tures of 1840 plus or minus 40 R; pressure values varied from 
200 to 700 psia; results show that previous hypotheses are 
not consistent with observed data. 


Measurement of Unburned-Gas Temperature in Engine by 
Infrared Radiation Pyrometer, M.C.BURROWS, S.SHIMIZU, 
P.S.MYERS, O.A.UYEHARA. SAE—Paper n 201E for meet- 
ing June 5-10 1960 29 p; see also SAE—J v 69 n 6 June 
1960 p 76-7. Techniques developed under CRC sponsorship ; 
sound-velocity, iodine absorption, and infrared radiation pyro- 
meter methods; details of latter; temperature time histories 
obtained by other two instruments; pyrometer, using water 
vapor as sensing medium and null method of data recording, 
for measuring gas temperatures to plus or minus 5 R as 
demonstrated by steady flow system. 


Unsteady Heat Transfer in Engines, V.D.OVERBYE, J.E. 
BENNETHUM, O.A.UYEHARA, P.S.MYERS. SAE—Paper n 
210C for meeting June 5-10 1960 113 p; see also abstract in 
SAE—J v 68 n 10 Oct 1960 p 132, 134, 138. Thermocouple, 
whose junction is located lu below surface of combustion 
chamber wall of CFR engine, was used at Univ Wisconsin 
to record metal surface temperature as function of time; 
data were taken deliberately keeping thermocouple free of 
deposits and deliberately building them up; first procedure 
gave instantaneous heat transfer rates permitting evaluation 
of coefficients in unsteady heat transfer; second shows that 
Geposits from different fuels have different effects on heat 
transfer. 


Testing. Das Kraftstoff-Arbeit-Diagramm, D.G.WOLFF. Motor- 
technische Zeit v 20 n 12 Dee 1959 p 441-6. Fuel work dia- 
gram, method of evaluating engine performance; as ordinate, 
given fuel quantity is plotted vs effective work as abscissa, 
obtained from this amount of fuel; constant specific fuel 
consumption is determined by straight lines through origin; 
advantages of method and basis for evaluation of engine by 
means of diagram discussed; examples of application. 


Pipeliners Like Engine Analyzer, B.J.MATTHEWS. Oil & 
Gas J v 57 n 50 Dec 7 1959 p 110-12. Engine analyzer con- 
sists of oscilloscope, pressure-rate pickup, air-cooled adapter, 
vibration pickup, synchronizing generator, crankshaft timing- 
pulse pickup, reference level comparator, and ignition cables ; 
value of analyzer as tuneup instrument and in detecting and 
locating mechanical malfunctions. 


Stroboscopic Radiography with Linear Accelerator, B.J. 
VINCENT. Brit J Applied Physics v 11 n 3 Mar 1960 p 
132-5. High-definition stroboscopic radiographs of internal 
combustion engine have been obtained and used to check 
performance of engine valves under running conditions as 
test of method; comparison is made with stroboscopic radi- 
ography using betatron; method can be used for checking 
efficiency of machinery in operation. 


Valves. See also Internal Combustion Engines—Testing. 


On Ineffective Lift of Poppet Valves in Internal Combustion 
Engines, T.ASANUMA, N.SAWA. Japan Soc Mech Engrs— 
Bul v 2 n 7 Aug 1959 p 417-22. To examine effects of engine 
speed, pressure difference and tappet clearance on ineffective 
lift, experiments were conducted with two model pieces of 
piston head fixed at cylinder barrel, and regular piston; re- 
sults indicate that minimum value of ineffective lift remains 
constant regardless of engine speed and pressure difference. 


Scavenging. See Internal Combustion Engines—Flow Problems. Vibrationc, Worsidnal’ Vibration, D.F.BRAUND. Insta Mech 
Spark Plugs. See Spark Plugs. Engrs—Proe (Automobile Div) n 2 1958-1959 p 63-72 (discus- 
Standards. Gas and Dual-Fuel Engines. Brit Standards Instn— sion) 87-110. When internal-combustion engine is operated 


near critical 


Supercharging. 
Temperature Control. 


Temperature Measurement. 


Brit Standard n 3109 1959 24 p. Standard specifies rated power 
output and speed, fuel consumption, inspection and responsi- 
bility for torsional vibration conditions, cylindrical condi- 
tions for engine driving electrical generator, etc; it applies to 
gas, convertible gas, gas diesel, convertible gas diesel, dual 
fuel and alternative fuel engines, except for road, rail, ship 
and aircraft. 


See Blowers; Diesel Engines—Supercharging. 


See Internal Combustion Engines—Cool- 
ing. 

End-Gas Temperature Measurement 
by Two-Wavelength Infrared Radiation Method, W.C.AGNEW. 
SAE—Paper n 201D for meeting June 5-10 1960 30 p; see 
also abstract in SAE—J v 68 n 10 Oct 1960 p 62-7. Under 
sponsorship of CRC three methods of engine end-gas tempera- 
ture measurement were studied at MIT and Univ Wisconsin ; 
General Motors Research independently carried out study of 
2-wavelength method; details of method and how it is ap- 
plied; experiments with motored air and fired engine; ad- 
vantages of method recommend it over other techniques, 
although its significant contribution appears to be its use as 
independent source of information. 


End-Gas Temperature-Pressure Histories and Their Rela- 
tion to Knock, M.E.GLUCKSTEIN, C.WALCUTT, P.R.ACLES. 
SAE—Paper n 201F for meeting June 5-10 1960 19 p. Meas- 
urements in CFR engine using speed of sound and balanced- 
pressure techniques; it was found that, for given knock- 
limited operating conditions, fuels of different octane level 
and type provided relatively constant final end-gas tempera~- 


speed at which pulsations produced by each 
cylinder excite natural frequency of crankshaft, excessive 
torsional amplitudes are developed which may _ seriously 
damage engine; measures to take to introduce damping into 
system; application of vibration amplitudes and stresses to 
safe values. 

Wear. See also Piston Rings—Wear. 

Verschleissmessungen an Verbrennungsmotoren mit radio- 
aktiven Isotopen und mit Hilfe der Spektralanalyse, J.JAS- 
PERT, A.REUTER. Motortechnische Zeit v 21 n 5 May 1960 
p 181-3. Wear measurements on internal combustion engines 
by means of radioactive isotopes and spectrum analysis; by 
means of radioisotopes abrasion on small structural elements 
and selected points of such elements may be measured rapidly 
and continuously; conventional analytical methods are of ad- 
vantage for examination of larger structural elements. 

INTERNAL COMBUSTION LOCOMOTIVES. See Locomotives, 
Diesel. 


INTERNAL COMBUSTION TURBINES. 


INTERPLANETARY FLIGHT. See Space 
Vehicles. 


INVAR. See Iron Nickel Alloys. 
INVENTIONS. See Patents and Inventions. 
INVENTORY CONTROL 


See also Clay Products—Manufacture; Computers—Data 
Processing ; Grinding Wheels—Manufacture; Materials Handl- 
ing—Warehouses; Operations Research; Production Planning 
and Control; Toolroom Practice. 


See Gas Turbines. 
Flight; Space 
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INVENTORY CONTROL—Continued 


Application of Dynamic Programming to Class of Problems 
in Inventory Control, ALBHATIA, A.GARG. J Indus Eng v 11 
n 6 Nov-Dec 1960 p 509-12. Inventory control problems, with 
known but variable requirements at discrete points of time 
and having objective function with fixed and variable portion, 
can be efficiently handled by dynamic programming technique ; 
method is readily applicable to specific problem presented and 
offers substantial savings in computation. 


Classification of Inventory Control Theory, T.L.NEW- 
BERRY. J Indus Eng v 11 n 5 Sept-Oct 1960 p 391-7. Com- 
monly used inventory control policies are discussed prior to 
consideration of developments which occurred in inventory 
control theory; general characteristics of these policies; pos- 
sible classification plan and partial bibliography of reference 
for this system is suggested. 57 refs. 


Computer Keeps Tabs on Work in Process, E.W.CANNON. 
Control Eng v 7 n 9 Sept 1960 p 138-9. Order locating sys- 
tem of Lockheed, Marietta, Ga aircraft plant for precise 
location and status of each of 45,000 orders for fabricated 
parts; system is based on use of IBM 305 RAMAC computer. 


Effects and Causes of Discrepancies in Supply Operations, 
R.F.RINEHART. Operations Research v 8 n 4 July-Aug 
1960 p 543-64. Case study of role of discrepancies between 
physical stocks and stocks of record, in operation of supply 
facility of Federal Government agency; how such discrepancies 
must be taken into account in theoretical studies on related 
problems of control of inventories, production scheduling, or 
optimal purchasing times and quantities. 


Establishing Basie Policy for Storeroom Control, B.CAR- 
SON. Paper Trade J v 143 n 29 July 20 1959 p 34-6. Sug- 
gested procedures for control of paper mill capital asset stores, 
special purchases, and stored stock items; purpose of stores 
department, various types of stores, and how effective con- 
trol is maintained over purchasing, charging dispersing, and 
deletion. 


How We Cut Inventories 25%, J.G.McLELLAN. Purchasing 
v 48 n 7 Mar 28 1960 p 70-3. Mathematical aspects of ‘‘eco- 
nomie ordering quantity’? system developed by Wire and 
Cable Div of Northern Electric, Ltd, in which combined 
carrying and ordering cost governs and reduces inventory 
investment substantially and streamlines and automates 
paperwork. 


Introduction to Inventory Management, B.E.GOETZ. Ad- 
vanced Mgmt v 25 n 7 July 1960 p 20-8. Mathematical ap- 
proach to batch process inventory control and development of 
models to exhibit nature of problem of determination of re- 
order levels and economic lot sizes; description of saw tooth 
model, economic lot size model, payoff table model, amended 
lot size and amended total cost model; cost contour model; 
pertinent equations. 


Inventory Policies and Related Numerical Approximations, 
C.E.CLARK, A.J.ROWE. J Indus Eng v 11 n 1 Jan-Feb 
1960 p 8-17. Problem relating to stock level and stock re- 
plenishment is to determine necessary items in light of costs 
of earrying stock in inventory, costs of ordering stock re- 
plenishment, runout percentage, and statistical properties of 
customer demand and lead times; approximate solution pre- 
sented for economic order quantities and safety stocks; nu- 
merical analysis. 


Inventory Policy by Control Chart, J.W.DUDLEY. Indus 
Quality Control v 16 n 7 Jan 1960 p 4-7. Factors affecting 
selection of inventory control policy and procedure; control 
chart method is described for case where future sales cannot 
be predicted, balancing production of similar items; for case 
of similar items, where total sales can be predicted with 
fair accuracy; for case where top management has well 
defined policy based on economic lot sizes and past experience 
for proportioning inventory, production, and sales. 


Many Facts of Sound Inventory Control, L.G.SPENCER. 
Nat Assn Accountants—Bul v 41 n 12 Sec 1 Aug 1960 p 5-14. 
Aspects considered, with examples of practice in Plastics 
Dept of Decatur, Ill, plant of General Elee Co, are: direct 
and indirect inventory responsibilities; control procedures, 
tabulating routines, and forecasting techniques; control 
through standardization; role of reports in inventory control; 
measuring performance; checking up through audit; educa- 
tion in inventory control. 


On Base-Stock Level Inventory Control, D.P.GAVER, Jr. 
Operations Research v 7 n 6 Nov-Dec 1959 p 689-703. Use of 
mathematical models to discuss inventory situation where 
customer demands on warehouse stock of item fluctuate in- 
dependently and randomly during successive discrete time 
pene demands that cannot be satisfied from stock on hand 
are ‘lost’. 


One Inventory Carries Load for Three, D.W.MORGAN, 
G.H.FABER. Mill & Factory v 66 n 1 Jan 1960 p 104-6. De- 
scription given of single inventory system at Linde Co, Div 
of Union Carbide, which serves production, maintenance and 
laboratory operations, and handles stock for large field force; 
key to system is machine posting ledger card on which in- 


INVENTORY CONTROL—Continued 
formation for each transaction is posted; transactions ex- 
plained; method eliminates need for, and heavy cost of 
removing or segregating materials. 

Optimal Inventory Control Decision Rules for Large Supply 
System, R.H.DAVIS. Operations Research v 7 n 6 Nov-Dec 
1959 p 764-82. Mathematical decision rules for control of 
inventories which allow minimization of total system shortages 
where this minimization is subject to specified system ex- 
penditures; alternatively, rules permit minimization of sys- 
tem expenditures for given level of system shortages. 


Scientific Sampling Applied to Audit Testing of Inventories, 
R.TAUSSIG. Nat Assn Accountants—Bul v 41 n_ 5 See 1 Jan 
1960 p 21-34. Use of probability samples, confidence limits 
of which can be quantitatively measured; audit objectives are 
to determine appropriate sampling plan for accepting or 
rejecting given hypothesis for number of defectives, and to 
estimate total dollar value of inventory within confidence 
limits based on stipulated probability; method was applied 
experimentally to verification of inventories in examination 
of financial condition of cooperative; suggestions applicable 
to various types of inventories. 


Theory of Allocation of Stocks to Warehouses, K.F.SIMP- 
SON, Jr. Operations Research vy 7 n 6 Nov-Dee 1959 p 797- 
805. Mathematical models and formulas for distribution to 
number of warehouses of certain quantity of material which 
has just been received, or is about to be received by central 
agency, while another quantity is expected to be received at 
known time in future. 


INVERTERS. See Electric Converters. 


INVESTMENT CASTING. See Foundry Practice—Precision In- 
vestment Casting. 


INVOLUTE SPLINES. See Splines. 
IODINE 


Ferganskaya iodo-bromnaya provintsiya, I.P.SOKOLOV. 
Sovetskaya Geologiya n 4 Apr 1960 p 79-84. Iodine-bromine 
province of Ferghana; Ferghana intermontane depression is 
artesian basin; formation waters under pressure are en- 
closed in section of Mesozoic and Cenozoic sediments; from 
peripheral parts of basin, towards its center, formation waters 
gradually become more minearlized; mineralization of water 
in Cretaceous is considerably less strong than that in 
Paleogene rocks. 


ION ACCELERATORS. See Accelerators. 
ION EXCHANGERS 


See also Catalysts; Chemical Processes—Ion Exchange; 
Electroplating—Solutions; Feedwater Treatment—Ion Ex- 
changers; Fuel Cells; Water Pollution—Radioactive Ma- 
terials; Water Treatment—lIon Exchange. 


Absorption of Uranyl-ions on Ion Exchangers, Z.LEVAI, J. 
MIKES, L.KOVACS. Periodica Polytechnica—Chem Eng vy 3 
n 3 1959 p 148-8. Dowex 1 and Dowex 2 ion exchangers 
were compared with Mykion PA and Ethyl-exchanger for 
adsorption of uranyl ions; two latter exchangers are strongly 
basic anion exchangers produced at Research Inst for Plastic 
Materials, Budapest; under laboratory conditions, porous 
Mykion PA was found most suitable; velocity is determined 
by diffusion of ions in exchanger phase. 


AMP —KEffective Ion Exchanger for Treating Fission Waste, 
J.VAN R.SMIT, W.ROBB, J.J.JACOBS. Nucleonics v 17 n 9 
Sept 1959 p 116-18, 120-3. Ammonium molybdophosphate 
(AMP) is among more promising synthetic inorganic ion ex- 
changers undergoing development; it is superior to con- 
ventional organic resins in ability to separate alkali metal 
ions; good results obtained with acidie fission products; ex- 
change mechanism resistance to radiation, and other ad- 
vantages and disadvantages discussed. 


Electrical Conductivity Electroosmotie Permeability of Ca- 
tion-Exchange Resin, D.MACKAY, P.MEARES. Faraday Soc— 
Trans v 55 n 439 pt 7 July 1959 p 1221-38. Anomalies in 
thermo-dynamic and kinetic properties of ion-exchange resins 
are attributed to non-uniform distribution of gegen-ions; it 
is suggested that information on distribution is derivable 
from correlation of electro-kinetie properties; electrical con- 
ductance and_ electro-osmosis were studied using highly 
swollen cation-exchanger; results combined with previous 
determinations of ionic self-diffusion coefficients and trans- 
port numbers. 


Tonenaustauscher in der modernen Verfahrenstechnik, K. 
HEINRICH. VDI Zeit v 102 n 22, 23 Aug 1 1960 p 1061-7, 
Aug 11 p 1103-9. lon exchangers in modern process engineer- 
ing. Aug 1: Ion exchangers for treating and purifying of 
water (39 refs). Aug 11: Ion exchangers in chemical en- 
gineering, medicine, and nuclear engineering (60 refs). 


Ionic Mobilities in Ion-Exchange Resins, A.O.JAKUBOVIC, 
G.J.HILLS, J.A.KITCHENER. Faraday Soc—Trans v 65 pt 
9 n 441 Sept 1959 p 1570-9. Ion-exchange resins based on 
phenolsulphonie acid were cross-linked with formaldehyde in 
form of eylindrical rods; specifie conductances of resins in 
their H, Li, Na, K, Rb, Cs, Sr and Ba forms were determined, 
at number of different water-contents, by improved technique 


Measurement. 
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ION EXCHANGERS—Continued 


with accuracy of plus or minus 0.5%; corresponding 
equivalent conductances of cations in resin phase was found 
to be Lis to 1/8 of those in aqueous solution, chief factor re- 
ducing mobility being obstruction offered by resin network. 


Preparation and Properties of Ion Exchange Resins—3, P.L. 
HO, T.P.TIENG. Acta Chimica Sinica v 25 n 6 1959 p 565-70. 
Copolymers, i.e., styrene-ethylene dimethacrylate, styrene- 
divinylbenzene—ethylene dimethacrylate, and styrene-divinyl- 
benzene x 2, were synthesized, and then subjected to 
chloromethylation and amination; properties of prepared re- 
sins were determined and compared with those made in Japan, 
Britain and United States. (In Chinese with English abstract). 


Principles and Practice of Ion Exchange, T.R.E.KRESS- 
MAN. Brit Chem Eng v 4 n 10 Oct 1959 p 510-15. Descrip- 
tion of process, presently used for extracting U ore by 
H2SO1 leaching and which is being studied for use in re- 
covery of metals including gold, using batch, column and 
mixed-bed column methods; use of membrane electrodialysis 
to treat concentrations greater than 1%; continuous ion 
exchange process using moving column principle is discussed ; 
applications include: purification of solutions in water treat- 
ment, concentration of valuable materials and recovery of 
industrial wastes. 


ION PROPULSION. See Rocket Engines—Electrie Propulsion 


ION SOURCES 


See also Mass Spectrometers—Ion Sources; Plasmas. 


High-Frequency Ion Source, I.S.NAZAROV. Instruments 
& Experimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 4 July-Aug 1959 p 609-11. Ion 
source with transverse HF and longitudinal “resonance” mag- 
netic fields can send, under suitable operating conditions, ion 
eurrent of 300-350 ua to target which is at distance of 2.7 
m from source, for gas consumption of approximately 1 
em®/hr; ion source described is suitable for operation in low 
voltage devices and in electrostatic generators. 


IONIZATION 


See also Cloud Chambers; Cosmic Rays; Counters; Crystals; 
Dielectrics; Electric Discharge; Electric Transformers; Elec- 
tricity—Static; Electrons; Fire Alarm Systems; Gases—TIoni- 
zation ; Hydrocarbons—Combustion ; Insulating Oil; Ionization 
Chambers; Ionosphere; Mass Spectrometers; Plasmas; Semi- 
conductors ; Shock Waves; Space Vehicles—Radiation Shielding. 


Mass-Spectrometriec Studies of Ionization in Flames—1. 
Spectrometer and Its Application to Jonization in Hydrogen 
Flames, P.F.KNEWSTUBB, T.M.SUGDEN. Roy Soc—Proc 
(Ser A) v 255 n 1283 May 10 1960 p 520-37. Apparatus is 
described for extraction of ions from flames burning at 
atmospheric pressure, and for subsequent mass analysis of 
ions; brief account is given of ionization observed from 
premixed flames of hydrogen, oxygen and nitrogen; experi- 
mental evidence is adduced for formation of Hs0+ in 
homogeneous gas phase in and near reaction zone. 


See also Radiation—Measurement. 


Studies of Ionization Parameters in Nuclear Emulsions, M. 
BLAU, S.C.BLOCH, C.F.CARTER, A.PERLMUTTER. Rev Sci 
Instruments v 31 n 3 Mar 1960 p 289-97. Semiautomatic in- 
strument for ionization measurements in emulsion; new 
jonization parameter is proposed, based on blob-length distri- 
bution, which is useful over entire ionization range; relation 
of this parameter to grain density. 


IONIZATION CHAMBERS 


See also Cloud Chambers; Cosmic Rays; Electric Measure- 
ments; Gas Analysis—Apparatus; Nuclear Reactors—Instru- 
ments; Satellites-—-Instruments ; Spectrometers. 


A.C. Operation of Ion Chambers at High Fluxes, J.WAT- 
SON. Instn Elec Engrs—Proe v 107 pt B (Electronic & Com- 
munication Eng) n 32 Mar 1960 p 216-24; see also Brit 
Nuclear Energy Conference—J v 5 n 4 Oct 1960 p 240-9. 
Dependence of motion of charge carriers and form of current 
jn external circuit upon applied voltage and frequency, gas 
filling and fiux level, when sinusoidally varying potential 
difference is applied between electrodes of chamber subject 
to ionizing radiations; definition of ‘saturation’ as applied to 
chambers using alternating polarizing voltages. Paper 3207 M. 

Caracteristiques de fonctionnement des sources d’ions a 
excitation H.F.Emploi d’un diaphragme a J’interieur de leur 
canal d’extraction, D.BLANC, A.DEGEILH. J de Physique 
et le Radium (Physique Appliquee) v 20 n 7 July 1959 
p 55A-9A. Operational features of HF excitation ; introduc- 
tion of 1 mm diam diaphragm in extracting channel reduces 
gas consumption 4.24 times while ion beam is reduced only 
40%; optimum operating conditions are established with 
extracting voltage of about 5000 v. 

Construction of Boron Ionization Chambers, A.B.DMI- 
TRIEV, M.G.VOROB’EV, L.G.KOSMARSKAYA, N.I.CHIPU- 
RENKO. Instruments & Experimental Techniques (English 
Translation of Pribory i Tekhnika Eksperimenta) n 3 May- 
June 1959 p 405-8. Several types of boron ionization chambers 
registering slow neutrons according to gas ionization by pro- 
ducts of B® (na) Li? reaction; instruments were developed 
for use in control and protection systems of nuclear reactors. 


IONIZATION CHAMBERS—Continued 


Geometric Correction Factor for Cylindrical 
Chamber, E.E.KOVALEV, V.I.POPOV. Instruments & Ex- 
perimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 3 May-June 1959 p 409-12. General 
expression for geometric correction factor in measuring power 
of y-radiation doses, for case where source is at arbitrary dis- 
tance from center of chamber in radial direction; graphs of 
values of correction factor which can be used for determina- 
tion of optimum shape of ionization chamber. 


Instrument for Measuring Activity of Radioisotopes, K. 
SUBRAHMANYAM. J Sci & Indus Research y 19A n 5 
May 1960 p 212-15. Instrument which eliminates need for 
absolute calibration and has rapid measurement of strength 
of radioactive sources directly in curies is described and 
operating characteristics given; instrument can measure 
activities from 10 ue to several curies of radium equivalent 
in gamma chamber and from 0.5 ue upwards of phosphorus-32 
in beta chamber. 


Miniature Ionization Chamber with He? Pressure of 4 
Atmos, A.I.ABRAMOV. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 4 July-Aug 1959 p 570-1. Spherical ionization cham- 
ber designed for spectrometric measurements of fast neutrons; 
filling mixture contains 50% He® and 50% A at overall 
pressure of 8 atm; energy resolution of chamber is equal 
to plus or minus 30 kev for slow neutrons and plus or minus 
80 kev for neutrons with energy of 600 key. 


128-Channel Recording Device for Ionization Chambers, 
N.N.GORYUNOV. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 
3 May-June 1959 p 430-5. Channels of amplifying recording 
device have large dynamic amplitude range (amplitudes may 
differ by factor of 8000); amplitudes are recorded by photo- 
graphing pulses on CRO screen; using electronic commutator, 
64 pulses may be recorded simultaneously from screen of 
single tube; accuracy is about 10%. 

Selection of Optimum Passband in Amplifier Operating with 
Ionization Chamber, A.A.VOROB’EV, V.A.KOROVLEV, G.E. 
SOLYAKIN. Instruments & Experimental Techniques (Eng- 
lish translation of Pribory i Tekhnika Eksperimenta) n 2 
Mar-Apr 1959 p 275-84. Caleulation of optimum passband of 
amplifier with two differentiating circuits to show that in- 
troduction of second differentiating circuit completely removes 
influence of microphonic and LF interference without impair- 
ing signal/noise ratio. 

IONIZATION GAGES. 
—Vacuum. 


IONOSPHERE 


See also Astronomy; Earth—Magnetism; Electromagnetic 
Waves; Meteorology; Radio Waves—Propagation; Satellites. 


Abnormal Features of F2 Region of Ionosphere at Some 
Southern High-Latitude Stations, R.G.RASTOGI. J Geophysi- 
cal Research v 65 n 2 Feb 1960 p 585-92. Variation of midday 
value of critical frequency of F2 layer (foF2) with magnetic 
dip shows assymmetry between northern and southern stations 
of west (American) zone, but not of east zone. 


Ionization 


See Pressure Measuring Instruments 


Analytic and Experimental Electrical Conductivity between 
Stratosphere and Ionosphere, R.E.BOURDEAU, E.C.WHIP- 
PLE, Jr. J.F.CLARK. J Geophysical Research v 64 n 10 Oct 
1959 p 1363-70. Data on atmospheric conductivity obtained 
experimentally in altitude region between 35 and 80 km by 
use of rocket borne Gerdien condensers; analytic expressions 
based on ion equilibrium and ionization by cosmic rays only 


are derived for comparison; experimental technique and 
several factors that might influence measurements are 
evaluated; meteoritic dust may be important agent for 


electron destruction in ionosphere. 


Anisotropic Field-Aligned Ionization Irregularities in Iono- 
sphere Near Magnetic Equator, R.D.EGAN. J Geophysical 
Research v 65 n 8 Aug 1960 p 2343-58. Unusual equatorial 
scatter echo, which has been shown to be due to presence 
of field-aligned ionization irregularities in ionosphere, was 
discovered early in program; E region echoes originate at 
heights between 100 and 140 km; at times, however, upper 
limit may extend to 200 km or more; F region echoes have 
been observed which appear to originate at heights correspond- 
ing to maximum ionization density of layer. 


Anomalous of foF2 Variations in Antarctic, G.E.HILL. J 
Geophysical Research v 65 n 7 July 1960 p 2011-23. Diurnal 
variation of F2-layer critical frequency, as expressed by noon 
minus midnight value, D, was found for given month to 
depend upon both geographic latitude and geomagnetic dip; 
negative D values occurred almost entirely in southern hemi- 
sphere, in region where there were no corresponding northern 
hemisphere stations; characteristic Fe-layer critical frequency 
variations can be explained on basis of vertical wind shear 
of order of 25 to 50 m/s per 100 km. 


Antaretic Auroral Observations, Ellsworth Station, 1957, 
J.M.MALVILLE. J Geophysical Research v 64 n 10 Oct 1959 
p 1389-93. Data include daily variation, east-west drift, and 
hydrogen emission; from comparison of observations made 
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IONOSPHERE—Continued 


at Ellsworth and South Pole evidence is obtained of spiralling 
zone of maximum auroral activity. 


Asymmetry Between Fz Region of Ionosphere in Northern 
and Southern Hemispheres, R.G.RASTOGI. J Geophysical Re- 
search v 65 n 3 Mar 1960 p 857-68. Asymmetry in seasonal 
variations of critical frequency of F2 layer at high latitude 
stations during years of minimum sunspot number; various 
hypotheses advanced to explain abnormalities in F2 region 
are examined to explain asymmetry, and plausible cause is 
suggested on basis of wind systems in F2 region. 


Atmospheric Tides and Ionospheric Electrodynamics, M.L. 
WHITE. J Geophysical Research v 65 n 1 Jan 1960 p 153-71. 
Resonance theory of atmospheric tidal oscillations including 
both thermal and gravitational excitation ; semiempirical wind 
patterns for various latitudes are given and semiempirical 
variation of solar semidiurnal wind velocities with height 
based on solar barometric variations at ground level; current 
work on extension of modern tidal theory into dynamo region. 


Audio-Frequency Electromagnetic Radiation in Auroral 
Zone, G.GUSTAFSSON, A.EGELAND, J.AARONS. J_ Geo- 
physical Research v 65 n 9 Sept 1960 p 2749-58. Continuous 
spectrograms of electromagnetic energy in spectral region be- 
tween 10 eps and 10 ke/see were recorded in Kiruna, Sweden ; 
throughout entire frequency band studied, there is low 
daytime signal level and nighttime maximum; ratio of maxi- 
mum to minimum amplitude varies as function of frequency, 
and with season of year; daytime ionosphere absorbs energy 
throughout entire spectrum studied. 


Aurora-Like Radar Echoes Observed From 17° Latitude, 
R.B.DYCE, L.T.DOLPHIN, R.L.LEADABRAND, R.A.LONG. 
J Geophysical Research v 64 n 11 Nov 1959 p 1815-18. 
Anomalous echoes are regularly observed by shipborne radar 
located at Antigua, British West Indies; these echoes, ob- 
served at 32 and 140 Mc/s, have many characteristics of 
echoes from auroras observed in arctic, although visible 
auroras should not be observable at Antigua more frequently 
than once in 7 yr; similar observations at Stanford University 
indicate correlation with one kind of sporadic-E ionization. 


Backseatter Experiments during Total Eclipse of October 
2, 1959, C.MALIK, J.AARONS, H.POEVERLEIN. J Geophy- 
sical Research v 65 n 10 Oct 1960 p 3241-7. Graphical repre- 
sentations of details of backscatter records show not only 
eclipse effect but also effect of ionospheric disturbances on 
days before and after eclipse; these disturbances make it 
nearly impossible to formulate standard of average behavior 
that may be quantitatively compared with eclipse day. 


Palloon Observations of X-Rays in Auroral Zone I, K.A. 
ANDERSON. J Geophysical Research v 65 n 2 Feb 1960 
p 551-64. Detailed measurements made by Nal scintillation 
counters and pulse height analyzer in region 40-340 kev; 
X-rays believed directly related to soft radiation investigated 
by rockoons and to processes occurring in outer Van Allen 
zone; atmospheric discharge may also be important. 


Bewegungen der F-Schicht der Ionosphaere bei erdmagneti- 
schen Bai-Stoerungen, H.KOHL. Archiv der Elektrischen 
Uebertragung v 14 n 4 Apr 1960 p 169-76. Motion of F-layer 
of ionosphere during geomagnetic day disturbances; extension 
of theory by D.F.MARTYN, particularly on rise of F-layer 
during such disturbances, taking into account influence of 
neutral gas; observations at Lindau station. (English sum- 
mary). 


Conductivity of Weakly Ionized Air at High Frequencies, 
H.MARGENAU, E.DESLOGE, D.STILLINGER. Acad Sciences 
USSR—Bul—Phys Ser (English translation) v 23 n 8 1959 p 
1027-36 (Columbia Tech Translation, New York, NY). New 
derivation of fundamental conductivity formula is presented; 
divergences between predictions of previous formulas and 
available data are analyzed; pertinence to transmission in 
ionosphere. 


Correlation of Auroral Are and Subvisible Monochromatic 
6300 A Are with Outer-Zone Radiation on November 28, 1959, 
B.J.O’BRIEN, J.A.Van ALLEN, R.E.ROACH, C.W.GART- 
LEIN. J Geophysical Research v 65 n 9 Sept 1960 p 2759-66. 
During severe geomagnetic storm anomalies were found in 
outer radiation zone at altitude of about 1000 km which 
appear to be correlated in space and time with optical emis- 
sions from atmosphere beneath; very intense narrow zones of 
radiation were detected over visible aurora during one pass; 
radiation in three such zones was harder toward low latitudes. 


Detection of Electrical Current in Ionosphere above Green- 
land, L.J.CAHILL, Jr. J Geophysical Research v 64 n 10 Oct 
1959 p 1877-80. During magnetic storm on Aug 6 1957, rocket 
borne magnetometer was launched near coast of Greenland; 
time and location of flight and magnetic measittrements ob- 
tained provide evidence that rocket entered postulated sheet 
current flowing across polar cap; estimate is made of magni- 
tude of detected current. 


Determination of Ionospheriec Electron Content and Distri- 
bution from Satellite Observations, O.K.GARRIOTT. J Geo- 
physical Research v 65 n 4 Apr 1960 p 1189-57. Pt 1: Two 
independent techniques which permit integral of electron 
density up to satellite height to be reduced from satellite 
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radio transmissions; each method is susceptible to error in 
varying degrees on account of approximations made ; correc- 
tion for assumptions. Pt 2: Results of observations of radio 
transmissions from Sputnik 111 in 8 mo period; measurements 
reveal diurnal variation of total ionospheric electron content ; 
also, ratio of total content to content of lower ionosphere be- 
low height of maximum density in F layer is obtained; gross 
effects of large magnetic storms on electron content and 
distribution are found. 


Determination of Ionospheriec Electron Content by Observa- 
tion of Faraday Fading, W.T.BLACKBAND. J Geophysical 
Research v 65 n 7 July 1960 p 1987-92. From study of Faraday 
fading of signals transmitted from satellite on 20 or 40 Me 
total electron content between satellite and observer can be 
determined; in special cases simple interpretation of records 
is possible; this method can be applied to study of jono- 
sphere above F2 maximum; form of satellite transmission 
which would be particularly suitable for such studies. 


Development of Multiple Radiation Zones on October 18, 
1959, B.J.O’BRIEN, G.H.LUDWIG. J Geophysical Research v 
65 n 9 Sept 1960 p 2695-9. Anomalous radiation zones de- 
veloped around 1000 km altitude on low latitude side of outer 
radiation zone during moderate magnetic storm; zones were 
first detected as quite separate regions of increased counting 
rates; later, other narrow zones were seen to be superim- 
posed on 6°-thick zone of steadily increasing intensity ; iat 
one time, this broad zone contained radiation even more in- 
tense than that in normal outer zone. 


Die allgemeinen Verfahren der Station Lindau/Harz zur 
Bestimmung der wahren Verteilung der Elektronendichte in 
der Ionosphaere, W.BECKER. Archiv der Elektrischen Ueber- 
tragung v 13 n 9 Sept 1959 p 873-82. General procedure of 
Lindau/Harz station in determining real density distribution 
of electrons in ionosphere; three non-electronic methods are 
described, including “‘general method’, free of restriction, 
based on fact that with terrestrial-magnetic inclination of 
67° or more purely longitudinal propagation can be assumed 
for extraordinary component, and two correction methods. See 
also Engineering Index 1959 p 664. 


Direct Measurement of Particles Producing Visible Auroras, 
C.E.McILWAIN. J Geophysical Research v 65 n 9 Sept 1960 
2727-47. Nature of particles producing two visible auroras 
at Fort Churchill, Canada, has been determined with aid of 
rocket borne detectors; magnetic fields were used to separate 
proton and electron components of particle flux; major frac- 
tion of auroral light was produced by electrons with energies 
of less than 10 kev. 


Drift Measurements at Kjeller on Ionospheric F Region, 
J.BECKEN, B.MAEHLUM. J Geophysical Research v 65 n 5 
May 1960 p 1485-8. Study of drifts and structure of amplitude 
pattern of F2 echo; some measurements on sporadic F echo 
are also included. 


Drifts and Irregularities in lonosphere, S.F.MIRKOTAN, 
A.D.PODOL’SKIY, V.V.BRUZGUL. NASA—Tech Translation 
n F-20 June 1960 100 p. Principal results of observations con- 
ducted at Ashkhabad, Moscow (Moscow State Univ and 
IZMIRAN), Tomsk and Khar’kov stations, obtained mainly 
during 1957-1958 period; study of ionospheric irregularities, 
conducted at Simeiz station is included. (Translated from 
collected articles of V Sec of IGY program n 1, compiled by 
interdepartmental committee responsible for IGY program 
attached to Acad Sciences USSR, Moscow, 1959.) 


Dynamic Characteristics of Ionosphere and Their Coherency 
with Local and Planetary Magnetic Index, K.BIBL. J Geo- 
physical Research v 65 n 8 Aug 1960 p 2333-42. Four param- 
eters were adopted and evaluated every day in 1959; these 
parameters enable us to detect some relations existing 
between intensity of sporadic E ionization, movement of F 
ionization, and magnetic character figures, both local and 
planetary ; quiet days as defined from ionospheric parameters 
are not more frequent than disturbed ones; results of partial 
correlation. 


Effect of Turbulence and Magnetie Field on Electron Den- 
sity Fluctuations in Ionosphere, I.D.HOWELLS. J Fluid Me- 
chanics v 8 pt 4 Aug 1960 p 545-64. It is shown that atmos- 
pherie turbulence cannot account for experimentally observed 
anisotropy in spectrum of fluctuations which is derived on 
basis of model due to J.W.DUNGEY; present theory which 
takes into account earth’s magnetic field, fails to account for 
elongation observed parallel to field. 


Effects of Diffusion and of Attachmentlike Recombinatio 
on F2 Region, J.E.C.GLIDDON, P.C.KENDALL. J Ceschanua! 
Research v 65 n 8 Aug 1960 p 2279-83. Quantitative results 
of diurnal variation of electron density in Fs region, are 
obtained taking account of diffusion and of exponentially 
decreasing attachment type law of recombination ; atmosphere 
is assumed to be isothermal, and for case considered here 
(middle latitude) effect of geomagnetic field on diffusion is 
small enough to be ignored. 


Electron. Densities of Ionosphere Utilizing High-Altitud 
Rockets, O.C.HAYCOOCK, J.I.SWIGART, DJ BAKER, IRE— 
Trans on Antennas & Propagation v AP-7 n 4 Oct 1959 p 
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414-18. Electron densities in E-region of ionosphere investi- 
gated by using 6-Me pulse transmissions from rocket to several 
ground receiving stations; techniques used and results ob- 
tained presented; curves derived show general increase of 
electron density throughout H-region. 


Electrons of Van Allen Radiation, P.J.KELLOGG. J Geo- 
physical Research v 65 n 9 Sept 1960 p 2705-13. Calculations 
for flux of trapped electrons to be expected on hypothesis that 
these electrons are 8 decay electrons from neutrons produced 
in atmosphere by cosmie rays; such electrons can form only 
very small part of observed electron component even in inner 
zone; observed electrons are most probably accelerated in place 
by HF electromagnetic fields. 


Experimental Investigations of Ionospheric E-Layer, B.J. 
ROBINSON. Reports on Progress in Physics v 22 1959 p 
241-79. Techniques reviewed are penetration-frequency meas- 
urements, radio reflection experiments, high-resolution pulse 
soundings, and rocket data; information obtained from 
various measurements is presented and discussed and those 
areas needing further clarification are indicated. 142 refs. 


Experimental Relations Between Ionospheric True Height, 
Group Height, and Phase Height, J.A.THOMAS, R.W.E. 
McNICOL. Australian J Physics v 13 n 2 June 1960 p 132-8. 
Computations of phase height at particular frequency have 
been made using true height analyses of h’f curves; temporal 
changes in these values agree with experimentally measured 
changes of phase path both for regular diurnal variations 
and during eclipse; true height analyses are thus shown to be 
reliable, and ‘‘absolute’”’ value can be allotted to normal phase- 
path records. 


F-Region Traveling Disturbances and Sporadic-E Ionization, 
L.H.HEISLER, J.D.WHITEHEAD. J Geophysical Research v 
65 n 9 Sept 1960 p 2767-73. Ionosonde records have been 
analyzed statistically for cecurrence of F-region traveling 
ionospheric disturbances and Es; these phenomena are asso- 
ciated, and advent of traveling ionospheric disturbance is 
sometimes accompanied by increase in Es critical frequency ; 
there is apparent small secondary effect in Es occurring some 
minutes after F anomaly. 


Formation of D Region of Ionosphere, M.NICOLET, A.C. 
AIKIN. J Geophysical Research v 65 n 5 May 1960 p 1469-83. 
Radiations of solar origin penetrating below 85 km in ter- 
restrial atmosphere are: X-rays of lambda is less than 10 A; 
Lyman a and wavelengths greater than 1800 A; negative ion 
to electron ratio is important below 70 km and affects electron 
distribution below that altitude; it is possible to explain 
normal] conditions of ionization by cosmic rays and Lyman a. 


41 Mc/s IGY Auroral Radar at Ithaca, New York, C.W. 
GARTLEIN, G.SPRAGUE, R.C.WAAG. J Geophysical Re- 
search v 65 n 8 Aug 1960 p 2255-9. Radar consistently detects 
auroras between 500 and 1200 km north of Ithaca and can 
therefore be used to study auroral statistics in this region; 
specific studies have been made of latitude distribution and 
diurnal distribution; many unidentified, nonauroral echoes 
are present. 


Geomagnetic Effects of High-Altitude Nuclear Explosions, 
A.G.McNISH. J Geophysical Research v 64 n 12 Dec 1959 p 
2253-65. High altitude nuclear explosions detonated near 
Johnston Island in Aug 1958 produced geomagnetic effects at 
Honolulu, Palmyra Island, Fanning Island, Jarvis Island, 
and Apia; effects at first four observatories are attributed to 
overhead currents caused by increased ionization of atmos- 
phere by y-rays and their secondaries from detonations; effects 
at Apia are attributed to charged particles from detonations 
and Compton electrons released from air around detonation. 


Geomagnetic Field and Ionospheric Drift, S.N.MITRA. Instn 
Telecommunication Engrs—J v 6 n 2 Feb 1960 p 90-6. Iono- 
spheric drift is investigated by spaced receiver technique; 
experimental observation indicates that solar and lunar gravi- 
tational tides have little effect upon drift; magnitude of 
drift velocity is fairly independent of variation in values of 
magnetic K index; however on disturbed days, northward 
velocity of north-south component of drift velocity increases 
in synchronism with increase in K. 

High Neutron and Radiation Intensities at Balloon Alti- 
tudes During Auroral Display, S.A.KORFF, R.C.HAYMES. J 
Geophysical Research v 65 n 10 Oct 1960 p 3163-7. Balloon 
flight at 40-km altitude recorded high neutron intensities as 
well as high ionization levels during auroral display; observa- 
tions are consistent with possibility that neutrons were pro- 
duced by protons of 50 or more Mey in energy at balloon’s 
altitude. 

Improved Automatic Method for Measurement of Ionospheric 
Absorption, L.THOMAS. Electronic Eng v 32 n 392 Oct 1960 
p 635-9. Equipment used to make routine vertical incidence 
measurements of ionospheric absorption is described; entire 
system is synchronized to one pulse/sec trigger voltages thus 
providing improved compensation for background noise signals 
and minimum interference with other services. 

Induction Drag on Large Negatively Charged Satellite 
Moving in Magnetic-Field-Free Ionosphere, P.J.WYATT. J 
Geophysical Research v 65 n 6 June 1960 p 1673-8. Satellite 
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is considered as completely permeable spherical shell of 
charge, thus avoiding difficult boundary conditions introduced 
by exact linearized treatment; effects of permeability are 
then shown to be approximately removable by means of 
iterative process; final results, apparently valid to within 
order of magnitude, is obtained for drag force arising solely 
from electrical effects. 


Inferred Temperature Variations at Fs Peak, S.J. BAUER. 
J Geophysical Research v 65 n 6 June 1950 p 1685-90. In- 
f-rmation on ionospheric electron content deduced from Fara- 
day rotation of lunar radio reflections and ionospheric data 
obtained by vertical incidence soundings are used to infer 
seale heights at Fe peak; scale height is found to exhibit 
pronounced time variations that are interpreted as variations 
in temperature at Fe peak; average values of F2 peak lie 
within plus or minus 15% of model atmosphere values. 


Influence of Earth Curvature and Terrestrial Magnetic Field 
on VLE Propagation, J.R.WAIT, K.SPIES. J Geophysical 
Research v 65 n 8 Aug 1960 p 2325-31. Ionosphere is assumed 
to be sharply bounded and homogeneous ionized medium; it is 
indicated that earth curvature increases attenuation rate by 
as much as factor of 2 as compared with corresponding 
attenuation for flat earth; influence of earth’s magnetic 
field is also shown to be important; in fact, east-to-west 
propagation paths suffer much greater attenuation than west- 
to-east paths. 


International Symposium on Fluid Mechanics in Ionosphere. 
J Geophysical Research vy 64 n 12 Dee 1959 p 2037-2238. Con- 
stitution of Atmosphere at Ionospheric Devels, M.NICOLET, 
2092-2101; Jonizations and Drifts in Ionosphere, J.A.RAT- 
CLIFFE, 2102-11; Natural Occurrence of Turbulence, R.W. 
STEWART, 2112-15; Dynamics of Upper Atmosphere, P.A. 
SHEPPARD, 2116-21; Visual and Photographie Observations 
of Meteors and Noctilucent Clouds, P.M.MILLMAN, 2122-8; 
Measurements of Turbulence in 80- to 100-Km Region From 
Radio Echo Observations of Meteors, J.S.GREENHOW, E.L. 
NEUFELD, 2129-33; Outline of Some Topics in Homogeneous 
Turbulent Flow, S.CORRSIN, 2134-50; Motion of Fluids with 
Density Stratification, R.R.LONG, 2151-63; Radio Scattering 
in Lower Ionosphere, H.G.BOOKER, 2164-77; Large-Scale 
Movements of Ionization in Jonosphere, D.F.MARTYN, 
2178-9; Scattering of Waves and Microstructure of Turbulence 
in Atmosphere, A.M.OBOUKHOV, 2180-7; Effect of Magnetic 
Field on Turbulence in Ionized Gas, J.W.DUNGEY, 2188-91; 
Note on Some Observational Characteristics of Meteor Radio 
Echoes, P.M.MILLMAN, 2192-4; On Structure of Turbulence 
in Electrically Neutral, Hydrostatically Stable Layers, H.A. 
PANOFSKY, 2195; On Similarity of Turbulence in Presence 
of Mean Vertical Temperature Gradient, A.S.MONIN, 2196-7; 
On Spectrum of Electron Density Produced by Turbulence in 
Ionosphere in Presence of Magnetic Field, I.D.HOWELLS, 
2198-9; Evidence of Elongated Irregularities in Ionosphere, 
B.NICHOLS, 2200-2; Geomorphology of Spread F and Charac- 
teristics of Equatorial Spread F, R.W.H.WRIGHT, 2203-7; 
Eddy Diffusion and Its Effect on Meteor Trails, J.S.GREEN- 
HOW, 2208-9; Interpretation of Certain Ionospherie Motions 
in Terms of Atmospheric Waves, C.O.HINES, 2210-11; On 
Influence of Magnetic Field on Character of Turbulence in 
Ionosphere, G.S.GOLITSYN, 2212-14; Magnetohydrodynamics 
of Small-Scale Structure of F Region, J.P. DOUGHERTY, 
2215-16; Electrodynamic Stability of Vertically Drifting Iono- 
spheric Layer, J.A.FEJER, 2217-18; Effect of Density Varia- 
tion on Fluid Flow, C.S.YIH, 2219-23; Turbulence in Shear 
Flow with Stability, A.S.MONIN, 2224-5; Turbulent Spectra 
in Stably Stratified Atmosphere, R.BOLGIANO, Jr, 2226-9; 
Relation of Turbulence Theory to Ionospheric Seatter Propa- 
gation Experiments, A.D.WHEELON, 2230-1; Traveling Dis- 
turbances Originating in Outer Jonosphere, K.BIBL, K. 
RAWER, 2232-8. 


Ion-Density Measurements in Stratosphere, J.L.KROENING. 
J Geophysical Research v 65 n 1 Jan 1960 p 145-51. Number 
density of small negative ions in atmosphere was measured in 
1958 on series of eight balloon flights which reached altitudes 
of 115,000 ft over Minneapolis; pronounced decrease in num- 
ber density of small negative ions was observed at tropopause 
on seven of eight flights, and similar decreases were observed 
at numerous temperature inversions in stratosphere; results 
strongly suggested presence and bunching of ‘dust’ above 
temperature inversions. 


Ion Distribution Above F2 Maximum, F'.S.JOHNSON. J 
Geophysical Research v 65 n 2 Feb 1960 p 577-84. Distribution 
up to 550 km is controlled in part by changes in recombina- 
tion rate with altitude, although diffusion exerts increasingly 
important influence above F2 maximum; it is further con- 
cluded that ion distribution above 550 km is controlled by 
diffusion and not by recombination. 


Ionospheric Absorption Investigations at Hawaii and John- 
ston Island, A.FREDRIKSEN, R.B.DYCE. J Geophysical Re- 
search v 65 n 4 Apr 1960 p 1177-81. Measurements of iono- 
spheric absorption by cosmic-noise monitoring method show 
that, at certain tropical latitudes, irregular component of 
absorption is often present in evening hours; variations in 
absorption at several sites at different times are compared ; 
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strong correlation is found between absorption and an region 
critical frequency that agrees with absorption lattitude de- 
pendence. 


Ionospherie Disturbances Following Solar Flare, G.E.HILL. 
J Geophysical Research v 65 n 10 Oct 1960 p 3183-3207. 
Northern hemispheric charts of disturbances at intervals of 
3 hr for disturbed period from Sept 12-15 1957; time varia- 
tion and geographical distribution of enhanced disturbances 
ean be explained on basis of combination of Chapman-Ferraro- 
Martyn solar stream and Van Allen belt of trapped charged 
corpuscles. 


Ionospheric Drifts Determined from Radio-Star Scintilla- 
tion Observations, P.M.BRENAN. Roy Soc—Proc v 256 n 
1285 Ser A June 21 1960 p 222-9. Spaced-received observations 
of radio-star scintillation were made at Royal Society Base, 
Halley Bay, during I.G.Y.; technique is described whereby 
jonospheric velocities can be deduced from motion of diffrac- 
tion pattern on ground. 


Ionospheric Electron Density Gradients Observed Before and 
During International Geophysical Year, J.C.SEDDON. Report 
of NRL Progress Apr 1960 p 1-7. Instrumented rockets 
launched by Naval Research Laboratory penetrated ionosphere 
in both middle and high northern latitudes, during day and 
night, sporadic-E and spread-F conditions, and polar black- 
outs; they recorded existence of many high electron density 
gradients between heights of about 64 and 200 km, gradients 
were as large as 1,000,000 electrons/eu em/km; high gradient 
was always near mesopause, others were variable. 


Tonosnherie Electrostatic Fields and Equatorial Electrojet, 
A.J.ZMUDA. J Geophysical Research v 65 n 8 Aug 1960 
p 2247-53. During peak overhead currents eastward com- 
ponent of electric force of magnitude 4x10+ v/m drives 
current of density 10 amp/m®2; in region of maximum cur- 
rent ionosphere is electrically neutral, but electric field is 
created by electrostatic charge distribution with excess of 
electrons in region east of point with peak current and 
excess of positive charges in region to west. 


Tonospheric Measurements Using Environmental Sampling 
Techniques, R.E.BOURDEAU, J.E.JACKSON, J.A.KANE, 
G.P.SERBU. NASA—Tech Note D-491 Sept 1960 14 p. Two 
rockets were flown to peak altitudes of 220 km Sept 1959 
to test methods for future measurements of ionization para- 
meters in ionosphere, exosphere, and interplanetary plasma; 
encouraging results were obtained from preliminary analysis 
of data provided by one of two flights. 


K voprosu ob effektivnom§ koeffitsiente rekombinatsii v 
ionosfere, B.A.BAGARYATSKII. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geofizicheskaya v 22 n 9 Sept 1959 p 1359-63. 
Problem of effective recombination coefficient in ionosphere; 
influence of ion-molecular interchange reaction on magnitude 
of effective coefficient of recombination in ionosphere; con- 
centration is parameter defining possible change in recombina- 
tion character with altitude. 


Lunar Tidal Variations in Ionospherie Layers, N.M.RAO, 
H.M.SWARM. Trend in Eng v 12 n 2 Apr 1960 p 15-22. 
Calculated semi-diurnal lunar variations in height of maximum 
ionization density, and in maximum ionization density of F2 
region indicate good agreement with those derived from experi- 
mental data for ionospheric F2 region; additional research is 
required before discrepancy between calculated semi-diurnal 
lunar variations in height of maximum ionization density of 
E region and variations in h’E derived from experimental 
data for ionospheric E layer can be resolved. 15 refs. 

Magnetic Storm Effects of I° Region of Ionosphere, Y.V. 
SOMAYAPULU. J Geophysical Research v 65 n 3 Mar 1960 
p 898-5. Some preliminary results of true-height analysis 
carried out for F region of ionosphere for Washington, DC, 
during individual severe sudden commencement magnetic 
storms. 

Magnetohydrodynamie Wave Propagation in Ionosphere, 
S.L.KAHALAS, Physics of Fluids v 3 n 3 May-June 1960 p 
872-8. Investigation of damping for gas of finite conductivity 
shows that different wave modes may be heavily attenuated in 
certain directions of propagation; slow wave of magneto- 
acoustic mode exhibits preferentially less damping for propa- 
gation along magnetic field lines; coupling of electromagnetic 
to magnetohydrodynamic waves at plasma-vacuum boundary is 
considered; coupling coefficient is estimated to be 1%. 


Measurements of Ionospheric Electron Content by Lunar 
Radio Technique, S.J.BAUER, F.B.DANIELS. J Geophysical 
Research v 64 n 10 Oct 1959 p 1871-6. Measurements of 
Faraday rotation of lunar radio echoes on frequency of 151 
Me/s are used to determine time variation in total ionospheric 
electron content; absolute values of ionospheric @lectron con- 
tent are determined from these measurements in conjunction 
with information of electron content below F2 peak computed 
from vertical incidence sounding data; diurnal, day-to-day, 
and seasonal variations in total electron content. 


Model of F Region Above hmaxF2, J.W.RIGHT. J Geophysi- 
cal Research v 65 n 1 Jan 1960 p 185-91. Simple Chapman 
model (scale height 100 km) of ionosphere above peak of F 
region is found to be in good agreement with few observed 
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profiles of this region; ratio of above-peak electron content 
implied by model to below-peak electron content is found to 
vary from about 2.8 to 4.0, also in good agreement with ob- 
servations. 

Note on Airglow Temperature Determinations from OH 
Spectra, L.WALLACE. J Geophysical Research vy 65 n 3 Mar 
1960 p 921-3. Use of approximate energy relation in de~- 
termination of OH airglow rotational temperatures causes 
temperatures determined from Pi branch to be about 8% 
too large; corrections are applied to previously determined 
temperatures. 

Note on Direction of High Auroral Ares, E.H.VESTINE. 
J Geophysical Research v 65 n 10 Oct 1960 p 3169-78. Rela- 
tionship between geomagnetic micropulsations and pulsations 
in auroral luminosity; certain homogeneous auroral ares noted 
by Stormer at height of 200 km in central Norway have 
mirror point for trapped particles computed tobe below 
ground level in south Indian Ocean; magnetic field gradients 
near night-time electrojets near northern and southern auroral 
zones will change sign of drift of auroral particles. 


Observations of Aurora Australis at New Zealand Antarctic 
Stations During IGY, T.HATHERTON, G.G.MIDWINTER. J 
Geophysical Research vy 65 n 5 May 1960 p 1401-11. Auroral 
activity is higher than has previously been estimated at these 
latitudes; distribution appears to consist of two superimposed 
systems, one of isolated rays and other of ares and bands, 
symmetrical about different axes; orientation of principal ares 
fits zone which takes account of nondipole field better than 
one based on centered geomagnetic dipole; variation in 
auroral activity with geomagnetic disturbances. 


Observations of Van Allen Radiation Regions During August 
and September 1959—1, R.L.ARNOLDY, R.A.HOFFMAN, 
J.R.WINCKLER. J Geophysical Research v 65 n 5 May 1960 
p 1861-76. In addition to Van Allen inner zone and great 
outer zone, stable and distinct intermediate zone was de- 
tected; outer zone intensity showed large decrease following 
sudden commencement of geomagnetic storm; later in storm 
outer zone increased to much in excess of its prestorm level; 
paper is based on preliminary analysis of Explorer VI data. 


On Rotation of Polar Ionospherie Regions, C.O.HINES. J 
Geophysical Research v 65 n 1 Jan 1960 p 141-3. Possibility 
of magnetic coupling between polar regions of earth’s iono- 
sphere and interplanetary gas has led to suggestion that polar 
ionosphere may not rotate with earth; depth to which effects 
of interplanetary drag might penetrate is examined with aid 
of two simple models; results are not conclusive, but they do 
indicate that heights as low as FE region may be involved. 


Particle Fluxes in Inner Radiation Belt, S.C.FREDEN, R.S. 
WHITE. J Geophysical Research v 65 n 5 May 1960 p 1377- 
88. Hnergy spectrum of trapped protons in inner belt has 
been calculated from 10 to 700 Mev; this caleulation differs 
from those of Singer and Hess in that nuclear interaction 
term, in addition to energy loss term, has been used in 
continuity equation for steady-state condition; spectrum 
agrees well with published data and is strong evidence for 
albedo neutron decay source. 


Peculiarities of Jonosphere in Far East: Report on IGY 
Observations of Sporadic FE and F-Region Seatter, E.K.SMITH, 
Jr, J.W.FINNEY. J Geophysical Research v 65 n 8 Mar 
1960 p 885-92. Results for period Oct 1 1957, to Oct 1 1958 
in Far East and Caribbean; data on variations of E and F 
region scatter. 


Photochemical Rates in Equatorial F2 Region from 1958 
Kelipse, T.E.VAN ZANDT, R.B.NORTON, G.H.STONE- 
HOCKER. J Geophysical Research v 65 n 7 July 1960 p 
2003-9. Temperature changes and transport of electrons were 
probably negligible during eclipse, and rate of photoioniza- 
tion and linear recombination coefficient (attachment coefli- 
cient) can be approximated between 290 km and 400 km. 


Photographs of High-Altitude Nuclear Explosion ‘Teak’, 
W.R.STEIGER, S.MATSUSHITA, J Geophysical Research v 65 
n 2 Feb 1960 p 545-50. Three main features of photographs 
are auroral are directed southward, expanding envelope, and 
airglow cloud; airglow cloud is interpreted as residue of 
ionized material having lifetime estimated at 15 to 30 min. 


Pressure and Temperature Equalization at 200-Km Altitude, 
F.S.JJOHNSON. J Geophysical Research vy 65 n 8 Aug 1960 
p 2227-32. Atmospheric pressure at 200 km must be nearly 
constant over entire earth as result of large-scale air motions 
in ionosphere; in lower atmosphere, adjacent areas of high 
and low pressure can exist without annihilation by pressure 
equalization; at altitudes near 200 km, viscous forces pre- 
vent balanced circulations from occurring, so pressure equali- 
zation can proceed rapidly; heat transport associated with 
air motion is large. 


Radio-Frequency Mass Spectrometer for Investigation of 
Ionie Composition of Upper Atmosphere, V.G.ISTOMIN. ARS 
Jee ae y July 1960 p 676-84. Details of basic instru- 
mentation used in Sputnik IIL; RMS-1 mass spectrometer 
consists of mass spectrometer tube (RI° mass analyzer) with 
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preamplifier, electronic block and power supply block ; 
diagram of electronic block. Translated from ‘‘Iskusstvennye 
Sputniki Zemli” n 3 USSR Acad Sci, Moscow, 1959, p 98-112. 


Reflexion Levels and Coupling Regions in Horizontally 
Stratified Ionosphere, M.L.V.PITTEWAY. Roy Soe Lond— 
Philosophical Trans (Ser A) v 252 n 1004 Oct 15 1959 p 53-68. 
Propagation of radio waves through horizontally stratified 
and slowly varying ionosphere governed, in ease of oblique 
incidence, by quartic equation (Booker 1938); ray theory 
breaks down when two roots of this quartic are equal, for 
coupling then occurs between characteristic waves; values of 
plasma frequency, and electron collision frequency, which 


lead to equal roots, are determined, and exhibited in set of 
curves. 


Relationship Between Lower Ionosphere and [01] 5577 
Nightglow Emission, J.W.McCAULLEY, W.S.HOUGH. J 
Geophysical Research v 64 n 12 Dee 1959 p 2307-13. Results 
of study comparing 5577 A airglow intensity with ionosphere 
characteristics, using observations near Boulder, Colo; analysis 
suggests that 5577 variations in airglow intensity can be 
correlated with variations of ionospheric stratum; this stratum, 
as observed by I-f sweep soundings, is in 90- to 110-km 
region; it is concluded that observations do not uniquely 
support any one excitation mechanism for 5577 emission. 


Relationship Between Spread-F and Height of F2 Iono- 
spheric Layer, G.G.BOWMAN. Australian J Physics v 13 n 1 
Mar 1960 p 69-72. Variation throughout night, of range- 
spreading spread-F widths, at Brisbane, was investigated; 
evidence supports hypothesis that ripple amplitude of spread-F 
ionospheric irregularities varies directly with layer height; 
this leads to association between range-spreading width and 
height of layer. 


Ring Current and Outer Atmosphere, S.I.AKASOFU. J 
Geophysical Research v 65 n 2 Feb 1960 p 535-43. Hydromag- 
netic propagation will enable earth’s field at ground level 
to be affected with lag of less than 1 min by changes in 
electric currents far above earth for example, by changing 
ring current with radius few times that of earth; system of 
trapped high-speed charged particles (Van Allen belt) in- 
volves electric current flow. 


Rocket Measurements Through Aurora, J.E.JACKSON, J.C. 
SEDDON. Am Geophysical Union—Trans v 40 n 4 Dec 1959 
p 381-4. Data gathered on Nov 24 1958, when Aerobee-Hi in- 
strumented to measure ionospheric electron densities was 
launched directly into overhead auroral display; electron 
densities greater than 10°/em® were measured in E region 
of ionosphere during aurora; electron density profiles ob- 
tained in complete absence of local auroral activity. 


Simultaneous VHF Auroral Backscatter Measurements, W.A. 
FLOOD. J Geophysical Research v 65 n 8 Aug 1960 p 2261-8. 
Simultaneous auroral echoes at 49.7, 143.5, and 226 Me have 
been recorded using scaled radar equipments; analysis in- 
dicates that wavelength dependence of auroral echoes varies 
from lambda?:5 for frequencies of 49.7 and 143.5 Mc to 
lambda®-5 for frequencies of 143.5 and 226 Mc; these measure- 
ments are in reasonable agreement with Booker’s theory of 
auroral echoes; evidence for nondeviative absorption at 50 
Me/s is also adduced. 


Some Abnormalities in Variations of F2-Layer Critical Fre- 
quency During Period of High Solar Activity of Solar Cycle 
8-19, C.M.HUANG. J Geophysical Research v 65 n 3 Mar 
1960 p 897-906. Variations in saturation effect of foF2, oc- 
currence of post-sunset peak of foF2 and increase in foF2 
during ring eclipse on Taiwan; relationships examined and 
probable explanation given. 


Some Characteristics of D-Region Ionization During Auroral 
Activity, W.STOFFREGEN, H.DERBLOM, A.OMHOLT. J 
Geophysical Research v 65 n 6 June 1960 p 1699-1704. D-layer 
ionization during auroras was studied in north of Sweden 
during International Geophysical Year; this type of D-layer 
is closely associated with sudden auroral increase; lowest 
measured heights of this D-layer are about 65 km; latitude 
variations of this D-layer are discussed; it seems likely that 
both primary electrons and secondary X-rays may contribute 
to formation of auroral D ionization down to 65 km. 


Some Characteristics of Upper-Air Magnetic Field and 
Ionospheric Currents, A.J.ZMUDA. J Geophysical Research 
v 65 n 1 Jan 1960 p 69-84. Characteristics of upper-air mag- 
netic field and ionospheric currents are determined through 
analysis of published rocket data on magnetic scalar intensity ; 
for region between earth’s surface and E layer of ionosphere, 
observed values are compared with values obtained by extra- 
polating surface vector field. 


Some Observations of Ionospheric Faraday Rotation on 
106.1 Mc/s, R.A-HILL, R.B.DYCE. J Geophysical Research v 
65 n 1 Jan 1960 p 1738-6. Polarization twist imposed on 106.1 
Me/s radio waves by ionosphere investigated by using moon 
as passive reflector to determine total electron column 
density even at altitudes above known ionsphere: true- 
height profile computed from vertical incidence ionosonde data 
of Sept 16 1957, suggests that total electron content through- 
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out entire ionosphere is not constant factor of integrated elec- 
tron content computed up to level of maximum ionization 
density. 


Some Spectral Studies of Aurora, R.C.BLESS, C.W.GART- 
LEIN, G.SPRAGUE. J Geophysical Research v 65 n 2 Feb 
1960 p 565-70. Spectra, taken routinely since 1941, give con- 
tinuous spectral record of north sky for every night; special 
emphasis was given study of hydrogen, with two main re- 
sults: hydrogen appears in early part of aurora, and may be 
gone before visual display is over; absolute intensity of 
aurora increases as aurora expands outward from pole. 


Southern Auroral Zone in Geomagnetic Longitude Sector 20° 
E, S.EVANS. J Geophysical Research v 64 n 10 Oct 1959 p 
1381-8. Visual auroral observations from Halley Bay, Shackle- 
ton, and Southice, antarctic bases, are tabulated to show how 
frequency of occurrence of aurora varied with geomagnetic 
latitude, from 63° to 79°, in sector 20 E during IGY; distribu- 
tion of quiet ares, and its diurnal variation, are given particu- 
lar attention; center of quiet arc zone is found to be at 
geomagnetic latitude 71.7°; interquartile range is 2°. 


Sporadic E Ionization. AGARDograph n 34 Sept 1958 (re- 
ceived Nov 1959) 206 p. Papers presented at Ionospheric Re- 
search Meeting AGARD Avidnics Panel, Cambridge, England, 
as follows: Pt 1: Temporal and World-Wide Variation of 
Sporadic E, E.K.SMITH, Jr., 1-22; Outline of Suggested 
Theories of Sporadic BE, J.A. THOMAS, 23-30, discussion, 31. 
Pt 2: Classification of Sporadic E, J.A.THOMAS, 33-6; Slant 
Es Disturbance at Godhavn, (Greenland) and Its Correlation 
with Magnetic Activity, J.K.OLESEN, J.RYBNER, 37-57; 
Sporadic Ionization of E-Region of Ionosphere Above Lindau/ 
Harz, (Germany), During Last Year, W.BECKER, 59-66; Es 
Characteristics in Time and Space, K.RAWER, 67-80; Latitude 
Effects in Sporadic E Observations, N.C.GERSON, 81-96; 
Origin of Sporadic E echoes: some experimental data eol- 
lected in France, D.LEPECHINSKY, (In French), 97-107, 
(discussion) 108-9; Pt 3: Sporadic E as Observed by Back- 
scatter Techniques in United Kingdom, E.D.R.SHEARMAN, 
J.HARWOOD, 111-28; Sporadic E Observed on VHF Oblique 
Incidence Circuits, E.K.SMITH, Jr, 129-45, discussion 146-7; 
Pt 4: Evidence about Es from N(h) Profiles, K.WEEKES, 
149; Some Characteristics of Sporadic-E Ionization as De- 
termined by Rapid Frequency Sweep Experiment, B.H. 
BRIGGS, 151-61; Anisometry in Fading Pattern of Sporadic E 
as Observed near Auroral Zone, B.MAEKHLUM, 163-8, dis- 
cussion 169-70. Pt 5: High Electron Density Gradients in 
Ionosphere as Observed with Rockets, J.C-_SEDDON, 171-81; 
Measurement of Ionospheric Fine Structure by High Altitude 
Rockets, W.PFISTER, 183-92, discussion 193. Pt 6: Intro- 
duction to Discussion on Theoretical Explanation of Sporadic 
E. K.WEEKES, 195-6, discussion 197-9; Final Remarks, J.A. 
RATCLIFFE, 201-4. 

Statistical Theory of Ionospheric Drifts, J.P.DOUGHERTY. 
Philosophical Mag v 5 n 54 June 1960 p 553-70. Analysis of 
reasons for fading of ionosphere-reflected radio waves, other 
than that due to height variations; theoretical study of 
relationship between mean velocities of ionospheric drift and 
“wind’’ in neutral air. 24 refs. 

Study of Observed Spread F, J.RENAU. J Geophysical Re- 
search v 65 n 10 Oct 1960 p 3219-40. Morphology of particular 
type of spread F observed at various magnetie and geographic 


latitudes (northern hemisphere); spread F type B (sharp 
inner and outer frequency edge) may be due either t» 
bifurcation of layers or to large horizontal patches of 


ionization with varying degrees of electron density and tilted 
in manner to reflect specularly, with scattered echoes super- 
imposed on structures thus obtained. 


Study of 2-Mc/s Ionospherie Absorption Measurements at 
High Latitudes, K.DAVIES. J Geophysical Research v 65 n 8 
Aug 1960 p 2285-94. Seasonal and diurnal variations are 
considered; diurnal variations indicate that dependence of 
absorption on solar zenith angle decreases with increase of 
latitude; distribution of midnight absorption with latitude 
shows that, although maximum occurs in auroral zone, high 
absorption is also encountered over polar cap; duration of 
long lasting blackouts shows that in summer duration is 
longer as latitude increases. 


Sunrise and Eclipse Effects on Ionosphere at Brisbane, G.G. 
BOWMAN. Australian J Physics v 13 n 1 Mar 1960 p 52-68. 
Rotating spaced-loop direction-finding system was operated to 
investigate sunrise effects using pulsed 3.84 Mc/s transmis- 
sions at normal and oblique incidence; normal-incidence trans- 
mission was also used to investigate effects due to eclipse of 
Sun; possibility that ripple structure which produces night- 
time spread-F at Brisbane is generated at sunrise is discussed. 


Symposium on Exosphere and Upper F Region. J Geophysi- 
cal Research v 65 n 9 Sept 1960 p 2563-2636. Following group 
of papers included: Summary of Proceedings, C.O.HINES, 
2563-9; Exosphere and Upper F Region, F.S.JOHNSON, 
2571-5; Structure of Earth’s Exosphere, S.F.SINGER, 2577-80 ; 
Whistler Dispersion and Exospherie Hydrogen Ions, R.E. 
BARRINGTON, T.NISHIZAKI, 2581-2; Electron Densities to 
5 Earth Radii Deduced from Nose Whistlers, R.L.SMITH, R.A. 
HELLIWELL, 2583; Radio Propagation Measurements Using 
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Explorer VI Satellite, C.D.GRAVES, 2585-7; Sounding Rocket 
Measurement of Electron Densities to 1500 Kilometers, W.W. 
BERNING, 2589-94; Comment on Models of _ Ionosphere 
above hmaxF2, J.W.WRIGHT, 2595-6; Electron-Density Dis- 
tribution in Upper Ionosphere from Rocket Measurements, 
J.S.NISBET, 2597-9; Determination of Ionospheric Electron 
Content from Satellite Doppler Measurements—1l. Method of 
Analysis, W.J.ROSS, 2601-6; Determination of Ionospheric 
Electron Content from Satellite Doppler Measurements—2. 
Experimental Results, W.J.ROSS, 2607-15; Faraday Rotation 
Observations of Electron Content of Exosphere, R.B.DYCE, 
2617-18: Radar-Lunar Investigations at Low Geomagnetic 
Latitude, G.H.MILLMAN, A.E.SANDERS, R.A.MATHER, 
2619-26: Use of Incoherent Scatter Technique to Obtain Ionos- 
pheric Temperature, T.E.VanZANDT, K.L.BOWLES, 2627-8; 
Some Characteristics of Ionospheric Backscatter Observed at 
440 Mc/s, V.C.PINEO, L.G.KRAFT, H.W.BRISCOE, 2629-33 ; 
Radio-Wave Scattering by Ionized Gas in Thermal Equilibrium, 
J.A.FEJER, 2635-6. 


Synthesis of Atmospheric Forms and Effective Parameters 
of Lower Part of Ionosphere at Low Frequencies, Ya.L. 
AL’PERT, D.S.FLIGEL. Radio Eng & Electronics v 4 n 2 
1959 p 65-77. English translation of article indexed in En- 
gineering Index 1959 p 663 from Radiotekhnika i Elektronika 
Feb 1959. 


Technical Corrections to Measurements of Sporadic E layer, 
H.J.ALBRECHT. Instn Radio Engrs, Australia—Proe v 21 n 
5 May 1960 p 345-6. Statistical method for correcting errors 
introduced by station operating conditions, specifically, fluctua- 
tions of actual power radiated or signal energy absorbed. 


Test of Procedure for Easy Estimation of Representative 
Monthly Electron Density Profiles for Ionosphere, - 
WRIGHT. J Geophysical Research v 65 n 10 Oct 1960 p 
3215-17. Method of obtaining representative monthly electron 
density profile, is tested by comparing examples of resulting 
profiles with average of profiles for individual days; differences 
are small compared with dispersion of individual profiles about 
their mean; method is valuable for obtaining world-wide 
electron density profile with minimum expenditure of effort. 


Theory of Electrostatic Fields in Ionosphere at Nonpolar 
Geomagnetic Latitudes, D.T.FARLEY, Jr. J Geophysical Re- 
search v 65 n 3 Mar 1960 p 869-77. Under certain conditions, 
significant coupling between dynamo region and F region 
can occur at all latitudes, even for electrostatic fields with 
horizontal scale sizes as small as few kilometers; coupling 
is strongest at poles and weakest at equator; electrostatic 
fields do not cause significant electron density variation in F 
region. 

Theory of Spread F Based on Aspect-Sensitive Backscattered 
Echoes, J-.RENAU. J Geophysical Research v 65 n 8 Aug 
1960 p 2269-77. Concept of aspect sensitivity was incorporated 
in derivations of h’f curves using assumption that magne- 
toionic components can be treated separately; shape of h’f 
curves was deduced for various ionospheric stations; model 
does not lead to explanation of large class of observed spread 
F in northern and middle latitudes; at magnetic equator, 
however, model is potentially capable of clarifying observed 
spread F. 

Theory of Trapping of Whistlers in Field-Aligned Columns 
of Enhanced Ionization, R.L.SMITH, R.A-HELLIWELL. J 
Geophysical Research v 65 n 38 Mar 1960 p 815-23. Only 
feature of electron distribution affecting trapping conditions 
is ratio of electron density in column to that of background; 
enhancement required for trapping increases markedly toward 
equator, providing possible explanation for reduced whistler 
occurrence at lower latitudes. 


Use of Geostationary Satellites for Study of Ionospheric 
Electron Content and Ionospherie Radio-Wave Propagation, 
O.K.GARRIOTT. J Geophysical Research v 65 n 7 July 1960 
p 2025-7. Proposed radio propagation experiment utilizing 
geostationary satellite; experimental methods for determining 
total electron content of ionosphere, advantages, and ecapabili- 
ties of methods; outer possible studies utilizing satellite trans- 
missions. 

Vertical Transport of Electrons in F Region of Ionosphere, 
S.CHANDRA, J.J.GIBBONS, E.R.SCHMERLING. J Geophysi- 
cal Research v 65 n 4 Apr 1960 p 1159-75. Expression is 
developed for vertical transport velocity which can _ be 
evaluated from electron-density-height profiles; velocity is 
predominantly downward during night and upward during 
day at equatorial stations; there is apparent phase reversal 
from summer to winter at Washington; order of magnitude of 
vertical velocity amplitude is 25 m/sec. 


IONS 


See also Electric Discharge; Ion Exchangers; Ionization; 
Ionosphere; Isotopes; Radiation—Measurement; Solions. 


Electron Resonance Studies of Transition Metal Oxyions, 
A.CARRINGTON, D.J.E.INGRAM, K.A.K.LOTT, D.S.SCHON- 
LAND, M.C.R.SYMONS. Roy Soe—Proc v 254 n 1276 (Ser A) 
Jan 19 1960 p 101-18. Detailed electron spin resonance studies 
of single crystals of potassium chromate containing manganate 
and ferrate ions and of potassium orthovanadate containing 
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hypomanganate ions; results confirm tetrahedral structure. of 
ions; qualitative interpretation in terms of molecular orbital 
level scheme discussed; G-value variation and hyperfine struc- 
ture of manganate is explained on assumption that unpaired 
electron moves in E orbital and that first excited state 
available to it is Te orbital; quadrupole lines observed in 
resonance spectrum lead to estimate of quadrupole moment 
of Mn in reasonable agreement with other measurements. 


Mobilities of Ions in Molecular Gases, A.M.ARTHURS, A. 
DALGARNO. Roy Soc—Proe Ser A v 257 n 1287 July 19 1960 
p 552-8. Formula is derived for mobility of ion in diatomic 
molecular gas and quantitative results are obtained in Jimit 
of vanishing temperature; calculation is given of ion mobilities 
in molecular hydrogen and molecular deuterium, for which it 
is necessary to take account of rotational distributions; it 
is shown that in molecular gases, low-temperature mobilities 
decrease as temperature decreases, passing through minimum 
at some very low temperature. 


Optical Methods for Negative Ion Studies, S.J.SMITH, L.M. 
BRANSCOMB. Rev Sci Instruments v 31 n 7 July 1960 p 733- 
47. High vacuum crossed-beam apparatus for study of photo- 
detachment of electrons from negative ions; details of optical 
system which transmits filtered high intensity photon beam, 
of high transmission mass selector and associated ion optics, 
and of sensitive a-c preamplifier, amplifier, and phase sensi- 
tive detector used for measuring photodetached electron cur- 
rent. 


Validity of Theory of Double Stream Amplification, D.T. 
SWIFT-HOOK. Phys Rev v 118 n 1 Apr 1 1960 p 1-5. Clari- 
fication of analysis of Piddington analysis of interaction be- 
tween interpenetrating ion streams to give double stream 
amplification ; direct theoretical proof of validity of concepts. 


IRASERS. See Masers. 
IRIDIUM 


See also Metals, Rare and Minor; Platinum Metals. 


Tensile Properties of Iridium at High Temperatures, B.L. 
MORDIKE, C.A.BROOKES. Platinum Metals Rev v 4 n 3 July 
1960 p 94-9. Determination of tensile strength and ductility 
of iridium at temperatures up to 2000 C; tensile strength at 
high temperatures, in presence of carbon vapor, compares 
favorably with that of W, Mo, Ta and Cb, all of which are 
attacked to much greater degree by carbon. 


IRON 


See also Cast Iron; Geochemistry—Iron; Magnetic Ma- 
terials; Metals and Alloys; Mineral Industry and Resources ; 
Pig Iron; Powder Metallurgy—lIron; Superconductivity; also 
all subject headings beginning with Iron and with Steel. 


Temperaturnaya zavisimost vnutrennego treniya i uprugikh 
postoyannykh chistogo zheleza, V.M.AMONENKO, B.I.SHAPO- 
VAL, V.V.LEBEDEV. Fizika Metallovy i Metallovedenie v 8 
n 2 Aug 1959 p 249-54. Temperature dependence of internal 
friction and elasticity constants in pure iron; preparation of 
specimens of high purity iron; method, design of apparatus 
and results of tests. 


Castings. See Cast Iron; Foundry Practice; Iron Foundry 


Practice; Malleable Iron Castings; Steel Castings. 


TRON ALLOYS. See Cast Iron; Magnetic Materials; Metals 


and Alloys; Stainless Steel; Steel; Tool Steel. 


IRON ALUMINUM ALLOYS 


See also Magnetic Materials. 


Contributo alla conoscenza delle leghe ferro-alluminio, E. 
HUGONY, C.CARINO. Alluminio v 29 n 7-8 July-Aug 1960 p 
339-50. Contribution to knowledge of Fe-Al alloys; recent 
studies are reviewed and results of service tests on hot worked 
specimens and in sulphurizing environment; tests made with 
cast iron of low and high Al content and with steels con- 
taining 5-8% Al; satisfactory results obtained. 43 refs. 


Electrical Resistance of Iron-Aluminium Alloys and _ its 
Dependence on Crystallographic Order, R.W.CAHN, R.FEDER. 
Philosophical Mag v 5 n 53 May 1960 p 451-65. Resistance 
measurements on iron alloys containing 24.8 and 25.5% 
aluminum at 77 and 298 K after quenching at several tem- 
peratures to induce various states of order; estimates of 
influence of order on electronic factors in conductivity and 
on lattice perturbations that produce seattering ; anomalous 
resistance/temperature relation at high temperatures. 32 refs, 


Influence of Crystallographic Order on Creep of TIron- 
Aluminum Solid Solutions, A.LAWLEY, J.A.COLL, R.W. 
CAHN. Met Soe of AIME—Trans vy 218 n 1 Feb 1960 p 166-77. 
Creep curves at constant stress were recorded for solid 
solutions containing 0 to 28 at.-% Al at temperatures in 
neighborhood of order disorder transformations ; creep re- 
sistance changes very rapidly close to critical temperatures ; it 


is a sa that state of order determines creep resistance. 
35 refs. 


Kinetics of Ordering in FesAl, R.FEDER, R.W.CAHN. 
Philosophical Mag v 5 n 52 Apr 1960 p 343-53. Analysis of 
resistance changes produced by thermal treatment of two 
compositions close to stoichiometric alloy FesAl revealed that 
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increase - in long range order produced large decrease in re- 
sistance ; ordering rate was found to be function of initial 
quenching temperature. 


Liquidus-Solidus Relations in System Tron-Aluminium, J.R. 
LEE. Tron & Steel Inst—J v 194 pt 2 Feb 1960 p 222-4, 
Liquidus and solidus curves determined; addition of Al to Fe 
produces very slight rise in freezing point but it is not 
possible to say whether this is characteristic of true binary 
equilibrium diagram or whether it is due to removal of last 
traces of oxygen from high purity iron used; system contains 
two eutectics in region 65-75 at-% Al. 


Long-Range Order in Fe Rich Fe-Al Alloys—1, P.S.RUD- 
MAN. Acta Metallurgica v 8 n 5 May 1960 p 321-7. Zeroth 
approximation calculation of order with application to phase 
diagram; it is shown that quasi-chemical description of long 
range order in Fe rich Fe-Al alloys requires two independent 
order parameters and at least second neighbor bonding; using 
zeroth approximation, defining equations for order are ob- 
tained; transformation temperature consequences of calcula- 
tion are employed in evaluating experimental data and re- 
vised version of Fe-Al phase diagram is arrived at. 


Order-Disorder Transformations in Iron-Aluminum Alloys, 
H.J.McQUEEN, G.C.KUCZYNSKI. Met Soc of AIME—Trans 
v 218 n 2 Apr 1960 p 368. Discussion of paper indexed in 
Engineering Index 1959 p 664 from Aug 1959 issue. 


Stress-Induced Ordering Internal Friction of Iron-Rich 
Alloys of Iron and Aluminum, J.C.SHYNE, M.J.SINNOTT. 
Met Soc of AIME—Trans v 218 n 5 Oct 1960 p 861-5. Low 
frequency mechanical damping measurements made to in- 
vestigate internal friction in Fe-Al alloys; atomic ordering of 
Fe-Al system strongly influenced stress-induced ordering in- 
ternal friction; magnetoelastic damping was also encountered 
and was shown to be reduced by application of static stress. 


Ueber die Abhaengigkeit der mechanischen Eigenschaften 
etc, F.LIHL, R.STICKLER. Archiv fuer das Hisenhuettenwesen 
v 31 n 1 Jan 1960 p 47-57. Temperature dependence of 
mechanical properties of iron-rich iron aluminum alloys with 
0.06% C and 0.2-17% Al; determinations of tensile strength, 
tear strength, and elongation at rupture at —178 to +500 C 
and of notch impact resistance at —70 to +1000 C; correla- 
tion of results with structure; effect of Al content and heat 
treatment on electric resistance to 1000 C; determination of 
lattice constants, differential thermal analysis. 


Untersuchungen ueber die Aenderung der Gitterkonstante 
etc, F.LIHL, E.BURGER. Archiv fuer das Hisenhuettenwesen 
v 31 n 2 Feb 1960 p 129-32. Change of lattice constant of 
iron-rich iron aluminum allows as function of heat treatment ; 
results of X-ray investigation of effect of composition (8.6- 
30.4% Al) and cooling rates (600-900 C/sec) on lattice con- 
stant differ from those of A.J.BRADLEY and A.H.JAY (see 
Engineering Index 1932 p 58). 

Vliyanie derkikh metallov na mekhanicheskie svoistva zhele- 
zoalyuminievykh splavov, E.M.SAVITSKII, V.F.TEREKHOVA, 
I.V.BUROV. Metallovedenie i  Termicheskaya Obrabotka 
Metallov n 3 Mar 1959 p 38-43. Influence of rare metals on 
mechanical properties of iron aluminum alloys; study of 38 
alloys containing either Zr, Ti, Ta, Nb, V, B, Mo, Ce or 
Ba as additions; data on microstructure, hardness and mag- 
netic properties given. 


IRON AND STEEL ANALYSIS 


See also Calorimeters ; Chemical Analysis; Chemical Analysis 
—Balances ; Steel—lInclusions. 


Activité du Comité francais des gaz depuis 1956, E.JAUDON. 
Revue de Métallurgie v 57 n 6 June 1960 p 533-7. Activities, 
since 1956, of Committee on Gases of French iron and steel 
industry ; summary of work on methods of hydrogen, oxygen, 
and nitrogen determinations; bibliography of references to 
detailed reports. 


Analysis of Extracted Residues by X-Ray Fluorescent 
Method, H.HUGHES, L.GWILLIAM. Metallurgia v 61 n 367 
May 1960 p 231-4. Method developed for analysis of small 
amounts (0.1g) of residues extracted electrolytically from 
alloy steels; comparison between analysis by X-ray method 
and analyses of some specimens by conventional methods 
shows good agreement, and further applications of technique 
are described; method is not limited to extracted residues, but 
may be used on any material in powder form, e.g. oxide scales, 
corrosion products, ete. 


Aplicacion de la cromatografia en fase gaseosa a la deter- 
minacion del hidrogeno, nitrogeno y oxigeno en los aceros y 
fundiciones, P.TYOU. Instituto del Hierro y del Acero v 13 
n 66 Apr 1960 ,(special issue) p 383-91. Application of gas 
chromatography to determination of hydrogen, nitrogen and 
oxygen in steels and castings; definitions and principles ; 
examples of quantitative analysis; selection of conditions for 
maximum sensitivity of analysis; important changes intro- 
duced in original apparatus in order to increase sensitivity up 
to 20-40%. 


Combined Method of Analysis for High-Alloy Iron and 
Steel, W.B.SOBERS. Foundry v 88 n 9 Sept 1960 p 110-13. 
Procedure outlined by which single sample is analyzed for 
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seven elements (Si, Mn, P, Cr, Ni, Mo and Cu) ; for combina- 
tion of speed and accuracy, colorimetric, gravimetric, and 
volumetric methods are used. 


Dosage des oxydes dans les aciers, L.TORTERAT, L. 
BAECKER, E.HERZOG. Mémoires Scientifiques de la Revue de 
Métallurgie v 57 n 7 July 1960 p 493-9 (discussion) 499-501. 
Determination of oxides in steel; description of determinations 
by fractional reduction in vacuum and, for comparison, by 
residue analysis; it is concluded that these two methods are 
complementary, and that fractional reduction is particularly 
valuable in quantitative determination of FeO + MnO and in 
distinguishing between combined and free SiOz; suggestions 
for perfection. 


Metal Structures Can Be Analyzed Simply, Inexpensively, 
L.H.BURBAGE. Can Metalworking v 23 n 3, 4 Mar 1960 p 
30-3, 46, Apr p 39-41. Cast iron specimen preparation in 
small foundry. Mar: Grinding and polishing techniques and 
equipment. Apr: Simple, commercial metallograph described 
which will produce permanent photomicrograph from average 
east iron sample in about 45 min. 


Spectrophotometric Detection of End-Points, J.SNEDDON. 
Brit Cast Iron Research Assn—J Research & Development v 
7 n 15 Dee 1959 p 885-94. Account of experiments carried out 
in BCIRA Scottish laboratories; calcium, magnesium and 
calcium plus magnesium were determined, using murexide for 
Ca only, Erichrome Black-T for Mg, and Mg-Ca, o-cresolphtha- 
lein complexone for Ca, Mg and Mg-Ca; procedures described ; 
photometric titration used mainly for determination of 
magnesium in nodular cast iron, calcium in ferrosilicon and 
magnesia in limestone and slag. 


Aluminum Determination. Determination of Aluminum in 
Precipitation Hardening Stainless Steel and High Temperature 
Alloys, L.A.MACHLAN, J.L.HAGUE, E.J.MEROS. US Bur 
Standards—J Research—Physics & Chem v 64A n 2 Mar-Apr 
1960 p 181-4. Procedure described in detail has proved useful 
in determination of aluminum in 0.5 to 3.0% range in variety 
of alloys; method has better than average reliability. 


Separation and Determination of Small Quantities of 
Aluminum in Steel, B.B.BENDIGO, R.K.BELL. US Bur 
Standards—J Research—Physics & Chem v 64A n 3 May-June 
1960 p 235-8. Electrolytic method is described for determining 
small amounts of aluminum (0.01 to 0.3%) in stainless and 


carbon steels; two days are required to complete determina- 
tion. 


Boron Determination. Beitrag zur Bestimmung kleiner Borge- 
halte in Stahl, A.J.LEEB, F.HECHT. Radex Rundschau n 1 
Jan 1960 p 62-6. Determining small contents of boron in steel; 
method described is based on separation of boron as boric 
acid methylester and photometrical evaluation of boric acid 
dianthrimid complex; distillation is performed in quartz 
glass apparatus in methanol flow. 


Carbon Determination. Simultaneous Determination of Carbon 
and Sulphur in Steel, C.E.A.SSHANAHAN, R.H.JENKINS. 
Metallurgia v 61 n 363 Jan 1960 p 43-7. Influence of oxygen 
flow rate on rate of sulphur evolution from 1 g of steel chips 
during combustion at 1280 C; influence of 2 min preheat is 
studied, and it is shown how data may be used to develop 
method for combined sulphur and carbon determinations in 
which carbon is assessed with Stroehlein unit; suggested tech- 
nique Geceibed and its reliability illustrated on several stand- 
ard steels. 


Hydrogen Determination. Determination of Hydrogen in Steel 
by Carrier-Gas Techniques, C.E.A.SSHANAHAN, F.COOKE. 
Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 85-94. Discussion 
of paper indexed in Engineering Index 1959 p 1332 from Dec 
1958 issue. 


Die Bestimmung von Wasserstoff im Stahl nach dem 
Traegergasverfahren, K.ABRESCH, W.DOBNER, H.LEMM. 
Archiv fuer das Eisenhuettenwesen v 31 n 6 June 1960 p 
351-4. Determination of hydrogen in steel by carrier gas 
(argon) process; technique of diffusing hydrogen through 
palladium; design of apparatus; degassing of specimens; 
checking of accuracy and limitations of separation of hydro- 
gen by diffusion through palladium. 


Etude critique du dosage de l’hydrogene dans l’acier, J. 
CALMETTES, C.DUBOIS, P.BASTIEN. Memoires Scientifiques 
de la Revue de Metallurgie v 56 n 7 Dec 1959 p 641-56. 
Critical study of determination of hydrogen in steel ; summary 
of procedures for taking and handling specimens that must 
be strictly observed; description of new apparatus using 
palladium filter to separate hydrogen, at time of extraction, 
from accompanying impurities; conditions are shown under 
which reproducible results of satisfactory operational accuracy 
can be obtained in 30 min. 


Lead Determination. Gravimetric Determination of Lead in 
Iron and Steel (Lead content > 0.05%). Iron & Steel Inst— 
J v 193 pt 4 Dec 1959 p 350-8. Method based on precipitation 
of lead as sulphide and conversion to lead molybdate has 
been examined on steels containing more than 0.05% lead; 
method is free from interference from copper, chromium, 
molybdenum, nickel, up to 0.25% tin, and up to 2% tungsten ; 
reproducibility of 0.01% at 0.2% lead content is claimed. 
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Methods for Analysis of Iron and Steel—Pt 41: Lead in 
Carbon Steel and Low Alloy Steel. Brit Standards Instn— 
Brit Standard n 1121 pt 41 1960 6 p. Method for gravimetric 
determination supersedes Part 1 ¢ of B.S. 1121; it is ap- 
plicable to carbon and low alloy steels containing Cr, Cu, 
Mo and Ni; Sn up to 0.25% and W up to 2% do not interfere. 


Manganese Determination. Some Problems in Determination of 
Manganese in Steel, M.Z.de LIPPA. Iron & Steel Inst—J v 
194 pt 1 Jan 1960 p 54-61 (disc) 61-2. Investigation of factors 
affecting determination of Mn because of discrepancies ex- 
perienced from time to time; selection of line pairs, choice of 
excitation conditions and effect of polarity when using d-e are 
were studied, as well as influence of C, S, P, Cr and Al on 
manganese/iron line ratio; importance of sample size prepara- 
tion and effect of metallurgical condition of samples con- 
sidered. 


Nitrogen Determination. Les dosages de l’azote total dans les 
fontes et les aciers, R.BOULIN, J.COULOMBEAU, E.JAU- 
DON. Revue de Métallurgie v 57 n 7 July 1960 p 623-30. 
Determination of total nitrogen present in cast iron and steel; 
description of two methods, one dry, one wet, yielding precise 
and reproducible results on low alloy steels and irons; ex- 
amples. 24 refs. 


Oxygen Determination. Determination of Oxygen in Steel— 
Melt-Extraction Method in Argon Stream, K.ABRESCH, H. 
LEMM. Metal Treatment & Drop Forging vy 27 n 172 Jan 
1960 p 28-34. English translation of article indexed in En- 
gineering Index 1959 p 1332 from Archiv fuer das Hisenhuet- 
tenwesen Jan 1959. 


Rozpustnost kysliku v tekutem zeleze obsahujicim siru, A.M. 
SAMARIN, Z.BUZEK. Hutnicke Listy v 14 n 11 Nov 1959 p 
926-8. Oxygen solubility in liquid iron containing sulphur; 
S has no effect on Os solubility in amounts of 0-0.5% at 
1550 and 1600 C; disagreement of results with those pre- 
viously reported by Hilty and Craft explained only by im- 
perfection of previous method which did not consider or 
preclude changing equilibrium concentration of O2z during 
cooling and which is of great importance during solidification 
of Fe-S system. 


Silicon Determination. See Iron and Steel Analysis—Spectro- 
graphic. 


Spectrographic. Determination of Trace Elements, N.W.H.AD- 
DINK. Iron & Steel Inst—J v 194 pt 2 Feb 1960 p 199-210 
(disc) 210-11. Spectrographic methods used in Philips Re- 
search Laboratories, Netherlands, described; details of lines 
chosen for determination of residual elements in British Chemi- 
eal Standard Samples of steel are given with correction 
factors used when exposure times are shortened; trace ele- 
ments determined by impregnated graphite technique in which 
all elements are taken into solution as perchlorates; X-ray 
fluorescence applied to drillings of steel. 


Deux annees d’application de l’analyse spectrale rapide ete, 
J.MASSINON, A.DANIELS. Revue de Metallurgie v 57 n 3 
Mar 1960 p 239-46. Two years of rapid spectrographic analysis 
in steelworks laboratory in Belgium; principles of procedure 
and method of operation; results obtained in analyzing C, 
Mn, Si, and P contents of basic Bessemer and electric steels 
and of pig iron. 


Development of Metallurgical Spectroscopy, E.H.S.van 
SOMEREN. Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 51-3. 
Growth of scope of spectrochemical analysis in metallurgical 
work outlined with particular reference to Bessemer process; 
increase of accuracy resulting from introduction of micro- 
photometers and of direct reading spectrometers traced; 
growth of bibliography of subject as record of its development 
is outlined for period 1925-50. 


Erfahrungen mit direktregistrierenden Spektrographen ete. 
Archiv fuer das Eisenhuettenwesen v 30 n 11, 12 Nov 1959 
p 655-7, 659-60, Dee p 713-19 (disc) 719-21. Nov: Experience 
with direct recording spectrograph in steelworks laboratories: 
Description of special techniques developed at Geisweid plant 
of Suedwestfalen Works melting high and low alloy steels (to 
20% Mn, 30% Ni or Cr); silicon determination in transformer 
steel, G.WOLLWEBER, R.FEHLE, 655-7; Experience with 
earbon and low-alloy steels at Roechling-Buderus Works, H. 
HILDEBRAND, W.DIEHL, 659-60. Dec: Experience with 
preliminary and final analyses in cast steel melting at LD, 
open hearth, and electric steel plants of Bochumer Verein, 
T.K.WILLMER, W.LIEDTKE, 713-14; Description of spec- 
trometer built at Witten steelworks from parts purchased 
from different makers; adjustments, calibration for different 
low or high alloy steels, J.BRUCH, 715-19. 


Spectrographie Determination of Residual Elements in Steel 
by Excitation Index Technique, K.M.BILLS. Iron & Steel Inst 

J v 194 pt 2 Feb 1960 p 193-6 (disc) 197-8. Investigation 
by BISRA Spectrographic Analysis Sub-Committee is de- 
scribed which has established common basis whereby various 
intermittent a-c and d-c are source units may be used for 
determination of residual elements in mild and low alloy 
steels; excitations are specified in spectroscopic rather than 
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electrical terms by means of intensity ratio of non-homologous 
line pair of major element; results of application of ‘excita- 
tion index’ method. 


Sulphur Determination. See Iron and Steel Analysis—Carbon 
Determination. 

Tantalum Determination. Determination of Trace Amounts of 
Tantalum in Steel, L.KIDMAN, C.L.DARWENT, G.WHITE. 
Metallurgia v 62 n 371 Sept 1960 p 125-8, 130. Simple absorp- 
tiometrie procedure described can be applied to various alloy 
steels, including ‘Ti-bearing stainless, for which existing 
chemical methods proved inadequate; Cb and Ta are pre- 
cipitated with phenylarsonic acid from dilute hydrochloric 
acid solution, zirconium being used as carrier ; colored com- 
plex between tantalum and pyrogallol is developed in acidified 
ammonium oxalate solution; interference from Cb overcome by 
control of pH. 

Tin Determination. Die Bestimmung des Zinns in Roheisen 
und Stahl, C-MAHR, K.WAFFENSCHMIDT. Archiv fuer das 
Fisenhuettenwesen v 31 n 4 Apr 1960 p 22-5. Determination 
of tin in pig iron and steel; review of existing methods ; 
suggestions for improvement based on own research ; detailed 
technique for pig iron and unalloyed steels, Cr-Ni steels, and 
Cr steels with Mo, W, and V; modifications required when 
only small samples are available. 


Trace Elements. See Iron and Steel Analysis—Spectrographic. 
IRON AND STEEL INDUSTRY 


See also Blast Furnaces; Mineral Industry and Resources ; 
also all subject headings beginning with Iron and with Steel. 


Brazil. Expansao da Siderurgia no Brazil, E.de MACEDO 
SOARES e SILVA. Geologia e Metalurgia—Boletim n 20 1959 
p 5-16 (disc) 17-47. Expansion of iron and steel industry 
in Brazil; consumption and production of steel by different 
plants; in 1962 total output is expected to attain 3,500,000 
tons. 

Canada. Direct Tron Processes and Their Prospects in Hastern 
Canada, R.B.ELVER. Canada. Dept Mines & Tech Surveys— 
Mineral Resources Divy—Mineral Information Bul MR 41 Mar 
1960 63 p. Evaluation of economics of few typical processes 
for hypothetical plant sites in four main areas in eastern 
Canada. 

China. China—Some Items of Metallurgical Interest, Li HSON. 
Tron & Coal Trades Rev v 181 n 4809 Sept 16 1960 p 635-7. 
Developments in following fields are briefly indicated: Fluorine 
containing iron ore; alumina refractories; improved blast 
furnace operation; open hearth furnace improvements; are 
furnaces; continuous casting, and development of _ steels. 
Abstract translated from article published in Scientia Sinica 
v 8 n 12 1959. 


Die Entwicklung der metallurgischen Industrie in der 
Volksrepublik China, W.KUENTSCHER. Neue Huette v 5 n 
3 Mar 1960 p 123-7. Development of iron and steel industry 
in China; examples of pig iron and steel manufacture; types 
of steel produced and methods employed; great industrial 
progress noted by author who spent two years in China. 


Guide to Chinese Steel Industry, R.SEWELL. Brit Steel- 
maker v 26 n 7 July 1960 p 259-63. Survey covers raw ma- 
terials, existing iron and steel plants, future plans, research, 
some recent technical developments, and manufacture of steel- 
works equipment. 


East Germany. Ueber die operative Planung in der Wisenhuet- 
tenindustrie, L.MAYRE. Neue Huette v 5 n 6, 7 June 1960 
p 3138-22, July p 899-406. Effective planning in iron and 
steel industry; plan for better organization of Bast German 
ferrous metals industry as a whole, to function as more 
useful part of state-controlled economy; suggestions for im- 
provement are based on experience, mostly in Poland. 


India. Production of Alloy Steels—Presidential Address, S.K. 
NAVAVATI. Indian Inst Metals—Trans v 13 Mar 1960 p 
3-12. Present status of alloy steel production in India; it is 
said to be very small, with largest tonnage produced being 
that of low silicon electrical steel sheets at rate of 10,000 
ton/yr; future plans. 


Italy. Italian Iron and Steel Industry in Post-War Period, and 
Its Future Prospects. Iron & Steel Inst—J v 195 pt 1 May 
1960 p 16-25; see also Italian version in Metallurgia Italiana 
v 52 n 5 May 1960 p 203-13. Developments since 1945 leading 
to Italy’s becoming seventh largest steel producer in world ; 
review considers main post-war problems of materials, 
furnaces, and organization, and outlines solutions reached ; 
probable future lines of development of industry considered. 


South Africa. Evolution of Iron and Steel Industry in South 
Africa, C.M.KRUGER. Iron & Steel Engr v 37 n 10 Oct 1960 
p 136-47 (disc) 147-50. History of iron and steel industry 
whose beginning coincided more or less with formation of 
Union of South Africa in 1910; production details of various 
companies given, their expansion discussed, and financial, 
economic and marketing aspects considered, 


Soviet Union. Russia’s Seven-Year Plan Outlines Future Steel- 
making Program, IL.DENISENKO. Iron & Steel Engr v 87 n 
1 Jan 1960 p 71-6. Planned output increase for iron, steel, 
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rolled metal and iron ore production in 1959-65 ; development 
of eastern areas of Soviet Union; third iron and steel center 
based on resources of raw ore in Kazakhstan, Krasnoyarsk 
Territory, Yakutia, Chita Region, and other areas of Siberia: 
technical re-equipment of metallurgy. : 


Steel in Soviet Union—Report of American Steel & Iron 
Ore Delegation’s Visit to Soviet Union May-June 1958. Am 
Tron & Steel Inst, NY, 1959, 327 p, Appendices 49 p. Six 
parts of book cover: General information about delegation’s 
visit ; raw materials ; blast furnace facilities and practices: 
steelmaking facilities and practices; rolling mills and rolling 
practice; and management labor relations. Two appendices 
present collective agreement for 1958 and rules of Soviet trade 
unions. 


IRON AND STEEL METALLOGRAPHY 


See also Cast Iron; Iron Aluminum Alloys; Iron Chromium 
Alloys ; Iron Nickel Alloys; Iron Ruthenium Alloys; Iron Sili- 
con Alloys; Iron Tantalum Alloys; Metallography ; Meteorites ; 
Microscopie Examination; Rolling Mill Practice; Stainless 
Steel; Steel—Aging; Steel—Fatigue; Steel—F racture; Steel— 
Mechanical Properties; Steel Heat Treatment; Steel Ingots; 
Steel Manufacture; Steel Testing; Uranium Metallography. 


Abnormal Grain Growth in Austenitic Alloys, B.CINA. Iron 
& Steel Inst—J v 194 pt 1 Jan 1960 p 18-28. Studies showed 
that abnormal grain growth is related to prior hot working 
history of material and can be induced by critical deforma- 
tion at controlled temperatures; mechanism for abnormal 
grain growth is one of secondary recrystallization for which 
experimental evidence is adduced; process is complicated by 
presence of fine undissolved carbide particles at grain growth 
temperature; these particles inhibit grain growth; methods 
found to minimize grain growth. 

Aetzgruben in verformtem Alpha-Hisen, G.BASSI. Zeit fuer 
Metallkunde v 51 n 6 June 1960 p 357-9. Etch pits in alpha 
iron deformed to 70% at room temperature, or at temperature 
of liquid air, after different heat treatments; specimens de- 
formed at —196 C showed etch bands, indicating local plastic 
deformation; in room temperature deformed specimens, de- 
formation structure depended on crystal orientation; etch 
bands were also observed. 


Analysis of Crystallography of Martensitic Transformations 
by Method of Prism Matching, B.A.BILBY, F.C.FRANK. Acta 
Metallurgica v 8 n 4 Apr 1960 p 239-48. Method of matching 
triangular prisms formed by lattice lines in two structures 
is described; theory is illustrated by detailed application to 
martensitic transformation observed in iron nickel alloy by 
Greninger and Troiano; method is compared with other 
equivalent treatments and its advantages and disadvantages 
discussed. 


Anomalii modulya uprugosti i vnutrennego treniya v splave 
FesPt, G.IL.KATAEV, Z.D.SIROTA. Zhurnal Eksperimental’noi 
i Teoreticheskoi Fiziki v 28 n 4 Apr 1960 p 1037-41. Anomalies 
in elasticity modulus and interna] friction of Fe3Pt alloy; 
measurement of temperature dependences for disordered alloy 
with composition close to that of FesPt; large anomaly in 
Young’s modulus and sharp internal friction maximum are 
observed in vicinity of ferromagnetic Curie point; variation of 
Young’s modulus is compared with corresponding dependence 
of modulus deduced on basis of magnetic data. 


Application of Electron Microscopy—Hardened and Tempered 
Mild Steel Structures, S.MODIN. Metal Treatment & Drop 
Forging v 27 n 175, 176 Apr 1960 p 133-8, May p 177-88. 
English version of paper indexed in Engineering Index 1959 
p 1352 from Jernkontorets Annaler n 6, 1959. 


Carbide Precipitation and Evolution and Depletion of Matrix 
in Heat Resisting Steels and Alloys Treated in Carburizing 
Atmospheres, G.POMEY. Met Soc of AIME—Trans v 218 n 
2 Apr 1960 p 310-14, (discussion) n 6 Dee p 1129. Chromium 
steels and alloys treated at 1517 or 1742 F exhibit extensive 
‘carbide precipitation; this may be succeeded by FeCr sigma 
phase or by carbide with higher carbon content; point 
analyses carried out with electron microanalyzer make it pos- 
sible to study depletion of chromium in matrix after precipita- 
tion has occurred and to determine chemical composition 
of carbides; in particular content in carbides of Fe, Ni, and 
W, elements which substitute Cr, can be accurately determined. 


Carbides in Annealed and Quenched High-Speed Steels, T. 
MALKIEWICZ, Z.BOJARSKI, J.FORYST. Iron & pteel Inst 
—J v 195 pt 4 Aug 1960 p 450-7. Discussion of paper indexed 
in Engineering Index 1959 p 1351 from Sept 1959 issue. 


Concentration Dependence of Internal Friction in Deformed 
Tron-Base Alloys, R.S.LEBEDEV, V.S.POSTNIKOV. Physics 
of Metals & Metallography v 7 n 3 1959 p 86-91. English 
translation of article indexed in Engineering Index 1959 p 
670 from Fizika Metallov i Metallovedenie Mar 1959. 

Connexion Between Certain X-ray and Magnetic Charac- 
teristics of Iron-Base Alloys, S.A.NEMNONOV, K.M.KOLO- 
BOVA. Physics of Metals & Metallography Vv 6 n 3 1958 p 
82-8. English translation of article indexed in Engineering 
Index 1959 p 671 from Fizika Metallov i Metallovedenie n 3 


1958. 
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Constitution of Fe C Mo Alloys Containing 0.05-1.3 pet © 
and 0.03-6.0 pet Mo, R.F.CAMPBELL, S.H.REYNOLDS, L.W. 
BALLARD, K.G.CARROLL. Met Soe of AIME—Trans v 218 
n 4 Aug 1960 p 723-32 Probable equilibrium conditions from 
1340 to 2400 F are presented for composition range investi- 
gated; these are correlated with investigations of Takei and 
Kuo (see Engineering Index 1954 p 1048); provision made 
for existence of MozC and (Fe, Mo)23s Ce carbides heretofore 
omitted in diagrams in this range; these carbides and (Fe, 
Mo)s C, in equilibrium with ferrite and austenite, restrict 
austenite and austenite + ferrite fields to lower carbon contents 
and higher temperatures than in Fe-C system. 


Constitution of Iron-Niobium Silicon System, H.J.GOLD- 
SCHMIDT. Iron & Steel Inst—J v 194 pt 2 Feb 1960 p 
169-80. Investigation shows occurrence of 15 binary and at 
least six, possibly nine, ternary phases; diagram arising is 
complex, particularly in regions richer in iron and columbium; 
some features of interest are extensive solid solution of sili- 
con in Fe-Cb Laves phase, small but finite solubility of Cb in 
Fe-Si_ solid solutions, which should promote precipitation 
hardening, etc; results discussed; some of phases found are 
liable to play significant part in development of precipitation 
hardening high temperature alloys. 51 refs. 


Croissance exagerée du grain et ségregations intergranu- 
laires dans le fer, P,;COULOMB. Metaux, Corrosion, Industries 
v 85 n 418, 414 Jan 1960 p 1-23, Feb p 66-82. Exaggerated 
grain growth (secondary recrystailization) and intergranular 
segregations in iron; role of hydrogen and influence of other 
factors in exaggerated grain growth of mild steel; develop- 
ment of its textures during hydrogen annealing, intergranu- 
lar segregations of equilibrium of iron. 34 refs. 


Das Dreistoffsystem Wisen-Silizium-Beryllium, R.VOGEL, 
H.J.GESKE. Archiv fuer das Hisenhuettenwesen v 31 n 5 May 
1960 p 319-30. Ternary system iron silicon beryllium; con- 
struction of Fe-Si-Be diagram from thermal and microscopic 
data; discovery of FeSiBe and FeSiBez compounds melting 
at 1160 and 1240 C, respectively, with densities of 5.13 and 


8.80 g/em®? and microhardness values of 1050 and 1490 
kg/mm? ; Be and Si mutually increase their solubility in 
q@-iron. 


Das Dreistoffsystem WTisen-Silizium-Zinn, R.VOGEL, H.J. 
JUNGCLAUS. Archiv fuer das Hisenhuettenwesen v 31 n 4 
Apr 1960 p 243-58. Ternary system iron silicon tin; construc- 
tion of complete ideal and actual constitutional diagrams on 
basis of thermal and chemical analyses and microscopic in- 
vestigation; discussion of phase relations and ternary com- 
pounds, with emphasis on large miscibility gap in liquid 
phase. 23 refs. 


Dendritic Crystallization, D.D.SARATOVKIN. 2nd_ ed, 
(translated from Russian by J.E.S.BRADLEY) 1959, Con- 
sultants Bureau Inc, New York, NY, 126 p, $6.00. Results of 
new studies of dendritic crystallization performed in Crystal 
Genesis Section of Geological Institute of West Siberian 
Branch of Academy of Sciences of USSR, by use of stereo- 
scopic microscope; while book is directed to metal working 
engineers, it is also of value to college students; sections on 
contact fusion and solidification in steel castings have been 
revised and supplemented since last edition. 


Der Ferrit in Widmannstaettenscher Anordnung, A.ROSE, 
A.KLEIN. Stahl u Eisen v 79 n 26 Dec 24 1959 p 1901-11 
(discussion) 1911-12. Ferrite in Widmanstaetten arrangement ; 
study of transformation and strength properties of weldable 
structural steels; TTT diagrams; determination of notch im- 
pact resistance vs temperature, and microscopy on 0.2% C 
steels, alloyed with Cr, Si, Mn, or Mo; factors determining 
formation of acicular ferrite, which is found to determine 
embrittlement susceptibility of steel. 26 refs. 


Detection of a-y Iron Phase Transformation by Differential 
Thermal Conductivity Analysis, W.F.CLAUSSEN. Rev Sei 
Instruments v 31 n 8 Aug 1960 p 878-81. Application of 
method, planned especially for systems where electrical con- 
ductivity cannot be used for detection, as in ceramic materials, 
to a-y transformation of iron at various pressures up to 
100,000 atm; transformation temperature was found to drop 
continuously with increasing pressure down to 605 C at 100,000 
atm. 


Determina*ion of Mechanical Properties of Steel by Quanti- 
tative Metallographic Methods, N.N.LIULICHEVA (LYULI- 
CHEVA), Physics of Metals & Metallography v 7 n 2 1959 p 
101-9. English translation of article indexed in Engineering 
Index 1959 p 1352 from Fizika Metallov i Metallovedenie Feb 
1959. 


Die Analyse des Zementits in Chromstaehlen durch Mes- 
sung seiner magnetischen Higenschaften, W.KOCH, W.JEL- 
LINGHAUS, H.ROHDE. Archiv fuer das Hisenhuettenwesen 
v 31 n 3 Mar 1960 p 183-8. Analysis of cementite (Fe,Cr)sC 
in chromium steel by determining its magnetic properties ; 
isolation of carbides in steels with 0.01-3.54% Cr and 0.45% 
C; temperature magnetization curves of granular, lamellar, 
and acicular cementite show decrease of magnetic saturation 
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and lowering of Curie point from +220 to —120 C with 
increase of Cr in carbide from 0 to 19%; carbide transforma- 
tions in bainite and pearlite. 


Die Gefuegeuntersuchung von Eisen und Stahl mit dem 
Elektronenmikroskop, A.SCHRADER. Schweizer Archiv v 26 
n 4 Apr 1960 p 163-70. Structural investigation of iron and 
steel by electron microscope; review of replica preparation ; 
discussion of micrographs showing precipitations caused in 
austenitic and ferritic steels by long stressing at elevated 
temperatures, and tempered structures of previously quenched 
carbon and silicon steels. 


Dislocations in a-Iron, D.G.BRANDON, J.NUTTING. Iron 
& Steel Inst—J v 196 pt 2 Oct 1960 p 160-6. Electron optical 
examination of dislocation distribution in pure a-iron after 
different amounts of plastic deformation shows that irregular 
sub-boundary networks are formed; in coarse grained material 
these subboundaries are partially responsible for work harden- 
ing. 

Effect of Deformation on Internal Friction of Iron Measured 
at Carbon Peak Position, F.W.C.BOSWELL. Can J Physics 
vy 37 n 12 Dec 1959 p 1474-81. As result of deformation, in- 
ternal friction increased and then decreased with time; these 
changes, corrected for background change associated with de- 
formation, were shown to follow time law predicted for carbon 
segregation to dislocations; it is concluded that carbon amount 
in random solid solution is increased by deformation; results 
also indicate that in some eases carbon put into solution by 
deformation was initially present in form of iron carbide 
particles. 


Effect of Rolling Procedure on Kinetics of Recrystallization 
of Cold-Rolled Iron, J.T.MICHALAK, W.R.HIBBARD, Jr. Am 
Soe Metals—Preprint n 202 for meeting Oct 17-21 1960 18 p. 
Effects of straight rolling, cross rolling, time and temperature 
of recrystallization, apparent nucleation frequency, growth 
rate, and preferred orientation studied; while results in- 
dicate significant effects, no new leads regarding mechanism 
of recrystallization, control of textures or formation of new 
textures were discovered. 


Einfluss des Kohlenstoffgehaltes und der Versuchstempera- 
tur auf die Verfestigung etc, E.SSCHMIDTMANN, U.KALLA, 
H.BRANDIS. Archiv fuer das Hisenhuettenwesen v 31 n 5 
May 1960 p 299-307 (discussion) 3807-8. Effect of carbon con- 
tent, testing temperature, and heat treatment on strength in- 
crease and electric resistivity of high purity iron, unalloyed 
ferritic (0.06-0.46% C) and 83% Mn austenitic steels (0.05- 
0.88% C) during cold deformation; strengthening was tested 
at —60, —20, +20, and +70 C, resistivity at —55, —20, and 
+20 C; results are explained in terms of dislocation theory. 

Einfluss des Phosphors auf die Daempfung und Alterung 
von  WBisen-Stickstoff-Legierungen, W.DICKENSCHEID, J. 
BRAUNER. Archiv fuer das Hisenhuettenwesen v 31 n 9 Sept 
1960 p 581-6. Effect of phosphorus on damping and aging 
of iron nitrogen alloys; investigation, on high purity alloys 
with maximum 0.02% N, of effect of 0.014-0.167% P on 
magnitude and temperature of maximum Snoek damping value 
and on shape of damping vs temperature curve; change of 
damping maximum as function of tempering temperature and 
time; interpretation of results in terms of nucleation and 
diffusion. 21 refs. 

Einfluss eines allseitigen Drucks auf Gefuegeumwandlungen 
in Stahl, W.JELLINGHAUS, H.FRIEDEWOLD. Archiv fuer 
das Hisenhuettenwesen v 31 n 5 May 1960 p 3809-16 (disc) 
316-17. Effect of multidirectional compression on structural 
transformations in steel; investigation by magnetic, electric, 
and dilatometric measurements and microscopy of effect of 
pressures of 4000 kg/cm* and above on isothermal austenite 
decomposition in lower bainite region (4% Mn steel), carbide 
precipitation (13% Mn steel), and martensite decomposition ; 
effect of pressure was observed in all cases. 21 refs. 


Einige Besonderheiten der Karbidausscheidung im Ferrit, 
E.W.LANGER. Archiv fuer das Eisenhuettenwesen vy 30 n 11 
Nov 1959 p 683-4. Some peculiarities of carbide precipitation 
in ferrite; study by electron microscope leads to conclusion 
that fine parallel needles observed in armco iron and unalloyed 
low-carbon steel aged at up to 200 C are epsilon carbide 
formed after cementite needles; explanation of parallelism. 


Electron Diffraction Method for Determining Crystal Lat- 
tices of Small Thin Lamellar Precipitates Occurring in Steels, 
G.R.BOOKER, J.NORBURY, A.M.ROSE. Iron & Steel Inst— 
J v 193 pt 3 Nov 1959 p 221-6, (disc) v 195 Pt 4 Aug 
1960 p 450-7; see also abstract in Iron & Steel v 32 n 14 Dec 


18 1959 p 639-40. In method described, precipitates are 
isolated in extraction replica and electron diffraction patterns 
recorded from precipitates with extraction replica inclined at 
number of angles from 90 to 10° to electron beam; technique 
is particularly valuable for determining crystal lattices of 
small thin particles for which X-ray diffraction methods fail; 
application of method to plate like cementite (FesC) and iron 


nitride (a’’-FeiNz) precipitates. 


_Etude physico-chimique des modifications apportées A la 
cementite ete, BLOSDOIT. Mémoires Scientifiques de la Revue 
de Métallurgie v 57 n 3 Mar 1960 p 194-202. Physico-chemical 
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investigation of changes in cementite caused by presence of 
silicon or molybdenum in solution; preparation of high purity 
cementite by carburization of iron oxide of CO-H2z mixtures ; 
stability limits of FesC; Si and Mo both lower Curie tempera- 
ture: Si decreases, whereas Mo greatly increases, stability of 
FesC, which is partly attributed to difference in atomic radii. 
385 refs. 


Evolution des textures de recristallisation etc, P.COU- 
LOMB, P.LACOMBE. Mémoires Scientifiques de la Revue de 
Métallurgie v 57 n 8 Aug 1960 p 573-7. Development of 
recrystallization textures in iron of different purity ; study by 
Laue technique of recrystallization of drastically cold rolled 
specimens by annealing in hydrogen under varying conditions ; 
it is shown that mechanism of crystallization of 99.5% 
pure (Armeo), iron differs from that of 99.99% iron ; 
excessive grain growth and textures of secondary and tertiary 
crystallization observed in former are absent in purer iron. 


Explanation for Low-Temperature Behavior of Anisotropy 
of Iron, W.J.CARR, Jr. J Applied Physics v 31 n 1 Jan 
1960 p 69. Seemingly anomalous results obtained by Graham 
for temperature dependence of magnetic anisotropy in iron 
are interpreted on basis of Zener’s theory; effect of thermal 
expansion included. 


Hexagonal Carbide and Nitride Phases and Their Occur- 
rence in Some Alloy Steels, K.W.ANDREWS, H.HUGHES. 
Iron & Steel Inst—J v 193 pt 8 Nov 1959 p 304-11, (disc) 
v 195 pt 4 Aug 1960 p 450-7; see also abstract in Iron & 
Steel v 32 n 14 Dee 18 1959 p 654-8. Hexagonal carbides and 
nitrides which involve close packed arrangement of transi- 
tion metal ions are described and lattice parameters tabulated 
for all known examples of such compounds; various aspects 
of constitution and nature of phases considered including their 
relationship to analogous cubic MX-type carbides and nitrides. 


Influence de la déformation et de la vitesse de déformation 
sur la recristallisation, ete, C.ROSSARD, P.BLAIN. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 3 Mar 1960 
p 178-8. Effect of degree and rate of deformation (by torsion 
and tension at 1100 C) on subsequent recrystallization of 
ferritic 25% chromium steel; micrographie study shows that 
there is critical deformation above which recrystallization by 
holding at temperature occurs after incubation period varying 
widely with holding temperature and with degree and rate 
of deformation. 


Influence de la pureté du fer sur la discontinuité 4 la limite 
élastique observée sur les courbes de traction, B.MIGAUD, J. 
TALBOT. Acad des Sciences—Comptes Rendus v 249 n 20 
Nov 16 1959 p 2071-2. Influence of iron purity on discon- 
tinuity at elastic limit observed on stress curves; experiments 
made with zone melted iron show that slowly cooled samples 
do not display discontinuity at elastic limit; latter appears, 
however, on same sample after annealing and tempering; it 
is concluded that appearance of discontinuity depends on 
pees of carbon, and amplitude of discontinuity on purity 
of iron. 


Influence de la purete du metal sur l’autodiffusion inter- 
granulaire du fer en phase a, C.LEYMONIE, P.LACOMBE. 
Memoirs Scientifiques de la Revue de Metallurgie v 57 n 4 Apr 
1960 p 285-90. Effect of purity of metal on intergranular 
self diffusion of qa-iron; comparison of Armco iron (99.6% 
pure) with iron of 99.96% purity; intergranular diffusion 
was found to be slower in purer iron; it is suggested that 
grain boundary impurities disturb structure and thus facilitate 
diffusion. 21 refs. 


Influence de V’etat initial du metal sur l’evolution de sa 
structure cristalline au cours de la fatigue a temperature 
elevee, J.de FOUQUET. Mémoires Scientifiques de la Revue de 
Métallurgie v 57 n 3 Mar 1960 p 282-40. Effect of condition 
of metal before fatigue testing (in torsion at 500 or 700 C) 
on structural changes during test; structural condition of 
hot rolled very low carbon steel was changed to work hardened 
or polygonized by preliminary stressing in fatigue or tension 
at different temperatures; comparison of structures of 
specimens with and without intermediate treatment. 


Influence des traitements thermiques sur l’évolution des 
carbures etc, L.BAECKER, R.BIGOT, E.HERZOG. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 7 July 1960 
p 527-34. Effect of heat treatment on character of carbides in 
low carbon, low alloy Cr-Mo steels with or without Al and V; 
chemical analysis and radiocrystallographic examination of 
electrolytically isolated carbides; heat treatment (varied 
tempering technique after normalizing or quenching) is shown 
to affect Cr and Mo contents of carbides; effect of Al on 
structure, hardness, electric resistivity, corrosion. 


Influence du traitement thermique sur le deplacement de la 
transition etc, J.DEDIEU, R.DELANNOY. Mémoires Scientifi- 
ques de la Revue de Métallurgie v 56 n 6 Nov 1959 p 567-81. 
Effect of heat treatment on displacement of ductile-brittle 
transition studied by impact tests and cold deformation of 
several steels; normalizing at Acs -+-50 © followed by temper- 
ing at Aci — 20 C was found to have most favorable effect ; 
data for low carbon 17% Cr, low temperature resisting, hydro- 
gen sulphide resisting, and age-sensitive steels given in tables 
and graphs. 
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Influence of Temperature and Strain Rate on Flow Stress 
of Annealed and Decarburized Iron at Subatmospherie Tem- 
peratures, Z.S.BASINSKI, J.W.CHRISTIAN. Australian J 
Physics v 13 n 2A July 1960 p 299-308. Study was made on 
1ron in stages of uniform deformation at temperatures down 
to 78 K; Cottrell-Stokes law is not obeyed in iron, and results 


are explainable in terms of strong Peierls-Nabarro force in 
this metal. 


_ Interactions Between Glide Dislocations in Double Pile-Up 
in a-lron, Y.T.CHOU, F.GAROFALO, R.W.WHITMORE. 
Acta Metallurgica v 8n7 July 1960 p 480-8. After computing 
equilibrium distribution of dislocations, calculation is made 
of stresses near tip of double pile-up; for 50 dislocations shear 
stress at tip is 1360 sigmao, where sigmao is applied stress in 
slip plane; this stress is greater by factor of 27 than tip 
stress of single pile-up of same size; high stress concentration 
indicates, as suggested by Cottrell, that such dislocation ar- 
rangement could lead to initiation of cleavage cracks in a-iron. 


Intermetalicke faze ve dvou typech modifikovanych 12% 
chromovych oceli, J.PLUHAR, H.TUMA, J.JEZEK. R.POSPI- 
SIL. Hutnicke Listy v 14 n 7 Dee 1959 p 1108-12. Intermetallic 
phases in two types of 12% Cr steels modified with Mo and 
V, or with W, Co, and V, intended for service as turbine 
blades at 600-620 C; structure and kinetics of chemical com- 
position of Laves’ phases, which markedly improve creep- 
rupture strength, investigated in detail after electrolytic isola- 
tion, and after long time annealing at different temperatures; 
phctomicrographs, tabular and graphical data. 


Investigation of Ghost Lines in Low-Alloy Steel, T.C.HO, 
C.T.CHEN, M.C.FUNG, Y.T.CHU. Acta Metallurgica Sinica 
v 4 n 12 June 1959 p 114-26. Investigation performed on 
billets of Cr-Mn-Si steel; statistical analysis of production 
data shows linear relationship between average length of 
ghost lines and size of billets; smaller the diameter of billets, 
the longer the ghost lines; ghost lines usually originated from 
chain-type nonmetallic inclusions, such as spinel of Fe and 
Al oxides (AlzO3:FeO) and mixture of spinel and corundum 
(AlO3-FeO ; AlsOs) ; experiments show that improvement of 
deoxidation, and other factors, can reduce or eliminate ghost 
lines. (In Chinese with English summary). 


Investigation of Phase Transformation in Alloys of Iron 
With Nickel, M.L.ZAKHAROVA, LA.IGNATOVA, N.A.KHA- 
TANOVA. Physics of Metals & Metallography v 6 n 3 1958 p 
89-92. English translation of article indexed in Engineering 
Index 1959 p 670 from Fizika Metallov i Metallovedenie n 3 
1958. 


Investigation of Underformed Steel With Help of Micro- 
beams of X-rays, M.Ya.FUKS, L.Ya.GOL’DSHTEIN. Physics 
of Metals & Metallography v 6 n 3 1958 p 123-7. English 
translation of article indexed in Engineering Index 1959 p 
1351 from Fizika Metallov i Metallovedenie Mar 1958. 


K voprosu o vliyanii legirovaniya na kinetiku perlitnogo 
prevrashcheniya, L.N.ALEKSANDROV, B.Ya.LYUBOV. 
Fizika Metallov i Metallovedenie v 8 n 2 Aug 1959 p 216-24. 
Problem of alloying effect on kinetics of pearlite conversion ; 
formalism starting from notions of velocity of new phase for- 
mation and velocity of pearlite grain growths; importance of 
alloying element as activating carbon diffusion, because pear- 
lite conversion is process of iron lattice gamma transforma- 
tion into alpha. 


Karbidoobrazovanie pri izotermicheskom raspade legirovan- 
nogo austenita zaevtektoidnykh stalei, I.S.ANITOV. Metallove- 
denie i Termicheskaya Obrabotka Metallov n 2 Feb 1959 p 
19-22. Carbide formation during isothermal decomposition of 
austenitic hyper-euctectoid alloy steels, study of precipitation 
of carbide phase in supercooling of Ni, Mn, Cr, W, Mo, and 
V steels, all containing 0.9% C. 


Kinematographische Registrierung von Umwandlungen und 
Oxydbildungen bei Eisen etc, H.DUEKER. Zeit fuer Metall- 
kunde v 51 n 7 July 1960 p 377-81. Cinematographic record- 
ing of steel transformations and oxide formations on iron in 
electron emission microscope; description of technique de- 
veloped for mounting camera inside microscope; selection of 
film for use in vacuum; examples of results obtained. 


Kriticheskie obzhatiya dinamnoi stali, B.F.TRAKHTEN- 
BERG. Metallovedenie i Tremicheskaya Obrabotka Metallov 
n 5 May 1959 p 24-8, 2 plates. Critical compression of elec- 
trie steels; investigation of microstructure of cold” rolled 
electric steel and effect of annealing; study of relation be- 
tween methods of cold rolling and magnetic properties; de- 
termination of critical deformation. 


L’autodiffusion du fer en volume et aux joints de grains, CG: 
LEYMONIE. Métaux Corrosion-Industries v 34 n 412 Dec 
1959 p 457-74, v 35 n 414 Feb 1960 p 45-65. Self-diffusion 
of iron; characteristics of phenomenon of preferential in- 
tergranular self-diffusion in iron; study of volume self-diffu- 
sion of a phase iron; determination of coefficients of inter- 
granular self-diffusion of a and y iron. 51 refs. 


Lorenz Constant for Steel, P.G.MORGAN. Iron & Steel v 
33 n 1 Jan 1960 p 28-30. Review of recent Russian work 
concerning effect of temperature, composition and structure 
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upon Lorenz constant for steels and alloys; results related 
to previous work. 


Low Temperature Yield Instability in Iron, J.B.LEAN. 
Australian J Physics v 13 n 2A July 1960 p 359-75. In- 
stabilities, associated with yield point load drop, noted in low 
temperature experiments, are discussed using model based on 
that developed by A.KOCHENDOERFER and W.WINK, but 
differing from their model in introducing more precise non- 
linear damping term; instability caused by adiabatic increase 
of temperature within moving Lueders band in steel specimen 
tested in low temperature boiling liquid is also discussed. 


Micrographies optiques et électroniques, comparées de struc- 
tures” types d’aciers, C.BEAUVAIS. Métaux, Corrosion, In- 
dustries v 35 n 419-420 July-Aug 1960 p 290-9. Comparison 
of optical and electron micrographs of typical steel structures ; 
eight full-page tables are presented showing characteristic 
structures of conventional and special steels; technique used 
to prepare specimens for direct electron microscopie observa- 
tion is that described in paper indexed in Engineering Index 
1959 p 825. 


Microstructures and Notes on Carbon Steels to BS 3100: 
1957: 592 Grade A, J.TURTON, B.H.C.WATERS. Brit Foun- 
dryman v 53 pt 9 Sept 1960 p 407-10. Note supplementing in- 
formation in publication ‘Typical Microstructures of Cast 
Metals” deals with range of properties and microstructures 
which may be obtained from east steels made to B.S. 3100: 
ba 592 Grade A, as compared with average data set out in 
ook. 


Morphology and Crystal Structure of Carbides Precipitated 
from Solid Solution in Alpha Iron, W.C.LESLIE, R.M. 
FISHER, N.SEN. Acta Metallurgica v 7 n 9 Sept 1959 p 632- 
44. In high purity Fe-C alloys and in two low carbon steels 
studied, carbide precipitates in dendrite form during aging 
following quenching; in specimens quenched directly to aging 
temperature, oblong plates appeared along with dendrites ; 
both forms are cementite (FesC) ; in Fe-3.25% Si alloy carbides 
take form of lenticular disks precipitated on {100} planes 
of ferrite matrix; crystal structure of carbide was not de- 
termined. 23 refs. 

Nizkotemperaturnoe plasticheskoe razrushenie krupnozernis- 
togo zheleza, J.A.GINDIN, Ya.D.STARODUBOV. Fizika Tver- 
dogo Tela v 1 n 12 Dee 1959 p 1794-1800; see also English 
translation in Soviet Physics, Solid State v 1 n 12 June 1960 
p 1642-8. Low-temperature plastic failure of coarse-grained 
iron; deformation of high-purity (99.99%) iron, subjected 
to tension at 4.2, 20 and 77 K; plastic failure is preceded 
by formation and development of unusually thick twin in- 
terlayers; threshold temperatures of twinning and brittle 
fracture are separate, and mechanical twinning is not, by it- 
self, cause of cold brittleness. 


Novy zpusob karbidicke analyzy oceli, L.BRHACEK, A. 
GOLONKA, K.KURZOVA. Hutnicke Listy v 15 n 9 Sept 1960 
p 679-86. New method of isolation and analysis of dispersed 
and unstable carbides in steel; by use of normal current 
densities at short time holding, decomposition of isolated 
carbides was prevented, and time required for analysis was 
reduced; new method enabled identification of carbides in 
several types of steel; method is achieved by more sensitive 
analytical procedures, and by new techniques for separation 
and washing of isolated carbides; evaluation of newly de- 
veloped steels can now be performed. 


Observation of Slip, Twinning, and Cleavage in Iron- 
Phosphorus Solid Solutions, E-HORNBOGEN. Met Soc of 
AIME—Trans v 218 n 4 Aug 1960 p 634-5. Deformation 
mechanisms of q@ iron phosphorus alloys were compared at 
20 and —196 C; alloying with phosphorus increases resistance 
to slip, but has little effect on resistance to twinning; stress 
for onset of twinning is nearly independent of temperature, 
but there is increasing tendency for cleavage along {112} 
twin boundaries with decreasing temperature and increasing 
phosphorus content. 


On Mechanism of Recrystallization of Technical Iron After 
Low Degrees of Deformation, S.S.GORELIK, G.I.GRANIK. 
Physics of Metals & Metallography v 7 n 3 1959 p 100-5. 
English translation of article indexed in Engineering Index 
1959 p 671 from Fizika Metallov i Metallovedenie Mar 1959. 


On Morphology of Proeutectoid Cementite, R.W.HECKEL, 
H.W.PAXTON. Am Soc Metals—Preprint n 215 for meeting 
Oct 17-21 1960 16 p. Three hypereutectoid, plain carbon steels 
containing 1.20, 1.48, and 1.72 wt% carbon were solution 
treated to give large austenite grain size and subsequently 
isothermally transformed between 550 C and Acm tempera- 
ture; effect of carbon concentration, and transformation 
temperature and time on morphology of precipitated pro- 
eutectoid cementite; morphologies classified as grain boundary 
precipitates, Widmanstaetten sideplates, intragranular Wid- 
manstaetten sideplates, and intragranular idiomorphs. 


On Problem of Nature of Double Yield Point, Ya.R.RAU- 
ZIN, A.N.MIRZA. Physics of Metals & Metallography vin2 
1959 p 95-100. English translation of article indexed in En- 
gineering Index 1959 p 1351 from Fizika Metallov i Metallo- 
vedenie Feb 1959. 
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On Widmanstaetten Habit Plane of Proeutectoid Cementite, 
R.W.HECKEL, J.H.SMITH, H.W.PAXTON. Met Soe of 
AIME—Trans v 218 n 8 June 1960 p 566-8. Habit plane of 
proeutectoid cementite precipitated from austenite was studied 
using two-trace surface analysis coupled with direct X-ray 
back reflection determination of orientation of parent matrix; 
results were same as those of previous workers who used 
indirect methods to determine orientation of matrix; data in- 
dicate that range of habit planes in parent phase is operative 
which is not in agreement with accepted existing theories . 


Peierls-Nabarro Force and Deformation of Iron and Steel, 
N.LOUAT. Australian J Physics v 13 n 2A July 1960 p 309-15. 
Evidence for existence of appreciable Peierls-Nabarro force 
in iron and steel is examined; it is concluded that observed 
behavior is unlikely to follow from presently proposed 
mechanism of this force and that observed frictional stress 
may arise as consequence of dislocations being in pile-ups. 


Precipitation of Carbon from Alpha-Iron, R.H.DOREMUS, 
E.F.KOCH. Met Soc of AIME—Trans v 218 n 4 Aug 1960 
p 591-605. First part deals with electromicroscopic study of 
first carbide phase that precipitates at 120 C from q@ iron 
containing about 0.02 wt% C; in both strained and unstrained 
material carbide particles appeared to form on dislocations 
in iron, in agreement with results of kinetic study in pt 2 
(596-605, written by first author only); structure of carbide 
was tentatively identified as expanded a-iron lattice with 
about 0.7 wt% C; this phase appeared to be metastable and 
apparently transformed into cementite or epsilon carbide when 
iron was over-aged. 52 refs. 


Precipitation of Phosphorus from Alpha Iron and its Effect 
on Plastic Deformation, E.HORNBOGEN. Am Soc Metals— 
Preprint n 217 for meeting Oct 17-21 1960 21 p. Results of 
investigation presented; P is in substitutional solution in a@ 
iron; high P contents cause grain boundary brittleness; pre- 
cipitation was found in alloys with more than 1% P and at 
higher than 400 C; precipitation hardening occurs on aging 
at up to 700 C; prior to formation of stable FesP there 
occurs intermediate precipitate which forms as plates and 
rods; in high P alloys, precipitation causes change in mecha- 
nism of plastic deformation from twinning to slip. 23 refs. 


Preferred Orientation in Warm-Worked and Heat-Treated 
4340 Steel, E.B.KULA, S.L.LOPATA. Met Soc of AIME— 
Trans v 215 n 6 Dee 1959 p 980-5. Various ideal preferred 
orientations of martensite were calculated by assuming pre- 
ferred orientation for austenite and transforming this to 
martensite by Kurdjumoy-Sachs and Nishiyama relationships ; 
comparison with measured preferred orientation showed that 
ideal rolling texture for austenite in 4340 steel could be ex- 
pressed as (112) [111] texture with component of (110) [112]. 


Priroda svetlykh i temnykh pyaten v makrostrukture stali 
I.P.ZABALUEV, L.B.KISSINA. Stal v 19 n 12 Dee 1959 p 
1121-3; see also English translation in Stal in English n 12 
Dee 1959 p 9238-5. Nature of bright and dark spots in macro- 
structure of steel; investigation showed that, as distinct from 
dark spots indicative of extreme contamination by inclusions, 
bright spots in macrostructure of transverse sections, only 
slightly contaminated by inclusions, are not indication that 
material should be rejected. 


Prispevek k elektronove fraktografie, M.MOLCIK. Hutnicke 
Listy v 15 n 8 Aug 1960 p 625-8. Electronic fractography ; 
examples of steel fractures illustrated by use of two stage 
celluloid carbon replicas; method guarantees replication with- 
out damage or destruction of sample and makes it possible 
to observe selected areas prior to fracture; method is also 
applicable to glass, ceramics, minerals, and others. 


Prispevek k metodam stereometricke metalografie, J.LIKES. 
Hutnicke Listy v 14 n 7 July 1959 p 573-80. Contribution to 
methods of stereometric metallography; investigation of rela- 
tionship between number and size distribution of spherical 
particles in metallographic planes on opposite sides of same 
specimen; Seheil-Saltyk method of solution applied to micro- 
structure of steel intended for razor blade manufacture. 


Prispevek k metodam stereometricke metalografie, J.LIKES, 
J.CADEK, K.MAZANEC, J.KUDELKOVA. Hutnicke Listy v 
15 n 8 Aug 1960 p 615-19. Methods of stereometric metal- 
lography, for determining size and distribution of particles 
in dispersed phase; solution is given for particles of same 
size which enjoy both random distribution and random orien- 
tation; formulas for determination of size and distribution 
of particles in unit area of plane of polished specimen; 
theoretical relationships are described for determination of 
size and distribution of bainite particles. 


Rates of Growth of Cementite in Hypereutectoid Steels, 
R.W.HECKEL, H.W.PAXTON. Met Soe of AIME—Trans v 
218 n 5 Oct 1960 p 799-806. Growth, considered quantitatively 
in three plain carbon steels and one “pure” iron carbon alloy, 
was found to take place at slower rate than would be pre- 


dicted on basis of model invoking rate control by long range 
diffusion of carbon; films in pure alloy grew faster than 
those in plain carbon steel; possible explanation is suggested. 
27 refs. 
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Roentgenographische Ermittlung von Gitterstoerungen an 
Karbonyleisenpulvern, A.KOCHENDOERFER, F.TRIMBORN. 
Archiv fuer das Hisenhuettenwesen v 31 n 8 Aug 1960 p 497- 
502. X-ray determination of lattice disturbances in carbonyl 
iron; measurement of intensity distribution of lines of two 
powders (0.61% C, 0.24% Ne and 0.12% C, 0.68% Ni), using 
Mo-radiation and goniometer with scintillation counter ; 
determination of mean values for particle size and distortions, 
from half-widths and by Fourier analysis; comparison of 
results with literature data. 


Roentgenographische Untersuchung der Eigenspannungen 
an Stahlproben nach einachsiger plastischer Zugverformung, 
E.MACHERAUCH, P.MUELLER. Archiv fuer das _ HBisen- 
huettenwesen v 31 n 9 Sept 1960 p 555-61. X-ray investigation 
of internal stresses in steel specimens after uniaxial plastic 
deformation in tension; discussion of basic theory for rela- 
tion between lattice distortion and internal stresses; descrip- 
tion of specially developed technique of measurements; co- 
ordination of results obtained on heat treated Cr-Mo steel 
with literature data for fec materials, 32 refs. 


Roentgenographische Untersuchung der Zerruettung von 
Stahlproben durch Zug-Druck-Wechselbeanspruchung, P. 
MUELLER, E.MACHERAUCH. Archiv fuer das Eisenhuetten- 
wesen v 31 n 3 Mar 1960 p 161-71. X-ray (back reflection) 
investigation of shattering of steel specimens by alternate 
tension-compression stressing; shattering is defined as sum 
of phenomena leading to destruction; description of method 
and apparatus used for complete analysis of state of lattice 
elongation in surface layers of tension-compression stressed 
polyerystals; results; applicability and limitations of method. 
34 refs. 


Roentgenographische Untersuchung ueber Verzerrungen und 
Teilchengroessen in Eisen und Stahl, F.BRASSE, H. 
MOELLER. Archiv fuer das Eisenhuettenwesen v 80 n 11 
Nov 1959 p 685-91. X-ray investigation of lattice distortions 
and particle size in iron and steel; effect of permanent de- 
formation (drawing and rolling) on iron lattice. (See first 
part dene in Engineering Index 1959 p 671 from Dee 1958 
issue. 


Room-Temperature Recovery of Internal Friction and Elastic 
Constants in Freshly Quenched Steels, C.E.BEAULIEU, A. 
DUBE, G.LETENDRE. Met Soe of AIME—Trans v 218 n 3 
June 1960 p 558-66. Effects of frequency, composition, and 
various thermal treatments given; kinetic laws observed can- 
not be fully explained by so-called first stage of tempering 
and transformation of retained austenite; it is suggested 
that observed phenomena are due to progressive immobiliza-_ 
ae a dislocations introduced by martensitic transformation. 

refs. 


Size, Manganese Content, and Curie Point of Carbides Ex- 
tracted from Manganese Steel, R.W.GURRY, J.CHRISTAKOS, 
L.S.DARKEN. Am Soc Metals—Preprint n 189 for meeting 
Oct 17-21 1960 12 p. Analysis of carbide residues extracted 
electrolytically from tempered manganese steels has yielded: 
equilibrium distribution coefficient of Mn between cementite 
and ferrite as function of tempering temperature and Mn 
content of cementite; Curie point of cementite as function of 
Mn content; and particle size distribution of carbides from 
steels tempered over wide range of time and temperature. 


Souvislost prubehu tvrdosti vy hlave povrchove kalenych 
kolejnie s mikrostrukturou, S.HOREJS. Hutnicke Listy v 14 
n 7 July 1959 p 649-56. Coherence of hardness dislocation 
with microstructure in surface hardened rails; hardness curves 
of cross section of surface hardened rails reveal relative 
maximum and minimum values at given depth; bainite which 
forms during tempering by heat of austenitic transformation 
undergoes more rapid loss of hardness than fine pearlite 
structure, producing relative minimum and maximum values. 


Stanoveni koeficientu aktivity uhliku vy legovanem feritu, 
A.KALIVODA. Hutnicke Listy v 15 n 9 Sept 1960 p 687-9. 
Determination of coefficient of carbon activity in ferrite 
alloy ; on basis of Hillert’s equation, and by analytical de- 
termination of alloy elements in both ferrite and carbides, 
relationship of carbon activity has been determined in steel 
containing silicon, nickel, manganese, and chromium. 


Strain Distribution in Microstructure of Plastically De- 
formed Steel, D.BEN-ISRAEL, A.TAUB. Research Council 
Israel—Bul v 7C n 4 Dee 1959 p 163-6. Inhomogeneous dis- 
tribution of tensile strain in microstructure of polycrystalline 
ferritic steel specimens was studied by means of micro-hard- 
ness tests; grain boundary region showed higher hardness 
compared with grain interior, with minimum difference at 
4% elongation. 


Strength, Stability, and Equicohesive Point, E.E.UNDER- 
WOOD. Inst. Metals—J v 88 pt 6 Feb 1960 p 266-71. Series 
of high purity alloys based on iron-18% chromium, balance 
nickel, was prepared to include a, (a+-y), and y phase fields; 
strengths measured by means of creep, tensile, and hardness 
tests; stability evaluated from rate of decrease of high 
temperature strength with time; it is shown that ambiguity 
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connected with equicohesive temperature can be eliminated 
when time or strain rate effects are accounted for; fixed 
value is called equicohesive point. 


Stroenie granits ferritnogo zerna, V.N.GRIDNEV. Metal- 
lovedenie i Termicheskaya Obrabotka Metallov n 1 Jan 1959 
p 19-25. Boundary structure of ferrite grains; microstructural 
analysis of outlines and boundary layers of blocks in solid 
solutions ; importance of boundary structure of ferrite grains 
resulting from diffusion processes. 


Study of Texture of Transformer Steel by Optical Method, 
K.V.GRIGOROV, P.D.IZBRANOV. Physics of Metals & 
Metallography v 7 n 4 1959 p 126-32. English translation 
of article indexed in Engineering Index 1959 p 1351 from 
Fizika Metallov i Metallovedenie Apr 1959. 


Sulphur Segregation at a-Iron Grain Boundaries, N.G. 
AINSLIE, R.E.HOFFMAN, A.U.SEYBOLT, V.A.PHILLIPS, 
D.TURNBULL. Acta Metallurgica v 8 n 8 Aug 1960 p 523-38. 
After long annealing and rapid quenching, polycrystals are 
found to contain 50-100% more sulphur than single crystals, 
and excess sulphur in polycrystals is found to be concentrated 
at grain boundaries; all available evidence indicates that 
sulphur was in solid solution at equilibration temperature; 
study made to find explanation for unusual segregation phe- 
nomenon. 24 refs. 


“Superhigh Plasticity’ of Commercial Iron under Cyclic 
Fluctuations of Temperature, M.G.LOZINSKY, I.S.SIMEO- 
NOVA. Acta Metallurgica v 7 n 11 Nov 1959 p 709-15. Results 
of experiments show that on electrical heating of specimens 
by means of current passing through them which produces 
temperature gradient along sample, as well as under cyclic 
temperature variations within range 1100-800 C with 2 sec 
exposure at limiting temperatures, sharp decrease of resistance 
to deformation under influence of straining stresses appears 
in specimens; this results in formation of two necks situated 
in temperature zones of 720-850 C. 


Svyaz deformiruemosti stali s ee strukturoi, N.S.AL’FER- 
OVA. Stal v 20 n 2 Feb 1960 p 144-8; see also English 
translation in Stal in English n 2 Feb 1960 p 120-4. Rela- 
tionship between steel deformability and structure; in view 
of difficulties encountered in hot and cold working tough, com- 
plex alloy steels, heat resisting and stainless types, study 
was made to determine influence of nature of metal, its 
structural state, and resistance to deformation over wide 
range of hot working temperatures. 


Tertiary Recrystallization in Silicon Iron, J.L.WALTER, 
C.G.DUNN. Met Soc of AIME—Trans v 218 n 2 Apr 1960 
p 366-7. Discussion of paper indexed in Engineering Index 
1959 p 671 from June 1959 issue. 


Ueber das ternaere System Eisen-Zink-Kohlenstoff, H.H. 
STADELMAIER, W.K.HARDY. Metall v 14 n 8 Aug 1960 
p 778-9. Iron corner of ternary iron zine carbon system; 
isothermal sections at 850 and 600 C are plotted after micro- 
scopic and X-ray investigation of alloys (to 35 at.—% each 
of C and Zn) obtained by powder metallurgy methods ; 
primary graphite was observed in compound Fes3ZnC. 


Untersuchung ueber das Aetzbild der Korngrenzen verschie- 
dener Staehle etc, R.PUSCH, P.SCHWAAB. Archiv fuer das 
Hisenhuettenwesen v 31 n 9 Sept 1960 p 563-5. Investigation 
by interference microscope concerning appearance of grain 
boundaries of different steels in etched sections; comparison 
of “double grain boundaries” of heat resisting 25%Cr-1.5%Al1 
steel and of 4% Si transformer steel as shown by ordinary 
and by interference microscope; phenomenon is explained 
by differential etching caused by dependence of grain boundary 
formation on orientation of contiguous grains. 


Use of Moire Effect to Measure Plastic Strains, A.VINC- 
KIER, R.DECHAENE. ASME—Trans—J Basic Eng v_ 82 
Ser D n 2 June 1960 p 426-34. It is suggested that method 
described should prove useful in study of strain distribution 
in metallic member during plastic deformation; regularly 
spaced lines are drawn on specimen and on glass plate; after 
exposure to strain part is photographed through grid of 
lines on glass; strain distortion on part results in inter- 
ference pattern from which amount of plastic deformation 
may be calculated; results are for mild steel. Paper 59-Met-7. 


Vliyanie iskhodnoi struktury transformatornoi_ stalina 
magnitnye svoistva, V.A.KKOROLEVA, A.I.MEL’NIKOV, M.K. 
BATENEVA, A.V.SEREBRENIKOV, T.S.KONOVALOVA. 
Stal v 19 n 10 Oct 1959 p 947-8; see also English transla- 
tion in Stal in English n 10 Oct 1959 p 783-4. Influence of 
original structure of transformer steels on their magnetic 
properties; increase in end-of-rolling temperature of trans- 
former steels from 650 to 850 C which reduces number of 
passes from five to two, and introduction of separate anneal- 
ing of electric furnace steel and of open hearth steel under 
optimum conditions resulted in reduction of specific losses. 


X-ray Diffraction Study of Structure of Friction Surfaces, 
B.LKOSTETSKII, I.G.NOSOVSKII, P.K.TOPEKHA, O.I. 
TROTSIK, N.L.KARETA. Physics of Metals & Metallography 
vy 7n 1 1959 p 88-94. English translation of article indexed in 
Engineering Index 1959 p 671 from Fizika Metallov i Metal- 
lovedenie Jan 1959. 
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Zur Kenntnis der Oxydeinschluesse in Bisen-Chrom-Sauer- 
steff-Schmelzen, W.KOCH, J.BRUCH, H.ROHDE. Archiv fuer 
das Hisenhuettenwesen v 31 n 5 May 1960 p 279-86. Oxide 
inclusions in iron chromium oxygen melts; X-ray and chemical 
analysis of oxide inclusions isolated electrolytically from speci- 
mens with 0.08-18% Cr; effect of cooling conditions, Cr- 
content of melt, and heat treatment on crystal structure and 
composition. 


Austenite. See also Steel Heat Treatment. 


Austenitnye stali vysokoi prochnosti, A.P.GULYAEV, S.V. 
LEPNEV, Ya.M.POTAK. Metallovedenie i Termicheskaya 
Obrabotka Metallov n 1 Jan 1959 p 10-15. High strength 
austenitic steels; characteristic of some metastable steels is 
ability to transform from austenite to martensite by plastic 
deformation; experiments performed to determine optimum 
values of C and Ni content, and tempering temperature, to 
achieve best conditions for transformation. 


Contributions to Study of Austenite Recrystallization in 
Overheated Steel, B.-ROTENSTEIN, N.DREGAN. Revue 
Roumaine de Métallurgie v 4 n 2 1959 p 131-43, 14 plates. 
Development of recrystallization phenomenon for some low 
alloy and carbon steels investigated; influence of heat treat- 
ment variables studied. (In English). 


Crystallography of Austenite-Martensite Transformation. 
(111) Shear Solutions, M.S.WECHSLER, T.A.READ, D.S. 
LIEBERMAN. Met Soc of AIME—Trans v 218 n 2 Apr 1960 
p 202-7. Graphical method is applied to austenite martensite 
transformation ; undistorted planes are determined for lattice 
invariant shear on (111) austenite plane; solutions discussed 
in terms of their degeneracy and their applicability to 
formation of (225) martensite in steel. 


Détermination du grain gamma par condensation d’alliage 
syncristallisable ete, G.VIGNERON. Mémoires Scientifiques 
de la Revue de Métallurgie v 57 n 9 Sept 1960 p 705-20. De- 
tailed description and demonstration of new method of de- 
termining grain structure of y-phase of steel by condensing, 
in vacuum, synecrystallizable alloy on previously polished 
surface of steel heated to austenitizing temperature and held; 
metals are “syncrystallizable’ if, at desired temperature, 
they form continuous series of solid solutions; use of method 
in studying effect of AIN on grain growth. 


Development of High-Strength Steels by Working of Metas- 
table Austenite, F.R.MORRAL. Battelle Memorial Inst—DMIC 
Memorandum 39 Nov 30 1959 20 p. Current work with regard 
to developing tensile strength of 340,000 psi and higher by 
deformation in metastable austenite condition prior to quench- 
ing and tempering; difference in opinion as to future im- 
portance of process in high strength metal technology noted. 


Effect of Hot Working Conditions on Microstructure and 
Mechanical Properties of Carbon Steels, T.M.CHANG, C.H. 
LI. Acta Metallurgica Sinica v 4 n 2 June 1959 p 148-54. 
Cumulative effect of successive reductions, and effect of 
austenitic grain size on plasticity, resistance to deformation, 
and impact values; with increase in austenitic grain size, 
there is notable lowering in yield point and impact value at 
—20 C; when steels with different carbon contents are rolled 
at 1050 C, there appears a critical reduction range between 
0 and 10%, in which austenitic grains become coarse. (In 
Chinese, with English summary). 


Effect of Manganese on Austenite-Pearlite Transformation, 
M.L.PICKLESIMER, D.L.McELROY, T.M.KEGLEY, Jr, E.E. 
STANSBURY, J.H.FREY, Jr Met Soc of AIME—Trans v 
218 n 3 June 1960 p 473-80 Measurements of rate of growth, 
thermodynamic quantities, and partitioning of Mn are re- 
ported for high purity eutectoid Fe-C and Fe-C-Mn steels 
for austenite pearlite reaction; evaluation of constants of 
derived rate equation with these data indicate that Mn addi- 
tions caused decrease observed by increasing activation energy 
and apparent activation entropy for movement of complexes at 
interface. 23 refs. 


Effect of Preliminary Heat Treatment on Kinetics of 
Pearlite-Troostite Transformation in Supercooled Austenite, 
V.G.GORBACH, V.D.SADOVSKII. Physics of Metals & 
Metallography v 6 n 4 1958 p 83-90. English translation of 
article indexed in Engineering Index 1959 p 1353 from Fizika 
Metallov i Metallovedenie Apr 1958. 


Izotermicheskii raspad austenita v stali ARC 38, B. RO- 
TENSHTEIN, N.DREGAN. Revue Roumaine de Metallurgie v 5 
n 1 1960 p 25-39, 5 plates. Isothermal decomposition of 
austenite in ARS 3 steel containing 0.65 C, 1.5 Mn, 1.58 
Si, 0.032 P, 0.20 S, 0.04 Cr, 0.04 Ni and 0.10 Cu; austenite 
transformation is studied by Akulov’s thermomagnetic aniso- 
meter; graphical data and microphotographs. 27 refs. 


K otazce rozdeleni precipitatu v antikorosnich austenitickych 
ocelich, V.CIHAL, J.JEZEK. Hutnicke Listy v 14 n 8 Aug 
1959 p 695-700. On question of distribution of precipitates in 
corrosion resistant austenitic steels it is found that Cr 
carbides precipitate in austenitic steels as discontinuous and 
irregular network preferentially on one side of grain bound- 
ary; structure of carbides shown on extraction replicas is 
same as structure of isolated carbides 
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La recristallisation de l’austénite dans un acier de construc- 
tion soumis A la déformation plastique & chaud, S.GORCZYCA. 
Mémoires Scientifiques de la Revue de Métallurgie v 57 n 2 
Feb 1960 p 153-8. Recrystallization of austenite in (low alloy 
Cr-Ni-Mo) structural steel after plastic deformation at 
elevated temperatures (forging at 850-1050 C in steps of 50 C 
with reductions of about 30%); rate of growth of new 
austenite grains is established by microscopic study of 
quenched specimens. 


Modifications de'structure cristalline produites par fatigue 
entre 20 et 750 © sur un acier extra doux au carbone et sur 
un acier austenitique 18/8, J.de FOUQUET. J Mechanics & 
Physics of Solids v 7 n 4 Oct 1959 p 264-71. Changes in 
crystalline structure of mild carbon steel and 18-8 austenitic 
stainless steel produced by influence of fatigue between 20- 
750 C: metallographic and X-ray studies of torsional induced 
fatigue indicate strong temperature dependence of micro- 
structural behavior; above critical temperature fatigue is 
function of intragranular slip; progressive polygonization 
observed. 


Nekotorye zakonomernosti  prevrashchenii ostatochnogo 
austenita, L.I.KOGAN, R.I.ENTIN. Metallovedenie i Termi- 
cheskaya Obrabotka Metallov n 6 June 1959 p 7-13. Some 
regularities in transformation of residual austenite; amount 
of residual austenite in quenched steel depends on martensite 
transformation ; study of kinetics of austenite transformation ; 
temperature during primary austenite formation; influencing 
secondary austenite formation; temperature relation depends 
on heat treatment conditions. 


Prevrashchenie pri nagreve, N.N.LIPCHIN. Metallovedenie 
i Termicheskaya Obrabotka Metallov n 11 Nov 1959 p 19-238. 
Transformations during heating; study of regularity of auste- 
nite formation under condition of high rate heating; dilato- 
metrical and crystallographic study. 


Relationship Between Structural and Diffusion Properties of 
Steel, R.A.RYABOV, P.V.GEL’D. Physics of Metals & Metal- 
lography v 7 n 5 1959 p 87-95. English translation of article 
indexed in Engineering Index 1959 p 1354 from Fizika 
Metallov i Metallovedenie May 1959. 


Solubility of Cementite in Austenite, R.P.SMITH. Met Soc 
of AIME—Trans v 215 n 6 Dee 1959 p 954-7. Solubility 
measurements made at 734 to 1012 C; values together with 
other data give 7560 cal for mean heat of solution of cementite 
in austenite, and 0.765% C for eutectoid composition of aus- 
tenite; they also indicate that graphite is stable phase at all 
temperatures between eutectoid and eutectic temperature; 
measurements of solubility of cementite in austenite at 927 
and 1011 C reported. 


Some Observations on Stability of Austenite in Hadfield- 
Type Manganese Steel, S.N.MOOKERJEE, H.R.S.RAO, V.G. 
PARANJPE, S.VISVANATHAN. Indian Inst Metals—Trans 
v 12 Dee 1959 p 371-85 (discussion) 385-6. It is shown that 
stability of austenite can be determined by standard end 
quench test; similarly, temperature at which transformation 
starts during reheating is also index of stability ; both methods 
give consistent results for straight Hadfield type steels; effects 
of Ni, N and B additions studied; it is shown that homo- 
genization of austenite improves its stability. 


Theoretical Analysis of Effect of Carbon on Kinetics of 
Isothermal Decomposition of Supercooled Austenite, L.N. 
ALEKSANDROYV. Physies of Metals & Metallography v 7 n 2 
1959 p 9-12. English translation of article indexed in Engineer- 
ing Index 1959 p 1354 from Fizika Metallov i Metallovedenie 
Feb 1959. 

X-ray Studies of Austenite in Intermediate Transformation 
Process, L.S.PALATNIK, [LA.TANANKO. Physics of Metals 
and Metallography v 7 n 6 1959 p 44-8. English translation 
of article indexed in Engineering Index 1959 p 1354 from 
Fizika Metallov i Metallovedenie June 1959. 

Bainite. Effect of Austenitizing Treatment on Formation of 
Lower Bainite in Plain Carbon Steel, L.W.GRAHAM, H.J. 
AXON. Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 79-85. 
Discussion of paper indexed in Engineering Index 1959 p 
354 from Apr 1959 issue. 

Kinetic Features of Upper and Lower Bainite Formation in 
Plain Carbon and 3%Ni-Cr Steel, J.S-WHITE, W.S.OWEN. 
Iron & Steel Inst—J v 195 pt 1 May 1960 p 79-82. High 
precision technique for following isothermal decomposition of 
austenite by means of continuous electrical resistivity meas- 
urements; general features of bainite reaction in 8%Ni-Cr 
steel are similar to those in plain carbon steels; in both 
39%Ni-Cr and eutectoid plain carbon steel transition from 
upper to lower bainite occurs at about 350 C;-thus tempera- 
ture range over which lower bainite is formed in alloy steel 
is small (320-350 C). 

Kinetics of Bainite Formation in Plain Carbon Steel, P. 
VASUDEVAN, L.W.GRAHAM, H.J.AXON. Iron & Steel Inst 

J v 194 pt 1 Jan 1960 p 79-85. Discussion of paper indexed 
in Engineering Index 1959 p 1354 from Dee 1958 issue. 

Kinetics of Formation of Bainite in High-purity Iron-car- 
bon Alloys, S.V.RADCLIFFE, E.C.ROLLASON. Iron & Steel 
Inst—J v 194 pt 1 Jan 1960 p 79-85. Discussion of paper 
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indexed in Engineering Index 1959 p 1354 from Jan 1959 
issue. 


Etching. See Iron and Steel Metallography—Specimen Prepara- 


tion. 


Graphitization. Kinetics of First-Stage Graphitization in Fe-C 


and Fe-Co-C Alloys—Andrew Carnegie Research Report, A.S. 
APPLETON. Iron & Steel Inst—J v 194 pt 2 Feb 1960 p 
160-8. Rate of graphite nucleation per unit volume and rate 
of growth of graphite have been measured, and in Fe-Co-C 
alloys, influence of cobalt and carbon on _ these variables 
studied; activation energies of component reactions derived 
for all alloys; results suggest that energy of nucleus forma- 
tion is sensitive to composition of alloy, and that growth is 
controlled by rates of cementite solution and graphite crystal- 
lization. 21 refs. 


Vliv C, Si, Mn a § na II. stupen grafitisace, S.DRAPAL. 
Hutnicke Listy v 14 n 7 Dee 1959 p 1064-73. Effect of C, Si, 
Mn and S on second graphitization stage, which can be 
obtained either by direct transformation of austenite to 
ferrite and graphite on sufficiently slow cooling, or by de- 
composition of pearlitic cementite to ferrite and graphite; 
ferrite forms between austenitic grains and graphite or at 
grain boundaries between austenitic grains, and grows 
quickly in environment of graphite particles; formation and 
growth of ferrite, affected only silghtly by C, is inhibited 
by Mn and §S, which influence decomposition of pearlitic 
cementite. 


Martensite. See also Iron and Steel Metallography—Specimen 


Preparation. 


Effect of Chemical Composition on Shape of Martensite 
Transformation Curves, R.BROOK, A.R.ENTWISLE, E.F. 
IBRAHIM. Iron & Steel Inst—J v 195 pt 3 July 1960 p 
292-8. Greninger-Troiano technique was used to determine 
curves of % martensite vs temperature for Fe-Ni-C, and Fe- 
Cr-C steels; all curves showed linear region between about 
5 and 55% transformation; increment of transformation per 
degree C in linear range was directly proportional to Ms 
temperature; this relationship is shown to arise from more 
general one. 


Effect of Composition on Structure and Properties of Mar- 
tensite, K.J.IRVINE, F.B.PICKERING, J.GARSTONE. Iron 
& Steel Inst—J v 196 pt 1 Sept 1960 p 66-81; see also Iron 
& Steel v 33 n 14 Dee 19 1960 p 660-5 (discussion) 692-6. 
Electron microscope study made of structures of plain carbon 
steels with up to 0.9% C and of alloy steels with similar C 
contents but with single additions of up to 4% of Cr, Mn, 
Ni, and Mo; major factor controlling hardness of martensite 
is amount of carbon in solid solution; alloy elements have 
little effect on martensite structure; mechanical properties of 
plain carbon martensite are most satisfactory with between 
0.8 and 0.5% C. 


Eine dilatometrische Untersuchung zur Kinetik der isother- 
mischen Anfangsreaktion beim Anlassen von Martensit, H. 
GERDIEN. Archiv fuer das Hisenhuettenwesen v 30 n 11 
Noy 1959 p 673-81. Dilatometrie investigation of kinetics of 
initial isothermal reaction in tempering martensite; specially 
developed recording dilatometer was used for measurements 
on 0.79% C steel tempered at 25-176 C for 20 hr; calculation 
of activation energy; comparison of results with those of 
others; in appendix (p 681) M.HILLERT calculates composi- 
tion of epsilon carbide. 


Investigation of Martensitic Area of Time-Temperature 
Transformation Diagram of High-Silicon Carbon Steel, A. 
ROSEN, A.TAUB. Research Council Israel—Bul v 706 n 4 
Dec 1959 p 159-62. Quenching characteristics of Si steel 
investigated for determination of initial point of martensitic 
transformation as well as percentage transformation at 
different temperatures, with view to obtaining diagram 
showing degree of transformation as function of temperature; 
equation approximating experimental curve also found. 


Izmenenie prochnosti i plastichnosti pri pryamom i obrat- 
nom martensitnom prevrashchenii, M.E.BLANTER, A.K. 
MASHKOV. Metallovedenie i Termicheskaya Obrabotka Metal- 
lov n 11 Nov 1959 p 13-19. Changes in strength and plasticity 
during direct and inverse martensitic transformation; rela- 
tionship between kinetics of martensitic transformation and 
plasticity; testing of N22G2.5 (22.15% Ni and 2.52% Mn) 
and 115G4 (1.15% C and 4.42% Mn) alloys by linear ex- 
tension method during martensitic transformation. 

Kinetics of Martensite Transformation in Iron Alloys, W.S. 
OWEN, A.GILBERT. Iron & Steel Inst—J v 196 pt 2 Oct 
1960 p 142-9. Martensite transformations in iron alloys are 
classified according to crystal structure of product; driving 
force required for transformation in Fe-Ni alloys is com- 
pared with that necessary in Fe-Cr and Fe-C alloys; kinetics 
of martensite formation discussed in terms of nucleation of 
new martensite plates and variation with temperature of 
fraction of austenite transformed; recent ideas about stabiliza- 
tion effects reviewed. 64 refs. 


Martensitnoe prevrashchenie v stali, A.P;GULYAEV. Metal- 
lovedenie i Termicheskaya Obrabotka Metallov n 11 Nov 1959 
p 5-13. Martensitic transformation in steel; critics of thermal 


Pearlite. 


Whiskers. 
IRON AND STEEL METALLURGY 


THE ENGINEERING INDEX—1960 


IRON AND STEEL METALLOGRAPHY—Continued 


theory; strain theory; mechanism of shear displacement with 
analogy to plastic deformation; rate of martensitic erystal 
growth with reference to length and thickness of crystal ; 
experimental data. 25 refs. 


Micro-Kinetics of Martensitic Transformation, V.N.ARSKII. 
Physics of Metals & Metallography v 6 n 3 1958 p 108-15. 
English translation of article indexed in Engineering Index 
1959 p 1355 from Fizika Metallov i Metallovedenie n 3 1958. 


On Imperfections in Martensite and their Relation to 
Formation of Martensite, H.M.OTTE. Met Soc of AIME— 
Trans v 218 n 2 Apr 1960 p 342-51. Certain choices for sheer 
elements of inhomogeneous distortion in phenomenological 
theory of martensite formation are examined for their agree- 
ment with crystallographic and X-ray data of iron alloys; 
assumption that shear elements must represent slip or twin- 
ning systems characteristic of bcc metals is found to cover 
all observations, even when small uniform dilatation is taken 
into consideration. 27 refs. 


On Theory of Martensitic Transformations, M.S.WECH- 
SLER. Acta Metallurgica v 7 n 12 Dec 1959 p 793-802. Theory 
of crystallography of martensitic transformations extended 
in terms of generalized elements for lattice invariant shear; 
degeneracy of solutions for undistorted plane, orientation 
relation, and macroscopic change of shape examined analyti- 
cally for cubic to tetragonal transformation; criteria for 
K- and g-degeneracy developed and compared with those 
given by J.W.CHRISTIAN (see Engineering Index 1956 p 
1029) as result of geometrical treatment. 


Nucleation and Growth of Pearlite, A.HULTGREN, 
H.OHLIN. Jernkontorets Annaler v 144 n 5 1960 p 356-91. 
Three carbon steels, one hypoeutectoid, one eutectoid and 
one hypereutectoid, after special heat treatments were studied 
with regard to possible interdependence of propearlitic and 
adjacent pearlitic constituents and to structure and orienta- 
tion relations within pearlite unit; results analyzed. 22 refs. 
(In English). 

Specimen Preparation. Die elektrolytische Aetzung mehrpha- 
siger EHisen-Chrom-Nikkel-Legierungen in Natronlauge, W. 
SCHAARWAECHTER, H.LUEDERING, F.K.NAUMANN. 
Archiv fuer das Eisenhuettenwesen v 31 n 6 June 1960 p 
385-91. Electrolytic etching of multiphase iron chromium 
nickel alloys in caustic soda solution; study was motivated 
by desire to make visible and distinguishable from each other 
various phases, and sigma phase in particular, of Cr and 
Cr-Ni steels; description of apparatus for potentiostatic 
etching; etching with redox systems; mechanism of attack; 
current density/potential curves in 16% H2SOu.. 


Methods Used at BCIRA Laboratories for Preparation of 
Microspecimens, R.W.TURNER. BCIRA J v 8 n 2 Mar 1960 
p 238-46. Simple and economical techniques described enable 
good quality specimen to be prepared in about 5 min from 
receiving ground sample. 

Sodium Bisulphite as Etchant for Steel, J.R.VILELLA, 
W.F.KINDLE, W.N.POSEY. Metal Progress v 76 n 6 Dec 
1959 p 99-100; see also Engrs’ Digest v 21 n 3 Mar 1960 p 
97-9. One of excellent properties of sodium bisulphite as 
metallographic etchant for steel, not previously discussed by 
writers dealing with subject, its ability to etch or darken 
untempered martensite at least as fast as it etches practically 
all other microstructures of steel, including some tempered 
martensites; isothermal transformation studies; etchant 
composition. 


See Galvanizing. 


See also Blast Furnace Practice; Cast Iron; Coke—Metal- 
lurgical; Ferroalloys; Furnaces, Heating; Furnaces, Melting ; 
Furnaces, Metallurgical; Iron and Steel Research; Iron 
Foundry Practice; Iron Manganese Alloys; Iron Ore Reduc- 
tion; Iron Ore Sintering; Iron Ore Treatment ; Metallurgy ; 
Metals Melting; Pig Iron; Powder Metallurgy—Iron; Radio- 
active Materials—Tracers; Slag; Stainless Steel. 


Consideraciones sobre la importancia del grado de pureza 
y de la calidad del acero en Ja industria moderna de la con- 
struccion de maquinas y de edificios, B.LMATUSCHKA. In- 
stituto del Hierro y del Acero v 12 n 62 Oct-Dec 1959 p 
289-94. Considerations concerning importance of degree of 
purity and quality of steel in modern machinery construction 
and building industries; general discussion of how increasing 
requirements of structural steels are met by continuous 
progress of metallurgy. 


Das Erschmelzen von reinem Hisen, W.A.FISCHER, A. 
HOFFMANN. Stahl u Eisen v 80 n 22 Oct 27 1960 p 1497-1501. 
Production of high purity iron; description of method by 
which iron of commercial purity is dephosphorized and de- 
sulphurized to 0.005% max each, decarburized to 0.05% max, 
then melted in vacuum induction furnace to produce high 
purity iron with 0.005% max each of carbon, silicon, phos- 
phorus, sulphur, and aluminum, 0.003% max oxygen, and max 
0.002% each of manganese and nitrogen. 31 refs. 


Das Zonenschmelzen von Bisen und die Ermittlung der Ver- 
teilungskoeffizienten etc, W.A.FISCHER, H.SPITZER, M. 
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HISHINUMA. Archiv fuer das Eisenhuettenwesen v 31 n 6 
June 1960 p 365-71. Zone melting of iron and determination 
of distribution coefficients (amount in solid phase/amount in 
melt) of carbon, phosphorus, sulphur, and oxygen for travel 
speeds of melting zone of 6, 1, and 0.26 em/hr; best results 
were obtained with elimination of sulphur and oxygen; con- 
clusions concerning production of high purity iron. 


Diffusion of Some Alloying Elements in Liquid Iron, T. 
SAITO, Y.KAWAI, K.MARUYA, M.MAKI. Tohoku Univ— 
Science Reports of Research Institutes—Ser A (Physics, 
Chem, Met) v 11 n 5 Oct 1959 p 401-10. Diffusion coefficients 
of silicon sulphur and manganese in liquid iron were meas- 
ured; with respect to silicon, diffusivity as function of con- 
centration was measured up to 20% silicon; silicon and 
sulphur diffusivities are reduced by presence of carbon. 


Dislocation-Locking By Carbon, Nitrogen and Boron in 
a-Iron, I.CODD, N.J.PETCH. Philosophical Mag v 5 n 49 
Jan 1960 p 30-42. Experiments show that nitrogen locking 
is appreciably stronger than carbon locking, apparently 
due to chemical and elastic interaction with dislocations ; 
boron produces still stronger locking; variations in locking 
alter ductile-brittle transition temperature. 


Electrolytic Production of Sulphur-Free Iron, W.T.L.NEAL, 
J.F.DUKE, H.R.SULLIVAN. Iron & Steel Inst—J v 196 pt 
2 Oct 1960 p 131-4. Patented process for production of iron 
with sulphur content below 5 ppm is described; method in- 
volves electrolysis across ion exchange membrane separating 
2-compartment cell, and is capable of producing 500-600 ¢ 
of iron in 7 hr. 

Ueber Eisentitanate im Bereich direkt messbarer Sauer- 
stoffdrucke, N.G.SCHMAHL, G.MEYER. Metall v 138 n 12 
Dec 1959 p 1114-15. Iron titanates in region of directly 
measurable oxygen pressures; isothermal reduction of Fe2Os- 
TiOz mixtures at 1365 C; plotting of results as isobars in 
FeO-Fe203-TiOz diagram; interpretation of phase relations 
by plotting of isobaric tie lines. 

Vpliv alfagenih elementov na difuzijo bakra v_ zelezu 
gamma, F.SIRCA. Rudarsko-Metalurski Zbornik n 4 1959 
p 371-80, 4 plates. Influence of elements generating alpha 
phase on diffusion of copper in gamma iron; microscopic, 


X-ray, and quantitative study; microphotographs. French 
summary. 
Wechselwirkung zwischen Wissenschaft und Praxis im 


Huettenbetrieb, H.SCHENCK. Stahl u Eisen v 80 n 21 Oct 
13 1960 p 1877-82. Interaction between science and experi- 
ence in development of metallurgical processes; discussion of 
subject under following headings: contributions of practices 
and science to modern blast furnace process; teachings of 
physical chemistry applied to steel melting. 


History. Location of Byrkeknott, R.F.TYLECOTE. Iron & Steel 
Inst—J v 194 pt 4 Apr 1960 p 451-8. Iron smelting site, 
answering to description given in account roll relating to 
early 15th century smelting site known as Byrkeknott, in 
Weardale County Durham, has been excavated and some 
metallurgical remains, which are datable to 14th-15th cen- 
turies, have been found; there is strong possibility that side 
excavated is that of Byrkeknott, and on this basis estimate of 
yield has been made. 


Rennversuch im Geblaeseofen und Ausschmieden der Lup- 
pen, J.W.GILLES. Stahl u Eisen v 80 n 14 July 7 1960 p 
943-8. Experimental smelting in forced-draft bloomery hearth, 
and forging of blooms; description of continued experiments 
in replica of prehistoric furnace; forced draft was used in- 
stead of natural draft as in beginning (see Engineering 
Index 1959 p 673); forging of collected metal was unex- 
pectedly difficult. 

Sulla teenica di fabbricazione delle armi in ferro presso gli 
Etruschi, C.PANSERI, M.LEONI. Metallurgia Italiana v 52 n 
5 May 1960 p 229-33, 235-6. Etruscan technique of manufac- 
turing iron weapons; metallographic examination of iron 
battle axe of the 7-6th century BC from Vetulonia; weapon 
produced by method similar to well known damask technique 
was made by superposing and hammer welding steel foils of 
different carbon content, thereby obtaining weapons of high 
hardness and good impact strength; axe has been submitted 
to martensitic hardening, localized on cutting edge. 


Physical Chemistry. See also Slag; Steel Manufacture—Physi- 
cal Chemistry. 

Activities of Manganese Oxide in Silicate Melts, K.P. 
ABRAHAM, M.W.DAVIES, F.D.RICHARDSON. Iron & Steel 
Inst—J v 196 pt 1 Sept 1960 p 82-9. Results indicate that 
MnO interacts with SiOz more strongly than FeO, but less 
strongly than CaO; in ternary with CaO+SiO2 pattern of 
activities is similar to that known for FeO+CaO-+SiO2; in 
quaternary with CaO+Si02+AlkOs at 1650 C, activity coef- 
ficient of MnO is constant below 0.07 molar %, but changes 
greatly as proportions of other three components are altered ; 
manganese losses in ferromanganese blast furnace are con- 
sidered in light of results. 27 refs. 

Activity of Ferrous Oxide in Silicate Melts Containing 
Calcium and Manganese Oxides, I.M.DAVIDSON, C.BODS- 
WORTH. Iron & Steel Inst—J v 195 pt 2 June 1960 p 163-9. 
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tinued 


Results of investigation indicate that activity is lowered to 
values intermediate between those previously found for FeO- 
CaQ-SiOe ternary system (see Engineering Index 1959 p 673) 
and corresponding values in binary ferrous silicates ; activity 
coefficient increases with temperature at low ferrous oxide 
contents but reverse effect is found at higher concentrations ; 
empirical formula employed to compute activity of ferrous 
oxide in melts. 


Activity of Oxygen in Liquid Iron-Phosphorus Alloys, D. 
DUTILLOY, J.CHIPMAN. Met Soe of AIME—Trans v 218 
n 3 June 1960 p 428-30. Equilibrium of gaseous H20-He 
mixtures with liquid Fe-P alloys in range 0 to 3% P is 
used to establish increase of activity coefficient of oxygen in 
presence of phosphorus; two different sampling techniques 
employed. 

Anomalies de réactivité au point de Curie dans les alliages 
fer-vanadium, M.DAIRE. Acad des Sciences—Comptes Rendus 
v 249 n 20 Nov 16 1959 p 2065-7. Reactivity anomalies at 
Curie point of iron vanadium alloys; study of oxidation of 
iron vanadium system; it has been established that reactivity 
of ferromagnetic alloys presents two anomalies, at Curie 
point of alloys and at Curie temperature of ferromagnetic 
constituent; variables of latter phenomenon are _ studied; 
existence of anomaly of chemical reactivity is established. 


Anomal’nye izmeneniya svoistv splavov v protsesse fazovykh 
prevrashchenii, M.E.BLANTER, A.K.MASHKOV. Metallovede- 
nie i Termicheskaya Obrabotka Metallov n 1 Jan 1959 p 
6-10. Anomalous changes in properties of alloys during phase 
transformation is accompanied by weakening of interatomic 
bonds, and by electron transfer; experiments indicate that 
isothermal austenitic transformation of iron chromium alloy is 
accompanied by increase of electric conductivity, and iso- 
thermal austenitic transformation of iron nickel steel indi- 
cates decreased resistance to plastic deformation. 


Aufnahmegeschwindigkeit und Loeslichkeit von Stickstoff 
etc, W.A.FISCHER, A.HOFFMANN. Archiv fuer das Eisen- 
huettenwesen v 31 n 4 Apr 1960 p 215-19. Absorption rate 
and solubility of nitrogen in liquid iron at 1600 C and 
partial nitrogen pressures of 50-500 Torr as function of 
oxygen (0.001-0.020 and 0.15-0.24%) in solution in melt; 
calculation of rate-determining factor (viz., quotient of 
diffusion coefficient over thickness of thin diffusion interface 
between gas phase and melt) and of activation coefficient of 
nitrogen; oxygen affects absorption rate but not solubility. 
23 refs. 

Batch Desulphurization of Molten Iron by Calcium Carbide 
Injection Process, R.B.COATES, J.V.HARDING. BCIRA J 
v 8 n 1 Jan 1960 p 89-111. Outline of calcium carbide in- 
jection process with detailed description of apparatus and 
equipment used; factors affecting efficiency of process ex- 
amined; appropriate applications in industry discussed; stor- 
age of calcium carbide. 

Berechnung der Enthalpien der direkten Reduktion von 
Eisenoxyden bei hohen Temperaturen, J.MAATSCH. Tech- 
nische Mitteilungen Krupp v 17 n 6 Dee 1959 p 843-4. Cal- 
culation (from data in literature) of enthalpies of direct 
reduction of iron oxides (FeO, Fe2O3s, and FesO.1) at elevated 
temperatures; contrary to statements in literature, high 
temperature reductions were found to be endothermic. 

Carbon-Oxygen Equilibria in Liquid Iron, T.FUWA, J. 
CHIPMAN. Met Soc of AIME—Trans v 218 n 5 Oct 1960 p 
887-91. Equilibrium data reviewed; source of error in oxygen 
analysis of graphitic samples is exposed; new experimental 
data on oxygen content of high carbon iron in equilibrium 
with carbon monoxide indicate that activity coefficient of 
oxygen is decreased by additions of carbon; carbon oxygen 
product decreases slightly with increasing carbon content. 


Das Gleichgewicht der Schwefelreaktion zwischen fluessi- 
gem, kohlenstoffgesaettigtem Eisen und Kalk-Kieselsaeure- 
Tonerde-Schlacken, H.SCHENCK, M.G.FROHBERG, T.EL 
GAMMAL. Archiv fuer das Eisenhuettenwesen v 81 n 8 
Aug 1960 p 471-2. Sulphur equilibrium between carbon- 
saturated iron melts and lime-silica-alumina slags, at 1550 C; 
it was found in investigation on 89 metal-slag combinations 
that amounts of up to 26% alumina in slag caused no change 
in previously determined equilibria for CaQ-SiOz slags. 


Das Schwefelgleichgewicht zwischen fluessigem kohlenstoff- 
gesaettigtem Eisen und  Kalk-Kieselsaeure-Schlacken, H. 
SCHENCK, M.G.FROHBERG, T.EL GAMMAL. Archiv fuer 
das Hisenhuettenwesen v 31 n 1 Jan 1960 p 11-17. Sulphur 
equilibrium between carbon-saturated iron melts and lime- 
silica slags; determination of true equilibria constants; con- 
firmation by thermodynamics and ionic theory; effect of sili- 
con on activity of sulphur; effect of basicity orm sulphur dis- 
tribution between slag and metal, as affected by temperature; 
relation of results of Ksi,s factor. 


Der Einfluss der Oxyde von Magnesium und Aluminium auf 
die Reaktionsgleichgewichte des Mangans etc, H.SCHENCK, 
F.NEUMANN. Archiv fuer das Eisenhuettenwesen v 31 n 2 
Feb 1960 p 88-6. Effect of oxides of magnesium and aluminum 
(8-20% MgO and 10-20% AlsO3) on equilibria of reaction 
MnO + C = Mn-+-CO between liquid, carbon-saturated, sili- 
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con-containing iron and lime-silica slags at 1500 Cc; change of 
MnO activity by MgO and AlhOs additions ; plotting of iso- 
activity curves; effect of slag composition on Kmn,si values. 


Désoxydation du fer par fusion sous vide, P.TURILLON. 
Mémoires Scientifiques de la Revue de Métallurgie v 57 n 9 
Sept 1960 p 649-58. Deoxidation of iron by vacuum melting in 
50- and 150-kg induction furnaces with magnesia crucibles ; 
experimental data show that carbon and oxygen minima are 
obtained, not by equilibrium between carbon, oxygen of metal, 
and carbon oxide above melt, but by kinetic equilibrium be- 
tween deoxidation of bath and reoxidation by crucible re- 
fractory. 


Die Reaktionsgleichgewichte von Mangan und Silizium etc, 
H.SCHENCK, F.NEUMANN. Archiv fuer das Eisenhuetten- 
wesen v 30 n 12 Dec 1959 p 705-11. Equilibria of reactions 
of manganese and silicon with liquid, carbon-saturated iron 
and with lime-silica slags at 1450-1550 C; determination of 
effect of silicon on manganese activity in iron and of activity 
coefficient of manganous oxide in slag as function of basicity 
and temperature; calculation of Kmn, Si values; silica reduc- 
tion equilibrium; effect of Mn-- Si on carbon solubility. 


Die Verteilung von Kupfer und Zinn zwischen fluessigem 
Eisen und Blei ete, HLSSCHENCK, W.SPIEKER. Archiv fuer 
das Eisenhuettenwesen v 30 n 11 Nov 1959 p 641-8. Distribu- 
tion of copper and tin between molten iron and lead, and 
effect of other elements; prerequisites for removal of Cu and 
Sn from molten iron; determination of distribution factors 
and activity coefficients, including effect of temperature and 
of elements most commonly present in iron melts; possible 
methods for removal of Cu and Sn from pig iron rather than 
steel. 20 refs. 


Die Verteilung von Kupfer, Zinn, Arsen, Antimon, Silber 
und Gold zwischen Bleischmelzen und _ kohlenstoffgesaettigten 
Hisenschmelzen, W.OELSEN, E.SCHUERMANN, G.HEIN- 
RICHS. Archiv fuer das Eisenhuettenwesen v 30 n 11 Nov 
1959 p 649-54. Distribution of copper tin, arsenic, antimony, 
silver, and gold between molten lead and carbon-saturated 
molten iron; investigations concerned with removal of Cu and 
other elements from molten iron by ‘‘washing’’ with lead; 
best results obtained when iron was saturated with C, and at 
low temperatures (1250 C); arsenic could not be removed. 


Diffusion and Solubility of Sulphur in Iron and Silicon- 
Iron Alloys, N.G.AINSLIE, A.U.SEYBOLT. Iron & Steel 
Inst—J v 194 pt 3 Mar 1960 p 341-50. Behavior of sulphur 
in iron-rich portion of Fe-Si-Mn-S system studied; volume 
diffusion coefficient of sulphur in pure iron and 8.25% sili- 
con iron was measured as function of temperature; also, 
solubility of sulphur in pure iron, and 3.25% Si-Fe, was 
measured as function of temperature as well as_ solubility 
product of manganese and sulphur in 3.25% Si-Fe. 23 refs. 


Effect of Chromium on Activity of Sulphur in Liquid Iron, 
N.R.GRIFFING, G.W.HEALY. Met Soc of AIME—Trans v 
218 n 5 Oct 1960 p 849-54. Activity coefficient determined ; 
results showed that chromium has pronounced negative effect ; 
influence of chromium was not altered by presence of ap- 
preciable amounts of carbon or silicon. 


Effect of Phosphorus and Arsenic on Crystal-Lattice Para- 
meter and Hardness of Alpha-Iron, V.N.SVECHNIKOV, V.M. 
PAN, A.K.SHURIN. Physics of Metals & Metallography v 
6 n 4 1958 p 80-2. English translation of article indexed in 
Engineering Index 1959 p 674 from Fizika Metallov i Metal- 
lovedenie Apr 1958. 


Einfluss von Kohlenstoff und Sauerstoff etc, W.A.FISCHER, 
A.HOFFMANN. Archiv fuer das EHisenhuettenwesen v 31 n 
7 July 1960 p 411-17. Effects of 0.001-3.0% carbon and 0.001- 
0.25% oxygen on behavior of some common elements (Cu, S, 
P, As, and N) in 4.5-4.9 kg heats of iron melted to 7 hr at 
1550-1640 C under high vacuum (10-8 to 10-5 Torr) in ecru- 
cibles of electromagnesia, electrocorundum, dolomite, or are 
furnace melted CaO-MgO mixtures; determination of distribu- 
tion and evaporation coefficients. 


High-Temperature Heat Contents of Some Binary Tron 
Alloys, W.B.KENDALL, R.HULTGREN. Am Soc Metals— 
Preprint n 191 for meeting Oct 17-21 1960 8 p. Heat contents 
of binary alloys of iron with Co, Cr, Mn, and Si measured 
over range 298.15 to 1400 K using diphenyl ether drop type 
calorimeter; deviations from Kopp’s law tabulated; anomaly, 
possibly antiferromagnetic Neel temperature, was discovered 
at 517 K in Feo.s12 = Mno.iss and at 880 K in Feoo.oo¢Mno.g04 


Kinetics of Iron Oxide Reduction, W.M.McKEWAN. Met Soc 
of AIME—Trans v 218 n 1 Feb 1960 p 2-6. Iron oxide pellets 
were reduced in hydrogen over range of 0.07 to 0.97 atm 
pressure and 400 to 1050 C; rate of reduction per unit area 
found to be constant with time and directly proportional to 
partial pressure of hydrogen; enthalpy of activation for 400 
to 550 C is 14,900 cal per mole and for 600 to 1050 C, 15,300. 


L’influence d’additions sur l’activité du carbone dans les 
alliages de fer liquides, H.LSCHENCK. Revue de Métallurgie 
v 57 n 1 Jan 1960 p 38-11. Effect of addition elements on 
activity of carbon in molten iron alloys; exposition, sup- 
ported by data from author’s laboratory, of method of de- 
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termining activity of carbon, and effect of other elements, 
from_ change of saturation concentration of carbon and 
position of given element in Periodic Table; considered re- 
finements of method. 


Primer on Deoxidation, C.E.SIMS, C.W.BRIGGS. J. of 
Metals v 11 n 12 Dec 1959 p 815-22. Fundamentals; carbon 
oxygen reaction; hydrogen oxygen; side effects of deoxidizers ; 
their characteristics; influence and benefits of various ma- 
terials classed as deoxidizers, such as Mn, Al, Ti, Zr, etc; 
complex deoxidizers; ideal or universal deoxidizer; tests with 
high nitrogen steels. 


Rate and Mechanism of Sulfurization of Carbon-Saturated 
Tron, L.D.KIRKBRIDE, G.DERGE. Met Soc of AIME—Trans 
v 218 n 1 Feb 1960 p 87-94. Study shows that increasing 
concentrations of Si, Mn, Ti, and Al in metal have re- 
tarding effect upon rate of transfer from 15% Al2Os, 45% 
CaO, 40% SiOe slag; analysis of data gives value of about 
0.025 em for “effective diffusion layer’? for silicon in iron; 
proposed rate limiting step in mechanism is postulated as 
transport of silicon, or other reducible electropositive ion, to 
and from interface, so that electrical neutrality may be 
preserved in slag phase. 


Reaktionen zwischen Magnesiumoxyd und WBisenschmelzen 
unter vermindertem Druck, K.BROTZMANN. Archiv fuer das 
Hisenhuettenwesen v 31 n 2 Feb 1960 p 67-81. Reactions be- 
tween magnesia and liquid iron at reduced pressure; effects 
of water and silicon contents of MgO crucible, and of its 
preparation, on reactions; effects of temperature, pressure, 
and carbon content of iron on behavior of crucible; interpre- 
tation of results emphasizes gas permeability of latter and 
resulting reactions; it is concluded that high-purity iron 
can be prepared in MgO under vacuum. 


Solubility of Carbon in Alpha-Fe as Determined by Time 
Decay of Permeability, J.SSINGER, E.S.ANOLICK. Met Soc of 
AIME—Trans v 218 n 38 June 1960 p 405-9. Magnetic after- 
effect, in form of time decay of permeability, has been used 
to obtain independent data on solubility of carbon in pure 
iron; results differ slightly from solubilities obtained through 
internal friction experiments; mechanism of time decay being 
magnetic analogue of internal friction, it appears necessary 
to explain observed discrepancies ; some suggestions made. 


Solubility of Copper in Ferrite, H.A.WRIEDT, L.S.DAR- 
KEN. Met Soe of AIME—Trans v 218 n 1 Feb 1960 p 30-6. 
Solubility of copper in a-iron between 698 and 841 C de- 
termined by direct method of saturation and chemical analy- 
sis; iron and copper (containing silver) were equilibrated 
using iodide carrier in sealed Vycor capsules; composition of 
a-iron in equilibrium with iron-saturated copper can be repre- 
sented by equation, log (% Cu) = 4.335—4499 (I/T). 


Solubility of Hydrogen in Fe-Ni and Fe-Cr Alloys at 1400 
and 1600 C, F.De KAZINCZY, O.LINDBERG. Jernkontorets 
Annaler v 144 n 4 1960 p 288-96. Solubilities in complete iron 
nickel system and in iron chromium alloys with up to 50% 
Cr determined ; solubility increases with increasing nickel con- 
tent and decreases with increasing chromium content; effect 
of composition on activity coefficient of hydrogen in iron 
nickel system discussed from thermodynamic point of view. 
(In English). 


Solubility of Lead in Liquid Iron, A.E.LORD, N.A.PARLEE. 
Met Soe of AIME—Trans v 218 n 4 Aug 1960 p 644-6. Meas- 
urements of solubility of lead in liquid iron were made at 
1550, 1600, 1650, and 1700 C using liquid iron-liquid lead 
equilibration, and liquid iron-lead vapor equilibration; results 
of Vapor Method confirm that Pb has appreciable solubility 
in iron; lead could only enter small crucible via vapor phase 
route. 


Solubility of Oxygen in Delta Iron, E.S.TANKINS, N.A. 
GOKCEN. Am Soc Metals—Preprint n 236 for meeting Oct 
17-21 1960 10 p. Solubility determined by equilibrium with 
gaseous mixtures of H2O and Hz in range of 1420-1510 C; 
results show that solubility of oxygen increases with increas- 
ing temperatures. 


Some Observations on Interaction of Liquid Sodium with 
Cast Irons and Plain Carbon Steels, A.A.SMITH, G.C.SMITH. 
Iron & Steel Inst—J v 196 pt 1 Sept 1960 p 29-42. It is 
shown that decarburization by sodium depends on presence of 
‘sink’ in which carbon removed from specimen may be de- 
posited; cast irons are rapidly penetrated by sodium and 
modification of microstructure in interior of specimen may 
result; results of measuring rate of decarburization of plain 
carbon steels by sodium at 600-850 C have been correlated with 
Fe-C phase diagram and diffusion rates of C in ferrite and 
austenite. 


Thermodynamic Interaction Parameters of Elements in 
Liquid Iron, M.OHTANI, N.A.GOKCEN. Met Soc of AIME— 
Trans v 218 n 3 June 1960 p 533-40. It has been shown that 
in binary and ternary systems in which iron is solvent, inter- 
action and carbon saturation parameters vary in periodically 
regular manner; parameters for ternary systems decrease with 
increasing stability of compounds between solute atoms. 79 
refs. 
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Thermodynamics of Conversion of Magnesium and Manga- 
nese Oxides to Sulphides, E.W.DEWING, F.D.RICHARDSON. 
Iron & Steel Inst—J v 195 pt 1 May 1960 p 56-8. Equilibria 
MS+H:0=MO+H:2S, where M is magnesium or manga- 
nese, have been studied by gas circulation method, H2S 
pressures being measured by use of radio-sulphur; standard 
Gibbs free energy values derived from measurements are 
—6000 (1000-1500 C) for magnesium reaction and +10,500 
(0-1200 C) for manganese. 


Thermodynamics of Mixtures of Ferrous Sulphide and Oxide, 
E.W.DEWING, F.D.RICHARDSON. Iron & Steel Inst—J v 
194 pt 4 Apr 1960 p 446-50. Measurements made between 1100 
and 1443 C of equilibria between molten mixtures of iron 
sulphide and oxide, and gases developing known partial 
pressures of oxygen and sulphur; pickup of sulphur by charge 
from furnace gases during melting in open hearth is con- 
sidered in light of results; absorption by melting oxide pro- 
duced by furnace gases appears to be most important 
mechanism of pickup. 


Untersuchungen ueber die Aktivitaet des Kohlenstoffs ete, 
H.SCHENCK, H.KAISER. Archiv fuer das Hisenhuettenwesen 
v 31 n 4 Apr 1960 p 227-35. Investigations by H2-CH:/metal 
equilibria of activity of carbon in solid binary and ternary 
Fe-C alloys; redetermination of equilibrium between H2-CHy 
mixtures and f-graphite at 800 and 1000 C; carbon activity 
and solubility in y-iron of Fe-C alloys at 800 and 1000 C; 
effect of hydrogen and oxygen in solution; effect of aluminum 
and of nickel at 1000 C; effect of chromium at 950, 1000, and 
1050 C. 39 refs. 


Vapor Pressures of Liquid Manganese and Liquid Silver, 
P.L.WOOLF, G.R.ZELLARS, E.FOERSTER, J.P.MORRIS. 
US Bur Mines—Report Investigations n 5634 1960 10 p. Vapor 
pressures were determined for temperature range 1250 to 
1550 C; gas transport method was used; mean values of 
heats of vaporization at absolute zero are 66,450 and 67,780 
cal/mole, respectively; measurements were undertaken to 
obtain data needed in general investigation of thermodynamic 
activities in liquid iron alloys. 


Viseosité et éléments structuraux des aluminosilicates fondus 
etc, P.KKOZAKEVITCH. Revue de Métallurgie v 57 n 2 Feb 
1960 p 149-60. Viscosity and structural constituents of molten 
aluminosilicates: CaO-Al2Os-SiO2 slags at 1600-2100 C; meas- 
urements by rotating-cylinder viscosimeter on compositions 
with Alz2O3 to 100%, SiOz to 70%, and CaO to 60%; results 
are plotted as viscosity isotherms; calculation of activation 
energies; practical conclusions. 23 refs. 


Vliyanie raskisleniya silikokal’tsiem na _ svoistva khromo- 
nikel’molibdenovoi stali, E.D.VERBOL’SKAYA, S.I.SSMOLEN- 
SKIL A.E.KHLEBNIKOV. Stal v 19 n 10 Oct 1959 p 938-41; 
see also English translation in Stal in English n 10 Oct 1959 
p 775-8. Effect of deoxidation by silicocalcium on properties 
of Cr-Ni-Mo steel; results of investigations presented; when 
aluminum is replaced by silicocalcium equivalent to 0.15% Ca 
for final deoxidation of steel it is possible to obtain castings 
free from surface porosity and having improved ductile and 
impact properties. 

Vacuum Applications. Die Metallurgie des Eisens im Hochva- 
kuum, W.A.FISCHER. Archiv fuer das Eisenhuettenwesen v 
31 n 1 Jan 1960 p 1-9. Metallurgy of iron in high vacuum; 
derivation of equation for evaporation of alloyed iron melt in 
high vacuum, by which distribution coefficient can be de- 
termined experimentally; comparison of data in literature on 
behavior of common gases, nonmetallic elements, and metals 
during melting of iron in high vacuum, and determination of 
distribution coefficients for some of them; reactions of iron 
melts with crucible material. 40 refs. 

Vacuum Distillation of Metals With Condensation on 
Heated Surface, V.M.AMONENKO, B.M.VASYUTINSKII, 
V.V.LEBEDEV, B.I.SHAPOVAL. Physics of Metals & Metal- 
lography v 7 n 6 1959 p 61-6. English translation of article 
indexed in Engineering Index 1959 p 674 from Fizika Metallov 
i Metallovedenie June 1959. 


IRON AND STEEL PLANTS 


See also Blast Furnaces; Coke Ovens; Iron and Steel In- 
dustry; Iron and Steel Metallurgy; Iron Ore Reduction; Roll- 
ing Mills. 


ACME Steel Company. Iron & Steel Engr v 37 n 3 Mar 
1960 p A2-Al14. In recently built steelmaking facilities at 
Riverdale, new combination of operations was selected to 
form unique steelmaking process, first of its kind in Western 
hemisphere; facilities described are based on continuous hot 
blast cupolas which supply molten metal to top blown basic 
oxygen furnaces; project includes soaking pits, blooming mill 
and billet mill; plant was designed to produce 450,000 tons of 
ingots per yr, with provisions for future expansion to over 
700,000 tons. 


Change from Open Hearth to Are Electric Furnaces, W.J. 
BOLTON. Blast Furnace & Steel Plant v 48 n 4 Apr 1960 
p 350-6; see also Indus Heating v 27 n 12 Dee 1960 p 2589-90, 
2592, 2594, 2596, 2598, 2690. Modernization in 1956 of 
Bethlehem’s Seattle plant by installing two 100-ton electric 
furnaces, 32-in. two-high reversing blooming mill with two 
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IRON AND STEEL PLANTS—Continued 
batteries of soaking pits, revamped structural mill, new 30-in. 
three-high plate mill and new 12-10-in. merchant mill com- 
plete with pouring reels, billet reheating furnace and 240-ft 
long mechanical hot bed; details of installation, layout and 
various arrangements; costs reduced, and better and wider 
range of product made due to changeover to electric furnaces. 


Die Reaktion von Huettenarbeitern auf technische Neuerun- 
gen, E.A.JUERES. Stahl u Eisen v 80 n 7 Mar 31 1960 p 
429-37. Reaction of workers to technological innovations in 
integrated steel mill; sociological study undertaken at 
suggestion of European Productivity Agency. 

Engineering 1955-1958 Inland Steel Co. Expansion Program, 
LROSENAK. Iron & Steel Engr v 37 n 6 June 1960 p 96-103 
(discussion) 103-4. Special problems involved in engineering 
expansion program at Indiana Harbor Works; development of 
site; production facilities; utilities expansion. 

Great Lakes Steel Corporation. Blast Furnace & Steel 
Plant v 48 n 8 Aug 1960 p 781-818. Equipment, facilities and 
activities of company which started steel production in 1930, 
and has attained annual capacity of 3,700,000 tons. 


Modernization of Seattle Plant, N.L.BOCK, K.GRANT. Iron 
& Steel Engr v 37 n 2 Feb 1960 p 77-86 (discussion) 86-7. 
With operation of new merchant bar mill in Bethlehem 
Pacifie’s Seattle plant started in Jan 1959, 2-yr major moderni- 
zation program was completed; layout, facilities and opera- 
tions of electric furnace melt shop, blooming mill and 
merchant mill described. 


Accident Prevention. How Steelmakers Can Use Oxygen Safely. 
Steel v 146 n 9 Feb 29 1960 p 88, 90. Use of O2 in various 
phases of steel production has increased sevenfold in 15 yr 
and is expected to reach consumption of 40 billion cu ft in 
1964: old safety measures, often not adequate, when coupled 
with unsafe design and practices, and high combustibility 
of many materials in pure Ov, present great hazard; safety 
rules to minimize fire danger. 


Accounting. Die Stoffwirtschaft in Betrieben der Schwarzmetal- 
lurgie, L.MAYRE. Neue Huette v 5 n 4 Apr 1960 p 202-12 
(discussion) 2138-5. Materials economics in iron and_ steel 
plants; review of scope, tasks, and importance of materials 
economics; mechanics of collecting data and their evaluation 
are illustrated by examples; in discussion, F.PETER and S. 
MUENCH, E.SEGER, P.NETTER, respectively, report on 
actual experience in East German nationally owned plants. 


Funktionales Arbeiten in Kostenrechnung und Planung mit 
Hilfe von Matrizen, R.WARTMANN, H.J.KOPINECK, W. 
HANISCH. Archiv fuer das Ejisenhuettenwesen v 31 n 7 
July 1960 p 441-50. Functional proceeding in cost accounting 
and planning by using matrix mathematics; equations relat- 
ing input and output in blast furnace operation; their solu- 
tion; critique of method. 


O pereotsenke i opredelenii iznosa osnovnykh fondov chernoi 
metallurgii, A.AA.ANDREEV. Stal v 19 n 10 Oct 1959 p 950-2; 
see also English translation in Stal in English n 10 Oct 1959 
p 785-7. Revaluation and assessment of deterioration of iron 
and steel industry’s capital goods; during revaluation it is 
essential to group stock-in-trade items in accordance with 
instructions of planning organizations (Gipromez, Giprokoks, 
and Institute of Refractory Materials), without disturbing 
analytical accounting system which has been compiled; it is 
more convenient to determine physical deterioration by stand- 
ard method. 


Opyt provedeniya khozyaistvennogo rascheta na NTMK, G.P. 
ZHURAVLEV. Stal v 19 n 12 Dec 1959 p 1130-5; see also 
English translation in Stal in English n 12 Dee 1959 p 931-5. 
Cost accounting at Nizhne-Tagil’skii combine; technical and 
economic production indices of combine improved by introduc- 
tion of total as well as of detailed figures for each individual 
shop in accounts of combine; improved methods of cost ac- 
counting for individual shops recommended. 


Wirtschaftlichkeitsbetrachtungen fuer die Wahl des Einsatzes 
im Siemens-Martin-Stahlwerk, G.SCHMIDT. Stahl u BHisen v 
80 n 5 Mar 38 1960 p 282-5. Considerations of economics in 
choice of charge in open hearth steelworks; explanation of 
difference between static and dynamic accounting ; example of 
multistage dynamic method answers question whether use of 
molten pig iron bought from near-by blast furnace is economi- 
cal; (yes, for melting carbon steel; no, for alloy steel). 


Air Pollution. See Air Pollution; Iron and Steel Plants—Dust 
Problems. 


Automation. See also Blast Furnace Practice—Control; Iron 
and Steel Plants—Maintenance and Repair; Iren Ore Sinter- 
ing; Rolling Mills—Control; Steel—Continuous Casting. 


Acme Steel Automates Oxygen Converters. Steel v 145 n 26 
Dec 28 1959 p 80. Each heat of steel requires different amount 
of O2 depending on composition of molten iron in charge; 
recorder controllers regulate O2 flow to converters to insure 
delivery of right amount, and also control flow of water to 
exhaust gas cooling towers for protection of precipitators ; 
process information is transmitted to recorder controllers 
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which compare measurements with specified values; if, dif- 
ferences are detected Oz and water line valves are repositioned 
pneumatically to maintain correct flow. 

Data Processing as Related to Steel Plant, H.R.BERKE. 
Am Iron & Steel Inst—Paper for meeting Oct 13 1960 8 p. 
Failures experienced by steel plants in use of computing 
systems; long range system plan is recommended whose actual 
installation should be done in phases; problems and benefits 
of automatic data processing in steel plant. 

Moeglichkeiten der Automatisierung im Huettenwerk durch 
elektronische Verfahren, B.PLETTNER. Stahl u Eisen v 80 
n 8 Apr 14 1960 p 508-13; see also French version in Revue 
Technique Luxembourgeoise v 52 n 2 Apr-June 1960 p 80-92. 
Possibilities of automation in iron and steel plants by use 
of electronics; review of mechanics and advantages of digital 
data processing; possibilities and limitations of use in steel 
plants. 

Solving Operating Problems with Electronic Computers, 
W.O.BLATTNER. Blast Furnace & Steel Plant v 48 n 2 Feb 
1960 p 183-7. Following applications discussed: multiple cor- 
relation analysis of blast furnace operations; evolutionary 
operation to evaluate inter-actions between variables under 
actual operating conditions, linear programming, machine 
loading problem, and production and inventory problems; use 
of queuing theory and computer simulation; advantages of 
computers. 

Some Applications of Computer Control in Iron and Steel 
Industry, T.M.STOUT, S.M.ROBERTS. Iron & Steel Engr v 
37 n 3 Mar 1960 p 101-8 (discussion) 108-10. Various types 
of computer control systems; cost and economic justification ; 
possible applications in sinter plants, blast and open hearth 
furnaces, and in rolling mills; difficulties encountered. 


Steel Opens Three Doors to Automatic Data Processing, 
R.M.SILLS, G.E.TERWILLIGER. Control Eng v 6 n 12 Dec 
1959 p 99-104. Application of automatic data processing in 
steel mills in order to mechanize great amount of informa- 
tion handling associated with each order as it progresses from 
ore to final product; data processing makes it possible to 
learn more about process dynamics by massive, high speed 
collection and analysis of test data, and contributes to product 
improvement and operating economies. 


Bessemer Converters. See Steel Manufacture—Bessemer Process. 
China. See Iron and Steel Industry—China. 
Communication Systems. Inter-Com Systems Aid Safety. Safety 


Maintenance v 119 n 5 May 1960 p 9, 46-7. Description of 
use of crane FM carrier system at Sheffield Steel Div of 
Armco Steel Corp, Kansas City, Mo; consists of loudspeaker, 
adjustable microphone and foot switch to close circuit ; ampli- 
fication of signals enables foreman in soaking pit area to hear 
conversations between operators; result is clearer understand- 
ing of orders with greater safety, coordinated operations and 
speedier production. 


Computer Applications. See Iron and Steel Plants—Automa- 


tion; Rolling Mills—Control. 


Control. See Iron and Steel Plants—Automation; Tron and 


Steel Plants—Electrie Equipment; Iron and Steel Plants—In- 
struments. 


Cranes. See Cranes—Iron and Steel Plants. 
Depreciation. See Iron and Steel Plants—Accounting. 
Dust Problems. See also Furnaces, Melting—Fume Control: 


Gas Purification; Gas Turbine Power Plants—Iron and Steel 
Plants. 


Design Consideration of Bag Houses for Use in Blectric 
Furnace Operations, S.EPURE. Iron & Steel Engr v 37 n 9 
Sept 1960 p 173-7. Assumptions on which design of gas 
cleaning equipment should be based; collection and eondition- 
ing. of fumes; use of silicone-impregnated bags considered; 
various steps in processing hot gases emitted from electric 
furnace during melting described. 


Electro-Precipitators in European Iron and Steel Industry, 
E.BRUEDERLE, C.SCHEIDEL, H.WERNER. Blast Furnace 
& Steel Plant v 48 n 10 Oct 1960 p 1031-7. Electro-precipita- 
tor and its applications; dressing and preparation of iron 
ores; precipitators for Renn processes; electrical cleaning of 
blast furnace gas; cupolas and electric furnaces; elimination 
of brown smoke. 


Factors Affecting Fuming in Open-Hearth Furnaces, C 
eee Teen & Steel es -J v 195 pt 4 Aug 1960 p 460-6. 
iscussion of paper indexed in Engineering Index 1959 
675 from Oct 1959 issue. . rah ia 


Fumes from Acid Open-Hearth Process, W.STRAUSS, M.W. 
THRING. Iron & Steel Inst—J v 193 pt 3 Nov 1959 p 216-21, 
(disc) v 195 pt 4 Aug 1960 p 460-6; see also abstract in Iron 
& Steel v 82 n 14 Dee 18 1959 p 660-1. Concentrations and 
compositions of fumes determined at various stages of melting 
cycle; concentrations are usually low, less than 0.4 g/nm', 
but during oxygen lancing they rise to 6 g/nm?*; although chief 
constituents of fume are magnetite and hematite, other 
metallic oxides and silica form appreciable part of fume. 
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Preliminary Studies on Evolution of Fumes from Iron at 
High Temperatures, E.T.TURKDOGAN, L.E.LEAKE. Iron & 
Steel Inst—J v 195 pt 4 Aug 1960 p 460-6. Discussion of 
eee indexed in Engineering Index 1959 p 675 from June 

issue. 


Prevention of Brown Ferric Oxide Fumes by Steam Blowing 
H.KOSMIDER, H.NEUHAUS, P.E.HARDT. Iron & Steel Inst 
Jd. v 195 pt 4 Aug 1960 p 460-6. Discussion of paper indexed 
in Engineering Index 1959 p 676 from Sept 1959 issue. 


Récupération sans combustion des gaz provenant d’affinage 
etc, MALLARD, G.NAMY. Revue de Métallurgie v 57 n 3 
Mar 1960 p 207-20; see also English translation in Iron & 
Coal Trades Rev v 180 n 4792 May 20 1960 p 1125-35, 1140. 
Recovery, without combustion, of gases produced during 
refining with pure oxygen; description of successful pilot 
plant (5-ton Bessemer) trials of two processes developed by 
IRSID and Compagnie des Ateliers et Forges de la Loire, 
respectively ; expected savings in dust removal installations 
and recovery of gas of high calorific value promise to im- 
prove heat balance of oxygen process. 


Some Factors Affecting Fume Evolution from Molten Steel 
During Oxygen Injection, K.KNAGGS, J.M.SLATER. Iron 
& Steel Inst—J v 193 pt 3 Nov 1959 p 211-16, (disc) v 
195 pt 4 Aug 1960 p 460-6; see also abstract in Iron & Steel 
v 32 n 14 Dec 18 1959 p 658-60. Results of experiments on 
fume generation obtained by injection of oxygen into 350 lb 
steel melts; in iron carbon melts amount of fume evolved in- 
creases with carbon content of melt and oxygen input rate; 
injection of air drastically reduces quantity of fume but also 
seriously lessens rate of carbon removal; results of tests on 
Fe-Si-Mn-C melts show anomalous effects; depths of submer- 
sion of oxygen lance tip during injection may be responsible 
for contradictions. 


Electric Equipment. See also Electric Motors—Braking. 


Application of Switchgear to Steel Plants, R.N.WILSON. 
Blast Furnace & Steel Plant v 47 n 12 Dee 1959 p 1291-2, 
1294-6. Examination of four most common basic load center 
circuit arrangements, namely simple radial system, secondary 
selective system, secondary network scheme and primary selec- 
tive system; their economy and reliability factors. 

Auxiliary Drive Static Rectifiers, E.B.FITZGERALD, E.J. 
POSSELT. Iron & Steel Engr v 37 n 5 May 1960 p 40-3. 
Principal advantage of using new automatic systems is im- 
provement in product quality because of better process. ¢on- 
trol; magnetic amplifier as indispensable component of elec- 
trical equipment for application with critical regulating re- 
quirements; features of packaged adjustable speed drives 
using power magnetic amplifiers, and their suitability for 
great variety of mill auxiliary applications. 

Electricity in Steel-Making, T.B.ROLLS. Instn Elec Engrs 
—J v 6 n 62 Feb 1960 p 83-9. Outline of integrated iron 
and steel works; electric are furnaces; principal types of 
hot rolling mill; characteristics of electric drives; how power 
is supplied partly by generation (mainly from waste heat) and 
partly from public supply. 

Ermittlung der Stossbeanspruchung elektrischer Maschinen 
auf dem elektronischen Analogrechner, L.LHANNAKAM. Stahl 
u Hisen v 80 n 21 Oct 13 1960 p 1389-97. Determination of 
sudden loads on electric machines by electronic analog com- 
puter ; examples of calculations of loads occurring in machines 
of steel plants driven by synchronous or asynchronous motors, 
when sudden irregularity in power supply is caused by factors 
not intrinsic in plant operation; comparison with measured 
values. 

Protecting Your Cable Investment, C.E.VAN HOY. Iron & 
Steel Engr v 37 n 4 Apr 1960 p 163-6. Practices recommended 
to iron and steel plants concern planning, procurement, 
storage, installation and proper maintenance of wire and 
cable. 

Steuern, Regeln, Speichern, Rechnen, Entwicklungsstufen 
der Antriebstechnik im Huettenwerk auf dem Wege zur 
Automatisierung, H.OPITZ. Stahl u Eisen v 80 n 8 Apr 14 
1960 p 503-7. Control, regulation, storing, and computing ; 
review of steps in development and present status of electric 
drives in iron and steel works on way to automation. 


Systematische Wartung elektrischer Industrieanlagen, K.H. 
LOPITZSCH. Stahl u Hisen v 80 n 21 Oct 13 1960 p 1414-17. 
Systematic maintenance of industrial electric installations ; 
statistics on type and time dependence of failure in electric 
equipment (e.g., continuous rolling train, conveyors, bloom- 
ing mill trains) ; recommendations for maintenance planning. 


IRON AND STEEL PLANTS—Continued 


storage holder by making few modifications ; no loss of produc- 
tion due to insufficient supply of gas at normal operating 
pressure was suffered. 


Gas Turbines. See Gas Turbine Power Plants—Iron and Steel 


Plants. 


Great Britain. Developments at Appleby-Frodingham Since 


1954, E.A.ATKIN, E.F.FARRINGTON. Iron & Steel Inst—J v 
196 pt 2 Oct 1960 p 217-24. Plant developments from 1954 to 
1960 are described under following classifications: coke ovens, 
ore preparation plant, blast furnaces, melting shops, and 
rolling mills; future developments. 


Engineering Aspects of Redbourn Development Scheme, P.M. 
HESKETH. Iron & Steel Inst—J v 196 pt 2 Oct 1960 p 213-17; 
see also abstract in Iron & Coal Trades Rev v 181 n 4819 
Nov 25 1960 p 1161-4. Redbourn scheme which has not yet 
reached completion, involves major improvements in each of 
production departments of integrated iron and_ steelworks; 
main objectives of scheme are outlined, account is given of 
various engineering developments, and some problems which 
have arisen are described in detail. 


India. Durgapur Steelworks. Iron & Steel v 33 n 6 May 25 


1960 p 282-312; see also Brit Steelmaker v 26 n 5 May 1960 
26 p between 147 and 178; Engineer v 209 n 5424 Jan 8 
1960 p 55-6. Description of British-built works in West 
Bengal, last stage of which is to be completed in July 1961; 
coke, by-products and power; blast furnace plant; melting 
shop; rolling mills; central engineering maintenance depart- 
oes iron and steel foundry; wheel and axle plant; oxygen 
plant. 


Steel Works for India. Civ Engr v 14 n 3 Mar 1960 p 142-3. 
Construction of £105 million steel plant near Caleutta by 
British consortium; plant capacity will be one million ingot 
tons and 360,000 tons of pig iron yearly; description of earth 
moving and concreting works; 120 cu yd/hr batching plant; 
working in 120 F temperature; 30,000 cu yd of concrete was 
placed per month. 


Tata’s Two Million Ton Expansion Project. Tisco (Tata 
Iron & Steel Co, India) v 7 n 1, 2, 3 Jan 1960 p 1-76, 
Apr p 79-197, July p 199-284. Jan: Steelmelting shops, S.K. 
KAR, T.V.S.RATNAM, 1-68; Reclamation and Processing of 
Scrap from Steel-Making Slag and Refuse—Heckett Process, 
G.G.SPANDL, A.M.SUNDARAM, 69-76. Apr: Rolling Mills, 
D.N.CHATTERJEE, S.C.DAS GUPTA, P.H.TATA, 179-171; 
Electrical Power Distribution, K.S.KUKA, B.K.SEN, 172-86; 
Power Engineering, S.N.SIRCAR, A.K.ROY, N.J.DASTUR, 
187-97. July: Water Supply, P.H.TATA, N.J.DASTUR, 199- 
213; Transportation System, R.H.MODY, H.P.BODHAN- 
WALLA, 214-33; Fuel Balance in TISCO, K.K.ROY CHOUD- 
HURI, 234-45; Belpahar Refractories Plant, S.N.SIRCAR, 
246-62; Super-basic Refractories Plant, H.K.MITRA, 263-72; 
Electric Ferromanganese Plant at Joda, S.N.SIRCAR, 2738-84. 
See previous articles indexed in Engineering Index 1959 p 
676. 


Instruments. See also Blast Furnace Practice—Control; Instru- 


ments; Open Hearth Furnaces—Control. 

Giant “Brain” for Iscor. S African Min & Eng J v 71 n 
3491 Jan 1 1960 p 26. Electronic “brain” relays “‘messages’’ 
from furnaces and mills of Iscor’s steel plants to central 
receiving station panel upon which information, interpreted 
and checked, is displayed in lights with appropriate warning 
devices; system embodies 500 relay and 30 stepping switches ; 
equipment is energized from transformer rectifier arrangement 
fed from 220-v supply. 

Messen und Regeln in der Eisenhuettentechnik einst und 
jetzt, H.WEINECK. Stahl u Eisen v 79 n 23 Nov 12 1959 p 
1705-15. Measurement and control in iron and steel plants, 
then and now; review of developments over last 200 years. 
23 refs. 


Spectrometer Speeds Analysis at Up-to-Date Steel Mill. Iron 
Age v 186 n 16 Oct 20 1960 p 162-3. Use of direct reading 
spectrometer manufactured by Baird-Atomic, enables Acme 
Steel Co to analyze and report on any given heat in 6 min; 
unit checks all elements in steel and slag, excepting C and Ss; 
on 24 hr basis, and has proven indispensable in production of 
specialty steels to rigid specifications under conditions of 
tap-to-tap time as short as 40 min; Acme operation is fully 
described. 


Temperaturmessung in Stahlschmelzen mit einem neuartigen 
Tauchthermoelement, H.J.MEERKAMP van EMBDEN. Gies- 
serei v 47 n 12 June 16 1960 p 328-9. Temperature measure- 
ments in steel baths with new immersion thermocouple; de- 
scription of application and advantages of instrument con- 


sisting of nickel tube with magnesium oxide insulated Pt-Rh/ 
Pt couple affixed to inside; whole assembly is reduced by roll- 
ing to 2-mm flexible, easily handled wire called ‘‘thermocouple 
cable’. 


Laboratories. See Iron and Steel Research. 

Ladles. See Ladles. 

Lighting. See Industrial Lighting—Iron and Steel Plants. 
Lubrication. See Lubrication—Iron and Steel Plants. 


Employees. See Foremen. 
Fume Control. See Iron and Steel Plants—Dust Problems. 


Furnaces. See Blast Furnaces; Furnaces, Electric—Steel Mak- 
ing; Furnaces, Heating; Furnaces, Melting; Furnaces, Metal- 
lurgical; Open Hearth Furnaces. 


Gas Supply. Safe Control of Mixed Gas Distribution System 
Without Use of Holder, B.D.BARNS. Iron & Steel Engr v 37 
n 6 June 1960 p 122-6. At Rouge plant, Steel Division, Ford 
Motor Co, mixed gas system was operated for 36 days without 


688 


THE ENGINEERING INDEX—1960 


IRON AND STEEL PLANTS—Continued 


Machine Tools. See Lathes. 

Maintenance and Repair. Electronic Maintenance Training at 
Allegheny Ludlum Steel Corp, J.C-HAUBE. Iron & Steel Engr 
v 37 n 6 June 1960 p 78-81 (discussion) 81-5. Importance 
of maintenance to success of program designed to introduce 
automatic controls and data-logging systems into steel mill ; 
training equipment consisted of both lecture-demonstration 
and laboratory equipment covering practically all standard 
electronic circuits; six specially qualified men chosen for 
training; contents of basic 520-hr course; apprenticeship 
program intended to include 1000 hr of classroom and labora- 
tory training over next 4 yr. 

Equipment Maintenance Symposium. Iron & Steel Engr v 
87 n 9 Sept 1960 p 115-22 (discussion) 122-3. Shop Methods 
and Techniques Employed to Improve Equipment, V.E.HOLTS- 
LANDER, 115-18; Time Savings Features for Merchant Mills, 
J.S.WYSOCKE, 118-21; Modernizing Old Equipment, J. 
DOBAY, 121-2. 

Is Fault Always Electrical?, R.J.BYRNES. Iron & Steel 
Engr v 37 n 6 June 1960 p 86-9 (discussion) 89-90. In 
discussing efficient operation and maintenance of steel mills, 
it is pointed out that many problems arising in more complex 
and high speed machines may appear to have electrical cause 
but actually may be mechanical in nature, or vice versa; 
preventive maintenance policies must be geared to study of not 
one machine or device but to process as whole; prime 
emphasis placed on exact location of troubles; importance 
of well trained maintenance personnel. 

Maintenance in Steel Plant. Iron & Steel Engr v 37 n 9 
Sept 1960 p 135-49. Series of articles presented as follows: 
Engineering Maintenance, S.KRAFT, 135-6; Selection of Con- 
trol Components for Effective Maintenance, I.AKEY, 136-7; 
Coordination of Operating Management, Engineering & Main- 
tenance, F.L.BRUNNER, 137-41; Maintenance of Hot Metal 
Cranes, R.H.EMMERT, 141-2; Maintenance of Rolling Mill 
Cranes, J.HERTZA, 142-3; Results of Planned Maintenance 
Repairs, R.R.KENNY, 144-6; Specialized Maintenance for 
Modern Sinter Plants, J.BARANYI, 146-8; Service and 
Maintenance for Continuous Hot & Cold Pickle & Annealing 
Lines, A.A.DeBLANDER, 148-9. 

Simplified Records Aid Progressive Maintenance, D.M. 
PETTY, Jr. Iron & Steel Engr v 37 n 9 Sept 1960 p 124-8. 
Record system adopted by Pacific Coast Div, Bethlehem Steel 
Co furnishes information needed and offers optimum operating 
control with minimum of complexity and expense. 


Management. See Iron and Steel Plants—Production Control; 
Iron and Steel Plants—-Soviet Union. 

Materials Handling. See Materials Handling—Iron and Steel 
Plants. 

Norway. Bremanger smelteverk, O.AKSNES. Tidsskrift for 


Kjemi, Bergvesen og Metallurgi v 19 n 7 Nov 18 1959 p 158-62. 
Description of Bremanger Smelteverk metallurgical plant 
located in western Norway; discussion of production, products, 
materials handling system and modernization and expansion. 


Ontario. Some Major Problems in Steel Plant Engineering for 
Growth at Steleo, L.LH.CHATER. Eng J v 43 n 5 May 1960 
p 41-9. Deseription of plant of 8 million tons/yr ingot 
capacity; new loading block and wharf structure with 
conveyor system; coke ovens, sinter plant, and blast furnaces ; 
conveyance of molten iron and slag; ladling procedure; 
ae handling and scrap boxes; storage facilities; design of 
plant. 


Oxygen Supply. Blast. 


Centrale de production et de distribution d’oxygene pour 
la siderurgie oxylor. Technique Moderne vy 52 n 4 Apr 1960 
p 194-6. O2 production and distribution for Oxylor steelworks ; 
main features of produetion center built near Thionville by 
Air Liquide to supply O2 to steelworks in Lorraine are 
described; existing supply network extends over 25 mi to 
supply 10 factories up to 2120 MMef of Oz each month. 


Pilot Plants. See also Iron and Steel 
Sintering. 

Pilot Plants in Pyrometallurgy, N.BOOTH. NML Tech J v 

2 n 1 Feb 1960 p 47-51. Size, design, and location of pilot 


plants, and rate of heat loss in liquid metal treatment to 
determine optimum size of pilot plant. 19 refs. 


See also Steel Manufacture—Oxygen 


Research; Iron Ore 


Power Supply. See also Gas Turbine Power Plants—Iron and 
Steel Plants; Iron and Steel Plants—Electric Equipment ; 
Steam Power Plants—Iron and Steel Plants. 


Bransle och elenergi som  kostnadsfaktorer vid staltill- 
verkning, J.M.SSCHENSTROM. Jernkontorets Annaler vy 144 
n 8 1960 p 628-61 (discussion) 661-5. Fuel and power costs in 
steel making ; economic importance of fuel and electric energy 
in Swedish iron and steel industry. 22 refs. 

Fortschritte beim Erzeugen, Verteilen und Verwenden der 
elektrischen Energie im Huettenwerk, G.LEMCKE. Stahl u 
Bi en v 80 n 8 Apr 14 1960 p 498-502. Progress in generation 
distribution, and use of electric power in iron and steel works : 
summary of trends in developments such as increased use of 
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gas turbines for power generation ; changeover to higher and 
more uniform voltages in distribution; use of rectifiers in 
automatie control. ‘ 

Schutzmoeglichkeiten von Werksnetzen mit eigener Strom- 
versorgung gegen Spannungsschwankungen aus dem oeffentli- 
chen Versorgungsnetz, H.A.DELWIG. Elektrizitaetswirtschaft 
vy 59 n 9 May 5 1960 p 291-8. Methods of protecting plant 
distribution systems having their own supply, from voltage 
fluetuations in public supply system ; how power supply to 
large steel works can be made largely independent of 
voltage fluctuations, and number of failures of important 
current consuming devices greatly reduced. 

Technische Fragen beim Ausbau von Huettennetzen, E. 
ENGELHARDT. Stahl u Eisen v 80 n 15 July 21 1960 p 
1000-6. Engineering problems in design of electric power 
systems in steel plants; discussion of fundamental problems ; 
providing for high peak loads in medium and low voltage 
systems; methods to insure uninterrupted supply even in case 
of local breakdown. 

Production Control. Production Control in Integrated Iron- and 
Steelworks—Presidential Address, W.F.CARTWRIGHT. Iron 
& Steel Inst—J v 195 pt 2 June 1960 p 137-44. Survey of 


controls established in recent years at Port Talbot and 
Margam works of Steel Co of Wales; control of coke 
quality; ingot traffic control; control of scheduling and 
production department whose object it is to schedule and 


progress customers’ orders through all processes. 

Production Planning for Integrated Steel Plant, A.E. 
LAWRENCE. Iron & Steel Engr v 37 n 5 May 1960 p 183-9. 
General description of background, purpose, function, organi- 
zation and activity of production planning at division and 
works levels; some major planning problems at Geneva works 
of US Steel. 


Refractory Materials. 
terials. 

Basie Refractories for Steel Industry, M.A.FAY. Iron & 
Steel Engr v 37 n 5 May 1960 p 88-104 (disc) 104-5. Develop- 
ment of current basic refractories (BF); important furnace 
operating conditions affecting life of BF; factors influencing 
design and construction of basic open hearth roofs; BF for 
open hearth bottoms, ends and regenerators; use of BF in 
electric steelmaking furnaces and in oxygen converters. 


Future Trends in Refractories, C.S.HEDLEY. Iron & Steel 
v 33 n 6 May 25 1960 p 272-5. How refractories industry is 
working towards solution of problems regarding linings for 
L-d converters, and open hearth and electric furnaces; re- 
fractories for soaking pits and reheating furnaces and for 
special purposes. 


See also Coke Ovens—Refractory Ma- 


Lining and Operation of Hot-Metal Mixers, A.LATOUR. 
Brit Cer Soe—Trans v 59 n 10 Oct 1960 p 482-46 (discussion) 
447-54. Description of current practice with refractory ma- 
terials for hot metal mixers at Voelklingen steel plant; total 
throughput of mixer amounts to more than 2 million tons; 
after about 1.2 million tons, small intermediate repair to 
pouring spouts is required of about 0.15 kg of magnesite 
and firebricks per ton of pig iron; details of methods of 
lining, expension joints, life of mixer linings, heating 
schedules, ete. 


Pressure Treatment Up-Grades Teeming Ladle Nozzles, 
G.M.CARVLIN, Jr. Iron Age v 185 n 8 Feb 1960 p 68-70. 
Open hearth and electric furnaces may lose significant 
capacity due to failure of teeming ladle refractory nozzles; 
description of process whereby nozzles are held in autoclave 
under vacuum; after air and moisture are evacuated from 
nozzle pores, autoclave is charged with hot tar solution under 
high pressure which forces tar solution into and through 
nozzles; reports from users indicate superiority and ad- 
vantages of pressure impregnated nozzles. 


Role of Refractories in Steel’s Future, W.S.DEBENHAM. 
Blast Furnace & Steel Plant v 48 n 2 Feb 1960 p 169-73. 
Examination of present and future refractory requirements 
of steel melting furnaces, blast furnaces and stoves, and of 
soaking pits and reheating furnaces; conclusions concerning 
trend in consumption of various refractories. 


Tar Bonded Refractories Promise Longer Campaigns. Steel 
v 147 n 11 Sept 12 1960 p 132, 185. New furnace brick de- 
veloped by Kaiser Refractories & Chemical Div; combination 
of dead burned dolomite and periclase eliminates former 
problem of hydration to which tar bonded products were 
prone, and permits longer storage in humid environments ; 
patented process protects dolomite grain from moisture which 
would cause lime in dolomite to slake and result in swelling 
and deterioration of brick; method of manufacture and per- 
formance data. 


Untersuchungen mit radioaktiven Leitisotopen ueber den 
Verschleiss feuerfester Giessteine ete, H.TREPPSCHUH, E. 
PACHALY, K.SAUERWKEIN, R.SCHROETER. Stahl u Eisen 
v 80 n 138 June 23 1960 p 878-81 (disc) 881-2. Investigation 
with radioactive tracers (Ca-45 as calcium carbonate) of wear 
of | center and horizontal runner refractories and of king 
brick, in bottom pouring structural alloy steel; effect on 
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impurity content of steel; practically entire amount of re- 
fractory debris was found in ingot pipe; mechanism of wear 
(erosion vs corrosion). 

Scales. See Seales and Weighing—Electronic. 


Southern Rhodesia. Rhodesian Iron and Steel Developments. 
Min J v 255 n 6519 July 29 1960 p 125. Discovery of hematite 
and high quality limestone close by existing steelworks 
stimulated expansion program; plans provide for new blast 
furnace with capacity of 500 tons/day, another open hearth 
furnace, blooming mill, and battery of 25 coke ovens. 


Soviet Union. See also Iron and Steel Industry—Soviet Union. 


Opyt organizatsii upravleniya vy usloviyakh kombinata, M.D. 
NOVIKOV. Stal v 19 n 12 Dee 1959 p 1126-9; see also Eng- 
lish translation in Stal in English n 12 Dee 1959 p 927-80. 
Management organization in large integrated plants; re- 
organization and integration of entire economic complex 
associated with operations of metallurgical units at Nizhne- 
Tagil’skii combine led to considerable economic and technical 
production improvement. 


Sweden. See also Iron and Steel Plants—Power Supply. 


Le nouveau centre sidérurgique suédois d’oxelosund, F.A. 
ABADIE-MAUMERT. Chimie & Industrie v 83 n 3 Mar 
1960 p 401-5. New Swedish steel manufacturing center of 
Oxelosund; mechanical and process features of center which 
is completely integrated unit; installation of 100 ton Kaldo 
converters is described. 


Waste Disposal. See Industrial Wastes—Ivon and Steel Plants. 


Water Supply. Reclamation of Industrial Waste Water, E.H. 
PEIRCE, R.D-.HANCOCK. Iron & Steel Engr v 37 n 8 Aug 
1960 p 125-30. Water utilization at Geneva Works of US Steel; 
four distribution systems described including domestic water, 
boiler feedwater, and treated and untreated water systems; 
blast furnace and rolling mill waste water reclamation. 


Wasserwirtschaft eines gemischten MHuettenwerkes, E. 
KNECHT. Stahl u Hisen vy 80 n 11 May 26 1960 p 751-6. 
Water economy of integrated steelworks (Kloeckner works, 
Haspe) ; description of changeover from water wasting to new 
system of several independent closed circulating installations 
with central pumping station; diagrams; savings obtained. 

Water Conditioning in Production of Ferroalloys, J.R.LEE, 
V.H.STREET. Blast Furnace & Steel Plant v 48 n 5 May 
1960 p 470-1. System of water conditioning at Vancoram 
plant of Vanadium Corp of America has essentially eliminated 
failure of furnace parts due to scale deposits and corrosion ; 
wells used; plant consumption. 


West Germany. See Iron and Steel Plants—Water Supply. 


Western Europe. Look at Steel Abroad, T.J.ESS. Iron & Steel 
Engr v 37 n 10 Oct 1960 p 91-108. Report presents observa- 
tions resulting from visits made to 32 steel plants, machinery 
builders, research centers and engineering societies in Eng- 
land, Wales, Holland, Belgium, France, Luxembourg and 
Germany. 


IRON AND STEEL RESEARCH 


See also Blast Furnace Practice; Iron and Steel Plants— 
Pilot Plants. 


Iron, Steel, and Ferroalloys Investigated at Bruceton, N.B. 
MELCHER. J of Metals v 12 n 5 May 1960 p 406-9. Descrip- 
tion of Pyrometallurgy Laboratory of US Bureau of Mines, 
and of work done in fields of process metallurgy and funda- 
mental research. 


Z badan nad dymarka swietokrzyska, S.HOLEWINSKI, M. 
RADWAN, W.ROZANSKI. Archiwum Hutnictwa v 5 n 3 
1960 p 271-80. Investigation of bloomery iron in region of 
Gory Swietokrzyskie; metallographic study performed in 1959 
on fragments found on ancient piles of ferro-slags; specimens 
show very heterogeneous structures indicative of varying de- 
grees of carbonization, ranging from typical ferrite to pig 
iron with visible flakes of graphite; differences between tech- 
nology of bloomery furnace and modern blast furnace, as 
related to conditions of reduction and carburization of iron 
are discussed. 


Germany. Aus der Taetigkeit des Vereins Deutscher LEisen- 
huettenleute im Jahre 1959. Stahl u Eisen v 80 n 9 Apr 28 
1960 p 581-615. Activities of German Iron and Steel Institute 
in 1959; publications; committee activities in following fields: 
ore, coke, blast furnace, utilization of blast furnace slag, 
steel melting, rolling mills, forges, cold rolling, bright finished 
steel, processing of wire, galvanizing, machinery, chemistry, 
materials, powder metallurgy, history; power supply and 
economics; Max Planck Institut publications; cooperative 
research. 324 refs. 


Max-Planck-Institut fuer Eisenforschung, Duesseldorf, Ger- 
many, W.WEPNER. J of Metals v 12 n 9 Sept 1960 p 692-5. 
Review of projects to be completed or underway at German 
Iron and Steel Research Institute; exhaustive research of 
mechanical working processes; behavior of steel under multi- 
axial stress and susceptibility to brittle fracture, particularly 
at low temperatures; transformation studies; atomic struc- 
tural research utilizing X-rays. 
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Great Britain. Cooperative Research in Britain’s Steel Industry, 
D.U.HUNT. J of Metals v 12 n 6 June 1960 p 476-9; see 
also Materialpruefung Materials Testing Materiaux v 2 n 10 
Oct 1960 p 404-7 (in English). Formation of British Iron & 
Steel Research Association (BISRA) in 1944; organization; 
divisions and departments; laboratories; research philosophy ; 
some achievements indicated; new instruments and apparatus; 
application of research; appraisal of BISRA. 


Iron and Steel Research. Metallurgia v 60 n 361, 362 Nov 
1959 p 213-16, Dec p 269-74. Activities of BISRA London 
Group Laboratories. Nov: Projects in hand or recently com- 
pleted by Plant Engineering and Energy Division, and Iron- 
making Division reported. Dec: Research conducted by Chemis- 
try, Physics and Operational Research Departments. 

Uses and Limitations of Pilot Plants in Studying Iron 
Making Problems, E.W.VOICE. NML Tech J v 2 n 1 Feb 
1960 p 24-6. Use of pilot studies by BISRA to investigate 
sinter process, pellitizing, flame smelting, and temperature 
distribution in blast furnace hearths. 


India. National Metallurgical Laboratory at Jamshedpur, 
M.D.J.BRISBY, J.DOBIE. Iron & Coal Trades Rev v 180 n 
4797 June 24 1960 p 1423-6. Work of National Metallurgical 
Laboratory established in India in 1960; low shaft pilot plant, 
LD converter and other pilot plant projects; liaison and in- 
formation services. 

Scope of Pilot Plant Research and Development at National 
Metallurgical Laboratory, B.R.NIJHAWAN. NML Tech J v 2 
n 1 Feb 1960 p 11-23. Main pilot plants established at NML, 
India for treatment of low grade Mn, Cr, and similar ores by 
ore dressing methods, thermal beneficiation of Mn and Cr 
ores, recovery of V2Os from titaniferrous magnetite ores, low 
shaft furnace, L-D process for steel making, hot dip aluminiz- 
ing, refractories, electrolytic production of Mn and Mn0Oz, 
and other research investigations and operations are described. 


Italy. Development of Research in Italian Iron and Steel In- 
dustry, A.SCORTECCI. Iron & Coal Trades Rev v 180 n 4795 
June 10 1960 p 1313-17. Scope and activities of Finsider Iron & 
Steel Institute, Breda Institute and other research and testing 
laboratories ; research expenditure; work within research com- 
mittee of ECSC high authority; technical research by Italian 
Iron & Steel Assn ASSIDER. 

Sweden. Laboratorium for institutionen for jarnets bearbetning 
och behandling vid Kungl. Tekniska Hogskolan, G.WALL- 
QUIST. Jernkontorets Annaler v 143 n 11 1959 p 701-24. 
Laboratory of institution for working and treating of steel at 
Royal Institute of Technology in Stockholm; description of 
electric equipment, heating and heat treating furnaces, ex- 
perimental hot and cold rolling mills, hammers and _ presses, 
wire drawing bench, materials testing apparatus and control 
instruments; list given of more important research projects 
carried out at institution. 


IRON AND STEEL SCRAP 
See also Machine Shop Practice—Chip Reclamation. 


Entwicklung von Schrottmengen und -preis in der Europaei- 
schen Gemeinschaft fuer Kohle und Stahl, W.A.GUELDNER. 
Stahl u BHisen v 80 n 2 Jan 21 1960 p 90-101. Supply and 
price of scrap in European Coal and Steel Community ; 
analysis of reasons for scrap shortage 1955-58; remedies ; 
comparison with conditions in United States. 


Iron and Steel Scrap in California and Nevada, G.C. 
BRANNER. US Bur Mines—Information Cir n 7973 1960 
89 p. Origin, collection, movement, and consumption of iron 
and steel scrap; data on demand and supply; economics of 
industry. 

IRON CASTINGS. See Cast Iron; Malleable Iron Castings. 
IRON CHROMIUM ALLOYS 


See also Cast Iron—Chromium Content; Chromium and 
Alloys; Galvanizing; Iron and Steel Metallography—Mar- 
tensite. 


Magnetic Susceptibilities of Jron-Chromium Alloys, M.M. 
NEWMANN, K.W.H.STEVENS. Phys Soc—Proc v 74 n 477 
pt 3 Sept 1959 p 290-6. Measurements are reported on mag- 
netic and other properties of alloys of Cr having small 
quantities of Fe; results show that Fe atom carries moment 
of 28, however, it was found that moments are freely orient- 
able in matrix of Cr, which is presumably antiferromagnetic ; 
implications of this discussed and further experiments are 
suggested. 


Measurement of Kirkendall Effect in Iron-Chromium Sys- 
tem, H.W.PAXTON, E.J.PASIERB. Met Soe of AIME—Trans 
v 218 n 5 Oct 1960 p 794-6. Movement of markers originally 
at interface between l-in. sq sections of pure Cr and outer 
slabs of 30 Cr-70 Fe alloy was followed as function of time 
at temperatures from 1150 to 1425 C, in Kanthal-wound fur- 
nace; interest of experiments described consists in showing 
some non-ring mechanism in Fe-C alloys around equiatomic 
composition. 


Corrosion. High-Temperature Oxidation of Iron-Chromium 
Binary Alloys in Water Vapor, C.T.FUJII, R.A.MEUSSNER. 
Report of NRL Progress Sept 1960 p 138-15. Results for 
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IRON CHROMIUM ALLOYS—Corrosion—Continued 


alloys containing up to 15% chromium show that oxidation 
products are similar for all of alloys, and that rate of oxida- 
tion is almost independent of chromium content and nearly 
identical to that of unalloyed iron. 


IRON CHROMIUM ALUMINUM ALLOYS. See Electric Heat- 
ing Elements. 


IRON CHROMIUM NICKEL ALLOYS. See Electroplating ; Iron 
and Steel Metallography—Specimen Preparation. 


IRON COBALT ALLOYS 
See also Magnetic Materials. 


Magnetic Anisotropy and Magnetostriction of Ordered and 
Disordered Cobalt-Iron Alloys, R.C.HALL. Met Soc of AIME 
—Trans v 218 n 2 Apr 1960 p 267-70. Magnetostriction of 
single erystals of alloys between 25 and 59 wt % Co in Fe 
is large and positive for all alloys in both disordered and 
ordered states; magnetic anisotropy becomes zero near 41% 
Co for disordered state; ordering shifts zero-anisotropy com- 
position to about 50% Co. 


Recovery and Recrystallization of Ordering Alloys. Fe-Co, 
M.M.BORODKINA, E.I.DETALF, Ya.P.SELISSKII. Physics 
of Metals & Metallography v 7 n 2 1959 p 50-60. English 
translation of article indexed in Engineering Index 1959 p 
678 from Fizika Metalloy i Metallovedenie Feb 1959. 


IRON DEPOSITS 
See also Iron Mines and Mining; Ore Deposits—Theory. 


Africa. Le gisement de fer de Tindouf (Gara Djebilet), R. 
MICHEL, L.CLARIOND. Annales des Mines n 1 Jan 1960 p 
1-17. Iron ore deposit at Tindouf (Gara Djebilet) ; iron bear- 
ing formation exceeds 100 ft in many places and has high 
magnetite content; despite drawback of unfavorable geo- 
graphical location, large-scale working, under favorable con- 
ditions for open-cast extraction, fully justifies efforts; average 
iron content in three ore beds is 57.7%. English summary. 


Canada. Iron Deposits in Western Canada, C.P.GRAVENOR. 
Western Miner & Oil Rev v 33 n 1 Jan 1960 p 30-40. Eco- 
nomically important deposits of British Columbia are con- 
fined to coastal islands and are all of magnetite variety; in 
Alberta Burmis deposit is beach placer and Clear Hills is 
chemical deposit; in Saskatchewan and Manitoba known iron 
deposits are Precambrian banded iron formations; Peace River 
and Choicleland deposits offer large enough reserves to 
assure long term supply; individual deposits and location ; 
chemical analyses. 


China. Zhelezo-margantsevoe mestorozhdenie Vafanzy (KNR), 
F.De-LYAN (FAN DE-LYAN). Geologiya Rudnkyh Mestorozh- 
denii n 4 July-Aug 1959 p 78-89, 4 plates. Iron-manganese 
deposit Vafanzy; deposit is sedimentary and of Precambrian 
age; structure, texture, and mineral composition of primary 
manganite and ferrous rhodochrosite ores, contact-meta- 
morphie braunite and_ siliceous-oxide ores, and oxidized 
pyrolusite and vernadite-goethite-hydrogoethite ores. 


Colorado. Cebolla Creek Titaniferous Iron Deposits, Gunnison 
County, Colo, C.K.ROSE, S.S.SHANNON, Jr. US Bur Mines 
—-Report Investigations n 5679 1960 30 p. Concentrations of 
magnetite and perovskite are localized along fractures in 
pyroxenite stock; iron is present in ilmenite bearing magne- 
tite; perovskite is chief titanium mineral in magnetite-rich 
and augite-rich types, and sphene is principal titanium 
mineral in placer material; most of magnetite in these 
samples was recoverable by dry magnetic methods; concen- 
trates, which assayed 48 to 60% iron contain 6 to 14% TiOsz. 


East Germany. Die Untersuchung ordovizischer Hisenerze ete, 
R.HUTH. Neue Huette v 4 n 11 Nov 1959 p 642-51. Investiga- 
tion of Ordovician iron ores in foreland of Thuringian Forest 
(Saalfeld-Rudolstadt area); report of geological explorations 
for Lower Silurian chamoisite iron ore occurrences under 
younger cap rock; results obtained so far are of greater 
interest from scientific standpoint than for practical purpose 
of finding ore for East Germany’s Max-Huette. 

France. Contribution 4 l]’étude du minerai de fer de May- 
sur-Orne (Calvados), G.COURTY. Société Géologique de 
France—Bul Ser 7 v 1 n 5 Apr 1960 p 500-10. Contribution 
to study of iron ore of May-sur-Orne (Calvados) ; lower part 
of ore bed consists of siderite with some chlorite replaced by 
siderite; siderite is overlain by hematite; upper part of ore 
bed consists of alternating different ore facies; conditions of 
sedimentation considered in terms of Eh and pH. 


Labrador. Iron Deposits of Wabush Lake, Labrador, R.D. 
MacDONALD. Min Eng v 12 n 10 Oct 1960 p 1098-1102. 
Iron formation is considered to be southern, but more highly 
metamorphosed, extension of iron formation of lLabrador- 
Ungava Trough; Wabush iron formation lies within sequence 
of metamorphosed sedimentary rocks; formation included all 
iron-oxide, iron-silicate and iron-carbonate rocks, and certain 
amphibole-pyroxene schists and gneisses that lie strati- 
graphically within iron members; methods and results of 
exploration. 


Minnesota. Lithologie Classification of Taconite From Type 
Locality, J.N.SGUNDERSEN. Economic Geology v 55 n 8 
May 1960 p 5638-73. Biwabik iron formation in Eastern Mesabi 
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district consists of interbedded strata of two fundamental or 
basic types, namely massive and thinly bedded ; most sig- 
nificant difference between various taconite rock types is 
merely relative abundance and mineralogy of these two types 
of strata; five general groups of taconite are proposed. 


Stratigraphy of Eastern Mesabi District, Minnesota, J.N. 
GUNDERSEN. Economie Geology v 55 n 5 Aug 1960 p 
1004-29. Animikie group of sediments were intruded by small 
diabase bodies and Duluth gabbro; stratigraphic framework 
upon which generalized distribution of minerals of meta- 
morphosed Biwabik iron-formation can be presented. 


Nevada. Southern Pacifie’s Geologists Find 132,000,000 Tons 


Low Grade Iron Ore, L.B.WRIGHT. Min World AY, 22 n 8 
Mar 1960 p 26-31. Eight major deposits of magnetite in area 
southeast of Lovelock; geological mapping, geophysical pros- 
pecting and diamond drilling has indicated low-grade dis- 
seminated extensions of high-grade direct shipping ore; 
chances for developing several additional and similar grade 
deposits by diamond drilling are believed to be excellent; 
metallurgical tests show that material yields 67% iron con- 
centrate; ore deposits occur in massive veinlike blocks in 
metavoleanics and diorite. 


Peru. See Boreholes—Exploratory. 
Quebec. Composition and Age of Temiscamie Iron-Formation, 


Mistassini Territory, Quebec, Canada, T.T.QUIRKE, Jr, S.S. 
GOLDICH, H.W.KRUEGER. Economic Geology v 55 n 2 
Mar-Apr 1960 p 3811-26. Formation is 700 ft thick and is 
divided into six members on basis of lithology; principal iron 
bearing minerals are siderite, magnetite, hematite and iron 
silicates; formation has been correlated with iron formation 
of Labrador trough; results of radioactivity dating are in- 
conclusive but indicate possibility of Temiscamie iron forma- 
tion being younger than Huronian iron formations of Lake 
Superior. 


Compositional Characteristics and Equilibrium Relations in 
Mineral Assemblages of Metamorphosed Iron Formation, R.F. 
MUELLER. Am J Science v 258 n 7 Summer 1960 p 449-97. 
Iron formation is located in east-central Quebec and probably 
is equivalent of sediments of Labrador trough; mineral 
assemblages are composed of quartz, tale, actinolite, Capy- 
roxene, cummingtonite, magnetite, hematite, calcite, and 
dolomite; distributions of elements among coexisting minerals 
may be interpreted in terms of thermodynamic theory. 


Soviet Union. Glubinnye zony okisleniya vy porodakh Krivorozh- 


skogo basseina. Ya.N.BELEVTSEV, Yu.M.EPATKO, A.I. 
STRYGIN. Sovetskaya Geologiya v 2 n 11 Nov 1959 p 110-23. 
Deep-seated zones of oxidation in rocks of Krivoi Rog basin ; 
rocks of middle series are altered to depth of 1300-1500 m 
below surface; supergene processes in some places resulted 
in partion of new ore bodies at expense of jaspilites and 
schists. 


Krasnokamenskaya gruppa mestorozhdenii i ee znachenie 
dlya tret’ei metallurgicheskoi bazy SSSR, G.B.CHERNYSHEV. 
Razvedka i Okhrana Nedr v 25 n 8 Aug 1959 p 1-8. Kras- 
nokamenskoe group of deposits and its importance for third 
metallurgical base of Soviet Union; area is located in Kras- 
noyarsk region; reserves of magnetite ore over 400 million 
tons; iron deposits all associated with Paleozoic rocks and 


are result of contact metasomatic and consecutive hydro- 
thermal processes. 


O vozmozhnom uchastii orogovikovannykh diabazov i gib- 
ridnykh dioritov y obrazovanii magnetitovykh rud na gore 
Malyi Kuibas, E.I.KAMINSKAYA. Geologiya Rudnykh Mes- 
torozhdenii n 8 May-June 1960 p 71-6. Possible participation 
of silicified diabases and hybridized diorites in formation of 
magnetite ores of Malyi Kuibas Mountain; process of ore 
formation is related to interaction of granite magma with 
basic rocks of roof (porphyrite, diabase, gabbro-diabase). 


Opyt ispol’zovaniya osobennostei soputstvuyushchei minera- 
lizatsii v kachestve indikatora strukturnogo kontrolya orude- 
neniya, A.I.LPUKHAREV. Sovetskaya Geologiya v 3 n 6 June 
1960 p 41-55. Attempt to use specific features of associated 
mineralization as guide to structural control of mineraliza- 
tion; laws governing structural-lithological control of graniti- 
zation processes and post magmatic phenomena of magnesial 
metasomatism, magnetic mineralization and tourmalinization 
in ore fields of Southern Yakutian magnetite deposits ; mag- 
netite occurrences have magnesial-skarn composition. 


Osobennosti raspredeleniya elementoy primesei v komplek- 
snykh magnetitovykh rudakh nekotorykh kontaktovo-meta- 
somaticheskikh mestorozhdenii, M.A.KARASIK. Razvedka i 
Okhrana Nedr v 25 n 9 Sept 1959 p 1-8. Peculiarities of 
distribution of minor amounts of elements in complex magne- 
tite ores: of some contact-metasomatic deposits; study of 
quantitative distribution of minor amounts of elements is of 
genetic importance and helps in developing system of sam- 


pling, calculation of reserves, mining, and ore treatment; case 
histories from Urals. 


Osobennosti stroeniya rudnykh zalezhei Kerchenskogo 
mestorozhdeniya i zakonomernosti raspredeleniya v nikh 
zheleza i margantsa, A.U.LITVINENKO. Geologiya Rudnykh 


Spain. 


Tasmania. 


Theory. 


United States. 


West Germany. 
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Mestorozhdenii n 4 July-Aug 1959 p 37-64. Structural features 
of ore bodies of Kerch deposit and regularities of iron and 
manganese distribution in these bodies; distribution pattern of 
elements within ore bodies is used to reconstruct conditions 
of ore deposition. 


Proiskhozhdenie arkheiskikh zheleznykh rud Yuzhnoi Yakutii, 
D.P.SERDYUCHENKO. Akademiya Nauk SSSR, Izvestiya 
Seriya Geologicheskaya v 24 n 8 Aug 1959 p 34-49. Origin of 
Archean iron ores of southern Yakutia; magnetite ores are 
associated with metamorphic sedimentary complex of gneisses 
and schists; ores are associated with definite stratigraphic 
horizon, which may be followed tens of kilometers along 
strike; alteration of formation due to metasomatie processes. 


Raznovidnosti bogatykh martitovykh rud_ severnoi chasti 
Saksaganskoi polosy vy Krivom Roge, V.M.KRAVCHENKO. 
Sovetskaya Geologiya v 3 n 5 May 1960 p 14-31. Varieties of 
martite ore of northern part of Saksagan ore field in Krivoi 
Rog; geological conditions of distribution of solid martite 
ores and interrelations of individual varieties enclosing fer- 
ruginous quartzites, and porous martite ores; porous ores 
are developed from solid ores; increase in quantity of solid 
martite ores with depth is expected. 


Le gisement de fer du Marquesado (Espagne) et ses 
methodes d’exploitation, G.ROZIERE. Revue de _ 1’Industrie 
Minérale v 41 n 11 Nov 1959 p 897-928. Iron deposit of 
Marquesado (Spain) and methods of mining; metasomatic 
mineralization associated with Paleozoic slightly meta- 
morphosed limestone; average iron ore contains 54.05% iron, 
1.73% manganese, 0.022 sulphur, 0.017 phosphorus, and 
traces of Zn, Cu, Ni, Co, Pb, and As; mining involves 
open pit and underground operations. 


Le minerai de fer en Espagne, L.L.de HOYOS. Revue de 
lVIndustrie Minérale v 41 n 11 Nov 1959 p 929-32. Iron ore 
in Spain; data on reserves by metallogenic provinces, total 
for entire country being 868 million tons; total output in 
1957 was 5,240,427 tons. 


Magnetite Deposits at Tenth Legion, Comstock 
District, T.D.HUGHES. Tasmania. Dept Mines—Tech Reports 
n 3 1958-1959 p 42-54, 1 map. Deposits are located in Western 
Tasmania; country rocks are quartzites and argillites; iron 
in form of magnetite is considered to be derived from 
Cambrian basic intrusion; average of 8 samples show 
0.02% sulphur; deposits are small and taken overall are of 
low grade; however, magnetite may be easily separated from 
country rock. 

Genesis of Marine Sedimentary Iron Ores, H.BOR- 
CHERT. Instn Min & Met—Trans v 69 pt 6 1959-60 Mar 
1960 p 261-79, (discussion) pt 9 June p 530-9. Mobilization 
and precipitation of iron must have been effected within 
oceans; emphasis is placed on existence of COz zone at 
moderate depths in ocean wherein abundant iron is dissolved, 
later to be precipitated mainly in oxygenated shallow waters 
as limonite ooliths or clay ironstones, and partly in deep 
waters of H2S zone as chamosite. 

Iron-Ore Resources of United States, Including 
Alaska and Puerto Rico, 1955, M.S.CARR, C.E.DUTTON. US 
Geo! Survey—Bul n 1082-C 1959 p 61-134, map. Consumption 
and principal sources of iron ore, and geographic pattern of 
iron and steel industry; details on deposits by regions. 
Geologie der Hisenerzlagerstaette von Staff- 
horst-Schwafoerden, H.GRUSS. Stahl u Hisen v 80 n 22 
Oct 27 1960 p 1449-52. Geology of iron ore deposit at Staff- 
horst-Schwafoerden; stratigraphy of ore bed; mineral compo- 
sition of ores and their genesis; deposit contains about 450 
million tons of proved reserves with 38% Fe, 5% CaO, 7% 
SiOz, and 21% Co2-+ H20. 

Salzgitter Brown Iron Ores Basis for Second Ruhr, J.B. 
HUTTL. Eng & Min J v 160 n 11 Nov 1959 p 82-6. Salzgitter 
deposits are fourth largest source of iron ore in Europe ; 
limonite deposits are of variable composition; ore is  up- 
graded by wet mechanical process; production averages 25,000 
tons per day; block-caving method is_ used for mining ; 
chemical composition of Cretaceous ores in Salzgitter region. 

Untersuchung der Roteisenerze in der Hifel, E.SSCHUBERT, 
H.BAYER, E.SCHWARZ. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 12 n 11 Nov 1959 p 531-7, (discussion) v 13 n 4 
Apr 1960 p 170-4. Investigation of hematite ores in Eifel ; 
occurrence of iron ore in Lower and Middle Devonian, and in 
Triassic formations; microscopic study of ore; evaluation of 
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extremely sensitive strain gages, and special testing methods, 
engineers at Bendix-Westinghouse demonstrated 90% reduc- 
tion in residual stress of cast iron compressor crankcases by 
standard stress relieving operation, from 16,000 psi of as-cast 
condition, to 1500 psi; description of method and equipment. 


Design of Castings for Production, J.B.McINTYRE. BCIRA 
J v 8 n 3 May 1960 p 393-7. Suitable approach to castings 
design outlined; consultation between designer and foundry- 
man is urged, and many important difficulties likely to be 
encountered are discussed. 

Die Behandlung von Gusseisenschmelzen mit Ultraschall, A. 
KOLORZ. Giesserei v 47 n 17 Aug 25 1960 p 447-51. Treat- 
ment of cast iron melts with ultrasonics; comparison of 
tensile strength, Brinell hardness, transverse strength, and 
character of graphite of cast irons of different composition, 
with or without ultrasonic treatment of melt either before 
pouring or during solidification ; treatment before pouring had 
no effect on properties but seemed to accelerate solution of 
additions to melt; treatment during solidification increased 
strength slightly. 


Mechanised Iron Foundry. Mass Production v 36 n 9 Sept 
1960 p 94-8. Two Birlefeo coreless induction melting furnaces 
are installed at Austin Hopkinson, Audenshaw, Great Britain, 
and used for melting iron and steel scrap for production of 
castings for mining equipment components; rated at 450 kw, 
furnaces have nominal capacities of 30 cwt; layout of molding 
section, details of conveyor track, turning tables, pallet and 
pattern arrangements. 

Zerstoerungsfreie Qualitaetskontrolle von Gusseisenwerk- 
stuecken durch Bestimmung der Ultraschalldaempfung, G. 
BIERWIRTH. Giesserei v 47 n 4 Feb 25 1960 p 94-8. Non- 
destructive quality control of iron castings by determining 
damping of supersonic waves; report of 2-yr experience in 
supervising production of series-cast brake drums; _ im- 
portance of choice of frequency; relation between supersonic 
damping and properties of cast iron; organization of tests. 

Carbon Dioxide Process. See Foundry Practice—Carbon Dioxide 
Process. 

Centrifugal Casting. See Pipe, Cast Iron—Manufacture. 

Dust Control. See Foundries—Dust Control. 

Gating and Feeding. Gating and Risering of Ductile Iron. 
Modern Castings v 38 n 3 Sept 1960 p 103-11. Panel discussion 
covers: Ductile Iron Composition Effect on Gating and Riser- 
ing Characteristics, J.A.DAVIS, 103-5; Green Sand Ductile 
Iron Castings Gating and Risering, J.C.McCARTNEY, 105-6; 
Gating and Risering Ductile Iron Castings Poured in Dry 
Sand Molds, D.M.MARSH, 106-10; Shell Molded Ductile Iron 
Castings Gating and Risering for Vertical Pouring, H.O. 
MERIWETHER, 110-11. 

Gating of Ductile Iron Castings, R.W.WHITE. Foundry v 
88 n 2 Feb 1960 p 101-7. Fundamental characteristics of 
ductile iron; three steps in designing gating system; pouring 
speeds; positive pressure and reversed choke gating systems 
successfully used in producing clean castings; incorporating 
gating system into mold. 

Molding. See Foundry Practice—Molding. 

Vacuum Process. See Cast Iron. 

IRON GEOLOGY. See Iron Deposits; Iron Mines and Mining. 

IRON INDUSTRY. See Iron and Steel Industry. 

IRON MANGANESE ALLOYS 

Heats of Formation of Iron-Manganese Alloys, W.B.KEN- 
DALL, R.HULTGREN. Am Soc Metals—Preprint n 190 for 
meeting Oct 17-21 1960 7 p. Heats of formation of four 
y-phase Fe-Mn alloys, containing 22.83, 30.38, 38.80 and 48.80 
at. % Mn respectively, have been measured at 298.15 K; re- 
cent heat content measurements used to extrapolate results 
to 1400 K at which temperature alloys as well as pure com- 
ponent metals have fee crystal structures. 

IRON MANGANESE DEPOSITS. See Iron Deposits—China. 

IRON METALLOGRAPHY. See Iron and Steel Metallography. 

IRON METALLURGY. See Iron and Steel Metallurgy. 

IRON MINERALS. See Iron Deposits. 

IRON MINES AND MINING 


See also Iron and Steel Industry; Iron Deposits; Iron Ore 
Treatment. 


deposits from economic point of view. 
IRON FILMS. See Films—Metallic. 
IRON FOUNDRIES. See Foundries; Iron Foundry Practice; 
Malleable Iron Foundry Practice. 
IRON FOUNDRY PRACTICE 
See also Automobile Manufacture—Foundry Practice ; Cast 
Iron; Cupola Practice; Cupolas; Diesel Engines—Manufac- 
ture; Enameling; Foundry Practice; Furnaces, Melting ; In- 
got Molds; Ladles; Machine Tools—Manufacture ; Materials 
Handling—Foundries; Sand, Foundry. ‘ 
Are Stress-Relieved Castings Worth Extra Cost? E.W.P. 
SMITH. Tron Age v 184 n 23 Dec 3 1959 p 116-17. By use of 


Accident Prevention. See also Mines and Mining—Accident 


Prevention. 


Les progres des mines de fer de |’Hst en matiére de sécurite. 
Annales des Mines Mar 1959 p 161-72. Progress in mines of 
East in field of accident prevention; advances made in safety 
measures in iron mines of Eastern France since 1945; 
progress achieved is reflected in reduction in accident rate; 
importance of human element in accident prevention. 


Brazil. Brazilian Iron Ore in 1959. Min J v 254 n 6509 May 
20 1960 p 579-80. With increased demand for iron ore, ship- 
ments from two major Brazilian ports increased by 45% 
between 1958 and 1959; all types of iron ore from Itabira 
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IRON MINES AND MINING—Brazil—Continued 


mines expected to reach 4.5 million tons in 1960; government 
is increasing facilities for transporting and handling extra 
load; 1959 export figures; proposed development, export and 
production plans for 1960. 


British Columbia. Iron Mining on Texada Island, F.H. 
STEPHENS. Western Miner & Oil Rev v 33 n 8 Aug 1960 
p 28-34. Magnetite ore has replaced limestone under varying 
structural conditions; concentrate averages 65% iron and 
0.08% copper; gold and silver occur in minor amounts; 
geophysical exploration has revealed new ore bodies which 
are expected to provide mill feed for many years; sulphides 
are removed in 16 rougher flotation machines as bulk sul- 
phide concentrate. 


California. Large Truck Haulage at Eagle Mountain Mine, 
M.J.HUGHES. Min Congress J v 46 n 5 May 1960 p 44-6. Tron 
ore occurs in series of over 60 orebodies in mineralized zone 
in metamorphic rocks; stripping ratio is 3.2 ton of waste 
to one ton of ore; experience has shown that large trucks, 
when teamed with large shovels, reduce costs and increase 
efficiency; 12 64-ton semitrailer end dump trucks have re- 
placed 22 and 15 ton units. 

Chile. Santa Fe Plans Major New Iron Ore Development. Min 
World v 22 n 6 May 1960 p 41. Santa Fe is Chile’s largest 
iron ore producer and estimated 1960 production is 3 million 
tons; development of El Laco deposit, with reserves of 3 
billion tons now planned; preliminary studies have indicated 
need for fullscale mechanization program in order to bring 
potential project to production; other properties are being 
drastically modernized and mechanized, including 600 tph 
crushing and screening plant and 7144 mi overland conveyor. 


Drilling. See Drilling, Diamond. 
France. See Iron Mines and Mining—Accident Prevention. 


Goa. Eisenerzbergbau in Goa, N.DEKOWSKI. Zeit fuer Erz- 
bergbau u Metallhuettenwesen v 13 n 8 Aug 1960 p 373-81. 
Iron mining in Goa; mining of residual iron ore of lateritic 
type formed due to weathering of banded ferruginous forma- 
tions and erystalline rocks. 

Labrador. Labrador Mines Yield Direct-Shipping Ores, J.B. 
STUBBINS. Excavating Engr v 54 n 4 Apr 1960 p 12-22. 
Development of mining industry for 15 million tons yearly 
production in remote northern regions; project includes 360-mi 
railroad, port facilities, two hydroelectric power plants, and 
new town called Schefferville; 400 sq mi iron deposit is of 
high grade and does not need any pretreatment; methods of 
open pit mining, blasting, and primary crushing; maintenance 
methods against arctic cold. 

Ungava Project, C.E.WHITE. Western Miner & Oil Rev v 
82 n 11 Nov 1959 p 48-50, 52, 54, 56. Iron belt extends from 
Mt Reed, 200 mi south of Schefferville, to vicinity of Hudson 
Strait, total distance of 600 mi; Labrador Trough is elon- 
gated geosynclinal basin, located in Archean Complex; 
Sokoman iron formation occurs in lower part of sedimentary 
series; iron ore reserves, mining, and treatment of Ungava 
ore; annual capacity of plant is 1,000,000 tons of concen- 
trate. 


Michigan. Instrumentation and Controls in Underground Min- 
ing, C.ANDERSON. Minnesota. Univ Center for Continuation 
Study Jan 1959 p 60-7. Practices in iron ore mines of 
Menominee Range in Michigan; pumping operation; electrical 
systems; primary ventilation plants; automatic hoisting with 
friction drive hoists; ore and cage hoist data; electrically 
operated primary breakers replace manually operated; rec- 
tifiers replace motor generator sets and rotary converters. 


Mining Methods and Costs, Greenwood Mine, Ishpeming, 
Mich, R.C.ANNEAR, W.A.COLE. US Bur Mines—Information 
Cir n 7971 1960 36 p. Operation reflects achievement in ex- 
ploiting small orebodies laying beneath 200 ft overburden of 
glacial drift, which is partly water bearing; deposit contained 
2,000,000 tons of ore, 80% of which was in lump form, for 
open hearth production of steel; principal mining methods 
employed are sublevel and shrinkage stoping; percentaged 
mining costs for entire year 1957, performance records in 
units of labor, power, and supplies. 


Minnesota. Mining Directory, 1960, H.H.WADE, M.R.ALM. 
Minn Univ—Mines Experiment Station May 1960 283 p. 
Location, tonnage and ownership of mining properties and 
interests ; general statistics concerning iron ore industry ; maps 
of mining districts with list of reserve properties and key to 
maps. 

Missouri. Methods and Costs of Producing Brown Iron Ore 
at Two Small Southern Missouri Mines, H.D.KLINE. US 
Bur Mines—Information Cir n 7983 1960 18 p. Both operations 
are open pit mines from which crude ore was-upgraded by 
washing and hand sorting to produce ore of grade and quality 
suitable for sale. 


Ontario. See also Dredging. 


Another Deposit Readied in Steep Rock. Eng & Min J v 
161 n 6 June 1960 p 114. In order to start mining operations 
of high grade iron ore deposit from below silt bed, two 36-in. 
dredges have worked 5 yr to remove 160 million ecu yd of 
silt; other requirements were construction of dams, spillways, 


IRON MINES AND MINING—Continued 
settling basins, 5 mi railroad spur, conveyer, crushing station, 
loading plant and underground shaft; production of ore ex- 
pected to be 3,000,000 tons per annum. 


Peru. Open Pit Iron Ore at Acari Will Soon be Supplemented 
by New Underground Mine. Min World v 22 n 6 May 1960 p 
40. Ore occurs as magnetite in series of persistent, isolated, 
steep-dipping veins in dioritic rocks; width varies from 20 
to 100 ft and generally continues for 3000 ft along strike; 
one of veins will be mined by underground method; others 
will be open pit; ore is beneficiated at mine and plant has 
capacity of 500 tph; ore is produced by open pit mining at 
rate of 110,000 tons/mo. 

Quebec. Hewing Iron Mine Out of Wilderness, E.LeBOURDAIS. 
Compressed Air Mag v 65 n 9 Sept 1960 p 11-14. New iron 
ore mine of Iron Ore Co of Canada, Port Cartier, will be 
used for exploitation of 200 million tons of ore deposit; open 
pit mining is planned to 1000 ft depth; drilling and earth- 
moving operations and equipment used; difficulties caused 
by subarctic conditions; US Steel’s low temperature resistant 
T-1 steel is being used in equipment; explosives are supplied 
in small cylindrical containers, to prevent them from taking 
other shapes when freezing. 


South America. Iron Ore Industry is Young, Vigorous and 
Growing Fast, S.ANDERSON, H.T.RENO. Min World v 22 n 
6 May 1960 p 32-5. Brazil has largest reserves, most of 
which are located in Minas Gerais, where they are estimated 
16 billion tons of 50-60% iron ore and 385 billion tons of 
30% potential ore; Brazil produced 5.2 million tons of high 
grade ore in 1958; Venezuela ranks second with reserves of 
4 billion tons and current production 18 million tons/yr from 
El Pao and Cerro Bolivar; Chile’s iron industry is rapidly 
growing, Peru has been only partially prospected. 


Spain. Marquesado—Spain’s Largest Iron Mine. J.B.HUTTL. 
Eng & Min J v 160 n 12 Dee 1959 p 96-9. Orebodies occur in 
limestone domes, covered by Piedmont Gravel; hematite 
averaging 54% iron is result of substitution of Triassic lime- 
stone by mineralizing agents; local geology presents water 
problem; overburden is mined by shovels; drainage is com- 
pleted by 7 km tunnel below water table; production in 1959 
was 500,000 tons, of which 130,000 tons came from under- 
ground mine. 


Sweden. New Service System for Underground Operations at 
Kiruna, P.JONASON. Min & Quarry Eng v 26 n 8 Aug 1960 
p 339-42. To facilitate underground transport, especially when 
total production comes from underground, new system will 
be introduced which provides separate transportation for 
personnel and material; system will use trackless system of 
inclines and horizontal service levels giving direct access to 
underground installations, service shops and working faces 
from surface installations. 


Venezuela. New Production Record Set by Orinoco at World’s 
Largest High Grade Iron Ore Mine. Min World v 22 n 6 May 
1960 p 38-40. Cerro Bolivar production was 14.5 million metric 
tons of iron ore in 1959 making it largest producer in South 
America; development required dredging of river routes, con- 
struction of port facilities, two cities, 90 mi highway and 90 
mi railway; most of ore is hauled downhill in 90-ton cars 
which traverse 7 mi, 3.1% grade; ore cars are equipped with 
special air brakes that can be charged at same time brakes 
are applied. 


Ventilation. See Mine Ventilation. 


West Germany. Massnahmen zur Rationalisierung im Sieger- 
laender Erzbergbau, G.SCHROEDER. Stahl u Eisen v 80 n 
10 May 12 1960 p 652-9. Steps in rationalization of iron ore 
mining in Siegerland ; review of developments since 1953, when 
cooperative working and mechanization were introduced in dis- 
trict S and SW of Siegen. 


Rationalisierungsmassnahmen im Untertagebetrieb der Hi- 
senerzgrube Wohlverwahrt-Nammen durch den Hinsatz gleis- 
loser Lade- und Foerdermittel, O.HAHN. Zeit fuer Erzbergbau 
u Metallhuettenwesen v 13 n 1 Jan 1960 p 18-21. Rationalizing 
measures in underground workings of Wohlverwahrt-Nammen 
iron mine through introduction of trackless loaders and trans- 
portation ; development of sublevel and transportation between 
levels; exhaust gases and problem of ventilation. 


ia <p MOLYBDENUM ALLOYS. See Iron Nickel Molybdenum 
oys. 


IRON NICKEL ALLOYS 


See also Aircraft Materials; Galvanizing; Iron and Steel 
Metallography ; Iron and Steel Metallography—Martensite ; 
Iron Nickel Molybdenum Alloys; Magnetic Amplifiers—Cores ; 
Magnetic Materials. ‘ 


Activity of Carbon in Iron-Nickel Alloys at 1000 G 
SMITH. Met Soc of AIME—Trans v 218 n 1 Feb 1960p 
62-4. Carbon content of 10 Fe-Ni alloys determined at four 
fixed activities of carbon by equilibration with each of four 
CO-COz atmospheres at 1000 C; carbon content decreases with 
increasing nickel content to about 72% Ni, then increases to 
100% Ni; this minimum solubility corresponding to maximum 
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activity (coefficient clearly cannot be explained in terms of 
simple “pseudochemical’” theory and serves to emphasize 
lack of any adequate theory of metallic solutions. 


Beobachtung des Curie-Punktes von Invar an Beugungsauf- 
nahmen mit Elektronenstrahlen, S.YAMAGUCHI. Zeit fuer 
Metallkunde v 51 n 8 Aug 1960 p 461-2. Observation of Curie 
temperature of Invar (36% Ni iron alloy) in electron diffrac- 
tion patterns; magnetic analysis of specimen; sudden change 
in Lorentz effect of specimen on electron beam is noticeable 
in diffraction pattern when, because of heating by electrons, 
temperature exceeds Curie point; method may be used to 
is wig temperature increase caused by electron bombard- 
ment. 


Hall Effect in Iron-Nickel Alloys Near Curie Point, N.V. 
BAZHANOVA. Physics of Metals & Metallography v 8 n 
3 1959 p 22-25. English translation of article indexed in 
Engineering Index 1959 p 682 from Fizika Metallov i Metal- 
lovedenie Sept 1959. 

Phase Relationships in Systems Fe-Pb-Ni, Fe-Ni-C(Sat) and 
Fe-Pb-Ni-C ; 1300 tp 1550 C, K.O.MILLER, J.F.ELLIOTT. Met 
Soe of AIME—Trans v 218 n 5 Oct 1960 p 900-10. Tempera- 
ture vs composition diagrams for Ni-Pb, Fe-Pb, Fe-Ni-Pb, 
and Ni-Pb-C systems are derived by employing various ap- 
proximations in conjunction with data; results are summarized 
for 1550 C in quaternary phase diagram of Fe-Ni-Pb-C system. 


Solubility of Carbon in Molten Iron-Nickel Alloys, R.G. 
WARD, J.A.WRIGHT. Iron & Steel Inst—J v 194 pt 3 Mar 
1960 p 304-6. Solubility of graphite in Fe-Ni alloys has been 
re-determined at 1350 C; deviations from ideal behavior are 
found and interpreted to indicate negative heat of mixing 
in liquid Fe-Ni alloys having maximum value at 75 at. %Ni; 
it Os suggested that short range ordering may be present in 
melts. 


Structure Changes and Anomalous Temperature Dependence 
of Magnetic Properties of Ni-Fe Alloys (50% Ni), M.V. 
DEKHTYAR, N.M.KAZANTSEVA. Physics of Metals & Me- 
tallography v 8 n 8 1959 p 84-7. English translation of 
article indexed in Engineering Index 1959 p 682 from 
Fizika Metallov i Metallovedenie Sept 1959. 

Struktura energeticheskogo spektra elektronov' splavov 
Fe-Cr, Fe-Cr-Ni, N.D.BORISOV, V.V.NEMOSHKALENKO. 
Fizika Metallov i Metallovedenie v 8 n 2 Aug 1959 p 
211-15. Electronic band spectra structure of Fe-Cr, Fe-Cr-Ni 
alloys; study of change in feature of K-line in X-ray spectrum 
under partial substitutions of chromium by nickel in iron- 
nickel alloy. 

Untersuchung thermodynamischer Groessen der martensiti- 
schen y@a -Umwandlung von LEisen-Nickel-Legierungen, HE. 
SCHEIL, W.NORMANN. Archiv fuer das Hisenhuettenwesen 
v 30 n 12 Dee 1959 p 751-4. Investigation of thermodynamic 
values of martensitic y@a transformation of iron nickel 
alloys; measuring of heat content of Fe-Ni alloys with 
0.25% Ni at 20-900 C; determination of heats of transforma- 
tion and calculation of free enthalpies; determination with 
specially built apparatus of effect of hydrostatic pressure on 
temperature of y-a@ transformation of 28% Ni alloy. 


IRON NICKEL ALUMINUM ALLOYS. See Magnets—Perman- 
ent; Magnets—Powdered Metal. 


IRON NICKEL FILMS. See Films—Magnetic. 
IRON NICKEL MOLYBDENUM ALLOYS 


Molybdenum Induced Modifications of Structural Trans- 
formations in Permalloy, Iu.S.AVRAAMOV, B.G.LIVSHITS, 
V.B.OSVENSKII. Acad Sciences USSR—Bul-Phys Series 
(English Translation) v 22 n 10 1958 p 1253-7 (Columbia Tech 
Translations, New York, NY). Structural transformations in 
Fe-Ni-Mo alloys is investigated, and critical temperature 
interval in which they occur is defined on basis of measure- 
ments of resistivity, hardness, and temperature dependences 
of internal friction and saturation magnetization. 


IRON NICKEL TITANIUM ALLOYS. See Metals and Alloys 
—Irradiation. 


IRON NITROGEN ALLOYS. See Iron and Steel Metallography. 


IRON ORE. See Iron and Steel Industry; Iron and Steel 
Metallurgy; Iron Deposits; Iron Ore Reduction; Iron Ore 
Treatment; Mineral Industry and Resources; Ore Deposits. 


IRON ORE REDUCTION 


See also Blast Furnace Practice; Blast Furnaces; Gases— 
Manufacture; Iron and Steel Metallurgy; Iron and Steel 
Plants; Iron and Steel Research; Iron Ore Sintering; Pig 
Iron—Manufacture; Slag; Sponge Iron. 


Control of Carbon Deposition in Iron Catalysed Decom- 
position of Carbon Monoxide, B.CHATTERJEE, P.P.DAS. 
Indian Inst Metals—Trans v 12 Dec 1959 p 359-62. Studies 
made of effect of solid inhibitors, such as mercuric chloride, 
potassium ferrocyanide, ferrous sulphide and sulphur in bring- 
ing about reduction of carbon deposition in iron-catalyzed 
decomposition of carbon monoxide; inhibition of carbon de- 
position is influenced by nature of poison; capacities of dif- 
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ferent inhibitors in reducing carbon deposition; sulphur was 
found to be very effective poison and can bring about total 
deactivation of catalyst at concentration as low as 0.25%. 


Die Sauerstoffabbaugeschwindigkeit bei der Reduktion von 
Eisenerzen etc, E.SSCHUERMANN, H.BEER, J.WILLEMS. 
Archiv fuer das Eisenhuettenwesen v 31 n 9 Sept 1960 p 
509-19. Rate of oxygen removal during reduction of iron ore 
by mixture of carbon monoxide, hydrogen, and nitrogen (41% 
CO, 3% Hz, 56% Nz); discussion of theory; determination, 
on Venezuela (hematite) and Kiruna (magnetite) ores, of 
effects of degree of reduction, flow rate, temperature, and 
lump size; conclusions concerning behavior of ores in blast 
furnace. 38 refs. 


Economic Aspects of Direct Reduction of Iron Ore in Illinois, 
W.H.VOSKULL, H.E.RISSER. Illinois. Min Inst—Proe Oct 
1959 p 50-65 (discussion) 65-7. Direct reduction of iron ore 
will not displace blast furnace but should supplement or 
complement ore reduction by blast furnaces; direct reduction 
plants will be developed in locations where small-scale local 
production is desired but coking coal is not available, or 
where costs are high; process may be used to increase 
capacity of plants to produce substitute for scrap iron. 


Ensayo Renn con minerales de hierro y carbones portugueses, 
L.de CASTRO e SOLLA, J.L.GUIMARAES DOS SANTOS. 
Instituto del Hierro y del Acero vy 13 n 63 Jan 1960 (Special 
issue) p 30-9. Report of tests conducted in 1958 in experi- 
mental Krupp-Renn furnace with Portuguese raw materials; 
it is concluded that hematites from Monecarvo are suitable for 
reduction in rotary furnace by Renn process. 


Gas Reactions Play Key Role In Iron-Pellet Reduction, J. 
HUEBLER. Iron Age v 186 n 12 Sept 22 1960 p 104-6. CO 
and Hz serve as reducing gases in direct reduction and 
magnetic roasting processes; Hz combines with O2 of iron 
oxide to form water vapor, and CO combines with Oz to form 
CO2; when performed at 1700 F, iron oxide ore is reduced to 
y-iron, which upon carburization is transformed to solid 
solution of C and y-iron; reaction kinetics and mechanisms 
in production of iron pellets through successive stages of re- 
duction of original hematite to magnetite and then to wustite 
is described. 


Gaseous Reduction of Fine Iron Ores, S.Y.EZZ, R.WILD. 
Iron & Steel Inst—J v 194 pt 2 Feb 1960 p 211-21. Reduc- 
tion by hydrogen of fine iron ore particles, sized between 50 
and 260 uw has been studied; particles have been reduced while 
suspended as dispersed cloud in reducing gas; influence on 
rate of reduction of particle size and shape, nature of ore 
and its porosity, temperature, and ore/gas ratio has been 
found. 

Gaseous Reduction of Fine Iron Ores in Fluidized State, 
S.Y.EZZ. Met Soc of AIME—Trans v 218 n 4 Aug 1960 p 
709-15. Quality and extent of fluidization of fine iron ore beds 
with gases investigated; factors affecting rate of reduction 
with He and sintering of partially reduced material were 
studied; trials to retard sintering by covering particle surface 
with nonsintering materials were successful. 

Graphical Technique for Multistaged Fluidized Bed Opera- 
tions as Applied to Iron-Ore Reduction, H.P.MEISSNER, F.C. 
SCHORA. Met Soc of AIME—Trans v 218 n 1 Feb 1960 p 
12-21. Method proposed for determination of performance of 
staged countercurrent system wherein reactions such as direct 
reduction of iron ores occur, is modification of McCabe-Thiele 
method used in distillation calculations; small scale operating 
data on iron reduction presented, and methods for incorporat- 
ing these data into graphical calculations included. 

“HyL” Sponge Iron Process, RLLAWRENCH, Jr. Brit Chem 
Eng v 5 n 3 Mar 1960 p 168-71. Process at 200 tpd plant of 
Hojalata Y Lamina, SA at Monterrey, Mexico, is batch process 
wherein lump ore is reduced in retort by hot, reformed natural 
gas; main plant sections are: pair of gas reforming furnaces 
and row of five reduction reactors; iron can be directly 
charged into electric steel making furnaces; features are low 
capital investment and operating costs. 

Iron Processes Bypass Blast Furnace. Can Chem Processing 
v 44 n 3 Mar 1960 p 55-7, 94-6. Development of direct reduc- 
tion processes, Strategic-Udy which reduces ore with carbon 
(cheap, steam plant grade coal) and HyL process which con- 
verts natural gas to Hz and CO to serve as reducing agents, 
to offset rising ore and fuel costs and to handle cheaper 
low grade ores and mixed ores; features of S-U process are 
rotary kiln and electric furnaces. 


Issledovanie vosstanovitel’nogo protsessa v sloe rudy, S.I. 
PRIVALOV, V.N.TIMOFEEV, B.A.BOKOVIKOV. Stal v 20 n 
1 Jan 1960 p 5-14; see also English translation in Stal in 
English n 1 Jan 1960 p 4-11. Reduction process in ore bed; 
investigation with hot model of reduction process of iron ore 
in stationary bed has yielded rate characteristics from which 
analytical calculation can be made of process factors under 
counter-current conditions of ore and gas; results of cal- 
culations have been verified on experimental installation. 


Kinetics of Hydrogen Reduction of Magnetite, J.M.QUETS, 


M.E.WADSWORTH, J.R.LEWIS. Met Soe of AIME—Trans v 
218 n 3 June 1960 p 545-50. In reduction of magnetite, 
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reaction was found to be surface controlled and directly 
proportional to hydrogen partial pressure at 400-1000 C; 
transition in mechanism occurred at 590 C; this has been 
attributed to change in slow step of reduction reaction result- 
ing from presence of stable wustite at higher temperatures ; 
below 590 C heat of activation for reduction was found to be 
14,700 cal per mole. 

Kinetiske fenomener ved rosting og reduksjon, T.ROSENK- 
VIST. Tidsskrift for Kjemi, Bergvesen og Metallurgi v 19 n 
6 Oct 15 1959 p 126-30. On basis of existing literature, kinetics 
of roasting and reduction processes, reduction mechanism of 
hematite with CO2, and influence of various factors on re- 
duction rates of iron ores, are discussed. 22 refs. (English 
summary). 

La situazione dei processi non tradizionali per la riduzione 
dei minerali di ferro, ASSCORTECCI, A.PALAZZI. Metallurgia 
Italiana v 52 n 5 May 1960 p 214-28; see also English transla- 
tion in Iron & Steel Inst—J v 195 pt 3 July 1960 p 267-78. 
Present state of non-traditional processes for reduction of iron 
ores; review presented concludes with statement that low 
shaft furnace seems at present only new process suitable for 
application. 53 refs. 


Les procédés de réduction directe, J.ASTIER. Revue de Mé- 
tallurgie v 57 n 3 Mar 1960 p 191-8. Processes for direct 
reduction of iron ore; review of processes and their applica- 
tion to ore of interest to French iron and steel industry. 
20 refs. 


Nu-Iron, Fluidized-Bed Reduction Process, T.F.REED, J.C. 
AGARWAL, E.H.SHIPLEY. J of Metals v 12 n 4 Apr 1960 p 
317-20; see also Iron & Coal Trades Rev v 181 n 4803 Aug 5 
1960 p 311-13. Experimental work conducted by US Steel 
Corp has shown its 2-stage iron ore reduction process utiliz- 
ing hydrogen to be technically feasible; thermodynamic con- 
siderations; process and pilot plant described; 2000-tpd 
Nu-Iron commercial plant designed is, for economic reasons, 
not yet in operation. 


ORCARB Process Provides High Prereduction in Production 
of Pig Iron (and Flexibility in Preparation of Charges). Indus 
Heating v 27 n 9 Sept 1960 p 1800-2, 1804, 1806, 1808, 1812. 
In pilot plant at Indianola, Pa, Swindell-Dressler Corp is 
developing iron ore directly into pig iron; steps involved in 
process are preparation of agglomerates, of ore, low tempera- 
ture coke and flux, high degree of prereduction in rotary kiln, 
and smelting in electric furnace; equipment and flow of ma- 
terials. 


Petrographische Einflussgroessen auf die Reduzierbarkeit 
von magmatischen Hisenerzen etc, HASCHENCK, A.KOENIGS. 
Archiv fuer das Hisenhuettenwesen v 31 n 4 Apr 1960 p 201-13. 
Petrographic factors affecting ease of reduction of magmatic 
iron ores (hematites and magnetites) ; attempt at establishing 
parallelism between crystal structures of iron oxides of ores 
and behavior of ores in carbon monoxide atmosphere; statisti- 
cal analysis of structure determinations on integration table; 
graphical evaluation of reduction phenomena on basis of CO2 
in waste gas. 31 refs. 


Producing Nickel-Bearing Iron from Cuban Ores in Batch 
Rotary Kiln, W.M.MAHAN. US Bur Mines—Report Investiga- 
tions n 5688 1960 21 p. Material in each batch passed through 
three stages: sponge metal, carburization, balling, and 
meltdown; tests showed that preheated air decreased fuel re- 
quirements, dust losses, and reducing agent, and increased 
capacity of kiln; material balance reveals that with 10% 
dust loss 78% of iron and 84% of nickel would be recovered 
in metal; iron product contains 3 to 7% nickel. 


Profits May Roll on Better Pellets. Chem Eng v 67 n 13 
June 27 1960 p 68, 70. Recovery of pig iron from fine ore; 
Orecarb process bonds high-volatile coal and fine ore particles 
in homogeneous pellets; intimate carbon-ore contact promotes 
high iron reduction (75-80%) in rotating kiln before pellets 
go to electric-are furnace for final smelting; present pilot 
plant produces 150 lb/hr of pig iron. 


Self-Agglomerating Fluidized-Bed Reduction, B.G.LANG- 
STON, F.M.STEPHENS, Jr. J of Metals v 12 n 4 Apr 1960 
p 312-16; see also Iron & Coal Trades Rey v 181 n 4802 July 
29 1960 p 243-6. Data obtained from experimental work on 
direct reduction of finely ground iron concentrates with hydro- 
gen has demonstrated mechanism which utilizes adhesive char- 
acteristics of particles in fluidized bed for production of ag- 
glomerated particles of controlled size. 


Untersuchungen an Hisenerzen mittels Differential-Thermo- 
Analyse, H.SCHENCK, M.NACKEN, H.KLEESCHULTE. 
Archiy fuer das Eisenhuettenwesen v 31 n 8 Aug 1960 p 451-8, 
Investigations on iron ores by differential thermal analysis, 
to gain insight into reactions, during heating, within individual 
ore constituents and between different constituents; results 
are expected to indicate mineralogical petrographical constitu- 
tion of ore and to assist in calculation of fuel consumption in 
smelting; description of apparatus and results. 30 refs. 


Untersuchungen ueber den KHinfluss von Gasschwingungen 
auf das Reduktionsverhalten von Eisenoxyden, H.SCHENCK 
J.CLOTH. Stahl u Eisen v 80 n 22 Oct 27 1960 p 1453-7. In- 
vestigations of effect of gas pulsation on reduction of iron 
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oxides; low-frequency as well as ultrasonic pulsation of gas 
increased reduction rate of dense ores; highest reduction rate 
of porous ores was obtained with medium and low frequencies ; 
discussion of possible industrial applications of findings. 


Untersuchungen ueber die katalytische Beeinflussung des 
Zerfalls von Kohlenmonoxyd, H.SCHENCK, W.MASCH- 
LANKA. Archiv fuer das Eisenhuettenwesen v 31 n 5 May 
1960 p 271-7. Investigation of role of catalyst in decomposi- 
tion of carbon monoxide; laboratory study of 2CO @C-+ CO:z 
reaction in presence of coke or coal in contact with iron 
oxides; it is shown that, in blast furnace, reaction depends 
on presence of metallic iron as catalyst, and on temperature, 
gas flow, and gas composition; traces of SO2 and HS gases 
rapidly and permanently stop reaction, other gases only while 
present. 21 refs. 


Verfahren zur Reduktion von Eisenerzen mit Gasen, E. 
WICKE. Chemie-Ingenieur-Technik v 32 n 38 Mar 1960 p 
185-90. Process for reduction of iron ores by gases; in recent 
years some new reduction processes (turbulent layer and static 
bed process) were developed for recovery of iron without 
blast furnace by reduction with gases, preferably using 
hydrogen; since conversion of reducing gas with single pass 
is small, recirculation or other economic application for 
waste gas is found, namely, CO-C-Iron process employing 
earbon precipitation and pre-reduction. 

Vliv stupne redukece na prubeh meknuti zeleznych rud, L. 
LEITNER, J.VLNATY, J.HALOUSEK. Hutnicke Listy v 14 
n 8 Aug 1959 p 659-67. Influence of reduction on progress 
of softening of iron ores; description of apparatus developed 
in Metallurgical Institute of Czechoslovak Academy of Sciences 
makes possible simultaneous observation of reduction and 
softening of iron ores. 


Will New Iron-Making Methods Cut Blast Furnace Opera- 
tions? G.J.McMANUS. Iron Age v 184 n 15 Oct 8 1959 p 
114-17. Review and description of new methods of iron 
production include (1) smelting in shaft furnaces, electric 
furnaces, electric furnaces with pre-reduction, and rotary 
kilns; (2) flash smelting; (3) direct reduction with gas 
reductant in shaft furnace, retort, and fluid bed; (4) direct 
reduction with solid reductant; new processes evaluated and 
compared as techniques competitive to conventional blast 
furnace operation; charts, photographs and other data. 


Zur Kinetik der Reduktion von Hisenerzen durch Wasserstoff 
und durch Wasserstoff-Methan-Gemische, B.ILSCHNER. 
Technische Mitteilungen Krupp v 17 n 6 Dee 1959 p 818-29. 
Kinetics of reduction of (hematite) iron ores by hydrogen and 
hydrogen methane mixtures at 800 C; importance of flow rate 
of gas; addition of up to 20% methane to hydrogen had 
negligible effect on kinetics; form and reactions of carbon 
formed by methane decomposition. 25 refs. 


Zur Metallurgie der Reduktionsverfahren im Drehrohrofen. 
Entwicklung eines Labordrehrohrofens, M.WAHLSTER. Tech- 
nische Mitteilungen Krupp v 17 n 6 Dee 1959 p 380-42. 
Metallurgy of ore reduction process in rotating cylindrical 
furnace; description and illustration of specially developed 
laboratory furnace; investigation of different German and 
foreign cores, fuels, and heating methods; change of particle 
size during reduction; microscopic study of structural changes. 


IRON ORE ROASTING. See Ore Roasting. 
IRON ORE SINTERING 


See also Blast Furnace Practice; Iron Ore Reduction; Iron 
Ore Treatment. 


Automation for Sinter Plants, D.E.HAMILTON, R.L. 
HOULTON. Blast Furnace & Steel Plant v 48 n 6 June 
1960 p 569-79; see also Iron & Coal Trades Rev v 181 n 4812 
Oct 7 1960 p 803-4; Automatic Control v 12 n 5 May 1960 
p. 56-66. Step-by-step application of automation techniques in 
sintering process; use of individual regulated drives; applying 
local process regulators which automatically and continually 
adjust, individual drive regulator set points as function of 
variations occurring elsewhere in process; details of indus- 
trial on-line continuous X-ray emission gage which permits 
regulation of raw materials proportions to achieve chemically 
uniform sinter mix; regulator design; transport time regula- 
tors; static packaged power supplies. 


Electrical Aspects of Dwight-Lloyd Sinterin Process, J.A. 
HANSEN. AIEE—Matls Handling Contencnie eet n T-119 
Sept 1959 p 16-26. Flow sheet of typical 5000 T/D ferrous sin- 
tering plant ; electric and control features particularly of 
DSP OR NENIAE system, sinter machine feed, and saucer water 
control. 


Estudio de la sinterizacion de algunos minerales de hierro 
espanoles, J.A.LBBONED SOPENA. Instituto del Hierro y del 
Acero v 13 n 65 Jan-Mar 1960 p 289-819. Study of sintering 
some Spanish iron ores; effect of additions on production 


and quality of sinter. See first part indexed i Ongi i 
eT ero I exed in Engineering 


Importance of Sintering Process in Production of Pig Iro 
H.WENDEBORN. Metall Gesellschaft n 1 1959 p 2-12, De. 
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velopment of iron ore sintering process reviewed with particu- 
lar reference to experience gained by Lurgi in course of 40 
yr work in this field. 


Issledovanie tekhnologii i svoistv okatyshei iz magnetito- 
vogo_ kontsentrata, S.I.LSHAROV, S.V.BAZILEVICH, E.F. 
VEGMAN, B.L.LAZAREV, J.D.PADERIN. Stal v 19 n 7 July 
1959 p 577-82; see also English translation in Stal in English 
Sates July 1959 p 487-91. Investigation of production and 
properties of magnetite concentrate pellets; production of 
green pellets from cake on pelletizer, and from concentrate by 
extrusion, with subsequent pelletizing ; pellet-firing conditions ; 
properties of fired pellets; fluxed pellets of magnetite con- 
centrate 0-0.21 mm in size or cake separated from it have 
better metallurgical properties than sinter made from same 
raw materials. 


Magnitnye svoistva aglomerata iz shiknt s razlichhym 
soderzhaniem ugleroda, ZI.NEKRASOV, N.A.GLADKOV, 
V.V.CHEKIN. Stal v 20 n 6 June 1960 p 488-91; see also 
English translation in Stal in English n 6 June 1960 p 390-3. 
Magnetic properties of sinter from mixes with different carbon 
contents; magnetization, approximately proportional to FeO; 
content in sinter, depends on fuel consumption and radius 
and height of experimental cake; maximum magnetization 
of sinter is obtained when mix for sintering contains 5% 
carbon, which also corresponds to most favorable conditions 
of smelting process. 


Mekhanizm mineraloobrazovaniya pri spekanii oflyusovan- 
nogo aglomerata, D.A.KISSIN, T.I.LITVINOVA. Stal v 20 n 
5 May 1960 p 397-403; see also English translation in Stal 
in English n 5 May 1960 p 318-23. Mechanism of mineral 
formation in sintering fluxed sinter; laboratory investigation 
described which has made it possible to establish process 
parameters for sinter with best metallurgical properties. 


Neue Ergebnisse bei der Eisenerzsinterung unter Ver- 
wendung von Gichtgas als Zusatzbrennstoff, J.HOLZHEY. 
Neue Huette v 5 n 3 Mar 1960 p 148-8. Recent results on use 
of top gas as addition to fuel in iron ore sintering mixture; 
advantages of adding top gas to mixture, replacing 50% of 
coke fines; results were reduction of heat consumption by 13%, 
increase of strength of agglomerate by 12%, and decrease of 
output by 8%; heat balances. 


Obtencion de sinterizados autofundentes a partir de una 
mezcla industrial de minerales, J.A.BONED SOPENA, A. 
FILLOL CIORRAGA, J.ASENSIO GONZALO. Instituto del 
Hierro y del Acero v 13 n 66 Apr 1960 (special issue) p 
392-413. Obtaining self-fluxing sinter from industrial mixture 
of ores by addition of flux amounting to 50% in weight of 
sinter mixture (SiOz = 19.9%); influence of granulometry of 
flux; production, coke consumption and properties of sinters 
with and without flux additions studied and compared; ad- 
vantages and disadvantages of using self-fluxing sinter in 
blast furnace. 


Okuskovanie tonkoizmel’chennykh margantsevykh kontsen- 
tratov, N.M.BABUSHKIN, V.A.SHAMARIN, I.V.LUGOVYKH. 
Stal v 20 n 2 Feb 1960 p 97-104; see also English translation 
in Stal in English n 2 Feb 1960 p 81-6. Agglomeration of 
finely ground manganese concentrates; suitability of sintering 
or briquetting concentrates obtained by beneficiation of lean 
manganese ores from Dzhezhdinsk deposit was investigated ; 
results indicate that sintering and briquetting can be used 
for this purpose; advantages and disadvantages. 


Om sintring av flotationssliger, O-NYQUIST. Jernkontorets 
Annaler v 144 n 2 1960 p 133-63. On sintering of flotation 
concentrates; difficulties encountered were found | to be due 
partly to flotation reagents, partly to fine particle size of 
concentrate; various methods investigated to accelerate sin- 
tering process. 21 refs. 


Opyt proizvodstva aglomerata povyshennoi osnovnosti_pri 
spekanii melkikh kontsentratov, N.M.YAKUBTSINER, E.V. 
NEVMERZHITSKII, G.F.GRIGOR’EVYKH. Stal v 20 n 3 Mar 
1960 p 193-204; see also English translation in Stal in English 
n 3 Mar 1960 p 161-8. Production of high-basicity sinter 
from finely divided concentrates; successful sinter production 
at Cherepovets works has enabled raw limestone to be com- 
pletely eliminated from blast furnace burden, and best coke 
consumption rates in USSR to be achieved. 


tno-promyshlennaya ustanovka dlya polucheniya okaty- 
shen $V BAZILEVICH, S.V.MAKAEV, I.M.RAVIKOVICH. 
Stal v 19 n 12 Dec 1959 p 1059-63; see also English transla- 
tion in Stal in Hnglish n 12 Dec 1959 p 870-3. Pilot plant for 
making pellets; high quality fluxed ore pellets obtained at 
Nizhne-Tagil’skii combine are suitable for use both in_ blast 
furnace smelting and in open hearth furnaces instead of open 
hearth ore which is in short supply; results show possibility 
of designing industrial plant. 


syoenie spekaniya martenovskogo aglomerata 12 dash- 
ee rudy, S..MALYSHEV, Sh.F.KHOSHTARIYA, P.J. 
GLADKOSKOK, G.F.RADCHENKO. Stal v 20 n 7 July 
1960 p 584-90; see also English translation in Stal in English 
n 7 July 1960 p 468-73. Production of open hearth sinter 
from Dashkesan ore; sinter with high oxidizing capacity and 
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sufficient basicity is obtained when 30-35% millscale is added 
to sinter mix; this makes it possible to replace Krivoi Rog 
open hearth ore and thus to achieve considerable saving. 


Pilot Plants for Agglomeration of Iron Ores on Semi-In- 
dustrial Seale, H.RAUSCH, F.CAPPEL. NML Tech J v 2 n 
1 Feb 1960 p 27-34. As prerequisite to general utilization of 
agglomeration processes it is necessary to consider their 
development for industrial application and their improvement 
on basis of tests on semi-industrial scale; possibilities and 
limits of such tests are outlined in connection with blast 
furnace; results achieved with various production and test 
equipment for sintering and pelletizing operations are de- 
scribed. 26 refs. 


Point de ramollissement des minerais et des agglomeres, 
A.POOS, A.DECKER. Revue Universelle des Mines v 15 n 11 
Noy 1959 p 1773-82. Softening point of ores and sinter; de- 
scription of equipment and operating technique at Liege 
(Belgium) branch of National Metallurgical Research Center; 
usefulness of softening tests as supplementary criteria for 
evaluation of sinter quality. 


Poluchenie oflyusovannogo aglomerata iz kontsentrata 
Kerchenskoi tabachnoi rudy, Z.I.LNEKRASOV, N.A.GLADKOV, 
A.G.UL’YANOV. Stal v 20 n 4 Apr 1960 p 283-8; see also 
English translation in Stal in English n 4 Apr 1960 p 232-7. 
Production of fluxed sinter from Kerch “tobacco” ore con- 
centrate; it is emphasized that, in order to obtain high quality 
fluxed sinter from concentrates, it is important to maintain 
optimum moisture content of sintering mixture and to in- 
crease fuel consumption with increasing product basicity. 


Preparazione e caratteristiche di pellets miste di magnetite 
+ ematite, A-CCOLOMBO, A.PALAZZI. Metallurgia Italiana v 
52 n 7 July 1960 p 417-22. Preparation and characteristics 
of magnetite + hematite pellets; pelletizing tests by increas- 
ing additions of very fine hematite particles and burning at 
different temperatures; resistance after burning is still re- 
markable with 50% hematite; reducibility remains unchanged ; 
after reduction, resistance decreases considerably; resistance 
of pellets with 50% hematite can be compared to that of 
magnetite pellets. 


Production of Self-Fluxing Pellets in Laboratory and Pilot 
Plant, K.E.MERKLIN, F.D.DeVANEY. Min Eng v 12 n 8 
Mar 1960 p 266-71. Batch test procedures; quantity and 
structure of fluxstone; mineralogy and structure of fire pellets; 
formation of magnesioferrite; influence of dolomite addition. 


Recenti sviluppi nella tecnica della preparazione delle 
eariche di altoforno: agglomerati autofondenti, G.SIRONI. 
Metallurgia Italiana v 52 n 9 Sept 1960 p 607-14. Recent 
developments in preparation of blast furnace charges; self 
fluxing sinters; starting from mixtures of different composi- 
tions of Italian and foreign ores, effects of basic additions on 
properties of self fluxing sinters, were investigated, as well 
as sintering speed, fuel consumption, desulphurization, etc. 


Self-Fluxing Sinter, E.H.BALDWIN, I.M.MATHIESON, D. 
MacNEILL. Iron & Coal Trades Rev v 180 n 4780 Feb 26 1960 
p 479-81. Experience at two plants of Colvilles, Ltd, has shown 
that of sinter fluxed with crushed limestone gives improved 
thermal economy in blast furnace operation, without detriment 
either to sinter plant or blast furnace operation. 


Self-Fluxing Sinter, G.SIRONI. Iron & Coal Trades Rev v 
180 n 4787 Apr 15 1960 p 851-3. Experimental production 
for Italian blast furnaces; tests carried out at laboratories of 
research institute of Finsider group to produce fluxed sinter at 
various basicity ratios and ascertain their properties; sinter 
output is of same order at various basicity ratios; coke con- 
sumption is similar to that of acid mixture; mechanical 
strength and size distribution of fluxed sinters are favorably 
affected by increasing coke content. 


Sinter-Plant Assessment Trials at Barrow Ironworks Ltd, 
D.F.BALL. Iron & Steel Inst—J v 194 pt 3 Mar 1960 p 351-60. 
Experiments carried out on Dwight-Lloyd sinter designed to 
exhibit effect of operating with and without preheated air 
after ignition, and with and without limestone fines in mix; 
particular attention given to measurement of waste gas flow 
and leakage; assessments of performance of cooler and 
quenching trommel made. 


Sintering Investigations with Preagglomerated Burdens, 
F.W.KINSEY, C.A.O’MALLEY. Met Soe of AIME—Trans v 
215 n 6 Dee 1959 p 1008-14. Experimental study in use of 
preagglomerated burden as means of increasing production of 
sinter; effect of wide range of sinter burden was examined 
including concentrates produced by flotation process; im- 
portant characteristics of sinter bed discussed along with 
strength and reducibility of sintered product. 


Sostav gazovoi fazy pri spekanii oflyusovannogo krivorozh- 
skogo aglomerata, T.A.KRAMNIK. Stal v 19 n 8 Aug 1959 
p 673-6; see also English translation in Stal in English n 
8 Aug 1959 p 569-71. Composition of gas phase in production 
of fluxed sinter from Krivoi Rog ores; optimum gas-phase 
composition in bed remained about same when sintering 
unfluxed and fluxed mixes; to increase rate of sintering of 
fluxed mixes it was necessary to increase airflow with ap- 
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propriate increase in fan capacity while maintaining high 
suction: at same time sealing of sintering machines should be 
maintained in good state and harmful leaks reduced. 


Trouble Spots in Sintering Plants, G.R.BAER, R.E. 
POWERS. Iron & Steel Engr v 37 n 7 July 1960 p 93-101. 
Difficulties and troubles relating to project and planning, 
structural design and materials handling; equipment prob- 
lems discussed, beginning with screens for raw ore, extending 
through screens for sinter product, and covering also air 
system and dust collection throughout plant; process, operat- 
ing, and maintenance aspects. 


Use of Excess Air During Ignition of Low-grade Sinter Mix, 
D.F.BALL. Iron & Steel Inst—J v 194 pt 4 Apr 1960 p 479-84. 
Effect of introducing excess air during ignition both through 
ignition burner and by induced draft has been studied and 
its influence upon subsequent sinter strength determined ; 
extent of carbon solution during inert ignition has been in- 
vestigated together with effect of introducing excess air to 
inhibit this endothermic reaction. 


Uvelichenie ploshchadi spekaniya aglomeratsionnoi mashiny, 
A.B.DRIMBO, D.P.PRITYKIN. Stal v 20 n 6 June 1960 p 
481-4; see also English translation in Stal in English n 6 
June 1960 p 385-7. Increasing sintering area of sintering 
machine; development of new design of pallet, for type K-2-50 
sintering machine, with curved side plates made it possible 
to increase sintering area of machine and its productivity with 
comparatively small capital investment. 


Versuchsergebnisse bei der Herstellung von kalkhaltigem 
Agglomerat, J. HOLZHEY, K.H.ARNOLD. Neue Huette v 4 
n 12 Dee 1959 p 707-15. Experimental production of lime-bear- 
ing sinter; description of five series of experiments to in- 
vestigate effect of following variables on effectiveness and 
strength of sinter; amount of limestone in sinter (3.6-25%), 
air volume during sintering process, height of bed, pressure 
(partial vacuum), replacement of some limestone fines by 
burnt lime; trial runs on industrial scale. 


Vliyanie takhnologicheskikh faktorov na svoistva i mineralo- 
gicheskii sostavy oflyusovannogo aglomerata, D.A.KISSIN, V.P. 
PEVTSOV. Stal v 20 n 7 July 1960 p 579-83; see also English 
translation in Stal in English n 7 July 1960 p 464-7. Influence 
of technological factors on properties and mineralogical com- 
position of fluxed sinter; importance of increasing basicity 
of sinter and iron content in sinter mixture, and reducing 
coarseness of mix components. 


IRON ORE TREATMENT 
See also Iron and Steel Research—India; Ore Treatment. 


Automatic Thickener Control at Marmora Mine, W.M. 
AUBREY, Jr. Min Eng v 12 n 9 Sept 1960 p 1009-12. Pellet 
plant demand and concentrator output are not usually equal; 
to counter this problem, surge capacity in form of storage 
pits in combination with thickener has been provided between 
concentrator and pellet plant; two sets of controls have been 
installed on thickener; one controls feed to thickener, other 
controls underflow removed from thickener. 


Beneficiation of Iron Ore by Conductivity Separation, M.B. 
MAIRS. Iron & Steel Engr v 37 n 10 Oct 1960 p 167-9. Low 
cost operation coupled with simplicity and small space re- 
quirements is considered possible in dry ore beneficiation of 
non-magnetic ores using high tension process; flow sheet for 
process shows steps required to obtain concentrate of over 
65% iron from initial martite ore of about 25%. 


Concentrating Argillaceous Surface Iron Ore of Tuscaloosa 
County, Ala., by Washing, I.L.FELD, R.E.PERRY, W.E.LA- 
MONT. US Bur Mines—Report Investigations n 5623 1960 
15 p. Method of producing low phosphorus hematite concen- 
trates from certain submarginal ores; batch and continuous 
pilot-plant tests demonstrated that relatively simple wet 
serubbing treatment, followed by desliming operation to reject 
argillaceous (clayey) gangue, consistently y’e’"°? marketable 
granular hematite product; iron losses were relatively high 
but could be tolerated in view of low treatment cost. 


Die Anreicherung von feinkoernigem Spateisenstein mit 
Hilfe des Wirbelschicht-Roestverfahrens, W.HELLMUND. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 13 n 7 July 1960 
p 3801-12. Upgrading of fine grained siderite by fluidized 
roasting; determination of influence of differential oxygen 
supply on magnetic properties of ore; thermal balance and 
material balance in fluidized ore bed; experiments with mag- 
netic separation after fluosolid roasting; application of method 
to filtered slurry. 


Dry Concentration of Magnetic Ores on Sala-Mortsell Separa- 
tor. Min J v 255 n 6528 Sept 30 1960 p 3856-7. In most 
magnetite ores free magnetite particles vary in size; ideal 
treatment is to make coarse grind in first step and from this 
separate clean magnetite particles and to regrind rest in 
order to recover fine particles; to accomplish this, it is 
necessary to obtain middling in first separation; this can 
be done in dry separation with Sala-Mortsell separator. 


Dry Grinding and Dry Magnetic Separation of Magnetic 
Iron Ores, E.B.JOHANSON. Brit Chem Eng v 4 n 8-9 Aug- 
Sept 1959 p 458-62. Design survey of dry plants in Scandinavia 
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which use peripheral discharge rod mills; Aerofall mills, dry 
magnetic separation, magnetic roasting combined with dry 
separation, and dry plants with magnetic separators ; ad- 
vantages over wet processing include better metallurgical 
results and cheaper transport and buildings; diagrams of three 
arrangements of dry magnetic separator. 


Gathering Process Data on Raw Materials Such as Iron 
Ore, G.M.HANSEN. Blast Furnace & Steel Plant v 48 n 3 
Mar 1960 p 271-5; see also Iron & Coal Trades Rev v 180 
n 4798 May 27 1960 p 1193-5. New pilot plant built by Allis- 
Chalmers, is based on advanced concept of traveling grate 
rotary kiln system; instrumentation consists of temperature 
and pressure indicators and recorders, and devices for 
measuring and recording solids and gas flows; example of 
processing specular hematite concentrates; system described 
provides accurate process data for designing full scale com- 
mercial plants. 


High-Intensity Magnetic Separation of Iron Ores, O.E. 
PALASVIRTA. Min Eng v 11 n 12 Dec 1959 p 1244-76. Basic 
design of ideal separator involves consideration of magnetic 
circuit, shape of pole pieces and rotor surface, drives, feeders, 
feed chutes, and splitters; operation of separator. 


How Salzgitter Brown Iron Ore is Upgraded to Blast 
Furnace Feed, J.BLHUTTL. Eng & Min J v 160 n 11 Nov 
1959 p 86-92. Ore contains 28% iron and 26% SiOz and 
needs upgrading; plant consists of primary wet concentrating 
plant in which 150-mm mine-run ore is reduced to 80-mm 
plant feed by two-state crushing, is screened, and washed in 
special log washers; sink-float plant with cone separator 
vessel and cyclone separation for respectively treating plus 8 
mm material and minus 8 mm to 8 mm material from 
secondary washing section, and slime treatment plant. 


Instrumentation and Control Problems in Milling Practice. 
Minnesota Univ Center for Continuation Study Jan 1959 p 
44-52. Panel discussion by 11 specialists on instantaneous 
assay in iron ore treatment plants; recording continuous 
filter cake moisture, bin level control, sump level control, 
crusher control, use of thickeners, conveyors, planning in- 
strumentation and controls, and selection between electrical 
or pneumatie system. 


Tron Ore Beneficiation. Min World v 22 n 5 Apr 25 1960 
p 62-5. Research, pilot plant and other developments in 
iron ore upgrading during 1959; gravity methods used for 
many size fractions; direct reduction, flotation and mag- 
netizing roasting will be used for iron ores; high tension 
separator. 

Laboratory Beneficiation of East Texas Limonite-Siderite 
Iron Ores, H.E.POWELL, W.M.DRESSEL. US Bur Mines— 
Report Investigations n 5647 1960 14 p. Objectives of study 
was to devise mineral dressing method whereby yield of ore 
might be increased and grade improved and to extend such 
treatment to include lower grade iron ores; magnetic separa- 
tion of roasted ore was shown to be more effective; results 
show that by this method, laboratory recovery of 82% of 
iron is attainable at grade surpassing that obtained by current 
plant practice. 

L’enrichissement des minerais lorrains, M.LELONG, P. 
EMERY. Revue de Metallurgie v 57 n 1 Jan 1960 p 13-20. 
Beneficiation of Lorraine ores; summary of results of research 
by IRSID; possibilities of beneficiation considering character 
of ores; description of techniques. 


Magnetic Roasting for Mesabi Semi-Taconites. Eng & Min 
J v 161 n 7 July 1960 p 73. Two major iron ore producers 
plan to build pilot plants to develop economic process to treat 
nonmagnetic, low grade semi-taconites of Mesabi Range; 
kilns will convert crushed nonmagnetic ore to synthetic mag- 
netic ore which will respond to treatment by magnetic 
separators; kilns will operate on propane or producer gas. 


Marcona Now Building South America’s First Multi-Cireuit 
Iron Ore Beneficiation Plant. Min World v 22 n 6 May 1960 
p 42-3. 50 different orebodies occur in band 20 km long and 
5 km wide; typical ore body consists of upper oxide zone, 
intermediate sulphate zone and lower sulphide and magnetite 
zone; mining is by seven open pits and is selective; beneficia- 
tion plant will upgrade hematite and sulphide-magnetite ore 
by alternately sending both through single scrubbing plant 
and then upgrading ore by magnetic cobbing and other by 
combined magnetic cobbing and heavy media separation. 


Mise en service de nouvelles installations de préparation 
mécanique de minerai de fer a la mine de la Ferriére-aux- 
Etangs Bassin de l’ouest, RLLUCAS, P.SAUVAGE. Revue de 
l’Industrie Minérale v 41 n 11 Nov 1959 p 975-84. Start of 
operation at new mechanical iron ore treatment plant at 
Ferriére-aux-Etangs mine in western basin; iron ore is 
represented by oolithic carbonate which is subject to decarbona- 


tion; main development of plant is screening and washing; 
treatment of slime waters. 


Neue Erfahrungen ueber die Aufbereitung der Vogelsberger 
Basalteisenerze der Grube Vereinigter Wilhelm in Hungen/ 
Oberhessen, K.C.TAUPITZ. Aufbereitungs-Technik vy 1 n 5 
May 1960 p 203-25. Processing Vogelsberg basalt iron ore at 
Vereinigter Wilhelm Mine at Hungen/Oberhessen; total iron 
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Dust Control. 
Flotation. 
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content .of weathered basalt is 15-20%; special treatment of 
sludge and fine grained ore, with pre-enrichment by cyclones 
and gravity separation or flotation yields concentrate con- 
taining 44-48% Fe and 8-12% SiOz. 


Proizvodstvo oflyusovannykh okatyshei iz tonkoizmel’chen- 
nykh kontsentratov, D.G.KHOKHLOV. Stal v 20 n 8 Aug 
1960 p 686-90; see also English translation in Stal in English 
mn 8 Aug 1960 p 553-7. Production of fluxed pellets from 
magnetite concentrates fired by Uralmekhanobr method will 
make it possible to obtain good iron ore material for blast 
and open hearth furnaces. 


Rabota tarel’chatogo granulyatora, S.V.BAZILEVICH. Stal 
v 20° n 8 Aug 1960 p 638-5; see also English transla- 
tion in Stal in English n 8 Aug 1960 p 551-3. Operation of 
disk pelletizer ; study has revealed rules which make it pos- 
sible to caleulate with sufficient accuracy optimum parameters 
for equipment of different sizes and for mixes of different 
composition. 

Recent Developments in Iron Ore Concentration, G.E. 
DAVIES. Mine & Quarry Eng v 26 n 4 Apr 1960 p 158-63. 
Recent characteristics of iron ore types; outline of develop- 
ment of gravity processes; flotation, magnetic separation and 
chemical treatment as applied to particular ores. 


Recovering Iron Concentrates from Pea Ridge Deposit, 
Central Missouri, D.W.FROMMER, M.M.FINE. US Bur Mines 
—Report Investigations n 5550 1960 14 p. Three samples 
prepared from drill holes contained sulphur and silica as 
impurities; low intensity magnetic separation, flotation, and 
combination of both and possibilities for upgrading ore; 
acceptable concentrates containing more than 64% iron with 
satisfactory iron-to-phosphorus ratios were made by dual 
treatment; additional research would be required to achieve 
recoveries comparable to those obtained by straight flotation. 


Trends in Iron Ore Beneficiation, S.E.ERICKSON. Min Con- 
gress J v 46 n 4 Apr 1960 p 67-9, 72. Two significant changes 
which have occurred in iron ore industry are decreasing 
importance of direct shipping or easily concentrated Mesabi 
range ores and blast furnace demands for higher quality raw 
products; rotary scrubbing gives improvement in grade by 
removing loosely bonded siliceous material from ore pieces; 
new developments in heavy medium separation, flotation, and 
dry concentration. 


Une méthode de fractionnement applicable aux minerais de 
fer oolithiques de Lorraine, ROUBY. Revue de l’Industrie 
Minérale v 41 n 8 Aug 1959 p 662-6. Method of fractionation 
applied to oolitic iron ore of Lorraine; method is applicable 
only to iron ore with calcareous bond; caleareous impurities 
are eliminated by treatment with hydrochloric acid; insoluble 
material is freed of clay slimes and is magnetically separated ; 
screen analysis and chemical analysis are conducted on 
purified material. English summary. 

See Iron and Steel Plants—Dust Problems. 


Die Anwendung von Mischungen oberflaechenaktiver 
Stoffe zur Flotation oxidischer Eisenerze, P. YOUNG. Bergbau- 
wissenschaften v 7 n 14 July 20 1960 p 363-78. Application 
of mixtures of surface active materials in flotation of oxidized 
iron ores; influence of mixtures with different ionic character 
on flotation of oxidized iron ores is studied and explained 
from physico-chemical point of view. 

Die Flotation von Brauneisenerzschlaemmen, A.BERGMANN. 
Bergbauwissenschaften y 7 n 14 July 20 1960 p 343-51. Flota- 
tion of limonite slurry; investigation of Na-laurylsarcoside 
which is used as collecting agent for oxidized iron ores; 
flotation of limonite in electric field is studied to improve 
selectivity and recovery; best conditions for flotation of 
limonite with Na-laurylsarcoside as collection agent in electric 
field. 


Effect of Temperature on Soap Flotation of Iron Ore, S.R. 
B.COOKE, IIWASAKI, H.S.CHOI. Min Eng v 12 n 5 May 
1960 p 491-8. Laboratory flotation tests; Hallimond tube 
tests; contact angle tests; effect of temperature on frothing 
characteristics ; improved selectivity obtained in iron ore flota- 
tion at elevated temperature with all fatty acids investigated 
is due to contributions made by accelerated rate of flotation 
of iron oxides compared with quartz, decrease in floatability 
of quartz fortuitously activated at pH 6, and improved and 
more selective frothing characteristics. 


Flotation Characteristics of Goethite, LIWASAKI, S.R.B. 
COOKE, A.F.COLOMBO. US Bur Mines—Report Investiga- 
tions n 5593 1960 25 p. Vacuum flotation, contact angle 
measurement, and simplified flotation tests using modified 
Hallimond tube were correlated with electrokinetic properties 
of goethite as determined by streaming potential measure- 
ment; goethite surface is positively charged at pH values 
lower than 6.7 and negatively charged at higher pH values ; 
anionic collectors are effective on positively charged, and 
cationic collectors on negatively charged goethite. 


Xanthates—Complex Business to Touch. Can Chem Process- 
ing v 44 n 5 May 1960 p 32, 110, 112. Xanthates are 
especially suitable for use in sulphide ore flotation; one 
Ganadian xanthate plant has been built, second has been an- 
nounced; four most important xanthates are sodium ethyl, 
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sodium isopropyl, sodium 2-butyl and potassium amyl; they 
oe gnade by reacting an alcohol, carbon disulphide, and an 
alkali. 


Heavy Media Separation. Mesabi Scrubber Helps Heavy-Media 
Performance, W.R.VAN SLYKE, R.C.FERGUSON. Eng & 
Min J v 161 n 9 Sept 1960 p 110-14. Tests indicate that iron 
ore scrubbing, used with heavy media separation can raise 
iron content and lower silica content of final concentrates ; 
for siliceous type ore to respond favorably to scrubbing treat- 
ment, siliceous gangue must be relatively more easily abraded 
than iron and there must be predominance of iron particles 
with loosely adhering silica attached. 


IRON OXIDES. See Iron Ore Reduction; Magnetic Materials. 


IRON PHOSPHORUS ALLOYS. See Iron and Steel Metallurgy 
—Physical Chemistry. 


IRON PLATING. See Electron Tubes—Manufacture. 
IRON POWDER. See Powder Metallurgy—lIron. 
IRON RUTHENIUM ALLOYS 


Die Eisen-Ruthenium-Legierungen, E.RAUB, W.PLATE. 
Zeit fuer Metallkunde v 51 n 8 Aug 1960 p 477-81. Iron 
ruthenium alloys; results of X-ray, dilatometric, and micro- 
scopic investigations at 450-1300 C, together with literature 
data, are used to construct Fe-Ru diagram. 


IRON SILICON ALLOYS 


See also Cast Iron; Iron and Steel Metallography; Iron and 
Steel Metallurgy—Physical Chemistry. 


Domain Tube Structures in Silicon Iron, L.F.BATES, R. 
CAREY. Phys Soc—Proc v 75 n 486 June 1960 p 880-4. Ex- 
perimental study on single crystal 2.5% Si-Fe to observe 
motion of 180° domain walls during magnetization; analysis 
of Neel spike formation by extension and collapse of domain 
tube which joins inclusion to domain wall; interpretation of 
rupture process is made in terms of Brenner formula. 


Effect of Impurity Atoms on Energy Relationship of (100) 
and (110) Surfaces in High Purity Silicon Iron, J.L.WALTER, 
C.G.DUNN. Acta Metallurgica v 8 n 8 Aug 1960 p 497-503. 
Investigation to determine whether impurity atoms could 
effect reversal in direction of boundary migration; boundaries 
found that advanced into (100) grains in vacuum anneal, then 
reversed their direction of migration and advanced into (110) 
grains in subsequent anneal in impure argon, and then 
reversed back to initial direction of migration in final 
vacuum anneal; evidence found for surface energy driving 
forces in both kinds of anneals. 


Grain Growth in Silicon Iron, P.K.KOH. Met Soc of 
AIME—Trans v 215 n 6 Dee 1959 p 1043-8, (discussion) v 
218 n 6 Dec 1960 p 1121-2. Isothermal salt bath annealing 
of 3% Si-Fe sheet was conducted at 927 to 1260 C to in- 
vestigate grain growth behavior; normal grain growth did 
not take place; instead nucleated grain growth prevailed; 
nucleation frequency found to increase with annealing tem- 
perature, with corresponding decrease in grain diameter of 
ultimate secondaries after long time annealing; grain growth 
and texture development at various annealing temperatures 
ean be described by families of sigmoidal curves with time 
axis. 

Growth Behavior of Cube-Oriented Secondary Recrystalliza- 
tion Nuclei in High-Purity Silicon Iron, J.L.WALTER, C.G. 
DUNN. Met Soc of AIME—Trans v 218 n 5 Oct 1960 p 
914-22. Study made of nature of slow growth or nucleation 
stage of secondary recrystallization to cube texture in sheets 
of high purity 3% Si-Fe; cube-oriented nuclei were identified 
and their growth observed, using surface markings together 
with micrographie and X-ray techniques to provide informa- 
tion on grain boundary interactions and driving forces for 
growth. 


Influence of Constraints During Rolling on Textures of 3 
Pet Silicon-Iron Crystals Initially (001) [100], R.G.ASPDEN. 
Met Soc of AIME—Trans v 215 n 6 Dec 1959 p 986-91. Major 
difference in rolling and annealing textures observed between 
crystals rolled with and without constraints ; data show that 
contribution of constraints at grain boundaries in poly- 
crystalline sheet should be considered in applying textural 
data on single crystals to grains in aggregate. 26 refs. 


Initiation of Slip in Silicon-Iron, JHOLDEN. Acta Metal- 
lurgica v 8 n 7 July 1960 p 424-30. Observations were made 
on deformation of silicon iron crystals containing small 
precipitates surrounded by clusters of dislocations ; slip bands 
develop from clusters, and two mechanisms are distinguished. 


Magnetothermal Effects in Iron and Silicon-Iron, L.F. 
BATES, D.J.SANSOM. Phys Soe—Proc v 74 n 475 pt 1 July 
1959 p 53-64. Thermal changes accompanying magnetization of 
specimens of Fe and 0.5% Si-Fe and of single erystal of 
2.7% Si-Fe were measured by direct method in fields between 
plus or minus 1000 H; agreement with Stoner and Rhodes 
theory was found for range 1000 to 20 H; coefficient | a 
of their notation measured for each specimen ; for single 
crystal specimen coefficient “b” was found by comparison of 
theoretical and experimental magnetization curves. 
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Microstructure of Low-Carbon 3.25% Silicon Steel, Ww.c. 
LESLIE, R.L.RICKETT, C.P.STROBLE, G.KONOVAL. Am 
Soe Metals—Preprint n 226 for meeting Oct 17-21 1960 20 p. 
Results of investigation indicate that microstructures are 
profoundly influenced by carbon content and by temperature to 
which steel is heated; massive grain boundary carbides and 
carbide in pearlite in these steels are cementite, FesC; at 
least one unidentified metastable carbide, and perhaps two, 
has been observed to precipitate from supersaturated silicon 
ferrite at 595 C and below. 


Nature of Matrix for Secondary Recerystallization to Cube 
Texture in High-Purity Silicon Iron, C.G.DUNN, J.L. 
WALTER. Met Soc of AIME—Trans v 218 n 3 June 1960 p 
448-53. Results of investigating characteristics of cube-oriented 
nuclei and other matrix grains show that structure consists of 
relatively perfect grains of average diameter between one and 
two times sheet thickness and that texture has moderately 
strong (110) [001] component and weak (100) [001] com- 
ponent; matrix stability results from 2-dimensional nature of 
grains; cube-oriented nuclei are neither more perfect nor 
larger grains than other matrix grains. 29 refs. 


Observations on Recerystallization of Silicon-Iron Crystal 
in Polygonized Matrix, H.HU. Met Soc of AIME—Trans v 
218 n 2 Apr 1960 p 361-4. Discussion of paper indexed in 
Engineering Index 1959 p 688 from Apr 1959 issue. 


Observations on Thermal Etching of Silicon Iron, D.S. 
HUTTON, W.C.LESLIE. Met Soc of AIME—Trans v 218 n 
3 June 1960 p 525-7. Thermal etch patterns developed on 
polyerystalline 3.5% Si-Fe by heating in hydrogen or in argon 
have been examined; most prominent feature of etching is 
development of striations on grains with {100} planes near 
plane of surface; striations are probably produced by resolu- 
tion of random, high energy plane into {100} facets of 
lower energy. 

On Complex Reerystallization Texture in 3% Silicon Iron, 
C.G.DUNN, C.J.McHARGUE. J Applied Physics v 31 n 
10 Oct 1960 p 1767-70. Components in complex primary 
recrystallization texture, which is matrix texture for sec- 
ondary recrystallization to Goss texture have been determined 
by axis-chart method of Jetter, McHargue, and Williams ; 
results obtained compared with former pole-figure results and 
found to include components not previously resolved or 
noted. 


Preferred Orientation in Silicon Iron, P.N.RICHARDS. 
Australian Inst Metals—J v 4 n 2 Aug 1959 p 114-23. De- 
velopment of preferred orientation of (110) [001] or “Goss” 
type in cold reduced 8% silicon iron is shown to occur 
during final annealing by process similar to secondary re- 
crystallization; for this process to occur, normal grain growth 
of primary structure must be restrained; it is suggested that 
this may be brought about by presence of finely dispersed 
silicon nitride; methods of measuring perfection of texture. 


Rotational Hysteresis Loss in Grain-Oriented Silicon-Iron, 
W.F.ARCHENHOLD, H.F.SANDHAM, J.E.THOMPSON. Brit 
J Applied Physies v 11 n 1 Jan 1960 p 46-9. Improved torque 
magnetometer used to measure accurately rotational hysteresis 
loss in grain-oriented silicon-iron for various percentage 
orientations and thickness; experimental results discussed 
in terms of multi-domain concepts and of Stoner-Wohlfarth 
single-domain particle, of which rotational-hysteresis be- 
havior has been evaluated; possible relevance of theory and 
its extensions to experimental results are considered. 


Silicon Irons up to Date, W.MORRILL. Metal Progress v 
78 n 8 Sept 1960 p 84-7. Survey of past decade indicates 
that technical progress with silicon irons for magnetic 
purposes is accelerating; crystal-textured material has become 
widely available, and cube-textured steel may be on market 
soon; fundamental research needed for these developments 
was helped by improved instrumentation and better analytical 
vechniques. 


Synthesis of (110) [001] Type Torque Curve in Silicon Iron, 
C.G.DUNN, J.L.WALTER. J Applied Physics v 30 n 7 July 
1959 p 1067-72. Measurement of orientations and sizes of all 
grains in polycrystalline disk specimen of high-purity 3.25% 
silicon iron, to determine calculated magnetic torque curve 
and texture of specimen; true texture obtained from orienta- 
tion data is found to have more than ten components, none 
of which is (110) [001]; illustrations showing how latter type 
torque curve may be synthesized from non-(110) [001] type 
components in texture. 


Texture Study in Silicon Iron, P.K.KOH, C.G.DUNN. Met 
Soe of AIME—Trans v 218 n 1 Feb 1960 p 65-9. Method of 
J.B.NEWKIRK and L.BRUCE (see Engineering Index 1958 
p 712) is used in study to obtain complete (110) pole figure 
of primary recrystallization texture; high temperature anneal- 
ing texture is determined simply from orientations of large 
number of selected grains. 23 refs. 

Twinning and Fracture of Single Crystals of 3% Silicon 
Iron, D.HULL. Acta Metallurgica v 8 n 1 Jan 1960 p 11-8. 
Thin sheet single crystal (001) specimens strained in tension 
at —196 C in [010] direction; twins formed, in preference 


to slip, on four prominent planes (121), (121), (121), and 
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(121), which are all equivalent with respect to applied 
stress; morphology of twins studied; they are in general 
parallel sided, but at free surface one side of twin is smooth 
and other has characteristic zig-zag marking; nucleation 
of cracks by twins; propagation of cleavage cracks. 


Untersuchungen ueber eine neue Art der Sekundaerrekris- 
tallisation in Fe-3% Si-Legierungen, K.DETERT. Acta Metal- 
lurgica v 7 n 9 Sept 1959 p 589-98. Investigation on new case 
of secondary recrystallization in iron-3% silicon alloys, which 
was not observed until now; sample thickness stops normal 
grain growth before two-dimensional selective growth begins ; 
experimental results are consistent with hypothesis that 
selective growth is due to differences in surface energy of 
different crystallographic surfaces. 30 refs. 


Untersuchungen ueber nichtmetallische Einschluesse in 
Transformatorenblechen etc, F.PAWLEK, D.SEEGER. Archiv 
fuer das Hisenhuettenwesen v 31 n 8 Aug 1960 p 485-90. 
Investigation of nonmetallic inclusions in transformer sheet 
(3-4.5% Si) and their effect on hysteresis losses ; chemical and 
X-ray study of electrolytically isolated inclusions; improve- 
ment of magnetic properties of sheet by vacuum annealing is 
shown to depend on elimination of nitride inclusions; Al 
nitrides were most harmful of those observed. 


IRON SMELTING. See Blast Furnace Practice; Iron and 
Steel Metallurgy ; Iron Ore Reduction; Pig Iron—Manufacture. 


IRON TANTALUM ALLOYS 


Intermetallicheskie fazy, voznikayushchie pri diffuzii v 
sisteme zhelezo-tantal, V.D.BURLAKOV, V.S.KOGAN. Fizika 
Metallov i Metallovedenie v 7 n 5 May 1959 p 708-12; see 
also English translation in Physics of Metals & Metallography 
v 7 n 5 1959 p 67-70. Intermetallic phases arising during dif- 
fusion in iron-tantalum alloy system; existence of intermetal- 
lie compound FexTa; X-ray study confirms presence of Fe:Ta 
and still another intermetallic phase; phase diagram; micro- 
scopic and X-ray analysis; microhardness diagram. 

IRON VANADIUM ALLOYS. See Iron and Steel Metallurgy— 
Physical Chemistry. 


IRON ZINC ALLOYS. See Galvanizing. 
IRRADIATION. See Radiation; Radioactive Materials. 
IRRIGATION 


See also Flow of Water—Measurement; Reclamation of 
Land—British Guiana; River Basin Projects; Soils—Moist- 
ure. 


Design of Irrigation Border Checks, W.A-HALL. Agrie Eng 
v 41 n 7 July 1960 p 439-42. Proposed method of specifying 
border system for maximum application efficiency, based on 
predicted advance of wetting front; permits selection of 
optimum discharge rate and application depth, and probable 
application efficiency; values obtained are limited by erosion 
and salinity control, and drainage problems; computation 
procedure outlined. 


Determining Infiltration Rates in Irrigation Border, H.J. 
FINKEL, D.NIR. J Geophysical Research v 65 n 7 July 1960 
p 2125-31. Relationship between flow of water in irrigation 
border and infiltration rate of soil as function of time pre- 
viously treated, primarily by analytical approach; simple 
graphical construction is proposed whereby time-infiltration 
curve can be constructed from data gathered in irrigation 
border test under wide range of field conditions. 


Evaluating Furrow and Corrugation Irrigation, D.G. 
SHOCKLEY. ASCE—Proc v 85 (Irrigation & Drainage Div) 
n IR4 Dec 1959 pt 1 Paper n 2284 p 65-72. Many farm 
irrigation systems are poorly adapted to soils and topography ; 
wasteful use of water and irreparable land damage from soil 
erosion; principles of furrow and corrugation irrigation, and 
simplified procedure for making tentative or preliminary 
evaluations are presented. 

Interception Loss from Grass, W.D.MeMILLAN, R.H. 
BURGY. J Geophysical Research v 65 n 8 Aug 1960 p 2389-94. 
Continuous records of evapotranspiration were obtained from 
pair of floating lysimeters in grass field; no appreciable 
differences were observed between evapotranspiration from 
wetted and from unwetted vigorous grass covers; data indi- 
cate that evaporation from wetted leaf surfaces may replace 
all or part of normal transpiration and that entire plant soil 
system should be considered in evaluating interception loss. 

Irrigation-Water Quality of New York-New England Region 
J.A.CREATURA. New England Water Works Assn—J if 74 
n 2 June 1960 p 151-60. Results of investigation; it is eon- 
cluded that quality of New York and New England water 
resources is satisfactory for irrigation; salinity, sodium and 
residual sodium carbonate hazards are not serious impedi- 
ments; increased use of water for irrigation will result in 
deterioration of quality of water resources. 

Methods of Applying Irrigation Water, P.H.BERG. ASCE — 
Proce v 86 (J Irrigation & Drainage Div) n IR38 Sept 1960 
pt 1 paper n 2595 p 71-82. Factors influencing selection of 
method of applying irrigation water on farm and_ various 
methods of irrigation are described in general; discussion of 
conveyance and distribution systems used for providing irriga- 
tion water on individual farm, 


THE ENGINEERING INDEX—1960 699 


IRRIGATION—Continued 


World. Practices in Water Measurement at Turnouts, C.W. 
THOMAS. ASCE—Proe v 86 (J Irrigation & Drainage Div) 
n IR2 June 1960 Pt 1 Paper n 2530 p 29-52. Measuring de- 
vices at farm turnouts on open channel irrigation systems 
are discussed under six general functional classifications ; 
illustrations of each classification in use in different parts of 
world; future development is expected to provide new design 
incorporating desirable elements of several of these techniques. 


Canals. Control of Sand Entering Canals, D.V.JOGLEKAR. 
Irrigation & Power (India) v 16 n 2 Apr 1959 p 177-90. Pre- 
ventive methods for keeping canals free from sand deposits ; 
examples of application of methods in India, Pakistan, and 
Burma are described; flow regulation by barrages; role of 
dredging ; use of ejectors or extractors. 


Criteri di geologia e geotecnica nella progettazione del 
canale irriguo in sponda destra del fiume Fortore. V. 
COTECCHIA. Geotecnica v 7 n 2 Mar-Apr 1960 p 82-96. 
Geological and engineering geological criteria in design of 
irrigation canal on right bank of Fortore River; on account 
of instability and weathering of Oligocene-Miocene formations, 
on either bank of Fortore River, it is necessary to design first 
5 mi part of canal in tunnel; conditions of canal in Pliocene- 
Pleistocene soils, next to Foggia Tavoliere, are easier and 
more stable. 


Delta-Mendota Canal—Technical Record of Design and Con- 
struction. US Bur of Reclamation, Denver, Colo, June 1959 
180 p. Canal, part of Central Valley project, Calif is 113 
mi long, has sloping sides with 48 ft base width, and receives 
discharge of 4600 sec-ft from Tracy Pumping Plant; struc- 
ture includes concrete siphons at major irrigation, flood, or 
railroad crossings, culverts and overchutes at smaller cross- 
ings, drainage inlets for local surface drainage, irrigation 
turnouts, canal crossings, and highway and farm bridges; 
technical record of design and construction. 


Full Scale Experiments on Bhakra Canal with Different Pro- 
tective Measures Against Harmful Effects of Salts in Sub- 
grade on Lining, H.L.UPPAL, A.D.DHAND. Irrigation & 
Power (India) v 16 n 4 Oct 1959 p 492-518. Results of experi- 
ments with Indian made ‘‘Composeal’’, “‘Saltoseal’’, ‘‘Tarmastic 
No. 38”, “Tar Felt H’’, and ‘30/40 Mexaphalte-Bitumen’”’ 
materials; 30/40 Mexaphalte-Bitumen covering of earth base 
containing high percentage of harmful salts was effective 
against corrosion of concrete lining. 

Improved Procedures in Grassed Waterway Design, C.L. 
LARSON, D.M.MANBECK. Agric Eng v 41 n 10 Oct 1960 
p 694-9. Techniques presented for simplifying process of 
selecting cross section for given flow area and hydraulic 
radius of proposed waterways; ratios given for approximating 
parabolic and trapezoidal cross sections are accurate within 
1%; criteria developed for overall depths of grassed water- 
ways; trial and error solution is necessary to determine 
actual depth of flow. 

Pre-Settling Canal R-O-W by Flooding. Eng News-Rec v 
164 n 26 June 30 1960 p 37. Testing preconsolidation of soils 
under irrigation canals by flooding right-of-way before con- 
struction; in California, flooding program is aimed at counter- 
acting effects of shallow subsidence, which has_ seriously 
threatened effectiveness of some irrigation systems. 


Control. See Electric Switchgear. 
Iraq. See also Dams, Arch—Iraq. 


Heritage of Irrigation in Iraq, M.R.LEWIS. ASCE—Proc v 
86 (J Irrigation & Drainage Div) n IR2 June 1960 Pt 1 
Paper n 2495 p 9-19. History of irrigation in Iraq for 6000 
yr and its influence on thinking and customs of the people 
are reviewed; war, floods, excess salts, sedimentation, and 
changing trade routes are discussed as causes of decline or 
abandonment of great irrigation systems. 


Latin America. Irrigation in Latin America, L.A.WILLIARD- 
SON. ASCE—Proc vy 86 (J Irrigation & Drainage Div) n IR3 
Sept 1960 pt 1 paper 2610 p 101-11. Problems of irrigation in 
Honduras, Dominican Republic, and Puerto Rico; nonuniform 
annual distribution of rainfall combined with good soils and 
12 mo growing season favor high level of agricultural develop- 
ment, and supplemental irrigation, coupled with drainage of 
excess rainfall during wet seasons is one of keys to success- 
ful development; discussion of results of irrigation. 


Pipe Lines. Economic Considerations in Selecting Pipe Lines 
for Pumping Plants, A.H.SCHMIDT. Am Soc Agric Engrs— 
Trans v 2 n 1 1959 p 88-91. Tables and equations given to 
aid in selection of correct pipe size for pumps providing 
water for irrigation; time of use for peak month, entire 
irrigation season, and lowest rate step for month used to 
compute weighted average; power costs for various pipe 
sizes can be compared. 


Pumping Plants. See also Diesel Engines—Control; Irrigation 
—Pipe Lines. 

Helena Valley Pumping Plant of Bureau of Reclamation’s 
Missouri River Project. Water & Sewage Works v 107 n 6 
June 1960 p 248-50. Two 48x42 in. vertical dual volute pumps 
with bottom suction side discharge, handle 67,200 gpm against 
145 ft TDH at 325 rpm; design permits pumps to take water 
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from same penstock that drives hydraulic turbines; pumps 
sree irrigation water for 17,500 acres of Montana farm- 
and. 


Installation and Testing of Pumps and Design Factors for 
Pumping Stations, A.J.HILLESS. Instn Engrs, Australia—J 
v 31 n 12 Dec 1959 p 267-76. Experience gathered from sta- 
tions installed in Queensland for irrigation purposes; steps 
in investigation of planned pumping stations for irrigation 
purposes; determining of required capacities and number of 
pumps, and of specification requirements; installation and 
acceptance testing of completed works. 


Saskatchewan. Irrigation Land Development Policies for Sas- 
katchewan, C.D.STEWART. Eng J v 43 n 8 Aug 1960 p 73-5. 
Investigation on irrigation efficiency in southern part of 
province; data were gathered and studied concerning water 
storage efficiency, water distribution efficiency, and consumptive 
use efficiency; land preparation and crop returns; recom- 
mendations and development policies. 


Sprinkler Systems. Az _ esozteto berendezesek  szorofejenek 
vizsgalata, A.DOBOS, P.SALAMIN. Vizugyi Kozlemenyek yv 2 
1960 p 207-51. Investigation on sprinkling head in sprinkler 
irrigation installations; description of Hungarian and several 
foreign sprinklers; performance curves; discussion of factors 
of drop size, extent of sprayed area, density of spray, pressure 
at nozzle, location of sprinkler in field, sprinkling require- 
ments, etc; calculations and recommendations for design. 


Energy of Falling Drops from Medium-Pressure Irrigation 
Sprinkler, P.E.SCHLEUSENER, E.H.KIDDER. Agric Eng v 
41 n 2 Feb 1960 p 100-3. Method for determining total energy 
of falling drops, and effect of four combinations of sprinkler- 
nozzle size and pressure on energy received on target placed 
at ground level; evaluation of changes caused by energy 
application can improve nozzle design, enable proper combina- 
tion of nozzle size and operating pressure, and permit use 
of properly designed and selected irrigation equipment. 


Taiwan. Development of Rotational Irrigation in Taiwan, L. 
CHOW. ASCE—Proce v 86 (J Irrigation & Drainage Div) n 
IR3 Sept 1960 pt 1 paper n 2588 p 1-12. Rotational irrigation, 
now rapidly replacing old irrigation practice in Taiwan, is 
described with special emphasis on design and operation of 
irrigation systems; discussion of rotation by sections in main 
canal, sections in laterals or sublaterals, and by farm ditches; 
experiments at Taiwan Agriculture Experiment Station. 


Uruguay. Irrigation and Drainage Problems in Uruguay, J.E. 
CHRISTIANSEN. ASCE—Proc v 86 (J Irrigation & Drainage 
Div) n IR2 June 1960 Pt 1 Paper n 2494 p 1-8. Uruguay 
irrigates about 65,000 acres, mostly rice and sugar cane; study 
showed that irrigation can be increased by storage in small 
reservoirs on tributary streams by means of low earth dams; 
some areas will require flood control and drainage before 
intensive agriculture can be practiced. 


Water Supply. See also Industrial Wastes—Canneries; In- 
dustrial Wastes—Chemical Plants; Industrial Wastes—Dairies ; 
Sewage Treatment—Water Reclamation. 


Biological and Agricultural Problems Presented by Plants 
Tolerant of Saline or Brackish Water and Employment of 
Such Water for Irrigation, G.GRILLOT. United Nations. Edu- 
eational, Scientific and Cultural Organization—Utilization of 
Saline Water 1956 p 9-35. Consideration of effects of mineral 
elements in salts and their role in plant physiology and 
biology; origin and nature of water, and conditions governing 
use thereof; regional climatic problems; it is shown that 
water of types specified is not harmful, and may even be 
factor in land improvement in arid parts. 245 refs. 


ISOMERIZATION, See Petroleum Refining. 
ISOPACHOMETER. See Photogrammetry—Equipment. 
ISOTOPES 


See also Deuterium; Electricity—Direct Conversion; Heavy 
Water; Nuclear Reactors—Fuels; Radioactive Materials. 


Industrial Applications. See Radioactive Materials—Tracers. 
Separation. See also Mass Spectrometers. 


Isotope Separation by Hot-Wire Thermal Diffusion Column, 
S.C.SAXENA, W.W.WATSON. Physics of Fluids v 3 n 1 
Jan-Feb 1960 p 105-9. Role of spacers used for centering 
hot wire investigated experimentally for glass column of 
9-mm ID cold wall, and hot wall 20-mil tungsten wire; re- 
sults suggest that maximum separation is obtained when 
spacers (20-mil nickel wire) are installed every 70 em along 
hot wire; separation falls when spacers come either closer 
together or farther apart; explanation of this optimum de- 
pendence of separation on spacer distance is advanced. 


Issledovanie raspylyayushchego deistviya polozhitel’nykh 
jionov s energiei do 25 kev v malom elektromagnitnom separa- 
tore, M.I.GUSEV. Fizika Tverdogo Tela v 1 n 10 Oct 1959 
p 1540-5; see also English translation in Soviet Physics, Solid 
State v 1 n 10 Apr 1960 p 1400-1414. Sputtering effect of 
positive ions with energies up to 25 kev in small electromag- 
netic separator; absolute values of sputtering coefficient and 
its dependence on ion energy and ion mass for Cu-A, Cu-Kr, 
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ISOTOPES—Separation—Continued 
Cu-Xe, Cu-Cu, Ag-A, Ag-Kr, Ag-Xe, Ag-Ag metal-ion sys- 
tems: relevance of study to isotope separation, and prepara- 
tion of isotope targets. 

La contamination isotopique dans les separateurs électro- 
magnétiques d’isotopes, Ch.CASSIGNOL. Nuovo Cimento— 
Supp v 16 n 2 1960 p 192-208. Isotopic contamination in elec- 
tromagnetic isotope separators; actual causes of any con- 
tamination are scattering and instability of ion source ; study 
of mechanisms of both causes; unique expression for con- 
tamination is deduced and has had complete experimental 
confirmation at Saclay plant. 


JACKS 
See also Construction Equipment. 
Hydraulic. See also Hydraulic Control and Transmission. 


Master-Slave System Synchronizes Telescoping Cylinders, 
J.M.ROTH. Applied Hydraulics & Pneumatics v 12 n 12 Dec 
1959 p 100-1. Common way of synchronizing cylinders is to 
connect them in series; properly sized, and with good leakage 
control, method is successful when cylinders must. lift table 
or platen; variation of basic method for use with single- 
acting telescoping cylinders is presented. 

JACKSON DAM. See Dams—Models. 

JARRET ENGINE. See Diesel Engines—Jarret System. 
JET FUELS. See Aircraft Fuels. 

JET PIERCING. See Rock Drilling. 


JET PROPULSION. See Aircraft Engines, Jet and Turbine; 
Rockets and Missiles; Vehicles—Ground Effect. 
JETTIES 
See also Petroleum Pipe Lines—Port Terminals. 
Gewapendbetonsteigers voor de Aardolie-Industrie, J.P.A. 
van LOOKEREN CAMPAGNE. Ingenieur v 72 n 26 June 24 
1960 p Bt75-85 (discussion) Bt86. Reinforced concrete jetty for 
oil industry; data on recent designs of jetties for large 
tankers; design and construction of jetties recently completed 
on behalf of Shell Company of Venezuela in Punta Cardon 
and Lake Maracaibo are described. 


New Oil Jetties for Thames Haven. Dock & Harbour Au- 
thority v 40 n 466 Aug 1959 p 97-103. Details of design and 
construction of two jetties for London and Thames Haven Oil 
Wharves, Ltd; jetty heads consist of two simple reinforced 
concrete slabs generally 3 ft thick supported on vertical and 
raking box piles; fendering was designed to absorb 2800 in. 
tons of kinetic energy, this being 25% of energy of vessel of 
45,000 tons dw approaching with velocity of 1 ft/sec; green- 
heart fenders are used, with solid rubber cylinders between 
cross heads and concrete decks; plan. 


Oil Port of Wilhelmshaven. Dock & Harbour Authority v 40 
n 470 Dee 1959 p 229-38. Facilities in connection with 390-km 
oil pipe line to Ruhr District, which starts at port; initial 
capacity is 9-million tons of crude/yr, with planned increase 
to 20-million tons; oil jetty constructed initially as L-shaped 
structure, provides berthing for three large tankers, and 
will be extended to T-headed shape with finger piers for 
smaller vessels; seamless tubular steel piers and concrete 
superstructure are used. 


Oil Terminal at Tranmere on River Mersey. Surveyor v 118 
n 3528 Dec 12 1959 p 1041-2. Discontinuous frontage has two 
floating stages, each 362 ft long and 62 ft wide; each of 12 
dolphins comprises circular pile, driven into river bed, which 
passes through steel or concrete pontoon that moves up and 
down with tide; laminated nylon rollers on outside faces of 
guide piles; each steel dolphin pontoon has been made in 
four parts, and when bolted together and ballasted weighs 70 
tons and has outside diameter of 25 ft; flexible oil pipe ap- 
proaches. 


Reinforced Concrete Jetty for Canada-India Reactor Project, 
T.S.RAMAN. Indian Concrete J v 34 n 4 Apr 1960 p 127-32. 
Reinforced concrete jetty built on concrete pile foundation 
carries seawater pipe lines of reactor at Atomic Energy Estab- 
lishment, Trombay, for length of 3200 ft and ends up with 
jetty head and caisson; jetty comprises precast units, but 
deck was cast in situ; construction involved manufacture of 
seawater resistant quality concrete for use in various mem- 
bers; special design of mix and control techniques; analysis 
of test cylinders. 

JIB CRANES. See Cranes—Jib. 
JIG BORERS. See Boring Machines. 
JIGS AND FIXTURES. See Tools, Jigs and Fixtures. 
JOB ANALYSIS 
Job Evaluation—Asset or Liability? A.G.MeNICHOL. Mod- 


ern Castings v 37 n 1 Jan 1960 p 26-31. Outline of Coopera- 
tive Wage Study plan which has come into prominence in 


ISOTOPES—Continued ; ; 
Quelques problemes poses par la mise. sous vide d’une 
chaine experimentale de separation isotopique par diffusion 
gazeuse, R.DORE. Vide n 82 v 14 July-Aug 1959 p 183-96. 
Problems encountered in pumping of experimental chain of 
in separation process by technique of gaseous dif- 


isotopes : d i 
fusion; installation in operation in Saclay, France since 
Apr 1958; method of separation of lighter and heavier 


isotopes enables recovery of Usss for use as nuclear fuel by 
circulation of gaseous compound UFs through porous bar- 
riers; design and description of equipment; operation and 
performance details. 


JOB ANALYSIS—Continued 


recent years; three facts of plan are job description, job 
classification and job evaluation; plan is labor cost program, 
benefits of which usually are indirect and not easily measur- 
able; work measurement considered as natural, and neces- 
sary, follow-up of program. 

Test of Two Assumptions Made in Job Evaluation, T.E. 
BARTLETT, A.PARIKH. J Indus Eng v 11 n 6 Nov-Dec 1960 
p 497-500. Job evaluation developed provides useful solution 
for many of wage and salary problems; two assumptions 
tested were that job structure or content is internally con- 
sistent within labor market and that once it is established it is 
independent of time and geographic location; if assumption 
regarding time is true, then wage rate for job can be pre- 
dicted for any time period. 


Toward Unified Concept of Job Design, E.S.BUFFA. J Indus 
Eng v 9n 4 July-Aug 1960 p 346-51. Design of jobs is divided 
into determination of job content and methods of execution ; 
optimal method design is consideration of environmental 
effects, phycho-physiological data, principles of arrangement 
and flow of work, data on fatigue and work schedules ap- 
plied within framework of physical and economic limitations ; 
relationship of these factors in determining job content and 
job methods. 41 refs. 


JOINERY. See Woodworking. 
JOINTS 


See also Adhesives; Bolts and Nuts; Brazing ; Concrete Con- 
struction—Joints; Electric Cables—Joints; Fasteners; Gas- 
kets; Laminated Products; Metals and Alloys—Bonding; Pipe 
Joints; Riveting; Soldering; Steel Structures—Connections ; 
Welding ; Wooden Construction—Connections. 


Polyethylene Adhesive Joints, J.J.BIKERMAN, C.R.HUANG. 
Soe Rheology—Trans v 8 1959 p 5-10 (addendum) 10-12. Poly- 
ethylenes, from which substances capable of producing weak 
boundary layers were removed, adhered to metals and glasses 
and breaking stress of joints was closely related to tensile 
strength of polyethylenes in bulk, independent of nature of 
adherends ; rheological theory of adhesive joints was sustained. 


Unique Properties of Flexure Pivots, F.S.EASTMAN. Trend 
in Eng v 12 n 1 Jan 1960 p 5-11. Flexure pivots may be flexible 
strips, wires, or specially shaped pieces of material rigidly 
attached to two parts in way that permits rotation of one 
part relative to other by elastic deformation of flexible mate- 
rial; ball and socket sections at rod ends, rod end with two 
thin strips, crosed flexure pivot, and pyramid pivot discussed ; 
minimum stiffness, restoring moment, bearing friction, pre- 
cision of construction and elastic behavior discussed; table 
relates conditions of use to type of construction. 


JOURNAL BEARINGS. See Bearings. 
JUTE 


Design of Single Electrode Capacitor for Use with Moisture 
Meters and Similar Apparatus, D.F.LEACH, J.M.M.NEILSON. 
J Sci Instruments v 37 n 8 Mar 1960 p 77-80. Experimental 
work leading to development of electrode which was success- 
fully used for measuring moisture content of jute packages, 
and may be used for similar applications involving measure- 
ment of dielectric properties. 


Humidity-Twist Relationships in Jute Filaments, A.C. 
CHAKRAVARTY. Textile Inst—J v 51 n 2 Feb 1960 (Trans 
Sec) p 159-65. Twist behavior was studied by suspending 
length of filament coaxially inside glass cylinder through 
which air of different relative humidities could be passed ; 
measure of torque resulting from twist was obtained; though 
similar in nature, filaments of White jute were found to have 
less twist and to develop less torque for same twist than 
filaments of Tossa jute; data were also obtained for few 
allied fibers, including linseed flax, hemp, sisal, etc. 


Observations on Association of Acetyl Group with Com- 
ponents of Jute, A.B.SSEN GUPTA, A.ROY, W.G.MAGCMIL- 
LAN. J Sei & Indus Research vy 19B n 7 July 1960 p 249-52, 
Method described for extracting major portion of hemicellulose 
from isolated holocellulose with water under pressure; analyses 


THE ENGINEERING INDEX—1960 701 


JUTE—Continued 


of products indicate that acetyl group constitutes characteris- 
tie functional group of hemicellulosic components; hexosans 
account for only small fraction of acetyl, while group itself 
appears to be mostly in association with either xylose or uronic 
acid residue or both. 


Swelling Behaviour of Jute in Water and Alkali Solution 
S.C.ROY, M.K.SEN. Textile Inst—J v 50 n 11 Nov 1959 
(Trans Sec) p 1640-8. Measurements of transverse and longi- 
tudinal swelling of jute in water and of absorption of water 
and alkali from caustic soda solutions; very low value of 
longitudinal swelling of jute is taken to indicate restrained 


K 


KANIGEN PROCESS. See Nickel Plating. 

KAOLIN. See Ceramic Materials; Clay. 

KAPLAN TURBINES. See Hydraulic Turbines—Kaplan. 
KARIBA DAM. See Dams, Arch—Rhodesia. 

KERATIN. See Wool—Chemistry. 


KEROSINE. See Aircraft Fuels; Coal Preparation—Flotation ; 
Gasoline Refining; Hydrocarbons—Processing; Petroleum Re- 
fining. 

KEYS AND KEYWAYS. See Broaching. 

KILNS 


See also Brick Kilns; Cement Kilns; Ceramic Kilns; Indus- 
trial Heating—Gas; Lime Kilns; Refractory Materials—Manu- 
facture. 

Refractory Materials. See also Refractory Materials—Manufac- 
ture. 


Der Anteil des Drehofenfutters am Waermetransport in das 
Brenngut, G.WEISLEHNER. Zement-Kalk-Gips v 12 n 9 Sept 
1959 p 408-11. Role of rotary kiln lining in transmission of 
heat to material to be burned; analysis of values of heat 
transmission-variations in lining on side adjacent to fire; equa- 
tion is derived; in example, proportion of heat transfer from 
lining was found to be 12% of total quantity of heat trans- 
mitted to given cross section. 


Rotary. See also Iron Ore Reduction. 


Basic Rotary Kiln Design for Lightweight Aggregate, M.F. 
PARSONS. Pit & Quarry v 52 n 9 Mar 1960 p 100-21. Most 
successful method is expansion of clay and shale in rotary 
kilns to produce high-strength lightweight aggregate; there 
are wide variations in kiln type used and operations through- 
out industry; aspects discussed are: characteristics of clays, 
heat requirements, points of heat loss, heat recovery, increas- 
ing preheater efficiency, and changes in heat balance. 

Gathering Process Data, G.M.HANSEN. Allis-Chalmers Elec 
Rev v 24 n 4 1959 p 12-15. Features of new pilot plant built, 
based on concept of traveling grate-rotary kiln system to obtain 
answers to numerous process questions relating to diversity of 
raw materials; data recording system of plant, and control 
instrumentation. 

Mathematical Analysis of Rotary Kiln Heat Exchanger—1: 
“Well-Mixed” Condition. M.IMBER, V.PASCHKIS. Radex 
Rundschau n 4 Aug 1960 p 183-97. Expressions for tempera- 
tures of gas and charge in simplified model of rotary kiln are 
derived; additional simplifications introduced which reduce 
complicated expressions to relatively simple functions; from 
graphs presented, optimum design of kiln can be found for 
simplified conditions; use of graphs explained with aid of 
sample calculation. (In English and German). 


KIMBERLITES. See Diamond Mines and Mining; Diamonds ; 
Petrology—Petrography ; Petrology—Soviet Union. 


KINEMATICS 


See also Gears; Hydraulic Laboratories; Internal Combus- 
tion Engines—Rotary ; Mechanisms. 

Trends in Kinematics of Mechanisms, F.FREUDENSTEIN. 
Applied Mechanics Reviews v 12 n 9 Sept 1959 p 587-90. Sur- 
vey of theory of mechanisms, its growth, its present state, and 
possible future development. 71 refs. 


KINETICS. See Evaporation; Flow of Fluids; Friction; Phys- 
ics. 


KLYSTRON TUBES. See Electron Tubes—Klystron. 
KNIT FABRICS 
See also Hosiery Manufacture. 


Dimensional Stability of Plain-Knit Fabrics, D.L.MUNDEN. 
Textile Inst—J v 51 n 4 Apr 1960 (Proc Sec) p P200-9. Relaxa- 
tion, consolidation, and felting shrinkage are considered for 
various types of natural and synthetic fiber fabrics; applica- 
tion of fabric geometry to problem (see also Engineering In- 
dex 1959 p 691) is considered; it is suggested that relation- 
ships obtained indicate that dimensions of knitted fabrics in 


JUTE—Continued 


swelling for structural elements of fiber; both delignification 
and treatment with mild alkali encourage swelling to cer- 
tain extent; results also suggest that incomplete mercerization 
of jute has its precursor in subdued swelling. 21 refs. 


X-Ray Study of Acetylated Jute, S.C.ROY. Textile Research 
J v 30 n 6 June 1960 p 451-6. Diffraction pattern of partially 
acetylated jute has certain features in common with that of 
similarly treated pure cellulose fiber such as ramie or cotton, 
but intense equatorial reflection characteristic of acetyl cel- 
lulose appears to be absent in it; results are for progressively 
acetylated fibers. 


KNIT FABRICS—Continued 


either dry or wet relaxed state are determined by length of 
yarn knitted into stitch, and that if this parameter is known 
stable dimensions may be determined with accuracy. 


Finishing Blends of Orlon and Cotton in Underwear, H.T. 
PRATT. Am Dyestuff Reporter v 49 n 6 Mar 21 1960 p 438-4. 
Reference is to knit garments; method and solution composi- 
tion are suggested for bleaching, and precautions are also 
noted; keynote to good finishing is slow cooling to avoid 
creases and wrinkles, and processing under relaxed conditions ; 
cationic finishes can be applied either by exhaustion from bath 
or by padding. 


Geometry of Warp-Knitted Fabrics, P.GROSBERG. Textile 
Inst—J v 51 n 1 Jan 1960 (Trans Sec) p T39-48. By construct- 
ing simplified physical model, geometrical relationships that 
exist in unfinished 2-bar warp knitted fabric are determined ; 
method for calculating run-in from course wale spacing of 
fabric in loom state and denier of yarn is deduced; it is shown 
how to calculate run-in for different geometry of relaxed 
fabrics ; results are for sateens, locknit, reverse locknit, shark- 
skin, etc. 

Lace on Modern Raschel Machines, B.WHEATLEY. Man- 
Made Textiles v 37 n 429, 480, 481, 432, 4338, 4384. 4385 Mar 
1960 p 638-5, Apr p 61-8, May p 51-3, June p 85-6, 88, July p 
56-8, Aug p 36, 38, 40-1, Sept p 66-7, 69. Mar: High speed 
machines, ranging from types with four guide bars for nets, 
marquisettes, tulle, etc, to those with up to 25 bars. Apr: 
Fabric construction and pattern insertion, including diagrams. 
May: Advantages of raschel machine, and its mechanisms. 
June: Secondary motions. July: Pattern drum mechanism. 
Aug: Ground nets. Sept: Converting designs to point paper. 

Models of Plain-Knitted Loop, G.A.V.LEAF. Textile Inst— 
J v 51 n 2 Feb 1960 (Trans Sec) p T49-58. Two mathematical 
models of plain knitted loop, both based on simple elastica, 
which can be used to describe dimensional properties of plain 
knitted fabric; first is simpler, and can be fitted only to 
wet relaxed fabrics; second model is more complicated mathe- 
matically, but provides more complete picture of plain knitted 
loop in both wet relaxed and dry relaxed states. 


Performance Characteristics of Chemically Stabilized Cot- 
ton Knit Goods, J.B.IRVINE. Textile Research J vy 30 n 3 
Mar 1960 p 222-33. Chemical stabilizers are shown to reduce 
shrinkage by half, improve wash-wear appearance, preserve 
surface appearance through laundering, and impart crease 
resistance; accompanying losses of bursting strength and 
abrasion resistance have minimum effect on use properties of 
fabric because of flexibility of knit structure. Before Nat Cot- 
ton Council. 


Dyeing. See Dyes and Dyeing—Synthetie Fibers. 
Laundering. See Textiles—Laundering. 
KNITTING MACHINERY 

See also Hosiery Manufacture; Knit Fabrics. 


Automation in Fully Fashioned Outerwear and Underwear 
Machines, B.A.MONK. Textile Inst—J v 50 n 10 Oct 1959 
(Proc Sec) p P589-96 (discussion) 596-7. In machine de- 
scribed, high speeds have been achieved by combination of 
heavy machine framework and light cam levers with balanc- 
ing cams to relieve heavy spring loads; application of variable 
draw system takes advantage of higher speeds when knitting 
narrow widths; with this is included pneumatic control of 
camshaft displacement when fashioning; electric motors, 
switches and solenoids are used; sequence of operations is 
pre-set on cam drum. 


For Cireular Knitters Easier Rack Stitch Effects. Modern 
Textiles v 41 n 5 May 1960 p 80. Wildman Jacquard Co, 
Norristown, Pa, has devised method of knitting variety of 
rack stitch effects on their models TA, TAI and TJI circular 
knitting machines without using special attachments ; method 
requires only re-arrangement of needle setup plus proper 
selection of knitting feeds in conjunction with operation of 
standard rack cam; rack cam movement relative to feeds that 
are actually knitted determines panel areas (width). 
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KNITTING MACHINERY—Continued 


Giant Calender for 112-in. Nylon Tricot. Man-Made Textiles 
vy 37 n 433 July 1960 p 51. New features incorporated in 
Schreiner calender produced by Sir James Framer Norton 
& Co; fabricated steel frames, instead of cast iron, provide 
extra strength and improve appearence; self-aligning, spheri- 
cal roller bearings are used on both top and bottom bowls and 
pressure lubricated from forced feed pump; design features 
of top and bottom bowls, hydraulic pressure system, etc, are 
also described; speed range is 8-24 yd/min. 

Knitting Machine Design—Meeting Manufacturers’ Require- 
ments, J.C.H.HURD, G.A-BUSWELL, E.START. Textile Inst 
—J v 50 n 11 Nov 1959 (Proc Sec) p P632-50 (discussion) 
651-3. Machinery for producing various constructions in stock- 


LABELING. 

LABELS 

Testing. Fast, Simple Methods Measure Label Suff, IR. 
SIPHERD. Packaging Eng v 5 n 1 Jan 1960 p 48-51. National 
Distillers Products Co used Sutherland ink-rub tester modified 
by adding glass plate, 4-lb weight, and kraft paper liner in 
test to determine scuff resistance for glass bottle labels ; 
20 min of rubbing in machine is equivalent to rail or truck 
transportation across continent; problems of protective coat- 
ings created by increased scuff resistance solved by develop- 
ment of superior coating to label eliminating need of protec- 
tive bars on bottles. 

LABOR RELATIONS. See Industrial Relations. 

LABORATORIES. See Chemical Laboratories ; Hydraulic Labo- 
ratories; Materials Testing Laboratories; Research Labora- 
tories; Wind Tunnels. 

LABORATORY EQUIPMENT. See Air Preheaters; Furnaces, 
Laboratory; Magnets; Materials Testing Apparatus. 

LABORERS. See Employees. 


See Drug Products—Packaging. 


LACQUERING. See Bottle Caps. 
LADDERS. See Accident Prevention. 
LADLES 


Drying and Pre-Heating Foundry Ladles, G.HOLMES, K.G. 
RHODES. Gas World (Indus & Commercial Gas) v 152 n 
3966 Aug 20 1960 p 34-6. Examination of way in which ladles 
are dried and preheated at large iron foundry from viewpoint 
of increasing: existing efficiency and to derive method by which 
this could be achieved; it was found that efficiency could be 
achieved by obtaining correct degree of aeration, by determin- 
ing most suitable height at which burner should be positioned 
and by ascertaining maximum of cover which could be utilized 
without having deleterious effect on combustion. 


Eccentrically-revolving Ladle, S.EKETORP, B.KALLING. 
Foundry Trade J v 108 n 2259 Mar 24 1960 p 355-61; see 
also German translation in Giesserei v 46 n 23 Nov 5 1959 
p 905-12. Description of new metallurgical device which has 
proved particularly helpful in production of high grade cast 
iron; English version of article previously indexed from 
Giesserei Nov 5 1959. (See article by S.EKETORP indexed 
in Engineering Index 1959 p 691 from Jernkontorets An- 
naler n 8 1959). 

Etude du refroidissement de la fonte liquide dans les poches 
de coulée, M.DECROP, J.P.AYMARD. Fonderie n 176 Sept 
1960 p 3859-70. Study of cooling of liquid cast iron in pouring 
ladles; investigation of type of lining and protection of bath, 
which are capable of limiting cooling. 


Mixing Ladle, New Metallurgical Tool, S.EKETORP. J of 
Metals v 12 n 1 Jan 1960 p 44-8; see also Iron & Coal Trades 
Rev v 180 n 4780 Feb 26 1960 p 471-6. English translation in 
article indexed in Engineering Index 1959 p 691 from Jern- 
kontorets Annaler n 8 1959, 


Refractory Materials. 
Materials. 
LAKES 
See also Hydrology. 


Storage in Natural Lakes, G.A.-WHETSTONE. Water Power 

v ll n 8 Aug 1959 p 299-307, 310. Study of development of 
natural lakes by underwater piercing or other means that 
avoid artificially raising storage level by dams; possible 
methods are: tunneling to lake with removal of final plug by 
blasting, tunneling to lake with connection made “in the 
dry” behind cofferdam, ditching to create artificidl canyon, or 
overlifting method by pumping or siphons; complete list of 
world’s underwater piercing constructions. 

LAMIFLO. See Rubber Products. 

LAMINATED PRODUCTS 


See also Aircraft 
Metals and Alloys 


See Iron and Steel Plants—Refractory 


Manufacture—Sandwich Construction ; 
Bonding; Plastics—Laminated; Plywood; 


KNITTING MACHINERY—Continued 
ing and half hose; straight bar machines for outerwear; 
circular machines for stitch-shaped garments, jersey fabric and 
knitted piece goods; circular machines for knitted underwear. 
KOEPE SYSTEM. Sce Mine Hoists—Koepe System. 
KONIMETERS. See Dust—Analysis ; Dust—Measurement. 
KRAFT MILLS. See Paper and Pulp Mills; Pulp Manufacture 
—Sulphate Process. : 
KRYPTON. See Electron Tubes—Discharge ; Gases—Rare ; Gases 


—Solubility. 
KUPRODUR. See Electric Conductors—Copper. 
KYANITE. See Mineral Industry and Resources. 


LAMINATED PRODUCTS—Continued 
Radio Equipment—Printed; Wooden Construction—Gluing. 


Combine Plastics and Metals for Better Products. Iron 
Age v 184 n 19 Nov 5 1959 p 98-9. In fields of aircraft, elec- 
tronics, machinery, textiles, and tin plating, combination of 
plastic laminates with steel, Al, and Cu enable operations that 
neither material could perform alone; plastic laminate covered 
rolls have replaced rubber at tin plating mill and are provid- 
ing superior service; Synthane Corp offers 85 basic laminates 
plus additional variations to satisfy special needs; other ap- 
plications are in printed circuits, ball bearing retainers, air- 
eraft shock struts, and textile pressure rolls. 


Honeycomb, P.J.B.SSTEVENS, L.M.POLENTZ. Matls_ in 
Design Eng v 51 n 3, 4 Mar 1960 p 117-22, 172, Apr p 123-6, 
167-8. Summary of basic formulas, design guides and proce- 
dures required for application of honeycomb sandwich struc- 
tures; various materials and details of applications given; 
rules stated apply to structural parts in any industry; non- 
structural applications of honeycomb as gas turbine seals, oil 
seal on crankshaft of internal combustion engine, as heat 
radiator, shock absorber, etc. 


Structural Sandwich Design Criteria, E.W.KUENZI. US 
Forest Products Laboratory—Report n 2161 Oct 1959 16 p. 
Stiffness and strength factors; example for design procedure 
for floor panel of sandwich construction, to be simply sup- 
ported at its ends on 12-ft span; methods for determining 
deflections of sandwich beams or panels and buckling of sand- 
wich columns and simply supported panels under edge load, 
including formulas for calculating facing stresses and core 
shear stresses. 

Vinyl-to-Metal Laminating, I.J.DAVIS. Adhesives Age v 3 
n 3 Mar 1960 p 40-2. To laminate vinyl film to metals, either 
flat laminate is produced that is later cold stamped or drawn 
into shape, or vinyl is heated and pressure formed around pre- 
formed metal shape; both techniques require special adhesives ; 
simple testing technique suggested for both laboratory work 
and quality control of adhesives. 

LAMPS. See Electric Lamps. 

LAND FILL. See Refuse Disposal—Land Fill. 
LAND RECLAMATION. See Reclamation of Land. 
LAND SURVEYING. See Surveying. 

LANDING FIELDS. See Airports. 

LANDING GEAR. See Aircraft Landing Gear. 
LANDSCAPING. See Roadside Improvement. 
LANDSLIDES 


See also Earthquakes—Montana; Geology ; Geology—Engi- 
neering ; Soils—Mechanies. 


Landslide and Foundation Investigations and Stability Anal- 
ysis. Nat Research Council—Highway Research Board—Bul 
n 236 1960 68 p. Papers at 38th annual meeting, Jan 5-9 1959 
Washington, DC as follows: On Methodology of Landslide 
Investigations in Soviet Russia, D.P.KRYNINE, 1-16; Soil and 
Foundation Investigations on Patapsco Tunnel Project, R.B. 
BALTER, S.M.MILLER, 17-38; Mathematical Expressions for 
sige Are Method of Stability Analysis, R.E.LANDAU, 

O periodichnosti opolznevykh protsessov, E.P.EMEL’YA- 
NOVA. Razvedka i Okhrana Nedr v 25 n 6 June 1959 p 41-6. 
Periodic character of landslide processes; influence of moon 
and sun on stability of slopes; dependence of frequency and 
magnitude of landslides on intensity of sunspots; examples of 
bag asco character of landslides in different areas of Soviet 

nion. 


Alaska. Giant Waves in Lituya Bay, Alaska, D.J.MILLER. US 
Geol Survey—Professional Paper n 354-C 1960 p 61-86, 1 map, 8 
plates. Occurrence of 4 known and 1 inferred giant waves with 
maximum of their trimline at 1720 ft; configuration of trim- 
lines formed by giant waves suggests sliding from south 
wall of Lituya Bay at Mudslide Creek as likely cause; fre- 
quent occurrence of giant waves is attributed to combined 
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LANDSLIDES—Continued 


effect af recently glaciated steep slopes, highly fractured rocks 
and deep water in active fault zone, heavy rainfall, and fre- 
quent freezing and thawing. 


California. Causes of Sear’s Point Landslide Sonoma County, 
California, H.D.WOODS. Geol Soe America—Eng Geology Case 
Histories n 2 Mar 1958 p 41-2. Landslide occurred in gently 
folded, plunging syncline in semiconsclidated Plio-Pleistocene 
sediments ; contributing factors were high water table and 
thin, tuffaceous clay strata in sediments; landslide was stabil- 
ized by reducing slope in slide area. 


Portugese Bend Landslide, Palos Verdes Hills, California, 
R.MERRIAM. J of Geology v 68 n 2 Mar 1960 p 140-53. An- 
cient complex landslide affects several hundred acres of sea- 
ward dipping tuffaceous Miocene shales; in 1956 about one- 
fourth of area of this slide began moving again along 6 to 7° 
slope by earthflow and shifting of large blocks; movement is 
continuing at rate which increases in winter and decreases in 
summer and ranges from 0.08 to 0.1 ft/day; causes of land- 
slide, and attempts to control sliding. 


Italy. Analisi di una frana per scorrimento in roece sciolte, 


A.CROCE. Geotecnica vy 7 n 1 Jan-Feb 1960 p 5-11. Analysis 
of landslide in loose rock; mountains near Salerno consist of 
dolomite limestone formation covered on slopes by layer of 
fine grained soil; landslide took place on contact area between 
soil and rock formation in which shearing resistance at this 
surface was lower than resistance of soils; morphological 
characteristics of landslide; physical, and mechanical proper- 
ties of soils. 

Descrizione di una frana in sponda sinistra del torrente 
Amendolea in Calabria, U-MALONE. Geoteenica v 7 n 2 
Mar-Apr 1960 p 78-81. Description of landslide on left bank 
of Amendolea creek in Calabria; area is subject to continuous 
landslides; details of landslide having area of 6 to 7 ha and 
formed by rapid sliding. 

I movimenti della massa rocciosa sulla sponda sinistra del 
serbatoio di Pontesei in corrispondenza alla confluenza del 
torrente Mae e del suo affluente Rio di Bosconero, U.CAPRA, 
C.LINARI. Geoteenica v 7 n 38 May-June 1960 p 118-24. 
Movement of rock mass on left bank of Pontesei reservoir at 
confluence of Mae Creek and Bosconero Brook; local geologic 
conditions, various phenomena relating to movement of 
rocky mass and appropriate control systems. 

La frana presso la diga di Gela, P.VECELLIO. Geotecnica 
v 7 n 3 May-June 1960 p 133-47. Landslide pressing on Gela 
dam; investigation of causes of landslide, particularly those 
of water percolation from artificial reservoir. 


Lo stato di dissesto idrogeologico della penisola Calabrese, 
P.NICOTERA. Geotecnica v 6 n 6 Nov-Dee 1959 p 251-88. 
State of hydrogeological disturbances in Peninsula of Calabria 
characterized by devastating landslides; analysis of factors 
of geological character influencing formations, their causes 
and prevention. 

Su alcuni movimenti franosi del Lazio, R.LUPINO, A. 
BUONOPANE, A.Di NOI, C.RIDOLFI, L.RUZZEDDU. Geo- 
tecnica v 7 n 1 Jan-Feb 1960 p 12-29. Some landslides in 
Latium; landslides and similar movements surveyed and 
results shown in tables indicating geological and morphological 
features of area. 


Montana. Madison Canyon Slide, K.R.BARNEY. Civ Eng (NY) 
v 30 n 8 Aug 1960 p 72-5. Slide moved 43 million cu yd of 
material into and across Madison River; shocks of 17.5 to 
7.8 magnitude were recorded on Richter Scale; damage to 
Hebgen Dam was not severe; natural slide dam closed 
Madison River and was rapidly building-up Quake Lake; 
lowering by 50 ft, crest of slide dam and providing mechanical 
spillway, relieved lake and Hebgen dam from high water. 


West Virginia. Relation of Geology to Drainage, Floods, and 
Landslides in Petersburg Area, West Virginia, V.T.STRING- 
FIELD, R.C.SMITH. West Virginia. Geol & Economic Survey 
—Report Investigations n 13 May 1956 (received Apr 1960) 
19 p. Water gaps formed by streams cutting across geologic 
structure, together with steep dip slopes and relatively low 
permeability of geologic formations, are important factors 
in accounting for floods; heavy rains decreased shearing 
resistance of materials involved and added sufficient load to 
cause landslides on steep dip slopes and talus slopes. 


LANTHANUM 


See also Rare Earths. 


Phase Equilibria in System LazQsz-Iron Oxide in Air, V.L. 
MORUZZI, M.W.SHAFER. Am Cer Soe—J v 43 n 7 July 
1960 p 367-72. Liquidus and solidus curves were obtained 
by quenching in iron rich portion; orthorhombic perovskite 
LaFeO3 and compound with magnetoplumbite structure cor- 
responding to composition Lakei20i19 were found ; former melts 
congruently at about 1890 C, latter has stability minimum at 
1380 G and maximum at 1421 C; iron rich portion of system 
is essentially ternary, remainder can be considered to be 
simple binary. 


LAPPING. See Crankshafts—Manufacture; Diamonds—Indus- 
trial Applications; Lapping Machines. 


LAPPING MACHINES 


Proper Techniques Broaden Lapping Applications, R.T. 
CAPANSKY. Grinding & Finishing v 6 n 7 July 1960 p 30-2. 
Investigation by Western Hydraulics, Van Nuys, Calif to im- 
prove flat lapping; single surface bowl type machines, large 
single surface machines and double surface type of machine 
employed to meet divergent requirements ; examples of lapping 
valve poppet and hydraulic seal; comparison of nylon valve 
part lapped by three different methods. 


Smooth Links Blend New Machine to Current Production 
Line. Iron Age v 185 n 6 Feb 1960 p 150-1. How lapping 
machines for polishing camshaft journals were integrated into 
production line at Buick-Oldsmobile-Pontiac Div of General 
Motors Corp; work previously performed as separate opera- 
tion on lathes equipped with polishing fixtures, is now done 
with minimum handling. 


LASERS. See Masers. 
LATEX. See Rubber—Latex. 
LATHES 


See also Machine Shop Practice; Machine Tools; Metals 
Cutting. 

Drehbank, Revolverdrehbank oder Drehautomat? R.MAN- 
GOLD. Werkstatt u Betrieb v 93 n 5 May 1960 p 229-31. Lathe, 
turret lathe, or automatic lathe; to obtain economic use of 
lathes, study is made on maximum number of pieces produced 
on three lathe types, with machining costs being equal; 
results of calculations are shown in diagrams. 


Entwicklungslinien im Bau von modernen Drehautomaten, 
A.PETRICK. Draht v 11 n 8 Aug 1960 p 449-54. Trends in 
design of modern automatic lathes; illustrated discussion of 
different types of machines used by wire industry, including 
those to which material to be cut is supplied as coils, instead 
of straight rod. 


New Lathe Tackles Tough Jobs. Iron Age v 186 n 3 July 
21 1960 p 144. 75 hp heavy duty engine lathe, completely 
new in design, developed for steel mill, foundry, and general 
machine shop work has been built by Sidney Machine Tool 
Co; headstock provides 36 spindle speeds, 160 to 1 speed 
ratio, and automatic calculation of cutting speed; lathe can 
handle 504 in. lengths, and with final herring bone drive 
gears 22 to 26 uin. finish can be achieved; other operating 
features are described. 

New Semi-Automatic and Capstan Lathes, J.DUBEN. Czecho- 
slovak Heavy Industry n 3 1959 p 17-27. Report on new 
machine tools now in production stage at plant in Gott- 
Waldov-Zlin; RP 63 semiautomatic capstan lathe is single 
spindle machine with pneumatic attachment for automatic 
large scale production of gear bodies, brake drums, and all 
parts of flange type character; four other lathes for multiple 
production of medium heavy parts such as components for 
combustion engines, turbines, and machinery parts for all 
industrial needs; design and operating data presented. 


New Swift High-Speed Ceramic and Carbide Tool-testing 
Lathe. Machy (Lond) v 97 n 2497 Sept 21 1960 p 675-6. Lathe 
described has capacity for bars up to 9 in. diam by 36 in. 
long; bed design has heavy section inverted-V front shear, 
and other bearing surface for saddle apron is provided by 
square-section guide on front vertical face of bed: tool 
holder is of simple heavy duty design and associated slide 
is provided with power feed rates from 0.00007 to 0.016 and 
0.00028 to 0.064 in. per rev, for low and high ranges of 
spindle speeds; attention also drawn to heavy duty tailstock. 


Viliyanie kinematiki i konstruktsii privoda na _ kharakter 
perekhodnykh protsessov stankov, Yu.M.ANDRUSHEVICH. 
Stanki i instrument v 31 n 1 Jan 1960 p 10-13; see also 
English translation in Machines & Tooling v 31 n 1 1960 p 
11-15. Effect of kinematics and design of drives on such 
movements as acceleration, over-run, etc, in lathes; results 
of dynamic investigations of these movements of machine 
drives with various transmission systems are presented. 


Welding Cuts Cost 35%, Increases Torsion Rigidity on 
Redesigned Lathe, E.DUESING. Welding Engr v 45 n 1 
Jan 1960 p 82-4. Bed, headstock, tool rest and holder (and 
eventually tailstock) of wood turning and metal spinning 
lathe introduced by Oliver Machinery Co, Grand Rapids, Mich, 
are all of welded steel; redesigning permitted cost reduction 
along with threefold increase in torsional rigidity; assembly 
operations described; lathe is used mostly for vocational 
training and must sell for about $500. 


Attachments. Hydraulic Copy-Attachment for Turning of Non- 
Circular Shapes, Type IKSV 2, J.ZAHOR. Czechoslovak 
Heavy Industry n 9 1959 p 20-2. Developed by Machine Tool 
Research Institute, Prague, IKSV 2 attachment is designed 
for mounting on cross slide of suitable lathe; as compared 
to mechanical copy systems, has advantage of small inertia 
masses, low pressure of tracer on pattern, and high force 
multiplication which permit high copy feed velocities even 
when heavy cuts are taken; simple tools copy complex 
shapes. 

Loaders and Unloaders for Automatic Lathes, G.B.SEE- 
BERG. Am Mach/Metalworking Mfg v 104 n 9 May 2 1960 
p 107-18. Factors governing selection and design of loaders; 
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hoppers and chutes for flexibility; piston blanks handled by 
indexing loader; chute-loaded bushing lathe; pivoted magazine ; 
between-ways loader; other chute type loaders; through- 
spindle loaders; gantry-supported loaders; lifter assemblies. 


Naladka tokarnykh mnogoreztsovykh stankovy avtomatiches- 
kikh linii dlya obrabotki stupenchatykh valikov, I.G.TUR- 
CHANINOV, I.F.NEISHTADT. Stanki i Instrument vy 30 n 10 
Oct 1959 p 11-13; see also English translation in Machines & 
Tooling v 30 n 10 1959 p 12-14. Setting multi-tool lathes in 
automatic lines to machine stepped shafts; design of machin- 
ing attachment developed by ENIMS for use in automatic 
lines is described; details of multitool holder for turning 
stepped electric motor shafts; indicator setting device for 
accurately setting tools in multitool holder. 


Control. See also Machine Tools—Control. 


Automatic Operation of Capstan Lathes. Automobile Engr 
v 49 n 13 Dec 1959 p 533-6. Conversion of existing standard 
machine tools to fully programmed control for small batch 
production is possible by means of programmed sequence con- 
trol, developed by Nickols Automatics Ltd, London; method 
of programming by means of plug wires enables considerable 
saving of operator’s time to be effected; example of familiar 
standard capstan lathe converted to fully automatic operation 
is illustrated; setting chart; standard control cabinet. 


Copy Turning Lathes, I.B.KING. Production Engr v 39 n 
1, 3, 5 Jan 1960 p 17-31, Mar p 147-68, May p 291-308. 
Jan: Principles employed in copy turning systems; servo 
control, methods of tool actuation, and four possible combina- 
tions of styles and motors, comprising all-hydraulic, all- 
electric, pneumatic-hydraulic and electro-hydraulic systems; 
illustrations and graphical data. Mar: Design, operation, and 
performance of machines in current production, specifically 
for copy turning operations. May: How American and Euro- 
pean companies employ copy turning equipment to advantage; 
specific applications. 


More Chips No Chatter, J.W.GREVE. Tool & Mfg Engr 
(formerly Tool Engr) v 45 n 38 Sept 1960 p 91-6. Lathe 
productivity during past decade doubled and tripled due to 
automatic controls, higher horsepower and greater rigidity; 
modern control features and drives described. 


Numerical Building Blocks Control Turret Lathe, H.W. 
MERGLER. Control Eng v 7 n 7 July 1960 p 69-76. Warner 
& Swasey Servofeed system, which permits one to start out 
with manually operated turret lathe and add numerical 
control capabilities as need arises; basic machine is com- 
pletely equipped with servo operated feeds so that even 
during manual operation, control is through servo links. 


One Lever Controls Turret Lathe. Iron Age v 185 n 2 
Jan 14 1960 p 76-7. New single-lever control on vertical 
turret lathe, positions each head and engages or disengages 
tool from work; reducing non-productive portion of operating 
eycle, makes operators functions easier, and increases active 
eutting manhours; operation and performance of new line 
of turret lathes introduced by Bullard Co discussed. 


Sistema tsifrovogo programmnogo upravleniya dlya tyazhe- 
logo tokarnogo stanka, I.L.SHAPIRO, E.M.GROSSMAN, Yu.A. 
RAISOV, Yu.V.TIKHVINSKII. Elektrichestvo vy 80 n 2 
Feb 1960 p 9-12. Numerical programming control system for 
heavy lathe with centers about 500 mm high and 4000 mm 
apart; workpieces up to 10 tons in weight, with complex 
curvilinear surfaces can be machined to accuracy of 0.1 mm; 
drive control system; one operator can tend, and one record- 
ing device can serve several machines. 


Tape Plus Tooling Make Turret Lathe Practical for Short 
Runs. W.M.STOCKER, Jr. Am Mach/Metalworking Mfg v 104 n 
15 July 25 1960 p 104-6. New turret lathe built by Jones and 
Lamson uses hydraulic servo system installed in tape con- 
trolled positioning table of lathe introduced in 1955; how- 
ever, for lathe operation force level is as high as 8000 Ib on 
turret motions; positioning table requires only 1500 Ib of 
thrust; hydraulic system is refinement of design used in earlier 
lathe; details of new lathe which is designed for short run 
production. 


Tokarka specjalna do toezenia rowkow weg spirali Archimed- 
esa, J.ATKONIS. Mechanik v 32 n 9 Sept 1959 p 578-81. 
Special lathe for machining Archimedes spiral shape grooves; 
details of steering device of Polish made machine, 


Turret Lathe Positions, Contours under Numerical Control, 
Am Mach/Metalworking Mfg v 104 n 16 Aug 8 1960 p 76-7. 
New Gisholt Model 101 Factrol is provided with continuous 
path control, for contouring, on two separate tool systems 
plus all essential controls needed for turret lathe operation; 
control put in single package, is mounted on lathe; control 


concept makes lathe single spindle automatic~suitable for 
short runs. 


Working Out an Electro-Hydraulie Circuit, Hydraulic Power 
Transmission v 6 n 65 May 1960 p 310-13. Description of 
hydraulic system designed for lathe conversion for turning 
special shafts; setting up of program described, for determin- 
ing locations of limit and micro-switches, and interpreta- 
tion of impulses so that solenoids could be energized and 
deenergized in proper sequence. 


LATHES—Continued 


Zur Beurteilung von Nachformeinrichtungen an Drehbaen- 
ken, G.KLEIMENHAGEN. Werkstatt u Betrieb v 93n 
May 1960 p 225-8. Assessment of copying equipment on lathes ; 
aceuracy of copying operation is analyzed on example of 
uniaxial copying system, using various control methods; static 
and dynamic errors investigated. 


Coolants. See Cutting Fluids. 

Manufacture. See Machine Tools—Manufacture. 

Tools. See Cutting Tools; Tools, Jigs and Fixtures. 
LATHES, WOODWORKING. See Woodworking Machinery. 
LAUNDRIES 


Control in Laundries, V.N.AUDIGIER. Control v 3 n 25 
July 1960 p 92-4. Control devices for development of con- 
tinuous processing in laundry industry; water control ; com- 
bustion of fuel; folding machines; work of British Launder- 
ers’ Research Assn on development of continuous flow machine. 


Heat Problems of Modern Laundry, H.BLUM. Heating Vv 
22 n 173 May 1960 p 170-4. Survey of steam requirements 
of modern laundry; types of laundry machinery in common 
use and their thermal performance; summary of heat re- 
quirements of laundry, and changing character of load as 
economies are effected; consideration of steam generation and 
boiler plant, and power production. 


LAUNDRY EQUIPMENT. See Washing Machines. 
LAVA. See Petrology. 
LAWN MOWERS 


Noise Control. Noise Quieting Principles for Rotary Type 
Power Lawn Mowers, W.C.SPERRY. SAE—Paper n 183A for 
meeting June 5-10 1960 22 p. Results of 200 tests made to 
determine acoustic principles that must be considered; noise 
characteristics of mowers and their components were deter- 
mined with aid of Armour Research Foundation reverbera- 
tion chamber; engine, blade, deck, and muffler were studied 
and six major noise components established; two components 
of engine noise can be reduced by using cover for exposed 
engine above deck; noise control abilities defined as cover 
and deck factors. 


LAWS AND REGULATIONS. See Air Pollution—Laws and 
Regulations; Highway Administration; Mining Laws and 
Regulations; Patents and Inventions; Petroleum Laws and 
Regulations ; Radiation—Laws and Regulations. 

LEACHING. See Ore Treatment—Leaching. 

LEAD AND ALLOYS 


See also Electric Cables—Sheathing; Indium Lead Alloys; 
Mineral Industry and Resources; Radiation—Shields; Rockets 
and Missiles—Materials; Solders; Superconductivity; also all 
subject headings beginning with Lead. 


Approximate Wave Functions of Pbt++ by Method of Self- 
Consistent Field Without Exchange, J.F.HART, B.H.WORS- 
LEY. Can J Physics v 37 n 9 Sept 1959 p 983-8. FERUT 
program for calculating atomic structures was modified and 
adapted to configuration PBtt+; it is shown that, except 
in case of 4f wave function, it was possible to begin all 
integrations at common point; initial estimates were made 
from A.S.DOUGLAS, D.R.HARTREE, and W.A.RUNCIMAN 
(1955 Proe Cambridge Phil Soe v 51 p 486) results for Tl; 
errors in final wave function are considered no more than 
one or two units in second decimal digit; tabular data. 


Density of States in Lead, A.V.GOLD. Philosophical Mag v 
5 n 49 Jan 1960 p 70-7. Refinements of curve of density of 
states n(E) in lead, derived from de Haas-van Alphen effect, 
are inferred from existing superconductivity and transport 
data on pure lead and alloys with thallium or bismuth. 17 refs. 


New Class of Lead-Base Alloys, D.N.WILLIAMS, J.A. 
HOUCK, R.ILJAFFEE. Metal Progress v 77 n 2 Feb 1960 
p 79-81. Results of study conducted at Battelle Memorial 
Institute in cooperation with Lead Industries Association 
indicate that dispersing metal powder in lead improves its 
tensile properties; made by stirring powders of low solubility 
such as copper, nickel and cobalt into molten lead, new 


lead cemented alloys show promise in extending usefulness 
of this heavy metal. 


Stoichiometry of Lead Telluride, E.MILLER, K.KOMAREK, 
I.CADOFF. Met Soc of AIME—Trans v 215 n 6 Dec 1959 
p 882-7. Lead tellurium phase diagram in region of maximum 
melting point of PbTe was investigated using thermal analy- 
sis and electronic measurements of single crystals; maximum 
melting point occurs at 923.9 C and at 60.002 at.-% Te; 
stoichiometric lead telluride, PbTe, is in equilibrium with 
liquid of 0.41 at at.% excess lead at 923.2 C 

Analysis. Enhancement of Sensitivity in Spectral Isotope 
Analysis of Lead, M.S.KASHTAN, E.V.SOBOTOVICH, T.N. 
KHLOPINA. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 8 n 1 Jan 1960 p 11-18. Method 
of introducing analyzed sample into hollow cathode discharge 
tube was carried out, which permits improvement of number 


of important characteristics of spectral isotope analysis 
method. 


Corrosion. See also Electric Batteries—Corrosion. 
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Beitrag zur Systematik der Korrosion der Metalle im 
Erdreich—2, T.MARKOVIC, M.SEVDIC, N.PAVKOVIC. Werk- 
stoffe u Korrosion v 11 n 1 Jan 1960 p 22-7. Contribution 
to systematics of corrosion of metals in soil, dealing with 
lead; explanation of electrochemical mechanism of corrosion 
at lead surfaces; review of field tests on lead with 1% Sb 
shows clear dependence of corrosion rate on average annual 
rainfall and pH of soil; explanation of soil corrosion of lead 
cable sheathing as stress corrosion phenomenon. 21 refs. 


_Eine_ oszillographische Untersuchung ueber die Bildung 
eines basischen Bleisulfats etc, R.W.OHSE. Werkstoffe u 
Korrosion v ll n 4 Apr 1960 p 220-3. Oscillographic investi- 
gation of formation of basic lead sulphate PbO.PbSOu as inter- 
mediate product in intermittent galvanostatic charge on Pb- 
PbSOs-Pb2 system; measurements on 99.99% Pb electrode 
in HeSO; (pH = 1) at 25+0.2 C; tabulation and discussion 
of results. 27 refs. 

Ueber das Korrosionsverhalten von Weichblei in Schwefel- 
saeure, G.HOHLSTEIN, E.PELZEL. Metall v 14 n 8 Aug 
1960 p 765-9. Corrosion of soft lead in boiling sulphuric acid 
of different concentrations; statistical analysis of literature 
data and extensive experimental investigations lead to con- 
clusion that discrepancies (particularly of data for 50-80% 
H2SOs) can be explained by passivation of lead because of 
anodic polarization; three specific ranges of potential are 
correlated with weight loss ranges. 


Creep. See Lead Metallography; Metals and Alloys—Creep. 
Extrusion. See Metals and Alloys—Extrusion. 

Fatigue. See Lead and Alloys—Testing. 

Forging. See Forge Shop Practice. 

Impurities. See Lead Metallography. 


Testing. Pruefung der Dauerschwingfestigkeit und-verformbar- 
keit von Blei und Bleilegierungen fuer Kabelmaentel im Zug- 
Druck-Versuch, W.HOFMANN, H.von MALOTKI, P.WEHR. 
Metall v 14 n 8 Aug 1960 p 763-5. Testing of fatigue strength 
and deformation of lead and lead alloys for cable sheathing 
under alternating tension and compression; detailed, illustrated 
description of testing apparatus; S-N curves and tabulated 
data of fatique strength and deformation after 10% cycles, at 
140 -180 C, of 99.94% Pb and alloys containing small amounts 
of Cu and/or Sb, or Cu plus Sn or Te. 


LEAD ANTIMONY ALLOYS 


Einfluss des Schwefels auf das Eutektikum der Blei-Antimon 
-Legierungen, K.KNOLLE, K.LOEHBERG. Zeit fuer Metall- 
kunde v 51 n 6 June 1960 p 350-3. Effect of sulphur on eutectic 
of lead antimony alloys; discrepancies in literature on tem- 
perature and composition of Pb-Sb eutectic are ascribed to 
sulphur contamination of alloys used; thermal analysis of 
10-18% Sb alloys with and without traces of S showed that 
0.01% S lowers eutectic temperature from 251.2 to 249.3 C 
and increases Sb content from 11.2 to 11.5%. 


LEAD BISMUTH ALLOYS. See Superconductivity. 
LEAD COATING. See Protective Coatings. 
LEAD COMPOUNDS 

See also Lubricants—Solid Film; Photoelectric Cells. 


Dilatometric and X-Ray Data for Lead Compounds—1, 
J.F.ARGYLE, F.A.HUMMEL. Am Cer Soc—J v 43 n 9 Sept 
1960 p 452-7. Aggregate thermal expansion data on lead 
silicate, phosphate, borosilicate, and _ silicophosphate com- 
pounds show that per cent expansions range from about 0.6 
to about 1.4 in interval from room temperature to 700 C; 
existence of several lead compounds is substantiated; it is 
anticipated data will be useful where crystalline lead con- 
taining ceramic is prepared by nucleation and devitrification 
of high lead glasses or by sintering or reaction of crystalline 
compounds. 


LEAD DEPOSITS 


See also Copper Lead Zine Deposits; Geochemistry—Lead ; 
Lead Zine Deposits. 


Anomalous Leads and Emplacement of Lead Sulfide Ores— 
Erratum, R.L.STANTON, R.D-RUSSELL. Economic Geology 
v 55 n 4 June-July 1960 p 841. Discussion of paper indexed 
in Engineering Index 1959 p 694 from June-July 1959 issue. 


Soviet Union. Naibolee molodye svintsovye mestorozhdeniya 
tsentral’nogo Tyan-Shanya A.A.LUIK. Geologiya Rudnykh 
Mestorozhdenii n 3 May-June 1960 p 28-48. Youngest lead 
deposits of central Tien-Shan; hydrothermal lead deposits 
of Quaternary age possess coccade structure where separate 
bands consist of galena and barite; analysis of liquid in- 
clusions indicates temperature of ore formation about 100 C; 
deposition proceeded in thermal springs of geyser type. 


O genezise polimetallicheskogo orudeneniya plastovogo tipa 
vy dolomitakh Kalkan-Ata., E.L.ABRAMOVICH. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 11 
Nov 1959 p 21-30. Genesis of base metal mineralization of 
bedded type in dolomites of Kalkan-Ata; lithological and 
facial study of ore-bearing Frasnian series indicates that its 
origin is of syngeneticepigenetic type. 


LEAD DEPOSITS—Continued 


Wisconsin. Shallow Lead Diggings, Grant and Lafayette Coun- 
ties, Wis., W.A.GROSH. US Bur Mines—Report Investigations 
n 5694, 1960 59 p. Grade of residual mineralization is generally 
low ; galena is in very finely divided state, which presents 
difficult recovery problems; within area sampled, several 
highly mineralized zones were found; any contemplated ex- 
ploitation program should consider feasibility of resoiling 
mine areas. 


LEAD IODINE. See Crystals—Defects. 
LEAD METALLOGRAPHY 
See also Metallography. 


Boundary Migration of High-Purity Lead During Creep 
and Grain Growth, R.C.GIFKINS. Met Soc of AIME—Trans 
v 215 n 6 Dee 1959 p 1015-22, (discussion) v 218 n 6 Dec 
1960 p 1119-20. Mean boundary migration depended linearly 
upon creep extension under various conditions; prolonged an- 
nealing or air casting increased proportion of immobile 
boundaries at given stage of tests; grain growth during 
annealing followed power law; linking of migration and 
sliding in creep and models for migration examined; activa- 
tion energies calculated from these models. 30 refs. 


Effect of Solute Impurities on Preferred Orientation in 
Annealed High-Purity Lead, K.T.AUST, J.W.RUTTER. Met 
Soe of AIME—Trans v 218 n 1 Feb 1960 p 50-4. New grains, 
introduced by recrystallization, were allowed to grow com- 
petitively at expense of substructure of melt-grown single 
erystal; it was found that development of preferred orienta- 
tion relationships between recrystallized grain which grew 
most successfully and melt-grown crystal is dependent upon 
kind and amount of solute present in sample. 


Kinetics of Grain Boundary Migration in High-Purity Lead 
Containing Very Small Additions of Silver and of Gold, 
J.W.RUTTER, K.T.AUST. Met Soc of AIME—Trans vy 218 
n 4 Aug 1960 p 682-8. Migration studied as function of 
temperature and solute concentration in specimens of zone- 
refined lead containing very small additions of silver and 
gold; results are compared with various theories of grain 
boundary migration and with observations made previously 
of grain boundary migration in similar specimens of zone- 
refined lead containing tin additions. 

LEAD METALLURGY 


See also Lead and Alloys; Lead Antimony Alloys; Lead 
Refining; Lead Smelting; Zinc Metallurgy. 


Anwendung der Effusionsmethode mit radioaktivem Blei zur 
Bestimmung der thermodynamischen Aktivitaeten des Bleis 
etc, B.PREDEL. Zeit fuer Metallkunde v 51 n 7 July 1960 p 
381-4. Application of effusion method using radioactive lead 
(Pb 212) in determining thermodynamic activities of lead in 
liquid lead tin alloys; activity isotherm obtained for 734 C is 
compared with literature data. 


Dampfdruckkurve Siedpunkt und Dissoziation des Bleioxvds, 
R.HOERBE, O.KNACKE. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 12 n 7 July 1959 p 321-4. Vapor pressure curve, 
boiling point, and dissociation of lead oxide; results of meas- 
urements in temperature range between 925 and 1225 C. 


Das Viskositaetsverhalten fluessiger Bleilegierungen im 
Konzentrationsbereich der festen Loeslichkeit, W.PATTER- 
SON, H.BRAND, H.TRASSL. Giesserei (Technisch-Wissen- 
schaftliche Beihefte) n 27 Jan 1960 p 1477-81. Viscosity of 
molten lead alloys of compositions forming solid solutions ; 
measurements on alloys of Pb with Zn, Mg, Sb, Cd, Sn, and Bi 
show that viscosity of lead increases, and activation energy 
decreases, as maximum solid solubility of added elements de- 
creases; extrapolated values from literature including other 
elements confirm findings. 


Die Diffusion einiger Metalle in fluessigem Blei, E.PELZEL. 
Zeit fuer Metallkunde v 50 n 11 Nov 1959 p 649-51. Diffusion 
of metals (Zn, Cd, Sn, Sb, Na, Li, As) in molten lead; dif- 
fusion was determined by color change of oxide film on high 
purity lead at 470 C; from observed relation between diffu- 
sion time and concentration it is concluded that affinity of 
components (heat of mixing) determines diffusion rate. 


Diffusion in Solid Silver-Molten Lead System, G.W.PRECK- 
SHOT, R.E.HUDRLIK. Met Soe of AIME—Trans v 218 n 3 
June 1960 p 516-18. Diffusion coefficients of silver from solid 
silver in molten lead were measured to within 0.8% in 
columnar-type diffusion cell at 326-530 C; Fick’s law describes 
process up to 530 C where laminar mechanism apparently 
breaks down; there is negligible resistance at interface as 
shown by mathematical analyses; diffusion coefficients are 
found concentration independent. 


Reaktionsgleichgewichte zwischen fluessigem Blei und Met- 
alloxyden—3, E.PELZEL. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 12 n 11 Nov 1959 p 558-61. Reaction equilibria 
between liquid lead and metal oxides; interpretation of oxida- 
tion maximum of antimony during lead refining; pt 1 and 2 
indexed in Engineering Index 1958 p 629 from Feb and June 
1958 issues. 

Redetermination of Lead-Lead Sulfide Equilibrium between 


585 and 920 ©, J.R.STUBBLES, C.E.BIRCHENALL. Met Soc 
of AIME—Trans v 218 n 2 Apr 1960 p 372-3. Discussion of 
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paper indexed in Engineering Index 1959 p 694 from June 
1959 issue. 

Thermodynamic Properties of System, Pb-S-O to 1100 K, 
H.H.KELLOGG, S.K.BASU. Met Soc of AIME—Trans v 218 
n 1 Feb 1960 p 70-81. Five univariant equilibria in system 
Pb-S-O were determined by measurement of equilibrium pres- 
sure of SOz at 800 to 1100 K; thermochemical relations em- 
ployed to calculate three additional univariant equilibria, and 
to construct consistent thermodynamic phase diagram for 
system; heat and free energy of formation of compounds 
PbSO::PbO, PbSOs:2PbO, and PbSOs:4PbO at 298.16 K de- 
termined from data; applications of results to chemistry of 
lead smelting discussed. 

LEAD MINERALS. See Lead Deposits. 

LEAD MINES AND MINING 

See also Lead Silver Mines and Mining; Lead Zine Mines 
and Mining. 

Drilling. See Drilling, Diamond. 

Sweden. Vasso Mine. Mine & Quarry Eng v 26 n 7 July 1960 p 
304-5. New lead property has reserves of 1,200,000 cu m, ore- 
body occurs in flat layer of quartzitic sandstone; output ex- 
pected to be 150,000 tons/yr of 6% Pb ore, producing 12,000 
tons of Pb concentrates; ore is being extracted by means of 
transverse room and pillar method; crushing and grinding of 
ore oceurs simultaneously in single operation. 


LEAD ORE TREATMENT 


See also Copper Lead Zine Ore Treatment; Lead Mines and 
Mining; Lead Zine Ore Treatment; Ore Treatment. 

Study of Pelletization of Lead Concentrates, A.LUPU, L. 
GRIGORIU. Revue Roumaine de Metallurgie v 5 n 1 1960 p 
119-31. Investigation of influence of moisture, duration of 
treatment, drum revolving speed and additions on size and 
mechanical properties of pellets; effect of temperature on 
mechanical resistance of pellets was also determined; tabular 
and graphical data. 21 refs. 


LEAD OXIDE. See Lead Metallurgy. 
LEAD PLATING. See Electroplated Products—Testing; Elec- 
troplating. 
LEAD POISONING. See Industrial Poisons. 
LEAD REFINING 
See also Lead Smelting. 


Effect of Antimony on Drossing Rate of Lead, J.E.A. 
GOODEN. Instn Min & Met—Trans v 68 pt 4 1958-59 p 145-50. 
Extremely low concentrations of antimony increase drossing 
rate of molten lead; sensitivity with which radioactive an- 
timony could be detected made it possible to study concen- 
tration range from 0.001% down to 0.000,001% Sb; almost 
linear relationship was found to obtain between logarithm of 
‘time to blue’ and logarithm of antimony concentration. 


Untersuchungen ueber die Entkupferung des Bleies in Ge- 
genwart von Zinn, Arsen und Antimon, H.LHARTMANN, F. 
ENSSLIN, E.WUNDERLICH. Zeit fuer Erzbergbau u Metall- 
huettenwesen v 12 n 8, 9, 11 Aug 1959 p 374-81, Sept p 437- 
43, Nov p 537-48, v 13 n 2 Feb 1960 p 53-8. Investigation of 
copper extraction from lead in presence of tin, arsenic, and 
antimony; splitting of Pb-Cu-Sn-As-Sb system into Pb-Cu, 
Pb-Cu-Sn, Pb-Cu-As, and Pb-Cu-Sb systems; dependence be- 
tween copper concentration and solubilities; investigation of 
skimming process; removal of copper by means of charcoal; 
process of copper removal within solubility range; influence 
of tin on lead refining; copper removal under conditions of 
oxygen exclusion; experiments with detecting complexly bound 
tin sulphide. 


LEAD SILVER MINES AND MINING 


La mine de la Plagne, P.WALINE, Revue de 1’Industrie 
Minérale v 42 n 5 May 1960 p 447-59. La Plagne mine in 
Savoy lies in Permian-Carboniferous syncline; galena occurs 
disseminated in shales or in massive deposits; present produc- 
tion is 5000 tons/mo and 350 tons of lead ore with 71.5% Pb 
and 0.2% Ag; most of ore is mined by cross cuts 8 ft wide 
which are stowed as soon as they are worked out; ore is 
crushed by recirculation passes through wet grinding mill 
and classifier and subjected to flotation; quality control is 
continuous. 


LEAD SMELTING 
See also Lead Metallurgy. 


Das Erschmelzen von metallischem Blei und Zink in einem 
Arbeitsgang, B.G.PERRY. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 12 n 10 Oct 1959 p 479-86. Smelting of metallic 
lead and zine in ore working operation; details on Imperial 
Smelting method; combustion of carbon as basis of furnace 
performance; addition of lead to burden; sintering technique; 
losses of metals; processing of high grade lead and zine con- 
centrates. 

Liquid Metal Irrigation of Packed Bed, N.A.WARNER. 
Chem Eng Science v 11 n 3 Nov 1959 p 149-60. Molten metal 
or slag irrigation of fixed beds under non-wetting conditions 
occurs in pyrometallurgical operations; evaluation of dy- 
namics of molten Pb flow over packed bed, studied by Hg ir- 
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LEAD SMELTING—Continued 
rigation of same material; analysis of irrigation based on 
volume of liquid hold-up, enables evaluation of heat and mass 
transfer rates; results are applicable to other liquid metal 
or heavy media irrigations. 

Prispevek k zpracovani olovarskych strusek, J.HRUBY. Hut- 
nicke Listy v 14 n 11 Nov 1959 p 984-7. Contribution to treat- 
ment of slags in lead smelting; advantages and disadvantages 
of use of CaCle, HCl, and elemental Cle for removal of unde- 
sirable contaminants; Cle and CaClz considered best; spectro- 
graphic and quartz cell methods of recording process of 
volatilization of nonferrous metals. 

Role ot Pilot Plant Investigation in Development of Up- 
draught Sintering of Broken Hill Lead Concentrate, D.H. 
HART. NML Tech J v 2 n 1 Feb 1960 p 52-9. Updraught 
sintering process for preparation of lead concentrate for 
smelting and recovery of SO2 rich gas has been found entirely 
successful; equipment used in pilot plant study, although of 
improvised nature, yielded sufficient information to _justify 
erection of full scale plant; pilot plant investigation is fully 
described. 8 refs. 

LEAD SULPHIDE. See Films—Conducting. 


LEAD TIN ALLOYS. See Lead Metallurgy; Metals and Al- 
loys—Electric Properties; Solders. 


LEAD TITANATE. See Ceramic Materials. 
LEAD ZINC DEPOSITS 
See also Lead Zine Mines and Mining. 


Die alpin-mediterrane  Blei-Zinkprovinz, W.E.PETRA- 
SCHECK. Zeit fuer Erzbergbau u Metallhuettenwesen v 13 
n 5 May 1960 p 199-204. Alpine-Mediterranean lead-zine prov- 
ince; definition of metallogenetic province, subprovince, and 
metallogenetie district; structure of Mediterranean orogeny ; 
single lead-zine district; origin of Alpine and North African 
lead-zine deposits. 


Supergene Alteration of Zine and Lead Deposits in Lime- 
stone, T.TAKAHASHI. Economic Geology v 55 n 6 Sept-Oct 
1960 p 1083-1115. Occurrences and paragenetic sequences of 
supergene zine and lead minerals in three districts represent- 
ing varying mean temperatures and humidities; facts observed 
in field and laboratory are interpreted in light of physical 
chemistry, assuming equilibrium conditions; paragenesis of 
lead minerals and mobilization of molybdate and cadmium 
1ons. 


Austria. Beispiele fuer synsedimentaere Vererzungen und para- 
diagenetische Formungen im aelteren Wettersteindolomit von 
Bleiberg-Kreuth, O.SCHULZ. Berg- u Huettenmaennische Mo- 
natshefte v 105 n 1 Jan 1960 p 1-11. Examples supporting 
theory of syngenetic sedimentary mineralization and para- 
genetic formations in old Wetterstein dolomite of Bleiberg- 
alee study of banded lead-zine ore; separate bands are 
graded. 


Grundsaetzliche Betrachtungen zur Bleizinkvererzung der 
Kalkalpen, K.SEIDL. Zeit fuer Erzbergbau u Metallhuetten- 
wesen v 12 n 2 Feb 1959 p 76-8. Basie considerations of lead- 
zine mineralization in Alpine limestone formations; problem 
of large seale tectonics and influence of mineral springs. 


Studien an Zinkblenden im Bereich der erzfuehrenden 
Raibler Schichten der Grube Max, Kreuth (Kaernten), O. 
SCHULZ. Berg- u Huettenmaennische Monatschefte v 104 n 
9 Sept 1959 p 187-93. Study of sphalerite in area of ore bear- 
ing Raibl beds of Max mine, Kreuth (Carinthia) ; lead zine 
ore is associated with Cardita formation; there are five gen- 
erations of sphalerite; first generation is product of chemical 
sedimentation on sea bottom; next three generations formed 
during diagenesis, and fifth generation formed during con- 
secutive orogeny. 


British Columbia. Geology of H. B. Mine, G.F.WARNING. Can 
Min & Met Bul v 53 n 582 Oct 1960 p 769-72. Mine is one 
of several in belt of lead zine deposits found in Lower Cam- 
brian Reeves limestone; in vicinity of mine beds are iso- 
clinally folded and thickened by folding; large part of lime- 
stone has been dolomitized; largest ore bodies are broad 
steeply dipping stringer lodes; flat dipping breccia zones are 
alee found; principal sulphides are pyrite, sphalerite and 
galena. 


Stratigraphy and Structure of Salmo Lead-Zine Area, J.T. 
FYLES, C.G.HEWLETT. British Columbia. Dept Mines—Bul 
n 41 1959 162 p, 10 maps, 18 plates. Area contains late Pre- 
cambrian and early Paleozoic sedimentary and metamorphic 
rocks, Mesozoic voleanie rocks, and late Mesozoic and Ter- 
tiary granitic rocks; bedding and thrust faults are common; 
granitic stocks cut primary and secondary structures; prin- 
cipal lead-zine deposits are replacements of sphalerite, galena, 
and pyrite in dolomitized zones in Reeves limestone; deposits 
are structurally controlled. 


France. Considérations sur l’existence d’un nouveau guide dans 
la recherche miniére, G.VIE. Revue de l’Industrie Minérale 
v 42 n 3 Mar 1960 p 317-18. Consideration of new guide in 
mineral prospecting ; lead-zine mineralization at boundary of 
Cevennes massif is characterized by dome structure of pre- 
Triassic substratum, by dolomites and sandstones covered by 
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marl, and ‘proximity to faults; paleogeographie and struc- 
tural criteria in prospecting. 


Mineralisation des Cevennes Meridionales, G.VIE. Mines et 
Metallurgie n 3533, 3534 Oct 1959 p 591-3, Noy. p 669-71. 
Mineralization of southern Cevennes; Cevennes area consists 
of. granitic massif and schists covered by Mesozoic formations ; 
mineralization is represented by galena argentiferous zinc 
blende, stibnite, and chalcopyrite; lower part of black Upper 
Triassic marl is mineralized horizon; aspects of sedimentary 
vs telethermal origin; mining activities. 


Idaho. Isotopic Composition of Lead and Precambrian Mineral- 
ization of Coeur d’Alene District, Idaho, A.LONG, A.J.SIL- 
VERMAN, J.L.KULP. Economic Geology v 55 n 4 June-July 
1960 p 645-58. Samples representing vertical and geographical 
extent of Coeur d’Alene mining district have been isotopically 
analyzed for lead; common lead age is 1400x106 yr; original 
Belt Series and its metamorphic equivalents are, therefore, 
older than 1400x10° yr; Precambrian lead in veinlets cutting 
Laramide monozonite dikes and stocks present positive evi- 
dence for sulphide remobilization in Tertiary time. 


Ireland. Structure and Economic Mineralization of Silvermines 
District, County Tipperary, Eire, H.N.RHODEN. Instn Min 
& Met— Trans v 68 pt 5 1958-59 Feb 1959 p 213-23, pt 10 July 
1959 p 490-2. Discussion of paper indexed in Engineering 
Index 1959 p 696 from Dec 1958 issue. 

Japan. See Geophysics—Electric. 


Mississippi Valley. Geology of Upper Mississippi Valley Zinc- 
Lead District, A.V.HEYL,Jr, A.F.AGNEW, E.J.LYONS, C.H. 
BEHRE,Jr. US Geol Survey—Professional Paper n 309 1959 
310 p, 24 maps. Stratigraphic succession in area includes Late 
Cambrian, Ordovician, and Silurian formations; many of ore 
deposits in district are localized along small faults, chiefly 
bedding-plane and reverse faults on limbs of folds; ore de- 
posits show both horizontal and vertical zoning; evidence sug- 
gests that ores were deposited from rising low temperature 
hydrothermal solutions; data on reserves. 


Some Considerations in Determining Origin of Ore Deposits 
of Mississippi Valley Type, E.L.OHLE. Economie Geology v 
55 n 1 Jan-Feb 1960 p 205. Discussion by G.A.SCHNELI- 
MANN of paper indexed in Engineering Index 1959 p 695 
from Aug 1959 issue. 


Quebec. Lead and Zine Deposits of Province of Quebec, G.S. 
SATER. Quebec. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 371 1958 41 p. Deposits of northwestern 
Quebee were formed at high temperature, whereas those of 
St. Lawrence Lowlands of Lemieux township, were deposited 
at low temperature; some of larger deposits in Province are 
of replacement type; others are made up of veins where min- 
erals were introduced into open fissures; occurrences are 
grouped by townships, seigneuries and regions, each in alpha- 
betical order. 


Soviet Union. Gidrotermal’nyi metamorfizm porod, vmeshchayu- 
shchikh svintsovotsinkovye i polimetallicheskie mestorozhde- 
niya Gruzii, T.V.IVANITSKII. Geologiya Rudnykh Mestoro- 
zhdenii n 6 Nov-Dec 1959 p 102-18. Hydrothermal meta- 
morphism of rocks enclosing lead-zine and base metal deposits 
of Georgia; hydrothermally altered rocks are represented by 
regionally propylitized rocks, rocks of secondary quartzite 
type, and by quartz-carbonate-sericite-pyrite rocks ; there was 
general trend in alteration of alkaline solution to acidic, and 
of acidic again to alkaline. 


Nekotorye zakonomernosti proyavleniya metamorfizma v 
bogatykh piritom svintsovo-tsinkovykh rudakh Tekeliiskogo 
mestorozhdeniya, T.N.SHADLUN. Geologiya Rudnykh Mes- 
torozhdenii n 5 Sept-Oct 1959 p 39-56. Some regularities of 
metamorphism manifestation in pyrite rich lead-zine ores of 
Tekeli deposit; several stages of pyritization of ores and en- 
closing rocks; relation of alteration to regional metamor- 
phism, hydrothermal processes, and local postmineralization 
dynamometamorphism. 


O primenenii pervichnykh oreolov rasseyaniya rtuti dlya 
poiskov svintsovo-tsinkovykh mestorozhdenii, N.A.OZEROVA. 
Geokhimiya n 7 1959 p 638-45. Use of primary dispersion 
halos of mercury in prospecting for lead-zine deposits ; dis- 
persion halos of mercury studied on lead-zine deposits of 
Turkestan mountain range; width of Hg halos over this de- 
posit is 1-2 km at width of ore zone of 50-100 m: Hg content 
in halos is on average 5x10-° — 5x10-°%; dispersion halos of 
mercury are considerably wider than dispersion halos of 
lead. 

Ob usloviyakh lokalizatsii obogashchennykh _ uchastkov 
rudnykh tel na mestorozhdenii Uch-Ochak, E.M.NEKRASOV. 
Geologiya Rudnykh Mestorozhdenii n 1 Jan-Feb 1960 p 83-91. 
Conditions of emplacement of enriched parts of orebodies in 
deposit of Uch-Ochak; several types of ore shoots are outlined 
according to their association with junction of ore-bearing 
fractures, as well as with loci where they are limited by trans- 
versal faults and apophyses of basic rock dikes. 

Osnovnye cherty struktury svintsovo-tsinkovykh mestorozh- 
denii El’brusskogo rudnogo polya, F.I.VOL’FSON, S.I.LEZIN. 
Geologiya Rudnykh Mestorozhdenii n 1 Jan-Feb 1960 p 55-69. 
Main features of lead zine deposits of Elbrus ore field; role 
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of structural and lithologic factor in emplacement of min- 
eralization was established according to studies of ore shoots 
and ladder veins; mineralization is developed mainly in dikes 
of quartz porphyries and near dikes in enclosing metamorphic 
schists at intersection with steep dipping cleavage fractures. 

Spain. Lead-Zine Ores of Yenefrito Near Particosa (Spanish 
Pyrenees), K.C.CUP, H.WENSINK. Geologie en Mijnbouw v 
21 n 12 Dec 1959 p 434-44. Ore mineralization is known to be 
related to granitic intrusions; ores of Yenefrito belong to 
group of hypogene sulphide replacement and are situated near 
contact metamorphic zone in Devonian shales and limestones ; 
paragenesis of vein minerals reveals sequence of sulphides 
whose specific gravities tend to increase with stage of their 
formation. 

Minéralisations plomb-zine dans le Nord de l’Espagne, G. 
VALE: Mines et Métallurgie n 3538 Mar 1960 p 157-9. Lead 
zine mineralization in northern Spain; examples of Cretaceous 
hydrothermal mineralization and data on ore grades in dif- 
ferent mines. 


United States. Structural Deformation and Ove Deposits, G.M. 
FOWLER. Eng & Min J v 161 n 6 June 1960 p 183-8. Struc- 
tural deformation patterns in Tri-State, Southeast Missouri, 
and Upper Mississippi Valley zine and lead mining districts 
developed zones of adjustment that trend northwesterly, north- 
easterly, and locally easterly and northerly, all probably re- 
sulting from northerly-southerly regional compression; possi- 
bility of finding new ore deposits. 


Utah. Chief Oxide-Burgin Area Discoveries, East Tintie Dis- 
trict, Utah; Case History, J.B.BUSH, D.R.COOK, T:S. 
LOVERING, H.T.MORRIS. Economic Geology v 55 n 6 Sept- 
Oct 1960 p 116-47. Pre-Tertiary rocks range from Lower 
Cambrian to Upper Mississippian and exceed 7000 ft in total 
thickness; Tertiary rocks are chiefly dacitic lavas and pyro- 
clastic deposits that are intruded by monzonite and quartz 
porphyry; lead-zine-silver replacement bodies occur in shat- 
tered jasperoidized hydrothermal dolomite at intersection of 
low angle faults and steep mineralized cross fractures. 


West Germany. Ueber Paragenesen und Lagerstaettenstock- 
werke in den Blei-Zink-Erzgaengen des Grubenbezirkes Bad 
Grund (Harz), H.SPERLING. Zeit fuer Erzbergbau u Metall- 
huettenwesen v 12 n 4 Apr 1959 p 159-64. Paragenetic se- 
quences and horizons of deposits in lead zine lodes of mining 
district Bad Grund (Harz); tectonic conditions during ore 
formation; physical and chemical properties of mineralizing 
solutions. 

Yukon Territory. Geochemical Exploration of Yukon Lead-Zine 
Deposit, E.O.CHISHOLM. Western Miner & Oil Rev v 32 n 
11 Nov 1959 p 36-47. Deposit is covered by shallow, glacial 
overburden; geochemical water test and soil tests were used 
to determine extension of deposit; deposit is comprised of 
overlapping series of horizontal lenses of sulphides that ap- 
pear to replace favorable sedimentary bed; mineralization 
consists of fine grained aggregate of sulphides in siliceous 
matrix; method of geochemical survey involves extraction of 
heavy metal ions from small soil sample. 

LEAD ZINC MINES AND MINING 

See also Lead Zine Deposits. 


British Columbia. Mineral King Mine, J.B.MAGEE, W.W.CUM- 
MINGS. Can Min & Met Bul v 53 n 578 June 1960 p 389-91. 
Deposit is in Purcell Mountains; area is underlain by mod- 
erately metamorphosed Precambrian sedimentary rocks; ore- 
body was formed by replacement of limestone; ore is com- 
posed of galena, sphalerite and bournonite-tetrahedrite mix- 
ture and occurs in four parallel zones with distinctive com- 
positions ; open stope mining is employed on six levels; 16,000 
tons of ore extracted monthly; concentrator handles 625 tpd 
of average grade ore. 


Peru. Lead-Zine Open Pit Development Now Underway by 
Cerro. Min World v 22 n 6 May 1960 p 60-1. Operations in- 
clude five underground metal mines, one open pit, four con- 
centrators, and metallurgical works for smelting and refining 
of copper, lead and zine; companion metal installations have 
been developed to recover Ag, Au, Bi, Cd, Sb, As, Se, and Te. 


Tri-State District. Catalog of Recorded Exploration Drilling 
and Mine Workings, Tri-State Zinc-Lead District—Missouri, 
Kansas, and Oklahoma, L.C.BRICHTA. US Bur Mines—In- 
formation Cir 7993 1960 13 p, 3 maps. Logs of drill holes and 
maps of mine developments in district; records of accom- 
plished explorations and mine developments; district area 
and its general geology. 


Washington. Self Loading Transport ... Longhole Drilling 
. .. Improve Underground Productive Efficiency at North- 
west Lead-Zine Mine, J.CURRIE. Min World v 22 n 1 Jan 
1960 p 36-9. Production per stope manshift has increased 30% 
primarily because of conversion of crawler-powered self load- 
ing ore transport to all rubber tire mounted unit at Grandview 
mine near Metaline Falls, Wash; new transport has good stall- 
out characteristics even when unit must load ore on adverse 
grades as steep as 20%; percussive longholing replaced core 
drilling as exploratory method. 


West Germany. Nearly 1,000 Years of Mining at Rammels- 
berg, J.BLHUTTL. Eng & Min J v 161 n 10 Oct 1960 p 97- 
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103. Deposit consists of two main ore bodies in slate; each 
is 500 m long and 15-50 m thick; ore contains 3.5% Pb, 0.5% 
Cu, 7% Zn, and 6.8% Fe; ore reserves assure 30 yr of future 
operation; stoping methods employed under varying ground 
conditions ; complex ore has always been difficult to mill; flo- 
tation is used and extremely fine grinding is necessary to 
achieve separation. 
LEAD ZINC ORE TREATMENT 
See also Lead Zine Mines and Mining. 


Quelques facteurs influencant la sélectivité dans la flottation 
différentielle des minerais plomb-zine, particuliérement en 
présence des minéraux oxydés du plomb, M.REY, V.FOR- 
MANEK. Revue de l’Industrie Minérale v 42 n 6 June 1960 p 
559-68. Some factors which influence selectivity in differential 
flotation of lead zine ores, particularly in presence of oxidized 
lead minerals; floatability of zinc blende; grinding in iron 
mill depresses galena in flotation with xanthate; zine blende 
is activated by lead ores; effect of metallic iron, zinc powder, 
calcium and zine sulphate. 

British Columbia. Sullivan Concentrator Pilot Mill, R.M. 
LAUER. Can Min & Met Bul v 53 n 577 May 1960 p 321-5. 
Concentration of ore had become more difficult as it became 
more refractory; introduction of new reagents and changes 
in flow have been necessary to maintain efficiency of extrac- 
tion; results in pilot mill indicate that present flow method is 
superior in practice to method devised in laboratory; also 
indicates that, by ore grinding lead and zine rougher concen- 
trates, significant improvement in grade and recoveries may 
be obtained; flowsheet. 


Great Britain. Up Draught Zinc-Lead Sintering, R.M.SELL- 
WOOD. Min J v 254 n 6504 Apr 15 1960 p 434-5. Layout and 
operation, benefits and new problems encountered in tech- 
nique of recirculating weak gases on sinter machines; such 
problems as lead fall in windboxes and excessive burning of 
pallet bars is eliminated. 


Missouri. Beneficiating Complex Sulfide-Oxide Lead-Zine Ore 
from Missouri, H.E.POWELL. US Bur Mines—Report Investi- 
gations n 5564 1960 10 p. Sample of low grade sulphide-oxide, 
lead-zine ore from Jasper County, Mo, was concentrated by 
froth flotation and tabling to grade of 66% lead; presence of 
high content of slime-size values, limited overall recovery of 
lead to 64%. 


LEAF SPRINGS. See Springs—Design. 
LEAK DETECTORS 


See also Gas Detectors; Mass Spectrometers ; Spectrometers ; 
Vacuum and Vacuum Equipment. 


Double Pirani Bridge Leak Detector, G.CALVI. Vacuum v 
10 n 1/2 Feb-Apr 1960 p 64-7. Construction and testing of de- 
vice with variable sensitivity for leak detection in vacuum 
system, based on principle of pressure drop in suction pipes; 
device was proved useful for vacuum leak detection of 2MeV 
Van de Graaff accelerator at Centro Siciliano di Fisica Nu- 
cleare, Catania, Italy. 


Ein neuartiges Lecksuchverfahren mit Hilfe negativer 
Ionen, H.W.DRAWIN. Vakuum-Technik v 8 n 8 Dee 1959 p 
215-23. New leak detection method utilizing negative ions, 
makes use of electron resonance capture of hologenized test 
gases; relationship of resonance capture cross section to elec- 
tron energy enables elimination of background produced by 
Oz ions through selection of appropriate electron accelera- 
tion voltages; reading is independent of existing Oz partial 
pressure; ion source described on basis of new principle; char- 
acteristics illustrated by set of curves. 


Ein neues, universell einsetzbares Lecksuch-Massenspek- 
trometer, H.W.DRAWIN, K.KRONENBERGER. Zeit fuer In- 
strumentenkunde v 67 n 6 June 1959 p 157-61. New universal 
leak detecting mass spectrometer; portable table mass spec- 
trometer designed especially for leak detection in vacuum and 
pressure apparatus; device is suitable for analysis of simple 
vapor and gas mixtures. 26 refs. 


Etude et realisation d’un spectrometre de masse du type 
omegatron, R.J.WARNECKE. Annales de Radioelectricite v 
14 n 58 Oct 1959 p 339-65. Design and construction of omega- 
tron type mass spectromer and its application to leak detec- 
tion and analysis of gases at low pressures; two versions of 
instrument are described; one for quantitative analysis of 
gas mixtures at very low pressures less than 10-5 torr; sec- 
ond is used for detection of leaks, mainly on tubes and 
vacuum sealed electronic systems. (English abstract). 


High Sensitivity Mass Spectrometer Leak Detector, N.R. 
DALY. Rev Sci Instruments v 31 n 7 July 1960 p 720-3. New 
type of mass spectrometer ion detector for application in 
high vacuum techniques; positive ion entering detector is 
accelerated onto thin metal foil where it releases secondary 
electrons, which are in turn accelerated onto organic scintil- 
lator viewed by photomultiplier; this measures total ion 
beam; ions which penetrate foil sufficiently release secondary 
electrons from back of foil, and are detected in similar way. 

Leak Detection, W.STECKELMACHER. Nuclear Eng v 4 
n 43 Dee 1959 p 450-3. Description of leak detection methods 
developed for examination of pressure, and vacuum tightness 


Chemistry. 
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LEAK DETECTORS—Continued 


of nuclear equipment; vacuum test methods include mass 
spectrometer, palladium barrier leak detector, oxygen leak 
detector, hydrogen-Pirani method, differential gage Pirani 
method, charecoal-Pirani method, halide diode detector, in- 
frared absorption, pressure rise method, and hood method; 
positive pressure methods. 


Mass Spectrometer Leak Detector with Improved Sensi- 
tivity, J.L.PETERS. Rev Sci Instruments v 30 n 12 Dec 1959 
p 1093-5. New type of detector has sensitivity for helium of 
10-3 standard ce/see with signal-to-noise ratio of unity; 
operating pressure is in 10-5 to 10-° mm Hg range, time for 
2/3 of final response is 2 sec or less, and operating character- 
istics are similar to present helium-sensitive mass spectrom- 
eter leak detectors. 


Measurements on Properties of Simple Omegatron, D.S. 
STARK. Vacuum v 9 n 5-6 Nov 1959-Jan 1960 p 288-94. 
Effect of various parameters on sensitivity, resonant fre- 
quency, resolution and background ion current; increase of 
magnetic field causes marked improvement in peak-to-back- 
ground ratio, and improves resolution approximately as pre- 
dicted by simple theory; height of Hg peaks is shown to be 
proportional to pressure of Hg vapor present; using results, 
it is possible to make practical appraisal of sensitivity of 
omegatron as leak detector. 


Ueber ein lLecksuchgeraet mit Kaltkathoden-Ionisations- 
manometer, G.ZINSMEISTER. Vakuum-Technik v 9 n 4 May 
1960 p 101-4. Cold cathode ionization gage leak detector ; 
sensitivity measurements of leak detector used in conjunction 
with cold cathode gage are reported; since leak detector re- 
sponds only to changes in pressure, sensitivity must be de- 
fined differently from other leak detectors; relationship 
between sensitivity and size of smallest detectable leak is 
given, in addition to sensitivity curves as function of pres- 
sure of H», butane, alcohol, and acetone used as testing media. 
11 refs. 

LEARNING MACHINES. See Computers. 
LEATHER 
See also Gaskets; Tanning. 


Future of Leather Research, H.G.TURLEY. Am Leather 
Chemists Assn—J v 55 n 4 Apr 1960 p 229-35. Emphasis on 
need for study of leathermaking process as whole, and for 
bridge from theory to practice; it is suggested that there are 
large areas of leather research that need to be studied, not 
from point of view of chemistry of static process but from 
relationship of process and process variables to whole system 
of leathermaking; reference is also made to specific problems 
of footwear, tanning, competitive products, ete. Before 5th 
Biennial Conference, Int Union Leather Chemists Societies. 


Analysis. See Leather—Testing. 


Depolymerization of Collagen Fibers, A.VEIS, J. 
ANESEY. J.COHEN. Am Leather Chemists Assn—J v 55 n 
10 Oct 1960 p 548-60 (discussion) 560-3. Ultracentrifuge 
studies of fractions from bovine corium collagen showed that 
depolymerization of intact fiber did not yield gaussian weight 
distribution of gelatin; several discrete molecular weight 
species were obtained; molecular species distributions are 
related to state of aggregation of collagen in intact fiber; 
distinction between “collagen molecule” and ‘‘collagen fiber’ 
is discussed. 23 refs. 


Different Effects of Sorption of Calcium and of Sodium 
Ions on Swelling of Hide Collagen, E.F.MELLON, H.A. 
GRUBER, S.J.VIOLA. Am Leather Chemists Assn—J v 55 
n 2 Feb 1960 p 79-92. Quantitative measurements indicate 
that calcium ions are more firmly bound than sodium ions 
and that caleium ions have limited absorption, while sodium 
ions appear to be absorbed in multilayer water of hydration; 
increasing salts in multilayer bound water increases degree 
of swelling; calcium ions bound on specific sites do not have 
much effect on swelling in these solutions. 


Extractability of Collagen from Hide Powder Treated With 
Formaldehyde, H.R.ELDEN, S.L.ZACHAR, R.J.BOUCEK. Am 
Leather Chemists Assn—J v 55 n 2 Feb 1960 p 93-100. Study 
of extractability as function of extent of treatment with 
formaldehyde at pH 7-8; possible role of lysine epsilon- 
amino groups in collagen stabilization was demonstrated; it 
also appeared that solubilization of collagen by acetic acid 
occurred because of reaction between solvent and epsilon- 
amino groups of lysine; relationship between absorption, 
extraction number and empirical constant was found. 


Paper Electrophoresis and Chemical Analysis of Extracts 
of Steerhide Corium and of Whole Steerhide, C.DEASY. Am 
Leather Chemists Assn—J v 55 n 5 May 1960 p 258-71. Study 
of proteins soluble in aqueous salt solutions was made, as 
degree of their removal from hide in tanning may affect 
quality of leather produced; extracts made with 5% NaCl 
0.1M Na2HPO;, and 0.1M citrate buffer (pH3.6), and also 
with half saturated Ca(OH)2, and 10% CaCle for whole 
hide, were analyzed for total nitrogen and hydroxyproline ; 
extracts were examined for serum proteins and glycoproteins. 


Practical Identification of Some Condensed Tannings in 


Leather by Chromatographie and Photometric Methods, D 
ROUX. Am Leather Chemists Assn—J v 55 n 5 May 1666 


Fungus 


Testing. 
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LEATHER—Continued 


p 272-84. Methods applicable to sole, chrome-retan, and 
mordanted upper leathers are based on use of conventional 
paper chromatography coupled with selective spray reagents 
and on generation of anthocyanidins from condensed tannins: 
anthocyanidins may be recognized by their colorations, by 
chromatographic procedures, and by their light absorption 
characteristics; examples. 30 refs. 


Relationship of Specific Gravity to Ash Content of Cured 
Hide, R.LHAUCK. Am Leather Chemists Assn—J v 55 n 4 
Apr 1960 p 220-8. Results indicate that approximate ash 
content of cured hides can be measured quickly by specific 
gravity determination because linear relationship exists be- 
tween specific gravity and ash content of green salt cured 
hide; adhering flesh did not affect percentage of ash; there 
is some evidence that tail area has less sodium chloride than 
head and that backbone area has more than belly area. 


Temperature Dependence of Breaking of Hydrogen Bonds 
of Collagen by Urea and Some of its Implications, K.H. 
GUSTAVSON. Am Leather Chemists Assn—J v 55 n 10 Oct 
1960 p 564-84. Data from series of studies illustrate effect 
of urea pretreatment of collagen upon its reactivity to some 
selective agents, mainly different types of chromium com- 
plexes; effect of prolonged contact of collagen with water 
in range 20-40 C is included; it is shown how findings on 
hydrogen bond breaking bear on conception of mechanism 
of major tanning processes. 65 refs. 


Protection. 4-Nitrophenyl Esters, Including Mixed 
Carbonates and Bis Carbonates, as Leather Fungicides, S. 
DAHL, A.M.KAPLAN. Am Leather Chemists Assn—J v 55 
n 9 Sept 1960 p 480-98 (discussion) 498-500. It had been 
shown that bis(4-nitrophenyl) carbonate and _ bis(2-chloro- 
4-nitrophenyl) carbonate in leather hydrolyze under mildew 
growing conditions with liberation of free nitrophenols, being 
about as effective as mildew inhibitors as phenols; therefore, 
4-nitropheno! and 2-chloro-4-nitrophenol were investigated; 
potential advantages of esters over free phenols are sug- 
gested. 


Grinding. See Grinding Wheels. 
Irradiation. Effect of Gamma Radiation on Leathers and 
Pickled Calfskin, V.G.VELY, N.D.GALLAGHER, M.B. 


NEHER. Am Leather Chemists Assn—J v 55 n 4 Apr 1960 
p 202-19. Effect of several levels of irradiation from cobalt-60 
gamma source; shrinkage temperature, breaking strength, 
and elongation properties of irradiated and nonirradiated 
control samples selected by matched pair scheme were com- 
pared; physical changes brought about by irradiation and 
meaning of these changes in terms of practical use of leather 
parts such as leather gaskets in nuclear environments are 
considered. 


Apparatus for Measurement of Mechanical Properties 
of Fibres, F.R.MORGAN. J Sci Instruments v 37 n 1 Jan 
1960 p 25-7. Apparatus, for measurement of eight collagen 
fibers simultaneously, provides for tests to be made at dif- 
ferent relative humidities, chainomatic loading up to about 
450 g, and measurement of extensions of order of 10° em. 


Automatic End Point Detection for Water-Penetration Test 
E31 with Leathers Treated with Three Repellent Systems, 
M.MAESER, R.M.LOLLAR. Am Leather Chemists Assn—J 
v 55 n 6 June 1960 p 327-34. Three methods were compared, 
using three water barrier systems, at three different levels; 
it is recommended that visual method presently used be 
replaced with automatic method to provide for more drastic 
test with electronic end point detection, and that greater 
consideration be given water absorption of leather at 10,000 
eycles for characterization of water barrier systems. 


Effect of Hide Location and Cutting Direction on Tensile 
Properties of Upper Leathers, M.MAESER. Am Leather 
Chemists Assn—J v 55 n 9 Sept 1960 p 501-30. Literature had 
indicated that natural pattern of variation exists which is 
same for all bovine hides regardless of age or size of animal 
or tanning method; tests were run to determine whether or 
not this held for tensile strength as well as for maximum 
elongation, resistance to stretch at low stress and at high 
stress; pattern was same for high load, but not for low load; 
cuts for maximum and minimum properties are suggested. 


Influence of Test Methods Upon Shrinkage Temperature of 
Impregnated Sole Leather, L.SELIGSBERGER, H.CLAYTON. 
Am Leather Chemists Assn—J v 55 n 6 June 1960 p 320-6. 
Standard method requires shrinkage temperature measure- 
ments on chloroform extracted specimens in glycerin-water 
mixture for resin-rubber impregnated sole leather ; use of 
glycerin solution and of water, and effect of prewetting were 
studied; advantages of presoaking in water at 25 C and also 
of testing for shrinkage in water as heating medium are 
shown. 


Mechanical Properties of Collagen and Leather Fibres, F.R. 
MORGAN. Am Leather Chemists Assn—J v 55 n 1 Jan 1960 
p 4-23. Review of work at Brit Leather Mfrs Research Assn ; 
it has included study of effect of different test conditions on 
strength and breaking extension of raw fibers, and investiga- 
tion of influence of different kinds of vegetable and chrome 
tannage upon fiber strength and extensibility; 512 samples 


LEATHER—Continued 


were used in tests on raw fibers, and 1024 and 512 fibers 
respectively for vegetable and chrome tannages. 20 refs. 


Methods of Sampling and Analysis of Vegetable-Tanned & 
Chrome-Tanned Leathers. Brit Standards—Brit Standard n 
1309 1959 39 p. Standard specifies method of sampling, prepa- 
ration of sample, and applicable analytical methods. 


Methods of Sampling and Physical Testing of Leather. Brit 
Standards Instn—Brit Standard n 3144 1959 36 p. Standard 
specifies method of sampling and conditioning; methods are 
given for determination of thickness, apparent density, tensile 
strength, resistance to grain cracking and determination of 
crack index, resistance to compression, indentation index, 
surface shrinkage, water absorption, water penetration 
pressure, etc. 


Sampling of Sole Leather, C.W.MANN. Am Leather Chem- 
ists Assn—J v 55 n 1 Jan 1960 p 41-50. Report on study 
conducted by Am Leather Chemists Assn Standards and Speci- 
fications Committee on method of compositing three pieces 
from different locations on back or bend to form sample for 
chemical analysis; results indicate that sole leather should be 
sampled on equal-area basis rather than on equal-weight basis. 


Strength at Grain Crack of Calfskin Leathers, R.J.FOPMA, 
W.T.RODDY. Am Leather Chemists Assn—J v 55 n 6 June 
1960 p 335-43. Analysis of values of strength at grain crack 
obtained on 179 calfskin leathers indicates that measurement 
gives values which fit model normal distribution; at minimum 
requirement of 300 lb at grain crack approximately 30% of 
specimens would fall below requirement. 


Studies of Fatliquoring—2, C.L.ORNES. Am Leather Chem- 
ists Assn—J v 55 n 7 July 1960 p 372-86. Influence of type 
of oil, degree of sulphation, and neutralization level of fatty 
acids on some physical properties of shoe upper leather; tem- 
per and feel of leather are significantly influenced by kind 
of oil and degree of sulphation of oil used; depth of penetra- 
tion of oil and “break’’ of leather are not measurably in- 
fluenced ; castor, cod, and sperm oils were used. Pt 1 indexed 
in Engineering Index 1959 p 698. 


Study of Two Water Resistance Testers for Shoe Upper 
Leather, R.L.HEBERT. Am Leather Chemists Assn—J v 55 
n 7 July 1960 p 387-405. Samples of silicone treated leather 
from three tanneries were run on Dow Corning Leather 
Tester and Maeser tester; although quantitative correlation 
is poor, both testers detected differences in tanneries; relation- 
ship of tanneries and position on either tester generally indi- 
cates that highest flex values and lowest water absorption are 
located in butt and central areas of hide. 


Water Penetration Testing Machine for Sole Leather, T.J. 
CARTER. Am Leather Chemists Assn—J v 55 n 8 Mar 1960 
p 139-53. Apparatus consists of reciprocating jaws for flexing 
specimen, tube to apply water to underside of specimen, and 
electronic device for turning off machine when water pene- 
trates; leather sample is flexed at frequency of 300 cycles 
per min; it is clamped so that angle of bend is about 90°; 
resistance to penetration is evaluated in terms of number of 
flexes and/or time required for penetration; schematic dia- 
grams. 


Waterproofing. See Leather—Testing. 

LECLANCHE CELLS. See Electric Batteries. 
LEHRS. 
LENSES 


See also Electron Optics—Lenses; Glass—Optical; Goggles ; 
Optical Instruments; Optics; Radar—Antennas; Telescopes 
—Lenses; Television Equipment—Cameras. 


Aplanatic Cemented Doublet Design, M.G.DREYFUS, R.E. 
BISHOP, J.E.MOORHEAD. Optical Soe America—J v 50 n 4 
Apr 1960 p 875-8. General method for choosing combinations 
of two optical glass types for design of achromatic cemented 
doublet lens required to yield specific amounts of third-order 
spherical and chromatic aberration; data for preferred crown 
glasses for use with 605380 and 689309 glasses as illustrative 
examples. 


Axicons and Their Uses, J.H.McLEOD. Optical Soc Amer- 
ica—J v 50 n 2 Feb 1960 p 166-9. Further data on class of 
image focusing devices first described in 1954; point source 
of light is focused by ring, cylindrical or conic shaped re- 
flecting or refracting medium; image forms line of points 
along axis rather than conventional point image; applications 
for machinery-aligning telescope, autocollimator, microscope 
for locating shiny surfaces, and other uses. 


See Glass Furnaces. 


Color Balance and Camera Lens Color, F.C.WILLIAMS, 
F.GRUM. Photographic Science & Eng v 4 n 2 Mar-Apr 1960 
p 113-14. Camera lenses transmit radiant energy of different 
wavelengths selectively; lenses differ particularly in trans- 
mission of ultraviolet energy, and these differences affect 
color balance of color transparencies; using photicity inte- 
grals, nature and amount of effect was estimated for each of 
79 different camera lenses of motion picture, roll, miniature, 
and sheet film camera types. Kodak Research Laboratories, 
Communication n 2062. 
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Concentric Lens, S.ROSIN. Optical Soe America—J v 49 
n 9 Sept 1959 p 862-4. Use of concentric lens in convergent 
space with centers of curvature of surfaces coincident with 
focus of axial bundle; aberrations are nearly zero; applica- 
tion to improve Petzval projection lens; use with refractive 
astronomical objective. 


Equipment and Method for Photoelectric Determination of 
Image Contrast Suitable for Using Square Wave Targets, 
F.W.ROSBERRY. US Bur Standards—J Research—Eng & 
Instrumentation v 64C n 1 Jan-Mar 1960 p 57-64. Extension 
of work done by other authors in obviating errors in measure- 
ments of resolving power of lenses by using direct photo- 
electric scanning of line-pattern image formed by lens under 
test; square wave high contrast resolving power targets with 
two different line pattern arrangements were used as test 
objects; output was recorded as relative transmission. 


Evaluation of Lens Distortion by Modified Goniometric 
Method, F.E.WASHER, W.R.DARLING. US Bur Standards— 
J Research—Eng & Instrumentation v 63C n 2 Oct-Dec 1959 
p 113-20. Method employs viewing theodolite and accurate 
linear scale; measurements are reported on same lens used 
in analysis of two visual and one photographie distortion 
measuring processes; results of four different methods com- 
pared; accurate lens distortion can be obtained by method 
provided centered apertures are used and angular relation- 
ships between telescope pointings and successive locations are 
preserved. 


Eyepieces in Photography, G.H.MATTER. Photographic 
Science & Eng v 4 n 4 July-Aug 1960 p 234-6. Selection of 
eyepiece on basis of magnification required, field of view and 
other factors is discussed; design criteria and methods are 
reviewed, and it is suggested that use of automatic computers 
should allow re-evaluation of well established eyepiece designs 
with view to improving them by use of aspheric surfaces or 
rare earth glasses; American patents on eyepieces are tabu- 
lated. 


Lens Designing by Electronic Digital Computer, M.NUNN, 
C.G.WYNNE. Phys Soc—Proc v 74 n 477 pt 3 Sept 1959 p 
316-29. Method of successive linear approximation at maximum 
steps, described in previous paper is applied to automatic lens 
design on electronic digital computer; description is given 
of form of program used and results of applying method to 
three design problems. 

Method of Measuring Nonlinear Distortion Caused _ by 
Photographic Lenses, K.KINOSHITA, H.SATO, S.TATUOKA. 
Photographie Science & Eng v 4 n 2 Mar-Apr 1960 p 86-9. 
Method is described which yields, from single exposure, ampli- 
tude response for single selected frequency across entire field, 
as well as phase characteristics of lens; test photographs 
were made with spatial frequency in image of about 16 
lines/mm; reference is made to measurement of performance 
of lens for TV use. 


Nomogramm zur Bestimmung der Konstruktionselemente 
der Triplets, M.MALY. Optik v 16 n 6 June 1959 p 321-5. 
Nomogram for determining triple design elements permits 
easy and rapid determination of refractive power and dis- 
tances of triplet and serves as basis for determining influence 
of external parameters on third order aberration coefficients ; 
all variants of triplet are represented in two-dimensional 
space. 


Parabolic Approximation Method for Automatic Lens De- 
sign, J.MEIRON, G.VOLINEZ. Optical Soe America—J v 50 n 
38 Mar 1960 p 207-11. Automatic lens design method based on 
approximation of curve, describing merit function plotted 
against certain parameter, by parabola; minima of parabolas 
of all design parameters are basis for new values; use for 
eee of Cooke triplet; comparison with least squares 
method. 


Magnetic. See Electron Optics—Lenses. 
Manufacture. See Glass—Polishing. 
Plastics. See Goggles. 
LEONARDITE. See Coal—Oxidation. 
LETTER SORTING. See Mail Handling. 
LEVACAR. See Vehicles—Ground Effect. 
LEVEES 

See also Flood Control. 


Buzgar-kepzodes es talajtores, H.LAMPL. Vizugyi Koz- 
lemenyek n 1 1959 p 25-47. Sand boils and hydraulic soil 
failure; tests for establishing causes of rupture in Hungarian 
levee system during 1954 and 1956 floods; equipment for labo- 
ratory testing of phenomena of upward seepage in cohe- 
sionless granulated soils, susceptible to formation of boils; 
use of differently graded, washed sands; effects of silt con- 
tent; pressure relieving model tests by use of filter wells; 
table shows test results; conclusions. 


Slip-Form Meets Highway Test on Los Angeles River Pav- 
ing Job. Western Construction v 34 n 10 Oct 1959 p 48-50, 
75. Project includes 312,000 yd of grading and placement of 
195,200 cu yd of concrete; use of push-button operated slip 
form paver; paving covers full 320 ft width of riverbed with 


LEVEES—Continued 


“Jow flow” channel in center; use of 48 ft slip forms with 
Koehring 14% yd pavers. 

Zar Berechnung von Deichsicherungen aus Asphalt, F.F. 
ZITSCHER. Bitumen v 21 n 8 1959 p 52-9. Calculation of 
bituminous embankment insulations; calculations are based 
on calculated data from west shores of Schleswig-Holstein, 
test results from Holland with 2.1 em bitumen coating, and 
on assumption of permissible deflection of 0.5 em of coating; 
use of 12 em fine bituminous concrete on 10 cm bituminous 
sand course. 


LEVEL INDICATORS. See Liquid Level Indicators. 
LEVELING. See Surveying. 
LIBRARIES 

See also Electric Lighting—Libraries; Literature. 


Engineering Library Costs, H.S.SHARP. Machine Design v 
32 n 22 Oct 27 1960 p 108-11. Costs of starting and operating 
libraries discussed; initial facilities; operating personnel ; 
budget items specified including salaries, books, periodicals 
and reference services such as, for instance, Engineering 
Index which abstracts some 1400 technical periodicals, reports, 
and other sources from all over world, and issues 3 by 5 in. 
eards on which these abstracts appear; location and space 
of engineering library. 

Literature Engineering on The Why and How of Engineer 
in Library, R.E.RUNSER. SAE—Paper n 124B for meeting 
Jan 11-15 1960 p. Role of library in general, specialized 
technical and research library for engineers; librarian’s func- 
tions; use of library card catalog, indexes and abstracts, 
bibliographies, subject handbooks and manuals. 


Fire Protection. See Fire Protection—Sprinkler Systems. 
LIFE BOATS 


Design of Inflatable Liferafts, C.H.LATIMER-NEEDHAM. 
Instn Naval Architects—Trans v 101 1959 p 166-84. Historical 
notes, including war use data; design consideration of plan 
form, buoyancy tubes, canopy, floor, ventilation, etc, and in 
relation to stresses in inflated structures, stability, materials 
of construction and development of panels for buoyancy 
gabes 7 iPecE mation on British official requirements as issued 
in 1958. 


Novel Liferaft with Cabin. Shipbldg & Shipg Rec v 96 n 8 
Aug 25 1960 p 256. New type of all weather reversible life- 
raft for merchant ships consists of buoyancy tanks and cabin 
tank between with seating accommodation for 18 men; raft 
is 10 ft 2 in. long by 9 ft 5 in. broad and 4 ft 5 in. deep; 
apart from decks, raft is constructed of 5bISWP seawater 
resistant argon welded aluminum alloys; it is manufactured 
by Marine Aluminium, of Haugesund. 

LIFT BRIDGES. See Bridges—Lift. 


LIFT SLAB CONSTRUCTION. See Buildings—Lift Slab Con- 


struction. 
LIFT TRUCKS. See Industrial Trucks. 


LIFTING MACHINERY. See Cranes; Elevators; Industrial 
Trucks; Jacks; Materials Handling; Mine Hoists. 
LIGHT 


See also Exploding Wires; Illuminating Engineering; Lumi- 
nescence and Luminescent Materials; Meteorology; Optics; 
Photometers; Photometry; Ultraviolet Rays. 

Nature of Light, L.BRAGG. Illum Eng Soe—Trans v 25 n 
L 1960 p 6-10. Review of corpuscular and wave theories of 
light, dominance of corpuscular theory, its downfall before 
developments of classical wave theory of optics, and emergence 
of quantum theory; present synthesis of two apparently irre- 
concilable views. 

Absorption. See also Crystals—Optical Properties; Gases— 
eet Light—Scattering ; Semiconductors—Optical Prop- 
erties. 

Electric Field Induced Light Absorption in CdS, R.WIL- 
LIAMS. Phys Rev v 117 n 6 Mar 15 1960 p 1487-90. Shift in 
band edge in CdS is produced by application of high electric 
field to CdS crystals; light absorption is believed due to 


photon-assisted tunneling of electrons from valence band to 
conduction band. 


Amplifiers. See also Luminescence and Luminescent Materials. 


Optical Feedback Type Storage Light Intensifiers, H.O. 
HOOK. RGA Rev v 20 n 4 Dec 1959 p 744-52. Three designs 
of storage light intensifiers evaluated by means of samples; 
design using flat glass plate as support, active materials and 
optical isolation being built up in layer fashion, worked best; 
typical operation provided optical trigger of 0.1 ft-e sec, 
% hr storage and 0.1 sec erasure in 12 in. sq panel with 
250,000 storage cells. 


Printing of Pictures by Means of Cathode-Ray Tubes, Yu. 
E.KARPESHKO. Telecommunications n 5 1959 p 585-42. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 699 from Elektrosvyaz May 1959, 


Properties _of Single-Element Light Amplifier Using Sin- 
tered Cadmium Selenide Photoconductive Material, F.H. 
NICOLL. RCA Rev v 20 n 4 Dee 1959 p 658-69. Use of photo- 
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conductive sintered cadmium selenide as control element in 
light amplifier indicates that moderate gains with high out- 
put luminance are possible with speeds in range suitable for 
moving pictures; very high gains are possible if slow response 
can be tolerated ; operating range and input-output light levels 
for useful picture reproduction can be determined from curves 
given. 

Role of Space-Charge Currents in Light Am lifiers, <A. 
ROSE, R.H.BUBE. RCA Rev v 20 n 4 Dec 1959. p 648-57. 
Light gain, operating input light level and exposure for single 
pictures derived for light amplifiers of sandwich type using 
een layers of photoconductor and electroluminescent ma- 
erial. 


Solid-State Image Intensifier Under Dynamic Operation, 
C.P.HADLEY, R.W.CHRISTENSEN. RCA Rev v 20 n 4 Dee 
1959 p 670-81. Experimental data and theory on performance 
of photoconductor electroluminescent-phosphor image intensi- 
fier under dynamic conditions of operation; theory based on 
some simplifying assumptions which allow easy analysis; 
experimental data confirms applicability of analysis. 


Diffraction. See Optics; Ultrasonics. 
Diffusion. See Nephelometers. 
Emission. See also Luminescence and Luminescent Materials. 


Nature of Light Emission by Hydrogen Ions, M.SAKUN- 
TALA, A.von ENGEL. J Electronics & Control v 9 n 1 July 
1960 p 31-40. Study of Doppler band, showing that such 
emission process is caused by charge transfer collisions lead- 
ing to dissociation of ‘compound molecule’; estimate of aver- 
age cross section in hydrogen which produces observed photo- 
graphic density of spectrogram; mechanism of change in light 
anveristty in Doppler band with cathode fall or gas pressure. 

refs. 


Polarized. See also Luminescence and Luminescent Materials ; 
Optical Filters; Photoelasticity. 

Helical Kerr Cell, E.F.DAWSON, N.O.YOUNG. Optical Soe 
America—J v 50 n 2 Feb 1960 p 170-1. Theory and experiment 
show existence of pure optical rotation proportional to fourth 
power of electrostatic field in cell with helical electrodes which 
exhibit Kerr electrostatic effect; polarization effects. 


Reflection. See also Films—Optical Properties. 


Turbid Media with Plane-Parallel Surfaces, F.KOTTLER. 
Optical Soe America—J v 50 n 5 May 1960 p 483-90. Formu- 
las for computing internal surface reflectance and coefficients 
of absorption and backward scattering of diffusing medium 
bounded by plane-parallel surfaces; data for opal glasses; 
interpretation based on refraction instead of imperfect diffu- 
sion previously suggested. 


Refraction. Elimination of Optical Discontinuity Between Two 
Immiscible Fluids, P.H.SCOTT, C.M.SLIEPCEVICH, S.W. 
CHURCHILL. Optical Soc America—J v 50 n 3 Mar 1960 
p 300-1. Measurement of refractive indexes of heptane and of 
aqueous solutions of glycol over range 68 to 100 F and 67 to 
17 F respectively; optical discontinuity at interface of two 
phases can be eliminated by altering composition and match- 
ing refractive indexes; application to light transmission 
measurements through dispersions. 


Infrared Dispersion of Absorbing Liquids by Critical Angle 
Refractometry, J.H.JAFFE, H.GOLDRING, U.OPPENHEIM. 
Optical Soc America—J v 49 n 12 Dec 1959 p 1199-1202. 
Critical angle method for determining refractive indexes of 
moderately absorbing liquids; critical angle depends on both 
extinction coefficient and refractive index during absorption ; 
dispersion data for weak infrared bands of ChCls3 and CS8:. 


Measurement of Complex Index of Refraction of Liquids 
Below 5-mm Wavelength, C.PINE, W.G.ZOELLNER, J.H. 
ROHRBAUGH. Optical Soe America—J v 49 n 12 Dee 1959 
p 1202-8. Variable length reflection cell for free space meas- 
urement of refraction; explicit expressions for ordinary re- 
fractive index and extinction coefficient; data for toluene, 
dioxane, and cyclohexane for wavelengths of 4.2, 3.2, 2.5, and 
1.8 mm 


Scattering. See also Crystals—Optical Properties; Electromag- 
netic Waves—Scattering ; Nephelometers; Optics. 


Light-Seattering Study of Preferential Adsorption in_Sys- 
tem Benzene + Cyclohexane + Polystyrene, B.E.READ. Fara- 
day Soc—Trans v 56 pt 3 Mar 1960 p 382-90. Both light- 
scattering and density-gradient ultracentrifuge techniques for 
determination of high-polymer molecular weights are known 
to be affected by presence of mixed solvent; application of 
Flory-Huggins lattice model theory of polymer solutions to 
problem of preferential adsorption; analysis of light-scatter- 
ing data obtained on system benzene + cyclohexane + poly- 
styrene. 

Optics of Light-Scattering Films. Study of Effects of Pig- 
ment Size and Concentration, R.H.HARDING, B.GOLDING, 
R.A.MORGEN. Optical Soe America—J v 50 n 5 May 1960 
p 446-55. Laboratory techniques to facilitate calculation of 
effect of concentration on light-scattering properties of pig- 
ment particles in films; interaction of pigment size distribu- 
tion, pigment concentration and distribution of light wave- 


LIGHT— Continued 


lengths; application to system of anatase-pigmented alkyd 
enamels, 


Second Approximation to Angular Distribution Function 
for Scattering of Light by Macromolecules in Good Solvents, 
A.J.HYDE. Faraday Soc—Trans v 56 pt 4 Apr 1960 p 591-8. 
New approximation to light scattering angular distribution 
function for polymers in solvents is proposed and applied to 
experimental results obtained from very high-molecular-weight 
polystyrene fraction; close agreement with more laborious, 
but more accurate, method for finding average coil dimensions 
is obtained. 


_ Use of Integrating Sphere to Distinguish Between Absorp- 
tion and Scattering in Solids, J.A.BASTIN, E.W.J.MITCH- 
ELL, J.WHITEHOUSE. Brit J Applied Physics v 10 n 9 
Sept 1959 p 412-16. In transmission measurements on plane 
parallel specimens, light might be lost by absorption or 
scattering ; method described in which measurements are made 
with same plane-parallel specimen in integrating sphere; 
comparison of two sets of results allows quantitative dis- 
tinction to be made between absorption and _ scattering; 
Fie illustrated by some measurements on quartz and 
iamond. 


Transmission. See Optical Filters. 
Velocity. See Interferometers. 
LIGHT METALS 


See also Aluminum and Alloys; Beryllium and Alloys; Cars 
—Light Weight; Lithium; Magnesium and Alloys; Mineral In- 
dustry and Resources. 


Elevated Temperature Properties of Aluminum and Magne- 
sium Alloys, H.R.VOORHEES, J.W.FREEMAN. ASTM—Spe- 
cial Tech Publ n 291 1960 308 p, $7.00. Summary of tensile 
and creep rupture properties at elevated temperature of Al 
and Mg alloys; both wrought and cast alloys are considered 
in rolled, forged, extended rod, plate, and sheet form and 
sand and permanent mold castings; particular attention to 
alloys used in aircraft industry; title and data sheets for each 
alloy give designation, chemical composition, specifications 
under which materials are supplied, and mechanical proper- 
ties. 

Bonding. See Metals and Alloys—Bonding. 
Castings. See Light Metals—Foundry Practice. 


Foundry Practice. See also Aluminum Foundry Practice; Mag- 
nesium Foundry Practice. 


Economic Design of Light-Alloy Castings, P.A.BROAD- 
BENT. Instn Mech Engrs—Proce v 173 n 2 1959 p 97-105 (dis- 
cussion) 105-10, 4 plates. Original of paper indexed in Engi- 
neering Index 1959 p 700 from Foundry Trade J Dec 18 1958. 


Forming Unlined Passages in Light-Metal Castings, H.E. 
ELLIOTT, J.G.HOUSE. Foundry v 88 n 9 Sept 1960 p 98- 
101. Present status of practice described; design limitations 
discussed by indicating design area within which current 
skills allow foundryman to work at moderate costs; compara- 
tive advantages of older practice of casting in tubing and 
newer art of producing unlined passages. 


Improved Light-Alloy Castings ... Continental Appraisal, 
L.J.G.van EWIJK. Metal Progress v 77 n 3 Mar 1960 p 
115-21. Composition and mechanical properties of aluminum 
and magnesium casting alloys; their European trade names 
mentioned and equivalent British and American specifications 
noted; how to improve cooperation between designer and 
foundryman in order to fully profit from advantages of light 
metals. 

L’alliage de fonderie aluminium-magnesium a 11% Mg, L. 
GRAND. Revue de ]’Aluminium v 37 n 276, 278 May 1960 
p 585-93, July-Aug p 847-55. Aluminum-11% magnesium 
foundry alloy; optimum melting conditions; grain refinement ; 
molding; heat treatment; mechanical properties of alloy and 
how they are affected by changes in composition or purity 
of cast alloy. 


Nonferrous Binary Alloys Hot Tearing, R.A.ROSENBERG, 
M.C.FLEMINGS, H.F.TAYLOR. Modern Castings v 38 n 3 
Sept 1960 p 112-22. Test developed for studying relative hot 
tearing tendencies of nonferrous alloys; resistance to hot 
tearing was rated as maximum length of test casting in 
inches that could be made free of tears; alloys studied were 
Al-Mg, Al-Sn, Al-Cu, Mg-Al and Mg-Zn; small amounts of 
alloying elements lower resistance of otherwise pure metals 
to hot tearing by formation of “pockets” or ‘films’? which 
remain liquid as much as several hundred degrees below 
freezing temperature of pure metal. 21 refs. 


Ueber verschiedene Einfluesse—insbesondere den des Gasge- 
haltes—auf die Eigenschaften von Leichtmetallguss, H.F. 
HONSEL, P.ZIMMERMANN. Aluminium v 36 n 3 Mar 1960 
p 130-7. Factors, particularly gas content, affecting properties 
of aluminum and magnesium alloy castings; review, based 
on literature and unpublished data, of effect of gases on 
piping, porosity, and structure, and on mechanical properties 
even if gas content is too small to cause porosity; melting and 
casting techniques; frequency curves for composition and 
properties of AlCu4TiMg castings during 6-mo controlled 
production. 
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LIGHT METALS—Continued 
Testing. See also Magnesium and Alloys—Testing. 


ASTM Standards on Light Metals and Alloys. Sponsored by 
ASTM Committee B-7 on Light Metals and Alloys, Cast and 
Wrought. Am Soc Testing Matls, Philadelphia, Pa, Dec 1959 
368 p $4.50. Book contains 3 recommended practices, 10 
methods of test and 44 specifications covering aluminum and 
aluminum alloys, ingots, castings, bars, rods, wire shapes, 
forgings, pipe, tubes sheet plate, filler metal and wrought 
products for electrical purposes; magnesium also covered ; 
standard for electroplating on aluminum alloys also included. 


Welding. See Welding—Light Metals. 
LIGHT METERS. See Photometers. 


LIGHT SOURCES. See Colorimetry; Electric Discharge ; Elec- 
tric Lamps; Electron Tubes—Discharge ; Iluminating Engi- 
neering; Luminescence and Luminescent Materials; Motion 
Pictures—Light Sources; Optical Instruments—Light Sources ; 
Optics; Photoelectric Cells; Photography—Light Sources; 
Spectrum Analysis—Light Sources. 


LIGHT WEIGHT CONSTRUCTION. See Aluminum and Al- 
loys—Structural; Bridges, Aluminum ; Cars—Light Weight ; 
Conerete—Light Weight; Diesel Engines—Light Weight ; 
Structural Design—Light Weight; Ultraviolet Rays. 


LIGHTHOUSE TENDERS 


Diesel-Electrie Lighthouse Tender “Siren’’. Motor Ship Vv 
41 n 477 Apr 1960 p 13; see also Shipbldr & Mar Engine-Bldr 
v 67 n 629 May 1960 p 313-20, folding sheet. Built by 
J. Samuel White & Co for District Tender Service of Corp of 
Trinity House, for servicing lighthouses and lightships and 
for maintaining buoys; length oa 221 ft, breadth molded 37 
ft 6 in., draft 13 ft, gross register 1425 tons; four English 
Electric 6-cyl turbocharged units drive four generators sup- 
plying current to two 725-shp main propulsion motors. 


LIGHTHOUSES 


Developments in Lighthouse Engineering, K.C.SUTTON- 
JONES. Dock & Harbour Authority v 40 n 470 Dee 1959 p 
251-4. Information on equipment used in following instances: 
lighthouses in tropics where electric supply is not available, 
which use mantle oil burner illuminant or diesel plants ; 
stations attended by light vessels, where apparatus has to be 
suitable for modification to give one of several flashing charac- 
teristics; lighthouse with fog signal at Inishtrahull Island off 
north coast of Ireland; new Dungeness Lighthouse, where 
Xenon lamps are to be used. 


LIGHTING. See Electric Lighting; Illuminating Engineering ; 
Industrial Lighting; Luminescence and Luminescent Mate- 
rials; Street Lighting. 

LIGHTING FIXTURES 


See also Electric Lamps; 
Lighting; Street Lighting. 


“All We Need’s Fixture’. Illum Eng v 54 n 11 Nov 1959 p 
674-5. Application of several basic principles of illuminating 
engineering to fixtures which result in balance of general 
and accent lighting with good brightness ratios in lighting 
plan keyed to architectural design and varied functions of 
room; examples given. 


Electric Lighting Fixtures. Underwriters’ Laboratories— 
Standards for Safety n UL 57 Aug 1959 67 p. Requirements 
for mechanical and electrical design and construction; in 
addition, separate sections apply specifically to fixtures of 
enclosed and gasketed, recessed, electric discharge lamp, sub- 
mersible, and stage types. 


Electric Lighting; Industrial 


Performance Characteristics of Combination Air-Diffusing 
Troffers, M.L.QUIN, W.W.KENNEDY. Illum Eng v 54 n 11 
Nov 1959 p 695-704. Examples of troffers functioning in dual 
role of distributing both light and air; factors to consider in 
selection; comfort chart, based on research is shown to be 
reliable guide in evaluation of air distribution equipment; 
pressure required to discharge air through diffuser; relation 
between light output and bulb wall temperatures of fluorescent 
lamps and how these are affected by ambient temperatures ; 
ballast temperature characteristics. 


Proposed Method of Measuring Hiding Power of Light 
Shielding Materials, W.O.BENJAMIN, C.W.CLARKSON. 
Illum Eng v 54 n 11 Nov 1959 p 706-11, (discussion) n 12 Dee 
p 760-1. Materials considered are louvering, refracting, and 
diffusing, surface treated, homogeneous or heterogeneous; 
characteristics of materials, definitions of their functions, and 
factors in consideration of reflected glare, most important of 
which is that of brightness contrast; hiding power of mate- 
rials is function of gradient of brightness across panel; 
evaluation system is proposed and approach explained. 


Cooling. See Air Conditioning—Load. 
Manufacture. See Furniture Manufacture. 
Plastics. Bright Days Ahead for Plastics in Lighting. Modern 


Plastics v 37 n 12 Aug 1960 p 94-7, 190-2. Several light-stable 
polystyrene resins are compounded with ultraviolet absorbers 
and with antioxidants; additives can advance styrene’s effec- 
tive light stability under fluorescent exposure as high as 
50,000 hr; for color stability under ultraviolet radiation, 
acrylic is best material; for application in luminous ceilings 


LIGHTING FIXTURES—Continued 

and in fixtures covering large areas, vinyl chloride is pre- 
sei H.ESTES, E.R 

Polystyrene for Lighting Fixture Use, P.H. , E.R. 
SMITH, *P.C- WOODLAND, E.W.VEAZEY. Modern Plastics v 
37 n 1 Sept 1959 p 134-5, 138, 140, 204. Polystyrene yellowing 
is caused by oxygen, ultraviolet radiation, short-chain mole- 
cules produced by thermal and mechanical forces during fabri- 
cation, and added lubricants; Fadeometer suitable for accel- 


erated testing; light-stabilized polystyrene contains — anti- 
oxidants and/or ultraviolet screeners; rules for injection 
molding. 


Recommended Light Characteristics of Acrylic Used in 
Illumination. Illum Eng v 55 n 8 Aug 1960 p 450-2. Recom- 
mendations serve to identify and to characterize thermoplastic 
acrylic cast sheet and molding compounds for use in manu- 
facture of fluorescent luminaires; types of compositions cov- 
ered are heat resistant cast sheet and molding powder, gen- 
eral purpose molding powder and easy flow molding powder. 
See also first report on polystyrene, indexed in Engineering 
Index 1958 p 634. 


LIGHTNING 

See also Lightning Protection; Meteorology. 

Blitze, Kugelblitze, Elmsfeuer, M.TOEPLER. Dresden. 
Technische Hochschule—Wissenschaftliche Zeit v 9 n 1 


1959-60 p 102-12. Lightning, ball lightning and St. Elmo’s 
fire; attempt is made to draw clear distinction between three 
categories; particularly between ball lightning and St. Elmo’s 
fire, and to explain their mechanism; relationship between St. 
Elmo’s fire and d-e corona. 23 refs. 


Comparison of Intracloud and Cloud-to-Ground Lightning 
Discharges, N.KITAGAWA, R.BROOK. J Geophysical Re- 
search v 65 n 4 Apr 1960 p 1189-1201. Late stages of intra- 
cloud discharges are very similar to those of cloud-to-ground 
discharges; initial portion of field change of intracloud dis- 
charge bears little or no resemblance to initial portion of 
leader field change of discharge to ground. 


Current-Jet Hypothesis of Whistler Generation, W.C.HOFF- 
MAN. J Geophysical Research v 65 n 7 July 1960 p 2047-54. 
It is postulated that at least some types of whistler signals, 
e.g., ‘long trains,’ are generated by synchronous interaction 
between energetic upward discharge from top of thunder- 
cloud and extraordinary componet of sferie that lags discharge 
by time of order of second; nature of overall generation 
mechanism and evidence for each phase; elementary theory of 
synchronous interaction. 


Design and Use of Instruments for Counting Local Light- 
ning Flashes, F. HORNER. Instn Elec Engrs—Proec v 107 pt B 
(Electronic & Communication Eng) n 34 July 1960 p 321-30. 
Features of instrument using 7 m vertical antenna as stand- 
ard and adjusted to trigger on 8-v signal from built-in cali- 
brator, corresponding to field change of about 3 v/m; effective 
range of counter, defined in statistical terms and techniques 
for its measurement. 21 refs. Paper 3238E. 


Field Measurements of Lightning Currents, H.HYLTEN- 
CAVALLIUS, A.STROMBERG. Elteknik v 2 n 7 Sept 1959 p 
109-13. Measurement of amplitude, steepness and time above 
half value of currents of lightning strokes to tall structures, 
mainly chimneys; logarithmic average of recorded front time 
was found to be about 2 usee but front times within range of 
0.3-12 sec; measurements were conducted by ASEA in col- 
laboration with Lightning Committee, Swedish Academy of 
Engineering Sciences. 


Lightning and Charge Storage, E.J.WORKMAN, M. 
BROOK, N.KITAGAWA. J Geophysical Research v 65 n 5 
May 1960 p 1513-17. Unusual lightning flash consisting of 
record 54 current surges, of which 26 were leader-return- 
stroke combinations, and having total duration of 2 sec; 
character of lightning flash evidences charge configuration 
of large extent, thought to consist of from 4 to 6 thunder- 
storm cells simultaneously active. 


Note on Spectrum of Lighting in Region 3670 to 4280 A 
L.WALLACE. J Geophysical Research vy 65 n 4 Apr 1960. 
p 1211-14. Examination of near ultraviolet lightning spectrum 
has revealed presence of CN violet bands and large number 


of unidentified features in addition to confirming most of 
previous identifications. 


Some Aspects of Lightning Activity and Relate - 
logical Conditions, M.BROOK, N.KITAGAWA. ; Geapiseteal 
Research v 65 n 4 Apr 1960 p 1203-9. Lightning statistics are 
used to define thunderstorm activity index; index is based 
upon total duration and frequency of occurrence of lightning 
discharges ; horizontal extent of storm may be inferred from 
shape of frequency distribution curve, whereas mean duration 
of discharges is related to vertical convective activity. 


Thunderstorms in Brisbane Area, S.A.PRENTICE. Instn 
Engrs, Australia—J v 32 n 3 Mar 1960 p 33-45. Thunder- 
storms studied particularly as they affect electricity supply; 
survey of lightning stroke counters, and procedure for check- 
ing their performance. 

Research. See Meteorology. 


LIGHTNING ARRESTERS. See Lightning Protection. 
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LIGHTNING PROTECTION 


See -also Electric Generators—Protection; Electric Insula- 
tors—Testing ;, Electric Lines—Protection; Electric Substa- 
tions—Protection ; Gliders and Gliding. 


_Fouten bij het meten van hoge stootstromen en stootspan- 
ningen tijdens de beproeving van overspanningsafleiders, P.G. 
PROVOOST, A.VAN HELDEN. Electro-Techniek v 38 n 2 
Jan 21 1960 p 86-9. Measuring errors during testing of 
lightning arresters with high pulse currents and voltages; 
preventive measures against errors caused by sheath currents 
of measuring cables, due to voltage drop in leads between 
test object and measuring shunt, by magnetic induction in 
circuits, parts of which are formed by cable sheaths. 


International Standardization of Lightning Arresters, H.R. 
ARMSTRONG, E.BECK, G.F.LINCKS. AIEE—Trans v 78 pt 
3 (Power Apparatus & Systems) n 46 Feb 1960 p 1561-4 (dis- 
cussion) 1564-5; see also abstract in Elec Eng v 79 n 3 Mar 
1860 p 204-8. Background and development of International 
Electrotechnical Commission Lightning Arrester Recommenda- 
tions; comparison of corresponding provisions in American 
Lightning Arresters Standard, C62.1—1957. Paper 59-1096. 


Modern Overvoltage Protection in High Voltage Stations, 
B.GRUNDMARK. Elteknik v 3 n 1 Jan 1960 p 1-5. Improve- 
ments in overvoltage protection, with particular reference to 
work carried out in Sweden; behavior of valve type arresters 
under switching surge conditions; in conventional valve type 
arresters, requirement of good service reliability is contradic- 
tory to requirement of good protective level during lightning 
discharges; new design principles to show way out of this 
dilemma. 

Study on Dielectric Recovery Characteristics of Lightning 
Arrester Spark-Gaps, Y.OZAKI. Electrotechnical J of Japan 
v 5 n 3-4 1960 p 94-7. Experiments involving transient cur- 
rent of practical lightning arrester spark-gap; although die- 
lectric recovery curve of arrester gap gave about 50% recovery 
in 1 ms after interrupting follow current, recovery voltage 
around 3 to 4 ms presented significant variation, depending 
upon waveform and crest value of follow current; recovery 
voltage was 60 to 70% for 100 to 200 amp follow current, 
with waveform common in operation duty; other observations. 


LIGNIN 


See also Pulp Manufacture; Soils—Stabilization. 


Lignin from Alkaline Hydrogenation of Sugar Maple- 
wood—3, A.BHATTACHARYA, C.SCHUERCH. Tappi v 43 n 
10 Oct 1960 p 840-4. Chromatographie separation of higher 
molecular weight fractions and structural study. Pt 2 in- 
dexed in Engineering Index 1959 p 701. 

Reaction of Spruce Lignin with t-Butyl Hypochlorite; Study 
of Accessibility of Lignin in Wood, J.NAKANO, C.SCHU- 
ERCH. Am Chem Soc—J v 82 n 7 Apr 5 1960 p 1677-82. 
Any reaction on lignin in wood from which structural con- 
clusions are to be drawn or any reaction used to degrade 
lignin completely should be carried out under solvent condi- 
tions which allow lignin to be in accessible form; reaction of 
spruce lignin with t-butyl hypochlorite studied at 30 C in 
series of 14 organic liquids. 


LIGNITE 


See also Boiler Firing—Low Grade Fuels; Coal; Coal De- 
posits; Coke—Testing; Coke Manufacture. 


Experiments in Physical Metamorphism of Brown_ Coals, 
J.A.DULHUNTY. Fuel v 39 n 2 Mar 1960 p 155-62. Investi- 
gation of five years continuous operation of laboratory 
equipment, was undertaken with object of obtaining quanti- 
tative data regarding mechanism of compaction during rank 
advancement, and nature and magnitude of plastic and elastic 
responses of brown coal to compressional force under physi- 
cal conditions approximating to those of natural metamorphic 
environment. 


LIGNITE—Continued 


gpd of crude tar from low temperature carbonization of lig- 
nite into five neutral-oil tar-acid fractions; approximate yields 
ae components of five product streams are shown on flow 
sheet. 


Classification. See Coal—Classification. 


Combustion. See Coal—Combustion. 
Gasification. See Gas Manufacture. 


India. Mineralische Bestandteile des Lignits von South Arcot, 
S.K.MAJUMDAR, N.G.BANERJEE. Brennstoff-Chemie vy 40 
n 8 Aug 1959 p 261-3. Mineral constituents of lignite from 
South Arcot; determination of true ash and mineral matter 
content. Pt 1 indexed in Engineering Index 1959 p 701 from 
May 1959 issue. 


LIME 


See also Cement Admixtures; Food Products—Storage; Gyp- 
sum; Roads and Streets—Stabilization ; also all subject head- 
ings beginning with Lime and Limestone. 

Einfluss von Zusatzmitteln und hoeheren Temperaturen auf 
die Kohlensaeureaufnahme von Kalkmoerteln, F.HENKEL. 
Zement-Kalk-Gips v 12 n 10 Oct 1959 p 477-81. Effect of 
additives and elevated temperatures on carbon dioxide absorp- 
tion recorder; calcification of specimens tested with Leit- 
meier’s and Feigl’s solution; frost protection additives in- 
creased strength of mortars; COs absorption and strength 
were not affected by silicones, calcium soaps, and fluosilicice 
acid; temperature effect on increasing and rapid decreasing 
of CO2z absorption. 

Hydrothermal Reactions in Lime-Quartz Pastes, A.AITKEN, 
H.F.W.TAYLOR. J Applied Chem v 10 pt 1 Jan 1960 p 7-15. 
Reactions of practical importance in connection with auto- 
claved sand-lime bricks and steam-cured concrete; work on 
identification, mainly by X-ray powder photography, of 
products of lime-quartz reaction in pastes; earlier work on 
equilibrium C-S-H system cannot be applied directly to auto- 
claved sand-lime brick practice. 26 refs. 


Reactivity of Lime and Related Oxides—3, 4, D.R.GLAS- 
SON. J Applied Chem v 10 pt 1 Jan 1960 p 38-48. Pt 3: 
Sorption of liquid water on calcium oxide (‘wet’ hydration). 
Pt 4: Carbonation of lime is important in hardening of mor- 
tar, and in production of calcium carbonate for pigments and 
adsorbents, as in paints, chromatography catalysis, etc; ‘dry’ 
carbonation or ‘wet’ carbonation proceed by similar advancing 
interface mechanisms inwards from outside of each lime par- 
ticle. Pts 1, 2 indexed in Engineering Index 1959 p 701 from 
Dec 1958 issue. 


See Lime—Manufacture; Lime Kilns. 


Hydrated. Ergiebigkeitsbestimmungen an Branntkalken nach 
dem Kleinloeschverfahren, K.ALBERTI. Zement-Kalk-Gips v 
12 n 6 June 1959 p 264-7. Determination of yield of hydrated 
limes by standard and micro slaking method are described; 
results show that there are fewer errors with micro method 
than with standard method. 


Hydrationsmechanismus des Calciumoxyds und _ plastische 
Higenschaften der Kalkhydratbreie, J.WUHRER, G.RADER- 
MACHER, L.ZAGAR. Zement-Kalk-Gips v 12 n 10 Oct 1959 
p 456-66. Mechanism of hydration of calcium oxide and 
plastic properties of hydrated lime pastes; effects of quick- 
limes of different degrees of burning, on slaking process and 
precipitation of specific hydrate by ionic reaction; fineness 
of lime hydrate and range of particle sizes was found to 
depend on erystalline fineness of quicklime; effect of proper 
proportion of finely dispersed material on plasticity. 


Manufacture. See also Lime Kilns. 


Bestimmung der Reaktivitaet von Branntkalk, G.RADER- 
MACHER. Zement-Kalk-Gips v 12 n 12 Dec 1959 p 572-5. 
Determining reacting capacity of quicklime; determination 


Burning. 


Briquetting. See Dust—Measurement. 
Byproducts. See Coal—Oxidation. 
Carbonization. See also Coal Carbonization. 
Pore Structure of Chars and Cokes, A.CAMERON, W.O. 


depends on effective surface area, which in turn depends on 
crystal size and porosity; method based on amount of heat 
liberated per unit of time by exothermic reaction of slaking ; 
detection of ions formed in slaking process by means of con- 


STACY. Australian J Applied Science v 10 n 4 Dee 1959 p 
449-57. Changes in pores of brown coal chars during carboni- 
zation studied by density, surface area, and mercury penetra- 
tion .measurements ; they possess two distinct pore structures, 
similar te those of bituminous cokes, but decreased accessi- 
bility of micropore structure with increase in carbonization 
temperature not nearly so marked as in cokes; rate of absorp- 
tion greatly increased by grinding. 

Sulfur in Lignite: Form and Transformations on Thermal 
Treatment, W.W.FOWKES, J.J.HOEPPNER. US Bur Mines 
—Report Investigations n 5626 1960 75 p. First and greatest 
change in form of sulphur present in natural lignite, upon 
heat treatment, resulted from reduction of pyritic and sulphate 
sulphur to sulphide; organically-bound sulphur originally 
present is less reactive, but largely disappears on strong igni- 
tion; appreciable part of sulphur content of natural lignite is 
fixed in char as sulphide and in ash as water-soluble sulphate 
and will affect summation of constituents. 


Will Dual Extraction Set Tar’s Future? Chem Eng v 67 n 7 
Apr 4 1960 p 70, 72. Technique using dual-solvent extraction 
process developed by Battelle Memorial Institute, converts 1000 


ductivity measurements or by neutralization process; for de- 
terminations, wet slaking method, conductivity method and 
coarse grain titration method can be used. 


Neue Untersuchungen ueber die Guetleigenschaften von 
Kalken mit verschiedenem Brenngrad, G.POHL. Zement-Kalk- 
Gips v 12 n 12 Dec 1959 p 566-72. Investigations on quality 
of limes with different degrees of burning; number of 
batches of lime were burned under various specific conditions, 
and variety of mixtures produced; methods for testing qual- 
ity; results are shown in numerical tables and graphs. 


Waermefortpflanzung durch die aeussere Metalloxydschicht 
bei der Dissoziation von stueckigen Karbonaten, G.BALAZ- 
SOVICS. Radex Rundschau n 6 Dee 1959 p 1714-21. Heat 
propagation through external metal oxide layer in disintegra- 
tion of carbonates; differential equations for transmission of 
heat presented, which take into account effect of variation 
of heat contents of generated CO2 on transmission of heat; 
due to complex conditions during burning, exact solution 
cannot be obtained; calculation can be considerably simplified 
if variation of heat contents in metal oxide layer is neg- 
lected. 
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Einfluss der Waermeuebertragung auf die Leistung der 
Brennzone des Kalkschachtofens, G.BALAZSOVICS. Zement- 
Kalk-Gips v 12 n 10 Oct 1959 p 466-71. Effect of heat transfer 
on efficiency of burning zone of lime shaft kiln; output can 
be increased by raising exhaust gas temperature to maximum 
permissible value; for small size_ limestone, surface heat 
transfer and for large sizes thermal conductivity is decisive ; 
diagrams are given for dimensioning of burning zone with 
regard to efficiency. 

European Lime Manufacture, R.S-BOYNTON. Pit & Quarry 
vy 52 n 11 May 1960 p 124-9, 134. Discussion of availability of 
fuel types in Europe and its effect on kiln construction ; rotary 
kilns in Great Britain, Sweden and in other countries; verti- 
cal kiln types in European countries; new high capacity Ger- 
man mixed-feed kiln, is highly modified version of Seeger 
kiln; unique large German plants; dolomitic refractories. 


Ingenuity and Research Pay Off, E.MESCHTER. Rock 
Products v 62 n 10 Oct 1959 p 80-4. Due to intensive research, 
capacity of three vertical lime kilns at Ashtabula, Ohio plant 
was stepped up from 100 to 450 tpd each; induced draft fan 
maintains negative pressure in kilns; firing equipment in 
form of five water cooled, box type, structural steel beams 
placed in each kiln to achieve maximum _ thermal efficiency ; 
automatically controlled feeders; industrial television control ; 
control of fuel gas quality; usable pellets are made from lime 
fine wastes. 


Moeglichkeiten der Gasanalysenauswertung bei gichtgas- 
beheizten Kalkschachtoefen, H.LSTEMPEL. Radex Rundschau n 
6 Dee 1959 p 693-7. Description of method of calculation for 
shaft lime kilns heated by blast furnace gas in order to deter- 
mine specific quantity of dry waste gas from analysis of fuel 
gas and waste gas. 


Neue Erkenntnisse ueber den koksbeheizten Kalkschachto- 
fen, H.EIGEN. Zement-Kalk-Gips v 12 n 11 Nov 1959 p 509- 
15. Recent knowledge on coke fired lime shaft kiln; new 
formula for heat consumption per kilogram of lime takes 
into account difference factor between temperature of gas 
and material at boundary between preheating zone and de- 
carbonation zone; increase of this factor means increase of 
heat consumption; longer preheating of lime reduces factor ; 
large lumps of limestone require long preheating; therefore 
limestone burned in kiln has to be under 150 mm in size. 


Technische Probleme bei der Realisierung neuer Erkennt- 
nisse ueber den koksbeheizten Kalkschachtofen, F.HOFF- 
MANN. Zement-Kalk-Gips v 13 n 1 Jan 1960 p 27-30. Tech- 
nical problems associated with application of new knowledge 
concerning coke-fired lime shaft kiln; reduction of fuel con- 
sumption by improving insulation of kiln shell and by in- 
creasing effectiveness beyond values achieved in past; impor- 
tance of use of sufficiently gas-tight lining and keeping burn- 
ing zone horizontal and at correct height. 


LIMESTONE 


See also Cement—Raw Materials; Concrete Aggregates ; 
Geology—Kansas; Geophysics—Rock Properties; Mineral In- 
dustry and Resources; Petrology—Sedimentary; Road Mate- 
rials—Aggregates. 

Carbonate Mineralogy of Lower Ordovician Burchards Lime- 
stone in West-Central Vermont, E.ZEN. Am J Science v 
257 n 9 Sept 1959 p 668-72. Mineralogy was quantitatively 
studied by X-ray diffraction; dolomitie mottled patches con- 
sist of dolomite and calcite, and bulk chemical composition 
calculates out consistently to about 30% of MgCOs by weight, 
which is verified by wet chemical analysis; bedded nature 
suggests fore reef detrital origin. 


Agricultural. Agstone Made from Lime Plant Waste Stone 
Fines, W.E.TRAUFFER. Pit & Quarry v 52 n 11 May 1960 
p 112-15. 30 tph limestone drying and grinding plant at 
Beachville, Ont, was designed to process screenings too small 
for rotary kilns; plant produces agricultural limestone and 
asphalt fillers, cattle feed, sintering stone for steel companies, 
etc; flow diagram and list of equipment. 


Analysis. La calcimetria come mezzo per Ja determinazione del 
magnesio nelle rocce carbonate, S.BELLONI. Geotecnica v 7 
n 4 July-Aug 1960 p 172-80. Use of caleimeter as means for 
determining magnesium in carbonate rocks; first method is 
based on difference between volumes of COz2 developed in re- 
action of simple calcium carbonate and in one of double 
calcium carbonate and of magnesium with hydrochloric acid; 
second method is based on measuring volume of CO2 developed 
and on reaction velocity. 


Corrosive Properties. Corrosion et protection des pierres cal- 
caires des monuments, J.KAUFFMANN. Corrosion et Anti- 
corrosion v 8 n 3 Mar 1960 p 87-95. Corrosion of limestone 
used in monuments, and its protection; various theories on 
causes of corrosion; physical and chemical examination of 
damages, which are attributed to nitrification; this latter is 
caused by action of nitrifying bacteria which are carried in 
air by dust particles. 

India. Limestone and Dolomite Deposits Suitable for Use in 
Iron & Steel Industries of Eastern India, M.NATH. Indian 
Minerals v 8 n 4 Oct-Dee 1959 p 299-316. Deposits occur in 
Bihar, Orissa, Eastern Uttar Pradesh, West Bengal and 
Assam; certain potential areas, which appear to be able to 


LIMESTONE—Continued 


meet rising demands of iron and steel industries of Eastern 
India, have been recommended for development. 

LIMESTONE QUARRIES AND QUARRYING 

Dust Control. See Cement Plants—Dust Problems. 

Equipment. Quarry Compressors—from Stationary to ‘‘Porta- 
ble’, G.R.SMITH. Compressed Air Mag v 64 n 10 Oct 1959 
p 15-17. Quarrying 7000 tpd for supplying flux stone for steel 
furnaces; flux stone exists in 22-ft-stratum under 95 ft of 
overburden; blasting operation uses two 150-hp air compres- 
sors; removing of overburden, equipment used, and blasting 
techniques. 

Great Britain. Stainton Quarry, E.G-HOLLAND. Mine & 
Quarry Eng v 26 n 8, 9 Aug 1960 p 318-25, Sept p 387-94. 
Unit quarried is Urswick limestone of Lower Carboniferous 
age 1000 ft thick; primary and secondary drilling and blast- 
ing operations, treatment plant consists of primary swing jaw 
breaker and secondary roll crusher; vibrating screens and 
driers; preparation of aggregate, agricultural, and cement 
limestone; output of quarry is 156,000 tons/yr. 

Texas. Historic Lime Operation Modernized, B.C.HEROD. Pit 
& Quarry v 53 n 2 Aug 1960 p 96-101. Modernized lime plant 
at Round Rock, Tex is now of 500 tph capacity; quarrying 
operations involve 20 to 24 ft face created by drilling 3 in. 
blastholes on 9 by 11 ft pattern; apron feeder transfers 
quarry-run stone to crusher for reduction to 6 in. max; use 
of 4 by 12 ft double-deck Diamond screen; beside three 
screenings, feed undergoes scrubbing before entering pre- 
heaters, which are 15 ft in diam and 71 ft high; two 8 by 150 
ft rotary kilns; detailed description of plant equipment. 

LIMITS AND FITS. See Fits and Tolerances. 

LINE SHAFTS. See Shafts and Shafting. 

LINEAR ACCELERATORS. See Accelerators. 


LINEAR PROGRAMMING. See Machine Shop Practice; Op- 
erations Research; Statistical Methods. 

LININGS. See Oil Well Cementing; Refractory Materials ; 
Shaft Sinking. 

LINKAGES. See Mechanisms. 


LIQUEFIED GASES. See Gases—Liquefied; Petroleum Gas, 
Liquefied. 


LIQUID FUEL CELLS. See Fuel Cells. 
LIQUID FUELS 


See also Aircraft Fuels; Automotive Fuels; Benzene; Diesel 
Fuels; Gas Turbines—Fuels; Gasoline Refining; Hydrocar- 
bons; Natural Gasoline; Oil Fuel; Oil Shale—Refining; Pe- 
troleum Gas, Liquefied. 

Residential Conference on Major Developments in Liquid 
Fuel Firing 1948-1959—Proc, May 1959, Inst Fuel, London 
1959 302 p. 19 papers and discussions dealing with properties 
of liquid fuels and their applications in boilers, open hearth 
furnaces, in metal, glass, ceramic industries, gas turbines, gas 
manufacture, ete. 


Additive Compounds. See Automotive Fuels—Additive Com- 
pounds. 


Analysis. See Fuels—Analysis. 
Atomization. See Liquid Fuels—Combustion. 
Combustion. See also Fuels—Combustion; Hydrodynamics. 


Comparison of Different Methods of Fluid-atomizing Oil 
Flames and Effect on Flame Emissivity and Radiation of Ad- 
dition of Carbon Black to Liquid Fuels, E.H.HUBBARD. Inst 
Fuel—J v 33 n 234 July 1960 p 344-538, 1 plate. Discussion 


of paper indexed in Engineering Index 1959 p 703 from July 
1959 issue. 


Das_ Selbstzuendverhalten von n-Heptan- und_ i-Hepten- 
Aethylbenzol-Gemischen, C.KROEGER, H.QUEINS. Brennstoff- 
Chemie v 41 n 6 June 1960 p 181-3. Self ignition behavior of 
n-heptane- and i-heptene-ethyl benzol mixtures; study of 
critical compression conditions, self ignition temperature, 


temperature of incipient detonation by means of adiabatic 
compression method, 


Safe Handling. Safety In Handling High Energy Fuels. Safety 
Maintenance v 119 n 5 May 1960 p 17. Safety measures and 
special training program in testing operations at Marquardt 
Corp, Van Nuys, Calif; classroom sessions and field demon- 
strations given; personal protection equipment includes vinyl- 
coated nylon suits both acid and fire-resistant, gas masks and 
bump caps; after use all safety equipment is sterilized, 
inspected and sealed in plastic bags for reuse. 


Static Electricity. See Petroleum Products—Statie Electricity. 


Synthetic. Fischer-Tropsch Synthesis in Oil-Circulation Process: 
Experiments with Nitrided Fused-Iron Catalyst, D.BIEN- 
STOCK, J.H.FIELD, A.J.FORNEY, J.G.MYERS, H.E.BEN- 
SON. US Bur Mines—Report Investigations n 5603 1960 82 
p. Experimental procedure includes catalyst preparation by 
reduction and nitriding; synthesis, processing, and evaluating 
produets ; effect of temperature, pressure, gas recycle ratio, 
space velocity, synthesis gas composition and reflux of oil; 
gasoline processing; catalyst composition; nitrided iron was 
stable and permitted longest run. 
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Gasoline from Coal via Synthol Process, L.W.GARRETT, 
Jr. Chem Eng Progress v 56 n 6 Apr 1960 p 39-43. Descrip- 
tion of South African Coal, Oil & Gas Corp (SASOL) plant 
in Union of South Africa which processes sub-bituminous 
coal to make synthesis gas for production of gasoline, 
oxygenated chemicals, diesel oil and several wax products; 
gas liquor stream from coal gasification plant yields phenol 
and ammonium sulphate; tar and light oils are recovered from 
gasification units’ hydrocarbon condensate; Arge synthesis 
produces diesel oil and Kellogg synthesis produces gasoline. 


Kinetics of Fischer-Tropsch Synthesis on Iron Catalysts. 
Pressure Dependence and Selectivity of Nitrided Catalysts, 
F.S.KARN, J.F.SHULTZ, R.B.ANDERSON. J Phys Chem vy 
64 n 4 Apr 1960 p 446-51. Work is part of Bureau of Mines 
investigations of processes for converting coal to liquid fuels; 
variations of rate of Fischer-Tropsch synthesis as function 
of operating pressure on catalysts were studied; it is found 
that methane formation decreased initially with increasing 
conversion but subsequently increased; results indicate syn- 
thesis on catalysts is proportional to operating pressure. 


New Data on Gilsonite Process, L.P.MORRIS. Chem Eng 
Progress v 56 n 4 Apr 1960 p 49-53. Development, design and 
operating details of American Gilsonite refinery in Colorado 
which processes 4700 bbl/day of melted gilsonite or 850 tpd of 
dry gilsonite from which 1600 bbl/day of motor gasoline, 600 
bbl/day railroad fuel and 310 bbl/day of high grade electro- 
lytic coke are produced; flotation plant, filter melt plant, 
delayed coker, catalytic reformer and calciner are examined. 


Reactions of Iron and Iron Compounds With Hydrogen and 
Hydrogen Sulfide, W.KAWA, R.W.HITESHUE, R.B.ANDER- 
SON, H.GREENFIELD, US Bur Mines—Report Investigations 
n 5690 1960 16 p. Study conducted in connection with research 
in producing synthetic liquid fuels from coal; for reducing 
ferric oxide or ferrous sulphate, hydrogen and hydrogen sul- 
phide together are more effective than either alone. 


Synthetic Liquid Fuels by Fischer-Tropsch Process, J.H. 
FIELD. H.E.BENSON, R.B.ANDERSON. Chem Eng Progress 
v 56 n 4 Apr 1960 p 44-8. Recent commercial developments 
and current status of coal gasification, gas purification, and 
catalytic synthesis steps; only coal gasification process em- 
ployed commercially at elevated pressures thus far is Lurgi 
fixed-bed system; removal of CO2 and He2S from synthesis 
gas and other industrial gases has been achieved chiefly 
with mono- or diethanolamine; economic and future aspects. 
24 refs. 


25 Years of Fischer-Tropsch Synthesis with Fixed-Bed Cat- 
alysts. Present Status and Future Possibilities, H.TRAMM. 
World Petroleum Congress, Fifth—Proec New York, NY June 
1959 See III p 347-61. Stoichiometrical possibilities of produc- 
ing hydrocarbons from carbon monoxide and _ hydrogen; 
development of reactors; influence of carbon dioxide, stream, 
sulphur compounds on course of synthesis; method of calculat- 
ing maximum allowable thickness of catalyst layer. 


LIQUID LEVEL CONTROL. See Glass Furnaces; Liquid Level 
Indicators. 


LIQUID LEVEL INDICATORS 


See also Chemical Plants—Instruments; Petroleum Refineries 
—Instruments; Rockets and Missiles—Instruments. 


Avtomaticheskii kontrol polozheniya granitsy razdela dvukh 
sred fazovym metodom na_ul’trakorotkikh volnakh, V.B. 
BRODSKII. Avtomatika i Telemekhanika v 20 n 8 Aug 1959 
p 1117-20; see also English translation in Automation & 
Remote Control v 20 n 8 Aug 1959 p 1085-7. Automatic control 
of position of interface between two media by means of ultra- 
short waves; extension of authors method for automatic liquid 
level control to permit automatic location of interface between 
two media, without considerable error in measurement when 
dielectric constant of one of media widely changes. 


Nucleonic Measurement of Level, E.W.JONES. Control v 3 


n 21, 22 Mar 1960 p 88-90, Apr p 112-14. Applications of 
X-ray level detectors; basic detector components and their 


different possible arrangements; factors influencing choice 
of source. 
Precise Automatic Inexpensive. Buret Reader, J.FAR- 


QUHARSON. Rev Sci Instruments v 31 n 7 July 1960 p 
723-5. Instrument for finding automatically level of colorless 
liquid in glass tube and to indicate volume on digital register ; 
instrument is applied to volumetric measurements required in 
chemical titration; first model has range of 40 ml, precision of 
plus or minus 0.02 ml on single determination (95% confidence 
level), and bias of 0.1%; photocell detector with cable and 
drum elevating and measuring mechanical system is employed. 


Radioactive Level Gauges, J.F.CAMERON, E.W.PULSFORD. 
Brit Chem Eng v 4 n 11 Nov 1959 p 605. Examination of 
instruments suitable for following or indicating varying 
liquid levels; method capable of most diverse application 
depends on absorption of gamma radiation by material whose 
level it is desired to find; advantages of different gamma-ray 
methods; mobile source detector systems. 

Variable Capacitance Liquid Level Sensors, L.B.WILNER. 
Rev Sci Instruments v 31 n 5 May 1960 p 501-7. Examination 
of interrelations of hydraulic and electric properties of 
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continuous variable capacitance liquid level gages; analysis 
covers both conductive and nonconductive liquids and con- 
siders “flowback”’ effects found in dynamic level fluctuations 
(such as waves and slosh); design rules. 


What’s Level in Tank? Instrumentation v 13 n 3 1960 p 
26-9. Review of various types of liquid level measuring devices 
in open or closed tank or process vessel; float and electrode 


systems; static pressure method; pressure gage system; 
diaphragm box; air purge; meter body method; radiation 
systems. 


LIQUID METALS 


See also Bismuth—Liquid; Flow of Fluids—Capillaries ; 
Gases—Solubility; Heat Transfer—Liquid Metals; Indium 
Tin Alloys; Lead Smelting; Lithium; Metallurgy; Metallurgy 
—Physical Chemistry; Metals and Alloys—Diffusion; Metals 
and Alloys—Electrie Properties; Metals and Alloys—Embrit- 
tlement; Metals and Alloys—Molten; Metals Corrosion; Nu- 
clear Reactors— Cooling; Nuclear Reactors—Fuels; Nuclear 
Reactors—Materials ; Pumps—Liquid Metals. 


X-Ray Structure Investigation of Liquids of Sodium, Potas- 
sium and Sodium-Potassium Alloys, B.R.ORTON, B.A.SHAW, 
G.I.WILLIAMS. Acta Metallurgica v 8 n 3 Mar 1960 p 
177-86. Plane horizontal surface of liquid metal examined by 
monochromatic X-ray beam in focusing Geiger diffractometer ; 
thus absorption correction is constant and omitted from analy- 
sis; none of liquids examined shows evidence of structure other 
than that associated with statistical mixture of atoms; in 
particular, position of intensity peak is found to depend on 
alloy composition and does not show marked deviation at 
compound composition Nak. 


LIQUID SEMICONDUCTORS. See Semiconductors—Liquid. 
LIQUIDS 


See also Chemicals ; Distillation ; Extraction ; Flow of Fluids; 
Hydrocarbons; Refrigerants; Thermodynamics. 


Classical Theory of Equilibrium Liquid Pair Distribution, 
G.H.A.COLE. Advances in Physics v 8 n 31 July 1959 p 225-51. 
To understand properties of gross matter in terms of molecular 
properties, it is necessary to express details of molecular 
spatial ordering in precise and mathematical terms; theory 
of liquid structure and properties are less developed than 
theories of dilute gases and crystalline solids due to their 
mathematical complexity; paper concerned primarily with 
theoretical determination of pair distribution for simple 
classical liquid under conditions of equilibrium. 20 refs. 


Relations Between Friction Constant and Force Correlation 
Integral in Brownian Movement Theory. Comparison of 
Microscopic and Macroscopic Theories, A.SUDDABY, P. 
GRAY. Phys Soe—Proc v 75 n 481 pt 1 Jan 1960 p 109-18. 
Relationships implicit in Brownian movement theory which 
lead to expression for friction constant generally similar to 
Kirkwood expression; conditions found under which expres- 
sions are compatible. Bibliography. 

Stability of Maclaurin Ellipsoids of Rotating Fluid, V.V. 
RUMYANTSEV. Applied Mathematics & Mechanics v 23 n 
8 1959 p 701-15. English translation of article indexed in 
Engineering Index 1959 p 704 from Prikladnaya Matematika i 
Mekhanika May-June 1959. 


Thermal Conductivity of Monatomie Dielectric Liquids, R. 
EISENSCHITZ, A.R.BOOT. Phys Soc—Proc v 74 n 476 pt 2 
Aug 1959 p 208-16. It is shown that in thermal equilibrium 
relative coordinates of pair of molecules are statistically in- 
dependent of coordinates of center of mass; independence 
persists in viscous flow and is supposed to persist in presence 
of gradient of temperature; new distribution function for 
molecular doublets was deduced which is appropriate to non- 
uniform temperature and involves coordinates of center of 
mass and relative coordinates. 


Zone Theory of Liquids, R.E.B.MAKINSON, A.P.ROBERTS. 
Australian J Physics v 13 n 2A July 1960 p 437-45. One- 
dimensional model is considered in which potential energy 
of electron is nearly periodic over short distances; number 
of states of electron per unit energy range was calculated 
for chains of identical potential wells; it was found that for 
positive energies there is energy gap in which no states 
appear; causes of gap narrowing are considered and relation 
of results to conclusions of A.IL.GUBANOV and of R.LAN- 
DAUER and J.C.HELLAND discussed. 


Analysis. See Chemical Analysis. 
Atomization. See also Liquid Fuels—Combustion. 


Obobshchenie s pomoshchyu bezrazmernykh kriteriev rezul’ta- 
tov izmerenii razmerov kapel pri raspylivanii zhidkostei tsen- 
trobezhnymi forsunkami, Yu.F.DITYAKIN, L.N.BRITNEVA. 
Teploenergetika v 6 n 11 Noy 1959 p 38-7. Use of dimension- 
less criteria to generalize measurement results of drop sizes 
of liquids atomized by centrifugal atomizer; two empirical 
formulas, useful for evaluation of median diameters of water 
and petroleum droplets in air of atmospheric density. 


Zerfall von Fluessigkeiten und Tropfengroessenbestimmung, 
H.A.TROESCH. Chemie-Ingenieur-Technik v_ 31 n 10 Oct 
1959 p 667-73. Atomization of liquids and determination of 
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LIQUIDS—Atomization—Continued 
droplet size; methods for determination of droplet size of 
atomizing liquid streams; it is proposed to explain with aid 
of comparative experiments whether and under what condi- 
tions substitute-liquid method can be replaced by normal col- 
lecting method. 37 refs. 

Bubble Formation. See also Cavitation; Heat Transfer—Boiling 
Liquids. 

Change of Size of Air Bubbles in Water Containing Small 
Dissolved Air Content, D.M.J.P.MANLEY. Brit J Applied 
Physics v 11 n 1 Jan 1960 p 38-42. Rates of growth and 
collapse of air bubbles in distilled degassed water studied; 
experimental results show that effective diffusion coefficient 
for air through bubble walls is low at very small bubble 
diameters; results are interpreted by organic skin effect 
and physical qualities of skin surrounding bubble walls are 
discussed. 

Effect of Dynamic Surface Tension on Nucleate Boiling 
Coefficients, P.D.JONTZ, J.E.MYERS. AIChE J v 6 n 1 
Mar 1960 p 34-8. Air-bubble and boiling investigations were 
performed with aqueous solutions of detergents known as 
Tergitol and Aerosol; boiling coefficients of Tergitol-water 
solution were found to vary inversely with dynamic surface 
tension; for Aerosol-water solutions, coefficients varied in 
manner which could not be related to surface-tension effects. 


Effects of Superheat and Surface Roughness on _ Boiling 
Coefficients, H.M.KURIHARA, J.E.MYERS. AIChE J v 
6 n 1 Mar 1960 p 83-91. Boiling surface was prepared before 
each run by polishing with emery paper to produce different 
degrees of roughness; equations make it apparent that 
for surfaces which have been highly polished, number 
of active boiling centers will be quite sensitive to changes 
in temperature difference driving force in nucleate boiling 
zone. 29 refs. 

Formation of Gas Bubbles at Submerged Orifices, W.B. 
HAYES, III, B.W.HARDY, C.D.HOLLAND. AIChE J v 5 n 
8 Sept 1959 p 319-24. Bubble formation frequencies were 
determined by stroboscope and gas flow rate was measured 
by rotameters; it is found that formation of bubbles could 
be correlated with physical variables of system by application 
of Newton’s second law of motion to bubble at instant just 
prior to its release from orifice. 

Zur Blasengroesse in  Blasensaeulen, W.SIEMES,  E. 
BORCHERS. Chem Eng Science v 12 n 2 May 1960 p 177-87. 
Bubble sizes in bubble columns; bubble sizes were investigated 
with aid of model systems; bubble swarms were photographed 
at various heights above gas distributor plates; as gas flow 
increases, mean bubble diameter increases up to limiting 
value at fixed point in column. 

Cavitation. See Cavitation. 

Cryogenic. See Low Temperature Engineering. 
Density. See Density Measuring Instruments. 
Dielectric. See Dielectrics. 

Diffusion. See Chemical Processes—Diffusion. 
Drop Formation. See also Liquids—Atomization. 


Maximum Stable Droplets in Dispersoids, R.A.MUGELE. 
AIChE J v 6 n 1 Mar 1960 p 3-8. Reasons have been stated 
for giving careful consideration to maximum stable droplet 
size in describing dispersoids; maximum stable droplet diam- 
eter can be separately correlated for many dispersoids and 
then used in process caleulations; omission of this parameter 
may be misleading; equations. 23 refs. 

Theorie und Praxis von Tropfenwirbelschichten, W.MUHL- 
RAD. Staub v 19 n 5 May 1959 p 181-6. Theory and practice 
of droplet formation in fluidized bed; conditions are set up 
under which fluo-liquid suspension can be achieved; examina- 
tion of installation and operating conditions for such plants; 
process is suitable for dust precipitation, soiled gas cleaning, 
and for cooling and saturation of gases; unit features 
simplicity, economy, and small space requirements. (English 
summary). 

Electric Properties. See also Semiconductors—Liquid. 


Determination of Dipole Moments from Measurements on 
Pure Liquids, C.R.K.MURTY. J Sci & Indus Research v 
18B n 7 July 1959 p 268-70. Dipole moments were determined 
for 22 different compounds in pure liquid state by measuring 
dielectric constant and refractive index; moments were eal- 
culated from experimental data using Debye, Onsager, Syrkin 
and Kirkwood equations; results were used as criterion for 
judging validity of equations. 


On Dielectric Constant of Some Aqueous Solutions, A.CAR- 
RELLI, L.DELLA CAGGIA. Nuovo Cimento v 14 n 1 Oct 1 
1959 p 161-7. Measurements carried out at frequency of 8 
Me to determine dielectric constant of aqueous solution of 
mono-monovalent, bi-valent, mono-bivalent, mono-trivalent and 
mono-tetravalent salts; calculation of number of water dipoles 
blocked by each ion in solution, taking into account variation 
of dielectric constant is shown. 

Evaporation. See Evaporation. 


Heat Transfer. See Heat Transfer—Liquids. 


LIQUIDS—Continued ee 

Magnetic Properties. Method for Measurement o uclear 
irauavercal Pasa tion Time, G.BONERA, L.CHIODI, L.GUI- 
LOTTO, G.LANZI. Nuovo Cimento v 144 n 1 Oct 1 1959 p 
119-34. Method used in studying liquids consists of stopping 
rapid adiabatic passage while nuclear magnetization is process- 
ing in plane perpendicular to constant magnetic field; limita- 
tions of method; experimental apparatus used and results 
obtained on some pure liquids. 23 refs. ‘ 

Nuclear Magnetic Relaxation Times Ti and Tz in Some 
Liquids, G.BONERA, L.CHIODI, G.LANZI, A.RIGAMONTI. 
Nuovo Cimento v 17 n 2 July 16 1960 p 198-204. Nuclear 
relaxation times Ti and T2 of set of pure liquids measured ; 
results obtained give, for low viscosity liquids, relationship 
T,-T2 within experimental error; in some liquids having 
more than one chemical type of proton, different longitudinal 
relaxation times are present. 

Nuclear Magnetism in Pure Liquids, J.G.POWLES. Reports 
on Progress in Physics v 22 1959 p 433-503. Nuclear magnetic 
resonance effects which result directly or indirectly from 
interactions of electrons with nuclei in diamagnetic molecules ; 
magnetic shielding and indirect spin-spin coupling are dis- 
cussed in detail both experimentally and _ theoretically for 
steady state spectra and for transient measurements ; emphasis 
is on description and explanation of physical effects. 250 
refs. 

Proton Magnetic Resonance in Liquid Iso-Butyl Bromide, 
K.LUSZCZYNSKI, J.G.POWLES. Phys Soe—Proc v 74 n 478 
pt 4 Oct 1959 p 408-16. Relaxation times of Ti and Tz were 
measured at 21.5x10° ¢/s over temperature range 110 to 330 
K; results, together with others for Tz down to 90 
K, are interpreted in terms of molecular motion of molecule 
as whole and of methyl groups in it; extremely wide tempera- 
ture range without phase transitions permits test of validity 
of theories of nuclear relaxation in molecular substances. 


Thermo-Magnetic Effects in Liquids, R.C.SAXENA, J.N. 
TANDON, S.P.TALWAR. Nature (Lond) v 185 n 4707 Jan 
16 1960 p 158-9. Results of simple experiment on effects of 
magnetic field on rate of cooling of mercury and water. 

Optical Properties. Measurement of Dispersion in Regions of 
Intense Infrared Absorption, M.P.LISITSA, Yu.P.TSYASH- 
CHENKO. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 4 July- 
Aug 1959 p 626-30. Reflection method used to investigate dis- 
persion of liquids inside intense fluctuating absorption band; 
interference method of measuring dispersion at approaches 
to such band; example of dispersion curves of CCl and CHCls 
in regions of strongest absorption; method is especially useful 
for study of viscous liquids. 


Optical Activity and Intermolecular Interaction, V.M.AS- 
LANIAN, M.V.VOL’KENSHTEIN. Optics & Spectroscopy v 
7 n 2 Aug 1959 p 182-7. (English translation of Optika i 
Spektroskopiya). Theory on influence of intermolecular inter- 
action on optical activity, which applies to solutions of 
active substances in polar and nonpolar solvents; theory is 
based upon consideration of inductive effects; agreement of 
theory and experiment. 


Phase Equilibria. See Hydrocarbons—Phase Equilibria. 

Refractive Index. See Interferometers; Light—Refraction ; Liq- 
uids—-Electrie Properties; Refractometers. 

Rheology. See Rheology. 

Safe Handling. See Flammable Materials. 

Separation. See Separation. 

Shock Waves. See Shock Waves. 

Sound Absorption. See Sound—Absorption. 

Sound Propagation. See Ultrasonics. 

Surface Tension. See also Liquids—Bubble Formation. 


Automatic Recording Film Balance System, H.J.TRURNIT, 
W.l.LAUER, Rev Sci Instruments v 30 n 11 Nov 1959 p 
975-81. Multipurpose balance system, for monolayer studies 
on organic compounds of biological interest, including pro- 
teins; instrument, which provides reasonable accuracy, good 
ZeYO stability in low and high sensitivity range, incorporates 
thermostating device which does not affect balance proper 
and auxiliary instruments. 


Effect of Viscosity in Determination of Surface Tension by 
Drop-weight Method, P.RAJAGOPALA RAO, N.SUBRA- 
MANIAN. J Sci & Indus Research y 18B n 10 Oct 1959 p 
402-4. New formula, accounting for viscosity, is suggested to 
replace conventional equation for drop-weight method of 
measuring surface tension; specified formula is derived by 
correlation of two dimensionless groups; procedures for deriv- 
ing equation. 


Kine epee eta det zur Bestimmung der Oberflaechen- 
spannung von Fluessigkeiten unter Wremdgasdruck bis 
kp/em?, J.GIELESSEN, W.SCHMATZ. Zeit fuer Teatpheaelrtane 
kunde v 68 n 5 May 1960 p 109-13. Arrangement for measuring 
surface tension of liquids under gas pressures up to 1000 
eapillary/em 8d; how surface tension of wetting liquids can 
be measured with accuracy of 1-2% by optically observed 


Indexing. 
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LIQUIDS—Continued 


capillary rise and by density difference determined by modified 
hydrostatic balance; effects such as critical pressure can also 
be shown by means of supplementary device. 


Viscosity. See Liquids—Surface Tension; Viscosimeters; Vis- 
cosity. 
LITERATURE 


See also Automotive Engineering—Literature; Engineering 
Writing; Human Engineering; Libraries. 


Background to Scientific Communication, M.M.KESSLER. 
IRE—Trans on Eng Writing & Speech vy EWS-3 n 1 Apr 1960 
p 3-6. Efficient communication of engineering and scientific 
information is shown to be matter of competitive necessity and 
logistics ; proposed system to satisfy needs of scientific com- 
munity as whole rather than specialized groups; system 
suggested to provide realistic test facility for evaluation of 
ideas and components; problem areas in need of research. 


Deciding What to Read to Keep Informed, C.W.HANSON. 
Engineering v 190 n 4926 Sept 16 1960 p 378-9. Survey of 
needs and time problems indicates plan for scientific and 
technical reading; suggestion is for scanning not more than 
four journals devoted to field plus two with broad coverage, 
total to be not less than three not more than ten; abstracting 
service material should be scanned, and information may be 
exchanged with colleagues; time is up to 1 hr/day (excluding 
major searches), cost £15 to £50 per yr. 


Editorial Function in Scientific Organization, J.D.CHAP- 
LINE. IRE—Trans on Eng Writing & Speech v EWS-3 n 2 
July 1960 p 48-53. Analysis of true functions of good technical 
editor, who must be alert to ambiguities and weak points in 
manuscripts and should minimize distortions appearing in 
communications process; properly applied, editorial function 
can give direction and focus to scientific pursuits. 


How Graphic Arts Can Help Engineering Communication, 
A.N.SPENCE. IRE—Trans on Eng Writing & Speech v 
EWS-3 n 1 Apr 1960 p 16-19. New developments in graphic 
arts industry permit faster and lower cost publication; Video- 
graph process, automatic printing press for Navy, new com- 
puter printout typography, computer maintenance of parts 
lists and new retrieval and reproduction facilities for Navy. 


Information Problem, L.W.ROSS. Chem Eng v 67 n 6 Mar 
21 1960 p 143-8. Difficulty of getting facts to engineers as 
result of rapidly growing mass of high quality technical litera- 
ture; however, information problem yields to planning; heart 
of information plan is library; value of using consultation 
service provided by Special Libraries Association, in setting 
up library facility; librarian should be engineer with training. 
23 refs. 


Language as Engineering Tool—From Preparation to Re- 
sults, J.R.GOULD. IRE—Trans on Eng Writing & Speech v 
EWS-3 n 1 Apr 1960 p 24-7. Discussion of writing in three 
phases: preparation, act of writing and results; questions of 
empathy for reader, writing style for effectiveness and organ- 
ization for clarity; criteria for mature, professional prose 
and for measuring effectiveness of engineering literature. 


Redundancy of Texts in Three Languages, E.B.NEWMAN, 
N.C.WAUGH. Information & Control v 3 n 2 June 1960 
p 141-53. Extension of Newman-Gerstan method of determining 
contingencies between pairs of letters at varying distances 
in text is employed in comparative study of information con- 
tent per letter of same passage in English, Samoan and 
Russian. 


Some Legal Considerations in Presenting Technical Informa- 
tion, R.H.RINES. IRE—Trans on Eng Writing & Speech v 
EWS-2 n 8 Dec 1959 p 83-8. History of legal rights to 
original writings; limitations of permissible copying of copy- 
righted work; relation of patents (for inventions) to copy- 
right (for literature). 


Standards for Measuring Effectiveness of Technical Library 
Performance, R.E.MAIZELL. IRE—Trans on Eng Mgmt 
vy EM-7 n 2 June 1960 p 69-72. Guides are presented for 
evaluating quality of book and journal collections, adequacy 
of reference service, library’s effectiveness in meeting requests, 
and ‘impact of technical library on its associated research 
laboratory. 


Talking and Writing about Science, L.BRAGG. IRE—Trans 
on Eng Writing & Speech v EWS-2 n 3 Dee 1959 p 69-72. 
Techniques for oral delivery of scientific papers; phychology 
of presenting purely technical material; virtues of clear but 
terse exposition in written manuscripts; role of abstracting 
and summarizing modern scientific literature. 


Technical Journalism and Business Press, J.GIRDWOOD. 
JRE—Trans on Eng Writing & Speech v EWS-3 n 1 Apr 
1960 p 20-3. Aims of business publications in electronics en- 
gineering field; obligations to readers and industry; need 
for engineer writers to consider publication image of maga- 
zine, best expository approach and appropriate style of 
writing. 


See Literature—Searching. 


LITERATURE—Continued 
Searching. See also Microfilm. 


Anwendung einer Systematik zur Recherchenarbeit in der 
Information mit einem Beispiel aus der Hochspannungstech- 
nik, U.SCHNEIDER. 8rd. Internationales Kolloquium, 1958. 
Ilmenau. Hochschule fuer Elektrotechnik, 1959 p 226-78. Third 
International Symposium of Hochschule fuer Elektrotechnik 
Ilmenau ; systematic search procedure applied to example from 
field of h-v engineering; 15-step procedure based on concepts 
of “documentation” and “information” utilizes West-European 
and other sources, including Engineering Index; how 110 
references were compiled to special theme of ‘electrostatic 
h-v plants and their output, with special reference to industrial 
application”’. 


Semi-Automatic Indexing and Encoding, J.FROME. Franklin 
Inst—J v 270 n 1 July 1960 p 3-26. Procedure for analyzing 
and encoding documents suitable for use in mechanized search 
system has been described; factors which have been considered 
are those of personnel, training, product obtained, and cost. 


Specialised Information Retrieval System, A.KENT. Automa- 
tion Progress v 5 n 7 July 1960 p 231-3. Specialized machine 
being built as result of extensive trials with pilot equipment 
and experimental coding project for 20,000 abstracts; machine 
used to operate metallurgical inquiry service for American 
Society of Metals, can search for any combination of number 
of coded characteristics or for their absence; it is suitable 
not only for searching scientific indexes but also any classified 
files that can be recorded on magnetic tape. 


Unter welchen Voraussetzungen ‘‘lohnt’’ sich eine Patentdo- 
kumentation?, G.GROBE, E.MEYER. VDI Zeit v 102 n 17 
June 11 1960 p 691-38. When will documentation of patents 
pay? Development of formula (and numerical example of its 
application) for calculating time after which labor spent on 
documentation is balanced by effort saved by users; formula 
shows that success of enterprise depends on industrial, 
national, and international cooperation. 


Translation. 
LITHIUM 


See also Aluminum Lithium Alloys; Geochemistry—Lithium ; 
Lithium Magnesium Alloys; Magnesium Lithium Alloys; 
Metals, Rare and Minor; Nuclear Reactors—Materials. 


Fabbricazione del litio per elettrolisi ignea, C.MERLI. 
Metallurgia Italiana v 52 n 8 Aug 1960 p 565-9. Production 
of lithium by igneous electrolysis; properties; applications 
and production of metallic lithium; its future development, 
56 refs. see Sy aL. 


Lithium and Its Alloys, F.I.SHAMRAI. US Atomic Energy 
Commission—Tech Information Service—AEC-tr-34386 230 p, 
(Available from OTS, Washington, DC $3.00). Monograph 
combines author’s research with review of literature to 1950; 
mineralogy, chemistry, extractive and physical metallurgy of 
Li, is followed by discussion of preparation and physical and 
mechanical properties of Al, Ga, Fe, Au, In, Cd, K, Ca, Si, 
Mg, Cu, As, Na, Sn, Hg, Pb, Ag, Sb, Tl, and Zn binary 
alloy systems; ternary systems with Al-Mg, Al-Zn, Pb-Na 
and Mg-Ag dealt with extensively; phase diagrams; photo- 
micrographs. 55 refs. 


Mass Transfer in Liquid-Lithium Systems, W.N.GILL, R.P. 
VANEK, R.V.JELINEK, C.S.GROVE, Jr. AIChE J v 6 n 1 
Mar 1960 p 139-44. Behavior of type-304 stainless steel in 
forced convection, closed loop lithium system was investigated 
over wide range of temperatures and velocities; mass flux 
and transport mechanism: type-304 stainless steel is suitable 
material for handling liquid lithium up to 1100 F. 20 refs. 


On Petalite Occurrences of Tammela, SW-Finland, A. 
VESASALO. Finland. Geologinen Tutkimuslaitos—Bul n 184 
Mar 1959 p 59-74. Study of bedrock of vicinity of petalite 
occurrences ; petalite deposits and minerals contained in them; 
properties and chemical composition of petalite, X-ray studies, 
certain LizO-contents and results of drilling in largest of 
occurrences. 


See Translating Machines. 


Spectrum of Lit, G.HERZBERG, H.R.MOORE. Can J 
Physies v 37 n 11 Nov 1959 p 1293-1313. Spectrum was rein- 
vestigated under high resolution in region 10,000 to 1000 A 
to determine Lamb shifts in ground and first excited state; hy- 
perfine structure of line 5485 A was also studied; it is shown 
that for many higher levels hyperfine structure is larger than 
that of fine structure; coupling conditions in these cases are 
discussed; selection rule delta G=O for quantum number 
of total spin G=I+S is found to be obeyed; hyperfine 
splittings are given. 41 refs. 


LITHIUM COMPOUNDS 


Preparation of Lithium Deuteride, I.A.KKHAN, Y.W.GOK- 
HALE, D.SEN. J Sci & Indus Research v 19B n 5 May 
1960 p 166-8. Lithium deuteride has been prepared by passing 
deuterium gas over lithium metal heated to 700-750 C; product 
is white crystalline solid; deuterium gas for reaction has 
been prepared by electrolysis of heavy water, with potassium 
sulphate being used as electrolyte. 


LITHIUM FLUORIDE. See Crystals. 
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LITHIUM HYDRIDE. See Satellites—Power Supply; Space LOCOMOTIVES—Continued 


Vehicles—Power Supply. 
LITHIUM MAGNESIUM ALLOYS 

Anelastic Measurements of Atomic Mobility in Body-Cen- 
tered Cubic Li-Mg Solid Solution, D.P.SERAPHIM. Met Soe 
of AIME—Trans v 218 n 3 June 1960 p 485-7. Internal fric- 
tion of Li-57 at. % Mg measured as function of temperature ; 
peak of Zener type found in damping spectrum; activation 
energy for relaxation process is 21.5 keal per mole and 
frequency factor is 10!-7 sec". 

Specific Heat of Lithium-Magnesium Alloy. Martensitice 
Transformation, D.L.MARTIN. Can J Physics v 38 n 1 Jan 
1960 p 25-31. Specific heat of alloy of lithium with 0.95 
at.% magnesium measured from 20 to 300 K; measurements 
made in continuous heating adiabatic calorimeter; specific heat 
anomaly, due to martensitic transformation, is observed; 
results are consistent with fact that addition of small amount 
of magnesium to lithium does not significantly alter course 
of transformation. 

LOAD CELLS. See Scales and Weighing. 

LOADERS. See Cargo Handling; Earthmoving Machinery ; 
Materials Handling. 

LOCKNUTS. See Bolts and Nuts. 


LOCKS 

Control. Coded Automatic Door Release, J.D.STORER. Elec- 
tronic Eng v 32 n 392 Oct 1960 p 617-19. Simple combination 
lock is described; operation is by push-buttons marked with 
letters of alphabet, four letters having to be selected in 
correct sequence; circuit consists of Uniselectors and relays. 

Electronic Combination Lock, K.A.STEELE. Electronic Eng 

v 32 n 393 Nov 1960 p 676-9. Binary electronic combination 
lock which uses pair of Dekatron glow transfer tubes as 
stepping switches is described; some aspects of probability 
theory concerning binary combinations are discussed; advan- 
tage is ease of adaptation to remote control and ease of access 
to area which must otherwise be closed to publie for safety 
reasons. 

Manufacture. See Bronze Plating. 

LOCKS, CANAL. See Canals—Locks. 


LOCOMOTIVE. See all subject headings beginning with 
Locomotive and all entries under Locomotives. 


LOCOMOTIVE BOILERS. See Locomotives, Steam. 
LOCOMOTIVE CRANES. See Cranes—Locomotive. 
LOCOMOTIVE REPAIR SHOPS. See Railroad Repair Shops. 
LOCOMOTIVES 


See also Railroad Rolling Stock; also all subject headings 
beginning with Locomotives. 


Axles. See Steel Testing—Nondestructive. 
Electrogyro. See Locomotives—Mine. 


Maintenance and Repair. See Locomotives—Wheels; Locomo- 
tives, Electrice—Maintenance and Repair. 

Mine. See also Coal Mines and Mining—Underground Trans- 
portation; Mines and Mining—Electric Equipment. 

Die Kennlinien von Druckluftlokomotiven, H.FAUSER. 
Glueckauf v 95 n 12 June 6 1959 p 743-57. Characteristics 
of compressed air locomotives; elaboration of means of com- 
parison of different types; construction and regulation of 
4-cyl units; testing and rating of locomotives. 

Dulni univerzalni  elektricka lokomotiva s germaniovym 
usmernovacem, J.VILIM, F.ZVOLANEK, Z.HALEK, J.KROC- 
ZEK. Elektrotechnicky Obzor v 48 n 7 July 1959 p 368-7. 
Universal electric mining locomotive with Ge rectifier; loco- 
motive can be operated either by storage battery or by d-c 
or a-c trolley voltage; use of contactors and relays for auto- 
matic adjustment of respective track sections; output of 
locomotive is 384 kw; details of connection diagram, includ- 
ing that of automatic system. 


Electrogyro Locomotive, J.K.GESSLER. Instn Elee Engrs— 
Jv 6 n 65 May 1960 p 283-6. Construction and operation of 
experimental mine locomotive, which does not require bat- 
teries, overhead wires, or conductor rails; method of operation 
of locomotive corresponds very closely to operating cycle of 
‘electrogyro’, i.e. combination of flywheel and induction 
motor built as one unit. 


Neuzeitliche Akkumulatorlokomotiven und Ladeeinrichtungen 
fuer den Grubenbetrieb, J.KKLUGEWITZ. Glueckauf v 96 n 
1 Jan 2 1960 p 8-19. Modern electric battery locomotives 
and chargers for underground mining operations; of 1200 mine 
locomotives introduced during last 10 yr, 700 are battery 
driven; new type of electric batteries and their performance. 

New Skoda 17 E Electric Open-cast Mine Locomotive, L. 
TEJRA L. Czechoslovak Heavy Industry n 1 1960 p 36-41, New 
electric narrow gage locomotive designed to satisfy demand 


for 16 ton axle load unit for operation on 900 mm track, 
and capable of making full load hauls over maximum grade 
of 35%; design and construction features fully described. 


New Underground Loco Triumph for Rand Firm. S African 
Min & Eng J v 71 n 3527 Sept 9 1960 p 615, 617. New five 


ton diesel powered Mk III underground locomotive with 
power drive employing torque converter, provides gear ratios 
that are infinitely variable and selected automatically to 
match load requirements; single lever controls all movements 
and braking; exhaust quencher cools and filters exhaust gas. 


Transmissions. See Hydraulic Control and Transmission ; Loco- 


motives, Diesel—Transmissions. 


Wheels. See also Balancing Machines. 


Novyi metod obrabotki bandazhei kolesnykh par, V.L.VEITS, 
M.P.OSTROVSKII. Stanki i Instrument v 31 n 5 May 1960 
p 10-15; see also English translation in Machines & Tooling 
v 31 n 5 1960 p 9-14. New method of machining pair of 
wheel tires; special wheel milling machine has been designed 
by Leningrad Council of National Economy, for machining 
tires without removing them from locomotives; machining 
with cylindrical form cutters over whole tire profile was 
found to be best method; cutter consists of body with inserted 
blades, optimum number of blades being 10. 

Specifications for Wheel Pairs for Locomotives and Rolling 
Stock (Dimensions). Brit Standards Instn—Brit Standard n 
3117 pts 1, 2 1960 25 p. Pt 1: Axles; preferred leading 
dimensions are given in step sizes without reference to load 
which may be imposed, but as general guide to capacity of 
bearings; ranges of loading for plain and journal bearings 
are shown. Pt 2: Wheel centers and monobloc wheels; applies 
to cast steel spoked and/or rolled steel disk wheel centers, 
and solid rolled steel monobloe wheels. 


LOCOMOTIVES, DIESEL 


See also Diesel Engines—SEMT; Diesel Traction. 


GE’s 2500-HP Diesel-Electric Locomotive. Diesel Power v 
38 n 8 Aug 1960 p 28-30. After 7 yr of development and 
150,000 mi of demonstration service, new 2500 hp Model 
U25B locomotive produced by General Electric Co, provides 
American railroads with highest horsepower per axle diesel- 
electric unit available to date; locomotive is 60 ft 2 in. from 
coupler to coupler, has total weight of 130 ton distributed 
evenly over 4 axles, and is powered by 16 cyl turbocharged 
engine built to General Electric specifications by Cooper- 
Bessemer; design of main and auxiliary components. 


East Africa. Extra Resilience for Locomotive Bogies. Engineer- 


ing v 190 n 4924 Sept 2 1960 p 320. New diesel electric loco- 
motives of 90’ Class, under construction for East African 
Ry by Robert Stephenson & Hawthorns; units have 1Co-Col 
wheel arrangement, and single driving cab at one end; they 
are for meter gage but convertible to 3 ft 6 in.; weight in 
working order 974% tons; continuous rated tractive effort 
44,500 lb; continuous traction rating of English Electric 
unit is 1875 bhp at 850 rpm. 


Electric Equipment. See Locomotives, Diesel—Transmissions. 
Exhaust Gases. See Air Pollution. 
Great Britain. New Locomotives for Manchester Ship Canal 


Company. Dock & Harbour Authority v 40 n 469 Nov 1959 
p 213-16. Diesel electric 0-6-0 type locomotives were designed 
and built by Hudswell, Clarke & Co, in collaboration with 
Brush Traction Ltd, for line serving industrial concerns as 
well as its own dock system; weight is just over 50 tons; 
frames and running gear follow orthodox practice; strong steel 
cross-stays carry engine and generator, and also support 
for nose suspended traction motors; 400 bhp National R4AA6 
engine is used. 


Mines. See Locomotives—Mine. 
Testing. Example of Measured Loads on Wheelset, S.KONISHI, 


H.NAKAMURA. Japan Soc Mech Engrs—Bul v 2 n 8 Nov 
1959 p 526-32. Tests of lateral, vertical and longitudinal loads 
on wheel passing curved track were carried out for B-B-B 
diesel electric locomotive of DF50 type; it is found that 
reliable data for lateral and vertical loads on wheel were 
obtained, and that behavior of longitudinal load on wheel 
was clarified. 


Transmissions. Electric Transmission for Railroad Locomotives, 


T.B.DILWORTH. SAE—Paper n 214A for meeting Aug 16-19 
1960 13 p. General characteristics of components of electric 
transmission used in diesel electric locomotives; description 
of each component, how these components are combined and 
controlled in electric transmission in EMD General Motors 
locomotives and results which may be obtained from system, 


Elektricke prenosy vykonu pro lokomotivy se spalo i 
motorem, L.REZABEK. Elektrotechnicky Obzor hie agar 
Feb 1960 p 101-8. Electric power transmission for locomotives 
with internal combustion engines; transmission of constant 
primary power to driving wheels, requirements of control 
systems; electric equipment for locomotives. 


LOCOMOTIVES, DIESEL ELECTRIC. Sce Locomotives, Diesel. 
LOCOMOTIVES, ELECTRIC 


See also Electric Railroads. 


Adhesion Characteristic of Locomotive and Few F t 
that Affect Adhesion Characteristic, S.SEKI, Y.SEKIKAWA, 
Inst Elee Engrs Japan J v 80 n 860 May 1960 p 606-14, It 
is shown how maximum limit of tractive effort of which re- 
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Costs. See 


LOCOMOTIVES, ELECTRIC—Continued 


adhesion may be expected, differs depending upon character- 
istics of various motive power, contributing to sufficient con- 
ditions for readhesion ; importance of magnitude of magnetic 
flux of motor as contributing factor is stressed. (In Japanese 
with English summary). 


Analiz vliyaniya aktivnykh soprotivlenii na elektromagnitnye 
protsessy odnofaznogo ionnogo preobrazovatelya elektrovoza, 
D.A.ZAVALISHIN, S.V.ZAKHAREVICH, V.A.TIKAN. Aka- 
demiya Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh Nauk, 
Energetika i Avtomatika n 5 Sept-Oct 1959 p 3-18. Influence 
of active reactances on electromagnetic processes of single 
phase ionic rectifier of electric locomotive; calculation takes 
into account active reactance in all elements of rectifier 
power circuit, making possible detailed analysis of power 
scheme of locomotive. 


_Cireuit for Synthetic Commutation in Rectifying Installa- 
tions of Single Phase Current, B.A.METELKIN. Elec Tech- 
nology USSR v 3 July 1960 p 367-74. English translation of 
article indexed in Engineering Index 1959 p 709 from Elek- 
trichestvo July 1959. 


Gleichrichterlokomotiven und ihre neuesten Entwicklungen, 
H.WERZ. Oesterreichische Ingenieur Zeit v 2 n 11 Nov 1959 
p 413-19. Rectifier locomotives and their recent developments; 
advantages of 50 cycle rectifier locomotives; evaluation of 
mercury vapor, ignitron, excitron, and half-conduction type 
rectifiers; Secheron rectifier; rectifier connection systems; 
multi-current rectifier locomotives; table shows data of 


several Huropean and United States multi-current locomotives 
and rail motorcars. 


K yoprosu ob uchete rezonansnykh yavlenii v kontaktnoi 
seti pri rabote vypryamitel’nykh elektrovozov, V.N.LIVSHITS, 
N.K.MATVEEVA. Elektrichestvo v 79 n 8 Aug 1959 p 41-5. 
Resonance phenomena in trolley circuit of rectifier locomo- 
tives; method for calculation of these phenomena, for any 
distance of locomotive from substation, is based on theory 
by M.P.KOSTENKO, which regards rectifier installation as 
hypothetical generator of higher emf harmonics. 


Le materiél de traction électrique polycourant, P.LAM- 
BERTS. Assn des Ingenieurs Electriciens Sortis de 1’Institut 
Electro-technique Montefiore—Bul v 72 n 11 Nov 1959 p 653- 
78 (discussion) 679-82. Traction equipment for many types 
of electrification; features of Benelux locomotives for two 
different types of voltages and Austrian locomotives for 
double frequencies; projected Bo Bo locomotives for Paris- 
Brussels and for Trans-Europe Express lines. 


x 


Les locomotives électriques & 50 Hz avec redresseurs au 
silicium, P.LAMBERTS. Revue E v 3 n 1 1960 p 44-52. 50 
eps electric locomotives with silicon rectifiers; how speed vs 
tractive effort characteristics of rectifier drives allow for 
starting heavy trains without risk of wheel slip; smoothing 
of ripple from single phase push-pull or bridge rectifier 
circuit. 

Multiple-Unit Operation of Diesel and Electric Locomotives 
on Milwaukee Road, L.WYLIE. AIEE—Trans v 78 pt 2 
(Applications & Industry) n 45 Nov 1959 p 316-20. Use of 
diesel electric locomotive booster unit in conjunction with one 
or more straight electric locomotive units to meet specific 
requirements of heavy freight train operation on electrified 
Rocky Mountain Div of Milwaukee Road; problem of syn- 
chronizing operation of these units. Paper 59-492. 


Pennsylvania Railroad Class GG-1 Electric Locomotives, 
J.W.HORNE, H.S.OGDEN. AIEE—Trans v 79 pt 2 (Applica- 
tions & Industry) n 48 May 1960 p 107-13 (discussion) 113-14. 
Review of development and characteristics of design of loco- 
motives successfully in service for 25 yr. Paper 60-48. 


Perekhodnye protsessy pri avtomaticheskom stupenchatom 
khronometricheskom upravlenii elektricheskim podvizhnym sos- 
tavom, B.P.PETROV. Elektrichestvo n 1 Jan 1960 p 33-7. 
Transients during automatic step-type chronometrie control 
of electric locomotives; methods of investigating properties 
of time control for intermittent starting and braking of 
traction motors, taking into account discontinuous change 
in circuit parameters; control systems with and without 
fixation of position of group equipment. 


Virginian Railway Motor-Generator Electric Locomotive 
Maintenance Costs, T.F.PERKINSON. AJEE—Trans v 79 pt 
2 (Applications & Industry) n 47 Mar 1960 p 33-5. Low 
maintenance costs, as shown by statistics on operation of fleet 
of 11,000-v 25-cycle single-phase motor-generator locomotives, 
in service on electrified zone of Virginian Railway during 
past 9 yr. Paper 60-50. 


Weight Transfer and its Compensation in Electric Locomo- 
tive, C.TAKAHASHI. Hitachi Rev v 8 n 5 Mar 1960 p 20-5. 
From measurement of weight transfer in electric locomotive 
at starting, it has been ascertained that calculated and 
measured values are roughly same; after classification of 
methods of compensation for weight transfer, one-truck- 
one-motor system, low drawbar height system and air cylinder 
system have been tested; all three systems found to be 
effective for compensation. 


Locomotives, Electrie—Maintenance and Repair. 


LOCOMOTIVES, ELECTRIC—Continued 


France. Performances of Electric Locomotives of French 
National Railways, F.NOUVION. Instn Elec Engrs—J v 5 
n 59 Nov 1959 p 625-9. Outstanding performances achieved 
in passenger train speeds and loads pulled by light locomo- 
tives; development of class BB and CC locomotives. 


Silicon Rectifiers in Main Line Service. Engineer v 210 
n 5455 Aug 12 1960 p 292-3. Conversion of dual frequency, 
25 kv 50 eps Bo-Bo prototype, for working mainly between 
Luxembourg and Basle on French Nat Ry; each silicon recti- 
fier assembly forms one arm of bridge circuit across which 
two motors are connected in series; present weight of 81.5 
tons is 3.5 tons less than original weight when locomotive 
was equipped with excitron rectifiers. 


Great Britain. 25 kV a.c. Electric Locomotives for British Rail- 
ways, W.D.MORTON. GEC Journal v 27 n 2 1960 p 71-6. 
Locomotives designed to give advantages of duplex equipment 
for wide range of passenger and freight duties; with excep- 
tion of main transformer and associated equipment, unit can 
be divided into two identical halves; in emergency, single 
traction motors can be isolated, and complete bogie, with 
auxiliary equipment, rectifiers, etc, can be cut out; principle 
design data including description of current collection and 
conversion, rectifiers and transformers; illustrations. 


Maintenance and Repair. Electric-Locomotive-Maintenance Cost 
Equation, J.W.HORINE. AIEE—Trans v 79 pt 2 (Applications 
& Industry) n 50 Sept 1960 p 233-6. Use of statistical methods 
to provide reasonably accurate forecasts of maintenance costs 
which increase with age, due to impact of inflation. Paper 60- 
600. 

Mines. See Locomotives—Mine. 


South Africa. Electric Locomotives for South Africa. Engineer 
v 210 n 5457 Aug 26 1960 p 358-61. Mixed traffic design for 
service on all electrified routes of South African Ry has top 
speed of 60 mph; 3-ft 6-in. gage, 3000 v d-e units weigh 
84.5 tons; length over couplers 50 ft 10 in., height to panto- 
graph (housed) 138 ft 5 in., pantograph working range 7 ft 
2 in., width oa 9 ft 6 in., total wheelbase 37 ft; wheel diam 
is 4 ft; continuous tractive effort is 26,000 lb at 26.5 mph. 


Soviet Union. Fifty-Cycle A.C. Locomotives in Russia. Engineer 
v 209 n 5447 June 17 1960 p 1027-9. Group of French manu- 
facturers is building 50 locomotives for lines of USSR Railways 
now being electrified in 50 cps system, and 25 for Chinese 
Republic Railways; all are rectifier locomotives; 10 for Russia 
and all for China are equipped for regenerative braking effort; 
units in three series all have 1l-hr rating of 6300 hp and 
continuous rating of 6000 hp; 10 are for express passenger 
traffic, others are freight units. 


West Germany. Neuere Entwicklungen im Bau _ elektrischer 
Lokomotiven, A.GLADIGAU. Oesterreichische Ingenieur Zeit 
v 2n 11 Nov 1959 p 433-40. New developments in construction 
of electric locomotives; testing of various axial spring con- 
structions; provision for additional cooling air required by 
wide use of electric braking systems; interaction of electric 
and pneumatic brakes; rectifier locomotives. 


LOCOMOTIVES, MINE. See Locomotives—Mine. 
LOCOMOTIVES, STEAM 
See also Boilers. 


Great Britain. British Steam Locomotive Since 1900, W.A. 
TUPLIN. Engineer v 210 n 5458 Sept 2 1960 p 395-9. Soon 
after beginning of 20th century, superheater and piston valve 
were generally accepted as desirable features and compounding 
was generally abandoned as offering no overall advantage; 
expansive working, developments in various components rang- 
ing from valves to wheel arrangements, provision for engine- 
men, and general design are considered. 


Locomotive Coal Trials, E.C-.POULTNEY. Engineer v 209 n 
5434 Mar 18 1960 p 462-6. Report on trials conducted at 
Rugby Locomotive Testing Station to determine possible 
effect of size of coal fired on evaporative capacity locomotive 
boilers at different rates of firing and on evaporation attain- 
able; principal tests were with British Ry standard 4-6-0 
locomotive class ‘‘5’’, while 3-cyl 4-6-0 type express passenger 
engine of “Jubilee” class was also used; studies with different 
blast pipes and chimney arrangements were included. 


“Merchant Navy’? Locomotives: Performance and Efficiency 
Tests on Southern Region, O.S.NOCK. Engineer v 209 n 
5446 June 10 1960 p 975-9. Rebuilding of class 4-6-2 steam 
locomotives, substituting three sets of Walschaerts valve 
gear for original gear contained in totally enclosed oil bath; 
basic performance of locomotive was established by controlled 
road tests only; comparisons between performance of rebuilt 
locomotives and those of original design; diagrams of smoke- 
box showing drafting arrangement, and of motion arrange- 
ments. 


Some Notable Locomotives of 1910, E.C.POULTNEY. Engi- 
neer v 210 n 5455 Aug 12 1960 p 266-71. Review of locomotive 
practice on British Railways as reflected by designs intro- 
duced during year 1910; Schmidt Flue tube superheater ; 
piston valves and piston rod stuffing boxes; “George Fifth” 
and ‘‘Queen Mary” locomotives; LNWR 4-6-2 tank engines ; 
Great Northern locomotives; twin tube superheater; V.L. 
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LOCOMOTIVES, STEAM—Great Britain—Continued 


Raven’s first 3-cyl units; G.J.Churchward’s 8-coupled tank 
engines; LBSCR Locomotive No. 325, “Abergavenny”; Cale- 
donian superheater. 


LOGGING. See Watersheds. 

LOGGING, OIL WELL. See Oil Well Logging. 

LOGISTICS. See Industrial Management. 

LOGMOTOR. See Electric Motors—Induction. 

LONG RANGE NAVIGATION. See Direction Finding Systems. 
LOOKOUT POINT DAM. See Dams, Earth—Oregon. 

LOOMS. See Textile Machinery—Looms; Wire Screen Cloth. 
LORAN. See Direction Finding Systems—Loran. 


LOST WAX PROCESS. See Foundry Practice—Precision In- 
vestment Casting. 


LOUDSPEAKERS 


See also Industrial Plants—Communication Systems; Public 
Address Systems; Radio Amplifiers. 


Acoustics and Amplifying Systems, A.F.B.NICKSON. Arch 
Science Rev v 3 n 1 Mar 1960 p 8-14. Paper explains phenom- 
ena of acoustics and reverberation; application of loudspeaker 
systems; especially loudspeaker columns in buildings. 


Another Look at Acoustic Suspension, E.M.VILLCHUR. 
Audio v 44 n 1 Jan 1960 p 24-5. Primary aim of acoustic 
suspension design of speaker system is to reduce level of 
bass distortion by substituting air-spring for mechanical 
one; in response to previous criticism it is shown that air in 
cabinet of acoustic suspension system is not significantly 
nonlinear. 


Compact Loudspeaker Enclosure with Extended Low-Fre- 
quency Response, J.E.BENSON. AWA Tech Rev v 11 n 1 
1959 p 37-48. Basic theory and properties of reflex loudspeaker 
enclosures; analysis of new and improved reflex enclosure 
employing two tandem-coupled cavities behind loudspeaker 
cone, 


Compact, Single-Cabinet, Stereophonic Speaker System, S.E. 
LEVY, G.W.SIOLES, V.BROCINER. Audio Eng Soe—J v 7 n 
4 Oct 1959 p 217-22. Loudspeaker design described utilizes 
reflections from walls of listening room to provide broad 
virtual sources with good separation; deflector baffles in form 
of doors are used to reduce sound reaching listener directly 
from speakers; sound fields so created are continuous, and 
thus provide good “center fill’ without additional speakers. 


Evaluation of Stereophoniec Loudspeaker by Multiple Micro- 
phone Arrays, R.W.CARLISLE, A.SCHWARTZ. Acoustical 
Soe America—J v 31 n 10 Oct 1959 p 1348-51. Arrangement 
employing large number of microphones to measure sound 
pressure at various points in live-room tests of stereophonic 
loudspeakers; comparison of frequency characteristic taken 
in anechoic chamber with that in live listening room. 


Lautsprecher mit erhoehtem Praesenzgrad, H.HARZ. Elek- 
tronische Rundschau v 14 n 5 May 1960 p 193-7. Improved 
studio test loudspeaker system; system replaces. spherical 
speaker, often employed for high frequencies, and sometimes 
presents difficulties in accurately locating sound source; it 
comprises, apart from low-tone part, high-tone system wherein 
speaker systems in different angular positions are arranged 
in segments and supply direct-sound component; additional 
speaker systems for generating diffuse sound. 


Loudspeaker Magnet Design, A.E.FALKUS. Wireless World 
v 66 n 1 Jan 1960 p 41-4. Use of Alecomax magnets with 
semicolumnar structure in loudspeaker design; basic design, 
designs for small commercial loudspeakers, and design for 
12-in. LF speakers presented. 


— ee 2 

More on Air Spring and Ultra-Compact Loudspeaker, R.C. 
AVEDON. Audio v 44 n 6 June 1960 p 22-7, 65. Extension of 
previous study of ultra-compact loudspeaker using air spring; 
question of nonlinearity of pneumatic spring, small air leaks 
in sealed air cavity, ragged response due to standing waves 
in air cavity, and question of adiabatic vs isothermal pres- 
sure changes. 


New Design Chart for Bass-Reflex Enclosures, R.D.HER- 
LOCKER. Audio v 44 n 4 Apr 1960 p 19-21, 60. Effects of 
some variables involved in design of bass-reflex enclosure are 
presented; these factors are incorporated into design chart 
intended to simplify design calculations for bass-reflex enclo- 
sures. 

On Calculation of Axisymmetriec Modes and Frequencies of 
Conical Shells, J.E.GOLDBERG, J.L.BOGDANOFF. Acoustical 
Soc America—J v 32 n 6 June 1960 p 738-42. Numerical 
method for determining axisymmetric modes of vibration 
and natural frequencies of thin conical shells Such as loud- 
speaker cone; differential equations in form suited to numeri- 
cal integration on digital computer; illustrative example. 


Performance Tests on Loudspeakers, M.T.HAITJEMA, W. 
KOPINGA, S.J.PORTE. Philips Tech Rev v 21 n 12 1959-60 
p 3862-72. Methods of testing are described in which sound 
pressure, electrical impedance, and efficiency, are recorded as 
function of frequeney on strip chart recorder, while direc- 
tivity patterns at different frequencies, and transients pro- 


Cabinets. 


LOUDSPEAKERS—Continued 


duced by sudden interruption of electrical signal, are displayed 
on cathode ray oscilloscope; resonance frequency of loud- 
speaker can also be determined; tests are performed in 
acoustically dead room, and 5 min are required to record 
efficiency curve. 

Phase Shift in Loudspeakers, W.R.STROH. IRE—Trans on 
Audio v AU-7 n 5 Sept-Oct 1959 p 120-4. Simple method 
of measuring phase characteristic of loudspeaker described 
and typical phase curves given for moving coil and electro- 
static loudspeakers; distortion in correlation functions meas- 
ured with electrostatic loudspeaker described and related to 
phase characteristic of speaker. 


Speaker System with Bass Back-Loading of Unusual Param- 
eter Values, P.W.KLIPSCH. IRE—Trans on Audio v AU-8 
n 4 July-Aug 1960 p 120-3. Speaker system is described in 
which midrange and tweeter units are horn-loaded compres- 
sion type; bass section is enclosure type with tubular back 
exhaust, corresponding in principle to Bass Reflex but differ- 
ing in high inertance of port; adjusted empirically, response 
of speaker resembles that of 3-way, corner-horn reference 
system. 

Stereophonie Localization: Analysis of Listener Reactions 
to Current Techniques, J.M.EARGLE. IRE—Trans on Audio 
v AU-8 n 5 Sept-Oct 1960 p 174-8. Tests conducted with two- 
channel systems comprising center bridged loudspeaker in 
addition to two flanking loudspeakers show that performance 
of wide-angle loudspeaker arrays can be optimized to give 
accurate localization over large listening area. 


Ueber den Einfluss der Luftspaltabmessungen von Ringspalt- 
Magnetsystemen auf den elektroakustischen Wirkungsgrad von 
Lautsprechern, E.UNGER. Hochfrequenztechnik u Elektroakus- 
tik v 68 n 4 Nov 1959 p 125-7. Influence of air gap measure- 
ments of ring slot magnet systems on electro-acoustic effi- 
ciency of loudspeakers; two simple conditions to avoid such 
influence. 


“V 214”—ein neuer 100-Watt-Lautsprecherverstaerker, W. 
KELLERMANN. Elektronische Rundschau v 18 n 10 Oct 1959 
p 372-6. New type V 214 100 kw loudspeaker; features of 
Telefunken loudspeaker for large studios; output transformer, 
power supply, and control system. 


Wood Panel That Talks, A.B.COHEN. Audio v 44 n 3 Mar 
1960 p 20-3, 65-8. Loudspeaker system is described that 
employs heavy wood panel which is stiffly supported; low 
frequencies are reproduced with minimum of piston motion 
which results in low distortion and high electromagnetic 
efficiency ; high frequency aspects are handled by tweeter in 
upper corner of panel. 

Calculation Chart for Vented Cabinets, V.BROCINER. 
Audio v 43 n 11 Nov 1959 p 22-3. Graphical chart is presented 


for design of vented cabinet suitable for high-mass, high- 

j~ compliance speakers used in small enclosures; chart involves 

no approximations and includes data for design of ducts as 
well as ports. 

Manufacture. Polystyrene Foam Loudspeaker Cones, P.B.WIL- 


LIAMS, J.F.NOVAK. Audio v 44 n 5 May 1960 p 28-4, 26, 28. 
Cones made from compression molded polystyrene beads are 
described that offer good stiffness-to-mass ratio and control- 
lable internal damping; inherent high rigidity, moisture resist- 
ance and dimensional stability indicate more bass output 
for given amount of distortion. 


Well-Designed, Economical Die Casting Improves Loud- 
speaker Performance, H.W.BREDIN. Machy (NY) v 66 n 11 
July 1960 p 133-5. Speaker baskets redesigned as thin wall 
zine die castings by University Loudspeakers, White Plains, 
NY; good die design resulted in low cost production of part; 
use of zine alloy permits high production rate and casting 
of thin sections, with each part containing less material than 
would be possible with other metals. 


LOW TEMPERATURE ENGINEERING 


See also Cold Storage Plants; Cryostats; Gases; Heat 
Exchangers ; Heat Insulating Materials; Heavy Water; Helium 
—Liquefied; Hydrogen; Metals and Alloys—Low Temperature 
Properties; Refrigerating Machinery; Refrigeration; Super- 
conductivity ; Temperature Measurement; Thermoelectricity ; 
Thermometers; Ultrasonics; Vacuum and Vacuum Equip- 
ment. 

Advances in Cryogenic Engineering. Plenum Press, NY, 
1960. 584 p. $13.50. Proceedings of 1959 Cryogenic Eng Con- 
ference held at Univ Calif, Berkeley, Sept 2-4 1959; papers 
are in categories of applications, techniques, design, missile 
technology, insulation, heat transfer, liquefaction and re- 
frigeration, mechanical properties, fluid phenomena, processes 
and data. Certain papers also indexed separately under 
appropriate classification. 

Anwendung sehr tiefer Temperaturen in der Elektrotechnik, 
P.GRASSMANN. Kaeltetechnik vy 12 n 2 Feb 1960 p 88-43. 
Use of very low temperatures in electrotechnology; under 
certain conditions it is economical or necessary to cool down 
coils of normally conducting material used for generation of 
strong magnetic fields to temperature of liquid hydrogen, and 
methods applicable for strong and weak current fields are 
considered; superconductors are suitable for construction of 


Boron Nitride. 
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elements for use in weak current techniques, for calculating 
machine and information theory applications. 


Cryogenics: Open Sesame to New Properties. Steel y 147 
n 14 Oct 3 1960 p 70-3. Potentialities for use of materials 
in temperature range approaching absolute zero; supercon- 
ductivity, indefinite electric current flow, vast reduction in 
size of electric circuitry, and near 100% electric motor 
efficiency are some advantages resulting from use of metals 
in cryogenic range, which have immediate application in 
field of missiles and spacecraft; some intended applications 
by leading United States manufacturers. 


Measurement of Small Differences in Second Virial Co- 
efficient of Gases at Temperature Below 0° C, G.THOMAKS, R. 
VAN STEENWINKEL. Rev Sci Instruments v 31 n 8 Aug 
1960 p 825-7. Apparatus consisting of cryostat, thermostat 
at room temperature, and accurate differential manometer 
for measuring such differences, in order to get information 
about intermolecular forces between isotopic globular mole- 
in gi as CHu4, CDs, CH, at low temperatures (90 to 


New Cryogenics Research Puts Supereconductivity to Work. 
Iron Age v 185 n 4 Jan 28 1960 p 102-4. New General 
Electric Co laboratory is devoted solely to investigation of 
eryogenics ; specific projects are concerned with development 
of cryogenic gyroscope, frictionless bearings, superconductive 
d-c to a-c amplifier, and other electronics, missile, and 
computer applications; aspects of superconductivity briefly 
discussed. 


On Supercooling and Evaporation of Thin Water Films—1, 
T.HORI. US Snow, Ice & Permafrost Research Establishment 
—Translation n 62 Feb 1960 8 p. Experiments on freezing of 
thin films of water confined or sandwiched between two glass 
plates or quartz crystals; parallel experiments on evapora- 
tion and determination of vapor pressure; experimental results 
seem to indicate that sufficiently thin film of water held be- 
tween solid surfaces acquires high rigidity without crystal- 
lization, exhibiting firm resistance both to freezing and 
evaporation. Translated from Japanese. 


Sub-Zero Temperatures ... Tools for Material Processing, 
T.J.FREDERICK. Tooling & Production v 26 n 4 July 1960 
p 62, 64, 66. Stabilization of steel obtained through sub-zero 
chilling; steel aging applications; stress relief of aluminum 
eastings by exposure to sub-zero temperatures; arresting age 
ces advantages of expansion assembly over shrink 

: 


Ustanovka polucheniya sverkhnizhikh temperatur i orienta- 
tsii yader, A.V.KOGAN, N.M.REINOV, IA.SOKOLOV, M.F. 
STEL’MAKH. Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 
1959 p 1039-47. Installation for obtaining super low tempera- 
tures and nuclear orientation; features of installation in Low 
Temperature Laboratory of Academy of Sciences; magnet; 
moving part of installation; cryostat; vacuum system; 
temperature measurement below 1 K; apparatus for study of 
oriented nuclei. 


LUBRICANTS 


See also Bearings—Lubrication; Bolts and Nuts—Tighten- 
ing; Cutting Fluids; Lubricating Greases; Lubricating Oil; 
Lubrication. 

High Temperature Lubricants from Aromatic Acids and 
Fluorinated Alcohols, C.M.MURPHY, J.G.O’REAR, H.RAV- 
NER, P.J.SNIEGOSKI, C.O.TIMMONS. J Chem Eng Data 
v 4n 4 Oct 1959 p 344-6. Aromatic acid esters of fluorinated 
aleohols have oxidation stabilities and lubricities which rec- 
ommend them for use as high-temperature lubricants in new 
jet engines; other high-temperature applications are as 
hydraulic fluids, heat exchange fluids, and as base stocks for 
greases. 


Additive Compounds. See  Bearings—Lubrication; Cutting 
Fluids; Lubricants—Molybdenum _ Disulphide; Lubricating 
Greases—Additive Compounds; lLubricating Oil—Additive 
Compounds. 

Air. See Bearings—Lubrication. 


Some Observations on Frictional Behaviour of 
Boron Nitride and of Graphite, G.W.ROWE. Wear-Usure- 
Verschleiss v 3 n 4 July-Aug 1960 p 274-85. Experiments with 
layer-lattice crystals in pure chemical form; friction of out- 
gassed graphite and boron nitride falls markedly as specimen 
temperature is increased, but that of MoSz and CrCls is almost 
unchanged at temperatures below those at which films are 
decomposed; it appears that low friction exhibited is attrib- 
utable to their common layer-lattice structure, with | weak 
interlayer bonding; pertinence to use of boron nitride as 


lubricant. (In English; German abstract). 
Flammability. See also Natural Gas Pipe Lines—Compressor 
Stations, 


Testing Lubricants For Spray Flammability, H.F.WHALEN, 
Jr, R.F.BECKWITH. Fire Eng v_113 n 2 Feb 1960 p 125-7, 
160-1. Program established by Naval Boiler and Turbine 
Laboratory, Philadelphia Naval Base to lessen hazard and 
standardize apparatus used in spray flammability. testing ; 
details of final method of testing and results obtained; ap- 


721 


LUBRICANTS—Continued 


paratus consists of specially designed furnace assembly with 
electrical power supply and temperature recorder, paint spray 
gun and hood; method gives consistent and reasonable results 
with simplicity of equipment. 


Gases. See Bearings—Lubrication. 
Glass. See Lubrication—Titanium. 
Graphite. See also Lubricants—Boron Nityride.- 
Action of Graphite as Lubricant, W.BOLLMANN, J. 


SPREADBOROUGH. Nature (Lond) v 186 n 4718 Apr 2 1960 
p 29-30. It is suggested that lubricating properties of graphite 
are due essentially to rolling up of packets of layers, which 
then act like roller bearings; this roller mechanism explains 
many experimental observations. 


Colloidal Graphite Lubrication, E.R.BRAITHWAITE. Nu- 
clear Power v 5 n 50 June 1960 p 118-20. Review of structure 
theory of Bragg and sorption theory of Holm on lubricating 
mechanism of graphite, previously believed to be mutually 
antagonistic; new theory on mechanism of graphite lubrica- 
tion now reconciles these theories ; colloidal graphite functions 
as solid lubricant between sliding metal surfaces because of 
anisotropic characteristics; effectiveness depends on state of 
subdivision and degree of orientation of crystallite aggregates 
and is independent of presence of absorbed films. 


High Temperature. See Bearings—Lubrication; High Tempera- 
ture Engineering. 

Irradiation. See also Lubricants—Testing; Lubricating Oil— 
Aircraft Instruments; Lubrication—Nuclear Power Plants. 


Developing Radiation-Resistant Lubricants, H.C.O’CON- 
NER. Nuclear Power v 4 n 40 Aug 1959 p 88-9. Initial inves- 
tigations reveal correlation between increase in viscosity and 
degree of radiation damage; new range of lubricating oils of 
different viscosities were developed, which not only satisfy 
requirements for controlled atmosphere and high temperature 
service, but can sustain radiation dosage up to 1.6x10'5n/sq 
cm; radiation resistant greases also were developed; Shell 
APL 701, and Shell APL 729, products of Shell-Mix have ap- 
plication for standard uses. 


Effect of Radiation on Stability of Synthetic Lubricants, 
C.L.MAHONEY, E.R.BARNUM, W.W.KERLIN, K.J.SAX, 
W.S.SAARI. World Petroleum Congress, Fifth—Proc New 
York, NY June 1959 Sec X p 147-58 (discussion) 158-61. Con- 
ventional ester and petroleum hydrocarbon based lubricants, de- 
pending primarily on inhibitors for resistance to oxidation, are 
very sensitive to radiation damage; most of other types of 
synthetic materials examined also have properties undesirable ; 
polyphenyl derivatives show promise for use at high tempera- 
tures in presence of radiation. 


Polyphenyl Ethers as High-Temperature Radiation-Resistant 
Lubricants, C.L.MAHONEY, E.R.BARNUM, W.W.KERLIN, 
K.J.SAX, W.S.SAARI. J Chem Eng Data v 5 n 2 Apr 1960 p 
172-80. Investigation reveals that in addition to excellent oxi- 
dation, thermal and radiation stability, ethers also have good 
lubrication characteristics; developed for future turbojet en- 
gines and nuclear powered vehicles, they may also be applica- 
ble in high temperature fluids, base stocks for high tempera- 
ture and/or radiation resistant greases, heat transfer media, 
reactor coolants and moderator fluids. 


Radiation-Resistant Fluids and Lubricants, W.L.R.RICE, 
D.A.KIRK, W.B.CHENEY, Jr. Nucleonics v 18 n 2 Feb 1960 
p 67-71; see also Engrs’ Digest v 21 n 4 Apr 1960 p 105-6. 
Results of test program conducted at Materials Laboratory, 
Wright Air Development Center; development of several solid 
film lubricants, greases and fluids showing promising radia- 
tion resistance and high temperature stability; of particular 
interest as base fluids are polyphenyl ethers, which can stand 
800-900 F and 101 ergs/g carbon. 


Radiation-Resistant Greases, N.A.SCARLETT, J.O.CLIFFE. 
Nuclear Eng v 5 n 44 Jan 1960 p 23-6. Effect of heavy radia- 
tion on lubricants is problem confronting designers of nuclear 
reactor charging machines and control mechanisms; some re- 
sults in development of radiation resistant greases are dis- 
cussed. 

Molybdenum Disulphide. See also Lubricants—Wire Drawing ; 
Lubrication—-Nuclear Power Plants. 


Moly Bonded Films, P.M.MAGIE. Electromechanical Com- 
ponents & Systems Design v 4 n 4 Apr 1960 p 50-4. New tech- 
niques in bonded solid lubricant film manufacture and ap- 
plications; performance of molybdenum disulphide films as 
dependent on characteristics inherent in film, mechanical fac- 
tors of application, pretreatment of surfaces, and method of 
application. 

Molybdenum Disulfide as Additive to Improve Performance 
of Automotive Multipurpose Grease, C.D.THAYER, H.G. 
RUDOLPH, Jr. SAE—Paper n 217C for meeting Sept 12-15 
1960 11 p. Tabulation of chemical and physical properties; in 
studying abrasive action of impurities in additive, particle 
size of impurities must be considered; results obtained show- 
ing particle size measured by four methods ; evaluation of two 
field tests covering operations that varied from _ relatively 
low mileage, such as city bus fleets, to heavy duty, high 
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mileage over-the-road fleets, exposed to all types of weather 
and climatic conditions. 


Molybdenum-Disulphide—Its Use in Aicraft Manufacture and 
Maintenance, H.P.JOST, W.BYE. Aircraft Production v 22 n 
2 Feb 1960 p 57-61. Nature of MoSe and its application in dry 
powder and solid-film lubricant, for running-in, engineering 
“first-aid” use, initial treatment, anti-scuffing and ~anti- 
seizing, also long term lubrication where required, and as 
additive to conventional lubricants. 


Research. See Automotive Engineering—Research. 


Solid Film. See also Lubricants—Graphite; Lubricants—Irradi- 
ation; Lubricants—Molybdenum Disulphide. 


ALMASOL—Key to New Vistas of Lubrication, R.J.NEELY, 
E.O.WALDEN. Power Eng v 64 n 3 Mar 1960 p 76. Almasol 
is new aluminum magnesium silicate complex developed by 
Almasol Corp which provides solid film lubrication by laminar 
lattice type structure; field tests, research studies, and in- 
dustrial use have demonstrated 6 major advantages of tremen- 
dous load carrying strength, low coefficient of friction, chemi- 
cal inertness, natural affinity for metals, unusually long wear 
life, and ability to retain these characteristics up to 1900 F; 
successful application has been in aircraft industry. 

High-Temperature Friction and Wear Properties of Bonded 
Solid Lubricant Films Containing Lead Monoxide, R.L.JOHN- 
SON, H.E.SLINEY. Lubrication Eng v 15 n 12 Dec 1959 p 
487-91, 496. Objectives of research were to formulate PbO-base 
ceramic coatings, to develop methods for bonding them to 
metal surfaces, and evaluate their lubricating properties at 
elevated temperatures at which aircraft and missile components 
operate; coatings, formulated for martensitic and austenitic 
stainless steel are described, and lubricating properties studied 
at temperatures from 75 to 1250 F and at sliding velocities 
from 6 to 10,000 fpm. 

Phthaloeyanines Promise Good 1000-deg F Lubricants, H.H. 
KRAUSE, S.L.COSGROVE, C.M.ALLEN. Space/Aeronauties 
v 384 n 4 Oct 1960 p 161-5. Research performed at Battelle in- 
dicates that metal-free phthalocyanine has remarkable thermal 
stability for organic compounds and can be used to lubricate 
rolling- and sliding contact bearings in 800-1200 F range; perti- 
nent data is given in tabular form. 


Standardization. See Lubrication—Iron and Steel Plants. 
Synthetic. See also Lubricants—Irradiation. 


Synthetic Lubricant Holds Up On High-Temperature Jobs, 
G.R.ARBOCUS. Iron Age v 186 n 7 Aug 18 1960 p 108-9. New 
compound lubricant called Hi-Temp 2409 developed by E.F. 
Houghton & Co consists of synthetic fluid which carries lubri- 
eation thickener to lubrication area; when clean burning fluid 
volatalizes at 500 F, soft film of graphite base lubricant re- 
mains; applications for lubricant include metalworking plants, 
ceramic and paint ovens, for roller bearings in kiln cars, 
for tilting mechanism of charging ladles on melting furnaces, 
and others, at temperatures up to 1000 F. 


Synthetic Lubricant Research. Lubrication v 45 n 11 Nov 
1959 p 145-56. Review of elementary chemistry of synthetic 
oils and greases and survey of synthetic lubricants up to date; 
liquid lubricants such as polyolefins, halogenated hydrocarbons, 
polyalkylene glycols, esters, silicon compounds, polyphenyl 
ethers; newer experimental base fluids, and products from 
synthetic base fluids; greases; synthetic grease specifications ; 
temperature range of lubricating greases; applications. 

Testing. See also Lubricating Oil—Testing ; Lubrication—Gears ; 
Lubrication—Research; Petroleum Products—Testing; Rock- 
ets and Missiles—Materials. 

Die Definition und Messung der Schmierfaehigkeit von festen 
und fluessigen Schmierstoffen, E.FISCHER. Dresden. Tech- 
nische Hochschule—Wissenschaftliche Zeit vy 8 n 4 1958/59 p 
911-19. Definition and measurement of lubricating power of 
solid and liquid lubricants; quasi-stationary method, based 
on recording of central resistance alone, is also applicable to 
evaluation of instrument lubricants. 


Rig for Testing Lubricants under Gamma Irradiation. En- 
gineer v 210 n 5464 Oct 14 1960 p 689. “Setra’” (submerged, 
elevated temperature, irradiation apparatus) developed by 
Mobile Oil Co, (London) for testing greases under conditions 
similar to those in gas cooled Magnox reactors: y radiation 
was found to predominate in reactor components needing lubri- 
cation, and rig was designed to operate in fuel element irradi- 
ation pond at Harwell, in which high y flux can be obtained; 
lubricants have been tested to doses exceeding 1000 Mr; pho- 
tographs show arrangement. 

Viscosity. See Lubricating Greases—Viscosity ; Lubricating Oil 

Viscosity. 

Wire Drawing. ABC of Better Lubrication and Cooling in Steel 
Wire Drawing, J.G.WISTREICH. Wire & Wire Products v 34 
n 11 Nov 1959 p 1486-9, 1550-2. Key to better lubrication in 
dry drawing of steel wire is, in terms of hydroplane analogy, 
more ‘‘wing lift’’, as provided by ‘pressure’ dies or, better still, 
by BISRA “three-in-one” unit; block cooling; new block de- 
sign and internal water cooling system has been invented, com- 
bining maximum cooling efficiency with low water consump- 


LUBRICANTS—Continued ; 
tion, and is at present under development ; it probably will 
allow drawing speeds to be increased by 50% in some circum- 
stances. : ears 

Chemische Veraenderung von Schmierstoffen au eifen- 
erundlage beim Drahtziehen, P.FUNKE, Jr, B.WERDEL- 
MANN, W.LUEG. Stahl v Hisen v 80 n 14 July 7 1960 p 
918-25. Chemical changes in soap-base lubricants of different 
fatty-acid contents during wire drawing (reduction of 0.03% Cc 
and patented 0.58% C steel wires from 1.65 to 1.0 mm in 3 
passes); drawing speed (0.5 vs 5.6 m/sec) and strength of 
steel affected thickness of lubricating film on drawn wire but 
not changes in composition of lubricants ; chemical changes 
were determined by gas chromatography. 

Friction and Lubrication in Engineering Production—Wire, 
Tube and Bar Drawing, J.S.HAWKINS. Production Engr 
vy 39 n 4 Apr 1960 p 226-34. Factors affecting high speed 
production are similar for all three operations ; major problem 
of friction, in cold drawing is not power loss, but damage and 
wear to mechanism; accepted methods of reducing friction ; 
lubricants used and lubrication methods; theories not yet in 
widespread use; some techniques, which unfortunately would 
be difficult to employ for practical considerations, such as 
coating metallic surfaces with molten glass film. 


Progress Report on Molybdenum Disulfides as Ferrous Wire 
Drawing Lubricant, P.M.MAGIE. Wire & Wire Products v 
35 n 8 Aug 1960 p 997-9, 1054-5. Case histories presented 
describe experience of wire mills with molybdenum disulphide 
fortified drawing lubricants. 


Some Factors Influencing Performance of Non-Ferrous Wire 
Drawing Lubricants, R.C.WILLIAMS. Wire & Wire Products 
v 35 n 10 Oct 1960 p 1335, 1447-9. Rod machine and first die; 
importance of proper preparation of rod solution in dispersing 
ordinary paste form of rod compound into smooth non-lumpy 
solution; cooling of solution; excessive foaming; lubrication 
problems in drawing fine sizes of wire including ultrafine 
or superfine wire. 


LUBRICATING GREASES 


See also Bearings—Lubrication ; 
Agents; Lubricants. 


Developments in Production of Lubricating Grease, J.GRIN- 
DROD. Sci Lubrication v 12 n 8 Mar 1960 p 18-20. Review of 
typical grease manufacturing methods such as open and closed 
kettle method, Votator and Stratford method; grease milling 
and process testing; characteristics of grease atoms and 
molecules; characteristic directional fluidity of grease is most 
valuable capability from standpoint of performance. 


Effect of Thickener—Particle Dimensions on Lubricating 
Grease Properties, A.C.BORG, R.H.LEET. Lubrication Eng v 
15 n 11 Nov 1959 p 450-4. Effect of length-to-width ratio of 
thickener particles on mechanical stability, age hardening, and 
leakage of grease was studied on four greases made from 
lithium hydroxy stearate and mineral oil; greases were alike 
in thickener concentration but differed in thickener particle 
dimensions; increases in  length-to-width ratio increased 
mechanical stability and leakage and reduced age-hardening. 


Lubricating Grease in Europe and South America, D.C. 
SANDY. World Petroleum v 81 n 2 Feb 1960 p 54. Produc- 
tion, imports and exports of Europe and South America; total 
number of plants manufacturing grease in Europe is 146 and 
in South America 17; details by countries. 


Non-Soap Lubricating Greases, L.C.BRUNSTRUM. World 
Petroleum Congress, Fifth—Proe New York, NY See VI June 
1959 p 249-54 (discussion) 254-5. Required properties attained 
by selecting suitable organic compounds and by coating in- 
organic particles to render them oleophilic; such classes of 
organic compounds as aryl ureas and indanthrenes possess re- 
quired properties; when long-chain organic compounds are 
adsorbed or reacted on surface of inorganic particles, stability 
is determined by coating. 


Viscoelastic Behavior of Greases, E.O.FORSTER, J.J.KOL- 
FENBACH. ASLE—Trans v 2 n 1 1959 p 13-23 (discussion) 
23-4, Behavior of mixed and complex soap grease is described 
under cyclic shear stresses resulting in cyclic deformations ; 
results of study support earlier findings that greases are 
viscoelastic bodies and that their response to shear stresses is 
very time dependent; results are interpreted as providing 
further evidence of structure of greases, namely, that greases 
are made up of 3-dimensional soap fiber network in which 
oil is immobilized, 

Additive Compounds. 
phide. 


New Thickener System Extends Range of Multipurpose 
Greases, J.J.KOLFENBACH, A.J.MORWAY. World Batten 
Congress, Fifth- Proce New York, NY Sec VI June 1959 p 239- 
45 (discussion) 245-7, New calcium complex salt thickener 
developed which thickens oil to form greases of improved 
properties; complex is formed in situ in oil from calcium 
acetate and calcium salts of higher molecular weight fatty 
acids; fatty acids mixture has molecular weight of about i 


greases have essentially flat temperature-consistency curves be- 
tween 75-400 F. 


Hydrocarbons—Gelling 


See also Lubricants—Molybdenum Disul- 
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LUBRICATING GREASES—Continued 


Rapeseed Oil as Component of Lubricatin Grease, J. 
GRINDROD. Sci Lubrication v 12 n 3 Mar 1960 p 2) 2a Ini 
connection with production of lithium grease Western Oil Co 
investigated use of hydrogenated rapeseed oil; cultivation of 
rapeseed at Saskatchewan Wheat Pool in Saskatoon, Sask; 
results of field tests and future investigations. 


Irradiation. See Lubricants—Ivrradiation. 
Packaging. See Lubricating Oil—Packaging. 
Silicone. See Automobile Materials—Silicones. 


Standards. Calcium-Base Greases. Brit Standards Inst—Brit 
Standard n 3223 1960 29 p. Standard specifies requirements for 
lubricating greases comprising lubricating oils of petroleum 
origin and calcium soaps of fatty acids; it covers greases of 
three consistencies, and provision is made for four viscosity 
ranges of lubricating oil component. 


Synthetic. See Lubricants—Synthetic. 
Testing. See Lubricants—Testing. 


Viscosity. Predicting Grease Performance from Capillary Vis- 
cometry Data, J.G.SAVINS. Lubrication Eng v 16 n 3 Mar 
1960 p 108-9. While it is convenient to compare greases on 
basis of rheological data obtained by capillary tube viscometry, 
results are not always correlatable with grease performance 
in centralized lubrication systems; paper shows that apparent 
viscosity changes can be attributed in part to failure to cor- 
rect for “‘end-effects’” characteristic of efflux-type viscometry ; 
method for using end-effect corrections to predict performance 
in centralized lubrication system is given. 


Wall Effect in Flow of Lubricating Greases in Plunger 
Viscometers, A.D.BRAMHALL, J.F.HUTTON. Brit J Applied 
Physics v 11 n 8 Aug 1960 p 363-71. Flow curves depend on 
width of gap between plunger and cylinder for some greases, 
and for others, are independent of gap width; results are 
explained by postulating existence of layers of softer grease 
adjacent to walls with unmodified grease in between; for 
given grease layer, thickness is independent of gap width; 
analysis permits correction of results and gives unique flow 
curve for unmodified bulk grease. 


LUBRICATING OIL 


See also Bearings—Lubrication ; Cutting Fluids; Lubricants ; 
Lubrication. 


Classification of Lubricating Oils According to Their Vis- 
cosity-Temperature Relationship, R.N.J.SAAL. World Petro- 
leum Congress, Fifth—Proc New York, NY Sec V, June 1959 
p 393-406. Critical review of various proposals made for classify- 
ing lubricating oils according to temperature susceptibility 
of their viscosity has been drawn up by International Commit- 
tee on Rheology at invitation of Permanent Council of World 
Petroleum Congresses. 

Graphical Integration of Maxwell Fluid Equation and Its 
Application, R.F.CROUCH, A.CAMERON. Inst Petroleum—J 
v 46 n 436 Apr 1960 p 119-25. Maxwell’s equation for friction 
of visco-elastic fluid with viscosity varying with pressure is 
derived; solution of this equation, giving friction for condi- 
tions met in gears is achieved graphically by method of 
isoclinals; it is also extended to circular contact zone, 
(spheres) ; it is found that friction deviates from pure New- 
tonian value when relaxation number gets beyond unity. 


Some European Questions on Multigrade Lubricating Oils, 
S.SIRTORI. World Petroleum Congress, Fifth—Proe New York, 
NY See V, June 1959 p 319-33 (discussion) 333-7. Special 
laboratory tests carried out to investigate main causes affect- 
ing permanent viscosity losses and some additional experiments 
were made with typical engines to ascertain how above 
causes work together; two viscosity index improver types, 
polymethacrylate and polysobutilene were used with some sol- 
vent neutrals derived from Middle East crudes. 


Additive Compounds. See also Cutting Fluids; Lubricants— 
Molybdeum Disulphide; Lubricating Oil—Aircraft Engines; 
Lubricating Oil—Automobile Engines; Lubricating Oil—Diesel 
Engines; Lubricating Oil—Testing; Lubrication—Gears; Pe- 
troleum Research. 

Additives for Lubricants. Petroleum Times v 64 n 1642 
July 15 1960 p 484-6. Purpose and nature of additives, most 
of which are detergents, viscosity index improvers and anti- 
oxidants; features of anti-foamants, anti-static, corrosion in- 
hibitors, extreme pressure agents, friction reducing agents, 
metal deactivators, pour depressant agents, and others; addi- 
tives may have undesirable side effects which must be coun- 
tered; some additives are rendered ineffective by high tem- 
peratures or presence of others. 

Additives for Lubricants, G.H.THORNLEY. Inst Petroleum 
—Rev v 14 n 159, 160 Mar 1960 p 69-73, Apr 112-15, Charac- 
teristics of anti-oxidants, detergents, additives for low tem- 
perature conditions, viscosity index improvers, pour point 
depressants, extreme pressure additives, axle tests, tests in two 
stroke engines, steam turbine additives, oxidation and rust in- 
hibitors for steam turbine oils, additives for marine diesel en- 
gine lubrication, and gas turbine lubricants. 


Analogie entre milieu eau et milieu huile dans le cas des 
suspensions, R.COURTEL, J.LARBRE, Institut Francais du 


LUBRICATING OIL—Continued 


Pétrole et Annales des Combustibles Liquides—Revue v 14 n 12 
Dec 1959 p 1763-6. Analogy between aqueous and oil me- 
dium in case of suspensions; study of detergent oils used for 
lubrication of internal combustion engines. 


Colloid Aspects of Performance of Oil-Soluble Soaps as 
Lubricant Additives, W.D.BASCOM, S.KAUFMAN, C.R.SIN- 
GLETERRY. World Petroleum Congress, Fifth—Proec New 
York, NY Sec VI June 1959 p 277-87 (discussion) 287-8. Oil- 
soluble soaps in hydrocarbon solvents have been shown to 
form small isodimensional micelles; presence of micelles facili- 
tates dissociation of oil-soluble soaps to produce stable micellar 
ions and to impart stabilizing charge to polar particles sus- 
pended in system; solubilization of water by such micelles 
promotes dissociation of ion pairs in micelle. 


Decade of Progress in Motor Lubricants, A.L.LYMAN, F.W. 
KAVANAGH. Am Petroleum Inst—Proc vy 39 See 3 1959 p 296- 
316. Types of additives used in diesel and gasoline engine oils 
and mechanism of their action; lubricating oils for aircraft, 
two-cycle, natural gas, and miscellaneous engines; multigrade 
oils ; developments in lubricant test methods; API service clas- 
sifications and oil drain practice recommendations; basic re- 
search on action of detergent additives, corrosion inhibitors, 
antioxidants, viscosity index improvers, and polymeric ashless 
detergents. 


Effect of Synthetic Additives in Lubricating Oil on Wear 
Under Friction, P.I.LSANIN, E.S.SHEPELEVA, A.V.ULYA- 
NOVA, B.V.KLEIMENOV. Wear-Usure-Verschleiss v 3 n 3 
May-June 1960 p 200-18. High molecular fatty esters, organo- 
chloro and organo-sulphur compounds, phosphites, thiophos- 
phites and thiophosphates, and chloroalkyphosphonates were 
investigated to study their influence on frictional wear; action 
of chlorine, sulphur, and phosphorus atoms on antiwear prop- 
erty of various compounds determined; chemical aspects of 
mechanism of antiwear additives. (In English; German ab- 
stract). 21 refs. 

Le dosage des organo-sels par conductimétrie en milieu 
benzéne-alcool, J.LARBRE, J.BRIANT. Institut Francais du 
Pétrole et Annales des Combustibles Liquides—Revue v 15 
n 7-8 July-Aug 1960 p 1170-80. Determination of amount of 
organic salts in benzene-aleohol medium by measuring con- 
ductivity ; examples of titration of phenates and sulphonates, 
used as additives to improve properties of lubricating oils, 
show that method enables metal content of these bodies to be 
titrated; basicity can be determined with much greater ac- 
curacy by means of conductivity analysis. 

Surface Chemical Behavior of Polar Compounds in Non- 
aqueous Liquids—Dispersing Effect of Soap Solution, T.SA- 
KURAI, T.BABA. Wear-Usure-Verschleiss v 3 n 4 July-Aug 
1960 p 286-96. Study at Tokyo Inst Technology into dispersing 
action of iron soap formed in fatty acid- hydrocarbon solution 
in contact with steel plate or iron powder; amount of soap 
formed gradually increased with lapse of time; it is concluded 
that metal soap formed in lubricating oils disperses worn de- 
bris and that effective adsorption film can be formed by 
bringing about formation of metal soap. (In English; German 
abstract). 

Suspension en milieu hydrocarbure, J.BRIANT, B.BERNE- 
LIN. Institut Francais du Pétrole et Annales des Combustibles 
Liquides—Revue v 14 n 12 Dec 1959 p 1767-72. Suspension 
in hydrocarbon medium; stability of dispersed systems depends 
on electric charges on surface of particles, electrostatic forces 
preventing particles in suspension from uniting. 

Synthetic Additives for Lubricating Oils: Influence of Addi- 
tive Structure on Their Activity, P.IL.SANIN, A.M.KULIEV, 
V.V.SHER, K.K.PAPOK. World Petroleum Congress, Fifth— 
Proc New York, NY See VI June 1959 p 307-17 (discussion) 
317-18. It has been shown possible, using individual dialkyl- 
dithiophosphate-type organophosphorus compounds as examples, 
to obtain polyfunction additives which, depending on their 
structure, possess properties of detergent, anti-corrosive and 
anti-oxidative additives; additives of this series may simul- 
taneously be demulsifiers and depressors as well. 


Aircraft Engines. See also Lubricants; Lubricants—lIvrradiation. 


Appraisal of Synthetic Lubricants in Aircraft Gas Turbines, 
J.P.PERRY. Can Aeronautical J v 6 n 5 May 1960 p 156-63. 
Review of development of ester base synthetic oils in light of 
changing engine requirements imposed by advent of aircraft 
gas turbine; lubrication system of Pratt & Whitney Aircraft 
J-57 is described; operational experience gained covering pe- 
riod from introduction of Viscount in 1953 to end of first 
year’s operation of jet transports; lubrication system require- 
ments; engine types used and effects of oil on material. 

Chemical Lubes Measure Up, F.ARNE. Chem Eng v 67 n 2 
Jan 25 1960 p 62, 64, 66. Lubricant requirements necessitated 
by fact that aircraft fluid is expected to function between 
—65 and 550 F; for more advanced jet engines, diesters can 
be used; one new product is derived from trimethylolpropane ; 
another is believed to have neopentylglycol ester base; notes 
on hydraulic fluids, polyphenyl ethers, and pyrazine ring. 

Lubricating Oils for Aviation Gas Turbines, V.V.PANOV, 
Y.S.SOBOLEV. NASA—Tech Translation F-21 May 1960 82 
p. Ultimate serviceability of lubricating oils is assessed on 
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LUBRICATING OIL—Aircraft Engines—Continued 


basis of results of tests on individual frictional assembly 
installations of engines and on full-scale engines; in cer- 
tain cases oils are tested under in-flight conditions. (Trans- 
lated from Russian version published by State Scientific 
and Tech Publishing House of Petroleum and Mineral-Fuel 
Industry). 


Aircraft Instruments. Effect of Gamma Radiation on Aircraft 
Instrument Lubricating Oils, W.L.R.RICE. Lubrication Eng v 
16 n 4 Apr 1960 p 157-60. Evaluation of effects on three air- 
craft instrument lubricating oils qualified under specification 
MIL-L-6085; changes in physical and chemical properties are 
shown as function of increasing gamma exposure; empirical 
equations are derived relating changes to magnitude of gamma 
dose; based on these changes, it appears that their use in radi- 
ation environment would be questionable. 


Analysis. See also Petroleum Analysis—Spectrographic. 


Microchemistry in Lubricating Oil Analysis, F.M.ROBERTS. 
Tron & Steel Engr v 87 .n 5 May 1960 p 84-7. Reduction in 
size of analytical apparatus to suit small samples is_ basic 
idea of microanalysis; description of some microanalytical 
techniques used in petroleum laboratory; micro determination 
of viscosity using only fraction of drop of oil; micro pour 
test; determining specific gravity on less than 0.1 ml of oil; 
ash content; deposit analysis. 


Automobile Engines. See also Lubricating Oil—Testing ; Lubri- 
cation—Internal Combustion Engines; Piston Rings—-Wear. 


Controlling Valve Oil Consumption, R.W.HEID, Jr. SAE— 
Paper n 249C for meeting Oct 25-27 1960 7 p. Valve stem 
and guide must receive sufficient lubrication to prevent scuff- 
ing and excessive wear; problems created when excessive 
amounts of oil pass down valve stem into combustion chamber 
or exhaust port; ways, means, and results of preventing oil 
from reaching these via valve stem route; experimental de- 
signs of positive type valve stem seals; combination valve 
stem seal and valve guide, designed by Perfect Circle Corp; 
examples showing effects of using positive valve seals. 


Dependable Transportation. Lubrication v 46 n 9 Sept-Oct 
1960 p 1138-20. Most important contributor to engine reliabil- 
ity is its motor oil which includes not only properties of 
new oil, but also how long and well those are maintained, 
engine’s requirements with several properties of high quality 
oils that are required to meet them with regard to v 
viscosity index, multigrading, oxidation and from 
detergency, dispersancy, and extreme pressure properties; oil 
drain periods; engine accessory care; engine cooling system; 
transmission and clutch, and other components. 


Effect of Oil Change Interval on Low-Temperature Wear 
and Deposit-Forming Characteristics of Crankcase Oils, D.W. 
GOW. SAE-—Paper n $233 (Southern Calif Sec) for meeting 
Dec 14 1959 9 p; see also abstract in SAE—J v 68 n 5 May 
1960 p 86. Study, made by Gulf Research & Development Co, 
Pittsburgh, Pa, shows that ability of MS oils to combat low- 
temperature corrosive wear is significantly reduced when oils 
are used for extended mileages; while most of MS oils tested 
gave similar protection when new, some lost their effective- 
ness more rapidly as mileage was accumulated; this shows 
fallacy of appraising quality only on basis of short duration 
tests on new oils. 


Film Formation by Antiwear Additive in Automotive En- 
gine, M.J.FUREY. ASLE—Trans v 2 n 1 1959 p 91-100. Study 
with radioactively tagged zine dialkyl dithiophosphate provided 
evidence of film formation by antiwear additive in engine; 
results are presented on effects of chemical treatments on 
radioactivity of metal surfaces and on technique by which 
films are removed and assayed with Geiger counter. 


Metallic Tracer Method for Determining Lubricant in Engine 
Exhaust, F.R.BRYAN, J.C_NEERMAN, J.E.HINSCH. SAE— 
Paper n 194C for meeting June 5-10 1960 11 p; see also ab- 
stracts in SAE—J v 68 n 6 June 1960 p 135-6; Sci Lubrica- 
tion vy 12 n 7 July 1960 p 26-7. Method, applied at Ford Motor 
Co, consists of tracing lubricant additive through engine and 
detecting it quantitatively in exhaust by using alkali metal as 
tracer and flame photometry as means of detection; flame 
excitation of exhaust sample provides sufficient sensitivity of 
detection and rate of lubricant loss can be instantaneously 
recorded; using sodium, time lag was 2 sec. 


Motor Oil Classification—or Confusion, A.D.BONNINGTON. 
SAE—Paper n S-251 (Cincinnati Sec) for meeting Mar 28 
1960 13 p. Approach used by API in classifying oils for 
gasoline and diesel engines; service ML includes moderate 
speed driving or load operation; service MM is used under 
moderate to severe operating conditions; service MS represents 
most severe service; service DG is typical of diesel engines 
where there are no service requirements; service DM is for 
moderately severe conditions; service DS applies to very 
severe conditions; details of five MS engine test sequences 
and their effectiveness; oil change period; future develop- 
ments. 

Motor Oil Evaluation in Low-Duty, High-Output Engines, 
O.L.SPILMAN, W.F.FORD. SAE—J v 68 n 3 Mar 1960 p 68-72. 


Indexed in Engineering Index 1959 p 715 from SAK—Paper 
n 126T 1959. 


LUBRICATING OIL—Continued 


Oil Make-up Affects Octane-Need Increase More as Ratios 
Rise, L.D.LaCROIX, M.L.KALINOWSKI. SAE—J v 68 n 3 
Mar 1960 p 94. Indexed in Engineering Index 1959 p 715 
from SAE—Paper n 126U 1959. 


Service Evaluation of Detergent Lubricating Oils Utilizing 
Electron Microscopy, S.R.ROUZE, F.A.FORSTER. Lubrica- 
tion Eng v 16 n 5 May 1960 p 222-7. Road Test program, 
carried out by General Motors Corp, to study engine clean- 
liness as function of detergency level in oil for average 
driving conditions and to determine whether satisfactory 
engine operation and cleanliness could be achieved with oil 
change intervals based upon periodic electron microscopic 
examination of used oil; results show that effective deter- 
gency level can be determined by electron microscopy and, 
therefore, drain intervals selected. 


Some Problems With Determination of Used Oil Insolubles 
And Their Relation to Engine Cleanliness, P.A.-ASSEFF, R.K. 
WILLIAMS. SAE—Paper n 262C for meeting Nov 2-4 1960 
12 p. Technique for insolubles determination in used crankcase 
oils can seriously limit confidence placed in such information 
as related to engine condition or mechanism by which oil 
additives perform various functions; results of programs 
earried out by Lubrizol Corp toward better understanding of 
engine cleanliness and used oil condition; determination of 
coagulated oil insolubles by filtration using Gooch crucible. 


Surface Effect Associated with Use of Oils Containing Zine 
Dialkyl Dithiophosphate, P.A.BENNETT. ASLE—Tyrans v 2 
n 1 1959 p 78-87 (discussion) 87-90. Operation of automobile 
engines on crankcase oils containing zine dialkyl dithiophos- 
phate can increase small scale roughness of lifter foot sur- 
faces; change in roughness coincides with change in reflec- 
tivity that can be detected visually; similar effect is demon- 
strated in bench test machine; change in roughness seems 
to result from reaction of additive decomposition products 
with metal surface. 


Test Sequence I1V—Measuring Cam and Tappet Scuffing in 
“Most Severe’? Engine Service, E.W.BECKMAN, W.K.FALES. 
SAE—Paper n 261B for meeting Nov 2-4 1960 15 p. Cam and 
tappet wear problem encountered in overhead valve V-8 en- 
gine; factors affecting problem revealed that engine oil com- 
position was of major importance; development of test tech- 
nique accepted by See G-IV of Tech Committee B of ASTM 
Committee D-2 in Oct 1959 to determine adequacy of lubri- 
eant antiscuff properties; scuff rating scale to assist in 
evaluating test results; correlation with field experience. 


Compressors. See Lubricating Oil—Refrigerating Compressors. 
Diesel Engines. See also Diesel Engines—Automotive; Diesel 


Engines—Wear; Diesel Fuels; Lubricating Oil—Additive Com- 
pounds; Lubricating Oil—Automobile Engines; Lubricating 
Oil—Testing. 


Are Navy’s Engine Oils Good Enough for Their Latest 
Diesels? J.R.BELT, L.G.SCHNEIDER. SAE—Paper n 110A 
for meeting Jan 11-15 1960 15 p; see also abstract in SAH— 
J v 68 n 4 Apr 1960 p 151-2. Paper reviews US Navy’s par- 
ticipation relating to lubricant development programs; exam- 
ples of lubrication problems of load carrying ability under 
boundary lubrication conditions, and exhaust port deposits; 
program undertaken at Naval Eng Experiment Station to 
examine reported correlation between results obtained in 
Station’s Kinetic Oiliness Test Machine (KOTM), and piston 
pin Pied lubricating ability of oils; summary of test 
results. 


Effect of Variables on Caterpillar L-1 Test, J.J.LORZING, 
Jr, H.B.ANDERSON. SAE—Paper n 263B for meeting Nov 
2-4 1960 11 p. Diesel engine oil test used for determining 
detergency characteristics of lubricating oils; usefulness of 
test seems severely limited by relatively poor reproducibility ; 
investigation deals with this facet of test; it is shown that 
number of uncontrolled variables such as oil consumption 
rate and injector needle lift variations significantly affect 
test results; intake air temperature and humidity seem to 
have lesser effect. 


Motorenschmieroele und Duennplatten-Batterien im Kalstart 
von Dieselmotoren, H.-J.BROSINSKY. Motortechnische Zeit 
vy 21°n 3 Mar 1960 p 70-2. Engine lubricating oil and thin 
plate batteries in cold starting of diesel engines; change 
of startability of engine with different lubricants can be 
predicted Jf startability limits for two or three oils with 
widely differing: viscosity temperature characteristics are 
known; startability is limited by failure to produce ignition or 
to run_ free of starting motor; thin-plate batteries improve 
ignitability while low viscosity oils improve ability to run 
without starting motor assistance. 


Save Time in Formulating Diesel Lubricants, H.E.DEEN 
A.A.SCHETELICH. SAE—Paper n 2630 for mesting Now 24 
1960 16 p. Details of Enjay engine test used to evaluate 
performance of lubricants in internal combustion engines; test 
predicts Caterpillar L-1 performance of lubricants under MIL- 
L-2104A or MIL-L-2104A Supp I test conditions; data and 
correlations developed from test results are presented; test 
is particularly useful in evaluating diesel performance of 
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LUBRICATING OIL—Continued 


experimental additives and additive components ; summary of 
advantages. 


Trends in Marine Lubrication, G.A.DICKINS, L.W.MAN- 
LEY. World Petroleum Congress, Fifth—Proe New York, N.Y. 
Sec VI June 1959 p 363-79 (discussion) 379-80. Diesel cylinder 
oils are in use which overcome deposit and wear problems 
imposed by use of bunker fuel and supercharging; other 
lubricants counteract harmful effect of acids and debris from 
combustion of low grade fuels; oxidation stability increased 
to guarantee long life. 


Filtration. See Filters. 


Fire Resistant. See Compressors—Explosions; Lubrication— 
Steam Turbines. 


Gas Engines. Polytetrafluoroethylene Insert Compression Rings 
in Radial Gas Engines, D.W.SAWYER, D.A.PAULL. Lubrica- 
tion Eng v 16 n 9 Sept 1960 p 406-9. Study of operating 
characteristics of oils used for lubrication of engines supply- 
ing power to aluminum smelting plant at Point Comfort, 
Tex; results revealed excessive ring wear and upper cylinder 
lubrication appeared to be most critical factor affecting lubri- 
cation of engines; development and design of cast iron com- 
pression ring, containing PTFE-glass laminate insert; engines 
operate successfully when equipped with rings and upper 
eylinder forced-feed lubricators completely shut off. 


Gas Turbines. See Lubricating Oil—Additive Compounds; Lu- 
bricating Oil—Aircraft Engines. 


Ignition. See Compressors—Explosions. 


Internal Combustion Engines. See Lubrication—Internal Com- 
bustion Engines. 


Irradiation. See Lubricants—Irradiation; Lubrication—Nuclear 
Power Plants; Lubrication—Steam Turbines. 


Manufacture. Chemical Changes in Lubricating Oil on Hydro- 
fining, R.M.BUTLER, R.KARTZMARK. World Petroleum Con- 
gress, Fifth—Proc New York, NY, June 1959 Sec III p 151-60. 
Three nonextracted lubricating oil distillates were Hydrofined ; 
feed and product samples were distilled into narrow fractions 
and properties and analyses of fractions compared; analyses 
of n-d-m type were carried out on all fractions; there was 
large reduction in quantity of aliphatic sulphides which was 
accompanied by increase in quantity of low boiling saturates. 

Dehydrogenation of Naphthenic Lubricating Oil Fractions, 
T.F.BROWN, P.MATHEWS. World Petroleum Congress, Fifth 
—Proc New York, NY, June 1959 See III p 197-207. High 
concentrations of mono-nuclear aromatic hydrocarbon can 
be produced from naphthenic lubricating oil distillates by 
liquid phase dehydrogenation of aromatic free distillate over 
platinum catalyst; reformed fraction can then be sulphonated 
to provide source of oil soluble petroleum sulphonates di- 
vorced from conventional white oil or lubricants manufacture. 


Production of Lubricating Oils and Waxes from Sulphur Crudes 
in U.S.S.R., L.G.ZHERDEVA, A.A.KARASEVA, E.V.VOZNE- 
SENSKAYA, B.B.KROL, IA.MIKHAILOV, D.J.-OROCHKO, 
A.V.DRUZHININA, V.S.AKIMOV, A.E.ALTSHULLER. World 
Petroleum Congress, Fifth—Proc New York, N.Y. June 1959 
Sec III p 185-95 (discussion) 195-6. Feasibility of converting 
sulphur crudes to stable lubricating oils having high viscosity 
index and good color in spite of high aromatics and sulphur 
content of lube oil fractions, and high content of resinous- 
asphaltic components in residual feedstocks. 


Refining of Lubricating Oils By Chromatography, G.NYUL, 
E.VAMOS. Inst Petroleum—J v 46 n 436 Apr 1960 p 101-8. 
Refining experiments carried out on dewaxed motor oil dis- 
tillate from Lispe, Hungary, with cresol, and by chromato- 
graphing with Fuller’s earth or silica gel; under optimum 
conditions, different qualities and quantities of raffinates were 
obtained in solvent extraction experiments by varying oil/solv- 
ent ratio. 28 refs. 

Some Aspects of Urea Dewaxing of Middle and Heavy 
Distillates, JMARECHAL, P. de RADZITZKY. Inst Petroleum 
—J v 46 n 434 Feb 1960 p 33-41 (discussion) 41-5. Laboratory 
investigations on use of urea as dewaxing agent demonstrate 
superiority of process over conventional solvent treatment for 
lowering pour point of light lubricating oils; when urea 
dewaxing of petroleum fraction is carried out with deficient 
urea, selectivity in removal of n-paraffins, on basis of their 
size, is achieved. 25 refs. 


Oxidation. See Lubricating Oil—Testing. 


Packaging. Blending, Packaging and Distribution of Lubricat- 
ing Oils and Greases, T.H.CRAIG. Federation European Pe- 
troleum Equipment Mfrs—Congress, Paris, June 1959 p 309-17, 
3 plates. Decentralization of lubricating oil distribution ; 
selection of site for tanker discharge pipe lines; storage tanks 
for basic oils and additives; continuous blending installations ; 
drum filling and handling; brand marking of drums; small 
package filling; filling and packing round cans; filling rec- 
tangular tins and bottles; productivity in luboil plants. (In 
English, French and German). 

Five Steps to Better Canning Operations, J.H.AUEN. Pack- 
age Eng v 4 n 11 Nov 1959 p 39-45. How Pennsylvania Refin- 
ing Co improved production in new quarters, using five man 
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crew on four separate lines; basic planning of new operation, 
selection and use of new equipment, methods of package 
movement and transfer, packaging line operations, and some 
standard layout principles which were ignored; layout diagram 
shows positions of canning equipment, and conveyor network. 


Purification. See Detergents. 


Refrigerating Compressors. Some Lubrication Problems of Re- 
frigerating Machines Using Refrigerant 12, H.HECKMATT. 
J Refrig v 3 n 1 Jan-Feb 1960 p 5-7. Types and location of 
blockages that may occur in refrigerating unit; operating con- 
ditions conducive to blockage; methods of preventing mal- 
functioning; experimental findings on effects of lubricating 
oil were confirmed by examination of 60 defective expansion 
valves from service units. 


Rolling Mills. See Lubrication—Rolling Mills. 
Soviet Union. See Lubricating Oil—Manufacture. 
Steam Turbines. See Lubrication—Steam Turbines. 


Synthetic. See Lubricants—Synthetic; Lubricating Oil—Air- 
eraft Engines. 


Testing. See also Lubricants—Testing; Lubricating Oil—Diesel 
Engines; Lubricating Oil—Viscosity ; Natural Gas Pipe Lines 
—Compressor Stations; Petroleum Products—Testing. 


Determination of Load Carrying Capacity of Lubricating 
Oil by I.A.E.Type Gear-Lubricant Testing Machine, M.TOYO- 
GUCHI, Y.TAKAI. Japan Soc Mech Engrs—Bul v 2 n 8 
Nov 1959 p 545-50. Summary of investigations into effect 
of E.P. additives and load carrying ability of E.P. and mild 
E.P. type gear oils; results compared with those of Timken 
tester and Soda four ball lubricant tester; it was found that 
it was possible to use I.A.E. type machine for evaluation 
of these oils. 


Does MS Test Predict Field Performance? C.C.COLYER, 
T.B.TOM. SAE—Paper n 262A for meeting Nov 2-4 1960 13 p. 
Automobile makers jointly developed laboratory engine-test 
procedures for appraising motor oils blended for API Service 
Classification MS; 12 oils run in 40 vehicles for total of 2 
million mi were evaluated; because different engines responded 
differently to identical oils, laboratory test could not be 
expected to correlate with all field results; it is concluded 
that MS Test satisfactorily supplants several engine tests 
used, but it is not broad enough to cover all aspects. 


Effects of Lubricant Composition on Sliding Friction of 
Steel on Steel, F.G.ROUNDS. Gen Motors Eng J v 7 n 38 
July-Aug-Sept 1960 p 386-41. Effect studied by Fuels and 
Lubricants Dept and bench test machine developed to aid in 
evaluating friction properties of over 100 lubricants; machine 
uses two thrust bearings and simulates condition occurring 
at rubbing surfaces of mechanical devices; results providing 
additional data on how straight mineral oils, synthetic fluids, 
and lubricant additives affect friction. 


Engine Test for Predicting Performance of Engine Lubri- 
ecants in Most Severe Passenger Car Service, P.A.BENNETT, 
G.K.MALONE, C.K.MURPHY. SAE—Paper n 261A for meet- 
ing Nov 2-4 1960 17 p. Multi-cylinder engine test developed 
by General Motors provides evaluation of lubricant perform- 
ance with respect to scuffing, wear, rust, corrosion, deposits, 
and rumble; limitations pointed out. 


Engine Tests for Evaluating Crankcase Oils in Stop-and-Go 
MS Service, J.C.GAGLIARDI, F.E.GHANNAM, R.F.GASVODA, 
R.I.LPOTTER. SAE—Paper n 261C for meeting Nov 2-4 1960 
36 p. Details of two laboratory engine dynamometer tests for 
evaluating oils with emphasis on antisludging, anticlogging, 
and insoluble suspension characteristics of used lubricant; 
Sequence V is 3-stage cycling procedure using 1957 Lincoln- 
Mercury ECU engine; Sequence V-A is cycling sequence eval- 
uating same factors in single cylinder CLR oil test engine; 
data on reproducibility of tests and correlation with field 
service. 


Evaluation of Gear Oils Under Conditions of Boundary 
Lubrication, G.R.SCHULTZE, A.A.BARTEL, J.F.MOOS. World 
Petroleum Congress, Fifth—Proc New York, N.Y. Sec V, 
June 1959 p 291-308 (discussion) 303-5. Consideration of gear 
oils for heavy marine gearing; running in procedure by 
means of measurement of wear; apparatus which permits 
determination of wear as function of sliding velocity, amount 
of oil temperature as well as of composition of additives. 


Laboratory Screening Tests for Lubricating Oil Detergents 
and Dispersants, R.M.JOLIE. World Petroleum Congress, 
Fifth—Proc New York, N.Y. Sec V, June 1959 p 307-15 
(discussion) 315-18. Bench-scale laboratory tests used to screen 
additives as detergents and dispersants for crankcase lubri- 
cants in both diesel and gasoline engines; panel coker test, 
laboratory oxidation tests, and sludge dispersancy tests. 


Load-Carrying Capacity Test for Oils—IAE Gear Machine. 
Inst Petroleum—J v 45 n 431 Nov 1959 p 338-41. Method may 
be used to assess relative load-carrying capacities of oils 
when used to lubricate steel/steel spur gears; special gear rig 
is operated for series of short periods, at increasing loads, 
oil under test being used to lubricate test gears; performance 
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of oil is evaluated by load at which scuffing or scoring of 
gear surfaces occurs. 


Motor Oil Evaluation: Laboratory Engine Tests for MS 
Service and Field Performance, A.E.BRENNEMAN, D.R. 
HARSELL, N.R.ROUX, G.K.VICK. SAE—Paper n 262B for 
meeting Nov 2-4 1960 14 p. Paper discusses relation of “MS 
tests” to passenger car performance with regard to sludge 
and varnish deposits; MS laboratory engine test results are 
first compared with those of taxicab field test; deposit levels 
in taxis are then shown to be typical of those found in actual 
passenger car operation. 


On Oiliness of Lubricating Oil Measured in Various Atmos- 
pheres, Y.NAGAI, H.MIYAZAKI, H.ISHIDA, Y.TAMAI, T. 
SAKURAI, M.TOYOGUCHI. World Petroleum Congress, Fifth 
—Proce New York, N.Y. See V, June 1959 p 373-9 (discussion) 
379-80. Coefficient of friction on steel-steel surface lubricated 
by highly refined spindle oil alone or containing very small 
amount of palmitie acid or cetyl aleohol is very much smaller 
when measured in vacuum compared to measurement in air; 
coefficient has also been found to be smaller when it is meas- 
ured in hydrogen, nitrogen, or carbon dioxide. 


Oxidation of Lubricating Oils at High Temperatures, A.L. 
WILLIAMS, E.A.-OBERRIGHT. ASME—Paper n 59-LUB-8 
for meeting Oct 20-22 1959 8 p. Oil temperatures at bearings 
of jet engines and piston ring zone of internal combustion 
engines are now higher than in past; increase in temperatures 
at which lubricants must function has stimulated much high 
temperature oxidation work on lubricating oils and anti- 
oxidants; results of studies on liquid phase oxidation. 


Rotary Bomb Oxidation Test, G.H.von FUCHS. Lubrication 
Eng v 16 n 1 Jan 1960 p 22-7 (discussion) 27-31. Test, orig- 
inally developed for refinery control testing of rust and oxygen 
inhibited turbine oils, evaluates resistance of lubricants to 
oxidation and sludge formation under dynamic equilibrium 
condition, using greatly accelerated test temperatures and 
oxygen pressure in presence of liquid water and catalytically 
active metals; modified test evaluates oxidation and hydrolytic 
stability, inhibitor susceptibility, corrosivity to metals and 
resistance to sludge formation of lubricants. 


Testing Lubricating Oils. Automobile Engr v 50 n 6 June 
1960 p 259-60. Report on investigations carried on in Applica- 
tion Research Section of British Petroleum Co, at Sunbury- 
on-Thames, running tests on engines and transmissions under 
simulated working conditions at closely controlled tempera- 
tures. 


U.S. Tests with Multigrade Oils, J.GRINDROD. Petroleum 
v 23 n 1 Jan 1960 p 21-2. Properties and wear characteristics 
of test oils; multigrade oils C and D were compared with oil 
B in more than 300,000 mi of road tests in 6-cyl gasoline 
driven International Harvester truck engines of 450 cu in. 
displacement; field tests had to determine suitability of these 
oils to requirements of heavy duty vehicles; though oils C 
and D offered measurable advantages over single grade oils by 
improving fuel mileage and eliminating cold starting problems. 


Ueber das Viskositaets-Druckverhalten von Mineraloelen, 
E.KUSS. Materialpruefung Materials Testing Matériaux v 2 
n 6 June 20 1960 p 189-97. Viscosity-pressure relation of 
mineral oils; investigation of 30 mineral oils at up to 200 
atm pressure shows that neither oil composition (Waterman 
analysis) nor relation of pressure coefficient of viscosity to 
activation energy can predict viscosity-pressure relation; com- 
bined use of Waterman analysis and aniline point can; addi- 
tives require correction factor; theory checked with experi- 
mental data. 35 refs. 


Viscosity. See also Lubricating Oil—Analysis; Lubricating Oil 
—Testing. 


Etude par microbroyage de la perte de viscosite des huiles 
dites ‘“‘multigrades’”’, G.BATIQUE. Institut Francais du Pétrole 
et Annales des Combustibles Liquides—Revue v 15 n 2 Feb 
1960 p 419-30. Study by micro-crushing of loss of viscosity 
by so-called multigrade oils; engine oils containing polymers 
(multigrade oils) are liable to lose some of their viscosity as 
result of mechanical working stresses; author suggests use of 
laboratory crusher when studying stability of such oils. 


Hydrodynamic Effect Between Approaching Surfaces with 
Interposed Viscous Fluid Films, and Its Influence on Surface 
Deformations, L.H.BUTLER. Inst Petroleum—J v 46 n 435 
Mar 1960 p 63-73. Pressure distributions in fluid film between 
rigid surfaces approaching at constant velocity are calculated; 
various surface profiles are assumed and allowance is made 
for variation of fluid viscosity with pressure; fluid films may 
be established in continuous metal deformation processes ; 
films may lead to surface deterioration of deformed metal, 


Index of Viscosity, A.CAMERON. Inst Petroleum—J v 46 
n 434 Feb 1960 p 58-60. Method derived from viscosity tem- 
perature law that is of comparable accuracy to Walther-ASTM 
law on which ASTM chart is based; it follows directly from 
viscosity temperature law and is based on lower limit of 
viscosity index oils, in fact on O vi series; its upper limit is 
therefore not bounded; it can be derived directly from any 
chart drawn from modified Vogel formula. 


LUBRICATING OIL—Continued 

Process Viscosimeter Speeds Operation, S.F.KAPFF. Petro- 
leum Refiner v 39 n 10 Oct 1960 p 141-4. Onstream viscosime- 
ter gives tightening of operation and increase in efficiency ; 
in distillation units, product streams are maintained on 
specification by viscosity monitoring instruments ; instrument 
is capillary type in which oil sample is supplied to capillary 
at constant temperature and at constant volumetric rate ; uses 
in oil tube continuous and batch blending, tube stock distilla- 
tion, deasphalting, tube oil dewaxing, and in testing erude 
oil residuals. 

Relaxation Phenomena In Lubrication, E.O.FORSTER. Lu- 
brication Eng v 16 n 11 Noy 1960 p 528-7 (discussion) 527-8. 
Origin of viscoelastic properties and methods used to determine 
distribution of relaxation mechanisms; degree to which prop- 
erties manifest themselves depends on molecular complexity 
of lubricant, stress range and time scale on which observa- 
tions are made; significance of properties is shown by exam- 
ining loading times occurring in bearings and gears in turbojet 
engine and automotive applications; typical ealeulations of 
loading times. 

Visco-Elastic Behaviour of Lubricating Oils Under Cyclic 
Shearing Stress, A.JJ.BARLOW, J.LAMB. Roy Soe—Proe v 253 
n 1272 Nov 17 1959 p 52-69. Measurements of mechanical 
impedance were made for frequencies of cyclic shearing stress 
in 6 to 78 Me range; it was found possible to extend fre- 
queney range by equivalent variation of temperature and 
pressure of oil under test; thus all experimental data for 
given oil are reduced to single universal curve for each com- 
ponent of complex shear modulus; information analyzed in 
terms of relaxation spectrum; results discussed. 24 refs. 


Viscosity Temperature Characteristics of Oils, A-CAMERON. 
Inst Petroleum—J v 46 n 434 Feb 1960 p 56-8. Analysis of 
validity of standard viscosity equations, viscosity derivative, 
and viscosity derivative versus viscosity. 

LUBRICATION 


See also Bearings—Lubrication; Friction; Lubricants; Lu- 
bricating Greases; Lubricating Oil. 

Brief Literature Survey Relating Temperature to Boundary 
Lubrication Phenomena, A.D.VARANELLI. General Electric 
Co—Atomie Products Div—Cincinnati, Ohio, APEX-265 Sept 
1956, 35 p. (Available from OTS, Washington, D.C. 35¢). 
Survey covering more than 250 references indicates that in- 
creased temperatures have little direct effect on friction and 
wear; hydrodynamic lubrication can be extended to upper 
limit of 1000 F for elosed systems; certain classes of solids 
ean function as boundary lubricants in range of 500-1000 F; 
special temperature stable coatings can minimize wear between 
1000 and 2000 F. 


Effect of High Temperature on Friction and Wear, D.GOD- 
FREY. World Petroleum Congress, Fifth—Proe New York, 
N.Y. See VI June 1959 p 345-61 (discussion) 861-2. Friction 
experiments conducted to provide friction-temperature curves 
for lubrication systems dependent upon chemical reaction films ; 
unlubricated and lubricated systems were studied using silver 
and steel metal combinations with single pass sliding. 


Effect of Interposed Lubricants on Surface Deformation of 
Metals During Plastic Working, L.H.BUTLER. Inst Metals 
—J v 88 pt 8 Apr 1960 p 837-43. Compression tests carried 
out by means of flat, polished dies on cylindrical specimens 
of various metals; die/metal interfaces were either unlubri- 
cated or lubricated with pure paraffin base oils; it is shown 
that fluid films may be established easily by mechanical trap- 
ping with suitably profiled specimens, irrespective of viscosity 
of lubricant, and that under apparently unfavorable condition 
of mating flat and parallel faces film may be established 
hydrodynamically. 


Eleven Steps to Effective Lubrication, B.M.DUNHAM. Plant 
Eng v 13 n 12 Dee 1959 p 91-8. Plant lubrication checklist 
provides standard against which present system can be meas- 
ured and evaluated; assignment of responsibility, preparation 
of lubrication charts and lubrication schedules, training of 
personnel, standardization of lubricants, study of storage, 
handling, and application methods, and study of new products 
and methods among points discussed, 


Etude de certains exemples de l’influence du frottement 
sec et lubrifie sur la modification des couches superficielles 
des metaux, L.PONS. Institut Francais du Petrole et Annales 
des Combustibles Liquides—Revue vy 15 n 10 Oct 1960 p 1480- 
1542. Study of examples of influence of dry friction and 
lubricated friction on alteration of surface layers of metals; 
study involved use of metallographic microscope, micro-hard- 
ness tester, electron microscope and measurement of diffrac- 
tion; alloys studied were ferrous alloys, some of which had 
been subjected to special ease hardening. 


Full-Film Lubrieation Theory for Maxwell Liqui 
TANNER. Int J Mech Sciences v 1 n 2-8 Apr 1960p S068. 
Utilizing concept of absolute time derivative in formulation 
of stress-deformation law, plane flow theory of viscoelastic 
lubrication is constructed; linearization of equations permits 
solution for slightly viscoelastic fluids, as ordinary lubricating 
oils; it is shown that load capacity of given lubricant film 
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ic lowered and coefficient of friction is increased by viscoelastic 
effects. 


High Temperature Lubrication in Reactive Atmospheres, R.L 
JOHNSON, M.A.SWIKERT, D.H.BUCKLEY. Corrosion v 16 
n 8 Aug 1960 p 101-4. Data reported on effect of sliding 
velocity on friction of steel surfaces with and without pre- 
formed films of Fe3Os, effect of air on lubrication of cast 
Inconel riders sliding against Inconel disk with graphite as 
lubricant, effect of number of chlorine atoms substituted in 
CFs on reactive gas lubrication of mild steel specimens, and 
effect of temperature on wear and friction of metals, 


_Jet and Space Age Lubrication, E.B.PALMER. Sci Lubrica- 
tion v 12 n 2 Feb 1960 p 12, 14-18. Concepts and capabilities 
of present products and potential of new developments; 
requirements based on environment of aeronautical, astronau- 
tical and stratospherical vehicle; effect of nuclear radiation 
on various lubricants ; dry bearing materials; most promising 
is polytetrafluoroethylene (du Pont Teflon) and Fluon (Im- 
perial Chemical Industries) ; characteristics of gas or vapor 


lubricated bearings; possibilities of ceramics. 


Lubrication Engineer in Action, C.L.POPE. Lubrication 
Eng v 16 n 10 Oct 1960 p 462-7. Lubrication requirements 
and problems at Eastman Kodak Co, Rochester, NY, where 
number of departments operate continuously 24 hr/day, 7 
days/week in total darkness; bearing testing program and 
maintenance; example of basic lubrication schedule from 
which method is devised for service equipment men; routine 
maintenance requirements, and production time loss that 
follows were reduced by 60 to 70% due to improved practices 
and special care in bearing design and application. 


Lubrication of Rotating Cylinder on Plane Surface, Con- 
sidering Cavitation, L.FLOBERG. Chalmers Tekniska Hog- 
skola—Handlingar (Chalmers Univ Technology—Trans) n 216 
1959 40 p. Hydrodynamic theory for contact between cylinder 
and plane surface studied; surfaces are assumed to be rigid 
and calculations thus hold for light loads; due consideration 
given to cavitation in oil film; pressure build-up is found 
to take place in narrow band around point of closest approach ; 
width is assumed to be infinite; values of load capacity, oil 
flow, and power loss calculated. 


Measurement of Thickness of Lubrication Layers, A.A. 
KUT’KOV. Measurement Techniques (English translation of 
Izmeritel’naya Tekhnika) n 10 Oct 1959 p 762-4. Instrument 
for direct measurement of thickness and strength of boundary 
lubrication layers; method makes use of metal rod, one end 
of which is treated as working surface; when rod is placed 
between two hard plates, and lubricant supplied to working 
surfaces, lubricant will form layer of certain thickness result- 
ing in straining of rod; measurement of deformation of rod 
provides measure of thickness and strength. 


Mobile Lubrication Equipment. Lubrication v 46 n 3 Mar 
1960 p 29-40. Review of developments and preventive main- 
tenance program to suit requirements of different operations ; 
lubrication equipment in heavy construction industry, such 
as lube truck, skid-mounted lubrication rig for use in either 
truck or stationary location; example of actual amounts of 
fuels and lubricants used in dam construction project; appli- 
eation of centralized lubrication system to heavy construction 
dump truck; lubrication on farm and in factory; lubrication 
ear for coal mining machinery. 


Numerical Solution to Elasto-Hydrodynamie Problem, D. 
DOWSON, G.R.HIGGINSON. J Mech Eng Science v 1 n 1 
June 1959 p 6-15. Solution to problem of hydrodynamic lubri- 
cation of highly loaded elastic cylinders under isothermal 
conditions; numerical method developed which enables pres- 
sure curve to be found which satisfies elastic and hydro- 
dynamic requirements of system; results presented which take 
account of elastic distortion and dependence of viscosity 
upon pressure for center-line pressures of 5, 10, 20, and 30 ton 
sq in.; solutions also given for rigid and elastic solids when 
eenter-line film thickness is same in each case. 


Structure and Lubricity of Adsorbed Fatty Films, Y.TAMAT. 
J Phys Chem v 63 n 8 Aug 1959 p 1283-6. As nature of 
absorbed films on metal is of great importance in study of 
lubrication, and as little is known concerning this, frictional 
study was made of myristic acid and cetyle alcohol adsorbed 
on steel surfaces by retraction from their solutions and melts ; 
friction coefficient was measured in reciprocating sliding at 
various temperatures up to 200 C; it was found that retraction 
film from solution was of same mixed film nature, even when 
solvent was nonpolar. 


Surface Conformation of Metals Under High Nominal Con- 
tact Pressures, L.H.BUTLER. Metallurgia v 61 n 366 Apr 
1960 p 167-74. Conformation between deforming tool and 
deformed material without metallic pick-up and_ scoring; 
factors, particularly lubricant characteristics and metal sur- 
face topography, which may affect degree of conformation are 
discussed; it is shown that thin, semi-continuous lubricant 
film may easily be mechanically trapped at tool to. metal 
interface, metal subsequently being deformed largely via fluid 
pressure; such conditions which lead to production of matt, 


non-reflective surface on deformed material are not infre- 
quently encountered in forming processes. 


Transition Temperatures in Sliding Systems, R.S.FEIN, C.N. 
ROWH, K.L.KREUZ. ASLE—Trans v 2 n 1 1959 p 50-7. 
Studies were made at Texaco Research Center, Beacon, NY, 
to clarify effect of operational variables on transition tem- 
perature in closely controlled multiple traverse sliding system 
using dilute hydrocarbon solution of fatty acid as lubricant; 
it is found that temperature at which sudden transition from 
low to high friction and wear occurs increases with sliding 
speed, decreases with load, and is otherwise independent of 
operating variables. 

Unsteady Transfer of Momentum and Heat Between Con- 
centric Cylinders, C.S.YIH. ASME—Trans—J Basic Eng v 82 
Ser D n 1 Mar 1960 p 210-16. Indexed in Engineering Index 
1959 p 717 from Paper n 59-Hyd-17. 


Aircraft. See also Lubricating Oil—Aircraft Engines. 


Lubricating X-15’s Hot Bearings, F.R.WATSON, A.L.LUD- 
WIG. Aircraft & Missiles v 8 n 2 Feb 1960 p 60-2. Require- 
ments of lubricant used on bearings in X-15 research aircraft 
control system; evaluation of greases undertaken in North 
American Aviation test facility and test procedure; of 24 
greases tested, only five completed required number of test 
eycles; only one, AeroShell Grease 5A was commercially avail- 
able; bearing operation; materials of construction ; schematic 
showing lubrication points and test results. 


Automobiles. See also Lubricating Oil—Automobile Engines. 


Axle and Gearbox Lubrication and Development of Transaxle 
Fluid, E.G.ELLIS. Sci Lubrication vy 12 n 8 Aug 1960 p 27-32. 
Differing lubricant needs of two parts and experience with 
common lubricant; need of special lubricants with anti- 
seuffing properties for hypoid gear; principle of transaxle 
construction ; use of common fluid (SAE 80 multi-purpose gear 
oil) for manual transmission while two lubricants are used 
with Powerglide; research in formulation of transaxle fluid 
and approach suggested to develop common transmission and 
engine lubricant rather than transmission and axle lubricant. 


Compact Cars. Lubrication v 46 n 4 Apr 1960 p 41-64. 
Design features and lubrication requirements of American 
compact cars; design criteria and features of various engines: 
Chevrolet Corvair, Ford Falcon, Chrysler Valiant, American 
Motors Rambler Revel, ete; engine specification and car 
manufacturers lubricant recommendations; lubrication and 
fuel systems; transmission and differential specifications and 
manufacturers recommendations ; suspension. 


Developing Transaxle Fluid, N.A.HUNSTAD, R.A.WIL- 
KINS, R.E.OSBORNE, E.D.DAVISON. SAE—Paper n 117A 
for meeting Jan 11-15 1960 37 p; see also abstract in SAE— 
J v 68 n 2 Feb 1960 p 64-9; SAE—Trans v 68 1960 p 685-96. 
History of hypoid gear lubricant and efforts made by General 
Motors Research Laboratories in development of transaxle 
fluid for automatic-type unit; tabulation of lubricant require- 
ments; plumbed car tests and other tests used for evaluating 
transaxle fluid; evaluation studies of 32 mineral-oil-base fluids, 
and 10 synthetic-base fluids; projected future studies. 53 refs. 


Development of Transaxle Fluid for Chevrolet Corvair, J.W. 
CLARK, R.E.HARVIB, E.L.NASH. SAE—Paper n 117B for 
meeting Jan 11-15 1960 13 p; see also abstract in SAE— 
J v 68 n1 Jan 1960 p 26-9. Procedure followed in development 
of combination fluid to meet joint requirements of transaxle 
composed of automatic transmission and hypoid rear axle 
assembly; design features of Corvair Powerglide transmission ; 
axle and transmission phases of transaxle fluid development ; 
three stages of long range development program: laboratory 
bench and screening tests; proving ground proof-testing of 
vehicles; field and fleet testing. 


Lubrication Maintenance of Hydraulically Operated Auto- 
mobile Transmissions, P.RICHARDSON. Sci Lubrication v 12 
n 5 May 1960 p 53-8, 62. Review of types of transmission and 
principle of hydraulic operation; four functions which hy- 
draulic fluid has to perform; fluid specification data; mainte- 
nance requirements ; diagram of Borg-Warner automatic trans- 
mission unit showing fluid passages; maintenance and service 
procedures described. 


Bearings. See Bearings—Lubrication. 
Chemical Plants. Choosing Lubricants for Chemical Plant Ma- 


chinery. Chem & Process Eng v 41 n 2 Feb 1960 p 64-5. Guide 
to lubricating systems and lubricants best suited to special 
requirements of pumps, valves, stirrers, fans and other 
machinery in chemical plants; factors governing gear and 
fan lubrication; oil circulating systems; extreme-pressure 
lubricants ; methods for valve lubrication. 


Clocks. Die Schmierung von Uhrenlagern, R.PETERMANN. 


Schweizer Archiv v 26 n 1 Jan 1960 p 45-9. Lubrication of 
clock bearings; review of reasons for characteristic behavior 
of steel-ruby bearings with and without lubrication; inves- 
tigation of effects of surface impurities and of protective 
measures regarding spreading of lubricants; analysis of 
requirements for lubricants, e.g., solid vs liquid, chemical 
composition, size of molecules, etc. 
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Compressors. See Natural Gas Pipe Lines—Compressor Stations. 

Cutting Tools. See Cutting Fluids. 

Dairy Industry. Dairy Industry. Lubrication v 46 n 6 June 1960 
p 81-92. Methods and equipment used in dairy industry which 
includes variety of milk, cheese and ice cream processing 
equipment, homogenizers, packaging plant, ete, as well as 
pumps, electric motors, conveyors and special machines; lubri- 
cation aspects of machinery used, conveyors and refrigeration 
equipment; simplified lubrication plan. 

Die Casting Machines. Auswahl und Anwendung von Formen- 
trenn-. und Schmiermitteln sowie Hydraulikmedien in der 
Druckgiesserei, W.FLICK. Giesserei v 47 n 9 May 5 1960 
p 241-4. Selection and application of die parting compounds, 
lubricants for moving die parts, and hydraulic fluids in die 
casting foundry; review of present state of developments, 
including schematic tabulation of uses of three groups of 
lubricants and equipment for automatic application. 


Plunger Lubrication on Cold-Chamber Die Casting Machines. 
Machy (Lond) v 97 n 2498 Sept 28 1960 p 747-9. Application 
of lubricant to die and plunger; particular difficulty encoun- 
tered in plunger lubrication of vertical shot-sleeve machines ; 
discussion of automatic lubricators for cold chamber plungers, 
recently introduced by Klueber Lubrication, Munich, Germany, 
which are suitable for application to most commercial ma- 
chines. 

Elevators. See Elevators—Maintenance and Repair. 
Feed Mills. See Lubrication—Food Products Plants. 


Food Products Plants. Grain Processing. Lubrication v 46 n 8 
Aug 1960 p 105-12. Lubrication of machinery associated with 
many phases involved in grain processing industry; flow 
diagram for typical flour and animal feed mill; conveying 
equipment used to handle grain and grain products; examples 
of equipment used in flour milling, manufacture of preformu- 
lated cake mixes, cereal, and malt manufacturing; packaging 
machines; simplified lubrication plan. 

Gas Turbines. See also Natural Gas Pipe Lines—Compressor 
Stations. 


Lubrication System of World’s First Gas Turbine Tanker. 
Sci Lubrication v 12 n 8 Aug 1960 p 18-15. Shell tanker 
Auris of 12,000 tons dw is fitted with 5500-hp turbine designed 
by British Thomson-Houston Co; turbine has two axial flow 
compressors in series, separated by intercooler; details of 
Pametrada hydraulic transmission system; turbine, gears and 
hydraulic components share common lubricating oil system; 
about 90 tons of lubricating oil/hr are needed; three oil 
circulating pumps are available, each of 98 tons/hr capacity 
at 50 psi; results of tests. 


Gears. See also Lubricants—Testing ; Lubricating Oil—Additive 
Compounds; Lubricating Oil—Testing; Lubrication—Automo- 
biles. 

Development of EP-Oils for Reduction Gears on Steam Tur- 
bines and Hydraulic Torque Converters, H.L.STEINBACH. 
World Petroleum Congress, Fifth—Proe New York, N.Y. 
See VI June 1959 p 257-74 (discussion) 274-6. Most important 
gear features which influence lubrication include primarily 
cutting process and surface finish which can be achieved by 
it; specific demands which manufacturers of steam turbines, 
or hydraulic torque converters, make upon oil. 


Extreme Pressure Lubricants for Marine Gears, A.D.NEW- 
MAN. Int Shipbldg Progress v 6 n 63 Nov 1959 p 486-92; 
see also Am Soe Naval Engrs—J v 72 n 4 Nov 1960 p 753-7. 
Present and likely future marine main reduction gear require- 
ments; extent to which requirements are met by developments 
in extreme pressure lubricants. 


Growth of Sulphide Films on Steel, R.B.CAMPBELL, L. 
GRUNBERG, H.M.SCOTT. Nature (Lond) v 187 n 4737 Aug 
13 1960 p 588-9. Sulphur and its compounds used widely in 
extreme pressure gear oils prevent scuffing of gears by forma- 
tion of protective sulphide films; kinetics of formation of 
films at high temperatures is studied using radioactive tracers 
and electron microscopy. 


Measurement of Oil-Film Thickness Between Disks by Elec- 
trical Conductivity, S.I.EL-SISI, G.S.A.SSHAWKI. ASME— 
Trans—J Basie Eng v 82 Ser Dn 1 Mar 1960 p 12-18. Indexed 
in Engineering Index 1959 p 718 from Paper n 58-A-253. 


Paradoxical Products—Lubricants for Gears, E.L.WILL. 
SAE—Paper n 217B for meeting Sept 12-15 1960 6 p. Additive 
requirements for standard classifications of gear lubricants 
and approach used at Monsanto Chemical Co to obtain data 
on additive requirements in various equipment under service 
conditions; additive compositions and functions of regular, 
worm type, and mild type extreme pressure (EP) gear lubri- 
cants; enumeration of organic compounds helpful in com- 
bating scoring under high speed conditions and compounds 
effective under high torque conditions. 


Performance Characteristics of Lubricating Oil Film Be- 
tween Rotating Disks, S.I.EL-SISI, G.S.A.SSHAWKI. ASME— 
Trans—J Basic Eng v 82 Ser Dn 1 Mar 1960 p 19-34. Indexed 
in Engineering Index 1959 p 718 from Paper n 58-A-254, 
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Spur Gears-Hertzian Contact Times, E.K.GATCOMBE, R.P. 
HUNNICUTT, G.F.KINNEY. Lubrication Eng v 16 n 7 July 
1960 p 308-11. Contact time between mating gear teeth is 
important in study of stress gradients developed in gears, and 
in dynamic lubrication processes where finite time required 
for acceleration and viscous flow of lubricant must be con- 
sidered; expressions are developed for contact ratio; Hertzian 
contact stress, and Hertzian contact time for all five phases 
of contact; relations apply directly to gear teeth with involute 
profiles. 


Status Report on Gear Lubrication, T.W.HAVELY. SAE— 
Paper n $225 (Central Ill See)—for meeting Dec 14 1959 25 p. 
Review of published literature with objective of defining state 
of art; lubrication requirements of gears with particular 
reference to criteria for tooth surface stresses; types of 
lubricants for gears, and additives employed; testing of gear 
lubricants ; empirical formulas, tables and schematics. 72 refs. 


Study of Gear Lubricant Thermal-Oxidative Degradation 
Phenomena, N.T.MECKEL, R.D.QUILLIAN, Jr. SAE-—Paper 
n T38 for meeting Jan 11-15 1960 40 p; see also abstract in 
SAE—J v 68 n 5 May 1960 p 60-2. Details of program con- 
ducted at Ordnance Fuels and Lubricants Research Labora- 
tory; development of reliable test technique to evaluate 
thermal-oxidation stability of gear lubricants for MIL-L- 
002105A specification ; investigation of thermal-oxidative degra- 
dation phenomena through isolation of oxygen and tempera- 
ture effects; consolidated test results tabulated. 


Verlustleistung und Erwaermung von Stirnradgetrieben, G. 
NIEMANN, H.OHLENDORF. VDI Zeit v 102 n 6 Feb 21 1960 
p 216-24. Power loss and heating-up of spur gears; determina- 
tion, by measurement and calculation, of relation between 
number of gear teeth and amount and viscosity of oil that 
results in minimum heat development; most efficient method 
of dissipating heat; use of oil additives or synthetic oils recom- 
mended. 


Heat Pumps. Application of Refrigeration Lubrication Systems 


to Heat Pumps, T.P-HUGHES. J Refrig v 3 n 1 Jan-Feb 1960 
p 12-14. Comparison of conditions in heat pump and in 
refrigerator showed that certain systems of crankcase oil 
recovery commonly used are often unsuited for former; it is 
recommended that for heat pumps with source temperatures 
above 60 F gas-tight valve should be placed in line between 
compressor and evaporator, oil rectifier should be used in 
preference to oil separator, and gas tight non-return valve 
should be included. From Brit Elec Allied Industries Research 
Assn—Tech Report Y/T25. 


Hydraulic Machinery. Lubricating Systems at New U.S. Hydro- 


Electric Station, Sci Lubrication v 12 n 1 Jan 1960 p 25-6. 
Brownlee hydroelectric generating station of Idaho Power Co 
comprises four generating units with total rated capacity of 
360,000 kw; details of lubrication arrangements used for guide 
and thrust bearings of hydraulic turbines and generators, 
respectively. 


Lubrication of Generators at Aswan Dam. Sci Lubrication 
v 12 n 4 Apr 1960 p 31-2. Hydroelectric installation on River 
Nile, Egypt, will consist of seven main and two auxiliary 
turbines providing 1860 kw-hr of electricity; five thrust bear- 
ings were made by Brown Boveri; circulated by means of 
pump driven by a-c motor, oil lubricating thrust bearing is 
eooled by eight oil-water heat exchangers incorporated in 
foundations; oil circuit includes reservoir with capacity of 
11 cu m, filter and flow-meter incorporating alarm device; 
details of air and oil cooling systems. 


Internal Combustion Engines. See also Lubricating Oil—Addi- 


tive Compounds; Lubricating Oil—Testing. 


Beitrag zur Erfassung der Schmierverhaeltnisse in Ver- 
brennungskraftmaschinen, J.HOLLAND. VDI-Forschungsheft 
v 25 n 475 1959 32 p. Contribution to study of lubrication of 
internal combustion engines; method of calculating load 
capacity due to displacing shaft against bearing and evaluat- 
ing path of shaft in bearing; calculation of oil consumption 
due to oil inlet pressure, rotary shaft movement, and shaft 
displacement caused by load; data on diesel tests. 


Dynamic Theory of Piston-Ring Lubrication—2. Experiment, 
S.FURUHAMA. Japan Soe Mech Engrs—Bul vy 3 n 10 May 
1960 p 291-7. Apparatus and methods used in experiment on 
theory; results indicate theoretical values in 1st report (Japan 
Soe Mech Engrs—Trans v 24 n 148 Dec 1958 p 1032-9) are 
in accord with experimental values both qualitatively and 
quantitatively. 


Influence of Lubricating Oil on Some Operating Problems 
of Two-Stroke Gasoline Engine, D.W.GOLOTHAN. Instn Mech 
Engrs—Proe (Automobile Div) n 4 1958-1959 p 155-64 (dis- 
cussion) 165-77. Most of these engines are lubricated by 
‘Petroil’ system, i.e. oil and gasoline are mixed before they 
are put into fuel tank which leads to spark plug fouling, 
exhaust port blocking, piston seizure, bearing corrosion, and 
piston deposits; results of tests by “Shell’’ Research Ltd show 
that overall solution of these problems demanded conflicting 
properties of lubricating oil; optimum oil formulation. 


Iron and Steel Plants. 


Machine Tools. 
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Lubrication of Air Cooled and Water Cooled Two-Stroke 
Cycle Engines, L.E.HAAS. Lubrication Eng v 15 n 11 Nov 
1959 p 436-49, Theory of lubrication of 2-stroke cycle engines 
and various requirements of such lubricant; report of tests to 
find single lubricant suitable for both air and water cooled 
engines using outboard motors and chain saw engines; results 
are given and preliminary specification of lubricant is pre- 
sented. 

New Approach to Lubricating Problems of Internal Com- 
bustion Engines, F.A.KIRIGIN. Lubrication IBhayes hie US aay 7 
July 1960 p 315-20. Approach considers not only isolated 
physical and chemical phenomena occurring but emphasizes 
interconnections of laws and factors involved; proposed scheme 
representing interconnections of laws governing compression 
ignition engine process is explained; schematics. 

Problems Encountered in Lubrication of Small Two-Stroke 
Petrol Engines, A.-TOWLE. Instn Mech Engrs—Proc (Auto- 
mobile Div) n 4 1958-1959 p 141-54 (discussion) 165-78. Road 
and bench test program, made by Lubrizol International 
Laboratories, Derby, to determine influence of factors governing 
lubrication of 2-stroke engines used in motor cycles, scooters, 
miniature cars, and motor boats; it is shown that while most 
engines can be lubricated by oils ranging from SAE 10 W 
to SAE 50 viscosity grade, most satisfactory oil depends 
upon design of engine and operating conditions. 


Radioactive Tracer Study of Lubricating Oil Consumption, 
E.S.STARKMAN. SAE—Paper n 194B for meeting June 5-10 
1960 19 p; see also SAE—J v 68 n 7 July 1960 p 119, 121; 
Sci Lubrication vy 12 n 7 July 1960 p 26-7. Reciprocating 
engine lubricating oil consumption usually is determined by 
differential method of measurement; tritium tracer-scintillation 
counter technique was used by Univ of Calif to tag oil and 
to count activity of exit routes by which oil or its degradation 
products leaves engine; theory for abnormal oil consumption 
shows relationship between consumption and engine speed 
and load. 


Ramrod Lubricating System. Automobile Engr v 50 n 1 
Jan 1960 p 24-5. New system of bearing lubrication is intro- 
duced by Glacier Metal Co, Ltd, to increase life of main and 
big end bearings of internal combustion engines, such as 
large diesel engines for industrial and marine applications 
and, under certain circumstances, smaller high speed engines; 
system involves injection of lubricating oil at high pressure 
into bearing shortly before each application of inertia or gas 
loading ; cycle of operations. 

Two-Cycle Engine Lubrication, D.C.BARDY. SAE—Paper n 
$232 (Texas Gulf Coast Sec) for meeting Jan 18 1960 14 p. 
Study made by Lubrizol Corp, Cleveland, Ohio, of engines 
using mixture of gasoline and other for both lubrication and 
fuel, employed in outboard motors, chain saws, lawn mowers, 
etc; lubrication problems and evaluation of 2-cycle additives ; 
study of various base stocks to determine effect on perform- 
ance and response to additive treatment showed that Coastal 
and Pennsylvania solvent extracted untreated oils gave better 
performance than Mid-Continent oils; response of latter was 
greater than that of Coastal or Pennsylvania oils. 


See also Lubrication—Rolling Mills. 


Fully Automatic Bulk Handling Lubrication System for 
Sinter Plant, G.WILLIAMS. Iron & Coal Trades Rev v 180 
n 4785 Apr 1 1960 p 747-51. Lubrication problems at sinter 
plant at Margam Works of Steel Company of Wales; after 
unsuccessful trials with lithium- and sodium-based greases, 
high viscosity adhesive compound (Shell Cardium Compound 
C in summer, and Compound A in winter) was introduced 
with immediate success; automatic centralized bulk handling 
system described. 

Making Lubrication More Effective as Weapon in Manage- 
ment’s War on Wear, W.G.RITTER. Iron & Steel Engr v 37 
n 9 Sept 1960 p 191-6 (discussion) 197-8. 14 suggestions 
presented are made with present machine design practice in 
mind. 


Specification of Circulating Oil Systems, J.B.KIRSCHNER. 
Lubrication Eng v 15 n 12 Dec 1959 p 484-6, 496. Detailed 
requirements for circulating oil lubrication systems for use 
on industrial equipment, especially those used in steel indus- 
try; general system and detailed system requirements which 
apply to components used in circulating systems. 


Standardization of Lubricants for Steel Mills, P.D.METZ- 
GER, H.D.FOSTER. Iron & Steel Engr v 37 n 9 Sept 1960 
p 178-80 (discussion) 180-2. Experience with lubricant stand- 
ardization program at Wheeling Steel Corp indicates overall 
savings of at least 10% on large volume lubricants purchased 
on yearly basis. 

See also Machine Shops—Time Study. 


Survey of Way Lubrication Problems Peculiar to Servo- 
Controlled Machine Tools, R,K.SEDGWICK. Lubrication Eng 
vy 16 n1 Jan 1960 p 19-21, 31. Principal problem is large and 
variable friction encountered which causes continual changes 
in servo properties of machine; friction control techniques 
evolved and investigation of oils and ways on actual milling 
machines; criteria established for evaluation and elimination 
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of oils; method of evaluation is devised for latter procedure ; 
testing method for comparing oils and compiling data upon 
which to base selection. 


Missiles. Lubrication of Corrosion-Resistant Alloys By Mix- 
tures of Halogen-Containing Gases at Temperatures Up to 
1200 F, D-H. BUCKLEY, R.L.JOHNSON. NASA—Tech Note 
n D-197 Noy 1959 29 p. Study made to find optimum gas 
mixtures for effective lubrication of nickel- and cobalt-base 
alloys, for use in space vehicles, missile components, etc, and 
to postulate reaction mechanisms so that useful metal-gas 
combinations might be predicted; gases used were CFsBr, 
CF2Bra, CHF2Br, and SFs6; 1:1 gas blend of CF2Br2 and CF3Br 
found to be effective lubricant to 1200 F for Stellite 98M2 
on Hastelloy C and Inconel X on Rexalloy 33. 


Motor Buses and Trucks. Bus and Truck Lubrication. Lubrica- 
tion v 46 n 5 May 1960 p 65-80. Review of engine operating 
conditions, types and oil performance requirements; details of 
prominent current lubricant specifications such as MIL-L-2104A 
Amendment 1, MIL-L-2104A Supplement 1, Superior Lubri- 
cants Specification for heavy duty diesel engines; selection of 
motor oil; LPG engine lubrication requirements; automatic 
transmission lubrication; rear axle chassis, steering gear, and 
wheel bearing lubrication; simplified lubrication plan. 


Comparison of Axle and Transmission Lubricant Require- 
ments, R.K.NELSON, L.J.VALENTINE, SAE—Paper n 192C 
for meeting June 5-10 1960 6 p; see also SAE—J v 68 n 6 June 
1960 p 68-9. Paper compares requirements for motor truck 
transmissions and rear axles in relation to operational stand- 
ards; major factors are load carrying requirements, operation 
temperatures, rolling and sliding velocities, and lubricant 
properties ; comparison shows distinct variations and similari- 
ties. 


Laboratory and Field Findings Pertaining to Axle Lubri- 
cants, W.A.JOHNSON. SAE—Paper n 192A for meeting June 
5-10 1960 9 p. Field experience gained at Rockwell-Standard 
Corp shows that SABH-140 viscosity lubricant is far superior 
to SAE-90 in preventing gear wear; other lubricant factor 
which merits attention involves load carrying ability of 
lubricant; transmission recommendations generally specify 
SAE-90 viscosity and absence of load carrying additives; it is 
suggested that lubrication requirements and recommendations 
for transmissions are different from those for rear axles. 


Practicality of Common Transmission and Axle Lubricant, 
S.R.CALISH. SAE—Paper n 192D for meeting June 5-10 1960 
6 p. Common lubricant was used for transmissions and axles 
of heavy duty equipment since 1947 and optimum base oil- 
additive combination was selected based on extensive laboratory 
and field tests; latest military specification requirements em- 
phasize antiscore protection at expense of other desirable 
qualities; extent of successful field experience is statistically 
substantiated; paper represents view point expressed by Cali- 
fornia Research Corp. 

Report on Transmission Lubricant Requirements, R.E. 
FLETCHER. SAE—Paper n 192B for meeting June 5-10 1960 
6 p; see also abstract in SAE—J v 68 n 8 Aug 1960 p 127-8. 
Lubricant requirements of truck and bus transmissions; based 
on present lubricants, it is thought that common transmission 
and rear axle lubricant do not constitute best lubricant; 
results obtained in laboratory tests made with three SAE 
90 Hypoid gear lubes, three MIL-L-2105 or MIL-L-2105B 
multi-purpose gear lubes, and three SAE 50 heavy duty engine 
oils; effort should be made to develop common transmission 
and engine lubricant rather than transmission and axle lubri- 
cant. 


Nuclear Power Plants. 
cants—Irradiation. 
Development of Radiation Resistant Oils, J.G.;CARROLL, 
R.O.BOLT. ASLE—Trans v 2 n 1 1959 p 1-6. Study, made at 
California Research Corp, Richmond, Calif, to develop oils of 
maximum radiation stability from available ingredients ; lubri- 
cants in three viscosity grades were made with alkylbenzenes 
containing selected polymers and additives; special and con- 
ventional oils were irradiated under water in Canal Gamma 
Source at Materials Testing Reactor (MTR) in Idaho; alkyl- 
benzene fluids still retained lubricating qualities after 50 to 
70x108 ry and remained fluid well above 100x105 r. 


Lubricants for Nuclear Engineering, P.JOST. Nuclear En- 
ergy v 14 n 143 Apr 1960 p 160-1. Nuclear engineering presents 
lubrication problems not encountered in other industries ; 
radiation has deleterious effect on conventional lubricants, and 
exclusion of maintenance operations from large areas for 
reasons of safety, requires perfect functioning of equipment 
for long periods without supervision; use of molybdenum 
disulphide has provided answer to many difficulties which 
have arisen to date; some applications of MoS» are described. 


Lubrication Requirements of Nuclear Power Plants, J.J. 
FREWING, N.A.SCARLETT. World Petroleum Congress, Fifth 
—Proe New York, N.Y. June 1959 See X p 163-72 (discussion) 
172-3. Mechanisms considered to be lubricated; hydrocarbon 
oils undergo cross linkage which causes increase in viscosity ; 
paraffinic oils are least stable and ultimately solidify, but 
natural occurring aromatic compounds present in some oils 


See also Bearings—Lubrication ; Lubri- 
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have beneficial effect; soap based greases are liquefied wat 
comparatively low radiation dosages; greases developed which 
show resistance to radiation. 


Ore Treatment Plants. Schmierung yon Aufbereitungsmaschinen, 
K.D.AENGENEYNDT. Aufbereitungs-Technik v 1 n 3, 5 Mar 
1960 p 137-43, May p 233-7. Lubrication of processing ma- 
chines; behavior of oils and greases under influence of tem- 
perature, water, and dirt; wear of machines must be obviated 
by use of dustproof lubricating systems as circulation system 
lubrication for oils, or central lubrication for greases; specific 
lubricants for gear, bearing, and hydraulic equipment for 
rotary and jaw crushers, and for rotating drums; lubrication 
in coal treatment plants. 


Power Plants. See also Lubrication—Hydrauliec Machinery; Lu- 
briecation—Nuclear Power Plants. 


Stationary Turbo Generators. Lubrication v 46 n 7 July 
1960 p 93-104. Examination of lubricating systems of steam, 
hydro and gas power plants illustrates variety and similarity 
of demands placed on lubricating oil; types of bearings used 
and importance of oil viscosity; rust and corrosion prevention, 
foam resistance, and oil maintenance. 

Printing Presses. Printing Lubrication. Lubrication v 45 n 12 
Dee 1959 p 157-74. Description of equipment used and press 
lubrication requirements; types of lubrication systems used or 
applicable to printing machinery; simplified lubrication plan ; 
press operation and lubrication; use of folders, stitechers and 
trimmers, and addressograph; special reference made to flat 
bed letterpress. 

Pumps. Conditioning of Vacuum Pump Oils, G.TOPOL. Lubri- 
cation Eng v 15 n 12 Dee 1959 p 492-5. Performance of high 
vacuum pump depends greatly on quality of its sealing oil; 
special oils of low vapor pressure are employed to obtain best 
results in evacuation process; methods of oil purification ; 
experimental purifier for sealing oils; operating principle, 
laboratory tests and field test data. 


Research. Esso’s New Technical Sales Department. Sci Lubrica- 
tion v 12 n 8 Aug 1960 p 33-4. Department at Feltham, Eng- 
land, is mainly concerned with providing immediate service 
to their customers, but actual testing of experimental grades, 
in field and laboratory, is within its work which covers fuel 
oils, lubricants, and special products such as rust preventives, 
chemicals, anti-freeze, etc; details of lubricants section, engine 
test house, and equipment used such as Hilger & Watts direct- 
reading spectrograph; one of its uses is to ascertain additive 
content in used oil. 


Lubrication Research at N.E.L. Sci Lubrication v 12 n 9 
Sept 1960 p 27-8. Work carried out at Nat Eng Laboratory 
in connection with lubrication wear and mechanical engineer- 
ing aspects of corrosion; two investigations of dynamically 
loaded bearings; first concerns effects of known out-of-balance 
loads on lightly loaded bearings; equipment developed for 
measuring displacement of rotating shaft; in second study, 
performance of main bearings of 4-stroke diesel engine is 
measured; work done on fretting corrosion, scuffing and rip- 
pling of hypoid gears; pitting failures; lubricants at high 
pressure. 


Rolling Mills. Centralized Re-Circulating Coolant Systems for 
Cold Rolling Operations in Steel and Aluminum Industries, 
J.P.WETTACH. Lubrication Eng v 16 n 9 Sept 1960 p 410-13. 
Requirements of roll oils for cold rolling metals are lubrication 
of strip during rolling, staining tendency during rolling or 
annealing, separation and recovery operation; basic types of 
coolant systems employed pointing out different design involved 
for processing aluminum, brass, and various types of steel; 
new developments in field of filtration and clarification of 
coolants; advantages. 


Development of Cold-Rolling Lubricants for Aluminum A\I- 
loys, R.D.GUMINSKI, J.WILLIS. Inst Metals—J v 88 pt 12 
Aug 1960 p 481-92. Investigation to develop improved lubri- 
cants; tests for “‘reduction capacity’’, staining, surface finish, 
and stability devised; good correlation found between tests 
and performance of lubricants in rolling mill; tests were used 
to correlate reduction capacity, staining, and stability of 
various lubricants with physical and chemical characteristics 
of base oils and additives from which lubricants are com- 
pounded; specification for satisfactory lubricant formulated. 


Lubrication Equipment Installed at New Rolling Mill of 
British Insulated Callender’s Cables. Sci Lubrication v 12 n 7 
July 1960 p 22-5. Features of copper rod rolling mill at 
Prescot; lubrication system comprises two settling tanks and 
sump with total capacity of 60,000 gal; all roll grooves, 
roller guides stripper gear and channels are provided with 
flood lubrication by 314% solution of Shell M.3*soluble rolling 
oil in water; two main cooling problems are quench water 


in closed circuit system with four pumps and forced air 
cooling for electrical department and main motors; electrical 
equipment. 


Nature of Lubrication in Cold Rolling of Aluminum and 
its Alloys, J.A.SSCHEY. Inst Metals—J v 89 pt 1 Sept 1960 
p 1-6. Comparison of rolling of mild steel and of aluminum 
and its alloys (99.99% Al, Al-l 25% Mn alloy, clad and 
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unclad Al-Cu-Mg-Si alloy, Al-5% Mg alloy) ; methods employed 
for calculating coefficient of friction; mechanism of lubrica- 
tion suggested. 


Selection and Use of Water Soluble Rolling Oil, P.W.COFF- 
MAN. Iron & Steel Engr v 37 n 6 June 1960 p 69-75 (discus- 
sion) 75-7. 26 products from 10 different companies tested in 
program for selection of soluble rolling oils, begun in 1953 
by Acme Steel Co.; initial selection of rolling oil must con- 
sider lubricity, wettability, detergency, freedom from staining 
and corrosion; importance of maintaining proper solution 
concentration and freedom from contamination; rolling oil 
used successfully for bearing lubrication on same mill. 


Sewage Treatment Plants. Lubrication Engineer in Action, S.L. 


McDONIEL. Lubrication Eng v 16 n 8 Aug 1960 p 354-9. 
System of Metropolitan Sanitary District of Greater Chicago 
involves three treatment plants; more than 11,000 individual 
pieces of equipment, excluding motors, require special lubrica- 
tion attention; approach used and lubrication program; use of 
simple classification system for lubricants; posting of charts; 
ecard index follow-up system to insure effective lubrication ; 
routine testing and analysis of incoming materials; monthly 
cost and consumption reports; storage and handling proce- 
dures; training course for all personnel. 


Steam Turbines. See also Lubricating Oil—Additive Compounds ; 


Lubrication— Gears. 

Effects of High Energy Ionizing Radiation on Turbine Oil 
Performance Characteristics, C.F.KOTTCAMP, R.P.NEJAK, 
R.T.KERN, ASLE—Trans v 2 n 1 1959 p 7-12. Marine and 
stationary steam turbine oils were exposed to electron radiation 
and evaluated for radiation-induced changes in functional 
characteristics ; irradiated oils were examined by numerous 
laboratory techniques including those established by ASTM 
Committee C on Turbine Oils; changes noted in turbine oil 
viscosity, oxidation stability, rust resistance, foaming sus- 
ceptibility, color and other properties. 

Ognestoikie turbinnye masla, K.I.IVANOV, E.D.VILYAN- 
SKAYA. Teploenergetika v 6 n 9 Sept 1959 p 65-8. Study of 
fire resistant oils for steam turbines; tables on fire resistant 
properties of Soviet synthetic and naphtha oils. 


Tankers. See Lubrication—Gas Turbines. 
Textile Machinery. Lubrication Engineer in Action, J.K.WILL- 


COX. Lubrication Eng v 16 n 11 Nov 1960 p 514-18. Lubrica- 
tion engineering at American Viscose Corp, Marcus Hook, Pa; 
system evolved includes establishment of lubrication schedules 
and procedures; training program; salvage and reconditioning 
of lubricants formerly discarded; emphasis on lubrication in 
equipment design; example and solution found involving 
accelerated wear on slasher drum bearings where excessive 
moisture in form of steam made lubrication difficult; how 
cooperation with suppliers can lead to important gains replac- 
ing six different greases with one. 


Titanium. Boundary Lubrication of Titanium, E.RABINOWICZ. 


World Petroleum Congress, Fifth—Proc New York, N.Y. Sec 
VI June 1959 p 319-81 (discussion) 3881-2. Titanium shows 
strong tendency to weld onto other metals against which it 
slides ; long chain hydrocarbons modified by substituted groups 
at regular intervals along chain, particularly effective being 
chlorotrifluorcarbons and other halogenated hydrocarbons, pro- 
vide lubrication only after continued sliding over same track, 
after oxide layer initially present has been worn away. 


Glass Lubricants Aid High-Temperature Forming, W.M. 
STERRY. Metal Progress v 77 n 6 June 1960 p 110-16. Study 
of feasibility of using low melting glasses in molten condition 
as lubricants during forming of titanium alloys at elevated 
temperature made by Boeing Airplane Co; test data indicate 
that good lubrication was produced by XL-B lubricant over 
wide range of temperature; lubricants to be used at 1200 to 
1500 F, and for hammer forming at 1600 F; viscosity test 
found which provides good correlation between some viscosity 
index and lubricating properties. 


Torque Converters. See Lubrication—Gears. 
Wire Drawing. See Lubricants—Wire Drawing. 
LUBRICATORS. See Lubrication. 

LUMBER. See Wood. 

LUMBER HANDLING 


See also Cars—Freight ; Wooden Construction, 


Automation and Electronics Speed Dockside Timber Handling. 
Process Control & Automation v 7 n 7 July 1960 p 828-81. 
New equipment for automatic handling and sorting of lumber 
at Phoenix Timber Co, Rainham, Essex, claimed to be in 
advance of any similiar machine existing in world; automatic 
length sorting machine; automatic lumber measurement and 
handling. 


LUMBER MILLS. See Materials Handling—Lumber Mills. 
LUMINESCENCE AND LUMINESCENT MATERIALS 


_ See also Chemical Analysis—Apparatus ; Counters—Scintilla- 
tion ; Crystals--Electrie Properties ; Diamonds ; Plectric Lamps ; 
Electric Lighting—Electroluminescent ; Electron Tubes ; Glass— 
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Irradiation 3 Illuminating Engineering; Instruments—Readout 
Systems ; Light—Amplifiers. 


Application of Thermoluminescence and Reflectance Meth- 
ods to Study of Lattice Defects in Alumina Ceramics, L.M. 
ATLAS, R.F.FIRESTONE. Am Cer Soc—J v 43 n 9 Sept 1960 
p 476-84. Using y-ray irradiation method, glow curves were 
determined for high purity alumina, alumina doped with few 
hundredths per cent of Mg, Ca, Ti, Fe, or Si, and for high 
purity aluminas annealed in oxygen and in hydrogen; im- 
purity ions contribute to thermoluminescence not only by being 
instrumental in creation of cation or anion vacancies but also 
Py acting directly as trapping sites for electrons or positive 

oles, 


Behavior of Several Phosphors upon Irradiation in Vacuum 
Ultraviolet, R.L.CONKLIN. Optical Soe America—J v 49 n 7 
July 1959 p 669-72. Continuation of D.H.THURNAU’s work 
(Engineering Index 1956 p 577); results indicate emission 
spectra of all were found to be independent of exciting wave- 
length; quantum efficiencies of Zn2Si0u:Mn, CaSiOsg:Pb:Mn, 
and ZnO:(Zn), relative to sodium salicylate, increased with de- 
creasing excitation wavelengths below 1000 A; it is suggested 
ona this increase may be accounted for by internally emitted 
electrons. 


Berechnung des Polarisationsgrades der Resonanzfluvreszenz 
beim Auftreten der Strahlungsdiffusion, R.SEIWERT, W. 
ERMISCH. Annalen der Physik v 5 n 1-2 1959 p 4-30. Cal- 
culation of polarization degree of resonance fluorescence during 
occurrence of radiation diffusion; equations for calculation of 
such degree at very weak magnetic fields and weak reabsorp- 
tion of resonance radiation. 42 refs. 


Brightness and Firing Atmosphere in Preparation of Elec- 
troluminescent ZnS(Cu)(Al) Phosphors, K.MIYASHITA, T. 
TAKAHASHI, M.WADA. Inst Elec Engrs Japan—J v 80 n 
856 Jan 1960 p 51-8. Discussion of optimum preparation meth- 
ods of ZnS phosphors as dependent on flow of HeS gas, firing 
temperature and annealing temperature; experiments which 
consist of pure ZnS with 10-3 g atoms of Cu and AlI/mole 
ZnS. In Japanese with English summary. 


Comparative Study of Storage of Light Sums and Tempera- 
ture Quenching of ZnS-Ag Phosphor Excited by B-rays and 
Light, V.L.LEVSHIN, V.N.REBANE. Optics & Spectroscopy 
(English translation of Optika i Spektroskopiya) v 7 n 2 Aug 
1959 p 149-51. Comparative study of curves of thermolumines- 
cence and temperature quenching of ZnS-Ag luminophor ex- 
cited by light of 365 mu and f-particles from P*, TI®*, and 
S*; nature of filling localization levels and, to considerable 
extent, shape of temperature quenching curves when ZnS-Ag 
phosphor is excited by f-particles, is shown to be connected 
with low excitation densities. 


Configuration Interaction in Alkali Halide Phosphors, R.S. 
KNOX. Phys Rev v 115 n 5 Sept 1 1959 p 1095-1106. Heitler- 
London excitation states based only on free-activator-ion 
states are shown inadequate for theory of luminescence of 
heavy-metal-activated alkali halides; detailed discussion of 
Seitz theoretical model and its relation to recent experimental 
data on excitation bands, polarization effects and lattice struc- 
ture dependence of absorption spectra. 

Correlation of Thermoluminescence in MgO and Valence 
Changes of Iron and Chromium Impurities Detected by EPR, 
R.L.HANSLER, W.G.SEGELKEN. Physics & Chem of Solids 
vy 13 n 1-2 May 1960 p 124-31. Evidence is presented that 
certain luminescent effects in relatively high purity MgO are 
due to transfer of electrons and holes between iron and 
chromium impurities and depend on defects such as ion 
vacancies only in indirect manner; thermoluminescent glow 
curves, however, did not permit identification of traps. 

Das Abklingen der Lumineszenz von ZnS/Cu, ZnS/S, ZnS/Zn 
und ZnO/Zn bei Anregung mit 60-keV-H2+ -lonenimpulsen, 
K.H. HAERDTL. Zeit fuer Physik v 157 n 3 1959 p 316-25. 
Decay of luminescence of ZnS/Cu, ZnS/S, ZnS/Zn and ZnO/Zn 
after excitation by 60 kev-He+ ion-pulses; calculation of in- 
crease of ion pulse-duration needed to cause increasing decay 
times in different phosphors; comparative measurements of 
decay times with a particles. 

Dependence of Forbidden Gap and Luminescence Ground- 
State Energies of (ZnCd)S:Ag on Concentration of CdS, G.E. 
GROSS. Phys Rev v 116 n 6 Dec 15 1959 p 1479-80. Study 
shows how band gap, luminescent transition energies, and 
activation energies (for thermal quenching) of Zn CdS:Ag 
phosphors may be continuously and uniformly varied by chang- 
ing CdS content of host material; present work correlated 
with that of others to confirm presence of two separate ground 
states and to show that luminescence of this material may be 
explained by Klasens model. 

Dependence of Stored Light-Sums at Levels of Various 
Depths on Excitation Density, Yu.M.POPOV. Optics & Spec- 
troscopy (English translation of Optika i Spektroskopiya) v 
6 n 6 June 1959 p 497-9. It is shown that, in stationary state, 
ratio of number of electrons stored in deep levels of phosphor 
with two trap levels to number stored in shallow, levels is 
proportional to product of two factors, one of which repre- 
sents ratio of total number of deep levels to number of shal- 
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low, levels, and other decreases monotonically with increase in 
excitation intensity. 


Effect of Cds Addition in ZnS:Cu, In and ZnS:Ag, In Phos- 
phors, E.F.APPLE. Electrochem Soc—J v 107 n 5 May 1960 
p 418-22. In summary, CdS addition in ZnS:Cu,In or ZnS: 
Ag,In causes increase in ratio of short to long wavelength 
emission intensities; this increase is due to increase in ratio 
ie occupational probabilities of emitting states of two cen- 
ers. 


Effect of Excitation Energy Transfer on Luminescence of 
Molecular Crystals, V.M.AGRANOVICH. Acad Sciences USSR 
—Bul—Phys Series (English Translation) v 23 n 1 1959 p 
44-52. (Columbia Tech Translations, New York, NY). Phe- 
nomenological theory of energy transfer in molecular media 
is outlined and concentration dependence of contributions 
made by different active mechanisms is considered; results of 
quantum mechanical calculations of probability of transfer 
of energy by free exciton to impurity molecule are discussed. 


Effect of High-Temperature Annealing on Luminescence 
and Coloration of X-Rayed Quartz Crystals, M.N.D’YA- 
CHENKO. Optics & Spectroscopy (English translation of Op- 
tika i Spektroskopiya) v 8 n 4 Apr 1960 p 281-3. It is shown 
that high temperature annealing of X-rayed quartz produces 
additional trapping levels and increases coloration and lumines- 
cence; role of coloration by impurities and lattice defects in 
luminescence phenomena in crystals is explained. 


Effect of Pressure on Phosphor Decay, D.W.GREGG, H.G. 
DRICKAMER. J Applied Physics v 31 n 3 Mar 1960 p 494-6. 
Apparatus, developed to measure effect of pressure on decay 
rate of phosphors, has been operated to 52,000 atm and is 
capable of considerable extension of pressure range; three 
manganese activated phosphors with exponential decay curves 
were studied; tentative explanation is offered for result that 
decay rate decreased in two cases and increased in third case; 
hexagonal ZnS:Cu phosphor also studied. 


Efficiency of Electroluminescence in ZnS, G.NEUMARK. 
Phys Rev v 116 n 6 Dee 15 1959 p 1425-35. Theoretical model 
of impact ionization in barrier is used in study of efficiency 
of electroluminescence in ZnS; maximum obtainable efficiency 
is obtained from ratio of barrier voltage to total voltage. 


Electroluminescence of Polycrystallites, S.LARACH, R.E. 
SHRADER. RCA Rev v 20 n 4 Dee 1959 p 532-63. Important 
aspects of luminescence and of electroluminescence discussed, 
including incandescence, differences between electrolumines- 
cence and other types of luminescence, designing electro- 
luminescent materials to emit in any desired (visible) spectral 
range, nature of energy absorbing layer, and various electrical 
and optical aspects of electroluminescence from polycrystallites. 


Electroluminescence under Pulsed Square Wave Excitation, 
R.ZALLEN, W.T.ERIKSEN, H.AHLBURG. Electrochem Soc 
—J v 107 n 4 Apr 1960 p 288-95. Observations on electro- 
luminescence of two zine sulphide phosphors under pulsed 
d-c voltage excitation and their interpretation in light of 
proposed mechanisms ; results do not seem to favor mechanisms 
of delayed recombination; alternative mechanism is suggested 
whereby number of filled deep donors is assumed to control 
electroluminescence emission via number of field-ionizable 
electrons available for collision-excitation of centers. 


Etude spectrale de la luminescence due a l’excitation des 
gas rares par les rayons a, L.KOCH. J de Physique et le Ra- 
dium v 21 n 3 Mar 1960 p 169-73. Study of luminescence spec- 
tra of noble gases (He, A, Kr and Xe) excited by a-rays; it 
is shown that energy is transferred from excited levels of 
these gases to Hg and Nez impurities for impurity concentra- 
tions less than 10-6 and 10-*, respectively; these results con- 
firm previous measurements concerning period of luminescence 
and its variations vs nitrogen concentration in noble gases. 


Evaluation of Thermal Activation Energies From Glow 
Curves, ALHALPERIN, A.A.BRANER. Phys Rev v 117 n 2 
Jan 15 1960 p 408-15. New method for calculating activation 
energies in thermoluminescence; method of symmetry prop- 
erties of glow peaks; symmetry depends not only on transition 
probabilities but also on number of traps compared to that of 
luminescence centers. 


Excitation Spectra of Vanadium-Activated Zine and Cadmium 
Sulphide and Selenide Phosphors, G.MEIJER, M.AVINOR. 
Philips Research Reports v 15 n 3 June 1960 p 225-37. Excita- 
tion spectra were measured for 2u fluorescence band of vana- 
dium activated zinc and cadmium sulphide and selenide phos- 
phors; emission is excited by absorption in two composite 
bands due to vanadium at 1.1 and 1.6 ev, by absorption in 
auxiliary impurity center, such as copper or silver, if present, 
and by fundamental excitation. 

Exciton Spectrum of Cadmium Sulfide, D.G.THOMAS, J.J. 
HOPFIELD. Phys Rev v 116 n 3 Nov 1 1959 p 573-82. Meas- 
urement of reflectance and flourescent spectra of hexagonal 
CdS crystals at 77 and 4.2 K using polarized light in 5000 A 
region; resistivity curve structure leads to identification of 
three exciton series; fluorescent studies show that radiative 
decay of excitons occurs from localized impurity exciton 
states. 
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Finding Spectral Response of Electro-Optical Materials, 
S.J.ROTH. Electronics vy 33 n 14 Apr 1 1960 p 66-7. Automatic 
spectroscopic system for determining spectral response of pho- 
tosensitive devices, which can also be used to find wavelength 
emission of phosphors and for checking transmission and ab- 
sorption of light filters. 


Fluorescence of Some Activated ZnS Phosphors,.W.van 
GOOL, A.P.CLEIREN, H.J.M.HEIJLIGERS. Philips Research 
Reports v 15 n 3 June 1960 p 254-74. Series of ZnS phosphors 
prepared in HeS atmosphere at 1150-1200 C; activators used 
were Ag, Cu, Au and coactivators were Al, Se, Ga, In; phos- 
phors were made with all combinations of activators and coac- 
tivators; spectral distributions of phosphors at room tempera- 
ture and at —196 C can be separated into parts of low and 
high photon energy; high-energy parts attributed to presence 
of activators; low-energy parts are of composite structure. 15 
refs. 


Influence of Electric Prehistory of Electroluminophore on 
Characteristics of its Luminescence Excited by Short Voltage 
Pulses, 1.Ya.LYAMICHEYV, I.N.ORLOV. Optics & Spectroscopy 
(English translation of Optika i Spektroskopiya) v 7 n 38 Sept 
1959 p 258-62. Relation of luminescence to preliminary excita- 
tion of phosphor by rectangular voltage pulses; qualitative 
explanation for mechanism of production of two peaks in each 
pulse of luminescence of electroluminophore. 


Influence of Fast Electrons on Light Sum Stored in Cathodo- 
luminescence, Iu.M.POPOV. Optics & Spectroscopy (English 
translation of Optika i Spektroskopiya) v 7 n 5 Nov 1959 p 
917-20. Examination of possibility of ejecting electrons from 
trapping levels by fast electrons produced as result of ioniza- 
tion losses of primary cathode beam; density of primary elec- 
tron beam was found at which probability of ejecting electrons 
from fairly deep trapping levels into conduction band by 
ionization is comparable with probability of thermal ejection. 


Influence of Secondary Absorption and Emission Processes 
on Duration of Luminescence of Plane-Parallel Layer, A.M. 
SAMSON. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 8 n 1 Jan 1960 p 43-7. Formulas 
were obtained which permit calculation of duration of lumines- 
cence under different conditions of irradiation and observation ; 
there may be considerable increase in duration associated 
with high values of quantum yield; duration of luminescence 
as observed through layer is always greater than corresponding 
duration observed by “reflection”’. 


Influence of Temperature on Spectral Composition of Zine 
Sulphide Luminescence, ILSOUDEK. Brit J Applied Physics v 
11 n 7 July 1960 p 289-92. Temperature dependence of spectral 
composition has been studied by new method which shows 
better relative changes of form of emission band; effects were 
observed which are explained by existence of two temperature- 
dependent processes having inverse influence on form of emis- 
sion band, one similar to hole-migration process and other 
connected with thermal liberation of trapped electrons. 


Initial Stages of Decay of Phosphors with Levels of Several 
Kinds, V.V.ANTONOV-ROMANOVSKII. Opties & Spectroscopy 
v 7 n 3 Sept 1959 p 245-9. When probability of repeated cap- 
ture of free charges for such phosphors exceeds probability 
of their recombination with localized charges, and saturation 
is absent, decay curve of phosphorescence in initial stages 
can be represented as sum of exponentials, under conditions 
which are specified. 

Initial Stages of Rise of Luminescence in Phosphors with 
Levels of Several Kinds, V.V.ANTONOV-ROMANOVSKII. 
Optics & Spectroscopy (English translation of Optika i 
Spektroskopiya) v 7 n 4 Oct 1959 p 327-30. Study of kinetics 
of phosphor luminescence in initial stage of excitation buildup 
for “quasi-linear’’ case; recombination is assumed to be 
negligible, and all free charges to be thermal. 

Investigation of Light Sums in Phosphor SrS-Eu, Sm, I.B. 
KEIRIM-MARKUS. Opties & Spectroscopy (English transla- 
tion of Optika i Spektroskopiya) v 7 n 3, 4 Sept 1959 p 250-7, 
Oct p_ 334-6. New data pertaining to storing of electrons, 
their distribution among traps and parameters of traps in 
phosphor, obtained using method of thermal de-excitation ; 
phosphorescence characteristics caused by different means 
of phosphor excitation, including photoexcitation, X-ray excita- 
tion, etc. 24 refs. 

Investigation of Thermal Activation Energy of Photo- 
stimulated Flashes in ZnS:Cu:Pb Phosphors, V.L.LEVSHIN, 
B.M.ORLOV. Opties & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 7 n 4 Oct 1959 p 330-4. Study was 
made of development of luminescence in flashes produced 
under action of infrared rays of different wavelengths; it was 
found that release of electrons from traps requirés preliminary 
thermal activation; activation energy depends on nature of 
trap and is independent of wavelength of stimulating rays. 

Light Waveforms Emitted from Electroluminescent Cells 
Energized by Square Waves and Pulses of Voltage, G.R.HOFF- 
MAN, D.H.SMITH. J Electronics & Control v 9 n 3 Sept 1960 
p 161-216. Observations made on cells excited by square 
waves and rapidly rising voltage pulses; physical picture of 
processes occurring within phosphor crystal; correlation of 


Continued 
predicted effect on light waveforms of variations in parameters, 
such as frequency, pulse width and temperature, with observa- 
tions. 20 refs. 

Luminescence and Vavilov-Cherenkov Radiation in So utions 
Bombarded by Gamma Rays, Z.A.CHIZHIKOVA. Optics & 
Spectroscopy (English translation of Optika i Spektroskopiya) 
v 7 n 2 Aug 1959 p 141-5. Gamma luminescence of solutions 
in which energy transfer from solvent to solute does not exist; 
in such solutions luminescence intensity is comparable to 
Vavilov-Cherenkoy radiation intensity ; Vavilov-Cherenkov radi- 
ation was used as standard to determine luminescence excita- 
tion efficiency during bombardment by high-speed electrons ; 
average value was found to be 3.9 plus or minus 0.5% for 
solutions investigated. 


Luminescence Mechanism in Plastic Scintillators, I.M.ROZ- 
MAN, E.A.ANDREESHCHEV, S.F.KILIN. Acad _ Sciences 
USSR—Bul—Phys Series (English Translation) v 23 n 1 1959 
p 99-104, (Columbia Tech Translations, New York, NY). Com- 
prehensive study of luminescence of plastic scintillators ; poly- 
styrene, in particular, has been investigated ; results do not 
eonflict with bimolecular quenching hypothesis. 21 refs. 


Luminescence of Lithium Hydride, F.F.GAVRILOV. Optics 
& Spectroscopy (English translation of Optika i Spektrosko- 
piya) v 7 n 3 Sept 1959 p 242-4. Study of light blue-gray 
colored LiH erystals which under excitation from mercury 
lamp luminesce brightly in orange-red; relationship be- 
tween photochemical and thermal processes, and crystal lumi- 
nescence and color activation of LiH using gold and mag- 
nesium. 

Luminescence of Unactivated CsI Monocrystals, Z.L.MOR- 
GENSHTERN. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 7 n 2 Aug 1959 p 146-7. Study of 
emission spectra, duration and spectral distribution of ab- 
sorption coefficient and relative yield of “activator-less”’ 
luminescence of CsI crystals, excited by narrow band which 
lies on edge of natural absorption; luminescence was also 
excited by y-rays. 

Luminescence Properties of Cesium Iodine Crystals Grown 
from Superheated Melt, Yu.A.TSIRLIN, V.ILSSTARTSEV, L.M. 
SOIFER. Optics & Spectroscopy (English translation of Optika 
i Spektroskopiya) v 8 n 4 Apr 1960 p 288-5. Kinetics of 
production of luminescence properties in cesium iodide crystals 
is investigated; number of original results are obtained for 
explanation of this phenomenon. 

Luminescent Properties of Silver-Activated Magnesium 
Borate Phosphors, Y.UEHARA, Y.KOBUKE, I.MASUDA. Elec- 
trochem Soc—J v 107 n 2 Feb 1960 p 104-7. Ag-activated 
magnesium borate can be reduced by common reducing agents 
in form of solutions and thus be made strongly fluorescent ; 
these phosphors are extremely sensitive to reducing agents; 
fluorescence color under excitation varies from original whitish 
blue to orange or red with increasing degree of reduction ; 
eventually they become nonfluorescent and dark gray. 

Lyuminestsentsiya primesnykh tsentrov, A.M.ROTNER, G.E. 
ZIL’BERMAN. Fizika Tverdogo Tela v 1 n 11 Nov 1959 p 
1697-1716; see also English translation in Soviet Physics, 
Solid State v 1 n 11 May 1960 p 1551-68. Luminescence of im- 
purity centers; calculation of spectral dependence of absorp- 
tion coefficient and of emitted radiation for crystalline and 
amorphous or liquid phosphors; probability of thermal transi- 
tions between discrete levels associated with presence of im- 
purity center; relation between shapes of absorption and 
enero spectra and probability of thermal transitions, 29 
reis. 

Mechanism and Efficiency of Electroluminescence in ZnS 
Phosphors, F.F.MOREHEAD, Jr. Electrochem Soc—J v 107 
n 4 Apr 1960 p 281-7. Application of model of electrolumines- 
cent process to photon emission and power consumption of 
insulated electroluminescent phosphors as function of voltage 
and frequency; primary consideration is relation between 
way in which light emission and power consumption increase 
with voltage in insulated particles; upper limit to efficieney of 
impact electroluminescence in insulated particles is proposed 
on basis of implications of model. 

Messung von Lumineszenzabklingzeiten anorganischer 
Leuchtstoffe bei Auregung mit Ionen, ASSCHARMANN. Zeit 
Fuer Physik v 157 n 8 1959 p 301-15. Measurements of lumines- 
cence decay times of anorganic materials after excitation by 
ions; decay of MgWOu, ZnWOu, CdWOu:, CsJ/TI and NaCl/Ag 
is shown to be exponential and independent of wavelength; 
luminescence of ZnS/Cu and blue emission band of ZnS/Mn 
decreases hyperbolically, decay depending on ion-energy, ion- 
pulse-duration, and ion-mass; orange-colored Mn-emission band 
of ZnS/Mn shows exponential decrease and strong dependence 
on concentration. 21 refs. 

Observation microscopique du sulfure de cadmium bom- 
bardé par des électrons de 5 keV, F.DAVOINE, P.PINARD, 
M.MARTINEAU. J de Physique et le Radium v 21 n 2 Feb 
1960 p 121-4. Microscopie examination of CdS bombarded 
by electrons of 5 kev; scanning microscopy, used to investi- 
gate cathodoluminescence of CdS erystal, leads to two impor- 
tant results: only some parts of crystal are luminescent (those 
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where concentration of primary defects is high); in spectral 
region explored from 3000 to 6000 A), emission from some of 
these zones is polychromatic whereas others emit one wave- 
length only. 


On Influence of Infrared Light on Luminescence of ZnS-Mn 
Phosphors, P.B.JASZCZYN. Optics & Spectroscopy (English 
translation of Optika i Spektroskopiya) v 7 n 5 Nov 1959 p 
414-16. Effects of infrared light on blue and orange bands of 
ZnS-Mn were studied at various constant levels of excitation 
intensity for different Mn contents and different temperatures ; 
eeecibie mechanism of sensitization of orange light is pre- 
sented. 


On Intrinsic Luminescence of Crystallne Naphthalene, M.T. 
SHPAK, E.F.SHEKA. Optics & Spectroscopy (English trans- 
lation of Optika i Spektroskopiya) v 8 n 1 Jan 1960 p 32-5. 
Luminescence spectrum of crystalline naphthalene was studied 
in region of intrinsic absorption; it was shown that this 
luminescence can be explained by transitions from exciton 
bands of crystal. 


Phasenkorrelation von Schallwechseldruck und Sonolumines- 
zenz, P-.-GUENTHER, E.HEIM, G.EICHKORN. Zeit fuer Ange- 
wandte Physik v 11 n 7 July 1959 p 274-7. Phase correlation 
of sound pressure and sonoluminescence; agreement found in 
phase between sonoluminescence emission and sound pressure 
peak; results of study support assumption that cause of emis- 
sion is adiabatic compression of gas in cavities. 


Plastie Scintillators with Additions of Aryl Derivatives of 
1,3,4-Oxadiazole, N.P.SHIMANSKAYA, A.P.KILIMOV, A.P. 
GREKOV, L.M.EGUPOVA, R.S.AZEN. Optics & Spectroscopy 
(English translation of Optika i Spektroskopiya) v 7 n 3 Sept 
1959 p 239-41. Measurement of scintillation efficiency and 
luminescence and absorption spectra of solutions of eight 
2,5-aryl derivatives of oxadiazole in polystyrene; favorable 
effect of biphenyl and l-naphthyl groups on scintillation effi- 
ciency, which in case of plastic scintillators is shown to be 
determined basically by optical properties of monomer and 
additive used. 


Polarization of Luminescence in ZnS and CdS Single Crys- 
tals, ALLEMPICKI. Electrochem Soc—J v 107 n 5 May 1960 p 
404-9. Fluorescent emission from hexagonal ZnS and CdS 
single erystals is found to be polarized preferentially per- 
pendicular to ¢ axis for both polarized and unpolarized excita- 
tion; cubic ZnS crystals emit unpolarized radiation; results 
analyzed in terms of simple dipole theory, are shown to be 
inadequate for description of luminescent centers in these 
materials; preliminary observations on polarization of fluo- 
rescence of ZnO crystals reported. 23 refs. 


Polarization of Luminescence of Donor-Acceptor Pairs, L. 
PATRICK. Phys Rev v 117 n 6 Mar 15 1960 p 1489-41. Cal- 
culation of polarization for donor-acceptor pair luminescence 
in SiC; certain degrees of polarization can be used to dis- 
tinguish between donor-acceptor pairs and iron group ele- 
ments; donor-acceptor pairs may contribute to emission bands 
far from absorption edge. 

Polarized Edge Emission of SiC, W.J.CHOYKE, D.R. 
HAMILTON, L.PATRICK. Phys Rev v 117 n 6 Mar 15 1960 
p 1430-8. Photoluminescence spectra of relatively pure SiC 
erystals having extensive and complex edge emission; two 
distinct patterns of edge emission lines shown; discussion of 
mechanisms for producing polarized light; most probable lumi- 
nescence centers are donor-acceptor pairs. 


Properties of ZnS:Mn, Ni, Cl Phosphors Under Cathode Ray 
Excitation, A.IL.BLAZHEVICH, A.G.ZAVRAZHIN, A.V.LAV- 
ROV. Optics & Spectroscopy (English translation of Optika i 
Spektroskopiya) v 8 n 4 Apr 1960 p 290-3. Study is made 
of influence of addition of Ni on luminescence of ZnS:Mn 
phosphors, and on behavior of their decay curves at dif- 
ferent chlorine concentrations; it is shown that increase in 
Ni concentration brings about decrease in hyperbolic decay 
component and predominance of exponential component. 


Quenching Effects and Afterglow of Chlorophyll, H.O.AL- 
BRECHT, W.C.DENISON, L.G.LIVINGSTON, C.E.MANDE- 
VILLE. Franklin Inst—J v 268 n 4 Oct 1959 p 278-82. Weak 
light emission of Chlorella pyrenoidosa about 4 sec after illumi- 
nation by photosynthesizing blue light shows apparent partial 
quenching when radiation at wavelength of 7000 A is simul- 
taneously applied; result accords with present view that after- 
glow arises from thermal release of electrons trapped in 
crystalline structure of chlorophyll; ‘“‘quenching’’ radiation 
would provide optical release. 

Radioluminescence from $8 Radiation, G.PAROLINI. Energia 
Nucleare v 6 n 9 Sept 1959 p 571-87. Measurements were per- 
formed to determine influence of various physical parameters 
on emission of light by fluorescent salts excited by 6 radia- 
tion; theoretical relations, experimental equipment, sample 
preparation, methods of measurement, and evaluation of results 
of comprehensive series of measurements, are fully described ; 
influence of granule diameter, and amount of fluorescent salt 
per unit area are demonstrated ; graphical data. 32 refs. 

Self-Activated and Cu-Activated Fluorescence of ZnS, W. 
van GOOL, A.P.CLEIREN. Philips Research Reports v 15 n 3 
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June 1960 p 238-53. Two series of experiments described; 
first presents additional data on theory of ZnS activated with 
Cu; in second series, limited number of phosphors were studied 
for difference between blue Cu emission and blue self-activated 
emission of ZnS; temperature dependence of fluorescence 
bands and influence of coactivator were determined; results 
interpreted by assuming low-temperature fluorescence is de- 
pendent on coactivator. 36 refs. 


Steady-State Luminescence of Phosphors in Presence of 
Several Kinds of Traps, V.V.ANTONOV-ROMANOVSKII. 
Optics & Spectroscopy (English translation of Optika i Spek- 
troskopiya) v 8 n 1 Jan 1960 p 35-9. Kinetics of phosphores- 
eence for steady state excitation are studied in case when 
traps differ very markedly only in depth and are occupied to 
only slight extent; distribution of charges among traps, and 
nature of dependence of this distribution, brightness of lumi- 
nescence of individual bands, and photoconductivity on tempera- 
ture and intensity of exciting light are calculated. 


Study of Electroluminescence of Sublimed ZnS-Mn Phosphor, 
N.A.VLASENKO, Iu.A.POPKOV. Optics & Spectroscopy 
(English translation of Optika i Spektroskopiya) vy 8 n 1 Jan 
1960 p 39-42. Pure zine sulphide and metallic manganese were 
vacuum evaporated and heat treated to produce sublimed ZnS- 
Mn phosphor; latter’s electroluminescence spectrum, bright- 
ness waves, variation of integral brightness with applied field 
strength and frequency and electrical properties were studied; 
it was shown that electroluminescence of films is produced 
throughout entire volume of specimen. 


Study of Electroluminescence of ZnS-Cu Single Crystals, 
V.E.ORANOVSKII, B.A.KHMELININ. Optics & Spectroscopy 
(English translation of Optika i Spektroskopiya) v 7 n 4 Oct 
1959 p 336-8. Properties of luminescent ‘“‘striations’’ in elec- 
troluminescent ZnS-Cu single crystals were studied; observa- 
tion of change in shape of light pulse for individual parts 
of striation exposed to ultraviolet shows that excitation and 
emission results along entire length of striation; it was found 
ee electroluminescence can be excited by potential of 104 
v/em. 


Sur le déclin de Ja phosphorescence des sulfures de zinc, 
J.SADDY. J de Physique et le Radium v 20 n 11 Nov 1959 p 
890-7. Phosphorescence decay of zine sulphides; electron trap 
distribution in studied material is represented by Gaussian 
group; integral, concerning depth of group as whole, leads 
to decay law; best analysis of integral makes use of exponen- 
tials representing successive contribution of traps of equidis- 
tant depth, taken within group. 


Svyaz mezhdy rekombinatsionnym svecheniem i provodi- 
most’yu v neizotermicheskom rezhime, K.K.REBANE. Fizika 
Tverdogo Tela v 2 n 2 Feb 1960 p 273-4; see also English 
translation in Soviet Physics, Solid State v 2 n 2 Aug 1960 p 
252-3. Relationship between recombination luminescence and 
conductivity under nonisothermal conditions; how such rela- 
tionship can be represented by relationship between thermo- 
luminescence curve and curve showing thermally simulated con- 
ductivity ; in general form of relationship, it is not important 
whether separate peaks, representing capture levels of same 
depth, are resolved or not. 


Temperature Dependence of Edge Emission in Cadmium Sul- 
fide, D.C.REYNOLDS. Phys Rev v 118 n 2 Apr 15 1960 p 478- 
9. Experiments on temperature dependence of blue and green 
emission in CdS in range 77 to 300 K; blue peaks shift to 
longer wavelengths above 77 K with temperature coefficient 
of 4.9x10+ ev/°C; spectral position of green peaks shift very 
little. 

Temperature Dependence of Luminescence of Nal(Tl) Crys- 
tals at Temperatures Between 0° and 270° C, V.I.STARTSEV, 
Z.B.BATURICHEVA, Yu.A.TSIRLIN. Optics & Spectroscopy 
(English translation of Optika i Spektroskopiya) v 8 n 4 Apr 
1960 p 286-7. Luminescence was studied for crystals under 
action of y-rays; both integral and pulsed methods were used 
to determine de-excitation time at different temperatures for 
crystals investigated; experimental data obtained were com- 
pared with theory and results of other authors. 


Temperature Effect on Infrared Quenching, K.S.K.REBANE, 
E.SAKARINEN. Optics & Spectroscopy (English translation 
of Optika i Spektroskopiya) v 8 n 4 Apr 1960 p 288-90. Data 
on dependence of coefficient of infrared quenching w(T) on 
temperature are presented for series of phosphors; it is shown 
that nonmonotony of u(T) is explained by spectrum of trap- 
ping levels in phosphors and luminosity action of tempera- 
ture and infrared light. 


Theory of Edge-Emission Phenomena in CdS, ZnS and ZnO, 
J.J.HOPFIELD. Physics & Chem of Solids v 10 n 2-3 July 1959 
p 110-19. Tentative symmetry assignments of p valence bands 
and s conduction bands were made for ZnO and Cd§ on basis 
of tight-binding model; six-fold degenerate p-bands are split 
in hexagonal crystals into four-fold degenerate and two-fold 
degenerate band; polarization of recombination radiation de- 
pends upon which band hole belongs to and is independent of 
recombination mechanism; polarization of edge emission 
should be strongly temperature-dependent. 
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LUMINESCENCE AND LUMINESCENT MATERIALS— 
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Theory of Fluorescence Time Constant Measurements in 
Liquid and Rigid Solutions, HKALLMANN. Phys Rev v 117 
n 1 Jan 1 1960 p 36-8. Derivation of formulas for time de- 
pendence of fluorescence in case when energy transfer from 
solvent to solute is involved; analysis of excitation by single 
fast particles excitation by one burst of particles during given 
period, and periodic excitation. 


Thermodynamic Limitation on Conversion of Heat Into 
Light, M.A.WEINSTEIN. Optical Soc America—J v 50 n 6 
June 1960 p 597-602. Theory of using minority carrier injec- 
tion electroluminescence as refrigerant; analysis of conversion 
of ambient heat into luminescence radiation in terms of thermo- 
dynamics of electromagnetic field; study of entropy change 
of field corresponding to light emission with given intensity 
and spectral distribution; 160% efficiency possible for room- 
temperature light sources. 


Thermoluminescence of X-Ray Colored NaCl Crystals, A. 
HALPERN, N.KRISTIANPOLLER, A.BEN-ZVI. Phys Rev v 
116 n 5 Dee 1 1959 p 1081-9. Simultaneous recordings of glow 
curves and thermoluminescent spectra at various temperatures 
from 80 to 600 K; thermal pretreatment enhanced various 
glow peaks by factors of few thousands; essentially same 
results from synthetic irradiated NaCl and natural, un- 
colored rocksalt crystal from Sodom in Dead Sea area. 


Thermoluminescence of ZnS Single Crystals, H.ARBELL, A. 
HALPERIN. Phys Rev v 117 n 1 Jan 1 1960 p 45-52. Experi- 
mental study of thermoluminescence of ZnS crystals activated 
by chlorine and traces of copper; blue and green peaks of 
glow were studied for spectral distribution, saturation of ex- 
cited glow, thermoluminescent-excitation spectra, activation 
energies and effects of infrared excitation. 


Tin-Activated Alkaline-Earth Pyrophosphate Phosphors, R.C. 
ROPP, R.W.MOONEY. Electrochem Soc—J v 107 n 1 Jan 1960 
p 15-20. Optical properties of pyrophosphates; effects of erys- 
tal structure changes on emission and excitation spectra of 
these phosphors; must useful phosphor in this system is 
Sr2eP207:Sn, deep-blue emitter, which has found practical ap- 
plication in fluorescent lamps. 


Tin-Activated Caleium Orthosilicate 
MOONEY. Electrochem Soc—J v 107 n 2 Feb 1960 p 100-4. 
Study disclosed two phosphors; blue-emitting phosphor with 
very broad excitation band having {-CazSiOy structure, and 
yellow-emitting phosphor with fair response to h-p mercury- 
vapor radiation having a’-CazSiO. structure; B-Ca2SiOu:Sn 
phosphor is more efficient of two, comparing very favorably 
with other well known blue phosphors. 


Trapped Charge and Low-Temperature Luminescence of Un- 
doped Kl, K.TEEGARDEN, R.WEEKS. Physics & Chem of 
Solids v 10 n 2-3 July 1959 p 211-16. New data presented on 
previously reported low-temperature blue luminescence of un- 
doped Kl; it is shown that emission previously observed dur- 
ing irradiation in fundamental bands also was stimulated by 
irradiation in F- and F’-bands formed by exposure to ultravi- 
olet light at 98 K; crystals display burst of red luminescence 
when warmed after irradiation with light absorbed in funda- 
mental bands at 938 K. 


Ueber den Brechungsindex von Cadmiumsulfid, H.GO- 
BRECHT, A.BARTSCHAT. Zeit fuer Physik v 156 n 2 1959 p 
131-48. Refraction index of CdS; determination of refraction 
indices for selected thin (20-70u) Cds erystals for extraordi- 
nary and ordinary rays within range of 5100 to 6500 A at 
room temperature, and 4000 to 6500 A at liquid air tempera- 
ture; effect of lattice defects on refraction index. 


Ueber die Vertaerkung und Ausloeschung der Lumineszenz 
manganaktivierter Zinksulfide dureh elektrische Felder, H. 
GOBRECHT, H.E.GUMLICH. Zeit fuer Physik v 156 n 3 
1959 p 436-45. Excitation and de-excitation of luminescence of 
manganese activated zine sulphides by electric fields; experi- 
ments, to conclude that field excitation of such zine sulphide 
powers cannot be interpreted as radiation controlled Destriau 
effect, but is due to transfer mechanism. 


Ul'trazvukovaya lyuminestsentsiya, I.E.EL’PINER. Akusti- 
cheskii Zhurnal v 6 n 1 1960 p 3-15, Ultrasonic luminescence ; 
review of foreign and Soviet literature on various aspects of 
luminescence mechanism of chemical and biological reactions 
under influence of ultrasonic vibrations. 53 refs. 

Vanadium Activated Zine and Cadmium Sulphide and Sele- 
nide Phosphors, M.AVINOR, G.MEIJER. Physics & Chem of 
Solids v 12 n 3-4 Feb 1960 p 211-15. Vanadium activated ZnS, 


Phosphors, R.W. 
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See also Cams; Clutches—Magnetic; Fits and Tolerances ; 
Human Engineering; Machine Tools—Design; Mechanisms; 
Noise—Control; Packaging Machines; Product Design. 


Berechnung des Spannmomentes yon hydraulischen Dehn- 
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Display Panels. 


Radioactive. 


LUMINOUS CEILINGS. 
LUNAR PROBES. 
LURGI PROCESS. See Liquid FPuels—-Synthetic. 


LUMINESCENCE AND LUMINESCENT MATERIALS— 


Continued 


ZnSe, CdS and CdSe powders show fluorescence at about 2u; 
addition of copper and silver as auxiliary activators enhances 
vanadium emission, while well known silver and copper emis- 
sions do not appear. 


Viscosity and Temperature Effects in Fluorescence, E.J. 
BOWEN. Faraday Soc—Discussions n 27 1959 p 40-2. Fluores- 
cence measurements have been means of examining nature 
of transfer of electronic energy from one molecule to another 
and from one part of molecule to another part; possibility 
is explored of using fluorescence measurements to investigate 
changeover from one electronic state of molecule to another, 


Wave-Length Dependence of Quantum Efficiency and Ab- 
sorption of Powder Phosphors, Y. UEHARA, I.MASUDA, Y.KO- 
BUKE. Electrochem Soc—J vy 107 n 1 Jan 1960 p 1-6. Knowl- 
edge of wavelength dependence and absorption of phosphors 
provides important foundation for development or technical 
application of phosphors; direct optical method used to meas- 
ure wavelength dependence of many powder phosphors; results 
are compared with other published values. 


Zur Messung der Emissionsanisotropie von Fluoreszenzloe- 
sungen, B.POLACKA. Optik v 17 n 4 Apr 1960 p 208-12. Meas- 
urement of emission anisotropy of fluorescent solutions; ex- 
perimental check of formulas for anisotropy of emission for 
two and three glass plates has been carried out; it is shown 
that anisotropy of emission from fluorescent solutions can be 
caleulated on basis of theoretical formulas without calibration 
of set of glass plates. 


Zur Phasenbeziehung zwischen Sonolumineszenz und Kavita- 
tionsvorgang bei periodischer Anregung, E.MEYER, H.KUT- 
TRUFF. Zeit fuer Angewandte Physik v 11 n 9 Sept 1959 p 
325-33. Phase relationship between sonoluminescence and cavi- 
tation during periodic excitation; experimental study at 2.5 
eps with direct observation of bubbles; results are used in dis- 


eussion of theories on conditions underlying rise of iono- 
luminescence. 20 refs. 
Zur Theorie der Strahlungsdiffusion—2; Die instationaere 


und stationaere Fluoreszenz, R.LSEIWERT. Optik v 16 n 6 June 
1959 p 858-70. Theory of radiation diffusion—2; unstationary 
and stationary fluorescence; in order to obtain decay and 
excitation of resonance fluorescence when density of first, 
second, third order excited atoms is known, intensities of 
separate orders of fluorescence radiation must be calculated, 
taking nature of experimental set-up into consideration ; 
method for approximate calculation of cross-sections of second 
kind collisions. 


Advances in Screen Structure and Data Dis- 
tribution for ELF Display System, E.A.SACK. IRE Int Con- 
vention Rec v 8 pt 3 (Electron Devices, Microwave Theory & 
Techniques) 1960 p 23-33. Solutions to several problem areas 
encountered in development of ELIF; resolution objective of 
256 elements per sq in. has been achieved with both fin and 
laminate microcireuit; while large increases in resolution may 
not be achieved with use of fins, increases of from two to four 
times appear possible with laminate layers. 

Review of Panel-Type Display Devices, J.J.JOSEPHS. IRE— 
Proe v 48 n 8 Aug 1960 p 1380-95. Thin sheets which can dis- 
play luminescent information include evacuated, solid, gas, 
liquid, and mechanical types; electron beam and solid state 
switching devices are described. 67 refs. 

Solid-State Optoelectronics, E.E.LOERBNER. RCA Rev v 20 n 
4 Dee 1959 p 715-43. Optoelectronic modulators and amplifiers, 
devices having mixed optical and electrical signal and power 
access described ; technology of assembling image-transmitting, 
image-storing, and picture reproduction panels from optoelec- 
tronic elements ; functioning of various optoelectronic elements ; 
functioning of various optoelectronic logic nets and computer 
components ; synthesis of panel technology and logic cireuitry 
into picture-processing panels and computer systems. 

Light Sources Using Radioisotopes, E.J.WILSON, 
J.D.H.HUGHES. Contemporary Physics v 1 n 1 Oct 1959 p 
62-9. Use of radioisotopes in conjunction with phosphors to 
produce practical sources of light, are described; sources are 
completely self-contained, require no maintenance, and pro- 
vide useful light for several years; investigation was carried 
ene hg Atomic Energy Research Establishment, Harwell, Eng- 
and. 

See Electric Lighting. 

See Space Vehicles—Space Probes. 


MACHINE DESIGN—Continued 


dornen, F.MANNA. VDI Zeit v 102 n 25 Sept 1 1960 p 1185-8. 
Calculation of moment of tension of hydraulic expanding ar- 
bors; moment of tension is resulting moment of elementary 
forees of friction between arbor and workpiece; it may be 
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calculated according to theory of strength of tubes under in- 
ternal pressure; calculation simplified by two graphs devel- 
oped by author. 


Konstruktionsystematik. Ilmenau. Hochschule fuer Elektro- 
technik—Wissenschaftliche Zeit v 5 n 2-3 1959 p 199-227. Sys- 
tematology of design; principle may be useful in solving prob- 
lems of development, and in classifying related structures; ex- 
amples of machine design. Basic principle as key to sys- 
tematology, W.BISCHOFF, 199-209; Systematology of design, 
new approach toward education of engineers, F.HANSEN, 
211-19; Technical realization of movements by mechanical 
and nonmechanical means, A.BOCK, 221-7. 


Positioning by Single Rotation, C.E.BALLEISEN. Machine 
Design v 32 n 1 Jan 7 1960 p 116-19. Description of simplified 
method for finding basic geometrical relationships in design of 
parts which move from one location to another in machine. 


Stylist: Engineer-Stylist Relationship, R.TEN EYCK. SAB 
—Paper n 226A for meeting Sept 12-15 1960 4 p. General dis- 
cussion examining functions of two departments shows that 
cooperative effort from both engineer and stylist, and honest 
respect by each for specific problems and objectives of other is 
needed to develop successful models in machinery and equip- 
ment; effectiveness of styling is in direct proportion to degree 
of interest and cooperation received from engineers. 

Try Your Ideas with Plastic Models, A.J.PURCELL, T.P. 
THEODORES. Tooling & Production v 26 n 2 May 1960 p 
51-3. Combination of welded base design, backed up by struc- 
tural design proofs furnished with aid of clear plastic scale 
models, is new and valuable method in machine design; it 
provides way of doing preliminary work and offers assurance 
that yet untried design assumptions are valid; example of 
base shell of boring machine model made of cemented plexi- 
glass; by use of polarized light studies it was brought to 
optimum size, shape, and weight. 


Analogies. Les lois de similitude dans le domaine de la méca- 
nique des fluids appliquée a l’étude des machines, C-_.HANOCQ. 
Société des Ingénieurs Civils de France—Mémoires vy 112 n 
5 Sept-Dec 1959 p 305-24. Laws of similarity in field of fluid 
mechanics applied to analysis of machines; laws established 
by A.RATEAU for calculation of turbomachines are cited; 
application to helical effects and aircraft; formulas derived 
from these laws enable rational calculation of principal me- 
chanical dimensions of any system. 


MACHINE OIL. See Cutting Fluids; Lubricating Oil. 


MACHINE SHOP EQUIPMENT. See Compressors; Cutting 
Tools; Dies; Gages; Machine Shop Practice; Machine Tools; 
Milling Cutters; Saws—Metal Working; Tools, Jigs and Fix- 
tures. 


MACHINE SHOP PRACTICE 


See also Aircraft Engine Manufacture; Aircraft Manufac- 
ture; Automobile Manufacture; Bearings—Manufacture ; 
Beryllium and Alloys—Machining; Cast JIron—Machining; 
Crankshafts—Manufacture; Cutting Fluids; Cutting Tools; 
Diesel Engines—Manufacture; Electric Motors—Manufacture ; 
Etching; Forgings—Machining; Gear Cutting; Gear Manu- 
facture; Graphite—Machining ; Grinding; Guns—Manufacture; 
Gyroscopes—Manufacture; Instruments—Manufacture; Ma- 
chine Shops; Machine Tools; Metals and Alloys—Machinabil- 
ity; Metals Cutting; Metals Finishing; Reaming; Rockets and 
Missiles—Manufacture; Screw Threads—Cutting; Steel— 
Machinability; Tapping; Toolroom Practice; Tools, Jigs and 
Fixtures; Tractors—Manufacture; Typewriters—Manufacture. 


Adjustable Floor Plates Reduce Setup Time, R.F.THUMA. 
Am Mach v 103 n 27 Dec 28 1959 p 78-9. New floor plates de- 
veloped at Allis-Chalmers plant in West Allis, Wis provide 
adequate support for such heavy work as frames for huge tur- 
bines, generators and motors, rock crushers, etc; they are 
adjustable units, designed for large traveling-column machines ; 
any accuracy of alignment and leveling can be obtained; 
floor plate construction described. 


Beitrag zur austauschbaren Fertigung auf Langdrehautoma- 
ten, H.G.WIEBACH. Dresden. Hochschule fuer Verkehrswesen 
—Wissenschaftliche Zeit v 6 n 2 1958-59 p 295-314. Interchange- 
able ‘manufacture with long turning automatic screw ma- 
chines; fabrication inaccuracies investigated with type 652 
Original Ruhla screw machines; results indicate that selection 
and geometry of cutting tool, and its adaptation to material 
to be cut, is of great importance; defects of form in raw 
material also of decisive importance in achieving accuracy in 
work pieces which are produced. 12 refs. 


Can Second Operations be Eliminated? Yes—Puts Dollars in 
Till! L.E.WARNOCK. Tooling & Production vy 25 n 11 Feb 
1960 p 44-6. Part manufactured in several stages on more than 
one machine may actually be completed during screw ma- 
chine’s first operation without any addition to time cycle re- 
quired to produce initial blank; example of stainless steel valve 
part manufactured on Brown & Sharpe No. 2 Automatic 
Screw Machine of %4 in. capacity in time cycle of 27% sec; 
operations including cross drilling and slab milling described ; 
value of method review stressed. 


MACHINE SHOP PRACTICE—Continued 


Chistovaya otdelka otverstii kalibrovkoi, M.Ya.FREIDKIN, 
M.S.LEVINA, E.N.ZHUSTAREV. Stanki i Instrument vy 31 n 
2 Feb 1960 p 37-40; see also English translation in Machines 
& Tooling v 31 n 2 1960 p 41-3. Finishing holes by calibrating ; 
to obtain accurate holes with high surface finish quality in 
various metal parts, burnishing with carbide calibrating tools 
can be employed instead of metal cutting methods; main ad- 
vantages of method are simplicity, high productivity, and 
extremely long tool life. 

Die Ermittlung des Ausnutzungsgrades an Mehrspindelauto- 
maten, W.SCHOLZ. Werkstattstechnik v 50 n 1 Jan 1960 p 
8-11. Mathematical and graphical determination of utilization 
coefficient of multiple spindle automatics; distribution time 
factor and tool changing times examined. 


Die Vorplanung des Anlaufs einer Serienfertigung, G. 
SCHIEFERER. Werkstatt u Betrieb vy 93 n 9 Sept 1960 p 603-7. 
Preplanning for starting quantity production; cost analysis 
includes accurate statistical determination of past production 
starts, search for commonly valid rules in this respect, and 
application of data obtained to preplanning of new series. 

Finite Queues and Cyclic Queues, E.KKOENIGSBERG. Opera- 
tions Research v 8 n 2 Mar-Apr 1960 p 246-53. Analysis of 
output problems of shop where certain number of machines 
are available and part of them can be operating or produc- 
tive at same time; problem is complicated by certain mean 
rate at which machines enter repair stage. 

Fixture Handles Two Chuckings. Iron Age v 185 n 13 Mar 
31 1960 p 164. Clever tooling enables turret lathe to simul- 
taneously face and bore two cast aluminum flywheel housings ; 
method permits one lathe to do work of two, reduces floor to 
floor handling time, and saves 28% in overall machining costs ; 
description of dual operation in which one workpiece is faced 
while other undergoes boring and chamfering. 

Hot Machining, W.PENTLAND, C.L.MEHL, J.L.WENN- 
BERG. Am Mach/Metalworking Mfg v 104 n 14 July 11 1960 
p 117-32. Results of initial phase of Air Material Command- 
sponsored research conducted by Cincinnati Milling Machine 
Co; orthogonal turning tests at high temperatures; turning 
tool life tests; tests on milling AISI 4340, Thermold J die 
steel, and 17-7 PH and 17-4 MO stainless steels over wide tem- 
perature range; drilling tool life vs cutting speed; determin- 
ing best heating source; mechanical effects of hot machining. 

Hot Machining Cuts Producibility Barrier. Steel v 146 n 
25 June 20 1960 p 106-9. Conclusions of 3 yr research program 
at Cincinnati Milling Machine Co are that hot machining re- 
sults in greatly increased tool life, with no detectable change 
in microstructure of material undergoing machining; mate- 
rials selected were determined by survey of 28 aircraft com- 
panies with emphasis on hard-to-machine types; turning, face 
milling and drilling operations are described. 

Hot Machining Gets Trial. Steel v 145 n 18 Nov 2 1959 p 
78-80. Tests with specially rigged milling machine shows that 
machining at elevated temperatures can increase metal removal 
rate 8 times over conventional room temperature rates; ma- 
chinability of thermal resistant steel alloys investigated up to 
1000 F; discussion of some results achieved by engineers at 
North American Aviation. 

How Can You Be Certain That Your Manufacturing Method 
is Best Method Possible, A.YOUNG. Machine & Tool Blue 
Book v 55 n 6 June 1960 p 117-22. Need for new piece of 
production equipment may be revealed by compiling break-even 
chart; simple sheet metal part, made of .032 in. thick yellow 
brass, is chosen to illustrate method of determining “break- 
down point’’; operations needed to produce part are to pierce 
or drill holes, notch or trim to shape contour, and then form 
one side up 90°. 


How Meters Can Be Used to Machine for Profit ... Slash 
Down-Time. Machine & Tool Blue Book v 55 n 8 Aug 1960 p 
109-14. Machine tool’s Use Factor discussed; possibilities of 
increasing ratio between machining and floor-to-floor time in 
following five categories are examined: machine, cutting tool, 
workpiece, fixturizing, and controls; example of applying Use 
Factor in turning motor shaft with high speed steel cutting 
tool. 


How to Get Optimum Production from Multiple-Machine 
Setups, R.MENNELL. Tool Engr v 45 n 1 July 1960 p 81-4. 
By using general production function devel ped by author, 
minimum cost machining conditions for any desired produc- 
tion rate, optimum number of machines anl best cutting 
speeds, can be determined mathematically. 


Manufacturing Components for Collaro Products, A.W. 
ASTROP. Machy (Lond) v 96 n 2476 Apr 27 1960 p 920-9, v 
97 n 2506 Nov 23 p 1164-9. Setups and techniques employed 
by Collaro, Barking, Essex for production of parts for auto- 
matic yvecord changers, transcription units and tape decks ; 
operations on record spindle for automatic changing unit; 
fixtures for quantity production milling; machining transcrip- 
tion turntables; super-finishing spindles for electric motors. 

New Direction in Metalworking Practice. Engineering v 189 


n 4913, 4914 June 17 1960 p 825-8, June 24 p 869-72, v 190 n 
4915, 4916 July 1 p 25-8. July 8 p 61-4. Survey by eight en- 
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gineers as follows: June 17: Manufacturing Techniques of 
Future, F.GRIFFITHS; Hydrostatic Drives for Machine Tools, 
D.FIRTH: June 24: Automation and Machine Tool Elements, 
F.KOENIGSBERGER; Numerically Controlled Machine Tools, 
R.C.BREWER; July 1: Forming Metals, W.S.HOLLIS; Trends 
in Removal of Metal, M.M.BARASH: July 8: Machine Tool 
Rigidity and Vibration, HEDDOWES; High Speed Machining, 
R.N.COOK. 


On Job-Shop Scheduling Problem, A.S.MANNE. Operations 
Research v 8 n 2 Mar-Apr 1960 p 219-23. Application of 
discrete linear programming to typical job-shop scheduling 
problem, that involves sequencing restrictions and non-inter- 
ference constraints for individual pieces of equipment. 


Operator Control, R.K.GRUNAU. Instn Production Engrs— 
J v 38 n 9 Sept 1959 p 489-95; see also Inspection Engr v 23 
n 6 Nov-Dec 1959 p 121-8. Control of qualities of manufactured 
or machined pieces by man actually producing them; integra- 
tion of production and inspection departments into one unit 
reduces cost of inspection; relief from monotony of repetitive 
operations lowers operator fatigue, reduces rejects, improves 
morale, and develops pride of workmanship; photographs of 
machine shop operations adaptable to operator control. 


Processing, H.E.ZIMMER, J.E.EPPRECHT. Tool Engr v 45 
n 2 Aug 1960 p 67-75. Explanation of how parts are processed, 
with emphasis on use of tolerance charts, operations sheets and 
other forms. Based on Fundamentals of Operation Sheet Writ- 
ing and Tolerance Chart Building. 


Production Man’s Guide to Subland Tools, W.HOFBAUER. 
Am Mach/Metalworking Mfg v 104 n 8 Apr 18 1960 p 115-22. 
Design and use of sublands which makes it possible to lower 
costs per hole and reduce direct and indirect labor expenses ; 
example of transfer machine layout where 16 spindles and 16 
subland drill chamfer tools replaced 16 heads; tools cost $6, 
heads about $10,000 apiece; $159,904 saved. 


Some Examples of Set-ups on Manurhin Automatics. Machy 
(Lond) v 96 n 2463 Jan 27 1960 p 184-7. Thread chasing at- 
tachment used for cutting external thread on brass component ; 
tooling for production of optical component; operations on part 
with recessed rear face. 

Some Numerical Experiments for MxJ Flow Shop and Its 
Decision-Theoretical Aspects, J.HELLER. Operations Research 
v 8 n 2 Mar-Apr 1960 p 178-84. Experiments performed on 
IBM 704 digital computer, leading to conclusion that schedule 
times are approximately normally distributed for large num- 
bers of jobs; results, valid for machine shop operation in gen- 
eral are illustrated by example of book printing and binding 
schedule. 


Special Features of Loadability of Lathes, B.SSZOKE. Acta 
Technica (Budapest) v 29 n 1-2 1960 p 57-86. Use of spatial 
Cartesian coordinate system for plotting constitutional 
diagram of loadability; determination of cutting speed, main 
eutting force, turning radius; values of cutting power, torque, 
and rpm; determination of constitutional variations of load 
from direction of level lines of constant cutting power, or 
“Ssoforts’’. (In English). 


Standard Shop Tools Machine Difficult Exotie Alloys, J.E. 
LAIBACH. Iron Age v 185 n 13 Mar 81 1960 p 162-3. Ti and 
other exotic metals are turned, drilled, and milled without 
difficulty by Aero Supply Mfg Co by simply adhering to good 
machinery practice as recommended for stainless steels; fac- 
tors of advance planning, use of water base coolants, high 
machine speeds and low feed rates enable machining and 
production of complex parts in work hardening steel alloys 
without difficulty. 


_Strukturnaya sistema tekhnologicheskikh operatsii, D.V. 
CHARNKO. Stanki i Instrument v 31 n 4 Apr 1960 p 3-11; see 
also English translation in Machines & Tooling v 31 n 4 1960 
p 3-11. Structural system of machining operations; structural 
laws and methods described make it possible not only to select 
various machining methods including those not yet introduced 
into industry, but also to estimate their productivity and ma- 
chining costs. 


Tecalemit Air-operated Indexing Unit, G.W.MASON. Machy 
(Lond) v 96 n 2467 Feb 24 1960 p 420-6, Indexing machines 
of company’s design employed for various light and medium 
duty operations at Plymouth works of Tecalemit; design of 
indexing unit; assembly operation on grease nipples carried 
out on fully automatic cycle; indexing machine for drilling 
and tapping grease nipple holders; setups for operations on 
grease gun parts. 


Tooling Fine Tolerances into Short Runs, B.SHERES 

Am Mach/Metalworking Mfg v 104 n 7 ee 
Successful production of military ball valves in extremely short 
runs to tight specifications at Hydromaties, Livingston, NJ is 
due to carefully planned tooling; example of tool that controls 
final work dimension is form turning and boring carbide 
mounted on Ex-Cell-O double-end machine; methods planning 
and valve ball machining described. 


Transfer Line for Short Runs, B.C.BROSHEER, Am Mach/ 
Metalworking Mfg v 104 n 12 June 13 1960 p 109-11. Sund- 
strand Machine Tool Co’s new six-station transfer line drills, 
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spotfaces, bores and taps five different-but-related precision 
cast iron housings for hydraulic units; small lots are specialty 
of this setup; multiple spindle heads and workholding fixtures 
can be interchanged for new job setup in less than 10 man- 
hours. 


Verfahren zum maschinellen Erzeugen ungleichmaessiger 
Raumformen ohne raeumliche Vorlage, F.ROSSBERGER. VDI 
Zeit v 102 n 25 Sept 1 1960 p 1179-84. Method for machining 
irregular three-dimensional shapes without three-dimensional 
template; discussion of theory underlying method ; example 
of milling machine and attachment used; shapes illustrated; 
further possibilities of method indicated. 


What’s Missing in Machine-Tool Tolerances? E.E.KIRKHAM, 
H.A.FRANCE. Am Mach v 103 n 25 Nov 30 1959 p 106-8. Ex- 
planation of machine capability; problem of variation among 
parts produced by machine, and to what extent natural varia- 
tions are likely to occur; normal distribution; statistical 
tolerances; determining positioning accuracy of machine 
slides; application of statistical methods to machine too] field. 


Accident Prevention. See Machine Shop Practice—Chip Dis- 


posal. 


Automation. See Industrial Plants—Automation ; Machine Tools. 
Chip Disposal. Chip Remover Accents Safety, G.D.GIBBONS, 


J.A.ELDER. Iron Age v 186 n 12 Sept 22 1960 p 102-3. Both 
flying and standing chips are problem in most automated ma- 
chine shops; Convair has developed unique and well designed 
chip disposal system for milling operations in which chips 
are vacuumed from machine through head and ducting system 
into hopper outside machining area; accident rate has been 
reduced, and many manhours of labor conserved in manufac- 
ture of airframes. 


Oil Reclaimed in First Year Pays for Chip Handling Line. 
Steel v 145 n 11 Sept 14 1959 p 168-9. Machine shops are 
reducing costs by use of efficient methods of extracting cut- 
ting lubricants from chips and turnings; chip processing sys- 
tem supplied by National Conveyors Co to Elastic Stop Nut 
Corp reclaims enough cutting oil each year to pay for itself; 
description of operation in which chips and turnings are 
erushed and oil extracted by automatic process; oil consump- 
tion reduced from 5000 gal/week to 5000 gal every six weeks. 


Chip Reclamation. Convert Chips Into Castings. Iron Age v 184 


n 27 Dee 31 1959 p 50. New induction melting furnace en- 
ables recovery of steel, stainless steel, brass, copper, aluminum 
and cast iron scrap; Multiduetor unit developed by Ajax 
Magnethermic Corp converts chips, turnings and borings into 
usable ingots at costs competitive with other foundry meth- 
ods; melting is rapid and permits little time for oxidation ; 
sample taking and alloying may be done during operation ; 
fee range from 100-1000 kw and furnace sizes from 500-1000 
b. 


Computer Applications. See Machine Tools—Control. 
Costs. See also Machine Shops—Time Study. 


Combined Operations—Key to Cost Reduction, L.HOFFMAN. 
Tool Engr v 44 n 2 Feb 1960 p 87-9. Example of applying 
methods improvement program at International Business Ma- 
chines Corp, Lexington, Ky by eliminating time consuming 
steps in manufacturing, such as transfers from machine to 
machine and performing several operations simultaneously. 


Drilling. See also Beryllium and Alloys—-Machining; Boring 


Machines; Crankshafts—Manufacture; Drilling Machines; 
Drills, Metal Working; Gear Manufacture; Plastics—Machin- 
ing; Rockets and Missiles—Manufacture; Titanium and Al- 
loys—Machining. 

Cut-Rate Tooling and Methods, C.F.BROWN. Tooling & 
Production v 26 n 1 Apr 1960 p 51-4, Possibilities of produc- 
ing at lowest possible cost run-of-the-mill parts involving 
looser tolerances and job shop production quantities ; case his- 
tories of drilling operations presented, and drill jigs and fix- 
tures deseribed. 


Does Gun Drilling Pay? R.E.DELAMATER. Tool Engr v 44 
n 6 June 1960 p 88-90. Production advantages of gun drilling, 
gun boring and gun reaming; before making decision, advan- 
tages including short cycles, fewer passes, fewer machines, 
savings in floor space, gains in finish and accuracy must be 
weighed against costs of high speed precision spindles, re- 
volving seals, rigid machine tools and coolant systems. j 


Drilling High-Strength Materials, E.A.BREZINA R.L 
JOHNSON, R.G.KENNEDY, N.W.MARROTTE. Tool Engr Vv 
44 n 4 Apr 1960 p 101-4, Extensive drilling tests reported on 
Udimet 700, Rene 41, SAE 4340, and Thermold J hot work die 
steel; criterion of drill breakdown for evaluation, rather than 
thrust or wear land considerations, was used in testing ; results 
obtained are good guide for drilling in hard materials under 
conditions explored in tests; best drill life obtained by select- 
ing most suitable drill design and point style, by minimizing 
flute length and by using slow penetration rates. 


More Holes Fewer Fixtures, D.B.DALLAS. Tool & Mfg Engr 
(formerly Tool Engr) v 45 n 8 Sept 1960 p 97-101, Produe- 
tivity increased and tooling requirements minimized by modern 
cutting tools and control systems applied to drilling and 
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boring machines of advanced design; discussion of eutting 
tools, drivés, feed mechanism, multiple-hole machines, deep 
holes, and control systems. 


Inspection. See Machine Shop Practice—Measurements. 


Measurements. See also Fits and Tolerances; Gages; Inter- 
ferometers ; Machine Tools—Contyrol. 


Accurate Measurements on Machine Tools by Using Optical 
Reading Instruments and Precision Seales, W.MOSER. Micro- 
teecnic v 14 n 2 Apr 1960 p 39-44. Settings by means of threaded 
spindles and readings by means of graduated drums and 
verniers, introduce many errors in measurements made by 
machine elements; optical readings exclude these errors and 
enable accuracy, and reproducibility of measurements; two 
different principles, reading by means of microscope, and read- 
ing by means of screen are described; both are suitable for 
1/100 mm and 1/1000 scale. 


Check Surface Plate Flatness by Applying Geometry of 
Sphere, R.J.RAHN. Tooling & Production vy 26 n 5 Aug 1960 
p 41-4, Unusual approach to surface plate flatness based on 
premise that plane is actually sphere with infinite radius, and 
segment of sphere, having radius much less than infinity, 
would make very good surface plate; mathematical calibration 
of spherical surface; inspection of surface plate with ordinary 
tool inspection instruments. 


Direct Measurement of Taper, G.GERSHMAN. Tool Engr 
v 44 n 1 Jan 1960 p 85-7. New taper micrometer has made it 
possible to measure taper directly and rapidly with single 
piece of relatively inexpensive equipment and without neces- 
sity of removing work from machine; micrometer, incorporaing 
within itself sine-bar principle, gives actual value of taper 
for small angles; parts inspected 10 times faster than with 
conventional methods. 


Hin neues Verfahren zum Messen sehr kleiner Geschwindig- 
keiten, M.KORIL. VDI Zeit v 102 n 4 Feb 1 1960 p 117-19. 
New method of measuring very low speeds; review of meth- 
ods used to measure feed rate of machine tools; illustrated 
description of new instrument employing characteristic of 
spring and gimbal suspended gyrostat for describing precision 
deflection related to rotative impulse. 


Hlectronic Straight-Edge for Indicating Surface Flatness, 
P.E.CARBONE. Engrs’ Digest v 20 n 10 Oct 1959 p 409. In- 
dexed in Engineering Index 1959 p 724 from Tool Engr July 
1959. 


How Temperature Affects Measurement of Aluminum, J.C. 
MOODY. Tool Engr v 44 n 2 Feb 1960 p 81-6. Experiments 
carried out to demonstrate thermal] effects in order to facilitate 
solution of temperature and heat transfer problems; measur- 
ing principles; design and fabrication of test pieces which 
consisted of square steel gage block without center hole, and 
two 6061-T6 aluminum square blocks; metrology of aluminum; 
significance of thermal studies; better product and lower costs 
achieved. 


Instrument for Measuring Very Small Bores, P.W.HARRI- 
SON, G.M.SEVERN. Engineer v 210 n 5460 Sept 16 1960 p 
467-9. Modifications and additions made to prototype at Na- 
tional Physical Laboratory; electric motor now drives worm 
shaft, and relay halts stylus; smaller stylus, 0.014-in. ball on 
tungsten stem, extends range down to bores of 0.02 in. diam; 
holes down to 0.0008 in. diam have been made. 


Investigation of Method for Measurement of Convex Sur- 
faces, Z.REZNIK. Machy (Lond) v 97 n 2499 Oct 5 1960 p 
786-8. In connection with need for measuring radii of large 
circular segments, instrument was made which comprised two 
balls carried by light rigid frame with dial gage located cen- 
trally between them; data presented which enabled instru- 
ment to be correctly designed and dimensioned; examples show 
procedure to be followed; method described could also be 
used to check gages already in stock to determine their suita- 
bility for particular measuring applications. 


Kontrol’no-izmeritel’nye ustroistva dlya avtomaticheskikh 
linii, S.S.PODLAZOV, M.J.KOCHENOV, E.M.GOLOUL’NI- 
KOV, I.N.KHASKIN. Stankii Instrument v 30 n 8 Aug 1959 
p 40-5; see also English translation in Machines & Tooling v 
30 n 8 1959 p 44-9. Inspection measuring devices for automatic 
lines; work carried out at OKB (Joint Design Bureau) in 
design of instruments described; final inspection section in 
automatic line 6L33 for manufacture of wagon axles ; automatic 
inspection machine and measuring instruments. 


Length Measurement Using Dynamic Technique, R.G.N. 
HALL, V.W.STANLEY. Machy (Lond) v 97 n 2502 Oct 26 
1960 p 959-64. Principle of linear measurements as function of 
time, which is of particular value where dynamic calibration 
of scale or machine is required; description of apparatus, and 
of technique which has many applications; its use in calibra- 
tion of particular lathe which has servo-control system, using 
grating as reference scale, 


Lining up Long Ones. Am Mach/Metalworking Mfg v 104 
n 10 May 16 1960 p 101-8. Experience of Watervliet Arsenal 
indicates that optical alignment is faster and more accurate, 
especially on long-bed machines ; alignment job on Gisholt tur- 
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ret lathe that helps make Army’s 105-mm rifle is described ; 
optical setup; measuring displacement. 


Machine for Precise Measurement of Internal Diameter, I.G. 
MORGAN, F.R.TOLMON. Microtecnic v 14 n 1 Feb 1960 p 
14-20. Prototype machine for precise measurement of internal 
diameter ; machine was developed for confirming perform- 
ance of existing machines for diameters up to 6 in. (150 mm) 
and investigating possibility of improving upon accuracy of 
measurement at present obtained; comparative tests show 
agreement between machines and that accuracy of plus or 
minus 5 win. (plus or minus 0.125u) can be obtained. 


Machine Tool Scales with Optical Reading Devices, C.GOD- 
FREY, 8.C.BOTTOMLEY. Microtecnic vy 13 n 4 Aug 1959 p 
154-61. Use of precision scales on machine tools, especially 
when viewed by optical projection has many advantages; they 
are unaffected by wear, can be magnified, and permit sub- 
division of main scale; review of various types covers mi- 
crometer projectors, Vernier projectors, circular scales, and 
microptic’ scale reader ; photographs. 


Measure Bore Using Three Plug Gauges, C.MINAIRE. Can 
Machy v 71 n 4 Apr 1960 p 200. Mathematical method of 
analysis that saves much time and avoids trial-and-error. 


Measurement of Geometrical, Dimensional and Positional 
Errors of Technical Bodies by Means of E-System, H. von 
WEINGRABER. Microtecnic v 14 n 4 Aug 1960 p 173-80. 
Definition of surface roughness requires consideration of form 
errors of shape, waviness, and roughness; types of form 
errors, dimensional errors, and positional errors are discussed 
and analyzed. 

Mess- und Pruefgeraete fuer die Werkzeugmaschine, M. 
DUEHMKE. VDI Zeit v 101 n 33 Nov 21 1959 p 1608-20. 
Measuring and testing devices for machine tools; description 
and 53 illustrations of micrometers, inside gages, thickness 
measuring devices, etc, and of sorting attachments, automatic 
length adjusting devices, protractors, devices to measure un- 
evenness and roughness, roundness testers, hardness testers, 
ee shown at 6th European Machine Tool Exhibition, Paris, 

59. 


Optical Check-Out of Machine Tools for Missile Production, 
G.W.DONALD. Machy (NY) v 66 n 8 Apr 1960 p 149-51 ; see also 
Machy (Lond) v 97 n 2491 Aug 10 1960 p 333-5. In checking 
out machine tools such as horizontal boring mills and jig 
boring machines in Ordnance Department of General Electric 
Co, first bedway flatness is established with optical instru- 
ments; flatness of table on large boring mill checked with 
auto-collimator, corner mirror, and mirror carriage; column 
squareness with table determined by using alignment telescope, 
stride level, pentaprism, and target attached to spindle. 


Optical Lineup—Shorteut to Tooling Precision, L.E. 
BATCHELOR. Am Mach/Metalworking Mfg v 104 n 4 Feb 22 
1960 p 97-9. Optical tooling programs developed by aircraft 
industry are readily adaptable throughout metalworking indus- 
try; examples of saving achieved by Allison Div of GM in 
checking gear boxes and aligning gun drill; how four basic 
optical checking instruments are employed. 


Optical Polygons: Ultimate for Setting up, Checking Angles. 
Tooling & Production v 25 n 9 Dee 1959 p 58, 60. Entirely 
new polygon concept offered by Webber Optical Polygons 
which are calibrated to extreme accuracy of 0.2 sec of are; 
used with small telescopes (auto collimators) that beam line 
image to one of polygons’ reflecting surfaces, they are economi- 
cal, abrasion resistant, and built to last for years of hard shop 
use; tools are especially helpful for calibration of “‘space age” 
instruments and guidance systems. 


Roll in Gaging Stations! Am Mach/Metalworking Mfg v 104 
n 16 Aug 8 1960 p 78-9. 35 portable gaging “‘stations’’ are 
available for on-the-spot checking of machine setups and parts 
during production runs at Cessna Aircraft’s Industrial Pyrod- 
ucts Div, Hutchinson, Kan; sample inspection of 1% has re- 
placed many 100% inspections and full time floor inspections. 


Setting up Component for Machining Compound Angle Sur- 
face, C.MINAIRE. Machy (Lond) v 97 n 2495 Sept 7 1960 p 
579-80. No difficulties encountered in machining and checking 
of 10° side faces; calculations presented which are needed to 
obtain setting of piece for machining inclined face. 


6 Transducers for Precision Position Measurement, J.O. 
MORIN. Control Eng v 7 n 5 May 1960 p 107-12. Review of 
high precision transducers, with measurement capabilities up 
to one part in quarter million, includes pin-and-pawl me- 
chanism, magnetic bench-mark system, resolver-type trans- 
ducers, electrostatic transducers, and diffraction gratings. 


Verfahren zum Erfassen der Umkehrpunkte Beim Messen 
grosser Bohrungen und Wellen, L.WIZENEZ. Werkstattstech- 
nik v 50 n 7 July 1960 p 363-70. Methods for determining 
“yeversal points’ in measuring large bores and shafts; errors 
occurring in sensing of cylindrical bodies: three different 
sensing methods, their advantages and disadvantages described. 

Vliyanie temperatury tsekha na tochnost razmeroy i formy 
detalei, Yu.N.SOKOLOV. Stanki i Instrument v 31 n 2 Feb 
1960 p 16-19; see also English translation in Machines & Tool- 
ing v 81 n 2 Feb 1960 p 17-21. Effect of shop temperature on 
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MACHINE SHOP PRACTICE—Measurements—Continued 
accurracy of dimensions and shape of components ; basic prin- 
ciples and equation of thermal inertia; discussion of tempera- 
ture deformations of components in which mass is uniformly 
or unevenly distributed with respect to axes of symmetry; 
examples, formulas and calculations. 

Yield Criterion Applied to Shear-Angle Relationship, B.N. 
COLDING. Microtecnie v 14 n 2 Apr 1960 p 47-60. Shear angle 
relationship is proposed in which anisotropic properties of 
work material and influence of machining feed are considered ; 
Hill’s plasticity condition for anisotoropic materials is simpli- 
fied and applied to yielding along shear plane; resulting hyper- 
bolic relationship between shear stress and normal stress found 
to depend on feed and rake angle, mathematical equation 
derived for shear angle relationship by employing hyperbola 
as Mohr envelope. 

MACHINE SHOPS 

See also Machine Shop Practice. 

Accident Prevention. See Accident Prevention; Machine Shop 
Practice—Chip Disposal. 

Lighting. See Industrial Lighting. 

Materials Handling. See Materials Handling—Machine Shops. 

Mist Control. See Dust Collectors—Electric. 

Temperature. See Machine Shop Practice—Measurements. 


Time Study. Lubrication Scheduling Using Methods Time Meas- 
urement, T.MOSTYN. Plant Eng v 13 n 8 Aug 1959 p 96-101. 
Cost of lubricants is small when compared to costs of ma- 
chine breakdown, slowdown, part replacement caused by 
improper, inadequate, or inappropriate lubrication ; recommen- 
dation of study for setting up lubrication program to reduce 
costs and achieve best results; Methods Time Measurement is 
technique for standardizing elements of manual labor in 
lubrication program; ensures maximum efficiency toward 
achieving best results; route schedules, maintenance charts, 
and study charts. 

MACHINE TOOLS 


See also Aircraft Plants—Machine Tools; Automobile Manu- 
facture; Boring Machines; Broaching Machines; Cutting 
Tools; Drilling Machines; Gear Cutting Machines; Grinding 
Machines; Guns—Manufacture; Lathes; Machine Shop Prac- 
tice; Milling Machines; Planers, Metal Working; Presses; 
Shou 4 -Metal Working; Shapers, Metal Working; Swaging 
Machines. 


A.M.T. Unit Drilling and Milling Heads. Machy (Lond) 
v 97 n 2497 Sept 21 1960 p 682-4. Smallest size in range of 
drilling and milling heads recently introduced by firm in 
Birmingham, England, designated type D.1, can be supplied 
with motor of 1 or 2 hp for spindle drive, and maximum 
working stroke of 9 or 12 in.; larger sizes indicated; design 
and operation of special purpose twin-head billet drilling 
machine. 

Avtomaticheskie linii iz tipovykh stankov, A.P.VLADZIEV- 
SKII. Stanki i Instrument v 30 n 8 Aug 1959 p 6-12; see 
also English translation in Machines & Tooling v 30 n 8 
1959 p 8-15. Automatic line composed of standard machine 
tools; illustrated description of automatic lines designed by 
ENIMS for machining various components such as splined shafts, 
compound gears, bevel gears and flanges; holding devices and 
attachments employed; requirements for building automatic 
lines from automated general purpose machines. 

Gleitfuehrungen an Werkzeugmaschinen, B.W.EISLOEFFEL. 
Werkstattstechnik v 50 n 8 Aug 1960 p 408-11. Machine tool 
slides; various methods used to maintain accuracy of slides 
for longest possible time; it is stated that type of lubricant 
ueed and its additions has most important influence. 

Hochleistungs-Zerspanungsmaschinen im Einsatz, K.W.MICH- 
LER, Metall v 14 n 4 Apr 1960 p 318-22. High efficiency metal 
cutting machines in operation; examples of modern design 
and automation of machine tools, as required by high speeds 
and driven forces of machines using carbide and ceramic tools. 


Innocenti Multi-purpose Machine Tools. Mach 
n 2475 Apr 20 1960 p 884-6. Type FAF TLAOR aes 
milling, boring and drilling machine built by Italian firm ; 
cross rail fitted to machine can be used as completely inde- 
pendent horizontal spindle drilling and milling machine; great 
versatility of machine, and extent of range of accessories 
that can be applied, are emphasized; details of FAF/300 
machine which is largest in range. 

Machine-building Industry in China, L.TI 
v 95 n 2459 Dee 30 1959 p 1389-91. Caterion tee 
building industry by large scale capital development shies i 
in 1949; many new branches of industry set up; tate 
annual growth of 51.7% noted; rapid advance in teseniesl 
standards of workers; products of newly established h : 
machine building industry listed; progress made in desi Aine 
working methods developed to meet China’s partidos. 


quirements. ca 


Massnahmen zur Beseitigung von St i 
_ Ma < Stoerung 
Fertigungsanlagen, G.SIMON. Werkstattstechnik. tian ke 


May 1960 p 247-53. Measures f iminati ances in 
J 53. § 8 for elimi ating disturb i 
°. afar hi i s - ty 
transfer machine lines; examples for prevention or dlimination 


MACHINE TOOLS—Continued 
of disturbances given; they refer to electric installations, 
electric drives, mechanical or electric auxiliary devices, auto- 
matic inspection and tool wear; removal of disturbances on 
automatic galvanizing plant. 

Metody mekhanizatsii_ i  avtomatizatsii melkoseriinogo i 
seriinogo proizvodstva, V.V.BOITSOV. Stanki i Instrument 
vy 30 n 8 Aug 1959 p 17-23; see also English translation in 
Machines & Tooling v 30 n 8 1959 p 20-6. Mechanization and 
automation methods in small and large batch manufacture ; 
use of specialized equipment (not special) based on stand- 
ardized elements of industrial processes ; classification of com- 
ponents and surfaces to be machined; choice of working move- 
ments of equipment; basic tasks of unification and standardi- 
zation of equipment construction. 

Schiess] Universal Machine Tool. Machy (Lond) v 96 n 2463 
Jan 27 1960 p 190-1. Operations that can be performed on 
Austrian-built machine include turning, milling, drilling, 
boring, and facing; design of machine and setups for various 
operations. 

Unifitsirovannye uzly agregatnykh stankoy i avtomatiches- 
kikh linii, L.S.BRON, N.M.VORONICHEV. Stanki i Instru- 
ment v 30 n 8 Aug 1959 p 30-6; see also English translation in 
Machines & Tooling v 30 n 8 1959 p 34-40, Standard units of 
unit machines and automatic lines; self-contained and non- 
self-contained power heads, bases and columns for vertical 
machine tools, indexing tables, feed drives, etc; their charac- 
teristics and design; standardization of units used in auto- 
matic lines, including conveyors, and clamping, orientating 
and other devices. 

Alignment. See Machine Shop Practice—Measurements. 
Antivibration Mountings. See also Machinery—Antivibration 
Mountings. 

Static and Dynamic Behaviour of Machine Tool Mountings, 
H.OPITZ. Microtecnic vy 13 n 5 Oct 1959 p 229-44. Static 
and dynamic rigidity of machine tools, which effect machining 
run, quality of workpiece, and useful tool life, determined 
by overall rigidity and stress pattern of machine and its 
structural members; investigation performed on mockups to 
test rigidity of lathe bed of Peters rib construction, and two 
other designs; tabular and graphical data covers transverse 
bending, oscillation patterns, torsional stresses, reasonance 
curves, damping, etc. 

Attachments. See also Chucks; Grinding Machines—Attach- 
ments; Lathes—Attachments ; Presses—Attachments. 


Elektromekhanicheskie zazhimnye ustroistva tyazhelykh stan- 
kov, V.L.VEITS. Stanki i Instrument v 30 n 7 July 1959 
p 3-9. Blectromechanical attachment devices for heavy machine 
tools; discussion of various types including Soviet devices, for 
transfer mechanism and for attachment of workpieces. 

Optimal’nye rezhimy raboty vibratsionnykh pitatelei, V.A. 
POVIDAILO. Stanki i Instrument v 31 n 5 May 1960 p 3-7; 
see also English translation in Machines & Tooling v 31 n 5 
1960 p 2-6. Optimum vibratory feeder operating conditions ; 
component movement is considered under conditions in which 
components move in series of minute jumps, coming in contact 
with track only to receive impulse for following jump, i.e. 
movement mainly occurs away from track; effect of working 
conditions on impact speed for several track vibration fre- 
quencies, 


Bearings. See Bearings—Machine Tools. 
Clutches. See Clutches—Magnetic. 
Contour Followers. See Machine Tools—Control. 


Control. See also Boring Machines—Control; Drilling Machines 
—Control ; Gear Cutting Machines—Control; Grinding Machines 
—Control ; Interferometers ; Lathes—Control; Milling Machines 
—Control; Rockets and Missiles—Manufacture; Steam Tur- 
bines—Manufacture: Tape Recorders. 


ABC’s of Numerical Control, W.M.STOCKER, Jr. Am Mach/ 
Metalworking Mfg v 104 n 16 Aug 8 1960 p 98-108. What 
numerical control is; its advantages; how machine design 
affects numerical control capability; glossary of numerical 
control terms; bibliography covering growth of numerical 
control as traced by AM/MM articles, reports, and new 
product descriptions between 1950 and 1960. 


Analogie-Interpolator als Rechenwerk fuer programmeesteu- 
erte Werkzeugmaschinen, H.BLUESCH, G.WINDR. Zeit fuer 
Messen, Steuern, Regeln v 3 n 1 Jan 1960 p 31-9. Analog 
interpolator as computing mechanism for program controlled 
machine tools ; theory and design of unit; examples of accuracy 
obtained when electrically simulating various technological 
curves, 


Application of New N.E.L. Hydrostatic Transmissi for 
Machine Tools. Machy (Lond) v 97 n 2499 Oct 5 eine 
New steplessly-variable hydrostatic transmission developed by 
National Engineering Laboratory has been designed specifically 
for application to machine tools; example of vertical turning 
and boring mill which was converted for drive to work table 
and feed motion by this transmission, and provides constant 
cutting speed for large-diameter facing operations, 
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Applications of Radioisotopes in Machining Operations, J.H. 
TOLAN, SAE—Paper n 181C for meeting June 5-10 1960 7 p; 
see also abstract in SAE—J v 68 n 10 Oct 1960 p 56-7. Process 
of Compton interaction between single photon and orbital 
electron is explained; adaptation of backscatter technique 
explored by Lockheed Nuclear Products may provide control 
for various machining operations; use of radioisotopes for 
monitoring cutting tools; possible applications include control 
of contour of screw threads during grinding, measure of 
dimensions and location of internal cuts, and measure of wall 
thickness of bored openings in castings; geometry employed 
in source-collimator detector. 


Automatic Rotary Positioning Table, J.R.ARROWSMITH. 
Automatic Control v 12 n 4 Apr 1960 p 25-8. New 30 in. 
table, which adjusts itself automatically to any position in 
less than 30 sec with accuracy of better than three sec of 
are, designed jointly by E.M.I. Electronics Ltd, and Optical 
Measuring Tools Ltd; units, which derive their input from 
either punched paper tape or settings of dial switches, are 
used in conjunction with jig boring machine or for testing 
and inspection of optical scales and instruments; other pos- 
sible applications. 


Automation in Russia—as Viewed by Soviet Engineers. Am 
Mach/Metalworking Mfg vy 104 n 6 Mar 21 1960 p 125-32. 
Summary of progress and problems in applying automation 
to manufacturing in USSR; methods used in production of 
rotating components ; unusual approach to machine standardiza- 
tion noted. Report is based on articles in “Stanki i Instru- 
ment,” Aug 1959 and translated in Machines & Tooling v 30 
n 8 1959. 


Axial Piston Hydraulic Motors with Face Distribution, G.I. 
KAMENETSKII. Machines & Tooling v 30 n 5 1959 p 6-12. 
English translation of article indexed in Engineering Index 
1959 p 726 from Stanki i Instrument v 30 n 5 1959. 


Backstopping Numerical Control, N.O.OLESTEN, S.P. 
CHRISTENSEN. Am Mach/Metalworking Mfg v 104 n 22 
Oct 31 1960 p 83-5. Rohr Aircraft Corp, has installation repre- 
senting almost 10% of entire Air Material Command alloca- 
tion of numerically controlled machine tools; machines are 
profitably used due to organization evolved by company which 
makes it possible to conduct research coincident with produc- 
tion, and to tie in developmental efforts with production 
experience; APT programming techniques employed; data 
processing ; systems and procedures ; part programming ; check- 
ing. 

Collins Programs Numeric Turret Drill, A-YOUNG. Tooling 
& Production v 26 n 1 Apr 1960 p 58-61. 6-turret Burgmaster 
2BHT with GE control system employed by Collins Radio Co, 
Cedar Rapids, Iowa; machine automatically controls changes 
in spindle feeds and speeds and coolant; example of program- 
ming % in. thick aluminum part which is typical of work 
done in Burgmaster with universal fixture; machine can 
hold 0.005 in. tolerance between holes and on counterbore 
depth; tape controlled and conventional methods compared. 


Continuous Numerical Control of Machine Tools, P.S.T. 
BUCKERFIELD. Control v 3 n 24, 25 June 1960 p 90-4, July 
p 88-91; see also similar unsigned article in Engineering 
vy 190 n 4916 July 8 1960 p 54-5. Associated Electrical Indus- 
tries Ltd system of controlling in three dimensions, milling 
or boring machines for such operations as profiling, contouring 
or die-sinking; control quantities are computed remotely, 
control information being carried on magnetic tape; operating 
aspects of system; technical aspects of control sequence. 


Cycle Sequence Charts, W.BARTZ. Machine Design y 32 n 10 
May 12 1960 p 185-7. Simple and efficient method for analyzing 
cycle or sequence of operations in machines which require 
programming for complex electrical control of hydraulic func- 
tions. 

Das Lochen und Lesen von digitalen Programmen zur Werk- 
zeugmaschinensteuerung, W.de BEAUCLAIR. Werkstattstech- 
nik v 50 n 9 Sept 1960 p 496-501. Survey of most commonly 
used devices for punching and reading in digital programming 
for machine tools. 


Die Messung von Geschwindigkeiten, Beschleunigungen und 
Momenten an bewegten Maschinenteilen, H.RENKER. Schwei- 
zer Archiv v 25 n 10 Oct 1959 p 381-4; see also English abstract 
in Engrs’ Digest v 20 n 12 Dec 1959 p 496, Measurement of 
speeds, accelerations, and moments on rotating machinery 
parts; description of instrumentation by which mechanical, 
optical, or magnetic indicator fastened to moving part is 
sensed by input elements and converted into electric impulses, 
which are automatically registered and converted into meas- 
urements. 


Electrohydraulic Servo Systems for Machine Control, RL. 
FILLMORE. Automation v 7 n 2 Feb 1960 p 56-64, Principles, 
typical applications, accuracy, and power handling capabilities 
of several versions of this type of control; advantages of 
variable displacement piston pumps and motors as_ controlled 
elements of complete systems; roll forming applications. 


Elektrohydraulische Geraete in der Anwendung fuer Steue- 
rungen und Regelungen, W.SUSSEBACH. Werkstatt u Betrieb 
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v 93 n 1 Jan 1960 p 7-11. Description of electro-hydraulic 
control and regulating systems for machine tools and other 
manufacturing equipment; advantages are short idle periods, 
great sensitivity of response, and faculty to convert measuring 
values into hydraulic forces largely amplified; examples illus- 
trate practical application of devices. 


Facing and Centring Machines Utilise Hydraulics. Hydraulic 
Power Transmission v 5 n 58 Oct 1959 p 640-1. Operation and 
performance of double ended facing and entering machine, 
with electrically controlled hydraulic operation for milling 
and drilling heads, manufactured by Douglas and Fraser and 
Sons, Ltd for automotive and other mass production industries ; 
synchronization of heads is achieved by three needle valves 
(SU) which are adjusted until speeds of pairs of slides are 
the same; “meter out” circuits are employed for speed control. 


General-Purpose Numerical Positioning at Low Cost. Am 
Mach/Metalworking Mfg v 104 n 16 Aug 8 1960 p 72-3. 
Simple, straight-forward design by Diehl Mfg Co, provides 
low cost numerical control system of significant performance; 
using combination of modular units, basic electromechanical 
system accurate to 0.001 in. in 40 in. of travel will sell for 
$8750; price includes two numerically positioned axes plus 
control of basic tool functions. 


Giant Job Shop Runs by Numbers. Mill & Factory v 65 n 2 
Aug 1959 p 87-90. Use of numerically controlled machines at 
General Electric’s Large Steam Turbine Generator Dept, 
Schenectady, NY, permitted progressive automation which has 
made machines faster, more accurate and more reliable than 
with human operators; application illustrated by vertical 
boring machine having numerical positioning system, tape 
controlled horizontal driller, card controlled bar mill, spindle 
tape drilling and reaming machine, and profile miller controlled 
by magnetic tape. 

How Fast Do Tape Controls Pay Off? Am Mach/Metalwork- 
ing Mfg v 104 n 12 June 13 1960 p 114-16. Analysis of func- 
tions of numerically controlled lathe; up to 75% of actual 
machining saved as compared with standard engine lathe, 
with even more significant savings on indirect costs; new 
opportunties for short-run turning seen through application 
of numerical control. 

How to Plan for Computer, J.H.BURNS. Am Mach/Metal- 
working Mfg v 104 n 9 May 2 1960 p 104-6. Problems in 
installing electronic data processing for machine tools; per- 
sonnel selection; type of training required; psychological 
impact; 4-phase program recommended before putting computer 
into production. 

Hydraulic Servo Performance in Numerically Controlled 
Machine Tools, F.J.CIZEK. Hydraulics & Pneumatics (for- 
merly Applied Hydraulics & Pneumatics) v 13 n 6 June 1960 
p 67-71. Description of typical servo system which can make 
fast changes in direction and velocity of high performance, 
numerically controlled machine tools; following error and load 
force sensitivity discussed; influence of supply pressure varia- 
tion, valve and torque motor hysteresis, ram or motor friction, 
and phase shifts on system performance also covered. 

Hydraulics in Russia, Finishing Cylinder Bores. Hydraulic 
Power Transmission v 6 n 66 June 1960 p 386-7. Russian 
interest in hydraulics indicates that hydraulically-operated 
equipment is being manufactured on large scale; in Kiev 
factory, 434 in. diam cylinder tubes 47 in. long are being 
finished by boring and then burnishing, output warranting 
separate machine for each operation; boring and burnishing 
equipment and its operation described. 

Key to Machine Tool Compatibility: Data Processing for 
Numerical Positioning Systems, R.A.BENNETT. Control Eng 
vy 7n 1 Jan 1960 p 142-3. Use of digital computer for generat- 
ing numerical control data in connection with point-to-point 
systems ; how data processing can optimize positioning system 
work programs and standardize input procedure for several 
systems. 

Linear Tachometry for Machine Tools, M.J.C.FOWELL, A. 
COWLEY. Control v 3 n 19 Jan 1960 p 80-3. Review of various 
electric transducers to control linear slide velocity of machine 
tools; velocity and acceleration transducers; pulse-rate moni- 
toring systems. 


Lower Short-Run Manufacturing Costs, B.C.BROSHEER. 
Am Mach vy 103 n 24 Nov 16 1959 p 151-66. Report on develop- 
ment and advantages of numerical machine tool control, auto- 
matic tool change, automatic work transfer and good process 
planning. 


Machine universelle a commande automatique par ruban 
perfore, J.LOMBARD. Automatisme v 4 n 9 Sept 1959 p 317-25, 
Punch tape controlled universal machine; features of machine 
tool specially developed by Machines-Outils for controlled 
milling, turning, boring, drilling, screwing, and similar opera- 
tions; precision system for automatic positioning of move- 
ments and cycles, 


Management Aspects of Numerical Control Engineering, J.H. 
FAMME. Western Machy & Steel World v 51 n 5 May 1960 
p 58-60. Outline of groundwork in engineering design for 
numerically controlled machining; establishing revised con- 
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cept in dimensioning by use of mathematics for describing 
part; information which should be shown on all numerical 
control drawings; responsibilities of engineering computer 
laboratory; production of wind tunnel models by numerical 
control methods. 


Manufacturing Aspects of Numerical Control, H.G.COOPER. 
Western Machy & Steel World v 51 n 6 June 1960 p 54-7. 
Over 100,000 parts have been produced on 24 numerically 
controlled machines in four Convair Divisions in past 3 yr; 
basic factors on which numerical control has justified its 
existence are cost reduction, lead time reduction, increased 
accuracies and increased manufacturing capability; examples 
from production of aircraft parts. 


Numerical Control for Templates and Dies, D.H.BINGHAM, 
Jr, R.G.CHAMBERLAIN. Instn Production Engrs—J v 38 n 8 
Aug 1959 p 438-45. Numerical control is concept adaptable to 
any specific machine, and not to be confused with automation 
which is mass production; three steps of Numericord system 
described which include methods study, programming, and 
computation steps of data processing, punched card to paper 
tape to magnetic tape steps of conversion, and final step of 
machining; tabular and graphical data illustrate advantages 
of greater accuracy and reduced costs of numerical control. 


Numerical Control in Body Engineering—Fact and Fantasy, 
J.C.GORHAM, J.R.BALLINGER. SAE—Paper n 129A for 
meeting Jan 11-15 1960 7 p. Review of manufacturing concept 
developed known as Numerical Control; development of elec- 
tronic control units and techniques of data processing; four 
elements of numerical control are data processing, electronic 
control unit, servo loop system, and machine tool; interrela- 
tionships which must be considered. 


Numerical Control Is Troubleshooter. Steel v 145 n 26 Dec 
28 1959 p 76-7. Tape and card guided machine tools at Rohr 
Aireraft Corp have increased efficiency in difficult aircraft 
contouring work; tooling costs reduced by elimination of 
need for model making; machines numerically controlled are 
vertical profilers, and skin mills; machining time is reduced 
and quality is improved. 


Numerical Control of Machine Tools, O.S.PUCKLE. Instn 
Elec Engrs—J v 5 n 57 Sept 1959 p 512-17. System for proto- 
type and small batch production applications, which uses 
analog position-command signal and analog position-feedback 
signal. 


Numerical Control Profitable in Job-Shop Operations, C.O. 
HERB. Machy (NY) v 66 n 12 Aug 1960 p 115-17. Illustrated 
example of setup at Mechanical Specialties Co, Los Angeles, 
Calif involving use of punched tape in machining of aluminum 
bottom casting for memory disk assembly of IBM RAMAC 
computer; job performed in 55 min as compared with 3% hr 
by previous methods. 


Numerical Positioning Control—Profits or Problems?, L.W. 
COLLINS, Jr. Machy (NY) v 66 n 11 July 1960 p 152-8. Re- 
plies to 10 questions put to owners of machines equipped with 
numerical positioning control (NPC) indicate that NPC on 
machine tool is economical and has improved organization. 


Oelhydraulische Sinnbilder zur Darstellung von Werkzeug- 
maschinen-Getrieben, A.SCHATZ. Werkstattstechnik v 50 n 9 
Sept 1960 p 478-82. Symbols for representation of hydraulic 
transmissions in machine tools; discussion of applicability of 
symbols which originated from cooperation of French and 
German groups; symbols have been proposed as French-Ger- 
man tentative standard to first meeting of European Commit- 
tee for Hydraulic Transmission. 


Organizational Aspects of Numerical Control, H.G.COOPER. 
Western Machy & Steel World v 51 n 7 July 1960 p 40-3. 
Procedures required to integrate numerical control into manu- 
facturing operations. 


Podgotovka programmy dlya stankov s chislovym program- 
mnym upravleniem, V.P.LAPSHIN, N.P.LAPSHIN. Stanki i 
Instrument v 31 n 2 Feb 1960 p 11-13; see also English trans- 
lation in Machines & Tooling v 31 n 2 1960 p 12-15. Program- 
ming for numerical control of machine tools; discussion of 
programming problems as applied to three-dimensional machin- 
ing of components with involved curved surfaces, 


Position Control of Massive Objects. Instn Elec Engrs— 
Proce v 105 pt C Supp n 1 1958 62 p. Design of systems for 
automatic control of position of massive objects, A.TUSTIN, 
J.A.ALLANSON, J.M.LAYTON, R.J.JAKEWAYS, 1-57; Sim- 
ilarity and dimensional relationships in control systems, A. 
TUSTIN, 58-62. 


Povyshenie tochnosti gidravlicheskikh sledyashehikh privodoy 
k kopiroval’nym stankam, R.P.PORPLITS. Stanki i Instru- 
ment v 30 n 11 Nov 1959 p 9-12; see also English translation 
in Machines & Tooling v 30 n 11 1959 p 8-11. Increased ac- 
curacy of hydraulic copy mechanisms for copying machines ; 
new single co-ordinate indirect action hydraulic copying mech- 
anism developed; relationship between error and copying speed 
is smaller, resulting in higher productivity; design and opera- 
tion of copying system; influence of traveling speed of system 
on copying error. 


Primenenie telefonnoi apparatury v_ upravlenii stankami i 
avtomaticheskimi liniyami, Yu.N.IVENSKII, A.G.TULLER. 
Stanki i Instrument v 30 n 11 Nov 1959 p 12-14; see also 
English translation in Machines & Tooling v 30 n 11 1959 
p 11-13. Telephonic equipment to control machine tools and 
automatic lines; low voltage telephone relays type RKN and 
MKU-48 and selective relays type KDR1 used by special Design 
Bureau (SKB8) of Minsk automatic line factory ; characteristics 
of relays; operating experience of first unit machines using 
low current relays, has shown no control system failures. 

Process Programming Shortcuts for Tape Controlled Ma- 
chines, D.R.CLANAHAN. Automation y 7 n 4 Apr 1960 
p 58-65. Review of variety of instances where process economy 
can be obtained and more effective utilization of equipment 
realized; ‘‘built-in” special time saving features of numerical 
control; some typical creative shortcuts developed by users of 
Bendix Aviation Co equipment. 

Puti razvitiva avtomaticheskikh linii dlya obrabotki kor- 
pusnykh detalei, Yu.B.ERPSHER. Stanki i Instrument v 30 n 8 
Aug 1959 p 28-30; see also English translation in Machines 
& Tooling v 30 n 8 1959 p 26-33. Methods of developing 
automatie lines to manufacture body type components; various 
automatic methods of transporting components from one 
machine to other described and illustrated; inspection and 
measuring devices; tooling setups. 

Reciprocating Machine Tools, H.C.TOWN. Hydraulic Power 
Transmission v 6 n 69, 71 Sept 1960 p 594-8, Nov p 728-33. 
Sept: Application of fluid power to reciprocating machine 
tools has lagged behind hydraulic operation of other machine 
tools; special problems of hydraulic operation of planing, 
shaping, and slotting machines are discussed. Nov: Additional 
design data for hydraulic operation of planers covers oil, 
machine circuit, planing stroke, and rotary drive. 


Regeln der Bewegungsrichtung eines Kreuzschlittens durch 
lichtelektrisches Abtasten nach Momentan-Koordinaten, F. 
HECHT, E.WIDER. VDI Zeit v 102 n 7 May 1 1960 p 265-7. 
Controlling travel direction of cross slide by photoelectric 
scanning according to instantaneous coordinates; comparison 
of analog with digital programming; instrument for photo- 
electric scanning of engineering drawings; accuracy; applica- 
tion of findings in sensing control. 


Selektivnye mekhanizmy pereklyucheniya skorostei, M.Kh. 
MOLDAVSKII. Stanki i Instrument v 380 n 11 Nov 1959 
p 19-22; see also English translation in Machines & Tooling 
v 30 n 11 1959 p 17-21. Speed selection mechanisms; operation 
of centralized control mechanisms with perforated selector 
disks, and rack or pin selectors analyzed; design features of 
new mechanism; its application to milling machines. 


Setup Man Programs this Numerical Control System, W.M. 
STOCKER, Jr. Am Mach/Metalworking Mfg v 104 n 18 Sept 5 
1960 p 112-13. In different approach to numerical machine 
control taken by Specialties, Inc, Syosset, NY, system is de- 
signed to permit complete setup and programming at machine; 
setup man avoids need to set physical stops or otherwise 
establish his end points; instead, he simply dials required 
dimensions and machine provides them automatically. 


Single Time-Shared Drive Positions Two Axes, G.W.YOUN- 
KIN. Control Eng v 7 n 8 Aug 1960 p 122-6. Numerical posi- 
tioning system which time shares one drive system between 
two axes of machine tool; feed rate and direction of motion 
of machine members are controlled by multiple gear trains 
and on-off clutches; distance to programmed position deter- 
mines feed rate so that logical networks are required to 
synchronize axes when initial distance to be moved is different 
in X and Y directions; provision for automatic overriding 
normal feed rate control during certain milling operations. 


Sperry 2-Dimensional Electro-hydraulic Copying System, F.A. 
SUMMERLIN, F.R.TOWNER. Machy (Lond) v 06 n 2467 
Feb 24 1960 p 412-19. Main assemblies in machine tool control 
system described are sensing head, and servo-controlled output 
mechanisms, whereby tool is moved in two directions at 90°; 
units employed ; principles of operation; sensing head design; 
functioning of system checked on experimental copy milling 
machine built by Sperry Gyroscope Co; production application 
of system to large milling unit; machining pockets by scan- 
ning. 


Table de pointage a commande automatique et repetition des 
coordonnees par cartes perforees, R.PY. Automatisme v 4 n 9 
Sept 1959. p 332-4, Automatically controlled positioning table 
and repetition of coordinates by punched cards; control table 
developed by Laboratoire Central de l’Armament for use with 
precision lathes, milling machines, boring machines, etc; error 
in positioning is about plus or minus In. 


Tape Puts Jig Borers on Production Line, E.F.MYER 7 
J.W.BERGMAN, Steel v 145. 10 Sept 17-1959 p 88-9, Numer 
cal control of jig borers enables low cost, low volume, quality 
production of jet engine parts at Flight Propulsion Div of 
General Electric Co; use of tape provides best insurance 
against costly rejects and makes jig borer true production tool; 
tapes prepared directly from blueprints; operator function 
limited to changing tools and controlling depth. 


Coolants. 
Copying. 
Depreciation. 


Design. 
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Tooling Aspects of Numerical Control, H.G.COOPER. West- 
ern Machy & Steel World v 51 n 8 Aug 1960 p 92-4, Impact 
of numerical control on tooling practices, with particular 
emphasis on programming responsibilities and procedures. 

Use Numerics—Even if it Means Retrofittin » H.E.AN- 
KENEY. Tooling & Production v 26 n 5 Aug 1960 Dor BZ. 
zis 20, 24. “Retrofit” aspects of numerical control discussed: 
expression was coined in aircraft industry from “retroactively 
fitted )3 cost and potential savings of retrofit applications of 
numerical controls depend on factors which are evaluated in 
terms of specific applications and equipment proposals. 


User Comments on Numerical Control J.J.CHILDS. Auto- 
matic Control v 138 n 1 July 1960 p 35-9. Appraisal of per- 
formance, by author associated with Republic Aviation Co 
which uses machine tool numerical control systems in large 
scale; appraisal is based upon four years of experience with 
advanced types employed in fabrication of high-performance 
aircraft. 

Verwendung von Halbleitern fuer Mess- und Steuereinrich- 
tungen von Werkzeugmaschinen, A.HAIDEKKER. Werkstatts- 
technik v 50 n 3 Mar 1960 p 127-30. Use of semiconductors for 
measuring and control systems of machine tools; transistors 
and semiconductor diodes discussed; mechanical structure of 
semiconductor elements and their behavior under operating 
conditions ; application of semiconductors to machine tools. 


WALDO Spreads Its Wings, R.H.SPIOTTA. Machy (NY) 
v 66 n 10 June 1960 p 144-53; see also Machy (Lond) v 97 
n 2500 Oct 12 1960 p 820-8. Description of Boeing’s WALDO 
(standing for Wichita Automatic Linear Data Output) pro- 
gram; machines, directed by either magnetic or punched tapes, 
perform metalworking operations previously done by conven- 
tional methods, and some that heretofore could not be done 
at all; directing of cutter path no longer depends entirely 
on skill of operator, but rather on special numerical control 
computer program ; system is available through Boeing Applied 
Computing Services for industries needing two- and _ three- 
dimensional machine programming. 

Werkzeugmaschinensteuerungen, W.SIMON. Werkstatt u 
Betrieb v 92 n 11 Nov 1959 p 793-803. Machine tool controls; 
theoretical principles and practical effects of more recent 
control system designs are examined; study based on develop- 
ment trends manifested at 6th European Machine Tool Ex- 
hibition, analyzes difficulties encountered in wider application 
of numerical controls. 30 refs. 


What Machine Designers May Expect in Applying Precision 
Limit Switches, W.H.SEELEY. Can Machy v 71 n 6 June 
1960 p 102-5. Mechanical and electrical considerations in limit 
switch selection and application; design of modern machine 
tool limit switch; revolutionary new switch, first and only one 
of its type available, plugs in like radio or television tube; 
it sacrifices no performance characteristics and can be easily 
replaced on machine. 


When Tool Breaks . . . Photoelectric Probes Stop Machine, 
A.D.GUNDERSON. Am Mach/Metalworking Mfg v 104 n 19 
Sept 19 1960 p 140. It was found by George Gorton Machine 
Co, Racine, Wis, that photoelectric cells, sealed in glass en- 
velopes for complete protection against cutting fluids and/or 
high humidity cutting conditions, are more compact, less 
hazardous and more foolproof than mechanical probes; no 
amplification needed. 


See Cutting Fluids. 
See Machine Tools—Control. 


Realistic Depreciation Policies—Key to Industrial 
Growth, J.BARLOW, G.HENDERSON. Tool Engr v 43 n 5 
Nov 1959 p 73-8. It is pointed out that almost 50% of Amer- 
ican metalworking equipment is obsolete; this is said to be 
partly due to depreciation policies of government; replacement 
of machinery slowed by inflation; depreciation reform needed 
to make write-off periods catch up with present day tech- 
nological advances. 


See also Human Engineering; Machine Tools—Manu- 
facture; Machine Tools—Special Purpose. 


Consisteney of Setting of Machine Tool Handwheel, E.N. 
CORLETT, G.GREGORY. Applied Statistics v 9 n 2 June 
1960 p 92-102. Experiment was carried out to determine effect 
of certain factors on consistency of setting of handwheel ; 
half-replicate of 27 factorial design was used, confounded into 
4 blocks of 16 elements; design, analysis, and interpretation 
of experiment are described; pertinence to design of machine 
tools. 


Das Baukasten-System im Werkzeugmaschinenbau und seine 
Beziehungen zur Automatisierung, F.W.SIMONIS. Metall v 14 
n 4 Apr 1960 p 304-9. Building block principle in design of 
machine tools and its relation to automation; illustrated 
description of selected modern special or single purpose, fully 
automatic machines such as rotary attachment machine for 
machining of two different spring bolts, transfer line for 
machining of real axle housings, etc. 


Ekspluatatsionnye rezhimy nagruzheniya universal’nykh stan- 
kov, P.M.PRATUSEVICH. Stanki i Instrument v si om 6 
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June 1960 p 7-11; see also English translation in Machines 
& Tooling v 31 n 6 1960 p 8-12. Practical loading conditions 
of universal machine tools; results of ENIMS investigation 
show that considerable reduction in calculated loading condi- 
tions is possible, thereby making possible metal economy and 
reduction in machine tool sizes; data obtained facilitate selec- 
ce of machine tool specifications for design and moderniza- 
ion. 


Raschet sfericheskikh mal’tiiskikh mekhanizmoyv, Ya.S.SHLA- 
PAKOV, S.A.GOROBURDO. Stanki i Instrument y 31 n 3 
Mar 1960 p 18-22; see also English translation in Machines 
& Tooling v 31 n 8 1960 p 19-24. Calculations of spherical 
maltese cross mechanisms; data for kinematic and power 
calculations of mechanisms widely used in machine tools, 
particularly unit machines. 


Razvitie konstruktsii tyazhelykh stankov, B.A.KUDINOV, 
S.P.NALETOV. Stanki i Instrument v 31 n 3 Mar 1960 p 1-10; 
see also English translation in Machines & Tooling v 31 n 3 
1960 p 2-10. Developments in design of heavy duty machine 
tools; experience of Kolomensk Factory of Heavy Machine 
Tools (KZTS); unit construction of heavy machine tools and 
problems of standardization; change in machining charac- 
teristics ; obtaining increased machining accuracy; increasing 
machine tool life; development of drives with wide ranges of 
adjustments ; control of machine tools. 


Electric Control. See Machine Tools—Control; Machine Tools— 
Electric Drive. 


Electric Drive. Economics of Stepless Machine-Tool Drives, 
M.C.SHAW. Int J Mech Sciences v 1 n 1 Jan 1960 p 89-108. 
General analysis presented for expenditures justified for auto- 
matically controlled stepless drives for use on machine-tools 
designed for turning and facing operations; stepless speed 
drive found to be more important for facing operations than 
for straight turning; such drives are also found more impor- 
tant for machines designed for use with high-speed  steel- 
tooling than for machines using carbide or ceramic tools. 


Electric Drives for Large Machine Tools, M.STEINEBRUN- 
NER. Brown Boveri Rev v 46 n 10 Oct 1959 p 543-55. Descrip- 
tion of working spindle drives, feed drives of intermittent, 
continuous, and slipless continuous feed; examples. 


Grundsaetze fuer Steuerungen und Regelungen bei Antrie- 
ben, insbesondere fuer Werkzeugmaschinen, O.MOHR. Werk- 
stattstechnik v 50 n 7, 9 July 1960 p 345-51, Sept p 502-9. 
Principles of control and regulation of drives, particularly 
for machine tools. July: Control and characteristics of main 
drives. Sept: Most important adjustable speed drives described ; 
design and properties of hydraulic and electric Leonard sys- 
tems; analogies between electric and hydraulic magnitudes. 

Magnitostriktsionnyi privod mikropodach, L.S.AKHMECHET, 
O.I.BLOKH, V.S.SHORGIN. Stanki i Instrument v 31 n 1 
Jan 1960 p 18-20; see also English translation in Machines & 
Tooling v 31 n 1 1960 p 19-22. Magnetostriction drive for 
micro-feeds ; magnetostrictor uses effect of change in length 
of ferro-magnetic rod along axis of magnetic field induced 
within it; factors determining operational characteristics of 
drive; relationship between magnetostriction elongation and 
intensity of magnetitazion of coil field and axial resistance 
forces. 


Raschet poter na trenie v privodakh stankov, G.A.LEVIT. 
Stanki i Instrument v 30 n 9 Sept 1959 p 1-10; see also English 
translation in Machines & Tooling v 30 n 9 Aug 1959 p 2-11. 
Calculations of friction losses in machine tool drives; calcu- 
lating heavy machine tool drive efficiencies; formulas for 
calculating losses in bearings and transmissions; three exam- 
ples worked out. 


Electric Spark. See Metals Cutting—Electric. 


Electronic Control. See Machine Tools—Control. 


Exhibitions. 
Bohrmaschinen, Bohr- und Fraeswerke, Saege- und Trennma- 
schinen, Stoss- und Hobelmaschinen, Schleif- und Werkzeug- 
pflegemaschinen, F.W.SIMONIS. VDI Zeit v 101 n 33 Nov 21 
1959 p 1550-87. Drilling, boring and milling machines, sawing 
and cutting-off machines, slotting, planing, and grinding ma- 
chines, tool grinding and sharpening machines; design data, 
description, and 106 illustrations of machines shown at 6th 
European Machine Tool Exhibition, Paris, Sept 1959. 


“Chipless-Forming’”? Machines at Sixth European Machine- 
Tool Exhibition, Paris. Sheet Metal Industries v 36 n 391 
Nov 1959 p 763-76. British and other presses; press brakes 
and guillotines. 


Der technische Fortschritt im Drehen, Schleifen, Verzahnen 
und Raeumen, A.SCHATZ. Werkstattstechnik v 49 n 12 Dee 
1959 p 702-19. Technical progress in turning, grinding, gear- 
ing and broaching; significant new designs of machine tools 
for above operations, shown at 6th European Machine Tool 
Exhibition, Paris 1959, are described and illustrated. 


Dreh-, Fraes-, Verzahnungs- und Raeummaschinen, M.SEY- 
BOLD. VDI Zeit v 101 n 33 Noy 21 1959 p 1517-49. Lathes, 
and milling, gear cutting, and broaching machines; design 


See also Machine Shop Practice—Measurements. 
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data, description, and 69 illustrations of machines shown at 
6th European Machine Tool Exhibition, Paris, Sept 1959. 

Exhibitors at Sixth European Machine Too] Exhibition Paris 
1959, HLHAUSER. Microtecnic v 13 n 4 Aug 1959 p 179-98. 
Photographs and description of some machine shop equipment 
produced by various European manufacturers, exhibited at 
Sixth European Machine Tool Exhibition Paris 1959; included 
are optical jig borers, grinding machines, microscopes, milling 
machines, micrometers, chucker lathes, heat treating equip- 
ment, winding machines, gear testing equipment, and others. 

Fertigungsmittel fuer Bohr- und Fraesarbeiten im Spiegel 
der 6. Europaeischen Werkzeugmaschinen-Ausstellung Paris 
1959, G.MATTHEE. Werkstattstechnik v 49 n 12 Dee 1959 
p 719-38. Present state of development of conventional and 
special boring and drilling machines, as demonstrated at 6th 
European Machine Tool Exhibition, Paris 1959. 

International Machine Tool Exhibition. Machy Market n 
3110, 3111, 3112 June 23 1960 p 45-58, June 30 p 35-46, July 7 
p 25-36; see also Machy (Lond) v 96 n 2483, 2484, 2485 June 
15 1960 p 1325-1425, June 22 p 1453-1551, June 29 p 1580-1639, 
v 97 n 2486, 2487 July 6 p 4-82, 45, July 13 p 97-106; Engineer 
v 209 n 5448 June 24 1960 p 1043-57, v 210 n 5449, 5450 July 1 
p 9-22, July 8 p 54-63; Engineering v 189 n 4913, 4914 June 
17 1960 p 814-19, June 24 p 854-7, v 190 n 4915, 4916 July 1 
p 10-13, July 8 p 42-4. Description of exhibits shown at 
Olympia, London, June 25-July 8. 

International Machine Tool Exhibition, Hydraulics Far More 
in Evidence than at 1956 Show. Hydraulic Power Transmission 
v 6 n 68 Aug 1960 p 516-23, 534. Exhibition held in Olympia 
indicated much greater application of hydraulics on standard 
machines, on integrated machine lines, and on automatically 
loaded machines; use of hydraulics for copiers, milling ma- 
chines, planing machines, broaching machines, honers, grind- 
ing machines, transfer machines, lathes and borers, presses, 
bar and tube straightening machines and other equipment, 
is described. 

International Machine Tool Exhibition, 1960. Engrs’ Digest 
vy 21 n 6, 7 June 1960 p 129-51, July p 99-119. Preview of 
representative range of equipment shown at exhibition, at 
Olympia, London, June 23-July 8 1960. 

Machine Tool Exhibition. Automobile Engr v 50 n 8 Aug 
1960 p 340-9. Review of 1960 Machine Tool Exhibition at 
London with respect to outstanding features of presses, drop 
hammers, surface grinder, gear finishing, strip forming ma- 
chines, and other equipment; illustrations. 

Machine-Tools at Olympia. Aircraft Production v 22 n 7, 8 
July 1960 p 262-74, Aug p 289-301. July: Outstanding exhibits 
at International Machine Too] Exhibition, London, June 25- 
July 8, 1960, illustrated and described. Aug: Trends and 
developments of particular machines relating to 3-dimensional 
milling, precision dividing, tube-bending, spiral milling, pro- 
grammed turning, and drilling, drill-grinding, open-ended 
chucking, automatic milling, and flow-turning. 

Machine Tools at Swiss Industries Fair, Basle 1960, E.MET- 
TLER. Microtechnic vy 14 n 2 Apr 1960 p 70-4. Survey and 
brief description of machine tool types displayed at exhibition, 
covers categories of built-up machines and machining units, 
automatic lathes, hydraulic components, copying lathes, drilling 
machines, jig borers, milling machines, grinders, tool grinding 
and sharpening machines, machines for thread manufacture, 
gear cutting machines, broaching machines and keyway cut- 
ters, electro-erosion machines, machines for non-cutting shap- 
ing and sheet metal working, and metalworking tools. 


Machine Tools 1960, R.H.ESHELMAN. Iron Age 186 n 6 
Aug 11 1960 p 198-205. Machine Tool Exposition in Chicago 
indicates advances made in tool design over past 5 yr under 
impetus of growing markets, availability of new materials, 
demands of space age, and increased world competition; 
tooling on drilling and boring operations, advances in turning, 
milling, grinding and honing, planing, broaching, and shaping, 
and in pressworking operations are discussed and described. 

Preview of New Machine Tools to be Seen at Machine Tool 
Exposition 1960. Machy (NY) v 67 n 1 Sept 1960 p 157-72, 
177-92, 197-212, 217-66; see also Machy (Lond) v 97 n 2495, 
2496 Sept 7 1960 p 527-67, Sept 14 p 605-24. Illustrated descrip- 
tion of new machines exhibited in Chicago; numerical tape 
controlled machines are most striking feature of exhibition. 


Some Japanese Machine Tools Shown at 1960 Osaka Inter- 
national Trade Fair, R.E.GREEN. Machy (Lond) v 96 n 2481, 
2482 June 1 1960 p 1212-25, June 8 p 1288-97. Illustrated 
deseription of products of Japanese machine tool industry; 
over 230 machines shown at exhibition. 


Trends and Developments in Machine-Tools at Paris. Air- 
craft Production v 21 n 11 Nov 1959 p 876-94. Survey of 
Sixth European Machine-Tool Exhibition at Paris; notes on 
significant developments, lathes, turret lathes, ete; reference 
made to Liechti Program System, Eltropilot Program Control, 
numerical-control application to pillar-dvill by E.M.I. Elec- 
tronics Ltd, ete; gear cutting and grinding machines. 


Werkzeugmaschinen-Ausstellung Hannover 1960, K.SCH- 
ROEDTER. Werkstatt u Betrieb v 93 n 9 Sept 1960 p 529-95. 


MACHINE TOOLS—Continued 


Report on machine tool fair, Hanover, 1960; lathes, boring 
machines, grinding machines, milling machines, special-pur- 
pose machine tools, planing and broaching machines, thread 
and gear cutting machines, presses, machines for manufacture 
and maintenance of tools, measuring and test instruments, 
cutting tools, clamping devices, machine maintenance instal- 
lations, drive and control elements, etc. 


Wirtschaftlicher Einsatz neuzeitlichter Werkzeugmaschinen, 
A.HESSE. Werkstatt u Betrieb v 92 n 12 Dec 1959 p 857-912. 
Economical use of modern machine tools; report of 6th Euro- 
pean Machine Tool Exhibition, Paris 1959. 


Feed Mechanisms. See Machine Tools—Attachments. 

Fixtures. See Tools, Jigs and Fixtures. 

Foundations. See Boring Machines. 

Friction. See Machine Tools—Stiction. 

Hydraulic Control. See Machine Tools—Control. 

Japan. See Machine Tools—Manufacture. 

Lubrication. See Lubvication—Machine Tools. 

Maintenance and Repair. Einfluss der Maschinen-Instandhaltung 


auf die Wirtschaftlichkeit der Fertigung, W.ULBRICHT, A. 
BRONNER. Werkstattstechnik v 50 n 1 Jan 1960 p 1-7. Influ- 
ence of maintenance of machine tools on economy of produc- 
tion, and interaction between various production factors and 
machine maintenance examined; maintenance costs; how they 
affect design and selection of machine tools; maintenance as 
regular plant operation; effects of machine disturbances. 


Manufacture. Beeinflussung der Brinellhaerte und Gefuegeaus- 


bildung auf Gleitbahnen im Werkzeugmaschinenguss—2 ‘ 
WUELLENWEBRER. Giesserei v 47 n 16 Aug 11 1960 p 427-36. 
Control of Brinell hardness and structure in cast iron machine 
tool slides; results of laboratory tests on small specimens cast 
against different types of chill plate or in sand; examination 
of slides taken from machine tool beds; it is coneluded that, 
because of strong reaction of cast iron to chilling, combination 
of properties required of slides cannot be obtained in this 
material. See Engineering Index 1959 p 731. 


Japanese Machine Tool Factories, R.E.GREEN. Machy 
(Lond) v 97 n 2491, 2494, 2497, 2504 Aug 10 1960 p 304-12, 
Aug 31 p 472-83, Sept 21 p 652-61, Nov 9 p 1048-56. Aug 10: 
Survey of activities of Ikegai Iron Works, Tokyo. Aug 21: 
Methods and equipment employed by Okuma Machinery Works, 
Nagoya. Sept 21: Toyoda Machine Works, Kariya. Nov 9: 
Kawasaki Works of Hitachi. 


Machine Tool Industry of Japan, R.E.GREEN. Machy 
(Lond) v 97 n 2487 July 13 1960 p 108-18. Data on growth 
of machine tool industry since 1952; transfer and special pur- 
pose machines; structure of industry; working hours, wages, 
and “fringe’’ benefits; machine tool factories; current order 
book for machine tools; foreign trade in machine tools. 


Making 37-ton Lathe-headstock Casting, A.ROSS, C.WAR- 
BURTON. Foundry Trade J v 108 n 2258 Mar 17 1960 p 325-8. 
Method used in production of iron casting for ‘‘Craven” unit 
construction lathe; preparation of pit; making bed; mold 
preparation; core production; pouring. 


Mittel zur Steigerung der Mengenleistung bei der Werkzeug- 
maschinen-Fertigung, H.KRUG. Werkstattstechnik vy 50 n 9 
Sept 1960 p 458-64. Means for increasing output in machine 
tool manufacture; rationalization, mechanization, automation 
and specialization recommended, with last method meaning 
building-in whole group of special equipment into machine 
tools; examples show how output can be increased with 
cooperation of suppliers who produce special equipment. 


Obrabotka shpindelei metallorezhushchikh stankoy, A.I.V 
L.I.TEREKHOVA. Stanki i Instrument vy 31 n 4 Apr aeb 
p 11-18; see also English translation in Machines & Tooling 
v 31 n 4 1960 p 12-18. Machining machine tool spindles; 
possible improvement of spindle machining processes by intro- 
ducing modern industrially checked machining methods which 
have been developed taking into account improved blanks, and 
also by progressive planning; recommendations for face mill- 
ing and centering operations, turning, deep drilling, ete; 
spindle heat treatment; grinding of spindles; other operations. 


Planning for Productivity, T.W.BLACK. Tool & Mfg Engr 
(formerly Tool Engr) v 45 n 8 Sept 1960 p 79-86. Designing 
and building new machines at Warner & Swasey, Cleveland 
with about 6000 different part designs processed in plant and 
assembled into some 80 machine tools during course of working 
month; preplanned operations; description of modern machine 
tools employed, and manufacturing operations ; numerical con- 
trol system, Probomat, used; rules for production progress 
summarized. 


Welded Design Offers Savings in Machine Construction, 
Iron Age v 185 n 12 Mar 24 1960 p 92-4. Stress analysis 
studies performed on plastic models of machine tool beds 
bases and various sections, enables efficient and economical 
designs to be developed which permit welded assembly ; descrip- 
tion and examples of how technique is applicable to manu- 
facture of lathes, milling machines, tapping machines, and 
others ; photographs. ’ 
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MACHINE TOOLS—Continued 

Models. See Machine Tools—Manufacture. 
Numerical Control. See Machine Tools—Control. 
Obsolescence. See Machine Tools—Depreciation. 
Photoelectric Control. See Machine Tools—Control. 


Poland. Perspektywy rozwoju przemyslu obrakiarkowego do 
roku 1965. Mechanik v 32 n 1 Jan 1959 p 1-3. Prospects of 
development of machine tool industry during period ending 
in 1965; brief outline of types of machine tools to be manu- 
factured in Poland. 


Stankostroenie v Pol’skoi Narodnoi Respublike, E.E.MISYU- 
REVICH. Stanki i Instrument v 30 n 10 Nov 1959 p 8-6; see 
also English translation in Machines & Tooling v 30 n 10 1959 
p 5-8. Machine tool industry in Polish Peoples Republic; 
examples of machines manufactured in recent years. 


Replacement. See Machine Tools—Depreciation. 


Soviet Union. See also Machine Tools—Control; Machine Tools 
—Design. 

How Soviet Research Spurs Machine Tool Output. Iron 
Age v 185 n 11 Mar 17 1960 p 106-8. Secret of Soviet success 
in mass production of machine tools, lies in research program 
geared to achieving production line maximums; Experimental 
Scientific Research Inst for Machine Tools (ENIMS) is con- 
cerned with basic and applied research in design, testing, and 
development of machine prototypes ; Central Scientific Research 
Inst of Technology and Machine Building (TSNITMASH) aims 
to improve production processes and to develop new ones; 
research is carried out with metalworking equipment for 
heavy industry. 

Russian Production Threatens Our Machine Tool Markets. 
Iron Age v 185 n 10 Mar 10 1960 p 121-3. Soviet ability to 
mass produce quality machine tools is potent factor in world 
market; only 200 man hr required to produce general purpose 
lathe selling for $3800 compared to 600 man hr and $10,000 
for one produced in Western Europe; for boring mill, rela- 
tionship is 2000 man hr and $21,000 vs 10,000 man hr and 
$46,000; other phases of Soviet industrial growth emphasized. 


Special Purpose. Trends in Special Purpose Machine Tools, H.N. 
MAYNARD. Automotive Industries vy 123 n 1 July 1 1960 
p 40-4. Preview of Machine Tool Exposition 1960, Chicago, 
Sept 6 to 16 1960, summarizing significant trends, such as 
use of aluminum parts, emphasis on automation, control 
systems, panels and indicators, in-process gaging, etc. 


Standardization. See Machine Tools—Design. 


Stiction. Beitrag zur Theorie der Stick-Slip-Schwingungen, G. 
BECK. Werkstattstechnik v 50 n 4 Apr 1960 p 181-3. Con- 
tribution to theory of stick-slip vibrations; modern Russian 
theory developed by B.V.DERJAGUIN, V.E.PUSH, D.M.TOL- 
STOI (see Engineering Index 1959 p 716) is described and 
attempt made to apply it to some problems of friction vibra- 
tion on machine tools; method for avoiding stick-slip sliding 
recommended. 


Sensitivity of Slow Shifting Under Stick-Slip Conditions, 
B.R.SINGH. Engineer v 210 n 5453 July 29 1960 p 187-90. 
Motion of flexible systems at slow velocities under boundary 
friction may proceed in discontinuous or stick-slip form, which 
is detrimental to accuracy and sensitivity in precision appli- 
ances, machine tools and automatic controls where very high 
accuracies ave required; theoretical analysis and experimental 
investigation of error and sensitivity are reported. 


Stiction—What It Is and How It Occurs in Machine Tool 
Way Movements, H.CONN. Machine & Tool Blue Book v 54 
n 12 Dec 1959 p 75-80; see also Tool Engr v 45 n 1 July 
1960 p 61-5. Stiction, commonly called ‘“‘Stick-Slip’, is detri- 
mental to cutting tool life, finish of workpiece, complicates 
problem of automatic positioning and causes wear; phe- 
nomenon of variation of frictional force with velocity ex- 
plained; effect of velocity, finish of surfaces, unit loading 
and lubrication upon stick-slip and kinetic friction; velocity 
at which stick-slip disappears; three methods to reduce or 
eliminate stick-slip. 


Tape Control. See Machine Tools—Control. 


Testing. Checking Machine Tool Spindles. Machy (Lond) v 96 
n 2462 Jan 20 1960 p 129-33. Methods and equipment employed 
by Skefko Ball Bearing Co, for determining radial and axial 
accuracy of precision spindle assemblies; procedures for test- 
ing unloaded spindles and those under load; techniques 
described are concerned only with constant loads applied to 
stationary spindles; arrangement employed to apply pre- 
determined load to spindle, and thus to bearings. 


System and Methods of Testing Machine Tools, J.TLUSTY. 
Microtecnic v 13 n 4 Aug 1959 p 162-78. Information provided 
by manufacturers for specific machine shop equipment does 
not include important quantitative data on all aspects of 
aceuracy, output, life, effect on operator, and economy ; method 
and system proposed for specific testing of equipment ; de- 
seription of recommended procedures ; illustrations and sketches 
pertinent to such investigations. 


Tool Holders. See Tools, Jigs and Fixtures. 


MACHINE TOOLS—Continued 


Ultrasonic. Kreplenie kolebatel’nykh sistem vy golovkakh ul’- 
trazvukovykh stankov, V.Yu.VEROMAN. Stanki i Instrument 
v 31 n 2 Feb 1960 p 18-35; see also English translation in 
Machines & Tooling v 31 n 2 1960 p 15-17. Fastening of 
vibrating systems in ultrasonic machine heads; two new 
methods for fixing vibrating system described which provide 
good rigidity and accuracy of clamping to carriage of machine. 

Vibrations. See also Grinding Machines—Vibrations; Machine 
Tools—Antivibration Mountings ; Machine Tools—Stiction ; Ma- 
chine Tools—Ultrasonic. 

Elimination of Chatter in Machine Tools, M.SADOWY. 
Engrs’ Digest v 20 n 11 Nov 1959 p 452-4; see also Carbide 
Eng v 12 n 2 Feb 1960 p 13-17. Indexed in Engineering Index 
1959 p 731 from Tool Engr Oct 1959. 

Response of Seismically Mounted Machine Tool To Transient 
Site Vibration, J.WALDERSEE. Australian J Applied Science 
v ll n 2 June 1960 p 250-60. Expressions are derived for 
motions of frame and cutting element of machine tool, which 
result when transient displacement occurs at support on which 
machine tool is seismically mounted; results are obtained for 
damped harmonic displacement of support and damped mount- 
ing, and extended to cover resonance conditions; numerical 
example is discussed. 

Work Holders. See Tools, Jigs and Fixtures. 

MACHINERY 

See also Agricultural Machinery ; Balancing Machines ; Bend- 
ing Machines; Blowers; Business Machines; Construction 
Equipment; Earthmoving Machinery; Electric Machinery ; Ma- 
chine Design; Machine Tools; Materials Testing Apparatus ; 
Mechanisms ; Packaging Machines; Paper Machinery; Printing 
Machinery; Refrigerating Machinery; Road Machinery; 
Straightening Machines; Textile Machinery ; Turbomachinery ; 
Wire Drawing Machines ; Woodworking Machinery. 

Planung von Starkstrom-Steuerungen fuer Arbeitsmaschinen, 
H.FLOERKE. Werkstatt u Betrieb v 92 n 11 Nov 1959 p 805- 
10. Prerequisites for planning electrical control devices for 
switching power current circuits for machines are summarized ; 
discussion of electric connections, regulations, standards, and 
technical properties of switchgear; illustrated examples show 
possibilities for planning and constructing control devices. 


Antivibration Mountings. See also Forging Machines—Founda- 
tions. 

Isolation of Vibration When Machine and Foundation are 
Resilient and When Wave Effects Occur in Mount, A.O.SYKES. 
Noise Control v 6 n 3 May-June 1960 p 23-7, 30-8. Isolation 
by massless spring-dashpot mount or by arbitrary two-terminal 
mount; limitations in application of single-mount effectiveness 
theory ; effectiveness of mounts in many-mount systems; wave 
effects in isolation mounts; approximate formulas for estimat- 
ing effectiveness; estimating characteristic impedances, fre- 
quency constants, and damping factors of simple mounts. 

Problems of Insulating Against Shock Loads, RLHAMMOND. 
Insulation (Lond) v 3 n 5 Sept-Oct 1959 p 282-5. At Smith’s 
Stamping Works, Coventry, Brett drop stamp has tup weigh- 
ing 50 ewt falling through 6 ft 6 in. height with velocity at 
impact with work being 250 in./sec; electric driving motor 
and friction clutch lifting gear is mounted on structural steel 
gantry; foundation comprises concrete lined pit with inertia 
block resting on 34 helical springs, each consisting of 14 
springs; Metropolitan Cammell Carriage and Wagon Co, Ltd 
installation described. 

Schiffsmaschinen-Lagerungen, E.STOLTE. Motortechnische 
Zeit v 20 n 11 Nov 1959 p 411-14. Ship machinery mountings ; 
details of resilient mounting for machinery with low natural 
frequencies; as shown by two examples relating to diesel 
engines it is possible for disturbing resonances to arise with 
this kind of bearing if conditions under which natural fre- 
quencies were calculated are not taken into account; com- 
parison of noise damping qualities of rubber bearing and steel 
springs. 

Vibration Isolation Design, D.S.HANLEY. Machine Design 
v 32 n 16 Aug 4 1960 p 123-8. Description of new method for 
dynamic analysis of displacement-excited motions where loads 
carried by spring and damper must be determined; examples 
illustrate numerical solution of problems. 


Foundations. See also Forging Machines 
chinery—-Antivibration Mountings. 


Foundation for Roll Grinding Machines, P.H.ALLAWAY. 
Engineer vy 210 n 5460 Sept 16 1960 p 457-8. Unusual features 
of design and construction of anti-vibration foundation for 
machine installed at Rogerstone Works of Northern Aluminium 
Co; arch or bridge form and concrete thickness of nearly 8 ft 
were used; two legs of arch, weighing about 45 tons each, 
were precast and moved by available gantry crane; diagram. 


Vibration Control in Machine Foundations, J.H.A.CROC- 
KETT. Reinforced Concrete Rev v 5 n 6 June 1960 p 329-67. 
Contrary to former beliefs, soil itself has property of natural 
frequency without any foundation on it; table gives frequen- 
cies and bearing values of soils as measured using oscillator 
and hammers; elastic soil waves; in design of machine foun- 


Foundations; Ma- 
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MACHINERY—Foundations—Continued 
dations and vibration control, it is necessary to determine 
natural frequencies and running speeds of soil and buildings 
and natural frequencies of spring system in relation to ground 
frequency and to machine frequencies. 


Guards. See Presses—Guards. 

Maintenance and Repair. See Metals and Alloys—Hard Facing. 
Manufacture. See Machine Design ; Machine Tools—Manufacture. 
Vibrations. See Machinery—Antivibration Mountings; Machin- 


ery—Foundations. 

MACHINERY EXHIBITIONS. See Construction Equipment— 
Exhibitions; Machine Tools—Exhibitions ; Materials Handling 
—Exhibitions; Textile Machinery—Exhibitions ; Woodworking 
Machinery—Exhibitions. 

MACHINING. See Machine Shop Practice. 

MAGNESIA 

See also Refractory Materials—Magnesia. 


Mechanical Properties of Magnesia Single Crystals in Com- 
pression, C.0O.HULSE, J.A.PASK. Am Cer Soc—J v 43 n 7 
July 1960 p 373-8. Crystals were ductile in compression over 
range -196 to 1200 C, plastic strain ranging from about 4 to 
16%; stress necessary to initiate bulk plastic flow drops from 
extrapolated value of 50,000 psi at absolute zero to about 
4500 psi at about 900 C and higher; heat treatment reduces 
yield stress; nature of plastic deformation is shown, and 
certain data on creep are given. 


MAGNESITE 
See also Mineralogy—Carbonates. 


Borgehalte in Magnesiten, M-BRANDENSTEIN, E.SCHROLL. 
Radex Rundschau n 3 June 1960 p 150-7. Contents of boron in 
magnesites ; emission spectrographic method for determination 
of boron up to detection-limit of 1 ppm; results of analysis 
of 76 spatic- and gel-magnesites from East Alps and other 
regions; geochemical discussion and evaluation. 

Austria. Zur Genese des dichten Magnesits von Kraubath, K. 
VOHRYZKA. Berg- u Huettenmaennische Monatshefte vy 105 
n 1 Jan 1960 p 12-16. Genesis of massive magnesite of Krau- 
bath; veins of magnesite are of ascendent origin which are 
associated with early Alpine tectonics; magnesite is also 
present in 20 in. thick zone of weathering. 


Brazil. Das Magnesitvorkommen in Zentral-Ceara (Brasilien), 
H.GRABERT. Berg- u Huettenmaennische Monatshefte v 105 
n 10 Oct 1960 p 221-5. Magnesite occurrence in Central Ceara 
(Brazil) ; in basin 100 km long and 25 km wide metasomati- 
cally altered dolomite and limestone contain magnesite with 
84% MgO on average. 

MAGNESIUM ALLOY CASTINGS. See Aircraft Materials— 
Light Metals; Light Metals—Foundry Practice; Magnesium 
and Alloys; Magnesium Foundry Practice. 


MAGNESIUM ALUMINUM ALLOYS. See Magnesium Zinc 
Aluminum Alloys. 


MAGNESIUM ALUMINUM ZINC ALLOYS. See Magnesium 
and Alloys. 


MAGNESIUM AND ALLOYS 


See also Aircraft Materials—Light Metals; Aluminum Mag- 
nesium Alloys; Die Casting—Light Metals; Electric Batteries; 
Electron Tubes—Cathodes; Light Metals; Lithium Magnesium 
Alloys; Mineral Industry and Resources; Nuclear Reactors— 
Fuel Elements; Nuclear Reactors—Materials; Rockets and 
Missiles—Materials; Silver Magnesium Alloys; also all sub- 
ject headings beginning with Magnesium. 


Directional Freezing of Magnesium Alloys, A.S.YUE, J.B. 
CLARK. Met Soe of AIME—Trans v 218 n 1 Feb 1960 p 55-8. 
Directional freezing experiments on dilute magnesium alloys 
deseribed; effective distribution coefficients determined for 
binary and polynary alloys containing Al, Cu, Ni, Pb, Sn, 
and Zn; at slow rates of solidification, calculated coefficients 
are independent of freezing rate; application of effective 
distribution coefficient to calculate solidus in dilute system 
given. 


Effect of Zirconium on Properties of Extruded Magnesium- 
Rare Earth Metal Alloys, J.F.PASHAK, T.E.LEONTIS. Met 
Soc of AIME—Trans v 218 n 1 Feb 1960 p 102-7. Little effect 
of Zr additions on properties of extrusions noted; higher 
strength properties and creep resistance are found in extruded 
alloys containing didymium than in those containing misch- 
metal; additions of 2 to 4% Zn to Mg-rare earth metal-Zr 
alloys do not appear promising for wrought products, 


Magnesium Casting Alloys, R.W.EADE, B.W.PECK. Metal 
Industry v 97 n 3 July 15 1960 p 43-6. Properties and applica- 
tions of following four main alloy groups reviewed: Mg-Al-Zn 
alloys ; high strength Mg-Zr alloys with major alloying element 
zinc, and new variants of this alloy range with smaller 
additions of either rare earth metals or thorium; ereep resist- 
ant Mg-Zr alloys with major alloying element either rare earth 
metals or thorium; and new range of Mg-Zr alloys with 
addition of fractionated rare earth metals, and possible addi- 
tion of silver. 


MAGNESIUM AND ALLOYS—Continued 


Magnesium—Its Progress and Prospects. Min J v 254 n 6513 
June 17 1960 p 709-10. Developments in use of magnesium 
and magnesium alloys including extrusion of _ pellets into 
structural shapes, nuclear reactor parts, electronic packaging, 
aircraft and space vehicles; wrought magnesium accounts for 
30% of production in United States and is used extensively 
in aircraft, missiles and other military, applications; data on 
magnesium production by major countries. 

Progress in Magnesium Alloys, J.V.WINKLER. Metal Prog- 
yess v 78 n 4 Oct 1960 p 146-8, 158, 160. Two new wrought 
alloys, ZE 10 A and ZK 21 A, which require no stress 
yelief after welding; magnesium sheet for cold bending ; 
magnesium used for satellites; new sand casting alloys ZK 
61 A, QE 22 A, EK 81 XA, and HM 11 XA, offer improved 
properties at room and elevated temperatures; welding and 
brazing; simpler finishing procedures, 

Ueber die Warmfestigkeit der Magnesiumlegierungen, K.E. 
MANN. Metall v 14 n 3 Mar 1960 p 206-13. High temperature 
strength of magnesium alloys; improvement of high tempera- 
ture strength and of creep behavior of cast and of wrought 
Meg alloys by raising high temperature yield strength of both 
and, additionally, recrystallization temperature of wrought 
alloys; most of experimental results presented show favorable 
effect of calcium additions; less detailed data for cerium, 
thorium, barium, and strontium additions. 

Aging. See also Magnesium Lithium Alloys; Magnesium Zine 
Aluminum Alloys. 

Improvement of Age-Hardening Properties in Magnesium- 
Rare Earth Alloys by Addition of Silver, R.J.M.PAYNE, N. 
BAILEY. Inst Metals—J v 88 pt 10 June 1960 p 417-27. 
Response of magnesium-rare earth alloys to age hardening 
is improved by addition of 2-83% silver; mechanical properties 
depend on particular rare-earth mixture used and improve 
in order: mischmetall, mischmetall plus thorium, neodymium ; 
zirconium is indispensable constituent of cast and wrought 
alloys; two magnesium-silver-neodymium-zireonium alloys for 
castings show proof stresses up to 18 tons/in.?. 

Mechanism of Age-Hardening in Magnesium-Zine Alloys, L. 
STURKEY, J.B.CLARK. Inst Metals—J v 88 pt 4 Dec 1959 
p 177-81. In Mg-Zn alloys with 4-8 wt.-% zinc, age-hardening 
at 200 to 400 F after suitable solution treatment, is produced 
by general continuous precipitation of particles not clearly 
resolvable by electron microscopy; electron diffraction studies 
show that initial precipitate is not equilibrium compound 
MeZn, but transition precipitate indistinguishable from hexa- 
gonal Laves phase MgZnz. 


Bonding. See Metals and Alloys—Bonding. 
Brazing. See Brazing. 


Corrosion. See also Aircraft Materials—Corrosion ; Magnesium 
and Alloys—Finishing. 

High-Temperature Oxidation of Magnesium in Dry and in 
Moist Oxygen, S.J.GREGG, W.B.JEPSON. Brit Nuclear Energy 
Conference—J v 5 n 1 Jan 1960 p 1-19, Indexed in Engineer- 
ing Index 1959 p 733 from Inst Metals—J Feb 1959. 


Oxidation of Evaporated Magnesium Films, M.S.COHEN. 
Acta Metallurgica v 8 n 6 June 1960 p 356-61. Study by 
Wagener flow method indicated that in initial period of oxida- 
tion sticking probability usually increased with uptake of oxy- 
gen, suggesting nucleation effect; in second period of oxidation 
sticking probability fell rapidly; average total oxide thick- 
ness of 27 A was reached; remarkable independence of sticking 
probability to temperature and pressure changes was observed 
in second period. 


Creep. See Magnesium and Alloys—Mechanical Properties ; Mag- 
nesium Metallography. 


Electroplating. See Chromium Plating ; Magnesium and Alloys— 
Finishing. 
Extrusion. See also Metals and Alloys—Extrusion. 


Pellet Metallurgy of Magnesium, R.S.BUSK. Light Metals 
v 23 n 266 July 1960 p 197-200; see also Metal Taaate, v 97 
n 14, 15 Sept 30 1960 p 875-7, 280, Oct 7 p 298-300. Description 
of two critical steps in extrusion of relatively fine pellets of 
ZK60 into structural shapes at Dow Metal Products Co 
Madison, Ill; atomizing stream of liquid alloy into spherical 
pellets of desired size, and extrusion of pellets into desired 
shape; problems of microstructure and grain size of extrusions 
made from pellets; comparison between pellet and normal 
extrusion; properties of pellet alloy (P) ZK60B-T5 compared 
i a those of ZK60A, previously strongest available Mg-base 
alloy. 


Fatigue. See Metals and Alloys—Fatigue, 


Finishing. Electroplating Magnesium. Precision Metal Molding 
v 18 n 8 Aug 1960 p 45-7, Magnesium pressure die and per- 
manent mold castings can be successfully electroplated ; process 
ee en epee zine coating followed by copper 
strike; standard electroplating procedure; ied; 
pg Sota 0 s may then be applied; 


Yinishing Magnesium Castings. Precision Metal Moldi 
Pini } ‘ ZS. } oldin 18 
n 2 eb 1960 p 50-1, 54. Flow charts for finishing avthids 


Fire Hazards. 
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MAGNESIUM AND ALLOYS—Continued 


suitable for magnesium die castings and magnesium sand and 
permanent mold castings; details of different treatments in- 
cluding chrome pickle, alkaline cleaning, acid pickle and paint 
base treatment. 


Fluoride Anodizing of Magnesium, W.F.HIGGINS. Light 
Metal Age v 18 n 11-12 Dec 1959 p 8-10. Outstanding feature 
of Fluoride Anodizing process, now in general use in England, 
is its ability to restore natural corrosion resistance of magne- 
sium surfaces by removing cathodic impurities which were 
initially present or have been picked up during its course 
through shops ; fluoride anodizing causes no dimensional change 
nor is fluoride film of measurable thickness ; operational stages 
and applications described. 


: How to Finish Magnesium, J.A.STEVENS. Products Finish- 
ing v 24 n 11 Aug 1960 p 74-6, 78, 80, 82. Surface treatments ; 
paint systems; problem of preventing dissimilar metal corro- 
sion; compatible metals and electroplates. 


Process Cleans Cast Magnesium, H.R.BULLOCK. Iron Age 
v 185 n 23 June 9 1960 p 114-15. Magnesium castings tend to 
corrode and stain even while being machined; protective 
coating can now be applied to end this corrosive attack in 
shop, in transit and in storage; fluoride anodizing process 
developed in England by Magnesium Elektron Ltd, has proven 
successful in application by Raytheon Co, Maynard, Mass; 
method of use described. 


Recent Developments in Protective Finishes for Magnesium, 
P.F.GEORGE. Light Metal Age vy 18 n 11-12 Dec 1959 p 13-14; 
see also Precision Metal Molding v 18 n 5 May 1960 p 69-71. 
Applying electroless nickel on magnesium; Dow 17 anodize 
impregnation process ; new bright pickle for magnesium devel- 
oped called Ferric nitrate pickle: plated fasteners found to 
be more compatible with magnesium than cadmium and much 
snore compatible than zine plated ones; new organotin in- 

ibitor. 


Successful Use and Control of Emissivity Finishes on HK- 
31A Magnesium for Thermal Design, H.YOSHIMOTO, R.M. 
RALL. Light Metal Age v 18 n 9-10 Oct 1960 p 6-11. Design 
problem of equipment exposed to aerodynamic heating en- 
vironment; example of thermal protection for airborne antenna 
shows broad nature of thermal design, demonstrates technique 
of thermal radiation protection, and shows how it has involved 
Mg in general, and finishes for Mg in particular; requirements 
for low emissivity finishes on HK-31A castings; test program, 
method and test results at Hughes Aircraft Co. 

Surface Treatments and Finishes for Magnesium, J.S.KIRK- 
PATRICK. Modern Metals v 16 n 4 May 1960 p 64, 66, 68, 70, 
72. Various finishing systems applied to magnesium compo- 
nents in several industries are reviewed. 

See also Flame Research. 

Magnesium Creates Spectacular Freight Car Fire, C.P. 
BURGER. Fire Eng v 113 n 1 Jan 1960 p 46-7. Report of fire 
in freight car loaded with magnesium sheet metal in coils in 
Great Northern Railroad yards, Hillyard, Wash; water from 
abandoned hose line caused explosions. 


MAGNESIUM AND ALLOYS—Continued 


—Tech Note n D-172 May 1960 23 p. Larson-Miller and Dorn 
rate-temperature parameters were successfully applied to 
published data to take into account effect of strain rate and 
temperature on tensile properties of six Mg alloys at strain 
rates from 0.005 min to 5.0-+ and temperatures to 800 F; 
values of Larson-Miller constant and activation energy used 
were determined for each material. 


MAGNESIUM COMPOUNDS 
See also Semiconductors—Intermetallic Compounds. 


Catalytic Preparation of Magnesium Hydride, J.P.FAUST, 
E.D.WHITNEY, H.D.BATHA, T.L.HEYING, C.E.FOGLE. J 
Applied Chem v 10 pt 4 Apr 1960 p 187-8. Preparation of 
MgHe2 by reaction of hydrogen with magnesium metal in 
presence of certain catalysts has been investigated; catalysts 
were allyl iodide with and without admixture of iodine and 
propargyl bromide; magnesium hydride was light gray in 
color and reacted slowly with water, giving off bubbles of 
hydrogen. 


Temperature Dependence of Plastic Yield Stress of Single 
Crystals of Magnesium Oxide, J.E.MAY, M.L.KRONBERG. 
Am Cer Soc—J v 43 n 10 Oct 1960 p 525-30. Influence of 
temperature on flow properties, in particular plastic yield 
stress, of cleavage type of sample made from man-made 
crystals at temperatures up to about 100 C; primary concern 
is with effects of thermal history and chemical composition 
of any specific starting crystal. 


MAGNESIUM FILMS. See Films—Metallic ; 
Alloys—Corrosion. 


MAGNESIUM FOUNDRY PRACTICE 
See also Foundry Practice; Light Metals—Foundry Practice. 


Magnesium and 


Achieving Metal Efficiency in Magnesium Casting Opera- 
tions, F.C.BENNETT, Foundry v 87 n 12 Dec 1959 p 152-4, 
156-7, Plan for minimizing losses of metal; analysis suggested 
uses material balance diagrams based on unit metal loss values 
selected from typical experience; comparison then is made 
with optimum loss values, known to be attainable; relative 
importance of casting efficiency and poured ratio developed 
for sand casting and pressure die casting operations. 


Inclusion Identification in Magnesium Alloy Castings, B. 
LAGOWSKI, W.A.POLLARD. Modern Castings v 37 n 1 Jan 
1960 p 7-12. Examination of three types of inclusions found in 
EZ33A and ZH62A castings; results showed that inclusions 
of first type were caused by entrained sand grains, those of 
second type by iron zirconium compounds and those of third 
type by aluminum zirconium compounds, 


Porosity-Free Magnesium Alloy Castings Thermal Require- 
ments, R.D.GREEN. Modern Castings v 37 n 5 May 1960 p 
131-8. Study of effect of chills on sand cast magnesium in- 
dicated that, in order to obtain porosity-free metal, thermal 
gradient of 5 F/in. must be established before metal tempera- 
ture falls more than approximately 50 F below liquidus; 
thermal and mechanical property data from chilled and un- 
chilled castings are presented; while AZ63A alloy was used 


Forging. See Forge Shop Practice. in tests, it is felt that results are applicable to other Mg-Al-Zn 

Gratings. See Floors. easting alloys. 

Heat Treatment. See Magnesium and Alloys—Mechanical Prop- Premium Quality Magnesium Castings for Missile Applica- 
erties. tions, M.C.FLEMINGS, E.J.POIRIER, H.F.TAYLOR. Modern 


Mechanical Properties. See also Magnesium and Alloys—Aging ; Castings v 38 n 8 Sept 1960 p 91-8. Techniques employed in 


Protective Coatings. 
Testing. 


Magnesium and Alloys—Testing. 

Mechanical Properties of Magnesium Monocrystals, W.F- 
SHEELY, R.R.NASH. Met Soe of AIME—Trans y 218 n 3 
June 1960 p 416-23. Experiments conducted on Mg mono- 
erystals in order to collect quantitative information on mech- 
anisms which limit rate of basal slip; using critical shear 
stress and creep data, activation energies for creep at low 
and high temperatures were derived; activation energy at low 
temperatures is same as that for jog formation and activation 
energy at high temperatures agrees with that for climb. 


Mechanical Properties of Some Magnesium Sand Casting 
Alloys from —65 Degrees F to +600 Degrees F, D.K.FOX. 
Light Metal Age v 18 n 7-8 Aug 1960 p 15-18. Results of short 
time exposure to temperatures from —65 F to +600 F on 
tensile and notched tensile strengths of EZ33A-T5, EZ33AT- 
T51, HZ32A-T5, HK32A-T5, HK31A-T6, and ZE41A-T5 mag- 
nesium alloys are presented in tables and graphs. 

Termoobrabotka i mekhanicheskie svoistva detalei iz magni- 
evykh splavov, A.-A.NARYSHKIN. Metallovedenie i termiche- 
skaya Obrabotka Metallov n 3 Mar 1959 p 44-6. Heat treat- 
ment and mechanical properties of magnesium alloy products ; 
required plasticity and hardness is obtained by heating finished 
products at 170+10 C for 15 min; method found to be superior 
production technique than former procedure of artificial aging 
at room temperature for 10 hr. 

See Magnesium and Alloys—Finishing. 
See also Light Metals—Testing ; Metals Testing. 


Application of Rate-Temperature patois to wensile Fee 
for Magnesium Alloys and Relation etween Larson-Mille: 
Constant and Activation Energy, C.R.MANNING, Jr. NASA 


MIT foundry laboratory for producing prototype magnesium 
castings for missile applications research deals primarily with 
AZ91C alloy (8.7% Al, 0.7% Zn, 0.15% Mn, bal Mg) ; foundry 
techniques discussed; mold coatings found to be effective were 
amorphous carbon and hexachloroethane; application of care- 
ful foundry techniques to production of several prototype 
castings described. 


Recovery of Metal from Magnesium Alloy Foundry Residues 
by Centrifuging, H.J.SIMCOX, S.B.HIRST, A.YOUNG. Inst 
Metals—J v 88 pt 9 May 1960 p 394-7. Development of horizon- 
tal centrifuge described which separates metal from flux frac- 
tion of residue while both metal and flux are still molten; 
metal thus separated can be remelted in next melt of same 
type without danger of contamination; saving over previous 
methods of recovery makes it possible to write off cost of 
equipment in first 12 mo. 


Reducing Cost of Evaluating Magnesium Castings, J.W. 
MEIER. Modern Castings v 37 n 2 Feb 1960 p 44-50. How 
time and cost of evaluating quality of magnesium castings can 
be lowered by greater use of metallographic inspection of 
critical sections in castings, thereby reducing number of 
mechanical tests needed for final acceptance. 


Sheath-Tube Forms Cast Passage. Iron Age v 185 n 2 Jan 
14 1960 p 78. Removable coring cover consists of stainless steel 
braid over copper tubing as replacement for sand cores pre- 
viously used in Mg casting of complex internal passages for 
oil, fuel, coolant, or hydraulic fluid systems; after solidifica- 
tion of casting 1:1 HNOs-HF mixture dissolves copper tube 
enabling easy removal of flexible steel sheath; process devel- 
oped by Howard Foundry Co reduces voids and blows in 
eastings and eliminates machining and drilling operations. 
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Short-Time Elevated Temperature Properties of Premium 
Quality Magnesium Castings, W.GRONVOLD, Modern Castings 
v 37 n 3 Mar 1960 p 97-106. Several casting alloys were tested 
using rapid heating and loading conditions; design allowable 
curves were prepared for four magnesium casting alloys and 
compared with design curve for one aluminum casting alloy; 
“Premium Quality” selected to define high quality required 
for missiles and aircraft; use of premium quality and new 
casting alloys will make magnesium alloys directly competi- 
tive with aluminum. 


MAGNESIUM HYDRIDE. See Magnesium Compounds. 
MAGNESIUM LITHIUM ALLOYS 


Theta Phase in Magnesium-Lithium-Silver Alloys, with 
Reference to Instability after Ageing, G.V.RAYNOR, J.R. 
KENCH. Inst Metals—J v 88 pt 5 Jan 1960 p 209-16. In con- 
trast to ternary systems formed by magnesium and lithium 
with Al, Zn or Cd, in Mg-Li-Ag alloys theta phase is stable 
constituent of system; increase in hardness observed on aging 
supersaturated B alloys is due to precipitation of this phase, 
and subsequent softening is not associated with any change in 
nature of precipitate, or with relaxation towards different 
equilibrium. 

MAGNESIUM MANGANESE ALLOYS. See Magnetic Materials 
—Ferrites. 
MAGNESIUM METALLOGRAPHY 


See also Magnesium Lithium Alloys; Magnesium Zine Alu- 
minum Alloys; Metallography. 


Activation Energies for Basal Slip in Magnesium Single 
Crystals, T.A.TROZERA, J.MOTE, J.E.DORN. Am Soc Metals 
Preprint n 186 for meeting Oct 17-21 1960 13 p. Mg crystals 
were tested for creep in simple shear at 77 to 668 K; ap- 
parent activation energies for creep were determined by com- 
paring creep rates immediately before and after abrupt change 
in temperature; activation energies determined, increased with 
increasing temperatures; no plateau having unique activation 
energy over range of temperatures was obtained; results dis- 
cussed in terms of dislocation theory. 


Deformation and Fracture of Magnesium Bicrystals, J.D. 
MOTE, J.E.DORN. Met Soe of AIME—Trans v 218 n 3 June 
1960 p 491-7. Effects of piled-up arrays of dislocations on in- 
ducing slip, twinning, and fracturing in magnesium bicrystals 
studied; it was found that arrays at grain boundary could, 
under appropriate conditions, induce slip, twinning and 
cracking; results substantiate, at least qualitatively, general 
dislocation mechanism for transmission of strain across grain 
boundaries and Petch-Stroh concept of fracturing. 


Binfluss extremer Temperaturwechsel auf Magnesiumstaebe, 
F.ERDMANN-JESNITZER, R.EHRT, K.SCHRECK. Neue 
Huette v 5 n 7 July 1960 p 414-19. Effect of extreme tem- 
perature variations on (15-mm diam) magnesium bars; deter- 
mination of length and microstructural changes after up to 85 
eyecles of plunging rods from hot oil at 100, 150, 215, or 250 
C into water at 18 C and, after 10 min in water, placing them 
back into oil; dimensional changes after similar cycling be- 
tween 18 C water and —186 C; discussion of recrystallization 
and twinning phenomena observed. 


Influence of Temperature and Strain Rate on Flow Stress 
of Magnesium Single Crystals, Z.S.BASINSKI. Australian J 
Physics v 13n 2A July 1960 p 284-98. Temperature and strain 
rate-dependence of flow stress of magnesium single crystals 
was measured in temperature range 1.45-248 K; some inciden- 
tal observations were also made on form of stress-strain curves 
and appearance of slip lines; deformation characteristics show 
close similarity with those of fee metals. 22 refs. 


Lattice Parameters and Zone Overlap in Solid Solutions of 
Lead in Magnesium, C.B.WALKER, M.MAREZIO. Acta Metal- 
lurgica v 7 n 12 Dee 1959 p 769-73. Lattice parameters meas- 
ured as function of composition for solid solutions of Pb in 
Mg with precision of 1:25,000; both parameters vary smoothly 
with composition, with no sign of break or rapid change in 
slope, and thus give no evidence of any onset of electron over- 
lap across faces of Brillouin zone, contrary to results of 
Raynor; data from literature for five other dilute solid solu- 
tions in magnesium suggest that in none of them do lattice 
parameter data give satisfactory evidence of onset of overlap. 
21 refs, 

Precipitation Processes in Mg-Th-Zr Alloys, L.STURKEY. 
Met Soc of AIME—Trans v 218 n 3 June 1960 p 466-72. Quanti- 
tative X-ray diffraction studies of precipitation of thorium in 
Mg + 3.3 Th-+ 0.51 Zr alloy (HK31A) in both as-cast and 
cold worked states; effects of cold work and temperature 
changes determined; precipitation of equilibrium Mg-Th com- 
pound is preceded by formation of transition phase of higher 
thorium content, with composition MgeTh and with Laves- 
phase structure. 

Study of {1011} and {1013} Twinning Modes in Magnesium, 
R.E.REED-HILL. Met Soc of AIME—Trans v 218 n 3 June 
1960 p 554-8. Both forms investigated are subjected to almost 
complete second order twinning on {1012} plane of first order 
twin; observed deviations of composition planes by 6 and 8°, 
respectively, from coherent twinning planes are caused by 
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second order twinning; experimental data indicate that {1011} 
and {1013} are reciprocal twins with twinning shear 0.136. 


Ueber die Moeglichkeit einer Wechselwirkung etc, W.MANN- 
CHEN, K.BORNKESSEL. Zeit fuer Metallkunde v 51 n 8 
Aug 1960 p 482-5. Possibility of interaction between small 
amounts of silicon and hydrogen present in solid magnesium ; 
atomic heat vs temperature curves (12-300 K) of pure Mg were 
practically unaffected by max 0.22% Si but were distinctly af- 
fected by simultaneous presence of max 21 ml Hz per 100 ¢ 
metal; additional observation of Si loss during vacuum 
degasification of H2-bearing Mg suggests presence of SiH2 in 
solid polycrystalline Mg. 

Yield Phenomena in Magnesium Single Crystals Containing 
Nitrogen, D.GEISELMAN, A.G.GUY. Met Soc of AIME—Trans 
v 218 n 2 Apr 1960 p 371-2. Discussion of paper indexed in 
Engineering Index 1959 p 7384 from Oct 1959 issue. 


MAGNESIUM METALLURGY 
See also Metallurgy—Physical Chemistry. 


Control of Intermetallic Particles in Magnesium Alloys by 
Filtration, W.UNSWORTH. Metallurgia v 62 n 369 July 1960 
p 15-20. Insoluble intermetallic particles in wrought magnesium 
alloys can be controlled by filtration process in which molten 
metal is passed in downward direction through suitable filter 
bed maintained below filtered metal level to prevent oxidation ; 
No. 8 grade chilled iron shot appears to be most satisfactory 
filter material. 


Thermochemische und kinetische Untersuchungen zur ther- 
mischen Magnesiumgewinnung, A.SCHNEIDER, J.F.CORDES, 
H.KRIBBE, H.RUNGE. Zeit fuer Erzbergbau u Metallhuetten- 
wesen v 12 n 3, 4, 5 Mar 1959 p 103-52, Apr p 164-72, May p 
224-6. Thermochemical and kinetic investigation of high tem- 
perature process for magnesium extraction; investigation of 
reaction between dolomite and ferrosilicon indicates that 
formation of CaSiz may be recorded above 600 C; distillation 
of magnesium from mixture of MgCl2 and CaC2 at temperature 
range between 600 to 1000 C. 


MAGNESIUM OXIDE. See Crystals; Magnesium Compounds. 
MAGNESIUM PLATINUM ALLOYS 


Research on Alloys of Noble Metals with More Electro- 
positive Elements, R.FERRO, G.RAMBALDI. J of Less-Com- 
mon Metals v 2 n 5 Oct 1960 p 383-91. About 20 Mg-Pt alloys 
were prepared in portion of system included between 0% and 
78 wt.% Pt (about 30 at.% Pt) ; existence is deduced of eutec- 
tic point and of least two intermediary phases, viz, zeta and 
delta; crystal structure of MgsPd and MgsPt (both hexagonal 
NasAs type) determined and results discussed. 


Research on Alloys of Noble Metals with More Electro- 
positive Elements—Micrographie and X-Ray Examination of 
Magnesium—Palladium Alloys, R.FERRO. J of Less-Common 
Metals v 1 n 6 Dec 1959 p 424-88. General outline of system 
given; various phases described; comparison between Mg-Pd 
alloys and those of magnesium with rhodium and silver. 

MAGNESIUM SHEET. See Magnesium and Alloys. 
MAGNESIUM THORIUM ALLOYS. See Magnesium and Alloys. 
MAGNESIUM ZINC ALLOYS. See Magnesium and Alloys. 
MAGNESIUM ZINC ALUMINUM ALLOYS 


Ageing Characteristics of Complex Al-Zn-Mg Alloys, I.J. 
POLMEAR. Inst Metals—J v 89 pt 2 Oct 1960 p 51-9. Study 
made of effects of copper, silver, and gold on aging me- 
chanism ; hardness/aging time curves determined within range 
—20 to 270 C and results supplemented by metallographic ob- 
servations ; Cu influences early stages of aging, while effects of 
Ag are confined to second stage of aging sequence and are 
very marked in Al-4% Zn-3% Mg alloy; gold has no observa- 
ble effects on account of its negligible solid solubility. 31 refs. 


Phase Relations in Magnesium-Rich Region of Mg-Al-Zn 
Phase Diagram, J.B.CLARK. Am Soc Metals—Preprint n 199 
for meeting Oct 17-21 1960 12 p. Constitution of phase 
diagram reinvestigated; 635 and 400 F isotherms show pres- 
ence of second ternary intermetallic phase at 40 wt% Mg, 
40 wt% Zn, 20 wt% Al; this compound forms by ternary peri- 
tectic reaction (Class III 4-phase invariant reaction) between 
MegwAlw, Megs2(Al,Zn)s9 and liquid at 740 F; flow chart of 
sequence of 4-phase invariant reactions which generates solid 
constitution of this region; phase diagram is presented, 


MAGNETS ZIRCONIUM ALLOYS. See Magnesium and Al- 
oys. 


MAGNETIC AMPLIFIERS 


See also Automatic Control; Computers—Accessories ; Elec- 
trie Control; Electric Converters; Electric Drive; Electric 
Equipment—Protection ; Electric Generators—Control; Electric 
Measurements; Electric Motors—Control; Electric Reactors ; 
Electric Traction; Furnaces, Electrie—Control; Instruments 
Amplifiers; Iron and Steel Plants—Electric Equipment; Mem- 
ory Devices; Rockets and Missiles—Auxiliary Power Systems ; 
Servomechanisms—Amplifiers ; Voltage Regulators. 


About Balancing of Half-Wave Push-Pull Magnetic Am- 
plifiers, A.FRIGYIES. Periodica Polytechnica—Blec Eng v 4 
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n 2 1960 p 55-77. Possibility of achieving maximum possible 
output from core of given size; method for selection of circuit 
constants. (In English). 


Analysis of Magnetic Amplifiers, P.R.JOHANNESSEN 
ATEE—Trans v 78 pt 1 (Communication & Electronics) n 45 
Nov 1959 p 471-504; see also Elec Eng v 78 n 10 Oct 1959 p 
1002-3. Methods for analyzing magnetic amplifier circuits 
through use of systematic procedures applied to combination 
of analytic expressions for characteristics of individual circuit 
elements; Analysis of Magnetic Amplifiers without Diodes, 
471-85 ; With Diodes, 485-504. Papers 59-171, 59-172. 


Analysis of Magnetic Amplifiers Using Resistive Reactor 
Model, S.FRANKENTHAL. ATW =Teana oe 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 850-7. Block- 
diagram representations showing capability of resistive model 
to provide correct quantitative understanding of mechanism of 
operation of magnetic amplifiers; problems of representing 
gain and time constant in terms of core-material properties. 
Paper 59-1046. 


_Analysis of Series-Connected Saturable Reactor with Capaci- 

tive Loading and Finite Control Resistance by Use of Differ- 
ence Equations, H.C.BOURNE, J.T.SALIHI. AIEE—Trans v 
78 pt 1 (Communication & Electronics) n 45 Nov 1959 p 461- 
71. Survey of different phenomena occurring in circuit; anal- 
ysis of its oscillatory features; critical conditions for oscilla- 
tion and frequencies at which circuit oscillates are derived, 
assuming rectangular forcing function. Paper 59-170. 


Caleulating Method of Obtaining Magnetic Amplifier Con- 
trol Characteristics Using Flux Resetting Characteristics of 
Reactor Core, K.MURAKAMI, T.KIKUCHI. Tohoku Univ— 
Faculty of Eng—Technology Reports v 24 n 1 1959 p 53-66. 
Interrelation of flux control characteristics of reactor core 
and magnetic amplifier control characteristics; method of 
obtaining amplifier control characteristics using these results. 


Caleulation of AC Magnetic Reactor Amplifiers With In- 
ternal Feedback, N.A.KALUZHNIKOV. Automation & Remote 
Control v 20 n 5 May 1959 p 582-96. English translation of 
article indexed in Engineering Index 1959 p 735 from Avto- 
matika i Telemekhanika May 1959. 


Capacitively Coupled Magnetic Amplifiers, H.W.COLLINS. 
AIEE—Trans v 78 pt 1 (Communication & Electronics) n 45 
Nov 1959 p 707-12. How high performance a-c magnetic am- 
plifier can be constructed by using high carrier frequency, and 
capacitively coupling signal-frequency power to load; tech- 
nique realizes advantages of true a-c amplifier, including 
freedom from effects of d-ce drift; description of 3-stage am- 
plifier which has equivalent noise level of 5uv, or 10-13 w and 
requires 60 cs signal of 50x10!2w to produce full output. Paper 
59-785. 


Caracteristiques et performances des amplificateurs mag- 
netiques, P.RINGLET. Assn des Ingenieurs Electriciens Sortis 
de l'Institut Electrotechnique Montefiore—Bul v 73 n 2-3 
Feb-Mar 1960 p 148-73. Characteristics and performance of 
magnetic amplifiers; theory which contributes to better under- 
standing of operation of amplifiers in different modes, such 
as in series or parallel connections, under free or forced mag- 
netization, of self-saturated or nonself-saturated types, etc; 
applications to servomechanisms. 


Control Characteristics of Three-Phase Magnetic Amplifiers, 
A.L.PISAREV. Automation and Remote Control v 20 n 5 
May 1959 p 597-609. English translation of article indexed in 
Engineering Index 1959 p 736 from Avtomatika i Telemekha- 
nika May 1959. 


Design of Transductors, J.K.CHOUDHURY, S.K.GHOSE. J 
Sci & Indus Research v 18A n 9 Sept 1959 p 413-21. Perform- 
ance of transductors and their application in electrical instru- 
mentation practice as: conventional magnetic amplifier having 
output of 0.5 w for operating recording instrument, pair of 
transductors used as current transformer for d-c circuit, sec- 
ond harmonic type magnetic inverter, and typical transductor 
control relay. 


Die dynamische Hystereseschleife als Ursache der freien 
Abmagnetisierung bei Magnetverstaerkern, R.WEPPLER. ETZ 
(Ed A) v 80 n 24 Dee 11 1959 p 850-4. Dynamic hysteresis 
loop as cause of free demagnetization in magnetic amplifiers ; 
influence of eddy currents; example of amplifier with high- 
resistance control circuit to show occurrence of intervals dur- 
ing which “free” demagnetization, unaffected by external 
factors, takes place in magnetic amplifier choke; theory is 
confirmed by oscillograms. 


Elimination of Coupling Problems in Multistage Magnetic 
Amplifiers, W.McMURRAY. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 858-63. Advantages 
and disadvantages of synchronous switch coupling method ; 
synchronous switch coupling of full-wave amplifiers ; full-wave 
push-pull circuit. Paper 59-1053. 


Fast Response Magnetic Amplifier, INAGY, Acta Technica 
(Budapest) v 29 n 1-2 1960 p 183-234. Investigation of static 
and dynamic behavior of d-e input and output of self-saturat- 
ing magnetic amplifiers with negative voltage or current feed- 
back; periodically changing quantities arising in circuit which 
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contains nonlinear elements (cores, rectifiers), were determined 
by dividing period into stages within which nonlinear elements 
could be regarded as linear; equations, dealing with static 
characteristics of circuit, are derived. (In English). 


400-Cycle Magnetic Amplifiers, R.GACKOWSKI, L.F. 
STRINGER. Elee Mfg v 65 n 4 Apr 1960 p 112-15, 194. Ad- 
vantages and disadvantages obtained by use of 400-cycle mag- 
netic amplifiers, instead of standard 60-cycle, in industrial con- 
trol applications; 400-eyele unit is lighter in weight, more 
stable, has higher gain and shortex time delay, but considera- 
tions involving 400-cycle power supply source are important, as 
relating, in particular, to its complexity and cost. 


Graphical Analysis of Full-Wave Magnetic Amplifier Control 
Characteristics Affected by Control Circuit Resistance, K. 
MURAKAMI, T.KIKUCHI. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 45 Noy 1959 p 526-30. Effect of 
control circuit resistance on flux-control characteristics of 
full-wave magnetic amplifier, under ideal rectifier condition, 
and having magnetic cores with almost rectangular hysteresis 
loop; simple correlation established between control characteris- 
tics of full-wave amplifier and its flux control characteristics. 


Graphical Cireuit Analysis of Full-Wave Magnetic Amplifier 
with Square-Loop Core Materials, K. MURAKAMI, T.KIKUCHI. 
Electrotechnical J of Japan v 5 n 2 1959 p 61-3. Experimental 
results showing that in case of highly oriented magnetic core 
having square hysteresis loop, control magnetization curve 
coincides very well with flux control characteristics produced 
by d-e voltage reset; it is concluded that control magnetiza- 
tion curve should be regarded as relation between rate of flux 
change and instantaneous magnetization current; method of 
graphical analysis. 


I trasduttori magnetici a campi ortogonali e loro particolari 
applicazioni, M.PEREZ de VERA, S.RIZZO. Elettroteenica v 
47 n 3 Mar 10 1960 p 172-8. Magnetic amplifiers with per- 
pendicularly superposed fields and their application; experi- 
ments on control of direct magnetic field in coil by transverse 
alternating field; design of “‘d-c transformer’’. 


Issledovanie raboty magnitnogo usilitelya s samonasyshche- 
niem na trekhfaznuyu nagruzku, A.L.PISAREV. Avtomatika 
i Telemekhanika v 20 n 9 Sept 1959 p 1274-88; see also English 
translation in Automation & Remote Control v 20 n 9 Sept 
1959 p 1240-53. Operation of self-saturated magnetic amplifier 
for 3-phase load; steady-state operation of amplifiers with free 
and suppressed variable component of current in control wind- 
ings; method of plotting control characteristics; problem of 
rectifier voltage. 


Magnetic Amplifier Circuits—Classification of Half-Wave 
and Full-Wave Nonreversible and Reversible Self-Saturating 
Circuits, D.L.MeMURTRIE. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 739-51. Comprehen- 
sive collection of amplifier output circuits; method of deriva- 
tion is used to give process of arriving at complex circuitry 
that may be remembered when details of circuits. themselves 
may be in doubt or forgotten; paper is helpful in selection 
of most suitable circuits for particular jobs and in better un- 
derstanding of amplifier circuitry and operation. Paper 59-790. 


Magnetic-Amplifier Circuits Converting Half-Wave Input 
Into Full-Wave Output with Transistor Switch, T.NARUSE. 
Inst Elec Engrs Japan—ZJ v 80 n 856 Jan 1960 p 1-9. Full wave 
or a-c output is obtained by resetting flux in such way that, 
controlling firing angle of reset current for inductor with 
transistor switch, flux of inductor core is reset by same amount 
as that of other inductor core set by signal; experimental 
results. (In Japanese with English summary). 


Magnetic Amplifier Output Circuits, D.L.MeMURTRIE. Elec 
Mfg v 66 n 2 Aug 1960 p 69-73. Method of evaluating complex 
magnetic amplifier output circuits (apart from their control 
windings) as building-block arrangements of half-wave, self- 
saturating circuits, by using simple figure-of-merit to accom- 
modate effects of ‘“‘prefire’’ and “‘reset’”’ voltage constraints. 


Magnetic Amplifiers; Analog Operation and Applications, 
T.G.BLANCHARD. Bell Laboratories Rec v 38 n 3 Mar 1960 
p 92-6, Adaptability of magnetic amplifier is shown in applica- 
tions to TRADIC bombing-navigation computer, voltage stabili- 
zation of power supplies, “battery-float” rectifiers, and analog 
computation circuits. 


Nekotorye voprosy teorii magnitnogo usilitelya nagruzhen- 
nogo privodom postoyannogo toka, L.V.SAFRIS. Avtomatika 
i Telemekhanika v 21 n 3 Mar 1960 p 393-401; see also English 
translation in Automation & Remote Control v 21 n 3 Mar 
1960 p 273-8. Theory of magnetic amplifiers with d-c drive; 
equations characterizing basic peculiarities of operation; sim- 
plified design techniques. 


New Magnetic Amplifier, K. KUROKAWA. Inst Elec Engrs 
Japan—J v 79 n 852 Sept 1959 p 1184-91. Circuit of proposed 
amplifier consists of two reactors, each having two gate wind- 
ings without any control winding; one gate winding performs 
only gate action and other performs both gate and reset 
actions; amplifier gives fast response time, high figure of merit, 
and good linearity simultaneously; average load current for 
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steady state is independent of a-c supply voltage and load 
resistance. (In Japanese with English abstract). 

Observation of Transients in Series Connected Saturable 
Reactor with High-Impedance Control Source, H.L.GOLD- 
STEIN. AIEE—Trans v 78 pt 1 (Communication & Electronics) 
n 45 Nov 1959 p 521-6. Experimental study of transients 
caused by sudden change in operating conditions of reactor 
operating in its proportional mode, where gate ampere-turns 
equal control ampere-turns; by suitably choosing switching 
instant, circuit can be moved immediately from one steady 
state to other without any transient. Paper 59-175. 

Parallel-Connected Magnetic Amplifier, K.J.SRIVASTAVA. 
Inst Telecommunication Engrs—J v 5 n 4 Sept 1959 p 200-6. 
Mathematical analysis of parallel-connected magnetic amplifiers 
with inductive and capacitive load is based on representation 
of normal magnetization curve of core material by polynomials 
of third and fifth degree respectively. 


Performance of high Frequency Magnetic Amplifier with 
Ferrite Core, Y.SSAKURAI, S.SSOMEDA, M.SAKAO. Inst Elec 
Engrs Japan—J v 80 n 857 Feb 1960 p 131-7, Analysis of 
operational modes of self-saturating amplifier, and of its am- 
plification characteristic with consideration of stored carrier 
of rectifiers; using one stage, maximum allowable signal fre- 
quency of 4 ke can be obtained from circuit under considera- 
tion, from 20 ke source; two-stage amplifier gave 52 db cur- 
rent gain and maximum output power of 5 w. (In Japanese 
with English summary). 


Povyshenie koeffitsienta poleznogo deistviya reversivnogo 
magnitnogo usilitelya postoyannogo toka pri pomoshchi tran- 
zistorov, M.A.ROZENBLAT, G.V.SUBBOTINA. Avtomatika i 
Telemekhanika v 20 n 9 Sept 1959 p 1268-73; see also English 
translation in Automation & Remote Control v 20 n 9 Sept 
1959 p 1235-9. Use of transistors to increase efficiency of 
reversible d-c magnetic amplifiers; new scheme of push-pull 
amplifier, with transistors as switching elements, eliminates 
harmful interaction of two parts of circuit; data on measuring 
amplifiers designed on same principle. 


Rectifier Unblocking From Generalized Analysis of Self- 
Saturating Magnetic Amplifiers, H.C.BOURNE, D.NITZAN. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 48 
May 1960 p 99-105. Analytie predictions of unblocking of 
self-saturating gate rectifier of resetting core in magnetic- 
amplifier circuits; prediction of gate-limited reset; examina- 
tion of alternating square-wave gate supply and d-ce control, 
and combination of sinusoidal gate supply and _ rectified 
sinusoidal control; applicability of results to design of self- 
saturating magnetic amplifiers. Paper 60-91. 


Self-Regulation in Magnetic-Transistor Amplifiers, C.E. 
HARDIES, R.L.Van ALLEN. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 905-9; see also 
abstract in Elec Eng v 79 n 6 June 1960 p 513. How mag- 
netic amplifiers and transistors can be combined in hybrid 
amplifier to produce variety of advantages, foremost of which 
is Bo ae eho for variations in supply voltage. Paper 59- 
1059. 


Simulation of Choke-Coupled Magnetic Amplifiers, V.P. 
GLUKHOV, E.A.YAKUBAITIS. Automation & Remote Con- 
trol v 20 n 7 July 1959 p 930-7. English translation of article 
indexed in Engineering Index 1959 p 735 from Avtomatika i 
Telemekhanika July 1959. 


Some Practical Methods of Obtaining Time of Response, 
R.L.VAN ALLEN, P.W.COVERT, T.G.WILSON. AIEE— 
Trans v 78 pt 1 (Communication & Electronics) n 46 Jan 
1960 p 900-5. Discussion of methods of measuring time of 
response to step function of magnetic amplifiers, and similar 
carrier-modulated control devices, includes use of “firing angle 
indicator’, “‘core integration’? method, and method of ‘‘com- 
parison” in which auxiliary magnetic amplifier is used to 
establish reference at some known output level. 


Specifying Dynamic Characteristics of Magnetic Amplifiers, 
H.C.TRUEBLOOD. Elee Mfg v 65 n 3 Mar 1960 p 182-8. Dis- 
cussion of theory involved in proper use of Proposed Standard 
Test Codes for Magnetic Amplifiers of AIEE (see Engineering 
Index 1959 p 7386); in some cases, specification of dynamic 
performance can be limited to frequency-response curves or 
maximum response time; in others family of response curves 
must be drawn using variable parameter which is function of 
internal and external impedances. 


Stationaeres und dynamisches Verhalten des rueckgekoppel- 
ten magnetischen Verstaerkers, E.HABIGER, G.KESSLER. 
Zeit fuer Messen, Steuern, Regeln v 2 n 7 pt 1 Dec 1959 p 
291-9. Stationary and dynamic response of feedback magnetic 
amplifier; how fixed and elastie feedback affects response of 
amplifier assumed to be first order delay line. 


Theory of 3-Phase Bridge Magnetic Amplifier-1—Steady 
State, H.F.STROM, C.W.FLAIRTY. AIEE—Trans v 78 pt 1 
(Communication & Electronics) n 46 Jan 1960 p 878-95. 
Theory, including analysis of circuit connections and supply 
system, and operation at minimum, minimum-to-half, and 
half-to-full loads, is utilized to obtain design and performance 
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equations which are sufficiently simple and accurate for 
engineering purposes. 17 refs. Paper 59-1060. 

Vliyanie vikhrevykh tokov na kharakteristiki magnitnykh 
usilitelei s obratnoi svyaz’yu pri malom soprotivlenii tsepi 
upravieniya, M.A.ROZENBLAT. Aytomatika i Telemekhanika 
v 20 n 12 Dee 1959 p 1659-70; see also English translation 
in Automation & Remote Control v 20 n 12 1959 p 1611-21. 
Influence of eddy currents on characteristics of magnetic 
amplifiers with feedback and low control circuit impedence ; 
effect of eddy currents in cores with rectangular hysteresis 
loops upon characteristics of basic types of single-cycle am- 
plifiers, including fast-acting amplifiers. 

Winding Capacitances in Magnetic Amplifiers, LJOHAN- 
SEN. AIFE—Trans v 78 pt 1 (Communication & Electronics) 
n 45 Nov 1959 p 702-7. Definition of lumped equivalent wind- 
ing capacitance, connected across winding terminals; approxi- 
mate, empirical formula for toroidal core windings; concept 
of this equivalent capacitance is shown to be of value in 
explaining experimentally observed behavior of certain types of 
magnetic amplifiers. Paper 59-776. 


Cores. Development of 50:50 Nickel-Iron for Magnetic-Ampli- 


fier Cores, G.P.J.BUCHI, T.B.BURNETT, J.E.THOMPSON. 
Powder Metallurgy n 4 1959 p 15-22. Material made by powder 
metallurgy; degree of cold rolling and annealing temperature 
were varied over limited range; suitability of material for 
magnetic amplifier application tested; annealing twins, 
formed during annealing process, have deleterious effect on 
d-e coercive force, a-c loss, and magnetic amplifier charac- 
teristics; density of twins can be made zero by suitable heat 
treatment. 


Graphical Evaluation of Magnetic Amplifier Performance 
Based on Constant-Voltage Reset Test, D.NITZAN. AIEKE— 
Trans v 78 pt 1 (Communication & Electronics) n 45 Nov 
1959 p 691-7 (discussion) 697-8. Use of half-wave voltage 
reset magnetic amplifier, with switching transistor in control 
circuit, as core tester; recording of families of magnetizing 
current versus magnitude of induced voltage with reset flux 
as parameter; graphical construction yields core behavior 
when operating in 2-core magnetic amplifier, regardless of 
magnitude of control resistance. Paper 59-789. 


Mathematical Model for Magnetic-Amplifier Reactor Core, 
H.H.WOODSON. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 46 Jan 1960 p 872-8. Model is based on mag- 
netization process in single crystals; equations are deduced, 
which are simple enough to have engineering applicability; it 
is assumed that flux reversal occurs by growth of large num- 
ber of domains, that walls of each domain, which are uni- 
formly distributed, move against linear damping forces, and 
that all domains are identical, except for their starting 
ode having some distribution function. 24 refs. Paper 59- 
1058. 


Two-Step Switching of Saturable Reactors, B.W.LOVELL. 
AIEE—Trans v 78 pt 1 (Communication & Electronics) n 46 
Jan 1960 p 895-900. Ability of LF model by H.H.WOODSON, 
based upon magnetization process in single crystals, to handle 
more violently fluctuating excitations characteristic of multi- 
core and polyphase magnetic-amplifier circuits; particular 
situation considered is flux reversal by step of magnetic-field 
intensity which abruptly changes amplitude during reversal 
process, Paper 59-1050. 


Design. Analog Computer Design of Magnetic Amplifiers, L.A. 


GREGORY. Electromechanical Components & Systems Design 
v 3 n 12 Dee 1959 p 36-41. Fundamental techniques for analog 
representation and solution of amplifier design equations, in- 
cluding those with nonlinear variables. 

Magnetic Amplifier Computing Control Circuits. Elec Mfg 
v 64 n 6 Dee 1959 p 102-10. Building block approach to 
analog control circuitry using standardized plug-in precision 
magnetic amplifiers; amplifier design of Acromag, Inc; basic 
circuits ; typical applications ; procedures for designing equa- 
tion-solving circuitry to implement Laplace transforms. 


Symbols. Recommended Symbols for Magnetic Amplifier Papers 


—Report. AIHE—Trans vy 78 pt 1 (Communication & Elec- 
tronics) n 45 Nov 1959 p 519-20 (discussion) 520-1. Revised 
list of symbols recommended by AIEE Magnetic Amplifier 
Committee. Paper 59-173. 


Testing. See also Magnetic Amplifiers—Cores. 


Proposed Test Procedure for Magnetic Amplifiers. AIEE— 
Publ n 433 Nov 1959 7 p. Standard procedure covers general 
considerations, voltage amplification, current amplification, 
power amplification, response time, frequency response, and 
figure of merit of various types of amplifiers. : 


MAGNETIC DRUMS. See Computers—Data Storage. 
MAGNETIC EQUIPMENT. Sce Accelerators; Chucks; Clutches 


— Magnetic ; Couplings: -Magnetie; Dies—Magnetic; Electric 
Circuit Breakers—Air; Electric Switchgear; Magnetic Ma- 
terials; Magnets. y 


MAGNETIC FIELDS 


See also Accelerators; Cosmie Rays; Barth—Magneti ‘ 
Electric Circuits ; Electric Discharge; Electric Fields Elec: 
tric Machinery; Electric Measurements; Electric Units; Elec- 
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trolytic Cells; Electron Opties; Electron Tubes—Electron 
Beam ; Electrons; Exploding Wires; Gases—Ionization: Geo- 
physics—Instruments : Geophysics—Magnetic ; Tonosphere ; 
Liquids—Magnetic Properties; Magnetic Materials; Magnetic 
Measurements ; Magnetic Measuring Instruments; Magnetism ; 
Magnetohydrodynamics; Magnets; Mass Spectrometers; Metal 
Detectors; Metals and Alloys—Electric Properties; Micro- 
scopes—Hlectron ; Nuclear Energy—Fusion; Plasmas; Space 
Research; Spectrographs; Spectrometers; Superconductivity ; 
Ultrasonics. 


Analogienetzwerkmethode und graphisches Verfahren zur 
Bestimmung von magnetischen Feldern mit oertlich variabler 
Permeabilitaet, P.A.TSCHOPP, A.H.FREN. Archiv fuer Elek- 
trotechnik v 44 n 7 1959 p 441-54. Network analogy method 
and graphical techniques for determination of magnetic fields 
with locally variable permeability; application of method to 
2-dimensional case of constant and variable permeability ; 
one-dimensional case. 


Determination of Magnet Pole Form by Considering End 
Effect, E.P.GRIGOR’EV, A.V.ZOLOTAVIN. Instruments & 
Experimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 4 July-Aug 1959 p 613-16. Simple 
method of calculating profile of poles for creation of magnetic 
field of required form; scattering of field is taken into account 
by measuring field of flat poles; accuracy of method is 1.5%. 


Elektromagnetische Felder mit axialer Symmetrie bei 
Begrenzungen durch Kegel und Kugel, H.BUCHHOLZ. Archiv 
fuer Elektrotechnik v 45 n 1 1960 p 27-48. Axially sym- 
metrical electromagnetic fields terminated by cones and 
spheres ; theoretical analysis of radiation and other properties 
of such fields, which may be of use in radio antenna applica- 
tions. 19 refs. 


Elektromagnitnoe davlenie na zaryad, dvizhushchiisya v 
magnitnom pole, Ya.B.FAINBERG, V.I.KURILKO. Zhurnal 
Tekhnicheskoi Fiziki v 29 n 8 Aug 1959 p 939-45. Electro- 
magnetic pressure on charge moving in magnetic field; 
analysis of movement of charge under action of plane polar- 
ized monochromatic wave propagating along magnetic field. 

Explanation of Appearance of Transverse Temperature Dif- 
ference, Due to Longitudinal Thermal Current, N.P. 
PATRAKHIN. Physics of Metals & Metallography v 7 n 5 
1959 p 28-31. English translation of article indexed in 
Engineering Index 1959 p 737 from Fizika Metallov i Metal- 
lovedenie May 1959. 


Extended Adiabatic Invariant, S.TAMOR. J Nuclear 
Energy: Plasma Physics Pt C v 1 n 4 July 1960 p 199-205. 
Motion of one dimensional oscillator with time dependent 
restoring force is investigated; since orbit equation for 
charge in time-dependent axisymmetric magnetic field is re- 
ducible to that of one-dimensional oscillator it poessesses 
invariant; problem is examined in detail, particularly for 
model field omega(t)=omega t; solutions provide explicit 
estimates for energy gained by charge under reversal of mag- 
netic field. 

High Magnetic Field Research, H.P.FURTH. Science v 132 
n 3424 Aug 12 1960 p 387-93. Discussion of technology of 
high magnetic field generation; use of magnetic pressure for 
propulsion of plasma streams or test projectiles to extreme 
velocities. 

Installation for Obtaining Powerful Magnetie Fields of 
Short Duration, V.R.KARASIK. Instruments & Experimental 
Techniques (Translation of Pribory i Tekhnika Eksperimenta) 
n 1 Jan-Feb 1959 p 147-50. Method for obtaining fields of 
3.105 oersteds in volume of 0.7 cm? by discharging bank of 
eapacitors; discharge is oscillatory with period of 2.10-4 
sec; construction of solenoid, its manufacture and assembly. 

La méthode des nombres combinatifs dans l’étude du champ 
électromagnetique, M.P.ZLATEV. Onde Electrique v 39 n 393 
Dec 1959 p 908-12. Group number method of studying electro- 
magnetic field; presentation of Maxwell’s equations in group 
form, introducing notions of group resistance, group conduc- 
tivity, and group dielectric permeability; group vectors of 
current density and electric displacement as function of 
electromagnetic field intensity; group form of Poynting’s 
theorem. 

On Helmholtz’s Theorem in Multiply-Bounded and Multiply- 
Connected Regions, J.VAN BLADEL. Franklin Inst—J v 269 
n 6 June 1960 p 445-62. Two particular uniquely determined 
splittings, called electric and magnetic, of continuous vector 
function into gradient plus curl are considered; eigenvector 
expansions suitable for these splittings are examined, and ap- 
plication of expansions to calculation of various terms of 
splitting is considered. 

Production of Pulsed Magnetic Field Using Electrolytic 
Capacitor Bank, D.G.BATE, R.F.SAXE. J Sci Instruments v 
37 n 10 Oct 1960 p 378-81. Economical system for obtaining 
magnetic fields of order of 104 gauss; switch is operated by 
falling mercury column and performs two switching opera- 
tions separated by adjustable, repeatable delay of few mil- 
lisecond; currents of order of 104 amp flow through switch 
during operation; source of stored energy is capacitor bank 
of large capacitance and low voltage, and this is discharged 
through solenoid by means of switch. 


MAGNETIC FIELDS—Continued 


Production of Very High Magnetic Fields by Implosion, 
C.M.FOWLER, W.B.GARN, R.S.CAIRD. J Applied Physics v 
31 n 3 Mar 1960 p 588-94. Fields are produced in 10-15 mega- 
gauss range by use of high explosives which compress flux 
obtained from smaller initial fields; advantages of method 
are that compression times are short enough that cylindrical 
metal liners which trap flux behave essentially as perfect 
conductors, and also that magnitude of fields which can be 
obtained by flux compression are determined by pressures 
which driver-liner system is capable of sustaining. 


Scalar Representation of Electromagnetic Fields, E.WOLF. 
Phys Soc—Proc v 74 n 477 pt 3 Sept 1959 p 269-80. Scalar 
representation leads to new model for energy transport; 
energy may be considered carried by two mutually incoherent 
scalar waves, each of which arises from contributions of 
circularly polarized components of same helicity; in mono- 
chromatic field energy density and energy flow of each of two 
partial waves are time-independent and energy flow at every 
point of field in direction of normal to surface of constant 
phase of wave. 


Scalar Representation of Electromagnetic Fields, P.ROMAN. 
Phys Soc—Proe v 74 n 477 pt 3 Sept 1959 p 281-9. Trans- 
formation properties of single complex quantity, introduced 
by Green and Wolf to describe electromagnetic field investi- 
gated, and physical energy-momentum tensor of field derived 
in terms of scalar theory; energy density, as defined in pre- 
vious paper, is identical with that given by physical energy- 
momentum tensor; energy flow density differs from one given 
by tensor only by divergence-free vector. 


Solenoid Pair for Production of Seventh-Order External 
Field, J.AJJUNGERMAN, C.G.PATTERN. Rev Sci Instru- 
ments v 81 n 2 Feb 1960 p 171-2. Calculation of magnetic 
field for coaxial pair of solenoids having external axial field 
which decreases as inverse power of distance from solenoid 
centers; effect of finite coil thickness. 


Stabilisation du champ magnétique d’un électroaimant, R. 
BECHERER, R.REIMANN. Acad des Sciences—Comptes Ren- 
dus v 249 n 15 Oct 12 1959 p 1340-2. Stabilization of magnetic 
field of electromagnet; design of stabilization circuit of elec- 
tromagnet field fed at 7 amp by d-c generator; fast fluctua- 
tions are stabilized by transistor system and slow fluctuations 
by utilization of magnetic resonance of protons. 


Stability of Ferromagnetic Rotating Bodies Suspended in 
Magnetic Field, V.V.VLADIMIRSKII, S.M.KALEBIN. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 p 
216-23. It is shown how additional damping forces must be 
introduced to obtain stability in magnetic suspension device; 
conditions which these forces must satisfy; results of calcula- 
tions, qualitatively applicable for suspended bodies of arbi- 
trary form, permit design features of magnetic suspension 
devices described in literature to be explained. 


Theory of Electrical Conduction in High Magnetic Fields, 
P.N.ARGYRES. L.M.ROTH. Physics & Chem of Solids v 12 
n 1 Dee 1959 p 89-96. Previous quantum-mechanical theories 
of transport in high magnetic fields are deficient in that they 
neglect effect of electric field on scattering; it is demon- 
strated that in case of large Hall angles, transverse current 
ean be obtained by direct expansion in powers of scattering 
potential; both elastic and inelastic collisions are considered. 

Ueber die Erzeugung von hohen, kurzzeitigen Magnetfel- 
dern, P.COTTI. Zeit fuer Angewandte Mathematik u Physik v 
11 n 1 Jan 25 1960 p 17-32. Production of high pulsed mag- 
netic fields; design of apparatus using condenser discharges 
is discussed; efficiency, heating and strength are investigated ; 
calculations are compared with experimental data; results of 
magneto-resistance measurements on copper are given. 


Ueber die makroskopischen Zustandsgroessen des elektro- 
magnetischen Feldes, R.LRADULET. Revue d’Electrotechnique 
et d’Energetique v 4 n 1 1959 p 7-32. Macroscopic entropies 
of electromagnetic field; systematization of phenomenologic 
theory of electromagnetic field. 


Vikhrevye toki v dvizhushchemsya obraztse, T.M.SYCHEVA. 
Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 1959 p 1014-20. 
Eddy currents in moving sample; qualitative analysis and 
experimental verification of formulas describing eddy currents 
in sample moving in constant magnetic field. 


Analogies. See Analogies. 


Measurement. See also Magnetic Measuring Instruments. 


Der Halleffekt im inhomogenen Magnetfeld, J.BRUNNER. 
Solid-State Electronics v 1 n 8 July 1960 p 172-5. Hall effect 
in inhomogeneous magnetic field; calculation of Hall voltage 
in Hall generator with large ratio of length to width in 
inhomogeneous magnetic field, for case when normal field 
component varies linearly along length of generator; error 
in measurement of fields is shown to be negligible in most 
cases of practical importance, if gradient of normal component 
across generator is approximately constant. 


Frequency Meter for Nuclear Resonance, Yu.S.EGOROV, 


D.M.SELIVERSTOV, G.D.LATYSHEV. Acad Sciences USSR 
—Bul—Phys Series (English Translation) v 23 n 2 1959 p 
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240-8. (Columbia Tech Translations, New York, NY). Opera- 
tion of meter is based on comparison of measured frequency 
with frequency of quartz crystal; block and cireuit diagrams 
are given; pertinence to use of resonance for magnetic field 
measurement and stabilization. 


Generatory Kholla iz arsenida indiya dlya_izmereniya 
napryazhennosti magnitnogo  polya, N.V.ZOTOVA, D.N. 
NASLEDOV. Fizika Tverdogo Tela v 1 n 11 Noy 1959 p 
1690-4: see also English translation in Soviet Physics, Solid 
State v 1 n 11 May 1960 p 1544-7. Hall probes of indium 
arsenide for measurement of magnetic field intensities ; 
preparation and characteristics of probes; how small dimen- 
sions of probes, in combination with simple techniques, per- 
mit accurate measurement of magnetic fields under great 
variety of technical and physical conditions. 


Measurement of Weak Magnetic Fields by Electron Reso- 
nance Method, A.K.CHIRIKOV. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika_ Eks- 
perimenta) n 2 Mar-Apr 1959 p 211-13. Possibility is shown 
of using organic radicals and solution of sodium in liquid 
ammonia for measuring intensity of weak nonuniform mag- 
netic field in 0.4-21 oersted range; error of field measurement 
is 0.01-1%. 


Messung des Magnetfeldgefaelles an der Grenzflaeche eines 
magnetischen Koerpers, S. YAMAGUCHI. Zeit fuer Metallkunde 
v 50 n 12 Dee 1959 p 721-2. Measuring gradient of magnetic 
field at boundary between magnetic body and nonmagnetic 
surroundings by electron diffraction; method is demonstrated 
for edge of thin magnetized nickel film containing nickel 
oxide, where gradient was 9.10% gausses/em. 


Remote-Controlled Device for Measuring Intensity of Mag- 
netic Field, L.N.GERTSIGER. Instruments & Experimental 
Techniques (English translation of Pribory i Te’hnika E's- 
perimenta) n 2 Mar-Apr 1959 p 208-11. Device, for measur- 
ing intensity of permanent magnetic fields within limits of 
0.3-20 kilooersted, is based on nuclear magnetic resonance 
method and designed for measurements in gaps of large mag- 
nets: system makes use of frequency control of vacuum tube 
oscillator by means of piezoelectric capacitor. 


Studies of Magnetic Field Micropulsations with Periods of 
5 to 80 Seconds, W.H.CAMPBELL. J Geophysical Research 
v 64 n 11 Nov 1959 p 1819-26. Micropulsations were studied 
for 7 mo of 1958 at station in southern California with 2 in. 
diam coil antenna of 21,586 turns; local diurnal amplitude 
fluctuation attained maxima at 0945 and 1400 hr; 27-day solar 
dependence and correlations with magnetie and ionospheric 
F-layer disturbances were evident; storm time variation for 
micropulsation storms showed secondary maximum at 65 min. 


Zur Messung von magnetischen Feldern mit Hallgeneratoren, 
H.WEISS. Solid-State Electronics v 1 n 3 Julv 1960 p 225-33. 
Measurement of magnetic fields by means of Hall generators: 
sensitivity of InAs Hall generators in measurement of LF 
magnetic fields, which is determined esnecially by thermal 
noise of internal resistance of semiconductor; experiments 
with constant fields, showing reproducibility of plus or minus 
2x10~ for Hall voltage of InAs generator; for InSb and 
InAs, with Nn=6x10!8/em* below 10,000 gauss, no dependence 
of Hall coefficient on magnetic induction was found. 


MAGNETIC FILMS. See Films—Magnetic. 
MAGNETIC MATERIALS 


See also Brass; Cobalt and Alloys; Crystals; Eleetrie Con- 
duct rs; Electric Transformers—Materials; Films—Magnetic ; 
Gallium; Iron Chromium Alloys; Iron Silicon Alloys; Mag- 
netic Amplifiers—Cores; Magnets; Manganese and Alloys; 
Manganese Compounds; Metals and Alloys—Hlectrie Proper- 
ties; Powder Metal Products; Powder Metallurgy; Stainless 
Steel; Steel; Steel Castings; Superconductivity. 


A-C Resistance of Solid Magnetic Wires, M.K.GOHAR. 
AIEE—Trans v 78 pt 1 (Communication & Electronics) n 46 
Jan 1960 p 912-16. Application of method previously developed 
by author for treating nonlinear problems, particularly of his 
B-H curves, for obtaining a-c resistance of solid magnetic 
wires from their measured magnetic properties. Paper 59-1086. 


Anomalii vnutrennego treniya i modulya uprugosti v fer- 
romagnetitakh vblizi tochki Kyuri, K.P.BELOV, G.I.KATAEV, 
P.Z.LEVITIN. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 10 Oct 1959 p 938-43. Anomalies in internal 
friction and elasticity modulus in ferromagnetic substances 
near Curie point; temperature dependence of Young’s modu- 
lus and internal friction elinvar and coelinvar alloys and in 
nickel and nickel-zine ferrite; internal friction peak, jump in 
Young’s modulus and effect of magnetic field on dynamic 
Young's modulus, detected near Curie point in alloys possess- 
ing large paraprocess magnetostriction. 


Antiferromagnetic Structures of MnS2, MnSe, and MnTe:2, 
J.M.HASTINGS, N.ELLIOTT, L.M.CORLISS. Phys Rev v 115 
n 1 July 1 1959 p 13-17. Neutron diffraction studies of anti- 
ferromagnetic structures of three manganese compounds ; 
discussion of magnetic ordering; measurements of magnetic 
susceptibilities. 


MAGNETIC MATERIALS—Continued 


Behaviour of Ferromagnetic Materials in Magnetic Field 
Near Curie Point V.M.ZAYTSEV (ZAITSEV). Physics of 
Metals & Metallography v 7 n 2 1959 p 119-22. English trans- 
lation of article indexed in Engineering Index 1959 p 1742 
from Fizika Metallov i Metallovedenie Feb 1959. 


Change of Magnetic Structure of Residually Magnetized 
Ferrosilicon Crystals when Demagnetized by Alternate Fields, 
Ya.S.SHUR, ILE.STARTSEVA. Physics of Metals & Metal- 
lography v 6 n 4 1959 p 35-40. English translation of article 
indexed in Engineering Index 1959 p 740 from Fizika Metallov 
i Metallovedenie Apr 1958. 


Coneerning Temperature Dependence of Magnetic Properties 
of High-Coercivity Alloys, N.A-BARANOVA, Ia.S.SHUR. 
Acad Sciences USSR—Bul-Phys Series (English Translation) 
vy 22 n 10 1958 p 1262-5. (Columbia Tech Translations, New 
York, NY). Study was carried out on Alnico and Vicalloy 
syecimen, each subjected to appropriate pretreatment; princi- 
pal magnetic characteristics were measured by magnetometric 
procedure in temperature range from —195 to +600 C; factors 
influencing coercive force are inferred from measurements 
and diseussed briefly. 


Contribution to Caleulation of Ground State of Antifer- 
romagnetic Material With Uniaxial Anisotropy,  A.Ts. 
AMATUNI. Physies of Metals and Metallography v 6 n 3 
1958 p 13-19. English translation of article indexed in 
Engineering Index 1959 p 740 from Fizika Metallov i Metal- 
lovedenie n 38 1958. 


Contribution to Exchange Phenomena Retween Ferromag- 
neties and Antiferromagnetics, H.SCHMID. Cobalt n 6 Mar 
1960 p 8-14. Systems and phases which show ferromagnetic- 
antiferromagnetic exchange interactions are surveyed, and 
relationship of these phenomena with thermomagnetic rema- 
nence of susceptibility of antiferromagnetics discussed; ferro- 
antiferromaenetic exchange interactions were found in Ni-NiO 
and [Cox, Nii-x]—[(CoO)x, (NiO)1-x] systems; rotational hys- 
teresis and torque curves of oxidized Ni are given; crystal- 
lographic orientations of FeO, CoO, and NiO oxides on their 
metal substrate were determined. 


Contribution to Magnetic Properties of Some B&-Type 
Phases, H.SCHMID. Cobalt n 7 June 1960 p 26-32. Suscenti- 
bilities of following phases measured: CoSb, CoSno.7, NiSB,. 
CoxCrn-xSb and Cro.iFeo.2Sb; most interesting feature of 
compounds CoSb, NiSb, and cobalt-rich solid solutions of 
CrSb in CoSb, ete, is fact that they do not obey Curie-Weiss 
law, and that they have very low values of paramagnetic 
susceptibility. 26 refs. 


Contribution to Theory of Antiferromagnetism of Transition 
Metals—1. Energy Spectrum, A.A.BERDYSHEV,  K.V. 
SNITIKOVA. Physics of Metals & Metallography v 7 n 1 
1959 p 16-23. English translation of article indexed in 
Engineering Index 1959 p 740 from Fizika Metallov i Metal- 
lovedenie Jan 1959. 


Crystallography and Domain Walls in Antiferromagnetic 
NiO Crystals, G.A.SLACK. J Applied Physics v 31 n 9 Sept 
1960 p 1571-82. Twin-domain walls can be moved in annealed 
erystals by small mechanical stresses or by moderate mag- 
netic fields to yield completely untwinned crystals; ease with 
which twin wall moves appears to be limited by spin-rotation 
energy loss; crystallographic measurements of rhombohedral 
distortion agree with X-ray data, and verify [111] antifer- 
r magnetic contraction. 


Deterioro de las propiedades magneticas (“Spoiling’’) del 
acero al volframio para imanes F-23383, J.TERRAZA MAR- 
TORELL, J.M.BERMUDEZ de CASTRO y MOSQUERA. In- 
stituto del Hierro y del Acero v 12 n 59, 60 Jan-Mar 1959 
p 46-64, Apr-June p 122-35, v 13 n 65, 68 Jan-Mar 1960 p 
320-37, Apr-June p 625-57. Deterioration of magnetie prop- 
erties of tungsten steel for F-233 magnets; study of Fe-W-C 
system; previous works on deterioration of properties of this 
steel ; three-part investigation renorted consisting of measuring 
magnetic properties of material in different structural con- 
ditions, study of these structures, and relation between struc- 
tures and magnetic properties. 63 refs. 


Die einmuendung in die ferromagnetische saettigung—1l, 
A.SEEGER, H.KRONMUELLER. Physics & Chem of Solids 
Vv 12 n 3-4 Feb 18 1960 p 298-313. Approach to ferromag- 
netic saturation ; general theory of effect of internal stresses 
on behavior near saturation with application to interstitial 
atoms and quenched metals. 


Die Richtungsabhaengigkeit der Magnetostriktion, W.DOER- 
ING, G.SIMON. Annalen der Physik v 5 n 7-8 1960 p oa ey, 
Direction dependence of magnetostriction; how magnetostric- 
tion in single crystals, which can be described by symmetrical 
two-step tensor, components of which depend on magnetiza- 
tion direction, can be brought into form sufficient for erystal 
symmetry; results of study are applicable not only to mag- 
netostriction, but also to resistance in ferromagnetic single 
crystals and theory of lattice oscillations. 


Direct Measurement of Domain Wall Energy, L.F.BATES 
P.F.DAVIS. Phys Soc—Proe v 74 n 476 pt 2 Aug 1959 p 170-6. 
Attempts made to measure energy of Bloch domain wall in 
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Perminvar ring by modification of method suggested by Wil- 
liams and Goertz based on fact that cylindrical domain wall 
ae ring tends to shrink in order to reduce total energy 
of wall. 


Domain Structure in Yttrium Iron Garnet, A.W.SMITH 
G.W.WILLIAMS. Can J Physics v 38 n 9 Sept 1960 p 1187-94. 
Magnetic domain structure in thin slices of yttrium iron gar- 
net crystals studied by transmitted polarized light; trans- 
mitted light exhibits Faraday rotation and magnetic bire- 
fringence, and both effects have been used to observe domain 
structure; example of structure in samples having growth 


face on one side is presented for each of (110) and (112) 
planes. 


Domain Structure of Magnetoplumbite, L.F.BATES, D.J. 
CRAIK, P.M.GRIFFITHS, E.D.ISAAC. Roy Soc—Proe yv 253 
n 1272 Nov 17 1959 p 1-5. PbO (Fe2Os)e structure is described 
and is shown to behave in unusual manner as crystals are 
magnetized to saturation; electron micrographs of inter- 
action of domain walls with inclusions and details of basal 
plane pattern are given. 


Drehmomentkurven und Rotationshysterese, K.SCHUELER. 
Dresden. Hochschule fuer Verkehrswesen—Wissenschaftliche 
Zeit v re n 1 1959-60 p 57-91. Torque curves and rotational 
hysteresis ; magnetic torque curves of idealized specimens of 
uniaxial anisotropic ellipsoid shaped ferromagnetic single 
domain particles are calculated; influence of magnetic con- 
dition of specimen before measurement, and influence of 
specimen form (disk or sphere) on shape and amplitude of 
torque curve is investigated; effect of interaction and super- 
position of various anisotropics are discussed. 


Dynamic Constants of Magnetically Polarized Magneto- 
elastic (Magnetostrictive) and Electrically Polarized (Electro- 
strictive) Media, K.V.VLASOV. Acad Sciences USSR—Bul- 
Phys Series (English Translation) v 22 n 10 1958 p 1149-57 
(Columbia Tech Translations, New York, NY). Methods of 
thermodynamics of irreversible processes are used to obtain 
equations describing dynamic behavior of media, taking into 
account nonequilibrium process; significance of constants 
obtained from these equations is discussed and their properties 
briefly examined. 


Effect of Added Titanium on Magnetic Behaviour of Haema- 
tite, D.M.FINLAYSON, T.SMITH. Philosophical Mag v 4 n 
46 Oct 1959 p 1160-3. Solution of about 1% Ti in alpha- 
hematite does not suppress rapid change in either sus epti- 
bility or parasitic ferromagnetism associated with change in 
direction of antiferromagnetism axis near 260 K. 

Effect of Chemical Composition on Temperature Magnetic 
Age of Iron-Nickel-Aluminum Alloys, A.M.MOROZOVA, F.I. 
FEIGINA. Physics of Metals & Metallography v 7 n 1 1959 
p 34-41. English translation of article indexed in Engineering 
Index 1959 p 745 from Fizika Metallov i Metallovedenie Jan 
1959. 


Effect of Crystallographic Twins on d.c. and a.c. Properties 
of Nickel-Iron Alloys, J.E.THOMPSON, Brit J Applied 
Physics v 10 n 12 Dec 1959 p 511-16. Number of alloys of 
Ni-Fe (equal parts) prepared from pure materials by powder 
metallurgy techniques; degree of cold rolling and annealing 
temperature varied in attempt to obtain optimum magnetic 
properties in material after magnetic annealing; it has been 
found that crystallographic twins of varying number, length 
and thickness are produced during annealing process; effect 
of twins on coercive force and alternating total loss is 
discussed. 


Effects of Temperature on A-C Magnetic Properties of 
Nickel-Iron Alloys, J.J.CLARK, J.F.FRITZ. Elec Mfg v 64 
n 6 Dee 1959 p 152-7. Data on six alloys for temperature 
range —60 to +250 C; curves showing variation with tempera- 
ture of total core loss and rms exciting volt-amperes for 60, 
400 and 1000 eps. 


Electrical Conductivity of Manganese Phosphides, I.G. 
FAKIDOV, V.P.KRASOVSKII. Physics of Metals & Metal- 
lography v 7 n 1 1959 p 151-2. English translation of article 
indexed in Engineering Index 1959 p 739 from Fizika Metallov 
i Metallovedenie Jan 1959. 


Energie der Blochwaende in Eisen und Nickel, L.SPACEK. 
Annalen der Physik v 5 n 3-4 1960 p 217-28. Energy of Bloch 
walls in Fe and Ni; calculation of energy density at any 
direction of walls, considering walls between domains with 
anti-parallel and non-anti-parallel magnetization vectors ; loca- 
tions of Bloch walls corresponding to most profitable domain 
structure of Fe and Ni. 

Excitation of Spin Waves in Ferromagnets: Eddy Current 
and Boundary Condition Effects, P.PINCUS. Phys Rev v 118 
n 3 May 1 1960 p 658-64. Derivation of boundary condition 
for transverse magnetization when there is surface anisotropy 
field; excitation in ferromagnetic insulator ; ealculation for 
metal with eddy current damping of RF field. 

Ferromagnetic Anisotropy in Cubie Crystals, F.KEFFER, 
T.OGUCHI. Phys Rev v 117 v 3 Feb 1 1960 p 718-25. Use of 
spin-wave analysis in re-evaluation of Van Vieck’s second- 
order perturbation theory of dipolar-type anisotropy in cubic 
ferromagnets. 
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Ferromagnetische Elementarbereiche und Gitterstoerungen 
bei Kobalt, K.H.von KLITZING, A.PIETZCKER. Annalen der 
Physik v 4 n 1-5 1959 p 50-7. Ferromagnetic unit cells and 
lattice dislocations in cobalt; cell patterns of high degree of 
symmetry observed in cobalt after certain heat treatment, are 
explained by oblique projection, due to crystal anisotropy, 
of lattice dislocations in or on symmetry plane; heavy 
deformation, in particular, affects pattern in characteristic 
way. 


Hall-Effekt und Leitfaehigkeit der Eisen-Nickel-Legierungen, 
W.JELLINGHAUS, M.P.de ANDRES. Annalen der Physik v 
5 n 3-4 1960 p 187-99. Hall effect and conductivity of Fe-Ni 
alloys; transition from positive Hall effect to negative Hall 
effect in solid solutions of Fe-Ni series; effect of crystal 
lattice ; relationship of extraordinary Hall effect to crystal 
anisotropy and magnetostriction. 


Influence of Order Establishment on Magnetic Properties 
of Binary Ferromagnetic Alloy, Ya.SHI. Physics of Metals & 
Metallography v 7 n 2 1959 p 1-8. English translation of 
article indexed in Engineering Index 1959 p 742 from Fizika 
Metallov i Metallovedenie Feb 1959. 


Investigation of Kinetics of Magnetic Domain-Orientation 
in 65% Permalloy, Sh.I.ZUSMAN. Acad Sciences USSR—Bul- 
Phys Series (English Translation) v 22 n 10 1958 p 1204-9. 
(Columbia Tech Translations, New York, NY). Analogy is 
established between processes leading to formation of rec- 
tangular hysteresis loops in samples previously subjected to 
thermomagnetiec treatment and those responsible for forma- 
tion of “necked in’ loops; it is inferred that formation of 
both types of loops is attributable to formation of magnetic 
texture. 


Investigation on Magnetic Properties of Some Permanent 
Magnet Materials, E.G-RAMACHANDRAN, V.PRAKASH. 
Indian Inst Metals—Trans v 12 Dec 1959 p 383-48. Permanent 
magnet materials; preparation of iron nickel aluminum alloys 
studied; their heat treatment; magnetic testing; best mag- 
netic properties obtained with various alloys are indicated. 


Izmenenie atomnykh magnitnykh momentov ferromagnitnykh 
metallov pri vesestoronnem szhatii, E.J.KONDORSKII, V.L. 
SEDOV. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 
v 38 n 3 Mar 1960 p 1773-9. Change of atomic magnetic 
moments of ferromagnetic metals under uniform compression ; 
investigation of iron, nickel, and iron-nickel and nickel-copper 
alloys is carried out at helium and hydrogen temperatures in 
magnetic fields up to 8600 Oe; in all cases, magnetic moment 
decreased under uniform pressure; observed variations of mag- 
netic moments and electrical resistance are discussed. 


K teorii effekta Berkgauzena v periodicheski menyayushchem- 
sya pole, F.V.BUNKIN. Radiotekhnika i Elektronika v 4 
n 11 Nov 1959 p 1913-19. Theory of Barkhausen effect in 
periodically variable field; criterion for physical feasibility of 
model describing statistical character of cyclic magnetic 
polarity reversal of ferromagnetic materials; two variants of 
single domain models. 


K teorii elektroprovodnosti antiferromagnitnykh polyarnykh 
kristallov, M.Sh.GITERMAN, Yu.P.IRKHIN. Fizika Tverdogo 
Tela v 2 n 1 Jan 1960 p 144-52; see also English translation 
in Soviet Physics, Solid State v 1 n 2 July 1960 p 134-41. 
Theory of electric conductivity of antiferromagnetic polar 
crystals; calculation of energy spectrum of current carriers 
for intrinsic and impurity conduction in such crystals, taking 
into account electron-phonon coupling and effect of magnetic 
alignment; latter determines variation of activation energy 
and effective mass near Néel temperature; conductivity of 
NiO crystals. 


K teorii ferromagnitnogo rezonansa, S.V.TYABLIKOV. 
Fizika Tverdogo Tela v 2 n 2 Feb 1960 p 361-8; see also 
English translation in Soviet Physics, Solid State v 2 n 2 
Aug 1960 p 3382-40. Theory of ferromagnetic resonance; 
quantum-mechanical derivation of formulas applicable over 
wide temperature range; method is based on use of two- 
timed Green’s temperature function. 


K teorii ustoichivosti magnitnykh sostoyanii ferromag- 
nitnykh veshchestv v protsesse namagnichivaniya, E.I.KON- 
DORSKII. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 
v 37 n 10 Oct 1959 p 1110-15. Theory of stability of magnetic 
states of ferromagnetic substances during magnetization ; 
physical factors influencing stability of magnetic states of 
single crystal with respect to external magnetic fields and 
elastic strains; formula yielding minimum value of magnetic 
fields and stresses for which equilibrium of domain boundary 
passing near non-magnetic inclusions is violated and irreversi- 
ble changes of magnetization occur. 


Lattice Statistics in Magnetic Field—I. Two-Dimensional 
Super-Exchange Antiferromagnet, M.E.FISHER. Roy Soc— 
Proce v 254 n 1276 (Ser A) Jan 19 1960 p 66-85. Partition 
function of two-dimensional ‘super-exchange’ antiferromag- 
net in arbitrary magnetic field is derived rigorously using 
slightly altered square Ising lattice; initial susceptibility as 
function of temperature, behavior of chi in finite magnetic 
field are considered; exact expressions obtained for energy, 
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specific heat, magnetization of model as function of T and 
H; model and its generalizations discussed. 28 refs. 


Magnetic Anomalies in Magnetite, A.S.MIL’NER, Ya.F. 
KOVTUN, I.N.POPOV. Physics of Metals and Metallography 
vy 7 n 6 1959 p 35-9. English translation of article indexed in 
Engineering Index 1959 p 741 from Fizika Metallov i Metal- 
lovedenie June 1959. 


Magnetic Properties of Hematite Single Crystals—i.. Mag- 
netization Isotherms, Antiferromagnetic Susceptibility, and 
Weak Ferromagnetism of Natural Crystal, S.T.LIN. Phys Rev 
vy 116 n 6 Dec 15 1959 p 1447-52. Analysis of magnetization 
isotherms of pure natural hematite along ternary axis and 
along one direction in basal plane in range 10 to 488 K; 
proposal of general magnetic model of canted antiferro- 
magnetism with unequal sublattice moments; from present 
model, Haigh’s data of remanent magnetization of hematite 
powder, is explained. 


Magnetic Properties of Magnetically Anisotropic Specimens 
Made From Ferromagnetic Powders—Pt 4, Ya.S.SHUR, E.V. 
SHTOL’TS, G.S.KANDAUROVA. Physics of Metals & Metal- 
lography v 6 n 3 1958 p 48-7. English translation of article 
indexed in Engineering Index 1959 p 741 from Fizika Metallov 
i Metallovedenie Mar 1958. 


Magnetic Properties of Manganese Chromite-Aluminates, 
P.L.EDWARDS. Phys Rev v 116 n 2 Oct 15 1959 p 294-300. 
Experimental study of magnetic properties of spinel series 
MnCr204-MnAl2041; single cubic phase formed is found to 
have cell edge linearly proportional to aluminum content; 
magnetic moments extrapolated to absolute zero are explained 
qualitatively by five parameter Yafet-Kittel theory. 


Magnetic Structure and Technical Magnetization Processes 
in High-Coercivity Ferromagnets, Ia.S.SHUR. Acad Sciences 
USSR—Bul-Phys Series (English Translation) v 22 n 10 1958 
p 1167-70. (Columbia Tech Translations, New York, NY). Re- 
sults of studies carried on in Institute of Metal Physics; 
major conclusion is that high coercivity state develops in 
ferromagnetic particles only when their structure is of transi- 
tion or single domain type. 


Magnetic Susceptibilities of Some Diamagnetie Alloys, W.G. 
HENRY, J.L.ROGERS. Can J Physics v 38 n 7 July 1960 p 
908-26. Measurements of variation with concentration of 
magnetic susceptibility in solid solutions of various systems in- 
dicate that contribution of polyvalent solute ion to magnetic 
susceptibility of alloy is fairly independent of solvent and that 
there is additional contribution which is proportional to elec- 
tron to atom ratio, with constant of proportionality depend- 
ing upon solvent and being independent of solute. 40 refs. 


Magnetic Susceptibility of Iron Ditelluride, D.M.FINLAY- 
SON, J.P.LLEWELLYN, T.SMITH. Phys Soc—Proe v 74 n 
475 pt 1 July 1 1959 p 75-80. Magnetic susceptibility of stoichi- 
ometric Fe Tez measured between 15 and 100 K; material 
appears antiferromagnetic with Neel temperature at 85 K; 
curve is anomalous in that susceptibility at 15 K is greater 
than Neel temperature; behavior explained by simple model of 
antiferromagnetie containing some non-magnetic ions, provided 
that concentration of latter changes as result of ordering 
process. 


Magnetic Susceptibility of Iron Ditelluride, J.P.LLEWEL- 
LYN, T.SMITH. Phys Soc—Proe v 74 n 475 pt 1 July 1 1959 
p 65-74. Magnetic susceptibility of three compositions of 
ditelluride phase of Fe-Te system measured between 100 
and 1200 K; temperature range divided into three regions: 
above 700 K susceptibility variations interpreted in terms of 
phase diagram, below 300 K variations follow Curie-Weiss 
law; between these temperatures susceptibilities deviate from 
Curie-Weiss values; explained in terms of increasing con- 
eentration of defects. 


Magnetische Untersuchungen an Gold-reichen Mischkristal- 
len mit Titan und Vanadium, E.VOGT, D.GERSTENBERG. 
Annalen der Physik v 4 n 1-5 p 145-58. Magnetic investigation 
of solid solutions of gold with titanium and vanadium, rich 
in gold; susceptibility measurements between 90 and 900 
K, to show that Ti enters Au lattice with paramagnetism 
proportional to concentration, but independent of temperature; 
susceptibility of solved V depends on two component factors 
one of them temperature independent, and other of Curie- 
Weiss characteristics; both are not proportionally related 
to concentration. 19 refs. 


Magnetische Untersuchungen an Kupfer—Hisen-Legierungen, 
E.SCHEIL, E.WACHTEL, A.KALKUHL. Annalen der Physik 
v 4 n 1-5 1959 p 58-65. Magnetic study of Cu-Fe alloys; 
iron is shown to depart from supersaturated solid solution 
as paramagnetic y-iron with reduced susceptibility; by plastic 
deformation at low temperatures, part of this y-iron can be 
transformed into ferromagnetic a-iron; temperature de- 
pendence of susceptibility. 

Magnetische Werkstoffe. Elektrotechnische Zeit (Ed A) v 
80 n 17 Sept 1 1959 p 6561-615. Magnetic materials issue. 
Trends in development of magnetic materials, F.PAWLEK, 
561-5; Role of magnetie after-effect in engineering materials, 
K.SIXTUS, 565-70; Two examples of further development of 
soft magnetic materials, G-HELLBARDT, H.STAEBLKEIN, 
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570-6: Cold-rolled transformer sheets, H.SCHLUETER, F. 
STAEBLEIN, 576-82; Metallic magnetic materials, and core 
shapes in telecommunication engineering, R.BOLL, 582-8 ; 
Dependence of magnetic properties of electric sheets on 
direction, and their measurement, L.RUESS, 588-98; Meas- 
urements on electric sheets in laboratory and during fabrica- 
tion, W.KRUG, 593-9; New developments in ferrites, F. 
BERLINGHOFF, 600-5; Perminvar ferrites, M.KORNETZKI, 
605-9; Applications for barium ferrite magnets, W.HOTOP, K. 
BRINKMANN, 609-15. 

Magnetisierungsvorgaenge in durchsichtigen Granat-Hinkri- 
stallplaettchen, J.FREY. Siemens Zeit v 33 n 9 Sept 1959 
p 577-83; see also English version in Siemens Rev v 27 n 
2 Feb 1960 p 60-6. Magnetization effects in transparent garnet 
single-crystal wafers; use of magnetooptic Faraday effect to 
obtain colored micrographs showing Weiss domain distribution 
in 0.05 mm thick sample; Bloch walls are also visible; demon- 
stration of complete magnetizing cycle. 

Magnetization of Compound TiFe, M.V.NEVITT. J Applied 
Physics v 31 n 1 Jan 1960 p 155-7. Magnetization curves 
were determined for CsCl-type compound TiFe at six tempera- 
tures ranging from 9 K to 110 K; significant features of 
curves are magnetization of very small magnitude, saturation 
at unusually high fields and temperature effect at low field 
strength not characteristic of process involving domain wall 
motion; TiFe is not ferromagnetic; TiCo and TiNi were 
examined briefly; magnetizations were too small to detect. 


Magnetization of Dilute Suspension of Multidomain Fer- 
romagnetic, C.P.BEAN, I.S.JACOBS. J Applied Physics v 31 
n 7 July 1960 p 1228-30. Observed magnetization curve of 
dilute suspension of carbonyl iron powder, type E, is shown 
to be closely that which would be derived from consideration 
of dilute assembly of randomly oriented, single-crystal, multi- 
domain spheres; deviations are in directions expected from 
effects of stress and nonspherical clumping; effects of pack- 
ing and applicability of various laws of approach to satura- 
tion are discussed. 


Magnetization of Ferromagnetic Binary Alloys of Cobalt or 
Nickel with Elements of Palladium and Platinum Groups, J. 
CRANGLE, D.PARSONS. Roy Soe—Proc (Ser A) v 255 n 
1283 May 10 1960 p 509-19. Spontaneous magnetization at 
absolute zero and Curie point of fee phase in binary alloys 
of Pd, Rh, Ru, Pt, Ir and Os in cobalt and of Rh, Ir and Os 
in nickel have been measured as function of composition, and 
older measurements on Pr, Ru and Pt in nickel have been 
re-assessed ; significance of measurements in relation to various 
simple models is discussed. 


Magnetocalorie Effect of Cobalt in Region of Fields of 
Rotation, V.I.IVANOVSKII. Physics of Metals & Metallog- 
raphy v 7 n 1 1959 p 24-38. English translation of article in- 
dexed in Engineering Index 1959 p 741 from Fizika Metallov 
i Metallovedenie Jan 1959. 


Magneto-Optical Resonance in Ferromagnetics—1l. Visible 
Region, G.S.KRINCHIK. Physics of Metals & Metallography 
v 7 n 2 1959 p 20-4. English translation of article indexed 
in Engineering Index 1959 p 741 from Fizika Metallov i 
Metallovedenie Feb 1959. 


Magnetostriction of Nickel-Iron-Molybdenum Alloys, I.M. 
PUZEI, B.V.MOLOTILOV. Acad Sciences USSR—Bul-Phys 
Series (English Translation) v 22 n 10 1958 p 1236-42 
(Columbia Tech Translations, New York, NY). Magnetostric- 
tion was investigated as function of ordering and temperature ; 
measurements were made by means of strain-gage bridge; 
peta: Fie ame crystals and polycrystalline specimens were 
studied. 


Magnitnaya struktura malykh monokristal’nykh chastits 
splava MnBi, Ya.S.SHUR, E.V.SHTOL’TS, V.I.LMARGOLINA. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 38 n 1 Jan 
1960 p 46-50. Magnetic structure in small monocrystal 
particles of MnBi alloy; magnetic structure of various-sized 
particles (from 100 down to few microns) of manganese- 
bismuth alloy was studied by powder-pattern method; it was 
found that with decreasing particle size, type of magnetic 
structure changes regularly; in particles several microns and 
less in size, one-domain magnetic structure was detected, 


Microwave Properties of Nonstoichiometrie Polycrystalline 
Yttrium Iron Garnet, P.E.SEIDEN. J Applied Physics v 31 n 
7 July 1960 p 1291-6. Investigation of garnet ranging from 
81% iron excess through stoichiometric to 12% yttrium excess ; 
no ion substitution in garnet lattice is observed; assumption 
that all excess material goes into appropriate ceramic second 
phase acounts for behavior of saturation magnetization, 


spectroscopic splitting factor, and line-width as function of 
composition. 


O konstantakh anizotropii ferromagnitnykh kubi i 
kristallov, A.S.VIGLIN. Fizika fee adn Tela Vv Sieger 
1960 p 331-46; see also English translation in Soviet Physics, 
Solid State v 2 n 2 Aug 1960 p 304-18. Anisotropy constants 
of ferromagnetic cubic crystals ; mathematical analysis. 


O Magnitnom rezonanse vy romboedricheskikh slabykh fer- 
romagnetikakh, E.A.TUROV, N.G.GUSEINOY. Zhurnal Ek- 
sperimental’noi i Teoreticheskoi VFiziki v 88 n 4 Apr 1960 
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p 1326-31. Magnetie resonance in rhombohedral weakly fer- 
romagnetic substances; resonance frequencies for crystals of 
a-Fe203 or MnCOs type are computed; effect of anisotropy 
in basis plane is taken into account and dependence of 
resonance frequencies on magnitude and direction of mag- 
netizing field has been derived; theoretical formulas are 
compared with experimental data for a-Fe:03. 


O protsessakh namagnichivaniya v ferromagnetikakh, L.V. 
KIRENSKII, M.K.SAVCHENKO, LF.DEGTYAREV. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 37 n 3 Sept 1959 
p 616-19. Magnetization processes in ferromagnetic sub- 
stances ; dynamics of domain structure during magnetization 
of iron crystals containing 3% silicon, studied with aid of 
powder figures and Kerr magneto optical effect ; discussion 
of processes involved in magnetization, such as shift of 
inter-domain boundaries, change in domain structure and 
rotation of magnetization vector in direction of field, and of 
paraprocess. 


O zavisimosti magnitnoi struktury kristalla kobal’ta ot ego 
razmera, G.S.KANDAUROVA, Ya.S.SHUR, F.V.MASLEN- 
NIKOVA. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 
v 38 n 1 Jan 1960 p 60-3. Dependence of magnetic structure 
of cobalt crystal on its size; powder-pattern observations 
of changes in magnetic structure on basic plane were made 
as crystal thickness was decreased from 515 to 15 uw; at 
small thicknesses (below 200 w) domain width changes 
proportionally to square root of crystal thickness; at greater 
thicknesses, deviations from this regularity are observed. 


On Asymptotic Behaviour of Mayer Cluster Series in Anti- 
ferromagnetic Problem, H.N.V.TEMPERLEY. Phys Soe—Proe 
v 74 n 478 pt 4 Oct 1959 p 432-43. In continuation of work 
of former paper, it is shown that Mayer series for antifer- 
romagnetic problem is related in various ways to placing 
of links on lattice; two such transformations found in former 
paper shown to be special cases of general theory, which can 
also be used to relate many other problems of physical in- 
terest with Onsager-Ising problem. 


On Stability of Domain Orientation Formed During Thermo- 
mechanical Working of Ferromagnets, F.N.DUNAYEV (DUN- 
AEV). Physics of Metals & Metallography v 7 n 5 1959 p 
41-6. English translation of article indexed in Engineering 
ne 1959 p 742 from Fizika Metallov i Metallovedenie May 
i a 


On Temperature Dependence of Electric Resistance of 
Magnetite Crystal Cooled in Magnetic Field Below its Low- 
Temperature Transformation, T.D.ZOTOV. Physics of Metals 
& Metallography v 7 n 6 1959 p 102-5. English translation of 
article indexed in Engineering Index 1959 p 742 from Fizika 
Metallov i Metallovedenie June 1959. 


Paramagnetiec Resonance Data, J.W.ORTON. Reports on 
Progress in Physics v 22 1959 p 204-40. Table of experimental 
data is presented which is up to date to end of 1958; results 
are given in form of values for parameters in spin Hamil- 
tonian, for transition group ions in solids, F centers, V 
centers and other damage centers; no results on paramagnetic 
resonance in liquids or free radicals are included. 136 refs. 


P’ezomagnetizm v antiferromagnitnykh ftoridakh kobal’ta i 


margantsa, A.S.BOROVIK-ROMANOV. Zhurnal Eksperi- 
mental’noi i Teoreticheskoi Fiziki v 38 n 4 Apr 1960 p 
1088-98. Piezomagnetism in antiferromagnetic cobalt and 


manganese fluorides; for experimental detection of piezomag- 
netism, special torsion magnetic weights with press were 
constructed; in accordance with predictions of theory, pie- 
zomagnetic moments were found to appear in CoF2 and MnIF2 
upon application of shearing stresses; detailed analysis of 
results is carried out thermodynamically. 24 refs. 


Piezomagnetism in CoF2, T.MORIYA. Physics & Chem of 
Solids v 11 n % Sept 1959 p 73-7. In antiferromagnetic 
jron-group difluorides, MnF2, FeF2, and CoF2, linear compres- 
sion in ab-plane can produce magnetization along c-axis; 
magnitude of this piezomagnetic moment evaluated theo- 
retically for CoF2, in which largest effect was expected; 
estimated order of magnitude of magnetization is few tenths 
egs under a pressure of 100 kg/cm? along (110) direction. 


Polyarizatsiya yader diamagnitnykh elementov, rastvoren- 
nykh v zheleze, B.N.SAMOILOV, V.V.SKLYAREVSKIH, E.P, 
STEPANOV. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 38 n 2 Feb 1960 p 359-71. Polarization of nuclei of 
diamagnetic elements dissolved in iron; polarization of 
nuclei of indium, antimony and gold in weak solution in iron 
has been established; measurements showed that strong in- 
ternal magnetic field acts on nuclei, and limits are established 
for its magnitude; it is suggested that field is created by 
conductivity electrons which are considerably polarized in 
ferromagnetic material. 23 refs. 


Progress in Permanent-Magnet Materials, J.E.GOULD. Instn 
Elec Engrs—Proe v 106 pt A (Power Eng) n 30 Dec 1959 p 
493-500. Preparation and properties of most widely used 
materials such as field-treated alloys, cast or sintered, of 
nickel, aluminum, cobalt and iron; materials for ceramic-like 
ferrite magnets; future progress is seen _to be linked with 
preparation of iron or iron-cobalt particles in elongated single- 
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domain form and manufacture of permanent magnets from 
aligned compacts of such particles. 41 refs. Paper 3069M. 


Pseudodipolar Anisotropy in Cubie Ferromagnets at Low 
Temperatures, S.H.CHARAP, P.R.WEISS. Phys Rev v 116 n 
6 Dee 15 1959 p 1872-80. Calculation, for ferromagnet with 
spin 4% per atom, of first-order anisotropy constant, which 
varies with temperature and also varies as tenth power of 
magnetization, at low temperatures; strength of dipolar inter- 
action is shown to be about 300 times classical value. 


Smeshchenie temperatury Kyuri pri vsestoronnem  szhatii 
ftoridov margantsa i kobal’ta, D.N.ASTROV, S.I.NOVIKOVA, 
M.P.ORLOVA. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 11 Nov 1959 p 1197-1201. Shift in Curie tempera- 
ture during uniform compression of manganese and cobalt 
fluorides; shift values are derived from measurement of 
magnetic susceptibility and variation of linear expansion 
coefficients of polycrystalline samples at transition tempera- 
ture; at 1900 atm, shift for Mnlz was 1.5°; none was de- 
tected in CoF2; antiferromagnetic transition temperatures are 
respectively 68 and 39 K. 


Suggestion Concerning Magnetic Interactions in Spinels, 
D.G.WICKHAM, J.B.GOODENOUGH. Phys Rev v 115 n 5 
Sept 1 1959 p 1156-8. Theoretical discussion of magnetic in- 
teractions in spinels containing cations with three or fewer 
electrons in octahedral sites, or four if symmetry is tetrag- 
onal; direct interactions between octahedral-site cations 
appear possible. 


Superexchange Interaction and Symmetry Properties of 
Electron Orbitals, J.AKKANAMORI. Physics & Chem of Solids v 
10 n 2-3 July 1959 p 87-98. It is shown that sign of super- 
exchange interaction is closely connected with cation orbital 
state when cation is subject to crystalline field arising from 
octahedrally or tetrahedrally surrounding anions; in some 
cases, sign of superexchange interaction is definitely de- 
termined from symmetry relations; discussion of cases in 
which each cation is subject to octahedral cubic field, and 
lines connecting interacting cations to intervening anions 
make angles of 180° or 90°. 


Superexchange Interaction in Ferrimagnetic Garnets and 
Spinels Which Contain Randomly Incomplete Linkages, M.A. 
GILLEO. Physics & Chem of Solids v 13 n 4% May 1960 p 
33-9. Variation of saturation moment, Curie temperature and 
susceptibility of ferrimagnetic compounds as_ result of 
substitution of nonmagnetic ions for magnetic ions, is ex- 
plained on basis of random distribution of incomplete super- 
exchange interactions; underlying premises are discussed; 
comparison with recent X-ray diffraction and magnetic studies 
are shown to support theory. 21 refs. 


Svyaz temperaturnoi zavisimosti elektricheskogo soproti- 
vleniya pri nizkikh temperaturakh s_ gal’vanomagnitnym 
effektom v sil’nykh magnitnykh polyakh, O.S.GALKINA, L.A. 
CHERNIKOVA. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 38 n 1 Jan 1960 p 3-6. Relation of electric resistance 
temperature dependence at low temperatures to galvanomag- 
netic effect in strong magnetic field; study of electric re- 
sistance of nickle-copper alloys in 7-30 K temperature range 
has shown that resistance at low temperatures is related to 
electron scattering on irregularities of lattice magnetic mo- 
ments. 


Svyazannye magnitouprugie kolebaniya v antiferromagneti- 
kakh, S.V.PELETMINSKII. Zhurnal Eksperimental’noi_ i 
Teoreticheskoi Fiziki v 37 n 2 Aug 1959 p 452-7. Coupled 
magneto-elastic vibrations in antiferromagnetics; phenomeno- 
logical theory of coupled magneto-elastic vibrations in anti- 
ferromagnetics, coupling between elastic and magnetic waves 
being due to magnetostriction and spontaneous magnetization ; 
velocities of sound in antiferromagnetic are found to depend 
on magnetization and applied magnetic field; absorption coef- 
ficients for sound. 


Temperature Dependent Magnetic Contributions to High 
Field Elastic Constants of Nickel and Fe-Ni Alloy, G.A. 
ALERS, J.R.NEIGHBOURS, H.SATO. Physics & Chem of 
Solids v 13 n % May 1960 p 40-55. Pulse echo technique was 
used to obtain elastic constants over wide temperature range 
including Curie point; expected intrinsic magnetic contribu- 
tion to elastic constants appeared at Curie point and below, 
and was evaluated assuming strictly localized model; when 
intrinsic magnetic contribution to bulk modulus was cal- 
culated, discrepancy appeared which might indicate deviations 
from localized model. 


Temperature Stabilization of Magnetic Properties of Alloys, 
I.M.PUZEI. Acad Sciences USSR—Bul-Phys Series (English 
Translation) v 22 n 10 1958 p 1188-93. (Columbia Tech Trans- 
lations, New York, NY). It is shown that temperature stabi- 
lization procedure employed for Mo-Permalloy can be extended 
to magnetically soft alloys, utilizing unique temperature de- 
pendence of anisotropy energy. 


Temperaturnaya zavisimost effekta Kholla chistykh fer- 
romagnetikov, N.V.VOLKENSHTEIN, G.V.FEDOROV. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 38 n 1 Jan 
1960 p 64-8. Temperature dependence of Hall effect in pure 
ferromagnetics; measurements were made of Hall effect for 
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iron, nickel and cobalt 99.998% pure in wide temperature 
range from room temperature down to 4.2 K; it is shown 
that existing theories are inadequate for satisfactory ex- 
planation of experimental data obtained for Ro and Rs tem- 
perature dependence in wide temperature range. 


Teoriya paramagnitnogo rezonansa v sistemakh, soderzha- 
shchikh dva sorta magnitnykh momentov, A.A.KOKIN, G.V. 
SKROTSKIJ. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 87 n 2 Aug 1959 p 482-9. Theory of paramagnetic 
resonance in systems containing two types of magnetic 
moments; equations of motion for partial magnetizations of 
system with interacting magnetic moments located in weak 
variable magnetic field; computation of relaxation times and 
shift of resonance frequency; universal relation between 
quantities, determining transverse relaxation time and res- 
onance frequency shift. 


Theory of Temperature Dependence of Magnetoelastie Con- 
stants of Cubic Crystals, C.KITTEL, J-H.VAN VLECK. Phys 
Rev v 118 n 5 June 1 1960 p 1231-2. Conventional theory of 
variation of temperature with anisotropy of cubic metals is 
extended to include magnetoelastic constants; discussion of 
conditions under which result is valid. 


Thermal Expansion Anomaly of Gadolinium, R.R.BIRSS. 
Roy Soe—Proe (Ser A) v 255 n 1285 Apr 19 1960 p 398-406. 
Measurements made on polycrystalline gadolinium in tempera- 
ture range 80 to 750 K; expansivity anomaly in region of 
Curie point corresponds to isotropie volume strain of 2.7x10°8; 
connection of anomaly with magnetostriction constants and 
magneto-elastic coupling constants discussed. 


Topotactieally Crystal-Oriented Ferromagneties, F.K.LOT- 
GERING. Philips Tech Rev v 20 n 12 1958-59 p 354-6. Ceramic 
magnetic materials possessing hexagonal crystal structure 
found to exhibit magnetic anisotropy; for some compounds 
preferred magnetization occurs in direction of c-axis while 
for others preference is for arbitrary direction perpendicular 
to c-axis; new method described for producing ‘‘crystal 
oriented’? material, in which e-axes of all crystallites in 
polyerystalline material are parallel, so that full benefit of 
magnetic anisotropy is enjoyed. 


Ueber das Vorkommen negativer Barkhausen-Spruenge, J. 
KRANZ, A.SCHAUER. Annalen der Physik v 4 n 1-5 1959 
p 84-8. Occurrence of negative Barkhausen effect; how such 
effect can be observed on surface of polycrystalline siliceous 
iron, using method of rendering Weiss domains visible by 
means of magneto-optical Kerr effect. 


Ueber den Ferrimagnetismus nichtstoechiometrischer Eisen- 
sulfide, R.LPERTHEL. Annalen der Physik v 5 n 5-6 1960 p 
273-95. Ferrimagnetism of non-stoichiometric iron sulphides ; 
review of magnetic properties; interpretation of transition 
from antiferromagnetism to ferrimagnetism of FeSi.10; oxygen 
behavior of iron sulphides and replacement of iron by other 
transition metals, such as Cu, Ni and Co. 18 refs. 


Ueber den Mechanismus des heterogenen Zerfalls der Fe-Cu- 
Ni-Dauermagnetlegierungen, H.G.MUELLER, K.SCHUELER. 
Dresden. Hochschule fuer Verkehrswesen—Wissenschaftliche 
Zeit v 7 n 1 1959-60 p 27-56. Mechanism of heterogeneous 
decomposition and magnetic characteristics of 20%Fe60%Cu- 
20% Ni permanent magnet alloy investigated as function of 
mechanical and heat treatment; saturation, magnetization, 
remanence, and coercive force were studied for specimens 
quenched by homogenizing temperatures, cold worked by 
rolling, and annealed at moderate speeds. 


Ueber Mangan—Arsen—Antimon-Legierungen mit Invar- 
charakter, W.KOESTER, E.BRAUN. Annalen der Physik v 4 
n 1-5 1959 p 66-8. Manganese alloys with As and Sb, having 
invar characteristics; study of magnetic properties and 
thermal expansion characteristics (up to 200 C) of MnAs and 
MnSb, ferromagnetic phases of which form continuous series. 


Untersuchungen an hartmagnetischen Oxygen, G.HEIMKE. 
Dresden. Hochschule fuer Verkehrswesen— Wissenschaftliche 
Zeit v 6 n 1 1958-59 p 3-11. Investigation of hard magnetic 
oxides; fundamentals reviewed as basis for understanding 
effect of manufacturing parameters on properties of such 
materials; results of investigation regarding influence of O» 
pressure during final sintering, and effects of silicic acid 
mixtures on mechanical and magnetic properties of barium 
ferrite given; silicic acid additions vary as to amount, grain 
size, and form of compound. 

Untersuchungen ueber die Umkehr der Spinvektoren in 
geladenen 180°-Blochwaenden, C.GREINER. Annalen der 
Physik vy 5 n 1-2 1959 p 57-69. Reversal of spin vectors in 
charged 180° Bloch walls; analysis of experimental data for 
plate type configuration of charged walls, assuming uniaxial 
anisotropy; charge distribution on Bloch wall, thickness of 
wall, and energy density for three characteristic ways of 
reversal. 

Uravneniya sostoyaniya, opredelyayushchie magnitouprugie 
svoistva ferromagnitnykh monokristallov, K.B.VLASOV. Zhur- 
nal Eksperimental’noi i Teoreticheskoi Fiziki v 38 n 3 Mar 
1960 p 889-94. State equations defining magneto-elastie prop- 
erties of ferromagnetic single crystals; thermodynamic de- 
duction is given of state equations which define magnetome- 
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chanical properties of magnetically polarized ferromagnetic 
crystals possessing hexagonal symmetry; conclusions are 
drawn concerning propagation velocity and rotation of plane 
of polarization of transverse elastic waves in ferromagnetics. 


Variations thermiques des constantes d’anisotropie et de 
Vaimantation spontanée de la magnétoplombite, R.PAUTHE- 
NET, G.RIMET. Acad des Sciences—Comptes Rendus v 249 n 
19 Nov 9 1959 p 1875-7. Thermal variations of anisotropy 
constants and spontaneous magnetization of magneto-plumbite ; 
study performed on monocrystal of 6Fe203:PbO of ellipsoidal 
shape with axes of 3.8 and 5.6 mm; magnetic field in range 
up to 30,000 Oe was applied perpendicularly to long axis ; 
intensity of spontaneous magnetization and anisotropic con- 
stants are determined at temperature range of 2.3-748 K. 


Vrashchenie ploskosti polyarizatsii uprugikh voln vy magnito- 
uprugikh sredakh, K.B.VLASOV, B.Kh.ISHMUKHMETOV. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 37 n 3 
Sept 1959 p 745-9. Rotation of polarization plane of elastic 
waves in magnetically polarized magnetoelastic media; it is 
shown that magnetoelastic wave moving along symmetry axis 
of medium possessing uniaxial symmetry consists of three 
waves: longitudinal wave and two circularly polarized waves, 
whose velocity of propagation are different and depend on 
magnetic state of medium; this leads to rotation of polariza- 
tion plane of linearly polarized elastic waves. 

Zjawisko magnetostrykeji i materialy magnetostrykcyjne, 
A.SMOLINSKI. Rozprawy Elektrotechniczne vy 5 n 2 1959 p 
211-37. Magnetostriction and magnetostrictive materials; dis- 
cussion of various forms of magnetostrictive phenomena 
particularly of longitudinal magnetostriction; magnetostric- 
tive properties of various materials applied in transducer and 
filter technology. 32 refs. 


Zukunftsaussichten fuer die Entwicklung magnetischer 
Werkstoffe, F.PAWLEK. Elektrotechnische Zeit v 80 n 17 
Sept 1 1959 p 561-65; see also English abstract in Engrs’ 
Digest v 20 n 11 Novy 1959 p 455-6, 458. Future prospects for 
improvement of magnetic materials; theoretical examination 
of question as to whether, in addition to basic ferromagnetic 
elements or alloys containing chromium and manganese, it 
is reasonable to expect advent of other ferromagnetic ele- 
ments; three examples show what categories of complex oxide 
compounds have been made available. 


Ferrites. See also Computers—Data Storage; Crystals—Fer- 


roelectric; Electron Tubes—Magnetron; Films—Magnetic-; 
Magnetic Materials—Irradiation ; Magnetic Materials—Testing ; 
Magnetic Measurements; Magnetic Measuring Instruments; 
Memory Devices; Powder Metallurgy; Radio Amplifiers— 
Parametric ; Radio Equipment—Ferrites ; Waveguides—Ferrites. 


Apparatus for Measurement of Tensor Permeability and 
Dielectric Properties of Ferrites at KX-Band Frequencies, W.S. 
CARTER. Marconi Rev v 22 n 134 1959 p 154-63. In investiga- 
tions into preparation and applications of ferrites it is neces- 
sary to express ferrite properties in terms of such quantities 
as saturation magnetization, dielectric constant, dielectric loss, 
tensor permeability, and magnetic absorption line width; 
apparatus is described that will measure all but first of these 
quantities. 

Determination of Molecular Field Coefficients in Ferri- 
magnets, G.T.RADO, V.J.FOLEN. J Applied Physics v 31 n 
1 Jan 1960 p 62-8. Improved method for determining three 
molecular field coefficients which yield best agreement between 
Neel theory and experimental curve of saturation moment per 
unit mass vs temperature in given ferrimagnetic material ; 
method is analytical; application to data shows good agreement 
between theory and experiment; pertinence to calculations of 
temperature dependence of magnetocrystalline anisotropy of 
certain ferrites. 


Dissociation Pressures of Solid Solutions from FesOu to 
0.4Fe301.0.6CoFe201, R.E.CARTER. Am Cer Soe—J v 43 n 
9 Sept 1960 p 448-52. Dissociation pressures were determined 
as function of temperature; within experimental error, solid 
solutions within range are thermodynamically ideal; ineom- 
plete data indicate, however, that dissociation pressure rises 
sharply at high CoFe0, concentrations; up to 60 mole % 
CoFe201, mixed ferrite acts as quasi-binary as determined by 
its behavior in displacement reaction in galvanic cell. 


Effect Kholla v ferritakh vblizi temperatury Kyuri, K.P. 
BELOV, E.P.SVIRINA. Zhurnal Eksperimental’noi i Teore- 
ticheskoi Fiziki v 37 n 11 Nov 1959 p 1212-16. Hall effect in 
ferrites near Curie temperature; new method of determination 
of “usual’’ Hall constant is suggested; caleulated values of 
density and mobilities of current carriers agree in order of 
magnitude with values for nonferromagnetic oxide semicon- 
ductors; Hall emf is by order of magnitude larger in 
mennane ferrite single crystal sample than in polycrystalline 
sample. 


Einige Eigenschaften und Anwendungen hochpermeab 
Ferrite, W.KAMPCZYK. Siemens Zeit v 34 n 2 Feb ata 
90-6. Properties and applications of high-permeability ferrites ; 
comparison with metallic materials; use of ferrites in high 
quality and low noise cores; calculation of optimum core 
shape for various groups of application. 
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Ferrimagnetism and Crystal Chemistry of Substituted 
Manganese-Tin Spinels, M.A.GILLEO, D.W.MITCHELL. Phy- 
sics & Chem of Solids v 10 n 2-3 July 1959 p 182-6. It is 
shown that when initial equality of sublattice magnetizations 
of Mn?+ ions in octahedral and tetrahedral sites are upset by 
partial substitution of nonmagnetic, divalent ions Mg?+ and 
Zn?+ for Mn*+, spontaneous magnetization appears; Neel 
temperature is decreased by substitutions, largely as conse- 
quence of smaller number of interactions between reduced 
number of Mn?+ ions in two different sites. 


Ferromagnitnyi rezonans neodnorodnoi pretsessii v ferrite, 
Ya.A.MONOSOV, A.V.VASHKOVSKII. Radiotekhnika j Elek- 
tronika v 4 n 10 Oct 1959 p 1632-43; see also English transla- 
tion in Radio Eng & Electronics v 4 n 10 1959 p 99-121. Fer- 
romagnetic resonance of non-uniform precession in ferrite; 
experimental study of oscillation spectrum of non-uniform 
magnetization in ferrites with large spatial period and de- 
tailed comparison of it with calculated spectrum; possibility 
of excitation of various types of oscillations in ferrite samples 
placed in waveguide or resonator. 


Ferromagnitnyi rezonans v odnoosnom ferrite s dyumya 
podreshetkami, E.N. YAKOVLEV. Fizika Metallov i Metallove- 
denie v 8 n 2 Aug 1959 p 165-9. Ferromagnetic resonance in 
uniaxial ferrite with two sublattices; calculation of formulas 
of resonance frequency in infrared and microwave bands for 
two orientations of magnetic field, along axis of weak magnet- 
ization and perpendicular to it; it is assumed lattice in- 
ternal interaction is ferromagnetic but between lattices 
antiferromagnetic. 


Ferryty magnetostrykeyjne i ich zastosowanie, Z.KACZKOW- 
SKI, A.SMOLINSKI. Rozprawy Elektrotechniczne v 6 n 1-2 
1960 p 77-105. Magnetostrictive ferrites and their applications ; 
comparison between magnetic, magnetostrictive and physical 
properties of metallic materials and ferrites; tables on prop- 
erties of ferrites produced especially for magnetostrictive pur- 
poses; requirements of ferrites used in ultrasonic transducers 
and in radio equipment. 70 refs. (English summary). 


High Power Effects on Ferrimagnetic Resonance, M.T. 
WEISS. J Applied Physics v 31 n 5 May 1960 p 1778-82. 
Experiments have been performed on single-crystal spheres of 
manganese ferrite at high microwave power levels; variation 
of susceptibility with power level is in good agreement with 
H.SUHL’s recent theoretical treatment of saturation process; 
susceptibility decreases gradually at power levels substantially 
below theoretical critical signal level; at very high power 
levels, various anomalous effects appear. 


Izmerenie kompleksnoi dielektricheskoi pronitsaemosti i 
tenzora magnitnoi pronitsaemosti ferritov v diapazone mil- 
limetrovykh voln, D.I.MASH, V.V.NIKOL’SKII. Zhurnal Tek- 
nicheskoi Fiziki v 29 n 9 Sept 1959 p 1070-3. Measurement 
of complex permittivity and permeance tensor of ferrites in 
mm wave range; results obtained from measurements, by 
resonator method, on three types of ferrite materials. 


K izmereniyu gal’vanomagnitnykh svoistv ferritov, K. 
ZAVETA. Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 106-8; 
see also English translation in Soviet Physics, Solid State 
vy 2n1 July 1960 p 96-8. Measurement of galvanomagnetic 
properties of ferrites; explanation of discrepancy in literature 
concerning temperature dependence of relative change of 
electric resistance of certain ferrites, and on existence of 
certain anomalies near Curie point. 


Low-Temperature Heat Capacities and Thermo-Dynamic 
Properties of Zine Ferrites-II1; Effect of Copper Substitution, 
E.F.WESTRUM, Jr, D.M.GRIMES. Physics & Chem of Solids 
vy 10 n 2-3 July 1959 p 120-5. Heat capacities of annealed 
and quenched samples of Cuo.osZno.90F'e2.0504 were determined 
over range 5-350 K; Neel temperature is same as previously 
reported for similar lithium-substituted Zn ferrite; result dis- 
eussed in terms of sublattice-population and molecular-field 
coefficients. 


Magnetic Ceramics—6, 7, GECONOMOS, T.R.CLEVENGER, 
Jr. Am Cer Soc—J v 42 n 12 Dee 1959 p 628-32, v 43 n 1 
Jan 1960 p 48-52. Pt 6: Evaluation of some methods of 
nickel ferrite formation; extent of nickel ferrite formation, 
as affected by four preparatory techniques, was investigated 
by determining magnetic moment of reacted powder with 
vibrating coil magnetometer; oxide, carbonate, hydroxide, and 
oxalate methods were used; at low temperatures hydroxide 
and oxalate techniques gave greatest yield of ferro-spinel ; 
hydroxide method yielded magnetic material by precipitation. 
Pt 7: Effects of iron oxide particle size on nickel ferrite 
formation; extent of nickel ferrite formation, as influenced 
by particle size distribution, was measured with compensating 
coil magnetometer; using Jander relation for this type of 
reaction, activation energies ranging from 54 to 70 keal were 
computed for increasing particle size; results are compared 
with current procedures for production of ferrite powders. 
Pts 4 and 5 indexed in Engineeing Index 1956 p 592. 


Magnetic Properties of Ferrites with Compensation Point, 
K.P.BELOV, K.M.BOL’SHOVA, T.A.ELKINA, M.A.ZAI- 
TSEVA. Acad Sciences USSR—Bul-Phys Series (English Trans- 
lation) v 22 n 10 1958 p 1272-81. (Columbia Tech Translations, 
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New York, NY). Measurements were carried out on mixed 
ferrites-lithium chromites in annealed and quenched states, 
and after different heat treatments following quenching; data 
is presented for atomic magnetic moments, and for tempera- 
ture dependence of spontaneous magnetization, paramagnetic 
susceptibility and residual magnetization. 


Magnetocrystalline Anisotropy of Cobalt-Substituted Man- 
ganese Ferrite, R.F.PEARSON. Phys Soc—Proc v 74 n 479 
Nov 1959 p 505-12. Measurement of first-order anisotropy con- 
stant by torque methods on substituted manganese ferrite 
crystals containing 1, 2, 4, 6, 8, 10 and 25 mol % cobalt 
ferrite in range 160 to 300 K; contribution to anisotropy was 
linear with cobalt concentration. 


Metallographiec Technique for Ferrites, J.E.HUGHES, S. 
RATCLIFFE. Powder Metallurgy n 5 1960 p 81-4. Technique 
described for rapid preparation of ferrite specimens for 
metallographic examination by means of polytetrafluorethylene 
polishing laps impregnated with diamond. 


O wplywie ezynnikow technologiecznych na parametry magne- 
tyezne ferrytow baru, R.SROCZYNSKI. Archiwum Elektro- 
techniki v 8 n 3 1959 p 499-520. Influence of technological 
factors on magnetic parameters of barium ferrite produced 
from waste raw materials; suitability of thermographic 
methods for investigation of chemical reactions occurring by 
annealing of raw materials or during synthesis of ferrite; 
advantages of preparing mixtures with certain excessive 
amount of carbonate of barium (about 0.5-1%) in relation to 
BaO-6Fe03; effects of regrinding and sintering processes. 
(English summary). 


Phase Equilibria in Ferrite Region of System FeO-MGO- 
Fe203, A.E.PALADINO. Am Cer Soc—J v 43 n 4 Apr 1960 p 
183-91. Phase equilibria were investigated up to 1300 C 
over oxygen-pressure range of 1.0 to 0.01 atm; it was 
found that unique shape of spinel field results in unusual 
magnesium substituted magnetites; lattice constant of spinels 
is dependent on distribution of magnesium ions on A and B 
sites ; in addition, extent of disorder is to large extent composi- 
tion dependent at any given temperature. 


Piezomagnetic Ferrites, C.M. van der BURGT. Electronic 
Technology v 87 n 9 Sept 1960 p 3830-41. Properties and 
potential applications of piezomagnetic ferrites are surveyed; 
use of newly developed nickel-copper-cobalt ferrites as stable, 
efficient, yet inexpensive piezomagnetic transducers in band- 
pass filters and high power ultrasonics is described in detail. 


Pomiary niektorych wlasnosci magnetycznych i dielektry- 
eznych ferrytow magnetyeznie miekkich w pasmie czestotli- 
wosci od 10 Hz do 1000 MHz, A.GORAL. Rozprawy Elektro- 
techniczne v 5 n 4 1959 p 586-631. Measurements of magnetic 
and dielectric properties of soft ferrites within frequency 
band from 10 eps to 1000 Me; relations between primary 
parameters of material ui, w2, Epsiloni, Epsilone and secondary 
magnitudes obtained as result of measurement of impedance 
inserted by sample into measurement circuit in HF weak field; 
measurement technique in frequency function under conditions 
of lack of gyromagnetic effects. 


Rectangular Hysteresis Loop Ferrites with Large Bark- 
hausen Steps, A.P.GREIFER, W.J.CROFT. J Applied Physics 
v 31 n 1 Jan 1960 p 85-8. Rectangular hysteresis loops with 
large vertical discontinuities are found at low temperatures 
in polycrystalline ferrites containing copper; coercivity goes 
through maximum at temperature for step formation; this 
characteristic temperature is function of copper content; 
possible explanation is given. 


Regarding Arbitrary Reversal of Magnetic Polarity of Mn- 
Mg and Ni-Zn Ferrites, V.V.KOBELEV, I.I.NADASHKEVICH. 
Soviet Physics, Solid State v 1 n 7 July 1959 p 1048-8. 
English translation of article indexed in Engineering 1959 p 
746 from Fizika Tverdogo Tela July 1959. 


Scansor, New Multi-Aperture Rectangular-Loop Ferrite De- 
vice, S.DUINKER, B.VAN OMMEN. Solid-State Electronics 
vin 3 July 1960 p 176-82, 2 plates. Experiments with device 
consisting of multi-aperture plate of rectangular-loop ferrite 
material provided with large number of separate output wind- 
ings across which consecutive output pulses can be de- 
veloped by driving plate from one remanence position into 
other by triangularly shaped pulses; various output pulses are 
of rather uniform height but mutually delayed; possible ap- 
plications of scansors as rapid scanning devices and code 
converters. 


Sobre la variacion de la imanacion de las sustancias uniaxicas 
en funcion del campo, V.S.GIRON NUNEZ. Instituto del 
Hierro y del Acero v 12 n 61 July-Sept 1959 p 195-204. Varia- 
tion of magnetization of uniaxial substances in relation to 
magnetic field; experimental technique for determination 
of magnetization by extraction method according to Weiss is 
described and results for barium ferrite given; curve of 
variation of magnetization of polycrystalline uniaxial sub- 
stances as function of magnetic field has been determined by 
graphic method for all values of field. 


Soft Magnetic Materials, E.W.LEB. Advances in Physics v 


8 n 31 July 1959 p 292-348. Arbitrary distinction is made 
between ‘hard’ magnetic materials (coercivity greater than 
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50 H) and ‘soft’ materials (less than 2 H) based on ultimate 
application; soft magnetic materials cover wider range of 
physical properties and magnetic behavior; review of ferrites 
developed since 1953 covers preparation and fabrication, 
methods of investigation, characteristics, permalloy problem, 
magnetic annealing, ferrimagnetism, and frequency dependence 
of magnetic permeability. Over 150 refs. 


Some Observations of Bitter Patterns on Polycrystalline 
‘Square Loop’ Ferrites, and Theoretical Explanation of Loop 
Shape and Pulse Characteristics of Material, J.E.KNOWLES. 
Phys Soc—Proc v 75 n 486 June 1960 p 885-97. Bitter patterns 
on polycrystalline MgMn ferrite show magnetization reversal 
process in single grain; magnetization of grain is postulated 
to lie along [111] direction and to be caused by motion of 
180° walls. 14 refs. 


Structure-Sensitivity of High-Frequency NMR in Powdered 
Antiferromagnetic Mnk2, J.L.DAVIS, G.E.DEVLIN, V.JAC- 
CARINO, A.L.SCHAWLOW. Physics & Chem of Solids v 10 
n 2-3 July 1959 p 106-9. Resonance is absent in powders ob- 
tained by precipitation whether sintered or not; resonance is 
readily observable in powders obtained by finely dividing 
single crystals; successful attempts to modify resonance prop- 
erties by application of large pressures to powdered single 
erystals are described; electron-microscope, X-ray-diffraction, 
and electron-spin-resonance studies also made. 


Studies in Partial Switching of Ferrite Cores, R.H.TAN- 
CRELL, R.E.McMAHON. J Applied Physics v 31 n 5 May 
1960 p 1762-71. Characteristics of MgMn cores in partially 
switched state are investigated; proposed model predicts 
amount of flux switched in any region and relative switching 
speeds of regions; approach is primarily experimental; pos- 
sible applications for digital computers are mentioned. 


Study of Magnetic Properties of Sintered Ferrites, Using 
Single-Crystal Data, F.W.HARRISON, K.HOSELITZ, J.E. 
KNOWLES. Powder Metallurgy n 4 1959 p 90-104. Indication 
of dependence of magnetic properties of polycrystalline 
sintered ferrites on conditions of preparation is given; im- 
portance of using data obtained from measurements on single 
crystals; methods of preparation of ferrite single crystals de- 
seribed; investigation of properties of ferrite with so-called 
“square’”’ hysteresis loop is discussed. 27 refs. 


Synthesis and Magnetic Properties of Ferrites with Rec- 
tangular Hysteresis Loop, L.I.RABKIN, S.A.SOSKIN, B.Sh. 
EPSHTEIN. Acad Sciences USSR—Bul-Phys Series (English 
Translation) v 22 n 10 1958 p 1210-16. (Columbia Tech 
Translations, New York, NY). Influence of dispersing medium, 
sintering atmosphere, cooling rate and chemical composition 
on magnetic properties has been studied; principal parameters 
are given for number of ferrites which have been developed. 


Thermomagnetie Behaviour of Pure Nickel Ferrite, L.F. 
BATES, H.CLOW. Phys Soc—Proec v 75 n 481 pt 1 Jan 1960 
p 17-23. Measurement of small heat changes accompanying 
magnetization of pure nickel ferrite for rod specimen at 
—10 and 18 C; analysis of thermal changes in light of Lilley 
disperse-field theory. Bibliography. 


Wall Effect in Ferrimagnetic Resonance Experiments, W.B. 
NASH, K.J.STANDLEY. Phys Soc—Proce v 76 n 487 July 
1960 p 99-103. Experiments to determine effects of nearby 
conducting surface on shift of applied magnetic field for 
resonance in ferrimagnetic specimens; data for polycrystalline 
nickel ferrite and Mg-Mn ferrite and for yttrium iron garnet. 


X-Ray Study of Ferromagnetic Domains in Cobalt Zine 
Ferrite, K.M.MERZ. J Applied Physics v 31 n 1 Jan 1960 
p 147-54. Double crystal diffractometer and X-ray micrograph 
techniques were used to study ferromagnetic domains in 
cobalt zine ferrite single crystals; theory predicts large 
magnetostriction would cause diffraction peak due to ‘‘d’’ spac- 
ing change and increase in integrated intensity due to strain; 
both effects are observed. 27 refs. 


Films. See Films—Magnetic. 


Irradiation. Irradiation Effects in Magnetic Materials, E.I. 
SALKOVITZ. J of Metals v 12 n 8 Aug 1960 p 622-5. Sensi- 
tivity of materials to pile radiation; experimental results; 
highly sensitive alloys; magnetic annealing theories; it is 
shown that there are magnetic materials which are radiation 
resistant; they do not have exciting magnetic properties and, 
conversely, are stable to most treatments. 


Review of Recent Work at NRL on Irradiation Effects in 
Magnetic Alloys, E.I.SALKOVITZ, A.I.LSCHINDLER. Report 
of NRL Progress June 1960 p 16-24. Materials used in reactor 
structures, ship hulls, space vehicles, electronic devices, ete, 
and with nuclear environment; materials such as silicon iron 
and some ferrites are radiation resistant, others like Perm- 
alloys are grossly affected; in some cases it is possible to 
inhibit damage, also to produce better magnetic materials; 
radiation may be used as tool to study materials in magnetic 
states hitherto unobtained. 


Specimen Preparation. See Magnetic Materials—Ferrites. 
Tape. See also Tape Recorders. 


Anhysteretic Remanence of Magnetic Recording Tapes, E.P. 
WOHLFARTH. Philosophical Mag v 5 n 55 July 1960 p 717-22. 


MAGNETIC MATERIALS—Continued 
Discussion of anhysteretic properties of magnetic tapes, 
utilizing idea of internal demagnetization spectra; data for 
three tape specimens. 

Chemical Analysis of Magnetic Recording Tape, G.V. 
GREEN. Audio Eng Soc—J v 8 n 3 July 1960 p 156-8. Method 
for chemical examination of magnetic recording tapes; tape is 
first extracted with solvents to remove plasticizer and base 
is then separated from binder and magnetic oxide; each of 
components is analyzed, separately, and examples of results 
obtained on number of tapes of German, Russian, and Ameri- 
can manufacture are given. 

Particle Interaction in Magnetic Recording Tapes, J.G. 
WOODWARD, E.DELLATORRE. J Applied Physics v 31 n 1 
Jan 1960 p 56-62. Magnetic properties of tape are described by 
3-dimensional distribution function; d-ec and anhysteretic 
magnetization processes may be described in terms of func- 
tion; function has been measured for two recording tapes; 
particle interaction is shown to be significant factor in bulk 
magnetic properties and recording performance of tapes; 
pertinence to properties of tape coating materials. 


Variation in Orientation Texture of Ultra-Thin Molybdenum 
Permalloy Tape, P.K.KOH, H.A.LEWIS, H.F.GRAFF. Met Soc 
of AIME—Trans v 215 n 6 Dec 1959 p 962-7. Magnetic data 
on hysteresis loop and switching characteristics and {111} pole 
figures were obtained on tapes of six heats in order to cor- 
relate magnetic properties with variation in texture com- 
ponents; intensity of each individual texture component de- 
pends on combined effect of many processing variables; rela- 
tively strong (110) [001] annealed texture component seems 
to associate with highest squareness ratio and lowest coercive 
force of tapes studied. 


Testing. See also Magnetic Measuring Instruments. 


Die Stabilisierungsfeldstaerke der Nachwirkung bei hohen 
Temperaturen in Eisen-Silizium, G.HELLBARDT. Technische 
Mitteilungen Krupp v 18 n 1 Aug 1960 p 25-8. Stabilizing 
field strength of magnetic aftereffect in iron silicon alloys 
at elevated temperatures; measurements by oscillograph at 
above 500 C; for low inductions, results agreed with H.D. 
DIETZE’s theory (see Engineering Index 1959 p 748); non- 
agreement with theory for inductions above 9000 gausses is 
tentatively explained by grain boundary relaxation. 


Effect of Grain Size on Saturation Magnetization of Barium 
Ferrite Powders, K.TORKAR, O.FREDRIKSEN. Powder Metal- 
lurgy n 4 1959 p 105-7. Studies on barium ferrite powder 
showed decrease in saturation magnetization with decreasing 
grain size; this phenomenon had previously been observed in 
iron and magnetic powders and was attributed to existence 
of disturbed layer on individual powder grains (Huettig’s 
surface layer); layer may vary in thickness according to 
manufacturing process used, and degree of disturbance will 
increase with fineness of powders. 


Effects of Ultrahigh Temperature on Magnetic Properties 
of Core Materials, MLPASNAK, R.LUNDSTEN. AIEE—Trans 
v 78 pt 1 (Communication & Electronics) n 46 Jan 1960 p 
1033-8 (discussion) 1038-9; see also abstract in Elec Eng v 
79 n 5 May 1960 p 879. Experimental study of effects of tem- 
perature on magnetic properties of following ferromagnetic 
alloys: Orthonol, 4-79 Mo Permalloy, AEM 4750, L and Z 
Silectron, Transformer A, Audio Transformer A, 11.7 Alfenol, 
15.5 Alfenol, 3 Mo Thermenol, 7-70 Perminvar, and Super- 
mendur ; measurements of d-c and 60 cps magnetic properties 
in temperature range of 24-800 C. Paper 59-1117. 


Magnetische Untersuchungen an binaeren und ternaeren 
kubisch raumzentrierten Phasen des Aluminiums mit den 
Elementen der Eisengruppe, MLHOEHL. Zeit fuer Metallkunde 
v 51 n 2 Feb 1960 p 85-95. Magnetic investigations of binary 
and ternary bee phases of aluminum with elements of iron 
group Ni, Fe, Co, and Ni+ Fe; measurements of susceptibility 
at 66-1000 K; correlation of results with Curie-Weiss law and 
Hume-Rothery value; interpretation in terms of electron 
theory. 27 refs. 


Metoda ferrometryezna  badania wlasnosci materialow 
magnetyeznych. M.NALECZ, B.OSUCHOWSKA. Rozprawy 
Elektrotechnicane v 5 n 2 1959 p 189-210. Ferrometric method 
of testing magnetic properties of ferromagnetic materials ; 
ferrometric systems used at Electrotechnical Laboratory of 
Polish Academy of Sciences, and based on a-c magnetization 
of sample for determination of basic magnetic characteristics 
of material under operating conditions; some results of 
measurements. 32 refs. 


MAGNETIC MEASUREMENTS 


See also Earth—Magnetism; Electric Measuring Instru- 
ments ; Geophysics—Magnetic ; Magnetic Fields; Magnetic Ma- 
terials; Magnetic Measuring Instruments; Magnets; Metals 
Testing—Nondestructive. 


Absolute Method of Measuring Magnetic Susceptibilit é 
THORPE, F.E.SENFTLE, Rev Sei Inciramente «gO nie Now 
1959 p 1006-8. Method of standardization and measurement of 
suseept bility of small samples, which can be applied to most 
techniques based on Faraday method; this can be done without 
recourse to standard sample, by utilizing fact that suscepti- 
bility is function of area under curve of sample displacement 
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vs distance of magnet from sample; error of less than 2 
can be achieved by method described. a 


Anwendungen des Spannungsflaechenbegriffes, W.J.BAER. 
Assn Suisse des Electriciens—Bul v 50 n 14 July 4 1959 
Pp 655-8. Applications for notion of “potential surface’ defi- 
nition of potential time integral, and its relation to induc- 
tion in core of transformer installations; suitability of rec- 
tangular voltages, having particularly low losses, for ferro- 
magnetic measurements. 


Die Messung der Wahrscheinlichkeitsverteilung der Barkhau- 
senspruenge in einem Ferromagnetikum, H.WILDE, H.GIRKE. 
Zeit fuer Angewandte Physik v 11 n 9 Sept 1959 p 339-42. 
Measurement of probability distribution of Barkhausen jumps 
in ferromagnetic; how probable density of Barkhausen jumps 
in Preisach diagram can be deduced, neglecting reversible 
phenomena, from infinite series of secondary hysteresis loops ; 
example of core with normal magnetization loop and of ferrite 
core with Perminvar characteristics. 


Etude de la resonance ferromagnetique dans les materiaux 
conducteurs (bande X: f= 10,000 MHz). Mesures d’echantil- 
lons monocristallins de ferro-silicium, A.S.STRUB. J. de 
Physique et le Radium (Physique Appliquee) v 21 n 3 Mar 
1960 p 43A-51A. Study of ferromagnetic resonance of con- 
ducting materials (X-band: 10,000 Me frequency) ; measure- 
ment of specimens of ferro-silicon monocrystal; X-band micro- 
wave apparatus for measurement of ferromagnetic resonance 
of conducting ferromagnetics is especially adapted for in- 
vestigations on samples with oriented crystal structure. 

Hall and Magnetoresistance Effects and Their Applications, 
R.K.CROOKS. Battelle Tech Rev v 9 n 5 May 1960 p 9-14. 
Basic principles, and materials which are applicable to Hall 
and magnetoresistance devices are reviewed; present and 
potential uses of these phenomena in amplifiers, multipliers, 
instruments for measuring magnetic fields and others, are 
discussed. 

Magnetoresistance of Copper, Silver and Gold, M.G.PRIEST- 
LEY. Philosophical Mag v 5 n 50 Feb 1960 p 111-14. Magneto- 
resistance measurements of Alekseevskii and Gaidukov on 
single crystals of Cu, Ag and Au are shown to be consistent 
with Fermi surfaces based on anomalous skin effect and de 
Haas-van Alphen effect measurements. 27 refs. 


Magnetostatic Modes in Disks and Rods, J.F.DILLON, Jr. 
J Applied Physies v 31 n 9 Sept 1960 p 1605-14. Ferrimagnetic 
resonance experiments performed using disk- and rod-shaped 
samples cut from single crystals of manganese ferrite and of 
yttrium iron garnet; multiplicity of absorption maxima were 
observed which can be identified as magnetostatic modes; 
excitation of different sets of modes by REF magnetic field con- 
figuration of varying symmetries aids in assigning indices to 
modes observed; by far narrowest lines were observed in 
thin disks with steady field normal to plane of disk. 


Measurement of Complex Permeability by Discriminator, 
J.C.ANDERSON. Brit Instn Radio Engrs—J v 20 n 3 Mar 
1960 p 219-23. Modified Foster-Seeley discriminator can be 
used to measure real and imaginary parts of VHF perme- 
ability in ferromagnetic sample; circuit is described and 
theory and design criteria given; results of measurements on 
colloidal nickel in liquid suspension are given. 

Mesure du tenseur de perméabilité des ferrites & 3000 et 
8500 mégacycles par seconde, F.DACHERT. A.SCHMOUCH- 
KOVITCH. J de Physique et le Radium (Physique Appliquée) 
vy 21 n 3 Mar 1960 p 57A-64A. Measurement of permeability 
tensor of ferrites at 300 and 8500 Mc; apparatus measures 
permeability tensor at wavelengths of 3 and 10 cm 3, device 
used at 10 cm is novel; as example, results are given of 
series of measurements on manganese-magnesia ferrites. 


Perturbation Theory of Resonant Cavities, R.A.WALDRON. 
Instn Elec Engrs—Proe v 107 pt C (Monograph n 378) n 12 
Sept 1960 p 272-4. Detailed derivation is given of perturbation 
formula for frequency shift on introducing sample of ferrite 
or dielectric material for purpose of measurement of its char- 
acteristics, into resonant cavity. 


Saturation Magnetostriction of Polycrystals, R.R.BIRSS. 
Phys Soc—Proe v 75 n 481 pt 1 Jan 1960 p 8-16. Derivation 
of relations between single-crystal and polycrystalline satura- 
tion magnetostriction constants for cubic materials of positive 
and negative anisotropies; extension to hexagonal crystals ; 
comparison with experimental values for nickel, iron and 
cobalt. Bibliography 

Surface Effect in Solid Ferromagnetic Bodies Taking Non- 
Linearity into Account, M.A.PANASENKOV. Electric Tech- 
nology USSR v 3 Nov 1959 p 408-24. English translation of 
article indexed in Engineering Index 1959 p 749 from Elek- 
trichestvo v 78 n 9 Sept 1958 p 1-7. 

Use of Polarized Neutrons in Determining Magnetic Scatter- 
ing by Iron and Nickel, R.NATHANS, C.G.SHULL, G. 
SHIRANE, A.ANDRESEN. Physics & Chem of Solids v 10 n 
2/3 July 1959 p 188-46. Polarized neutron-beam technique 
is described and utilized in determining magnetic scattering 
by Fe and Ni; procedures for using polarized beams of mono- 
chromatic neutrons are outlined, and. experimental data 
presented on performance of two polarizing crystals, FesOs 
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and 92 Co-8 Fe alloy; reflectivity of neutrons of different 
polarization states by single crystals of Fe and Ni were 
studied at various scattering angles. 


Units. See Engineering—Units. 
MAGNETIC MEASURING INSTRUMENTS 


See also Flow of Fluids—Measurement; Geophysics—Mag- 
netic; Magnetic Fields—Measurement. 


Appareil électronique de mesure des_ susceptibilités mag- 
nétiques aux basses températures, J.JOUSSOT-DUBIEN. Acad 
des Sciences—Comptes Rendus v 248 n 22 June 1 1959 p 
3165-6. Electronic apparatus for measurement of magnetic 
susceptibility at low temperatures; design of apparatus based 
on measurement of frequency of oscillating circuit; method 
is based on variation of magnetic flow inside of solenoid when 
substance to be investigated is introduced; solenoid is part of 
oscillating circuit; application at temperatures of liquid nitro- 
gen; possible extension to low temperature applications. 


Appareil pour l’etude de la magnetostriction des ferrites, 
P.FENOUILLET, R.MATHIEU. Cables & Transmission v 13 
n 4 Oct 1959 p 240-7. Apparatus for study of magnetostriction 
in ferrites; device for direct display of curve representing 
magnetostriction factor of ring-shaped sample as function of 
intensity of applied magnetic field; peak intensity of applied 
field, which is 50 cps alternating field, can be adjusted to any 
value between 0.2 and 40 oersteds; sensitivity of device allows 
to detect length variations of 0.04 mu; techniques employed 
for reducing shift phenomenon. 


Compensation Magnetometer with Thermostat-Controlled 
Hall Data Transmitter, D.D.VOEIKOV. Instruments & Ex- 
perimental Techniques (English translation of Pribory i Tek- 
hnika Eksperimenta) n 4 July-Aug 1959 p 616-19. Circuit of 
magnetic induction meter based on Hall effect; by means of 
this instrument, solenoid and permanent-magnet fields in 
region of 100-16,000 gauss can be measured with error of 
plus or minus 1.5% +1 gauss. 


Ein einfacher Transistoroszillator zur Beobachtung mag- 
netischer Kernresonanzen, R.KOSFIELD. Zeit fuer Instru- 
mentenkunde v 68 n 5 May 1960 p 114-15. Simple transistor 
oscillator for observation of nuclear magnetic resonance; 
features of transistor autodyne detector; stability and sen- 
sitivity are equal to those of similar assemblies using tubes; 
signal-to-noise ratio is better than 25 db. 


Eine optische Magnetostriktions-Messeinrichtung, R.OCH- 
SENFELD. Zeit fuer Instrumentenkunde v 67 n 9 Sept 1959 
p 241-2. Optical arrangement for magnetostriction measure- 
ment; new method for small specimens makes use of variation 
of length, which changes distance between movable mirror and 
fixed glassplate involving displacement of Haidinger rings; 
shift of rings is proportional to change of length. 


Electronic Fluxmeter, R.R.BIRSS, J.P.FRY. J Sci Instru- 
ments v 37 n 1 Jan 1960 p 31-2. Instrument which possesses 
number of advantages over conventional fluxmeter, has four 
operating ranges and may be used with search coil of high 
resistance; provision is made for self-calibration of both 
sensitivity and linearity of instrument; fluxmeter is suitable 
for operation by non-scientist. 


Equipment for Measuring Magnetostriction in Temperature 
Range of —180 to +440 C, M.YANOVSKII, E.A.SOKOLOVA, 
V.S.GEGIN. Measurement Techniques n 4 Apr 1959 p 274-8 
(English translation of Izmeritel’naya Tekhnika). New type 
of equipment developed in magnetic laboratory of All-Union 
Scientific Research Institute of Metrology; details on magneto- 
metric part which measures magnetization of sample and of 
part for measuring constriction with given magnetization. 


Equipment for Measuring Temperature Coefficient of Perme- 
ability of Powder Cores, T.A.DUNTON. Metal Powder In- 
dustries Federation—Proe 16th Annual Meeting Apr 1960 p 
200-9. Oscillator method enables open magnetic circuit cores 
used in electronic equipment to be tested under typical operat- 
ing conditions; equipment described consists of stable LC 
oscillator, inductor of which is housed in oven; when hot 
air is passed through oven, inductance changes, causing 
change in frequency of oscillator; theory of measurement; in- 
strument is sufficiently stable to permit determination of co- 
efficients of less than 3x10-* C. 


Ferrotracer for Dynamic B-H Loops, M.PASNAK, R.H. 
LUNDSTEN. Elec Mfg v 66 n 3 Sept 1960 p 174-6. Features of 
accurate system with semiconductor switches developed at 
Naval Ordnance Laboratory to obtain dynamic magnetization 
loops of magnetic core materials. 

Frictionless Recording Torque Magnetometer, A.A.ALDEN- 
KAMP, C.P.MARKS, H.ZIJLSTRA. Rev Sci Instruments v 31 
n 5 May 1960 p 544-6. Instrument for measuring magnetic 
anisotropy by recording magnetic torque curves; special 
construction of transducer which converts torque exerted on 
sample into electric signal makes it possible to avoid bearings, 
so that instrument is essentially free of friction; instrument 
is suitable for routine measurements on large numbers of 
samples; maximum sensitivity is 150 dyne em/em deflection 
of recorder stylus. 
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High Speed Magnetooptical Measurements on Film, P.C. 
ARCHIBALD, R.L.CONGER, R.W.SHARP, J.L.TOMLINSON. 
Rev Sci Instruments v 31 n 6 June 1960 p 653-5. Electronic 
strobing magnetooptical apparatus makes it possible to ob- 
serve magnetization reversal process in thin films, with 
reversal taking place in 1 usec; reversal takes place in non- 
uniform manner starting at film edges and imperfections. 


Induction Apparatus for Continuous Measurement of Mag- 
netic Susceptibility, W.A.NORDER. Rev Sci Instruments v 31 
n 8 Aug 1960 p 849-51. In apparatus for measurement of 
paramagnetic susceptibility of metals during exposure _ to 
gases, specifically hydrogen, provision is made for heating 
to 500 GC, and for removal or addition of gas during measure- 
ment; device may be adapted for use at low temperatures. 


Industrial Hysteresigraph Uses D-C Integration, R.R.BOCKE- 
MUEHL, P.W.WOOD. Electronics v 33 n 13 Mar 25 1960 
p 70-1. Practical hysteresigraph is described that provides 
rapid and accurate record of magnetic characteristics of 
materials; circuit simplicity results in low cost, simple opera- 
tion, and good flexibility; vibration isolation of galvanometer 
used in instrument permits application in manufacturing 
plant. 


Instrument for Measuring Magnetic Field Intensity Over 
Wide Range, A.N.SUS, N.N.BOGDANOV. Instruments & Ex- 
perimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 817-19. Instru- 
ment for measurement of constant magnetic fields in range 
from fractions of oe to 10,000 oe; full range is divided into 
four subdivisions :—0-10, 0-100, 0-1000, and 0-10,000 oe; in- 
strument measures average value of field within limits of 5 
sq mm; calibration curves of instrument are linear, with 
accuracy of readings of approximately 1%. 


Low-Temperature R-F Probe for Nuclear Magnetic Res- 
onance, F.E.GEIGER, Jr. Report of NRL Progress Mar 1960 
p 5-7. Probe for work at liquid nitrogen temperatures is 
used with Pound-Knight-Watkins spectrometer and permanent 
magnet with 1-14 in. gap; design represents evolution of low 
temperature probe by T.J.ROWLAND; details of construction 
especially useful for 1-Me to 7-Me range and metal powder 
samples suspended in oil; design of RF shields to obtain high 
Q for RF sample coil is considered. 


Magnetic Measurements, J.K.CHOUDHURY, P.C.SEN. Elec- 
tronic & Radio Engr v 36 n 11 Nov 1959 p 422-6. Bridged-T 
network can be conveniently adapted for magnetic measure- 
ments under various conditions of excitation in core, over 
wide range of frequencies; modified circuit is developed for 
measurements of incremental core loss and permeability with 
superposed direct and alternating flux in core; advantages of 
bridged-T network over prevalent bridge arrangements used 
for magnetic measurements. 


Magnetic Measurements in Space, D.MANSIR. Electronics 
v 33 n 32 Aug 5 1960 p 47-51. Proton precessional magneto- 
meter used in Vanguard III satellite to make magnetic meas- 
urements in space is described; optically pumped alkali vapor 
magneto-meter which overcomes certain shortcomings in 
proton precessional magnetometer is also described. 


Magnetic Probes of High Frequency Response, S.E.SEGRE, 
J.E.ALLEN. J Sci Instruments v 37 n 10 Oct 1960 p 369-71. 
Probes, for measurement of magnetic field distribution in 
fast pulsed discharges, have attenuation flat (to within 1%) 
up to 20 Me; criterion for optimum value of impedance of 
recording circuit. 

Magnetic Susceptibility Balance Using Null Technique, J.R. 
SINGER. Rev Sci Instruments v 30 n 12 Dec 1959 p 1128-4. 
Very sensitive balance has characteristic of providing null 
reading over all field strengths whenever sample is purely 
paramagnetic; balance is used mainly for single crystal meas- 
urements of susceptibility at high and low temperatures; any 
ferromagnetic impurity shows null deviation as magnetic 
field strength is altered. 


Simple Null-Indicating Saturable-Core Magnetometer for 
Detection of Static Magnetic Fields, E.P.McCURLEY, C. 
BLAKE. Rev Sci Instruments v 31 n 4 Apr 1960 p 440-3. Com- 
pletely self-contained unit requires no associated equipment 
other than VTVM or oscilloscope for monitoring output; de- 
vice is useful for detecting static magnetic fields of order of 
0.1 millioersted; it was built to enable establishment of near 
zero magnetic field over limited yolume by means of pairs 
of Helmholtz coils. 


Simple Transducer Type Magnetic Balance, R.C.VICKERY, 
W.C.SEXTON. Rev Sci Instruments v 31 n 6 June 1960 p 
647-9. Modified Sucksmith balance for determining magnetic 
susceptibilities and moments, in which displacement trans- 
ducer, linked to flat spiral spring, replaces conventional opti- 
cal system; voltage output from transducer may be metered 
or read by oscillograph; furnace-cryostat assembly associated 
with balance head. 


Some Uses for Precision Magnetic Field Meter, R.A.BETZ. 
Nondestructive Testing v 18 n 2 Mar-Apr 1960 p 124-6. 
Details of inspection problems encountered at Bettis Plant 
of Westinghouse Electric Corp, Pittsburgh, during inspection 
of nuclear core components; one is location of steel spacer 
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material remaining in long, thin subassembly channels, other 
is measurement of wall thickness at edges of these channels ; 
problems were solved by use of Oerstedmeter, which is instru- 
ment originally intended for measurement of weak magnetic 
fields; features and electrical circuit; block diagram. 


Stabilized Torque Magnetometer, W.F.ARCHENHOLD, TNR OR 
BROWN, J.E.THOMPSON. J Sci Instruments v 36 n 12 Dec 
1959 p 505-6. Improved instrument enables measurements of 
torque to be made with high precision and under conditions 
of complete stability ; specimen torque is balanced by means of 
electric current passing through coil of moving meter move- 
ment, which replaces normal torsion head and wire; small 
permanent magnet is mounted on extended movement pointer, 
so that one pole is capable of restricted motion in field of 
two opposing current carrying coils, which provide necessary 
stability. 

Stoerfeldmessgeraet, H.WIECHMANN. Hochfrequenztechnik 
u Blektroakustik v 68 n 6 June 1960 p 217-21. Stray field 
measuring device; accessory to commercial tube voltmeter, 
permitting measurement of magnetic fields of 50-2500 cps. 


Susceptibility Servo-Balance for Measurements on Metals 
of Extremely Low Resistivities, F.T.HEDGCOCK, W.B.MUIR. 
Rey Sci Instruments v 31 n 4 Apr 1960 p 390-4. Instrument 
for susceptibility measurements on weakly magnetic high- 
purity metals, taking into account effect due to strong in- 
duced eddy currents; system consists of sensitive electro- 
dynamic balance which is operated as a null instrument by 
allowing it to form part of servomechanical network ; 
changes of 10-9 emu/g may be detected in susceptibility of 
samples having electrical resistances less than 10-9 ohm ecm. 


Tensiometro Magnetico e sua realizzazione, R.BELLASIO. 
Elettrotecnica v 46 n 12 Dee 10 1959 p 846-52. Magnetic 
tensiometer and its realization; definition of ‘“‘tensionmeter”’ ; 
instrument to measure magnetic tension between two points 
of magnetic field; principle for calculation of sensitive sole- 
noid; determination of ‘“‘tensiometric’’ constant of ballistic 
galvanometer; application for open and closed magnetic 
circuit. 

TIM: Brushless Generating Magnetometer, C.W.Mc- 
CUTCHEN. J Sci Instruments v 386 n 11 Nov 1959 p 471-4. 
Air-driven generating magnetometer uses inductive output to 
avoid brushes and slip rings; resulting mechanical simplicity 
allows TIM turbo-inductor magnetometer to be made very 
small, while high rotational speed, makes it quite sensitive; 
it is most suitable for measuring static or very nearly static 
magnetic fields; output is a-f signal, and accuracy depends 
chiefly on how accurately amplitude and frequency of signal 
are measured. 

Ueber einen Messplatz zur Bestimmung des Permea- 
bilitaetstensors und der Dielektrizitaetskonstanten von Fer- 
riten bei 38000 MHz, W.NOWAK. Hochfrequenztechnik u 
Elektroakustik v 69 n 3 June 1960 p 83-94. Measuring system 
for determination of permeability tensor and dielectric con- 
stant of ferrites at 3000 Mc; apparatus consists of circularly 
polarized resonator coupled at end faces to rectangular wave- 
guide and placed in center of forced air cooled electro- 
magnet; experimental results obtained with ferrite sphere 
lowered into resonator through coupling holes. 20 refs. 


Vector Field Proton Magnetometer for IGY Satellite 
Ground Stations, I.R.SHAPIRO, J.D.STOLARIK, J.P.HEPP- 
NER. NASA—Tech Note D-358 Oct 1960 12 p. Application 
of homogeneous-bias fields to proton precessional magneto- 
meter allows measurement of vector field by measuring ab- 
solute scalar field, declination, and inclination variations; 
paper describes vector proton magnetometer that has been 
in operation at nine minitrack stations since spring 1958. 

Airborne. See Geophysics—Magnetic. 
MAGNETIC TAPE. See Magnetic Materials—Tape. 
MAGNETIC TAPE MACHINING. See Machine Tools—Control. 


MAGNETIC TAPE RECORDING. See Computers—Accessories ; 
Orage She Storage; Instruments—Recording ; Tape Re- 
corders. 


MAGNETISM 


See also Earth—Magnetism; Gravitation; Liquids—Mag- 
netic Properties; Magnetic Fields; Magnetic Materials; Metals 
and Alloys—Forming; Physics. 


Effet Overhauser et double effet dans les fluides absorbés 
sur le charbon, M.JACUBOWICZ, J.UEBERSFELD. Acad 
des Sciences—Comptes Rendus v 249 n 25 Dee 21 1959 p 2748-5. 
Overhauser effect and double effect in fluids adsorbed on 
coal; study of double resonance of coal immersed in benzene 
as function of temperature of coal preparation; it is observed 
that carbonization under temperature of transition (600 C) 


gives Overhauser effect ; at higher temperature of preparation 
double effect” is observed. 


Elektromagnitnoe vzaimodeistvie v teorii Geizenberga Wie 
GRANOVSKH. Zhurnal Eksperimental’noi i Teovaitehantol 
Fiziki v.37 n 2 Aug 1959 p 442-51. Electromagnetic inter- 
action in Heisenberg’s theory; discussion of long range 
nucleon interaction, on basis of nonlinear Lagrangian of 
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general form; demonstration of existence of forces possessing 
Coulomb dependence on distance and fine structure constant 
of 1/138; causes of absence of electromagnetic forces in 
vector, tensor, and axial theories; deviations from Coulomb 
law and their effect of renormalization of charge. 


Gyromagnetic Ratios of Fe and Ni, G.G.SCOTT. Phys Rev 
vy 119 n 1 July 1 1960 p 84-5. Previously published decrease 
in values of g’ for weakly magnetized Fe and Ni specimens 
were due to systematic error in magnetic moment measure- 
ment; recent values are 1.919 plus or minus 0.002 for Fe and 
1.835 plus or minus 0.002 for Ni. 


High-Temperature Magnetic Susceptibility of Sintered 
aMns, J.J.BANEWICZ, R.F.HEIDELBERG, R.LINDSAY. 
Phys Rev v 117 n 3 Feb 1 1960 p 736-7. Measurement by 
Faraday method of magnetic susceptibility of sintered aMnS 
in range 300 to 1244 K; calculation of Weiss-Curie constants 
for MnS; high-temperature constants for 4 manganese 
chalkogenides. 


Kopplungen zwischen Barkhausen-Spruengen als Folge mag- 
netischer Nachwirkung, H.BITTEL, I.WESTERBOER. An- 
nalen der Physik v 4 n 1-5 1959 p 203-15. Couplings between 
Barkhausen jumps as result of magnetic after effect; special 
technique of recording Barkhausen pulses showing  pro- 
nounced coupling and resulting in appearance of separate 
pulse groups, number and incidence of which are almost 
independent from exterior field behavior; role of magnetic 
aftereffect. 


Kvantovaya teoriya prostranstvennoi dispersii elektricheskoi 
i magnitnoi vospriimchivostei, O.V.KONSTANTINOY, V.I. 
PEREL. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 
387 n 3 Sept 1959 p 786-92. Quantum theory of space disper- 
sion of electric and magnetic susceptibilities; general ex- 
pression for such susceptibilities; it is shown that electro- 
magnetic phenomena in homogeneous medium can be described 
by conductivity dependent on frequency and wave vector, and 
by magnetic susceptibility which depends only on wave vector; 
universal relation is derived between conductivity and mag- 
netic susceptiiblity. 


Magnetic Coupling in Crystalline Compounds. Phenome- 
nological Theory of Magnetism in 3d Metals, E.O.WOLLAN. 
Phys Rev v 117 n 2 Jan 15 1960 p 387-401. Indirect coupling 
processes in crystalline compounds discussed in terms of 
properties of orbitals resulting from splitting of d levels by 
crystalline field; magnetic coupling properties of 3d metals and 
their alloys are treated similarly in terms of occupation and 
energy splitting of d orbitals. 


O vliyanii kogerentnogo magnitnogo dipol’nogo izlucheniya 
na magnitnyi rezonans, G.V.SKROTSKII, A.A.KOKIN. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 37 n 3 
Sept 1959 p 802-4. Effect of radiation coherent magnetic 
field on magnetic resonance; computation of corrections to 
relaxation time due to effect of radiation field, taking into 
account effect of resonator on nature of observed phenomenon. 


On Expressions of Magnetic Hysteresis Characteristics, S. 
OHTERU. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 46 Feb 1960 p 1809-15. How equivalent circuit of very 
close approximation for magnetic hysteresis characteristics 
can be constructed with electric circuit containing irreversible 
switches, and behavior of circuit expressed mathematically by 
boundary value problems of partial differential equations of 
second order. Paper 59-1188. 


Quantum Theory of Transverse Galvano-Magnetic Phe- 
nomena, E.N.ADAMS, T.D.HOLSTEIN. Physics & Chem 
of Solids v 10 n 4 Aug 1959 p 254-76. Quantum theory of 
electrical conduction in crossed electric and magnetic fields is 
given for limit of very weak scattering; density matrix 
formulation of problem used, and arbitrary scattering mechan- 
ism are considered; formulas given for resistivity in quantum 
limit for both longitudinal and transverse orientations of elec- 
tric field, for degenerate and non-degenerate statistics, and 
for several different scattering mechanisms. 


Reduction in Coercive Force Caused by Certain Type of 
Imperfection, A-AHARONI. Phys Rev v 119 n 1 July 1 1960 
p.127-31. Discussion of one-dimensional model as first ap- 
proach to study of dependence of coercive force on imperfec- 
tions in materials having high magnetocrystalline anisotropy. 


Statistical Mechanical Theory of Random Ferromagnetic 
System, R.BROUT. Phys Rev v 115 n 4 Aug 15 1959 p 
824-35. Study of ferromagnetic systems in which ions are 
randomly dispersed in nonmagnetic matrix; rigorous expan- 
sion of mean free energy averaged over random sites in such 
systems; discussion of antiferromagnetic analog. 


Susceptibility of Superconducting Spheres, R.W.MAY, M.R. 
SCHAFROTH. Phys Soe—Proc v 74 n 476 pt 2 Aug 1959 
p 153-60. Expression for derived magnetic susceptibility of 
sphere in homogeneous applied field, assuming quite general 
linear relation between magnetization M and induction B 
inside sphere; expression of interest in analyzing experi- 
mental results on fine-grained colloidal suspensions of super- 
conductors. 


MAGNETISM—Continued 


Ueber den vom magnetischen Feld eines geraden Leiters 
herruehrenden Fluss durch eine beliebige Flaeche, H.H. 
WOLFF. Archiv fuer Elektrotechnik v 44 n 6 1959 p 373-85. 
Flux, originating in magnetic field of straight conductors, 
through arbitrary plane, particularly through finite polygons 
parallel to conductor; determination of flux as effected by 
different variables; equations for special cases; curves for 
various parameters. 


Variational Principle for Transport Phenomena, G.E. 
TAUBER. Franklin Inst—J v 268 n 3 Sept 1959 p 175-221. 
Role of variational principle in transport theory and applica- 
tion to calculation of transport coefficients; variational 
principle for inter-band scattering derived, and generalized 
by introduction of external magnetic field and lattice vibra- 
tions, leading to most general variational principle including 
interband scattering, in addition to external magnetic field 
and lattice vibrations, or any combination. 


MAGNETITE. See Coke Manufacture; Iron Deposits; Iron Ore 
Reduction; Iron Ore Treatment; Magnetic Materials. 


MAGNETIZATION. See Magnetic Materials; Magnetism. 
MAGNETOHYDRODYNAMICS 


See also Aerodynamics—Magnetohydrodynamics; Electric 
Circuit Breakers; Electricity—Direct Conversion; Ionosphere; 
Meteorology; Plasmas; Shock Waves; Waveguides. 


Bibliography on Plasma Physics and Magnetohydrody- 
namics; Their Applications to Controlled Thermonuclear Re- 
actions, J.D.RAMER, Compiler, Univ of Maryland—Eng and 
Phys Sciences Library, College Park, Md, 1959, 105 p, $3.00. 
1707 references from world literature covers period from 1937 
to 1959; author index. 


Characteristic System for Three-dimensional, Steady, Isen- 
tropic, Compressible, Hydromagnetic Flows, N.COBURN, 
R.S.B.ONG. J Mathematics & Mechanics v 9 n 5 Sept 1960 
p 715-32. Partial differential equation for characteristic mani- 
folds in hydromagnetie flows derived by K.O.FRIEDRICHS 
and H.KRANZER (A.E.C. Res and Development Report, NYO- 
6486 July 1958 p 11) is studied in order to determine prop- 
erties of normals to characteristic surfaces in steady three- 
dimensional case; results are used to determine characteristic 
system for steady, three-dimensional, compressible, isentropic 
hydromagnetic flows. 


Compression Waves in Plasma in Static Magnetic Field, N. 
ANDERSON. Phys Soc—Proc v 75 n 486 June 1960 p 905-12. 
Discussion of propagation of low amplitude compression waves 
through plasma in static magnetie field for general case, 
including thermal velocity distribution; waves are shown to 
be undamped. 


Decay of Magnetohydrodynamic Turbulence, P.H.ROBERTS, 
T.TATSUMI. J Mathematics & Mechanics v 9 n 5 Sept 1960 
p 697-713. Equations governing kinetic and magnetic energy 
spectrum functions in isotropic hydromagnetie turbulence are 
derived from Navier-Stokes equation and equation of motional 
induction; role of correlation between kinetic and magnetic 
fields is discussed; decay of state in which energy is initially 
divided among eddies of particular size is studied and asymp- 
totic ratio of magnetic to kinetic energy is calculated for 
small Reynolds numbers. 21 refs. 


Effect of Viscosity on Stability of Incompressible Magneto- 
hydrodynamic Systems, A.HARE. Philosophical Mag v 4 n 48 
Dee 1959 p 1305-10. Derivation of variational principle for 
use in discussion of stability of incompressible magneto- 
hydrodynamic systems in absence of viscosity; application to 
determination of viscosity and ohmic dissipation. 


Engineering Aspects of Magnetohydrodynamics, G.W.SUT- 
TON. Physics Today v 13 n 6 June 1960 p 36-9. Conference 
report of AIEE symposium at University of Pennsylvania ; 
measurements and communications in plasmas, techniques of 
power conversion, progress in methods of obtaining fusion 
power, and theory of application of magnetohydrodynamics to 
space vehicles. 


Exact Solution of Magnetohydrodynamic Equations, W.E. 
WILLIAMS. J Fluid Mechanics v 8 pt 3 July 1960 p 452-64. 
Exact one-dimensional solutions are considered for incom- 
pressible fluid; it is shown that one class of plane wave 
solutions is also class of solutions of general equations; 
similar result is established for horizontally stratified fluid; 
when viscosity is equal to magnetic diffusivity, exact solution 
is obtained for magnetohydrodynamic Rayleigh problem for 
semi-infinite plate; from this case, first order solution for 
small viscosity and diffusivity may be deduced. 


Experimental Study of Alfvén-Wave Properties, J.M.WIL- 
COX, F.I.LBOLEY, A.W.De SILVA. Physics of Fluids v 3 n 1 
Jan-Feb 1960 p 15-19. Alfvén hydromagnetie waves are propa- 
gated through cylindrical plasma; wave velocity, attenuation, 
impedance, and energy transfer are studied; theoretical equa- 
tions predict correctly functional dependence of velocity and 
attenuation, and from these quantities accurate measurements 
of plasma density and temperature can be obtained. 


Flow of Electrically Conducting Fluid Past Porous Flat 
Plate in Presence of Transverse Magnetic Field, A.S.GUPTA. 
Zeit fuer angewandte Mathematik u Physik v 11 n 1 Jan 
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25 1960 p 43-50. Exact solution has been obtained for modified 
Navier-Stokes and Maxwell equations, under usual magneto- 
hydrodynamic assumptions, for case where plate is subjected 
to either suction or injection; equation of heat transfer 
including viscous and Poule dissipation has been integrated 
and rate of heat transfer calculated. 


Flow of Incompressible Fluid in Hydromagnetie Capacitor, 
C.C.CHANG, T.S.LUNDGREN. Physics of Fluids v2 n 
Nov-Dee 1959 p 627-32. Incompressible electrically conducting 
fluid contained in torus of rectangular cross section; uniform 
magnetic field maintained along polar axis of tube; radial 
electric field suddenly applied, causing fluid to flow through 
tube; time required to reach steady state, resistance and 
capacitance are calculated, and equivalent electrical circuit 
given. 

Flow Problems in Magnetohydrodynamics, M.D.LADIZHEN- 
SKII. Applied Mathematics & Mechanics v 23 n 2 1959 p 
419-27. English translation of article indexed in Engineering 
Index 1959 p 752 from Prilkadnaya Matematika i Mekhanika 
March-Apr 1959. 


Giperzvukovoe obtekanie tel vy magnitnoi gidrodinamike, 
M.D.LADYZHINSKII. Prikladnaya Matematika i Mekhanika 
v 23 n 6 Noy-Dee 1959 p 993-1005; see also English transla- 
tion in Applied Mathematics & Mechanics v 23 n 6 1959 p 
1427-43. Hypersonic flow past body in magnetohydrodynamics ; 
flow about body from within which magnetic field is excited, 
acting on gas that becomes electrically conducting as result 
of thermal ionization occurring on transition across strong 
shock wave ahead of body; detailed study of effect of strong 
imposed magnetic field on general flow picture. 


Heat Transfer by Laminary Flow Between Parallel Plates 
Under Action of Transverse Magnetic Field, S.D.NIGAM, S.N. 
SINGH. Quarterly J Mechanics & Applied Mathematics v 13 
pt 1 Feb 1960 p 85-97. Solutions of energy equation of mag- 
netohydrodynamics are obtained corresponding to Hartmann’s 
velocity profile for forced flow between two infinite parallel 
plates; mean mixed temperature and local total Nusselt num- 
bers are tabulated and compared with corresponding values 
for problem in which magnetic field is absent and fluid is 
electrically nonconducting. 


Heat-Transfer Near Stagnation Point of Body of Revolu- 
tion in Presence of Magnetic Field, R.X.MEYER. Zeit fuer 
Angewandte Mathematik u Physik v 11 n 2 Mar 25 1960 p 
127-46. Solutions of J.L.NEURINGER and W.McILROY for 
steady, laminar stagnation point of flow of electrically con- 
ducting fluid is extended to case of rotation symmetry of 
magnetic field; boundary conditions are reformulated and 
solutions are obtained in form of numerically integrable dif- 
ferential equations; in most cases, boundary layer approxi- 
mation can be obtained. 


Heat Transport by Convection in Presence of Impressed 
Magnetic Field, Y.NAKAGAWA. Physies of Fluids v 3 n 1 
Jan-Feb 1960 p 87-93. Effect of impressed magnetic field on 
heat transport by convection, which arises from instability 
in layer of electrically conducting fluid, bounded between two 
constant temperature surfaces; it is shown that such field 
reduces amount of heat transported by convection, and that 
when strength of magnetic field is increased, such reduction 
becomes proportional to depth of layer. 


Hydromagnetic Waves in Compressible Fluid Conductor, J. 
CARSTOIU. Nat Acad Sciences—Proc v 46 n 1 Jan 1960 
p 181-6. Alfvén has demonstrated possibility of propagation 
of velocity field and magnetic field along lines of force of 
undisturbed magnetic field, in opposite directions, where 
permeability and density of medium is assumed to be in- 
compressible; theory does not apply to compressible medium 
conductor; problem considered from point of view of vorticity 
and current density; in case of compressible medium, com- 
ponents of vorticity and current density, in direction of field 
only, can be propagated in Alfvén’s manner. 


Impact of Argus Experiment on Hydromagnetic-Wave Re- 
search, H.A.BOMKE. IRE—Trans on Military Electronics v 
MIL-4 n 2-3 Apr-July 1960 p 120-2. Argus series of high 
altitude nuclear explosions provided means for studying 
hydromagnetic-wave effects under known and _ controllable 
conditions; analysis of world-wide hydromagnetic-wave effects 
led to discovery of duct-like mechanism for propagation of 
hydromagnetic waves at altitudes between 2000 and 3000 km. 


Instability of Certain Electrohydrodynamie Systems, O.M. 
STUETZER. Physics of Fluids v 2 n 6 Nov-Dec 1959 p 
642-8. Production of ion drag pressure under dynamic condi- 
tions, i.e., with carrier medium in motion, theoretically in- 
vestigated; it is shown that for constant applied voltage 
pressure increases with increasing velocity of carrier fluid; 
this can lead to instability of system which is theoretically 
discussed and experimentally demonstrated. 


Issledovanie statsionarnykh poverkhnostei razryva so skach- 
kom provodimosti gaza v elektromagnitnom pole, G.A.LYUBI- 
MOV. Akademiya Nauk SSSR, Izvestiya, Otdelenie Tekh- 
nicheskikh Nauk, Medhanika i Mashinostroenie n 4 July-Aug 
1959 p 9-15; see also English translation in ARS J v 80 n 4 
Apr 1960 p 416-20. Investigation of stationary discontinuity 


MAGNETOHYDRODYNAMICS—Continued 


surface in an electromagnetic field with gas conductivity 
jump; mathematical expression for interaction of electromag- 
netic field and gas flow treated as adiabatic explosion wave; 
construction of curves of field discontinuity in plane of adia- 
batie explosion. 


K magnitnoi gidrodinamike slabo provodyashchikh zhid- 
kostei, S.I.LBRAGINSKII. Zhurnal Eksperimental’noi i Teoreti- 
cheskoi Fiziki v 37 n 11 Nov 1959 p 1417-30. Magneto- 
hydrodynamics of conducting fluids; approximate form of 
magnetohydrodynamie equations has been derived for fluid 
possessing small electrical conductivity and located in external 
magnetie field; some characteristic problems are considered 
which deseribe physical nature of behavior of such fluids in 
strong magnetic field. 


Magnetohydrodynamie Effects Upon Heat Transfer for 
Laminar Flow Across Flat Plate, R.D.CESS. ASME—Trans— 
J Heat Transfer v 82 Ser C n 2 May 1960 p 87-93. Forced 
convection heat transfer for laminar flow of electrically con- 
ducting fluids across flat plate is considered for magnetic 
field of constant inductance acting normal to free stream 
velocity and fixed relative to plate; boundary condition on 
surface of plate is taken to either constant temperature of 
constant heat flux; investigation extends certain of V.J. 
ROSSOW’s results. Paper n 59-HT-14. 


Magnetohydrodynamie Flow of Viscous Fluid Past Sphere, 
R.Van BLERKOM. J Fluid Mechanies v 8 pt 8 July 1960 
p 432-41. Flow of viscous incompressible electrically conduc- 
ting fluid past sphere is studied; uniform ambient flow field 
is colinear with ambient uniform magnetic field; force exerted 
on sphere is computed for various conductivities and Reynolds 
numbers; of particular interest is distinction in behavior be- 
tween flow with ambient particle speed greater than ambient 
Alfven speed and that with particle speed less than Alfven 
speed. 


Magnetohydrodynamie Flow Past Flat Plate, H.P.GREEN- 
SPAN, G.F.CARRIER. J Fluid Mechanics v 6 pt 1 July 1959 
p 77-96. Uniform steady flow of incompressible, viscous, 
electrically conducting fluid distorted by presence of sym- 
metrically oriented semi-infinite flat plate; ambient magnetic 
field is coincident with ambient velocity field; description of 
resulting fields depends on physical coordinates measured in 
units of Reynolds number and on two parameters. 


Magnetohydrodynamie Generation of DC Electrical Power, 
G.W.SUTTON. Direct Current v 5 n 1 June 1960 p 25-8. Dis- 
eussion of recent experiments, particularly those conducted 
by General Electric Co, demonstrating technical feasibility 
of magnetohydrodynamiec power generation. 


Magnetohydrodynamic Power Generation Using Nuclear 
Fuel, R.J.ROSA. IRE Int Convention Ree v 8 pt 9 (Instru- 
mentation, etc) 1960 p 72-8. Overall performance characteris- 
tics of magnetohydrodynamiec generators are presented as func- 
tion of electrical properties of gases; magnetohydrodynamic 
power plant cycles are discussed, and cycle designed for use 
with nuclear reactor is described; although magnetohydro- 
dynamic generator possesses very high efficiency, it is suitable 
only for production of power on large scale. 


Magnetohydrodynamic Waves in Wave Guides, R.GAJEW- 
SKI. Physies of Fluids v 2 n 6 Nov-Dec 1959 p 633-41. Propa- 
gation of magnetohydrodynamie waves investigated in fluid 
bounded by cylindrical surface of constant, but not necessarily 
circular cross section; fluid is assumed nonviscous and per- 
fectly conducting with constant magnetic field applied parallel 
to walls of cylinder; it is shown that many types of waves 
can propagate in such wave guide; when applied frequency is 
too low, damping of certain modes appears for some waves; 
cut-off frequencies are slightly higher than corresponding cut- 
off frequencies for acoustic waveguide. 


Magnetohydrodynamics, B.STEGINSKY. Battelle Tech Rev 
v 9 n 2 Feb 1960 p 3-9. Magnetohydrodynamics, newly practi- 
eal facet of compressible fluid flow, offers possible solutions 
to problems associated with control of thermonuclear reaction, 
propulsion of space vehicles, and hypersonic aerodynamics ; 
fundamental mechanisms involved are reviewed, and possible 
methods for utilizing new knowledge discussed. 


Magnetohydrodynamics—Future Power Process? P.SP 
A.KANTROWITZ. Power v 103 n 11 Nov 1959 p 62-5. Kea 
Everett Research Laboratory, after more than 8 yr of investi- 
gation of behavior of high temperature gases in shock tubes, 
has proposed that electric energy can be generated by passing 
high temperature-high velocity gas stream through strong 
magnetic field; review of specific preliminary design for coal 
burning MHD plant; schematic diagram of proposed power 
plant cycle. 


Magnetohydrodynamics—Survey of Literature O.K.MA- 
WARDIL Applied Mechanics Reviews v 12 n 7 July 1959 
p 443-6. Processes concerned with manner in which magnetic 
fields interact with electrically conducting fluids; review of 
fundamental pone etons covering magnetohydrodynamic 
waves, magnetohydrostatics, hydromagnetie instabiliti 
hydromagnetie shocks. 58 refs.  RCLREY 


O dvizhenii provodyashchego porsh i i * 
dinamicheskoi srede, LA.AKHIEZER, RV.POLOVIN, Zool 
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Eksperimental’noi i Teoreticheskoi Fiziki v 38 n 2 Feb 1960 
p 529-33. Motion of conducting piston in magnetohydrody- 
namical medium; types of waves excited in hydromagnetic 
medium by uniformly moving conducting plane (piston) are 
investigated ; question about resolution of initial discontinuity 
is discussed. 


On Flow of Conducting Fluid Past Magnetized Sphere, 
G.S.S.LUDFORD, J.D.MURRAY. J Field Mechanics v 7 pt 4 
Apr 1960 p 516-28. Investigation of steady flow of incom- 
pressible, inviscid fluid past sphere of arbitrary conductivity 
which has arbitrary, axially symmetric, magnetic distribu- 
tion; results are described for general distribution and are 
evaluated explicitly for dipole located at center; formation of 
wakes of vorticity and magnetic intensity, and drag effects, 
are investigated. 


On Motion of Charged Particle in Almost Homogeneous 
Magnetic Field, L.J.F.BROER, L.Van WIJNGAAARDEN. Ap- 
plied Sci Research (Sec B) v 8 n 8 1960 p 159-76. Motion of 
particle in slowly varying homogeneous field is studied; 
expansion given for dominating spiralling part of motion; 
it is found that center of this motion drifts slowly; calcula- 
tion of drift amounts to determination of reflection in 
equivalent wave propagation problem; motion in constant, 
nearly homogeneous fields also treated, partly using same 
method; it is shown that first approximation reproduces 
results given by H.ALFVEN and L.SPITZER. 


On Motion of Non-Conducting Body Through Perfectly Con- 
ducting Fluid, K.STEWARTSON. J Fluid Mechanies v 8 pt 1 
May 1960 p 82-96. Motion of bodies in direction parallel to 
applied magnetic field and through perfectly conducting 
fluid is considered; properties of ultimate flow have been 
found assuming small perturbations and applied to motion of 
thin aerofoils; consistent results are found only for case of 
large field. 

On Rayleigh’s Problem in Magnetohydrodynamiecs, V.J. 
ROSSOW. Physics of Fluids v 3 n 3 May-June 1960 p 395-8. 
Comparison is made of three flow fields that may be de- 
scribed as Rayleigh’s problem and differ only in state of 
motion of magnetic field; deviation of approximate expressions 
for velocity from more exact relations are obtained when 
ratio of viscous and magnetic Reynolds numbers is unity. 


On Singular Surface in Hydromagnetics, C.N.KAUL. Ap- 
plied Sci Research Sec A v 9 n 6 1960 p 437-49. By applying 
compatibility conditions of Thomas for surfaces of discon- 
tinuity in continuum mechanics, singular surfaces of first and 
second order which may occur in theory of hydromagnetics 
are discussed; it is shown that first order singular surfaces 
are of two types, Alfven waves and contact type of discon- 
tinuities. 

On Steady Axially Symmetric Solutions of Idealized Hydro- 
magnetic Equation for Compressible Gas in Which There is 
no Diffusion of Vorticity, Heat, or Current, T.V.DAVIES. 
Quarterly J Mechanics & Applied Mathematics v 13 Pt 2 May 
1960 p 169-83. It is shown that Bernoulli equation exists con- 
taining terms which depend upon magnetic field; extended 
vorticity equation is derived which shows that there exist 
stream surfaces within gas at which magnetic field and 
velocity field have infinities and at which velocity and mag- 
netic intensity vectors tend to become parallel; example of 
helical flow field is discussed. 


Oscillating Plate Problem in Magnetohydrodynamics, W.lI. 
AXFORD. J Fluid Mechanics v 8 pt 1 May 1960 p 97-102. 
Problem is investigated for case of incompressible, elec- 
trically conducting fiuid in presence of magnetic field; bound- 
ary conditions are examined in detail; solution is found with 
aid of suitable approximations; motion of fluid is shown to 
consist mainly of magnetohydrodynamic waves, but there is 
also viscous boundary layer in which solution agrees with 
that given by other writers. 


Power from Ionized Fluids, P.SLEIGHT. Compressed Air 
Mag v 65 n 3 Mar 1960 p 20-2. Principles of magnetohydro- 
dynamics (MHD); ionized gas becomes electrical conductor 
and generates electricity when passed through magnetic field ; 
in production of electricity, MHD generator substitutes high 
temperature ionized gas for armature; ionization needs 3000 
to -5000 F temperature; ionization by coal-cycle in coal burn- 
ing plant; use of nuclear reactor for heating and ionization 
of gases; possibilities of commercial MHD power generation. 


Propagation of Small Amplitude Magnetohydrodynamic 
Waves, W.E.WILLIAMS. Quarterly J Mechanics & Applied 
Mathematics v 13 pt 3 Aug 1960 p 272-7. Solution of linearized 
magnetohydrodynamie equations of viscous fluid is generated 
in terms of one component electric and velocity vector poten- 
tials; applications of approach to plane wave propagation 
and to particular eigenvalue problem are considered. 


Prospects of MHD Power Generation, L.STEG, G.W.SUT- 
TON. Astronautics v 5 n 8 Aug 1960 p 22-5, 82-6. Ap- 
propriately high gas conductivities and reliable flow con- 
tainment at temperatures above 2500 K appear as central 
initial problems of magnetohydrodynamic power genera- 
tion; considerable gain in understanding of high-temperature 
technology appears essential; comparison of exploratory 
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power experiments ; magnetohydrodynamie generator design 
and efficiency; application to stationary and airborne power 
generation. 


Prostye volny v magnitnoi gidrodinamike, A.I.AKHIEZER, 
G.Ya.LYUBARSKII, P.V.POLOVIN. Zhurnal Tekhnicheskoi 
Fiziki, v 29 n 8 Aug 1959 p 933-8. Simple waves in magneto- 
hydrodynamics; relationship between simple and common 
plane waves; also in magnetohydrodynamics, in absence of 
shock waves, area of continuous flow can be bounded by 
plane wave only. 


Shallow-Liquid Theory in Magnetohydrodynamics, L.F. 
FRAENKEL. J Fluid Mechanics v 7 pt 1 Jan 1960 p 81-107. 
Nonlinear and linear ‘shallow-water’ theories, which describe 
long gravity waves on free surface of inviscid liquid, are 
extended to case of electrically conducting liquid on horizontal 
bottom, in presence of vertical magnetic field; approximate 
equations based on small ratio of depth to wavelength, on 
properties of mercury, and on moderate magnetic field 
strength. 


Shock Waves in Magneto-Gasdynamics, M.N.KOGAN. Ap- 
plied Mathematics & Mechanics v 23 n 3 1959 p 784-92. Eng- 
lish translation of article indexed in Engineering Index 1959 
pe from Prikladnaya Matematika i Mekhanika May-June 


Slow Motion of Magnetized Sphere in Conducting Medium, 
J.R.BARTHEL, P.S.LYKOUDIS. J Fluid Mechanics v 8 pt 2 
June 1960 p 307-14. Slow motion of sphere, permanently and 
uniformly magnetized in one direction, and in viscous elec- 
trically conducting medium, is considered; line of magnetic 
poles is assumed to be parallel to direction of motion of 
sphere; velocity and pressure fields are calculated by two 
iterations; distortion of magnetic field is also calculated; 
expression is obtained from total drag due to viscous, pressure 
and magnetic forces. 


Some Interior Problems of MHydromagnetics, J.D.COLE, 
J.H.HUTH. Physics of Fluids v 2 n 6 Noy-Dec 1959 p 624-6. 
Static boundary problems of line currents and dipoles im- 
mersed in perfectly conducting static fluid considered; per- 
turbing effect of moving fluid on magnetostatic boundary 
about isolated line current investigated; in this case, initial 
circular boundary is distorted into ellipse with major axis 
transverse to direction of flow. 


Some Solutions for Steady Linearised Magnetohydrodynamic 
Flows, W.E.WILLIAMS. Applied Sci Research See A v 9 n 6 
1960 p 424-8. It is shown that solution for linearized magneto- 
hydrodynamic equations of steady flow may be generated in 
terms of two independent scalar functions; two cases of un- 
perturbed magnetic and velocity vectors parallel and _ per- 
pendicular are considered; analysis is applied to case of steady 
flow past wavy wall. 


Sound Pulses in Conducting Medium, F.G.FRIEDLANDER. 
Cambridge Philosophical Soe—Proc v 55 pt 4 Oct 1959 p 
341-67. Propagation of small disturbances in compressible 
fluid which is conductor of electricity, in presence of mag- 
netic fields; characteristic feature of problem combines sound 
waves and magnetohydrodynamiec waves; theory based on 
linearized equations which generalize equations of motion of 
theory of sound; disturbances with which it deals might 
therefore be called magneto-acoustic waves; energy dissipa- 
tion by viscosity, heat conduction, Joule heat, and displace- 
ment current neglected. 

Stability of Non-Dissipative Couette Flow in Hydromag- 
netics, S.CCHANDRASEKHAR. Nat Acad Sciences—Proec v 46 
n 2 Feb 1960 p 253-7. Stability of inviscid flow of conduct- 
ing fluid between coaxial cylinders, when uniform external 
magnetic field is impressed in axial direction, is investigated; 
it is found that in limit of zero field, sufficient conditon for 
stablity is that angular speed is monotonic increasing func- 
tion of radius; also, that adverse velocity gradient can always 
be stabilized by sufficiently strong field. 


Stability of Non-Dissipative Couette Flow in Presence of 
Axial Magnetic Field, W.H.REID. Nat Acad Sciences—Proce 
v 46 n 3 Mar 1960 p 370-3. It has been shown by S.CHAND- 
RASEKHAR that adverse gradient of angular velocity can 
always be stabilized by strong enough magnetic field; present 
work determines, within framework of small gap approxima- 
tion, critical value of field strength above which flow is com- 
pletely stable. 


Stability of Parallel Flow in Parallel Magnetic Field at 
Small Magnetic Reynolds Numbers, P.G.DRAZIN. J Fluid 
Mechanics v 8 pt 1 May 1960 p 130-42. Stability of velocity 
profiles with point of inflection for infinite R is considered ; 
perturbation methods are developed to find stability charac- 
teristics when magnetic field is weak, or for long wave dis- 
turbance; methods are applied to jet and half-jet, which are 
both found to be unstable to long wave disturbances; analysis 
of jet reveals that magnetic field makes inviscid long wave 
disturbances more unstable. 


Stability of Plane Current-Vortex Sheets, W.I.AXFORD. 
Quarterly J Mechanics & Applied Mathematics v 13 pt 3 
Aug 1960 p 314-24. Result for stability of plane vortex sheet 
in incompressible fluid is generalized to include magnetic 
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fields and three-dimensional effects ; resulting sheet is stabilized 
by sufficiently strong magnetic fields, and weaker fields give 
partial stability; walls are found to add to stability of flow ; 
dispersion relationships are found for several configurations of 
walls and sheets, and conditions for stability are given. 


Steady Finite Motions of Conducting Liquid, R.R.LONG. 
J Fluid Mechanics v 7 pt 1 Jan 1960 p 108-14. In certain 
cases of steady motion of conducting fluid in magnetic field, 
primitive equations may be integrated once, yielding second- 
order partial differential equation in stream function ; this 
equation is highly nonlinear in general, but for certain 
choices of basic flow and magnetic fields it is tractable; 
several arbitrary functions of integration must be evaluated 
to make analysis useful. 


Steady Longitudinal Motion of Cylinder in Conducting Fluid, 
H.HASIMOTO. J Fluid Mechanics v 8 pt 1 May 1960 p 61-81. 
Motion of infinitely long cylinder is parallel to its length and 
occurs in presence of uniform magnetic field; reduction to 
classical boundary-value problem for case of insulating cylin- 
der; exact solutions are obtained for perfectly conducting or 
insulating flat strip of semi-infinite width; strip of finite 
width is discussed with reference to viscous and magnetic 
drags; precise values of drags are given. 


Studies on Magneto-Hydrodynamic Waves and Other Aniso- 
tropic Wave Motions, M.J.LIGHTHILL. Roy Soc Lond— 
Philosophical Trans Ser A v 252 n 1014 Mar 31 1960 p 397- 
430. Method of evaluating Fourier integrals in many dimen- 
sions, for large arguments, is used to investigate partial 
differential equations in four variables which represent 
anisotropic and dispersive wave motions; results are given 
physical interpretation by determining velocity of energy 
propagation in plane wave traversing anisotropic medium ; 
directional distribution of magnetohydrodynamie waves from 
local source is considered. 


Time-Dependent Magnetohydrodynamics Flow Past Flat 
Plate, G.F.CARRIER, H.P.GREENSPAN. J Fluid Mechanics 
v 7 pt 1 Jan 1960 p 22-32. Two time-dependent magneto- 
hydrodynamics flow problems: case in which semi-infinite 
flat plate is moved impulsively in its own plane into elec- 
trically conducting viscous fluid; second case in which infinite 
plate is moved impulsively in its own plane in presence of 
ambient magnetic field which is perpendicular to plane of 
plate. 


Transverse Compression Waves in Stabilized Discharge, D. 
REAGAN. Physics of Fluids v 3 n 1 Jan-Feb 1960 p 33-9. 
Electric discharge compressed by its own magnetic field, and 
“stabilized’”” by means of axial magnetic field, can have trans- 
verse wave motions which cause its periodic compression and 
expansion; this kind of motion can cause heating of ions in 
discharge; simplest of these wave modes is described and 
estimate given of power available to waves as result of inter- 
action of electrons in discharge with axial electric field. 

Use of Magnetic Probes in Plasma Diagnostics, R.H.LOVE- 
BERG. Annals of Physics v 8 n 3 Nov 1959 p 311-24. Tech- 
nique of magnetic probing of magnetohydrodynamic systems ; 
apparatus for magnetic probing in pinch dynamics and pro- 
cedures for extracting plasma data from magnetie field plots. 
23 refs. 

MAGNETOMETERS. See Earth—Magnetism; Geophysics—In- 
struments ; Geophysics—Magnetic; Magnetic Measuring Instru- 
ments. 


MAGNETORESISTANCE. See Magnetic Materials; Magnetic 
Measurements. 


MAGNETRONS. See Electron Tubes—Magnetron. 
MAGNETS 


See also Electric Switchgear ; Loudspeakers ; Mass Spectrom- 
eters ; Spectrographs; Spectrometers. 


Design of 100-Kilogauss 4-Inch Core Solenoid for Continuous 
Operation, W.F.GIAUQUE, D.N.LYON. Rev Sci Instruments 
v 31 n 4 Apr 1960 p 374-90. Design of high field cylindrical 
solenoid magnets; equations relating power input, allowable 
temperature rise, coolant rate, pressure drop and_ stresses 
from electromagnetic forces acting upon conductors; magnet 
with 4-in. air core, constructed for good homogeneity, and 
7.5 Mw of power. 


Designing for Specified Field Distribution in Magnetic 
Circuit Air Gaps, R.E.POST, J.ZDZIEBORSKI. Electro- 
mechanical Components & Systems Design v 4 n 4 Apr 1960 
p 56-8. Application of techniques developed in obtaining highly 
uniform field density in given area of electromagnet air gap 
to obtain uniform field density within 1 in. diam circle in 
center plane of air gap of electromagnet consisting of two 
2-in. stacks of standard EI-19, E-laminations. 


Effect of Temperatures of 650 C and 700 C on Magnetiza- 
tion and Properties of Aleomax Magnets, A.G.CLEGG, M. 
McCAIG. Brit Elec & Allied Industries Researeh Assn—Tech 
Report n N/T86 1960 4 p. Effect of holding Aleomax III mag- 
nets at such temperatures for times varying from 5 min to 
21 hr; although magnets exposed to these temperatures are 
not stable, they may still be used for holding and similar 
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purposes, provided some deterioration in performance can be 
tolerated. 

Electromagnet Coil Design Charts, J.J.VITOLA. Elec Mfg 
vy 65 n 3 Mar 1960 p 150-4. How error hazard in repetitive 
routine computations can be minimized by use of design 
charts using AWG wire size as basic parameter; data, in 
graphic form, applying to layer-wound coils and, within 
certain limits, to random windings. 


Electromagnets for Research in Atomic Physics, E.VIZEK. 
Czechoslovak Heavy Industry n 6 1959 p 14-18. Description 
of several types of electromagnets supplied as components 
for circular accelerators, spectrographs, magnetic separators 
and other laboratory equipment used in atomic research ; 
electromagnets for measuring cosmic radiation, investigation 
of low temperature phenomena, and study of paramagnetic 
and diamagnetic materials. 


High Field Solenoid Magnet with Liquid Nitrogen Cooling, 
T.W.ADAIR, III, C.F.SQUIRE, H.B.UTLEY. Rev Sci Instru- 
ments v 31 n 4 Apr 1960 p 416-18. Solenoid which operates 
at liquid nitrogen temperature, and uses relatively small d-c 
power source (100 kw); continuous and steady operation, at 
36 kilogauss and 62 kw is achieved by forcing liquid nitro- 
gen coolant through annull between electric conductors with 
eirculation pump. 


Inductance of A-C Magnets from Simple Models, J.F.H. 
DOUGLAS, R.J.VOITH. AIEE—Trans v 78 pt 1 (Communica- 
tion & Electronics) n 45 Nov 1959 p 562-8. How permeance 
of a-c magnets, for simple computation of their inductance, 
can be obtained from experimental tests on models; in 
method developed, field of a-c magnet is divided into par- 
ticular set of hypothetical components which can be simulated 
electrically; permeance of each component field is obtained 
from model which suits component field; several permeances 
so obtained are superimposed to yield permeance of original 
field. Paper 59-235. 

Magnetic Field Stabilizer Based on Nuclear Induction 
Phenomenon, Yu.N.DENISOV. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 1 Jan-Feb 1959 p 100-4. Circuit diagram and 
description of device, reacting directly to variation of intensity 
of magnetic field in gap of electromagnet, to obtain stabiliza- 
tion of field in range from 1500 to 20,000 oersteds, with 
accuracy of 2.10-3%. 


Method for Design of Holding Electromagnets, J.T.LUD- 
WIG. AIEE—Trans v 79 pt 1 (Communication & Electronics) 
n 49 July 1960 p 300-10. Optimum design of cylindrical hold- 
ing electromagnets consisting of ferromagnetic core, with 
stationary and movable portions, interlinking coil of wire; 
electromagnets are required to hold switch or contact assembly 
in given position as long as power is applied and to release 
it when power is removed. Paper 60-197. 


Régulateur de courant transistorisé pour aimant Varian 
de 12 pouces, P.JUNG. J de Physique et le Radium (Physique 
Appliquée) v 21 n 38 Mar 1960 p 89A-42A. Transistorized 
current regulator for Varian V 4012 magnet; voltage applied 
to power transistors is limited by servomechanism which acts 
upon variable transformer at input of rectifier; stabilization 
factor of 1.5x105 has been achieved; detailed description of 
instrument is given. 


Simple Current Stabilizer for Electromagnets, M.H.N. 
POTOK. Electronic Eng v 31 n 882 Dec 1959 p 745-6. Method 
for providing magnetic field free of ripple and slow drift is 
described; power is supplied by amplidyne; transistors are 
used to reduce ripple and d-c amplifier is employed to over- 
come slow drift; circuit diagram. 


Superconducting Electromagnets, S.H.AUTLER. Rev Sci 
Instruments AYA 31 n 4 Apr 1960 p 369-73. Experiments or 
devices requiring joint use of liquid helium and magnetic 
fields; solenoids capable of producing up to 4300 gauss in 
large volumes; how fields up to 14 kilogauss, were produced 
by iron-core superconducting magnets; small power supply 
may be used to energize one of these magnets and then dis- 
connected after persistent current has been set up; stable 


magnetic field can be maintained for many hours, if magnet 
is kept cold. 


; Surface-Integral Methods of Calculating Forces on Magnet- 
ized Iron Parts, C.H.CARPENTER. Instn Elec Engrs—Proc v 
107 pt C n 11 (Monograph n 342) Mar 1960 p 19-28. Seven 
different methods of calculation, giving rise to five different 
surface force intensities, are shown to result in same total 
force; additional volume force components are obtained, and 
new expression for actual distribution of force derived; it is 
shown that simple analytic expressions for force may be easily 
derived as surface integrals; practical applications. 21 refs, 


Lifting. See Materials Handling—Iron and Steel Plants. 
Manufacture. See also Magnets—Permanent. 


Rubber-Phenolic Adhesive Bonds 475 Tons Of Silicon Steel 
In Electron Accelerator, P.D.PELTIER, R.T.FIRRERA. In- 
sulation (Libertyville, Ill) v 6 n 5 May 1960 p 87-9. Special 
process developed by Eddystone Diy of Baldwin-Lima-Hamilton 
Corp, to construct magnet cores from 420,000 laminations of 
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silicon steel sheets, each one less than 0.015-in. thick, bonded 
together with specially developed rubber-phenolic adhesive. 


Permanent. See also Chucks; Clocks; Electric Generators— 
Exciters ; Electron Tubes—Magnetron; Instruments—Pickups ; 
Magnetic Materials; Spectrometers. 


Analytical Methods for Permanent-Magnet Design, R.J. 
PARKER. Elec Mfg v 66 n 3, 4 Sept 1960 p 102-9, Oct p 
154-62. Physical principles of permanent magnets and design 
methods for simple open circuit magnets, and for magnet 
structures in which poles are close together and definite air 
gap permeances must be considered; technique of representing 
magnet as electric network analogy. 


Inductors Biased with Permanent Magnets, J.T.LUDWIG. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 49 
July 1960 p 273-91. Fundamental equations relating electric 
conditions in coil to magnetic conditions in core; analysis 
of inductors with specified alternating voltage component; 
analysis of resistance; theory developed indicates feasibility 
of ferrite-gapped inductor for miniaturization of inductive 
devices carrying unsymmetrical currents. Papers 60-198, 60- 


Investigation of NKS-Magnet, T.TSUNOWO, A.HIGUCHI. 
Sumitomo Metals v 10 n 1 Jan 1958 p 31-6, v 12 n 1 Jan 
1960 p 31-8. Precipitation mechanism and equilibrium rela- 
tion of a,a1 and y-phases in Fe-Ni-Al or Fe-Ni-Al-Co per- 
manent magnet materials investigated. Jan 1958: Samples of 
8AI-14Ni-24Co-3Cu type alloy examined by aging, microscopy, 
dilatation, and magnetic and X-ray analysis. Jan 1960: Trans- 
formation in magnetic materials containing up to 10% 
aluminum studied. (In Japanese with brief English abstract). 


Magnetisches Moment und magnetische Ladung, J.FISCHER. 
Archiv fuer Elektrotechnik v 45 n 3 1960 p 156-61. Magnetic 
moment and magnetic charge; analysis of some peculiarities 
of permanent magnets; clarification of deviations in defini- 
tions of magnetic dipole moment and charge of permanent 
magnets. 


Magnets in Dounreay Reactor, D.LHADFIELD. Iron & Steel 
v 32 n 13 Dec 1959 p 553-8, 565. Major types of magnets 
discussed; flowmeter magnet arrangement; demagnetization 
eurves for Columax and Alcomax III, and their microstruc- 
tures; trap and corrosion meter magnets; control rod limit 
switch magnets; slug extractor magnet; snout position indica- 
tor arrangement. 


New Developments in Permanent Magnets, J.L.SALPETER. 
Instn Radio Engrs, Australia—Proc v 21 n 2 Feb 1960 p 
84-90. Special precipitation hardening Ticonal alloys have 
been developed with maximum BH product of 11x10° gauss- 
oersteds which makes them suitable for permanent magnet 
applications such as loudspeakers; theory of magnetic domains 
is used to explain magnetic properties of these alloys and to 
point way to further improvements. 


Permanent Magnets, D.M.POTTER. Iron & Steel v 33 n 1, 2, 
3 Jan 1960 p 23-7, Feb p 71-5, Mar p 115-18. Production 
methods, plant and quality control at Swift Levick & Sons. 
Jan: Melting and molding practices; manufacture of columnar 
erystal magnets. Feb: Heat treatment of castings; inspection 
and testing of magnets. Mar: Metal powder magnets; produc- 
tion of Feroba, barium ferrite ceramic magnets; their testing 
and inspection. 


Permanent Magnets at High Temperatures, M.McCAIG. 
Cobalt n 5 Dec 1959 p 26-8. Results of recent studies by 
Permanent Magnet Assn in England, Indiana Steel Products 
Co, and General Electric Aircraft Nuclear Propulsion De- 
partment, Cincinnati are summarized and compared; attempt 
made to explain differences in conclusions. 


Permanent Magnets from Elongated Single-Domain Parti- 
cles, F.E.LUBORSKY, T.0O.PAINE, L.JILMENDELSOHN. 
Powder Metallurgy n 4 1959 p 57-78. Process described for 
producing elongated single domain (ESD) fine particle mag- 
nets; 150-A iron or iron cobalt alloy particles are prepared 
by controlled electrodeposition into mercury, followed by 
thermal growth and treatment with third metal to attain 
optimum particle shape and magnetic properties; factors con- 
trolling each step of process are discussed, and advantages of 
magnets with artificial microstructures synthesized by this 
approach are pointed out. 35 refs. 


Permanent Magnets Obtained by Drawing Compacts of 
Parallel Iron Wires, F.P.LEVI. J Applied Physics v 31 n 8 
Aug 1960 p 1469-71. New method of producing permanent 
magnets is described which consists of drawing compact con- 
taining parallel iron wires spaced by copper alloy matrix until 
wires become extremely small; intrinsic coercive forces of 
400 oe have been measured in samples drawn from compacts 
in which initial spacing corresponded to iron packing fraction 
p of about 0.45; annealing of cold drawn samples generally 
increased both coercive force and squareness of demagnetizing 
curve. 


Some Aspects of Design of Large Permanent Magnets, J.E. 
COUSINS, W.F.NASH. Brit J Applied Physics v 10 ne 11 
Nov 1959 p 471-5. Design and construction of magnet for 
cosmic ray studies; there is optimum distribution of mag- 
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netic material, to obtain either maximum field, or maximum 
line integral, for given pole face area and gap size; it is 
shown that good value of leakage factor in design calcula- 
tions for magnets with rectangular pole faces can be predicted 
theoretically; results suggest calculations can be applied to 
magnets with pole faces of any shape. 


Powdered Metal. See also Magnets—Permanent. 


Study of Sintering TIron-Nickel-Aluminum Alloys, A.B. 
AL’TMAN. Physics of Metals & Metallography v 6 n 3 1958 p 
73-81. English translation of article indexed in Engineering 
nee 1959 p 753 from Fizika Metallov i Metallovedenie n 3 


Power Supply. High Precision Large Current Regulator, K.C. 


BROG, F.J.MILFORD. Rev Sci Instruments v 31 n 3 Mar 
1960 p 321-2. Versatile high current regulator using transistors 
for series regulating element and capable of accuracies of few 
ppm and solid state d-c power supply capable of delivering 50 
amp at 50 v; performance of system as magnet current 
regulator. 


MAIL HANDLING 


Analytic Comparison of Suggested Configurations for Auto- 
matic Mail Sorting Equipment, B.K.BENDER. A.J.GOLD- 
MAN. US Nat Bur Standards—J Research—Mathematics & 
Mathematical Physics v 63B n 2 Oct-Dec 1959 p 83-104. 
Analytic methods are developed to aid in determining equip- 
ment configuration which achieves sorting of outgoing mail 
at given (required) rate at least cost; techniques are applied 
to specific numerical problem, and ‘‘hybrid’”’ of two of proposed 
configurations is found which comes within 4% of optimum; 
mathematical procedures. 


Code Translator for Letter-Sorting Machines, J.D.AN- 
DREWS. Instn Elec Engrs—Proec v 106 Pt B Supp n 16 
May 1959 p 637-43. Translator used by Head Post Office in 
Southampton employs matrix of 5x26 rectangular B/H loop 
cores to translate five (or less) alphabet character code, 
derived from address on envelope, into one of 144 possible 
output signals; maximum capacity of translator is about 
4000 five-character codes. 


Design Problems in Post-Office Automation, F.J.OLIVER. 
Elee Mfg v 66 n 1 July 1960 p 56-61. Work done by govern- 
mental and private industry towards automation of mail 
handling; functions discussed include culling raw mail, facing 
envelopes and canceling stamps, sorting semi-automatically, 
reading addresses electronically, conveying mail and parcels; 
problem of random input; high speed facsimile transmission 
of letters; vending equipment in non-attended post offices. 


Key Codes Control Parcel Sorting. Automation v 7 n 8 
Aug 1960 p 110-12. Operation and control of semiautomatic 
system, designed and built by Jervis B. Webb Co for Wash- 
ington, DC Post Office, where it is undergoing operational 
tests; incoming parcels are distributed from conveyor belt 
to six dispatching stations by constantly reciprocating ‘“‘plow”’ 
above moving belt, being diverted in approximately equal 
quantities to multiple, inclined slides leading to stations. 


Letter-Carrying Chain Conveyor at Leeds Head Post Office, 
J.H.ALDERSON. Post Office Elec Engrs’ J v 53 pt 2 July 
1960 p 95-7. New type conveyor installed at Leeds incorporates 
features not previously used in Post Office, including auto- 
matic loading of trays of letters on to chain-conveyor carriers 
and automatic discharge of returned empty trays; operation 
of chain conveyor; loading and unloading arrangements ; 
driving equipment. 

Machine Design for Postal Mechanisation. Engineering v 
190 n 4918 July 22 1960 p 130-1. Description of new equip- 
ment shown in conjunction with Universal Postal Union Con- 
ference at Eastbourne; units are for letter and parcel sorting, 
segregation and grading, for turning letters with address 
side up, coding addresses, and conveying. 


Mechanised Parcels Sorting Office. Engineer v 209 n 5426 
Jan 22 1960 p 126-9. Office equipped to handle up to 250,000 
parcels per week has been opened at Leeds by Post Office; 
system utilizes chutes, conveyors, belt elevators, and hopper 
train controlled by pin wheel memory device; at each sorting 
station operator has keyboard with 22 pushbuttons for select- 
ing destination of parcels in primary sorting operation. 


Mechanization of Initial Stages of Processing Mail, G.P. 
COPPING, P.S.GERARD, J.D.ANDREWS, T.R.MYERS. Post 
Office Elec Engrs’ J v 52 pt 4 Jan 1960 p 286-9, v 53 pt 1 
Apr p 12-20. Machinery at Southampton sorting office auto- 
matically separates mixed mail into groups of packets, large 
and small envelopes; it separates latter into groups of long 
and short items and arranges these into tidy stacks for 
further processing; machine design for further processing, 
rearranges short and long items so that all addresses face 
same way, cancels stamps, and groups first-class and second- 
class mail separately. 


Post Office Modernizes With Plastics. Modern Plastics v 37 
n 10 June 1960 p 92-4, 194. World’s largest-capacity letter 
sorting machine, recently installed in Detroit, Mich Roosevelt 
Park Annex Post Office; principal plastics chosen for in- 
corporation in machine include vinyl chloride sheeting 
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(bonded to steel panels), methacrylate, nylon, impact styrene, 
cellulose acetate butyrate, and phenolic ; hundreds of pounds 
of plasties involved in each letter sorting machine. 


Work Measurement in Post Office, G.B.BAILEY. J Indus 
Eng v 11 n 3 May-June 1960 p 247-50. In 1957 United States 
Post Office Department started to install time standards be- 
ginning with pilot installation at Fort Worth, Tex; standards 
were set by means of Basic Motion Timestudy and applied to 
all of main mail handling operations; training program and 
explanation of sorting; method used to evaluate eye pace 
which makes use of bench mark reading tests; time data 
developed for reading addresses of various size; techniques 
used to set standards for both hand work and reading work. 


MAINS. See Pipe Lines. 
MAINTENANCE OF WAY. See Railroad Maintenance of Way. 


MAKE-UP WATER. See Feedwater Analysis; Feedwater 
Treatment. 


MALEIC ANHYDRIDE. See Petroleum Products—Chemicals. 
MALLEABLE IRON CASTINGS 
See also Malleable Iron Foundry Practice; Piston Rings. 


Malleable Iron—Hot and Cold. Machine Design v 31 n 25 
Dee 10 1959 p 136-9. Summary of properties of standard 
malleable irons at high and low temperature extremes in 
range from —60 to 1200 F. 


Mn-Mo Alloyed Pearlitie Malleable Iron Hardenability, R.W. 
HEINE. Modern Castings v 38 n 2 Aug 1960 p 69-70. Harden- 
ability curves obtained from alloying pearlitic malleable iron 
with Mn and Mo are given as well as calculated hardenability 
curves for wrought steel; it is concluded that potential for 
successfully hardening and tempering heavy sections exists, 
and water or oil quench hardening can be used to develop 
optimum mechanical properties after tempering. 


Pearlitice Malleable Iron, C.F.JOSEPH. Brit Foundryman 
v 53 pt 2 Feb 1960 p 58-67, (discussion) pt 10 Oct p 458-60; 
see also Modern Castings v 388 n 4 Oct 1960 p 387-44. Im- 
portance of pearlitic malleable iron as engineering material ; 
its properties and future prospects; pearlitic malleable iron is 
shown to have outstanding advantages over other materials. 


Properties of Malleable Iron at Elevated Temperatures, 
L.C.MARSHALL, G.F.SOMMER, D.A.PEARSON. Metal 
Progress v 77 n 3 Mar 1960 p 102-7. Tensile and stress rupture 
properties; time elongation curves for several groups of 
ferritic and pearlitic malleable irons; metallographic examina- 
tion carried out in all specimens in stress rupture research 
program shows that in typical low carbon ferritic malleable 
specimens exposed at 800 F failure is through grains; at 
1000 and 1200 F failures occur in grain boundaries; malleable 
iron parts, already in service at 1100 F, will find greater ap- 
plications particularly where strength and resistance to creep 
are important. 


Properties of Pearlitic Malleable Irons. Matls in Design Eng 
v 51 n 8 Mar 1960 p 105-9. Latest data on pearlitic malleable 
irons, adapted from Malleable Iron Castings Handbook. 


Some Mechanical Properties of Cupola Malleable Iron, J. 
PELLEG. Foundry v 88 n 10 Oct 1960 p 110-13. Results of 
tests conducted during recent 5 yr period at laboratories of 
Taas (Military Industries, Israel) ; effect of carbon equivalent 
and percentage of pearlite in matrix on mechanical properties 
discussed; data reflect actual production experience of plant 
during those years. 


Defects. See Malleable Iron Foundry Practice. 
Fatigue. See Malleable Iron Castings—Testing. 
Heat Treatment. See also Malleable Iron Foundry Practice. 


Die Oberflaechenhaertung von schwarzem Temperguss, W. 
PATTERSON, D.AMMANN, R.DOEPP. Giesserei (Technisch- 
Wissenschaftliche Beihefte) n 27 Jan 1960 p 1491-1512. Surface 
hardening of black heart malleable cast iron; investigation 
of flame hardening with illuminating gas/oxygen torch; 
variables were degree of graphitization, diameter of long 
casting, hardening temperature and time, single vs double 
heating, and torch efficiency; hardness determinations by 
different methods; structures. 42 refs. 


Dimensional Changes Occurring in Whiteheart Malleable 
Iron Castings during Annealing, C.T.MOORE. Brit Cast Iron 
Research Assn—J Research & Development v 7 n 15 Dec 
1959 p 853-62, 4 plates. It is shown that dimensional changes 
are associated with different amounts of decarburization 
occurring during anneal; study of normal day-to-day varia- 
tion in metal composition indicates that such variation is 
partly responsible for changes; for example,. increase in 
silicon eontent retards decarburization during annealing, and 
castings of relatively high silicon content generally finish 
larger than similar castings of lower silicon content. 


Heat Treatment of Pearlitic Malleable Iron. Foundry v 88 
n 4 Apr 1960 p 98-101. Influence of carbides; effect of heat 
treating equipment; six possible steps in heat treatment of 
pearlitic malleable iron reviewed, followed by discussion of 
eight processing methods. 


MALLEABLE IRON CASTINGS—Continued 


Testing. Das Verhalten von Temperguss bei Schlagbeanspru- 
chung, K.LOEBHBERG, H.G.TRAPP. Giesserei v 47 n 11 June 
2 1960 p 283-7. Behavior of malleable cast iron under impact 
stresses; large scale determinations on unnotched specimens of 
white and black heart malleable are evaluated by statistical 
methods and compared with literature data; it is concluded 
that composition (Si and Mn/S ratio) and structure (relative 
amount of pearlite, amount and form of temper carbon) decide 
impact resistance. 

Malleable Iron—Fatigue and Impact Effects. Machine De- 
sign v 32 n 1 Jan 7 1960 p 124-6. Results of recent investiga- 
tions to determine behavior of malleable iron castings under 
dynamic loads that are either cyclic or suddenly applied. 


Producing Sound Malleable Iron Test Bars, C.T.MOORE. 
BCIRA J v 8 n 3 May 1960 p 398-400. Properties of mal- 
leable iron test bars are significantly affected by porosity ; 
method for ensuring soundness of test bars was developed at 
BCIRA; recommended design of casting is illustrated ; 
typical results. 


Some Experiments on Properties of Ferritic Blackheart 
Malleable Cast Iron, C.T.MOORE. Brit Foundryman v 53 pt 
3 Mar 1960 p 107-20, (discussion) pt 11 Nov pn 508-10. Data 
presented indicating how composition affects tensile and im- 
pact properties and how, when high tensile properties are 
called for, brittle failure may be averted; usefulness of bend 
test in assessing skin quality of malleable iron; dangers of 
attempting to deduce ductility of malleable iron castings solely 
from results of any one particular type of test are pointed 
out. 


MALLEABLE IRON FOUNDRY PRACTICE 
See also Foundry Practice; Malleable Iron Castings. 


Heavy White Iron Sections Melt Additions Effects on Mot- 
tling Tendency, C.R.LOPER, Jr, R.W.HEINE. Modern Cast- 
ings v 37 n 6 June 1960 p 98-118. First part of second progress 
report summarizes results of research work aimed at producing 
heavy section castings from iron of such composition and/or 
melting practice that mottling or primary graphitization will 
not oceur during freezing of casting, and that has sufficient 
graphitizing tendency in solid state so that it may be mal- 
leabilized by commercially feasible heat treatment. See first 
report indexed in Engineering Index 1959 p 754. 


Kernstuetzen fuer Temperguss, F.ISKE, W.MAINZ. Gies- 
serei v 47 n 11 June 2 1960 p 801-4. Chaplets for malleable 
iron castings; general discussion of chaplets and examples 
of possible defects caused by their use; remedies; favorable 
results obtained by using iron with silicon content which 
will result in graphitization tendency approaching that of 
whiteheart malleable iron. 


Melt Additions Effects on White Iron Annealability, C.R. 
LOPER, Jr, R.W.HEINE, J.WARING. Modern Castings v 37 
n 6 June 1960 p 114-22. Report being second part of second 
progress report on investigation of casting heavy section 
malleable iron (see first part separately indexed) deals with 
effect of additions to melt on anneability of white iron, using 
4x4x8 in. casting, 1% in. diam bar, 1% in. bar and anneal- 
ability test slug which was poured from nearly every heat; 
first and second stage graphitization, and effect of additions 
relative to each, are considered. 


White Iron Growth During Malleabilizing, N.R.KELLEY, 
B.A.RUEDIGER. Modern Castings v 37 n 5 May 1960 p 95- 
110. Study made to determine effect of decarburization, car- 
bon concentration and annealing process variables on growth 
or dimensional increase of white iron during malleabilizing ; 
results show that decarburization substantially retards growth, 
carbon concentration in absence of decarburization determines 
growth and annealing variables have no effect on growth; 
smaller growth of white iron during gravel pack annealing 
is directly attributable to decarburization, and wet controlled 
atmosphere of appropriate analysis will retard growth as 
effectively even in short cycle anneals. 


MALPASSET DAM. See Dams, Arch—France. 

MAN POWERED FLIGHT. See Aircraft—Man Powered. 
MANAGEMENT. See Industrial Management. 
MANGANESE AND ALLOYS 


See also Aluminum Manganese Alloys; Bismuth Manganese 
Alloys; Brazing—Manganese Alloy; Copper Manganese Al- 
loys; Gold Manganese Alloys; Iron Manganese Alloys; Mag- 
netic Materials; Mineral Industry and Resources; also all 
subject headings beginning with Manganese. 


Magnetic Investigations on Alloys in Manganese-Germanium 
System, S.D.MARGOLIN, I.G.FAKIDOV. Physics of Metals 
& Metallography v 7 n 1 1959 p 153-5. English translation 
of article indexed in Engineering Index 1959 p 754 from 
Fizika Metallov i Metallovedenie Jan 1959 


Corrosion. See Metals Corrosion. 
MANGANESE BISMUTH ALLOYS. See Magnetic Materials. 
MANGANESE BISMUTH FILMS. See Films—Magnetic, 
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MANGANESE COMPOUNDS 
See also Bismuth Manganese Alloys; Magnetic Materials. 


Magnetic Structure of MniN, W.J.TAKEI, G.SHIRANE, 
B.C.FRAZER. Phys Rev'v 119 n 1 July 1 1960 p 122-6. 
Neutron diffraction study of magnetic structure of MniN 
powders; structure is ferrimagnetic, with Mn at corner of 
cubic cell and N at body center. 


MANGANESE COPPER ALLOYS 


Effect of Ageing on Young’s Modulus, Electrical Resistivity, 
and Hardness of 80 : 20 Manganese-Copper Alloy, H.J. 
STOKES, I.D.HEWIN. Inst Metals—J v 89 pt 2 Oct 1960 
p 77-9. Investigation made of variation with temperature of 
Young’s modulus for Mn-Cu alloy after aging at between 
400 and 600 C and for times between 0 and 1000 min; mini- 
mum in modulus/temperature relationship is moved to higher 
temperatures during aging and extent of anomaly decreases; 
by overaging it would appear possible to produce material 
Se ae sensibly constant modulus over range of almost 


MANGANESE DEPOSITS 


See also Manganese Mines and Mining; Manganese Ore 
Treatment; Ore Deposits—Theory. 


Deposits of Manganese Oxide, D.F.HEWETT, M.FLEIS- 
CHER. Economic Geology v 55 n 1 Jan-Feb 1960 p 1-55. 
Review of geologic environment under which specimens sub- 
mitted to X-ray and chemical analyses were found; minerals 
classified as supergene and hypogene. 


California. Reconnaissance of California Manganese Deposits, 
R.R.TRENGOVE. US Bur Mines—Report Investigations n 
5579 1960 46 p. Potential reserves of manganese; fine-grained 
texture of manganese in siliceous and cherty gangue make 
ores unsuitable for gravity concentration; manganese in 
California comes from lenses of oxide ore in Franciscan forma- 
tion of Coast Range in northern and central counties; ore 
lenses parallel bedding; flowsheets. 


Ghana. Manganese Oxides and Associated Minerals of Nsuta 
Manganese Deposits, Ghana, West Africa, R.K.SOREM, E.N. 
CAMERON. Economic Geology v 55 n 2 Mar-Apr 1960 p 
278-310. Principal manganese oxide minerals are Nsuta MnOz, 
eryptomelane, pyrolusite, and lithiophorite; goethite is closely 
associated with manganese oxides in some of ore; oxide-rich 
ore was formed by replacement of rocks rich in quartz 
muscovite, garnet, and perhaps other minerals; leaching of 
impurities from low grade ore with or without addition of 
manganese oxides; supergene origin is suggested. 

Great Britain. Manganese Occurrence in Wigtownshire, A. 
PATERSON-NISBET. Min Mag v 101 n 6 Dee 1959 p 318-20. 
Deposit at base of raised beach is believed to be result of 
precipitation of manganese ore from solution by seaweed 
Fucus serratus; coating on pebbles, on dry, contains 61.9% 
MnO2; possibility of open pit mining suggested. 

India. Mineralogy and Texture of Manganese Ore Bodies of 
Dongari Buzurg, Bhandara District, Bombay State, India, 
With Note on Their Genesis, S.ROY. Economic Geology v 54 
n 8 Dec 1959 p 1556-74. Massive ore bodies associated with 
gondites (chiefly spessertite-quartz rock with or without 
manganese silicates), and cavernous, botryoidal, banded, 
principally manganese dioxide ores as replacement bodies in 
mica schists and gondites. 

Origin of Manganese Deposits in Some Parts of Visakhapat- 
nam District, S.V.LAKSHMINARAYANARAO. J Mines, 
Metals & Fuels v 8 n 2 Feb 1960 p 20-3. Deposits are surmised 
to be originally sedimentary in nature, which have been 
metamorphosed; their similarity to manganese deposits of 
Madhya Pradesh is pointed out and possible correlation be- 
tween these two groups of deposits is suggested. 


Structure and Stratigraphy of Manganese Deposits of Vi- 
sakhapatnam and Srikakulam Districts, India, J.S.R.KRISHNA 
RAO. Economic Geology v 55 n 4 June-July 1960 p 827-34. 
Studies indicate that deposits were originally sedimentary, 
that they form part of khondalite series of Eastern Ghats and 
were subjected to severe structural deformation as were 
enclosing formations. 

Washington. Manganese Deposits of Olympic Peninsula, Wash., 
E.A.MAGILL. US Bur Mines—Report Investigations n 5530 
1960, 82 p. Deposits occur in Metchosin series along or near 
limestone basalt contact as tabular or irregular lenses; de- 
scription of 67 deposits; minerals are predominantly manga- 
nese silicates; grades range from 10 to 25% Mn and 15 to 
30% SiOz; location, production, and ownership of deposits. 

MANGANESE DIOXIDE. See Electrodes—Manganese Dioxide ; 
Electrolytic Cells; Semiconductors—Manganese Dioxide. 

MANGANESE GERMANIUM ALLOYS. See Manganese and 
Alloys. 

MANGANESE METALLOGRAPHY. See Metallography. 


MANGANESE METALLURGY 


Elimination de l’arsenic d’un minerai de manganése, etc, J. 
ASTIER, G.TURPIN. Revue de Métallurgie v 57 n 2 Feb 1960 
p 98-4. Removal of arsenic from manganese ore from Djebel 
Guettara, Sahara; concise summary of laboratory and pilot 
plant investigations by IRSID on three grades of ore with 


MANGANESE METALLURGY—Continued 


0.15-0.20, 0.4-0.5, and 3-4.5% As, respectively; of processes 
tried, roasting in presence of coke breeze and agglomeration 
in rotary furnace is considered most promising. 


Equilibrium Measurements between Carbon-Saturated Mn- 
Fe-Si Melts and Ca0O-Al2O3-MnO-SiOz Slags, E.T.TURKDO- 
GAN, R.A-HANCOCK. Instn Min & Met—Trans v 68 pt 6 
1958-59 p 273-8. Discussion of paper indexed in Engineering 
Index 1958 p 688 from Aug 1958 issue. 


La deposizione elettrolitica del manganese, G.SCACCIATI. 
Metallurgia Italiana v 52 n 8 Aug 1960 p 551-60, 564. Elec- 
trochemical and technological problems concerning electrolytic 
deposition of manganese, and resulting conditions of elec- 
trolysis are described; results obtained in l-yr pilot plant 
operation producing 100 kg of metal daily. 21 refs. 


Manganese and Ferro-manganese Smelting, I.S.PLUMTREE. 
Iron & Coal Trades Rey v 180 n 4790 May 6 1960 p 1021-32. 
Manganese ores and their occurrence; numerous uses of 
manganese in ferrous, nonferrous, and other industries; 
production of ferro-manganese alloys and manganese by blast 
furnace and electric are furnace smelting, by aluminothermic 
reduction, and by electrolytic methods. 


Producing Electrolytic Manganese, T.BANERJEE. Brit 
Chem Eng v 5 n 4 Apr 1960 p 278. Description of process for 
producing manganese metal of 99.95% purity by reduction 
in rotary furnace followed by solution and electrolysis ; semi- 
pilot plant scale experiments indicate that about 95% of 
manganese content can be recovered from ore and that ores 
containing as little as 15% manganese can also be processed ; 
cost of product, which is constituent of many alloys, is com- 
patible with current market quotations. 


Studies in System Mn-O: Mn203-Mnz01 and Mns04-MnO 
Equilibria, W.C.HAHN, Jr, AMMUAN. Am J Science v 258 n 
1 Jan 1960 p 66-78. Phase relations studied in temperature 
intervals 845 to 1029 C and 1248 to 1562 C, respectively, and 
at O2 partial pressures ranging from 0.21 to 1 atm and from 
10°68 to 0.21 atm respectively; conditions for coexistence of 
two crystalline phases in stable univariant equilibria; ex- 
ploratory runs in solidus temperature region for composition 
range between MnO and MnszQO4 indicate presence of eutectic at 
approximately 1540 C. 


MANGANESE MINERALS. See Manganese Deposits. 
MANGANESE MINES AND MINING 


See also Manganese Deposits. 


British Guiana. Northwest Guiana Readies Mine. Min World v 


22 n 6 May 1960 p 45. Deposit is large but low grade 
with 2 million tons reserves; washed ore first moves by 
railroad, transfers to river boats which take it to ocean going 
vessels at Trinidad; mining will be by open pit methods at 
rate of 10,000 tons/mo. 


MANGANESE ORE TREATMENT 


See also Manganese Deposits; Manganese Mines and Mining; 
Ore Treatment. 


Beneficiation of Low Grade Manganese Ores of India, P.I.A. 
NARAYANAN, N.N.SUBRAHMANYAN. India. Council of Sei 
& Indus Research New Delhi 1959 183 p, 1 plate. Manganese 
ores of India are broadly classified into simple, ferruginous, 
garnetiferous and complex; concentrating processes include 
hand picking, heavy media separation, jigging, tabling, mag- 
netic separation, electrostatic separations, reduction roast, 
and gravity separations; reserves of low grade ferruginous 
ore with low phosphorus content; more ores are amenable to 
beneficiation and concentrates are suitable for ferromanganese 
production. 


Recovering Manganese From Mill Rejects, W.A.STICKNEY, 
C.W.SANDERS. US Bur Mines—Report Investigations n 5692 
1960 11 p. Both manganese oxide and carbonate minerals were 
recovered by flotation in acid circuit with fuel oil-tall oil 
emulsion as collector; sintering, required to prepare physically 
acceptable product, also was used as method of beneficiation ; 
jn addition to being low grade, some of samples presented 
problems of intimate mineral association and complex textures. 


Leaching. Laboratory Treatment of California and Nevada 


Manganese Ores by Sulfation-Reduction and Other Methods, 
A.L.ENGEL, H.J.HEINEN. US Bur Mines—Report Investiga- 
tions n 5641 1960 10 p. Ores selected for treatment were 
low grade or not amenable to physical concentrations; treat- 
ment consists of crushing or grinding ore, mixing wet ore 
with excess sulphurie acid, then adding carbon in form of 
organic reducing agent, such as sawdust; mixture is stirred 
for 1 hr; exothermic reaction reduces manganese oxides to 
manganese sulphate, which is extracted by leaching with 
waiter. 


Operation of Dithioate-Process Pilot Plant for Leaching 
Manganese Ore from Maggie Canyon Deposit, Artillery Moun- 
tains Region, Mohave County, Arizona, C.RAMPACEK, H.C. 
FULLER, J.B.CLEMMER. Eng & Min J v 160 n 11 Nov 
1959 p 96-8. Excerpt of paper indexed in Engineering Index 
1959 p 756 from US Bur Mines—Report Investigations n 5508. 


MANGANESE SILICON STEEL. See Springs—Steel. 


766 THE ENGINEERING INDEX—1960 


MANGANESE STEEL. See Electric Equipment—Materials ; 
Forgings; Iron and Steel Metallography ; Springs—Steel ; Steel 
—Mechanical Properties; Steel Castings. 


MANOMETERS 


See also Pressure Measuring Instruments; Satellites—In- 
struments. 


Experimental Determination of Errors in Piston Manometers 
at High Pressures, M.K.ZHOKHOVSKII. Measurement Tech- 
niques (English translation of Izmeritel’naya Tekhnika) n 7 
July 1959 p 505-9. Experimental check of author’s method for 
comparing piston manometers by means of differential in- 
strument; method is shown to be applicable for determining 
differences between errors as functions of pressure; formulas 
of corrections for strains in manometers with different piston 
systems; experiments were carried out up to pressures of 
7000 kg/em?. 


High Pressure Manometer, H.H.REAMER, B.H.SAGE. 
Rev Sci Instruments v 31 n 3 Mar 1960 p 337-41. Manometer 
which measures differential pressures involving total head of 
as much as 1 atm with precision of 0.002 in. Hg; calibration 
of manometer is relatively insensitive to pressure and does 
not involve any direct or indirect means of visual observation 
of mercury-fluid interface; application of instrument is limited 
to fluids which do not react with mercury. 


High-Temperature Manometer and Decomposition Pressure 
of Pyrite, S.BOR, T.ROSENQVIST. Faraday Soc—Trans v 55 
pt 9 n 441 Sept 1959 p 1565-9. Rodebush l-p manometer 
adapted for high temperature use and precision of order of 
10-2 mm Hg obtained; factors affecting precision and limita- 
tion of method, discussed; decomposition pressure of pyrite 
measured in temperature range 500-552 C. 


McLeod Manometer with Prescribed Volumes for Use as 
Standard Instrument, C.G.J.JANSEN, A.VENEMA. Vacuum 
v 9 n 8-4 July-Sept 1959 p 219-29. McLeod manometer is one 
of few instruments with which it is possible to measure actual 
values of low gas pressures (5-10 mm Hg) without chang- 
ing composition of gas, and is therefore indispensable for 
calibrating faster indicating instruments; critical study made 
of formulas used to calculate gas pressure from readings of 
McLeod manometer, which lead to expressions for relative 
systematic and accidental errors limiting measuring accuracy. 


Piezoelectric Oscillator Manometer, D.J.PACEY. Vacuum v 
9 n 5-6 Nov 1959-Jan 1960 p 261-3. Simple manometer for 
measurement of pressure of gases and vapors within range 
760 to 10-1 torr, with linear scale; manometer uses damping 
effect of gas or vapor upon sustained vibrations of com- 
mercially available piezoelectric quartz crystal; damping 
effect examined theoretically and behavior of gage is shown 
to be in accordance with calculation. 


Sensitive Two-Liquid Micro-Manometer, A.KOGAN. Re- 
search Council of Israel—Bul v 7C n 1 Apr 1959 p 33-6. 
Simple yet quite sensitive instrument developed at Aerodyna- 
mics Laboratory of Technion-Israel Institute of Technology ; 
manometer consists of U-tube with branches built of tube 
segments of different diameters filled with two immiscible 
liquids of different colors and densities; small displacement 
of free surfaces under influence of pressure differential will 
be accompanied by much larger displacement of interface in 
small diameter tube. 


Ueber die Verwendbarkeit des Kapazitaets-Mikromano- 
meters als Absolutdruck-Messinstrument, H.W.DRAWIN. Zeit 
fuer Instrumentenkunde v 68 n 1 Jan 1960 p 1-8. Application 
of capacity type micromanometer to absolute pressure meas- 
urement; theory of manometer, operating on principle of 
electrostatic pressure compensation, which can be used as 
vacuum meter in pressure range of 10% to about 1 mm Hg, 
if one side of membrane is kept at high vacuum; pressure 
measurements independent of type of gas can be made without 
persons calibration by other pressure measuring instrument. 

7 refs. 

MANUFACTURED GAS. See Gas Manufacture. 
MANUFACTURING PLANTS. See Industrial Plants. 


MAPS AND MAPPING 


See also Geological Surveys; Highway Systems—Planning ; 
Photogrammetry. 


Automatic and Semi-Automatic Mapping, W.C.CUDE. Photo- 
grammetric Eng v 26 n 2 Apr 1960 p 303-6. In recent years 
physical and some mental processes have been duplicated by 
scientific means, there is no apparent reason why mapping 
which includes physical effort, machine operations, mental 
processes, and application of senses, cannot eventually be 


performed automatically; recent achievements towards this 
aim. 


Color and Infrared Experimental Photography for Coastal 
Mapping, C.THEURER. Photogrammetric Eng v 25 n 4 Sept 
1959 p 565-9. Comparative study of color, infrared, and 
panchromatic aerial photographs of shoal areas; identification 
of waterline and significant navigational features; color pho- 
tography for determining relative depths, not replacing hydro- 
graphic survey but isolating shallow areas and assisting in 
planning of wire-drag operations; deviees and techniques are 


MAPS AND MAPPING—Continued 


discussed; aerial photographs at specific stage of tide; possible 
adaptation of stereoscopic instruments. 

Conformal Projection of Ellipsoid of Revolution When Scale 
Factor and Its Normal Derivative Are Assigned on Geodesic 
Line of Ellipsoid, M.CAPUTO. J Geophysical Research v 64 n 
11 Nov 1959 p 1867-73. Method of finding scale factor and 
correspondence equations of conformal projection ellipsoid 
of revolution on plane is given in case where scale factor 
and its normal derivative are assigned on geodesic line of 
ellipsoid; in particular method is applied to case for which 
seale factor is constant and has zero normal derivative on 
that line. 


Graphic Stereoscopic Representation of Irregular Surfaces, 
R.P.TRUMP, H.W.PATNODE. Am Assn Petroleum Geologists 
—Bul v 44 n 9 Sept 1960 p 1570-1. Preparation of satisfactory 
stereograph by properly pairing existing contour map with 
one prepared directly from it; stereo pairs are then re- 
produced photographically for conventional methods of view- 
ing; examples of stereo pairs prepared. 


Integrated Mapping System, L.J.KOSOFSKY, C.S. 
SPOONER. Photogrammetric Eng v 26 n 1 Mar 1960 p 131-5. 
Map compilation system in which stereoscopic model is covered 
completely by profile scanning; all necessary map information 
is extracted during single operation; equipment which is 
being built to investigate this system. 


Optical to Electrical Scanning Transducer for Automatic 
Stereomapping Instruments, E.R.DEMETER. Photogrammetric 
Eng v 26 n 4 Sept 1960 p 604-9. Description of high speed 
mechanical type scanner, developed by Corps of Engineers, for 
use with automatic stereomapping instruments that approaches 
speeds of electronic scanners yet is free of certain limitations ; 
characteristics are stability, precision scanning, high signal-to- 
noise ratio, and direct ortho-photomap printing ability; tilting 
in X and Y directions to scan tangent to earth’s surface in 
stereo-projected model. 


Potentials of Photogrammetric Anaglyph, J.B.THEIS. Photo- 
grammetric Eng v 25 n 4 Sept 1959 p 619-28. Application of 
anaglyph to fields of photo-interpretation, relief-mapping, and 
stereoscopic compilation of topographic maps; review of work 
previously performed with anaglyphs; future problems are 
outlined, and tentative techniques and instrumentation are 
presented. 


Simulation of Earth’s Topography for Research and En- 
gineering, S.DOMESHEK. IRE—Trans on Military Electronics 
v MIL-3 n 3 July 1959 p 87-91. Automatic Master Terrain 
Model System Developed by US Naval Training Device Center 
prepares terrain model for topographic map; system auto- 
matically scans topographic map, and transforms scanning 
signals in SPOMEDIC computer so that they are suitable 
for recording as digital quantities on magnetic tape; data on 
magnetic tape fed to power pack which controls motions of 
cutting unit which carves terrain model. 


To Measure is to Know—Geometric Fidelity and Interpreta- 
tion in Radar Mapping, B.B.SCHEPS. Photogrammetric Eng 
v 26 n 4 Sept 1960 p 637-44. Program of US Army Engineer 
Research and Development Laboratories Topographic Eng Dept 
to study geometric and other variables, which affect utility 
of radar record for mapping; variables are analyzed and 
nature of necessary conditions for mapping radar are dis- 
eussed; catalog of ignorance is offered to indicate field for 
future study and show great need for continuing work. 


Use of Photography to Achieve Basic Principles of Map 
Design, J.St.CLAIR, M.MERRIAM. Photogrammetric Eng v 
26 n 3 June 1960 p 498-504. Description of ‘“‘photoline process” 
of Army Map Service; process is new mapping technique 
applied to aerial photography; basie principles of design 
required to adapt aerial image to mapping; results of ex- 
periments. 


Costs. See Photogrammetry—Costs. 
MARINE BOILERS. See Boilers—Marine. 
MARINE BORERS 

See also Wood Preservation. 


Report on Marine Borers and Fouling Organisms in 56 
Important Harbors. US Bur Yards & Docks—Tech Publ 
NAVDOCKS TP-RE-1 Pt A Apr 1951 261 p. Available as 
PB 161061 from OTS, Washington, DC, $3.50. Analysis of 
test board results includes section giving information on 
destructive species, method of detecting and rating borer 
attack, reports on treated and untreated wood and protection 
of wooden hulls, construction and use of test boards, and 
neces summaries of results for 56 harbors in various parts 
of world. 


MARINE ENGINEERING 


See also Diesel _ Engines—Marine; Motor Boats; Motor 
Ships; Radar—Marine; Ship Propulsion; Shipbuilding ; Ships. 


Human Problems in Marine Engineering, C.C.POUNDER. 
Inst Mar Engrs—Trans v 72 n 3 Mar 1960 p 85-104 (discus- 
sion) 105-31. Paper before joint meeting of Inst Mar Engrs 
and Soc Naval Architects & Mar Engrs, indexed in Engineer- 
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MARINE ENGINEERING—Continued 


ang cindex 1959 p 757 from paper n 10 for meeting Nov 12-13 

Schiffbautechnische Gesellschaft—Jahrbuch v 52 1958. 
Springer Verlag, Berlin, 1959. 376 p. $14.28. Yearbook of Ship- 
building Tech Soc, 1958; work of Society during year, and 
membership list are recorded; 18 papers presented by various 
investigators are included; they are on _ shipbuilding and 


eeppurlding materials ; propulsion machinery, models, and ship 
esign. 


Technical Progress in Marine Engineering During 1959. 
Shipbldr & Mar Engine-Bldr v 67 n 624 Jan 1960 p 31-7: 
see also Am Soc Naval Engrs—J v 72 n 2 May 1960 p 221-30. 
Subjects considered are: diesel engines; auxiliary gear in- 
cluding refrigeration and air conditioning, cargo handling, 
etc; nuclear power for merchant ships; gas turbines: miscel- 
laneous subjects including cathodie protection of hull and oil 
tanks, tank heating and cleaning, seaway equipment. 

Research. See Ship Models. 
MARINE ENGINEERS. See Marine Engineering. 
MARINE ENGINES 


See also Diesel Engines—Marine; Gas Turbines—Marine; 
Motor Boats—Engines; Ship Propulsion. 


Marine Machinery Failures, H.N.PEMBERTON. Inst Mar 
Engrs—Trans v 72 n 10 Oct 1960 p 377-92 (discussion) 
393-403; see also Machy Market n 3098, 3099, 3100 Mar 
31 1960 p 21-4, Apr 7 p 25-8, Apr 14 p 21-2; Sci Lubrication 
v 12 n 4 Apr 1960 p 29-30; Shipbldg & Shipg Rec v 95 
n 15 Apr 14 1960 p 483-4; Motor Ship v 41 n 477 Apr 1960 
p 42-4. Examples of failure of marine machinery in service, 
with certain recommendations for avoiding or reducing risk; 
reference is made to explosions in engine crankeases, turbine 
failures, circumferential slipping of gear wheel, unfortunate 
use of welding, crankshaft failures and faults, failure of 
coupling bolts, fretting corrosion and fretting fatigue, damage 
to main diesel engine bearings, ete. Abstract of paper before 
Inst Mar Engrs. 

MARINE GEOLOGY. See Oceanography. 


MARINE SIGNALS AND SIGNALING. See Lighthouses ; 
Radar—Marine. 


MARINE STRUCTURES. See Port Structures. 
MARINE TERMINALS. See Ports and Harbors. 
MARKING MACHINES 


Electrolytic Marking on Production Basis. Tooling & 
Production v 25 n 10 Jan 1960 p 56-7. Bearing races marked 
accurately with automatic instrument around outer circum- 
ference or on flat face of bearing rings, and with little de- 
pendence on operator skill; in addition to parts numbering, 
electrolytic marking identified production runs, lot numbers, 
special treatments, radial play, surface hardness, and similar 
data; main feature of Lectroetch automatic marker is motor 
operated ram, to which is attached cartridge containing stencil 
and electrolyte fluid. 


MARTENSITE. See Iron and Steel Metallography—Martensite. 
MASERS 


See also Crystals—Electric Properties; Radio Amplifiers— 
Parametric ; Radio Astronomy. 


Absolute Stability of Maser Using Beam of Ammonia Mole- 
cules, N.G.BASOV, A.N.ORAEVSKII. Radio Eng & Electronics 
vy 4n 7 1959 p 172-88. English translation of article indexed 
in Engineering Index 1959 p 758 from Radiotekhnika i Elek- 
tronika July 1959. 


Ammonia Maser Oscillator, A.M.J.MITCHELL, K.G.ROOTS, 
G.PHILLIPS. Electronic Technology v 37 n 4 Apr 1960 p 
136-43. Constructional details of ammonia maser; four im- 
portant factors affecting frequency of oscillation investigated ; 
difference frequency between two ammonia masers running 
at 23,870 Me was found to be stable to within 12 eps over 
4 hr; possibilities of improving frequency stability are dis- 
cussed. 


Concerning Conversion of Mechanical Energy Into SHF 
Energy and SHF Motor, N.G.BASOV. Radio Eng & Elec- 
tronics v 4 n 7 1959 p 164-71. English translation of article 
indexed in Engineering Index 1959 p 758 from Radiotekhnika i 
Elektronika July 1959. 


Design Considerations for Self-Contained Ammonia Maser 
Oscillator, S.HOPFER. IRE Int Convention Rec v 8 pt 3 
(Electron Devices, Microwave Theory & Techniques) 1960. p 
78-86. Review of principles of maser operation; problems in- 
volved in designing practical commercial oscillator. 


Experimental Investigation of Molecular Generator, A.Ya. 
LEIKIN. Measurement Techniques n 7 July 1959 p 543-7 
(English translation of Izmeritel’naya Tekhnika). Study con- 
cerns molecular generators constructed at Khar’kov State In- 
stitute of Measures and Measuring Instruments and represent- 
ing modified version of older Soviet masers; as source of 
beam, grid with long channels (1.3-1.5 mm with diam of 0.05 
mm) is used, as well as system consisting of thick and thin 
(needle) rods to obtain very smooth tuning of resonator; in- 
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strument contains two generators mounted in common vacuum 
chamber. 


Focusing Molecular Beams of NH:, J.C.HELMER, F.B. 
JACOBUS, P.A.STURROCK. J Applied Physies v 31 n 3 Mar 
1960 p 458-63. Problem of forming molecular beams for use 
in ammonia masers is examined; new type of parabolic 
focuser with “point source’”’ effuser is investigated theoretically 
and experimentally; theory of beam formation in multitube 
effuser is described; design considerations are discussed for 
parabolic, upper-state focusers and for coaxial, lower-state 
focusers; operation of system is described in which lower- 
state molecules produced by maser oscillation may be detected. 


Introduction to Theory of Solid-State Masers With Particular 
Attention to Traveling-Wave Maser, P.N.BUTCHER. Instn 
Elec Engrs—Proc v 107 pt B (Hlectronie & Communication 
Eng) n 34 July 1960 p 341-51 (discussion) 351-2. Properties of 
paramagnetic ions and quantum theory of maser action; semi- 
classical treatment based on classical equation of motion of 
magnetic dipole, used to evaluate engineering characteristics 
of traveling-wave maser which employs comb type of slow 
waveguide. Paper 8220E. 


Maser, Iraser, and Laser, H.LYONS. Astronautics v 5 n 5 
May 1960 p 38-9, 100-4. Solid state or molecular electronics 
in form of low-noise amplifiers and atomic clock provide new 
tools for space and relativity experimentation; two distinct 
classes of Masers using atomic or molecular beams and solids; 
reference made to optical Maser under development at 
Columbia Univ using potassium (or cesium) vapor; it would 
be desirable to make Iraser (Infrared Amplification by Stimu- 
lated Emission of Radiation) and Laser (Light Stimulated) 
ueing ous state methods, by techniques similar to those de- 
scribed. 


Maser States in Ammonia—Inversion, A.A.VUYLSTEKE. 
Am J Physics v 27 n 8 Nov 1959 p 554-65. General mechanical 
features of ammonia molecule; semiclassical derivation of 
rotation energy spectrum, and discussion of inversion doubling 
in vibrational spectrum; consideration of internal dynamics 
of molecule; Stark effect on inversion doublets is discussed ; 
principle of ammonia beam maser is described. 


Molecular & Allied Devices for Generation & Amplification 
of Microwaves, S.DEB, A.N.DAW. J Sci & Indus Research v 
18A n 11 Nov 1959 p 510-19. Developments in molecular and 
allied devices for generation and amplification of microwaves ; 
explanations of operating principles and experimental arrange- 
ments of Maser and Mavar type devices are given; possible 
development of devices using plasma interaction and Cerenkov 
radiation are outlined; advantages and disadvantages of 
various types of devices and their present state of development. 
74 refs. 

Molecular Beam Formation by Long Parallel Tubes, J.A. 
GIORDMAINE, T.C.WANG. J Applied Physics v 31 n 3 Mar 
1960 p 463-71. Characteristics of molecular beams formed by 
sources consisting of long tube arrays are measured for 
several sources; peak beam intensity and beam width are cal- 
culated when collisions in source are taken into account under 
assumption that limited region of Knudsen type flow occurs 
near l-p end of source; source design considerations are dis- 
cussed. 

On Theory of Molecular Oscillator, ALN.ORAIEVSKII. Radio 
Eng & Electronics v 4 n 4 1959 p 228-36. English translation 
of article indexed in Engineering Index 1959 p 1758 from 
Radio-tekhnika i Elektronika Apr 1959. 


Operating Characteristics of Ammonia Beam Maser, F.S. 
BARNES. IRE—Proc v 47 n 12 Dec 1959 p 2085-98. Operating 
characteristics of ammonia beam maser described; theory for 
operation expanded to predict angular distribution of mole- 
cules coming from beam collimator and effect of focuser on 
velocity distribution of molecules entering cavity; factors that 
must be controlled to obtain greater accuracies in frequency 
stability and reproducibility of selected frequency investigated. 


Operating Characteristics of Molecular-Beam Maser, H.G. 
VENKATES, M.W.P.STRANDBERG. J Applied Physics v 31 
n 2 Feb 1960 p 396-9. General expressions for emitted power 
and frequency pulling in ammonia maser are deduced; 
operating characteristics of maser are deduced by introducing 
mean-square time of flight of molecules in cavity. 

Optimum Line Width for Transition Used in Reflection 
Cavity Maser Amplifier, G.J.TROUP. Australian J Physics v 
12 n 3 Sept 1959 p 218-21. Line width of amplifying transition 
in reflection cavity maser shown to have optimum value, 
which will give maximum amplification bandwidth at fixed 
gain; difficulties associated with achieving optimum line width 
in practice for paramagnetic maser are discussed. 


Packaged Tunable L-Band Maser System, F.R.ARAMS, S. 
OKWIT. IRE—Proec v 48 n 5 May 1960 p 866-74. Low-noise 
tunable L-band maser system is described; maser uses pink 
ruby crystal oriented at 90° and is tunable from 850 to 2000 
Mc: L-band circulator has insertion loss of 0.3 db and operates 
over 200 Me frequency range; system is packaged into opera- 
tional unit that includes all auxiliary components. 


Primenenie medlennykh molekul v molekulyarnykh genera- 
torakh, N.G.BASOV, A.N.ORAEVSKII. Zhurnal Eksperi- 
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mental’noi i Tereticheskoi Fiziki v 87 n 10 Oct 1959 p 1068-71. 
Use of slow molecules in molecular generators; methods of 
raising frequency stability of molecular generator, in which 
molecular beams are used with mean velocities much less than 
thermal velocity at room temperature. 


Relaxation Effects in Maser Material, Ks(CoCr) (CN)., S. 
SHAPIRO, N.BLOEMBERGEN. Phys Rev v 116 n 6 Dec 15 
1959 p 1453-8. Derivation of general expressions for dependence 
on pump power of microwave spin susceptibility at various 
frequencies; temperature dependence of susceptibility in 
presence and absence of cross-saturation; implications for 
operation of solid-state maser; susceptibilities at both pump 
and maser frequencies are shown to follow general theoretical 
dependence and reach asymptotic values as function of pump 
power. 


Ruby as Maser Material, C.KIKUCHI, J.LAMBE, G.MAK- 
HOV, R.W.TERHUNE. J Applied Physics v 30 n 7 July 1959 
p 1061-7. Reasons for initial choice of ruby as maser material ; 
results of some measurements of parameters in spin Hamil- 
tonian and of spin relaxation times; discussion of relative 
merits of single and double-pump modes of operation of 
four-level maser; measurements of oscillator power for two 
cases. 27 refs. 


Solid-State Maser Amplifier, S-A.AHERN. Electronic Tech- 
nology v 37 n 2 Feb 1960 p 59-63. Physics of maser opera- 
tion, including criteria used for selection of materials; prac- 
tical cavity maser, system applications. 


Un maser a resonance magnetique nucleaire, H.BENOIT. 
Annales de Physique v 4 n 11-12 Nov-Dec 1959 p 1439-83. 
Nuclear magnetic resonance maser; theory of two level maser 
utilizing new technique of rotative nuclear spins of moving 
liquid; technique is based on h-f excitation on inhomogeneous 
magnetic field, and provides conditions for “rapid adiabatic 
passage’. 60 refs. 


MASONRY MATERIALS. See Brick; Building Materials; Ce- 
ment; Clay Products; Concrete; Lime. 


MASONRY STRUCTURES. See Concrete Construction ; Dams; 
Foundations; Spillways; Tunnels—Construction. 


MASS PRODUCTION. See Automobile Manufacture; Electron 
Tubes— Manufacture ; Electroplating—Control ; Fasteners ; 
Furnaces, Heat Treating—Gas; Houses; Industrial Plants— 
Automation; Machine Shop Practice; Materials Handling. 


MASS SPECTROMETERS 


See also Chemical Plants—Instruments; Electric Insulating 
Materials—Testing ; Electron Tubes—-Manufacture; Electron 
Tubes—Testing; Gas Analysis—Apparatus; Gasoline Analysis ; 
Ionization; Ionosphere; Leak Detectors; Pressure Measuring 
Instruments—Vacuum; Vacuum and Vacuum Equipment. 


Dual-Inlet System for Mass Spectrometer, G.L.COOK, R.A. 
MEYER, D.G.EARNSHAW. US Bur Mines—-Report Investiga- 
tions n 5663 1960 8 p. Design of dual inlet system for 
Consolidated model 21-103C mass spectrometer ; system permits 
both high-mass and low-mass samples to be run by using 
single instrument; difficulties of using single instrument for 
both purposes and method of minimizing these difficulties 
through use of present design. 


Ein neues, universell einsetzbares Lecksuch-Massen-spek- 
trometer, H-W. DRAWIN, K.KRONENBERGER. Vakuum- 
Technik v 8 n 5 July 1959 p 128-37. Portable bench type mass 
spectrometer developed; particularly suitable for detecting 
leaks in vacuum and pressure vessels; instrument also used 
for analysis of simple gas and vapor mixtures; results ob- 
tained with instrument, and application for leak detection de- 
scribed; important technical data. 


Eine neue Vakuumschleuse fuer Massenspektrometer, C. 
BRUNNEE. Zeit fuer Instrumentenkunde v 68 n 5 May 1960 
p 97-102. New vacuum lock for mass spectrometers; motor 
driven, heatable vacuum lock for introduction of solid samples 
into thermal emission or furnace ion source; samples which 
can be changed in about 1 min, may be degassed in lock 
chamber. 


Electrostatic Mass Spectroscope, W.TRETNER. Vacuum vy 
10 n 1-2 Feb-Apr 1960 p 81-4. At pressures below 10-® Torr, 
signal currents generated by mass spectrometer tubes are so 
small that long time is required for registration of entire 
spectrum ; to avoid this drawback new mass spectrometer tube 
was developed; due to high signal-output of tube, whole mass 
spectrum, from Hz to Hg positive ions, can be displayed on 
oscilloscope at 50 eps; practically continuous control of 
residual gas can be achieved. 


Etude et réalisation d’un spectrométre de masse du type 
omégatron—2, R.J.WARNECKE. Annales de Radioélectricite 
v 15 n 60 Apr 1960 p 169-99. Development of experimental 
omegatron—2: application to analysis of mixed gases; two 
versions of omegatron, one of which is intended for quantita- 
tive analysis of gases at very low pressure (not greater than 
10° Torr) and other for detection of leaks, mainly in 
vacuum, sealed tubes, and electronic devices; effect of HF 
level, bias voltages, value of electron current, etc, on char- 
re st and performance of spectrometer. (English ab- 
Stract). 
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How Fused Silica Improves Mass Spectrometer, C.M.STE- 
VENS. Cer Industry v 75 n 4 Oct 1960 p 74-6. Use of opaque 
fused silica for precision spherical electrostatic condenser in 
new mass spectrometer at Argonne Nat Laboratory; device 
gives instrument double focusing properties in measurement of 
atomic nuclei; design requirements for 4 in. gap, 20 in. high, 
with mean radius of curvature of 100 in. and 75° section; 
gold coating is bonded to silica by bismuth oxide layer; 
diagrams. 

Large Double-Focusing Mass Spectrometer. Engineer v 209 
n 5435 Mar 25 1960 p 547-8. Spectrometer of 100-in. radius, 
at Argonne National Laboratory, is shaped like backward 
letter “S’ in plane parallel to floor; principal parts are 
source unit, electrostatic analyzer, magnetic analyzer, and 
collector unit where ions are detected; it will be used for 
comparing meteoritic and earth uranium, in search for 
curium-247, absolute measurement of cesium-127 half life, ete ; 
diagrams. 

Mass Separation of High Energy Particles in Quadrupole 
Lens Focusing Systems, E.D.COURANT, L.MARSHALL. Rev 
Sci Instruments v 31 n 2 Feb 1960 p 163-6. Dependence of 
separation achieved in mass separation systems not only on 
applied electric field but also on characteristics of systems of 
magnetic lenses which may be used to contain and focus 
beam particles; quantitative relations for mass separation and 
momentum dispersion; design of systems involving module of 
magnetic lenses and electric field. 


Mass Spectrograph for Analysis of Solids, M.GOTO, J.KATI. 
Mitsubishi Denki Laboratory Reports v 1 n 1 Jan 1960 p 
51-63. Design and construction features of device comprising: 
analyzer unit, ion source, ion accelerating region, electrostatic 
energy selector, magnetic analyzer, detecting photographic 
plate and pumping system; unit, usable where very high 
sensitivities are important, is applicable to problems in re- 
search of physics or chemistry of solid state, study of nuclear 
reactions and determining trace quantities in semi-conductors 
and reactor materials. 


Mass Spectroscopy as Research Tool, A.H.TURNBULL. Nu- 
clear Power v 4 n 41 Sept 1959 p 108-11. Modern spectro- 
seopes widely used for basic nuclear research and rapid 
routine analysis; typical applications are measurement of 
atomic masses; isotope dilution analysis, half-life determina- 
tion, neutron absorption cross-sections, fission yields, branch- 
ing ratios, high temperature studies, leak detection, free 
radical studies, and geological age determinations; principles 
of operation and specific use for above applications are given. 


Miniature Radiofrequency Mass Spectrometer, E.F.DOIL’- 
NITSYN, A.I.TRUBETSKOI, M.Ya.SHCHERBAKOVA. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 p 262-4. 
Mass spectrometer resolving power of up to 16 and close 
agreement between spectra and tuning equation; instrument 
can be used where vacuum is comparatively “‘poor’” (10-3 mm 
Hg), for investigation of gases liberated from various electric 
vacuum materials, and for ordinary gas analysis. 


Omegatron, N.I.LEONT’EV, Yu.K.UDOVICHENKO. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 105-8. 
Mass analyzer for measurements in region of light masses; 
principle of operation of instrument, which is highly sensitive 
due to absence of collimating slots, is based on cyclotron 
resonance of ions; accuracy for determining isctope content 
of normal neon is plus or minus 5%. 


Praezisionsbestimmung von Isotopenhaeufigkeiten mit dem 
Massenspektrometer, K.HABFAST. Zeit fuer Instrumenten- 
kunde v 68 n 4 Apr 1960 p 82-6. Accurate determination of 
isotope ratios by mass spectrometer; new electronic circuit 
makes it possible to measure ratios with absolute sensitivity 
of better than 1:10°; features of new dual collector system. 


Scintillation Type Mass Spectrometer Ion Detector, N.R. 
DALY. Rev Sci Instruments v 31 n 3 Mar 1960 p 264-7. New 
and relatively simple type of instrument based on accelera- 
tion of positive ion on aluminum surface releasing secondary 
electrons, which in turn are accelerated onto organic scintil- 
lator, viewed by sealed-off photomultiplier ; counting methods 
are used to measure ion beams; detector has low noise level, 
4x10-°° amp, and mass discrimination is small for ions in 
high and low mass range. 


Uno spettrometro di massa di elevata sensibilita, G.BOAT 
R.SANNA, M.E.VALLAURI, M.REINHARZ, Nuovo ements 
—Supp v 16 n 2 1960 p 215-31. High sensitivity mass spectro- 
meter designed and put into operation at Physics Depart- 
ment of Univ of Genoa; apparatus is suitable for measuring 
small variations of isotopic abundance ratio in light gaseous 
elements; sensitivity is one part in two million and precision 
is 1/1000. 


Workable Magnetic Shim to Correct Second-Order Aberra- 
tion in Mass Spectrometer, S.J.BALESTRINI, F.A.WHITR. 
Rev Sci Instruments v 31 n 6 June 1960 p 633-6. Simple shim 
developed for second-order focusing in existing conventional 
mass spectrometer of magnetic sector type; formula for its 
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fabrication from sheet of thin magnetic material, and practical 
method for its alignment. 


Accessories. Aufbau einer magnetischen Atomstrahlresonanzap- 
paratur, D.von EHRENSTEIN, G.FRICKE, P.PIETSCH. Zeit 
fuer Physik v 156 n 3 1959 p 411-15. Construction of mag- 
netic _ atomic-beam-resonance-apparatus, used in connection 
with ionization-detector consisting of mass-spectrometer with 
electron-bombardment ionizer; total beam length is 127 cm; 
all magnet-coils are mounted outside vacuum-chamber; adjust- 
ment is made by auxiliary obstacle-wires. 


Ton Sources. Emission of Negative Ions of Oxygen During 
Activation of Oxide-Coated Cathodes, N.A.SURPLICE. Brit 
J Applied Physies v 11 n 9 Sept 1960 p 430-8. Oxide-coated 
cathodes used as ion sources in simple mass spectrometer 
have been found to emit atomic negative ions of oxygen 
during their activation at high temperatures; evidence sug- 
gests that ions were formed by dissociation of coating, then 
diffused to surface and were removed by positive ion bombard- 
ment; process leaves oxygen vacancies in oxide which act as 
electron donors and increase its electron emission. 


Power Supply. Transistorized Power Supplies for Mass Spec- 
trometer, R.D-RUSSELL, F.KOLLAR. Can J Physics v 38 
n 5 May 1960 p 616-23. Power supplies currently used for 
mass spectrometers dissipate kilowatts; magnet current 
power supply and filament emission control using transistors 
described in detail; advantages are easier and less expensive 
construction, lower maintenance costs; certain regulated 
power supplies normally used lend themselves well to con- 
version. 


MASS TRANSFER 


See also Aerodynamics—Heating Effects; Chemical Processes 
—Mass Transfer; Distillation; Dryers; Flow Meters; Flow 
of Fluids—Boundary Layer; Gases; Heat Exchangers; Heat 
Transfer; Mathematics; Physics—Solid State. 

Gas-Phase Mass-Transfer in Disk-Column, N.A.WARNER. 
Chem Eng Science v 11 n 2 Oct 1959 p 130-7. Process was 
studied by measuring rates of vaporization of liquids in 
different gases for wide range of counter-current gas and 
liquid flow rates; for disk column, simple correlation is 
established between gas film mass transfer coefficient, dif- 
fusion coefficient and gas phase pressure drop. 


Mass Transfer to Turbulent Fluid with and without Chemi- 
eal Reaction, T.K.SHERWOOD, J.M.RYAN. Chem Eng 
Science v 11 n 2 Oct 1959 p 81-91. New theory based on 
turbulent boundary layer model is developed to describe 
mass transfer with simultaneous, fast, irreversible reaction ; 
data on dissolution of rotating cylinder of benzoic acid into 
aqueous caustic are compared with this theory and with 
theories based on film and penetration models. 33 refs. 


MATEMALE DAM. See Dams, Earth—France. 


MATERIALS ANALYSIS. See Chemical Analysis; Inspection ; 
Mass Spectrometers; Materials Testing; Metals Analysis; 
Microscopic Examination; Spectrum Analysis; X-Ray Analysis. 

MATERIALS HANDLING 


See also Ash Handling; Cableways; Cargo Handling; 
Cement Handling; Coal Handling; Coal Mines and Mining— 
Conveying; Coal Storage; Containers; Conveyors; Cranes ; 
Freight Handling; Grain Handling; Hydraulic Control and 
Transmission; Industrial Plants—Automation; Industrial 
Plants—Design; Industrial Trucks; Inventory Control; Lum- 
ber Handling; Mail Handling; Mine Hoists; Ore Handling; 
Packaging; Sand and Gravel Plants; Sugar Handling. 


Dispensing Problem Materials in Process, L.E.HARPER. 
Automation v 7 n 5 May 1960 p 77-85. Basic handling tech- 
niques for feeding difficult materials in various industries ; 
characteristics of problem materials, including compressibility, 
non-uniformity, formability, viscosity, etc; examples, includ- 
ing chewing gum, extracts, carbon black, latex, nickel car- 
bonyl, asphaltum, nitrocellulose, food products, ete. 


Electrically-Programmed Small Parts Handling Device. 
Automatic Control v 12 n 2 Feb 1960 p 38-6. Features of 
“Tyransfe-Robot” system, intended to be replacement for 
human operators in medium-length production runs in such 
applications as assembly of office and business machines and 
parts handling steps in fabrication and assembly of house- 
hold hardware; system is based on mechanization of type of 
motions used by human assemblers. 


Gravity Flow, P.O.BERG. Modern Matls Handling v 14 n 9, 
11, 12 Sept 1959 p 117-20, Nov p 102-5, Dec p 84-6. Sept: In 
many industrial processes continuous and uniform flow of 
bulk materials is essential to efficiency; five types of flow 
aids, for keeping stored materials in fluid state, and seven 
types of bin unloaders are described. Nov: Proper design of 
bins, hoppers, and spouts can preclude need for flow aid 
devices; aspects of design are discussed and illustrated ; bulk 
flow theory is reviewed. Dec: Specification to supplier of re- 
quired physical characteristics of raw bulk material can 
resolve many flow problems. 


Hydraulics Applied to Materials Handling, F.H.SLADE. 
Compressed Air & Hydraulics v 24 n 283, 284 Oct 1959 p 344-7, 
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Nov, 888-91. Oct: Use of hydraulic equipment for lifting, 
moving, tiering, and stacking of materials; all aspects of 
materials handling in their flow into and through factory 
including all manufacturing processes of assembly, storage, 
and shipment. Nov: Description of some specific hydraulic 
equipment such as fork lift trucks, hydraulic loaders, swing 
shovels, and hydraulic platforms. 


Manipulator: Its Design and Application, J.C.SOMERS. 
ASME—Paper n 59-A-186 for meeting Nov 29-Dec 4 1958 
8 p. Manipulator is piece of equipment used to lift or move 
heavy object or object with irregular or complicated shape; 
examples are tongs, grapples, rotators, etc; manipulator 
serves many purposes: to pick up object, to move it, to shift, 
turn or lay down object onto floor, pallet, platform, truck 
handling equipment, or machine; some types of manipulators 
are illustrated and various problems visualized. 


Manutention des casiers, caisses, colis et pieces diverses, 
A.CHAMOUARD. Technique Moderne v 52 n 2 Feb 1960 
p 28-32. Handling of bins, crates, packages and miscel- 
laneous items; general principles of construction, operation, 
and scope of application for gravity conveyors, belt relays, 
conveyors with driven rollers, chain and pallet conveyors, 
belt conveyors with raising and lowering devices, bar type 
raising and lowering machines, “paternoster’”’ or plate type 
elevators, balance type elevators, and mobile equipment. 


Materials Handling. Consulting Engr (St Joseph, Mich) v 
14 n 4 Apr 1960 p 103-26. Staff report containing sections 
on role of consultant, planning of new plant, remodeling of 
old plant, special problems, and examples of existing proj- 
ects relating to materials handling of aggregate, sand, and 
gravel, coal, wood chips, other bulk materials, unit loads, and 
automated warehouse. 


Materials Handling in Industry, W.A.WOEBER. Mech World 
v 189 n 3481 Aug 1959 p 342-6. Materials handling refers to 
movements of materials over relatively short distances within 
industrial establishment; comprised of process handling, 
interprocess handling, and storage handling and includes 
handling of raw materials and tools, materials in process, 
finished products, and removal of waste products; efficiency 
measured by ratio of processing time to sum of times of 
processing and handling; survey of various elements involved 
in handling operations. 


Materials Handling: Plea for More Understanding, Speedier 
Action and Increased Productivity, J.E.FORLIN. Inst of 
Matls Handling—J v 1 n 4, 5 Apr 1959 p 146-50, July p 
182-3. Apr: Recommendations for analysis of material handling 
procedures so that bad methods may be recognized and 
eliminated; evaluation of conditions which are symptomatic 
of poor handling procedures; work study, which includes 
method study and work measurement, is technique described 
for improving handling. July: Some typical histories, which 
illustrate solutions of material handling problems. 


New Dimension in Materials Handling, C.W.DRAKE. Mech 
Eng v 82 n 6 June 1960 p 71-3. New approach to organiza- 
tion of distribution from end of assembly line to ultimate 
consumer are required in order to take full engineering ad- 
vantage of new equipment; new equipment is not used most 
economically if organization of distribution flow remains as 
it was before; examples cited in which creative engineering 
without use of costly hardware has substantially reduced 
distribution costs and improved customer services. Paper 
59-A-325. 


Palettes, caisses gerbables, praticables, bacs metalliques 
auxiliares de la manutention et du stockage, G.SCHEMM. 
Technique Moderne vy 52 n 2 Feb 1960 p 40-2. Pallets, stock- 
able crates, metal containers, and other auxiliary materials 
handling and storage equipment; various types of auxiliary 
equipment essential to materials handling and storage in- 
cluding pallets and platforms, stockable crates and pallet 
crates, mobile stanchions, and some _ specifically designed 
equipment for stacking special items are described. 


Physikalische und _ wirtschaftliche Probleme des Trans- 
portes von Festteilchen in Fluessigkeiten und Gasen, W. 
BARTH. Chemie-Ingenieur-Technik v 32 n 38 Mar 1960 p 
164-71. Physical and economic problems in conveying of solid 
particles in liquids and gases; pneumatic and hydraulic con- 
veying plants are characterized by low plant costs and small 
space requirements; operating costs in general are higher 
than in classical methods of conveying; for economy of 
energy, low conveying velocities and high solids ratio in 
region of “‘stoppage limit’? should be used. 


Problems in Use of Plant-Handling Equipment, W.B.EDGE. 
Inst Matls Handlinge—J v 1 n 6 Oct 1959 p 209-12, 2338. 
Plant-handling equipment is defined as that connected with 
movement and manipulation of goods and materials in process 
of manufacturing and distribution; problems in use of equip- 
ment arise from factors of design, material, manufacture, 
service, site conditions, and efficiency in safe operation; 
anticipation of mechanical breakdown, and accident preven- 
tion, requires periodic inspections and surveys covering safety, 
compliance with statutory regulations, efficiency of operation 
and suitability for intended purposes, and maintenance. 
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Techniques for Parts Handling, R.H.BONNER. Automation 
vy 7n 6 June 1960 p 82-6. Survey of common types of feeding 
devices with application data on integrated systems; bulk 
feeders and orientation type feeders; how basic handling 
techniques can be successfully applied in wide variety of 
situations. 


Way to Better Order Picking, A-KORNYLAK. Modern 
Matls Handling v 14 n 10 Oct 1959 p 108-9. Hight goals to 
aim for in planning order picking system are reduction of 
labor time, labor effort, inventory, errors, and supervision, 
elimination of spoilage, saving of space, and speeding of 
service: ten guides for setting up system are tabulated and 
discussed, with illustration of how system adapts to sug- 
gested guides. 

What To Consider In Selecting Wheel-Type Loaders, H.D. 
CLARK. Modern Matls Handling v 15 n 3 Mar 1960 p 111-13. 
Mobility and speed make wheel loaders ideal for bulk hand- 
ling; selection should be based on analysis of production 
needs, productive capacity of loader, cost, and availability 
of maintenance parts and service; aid in selection analysis 
considers two aspects: loader components which include 
bucket capacity, lifting capacity, and bucket operating speed, 
and chassis components which include engine power ratings, 
physical size and weight, and work and travel speeds. 


When Do You Need Material Handling Equipment? H.L. 
TYGESSON. Mill & Factory v 66 n 1 Jan 1960 p 108-9. 
Materials handling equipment needed when unit loads exceed 
60 lbs, when travel time exceeds lifting and placing time, 
when there is unused storage space above floor loads; efficiency 
of manual and mechanical handling compared; small factories 
should also consider use factor and cost of not having ma- 
terials handling equipment. 


Accident Prevention. See also Accident Prevention; Chemicals 
—Safe Handling; Industrial Trucks—Accident Prevention. 


Plant Layout, J.W.HALL. Mech Eng v 82 n 7 July 1960 
p 82-3. Importance of planned integrated system of materials 
handling stressed, using planning of plant layout to determine 
equipment which is best suited to operations to be performed. 
Paper 59-A-252. 


Safe Conveyors, J.C.WEBB. Mech Eng v 82 n 7 July 1960 
p 84-5. Definition of most commonly used conveyors; overall 
safety aspects of conveyorized manufacturing vs manual 
methods; desirability of finding median or most practical 
point in considering safety measures; what manufacturers 
ean do to ensure safety consciousness among employees; 
practical suggestions gained from author’s experience and 
that of other manufacturers and users of conveyors. Paper 
59-A-251. 

Safety in Materials Handling, W.J.BYRNE. Mech Eng v 
82 n 7 July 1960 p 30-1. Materials handling in industry and 
work-injury problem associated with it; evolution of manage- 
ment is traced to its present scientific stage; through adop- 
tion of scientific management principles, fact-finding and 
analysis approach to materials handling safety is advanced 
wherein potential injury sources are identical and control 
measures are developed. Paper 59-A-253. 


Aircraft Plants. Materials Handling at Canadair. Eng J v 42 n 
11 Nov 1959 p 45-9, 60. Problems of manufacture and ma- 
terials handling during planning and assembly stages at 
plant at Montreal comprising 2,600,000 sq ft floor area; 
special aspects of handling many thousands of parts for 
production of only few aircraft per month; method of han- 
aline depends on size of aircraft to be produced; equipment 
used. 


Aluminum Plants. Fluidized Handling of Alumina Powder, FE. 
RUSHELL, R.C.MASKELL. Mech Handling v 47 n 3 Mar 
1960 p 126-31. Deseription of Canadian British Aluminum Co, 
Ltd, facility at Baie Comeau, Canada which is based on 
6 reinforced concrete silos each 65 ft in diam and 100 ft 
high, one of which serves as loading point for battery driven 
distribution vehicles delivering powder to smelting furnaces; 
four major plant sections are: intake of alumina for storage, 
filling service silo and extraction from storage, serving 
distribution vehicles from service silo and air supply and 
dust suppression. 


Mechanical Lifting of Aluminum Slabs, Mech Handling v 
46 n 9 Sept 1959 p 505-7. To handle larger (up to 85 ft long) 
and heavier slabs, singly and in batches, Banbury Works of 
Northern Aluminum Co, Ltd, uses King ‘‘Mansaver” which 
is electrically operated grab of 10% ton capacity, having 13 
pairs of load-carrying legs spaced at 6 ft centers and sup- 
ported by two double channel load bearing beams running 
full length of grab, to lift 40 slab piles and take them to 
loading bay; King de-piling crane, which has 44 rubber suc- 
tion disks, lifts single slabs; controls. 


Automobile Plants. See also Automobile Manufacture; Auto- 
mobile Plants—-Automation ; Conveyors—Control. 


Automated Materials Handling in New Automobile Press 
Shop. Compressed Air & Hydraulics v 24 n 280 July 1959 p 
239-42, Modern press shop at Vauxhall Motors, provides 
excellent example of recent progress made in large-scale auto- 
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matic materials handling; introduction of automatic loading, 
ejecting and extracting devices, and inter-press transfer 
systems greatly reduce time, labor and_ cost involved in 
production of pressing which has to pass through many press 
stages; it is estimated that at present rate of production sav- 
ing of 153,000 man-hours over period of one year will have 
been achieved. 

Complex Conveyor Simplifies Production. Engineering v 190 
n 4924 Sept 2 1960 p 314. Mechanical handling scheme 
evolved for Simca automobile manufacturing plant at Poissy, 
France, where two production lines operate, for greater part 
of process, in parallel yet at differing speeds; automatic 
system calls up bodies from shop below, passes them through 
painting and inspection, and delivers them to trim line; loaded 
trolleys are propelled by pusher dogs fitted to links, which 
allows transfer between lines, live or dead storage, and use 
of drop sections for transfer to overhead line. 


Electrical Control of Assembly Line in Automobile Industry, 
R.BAISCH. Siemens Rev v 26 n 8 Dee 1959 p 251-6. English 
version of article indexed in Engineering Index 1959 p 761 
from Siemens Zeit Nov 1958. 


Integrated Materials Handling at Ford Motor Co, Ltd, P.C. 
MacCULLOCH. Mech Handling v 47 n 3 Mar 1960 p 143-57. 
Design, equipment and arrangement of work flow at Ford 
Motor Co trim and assembly building at Dagenham where 
body shells are withdrawn from buffer storage lines as_re- 
quired and where shells of all six models are subjected to 
described processes ; all processes on body shells are performed 
with shells suspended on slings and passed by overhead con- 
veyors ; control system. 


Materials Handling in Large Commercial Vehicle Works, 
E.S.THOMAS. Inst of Matls Handlinge—J v 1 n 8 Apr 1960 
p 299-303. Materials handling at factory of AEC Ltd pro- 
ducing truck and passenger vehicles, railroad rolling stock, 
and marine and industrial engines covering range of 3860 
types, and encompassing more than 50,000 current part num- 
bers; description of methods employed to increase production 
in plant already expanded to limits of its site, by improve- 
ment in materials handling and storage, and by introduction 
of Electronic Data Processing for analysis of information. 


Mechanized Equipment Expedites Handling of Automotive 
Sheet Metal, H.CHASE. Machy (NY) v 66 n 6 Feb 1960 p 
125-8. Addition of automatic units has reduced handling costs 
and increased hourly output of engine oil pan and front 
fender stampings at Buick Motor Division; loading and un- 
loading of presses now require less manual labor, while opera- 
tor safety has been increased. 


Ten Miles of Fords. Mass Production v 35 n 11 Nov 1959 
p 84-9. Complete mechanical handling system, built by Geo.G. 
King, Ltd, for paint, trim and assembly building of Ford 
Motor Co, Ltd, Dagenham, comprises overhead and floor 
conveyors incorporating system of ‘indexers’ which call bodies 
from one section to another, with automatic transfer sections 
for movement from one system to another, including passing 
of painted bodies into trim and assembly shop on ground 
floor below; it is capable of carrying 1500 bodies simul- 
taneously ; details of equipment and operational procedure. 


Bakeries. Bulk Handling and Automation at Biscuit Works. 


Engineer v 209 n 5448 June 24 1960 p 1060-2; see also 
Engineering v 190 n 4919 July 29 1960 p 154-5. Reconstruction 
at Carr & Co; road tankers deliver flour, glucose, syrup and 
sugar into storage tanks from which they are conveyed under 
automatic control to mixers and finally as dough to ovens; 


conteel is by punched recipe card system and master control 
panel, 


Bearing Manufacturing Plants. Radio Controlled Phosphating 


Line Handles Large Parts, S.A.CCHOJNOWSKI, H.P.WHIT- 
TAKER, Jr. Automation v 6 n 11 Nov 1959 p 98-100. Auto- 
matic system of Timken Roller Bearing Co, plant Canton, 
Ohio for handling of large mill roll bearings in finishing 
operation. 


Timken Roller Bearing Company Installs Efficient Handling 
System in New Warehouse, C.E.BERNDT, J.McKINNEY. 
Blast Furnace & Steel Plant v 48 n 5 May 1960 p 456-8. 
About 1300 items in different sizes and grades of rounds, 
flats, squares, precision ground flats, and seamless mechani- 
cal tubing are carried in stock for shipment by new stream- 
lined handling of orders to expedite delivery; how orders are 
ans tp “ibainiies 24 hr of their receipt; inventory carefully con- 
rolled. 


Breweries. Brewery with Better Flow, J.V.ZIEMBA. Food Eng 


v 32 n 5 May 1960 p 72-4. New system at Anheuser-Busch, 
St Louis, for handling pallet loads of empty and filled cans, 
bottles and cases; conveyors, tray elevators, photoelectric eye 
and limit switches, etc, are used. 


Pallet Loads and Conveyors—Key to No-Hands Handling. 
Material Handling Eng vy 15 n 8 May 1960 p 80-1. Steps 
taken by brewery which uses automatic system and case 
palletizers and depalletizers along with fork lift trucks, 
automatic lifts, carton packers and powered pallet to handle 
flow of material more efficiently. 
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MATERIALS HANDLING—Continued 
Cement Plants. See Conveyors—Belt. 


Ceramic Plants. Woodbridge Modernizes to Serve Mass Market. 
Cer Age v 76 n 2 Aug 1960 p 29-32. Description of new air 
conveying system, belt and shuttle conveyors, which assist 
raw materials handling at Woodbridge Sanitary Pottery Corp, 
(Div of Gerber Plumbing Fixtures Corp), Woodbridge, NJ. 

Chemical Plants. See Materials Handling—Powders. 

Coils. See Materials Handling—Wire Mills; Wire Drawing. 


Control. See Conveyors—Control; Materials Handling—Auto- 
mobile Plants; Materials Handling—Bakeries; Materials 
Handling—Bearing Manufacturing Plants; Materials Handling 
—Electric Manufacturing Plants; Materials Handling—Paper 
and Pulp Mills; Materials Handling—Warehouses; Television 
—Closed Circuit. 


Costs. Cutting Order Picking Costs. Modern Matls Handling 
v 15 n 1 Jan 1960 p 103-18. More effective use of manual 
systems, development of automated systems, and integration 
with other warehousing functions are three approaches to 
reduction of order picking costs; Jerseymaid Milk Products 
Co, General Merchandise Co, Whitehead Metals, and Avon 
Products are four companies whose case studies provide 
illustration of outstanding applications. 

Dairies. See Materials Handling—Warehouses. 

Data Processing. See Materials Handling—Automobile Plants. 


Drug Products Plants. See Drug Products—Packaging; Ma- 
terials Handling—Warehouses. 


Electric Manufacturing Plants. See also Electric Circuit Break- 
ers—Manufacture. 


Handling Glass Bulbs Automatically. Mass Production v 36 
n 4 Apr 1960 p 82-4. Teleflex conveyor system at Osram Lamp 
Works, Wembley, can carry 20,000 of fragile bulbs/hr from 
ground to top floor of factory where lamps are made; opera- 
tional procedure of system designed to serve ten production 
groups. 


Introducing Materials Handling for Varied Products, R.J.T. 
HEWITT. Inst Matls Handling—J v 1 n 6 Oct 1959 p 221-7. 
Difficulties encountered by EMI Records Ltd, in establish- 
ing handling program for record players, dictating machines, 
tape recorders, and all of their associated components; re- 
organization of plant layout described showing how floor area 
of multistory building was utilized for maximum efficiency. 


Materials Handling in General Engineering, L.WOOD. Inst 
Matls Handling—J v 1 n 5 July 1959 p 184-9. Materials 
handling problems reviewed at English Electric Co, where 
large transformers, turboalternators, h-v switchgear, recti- 
fiers, meters, relays, and instruments are manufactured; 
bottleneck in inter-departmental handling eliminated by estab- 
lishment of central control having radio contact with internal 
transport system; intraworks handling further facilitated by 
introduction of standard pallets, stillages, and containers on 
plant basis. 


Exhibitions. Reflections on Mechanical Handling Exhibition 
1960. Hydraulic Power Transmission v 6 n 66 June 1960 p 
380-5. Survey of hydraulically operated handling equipment 
covers lifters, pumps, couplings, winches, control valves and 
other assemblies. 


Fertilizer Plants. Plan Buildings for Handling. Mat] Handling 
Eng v 14 n 12 Sept 1959 p 70-1, 98. Description of plant at 
Eastern States Farmers Exchange which can produce up to 
30,000 ton of fertilizer per yr in building 300x145 ft; auto- 
matic handling of ingredients plays major role in efficient 
production ; belt conveyors move material at 200 fpm. 


Flour Mills. Flour in Bulk. Mech Handling v 46 n 9 Sept 1959 
p 508-9; see also Mass Production v 36 n 7 July 1960 p 
101-8. To increase bulk discharge of flour into road or rail 
containers, Carr’s Flour Mills, Silloth, Cumberlands Solway 
Mills warehouse has installed conveyor system in addition to 
main bins and bulk outloading bins, which includes pre-bin 
weighing and sifting equipment, after-bin blending sifting 
and sacking off on high speed weigher-packers together with 
normal conveyor lines; system is electrically controlled; main 
storage bins have 300 ton capacity, out-loading bins 15 ton 
capacity. 


Food Products Plants. See also Food Products—Packaging ; 
Food Products Plants; Materials Handling—Bakeries; Ma- 
terials Handling—Powders; Materials Handling—Warehouses. 


Conveyors in New Food Factory. Mech Handling v 46 n 9 
Sept 1959 p 510-22. Design aspects, types of equipment, 
production and materials handling techniques and equipment 
employed at Heinz factory at Kitt Green, which was planned 
around conception of continuous and integral forward flow ; 
storage and warehousing facilities. 


Materials Handling in Manufacture of Margarine, J.C.G. 
NISBET. Inst Matls Handling—J v 1 n 7 Jan 1960 p 255-9. 
Manufacture of margarine at Stork works of Van den Bergha 
and Jurgens Ltd, Purfleet, Essex, England; method of 
handling covering receipt and storage of raw materials and 
final shipment of finished product is described. 


MATERIALS HANDLING—Continued 
Foundries. See also Materials Handling—Powders. 


Material Handling Efficiency Needs Well Planned System, 
A.E.JAMES. Modern Castings v 38 n 3 Sept 1960 p 45-9. 
Description of material handling and control system devised 
by Haynes Stellite Co, Division of Union Carbide Corp, which 
measures efficiency and gives sensitive control over materials 
on move; system which is adaptable to any foundry handling 
operation, has made it possible to establish operator and 
job efficiencies; it is flexible enough to indicate current in- 
efficiencies and shifting work loads. 


Modernization Mechanization Maintenance, V.E.LICH. Mod- 
ern Castings v 37 n 4 Apr 1960 p 36-40. Six examples which 
demonstrate materials handling and maintenance improve- 
ments made at Granite City plant of General Steel Castings 
Corp in past few years; pneumatic handling additives; pneu- 
matic sand conveying; use of lift trucks ;powered flask mover ; 
maintenance of rubber conveyor belts; maintenance for good 
housekeeping. 


Stacker Cranes Link Molding, Pouring, Shakeout. Modern 
Castings v 38 n 2 Aug 1960 p 40-2. Description of stacker 
crane which is new concept of materials handling ; equipment 
is used for storing molds, patterns, castings, and supplies, 
handling hot metal, moving flasks, bin boxes, and pallets, 
loading furnaces and ovens, and dumping and charging 
operations; crane cable failures, overhead trucks, and bumpy 
floor problems eliminated. 


To Make Ton of Castings, J.H.SCHAUM. Modern Castings 
v 37 n 4 Apr 1960 p 24-9. Attempt made to answer question 
of how many tons of raw materials must be moved, and how 
far, in order to make ton of finished castings; handling of 
materials, and foundry operations are followed through mold- 
ing sand, coremaking, molding melting, pouring, shakeout, 
spruing and hard ircn cleaning, heat treatment, and soft iron 
cleaning, inspection and shipping; study was made in new 
foundry designed for top efficiency in materials handling. 


Versatile Mold-Handling System Boosts Foundry Flexibility. 
Iron Age v 185 n 14 Apr 7 1960 p 100-1. Handling foundry 
molds on roller-top pallets gives flexibility in loading, pouring, 
cooling, and shakeout; new system works well with foundries 
making either ferrous or nonferrous castings; development 
of C.O.Bartlett & Snow Co, foundry engineers, is fully 
described. 


Granular Materials. See also Coal Handling; Conveyors; Ma- 


terials Handling—Hydraulic ; Materials Handling—Pneumatic ; 
Ore Handling; Sand and Gravel Plants; Sugar Handling. 


Bulk Salt Stockpile Handling, J.M.BESKINE. Mech Han- 
dling v 47 n 3 Mar 1960 p 138-42. Design, construction and 
layout of Crone & Taylor installation at Runcorn Salt Works 
of Imperial Chemical Industries Ltd, Cheshire employing 
eross-conveyor and reversible shuttle conveyor, both of which 
can span warehouse, and throwers; system also applicable to 
coal and coke, chemicals, sugar and other raw materials 
handling. 


Helicopters. See Helicopters. 
Hoppers. See also Materials Handling—Rubber Factories. 


How to Keep Production Hopping. Mill & Factory v 66 n 1 
Jan 1960 p 122. Roura self-dumping hoppers used at Whirl- 
pool-Seeger Corp plant to solve some material handling and 
most scrap handling problems; operations involving hoppers 
described and illustrated. 


Hydraulic. See also Ash Handling; Coal Handling—Hydraulic ; 


Materials Handling—Automobile Plants. 


Hydraulic Transportation of Sands, C.I.ROBERTS. Aus- 
tralasian Inst Min & Met—Proe n 192 Dee 1959 p 1-27. 
Factors leading to necessity for some individual testwork in 
solving most specific hydraulic transportation problems and 
method used in determining critical flow conditions; ad- 
vantages of connecting pumps in series in centralized pumping 
stations rather than individually along pipe line. 


Tekhniko-ekonomicheskaya effektivnost primeneniya magist- 
ral’nogo gidravlicheskogo transporta poleznykh iskopaemykh, 
Ts.Ts. KHUAN (KHUAN TSZYA-TSZEM), A.E.SMOLDYREV. 
Ugol v 34 n 10 Oct 1959 p 8-13. Technical and economic 
efficiency of applying hydraulic transportation of minerals 
through main pipelines; method of comparing different kind 
of transportation limits of efficient application of hydraulic 
transportation; factors determining costs of hydraulic trans- 
portation ; economic distances for hydraulic handling of coal, 
iron ore, and sand. 


Transport hydraulique et refoulement des mixtures en con- 
duites, R.GIBERT. Annales des Ponts et Chaussees v 130 n 3, 
4 May-June 1960 p 307-73, July-Aug p 437-86, 5 plates. Hy- 
draulie transport and slowing down of mixture in conduits. 
May-June: Description of tests made at Hydraulics Laboratory 
in Grenoble and of resulting empiric laws which can be used 
in industry and in dredging operations. July-Aug: Role of 
shape of grain and density of material; hydraulic transport 
of homogeneous mixtures, sludges, pastes, muds, silts, etc; 
formulas for capacity calculations for practical use. 
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Iron and Steel Plants. See also Blast Furnace Practice—Con- 
trol; Cranes—Iron and Steel Plants. 

Blechtransport mit Vakuumheber und Lastmagnet, F.FRAN- 
ZEN. Stahl u Eisen v 79 n 24 Nov 26 1959 p 1803-7. Trans- 
portation of sheet with vacuum hoist and hoisting magnet; 
illustrated description of automatic equipment of sheet rolling 
mill, especially for handling large, single sheets of steel ; 
use of compressed air, instead of vacuum, in eontrol_of grip 
tongs for handling billets. 

Integrated Long Bar Processing. Mech Handling v 46 n 9 
Sept 1959 p 502-4. Design requirements of mechanical han- 
dling system at McCalls Macalloy, Ltd, for handling bar stock 
in 60-65 ft lengths and in diam ranging from % to 1% in.; 
system carries out following operations: accelerated aging 
and stress relieving, cooling, stretching, sawing to length, 
threading, testing and bundling; overall route is weaving 
one with alternating transverse and forward stages, three 
of latter and four of former; controls operate by push 
button and lever. 

Massenbewegung als technische Aufgabe in der neuzeitlichen 
Kisenhuettentechnik, K.H.HUESER. Stahl u Eisen v 80 n 1 
Jan 7 1960 p 1-12. Moving of bulk materials as engineering 
problem of modern iron and steel industry; examples are 
discussed to illustrate that developments in transportation and 
other materials handling organizations in West Germany have 
not kept up with modern methods of production; remedies 
are suggested through operational research; comparison with 
United States practice. 


Neuzeitliche organisatorische und technische Wege etc. E. 
SCHIMKE. Stahl u Eisen v 80 n 1 Jan 7 1960 p 12-19. 
Modern organizational and technical methods of increasing 
efficiency of transfer stations and of means of transportation 
used by steel industry; importance of smooth flow of raw 
materials and full utilization of equipment to economics of 
steel production; plan for ore flow from dock to blast furnace 
is used as example of controlled materials flow. 


Lubricants. See Lubrication—Iron and Steel Plants. 


Lumber Mills. Side-Loaders in Timber Mill. Mech Handling v 
46 n 6 June 1959 p 314-16. Equipment to handle orders rang- 
ing from small tiling battens to large baulks, and supply 
timber loads to recutting sawmill; Millwall timber yard of 
M.L.Meyer, Ltd, uses two _ side-loading fork lift carriers 
working on wharf and in storage areas; carriers handle 
throughput of 75,000 tons per yr and do work of trailer- 
handearts and four tugs; sequence of operational cycles; use 
of carriers resulted in greater efficiency, production, economies, 
and better space usage. 


Machine Shops. See also Machine Shop Practice—Chip Disposal. 


Materials Handling in Heavy Engineering Plant, V.WOL- 
PERT. Mech Handling v 47 n 1 Jan 1960 p 25-7. Sulzer 
Brothers, Ltd plant at Oberwinterthur, Switzerland, which 
machines diesel and gas turbine castings, and boiler and 
steam components, uses one bay to house machine tools for 
large component production, to ensure material movement and 
reduce handling; another bay houses two parallel production 
lines; workpieces from both bays move along same track 
eliminating expensive and time wasting traverse movements; 
crane installation. 


Metal Finishing Plants. Finishing Methods at English Electric 
Co Ltd, Stafford Works, with Special Reference to Materials 
Handling, L.WOOD. Electroplating & Metal Finishing v 13 n 
8 Aug 1960 p 286-96. Layout of plating shop; features which 
affect production efficiency of shop are considered including 
planning of work unit loads, jigging and wiring, transfer of 
material through process, vat control, solution control and 
maintenance, and handling of effluents; handling facilities for 
painting operations described. 


Mines. See Coal Handling; Coal Handling—Hydraulic; Coal 
Mines and Mining—Conveying; Mines and Mining—Roof Sup- 
ports. 


Nuclear Power Plants. Removal and Storage of Concrete 
Blocks. Engineering v 188 n 4876 Oct 2 1959 p 293. Trans- 
porter, designed for use in atomic power station, to move 
and position concrete shielding blocks in packs of five weigh- 
ing 125 tons all told, was made by Robert Hudson Ltd for 
Harwell 7 Gev proton synchroton project; units will be used 
in experimental area adjacent to magnet room; transporter 
consists of electrically powered traction unit coupled to 
trolleys fitted with hydraulie lifting jacks and running on 
steel rails; turntable under frame allows power unit to be 
turned about its vertical axis. 


Pallets. See also Freight Handling; Materials Handling— 
3reweries ; Materials Handling— Electric Manufacturing 
Plants; Materials Handling—Warehouses; Materials Handling 

Wire Mills. 
Are Wooden Pallets On Way Out? G.C.THOMAS. Modern 
Matls Handling v 14 n 9 Sept 1959 p 104-6. Interview with 


William H.Sardo, Jr, Executive Vice President, National 
Wooden Pallet Manufacturers Assn, who contends that de- 
spite competition of metal, paper, and plastic pallets, and 


even from palletless handling, wooden pallets still remain 
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most versatile and most economical unit; only threat to 
continued use of wooden pallets is from poor purchasing 
practices. 

Load-Carrying Capacity of Deck Boards for General-Purpose 
Pallets, T.B.HEEBINK. US Forest Products Laboratory— 
Report n 2153 Aug 1959 18 p. Information intended to aid 
manufacturers in producing improved pallets specifically de- 
signed for known weights of commodities on basis of physical 
characteristics of lumber and strength properties of particu- 
lar species of wood used; factors involved; formulas and con- 
stants for calculating load carrying capacity; consideration 
is limited to three stringer, flush stringer, and notched 
stringer pallets. 

L’Utilisation des palettes en bois, J.BEGON. Technique 
Moderne v 52 n 2 Feb 1960 p 43-5. Use of wooden pallets ; 
construction features of pallets, crate pallets, plates and 
platforms made of wood; specifications for wood quality, 
methods of assembly, dimensions, and standardization; com- 
pilation of data designed to enable pallet selection for par- 
ticular materials handling needs. 


New Collapsible-Sleeve Pallet. Mech Handling v 46 n 6 
June 1959 p 327-32. Construction of cheap, light weight, 
rigid-sleeve pallet developed by Dyestuffs Div of ICI, in- 
tended for handling by fork-lift truck; basic components 
are welded steel-mesh sleeve, fiberboard cover, and deck 
piece; palletization of sacks, drums, cartons, bales, sheets 
of paper, hardboard, hardwood and fiberboard; advantages 
are savings in package costs, labor and better space usage. 


Recommended Equipment and Procedure for Palletized Load- 
ing and Shipment of Refractory Products. Refractories Inst, 
Pittsburgh, Pa, 1959, 44 p. $1.50. Revised edition of manual 
originally issued in 19538, which consists of design and arrange- 
ment diagrams to facilitate handling, loading, shipping and 
inventory taking; sections are on: standard wooden pallet: 
standard pallet load protection; carloading patterns; pal- 
letizing of insulating fitebrick and bulk material in bags, 
drums and cartons; standard wooden end gates; carloading 
pattern for return of empty pallets; quantities per pallet. 


Paper and Pulp Mills. Are You Doing Patchwork Quilt Ma- 
terial Handling Job? D.S.ADAMS. Paper Trade J v 143 n 
29 July 20 1959 p 40-5. Bases for organization of paper and 
pulp mill handling program, taking into account manual, 
mechanical or batch, and automatic or continuous handling 
systems; method possibilities in various stages of handling 
wood, stock preparation, bulk and bagged chemicals, paper 
machine rolls, paper sheets, warehousing and shipping. 


Considerations for Use of Belt Conveyors in Woodyard, 
J.M.SHEPARD. Paper Trade J v 144 n 13 Mar 28 1960 p 
20-8. Belt conveyor with roller bearing idlers requires less 
horsepower than chain drag type and maintenance can be 
lower; however, logs should be spread in single layer on 
belt, while chain conveyor offers advantage that trough can 
be either filled or empty; variables in selection of belts, 
spacing of roller bearing idlers, speed, skirt boards, point 
of feed, and sloping are considered. 


Material Handling Economics of Unloading Pulpwood from 
Rail Cars, H.N.BARTLEY. Paper Trade J v 144 n 33 Aug 
15 1960 p 36-7. Pros and cons of using various types of 
railroad cars are itemized; data on costs of mechanical un- 
loading versus hand unloading are included. Before TAPPI 
meeting, June 17 1960. 


Unique Automatic Roll Handling System in Operation at 
St Joe Paper Co, P.D.Van DERVEER. Paper Trade J v 144 
n 3 Aug 1 1960 p 28-31. Handling up to 1200 tons per day, 
new overhead monorail conveyor carries rolls of linerboard 
and corrugating medium nearly quarter mile from finishing 
operation to new warehouse, at St Joe, Fla, operation; 38 roll 
carrying cars and various automatic transfer and conveyor 
devices are used; new installations are used in conjunction 
with earlier warehouse and conveying facilities ; conveyor 
system, warehouse and unloading station are selected by 
pushbutton. 


Pipe Lines. See Materials Handling—Hydraulic; Materials Han- 
dling—Pneumatice. 


Pneumatic. See also Ash Handling; Grain Handling; Materials 
Handling—Ceramie Plants; Materials Handling—Foundries. 


Eine pneumatische Anlage fuer Tonerde-Pulver, E.BUSH- 
BLL, R.CMASKELL: Aufherettungastechnik 4 Oke ee 
1960 p 259-63. _Fluidized handling of alumina powder ; 
alumina powder is handled by Fluidor air conveyors which 
are 20 in. wide and consist of lower three in. deep flanged 
trough and upper ten in. deep inverted trough; tiles separate 
sections into two spaces; space above tile carries alumina ; 


space below tile is supplied with air provided by centrifugal 
blowers. 


Fluidisation Applied to Handling and Mixing of B i 
F.E.D’ARCY-SMITH. Brit Chem Eng v 4 212 Deer 1969 
652-6. Design aspects of plants, mixing by fluidizing, tech- 
niques of mixing and features of fluidizing are illustrated by 
examples of various installations; application of technique 
to light soda ash, fuller’s earth and alumina powder; ad- 
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eee include dust and dirt elimination, economy and 
speed. 


Manutention pneumatique des matieres en vrac. Technique 
Moderne v 52 n 2 Feb 1960 p 84-90. Pneumatic handling of 
bulk material ; various types of pneumatic handling equip- 
ment discussed; fundamental principles of suction, blowing, 
or combination of both, reviewed with reference to specific 
installations for conveying of grain, textile materials, pow- 
dered coal, and other bulk materials: use of blown air for 
unloading of containers and tank trucks described. 


_ Pneumatic Handling of Magnetite, D.C.JONES. Mechaniza- 
tion v 24 n 8 Aug 1960 p 65-6. Use of special cars and 
fluidizing conveyors permit 60 ton carload of magnetite to 
be unloaded and transferred to in-plant storage facilities in 
2 hr period; only two men are required for operation ; other 
advantages of bulk shipment handling system are: reduction 
ine packaging costs, elimination of waste and leakage in 
shipping and handling, reduction in handling time, and re- 
duction in storage space. 


Pneumatic System Speeds Trailer Loading and Unloading. 
Automation v 7 n 9 Sept 1960 p 78-9. Self-powered mechanized 
conveyor system developed by Alvey Conveyor Mfg Co, which 
can be installed in trailer, so that 32-ft trailer can be fully 
loaded or unloaded in 11% min; palletized materials that can 
be handled include paper, baled goods, metal ingots, and 
eartons of bottles and cans. 


Selection and Use of Pneumatic Conveyors, H.S.SAYRE. 
Matl Handling Eng v 14 n 12 Sept 1959 p 66-9, 130-3. Pneu- 
matie conveying will increase productivity, save time and 
lower costs; outline of three basic systems, low, medium and 
high pressure, is given; several material feeders are listed 
and briefly described. 


Symposium: pneumatisch transport. Ingenieur v 72 n 26, 
36, 38, 47 June 24 1960 p Ch83-95, Sept 2 p Ch111-19, Sept 26 
p Ch121-36, Nov 18 p Ch137-40. Symposium on pneumatic 
conveying. June 24: Introduction, J.G.SLOTBOOM, Ch83-7; 
Practical experiences in pneumatic conveying, J.F.CLAUSEN, 
H.ZUIDERVAART, Ch88-92; Method to determine quantities 
of pulverized material in pneumatic conveying line, J.WIJT- 
HOFF, Ch92-5. Sept 2: Feeding of pneumatic conveyors, 
H.A.LENIGER, Chil11-16; Continuous addition of pulverized 
material which can be fluidized, J.WIJTHOFF, Ch116-17; 
Some structural experiments, H.J.A.SPAN, Ch117-19. Sept 
16: Pneumatic conveying of fine cracking catalyst in vertical, 
S.STEMERDING, Chi21-6; Pneumatic conveying of fluid 
eracking catalysts in fluidized state, J.WIJTHOFF, Ch126-8; 
Horizontal pneumatic transport of coarse grains, C.W.J.van 
KOPPEN, Ch128-34. Nov 18: Collection of material, H.van 
der KOLK. 


Theoretische und experimentelle Untersuchungen ueber die 
Druckverluste pneumatischer Foerderleitungen etc, E.MU- 
SCHELKNAUTZ. VDI-Forschungsheft 476, 1959, 32 p. Theo- 
retical and experimental investigations of pressure loss in 
pneumatic conveyors, with special attention to effects of fric- 
tion and weight of solids in conveyor; development of theory 
and theoretical equations; experimental investigations of be- 
havior of solid particles striking conveyor walls; comparison 
of computed values with literature data (for wheat, coal 
washery refuse, quartz, and glass balls). 32 refs. 


Post Offices. See Mail Handling. 
Powders. See also Materials Handling—Aluminum Plants; Ma- 


terials Handling—Pneumatic. 


Application of Vibratory Power to Mechanical Handling, 
J.D.LATHAM. Mech Handling v 47 n 38 Mar 1960 p 1382-5. 
Consideration of use of Vibromotor and membrane plate 
installed inside of conerete structure to assist in output flow 
of materials, vibrating screens and chutes, feeders and con- 
veyors, spiral elevators and vibrating tables; applications 
range from food and chemical industries to foundries and 
cement or other powder materials plants. 


Radio Manufacturing Plants. Rotary Storage and Dispensing 


Machine for Small Components. Compressed Air & Hydraulics 
vy 25 n 286 Jan 1960 p 24-5. Rotasembler is rotary indexing 
machine which can store 38 different electric components 
used’ in radio and television production, and dispense them 
from vertical hoppers in correct assembly sequence only inches 
from assembly area; 20 machines in present use at Regen- 
tone Radio & Television Ltd have replaced fixed bins, result- 
ing in labor and space saving; design and construction details 
are fully described for compressed air operated machine. 


Rolling Mills. See Materials Handling—Iron and Steel Plants. 
Rolls. See Materials Handling—Paper and Pulp Mills. 
Rubber Factories. Bulk Handling of Carbon Black, A.E.WIL- 


LIAMS. Rubber & Plastics Age v 41 n 7 July 1960 p 818-14. 
System consists of number of strong, but light. weight 
hermetically sealed bins which are used in conjunction with 
tilting mechanisms to enable bins to become discharge hop- 
pers; bins can be used for shipping, storage, internal trans- 
port, or discharge hopper; black arrives by bulk hopper cars; 
conveyed by screw and bucket elevator. 
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phe and Strip Metal. See Materials Handling—TIron and Steel 
ants. 


Steam Power Plants. See Coal Handling—Steam Power Plants. 
Sugar Factories. See also Sugar Handling. 


Band Conveyor Handles French Filter Cake. Sugar y Azucar 
v 55 n 8 Aug 1960 p 26 (Spanish version p 50, 70). Installa- 
tion for disposal of filter press mud at Savy-Berlette beet 
sugar factory in Pas de Calais, France, consists of two steel 
band conveyors, first moving beneath filter presses; cake is 
transferred from first to second conveyor by oblique scrapper 
for delivery to storage, or can be discharged directly into 
trucks; diagram shows unit underneath filters. 


Cane Storage, L.A.TROMP. Int Sugar J v 62 n 1734, 735 
Feb 1960 p 389-41, Mar p 66-9. Consideration of equipment 
and shed arrangements for daytime storage of cane to be 
held for night grinding; layout designs and equipment cal- 
cursors are given for various types of areas, cranes, mono- 
rails, ete. 


Warehouses. See also Materials Handling—Bearing Manufac- 
turing Plants; Materials Handling—Costs; Materials Handling 
—Flour Mills; Materials Handling—Paper and Pulp Mills; 
Warehouses. 


Automatic Warehouse. Food Eng v 31 n 12 Dee 1959 p 
88-91. New automatic, high speed order filling system at 
warehouse of Jerseymaid Milk Products Co, Los Angeles; 
warehouse measures 320x100 ft; system features multiple 
truck loading, has increased delivery output from 500 cases 
per hr to 2000; 120 automatic flow lines are incorporated; 
company handles more than 350 different cases of frozen 
items; photographs and blueprint. 


Automatic Warehousing—Concept, G.I.ROSS. Automation 
v 6 n 11, 12 Nov 1959 p 86-9, Dee p 65-9. Design of ware- 
houses and allied facilities, considering factors required for 
successful automatic installations; review of existing instal- 
lations that illustrate practical application of modern con- 
cepts of handling packaged goods. 


Conveyor Installation in Banana Warehouse. Mech Handling 
v 47 n 1 Jan 1960 p 30-2. Operation sequence of 760 ft long 
overhead monorail chain conveyor, at Elders & Fyffes, trans- 
ports fruit between all processing points (34 ripening rooms, 
receiving railway siding, and points at which cutting, grading, 
weighing and packing operations are carried out); conveyor 
has carrying capacity of 300 stems of bananas; warehouse 
and temperature control facilities. 


Handling Techniques in British Road Services. Mech Han- 
dling v 47 n 1 Jan 1960 p 13-17. British Road Services’ depot 
at Low Fell, Newcastle has transit shed divided into south 
portion allocated to parcel operations and north portion for 
general haulage; sorting and stacking carried out at floor 
level in space between two parallel loading and unloading 
platforms; parcel types, palleting and routing methods; 
general haulage divided into transshipment and radial distribu- 
tion; warehouses described; ancillary services; handling 
equipment. 


Materials Handling and Automation, L.L.GOODMAN. Instn 
Elec Engrs—J v 5 n 60 Dec 1959 p 689-94. Role of electrical 
engineering in movement and storage of materials in in- 
dustrial organization; novel developments, including auto- 
matic and radio control of cranes and conveyors for ware- 
housing; electronic inspection and sorting devices. 


Mechanized Order-Picking System. Automation v 7 n 8 
Aug 1960 p 102-6. Electronically controlled system of Colgate- 
Palmolive Co distribution center in Kansas City; 80% of 
distribution shipping volume consists of 72 fast-moving 
products selected automatically, 20% volume is picked by 
hand from two storage rack systems; order-picking operation 
was designed to be compatible with existing punched card 
billing and inventory control system in use at center. 


More Efficient Method of ‘‘Broken-Package”’ Stock Selection, 
J.S.BBAUMANN, J.W.BICHSEL. Western Elec Engr v 4 n 2 
Apr 1960 p 39-42. Triple-decker storage layout designed for 
Western Electric Distributing Houses to provide faster stock 
selection from 3500 to 14,000 items; Distributing House may 
fill from 200 to 2400 orders/day. 


Time Formula Solution for Air Force Rewarehousing Stand- 
ards, D.W.ANDERSON, R.K.CAVE. J Indus Eng v 9 n 4 
July-Aug 1960 p 342-5. Directorate of Supply and Services 
at Hill Air Force Base, Utah, provides supplies and logistical 
services to various units; 600,000 different items are stored 
and activity of 11,653 items/day debited or credited; system 
for performing workload and development of workorder type 
rewarehousing standard based on MTM standards for bulk, 
box pallet, and bin stock material; time formulas used for 
moving property from one warehouse to another, and within 
each; examples. 


Use Gravity for Better Storage. Mill & Factory v 65 n 2 
Aug 1959 p 96-7. Factors governing use of inclined wheel 
or roller conveyors for live storage installation which permits 
handling mixed package sizes, and saves time, labor costs, 
simplifies inventory taking, order picking and assembly, and 
makes better use of warehouse cubage. 


a — i ea, we 
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Warehousing Without Pallets, I.M.FOOTLIK. Mech Eng v 
82 n 5 May 1960 p 67-9. Pallets usually weigh from 60 to 
100 lb; man and his equipment handling 100 pallets per day 
are handling 6000 to 10,000 lb/day of additional weight 
which can be eliminated by system recommended; system uses 
lift truck with front-end take-it-or-leave-it attachment de- 
signed around principles of human hand. Paper 59-A-315. 


Wire Mills. Materials Handling for Wire Industry, J-RIGBY. 
Inst Matls Handling—J v 1 n 5 July 1959 p 178-81. Review 
considers wire in coil from only; wire production is traced 
from point of arrival and storage of wire rod from rod rolling 
mill in coil form, through various stages of processing and 
cleaning by water and pickling solutions, to final drawing 
and reduction operations; aspects of palletization, conveyor 
systems, cranes, trolleys and equipment required in transfer 
of semi-finished and finished products is discussed. 


MATERIALS HANDLING EQUIPMENT. See Materials Han- 
dling. 

MATERIALS STANDARDIZATION. See Standardization ; 
Standards. 


MATERIALS TESTING 


See also Aircraft Materials—Testing ; Bituminous Materials 
—Testing; Building Materials—Testing; Cement—Testing ; 
Ceramic Products—Testing; Clay—Testing; Coke—Testing ; 
Concrete Testing; Crystals—Testing; Electric Insulating Ma- 
terials—Testing ; Electric Insulators—Testing ; Electron Tubes 
—Testing; Environmental Chambers; Gases—Liquified; Gears 
—Testing; Glass—Testing; Heat Insulating Materials—Test- 
ing; Labels—Testing ; Leather—Testing ; Lubricants—Testing ; 
Lubricating Oil—Testing; Nuclear Reactors—Materials ; Pack- 
aging Materials—Testing; Paint—Testing; Paper—Testing ; 
Petroleum Products—Testing; Photoelasticity; Plasticity ; 
Plastics—Testing ; Polymers—Testing; Pulp—Testing; Quality 
Control; Refractory Materials—Testing; Road Materials— 
Testing; Rubber Testing; Sampling; Sand, Foundry—Testing ; 
Soils—Testing ; Strain Gages; Strength of Materials; Stresses ; 
Textile Fibers—Testing ; Textiles—Testing ; Wear of Materials ; 
X-Ray Analysis; Yarn—Testing. 


Accelerated Fatigue Testing—New Technique for Determi- 
nation of Fatigue Limit Under Progressive Loading, P.K. 
DAS. Instn Engrs (India)—J v 40 n 5 pt 1 Jan 1960 p 
377-89. Advantage over Prot method lies in its simplicity; 
fatigue limit is determined from point of intersection of 
logarithmic curve of failure stress between stresses at yield 
point and at critical number of cycles; fatigue limit for any 
material can be easily determined by carrying two fatigue 
tests under progressive loading. 


American Society for Testing Materials—Proc v 59 1959, 
Philadelphia, Pa, 1424 p. Volume records annual report, 71 
committee reports and 44 technical papers; table of contents, 
subject and author indexes also cover papers published in 
ASTM Bulletin and Special Technical Publications. 


Correlation of Bendability of Materials with Their Tensile 
Properties, J.DATSKO, C.T.YANG. ASME—Trans—J Eng for 
Industry v 82 Ser B n 4 Nov 1960 p 809-14; see also abstract 
in Engrs’ Digest v 21 n 8 Aug 1960 p 86-7. Simple equation 
correlates minimum bend radius with percentage reduction 
of area of material; theoretical derivation and experimental 
data given, with very good agreement between them; it is 
therefore possible to predict minimum bend radius for specific 
material, provided that percentage reduction of area, as deter- 
mined by standard tensile test is known; relationship applies 
to metals and nonmetals. Paper n 59-A-110. 


Determine Minimum Bend Radii from Standard Tensile Test 
Results, J.DATSKO, C.T.YANG. Matls in Design Eng y 51 n 
5 May 1960 p 128-9. Two simple formulas, mathematically 
derived, require only reduction of area values; correlation is 
close; materials tensile tested to verify bend-tensile relation 
included aluminum, brass, magnesium, cast iron, polystyrene, 
steel and titanium. 


Die Kraftwirkungslinie beim Druckversuch, F.PILNY. Bau- 
technik vy 36 n 1 Jan 1959 p 7-11. Influence lines in compres- 
sion testing depending upon test conditions; performance of 
testing presses, behavior of anisotropic test materials, and 
line of force in bending tests; auxiliary optical instrument 
for easy arrangement of testing equipment is described. 


Measuring Process, JLMANDEL. Technometrics v 1 n 3 
Aug 1959 p 251-67. Theoretical framework is proposed for 
mathematical expression of sources of variation in measuring 
methods and suitable method of statistical analysis described ; 
particular attention given to interlaboratory studies of test 
methods; illustration based on data taken from chemical 
literature is appended; see also companion paper discussing 
practical aspects of method published in ASTM Bul n 239 
July 1959 indexed in Engineering Index 1959 p 765. 


New Artificial Weathering Methods—Rubber, Plastics and 
Textiles, G.F.BUSH. Am Dyestuff Reporter v 49 n 8 Feb 8 
1960 p 33-9. Problems and progress (including portion of 
author’s new data) mainly since 1955 in United States and 
abroad; effects of sunlight, moisture (including rain), tem- 
perature, gases, nuclear radiation, dust and wind; instru- 
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mentation for controlling some of these quantities at present 
values in test space. 77 refs. Before Int Rubber Conference. 


O. statisticheskoi obrabotke rezul’tatov  dlitel’nykh _ stati- 
cheskikh ispytanii, S.V.SERENSEN, N.A.BORODIN. Zavod- 
skaya Laboratoriya v 25 n 6 1959 p 722-6; see also English 
translation in Indus Laboratory v 25 n 6 June 1959 p 1752-6. 
Statistical processing of static long-time tests; analysis is 
made of law governing distribution of durations of tests 
needed to produce rupture at given stress, and of percentage 
contraction of cross sectional area in neck of specimen at 
rupture. 

Optimum Allocation of Time and Equipment for Several 
Fatigue Tests, L.G.JOHNSON. Indus Mathematics v 9 pt 2 
1958 p 27-31. Method of determining optimum number of 
specimens to be run simultaneously for each of several fatigue 
tests; Weibull life distributions, waiting costs per hr, and 
manufacturing costs per specimen assumed known; parts of 
calculations can be done on high speed computer. 


Specimen Deflection Determination from Crosshead Travel 
in Three-Point Flexure Tests, C.D.DOYLE, W.V.OLSZEWSKI. 
ASTM Bul n 241 Oct 1959 p 44-6. Procedure for determining 
specimen deflection from crosshead travel in flexure tests in 
lightweight test fixture for use at subnormal and supernormal 
temperatures; correction procedure is applied to data for 52S 
aluminum, general purpose polystyrene, and polyester and 
epoxyglass laminates. 

Statistics in Development of Test Methods, R.H.BURTON. 
Schweizer Archiv v 26 n 7 July 1960 p 282-4. Survey of some 
of specific ways in which statistics may be used in develop- 
ment of test methods; conerete example of successful applica- 
tion is work by International Organization for Standardiza- 
tion for Rubber (ISO/TC-45). (In English). 

Statistische Methoden in der Materialpruefung, A.LINDER. 
Schweizer Archiv v 26 n 7 July 1960 p 257-68. Statistical 
methods in testing materials; review of principles of mathe- 
matical statistics with special consideration of application 
in testing materials; example from literature; planning of 
series of observations and experiments. 45 refs. 

Creep. See Materials Testing Apparatus; Metals and Alloys— 
Creep. 

Elasticity. See Elasticity. 

Fracture. See also Steel Testing—Fracture. 


On Propagation of Crack in Elastic-Brittle Material, J.W. 
CRAGGS. J Mechanies & Physics of Solids v 8 n 1 Jan 1960 
p 66-75. Griffith theory of brittle cracking extended to dy- 
namie problem, in which semi-infinite crack in _ infinite 
medium is extended by finite forces; conclusion is drawn that 
force required to maintain steady rate of extension of crack 
decreases as rate increases; it is also observed that various 
criteria which may be assumed for crack division lead to 
limiting velocities of propagation of single crack. 

Hardness. See also Materials Testing Apparatus; Metals Test- 
ing—Hardness, 

Distribution of Stress in Neighbourhood of Wedge Indenter, 
A.REICHEL. Roy Soe New South Wales—J & Proce v 93 pt 1 
and 2 Sept 1959 p 69-79. Use of wedge indentation techniques 
in testing ductile materials for hardness; elastic stress states 
within indented materials are of interest as pointer to elastic- 
plastic behavior; solution of new wedge indentation problem 
for state of plane elastic strain. 


High Temperature. See Materials Testing Apparatus; Metals 
Testing—High Temperature. 


Impact. See also Materials Testing Apparatus; Plastics—Test- 
ing. 

On Longitudinal Impact—3, H.C.FISCHER. Applied Sci Re- 
search Sec A v 9 n 1 1959 p 9-42. Graphodynamical method 
used to study transmission of rectangular compressive pulse 
along system consisting of bar which is joined by friction to 
stiff anvil or to coaxial elastic tube; influence of frictional 
force, dimensions of pulse (dimensions and impact velocity of 
hammer) and area and length of tube on sign and magnitude 
of slide at concentrated friction joint and on associated 


energy loss determined; results illustrated by diagrams. See 
Engineering Index 1959 p 765. 


Irradiation. See also Radiation. 


How Radiation Affects Engineering Materials—Manual No. 
173, R.E.BOWMAN. Matls in Design Eng v 52 n 1 July 1960 
p 119-34. Up-to-date summary on effect of radiation on struc- 
tural metals, inorganic nonmetallies, elastomers, plastics and 
organic fluids, 26 refs. 


Method for Obtaining Component of Approximately Colli- 
mated Fast Neutrons in Reactor, P.W.LEVY. Rev Sci Instru- 
ments v 31 n 8 Aug 1960 p 823-4. For radiation damage ex- 
periments, at least twice random background fast flux can 
be obtained by locating uranium slug in reflector of graphite 
reactor, at edge of loading; relative intensity of collimated 
flux is determined by separation between slug and sample; 
close to slug, directed flux is high and collimation poor, and 
by increasing separation, collimation is increased, but at 
expense of intensity. 
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Nuclear Detection of Stable Materials, D.TAYLOR. Engi- 
neering v 190 n 4924 Sept 2 1960 p 325-6. Neutron irradiation 
methods can be used for detecting materials that are not 
themselves radiative ; by using (a@,y) coincidence methods, im- 
proved sensitivity and better location characteristics result; 
technique may use radium-beryllium source with y-ray detec- 
tor set for sensitivity to certain energy only, generator which 
uses deuterium ions to bombard tritium target, pulse shape 
discrimination, ete; examples are detection of chlorine im- 


purity, ash in coal, beryl content in prospecting. Before 
British Assn. 


Low Temperature. See Low Temperature Engineering; Metals 


phy Veapaare Temperature; Rubber Testing—Low Tempera- 
ure. 


Magnetic. See Materials Testing—Nondestructive. 


Nondestructive. See also Concrete Testing—Nondestructive; 

Electric Insulators—Testing; Materials Testing Apparatus; 
Microscopie Examination; Photoelasticity; Plastics—Testing ; 
Radioactive Materials—Tracers; Stresses; Ultrasonics; X-Ray 
Analysis; X-Ray Apparatus; also entries and cross references 
under Metals Testing—Nondestructive. 


Applying Non-Destructive Test Standards to Improve Prod- 
uct Quality and Reliability, G.W.McDERMOTT. Gen Motors 
Eng J v 7 n 2 Apr-May-June 1960 p 32-6. Problem of inter- 
pretation and evaluation of appearances of test results ob- 
tained by nondestructive techniques; at Delco-Remy Div 
standards are used as guide to determine when part or mate- 
rial should be accepted or rejected for production; classifica- 
tion of imperfections into inherent, processing, and service 
faults; examples of tests and tabulation of automotive parts 
covered by standards. 


Automatic Data Processing in Nondestructive Testing, G.M. 
TAYLOR. Nondestructive Testing vy 18 n 2 Mar-Apr 1960 p 
127-30. Problem of handling large amounts of data in short 
periods of time in nondestructive testing group at Los 
Alamos; design and features of system developed, advantages 
and disadvantages of mode of operation; operation of system 
to recover data from punched paper tape; block diagram; 
system appears to be particularly applicable to ultrasonic and 
radiation gage scanning problems where rather small beams 
of radiation may be used to measure uniformity of large 
areas. 


Bildguete und Fehlererkennbarkeit bei Filmaufnahmen mit- 
tels Roentgen- und Gammastrahlen, E.SCHIEBOLD, E. 
BECKER. Magdeburg. Hochschule fuer Schwermaschinenbau 
—Wissenschaftliche Zeit v 3 n 2-3 1959 p 117-32. Image 
quality and fault detection in X-ray and y-ray photographs ; 
radiation sources for nondestructive materials testing with 
y-rays; X-rays and intensifying screens; methods for obtain- 
ing high image quality; control procedures; studies with 
Co-60 and Ir-192 reported, followed by examples of detection 
of defects in steel. 35 refs. 


Determining Correct Radiographic Exposure, A.G.PAT- 
MORE. Brit J Non-Destructive Testing v 1 n 1 July 1959 p 
12-13, 17. Details of two methods of assessing exposure for 
object, be it weld, casting or assembly, by calculating ex- 
posure to achieve specific density, and by making full use of 
exposure chart; as both calculations should give same answer, 
ae should be used to provide check on calculation ; examples 
shown. 


Experimental Work on Use of Gamma Ray Scatter for Pro- 
duction of Radiographic Images, E.E.BAINES. Brit J Non- 
Destructive Testing v 2 n 1 Apr 1960 p 4-8. Details of seven 
experiments carried out show that image can be obtained by 
scatter method; better contrast and sensitivity can be ex- 
pected on thin plate than by conventional method; time of 
exposure is within practicable limits. 


Fehlergroessenermittlung mit Ultraschall, J.KRAUT- 
KRAEMER. Archiv fuer das Hisenhuettenwesen v 30 n 11 
Nov 1959 p 693-703. Determination of magnitude of defects 
by ultrasonics; suggestions for standardization of echo im- 
pulse methods and apparatus to obtain reproducible and com- 
parable quantitative results. 


Isotopes Vs. X-Ray, J.A.REYNOLDS. Blast Furnace & Steel 
Plant v 48 n 3 Mar 1960 p 282-4. Differences between two 
radiation sources; isotope simplicity; pressure vessel radiog- 
raphy; directional shots; kilocurie equipment; comparative 
eosts; applicability of both sources for quality control pur- 
poses, and their respective advantages. 


Low Level Alpha Counting and Techniques, J.H.PINGEL. 
Nondestructive Testing v 18 n 2 Mar-Apr 1960 p 131-5. 
Detection and measurement of alpha radiation can be useful 
in nondestructive testing especially for low level alpha meas- 
uring; low level measurements demand more expensive equip- 
ment than required for ordinary counting, dust control, good 
contamination and temperature control, air conditioning and 
unusual degree of cleanliness and good housekeeping; other 
factors to consider and outline of overall method used in 
most low level work. 


Magnetic and Penetrant Methods of Non-Destructive Test- 
ing, H.J.BEZER. Inspection Engr v 23 n 5 Sept-Oct 1959 P 
97-102. Principles of both methods are reviewed with emphasis 
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on more important details; it is shown how best results can 
be obtained from existing materials. 


More Jobs Sought for Fluoroscopy. Steel v 147 n 2 July 
11 1960 p 110-11. Fluoroscopy unlike X-ray projects image 
on TV-like screen and provides “live’’ picture of object, for 
purposes of nondestructive testing and inspection; present 
applications include checking of seams in welded pipe wiring 
and assembly of artillery shells and fuses, honeycomb panels, 
installation of heater coils, inclusions, porosity, shrinkage of 
aluminum castings, brazed joints in spark plugs, and brazed 
Stellite joint on turbine blades. 


Nondestructive Testing Engineer—Today’s Career Oppor- 
tunity—1959 Lester Honor Lecture, C.E.BETZ. Nondestructive 
Testing v 18 n 1 Jan-Feb 1960 p 15-26. Review of early test- 
ing methods, nondestructive testing roots, expansion of meth- 
ods and techniques; method defect selection charts listing 
methods and various defects which they are capable of find- 
ing; principal method choices available; factors to consider 
in choice of methods and different techniques; educational or 
perme background of good nondestructive testing engineer 
outlined. 


Non-Destructive Testing in Nuclear Engineering, W.E. 
SCHALL. Nuclear Eng v 4 n 43 Dec 1959 p 438-40. Five 
main systems of nondestructive testing discussed, for applica- 
tion to nuclear engineering; capillarity in penetrant testing, 
magnetism in magnetic particle method, radiography, ultra- 
sonic transmission, and eddy currents and induced currents; 
equipment for application of methods described. 


Non-destructive Testing in Specifications, C.W.H.DuTOIT, 
J.P.NELL. S African Mech Engr v 9 n 9 Apr 1960 p 219-40. 
To use nondestructive testing it is necessary to establish 
correlation between parameter being investigated and test 
indicator; limitations of nondestructive testing and impor- 
tance which should be attached to them are discussed; refer- 
ence is made to specification of General Electric Co on ultra- 
sonic testing of turbine rotor shafts; it is felt that by adont- 
ing similar specification techniques, value of nondestructive 
testing to industry can be considerably enhanced. 


Nondestructive Testing in Tropical Areas, C.F.MEYNART. 
Nondestructive Testing v 18 n 1 Jan-Feb 1960 p 39-40. Con- 
ditions under which nondestructive testing has to be per- 
formed which are influenced by climate and economy of 
Belgian Congo; radiography is, therefore, most frequently 
used inspection method; problem of suitable laboratories ; 
problems of film processing. 


Nondestructive Testing of Large Solid Propellant Case- 
Bonded Rocket Motors, J.H.CUSICK. Nondestructive Testing 
vy 18 n 3 May-June 1960 p 195-9, 202. Radiographic test pro- 
cedures employed at X-ray Facility, United States Naval 
Ammunition Depot, Concord, Calif, in testing AGC Polaris 
motors; development of General Electric 2-Mev X-ray unit, 
ultrasonic methods of testing case bonding and future test 
applications; penetrameter design and placement; penetram- 
eter sensitivity obtained with General Electric 2-Mev unit is 
better than 1%. 


Orientation and Scope of Present Nondestructive Testing 
Field, D.W.BALLARD. Nondestructive Testing v 18 n 
May-June 1960 p 177-9. Fundamentals of nondestructive test- 
ing and four types of penetrating radiation used for test 
purposes; X-rays, gamma, beta and neutrons; source of radi- 
ation; type of presentation of data; special techniques and 
applications; nondestructive tests that are improvements on 
or extensions of sense of hearing, touch, smell, and of taste. 


Radioisotopes Advance in Automotive Engineering, A.J. 
STEVENS. Automotive Industries v 121 n 10, 11 Nov 15 1959 
p 59-64, 102, 104, 108, 110, 112, Dee 1 p 56-9. Nov 15: Basic 
concepts and use of radioisotope measuring and quality con- 
trol devices and techniques; three most important applica- 
tions: radiography, gaging and radiotracers. Dec 1: Details 
of specific applications in automotive and aircraft industries. 


Recent Advances in New Areas of Nondestructive Testing, 
H.A.ELION. Nondestructive Testing v 18 n 3 May-June 1960 
p 180-2. Summary of advances in several of newer areas of 
ultrasonics, X-ray fluoroscopy, electron probe microanalysis, 
and radio frequency spectroscopy, particularly, electron spin 
resonance spectroscopy. 


3rd. Internationales Kolloquium, 1958. Ilmenau. Hochschule 
fuer Elektrotechnik, 1959 p 359-86. Third International Sym- 
posium at Hochschule fuer Elektrotechnik Ilmenau; six papers 
on X-ray determination of residual stress, and fluorescence 
and texture analysis; use of microanalyzer; materials testing 
by ultrasonics. 


Third Progress Report on Nondestructive Testing Hand- 
book, R.C.McMASTER. Nondestructive Testing v 18 n 1 
Jan-Feb 1960 p 41-52. Report completes listing of topics for 
individual sections of Vol II of handbook prepared by Soe 
Non-destructive Testing, published Oct 1959. Second Progress 
Report indexed in Engineering Index 1959 p 766. 


Ueber den Einfluss der Schallfeldinterferenzen auf den 
Fehlernachweis in Festkoerpern, F.LINHARDT. Metall v 12 
n 12 Dec 1958 p 1085-92, v 13 n 12 Dec 1959 p 1133-8. Effect 
of sonic field interferences on detection by ultrasonic testing 
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of defects in solids. Dee 1958: It is shown that typical inter- 
ference phenomena in front of piston diaphragms cause in- 
accuracies in materials testing; desirability of obtaining 
homogeneous sonic fields is indicated. Dee 1959: Measure- 
ments of sonic fields in solids realized with different devices 
in attempt to obtain homogeneous fields. 28 refs. 


X-Ray Double-Take Spots Flaws. Safety Maintenance v_ 119 
n 1 Jan 1960 p 11, 18. Portable X-ray unit used by New 
York Testing Laboratories to inspect areas on aircraft, sound- 
ness of welds in tanks and piping used for extremely volatile 
and explosive rocket fuel, and piping systems for atomic 
installations and large ocean going vessels; X-ray head is set 
up in position required but radiograph is taken by remote 
control 50 to 60 ft away without danger to operator. 


Surface. See also Metals Testing—Surface. 


Surface-Finish. Aircraft Production v 22 n 4 Apr 1960 p 
150-1. Hilger and Watts microscope for inspection of ultra- 
fine surface finishes by interference fringe technique makes 
possible assessment of surface finish in terms of wavelength 
of light; details of instrument; interpretation of interference 
fringes; it is possible to measure surfaces directly to accuracy 
of 0.025 uw without calculations or use of tables; camera at- 
tachment can be substituted for eyepiece of microscope and 
exposure made of interferogram. 


Terminology. Bemerkungen zum Sprachgebrauch in der Mess- 
und Prueftechnik und Diskussion einiger Begriffe unter be- 
sonderer Beruecksichtigung der Fertigungstechnik, G.DIET- 
TRICH. Werkstatt u Betrieb v 93 n 2 Feb 1960 p 85-9. Notes 
on terminology in measuring and testing practice; some defi- 
nitions discussed, with particular reference to production 
engineering and control. 


Ultrasonic. See Materials Testing—Nondestructive ; Ultrasonics. 
Wear. See Wear of Materials. 
MATERIALS TESTING APPARATUS 


See also Automobiles—Testing; Bearings—Testing; Bolts 
and Nuts—Testing; Concrete Testing; Dynamometers; Gas 
Turbines—Testing; Gears—Testing; High Pressure Engineer- 
ing; Leather—Testing; Materials Testing Laboratories ; 
Metals and Alloys—Creep; Metals Corrosion—Testing; Metals 
Finishing; Metals Testing; Paper—Testing; Plastics—Test- 
ing; Rubber Testing; Soils—Testing; Steel Testing; Strain 
Gages; Stresses; Textile Measuring Instruments; Wire—Test- 
ing; Wire Rope—Testing; X-Ray Apparatus. 


Direct Stress Machine for Combined Fatigue and Creep 
Testing, ALH.MELEKA. J Sci Instruments v 36 n 11 Nov 1959 
p 468-71. Modifications introduced to commercial creep testing 
machine, so that tests can be carried out under combined 
fatigue and creep conditions; test results illustrating per- 
formance of converted machine. 


Gedanken zur Entwicklung von Schwingpruefmaschinen, H. 
OSCHATZ. Materialpruefung Materials Testing Matériaux v 
2n 4 Apr 20 1960 p 129-34. Evolution of fatigue testing 
machines; review, including comparison of costs of operation 
of different types. 


Improved Microhardness Tester for High-Temperature Use, 
J.H.WESTBROOK. ASTM—Bul n 246 May 1960 p 53-8. De- 
sign, construction, and operation of apparatus for obtaining 
information on temperature dependence of strength of hard, 
brittle materials; testing is done in vacuo; temperature range 
is -190-1500 C, load range 5-1000 g, rate of loading 0.2.1.2 
mm/min, time of indentation 2 to 60 sec; examples for tests 
of Mo, Ni-Al, TiC, crystal quartz, Cu, and sapphire. 


Joint Sealant Testing Machine, R.J.SCHUTZ, A.G.Van 
HAUTER. Adhesives Age v 3 n 4 Apr 1960 p 32-4. Testing 
machine capable of performing extension test, compression 
test, variable rates of load application, force necessary for 
extension and compression, test for maximum extension, 
fatigue failure, environmental testing; load is applied 
ial six moving heads arranged in two rows of three 
each. 


Koper diya skorostnykh ispytanii materialov, V.G.KONO- 
NENKO. Zavodskaya Laboratoriya v 25 n 3 1959 p 348-6; see 
also English translation in Indus Laboratory v 25 n 3 Mar 
1959 p 360-2. Impact testing machine for rapid testing of 
materials; explosion impact tester and measuring device are 
described which can be used in testing for tension, compres- 
sion and bending, and also for study of various metal-working 
processes with high deformation speeds and at various tem- 
peratures. 


Machine pour la mesure des déformations par fluage, FE, 
POUILLARD. Revue de Métallurgie v 57 n 8 Mar 1960 p 
247-52. Apparatus for measuring creep deformations; illus- 
trated description of simple, cheap apparatu8; results ob- 
tained (on steel tested at 575 C for 2000 hr) compared with 
those determined by different technique to prove accuracy. 


Mashina dlya ispytaniya mikroobraztsovy na rastyazhenie pri 
povyshennykh temperaturakh y vakuume, V.P.KONOP- 
LENKO, D.K.VINOGRADOV. Zavodskaya Laboratoriya v 25 
n 1 1959 p 106-8; see also English translation in Indus 
Laboratory v 25 n 1 Jan 1959 p 114-17. Apparatus for micro- 
sample elongation testing at high temperature in vacuum ; 
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it is designed for temperatures up to 1400 C and vacuum up 
to 10-+ mm Hg; test can be earried out in 75 min/sample; 
physical and conventional yield points, ultimate strength, 
strength at rupture, relative elongation and relative narrow- 
ing can all be determined. 


Modulation Analysis—New Instrument Technique in Eddy 
Current Testing, R.HOCHSCHILD. Nondestructive Testing v 
18 n 5 Sept-Oct 1960 p 323-6. Technique of modulation analy- 
sis consists of series of electronic circuits which suppress 
instrument response to conditions in metal part other than 
discontinuities; details of dual channel version of RADAC 
test equipment and block diagram; results obtained when 
different modulating frequencies are suppressed. 


Neue Hilfsmittel zur Festigkeitspruefung, A.G.EPPRECHT. 
Schweizer Archiv v 26 n 2 Feb 1960 p 55-9. Discussion, illus- 
trated by diagrams, of importance of testing strength proper- 
ties of materials, particularly of plastics, on machines that 
guarantee linear deformation as function of time; Drage’s 
electronically controlled ‘‘Multitest’’ machine fulfills require- 
ment, keeps temperature constant during testing, and records 
true deformation by precision equipment (examples for plas- 
ties and steel). 


Nouvelle machine de fatigue en torsion alternée a haute 
température, sous vide ou sous atmosphére controlée, J.de 
FOUQUET, R.JACQUESSON, P.LAURENT. Mémoires Scien- 
tifiques de la Revue de Métallurgie v 57 n 1 Jan 1960 p 62-6. 
New machine to determine alternate torsion fatigue at ele- 
vated temperatures (to 1000 C), in vacuum or in controlled 
atmosphere, for 10-50 frequencies per sec; detailed illustrated 
description of design and operation of machine. 


Portable Creep-Testing Unit with Autographic Extensom- 
eter, C.WHEATLEY, R.GROSVENOR. Metallurgia v 61 n 
367 May 1960 p 225-30. Creep testing machine described 
which can meet most conditions currently needed or likely to 
be required in foreseeable future for both creep and stress- 
rupture tests; machine is capable of testing specimens over 
load range 0.01-1 ton, and extensometer records creep exten- 
sions autographically; furnace temperatures up to 1050 C 
ean be controlled at plus or minus 1 C by electronic tempera- 
ture control system which eliminates risk of failure arising 
from sticking of electro-mechanical relays used in various 
modifications of “Prosser” system. 


Pribor dlya_ issledovaniya deformatsionno-prochnostnykh 
svoistv pastoobraznykh kolloidnykh sistem, G.G.SHCHEGO- 
LEV, A.M.TOLMACHEV, A.A.TRAPEZNIKOV. Zavodskaya 
Laboratoriya v 25 n 5 1959 p 625-7; see also English transla- 
tion in Indus Laboratory v 25 n 5 May 1959 p 654-7. Device 
for testing of yield strength of pasty colloidal materials; 
principle of operation is based on method of tangential dis- 
placement of plate; distinctive property is that structure of 
ae under test is not changed by any load put on it dur- 
ing test. 


Pribor dlya izmereniya udlinenii obraztsov pri odnovremen- 
nom rastyazhenii i kruchenii, Yu.I.YAGN, P.A.PAVLOV. 
Zavodskaya Laboratoriya v 25 n 6 1959 p 758-9; see also 
English translation in Indus Laboratory v 25 n 6 June 1959 
p 789-90. Apparatus for measuring elongation in samples 
subjected simultaneously to both stretching and _ torsion; 
elastic link is incorporated which insures that normal opera- 


tion of apparatus part is no longer disturbed when sample 
is submitted to torsion. 


‘ Pribor dlya registratsii progiba konsol’nogo obraztsa pri 
ispytanii na _ustalostnuyu prochnost, T.K.MARINETS, A.I. 
EFREMOV. Zavodskaya Laboratoriya v 25 n 3 1959 p 358-5; 
see also English translation in Indus Laboratory v 25 n 3 
Mar 1959 p 370-2. Device for recording flexure of cantilever- 
type specimen during fatigue testing; device comprises dif- 
ferential inductance measuring circuit, electrical supply cir- 
cuits of measuring element, and measuring instrument. 


Simple Rotary Dynamic Testing Machine, A.N.GENT. Brit 
J Applied Physics v 11 n 4 Apr 1960 p 165-7. Test machine 
is described for determining dynamic shear properties of 
rubber-like materials; observations are easily made, and 
enable dynamic shear modulus and damping factor to be de- 
termined rapidly; since relatively wide frequency range seems 
feasible, instrument appears suitable for general application ; 
measurements on soft butyl rubber vuleanizate are described. 


Sinusoidal Pressure Generator with Wide Ampli 
Frequency Ranges, T.A.PERLS, D.O.MILES, LB WEN 
Acoustical Soe America—J v 32 n 2 Feb 1960 p 274-81, Design 
for generator of sinusoidal pressures up to 26 atmos peak to 
peak, proportional to input voltage to within 5% over range 
0 to 10,000 eps; applications inelude evaluation tests for 
pressure gages and electromechanical drivers, tests of piezo- 


electric materials near zero frequency, and study of frequency- 
dependent effects in liquids. 


Some Aspects of Schiefer Abrasion Machine, P.B.G.U 
R.H.BROMLEY, Wear-Usure-Versehleiss v8 mb Seprong 
1960 p 388-93. Design of Schiefer machine used in wear test- 
ing and some aspects of action of machine of this pattern are 
considered ; possible theoretical improvement in design to per- 
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mit more uniform rubbing with wider variety of abradants is 
suggested. (In English). 


Tensile Testing of Materials at Impact Rates of Strain, 
J.HARDING, E.0.WOOD, J.D.CAMPBELL. J Mech Eng Sci- 
ence v 2 n 2 June 1960 p 88-96. Problems involved in obtain- 
ing reliable tensile stress-strain curves at high strain rates 
are discussed ; new apparatus, designed to give accurate 
stress-strain curves in tension at strain rates of order of 
1000/sec, is described; theoretical basis of method and some 
experimental results are presented for materials that exhibit 
definite yield point, and for those that do not. 23 refs. 


Testing Inertia-Sensitive Devices, V.F.DeVOST, G.STA- 
THOPOULOS. Machine Design v 32 n 7 Mar 31 1960 p 130-7. 
Kinds of shock activation; typical sensitivity curves; relative 
effect of gravity; comparison of test methods. 


Universal Vibration Holding Device for Increased Lab Effi- 
ciency, E.R.BRITTON. Environmental Quarterly vy 5 n 2 Apr 
1959 p 8-10. Device, which supports 2000 lb exciter, having 
mechanical resonances of low magnitude within test spectra, 
and is movable, comprises eight 8-in. steel columns, 6 ft long 
welded to 8 in. channel structure 10 ft long by 314 ft wide 
and capped by 8 in. wide flange structure of same dimen- 
sions; platform of 8 in. flange steel is welded between two 


of extreme pairs of columns to support exciter, which is hard 
mounted to structure. 


Ustanovka dlya izucheniya korrozionnogo povedeniya ma- 
terialov v sil’no agressivnykh sredakh pri povyshennykh tem- 
peraturakh, V.I.GINZBURG. Zavodskaya Laboratoriya v 25 n 
2 1959 p 220-2; see also English translation in Indus Labora- 
tory v 25 n 2 Feb 1959 p 233-5. Experimental apparatus for 
study of corrosion behavior of materials in highly corrosive 
media; constructed from molybdenum glass, it imitates pro- 
duction process of actual manufacturing unit and is able to 
simulate variety of service conditions; can be used for me- 
tallic and nonmetallic materials. 


MATERIALS TESTING LABORATORIES 


See also Electric Cables—Testing; Environmental Cham- 
bers; Research Laboratories. 


More Laboratory for Less Money, C.A.ANDERSON, R.A. 
GULICK. Mech Eng v 82 n 5 May 1960 p 57-60. Design of 
special testing equipment for engineering physical testing 
laboratory including manually controlled system capable of 
100,000 psi pressure, three automatically controlled pressure 
systems of 1500, 3000 and 15,000 psi capacities, strain-gage 
system designed to digitally log apparent stresses, and sup- 
plementary equipment. Paper n 59-PET-25. 

MATERIEL. See Ordnance. 


MATHEMATICAL INSTRUMENTS. See Computers; Mathe- 
matics; Statistical Methods—Instruments. 


MATHEMATICAL TABLES. See Mathematics. 
MATHEMATICS 


See also Automatic Control; Computers; Elasticity ; Graphic 
Methods; Information Theory; Instruments; Materials Test- 
ing; Mechanisms; Operations Research; Reliability ; Statistical 
Methods ; Stresses. 


Abelian Groups, Graphs and Generalized Knights, C. St 
J.A.NASH-WILLIAMS. Cambridge Philosophical Soe—Proc v 
55 pt 3 July 1959 p 232-8. If g is set of generators of enu- 
merably infinite Abelian group A, it is proved that elements of 
A can be arranged in both one-ended and endless infinite se- 
quence in which successive terms differ by plus or minus 
element of g, except that one ended arrangement is impossible 
if g is finite and rank of A is 1. 


Algorithms for Chebyshev Approximations Using Ratio of 
Linear Forms, H.L.LOEB. Soc Indus & Applied Mathematics 
—J v 8 n 3 Sept 1960 p 458-65. Methods are described for ob- 
taining from special class of functions, which can be described 
as ratio of two linear forms, best or Chebyshev approximation 
to continuous function over set of discrete points; two algo- 
rithms for obtaining best approximations, linear inequality 
method and dynamic programming method, are discussed ; 
examples are given of functions approximated by ratio of 
linear forms. 


Amplitudes of Oscillations Governed by Modified Van Der 
Pol Equation. Quarterly Applied Mathematics v 18 n 1 Apr 
1960 p 61-9. Properties of solutions of modified equation, 
describing special class of self sustained oscillations, are 
investigated; equation has convenient feature of allowing 
discussion of its first integral by simple means. 


Applications of Theorem on Partitioned Matrices, E.V. 
HAYNSWORTH. US Nat Bur Standards—J Research—Mathe- 
matics & Mathematical Physics v 63B n 2 Oct-Dec 1959 p 
73-8. Reduction formula for partitioned matrices is applied 
to block-stochastic matrices and other types of partitioned 
matrices in order to reduce computation in finding eigen- 
values; as these matrices occur in physics and chemistry, spe- 
cified reduction formulas have been applied successfully in 
practical. problems; results of A.BRAUER on stochastic mat- 
rices and of J.WILLIAMSON in partitioned matrices are 
generalized. 


MATHEMATICS—Continued 


Asymptotic Theories for Linear Ordinary Differential Equa- 
tions Depending Upon Parameter, R.E.LANGER. Soe Indus & 
Applied Mathematics—J v 7 n 3 Sept 1959 p 298-305. Equa- 
tions in which Lambda is large, for which z varies over 
bounded simply connected region of complex planes, and for 
which functions Pi (z,Lambda) have specified form with co- 
efficients pij (z) that are analytic; method to solve specified 
equation in z-region containing isolated point wherein two 
or more auxiliary roots that are elsewhere distinct, become 
coincident; it is shown that in microwave propagation, quan- 
tum mechanics and hydrodynamics, theories depend upon 
these turning points. 


Basic Differential Equations, A.D.KRAUS. Elec Mfg v 66 
n 1 July 1960 p 87-106. Discussion of differential equations 
as mathematical models to describe relationships of mass, 
motion and time as functions of independent variables; in 
network applications independent variable is always time; in 
non-network applications it is length or time; how physical 
problems of effects of mechanical forces, temperature, vibra- 
tion, etc, expressed by mathematical symbols, can be analyzed 
and solved. 22 refs. 


Bemerkung zur Abelschen Integralgleichung, J.FRIED- 
RICH. Zeit fuer Angewandte Mathematik u Physik v 11 n 3 
May 25 1960 p 191-7. Note on Abelian integral equation ; solu- 
tion of generalized integral equation of Abelian type with 
references to application in gas discharge physics and to cor- 
rection of result in corresponding literature; extension of 
validity range of this equation. 


Best Approximation of Mixed Type, H.E.SALZER. Soe 
Indus & Applied Mathematics—J v 7 n 4 Dec 1959 p 345-60. 
Process presented for obtaining “residually bounded least 
squares solution’? to overdetermined system of linear equa- 
tions; process characterized with aid of geometric concepts; 
applicable to problems where least squares and minimax 
criteria need to be suitably combined. 


Boundary Contraction Solution of Laplace’s Differential 
Equation—2, T.S.CHOW, H.W.MILNES. Assn Computing 
Machy—J v 7 n 1 Jan 1960 p 387-45. Numerical solution for 
circle discussed and consideration given to convergence of 
solution obtained by boundary contraction method to analytic 
solution; it is proved that to achieve this, relation between 
mesh sizes in circumferential and radial direction must exist; 
it is also demonstrated that error due to contraction of 
boundaries can be made insignificant. 


Bounds for First Eigenvalue of Rhombic Membrane, W. 
HOOKER, M.H.PROTTER. J Mathematics & Physics v 39 
n 1 Apr 1960 p 18-34. Sharpness of method of finding lower 
bounds for first eigenvalue of elliptic equation under appropri- 
ate boundary conditions is examined for case of rhombus. 


Class of Nonlinear Delay Differential Equations, J.A. 
NOHEL. J Mathematics & Physics v 38 n 4 Jan 1960 p 
295-301. Theory of asymptotic stability is extended to include 


nonlinear delay equations; pertinence to nuclear reactor prob- 
lems. 


Comparison of Method of Averages with Method of Least 
Squares: Fitting Parabola, M.MORDUCHOW, L.LEVIN. J 
Mathematics & Physics v 38 n 3 Oct 1959 p 181-92. In fitting 
parabola to set of n points (3 or greater), with uniformly 
spaced abscissas by method of averages, it is shown that if 
averaging intervals are chosen (exception n= 7) so that first 
interval contains first n/5 points, second, next (3/5) n points, 
and last n/5 points, then standard deviation of parabola 
residuals obtained is at most 6/5 (corresponding to n= 7) 


times that of parabola residuals obtained by least squares 
method. 


Determinants and Matrices, A.D.KRAUS, G.F.ROSS. Elec 
Mfg v 64 n 6 Dee 1959 p 183-48. Methods of determinants 
and of matrix algebra, used to minimize possibilities of error 
and for time saving in engineering problems involving sys- 
tems of simultaneous equations or other arrays of mathemati- 
cal statements; outline of techniques of using determinants 
and of thinking in matrix terms, with examples based on 
electric circuit. 

Determination of Characteristic Values, M.LOTKIN. Quar- 
terly Applied Mathematics v 17 n 3 Oct 1959 p 237-44. Refine- 
ment of cubic polynomial which possesses properties making 
it superior to previous polynomial on basis of theoretical and 
practical considerations; theoretically, modified approach be- 
comes identical with Jacobi method for symmetric matrices 
and leads to rapid convergence; procedures. 


Difference Equations Containing Step and Delta Functions, 
S.TAUBER, D.DEAN. Soe Indus & Applied Mathematics—J 
v 8n 1 Mar 1960 p 174-80. Behavior of modified step function 
and Kronecker delta is studied with respect to classical dif- 
ference operators Delta and E; particular solutions of linear 
difference equations are then obtained for inhomogeneous 
terms containing these elements; although problem was en- 
countered in structural analysis, study is applicable to other 
fields. 


Dimensioniess Numbers, D.F.BOUCHER, G.E.ALVES. Chem 
Eng Progress v 55 n 9 Sept 1959 p 55-64. Tabulation of di- 
mensionless groupings and their significance; name, symbol, 
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formula, special nomenclature, proportionalities, application, 
and reference listed for dimensionless numbers used in fluid 
mechanics, heat transfer, mass transfer, and chemical re- 
actions. 59 refs. 


Distribution of Quadratic Forms in Normal Variates: Small 
Sample Theory with Applications to Spectral Analysis, U. 
GRENANDER, H.O.POLLAK, D.SLEPIAN. Soc Indus. & 
Applied Mathematics—J v 7 n 4 Dec 1959 p 374-401. Problem 
of obtaining satisfactory approximations and computing tech- 
niques for determination of distribution; results valid for 
general distribution problem although emphasis is on appli- 
cation to spectral analysis and determination of RC noise 
power. 


Duality in Quadratic Programming, W.S.DORN. Quarterly 
Applied Mathematics v 18 n 2 July 1960 p 155-61. Proof, 
based on duality theorem of linear programming, is given for 
duality theorem for class of quadratic programs; illustrative 
application is made in theory of elastic structures. 


Ein Kriterium fuer asymptotische Stabilitaet, R.REISSIG. 
Zeit fuer Angewandte Mathematik u Mechanik v 40 n 1-3 
Jan-Mar 1960 p 94-9. Criterion for asymptotic stability; cri- 
terion for stability of motion is extended by considering dis- 
continuous Ljapunow functions, without assuming that such 
functions are monotonic along solution curves; new formalism 
is more readily applied to concrete problems. 


Empirical Tests of Additive Random Number Generator, 
B.F.GREEN, Jr., J.E.K.SMITH, L.KLEM. Assn Computing 
Machy—J v 6 n 4 Oct 1959 p 527-37. Tests of number ran- 
domness generated by additive process; Xj = (Xj-1 + Xj-n) 
mod 1 where X’s are positive factors; results indicate numbers 
are uniformly distributed on unit interval and that there is 
no significant serial correlation in sequence; however, for n 
less than 16 test of run lengths indicates nonrandomness ; 
this difference can be resolved by discarding alternate num- 
bers; pertinence to digital computers. 


Error Bounds For Family Of Three-Point Integration Pro- 
cedures, T.E.HULL, A.C.R.NEWBERRY. Soc Indus & Applied 
Mathematics—J v 7 n 4 Dee 1959 p 402-12. One-parameter 
family of three-point corrector formulas developed for equa- 
tion y—f(x,y); one extreme value of parameter yields 
Adams’ formula, while other yields Simpson’s formula; error 
bounds discussed and determined; ‘“‘best’’ procedure for vari- 
ous cases considered. 


Estimates of Roots of Certain Polynomials, C.FLANAGAN, 
J.E.MAXFIELD. Soe Indus & Applied Mathematics—J v 7 n 
4 Dee 1959 p 367-78. Method of reintroducing higher order 
derivative into reduced system one at a time so that analyst 
can observe their effects; pertinence to stability analysis of 
linear systems for servomechanisms, guided missiles, and 
general electronic circuits. 


Estimating Roots of Characteristic Determinant for Multi- 
coupled Systems, S.LEES, H.D.FELSENTHAL, E.M.GOLD- 
BERG. ASME—Trans—J Basic Eng v 82 Ser Dn 1 Mar 1960 
p 87-95. Procedure is developed, based on Cauchy’s residue 
theorem, for bounding undamped natural frequency, damping 
ratio, and real part of roots of characteristic determinant as- 
sociated with multicoupled system with several inputs and 
outputs; method ean lead to locus of roots as one or more 
parameters are varied; underlying theory is developed and 
numerical illustrative example is included. Paper 59-IRD-2. 


First and Second Order Distributions of Sine Wave of 
Random Phase plus Gaussian Noise, R.LEIPNIK. Zeit fuer 
Angewandte Mathematik u Physik v 11 n 2 Mar 25 1960 
p 117-26. Explicit formulas for first- and second-order dis- 
tributions written in terms of rapidly converging Bessel 
series; form obtained from Fourier transform of formula due 
to S.O.RICE. (In English). 

Free Vibrations of Lightly Damped Systems by Perturba- 
tion Methods, P.LANCASTER. Quarterly J Mechanics & Ap- 
plied Mathematics v 13 Pt 2 May 1960 p 138-55. Method is 
developed for estimation of frequencies, rates of decay, and 
modes of vibration when small damping forces are intro- 
duced; analysis is based on prior knowledge of natural fre- 
quencies and principal modes of undamped system; cases 
where natural frequencies are exactly equal, or are nearly 
so, are given special attention; method may also be applied 
to some non-linear perturbation problems. 


g-Algorithm, F.L.BAUER. Soe Indus & Applied Mathema- 
tics—J v 8 n 1 Mar 1960 p 1-17. g-decomposition is shown to 
give rise to general class of relations useful for variety of 
numerical problems; theoretical background; summary of 
numerical applications. 


General Method to Find Inverse Laplace Transform of 
Functions g(s) s", K.ITINUMA. Hosei Univ—Tokyo Tech Col- 
lege—Report n 4 Aug 1959 p 18-19. It is shown that formulas 
of original functions corresponding to image functions of 
type g(s)/s" were determined; formulas obtained by present 
method have advantage of directly obtaining results for arbi- 
trary n, without any successive calculations; table of Laplace 
pairs obtained by these formulas is given; examples. 


General Method to Find Laplace Transform of Arbitrary 
Function Cut Off at Arbitrary Point, S. TAKEDA. Hosei Univ 
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—Tokyo Tech College—Report n 4 Aug 1959 p 1-12. Basic 
formulation for transform of function F(t) cut off at t= a, 
(where a is greater than O); examples of transformation of 
phi (t) for case where F(t) = t® (n being positive integer), 
F(t) =sin t, F(t) =et, F(t) =sinh t, and F(t) =polynomial 
of t; it is shown that transform, under specified conditions, 
ean be calculated if addition theorem or expansion formula 
of F(t) exists; supplement formulates and applies real multi- 
plication. 


Generalization of Sampling Theorem, D.A.LINDEN, N.M. 
ABRAMSON. Information & Conrtol v 3 n 1 Mar 1960 p 
26-31. Solution of general case of sampling theorem for band- 
limited functions, in which function and its first R are known 
at equispaced sampling points (R-+ 1)/2W sec apart. 


Generalization of Theorem of Carr on Error Bounds for 
Runge-Kutta Procedures, B.A.GALLER, D.P.ROZENBERG. 
Assn Computing Machy—J v 7 n 1 Jan 1960 p 57-60. Generali- 
zation holds for large class of Runge-Kutta procedures. 


Generation of Permutations and Combinations, T.R. HOFF- 
MANN. Wisconsin Univ—Eng Experiment Station—Report n 
13 July 1959 28 p. Mechanistic method involving precedence 
matrices generates only feasible sequences thereby making 
explicit enumeration of all possible permutations of set of N! 
elements; method generates only that limited number of com- 
binations which fit particular class and also conform to 
precedence restrictions; method is easily programmed for 
digital computer; technique was applied to assembly line 
balancing problem; sample 704 computer program. 


Graphical Extension of Transform Techniques, R.S.SMITH. 
Electronics v 33 n 14 Apr 1 1960 p 68-71. Certain engineering 
problems are solved more readily with functional, transforma- 
tion methods; Fourier and convolution integrals are reviewed, 
and approach to graphical solution of conduction integral in 
frequency domain is presented. 


Group Testing to Eliminate Efficiently all Defectives in 
Binomial Sample, M.SOBEL, P.A.GROLL. Bell System Tech 
J v 38 n 5 Sept 1959 p 1179-1252. In group-testing, set of x 
units, and x units (1 less than or equal to x less than or 
equal to N) tested simultaneously as group with one of two 
possible outcomes: either all x units are good or at least one 
defective unit is present; problem is to find best integer x 
for first test and to find rule for choosing best subsequent 
test-groups to minimize expected total number of group-tests 
required to classify each of N units; assumed that N units 
can be treated like independent binomial chance variables. 


Hilbert’s Function in Semi-Lattice, A.LEARNER. Cam- 
bridge Philosophical Soe—Proe v 44 pt 3 July 1959 p 239-43. 
Semi-lattice considered with conditions which are satisfied by 
M-primary ideals in Q ordered by inclusion; shown com- 
binatorially that length of particular chain in lattice is poly- 
nomial of required form. 


Hund Gravitational Equations and Geons, L.G.CHAMBERS. 
Can J Physics v 37 n 9 Sept 1959 p 1008-16. Certain solutions 
of Hund gravitational equations representing geons, are de- 
rived, and stability of steady solutions is discussed. 


Interpolation in Several Variables, H.C. THACHER, Jr, W.E. 
MILNE. Soe Indus & Applied Mathematics—J v 8 n 1 Mar 
1960 p 33-42. Techniques for polynomial interpolation and 
uniqueness criteria generalized; three variations on funda- 
mental formula are given which are better adapted to numeri- 
cal computation than those previously available. 


Invariant Imbedding, Random Walk and Scattering—2. Dis- 
crete Versions, R.LBELLMAN, R.KALABA. J Mathematics & 
Mechanics v 9 n 8 May 1960 p 411-19. Details of application 
of techniques of invariant imbedding to various random walk 
and scattering problems, first sketched in paper published in 
Nat Academy Sciences—Proe 1957 p 930, are filled in; new 
analytical and computational approaches are obtained for 


treatment of multi-dimensional, time-dependent, and energy de- 
pendent processes. 


Investigation of Algebraic Equations Using Analog Compu- 
ters, V.M.EL’YASBERG. Automation & Remote Control v 20 
n 6 June 1959 p 733-8. English translation of article indexed 


in Engineering Index 1959 p 769 from Avtomatika i Telemek- 
hanika June 1959. 


Iterative Solutions of Dirichlet Problem for Delta a 
C.M.ABLOW, C.L.PERRY. Soc Indus & Applied Mathematics 
—J v 7 n 4 Dec 1959 p 459-67. Three iterative processes yield- 
ing solution are presented; two converge only for small values 


of parameter contained in equation; third process converges 
for all values of parameter, 


Kriterium fuer das Vorhandensein von Mehrfachwurzeln 
oder einer ungeraden bzw.geraden Anzahl konjugiert komplexer 
Wurzelpaare algebraischer Gleichungen, R.HOFMANN. Re- 
gelungstechnik v 7 n 9 Sept 1959 p 310-12. Criterion for exist- 
ence of multiple roots or of even or odd number of conjugate 
complex pairs of roots in algebraic equations; how, for ra- 
tional polynomials, square of product of differences of roots 
can be obtained closed; product gives clue to existence of at 
least one multiple root and it also indicates whether con- 
jugate number is even or odd; applicability of criterion to 
Stability problems of linear systems. 
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Laplace ‘Transform of Exponential Function Whose Index 
Includes Sine or Cosine Function, K.ONUMA. Hosei Univ— 
Tokyo Tech College—Report n 4 Aug 1959 p 20-8. Based on 
calculations, it is concluded that transform of exponential 
functions whose index include sine or cosine function can be 
calculated by expanding these exponential functions into 
series of Bessel functions; integral and differential equation 
including these exponential functions can be solved by using 
Laplace transform; pertinence to calculating over-estimation 
error of rotating type anemometer. 


Matrix and Other Direct Methods for Solution of Systems 
of Linear Difference Equations, W.G.BICKLEY, J. 
McNAMEE. Roy Soe Lond—Philosophical Trans (Ser A) v 
252 n 1005 Jan 21 1960 p 69-131. Methods for numerical solu- 
tion of differential equations; approach used is to replace 
differential system by difference system, and techniques are 
proposed for solving latter; techniques proposed for solving 
eure elliptic-difference equations in bounded plane region. 

refs. 


Mehrfache Produkte von Matrizen allgemeiner Form, M. 
DREIKORN, F.STOCKINGER. Archiv der Elektrischen Ueber- 
tragung v 14 n 2 Feb 1960 p 54-6. Multiple products of gen- 
eral matrices; general scheme for rationalized calculation of 
multiple products of rectangular matrices with several lines; 
numerical example to show its practical application. 


Method of Functional Extrapolation For Numerical Inter- 
gration of Ordinary Differential Equations, J.R.M.RADOK. 
Soc Indus & Applied Mathematics—J v 7 n 4 Dec 1959 p 
425-30. Approximate solution of systems of first order equa- 
tions in terms of linear combinations of linearly independent 
functions involving arbitrary parameters, and having piece- 
wise continuous derivatives; for single extrapolation step, pre- 
dictions obtained are correct to high order in prediction step 
length; method leads to stable solutions. 


Method of Images and Solution of Certain Partial Differen- 
tial Equations, G.ROWLANDS. Applied Sci Research See B 
v 8 n 1 1959 p 62-72. Series solution of certain partial differ- 
ential equations obtained by generalization of method well 
known in field of electrostatics, so-called method of images ; 
over certain ranges of variables these series solutions are 
more rapidly convergent than usual solution in terms of 
orthogonal functions; in general these two types of solutions 
are to be taken as complementary; investigation arose out 
of study of problems associated with heterogeneous reactor 
calculations. 


Methods for Fitting Rational Approximations—1. Telescoping 
Procedures for Continued Fractions, H.J.MAEHLY. Assn 
Computing Machy—J v 7 n 2 Apr 1960 p 150-62. Three re- 
lated methods are described for adjusting coefficients of 
truncated continued fraction so that maximum of absolute 
value of error is nearly minimized in given interval; true 
Chebyshev approximation is obtained only if interval is 
small; example illustrates application and limitations. 


Mixed Transcendental and Polynomial Transforms, O.J.M. 
SMITH. AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 46 Jan 1960 p 786-95; see also abstract in Elec Eng 
vy 79 n 4 Apr 1960 p 286. Basie features of mathematical 
treatment of mixed transcendental and polynomial trans- 
forms; how root locus methods, complex-plane techniques for 
factoring polynomials, and evaluation of residues for inverse 
transform can all be performed through use of two complex 
planes, one for polynomial representation, and other for tran- 
scendental terms; examples of various control systems. Paper 
59-917. 

Necessary and Sufficient Condition for Stability of Partial 
Difference Equation Problems, R.E.ESCH. Assn Computing 
Machy—J v 7 n 2 Apr 1960 p 163-75. Use is made of Jordan 
canonical matrix decomposition to develop simple condition 
which is both necessary and sufficient, and which includes 
Richtmyer’s conditions as special cases; necessary background 
is given; wave equation is treated by way of illustration. 


Neues Differenziergeraet, G.HAUPT, O.REICH. Dresden. 
Hochschule fuer Verkehrswesen—Wissenschaftliche Zeit v 7 
n 1 1959-60 p 93-5. New differentiating instrument; descrip- 
tion of instrument which is easily constructed and easy to 
use, which makes it possible to differentiate any function. 


Neutrices, J.G. van der CORPUT. Soe Indus & Applied 
Mathematics—J v 7 n 3 Sept 1959 p 253-79. Notion of neu- 
trices, based upon idea that in analysis, particularly in asymp- 
totics, proofs and calculations involve superfluous terms which 
have no influence on required results; neutrix is defined as 
triplet N = (N’, N”, N’”’) formed by domain N’ range N” and 
module N’”; paper is restricted to applications of Euler’s sum 
formula; it is shown that in this calculus, proofs are sim- 
plified and results are formulated in simpler forms. 


New Formulas for Computing Incomplete Elliptic Integrals 
of First and Second Kind, A.R.DiDONATO, A.V.HERSHEY. 
Assn Computing Machy—J v 6 n 4 Oct 1959 p 515-26. Range 
of use of each expansion is so selected as to maintain mini- 
mum of rounding error; special criterion is used to determine 
when binomial series should be terminated ; calculation of 
elliptic integrals by these series expansions is compared with 
calculation by previously established Landen transformation 
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used by Legendre; new series yield more accurate results and 
average computation time is 30% shorter; program in NORC 
sub-routine for elliptic integral calculation is described. 


New Formulas for Trigonometrie Interpolation, H.E.SAL- 
ZER. J Mathematics & Physics v 39 n 1 Apr 1960 p 83-96. 
General osculatory formulas are developed, and from these, 
explicit expressions are derived for most important special 
eases. 


New Pseudo-Random Number Generator, A.ROTENBERG. 
Assn Computing Machy—J v 7 n 1 Jan 1960 p 75-7. Sequency 
which is proposed has been tested on IBM 704; some tests 
made on randomness for particular values of parameters in- 
volved and results given. 


Nomograph Adjustable Logarithmic Scale, L.F.GOELLER, 
Jr. Electronic Equipment Eng v 7 n 12 Dee 1959 p 67. Chart 
permits construction of logarithmic scales of any decade 
length up to 6% in.; constructed as scale, chart can be used 
to interpolate values on conventional logarithmic graphs. 


Non-Self-Adjoint Boundary Value Problems in Ordinary 
Differential Equations, W.GREUB, W.C.RHEINBOLDT. US 
Bur Standards—J Research—Mathematics & Mathematical 
Physics v 64B n 2 Apr-June 1960 p 88-90. It is shown that 
theory of nonself-adjoint linear ordinary differential equa- 
tions can be simplified and unified if linear subspace deter- 
mined by boundary conditions is specified; corresponding 
linear space of adjoint problem is orthogonal complement of 
original space with respect to scalar product defined by right- 
hand side of Green’s boundary formula. 


Normal Coordinate Transformation of Linear System with 
Arbitrary Loss Function, E.A.GUILLEMIN. J Mathematics & 
Physics v 39 n 2 July 1960 p 97-104. To accomplish normal 
coordinate transformation, equilibrium of dynamic system is 
represented in terms of only two quadratic forms, one repre- 
senting all stored energy (kinetic and potential), other being 
total instantaneous rate of energy dissipation; although prob- 
lem is worked out for linear passive electrical network, results 
apply to any analogous system. 


Note on Solution of Riccati’s Differential Equation, H.H. 
HOWE. US Bur Standards—J Research—Mathematies & 
Mathematical Physics v 64B n 2 Apr-June 1960 p 95-8. Three 
recurrence formulas are developed, giving solution of particu- 
lar case of Riccati’s equation in power series valid in neigh- 
borhoods of O, infinity, and arbitrary point, respectively; first 
two were programed for computation on SEAC. 


Note on Sums of Certain Bilateral Hypergeometriec Series, 
H.S.SHUKLA. Cambridge Philosophical Soc—Proe v 55 pt 3 
July 1959 p 262-6. Some years ago, M. Jackson obtained sum 
of particular 3sHs series with generalized theorems of Whipple 
and Watson on sums of 32 series, and later deduced sum of 
particular well poised cHe series; in this note sums of certain 
particular bilateral hypergeometric series of same type are 
given and believed to be new; in sequel, sum of particular 
sPsis series obtained; existence of particular case of this sum 
previously pointed out by Slater and Lakin. 


Novel Applications of Smith Chart, R.M.STEERE. Micro- 
wave J v 3 n 3 Mar 1960 p 97-100. Chart may be used to 
plot variation of functions other than those dealing with 
energy propagation; those dealt with include hyperbolic 
functions of real numbers, hyperbolic functions of complex 
numbers, and trigonometric functions. 


Numerical Method for Solving Control Differential Equa- 
tions on Digital Computers, W.H.ANDERSON, R.B.BALL, 
J.R.VOSS. Assn Computing Machy—J v 7 n 1 Jan 1960 p 
61-8. Linear differential equations simultaneous with non- 
linear but slower acting differential equations; numerical so- 
lution is significantly speeded by approximating forcing func- 
tions with polynomials, solving linear equations exactly, and 
numerically integrating nonlinear equations with Milne in- 
tegration; automatic interval adjustment is possible; detailed 
transient response and steady state conditions revealed with 
minimum of machine time; pertinence to guided missile 
systems. 


On Decomposition of Spaces in Cartesian Products and 
Unions, T.GANEA, P.J.HILTON. Cambridge Philosophical 
Soc—Proe v 55 pt 3 July 1959 p 248-56. Paper is concerned 
with particular cases, obtained by suitably restricting spaces 
involved for general problem for given topological space for 
which there exist integers n greater or equal to 2 and non- 
contractible spaces X,... Xn. 


On Economic Representations of Transcendental Functions, 
Y.L.LUKE. J Mathematics & Physics v 38 n 4 Jan 1960 p 
279-94. How to generate rational approximation for wide class 
of transcendents; various special cases. 


On Generalization of Index Notation for Absolute Tensors 
of Arbitrary Order, E.H.BROWN. US Bur Standards—J 
Research—Mathematics & Mathematical Physics v 64B n 2 
Apr-June 1960 p 99-103. Generality is obtained by using one 
vector index which yaries over integral lattice points of 
m-dimensional domain; notation facilitates study of properties 
of tensors; notation also suggests elegant treatment of order 
transformations of tensors. 
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On Lie Groups and Their Homotopy Groups, I.M.JAMES. 
Cambridge Philosophical Soe—Proe v 55 pt 3 July 1959 p 
244-7. Theorem proved which facilitates homotopy classifica- 
tion of maps into topological group G; if G is connected Lie 
group, there exists a positive integer n, such that n (a,8) =O 
for every pair a,8 of elements in homotopy groups of G. 


On Methods of Summability Based on Integral Functions, 
D.BORWEIN. Cambridge Philosophical Soc—Proc v 56 pt 2 
Apr 1960 p 125-31. Earlier investigation of inclusive relations 
between integral function methods of summability is continued 
with aid of standard Mellin transform and results due to 
W.W.Rogosinski and to B.Kuttner. 


On Numerical Evaluation of Singular Integrals of Cauchy 
Type, C.E.STEWART. Soc Indus & Applied Mathematiecs—J 
vy 8 n 2 June 1960 p 342-53. New concepts are introduced 
which provide for rigorous approximation theory; specific 
results concern convergence of sequences of integrals of 
Cauchy type and appear adequate for usual numerical prob- 
lems in applied work; major application is to aerodynamics. 


On Numerical Solution of Simultaneous Linear Differential 
Equations, K.T.CHANG. Soe Indus & Applied Mathematics— 
JIv7n 4 Dec 1959 p 468-72. It is shown that general solu- 
tions in terms of arbitrary constants can be readily obtained 
numerically with relation to any two points of independent 
variable; method provides basis for theoretical investigation 
of characteristics of equations with periodic coefficients, and 
of boundary value problems. 


On Some Integral Equations with Unbounded Higenvalues, 
T.E.HULL. Soe Indus & Applied Mathematics—J v 7 n 3 
Sept 1959 p 290-7. Results concerning existence and behavior 
of solutions and resolvent kernel for specified integral equa- 
tion; from viewpoint taken, distinguishing feature of equa- 
tion is that eigenvalues associated with integral operator are 
unbounded; three identities of form: kun = (1/Lambdan) un 
provide examples of operators having unbounded eigenvalues ; 
theorems and proofs. 


On Theory of Boolean Functions, S.B.AKERS, Jr. Soe Indus 
& Applied Mathematics—J v 7 n 4 Dee 1959 p 487-98. Concept 
of Boolean difference is employed to define and examine vari- 
ous formal properties of Boolean functions; correspondence 
to finite-difference operator is exhibited and analogous 
theorems derived; dependent and independent variables. series 
expansion, functional decomposition, and solution of Boolean 
equations are examined. 


On Toroidal Wave Functions, V.H.WESTON. J Mathematics 
& Physics v 39 n 1 1960 p 64-71. From complete set of 
solutions representing radiation from ring source, calculated 
in earlier reference, simpler wave functions are derived which 
are more useful in practice; these have simpler asymptotic 
values in radiation field and their asymptotic values for thin 
rings hold down to smaller wavelengths. 


Orbit Theory. Symposium in Applied Mathematics, 9th— 
Proc 1957. Am Mathematical Soc, Providence, RI, 1959 195 p. 
Orbit Stability in Particle Accelerators, E.D.COURANT, 1-9; 
Motion of Cosmic-ray Particles in Galactic Magnetic Fields, 
S.OLBERT, 10-18; Stoermer Orbits, W.H.BENNETT, 19-28; 
General Theory of Oblateness Perturbations, P.HERGET, 
29-85; Fundamental Problems in Predicting Positions of 
Artificial Satellites, F.L.WHIPPLE, 36-47; Cislunar Orbits, 
K.A.EHRICKE, 48-74; Satellite Launching Vehicle Trajec- 
tories, J.W.SIRY, 75-144; Numerical Determination of Precise 
Orbits, W.J.ECKERT, 145-51; Comments on General Theories 
of Planetary Orbits, D-BROUWER, 152-66: Orbits in Birk- 
hoff’s Central Field, C-GRAEF-FERNANDEZ, 167-89. 


Parametric Expansions for Class of Boundary Value Prob- 
lems of Partial Differential Equations, M.W.JOHNSON, E. 
REISSNER. Soe Indus & Applied Mathematics—J v 8 n 2 
June 1960 p 389-96. Expansion procedure was formulated in 
connection with problem of unsymmetrical bending of elastic 
circular cylindrical shells, but is exhibited for simpler problem ; 
results are pertinent to wider class of problems than that 
for which it was formulated. 


Periodic Solutions of x” -++ ex’ + g¢(x) = Ef(t) under Varia- 
tion of Certain Parameters, K.W.BLAIR, W.S.LOUD. Soc 
Indus & Applied Mathematics—J v 8 n 1 Mar 1960 p 74-101. 
Unique solution is assumed to exist for any initial conditions 
and be continuable for all values of t; emphasis is on 
existence, appearance, and disappearance of solutions as ¢ 
and E vary; this equation appears in nonlinear electrical 


circuits, as well as in other electrical and mechanical prob- 
lems. 


Persistence of Effect of Suecess in Bernoulli Sequence, P.M. 
ANSELONE. Soe Indus & Applied Mathematics—J v 8 n 2 
June 1960 p 272-9. Situation analogous to that encountered 
in theory of Geiger counters is defined in terms of discrete 
parameter; methods of analysis depend on discrete character 
of problem, and use as tools generating functions, theory of 
recurrent events and renewal theory; results provide numeri- 
eal approximations to corresponding quantities defined for 
type II counters; other applications are to quality control 
procedures, game theory and military tactics. 
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Positive Real Matrices, L.WEINBERG, P.SLEPIAN. J 
Mathematics & Mechanics v 9 n 1 Jan 1960 p 71-83. Proofs 
of previously given sets of necessary and sufficient conditions 
for real rational functions and symmetric matrix of real 
rational functions to be positive real; new theorems believed 
to be more suitable for practical testing procedures than any 
appearing previously in literature. 


Principle of Line-to-Point Transfer in Multivariable Cor- 
relation, L.E.JONES. Eng Inst Canada—Trans v 4 n 1 1960 
p 13-19. Whenever set of data can be presented by straight 
line, fitted function can be portrayed by parameters of slope 
and y-intercept of line; by plotting one of these parameters 
against other, fitted line can be depicted by single point, and 
family of such lines by family of points; three examples 
are given; solutions present revelations of important theoreti- 
eal significance. 


Qualitative Methods in General Dynamics and Celestial 
Mechanics, E.LEIMANIS. Applied Mechanics Reviews v 12 n 
10 Oct 1959 p 665-70. Brief review of contribution of Soviet 
mathematicians to modern theory of general dynamical sys- 
tems; at present, theory is subdivided into topological theory, 
and metrie theory; problem of n-bodies is of prime interest 
since advent of celestial mechanics; methods of dimensional 
analysis, continuous induction, and invariant measure are 
presented. 87 refs. 


Recurrence Relations in Solution of Certain Class of Non- 
linear Systems, A.A.WOLF. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 830-4. New 
transform procedure for nonlinear systems describable by 
ordinary nonlinear differential equations such as: Z(D)x(t) 
+(x,x,..., x, ...)=g(t) where Z(D) is linear integro- 
differential operator; F (x,x,..., x™™,. is nonlinear 
function of response and its derivatives; and g(t) is forcing 
function. 19 refs. Paper 59-919. 


Remarks on Unitary Triangularization of Nonsymmetric 
Matrix, D.D.MORRISON. Assn Computing Machy—J v 7 n 2 
Apr 1960 p 185-6. Method described by Householder for 
unitary triangulation of real matrix is modified to handle 
complex case; modification for real case is given which 
improves numerical accuracy, 


Rendiconti dello VIII Corso a Varenna 1958 della Scuola 
Internazionale di Fisica sui Problemi Matematici della Teoria 
Quantistica delle Particelle e dei Campi. Nuovo Cimento— 
Supplemento v 14 n 1 1959 p 1-211. Papers presented at 
eighth Course of International School of Physics, Varenna 
1958, on mathematics, problems of quantum particles and 
fields theory; 10 lectures on theory of Lie grouns, relativistic 
invariance and quantum mechanics, quantum field theory, etc. 


Saddle-Points of Confluent Hypergeometrie Function M(a,b; 
x), M.FIELDHOUSE. Cambridge Philosophical Soe—Proc 
v 56 pt 2 Apr 1960 p 148-53. Paper demonstrates existence 
of infinity of saddle-points of function and gives method 
of evaluating them suitable for automatic computation; table 
of about 100 points is given to 5 decimal places. 


Second-Order Non-Linear Difference Equations Containing 
Small Parameters, H.C.TORNG. Franklin Inst—J v 269 n 2 
Feb 1960 p 97-104. Method is extension of theory of first 
approximation used in solving non-linear differential equa- 
tions; furnishes either exact or approximate solutions and 
reveals any possible self-sustained recurrent oscillations. 


Simultaneous, Successive and Alternating Direction Itera- 
tion Schemes, J-HELLER. Soe Indus & Applied Mathematics 
—J v 8 n 1 Mar 1960 p 150-78. Various schemes for solution 
of (2p)th order elliptie difference equations in two dimensions 
studied from point of view of minimizing quadratic form 
and then of separation of coordinates; in particular, eigen- 


values of error matrix are derived for each scheme such that 
coordinates are separable. 


Solution of Poisson Wquation Related to Boundary-Value 
Problem for Sphere, E.4.JONES. Zeit fuer Angewandte Mathe- 
matik u Physik v 11 n 4 July 25 1960 p 265-72. Solutions of 
Poisson equation within and without sphere are sought which 
satisfy boundary conditions on surface; these are obtained 
as functions of particular integral of differential equation; 
applications to electromagnetic and thermodynamic problems 
are indicated. (In English). 

Some Properties of Admittances of Dynamical Chains, W.J. 
DUNCAN. Aeronautical Quarterly v 11 pt 1 Feb 1960 p 
99-103. Paper is sequel to author’s study, entitled Impulsive 
and Indicial Admittances of Simple Dynamical Chains, indexed 
in Engineering Index 1958 p 702; simple relations among 
coefficients appearing in admittances of dynamical chains 


are obtained by considering initial motions which follow 
application of certain impulses. 


Some Tests for Number of Positive Zeros and for Number 
of Real and Complex Zeros of Real Polynomial, O.P.D.CUT- 
TERIDGE. Instn Elee Engrs—-Proe v 107 pt C n 11 (Mono- 
graph n 850) Mar 1960 p 105-10. Numbers of such zeros are 
shown to be related to number of changes in sign along one 
or two sequences of determinants whose elements consist of 
coefficients of given polynomial and of its derivative; this in 
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turn is. related to number of negative signs occurring in 
certain continued fraction; numerical examples. 


Stability and Error Bounds in Numerical Integration of 
Ordinary Differential Equations, G.DAHLQUIST. Stockholm. 
Kungl Tekniska Hogskolans—Handlingar (Roy Inst Technology 
—Trans) n 130 1959 85 p. Consideration of difference equa- 
tion of form Sigmak j=o (ajYn+i—hfjfn+j)=O (A) where 
h is positive parameter and fo, f1, fe are values of f (xn, yn) ; 
use of such equations for numerical solution of equations 
dy /dx=f (x,y) ,y(a)=Yo (B) where y and f are vectors in s 
dimensions was studied in particular question of stable con- 
vergence of (A) to solution of (B) where h>O+, nh=x-a. 


Summability and Bounded Sequences, G.M.PETERSEN. 
Cambridge Philosophical Soec—Proe v 55 pt 3 July 1959 p 
257-61. Paper presents concise proofs of four theorems previ- 
ously propounded by Brudnov in paper “Summation of 
bounded sequences by matrices” (1945); proofs of theorems 
1 and 2 previously presented in literature by G.M.Petersen 
presented again to enable comparison. 


Sur les principes de l’analyse dimensionnelle et ses pos- 
sibilitiés dutilisation en mécanique, R.SAINT GUILHEM. 
Société Francaise des Mécaniciens—Bul v 9 n 30 1959 p 11-21. 
Principles of dimensional analysis and its possible applications 
in mechanical engineering; how it is possible, by proceeding 
from principle according to which measurement units may 
be arbitrarily selected, to evolve theory of invariance of 
mathematical relations representing physical laws, within 
closely connected transformation; theory involves algebraic 
concept of groups; it provides key to all problems arising 
from such subjects as homogeneity of physical relations, 
consistent unit systems, etc. 


Symmetric Continuous Poker Model, A.J.GOLDMAN, J.J. 
STONE. US Bur Standards—J Research—Mathematics & 
Mathematical Physics v 64B n 1 Jan-Mar 1960 p 35-40. 
Investigation of accurate or simplified versions of common 
card games leads to techniques and insights applicable to 
situations of military or economic interest; in present paper, 
symmetric poker model one stage more complicated than 
original von Neumann game is solved. 


Tables of Osculatory Integration Coefficients, H.E.SALZER, 
D.C.SHOULTZ, E.P.THOMPSON. Convair (Astronautics) Div 
of General Dynamics Corp, 1960, 43 p. Very highly accurate 
numerical integration formula for given function f(x), is 
obtained by integration of that special case of Hermite’s 
general osculatory interpolation formula which approximates 
f(x) at any point x in terms of f(x) and its derivative f’(x) 
at certain fixed points xi; example pertaining to elliptical 
orbit. 


Turning Point Problem for System of Two Linear Dif- 
ferential Equations, W.WASOW. J Mathematics & Physics v 
38 n 4 Jan 1960 p 257-78. Heuristic technique called ‘‘match- 
ing method’ applied to simple problem for system of two 
first order differential equations of interest in adiabatic theory 
of Hamiltonian systems; method permits extension to more 
general systems. 


Uniform Asymptotic Expansions for Weber Parabolic Cylin- 
der Functions of Large Orders, F.W.J.OLIVER. US Bur 
Standards—J Research—Mathematies & Mathematical Physics 
v 63B n 2 Oct-Dec 1959 p 131-69. Expansions of solutions of 
differential specified equation are sought for large values of 
u, which are unifromly valid with respect to arg uw and 
unrestricted values of complex variable t; two types of 
expansions were found: first in terms of elementary functions 
and second which are in terms of Airy functions; special 
expansion forms when variables are real considered; calcula- 
tions and examples. 


Vereinfachung der Synthese yon gewissen Reihen parallel- 
schaltungen durch Aufspalten in Teilprobleme, H.ROHLEDER. 
Zeit fuer Angewandte Mathematik u Mechanik v 40 n 1-3 Jan- 
Mar 1960 p 125-30. Reduction of synthesis of certain series- 
parallel transitions by splitting up problem into component 
problems. 


Volume of Certain Set of Matrices, H.JACK, A.M.MAC- 
BEATH. Cambridge Philosophical Soc—Proc v 55 pt 3 July 
1959 p 213-23. Object of paper is to evaluate m(k), invariant 
measure of set of real matrices with determinant 1 and norm 
bounded by positive real number k; norm is that induced on 
linear transformations of Euclidean n-space by usual Euclidean 
norm in that space; problem results from work arising from 
Geometry of Numbers; knowledge of behavior of m(k) is 
necessary to generalize certain mean value formula from 
Riemann to Lebesque integrable functions. 


Wreath Products and p-Groups, G.BAUMSLAG. Cambridge 
Philosophical Soc—Proe v 55 pt 3 July 1959 p 224-31. Wreath 
product is useful method for constructing new soluble groups 
from given ones; although wreath product of one soluble group 
by another is always soluble, corresponding result is no 
longer true for nilpotent groups; object is to determine 
precisely when wreath product W of non-trivial nilpotent group 
A by non-trivial nilpotent group B is nilpotent; it is proven 
that W is nilpotent if and only if both A and B are p- 
groups with A of finite exponent and B Finite. 


MAVARS. See Masers; Radio Amplifiers—Parametric. 
MCLEOD GAGES. See Pressure Measuring Instruments. 
MEASUREMENTS 


See also Comparators; Electric Measurements; Engineering 
—Units; Fits and Tolerances; Flow of Fluids—Measurement ; 
Gages; Gas Measurement; Glass Bottles; Inspection; Instru- 
ments; Interferometers; Machine Shop Practice—Measure- 
ments; Magnetic Measurements; Materials Testing; Microm- 
eters ; Photogrammetry; Photometry; Quality Control; Radia- 
tion—Measurement; Radio Measurements; Radioactive Mate- 
rials—Measurement ; Sound Measurement; Temperature Meas- 
urement; Time Measurement; Weights and Measures. 


Algebra of Microscopic Measurement, J.SCHWINGER. Nat 
Acad Sciences—Proec v 45 n 10 Oct 1959 p 1542-53. Funda- 
mental mathematical structure of quantum mechanics is 
considered from viewpoint of natural evolvement as symbolic 
expression of physical laws governing microscopic realm; 
measurement theory based on concept of interaction between 
system of interest and measurement apparatus that can be 
made arbitrarily small, so that measurement disturbs no 
property of system; representation of physical quantities by 
members identifies properties with nondisturbing measurement 
results; calculation methods. 


Application of Electronics to Industrial Metrology, J.QUEN- 
TIN. Microtecnic v 14 n 8 June 1960 p 125-35. Role of elec- 
tronics in solving metrological problems are reviewed; applica- 
tions to high and low resolution instruments, equipment for 
remote measurements, and for automatic control based on 
small dimensional variations are discussed. 


Bestimmung des Kruemmungshalbmessers von Kugel 
(flaeche) n mittels Sphaerometers, G.BERNDT. Dresden. 
Technische Hochschule—Wissenschaftliche Zeit v 8 n 4 1958-59 
p 801-28, n 5 p 1001-11, v 9 n 1 1959-60 p 77-92. Determina- 
tion of curve diameter of spherical surface by means of 
spherometer; critical study of method and instrument; esti- 
mate of errors involved; determination of curve diameter by 
direct measurement; method for determining curvature by 
means of difference measurement. 19 refs. 


Correction des erreurs dues aux caracteristiques dynamiques 
des appareils de mesure, J.M.MAX. Automatisme v 4 n 12 
Dec 1959 p 468-73. Correction of errors due to dynamic 
characteristics of measuring apparatus; application of meth- 
ods developed for study of servomechanisms to approximate 
determination and at least partial elimination of such errors. 


Einige Grundfragen des Messens und der bildlichen Darstel- 
lung von Messwerten—3, W.SPAETH. Radex Rundschau n 2 
Apr 1960 p 108-18. Problems of measurement and graphic 
representation of measuring values; based on first parts (see 
Engineering Index 1958 p 704 and 1959 p 771), new system 
of coordinates is recommended; by transposition of curves 
into this system, complex curves delineated in S-shape in 
standard manner of graphic reproduction are extended into 
straight lines; three groups of phenomena in science and 
engineering are distinguished for each of which possibilities of 
application are indicated. 


Elektrotenzometricheskii kol’tsevoi dinamometr, N.F.CHE- 
REPNIN. Zavodskaya Laboratoriya v 25 n 1 1959 p 121-2; see 
also English translation in Indus Laboratory v 25 n 1 Jan 
1959 p 131-4. Plant for microthermogravimetric investigations, 
with automatic recording of results; it is intended for investi- 
gation of samples down to 1 mg and automatically records 
changes in mass of order of 0.01 mg at temperatures of 
sample up to 400 C, and permits measurements of thermo- 
gravity to be made with microscopic quantities of various new 
synthetic products. 


Hydraulic Method of Measuring Length, V.G.SHTEIN. 
Measurement Techniques (English translation of Izmeritel’naya 
Tekhnika) n 12 Dee 1959 p 934-8. Possibility of making hy- 
draulic gage without compensating devices; test conducted 
on prototype showing feasibility of commercial instruments 
operating on this principle and capable of wide application 
in different devices, including those used in various methods 
of automatic control. 


La mesure dans ]’automatisme, l’automatisation des mesures, 
U.ZELBSTEIN. Genie Chimique v 83 n 1 Jan 1960 p 1-14. Meas- 
urement in automatization, and automatization of measure- 
ments ; automatization of measurement is essential when manual 
observation and control is impossible (for example, at high 
speeds) or when standard arrangements have reached limit 
of their possibilities. 


Mesure et instrument de mesure, J.IDRAC. 4th Ed. 
Dunod, Paris, 1960 125 p. Measurement and measuring instru- 
ments; basic principles of measurement; areas of measure- 
ment and sensitivity; accuracy; velocity; statistical distri- 
butions. 


Method of Measuring Displacement Using Optical Gratings, 
D.L.A.BARBER, M.P.ATKINSON. J Sci Instruments v 36 
n 12 Dee 1959 p 501-4. Method of using three diffraction or 
shadow gratings for accurate linear measurement; com- 
parison between gratings produces two alternating signals, 
and change of phase difference between signals is proportional 
to distance measured. 
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Metrology in Western Industry, V.E.DIEHL. Western Machy 
& Steel World v 50 n 11 Nov 1959 p 67-71. Effect of inter- 
national Inch; selection of measuring instrument; measuring 
surface finish. 


New Measuring System. Machy (Lond) v 96 n 2461 Jan 
13 1960 p 103-6. New system of measurement which can_be 
employed either for linear or angular displacements has 
been developed by Paton Hawksley Electronics, _ Rockhill 
Laboratories, Bristol, largely as result of work involved in 
producing divided circles and diffraction and metrological 
gratings; system has family resemblance to well known 
arrangement of fixed and moving diffraction grating which 
is employed to produce moiré fringe effect; how microscope 
in which system has been incorporated, is employed for 
measuring spacing of transverse holes in spool. 


Survey of Development of Line Standard Metrology, J. 
PETAVEL. Microtecnic v 14 n 1 Feb 1960 p 1-13. Methods 
used by Bureau of Weights & Measures, and standards Labora- 
tories for intercomparison of line standards and their com- 
parison with international standard; micrometer microscopes 
enable meter to be defined with relative uncertainty of one 
part in 107; photoelectric microscopes have enabled uncer- 
tainty to be reduced to one part in 10°. 


Vereinfachte Methode zur Messung von Oberflaechengroessen 
durch Gasadsorption, R.HAUL. G.DUEMBGEN. Chemie-In- 
genieur-Technik v 32 n 5 May 1960 p 349-54. Simplified method 
for measurement of surface areas by gas adsorption; method 
is based on BRUNAUER, EMMETT, TELLER (BET) method 
with following modifications: avoiding correction for “dead 
volume” by using differential arrangement, simplifying by 
limiting to single measuring point, avoiding high-vacuum 
apparatus by purging sample in heated stream of nitrogen; 
results compared with BET method. 

Zur Praxis der linearen und parabolischen Ausgleichung 
von Messwerten, G.OHL. Archiv der Elektrischen Uebertra- 
gung v 13 n 12 Dee 1959 p 530-2. Linear and parabolic cor- 
rection of measured values; formulas for linear and square- 
law correction by method of least squares; since abscissa 
values need not be processed, but merely sums have to be 
formed from ordinates, derivation of required basic values 
from observed data material is particularly easy. 

MEASURING BRIDGES. See Electric Measuring Bridges. 
MEASURING INSTRUMENTS. See Instruments. 

MEAT PACKING PLANTS. See Packing Plants. 
MECHANICAL ANALOGIES. See Analogies. 
MECHANICAL DRAWING. See Drafting Practice. 
MECHANICAL ENGINEERING 


See also Automatic Control; Flow of Fluids; Machine De- 
sign; Machine Shop Practice; Machinery ; Mathematics, Meas- 
urements; Mechanics; Mechanisms; Physics; Power Plant 
Engineering; Power Transmission; Strength of Materials; 
Stresses; Thermodynamics; Toolroom Practice; Vibrations. 

Education. Journée ‘“Université-Industrie’ du 25 Juin 1959. 
Revue M: Revue de la Mécanique v 6 n 1 1960 p 1-41. “Uni- 
versity-Industry’”’ conference organized by Belgian Society 
of Mechanical Engineers on June 25, 1959. Opening speech, 
R.MOSSOUX, 1-4; Formation of Mechanical Engineers, M. 
ROY, 5-10; Teaching of mechanical engineering at special 
divisions of Catholic University of Louvain, F.BUCKENS, 
11-13, and of State University in Gent, A.De WINNE, 14-15; 
Training of mechanical engineers at Polytechnic Faculty of 
Mons, R.JACQUEMIN, 16-18; Mechanical Engineering educa- 
tion at faculty of applied sciences of Free University of 
Brussels, A.L.JAUMOTTE, 19-23, and at special divisions of 
State University in Liege, A.SCHLAG, 24-6; Studies at 
Polytechnic Division of Royal Military Institute, M.Van den 
BERGEN, 26-8; Formation of supervisory personnel from 
standpoint of industry, 29-34; Comments and _ discussions 
by professors, 35-41. 

Research. See Research Laboratories. 

MECHANICAL HANDLING. See Materials Handling. 


MECHANICAL TRANSMISSION. See Gears; Power Trans- 
mission. 
MECHANICS 


See also Elasticity: Flow of Fluids; Friction: Granular 
Materials; Machine Design; Materials Testing; Mathematics; 
Mechanisms; Membranes; Physics; Plates; Quantum Me- 
chanics; Soils—Mechanics; Stresses; Structural Design; Vi- 
brations. 

Critical Speed for Shaft Rotating in Fluid, S.IIDA. Japan 
Soe Mech Engrs—Bul v 2 n 8 Nov 1959 p 532-7. Effects of 
fluid upon critical speed of shaft rotating in casing are 
caleulated and compared with experimental results; taking 
into consideration gyroscopic effects, shaft frequency is cal- 
culated. 

Méthodes topologiques dans un espace A trois dimensions, 
L.SIDERIADES. Société Francaise des Mécaniciens—Bul v 9 
n 30 1959 p 29-41. Topological methods in three-dimensional 
space ; less analytical and more intuitive study based on mo- 
tion of real values is presented, as compared with very 


MECHANICS—Continued 
first study of dynamic systems in three-dimensional space 
by Poincaré; its objective is to define instrument suitable 
for quickly providing general survey of problems and for 
drawing qualitative inferences. 

On Problem of Nonlinear Mechanics, D.G.MAGIROS. In- 
formation & Control v 2 n 8 Sept 1959 p 297-309. Behavior 
of forced oscillatory system which is linearly damped but 
nonlinear in restoring foree; conditions in which system 
may contain subharmonies of order 4; stability of harmonics ; 
free vibrations of system; discussion of case when one co- 
efficient of nonlinear term is zero. 


Perturbations in Classical Mechanics, L.M.GARRIDO. Phys 
Soe—Proc v 76 n 487 July 1960 p 33-5. Method of evaluating 
perturbations in classical mechanics which is similar to 
quantum mechanics time-dependent perturbation theory. 


Stability of Motion During Finite Time Interval, S.IL.CHANG 
(CHZHAN). Applied Mathematics & Mechanics v 23 n 2 
1959 p 333-44. English translation of article indexed in 
Engineering Index 1959 p 772 from Prikladnaya Matematika 
i Mekhanika March-Apr 1959. 


Ustoichivost avtomatichestki upravlyaemogo  velosipeda, 
katyashchegosya po gorizontal’noi ploskosti, A.M.LETOV. 
Prikladnaya Matematika i Mekhanika v 23 n 4 July-Aug 1959 
p 650-5; see also English translation in Applied Mathematics 
& Mechanics v 23 n 4 1959 p 934-42. Stability of automatically 
controlled bicycle moving on horizontal plane; problem is 
investigated in view of possible utilization of bicycle mechanism 
in systems containing automatically controlled bicycle chassis ; 
method of investigation takes into account nonlinear law of 
front wheel servo control; stability may be attained for any 
bieycle velocity. 


Units. See Engineering—Units. 
MECHANISMS 


See also Cams; Clocks; Gears; Gyroscopes; Kinematics ; 
Machine Tools—Design ; Mechanics; Pendulums; Power Trans- 
mission; Springs; Timing Devices. 

Analytical Method for Locating Burmester Points for 
Five Infinitesimally Separated Positions of Coupler Plane 
of Four-Bar Mechanism, J.C.WOLFORD. ASME—Trans—J 
Applied Mechanics v 27 Ser E n 1 Mar 1960 p 182-5. Results 
of example are compared with results obtained by graphical 
method of Mueller; method can be used in lieu of Mueller’s 
graphical method if analytical approach is preferred, or both 
methods can be used when check is desired. Paper 59-A-11. 


Approximate Synthesis of Spatial Linkages, J.DENAVIT, 
R.S.HARTENBERG. ASME—Trans—J Applied Mechanics v 
27 Ser En 1 Mar 1960 p 201-6. F.FREUDENSTEIN’s ap- 
proximate synthesis of planar four-bar linkages is generalized 
to spatial linkages, and conditions, under which this generali- 
zation is applicable are expressed; three cases of snythesis 
of spatial linkages to generate functions of one variable 
between nonparallel axes are considered; these are spherical 
four-bar linkage, variation in which two turning pairs are 
replaced by ball-and-socket joints, and variation where three 
turning pairs are replaced by cylinder pairs. Paper 59-A-24. 


Correlation of Hinged 4-Bar Straight-Line Motion Devices 
by Means of Roberts Theorem and New Proof of Latter, 
A.E.R.DeJONGE. New York Acad Sciences—Annals vy 84 
article 3 Mar 18 1960 p 75-145. Various known exact and 
approximate 4-bar straight line motion devices reviewed 
and correlated by means of Roberts theorem; simple and 
direct new proof of theorem; correction of error prevailing in 
literature of subject; some new forms of straight-line devices ; 
correlation by means of theory of curvature; skew pantograph, 
offset plagiograph, and mechanisms for two simultaneous 
rectangular straight line motions. 


Die Extrema der Uebersetzungen in ebenen und sphaerischen 
Kurbeltrieben, W.MEYER zur CAPELLEN. Ingenieur-Archiv 
v 27 n 5 1960 p 352-64. Extremes in gearing of plane and 
spherical crank drives; theoretical mathematical treatment 
and examples. See also Engineering Index 1957 p 651. 


Die geschraenkte Kurbelschleife zweiter Art, W.MEYER 
zur CAPELLEN. Werkstatt u Betrieb v 92 n 10 Oct 1959 p 
773-7. Cross crank guide of second order; its laws of motion 
and transmissions are dealt with and explained by graphs. 


Die Harmonischen der Rotationsenergie bei der Schubkurbel 
und verwandte Fourier-Reihen, W.MEYER zur CAPELLEN. 
Zeit fuer Angewandte Mathematik u Physik v 11 n 3 May 25 
1960 p 207-18. Harmonics of rotation energy for crank of 
breech mechanism and applied Fourier series ; rotational energy 
of link in mechanism is proportional to square of its angular 
velocity; ‘square’ can be expanded into Fourier series with 
finite coefficients ; series is split into partial fractions, leading 
to harmonic analysis of slotted lever mechanism; further re- 
lated series. 


Dynamic Acceleration Analysis, J.HIRSCHHORN. Machine 
Design v 32 n 4 Feb 1960 p 151-5. Accurate, analytical method 
for solution of accelerations in mechanisms when only forces 
acting on one or more parts are known. 


Dynamische Getriebesynthese der Kurbelausgleichgetriebe 
B.DIZIOGLU. Forschung auf dem Gebiete des Ingenieurwesens 
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v 26 n 2 1960 p 37-47. Dynamic synthesis of partially con- 
strained crank mechanism; mathematical treatment of dy- 
namic behavior (derivation and solutions of equations of 
motion), and synthesis, of partially constrained crank mecha- 
nisms with two degrees of freedom; helical springs, viscosity 
dampers, and mass distribution are used to affect acceleration, 
inertia, and uniformity of motion; practical examples; pos- 
sible extension of method to nonlinear systems. 


Error Analysis, S.B.TUTTLE. Machine Design v 32 n 12 
June 9 1960 p 152-8. Tabular method for evaluating accuracy 
of systems that operate between definite limits or return to 
definite starting point is described; error calculations for 
three mechanisms for controlling pitch maneuver are com- 
pared ; computations indicate that magnetic tape system is 
superlor in system accuracy. 


Graphic Linkage Design, I.E.KASS. Machine Design v 31 
n 25° Dec 10 1959 p 169-72. Step-by-step procedure for satisfy- 
ing input-to-output motion specifications at three positions in 
two and three-dimensional linkages. 


Linkage Dynamics via Linear Dependence, G.T.CSANADY. 
Machine Design v 32 n 12 June 9 1960 p 173-7. Description 
of direct method for finding accelerations of all links in 
peepee when external loads are applied to one or more 
of links. 


Mechanical Movements: Some Problems of Rational Design, 
K.H.HUNT. Instn Engrs, Australia—Elec & Mech Eng Trans 
v EM 2 n 1 May 1960 p 13-20. Review of fundamental methods 
in design of mechanical movements, with view to necessity 
of solving new problems of automatic manufacture, control, 
processing, computing, etc. 25 refs. 


Metodika rascheta rolikovykh mekhanizmov svobodnogo 
khoda, M.N.PILIPENKO. Stanki i Instrument v 30 n 9 Sept 
1959 p 14-19; see also English translation in Machines & 
Tooling v 30 n 9 1959 p 15-20. Methods of calculating free 
wheel mechanisms; discussion of most suitable relation of 
elements in roller free wheel mechanisms, with an eccentric 
profile of inner member; calculation recommendations given. 


Nomographic Synthesis of Generator Linkages, D.P.ADAMS. 
ASME—Trans—J Eng for Industry v 82 Ser B n 1 Feb 
1960 p 29-40. Indexed in Engineering Index 1959 p 774 from 
Paper n 59-SA-11. 


On Synthesis of 4-Bar Linkage Mechanisms, K.OGAWA. 
Japan Soc Mech Engrs—Bul v 3 n 9 Feb 1960 p 169-76. Locus 
of point on connecting rod is described in wide range of 
linkage dimensions; it is found that these curves can be 
classified into several types according to their distortion and 
undulation, and that rotating center of driving crank falls 
on solid intersection nomogram which gives length r of 
driving crank and coordinate of point on connecting rod; 
method yields more rapid synthesis and higher accuracy than 
conventional methods. 


Sintez ploskikh sharnirno-rychazhnykh mekhanizmov, S.A. 
CHERKUDINOV. Izdatel’stvo Akademii Nauk SSSR, Moscow 
1959 322 p. $3.00. Synthesis of plane of hinged and lever 
mechanisms; problems of reproduction of continuous function 
on given segment, as part of problems of theory of machines. 


Slider-Crank Whip, G.W.MIDDLETON. Machine Design v 32 
n 16 Aug 4 1960 p 144-6. Method described that isolates 
connecting rod from its adjoining links and shows how 
amplifying effects of imertia forces can be predicted by 
calculation. 


Some Applications of Cycloid in Machine Design, E.P. 
POLLITT. ASME—Trans—J Eng for Industry v 82 Ser B 
n 4 Noy 1960 p 407-14. Properties of cycloidal curves; applica- 
tions discussed under following headings: lobar pumps, func- 
tion generators, newspaper folders, machines for handling of 
folding boxes, cycloidal speed reducer, cycloidal crank, and 
eycloidal linkages. Paper n 59-A-134. 


Unified Criterion for Degree of Constraint of Plane Kine- 
matic Chains, B.PAUL. ASME—Trans—J Applied Mechanics 
vy 27 Ser En 1 Mar 1960 p 196-200. By drawing independent 
loops associated with any plane closed kinematic chain, it is 
possible to extract great deal of information about system 
with minimum effort; how independent loops of both crossed 
and .uncrossed chains may easily be identified and how these 
loops aid in determining number of degrees of freedom ; unify- 
ing technique for identifying important special cases provided. 
Paper n 59-A-34. 


MEDICAL EQUIPMENT AND SUPPLIES 


See also Drug Products; Radioactive Materials ; Respirators. 


Adventures in Clinical Laboratory Automation, R.JON- 
NARD. Cybernetica v 3 n 1 1960 p 41-77. Theoretical analysis 
of instrument automation, illustrated by example of automatic 
calorimetry; detailed analysis of fluid handling system, and 
calorimeter and amplifier design. 44 refs. 


Ampoule Freeze-Dryer for Microbiological Research, J.D. 
MELLOR, D.F.OHYE. Vacuum vy 10 n 3 June 1960 p 245-9. 
Construction and operation of ampoule freeze-dryer for drying 
suspensions of micro-organisms in 72 tubes at controlled 
temperatures in range of minus 50 to 20 C is described ; means 
of obtaining uniform temperatures in different suspending 
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fluids in same experiment, and of maintaining constant low 
temperatures in slow drying suspensions are discussed. 


Apparatus for Applying Liquids in Small Droplets to Ani- 
mals, E.E.BUCKHOLZ, M.K.McPHAIL. Rev Sci Instruments 
v 31 n 2 Feb 1960 p 132-6. Precision apparatus for applying 
liquid in uniform droplets to test surfaces; mean diameter 
of droplets can be varied from 0.045 to 0.450 mm. 


Apparatus for Cinefluorography with 11-Inch X-Ray Image 
Intensifier, J.J.C.HARDENBERG. Philips Tech Rev v 20 n 11 
1958/59 p 331-45. Cinefluorography (X-ray cinematography), 
which has become practicable since advent of image intersi- 
fier, goes step further as it records normal or abnormal 
behavior of organs while performing their function; films 
made this way yield valuable physiological information for 
diagnostic and instructional purposes; apparatus which has 
large image field, makes it possible to examine large organs, 
such as heart, stomach and lungs. 


Biomechanics. Instn Mech Engrs—Proe of Symposium on 
Biomechanics, London, Apr 17 1959 56 p, sl8. Importance of 
Biomechanics as Service to Man, Illustrated by Discussion 
of Problems in Metallic Osteosynthesis, J.M.ZAREK, 3-8, 4 
plates; Some Tests on Fluon as Material for Artificial Ani- 
mal Joints, R.IL.TANNER, 9-11, 2 plates; Lubrication of 
Animal Joints, J.CHARNLEY, 12-19; Derivation of Expression 
for Friction Coefficient, F.J.EDWARDS, 19-20; Calculation of 
Shear Rate in Hip Joint Lubrication, R.I.TANNER, 21; Lu- 
bricating Properties of Synovial Fluid, R.I.TANNER, F.J. 
EDWARDS, 21-2; Provision of Workable Substitutes for Miss- 
ne or Defective Limbs, D.S.McKENZIE, N.A.M.SWETTEN- 
HAM, 23-30. 


Cinedensigraphy with Radioisotopes: New Technique for 
Studying Movements of Intrathoracie Organs, R.D.LONATI, 
C.GARAVAGLIA, T.NICHELATTI. Energia Nucleare v 7 n 
8 Aug 1960 p 555-65. Description of principles of cineden- 
sigraphy (electrokymography), and results obtained by replac- 
ing X-ray tube with radionuclide source; advantages of new 
technique are outlined including simplicity, more precise 
recording, and possibility of studying movements of intra- 
thoracic organs with source located inside organism; prelimi- 
nary results in study of lung function are reported. 


Color Television in Medical Teaching, W.A.HOLM, F.H.J. 
VAN DER POEL. Philips Tech Rev v 20 n 11 1958/59 p 
327-30. Closed-circuit color television system projecting 2.70- 
3.60m picture is used at University of Marseilles to demonstrate 
surgical operations that can be followed by many students; 
camera is attached to lamp above operating table and “‘sees” 
brightly lit object reflected in flat mirror mounted obliquely 
on lamp; camera contains three photoconductive camera 
tubes; lens system has variable focal length of 42 to 170 mm; 
focusing, zooming and diaphragm are adjusted by remote 
control; monochrome picture monitor, and projection systems 
described. 


Design Squeezes Process into Mobile Unit. Chem Eng v 67 
n 12 June 13 1960 p 84, 86. Features of portable nitrous oxide 
generator for US Army Corps of Engineers which will afford 
field supply of anesthesia for use under combat conditions ; 
40 lb/hr of liquid nitrous oxide that meets USP purity re- 
quirements; process is conventional decomposition of am- 
monium nitrate by heat. 


Feeding Aid for Paralysed. Engineer v 209 n 5436 Apr 1 
1960 p 577. Pedal operated feeding mechanism devised by 
A.E.HARVEY and J.AINLEY, for friend, has been named 
Sonia Serviteur; principle is similar to remote handling at 
nuclear energy plant; foot controls are connected to eating 
utensils by Bowden cables; multi-pushbutton switchboard 
or painting palette, for example, could also be handled. 


Infrared and Microwave Effects on Skin Heating and 
Temperature Sensation, E.HENDLER, J.D.HARDY. IRE— 
Trans on Medical Electronics v ME-7 n 3 July 1960 p 143- 
52. Method for obtaining accurate skin temperature measure- 
ments using radiometric apparatus is described, and certain 
results obtained with this apparatus are used to postulate 
mechanism for temperature sensation. 


Intracardiac Catheter Tip Piezoresistive Pressure Gauge, 
M.TRAITE, W.WELKOWITZ, R.DOWNS. Rev Sci Instru- 
ments v 31 n 9 Sept 1960 p 987-91. Pressure gage that can be 
encased in small-bore plastic catheter, and inserted directly 
into heart; unit uses 2-section piezoresistive element, operated 


as cantilever; sensitivity of gage is 0.16 mv/v/psi, and 
frequency response is flat from 0 to 400 eps. 
Metals and Engineering in Bone and Joint Surgery, C.O. 


BECHTOL, A.B.FERGUSON, P.G.LAING. 1959, Williams & 
Wilkins Co, Baltimore, 186 p, $6.99. Biological and engineering 
principles involved in use of metal for internal fixation and 
replacement of portions of bone, and areas of conflict where 
they arise; 9 chapters and engineering-orthopedie glossary 
include topics of metal behavior, available metals, metallic 
transfer, and use and care of metals; photographs, sketches, 
and radiographs. 


Odwzorowanie topograficzne potencjalow bioelektryeznych, 
J.EKIEL. Archiwum Elektrotechniki v 8 n 4 1959 p 6381-67. 
New method for topographic presentation of bioelectric data; 
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arrangement for recording of heart potentials which is also 
applicable to other biologic data. (English summary). 


Preservation of Cells and Tissues at Low Temperatures, 
A.U.SMITH. Inst Refrig—Proe v 54 1957-58 p 95-104 
(discussion) 105-8. Survey of low temperature biology, includ- 
ing requirements, effects of cooling, and methods available ; 
developments utilizing low temperatures in medicine and 
surgery for humans and animals, including revival from 
frozen state, and in animal husbandry. 46 refs. 


Pulse-Height Analyzer for Neuro-Physiological Applications, 
R.M.LITTAUER, C.WALCOTT. Rev Sci Instruments v 30 n 12 
Dee 1959 p 1102-6. Five-channel differential pulse-height 
analyzer, designed specifically for observation of action 
potentials in nerve fibers; by measurement of pulse amplitudes, 
it is possible to follow activity of one or more single nerve 
fibers continuously. 


Scanning Microscopy in Medicine and Biology, L.E.FLORY. 
IRE—Proc v 47 n 11 Nov 1959 p 1889-94. Scanning microscopy 
extends usefulness of light microscope; in addition to con- 
venience of viewing large bright image on television type 
monitor, it enhances contrast of faintly visible specimens and 
extends convenience of direct observation into infrared and 
ultraviolet; by electrical processing of video signal, great 
deal of quantitative information can be extracted. 


Some Considerations in Design of Hand Substitutes, M.J. 
FLETCHER. ASME—Paper 59-A-262 for meeting Nov 28- 
Dee 4 1959 15 p. Attributes that establish broad requirements 
of satisfactory hand substitute; history of hand prosthetics ; 
analysis of certain unavoidable limitations; design criteria 
laid down in renewed research effort stemming from World 
War Il, and development of improved ‘‘voluntary closing” 
artificial hand and corresponding split hook. 39 refs. 


Some Human Factors Considerations in Development of 
Upper Extremity Prostheses, A.STAROS. ASME—Paper 59- 
A-184 for meeting Nov 29-Dee 4 1959 8 p. Neuromuscular 
system is analyzed to determine to what extent human factors 
just predominate as criteria for design of functional replace- 
ment or addition; design of substitute element for various 
degrees of upper extremity amputation is considered, and 
some possibilities are also shown in diagrams and photographs. 


Ueber die selbsttaetige laufende Messung von Blutdruck- 
grossen mit Hilfe einer Regeleinrichtung, H.J.von WILMOW- 
SKY. Regelungstechnik v 7 n 12 Dee 1959 p 427-38. Continuous 
measurement of blood pressure by means of special control 
equipment applied to conventional sphygomanometrie method 
using Riva-Rocci cuff technique. 


Voltage Clamp for Biological Investigations, J.R.MENNIN- 
GER, F.M.SNELL, R.A.SPANGLER. Rev Sci Instruments v 
31 n 5 May 1960 p 519-21. Clamp cireuit features provision 
of maintaining clamped region at ground potential with 
residual error balanced about ground. 


Computer Applications. See Medical Equipment and Supplies 
—Electronic. 


Electronic. Absorption of Ultrasound by Tissues and Biological 
Matter, H.P.SCHWAN. IRE—Proc v 47 n 11 Nov 1959 p 
1959-62. Principles which determine frequency dependence of 
absorption and velocity of ultrasound in matter outlined and 
applied to cell suspensions and tissues; relationships pertain- 
ing to propagation of ultrasound in heterogeneous tissue 
complexes discussed, and its implications for medical applica- 
tion as therapeutic tool considered. 


Alternating Current Spectroscopy of Biological Substances, 
H.P.SCHWAN. IRE—Proc v 47 n 11 Nov 1959 p 1841-55. 
Mechanisms responsible for certain typical frequency rela- 
tionships of dielectric parameters of biological substances 
reviewed; electrical properties of water and electrolytes, of 
protein suspensions, and of subcellular and cellular structures 
are then described in terms of these mechanisms; applications 
discussed, 


Analog Computer to Simulate Systems of Coupled Bimolec- 
ular Reactions, E.F.MACNICHOL, Jr. IRE—Proc v 47 n 11 
Noy 1959 p 1816-20. Analog computer that simulates fiux 
of material in systems of coupled chemical reactions ; concen- 
trations of various reactants, intermediates, and products are 
represented by potentials at outputs of electronic integrators ; 
rates of turnover of materials are represented by charges 
flowing to and from integrators. 


Analysis of Electroencephalograms by Use of Cross-Spectrum 
Analyzer, E.S.KRENDEL. IRE—Trans on Medical Electronics 
v ME-6 n 3 Sept 1959 p 149-56. If message is immersed in 
EEG signal, spectral or cross-spectral analysis may provide 
means for extracting message; by altering various character- 
istics of organisms there is possibility of detecting correspond- 
ing variations in some spectral characteristic of EEG; data 
and results of two studies. 


Application of Capacitance Pickup in Heart Sound Re- 
search, D.GROOM, Y.T.SIHVONEN, W.W.FRANCIS. IRE 
Int Convention Rec v 8 pt 9 (Instrumentation, ete) 1960 p 
139-43. Non-acoustical device is described which, when used 
in soundproof room, is capable of reproducing heart murmurs 
of extremely low intensity; using this device 71 normal sub- 


MEDICAL EQUIPMENT AND SUPPLIES—Continued 


jects were demonstrated to have systolic murmurs composed 
of frequencies in audible range. 

Application of Ultraviolet Absorbence Measurements to 
Problems in Cell Biology, G.T.RUDKIN. IRE—Trans on 
Medical Electronics v ME-7 n 3 July 1960 p 122-9. Measurement 
of absorption of ultraviolet rays by cells is discussed from 
standpoint of detection, characterization, and assay procedures ; 
problems associated with components of microspectrophotom- 
eter, source of radiation, monochromator, microscope optics, 
and detector are considered. 44 refs. 

Applications of Ultrasound to Biologic Measurements, J.F. 
HERRICK. IRE—Proe v 47 n 11 Nov 1959 p 1967-70. Ap- 
plication of sonics to measurement in biologie sciences dis- 
cussed, and methods for measuring velocity and viscosity 
of blood and certain dimensions of living body tissues de- 
scribed. 

Autocorrelation and Crosseorrelation Analysis in Electro- 
encephalography, J.S.BARLOW. IRE—Trans on Medical Elec- 
tronics v ME-6 n 3 Sept 1959 p 179-83. Methods can be 
applied with appropriate limitations to study of electroen- 
cephalogram; some general properties of correlation functions 
as they apply to electroencephalographie signals considered 
and illustrated by specific problem in electroencephalography. 

Automatie Measurement of Enzyme Activity, D.I.WEIN- 
BERG. IRE Int Convention Ree v 8 pt 9 (Instrumentation, 
etc) 1960 p 88-93. Many enzymes can be assayed by measuring 
rate of change of optical density of component of reaction 
mixture: device described automatically measures rate of 
change of 100 samples and records this measurement on 
paper tape. 

Automatic Pressure Regulator for Extracorporeal Circula- 
tion, O.Z.ROY. IRE—Trans on Medical Electronics y ME-6 
n 3 Sept 1959 p 184-6. Automatic pressure regulator for con- 
trolling venous pressure during extracorporeal heart opera- 
tions; controller used in procedures where pressure is main- 
tained in venae cavae, i.e., where gravity flow is not used to 
drain venous blood. 


Automatic Reading and Recording of Digital Data in 
Analysis of Primate Behavior, D.McCONNELL, V.J.POLI- 
DORA, M.P.FRIEDMAN, D.R.MEYER. IRE—Trans on Medical 
Electronics v ME-6 n 3 Sept 1959 p 121-5. In study of primate 
learning and perception, form board situation has been used 
in which experimenter presents stimuli, delivers rewards, and 
records data manually; automatic system of programming- 
control and data-collection developed at Laboratory of Com- 
paraliye and Physiological Psychology, Ohio State University 
described. 


Automatically Controlled Heart-Lung Machine, R.ROBERTS, 
J.LOEFFLER. Electronics v 33 n 81 July 29 1960 p 91-3. 
Automatic controls for artificial heart-lung machines have 
been developed to reduce hazards of open-heart surgery ; liquid 
level sensors are described that accurately control level of 
blood in mechanical lung by regulating its flow rate. 


Biological Flow and Process Tracing Using Nuclear and 
Electron Paramagnetic Resonance, J.R.SINGER. IRE—Trans 
on Medical Electronics v ME-7 n 1 Jan 1960 p 23-8. Applica- 
tion of nuclear and electron paramagnetic resonance to deter- 
mine blood flow velocities in intact human; feasibility has 
been proven using mice; system of measurement uses para- 
magnetic (nonradioactive) tracers. 


Blood Flowmeter for Use in Coronary Heart Disease Re- 
search, F.A.GIOR. IRE—Trans on Medical Electronics y MBE-7 
n 3 July 1960 p 211-16. Blectromagnetic type of flowmeter 
is described which measures extremely low flow rates in 
uncannulated vessels in immediate vicinity of heart in living 
animal; device was designed to measure blood flow in various 
types of arterial and venous grafts which are embedded into 
heart muscle to create additional channels. 


Blood Flowmeters Symposium. IRE—Trans on Medical Elee- 
tronics v ME-6 n 4 Dec 1959 p 191-304. Collection of 30 papers 
presented at symposium held at University of Nebraska Col- 
lege of Medicine, Omaha, Neb, in June 1959; topics covered 
included ultrasonic flowmeters, electromagnetic flowmeters 


and various other types of blood flowmeters and blood flow 
analysis. 


Cardiac Pacing—Stimulation by Very Portable Equipmen 
D.G.KILPATRICK, S.BELLET. IRE "Nat Connantiay Ree 
v7 pt 9 (Human Factors in Electronics, ete) 1959 p 56-638. 
System designed to act as artificial cardiac pacemaker or rate 
controller is described; unit which is transistorized, battery 
powered, and portable also provides useful monitors of elec- 
trical activity and physiological impedance. 


Comments on Microelectrodes, R.C.GESTELAND B. - 
LAND, J.Y.LETTVIN, W.H.PITTS. IRE—Proc v 47 path 
Nov 1959 p 1856-62. Results of experience with probes for 
coupling to tissue presented; metal-filled microelectrodes are 
best for high-frequency work while fluid-filled ones are best 
for low frequencies and d-c; practical hints and recipes given, 


Computation of Muscle Activity from Integrated Electro- 
myogram, B.R.FINK, M.L.SCHEINER. IRE—Trans on Medical 
Electronics v ME-6 n 8 Sept 1959 p 119-20. Integration of 
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signal of varying pulse amplitude and frequency discussed, 
several solutions considered; method described in which ac- 
curate integration is obtained with circuit of short time 
constant and virtually infinite decay time. 


Computers Applied to Ballistocardiography, S.A.TALBOT. 
IRE—Trans on Medical Electronics v ME-6 n 3 Sept 1959 
p 109-12. Ballistocardiography records body motions due to 
momentum of blood-stream and interprets them physically, 
physiologically, and clinically; various problems encountered 
in such measurements discussed with particular emphasis upon 
electric computer analog. 


Deflection Focusing of Electron Microscopes, R.S.MACKAY, 
N.T.SEATON. IRE—Trans on Medical Electronics vy ME-7 
n 2 Apr 1960 p 87-94. Method whereby image in electron 
microscope is made to move in response to manipulation of 
switch if image is slightly out of focus; because of sensitivity 
of eye to motion, even low contrast or dim images can thus 
be focused very accurately by noting lack of motion; construc- 
tion information for magnetic beam deflection unit that has 
performed well in regular use for over 10 yr. 


Design of Direct Coupled Pre-Amplifiers, L.DALLY, B.M. 
JOHNSTONE, I.D.PUGSLEY. Instn Radio Engrs, Australia 
—Proc v 21 n 7 July 1960 p 465-7. Investigations of electrical 
activity of small living cells, involving use of very small 
electrodes, pose special problems regarding design of pre- 
amplifiers; two hybrid electrometer triode transistor amplifiers 
designed for this purpose are described; positive feedback is 
used to reduce input capacity of one amplifier. 


Design of Fetal Phonocardiotachometer, H.S.SSAWYER. IRE 
Nat Convention Ree v 7 pt 9 (Human Factors in Electronics, 
etc) 1959 p 64-72. System designed to provide continuous, 
instantaneous recording of fetal-heart rate by measuring 
beat-to-beat intervals of fetal heart sounds; heart beat detector 
is based on technique adapted from track-while-scan radar 
systems, and uses tracking gate that automatically adjusts to 
track either first or second heart sound. 


Detecting Muscle Potentials in Unanesthetized Animals, S. 
BAGNO, F.LIEBMAN, F.COSENZA. Electronics v 33 n 41 
Oct 7 1960 p 58-9. Instrumentation is described in which 
implanted probe includes amplifier that does not require 
internal power supply; instrumentation permits studying 
muscle function in unrestrained animals since it avoids damage 
or displacement of electrode probes. 


Detection and Analysis of High Frequency Signals From 
Muscular Tissues with Ultra-Low-Noise Amplifiers, W.K. 
VOLKERS, W.CANDIB. IRE Int Convention Rec v 8 pt 9 
(Instrumentation, ete) 1960 p 116-32. Use of low noise 
amplifiers and other special test equipment to obtain data 
such as wide and narrow band muscle signal voltages, mus- 
cular frequency spectra, and acoustical interpretations of 
signals obtained from both healthy persons and patients suf- 
fering from various diseases is described. 


Diagnostic Applications of Ultrasound, J.M.REID. IRE— 
Proc v 47 n 11 Nov 1959 p 1963-7. Current research on use 
of low-power ultrasound as diagnostic tool reviewed; aspects 
discussed include acoustic propagation in tissue, continuous 
wave techniques, and pulse reflection techniques. 

Diagnostic Decisions by Machine, K.BRODMAN. IRE—Trans 
on Medical Electronics v ME-7 n 3 July 1960 p 216-19. Data- 
processing machine simulates what is postulated to be opera- 
tion of physicians mind when he makes diagnostic decision ; 
results indicate that machine identifies patients disease as 
often as physician who interprets same data; limitations 
noted. 

Digital Recording of Electrocardiographic Data for Analysis 
by Digital Computer, L.TABACK, E.MARDEN, H.L.MASON, 
H.V.PIPBERGER. IRE—Trans on _ Medical Electronics v 
ME-6 n 3 Sept 1959 p 167-71. Method presented for automatic 
analysis of electrocardiographic data on magnetic tape by 
digital computer; by writing various programs for computer, 
cardiac researcher is given flexible tool for objective analysis 
of large quantities of biological data by variety of possible 
criteria. 

Electron Transfer in Biological Systems, B.CHANCE. IRE 
—Proe v 47 n 11 Nov 1959 p 1821-40. Current state of knowl- 
edge of electron transfer and energy conservation processes 
in biological systems reviewed; physical and electronic tech- 
niques suitable for studying these processes examined with 
particular reference to spectro-photometric techniques and 
new developments such as micro-spectrophotometry of cyto- 
chromes in portions of living cell; consideration of extent to 
which analog and digital computers can be used. 


Electronic Blood Analyzer, R.H.OKADA, H.P.SCHWAN. 
Electronics v 33 n 36 Sept 2 1960 p 53-4. Relative concentra- 
tion of red cells is calculated by resistance measurement of 
blood sample in Wien bridge; entire operation with electronic 
hematocrit takes less than 1 min. 


Electronic Control of Some Active Bioelectrie Membranes, 
J.W.MOORE. IRE—Proc v 47 n 11 Nov 1959 p 1869-80 
Special purpose real-time analog computers used to measure 
and control nerve membrane potential in squid axon or single 
frog node; such control provides interpretable data on proper- 
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ties of ionic currents across cell membranes; data can be 
used to test validity of hypotheses concerning ionic move- 
ments through membranes as basis of normal electrical 
activity. 


Electronic Electrode, J.W.MOORE, J.del CASTILLO. IRE 
Nat Convention Ree v 7 pt 9 (Human Factors in Electronics, 
etc) 1959 p 47-50. Potential inside node of single nerve fibers 
when measured with high input impedance electrometer be- 
tween outside of node in question and killed adjacent one is 
approximate because of unknown leakage along outside of 
fiber across air gap; two feedback configurations may be 
used to reduce leakage current by large factor so that both 
resting and action potential inside node may be measured with 
accuracy and speed. 


Electronic Simulation of Load Applied to Insect Muscle, K.E. 
MACHIN. Electronic Eng v 31 n 382 Dec 1959 p 740-4. 
Certain insect muscles when suitably loaded contract rhyth- 
mically; this oscillation is largely controlled by mechanical 
parameters of load; load can be simulated electronically and 
readily varied by apparatus described; relation between force 
and length for oscillating muscle can be displayed in cathode- 
ray tube, while frequency of oscillation and power output are 
presented on meters. 


Eye Movement Detection, N.R.WINTER, W.H.JOHNSON. 
IRE—Can Convention Rec 1958 p 194-5. Movement of eyes 
constitutes only direct objective means of measuring charac- 
teristics of responses arising from stimulation of organ of 
balance in head; simple photoelectric device records such eye 
movements ; typical test results of instrument. 


Fast, Automatic Ocular Pressure Measurement Based on 
Exact Theory, R.S.MACKAY, E.MARG. IRE—Trans on Medi- 
cal Electronics v ME-7 n 2 Apr 1960 p 61-7; see also Electron- 
ics v 33 n 7 Feb 12 1960 p 115-16. Glaucoma can be detected 
by probe that measures pressure within eyeball; electronic 
tonometer is described that is sufficiently rapid and gentle 
that it does not require anesthetics; tonometer is more 
accurate since it does not respond to extraneous factors that 
lead to uncertain readings in classic devices. 


Foreign Body and Kidney Stone Localizer, R.S.MACKAY. 
IRE—Trans on Medical Electronics vy ME-7 n 2 Apr 1960 
p 74-6. Probes that will amplify sound of contact with any 
hard object in body and thus signify its presence; one particu- 
larly useful form consists of sound transducer that clamps 
to handle of any pair of forceps so that surgeon knows when 
he is grasping kidney stone, gall stone or other hard body. 


Fundamental Neurological Research and Human Neurosur- 
gery Using Intense Ultrasound, W.J.FRY, F.J.FRY. IRE— 
Trans on Medical Electronics v ME-7 n 3 July 1960 p 166-81. 
Focused high intensity ultrasound can be used under ac- 
curately controlled dosage conditions, to produce either tem- 
porary or permanent changes in practically any desired 
brain structure; instrumentation, techniques, and reseach 
results are discussed. 41 refs. 


Gas-Hemoglobin Diffusion Photometer, F.KREUZER, L. 
GARCEAU. IRE—Trans on Medical Electronics v ME-7 n 3 
July 1960 p 207-10. Double beam photometer is described 
that indicates and records monochromatic light absorption 
changes by thin layer of hemoglobin-containing media exposed 
to diffusion of various gases. 


Gating System for Photographic Printout of Counts in 
Neurophysiological Research, L.EISENBERG, F.RATLIFF. 
Rev Sci Instruments v 31 n 6 June 1960 p 630-3. Electronic 
gating system which enables photographing of instantaneous 
numeral display of either time of arrival of nerve impulses, 
or time interval between successive impulses, superimposed 
on oscilloscope trace of impulses; electronic circuitry is 
based on commercially available decade counters modified for 
gating facility. 


Improved Recording Oximeter, A.W.MELVILLE, D.H. 
SMITH, J.B.CORNWALL. Electronic Eng v 32 n 387 May 
1960 p 296-300. Analysis of theory of ear oximetry, and 
instrument which continuously solves theoretical equation 
and provides record of absolute arterial oxygen saturation ; 
new circuit results in high degree of stability and repeata- 
bility. 

Instrumentation for Automatically Prescreening Cytological 
Smears, R.C.BOSTROM, H.S.SAWYER, W.E.TOLLES. IRE— 
Proc v 47 n 11 Nov 1959 p 1895-1900. Cytological smear for 
early detection of cancer is facilitated by use of cytoanalyzer 
which scans smear, measures size and light absorption, of 
approximately 10,000 cells on the smear, classifies each 
cell normal or abnormal according to its nucleus size and 
absorption, and totals number of cells falling into each 
classification; smear is then classified normal or abnormal 
depending on fraction of cells having abnormal characteristics, 
design and results discussed. 


Isolation of Output of Pulse Generator, I.D.PUGSLEY, 
B.M.JOHNSTONE. Instn Radio Engrs, Australia—Proc v 21 
n 7 July 1960 p 461-3. Shielded RF coupling to isolated probe 
permits pulse stimulation of biological tissue without coupling 
to pick up electrodes; pulses of amplitude up to 50 v and 
durations between 10 usec and 100 m sec are available. 
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Magnetic Flowmeter for Recording Cardiac Output, H.W. 
SHIRER, R.B.SHACKELFORD, K.E.JOCHIM. IRE—Proe v 
47 n 11 Nov 1959 p 1901-12. Magnetic flowmeter features square 
wave method developed by A.B.Denison, high switching 
frequency (480 cps), input high-pass filter, and double- 
balanced demodulator; two output channels of suitable response 
provide for simultaneous recording of instantaneous and 
mean flow; each pickup sleeve is calibrated in vitro in terms 
of microvolts per flow rate. 


Measurement of Mechanical Properties of Muscle Under 
Servo Control, M.LUBIN. IRE—Proe v 47 n 11 Nov 1959 
p 1880-8. Hydraulic servo-valve, controlled by analog units 
can be used to control speed of shortening of muscles at 
rates as high as 1 mm per millisec; apparatus can be used 
for isometric, isotonic, and controlled release experiments ; 
instrumentation described, can provide necessary and sufficient 
information to specify completely both transient and steady 
state mechanical properties of muscle. 


Measuring Radiation Within Human Body, S.J.MALSKY, C. 
AMATO, C.SPECKELS, B.ROSWIT, C.REID. Electronics v 
83 n 12 Mar 18 1960 p 74-5. In evaluating medical and bio- 
logical applications of penetrating radiations, it is necessary 
to measure radiation received by human system; glass 
dosimetry needle is described that fluoresces in proportion to 
radiation received; photomultiplier and electrometer measure 
degree of fluorescence. 


Mechanism of Absorption of Ultrasound in Biological Ma- 
terials, E.L.CARSTENSEN. IRE—Trans on Medical Electronics 
vy ME-7 n 3 July 1960 p 158-62. Absorption of sound in solu- 
tions of macromolecules has been found to be comparable in 
magnitude and similar in frequency dependence to that of 
tissues and blood; absorption has been shown to arise through 
relaxation process; several experimental observations suggest 
that relaxation may be related to protein-water interactions. 


Method of Measuring Dynamic Characteristics of Muscle 
Rigidity, Strength, and Tremor in Upper Extremity, D.D. 
WEBSTER. IRE—Trans on Medical Electronics v ME-6 n 
3 Sept 1959 p 159-64. Device for quantitating muscle rigidity 
in terms of energy consumption per cycle of passive motion ; 
advantage is its relative freedom from exact positioning of 
patient with respect to testing machine and its greater 
sensitivity as compared to torque measurements; device also 
used to measure tremor and strength. 


Multichannel Analyzer for Heart Potentials, C.V.NELSON, 
A.F.WILKINSON, L.W.BOWLES. IRE—Trans on Medical 
Electronics v ME-6 n 3 Sept 1959 p 107-9. Method for 
determining resultant vector of all individual current sources 
and sinks in heart is presented; designed of multi-channel 
analyzer useful for this purpose. 


Multipole Representation for Equivalent Cardiac Generator, 
D.B.GESELOWITZ. IRE—Proc v 48 n 1 Jan 1960 p 75-9. 
One facet of electrocardiography is relationship between body 
surface potentials and equivalent generator that could produce 
these potentials; equivalent cardiac generator is developed 
that consists of collection of multipoles which if placed at 
point in homogeneous isotropic conductor shaped like human 
body will give rise to same potential distribution on surface 
as that observed on body itself. 


Negative-Capacitance Amplifier Noise, M.ROBINSON, J. 
WEINMANN. Electronic Technology v 87 n 3 Mar 1960 p 
127-9. Amplifiers providing negative capacitance are used for 
measuring bio-electric potentials in micro-electrodes; inherent 
limitations of negative-capacitance feedback. 


New Computer for Three-Dimensional Electrocardiography, 
G.E.DOWER, A.D.MOORE, W.K.R.PARK, E.G.POOLE, J. 
YUAN. IRE—Can Convention Ree 1958 p 549-64. Instrument 
for instantaneously computing and recording heart-vector 
components in spherical polar coordinates; unit is designed 
for ward use and provides instantaneous recording; automatic 
calibration checks and stabilizing features are used to permit 
operation of instrument by unskilled personnel. 

New Reflection Oximeter, M.L.POLANYI, R.M.HEHIR. 
Rev Sci Instruments v 31 n 4 Apr 1960 p 401-3. It is experi- 
mentally shown that ratio of light reflected by nonhemolysed 
blood sample at two suitable wavelengths is linear function 
of oxygen saturation; simple instrument to determine oxygen 
saturation in vitro, based on these findings. 

New Standardized and Calibrated Phonocardiographie Sys- 
tem, A.A.LUISADA, R.ZALTER. IRE—Trans on Medical 
Electronics vy ME-7 n 1 Jan 1960 p 15-22. Phonocardiographic 
system using standard units of known frequency characteris- 
tics; arrangement is calibrated so that relative and absolute 
intensity of signal can be computed from records’ amplitude; 
system is also standardized and allows spectrum to be 
scanned in bands of 1 octave of 3-db attenuation with low- 
cut-off frequency coinciding with nominal frequency. 

New System for Electrocardiographie Recording, Analysis, 
and Diagnosis, JMARTINEK, G.C.K.YEH, R.CARNINE. IRE 

Trans on Medical Electronics v ME-6 n 38 Sept 1959 Dp 
112-16. System based upon multipole model presented; con- 
sequences of this model is need for increased number of 
measuring points on human body surface; use of cross 


MEDICAL EQUIPMENT AND SUPPLIES—Continued 


correlator for data reduction and electrocardiographie diagno- 
sis described. : 

Pulse Power Amplifier for Biological Stimulation, re, 
LUDWIG. IRE—Trans on Medical Electronics v ME-7 n 1 
Jan 1960 p 29-31. Power amplifier for use as biological 
stimulator is driven by d-c voltage or pulse generator with 
50 v amplitude; output power of up to 250 v and 100 ma is 
precisely controlled; rise time is less than 5 psec; dual- 
channel version outputs may be independently controlled and 
mixed. 

Recording Manometer, W.E.GILSON, H.LUDWIG. Elec- 
tronics v 32 n 52 Dee 25 1959 p 41. Biological pressures in 
blood, bile, or spinal fluid can be measured and recorded 
by photoelectric system described; instrument has advantage 
that there is no zero drift and pen deflection is directly in 
millimeters of water; mercury or other opaque fluids may 
also be measured. 

Respiratory Control of Heart Rate: Laws Derived from 
Analog Computer Simulation, M.CLYNES. IRE Nat Conven- 
tion Ree v 7 pt 9 (Human Factors in Electronics, etc) 1959 
p 22-38. Change in heat rate from beat to beat caused by 
respiration can be predicted through appropriate differential 
equations on analog computer; if signal proportional to 
chest circumference is fed into analog computer, it can cal- 
culate complex heart rate changes in real time and record 
output as rate, along with that of real heart; data provides 
new weights into neural mechanisms involved. 


Some Engineering Aspects of Modern Cardiac Research, D. 
BAKER, R.M.ELLIS, D.L.FRANKLIN, R.F.RUSHMER. IRE 
—Proe v 47 n 11 Nov 1959 p 1917-24. Electrical and elec- 
tronic techniques developed to permit continuous measurement 
of basic parameters of cardiac function in intact conscious 
dogs; analog computers used to eliminate tedious analysis for 
derived functions; storage of basic experimental data on 
tape makes it possible to perform these analyses at leisure. 


Some General Problems of Absorption Measurements in 
Cell, B.THORELL. IRE—Trans on Medical Electronics v 
ME-7 n 3 July 1960 p 119-22. Physical, chemical, and optical 
properties of various substances in living cell, fundamental 
for their microspectrographic analysis are described; some 
limits of present techniques are discussed. 


Stability, Oscillations, and Noise in Human Pupil Servo- 
mechanism, L.STARK. IRE—Proc v 47 n 11 Nov 1959 p 
1925-39. Pupil reflex to light considered as_ self-regulated, 
error-actuated control device; by means of pupillometer, which 
provides electronically controlled light stimulus, sinusoidal 
changes in light intensity were injected in open loop fashion 
to determine transfer function for pupil system behavior ; 
such phenomena as instability and oscillations studied. 


Stable Band Pass Filters for Electroencephalography, W.R.D. 
ROSS, J.F.DAVIS. IRE—Can Convention Rec 1958 p 202-6. 
EEG activity generally falls into distinct frequency bands; 
filters designed with these pass bands may be used to break 
up raw EWG data into its main components, and these in 
turn fed to separate integrators for averaging and recording ; 
design equations and circuit diagrams. 


Stereo Dynamic Aspects of Fetal Auscultation and its Ap- 
plication to Medical Diagnosis, L.E.GARNER, Jr. F.D.NA- 
POLITANI. IRE Int Convention Rec v 8 pt 9 (Instrumenta- 
tion, etc) 1960 p 183-8. Portable input transducer is described 
that enables clinician to pick up fetal heart sounds in situ 
through dual system so that position and abnormality can be 
judged by binaural auscultation. 


Television Eye Marker as Recording and Control Mechanism, 
E.LEWELLYN-THOMAS, N.H.MACKWORTH, M.R.HOWAT. 
IRE—Trans on Medical Electronics vy ME-7 n 8 July 1960 p 
196-9. Corneal reflection of man’s gaze upon scene is viewed 
by television camera; output is mixed electronically with 
output of second television camera which surveys same scene 
directly; result is composite television picture showing scene 
with bright spot superimposed on it; spot indicates subject’s 
position of gaze. 


Television Spectroscopy of Biological Fluorescence, §.S. 
WEST, C.N.LOESER, M.D.SCHOENBERG. IRE—Trans on 
Medical Electronics vy ME-7 n 8 July 1960 p 188-42. RCA 
Intensifier Image Orthicon makes possible rapid recording of 
fluorescence spectrum from single cell stained at dye con- 
centrations of approximately 3.8x10-7M (1 pt in 107) ; this 
concentration is approximately 1000 times less than previously 


minimum useful concentration; experimental procedures and 
results discussed. 


Television X-Ray Movies: Dose and Contrast Factors, R.S. 
MACKAY, IRE—Trans on Medical Electronics vy ME-7 n 2 
Apr 1960 p 80-6. Television link with nonlinear circuits helps 
X-ray movie production by allowing concentration on small 
brightness range; dose can be determined by detail to be 
observed, rather than by film properties. 


Transistor Cardiotachometer for Continuous M 
on Working Persons, G.A.HARTEN, A.K.KORONGATL. Philips 
Tech Rev v 21 n 10 Aug 30 1960 p 304-8, Investigation of 
physiological aspects of work requires continuous measurement 
of heart rate; apparatus is described which enables conver- 
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Plastics. 


sion ‘of individual heart beats into electrical pulses by ar- 
ranging for beam of light transmitted through lobe of ear 
to fall on photo-transistor; rapid changes in heart rate can 
be recorded by means of special circuit that supplies pulses 
whose amplitude is measure of time between two heart beats. 


Transistor Stimulator for Physiological Use, R.E.GEORGE. 
Electronic Eng v 31 n 879 Sept 1959 p 530-3. Stimulator de- 
scribed for measurement of refractory period which fol- 
lows excitation in nerve; it produces pairs of rectangular 
pulses separated by adjustable time interval; duration of both 
pulses can be varied independently; maximum amplitude 
available is 20v from impedance not exceeding 2 kilo-ohms; 
pulse durations are variable in steps from 30 usec to 30 
msec; sequence repetition rate may be varied from once in 
3 sec to 330 times/sec. 


Transistorized, Implantable Cardiac Pacemaker, W.GREAT- 
BATCH, W.M.CHARDACK, A.A.GAGE. IRE Int Convention 
Ree v 8 pt 9 (Instrumentation, etc) 1960 p 107-15. Physical 
and electrical features and requirements of pacemaker for 
long term correction of complete heart block is described; 
unit is miniaturized, self-contained and its internal battery 
supply insures 5 yr of continuous operation. 


Transmission of Ultrasound Through Living Human Thorax, 
H.D.CRAWFORD, J.J.WILD, P.I.WOLF, J.S.FINK. IRE— 
Trans on Medical Electronics y ME-6 n 8 Sept 1959 p 141-6. 
Experiments demonstrating passage of 1 me continuous wave 
ultrasound through heart and lungs at power levels of 100 
mw/cm? at transducer terminals (total of 1.25 w); when 
sound was directed through region of heart, ultrasound was 
modulated by moving intra-thoracice structures in synchronism 
with heart beat. 


Use of Analog Computer for Analysis of Control Mechanisms 
in Circulation, H.R.WARNER. IRE—Proc vy 47 n 11 Nov 
1959 p 1913-16. Two approaches presented to study of regula- 
tion in circulatory system; one consists of programming on 
analog computer, equations to represent part of system and 
then, using suitable transducer, substituting computer for 
biological component; other approach involves simultaneous 
solution of equations derived to represent each system com- 
ponent; illustrative examples. 


Use of Electronic Computers of Aid in Medical Diagnosis, 
R.S.LEDLEY, L.B.LUSTED. IRE—Proc v 47 n 11 Nov 
1959 p 1970-7. With use of computers several mathematical 
techniques can be applied to aid certain aspects of medical 
diagnosis; however, much work remains to be accomplished 
in trying these methods under practical conditions; design 
factors presented, and potential applications and advantages 
discussed. 


Use of Television and Scanning Techniques for Ultraviolet 
Irradiation Studies of Living Cells, P.O’B.MONTGOMERY, 
L.L.HUNDLEY. IRE—Trans on Medical Electronics v ME-7 
n 3 July 1960 p 1385-8. Use of ultraviolet flying spot television 
microscope; methods for simultaneous utilization of two wave- 
lengths of light for illumination of different portions of 
single living cell are described; with this method it is possible 
to produce ultraviolet irradiation damage in any area of cell 
while illuminating remainder of cell with nondamaging visible 
light purely for image production purposes. 

Vectorcardiography, W.S.MARTIN. IRE—Can Convention 
Rec 1958 p 454-8. Electrical activity of heart may be rep- 
resented by vector; techniques of vectorecardiography; ad- 
vantages and disadvantages as compared with scalar ECG. 

X-Ray Image Amplifier Using Image Orthicon Camera 
Tube, E..GARTHWAITE, D.G.HALEY. Brit Instn Radio Engrs 
—J v 19 n 10 Oct 1959 p 615-22 (discussion) 622-3. Special 
requirements of television camera for use as X-ray image 
amplifier; image amplifier uses mirror optical system in con- 
junction with special image orthicon so that losses in optical 
coupling are reduced to level where their effect upon signal- 
to-noise ratio and definition is not limiting factor of system. 


X-Ray Visualization and Analysis Using Spectral Informa- 
tion, R.S.MACKAY. IRE—Trans on Medical Electronics v 
ME-7 n 2 Apr 1960 p 77-9. Electronic X-ray system which 
gives high contrast images and allows otherwise unnoticeable 
detail to be detected with quantitative evaluation of composi- 
tion; system used to visualize normal thyroid and analyze it 
for normal iodine distribution. 


Zero Reference of Potential for Unipolar Leads, G.E. 
DOWER, A.D.MOORE, J.A.OSBORNE. IRE—Can Convention 
Rec 1958 p 448-53. Exploring electrode, used in clinical 
electrocardiography, may be considered to yield accurate uni« 
polar potentials when electrode at infinity is chosen as 
reference with subject in free space; conditions of free space 
simulated by placing subject at center of shielded room, using 
wall as reference electrode. 


Autoclavable Carafe. Modern Plastics v 88 n 2 Oct 
1960 p 89, 193. Product blow molded of polypropylene offers 
two distinct advantages to hospitals: it is rated as autoclavable 
at temperatures up to 275 F, and design protects rim of 
decanter and lip of cup from airborne bacterial infection ; 
cup-decanters weigh up to 66% less than stainless stee] and 
glass containers. 


Fluorocarbon Aids Heart Surgery. Modern Plastics v 38 
n 3 Nov 1960 p 104-5. Rapid-quench technique imparts trans- 
parency to normally translucent Kel-F fluorocarbon disks; 
transparent property is required to permit visual observation 
of circulating blood to detect dangerous air bubbles; Kel-F is 
non-wettable, does not traumatize blood elements, and_ is 
completely autoclavable without requiring cold sterilization. 


Standards. Specification for Safety Requirements for Medical 
Treatment Lamps. Brit Standards Instn—Brit Standard n 
3232 1960 18 p. Standard applies to ultraviolet lamps, radiant 
heat lamps and infrared lamps, intended for operation on 
voltages not exceeding 250 v d-c or rms a-c; it does not 
include radiant heat baths or tunnels of bed-cradle type. 


MEEHANITE. See Cast Iron. 
MELTING FURNACES. See Furnaces, Melting. 


MEMBRANE FILTERS. See Filters; Gas Purification; Water 
Analysis; Water Filtration. 


MEMBRANE STRUCTURES. 
MEMBRANES 


See also Diaphragms; Domes and Shells—Concrete; Fuel 
Cells; Medical Equipment and Supplies—Electronic. 


Spezialfaelle der belasteten Kreismembran, M.HIEKE. Zeit 
fuer Angewandte Mathematik u Mechanik v 40 n 5-6 May- 
June 1960 p 268-74, Special case of loaded circular membrane; 
Weber’s relations for Bessel functions are used to solve 
inhomogeneous partial differential equations of vibrating 
circular membrane when perturbing forces are distributed 
over circular area concentric with membrane; same method 
coe be used if perturbing forces act along concentric circular 
ines. 


MEMORY DEVICES 


See also Aircraft—Control Equipment; Computers ; Counters 
—Pulse Analyzers; Crystals—Ferroelectric; Mail Handling; 
Semiconductor Devices; Telephone Exchanges—Electronic. 


All-Transistor Magnetic-Core Memories, B.T.GODA, W.R. 
JOHNSTON, S.MARKOWITZ, M.ROSENBERG, R.STUART- 
WILLIAMS. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 45 Nov 1959 p 666-73. Properties of special 
small ferrite cores developed for use in highspeed transistor 
drive memories; problems arising in execution of all tran- 
sistor approach. Paper 59-791. 


Barrier-Grid Tube Memory, T.S.GREENWOOD. Bell Labora- 
tories Rec v 87 n 12 Dec 1959 p 470-3. For temporary 
storage of information in telephone switching systems, barrier- 
grid store was developed, which is high-speed memory that 
can store up to as many as 16,000 bits of information; bar- 
rier-grid tube consists of beam-forming electron gun and 
nonconducting target; target is built like sandwich having 
fine-mesh grid through which beam must pass (barrier-grid), 
mica plate which beam strokes, and metal plate (back plate). 


See Roofs—Concrete Shell. 


Ceramic Manufacturer Produces Complete Memory Systems. 
Cer Age v 74 n 5 Nov 1959 p 21-4. Information on work at 
General Ceramics Corp, where manufacture of ferrite memory 
cores has been expanded to production of memory planes, 
memory stack packages and complete units; emphasis is on 
inspections and tests for memory core manufacturing and 
assembly. 

Condenser Memory Unit for Improving Signal-to-Noise 
Ratios, D.M.HUNTEN. Can J Physics v 38 n 3 Mar 1960 p 
346-53. Unit contains 80 low-leakage condensers which can 
store signal for several hours; successive scans can be added 
in and signal-to-noise ratio builds up as square root of num- 
ber of repetitions; used successfully in several investigations 
of twilight spectra with photoelectric and photoconductive 
spectrometers ; system can scan 32 channels in 10 sec; possible 
modifications for use in other studies discussed. 


Current Pulse Generator Tests Magnetic Cores, H.W.GOSS. 
Electronics v 383 n 1 Jan 1 1960 p 80-1. Production testing 
of ferrite memory cores consists of driving each core with 
simulated READ and WRITE current pulses, and measuring 
critical parameters of core pulse response; instrument de- 
seribed, furnishes current pulses that are adjustable in pulse 
width, rise time and current magnitude. 


Design of Large Electrostatic Memory, M.GRAHAM, G.L. 
MILLER, H.R.PATE, R.SPINARD. IRE—Trans on Electronic 
Computers v EC-8 n 4 Dec 1959 p 479-85. Large, high speed 
random access memory for Brookhaven “Merlin” digital com- 
puter; system employs barrier grid electrostatic storage tubes 
in noyel configuration yielding improved reliability; basic 
design considerations; description of circuitry and perform- 
ance. 


Electrodeposited Twistor and Bit Wire Components, S.J. 
SCHWARTZ, J.S.SALLO. IRE—Trans on Electronic Com- 
puters v EC-8 n 4 Dec 1959 p 465-9. How electrodeposition of 
ferromagnetic materials on wire may be used to produce 
magnetic storage elements; one form, twistor, when placed 
under torsional strain, has magnetic properties suitable for 
memory application; new device, called “bit wire’’, requires 
no external stressing; properties and array fabrication of 
both types. 
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MEMORY DEVICES—Continued 


Fabrication and Properties of Memory Elements Using 
Electrodeposited Thin Magnetic Films of 82-18 Nickel Iron, 
I.W.WOLF, H.W.KATZ, A.E.BRAIN. Electronic Components 
Conference—Proce 1959 p 15-20. Electrodeposited films whose 
thickness ranges from 530 A-600 A have been examined with 
permalloy compositions in neighborhood of 82% Ni; separate 
controllability within limits of wall coercive force He and 
anisotropy field Hx is possible; very good squareness is obtain- 
able for thinner films, as well as very narrow transverse 
loops. 


Fluxlok—Nondestructive, Random-Access Electrically Alter- 
able, High-Speed Memory Technique Using Standard Ferrite 
Memory Cores, R.M.TILLMAN. IRE—Trans_ on Electronic 
Computers v EC-9 n 3 Sept 1960 p 323-8. Fluxlok memory 
technique uses principle of cross-field magnetization to achieve 
nondestructive sensing of information state of standard fer- 
rite memory cores in simply wired memory plane; bipolar 
output signals are obtained at rate of rise of READ pulse; 
2-me 64 work Fluxlok memory test vehicle is described. 


High-Speed Ferrite Core for Coincident Current Memory, 
M.H.COOK, E.H.MELAN, E.C.SCHUENZEL. Electronic Com- 
ponents Conference—Proe 1959 p 128-31. Toroidal ferrite 
memory core with switching time of less than 4% usec is 
described with reference to core characteristics and method 
of operation. 


How to Select Memory Cores, R.S.WEISZ. Electronie Equip- 
ment Eng v 7 n 12 Dee 1959 p 59-60. Typical properties of 
square loop ferrites for coincident current memories are 
shown with tables and curves; test procedures and fast 
switching time are indicated in core response table. 


Improved Film Cryotron and its Application to Digital 
Computers, V.L.NEWHOUSE, J.W.BREMER, H.H.ED- 
WARDS. IRE—Proe v 48 n 8 Aug 1960 p 1395-1404. Crossed 
film eryotron deposited on insulated superconductor analyzed ; 
it has time constant of less than 1 usee and is approximately 
100 times faster than original crossed film ecryotron; d-e dis- 
sipation is less than 5uw and active area of each element is 
approximately 5x10-4 em2; eryotrons and their interconnect- 
ing circuitry can be deposited at one and same time in few 
simple steps. 


Integrated Magnetic Cireuits for Synchronous Sequential 
Logic Machines, U.F.GIANOLA. Bell System Tech J v 39 n 2 
Mar 1960 p 295-332. Logical systems that use minimum of 
nonmagnetic components are examined; circuits must contain 
provision for gain, memory and unilateral transmission of 
data: requirements can be met by threshold characteristics of 
ferromagnetic materials; two approaches are binary digit 
represented by remanent state of magnetization of ferrite 
core, and binary digit represented by discrete flux pattern in 
continuous flux conductor. 26 refs. 


Low Temperature Storage Elements, E.H.RHODERICK. Brit 
Instn Radio Engrs—J v 20 n 1 Jan 1960 p 37-40. Most ad- 
vanced low temperature storage element at present is Crowe 
cell; switching time can be as short as 10 musec, and be- 
tween 10° and 107 can be packed into 1 ecu ft; main problem 
in fabrication of large memory is reproducibility; to exploit 
high speed of Crowe cell selection and logical operations may 
have to be performed in low temperature cryostat. 


Magnetic Film Memories, A Survey, A.V.POHM, E.N. 
MITCHELL. IRE—Trans on Electronic Computers v EC-9 n 
3 Sept 1960 p 308-14. Analysis of modes of magnetization re- 
versal and rotation in thin magnetic films; ways in which 
various modes can be employed for destructive and non- 
destructive memories; material and system problems. 29 refs. 


Magnetkernspeicher mit Vielfachkoinzidenz, AP. 
SCHLAEPPI, I.P.V.CARTER. Elektronische Rechenanlagen v 
1 n 3 Aug 1959 p 127-33. Magnetic core memories using mul- 
tiple coincidence; fundamentals of “two-core switch’? which 
permits elegant solution of switching problems occurring at 
high selection ratios; this in turn allows economic embodi- 
ment of multiple coincidence principles of Minnick and 
Ashenhurst; functional description of system design and 
operating mode of 3:1 and 7:1 memory. ; 


Miniature High-Frequency Magnetic Amplifiers for Mag- 
netic Memory Sensing, G.R.BRIGGS, K.C.HU. AIEE—Trans 
v 78 pt 1 (Communication & Electronics) n 46 Jan 1960 p 
8638-72. Analysis of HF magnetic amplifiers of magnetic 
modulator design, asymmetrically excited and constructed of 
small ferrite or metal tape cores which show promise for 
stable amplification of signals as small as 10-%w with re- 
sponse times of 10 usee or less; voltage sensitivity of less 
than 1 wv can be obtained which permits use of this type of 


amplifier in applications, such as computer memory sensing. 
Paper 69-1042. 


Novel Magnetic Core Memory System, R.S.C.COBBOLD. 
Electronic Equipment Eng v 8 n 2 Feb 1960 p 61-8. Design 
features of coincident current magnetic core memories re- 
viewed; method for constructing memory so that sense wind- 
ing is at right angles to drive wires, minimizing inductive 
pick-up; technique appears feasible for mechanized production 
of memory frames, 


MEMORY DEVICES—Continued 


““Persistor’-Superconducting Memory Element, E.R.CRIT- 
TENDEN, Jr, 5'N.COOPER. F.W.SCHMIDLIN. IRE—Proe v 
48 n 7 July 1960 p 1233-46. Persistor is configuration of super- 
conducting thin films that can store current pulses ; switching 
time of 15 millimicroseconds or less are possible; it is very 
compact with densities of million units per Che HONS: P 

Photographie Problems Associated with onstruction 0 
Large Coinpiies Memory, M.B.PURVIS, G.V.DEVERALL. 
Photographie Science & Eng v 4 n 2 Mar-Apr 1960 p 90-6. 
Electronic information processing unit for use in telephone 
switching uses semipermanent memory which stores binary 
information on photographic plates; commercial high con- 
trast emulsions are suitable both for information storage and 
for construction of access system; construction of photo- 
graphie elements is discussed in terms of methods used to 
control precise (plus or minus 0.0003-in.) image location. 


Refrigeration of Superconducting Memory for Computer, 
A.C.ROSE-INNES. Brit J Applied Physics v 10 n 10 Oct 
1959 p 452-4. Estimate of refrigeration in terms of consump- 
tion of liquid He required to maintain at low temperature 
memory of superconducting cells; using commercially avail- 
able cable, major source of heat is thermal conduction down 
leads to memory; if cable of low thermal conductivity is 
used, memory of one million cells should not consume more 
than 2 liters of liquid He per hr; optimum size for Cu elec- 
trical leads running from room temperature to liquid He. 


Relaxation Times in Lead Film, Superconductive, Storage 
Elements, R.F.BROOM, O.SIMPSON. Brit J Applied Physics 
vy 11 n 2 Feb 1960 p 78-80. Experiment is described which 
measures critical current of lead film Crowe cell during first 
microsecond after switching; good correlation is found be- 
tween recovery times and writing times for cells deposited 
on various substrates; measurements were also made of 
critical current as function of temperature, and these are 
used to derive cooling curves during recovery phase. 


Small High-Speed Transistor and Ferrite-Core Memory Sys- 
tem, W.L.SHAFFER, Jr, W.N.TOY, H.F.PRIEBE, Jr, AIEE 
—Trans v 78 pt 1 (Communication & Electronics) n 46 Jan 
1960 p 768-9; see also abstract in Elec Eng v 79 n 3 Mar 
1960 p 212-17. Design and operation of 400-bit memory for 
use in time-division electronic switching system; memory 
system provides reliable operation with voltage tolerances of 
plus or minus 10% over temperature range of 380 to 140 F; 
system has been operating successfully for more than 8600 hr. 
Paper 59-826. 


Thin Film Cryotron Catalog Memory, A.E.SLADE, C.R. 
SMALLMAN. Automatic Control v 13 n 2 Aug 1960 p 48-50. 
Use of low gain cryotron in comparator where all of words in 
eatalog can be compared simultaneously with any other word, 
output of memory being yes or no; how drive from external 
transistor circuits eliminates necessity for eryotrons to have 
gain greater than unity. 


Tunnel Diode Tenth Microsecond Memory, M.M.KAUFMAN. 
IRE Int Convention Ree v 8 pt 2 (Circuit Theory, Electronic 
Computers) 1960 p 114-23. Packaging techniques and allowable 
tolerances that may make tunnel diode memory practical at 
tenth microsecond cycle times. 


Twistor: New Magnetic Memory Element, A.H.BOBECK. 
Bell Laboratories Ree v 387 n 11 Nov 1959 p 407-10. Informa- 
tion is stored on hair-like magnetic wire in form of spirally 
polarized magnetic zones; description of design and operation 
of versatile memory cell which can be used as storage element, 


input selection wire, and output “sense” wire in electronic 
circuits, 


Twistor: Operation and Applications, J.T.BALLENGER. 
Western Elec Engr v 4 n 1 Jan 1960 p 3-8. Hair-like com- 
bination of copper wire and molybdenum-permalloy flat tape, 
properties of which enable it to be used advantageously as 
primary component of digital computer memory devices. 


Une memoire photoscopique a grande capacite, A.DEWEZE. 
Automatisme v5 n 4 Apr 1960 p 140-6. High capacity photo- 
scopic memory system; principles of operation and circuitry 
of system permitting recording of 33 million bits on 4 disks in 
Soa of squares in four colors; automatic dictionary applica- 
ions. 

Winding Machine for Manufacturing Twistor, W.D.ROHAN- 
NON, Jr. Western Elee Engr v 4 n 1 Jan 1960 p 9-12. Wind- 
ing machine developed for Twistor Project to extend art of 
wrapping flat wire around central conductor; magnitude of 
increase in speed of manufacture and precision of twister wire 
achieved by new machine, designed especially for handling 
extremely fine wires. 

MERCHANT MILLS. See Rolling Mills. 
MERCURY 


See also Heat Transfer—Liquid Metals ; 
and Resources ; Superconduetivity. 

Solubility of Mercury in Gases at High Densi 
RICHARDSON, J.S.ROWLINSON. Faraday Soc Tanne +e 
n 440 pt 8 Aug 1959 p 1333-7. Measurements of solubility of 
Hg in n-butane at temperatures of 215, 256 and 300 © and at 
pressures to 400 atm; concentration of Hg found to exceed 
that caleulated from saturated vapor pressure by factors of 


Mineral Industry 
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MERCURY—Continued 


3.7; critical end-point temperatures of systems Mg + cyclo- 
hexane and Hg -+ o-xylene measured; latter is 0.4 C below 
critical temperature of pure hydrocarbon. 


MERCURY ARC RECTIFIERS. See Electric Rectifiers—Mer- 
eury Arc. 


MERCURY DEPOSITS 


Geology and Quicksilver Deposits of Terlingua District, 
Texas, R.G.YATES, G.A.THOMPSON. US Geol Survey—Pro- 
fessional Paper n 312 1959 114 p, 12 maps, 1 plate. Rocks 
consist of marine sedimentary rocks of Cretaceous age, and 
lavas and associated clastic beds and hypabyssal intrusive 
rocks, all of Tertiary age; domes, grabens, and breccia pipes 
are unusually abundant and well formed; quicksilver min- 
erals have been found in veins and tabular and pipelike bodies 
in both sedimentary and igneous rocks; cinnabar is principal 
ore mineral. 

K yvoprosu o genezise rtutno-sur’myanykh mestorozhdenii 
Yuzhnoi Fergany, N.A.OZEROVA. Geokhimiya n 3 1960 p 
251-60. Problem of genesis of mercury-antimony deposits of 
South Ferghana; absence of high mercury content in Silurian 
shales of Southern Ferghana indicates that they were not 
source of mercury-bearing hydrothermal solutions; Variscan 
age is indicated for these deposits; genetic connection between 
mercury-antimony and lead-zine deposits of area is suggested. 

O genezise glinistykh mineralov v rtutno-sur’myanykh mes- 
torozhdeniyakh Yuzhnoi Fergany, V.P.FEDORCHUK. Vseso- 
yuznoe Mineralogicheskoe Obshchestvo, Zapiski v 88 n 6 1959 
p 693-9. Origin of clay minerals in mercury-antimony deposits 
of South Ferghana; majority of clay minerals formed from 
primary sericite which, at surface and along fractures, formed 
series of secondary minerals in sequence sericite to hydromica 
to kaolinite; process of formation of these hypogeneclays is 
related to formation of mercury-antimony deposit and hence 
they may be useful guides to ore. 

O povyshennykh soderzhaniyakh rtuti vy zonakh razlomov 
nekotorykh sul’fidnykh mestorozhdenii, N.A.OZEROVA. Geolo- 
giya Rudnykh Mestorozhdenii n 3 May-June 1960 p 88-95. 
Increased content of mercury in fault zones of some sulphide 
deposits ; dispersion halos of mercury are present along faults 
cutting mercury deposits, mercury-antimony, and lead zinc 
deposits ; these halos may be used for mapping faults. 

On Mercury Ore Deposit of Yunosawa Mine, Kamikawa- 
Gun, Hokkaido, M.SAITO, Y.WATANABE. Japan. Geol Sur- 
vey—Bul v 10 n 2 Feb 1959 p 67-72. Mercury deposits occur in 
Neogene Tertiary sandstone, mudstone, shale and younger 
voleanie rocks of rhyolite and andesite; extension of miner- 
alized zone ranges 700 m in length, and 50 to 100 m in width; 
ores consist of cinnabar, native mercury and quartz; average 
grade of mercury in high grade ore is 0.4 to 0.5%, and in 
residual deposits is 0.05 to 0.1%. 


MERCURY MINES AND MINING. See Mercury Deposits. 
MERCURY ORE TREATMENT 


Flotation of Low-Grade Mercury Ores, J.W.TOWN, R.S. 
McCLAIN, W.A.STICKNEY. US Bur Mines—Report Investi- 
gations n 5598 1960 34 p. Five ore types studied were found 
amenable to concentration by flotation; continuous circuit 
tests showed that 90% of cinnabar could be recovered at 
grades of about 15% Hg; reliability of results, variability 
of calculated heads, and reproducibility of flotation process for 
each ore type by statistical methods; spectrographie analysis 
used to improve accuracy and decrease time required for mer- 
eury determinations. 

Method of Separating and Concentrating Cinnabar by Flota- 
tion, F.B.BRIEN, J.D.SIDDLE. Trend in Eng v 12 n 1 Jan 
1960 p 16-20. Differential flotation can be used to concentrate 
cinnabar from ores containing arsenic minerals; by use of 
xanthate promoter, frother F-80, and metal salt as CuCl, 
arsenic is sufficiently reduced to permit furnacing; description 
of procedure using rough arsenic float followed by mercury 


float. 

MERCURY PROJECT. See Space Vehicles. 

MERCURY VAPOR LAMPS. See Electric Lamps—Metal Va- 
por. 

METAL. See all subject headings beginning with Metal and all 
entries under Metals. 

METAL CARBIDES. See Carbides; Metallography. 

METAL CERAMICS. See Powder Metal Products; Powder 
Metallurgy. 

METAL CLADDING 

See also Brazing; Nuclear Reactors—Manufacture; Welding 
—Clad Metal. 

Beitrag zum Studium der Verformung von Bimetallen beim 
Warmwalzen, R.FISCHGOLD, I.DRAGAN. Revue Roumaine 
de Metallurgie v 5 n 1 1960 p 60-71. Study of deformation in 
hot rolling of bimetals; factors influencing process of cladding 
by rolling; attempt made to explain relation between reduc- 
tion and increase of width; data on clad steel-copper, and 
steel-brass presented, 


METAL CLADDING—Continued 


Cladding Steel with Titanium ... Progress Reports, J.L. 
MA, C.WRIGHT, Jr. Metal Progress v 77 n 5 May 1960 p 
76-9. Experience of Lukens Steel Co in past 10 yr with 
titanium clad steel; failures with copper and nickel plated on 
surface of titanium to be bonded to carbon steel; fused 
titanium sponge cladded to steel plate by vacuum fusion 
operation; Ti-V-Fe and Ti-Ag-Fe systems; most economical 
and practical system developed is to clad titanium directly 
to low alloy steel such as ASTM A-202, ASTM A-204, or 
ASTM A-387, Grades C or D. 


Fabrication of Stainless Clad Steel Plates, J.E.ROBERTS. 
Welding & Metal Fabrication v 28 n 3 Mar 1960 p 97-102. 
No difficulty will be experienced in fabrication operations if 
it is realized that two materials must be dealt with simul- 
taneously; oxygen cutting; procedures used in hot forming, 
particularly maximum forming temperature, may be governed 
either by cladding material or by backing plates; welding; 
stress relieving; finishing operations. 

Gas Flame Delivers Flux in Metal Cladding Process. Steel 
v 147 n 8 Aug 22 1960 p 80. Process developed by Automatic 
Gasflux Co copper clads steel slabs, or makes copper stainless 
sandwiches while keeping Cu content as low as 10%; cladding 
is achieved by heating steel surface to 2100 F with flame 
which contains vaporized flux, and casting molten Cu on 
selected areas; upon solidification Cu is inseparably bonded 
to steel; bimetal sandwich is produced by holding 2 stainless 
slabs in vertical position and casting molten Cu between 
them; both clad and sandwich products can be hot rolled. 


Some Properties and Uses of Clad Metals, A.C.GILBRAITH. 
Sheet Metal Industries v 37 n 399 July 1960 p 514-18. Four 
major categories of clad metal combinations are non-precious 
metal cladded to non-precious metal, precious metal to non- 
precious metal, precious metal to precious metal, and thermo- 
stat metals; specifying clad metals; design functions; com- 
parisons between clad and eletcroplated metals; applications. 

Stresses in High-Temperature Corrosive Environments, 
W.H.FUNK. Metal Progress v 77 n 5 May 1960 p 71-5. Review 
of characteristics of austenitic stainless clad plates as ob- 
served in testing and in service; types of clad steels; materials 
used in clad steels; clad cylinder tests; experience at 1500 
to 1800 F; when used in pressure vessel at elevated tempera- 
tures, steel plate clad with stainless steel will have complex 
stress condition, but service experience indicates that such 
stresses are not detrimental; clad steels as materials for re- 
finery construction. 

Tooling Problem Solved by Graphitie Die Steel. Steel v 147 
n 11 Sept 12 1960 p 144-5. Combination of high pressure, heat, 
and time called solid phase, high pressure or gas diffusion 
bonding has resolved problem of joining dissimilar metals in 
process developed at Battelle Memorial Inst; heat and pres- 
sure in closed vessel causes plastic flow action between unlike 
metals; post heat treatment removes evidence of joint; 
method greatly lowers production costs in making nuclear 
reactor clad fuel elements from difficult refractory metals; 
method enables simple production of complex shapes. 

Try Compromise Heat Treatments for Dissimilar Clad 
Metals, R.C.BERTOSSA. Iron Age v 184 n 20 Nov 12 1959 
p 162-4. Various heat treatments, and properties they impart 
to clad plate whose constituent metals respond differently; 
recommendations cover low C steel clad with MHastelloys 
(B, C, F), with stainless steel of both 300 and 400 series, with 
17-7 PH stainless, and with Zr or Ti by means of intermediate 
silver alloy bond. 

METAL COATING. See Electroplating; Enameling; Galvan- 
izing; Metal Cladding; Metallizing; Metals Finishing; Pro- 
tective Coatings. 

METAL DETECTORS 

Conducting Sphere in Alternating Magnetic Fields, H. 
PORITSKY. AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 46 Jan 1960 p 937-42. Problem of field disturbance 
produced by conducting metallic body, often met in industry 
in connection with eddy-current losses, induction heating, in 
high-speed rotation of sphere induced by revolving field, and 
in location of hidden bodies; solution for case of uniform 
alternating field, approximate account of magnetic hysteresis 
may be taken by using complex permeability; disturbance 
produced by oblong body of rotational symmetry. Paper 59- 
1102. 

METAL FILAMENTS. See Metallography—Whiskers. 

METAL FOIL. See Aluminum Foil; Metallography. 


METAL MICROSCOPY. See Metallography; Microscopic Ex- 
amination. 

METAL OXIDES. See Metals and Alloys—Gases. 

METAL POWDER. See Powder Metal Products; Powder Met- 
allurgy. 

METAL SPRAYING. See Metallizing. 

METAL TO CERAMIC BONDING. See Metals and Alloys— 
Bonding. 

METAL TO GLASS BONDING. See Metals and Alloys—Bond- 
ing. 
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METAL TO PLASTICS BONDING. See Metals and Alloys— 
Bonding. 

METAL TO RUBBER BONDING. See Metals and Alloys— 
Bonding. 

METAL VAPOR LAMPS. See Electric Lamps—Metal Vapor. 

METAL WHISKERS. See Metallography— Whiskers. 

METAL WORKING. See Die Casting; Forge Shop Practice ; 
Foundry Practice; Machine Shop Practice; Metals Cutting ; 
Metals Drawing; Planers, Metal Working; Presses; Riveting; 
Rolling Mill Practice; Saws—Metal Working; Sheet Metal 
Working; Welding; Wire Drawing. 

METALLIC COMPOUNDS 

See also Copper Compounds ; Manganese Compounds; Metal- 
lurgy; Metallurgy—Physical Chemistry ; Semiconductors—In- 
termetallic Compounds; Titanium Compounds. 

Nature and Properties of Transition Metal Hydrides, G.G. 
LIBOWITZ. J Nuclear Matls v 2 n 1 Mar 1960 p 1-22. Basic 
chemical and physical properties are reviewed, with emphasis 
on hydride phases rather than dilute solutions of He in metals ; 
phases present in metal-hydrogen systems, their erystal struc- 
tures, pressure-composition-temperature relations, thermo- 
dynamic properties, and electrical and magnetic properties are 
discussed; evidence indicates that metal hydrides are definite 
chemical compounds having some degree of ionic character, 
rather than solid solutions. 125 refs. 


METALLIC FILMS. See Films—Metallic. 


METALLIZING 

See also Aircraft Manufacture—Finishing; Ceramic Prod- 
ucts—Metallizing; Chemical Plants—Maintenance and _ Re- 
pair; Films—Metallic; Metals and Alloys—Hard_ Facing; 
Metals Cutting—Plasma; Metals Finishing; Protective Coat- 
ings; Steel—Aluminum Coating; Steel—Protective Coatings ; 
Wire—Protective Coatings. 

Anwendungsbeispiele des Metallspritzens in der Praxis, E. 
BLATTI. Zeit fuer Schweisstechnik v 50 n 2 Feb 1960 p 
30-6. History of development of metal spraying; most prac- 
tical examples presented refer to hydraulic steel structures 
where sprayed zine coatings are widely used. (In German and 
French). 

Automatic Spraying Plant, W.E.STANTON. Corrosion Pre- 
vention & Control v 7 n 8 Aug 1960 p 38-40. In “Pneumat 
Control” system developed by Metallisation Ltd, Jacquard’s 
cards were replaced by rigid metal plate, capable of with- 
standing normal handling to which workshop equipment is 
exposed; machine built on this principle performs 15 opera- 
tions, all capable of being carried out singly or simultane- 
ously, according to arrangement of drilled ports in control 
plate; machine consists of horizontal transversing mechanism 
carrying two spraying heads which produce band of spray 8 
in. in width. 

Contract Metal Spraying, G.A.CURSON. Electroplating & 
Metal Finishing v 13 n 3 Mar 1960 p 91-4. Rustproofing iron 
and steel by use of sprayed zine and aluminum coatings on 
grit blasted surface; grit blasting operations; metal spraying ; 
protection offered by zinc and aluminum coatings; automatic 
plant. 


Das Flammspritzen von Metallen, H.REININGER. Metall v 
14 n 2 Feb 1960 p 115-25. Flame spraying of metals; summary 
based on literature; methods and equipment; pretreatment of 
surface; structure, properties, and posttreatment of sprayed 
coatings; soldering and welding; corrosion- and scale-resist- 
ing coatings; flame sprayed bearings; repair work; metal 
coatings on nonmetals; testing of sprayed metal. 42 refs. 


Flame Spraying of Aluminium Oxide, D.G.MOORE. Metal 
Finishing J v 6 n 70 Oct 1960 p 397-403. Report of study by 
National Bureau of Standards aimed at investigating basic 
principles that govern formation of aluminum oxide coatings; 
size and velocity of particles; particle fluidity in spray; 
quenching rates on impact; bonding mechanism studied. 


Hard Facing with Plasma Spray Guns, E.A.GERHOLD. Brit 
Welding J v 7 n 5 May 1960 p 327-30. Various methods of 
obtaining plasma conditions suitable for flame spraying; prin- 
ciples and operation of new METCO Type MB Plasma Flame 
Spray Gun; materials successfully sprayed by this equipment. 


Metal-Spraying Under Protective Atmospheres, W.E.STAN- 
TON. Engrs’ Digest v 20 n 11 Nov 1959 p 445-7. British 
method described entails melting metal in form of rod or wire 
by electric induction heating, rod or wire being fed coaxially 
through turns of work-coil which is energized by alternating 
current at high frequency; inert gas is directed onto melting 
tip of wire; metal powders may also be produced by this 
method; HEF atomizing plant and operations described; refer- 
ence made to Russian investigations of metal spraying under 
protective atmospheres other than argon. . 2 


Physico-Chemical Processes Taking Place Durin ectro- 
Metallizing, A.F.KRUPIN. Welding Production Renee 
of Svarochnoe Proizvodstvo) May 1959 p 45-53. Report of 
investigation of non-metallic inclusions, both directly in metal- 
lized layer and after their separation from it, with relation 
to steel chemical compositions and electro-metallizing condi- 
tions; oxide contents of coatings depend on chemical composi- 
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tions of steels and metallizing conditions; electrolytic iron- 
sulphate method is extremely reliable for separating oxide 
and other non-metallic inclusions from metallized coatings 
and analyzing them. 

Plasmajets Headed for Production Roles. Steel vy 147 n 13 
Sept 26 1960 p 110-12. Plasmajets, developed by Plasmakote 
Corp generate up to 35,000 F, and provide practical method 
for deposition of refractory metals or ceramic materials ; 
inert gas is passed over electric are in plasma gun which dis- 
sociates gas molecules into stream of extremely hot ionized 
particles; temperatures are sufficiently high to be able to 
melt or vaporize any material; plasmajet deposits have appli- 
cations as heat, erosion, corrosion, nuclear, or electrical bar- 
riers, or as self supporting shapes. 

Production Metallizing Machines, L.MANUEL. Brit Weld- 
ing J v 7 n 5 May 1960 p 323-6. Factors to consider when 
deciding degree of automation required for any given ma- 
chine; requirements necessary to incorporate good metallizing 
practice; automatic metallizing machines now operating in 
full production are described. 


Protection Against Corrosion—Sprayed Metallic and Plastic 
Coatings, J.H.NICHOLLS. Corrosion Technology v 7 n 9 Sept 
1960 p 275-7. Advantages and disadvantages of sprayed coat- 
ings of aluminum, zinc, tin and certain alloys; polythene, 
superpolyamides, polythene polysulphide, PTFE and PTFCE 
coatings reviewed; metals and plastics compared. 


Reclamation by Metal Spraying, W.E.BALLARD. Brit Weld- 
ing J vy 7n 4 Apr 1960 p 223-380. Development of metal spray- 
ing process reviewed, its operation described, and examples 
of applications in reclamation of shafts and flat surfaces 
given; properties of sprayed coatings are considered and re- 
sults of experimental work quoted; application of process to 
hard facing and to deposition of ceramics. Reproduced from 
Lastechniek, Noy 1959. 


Sprayed Metal Coatings, G.A.CURSON. Brit Welding J v 
7 n 5 May 1960 p 312-17. Powder process; wire spraying; 
surface preparation; sprayed zine and aluminum coatings 
used for protection of iron and steel; automatic grit blasting 
and metal spraying plant; work done on site. 


Sprayed Metal Coatings for Abrasion, Corrosion, and Oxi- 
dation Resistance, G.R.BELL. Brit Welding J v 7 n 5 May 
1960 p 305-11. Deseription of development of nickel chromium 
boride silicate hard facing alloys and production of powders 
from them which can be sprayed and then reheated to bond 
them to underlying metal; technique employed; materials for 
pad facing by spraywelding; results of corrosion tests tabu- 
ated. 


Structure of Metallised Layer, A.F.KRUPIN. Welding Pro- 
duction (English translation of Svarochnoe Proizvodstvo) Dec 
1959 p 36-46. Characteristics of crystallization of metal drop 
in electro-metallization spraying process examined; effect of 
dimensions and cooling rate of particles, vibration and sound 
oscillations, surrounding medium, surface oxide film and elec- 
trical and magnetic fields; drop of metal (particle) in coating 
deposited by this process has polycrystalline structure; vari- 
ous factors mentioned increase number of centers and rate of 
crystallization. 


Theorie der Flammspritztechnik, der Geraete und der Spritz- 
bedingungen, W.BAIKER. Zeit fuer Schweisstechnik v 50 n 
7, 8 July 1960 p 194-201, Aug p 247-53. Theory of flame spray- 
ing technique, equipment and operating conditions. (In Ger- 
man and French). 


Vapor-Phase Method Plates High-Melting Refractories. Iron 
Age v 185 n 17 Apr 28 1960 p 112-13. Vapor phase deposition 
of metals onto variety of substrates now includes high melting 
point refractory metals such as Mo, W, and Gr in addition 
to refractory borides, nitrides, carbides, and silicides: lower 
deposition temperatures which permit coating of low melting 
point base materials, increase in deposition rates, and new 
compounds, are some innovations of Alloyd Corp; base mate- 
rials Ni, Co, Rh, Inconel, graphite, SiC, porcelain, glass, and 
sintered carbides have been successfully coated, 


coe Ba et eon, von Metallen im Vakuum in Ab- 

aengigkeit von ihrer Verteilung auf der Verdamp - 

lage, L.E.PREUSS, C.E.ALT. Vakuum-Technik i. Ageia re 
1960 p 93-100. Vacuum technique for vaporization of metals is 
independent of location or distribution of evaporation sources : 
new method for self-imaging is achieved by condensation of 
radioactive metal distilled at image plane of simple vacuum 
distillation camera; autoradiographic process is utilized to 
intensify condensed metal image; influence of surface tension 
bie filament temperature and system pressure, was 
‘ ied. 


Economies of Vacuum Metallizing, M.B.GILBEE isi 
Metal Molding v 18 n 1 Jan 1960 p 51-3. Presa Fels a 
new pumping systems; vacuum metallized coatings perform 
favorably in comparison with chromium plate on zine die 
castings; tests of resistance to salt spray rate vacuum metal- 
lized coatings at up to 500 hr, and weatherometer tests show 
endurance of up to 1000 hr without loss of adhesion or per- 
ceptible discoloration; how savings are achieved, : 
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Lacquering Techniques for Vacuum Metallizing on Metals 
and Thermosetting Plastics, M.A.SELF. Metal Finishing v 58 
n 5 May 1960 p 40-3. Merits of vacuum metallizing of metal 
as opposed to chromium plating; reasons for failures of metal- 
lized coatings; case histories encountered in development of 
resinous materials are described for purpose of emphasizing 
and clarifying problems in formulations and application of 
these finishes. 

Thick Vacuum Metallized Coatings are Durable, Corrosion 
Resistant, P.J.CLOUGH, H.M.FARROW. Matls in Design 
Eng v 52 n 3 Sept 1960 p 12-15. Coatings now obtainable in 
thickness comparable to electroplates of other metals, are 
pure, uniform, adherent and colorable; seven important ad- 
vantages of new process, with most of development work to 
date confined to high purity aluminum and cadmium coatings; 
how coatings are applied. 

Vacuum Metallizing: New Developments, New Uses. Prod- 
ucts Finishing v 25 n 1 Oct 1960 p 60-2, 64, 66, 68, 70. In- 
formation presented by NRC Equipment Corp, Newton, Mass, 
producer of vacuum metallizing equipment; optically trans- 
parent and electrically conductive coatings; coatings for elec- 
tronic parts and hardware; thick film coatings for corrosion 
protection; other coating improvements; vacuum process de- 


velopments. 
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See also Aluminum Metallography ; Bismuth; Cerium; Chro- 
mium and Alloys; Cobalt and Alloys; Copper Metallography ; 
Crystals; Elasticity; Germanium; Gold Metallography; Haf- 
nium; Iron and Steel Metallography; Lead Metallography ; 
Magnesium Metallography; Magnetic Materials; Manganese 
and Alloys; Metals, Rare and Minor; Metals Analysis; Metals 
and Alloys; Metals and Alloys—Diffusion; Metals and Alloys 
—Fracture; Metals Testing; Microscopes; Microscopic Exami- 
nation; Molybdenum and Alloys; Nickel Metallography; Rare 
Earths; Silicon; Silver Metallography; Tantalum; Tin Metal- 
lography; Titanium Metallography; Uranium Metallography ; 
Zine Metallography; Zirconium Metallography. 

Accuracy of Point Counting in Metallographic Investiga- 
tions, T.GLADMAN, J.H.WOODHEAD. Iron & Steel Inst—J 
v 194 pt 2 Feb 1960 p 189-93. Limits of applicability of bi- 
nomial distribution are discussed and experimental evidence 
presented which confirms that valid deductions from proper- 
ties of distribution may be made for wide range of micro- 
structures; tables given to avoid need for calculation. 

Analiza procesu. deformacji w probie rozciagania przy 
uwzglednieniu niejednorodnosci metali, W.TRUSZKOWSKI. 
Archiwun Hutnictwa v 4 n 4 1959 p 283-322. Effect of non- 
homogeneity of metals on process of deformation, investigated 
by tensile testing; non-homogeneity, as characterized by devi- 
ations of stress-strain relationships from theoretical values is 
caused by impurities at grain boundaries, by coarse grain 
structure, and by impurities dispersed within grains; formula 
given which expresses true stress-strain relationships, as nec- 
essary condition for interpretation of tensile test. 

Anisotropy of Crystallites and Structures of Debye Ring 
From Stressed Specimen, G.I.AKSENOV, V.A.MOSHCHAN- 
SKIJ. Physics of Metals & Metallography v 7 n 6 1959 p 
49-54. English translation of article indexed in Engineering 
Index 1959 p 779 from Fizika Metallov i Metallovedenie June 


1959. 

Anordnung zum Vergleich von Elektronenbeugungsbildern 
untereinander und mit Debye-Scherrer-Aufnahmen, H.KUDI- 
ELKA, H.ROHDE. Archiv fuer das Hisenhuettenwesen v 31 n 
8 Aug 1960 p 503-7. Method for comparison of electron dif- 
fraction diagrams with each other and with Debye-Scherrer 
diagrams; description of method for evaluation of difficult-to- 
interpret electron diffraction patterns; examples for patterns 
of (Cr,Fe)23Ce, FesC, and AIN. 

Apparatus for Study of Recrystallization Rates, H.P. 
LEIGHLY, Jr. Rev Sci Instruments v 31 n 7 July 1960 p 
752-3. Experiment is accomplished by diffracting X-ray beam 
from specific crystallographic plane in deformed single crystal 
and detecting with scintillation counter; when deformed metal 
recrystallizes, newly formed crystals have different orienta- 
tions from that of original erystal which prevents diffraction 
of ‘X-ray beam; by repeating this test at different points 
known distance apart on specimen, rate of recrystallization 
can be calculated. 

Application of Morse Potential Function to Cubic Metals, 
L.A.GIRIFALCO, V.G.WEIZER. NASA—Tech Report n R-5 
1959 14 p. Morse parameters for pairwise interaction of atoms 
in cubic metals were calculated from experimental values of 
energy of cohesion, lattice constant, and compressibility ; 
equation of state of elastic constants computed from param- 
eters were shown to be in agreement; M.BORWN stability con- 
ditions were also satisfied by both face and body centered 
metals; Morse function is found to be applicable to problems 
involving any type of deformation of cubic metals. 


Application of X-Ray Scanning Microanalysis to Some Metal- 
lurgical Problems, D.A.MELFORD, P.DUNCUMB. Metallurgia 
v 61 n 367 May 1960 p 205-12. Examples presented illustrating 
value of technique in study of distribution within metal of 
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particular constituent or impurity; inclusion analysis; effect 
on hot shortness of surface segregation in mild steel; segrega- 
tion of lead in free-cutting steels; analysis of individual 
phases in 3-phase alloy; analysis at fracture surfaces; prob- 
lems involved in extension of microanalysis to elements of 
atomic number less than 12. 

Apporti della fisica dei metalli alla conoscenza dei fenomeni 
strutturali dei metalli, F.GATTO. Metallurgia Italiana v 51 
n 11 Nov 1959 p 6521-4. Contribution of metal physics to 
knowledge of structural phenomena in metals; review pre- 
sented; examination of significant contributions of modern 
theories and experimental methods of metals physics to better 
understanding of phenomena of fatigue, and cold work and 
heat treatment of various alloys. 

Aspects of Theories of Dislocation Mobility and Internal 
Friction, J.LLOTHE. Phys Rev v 117 n 8 Feb 1 1960 p 704-8. 
Interaction between thermal waves and moving vibrating dis- 
location is shown to cause drag to first order in ratio of dis- 
location velocity to shear-wave velocity; discussion of theory 
of internal friction in microwave region. 

Beitrag zur Groesse und Lage von Ausscheidungen an Gross- 
winkelkorngrenzen, W.BERNHARDT, F.ERDMANN-JESNIT- 
ZER. Zeit fuer Metallkunde v 51 n 6 June 1960 p 364-7. Size 
and orientation of precipitations at large-angle grain bound- 
aries ; review of technological importance of structural charac- 
teristics of grain contact surfaces; contribution to better 
understanding of phenomenon by study, with etching micro- 
scope, of precipitation of AleCu in 2% Cu Al-Cu alloy; effect 
of thermal history; arrangements according to geometric laws 
are indicated. 22 refs. 

Beobachtung von nahezu fehlerfreien Metallkristallen und 
von Punktdefekten im Feldionenmikroskop, E.W.MUELLER. 
Zeit fuer Physik v 156 n 3 1959 p 399-410. Examination of 
almost defectless metal crystal and of point defects in field 
ion microscope; conditions for obtaining nearly perfect evapo- 
rated crystal surfaces for direct observation; examples of Pt, 
W, Re, Pd and Ni crystals. 

Bildungsenergien Und Gitterverzerrungen Von Zwischen- 
gitteratomen Und Leerstellen In Kubisch-Flaechenzentrierten 
Kristallen, Insbesondere In Kupfer, A.SEEGER, E.MANN. 
Physics & Chem of Solids v 12 n 3-4 Feb 1960 p 326-40. 
Energies of formation and lattice distortions of interstitial 
atoms and vacancies in fce crystals, particularly copper; 
volume expansion calculated; semi-empirical model using 
Born-Mayer forces is employed. 24 refs. 

Bombardment of Metals by Inert Gas Ions, G.J.OGILVIE. 
Australian J Physics v 13 n 2A July 1960 p 402-7. Evidence 
to show that when surface of metal crystal is bombarded by 
inert gas ions, some atoms are knocked into crystal; thin 
disoriented surface layer appears which, if crystal is alloy, 
has composition which is uniform but different from original 
erystal; pertinence to current ideas about damage due to 
bombardment; it is shown that present theories do not account 
satisfactorily for observations. 

Calculation of Stored Energy from Broadening of X-ray 
Diffraction Lines, E.A.FAULKNER. Philosophical Mag v 5 n 
53 May 1960 p 519-21. New calculation of stored energy in 
deformed isotropic material in terms of mean-square lattice 
strain; isotropic stress distribution is assumed. 


Changes in Physical Properties and Microstructure of 
Metals Due to Rapid Straining, J.DUBY. Can Min & Met 
Bul v 538 n 578 June 1960 p 409-18. Single stress pulses of 
100 uw see duration were passed through mild steel and alumi- 
num alloy and results compared with static compressive 
strain; steel is less resistant to subsequent static and dy- 
namic deformation after it has been dynamically compressed ; 
it is less resistant than after equal amount of static strain; 
Al alloy M57S is slightly harder; deformation in steel occurs 
by fine slip and in aluminum by fine slip and fragmentation. 


Closed-Packed Ordered Structures in Binary ABs Alloys of 
Transition Elements, A.E.DWIGHT, P.A.BECK. Met Soc of 
AIME—Trans v 215 n 6 Dec 1959 p 976-9. Search made for 
ordered phases of ABs composition in various combinations of 
Ti- and V-group elements with Co and Ni-group elements; 
three new TiNis-type phases ZrPds, HfPds, and HfPts were 
found; in addition, 12 new CusAu-type phases were also 
found; lattice contraction for all three structures considered 
increases with increasing relative size of A atom, suggesting 
that it is mostly A atom that contracts. 


Clustered Vacancy Defects in Some Face-Centred Cubic 
Metals and Alloys, R.E.SMALLMAN, K.H.WESTMACOTT, 
J.H.COILEY. Inst Metals—J v 88 pt 3 Nov 1959 p 127-33. 
Observations made by various means, in particular by precipi- 
tation hardening and neutron irradiation treatments, show 
following four different types of clustered vacancy defects: 
prismatic dislocation loops, stacking fault tetrahedra, spiral 
dislocations, and prismatic loops aligned in rows; conditions 
governing formation of each defect are discussed and their 
practical significance indicated. 27 refs. 

Concerning Binary Solid Solutions with Interatomie Bonds 
of Two Types, A.N.MEN, A.N.ORLOV. Physics of Metals & 
Metallography v 8 n 3 1959 p 17-21. English translation of 
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article indexed in Engineering Index 1959 p 782 from Fizika 
Metallov i Metallovedenie Sept 1959. 

Contribution A l’étude de la propagation des bandes de 
Lueders dans les solutions solides, J.CAISSO, _J.MICARD. 
Mémoires Scientifiques de la Revue de Métallurgie v 57 n if 
Jan 1960 p 57-61. Contribution to study of propagation of 
Lueders bands in solid solutions (mild steel and Al-Mg alloys) 
under increasing tensile stress; attempt to measure progress 
of plastic deformation by study of effects of specimen dimen- 
sions, temperature, and cold work on Porte-vin-LeChatelier 
phenomenon. 

Contribution 4 JV’étude de la solidification des alliages, 
A.KOHN, J.PHILIBERT. Mémoires Scientifiques de la Revue 
de Métallurgie v 57 n 4 Apr 1960 p 291-312. Contribution to 
study of alloy solidification; thermal analysis, autoradiog- 
raphy, and analysis by Castaing’s microprobe, principally of 
1.2% Cu aluminum alloys, but including ferrous alloys and 
commercial steels; conclusions concerning mechanism of so- 
lidification of alloys in general, and of steel ingots in par- 
ticular. 30 refs. 

Criterion for Peritectic and Eutectic Reactions, M.HIL- 
LERT. Iron & Steel Inst—J v 195 pt 2 June 1960 p 201-4. 
Discussion by A.PRINCE of paper indexed in Engineering 
Index 1958 p 711 from July 1958 issue; author’s reply. 

Das Elektronen-Emissions-Mikroskop als Hilfsmittel in der 
Metallkunde, H.DUEKER. Zeit fuer Metallkunde v 51 n 6 
June 1960 p 3814-21. Electron emission microscope as aid 
in metallography; illustrated description of microscope devel- 
oped at university of Tuebingen; equipment, using positive 
ion bombardment, enables direct observation of metal surfaces 
at 20-1100 C; examples illustrate applicability. 

Defects in Pure Metals, W.W.LOMER. Progress in Metal 
Physics n 8 1959, Pergamon Press, London, p 255-320. Crys- 
tallographie defects in metals, and their influence on mechani- 
cal and physical properties are reviewed; types of individual 
defects are defined, and each type is discussed, followed by 
description of physical properties of defects and their inter- 
action with one another on broad geometrical lines; present 
knowledge of defects produced by irradiation, cold work, and 
quenching is summarized; theoretical analysis and, interpreta- 
tion of recent experimental work is discussed. 162 refs. 

Der elastische Dipol, U.DEHLINGER, E.KROENER. Zeit 
fuer Metallkunde v 51 n 8 Aug 1960 p 457-61. Elastie dipole; 
definitions; use of elastic dipole and elastie polarizability 
for qualitative description of metals; Snoek effect and order- 
disorder transformation in Au-Cu solid solutions are examples 
of reactions in parelastic materials; face centered metals with 
lattice vacancies are example of dielastic materials; other 
examples. 

Determination of Preferred Orientation in Polycrystalline 
Metal Foils Using Sputtering Technique, R.S.NELSON. Brit 
J Applied Physies v 11 n 10 Oct 1960 p 475-7. Preferred crys- 
tal orientation of metal foils has been qualitatively analyzed 
by observing pattern produced when atoms sputtered from 
surface in gas discharge are collected on plate; although 
method lacks precision of diffraction techniques, it has advan- 
tage of being simple and rapid. 

Determination of Thermo-E.M.F. Sign of Separate Micro- 
Crystals of Microsection With Aid of Microhardness Gauge, 
V.N.NOVOGRUDSKII, I.G.FAKIROV. Physies of Metals & 
Metallography v 7 n 6 1959 p 99-101. English translation of 
article indexed in Engineering Index 1959 p 783 from Fizika 
Metallov i Metallovedenie June 1959. 

Die plastische Verformung von Vielkristallen, A.KOCHEN- 
DOERFER, M.SWANSON. Archiv fuer das EKisenhuetten- 
wesen v 31 n 9 Sept 1960 p 549-538. Plastic deformation of 
polycrystals; discussion of shape, and dependence on orienta- 
tion, of strain hardening curves of metal single crystals; 
plotting of strain hardening and _ stress-strain curves for 
99.98% pure copper; calculation of stress-strain curve accord- 
ing to theories of G.J.TAYLOR and of A.KOCHENDOER- 
FER: discussion of share of grain boundaries in resistance 
to deformation of polyerystals. 26 refs. 


Die Polygonisation, C.CRUSSARD. Metall v 14 n 1 Jan 
1960 p 12-20. Polygonization; history of concept of “‘polygoni- 
zation’’; relation between polygonization and simple and com- 
plex deformations, creep, and dislocations. 52 refs. 


Dihedral Angle Measurement, O.K.RIEGGER, L.H.Van 
VLACK. Met Soc of AIME—Trans v 218 n 5 Oct 1960 p 
933-5. Statistical simplification for determining dihedral angles 
in solids considered; median angle of relatively few 2-dimen- 
sional observations provides satisfactory value for dihedral 
angle determinations; data that contain bimodal or non- 
nee dihedral angle distributions are -readily de- 
ected, 


Direct Experimental Evidence of Dislocations, P.B.HIRSCH. 
Metallurgical Reviews v 4 n 14 1959 p 101-40, 16 plates. In 
review presented experiments were selected to prove certain 
points of dislocation theory; many predictions of theory have 
been confirmed in astonishing detail; new direct methods of 
observing individual dislocations have been used to study 
properties of such dislocations; these techniques will become 
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increasingly more important in systematic investigation | of 
dislocation arrangements in metal as function of deformation, 


ete. 96 refs. 


Dislocation Damping in Metals, D.H.NIBLETT, J.WILKS. 
Advances in Physics v 9 n 33 Jan 1960 p 1-88. Chief features 
and variations of methods of measuring internal friction out- 
lined; experimental results reviewed and current theory 
evaluated; results on Bordoni peak, amplitude dependent in- 
ternal friction at low and medium temperatures, internal 
friction at high temperatures, and amplitude-independent 
internal friction at low strain amplitudes are included. 148 
refs. 


Effect of Si and Al on Stability of Certain Sigma Phases, 
K.P.GUPTA, N.S.RAJAN, P.A.BECK. Met Soe of AIME— 
Trans v 218 n 4 Aug 1960 p 617-24. Systems studied were: 
V-Fe-Si, V-Co-Si, V-Ni-Si, Cr-Mn-Si, Cr-Co-Si, Cr-Ni-Si, 
V-Fe-Al, and Cr-Co-Al; in each of them boundaries of sigma 
phase were determined at 1175 C, except for Cr-Mn-Si system, 
investigated at 1000 C; it was found that Si exerts stabilizing 
effect on phases, while Al tends to destabilize them; Si atoms 
in solid solution oceupy sites D in sigma structure; Co/ao ratio 
increases with increasing Si-, Mn- or Fe-content; volume of 
unit cell decreases with increasing Si-content. 


Effect of Surface Films on Slip Substrates, T.EVANS, D.R. 
SCHWARZENBERGER. Philosophical Mag v 4 n 44 Aug 1959 
p 889-98. Influence which surface polycrystalline films of C, 
Pt, Fe and Cr have on slip distribution of deformed single 
erystal specimens of Ag examined by electron microscopy 
using new technique; thin oriented film of Au evaporated on 
surface of Ag specimens and polycrystalline film deposited on 
Au film; after deformation of specimens and stripping of 
composite films, slip distribution in substrate found to be 
influenced by surface polycrystalline film. 


Effect of Temperature on Yield and Flow Stress of B.C.C. 
Metals, H. CONRAD. Philosophical Mag v 5 n 55 July 1960 p 
745-51. Experimental evidence indicates that in body centered 
cubic metals proportional limit, lower yield stress and sub- 
sequent plastic flow all exhibit same strong temperature in- 
dependence suggesting they all represent same deformation 
mechanism. 20 refs. 


Effects of Non-Uniformities on Hardening of Crystals, R.L. 
FLEISCHER. Acta Metallurgica v 8 n 9 Sept 1960 p 598-604. 
Ease of motion of dislocation in crystal is influenced by 
changes in lattice parameter and elastic modulus; for solid 
solutions where such changes are gradual, hardening is negli- 
gible, but for abrupt changes, such as occur at precipitate, 
effect is important; changes in lattice parameter lead to 
production of interface dislocations and suggest work harden- 
ing model for one class of precipitation hardened alloys; inter- 
nae dislocations may also affect flow near free surface. 21 
refs. 


Kine einfache Methode zur genauen Bestimmung von Erstar- 
rungs- und Umwandlungsenthalpien durch thermische Ana- 
lyse, T.HEUMANN, B.PREDEL. Zeit fuer Metallkunde v 51 
n 9 Sept 1960 p 509-13. Simple method for exact determination 
of solidification and transformation enthalpies by quantitative 
differential thermal analysis; principles of method; technique; 
possible sources of error; accuracy of method is proved by 
determination of solidification enthalpies of Cd, Pb, and TI 
and of transformation enthalpy of Tl, which are compared 
with literature data. 


Kine Filmmethode zur raschen Relativmessung von Gitter- 
konstanten, M.WILKENS. Zeit fuer Metallkunde v 51 n 9 
Sept 1960 p 536-40. Method using film for rapid comparative 
determination of lattice constants; description of X-ray back 
reflection equipment and technique for use in determining 
lattice parameter differences in cubic metals of similar lattice 
constants ; determination of coefficient of thermal expansion 
of 99.99% Al at 15-35 is used as example. 


Kine Versuchsanordnung und Beispiele zur kontinuierlichen 
Strukturanalyse mit Roentgenstrahlen, H.WARLIMONT. Zeit 
fuer Metallkunde v 50 n 12 Dee 1959 p 708-16. Equipment for, 
and examples of, continuous structural X-ray analysis of 
powdered samples of metals and alloys; equipment is, prin- 
cipally, heatable Debye-Scherrer camera with continuously 
movable film holder; examples include study of structural 
changes in different gold and silver alloys during thermal 
epmenniony phase transformation, ordering, and precipitation. 
34 refs. 


Electron-Lattice Interaction in Metals, P.G.HARPER. Phys 
Soc—Proe v 74 n 479 Nov 1959 p 545-53. Derivation of solu- 
tion to electron-lattice equations of motion exactly describing 
resultant harmonie lattice motion; possible application of two 
peer of secular equations to specific heat of superconduc- 
ors. 


Electronic Structure of Polyvalent Metals, W.A.HARRISON. 
Phys Rev v 118 n 5 June 1 1960 p 1190-1208. Use of single 
orthogonalized plane wave approximation to construct Fermi 
surfaces for fee and bee metals of valence one through four 
and for hep metals of valence one through three ; comparison 
with de Haas-van Alphen data in Pb, Al, Zn and Cd. 
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Electronic Wave Functions Round Vacancy in Metal, N.H 
MARCH, A.M.MURRAY. Roy Soe—Proe Ser A v 256 n 1286 
July 5 1960 p 400-15. Calculation of wave functions carried 
out for simple model and for particle numbers of approxi- 
mately 2x10, 2x108 and 10%; possibility of obtaining accurate 
density difference by consideration only of states of low 
orbital angular momentum is exploited; comparison is made 
between finite metal results, existing Thomas-Fermi calcula- 
ers self-consistent von Weizsaecker calculation. 

ektronograficheskii polukolichestvennyi fazovyi analiz, 
L.S.PALATNIK, B.T.BOIKO. Zavodskaya Laboratoriya v 25 
n 6 1959 p 690-6; see also English translation in Indus Labo- 
ratory Vv 25 n 6 June 1959 p 721-7. Electron-beam-oscillograph 
semiquantitative phase analysis; using method, in which pri- 
mary electron beam is displaced while exposed samples remain 
stationary, two free structural components of alloy under 
investigation can be exposed on same plate; method is effec- 
tive for study of oxidation processes and chemicothermal treat- 
ment of metallic films. 


Emissionsmikroskopie mit ionenausgeloesten Elektronen, H. 
DUEKER. Schweizer Archiv v 26 n 5 May 1960 p 199-201. 
Emission microscopy, with electron emission induced by ion 
bombardment; description of method and apparatus (devel- 
oped at University of Tuebingen, Germany); method is inde- 
pendent of specimen temperature; it uses ions of different 
gases and is particularly suited for observation of transforma- 
tions, precipitation, or recrystallization of metals at 20-1100 
C; examples. 


Etude de la discontinuité 4 la limite élastique des fers etc, 
B.MIGAUD. Mémoires Scientifiques de la Reyue de Métallurgie 
v 57 n 2 Feb 1960 p 125-52. Study of discontinuity at yield 
point observed on tensile test curves of high purity irons; 
upper and lower yield points occurred only in quenched (720 
C) and aged specimens; contribution to study precipitation 
by electric resistivity measurements at low temperatures: 
kinetics of carbon precipitation in iron (to 200 ppm C) and 
of copper precipitation in Al-Cu(4% Cu) alloy. 88 refs. 


Etude dilatometrique comparée du titane et du zirconium, 
G.CIZERON, P.LACOMBE. Memoires Scientifiques de la Re- 
vue de Metallurgie v 57 n 3 Mar 1960 p 179-93. Comparative 
dilatometric study of titanium and zirconium (of different 
degrees of purity); investigation of metals in a-phase, in 
B-phase, and during a-8 transformation; effect of impurities 
(gases and metallic) ; effect of compression on direction and 
magnitude of allotropiec transformation. 23 refs. 


Etude théorique de l’écrouissage 4 partir d’un modéle de dis- 
locations, G.SAADA. Métaux, Corrosion, Industries v 35 n 
419-420, 421 July-Aug 1960 p 265-89, Sept p 317-35. Theoreti- 
eal study of work hardening; how theories of Taylor, Mott, 
Hirsch, Friedel and Seeger make it possible to explain some 
experimental results; study of interaction between dislocation 
in movement and other dislocations present in crystal; dis- 
location model used for study of elastic limits and hardening 
of fee single crystals; rate of production of defects by work 
hardening evaluated; results compared with experimental 
values. 57 refs. 


Experimental Analysis of Electronic Structure of Metals, 
A.B.PIPPARD. Reports on Progress in Physics v 23 1960 p 
176-266. Experimental methods which may be used to deter- 
mine details for any given metal, with special reference to 
shape of Fermi surface and electronic velocity at all points 
on it; application of methods; examples of results obtained 
by their use, with emphasis on analysis of electronic structure 
of copper. 112 refs. 


Factors Controlling Occurrence of Laves Phases and ABs 
Compounds Among Transition Elements, A.E.DWIGHT. Am 
Soe Metals—Preprint n 211 for meeting Oct 17-21 1960 23 p. 
Investigation to study interrelations of atomic size, stacking 
geometry and electronic structure in occurrence of certain 
intermetallic compounds; examples studied included 32 MgCuz- 
type, 10 MgZno-type, one MgNie-type, 27 CaCus-type, and one 
UNis-type; effective atomic size and contraction of atoms; 
electronic effects in Laves phases; potential applications of 
periodic table relation. 23 refs. 


Generation of Vacancies in Metals, R.S.BARNES. Phi- 
losophical Mag v 5 n 54 June 1960 p 635-46. Injection of 
helium atoms beneath surface of copper, aluminum and other 
metals by bombardment with mono-energetic alpha particles ; 
regions where helium bubbles appear are shown to be origin 
of thermal vacancies ; behavior and nature of grain boundaries 
and other sources of vacancies. 


Grain Boundaries in Metals, F.WEINBERG. Progress in 
Metal Physics n 8 1959, Pergamon Press, London p 105-46. 
Review consolidates theoretical and experimental work of 
past 6 yr on grain boundary structures; simple tilt boundaries, 
(theta-minutes of arc, to one degree) shown to be dislocation 
arrays in conformity with Burgers model; boundaries in range 
1 to 10 degrees not observed, but evidence also indicates con- 
formity with Burgers model; theoretically, Burgers model 
breaks down in range of 10-20 degrees; there is no model for 
boundary structures greater than 20 degrees. 81 refs. 


Grain-Size—Its Measurement and Significance in Relation 
to Cold Rolling, V.L.JAMES. Sheet Metal Industries v 37 n 
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395 Mar 1960 p 185-99 (discussion) 199-202. Grain size and 
specifications ; crystal form; grain size estimation (general) ; 
methods of measurement and their comparison; preparation 
of samples for grain size examination; etching; regularity of 
crystal size; importance of regular crystal size; influence 
of crystallographic directionality; effects of twin bands; in- 
fluence of grain size on mechanical properties and on work 
hardening. 


Growth of Metal Single Crystals, R.W.K.HONEYCOMBE. 
Metallurgical Reviews v 4 n 13 1959 p 1-47, 6 plates. Develop- 
ments of last 10 to 12 yr reviewed; survey of methods avail- 
able; growth of single crystals from melt; growth of crystals 
in solid state; growth of alloy crystals; handling of metal 
crystals; imperfections in single crystals; table of most suit- 
able method of growing single crystals of principal metals is 
given. 162 refs. 


Il comportamento delle vacanze reticolari in metallipuri, 
E.GERMAGNOLI, S.GRANATA. Energia Nucleare v 7 n 
5 May 1960 p 309-22. Rehavior of lattice vacancies in pure 
metals; review of available experimental results concerning 
production, and analysis of behavior, of lattice vacancies ; 
although vacancies are probably simplest defect in solids, re- 
lated properties are sometimes hard to interpret; it is believed 
that experiments performed under simple conditions involving 
unique type of defects may be useful in explaining some 
peculiarities of radiation damage. 41 refs. 


Influence of Complexity of “Elementary Act” on Tempera- 
ture Dependence of Rate of Atomic Processes in Solid Phase, 
and on Magnitude of Apparent Activation Energy, V.I. 
ARKHAROV. Physics of Metals & Metallography v 7 n 2 
1959 p 46-9. English translation of article indexed in Engi- 
pee Index 1959 p 788 from Fizika Metallov i Metallovedenia 

eb 1959. 


Interaction of Dislocations with Boundaries and Surface 
Films, A.K.HEAD. Australian J Physics v 13 n 2A July 1960 
p 278-83. Digital computer program for finding equilibrium 
positions of group of dislocations is applied to two problems of 
different type from those considered previously; these prob- 
lems are described in detail, and results presented. 


Interaction of Parallel Edge Dislocations with Simple Tilt 
Dislocation Wall, J.C.M.LI. Acta Metallurgica v 8 n 5 May 
1960 p 269-311. Elastic theory analysis of interaction reported ; 
dislocation wall fully or partially pinned is less effective 
barrier for penetration of dislocations than single pinned 
dislocation on same slip plane as approaching dislocation ; 
quantitative results for equilibrium positions of free dis- 
locations in wall and forces exerted on approaching dislocation 
in various cases are presented. 26 refs. 


Intererystalline Cracking of Metals, J.N.GREENWOOD. 
Indian Inst Metals—Trans v 13 June 1960 p 163-74. Possible 
causes of intercrystalline cracking and experimental evidence 
offered for them, with a@ brass used in tests; influence of 
liquid film at grain boundary surfaces; formation of cavities 
at grain boundaries; failure of lead under alternating stress. 


Ionic Bombardment of Solid Surfaces, W.J.MOORE. Amer 
Scientist v 48 n 2 June 1960 p 109-33. Review of investiga- 
tions from 1852 to present; collision theory model, collision 
in solids, focusing effects, and orientation of thin films are 
discussed; recent interest in ionic etching of crystal surfaces, 
which is more versatile procedure than chemical etching for 
some metallographic applications, is noted; photographs of 
specimens examined by electron microscope, some enlarged as 
much as 120,000 times, are included. 33 refs. 


Irreversible Cooperative Phenomena, R.KIKUCHI. Annals 
of Physics v 10 n 1 May 1960 p 127-51. Expression derived 
for probability of occurrence of certain path (for short time 
interval Tau) for adiabatic and isothermal irreversible changes 
of state of Markoffian system; results are consistent with 
known principles of irreversible thermodynamics; application 
to kinetics of isothermal relaxation of bee alloy is given. 


K metodike rentgenovskogo izmereniya makro-i mikrona- 
pryazhenii metodom uglovykh snimkov, D.M.VASIL’EV. Za- 
vodskaya Laboratoriya v 25 n 1 1959 p 70-5; see also English 
translation in Indus Laboratory v 25 n 1 Jan 1959 p 72-8. 
X-ray measurement of macro- and microstress by method of 
diffraction photographs; method is described for determining 
oriented microstresses after macrohomogeneous plastic de- 
formation of polycrystalline samples; means is given whereby 
residual macro- and microstresses after application of macro- 
nonhomogeneous plastic deformation may be separately deter- 
mined, 


K teorii rasseyaniya rentgenovykh luchei i teplovykh nei- 
tronov mnogokomponentnymi splavami zameshcheniya, A.A. 
SMIRNOV, E.A.TIKHONOVA. Fizika Tverdogo Tela v 1 n 9 
Sept 1959 p 1393-1400; see also English translation in Soviet 
Physics, Solid State v 1 n 9 Mar 1960 p 1277-84. Theory of 
X-ray and heat neutron scattering by multicomponent sub- 
stitutional alloys; effect of geometrical lattice distortions, 
particularly of difference in radii of various atoms, on scat- 
tering; concentration dependence of reflection and background 
intensity during scattering of monochromatic radiation by 
single crystal; special] cases of binary and ternary alloys. 
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K vyznamu monokrystalu kovu, B.SESTAK. Hutnicke Listy 
vy 14 n 8 Aug 1959 p 657-9. Importance of single crystals of 
metals is examined; discussion of techniques, methods, and 
applications of single crystal technology with reference to 
distorted and undistorted lattices, mechanisms and processes 
of solidification, methods of melting without crucibles, study 
of microphysical processes during recrystallization, growth 
of crystals in vapor (whiskers), and applications for metals 
formed of aggregates of whiskers. 


Keimbildung und Teilechenwachstum bei der Ausscheidung in 
Mischkristallen, O.KRISEMENT. Archiv fuer das Hisenhuet- 
tenwesen v 31 n 9 Sept 1960 p 537-48. Nucleation and growth 
in precipitation from solid solutions; review of principal ex- 
isting theories (by R.BECKER and W.DOERING, and by G. 
BORELIUS) on nucleation, their possible extensions and 
limitations; discussion of existing theories on growth account- 
ing for different phenomena observed in study of solid solu- 
tions. 

Kinetics of Growth of Precipitates from Solid Solutions, 
J.BURKE. Philosophical Mag v 5 n 50 Feb 1960 p 176-85. 
Derivation of equations for precipitation rate from initially 
homogeneous solid solution on assumption that process in- 
volves growth of existing nuclei and that growth rate is 
controlled by diffusion; results are appreciably different from 
equations currently used to analyze kinetic data. 


Konstitution der ternaeren metallischen Systeme. Loose-leaf 
collection edited and published by W.GUERTLER, Berlin, n 8 
1960. Constitution of ternary metal systems; ternary combi- 
nations of aluminum with two metals from following group: 
Mg, Cu, Si, Fe, Ni, Mn, and Zn. 

Lattice Spacings and Stability of Close-Packed Hexagonal 
Cu-Ga, Cu-Ge and Ag-Al Alloys, T.B.MASSALSKI, B.COC- 
KAYNE. Acta Metallurgica v 7 n 12 Dee 1959 p 762-8. Ex- 
perimental results presented and discussed show that it is 
possible by means of accurate measurements of lattice spac- 
ings to detect onset of overlap across (1010) faces of Bril- 
louin zone in eph electron compounds based upon copper and 
silver; value of e/a at which overlap occurs in three systems 
studied varies from 1.415 to 1.47, and relative rate of lattice 
spacing distortion due to overlap appears at higher value of 
overlap to be almost identical in three systems. 


Leerstellen in Metallgittern, F.BLAHA. Radex Rundschau 
n 6 Dee 1959 p 722-33. Vacancies in metal lattices; classifica- 
tion of point defects; their formation and movement; theoreti- 
cal and practical determination of their activation energy, 
based upon measurement of change of number of physical 
characteristics, such as electrical resistance, stored energy, 
density, etc; fundamental difficulties in interpretation of re- 
sults; future prospects. 59 refs. 


Les fautes d’empilement dans les métaux et alliages cubiques 
a faces centrées, P-COULOMB. Métaux, Corrosion, Industries 
v 85 n 421 Sept 1960 p 386-48. Stacking faults in fee metals 
and alloys; definition of faults and their determination by 
X-rays; electron microscopic examination of faults; their 
influence on properties of metals; frequent presence of stack- 
ing faults is pointed out as one of essential characteristics of 
fee metals and alloys. 41 refs. 


Low-Temperature Internal Friction in Face-Centered Cubic 
and Body-Centered Cubic Metals, L.J.BRUNER. Phys Rev v 
118 n 2 Apr 15 1960 p 399-410. Data on anelasticity produced 
by plastic deformation in various fee and bee pure metals and 
alloys in range 4.2 to 300 K; new mechanism proposed for 
dislocation relaxation in which essential feature is thermally 
activated motion of paired partial dislocations between va- 
cancy pinning points. 


Metodos y resultados de la medida del amortiguamiento en 
aceros y metales no ferreos, H.J.SEEMANN. Instituto del 
Hierro y del Acero v 12 n 62 Oct-Dec 1959 p 295-309. Methods 
of damping measurements on steels and nonferrous metals, 
and their results; application of Snoeck damping method 
to analysis of alloying effects in a iron and commercial steel ; 
improvement of damping methods; damping measurements 
on pure aluminum and their significance; studies of damping 
in pure Al-Cu alloy and commercial duralumin in relation to 
problem of structural hardening. 


Mise en évidence d’un phénoméne de régénération ete, G. 
DONZE, R.FAIVRE. Mémoires Scientifiques de la Revue de 
Métallurgie v 57 n 1 Jan 1960 p 16-22. Explanation of reforma- 
tion of single crystals with original orientation of a-iron or a- 
uranium, containing traces of impurities of carbon and nitro- 
gen, respectively, by nuclei conservation during reversible 
allotropic transformation a-y in iron and a-8 in uranium, 
when transformation temperature is not exceeded by more 
than few degrees. 20 refs. 


Mobility of Edge Dislocations in Silicon-Iron Crystals, D.F. 
STEIN, J.R.LOW, Jr. J Applied Physics v 31 n 2 Feb 
1960 p 362-9. Velocity of dislocations in silicon-iron crystal 
is measured as function of stress; velocity found to be very 
sensitive to stress; over temperature range 78 K to 373 K 
yield stress changes with temperature in same way as stress 
to produce constant velocity of dislocation motion; it is 
concluded that macroscopic yield strength is determined by 
dynamic resistance of lattice to motion and not by pinning. 
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Nahordnung und Nahentmischung in Mischkristallen, W. 
KOESTER. Metall vy 14 n 7 July 1960 p 641-9. Short range 
ordering and short range segregation in solid solutions ; sum- 
mary of present state of knowledge, based mostly on work 
at Max-Planck Institut for study of metals; some still 
unpublished data included. 44 refs. 

Nature of Metal Surface, W.BOAS. Australian Inst Metals— 
Jv 4n 2 Aug 1959 p 79-98. Structure of surface; kinetics 
by which observed topological features are produced ; examples 
of changes in physical and chemical properties due to changes 
in structure of surface. 28 refs. 

New Method for Determination of Grain or Crystallite Size 
from Spotty Diffraction Rings, K.W.ANDREWS, W.JOHN- 
SON. Brit J Applied Physics v 10 n 7 July 1959 p 321-5. In 
contrast to previously proposed methods for determining grain 
size from X-ray diffraction rings which employed back re- 
flection photographs, new method uses transmission photo- 
graphs; specimen is also oscillated through known angle; pos- 
sible confusion between Laue and Debye-Scherrer spots 
therefore is avoided; adjustment of experimental conditions 
to give suitable number of spots enables wide range of grain 
sizes to be covered. 

O mikronapryazheniyakh voznikayushchikh v metallakh pri 
plasticheskom deformirovanil—2, D.M.VASIL’EV. Fizika Tver- 
dogo Tela v 1 n 11 Nov 1959 p 1736-46; see also English 
translation in Soviet Physics, Solid State v 1 n 11 May 1960 
p 1586-95. Microstresses in metals during plastic deformation 
—2; how oriented microstresses cause displacement of X-ray 
diffraction lines in region of “‘back” diffraction angles; nature 
of equalization of residual orientated microstresses; applica- 
tion of conception of ‘“‘orientated’’ microstresses to problems 
of physical metallurgy. (For Pt 1 see Engineering Index 1959 p 
782). 

On Dislocation Formation by Vacancy Condensation, G. 
SCHOECK, W.A.TILLER,. Philosophical Mag v 5 n 49 Jan 
1960 p 43-63. Quantitative analysis of mechanism of dislocation 
loop formation by vacancy condensation; number of loops 
produced by collapsing vacancy disks is calculated as function 
of cooling rate, cooling range and dislocation density existing 
in crystal before cooling. 20 refs. 


On Martensitic Transformations, Z.NISHIYAMA. Indian 
Inst Metals—Trans v 13 June 1960 p 133-9 (discussion) 139-40. 
Nature of martensitic transformation in steel and other alloys; 
theory of martensitic transformation and substructures. 


On Revealing Structure of Metals by Gas Ion Bombard- 
ment, G.V.SPIVAK, V.E. YURASOVA, A.I.KLENOVA, T.A. 
VLASOVA. Physics of Metals & Metallography v 7 n 6 
1959 p 89-98. English translation of article indexed in Engi- 
mooring yeas 1959 p 782 from Fizika Metallov i Metallovedenie 

une 1959, 


Optical Microscopy, Key to Metallurgical Progress, E.E. 
THOMAS. Bell Laboratories Rec v 37 n 12 Dee 1959 p 457-63. 
Optical microscope serves metallurgist in development of new 
materials, in showing changes in structure of metals with 
time, and in furthering man’s research into fundamental un- 
derstanding of nature of metals and alloys; use of microscope 
enables correlation between various phases formed in metals 
and alloys by heat treatment and other fabrication processes, 
and their mechanical properties. 


Ordering in Ternary Alloys, O.MDIVANI, T.GACHECHI- 
LADZE. Physics of Metals & Metallography v 8 n 3 1959 
p 1-9. English translation of article indexed in Engineering 
tn 1959 p 781 from Fizika Metallov i Metallovedenie Sept 


Orientation Dependence of Work-Hardening in Crystals of 
Face-Centred Cubic Metals, L.M.CLAREBROUGH, M.E.HAR- 
GREAVES. Australian J Physics v 13 n 2A July 1960 p 
816-26. It is shown that principal features of observed orienta- 
tion dependence of work-hardening can be accounted for in 
terms of likelihood of formation of Lomer-Cottrell sessile 
dislocations in_ two directions in primary slip plane; this is 
deduced from known variation of resolved shear stress with 
orientation, for possible secondary slip systems, and metal- 
lographie observations of slip and deformation bands. 


Particularités de la déformation et de la rupture des 
métaux etc, M.G.LOZINSKY. Mémoires Scientifiques de la 
Revue de Métallurgie v 57 n 5 May 1960 p 3895-407. Particulars 
of deformation and fracture of metals and alloys in high 
temperature tensile test under vacuum: “elastic” displacement 
of microvolumes in cobalt; stepped fracture below equicohe- 
sive temperature ; heterogeneity of plastic deformation in 7% 
Mo Ni-Mo alloy; microhardness changes in commercial iron ; 
description of USSR Acad. Sci. apparatus used, which enables 
direct observation and photography by microscope. 


Perekhod uprugoi deformatsii v ostatochnuyu pri struk- 
turnykh prevrashcheniyakh, D.M.NAKHIMOV, Martionadint: 
i Termicheskaya Obrabotka Metallov, n 3 Mar 1959 p 2-6. 
Transition from elastic to residual (plastic) deformation 
during structural transformations; experimental investigation 
of causes of residual deformation; process of plastic diffusion, 
is result of atomic interaction; structural transformation leads 
to second order deformation, which permits transition to 
residual deformation, 
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Phasenspruenge im elektronenmikroskopischen Verdrehungs- 
moiré, H.POPPA, O.RANG, Zeit fuer Metallkunde v 51 n 4 
Apr 1960 p 198-201. Phase shifts in moiré patterns on electron 
micrographs; reproduction and discussion of moiré patterns 
of two overlapping gold crystals with lines at angle to 
direction of moiré bands, along which pattern is shifted; 
effect is assumed to be caused by stacking fault in one crystal. 


Polyslip in Single Crystals, U.F.KOCKS. Acta Metallurgica 
Vv 8 n 6 June 1960 p 345-52. Simultaneous slip on six or eight 
glide systems in fee single crystals studied; experiments made 
on aluminum at room temperature, on four of five crystal- 
lographic types of polyslip, show that there are two extremely 
different kinds of behavior, typified by <100> and <111> ten- 
sion ; since known work hardening mechanisms cannot explain 
these differences, two additional mechanisms are proposed. 


Praeformierte Keime bei Umwandlungen und Ausscheidun- 
gen, U.DEHLINGER. Zeit fuer Metallkunde v 51 n 6 June 
1960 p 353-6. Preformed nuclei of transformations and 
precipitations; thermodynamic analysis of preformed nuclei 
formation; discussion of examples includes stacking faults 
as preformed nuclei of cobalt transformation, short range 
ordering zones as preformed nuclei of ordering in solid solu- 
tions, et al; applicability of Braun-LeChatelier law. 


Precision Lattice Parameter Measurements of Cold-Worked 
Metals, R.ASIMOW. J Applied Physics v 31 n 2 Feb 1960 p 
410-12. Technique is developed for precise measurement of 
interplanar spacings under conditions such that both crystal 
imperfections and finite X-ray spectrum contribute significantly 
to broadening of diffraction peaks; method is applied to 
powder specimen; it is compared to peak position method. 


Primenenie metoda mikrotverdosti dlya postroeniya konod 
v dvukhfaznykh oblastyakh trekhkomponentnykh diagramm 
sostoyaniya, V.M.GLAZOV, V.N.VIGDOROVICH. Zavodskaya 
Laboratoriya v 25 n 1 1959 p 57-65; see also English transla- 
tion in Indus Laboratory v 25 n 1 Jan 1959 p 59-63. Micro- 
hardness method for construction of tie lines in two phase 
regions of three component phase diagrams; results of 
application of method to some actual metallurgical systems 
are given. 


Quelques applications récentes de l’examen direct de coupes 
métalliques minces dans le microscope électronique, A.SAUL- 
NIER, P.MIRAND. Memoires Scientifiques de la Revue de 
Métallurgie v 57 n 2 Feb 1960 p 91-5. Examples of recent 
direct study of thin sections of metals by electron microscope ; 
electron micrographs and diffraction patterns, together with 
brief discussion, of Al-Mg alloys (10, 12, 15% Mg), Mg:Si 
phase in Al-Mg2Si alloy, and Gu-Be alloy (2% Be) demonstrate 
possibilities of technique. 


Rentgenograficheskoe izuchenie iskazhenii kristallicheskoi 
reshetki metalloyv, deformirovannykh pri nizkoi temperature, 
V.R.GOLIK, G.A.SIRENKO, V.IL.KHOTKEVICH. Fizika Metal- 
lov i Metallovedenie v 8 n 2 Aug 1959 p 235-9. X-ray study 
of crystalline lattice defects of metals deformed at low 
temperature; apparatus and results of tests of specimens 
of iron, aluminum and lead. 


Rentgenovskaya tenevaya mikroskopiya vklyuchenii, neod- 
norodnosti sostava zeren i primesei po ikh granitsam, V.G. 
LYUTTSAU (LYUTSAU). Zavodskaya Laboratoriya v 25 
n 3 1959 p 3811-15; see also English translation in Indus 
Laboratory v 25 n 3 Mar 1959 p 329-32. X-ray shadow micro- 
scopy of inclusions of inhomogeneities of grains, and of 
impurities at grain boundaries; method gives higher resolu- 
tion than contact radiography; factors in selection of expo- 
sure time are discussed and some results on copper- and 
aluminum-base alloys are given. 


Sereening of Point Singularities in Metals, with Particular 
Reference to Positron Annihilation, B.DONOVAN, N.H. 
MARCH. Physics & Chem of Solids v 11 n % Sept 1959 p 
68-72. Positron lifetime depends on electron density at posi- 
tron; modifications in using von Weizsacker’s correction ; 
for real metallic densities calculation made for unit positive 
charge in electron gas of density of valence electrons in 
Cu; electron density at point charge is 8 or 9 average 
density, indicating positron lifetime of about 1.8x10-1° sec; 
brief note on impurities and imperfections in light of findings. 


Sforzo di Peierls in cristalli metallici, M.P.TOSI. Metallurgia 
Italiana v 51 n 11 Nov 1959 p 527-9. Peierls stress in metallic 
crystals (see article by R.PEIERLS indexed in Engineering 
Index 1940 p 295); considerations on effect of Peierl stress 
on creep of dislocations in preformed crystals subjected to 
small external stresses are given, in relation to phenomena of 
internal dissipation and plastic deformation thermally activated 
by low temperatures; discussion of relation between Peierl 
stress and process of plastic macroscopic deformations in 
crystal, mechanical strength of which is not due to interac- 
tions between dislocations and lattice defects. 


Small Angle Intensities from Double Bragg Reflections in 
Cold-Worked Metals, B.E.WARREN. Australian J Physics v 
13 n 2A July 1960 p 376-83. It is assumed that cold work 
breaks up original grains into subgrains with varying orienta- 
tions, such that first reflection in one subgrain can be 
followed by second reflection in another subgrain of original 
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grain; appropriate theory is developed which accounts for 
observations. 


Solubility Factor Series for Solid Metals, Y.L.YAO. J of 
Less-Common Metals v 2 n 5 Oct 1960 p 321-30. Solubility 
factor series is proposed on empirical basis; some regulations 
in continuous series of solid solutions, intermediate phases 
and simple phase diagrams are observed which could be 
explained on basis of interplay among solubility factor, atomic 
size factor and crystal structure factor. 22 refs. 


Solution Hardening by Interaction of Impurity Gradients 
and Dislocations, R.L.FLEISCHER. Acta Metallurgica v 
n 1 Jan 1960 p 82-5. Possible mechanisms of hardening 
described; Cottrell interaction between dislocations and im- 
purity atoms may give rise to significant interaction stresses 
when impurity concentration is not uniform. 


Some Devices for Quantitative Metallography, C.S.SMITH. 
Met Soc of AIME—Trans v 218 n 1 Feb 1960 p 58-62. 
Traverse integrating stage constructed for making quantitative 
measurements of volume fractions of phases in metallographic 
sample; it utilizes circular traverse, and integration is 
achieved by counting electrical pulses produced by photocell 
and light chopper; nomograph devised for determination of 
phase boundaries in binary systems; integrating eyepiece for 
statistical angle measurements. 


Some Relations Between Parameters of Structure in Plane 
of Metallographic Specimen Surface and in Space of Metal 
Specimens, S.DRAPAL, V-HORALEK. Acta Technica Prague 
v 4 n 6 1959 p 474-94. Theoretical and experimental study, 
particularly on relation connecting number of grain inter- 
sections in specimen surface plane with number of grains 
in specimen space, for case of grains having unequal sizes; 
study was initiated in interest of working-out optimum tech- 
nological processes in heat treatment of metals and alloys. 


Stacking Faults in Metals and Alloys, T.R.ANANTHARA- 
MAN, J.W.CHRISTIAN, F.W.PARGETER, J.SPREADBOR- 
OUGH. Indian Inst Metals—Trans v 13 June 1960 p 119-31. 
Survey of present knowledge of stacking faults, their detec- 
tion by X-rays or electron microscopy, and experimental 
methods for measuring stacking fault energy; new results 
are presented on faulting in hexagonal alloys, mechanical 
properties of fec alloys of low fault energy, and electrical 
resistivity changes produced by deformation of copper alumi- 
num alloys. 32 refs. 


Strain Scattering by Vacancies and Impurities in Metals, 
P.M.LEE, N.H.MARCH. Phys Rev v 118 n 1 Apr 1 1960 p 
138-41. Proposal of simple theoretical model in which nearest 
neighbor displacements around vacancy and impurity in metal 
are accounted for in calculating excess resistivities; example 
of Ag impurities in Cu. 

Summarized Proceedings of Conference on Precipitation in 
Alloys and on Metal Structures—London, Nov 1958. Brit J 
Applied Physics v 10 n 10 Oct 1959 p 438-44, 447-52. Joint 
conference of X-ray Analysis and Blectron Microscopy Groups 
of Institute of Physics held in London Nov 28 1958; subject 
of conference was precipitation in alloys; X-ray Analysis Group 
discussed metal structures. 34 refs. 


Sur le deplacement de Knight dans les alliages, A.BLANDIN, 
E.DANIEL. Physics & Chem of Solids v 10 n 2-3 July 1959 
p 126-37. Knight shift in alloys; it is shown that when dis- 
solving in metal, atoms of different type or valence than those 
of solvent, produce oscillations of electronic density around 
each dissolved atom; phenomenon can explain variations in 
Knight shift of matrix, as measured by different authors on 
several alloys; explanation accounts for considerable observed 
broadening of resonance lines. 


Sur le deplacement de Knight des impuretes dans _ les 
metaux, E.DANIEL. Physics & Chem of Solids v 10 n 2-3 July 
1959 p 174-81. Knight shift of impurities in metals; some 
simplifying assumptions made by Knight to explain shift of 
impurities in metals justified by theoretical study; it is 
shown that polarization of conductive electrons by nucleus of 
impurity atom can be neglected; there is nearly constant ratio 
between wave function at bottom of conduction band and 
corresponding function for free atom. 


Sur Vinteraction d’une dislocation fixe et d’une dislocation 
Mobile etc, G.SSAADA. Acta Metallurgica v 8 n 3 Mar 1960 
p 200-8. Interaction between fixed dislocation and mobile 
dislocation in its slip plane; model for detailed study of 
passage of dislocation moving in its slip plane through dis- 
location ‘“‘forest’? is proposed; in absence of exterior con- 
straints, there does not exist, in slip plane, stable loop en- 
closing one of “trees” of ‘‘forest’’; this result seems to be 
general; applications in study of hardening cited; dislocations 
situated in slip planes near those of moving dislocations exert 
constraints of same order as those due to “trees’’ cutting slip 
plane. 


Symposium on Electron Metallography. ASTM—Special Tech 
Publ n 262 1960 134 p ($4.25). Papers presented at Sixty- 
second Annual Meeting, Atlantic City, June 23 1959. Intro- 
duction, N.A.NIELSEN: Electron Microstructure of Precipi- 
tation-Hardenable Austenitic and Nickel-Base Alloys—Sixth 
Progress Report of Subcommittee XI on Electron Microstruc- 
ture of Metals; Morphology of Phases in High-Temperature 
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Alloys as Revealed by Electron Microscope, J.R.MIHALISIN ; 
Simplified Electron Metallography of Steels, G.E.PELLIS- 
SIER: Techniques for Studying Structure and Growth of Tin 
Oxide by Electron Microscopy, P.S.TROZZO; Electron Metal- 
lography of Neutron-Irradiated Steels, R.F.McCARTNEY, P.S. 
TROZZO; Electron Microscopy of Tin Plate, P.A.STOLL; 
Instrument Modification for Routine Electron Diffractometry, 
G.R.GRIEGER; Structure Analysis with Routine Electron 
Diffraction, G.R.GRIEGER: Simple Application of Carbon 
Replica Technique, L.PELLIER: Electron Microscope Ob- 
servations of Dislocations in Thin Metal Foils, R.M.FISHER, 
A.SZIRMAE: Microstructure of Cast Age-Hardenable Nickel- 
Chromium Alloy, R.F.DECKER, C.G.BIEBER. 


Temperaturnaya zavisimost magnitnoi vospriimchivosti kris- 
tallov indiya, svintsa i olova, B.N.ALEKSANDROV, B.I.VER- 
KIN, I.V.SVERCHKAREYV. Zhurnal Eksperimental’noi i Teore- 
ticheskoi Fiziki v 39 n 1 July 1960 p 37-43. Temperature 
dependence of magnetic susceptibility of indium, lead and tin 
crystals; new version of Faraday method for measurement 
of magnetic susceptibility in temperature interval from room 
temperature to 20.4 K; eurves obtained are characteristic of 
whole group of elements which exhibit long period de Haas- 
van Alfen effect, signifying existence of small electron groups. 
24 refs. 


Theory of Deformation in Superlattices, P.A.FLINN. Met 
Soe of AIME—Trans vy 218 n 1 Feb 1960 p 145-54. Deformation 
characteristics of superlattices can be understood by consider- 
ing properties of dislocation pairs and their interaction with 
antiphase boundary material; at low temperatures dominant 
feature of deformation process is increase in antiphase bound- 
ary area by slip; at elevated temperatures dominant feature 
becomes viscous drag on dislocation pairs associated with 
antiphase boundary connecting members of pair. 24 refs. 


3rd. Internationales Kolloquium, 1958. Ilmenau. Hochschule 
fuer Elektrotechnik, 1959 p 331-55. Third International Sym- 
posium at Hochschule fuer Elektrotechnik Ilmenau; six papers 
concerning heat treatment and metallography including mecha- 
nism of ferrite formation, recrystallization problems, ordering 
systems, soft nitrating and Sulfinuz process. 


Transformation in Manganese Arsenide at about 40 C, Z.S. 
BASINSKIT, R.O.KORNELSEN, W.B.PEARSON. Indian Inst 
Metals—Trans v 13 June 1960 p 141-9 (discussion) 149-50. 
Structural studies of transition in MnAs at 40 C show that 
transformation is diffusionless, yet it does not proceed by 
normal martensitic method; temperature variation of specific 
heat throughout transition region indicates first order trans- 
formation in agreement with findings of lattice spacing and 
electrical resistivity measurements ; MnAs has negative volume 
coefficient of thermal expansion immediately below transforma- 
tion temperature. 


Ueber den Aufbau des Vierstoffsystems Silber-Kupfer- 
Kadmium-Zinn, E.GEBHARDT, G.PETZOW. Zeit fuer Metall- 
kunde v 51 n 2, 8, 4, 6 Feb 1960 p 108-16, Mar p 145-51, 
Apr p 221-5, June p 368-75. Constitution of (partial) quater- 
nary system of silver, copper, cadmium, and 5% tin; results of 
thermal and microscopic investigations are used to determine 
planes of primary crystallization and to plot melting isotherms, 


isothermal sections at 500 and 600 C, and 10 temperature- 
concentration diagrams. 


Ueber die Mischkristallbildung in einfachen eutektischen 
Systemen, H.SPENGLER. Metall v 14 n 9 Sept 1960 p 889-90. 
Formation of solid solutions in simple eutectic systems with 
complete miscibility of components in liquid state; listing 
of systems ; distinction between three types of eutectic (normal, 
a epee and degenerate), with emphasis on retrograde solu- 

ility. 

Ueber ternaere Karbide der T-Metalle ete. H.H.STADEL- 
MAIER, L.J.HUETTER, N.C.KOTHARI. Zeit fuer Metall- 
kunde v 51 n 1 Jan 1960 p 41-5. Ternary carbides of transition 
(T) metals nickel, cobalt, iron, and manganese with gallium; 
fee carbides of TsGaCx type were observed in Co-Ga-C and 
Fe-Ga-C systems; previously known MnsGaC was confirmed: 
in Ni-Ga-C system, NisGa was found to dissolve some carbon 
and is considered limiting case of ternary carbides of this 
type; lattice constants are tabulated and correlated with 
previous work in field. 24 refs. 


Untersuchung des _ Gleitlinienbildes _ kubisch-flaechenzen- 
trierter Kinkristalle, S. MADER, A.SEEGER. Acta Metallurgica 
v 8 n 8 Aug 1960 p 513-22. On slip line pattern of fee single 
crystals; study using copper as example shows normal pattern 
to be perturbed by appearance of marks and kink bands; 
variation with strain is examined, particularly in relation 
to stages I, II, III of stress-strain curve; marks are coarse 
form of strain inhomogeneities; two different types of kink 


eh associated with two modes of formation, distinguished. 
25 refs. 


Untersuchungen ueber die Reaktionen zwischen festen und 
fluessigen Metallphasen, H.WINTERHAGER, W.SCHLOES- 
SER. Metall v 14 n 1, 2, 5 Jan 1960 p 1-6, Feb p 93-8, 
May p 396-400. Investigations of reactions between solid and 
liquid metal phases; microscopic study, supplemented by X-ray 
study of crystal phases. Jan: Room temperature reactions dur- 
ing amalgamation of gold, tin, and gold tin alloys. Feb: 
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Amalgamation of silver, silver tin, and copper tin alloys. 
May: High temperature reactions between solid bismuth and 
liquid indium and between liquid gallium and solid copper. 
30 refs, 


Untersuchungen zur oberen Streckgrenze an Einkristallen 
aus Zink und Alpha-Messing, M.EVERS. Zeit fuer Metall- 
kunde v 50 n 11 Nov 1959 p 638-49. Investigations concerning 
upper yield point of single crystals of zine (containing nitro- 
gen) and of alpha brass; yield point determinations are used 
to interpret strain aging behavior; results indicate precipita- 
tion of zine nitride in zine, and reordering of zinc atoms 
near dislocations in a-brass. 36 refs. 


Utilisation d’un dispositif de bombardement ionique a fais- 
ceau dirigé pour l’etude des métaux, M.AZAM. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 1 Jan 1960 P 
41-8. Use of focused ionizing beam bombardment device in 
study of metals; description of design and operation of device ; 
suggested applications in metallography include: reducing 
thickness of carbon replicas, cleaning of diaphragms of elec- 
tron microscopes or metallographic specimens, removing oxide 
films, ete. 


Vad ar en dislokation? F. De KAZINCZY. Jernkontorets 
Annaler v 144 n 8 1960 p 258-75. Simple introduction to 
dislocation theory; description of various types of dislocations, 
their stress field and energy, dislocation interactions, and 
examples of simple dislocation structures. 


Work Hardening of Metals, L.M.CLAREBROUGH, M.E. 
HARGREAVES. Progress in Metal Physies n 8 1959 Pergamon 
Press, London, p 1-103. Review of most recent theoretical 
and experimental work, concentrated on study of mechanism 
of deformation for simple annealed _ structures ; approach 
involves detailed investigation of stress-strain curves of single 
crystals, correlated to observations by optical, electron optical, 
and X-ray techniques; emphasis is on fee metals, but hep 
metals are briefly discussed; reference to dislocation theory 
not included for reasons of brevity. 174 refs. 


X-Ray and Neutron Scattering from Electrons in Crystalline 
Field and Determination of Outer Electron Configurations 
in Iron and Nickel, R.J.WEISS, A.J.FREEMAN. Physics & 
Chem of Solids v 10 n 2-3 July 1959 p 147-61. Effect of non- 
spherical charge distributions on X-ray and neutron scatter- 
ing factors calculated for d- and f-electrons in cubic, tetrahe- 
dral, and hexagonal crystalline fields; theory indicates that 
large deviations from usual spherically symmetric approxi- 
mation should be expected, especially from electrons in 
hexagonal environment. 


X-Ray Measurement of Twin Faulting in Face-Centred Cubic 
Metals, B.E.WARREN. Australian J Physics v 18 n 2A July 
1960 p 384-90. Method is developed for determining twin 
fault probability in fee metals which combines tails of (111) 
and (200) reflections; result is more nearly independent of 
overlapping of tails and choice of peak origin than that 
obtained from previous methods. 


X-Ray Reflection Micrographic Method for Measuring 
Subgrain Boundary Angle, R.J.TOWNER, J.A.BERGER. Met 
Soe of AIME—Trans v 218 n 2 Apr 1960 p 339-42. Method for 
determining disorientation between subgrains that share 
common tilt or twist boundary from measurements on X-ray 
micrographs is described; method may be applied to sub- 
grains of almost any orientation having boundary angles in 
range from about 1 min to 1° of arc. 


X-Ray Studies of Deformed Metals, B.E.WARREN. Prog- 
ress in Metal Physics n 8 1959, Pergamon Press, London, p 
147-202. Review consolidates extensive development of theo- 
retical and experimental work performed over past 5 yr; new 
approach emphasizes importance of second order features as 
precise peak shape, peak displacements, and asymmetries in 
diffraction patterns, unnoticed in previous concentration on 
peak breadth only; strain in small coherent domains produced 
by cold work, and production and effect of faulting in fec, hep, 
and bee metals produced by cold work is discussed. 43 refs. 


Zum Aufbau der Systeme Kobalt-Germanium, Rhodium- 
Silizium sowie einiger verwandter Legierungen, S.BHAN, 
K.SCHUBERT. Zeit fuer Metallkunde v 51 n 6 June 1960 
p 327-39. Struetures in cobalt germanium, rhodium silicon, 
and some related alloys (Ir-Si, Ir-Ge, Pt-Ga, Pt-Ge, and 
Au-In); investigation by microscopic and X-ray methods on 
powder and single crystal specimens, of phases quasihomol- 


hs last to phases in brass alloy systems; discussion of results. 
21 refs. 


Zur Bestimmung von Deformationsstapelfehlern in kubisch- 
flaechenzentrierten Metallen mit Roentgenstrahlen, M.WIL- 
KENS. Zeit fuer Physik v 158 n 4 1960 p 483-500. Determina- 
tion of deformation stacking faults in fee metals with X- 
rays; spacing statistic of faults, rather than position statistic 
of atomic layers is used to deseribe state of disorder; some 
relations are given which can yield qualitative or quantitative 


statements about distribution of faults, depending on required 
accuracy. 


Zur Darstellung von Fasertexturen in reziproker Polfigur, 
H.J.BUNGE. Zeit fuer Metallkunde v 51 n 9 Sept 1960 p 
535-6. Description of fibrous textures by reciprocal pole 
figures; discussion of principle of method for determining 
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density of crystallographic orientations; as example, distribu- 
tion density of fiber axes of aluminum wire is shown in 
stereographic projection. 


Zur Interpretation elektronenmikroskopischer Kontraste bei 
der Durchstrahlung duenner Kristalle, HLALEXANDER. Zeit 
fuer Metallkunde v 51 n 4 Apr 1960 p 202-9. Interpretation 
of contrasts on transmission electron micrographs of thin 
crystals ; review of dynamic and kinematic theories of diffrac- 
tion ; application of latter to micrographs from literature to 
illustrate possibility of observing stacking faults and different 
types of dislocations. 


Zur Struktur des OsGe, G.WEITZ, L.BORN, E.HELLNER. 
Zeit fuer Metallkunde vy 51 n 4 Apr 1960 p 238-43. Structure 
of OsGez ; detailed description of methods of determination 
(X-ray investigation of single crystals, computation by 
computer of Patterson and Fourier projections and sections, 
etc) ; discussion of results. 


Zur Wellenlaengenabhaengigkeit der Eigenspannungsbestim- 
mung mit Roentgenstrahlen, E.MACHERAUCH, P.MUELLER. 
Zeit fuer Metallkunde v 51 n 9 Sept 1960 p 514-22. De- 
pendence of X-ray determinations of internal stresses on wave 
length of radiation employed; discussion of factors responsible 
for this dependence; measurements with Cr-, Co-, and Cu- 
radiation on polycrystalline Al-Cu alloy (wave length depend- 
ent) and high purity Al (independent), both uniaxially stressed 
in tension; both had residual compressive stresses at surface; 
explanation. 36 refs. 


See also Iron and Steel Metallography 
—Specimen Preparation; Microscopic Examination—Specimen 
Preparation; Polishing. 

Cathodic Etching in Penning Cold Cathode Discharge, 
P.T.STROUD. Vacuum v 9 n 5-6 Nov 1959-Jan 1960 p 269-73. 
Method wherein one of twin cathodes is specimen to be etched 
while other is aluminum; cathodes are water cooled so that 
metals of either low melting point or low sputtering rate will 
not overheat during etching; Penning system is used because 
glow discharge can be maintained at sufficiently low pressure 
for most sputtered atoms to escape from specimen surface 
and not be returned by collision with gas molecules; photo- 
micrographs of metals etched. 


Diamond Abrasive Eases Metallographer’s Task. Steel v 
146 n 6 Feb 8 1960 p 80-1. Pitman-Dunn Laboratories, 
Frankford Arsenal has developed method for controlling 
size of diamond powders which enable production of metal- 
lographic specimens that retain their nonmetallic inclusions 
and possess superior flatness (no edge rounding); polishing 
technique permits true picture of complex structures to be 
obtained; photomicrographs. 


Grinder for Sectioning Solid Diffusion Specimens, H.W. 
SCHAMP, Jr., D.A.OAKES, N.M.REED. Rev Sci Instruments 
v 30 n 11 Nov 1959 p 1028-31. Grinder for sectioning speci- 
mens in which average diffusion distance is very few microns; 
sections parallel to within 10-5 radian and with thickness to 
order of few hundredths of micron can be removed with device, 
lower limit on thickness of slice being about lu; instrument, 
which is essentially adjustable precision jig, was built pri- 
marily for sectioning alkali halides, though it can be adapted 
to other materials. 


Métallographie non-destructive des mdateriaux légers et 
ultra-légers etc, P.A.JACQUET. Revue de l’Aluminium v 37 
n 277, 278, 279 June 1960 p 713-21, July-Aug p 835-42, Sept 
p 977-87. Nondestructive metallography of light and ultra- 
light materials (Al, Mg, Be and their alloys); electrolytic 
plug (‘“‘Ellopol’? process) performs, on small specimens as 
well as on every accessible area of part, polishing and anodic 
processes required in optical and electronic metallography ; 
process is most suitable for production line checks and for 
finished articles; examples of results obtained with light and 
ultra-light materials for aircraft and nuclear industries. 31 
refs. 

Neuartige zerstoerungsfreie elektrolytische Polierverfahren 
und Abdrucktechniken auf Metalloberflaechen, P.A.JACQUET. 
Metalloberflaeche vy 14 n 5, 6 May 1960 p 132-6, June p 161-70. 
Modern nondestructive electrolytic methods of polishing and 
making replicas of metal surfaces; summary based on litera- 
ture. May: Polishing with ‘“Ellopol’” apparatus; replica 
methods. June: Application; numerous micrographs. 40 refs. 

Untersuchungen ueber die Eindringtiefe der Verformung 
bei der Herstellung metallographischer Schliffe, F.LIHL, H. 
MAYER. Zeit fuer Metallkunde v 51 n 3 Mar 1960 p 186-90. 
Investigation concerning depth of penetration of deformation 
caused in preparing metallographic specimens; from measure- 
ments on mild steel and copper it is concluded that wet. grind- 
ing results in deeper deformation zone than dry grinding ; 
deformed surface layer still present on alumina-polished speci- 
mens is removed by electrolytic polishing. 

Zur Oberflaeche nach der metallographischen Politur mit 
Diamantpaste, H.KLEMM. Werkstoffe u Korrosion v 11 n 8 
Aug 1960 p 474-8. Surface condition after metallographic 
polishing with diamond paste; investigation, by several polish- 
ing techniques, of Beilby layer on iron (0.06% C) polished by 
different methods; surface polished with (0.25 micron) dia- 
mond paste is rated intermediate between one obtained with 
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ordinary alumina on rotating disk and one obtained with 
very finest alumina and hand polishing on soft cloth. 


Whiskers. See also Graphite; Nickel Metallography. 


Growth of Silver Sulphide Whiskers, J.DROTT. Acta Metal- 
lurgica v 8 n 1 Jan 1960 p 19-22. Study shows that filaments 
are B-silver sulphide and grow from tip; elastic strain on 
curved whisker was found to be about 1.3%; many of 
whiskers display offset portions and branches; kinks often 
sprout small irregular whiskers; interruption of sulphidation 
reaction seems to influence morphology of whiskers on further 
sulphidation; it is suggested that whiskers grow on mounds 
having much less perfect structure than whiskers themselves. 


Techniques for Handling Metallic Whiskers, E.L.FONTA- 
NELLA, R.W.DeBLOIS. Rev Sci Instruments v 30 n 11 
Nov 1959 p 982-3. Methods for selection, removal, and prepara- 
tion of iron and copper whiskers for experimental use; tech- 
niques minimizing damage. 

METALLURGICAL COKE. See Coke—Metallurgical. 
METALLURGICAL FURNACES. See Furnaces, Metallurgical 
METALLURGY 


See also Aluminum Metallurgy; Chromium Metallurgy; Co- 
balt Metallurgy; Copper Metallurgy; Crucibles; Ferroalloys; 
Foundry Practice; Furnaces, Melting; Furnaces, Metallurgical ; 
Gallium; Germanium; Gold and Alloys; Iron and Steel 
Metallurgy; Lead Metallurgy; Magnesium Metallurgy; Man- 
ganese Metallurgy; Metals Melting; Molybdenum and Alloys; 
Nickel Metallurgy ; Nuclear Reactors—Fuels; Nuclear Reactors 
—Materials; Plutonium; Powder Metallurgy; Radioactive Ma- 
terials—Tyracers ; Rare Earths; Silver Metallurgy; Slag; Tan- 
talum; Tin and Alloys; Titanium Metallurgy; Tungsten 
Metallurgy ; Uranium Metallurgy; Vanadium and Alloys; Weld- 
ing; Welds—Metallurgy; X-Ray Analysis; Zine Metallurgy; 
Zirconium Metallurgy ; also all subject headings beginning with 
Metal and Metals. 


Application de l’équation de Vénergie libre de Gibbs aux 
gaz dans les systémes binaires et 4 multicomposants, N.A. 
GOKCEN. Mémoires Scientifiques de la Revue de Métallurgie 
v 57 n 4 Apr 1960 p 261-4. Application of Gibbs’ free-energy 
equation to gases in binary and multicomponent systems; 
derivation of simple equation relating activity coefficients in 
multicomponent systems; verification by application to data 
in literature on gas solubility in binary systems (hydrogen 
in Fe-Si, and nitrogen in Fe-Ni system); applicability of 
equation. 20 refs. 

Attack of Solid Alloys by Liquid Metals and Salt Melts, J.D. 
HARRISON, C.WAGNER. Acta Metallurgica v 7 n 11 Nov 
1959 p 1722-35. Rapidly advancing liquid penetrations have 
been observed in solid Cu-Ni alloys involving 18-27 at. % Cu 
immersed in liquid Ag at 1000 C with preferential dissolution 
of Cu, in solid Au-Cu alloys involving 67 and 74 at. % Au 
immersed in liquid Bi at 400 C with preferential dissolution 
of Au, and in solid Ag-Au alloys involving 12 at. % Au from 
which Ag was dissolved anodically in molten AgCl at 800 C; 
in contrast, plane solid-liquid interface found when Cu-Ni 
alloys were immersed in liquid Bi at 800 C. 35 refs. 

Commentary on Metallurgy—87th Henry Marion Howe 
Memorial Lecture, R.F.MEHL. Met Soe of AIME—Trans v 
218 n 3 June 1960 p 386-95. Science and engineering in 
metallurgical field, with examination of physical, extractive, 
and engineering metallurgy; industrial research and develop- 
ment; importance of University in development of science and 
engineering; role of fashion in research; adult education; 
societies and publications. 

Considerazioni sulla applicazione dei procedimenti_ elet- 
trolitici nella metallurgia del titanio e dello zirconio, M.SOCCI. 
Metallurgia Italiana v 52 n 8 Aug 1960 p 547-50. Application 
of electrolytic processes to titanium and zirconium metallurgy ; 
comparison of thermic methods for Ti and Zr production with 
electrolytic methods, not yet in commercial use. 


Deformatsiya ploskogo obraztsa tverdogo tela pri fazovom 
perekhode, A.M.KOSEVICH, L.V.TANATAROV. Fizika Metal- 
lov i Metallovedenie vy 8 n 2 Aug 1959 p 255-67. Physical 
density deformation of plane specimen of solid body at phase 
transition; formalism of phase transition between two solid 
states as in case of allotropy; calculation of deformation. 


Growth of Precipitates, RGBAKER, D.G.BRANDON, J. 
NUTTING. Philosophical Mag v 4 n 48 Dec 1959 p 1339-45. 
Discussion of possible mechanisms by which growing precipi- 
tate loses continuity with its matrix because of differential 
strain energy; precipitation in fee matrix is considered. 


Notes on Some Modern Distillation Processes, C.C. DOWNIE. 
Min J v 255 n 6522 Aug 19 1960 p 204-5. Oil fired individual 
distillation retort; process of zincing, electric vacuum distilla- 
tion furnaces, molybdenum distillation, and recovery of cad- 
mium. 


Primenenie ekstragirovaniya v neorganicheskom analize, 
A.K.BABKO, F.G ZHAROVSKII. Zavodskaya Laboratoriya v 
25 n 1 1959 p 42-52; see also English translation in Indus 
Laboratory v 25 n 1 Jan 1959 p 89-52. Use of extraction in 
inorganic analysis; review of extraction process and factors 
governing its uses in metallurgy. 166 refs. 
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Progress in Metal Physics, edited by B.CHALMERS, R. 
KING. n 8 1959, Pergamon Press, London, 330 p, £ 4.10.0. 
Metal physics is defined as area of union between physies and 
metallurgy, thereby constituting new and specific branch of 
science: five selected reviews which represent different ap- 
proaches to study and analysis of fundamental erystallographic 
states and behavior of metals comprise contents of this volume ; 
topics covered include work hardening, grain boundaries, 
X-ray studies of deformed metal, substructures in pure crys- 
tals, and defects in pure metals. 

Toward New Science of Metallurgy, E.E.UNDERWOOD. 
Battelle Tech Rev v 8 n 11 Nov 1959 p 3-8. Advancement of 
metallurgical science requires making quantitative, that which 
has previously been qualitative; quantitative techniques enable 
values of grain size, volume per cent of alloy constituent, and 
particle spacing to be expressed in numbers; review of basic 
equations of quantitative metallography shows accuracy and 
speed of methods, and advantage in determination of optimum 
properties of alloys. 

Accounting. Metallurgical Accounting and Control, M.L FITZ- 
GERALD. Instn Min & Met—Trans v 69 pt 1 1959-60 Oct 
1959 p 19-42, table, (discussion) pt 4, 7 Jan 1960 p 175-84, 
Apr p 408-14. In retrospective system theoretical recovery 
is assumed to be correct and plant intake is calculated from 
production; check in/check out system is considered preferable 
and can be operated with little additional cost; limitations 
of various weighing, measuring and sampling methods and 
ranges of error. 

Education. See also Engineering Education—Soviet Union. 

Die Ausbildung von Metallurgie-Ingenieuren an den Hoch- 
schulen der Vereinigten Staaten, J.T.NORTON. Berg- u Huet- 
tenmaennische Monatshefte v 104 n 10-11 Oct-Nov 1959 p 
219-22. Education of metallurgical engineers in schools of 
higher education in United States; example of curriculum in 
metallurgy and samples of elective programs. 

Statistics on Metallurgical Education, W.O.PHILBROOK. 
Metal Progress v 76 n 6 Dee 1959 p 125-6. 683 Bachelor’s, 
185 Master’s and 70 Doctor’s degrees awarded for school year 
1957-58; figures represent increase over preceding year of 
14.4% for first degrees, but only 5% gain for Master’s and 
decrease of 16% in Doctorate degrees; information on schools 
of metallurgy. 

Terminal B. S. Program in Metallurgy. J of Metals v 12 
n 5 May 1960 p 889-91. Industrial Viewpoint, W.R.HUB- 
BARD, Jr, 389-90; Educator’s Viewpoint, J.E.DORN, 390-1. 

Training Metallurgists in U.S.S.R., I.G.SLATER. Metal 
Progress v 77 n 1 Jan 1960 p 123-7, 193-4, 198. Report on 
Russian visit by Head, Department of Metallurgy, College of 
Advanced Technology, Birmingham, England; organization of 
higher educational system; specialization in general metal- 
lurgy; research work in institutions; student body well con- 
ditioned to hard work with limited distraction; faculties are 
of highest caliber, with pay up to ten times that of mechanic; 
high degree of specialization and closest ties between teaching, 
research and industry noted. 


Evaporation. See Metallurgy—Vacuum Applications. 
Explosive. See Metals and Alloys—Explosives Applications. 


Fiber. Fiber Metallurgy, R.H.READ. Matls in Design Eng v 
50 n 7 Dee 1959 p 104-6; see also Metal Treatment & Drop 
Forging v 27 n 178 July 1960 p 291-8. Production of “‘green’’ 
metal fiber forms; properties; new material shows promise 
for filtration, sound absorption, vibration damping and 
reinforcing ; reference made to first report on subject indexed 
in Engineering Index 1955 p 611. 


How Fibers Are Spun From Metal Melts. Steel vy 146 n 2 
Jan 11 1960 p 74-6; see also Engrs’ Digest v 21 n 2 Feb 
1960 p 96-7. Patent literature discloses that methods similar 
to those used for production of textile fibers have been devel- 
oped; short or long fibers of flat or round cross section can 
be made; molten metal is forced through opening under con- 
trolled pressure in continuous stream; methods of solidification 
and cooling determine shape of filament cross section ; sketches. 


Metallic Fibers, J.F.C.MORDEN. Metal Industry v 96 n 25 
June 17 1960 p 495-9. Review covers fiber manufacture, surface 
condition, size of fibers, fabrication techniques, fiber metal 
materials, permeability, and applications. 


New Opportunities for Metal Working? Steel vy 145 n 6 Aug 
10 1959 p 126-8. New metalworking process developed at 
Armour Research Foundation; fibers of material felted as in 
papermaking and sintered as in powder metallurgy to form 
welded bond at each point of contact; new class of porous 
products possible which combine permeability and high 
strength; any metal or alloy may be used separately, or as 
framework to reinforce plastics or ceramics; applicable to 
reinforced elastomers, self-lubricating porous bearings, aero- 
dynamic transpiration cooling: friction materials ete. ” 


History. See Iron and Steel Metallurgy— History. 
Literature. See Literature—Searching. 
Physical Chemistry. See also Metallurgy—Research; Metals 


and Alloys—Molten; Metals and Alloys i 
Allo; ; f ys—Specifie Heat ; 2 
toasting; Slag; Superconductivity. : adeeb st 


METALLURGY— Continued 


Caleulation of Cohesive Energy of Metallic Iron, F.STERN. 
Phys Rev v 116 n 6 Dec 15 1959 p 1399-1417. Tron cohesive 
energy is calculated for bee structure in (nonmagnetic) singlet 
spin state at 0 K; each cell of crystal is assumed neutral ; 
newly modified tightbinding wave functions are used; cohesive 
energy is 0.43+ 0.2 ry per atom. 

Die Mischungswaermen in den binaeren fluessigen Systemen 
des Zinks und Kadmiums mit Indium und Thallium, F-E. 
WITTIG, E.MUELLER. Zeit fuer Metallkunde v 51 on 4 
Apr 1960 p 226-38. Heats of mixing in binary liquid systems 
of zine and cadmium with indium and thallium (Part XI of 
Energetics of metallic systems); theories connecting location 
of metals in Periodic Table with behavior of heats of mixing 
of B-metals are confirmed by high temperature calorimeter 
measurements on Zn-In alloys at 460 C, Zn-Tl alloys at 500 
CG, and Cd-In and Cd-T] alloys at 350 C; interpretation of 
results. 29 refs. 

Forms of Relative Partial Molar Thermodynamic Functions 
in Solid Binary and Ternary Systems, F.H.M.VIDEIRA, B.B. 
ARGENT. Inst Metals—J v 88 pt 8 Apr 1960 p 379-80. Changes 
in relative partial molar thermodynamic functions on crossing 
phase boundaries in binary and ternary systems are derived ; 
it is suggested that analysis may be of value in checking 
doubtful experimental data. 

Heats of Formation of Solid Nickel-Copper and Nickel- 
Gold Alloys, R.A.ORIANI, W.K.MURPHY. Acta Metallurgica 
vy 8n1 Jan 1960 p 23-5. Enthalpies of formation at 640 of 
solid Ni-Cu and Ni-Au alloys measured as function of composi- 
tion by means of differential solution calorimeter; both sys- 
tems are characterized by positive heats of formation; con- 
centration variations of partial molar heats of solution of Cu 
and Ni in liquid Sn at 640 © explored; it is shown that Cu 
in Sn does not satisfy requirements of quasi chemical theory, 
whereas Ni in Sn does so. 

Le procédé Gazal, P.ZEHRINGER Revue Il’Air Liquide 
v 8 n 28 1960 p 2-10. Gazal process (see Engineering Index 
1959 p 1344); process is useful for solving various problems 
of purification in manufacture of steels and nonferrous al- 
loys; it has been successfully applied by two French companies 
for desulphurization of melts and degassing of copper alloys, 
in particular high strength brass and aluminum bronze. 

Meritve energetskih sprememb pri tvorbi zmesnih krista- 
lov, A.PODGORNIK, R.BHARGAVA. Rudarsko-Metalurski 
Zbornik n 1 1960 p 1-28. Measurements of energy changes 
during formation of solid solutions; isothermic calorimeter 
using differential method to determine heat effects in formation 
of solid solutions e.g. solid solution in tin-bismuth system. 
English summary. 


O kinetike reaktsionnoi diffuzii v sistemakh s_ neskol’kimi 
promezhutochnymi fazami, V.I.ARKHAROV. Fizika Metallov 
i Metallovedenie v 8 n 2 Aug 1959 p 198-204. Kinetics of 
diffusion reaction in systems with some intermediate phases ; 
Pt 1. Microscopie calculation of binary system; formalism 
of binary chemical reaction assuming existence of intermediate 
layers of “cinder’’ with boundary interaction of diffusion. 


Orbital Theory in Transition Metals, W.R.TROST. Canada. 
Dept Mines & Tech Surveys—Mines Branch—Research Report 
n R42 Aug 20 1958 77 p. Orbital constructions and electron 
populations are worked out for bands in transition metals; 
it is possible to predict lattice elected by elements; manganese 
and iron are exceptions; numerical values for electron popula- 
tions in several s, p, d and hybrid bands, including their 
bonding, antibonding and nonbonding levels, are obtained; 
chemical reactions, in which binary compounds are formed, 
appear from specified interorbital reactions. 


Physical Chemistry of Pyrometallurgical Processes. Part 
2. Interaction of Liquids with Gases and Solid Phases, O.A. 
ESIN, P.V.GEL’D. US Atomic Energy Commission—Tech 
Information | Service—AKC-tr-3439 676 yp, (Available from 
OTS, Washington, DC $6.75). Progress of Soviet scientists 
concerning processes of slag and molten metal interaction; 
investigation of equilibrium and kinetics of liquid phases in 
ferrous metallurgy include crystallization and fusion, structure 
of molten metals and slags, structure of glasses as super- 
cooled liquids, and impurity removal. Translation from Rus- 
sian. 


Solubility of Hydrogen and Nitrogen in Liquid Alloys of 
Iron, Nickel, and Cobalt, T.BUSCH, R.A.DODD. Met Soc 
of AIME—Trans v 218 n 3 June 1960 p 488-90. Solubility 
of hydrogen in pure Fe and pure Ni, of nitrogen in pure Fe 
and in Fe-Ni alloys agrees well with earlier data; nitrogen 
is insoluble in pure Ni and Co; solubility of hydrogen in 
Fe-Ni alloys Jnereases non-linearly with increase in nickel 
content, but in Ni-Co and Fe-Co alloys reach minimum at 
75 and 50 at. %, respectively : solubility of nitrogen in Fe-Co 
alloys decreases approximately linearly with increase in cobalt 
content; nitrogen is insoluble in Ni-Co alloys. 


‘Thermodynamic Study of Dilute Solutions of i 
Liquid Tron, Cobalt, and Nickel, and Binary Stas Beene 
These Metals, C.B.ALCOCK, L.L.CHENG. Iron & Steel Inst 

J v 195 pt 2 June 1960 p 169-73. Small beads of pure 
metals and alloys were brought to equilibrium with gas 
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mixtures of H2/H2S of controlled ratio; sulphur content of 
beads ‘was analyzed by oxygen combustion method; results 
in alloy studies for variation of activity coefficient of sulphur 
across whole composition range of binary alloys are dis- 
cussed in terms of simple theory, and are compared with 
those for other dilute solutes in these alloys. 


‘Thermodynamics of Formation of Copper-Magnesium and 
Nickel-Magnesium Compounds from Vapor Pressure Measure- 
ments, J.F.SMITH, J.L.CHRISTIAN. Acta Metallurgica v 8 
n 4 Apr 1960 p 249-55. Magnesium vapor pressures over 
Cu-Mg and Ni-Mg alloys were measured by Knudsen effusion 
method at 400-1100 K; free energies, enthalpies and entropies 
of formation of MgeCu, MgCuw, MgeNi and MgNie were 
computed from vapor pressure data; results indicate that 
bond strengths in Ni-Mg compounds are appreciably greater 
than in corresponding CuMg compounds. 


Ueber das Verhalten von SnOz bei hohen Temperaturen und 
ueber einige Systeme mit SnOs, A.DIETZEL, W.POCH. Radex 
Rundschau n 1 Jan 1960 p 52-61. High temperature behavior 
of tin oxide and SnOz systems examined; use of SnOz as 
refractory material is limited because of strong evaporation; 
sublimation of SnOz; solid solutions of SnOz; sintering be- 
havior and estimating hypothetical melting point of SnOz2; 
sintering of SnO2 with addition of other oxides; conductivity 
measurements on SnO2+NiO; SnOz—CaO system; SnO2— 
TiO2z—CaO ternary system. 35 refs. 


Uses of Radioactive Isotopes in Metallurgy. Symposium 34 
—I.V.Stalin Steel Inst—Moscow, 1955. US Atomic Energy 
Commission—Tech Information Service—AEKC-tr-3100, Pt 1 
270 p, Pt 2 56 p, (Available from OTS, Washington, DC, Pt 
1 $4.00, Pt 2 $1.75). Pt 1: Temperature Determination of 
Beginning of Deoxidation Reaction with Carbon, V.P.ELUTIN, 
U.A.PAVLOV, R.F.MERKULOVA, 1-5; Examination of Steel 
Heterogeneity in Carbon Content after High-Frequency Hard- 
ening, I.N.KIDIN, S.N.KRUKOV, E.K.ZAKHAROV, 6-17: 
Study of Thermodynamic Properties of Components of Iron- 
Sulphur and lIvron-Silicon Systems in Liquid State, A.A. 
GRANOVSKAYA, A.P.LUBIMOV, 18-39; Measurement of 
Thermodynamic Activity of Sulphur Dissolved in Iron, V.K. 
ZHURAVLEV, A.A.ZHUKHOVITSKII, 40-2; Investigation of 
Thermodynamic Properties of Components of Iron-Chromium 
System in Liquid State, A.P.LUBIMOV, A.A GRANOV- 
SKAYA, 43-8; Exchange and Distribution of Iron between Slag 
and Metal Phases in Steel-Making Process, E.V.CHELISH- 
CHEV, A.F.VISHDAREV, 49-64; Elimination of Sulphur into 
Gas Phase in Oxygen Blowing of Metal, S.SHIMON, E.V. 
ABROSIMOV, K.G.TRUBIN, 65-96; Wolfram Distribution 
between Metal, Slag and Gas Phase in Basic Process Steel 
Smelting, K.G.TRUBIN, E.V.ABROSIMOV, I.I.ANSHELES, 
97-108; Effects of Ladle and Runner Lining on Contamination 
of Ball-Bearing Steel with Inclusions, A.M.SAMARIN, E.S. 
KALINNIKOV, 109-47; Effects of Teeming Conditions on 
Quality of Tube Steel, G.I.EZHOV, E.V.ABROSIMOV, I.I. 
ANSHELES, K.G.TRUBIN, 148-61; Quality of Large Rim- 
ming-Steel Ingots, V.F.KRAVCHENKO, E.V.ABROSIMOV, 
K.G.TRUBIN, 162-83; Homogeneity Evaluation of Mechanical 
Mixtures of Metallic Powders, V.P.ELUTIN, A.K.NATASON, 
184-92; Reflection of Beta-Radiation and Analysis of Metal, 
N.A.BOGDANOV, V.L.REITBLAT, V.G.FUNKE, A.A.ZHUK- 
HOVITZKY, 193-218; Determination of Phosphorus in Ferro- 
Niobium, A.M.DYMOV, R.S.MOLCHANOVA, 219-32; Investi- 
gation of Passivity of Iron in Solutions of Oxidants, E.N. 
MIROLUBOV, N.P.ZHUK, N.D.TOMASHOV, 233-41; Deter- 
mination of Phosphorus in Ferro-Titanium, A.M.DYMOV, 
R.S.MOLCHANOVA, 242-52; Application of Fe Isotope for 
Investigation of Mechanism of Iron Oxidation, B.V.LIN- 
CHEVSKY, N.P.ZHUK, 253-8; Investigation of Velocity of 
Gas Movement through Layer of Lump Materials in Blast 
Furnace, V.A.KRIVONOSOV, 259-70. Pt 2: Self-diffusion 
and Diffusion in Binary Solid Solutions, A.A.ZHUKHOVIT- 
SKII, S.N.DRYUKOV, M.E.KANITSKAYA, 1-22; Influence of 
Constitution of Alloy on Interatomie Bonds in Aluminum- 
Silver System, B.N.FINKEL’SHTEIN, Ya.].YAMSHCHIKOVA, 
23-30; On Measurement of Diffusion Coefficients, A.A.ZHU- 
KHOVITSKII, S.R.KRYUKOV, V.A.GOEDAKYAN, 31-40; Re- 
action of Molten Titanium with Graphite, V.P.ELYUTIN, 
M.A.MAURAKH, Yu.A.PAVLOV, 41-6; Kinetics of Oxidation 
of Iron in Sulphide Melt, S.LSHAROV, 47-51; On Measure- 
ment of Small Diffusion Coefficients, A.A.ZHUKHOVITSKII, 
V.A.GOEDAKYAN, 52-6. (Translation from Russian). 


Powder. See Powder Metallurgy. 

Research. See also Foundry Practice—Research; Iron and 
Steel Research; Metals Testing; Radioactive Materials — 
Tracers. 


Applications of Radioisotopes in Metallurgical Research, 
H.L.GIBBS, C.H.SCHACK, J.B.CLEMMER. US Bur Mines— 
Report Investigations n 5689 1960 12 p. Application of radio- 
isotopes and radioactivity techniques in extractive metallurgy ; 
licensing and safety requirements, general description of 
laboratory and methods used, definition of nature and scope 
of research program; typical application of radioisotopes ; 
planned research with radioisotopes. 


METALLURGY—Continued 


Applications of Small Electronic Digital Computer to 
Pyrometallurgical Research, R.J.LEARY, R.W.SMITH, Jr, 
B.J.MITCHEL. US Bur Mines—Information Cir n 7959 1960 
26 p, 1 chart; see also abstract in Min J v 255 n 6521 Aug 
12 1960 p 176-7. Computer has been found to be economical 
for solving both simple problems that occur repeatedly and 
those involving complex or iterative calculations; each of 
ate oar of problems and their respective solutions are 
escribed. 


Developments in Research Techniques Used in Physical 
Metallurgy in United Kingdom, G.A.GEACH. Jernkontorets 
Annaler v 143 n 12 1959 p 789-809; see also abstract in Metal 
Treatment & Drop Forging v 27 n 173 Feb 1960 p 67-70. 
Rosenberg’s cryostat for work at liquid helium temperature; 
Andrade’s method for study of creep under constant shear 
stress; hardness testing at high temperature; direct observa- 
tion of dislocations; X-ray microanalysis; are furnaces for 
high temperatures; heating by electron bombardment. (In 
English). 

Max-Planck-Institut fuer Metallforschung, Stuttgart, Ger- 
many, W.KOSTER. J of Metals v 12 n 9 Sept 1960 p 694-5. 
Activities of Stuttgart Institute for Metallurgical Research in 
fields of structural studies, metal physics, magnetic properties 
and plasticity. 

Metallurgy in Navy—Navy’s R&D Program, J.J.HARWOOD. 
J of Metals v 12 n 8 Aug 1960 p 606-10. Summary of major 
research and development programs in metals and ceramics 
covers following subjects; structural materials; materials 
for 650-1500 F, and 1500-2000 F; super high temperature ma- 
terials; corrosion and environmental resistance; fabrication 
and processing; energy conversion, transmission and storage; 
nuclear propulsion systems; basic research. 


National Engineering Laboratory. Metallurgia v 62 n 369 
July 1960 p 29-35. Research on materials and their fabrication 
reported; ferrous and nonferrous metal forming and cutting 
processes investigated to determine nature and relative im- 
portance of factors which govern plastic deformation ; 
fatigue of metals studied, with results presented on growth 
of fatigue cracks, effect of fretting on fatigue strength, 
fatigue testing of large components and high temperature 
fatigue; creep behavior of engineering materials. 


Soviet Union. Vklad otraslevykh institutov Urala v_ razvitie 
tsvetnoi metallurgii, V.A.USTALOV. Tsvetnye Metally v 32 
n 4 Apr 1959 p 1-4. Contribution of specialized research 
institutes of Ural region to development of nonferrous metal- 
lurgy; list of investigations performed by metallurgical insti- 
tutes for metallurgical industry of region. 


Ultrasonic Applications. Ricerche sulla fisica dei solidi con 
tecniche ultrasonore, P.G.BORDONI, I.BARDUCCI, M. 
NUOVO. Metallurgia Italiana v 51 n 11 Nov 1959 p 525-6. 
Study of physics of solids by means of ultrasonic techniques ; 
report of investigations conducted at National Institute of 
Ultrasonics in Rome; five groups of studies concern: depend- 
ence of elastic and inelastic parameters on temperature and 
frequency, metal alloys, effect of impurities, effect of magnetic 
fields, and porous metals. 42 refs. 


Vacuum Applications. See also Furnaces, Electric—Vacuum ; 
Metallizing—Vacuum; Metals Melting; Metals Refining. 


High Temperature Vacuum Equipment for Treatment of 
Reactive and Refractory Metals, A.L.FJELD, Jr, V.A.PECK- 
HAM, Jr. ASTM—Bul n 244 Feb 1960 p 34-9. Equipment de- 
sign considerations for treatment of Ti, Zr, Cb, Ta, Mo and 
W in high vacuum environment; new designs for vacuum 
hot hardness tester, vacuum quenching furnace, and vacuum 
tension test furnace, for operation to 3000, 4000, and 3000 F 
respectively; design features of operable inert atmosphere 
rolling mill for processing refractory metals without con- 
tamination at temperatures to 3500 F; diagrams. 


Kinetics of Vacuum Induction Refining-Theory, E.S.MACH- 
LIN. Met Soe of AIME—Trans v 218 n 2 Apr 1960 p 314-26. 
Kineties of vacuum distillation, vacuum melt surface reactions, 
crucible melt surface reactions and boiling are analytically 
investigated; no disagreement with experiment is obtained 
upon applying rigid flow model to describe behavior of melt 
in vicinity of reaction surfaces; measurable parameters rather 
than adjustable parameter, stagnant layer thickness, are 
emphasized ; rigid flow theory is capable of quantitative evalu- 
ation and experiments to achieve this evaluation are suggested. 


Low Pressure Metallurgy, A.S.DARLING. Metallurgia v 
60 n 360, 861, 362 Oct 1959 p 137-43, Nov p 193-9, Dee p 
263-7. General survey presented. Oct: Historical aspects of 
low pressure metallurgy. Nov: Cathodic sputtering and 
vacuum evaporation. Dec: Industrial vacuum melting. 128 
refs. 


Reactive Metal Melting Furnace Eliminates Water Cooling 
Hazard. Min & Chem Eng Rev v 52 n 12 Sept 1960 p 74-5. 
New concept in vacuum arc, skull melting may bring down 
cost of processing highly reactive metals and _ eliminate 
hazardous condition; it combines rapid melting cycle with 
heavy skull and crucible to handle heat transferred during 
melting; costly and complicated cooling systems are not 
needed; there is no danger of water reactive metal explosions. 
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METALLURGY—Vacuum Applications—Continued 
Theory and Practice of Vacuum Melting, O.WINKLER. 


METALS, RARE AND MINOR—Continued 
to Oct 1958 includes metallographic, and oxidation and 


Metallurgical Reviews v 5 n 17 1960 p 1-117, 8 plates. Review | 


covers only those processes in which charge is solid and, in 
particular, those methods that can be employed on industrial 
scale; discussion of phase equilibria and survey of reaction 
kinetics of vacuum melting; principles of vacuum techniques ; 
vacuum induction melting process; vacuum are melting; 
vacuum melting in electron bombardment furnace; other 
vacuum-melting processes. 106 refs. 


Vacuum Melting and Casting, K.G.LEWIS. Iron & Steel 
v 33 n 1, 2, 3, 4, 5 Jan 1960 p 3-8, Feb p 47-52, Mar p 109-13, 
Apr p 147-52, May p 179-83. Review of recent publications in 
Great Britain, mainly from metallurgical viewpoint. Jan: 
Fundamental considerations. Feb: Teeming methods and 
influence of pressure. Mar: Composition effects due to melt- 
ing under vacuum. Apr: Composition effects due to casting 
in vacuum. May: Effect of vacuum treatment on properties of 
finally cast or fabricated materials. 141 refs. 


Vacuum Melting and Degassing, J.SUITER. Australian 
Inst Metals—J v 4 n 2 Aug 1959 p 95-102. Principles of 
vacuum melting and degassing of iron, nickel and cobalt 
base alloys; different methods of treatment are described 
and examples given, showing improvements in properties 
resulting from vacuum treatments. 


METALS, RARE AND MINOR 


See also Cerium; Chemical Equipment—Materials; Colum- 
bium; Gallium; Germanium; Gold and Alloys; Hafnium; 
Indium and Alloys; Iridium; Lithium; Mercury; Metals and 
Alloys—Bonding; Mineral Industry and Resources; Molyb- 
denum and Alloys; Nuclear Reactors—Fuels ; Nuclear Reactors 
—Materials; Palladium; Platinum and Alloys; Platinum 
Metals; Plutonium; Rare Earths; Rhenium; Ruthenium; Sele- 
nium; Tantalum; Thorium; Uranium; Yttrium; Zirconium and 
Alloys. 


Melting Point of Osmium, A.G.KNAPTON, J.SAVILL, R. 
SIDDALL. J of Less-Common Metals v 2 n 5 Oct 1960 p 
357-9. Melting point of osmium now redetermined by direct 
measurement of black-body radiation from hole near center 
of electrically heated bar, is 8045 C; previously used osmium 
melting point of 2750 C is seriously in error. 


Niobium and Tantalum Alloys, A.G.KNAPTON. J of 
Less-Common Metals v 2 n 2-4 Apr-Aug 1960 p 113-24. Re- 
view of published work; consideration of strain energies 
associated with solid solution formation in some _ binary 
systems, which shows that strain energy contribution may 
account for differences in alloying behavior between certain 
Cb and Ta alloys; original work on several Cb and Ta 
systems described. 22 refs. 


Physical Properties of Niobium, Tantalum, Molybdenum and 
Tungsten, B.B.ARGENT, G.J.C.MILNE. J of Less-Common 
Metals v 2 n 2-4 Apr-Aug 1960 p 154-62. Physical properties 
of Cb, Ta, Mo and W are reviewed in relation to properties 
of other elements of groups IVa, Va and Vla of periodic 
table; zone refined specimens of Cb and Ta have been prepared 
and resistivity, magnetic susceptibility and thermal emf 
measurements made in temperature range 10-295 K. 


Plutonium-Zireonium Phase Diagram, J.A.C.MARPLES. J 
of Less-Common Metals v 2 n 5 Oct 1960 p 331-51. Entire 
Pu-Zr phase diagram investigated from room temperature to 
1300 C; main features of diagram are continuous solubility 
between epsilon-Pu and §-Zr, wide delta-Pu phase field 
extending across diagram to 70 at.% Zr at 600 C, maximum 
solubility of Pu in a-Zr of 13 at.% at 618 C, ete; possible 
valencies of component metals and Brillouin zones for a- 
zirconium and K phases are proposed; these enable observed 
composition ranges of two phases to be explained in terms 
of zone theory. 21 refs. 


Preparation and Properties of High Purity Scandium Metal, 
F.H.SPEDDING, A.H.DAANE, G.WAKEFIELD, D.H.DEN- 
NISON. Met Soe of AIME—Trans v 218 n 4 Aug 1960 p 
608-11. Preparation of scandium metal by calcium reduction 
of fluoride by low temperature alloy process and direct reduc- 
tion with subsequent distillation of product; in comparing 
physical properties of scandium metal with its neighboring 
elements of periodic chart, calcium and titanium, increase in 
binding energy due to participation of 3d electrons of metal 
atoms is readily apparent in heats of vaporization. 


Preparation of High-Purity Yttrium by Metallic Reduction 
of Yttrium Trichloride, F.E.BLOCK, T.T.CAMPBELL, R.E. 
MUSSLER, G.B.ROBIDART. US Bur Mines—Report Investiga- 
tions n 5588 1960 22 p. Hydrated yttrium trichloride prepared 
by precipitation, is dehydrated and purified further by high- 
vacuum distillation; distilled salt is reduced with lithium 
or sodium metal by heating it in molybdenum crucible inside 
argon filled retort; resulting yttrium sponge is are-melted 
into button-sized ingots on water cooled hearth, using non- 
consumable tungsten electrode 


Selection and Evaluation of Rare or Unusual Metals—2. 
Metallurgy of Yttrium and Rare Earth Metals, B.LLOVE. US 
Air Foree—WADC Tech Report 57-666, Mar 1959, 168 p. 
(Available from OTS, Washington, DC PB 151825 $3.00). 
Work performed by Research Chemicals Ine from Oct 1957 


corrosion resistance studies, mechanical property deterntina- 
tions, and studies of Ti and Be alloys with rare earth addi- 
tions ; procedures for chemical and spectrographic analysis, and! 
for O2 analysis described; phase diagrams. 30 refs. Pt I 
Indexed in Engineering Index 1959 p 788. 


Seltene Metalle. Metall v 14 n 7 July 1960 p 697-731. Rare’ 
metals. Series of 7 papers as follows: Role of some “rare” 
metals in modern technology, i.e., for nuclear reactors, semi- 
conductors, and high temperature purposes, M.CLASING, 697- 
703 (106 refs); Zirconium and its alloys for water cooled 
reactors, L.BANGERT, K.HENNEMANN, 704-10; Thorium in 
nuclear reactors, G.MATZ, G.SCHNEIDER, 710-13; Review 
of state of research on yttrium, scandium, and rare earths, 
K.STRNAT, H.WEIK, 713-17 (47 refs); Metallurgical devel- 
opment and research in field of lithium, H.BECHTEL, 718-25 
(242 refs); Metallic materials for transistors, M.CLASING, 
726-9; Semiconducting compounds of indium, 730-1. 


Separation of Zirconium & Hafnium Using Anion-Exchange 
Resins: Resolution of Hafnia Concentrates, K.S.RAJAN, J- 
GUPTA. J Sci & Indus Research v 18B n 11 Nov 1959 p 
460-8. Anion-exchange method of separating Hf and Zr 
was modified and applied to hafnia concentrates; complete 
separation of two constituents was achieved on sulphate 
exchanger by elution with dilute H2SO1; about 50% of 
eluting acid can be recycled; gram loads of hafnia were 
found to give 93-95% recovery of pure Hf (Zr/Hf, 0.1%) 
on 1.5x120 em resin columns. 

Study on Chlorination of Materials Containing Niobium 
and Tantalum Elements, A-MORIUCHI, S.NISHIMURA, J. 
MORIYAMA, I.KUSHIMA. Min & Met Inst Japan—J v 176 
n 863 May 1960 p 319-24. Reactivity of Nb-Ta-containing 
materials when heated with charcoal in chlorine atmosphere ; 
niobium is more easily chlorinated than tantalum, and is 
reduced to its lower oxide by hydrogen reduction easier than 
tantalum; high reactivity of vacuum sintered Nb2Os -TazOs 
mix. suggests that Nb:Os in it is partly reduced to lower 
oxide at sintering temperature above 800 


Thermodynamics of Gaseous Oxides of Platinum-Group 
Metals, C.B.ALCOCK. G.W.HOOPER. Roy Soec—Proec v 254 
n 1279 Ser A Mar 8 1960 p 551-61. Thermodynamics of forma- 
tion of oxide species responsible for enhanced volatility of 
platinum and rhodium in oxygen in temperature range 1000) 
to 1600 C were calculated from their vapor pressures, which 
were measured by means of ‘transportation’ or ‘carrier gas” 
technique; similar, but incomplete, studies were made on 
ruthenium, iridium and _ palladium. 


Uranium-Platinum System, J.J.PARK, D.P.FICKLE. US 
Bur Standards—J Research—Physiecs & Chem v 64A n 1 Jan- 
Feb 1960 p 107-17; see also abstract in Metal Treatment & 
Drop Forging v 27 n 180 Sept 1960 p 386, 385. Phase diagram 
of system was constructed from data obtained by thermal 
analysis, metallographic examination, and X-ray diffraction: 
system characterized by four intermetallic compounds. 


METALS ANALYSIS 


See also Aluminum and Alloys—Analysis ; Cast Iron—Analy- 
sis; Chemical Analysis; Copper and Alloys—Analysis; Iron 
and Steel Analysis; Lead and Alloys—Analysis; Metals and 
Alloys—Gases; Nickel and Alloys—Analysis; Ore Analysis; 
Titanium and Alloys—Analysis; Tungsten and Alloys—Analy- 
sis; Uranium—Analysis; Zirconium and Alloys—Analysis. 

Analytical Chemistry of Titanium and Zirconium, W.T. 
ELWELL, D.F.WOOD. Metal Industry v 97 n 2, 3, 4 July 
8 1960 p 23-4, July 15 p 51-2, July 22 p 67-9. Review of current 
practice. July 8: Separation of titanium. July 15: Determina- 


tion of titanium. July 22: Separation and determination of 
zirconium, 122 refs. 


Apparatus for Combined Thermal Analysis and Dilatometry, 
J.H.PEARCE, P.G.MARDON. J Sci Instruments v 86 n 11 
Nov 1959 p 457-60. Apparatus for carrying out simultaneous 
differential thermal analysis and dilatometry on small metallic 
samples at temperatures up to 1200 C in vacuum; automatic 
temperature control and recording; apparatus was originally 
developed for studying various plutonium alloy systems at 
Harwell Atomie Energy Research Establishment. 


Determination of Oxygen, Nitrogen, Hydrogen, and Carbon 
in Molybdenum, Tungsten, Columbium, and Tantalum. Battelle 
Memorial Inst—DMIC Memorandum 49 Mar 31 1960 16 p. 
Summary of information available as of Jan, 1960. 34 refs. 


Determination of Small Amounts of Cobalt in High Alloyed 
Metals, R.C.ROONEY. Metallurgia v 62 n 872 Oct 1960 p 
175-80. Method previously described for determination of 
small amounts of cobalt in east iron and steel (see Engineer- 
ing Index 1958 p 604) has been applied to wide range of highly 
alloyed materials, ferroalloys, ete; possible interferences 


investigated, and procedure developed which prevents inter- 
ference of all common metals. 


Die potentiometrische Bestimmung des Kohlenstoffs in 
Nichteisen-Metallen, W.FISCHER, H.BASTIUS. Metall vy 14 n 
5 May 1960 p 429-84. Potentiometric determination of carbon 
in nonferrous metals; description of simple apparatus and 
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of method, _ including: sensitivity and limitations; practical 
experience in determining carbon in copper, titanium and 
alloys, nickel and alloys, yanadium, and molybdenum. 


Etude des germes des métaux et alliages par l’analyse 
thermiaue de granules, C.MASCRE. Fonderie n 173 June 1960 
p 254-8. Study of nuclei of metals and alloys by thermal 
analysis of granules; first results of new method which 
consists in- analyzing fragments or granules smaller than 
normal grain of alloy; example of applying method to alumi- 
num alloy containing 0.01% Ti; method is expected to result 
in better control and improvement of mechanical properties 
of cast metals. 


Extraction et dosage de l’hydrogéne dans l’uranium et le 
zirconium, L.CHAMPEIX, G.COBLENCE, R.DARRAS. Mém- 
oires Scientifiques de la Revue de Métallurgie v 57 n 7 July 
1960 p 502-9 (discussion) 510. Extraction and quantitative 
analysis of hydrogen in uranium and zirconium; description 
of apparatus and technique employed in vacuum hot extrac- 
tion of hydrogen from solid metals; comparison of results 
leads to conclusion that optimum extraction temperature for 
any metal is about 60% of its melting temperature. 30 refs. 


Method of Recording Low-Angle X-ray Scattering when 
Intensity Scattered by Specimen Changes Rapidly with Time, 
P.W.TEARE. Brit J Applied Physics v 11 n 7 July 1960 p 
287-9. New technique is described and illustrated by example 
taken from age hardening aluminum-zine alloy; two methods 
of recording intensity data are discussed and it is thought 
that improvement in facility of recording could be obtained 
by use of proportional counting. 


Symposium on Radioisotopes in Metals Analysis and 
Testing. ASTM—Special Tech Publ n 261 1960 64 p ($2.75). 
Papers presented at Sixty-second Annual Meeting, Atlantic 
City, June 22 1959. Introduction, W.W.MEINKE; Nucleonics 
in Analysis, W.W.MEINKE; Instrumentation for Nucleonics, 
A.H.EMMONS; Metals Analysis by Radioactivation, G.H. 
MORRISON; Principles of Isotope Dilution Assays, C-ROSEN- 
BLUM; Neutron Activation Analysis of Traces of Molybdenum 
in Tungsten, J.F.COSGROVE; Application of (n,@) Reaction, 
A.H.BUSHEY, B.THOMPSON; Experience with Neutron Ac- 
tivation in Analysis of Aluminum, J.E.LEWIS; Training 
He Personnel in Radioisotope Utilization, J.P.DAN- 

PUREE 


Thermodynamic Analysis of Binary Liquid Alloys of Group 
11B Metals—3, O.J.KLEPPA. Acta Metallurgica v 8 n 7 July 
1960 p 435-45. Heats of solution of Zn, Cd, In, Sn, Tl, Pb and 
Bi in mercury were determined calorimetrically at 150; rela- 
tive partial enthalpies of mercury were derived and compared 
with excess free energies obtained from literature; mercury 
systems show no correlation between excess enthalpy, excess 
entropy and valence difference between solvent and solute; 
however, observed heats of formation seem to reflect compe- 
tition between “‘electro-negativity” factor and “misfit”? factor. 
29 refs. 


Titrimetric Determination of Antimony, M.R.THOMPSON. 
Metallurgia v 61 n 368 June 1960 p 283-5. Review of published 
literature; methods grouped according to titrant used in de- 
termination. 35 refs. 


Boron Determination. See Boron. 


Microscopic. See Electron Optics; Metallography ; Microscopes ; 
Microscopic Examination. 


Polarographic. Opredelenie malykh kontsentratsii metodom raz- 
nostnoi_ ostsillograficheskoi polyarografii, Yu.M.KARGIN, 
Zavodskaya Laboratoriya v 25 n 3 1959 p 273-6; see also Eng- 
lish translation in Indus Laboratory v 25 n 8 Mar 1959 p 
288-92. Determination of low concentrations by method of 
differential oscillographic polarography; method has been de- 
veloped for quantitative determination of low concentrations 
of cadmium, lead, bismuth and zinc in presence of all of them 
in solution; block and circuit diagrams of apparatus are 
given. 


Radioactive Tracers. See Radioactive Materials—Tracers. 


Silver Determination. Effect of Nickel on Fire Assaying Proc- 
esses for Determination of Silver, B.D.GUERIN. Australasian 
Inst Min & Met—Proc n 193 Mar 1960 p 1-22. Study of effect 
of nickel on cupellation process has shown that very low 
nickel limit must be imposed for cupellation; in crucible fu- 
sions nickel contaminates lead button to small extent, and this 
contamination is increased in presence of either iron or cop- 
per; nickel also causes “shotting’’ of lead; excess litharge 
crucible charges are fused at 1160 C to eliminate shotting. 


Spectrographic. See also Spectrometers—X-Ray; Spectrum 
Analysis. 


Elemental Analysis of Alnico-Type Alloys by X-Ray Fluores- 
cence, P.BLAVIER, A.HANS, P.TYOU, I.LHOUBART. Cobalt 
n 7 June 1960 p 33-7. Principles of emission and fluorescent 
X-ray spectroscopy; outline of elemental analysis method by 
X-ray fluorescence and its scope; inter-element effect; analy- 
sis of cobalt, iron, nickel and copper in Alnicos. 


Etude des raies parasites émises par l’appareillage destiné 4 
la spectrographie par fluorescence de rayons X, R.DIAMENT. 
Métaux, Corrosion, Industries v 35 n 416 Apr 1960 p 133-9, 


METALS ANALYSIS—Continued 


Study of parasitic rays emitted by apparatus designed for 
X-ray fluorescent spectrography; in analysis of aluminum, 
numerous spectra have been recorded in order to verify three 
possible hypotheses according to which parasitic rays of 
nickel, copper and iron stem from different pieces which sur- 
round support of aluminum specimen, from support of alu- 
minum specimen, from support of specimen, or from X-ray 
tube itself; results discussed. 


Production et étude du spectre optique de molécules diatomi- 
ques de métaux et contribution au calcul théorique des inten- 
sités, J.RUAMPS. Annales de Physique v 4 n 9-10 Sept-Oct 
1959 p 1111-57. Production and study of optical spectra of 
diatomic molecules of metals; contribution to theoretical cal- 
culation of intensities; included in study are spectra of Av, 
Ag2, AlAu and MgAu. 51 refs. 


Spectrophotometric Determination of Titanium in High- 
Temperature Alloys, N.M.SIL.VERSTONE, B.B.BACH. Met- 
allurgia v 62 n 370 Aug 1960 p 81-2. Method described for 
determination of titanium in high temperature alloys such as 
Nimonic 100, etc; titanium is separated as hydroxide, and 
interference due to molybdenum, chromium and iron is elimi- 
nated; after dissolution of hydroxide, hydrogen peroxide is 
added and optical density of solution is determined spectro- 
photometrically. 


Ueber ein Auswertungsverfahren bei der quantitativen 
Roentgenfiuoreszenz-Spektralanalyse von Mehrstoffsystemen, 
H.PREIS, A.ESENWEIN. Schweizer Archiv v 25 n 11 Nov 
1959 p 415-18. Evaluation method for quantitative spectrum 
analysis by X-ray fluorescence of multicomponent systems ; 
example of lead-antimony-tin type-metal alloy serves to 
demonstrate method of calibration based on linear approxima- 
tion equation; it enables satisfactory analysis by comparison 
with only one test specimen; method is applicable to other 
materials with three or more components. 


Untersuchungen ueber Aenderungen der _ Intensitaetsver- 
haeltnisse in den Spektren von Kupfer-Zinklegierungen beim 
Hinzufuegen dritter Legierungspartner, J.van CALKER, H. 
BRAUNISCH. Zeit fuer Angewandte Physik v 11 n 7 July 
1959 p 247-55. Study of variations in intensity conditions in 
spectra of copper zine alloys with addition of third constitu- 
ent; disturbing effects of Al, Sn, Pb and Mn additions. 27 
refs. 

Vysokoteplotni rentgenova komurka, Z.JISKRA, B.FLEI- 
SCHER. Hutnicke Listy v 14 n 4 Apr 1959 p 280-7. High 
temperature X-ray chamber for study of microstructure and 
phase changes at elevated temperatures up to 1400 C under 
vacuum of 10-8-10-> mm Hg; specimen temperature measured 
by thermocouple; X-ray studies of Pt, Ag, and steels per- 
formed between 200-1200 C with exposure times of 1 to 2 hr. 

X-ray Fluorescence Method for Determination of Transition- 
Metal Content in Very Small Specimens of Alloys, P.J. 
BROWN. J Sci Instruments v 37 n 10 Oct 1960 p 394-7. 
Method depends upon measurement of intensity of fluorescent 
X-rays emitted by specimen, and results are evaluated by 
comparison with series of standards; accuracy of better than 
1% can be achieved in specimens containing as little as 0.2 
meg of transition metals of first long period. 


X-ray Investigation of Structure of Highly Coercive Alloy 
Fe-Ni-Cu, I.N.BARUTKIN, B.Ya.PINES. Physics of Metals & 
Metallography v 7 n 1 1959 p 51-7. English translation of 
article indexed in Engineering Index 1959 p 789 from Fizika 
Metallov i Metallovedenie Jan 1959. 


Sulphur Determination. Bestimmung des Schwefels in Chrom- 
metall, H.ROTHMANN, J.ENGELS, H.WIRTZ. Zeit fuer 
Erzbergbau u Metallhuettenwesen v 13 n 6 June 1960 p 
263-8. Determination of sulphur in chromium metal; determi- 
nation of sulphur by method of combustion in oxygen; de- 
termination of sulphur in chromium according to O.HORAK. 


Titanium Determination. See Metals Analysis—Spectrographic. 

X-Ray. See Copper and Alloys—Analysis; Metallography ; 
Metals Analysis—Spectrographic ; Metals Testing—Nondestruc- 
tive; Spectrum Analysis—X-Ray; X-Ray Analysis. 

METALS AND ALLOYS 


See also Carbides; Cast Iron; Ferroalloys; Light Metals; 
Magnetic Materials; Metallography; Metallurgy; Mineral In- 
dustry and Resources; Powder Metal Products; Rare Harths ; 
Sheet and Strip Metal; also under names of specific metals. 


Adherence of Oxide Films on Metals, R.F.TYLECOTE. Iron 
& Steel Inst—J v 195 pt 4 Aug 1960 p 380-5. Review of in- 
formation; possible effect of volume ratio, surface configura- 
tion, and film plasticity considered; diffusion mechanism and 
relative expansion coefficients of metal and oxide; in absence 
of plasticity it is felt that adherence at high temperatures is 
primarily due to balance between inward and outward diffu- 
sion of metal and oxygen; in non-plastic films differential 
contraction on cooling can result in spalling of otherwise 
adherent films. 45 refs. 


Calcul Semi-Empirique de la Temperature de Transition 
des Superconductors et de L’effet de la Pression sur la Transi- 
tion, P-.MOREL. Physics & Chem of Solids v 10 n 4 Aug 1959 
p 277-85. Semi-empirical calculation of transition temperature 
of superconductors and effect of pressure on _ transition ; 
method was developed to take into account contribution of 
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“Umklapprozesse” to electron-phonon interaction in poly- 
valent metals; method is used to compute high-temperature 
resistivity of non-transition metals as well as transition tem- 
perature of non-transition superconductors. 


Equation of State for Nineteen Metallic Elements from 
Shock. Wave Measurements to Two Megabars, R.G.McQUEEN, 
S.P.MARSH. J Applied Physics v 31 n 7 July 1960 p 1253-69. 
Plane-wave explosive systems were used to accelerate thin 
metal plates to high velocities; photographic flash-gap tech- 
nique was used to record velocities associated with shock 
waves; new experimental data extend Hugoniot loci into 1-2 
megabar region; Hugoniot P, V, E data in turn have been 
extended to more complete P, V, HB, T equation of state. 26 
refs. 

Eutectic Compositions and Liquid Immiscibility in Certain 
Binary Alloys, W.HUME-ROTHERY, E. ANDERSON. Philo- 
sophical Mag v 5 n 52 Apr 1960 p 383-405. Evaluation of 
Stockdale’s suggestion that compositions of eutectic points in 
binary alloys correspond with whole number ratios of two 
atoms shows that his hypothesis cannot be maintained in 
original form; however, atomic ratios of 1:6, 1:3, 1:2, and 
2:3 are found favorable; certain free-energy/composition 
curves aid in interpretation of liquid miscibility in some alloy 
systems. 

K teorii pogloshcheniya ul’trazvuka v metallakh, V.P. 
SILIN. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 
38 n 3 Mar 1960 p 977-83. Theory of absorption of ultrasound 
in metals; absorption is determined in low temperature region 
and at high frequencies; anisotropy of Fermi surface, inter- 
action due to electromagnetic field and changes in electron 
energy caused by deformation of lattice are taken into ac- 
count; in region of wave lengths approximately equal to 
anomalous skin layer depth, decrease in ratio of absorption 
coefficient to frequency should be observed with increase of 
frequency. 

La possibilité d’emploi de l’azote comme élément d’alliage, 
M.MANDL. Mémoires Scientifiques de la Revue de Métal- 
lurgie v 57 n 8 Aug 1960 p 643-8. Possibility of using nitro- 
gen as alloying element, specifically as substitute for nickel 
in austenitic stainless steels and in special alloys of Nimonic 
type; review of literature concerning subject. 20 refs. 


Metals of Future. Indus Chemist v 36 n 419 Jan 1960 p 
10-12. Metal properties, fabrication methods, and hygiene 
techniques employed at Wilton factory of Imperial Chemical 
Industries Ltd, at Wilton, Birmingham, England where beryl- 
lium, titanium and zirconium are produced; due to its many 
useful properties, beryllium is usable as fuel sheathing mate- 
vial for gas cooled reactor. 


Mutual Solid Solubility Scale for Metals, Y.L.YAO. Met Soc 
of AIME—Trans v 218 n 4 Aug 1960 p 632-3. Scale based on 
existing data for mutual solid solubilities of metals in binary 
systems has been compiled; scale is useful for estimating 
relative magnitude of two solubilities, provided that these 
two metals do not form continuous series of solid solutions. 


New Dimensions in Metallurgy, D.H.WENNY, Jr. Bell 
Laboratories Rec v 88 n 4 Apr 1960 p 130-4. Alloys currently 
produced in relatively large quantities by precision metal- 
lurgical techniques and to close dimensional tolerances as 
developed at Bell Laboratories; processing of Supermalloy, 
Vibralloy and Supermendur. 


Penetration of Positive Ions of Low Energy into Alloys 
and Composition Changes Produced in them by Sputtering, 
E.GILLIAM. Physics & Chem of Solids v 11 n 1-2 Sept 1959 
p 55-67. Thin sheets of CusAu prepared so that electron- 
diffraction patterns could be obtained by transmission; after 
bombardment with A ions of various energies up to 5000 ev, 
diffraction patterns consisted of distinct doublets, indicating 
formation of layer with composition different from that of 
original alloy; He and xenon ions also used to show that 
composition and thickness of layer depend on size of ion and 
energy. 


Physikalische Eigenschaften der Metalle, E.VOGT. Akade- 
mische Verlagsgesellschaft Geest & Portig, Leipzig 1958; v 1 
467 p. Physical properties of metals; three subjects dealt with 
are: theory of metal electrons, thermic-elastic behavior and 
magnetism. 


Reactive Metals. Met Soe AIME—Proe of Conference (Buf- 
falo NY, May 1958) v 2 1959 610 p. $15.00. Papers presented 
at 3rd Reactive Metals Conference, Buffalo, NY, May 27-9, 
1958: Application and Service Experience of Titanium Alloys 
in Aircraft Power Plants, D.J.WEST, 17-22; Advanced 
Titanium Alloy for Service at Temperatures in Excess of 800 
F, E.BOHANEK, H.D.KESSLER, 23-37; Design of Heat-Treat- 
able Titanium Alloys, A.J.WILLIAMS, 43-57; Constitution and 
Mechanical Properties of Heat Treated 2 pet Go-Ti Alloy, R. 
TAGGART, J.GORDON PARR, 59-68; Powder Metallurgy 
Preparation of Some Zirconium Alloys, H.H.HAUSNER, H.S. 
KALISH, 73-92; Slip-Casting Metal Powders: Molybdenum, 
P.D.S.St. PIERRE, 93-104; Fiber-Reinforced Titanium Alloys, 
R.W.JECH, E.P.WEBER, A.D.SCHWOPE, 109-16; Some Ex- 
periences with Reactive Metals Melted in High Vacuum, D.W. 
LEVINSON, 123-30; Development of Large Scale Electron 
Bombardment Melting and its Effect on Composition of Metals 


METALS AND ALLOYS—Continued 
and Alloys, H.R.SMITH, Jr, C.d’A.HUNT, C.W.HANKS, 131- 
45; Casting of Uranium Alloys, C.E.CROMPTON, J.O.DAVIS, 
A.E.GUAY, 147-68; Preliminary Study of Equilibrium of Car- 
bon and Oxygen in Columbium with Carbon Monoxide above 
1600 C, M.E.SIBERT, M.A.STEINBERG, 171-9; Reerystalliza- 
tion Behavior of Columbium, R.T.BEGLEY, L.L.FRANCE, 
183-98; Recerystallization Behavior of Dispersion-Hardened 
Molybdenum-Base Alloy, T.A.PRATER, 199-208 ; Recrystalliza- 
tion of Molybdenum-!4 pet Titanium Alloy by Chromium. and 
Nickel Coatings, G.D.OXX, Jr, 211-23; Investigation of Brittle- 
Ductile Transition in Vanadium, B.A.LOOMIS, O.N.CARLSON, 
227-42: High Temperature Internal Friction of Tungsten, R.H. 
SCHNITZEL, 245-60; Annealing Out of Point Defect in Cold- 
Worked Tungsten, R.C.KOO, 265-74; Vanadium-Tantalum and 
Vanadium-Chromium Alloy Systems, O.N.CARLSON, D.T. 
EASH, A.L.EUSTICE, 277-93; Effect of Intermediate Holding 
Temperatures on Transformation of f-Titanium, P.A.FARRAR, 
H.MARGOLIN, 297-313; Microgravimetrie Sorption Method for 
Study of Hydrogen in Reactive Metals, K.F.ANDREW, E.A. 
GULBRANSEN, 315-25; Solubility of Carbon and Structure of 
Carbide Phases in Tantalum and Columbium, M.L.POCHON, 
C.R.McKINSEY, R.A.PERKINS, W.D.FORGENG, 327-47; 
Chlorination of Columbium Ores and Concentrates, B.N.CHA- 
KRAVARTI, A.T.PRINCE, 347-73; Selection of Reactive 
Metals for Aireraft Nuclear Power Plants, A.E.FOCKE, 379- 
86: Fabrication of Critical Assembly Components from Non- 
Reactor Grade and Scrap Zireonium and Zirealoy, A.LEVY, 
A.R.KEPHART, C.P.MATUSZYK, 387-401; Development of 
Vanadium Alloys for Reactor Application—Pt 1: Evaluation, 
K.F.SMITH, 403-14; Pt 2: Mechanical Properties, R.J.Van 
THYNE, 415-25; Mechanical Properties of Are Melted Kroll- 
Process Hafnium, C.E.ARMANTROUT, H.KATO, 429-37; Ef- 
fect of Various Heat Treating Salts on Hydrogen Content of 
Uranium Metal, C.E.POLSON, C.F.HALL, A.E.GUAY, 441-60; 
Nature and Properties of Tin Oxide Film Formed on Zirconium 
and Zircaloy, E.A.GULBRANSEN, K.F.ANDREW, 465-75; 
Effect of Hydrogen on Tensile and Impact Properties of Tho- 
rium, D.T.PETERSON, 477-84; Oxidation of Columbium-Base 
and Tantalum-Base Alloys, A.B.MICHAEL, 487-506; Acid 
Pickling of Titanium, H.B.BOMBERGER, E.E.KNAPEK, 509- 
21; Tantalum for Electrolytic Capacitors, L.H.BELZ, 525-39; 
New Developments in Fabrication of Hafnium Control Rods, 
J.B.GIACOBBE, D.N.DUNNING, 541-54; Fabrication and Prop- 
erties of Rhenium and Rhenium-Molybdenum Alloy, J.H.PORT, 
J.M.PONTELANDOLFO, 555-74; Fabrication and Properties 
of Zirealoy Tube, A.I.BLANK, 575-89; Brazing of Zircaloy, 
H.SCHWARTZBART, 591-602. Most papers are followed by 


discussion, 


Some New Alloy Metals. Mech World v 140 n 38486 Jan 
1960 p 27-8. Age hardening Cu based alloy containing 10% Ni, 
1.5% Si, and 4% Al developed as substitute for Cu-Be spring 
material; superalloy containing 16% Cr, 25% Ni, and 6% Mo 
developed for production of turbine wheels ; Ni-Si high strength 
bronze introduced contains 97.5% Cu, 1.9% Ni and 0.6% Si; 
other alloys are Zr alternatives to Ti alloys, and some new 
austenitic steels; data on heat treatment and mechanical and 
physical properties. 


Strength of Metals, G.FITZGERALD LEE. Iron & Steel v 
33 n 1 Jan 1960 p 9-10. Suggested classification for steels and 
other alloys; principle on which re-classification could be 
based for steel castings, bars and forgings, sheets, strips and 
tubes, and nonferrous metals and alloys. 


Symposium on Newer Metals. ASTM—Special Tech Publ n 
272 1960 218 p ($7.25). Papers presented at Third Pacific 
Area National Meeting, San Francisco, Oct 15-16 1959. In- 
troduction, R.IL.JAFFEE: Universal High-Temperature Testing 
Machine for Vacuum or Controlled Atmosphere, M.J.MAN- 
JOINE, L.L.FRANCE, R.T.BEGLEY; Mechanical Properties 
of Molybdenum and Molybdenum-Base Alloy Sheet, M.SEM- 
CHYSHEN, R.Q.BARR; High-Temperature Mechanical Prop- 
erties of Tantalum, F.C.HOLDEN, F.R.SCHWARTZBERG, 
R.LJAPEFEE ; Effect of Oxygen and Nitrogen on Workability 
and Mechanical Properties of Columbium, R.T.BEGLEY, L.L. 
FRANCE: Tensile Properties of Platinum-Group Metals, F.C. 
HOLDEN, R.W.DOUGLASS, R.LJAFFEE; Effect of Purity 
and Manufacturing Variables on Elevated Temperature Prop- 
erties of Beryllium, W.W.BEAVER, R.G.O’ROURKE, J.N. 
HURD ; Stress-Rupture and Creep Properties of QMV Beryl- 
lium Metal, J.N.HURD, R.G.O’ROURKE, W.W.BEAVER; Test 
Methods Used for Zirconium and Zirconium Alloy in Naval 
Epson a yd he pes aione mois Effects of Heat Treatments on 

ensile an orrosion Properties of Zirealoy 2, J.G.GOODWIN, 
L.S.RUBENSTEIN, F.L.SHUBERT ; Bawee of Mechanical 
Properties of Yttrium and Yttrium Alloys, O.N.CARLSON, 
D.W.BARE, E.D.GIBSON, F.A.SCHMIDT; GColumbium and 
Tantalum Fabrication, H.M.MeCULLOUGH; Deoxidation and 
Denitrification Studies of Chromium and Effect on Low-Tem- 
perature Properties, H.L.LEVINGSTON, N.J.GRANT; Review 
~-Fabrication of Tungsten, C.H.TOENSING; Solubility of 
Nitrogen and Oxygen in Lithium and Methods of Lithium 
Purification, E.E.HOFEFMAN ; Coulometric Determination of 
Tin with Electrolytically Generated Iodine: Application to 
Analysis of Zircaloy, R.D.CATON, Jr, H.PREUND. 


Acid Resisting. 
Aging. 


Anodic Oxidation. 


THE ENGINEERING INDEX—1960 


803 


METALS AND ALLOYS—Continued 


Torsion of Compound Bars—Relaxation Solution, J.F.ELY 
0.C.ZIENKIEWICZ. Int J Mech Sciences v 1 n 4 July 1960 p 
356-65. Finite-difference solution of torsion problem of non- 
homogeneous and compound prismatic bars; governing equa- 
tions for both problems are developed and boundary conditions 
for interface between parts composed of homogeneous but 
different materials are given. 


What are Combined Effects of Temperature and very High 
Pressure on Metals? R.B.FISCHER. J of Metals vy 12 n 9 Sept 
1960 p 700-2. Effects on melting temperatures, on phase 
changes and shifts, and on structural features discussed. 


See Metals and Alloys—Corrosion Resisting. 


See also Aluminum and Alloys—Aging; Copper and 
Alloys—Aging; Magnesium and Alloys—Aging; Metals and 
Alloys—Heat Resisting; Metals and Alloys—Refractory ; 
Nickel and Alloys—Aging; Steel—Aging; Titanium and Al- 
loys—Aging. 

Earliest Days of Precipitation Hardening, W.A.MUDGE. 
Metal Progress v 77 n 4 Apr 1960 p 79-82. Little known facts 
about invention of art of age hardening and discovery of 
Scenpine principles of precipitation hardening reported. 31 
refs. 

Study of Aging of Spring Alloys, MM.BORODKINA. Physics 
of Metals & Metallography v 6 n 4 1958 p 118-22. English 
translation of article indexed in Engineering Index 1959 p 
1320 from Fizika Metalloy i Metallovedenie Apr 1958. 


See Aluminum and Alloys—Anodic Oxidation. 


Bimetals. See Electric Contacts; Metal Cladding; Metals and 
Alloys—Bonding. 
Bonding. See also Adhesives; Aircraft Manufacture—Bonding ; 


Aluminum and Alloys—Bonding; Brazing; Carbides; Electric 
Equipment—Embedded ; Helicopters—Manufacture ; Joints ; 
Laminated Products; Magnets—Manufacture; Metal Cladding; 
Soldering; Welding. 


Adhesive Bonding of Rare Metals, R.F.WEGMAN, M.J. 
BODNAR. Engrs’ Digest v 20 n 12 Dee 1959 p 502. Indexed 
in Engineering Index 1959 p 791 from Machine Design Oct 1 
1959. 


Bond and Sinter Non-Metals with Capacitor Discharges, D. 
SCHIFF. Iron Age v 184 n 10 Sept 3 1959 p 86-7. New bond- 
ing technique joins ceramic nonconductors by capacitor dis- 
charge heating, and overcomes difficulties of spot welding in 
field of miniaturization ; inherent electrical resistance of mate- 
rial causes high temperature rise, which vaporizes metal foil 
placed between ceramic pieces being bonded; when metallic 
vapors condense, mechanical joint results between ceramics ; 
bonding of silicon to copper with brass foil. 


Bonding Aluminum to Steel, R.E.SEAL. Precision Metal 
Molding v 18 n 6, 7 June 1960 p 45-7, July p 44-5, Al-Fin 
process discussed. June: Design information given and test 
results described. July: Case histories showing applications 
of process. 

Bonding Friction Materials to Metals, E.V.HUDA. Adhesives 
Age v 3 n 4 Apr 1960 p 28-31. Major advantages of bonding 
over other fastening devices are cost of manufacture, elimi- 
nation of rivet holes which became filled with abrasive that 
scored mating members, and additional service life of part; ni- 
trile rubber-phenolic and straight phenolic adhesives, which 
have strength and heat resistance, are used. 


Bonding Vinyl to Metal. Adhesives Age v 3 n 2 Feb 1960 
p 22-4. Technique for bonding smooth or embossed vinyl to 
sheets of steel, aluminum or magnesium; Bondmaster Z782 is 
clear, synthetic resin based formulation having ease of applica- 
tion and relatively high solids content, 30%; low combining 
temperature preserves patterns when embossed vinyl is used 
and prevents adhesive from turning ‘‘brown’’ when exposed to 
elevated temperature. 


Composite-Bonded Metals Resist Chemical and Nuclear At- 
tack. Iron Age v 186 n 15 Oct 13 1960 p 90-1. Heretofore no 
single material possessed all properties of ideal chemical and 
nuclear shield; new series of metallurgically bonded Pb clad 
metals developed by Knapp Mills Inc now promise to fill void; 
presently being produced and known as Insmetals, are Baux- 
ilium, Pb surfaced Al, Cupralum, Pb surfaced Cu, Ferrolum, 
Pb surfaced C steel, Inslead, high density shielding Pb, Nicro- 
lum, Pb surfaced stainless steel or Ni alloy, and _ Ferro- 
Nicrolum, Pb surfaced stainless clad steel; new techniques 
insure sound bonds. 


Diffusion Bonding: New Way to Join Critical Parts, W.P. 
McQUILLAN. Matls in Design Eng v 51 n 4 Apr 1960 p 14-16. 
Process described; diffusion bonding vs brazing; present and 
future uses; experimental use of diffusion bonding to assemble 
trial tube bundle for reactor is described; effect of process 
variables determined and properties of bonds indicated. 

Diffusion Bonding of Metals, R.M.EVANS. Light Metal Age 
vy 18 n 9-10 Oct 1960 p 14-16. Review of diffusion bonding 
methods principally concerning light metals ; diffusion bonding 
with and without intermediate materials in joint area con- 
sidered. 23 refs. 
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Dynamische Untersuchungen an Metallklebverbindungen, H. 
WINTER, H.MECKELBURG. Aluminium v 36 n 1 Jan 1960 
p 17-25. Dynamic investigations on adhesive-bonded metals; 
investigation of effects of different adhesives, geometry of 
joint, thickness of sheet, and strength of airplane wing on 
simple lap joints and on spliced joints in aluminum copper 
magnesium alloys; charts show results of pulsating tensile- 
shear and impact-shear tests and also of standard rotating- 
eres bending (tension-compression) fatigue and tensile-impact 
ests. 


Festigkeitsverhalten von Metallklebverbindungen, F.EICH- 
HORN, W.BRAIG. Materialpruefung Materials Testing Mate- 
riaux v 2 n 3 Mar 20 1960 p 79-87. Strength of metal-to-metal 
adhesive bonding; mathematical treatment of effect of charac- 
teristic properties of materials used, and of dimensions of 
bonded joint, on stresses, in joint under external load; com- 
parison of calculated with measured values (Al or steel to 
steel) ; results indicate desirability of minimum deformation 
pe rarete components, high plastic or elastic deformation in 
adhesive. 


Five Ways to Seal Glass to Metal, W.A.GLEASON. Matls in 
Design Eng v 51 n 4 Apr 1960 p 120-2. Matched seals or solder 
sealing glasses should be used for sealing glasses and metals 
of closely matching thermal expansion characteristics; graded 
seals, housekeeper seals and metallized glass can be used when 
metals and glasses of different expansion characteristics are 
to Pe paces glasses and metals for matching seals recom- 
mended. 


Grundlagen der statischen Festigkeit von Metallklebverbin- 
dungen bei Zug-, Scher- und zusammengesetzten Beanspruchun- 
gen, E.A.CORNELIUS, G.MUELLER. Aluminium vy 35 n 12 
Dec 1959 p 695-703. Fundamentals of static strength of adhe- 
sive joints in metals under tensile, torsional, and composite 
stresses ; new testing apparatus and specimen (2 pieces of pipe 
bonded end to end) are suggested to evaluate resistance of 
joints to stresses occurring in machines (not aircraft) ; from 
test results on steel, brass, and aluminum alloys hypothesis of 
rupture is derived. 

How Hydrides Solve Problem Of Forming Metal Parts, J.D. 
ROACH. Iron Age y 186 n 2 July 14 1960 p 108-9. Metal hy- 
drides, particularly of Zr and Ti are finding wider industrial 
application because of their ability to evolve H2; in addition 
to facilitating production of metal powders difficult to achieve 
by other methods, hydrides enable bonding of metals to 
ceramics, and making of vacuum tight glass to metal seals; 
hydride bonding provides strong bond, rapid cycle, only one 
firing operation, and excellent reproducibility ; recent applica- 
tion for production of foamed metals. 

How to Make Beryllia Ceramic-to-Metal Seals, S.S.COLE, 
Jr, K.H.STYHR, Jr. Cer Industry v 75 n 4 Oct 1960 p 90-3, 
108. Adherence, chemical reaction, and glass migration me- 
chanisms ; procedure including compositions, plating and braz- 
ing, and testing. 

Joints, A.J.SLOSSER. Adhesives Age v 3 n 1 Jan 1960 p 
26-31. To obtain maximum efficiency from adhesive bonds, 
joints must be designed specifically for type of material, 
fastening method and end use; metal to metal joint designs; 
type of stress; rigid plastics; flexible materials. 

New Method for Evaluating Rubber to Metal Adhesion, G.W. 
PAINTER. Rubber Age v 86 n 2 Nov 1959 p 262-5. Metal sur- 
face contour was developed which virtually assures bond fail- 
ure over entire area; rubber is bonded between two opposing 
metal parts having conical adhesion surfaces; in series of 
tests, bond strength of four commercial adhesives was com- 
pared using natural rubber, effect of curing time on bond 
strength was determined, and new method was compared 
with other tests; it is suggested new technique appears to over- 
come difficulties of present methods. 


Notes on Diffusion Bonding of Metals. Battelle Memorial 
Inst—DMIC Memorandum 53 Apr 20 1960 5 p. Review of litera- 
ture on diffusion bonding with and without intermediate mate- 
vials. 23 refs, 

Process Bonds Glass to Steel for Designing Versatility, O.J. 
BRITTON. Iron Age v 185 n 19 May 12 1960 p 144-5. Glass has 
properties which make it valuable for handling corrosive, 
sticky, or ultra pure products; when structural strength is 
added by bonding to steel its potential applications increase; 
description of how Pfaudler Glasteel is produced by fusion of 
glass frit to steel for surfacing storage tanks, valves, pipes, 
and other equipment. 


Structural Adhesives for Joining Metals, E.F.HESS. Assem- 
bly & Fastener Eng v 3 n 3 Mar 1960 p 46-8. Advantages of 
adhesives are even distribution of stress and flexibility of en- 
tire joint area, continuous contact between mating surfaces, 
maintaining integrity of critical structural members without 
influencing physical properties of metal, and production of 
smooth, unmarred contours; shear strengths, application, one 
and two component adhesive types and rate of cure are given. 


Systematic Control of Rubber-to-Metal Adhesion in Wire and 
Cable Industry, R.P.STOUT. Rubber Age v 86 n 6 Mar 1960 
p 1025-7. Rubber compounding considerations, particularly with 


= 
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METALS AND ALLOYS—Bonding—Continued 
reference to neoprene, nitrile and butyl; preparation of metal 
surfaces; technique of applying adhesive; choosing best lubri- 
cant: factors in bonding insulation compounds to conductors, 
as typical problem. 

Boron Content. See Boron. 

Brazing. See Brazing. 

Ceramic Bonding. See Metals and Alloys—Bonding. 

Cladding. See Metal Cladding. 

Cold Heading. See also Bolts and Nuts—Cold Heading. 


Design for Cold Heading, T.B.SMITH. Wire & Wire Products 
v 35 n 9 Sept 1960 p 1113-16, 1118-20, 1184-5. “Solid die’ and 
“open die” cold heading machines; comparison of cold heading 
with hot heading and screw machining; discussion of system 
of 20 material grades set up by Industrial Fasteners Institute, 
including seven steels, three stainless steels, four copper alloys, 
three aluminum alloys, and three nickel alloys; effect of cold 
heading on materials; sizes and shapes; tolerances; designing 
for production. 

Cold Working. See also Forge Shop Practice; Lubrication— 
Rolling Mills; Metallography; Metals and Alloys—Cold Head- 
ing; Metals and Alloys—Explosives Applications; Metals and 
Alloys—Extrusion; Metals and Alloys—Fracture; Metals and 
Alloys—Mechanical Properties; Metals Drawing; Presses; 
Rolling Mill Practice; Sheet Metal Working. 


Comparative Experiments in Drawing, Rolling, and Extrud- 
ing of Bars Through Pair of Cylindrical Rollers, N.H.POLA- 
KOWSKI, L.B.SCHMITT. Met Soe of AIME—Trans yv 218 n 3 
June 1960 p 409-16. Square bars of cold drawn copper, mild 
steel and 2024 aluminum alloy were forced through adjustable 
gap between two hardened steel rollers by pulling or pushing; 
rollers were either free to rotate or were locked in position 
so that conditions comparable with drawing, rolling, and con- 
tainerless extrusion could be created at will; push or pull 
forces as well as roller separating forces were measured; 
forming efficiency and coeflicients of friction determined. 


De technische toepassing van lage temperaturen bij metalen 
en hun legeringen, J.J.De JONG. Electro-Techniek v 388 n 14 
July 7 1960 p 355-61. Technical application of low temperature 
to metals and alloys; discussion of four different cases in 
which finished or semi-finished products are submitted to very 
low temperature treatment; construction (expansion-fitting) ; 
retaining alloy in soft and cold-workable condition ; reduction 
of internal stresses in aluminum alloys by “uphill quench” ; 
hardening of steel. 


Philips’ apparatuur voor de koudebehandeling van metalen. 
Electro-Techniek vy 38 n 14 July 7 1960 p 361-3. Philips’ ap- 
paratus for cold treatment of metals; installation described 
consists of Philips gas cooling machine with matching cold 
box, and external cooling circuit containing cold circulating 
air as coolant; of two cooling systems, charge cooling with 
cold gaseous air is preferred over chilling with either liquid 
gas or evaporating liquefied gas. 


Stored Energy of Cold Work and its Relation to Work 
Softening, A.L.TITCHENER, M.B.BEVER. Acta Metallurgica 
v 8 n 5 May 1960 p 338-42. One set of wires of 82.6 Au-17.4 
Ag (wt.%) alloy was drawn at —195 C to true strain of 0.62; 
second set was annealed at room temperature, after same 
drawing operation; two further sets were drawn at —195 C to 
strain of 0.62, brought to room temperature and drawn to 
total strains of 0.85 and 1.08; energy stored by wires was 
measured by tin-solution calorimetry; results discussed in rela- 
tion to imperfections likely to account for changes in stored 
energy and hardness. 23 refs. 


Ueber die Bedeutung von Isolier-Gleitschichten bei der Kalt- 
umforming metallischer Werkstoffe, H.WIEGAND. Werkstatt 
u Betrieb v 93 n 3 Mar 1960 p 147-51. Function and charac- 
teristics of insulating friction layers produced in cold form- 
ing of metals; stress conditions in zone between tool and 
material to be formed; design, properties and behavior of 
boundary layers discussed for drawing of various materials and 
methods of lubrication. 


Combustion. See Metals and Alloys—Explosive Properties. 


Continuous Casting. See Aluminum and Alloys—Continuous 
Casting; Bronze—Continuous Casting; Copper and Alloys— 
Continuous Casting; Steel—Continuous Casting. 


Corrosion Resisting. See also Chromium and Alloys; Light 
Metals; Metals, Rare and Minor; Metals and Alloys—Bonding ; 
Metals and Alloys—Heat Resisting ; Metals and Alloys—Refrac- 
tory; Metals Corrosion; Nickel and Alloys; Stainless Steel. 


Alliages resistant a la corrosion, G.KOUMANI. Métaux, 
Corrosion, Industries v 35 n 415, 416 Mar 1960 p 116-32, Apr 
9 p 154-68. Corrosion-resisting alloys; nickel-molybdenum and 
cobalt-chromium base alloys discussed; properties of as-cast 
alloys studied and influence of annealing determined. 


New Look at Sulfuric-Resisting Alloys, C.M.SCHILL- 
MOLLER, F.L.LaQUE. Chem Eng v 67 n 7 Apr 4 1960 p 170, 
172, 174. Survey of construction materials; rough indication 
of suitable alloys; curves representing iso-corrosion lines for 


METALS AND ALLOYS—Continued ‘ 
0.020 in./yr corrosion rates—which are, in most cases, economic 
limit of alloy selection; limits of usefulness for more common 
construction materials in sulphuric acid solutions. 


Creep. See also Aluminum and Alloys—Creep ; Bronze—Creep ; 
Columbium—Creep; Copper and Alloys—Creep; Electric Con- 
tacts: Furnaces, Metallurgical—Electric ; Materials Testing 
Apparatus; Metallurgy—Research ; Metals and Alloys—Me- 
chanical Properties; Metals Testing; Metals Testing—High 
Temperature; Nickel and  Alloys—Creep ; Steel—Creep ; 
Stresses; Temperature Scales; Zine and Alloys—Creep. 

Complex-Stress Creep of Metals, A.E.JOHNSON. Metallurgi- 
eal Reviews v 5 n 20 1960 p 447-506. Various post-1940 the- 
ories outlined; experimental work on complex stress creep 
under constant and varying stress systems; complex stress 
creep under conditions of relaxation; time independent plastic 
strain associated with creep under complex stress systems ; 
tertiary creep and creep fracture under these systems ; applica- 
tion of complex stress creep theory to engineering structures ; 
variational and other theorems applicable to structures under 
complex stress systems. 80 refs. 

Creep in Face-centred Metals and Solid Solutions with Spe- 
cial Reference to a-brasses, P.FELTHAM, G.J.COPLEY. 
Philosophical Mag v 5 n 55 July 1960 p 649-67. Creep of 
a-brasses with 10 to 35% Zn studied in range 350 to 650 C; 
dislocation climb and ordering and relation of creep rate to 
critical value of applied stress are considered. 


Creep of Indium, Lead, and Some of Their Alloys with 
Various Metals, J.WEERTMAN. Met Soc of AIME—Trans v 
218 n 2 Apr 1960 p 207-18, (discussion) n 6 Dee p 1128-9. 
High temperature creep experiments carried out on indium, 
lead, and on binary substitutional alloys of In-Pb, In-Sn, In-TI, 
In-Cd, In-Hg, Pb-Bi, Pb-Sn, Pb-In, and Pb-Cd; stress at which 
power law creep equation breaks down was found to be much 
smaller for indium and lead than for metals with larger elastic 
moduli; exponent over stress in power law creep equation de- 
creases upon alloying from values close to 4.5 to values near 3. 
37 refs. 

Creep Tests Check New Alloys. Iron Age v 185 n 6 Feb 1960 
p 152. New compact creep testing machine made by Areweld 
Mfg Co occupies only 4 sq ft of floor space; in present use at 
US Steel’s Applied Research Laboratory, machines halved 
floor space requirements, and have additional advantage of 
permitting loading from front. 


Dependence of Creep Behaviour on Duration of Superim- 
posed Fatigue Stress, A.H.MELEKA, A.V.EVERSHED. Inst 
Metals—J v 88 pt 9 May 1960 p 411-14. Superposition of 
fatigue stress in creep experiment results in sudden increase 
in creep rate, which decreases with time; if fatigue stress is 
removed, it is observed that resulting creep rate is even less 
than original static rate; model based on increased mobility of 
oscillating dislocation is proposed to explain softening due 
to fatigue; subsequent hardening is attributed to effect of 
vacancies produced by fatigue stress. 


Investigation of Creep of Metals and Alloys, Ya.E.GEGUZIN. 
Physics of Metals & Metallography v 7 n 1 1959 p 66-72. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 792 from Fizika Metallov i Metallovedenie Jan 1959. 


Investigation of Deformation of Metals at Low Stresses. In- 
fluence of Adsorption-Active Media on Creep of Copper and 
Aluminum, T.A.AMFITEATROVA, B.Ya.YAMPOL’SKII. Phys- 
ics of Metals & Metallography v 7 n 5 1959 p 130-5. English 
translation of article indexed in Engineering Index 1959 p 792 
from Fizika Metallov i Metallovedenie May 1959. 


Literature Surveys on Influence of Stress Concentrations at 
Elevated Temperatures and Effects of Nonsteady Load and 
Temperature Conditions on Creep of Metals, W.F.BROWN, Jr, 
S.S.MANSON, G.S.SACHS, J.G.SESSLER. ASTM—Special Tech 
Publ n 260 Dee 1959 104 p. First report reviews available 
notch rupture data; second considers fundamental investiga- 
tions of “stable” materials, summarizes data for nonsteady 
creep of engineering alloys subjected to complex variations in 
load and/or temperature, and reviews several analytical proce- 
dures which have been proposed to calculate nonsteady be- 
havior from steady state tests. 93 refs. 


Nouvelles méthodes d’approche des problémes posés par les 
essais de fluage, W.SIEGFRIED. Metallurgia Italiana v 52 n 10 
Oct 1960 p 640-6. New methods to approach of problems of 
creep testing; validity of “Larsen-Miller’ method assessed and 
value of constant as function of stress, temperature, and 
time-to-rupture examined; value of constant is between 15 
and 30 for same alloy; Larsen-Miller, Glen and new methods 
developed for extrapolation are compared. (In French). 

O kriterii ustoichivosti pri polzuchesti, S.A.SHESTERIKOV, 
Prikladnaya Matematika i Mekhanika vy 23 n 6 Nov-Dec 1959 
p 1101-6; see also English translation in Applied Mathematics 
& Mechanics Vv 23 n 6 1959 p 1574-81. Stability criterion for 
creep ; analysis of stability of rectilinear forms of equilibrium 
in presence of creep. 


Otsenka vklada granits zeren v obshchuyu deformatsiyu pri 
polzuchesti, V.M.ROZENBERG. Zavodskaya Laboratoriya v 26 
n 1 1959 p 58-7; see also English translation in Indus Labora- 
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tory v.25 n 1 Jan 1959 p 54-8. Appraisal of contribution of 
grain boundaries to overall deformation during creep; lines 
were drawn on surface of sample and requisite deformation 
was produced; displacements and angles between directions of 
boundaries and force were measured and mean deformation of 
grain estimated; comparison of value with total deformation 
gave measure of contribution of grain boundaries. 


Phenomenological Theory for Transient Creep of Metals at 
Elevated Temperatures, E.Z.STOWELL. NASA—Tech Report 
R-44 1959 15 p. Supersedes NACA—Tech Note 4396 indexed in 
Engineering Index 1959 p 793. 


Ploskaya kontaktnaya zadacha teorii polzuchesti, N.Kh 
ARUTYUNYAN. Prikladnaya Matematika i Mekhanika v 23 n 
Hi Sept-Oct 1959 p 901-24; see also English translation in Ap- 
plied Mathematics & Mechanics v 23 n 5 1959 p 1283-1313. 
Plane contact problem of theory of creep; solution of problem 
‘taking into account aging and change of modulus of instan- 
‘taneous deformation of material. 17 refs. 


Relaxation Theory of Creep of Metals, F.H.REE, T.REE, H. 
EYRING. ASCE—Proe v 86 (J Eng Mechanics Div) n EMI pt 
1 Jan 1960 Paper n 2333 p 41-59. Model for explaining sec- 
ondary creep at high temperatures and applying rate-process 
theory to this model; equation for secondary creep rates is 
derived and applied to creep of aluminum, aluminum base 
alloys, and nickel with good results. 


Stress Analysis in Presence of Creep, I.FINNIE. Applied 
Mechanics Reviews v 13 n 10 Oct 1960 p 705-12. Methods 
having varying complexity which are used to solve problems 
of creep stress analysis are reviewed; variables of steady creep 
under uniaxial stress and under multiaxial stress, varying 
stress conditions, creep recovery and superposition principle, 
and tertiary creep and rupture are considered. 111 refs. 


Uloha hraniecnich ploch v lomu kovu pri teceni, I.A.ODING, 
V.S.IVANOVA, J.P.LIBEROV. Hutnicke Listy v 14 n 7 Dec 
1959 p 1093-6. Role of interfaces in creep rupture of metals, 
;subjected to various stresses at high temperatures; it is shown 
-that process of formation and agglomeration of vacancies is 
-most likely mechanism in long time creep rupture; role of 
‘vacancies determined by following factors: formation during 
-plastic deformation, mobility, directional character in metals 
‘under stress, and coalescence of vacancies for greater thermo- 
«dynamic stability. 

Damping Capacity. See Metallography; Metals and Alloys— 
Mechanical Properties, 


Deformation. See also Friction; Metal Cladding; Metallography ; 
Metals and Alloys—Creep ; Metals and Alloys—Diffusion ; Metals 
and Alloys—Explosives Applications; Metals and Alloys—Ex- 
trusion; Metals and Alloys—Forming; Metals and Alloys— 
Heat Resisting; Metals and Alloys—Mechanical Properties ; 
Metals Cutting; Metals Testing; Plasticity; Rolling Mill Prac- 
tice; Sheet Metal Working. 


Residual Stress Measurement as Means of Distinguishing 
7Manufacturing Methods, G.SACHS, V.WEISS. Microtecnic v 13 
ym 6 Dec 1959 p 275-6. Residual stresses resulting from plastic 
deformation of metal strip material depend upon type of 
deformation ; application of this principle in analysis of manu- 
facturing methods for venetian blinds. 


Degreasing. See Metals Cleaning. 


Diffusion. See also Aluminum and Alloys—Diffusion ; Antimony 
and Alloys; Metallography; Metals and Alloys—Bonding ; 
Metals and Alloys—Irradiation; Metals and Alloys—Refrac- 
tory ; Nickel and Alloys—Diffusion ; Powder Metallurgy ; Silver 
-and Alloys—Dyffusion ; Tin and Alloys—Diffusion. 

Atomic Diffusion of Platinum in Gold, A.J.MORTLOCK, 
/A.H.ROWE, A.D.LeCLAIRE. Philosophical Mag v 5 n 56 Aug 
1960 p 803-14. Measurements are reported of diffusion of Pt 
-at tracer concentrations in Au over temperature range of 
‘800 C to close to melting point of Au; activation energy was 
-found to be much larger than for self-diffusion in gold. 


Boundary and Volume Diffusion, M.A.KRISHTAL. Physics 
«of Metals & Metallography v 7 n 4 1959 p 84-90. English trans- 
ikation of article indexed in Engineering Index 1959 p 793 from 
JFizika Metallov i Metallovedenie Apr 1959. 


Correlation Effects in Impurity Diffusion, J.R.MANNING. 
Phys Rev v 116 n 4 Nov 15 1959 p 819-27. Expressions giving 
conelation factor for impurity diffusing in otherwise pure lat- 
tice; both vacancy and interstitial mechanisms treated; ap- 
plication to nondilute alloys in fee and bee lattices. 


Diffwsion Measurements in System Cu-Au by Elastic Scatter- 
ing, R-F.SIPPEL. Phys Rev v 115 n 6 Sept 15 1959 p 1441-5. 
Use of broad-range magnetic spectrograph to study diffusion 
of gold into copper in range 360 to 500 C by elastic scattering 
of protons and deuterons; results give Q = 45,750 plus or 
minus 750 cal/mole and Do = 0.104 plus or minus 0.06 sq cm/ 
see ; method is applicable to other intermetallic diffusion. 


Effect of Pressure on Intermetallic Layer Growth, L.S. 
CASTLEMAN. Acta Metallurgica v 8 n 3 Mar 1960 p 187-46. 
Determining effect of hydrostatic pressure on course of multi- 
phase diffusion in systems in which intermetallic phase nu- 
cleates and grows uniformly at original interface of diffusion 
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couple; from highly idealized case of interdiffusion in 3-phase 
two-component system, equation was derived to estimate rela- 
tive importance to intermetallic layer growth of pressure-in- 
duced changes in diffusion coefficients and pressure-induced 
shifts in interface boundary concentrations. 22 refs. 


Etude par diffraction et microscopie électroniques de la dif- 
fusion du carbone dans le fer et l’aluminium, J.J.TRILLAT, 
L.TERTIAN, M.BONNET-GROS. Mémoires Scientifiques de la 
Revue de Métallurgie v 57 n 2 Feb 1960 p 81-7. Study by elec- 
tron diffraction and electron microscope of diffusion of carbon 
in iron and in aluminum; inside microscope or camera, thin 
films of metals were evaporated on to carbon membrane under 
high vacuum; composite film was then heated to 1000 C; 
formation, stability range, and decomposition of carbides 
FeC, FesC, and AliCs were thus observed continuously. 


Grain Boundary Grooving by Volume Diffusion, W.W.MUL- 
LINS. Met Soc of AIME—Trans v 218 n 2 Apr 1960 p 354-61. 
Development, by mechanism of volume diffusion, of grain 
boundary groove on interface separating solid phase and sat- 
urated fluid phase is calculated under following assumptions: 
isotropy of interfacial free energy ys, applicability of Gibbs- 
Thompson formula relating curvature and chemical potential, 
and nearly planar groove surface; groove profile is found to 
have fixed shape and linear dimensions that are proportional 
to (time)?/3, 

K teorii koalestsentsii tverdykh rastvorov, I.M.LIFSHITS, 
V.V.SLEZOV. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 1401- 
10; see also English translation in Soviet Physics, Solid State 
vy 1n9 Mar 1960 p 1285-93. Coalescence theory of solid solu- 
tions; effect of elastic stress, grain anisotropy, ‘‘collisions’”’ 
between grains, and other such factors on diffusion decay of 
supersaturated solid solutions; asymptotic solution of problem 
of diffusion decay, previously given by authors, (see Engineer- 
ing Index 1959 p 793), is shown to have universal validity. 


Laws of Intra-Crystalline Distribution of Elements in Metal 
Alloys, A.S.ZAV’YALOV, B.I.BRUK. Physics of Metals & 
Metallography v 8 n 8 1959 p 29-39. English translation of 
article indexed in Engineering Index 1959 p 794 from Fizika 
Metallov i Metallovedenie Sept 1959. 


Méthode simple pour étudier la diffusion entre deux métaux 
etc, Y.ADDA, V.LEVY, Z.HADARI, J.TOURNIER. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 4 Apr 1960 p 
278-84. Simple method for studying mutual diffusion of two 
metals, one being volatile and of low solubility in the other; 
description of method, based on calculation of diffusion co- 
efficients and solubility limits from micrographie study of 
precipitations in diffusion couples; no chemical analysis is 
made; application to diffusion of strontium and lanthanum in 
uranium, 


On Evaporation and Pore-Formation Rates in Distillation of 
Volatile Component from Alloy Single-Crystal and Polycrystal- 
line Specimens, F.A.SANTALOV. Physics of Metals and Metal- 
lography v 7 n 3 1959 p 54-9. English translation of article 
indexed in Engineering Index 1959 p 793 from Fizika Metallov 
i Metallovedenie Mar 1959, 


On Theory of Self-Diffusion in Liquid Metals, R.A.SSWALIN. 
Acta Metallurgica v 7 n 11 Nov 1959 p 736-40. Attempt to 
consider process of diffusion from somewhat different stand- 
point than heretofore considered, although there are similari- 
ties between view presented and “hole” theory; theory com- 
pared with existing experimental data. 


Peculiarities of Diffusion Shift of Phase Boundaries in 
Complex Alloys, A.A.POPOV. Physies of Metals & Metal- 
lography v 6 n 4 1958 p 62-8. English translation of article in- 
dexed in Engineering Index 1959 p 794 from Fizika Metallov i 
Metallovedenie Apr 1958. 


Permeation of Hydrogen through Metals, R.ASH, R.M. 
BARRER. Philosophical Mag v 4 n 47 Nov 1959 p 1197-1206. 
Theory of hydrogen permeation through certain transition 
metals in which slow phase-boundary processes couple with dif- 
fusion to produce permeation ; dependence of permeation veloc- 
ities on ingoing pressure and on membrane thickness. 


Problem of Determination of Diffusion Coefficient During 
Plastic Deformation of Solid Body, Yu.P-ROMASHKIN. Phys- 
ics of Metals & Metallography v 7 n 6 1959 p 27-34. English 
translation of article indexed in Engineering Index 1959 p 
793 from Fizika Metallov i Metallovedenie June 1959. 


Study of Solute Diffusion in Liquid Tin, C.H.MA, R.A. 
SWALIN. Acta Metallurgica v 8 n 6 June 1960 p 388-95. Dif- 
fusion of Al, Zn, Ag, Cu and Ni in liquid tins was investigated 
by capillary reservoir technique at 240-480 C; solutes investi- 
gated were present in dilute solutions ranging from 0.2 to 0.7 
wt.% ; on basis of self diffusion of tin, it is found that ratios 
of Dsolute to Dseit are 4.70, 1.90, 1.57, 1.15 and 1.10, respec- 
tively for Al, Zn, Ag, Cu and Ni within 15 or 20% error; 
diffusion coefficients of copper and nickel can be considered 
to be identical with that of tin. 


Diffusion Bonding. See Metals and Alloys—Bonding. 
Elasticity. See Metals Testing—Elasticity. 
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METALS AND ALLOYS—Continued 

Electric Properties. See also Copper and Alloys—Electrie Prop- 
erties; Electricity; Magnetic Materials; Metals and Alloys— 
Irradiation; Metals and Alloys—Low Temperature Properties ; 
Metals and Alloys—Mechanical Properties ; Nickel and Alloys— 
Electric Properties; Plutonium; Supereonductivity ; Thermo- 
electricity. 

Anizotropiya elektroprovodnosti v magnitnom pole i topo- 
logiya poverkhnostei fermi-metallov, N.B.ALEKSEEVSKII, 
Yu.P.GAIDUKOV. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 3 Sept 1959 p 672-7. Anisotropy of electric con- 
ductivity in magnetic field and topology of Fermi surfaces of 
metals; resistance anisotropy study of Ag, Au, Cu, Sn, Pb, 
Ti, and Ga single crystals; construction of stereographic 
projections of singular directions of magnetic field for discus- 
sion of Fermi surface topology of metals. 


Der elektrische Widerstand von metallischen Schmelzen etc, 
A.ROLL, G.FEES. Zeit fuer Metallkunde v 51 n 9 Sept 1960 
p 540-3. Electric resistance of molten metals; determination, 
by electrodeless method, of resistivity vs temperature and com- 
position of lead tin alloys with 0 to 100 at.% Sn, and of mer- 
cury thallium alloys with max 87.5 at.% Tl. (See also En- 
gineering Index 1959 p 794). 

Deviations from Matthiessen’s Rule in Aluminum, Tin, and 
Copper Alloys, P.ALLEY, B.SERIN. Phys Rev v 116 n 2 Oct 
15 1959 p 334-8. Measurements of electric resistance at 4.2, 
77 and 198 to 348 K of 81 dilute alloys having either alu- 
minum, tin or copper as solyants; general agreement with re- 
sults of Krautz and Schultz for deviations from Matthiessen’s 
rule. 

Effect of Solute Precipitation on Resistivity of Alloys, W.A. 
HARRISON. Acta Metallurgica v 8 n 38 Mar 1960 p 168-71. 
Effect of clustering upon residual resistivity of alloys is treated 
using free-electron model; effects of lattice strain are taken 
into account as change in effective valence of solute. 


Electrical Resistivity of Europium and Ytterbium, M.A. 
CURRY, S.LEGVOLD, F.H.SPEDDING. Phys Rev v 117 n 4 
Feb 15 1960 p 953-4. Measurements of electric resistivity on 
Eu and Y metals in range 1.3 to 300 K; discussion of sharp 
resistivity peak in Eu at 90 K corresponding to its magnetic 
ordering temperature. 


Electrical Resistivity of Stacking Faults, ALHOWIE. Philo- 
sophical Mag v 5 n 51 Mar 1960 p 251-71. Electron- and X-ray- 
seattering of conduction electrons by stacking faults is shown 
to be due to phase change in diffraction from those planes 
which do not contain displacement vector of fault; data is 
given for resistivity of extended dislocations in copper. 25 refs. 


Electrical Resistivity of Two Phases of Sodium at Low Tem- 
peratures, J.S.DUGDALE, D.GUGAN. Roy Soe—Proe (Ser A) v 
254 n 1277 Feb 9 1960 p 184-204. At low temperatures crystal 
structure of sodium changes by martensitic mechanism from 
bee to hep; by measurements on specimens which partially 
transform on cooling, and by measurements on specimens 
whose composition has been changed by suitable straining, 
resistivity of two phases has been approximately determined 
between 15 and 50 K; some theoretical implications of results 
are discussed, 26 refs. 

Electrochemical Characteristics of FeO-MnO-SiO2 Melts, 
D.A.DUKELOW, G.DERGE. Met Soc of AIME—Trans vy 218 
n 1 Feb 1960 p 186-41, Properties of system studied by current 
efficiency measurements of melts contained in iron crucible; 
in all melts, efficiency was less than 100% and this deviation 
is attributed to presence of positive hole conduction; both 
positive hole and ionic conductivities decrease in magnitude 
with increasing MnO and SiOz concentration; effect of partial 
replacement of FeO by MnO on current efficiency is governed 
by SiOz concentration. 


Influence of Guinier-Preston Zones on Electrical Resistivity 
of Age-Hardening Alloys, C.W.MORLEY, B.D.BURNS. Nature 
(Lond) v 185 n 4717 Mar 26 1960 p 914-15. Increase in elec- 
trical resistivity associated with early stages of aging in binary 
aluminum alloys in which age hardening involves formation 
of Guinier-Preston zones, has been found to occur in more 
complex aluminum alloys. 


Leitfaehigkeit und Hallkonstante etc, W.KOESTER, W. 
GMOEHLING. Zeit fuer Metallkunde v 51 n 7 July 1960 
p 885-91. Electric conductivity and Hall effect in system 
CosV-NisV-PdsV ; construction of constitutional diagrams of 
NisV-PdsV, CosV-PdsV, and ternary system; determination 
of property dependence on heat treatment; in ternary system, 
delineation of area of concentrations showing same abnormal 
behavior of electric resistance (because of ordering) as pre- 
viously observed in CosV-NisV system (see Inngineering Index 
1958 p 218, 720). : 


Novyi rezonansnyi effekt v metallakh na vysokikh chastotakh 
M.Ya.AZBEL. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 
v 39 n 2 Aug 1960 p 400-12. New resonance effect in metals 
at high frequencies ; current density and electric field strength 
pattern in metals is investigated at frequencies exceeding those 
for which cyclotron resonance occurs and some new effects 
are predicted; study of impedance of plates permits direct 
plot of Fermi surface. 


METALS AND ALLOYS—Continued 


O voznozhnosti prokhozhdeniya elektromagnitnykh voln 
cherez metall v sil’nom magnitnom pole, O.V.KONSTAN- 
TINOV, V.I.PEREL. Zhurnal Eksperimental’noi i Teoretiches- 
koi Fiziki v 36 n 1 Jan 1960 p 161-4. Passage of | electro- 
magnetic waves through metals in strong magnetic field; 
it is shown that electromagnetic wave travelling along mag- 
netic field can penetrate through metal plate held perpen- 
dicular to field provided Larmor frequency exceeds wave 
frequency and is much higher than collision frequency, and 
Larmor electron radius is smaller than length of wave in 
metal. 

On Mechanism of Mobility of Ions in Metals, V.B.FIKS. 
Soviet Physics, Solid State v 1 n 1 Jan 1959 p 14-28. English 
Translation of article indexed in Engineering Index 1959 
p 795 from Fizika Tverdogo Tela Jan 1959. 

Quantitative Aspects of Changes in Electrical Conductivity 
of Metals due to Chemisorption, P.ZWIETERING, H.L.T. 
KOKS, C.Van HEERDEN. Physics & Chem of Solids vy 11 
n 1-2 Sept 1959 p 18-25. Quantitative results have made 
possible certain conclusions as to effective valency of metal 
surface atoms and number of bonds formed for each adsorbed 
molecule; conclusions in agreement with information obtained 
from total number of adsorbed molecules per em? of true 
surface area at full coverage; in agreement with experimental 
results of other investigators, a change in bond type for H2 
on Fe and Ni at higher coverage found. 


Some Quantitative Relationships of Process of Donor-Ac- 
ceptor Reaction in Metal Alloys. I.N.FRANTSEVICH, D.F. 
KALINOVICH, I.I1.KOVENSKIU, M.D.SMOLIN. Soviet Physics, 
Solid State v 1 n 1 Jan 1959 p 58-61. English translation of 
article indexed in Engineering Index 1959 p 795 from Fizika 
Tverdogo Tela Jan 1959. 


Sur la trempe des lacunes dans un polycristal 4 grains 
fins, A.BLANDIN, J.FRIEDEL. Acta Metallurgica v 8 n 6 
June 1960 p 884-7. Quenching of vacancies in fine grained 
polyerystal; when quenched vacancies disappear preferentially 
at outside surface or at grain boundaries, measured resistance 
should decrease exponentially with time; time constant varies 
with dimensions of grains and gives absolute value of diffusion 
constant D=Do exp (-U/kT) of vacancies; this analysis 
should be valid for fine grains and quenches from moderate 
temperatures ; experimental results for copper and platinum. 


Theory of Collective Excitation of System of Electrons in 
Solid, G.I.GUSEVA, G.G.TALUTS. Physics of Metals & Metal- 
lography v 7 n 5 1959 p 19-27. English translation of article 
indexed in Engineering Index 1959 p 795 from Fizika Metallov 
i Metallovedenie May 1959. 


Theory of Residual Electrical Resistivity of Binary Un- 
ordered Alloys with Distorted Crystal Lattice, A.I.NOSAR, 
A.A.SMIRNOV. Physies of Metals & Metallography y 7 n 6 
1959 p 10-26. English translation of article indexed in En- 
gineering Index 1959 p 796 from Fizika Metallov i Metallo- 
vedenie June 1959. 


Thermoelectric Properties of Noble Metals and their Alloys, 
A.A.RUDNITSKII. US Atomie Energy Commission—Tech In- 
formation Service—ALKC-tr-3724 July 1959 234 p. (Available 
from OTS, Washington, D.C. $2.50). Volume deals with im- 
portance of noble metals and their alloys in development of 
technology for high temperature measurement; thermoelectric 
phenomena are considered in conjunction with chemical nature 
of components, and with electric and thermal properties of 
metals; Au-Ag, Pt-Pd, Pd-Au, Pd-Ag, Pt-Au, Pt-Ag, Pd-Rh, 
sons and Pt-Cu systems investigated. Translation from 

ussian, 


Thermoelectricity and Resistivity in Metal Alloys at Low 
Temperature, C.A.DOMENICALI. Phys Rev v 117 n 4 Feb 15 
1960 p 984-92. Simple model proposed for resonant scattering 
of conduction electrons by impurity atoms in crystal lattice; 
application to low-temperature behavior of thermoelectricity 
and resistivity in alloys. 


Meath sek es ale sel ay v_ vysokochastotnom elektro- 
magnitnom pole i poverkhnostnyi impedans metalla, R.N. 
GURZHI, M.Ya.AZBEL, Zhurnal Eksperimental’noi i Teore- 
ticheskoi Fiziki v 88 n 2 Feb 1960 p 524-8. Electron relaxation 
time in high frequeney electromagnetic field and surface 
impedance of metal; complete frequency region (normal skin 
effect, anomalous skin effect, infrared region) up to internal 
photoeffect, limit has been investigated; it is determined in 
which regions quantization of electromagnetic field and elec- 
tron orbits is important. 


Electron Emission. See Electron Tubes—Cathodes; Electrons— 


Emission; Films—Metallic. 


Embrittlement. See also Copper and Alloys—Embrittlement ; 


Metals and Alloys—Fracture ; Metals and Alloys—Low Tem- 
perature Properties; Nickel and Alloys —Embrittlement. 


Embrittlement by Hydrogen and Other stiti 
TROIANO. Metal Progress vy 77 n 2 Tania eae 
Hydrogen embrittlement in steels; kinetics of crack initiation ; 
slow crack propagation; low temperature tests; role of stress : 
slow strain rate hydrogen embrittlement observed in titanium 
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Evaporation. 


Explosive Properties. 


Explosives Applications. 
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and its alloys displaying a, a+ and§8 structures; brittle 
delayed failure without hydrogen, Abstract of 1959 ASM 
Campbell Memorial Lecture. 


Embrittlement of Solid Metals in Liquid Metal, W.A.MOR- 
GAN. Canada. Dept Mines & Tech Surveys—Mines Branch— 
Research Report n R49 Sept 1959 p 333-9. Summary of pub- 
lished work on embrittlement of solid metals by lower melting 
point liquid metals and theories for this type of failure; effect 
of mercury penetration, molten solders, brazing solders and 
other metals; effect of surface finish, interfacial energies. 


Embrittlement of Tungsten and of Molybdenum, P.J.BUR- 
DON, G.L.DAVIS. Nature (Lond) v 185 n 4710 Feb 13 1960 
p 455. Study of embrittlement on heating of tungsten in 
traces of ammonia, and molybdenum in elementary nitrogen. 

La fragilisation des métaux par l’hydrogéne etc, P.BLAN- 
CHARD, A.R.TROIANO. Mémoires Scientifiques de la Revue 
de Métallurgie v 57 n 6 June 1960 p 409-22. Hydrogen em- 
brittlement of metals; effect of crystal and electron structures ; 
hydrogen embrittlement of nickel and austenitic Ni-base 
Ni-Fe-Cr alloys is found to be of same type as that of steel: 
results of study of effect of hydrogen content of metals on 
parameters of A.H.COTTRELL’s theory of brittle fracture 
(see Engineering Index 1958 p 1215) suggest mechanism of 
hydrogen embrittlement. 29 refs. 


Sproedbruch als Grundproblem der lokalen Sicherheit von 
Metallkonstruktionen, M.MARINCEK. Materialpruefung Ma- 
terials Testing Materiaux v 2 n 5 May 20 1960 p 157-60. Brittle 
fracture as basic problem of local safety of metallic structural 
members ; derivation of equation for conditions causing brittle 
fracture under multiaxial load at different temperatures and 
rates of elongation, on basis of H.M.SCHNADT’s theory of 
strength of metals; possible explanation of size effect on basis 
of existing equations for crack propagation; outline of addi- 
tional fundamental research needed. 22 refs. 

See Films—Metallic ; Metallizing—Vacuum ; Metal- 
lurgy—Vacuum Applications. 


Ueber die Verbrennungsgeschwindigkeit 
von NE-Schwermetalldraehten in Sauerstoff, L.KIRSCHFELD. 
Metall v 14 n 8 Aug 1960 p 792-6. Rate of combustion in 
oxygen of nonferrous heavy metal wire; measurements on 
copper, brass, and zine wire specimens; effects of wire diam- 
eter and of oxygen pressure; conclusions on mechanisms of 
combustion; reason for investigation is safety for producers 
and users of oxygen, who are advised to use copper in high 
pressure oxygen lines as “metal fire’’ prevention. 


See also Metals and Alloys—Forming ; 
Metals Cutting—Explosive; Metals Testing—-Explosion. 


Can Explosive Forming Solve Your Design Problems? E.L. 
ARMSTRONG. Iron Age v 186 n 21 Nov 24 1960 p 85-7. Use 
of explosives can replace both forging press and male die in 
many forming applications by shaping and trimming parts 
to size in single blast; method is applicable to many cladding, 
forming, cutting, and trimming operations; in research and 
development programs prototype dies are often complex and 
expensive, and explosive forming can provide simple, rapid, 
and inexpensive short cut; some successful results achieved 
by Rocketdyne are described. 

Du Pont Reports on Explosive Forming. Steel v 145 n 21 
Nov 23 1959 p 74-6. While not yet mass production operation, 
and still predominantly experimental, explosive forming has 
nevertheless become standard production method of forming 
for many companies; only 10 lb of explosive required to form 
8 ft diam hemisphere for tank car end from 3/16 in. thick 
blank; although not applicable to brittle material, technique 
has promise for finish sizing, improved mating of parts, and 
for hardening austenitic steels; minimum = springback is 
advantage where dimensional accuracy is important. 


Explosive Forming—From Blank ...To Cone... In One 
Easy Step. Steel v 145 n 23 Dee 7 1959 p 152. Forming cone 
or hemisphere with explosives is economical, and eliminates 
spinning or welding of such shapes; modification of deep 
drawing process permits kind of metal gathering which pro- 
duces cones with walls thicker than original blank; description 
of methods developed by H.P.Tardif, Defense Research Board, 
Canadian Armament and Development Establishment. 


Explosive Forming Goes Commercial. Steel vy 145 n 24 Dee 
14 1959 p 98-100. Ryan Aeronautical Co employs explosive 
forming as full scale dependable production method for routine 
manufacture of components, impractical or impossible to be 
done with conventional diesets; very large economies accrue 
in production of diffuser cones, tailpipes, baffles, shrouds, 
domes, and other shapes in work done on subcontract for 
other aircraft and missile manufacturers; technique _ elim- 
inates rolling and welding in production of high strength-high 
temperature resistant parts. 

Explosive Forming Tested by Rocketdyne. Steel v 145 n 26 
Dec 28 1959 p 74-5. Series of 6 photographs follow sequence 
of explosive forming operation at Rocketdyne division of 
North American Aviation Inc. 


Explosive Forms Aluminum Door. Iron Age v 186 n 12 Sept 
22 1960 p 100-1. Special Project Dept, American Potash & 
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Chem Corp has investigated use of explosives as method of 
forging aircraft and missile parts, as check on manufacturing 
methods for US Air Force; Al alloys 7075 and 2014 were 
used for fabrication of low relief access doors, and structural 
members made of integrally stiffened skin; sequence of opera- 
tions is described in which Trona 502 serves as explosive; 
results of investigation indicate suitability of method to rapid 
shaping of low draft forgings. 


Hydrospark Forming Offers Control, High Accuracy. Steel 
v 147 n 2 July 11 1960 p 92-4. Technique whereby high inten- 
sity electrical spark discharged in water exerts hydraulic 
pressure to deform metals, provides most advantages of explo- 
sive forming without some disadvantages, and is particularly 
suited to expansion and sizing of hollow bodies; results of 
experimental research performed by some aircraft companies. 


Researchers Score Three Bull’s-Eyes in Explosive Metal- 
working. Steel v 147 n 16 Oct 17 1960 p 126-8. Results of 
investigation at Battelle Memorial Inst indicate that brittle 
ceramics and metal powders can be shaped, pressed, and even 
welded; square metal tubes of Zr containing brittle cermet 
cores were successfully corrugated and sized, stainless cladding 
was applied to stainless-ceramic tubes in single blast, without 
necessity for heat treatment, and Cu plates were hardened 
from Rb 20 to Rb 100 without causing fracture of metal; 
basic techniques of confined and unconfined systems are 
described. 

Spark Bomb: New Metal Former. Iron Age v 184 n 12 Sept 
17 1959 p 109. Metals required for outer space are difficult 
to fabricate by conventional methods ; new technique developed 
at Republic Aviation Corp extends explosion forming; instead 
of common blasting materials and high explosive compounds, 
method employs electric spark to generate high velocity shock 
wave in water; spark initiated from capacitor bank develops 
6000 hp in 40 millionth sec; method may challenge expensive 
hydraulic presses for many operations. 


Use of Explosives in Working in Metals, R.E.LEYMAN. 
S African Mech Engr v 9 n 11 June 1960 p 273-91. Hard-to- 
work metals can be formed into complex shapes at great 
speed; austenitic manganese steel castings can be ‘shock 
hardened’ effectively to inch depths; processes are not suitable 
for mass production and must be judiciously applied and used 
with care; shock hardening may prove applicable to castings 
in other metals whose mechanical properties are improved by 
cold working ; photomicrographs and graphical data. 

Working Metals by Detonating Explosives, J.H.COOK. Sheet 
Metal Industries vy 37 n 396 Apr 1960 p 253-8. Explosive form- 
ing or shaping of metals; jointing by explosives of two metal 
tubes in common collar; use of explosives for compacting of 
metal powders; engraving on metals; other examples for 
working metals by explosives such as hardening, cutting cast 
iron, cutting of metal plates and boring of holes in metals; 
evaluation of process. 


Extrusion. See also Aircraft Manufacture; Aluminum and Al- 
loys—Extrusion ; Beryllium and Alloys—Extrusion ; Copper and 
Alloys—Extrusion ; Forge Shop Practice; Friction; Magnesium 
and Alloys—HExtrusion; Metals and Alloys—Cold Working ; 
Metals and Alloys—Forming; Metals Testing—Surface; 
Presses ; Steel—HExtrusion. 


Extruding Costly Metals Cuts Scrap, Ups Physicals. Steel 
v 145 n 12 Sept 21 1959 p 88-90. Al alloys, Zr, Cb, Ta, V, Be, 
Mo, and Ti undergo improvement in properties when extruded 
below recrystallization temperature by process developed by 
Bridgeport Brass Co; hydraulic presses operated at low ram 
speeds enable as high as 85% billet recovery; uneven sections 
can be produced with good dimensions and surface finish. 


Extrusion. Precision Metal Molding v 17 n 11 Nov 1959 
p 42-55. Series of articles presented as follows: Rising Die 
Steel Sales Foretell Greater Industrial Use of Extrusions, 42 ; 
Cold Extrusion of Steel, P.G.WITTEMAN, 43; Progress Report 
from Integrated Extruders, 44-5; What Shapes Can Be Ex- 
truded?, 46-53; How Lightolier Buys Extrusions, G.W.FUCHS, 
54-5. 


Extrusion Helps Hold Cost Line. Steel v 145 n 9 Aug 31 
1959 p 64-5. Chipless forming method allows fabricators to 
use less costly materials, reduces material consumption, reduces 
machining requirements, and lowers material handling costs ; 
Chevrolet Stamping Plant in Cleveland has installed three 
Verson extrusion presses and is producing bearing races and 
propeller shaft ends at substantial savings; description and 
photographs of operation. 


Factors Affecting Temperature During Extrusion of Non- 
Ferrous Metals, A.R.E.SINGER, J.W.COAKHAM. Metallurgia 
v 60 n 362 Dec 1959 p 239-46. Heat balance during extrusion 
under range of conditions of copper, lead, tin and aluminum 
considered; examination of progress made in controlling 
temperature variations arising. 21 refs. 


Further Experiments on Cold Extrusion of Metals Using 
Lubrication at Slow Speeds, R.J.WILCOX, P.W.WHITTON. 
Inst Metals—J v 88 pt 4 Dec 1959 p 145-9. Reference made 
to authors’ paper on cold lubricated extrusion of super-pure 
aluminum at slow speeds, indexed in Engineering Index 1959 
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p 85 from May 1959 issue; need felt to obtain additional 
corroboration of equation derived previously; copper and two 
aluminum alloys chosen to test effects of strain hardening 
characteristics; inverted extrusion pressures for these mate- 
rials calculated from empirical equation derived from earlier 
experiments, agree with experimental values within 7%. 

Hot Extrusion of Non-Ferrous Metals, R.CHADWICK. Metal- 
lurgical Reviews v 4 n 15 1959 p 189-255, 8 plates. Extrusion 
methods and twols; flow in direct extrusion; fully lubricated 
extrusion; surfaces of extruded products; data on extrusion 
of copper, lead, aluminum, magnesium, Zinc, nickel and 
titanium and their alloys; extrusion of Zr, No, V, U and Be; 
extrusion textures; extrusion of powders. 120 refs. 


Precision Cold Extrusion of Metals, R.A.QUADT. _ Metal 
Progress v 77 n 5 May 1960 p 121-4, 164. Description of 
process which offers rapid production of parts with close 
dimensional control; its successful use in fabrication of steel, 
aluminum, titanium and some uncommon metals. 


Upper-Bound Approach to Plane-Strain Forging and Extru- 
sion, H.KUDO. Int J Mech Sciences v 1 n 2-3, 4 Apr 1960 
p 229-52, July p 366-8. Apr: Method is applied to various 
types of plane-strain extrusion and forging of rigid-perfectly 
plastic material with closed dies; steady-state extrusion and 
piercing pressures agree with those derived from slip-line 
theory to within error of 10%, for range of reductions 0.2 to 
0.95. July: Photographs of flow patterns on sections of Pb 
billets during various plane-strain forging and extrusion opera- 
tions; patterns are compared with most suitable rigid-triangle 
velocity fields which yield minimum upper bounds for working 
pressure, and satisfactory agreement is found; 36 photographs 
and diagrams. 


Use of Upper-Bound Solutions for Determination of Tem- 
perature Distributions in Fast Hot Rolling and Axi-Symmetric 
Extrusion Processes, W.JOHNSON, H.KUDO. Int J Mech 
Sciences v 1 n 2-3 Apr 1960 p 175-91. Results of calculations 
of deformation of initially square grid and calculation of neces- 
sary roll torque and roll pressure distribution are given; two 
forms of velocity field for extrusion through square die, and 
extrusion through smooth conical die are discussed. 


Variation in Mechanical Properties of Nonferrous Metals and 
Alloys on Hydraulically Extruding Them at High Pressure, 
B.IL.BERESNEV, L.F.VERESHCHAGIN, Yu.N.RYABININ. 
Physics of Metals & Metallography vy 7 n 2 1959 p 83-9. English 
translation of article indexed in Engineering Index 1959 
p 797 from Fizika Metallov i Metallovedenie Feb 1959. 


Fatigue. See also Aircraft Materials—Fatigue; Aluminum and 
Alloys—Fatigue; Automobile Materials—Testing; Copper and 
Alloys—Fatigue ; Gas Turbines—Materials ; Malleable Iron Cast- 
ings—Testing; Materials Testing Apparatus; Metallography ; 
Metals and Alloys—Creep; Metals and Alloys—Fracture; Met- 
als and Alloys—Hard Facing; Metals and Alloys—Mechanical 
Properties; Metals Corrosion—Testing; Metals Finishing— 
Blast; Metals Testing; Mine Hoists—Cages; Steel—Fatigue; 
Welds—Fatigue; Wire Rope—Testing. 


Anwendung physikalisch-metallkundlicher Untersuchungsver- 
fahren bei der Dauerschwingpruefung von Werkstoffen, M. 
HEMPEL. Draht v 11 n 4 Apr 1960 p 151-7. Use of physico- 
metallurgical methods in testing of materials under alternating 
fatigue stress; summary of methods giving indirect indication 
of changes caused in material by different stress conditions 
(mechanical, electrical, and magnetic properties, damping, 
etc); direct determination of crystallographie and structural 
Paes ks theories on mechanism of fatigue crack formation. 
46 refs. 


Basic Research in Fatigue of Metals, T.J.DOLAN. Am Soe 
Testing Matls—Bul n 240 Sept 1959 p 24-7; see also abstract 
in Metal Treatment & Drop Forging v 27 n 173 Feb 1960 
p 50-2. Summary of thoughts of Research Subcommittee of 
Committee E-9 on Fatigue, partially inspired by criticisms in 
paper by A.J.KENNEDY indexed in Engineering Index 1959 
p 797 from Engineering Dec 12 1958; boundaries of present 
knowledge outlined and further lines of work suggested. 


Effect of Oleophobie Films on Metal Fatigue, H.E.FRANKEL, 
J.A.BBENNETT, W.L.HOLSHOUSER. US Bur Standards— 
J Research—Eng & Instrumentation v 64C n 2 Apr-June 1960 
p 147-50. Fatigue strengths of low alloy steel, magnesium 
alloy, and copper beryllium alloy were increased by coating 
with certain polar organic compounds; dispersion of results 
was much less for coated specimens than for clean ones; tests 
showed slight improvement for 17-7 PH stainless steel; effect 
of coatings may be mainly due to their action as barrier to 
water and oxygen molecules. 


Experimental Study of V-Notch Fatigue Test, D.S.DUG- 
DALE. J Mechanics & Physics of Solids v 7 n 4 Oct 1959 
p 282-7. Rotating bending tests carried out by Engineering 
Dept, University College of Swansea, on sharply notched 
specimens of several materials; logarithmie plotting gave 
S-N curves consisting of straight lines of gradient common 
to all materials, suggesting power law of crack propagation ; 
when residual stress was introduced by preloading specimens, 
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results following similar pattern were obtained; correlation 
between results of static and fatigue tests; tabular and graph- 
ical data. 

Fatigue From Metallurgical Point of View, O.E.LISSNER. 
S African Inst Min & Met—J v 60 n 5 Dee 1959 p 213-32 
(discussion) 232-8. Initiation and _ propagation of fatigue ; 
formation of first crack and its implications; fatigue theories ; 
fatigue damage and damage line; influence on fatigue of 
directional properties, grain size, grain boundaries, tempera- 
ture, heat treatment, surface treatments, and surface coating ; 
effect of surface oxidation. 

Generalization of Cumulative Damage, R.M.MAINS. ASME 
—Trans—J Basie Eng v 82 Ser Dn 2 June 1960 p 435-40. 
Indexed in Engineering Index 1959 p 797 from Paper n 
59-Met-1. 

L’application de la méthode Locati n’utilisant qu’une seule 
piéce, au controle de la limite de fatigue de piéces diverses 
d’automobile, C.DAUBERTES, J.BEURET, M.RENOUT, R. 
CAZAUD, Metallurgia Italiana v 51 n 12 Dec 1959 p 541-7. 
Application of Locati-method using single specimen for control 
of fatigue limit of various automotive parts; tests were made 
on erankshafts, wheels, etc, and in case of wheel hubs fatigue 
limit was verified by statistical tests; results obtained confirm 
importance of Locati test method for pre-determination of 
fatigue limit of prototype parts and for control of mass 
produced parts. (In French). 

Pouziti elektronove mikroskopie k sledovani kinetiky jevu v 
predem zvolenych oblastech, M.MOLCIK, M.KLESNIL. Hut- 
nicke Listy v 14 n 8 Aug 1959 p 688-92. Use of electron 
microscopy to observe kinetics of fatigue phenomena in 
selected areas; methods of preparation of two step collodion- 
carbon replicas of good resolving power; method has been 
used in study of development of fatigue phenomena in carbon 
steel, and also has contributed to knowledge of development 
of coherence failures in early stages of oscillating stress. 


Problem of Cumulative Fatigue Damage in Sheet, T.R.G. 
WILLIAMS, D.H.HUGHES. Sheet Metal Industries v 87 n 401 
Sept 1960 p 658-9. Review of developments in estimation of 
cumulative fatigue damage; it is concluded that recently 
developed techniques for assessing cumulative fatigue damage 
although retaining simple concept of linear damage proposed 
by Miner, do nevertheless require special material test data 
and fail to make use of ordinary S/N curve. 


Propagating and Non-Propagating Fatigue Cracks in Metals, 
R.C.A.THURSTON. Canada. Dept Mines & Tech Surveys— 
Mines Branch—Information Cir IC 115 Jan 20 1960 44 p. 
Methods of detecting crack initiation and of measuring subse- 
quent growth of crack; experimental results of numerous 
investigations of crack growth in laboratory specimens, and 
in simple and complex structures, of ferrous and nonferrous 
alloys are reviewed and compared with theoretical predictions ; 
effect of fatigue cracks on static strength and on subsequent 
response of material to cyclic loading is discussed. 


Propagation of Fatigue Cracks in Various Sheet Materials, 
N.E.FROST. J Mech Eng Science vy 1 n 2 Sept 1959 p 151-70. 
Tests on sheet specimens approximately 10 in. wide by 0.1 in. 
thick containing small central slit; measurements made of 
growth of fatigue cracks initiated by slit, as test proceeded; 
mean tensile stress applied so that loading was never com- 
pressive; results analyzed in accordance with geometrical 
similarity hypothesis; over region of stable continuous fatigue 
erack growth, coefficient K was proportional to cube of alter- 
nating stress for all materials tested. 


Research and Failures of Metals in Service, C.E.PHILLIPS, 
A.C.LOW. Inst Mar Engrs—Trans vy 71 n 12 Dec 1959 p 
357-65. Examples of mechanical breakdown, and programs of 
research which have resulted more or less directly from them; 
laboratory conditions ; size effect and fatigue strength reduc- 
tion factors ; cracks and fretting; stress history effects; cor- 
rosion fatigue; failures at high temperatures; methods of 
improving strength; specific references are made to use of 
various steels and aluminum, and failures in vehicles, aircraft, 
marine machinery, etc. 


Theory and Test Results on Fatigue of Metals, F.STUESSI 
ASCE—Proe v 85 (J Structural Div) n ST8 Oct 1959 Paper 
n 2222 p 65-90. Empirical fatigue relationship between mean 
stress and alternating stress of cycle; five material charac- 
teristics and resulting number of cycles to failure; influence 
of rate of cycling, strain-hardening, and stress concentration. 


X-Ray Diffraction Study of Process of Fatigue by ‘‘Inde- 
pendent Standard” Method, V.P.TEKHT, I.E.CHERNIKOVA. 
Physics of Metals & Metallography vy 7 n 1 1959 p 1385-8, 
English translation of article indexed in Engineering Index 
1959 p 798 from Fizika Metalloy i Metallovedenie Jan 1959, 


Fire Hazards. See Metals and Alloys—Explosive Properties, 
Forging. See Forge Shop Practice. 
Forming. See also Aircraft Manufacture—Forming; Metals and 


cee Mee be is wage and Alloys—Deformation; Met- 
als anc oys—Explosives Applications; M - 
Extrusion; Sheet Metal Working, rae pits AAT 
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Fracture. 
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Forskningens betydelse for den plastiska formgivningens 
tekniska och ekonomiska utveckling, G-WALLQUIST. Jernkon- 
torets Annaler v 144 n 7 1960 p 481-519. Importance of 
research for technical and economic development of plastic 
deformation ; account of research work carried out at Royal 
Institute of Technology, Stockholm in fields of rolling, forging, 
etc, of metals and alloys. 94 refs. 


How You Can Use High Energy Rate Forming. Steel v 146 
n 17 Apr 25 1960 p 108-11. Four new processes of explosive 
forming, hydroelectric forming, pneumatic-mechanical forming, 
and closed cavity extrusion molding are defined, evaluated, 
and their applications discussed. 


Magic of Magnetism Forms, Coins, Machines, Heat Treats 
Metals. Steel v 147 n 7 Aug 15 1960 p 80-1. New high energy 
rate forming method called electromagnetic forming, in which 
surges of magnetism exceeding 50,000 psi in power are devel- 
oped, has application to coining, machining, heat treating, 
and other operations; h-v charges of electricity build magnetic 
field so rapidly that metal which is adjacent to coil is forced 
into die with near explosive velocity; advantage over other 
high velocity forming methods is that it can be used indoors. 

Magnetic Forming. Am Mach/Metalworking Mfg v 104 n 20 
Oct 30 1960 p 95-6. First information on magnetic forming 
process and also on new blowout switch that greatly improves 
its practicality; Naval Research Laboratory uses method to 


swage tubes for coaxial cable; other possible shapes; how 
coaxial cable connections are produced. 
Review of High-Energy Forming Methods, W.W.WOOD. 


Engrs’ Digest v 21 n 6, 7 June 1960 p 119-23, July p 86-90. 
June: Details of various types of high-energy forming, divided 
into large-mass, high-velocity, high-temperature and induced 
sound-wave methods; theory of plastic dependence, and hydro- 
static pressure. July: Mechanism of plastic flow is indicated, 
energy comparisons, and limitations and applications of high- 
energy forming methods. 


Temperature Distributions in Some Fast Metal-Working Op- 
erations, R.I.TANNER, W.JOHNSON. Int J Mech Sciences 
vind Jan 1960 p 28-44. Basic equations concerned with heat 
generation and flow in plastically deforming body; criteria 
established for neglecting body forces and accelerations; 
“thermal Mach number” is evidenced, being ratio of heat 
diffusion to typical velocity in system; space rate of heat 
diffusion upstream of tangential velocity discontinuity in 
plane plastic flow is negligible for practical purposes when 
speed normal to discontinuity is more than 2 in./sec. 


See also Magnesium Metallography; Metallography ; 
Metals and Alloys—Embrittlement; Metals and Alloys—Mech- 
anical Properties; Metals Corrosion; Metals Testing—Elastic- 
ity; Metals Testing—Fracture; Rockets and Missiles—Manu- 
facture; Steel—Fracture. 

Ductile Fracture in Metals, K.E.PUTTICK. Philosophical 
Mag v 4 n 44 Aug 1959 p 964-9. Cup-and-cone fracture in 
single phase ductile metals appears to originate at holes 
formed by drawing away of material from nonmetallic inclu- 
sions, as suggested by C.F.TIPPER: in Cu, holes expand 
under triaxial stresses in neck and coalesce in macroscopic 
fissure; in a-Fe fine cracks formed by stress concentrated at 
holes; in coarse grained material shear cracks formed on 
surface of neck; pure polycrystalline Al separates at neck of 
tensile specimen by slipping-off along plane of shear. 


Interstitials and Fracture of Metals, T.E.SCOTT, A.R. 
TROIANO. Nature (Lond) v 185 n 4710 Feb 6 1960 p 372-3. 
Interstitial-induced delayed brittle failure may be general 
behavior in metals which can attain critical stress state in 
temperature range dictated by mobility requirement; results 
and their implications. 


Microcracks, and Static and Dynamic Elastic Constants of 
Annealed and Heavily Cold-Worked Metals, J.R.BRISTOV. 
Brit J Applied Physics v 11 n 2 Feb 1960 p 81-5. Role of 
submicroscopic cracks in fracture of ductile metals is inves- 
tigated; it is shown that microcracks will produce changes in 
elastic constant comparable with changes in electrical resis- 
tivity; measurements of effect of heavy cold-working in 
aluminum, copper, and nickel, however, revealed no changes 
in moduli ascribable to presence of microcracks; large and 
consistent difference was unexpectedly found between bulk 
moduli and Poisson’s ratio. 29 refs. 


On Brittle Fracture of Structures, P.C.PARIS, W.E.AN- 
DERSON. Trend in Eng v 12 n 2 Apr 1960 p 11-14. Theories 
of fracture including concept that “state of stress” at point 
may be regarded as cause of incipient fracturing, and theory 
that all materials and structures contain flaws, and that under 
load, worst of these flaws will grow, causing fracture, are 
reviewed; concepts are presently employed in aircraft industry 
for analysis of fracture in structures composed of ductile 
metals; some applications of theories, and current trends in 
fracture analysis are discussed. 


Sheet Alloys Graded by “Sharp-Notch Sensitivity”, G.B. 
ESPEY. Metal Progress v 78 n 2 Aug 1960 p 83-8. Various 
high strength sheets for tanks containing solid and liquid 
fuel for rockets are evaluated as to their tendency to fracture 
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in brittle manner; sharp edge notched test piece used by 
NASA and proposed by Special ASTM Committee, simulates 
action of cracks or crack-like flaws in operating components ; 
observations from tests on stainless Types 301 and 304 i 
aluminum alloy 2014-T 6, Inconel ‘‘X”’ and several titanium 
alloys are reported. 


Why Metals Break and What to Do About it—Manual 
No. 169, D.PECKNER. Matls in Design Eng v 51 n 4 Apr 
1960 p 127-42. Up-to-date summary of present knowledge 
concerning fracture of metals; current theories of fracture; 
fatigue and brittle failures; tensile and stress corrosion fail- 
ures; case histories. 

Friction. See Friction. 
Galvanized. See Galvanized Metal; Galvanizing. 
Gases. See also Cast Iron—Gases. 


Aufbau und praktische Ergebnisse etc. H.FEICHTINGER, 
H.BAECHTOLD, W.SCHUHKNECHT. Schweizer Archiv v 25 
n 12 Dec 1959 p 426-39. Design of, and practical results 
obtained with, improved apparatus for faster and more accurate 
determination of gases in metals by modified fractional hot 
extraction method; illustrated description of apparatus, its 
advantages, and applicability; method is largely automatic; 
measurements are obtained as combination of evolograms and 
chromatograms; examples, mostly for steel. 


Bestimmung von Gasen in Metallen nach dem Heissextrak- 
tionsverfahren etc, R.LESSER, H.GRUBER. Zeit fuer Metall- 
kunde v 51 n 9 Sept 1960 p 495-501. Determination of gases in 
metals by hot extraction method employing highly sensitive 
gas chromatograph; description of newly developed hot extrac- 
tion apparatus for determination of hydrogen, nitrogen, and 
oxygen in high melting metals; HF generator used for heating 
of graphite crucible in which specimens are melted and car- 
buretted. 31 refs. 


Dosage differentiel de l’oxygéne dans les métaux par bro- 
muration-reduction, R.DURAND, F.NOUYRIGAT. Revue de 
Métallurgie v 57 n 4 Apr 1960 p 347-53. Differential analysis 
of oxygen in metals by bromination reduction method; descrip- 
tion of apparatus and technique used in authors’ modification 
of M.CODELL, G.NORWITZ, and S.KALLMANN’s 1957 bro- 
mination-carbon reduction method; it enables, in many cases, 
differentiation between oxygen in solution and that present as 
oxides ; examples. 


Essais sur modéles pour l]’étude du processus de dégazage 
des métaux en fusion, T.KRAUS, O.WINKLER. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 7 July 1960 
p 520-4 (discussion) 525-6. Model tests for study of degasifica- 
tion of molten metal; theoretical discussion of factors involved 
in vacuum degasification, and model tests in CO2/H20 system 
to determine factors affecting bubble formation in liquid; 
results demonstrate importance of hydromechanie forces and 
indicate direction for future research. 


Hydrogen Permeation Through Metals, Alloys and Oxides 
at Elevated Temperatures, C.L.HUFFINE, J.M.WILLIAMS. 
Corrosion v 16 n 9 Sept 1960 p 102-4. Permeation rates of 
hydrogen through AISI Type 446 stainless steel and Fe-20 
Cr-5 Al alloy were determined to 2150 F under various condi- 
tions of surface oxidation; presence of continuous oxide film 
resulted in thousand fold reduction in permeation rate over 
that through unoxidized metal; under conditions in which 
oxide could not be replenished, its barrier effect was largely 
destroyed through reduction of oxide by emerging hydrogen. 


Glass Bonding. See Metals and Alloys—Bonding. 
Grease Removal. See Metals Cleaning. 


Hard Facing. See also Blast Furnaces—Maintenance and Re- 
pair; Metallizing; Valves and Valve Gear—Maintenance and 
Repair. 


Contribution a l’etude de la resistance a la fatigue des 
pieces reparees par rechargement, H. de LEIRIS, H.GRANJON. 
Soudage et Techniques Connexes v 14 n 3-4 Mar-Apr 1960 
p 85-101 (discussion) 102. Study of fatigue resistance of parts 
repaired by hard surfacing; report on cyclic torsion tests on 
eylindrical bars, built-up either by are welding with coated 
electrodes or by metal spraying, and machined subsequently ; 
in case of former, various thicknesses, widths and welding 
conditions were studied, while for part to be built-up by 
metallizing several methods of preparation were considered. 


Einfluss der Schweissbedingungen auf das Verschleissver- 
halten von Auftragsschweissungen, K.WELLINGER, H.UETZ. 
Schweissen u Schneiden v 11 n 12 Dec 1959 p 458-74. Effect 
of welding conditions on wear of hard faced materials; wide 
range of built-up surfaces were tested in sliding friction 
against different abrasives; additional variables investigated 
were welding process, number of layers, diameter of filler rod, 
flame setting, welding current, parent metal, and welder’s 
skill. 25 refs. 

Hard-Facing of Metals with ‘‘Powder-Tape’’ Electrodes, O.A. 
BAKSI, E.F.BELOUSOV, G.P.KLENKOVKIN, V.M.SOLOV- 
SKOY, T.V.SUMINA. Engrs’ Digest v 21 n 4 Apr 1960 p 95-6. 
“Powder-tape’”’ electrode developed in Russia can be used in 
submerged-are automatic and semi-automatic metal-deposition 
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processes and for manual hard-facing; hard-alloy powder is 
enclosed between two steel strips, lower corrugated strip being 
provided with compartments for powder, and covering strip 
enclosing powder in assembly. Translation of paper from 
Svarochnoye Proizvodstvo n 3 Mar 1960 p 30-3. 


Hard-Facing with ‘“Stellite’’ Powders, J.R.GAULT. Brit 
Welding J v 7 n 5 May 1960 p 318-23. Spray Fuse process 
and powder weld technique described; processes are comple- 
mentary to each other and to older oxyacetylene and are 
methods of deposition; they can be used to coat many com- 
ponents which, on economic grounds, did not previously 
justify Stellite hard facing. 


Hardsurfacing Guide, V.PETERS. Coal Age v 65 n 9 Sept 
1960 p 88-94. Metallurgy of hardsurfacing; proper selection 
and application of electrodes; special hardsurfacing chart 
shows how good various types of electrodes are for specific 
applications. 


Improving Wear Resistance by Hardfacing by Welding, 
E.N.GREGORY. Eng Matls & Design v 2 n 8-9 Aug-Sept 
1959 p 425-9. Factors of wear such as abrasion, impact, heat 
and corrosion between normal constructional steels and hard- 
facing alloys are discussed relative to developing principles 
for selecting most suitable of hardfacing rods; characteristics 
of four basic types are given; factors governing selection of 
hardfacing alloys; welding processes applicable, and recent 
developments in field are discussed. 


Panzern von Maschinenteilen und Werkzeugen mit dem 
Schweissbrenner, H.KILLING. Schweissen u Schneiden v 11 
n 11 Nov 1959 p 482-6. Hard surfacing of machine parts and 
tools with welding torch; summary of literature and expe- 
rience; description of process and technique as distinguished 
from build-up welding; examples of application in production 
and repair, taking into consideration different types of stresses 
on machine parts and tools. 


Practical Guide to Hard Facing, C.W.ROGERS. Western 
Construction v 35 n 1-A Jan 1960 p 46-9. Composition of 
materials, proper selection for various types of jobs, welding 
tools, techniques, and recommended heat control are reviewed. 


Prispevek k snizeni abrasivniho opotrebeni lopatek spalo- 
vacich turbin v hutnich zavodech, K.LOBL, J. VODSEDALEK. 
Hutnicke Listy v 14 n 10 Oct 1959 p 879-85. Contribution to 
reduction of abrasive wear of combustion turbine blades in 
metallurgical plants; investigation of factors which influence 
service conditions of blades has confirmed feasibility of hard 
surfacing by deposition of weld metal, particularly to stator 
blades ; higher costs and technological difficulties of this method 
are considered. 


Versuche mit der Sigma-Auftragsschweissung bei Verwen- 
dung von Argon-Schutzgas, R.NASS, E.BRAMMERTZ. Werk- 
statt u Betrieb v 93 n 2 Feb 1960 p 75-84. Argon are Sigma 
hard facing; results of tests described indicate that by hard 
facing, chromium alloy coatings can be applied to St 50 and 
St 52 steels, and GS 52 cast steel, which have greater strength 
and hardness, good wearing consistency and, better resistance 
to wear; hardness can be influenced by applying several coat- 
ings having different chromium content. 


Wear-Resistant Hard-Facing with Horizontal Plate Electrode, 
B.M.KONTOROV, N.V.POPOVA. Welding Production (trans- 
lation of Svarochnoe Proizvodstvo) Sept 1959 p 75-84. New 
rapid method of semi-automatic hard facing with electrode 
developed by ORGRES; electrodes consist of metal plates of 
suitable size and shape; composition of coatings and powder 
mixtures depends on composition and properties of workpiece; 
advantages include considerably increased production, use of 
standard welding transformers, ete. 


Health Hazards. See Metals and Alloys—Explosive Properties. 
Heat Conductivity. See also Metals and Alloys—Irradiation ; 


Metals and Alloys—Refractory. 


Heat Conduction in Melting Slab, S.J.CITRON. J Aero/Space 
Sciences v 27 n 3 Mar 1960 p 219-28. Behavior, after initiation 
of melting, of slab insulated on one side and subjected to 
heat input varying arbitrarily with time on other is studied; 
method of approximation developed requires solution of or- 
dinary nonlinear differential equation solved numerically on 
desk calculator; solutions may be used to match conditions 
resulting from aerodynamic heating problem; curves of melt 
thickness vs time for constant and typical heat input incurred 
by body descending through atmosphere. 

High Alloy Steels for Use as Thermal Conductivity Standard, 
R.W.POWELL,R.P.TYE. Brit J Applied Physics vy 11 n 5 
May 1960 p 195-8. Absolute longitudinal steady heat flow 
method is described for determination of thermal conductivity 
of bar of Macloy G steel over range 0 to 180 C; steels are 
suggested for use as standards for comparative thermal con- 
ductivity determinations on metals of low conductivity. 


Lattice Thermal Conductivity of Alloys, W.R.G.KEMP, P.G. 
KLEMENS. Australian J Physics v 18 n 2A July 1960 p 
247-54. Conductivity at liquid helium temperatures yields 
information about nature of electron-phonon interaction, and 
about density of dislocations; in course of investigation, 
changes of thermal conductivity of deformed alloys were com- 


pared with stored energy release; results suggest that theory 
underestimates scattering of phonons by dislocations by factor 
of 3 to 6. 22 refs. 


Thermal Conductance Across Metal Joints, W.J.GRAFF. 
Machine Design v 32 n 19 Sept 15 1960 p 166-72. Description 
of new concept that uses dimensionless parameter for predict- 
ing values of thermal resistance in joints of same metal. 


Thermal Transport in Dilute Alloys, G.K.WHITE. Australian 
J. Physies v 13 n 2A July 1960 p 255-9. Experimental values 
of thermal resistivity for number of elements, including cop- 
per, silver, gold, argon, germanium, silicon, antimony, and 
bismuth, are compared with theoretical values deduced from 
anharmonic coupling between lattice vibrations; for copper-, 
silver-, and gold-rich alloys, experimental and theoretical data 
for scattering of lattice waves by point defects are compared. 


Heat Resisting. See also Aircraft Materials—Heat Resisting ; 


Boron; Brazing; Columbium; Gas Turbines—Materials ; Light 
Metals; Metallurgy—Research; Metals and Alloys—Machin- 
ability; Metals and Alloys—Refractory; Metals Corrosion— 
High Temperature; Metals Cutting; Metals Testing; Metals 
Testing—High Temperature; Nuclear Reactors—Materials ; 
Powder Metal Products; Powder Metallurgy ; Steel—Heat Re- 
sisting. 


High-Temperature Aging Structures in y’-Hardened Aus- 
tenitic Alloys, W.C.HAGEL, H.J.BEATTIE, Jr. Met Soe of 
AIME—Trans v 215 n 6 Dee 1959 p 967-76. Variations in 
secondary phase reactions of six nickel and cobalt alloys 
determined as function of solutioning from 1700 to 2200 F 
and aging at 1200 to 1800 F for up to 1000 hr; room tem- 
perature impact energies and hardnesses also measured ; 
precipitation hardening of these alloys results mainly from 
grain interior formation of yy’; cellular precipitation of 
y’ oeeurs up to 1500 F in cobalt nickel alloys devoid of 
chromium. 


High-Temperature Alloys in U.S.S.R., A.G.GUY. Metal 
Progress v 77 n 1 Jan 1960 p 82-6. Research procedures em- 
ployed at Institute of Metallurgy of Academy of Sciences ; 
laboratory of chemistry of metallic alloys; diffusion and high 
temperature strength; activities of laboratories of mechanical 
properties of alloys and of plastic deformation of metals; 
plastic deformation of brittle alloys; cooperation between 
research and industry. 


Neuere Entwicklung bei den hochwarmfesten Werkstoffen, 
A.von den STEINEN. Schweizer Archiv v 25 n 11:Nov 1959 
p 399-408. Recent developments in field of high temperature 
resistant materials; review, based on selected literature (1954- 
59), under following headings: nonaustenitic chromium steels, 
austenitic Cr-Mn and Cr-Ni steels, nickel alloys, and cobalt 
alloys; stress rupture curves reproduced; future trends. 


Review of Problems in Using Flat-Rolled Materials in Air- 
and Space-Weapon Systems. Battelle Memorial Inst—DMIC 
Memorandum 52 Apr 14 1960 20 p. Survey is based on informa- 
tion made available by producers, fabricators, consumers, and 
government agencies; titanium sheet rolling program; high 
strength steels; refractory metals; many materials for poten- 
tial aircraft and missile applications are in early stage of 
development and are not now available as commercial products ; 
little specific information on them exists so far. 


Updating High-Temperature Metallurgy, E.S.JONES, L.P. 
JAHNKE. Metal Progress v 78 n 4 Oct 1960 p 131-5. Six 
sectors discussed are: ‘‘Ausforming’’ of martensitic steels; 
B-titanium alloy development; cold worked nickel base super- 
alloys; apparent stagnation of nickel cobalt superalloys; rapid 
growth in columbium alloys; emergence of tungsten as struc- 
tural metal; other areas of promise. 


Vliyanie legirovaniya na uprochnenie i razuprochnenie zha- 
yoprochnykh splavovy na _ zheleznoi osnove, D.F.ZHIRNOV. 
Metallovedenie i Termicheskaya Obrabotka Metallov n 3 Mar 
1959 p 17-19. Effect of alloying on hardening and softening 
of heat resisting ferrous alloys; relationship of recrystallization 
to hardness, as function of annealing temperature; micro- 
structural study of influence of carbon, vanadium, aluminum, 
molybdenum, tungsten, and columbium on experimental alloy 
(iron, 18% Cr, 8% Ni and 8% Mn). 


Warmfeste Werkstoffe in Feinguss, R.SCHWALBE. Stahl 
u Hisen Vv 80 nil Jan 7 1960 p 36-44 (discussion) 44-5, Pre- 
cision | castings of high temperature materials; survey of 
materials (high-alloy steels, nickel-, and cobalt-base alloys) 
and their properties, in temperature ranges to 500, 600, 700, 
and 850 C, respectively, particularly for use as precision-cast 
gas turbine parts. 


Heat Treatment. See Heat Treatment; Steel Heat Treatment. 
High Temperature Properties. See Metals and Alloys—Creep ; 


Metals and Alloys—Heat Resisting. 


Hot Forming. See Dies; Forge Shop Practice; Metals and Alloys 


—Extrusion; Presses, 


Hydrogen Content. See Metals and Alloys—Gases. 
Hydrogen Embrittlement. See Metals and Alloys—Embrittle- 


ment. 
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Inclusions. 


Internal Friction. 
Irradiation. 
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Ignition. See Aerodynamics—Heating Effects ; Metals and Alloys 
—Explosive Properties. 


See also Steel—Inclusions. 


Effect of Inclusions on Arcing Behaviour of Metals, P.C.L. 
PFEIL, L.B.GRIFFITHS. J Nuclear Matls v 1 n 3 Oct 1959 
p 244-8. Metallographically prepared specimens of commercial 
and laboratory-made stainless steel and copper have been made 
negative electrode of small spark gap in l-p hydrogen atmos- 
phere, with ultimate aim of predicting suitability of materials 
as components of thermo-nuclear apparatus; microscopic ex- 
amination, subsequent to sparking in experimental tube, re- 
vealed surface damage occurred around certain types of inclu- 
sion, remainder of surface being unaffected. 


Metalle mit feinverteilten nichtmetallischen Zusaetzen, R. 
PALME. Metall vy 14 n 5 May 1960 p 421-4. Metals with finely 
dispersed nonmetallic additions ; summary, based on literature, 
of production (powder metallurgy or internal oxidation) and 
properties of aluminum and Al alloys (SAP or APM), other 
light metals, and heavy nonferrous metals and alloys contain- 
ing oxides; expected further developments. 28 refs. 


See Metallography. 


See also Aluminum and Alloys—Irradiation ; Beryl- 
lium and Alloys—Irradiation ; Copper and Alloys—Irradiation ; 
Crystals—Irradiation ; Electric Insulating Materials—Irradia- 
tion; Materials Testing—Irradiation; Metals and Alloys—Me- 
chanical Properties; Nuclear Reactors—Materials; Radiation; 
Steel—Irradiation ; Uranium—Irradiation. 


Action of Deuteron Bombardment on Electrical Resistance of 
Ordering Alloys NisFe, FesAl and Ageing Alloy Fe-Ni-Ti, M.A. 
ARTSISHEVSKII, S.S.VASIL’EV, G.V.KOSHELIAEV, Ya.P. 
SELISSKII. Physics of Metals & Metallography v 7 n 1 1959 
p 47-50. English translation of article indexed in Engineering 
Index 1959 p 800 from Fizika Metallov i Metallovedenie Jan 
1959. 


Annealing Kinetics of Neutron-Irradiated Aluminum and 
Copper, T.H.BLEWITT, R.R.COLTMAN, C.E.KLABUNDE. 
Australian J Physics v 13 n 2A July 1960 p 347-53. Activation 
energies for annealing of copper and aluminum following 
reactor bombardment near 4 K have been measured in range 
from 10 to 40 K; both change in slope method and isothermal 
technique method were utilized with assumption that constant 
activation energy existed; it is shown that method for deter- 
mination of activation energies is not applicable, probably 
because of non-uniqueness of activation energy. 


Defects in Dislocations Produced by Focusing Collisions in 
f.c.c. Lattices, G.L.LEIBFRIED. J Applied Physics v 31 n 1 
Jan 1960 p 117-21. It is assumed that focusing collision of 
sufficiently high energy encountering stacking fault area of 
extended dislocation produces Frenkel pair; effect is thought 
to be important in radiation damage; enhancement of damage 
by enhanced production of Frankel pairs and pinning of dis- 
location motion are discussed in detail for Cu. 

Effect of Neutron Bombardment on Mosaic Structure of 
Metals and Alloys, ILV.BATENIN, V.A.IL’INA, V.K.KRIT- 
SKAYA, B.V.SHAROV, Physics of Metals & Metallography 
v 7 n 2 1959 p 79-82. English translation of article indexed 
in Engineering Index 1959 p 800 from Fizika Metallov i 
Metallovedenie Feb 1959. 


Effects of Radiation on Structural Materials, §S.J.El]-SISI. 
Nuclear Energy Aug 1960 p 365-8. Brief summary of research 
studies to serve as guide to most important and impressive 
investigations ; changes in electrical properties, thermal con- 
ductivity, stored energy, elastic properties, mechanical proper- 
ties, and diffusion characteristics of materials subjected to 
irradiation is discussed. 32 refs. 


Fenomeni di diffusione in fase solida accelerati da irrag- 
giamento, E.GERMAGNOLI. Metallurgia Italiana v 51 n 11 
Nov 1959 p 505-8. Phenomena of diffusion in solid phase 
accelerated by radiation; experimental results obtained by 
various researchers are discussed, in particular those reached 
by G.J.DIENES and A.C.DAMASK who showed how diffusion 
coefficients may be greatly increased at low temperature 
owing to intensive neutron flow; this is due to presence of 
pointlike excess lattice defects, with regard to concentration 
of thermal equilibrium. 


How Focusing Collisions Affect Radiation Damage, M.W. 
THOMPSON. Nucleonices v 18 n 6 June 1960 p 133, 135-6, 
139-41. It has become apparent that older theories of neutron 
irradiation damage to metals, which adopted statistical ap- 
proach to energy sharing and calculation of number of inter- 
stitial atoms and vacancies, but neglected consideration of 
lattice structure, are inadequate; indications of lattice influ- 
ence on momentum transfer shown in experiment in which Hg 
jons bombarded surface of single crystal; recent work verifies 
effect of lattice structure, when recoiling atom collides with 
each atom it passes. 

How Irradiation Affects Metals, W.L.FLEISCHMANN. Ivon 


Age v 185 n 17 Apr 28 1960 p 106-7. Effect of neutron irra- 
diation on metals and changes which occur in physical and 
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mechanical properties are briefly summarized from accumu- 
lated data for Type 347 stainless steel, Carilloy T-1 steel, 
copper, and nickel; graphical data. 


Irradiation Hardening in Copper and Nickel, M.J.MAKIN, 
F.J.MINTER. Acta Metallurgica v 8 n 10 Oct 1960 p 691-9. 
Lattice and source hardening components measured by Luders 
strain method on polyerystalline copper and nickel as function 
of neutron dose and testing temperature; experimental results 
are compared with Seeger’s theory of lattice hardening. 


Neutren Irradiation Damage. Metal Industry v 96 n 3, 7 
Jan 15 1960 p 45, 50, Feb 12 p 131-2. Jan: Theoretical aspects 
of subject. Feb: Metallurgical effects and changes in mechan- 
ical properties which result from damage. 


On Possibility of Determining Shape of Fermi Surface From 
Angular Distribution of y-Quanta Formed When Electron- 
Positron Pairs are Transformed to Photons, M.A.KRIVOGLAZ, 
A.A.SMIRNOV. Physics of Metals & Metallography v 7 n 1 
1959 p 144-6. English translation of article indexed in En- 
gineering Index 1959 p 800 from Fizika Metallov i Metal- 
lovedenie Jan 1959. 


On Production of Displaced Atoms by Thermal Neutrons, 
R.M.WALKER. J Nuclear Matls v 2 n 2 June 1960 p 147-52. 
Results of approximate calculation are presented which indi- 
eate that in number of elements, number of displaced atoms 
produced by recoil following capture of y-ray emission may 
form appreciable fraction of total number of displaced atoms 
produced in reactor experiment; unique features of radiation 
damage produced by thermal neutrons are noted, and some 
considerations attendant upon isolating and using such reac- 
tions in damage experiments are discussed. 12 refs. 

On Theory of Radiation-Induced Changes in Metals, I.M. 
LIFSHITS, M.LKAGANOV, L.V.TANATAROV. J Nuclear 
Energy: Reactor Science v 12 n 1-2 May 1960 p 69-78. English 
translation of article indexed in Engineering Index 1959 
p 800 from Atomnaya Energiya Apr 1959. 

Radiation Damage in Materials, A.H.COTTRELL. Nuclear 
Power v 5 n 46 Feb 1960 p 130-1. Theory suggested for radia- 
tion growth, based on stresses round fission spike, which follows 
earlier theory of Wyatt and Pugh, and overcomes various 
objections to other theories. 

Radiation Effects in Cladding Materials, R.S-BARNES. Nu- 
clear Power v 5 n 53 Sept 1960 p 122-8. Changes in mechan- 
ical properties created by displaced atoms and vacancies by 
fast neutron bombardment are discussed; many effects caused 
by radiation are due to behavior of ‘point defects,’ or by 
foreign atoms introduced into crystal; neutrons may cause 
some original atoms of crystal to transmute, or particle may 
come to rest becoming foreign atom itself; photomicrographs 
and graphical data. 8 refs. 

Simple Explanation of Radiation Damage in Metals, D. 
PECKNER. Matls in Design Eng v 51 n 1 Jan 1960 p 89-93. 
How damage occurs; its effects on properties; means for 
eliminating effects of radiation damage. 

Threshold Measurements and Production of Radiation Dam- 
age in Noble Metals, J.W.CORBETT, R.M.WALKER. Phys 
Rev v 117 n 4 Feb 15 1960 p 970-1. Measurement of resistivity 
changes induced by bombarding Cu, Ag, and Au at about 
10 K with 1.5-Mev electrons; threshold energy for radiation 
damage production for three metals was 22, 30, and 40 ev, 
respectively. 

Liquid. See Liquid Metals. 
Low Temperature Properties. See also Low Temperature En- 
gineering; Metals and Alloys—Mechanical Properties. 

Can Designers Meet Demands of Ultra-Low Temperatures ? 
W.K.SUTTON. Iron Age v 185 n 19 May 12 1960 p 154-6. 
Increased use of ultra cold liquid gases creates problems of 
how metals react, and how cryogenic fluids can be handled; 
properties of Cu, Al alloys, and stainless steel are reviewed 
for low temperature work; graphical data. 


Die Festigkeits- und Formaenderungseigenschaften der Me- 
talle bei tiefen Temperaturen, A-KOCHENDOERFER. Zeit 
fuer Metallkunde v 51 n 2 Feb 1960 p 73-80. Strength and 
plasticity of metals at low temperatures; qualitative inter- 
pretation of mechanism of effect of temperature on yield 
point, work hardening, and rupture strength; discussion of, 
and experimental data on, factors affecting brittle fracture 
through multiaxiality of stresses (such as decrease by local 
yield in notched specimens and increase by vibrations set up 
in impact testing); effects of alternate stresses. 33 refs. 


Bigenschaften der Metalle und Legierungen bei tiefen Tem- 
peraturen, E.JUSTI. Zeit fuer Metallkunde v 51 n 1 Jan 1960 
p 1-17. Low temperature properties of metals and alloys; 
summary, evaluation, and interpretation of modern theory and 
pertinent data on electric and thermal conductivities and 
specific heat. 78 refs. 


Bigenschaften von Werkstoffen im Tieftemperaturgebiet flues- 
siger Gase, L.PIATTI. Schweizer Archiv v 26 n 3 Mar 
1960 p 100-9, (discussion) n 6 June p 253-5. Properties of 
materials at low temperatures of liquid gases ; summary, based 
on literature, of characteristic low temperature properties of 
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steels and nonferrous metals, and plastics; relation of proper- 
ties to crystal structure; effect of surface treatment. 24 refs. 


Instability of Plastic Flow of Metals at Very Low Tem- 
peratures—2, Z.S.BASINSKI. Australian J Physics v 138 n 2A 
July 1960 p 354-8. Evidence is presented to show that load 
drops observed in most metals at very low temperatures arise 
from thermal instability rather than mechanical instability 
of lattice; measurements of temperature rise are described. 


Izuchenie mekhanicheskikh svoistv metallov pri temperature 
zhidkogo geliya, O.V.KLYAVIN, A.V.STEPANOV. Fizika Tver- 
dogo Tela v 1 n 11 1959 p 1733-5; see also English translation 
in Soviet Physics, Solid State v 1 n 11 May 1960 p 1583-5, 
Mechanical properties of metals at liquid-helium temperature ; 
tensile stress-strain curves at temperatures of 300, 78, 4.2, 
and 1.6 K and measurement of mechanical strength of Al, 
Pb, Cu, Ni, Ta, Ti, Cd, Armco iron, V-95 alloy, No. 3 steel, 
a-brass, and plexiglas (Perspex); some of these materials 
were tested in several conditions or states. 


Low-Temperature Transport Properties of Commercial Metals 
and Alloys—2, 3, R.L.POWELL, W.J.HALL, H.M.RODER, 
M.D.BUNCH, E.F.GIBSON. J Applied Physics v 31 n 3 Mar 
1960 p 496-505. Thermal conductivity, electrical resistivity, 
Lorenz number, thermoelectric force, and thermoelectric power 
are given in temperature range 4-120 K for 10 aluminums 
and aluminum alloys and various properties, methods of 
analysis, and separation of components are discussed in detail; 
pertinence to construction of low-temperature apparatus ; 
properties given in temperature range 4-100 K for widely used 
thermocouple wire, gold-2.1 at.% cobalt alloy. 35 refs. 


Materials for Equipment Operated Below Minus 100F, O.A. 
HANSEN. ASME—Paper n 59-PET-37 for meeting Sept 20-23 
1959 5 p; see also Mech Eng v 82 n 4 Apr 1960 p 60-2; Engrs’ 
Digest v 21 n 5 May 1960 p 89-90. Temperature characteristics 
of few common metals used in fabricating process machinery 
listed; lattice structure of metal crystals and body-centered 
lattice materials; notched-bar impact values; properties of 
silicon-bronze alloy and copper; properties of aluminum alloy 
and aluminum; piping flexibility and problem of joints. 


Machinability. See also Aluminum and Alloys—Machining ; Cast 
Iron—Machinability ; Cutting Fluids—Testing ; Metals Cutting ; 
Steel— Machinability. 


Anwendungsmoeglichkeiten und Grenzen des Schnittgeschwin- 
digkeits-Steigerungsverfahrens, eines Kurzpruefverfahrens der 
Zerspanbarkeit, H.KOELZER, K.H.MARTEN. Werkstattstech- 
nik v 50 n 6 June 1960 p 301-4. It is shown that, instead of 
long time test for assessing machinability, it is possible to 
use short time testing method with stepless increase of cutting 
speed; method is suitable for control of machinability, for 
solving cutting difficulties and for other purposes. 


Die Zerspanbarkeit der metallischen Werkstoffe, E.BICKEL. 
Schweizer Archiv v 25 n 11 Nov 1959 p 393-8. Machinability 
of metals; discussion of problems of definition and determina- 
tion of machinability ; possibility for standardization of testing 
methods is suggested by determining separately behavior in 
rough machining, orthogonal cutting, and finish machining. 


Machining Characteristics of High Strength Thermal Re- 
sistant Materials. US Air Force—AMC Aeronautical Systems 
Center—-AMC Tech Report n 60-7-582 May 1960 181 p. Equip- 
ment, setup and nomenclature in machinability testing; ma- 
chining characteristics in turning, milling, drilling and tapping 
of martensitic low alloy and hot work die steels, austenitic, 
martensitic and precipitation hardening stainless steels, nickel 
and cobalt base alloys, and titanium alloys; relationships pre- 
sented between tool life, cutting speed, feed, tool geometry, 
tool material and cutting fluids. 


Machining of Cobalt-Containing Alloys, C.T.OLOFSON, F.R. 
MORRAL. Cobalt n 5 Dee 1959 p 15-25. Materials discussed 
include die steels, cobalt high speed steels, and iron, nickel 
and cobalt base alloys; tabulated data on various machining 
operations presented; materials can be successfully machined 
if proper tool materials and techniques are used. 64 refs. 


Now Developed from Taylor’s Basic Formula: Shortcut to 
Determine Machinability, AAASHBURN. Am Mach y 103 n 27 
Dec 28 1959 p 69-71. Method proposed by Metal Removal 
Center at Spring Garden Institute, Philadelphia may make it 
possible, with few short cutting tests and mathematical ap- 
proach described, to solve machinability problems in fraction 
of time needed for complete tool life testing; experimental and 
calculated results on Type 302 stainless steel at 200 Bhn. 


To Mill Tough Superalloys, Match Settings, Hardness. Steel 
v 146 n 26 June 27 1960 p 89. Three major factors of abrasive- 
ness, temperature at cutting edge of tool, and work hardening 
of metal, found to be main causes of difficulty in machining 
high strength steels and thermal resistant alloys, in study 
by Meteut Research Associates Inc and Manufacturing Methods 
Div, Wright-Patterson Air Force Base; tests indicate tools 
last longer in comparatively narrow range of cutting speeds 
and feed; hardness is important factor in selection of cutting 
speeds and feeds. 


METALS AND ALLOYS—Continued 
Magnetic Properties. See Magnetic Materials; Magnetic Meas- 


uring Instruments; Magnetism ; Metallography; Metals and 
Alloys—Electric Properties. 


Mechanical Properties. See also Cast Iron—Mechanical Proper- 


ties; Copper and Alloys—Mechanical Properties ; Magnesium 
and Alloys—Mechanical Properties ; Metallography ; Metals and 
Alloys—Creep; Metals and Alloys—Embrittlement ; Metals 
and Alloys—Extrusion; Metals and Alloys—Fatigue ; Metals 
and Alloys—Heat Resisting; Metals and Alloys—Ivrradiation ; 
Metals and Alloys—Low Temperature Properties; Metals Test- 
ing; Nickel and Alloys—Mechanical Properties ; Welds—Me- 
chanical Properties. 

Basie Studies Probe Metals’ Mechanical Properties. Space 
Aeronautics v 34 n 2 Aug 1960 p 79-80, 82, 86. Review of 
yecent Nat Bur Standards research on fundamental laws 
governing metal fatigue, creep, and changes within space 
lattice at atomic level. 28 refs. 


Creep and Hardness of Metals: Physical Study, T.O.MUL- 
HEARN, D.TABOR. Inst Metals—J v 89 pt 1 Sept 1960 p 7-12. 
Measurements carried out on indium and lead from liquid air 
temperature to 50 © below melting point to study effect of 
time of loading on indentation hardness of metals; study was 
confined to single crystals; hardness or yield pressure decreases 
with leading time; deformations around indentation correspond 
to slip, suggesting that rate limiting process to creep is dislo- 
cation climb; in ease of indium deformation also changes 
from slip to twinning. 


Criteria for Yielding of Dispersion-Strengthened Alloys, G.S. 
ANSELL, F.V.LENEL. Acta Metallurgica v 8 n 9 Sept 1960 
p 612-16. Dislocation model is presented in order to account 
for yield behavior of alloys with finely dispersed second-phase ; 
criterion for yielding employed is that appreciable yielding 
oeeurs in these alloys when shear stress due to piled-up groups 
of dislocations is sufficient to fracture or plastically deform 
dispersed second-phase particles; experimental data for SAP- 
Type alloys, precipitation hardened alloys and steels are in 
good agreement with theory. 


Daempfungsuntersuchungen an metallischen Werkstoffen, M. 
SIOL, W.DICKENSCHEID, H.STAATS. Metall v 13 n 12 
Dec 1959 p 1118-23. Damping investigations on metallic mate- 
rials; usefulness of damping determinations as tool in study 
of metals; description of specially developed apparatus and 
examples of investigations on interstitial solid solutions (Fe-C, 
Fe-N), high purity aluminum, and high temperature metals 
rere Al, duralumin, 19-9 Cr-Ni-Si steel, Nimonic). 20 
refs. 


Deformation, Fracture, and Radiation Damage, in Body- 
Centred Cubic Transition Metals, A.A.JJOHNSON. J of Less- 
Common Metals v 2 n 2-4 Apr-Aug 1960 p 241-52. Experiments 
on recovery of electrical resistivity of deformed Cb, Mo, Ta 
and W wires have shown that point defects, believed to be 
lattice vacancies, are created during deformation near room 
temperature; results of similar measurements on neutron- 
irradiated Cb, Mo and W agree well with those of deformation 
experiments; annealing of vacancies in irradiated Cb and Mo 
is accompanied by increase in yield stress. 26 refs. 


Die Bedeutung der Umformbedingungen in der Umform- 
technik, B.ZUENKLER. Aluminium vy 36 n 4 Apr 1960 p 198-4. 
Importance of processes used in plastic deformation; general 
discussion of effects, on behavior of metal, of temperature, 
rate of flow, and principal stresses involved in 19 different 
hot and cold working operations. 


Ein Verfahren zur Untersuchung der mechanischen Daemp- 
fung etc, M.SIOL, RLMANDLER. Archiv fuer das Eisenhuet- 
tenwesen v 31 n 7 July 1960 p 423-6. Method for investigating 
mechanical damping over wide temperature range; description 
of method and apparatus, for which greater sensitivity is 
claimed than that of known methods; reproduction and discus- 
sion of data for a-iron: basic damping, changes caused by 
heating cold worked metal, and effect of annealing in y-region 
on relaxation below a-y transformation. 


Elastic-Plastic Torsion of Cireumferentially Notched Bar 
J.B.WALSH, A.C.MACKENZIE. J Mechanics & Physics of 
Solids v 7 n 4 Oct 1959 p 247-57. Theoretical predictions of 
angle of twist and notch root strain compared with experi- 
mental yalues ; experimental torque-twist curves closely follow 
lower limit theoretical curve in initial stages, and tend toward 
upper limit curve as fully plastic torque is approached; de- 
parture of experimental curve attributed in part to effect of 
work hardening. 


Initial Stages of Plastic Deformation in Copper anc lu- 
minum, A.R.ROSENFIELD, B.L.AVERBACH,. ote Metelluce 
gica v 8 n 9 Sept 1960 p 624-9, Study made in single crystals 
and in polyerystalline copper and aluminum using method 
with strain sensitivity of 2x10-% in temperature range —196 
to 25 C; temperature dependence of 10-6 yield stress is inter- 
preted as arising from thermal activation of stacking faults 
under stress; this model results in value of 25 ergs/-cm? for 


stacking fault energy of copper and 100 Aokee 
minum. F ergs/em? for alu- 
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Mechanical Properties Attainable by Alloying of Refrac- 
tory Metals, B.S.LEMENT, I.PERLMUTTER. J of Less-Com- 
mon Metals v 2 n 2-4 Apr-Aug 1960 p 253-71. Status of 
mechanical properties of W, Mo, Ta and Cb base alloys as of 
Apr 1960 described; metallurgical considerations with respect 
to high temperature strength, ductility and transition tem- 
perature are covered; mechanical properties at elevated tem- 
peratures attainable by both artificial dispersoid systems and 
regular alloy systems are presented and discussed from stand- 
ponte of dispersion, solid solution and strain hardening. 

refs. 


Mechanical Properties of Some Ductile Niobium and Tan- 
talum Base Alloys Prepared by Electron Beam Melting, H.R. 
SMITH, Jr, J.Y.K.HUM, A.DONLEVY, C.d’A.HUNT. J of 
Less-Common Metals v 2 n 2-4 Apr-Aug 1960 p 69-75. 
Tantalum alloys containing more than 20% tungsten are very 
brittle; development of more complex alloys now studied to 
take advantage of exceptional ductility exhibited by tantalum 
base alloy systems; columbium alloy development is still in its 
infancy, but there is good possibility that, in addition to 
tungsten, Mo, Zr, Rh and Hf may materially improve high 
temperature properties. 


Mechanical Properties of Structural Materials at Low Tem- 
peratures—Compilation from the Literature, R.M.McCLIN- 
TOCK, H.P.GIBBONS. US Bur Standards—Monograph n 13 
June 1960 180 p. Tensile strength, yield strength, tensile 
elongation, and impact energy of about 200 materials given 
graphically as functions of temperature between 4 and 300 K; 
graphs given for aluminum, copper, nickel, titanium, steel, 
magnesium, stainless steel, superalloys, brazing and soldering 
metals, and pure metals; data makes available figures for 
design of reliable cryogenic equipment. 104 refs. 


New Method for Determining Dependence of Young’s Modulus 
for Solid Bodies On Pressure, A.D.YEKHLAKOV, V.A.GLAD- 
KOVSKII. Physics of Metals & Metallography v 7 n 1 1959 
p 110-19. English translation of article indexed in Engineering 
Index 1959 p 801 from Fizika Metalloy i Metallovedenie Jan 
1959. 


Plastic Yielding of Double-Notched Bars Due to Pure Bend- 
ing, G.LIANIS. Ingenieur-Archiv v 29 n 1 1960 p 55-72. Limit 
analysis of problem, and experimental confirmation by tests 
on aluminum and copper; special cases of rectangular, 
trapezoidal, and V notches with circular fillets are examined 
completely and lower bounds found for V and circular notches. 
(In English). 


Problem of Anisotropy of Metals after Plastic Deformation, 
W.TRUSZKOWSKI. Acta Metallurgica Sinica v 4 n 2 June 
1959 p 127-34. Three main factors which influence anisotropy 
of polycrystalline metals are preferred orientation, alignment 
of impurities and segregations during deformation processes, 
and grain boundary interaction of crystals; anisotropy causes 
failures in forgings due to insufficient plasticity, earing in 
drawing operations, and folding, and inequality of thickness 
of sheet material; method for determination of coefficient 
of anisotropy developed by author in 1956. (In Chinese, with 
English summary). 


Significance of Mechanical Properties of Metals in Design, 
D.BIRCHON. Eng Matls & Design v 2 n 8-9 Aug-Sept 1959 
p 417-21. Mechanism and effect upon performance of material 
concerned, of tensile strength, hardness, Izod and Charpy Tests 
(for determination of energy required to fracture notched 
specimen), and fatigue, are described relative to their useful- 
ness in providing additional data for design purposes. 


Sur quelques applications d’une nouvelle méthode etc, P.LE 
ROLLAND, E.PLENARD. Mémoires Scientifiques de la Revue 
de Métallurgie v 57 n 5 May 1960 p 371-88. Some applications 
of new method of determining damping capacity of solids, 
defined as relative specific dissipation of energy during de- 
formation cycle; description of new method in which free 
vibrations of specimen are replaced by slow pendulum-imposed 
forced ones; tests on plexiglass to check results with those 
obtained by other methods; application to gray cast iron with 
graphite of different fineness. 


Typy diagramu slozeni—zarupevnost, I.I.KORNILOV. Hut- 
nicke Listy v 14 n 7 Dee 1959 p 1165-8. Fundamental com- 
position types vs creep resistance diagrams; physical and 
mechanical properties of metallic systems determined by char- 
acter of chemical interaction of components; interdependencies 
established by N.S.KURNAKOV can be expressed graphically 
in plot of composition vs property; diagrams reflect various 
aspects of chemical interaction in metals as formation of solid 
solutions, compounds, and solid state phase transformations. 


Work Hardening of Metals in Industrial Processes of 
Plastic Deformation, W.TRUSZKOWSKI. Acta Metallurgica 
Sinica v 4 n 2 June 1959 p 135-42. Dependence of yield 
stress on degree of deformation is of basic importance in 
establishing parameters for work hardening processes of cold 
rolling, forging, and drawing; experimental results of other 
investigators on changes in mechanical properties as function 
of deformation reviewed; phenomenon of increasing stress 
resulting from necking down during tensile testing mathemati- 
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cally resolved by author in 1951 study. (In Chinese, with Eng- 
lish summary). 


Yield Point Phenomena in Number of Commercial Copper 
Alloys and One Nickel Base Alloy, R.B.JONES, V.A.PHIL- 
LIPS. Am Soc Metals—Preprint n 219 for meeting Oct 17-21 
1960 18 p. Tensile tests conducted on phosphor bronze, man- 
ganic nickel, CrCu and BeCu; initial yield points were found 
in first two alloys in fine grained recrystallized condition, and 
could be suppressed by quenching from suitable temperature; 
no initial yield points observed in latter two alloys as solution 
treated or solution treated and aged; yield points could be 
produced by suitable strain aging treatments in all alloys. 23 
refs. 


Microscopic Examination. See Metallography; Metals Testing— 
Surface; Microscopic Examination. 


Molten. See also Metallurgy—Physical Chemistry; Metals and 
Alloys—Electric Properties; Metals and Alloys—Gases; Metals 
Corrosion—Testing. 


Considerazioni su aleune caratteristiche degli eutettici tra 
metalli a basso punto di fusione, P.SPINEDI. Metallurgia 
Italiana v 52 n 7 July 1960 p 405-10, 449. Characteristics 
of eutectics of low melting point metals; results showing 
anomalous behavior of molten alloys are reported with partic- 
ular reference to discontinuities revealed in eutectics; discus- 
sion of results obtained in attempt to measure zine activity 
in molten zine tin alloy. 30 refs. 


Povrchove napeti tekutych kovu a strusek, I.KASIK, J. 
SKALA, Hutnicke Listy v 14 n 7 July 1959 p 602-8. Surface 
tension of liquid metals and slags is examined; method of 
maximal pressure in bubble used for measurement is pre- 
sented; apparatus and techniques are described; influence of 
material temperature, time of measurement, dimensions of 
capillary tube, depth of submersion in melt, and velocity 
of bubble formation on values of surface tension ; evaluation of 
exactness of method; absolute values of surface tension of 
several slags and steel obtained during verification of tech- 
nique are given. 

Optical Properties. 
erties. 

Apparatus for Investigating Total Hemispherical Emissivity, 
J.H.CAIRNS. J Sci Instruments v 387 n 3 Mar 1960 p 84-7. In 
apparatus for measuring emissivity of highly polished metals 
and alloys over temperature range 100 to 900 C, cylindrical 
sample is supported within evacuated enclosure of only slightly 
larger dimensions; provision is made for raising temperature 
of sample above that of enclosure by means of internal heater 
within sample; emissivity values are obtained by observing 
rate of loss of heat from sample after switching off heater; 
experimental data for titanium. 


Optical Constants of Metals, M.SUFFCZYNSKI. Phys Rev 
vy 117 n 8 Feb 1 1960 p 663-71. Simple theoretical model 
proposed which would allow calculation of contribution of 
interband electronic transitions to optical constants of metals; 
emphasis on bending of energy bands near Brillouin zone 
boundary. 

Optical Energy Gap Variation in GaSb-InSb System, J.C. 
WOOLLEY, J.A.EVANS, C.M.GILLETT. Phys Soc—Proe v 74 
n 477 pt 3 Sept 1959 p 244-8. Production of alloys in GaSb-InSb 
system suitable for electrical and optical work; X-ray data 
given to show variation in composition and degree of homo- 
geneity of specimen sections cut from long rod ingots pro- 
duced by very slow directional freezing techniques; results 
of measurements of infrared transmission on specimens pre- 
sented with graph of variation of wavelength for onset of 
transmission. 

Optical Properties of Sublimed Bismuth in 3-15 Micron 
Spectral Region, M.N.MARKOV, IS.LINDSTREM. Optics & 
Spectroscopy v 7 n 3 Sept 1959 p 228-31. (English translation 
of Optika i Spektroskopiya). Refractive index coefficients of 
absorption transmission and reflection investigated by method, 
based on interference in infrared region by comparatively 
thick sublimed layers; study includes electric properties of 
layers. 


Oxidation. 
Peening. 
Phosphate Coatings. 


See also Copper and Alloys—Optical Prop- 


See Metals Corrosion. 
See Metals Cleaning—Blast; Metals Finishing—Blast. 
See Protective Coatings—Phosphate. 


Pickling. See Pickling. 

Pitting. See Aircraft—Rain Erosion; Cavitation; Metals Cor- 
rosion, 

Plasticity. See Metallography; Metals Testing—Nondestructive ; 
Plasticity. 

Plastics Bonding. See Metals and Alloys—Bonding. 

Polishing. See Polishing. 

Powdered. See Powder Metal Products; Powder Metallurgy. 


Protective Coatings. See Metals Finishing; Protective Coatings. 


Refractory. See also Aircraft Materials—Heat Resisting; Chro- 
mium and Alloys; Columbium; Forge Shop Practice; Foundry 
Practice—Molding ; Hafnium; Iridium; Metal Cladding; Metal- 


814 THE ENGINEERING INDEX—1960 


METALS AND ALLOYS—Refractory—Continued 

lizing; Metallurgy—Vacuum Applications ; Metals and Alloys 
—Heat Resisting; Metals and Alloys—Mechanical Properties ; 
Metals Corrosion; Metals Cutting; Metals Melting; Metals Re- 
fining; Metals Testing—High Temperature; Molybdenum and 
Alloys; Nuclear Reactors—Materials; Rhenium; Rubidium ; 
Ruthenium; Tantalum and Alloys; Titanium and Alloys ; Tung- 
sten and Alloys; Vanadium and Alloys. 

Brief Review of Refractory Metals, R.I.JAFFEE. Battelle 
Memorial Inst—DMIC Memorandum 40 Dee 3 1959 34 p. Metals 
discussed include W, Re, Os, Ta, Mo, Ir, Cb, Ru, Hf, Rh, V 
and Cr; their availability ; extraction; consolidation of refrac- 
tory metals by powder metallurgy and are melting; fabrica- 
tion; low temperature brittleness; high temperature prop- 
erties; oxidation; forming and joining; applications; future 
developments. 24 refs. 

Diffusion Rates and Solubilities of Interstitials in Refractory 
Metals. Battelle Memorial Inst—DMIC Memorandum 50 Apr 4 
1960 10 p. Diffusion of interstitials in columbium, tantalum, 
molybdenum and tungsten; solubilities of carbon, nitrogen, 
oxygen, and hydrogen in W, Ta, Mo, Cb, V and Cr at 600 and 
1200 C. 45 refs. 

Etude experimentale des chocs thermiques dans ses applica- 
tions aux alliages refractaires de turbomachines, K.WALTHER, 
J.GANDON, C.GANDON. Societe Francaise des Mecaniciens— 
Bul v 10 n 31 1960 p 3-24. Thermal shock tests applied to re- 
fractory alloys for turbomachines; investigation of rate of 
clamping which makes it possible to transpose to geometrical 
specimen, mechanical and metallurgical thermal conditions 
that can be applied to every element in operation; materials 
studied are Nimonic 90 and 75, Fe-Cr-Co-Ni and Fe-Cr-Ni 
alloys; mechanism of progressive deterioration of material 
analyzed. 27 refs. 

Inert Atmosphere Processing Facility for Refractory Metals. 
Engineer v 210 n 5458 Sept 2 1960 p 410-12. Facility for pro- 
duction of high integrity mill products of Mo, Cb, Ta, W, etc, 
and their alloys has been put into operation at Bridgeville, Pa, 
by Universal-Cyclops Steel Corp; known as “‘InFab’’, new 
plant was constructed in conjunction with US Navy Bureau 
of Naval Weapons; it comprises forging, rolling mill and 
furnace equipment and employs 99.995% pure argon at- 
mosphere; plant is designed for remote control operation, but 
operators wearing space suits can enter work area through 
special lock. 

Large Single Crystals Provide Ultra-Pure Refractory Metal. 
Iron Age v 185 n 25 June 23 1960 p 114-15. Industrial poten- 
tial of refractory metals which has not yet been fully realized, 
may be fulfilled by single crystals, which permit forming and 
working at lower temperatures than normal refractory group; 
new arc-fusion, crystal growing process produces huge crystals 
of W. Mo, Ta, Cb, and V and carbides of Ti, Cb, in addition 
to some borides, oxides and silicides; ability of materials to 
withstand high temperature, wear, and corrosion makes them 
important in high temperature electronics. 

Navy’s Refractory Metal Program, T.F.KEARNS, J.MALTZ. 
J of Metals v 12 n 8 Aug 1960 p 611-14. Results of progress 
made in field of molybdenum alloys; details of expanded pro- 
gram introduced 3 yr ago and covering raw materials; alloys, 
fabrication, and protective coatings; sheet program. 


On Formation of Intermediate Phases in Alloys of Nb, Ta, 
Mo and W with Other Transition Metals, C.W.HAWORTH. J 
of Less-Common Metals v 2 n 2-4 Apr-Aug 1960 p 125-30. Cer- 
tain phases found in transition metal alloys are described; 
type of structure formed, and manner in which various atomic 
sites are occupied, is interpreted in terms of atomic size and 
valency effects. 

Oxidation Behavior and Protection of Refractory Metals, 
C.T.SIMS. Corrosion v 16 n 4 Apr 1960 p 129-33. Effect of 
oxide properties on oxidation resistance of columbium, tan- 
talum, molybdenum, tungsten and rhenium; recent work in 
development of oxidation resistant Cb and Ta alloys is re- 
viewed and current status of protection of Mo by cladding 
and coating discussed. 


Phase Constitutions of Some Niobium-Bearing and Associ- 
ated Transition Metal Systems, H.J.GOLDSCHMIDT. J of Less- 
Common Metals vy 2 n 2-4 Apr-Aug 1960 p 138-53. Ternary 
transition metal systems (Fe, Co and Ni with Cr-Mo and 
Cr-W) grouped around columbium; systems represent sub- 
stantially solid solution and compound controlled types; 
miscibility bay formation is important variant to first, imply- 
ing coherent segregation effects and strain hardenability; sec- 
ond can exhibit complex phase assemblies and new compounds ; 
Cb systems viewed only as part of surrounding transition 
metal unit in periodic table. 31 refs. 


Recent Developments in Superalloys. Battelle Memorial Inst— 
DMIC Memorandum 64 Sept 8 1960 14 p. Chemical composi- 
tion, important properties and characteristics of newer nickel 
and cobalt-base superalloys. 

Spectral Emissivity, Total Emissivity, and Thermal Con- 
ductivity of Molybdenum, Tantalum, and Tungsten Above 
2300° K, R.D.ALLEN, L.F.GLASIER, Jr, P.L.JORDAN. J 
Applied Physics v 31 n 8 Aug 1960 p 1382-7. New method 


METALS AND ALLOYS—Continued 


for determination of spectral and total emissivities from single 
experimental procedure has been applied for first time; spec- 
tral emissivities have also been determined by measurement 
of brightness temperatures at melting; results are pertinent 
to use of refractory metals in high-temperature missile applica- 
tions. 

State of Art: Columbium and Tantalum, IL.STAMBLER. 
Space/Aeronautics v 383 n 5 May 1960 p 46-51. Mechanical 
properties of these refractory metals and some of their alloys 
are discussed for temperatures from 1800 to over 4000 F; ten- 
sile properties ; effects of cold work; oxidation resistance. 


Strain Aging of Refractory Metals. Battelle Memorial Inst 
—DMIC Report 134 Aug 12 1960 62 p. Theoretical discussion 
of strain aging phenomenon; interpretation of strain aging 
behavior of V, Cb, Ta, Cr, Mo and W, and of six platinum 
group metals; research data are presented, and testing con- 
ditions and experimental techniques indicated. 47 refs. 


United States Air Force Progress Report on Refractory 
Metals, H.A.JJOHNSON, C.S.HARTLEY, M.D.McNABB. J_of 
Less-Common Metals v 2 n 2-4 Apr-Aug 1960 p 304-17. Re- 
search and development activities reported; emphasis placed 
on development of high strength alloys for structural ap- 
plications above 1100 GC; studies of oxidation behavior of Ta 
and W conducted concurrently with research into protective 
coatings ; refractory metals processing facility has been estab- 
lished and limited programs conducted on primary breakdown 
of are cast W and Mo base alloys by extrusion, 

Vliyanie legkoplavkogo metallicheskogo rasplava na mekhani- 
cheskie svoistva monokristalloy bolee tugoplavkikh metallov, 
L.A.KOCHANOVA,V.I.LIKHTMAN, P.A.REBINDER. Fizika 
Metallov i Metallovedenie v 8 n 2 Aug 1959 p 288-93. Effect of 
fusible metal melt on mechanical properties of monocrystals 
of more refractory metals. 


Research. See Metallurgy—Research. 
Roll Forming. See Aircraft Engine Manufacture; Metals and 


Alloys—Cold Working; Rolling Mill Practice; Sheet Metal 
Working—Spinning. 


Rolling. See Rolling Mill Practice. 

Roughness Measurement. See Metals Testing—Surface. 

Rubber Bonding. See Metals and Alloys—Bonding. 

Scale Removal. See Metals Cleaning. 

Sealing. See Metals and Alloys—Bonding. 

Soldering. See Soldering. 

Solidification. Solidification of Alloys, AAKOHN, J.PHILIBERT. 


Metal Treatment & Drop Forging v 27 n 179, 180 Aug 1960 p 
327-34, Sept p 351-5. Case studied where solidification takes 
place with relatively slow speed of cooling and where there 
is not very high temperature gradient inside mass of metal 
not yet completely solidified; tests made on raw materials 
of suitable purity (second melt aluminum, 99.98% pure, elec- 
trolytie copper, tin, lead, bismuth); thermal analysis, auto- 
radiographic examination and analysis by Castain microprobe; 
results and their interpretation. 


Solidification of Metals, General Principles, G.W.FORM, 
J.F.WALLACE. Modern Castings v 37 n 4 Apr 1960 p 145-56. 
Critical review and analysis of literature deals with existing 
state of knowledge of solidification on general and largely 
theoretical basis. 65 refs. 


Spark Hardening. Spark-Hardening of Metals, N.C.WELSH. 


Inst Metals—J v 88 pt 8 Nov 1959 p 103-11. Report of wear 
tests which indicate potential value in nonferrous metals 
field of spark treatment successfully developed in Russia for 
hard surfacing steel; alloying processes described illustrating 
principal features of spark hardening; incorporation of hard 
carbides and nitrides by direct chemical reaction or by trans- 
fer of electrode matter confers degree of hardness on metals 
that is quite unattainable by thermal treatment alone; wear 
test results for sparked steel, Ti, Cu and Ni reported. 


Specific Heat. See also Calorimeters ; Cryostats. 


Specific Heat of High Purity Iron by Pulse Heating Method 
D.C.WALLACE, P.H.SIDLES, G.C.DANIELSON. 7 Applied 
Physics vy 81 n 1 Jan 1960 p 168-76. Dynamic pulse-heating 
method has been developed for measuring specific heats of 
metal wires from room temperature to 1000 C; error is less 
than 2%; results are given for high purity ivon over tem- 
perature range 25 to 1050 C; yields detailed data near phase 
change; measurements can be carried out with small amount 
of test material; possibilities for further investigation are 
given. 


Spinning. See Sheet Metal Working—Spinning, 

Stamping. See Sheet Metal Working—Stamping, 

Standards. See Copper and Alloys—Standards. 

Stress Corrosion. See Metals Corrosion. 

Structure. See Metallography. 

Tensile Strength. See Metals and Alloys—Mechanical Prop- 


erties. 
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Vacuum Applications. See Films—Metallic; 
uum Applications. 


Vapor Pressure. Torsion-Effusion Apparatus for Study of 
Vapour Pressures of Alloys, J.N.PRATT, A.T.ALDRED. J Sci 
Instruments v 36 n 11 Noy 1959 p 465-8. Simple apparatus for 
direct measurement of vapor pressures of metals by torsional 
deflection of effusion cell; results, showing its use for study 
of solid and liquid alloys. 17 refs. 

Wear. See Wear of Materials. 


Weldability. See also Aluminum and Alloys—Weldability; Steel 
—Weldability ; Welds. 


Cracking Tests for Assessing Weldability, J.C.BORLAND. 
Brit. Welding J v 7 n 10 Oct 1960 p 623-8. Appendix 629-37. 
Review of many types of cracking tests for determining weld- 
ability ; their characteristics and limitations discussed. Ap- 
pendix gives details of each test described. 30 refs. 

X-Ray Analysis. See Metallography; Metals Analysis; Metals 
Testing—Nondestructive; X-Ray Analysis. 

owes Modulus. See Metals and Alloys—Mechanical Proper- 
ies. 


METALS CLEANING 


F See also Magnesium and Alloys—Finishing; Metals Finish- 
ing; Pickling; Protective Coatings; Rolling Mill Practice— 
Boa Removal; Steel—Protective Coatings; Wire—Scale Re- 
moval. 


How to Get Most From Solvent-Vapor Degreasing, T.J. 
KEARNEY, C.E.KIRCHER. Metal Progress v 77 n 4, 5 Apr 
1960 p 87-92, May p 93-6, 162, 164. Basic methods expanded by 
new equipment designed to use sprays, warm solvent baths, 
and ultrasonics. Apr: Equipment and applications described. 
May: Solvents and costs. 


Now You Can Clean, Phosphatize, and Paint in Degreaser. 
Steel v 145 n 18 Nov 2 1959 p 76-7; see also Iron Age v 184 
n 19 Nov 5 1959 p 87-9. New process developed by Du Pont 
uses no water, phosphatizes in trichlorethylene solution, and 
permits cleaning, treating, and painting of metals in single 
unit without removal from conyeyor system; method expected 
to reduce investment and operating costs by 40%, and has 
advantage of requiring less floor space; two units presently in 
operation ; illustrations and table of cost comparison. 

Surface Cleaning by Cathode Sputtering, O.C.YONTS, D.E. 
HARRISON, Jr. J Applied Physics v 31 n 9 Sept 19°90 p 
1583-4. Sputtering of annealed copper by argon ions; evidence 
presented to indicate that surface recontamination from back- 
ground gases may be significant factor in quantitative sput- 
tering measurements, even for beam current densities of 0.1 
ma/cm? and operating pressures of 5x10-> mm of Hg; over- 
simplified mechanism discussed which leads to criteria for 
clean-surface sputtering experiment. 

Two Alkaline Cleaners Can Handle Most Jobs. Steel v 147 n 
2 July 11 1960 p 96-8. Two mild alkaline formulations can 
perform 90% of all necessary cleaning jobs that require soil 
yemoval of drawing compounds and forging lubricants from 
aluminum and steel parts, and eliminate necessity of multi- 
tude of different formulations; principle of method is based 
on use of surface active agents which bolster efficiency of 
cleaner and obviate need for high alkalinity; results of test 
research performed by E.F.Houghton & Co indicating efficiency 
and applications of new technique. 

Blast. See also Aircraft Engines, Jet and Turbine—Maintenance 
and Repair; Cars—Maintenance and Repair; Foundry Prac- 
tice—Cleaning ; Galvanizing. 


Metallurgy—Vac- 


Beitraege zum Strahlentzundern von Walzdraht und Warm- 
band, H.SEDLACZEK, H.WIRTZ, M.BUCH. Stahl u Hisen v 
80 n 6 Mar 17 1960 p 351-6. Shot blasting of wire rod and 
hot rolled strip (0.05, 0.38, and 0.77% C steels); effect of 
kinetic energy and of throughput and particle size of shot on 
surface quality of descaled wire rod (mechanical properties, 
structure) ; causes of, and ways of inhibiting, trouble with 
black dirt in cold rolling shot blasted strip. 


Beitrag zur Pruefung und Normung von Drahtkorn, E. 
BICKEL. Stahl u Eisen v 80 n 6 Mar 17 1960 p 365-7. Testing 
and standardization of wire shot; reinterpretation of data on 
Almen intensity contained in paper by H.KRAUTMACHER 
(see Engineering Index 1959 p 903); conclusions concerning 
choice of technique, particularly particle size, for optimum 
results in removal of rolling scale. 


Die Pruefung metallischer Strahlmittel, J.KISTLER. Gies- 
serei v 47 n 10 May 19 1960 p 265-72. Testing of metallic shot 
used in shot blasting; comparison of results obtained by 
Georg Fischer, Mattson-Cargill, and Ervin testers in tests 
of chilled cast iron, cast steel, and wire shot; detailed descrip- 
tion of Georg Fischer tester; discussion of different qualities 
that must be tested for complete evaluation of shot. 


Pressure-vacuum Metal Blasting System. Compressed Air & 
Hydraulics v 25 n 286 Jan 1960 p 10. Open Vacu-blast system 
permits penetration of abrasive into furthest recesses during 
cleaning of complex shapes and sections, while retaining 
vacuum local at point of impact; majority of dust generated 
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in process is recovered as soon as it is set in turbulence, 
ensuring better visibility, cleaner working conditions, and 
simplifying post-blasting vacuum cleaning; equipment devel- 
oped by Vacu-Blast fully exploits pressure-vacuum system. 


Rocket Jet Speeds Blast Cleaning, J.A.,BBROWNING. Am 
Mach yv 103 n 26 Dee 14 1959 p 130-1. New sand blasting proc- 
ess developed at Combustion Products Research, Hanover, NH 
has proved to be four times as effective as conventional tech- 
niques; rocket blast from burning gas and compressed air 
provides high velocity; conventional air blast system can be 
easily adapted for rocket use. 


Electrolytic. Die elektrolytische Entfettung und ihre Anwen- 
dung auf Ms 63, H.SCHLEGEL. Metalloberflaeche v 14 n 4, 5 
Apr 1960 p 118-18, May p 145-9. Electrolytic degreasing in 
general, and when used on Ms 63 (brass with 63% Cu). Apr: 
Physicochemical properties of baths and their control. May: 
Properties of bath components; degreasing of Ms 63, including 
effect of degreasing bath and possible additives on subsequent 
electroplating. 25 refs. 


Tumbling. See Metals Finishing—Barrel. 
Ultrasonic. See also Wire—Scale Removal. 


Der Einsatz von Ultraschall-Energie fuer die porensaubere 
Reinigung von Werkstuecken, P.WENK. Frequenz v 13 n 8 
Aug 1959 p 245-9. Application of ultrasonics to cleaning of 
parts with porous surfaces; mechanism of process; how ac- 
celerating forces of ultrasonic fields alone are insufficient to 
bring about cleaning action, to which cavitation and chemical 
effect of cleaning liquid essentially contribute; temperature 
dependence of cleaning process. 


How to Get Most From Ultrasonic Cleaning, P.W.STEEN. 
Plant Eng v 13 n 12 Dec 1959 p 112-15, 208-9. Survey of fac- 
tors for selection and application of equipment, and recom- 
mended usage for various types of cleaning solutions, for 
efficient ultrasonic cleaning system; use of high frequencies 
for deep cleaning; table of characteristics of cleaning sol- 
vents covers boiling point, specific gravity, flash point, 
vapor pressure and maximum allowable concentrations for 6 
chlorinated hydrocarbons, 3 petroleum distillate fractions, 4 
aromatic solvents, and 10 alcohols, esters, and ketones. 


Link Cleaning and Degreasing to Production Machining. 
Iron Age v 185 n 18 May 5 1960 p 84-5. Separate cleaning and 
degreasing processes until now, have hindered production from 
screw machines, blanking presses and other metalworking 
machinery; operations are now combined in automated, ul- 
trasonic-processing unit, made by Metalclean Equipment Co; 
AutoSonix unit holds metal parts, and as they move through 
series of four rotating wheels they are immersed in degreas- 
ing solution, rinsed, and drained; electronic transducer directs 
ultrasonic waves downward onto parts. 


Service Costs Cut by Ultrasonic Cleaning, G.SPASINK. 
Foundry v 88 n 10 Oct 1960 p 195-8. Contaminants in hy- 
draulic systems of coal cutting machines, mobile drills, and 
other equipment at Joy Mfg Co, Mining & Construction 
Div, Claremont, NH were traced to poor cleaning of parts 
made from castings; trouble spot now eliminated with ul- 
trasonic cleaning equipment; installation and operation de- 
scribed. 


Stainless Tubing Gets Dip In Ultrasonic Bath, S.RUBEN- 
STEIN. Iron Age v 186 n 3 July 21 1960 p 134-5. Ul- 
trasonic wave motion, in cleaning solution, increases physical 
and chemical soil-removing action; one of many advantages 
of ultrasonics is its drastic reduction of cleaning time; de- 
seription of continuous process built by Branson Ultrasonics 
Corp for Resistoflex Corp which enables highly efficient ul- 
trasonic cleaning of bent tube assemblies for fuel and hydraulic 
systems in supersonic aircraft. 

Ultrasonic Agitation Gives New Life to Pickling and Clean- 
ing Baths, H.F.OSTERMAN, A.V.SANTA LUCIA. Metal 
Progress v 78 n 2 Aug 1960 p 110-14. To demonstrate poten- 
tial of ultrasonic cleaning and pickling, working model of 
bar pickler was constructed which is capable of pickling bars 
up to 144 in. in diam and 1 ft long; pickling factors investi- 
gated included acid concentration, temperature and ferrous 
sulphate concentration; interesting data obtained on clean- 
liness and effect of inhibitors; cost comparison shows advan- 
tages of method. 


Ultrasonic Cleaning, P.W.STEEN. Metal Industry v 96 n 18 
Apr 29 1960 p 355-7. Generators and transducers ; frequencies ; 
tanks; containers; alkaline, acid and solvent detergents. 


Ultrasonie Cleaning Tests for Variety of Driving Wave- 
forms, R.C.HEIM. IRE Int Convention Rec v 8 pt 6 (Com- 
ponent Parts, etc) 1960 p 219-24. Series of cleaning tests was 
carried out to determine relative effectiveness of varivus elec- 
trical input waveforms to ultrasonic cleaning unit; results 
obtained show that cleaning effectiveness can be correlated 
with average power level for all of waveforms commonly 
used in ultrasonic systems; no increase in cleaning rate was 
obtained through use of pulse input technique. 


Ultrasonic Pickling Cleans Turbine Engine Parts. Iron 
Age v 185 n 17 Apr 28 1960 p 114-15. Unit designed by Lycom- 
ing Div of Aveo Corp and constructed by Branson Ultrasonic 
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METALS CLEANING—Ultrasonic—Continued 
Corp enables gas turbine engine parts to be cleaned in 30 sec 
as compared to former soaking operation which required 1.5 
hr; operation and applications of new unit for castings, weld- 
ments, and other complex shapes. 

Ultrasonics Frees Smudge Film From Descaled Steel Strip, 
J.J.OBRZUT. Iron Age v 185 n 24 June 16 1960 p 119-21. 
Residual smut on shotblasted steel strip is deleterious to 
many surface finishing operations; results of study by Branson 
Ultrasonic Corp, Wean Engineering Co, and Pangborn Corp 
indicate that ultrasonic cleaning which utilizes effect of cavita- 
tion in high alkaline baths, is effective in smudge film re- 
moval; method eliminates purchase cost, disposal cost, and 
disposal problem of conventional pickling solutions, and en- 
ables reclamation of iron in spent pickling acids. 

METALS CORROSION 

See also Aircraft Materials—Corrosion; Aluminum and A\l- 
loys—Corrosion; Beryllium and Alloys—Corrosion; Boiler 
Corrosion and Deposits; Brass—Corrosion ; Bronze—Corrosion ; 
Cast Iron—Corrosion ; Cavitation ; Chemical Equipment—Corro- 
sion; Columbium—Corrosion; Copper and Alloys—Corrosion ; 
Galvanized Metal—Corrosion; Gas Pipe lLines—Corrosion ; 
Heat Exchangers—Corrosion; Hydrocarbons—Corrosive Prop- 
erties; Iron Chromium Alloys; Lead and Alloys—Coryrosion ; 
Lubrication—Research; Magnesium and _ Alloys—Corrosion ; 
Metallurgy—Research; Metals and Alloys—Fatigue; Metals 
and Alloys—Refractory; Nickel and Alloys—Corrosion; Nu- 
clear Reactors—Corrosion; Oil Field Equipment—Corrosion ; 
Oil Well Production—Flooding; Petroleum Pipe Lines—Cor- 
rosion; Petroleum Refineries—Corrosion; Pickling; Pipe Lines 
—Corrosion; Protective Coatings; Pulp Digesters—Corrosion ; 
Rockets and Missiles—Materials ; Ships—Corrosion ; Soils—Cor- 
rosive Properties ; Stainless Steel—Corrosion ; Steel Corrosion ; 
Tankers—Corrosion ; Tin and Alloys—Corrosion ; Titanium and 
Alloys—Corrosion ; Uranium—Corrosion; Water Pipe Lines— 
Corrosion; Water Treatment, Industrial; Zine and Alloys— 
Corrosion; Zirconium and Alloys—Corrosion. 

Corrosion—Major Design Problem, W.M.NELSON,. Elec 
Mfg v 66 n 8 Sept 1960 p 133-44. Causes, mechanics and 
chemistry of corrosion of metals; basie types of corrosion and 
methods for prevention; design considerations and _ specific 
types of materials and treatments are interpolated for control 
of specific types of corrosion encountered in engineering de- 
sign. 25 refs. 

Corrosion of Metals at Mandapam Camp, India, K.S.RAJA- 
GOPALAN, M.S.UNDARAM, P.L.ANNAMALAIT,. Corrosion v 
15 n 12 Dec 1959 p 25-8. Monthly rates of corrosion of mild 
steel, zine and copper at two sites located 150 and 1350 ft from 
sea are reported; climatic conditions and their effect on cor- 
rosion rates; no direct relation between corrosion rate, dis- 
tance from sea and atmospheric salinity found, although 
salinity is important factor in rate; highest rates were ob- 
served in months with high mean temperature and accompany- 
ing high average humidity and salinity. 

Designing to Prevent Corrosion in Process Industry, F.L. 
WHITNEY, Jr. ASME—Paper n 59-SA-58 for meeting June 
14-18 1959 11 p. Discussion covers selection of plant site, 
execution of proper plant layout, and design of specific equip- 
ment to mitigate corrosion problem and to reduce maintenance 
costs; practical examples demonstrate applications of principles 
of corrosion control. 

Development of Oxidation Resistance of Some Refractory 
Metals, G.L.MILLER, F.G.COX. J of Less-Common Metals v 
2 n 2-4 Apr-Aug 1960 p 207-22. Investigations into protection 
of Cb and Mo from oxidation by alloying and by applied coat- 
ings; Cb alloy containing 17.5 at.-% W, 17.5 at.-% Ti and 5 
at.-% Fe shows great improvement in oxidation resistance 
over unalloyed Cb, but is not to standard required; Al-Cr-Si 
coating affords protection to Mo at 1200 C for 150-200 hr and 
coating shows considerable resistance to thermal shock; at- 
tempts to apply protective coating to Cb were not successful. 


Effects of Velocity on Corrosion, H.R.COPSON. Corrosion 
v 16 n 2 Feb 1960 p 1380-6. Relation between corrosion rate 
factors and velocity; velocity effect on corrosion of iron and 
other metals; galvanic effects produced by changes in veloc- 
ity; erosion corrosion of iron, copper alloy and other alloys; 
explanation of cavitation corrosion. 30 refs. 


Etiographie, J.A.TERNISIEN. Génie Chimique v 82 n 3 Sept 
1959 p 57-67. Etiography meaning study of modifications and 
transformations leading to destruction of solid materials, and 
applied science with purpose of investigating causes and condi- 
tions of destruction; three types of destruction studied are 
that caused by mechanical or thermal stresses, electrochemical 
corrosion, and damage resulting from irradiation of materials; 
how micro-rheological aspect of etiographic technique can be 
used to study metallurgical causes of deterioration of machin- 
ery components. 29 refs. 


Etude de la corrosion du manganése et de l’uranium, J.S.L. 
LEACH. Mémoires Scientifiques de la Revue de Métallurgie y 
56 n 7 Dee 1959 p 675-80. Study of manganese and uranium 
corrosion; review of literature and author’s own electrochemi- 
cal studies, particularly of corrosion of manganese as affected 
by composition of corrodent and by allotropic state and hy- 
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drogen content of metal, lead to theory of corrosion of uranium 
and aluminum; theory resembles that independently developed 
by J.E.DRALEY and W.E.RUTHER (see Engineering Index 
1957 p 670). 

Indentation of Metals by Cavitation, W.H.WHEELER. 
ASME—Trans—J Basic Eng v 82 Ser D n 1 Mar 1960 p 184- 
94, Indexed in Engineering Index 1959 p 804 from Paper n 
59-Hyd-15. 

Kinetics of Absorption by Metals of Hydrogen from Water 
and Aqueous Solutions, T.G.OWE BERG. Corrosion v 16 n 4 
Apr 1960 p 184-6. Kinetics of absorption of hydrogen in cor- 
rosion is treated on basis of mechanism previously proposed 
for absorption of hydrogen from Hz gas (see Engineering In- 
dex 1959 p 799); rate formulas are derived and compared 
with experimental data; on certain simple assumptions, 
parabolic or cubie rate law is derived for initial period, dur- 
ing which absorption of hydrogen occurs; this rate law is suc- 
ceeded by linear rate law when metal is saturated with hy- 
drogen. 38 refs. 

La corrosion bacteriénne des ouvrages métalliques enfouis 
dans les sols anaérobies, C.GEOFFRAY. J des Industries du 
Gaz v 83 n 10 Oct 1959 p 444-7. Bacterial corrosion of metal 
parts buried in anaerobic soils; electrolytic theory of corrosion ; 
protective means applicable to this type of corrosion. 


Mass-Transport and Corrosion of IJIron-Based Alloys in 
Liquid Metals, G.W.HARSLEY. J Nuclear Energy: Reactor 
Technology v 1 n 2 Aug 1959 p 84-91. Calculated corrosion 
rates are compared with experimentally determined rates; it 
is concluded that diffusion controlled solution attack, although 
significant, may not be as serious as either intergranular 
attack or chemically assisted mass-transport; mechanism of 
intergranular attack, thermodynamics of chemically assisted 
mass-transport role of Oz in Na-stainless steel circuits, and 
methods of reducing mass-transport of Fe are discussed. 


Microbially Induced Corrosion, W.SUMMER,. Corrosion Tech- 
nology v 7 n 9 Sept 1960 p 287-8. Metabolic products of bac- 
teria as agents of metals corrosion; metabolic principles in- 
volved are discussed, with description of type of corrosion to 
be expected, and indication of methods of prevention. 


Oberflaechenschichten auf Metallen, H.-J.ENGELL. Chemie- 
Ingenieur-Technik v 32 n 1 Jan 1960 p 22-9. Surface layers on 
metals; mechanism of formation and properties of primary 
layers; formation of secondary layers; local destruction of 
surface layers in solutions; surface layers by reaction of 
metals and gases; primary layers of pure metals and alloys. 
26 refs, 

Occurrence and Control of Low-Temperature Corrosion 
Caused by Flue Gases, B.J.ALEXANDER. Chem & Industry 
n 2 Jan 9 1960 p 28-32. Sulphur, nitrogen, halogens, ete give 
rise to corrosive products during combustion; sulphur causes 
greatest damage; methods available for controlling corrosion 
whose origin lies in sulphur contained in fuel; production of 
SOs should be reduced where possible; additive should be 
chosen which will enable plant to operate without low tempera- 
ture corrosion. 28 refs. 


On Parabolic Rate Law, W.B.JEPSON. Electrochem Soc—J 
v 107 n 1 Jan 1960 p 58-5. Various rate laws have been found 
to describe oxidation kinetics of metals; parabolic relation 
connecting thickness of layer of reaction product with time 
of oxidation is probably most familiar and widely applicable; 
present work reformulates kp in terms of defect concentration 
at one interface only; equations. 


Oxidation Mechanisms of Niobium, Tantalum, Molybdenum 
and Tungsten, O.KUBASCHEWSKI, B.E.HOPKINS. J of Less- 
Common Metals v 2 n 2-4 Apr-Aug 1960 p 172-80. From pub- 
lished observations on behavior during oxidation of four metals 
considered and from properties of oxides formed, probable me- 
chanism of oxidation is discussed; known effects of alloying 
elements are dealt with in light of this mechanism, and con- 
sideration is given to other possibilities of improving oxida- 
tion resistance by simple alloying. 51 refs. 


Oxidation of Metals, W.W.SMELTZER. Indus & Eng Chem y 
52 n 3 Mar 1960 p 271-6. Review of theory of oxidation and 
cavers of metal oxides, metal oxidation, and alloy oxidation. 

refs, 


Physical Metallurgy of Stress Corrosion Fracture. Met Soc 
AIME—Pxoe of Conference (Pittsburgh, Pa, Apr 1959) v 4 
1959 394 p. $13.00. Following papers presented at symposium: 
New Perspectives in Stress Corrosion Problem, H.H.UHLIG, 
1-17; Effect of Electric Strain on Electrode Potential of 
Metals, L.YANG, G.T.HORNE, G.M.POUND, 29-39; Surface 
Structure and Chemical Interaction, G.EHRLICH, D.TURN- 
BULL, 47-69; Role of Lattice Mismatch Between Oxide and 
Metal in Corrosion Behavior of Gamma Uranium Alloys, J.N. 
CHIRIGOS, 70-8; Crack Propagation During Stress Corrosion, 
C.EDELEANU, 79-91; Initiation and Propagation of Cracks in 
Stress Corrosion of a-Brass and Similar Alloys, A.J.FORTY, 
99-115 5 Role of Corrosion Products in Crack Propagation in 
Austenitic Stainless Steel. Electron Microscopic Studies, N.A. 
NIELSEN, 121-43; Effect of Stress and Environment on 
Microtopology of Corrosion Product, E.A.GULBRANSEN, T.P. 
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COPAN, 155-80; Stress Corrosion of Single Crystals of Stain- 
less Steel, H.W.PAXTON, R.E.REED, R.D.LEGGETT, 181-90; 
Metallographic and Crystallographic Examination of Stress 
Corrosion Cracks in Austenitic Cr-Ni Steels, J.G.HINES, R.W. 
HUGILL, 193-223; Stress Corrosion Cracking of Austenitic 
Stainless Steels in High Temperature Chloride Waters, W.W. 
KIRK, F.H.BECK, M.G.FONTANA, 227-36; Effect of Composi- 
tion on Stress Corrosion Cracking of Some Alloys Containing 
Nickel, H.R.COPSON, 247-67; Dependence of Stress Corrosion 
Cracking Susceptibility on Age Hardening in Copper-Nickel-Sil- 
icon Alloy, W.D.ROBERTSON, E.G.GRENIER, W.H.DAVEN- 
PORT, V.F.NOLE, 273-89; Stress Corrosion Cracking in Low 
Carbon Steel, H.L.LOGAN, 295-309; Phenomena of Crack and 
Fracture of Steel in Presence of Hydrogen. Corrosion Under 
Stress in Presence of Moist Hydrogen Sulfide, P.G.BASTIEN, 
311-39 ; Electrochemical Mechanism of Stress Corrosion Crack- 
ing of Mild Steel, H.J.ENGELL, A.BAEUMEL, 341-63; Cur- 
rent Problems for Additional Consideration, L.R.SCHARF- 
STEIN, 373-9. Most papers are followed by discussion. 


Protective Value of Surface Treatment with Superheated 
Steam, P.SZEKI. Acta Technica (Budapest) v 25 n 3-4 1959 
p 371-5; see also abstract in Engrs’ Digest v 20 n 11 Nov 1959 
p 451-2, For purpose of corrosion protection superheated steam 
treatment at 550-600 C can be proposed for steel and at 650- 
700 C for cast iron, if duration of treatment is 1 hr; for 
steel oxide layer of 5-10u and for cast iron layer of 35-40u 
appears to be most favorable from point of view of corrosion 
protection; formula for calculation of protective value, (In 
English). 

See also Chemical Equipment—Corrosion ; 
Electric Cables—Cathodie Protection; Electric Rectifiers; Gas 
Holders; Gas Pipe Lines—Cathodie Protection; Metals Cor- 
rosion—Seawater; Oil Field Equipment—Corrosion ; Petroleum 
Pipe Lines—Cathodic Protection ; Pipe Lines—Cathodic Protec- 


tion; Ships—Cathodic Protection; Steel Corrosion—Cathodic 
Protection; Tankers—Corrosion; Telephone Cables—Cathodic 
Protection; Water Tanks and Towers—Cathodie Protection. 


Cathodic Protection Applications at Hanford Works, C.S. 
BUCHOLZ. AIEE—Trans v 78 pt 2 (Applications & Indus- 
try) n 46 Jan 1960 p 394-9. Existing, presently planned, and 
experimental impressed-current cathodic protection installa- 
tions at Hanford Atomic Products Operation; protection of 
underground stainless-steel process lines; water-storage-tank 
protective system; reactor-containment vessel; experimental 
cathodic protection, installation for reactor-cooling-water 
retention basins. Paper 59-821. 


Cathodic Protection Used to Control Corrosion of Service 
Station Underground Equipment, M.J.OLIVE. Corrosion vy 16 n 
10 Oct 1960 p 9-10, 12, 14-15. Methods of determining corrosion 
probabilities ; coatings suggested for service station use; im- 
portance of soil resistivity; how current requirements are 
determined for cathodic protection of underground storage 
tanks ; protection by sacrificial anodes and by rectifiers; tabu- 
lar data on economics of cathodic protection. 23 refs. 


Corrosion Control by Anodie Protection, C.EDELEANU. 
Platinum Metals Rev v 4 n 3 July 1960 p 86-91. Protection of 
ferrous materials in acid solutions is discussed as example 
where anodic protection will probably prove most useful; in- 
strument required for anodic protection is “potentiostat’’, as 
there is upper, as well as lower, limit to range of potentials 
which give statisfactory results; possible uses of anodic protec- 
tion; plant and electrode design; dangers and limitations in 
application. 


Deep Ground Beds for Cathodic Protection, §.E.TROUARD, 
E.A.WAGNER, Jr. AIEE—Trans v 78 pt 2 (Applications & 
Industry) n 45 Nov 1959 p 278-85. Advantages of introducing 
cathodic protection currents into earth from ground bed located 
considerable distance below earth’s surface; how direct pickup 
effect on foreign structures from ground bed can be rendered 
so small as to be undetectable. Paper 59-505. 


Effect of Electrical Grounding Systems on Underground 
Corrosion and Cathodic Protection, B.HUSOCK. AIEE—Trans 
v 79 pt 2 (Applications & Industry) n 47 Mar 1960 p 5-10. 
While providing cathodic protection for underground structure 
which is connected to copper grounding system, it is shown to 
be often necessary to use considerably more current than in 
providing protection for isolated underground structures; be- 
eause of serious corrosion problems which can arise from 
use of electrical grounds, existing grounding practice should 
be reviewed. Paper 60-4. 


Equivalent Electrical Circuit Analogy of Structure-to-Soil 
Potentials, R.O.DEAN. Corrosion v 16 n 12 Dec 1960 p 114-15. 
Discussion of paper indexed in Engineering Index 1959 p 805 
from Nov 1959 issue. 


Field Service Results of Silicon Vs Selenium in Cathodic 
Protection, D.P.WILSON. Corrosion v 16 n 3 Mar 1960 p 127- 
30. Silicon and selenium failure rates by areas are compared 
with Bureau of Standards lightning incidence rate map; data 
covering variation of CP loop resistance from dry anode bed 
to moist soil condition confirm wisdom of secondary over-cur- 
yent protection; magamp circuit which controls d-c current 
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within plus or minus 2% with loop resistance varying from 
-6 to 2.5 ohms is discussed; present and future developments 
to protect silicon against PIV failures. 


Studies on Cathodic Protection Using Hull Cell. I. Action 
of Corrosion Inhibitors, K.S.RAJAGOPALAN, Y.V.P.RAMA- 
CHANDRA ROW. Electrochem Soc—J v 107 n 5 May 1960 p 
379-82. Cathodic protection is used in combination with addi- 
tion of corrosion inhibitor, in electrolytic derusting with acid 
solutions to prevent basis metal attack; information on in- 
hibitor action under impressed current conditions can be 
obtained by Hull Cell technique; study of inhibitor action in 
sulphuric acid medium with reference to quinoline, B-naphthol, 
thiourea, gelatine. 


Trends in Ground Bed Design for Cathodie Protection of 
Underground Structures, A.P.LLANDRY, I.N.HOWELL, Jr. 
AIEE—Trans vy 79 pt 2 (Applications & Industry) n 46 Jan 
1960 p 456-61 (discussion) 461-2. Experience of Southern Bell 
Telephone & Telegraph Co with conventional ground beds ; deep 
vertical ground bed; deep ground bed using high-silicon cast 
iron; other deep ground bed designs; trends. Paper 59-820. 


Use of High Silicon Cast Iron for Anodes. Corrosion v 16 
n 2 Feb 1960 p 109-138. NIACE Task Group T-2B-4 report pre- 
sents data from questionnaire replies received from more than 
100 companies; information indicates that high silicon cast 
iron anodes are at least equal to graphite anodes in ground 
bed applications where coke breeze backfill is utilized and 
superior in marshland and other areas where backfill is im- 
practical; in fresh water applications they perform very well 
as long as temperature does not exceed 125 F; at high tempera- 
tures molybdenum containing alloy is preferred. 


Electrochemistry. See also Copper and Alloys—Corrosion; Lead 
and Alloys—Corrosion; Metals Corrosion—Cathodie Protec- 
tion ; Metals Corrosion—Testing ; Nuclear Reactors—Coryrosion ; 
Pipe Lines—Corrosion. 


Anodic Passivation Studies, J.D.SSUDBURY, O.L.RIGGS, Jr, 
D.A.SHOCK. Corrosion v 16 n 2 Feb 1960 p 91-8. Theories of 
passivity; for first time, anodic passivation has been made 
practical by invention and development of anodic protection 
system with its high current capacity; technique seems to be 
of immediate practical value in stainless and mild steel 
equipment used to store, process and transport such corrosive 
chemicals as H2SO1, HsPOs4, NaOH, LiOH, Als(SO.1)3 and 
NHiNOs. 33 refs. 


Contribution to Theory of Current Distribution in Local 
Cells, C_WAGNER. Electrochem Soc—J v 107 n 5 May 1960 
p 445-52. Calculations for diffusion controlled limiting cathodic 
current density in solutions containing oxygen; assumed that 
there are no solid corrosion products which impede diffusion 
and conduction in electrolyte; local current density for dis- 
solution of metal may be determined by rate of oxygen 
diffusion, potential drop in electrolyte (resistance control), or 
anodie polarization control. 


Etude électrochimique de la corrosion provoquée par les 
couples exomorphiques, J.M.DEFRANOUX. Electrochimica 
Acta v 1n 2-3 July 1959 p 190-7. Electrochemical study of 
corrosion caused by exomorphic couples; it is shown that ‘“‘ex- 
omorphic”’ corrosion cells, not originating from metal itself, 
often control possibilities of its practical use; as conventional 
corrosion tests do not generally take them into account, ‘‘ex- 
omorphic” cells can be studied in laboratory by means of newly 
developed electrochemical method. 


La corrosion des canalisations métalliques enterrées par 
les courants alternatifs vagabonds, C.MOUNIOS. Revue 
Générale de l’Electricité vy 69 n 4 Apr 1960 p 228-31. Corrosion 
of buried metallic pipes by stray alternating currents; inter- 
pretation of phenomenon by existence of d-c current super- 
imposed on a-c, and by phenomena of rectification inherent in 
various types of soils. 


Measurement of Surface Moisture and Sulfur Dioxide Ac- 
tivity at Corrosion Sites, P.J.SEREDA. ASTM—Bul n 246 May 
1960 p 47-8. Final report of work at divisions of Building Re- 
search and Radio & Electrical Engineering, National Research 
Council, Canada; for correlating sulphur dioxide activity with 
corrosion rate, value required is that corresponding to activity 
during periods when wetness occurs on exposed metal speci- 
mens, which may or may not be same as average value; 
diagrams show dew detector amplifier, sulphur dioxide shield, 
and wiring for time of wetness meter and shield. 


Plastic-Insulator Designs Side-Step Galvanie Corrosion, 
M.STANDER, H.S.PREISER. Chem Eng v 66 n 15 July 27 
1959 p 154, 156, 158, 160. Galvanic corrosion can be prevented 
by breaking metallic cireuit with insertion of electrical in- 
sulation ; plastics withstand immersion, are nonreactive, strong, 
have negligible creep, and resist vibration and impact; glass 
reinforced phenolic, melamine, or polyester laminates pre- 
ferred; examples of overlap, butt, and flange-connection de- 
signs. 

Sources of Underground Corrosion Potential Differences, 
K.G.COMPTON. Corrosion v 16 n 2 Feb 1960 p 87-90. Static 
potentials at metal solution interface and at solution—solution 
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interface; polarization, stray current, dissimilar metals, dif- 
ferences in electrolyte and differences in structure surface dis- 
eussed; behavior of potentials during corrosion. 


Spannungsreihe der Metalle im praktischen Korrosionsmittel, 
J.ELZE. Werkstoffe u Korrosion v 10 n 12 Dec 1959 p 737-8. 
Electrochemical series of metals for corrosive agents of prac- 
tical importance; author gives two examples of practical 
emf series of selected metals and alloys, for corrosion in 
fresh and in artificial seawater, based on measurements, not 
on equilibrium conditions; for prediction of corrosivity of 
metal combinations, slope of current-density/voltage curve 
must be considered. 


Tantalum-Platinum and Titanium-Platinum Bi-Electrodes, 
L.L.SHREIR. Platinum Metals Rev v 4 n 1 Jan 1960 p 15-17. 
Anodic behavior in electrolytes of low conductivity; potential 
of tantalum during anodic polarization demonstrated visually 
by brilliant interference colors; diagrammatic representation 
of anodic polarization of bi-electrodes in seawater and natural 
fresh water. 


Fretting. See Marine Engines; Metals and Alloys—Fatigue. 


High Temperature. See also Aluminum and Alloys—Corrosion ; 
Beryllium and Alloys—Corrosion; Metals Corrosion—Inhibi- 
tors ; Stainless Steel—Corrosion ; Zirconium and Alloys—Corro- 
sion. 


High-Temperature, High-Pressure Oxidation of Alloys 
Caused by Carbon Dioxide, J.C-BOKROS, W.P.WALLACE. 
Corrosion v 16 n 2 Feb 1960 p 117-22. Oxidation behavior of 
26 heat resistant alloys in 1000 to 2000 psi carbon dioxide 
in temperature range of 1100 to 1740 F described; oxidation 
rates of heat resistant alloys in 2000 psi carbon dioxide at 
1300 and 1500 F were very low; in all cases, scales were 
protective; oxidation followed parabolic or slower rate law; 
at 1740 F, most alloys tested exhibited excessive scaling in 
1000 psi carbon dioxide. 


Problems of High Temperature Corrosion in Modern Process 
Plants, J.IL.B.RUTHERFORD. Metal Finishing J v 6 n 63 Mar 
1960 p 95-101, 111. Oxidation as most prolific form of corro- 
sion at elevated temperatures; mechanical properties of oxide 
seale; expansion coefficient of various scale compositions ; 
eauses for irregularities in rate of oxidation; conditions where 
oxidation is eyclic and is alternated with periods of carburiza- 
tion; structure changes of steel and its alloys during exposure 
at elevated temperatures; application of heat resisting mate- 
vials and their resistance to oxidation. 

Inhibitors. See also Aluminum and Alloys—Corrosion; Anti- 
freeze Solutions—Corrosive Properties; Die Castings—Finish- 
ing; Feedwater Treatment; Flue Gases—Treatment; Gas Pipe 
Lines—Corrosion ; Metals Corrosion—Cathodie Protection; Oil 
Field Equipment—Corrosion; Oil Well Production—F looding ; 
Petroleum Refineries—Corrosion; Protective Coatings; Steel 
Corrosion—Inhibitors ; Tankers—Corrosion ; Water Treatment, 
Industrial. 

Corrosion Inhibition and Zero Charge Potential of Metals, 
D.M.BRASHER. Nature (Lond) v 185 n 4716 Mar 19 1960 p 
838-9. Electrode potential of mild steel specimen immersed 
in sodium chloride solutions has been measured under condi- 
tions of rapid aeration; data analyzed. 


Corrosion Inhibitor Evaluation at Elevated Temperatures, 
V.W.MAXWELL. Corrosion v 16 n 4 Apr 1960 p 1387-9 (dis- 
cussion) 139-40. All inhibitors studied were designed for down- 
the-hole treatment of producing oil and gas wells; evaluations 
at elevated temperatures were compared with those at room 
temperature; test apparatus, materials used, and test method 
described; results tabulated and average percent protection 
obtained with each inhibitor at temperatures tested is shown. 


Corrosion Inhibitors for Cast Iron and Other Metals in 
Ethylene Glycol Solutions and in Mains Water, A.D.MERCER, 
F.WORMWELL. J Applied Chem v 9 pt 11 Nov 1959 p 577-88. 
Results show solution of 25.0% glycol + 5.0% sodium benzoate 
+ 0.8% sodium nitrite has effectively protected cast iron, 
soldered joints and other metals in 5 yr laboratory test at 
room temperature; under conditions of intermittent heating, 
1.5% benzoate + 0.1% nitrite is equally effective. 


Corrosion Inhibitors for Ethylene Glycol Solutions, with 
Particular Reference to Cadmium-Plated and Terne-Plated 
Steel, A.D.MERCER, D.M.BRASHER. J Applied Chem v 9 pt 
11 Nov 1959 p 589-94. Investigation into suitability of various 
inhibitive solutions for use with cadmium plated and terne- 
plated steel (together with other metals); ethylene glycol + 
sodium benzoate -++ sodium nitrite mixtures give good results 
with cadmium-plated steel and very good results with all other 
metals or alloys tested. 20 refs. 


Der Einfluss von Aminen sowie von Thioharnstoff ete, Z. 
OSTROWSKI. Werkstoffe u Korrosion v 11 n 8 Aug 1960 p 
478-81. Effect of amines, thiourea, and diphenylthiourea on 
hydrogen overpotential at mercury electrode; effect of three in- 
hibitors on polarization curves in Hg/1N H2SOu system for 
current densities of 10-8 to 10-* amp/em?; only thioureas 
showed same agreement between lowering of hydrogen over- 
potential and effectiveness as inhibitor as previously shown 
for sulphoxides. 
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Emulsifiable Rust Preventives, H.C-CARPENTER. Lubrica- 
tion Eng v 16 n 8 Aug 1960 p 360-2. Efforts made to modify 
proven rust preventives so that they would form stable emul- 
sions when mixed with water produced two products: one 
deposits oily film, while other leaves semi-solid, grease like 
film; lubricatory evaluations indicated performance equal of 
that furnished by thin film, solvent cutback preventives and 
superior to conventional emulsifiable cutting oils; tabulation 
of data. 


Estimating Corrosion Rates in Water, W.STUMM. Indus & 
Eng Chem v 51 n 12 Dec 1959 p 1487-90. Measurements of 
corrosion rate and corrosion potential have been used to study 
inhibitory properties of calcium carbonate deposits at iron 
surfaces ; results indicate that CaDOs acts as valuable corrosion 
inhibitor if capable of blocking local anodic sites of corrod- 
ing iron. 

How Polar-Type Oils Inhibit Corrosion, R.A.POWERS, J.C. 
CESSNA. Indus & Eng Chem v 51 n 7 July 1959 p 891-2. How 
polar-type oils are used for rustproofing against atmospheric 
corrosion, as protection against corrosion during machining, 
and as inhibitors for circulating-water systems; experimental 
study; adding sufficient polar-type oil to corroding system 
produces noble or passive potential, and decrease in corrosion 
rate. 24 refs. 

Metal Protection and  Lubrication—Improved Organic 
Chemicals, J.K.AIKEN, S.W.CRITCHLEY. Corrosion Tech- 
nology v 7 n 9 Sept 1960 p 281-2. Newer organic chemicals 
discussed, with particular reference to their use in prevention 
of corrosion; wetting agents; complexing (sequestering or 
chelating) agents; corrosion inhibitors; extreme pressure 
additives ; functional fluids. 


Vapour-phase Inhibition of Atmospheric Corrosion, S.E. 
SEXTON. Corrosion Technology v 7 n 5 May 1960 p 147-50, 
162. Development and properties of vapor-phase inhibitors ; 
how they work and where they are used. 


VCI Bibliography and Abstracts, R.L.LeMAR. Us Ordnance 
Dept—Rock Island Arsenal, Rock Island, Ill, 1958 112 p. 
(Available at OTS, PB151.766 $2.50). Bibliography relative to 
volatile corrosion inhibitors (VCI) covers published informa- 
tion from 1937 to 1957; most references were abstracted and 
abstracts are included; literature is divided into: Armed 
Forees and government; military specifications ; manufacturer 
and industrial; trade, and technical journals; patents. 

Pitting. See also Cavitation. 


Die Erzeugung von Lochfrassbildungen durch Metall-Schmel- 
zen, R.LHAARMANN, W.RAEDEKER. Metalloberflaeche y 14 
n 2 Feb 1960 p 36-40. Pitting caused by molten metal; illus- 
trated description of attack similar to pitting caused in alu- 
minum by molten lead and in aluminum bronze and steel by 
zine; possible explanations; it is considered most probable 
that localized weak spots in protective surface layer originally 
present let molten metal attack base; flow of corrodent affects 
shape of pits. 

Pitting Corrosion, F.P.A.ROBINSON. Corrosion Technology 
v 7 n 8 Aug 1960 p 237-9, 266. Review of pitting corrosion 
in general dealing with cause, effect, detection and preven- 
tion; results of original research recently completed by author 
on corrosion pitting of stainless steels. 


Ueber die Stabilitaet von heterogenen Oberflaechenstruk- 
turen bei der Korrosion passivierbarer Metalle, U.FRANCK. 
Werkstoffe u Korrosion v 11 n 7 July 1960 p 401-10. Stability 
of heterogeneous surface structures in corrosion of metals 
capable of passivation; development of theory of pitting cor- 
rosion of iron in H»SOi containing halide ions; theory is 
based on thermodynamics of irreversible processes, which 
shows that heterogeneous structures may be stable in presence 


of several independent variables of state, and on practical 
example. 


Prevention. See Electroplated Products; Electroplating; Feed- 
water Treatment; Galvanizing; Metallizing; Metals Corrosion 
—Cathodie Protection; Metals Corrosion—TInhibitors; Metals 
ee Paint; Protective Coatings; Water Treatment, In- 
dustrial. 


Seawater. See also Metals Corrosion—Electrochemistry ; Ships 
—Corrosion. 

Laboratory Evaluation of Zine Anodes in Sea Water, J.A.H 
CARSON, W.L.M.PHILLIPS, J.R.WELLINGTON. Corrosion 
Vv 16 n 4 Apr 1960 p 107-18. Data on anodic polarization of 
various zine alloys presented; combined effects of iron, as 
impurity, over range of 0.0003 to 0.0320%, and aluminum 
additions of 0 to 22% were investigated at five controlled 
anode current densities ranging from 0.5 to 20ma/in?, for 
times up to 100 days; test results confirm major previous con- 
clusions with respect to detrimental effect of iron and benefi- 
cial effect of small Al additions; some earlier anomalous re- 
sults explained on basis of interrelated effects of composi- 
tion, current density and time. 

Titanium-Platinum Electrodes for Cathodie Protection in 
mee Ae te trae oo tabs ieee Engrs’ Digest v 2 
re 960 p -2. Indexed in Engineeri : 

807 from Metallurgia Italiana Oct 1959. fie teas gyi! 
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: METALS CORROSION—Continued 
Testing. See also Electroplated Products—Testing ; Materials 


Testing Apparatus ; Metals Corrosion—High Temperature; 
Metals Testing—Nondestructive; Nuclear Reactors—Corrosion ; 
Stainless Steel—Corrosion. 


Accelerated Corrosion Testing, A.FRANK, Plating vy 47 n 6 
June 1960 p 623-31. Details of 46-yr old salt spray test de- 
scribed; latest information on eliminating or minimizing 
effects of 20 salt spray cabinet variables to produce stand- 
ardized test method is presented; future plans to use “‘stand- 
ardized test panels’? and obtain correlated outdoor vs indoor 
exposure results are outlined. 39 refs. 


Corrosion Testing of Aerosol Products, M.J.ROOT, M.J. 
MAURY. Corrosion Technology v 7 n 3 Mar 1960 p 85-7. How 
much corrosion information can be gathered by electrochemical 
measurement that cannot be obtained in any other way. 
Abridged version of paper presented to Society of Cosmetic 
Chemists, May 1959, in New York. 


Corrosion Tests and Interpretation of Results, E.A.OLLARD. 
Corrosion Prevention & Control v 7 n 9 Sept 1960 p 37-9, 58. 
Special difficulties encountered when dealing with plated 
metals; evaluation of results; specification deposits; need 
for standard assessment tests; method suggested for training 
inspectors who would be able to assess test results with uni- 
formity. 


Corrosion Tests with Experimental Chromate-Pigmented 
Jointing Compounds, E.G.SAVAGE, H.G.COLE. J Applied 
Chem v 9 pt 12 Dee 1959 p 680-4. Sea water spray tests on 
lap joints of aluminum alloy coupled with brass, steel and 
magnesium alloy assembled with variety of experimental 
jointing compounds, have shown that jointing compound giv- 
ing protection appreciably greater than that of standard DTD 
369A can be formulated from slightly soluble chromate and 
medium which remains soft in joint over prolonged period; 
high degree of protection obtained with addition of water 
resistant self-adhesive barrier tapes. 


Development of Standardized Corrosion Testing Methods, 
W.WIEDERHOLT. Corrosion Prevention & Control v 6 n 1, 
4 Jan 1959 p 50-1, 54, Apr p 68-9, v 7n 2 Feb 1960 v 49-51, 54. 
English translation of articles indexed in Engineering Index 
1959 p 807 from Metalloberflaeche Oct, Nov, Dec 1958. 


Development of Thin Metal Film Corrosion Indicators, D. 
ROLLER, G.H.ROHRBACK. Corrosion v 16 n 8 Aug 1960 
p 105-10. Development of visual and electrical corrosion indi- 
ecators which utilize thin metal films vacuum deposited on 
non-metallic substrates; data on their behavior in corrosive 
atmospheres; comparative corrosion information on electrical 
cards and buttons in various humid atmospheres, condition of 
thin film indicators at first sign of corrosion on hardware 
items, and behavior of polyvinyl resistance card indicators 
at different sensitizations at 25 C and 60% relative humidity. 


Die Anwendung des Elektronenmikroskopes ete, M.HOLLO, 
F.GUBA. Metalloberflaeche vy 13 n 9, 12 Sept 1959 p 2738-6, 
Dec p 373-9. Application of electron microscope in corrosion 
research and in study of surface coatings; discussion based 
on literature and on own research. Sept: Literature review: 
morphology of metal surface; structure of plated surface; 
oxide layers; metallography relating to corrosion research. 
Dec: Report of investigation of intercrystalline corrosion of 
Al-Mg alloys; protective coatings. 64 refs. 


Discussion on Utilisation of Eddy Current Non-Destructive 
Test Equipment by Corrosion Engineers, G.G.PAGE. Brit J 
Non-Destructive Testing v 1 n 2 Dec 1959 p 32-7. Use of 
eddy current techniques and assessing of state of copper-based 
nonferrous tubes, in situ, employed as heat exchanger com- 
ponents in installation such as marine or power station 
turbine, oil refineries and industrial plants; details of portable 
eddy current testing instrument consisting of power pack, 
recorder and winch unit, compressed air gun, standard sample 
tube and probe; examples of six surveys carried out, 


Tl controllo elettrico della protezione dei metalli con vernici, 
L.RIVOLA. Metallurgia Italiana v 52 n 1 Jan 1960 p 15-18. 
Electric control of protective paint coatings on metals; 
protective capacity of paints determined by electric measure- 
ments using rectangular pulses; electric resistivity thus deter- 
mined during corrosion test, gives quantitative measure of 
paint behavior; method can be applied in all evaluation tests 
for paints on metals such as salt spray, high humidity ex- 
posure, etc. 


Ispytanie metallov na korozionnuyu ustalost na elektromag- 
nitnoi mashine avtokolebatel’nogo tipa, A.A.LAPIN, V.S.SI- 
NYAVSKII, S.G.VEDENKIN. Zavodskaya Laboratoriya v 25 
n 4 1959 p 461-3; see also English translation in Indus Lab- 
oratory v 25 n 4 Apr 1959 p 476-9. Corrosion-fatigue testing 
of metals with electromagnetic machine of self-oscillation type ; 
machine consists of electromechanical oscillator with feedback ; 
new testing method makes it possible to determine kinetics 
of crack formation; results obtained facilitate accurate ex- 
planation of theories concerning mechanism of corrosion fa- 
tigue. 


Laboratory and Plant Applications of Recording Electrical 
Resistance Corrosion Meters, E.C.WINEGARTNER. Corrosion 


v 16 n 6 June 1960 p 99-103 (discussion) 104. Instruments 
and their components described; laboratory tests not only 
demonstrate usefulness of equipment for corrosion studies but 
also show that good indications of presence and concentration 
of transient corrosive intermediates may be obtained; meas- 
urements have aided in identifying chemical reactions occurring 
in chemical processes being developed, and have influenced 
process design of commercial plants. 


Metod issledovaniya korrozionnykh i elektrokhimicheskikh 
svoistvy metallov v napryazhennom  sostoyanii, N.D.TOMA- 
SHEV, N.LISAEV. Zavodskaya Laboratoriya v 25 n 6 1959 
p 700-2; see also English translation in Indus Laboratory v 25 
n 6 June 1959 p 731-3. Method of investigating corrosive and 
electrochemical properties of metals in strained condition; 
equipment has been developed for studying surface oxide films 
which is based on optical capacitive method; pertinence to 
Wyescesting behavior of protective oxide films on metals under 
strain. 

Some Techniques of Corrosion Testing in Molten Materials, 
W.M.SPURGEON, C.H.PHILLEO, B.A.THOMPSON. Indus & 
Eng Chem vy 52 n 1 Jan 1960 p 109A-11A. Methods used in 
studying corrosion of aircraft gas turbine materials by con- 
densed phase combustion products; methods are general and 
apply to corrosion studies with other molten materials; meth- 
ods of test; evaluation of results. 


Testing of Minute Oxidation of Base Metal for Oxide Ca- 
thode During Tube Manufacturing Process, Y.TACHIHARA, 
T.HATA, M.ONIZUKA. Mitsubishi Denki Laboratory Reports 
v 1n1 Jan 1960 p 83-90. Test uses fact that corrosion rate 
of metals in acid or alkaline solution is markedly affected by 
minute oxidation; by method described, depth of contaminated 
surface layer having oxygen, its extent of oxidation and 
amount of impurity contained in sample metal, are determined ; 
in this way, quality deviation is detected by comparing its 
dissolution curve with that of standard sample. 


Ueber kinetische Beziehungen zwischen beschleunigter und 
natuerlicher atmosphaerischer Korrosion, K.BARTON, E. 
BERANEK. Werkstoffe u Korrosion v 11 n 6 June 1960 p 
348-51. Kinetic relations between accelerated and natural 
atmospheric corrosion; comparison of natural corrosion of 
ferrous (carbon steel) and nonferrous metals (zinc) in 6 dif- 
ferent atmospheres with results of accelerated tests in atmos- 
phere of excessive moisture and SOz content of 0.01%; on 
basis of results method is derived for calculating acceleration 
coefficients for use with short-time test. 


Underground. See Metals Corrosion—Cathodie Protection. 
METALS CUTTING 


See also Aluminum and Alloys—Machining ; Brass—Machin- 
ing; Broaching; Cast Iron—Machining; Cutting Fluids; Cut- 
ting Tools; Friction; Gear Cutting; Grinding; Machine Shop 
Practice; Machine Tools; Metals and Alloys—Forming; Metals 
and Alloys—Machinability ; Milling; Oxygen Cutting; Rockets 
and Missiles—Manufacture; Saws—Metal Working; Screw 
Threads—Cutting ; Steam Turbines—Manufacture; Steel—Ma- 
chinability ; Titanium and Alloys—Machining; Tungsten and 
Alloys—Machining ; Zirconium and Alloys—Machining. 

Applications and Limitations of Metal Removal Techniques 
in Aircraft and Missile Manufacturing, M.FIELD. SAE— 
Paper n 160A for meeting Apr 5-8 1960 16 p; see also abstract 
in SAE—J v 68 n 6 June 1960 p 86-93. In aircraft manufactur- 
ing, milling is most widely used operation, followed in 
importance by drilling and tapping; in missile manufacturing 
major operation is turning, followed by drilling, milling, 
tapping and grinding; tabulation of aircraft and missile alloys 
divided into eight groups; non-machining methods of metal 
removal. 


Controlling Bar Stock Whip, B.H.AMSTEAD. Tool Engr 
vy 44 n 5 May 1960 p 89-92; see also Engrs’ Digest v 21 n 7 
July 1960 p 91, 96. Cause of bar stock whip; it can be 
avoided by fast acceleration past certain critical speeds or 
controlled by placing tension on bar stock; these critical 
speeds were determined mathematically and experimentally, 
and are listed both with and without using tension. 


Critical Comparison of Metal-Cutting Theories with New 
Experimental Data, S.KOBAYASHI, R.P.HERZOG, D.M.EG- 
GLESTON, E.G.THOMSEN. ASME—Trans—J Eng for Indus- 
try v 82 Ser B n 4 Nov 1960 p 333-47. Several alloys inves- 
tigated in orthogonal metal cutting tests at varying cutting 
speeds, rake angles, and feeds; data obtained confirmed earlier 
observations that shearing stresses are independent of test 
conditions investigated; correlation of metal cutting data 
with compression data on basis of incremental or distortion- 
energy theory was good for ductile metals; none of known 
theoretical angle relationships agreed with all of experimental 
data. Paper n 59-A-131. 


Deformation Process in Metal-Cutting, W.J.McDONALD, 
B.F.MURPHEY. ASME—Trans—J Eng for Industry v_ 82 
Ser Bn 3 Aug 1960 p 253-8. Analysis of orthogonal chip 
process for strain hardening material, with qualitative evalua- 
tion of effects of temperature increases and of flank rubbing ; 
expression is derived for average stress on planes through 
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tool point ahead of shear plane; it is concluded that strain 
imparted to chip is measure of deviation of shear angle from 
Merchant minimum energy condition. Paper n 59-A-165. 


Die Zerspanung im kinematischen Bezugsystem, G.ROEHLKE. 
Magdeburg. Hochschule fuer Schwermaschinenbau— Wissen- 
schaftliche Zeit v 3 n 2-3 1959 p 233-40. Metal cutting in 
kinematic standard reference system; report on new projects 
concerning standardization in field of cutting research, now 
being prepared by German Committee of Standards; new 
standards should be applicable to all methods and working 
processes. 


Effect of Using Constant Cutting Speed During Facing 
Operations on Centre Lathe, S. KUMAR. Production Engr v 39 
n 2 Feb 1960 p 112-21. Savings of 45% in production time can 
be achieved by use of constant cutting speeds; for high speed 
tool steels, which are not suitable for finishing operations, at 
speeds below 100 fpm top rake between plus 10 and 15° 
should be used to obtain optimum finishing effect; tungsten 
carbide tools with top rake of zero to minus 8° are ideal for 
finishing below 1000 fpm; at greater speeds, high negative 
yake should be used; scatter in finish measurements on sur- 
faces faced at constant cutting speed, found to be minimum 
at optimum speeds. 


Formula for Consistent Feeds and Speeds, T.JOHNSON. Am 
Mach/Metalworking Mfg v 104 n 15 July 25 1960 p 115-22. 
New procedure developed for Tapco Measured Standard Data 
Program, provides method for consistent speeds and feeds 
for any job shop machining operation; speed feed calculation 
tables are based on constant tool life; with manual, proved 
in practice, speed feed formulas can be derived, as well as 
time standards, in matter of minutes by filling out simple 
worksheet ; how procedure works in theory and in practice. 


Genauigkeit und Steifigkeit spanender Werkzeugmaschinen, 
E.SALJE. Werkstatt u Betrieb v 93 n 3 Mar 1960 p 129-37. 
Accuracy and rigidity of cutting machines; static and dynamic 
rigidity influence working accuracy of machine; importance 
of cutting forces; relationship between accuracy and rigidity; 
material problems. 


How Much Power Does it Take Just to Cut Metal in Lathe? 
A.NIEDZWIEDZKI. Can Machy v 71 n 1 Jan 1960 p 70-3. 
Fallacies inherent in common formulas for computing horse- 
power used in turning; simple methed presented for adjusting 
industrial machining constants to size of applied chip load, 
eontrolling magnitude of hp/cu in./min; mechanical efficiency 
of lathe; various energy losses occurring in turning. 


How to Determine Optimum Feeds and Speeds, R.M.AKERS, 
S.S.SMITH. Tool Engr v 44 n 6 June 1960 p 105-9. In 
optimization method described, feed rate and speed can be 
varied and other conditions such as tools, depth of cut, ete, 
can be assumed; tests are often necessary to check assump- 
tions; labor and tool costs are stated in terms of units of 
travel or feed for comparison; unit of comparison is ‘‘feed- 
length inch’; example of applying method to machining of 
pinion; chart and data sheet used to determine minimum cost 
machining presented. 


Kuehl-Zerspanung, K.T.PREGER. Werkstatt u Betrieb v 93 
n 8 Aug 1960 p 479-82. Low temperature metal cutting; 
turning tests on low temperature cooled steel workpieces ma- 
chined with HSS tools are reported; principal cutting forces 
were measured as function of cutting speed; results indicate 
increase of cutting speed, better chip formation and improved 
surface of workpiece; better machinability of difficult-to- 
machine materials is expected. 


Machining Characteristics of High Strength Thermal Re- 
sistant Materials. US Dept Commerce—Office Tech Services 
PB 151774 1959 95 p, Appendices 56 p. Phase 1 presented; 
industrial and literature survey; recommendations for machin- 
ing research deal with program to determine machining 
characteristics of high strength, thermal resistant materials 
and investigation of full size machining operations on pro- 
duction parts. Three appendices cover companies and_ per- 
sonnel visited, literature survey and alloy chemical composi- 
tion, respectively. 


Machining High Temperature Alloys, J.H.SCHWERTZ. Tool- 
ing & Production vy 25 n 11 Feb 1960 p 51-2. Machinability 
study made by Research Laboratories of Firth Sterling to 
determine optimum cutting tool material and most effective 
machining conditions and tool geometry for turning opera- 
tions; Waspaloy chosen as_ representative composition of 
high nickel base alloys; high speed tool steels, ceramics, 
cermets and sintered carbides tested; use of cemented carbide 
cutting tools was most economical method for machining 
precipitation hardening high temperature alloys from stand. 
point of metal removal rate. 


Machining of Ultra-high-tensile Steels with CO2 as Coolant, 
L.L.ARUNDEL, R.KITCHINGHAM. Machy (Lond) v 97 n 
2492 Aug 17 1960 p 860-71. Investigation conducted by Mortax 
Ltd for Ministry of Supply and Distillers Co, Ltd: it was 
found that it is necessary to relate cutter ge metry to CeDeCut 
technique; in machining high tensile steels, with CO:z cooling, 
better performances were obtained with negative rake cutters 
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designed to impart shearing action than with positive ones; 
good results obtained with related cutter geometry were 
confirmed in machining stainless steel and titanium. 


Machining of Ultra-Strength Alloys, J.MARANCHIK, Jr, 
J.V.GOULD, P.R.ARZI. SAE—Trans v 68 1960 p 5-18. Indexed 
in Engineering Index 1959 p 808 from SAE Paper n 43R. 


Machining Problems with Uranium and Some of Refractory 
Metals, A.PIGOTT. Sci Lubrication v 11 n 11 Nov 1959 p 22-6. 
Use of uranium as nuclear fuel posed variety of fabricating 
problems, such as machining of suitable components ; work- 
shop conditions required for machining of uranium ; machining 
operations on suitable metals from compatibility and nuclear 
property point of view which include niobium, vanadium, 
zirconium and beryllium; dry machining; recommendations 
made. 


Metal Cutting Research Challenge and Strategy for Future, 
M.E.MERCHANT. Microtecnic v 13 n 5 Oct 1959 p 217-28. 
Modern high tensile strength and high temperature alloys 
present problems of machining, machining time, and tool 
wear: description of research program at Physical Research 
Dept of Cincinnati Milling Machine Co aimed at development 
of new and required machining technology; survey of research 
activities covers physics, metallurgy, physical chemistry, and 
all aspects of machining. 


Microanalysis of Steel Rule Cutting, D.F.EARY. ASME— 
Paner 59-A-285 for meeting Nov 29-Dee 4 1959 7 p. Charac- 
teristics revealed by microphotographs of successively deener 
penetrations of steel rule into sheet metal; theory that steel 
rule deflects to create correct clearance for sheet metal 
thickness is verified; sharpness of steel rule cutting edge 
shows why very small burr occurs; penetration required is 
greater than for conventional dies; fracture from punch 
oceurs first as in conventional dies. 


Opredelenie ratsional’nogo rezhima rezaniya pri tokarnoi 
obrabotke, A.M.LEVCHENKO. Stanki i Instrument v 80 n 12 
Dee 1959 p 18-21; see also English translation in Machines 
& Tooling v 30 n 12 1959 p 20-8. Selection of rational turning 
speeds. feeds and depth of cut; new chart presented for type 
1A62 lathe develoned by faculty of machine building of Kiev 
Polytechnical Institute; formulas for determining permissible 
cutting force and for calculating cutting speeds and forces 
in machining of steel components. 


Opredelenie zony kontakta mezhdu struzhkoi i perednei po- 
verkhnost’yu_ instrumenta i davleniya vy etoi zone, M.I. 
KLUSHIN. Stanki i Instrument v 81 n 8 Mar 1960 p 22-8: 
see also English translation in Machines & Tooling v 31 n 3 
1960 » 24-5. Determination of contact zone between chip and 
rake face and pressure in this zone; formulas for calculatins: 
contact Jength and average normal contact stresses presented : 
formulas are suitable for all cutting conditions where there 
is no intensive buildup; good agreement of calculations with 
experimental results noted. 


Puti povysheniva rezhimoy raboty avtomaticheskogo oborudo- 
vaniya, G.M.RYBKIN, M.A.ESTERZON. Stanki i Instrument 
v 30 n 10 Oct 1959 p 1-5; see also English translation in 
Machines & Tooling v 30 n 10 1959 p 2-6. Methods of in- 
creasing working speeds of automatic equipment; improving 
metal cutting conditions by using specially designed cutting 
tools which ensure automatic renewing and adjustine move- 
ments and also automatic tool changes; development of desiens 
to ensure systematic regrinding and substitution of cutting 
edges of tools; use of automatic tool change mechanisms : 
other suggestions for reducing inoperative period of tools. 


Researching “Refractories”, J.H.MAINHARDT, D.WEISIN- 
GER. Machy (NY) v 66 n 10 June 1960 p 184-8. Four doors 
on F-105 fighter bomber hinge joined to aft section of jet 
engine, are made from Rene 41 and titanium B12OVGA at 
Republic Aviation Corp; how difficult machining problems 
were solved; new techniques devised to simplify processing 
of speed-brake doors; results of investigations on machinabil- 
ity of tungsten, molybdenum and ecolumbium. 


Role of Friction in Metal Cutting, S KOBAYASHI, E.G. 
THOMSEN. ASME—Trans—J Eng for Industry v 82 ‘Ser B 
n 4 Nov 1960 p 824-32. Results of studies made with free 
cutting steel SAE 1112 and alloy steel SAE 4185 in as-received 
condition with artificially controlled tool chin contact and 
flank contact areas; difference in behavior of these two steels 
was attributed to role that manganese sulphide appears to 
play in free cutting steels. Paper n 58-A-122. 


Sub-Zero Machining, F.A.MONAHAN, P.L.HILL, M.A 
GUENTHER, R.T.KRUECK. Am Mach/Metalworking Mfg 
v 104 n 10 May 16 1960 p 109-24, Results of most compre- 
hensive sub-zero machining tests ever undertaken are pre- 
sented; three methods tried out in turning milling and drilling 
five super alloys were to surround work area with cold 
(1-109 F) mist, flood area with dry-iced coolant (-76 F) and 
deepfreeze part itself ; CO2 mist cooling has improved tool life 
as much as 800% in machining super steels, while sub-zero 
flooding has been especially successful in turning and drilling 


superalloys ; third method was less effective and more expen- 
sive. 
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Taming Space Age Metal. Am Mach v 103 n 26 Dec 14 
1959 p 113-14. Exceptional strength at high temperatures 
(1200 F to 1800 F) of vacuum melted nickel based alloy Rene 
41 makes it valuable material for missiles and jet engines; 
machining tests made by Rohr Aircraft, Chula Vista, Calif 
indicated that Rene 41 can be machined on conventional 
equipment, but at high rate of tool wear, that it can be 
welded with results far exceeding expectations, and that it can 
be used in airframe components. 


Tool Signature—Basis for Intelligent Application, H.FROM- 
MELT. Machine & Tool Blue Book v 55 n 7 July 1960 p 91-5. 
Discussion of cutting and relief angle specifications and 
their importance in success or failure of machining operations. 


Tungsten-Are Welding Torch Cuts Light-Gage Metals. Iron 
Age v 186 n 20 Nov 17 1960 p 152-3. Heliare welding torches 
once used only to weld, can now handle cutting jobs; new 
concept demonstrates that some torches can cut Al, Mg, Cu, 
and stainless steel up to % in. thick merely by increasing 
current density. 


Ultra-High-Strength Alloys, J.MARANCHIK, Jr, J.v. 
GOULD, P.R.ARZT. Aircraft Production vy 21 n 11, 12 Nov 
1959 p 402-9, Dee p 429-33. Indexed in Engineering Index 
1959 p 808 from SAE—Paper n 43R 1959. 


Versuch der Aufstellung einer Bearbeitbarkeitskennziffer auf 
Grund der Schnittkraft, I.BENDIXEN. Werkstatt u Betrieb 
v 93 n 3 Mar 1960 p 141-6. Attempt to determine machin- 
ability index on basis of cutting force; equations presented 
which represent shear strength of material, cutting force, and 
inclination of cutting force curve; values calculated which 
are compared with test results, make it possible to assess 
properties of material to be machined as well as influence of 
coolant and lubricant used, and wear of tool. 


Vibratsionnoe rezanie pri tochenii metallov, V.N.PODU- 
RAEV, Yu.E.ZAKHAROVYV. Stanki i Instrument v 30 n 12 
Dec 1959 p 11-16; see also English translations in Machines 
& Tooling v 30 n 12 1959 p 12-18; Engrs’ Digest v 21 n 2 
Feb 1960 p 89-92. Turning with oscillating tools; theoretical 
and experimental investigations of cutting with oscillating 
tools were carried out to ensure reliable chip breaking, and 
also to study effect of this method on machining accuracy, 
tool life, and quality of surface finish; promising results 
obtained; optimum oscillation factors ensure reliable chip 
breaking surface finish, suitable quality and tool life. 


Wear Relationship for Turning, Milling and Grinding—Ma- 
chining Economics, B.N.COLDING. Stockholm. Tekniska Hog- 
skola—Avhandling (Royal Inst Technology—Paper)—Thesis 
n 139, 1959, 212 p. Mechanics of cutting process; results of 
basic research work on tool wear process using microscopic 
and radioactive techniques; wear relationships for turning, 
milling and grinding; economic analysis; very simple mathe- 
matical expression derived, called productivity function, or 
simply productivity of machining referring to unit length of 
engaged cutting edge length. 117 refs. 


Why Slow Down for Cut-Off? H.FROMMELT. Machine & 
Tool Blue Book v 55 n 6 June 1960 p 138-44. Latest develop- 
ments in cut-off tooling and use of brazed carbide cut-off tools 
discussed; technical problem involved in parting; importance 
of tool geometry; elimination of side rake; parting tool with 
clamped carbide inserts. 


Zerspanung der Eisenwerkstoffe, 1959, Verlag Stahleisen 
GmbH, Duesseldorf, Germany. 346 p, DM 40.00. Treatise on 
machining of ferrous materials consists of (1) fundamentals, 
such as cutting forces, chip formation, cutting temperatures, 
tool wear, and selection of tool angles; (2) machinability of 
steels, cast iron, ete; (3) cutting tool materials—steel alloys, 
Stellite, carbides, sintered oxides; information on metallurgical 
aspects, with tabular and graphic data. Eng Soe Lib, NY. 


For Production, Economy, Flexibility ... Abrasive 
Cutting, H.T.BIECHELE. Grinding & Finishing v 6 n 5, 
6 May 1960 p 36-41, June p 40-2. May: Abrasive cutting 
process; wet and dry cutting; type of abrasive cut-off ma- 
chines. June: Work holding; abrasive cutting wheels; case 
histories and recommendations. 


Chip Formation. Edinoe opredelenie parametrov sreza pri raz- 
lichnykh metodakh obrabotki rezaniem, A.O.ETIN. Stanki 
i Instrument v 30 n 11 Nov 1959 p 22-5, 2 tables; see also 
English translation in Machines & Tooling v 30 n 11 1959 
p 21-5. Unified method of determining undeformed chip factors 
in various machining methods; examples presented show that 
method described allows uniform, comparable expressions to 
be obtained for determination of undeformed chip factors for 
any cutting process using simplest deductions. 


On Behaviour of Chip in Steel Cutting—2. In Case of 
Parallel Type Chip Breaker, K.OKUSHIMA, T.HOSHI, T.FU- 
JINAWA. Japan Soe Mech Engrs—Bul v 3 n 10 May 1960 
p 199-205. Description of curling radius of chip bent by chip 
breaker and development of equation to describe radius ; 
equation permits representation of conditions in which chip 
is properly broken; on basis of this representation, chart was 
drawn up for design of chip breaker. 
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Photoelastic Determination of Cutting Tool Stresses, W.B. 
RICE, R.SALMON, Jr, W.D.SYNIUTA, Jr. Eng Inst Canada 
—Trans v 4 n 1 1960 p 20-3. Determination of pressure 
distribution on tool surfaces is important step in study of 
mechanism of chip formation; method of determining instan- 
taneous stress distribution in photoelastic tool while it was 
being used to cut lead; method to compute this stress. 


Present-Day Status of Chip-Formation Research, H.OPITZ. 
Microtecnic v 14 n 4 Aug 1960 p 158-72. Review of history 
of investigations into metal cutting and chip removal tech- 
niques considers various aspects of machining such as shear 
angle, friction coefficient, material response, tool wear, material 
cena and other variables; some test results described. 

refs. 


Ueber die Fliesspanbildung im Orthogonalschnitt, W. 
SCHOLZ. Metall v 14 n 9 Sept 1960 p 891-6. Continuous chip 
formation by orthogonal cutting; comparison and critique of 
theories of M.E.MERCHANT and H.HUCKS; derivation of 
simple formulas for calculation of stress distribution in zone of 
friction between chip and tool; comparison of calculated 
stresses with those measured by others; conclusions. 


Coolants. See Cutting Fluids. 
Electric. See also Grinding—Electrolytic. 


Characteristics of Spark Erosion Circuits, P.G.FARLEY. 
Metal Treatment & Drop Forging v 26 n 170 Nov 1959 
p 405-17 (discussion) 417-20. Analysis of characteristics which 
electrical circuity must invariably impose on machine tool; 
spark erosion circuits divided into two main groups according 
to whether discharge is controlled solely by gap conditions 
or is independent of them; comparison of circuits for various 
systems. 


Electro-Erosion: Higher Powers with Rotary Generators, 
C.DAWSON. Space/Aeronautics v 34 n 1 July 1960 p 79-80, 82, 
84, 86. Analysis of spark and are methods of using electro- 
erosion for metal cutting, with emphasis on European ma- 
chines; basic design and operational features of impulse gen- 
erators. 


Electrode Materials, J.L.-ADCOCK. Metal Treatment & Drop 
Forging v 27 n 174 Mar 1960 p 103-7 (discussion) 107-12. 
Choice of electrode material for spark machining; variables 
affecting electrode wastage; evaluation of commonly used 
materials including copper, tungsten, copper-graphite, cast 
iron, aluminum, steel and zinc base die castings; their proper- 
ties and performance. 


Electrolytic Machining Advances. Steel v 145 n 19 Nov 9 
1959 p 156-7; see also Iron Age v 184 n 20 Nov 12 1959 
p 166-7. Geometric limitations on electrolytic machining elim- 
inated by new electrode tool that sinks cavities of any shape 
in metals, developed by Anocut Engineering Co, Chicago; 
method expected to find initial use in machining of exotic, 
high strength metals for jet engines and missiles, not possible 
by conventional techniques; finishes of 30-40 u in. are obtain- 
able; description of process with illustrations. 


Electroshaping: New Process Speeds Metal Removal, C.L. 
FAUST, C.A.SNAVELY. Iron Age v 186 n 18 Noy 3 1960 
p 77-80. Machining with electric current developed by Battelle 
Memorial Inst differs in principle from electrolytic removal 
method by using electrical energy supplied by simple rectifier 
to dislodge surface atoms of metal which are swept away by 
rapid and controlled flow of chemical solution; in addition to 
sinking cavities, electroshaping can produce complete parts 
by use of electrodes shaped to desired contour; 15,000 jet 
engine compressor blades of 16 different designs have been 
made. 


Erfahrungen mit dem Erodieren in der Fertigung, E.WITT- 
WER. Werkstattstechnik v 49 n 10 Oct 1959 p 613-49. Ex- 
periences with spark erosion machining; special characteristics 
of process, its efficiency and accuracy, electrode, etc, described ; 
several examples presented indicate numerous application 
possibilities of method. 


Europe Leads Us in Spark Machining, Steel v 145 n 24 
Dee 14 1959 p 107. Samples of work shown at Sixth Annual 
European Machine Tool Exhibition in Paris, indicate marked 
improvement in equipment performance in two years since 
previous show at Hanover, Germany; emphasis is on develop- 
ment of better electrodes; spark machined dies for making 
crankshafts, connecting rods, steam turbine blades, rocker 
arms, and wrench bodies have claimed advantage in die 
production costs, die contours, and lower die maintenance 
expense. 


Expert Says: Electrical Machining Can Help You. Steel 
v 146 n 15 Apr 11 1960 p 104-5. Electrical machining advan- 
tages; three methods of electrical discharge machining, elec- 
trolytic grinding, and electro-chemical machining are discussed. 


Family of Spark Machines Unveiled. Steel v 145 n 9 Aug 31 
1959 p 62-3. Spark machining employs shower of sparks to 
erode workpiece; new machine line to perform such opera- 
tions available from Cincinnati Milling Machine Co; descrip- 
tion of operation and performance of 33 machine combinations 
which can be assembled from 16 basic units; applicable to 
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production of dies from unmachinable material, for production 
of holes with noncircular cross section, for production of 
pieces where burrs, distortion, and differential heating are 
production problems, and for materials ordinarily too hard. 


Funkenerosionsmaschinen, E.HOEHNE. VDI Zeit v 101 n 33 
Nov 21 1959 p 1604-6. Spark erosion machines ; brief discussion 
of new developments in fields of spark erosion machining 
and electrolytic grinding in connection with description and 
illustrations of machinery shown at 6th European Machine 
Tool Exhibition, Paris, Sept 1959. 


Future Trends in Materials Removal Techniques, M.E.MER- 
CHANT. SAE—Paper n 1T40 for meeting Apr 5-8 1960 12 p; 
see also abstract in SAE—J v 68 n 4 Apr 1960 p 176-7. 
Areas of high potential to be attacked in metal removal 
program include improvement of automation, tool materials, 
tool geometry, modification of work material properties in 
situ, improvements in grinding process, and exploration of 
possibilities of electrical, electro-chemical, electron beam and 
plasma-jet machining; general problem of energy use, e.g., 
physical, chemical, electrical, nuclear or other. 


How to Apply Electrolytic Machining, L.A.WILLIAMS. 
Tool Engr v 43 n 6 Dec 1959 p 43-9. Basie principles; metal 
removal rates; current density; contact areas; cavity sinking. 


Kachestvo poverkhnosti pri elektroimpul’snoi obrabotke me- 
tallov, A.T.KRAVETS. Stanki i Instrument v 31 n 6 June 
1960 p 20-3; see also English translation in Machines & 
Tooling v 31 n 6 1960 p 22-5. Discussion of problems of 
surface finish produced by spark machining; machined surface 
roughness and its relationship to machining conditions; ma- 
chined surface roughness and productivity of process; depth of 
layer with changed structure. 

Machine Makes Smooth Cuts in Honeycomb Materials. Iron 
Age v 186 n 20 Nov 17 1960 p 141-3; see also Steel v 146 n 6 
Feb 8 1960 p 90. New machine called Electro-Band manu- 
factured by Do All Co is enabling Dynacor Corp to perform 
high speed cutting operations heretofore believed not possible ; 
instead of toothed band, cutting tool is smooth band of steel 
through which low voltage high current is passed to workpiece 
within flow of coolant; arcing that results disintegrates metal 
just ahead of cutting tool without leaving burrs, while coolant 
removes heat of operation so that material adjacent to cut is 
not damaged. 

Metallurgical Aspects and Surface Characteristics, H.OPITZ. 
Metal Treatment & Drop Forging v 27 n 177 June 1960 
p 237-49 (discussion) 249-50. Discussion of fundamental aspects 
of relationship between metallurgical changes in work piece 
and mechanism of spark erosion. 

New Developments in Spark-Erosion Machining, H.OPITZ. 
Microtecnic v 138 n 4 Aug 1959 p 147-53. Investigation of 
equipment, workpieces, and variation of gap, in spark machin- 
ing; comparison of results for steel and hard metals; quali- 
tative and quantitative explanation of transformations of 
temperature affected surface layers; impact densities of dis- 
charges, magnitude of spark succession, workpiece wear per 
discharge, and wear per unit time also considered. 


Obrabotka naruzhnykh poverkhnostei vrashcheniya elektro- 
kontaktnym metodom, M.E.YUKHVID, A.T.KRAVETS. Stanki 
i Instrument v 31 n 5 May 1960 p 18-21; see also English 
translation in Machines & Tooling v 31 n 5 1960 p 18-21. 
Electro-contact method of machining external cylindrical sur- 
faces; results of investigations carried out in ENIMS; method 
is similar to grinding on cylindrical grinding machines, or 
milling with longitudinal feed using slab mills. 

On Discharge Cireuit in Electro-Discharge Machining, Y. 
KIMOTO. Inst Elec Engrs Japan—J v 80 n 858 Mar 1960 
p 334-41. Experimental study of amount of work for each 
capacitor discharge, average consumption of tool-electrode, 
power between electrodes, and consumed energy, when using 
various types of electrodes, and metals under various circuit 
conditions. (In Japanese with English summary). 


Practical Aspects of Cavity Sinking, G.H.C.RHODES. Metal 
Treatment & Drop Forging v 27 n 175 Apr 1960 p 151-5 
(discussion) 155-60, 162. Producing die cavities by spark 
machining method; relative advantages of various methods of 
electrode manufacture and electrode materials are compared; 
methods of setting and clamping; erosion sequence, 


Spark-Erosion. Aircraft Production v 22 n 1 Jan 1960 p 8-18, 
Details of multi-head spark-eroding installation in use at 
Leavesden factory of de Havilland Engine Co, for machining 
blade apertures in turbine stator blade retaining rings on 
Ghost and Goblin engines; horizontal layout was adopted, 
with seven radially disposed heads arranged at intervals round 
central worktable of unit, designed by Sparcatron: details 
relating to electrode materials, indexing, setting of heads, 
mounting of electrodes, dielectric supply, automatic operation, 
ete. 


Spark Erosion for Industry, E.W.COOPER. Metal Treatment 
& Drop Forging v 27 n 176 May 1960 p 197-204 (discussion) 
204-7. Outline of economie possibilities of spark erosion in its 
applications to manufacture of small and medium-sized com- 
ponents such as used in motor car industry; accuracy of dies; 
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die making by spark erosion; repeated irregular-shaped dies ; 
“one-off” irregular die; present and future development of 
spark erosion process. 

Spark Machining and its Development, D.W.RUDORFF. 
Metal Treatment & Drop Forging v 27 n 172 Jan 1960 p 3-11 
(discussion) 11-14. Technical aspects of spark and spark/are 
machining with reference to stock removal rate, working areas 
and surface finish; application of spark machining techniques 
in blanking and forging die manufacture. 


What’s Going On in Electromachining. Steel vy 145 n 8 
Aug 24 1959 p 80-3. Spark machining employs shower of 
electric sparks to blast away metal particles; formerly used 
only to cut difficult to machine metals like carbides, but now 
holds promise as technique for making forging type cavity 
dies, and through-hole dies for blanking, punching and stamp- 
ing; electrolytic machining in which metal is deplated by 
electrolytic action, is used in conjunction with conventional 
wheel grinding to reduce production time from 2% hr to 15 
min in manufacture of engine parts. 


Electrolytic. See Metals Cutting—Electric. 
Electron Beam. Electron-Beam Processing. Aircraft Production 


v 22 n 8 Aug 1960 p 282-6. Process, developed by Carl Zeiss 
Foundation, West Germany, is fundamentally thermal method 
for working very hard materials and can be used for milling, 
welding and drilling; milling-machine consists of electronic 
optical column, containing electron gun, controls, magnetic 
focusing lens with optical inspection, deflectors for guiding 
beam, and milling chamber with movable table; vacuum 
system, electrical supplies for beam, pulse generator; applica- 
tions to welding and drilling. 


Explosive. Recent Developments in Ultrahigh-Speed Machining, 


R.L.VAUGHN, R.T.KRUECK. Tool Engr v 44 n 4 Apr 1960 
p 95-100. For investigations by Lockheed Aircraft, linear 
motion explosively actuated test apparatus was built which 
consisted of 20 mm smooth-bore gun barrel, special single 
load breech, muzzle fixture, concrete gun mount and firing 
controls; materials tested were AISI 4340 steel, AM 350, 
Inconel ‘X”’, 6A1-4V titanium and 7075-T6 aluminum; SAE 
T-8 HSS cutting tools used; results indicate feasibility of 
ultrahigh speed machining; no upper limit was found over 
range of cutting velocities tested; cutting velocity of approxi- 
mately 120,000 fpm found to be best for conditions tested. 


Ultra-High Speed Machining, G.H.DeGROAT, A.ASHBURN. 
Am Mach/Metalworking Mfg v 104 n 4 Feb 22 1960 p 111-26. 
Report by Lockheed on major basic research for Air Force; 
tests in completed Phase | of program covered 6Al 4V titanium, 
7075-T6 aluminum, AM-350 stainless, and 4340 steel; tests 
were made using explosive as power source at cutting speeds 
of 15,000 to 250,000 sfm with few tests up to 360,000 sfm; 
best tool life was found in range around 120,000 sfm; results 
summarized. 


Force Measurement. See also Grinding. 


Analysis of Cutting Force . .. Work-Energy Approach, H. 
HEINEMANN. Tool Engr v 44 n 3 Mar 1960 p 101-4. Applica- 
tion of work energy method which states that work done by 
external forces is equal to energies into which it is trans- 
formed; influence of rake angles; formulas and examples of 
their use; cutting foree and horsepower for machining opera- 
tions can be calculated for any material for which shear 
angle and ultimate shear strength of material are known. 


Apparatus for Measuring Cutting Forces in Turning, A.A. 
VORONIN. Measurement Techniques (English translation of 
Izmeritel’naya Tekhnika) n 4 Apr 1959 p 262-5. Features of 
equipment developed for recording three components of cut- 
ting force; TDV-2 fast three-component lathe dynamometer, 
three-or four-channel amplifier for wire strain gages (with 
rectifier, stabilizer), and set of microammeters, MPO-2 loop 
oscillograph, calibrator PTV-2 (with set of calibration plates), 
and certain other accessories, 


Das Messen der Schnittkraefte beim Drehen, H.BERTHOLD. 
Dresden. Technische Hochschule—Wissenschaftliche Zeit vy 8 
n 4 1958/59 p 773-94. Measurement of cutting forces in turn- 
ing; theoretical study leading to development of two instru- 
ments; one is for single component measurement of medium 
cutting force, other for dynamic measurements; reasons for 
forced vibrations and self-oscillations of turning tool during 
cutting operation. 55 refs. 


Die Massenkraefte beim Zerspanvorgang, F.BREDEN 
Werkstatt u Betrieb v 92 n 10 Oct 1959 p 739-42. Inertia een 
in metals cutting; calculation of external forces (so-called 
inertia forces) required for deviating and delaying of chips, 
shows that even during maximum cutting speeds these forces 
lie between 0.01 and 1% of static forces; they may, therefore 
be neglected as compared with latter, : : 


Kin Beitrag zur einheitlichen Darstellung der Schnittkraefte 
beim Drehen und Walzenfraesen, U.KOENIG, Dresden, Tech- 
nische Hochschule—Wissenschaftliche Zeit v 9 n 1 1959-60 
p 47-64, Study of uniform representation of cutting forces 
in turning and face milling; comparative cutting force meas- 
urements; it is shown that, by adhering to certain defined 
conditions, principal cutting forces are same, 
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Mist Control. 
Plasma. 


Stresses. 


Temperature Measurement. 


METALS CUTTING—Continued 


Equipment for Measurement of Tool Cuttin Forces, J. 
GOLDBERG. Electronic Eng v 31 n 382 Dec 1959 p 726-32. 
Equipment developed for sequential measurement of compo- 
nents of cutting force on lathe tools during machining opera- 
tions ; force sensing elements are wire resistance strain gages 
used in conjunction with two-component force dynamometer ; 
each component of force is measured by separate bridge circuit, 
input and output of circuit of bridge being switched in re- 
quired sequence between single a-c during source and common 
detector. 


Improved Three Dimension Dynamometer, A.J.P.SABBER- 
WALL. Engineering v 189 n 4900 Mar 18 1960 p 401-2. Three 
dimensional dynamometer measures forces from 15 to 1000 Ib 
and has resonant frequency of 750 eps in its weakest direc- 
tion; it is used for studying forces in milling; modifications 
consisted of increased stiffness of measuring rings, reduced 
weight of plate, and modifications to electric circuit. See also 
Engineering Index 1959 p 810. 

Pribor dlya izmereniya sil rezaniya pri tochenii, B.I.MU- 
KHIN. Stanki i Instrument v 30 n 9 Sept 1959 p 23-4; see 
also English translation in Machines & Tooling v 30 n 9 
1959 p 25-6. Instrument for measuring cutting forces during 
turning; design of instrument developed by All-Union Instru- 
ment Scientific Research Institute, which allows three com- 
ponents of cutting force to be measured independent of 
coordinates of its ‘points of application; readings are free 
from mutual influence of components of cutting force. 


Use of Moiré-fringe Techniques for Measurement of Velocity, 
G.HODGSON. Instrument Practice v 14 n 6 June 1960 p 638-41. 
Principles of operation of velocity gage, consisting of line 
and space grating system and its associated optical compo- 
nents, and frequency meter; gage was developed in course of 
investigation into effect of periodic variations in cutting 
speed on cutting processes, for measuring ram velocity of 
shaping machine, in order to establish cutting speed of tool. 


See Dust Collectors—HElectric. 


Plasma Flame Speeds Metalworking, J.A.LBROWNING. 
Tool Engr v 44 n 4 Apr 1960 p 105-8. Theory of temperature 
generation in gas arcs and their application to industry dis- 
cussed. 


Theory and Application of Plasma Arc, R.M.GAGE. SAE— 
Paper n T41 for meeting Apr 5-8 1960 9 p. Principles of 
plasma are torch; basic types are “‘transferred’’ are torch for 
metal cutting and “non-transferred” type for plating processes ; 
role of nozzle and nozzle material; applications in cutting of 
metals, ete; surface coatings can be deposited on almost any 
base material, including graphite, brass, steel, molybdenum, 
aluminum, and plastics; most important coating application is 
in use of tungsten to protect solid propellant graphite rocket 
nozzles. 


Research. See Research Laboratories. 


See also Metals Cutting—Chip Formation. 


Photoelastic Analysis of Machining Stresses, E.USUI, H. 
TAKEYAMA. ASME—Trans—J Eng for Industry v 82 Ser 
B n 4 Nov 1960 p 303-7 (discussion) 308. Direct measurements 
of distributions of normal and frictional stresses on rake face 
under cutting conditions have been considered to be practically 
impossible; however, in experiments described, stress distribu- 
tions have been successfully obtained photoelastically by using 
tool made of photoelastic material. Paper n 59-A-37. 


Infrared-Microradiation-Pyrometer- 
Technique Investigation of Temperature Distribution in Work- 
piece during Metal-Cutting, M.B-LHOLLANDER. Am Soc Tool 
Engyrs—Research Report n 21 Feb 1 1959 39 p. Accurate 
workpiece temperature data collected and presented in form 
of isothermal patterns of temperature field in region of 
interest; description of radiometric method used for tempera- 
ture measurement which involved design and application of 
microradiation pyrometer capable of focusing on square spot 
on side of workpiece as small as 0.0016 in. on side; isothermal 
temperature patterns obtained show that workpiece tempera- 
ture gradient is quite steep in all cases. 


On Theoretical Analysis of Dynamic Thermocouple—2, W.F. 
HUGHES, E.W.GAYLORD. ASME—Trans—J Applied Me- 
chanics v 27 Ser En 2 June 1960 p 259-62. Continuous area 
interface; analysis for two semi-infinite bodies of dissimilar 
metals having continuous contact and non-uniform tempera- 
ture distribution over circular area, where contact area could 
represent continuous contact between tool and tool chip; results 
indicate that temperature near perimeter of contact area has 
greater influence on thermocouple emf than temperature in 
interior of contact area. Pt 1 indexed in Engineering Index 
1958 p 732. Paper 60-APM-19. 


Sensitivity of Thermo-E.M.F. of “Natural Thermocouple” 
to Structural Changes in High Speed Steel, M.F.SEMKO, L.S. 
PALATNIK. Physics of Metals & Metallography vi oats 
1959 p 42-6. English translation of article indexed | in En- 
gineering Index 1959 p 810 from Fizika Metallov i Metal- 
lovedenie Jan 1959. 
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Ultrasonic. Kinematika razmernoi ul’trazvukovoi obrabotki, A.I. 
Markoy. Stanki i Instrument v 30 n 10 Oct 1959 p 15-18; see 
also English translation in Machines & Tooling vy 30 n 10 
1959 p 28-31. Kinematics of dimensional ultrasonic machining 
method; kinematics of most commonly used ultrasonic machin- 
ing processes, i.e. drilling and slitting; distinction between 
main and side removal of metal in ultrasonic machining; 
rate of longitudinal penetration per min as depending on 
velocity of main movement; advantages and disadvantages of 
ultrasonic method, 

Vibrations. See Cutting Tools—Vibrations. 

METALS DRAWING 


See also Metals and Alloys—Cold Working; Metals Testing 
—Surface; Tubes—Manufacture; Wire Drawing. 


Combined Drawing System for Producing Finished Rod and 
Tube, F.VOCK. Modern Metals v 16 n 3 Apr 1960 p 68. Draw- 
ing machines built by Schumag of Aachen, Germany, used for 
working both ferrous and nonferrous metals, from coil or cut 
lengths, enable rod and tube to be drawn, straightened, cut 
pad pope in speedy, continuous operation; operation de- 
scribed. 


Der Hinsatz von automatischen Registriereinrichtungen beim 
Ziehen und Schaelen von Stabstahl, F.KOTTMEIER. Stahl u 
Kisen v 80 n 6 Mar 17 1960 p 337-41 (discussion) 341-2. Use 
of automatic recording equipment in bar drawing and peeling 
at Kloeckner works; design and operation of Centralograph 
recorder; importance of choice of dialing device; evaluation 
of recordings ; output of 40-ton draw bench was increased 19% 
by installation; possible use of recordings in cost accounting. 


Radial Former Halts Scrap Loss, T.M.ROHAN. Iron Age 
v 186 n 9 Sept 1 1960 p 70-2. Technique of stretch forming 
is achieving new heights to satisfy demands of space age; 
highly sensitive fully hydraulic radial draw former developed 
by Cyril Bath Co, in conjunction with improved ductile stain- 
less steel, is enabling Convair Astronautics to reduce scrap 
rates from 25 to 1% in production of internal bulkheads for 
Atlas ICBM missiles; design, operation and performance of 
unit is described, for applications including type 7075 Al plate 
and other materials. 


Deep. See also Rockets and Missiles—Manufacture. 


Aluminium-Killed Deep-Drawing Steel Sheet, A.SSNEDDEN. 
Australian Inst Metals—J v 5 n 1 May 1960 p 23-8, (discus- 
sion) n 3 Nov p 235-45. Factors which cause aging in low 
carbon steel used in deep drawing, are outlined and advan- 
tages of using vanadium treated or aluminum killed steels 
indicated ; special advantages of Al-killed steels are enhanced 
if “pancake” grain structure is developed; details of procedure 
for obtaining and retaining this structure are given. 


Appraisal of Theory of Deep Drawing, J.M.ALEXANDER. 
Metallurgical Reviews v 5 n 19 1960 p 349-411. Theory of cup 
drawing; theoretical and experimental work of Chung and 
Swift; related theoretical investigations. 38 refs. 


Assessment of Drawability of Sheet Metal, N.G.FRASER. 
Australian Inst Metals—J v 5 n 1 May 1960 p 12-22, (discus- 
sion) n 3 Nov p 235-45. Various factors involved in deep 
drawing operation considered; discussion of effectiveness of 
numerous tests which may be applied to sheet metal for 
assessing its suitability for deep drawing operations. 


Calculations for Deep Drawing of Flanged Shells, K.HEBER. 
Machy (NY) v 66 n 6 Feb 1960 p 111-14. Importance of 
understanding of what actually occurs to metal; how necessary 
calculations may be made in order to compute blank diameter 
and number of operations for deep drawing flanged shell. 


Deep Drawing of Commercially Pure Titanium, M.A.H. 
HOWES. Sheet Metal Industries v 37 n 396 Apr 1960 p 247-52. 
Deep drawing characteristics of six samples of commercially 
pure titanium have been examined each with four surface 
conditions and three lubricants using Lucas Swift press; im- 
purities were found to have pronounced effect on drawability ; 
one surface treatment and one lubricant gave particularly 
good results which were confirmed in press shop. 


Deep Drawing with Multi-Flo-Reforming. Western Machy & 
Steel World v 51 n 2 Feb 1960 p 66-7. Process for deep 
drawing, called Multi-Flo-Reforming, developed by Lodge & 
Shipley Co, is second-operation process that produces deep 
drawn shells of comparatively heavy sheet stock from pre- 
viously formed cone that, in turn, has been “spun” on Floturn 
machine, originally developed for single-pass forming of heavy 
plate; high dimensional accuracy and excellent surface finish 
obtained. 


Evaluation of Sheet for Deep Drawing, R.PEARCE. Sheet 
Metal Industries v 37 n 401 Sept 1960 p 647-52, 660. Discus- 
sion is confined primarily to steel, although many of same 
factors apply to nonferrous metals; fundamental tests are 
considered including tensile, hardness and bulge tests, chemical 
analysis and metallographic examination, and simulative tests 
such as Erichsen or Olsen Test, cup-forming tests like Swift 
Test. ete; tensile test described appears to be best method of 
assessing suitability of sheet metal for press work. 
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Factors Affecting Drawability of Sheet Steel, R.L.WHITE- 
LEY. AISI—Paper for meeting Sept 28 1960 16 p; see also 
Blast Furnace & Steel Plant v 48 n 12 Dee 1960 p 1245-50. 
Discussion and schematic representation of principles of deep 
drawing process; factors governing its success are depth of 
draw, character of drawing operation, and drawability of sheet 
material; relation of these factors to tool design and material 
properties. 

Investigation of Swift Cupping Test Correlation and Influ- 
ence of Tool and Material Surface Finish on Test Results, 
P.W.WHITTON, D.R.MEAR. Sheet Metal Industries v 37 
n 402 Oct 1960 p 743-51. Results for Limiting Drawing Ratio 
in Swift cupping tests (50-mm punch) performed on three 
independent presses for rimming and stabilized steel, 70/30 
brass and aluminum are presented; degree of control over 
testing conditions and procedure necessary to insure good 
correlation are described; influence of tool and metal surface 
quality on Limiting Drawing Ratio studied. 

L’emboutissage de l’aluminium, C.R.VASSEL. Revue de 
Métallurgie v 56 n 6 Dec 1959 p 394-8. Summary of factors 
determining deep-drawing ability of aluminum; importance of 
composition (particularly Fe/Si ratio), structure, methods of 
production, and qualifying criteria such as strength and 
deformability is discussed. 20 refs. 


Some Aspects of Development of Testing Methods for Form- 
ability of Sheet, G. de WITTE. Sheet Metal Industries v 37 
n 400 Aug 1960 p 565-71. Need for definition of terms: 
“specific”? and “general”? formability; discriminatory power of 
testing method; basic meaning of test value; sampling and 
press shop interpretation; relative character of information 
by specific test. Before International Deep Drawing Research 
Group, May 1960. 


Ueber den Hinfluss der Mikrooberflaeche auf das Verhalten 
von Feinblechen im Tiefzug, F.FISCHER, K.H.SCHMITT- 
THOMAS, V.SEUL. Stahl u Eisen v 80 n 22 Oct 27 1960 
p 1524-31. Effect of microsurface on behavior of sheet (steel) 
in deep drawing; evaluation of plant and laboratory tests 
correlating measurable surface conditions with deep drawing 
properties leads to suggestion of method for determination of 
surface characteristics and for production of surface micro- 
profiles with good deformability. 26 refs. 


Dies. See Dies. 
METALS FINISHING 


See also Aircraft Manufacture—Finishing ; Aluminum and 
Alloys—Finishing ; Buffing; Chromium Plating; Crankshafts— 
Manufacture; Diamonds—Industrial Applications ; Die Castings 
— Finishing; Electroplating; Enameling; Galvanizing; Grind- 
ing; Grinding Machines; Grinding Wheels; Honing; Lapping 
Machines; Lubrication; Machine Shop Practice; Magnesium 
and Alloys—Finishing; Materials Handling—Metal Finishing 
Plants; Materials Testing—Surface; Metallizing; Metals Test- 
ing—Surface; Paint; Paint Spraying; Painting; Pickling; 
Polishing; Protective Coatings; Stainless Steel—Finishing ; 
Tinning; Zine and Alloys—Finishing. 


Art of Decorating Metals in Various Colours, E.SCHORE. 
Metal Finishing J v 6 n 66 June 1960 p 243-6. Typical formula- 
tions for coloring metals including copper, brass and bronze. 


Can Power Brushing Help You in Finishing? Products Fin- 
ishing v 24 n 7 Apr 1960 p 36-45. How to choose and use 
brushes and machines that drive them; tables and illustrations 
presented which help to correct difficulties. 


Designing for Simpler Metal Finishing Techniques, A. 
WALMSLEY. Eng Matls & Design v 3 n 1 Jan 1960 p 18-21. 
Limitations and potentialities of metal finishing techniques 
discussed for benefit of designers, to enable them to avoid 
pitfalls resulting in needlessly complicated finishing problems ; 
polishing, plating, and painting discussed. 


Deutsche Industriemesse Hannover 1960. Metalloberflaeche 
vy 14 n 7 July 1960 p 209-21. German Industry Fair Hanover 
1960; report on exhibits concerning electroplating, surface 
cleaning and degreasing, metal spraying, lacquer application 
and drying, other methods of surface treatment; electric 
equipment and meters. 


Electropolishing Anodizing and Electrolytic Pickling of Met- 
als, N.P.FEDOT’EV, S.Ya.GRILIKHES. 1959, Robert Draper 
Ltd, Teddington, Middlesex, England. 285 p. $8.40. Translation 
gives insight into present state of Russian technology in metal 
finishing field, giving like emphasis to practice, application 
and theory, for both ferrous and nonferrous metals; section 
on electropolishing of steels reveals advanced stage of develop- 
ment and industrial application. Eng Soe Lib, NY. 


Entwicklungsrichtungen beim elektrolytischen und chemi: 
schen Glaenzen, R.PINNER. Metalloberflaeche v 14 n 6, 8 June 
1960 p 181-5, Aug p 256-60. Trends in development of electro- 
lytic and chemical brightening; summary of recent develop- 
ments in practice (bath compositions) and applications. June: 
Polishing of aluminum, copper alloys, and zine die castings. 
Aug: Corrosion resisting and carbon steels; other metals 
(Ni, W, Mo, Be, Zr) ; special fields of application; regeneration 
of baths. 23 refs. 
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Finishing Appliance and Automotive Trim, G.H.POLL, Jr. 
Products Finishing v 24 n 9 June 1960 p 36-44. 25,000 to 
30,000 parts for automotive and appliance industries produced 
daily at Namco Division of Hayes Industries, Spencerville, 
Ohio; most parts are plain steel, stainless steel, zine die 
castings or sheet aluminum; description of anodizing, polishing 
and buffing, plating and paint decorating operations. 


How to Finish 2144 Million Parts Per Year. Precision Metal 
Molding v 18 n 10 Oct 1960 p 64-8. Surface finishing metals 
(mostly zine base die castings) and plastics at David Products 
Co, producer of novelties; vapor degreasing ; applying lacquer 
undercoat; vacuum coating or plating; coloring overcoat of 
lacquer with dye; cost reduction of from 25% to 80% com- 
pared with plating was achieved. 


Industrielles Elektrolytisches Glaenzen von Aluminium und 
Staehlen in Japan, S.TAJIMA. Metalloberflaeche v 14 n 6, 8 
June 1960 p 177-80, Aug p 246-56. Industrial electrolytic 
brightening of aluminum and steel in Japan; summary of 
results of research and practical experience which do not 
parallel European developments. June: Theory; anodic bright- 
ening of aluminum and alloys. Aug: Anodie brightening of 
iron and steel; high speed steels; corrosion resisting steels ; 
chemical brightening (aluminum, copper, and steels). 44 refs. 


Metal Finisher’s Ten Commandments. Metal Finishing v 58 
n 4 Apr 1960 p 52-4, 61. Code of ethics and set of trade 
practices adopted by National Association of Metal Finishers. 


Plant Designed with Finishing Department in Mind, E.A. 
BLOUNT. Products Finishing v 24 n 12 Sept 1960 p 38-47, 
50-4, 56. How painting and plating equipment has _ been 
engineered at Cutler-Hammer, Lincoln, IJl; company pro- 
duces safety switches, circuit breakers, service entrance equip- 
ment, etc. 


Rolling and Peening Produces Smooth Finishes, D.WALKER. 
Tool Engr v 44 n 2 Feb 1960 p 105-9. Roll peening with 
bearingizing tools improves metallurgical properties while 
producing smooth finishes in holes and on flat concentric 
surfaces; description of process and applications such as 
bearingizing flat surface on Chrysler torque converter front 
cover, ete; information on hole surface preparation and sizing, 
and tool data presented. 


Technical Developments of 1959, N.HALL. Metal Finishing 
v 58 n 1 Jan 1960 p 42-538. Cleaning; pickling; polishing ; 
anodizing; treatments for deposit adhesion; metallic coatings ; 
electroforming, metallizing, vapor coating; conversion films, 
testing and control; waste treatment. 470 refs. 


Barrel. See also Hardware—Manufacture. 


Abrasive Compounds in Barrel Finishing, A.S.KOHLER. 
Plating v 47 n 1 Jan 1960 p 59-62. Discussion of two primary 
types of deburring compounds, i.e. with and without abrasive 
grains being present; effects of size of particles; how particles 
are reduced in size during barrel finishing operations ; uniform- 
ity of size and toughness of grains; relative advantages and 
disadvantages of use of various types of grain. 


Barrel Finishing: Materials and Techniques for Precision 
Results, D.MOSHER, F.SOPER, T.LOLL. Products Finishing 
v 24 n 8, 4 Dec 1959 p 60-6, 68, 70, Jan 1960 p 27-31. Dec 
1959: Recommendations on media. Jan 1960: Compounds; solu- 
tion level; loose abrasives; barrel speed; cycle time; barrel 
size. 

Mechanical Burr Removal. Precision Metal Molding v 18 n 7 
July 1960 p 53-4, 56, 75. Use of airless blasting equipment 
for deburring; parts deburred by barrel finishing; vibrator 
finishing for mechanical deburring. 


Precise Barrel Finishing, R.F.ENYEDY. Metal Finishing v 
58 n 7, 8, 9 July 1960 p 85-90, Aug p 54-9, Sept p 65-8. July: 
Self tumbling to deburr and polish and for other purposes; 
barrel finishing with media. Aug: Removing interior burrs; 
grinding with soft metal forms; burnishing in barrels; barrel 
types; media used in barrel finishing; abrasive grains and 
compounds. Sept: Auxiliary equipment; control of barrel fin- 
ishing processes. 


Why Not “Tumble” into Higher Profits? R.E.EARL. Machy 
(NY) v 66 n 5 Jan 1960 p 122-4; see also Machy (Lond) v 96 
n 2482 June 8 1960 p 1298-1300. Examples of how and when 
process can be used to advantage. 


Blast. See also Die Casting—Dies; Springs—Steel. 


Povyshenie tsiklicheskoi prochnosti pri obrabotke detalei 
drob’yu, M.Ya.SHASHIN, Metallovedenie i Termicheskaya Ob- 
rabotka Metallov n 1 Jan 1959 p 42-7. Influence of shot 
blasting on fatigue strength of cyclically stressed machine 
parts ; effect is dependent on machine part size; test performed 
on solid and hollow cylindrical specimens of high strength 
alloys. 


Shot-Blast Finishing. Aircraft Production v 21 n 12 Dec 
1959 p 416-20. Details of large, shot blasting installation at 
Belfast works of Short Brothers and Harland, Ltd, for finish- 
ing variety of aircraft components with view to increasing 
fatigue life; machine comprises large work cabinet 11x7x6 ft 8 


Electrolytic. 
Testing. 


Tumbling. 
Vibration. 


Waste Disposal. 
METALS MELTING 
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METALS FINISHING—Continued 


in. and contains five 8-bladed Wheelabrator-impellers 1914 in. in 
diam and 2% in. in width; operation; surface roughness 
figures obtained are between 60-80 microin.; metal removal. 


Shot Peening. Published by Wheelabrator Corp, Mishawaka, 
Ind; 6th edition; 1959 193 p. Price $2.50. Process of Shot 
Peening And its Benefits, Shot for Peening, Shot Peening 
Equipment And its Uses, 1-80; Strengthening Metal Parts 
by Shot Peening, H.F.MOORE, 83-127; Improving Fatigue 
Strength of Machine Parts, J.O.ALMEN, 131-48; Mechanical 
and Metallurgical Advantages of Shot Peening, O.J.HORGER, 
151-79. 133 refs. 


See Polishing—Electrolytic. 


See Metals Testing—Surface; Protective Coatings— 


Testing. 
See Metals Finishing—Barrel. 


Some Details of Vibratory Finishing Process. Metal 
Finishing J v 6 n 67 July 1960 p 276-8. Media used; com- 
pounds; design and operation of Pangborn vibratory finish 
machine; operations suitable for vibratory finishing. 


Vibration Deburrs Hard-to-get-at-Areas, Reduces Time, M.M. 
PATTERSON. Grinding & Finishing v 5 n 7 Nov 1959 p 44-5. 
Parts formerly precision deburred by hand are now processed 
on vibration finishing machine at Woodward Governor Co, 
Rockford, Tll; four difficult to finish parts discussed are 
aluminum piston, cast iron case used in diesel engine controls, 
aluminum case for jet fuel control system and aluminum 
column; precise finishing of inside of castings achieved and 
savings obtained. 


See Industrial Wastes—Metal Finishing Plants. 


See also Cunola Practice: Electric Heating—Induction ; 
Foundry Practice; Furnaces, Melting; Furnaces, Metallurgical ; 
Tron and Steel Metallurgy; Metallurgy: Metallurey—Physical 
Chemistry; Metallurgy—Vacuum Applications; Metals and 
Alloys—Molten; Metals Refining; Nickel Metallurgy; Onen 
Hearth Furnaces; Slag; Steel Manufacture; Titanium Metal- 
lurgy; also cross references under Smelting. 


Beitrag zum Schmelzen von reaktiven und hochschmelzenden 
Metallen und Legierungen im Vakuumlichtbogenofen, . 
SABATH. Neuve Huette v 5 n Apr 1960 pn 193-202. Melting jn 
vacuum are furnace of reactive high-melting metals and al- 
loys (such as Ti, Zr, Cb, Ta, Mo, and W); review of advan- 
tages and disadvantages and of limits of applicability of pree- 
ess, based on own experience and on (nredominantly Enelish- 
language) literature; economics, including melting of Ni and 
Fe alloys. 43 refs. 


Das Schwebeschmelzen und andere leistungsintensive Pro- 
zesse, A.LANGE. Zeit fuer Erzbergbau u MetalJhuettenwesen 
v 13 n 4,5 Apr 1960 p 151-7, May 216-23. Fluidized bed smelt- 
ine and other efficient processes; physico-chemical basis of 
ontimum reaction process; specific thermal Joad factor in con- 
struction of furnace and kinetics of reaction; autogene smelt- 
ine of sulphide ores; examples of anplication of method in 
Czechoslovakia, Sardinia, and Soviet Union. 


Hopkins Process Upgrades Metals for Critical Uses. Steel 
v 145 n 8 Aug 24 1959 p 94-5. Consumable electrodes melted 
beneath controlled slag, at controlled rate, in water cooled 
mold; molten slag blanket protects from atmosphere, permits 
escape of undesirable elements, and retains desirable ones 
in melt; remelting method produces minimum segregation, 
removes and disperses non-metallics, and achieves uniform 
physical and mechanical properties, sonic soundness, fine 
grain structure and good surface finish of solidified metal. 


Improved Apparatus for Floating-Zone Melting by Electron 
Bombardment, F.E.BIRBECK, A.CALVERLEY. J Sci Instru- 
ments v 36 n 11 Nov 1959 p 460-3. In apparatus, provision is 
made for zoning speeds of zero to 350 em/h with bombarding 
voltages up to 10 kv at 500 mA; operating vacua are of order 
10-@ mb or better; up to 22 em of specimen length can be 
zoned. 

Magnetic Stirring: New Way To Refine Metal Structure, 
F.A:-CROSSLEY. Iron Age v 186 n 10 Sept 8 1960 p 102-3. Arc- 
melted metals are hard to fabricate in as-cast state because 
they have coarse grain structure; magnetic stirring during 
melting reduces grain size and improves soundness; 4 new 
techniaues recently investigated at Armour Research Founda- 
tion which employ higher than usual field strengths, alternat- 
ing coil nolarity, deep pool negative nulse melting, and positive 
pulse melting are discussed; photomicrographs. 


Melting Metals by Vacuum Process. Compressed Air & Hy: 
draulies v 24 n 280 July 1959 p 231-4. William Jessop & Sons, 
Ltd, Sheffield, have concentrated on program of intensive re- 
search into development of new alloys and metals; investiga- 
tions led to introduction of new processing techniques, most 
outstanding being that of melting in vacuum, which is dis- 
cussed; description, photographs, and diagrams cover vacuum 
processes for induction and are melting furnaces for produc- 
tion of Ti and Zr, and alloys. 


METALS MELTING—Continued 


Proceedings of 1st Symposium on Electron-Beam Melting, 
Boston, Mar 1959, Alloyed Research Corporation, Watertown 
72, Mass, May 1959, 93 p. Report of Symposium on Electron 
Bombardment Floating Zone Melting and Allied Techniques, 
Held at S.E.R.L. Laboratories, Baldock, Herts, England, A. 
LAWLEY, 1-17; Electron Beam Apparatus for Purification of 
Beryllium, J.HETHERINGTON, 18-22; Apparatus for Zone- 
Levelling W-Ta and W-Nb Alloys, D.FERRISS, 23-4; Standard- 
ization in Vacuum Industry, W.G.MATHESON, 25-6; Elec- 
tron Bombardment Furnace for Production of Vacuum-Melted 
Metals, E.CANDIDUS, 27-33; Electron-Beam Melting of Ti 
and Ti Alloys, SABKOWITZ, 34-7; Electron-Beam Floating- 
Zone Melting of Platinum-Group Metals, W.P.ALLRED, R.C. 
HIMES, H.L.GOERING, 38-43; Electron Bombardment Ap- 
paratus for Zone-Melting of Tungsten, J.L.OREHOTSKY, A.J. 
OPINSKY, 44-7; Laboratory Prototype Blectron-Beam Welder, 
A.LESNEWICH, 48-50; Electron Bombardment Melting of 
Tungsten, H.W.SCHADLER, 51-7; Production of Rods from 
Finely Divided Silicon Isotope by Electron Beam Melting, E. 
BUEHLER, 58-61; Conversion of Consumable Are Melting Fur- 
nace to Electron Beam Melting of Titanium, L.L.PFRANCE, 
62-72; Zone Melting of Tungsten by Electron Bombardment, 
W.R. WITZKE, 73-81; Attempt to Zone Melt Sapphire by 
E-B Techniques, A.R.STRNAD, 82-3; Commercial Electron 
Beam Welder, T.H.CRANE, 84-8; On Purification of Tungsten 
by Electron Beam Refining, J.W.PUGH, 89-93. 


Vacuum Melting Plant, Mech World v 139 n 3480 July 
1959 p 315-17. William Jessop & Sons Ltd, has acquired new 
plant and is now largest operational yacuum melting plant 
outside America; vacuum melting, essential for manufacture 
of Ti and Zr, found to also augment physical properties of 
high duty steels; description of equipment with photographs 
and sketches, and applications for which used. 


METALS PEENING. See Metals Finishing—Blast. 
METALS REFINING 


See also Aluminum Refining; Beryllium and Alloys ; Cerium; 
Cobalt Metallurgy ; Copper Metallurgy ; Furnaces, Melting ; Lead 
Refining ; Metallurgy ; Metallurgy—Vacuum Applications ; Met- 
als Melting; Nickel Metallurgy; Nuclear Reactors—Fuels ; 
Silicon—Refining ; Thorium—Refining; Titanium Metallurgy; 
Tungsten and Alloys—Zone Melting; Uranium Metallurgy. 


Das quinaere System Wismut-Kadmium-Blei-Zinn-Zink ete, 
H.SPENGLER. Metall v 14 n 8 Aug 1960 p 789-91. Quinary 
bismuth cadmium lead tin zine system and its importance in 
refining by fractionation of scrap of low melting alloys (of 
this system) ; since practice of fractional melting is based on 
knowledge of eutectic equilibria of quinary system and its 
contiguous systems, these equilibria are collected from litera- 
ture and supplemented by author’s own unpublished data; me- 
chanics of waste collection is discussed. 

Die Moeglichkeit der Trennung und Umwandlung im Sys- 
tem Blei-Zinn-Antimon-Kupfer, J.BLANDERER. Zeit fuer 
Erzbergbau u Metallhuettenwesen v 13 n 6 June 1960 p 251-6. 
Possibilities of separation and transformation in system lead- 
tin-antimony-copper; means of separation; factors of oxygen, 
sulphur, and chlorine in refining; electrolytic method of sep- 
aration; method of segregation; separation through inter- 
metallic reactions. 


Die thermische Zersetzung als Reduktionsverfahren bei der 
Reinstmetallherstellung, A.GAKUMANN. Schweizer Archiv v 
26 n 1 Jan 1960 p 18-24. Thermal decomposition (of com- 
pounds) as reduction process in preparation of high purity 
metals; advantages of method; analysis of data in literature 
shows that decomposition temperature and pressure govern 
success of reaction, relatively high temperatures and low pres- 
sures yielding best results; completely accurate calculation of 
results of decomposition is not possible. 36 refs. 


Electron Beam Fusion and its Applications, N.F.EATON. 
J of Less-Common Metals v 2 n 2-4 Apr-Aug 1960 p 104-12. 
Principles involved in production and utilization of electron 
beams for fusion applications; advantages of process over 
induction or are fusion methods for welding, ingot production 
and zone refining from metallurgical and operational point of 
view; details given of equipment under development for ingot 
production and zone refining. 


Preparation of High-Purity Metals, P.C.GOOD. Min Con- 
gress J v 46 n 9 Sept 1960 p 98-100. Preparation of zirconium, 
vanadium, thorium, columbium, and tantalum, and factors 
affecting their purity and cost; metals must be free of gaseous 
and metallic impurities and carbon for which they have great 
affinity ; two methods of preparing ductile, high purity vana- 
dium are used to illustrate approach and equipment; one 
method uses high vacuum reduction distillation furnace; other 
uses bomb reduction. 


Purification of Organic Materials by Zone Refining, J.H. 
BEYNON, R.A.SAUNDERS. Brit J Applied Physics v 11 n 
3 Mar 1960 p 128-31. Three zone refiners are described which 
between them are suitable for dealing with materials having 
melting points in range —10 to +300 C in quantities of from 
0.5 to 9000 g; some of more interesting results are discussed 
jn detail; list of compounds amenable to this method of 
purification is given. 
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Trennungsmoeglichkeiten von legierten und ueberzogenen 
Schwermetallen mit Quecksilber, HLBORCHERS, K.STOFFELS. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 13 n 4 Apr 1960 
p 165-9. Possibilities of separation of alloys and plated heavy 
metals by means of mercury; separation of copper-nickel al- 
loys; testing of solubility of copper in mercury; separation of 
hard lead and hard spelter; recovery of zine from zine plated 
sheet iron. 


Una apparechiatura perfezionata di purificazione per zona 
fusa, G.T.FEDERIGHI. Alluminio v 29 n 9 Sept 1960 p 403-9. 
Description of apparatus for purification of metals by zone 
melting, developed by Italian Light Metals Research Institute ; 
equipment intended mainly for application to aluminum, is 
provided with automatic control and programming devices and 
does not require constant supervision by operator. 


Electrolytic. See Copper Metallurgy ; Thorium—Refining. 
METALS TESTING 


See also Aircraft Materials—Testing ; Aluminum and Alloys 
—Testing; Bearings—Testing; Cast Iron—Testing; Copper 
and Alloys—Testing; Crystals—Testing; Lead and Alloys— 
Testing; Light Metals—Testing; Magnesium and Alloys— 
Testing; Magnetic Materials—Testing; Malleable Iron Cast- 
ings—Testing; Materials Testing; Materials Testing Ap- 
paratus; Metallography; Metallurgy; Metals Analysis; Metals 
and Alloys—Fatigue; Metals and Alloys—Weldability ; Metals 
Corrosion—Testing ; Nickel and Alloys—Testing ; Photoelastic- 
ity; Steel Testing ; Strain Gages; Stresses; Wear of Materials ; 
Welds—tTesting; Wire—Testing; Wire Rope—Testing; Zir- 
conium and Alloys—Testing. 


Beitrag zum Waermeschockverhalten von Staehlen und 
Hoch temperaturwerkstoffen, F.EICHHORN. Stahl u Eisen v 
80 n 19 Sept 15 1960 p 1275-83. Resistance to thermal shock 
of steels and high temperature alloys; description of new 
testing method, which counts number of thermal cycles until 
induction-heated metal develops macroscopic cracks; tests at 
690 and 500 C on carbon, low Cr-Mo, and 18%Cr-10%Ni-Ti 
steels and to max 920 C on Cr-Co-Al-Ti-alloyed nickel-base 
alloys; relation of thermal shock resistance to other high 
temperature properties. 


Effect of Relaxation on Behavior of Materials Under Com- 
bined Alternating and Statice Stress, F.H.VITOVEC. ASME— 
Trans—J Basic Eng v 82 Ser Dn 2 June 1960 p 441-6. In- 
dexed in Engineering Index 1959 p 813 from Paper n 59-Met-3. 


Graphical Procedure for Determination of Effect of Residual 
Stress on Uniaxial Fatigue Limit, D.ROSENTHAL. Research 
Council of Israel—Bul v 7C n 3 Dee 1959 p 142-6. Simple 
graphical procedure based on previous findings to compute 
effect of residual stress on uniaxial fatigue limit; various 
applications and some limitations pointed out. 


Influence of Heat-Treatment and Cold Working on Internal 
Friction in Metals, Yu.K.FAVSTOV. Soviet Physics, Solid 
State v 1 n 38 Mar 1959 p 448-52. English translation of 
article indexed in Engineering Index 1959 p 801 from Fizika 
Tverdogo Tela Mar 1959. 


Investigation on Nature of Fracture of Ductile Metals in 
Stress Concentration Conditions, B.N.SHUL’GA. Physics of 
Metals & Metallography v 7 n 4 1959 p 110-19. English trans- 
lation of article indexed in Engineering Index 1959 p 813 
from Fizika Metallov i Metallovedenie Apr 1959. 


Ispytanie na rastyazhenie pri razlichnykh zapasakh uprugoi 
energii, T.K.ZILOVA, B.A.PALKIN, N.I.PETRUKHINA, N.V. 
RYAZANOV, Ya.B.FRIDMAN. Zavodskaya Laboratoriya v 
25 n 1 1959 p 76-82; see also English translation in Indus 
Laboratory v 25 n 1 Jan 1959 p 79-85. Tensile tests at vary- 
ing amounts of stored elastic energy; DRP-361 devices were 
constructed for fatigue or static tensile testing by close or 
open method; device comprises testing unit incorporating dy- 
namometer with variable springiness, hydraulic system, 
= arin unit, and recording device; results of tests on light 
alloys. 


Klasyfikacja przypadkow odksztalecenia pretow metalowych 
poddanych dzialaniu sil rozciagajacych, J.WANTUCHOWSKI. 
Archiwum Hutnictwa v 5 n 1 1960 p 61-104. Classification 
of types of deformation for metal bars subjected to exten- 
sion forces; mechanism of deformation produced by static 
stretching investigated by machine; sum of rates of movement 
of dials which register elongation and load, is constant value 
for constant speed of extension; spontaneous changes are re. 
vealed by sudden stop in extension of specimen; directions 
for use of machine for creep testing. 


Machining of Notched Tension Test Specimens, J.L.MARCH 
W.J.RUPRECHT, G.REED. ASTM—Bul n 244 Feb=1960 p 52-5. 
Procedure for NASA-type specimens for testing metals for 
use in structures where inability to tolerate small flaws may 
cause brittle fracture; starting with 2 by 8 in. coupons of 
sheet thickness, machining is accomplished in four operations ; 
specially designed holding fixtures position specimens, and 
precision dial indicators and optical instruments insure ac- 
curate alignment; notch root radius is checked on optical 
comparator at 100 X magnification. 


METALS TESTING—Continued 


Methods for Conducting Short-Time Tensile, Creep, and 
Creep-Rupture Tests under Conditions of Rapid Heating, D.P. 
MOON, W.F.SIMMONS. Battelle Memorial Inst—DMIC Re- 
port 121 Dee 28 1959 38 p. Testing machines; test specimens ; 
heating methods; temperature measurement ; load and strain 
measurements; recording of data; wide variety of test 
practices used for conducting rapid heating tests suggests 
need for standardization of procedures. 68 refs. 


Metod izucheniya vliyaniya gidrostaticheskogo davleniya 
na mekhanicheskie svoistva predeformirovannykh metallov, 
B.L.BERESNEV, L.F.VERESHCHAGIN, Yu.N.RYABININ. 
Zavodskaya Laboratoriya v 25 n 6 1959 p 736-7; see also 
English translation in Indus Laboratory v 25 n 6 June 1959 
p 766-7. Method of investigation of effect of hydrostatice 
pressure upon mechanical properties of prestrained metals ; 
process which utilizes liquid is proposed for producing 
permanent deformation of metals under various pressures. 


Metodi finora proposti per Jestrapolazione dei dati di 
scorrimento a rottura, P.BROZZO. Metallurgia Italiana v 52 
n 10 Oct 1960 p 659-60. Examination of various extrapolation 
methods proposed so far for creep-to-rupture tests; Larson- 
Miller, Dorn, and Manson-Haferd methods are considered. 


O statisticheskoi obrabotke eksperimental’nykh dannykh po 
dlitel’noi prochnosti, V.N.GEMINOV. Zavodskaya Laboratoriya 
v 25 n 1 1959 p 90-5; see also English translation in Indus 
Laboratory v 25 n 1 Jan 1959 p 95-100. Statistical processing 
of test data on long time strength; problems considered, 
using data on steels and Nimonie alloys, are drawing of mean 
eurve of relationship, determination of width of confidence 
interval in section being investigated, and determination of 
amount to which confidence interval expands beyond test 
section during extrapolation. 


O vliyanii formy poperechnykh kolebanii na dekrement 
zatukhaniya, A.P.YAKOVLEV. Zavodskaya Laboratoriya v 25 
n 2 1959 p 206-8; see also English translation in Indus 
Laboratory v 25 n 2 Feb 1959 p 217-20. Effect of shape of 
transverse vibration upon damping ratio; apparatus is de- 
scribed which was used to carry out study on bars of metal- 
ceramic material; results show that for same maximum stress, 
logarithmic damping ratio decreases with increasing order 
of transverse vibration. 


Ob otsenke plastichnosti zharoprochnykh splavov pri 
razryve, V.Z.TSEITLIN. Zavodskaya Laboratoriya v 25 n 1 
1959 p 87-90; see also English translation in Indus Laboratory 
v 25 n 1 Jan 1959 p 92-4. Determination of rupture plasticity 
of heat resisting alloys; final percentage elongation method of 
determining maximum plasticity leads to large errors, par- 
ticularly when specimen forms neck; method is presented for 
determining maximum plasticity from percentage reduction of 
area. 


On Proper Measure of Deformation in Tensile Testing of 
Plastic Metals and Alloys, W.TRUSZKOWSKI. Academie 
Polonaise des Sciences—Bul—Serie des Sciences Techniques v 
8 n 1 1960 p 53-61. Formulas based on Krupkowski’s criterion 
to interpret deformation process of metals during tensile test- 
ing; data for electrolytic copper, mild steel (0.10% C) and 
austenitic (18/8) steel. 


Opredelenie istinnykh kharakteristik prochnosti plastichnykh 
metallov, P.S.SSOKOLOV. Zavodskaya Laboratoriya v 25 n 1 
1959 p 95-9; see also English translation in Indus Labora- 
tory v 25 n 1 Jan 1959 p 101-6. Determination of true strength 
characteristics of ductile metals; method of plotting true 
stress curves without measuring curvature of neck profile is 
described; equations are given for determining main stresses 
in neck of tensile test specimen with properties of material 
taken into account. 


Problems Involved in Development of Programmed Fatigue 
Testing, T.R.G.WILLIAMS, D.H.HUGHES. Engineer v 210 n 
5466 Oct 28 1960 p 703-5. Review considers development of 
cumulative fatigue damage rule capable of applying existing 
sinusoidal S/N fatigue curves to variable loading conditions, 
and compilation of program of testing for full scale design 
elements and assemblies; it is suggested that change in 
mechanism of fatigue damage with stress, which has been 
indicated, may explain contradictory results obtained in tests 
on aluminum alloys and mild steel, 


Quick Statistical Methods in Metallurgy, W.E - 
WORTH. Metal Industry v 95 n 20 Dee 26 1959 > AaT-BD 
Statistical tests developed which are very quick to compute; 
they can be carried out during scanning of data and require 
no great mathematical aptitude; example of application to 
tensile tests on aluminum alloy subjected to two different 
heat treatments ; comparing difference with twice square root 
of sum is very quick, and can be applied in many cases; use 
of test to determine whether association or correlation be- 
tween two groups of numbers, e.g., between grain size and 
tensile strength exists. 


Rol poverkhnostnykh sloev pri dlitel’nom razrushenii metal- 
lov v_usloviykh polzuchesti, LA.ODING, Z.G.FRIDMAN 
Zavodskaya Laboratoriya v 2b n 8 1959 p 8329-82; see also 
English translation in Indus Laboratory v 25 n 8 "Mar 1959 


Creep. 
Elasticity. 
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p 345-8. Role of surface layers in long time rupture of metals 
under creep conditions; flat specimens of annealed mild 
carbon steel were tested for creep at various thicknesses from 


0.15 to 2.0 mm; variation of plasticity and service life with 
thickness is examined. 


Some Recent Progress in Stress Waves and Scabbing in 
Materials, N.DAVIDS. Research Council of Israel—Bul a TC 
n 3 Dee 1959 p 117-34. Review of recent progress in general 
field of stress-waves in materials, with particular emphasis 
on certain phases, not previously reported in literature ; 
treated in detail are scabbing, multiple scabbing, and some 


graphical solutions for plastic wave propagation in 1 dimen- 
sion. 


Stability of Metals Under Cyclic Plastic Strain, L.F. 
COFFIN, Jr. ASME—Trans—J Basic Eng v 82 Ser Dn 3 
Sept 1960 p 671-82. Instability of metals subjected to eyclic 
plastic strains with superimposed mean stresses investigated; 
experiments reported for longitudinally loaded, fully reversed 
strain cycling with and without external mean stress; cyclic 
tension test shows that flow stress and fracture of metals are 
altered by superposition of cyclic strain, particularly in 28 
aluminum and OFHC copper. Paper 59-A-100. 


Tensile Properties of Some Engineering Materials at Moder- 
ate Rates of Strain, R.F.STEIDEL, Jr, C.E.MAKEROV. 
ASTM—Bul n 247 July 1960 p 57-64. Room temperature 
strength and ductility of cold rolled steel, six aluminum 
alloys, six titanium alloys, uranium, and lead; each material 
was tested at three static strain rates, up to about 80 in. per 
in. per sec. 


Thermal Cracking Test for Steels and Alloys, M.RID- 
DIHOUGH. Metallurgia vy 62 n 370 Aug 1960 p 58-7. Test 
developed for comparing metals by quenching from 650 © 
upwards, in which small cylindrical specimen is heated by 
oxyacetylene flame and water quenched; results of thermal 
cycling and subsequent hardness testing and microscopic 
examination are given for some steels, cast iron, and hard- 
facing and heat resistant alloys. 


Ueber die Arten des Spannungs- und Formaenderungszu- 
standes und ihre Systematik, V.KRAVCENKO. Materialprue- 
fung Materials Testing Materiaux v 2 n 5 May 20 1960 p 
161-70. Type of state of stress (S) and type of state of strain 
(D) of metals, and their classification; definitions and 
mathematical formulas for S and D; each is product of two 
parts, one specifying absolute value, and other characterizing 
type; each type can be given definite numerical value; synop- 
tic diagrams (extension of H.M.SCHNADT’s diagrams) ; 
method of classifying most important groups of S and D. 


See Metals and Alloys—Creep. 
See also Elasticity; Photoelasticity. 


Die Festigkeit bei mehrachsiger Beanspruchung, K.MAT- 
THAES. Metall v 14 n 5 May 1960 p 413-20. Strength under 
multiaxial stress; discussion of elastic theory; limits of 
validity of its hypotheses on mechanism of fracture, depending 
on type of stress and material; materials discussed include 
light and ferrous alloys, and other metals. 


Les déformations plastiques en traction simple. Consé- 
quences pratiques, P.AZOU. Mémoires Scientifiques de la 
Revue de Métallurgie v 57 n 6 June 1960 p 481-91. Plastic 
deformations in simple tension; practical consequences; sum- 
mary of behavior of metals in tensile test on basis of their 
elastic-plastic behavior and dislocation theories; evaluation of 
usefulness of test. 23 refs. 


Nature of Change in Young’s Modulus of Elasticity with 
Increasing Strain, A.V.GUR’EV (GUR’YEV). Physics of 
Metals & Metallography v 7 n 4 1959 p 102-9. English transla- 
tion of article indexed in Engineering Index 1959 p 814 from 
Fizika Metallov i Metallovedenie Apr 1959. 


Nouvelle methode de mesure a chaud du coefficient de 
Poisson des metaux et alliages, F.GIRARD, G.VIDAL. Mem- 
oires Scientifiques de la Revue de Metallurgie v 57 n 2 Feb 
1960 p 118-24. New method of determining Poisson’s ratio 
(and Young’s modulus) of metals and alloys at elevated 
temperatures; method is based on simple calculation from 
measured ratio of fundamental frequencies of two cylinders 
of same length but different diameter; description of ap- 
paratus for measuring frequencies; graphs show data at —200 
to +800 C for steels and Al, Mg, Ti, Ni, Mo, Cu, Be metals 
and/or alloys. 


Prediction of Elastic Constants of Multiphase Materials, B. 
PAUL. Met Soe of AIME—Trans v 218 n 1 Feb 1960 p 36-41. 
Energy theorems of elasticity theory used to find upper and 
lower bounds on elastic moduli in tension and shear for 
finely dispersed two-phase particle strengthened alloys; com- 
parison with experimental data for particular alloy system 
shows good correlation for approximate solution, with scatter 
band bounded by predicted limits; method may also be used 
for more general multiphase systems. 


Modulus of Certain 
V.C.POSTNIKOV. 


Dependence of Shear 
Stable Phases and Alloys, 


Temperature 
Pure Metals, 


Physics of Metals & Metallography v 6 n 4 1958 p 122-33. 


METALS TESTING—Continued 


English translation of article indexed in Engineering Index 
1959 p 801 from Fizika Metallov i Metallovedenie Apr 1958. 


Zur Abhaengigkeit des Elastizitaetsmoduls von der Verfor- 
mungsgeschwindigkeit, W.GOHLKE. VDI Zeit v 102 n 13 May 
iy 1960 p 516-22. Dependence of elastic modulus on deforma- 
tion rate; description of measurements on duralumin and 
steel by two specially developed piezoelectric methods using 
quartz crystals; results, including oscillograms, show no de- 
pendence of elastic modulus on small deformation rates used. 


Electroacoustical. See Metals Testing—Nondestructive. 


Explosion. Kerbbiegeversuche bei explosiver Beanspruchung, 
E.J.GIESSMANN. Magdeburg Hochschule fuer Schwerma- 
schinenbau—Wissenschaftliche Zeit v 8 n 1 1959 p 7-10. Notched 
bar bending tests under stresses generated by explosive 
charges; by method described, force deflection curve is de- 
termined and from this magnitude of deformation is obtained 
by integration; example of steel testing; results are in good 
agreement with values determined by notched bar impact 
bending test. 


Fatigue. See Nickel and Alloys—Fatigue. 
See also Metals and Alloys—Fracture. 


Fracture Testing of High-Strength Sheet Materials: Report 
of Special ASTM Committee. ASTM—Bul n 248, 244 Jan 
1960 p 29-40, Feb p 18-28. Consideration of tests for ferrous 
and nonferrous materials applicable in solid propellant rocket 
casings ; report covers measurement of fracture toughness and 
effect of temperature on it, screening test methods used in 
evaluating materials and methods of heat treatment, and 
recommendations for tests for evaluating fracture toughness 
quantitatively and for screening materials. 


Fracture. 


Hardness. See also Cast Ivon—Testing; Metallurgy—Research ; 
Metals and Alloys—Machinability; Metals Testing—Low 
Temperature; Steel Testing—Hardness; Titanium and Alloys— 
Testing. 


Die Eindringhaerte des Diamanten, A.M.SHAMS EL DIN, 
H.J.RODEWALD. Schweizer Archiv v 26 n 6 June 1960 p 
250-3. Indentation hardness of diamond; A.M.SHAMS EL 
DIN and N.IBL’s theory of load independence of indentation 
hardness (indexed from this issue) is used to re-evaluate 
discrepant literature data on hardness of diamond; dis- 
erepancy is reduced to reasonable range; presentation of 
simple method for obtaining absolute hardness values from 
microhardness measurements. 


Hine vereinfachte Berechnung der Brinellhaerte, R.BOEK- 
LEN. VDI Zeit v 102 n 4 Feb 1 1960 p 128. Simplified calcula- 
tion of BHN from diameter of impression by calculating 
Meyer hardness and making simple correction, which varies 
with load applied; result is correct within 1-3 Brinell units. 


Ermittlung der Genauigkeit und Empfindlichkeit verschiede- 
ner Haertepruefverfahren, R.WARTMANN. Schweizer Archiv 
vy 26 n 7 July 1960 p 269-78. Determination of accuracy and 
sensitivity of different hardness testing methods; demonstra- 
tion of methods of mathematical statistics employed in evalua- 
tion of large amount of numerical data obtained in determina- 
tion of hardness of three grades of sheet steel by 5 Rockwell 
and 8 Vickers hardness tests; emphasis is on mathematics, not 
on specific results. 


Hot Indentation Testing of Magnesium and Other Selected 
Materials, J.W.GOFFARD, R.G.WHEELER. Met Soc of AIME 
—Trans v 215 n 6 Dec 1959 p 902-4. Larson-Miller parameter 
used to correlate time, temperature, and indentation creep of 
Mg, Al and their alloys; at 300 to 450 C, short time Meyer 
hardness of pure Mg was less than that of Mg alloys tested, 
but for long times pure Mg has greater indentation creep 
resistance; Al (1100 alloy) had 1.5 to 2.5 times more in- 
dentation creep resistance than Mg at 300 and 450 C, re- 
spectively; hardening of Al with dispersion of AlzO3s was 
effective. 


How and Why of Microhardness Testing, V.B.LYSAGHT. 
Metal Progress v 78 n 2 Aug 1960 p 98-7, 122, 124. Compre- 
hensive report on characteristics and limitations of Knoop 
and diamond pyramid microhardness tests. 


Industrial Standards of Accuracy in Diamond-Pyramid In- 
dentation Hardness Measurement, J.F.KAYSER. Sheet Metal 
Industries v 37 n 395 Mar 1960 p 173-83 (discussion) 183, 
202. Second report of testing and measurement sub-committee ; 
reference made to first report indexed in Hngineering Index 
1957 p 498; further investigation made to determine accuracy 
with which impressions were read; from results it appears 
that it is not yet possible to assign unique hardness value to 
metal from measurements of applied load and diagonal length, 
because of errors incurred in measuring latter. 


Issledovanie temperaturnoi zavisimosti tverdosti zhelezomoli- 
bdenovykh i nikel’molibdenovykh splavov, M.G.LOZINSKII, 
E.P.SINODOVA. Metalloyedenie i Termicheskaya Obrabotka 
Metallov n 5 May 1959 p 35-40, 1 plate. Investigation of 
relations between temperature and hardness of iron molybde- 
num and nickel molybdenum alloys; study of ‘“‘short time’ 
and “long time” hardness; apparatus for measurement of 


828 THE ENGINEERING INDEX—1960 


METALS TESTING—Hardness—Continued 


“short time” hardness during heating; “long time” hardness 
or kinetics of aging under load at temperature range 300-1000 
C; coefficients of elasticity. 

Nekotorye voprosy izmereniya mikrotverdosti, V.M.DO- 
LIDZE. Fizika Metallovy i Metallovedenie v 8 n 2 Aug 1959 
p 268-73. Some problems of micro-hardness test; method in- 
volves diamond pyramid hardness test with study of penetra- 
tion under microscope; function of loading for rock salt, zine, 
and bismuth. 


Progress in Micro-Indentation Hardness Testing, H. 
BUECKLE. Metallurgical Reviews v 4 n 13 1959 p 49-100, 6 
plates. Review deals principally with tests made in region of 
“microhardness”; definitions; apparatus; theoretical and ex- 
perimental studies of relation between load and hardness ; 
errors involved in technique of measurement which are 
avoidable or capable of control; examples of application of 
microhardness. 111 refs. 


Sondermaschinen fuer die automatische Haertepruefung, K. 
POTYKA. Werkstatt u Betrieb v 93 n 3 Mar 1960 p 138-40. 
Special machines for automatic hardness testing; examples 
presented show various possibilities for solving test problems 
in series production by suitable combination of standard test 
automatics or by special hardness testers. 


Studies on Microhardness of Metals. Dependence of In- 
dentation Hardness on Load, A.M.SHAMS EL DIN, N.IBL. 
Schweizer Archiv v 26 n 6 June 1960 p 246-50. Rejection of 
existing theories of indentation hardness/load relation; new 
theory, based on experimental data, postulates back-pressure 
from metal surface; correction of Meyer’s law; measurements 
on metals of widely different hardness, when corrected for 
back-pressure, indicate that hardness is load independent. (In 
English.) 

Technique of Hardness Testing and its Use as Test in 
Production of Copper and Copper Alloys in Form of Sheet and 
Strip, V.L.JAMES. Sheet Metal Industries v 36 n 390, 392 
Oct 1959 p 639-46, 656, Dee p 809-19, v 387 n 394 Feb 1960 
p 125-35. Methods of hardness testing including static, dynamic 
and scratch tests; conditions that ean affect result of static 
hardness test; testing of cold worked strip, drawn material; 
relation of hardness to mechanical properties and grain 
size; effect of grain size; testing of thin materials; hardness 
testing of material which shows pronounced directional prop- 
erties. 

Vickers Hardness Tests on Curved Surfaces, H.G.HARPER, 
F.W.RABARTS. Machy (Lond) v 96 n 2481 June 1 1960 p 
1238-40. Correction factor curves for pyramid impressions on 
convex and concave cylindrical and _ spherical surface; 
examples of corrections for Vickers hardness tests are shown 
and formulas for various curves given. 


Where to Use Microhardness Testing—2, V.A.LYSAGHT. 
Metal Progress v 78 n 8 Sept 1960 p 121-5. Method ean be 
used in testing small parts, thin sections (sheet and wire, 
for example), and hardness near edges of cutting tools; 
hardnesses of microconstituents and small areas can also be 
determined; laboratory and shop applications described. 


High Temperature. See also Aircraft Materials—Heat Resist- 
ing; Aircraft Materials—Testing; Metals Testing—Elasticity ; 
Steel Testing—High Temperature. 


Evaluation of Some Current Practices for Short-Time Ele- 
vated-Temperature Tensile Tests of Metals, C.R.MANNING, 
Jr, G.J-HEIMERL. NASA—Tech Note n D-420 Sept 1960 44 
p. Effect of different testing practices on tensile properties 
was determined for 2024-T3 aluminum alloy, HM21A-T8 and 
HK31A-H24 magnesium alloy, and 12 MoV stainless steel 
sheet; constant strain-rate, head speed, and dual strain-rate 
tests were made; evaluation of effects of these practices for 
tensile and yield strengths, elongation in 2 in, and uniform 
elongation; recommended practices suggested by different or- 
ganizations. 


Impact Testing at High Temperature, A.J.BUSH. Metal 
Progress v 77 n 6 June 1960 p 98-101. System for heating 
Charpy and Izod impact specimens as high as 1400 F devised 
by Westinghouse Materials Engineering Dept; equipment and 
test methods described. 


Prispevek k rentgenografickemu vyzkumu kovu za vyssich 
teplot, M.CERMAK. Hutnicke Listy v 14 n 7 July 1959 p 
5938-8. Contribution to radiographic examination of metals at 
elevated temperatures; description of new apparatus in which 
specimen undergoes induction heating in vacuum; it is shown 
that two G.M. tubes simultaneously register diffracted X-radia- 
tion; technique enables quantitative determination of ratio of 
structural phases at any temperature, and location of transi- 
tion points; apparatus is useful for construction of equilibrium 
diagrams and S(TTT) curves. 


Solar Furnace Determination of High-Temperature Absorp- 
tion Coefficients, R.G.STRUSS. Solar Energy v 4 n 2 Apr 1960 
p 21-6. Solar furnace serves as excellent tool for establishing 
heat absorption coefficients of materials at extremely high 
temperatures; outline of experiments witth naval brass sample 
(60.4% Cu, 389.6% Zn) illustrates general method used; 
McAdams’ equation is used for calculating temperature pro- 
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file of semiinfinite solid by rapid heating for short period; 
with furnace efficiency of 30% absorption eoefficient for brass 
is 0.17. 

Survey of Various Special Tests Used to Determine Elastic, 
Plastic, ee Rupture Properties of Metals at Elevated Tem- 
peratures, F.GAROFALO. ASME—Trans—J Basie Eng v 82 
Ser D n 4 Dec 1960 p 867-81. Three special high temperature 
test methods for determining elastic moduli, tensile behavior 
at high strain rates, and hot hardness; experimental data 
presented and analyzed; use of hot hardness tester as re- 
search tool for following solid-state reactions at elevated 
temperatures. 39 refs. Paper 59-A-112. 


Tensile and Short-Time Creep Properties of N-155 Alloy 
Sheet, E.C.BERNETT. ASME—Trans—J Eng for Industry 
vy 82 Ser Bn 4 Nov 1960 p 283-302. Test program to evaluate 
properties of Haynes N-155 sheet material (20 Cr, 20 Ni, 20 
Co, 40 Fe) reported; at rapid strain rates, high temperature 
tensile strengths were up to 300% higher than those at con- 
ventional testing speeds; at high temperatures and high stress 
levels, however, creep rates were extremely rapid ; application 
of data in short life designs e.g. missile ramjet engines. 
Paper n 59—A-27. 

Tensile Strength of Some Refractory Metals at High Tem- 
peratures, B.L.MORDIKE. Inst Metals—J v 88 pt 6 Feb 1960 
p 272-5. Columbium, tantalum, tungsten, and molybdenum 
measured in range 0-2300 C; up to 800 C standard Hounsfield 
tensometer was used, but from 800 to 2200 C measurements 
were made in carbon tube vacuum furnace; behavior of 
metals was comparable in every respect, at equivalent homolo- 
gous temperatures, with that of lower melting point metals ; 
upper temperature limit was imposed by reaction between 
carbon vapor from furnace tube and specimen; above 2000 © 
carbide was formed on surface and diffused into specimen. 


Vacuum Furnace for Creep-Rupture Testing, T.F.HENG- 
STENBERG, E.F.VANDERGRIFT. Metal Progress v 77 n 6 
June 1960 p 94-7. Creep and stress rupture testing chamber is 
deseribed which can operate up to 2700 F under high vacuum ; 
principal design features are low power requirement, ease of 
test assembly, and adaptability to conventional creep and 
stress-rupture testing machines. 


Impact. See also Cast Iron—Testing; Materials Testing—Im- 


pact; Materials Testing Apparatus; Metals Testing—High 
Temperature; Metals Testing—Low Temperature; Steel Test- 
ing—Impact; Welds—Testing. 

Control Test Bars for Pendulum Impact Testing Machines, 
G.MALMBERG. Jernkontorets Annaler v 144 n 4 1960 p 281-7. 
Experiments conducted with 8x10x55 mm test bars by Jernkon- 
toret; results show that if bars are manufactured in manner 
specified and of suitable steel, they can be used for checking 
pendulum impact testing machines within lower part of test- 
ing range (up to about 4 kgm); notes on preparation of test 
bars and determination of control test value. (In English). 


Hypervelocity Precision Impact Instrument, W.A.ALLEN, 
G.E.MELOY, J.W.ROGERS. Rev Sci Instruments v 31 n 7 
July 1960 p 726-30. Device consists of specially designed 0.50- 
caliber smooth-bore gun with attached projectile guide to 
ensure collision of projectile with its target at prescribed 
geometrical orientation; experiments with instrument can be 
performed in 0.1 wu vacuum at velocities 0.30 cm/u sec; it 
was used to check equation of state information on metal 
involved in impact, investigate phenomenon of crater forma- 
tion, and produce fluid flow for unique wind tunnel. 16 refs. 


Metodika otsenki chuystvitel’nosti materialov k treshchinam 
pri udarnom izgibe, B.A.DROZDOVSKII, Ya.B.FRIDMAN. 
Zavodskaya Laboratoriya v 25 n 38 1959 p 3820-8; see also 
English translation in Indus Laboratory v 25 n 3 Mar 1959 
p 336-45. Method of assessing sensitivity of materials to 
cracking during impact bending; static bending test is sug- 
gested in which specimens already have crack, and which sub- 
jects specimens to impact test two ways simultaneously in 
order to increase localization of strain. 


Pits in Metals Caused by Collision with Liquid Drops and 
Rigid Steel Spheres, O.G.ENGEL. US Bur Standards—J Re- 
search—Physics & Chem v 64A n 1 Jan-Feb 1960 p 61-72. 
Pit-depth-vs velocity equation was tested using target plates 
of electrolytic tough pitch copper, 1100-0 aluminum, and 
2024-0 aluminum ; projectiles were mereury drops, waterdrops, 
and steel spheres; numerical constants in equation for projec- 
tiles that flow during, and as result of, collision are different 
from those for projectiles that do not flow; curves calculated 
were in agreement with data. 


Stress Waves in Solids, C.R.CASSITY. J Applied Physics 
v 31 n 8 Aug 1960 p 1877-81. Several experimental tests deal- 
ing with effects of stress waves initiated in solids by high 
explosives or by impacts are described; tests indicate that 
stress waves which are initiated solely as compression com- 
monly acquire tensile components which are not due to 
reflection ; pertinence to ordnance research. 


Low Temperature. See also Steel Testing—Low Temperature, 


Dinamicheskie ispytaniya geometricheskikh podobnykh obra- 
ztsov pri nizkikh temperaturakh, O.F.STANKEVICH, Yu.E. 
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BONDAREV. Zavodskaya Laboratoriya v 25 n 4 1959 p 470-2; 
see also English translation in Indus Laboratory v 25 n 4 
Apr 1959 p 487-9. Dynamic testing of geometrically similar 
specimens at low temperatures; it is shown that at low tem- 
peratures, reduced-size specimens can be used in comparative 


tests, but cannot be used for determination of cold-brittleness 
threshold. 


Mobile Low-Temperature Apparatus, S.S.CHANG, J.D.IS- 
DALE. Metallurgia v 61 n 363 Jan 1960 p 6-8. Description of 
equipment designed to maintain test specimen at constant sub- 
zero temperature for periods up to 1% hr; to date specimen 
temperature of —80 C has been reached for few minutes and 
temperatures down to —39 C maintained for prescribed period; 
further work in progress in order to reach lower temperatures. 


Notes on Mechanical Testing Techniques at Very Low Tem- 
peratures, J.E.CAMPBELL. Battelle Memorial Inst—DMIC 
Memorandum 43 Feb 19 1960 6 p. Methods for hardness, 
impact, tensile and fatigue testing of materials in liquid 
hydrogen; techniques for mechanical testing at —442 F and 
—452 F; strain measurement at low temperatures. 


O predele uprugosti olova i indiya, N.M.REINOV, A.P. 
SMIRNOV. Fizika Tverdogo Tela v 1 n 8 Aug 1959 p 1279-80: 
see also English translation in Soviet Physics, Solid State 
wy it n 8 Feb 1960 p 1169-70. Tensile strength limits of tin 
and indium; some results of experiments conducted in tem- 
perature range of 0.1 to 0.3 K. 


Magnetic. See Magnetic Measurements; Metals Testing—Non- 
destructive. 
Nondestructive. See also Aircraft Engines, Jet and Turbine— 


Testing ; Aluminum and Alloys—Testing ; Cast Iron—Testing ; 
Crankshafts—tTesting ; Materials Testing—Nondestructive ; 
Metals Corrosion—Testing ; Microscopic Examination; Photo- 
elasticity; Radioactive Materials—Tracers; Steam Power 
Plants—Maintenance and Repair; Steel Testing—Nondestruc- 
tive; Welds—Testing; X-Ray Apparatus. 


Analysis of Radiographic Techniques, J.A.HOLLOWAY, D. 
POLANSKY, E.L.CRISCUOLO. Nondestructive Testing v 
18 n 5 Sept-Oct 1960 p 387-40. Empirical method for deter- 
mining radiographic technique by means of time-latitude 
curve; latitude factor, which is ratio of maximum exposure 
time to minimum exposure time for given thickness and 
sensitivity, is presented for steel in energy range of 140 kvp 
to 10 Mev; curves are explained and manner in which they 
may be employed. 


Condiciones mas favorables para el ensayo no destructivo 
por metodos ultrasonicos de probetas de fundicion, J.ORS 
MARTINEZ. Instituto del Hierro y del Acero v 13 n 65 Jan- 
Mar 1960 p 268-75. Most advantageous conditions for ultra- 
sonic testing of cast specimens; materials tested included cast 
iron, steel, copper and aluminum; interpretation and com- 
parison of results. 


Die Ultraschallpruefung von Wolfram- und Molybdaenwalz- 
erzeugnissen, H.J.BOOSS. Metall v 18 n 12 Dec 1959 p 
1128-9. Ultrasonic testing of rolled tungsten and molybdenum 


products; description of two auxiliary devices for testing 
plate and sheet; illustration of typical defects detected by 
their use. 


Ein neues Ultraschall-Pruefgeraet fuer den Kessel- und 
Apparatebau, V.DEUTSCH. VDI Zeit v 102 n 12 Apr 21 1960 
p 457-8. New ultrasonic apparatus for nondestructive testing 
of boilers and apparatus; description of “‘Echograph’’. 


Eine neue Methode der elektromagnetischen zerstoerungs- 
freien Pruefverfahren, F.HAVELKA. Magdeburg. Hochschule 
fuer Schwermaschinenbau—Wissenschaftliche Zeit v 3 n 2-3 
1959 p 189-93. New electromagnetic nondestructive test method 
described permits rapid measurement of wall thickness of 
ferromagnetic materials; phase displacement is measured be- 
tween vector of magnetic alternating field above measured 
location and between vector of magnetic flux which produces 
field; equipment described and experiences indicated. 


Eine verbesserte piezoelektrische Methode zur Untersuchung 
von Vorgaengen in Metallen etc, H.BORCHERS, H.M.TENSI. 
Zeit fuer Metallkunde v 51 n 4 Apr 1960 p 212-18. Improved 
piezoelectric method for investigation of behavior of metals 
during mechanical stressing and phase changes; description of 
steps taken to increase by electronic apparatus sensitivity of 
method, patented by J.KAISER in 1952, for registering 
mechanical impulses released during stressing and phase 
changes of metals; results of measurements with new ap- 
paratus. 35 refs. See also Engineering Index 1953 p 648, and 
1957 p 679. 


Elastische Wellen an der Oberflaeche fester, insbesondere 
geschichteter Medien ete, E.HAEUSLER. Materialpruefung 
Materials Testing Matériaux v 2 n 2 Feb 20 1960 p 51-5. 
Application of elastic (ultrasonic) surface waves to non- 
destructive testing of solid media, especially of layered ones; 
discussion of characteristics of Rayleigh and Love waves and 
their mode of propagation; examples of testing: (1) porosity 
of copper coatings, their thickness and adhesion to Al or me 
base, (2) thickness of carburized case on steel, and (3) elastic 
properties of thin coatings. 
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Electrode Potential Testing, J.H.BENDER, Jr, J.W.DUTLI, 
P.D.EWARDS. Nondestructive Testing v 18 n 2 Mar-Apr 1960 
p 99-102. Concept on which method of testing ionic surface 
inclusions in metals is based involves electrode potential differ- 
ence that exists between dissimilar ionic materials when im- 
mersed in electrolyte; inspection device constructed at Los 
Alamos Scientific Laboratory consisted of vacuum tube volt- 
meter, d-c probe of which was inserted into lucite holder con- 
taining electrolyte reservoir, feed channel, gold wire electrode, 
and \%-in. diam sponge; sensitivity considerations; feasibility 
of new method shown. 


Immersed Ultrasonic Inspection of Metal Plate, R.W. 
McCLUNG. Nondestructive Testing v 17 n 5 Sept-Oct 1959 
p 270-5. Work accomplished in development of techniques for 
ultrasonic inspection of metal plate in thicknesses down to 
Y% in.; method of immersed ultrasonic inspection, and selec- 
tion of technique; mechanical and electronic equipment em- 
ployed; use of reference standards; sources of difficulty; in- 
spection techniques. 


Linearbeschleuniger fuer die Radiographie, H.SCHOPPER. 
Materialpruefung Materials Testing Materiaux v 2 n 2 Feb 
20 1960 p 88-44. Linear accelerators for radiography; review 
of principles of operation and design; illustrated description 
of three commercially produced models (Metropolitan Vickers 
Electrical Co., Applied Radiation Corp., and Mullard Equip- 
ment Ltd) ; efficiency (exposure times for 10-, 20-, and 30-cm 
ee iron specimens) compared with older methods of radiog- 
raphy. 


New Moly Reference Blocks Improve Sonic Testing, R.C. 
RHOADES. Iron Age v 186 n 17 Oct 27 1960 p 94-5. Checking 
billets and metal products for internal flaws and defects by 
ultrasonic methods requires suitable reference standards ; 
Climax-Molybdenum Co has replaced conventional SAE 4340 
reference blocks with 2 half cylinder blocks made of re- 
crystallized Mo forging material; new blocks have resulted in 
threefold increase in sensitivity of test procedure; method of 
use of new blocks is described. 


Nondestructive Eddy Current Testing, G.O.McCLURG. IRE 
—Trans on Indus Electronics PGIE-11 Dee 1959 p 20-6. Basic 
principles of eddy current testing reviewed; coil types in 
common use, particularly feed-through coil, described in 
detail; equipment currently available and usefulness of tech- 
nique in metal cutting problems is assessed. 


Pruefung von Stahl- und Grauguss durch Ultraschall. Berg- 
u Huettenmaennische Monatshefte v 105 n 3-4 Mar-Apr 1960 
p 41-92. Ultrasonic Testing of Steel and Gray Cast Iron; 
following group of papers presented at symposium held by 
Hisenhuette Oesterreich on June 26 1959; Sound velocity and 
transmission by means of sound impulse device and applica- 
tion of method to steel and iron castings, W.GRABEN- 
DOERFER, 42-6; Sound velocity as characteristic value for 
different properties of cast iron, R.ZIEGLER, 46-9; Investiga- 
tion of possibility of quantitative measurement of sound damp- 
ing by supersonic impulse recorders, R.GERSTNER, 49-52; 
Damping of supersonic sound, structure and degree of 
homogeneity of cast iron and steel castings, R.MITSCHE, 
52-60; Supersonics as means of material study, H.STAEGER, 
R.MEISTER, 60-74; Supersonics as one of methods for testing 
east parts, R.SCHINN, 74-6; Quality control of cast iron 
pieces by supersonics, G.BIERWIRTH, 76-83; Practice of 
supersonic testing of heavy steel pieces, W.RAUTERKUS, 
83-8: Study on model failures, R.GERSTNER, 88-9; Relation 
between results of supersonic testing and physical properties 
of non-alloyed steel castings, E.KKRAINER, 89-90; Application 
of supersonic method of testing to cast iron rolls, R. 
GERSTNER, 91-2. 

Rentgenovskaya kamera s mekhanizmom dlya rastyazheniya 
obraztsa, V.M.KARDONSKII, M.D.PERKAS.  Zavodskaya 
Laboratoriya v 25 n 2 1959 p 236-7; see also English transla- 
tion in Indus Laboratory v 25 n 2 Feb 1959 p 250-2. X-ray 
camera with mechanism for extending samples; design provides 
observation of crystalline structure of metals in samples under 
elastic or plastic strain. 

Some Observations of Phenomena Related to Penetrant De- 
tection of Cracks, P.S.HENEGHAN. Nondestructive Testing v 
18 n 2 Mar-Apr 1960 p 121-3. Account of experimental obser- 
vations and conclusions arrived at by author while working 
with nondestructive test section of Boston Naval Shipyard, 
running series of tests on different penetrants; cleaning fluid 
used appears to push oil further into crack, leaving space for 
penetrant to enter; wet developer appears superior to dry 
loose powder; other findings. 


Stand und Perspektive der zerstoerungsfreien sowie physi- 
kalischen Werkstoffpruefung in den metallurgischen Betrieben 
der Deutschen Demokratischen Republik, G.BECKMANN. Neue 
Huette v 5 n 8 Aug 1960 p 474-80. Status and future of non- 
destructive and physical testing of materials in metallurgical 
plants of East Germany; methods reviewed are spectro- 
analysis, magnetometric and magnetic methods, ultrasonics, 
X-ray and gamma ray techniques. 35 refs. 


Study of Mechanical and Magnetie Characteristics of Ferro- 
magnetic Materials by Ultrasonic Technique, W.J.BRATINA, 
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METALS TESTING—Nondestructive—Continued 
D.MILLS. Can Min & Met Bul v 53 n 582 Oct 1960 p 788-91. 


Effects of elastic tensile and compressive stresses on attenu- 
ation of annealed and cold worked material are studied by 
pulsed ultrasonic technique; attenuation was found to be sum 
of dislocation component associated with losses accompanying 
oscillations of dislocation line segments and ferromagnetic 
component associated with microeddy currents generated by 
magnetic domain wall oscillations. 


Technique for Ultrasonically Testing Large Forgings with 
Relatively Thin Wall Sections, G.E.RONCA. Nondestructive 
Testing v 18 n 3 May-June 1960 p 191-2. Heavy forging 
manufacturers were confronted with problem of testing forg- 
ings for missile skins to ultrasonic standards developed by 
aircraft industry in conjunction with immersion techniques ; 
details of test procedure used at Midvale-Hevpenstall Plant, 
Philadelphia which resolved reference interfaces previously 
not satisfactorily detected. 


Technique pour la micrographie etc, P.A.JACQUET, E. 
MENCARELLI. Mémoires Scientifiques de la Revue de Métal- 
lurgie v 57 n 4 Apr 1960 p 241-53. Nondestructive testing by 
electron microscopy and microfractography; technique con- 
sists in combining authors’ method of electrolytic etching with 
use of two replicas (i.e., carbon replica is made from nitrocel- 
lulose varnish replica of surface to be examined) ; examples 
of application include service failures of large structural parts. 


Through Transmission System Using Pulsed Eddy Current 
Fields, C.J.RENKEN. Nondestructive Testing v 18 n 4 July- 
Aug 1960 p 234-6. Behavior of electromagnetic fields in good 
conductors and use of pulse fields in through transmission 
technique; block diagram of system, developed at Argonne 
National Laboratory; pulse generator is thyratron triggered 
by free running multivibrator generating current pulse having 
shape of half sine wave in transmitting coil; system was used 
to nondestructively test tubing by scanning piece of 16 gage 
304 stainless steel having drill holes of various sizes. 


Ultrasonic Determination of Elastic Constants of Metals at 
Elevated Temperatures, A.P.LEVITT, A.G.MARTIN. Non- 
destructive Testing v 18 n 5 Sept-Oct 1960 p 333-6. Details 
of ultrasonic pulse-echo technique for measuring dynamic 
elastic constants of metals; tabulation of materials tested to- 
gether with composition, conditions, and density of each; 
tensile and shear moduli were determined for super alloys 
19-9DL and Hastelloy C, steels SAE 4140 and 4340, and 
titanium alloy Ti-155 from room temperature up to 1600, 2000, 
1500, 1500, and 1200 F respectively; effect of temperature on 
elastic moduli. 


Ultrasonic Flaw Detector, UZD-7N, Y.V.BOGOSLOSKI. 
Brit J Non-Destructive Testing v 1 n 2 Dee 1959 p 388-9. 
General description of UZD-7N instrument which has facilities 
for using single, double or two poles in parallel; basic data 
are given; inspection variables, special techniques, and tech- 
niques of inspection. (Translation from Russian, Central 
Electricity Generating Board, Translation Number 1366). 


Ultrasonies for Metallurgical Testing and Measurement, J.B. 
MORGAN. J of Metals v 12 n 5 May 1960 p 382-7. Contact 
method of testing assuming use of straight beam search unit; 
other search units in use, called angle beam search units; im- 
mersion method; thickness measurement; automatic ultrasonic 
test equipment; determination of elastic constants. 


Unconventional Methods, J.COLE. Nuclear Eng v 4 n 43 
Dec 1959 p 454-5. Some unconventional forms of nondestruc- 
tive testing as performed at Fulmer Research Inst (England) ; 
specimen strips of Al and Al alloy under load, tested for 
corrosion rates by measurement of deflection which indicates 
extent of deterioration of effective thickness; impermeability 
of enamel films on Al tested for adequacy of electrical in- 
sulation by means of wet brush connected to 400 v source; 
plastic replica technique developed for inspection of com- 
ponents under fatigue stress. 


What Eddy Currents Reveal About Metals, RLHOCHSCHILD. 
Control Eng v 7 n 3 Mar 1960 p 117-20. How eddy currents, 
introduced into metal by a-c coil, held near test sample, cause 
slight change in coil voltage which may be analyzed to 
indicate content, condition, and properties of material; tech- 
niques by which this voltage change can be made to yield 
metal information, not only for test purposes but for process 
control loops as well. 


X-Ray Microanalysis. Metal Industry v 97 n 18 Oct 28 
1960 p 362-3. Instrument which employs technique originally 
developed in France by R.Castaing, is produced in England by 
Cambridge Instrument Co; important feature of electron 
probe X-ray microanalyzer is incorporation of deflection 
system in electron microscope so that electron beam can scan 
surface of sample; applications include determination of com- 
position of minute particles of precipitate in high strength 
steels, or of variations in composition in region where two 
erystals join, ete. 

Photoelastic. See Photoelasticity. 
Plasticity. See Metals Testing—Elasticity. 


Radioactive. See Metals Testing—Nondestructive; 


Radioactive 
Materials—Tracers. sm ahh 


ing Tentatives—Pt 38, Methods of Testing Metals (Except 
Chemical Analysis). Am Soe Testing Matls, Philadelphia, Pa, 
1959 99 p. Contains revised standards and new and revised 
tentatives in these materials fields. Supplement to 1958 Book 
indexed in Engineering Index 1959 p 817. 


Surface. See also Materials Testing—Surface; Metals Corro- 


sion—Testing ; Microscopes; Microscopic Examination; Wear 
of Materials. 


Caleulation of CLA Roughness Height from Profile, R.van 
HASSELT. Microteenic v 14 n 8 June 1960 p 1138-17. At 
meeting of Working Group R of CIRP in Vienna April 1958 
it was agreed that definition of CLA roughness height had to 
be expressed in exact geometrical terms, and should be 
adapted to practical means of measurement; neither E-system 
nor M-system is in conformity with these conditions ; two test 
pieces were each measured by two electronic tracer in- 
struments (Talysurf n 3 and Perth-O-Meter type Universal) ; 
it was found possible to separate surface roughness from 
waviness with help of Fourier analysis. 


Contribution to Typology of Formed Metal Surfaces, O. 
KIENZLE. Microteenic v 14 n 8 June 1960 p 118-24. Metal 
surface changes can occur without contact with tool as in 
tensile or compression testing, with intermittent contact as 
in tube drawing, or with continuous contact as in extrusion ; 
various conditions of surface roughness resulting from different 
types of tool contact are discussed; metal surface profiles 
produced by representative forming operations are given. 


Das Messen der Rauheit von kalt verformten Oberflaechen, 
W.LUEG, U.KRAUSE. Stahl u Eisen v 80 n 6 Mar 17 1960 
p 3825-34 (discussion) 834-6. Measuring roughness of cold 
worked surfaces; plotting of frequency curves for roughness 
distribution on cold rolled and cold drawn steel surfaces; ap- 
praisal of effect of measuring instrument used on results 
obtained; summary of requirements for scanninng instruments 
yielding reproducible results; reasons for rejection of pho- 
tometric instruments. 


Die Bezugsstrecke oder Bezugslaenge fuer die Rauheits- 
messung, E.BICKEL. Werkstattstechnik v 50 n 6 June 1960 
p 294-301. Reference line or reference length for roughness 
measurement; results of studies to determine influence of 
reference length on roughness values in E-systems; existing 
confusion with regard to definition of ‘‘waviness’’ and other 
notions is discussed and new proposals made. 


Effects of Support Systems and Stylus Radius on Roughness 
Measurement, F.W.KABAT, C.H.GOOD. SAE—Paper n 195A 
for meeting June 5-10 1960 5 p. Reference made to ASA 
Standard B46.1-1955 on Surface Roughness, Waviness and Lay 
with respect to stylus tip radius, shape, and shank angle; 
at Micrometrical Manufacturing Co, Ann Arbor, Mich, tests 
were taken on Proficorder using styli with radii from .0001 
to .250 in.; it is concluded that it is not fineness of surface 
which requires sharper stylus, but other characteristic which 
could be included angle of scratches; grinding wheel grit 
could have smaller included angle. 


Elektrochemische Sondenmessungen an Metalloberflaechen 
und ihre Anwendung zur Auffindung von Gefuegeinhomogeni- 
taeten, C.ILSCHNER-GENSCH. Technische Mitteilungen Krupp 
v 18 n 1 Aug 1960 p 29-36. Measurements on metal surfaces 
by electrochemical (or potential) probe; their use in detection 
of structural inhomogeneities; background for development 
of method; verification of applicability by measurements on 
prepared two-phase specimens; investigation of welds in 
ferritic chromium steels; potential probe detected corrosion- 
sensitive conditions. 


Geometrical Definition and Evaluation of Surface Rough- 
ness in M-System, W.M.DE VRIES. Microteenic v 14 n 1 Feb 
1960 p 23-4. Factors which contribute to surface roughness 
as related to effect on surface finish are considered; geometri- 
cally, surface profile may be considered as composed of form 
profile, wave profile, and roughness profile; sketches. 


_lonenoptische Abbildungen mit radioaktiven Rueckstosspar- 
tikeln, SSSTUEHMER, H.A.WILLAX. Nukleonik v 2 n 1 Jan 
1960 p 1-20. Ion optical pictures with radioactive recoil 
particles ; radiographs of surfaces with radioactive deposits 
obtained by low-energy recoil nuclei, instead of high energy 
natural particle radiation; theory of method. 43 refs. 


Measurement, Evaluation and Specification o A 
Finish of Tubing, W.C.HARMON. oA -Paper oP aeaeaee 
meeting June 5-10 1960 6 p; see also abstract in SAB—J vy 
68 n 9 Sept 1960 p 66-7. Study, carried out by Formed Steel 
Tube Inst_to find instrumentation capable of accurately meas- 
uring inside surface finish; instrument selected operates by 
tracing inside surface with diamond stylus, carried on skid 
with radius large enough to provide stable support unaffected 
by surface variables; stylus is coupled to transducer which 
generates voltage directly proportional to vertical displacement 
of stylus; development and application of rotator for mechani- 
eal tracing; rating procedure, 


Messung der Elektronen-Emission im Metalloberflaech i- 
kroskop, K.H.GAUKLER. Zeit fuer Metallkunde y Ai ay tate 
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1960 p 463-6. Measurement of electron emission in microscope 
for study of metal surfaces; investigation of effect of dis- 
charge gas (air, nitrogen, oxygen, hydrogen, acetylene, or 
argon), and of metal studied, on brightness of image obtained: 
determination of electron emission caused by lateral ion bom- 
bardment of 18 metals, as function of discharge gas. 


Microwave Method of Measuring Surface Roughness, G. 
ALMASSY. Periodica Polytechnica—BHlee Eng v 4 n 1 1960 
p 17-29. Fast and accurate method for measuring Q factors of 
resonant cavities used for determination of specific con- 
ductance of samples tested for surface roughness; method is 
suitable for application in mass scale. (In English). 


Testing Precision of Electric Instruments for Measurement 
of Surface Roughness, E.BICKEL. Microteenic v 14 n 4 Aug 
1960 p 149-57. Difficulty in defining roughness involve 
standard for limits of deviation of surface form from ideal 
surface, methods for measurement of deviations, and statisti- 
cal technique for using measurements; operation and accuracy 
of various electric feeler instruments which are able to record 
profiles, and also indicate one or another integrated roughness 
value are discussed. 


Thickness Measurement. See Metals Testing—Nondestructive; 
also cross references under Thickness Measurement. 


Ultrasonic. See Metals Testing—Nondestructive. 

Wear. Wear of Materials. 

X-Ray. See Metallography; Metals Testing—Nondestructive ; 
X-Ray Analysis. 

METALS TESTING APPARATUS. See Materials Testing Ap- 
paratus; Metals Testing. 


METEORITES 
See also Geochemistry ; Meteorology; Mineralogy; Petrology. 


Abundances of Rare-Earth Elements, Lanthanum to Lu- 
tetium, in Chondritic Meteorites, R.A.SCHMITT, A.W.MOSEN, 
C.S.SUFFREDINI, J.E.LASCH, R.A.SHARP, D.A.OLEHY. 
Nature (Lond) v 186 n 4728 June 11 1960 p 8638-6. Abundances 
of even-atomic-number elements is roughly 4 times more 
than those of odd-atomic-number; smooth decrease in abun- 
dance is found for both odd A and total even A from A varies 
approximately 137 to A varies approximately 150; smooth 
perturbation in gradual decline between A varies approxi- 
mately 150 to 170 was found with peak at A varies ap- 
proximately 163. 


Black, Magnetic Spherules in Sediments, W.D.CROZIER. J 
Geophysical Research v 65 n 9 Sept 1960 p 2971-7. Magnetic 
particles were found in sedimentary rocks of Recent to Or- 
dovian age, including black spherules in numbers ranging 
from 28 to 240 per gram of sediment; these are apparently 
identical to and have same size distribution as black, magnetic 
spherules currently being collected from atmosphere and to 
magnetic spherules of supposed meteoritic origin that for 
many years have been reported in deep sea sediments. 


Concentration of Vanadium, Chromium, Iron, Cobalt, Nickel, 
Copper, Zinc, and Arsenic in Meteoritic Iron Sulphide Nodules, 
W.NICHIPORUK, A.A.CHODOS. J Geophysical Research v 
64 n 12 Dec 1959 p 2451-63. Concentrations have been de- 
termined by X-ray fluorescence analysis in 22 troilite nodules 
from 12 iron and two silicate meteorites ; concentration ranges 
of elements are extremely broad and do not differ greatly for 
three types of troilites studied; abundant free-iron phase 
which occurs in troilite nodules indicates that complete segre- 
gation of iron sulphide and iron phase was not attained. 


Contents of Space Near Earth, P.M.MILLMAN. Can Aero- 
nautical J v 5 n 9 Nov 1959 p 358-62. Examination of nature 
of space in neighborhood of earth, content of which is 
divided into solid particles, (meteorites, meteors, and dust), 
atomic and molecular particles, and electromagnetic radiation ; 
attempt is made to reduce data resulting from surface ob- 
servation, records made by instruments carried aloft by 
balloons, and data from rockets and earth satellites to give 
approximate values for contents of space in terms of mass 
per unit volume and energy per unit volume; tabulated values. 


Density and Mass Distribution of Meteoritie Bodies in 
Neighborhood of Earth’s Orbit, H.BROWN. J Geophysical 
Research v 65 n 6 June 1960 p 1679-83. Average rate of fall 
of meteorites on earth probably lies between 0.32 and 1.0 
falls/yr 10° km?; frequency of fall as function of type and 
mass has been studied, and it is shown that distribution 
curves for stones and irons have similar shapes; curves are 
also remarkably similar to those observed for asteroids. 


Distribution of Cosmic-Ray-Produced Rare Gases in Iron 
Meteorites, P.SIGNER, A.O.NIER. J Geophysical Research Vv 
65 n 9 Sept 1960 p 2947-64. Cosmogenic Ar®’, Ar?*, Ne, Ne”, 
Ne, Het, and He® distribution in part of cross section of 
iron meteorite Grant was measured; amounts were found to 
vary systematically with depth; depth effect was analyzed in 
terms of production mechanism, and numerical parameters 
were determined; determination of sufficient number of cos- 
mogenic nuclides in single sample permits deductions about 
radiation dosage and size of meteoroid. 


METEORITES—Continued 


Exposure Ages for Iron Meteorites, O.A.SSCHAEFFER, D.E. 
FISHER. Nature (Lond) v 186 n 4730 June 25 1960 p 1040-2. 
By analysis of rare gases contained in meteorites, ages for 
several iron meteorites were estimated; exposure ages show 
wide variation with most probable value between 100-200 
million yr. 


K voprosu o skorosti rasprostraneniya melkoi kosmicheskoi 
materii iz verkhnikh sloey atmosfery vniz, A.A.DMITRIEV. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya yv 22 
n 10 Oct 1959 p 1468-72. Rate of distribution of fine cosmic 
matter downwards from upper layers of atmosphere; down- 
ward distribution as turbidity mixture of very fine particles 
of cosmic origin; diagram of coefficient of turbulent kinematic 
viscosity which increases linearly with altitude. 


Magnetic Micropulsations Accompanying Meteor Activity, 
W.H.CAMPBELL. J Geophysical Research v 65 n 8 Aug 1960 
p 2241-5. Increased activity of magnetic micropulsations with 
»eriods of 5 to 30 sec and magnetic flux densities of 20 to 
320 my was found to accompany eta Aquarid, delta Aquarid, 
and Perseid meteor showers in 1958; conflicting reports are 
dscussed. 


Meteority i zemnaya kora, A.P.VINOGRADOV. Akademii 
Nauk, Izvestiya, SSSR, Seriya Geologicheskaya v 24 n 10 
Oct 1959 p 5-27. Meteorites and earth’s crust; composition of 
stony meteorites; distribution of rare elements in different 
stony meteorites; isotopic composition of igneous rocks and 
meteorites; zonal melting of chondrites and silicates; con- 
siderations of original of earth’s crust based on study of 
chondrites. 


New Iron Meteorite from Bellsbank, Barkly West District, 
D.GROENEVELD. Geol Soe S Africa—Trans & Proce v 62 
1959 p 75-9, 2 plates. Unearthed meteorite consists of 
kamacite (Fe-Ni alloy) with schreibersite (Fe, Ni)sP, as 
irregular veins up to 1 em wide; chemical analysis and 
etch-tests, which reveal Neumann lines, confirm its identity 
as nickel-poor iron meteorite of subgroup hexahedrite. 


Origin of Meteorites, B-LMASON. J Geophysical Research 
v 65 n 9 Sept 1960 p 2965-70. Chondritic meteorites are not 
fragments of disrupted planet but have always been _in- 
dependent and individual objects; they can have been pro- 
duced by recrystallization of material now represented by 
carbonaceous chondrites; composition of carbonaceous chon- 
drites is such that if they are heated above 600 C they 
would give mixture of olivine, orthopyroxene, and nickel-iron 
similar to that of chondritic meteorites. 


Puncture Problem at Cosmic Velocities, M.A.LAVRENT’EV. 
ARS J v 30 n 4 Apr 1960 p 386-8. Reference is made to 
paper by K.P.STANYUKOVICH on formation of moon’s 
craters and determination of momentum imparted by falling 
meteorite; in present note, author is concerned with pre- 
diction of hypervelocity and proposes incompressible medium 
model for which calculations can be carried out to conclu- 
sion; calculations for one- and three-dimensional case. Trans- 
lated from Iskussivennye Sputniki Zemli n 3, published by 
USSR Acad Sci Press, Moscow, 1959 p 61-5. 


METEOROLOGY 


See also Air Pollution; Air Transportation—Communica- 
tion Systems; Astronomy; Cosmic Rays; Dust—Analysis; 
Earth—Magnetism; Earthquakes; Ice; Ionosphere; Land- 
slides; Lightning ; Meteorites; Moon; Oceanography; Oil Well 
Drilling—Weather Forecasting; Radiation—Hazards; Radio 
Astronomy; Radio Interference; Radio Waves—Propagation ; 
Radio Waves—Scattering; Rain and Rainfall; Satellites— 
Weather; Snow; Solar Radiation; Space Flight; Space Re- 
search; Tides; Water Resources; Waves, Water. 


Advisory Committee on Weather Control, F.A.BERRY. 
ASCE—Proc v 86 (J Irrigation & Drainage Div) n IR1 Mar 
1960 pt 1 Paper n 2400 p 101-5. Investigations and findings of 
Advisory Committee on Weather Control; importance of in- 
formation to field of atmospherie physies, and science of 
weather modification. 


Airborne Measurement of Atmospheric Conductivity in 
Fifteen-Day-Old Thermonuclear Debris, R.V.ANDERSON, 
G.P.SERBU. J Geophysical Research v 65 n 1 Jan 1960 p 
223-6. Total atmospheric conductivity was measured on flight 
through 15 day old thermonuclear debris; significant increases 
in conductivity were noted within debris at altitudes of 17,000 
and 5000 ft; relative increases at two altitudes are found to 
be in good agreement with values calculated from ion-equilib- 
rium conditions. 


Analysis of Radiosonde Effects on Measured Frequency of 
Occurrence of Ducting Layers, N.K.WAGNER. J Geophysical 
Research v 65 n 7 July 1960 p 2077-85. Influence and im- 
portance of time-lag of radiosonde sensing elements, data 
transmission techniques, and significant-level-selection criteria 
on resulting computed index of refraction profile; quantita- 
tive importance of effects on detection of ducting layers in 
Southern California coastal region is determined by employ- 
ing refractometer data along with known and assumed charac- 
teristics for radiosonde. 
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Applications of Molecular Refractivity in Radio Meteorology, 
B.R.BEAN, R.M.GALLET. J Geophysical Research v 64 n 
10 Oct 1959 p 1439-44. Method of minimizing altitude de- 
pendence of radio refractive index in order to emphasize 
climatic and synoptic differences in air masses. 


Artificial Auroras Resulting From 1958 Johnston Island 
Nuclear Explosions, J.M.MALVILLE. J Geophysical Research 
v 64 n 12 Dee 1959 p 2267-70. Beta decay electrons traveling 
along magnetic lines of force are shown to be capable of 
accounting for artificial aurora; dissociative recombination 
and ion-atom interchange are suggested as primary exciting 
mechanisms of oxygen forbidden lines in artificial auroral 
rays and may account, when combined with collisional de- 
excitation, for observed violet color of rays. 


Atmosphere in Motion, R.R.LONG. Science v 131 n 3409 
Apr 29 1960 p 1287-92. Research in geophysical fluid mechanics 
shows how density variation and rotation affect air motion ; 
special reference to stratified flows and occurrence of 
tornadoes. 


Atmospheric Waves Caused by Large Explosions, J.N.HUNT, 
R.PALMER, W.PENNY. Roy Soe London—Philosophical 
Trans Ser A v 252 n 1011 Feb 18 1960 p 275-315. Harmonic 
oscillations of various simple model atmospheres are discussed ; 
wave system generated by explosion represented as Fourier 
integral; gravity waves which generate two types of oscilla- 
tions and which can be observed from explosions on or near 
ground; analysis applied to Siberian meteorite of 1908; 
applicability to study of atmospheric nuclear explosions. 


Barbados Storm Swell, W.L.DONN, W.T.McGUINNESS. J 
Geophysical Research v 64 n 12 Dee 1959 p 2341-9. Strong 
swell responsible for coastal surge has been related to intense 
extratropical cyclones in North Atlantic Ocean through use 
of wave travel times based on group velocity appropriate to 
period of observed swell; procedure for future forecasts is 
suggested. 


Coastal and Inland Weather Contrasts in Canadian Arctic, 
C.I.JACKSON. J Geophysical Research v 64 n 10 Oct 1959 
p 1451-3. Record of surface weather was maintained at 
Canadian IGY base at Lake Hazen, Ellesmere Island, from 
Aug 1957 to Aug 1958; winter temperatures were very much 
colder, and winds were very light, even during severe gales 
elsewhere. 


Comparison of Extreme Rainfall Depths from Tropical and 
Nontropical Storms, D.M.HERSHFIELD, W.T.WILSON. J 
Geophysical Research v 65 n 3 Mar 1960 p 959-82. Routine 
frequency analyses and available data examined for area-depth 
and duration-depth comparisons made with storms not re- 
garded as having tropical origin; in number of respects 
extreme rainfall associated with tropical storms is not sig- 
nificantly different from extreme rainfall associated with other 
types of storms. 


Comparison of Precipitation on Islands of Lake Michigan 
with Precipitation on Perimeter of Lake, F.BLUST, B.G.De 
COOKE. J Geophysical Research v 65 n 5 May 1960 p 1565-72. 
Analysis of data indicates that lake surface precipitation 
computed from perimeter stations may be greater than true 
amount in summer and less in winter; exposure of individual 
precipitation gages on islands is major factor in analysis of 
data. 


Comparison of Rank-Difference and Product-Moment Corre- 
lation of Precipitation Data, J.E.McDONALD, C.R.GREEN. J 
Geophysical Research v 65 n 1 Jan 1960 p 333-6. Large sample 
(4650 cases) of comparisons of Spearman rank-difference cor- 
relation and Pearson product-moment correlation coefficient 
is presented; correlation data are 50 yr records of winter and 
summer half-year precipitation totals for 220 stations, dis- 
tributed throughout United States. 


Comparison of Sferics as Observed in Very Low Frequency 
and Extremely Low Frequency Bands, L.R.TEPLEY. J Geo- 
physical Research v 64 n 12 Dee 1959 p 2815-29. Large number 
of sferics were photographically recorded in very low fre- 
quency (VLF) and extremely low frequency (ELF) bands at 
UCLA field station in Hawaii; from characteristic VLF 
waveforms it was clear that VLF signals were generated from 
lightning discharges; it was found that observable ELF 
component (slow tail) followed VLF component in almost all 
cases; it was also found that about one third of sferics ob- 
served were ELF signals. 


Convective-Turbulence Theory of Thunderstorms, N.RAMA- 
LINGAM. Nature (Lond) v 185 n 4717 Mar 26 1960 p 900-1. 
Initiation of thunderstorms has been investigated from point 
of view of modern knowledge about turbulence; particular 
reference made to thunderstorms that occur in calm atmos- 
phere over land on hot afternoons as experienced in India. 


Cosmie Thunderstorms, C.E.R.BRUCE. Franklin Inst—J v 
268 n 6 Dee 1959 p 425-45. Applications of writer’s discharge 
theory of some astrophysical phenomena discussed, and in- 
teresting inter-relationships adduced between corresponding 
physical processes in laboratory, and in terrestrial, stellar and 
galactic atmospheres; building-up of electrostatic fields in 
these atmospheres discussed, and breakdown in electrical dis- 
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charges shown to account for light emission from, and gas 
movements in atmospheres of long-period variable and com- 
bination-spectra stars. 


Density of Upper Atmosphere and Its Dependence on Sun, 
as Revealed by Satellite Orbits, D.G.KING-HELE, D.M.C. 
WALKER. Nature (Lond) v 186 n 4729 June 18 1960 p 928-31. 
Above 500/km wide variations in density between midday and 
midnight occur; at heights between 180-250 km average air 
density decreased by 20% between 1958 to 1960. 


Determination of Density of Atmosphere at Altitude of 430 
Kilometers by Sodium Vapor Diffusion Method, I.S.SHKLOV- 
SKIY, V.G.KURT. NASA—Tech Translation F-15 Apr 1960 
13 p; see also ARS—J v 30 n 7 July 1960 p 662-7. Method 
for determination of atmospheric density from observation 
of diffusion of sodium vapors over large range of altitudes ; 
lower limit can apparently be taken at around 200 km, upper 
limiting region where method is applicable between 500 and 
600 km. (Translation from Iskusstvennyy Sputnik Zemli n 3 
1959 p 66-76). 


Determination of Upper-Atmosphere Air Density and Scale 
Height from Satellite Observations, G.V.GROVES. Roy Soc— 
Proe v 252 n 1268 Aug 25 1959 p 16-34. Solution for rate 
change of semi-major axis and perigee distance of satellite 
orbit with time due to resistance of atmosphere; air density 
logarithm is assumed to vary quadratically with height, and 
oblateness of atmosphere is taken into account; perigee air 
density calculation in terms of satellite period rate change 
is dealt with, and method is applied to data available on six 
different satellites; calculations; Theory extended to enable 
air-density profile (relative variation with height) to be de- 
rived from motion of orbit’s perigee; solution first obtained 
in terms of change in perigee distance and then in terms of 
change in radius of earth at sub-perigee point; data analyzed 
by two methods. 


Dew Observations at Waltair, B.kPADMANABHAMURTY, 
V.P.SUBRAHMANYAM. J Sci & Indus Research vy 19A n 2 
Feb 1960 p 82-90. Survey to aid in investigating influence of 
certain meteorological conditions of surface layer of atmos- 
phere on deposition of dew; while increase in vapor pressure, 
lowering of radiation minimum temperature below screen 
minimum, and increase in net outgoing radiation favor dew 
deposition, increase in wind speed has discouraging effect ; 
turbulent mixing and evaporation by wind have adverse effect 
on deposition. 


Discovery of Electrons with Energy of About 10 KEV in 
Upper Atmosphere with Aid of Third Earth Satellite, V.I. 
KRASOVSKIY, I.S.SHKLOVSKIY, Y.I.GAL’PERIN, Y.M. 
SVETLITSKIY. NASA—Tech Translation F-39 June 1960 
7 p. Electrons were recorded at altitudes ranging from 470 
to 1880 km above sea level and streams were found to have 
their greatest intensity at higher geomagnetic latitudes; re- 
cordings were often beyond instrument scale. (Translation 
from Akademiia Nauk SSSR, Doklady, v 127 n 1 July-Aug 
1959, p 78-81). 


Distribution of Annual Tropical Cyclone Frequency, H.C.S. 
THOM. J Geophysical Research v 65 n 1 Jan 1960 p 213-22. 
Annual frequency of tropical eyclones and hurricanes is 
hypothesized to be rare event type of series; on basis of 
physical and statistical principles it is shown how Poisson 
and negative binomial distributions are adapted to fitting 
climatological series under prescribed physical conditions: 
these distributions are shown to provide good statistical 
fits and therefore good estimates of probabilities of annual 
eyclone frequency. 


Distribution of Atmospheric Ozone: Preliminary Analysis 
of Some International Geophysical Year Observations, J.MAC- 
DOWALL. Nature (Lond) v 187 n 4735 July 30 1960 p 382-3. 
Os distribution in atmosphere at Halley Bay (75°31/S, 
26°37’W), observed for three years, varies from world wide 
distribution ; differences described and demonstrated in charts ; 
upper air conditions, known to be related to total amount 


of Os, are less closely related at Halley Bay; results of project 
to be published. 


Distribution of Density in Planetary Exosphere, B.J. 
S.F.SINGER. Physies of Fluids vy rt ae 6 Naps mittee 
653-5. Theory developed which gives distribution of density 
with altitude for planetary exosphere in absence of local 
thermodynamic equilibrium; values are considerably lower 
than those conventionally calculated on basis of hydrostatic 
equation; results apply to case where field of force is grav- 
itational; hence in case of earth, they give density variation 
of only neutral component of exosphere. 


Distributions of Extreme Winds in United States, H.C.S. 
THOM. ASCE—Proc v 86 (J Structural Div) n ST4 Apr 
1960 Paper n 2433 p 11-24. Annual extreme wind speed data 
for airports in United States were corrected for anemometer 
type and reduced to standard 30 ft elevation; Fisher-Tippett 
Type If distribution was fitted, giving 0.50, 0.02, and 0.01 
quantities ; confidence intervals of 0.90 for quantile isolines 


and nomogram for conversion of quantiles to desired elevations 
are developed. 
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Dynamic Stability in Stratosphere, F.W.MURRAY. J Geo- 
physical Research vy 65 n 10 Oct 1960 p 3273-3305. General 
circulation of stratosphere with particular emphasis on polar 
vortex; analytic model, consisting of tropospheric layer with- 
out shear and stratospheric layer with constant shear, appears 
to be stable regardless of shear or wavelength; finite difference 
model, however, does indicate instability of higher modes 
provided that stratospheric shear is very strong. 


Earth’s Electric Field During Eclipse of Sun, G.D.FREIER. 
J Geophysical Research v 65 n 10 Oct 1960 p 3179-81. Earth’s 
electric field was measured during total eclipse of sun on Oct 
2 1959, and was found to show no change during this period. 


Effect of Meteorological Variables Upon Vertical and 
Temporal Distributions of Atmospheric Radon, H.MOSES, A.F. 
STEHNEY, H.F.LUCAS, Jr. J Geophysical Research v 65 n 
4 Apr 1960 p 1223-38. Under very stable nighttime conditions 
with light winds radon concentrations remained very low, 
about same as during daytime: shortly after sunrise concentra- 
tions rose sharply; at height of about 5.72 m radon concentra- 
tions on clear nights were larger by factor of 20 than con- 
centrations on clear days. 


Effects of Inhomogeneity and Record Length on Estimates 
of Correlation and Variability of Precipitation Data, J.E. 
McDONALD, C.R.GREEN. J Geophysical Research v 65 n 8 
Aug 1960 p 2375-81. 20% increase imposed on latter half of 
each test station’s record would constitute comparatively 
large degree of synthetic inhomogeneity for test purposes: at 
least 30 yr samples are desirable in correlation and variability 
studies; record lengths of 40 yr are found to be as good as 
50 yr series in specifying coefficient of correlation and co- 
efficient of variation. 


Electrical Theory of Tornadoes, B. VONNEGUT. J Geophy- 
sical Research v 65 n 1 Jan 1960 p 203-12. It is suggested that 
there is sufficient electrical energy in intense thunderstorm 
to power tornado and that electrification could cause extra- 
ordinarily intense winds by electrically heating air or by 
accelerating charged air in electric field. 


Empirical Appraisal of Gumbel Extreme-Value Procedure, 
D.M.HERSHFIELD, M.A.KOHLER. J Geophysical Research v 
65 n 6 June 1960 p 1737-46. Predictive value of widely used 
Fisher-Tippett type I distribution, when fitted to rainfall data 
by Gumbel method, is appraised; thousands of station years of 
rainfall data have been analyzed in several ways in evaluating 
Gumbel procedure; results provide evidence of acceptability of 
Gumbel procedure for predicting probability of occurrence 
of extreme values of rainfall. 

Enige meteorologische problemen met betrekking tot het 
verkeer met turbinevliegtuigen, F.H.SCHMIDT. Ingenieur v 
72 n 35 Aug 26 1960 p L60-4. Some meteorological problems 
affecting operation of turbine powered aircraft; problems dis- 
cussed include difference in air temperature above runway and 
in normally placed meteorological screen, clear air turbulence, 
and dissipation of fog. 

Environmental Photometry in Antarctic, J.M.HOOD, Jr. J 
Geophysical Research v 65 n 5 May 1960 p 1527-34. Luminance 
distributions of clear and overcast skies, several measurements 
of air clarity, diffuse/total illuminance ratio, and luminances 
of ice and sea surface details under typical condition of 
weather and lighting; photographic technique for measuring 
meteorological range or air clarity. 

Extension of Definition of Constancy to Noncircular Nor- 
mal Distributions, C.E.ABRAHAM, W.H.BRADFORD. J Geo- 
physical Research v 64 n 10 Oct 1959 p 1621-6. British 
meteorologists have extensively used measure of wind con- 
staney based on assumption of circular normal distribution of 
wind velocities; definition is extended to include noncircular 
ease and results are exhibited in form of graphs and nomo- 
graphs. 

Fall-Day Auroral-Zone Atmospheric Structure Measurements 
From 100 to 188 Km, R.HOROWITZ, H.E.LaGOW, J.F. 
GIULIANI. J Geophysical Research v 64 n 12 Dee 1959 p 
2287-95. Density and pressure of atm from 100 to 188 km 
above Fort Churchill, Manitoba, Canada, were determined 
from IGY NN 3.15 Aerobee-Hi rocket flight on Oct 31 1958, at 
2:00 PM, CST; two magnetic cold-cathode ionization gages 
were used to measure pressure and pressure changes on side 
of rolling rocket. 

Fizicheskie osnovy prognoza vetrovykh voln v okeane, V.V. 
SHULEIKIN. Akademiya Nauk SSSR, Izvestiya, Seriya. Geo- 
fizicheskaya v 22 n 5 May 1959 p 710-24. Physical basis for 
forecast of wind waves in ocean; relation is established 
between dimensionless time and dimensionless height of 
waves; constant scalar coefficients are substituted for variables 
during calculation of waves; causes of transformation of 
two-dimensional wave oscillation to three-dimensional. 


Four-Year Summary of Whistler Activity at Washington, 
DC, H.E.DINGER. J Geophysical Reserch v 65 n 2 Feb 1960 
p 571-5. Of 1461 days considered in this analysis, 94% had 
activity of some form; equivalent of approximately 500 1800-ft 
reels of magnetic recording tape was analyzed ; last 2 ae 
of period covered was part of IGY-IGC Ionospheric Physics 
Program. 
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Generator Technology for Cloud Seeding, D.M.FUQUAY. 
ASCE—Proe v 86 (J Irrigation & Drainage Div) n IR1 Mar 
1960 pt 1 Paper n 2398 p 79-91. Experiences in development 
and calibration of solution burning- and string-type silver- 
iodide generators for use on Project Skyfire lightning-suppres- 
sion studies. 

Geomagnetic Storm Theory, J.H.PIDDINGTON. J Geo- 
physical Research v 65 n 1 Jan 1960 p 93-106. Discussion of 
two-gas theory of transmission of geomagnetic disturbances 
through atmosphere (to several earth radii) is extended; 
central problem concerning main phase of geomagnetic storm 
is mechanism of penetration of solar ions into geomagnetic 
field; model of main phase of geomagnetic storm is given; 
all observed geomagnetic disturbances have their sources 
initially in current systems in lower ionosphere; any ring 


current outside geomagnetic field could cause increase in 
horizontal component. 
Gidroksil’noe izluchenie verkhnei atmosfery, N.I.FEDO- 


ROVA. Akademiya Nauk SSSR, Izvestiya, Seriya Geofiziches- 
kaya v 22 n 6 June 1959 p 836-46. Hydroxyl investigation of 
upper atmosphere; data from measurement of relative and 
absolute intensity of hydroxyl layers in nearest infrared 
region from 8200 to 11,200 A in night sky spectra, obtained 
in southern latitudes; there are considerable differences com- 
pared with intensity caleulated by Roach. 


Horizontal Diffusion in Atmosphere as Determined by 
Geostrophie Trajectories, C.S.DURST, A.F.CROSSLEY, N.E. 
DAVIS. J Fluid Mechanies v 6 pt 3 Oct 1959 p 401-22. If 
series of air trajectories is drawn from fixed point at certain 
height above earth’s surface, end-points of superimposed 
trajectories, after each is followed for time t, will have 
standard vector deviation S; paper discusses form of S; 
expression is obtained by relating S empirically to magnitude 
of mean vector position [x] of ends of trajectories; another 
expression for S connects it with variability of wind during 
period of initiation of trajectories. 


Hydromagnetic Theory of Geomagnetic Storms, A.J. 
DESSLER. J Geophysical Research v 64 n 12 Dec 1959 p 2239- 
52. Magnetic storm is caused by sudden increase in intensity 
of solar wind; stresses are then set up in geomagnetic field 
by solar plasma impinging upon geomagnetic field and be- 
coming trapped in it; correct recovery time for magnetic 
storm is predicted from measured cross section of ion-atom 
charge-exchange process and hydrogen density values around 
earth deduced from scattering of solar Lyman-a radiation. 


Investigations of Fog Whiteout. US Snow, Ice & Perma- 
frost Research Establishment—Research Report n 52 July 
1959 19 p. Fog whiteout was studied at Site 2 on Greenland 
Ice Cap in summers of 1956 and 1957; methods of measure- 
ment, and data reduction techniques used; attempts to dis- 
sipate whiteout by AgI seeding; measurements of fog particle 
size distribution, Jliquid-water content, relative humidity, 
visibility, and atmospheric nuclei; data are tabulated. 

Jet Stream Over Russia, K.P.POGOSYAN. Shell Aviation 
News n 2 67 Sept 1960 p 8-11. Translation of article by K.P. 
POGOSYAN. Central Institute of Forecasting, Moscow, on 
characteristics of jet streams over European territories of 
Soviet Union; meteorological data given in tabular form. 

Large Secale Irregularities in High Altitude Winds, J.S. 
GREENHOW, E.L.NEUFELD. Phys Soc—Proce v 75 n 482 
Feb 1960 p 228-34. Measurements of wind at heights of 80 
to 100 km using radio echoes from meteor trails; discussion 
of wind irregularities with horizontal scale greater than 100 
km and vertical depth of only few km. 

Measurements of Turbulence in Upper Atmosphere, J.S. 
GREENHOW, E.L.NEUFELD. Phys Soc—Proc v 74 n 475 pt 
1 July 1 1959 p 1-10. Structure of turbulence in 80-100 km 
region above earth investigated by simultaneous measure- 
ment of wind velocities at two points along meteor trail; 
fall off in correlation between wind velocities at two points, 
as separation is increased, used to obtain measure of eddy 
size; turbulence found to be distinctly anisotropic, vertical 
scale of large eddies being 7 km while horizontal extent is 
of order of 150 km. 

Method for Estimating Conditional Probabilities, I.A.LUND. 
J Geophysical Research v 65 n 6 June 1960 p 1723-9. Method 
is derived for estimating conditional probabilities in which 
relative frequencies from simple two-way contingency tables 
only are required; method was tested on problem of estimat- 
ing probability of four categories of temperature changes ; 
probability estimates were compared with observed relative 
frequencies of predictand. 

Metodika izmereniya raspredeleniya po velichine chastits 
snegopadoy, I.V.LITVINOV. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 7 July 1959 p 1011-17. Method 
of measuring distribution of snowflakes according to size; 
principle of action of apparatus for measuring distribution 
of snowflakes. 


Model Precipitation Distributions, E.KESSLER, Il, D. 
ATLAS. Aero/Space Eng v 18 n 12 Dee 1959 p 36-40. Refer- 
ence made to paper indexed in Engineering Index 1957 p 100 
presenting vertical distributions of precipitation water content 
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for widespread precipitation; present paper gives revised dis- 
tributions based on theory of relationships between air 
motions and precipitation; revised curves differ from previous 
ones by maximum factor of about two; computed vertical 
distributions of cloud water accompanying various rainfall 
intensities and new data on reflectivity and water content in 
thunderstorms. 

Modes of Release of Available Potential Energy in Atmos- 
phere, B.SSALTZMAN, A.FLEISHER. J Geophysical Research 
v 65 n 4 Apr 1960 p 1215-22. Space spectra of fields of verti- 
cal motion and temperature in free atmosphere obtained for 
Feb 1959, and estimated conversions between available 
potential energy and kinetic energy as function of wave 
number. 


New Method of Computing Deacon Wind Profile Parameters, 
F.L.MARTIN. J Geophysical Research v 65 n 2 Feb 1960 
p 623-8. Explicit formula for local Deacon profile parameter 
B is derived which involves surface roughness, local Richard- 
son number, and adiabatic friction velocity, as well as wind 
shear and elevation. 


Nightly Variation of Auroras at Subauroral Station, J.W. 
CHAMBERLAIN, H.M.THORSON. J Geophysical Research v 
65 n 1 Jan 1960 p 133-6. Patrol photographs of sky have been 
studied for indication of nightly variation in occurrence of 
auroras at Yerkes Observatory; there appears to be maximum 
probability in neighborhood of local magnetic midnight, as at 
stations closer to auroral zone; some implications to auroral 
theory. 


Nonlinear Oscillations of Particle in Long Wave in Rotat- 
ing Fluid, S.K.KAO. J Geophysical Research v 65 n 1 Jan 
1960 p 279-86. Effects of long wave of finite amplitude on 
oscillation of particle in rotating fluid are examined by solving 
Lagrangian equations of motion; it is shown that motion of 
particle is nonoscillatory or oscillatory, depending respec- 
tively on whether forcing frequency is equal to multiples of 
natural frequency or not; comparison of frequencies pre- 
dicted by zeroth-order and first-order solutions and _ those 
calculated from trajectories of 300-mb constant pressure 
balloons is made. 


Note on Recent Climatic Fluctuation in United States, H.E. 
LANDSBERG. J Geophysical Research v 65 n 5 May 1960 
p 1519-25. Monthly, seasonal, and annual temperature means 
and annual precipitation totals are compared for two 25 yr 
periods 1906-1930 and 1931-1955; temperatures in most places 
show significant rises; annual rises of 1.5 F are noted over 
Great Lakes region and in mountain states; precipitation 
changes are probably not significant, but tendency toward 
lower totals is noted over mountain states, parts of Great 
Plains, and in sector west of Appalachians. 


Note on Surface Wind Stress over Water at Low and High 
Wind Speeds, B.W.WILSON. J Geophysical Research v 65 n 
10 Oct 1960 p 3377-82. Some of wide disparities that have 
existed up to now between field and laboratory results have 
been resolved by quite simple expedient of adapting labora- 
tory data for wind speeds at 10-cem height usually to proto- 
type conditions of wind speeds at 10 m height through use 
of Karman-Prandtl equation for vertical velocity distribu- 
tion. 


O dopplerovskikh konturakh i krivykh raspredeleniya yar- 
kosti dlya vodoroda v_ polyarnykh siyaniyakh, B.A.BAGAR- 
YATSKII. Akademiya Nauk SSSR, Izvestiya, Seriya Geofizi- 
cheskaya v 22 n 6 June 1959 p 858-64. Doppler contours and 
curves of brightness distribution for hydrogen in auroras; 
formulas; integrals for brightness curves and zenith contours 
e rrespond to those obtained earlier with correction for mean- 
ing of angular proton dispersion function; new formula pro- 
posed for horizontal Doppler contour. 


O reshenii uravneniya dlya prognoza polya atmosfernogo 
davleniya, S.V.NEMCHINOV. Akademiya Nauk SSSR, Izves- 
tiya, Seriya Geofizicheskaya v 22 n 12 Dee 1959 p 1821-30. 
Solution of equation for forecast of field of atmospheric 
pressure; method permits use of general assumptions relative 
to stratification of atmosphere, takes into account pseudo 
adiabatic processes in real atmosphere. 


Ob elektricheskikh zaryadakh oblachnykh kapel, A.P. 
SERGIEVA. Akademiya Nauk SSSR, Izvestiya, Seriya Geo- 
fizicheskaya v 22 n 7 July 1959 p 1018-25, table. Electric 
charges of cloud droplets; results of research on charge 
distribution in natural clouds, depending on period of time 
during which they exist; droplet charges influence ecoagula- 
tion; charging of cloud droplet is associated mainly with 
concentration of ions in air during period preceding forma- 
tion of cloud. 


Ob opredelenii turbulentnogo potoka tepla, A.V.PEREPEL- 
KINA. Akademiya Nauk SSSR, Izvestiya, Seriya Geofiziches- 
kaya v 22 n 7 July 1959 p 1026-35. Determination of turbulent 
heat flux; research data obtained by means of apparatus made 
by Institute of Atmospheric Physics of Academy of Science of 
Soviet Union for direct measurement, by pulsation method, 
of turbulent heat flux. 
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Ob uchete dinamicheskogo vliyaniya gornykh massivov v 
nelineinoi zadache dolgosrochnogo prognoza meteorologiches- 
kikh elementov, Yu.T.CHZHU (CHZHU YUN-TI), Akademiya 
Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 12 Dec 
1959 p 1807-20. Dynamic impact of mountain massifs in 
nonlinear problem of long term meteorological forecast ; in- 
fluence of relief on evolution of large scale processes in 
baroclynic atmosphere. 

On Annual Variation of Magnetic Disturbance, D.H.Mc- 
INTOSH. Roy Soe Lond—Philosophical Trans v 251 n 1001 
Sept 15 1959 p 525-52. Statistical features over range of 
disturbance intensity and latitude were investigated by K 
index and related ‘planetary’ indices; two significant com- 
ponents were identified and found in all parts of earth ; 
annual component with summer maximum and winter mini- 
mum which has amplitude increasing markedly with latitude, 
and semi-annual component with equinoxial maxima which 
changes little with latitude; it is concluded that annual 
component is caused by atmospheric dynamo effect. 


On Estimating Evaporation with Fluctuating Bowen Ratio, 
E.K.WEBB. J Geophysical Research v 65 n 10 Oct 1960 
p 3415-17. Correction for effect of fluctuating Bowen ratio 
on heat budget estimates of evaporation is derived; in in- 
vestigation during late summer and autumn at Lake Eucum- 
bene (southeast Australia), correction amounted to about 5%. 


Opyt izucheniya rasprostraneniya chastits snegopada po 
velichine, I.B.LITVINOV. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 10 Oct 1959 p 1473-80. Study 
of distribution of snowflakes according to size; dependence 
between intensity of snowfall, its water content and other 
parameters. 

Physies of Artificial Electron Clouds, F.F.MARMO, L.M. 
ASCHENBRAND, J.PRESSMAN. ARS—J v 30 n 6 June 1960 
p 523-30. Results and analysis of rocket experiments in four 
phases: daytime Aerobee rocket release of potassium at 121 
km to establish feasibility of solar photo-ionization genera- 
tion of clouds; Nike-Cajun nighttime release of cesium at 
101 km to establish role of thermochemical generation; cor- 
relation of optical and radio-radar data as obtained from 
visible, photographic electron cloud; releases of cesium at 91, 
82 and 69 km, to determine altitude below which clouds can- 
not be generated. 


Physics of Precipitation. Am Geophysical Union—Mono- 
graph n 5. Nat Research Council—Publ n 746 1960 485 p. 
$9.50. Proceedings of Cloud Physics Conference, Woods Hole, 
Mass June 8-5 1959; 48 papers by 57 authors on morphology 
of precipitation clouds and cloud systems, morphology of 
precipitation and precipitation particles, fundamental pre- 
cipitation processes, hail formation, and artificial precipita- 
tion control. 

Polarization of Light from Noctilucent Clouds, G.WITT. J 
Geophysical Research v 65 n 3 Mar 1960 p 925-383. Light is 
assumed to be singly scattered sunlight, and Mie theory of 
scattering by spherical particles is applied in order to derive 
particle radius from observed polarization; if clouds are 
regarded as monodisperse aerosol, radius of particles ranges 
from 1.0x10-°cm to 1.8x10-em, depending on refractive index 
assumed; for polydisperse particle distribution most particles 
in cloud have radii of 2.4x10-5em or less. 


Potential Evapotranspiration Estimates by Approximate 
Energy Balance Method of Penman, C.B.TANNER. J Geo- 
physical Research v 65 n 10 Oct 1960 p 3391-1413. In order to 
obtain suitable daily estimates of evapotranspiration with 
Penman method, wind function that accounts for surface 
roughness and direct measurements of radiation energy were 
found necessary; stomatal and daylength factors proposed by 
Penman and Schofield appeared to have little basis for general 
application. 

Precipitation Physies Research in Eastern Canada, A.D. 
WOOD. Can Aeronautical J v 6 n 3 Mar 1960 p 95-7. Outline 
of weather research program by direct observation of cloud 
characteristics and measurements of rainfall over test areas, 
carried out by Nat Aeronautical Establishment; use of B25 
Mitchell aircraft equipped for experiments; weather systems 
of interest are storms consisting either of frontal systems or 
troughs; airborne operation determines effect on precipita- 
tion of seeding such storms from air with silver iodide; 
maintenance of precise seeding patterns. 


Present Status and Promise of Weather Modification, E.G. 
DROESSLER. Am Geophysical Union—-Trans v 41 n 1 Mar 
1960 p 26-84. Techniques, purposes and developments in 
weather modification studies; field experiments on formation 
of clouds, cloud-seeding and basic research; National Sci- 
ence Foundation research program on weather modification. 

Production and Assimilation of Meteorological Observa- 
tions, E.J.SUMNER. Soe Instrument Technology—Trans v 12 
n 2 June 1960 p 51-60. Modern techniques employed in fore- 
casting and climatology ; communication networks ; principles 
of recording and coding; schedule of plotting synoptic charts ; 
steps taken to introduce measure of automation into data 
processing ; use of computer in research problems; suggestions 
for future. 
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Radiatsionnoe vykholazhivanie  sloistykh oblakovy, E.M 
FEIGEL’SON. Akademiya Nauk SSSR, Izvestiya, Seriya Geo- 
fizicheskaya v 22 n 6 June 1959 p 847-57. Radiation cooling 
of layered clouds; investigation of cooling of upper part of 
layered cloud and adjacent overlaying atmosphere during 
night hours; temperature changes in cloud due to water 
phase changes are taken into account; temperature inversion 
in marginal layer between cloud and atmosphere above it is 
obtained ; study of inversion in time. 


Radio Star Scintillations and Ionospherie Disturbances, T.R. 
HARTZ. Can J Physics v 37 n 10 Oct 1959 p 1137-52. Gen- 
eration mechanism for ionization irregularities in upper 
atmosphere which are responsible for radio star scintillations 
is considered; belief that scintillations are related to spread 
F phenomenon observed on ionosonde recordings is found to 
be inadequate; examination of Ottawa recordings shows that 
there is definite association, both in time of occurrence and 
geographical location; it is shown that two mechanisms are 
responsible for fluctuations: precipitation of solar corpuscles 
and mechanism linked with spread-F phenomenon. 19 refs. 


Radioactive Tracers in Hydrometeorology, L.MACHTA. ASCE 
—Proe v 86 (J Hydraulics Div) n HY4 Apr 1960 pt 1 Paper 
n 2451 p 49-60. Atmospheric motion is studied with aid of 
radioactive tracers; they can be used to track path of masses 
of water in atmosphere; most promising tracer seems to be 
tritium but large number of sources of tritium complicates 
its application to hydrological problems. 


Radioisotopes P®, Be7, and S® in Atmosphere, D.LAL, 
R.ZUTSHI, P.K.ZUTSHI. J Geophysical Research v 65 n 2 
Feb 1960 p 669-74. Rates of P-32 and Be-7 annual deposition 
are found to agree within expected meteorological fluctua- 
tions with those measured in preceding 2 yr at Bombay and 
other stations in India; nuclear weapons have not resulted in 
any appreciable contributions to observed activities; how- 
ever, S-35 was contributed in appreciable quantities; during 
1958 concentrations were very large. 


Radon Flux at Earth-Air-Interface, M.H.WILKENING, J.E. 
HAND. J Geophysical Research v 65 n 10 Oct 1960 p 3367-70. 
Radon condenser utilizing trap cooled by liquid oxygen has 
been used to measure radon content of atmosphere and of 
soil gases escaping through surface of earth; radon content 
of air showed diurnal fluctuation whereas radon flux at earth- 
air interface appeared to be relatively constant over diurnal 
period; diffusion theory is used to derive expression for 
radon flux. 


Rocket-Grenade Measurements of Temperatures and Winds 
in Mesosphere Over Churchill, Canada, W.G.STROUD, W. 
NORDBERG, W.R.BANDEEN, F.L.BARTMAN, P.TITUS. J 
Geophysical Research v 65 n 8 Aug 1960 p 2307-23. Results 
show clearly seasonal variation, with average summer tem- 
peratures of 275 K at mesopeak (about 50 km) and 170 K 
at mesopause (about 80 km); corresponding average winter 
temperatures are 260 K and 230 K; in summer, prevailing 
winds above 25 km were from east, usually less than 50 
m/sec; in winter these winds were from west, usually between 
50 and 100 m/sec. 


Seeding of West Coast Storms, R.D.ELLIOTT. ASCE— 
Proce v 86 (J Irrigation & Drainage Div) n IR1 Mar 1960 
pt 1 Paper n 2396 p 35-54. Description of manually operated 
and radio-remote-controlled silver-iodide smoke generators ; 
smoke dispersal was determined from analysis of seeded storm 
precipitation patterns as related to air mass, wind, and 
thermal structure supplemented by weather radar observa- 
tions; economic effects of cloud seeding. 


Serendipity and Development of Experimental Meteorology, 
V.J.SCHAEFER. ASCE—Proc v 86 (J Irrigation & Drainage 
Div) n IR1 Mar 1960 pt 1 Paper n 2393 p 1-16. Development 
of cloud physics and discovery of cloud-seeding are reviewed ; 
oil smoke generators; triggering effect of dry ice in changing 
phase of supercooled cloud; understanding of mountain 
meteorology improves forecasting of weather phenomena. 


Simultaneity of Sudden Commencements of Magnetic 
Storms, V.L.WILLIAMS. J Geophysical Research v 65 n 1 
Jan 1960 p 84-92. Rapid run magnetograms were used to 
study sudden commencements that occurred during period 
Oct 1957 to Sept 1958; analysis of magnetograms indicates 
that sudden commencement always occurred first in high or 
middle latitudes; little America, Antarctica, registered sud- 
den commencement first or second 85% of time, and ap- 
parent propagation velocities around magnetic equator had 
average values between 1145 and 2835 km/sec. 


Southern-Hemisphere Observations of Sodium Emission 
Throughout Twilight, B.J.O’BRIEN. J Geophysical Research 
v 65 n 1 Jan 1960 p 137-40. Report of preliminary measure- 
ments in Melbourne and Antarctica of twilight and nightglow 
sodium emissions; photometer with filter of 5 A bandwidth 
was used; continuous measurements of intensity were begun 
when earth’s shadow was about 20 km above earth; height of 
sodium layer causing twilight emission was about 90 km in 
both Melbourne and Antarctica, 


Spectra of Atmospheric Scalars, E.E.GOSSARD. J Geo- 
iy ieal Research v 65 n 10 Oct 1960 p 3339-51. Wide band 
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spectrum of atmospheric pressure extending from _ periods 
of 1 week to 0.2 sec; convective activity and internal 
gravity waves can greatly modify normal spectral distribu- 
tion at midfrequencies; spectra of passive scalars aloft show 
systematic departure from power law distribution to be ex- 
pected for fully developed inertial subrange. 


Spectrum of X-Band Radiation Backscattered from Sea 
Surface, B.L.HICKS, N.KNABLE, J.J.KOVALY, G-.S. 
NEWELL, J.P.RUINA, C.W.SHERWIN. J Geophysical Re- 
search v 65 n 3 Mar 1960 p 825-37. Upwind edge of clutter 
spectrum is smooth for all wind speeds observed, but down- 
wind edge, for sea state 3 or above, is broadened in irregular 
fashion as function of range; irregular broadening implies 
considerable variability, from patch to patch, in downwind 
side of probability distribution of velocity of scatterers on 
sea surface. 


Stationary Flow in Planetary Boundary Layer with In- 
version Layer and Sea Breeze, S.K.KAO. J Geophysical Re- 
search v 65 n 6 June 1960 p 1731-5. Intense temperature in- 
version virtually acts as boundary surface which separates 
planetary boundary layer into two layers; in lower layer 
flow is primarily thermally driven whereas in upper layer 
flow is similar to that in boundary layer of homogeneous 
fluid; simple model is constructed to bring out effects of 
temperature inversion and sea breeze on stationary flow in 
planetary boundary layer. 


Stratospheric Mixing from Radioactive Fallout, W.F. 
LIBBY, C.E.PALMER. J Geophysical Research v 65 n 10 
Oct 1960 p 3307-17. Meridional circulation model of Goldie 
explains quite well most of present observations on radioactive 
fallout; residence times of material injected near equator 
and pole, respectively, permit quantitative estimate of inten- 
sity and depth of circulation; meridional velocity deduced 
for equatorially directed low stratospheric current is 1 to 
3 mi/hr, whereas that for poleward high stratospheric 
current is one-tenth as large. 


Structure of Two-Point Wind Correlations in Atmosphere, 
C.E.BUELL. J Geophysical Research v 65 n 10 Oct 1960 p 
3353-66. Form of two-point wind correlation tensor on 
isobaric surface is derived from two-point height correla- 
tion function; structural form expected is found to agree 
well with form observed; relation of two-point wind cor- 
relation tensor to vector correlation coefficient and to longi- 
tudinal and transverse wind correlation; longitudinal and 
transverse wind correlations have as simple structure as 
vector wind correlation. 


Symposium on Sferics and Thunderstorm Electricity. J Geo- 
physical Research v 65 n 7 July 1960 p 1865-1965. Following 
group of papers are included: Introduction, C.P.MOOK, 
1865-6; Atmospherics from Lightning Flashes with Multiple 
Strokes, E.T.PIERCE, 1867-71; Contribution to Electrostatic 
Theory of Lightning Discharge, H.W.KASEMIR, 1873-8; 
Hyperbolic Direction Finding with Sferics of Transatlantic 
Origin, E.A.LEWIS, R.D-HARVEY, J.E.RASMUSSEN, 1879- 
1905; Observations of Electrification and Lightning in Warm 
Clouds, C.B.MOORE, B.VONNEGUT, B.A.STEIN, H.J.SUR- 
VILLAS, 1907-10; Some Measurements of Atmospheric Noise 
Levels at Low and Very Low Frequencies in Canada, C.A. 
McKERROW, 1911-26; Electric-Field Changes and Design of 
Lightning-Flash Counters, M.BROOK, N.KITAGAWA, 1927- 
31; VLF Attenuation for East-West and West-East Daytime 
Propagation Using Atmospherics, W.L.TAYLOR, 1933-8; On 
Theory of Slow-Tail Portion of Atmospheric Waveforms, J.R. 
WAIT, 1939-46; Ball Lightning as Physical Phenomenon, 
E.L.HILL, 1947-52; Some Electrostatic Cloud-Droplet Col- 
lision Efficiencies, J.D.SARTOR, 1953-7; Airplane Instru- 
ment for Measurement and Vectorial Presentation of Electri- 
cal Potential Gradient, B.\VONNEGUT, D.A.McCAIG, 1959- 
63; Role of Continuous Discharges in Cloud-to-Ground Light- 
ning, N.KITAGAWA, M.BROOK, E.J.WORKMAN, 1965. 


Tangentsial’noe napryazhenie vetra nad vzvolnoyannoi 
morskoi poverkhnost’yu, O.P.VINOGRADOVA. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 23 n 11 Nov 
1959 p 1646-55. Tangential wind pressure on surface of roll- 
ing sea; measurements obtained by statistical treatment of 
recorded wind velocity pulsations of gradient measurements ; 
curve obtained for relation between tangential wind pressure 
and average wind velocity; friction coefficient increases with 
increase in temperature instability of atmosphere. 


Temperature Correction in Rocket-Grenade Experiment Due 
to Finite-Amplitude-Propagation Effect, W.R.BANDEEN, J. 
OTTERMAN. J Geophysical Research v 65 n 3 Mar 1960 p 
851-5. Application of corrections to upper air temperature 
values derived from velocity of sound experiments; although 
small, these corrections are not negligible, being of same 
order of magnitude as probable error in temperature determi- 


nation from all other causes; method is applied to one 
temperature profile derived in past rocket-grenade experi- 
ment. 


Temperature Fluctuations in Atmospheric Boundary Layer, 
C.H.B.PRIESTLEY. J Fluid Mechanics v 7 pt 3 Mar 1960 
p 875-84. Systematic analysis of published measurements of 
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magnitude of fluctuations; these cover wide range of height, 
wind speed, and thermal stratification; definitive interpreta- 
tion is limited by responsiveness of recording systems ; 
nevertheless well defined regression relations are obtained. 


Teplovoi rezhim snezhnogo pokrova v Antarktide, I.D. 
KOPANEV. Akademiya Nauk SSSR, Izvestiya, Seriya Geo- 
fizicheskaya v 22 n 12 Dec 1959 p 1831-8. Thermal regime of 
snow cover in Antarctica; peculiarities of radiational and 
thermal properties of snow cover. 

Theory of Auroral Structures, E.R.LHARRISON. Nature 
(Lond) v 187 n 4735 July 30 1960 p 383-6. Discussion of 
physics of varied structures of visual aurorae limited to 
consideration of properties, such as_ stability, peculiar to 
beams guided by geomagnetic field prior to their entry into 
denser regions of atmosphere; stable beams are possible if 
they are of thin cross section; during auroral display, beam 
density increases and are beams become unstable; transverse 
density variations in are beams can lead to formation of 
ray beams, which are more stable. 19 refs. 


Thunder-Storm as Chemical Phenomenon, R.von KONOW. 
Franklin Inst—J v 269 n 6 June 1960 p 489-44. It is probable 
that hydrogen bonds are essential forces responsible for 
accumulation of electricity, which occurs only in frozen 
state or in snow in upper atmosphere; discharge occurs 
when hydrogen bridges are weakened through surface melt- 
ing of electric snowflakes; chemical viewpoints presented 
conform with experimental results. 


Upper-Air Density and Temperature: Some Variations and 
Abrupt Warming in Mesosphere, L.M.JONES, J.W.PETER- 
SON, E.J.SCHAEFER, H.F.SCHULTE. J Geophysical Re- 
search v 64 n 12 Dee 1959 p 2331-40 Measurements of upper- 
air densities and temperatures from 12 flights of rocket-borne 
falling sphere; they show little seasonal variation at 32 and 
38 N, but large variations in few winter days at 59 N; low 
arctic density at 60 km results in linear latitude density of 
about 2% per degree of latitude; average air temperatures 
above Fort Churchill from Jan to Mar are warmer at 75 km 
and cooler from 50 to 30 km than at 82 to 38 N. 


USASRDL Upper-Air Research with Rockets, H.J.aufm 
KAMPE, J.R.WALSH. IRE—Trans on Military Electronics v 
MIL-4 n 2-3 Apr-July 1960 p 216-22. Evolution of velocity- 
of-sound rocket experiment to measure temperatures, wind, 
speed and direction, and densities at elevations 30 to 80 km; 
miniaturization of equipment and changes in techniques re- 
sulted in all weather capability which enables meteorological 
agencies to formulate plans to carry out synoptic meteorologi- 
cal investigations. 


Use of Transosonde Data as Aid to Analysis and Forecast- 
ing During Winter of 1958-1959, J.K.ANGELL. J Geophysical 
Research v 64 n 11 Nov 1959 p 1845-58. During winter of 
1958-1959, transosonde positions and transosonde-derived winds 
were plotted routinely on 250-mb chart by National Weather 
Analysis Center (NWAC) at Suitland, Md; statistical assess- 
ment is presented of quantity and quality of transosonde 
data so plotted; usefulness of transosonde data in specific 
instances is pointed out. 


Vernal Breakdown of Stratospheric Cyclone over South 
Pole, C.E.PALMER, R.C.TAYLOR. J Geophysical Research 
v 65 n 10 Oct 1960 p 8319-29. Data on synoptic properties in 
Antarctica were well distributed in longitude in spring 1957, 
and it was possible to construct model of baroclinic wave 
responsible for breakdown; model appears to fit what is 
known about north polar breakdown; breakdown of 1957 
accompanied amplification of single wave disturbance, almost 
stationary in longitude during its growth. 


Vertical Air Flow Over North America, A.COURT. J 
Geophysical Research v 65 n 3 Mar 1960 p 947-57. Vertical 
air movement at 600 mb, computed daily, and averaged by 
months, is about 0.4 em/see over much of North America; 
standard deviation is roughly same magnitude; averages 
computed separately for 00 UT and 12 UT observations 
show good agreement in various months, and change slowly 
oe month to month during 6 mo, Dee 1958 through May 
1959. 


Vertical Cross Section Through ‘Polar-Night’ Jet Stream, 
T.N.KRISHNAMURTI. J Geophysical Research v 64 n 11 
Nov 1959 p 1835-44. Because of great altitude of core of 
‘polar-night’ jet stream, only isolated radiosonde observations 
have penetrated core; core was located at height of 26 km 
and had speed of 135 knots; below this altitude atmosphere 
was isothermal in mean; above it, temperatures increased 
upward; cross sections were constructed for.«wind com- 
ponents parallel and normal to jet axis, temperature, poten- 
tial temperature, and absolute and potential vorticity. 


Water Table as Affected by Atmospheric Pressure, A.J. 
PECK. J Geophysical Research v 65 n 8 Aug 1960 p 2383-8. 
Water table height varies with atmospheric pressure; in- 
fluences of hysteresis and _ solubility; maximum rate of 
change of water table height with air pressure occurs when 
water table is at surface of soil. 


METEOROLOGY—Continued 


Wave Resistance to Vertical Motion in Stratified Fluid, 
F.W.G.WARREN. J Fluid Mechanics v 7 pt 2 Feb 1960 p 
209-29. Axisymmetric case considered in which body moves 
steadily and vertically through perfect, incompressible, un- 
bounded fluid (atmosphere) whose density decreases exponen- 
tially upwards; equations of motion linearized, and limit of 
solution as it approaches infinity is evaluated; streamlines 
and distortion of constant density levels for spindle-shaped 
body shown; curves for circular cylinder, sphere, — and 
spindle-shaped body given; criterion given for maximum 
wave resistance for sphere. 

Weather Modification Program for Future, H.T.ORVILLE. 
ASCE—Proe v 86 (J Irrigation & Drainage Div) n IR1 Mar 
1960 pt 1 Paper n 2405 p 189-44. Review of present status of 
weather modification; research program recommended by 
Advisory Committee on Weather Control; future program 
should: improve techniques in cloud-seeding, increase snow 
pack in mountain regions, provide water to Prairie States, 
establish criteria to tell when to seed and when not to seed, 
prevent or reduce hazards of hail and lightning and tornadoes, 
and develop methods for suppression of hurricanes. 


Wind Set-Up and Shear-Stress Coefficient in Chesapeake 
Bay, M.J.POLLAK. J Geophysical Research v 65 n 10 Oct 
1960 p 3383-9. Set-up values were highly correlated with 
north-south (longitudinal) components of mean monthly 
wide-force vector over bay; there was no correlation with 
east-west components of wind force nor with river-runoff 
data; by means of relationship between set-up and wind 
force it was possible to compute wind shear stress coefficient ; 
this has value of 0.0021. 


Instruments. See also Waves, Water—Instruments. 


Accurate Tracking for Radiotheodolites, F.ELLIS. Elec- 
tronic Industries v 19 n 8 Mar 1960 p 118-20. System static 
accuracy of 0.01° and dynamic accuracy of less than 0.03° 
rms is achieved in azimuth and elevation of 10-ft diam an- 
tenna system of weather sonde radiotheodolite; tracking 
accuracy is attained by push-pull arrangement of hysteresis 
clutches; clutches smoothly transfer torque through dual 
gear trains from drive motor to antenna. 


Atmospheric Tracer Techniques Using Aerosols, E.ROBIN- 
SON. ISA—Proec Preprint 11-SIF60 for meeting May 9-12 
1960 10 p. Two techniques for determination of atmospheric 
diffusion and other characteristics of atmosphere by measure- 
ment of purposely generated aerosol tracers; possibilities 
for instrumental development in field of atmospheric tracers. 


Automatic Meteorological Data Collecting System, R. 
THOMAS, M.McLARDIE. IRE—Trans on Military Electronics 
v MIL-4 n 2-3 Apr-July 1960 p 2384-8. System that permits 
automatic sensing and logging of 64 meteorological parameters 
measured on 220 ft tower; design permits simultaneous 
measurements of all parameters at all levels, with response 
of instruments on order of few seconds. 


Automatic Meteorological Data Collecting System, R.M. 
BROWN. J Geophysical Research v 64 n 12 Dee 1959 p 
2369-72. Automatic data collecting system is capable of 
accepting meteorological information in form of either rota- 
tion or voltage; it then conyerts these inputs to digital 
information and records them on paper punch; it is possible 
to scan required information every 0.6 sec. 


Barium Fluoride Film Hygrometer Element, F.E.JONES, 
A.WEXLER. J Geophysical Research v 65 n 7 July 1960 p 
2087-95. Electric hygrometer element which responds rapidly 
to changes in humidity; relative humidity indication of ele- 
ment passes through 90% of total change in indication in 3 
sec at —20 C and in 8 see at —40 C; element consists of thin 
film of barium fluoride deposited over metallic film electrodes 
on glass substrate. 


Direct Recording of Wind Slip, R.L.IVES. Franklin Inst— 
J v 270 n 8 Sept 1960 p 163-74. Methods of recording directly 
relation of two. wind speeds as differences or as ratio; sav- 
ings made possible by direct recording; limitations of equip- 
ment; pertinence to meteorology. 


Lightweight Suntracker for Balloon Application 
SHECHET. Rev Sci Instruments v 31 n 5 May. 1960 a icate 
Entire tracking system of inexpensive instrument, including 
power supplies | for 12-hr flight, weighs 1.76 kg; system has 
demonstrated in laboratory capability of pointing 1.42-k¢ 
load at sun within plus or minus 0.12°; very simple and 
reliable acquisition and tracking technique uses no vacuum 
tubes or transistors. 


Meteorological Use of Pulsed Doppler Radar, J. - 
BERT-JONES. Nature (Lond) v 186 n 4731 Apr de 4o00 
p 271-3. Potentialities for meteorological research shown; 
results on velocity of fall of precipitation particles and their 
size distribution presented. 


Methods for Control of Interfering Curre rigi i 
at Input of Electrostatic Fluxmeter eee Pha ast is ti ge 
Conducting Medium, IL.M.IMYANITOV, Y.M.SHVARTS 
NASA. -Tech Translation F-16 May 1960 10 Db. OF methods 
discussed, one uses synchronous detector at output of measur- 
ing circuit; another requires measuring and screening plates 
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to decrease modulation of flow of charged particles and 
absolute value of current falling on plate surface; third 
method suggests use of negative feedback on noise voltage. 
ene from Iskusstvennyy Sputnik Zemli n 3 1959 p 

Modulation Method of Identifying Weak Pulse Signals, A.G. 
GORELIK, V.V.KOSTAREV. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eks- 
perimenta) n il Jan-Feb 1959 p 80-5. Device for identifying 
weak signals in pulse working at aerological radar stations: 
use of modulation averaging method for decreasing effect of 
instability of supplies, tube characteristic variations, and 
changes in circuit parameter; with averaging time of 2.5 
sec, gain of 17 db in signal-to-noise ratio was obtained as 
compared with conventional station. 


Oxford-Kew Ozone Sonde, A.W.BREWER, J.R.MILFORD. 
Roy Soc—Proe Ser A v 257 n 1287 July 19 1960 p 470-95. 
Ozone sonde capable of measuring and transmitting local 
ozone concentration is described; continuous electrochemical 
detector measures ozone concentration, providing d-e electric 
current of 0 to 5 wA according to amount of ozone in air 
passed through it; output current is telemetered by current- 
controlled variable inductance; element is of low cost, weighs 
about 600 g and requires limited auxiliary equipment for its 
use; results of EKuropean ascents are given. 


Preliminary Radar Performance Data on Passive Rocket- 
Borne Wind Sensors, N.J.BEYERS. IRE—Trans on Military 
Electronics v MIL-4 n 2-3 Apr-July 1960 p 230-3. Rocket 
vehicles being used to expel passive wind sensors in altitude 
range of 100,000 to 300,000 ft; sensors tracked with S-band 
and X-band radars to determine wind direction and velocity; 
both chaff and metallized parachutes serve as wind sensors; 
AGC voltage recording made on X-band and S-band radars 
during tracking periods. 

Sensitive and Simple Integrator, J.P.FUNK. J Sci Instru- 
ments v 37 n 8 Aug 1960 p 276-8. Battery-operated current 
integrator uses as sensing element standard millivoltmeter 
or microammeter, pointer ‘position of which is sampled at 
regular intervais by electromechanical means, required move- 
ments of feeler then being converted into rotation of counter; 
it is particularly suited for integration of quantities such as 
daily totals of net or global radiation. 


Upper Atmospheric Research at Ballistic Research Labora- 
tories, J.C.MESTER. IRE—Trans on Military Electronics v 
MIL-4 n 2-3 Apr-July 1960 p 222-7. Summary of Laboratories’ 
activities; results of electron content measurements in iono- 
sphere employing rocket borne transmitters; studies of water 
vapor content of atmosphere and optical properties of earth’s 
horizon using balloon borne and rocket borne instrumentation 
are in progress. 


Use of Radar Beacon for Telemetering Precipitation Data, 
D.R.SOLTOW, R.D.TARBLE. J Geophysical Research v 64 n 
11 Nov 1959 p 1863-6. Method of using radar beacon for 
collecting and displaying tipping-bucket rain-gage data on 
PPI seope of radar; applications of beacon to other hydrologic 
data collections are indicated. 


Weather Radar Organization and Some Observations in 
India, L.S.MATHUR. Instn Telecommunication Engrs—J v 
6 n 1 Dec 1959 p 12-22. Description of storm detecting radars 
established by India Meteorological Department; typical 
examples of different types of weather radar echoes obtained 
from thunderstorm, monsoon, rain duststorm, etc. 


METEORS. See Astronomy; Ionosphere. 
METERING. See cross references under Meters. 


METERS. See Electric Meters; Flow Meters; Gas Meters; 
Photometers; Torque Meters; Water Meters; Watt Hour 
Meters; Wattmeters. 


‘METHANE 


See also Coal Mines and Mining—Firedamp; Flame Re- 
search; Gas Manufacture—Fuels; Gases—Manufacture; Gases 
—Solubility ; Hydrocarbons—Irradiation ; Hydrocarbons— 
Phase Equilibria; Mine Ventilation ; Natural Gas. 


Infrared Absorption Spectrum of Methane From 2470 to 
3200 em, E.K.PLYLER, E.D.TIDWELL, L.R.BLAINE. US 
Bur Standards—J Research—Physics & Chem v 64A n 3 
May-June 1960 p 201-12. Measurements were made with 
high resolution spectrometer; total of 2460 lines were meas- 
ured in entire region; pressure from 0.01 to 4.5 em of gas 


were used in order to observe both intense and weak lines; 


observed spectrum is shown in five figures. 
Storage. See Heat Insulating Materials. 


METHANOL. See Alcohol; Formaldehyde; Petroleum Prod- 
ucts—Chemicals. 


METHODS ENGINEERING. See Industrial Management; 
Operations Research; Production Planning and Control ; 
Time and Motion Study. 


METROLOGY. See Measurements. 


MICA 
See also Mineralogy—Silicates ; Pegmatite. 


Opyty po opredeleniyu soderzhaniya slyudy-syrtsa po ker- 
novym probam vy pegmatitovykh zhilakh, Ya.N.ZAGIBALOV. 
Razvedka i Okhrana Nedr v 25 n 9 Sept 1959 p 9-14. Experi- 
ments on determining grade of raw mica according to core 
samples taken from pegmatite dikes; method of calculating 
content of mica by weight and by linear measurement. 


Rol elektricheskikh sil v protsesse rasshchepleniya slyudy 
po spainosti, B.V.DERYAGIN, M.S.METSIK. Fizika Tverdogo 
Tela v 1 n 10 Oct 1959 p 1521-8; see also English translation 
in Soviet Physics, Solid State v 1 n 10 Apr 1960 p 1898-9. 
Role of electric forces in process of splitting of mica along 
cleavage planes; experimental study on Mama muscovite and 
Aldan phylogopite crystals. 

Theory of Splitting of Mica Crystals, M.S.METSIK. Soviet 
Physics, Solid State v 1 n 7 Jan 1960 p 991-7. English 
translation of article indexed in Engineering Index 1959 
p 822 from Fizika Tverdogo Tela July 1959. 


Two Notes on Mineral Processing, K.K.MAJUMDAR. Min 
Mag v 103 n 1 July 1960 p 9. Patented processes of wet- 
grinding mica used principally in paint industry; technique 
which produced excellent product from porcelain lined ball- 
mill (batch type) with pebbles; advantages cited are absence 
of contamination during grinding; absence of iron stain, and 
no loss of water by evaporation. 


Glass Bonded. Glass Bonded Mica, J.E.FALOON. Matls in 
Design Eng v 51 n 2 Feb 1960 p 96-9. Properties of four 
typical grades of glass bonded mica; physical and electrical 
properties are most similar to those of electrical porcelain ; 
but because glass mica is formed by compression and transfer 
molding techniques similar to those used for plastics, material 
offers design benefits inherent in these processes. 


Synthetic. Development of Synthetic Mica Ceramic Suitable for 
Use at 750°C, P.S.HESSINGER, T.W.WEBER. Am Cer Soc 
—Bul v 39 n 1 Jan 1960 p 10-13. New process in which mica 
is precipitated during firing as primary crystalline phase in 
lead glass binder resulting in ceramoplastic with low dielec- 
tric loss and thermal coefficient of expansion matching stain- 
less steel; material can be machined by ordinary shop tools 
using methods resembling those for glass bonded mica; sealed 
terminals and headers, fired-on printed circuits and other 
special electronic insulation components have been prepared. 

MICROAMMETERS. See Instruments—Amplifiers. 

MICROFILM 

See also Drafting Practice. 

High-Speed Flip. Aircraft Production v 22 n 6 June 1960 
p 216-17. Benson-Lehner Flip (Film Library Instantaneous 
Presentation), for automatic high speed searching, identifica- 
tion and presentation of information on microfilm, is de- 
signed for use in large engineering films concerned with 
complex technology (such as aircraft or missiles) ; recogni- 
tion by machine of information required is made through 
holes in cards, magnetized areas on magnetic tape and trans- 
parent, or translucent, areas on photographic film. 


MICROMANOMETERS. See Manometers. 
MICROMEROGRAPH. See Petroleum Refineries—Instruments. 
MICROMETERS 


See also Dividing Engines; Gages—Thickness Measuring ; 
Machine Shop Practice. 


Recording Scanning Micrometer, V.R.REGEL’, V.G. 
GOVORKOV. Instruments & Experimental Techniques (Eng- 
lish translation of Pribory i Tekhnika Eksperimenta) n 4 
July-Aug 1959 p 654-7. Small-displacement meter is based 
on photoelectric measurement of luminous flux which passes 
through system of two rasters moving with respect to each 
other; model of scanning micrometer constructed permitted 
measurement of displacements of up to 10 mm with ac- 
curacy of 0.1lu. 


Sereening Micrometer—New Principle for Measuring Small 
Movements, B.E.NOLTINGK. Brit Communications & Elec- 
tronics v 7 n 6 June 1960 p 430-5. Limitations of conven- 
tional resistive, capacitive, inductance, and photoelectric pick- 
ups for measuring small movements are reviewed; new type 
of transducer is described in which coupling between coils 
is varied by screen moving between them; sensitivity of 
device is such that movements of 1 w and less can be readily 
measured. 

Some Interesting Operations on Micrometer Components, 
R.E.GREEN. Machy (Lond) v 96 n 2479 May 18 1960 p 1102-7. 
Methods and equipment employed by Fratelli Borletti, Milan, 
Italy; grinding micrometer screw threads; lapping spindle 
and anvil faces. 


MICROPHONES 
See also Electrets; Sound Measurement; Sound Recording 
and Reproduction; Television Receivers—Remote Control. 
Accurate Coupler Pressure Calibration of Condenser Micro- 
phones at Middle Frequencies, T.F.W.EMBLETON, IL.R.DAGG. 
Acoustical Soe America—J v 32 n 8 Mar 1960 p 320-6. 
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Modified technique using reciprocity theorem to determine 
pressure sensitivities of microphones in terms of volume, of 
cavity, capacitance of fixed condenser, and variable setting 
of accurate potentiometer; tests of three types of micro- 
phones giving temperature and pressure coefficients, effective 
volumes and time drift. 


Analysis and Design of Moving-Coil Microphone, D.L. 
SUBRAHMANYAM, K.D.PAVATE. Instn Telecommunication 
Engrs—J v 6 n 3 Apr 1960 p 107-13. Design of microphone 
is made on basis of equivalent circuit analysis of electro- 
mechano-acoustical system formed by microphone; frequency 
response is within plus or minus 5 db from 80 to 10,000 eps; 
open circuit voltage at 1000 eps, measured at terminals at 
coil, is —96 db with respect to 1 v/dyne/sq ecm of sound 
pressure on diaphragm. 


Bestimmung des Druck-Uebertragungsfaktors von Mikro- 
phonen, H.G.DIESTEL, H.MRASS. Archiv fuer Technisches 
Messen n 291 Apr 1960 p 65-8. Determination of pressure 
transmission factor of microphones; review and analysis of 
methods, including those for measurement of microphone 
voltage; coupling problems. 


Calibration and Rating of Microphones, W.B.SNOW. IRE— 
Trans on Audio vy AU-8 n 1 Jan-Feb 1960 p 5-13. Complete 
calibration of microphone includes measurements of directivity 
and impedance as well as linearity of response; from calibra- 
tions it is possible to ecaleulate ratings which give quick 
and relatively fair comparisons between microphones; cali- 
bration and rating methods. 


Calibration for Carrier Operated Microphones and Other 
Reversible Transducers, M.D.BURKHARD, E.L.R.CORLISS, 
W.KOIDAN, F.BIAGI. Acoustical Soe America—J v 32 n 4 
Apr 1960 p 501-4. Insert technique providing feasibility of 
sound pressure measurements using microphone operated in 
Van Zelst HF carrier circuit; results give almost same ac- 
curacy as with conventional amplifiers; evaluation of acoustic 
admittance of microphone. 


Design and Use of Double Cardioid Stereophonie Micro- 
phone, A.JAMROZ. Audio Eng Soc—J v 8 n 2 Apr 1960 p 
100-4. Design of stereophonic microphone employing dynamic 
unit and ribbon unit to produce sum and difference output 
is described; sum and difference output is matrixed to exact 
left and right channel information. 


Distance microphonique et plan sonore, E.BRINER-AIMO. 
Annales des Télécommunications v 14 n 9-10 Sept-Oct 1959 
p 218-19. Microphone distance and sound perspective estima- 
tion of acoustic quality of microphone location for various 
studio conditions, using charts based on analysis of proximity 
effect for simple gradient microphones on level of reverberant 
sound. 


High-Quality Microphones, M.L.GAYFORD. Instn _ Elec 
Engrs—Proe v 106 pt B (Electronic & Communication Eng) 
n 30 Nov 1959 p 501-13 (discussion) 513-16. Present day 
practice in design and operation of high-grade microphones 
used for broadcasting, sound reinforcement, sound recording, 
acoustical measurements, etc; general requirements, basic 
operating principles and design details for typical micro- 
phones of various types, classified acoustically into omnidirec- 
tional and directional categories. 28 refs. Paper 2798. 


New Microphone Has Unique Directivity, H.S.MAWBY. 
Audio v 44 n 4 Apr 1960 p 26-8, 49-51, 71, 73-4. Theory, 
eonstruction, and applications of microphone that combines 
“Vine” design with pressure-gradient principle to provide high 
degree of directivity in unit of practical size is described. 


New Wireless Microphone for TV _ Broadcasting, P.K. 
ONNIGIAN. IRE Nat Convention Ree v 7 pt 7 (Audio, etc) 
1959 p 173-9. Wireless microphone for TV broadcasting use 
is described that features crystal control of transmitter, FM 
modulation, ferrite antenna, and all transistor construction ; 
it is encapsulated in one piece plastic block, which includes 
battery compartment and antenna; unit has no controls of 
any kind and is adjustment free; range is over 1500 ft in 
outdoor areas. 


Provodimost gruppy otverstii, V.S.NESTEROV. Akustiches- 
kii Zhurnal v 5 n 4 1959 p 440-4. Admittance of aperture 
groups; application of formula by V.A.FOK to admittance 
calculation of acoustic systems, such as filters or micro- 
phones, several apertures of which form particular groups. 


Sprachuebertragung mit dem Ohrmikrophon, J.NAUJOKS. 
Nachrichtentechnische Zeit v 12 n 8 Aug 1959 p 400-2. Speech 
transmission by ear microphone; preliminary results of in- 
telligibility measurements of ear microphone in single chan- 
nel and double channel applications; results are compared 
with pressure gradient microphone and throat microphone, 
concerning their suitability for speech transmission in pres- 
ence of strong background noise. 


Use of Polyester Films in Microphone Designs, A.BAD- 
MAIEFF. Audio v 44 n 6 June 1960 p 28-30, 32, 35, 60. Poly- 
ester film has been found useful in improving microphone 
design by providing wider frequency response together with 
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lessened physical size, built-in ruggedness to withstand rough 
handling and usage, and means of protecting microphone 
units from contamination by foreign matter. 


Use of Pressure Gradient Receivers in Correlator Receiving 
System, M.J.JACOBSON, R.J.TALHAM. Acoustical Soe 
America—J v 31 n 10 Oct 1959 p 1852-62. Method for de- 
termining presence and location of localized acoustic signal 
in noise field; analysis of steerable correlator receiving Sys- 
tem containing two directional receivers of pressure-gradient 
type; comparison with data for omnidirectional receivers. 


Vibration Sensitivity of Condenser Microphones, E.RULE, 
F.J.SUELLENTROP, T.A.PERLS. Acoustical Soe America— 
Jv 32 n 7 July 1960 p 821-8. Relation between vibration and 
pressure response for any given condenser microphone, de- 
pending on mass per unit area of diaphragm; graph for de- 
termination of suitability of microphone for performance in 
vibration environment; designs to protect microphone from 
vibration effects. 


MICROSCOPES 


See also Machine Shop Practice—Measurements; Materials 
Testing—Surface; Measurements; Medical Equipment and 
Supplies—Electronic; Metallography; Metals Testing—Sur- 
face; Microscopic Examination. 


Aussagen und Anwendungsmoeglichkeiten des Erhitzungs- 
mikroskopes, E.GUNGEL, F.CZEDIK-EYSENBERG. Berg- u 
Huettenmaennische Monatshefte v 105 n 7, 9 July 1960 p 165- 
75, Sept p 201-10. Evidence of possibilities for application of 
heated microscope; Leitz microscope for study of changes 
during processes of sintering and smelting; factors in- 
fluencing changes in samples due to heating. 


Die Fluoreszenz-Streifenmikroskopie, R.BERNARD, 1M, 
DAVOINE, P.PINARD. Optik v 17 n 38 Mar 1960 p 130-4. 
Fluorescence-scanning microscope; microscope has been re 
constructed in such manner that image can be produced with 
secondary electrons or with fluorescent light; by insertion 
of filters, it is even possible to separate narrow regions in 
visible and ultraviolet parts of spectrum; comparison between 
electronic and luminescent images in different wavelength 
regions gives promising results. 


Measurement of Axial and Off-Axis Geometrical Aberra- 
tions of Microscope Objectives, -.M.VAIDYA, M.K.SEN 
GUPTA. Optical Soe America—J v 50 n 5 May 1960 p 467-77. 
Improvements in Kingslake method of directly measuring 
aberrations in microscope objectives; pinhole is shifted across 
objective aperture and resultant transverse aberration is de- 
termined; sample measurements; extension of theory of 
measurements. 


New Type Jena Microscope, L.OTTO. J Sei & Indus Re- 
search v 18A n 7 July 1959 p 309-10. Principal feature of 
VEB Carl Zeiss microscopes, series ‘N 2g’ ‘N f’, is inter- 
changeability of parts which permits quick changeover from 
transmitted light system, to incident light or polarized light 
or phase contrast systems; phase-contrast unit comprises 
phase objectives, light filter and auxiliary microscope; 
illumination methods; coarse and fine adjustments are ar- 
ranged (coaxially.) 


Novel System for Obtaining Variable Phase Contrast, J.R. 
MEYER-ARENDT. Optical Soc America—J v 50 n 2 Feb 1960 
p 163-5. Variable phase system having wide separation of 
deviated and undeviated light bundles permitting insertion 
of phase-modifying or absorbing elements; paths are separated 
by insertion of partially aluminized plate in direction normal 
to optical axis. 


Transmittance Measurements with Interference Microscope, 
C.J.KOESTER, H.OSTERBERG, H.E.WILLMAN, Jr. Optical 
Soe America—J v 50 n 5 May 1960 p 477-82. Modifications of 
AO Baker shearing-type interference microscope which allow 
visual or photoelectric measurement of transmittance; use 
as doublebeam microphotometer in detection and measure- 
ment of path differences between object and its surround; 
simultaneous transmittance and optical path readings are 
possible. 


Accessories. See also Inspection. 


Follow-Through Plate Holder for Nuclear Track Micro- 
scopes, A.E.DYSON. Rev Sci Instruments v 31 n 2 Feb 1960 
p 144-5. Device for following nuclear tracks from one emul- 
sion plate to another, by placing one plate above other in 
such way that upper plate may be moved horizontally to- 
gether with lower one or independently of it, while either is 
viewed in microscope. 


High Temperature Microscope Stage, B.E.SUNDQUIST. 
Rev Sci Instruments v 31 n 4 Apr 1960 p 425-7. Stage permits 
observation of small particle specimens in range from room 
temperature to about 1200 C; higher temperatures can be 
obtained with minor changes; stage contains four independent 
furnaces designed to permit accurate observation and control 


of specimen temperature even under conditions of rapid 
heating or cooling; specimens are heated in easily inter- 
changeable quartz crucibles by Nichrome foil resistance 


wrapped on small Alundum refractory tube. 
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MICROSCOPES—Continued 


Multi-channel Photoelectric Scanning Instrument for Sizing 
Microscopie Particles, B.B.MORGAN, E.W.MEYER. J Sci 
Instruments v 386 n 12 Dec 1959 p 492-501. Further develop- 
ment of instrument for counting and sizing particles dis- 
persed on microscope slide; assessment of 5-channel version; 
size distributions of number of fractions of coal particles of 
sizes down to 1.54 determined by instrument agree (to 
within 15%) with those from visual counts; comparative 
sizings are given also of alumina particles (5 to 20u) and 
of transparent profiles in opaque film (5 to 20u). 


Plastic Universal Stage for Student Use, R.H.CLARK, 
W.J.CLARKE. Am Mineralogist v 45 n 1-2 Jan-Feb 1960 
p 224-7. Low cost, 3 axis, perspex stage has been found 
possible to make reasonably accurate measurements of 2V; 
construction and preparation of components of stage. 


Simple Finder Attachment to Microscope. Useful in Exami- 
nation of Grid-Backed Nuclear Emulsion Plates, or Glass 
Slides, W.B.LASICH. Nuovo Cimento—Supplemento v 15 n 2 
1960 p 166-8. By diversion of light into small finder tele- 
scope, image corresponding to plane of reference grid may be 
independently lighted, thus eliminating need for readjustments 
of microscope. 


Vorteile eines Bildumwandlers bei der Negativ-Ionen-Mikro- 
skopie, R.BERNARD, R.GOUTTE, C.GUILLAUD. Optik v 
17 n 2 Feb 1960 p 113-17. Advantages of image converter 
for negative ion microscope; converter has been built which 
basically consists of electrostatic immersion lens; negative 
ions are imaged on cathode and resulting secondary electrons 
focused on luminescent screen or on photographic plate. 


L See also Electron Optics; Medical Equipment and 
Supplies—Electronic; Metallography; Metals Testing—Non- 
destructive; Microscopic Examination. 


Accuracy of Selected-Area Microdiffraction in Electron 
Microscope, A.W.AGAR. Brit J Applied Physics v 11 n 5 
May 1960 p 185-9. Magnitude of possible errors arising be- 
cause of spherical aberration at objective lens and through 
incorrect lens settings, together with electron-optical explana- 
tion, are discussed; special care is required in studies of thin 
metal foils where misorientation between grains is being 
measured. 

Compensation of Axial Astigmatism in Lenses of Multiple- 
Lens Electron Microscope, P.A.SSTOYANOV. Acad Sciences 
USSR—Bul—Phys Ser (English Translation) v 23 n 4 195% 
p 449-55 (Columbia Tech Translations, New York, NY). 
Problems connected with correction of axial astigmatism of 
weak and strong lenses by means of magnetic cylindrical lens 
are considered; principle of operation of lenses was _ utilized 
in developing stigmator for objective lens of UEMB-100 
electron microscope. 


Eine einfache Methode zur Vergroesserungsbestimmung im 
Elektronenmikroskop, H.ROEMER, C.von FRAGSTEIN. Optik 
vy 16 n 6 June 1959 p 371-6. Simple method for determining 
magnification in electron microscope, directly in two steps; 
maximum error in determination of total magnification is 
about plus or minus 2.9%; method takes care of departures 
from optimum magnification due to departures from optimum 
object position. 


High Temperature Diffraction Adaptor for RCA EMU-2A 
Electron Microscope, K.BAHADUR, P.V.SASTRY. J Sci & 
Indus Research v 19A n 3 Mar 1960 p 129-32. Adaptor de- 
signed and constructed at National Physical Laboratory at 
New Delhi is described in detail; to illustrate working of 
adaptor, work of L.H.GERMER, F.E.HAWORTH and J.J. 
LANDER (See Engineering Index 1942 p 257.) on order in 
CusAu alloy films at various temperatures has been repeated 
and confirmed. 


International Bibliography of Electron Microscopy—v_ 1 
1950-55. New York Society of Electron Microscopists, NY, 
1959 166 p. Publication contains 4054 references to world 
literature on electron microscopy for use of practicing electron 
microscopists; electron diffraction is included only for papers 
reporting instrumentation adapting electron microscope for 
these studies, and for studies employing parallel diffraction 
and microscopic examination of specimens. 


Physikalische Grundlagen der elektronenmikroskopischen 
Abbildungsmethoden, E.B.BAS. Schweizer Archiv v 26 n 4 Apr 
1960 p 138-56. Physical principles of electron microscopy ; 
light vs electron waves; principle of electron lenses ; electron 
source; design of electron microscope; explanation of light- 
dark contrasts; moiré pattern technique; methods of surface 


microscopy including replica technique, reflection, emission, 
and scanning microscopy. 
Simple Ultramicro-Pipette for Electron Microscopy, R. 


HARDY, J.R.MAJER, S.TRAVERS. J Sci Instruments v 37 
n 3 Mar 1960 p 103-6. Design of device which permits con- 
trolled delivery of droplets down to 2u; after measurement by 
means of screw-micrometer eyepiece, droplets are deposited 
directly upon film-covered electron-microscope grids by means 
of micromanipulator; this technique allows particle counts 
of suspensions of submicroscopic particles to be made with 
greatly increased precision. 


MICROSCOPES—Continued 


Stabilisierte Gleichstrom-Hochspannungsquellen fuer Elek- 
tronenmikroskope und verwandte Elektronengeraete, A. 
STROJNIK. Archiv fuer Technisches Messen n 291 Apr 1960 
p 81-4. Stabilized d-c, h-v sources for electron microscopes 
and similar electron optical instruments; review and analysis 
of stabilization methods. 39 refs. 

Summarized Proceedings of Conference on Electron Micro- 
scopy. Brit J Applied Physics v 11 n 1 Jan 1960 p 22-32. 
Summary of papers presented at annual conference of Elec- 
tron Microscopy Group of Institute of Physics held in Wash- 


ington Singer Laboratory, University of Exeter (Great 
Britain) from July 7-10 1959. 
Ueber ein  elektrostatisches Kondensorsystem, A.RECK- 


NAGEL. Dresden. Technische Hochschule—Wissenschaftliche 
Zeit v 8 n 5 1958/59 p 983-9. Electrostatic condenser system ; 
design of electron microscope condenser lens operating at 
accelerating voltage of 50 kv; procedure for stigmator ad- 
justment. 


Ultimate Resolution of Emission Electron Microscopes, 
Yu.V.VOROB’EV. Acad Sciences USSR—Bul—Phys Ser (Eng- 
lish Translation) v 23 n 6 1959 p 688-90 (Columbia Tech 
Translations, New York, NY). It is shown that resolving 
power of emission microscope can be enhanced by factor of 
seven, utilizing plane electron mirror; mirror is mounted 
after projection lens and perpendicular to optical axis. 


Use of Platinum Filament in Electron Microscope, F.W. 
BISHOP. Rey Sci Instruments v 31 n 2 Feb 1960 p 124. Ap- 
plication of platinum filament covered with mixture of 
oxides, originally used on Akashi microscope, to replace 
tungsten filament in RCA model EMU-2 electron micro- 
scope; since filament operates at low temperature, its evapora- 
tion is very slow; electron source drift of illumination is 
small and field of illumination quite uniform. 


Image Converters. See Microscopes—Accessories. 
Lenses. See Lenses; Microscopes—Electron. 
MICROSCOPIC EXAMINATION 


See also Dust—Analysis; Electron Optics; Iron and Steel 
Metallography; Metallography; Metals Testing—Surface; 
Microscopes ; Mineralogy—Analytical; Nickel Metallography ; 
Ore Analysis; Photography. 

Application of Electron Microscopy—Thin Films and Their 
Use in Metallurgy, ASSAULNIER, P.MIRAND. Metal Treat- 
ment & Drop Forging v 27 n 174 Mar 1960 p 91-100, 102. 
Revised English version of article indexed in Engineering 
Index 1959 p 785 from Revue de l’Aluminium June 1959. 


Cell for Electron Microscopie Study of Objects in Gaseous 
Medium, I.G.STOYANOVA. Acad Sciences USSR—Bul—Phys 
Series (English Translation) v 23 n 4 1959 p 472-6 (Columbia 
Tech Translations, New York, NY). Cell has been developed 
and tested which permits studies to be carried out in gaseous 
medium with resolution of at least 120 A at pressures near 
atmospheric; pressure can be varied from 0 to 700 mm Hg 
without interrupting observations; technique for investigating 
chemical reaction between gaseous and solid phase is de- 
scribed. 


Correction of Errors in Electron Stereomicroscopy, O.C. 
WELLS. Brit J Applied Physics v 11 n 5 May 1960 p 199-201. 
Method of calculating three dimensional coordinates for each 
object point is described for analyzing electron stereomicro- 
graphs; method allows for correction of tilt error and perspec- 
tive error, and for estimation of magnitude of errors that 
remain; example of application of method is described. 

Die Beobachtung von Kristallgitter-Strukturen im Elektro- 
nenmikroskop, H.POPPA. Siemens Zeit v 33 n 8 Aug 1959 
p 506-8. Electron microscopic examination of crystal lattice 
structures; how crystalline structures will become visible in 
electron microscope, when interlattice-plane distances are 
greater than resolving power attainable; methods by which 
even such lattice structures can be made visible, without 
great expense, which will normally not be resolved by elec- 
tron microscope. 

Die Bildung von Kohleschichten auf elektronenmikroskopi- 
schen Praeparaten, E.ZEHENDER. Optik v 16 n 9 Sept 1959 
p 522-6. Formation of carbon films on electron microscopic 
specimens; it is shown that, besides other factors, such as 
beam density etc, also method of illumination and geometry 
of object carrier are of importance in carbonization process ; 
use of small stops and narrow illumination channels in front 
of objective considerably increase speed of layer formation. 


Differential Scattering Cross-Section of Atoms to Medium 
Energy Electrons at Small Angles, M.E.HAINE, A.W.AGAR. 
Brit J Applied Physics v 10 n 8 Aug 1959 p 341-7. Experi- 
mental study pertaining to contrast in electron microscopy ; 
differential scattering cross section of range of atoms de- 
termined experimentally for angles between 10-° and 10-3 
yad; results are in reasonably good agreement with theory of 
F.LENZ. 

Diffraction Images of Disk-Shaped Particles Computed for 
Full Koehler Illumination, L.W.SMITH. Optical Soc America 
—J v 50 n 4 Apr 1960 p 369-74. Energy densities in dif- 
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fraction images of single uniform disk-shaped particles com- 
puted for cases in which source light image just fills exit 
pupil of object lens in microscope adjusted for Koehler illu- 
mination; examples show influence of particle radius on 
image formation. 


Ein einfaches Verfahren zur Auswertung elektronenmikro- 
skopischer Stereoaufnahmen, G.POHLMANN, M.AHREND. 
Optik v 16 n 8 Aug 1959 p 461-71. Simple method for 
evaluation of electron microscopic stereo pictures; use of com- 
pact stereocomparator for simplified reading and interpreta- 
tion of 3-dimensional pictures; theoretical basis of method, 
and experimental procedure. 


Eine Interferenzmikroskop-Schaltung fuer Absolut-Unter- 
suchungen im Auflicht, G.SSCHULZ. Optik v 17 n 1 Jan 1960 
p 25-33. Interference microscope arrangement for absolute 
investigations using surface illumination; arrangement is 
described which does not use comparison surfaces nor employ 
several identical objects; arrangement permits use of illu- 
mination and observation apertures up to about 0.5 for dry 
systems. 


Eine Objektkammer mit universell beweglichem Preparat- 
tisch fuer Elektronenbeugungsuntersuchungen, W.D.RIECKE, 
F.STOECKLEIN. Zeit fuer Physik v 156 n 2 1959 p 163-78. 
Object chamber with universally movable specimen stage for 
electron diffraction studies; specimen stage permits small 
areas of object surface to be investigated individually at dif- 
ferent orientations, since all axes of rotation intersect in one 
point on which electron beam is directed; during diffraction 
investigations, specimen can be simultaneously observed with 
light microscope. 


Symposium on Microscopy. ASTM—Special Tech Publ n 257 
1959 170 p ($4.75). Papers presented at Sixty-second Annual 
Meeting, Atlantic City, June 25-26 1959. Introduction, F.F. 
MOREHEAD; Measurement with Phase and_ Interference 
Microscopes, O.W.RICHARDS; Performance Characteristics 
of Objectives, Eyepieces, Illuminators for Microscopy, H.W. 
ZIELER; Chemical Microscopy in Optical Industry, G.CROSS- 
MON; Study of Opaque Minerals in Reflected Light, E.N. 
CAMERON; Application of Electron Microscopy in Petroleum 
Industry, H.M.ALLRED; Electron Microscope in Study of 
Minerals and Ceramics, J.J.-COMER; Structure of Synthetic 
Fibers, R.G.SCOTT; Microscopical Studies of Failure in 
Polymers, S.B.NEWMAN; Microscopical Evaluation of Cot- 
ton Finishing Treatments, M.L.ROLLINS, I.V.deGRUY, V.W. 
TRIPP, A.T.MOORE. 

High Temperature. See High Temperature Engineering. 

Specimen Preparation. See also Iron and Steel Metallography 
—Specimen Preparation; Metallography—Specimen Prepara- 
tion. 

Die Herstellung von Aufdampfschichten vermittels kleiner 
elektronenstossgeheizter Dampfquellen, H.WESTMEYER, E. 
LORENZ. Optik v 17 n 5 May 1960 p 244-8. Deposition of 
evaporated layers by means of vapor flows produced by slight 
electron bombardment heating; apparatus is described for 
production of electron microscope preparations; they are 
exposed to evaporated carbon and carbon-platinum or other 
materials incident both directly and obliquely; heating effect 
is achieved by electron bombardment. 

Die Praeparationstechnik der Elektronenmikroskopie, K. 
MUEHLETHALER. Schweizer Archiv v 26 n 4 Apr 1960 p 
157-62. Specimen preparation in electron microscopy; illus- 
trated review of membrane preparation, shadow casting, 
replica technique, and sectioning with ultra-microtome. 

Metody rastvoreniya promezhutochnykh sloev pri prepariro- 
vanii elektronno mikroskopicheskikh ob’ektov, M.G.MITEL’- 
MAN, L.I.ZEMLYANOVA, A.I.FRIMER. Zavodskaya Labora- 
toriyva v 25 n 1 1959 p 62-4; see also English translation in 
Indus Laboratory v 25 n 1 Jan 1959 p 64-6. Methods of 
dissolving intermediate layer in preparation of objects for 
electron microscopy; to wash off intermediate layer with 
minimum action of solvent on film, application of solvent by 
eapillary action, by drops, and as vapor has been investi- 
gated; restriction on minimum film thickness is considerably 
mre raed by this method and films of higher transparency are 
obtained. 


MICROWAVES. See Electromagnetic Waves; Electron Optics; 
Electron Tubes—-Microwave; Masers; Spectrographs—Micro- 
wave; Waveguides; also articles and references under Radio 
Equipment—Microwave. 

MILITARY AVIATION. See Aviation, Military. 

MILITARY ENGINEERING 


See also Aircraft, Military; Aviation, Military; Ballistics; 
Bombs and Bombing; Geology—Military; Gunnery; Guns; 
Human Engineering; Maps and Mapping; Medical Equip- 
ment and Supplies; Military Vehicles; Operations Research: 
Ordnance; Rockets and Missiles. : 

Engineering Programs for New Frontiers, G.P.SUTTON. 
ASME—Paper n 59-MGT-9 for meeting Sept 17-18 1959 6 p. 
Advanced Research Projects Ageney of Dept of Defense is 
new organization for management of advanced research and 


MILITARY 


MILITARY ENGINEERING—Continued 


development projects; aims are to leap-frog state of art, 
pushing forward frontiers of knowledge to conceive, improve 
and advance new weapons systems; some of projects that have 
been sponsored or developed by ARPA described and used 
as examples of engineering programs of advanced technology. 


Military Science. Engineer v 209 n 5446 June 10 1960 p 
970-1. Aspects of work at Royal Military College of Science 
at Shrivenham, Wilts; examples include: experimental 25 Ib 
gun-how with overhead trail; liquid propellant weapon for 
use in tanks, which uses hydrazine and red fuming nitrie acid ; 
missile from ‘Red Shoes’ program; “Firestreak’’ air-to-air 
missile: armour to resist missile and shell, and research on 
materials. 


Camouflage. Plastics Camouflage Netting. Rubber & Plastics 


Age v 41 n 6 June 1960 p 658-9. Product provides camouflage 
effect at both close and long range; net is difficult to identify 
by means of all known reconnaissance and photographic 
methods—panchromatie, IR, color, stereo; basic camouflage 
consists of net frame supporting PVC “leaves”, which con- 
stitute actual camouflage material; frame is made of nylon 
coated with PVC and impregnated to ensure noninflam- 
mability. 


Communications. See Balloons—Radio Communication; In- 


frared Rays—Detectors; Radar; Telephone—Military. 


Computer Applications. See Gunnery—Fire Control Systems. 
Instruments. High Accuracy Azimuth Reference Device, I.M. 


FELDMAN. Arma Eng v 3 n 38 June 1960 p 29-33. Develop- 
ment of automatic device, light in weight and capable of 
determining meridian to 20 see of are within 15 min of time; 
combat surveillance, artillery and guided missile alignment 
application. 


Shelters. Field Erection of Plastic Shelters, A.F.GURDO, 


J.M.SCHRAMP, J.E.McCORMICK, G.J.STABLER. Modern 
Plastics v 37 n 12 Aug 1960 p 113-14, 117, 120-2, 198. Techni- 
que for on-the-site field fabrication of rigid reinforced plastics 
shelters for housing personnel and/or electronic gear, using 
recently developed equipment and processes; use of air-in- 
flatable mold made of reinforced Mylar; guns which spray 
resin mix, and glass delivery ‘“guns’’ which chop (or break) 
glass roving; selection of mold and mold materials. 


TRANSPORTATION. See _ Aircraft, 


Military ; 
Aviation, Military; Military Vehicles. 


MILITARY VEHICLES 


See also Gunnery—Fire Control Systems. 


Armored Vehicles in America’s Future, R.J.ASTOR. Auto- 
motive Industries v 122 n 12 June 15 1960 p 64-6, v 123 n 1 
July 1 p 46-7. June 15: Review of current medium and 
heavy gun tanks; current armored personnel carriers; future 
armor requirements and armor protection, suspension, and 
propulsion systems. July 1: Weapon systems, vision and fire 
control systems; remote control mechanisms. 


Army’s “GOER” Goes Anywhere, C.A.WEINERT. Automo- 
tive Industries v 121 n 9 Nov 1 1959 p 50-2. Concept used 
by LeTourneau-Westinghouse Co and Ordnance Tank & Auto- 
motive Command, Detroit, in developing vehicle for logistical 
operations called “Goer’’; at present four test-bed models 
built are being evaluated by US Continental Army Command; 
vehicles are each comprised of two units, likened to truck 
tractor and semi-trailer combinations ; major dimensions, char- 
acteristics and specifications. 


New 4% Ton Military Utility Tactical Truck, A.A.PAR- 
QUETTE, R.E.KRAEMER. SAE—Paper n 125A for meeting 
Jan 11-15 1960 22 p; see also abstract in SAR—J v 68 n 
4 Apr 1960 p 66-9. Development of MI51. vehicle by Ford 
Motor Co; basic design objectives and load assumptions; 
vehicle will carry driver and three passengers, or 800 lb of 
cargo cross country, or 1200 lb on highway and operates under 
all weather conditions; body and frame are of integral, all 
steel, spot welded construction; vehicle has 4-eyl, in-line 
liquid cooled gasoline engine; description of each component, 
methods used in design analysis, and tests to which com- 
ponents were subjected. 


Amphibious. Turbine Driven Amphibians—New Trend in Fast 


Assault Craft, K.A.AUSTIN, L.S.VOTRE. SAE—Paper n 
$270 for meeting Oct 11 1960 (Chicago Sec) 11 p. Develop- 
ments to be used in military landing operation capable of 
boosting amphibious tactics are exploitation of hydrofoils, 
ground effect machines, and rugged transportation gas 
turbines; new vehicle power requirement; characteristics of 
1000-hp Lycoming T53 industrial and marine turbine de- 
veloped ; studies and experiments with modified World War II 
DUKW high water speed wheeled amphibious vehicle and 
Hydrophibian”’, 5-ton 4x4 gas turbine powered vehicle. 


Cold Weather Problems. Winterization of Military Vehicles, 


R.SHAW. SAE—Paper n 251B for meeting Oct 25-27 1960 
WA ono Equipment and techniques employed in starting and 
operating vehicles in arctic and subarctic regions; problems 
imposed on vehicle operation and theory and _ techniques 
employed by Ordnance; winterization equipment and tech- 
niques developed for heating engines and related components 
to condition for starting are standby heat and quick heat. 
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technique ; hardware used; combination electric and _hot- 
air heating kit; most effective aids in starting and idling of 
air-cooled compression-ignition engines listed. 

Engines. See also Diesel Engines—Gas Turbine Applications; 
Military Vehicles—Amphibious ; Military Vehicles—Cold 
Weather Problems. 

Design Details of Mighty Mite Aluminum Engine, J. 
GESCHELIN. Automotive Industries v 122 n 8 Apr 15 1960 
p 68-70. Basie structure of small V-4, air cooled engine, built 
by. American Motors Corp for powering Marine Corps’ Mighty 
Mite vehicle, consists of rugged aluminum crankcase, in- 
dividual cylinder barrels, and two cylinder heads; die-cast 
cylinder barrel, produced by Doehler-Jarvis ; features of forged 
steel crankshaft fitted with bolted-on counter-weights ; present 
engine is rated 55 hp at 3600 rpm (max), with maximum 
torque of 90 lb ft at 2000-3000 rpm; diagrams. 


MILLING 


See also Business Machines—Manufacture; Forgings—Ma- 
chining ; Machine Shop Practice; Metals and Alloys—Machin- 
ability; Metals Cutting; Milling Cutters; Milling Machines; 
Nickel and Alloys—Machining ; Steam Turbines—Manufacture; 
Steel—Machinability; Titanium and Alloys—Machining. 

Frezirovanie glubokikh i uzkikh pazov, M.S.MIRKIN. Stanki 
i Instrument v 31 n 3 Mar 1960 p 12-16; see also English 
translation in Machines & Tooling vy 31 n 3 1960 p 13-17. 
Milling deep and narrow slots; results of investigations 
earried out on rotary knitting machine components to increase 
accuracy and productivity of slot milling; recommendations 
for improving slot milling process. 

Method of Producing Cutter Wheels with Uneven Tooth 
Spacing, SHERMAN. Machy (Lond) v 96 n 2460 Jan 6 1960 
p 12-14. Indexed in Engineering Index 1959 p 826 from Machy 
(NY) Oct 1959. 

Milling High-Strength Alloys, N.ZLATIN, R.KRUECK. 
Tool Engr v 44 n 5 May 1960 p 123-8. Results of extensive 
research to determine machining characteristics in milling 
are presented; recommended cutting conditions for milling 
high strength and heat resisting alloys listed. 

Chemical. See Etching. 
Electron Beam. See Metals Cutting—Electron Beam. 


MILLING CUTTERS 
See also Gear Cutters; Milling; Milling Machines. 


Cutting Teeth on Conical Milling Cutters, C.MINAIRE. 
Machy (Lond) v 97 n 2500 Oct 12 1960 p 829-31. Calculations 
are given which are necessary for setting up blank for 
conical milling cutter with straight teeth, in readiness for 
cutting teeth, in order that it may be presented at required 
compound angle to cutter employed. 


Fresh Look at Throwaway Insert Cutters, C.P.FARR. Can 
Metalworking v 23 n 6 June 1960 p 42-3. Examples from two 
Canadian companies show savings achieved with throwaway- 
tip milling cutters. 

Profilirovanie frez dlya obrabotki vintovykh kanavok pod 
plastinki tverdogo splava, S.I.LLASHNEV. Stanki i Instru- 
ment v 31 n 6 June 1960 p 28-31; see also English transla- 
tion in Machines & Tooling v 31 n 6 1960 p 30-3. Milling 
eutters for machining helical grooves for carbide tips; order 
of cutter calculations presented. 


Some Test Results Obtained with Ceramic Milling Cutters, 
F.A.MONAHAN. Machy (Lond) v 96 n 2465 Feb 10 1960 p 
811-12. Indexed in Engineering Index 1959 p 827 from Machy 
(NY) Nov 1959. 

Carbide. Cutting Tools, H.KFROMMELT. Machine & Tool Blue 
Book v 55 n 4 Apr 1960 p 111-13. Ratio of cutter diameter to 
workpiece width in carbide face milling; proper positioning 
of cutter with respect to workpiece; obtaining finishes with 
carbide face mills. 

How to Grind Carbide Milling Cutters, T.HOLLIS, Jr. 
Grinding & Finishing v 6 n 5 May 1960 p 48-50; see also 
Carbide Eng v 12 n 6 June 1960 p 19-21. Correct grinding 
procedure, stated to be very simple and economical, is de- 
scribed. 


Coolants. See Cutting Fluids. 

Force Measurement. See Metals Cutting—Force Measurement. 
Vibrations. See Cutting Tools—Vibrations. 

Wear. See Cutting Tools—Wear. 


MILLING MACHINES 

See also Aircraft Plants—Machine Tools; Locomotives— 
Wheels: Machine Shop Practice; Machine Tools; Milling; 
Milling Cutters. 

History of Milling Machine, R.S.WOODBURY. Technology 
Press, Massachusetts Institute of Technology, Cambridge, 
Mass, 1960 107 p, $2.50. Historical influence of milling 
machine upon production and economy; pioneers Whitney, 
Johnson and Nasmyth; from Whitney to Howe; Joseph R. 


MILLING MACHINES—Continued 


Brown and universal milling machine; technical development 
of milling machine, after Brown; evolution of new types, 
vertical spindle, specialized and automatic. 


Large Kendall & Gent Plano-Milling Machine. Machy 
(Lond) v 96 n 2468 Mar 2 1960 p 500-3; see also Mass Produc- 
tion v 36 n 3 Mar 1960 p 115-19; Engineer v 209 n 5427 Jan 
29 1960 p 166-8. Machine designed and built by Kendall and 
Gent, Ltd, for C.A.Parsons & Co, is capable of machining 
components up to 35 ft 6 in. long by 12 ft wide and 9 
ft 6 in. high; it will be used for very large electrical 
components and steam turbine casings for nuclear power in- 
dustry; weight is some 450 tons, and bed 70 ft long oa; 
arrangement is described. 


Milling—Bigger Cuts, Better Controls, R.HESLEN. Tool 
& Mfg Engr (formerly Tool Engr) v 45 n 3 Sept 1960 p 
107-11. Modern milling machines and practices; machining 
phenomena; combined operations; use of numerical control; 
improving machine utilization by better management. 


Split Tables Save Setup Time, H.E.RITTER. Am Mach/ 
Metal-working Mfg v 104 n 9 May 2 1960 p 100-1. New 
heavy duty, adjustable rail milling machine, equipped with 
four 25-hp heads, has cut floor-to-floor time 35% per job, 
although it takes heavier cuts at higher speeds and feeds than 
any of machines it replaces; miller operating at Greenlee 
Bros & Co, Rockford, Ill, has 8-ft wide, 34-ft long table, 
which can be separated into two sections, each of which can 
operate independently. 

Attachments. See Milling Machines—Contour Followers. 

Clutches. See Clutches—Magnetic. 

Contour Followers. Elektrogidravlicheskii dvukhkoordinatnyi 
sledyashchii privod dlya konturnogo kopirovaniya, Ya.A. 
KAMENIR, G.N.RAPOPORT. Stanki i Instrument v 31 n 
6 June 1960 p 1-4; see also English translation in Machines 
& Tooling v 31 n 6 1960 p 2-5; Hydraulic Power Transmission 
v 6 n 70 Oct 1960 p 674-6. Newly developed electro-hydraulic 
two-coordinate copying follower system ensures traverse 
speed along contour of up to 39-47 in./min with 0.0039 in. 
copying accuracy; resultant milling feed speed along contour 
is maintained automatically; system combines advantages of 
electronics in measuring and control part, and low inertia of 
hydraulic drive in power part. 

Mill Quality Molds With Tracer. Iron Age v 184 n 22 Nov 
26 1959 p 101. Fully automatic, 3 dimensional Synchro-Trace 
attachment made by True-Trace Corp, El Monte, Calif; in- 
stalled on Gorton Mastermil, it achieves 66% reduction in 
machining man-hours and 30% reduction in finishing time, 
with overall cost savings of 20% in production of complex 
multiple cavity mold; end mill accurately duplicates motion of 
stylus over master in fast precision reproduction. 

Precise Duplication by Hydraulic Tracing, HLHORLACHER, 
B.W.CARTER, Lubrication Eng v 16 n 9 Sept 1960 p 400-5. 
Use of hydraulic servo principle as guidance system for 
eontour milling; basie variations of hydraulic tracing are 
single and multiple axis systems; machine factors’ in- 
dispensable in achieving overall optimum performance with 
regard to mechanical structure, actuator size, bearings, and 
power requirements; type of oil recommended for tracing 
systems ; hydraulic tank, filters, and piping. 

Control. See also Machine Tools—Control; Milling Machines— 
Contour Followers; Steam Turbines—Manufacture. 


Digital Control of Machine Tools, A.G. THOMAS. Electronics 
vy 33 n 11 Mar 11 1960 p 174-6. Three step motors drive table, 
cross feed, and knee-elevating mechanism of milling machine; 
motors move one step at time in response to pulses supplied 
by tape-controlled thyratron; overall operation, control cir- 
cuits, reversing rotation, and step motors described. 

Japanese Tape-Controlled Milling Machine, T.KAIWA, S. 
INABA. Control Eng v 6 n 11 Nov 1959 p 103-8. New three- 
axis continuous path numerical control system which employs 
digital servosystem operating from pulse streams recorded on 
magnetic tape; system features “pulse distributor’ separate 
from machine control, hydraulic servovalve energized by width 
modulated square waves, and combined coded disks and 
logical circuitry feedback. 

Numerical Control System for Machine Tools, T.MOTO- 
OKA, K.YAMAGUCHI. Inst Elec Engrs Japan—J v 80 n 
860 May 1960 p 628-35. Application of electronic circuits to 
control of milling machines; numerical control system de- 
seribed contains decimal pulse-distributor and digital feed- 
back servo-system. (In Japanese with English summary). 

Podgotovka informatsii dlya frezernykh stankov s program- 
mnym upravleniem, E.S.KUZIN. Stanki i Instrument v 31 n 
6 June 1960 p 4-7; see also English translation in Machines 
& Tooling v 31 n 6 1960 p 5-8. Preparing information for 
program controlled milling machines; formulas for various 
caleulation stages presented. 

Programming for Contour Milling, F.A.TWITCHELL. Tool 
Engr v 44 n 1 Jan 1960 p 88-92. System for drafting and 
programming for numerical control of milling machines at 
Norair, Hawthorne, Calif described; information for draw- 
ings; representation of linear axes and location of work- 
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piece in positive quadrant; advantages over conventional 
milling; parts successfully programmed and machined include 
Snark missile fin walls, empennage door panels, wing tank 
doors, and die cavities. 


Tooling Up Numerically Controlled Milling Machine, J. 
ALBERT. Tooling & Production v 25 n 10 Jan 1960 p 48-50. 
Observations presented are based on 2 yr experience with 
Rendix controlled Kearney & Trecker profiles at Lockheed 
Georgia Plant; accurate location of starting point of cutter; 
preparation of control tape. 


Werner Automatic Milling Machines. Automobile Engr v 
50 n 2 Feb 1960 p 78-9. Range of ten milling machines with 
table sizes from 43x12 in. to 98x24 in. equipped with 3-di- 
mensional pregram control has been developed by Fritz 
Werner, West Berlin, Germany; machines are available in 
horizontal and vertical types, with addition of free-standing 
cabinet which houses necessary switchgear and selector con- 
trols for automatic work cycles; cabinets with up to four 
banks of station push buttons are available, giving machining 
and sequencing control for maximum of 80 operational stages. 


Electric Drive. Electrical Equipment for World’s Largest Plano- 
Milling Machine, A.SSCHENKEL. Brown Boveri Rev v 46 n 
10 Oct 1959 p 531-42. Design details of double column 
plano-milling machine for machining of large casings for 
diesel engines and thermal machines built by Schiess, Dussel- 
dorf, Germany, for Sulzer Bros, Winterthur, Switzerland; 
electrical equipment, supplied by Brown Boveri and its re- 
quirements; choice of motors; milling spindle drives, and feed 
drives for milling heads and slides; table feed range sub- 
divided into four stages; other auxiliary drives; control 
system. 

Nekotorye osobennosti dinamiki glavnogo privoda frezer- 
nogo stanka, M.B.PALEI. Stanki i Instrument v 31 n 1 Jan 
1960 p 2-10; see also English translation in Machines & 
Tooling v 81 n 1 1960 p 8-11. Some dynamic properties of 
milling machine drives; analytical determination of spindle 
rotation instability coefficient when milling for system with 
gear transmission last, or with belt transmission last; de- 
termination of slip coefficient of belt drive. 


Hydraulic Control. See Milling Machines—Contour Followers ; 
Milling Machines—Control. 


Lubrication. See Lubrication—-Machine Tools. 


Vibrations. Dynamic Performance of Milling Machine, F. 
KOENIGSBERGER, S.M.SAID. Production Engr v 39 n 5 
May 1960 p 270-90. Dynamic testing procedure which simu- 
lated actual working conditions emphasized that machine 
represents miulti-degree of freedom system with natural 
frequencies distributed over wide range; various observations 
and vibration measurements made on machine under con- 
sideration are discussed, and methods for improving per- 
formance described. 

MILLING OF ORE. See Ore Treatment. 


MILLS. See Grinding Mills; Ore Treatment; Paper and Pulp 
Mills; Rolling Mills; Textile Mills; Wire Mills. 


MILLWORK. See Woodworking. 
MILORGANITE. See Dryers. 
MINE CARS 


See also Coal Mines and Mining—Equipment; Coal Mines 
and Mining—-Underground Transportation; Mines and Mining 

Equipment; Mines and Mining—-Underground Transporta- 
tion. 


Aluminum Mine Cars Boost Output. Can Min J v 81 n 7 
July 1960 p 66-8. Service and condition of aluminum mine 
ears in Nova Scotia coal mining industry; weight saving 
compared to steel is 13840 lb/car; at least ten loaded aluminum 
cars can be hauled per trip against seven for steel cars; 
thus same equipment can carry 28.6% more coal; other factors 
favoring aluminum include corrosion resistance, good shock 
resistance, less rail jumping, less noise and easier handling. 


Erfahrungen mit einem Pendelwagen, C.H.KALTHOFF, Zeit 
fuer Erzbergbau u Metallhuettenwesen v 12 n 7 July 1959 
p 324-9. Experience with shuttle car; use of Atlas Capco 
car for Ammeberg type in Luederlich mine; structure of car 
and tilting device. 


Man-Cars at Idria, F.S-HURLEY, Jr. Min Eng v 12 n 7 
July 1960 p 673-673A. General design of mine man-cars 
dictated by safety regulations and physical characteristics of 
mine; cars measure 10 ft long, 44 in. wide, and 50 in. high, 
were built at average cost of $450/car, and can accommodate 
12 miners; new cars are constructed of % in. steel plates 
on rear and sides which are reinforced by ‘2x2x% _ in. 
angle irons. ‘4 


Specification for Light and Medium Rolling Stock for 
Mineral Haulage in Mines. Brit Standards Instn—Brit Stand- 
ard n $287 1960 53 p. Standard covers materials, basic design 
requirements, and constructional details, including specifica- 
tions for individual components, for small and medium rolling 
stock with capacities below 60 cu ft employing fixed wheels 
or loose wheels not incorporating precision bearings. é 


MINE DUST 


See also Coal Mines and Mining—Dust Problems; Dust— 
Analysis; Mine Ventilation; Miners—Health; Mines and 
Mining—Dust Problems. 

Application of Photoelectric Densitometry to Assessment of 
Respirable Dust Samples, A.R.BUGDEN, R.J.HAMILTON, 
G.H.S.JONES. Brit J Applied Physics v 11 n 8 Aug 1960 p 
371-7. Size segregation of particles in samples of respirable 
mine dust obtained with long-running thermal precipitator 
permits conversion from optical density of thin strip across 
deposit to number of particles in that strip; technique is 
simple, rapid and accurate, and can be adapted to composi- 
tion analysis of dust samples and measurement of mass of 
dust in samples. 


Comparative Study of Present-Day Dust Sampling Methods 
in Mines, G.B.MISRA. Min Geol & Met Inst India—Trans v 
55 n 1 June 1958 p 37-49 (received Feb 1960). Sampling 
instruments are classified depending on mode of collection ; 
filtration, condensation, washing, sedimentation, impingement, 
thermal precipitation, electrical precipitation, impaction, cen- 
trifuging, and optical methods; considerations in choosing 
proper filtering method; characteristics and comparisons of 
existing dust sampling instruments. 

Dust Control in Mines of British Columbia, D.A.MacLEOD. 
Can Min & Met Bul v 53 n 573 Jan 1960 p 40-3; see also Min 
J v 255 n 6524 Sept 2 1960 p 257-9. Dust sampling, in- 
spection work, and dust control by means of underground 
ventilation and wetting broken rock. 


Ispol’zoyanie B-izlucheniya dlya izmereniya tolshchiny sloya 
osevshei ugol’noi pyli, Ya.N.FERTEL’MEISTER, F.E.KRIG- 
MAN, M.D.KRIVITSKI, A.M.VARAKIN. Ugol v 34 n 1 Jan 
1959 p 48-50. Use of 6 radiation for measurement of thick- 
ness of layer of coal dust; design of permissible measuring 
apparatus, its calibration, and performance. 


Korngroessenanalysen von Grubenstauben, J.OLAF. Staub v 
20 n 2 Feb 1960 p 40-6. Particle size analysis of mine dusts; 
errors occurring when dust under analysis becomes non- 
uniform, by nature of material and particle size, make size 
determination by sedimentation subject to careful theoretical 
examination; under circumstances, calculation and analysis 
of coal mine dusts by optical evaluation of sedimentation ap- 
pears of limited value; extensive investigation indicates em- 
piric evaluation of results of such measurement is not possible. 
(In German) 


Problems of Dust in Metal Mines, S.BANDYO. Min J v 
254 n 6490, 6491 Jan 8 1960 p 40-1, Jan 15 p 66-7. Mineral 
composition of dust fractions below 10 microns; quartz is 
shown to be less in this fraction, than in original rock; 
mineral index indicates harmfulness of dust; calculation of 
indices; dust in drilling, blasting, and loading operations; 
removal of airborne dust; characteristics of ore mining which 
complicate effective ventilation in mines; dust measuring 
equipment. 


MINE FIRES. See Coal Mines and Mining—Fires; Mines and 


Mining—Fires. 


MINE HOISTS 


See also Coal Mines and Mining—Equipment; Mines and 
Mining. 

Acceptance Tests for Mine Hoists in Ontario, W.V. 
McKNIGHT. Can Min J v 81 n 9 Sept 1960 p 79-81. Provisions 
of Mining Act of Ontario which requires tests to be con- 
ducted on new hoisting installations; record of tests cover- 
ing entire installation period. 

Application of Electrical Computing Devices to Mine 
Winder Problems, E.FRIEDLANDER. Certificated Engr v 33 
n 10 June 1960 p 275-89 (discussion) 289-94. Electrical com- 
puters such as control simulators, network analyzers and 
digital computers that can be used for solving mine winder 
problems ; examples of types of problems encountered and 
their method of solution are described to show advantages and 
speed of such computing devices. 


Dynamic Air Resistances in Haulin Equipmen 
HRUBY. Czechoslovak Heavy Industry <j 4 1959 ay a 
Mathematical calculation of forces caused by dynamic re- 
sistance of air during moving of hauling cages and winding 
system, conformed by newly developed hauling equipment ; 
application of new method of calculation resulted in reduc. 
tion of required output of driving engines and better utiliza- 
tion of equipment; equations; graphical and tabular data. 


Extraction. Revue de l’Industrie Minérale (Speci 
1, 2, 3, 4 Mar 15 1959 165 p, May 15 p Ae Pema 
p 277-447, Nov 15 p 449-609. General Notes on Winding 
G.PICHOT: Shafts and Shaft Guides-Outfit for Shaft, G. 
JULIEN-LAFERRIERE; Cages and Skips, MUART: Wind. 
ing Ropes, G.PICHO'T; Connection Between Ropes and Cages 
or Skips, G.PICHOT; Fundamental Principles of Calcula- 
tion of Winding Installation, G.PICHOT; Winding Engines ; 
Drums and Pulleys, G.PICHOT. (In French with Supple- 
ments of English abstracts) ; Koepe Pulley; Problem of Ad- 
hesion, G.PICHOT; Koepe Pulley; Multi-rope Winding and 
Counterweight Winding, K.PICHOT; Winding Engines; Ward 
Leonard System, G.PICHOT; Winding Engines; Rectifier 
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Systems, G.PICHOT; Winding Engines; DiC ALICE. GPI- 
CHOT; Steam Winding Engines, G.PICHOT: Winding En- 
gines; Signalling Installations, G.PICHOT; Choice of Char- 
acteristics and Type of Winder Installation, G.PICHOT. (In 
French) ; Headframes and Winding Towers, M.CHRISTILLE ; 
Shaft Landings for Cage Winding, M.HUART; Shaft Land- 
ings for Skip Winding, M.HUART. (In French) with sup- 
plements of English. 


Flexible Seal Door for Mine Skips. Colliery Guardian v 201 
n 5192 Oct 20 1960 p 462-3. Flexible seal door has been 
designed which overcomes sliding friction inherent in vertical 
and horizontal sliding doors fitted to bunkers; it consists of 
flexible seal held across discharge opening by series of support 
rollers mounted in movable carriage frame which can with- 
draw and replace seal. 


Foerdermaschinen fuer den Erzbergbau, P.FRENYO. Zeit 
fuer Erzbergbau u Metallhuettenwesen v 12 n 11 Nov 1959 
p 543-52. Hoists for ore mines; applicability of Koepe hoists 


and drum winder; design of hoist; construction of hoisting 
engine. 


Heavy Duty Friction Hoisting at Geto Mines, W.M.HAR- 
VEY. Can Min & Met Bul v 53 n 577 May 1960 p 315-20. 
Mine is located in northwestern Ontario with reserves of 15 
million tons of copper-zine ore and production of 3000 tpd: 
friction hoisting employed principally because of saving in 
capital costs, but other features were also favorable for its 
adoption; among factors in promotion of satisfactory friction 
hoisting are provision of reliable protection against rope slip, 
rollback, double loading, means of reducing spillage, and 
eareful initial treatment of ropes. 


Installing Shaft Equipment at Killoch Colliery, R.CROCK- 
ETT. Iron & Coal Trades Rev v 180 n 4789 Apr 29 1960 p 
959-71 (discussion) 971-2. Installation of shaft cables, guide 
rope weights, sump steelwork, and skip-measuring pockets 
at 570 yd and 770 yd levels; skip and balance weight wind- 
ing is to be practiced, necessitating two winding engines 
which are both housed in single winding tower; construction 
of plenum type fan drift, whose roof forms part of floor 
of tower. 


L’extraction par skip au puits Theodore des Mines Do- 
maniales de Potasse d’Alsace. Revue de l’Industrie Minerale 
v 41 n 8 Aug 1959 p 673-6. Skip winding at Theodore Shaft 
of State Potash Mines of Alsace; shaft will be equipped with 
two skips with possible winding output of 616 tons of potash 
in automatic operation from depth of 2430 ft; winding engine 
has Koepe pulley at ground level; pulley diam is 23 ft. 
English summary. 


New Sliding Formwork System Speeds Headframe, T. 
CORDES. Eng & Min J v 161 n 8 Aug 1960 p 82-4. System 
of sliding forms used in South Africa for fast construction of 
reinforced concrete headframes; 36 ft diam headframe was 
raised at rate of 9.7 ft/day; system consists of rigid climb- 
ing units actuated by hydraulic jacks; after completion of 
structure, all parts are completely salvaged for use elsewhere; 
once begun, construction must continue night and day and 
workmen are protected against weather; almost perfect 
verticality achieved. 


Problémes de l’extraction, G.PICHOT. Revue de 1l’Industrie 
Minérale v 41 n 3 Mar 1959 p 185-212. Problems of hoisting ; 
experience gained with hoisting in northern Pas-de-Calais 
coal basin; specialization of shafts; selection of method of 
hoisting; design of guides; performance and maintenance of 
hoists; mine ventilation; hoisting with counterweight. 


Rock Hoisting and Handling in Detachable Containers as 
Developed at Rio Tinto Mines, Spain, E.RICH. Instn Min & 
Met—Trans v 68 pt 11 1958-59 Aug 1959 p 493-518. Hoisting 
system and details of shaft equipment and layout, containers 
and their frames, loading station layout, automatic attach- 
ment and release from hoisting bails, dumping station layout 
with its ore-pockets, movable chutes, dumping gear, and 
automatic chain attachment and release system, and loading 
and transport of containers. 


Ryhope Friction Winder. Colliery Guardian v 200 n 5155 
Feb 4 1960 p 123-6. Arrangement of shaft equipment before 
and after changeover; changes made in cages, guides, ropes, 
counterweights and winding engine; engine is equipped with 
Black’s speed control governor; decking of tube is done 
pneumatically by rams which are connected through me- 
chanically operated levers to cage axle catches; with multi- 
rope friction winding, winding engine and ropes no longer 
impose limitations on payload. 


Skip Hoisting at Liberty Pit, F.QUILICI. Min Congress J 
vy 46 n 3 Mar 1960 p 38-40. Detailed studies indicated that, 
as pit became deeper, conversion from rail haulage to com- 
bination truck-skip hoist system would contribute to increased 
production and lowered costs ; construction of skip system ; 
construction and operation of loading station, and drum hoist, 
hoisting cycle; advantages of new system include increased 
productivity, minimum ore car maintenance, lower pit 
equipment capital and maintenance costs. 
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Stand und Aussichten der Mehrseilfoerdertechnik, F. LANGE. 
Glueckauf v 96 n 22 Oct 22 1960 p 1885-1418. State and possi- 
bilities of development of multi-rope hoisting technique; data 
on multi-rope hoists under construction and planned in West 
Germany, Great Britain, France, Belgium, Netherlands; change 
of wire rope; design of balancer; maintenance and repair 
of wire rope; development of hoisting machines. 


Ueberblick ueber den gegenwaertigen Stand der Schacht- 
foerderung unter besonderer Beruecksichtigung des Erzberg- 
baus, S.BAER. Zeit fuer Erzbergbau u Metallhuettenwesen v 
12 n 10 Oct 1959 p 487-96. Review of present status of mine 
hoisting with emphasis on ore mines; frame hoisting and 
skip hoisting; single and double-tracked hoisting; charging 
operation ; installation of guides; types and numbers of hoist- 
ing ropes; drums and hoist structures. 


Wearmouth Colliery “‘C”? Shaft Friction Winder, A.WHITE. 
Colliery Guardian v 201 n 5177 July 7 1960 p 1-8. Three 
decked cage operating against counterweight draws coal from 
three levels and produces 290 tph; 150 ft high steel tower 
has two floors; general description and operation of winder, 
motor generator house, remote control of stations, speed 
control, acceleration-retardation, torque control, retardation- 
initiation, rope creep compensation, winder safety, and pro- 
tection. 

Automatic. See Mine Hoists—HElectric. 
Brakes. See also Mine Hoists—Hlectric. 


Aluminium-honeycomb Cage Arresters, G.K.GREENOUGH. 
Colliery Eng v 37 n 439 Sept 1960 p 374-8; see also unsigned 
article in Iron & Coal Trades Rev v 181 n 4813 Oct 14 1960 
p 845-6. New arrester depends on energy absorption of 
aluminum honeycomb when crushed; this material has highly 
reproducible crushing characteristics and load to cause crush- 
ing is virtually constant until honeycomb has been crushed to 
25% of its original thickness; tests showed that once de- 
celeration force was built up it remained constant and was 
independent of cage velocity and distance travelled. 


Comments on Testing of Drum Hoist Braking Systems, D.J. 
McPARLAND. Can Min J v 81 n 9 Sept 1960 p 82. Two 
channel, high speed direct writing graphic recorder is used 
to test and analyze performance of braking systems on drum 
hoists ; one channel pen records continuous 60 eycle trace from 
line voltage; breaker relay produces “blip’’ in trace; second 
pen records d-c voltage trace which has linear relationship 
between voltage and hoist rpm, measurement of distance to 
which hoist travels to full stop. 


Fahr- und Sicherheits-Schnellschlussbremse fuer Foerder- 
maschinen, H.ISCHWAIGHOFER. Elin-Zeit v 12 n 1 Mar 1960 
p 40-9. Drive and quick acting safety brake for hoists; 
design of brakes, including description of self-adjusting brake 
gear; interaction of brake and brake-control; test results. 


Pneumatic Disc Hoist Brake, G.L.TILEY. Can Min J v 
81 n 38 Mar 1960 p 83-8. Fast acting brake is essential on 
friction hoist if persistent landing accuracy is to be main- 
tained under all loading conditions; methods of brake ap- 
plication, basis of design and mechanical details; tests for 
wear, temperature and other effects made; advantages are 
smoothness and precision of operation; fast application with- 
out overshoot; efficient cooling, compactness, and adaptability. 


Cages. See also Mines and Mining—Equipment. 


Aluminium Mine Cages Made by Reef Firm. S African Min 
& Eng J v 71 n 3499 Feb 26 1960 p 503. Design features 
include light weight, corrosion resistance and strength; weight 
saved by use of aluminum enables cages to be made in three 
decks to replace existing double-decker cages without any 
alterations to winding gear; pins and lugs hold bottom of 
each cage to bridle. 


Design and Manufacture of Cage Suspension Gear, W.G. 
BIGGART, P.L.McGEOCH. Min Hlee & Mech Engr v 40 n 468 
Oct 1959 p 96-7 (discussion) 97-9. Manufacturing methods for 
various component parts; importance of heat treatment 
during manufacture; techniques of nondestructive testing; in 
suspension gear for drum winders general design require- 
ments include: winding rope connection to suspension gear, 
principle of safety device, and methods of adjusting length of 
suspension gear. 


Effect of Weld Flaws on Static and Fatigue Strengths of 
Wrought Iron Chain Links, R.JEFFREY, J.R.STRENT. Great 
Britain. Safety in Mines Research Establishment—Report n 
183 Nov 1959 27 p. Fatigue strength of suspension chain 
found to bear definite relationship to size of cavities that were 
found in weld by radiography, fatigue limit falling as size 
increased; it was not possible to forecast actual fatigue 
strength of links because it appeared to be influenced by 
quality of iron as indicated by size and distribution of slag 
inclusions, crystal size, and presence of steel. 


Experience with Skip Bails at Madsen, A.f. HEATHER. Can 
Min J v 81 n 9 Sept 1960 p 83-8. Results of study of bail 
failure experience indicates that chance of metal fatigue is 
always present regardless of strength of materials or safety 
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factors employed; determination of degree of | fatigue in 
vehicle and equipment components is impractical or im- 
possible; therefore inspection should be frequent and thorough. 


Control. See also Electric Control; Mine Hoists—Brakes; Mine 
Hoists—Electric ; Telemetering. 

Automatic Statice Switching Applied to Sequence Control 
Systems. Process Control & Automation v 6 n 12 Dec 1959 
p 522-5. Design of Bruce Peebles & Co sequence control 
system, and its application to skip loading equipment in mines 
where need for high reliability in adverse industrial plant 
environment is satisfied by use of non-contacting inductive 
proximity switches. 

D.C. Winder with Siemens Transistor Control System, C. 
KESSLER, W.MEINHARDT, I.NEUFFER, G.RUBE. Siemens 
Rev v 26 n 7 Nov 1959 p 234-40. Design and control be- 
havior of system in which secondary control circuits are used 
to make possible separate compensation of individual time 
constants; how combination of instantaneous-response tran- 
sistor controllers and positioning members results in good 
steady-state and transient behavior, and in maximum utiliza- 
tion of winding equipment. 

Electric. See also Electric Rectifiers; Mine Hoists—Control ; 
Mines and Mining—Electrie Equipment. 

Automated Hoisting—Integrated System From Car Haul to 
Surface, W.J.McDONALD. Coal Age v 65 n 6 June 1960 p 
108-12. Hoist at Federal No. 1 mine, Eastern Gas & Fuel 
Associates, is designed to raise 880 tph without supervision or 
manual operation; cycle is automatically programmed from 
ear haul at foot of shaft, through car dumping step, thence 
to skip loading and unloading; electrical equipment includes 
900 hp synchronous motor to drive two 400 kw generators and 
two 400 hp d-e motors to drive 10 ft hoist drum. 

Conversion of Existing Manual Electric Hoist to Automatic 
Operation, H.M.PIERCE, W.J.MeDONALD. Min Congress J 
v 46 n 6 June 1960 p 69-72. Major reason for changing to 
automated hoist is saving of six manshifts/24 hr day at Old 
Ben Coal Corp’s mine No. 21 near Sesser, Ill; three 8 
hr hoisting shifts are now operating at mine; automatic load- 
ing and hoist control equipment is integrated system; under- 
ground loading facilities include storage bin, two reciprocating 
feeders and two loading pockets with dump gates; hoisting 
control consists of regulators, programming and safety provi- 
sions. 

Der ELIN-Fahrtregler fuer Drehstrom-Schachtfoerdermaschi- 
nen, K.WURDACK. Elin-Zeit v 12 n 1 Mar 1960 p 650-4. 
ELIN speed governor for 3-phase-current shaft hoists; rela- 
tive advantages of application of shunt-motor and 3-phase 
asynchronous motor fitted with slip-ring rotor; efficiency of 
speed governor acting as “‘Thoma’’-regulator. 

Die Automatisierung von Elektrofoerderhaspeln, O.ZINNER. 
Glueckauf v 96 n 9 Apr 23 1960 p 562-70. Automation of 
electric hoisting machines; development and performance of 
pole-changing short circuit rotor drive; types of explosion 
proof electric control equipment. 

Die neue Trommelfoerdermaschine fuer den B-Schraegschacht 
Eisenerz, K.WURDACK. Elin-Zeit v 12 n 1 Mar 1960 p 
29-39. New drum-hoisting-machine for inclined “B” shaft at 
FRisenerz; electric equipment and operation of 3-phase hoisting 
machine; speed control and braking devices. 

Extraction double automatique par skips au Charbonnage de 
Helchteren et Zolder, H.DEFLANDRE. Annales des Mines de 
Belgique n 4 Apr 1960 p 273-92. Two automatic skip hoists 
at Helchter and Zolder coal mines; increase of hoisting 
capacity from 1,000,000 to 2,200,000 tons/annum by moderni- 
zation and installation of additional skip facilities; electric 
control system. 

Fifty Years of Mine Winding, J.C.CHRISTIE, A.SHAW. 
Min Mag v 102 n 2 Feb 1960 p 73-83. Position of electric 
winding engine 50 yr ago; additions and changes applied in 
subsequent years to improve performance and efficiency of 
equipments; application of closed-loop controls, automatic 
working, and increased use of static equipment. 

First Rectifier Convertor Winder in Africa. S African Min 
& Eng J v 71 n 3523 Aug 12 1960 p 357, 359. To obtain 
Ward-Leonard drive, new system of using d-c motor drive 
supplied from mercury are converter was utilized; conven- 
tional motor generator set is replaced with mercury are 
rectifier with grid control; accuracy of speed control is within 
plus or minus 1% of full speed when raising or lowering 
maximum load; cam control maintains winding cycle to 
designed values on all loads. 

Friction Winder at South African Gold Mine, C.ME 
C.BREAD. GEC. Journal y 27 1 4 Autumn 1960 p 17Lby 
Description of multirope friction hoist installed at gold mine 
in West Driefontein, South Africa powered by 2 2050 hp 
d-e motors having maximum capacity of 370 short tons of 
ore/hr from depth of 5460 ft; design, construction, operation 
and performance fully discussed. 

Hoist and Equipment at No. 2 Shaft Mindola, A. - 
VALL. S African Min & Eng J v 70 n 3486 "Dest 1a5S > 
1451, 1453. Main rock winder is completely automatic; wind- 
ing data and method of control; two primary functions are 


MINE HOISTS—Continued 
to permit hoisting of 300,000 tons of ore per mo and to supply 
750,000 ecu ft of ventilation air per min to deeper sections of 
mine: loading flasks for skips and shaft signals. 

Interesting Mine-Hoist Delivery to Seotland. ASEA J v_ 33 
n 3 1960 p 33-9. ASEA multi-rope, friction-drive mine hoists 
installed at Seafield Colliery, East Fife, Scotland ; push- 
button-operated friction hoist works with induction-motor drive 
and dynamic braking. 

Spieckovy prikon teznich zarizeni, F.FABINGER. Electro- 
technicky Obzor v 48 n 6 June 1959 p 3038-11. Peak input of 
hoisting equipment; simplified method for calculating peak 
input of equipment with constant diameter of rope winding 
(cylindrical drums without equalizing rope or Koepe driving 
disk with equalizing rope) with Ward-Leonard or 3-phase 
induction motor drive, taking into account semi-parabolic 
starting methods; diagram for calculating peak input of 
equipment witht Ward-Leonard drive, for depths up to 1250 m. 


Failure. See also Mining Engineering—Research. 


Winder Drum Shaft Failures, D.G.WISHART. S African 
Mech Engr v 9 n 6 Jan 1960 p 185-8. Report on failure of 
shafts of two Ward Leonard cono-cylindrical drum winders, 
one after 47 and other after 43 yr of service; analysis of 
cause of failure, and mechanism of incipient crack initiation 
resulting from combined bending and torsion stresses ; deserip- 
tion of handling of breakdowns by mine personnel. 


Koepe System. Koepe Winding System, N.P.R.CHOUDHURY. 
J Mines, Metals & Fuels v 8 n 8 Mar 1960 p 17-22 (discus- 
sion) 22-3, 26. Outlines of various winding systems; special 
features and advantages of Koepe winding system; for deep 
shaft mining, value of Koepe winder is well recognized, but 
even at shallow depths with not much of payload and rais- 
ings it can work more economically than conventional drum 
winders; recommendation of Koepe system for Indian coal 
mines. 

New Winch Installs Equal Length Koepe Cables. S African 
Min & Eng J v 71 n 3531 Oct 7 1960 p 869, 871. Methods of 
simultaneously installing exactly equal lengths of hoisting 
rope on friction pulley; slip elimination, friction winches, 
keeping ropes under identical tension, and tensioning of 
rollers. 

Rope Installation on Koepe Winder, I.A.HOWIESON. Instn 
Min Engrs—Trans v 119 pt 2 Nov 1959 p 79-90 (discussion) 
91-2. Original of paper indexed in Engineering Index 1959 
p 829 from Colliery Guardian Dee 11 1958. 


Safety Devices. See Mine Hoists—Brakes. 


Signal Systems. See Mines and Mining—Communication 
Systems. 


Wire Rope. Developments on Multirope Friction Hoisting for 
Deeper Levels, K.A.MACMILLAN. Certificated Engr v 33 n 
13 Sept 1960 p 367-75 (discussion) 376-86. Efforts to over- 
come problems which arose when first multirope friction hoist 
was commissioned for shaft of depths in excess of 3500 ft; 
notes on rope dressings, methods of replacing ropes, and 
operational experience on shallower shafts; method for check- 
ing tread lengths given. 

Die Seilfuehrung in England und ihre Einfuehrung in 
Deutschland, D.V.EBELING. Glueckauf v 95 n 16 Aug 1 
1959 p 989-1001. Use of rope guides in England and their 
introduction in Germany; design and experience with use of 
none guides and friction ropes, hoisting rope, cages and 
skips. 

_Essais de controle électromagnétiques des cables d’extrac- 
tion, P.TEISSIER. Revue de l’Industrie Minérale vy 42 n 7 
July 1960 p 605-32. Tests of electromagnetic control of wind- 
ing ropes; ropes in service were examined and _ tested by 
examining samples wire by wire; tests were intended to 
reveal wire fractures and evaluation of rope strength or loss 
of strength by use of electromagnetic recording equipment ; 
factors involved in evaluating recorded results; permanent 
installations may permit rough checks to be carried out even 
during winding operations. 

On Rope Performance and Number of Winding Gye 
Winding Rope, T.AKIYOSHI. Min & Met Inst peace, ie 
76 n 862 Apr 1960 p 212-26. Relation of rope performance 
and number of winding cycles of winding rope and maximum 
values they can reach in every winding system. 

Theory and Practice of Electronic Testing of Windi 
Ropes, T.HARVEY, H.W.KRUGER. § ET thet ee 
Engrs—Trans_ v 50 pt 6 June 1959 p 126-66 (discussion ) 
166-81. Description of phase shifting electromagnetic test- 
ing unit ; specific continuous measurement of lay length in 
winding | ropes; determination and measurement of  ab- 
normalities in shafts and shaft guides: effects of electronic 
testing on rope life. 


Wire Rope for Mines, A.J.MORGAN. Mag of Standards 
v 31 n 6 June 1960 p 175. Note on availability of revised 
Am Standard M11.1-1960 ; it gives up-to-date rope tables 
information on installation and maintenance, suggestions 
for inspection and rope removal, design formulas, ete. ; 


MINE LOCOMOTIVES. See Locomotiyes—Mine, 
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MINE MODELS. See Mine Ventilation—Analogies. 


MINE _ PROSPECTING. See Geology; Geophysics; Mining Ex- 
ploration. 


MINE RESCUE. See Coal Mines and Mining—Accident Pre- 
vention; Mines and Mining—Accident Prevention. 


MINE SAFETY. See Mines and Mining—Accident Prevention. 
MINE SHAFTS 


See also Mine Surveying ; Mine Ventilation; Mines and 
Mining; Mines and Mining—Raise Driving; Shaft Sinking. 


Grouting. See Grouting. 
Lining. See also Mining Engineering—Research. 


Die Haftzugfestigkeit zwischen Beton und Gusseisen und 
Beton und Stahl, F.MOHR, B.HORNEMANN. Bergbauwis- 
senschaften v 7 n 12 June 20 1960 p 285-9. Bond between 
concrete and cast iron and concrete and steel; of great im- 
portance for question of anchorage of cast iron or steel shaft 
lining is knowledge of adherence between tubbing and con- 
erete; values of adhesive traction strength between two struc- 
tural materials. 


Gebirgsverbundener und gleitender Schachtausbau in Guss- 
eisen und Stahl, F.MOHR. Glueckauf v 96 n 3 Jan 20 1960 
p 145-64. Cast iron and steel shaft lining of gliding type, 
bonded to rock; performance and principles of lining; founda- 
tion of gliding lining; consideration of problem from point 
of view of rock mechanics; combination of metal and con- 
crete; extraction of safety pillar and damage to lining. 

MINE SURVEYING 


Marksheiderskii gidrokompas dlya orientirovaniya shakht, 
opasnykh po gazu i pyli, V.N.LAVROV. Ugol v 34 n 12 Dec 
1959 p 29-30. Mine surveying gyrocompass for orientation 
of shafts with gas and dust hazard; permissible gyrocom- 
passes, their testing, and details on construction. 


Sposob vychisleniya orientirovki cherez dva_ vertikal’nykh 
stvola, -V.I.AKULOV. Ugol v 34 n 12 Dec 1959 p_ 32-4. 
Method of calculating orientation through two vertical shafts ; 
method of calculation with least error of directional angle 
value for each side of polygon. 


Treatment of Errors in Field Observations, J.GALLAWAY, 
W.A.MILLIKEN. Colliery Guardian vy 199 n 5148, 5149 Dec 
17 1959 p 617-22, Dee 24 p 629-32. Principle of least squares 
is basis of most useful technique for adjustment of surveying 
observations; estimation of errors involved in observations; 
precision of observations; statistical analysis of errors. 


MINE TIMBER. See Coal Mines and Mining—Roof Supports; 
Mines and Mining—Roof Supports; Wood Preservation. 
MINE VENTILATION 


See also Coal Mines and Mining—Dust Problems; Coal 
Mines and Mining—Firedamp; Diamond Mines and Mining— 
South Africa; Gold Mines and Mining; Mine Dust; Miners— 
Health; Mines and Mining—Dust Problems; Mining Engineer- 
ing—Research; Shaft Sinking. 


Application de la théorie des reseaux maillés aux problémes 
d’aerage minier, J.L.SOULE. Annales de Mines n 6 June 1960 
p 339-56. Application of theory of lattice to problems of mine 
ventilation ; in planning mining project choice must be made 
concerning arrangements relating to sectors, shaft and gallery 
eross sections, and ventilator characteristics, in order that 
each stope shall receive given amount of air; mathematical 
aspect of aeration problems. 


Auxiliary Ventilation in Mines, R.KIRK. Iron & Coal 
Trades Rev v 179 n 4765 Nov 13 1959 p 825-34. Factors 
which should be considered before installing auxiliary ventila- 
tion system; emphasis is placed on aspects of safety and 
atmospheric conditions; system incorporating advantages of 
both forcing and exhausting system; auxiliary ventilation 
systems, exhaust ventilation, forcing ventilation, methane in 
tunnels, factors influencing atmospheric conditions, heat trans- 
fer in heading, effects of leakage on heat transfer, ducting, 
and economics of auxiliary ventilation. 


Auxiliary Ventilation with Continuous Mining Machines, 
T.L.GARWOOD. Illinois Min Inst—Proc Oct 1959 p 18-21. 
Size of equipment and quantity of air required can be as- 
certained only through tests and observations because gas 
emission varies so greatly; conclusions should be reached only 
after such tests and after analysis of combination of factors 
involved. 


Brattice Cloth Efficiency, J.J.SCOTT, L.K.MARSHALL. Coal 
Age v 65 n 3 Mar 1960 p 107-10, 112, 114. Laboratory tests 
on leakage through brattice cloth followed by field studies on 
applications at Emnoco Collieries, Inc, show that standard- 
treated No. 3 jute and double-warp cloths are effective air 
barriers, when properly installed; graphic comparison of 
different grades of cloth, diagrams of underground installa- 
tions; cost comparisons. 


Channelling Air to Working Faces. S African Min & Eng 
J v 71 n 3534 Oct 28 1960 p 1061-3. Optimum ventilation 
under conditions of heat and humidity in Free State mines 
is obtained by controlling dissipation of air from actual 
working areas; direction of air currents to working face is 


MINE VENTILATION—Continued 


accomplished by blocking off all openings by hanging Vynide 
brattice ; material is made from plastic sheet or plastic fabric 
which is strong, impervious to air and water, and fireproof. 


Der Wetterwiderstand von Schaechten, R.GREUER. Bergbau 
Archiv v 21 n 1 1960 p 1-26. Air flow resistance of shafts; 
terminology in calculation of air flow resistance; study of air 
flow resistance of shaft walls and lining in Germany, Soviet 
Union, Belgium, and other countries. 65 refs. 


Descensional Ventilation, E.HUBERT. Colliery Guardian 
v 200 n 5162 Mar 24 1960 p 313-19. Ascensional vs descensional 
ventilation compared; results of research are in favor of 
latter; temperature, humidity, and methane clearance con- 
siderations. 


Design of Ventilation Systems of New Mines, F.B.HINS- 
LEY. Colliery Guardian v 199 n 5144, 5145 Nov 19 1959 p 
451-8, Nov 26 p 511-14. Estimation of air quantity and 
ventilating pressures; types and comparison of mine fans de- 
signed for mining ventilation. 


Die Moeglichkeiten zur Bestimmung von Luttenkennwerten 
und ihre Benutzung bei der Planung von Sonderbewetterungs- 
anlagen, B.SANN. Bergbau Archiv vy 21 n 2 1960 p 1-16. 
Possibilities of determining characteristic values of ventila- 
tion ducts and their utilization by planning of special ven- 
tilation systems; calculation for case of leakproof and leaking 
ducts; graphic solution of ventilation problem. 


Die verschiedenen Arten der Waermeuebertragung unter 
besonderer Beruecksichtigung der Gasstrahlung der Gruben- 
wetter, W.BECKMANN. Bergbauwissenschaften v 7 n 9-10 
May 10 1960 p 242-5. Different kinds of heat transfer with 
special consideration of mine atmosphere radiation; heat 
transfer between human body, air, and rock surface. 


Economic Factors in Design and Operation of Underground 
Ventilation Circuits, M.J.WEST. Instn Min & Met—Trans 
v 68 pt 12 1958-59 Sept 1959 p 561-75, (discussion) v 69 pt 
3 1959-60 p 111-16, pt 12 p 720-2. Major costs in operating 
underground airway are analyzed and method of determining 
economic size of airway in terms of such costs is established ; 
practical application of method, regarding both design of 
airway and operation of complete circuit; series of charts is 
included showing economic size of airway under varying 
circumstances, together with charts showing cost of operat- 
ing fans and evasees. 


Effect of Pneumatic Stowing on Ventilation, J.V.SPENCE, 
J.CARVER. Colliery Guardian v 200 n 5172 June 2 1960 p 
599-604. Retardation of intake air by air discharged from 
pneumatic stowing installations; influence of pneumatic stow- 
ing on firedamp content of air; low pressure pneumatic 
stowing; application of auxiliary ventilation to pneumatically 
stowed faces; discharge ventilation in narrow workings; most 
effective place for delivery end of duct is projection distance 
which has to be determined for each set of circumstances. 


Fin numerisch-graphisches Verfahren zur Berechnung der 
Erwaermung von Grubenwettern, T.BOLDIZSAR. Bergbau 
Archiv v 21 n 2 1960 p 17-27. Numerical and graphical 
method of calculating heating of mine atmosphere; heating 
of underground atmosphere by heat of country rocks; in- 
fluence of absorption of water vapor; consideration of other 
different sources of heat. 23 refs. 


Empirical Study of Heat Flow in Stopes in South African 
Gold Mines, J. de V-.LLAMBRECHTS. S African Inst Min & 
Met—J v 60 n 6 Jan 1960 p 285-8. Discussion of paper in- 
dexed in Engineering Index 1959 p 830 from Jan 1959 issue. 


Estimation and Reduction of Aerodynamic Resistance of 
Mine Shafts, J.G.BROMILOW. Instn Min Engrs—Trans v 
119 pt 8 May 1960 p 449-74. Resistance to airflow of walls 
and furnishings of mine shaft, and of cages and _ skips; 
formula giving approximate value of Atkinson’s friction co- 
efficient for any shaft and its furnishings; formula contains 
terms for easily determined linear dimensions, coefficient of 
drag of buntons and interference factor; laboratory study of 
aerodynamic resistance of cages and shaft insets; practical 
ways of minimizing resistance to airflow of mine shafts. 


Face Ventilation and Dust Control in Continuous Mining, 
C.M.SMITH. Mechanization v 24 n 1 Jan 1960 p 45-52. Re- 
lease of methane; necessity of auxiliary ventilation; line 
bratticing; fans and tubing; current practices of face 
ventilation in coal mine; suppression and measurement of 
dust; problems concerning dust control. 


Face Ventilation with Auxiliary Fans, D.S.KINGERY. Coal 
Age v 65 n 2 Feb 1960 p 138-40, 142. Solving problems of face 
ventilation in continuous mining of coal with auxiliary fans 
and tubing; comparison of various systems; using small 
blower or diffuser in combination with exhaust system 
provides advantages of both blowing and exhaust systems; 
diffuser capacity in combination system should be one-third to 
one-fourth that of intake when gas emissions are heavy; 
system installation and maintenance; safety problems; 
recommendations. 


Flow Phenomena Associated with Stopping of Mine Fans, 
F.B.HINSLEY, J.D.JONES. Instn Min Engrs—Trans v 119 
pt 11 Aug 1960 p 647-56; see also Colliery Guardian y 200 n 
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MINE VENTILATION—Continued 


5171 May 26 1960 p 571-6. Experiment to measure variations 
in flow and pit-bottom water-gage; results showed that 97% 
of change of pit-bottom water-gage took place in 5 min and 
that stable pit-bottom natural ventilating pressure was 
reached in about 33 min; calculations indicated that if fan 
had come to rest immediately after switching off, inertial 
energy of air should have been dissipated in 3-4 min. 


Geothermal Investigations Concerning Heating of Air in 
Deep and Hot Mines, T.BOLDIZSAR. Mine & Quarry Eng v 
26 n 6 June 1960 p 253-8. Solution of Bessel differential 
equation for hollow cylinder embedded in medium of given 
conductivity and diffusivity may serve as good model for 
heat conduction around mine airways; heating of air passing 
through airway may therefore be established by considering 
rock heat alone; temperature of mine air can be calculated 
in practice by taking into account other calorific effects. 


Hinweise fuer den Aufbau und den Betrieb von Sonderbe- 
wetterungsanlagen, W.VOSS. Glueckauf v 96 n 4 Feb 13 1960 
p 205-21. Recommendations for construction and operation 
of special ventilation facilities; installations of fans and air 
ducts; details on installation and costs. 


Influence of Variation in Intake Air Temperature Upon 
Underground Air Temperature, Y.HIRAMATSU, J.KOKADO. 
Min & Met Inst Japan—J v 75 n 857 Nov 1959 p 1015-19. 
Studies on calculation of underground air temperature, taking 
variation in intake air temperature into consideration; 
maximum or minimum temperature underground is ob- 
tained by adding or subtracting product of amplitude of 
atmospheric air and decrement to or from mean air tem- 
perature; damping of hourly variation is more rapid than that 
of seasonal variation. English summary. 


Large-Diameter Boreholes for Ventilation and Staple Shaft 
Sinking, J.H.PEDLEY. Instn Min Engrs—Trans v 119 pt 10 
July 1960 p 627-42 (discussion) 642-4. Development of Cyn- 
heidre mine; type of machinery used and preparation of site; 
drilling and use of large-diameter boreholes; method for shaft 
sinking; greater safety and less interruption in development 
can be achieved when driving inter-horizon connections in 
ground liable to outbursts of firedamp and coal, and to 
facilitate sinking of staple shafts; advantages of method. 


Practical Mine Ventilation. Mechanization v 23 n 12 Dec 
1959 p 59-61. Correct use of anemometers in measuring air 
velocity can prevent errors of as much as 25%; formulas and 
data for calculating ventilation pressure, necessary power, 
and resistance permit computation of all necessary factors 
for correct installation of fans to provide proper ventilation. 


Pre-Cut Plastic Stoppings, G.C.BARNES. Mechanization v 
24 n 9 Sept 1960 p 81-2. Industrial nylon with polyvinyl 
chloride plastic coating formulated for fiber protection and for 
continuous exposure without excessive plasticizer losses is 
being used successfully for construction of temporary stop- 
pings, check curtains, and line brattice in underground mines. 


Regulation of Fans for General Ventilation of Mines, J.E. 
GILL. Can Min J v 81 n 10 Oct 1960 p 82-6. Volume flow of 
fans is regulated by conventional dampering at inlet or 
outlet of fan or in duct work, by speed change, variable in- 
let vanes and adjustable pitch blades; performance curves 
show influence of various factors in operation. 


Simple Method of Estimating Resistance to Airflow in 
Any Shaft Section, J.C.ANDERSON. Instn Min & Met—Trans 
v 68 pt 12 1958-59 Sept 1959 p 555-9, (discussion) v 69 pt 3 
1959-60 p 117-22, pt 9 p 569-71. Importance of correct assess- 
ment of mean hydraulic depth of shaft, as well as its re- 
sistance to rubbing friction, if reliable estimate of flow re- 
sistance at any particular section is required; using dimen- 
sions of particular shaft author’s method of calculation is set 
out in full, and concluding note deals with application of 
Atkinson formula to hydraulic flow in channels and drains. 


Some Observations on Law of Airflow Resistance, J.R.HOD- 
KINSON, S.J.LEACH. Colliery Eng v 36 n 430 Dee 1959 
p 526-8. Measurements of pressure loss in ventilated airways 
over wide range of airspeed which confirm that there can be 
appreciable deviations from square-law of airflow resistance. 


Sur un procédé de mesure des débits d’air a l’aide d’un 
anémométre, A.FAUQUET. Revue de l’Industrie Minérale v 
41 n 7 July 1959 p 583-9. Process of measuring air supply by 
means of anemometer; determination of causes of errors due 
to flow of inlet air and to inertia of apparatus. 


Survey of Face Ventilation Practices in Coal Mines, R.W. 
STAHL, F.F.KAPSCH. US Bur Mines—Report Investigations 
n 5560 1960 13 p. Systems adaptable for condition due to 
increasing use of continuous miners, especially boring type, 
considered best from theoretical and experimental stand- 
points; installation of plastic brattice cloth increases air flow. 


Systemes de portes d’aerage etanches pour exploitations 
minieres. Mines et Metallurgie n 3535 Dee 1959 p 1787-8. 
System of ventilating doors for mining operations; types of 
trap and articulated swivel doors; electric mechanism actuat- 
ing them. 


MINE VENTILATION—Continued 

Ventilation of Stanrock Uranium Mines, R.G.ZAHALAN. 
Can Min J v 81 n 10 Oct 1960 p 86-94. Mine is provided with 
one service and one production shaft; main supply fans are 
located underground on mining level at service shaft and 
consist of five three-stage direct driven contra-rotating fans 
in parallel; supply fans require only one air lock and are 
off haulage-ways; multiple fans feature flexibility and 
economy of operation. 


Wet-Bulb Temperature Gradients in Horizontal Airways, 
G.G.WILES. § African Inst Min & Met—J v 60 n 6 Jan 
1960 p 289-91. Discussion of paper indexed in Engineering 
Index 1959 p 831 from Feb 1959 issue. 


Air Conditioning. Die Verbesserung des Grubenklimas mit Hilfe 
von Klimaanlagen, W.HOFFMANN. Glueckauf v 95 n 1 Jan 
8 1959 p 30-6. Improvement of underground climate by means 
of air conditioning; application in coal mines of Ruhr basin ; 
experience with system in Germany, United States, India, 
Europe, and South Africa. 87 refs. 


Mobile Cooler Conditions Africa’s Hot Gold Mines. Eng & 
Min J v 161 n 3 Mar 1960 p 78-9. Track mounted coolers are 
trammed to working sites, cooling only air that directly 
affects miners: they have 30-ton refrigeration capacity, 
capable of cooling 6000 efm of mine air; F-12 found to be 
best refrigerant. 


Planung und Betrieb von Klimaanlagen fuer Abbaubetriebe, 
S.BATZEL. Glueckauf v 95 n 1 Jan 3 1959 p 47-65. Design 
and operation of air conditioners in mines; determination 
of refrigeration requirement; local efficiency; effect of rock 
temperature; extent of dependence of underground tempera- 
ture on amount of ventilation air; effect of humidity; 
operational experience. 


Analogies. Die Berechung von Druckluftnetzen mit Hilfe eines 
elektrischen Analogierechengeraetes, K.REIFGERSTE, H. 
OBSTOY, H.SCHLAEFKE. Bergbau Archiv v 21 n 2 1960 
p 28-42. Calculation of compressed air duct network by means 
of electric analog computer; principles of modeling and 
practice of modeling l-p compressed air ducts which are part 
of ventilation system. 


Ein neues Widerstandszellenprinzip zur Verwendung in 
Analogierechenanlagen fuer den Bergbau, B.SANN. Bergbau 
Archiv v 21 n 1 1960 p 27-39. New resistance cell principle 
for application of analog computers in mining engineering ; 
modeling of ventilation circuit using media of constant density 
and changing density; details on electric system used in 
modeling. 

Models. See Mine Ventilation—Analogies. 
MINERAL AGGREGATES. See Concrete Aggregates. 


MINERAL DEPOSITS. See Geology; Mineral Industry and 
Resources; Ore Deposits. 


MINERAL EXPLORATION. See Mining Exploration 
MINERAL INDUSTRY AND RESOURCES 


See also Asbestos; Barite; Bauxite; Bentonite; Beryl; 
Borates; Caleite; Chromite; Clay; Coal Deposits; Copper 
Deposits; Diamonds; Fluorspar; Geochemistry; Geological 
Surveys; Geology; Geophysics; Germanium; Gold Deposits; 
Graphite—United States; Gypsum; I]lmenite; Limestone; Mag- 
nesite; Manganese Deposits; Mica; Mineralogy; Mining Ex- 
ploration; Monazite; Pegmatite; Perlite; Petrology; Tale. 

Annual Review—1960. Min J May 1960 265 p between % 
and 275. Data on production, consumption and prices of 
metal throughout world; precious metals, older major metals, 
light metals, steel industry metals, fuel minerals, nuclear 
metals, electronics metals and minerals, chemical and metal- 
lurgical minerals, insulants and refractories, gemstones and 


abrasives, technical progress and mining fields by conti- 
nents. 


Detailed Look at Present Supplies, R.C.NELSON. Eng & 
Min J v 161 n 5 May 1960 p 93-7. Location of deposits, ore 
type production and resources of tungsten and molybdenum 
by continents; world tungsten reserves are 175,000,000 short 
ton units; United States reserves may be adequate for present 
but long range outlook is questionable; domestic molybdenum 


ore reserves are sufficient for next 10 to 20 yr regardless of 
demand. 


Die Aussagesicherheit der Vorratsangaben von Lagerstaet- 
ten, H.JAHNS. Zeit fuer Erazbergbau u Metallhuettenwesen 
v 12 n 5, 7 May 1959 p 225-33, July p 338-44. Forecasting 
correct data on reserves of mineral deposits; problem of 
precision in calculation of reserves; calculation of precision 
on basis of frequency distribution; five assumptions of mathe- 
matical calculation; example of precision in data on reserves. 

Gaging Future Mineral Demand, R.J.LUND. Can Min J v 
81 n 4 Apr 1960 p 116-20. Factors that control longer range 
demand for metal and minerals are population, living stand- 
ards, technology and price; per capita consumption of in- 
dustrial minerals and metals is indicated by graphs and 
interpolated to 1975; present and future status of rare metals. 


Intriguing Examples of Geology Applied to Industrial 
Minerals, J.L.GILLSON. Economie Geology v 55 n 4 June- 
July 1960 p 629-44. Typical occurrences and origin of 
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MINERAL INDUSTRY AND RESOURCES—Continued 


asbestos, barite, boron, bromine, clays, fluorspar, lime and 


pozzolan cement, pegmatites, sand and gravel, and titanium 
deposits. 


Metals and Minerals Review and Forecast. Min World v 22 
n 5 Apr 25 1960 p 69-88. Statistics on output of metallic 


and nonmetallic minerals; trends in development of particu- 
lar mineral industries. 


Mineral Resources and Metal Reserves—Presidential Ad- 
dress, R.L.PRAIN. Inst Metals—J v 88 pt 9 May 1960 p 
387-93. Problems of raw materials for metal industry; de- 
velopment of mining industry: proportionate uses of metals; 


economics of supply; distribution of mineral resources; role 
of Institute of Metals. 


Mineral Resources on Ocean Floor, J.L.MERO. Min Con- 
gress J v 46 n 10 Oct 1960 p 48-58. Mineralogy, size, growth 
and composition of manganese nodules found in deep oceanic 
sediments; effect of ocean currents on nodule formation; 
assays and distribution of nodules from various regions; 
other deep sea sediments of economic interest are red clays, 
nickel-iron spherules, barium sulphate, and phosphorite. 


Minerals from Sea. Min J v 254 n 6514 June 24 1960 p 
742-3. Sodium chloride, magnesium, calcium and potassium 
account for more than 99% of salts; offshore commercial 
sulphur operation seven mi off coast of Louisiana in Gulf 
of Mexico; proposed hydraulic mining dredge for extracting 
Manganese nodules. 


Mining In ’59. Min Congress J v 46 n 2, 3 Feb 1960 80 p 
between p 34 and 121, Mar p 72-8. Group of 26 papers by 
27 authors dedicated to production, consumption and outlook 
of metallic and nonmetallic minerals, coal and cement, mining 
methods, potash, ore treatment, coal preparation and coal 
research, and mine safety. 


1959 Annual Review. Can Min J v 81 n 2 Feb 1960 p 93-203. 
37 papers by 31 authors on mineral industry by provinces of 
Canada, countries, and continents; principal metals, non- 
metallic minerals, coal, petroleum and natural gas; mining 
exploration, mining, milling and process equipment. 


91st Annual Survey and Outlook. Eng & Min J v 161 n 2 
Feb 1960 103 p between p 89 and 255. Statistics on output 
and consumption in United States of major and minor metals, 
ferroalloy metals, and nonmetallic minerals; reference is 
made to development of mineral industry in separate States, 
Canada, Latin America, and other countries. 


Statistical Summary of Mineral Industry, World Produc- 
tion, Exports and Imports 1953-1958. Great Britain, Overseas 
Geological Surveys—Mineral Resources Div. Her Majesty’s 
Stationery Office, London, 1960 389 p. Statistics by countries 
of world and estimates for countries of eastern Europe and 

hina. 


Survey of World Wide Mining Activities. Min World v 22 
n 5 Apr 25 1960 p 119-32, 134-44, 146-54. Statistics on mining 
activities by continents and countries. 


World Reserves of Lead and Zinc, C.O.SWANSON. Can 
Min & Met Bul v 53 n 577 May 1960 p 346-9. Examination 
of accuracy of estimates of world lead and zine reserves; 
uncertainties arise from necessity of evaluating probability 
of existence of some classes of ore, determining cut off 
grade and lack of information on some properties; decrease 
in average grade of reserves is noted, both in large and 
high grade mines and in newly discovered properties; no long 
term shortage of lead and zinc is in sight. 


Alberta. Northeast Corner of Alberta and Adjacent Area: Its 


Development and Mineral Potential, J.D.GODFREY. Can 
Min & Met Bul v 53 n 576 Apr 1960 p 250-9. Account of 
economic developments on and adjacent to Canadian Shield; 
mining and industrial developments; mineral exploration for 
uranium, lead, zinc, and petroleum and general geology; 
information on structural types and patterns available from 
study of aerial vhotos of 3600 sq mi of Shield; metamorphic 
rocks of region exhibit wide, persistent shear zones. 


Asia. Mining Developments in Asia and Far East 1957. United 


Nations. Economic Commission for Asia & Far East—Mineral 
Resources Development Series n 11 (Bangkok) 1959 50 p. 
Data on mineral fuels and mineral production in 19 Asiatic 
countries; mineral policies, exploratory and development 
activity; data showing economic mineral] deposits. 


Brazil. Ueber einige Mineralvorkommen in den Staaten Minas 


Gerais und Bahia, Brasilien, H.GRABERT. Glueckauf v 96 n 
21 Oct 8 1960 p 1350-4. Some mineral deposits in states of 
Minas Gerais and Bahia, Brazil; deposits of iron, gold, 
manganese, zircon, rare metals, uranium deposits, and oil 
field activities. 


Bulgaria. Poleznye iskopaemye Bolgarii, A.G.DELCHEV, S.N. 


TONEV. Razvedka i Okhrana Nedr v 25 n 11 Nov 1959 p 
60-3. Characteristics of deposits, quality, and reserves of 
coal, oil and natural gas, iron, manganese, copper, lead and 
zine, and nonmetallic minerals. 


California. Fifty-Fifth Report of State Mineralogist, G.B. 


OAKESHOTT (et al). California. Dept Natural Resources— 
Div Mines—Report n 55 1959 244 p, 1 map. Administration 
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and services offered by division of mines; mineral production 
during 1956-57; directory of California mineral producers, 
dealers, and laboratories; metal, mineral, and mineral fuel 
review for United States for 1957. 


Fifty-Sixth Report of State Mineralogist, IL.CAMPBELL (et 
al). California. Dept Natural Resources—Diy Mines—Report 
n 56 1960 219 p. Summary of work in California by Geologic 
Div, US Geol Survey; California Mineral Commodities in 
1958; directory of California mineral producers, dealers, and 
cree: 1959; metal, mineral, and mineral fuel review 
or 3 


Mineral Deposits of Lake Elsinore Quadrangle, California, 
R.ENGEL, T.E.GAY, Jr, B.L.ROGERS. California. Dept 
Natural Resources—Div Mines—Bul n 146 1959 p 59-144, 4 
maps. Mineral resources include arsenic, copper, gold, lead- 
silver-zinc, manganese, and tin, and nonmetallic commodities, 
such as clay, coal, limestone, silica, stone, and hot mineral 
springs; occurrences of deposits and location of mines. 


Canada. Canadian Mineral Industry 1956. Canada. Dept Mines 


& Tech Surveys—Mineral Resources Div—Mineral Report n 1 
1956 (Published May 1960) 447 p. $1.00. Statistics on metallic 
minerals, nonmetallic minerals, and mineral fuels produced on 
commercial scale during 1956. 


Gold Mining Industry—1958. Canada. Dominion Bur Statis- 
tices n 26-209 Jan 1960 B-39 p. Statistics on alluvial gold 
mining, auriferous quartz mining, and _ copper-gold-silver 
mining production, export, import, consumption, and costs 
including labor, fuel, and electricity. 


Miscellaneous Non-Metal Mining Industry—1958. Canada. 
Dominion Bur Statistics n 26-220 Jan 1960 P-46 p. Statistics 
on production, costs, fuel and electricity, and net values of 
production of arsenious oxide, barite, corundum, diatomite, 
fluorspar, garnet, graphite, grindstones, pulpstones and scythe- 
stones, iron oxides, lithia, magnesite and brucite, magnesium 
sulphate, mica, mineral waters, perlite, phosphate rock, potash, 
pyrite, pyrrhotite, silica brick, sodium carbonate, sodium 
sulphate, sulphur, strontium, vermiculite, and volcanic dust; 
equipment used; world production rates. 


Nickel-Copper Mining, Smelting and Refining Industry— 
1958. Canada. Dominion Bur Statistics—Publ on Mineral 
Statistics n 26-211 Dee 1959 D-15 p. Statistics on production 
values, imports, exports, and consumption of nickel and 
copper; ore reserves; production of metals of platinum group, 
selenium, and tellurium; cost estimates of labor, fuel and 
electricity. 


Some Economic Factors Affecting Northern Mineral De- 
velopment in Canada, A.DUBNIE. Canada. Dept Mines & 
Tech Surveys—Mineral Resources Div—Mineral Information 
Bul MR 38 Dec 1959 61 p, 1 map. Factors which contribute 
to cost increment for northern operation are geographical 
factors, size of operation, type of extraction process re- 
quired, availability of labor, and company policy concerning 
labor and inventories; analysis of special problems related 
to mining. 


China. China’s Mineral Resources, K.P.WANG. Min J v 255 


n 6519 July 29 1960 p 122-3. Value of mineral output in 1958 
was 4.5% of gross national product; China ranked first in 
world production of antimony and tungsten in 1958 and is 
prominent producer of tin, bismuth, mercury, manganese and 
molybdenum ore; coal output is third greatest in world; China 
is seventh largest producer of iron and steel; petroleum, 
copper, lead and zinc reserves are scarce or inadequate. 


Itogi raboty pervoi Vsekitaiskoi konferentsii po geologii i 
poleznym iskopaemym, SYUI TSZE. Sovetskaya Geologiya v 2 
n 9 Sept 1959 p 3-19. Results of All-Chinese conference on 
geology and mineral resources; general aspects of metal- 
logenie provinces of China, their geology and mining prob- 
lems; survey of major discoveries; plans for future studies. 


Mineral Wealth and Industrial Power—Communist China’s 
Boasts Begin to Come True, K.P.WANG. Min Eng v 12 n 8 
Aug 1960 p 901-12; see also J of Metals v 12 n 12 Dec 
1960 p 945-51. Status of China’s mineral products; world 
significance of Chinese minerals; mineral self sufficiency of 
China; details on coal, petroleum, iron and steel, ferroalloy 
minerals, nonferrous metals, light metals, precious metals, 
minor metals, chemical materials, and other nonmetal re- 
sources and their utilization. 


Red China Steps Up Its Geological Service, E.A.ALEX- 
ANDROV. Min Eng v 12 n 3 Mar 1960 p 248-50. Inferred 
reserves of coal are estimated at 1500 billion tons; oil and 
gas potentialities in Mesozoic sediments; iron ore reserves 
are estimated at 100 billion tons; sedimentary manganese 
deposits; among other available minerals, China stands first 
in world in antimony reserves; geological administration ; 
possibilities of potential industrial development during next 
yor 20) yr. 


Congo. Rapports. Union Miniere Du Haut-Katanga, May 25 


1960 47 p. Annual report of Union Miniere of High Katanga ; 
statistics on output of copper, cobalt, zinc, uranium, radium, 
germanium, cadmium, gold, and silver in 1959. English sum- 
mary. 
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Cyprus. Activite et perspectives de l’industrie miniere a Chypre, 
J.CHYNOWETH. Mines et Metallurgie n 3532 Sept 1959 p 
523-4. Activity and prospects of mining industry in Cyprus; 
output of copper and iron sulphides, chromite, and asbestos ; 
data on ore treatment. 

Dominican Republic. Mining in Dominican Republic. Mine & 
Quarry Eng v 26 n 2 Feb 1960 p 67-8. Production and de- 
velopment of gypsum, salt, bauxite, iron ore, marble, nickel 
and petroleum; recent development of gypsum and salt re- 
sources is emphasized. 

France. Eléments statistiques 1958: France-Union Francaise- 
Sarre. Annales des Mines July-Aug 1959 p 449-547. Statistics 
for 1958; France-French Union-Sarre; statistics on coal and 
coal byproducts, metallic and nonmetallic minerals, petroleum, 
and rare metals. 

Gites mineraux des Corbieres, G.VIE. Mines et Metallurgie 
n 3534, 3535 Nov 1959 p 665-6, Dee p 732-3. Mineral deposits 
of Corbieres include Paleozoic massif with hydrothermal 
chaleopyrite, barite, lead, antimony, and silver mineraliza- 
tion; also iron and manganese deposits of controversial 
origin occur. 

Revue de la situation des combustibles minéraux et des 
principaux metaux et minerais en France en 1959. Annales 
des Mines July-Aug 1960 p 374-408. Review of situation with 
mineral fuels and principal ores in France during 1959; 
statistics on solid mineral fuels and hydrocarbons, iron ore, 
bauxite, alumina and aluminum, copper, zine ore and metal, 
lead, nickel, manganese, tin, tungsten, phosphates, sulphur, 
and pyrites. 

Revue de la situation des combustibles mineraux solides 
et des principaux metaux et minerais en France en 1958. 
Annales des Mines July-Aug 1959 p 406-33. Review of situa- 
tion with coal and principal metallic and nonmetallic minerals 
in France during 1958; statistics on output, consumption, and 
prices of coal, iron ore, bauxite, copper, zine, lead, nickel, 
manganese, tin, tungsten, phosphate, and potassium. 


French Overseas Territories. Revue de la situation de l’indus- 
trie miniére dans les territoires d’Outre-mer, les Etats 
d’Outre-mer de la Communauté, au Togo, au Cameroun et en 
Guinée en 1958 (et perspectives pour 1959). Annales des 
Mines July-Aug 1959 p 434-48. Review of mineral industry in 
overseas territories, overseas states, commonwealth of Togo, 
Cameroons, and Guinea in 1958 (and forecast for 1959); 
statistics on output of metallic and nonmetallic minerals, 
rare and minor metals, and petroleum. 


Revue de la situation de l’industrie miniére en 1959 dans 
les Pays d’Outre-mer de zone france autres que l'Afrique du 
Nord, le Sahara-Nord, les Antilles, la Guyane et la Reunion. 
Annales des Mines July-Aug 1960 p 409-33. Review and 
position of mining industry during 1959 in overseas countries 
of French currency zone, except North Africa, Northern 
Sahara, Antilles, Guiana, and Reunion island; data on out- 
put of metallic and nonmetallic minerals, including petroleum. 


Ghana. Report of Mines Department for Period 1st April, 
1958-31st March, 1959. Accra, Ghana 1959 29 p. Types of 
deposits, available quantities of ore, market potential and 
labor costs for mining of minerals such as gold, manganese 
ore, diamonds and bauxite. 


India. Development of India’s Mineral Industries, A.K.DEY. 
Indian Minerals v 8 n 3 July-Sept 1959 p 184-90, 1 map. 
India’s resources of coal and of ores of ferrous metals are so 
vast that she can dominate market for ferrous metals, in 
East and perhaps even further; deficiency in nonferrous 
metals, however, may be solved, at least in part, by extend- 
ing mining operations in Singhbhum belt, and by exploring 
potentialities of deposits of Rajasthan and of Sikkim-Darjee- 
ling region. 


Iran. Iran Seeks Mineral Development, T.ZIAI. Eng & Min J 
v 161 n 7 July 1960 p 74-6. In order to develop her mineral 
resources Iran has enacted favorable mining legislation to 
encourage private foreign investment; summary of Iranian 
mining law and exploration and operational procedures; brief 
description and location of iron, chromite, tungsten, lead 
copper, magnesite, sulphur, salt, turquoise, and gold. é 


Review of Mineral Resources in Iran. Min J v 254 n 6505 
Apr 22 1960 p 460-1. General geology and mineral deposits; 
tabulation of iron, manganese, chromium, tungsten lead-zine, 
copper antimony, coal and other mines and mills. : 


Kansas. Mineral Industry in Kansas in 1958, W.H.SCHOEWE. 
Kansas State Geol Survey—Bul n 134 Oct 15,1959 p 243-87. 
Minerals produced in state were valued at $514,234,445: of 
this total, 85.7% was derived from sale of mineral fuels 
and associated products, 14% was contributed by nonmetals 
excluding mineral fuels, and 0.3% by metals. 


Mexico. Programa y Resultado de Trabajos Realizados Durante 
el Ejercicio 1957-1958, G.P.SALAS. Mexico. Instituto Geo- 
logico—Anales v 14 1959 43 p. Program and results of work 
accomplished during 1957-1958; study of origin of cap rock 
sulphur, sulphur deposits of Tehuantepec, Jurassic phos- 


MINERAL INDUSTRY AND RESOURCES—Continued 


phorites, mereury deposits, ore deposits of Bajio and adjacent 
regions, compilation of metallogenic maps, groundwater 
studies, geological survey, and paleontological studies. 


Mississippi. Mississippi Mineral Resources, F.F.MELLEN. Mis- 
sissippi. State Geol Survey—Bul n 86 1959 100 p, 2 maps. 
Petroleum industry’s impetus to growth of mineral economy ; 
agricultural lime, refining of oil, ceramic industries, portland 
cement, and concrete aggregates industries’ expansions ap- 
pear desirable; glass sand, lignite, carbon dioxide gases, 
sulphur gases, iron ores, glauconite, heavy minerals, clays 
for alumina extraction, tripoli and chert, deserve further 
study toward industrial use; distribution, and chemical 
analyses of selected minerals. 

Montana. Mines and Mineral Deposits Except Fuels. Jefferson 
County, Montana, R.N.ROBY, W.C.ACKERMAN, F.B.FUL- 
KERSON, F.A.CROWLEY. Montana. Bur Mines & Geology— 
Bul n 16 June 1960 122 p, 1 map. Principal rocks of area 
are igneous rocks related to Boulder batholith, which under- 
lies most of county; sedimentary rocks range in age from 
Precambrian to Tertiary; production of gold, silver, copper, 
lead and zine for period 1902-58; mining districts and in- 
dividual mines. 


Progress Report on Clays of Montana, U.M.SAHINEN, 
R.I.SMITH, D.C.LAWSON. Montana. Bur Mines & Geology— 
Bul n 13 Jan 1960 83 p. Purpose of project is to catalog 
clay and shale deposits; clays are examined for possible use 
as ceramic raw materials, sources of expanded shale light- 
weight concrete agggregate, and sources of alumina for pro- 
duction of metallic aluminum; uses and testing of clays; 
X-ray diffraction data, chemical analyses, description of 
clays and deposits. 


New Caledonia. Les resources minérales de la Nouvelle-Calé- 
donie, P.KOCH, R.BRIOT. New Calédonie—Bul Geologique n 
1 1958 p 23-48, map. Mineral resources of New Caledonia ; 
nickel, chromite, and iron ore deposits are associated with 
ultrabasie rocks; manganese is affiliated with underwater 
lava flows; gold and rutile occur in metamorphic formations ; 
coal and hydrocarbon shows are found in sediments; there is 
some mercury, antimony, pyrite, tungsten, titanium and 
molybdenum mineralization. 


New Hampshire. New Hampshire Mines and Mineral Loca- 
tions, P.MORRILL. Dillingham—Naples, Maine 1958 65 p. 
$1.45. Locations of mines and available mineral deposits. 


New York. Mineral Occurrences of New York State With 
Selected References to Each Locality, E.M.LUEDKKE, C.T. 
WRUCKE, J.A.GRAHAM. US Geol Survey—Bul n 1072-F 
1959 p 385-444, 1 map. References and locations are compiled 
for more than 1000 mineral occurrences in New York State; 
occurrences are shown on map and are given by com- 
modity and eounty in locality list; fuels, sand and gravel, 
and clay are not included. 


New Zealand. Report on Working of State Coal Mines for 
Year Ended Dee 81 1959. New Zealand. Mines Statement 
1959 154 p. Mineral production statistics for 1958 and 1959, 
developments and status in gold and silver mining, petroleum 
and other minerals; open and underground coal mining 
methods, coal industry and production; coal research, in- 
vestigation and development; mining education, safety and 
employment; mining and quarrying accidents; legislation. 


Newfoundland. Industrial Mineral Exploration in Newfound- 
land, D.JJOHNSTON. Can Min J v 81 n 4 Apr 1960 p 91-5. 
Production, location of deposits and exploration for fluorite, 
pyrophyllite, gypsum, limestone, clay and shale, sand and 
gravel, asbestos, barite, chromite, magnesite, pyrite and 
building stone; exportation of industrial minerals by sea and 
to central Canadian markets. 


Nicaragua. Resumen de los reconocimientos de zones minerali- 
zadas. Nicaragua. Servicio Geologico Nacional—Boletin n 8 
1959 p 9-12, map. Review of exploration of mineralized 
zones; characteristics of occurrences and deposits of copper, 
iron, gold and silver, manganese, pumice, clays, and gypsum. 


Nova Scotia. Review of Mining Activity in Nova Scotia 1959, 
R.SLATER. Can Min & Met Bul v 53 n 580 Aug 1960 p 
643-4. Value of total mineral production and mine production 
figures for coal, gypsum, barite, salt, sandstone, limestone 
and dolomite, granite and quartzite, crushed stone, petroleum, 
and ceramics materials; summary of prospecting and survey 
programs. 


Nyasaland. Non-Radioactive Minerals of Tambane District, 
Nyasaland, V.L.BOSAZZA. Min Mag v 103 n 2 Aug 1960 
p 78-86. Chief minerals occur to west of Tambane, along or 
west. of Basement Complex—-Nepheline syenite complex and 
consist of brown and blue corundum, columbite, ilmenite 
magnetite, and microscopical pyrite, with some molybdenite, 
and garnet. a, 


Ohio. Industrial Importance of Nonmetallic Minerals to Ohio, 
K.V.HOOVER. Ohio. Dept Indus Relations—Division Labor 
Statistics 1959 p 183-2389. Statistics on output of sand and 
gravel, sandstone, limestone, clay, shale, gypsum, and salt, 
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Ontario.. Mining Operations in 1957, D.J.FIELD. Ontario. Dept 
Mines—Annual Report v 67 pt 2 1958 183 p. Statistics on 
mining of metallic and nonmetallic minerals, uranium, and 
performance of metallurgical works. 


Mining Operations in 1958. Ontario. Dept Mines v 68 pt 2 
1959 148 p. Mining, milling or development operations accord- 
ing to mineral products for 1958; data and place of in- 
corporation, | authorized capitalization, location and size of 
mine or mill properties, shafts sunk, diamond drilling and 
other development work, changes in milling procedures ; mine 
and mill production, employment, and reserves. 


Statistical Review of Mineral Industry for L958. ed 
KELLY. Ontario. Dept Mines v 68 pt 1 1959 p 1-27. In 1958 
value of mineral production in Ontario rose by 5.42%; 
Sudbury area led with 40.13% of metallics production; sub- 
stantial decrease from 61% of 1958 Sudbury production was 
due to strikes and depressed price of copper; there was more 
general distribution of production over province during 1958; 
other major producing areas were Blind River 30.35%, Porcu- 
pine 6.17%, Thunder Bay 5.8% and Kirkland Lake 4.90%. 

Pakistan. Mining in Pakistan, C.H.RICHARDS. Min J v 254 n 
6498, 6499, 6500 Mar 4 1960 p 266-8, Mar 11 p 298, Mar 18 
p 324-5. Coal of Pakistan belongs to lignitic coals, with high 
ash and sulphur content, but it is good enough for variety 
of purposes; characteristics of chromite deposits; production 
of petroleum and natural gas; recovery of salt from sea 
water; occurrences of lead, beryl, bauxite, kyanite, and 
manganese. 

Paraguay. Mineral Resources of Paraguay. Min J v 253 n 
6481 Nov 6 1959 p 444-5. Paraguay possesses large quantities 
of clays suitable for brick, tile and pottery, limestone and 
other raw materials for portland cement and for lime, com- 
mon and ornamental building stones, glass sand, tale, and 
mineral pigments; except for iron ore, other metallic deposits 
are poor; recommendations for future prospecting. 

Poland. Les recherches géologiques en Pologne, B.REICHART. 
Mines et Métallurgie n 3532 Sept 1959 p 521-2. Geological 
prospecting in Poland; discovery of sulphur deposits, petro- 
leum, copper, coal, potash, and gypsum. 


Quebec. Description of Mining Properties Examined in 1956 
and 1957. Quebec. Dept Mines—Mineral Deposits Branch— 
Preliminary Report n 390 1959 88 p, 9 maps. Description of 
134 mining properties that have not reached production stage; 
brief resume of geology and mineralization of each property 
based on published information, company plans, drill logs and 
reports, and assay results; references to published informa- 
tion on each property. 

Description of Mining Properties Visited During 1957 in 
Chibougamau, Bachelor Lake, and Waswanipi Regions, 
Abitibi Territory, Abitibi-East Electoral District, G.M.ARCHI- 
BALD. Quebec. Dept Mines—Mineral Deposits Branch—Pre- 
liminary Report n 388 1959 24 p, 3 maps. Description of 32 
mining properties which have not reached production stage; 
geology and ore deposit or mineralization of each property 
based on company plans, drill logs and reports, and assay 
results; references to published information on each property. 

Outline of Geology and Exploration Work on Mining Prop- 
erties in Quebee in 1954 and 1955 (Exclusive of Producing 
Mines). Quebee. Dept Mines—Geol Surveys Branch—Pre- 
liminary Report n 374 1958 49 p. Descriptions of properties 
that have not reached production stage are arranged by 
townships, seigneuries, and regions; characteristics of prop- 
erties include geological information, data on survey, and 
ore sampling. 

Saudi Arabia. Einige wenig bekannte Lagerstaetten und Min- 
eralvorkommen der Arabischen Halbinsel, D.FRICKE. Glueck- 
auf v 95 n 17 Aug 15 1959 p 1074-86. Some little known 
deposits and mineral occurrences in Arabian Peninsula ; 
geological structure of Arabian Peninsula; deposits of oil 
shale, coal, salt, gold, silver, copper, and bauxite; data on 
output of ores and nonmetallic minerals; mineral springs. 


South Africa. Some Potentialities of Protectorates. S. African 
Min & Eng J v 71 n 3527 Sept 9 1960 p 623, 625. Manganese 
and asbestos deposits are being mined in Bechuanaland; saline 
minerals and coal have economic potential; greatest resource 
of Basutoland appears to be its water which may be used in 
hydroelectric projects; in Swaziland close proximity of 
sizable coal, limestone and iron deposits makes possible steel 
industry. 


South African Mining in 1959, L.A.-WASPE. Min Mag v 
102 n 4 Apr 1960 p 209-15. Trends and development in mining 
of gold, uranium, diamonds, antimony, asbestos, chromite, 
coal, copper, iron, manganese, phosphate and other ores; 
gold was outstanding feature of mining industry. 


Southeast Asia. Mining Industry in Southeast Asia, D.F.COOL- 
BAUGH. Min Eng v 12 n 10 Oct 1960 p 1103-6. Present status 
of labor, power, transportation, financing, and power; ore 
reserves of iron, tin, tungsten, manganese, aluminum, nickel, 
and coal. 


Soviet Union. How Much Tin is Russia Producing? J.KOWA- 
LEWSKI. Min J v 255 n 6526 Sept 16 1960 p 306-7. Basis for 
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estimates of Soviet tin production for yr 1955-1960: during 
this period, according to Soviet sources, tin industry has been 
expanding rapidly; several new tin deposits have been dis- 
covered, new mines and mills have been put in commission; 
loeation of deposits and mills. 


Minerals and Monopoly—Formula for Soviet Strength, A. 
GAKNER. Min Eng v 12 n 6 June 1960 p 557-65. Mineral 
policy in Soviet Union is based on maximum knowledge of 
their indigenous natural resources, maximum self sufficiency, 
and long range planning; self sufficiency in mineral fuels, 
ferrous metals and ferroalloys, nonferrous metals, and con- 
struction materials. 


Vyyavlenie zakronomernosti razmeshcheniya poleznykh isko- 
paemykh yv nedrakh territorii SSSR—vazhneishee napravlenie 
geologicheskikh issledovanii, V.ILSMIRNOV. Akademii Nauk 
SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 9 Sept 1959 
p 3-11. Elucidation of regularities in distribution of mineral 
resources in territory of Soviet Union as most important trend 
of geological studies; study of distribution of mineral deposits 
and composition of forecast maps serving as guide for further 
prospecting. 

Swaziland. Annual Report of Geological Survey and Mines 
Department for Year Ended 31st December 1959. Swaziland. 
Geol Survey & Mines Dept—Annual Report 1959 56 p, 1 
plate. Progress in geological mapping, field work and diamond 
drilling; mineral statistics and exports; mining methods and 
treatment of ore, regulation and procedures concerning pros- 
pecting and mining; beryl, diaspore, pyrophyllite, andalusite, 
barite, tin and chrysotile are principal mineral products; coal, 
gold, fluorspar and iron deposits are being investigated; gold, 
beryl and fluorspar deposits. 

Tanganyika. Tanganyika Mining Industry, 1959. Min Mag v 
102 n 3 Mar 1960 p 159-62. Aspects of mineral production and 
prospecting ; record mineral production attained in 1959 with 
diamonds, gold and lead accounting for most of value; salt, 
mica, tin, gypsum are also exported in moderate quantities ; 
surveys of diamond fields and phosphate rock. 


United States. United States Mining Highlights. Min World v 
22 n 5 Apr 25 1960 p 89-92, 95-8, 100-16. Statistics on output 
of mineral commodities by states, by representative mines, and 
companies. 

Utah. Mineral Resources of Delta-Milford Area, M.P.NAC- 
KOWSKI, E.LEVY. Utah. Univ—Eng Experiment Station— 
Bul n 101 Sept 1959 112 p. Areas studied are in southwestern 
Utah; economic and geologic data are given for each mineral 
commodity that has been produced in recent past or that 
has significant future economic possibilities; distribution and 
brief description of minor mineral commodities; transporta- 
tion facilities, communities, population, labor, and employ- 
ment data. 

Virginia. Virginia Mineral Localities, R.V.DEITRICH. Va 
Polytechnic Inst—Eng Experiment Station Series—n 138 May 
1960 84 yp. Occurrences of native elements, sulphides and 
sulphosalts, oxides, halides, carbonates, nitrates, sulphates, 
phosphates, arsenates, and vanadinates, antimonates, vana- 
dium oxysalts, molybdates and tungstates, silicates, and hy- 
drocarbons. 

Washington. Inventory of Washington Minerals—Pt 1 Second 
Edition—Nonmetallic Minerals, G.M.VALENTINE, M.T. 
HUNTTING. Washington. Dept of Conservation—Div Mines 
& Geology—Bul 37 1960 v 1 175 p, v 2 39 maps. Complete 
list of all known nonmetallic mineral occurrences and their 
general distribution ; properties, uses, present status and values 
of 38 mineral and rock varieties; deposits listed by counties 
and references are cited for each deposit; maps of each 
resource with reported or known occurrences indicated. 


West Germany. Eine Klassifikation der Lagerstaettenvorraete. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 12 n 2 Feb 
1959 p 55-7. Classification of mineral deposit reserves ; 
classification recommended by committee for mineral deposits 
of society of German mining and metallurgical engineers. 


MINERAL OIL. See Insulating Oil; Lubricants; Lubricating 
Oil; also all subject headings beginning with Petroleum. 


MINERAL RESERVES. See Ore Deposits. 
MINERAL SPRINGS 


See also Geology—Japan; Geophysics—Radioactivity ; Min- 
eral Industry and Resources. 


Relation of Geological Structure to Occurrence of Natural 
Steam in Onikobe Basin, Miyagi Prefecture, H.LNAKAMURA 
(et al). Japan. Geol Survey—Bul v 10 n 7 July 1959 p 23-48. 
Basin consists of Tertiary green tuff and granite overlain by 
lake deposits, and younger dacite flow; hot springs issue in 
lake deposits, but their distribution is controlled by geological 
structure of basement rocks; fumaroles are distributed in 
explosion craters formed by volcanic action of younger dacite ; 
hot springs are located around fumarolic area, and southern 
group is higher in temperature than northern. 


Termal’nye vody zapadnoi chasti Krymskogo poluostrova, 


M.M.GERMANYUK. Sovetskaya Geologiya v 3 n 6 June 1960 
p 111-18. Hot springs of Paleozoic and Mesozoic sediments in 
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western part of Crimea Peninsula; geology and tectonics of 
Novoselovskoe structure and Saki uplift located in western 
part of Crimea Peninsula and characteristics of thermal and 
fresh waters is given; results of geothermal studies in deep 
wells and geoisotherm map of Crimea plain. 


MINERAL WOOL. See Heat Insulating Materials. 
MINERALOGY 


See also Asbestos ; Cesium; Columbium ; Crystals ; Diamonds ; 
Dolomite; Geochemistry; Geology—Sedimentation ; Gypsum ; 
Mercury Deposits; Meteorites; Mica; Microscopic Examina- 
tion; Mineral Industry and Resources; Monazite; Ore De- 
posits; Petroleum Geology; Petrology; Uranium Deposits. 


Iron Ore Minerals. Ontario Research Foundation, Toronto, 
Ont, Feb 10 1958 208 p. Iron oxide, iron carbonate, and iron 
silicate minerals; petrography of Babbitt taconite; origin 
and metamorphism of taconite; effect of heat treatment of 
taconite; properties of maghemite and oxides of iron. 


Mineral Collecting in Pennsylvania, D.M.LAPHAM, A.R. 
GEYER. Pennsylvania Topographic & Geologic Survey—Bul 
G 33 1959 74 p. Popular introduction to minerals; selected 
mineral collecting localities by counties; list of museums 
exhibiting rocks and minerals. 


Mineralogy, Geochemistry, and Petrology. US Geol Survey 
—Professional Paper n 400-B 1960 p 429-52. Following group 
of papers included: Crystal Habit of Frondelite, Sapucaia 
Pegmatite Mine, Minas Gerais, Brazil, M.L.LINDBERG, 429- 
30; Some Characteristics of Glauconite from Coastal Plain 
Formations of New Jersey, J.P.OWENS, J.P.MINARD, 
430-2; X-Ray Determinative Curve for Natural Olivine of 
Composition Foso-9, E.D.JACKSON, 432-4; Acidic Properties 
of Fithian “Illite’, D-CARROLL, A.M.POMMER, 434-6; Car- 
bon Dioxide and Alumina in Potentiometric Titration of 
H-Montmorillonite, D.CARROLL, 436-8; Changes in Thermo- 
gravimetric Curves of Calcium Sulfate Dihydrate with Varia- 
tions in Heating Rate, C.A.KINSER, 438-9; Synthetic Bay- 
leyite, R.MEYROWITZ, M.L.LINDBERG, 440-1; Synthetic 
Hydrous Boron Micas, H.P.EUGSTER, T.L.WRIGHT, 441-2; 
Recent Developments in Crystal Chemistry of Vanadium 
Oxide Minerals, H.T.EVANS, Jr, 443-6; Authigenic Rhodo- 
chrosite Spherules from Gardner Creek, Kentucky, E.C.T. 
CHAO, W.E.DAVIES, 446-7; Stratigraphic Variations in 
Mineralogy and Chemical Composition of Pierre Shale in 
South Dakota and Adjacent Parts of North Dakota, Nebraska, 
Wyoming, and Montana, H.A.TOURTELOT, L.G.SCHULTZ, 
J.R.GILL, 447-52. 


Nekotorye voprosy teorii koordinatsionnogo chisla atomov v 
kristallakh, A.S.POVARENNYKH. Vsesoyuznoe Mineralogi- 
cheskoe Obshchestvo, Zapiski 2nd series pt 88 n 4 1959 p 
395-407. Theory of coordination number of atoms in crystals; 
coordination number of given atom in crystal depends on 
nature of its chemical bond with neighboring atoms, relation 
of its valency with valency of surrounding atoms, presence of 
radicals and complex ions with large interstices, presence in 
crystal of other atoms outside of immediate vicinity, and 
on temperature and pressure conditions. 


Novye mineraly—8, E.M.BONSHTEDT-KUPLETSKAYA. 
Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd series 
pt 88 n 3 1959 p 3809-22. New minerals; data on 48 new 
arsenides, sulphides, chlorides, oxides, sulphates, germanates 
arsenates, vanadates, phosphates, and silicates. i 


O yzaimosvyazi kristallicheskoi struktury, temperatury i 
teploty plavleniya prostykh tel, N.N.STULOV. Vsesoyuznoe 
Mineralogicheskoe Obshchestyo, Zapiski 2nd series pt 89 n 2 
1960 p 148-51. Interdependence of crystal structure, tempera- 
ture and heat of fusion of simple solids; elements which 
crystallize in simpler crystalline structures are found divisible 
into two groups; this is evidenced by two distinct straight- 
line curves yielded by plot of heat of fusion on melting 
temperature; larger group consists of elements with cubic 
and aang Gor closest packing; second group has rhombohedral 
structure, 


Systematic Mineralogy of Uranium and Thorium, C.FRON- 
DEL. US Geol Survey—Bul n 1064 1958 400 p, 2 maps 
Classification is based on nature of anion; categories are 
represented by oxides, carbonates, sulphate, molybdates ‘phos- 
phates and arsenates, vanadates, silicates ,and niobate-tanta- 
late-titanates, or multiple oxides; within each category 
minerals of analogous chemical composition and crystal struc- 
ture are grouped together; mineral species are described ac- 
bones. to pene pect ar and optical properties; tables 
show A-ray powder-diffractio i rplanga spaci 
Sonatas TART ate n interplanar spacings and other 


Analytical. Application of Selective Iridescent Filmj i 7 
Microscopy, J.A.VALVANO, ‘A.P.MILLMAN. “teas ae 
Met—Trans v 68 pt 7 1958-9 Apr 1959 p 311-20, (discussion) 
pt 11 Aug p 545-8. Immersion of polished sections of ore 
minerals in oxidizing reagents produces thin film of varyin 
thickness on different minerals giving rise to charactertatie 
interference colors; tables of new data for jamesonite 
boulangerite, zinckenite, meneghnite, and for bournonite, 

’ 
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geocronite, semseyite and galena, some sulphides and sulpho- 
salts of Fe, Ni, Cu, Ag, Sb and Bi; method may be employed 
for discrimination of fine mill products. alee 
Correlation of Some Physical Properties and emica 
Composition of Solid Solution, T.FUJII. Am Mineralogist Vv 
45 n 3-4 Mar-Apr 1960 p 3870-82. Difference in densities, 
thermal expansion coefficients, compressibilities and refrac- 
tive indices and chemical composition are treated as linear 
and nonlinear correlations for some solid solution systems. 


Differential Thermal Study of Pyrosynthesis, E.M.BOLLIN, 
J.A.DUNNE, P.F.KERR. Science v 131 n 3401 Mar 4 1960 
p 661-2. Equipment for obtaining thermal record of synthesis 
of sulphides and related minerals contained in tubular glass 
vials is described; temperature curve for synthesis of galena 
given; temperatures of formation of eight other sulphides 
and selenides reported. 

Effects of Heat, Hydrochloric Acid, and Lead Chloride on 
Some Malayan Mineral Grains, B.H.FLINTER. Overseas 
Geology & Mineral Resources (Great Britain) v 8 n 1 1960 
p 53-6. Magnetic cassiterite and columbite are often asso- 
ciated with rutile, tantalian-niobian rutile, and altered 
ilmenite; digestion in hydrochloric acid following electro- 
magnetic separation is not always suflicient to distinguish 
columbite; further separation, using molten lead chloride, 
is therefore recommended; method of separating minerals, 
according to their specific gravities, in molten lead chloride. 


Error Analysis for Buerger Precession Camera, A.Jl.PAT- 
TERSON, W.E.LOVE. Am Mineralogist v 45 n 3-4 Mar-Apr 
1960 p 825-33. Precision of measurements made from pre- 
cession camera photographs is reconsidered; procedure for 
reduction of data from precession picture allows direct esti- 
mate of reliability of cell constants calculated from measure- 
ments; calibration procedures, 


Izmerenie dispersii otrazhatel’noi osobennosti rudnykh mi- 
neralov, A.D.RAKCHEEV. Geologiya Rudnykh Mestorozhdenii 
n 8 May-June 1960 p 118-20. Measurement of dispersion of 
reflecting capacity of ore minerals; design and use of photo- 
electric apparatus equipped with electronic amplifier. 


Klassifikatsiya zhidkikh vklyuchenii v mineralakh, G.G. 
LEMMLBEIN. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd ser pt 88 n 2 1959 p 187-48. Classification of 
liquid inclusions in minerals; primary inclusions formed due 
to local stagnation of mother solution between concentrative 
flows, change of character of crystal growth, branched and 
drusy growth, regeneration of damaged parts of crystal, and 
capturing of particles by growing crystal; secondary inclu- 
sions formed due to healing of open crevices; for each case 
character of inclusion is indicated. 


Method of Mounting Minute Particulate Samples of Opaque 
Ore Minerals for Quantitative Microscopic Analysis, L.DIL- 
LINGER, C.B.SCLAR. Economic Geology v 55 n 1 Jan-Feb 
1960 p 187-91. Method of mounting fine particulate samples 
of opaque ore minerals as small as 5 mg; method developed 
for preparation of minute samples composed of fine particles 
ranging in size from 1000 microns to 5 microns and might 
be applicable in preparation of polished thin sections. 


Micropanner—Apparatus for Gravity Concentration of 
Small Quantities of Materials, L.D.MULLER. Instn Min & 
Met—Trans v 68 pt 56 1958-59 Feb 1959 p 224-5, pt 10 July 
p 489. Discussion of paper indexed in Engineering Index 
1959 p 886 from Oct 1958 issue. 

Microscopic Determination of Thickness and Planeness of 
Platelets in Fine Materials, C.B.SCLAR, L.DILLINGER. Am 
Mineralogist v 45 n 7-8 July-Aug 1960 p 862-70. Procedure 
for direct microscopic determination of thickness and plane- 
ness of both opaque and monopaque platelets which consti- 
tute fine powders ranging from limiting size of 100 mesh to 
nominal size of bu; thickness of platelets exposed on polished 
surface of mount may be measured with micrometer ocular ; 
cause of error im measured or apparent thickness. 


Mineral Identification Using Solid Reagents, K.F.G.HOS- 
KING. Min Mag v 102 n 5 May 1960 p 287-92. Often iden- 
tification of given mineral may be facilitated by grinding 
little of specimen directly, or after it has been decomposed 
by simple chemical means with small quantity of solid reagent 
with which it reacts to form characteristically colored sub- 
stance; tests of this type developed in Soviet Union. 


Mineralogy of Beach Sands Between Halfmoon and Monte- 
rey Bays, California, C.O.HUTTON. California. Dept Natural 
Resources—Div Mines—Special Report n 59 1959 82 p. Elec- 
tromagnetic work has provided considerable amount of data 
on magnetic susceptibility of range of minerals of known 
composition ; 35 minerals or mineral groups have been recog- 
nized by determination of physical properties and/or chemi- 
eal composition ; complete chemical analyses of biotite, mona- 
zite, and thorite have been made and are discussed in 
relation to their structural formula and physical properties. 


O skorosti kristallizatsii mineralov, D.P.GRIGOR’EV. V. - 
yuznoe Mineralogicheskoe Obshchestyo, Zapiski 2nd sirlaiee 
88 n 5 1959 p 497-511, Rate of mineral crystallization; terms 
of linear and volumetric velocities of ‘crystallization and 
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duration of _erystallization ; based on observations made on 
growth of minerals, numerical values of velocities are assigned 
to quartz, fluorite, hematite and pyrite; relationship between 
crystallization velocities. 


Ob okraske mineralov, svyazannykh gs defektami ikh struk- 
tur, S-M.STISHOV. Vsesoyuznoe Mineralogicheskoe Obshches- 
tvo, Zapiski 2nd series pt 89 n 2 1960 p 166-79. Coloration 
of minerals related to their structure defects: elementary 
zonal theory of crystals; relation of defects to optical prop- 
erties of crystals; principles of investigation of defect colora- 
tion in minerals and examples of defect coloration; method 
is proposed for determining age of mineral and its induced 
coloration by content of radioactive elements. 


: Primenenie ugol’nykh i tsellyulozo-ugol’nykh replik k 
izucheniyu poverkhnostei izloma mineral’nykh agregatov, G.S. 
GRITSENKO, A.I.GRISHKOV, K.E.FROLOVA. Vsesoyuznoe 
Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 89 n 2 
1960 p 152-9. Application of carbon and _ cellulose-carbon 
replicas to study of fracture surfaces of mineral aggregates; 
best results for powdered mineral aggregates were achieved 
in single-step carbon replica technique with preliminary 
platinum shadowing; in case of compact aggregates best 
results were achieved by two-step carbon-cellulose technique. 


Quantitative Mineralogy as Guide in Exploration, R.J.P. 
LYON, W.M.TUDDENHAM. Min Eng vy 11 n 12 Dee 1959 p 
1233-7. Integrated approach utilizes infrared absorption, 
X-ray diffraction, differential thermal analysis, petrographic, 
metallographic, and binocular microscopes; examples of ap- 
plication of techniques to problems of determination of 
minerals and ores. 


Sample Preparation Techniques for X-Ray Fluorescence 
Analysis, F.CLAISSE. Quebec. Dept Mines—Laboratories 
Branch—PR in 402 1960 13 p. Sample preparation differences 
only effect passage of X-rays and not X-ray excitation; 
sample area position and counting system; matrix and hetero- 
geneity effects; theoretical and practical aspects; grain size 
must be much smaller than depth of penetration of X-rays 
through each of individual compounds of sample. 


Shtrikhovka rosta na kristallakh i ee minerageneticheskoe 
znachenie, S.Sh.GENDELEV. Vsesoyuznoe Mineralogicheskoe 
Obshchestvo, Zapiski 2nd series pt 88 n 5 1959 p 512-20. 2 
plates Striations on crystals and their minerallogenetic sig- 
nificance; to gain more accurate data on width of striations 
on cerystals, several new instruments were devised to give 
optical and contact profiles of crystals; latter method yields 
automatic graph of crystal surface; data on relation of 
striations to strength of solution and position of crystal in 
solution. 


Thermodynamic Properties of Some Synthetic Zine and 
Copper Minerals, P.B.BARTON, Jr, P.M.BETHKE. Am J 
Science v 258A (Bradley Vol) 1960 p 21-34. Measurement of 
pH of solution of known Znt+ or Cutt concentration in equi- 
librium with metal hydroxide or oxide allows calculation of 
apparent equilibrium constant which varies with composition 
of solution; procedure is applied to determination of equi- 
librium constant for zincite; CuCle and CuSOs solutions pre- 
cipitate basic salts atacamite and bronchantite at concentra- 
tions greater than about 10-45 molar. 


Thermoluminescence of Rocks and Minerals, pt 1, D.R. 
LEWIS, T.N.WHITAKER, C.W.CHAPMAN. Am Mineralogist 
vy 44 n 11-12 Nov-Dec 1959 p 1121-40. Equipment which 
permits quantitative recording of thermoluminescence emitted 
by samples with high degree of reproducibility and sensi- 
tivity operates over temperature range from 25 C to 600 C 
at rates from 10 C per min to 100 C per min; not more than 
50 mg of sample is ordinarily required; analysis of instru- 
mental and physical factors which determine precision of 
making glow curves is made to evaluate requirements for 
each section of apparatus. 


Use of Spindle Stage for Determination of Principal In- 
dices of Refraction of Crystal Fragments, R.E.WILCOXK. Am 
Mineralogist v 44 n 11-12 Nov-Dec 1959 p 1272-93. Small 
erystal or crystal fragment mounted on tip of spindle in suit- 
able holder on polarizing microscope stage may be oriented 
quickly and accurately for measurement of all its principal 
indices of refraction by immersion method; independent 
measurements or estimations of optic angle, optic sign, dis- 
persion, pleochroism, and relation of indicatrix to cleavage 
or crystal faces may be made on same fragment. 


Ustanovka dlya opredeleniya otrazhatel’noi sposobnosti 
mineralov, N.V.KOROLEV, L.S.AGROSKIN. Geologiya Rud- 
nykh Mestorozhdenii n 4 July-Aug 1959 p 137-40. Apparatus 
for determination of reflectivity of minerals; design of 
microscope-spectrophotometer. 


Vozmozhnost ispol’zovaniya kristallokhimicheskogo analiza 
dlya resheniya minerageneticheskikh zadach, I.I.SHAFRA- 
NOVSKII. Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapi- 
ski 2nd series pt 89 n 1 1960 p 3-14. Possible application of 
crystal chemical analysis to solution of mineral genetic prob- 
lems; evidence is cited for basing physico-chemical and geo- 
metrical characteristics of crystal forming environment on 
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external erystal forms, using Fedoroy’s crystallo-chemical 
analysis, crystallogenetic determinants can be created on both 
general, and specific crystallographic diagnosis. 


Borates. See Mineralogy—Nitrates and Borates. 
Carbonates. See also Limestone. 


Classification and Association of Carbonate Minerals of 
Green River Formation, C.MILTON, J.J.FAHEY. Am J Sci- 
ence v 258A (Bradley Vol) 1960 p 242-6. Most minerals are 
alkali or alkali-earth or alkali-alkali earth carbonates; few 
contain rare earths, or aluminum, chlorine, or phosphate; par- 
ticular assemblage found in each of three states implies corre- 
sponding variation in overall geochemical and geological con- 
ditions affecting their deposition. 


Doverite, Possible New Yttrium Fluocarbonate From Dover, 
Morris County, New Jersey, W.L.SMITH, J.STONE, D.R. 
ROSS, H.LEVINE. Am Mineralogist v 45 n 1-2 Jan-Feb 1960 
p 92-8. Mineral occurs in brownish-red aggregates mixed with 
xenotime, hematite, and quartz; from X-ray powder data, 
doverite is suggested to be yttrian analogue of synchisite and 
to have general formula YFCOs:CaCOs, Y in formula includ- 
ing several elements of rare-earth group. 


Exsolution of Dolomite From Calcite, J.R.GOLDSMITH. J 
of Geology v 68 n 1 Jan 1960 p 103-9, plate. Calcites from 
variety of marbles have been investigated by single crystal 
X-ray techniques; most of specimens were relatively high 
grade metamorphic carbonates, from amphibolite and granu- 
lite facies rocks; finely disseminated dolomite is in same 
crystallographic orientation as host calcite and is almost 
certainly exsolution product; these results were duplicated in 
laboratory. 

Infrared Study of Carbonate Minerals, C.K.HUANG, P.F. 
KERR. Am Mineralogist v 45 n 3-4 Mar-Apr 1960 p 311-24. 
Infrared spectra of 27 carbonates; each carbonate shows 
characteristic absorption bands; among isomorphous members 
of calcite, dolomite, and aragonite groups, noteworthy shift of 
absorption bands takes place with longer wave lengths corre- 
sponding to increase in cation radius or mass; spectral differ- 
ence between more common groups may be related to crystal 
structure; spectral relationships among minerals of several 
groups are not well known, due to complicated composition 
and crystal structure. 

Some Reactions Produced in Carbonates by Grinding, J.C. 
JAMIESON, J.R.GOLDSMITH. Am Mineralogist v 45 n 7-8 
July-Aug 1960 p 818-27. Samples of carbonates were ground 
in mechanical mortar for periods up to three days, and 
X-ray powder diffraction patterns were taken at intervals; 
calcite was partially converted to aragonite; effect of Mg- 
substitution in calcite structure gives estimate of local pres- 
sures involved to be order of 20,000 bars; heterogeneous solid 
solutions formed by grinding are roughly related to their 
phase diagrams. 

Clay. See Geology—Sedimentation. 

Columbates and Tantalates. Crystallography of Compounds in 
Calcium Oxide-Niobium Pentoxide System, J.F.ROWLAND, 
N.F.H.BRIGHT, A.JJONGEJAN. Canada. Dept Mines & Tech 
Surveys—Mines Branch—Research Report n R48 June 8 1959 
19 p. Existence of three compounds only in CaO-Nb2Os binary 
system has been established; crystallographic and optical 
data for two of these, CN (CaO-Nb20s5) and CoN (2CaO: 
Nb20s), have been determined, and former has been shown 
to correspond to naturally occurring mineral fersmite; third 
compound, C3sN (3CaO-Nb20s), has been identified. 


Fersmite: Rare Calcium-Columbate Mineral From Montana, 
H.D.HESS. US Bur Mines—Report Investigations n 5693 1960 
9 p. Fersmite, (Ca, Ce, Na) (Cb, Ti, Fe, Al)2 (O, OH, F)e, 
occurs as small anhedral inclusions and intergrowths with 
tantalum free columbite found in metamorphic complexes; 
chemicai and crystallographic data along with physical and 
optical properties agree in general with those given in origi- 
nal description of fersmite from Ural Mountains. 


Nekotorye novye dannye po issledovaniyu evksenita, E.P. 
SOKOLOVA. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd series p 88 n 4 1959 p 408-18. New data on study 
of euxenite; compilation of previous and new data on gonio- 
metric measurements, chemical composition, thermal behavior 
and X-ray powder diffraction study of euxenites. 


O khimicheskom sostave tetragonal’nykh titano-tantalo- 
niobatov, A.I.GINZBURG, S.A.GORZHEVSKAYA, H.A.ERO- 
FEEVA, G.A.SIDORENKO. Geokhimiya n 1 1960 p 11-28. 
Chemical composition of tetragonal titanium tantalum nio- 
bates; compounds of fergusonite structural type have rather 
constant chemical composition and belong to rare-earth tanta- 
lum-niobates with common formula ABQ.s; rare-earth content 
varies with nature of deposit; distinguished from other nio- 
bates on basis of yttrium-group content; fergusonite type 
minerals are commonly metamict; on heating metamict state 
changes to tetragonal structure; on further heating it changes 
to monoclinic structure. 

O rentgenoyvskoi diagnostike mineralov gruppy fergusonita, 
A.I.KOMKOV. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd series pt 88 n 6 1959 p 655-60. X-ray characteris- 
tics of minerals of fergusonite group; compounds with compo- 
sitions varying between (Y,Nb,Ta)Os and (Y,TR)NbO« were 
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synthesized and their X-ray diffraction patterns analyzed; 
dependence of X-ray constants and specific gravity on com- 
position in isomorphic series YNbOs-YTaOs and_ between 
YNbO:-(Y,TR)NbO:; thermal treatment of metamict forms 
of fergusonite group is necessary to distinguish one mineral 
from another by X-ray diffraction. 


Germanium. See Germanium. 
Halides. See also Crystals; Salt. 


Roentgenographische Untersuchungen an mechanisch und 
thermisch bearbeiteten (100) Steinsalzoberflaechen, F.ASSEL- 
MEYER, W.BIENERT. Zeit fuer Angewandte Physik v 12 n 
1 Jan 1960 p 16-26. X-ray photograph investigations of me- 
chanically and thermally treated (100) crystal surfaces of rock 
salt; reflecting power measured and reflecting curves deter- 
mined; information obtained about size of individual, coherent 
lattice spaces and their mean deviation from principal crystal- 
lographie direction; connection established between width of 
reflection curve and secondary absorption. 


Native Elements. O prirodnom metallicheskom tsinke, T.Y. 
GONCHAROVA. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd series pt 88 n 4 1959 p 458-9. Natural native zinc; 
metallic zinc from northern Caucasus occurs as thin coating 
(0.03-0.05 mm) on acicular volcanic glass (Pele’s hair) appar- 
ently formed as sublimate connected with volcanism; spectral 
analysis, X-ray diffraction data, and results of optical exami- 
nation. 


Occurrence of Native Nickel-Iron in Serpentine Rock of 
Eastern Townships of Quebec Province, E.H.NICKEL. Canada. 
Dept Mines & Tech Surveys—Mines Branch—Research Report 
n R57 Jan 13 1960 p 307-19. Native nickel-iron has been found 
over wide area in serpentinized asbestos bearing rock; chemi- 
cal composition is: nickel 71.0%, iron 25.3%, cobalt 3.5%, 
and copper 0.2%; nickel-iron forms single-phase alloy wit 
face centered cubic structure and cell constant which varies 
from 3.551 to 3.555 A; it occurs chiefly as grains, most of 
which are less than 10u in diam. 


Samorodnoe zhelezo v gabbro-doleritakh r.Kureiki (Krasno- 
yarskii krai), I.K.BAZHENOV, Yu.V.INDUKAEV, A.V. 
YAKHNO. Vsesoyuznoe Mineralogicheskoe Obshchestvo, Za- 
piski 2nd ser pt 88 n 2 1959 p 180-4. Native iron in gabbro- 
dolerites of Kureika River (Krasnoyarsk region) ; native iron 
occurs in disseminated form as elongated inclusions, up to 3 
to 7 mm long; in places iron inclusions coalesce and fill 
interstitial spaces between ilmenite grains; some iron inclu- 
sions form cores of pyrrhotite grains; iron formed probably 
under reducing conditions due to organic matter in intruded 
formations. 


Nitrates and Borates. Crystal Chemistry and Systematic Clas- 
sification of Hydrated Borate Minerals, C.L.CHRIST. Am 
Mineralogist v 45 n 3-4 Mar-Apr 1960 p 334-40. Systematic 
classification is made of hydrated borates of known crystal 
structures, based upon structures of complex boron-oxygen 
polyions contained in these crystals; from considerations of 
these known polyanion structures, four rules are deduced 
governing nature of such polyanions; structural formulas of 
number of hydrated borates of known composition, but of 
unknown crystal structure, are predicted from application 
of these rules and other reasonable crystal-chemical argu- 
ments. 


Eksperimental’noe issledovanie uslovii obrazovaniya kotoit- 
asharitovykh rud, V.L.BARSUKOV, N.N.DERYUGINA. Geok- 
himiya n 1 1960 p 55-9. Experimental investigation of condi- 
tions of Kotoite-ascharite ore formation; it is shown experi- 
mentally that Kotoite is formed at T=400 C as result of 
interaction of dolomite with alkaline boron-containing solu- 
tions, pH of which (at 20C) ranges from 9.3 to 10.1; ascharite 
crystallized in wider range of pH from 8.4 to 10.1 (at 20C); 
with temperature increase, crystallization of ascharite occurs 
instead of Kotoite. 


Studies of Borate Minerals, J.R.CLARK, M.E.MROSE, A. 
PERLOFF, G.BURLEY, C.L.CHRIST. Am Mineralogist v 44 
n 11-12 Noy-Dec 1959 p 1141-58. Pt 6: Investigation of veat- 
chite; Pt 7: X-ray studies of ammonioborite, larderellite and 
potassium and ammonium pentaborate tetrahydrates; data on 
physical properties with emphasis on X-ray powder data; pt 
ce in Engineering Index 1959 p 162 from July-Aug 

issue. 


Oxides. Growth History of Hematite, LSUNAGAWA. Am 
Mineralogist v 45 n 5-6 May-June 1960 p 566-75. On one crys- 
tal of hematite from Japan, whole final history of growth, 
from two-dimensional nucleation to spiral growth and move- 
ment of dislocations after growth has ceased, is observed; 
end growth history is explained; step of spiral growth layer 
is shown to be half unit cell. 


O kompleksnykh dvoinikakh kassiterita, D.V.RUNDKVIST. 
Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd 
series pt 88 n 3 1959 p 225-33. Complex twins of cassiterite: 
study of complexly twinned crystals from tin-bearing de- 
posits of Malyi Khingan; forms described are quadruplet of 
triplets, octuplet of doublets, and hextuplet; study was based 
on microscopic and goniometrie examination; considered to 
be caused by joint effect of triads analogous to triads of rutile. 
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Second Occurrence of Todorokite, A.A.LEVINSON. Am 
Mineralogist v 45 n 7-8 July-Aug 1960 p 802-7. Todorokite, 
hydrated manganese oxide mineral previously reported only 
from Japan, is described from occurrence in Cuba ; chemical 
analysis, X-ray powder spacings, data on various physical 
properties and occurrence are presented and compared with 
those of type todorokite from Japan. 


Studies of Manganese Oxide Minerals. Psilomelane, M. 
FLEISCHER. Am Mineralogist v 45 n 1-2 Jan-Feb 1960 p 
176-87. Study of 14 analyses of psilomelane, including 7 new 
ones, verifies Wadsley’s formula, (Ba,H20)4Mni0020 ; X-ray 
study of products of dehydration shows that water is lost 
zeolitically up to 500 C and that mineral is converted to hol- 
landite at about 550 C; thermogravimetrie and differential 
thermal analysis curves are given for two analyzed samples. 


Thermal Transformations and Properties of Cryptomelane, 
G.M.FAULRING, W.K.ZWICKER, W.D.FORGENG. Am Min- 
eralogist v 45 n 9-10 Sept-Oct 1960 p 946-59. Occurrence of 
needles of ecryptomelane in cavities in manganese ore from 
western Australia; X-ray diffraction data for acicular crys- 
tals are indexed in terms of body centered tetragonal unit 
cell; powder data are more detailed than those previously 
reported; fiber patterns of crystals heated in air show trans- 
formation of ecryptomelane to bixbyite, to hausmannite, to 
spinel at 600 C, 825 C and 1050 C respectively. 


Phosphates. Crystal Chemistry of Dahllite, D.MeCONNELL. 


Am Mineralogist v 45 n 1-2 Jan-Feb 1960 p 209-16. Chemical 
and powder diffraction data are given for fossilized dental 
enamel from mastodon tooth; calculations indicate that car- 
bonate groups enter structure as substitutions for phosphate 
groups; however, (COsOH) does not appear to be accurate 
representation. 


Millisite in Phosphorite from Homeland, Florida, J.P. 
OWENS, Z.S.ALTSCHULER, R.BERMAN. Am Mineralogist v 
45 n 5-6 May-June 1960 p 547-61. Millisite and crandallite, 
hydrous basic phosphates are major components of aluminum 
phosphate zone of Bone Valley formation of west-central 
Florida, where they occur as microcrystalline intergrowth 
composing cement in altered phosphorite; they are important 
phases in paragenesis of lateritically formed aluminum phos- 
phates; their unit-cell parameters differ from those for 
wardite; aggregate indices of refraction. 


Morinite-Apatite-Whitlockite, D.J.FISHER, A.VOLBORTH. 
Am Mineralogist v 45 n 5-6 May-June 1960 p 645-67. Chemical 
analyses of Black Hills and French morinites confirm previ- 
ously published empirical formula of this rare pegmatite 
fluorophosphate; thermal experiments on Black Hills morinite 
show that it inverts irreversibly to apatite structure at about 
400 C, whether heated in air or vacuum, and to whitlockite 
(vrhombohedral tri-calcium phosphate) structure if heated in 
thin films in air at bit under 800. 


Silicates. See also Meteorites; Petrology—Sedimentary. 


Alkali Feldspars, J.V.SMITH, W.S.MacKENZIE, C.H. 
EMELEUS. Am Mineralogist v 44 n 11-12 Nov-Dec 1959 p 
1169-86. Pt 5: Nature of orthoclase and microcline perthites 
and observations concerning polymorphism of potassium feld- 
spar; Pt 6: Sanidine and orthoclase perthites from Slieve 
Gullion area, Northern Ireland; pt 4 indexed in Engineering 
Index 1958 p 757 from Sept-Oct 1958 issue. 


Analog alevardita (iz Dagestana), N.M.IVKIN, N.S.KITAT- 
GORODSKII, YU.M.KOROLEV, D.D.KOTEL’NIKOV. Vseso- 
yuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 
88 n 5 1959 p 554-63. Analog of allevardite from Daghestan ; 
study indicates that mineral from Daghestan is expanding, 
two-layer, micaceous mineral analogous to allevardite; Daghe- 
stan mineral has lower content of alkaline elements and has 
slightly different lattice constants; it is desirable to assign 
name allevardite to it; electron micrographs, heating curves, 
chemical analyses, and X-ray diffraction data are compared. 


Cation Sieve Properties of Clinoptilolite, L.L.AMES, Jr. 
Am Mineralogist v 45 n 5-6 May-June 1960 p 689-700. Cli- 
noptilolite was found to be highly Cs-selective over wide pH, 
flow rate, and temperature ranges; factors affecting clinoptilo- 
lite cation selectivities included cation size, charge, electronic 
structure and, in presence of Na, temperature; large Cs 
capacity, rapid approach to equilibrium, and high Gs selectiv- 
ity of clinoptilolite are apparent from data presented. 


Chevkinit iz Il’menskikh gor, B.A.MAKAROCHKIN, K.A. 
GONIBESOVA, M.S.MAKAROCHKINA. Vsesoyuznoe Min- 
eralogicheskoe Obshchestvo, Zapiski 2nd_ series pt 88 n 5 
1959 p 547-53. Chevkinite from Ilmen Mountains; optical, 
goniometrical, thermal data, and chemical analyses for several 
specimens of chevkinite from various localities : X-ray diffrac- 
tion and chemical analyses compared with similar mineral 
perrierite; in process of alteration chevkinite increases in 
TiOz and iron oxides and decreases in SiOz and TR2O3 group; 
perrierite is considered to be analog of chevkinite. 


Chrysotile, Morphology, M.MASER, R.V.RICE, H.P.KLUG. 
Am Mineralogist v 45 n 5-6 May-June 1960 p 680-8. Bundles 
of chrysotile fibers embedded in ‘Araldite’ were cut with 
diamond knife; electron micrographs showed predominantly 
circular cross sections, many rings, and also end-on views of 
concentric tubes; data support explanation of high density 
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values as being caused by amorphous appearing material 
plugging voids, and strongly indicate that chrysotile fibers are 
tubes in their massive form. 


Classification of Silicates and Other Minerals with Tetra- 
hedral Structures, T.ZOLTAI. Am Mineralogist v 45 n 9-10 
Sept-Oct 1960 p 960-73. More detail is desirable in classifica- 
tion and new criteria are necessary to provide larger number 
of subdivisions; study of relative energies of isolated rings of 
tetrahedra suggests that size of tetrahedral loops may be used 
as one additional criterion; another criterion may be based on 
different nature of corner sharing of tetrahedra; numerical 
expression is derived to cover this criterion. 


Clay Mineralogy of Mississippi River Deltaic Sediments, 
M.S.TAGGART, Jr, A.D.KAISER, Jr. Geol Soc America—Bul 
v 71 n 5 May 1960 p 521-30. Late Quaternary Mississippi River 
deltaic sediments off coast of Louisiana were studied to obtain 
information on possible clay mineral alteration in marine 
environment; results support conclusion that clay minerals do 
not alter appreciably as result of diagenesis in marine envi- 
ronment and that clay mineral composition of source sedi- 
poe determines clay mineral content of marine sedimentary 
rocks. 


Clay Mineralogy of Sediments of Great Salt Lake, Utah, 
R.E.GRIM, G-KULBICKI, A.V.CAROZZI. Geol Soc America— 
Bul v 71 n 4 Apr 1959 p 515-19. Modern lake sediments and 
those of post-Provo age have about same clay mineral com- 
position ; montmorillonite shows relatively poor organization 
which may be consequence of presence of considerable sodium ; 
illite, probably detrital, is generally well organized showing 
only very small amount of degrading; kaolinite is almost 
certainly detrital. 


Clay Mineralogy Problems in Oil Recovery, J.E.MOORE. 
Petroleum Engr v 32 n 2 Feb 1960 p B40-1, 44-7. Survey of 
present knowledge of subject as it affects oil recovery; struc- 
ture of clay mineral groups; clay mineral properties; origin 
and occurrence of clay minerals; post depositional alteration 
of clay minerals. 


Clay Minerals Associated with Lake Superior Iron Ores, 
S.W.BAILEY, S.A.TYLER. Economie Geology v 55 n 1 Jan- 
Feb 1960 p 150-75. Dickite and kaolinite are most abaundant 
clay minerals in Marquette, Gogebic, and Iron River districts 
of Michigan and are accompanied by lesser amounts of min- 
erals suggestive of hydrothermal environment; intimate asso- 
ciation of clays with iron ore suggests that these differences 
may also extend to origin of ore itself. 


Clays and Clay Minerals of New England and Eastern 
Canada, V.T.ALLEN, W.D.JONES. Geol Soc America—Bul v 
71 n 1 Jan 1960 p 75-86. Fifty-six samples were selected for 
detailed petrographic and X-ray study; potash clay minerals, 
or hydrous micas, and chlorite are abundant clay minerals in 
marine shales examined; hydrous micas, chlorite, or vermic- 
ulite are abundant clay minerals in varied clays of non- 
marine origin and clays containing marine fossils of Qua- 
ternary age; clay from glacial till also contains potash clay 
minerals and vermiculite. 


Clinoptilolite from Patagonia; Relationship Between Clinop- 
tilolite and Heulandite, B.MASON, L.B.SAND. Am Mineralo- 
gist v 45 n 3-4 Mar-Apr 1960 p 341-50. Clinoptilolite occurs 
with bentonitic clays of Sarmiento formation Eocene-Oligocene 
in Argentine Patagonia; physical and optical data are given; 
chemical analysis indicates unit cell content of (Na,K)4.80- 
(Ca, Meg)o.31A1s.49Siso.50072:19H20; mineral has been formed 
by diagenetic alteration of volcanic glass in nonmarine envi- 
ronment; clinoptilolite and heulandite have same structure. 


Clinoptilolite Redefined, F.A.MUMPTON. Am Mineralogist 
v 45 n 3-4 Mar-Apr 1960 p 351-69. Review of papers dealing 
with original description of clinoptilolite, its occurrence and 
arguments favoring its identity with silicarich heulandite; 
new experimental data on clinoptilolite from Tertiary sedi- 
ments assist in redefinition of this zeolite; although powder 
pattern of clinoptilolite is almost identical with that of heulan- 
dite, their thermal behavior differs; chemical, optical, DTA 
data; clinoptilolite considered valid species of heulandite 
group with high silica and monovalent cations. 


Compilation of Chemical Analyses and Physical Constants 
of Natural Cordierites, B.E.LEAKE. Am Mineralogist v 45 
n 3-4 Mar-Apr 1960 p 282-98. Previous attempts to correlate 
composition, optical properties, density, structural variation 
and thermal behavior of cordierites; compilation of 62 chemi- 
cal analyses of natural cordierites together with their refrac- 
tive indices, optic angles, and densities, suggests that X-ray 
examination of structural variation in cordierites from gran- 
ites may illuminate their thermal history. 


Crystal Chemistry of B-Spodumene Solid Solutions on Join 
LizO:AlzO3-SiOz, B.J.SKINNER, H.T.EVANS, Jr. Am J Sci- 
ence v 258A (Bradley Vol) 1960 p 312-24. On assumption that 
B-spodumene is “stuffed silica structure’? based on known 
keatite structure, probable locations of introduced lithium 
atoms are established from geometrical considerations ; lithium 
atoms are inserted in cavities on twofold axes; beyond this 
composition, additional cations are inserted in cavities in 
general positions in structure. 
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Crystal Structure of Grunerite and Observations on Mg-Fe 
Distribution, S.-GHOSE, E.HELLNER. J of Geology v 67 n 6 
Nov 1959 p 691-701. To determine nature of Mg-Fe distribu- 
tion in four different metal positions in ferromagnesian 
amphiboles, crystal structure of grunerite, with about 30 mole 
% of Mg component, has been determined and refined by 
least-squares method; it is found that Mg and Fe are ran- 
domly distributed in three metal positions, while fourth metal 
position is mainly occupied by Fe atoms. 


Crystal Structure of Perrierite, G.GOTTARDI. Am Min- 
eralogist v 45 n 1-2 Jan-Feb 1960 p 1-14. Crystal structure of 
perrierite determined by X-rays; following chemical formula 
has been attributed to mineral: (Ce, La, Y, Th, Ca, Na)s 
(Fe?+, Ca) (Ti, Fe*+, Fe?+, Mg)2 Tix[Os (Si, Al)207]2; unit cell 
contains two formula units; perrierite is sorosilicate, with 
high number of O-atoms not bonded to silicon. 


Crystallography of Megovernite Complex Arsenosilicate, 
B.J.WUENSCH. Am Mineralogist v 45 n 9-10 Sept-Oct 1960 
p 937-45. Megovernite has been found to have largest unit 
cell discovered for inorganic material which is not stacking 
polytype; space group as determined from oscillation photo- 
graphs and confirmed by precession photographs; primitive 
rhombohedral cell contains 6 MnoMgiZn2AseSiz017(OH)14; cell 
dimensions indicate close relationship to dixenite, another 
complex arsenosilicate. 


Effect of Heat on Organo-Montmorillonite Complex, J.L. 
McATEE, Jr, C.B.CONCILIO. Am Mineralogist v 44 n 11-12 
Nov-Dec 1959 p 1219-29. Organo-montmorillonite was heated 
while following changes in basal spacing with heating oscil- 
lating X-ray diffractometer; up to temperature of about. 180 
C reversible expansion of basal spacing takes place; with 
further heating this is followed by very rapid collapse to 
single organic layer between each two montmorillonite plates ; 
further heating results finally in decrease in spacing to 9.8 
A, fully collapsed montmorillonite. 


Effect of Ion Substitution on Unit Cell Dimensions of Com- 
mon Clinopyroxenes, G.M:-BROWN. Am Mineralogist v 45 n 
1-2 Jan-Feb 1960 p 15-38. Unit cell dimensions of eleven ana- 
lyzed augites and ferroaugites from Skaergaard intrusion; 
variation of unit cell dimensions b and a sin B is examined 
in relation to ion substitution. 


Ein eisenarmer Nontronit, P.WIEDEN. Tschermaks Min- 
eralogische u Petrographische Mitteilungen v 7 n 3 1960 p 
186-99. Iron deficient nontronite; results of microscopical, 
electron microscopical, optical, differential thermal, X-ray, 
infrared, chemical, and spectrum analytical investigation of 
nontronite from borehole near Mariasdorf, Austria. 

First Natural Occurrence of Coesite, E.C.T.CHAO, E.M. 
SHOEMAKER, B.M.MADSEN. Science v 132 n 3421 July 22 
1960 p 220-2. Coesite, h-p polymorph of SiO2, hitherto known 
only as synthetic compound, is identified as abundant mineral 
in sheared Coconino sandstone at Meteor Crater, Ariz; this 
natural occurrence has important bearing on recognition of 
meteorite impact craters in quartz-bearing geologic forma- 
tions. 

Glaukonit paleogenovykh otlozhenii Stalingradskogo Po- 
volzh’ya, G.IL.LNOSOV, F.E.BOGOKINA. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geologicheskaya v 24 n 10 Oct 1959 p 69-76. 
Glauconite of Paleogene deposits of Volga region near Stalin- 
grad; genetic varieties of glauconite; physical and chemical 
properties; DTA, structural properties, and electron micro- 
scopic characteristics of glauconite; weathering of glauconite; 
use in correlation of formations. 

High Hafnium Zircon from Norway, A.A.LEVINSON, R.A. 
BORUP. Am Mineralogist v 45 n 5-6 May-June 1960 p 562-5. 
High hafnium zircons from Iveland, Norway are described 
which have been found to contain 22-24% HfO2; ratio Hf/Zr 
js about 0.6; zircons occurred protruding from crystal of 
thortveitite (scandium silicate); presence of hafnium and 
zirconium within structure of thortveitite is confirmed; there 
is not necessarily correlation between radioactivity and haf- 
nium content in zircon. 

Infrared Spectra of Some Tectosilicates, R.G.MILKEY. Am 
Mineralogist v 45 n 9-10 Sept-Oct 1960 p 990-1007. Spectra 
may be used in some cases, such as for orthoclase and micro- 
cline, to distinguish between similar materials; for others 
spectra are too similar for purposes of identification ; spectra 
could generally be correlated in groups according to similari- 
ties in tetrahedral frameworks; in some cases comparatively 
weak bonds between cation and framework may produce al- 
terations in absorption. 

Inorganic-Organic Cation Exchange on Montmorillonite, J.L. 
McATER, Jr. Am Mineralogist v 44 n 11-12 Nov-Dec 1959 p 
1230-6. Replacement of inorganic cations on montmorillonite 
by base exchange with organic compounds has been followed 
by step-wise additions of organic compound to clay; primary 
amine has enough basic character to react with montmorillo- 
nite by base exchange mechanism; replacement of sodium, 
calcium and magnesium for montmorillonite and _ hectorite 
treated with quaternary ammonium salt. 

Interlayer Complex of Halloysite With Ammonium Chloride, 
K.WADA. Am Mineralogist v 44 n 11-12 Nov-Dec 1959 p 1237- 
47. NHasCl-halloysite complex with basal spacing of 10 A was 
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prepared by drying halloysite from NH;Cl solution or by dry 
mixing it with NHsCl crystals; in addition to change in basal 
spacing, orientation of NH:sCl between silicate layers caused 
variations in relative intensities and peak shapes of some of 
hk bands. 


Interpretation of Composition of Trioctahedral Micas, M.D. 
FOSTER. US Geol Survey—Professional Paper n 354-B 1960 
49 p. Structural formulas calculated for more than 200 pub- 
lished analyses of phlogopites, biotites, siderophyllites, and 
lepidomelanes indicate that additional positive charges carried 
by trivalent cations proxying for bivalent Mg in octahedral 
group of trioctahedral micas are accommodated by positive 
charge on octahedral layer, or are neutralized by negative 
charges associated with unoccupied octahedral sites. 


Interstratified Mixture of Mica Clay Minerals, S.SHIMODA, 
T.SUDO. Am Mineralogist v 45 n 9-10 Sept-Oct 1960 p 
1069-77. Various kinds of mixed layer minerals are found in 
close association with hydrothermal pyrophyllite diaspore ; 
X-ray data strongly suggest that 26.1 plus or. minus 1 
spacing can be attributed to complex combination of 10 A 
‘mica clay mineral structure and its more hydrated forms; 
it is inferred that 26 A spacing is nearest to that attributed 
to random piling of 10 A plus 15.16 A structures and 12.48 A 
and 15.16 A structures in equal proportions. 


Iron-Rich Muscovitic Mica from Grandfather Mountain 
Area, North Carolina, M.D.FOSTER, B.BRYANT, J.HATHA- 
WAY. Am Mineralogist v 45 n 7-8 July-Aug 1960 p 839-51. 
Metamorphic arkoses contain green micas that have high 
indices of refraction with $B index ranging from 1.603 to 
1.619; detailed study of mica having highest indices of refrac- 
tion showed that it is dioctahedral in character, falling be- 
tween muscovite and phengite in trisilicic-tetrasilicie diocta- 
hedral potassium mica series, with considerable proxying of 
Fet® for octahedral Al. 

Isomorphism and Crystalline Solubility in Garnet Family, 
A.L.GENTILE, R.ROY. Am Mineralogist v 45 n 5-6 May-June 
1960 p 701-11. Ionic radius is shown to be dominant variable, 
although charge correction must be applied to ions of differ- 
ent charges; at low pressure very little binary solubility is 
found between representatives of pyralspite and ugrandite 
groups; however, complete crystalline miscibility exists be- 
tween rare earth garnets and each of natural garnet groups; 
very little Fe? was admitted into 12CaO-7Al203 garnet. 


Jadeite and Associated Minerals of Metagabbroic Rocks in 
Sibukawa District, Central Japan, Y.SEKI, M.AIBA, C.KATO. 
Am Mineralogist v 45 n 5-6 May-June 1960 p 668-79. Meta- 
morphic minerals associated with jadeite are lawsonite, pum- 
pellyite, chlorite, vesuvianite and grossularite, small amounts 
of quartz, sodic plagioclase, analcite and calcite were found, 
but it is not clear whether these minerals are in stable associ- 
ation with jadeite; jadeite was formed probably under high 
water pressure at low temperature during Sanbagawa meta- 
morphism. 


K probleme zhadeita, V.N.MOSKALEVA. Geologiya Rud- 
nykh Mestorozhdenii n 1 Jan-Feb 1960 p 107-13. On problem 
relating to jade; review of existing hypotheses on origin of 
jadeite and experimental studies connected with its synthesis; 
jadeite-bearing rocks of northern Balkhash region are con- 
sidered as hydrothermal-metasomatic formations which formed 
due to deanorthitization and desilication of granitoids. 


Kal’tsiotal’k—novyi mineral, D.P.SERDYUCHENKO. Vseso- 
yuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 
88 n 3 1959 p 298-304 (discussion) 305-8. New mineral cal- 
ciotale ; chemical analyses, X-ray powder and optical data for 
ealciotale, tale and actinolite; formed with tale by hydro- 
thermal alteration of actinolite in Archean metasediments of 
southern Yakutia, new mineral occurs as partial or complete 
pseudomorphs after actinolite. 

Layer Charge Relations in Dioctahedral and Trioctahedral 
Micas, M.D.FOSTER. Am Mineralogist v 45 n 3-4 Mar-Apr 
1960 p 383-98. When octahedral cation substitution produces 
negative charge in that layer, imbalance is compensated by 
increase in ratio Si:Al in tetrahedral layer; when octahedral 
cation substitution produces positive charge in that layer it is 
compensated by fewer octahedral cations or increase in ratio 
Al:Si in tetrahedral layer; most trioctahedral micas are ac- 


commodated in both ways to varying degrees and not entirely 
in one way. 


Loughlinite, New Hydrous Sodium Magnesium Silicate, J.J. 
FAHEY, M.ROSS, J.M.AXELROD. Am Mineralogist v 45 n 
3-4 Mar-Apr 1960 p 270-81. New mineral from Green River 
formation in Sweetwater County, Wyo, having formula 
Na20-3Mg0-6Si02:8H20, is named after G.F. Loughlin: it is 
found in dolomitie oil shale and in thin section has been seen 
replacing shortite, northupite, and _ searlesite; physical and 
optical properties are given and similarities to sepiolite noted. 


Manganian Andalusite From Kiawa Mountain, Rio Arriba 
County, New Mexico, E.W.HEINRICH, A.F.COREY. Am Min- 
eralogist v 44 n 11-12 Nov-Dec 1959 p 1261-71. Manganian, 
ferrian andalusite (viridine) occurs abundantly in kyanite 
hematite quartzite of Precambrian Kiawa Mountain forma- 
tion; its extraordinary pleochroism (golden yellow to emerald 
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green) results from copresence of Mn+3(Mn2O3 = 4.5%) and 
Fet8 (FeOs = 3.0%) ; andalusite apparently formed essentially 
c_ntemporaneously with kyanite. 


Mineralogiya nizhnemelovykh glinistykh porod Groznensko- 
Dagestanskoi neftenosnoi oblasti, E.A.SHABAEVA. Geologiya 
Nefti i Gaza v 3 n 10 Oct 1959 p 35-40. Mineralogy of Lower 
Cretaceous clayey rocks of Groznyi-Daghestan petroliferous 
region; results of petrographic and mineralogic studies of 
argillaceous rocks of Aptian and Albian age using optical, 
chemieal, differential thermal analysis, X-ray, electron micro- 
scopic, and method of coloration by means of organic dyes. 


Nekotorye amfiboly i pirokseny zhelezistykh kvartsitov Kur- 
skoi magnitnoi anomalii, A.A.GLAGOLEV, B.D.KLAGISH. 
Vsesoyuznoe Mineralogicheskoe Obshchestyo, Zapiski 2nd series 
pt 88 n 3 1959 p 286-97. Some amphiboles and pyroxenes of 
jaspilites of Kursk magnetic anomaly; chemical analyses and 
optical data are given for varieties of actinolite, alkaline 
amphiboles, and aegirine; comparison with similar minerals of 
Krivoi Rog. 


O yrentgenometricheskom opredelenii zhelezisto-magnezial’ 
nykh khloritov, N.A.KORNILOV. Vsesoyuznoe Mineralogiche- 
skoe Obshchestvo Zapiski 2nd series pt 89 n 2 1960 p 160-5. 
X-ray determination of ferro-magnesian chlorites; X-ray dif- 
fraction data and chemical analyses are given for ten ferro- 
magnesian chlorites; sufficient number of interference lines 
indicate that it is possible to distinguish chlorites from other 
hydrous silicates such as serpentine; dependence of relative 
intensity of certain reflections on chemical composition. 


O tak nazyvaemom kesterite, E.M.BONSHTEDT-KUPLET- 
SKAYA. Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 
2nd ser pt 88 n 2 1959 p 165-8. Discussion by V.V.IVANOV 
and Yu.A. PYATENKO of paper indexed in Engineering 
Index 1958 p 759 from n 1 1958 issue. 


O trekhvalentnom titane v eklogitakh Yuzhnogo Urala, B.B. 
CHESNOKOV. Geokhimiya n 1 1960 p 68-71. Trivalent tita- 
nium in eclogites of Southern Ural; rutiles from eclogites 
of Shubinskoe deposit composed of garnet, omphacite and glau- 
cophane are of lilac-tinged dark color; by spectrophotometric 
measurements violet color is caused by presence of part of 
titanium in trivalent form; when trivalent titanium enters 
rutile, parameters of its lattice do not change; in weathering 
zone color of rutile turns orange-red; occurrence of trivalent 
titanium indicates reducing character of environment. 


O vzaimosvyazi mezhdu glavynymi ionami rombicheskikh 
piroksenoy i ikh vliyanii na opticheskie svoistva mineralov, 
N.L.DOBRETSOV. Vsesoyuznoe Mineralogicheskoe Obshches- 
tvo, Zapiski 2nd series pt 88 n 6 1959 p 672-85. Relationship 
between principal ions of rhombic pyroxenes and their influ- 
ence on optical properties of minerals; study of chemical 
analyses of 40 rhombic pyroxenes; correlation coefficients be- 
tween ions and indices of refraction; influence of chemical 
composition on optical properties and empirical formula; 


sources of error discussed and comparison of experimental and 
observed values is made. 


_Ob anomal’nykh opticheskikh svoistvakh nekotorykh asbesto- 
vidnykh gidrosilikatov, N.A.KORNILOV. Vsesoyuznoe Min- 
eralogicheskoe Obshchestvo, Zapiski 2nd ser pt 88 n 2 1959 p 
115-25. Anomalous optical properties of some asbestiform 
hydrous silicates; comparative study of chrysotile-asbestos, 
chlorite, and actinolite shows distortion of optical properties 
of asbestiform varieties as compared with scaly and platy 


formes X-ray powder reflections are fainter and have different 
values. 


Occurrence of Fully-Hydrated Halloysite at Muswellbrook, 
N.S.W., F.C.LOUGHNAN, D.C.CRAIG. Am Mineralogist v 45 
n 7-8 July-Aug 1960 p 783-90. Intrusions of slag derived from 
fusion of ferruginous sediments by underground combustion 
of coal seams, have partly altered associated strata to assem- 
blages of tridymite, cristobalite and mullite; it is considered 
that halloysite originated from rehydration of metakaolinite 
formed by thermal metamorphism of well crystallized kao- 
linite; thermal, X-ray diffraction and chemical analyses. 


Opredelenie _mineral’nogo davleniya obrazovaniya kvartsa 
na primere kristallov s Pamira, P.V.KLEVTSOV, G.G.LEMM- 
LEIN. _Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 
2nd series pt 88 n 6 1959 p 661-6. Determination of minimum 
pressure of quartz formation on crystals from Pamir; ternary 
system H20-NaCl-KCl with composition 24% NaCl and 15% 
KCl, which is characteristic for liquid inclusions in Pamir 
quartz was studied with respect to P-T dependence up to 
1400 atm; minimal pressure and temperature for one sample 


ae ore atm and 207 © and for another 800-1000 atm and 


Papagoite, New Copper-Bearing Mineral from Ajo i 
C.O.HUTTON. Am Mineralogist v 45 n 5-6 evctine 1506 
p_ 599-611. Papagoite, rare hydrous copper calcium aluminum 
silicate, has been recognized, together with ajoite, as local oc- 
currence, in metasomatically altered rocks; goniometric meas- 
urements. lead to axial ratio of 1.109:1:0.415; papagoite is: 
monoclinic prismatic; space group, principal forms, X-ray” 


diffraction data, optical properties and chemical composition 
are given. 
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Paulingite, New Zeolite in Association with Erionite and 
Filiform Pyrite, W.B.KAMB, W.C.OKE. Am Mineralogist v 
45 n 1-2 Jan-Feb 1960 p 79-91. New zeolite found in vesicles in 
basalt from Columbia River near Wenatchee, Wash; paulingite 
is cubic, and occurs as perfect, transparent rhombic dodeca- 
hedra; unit cell dimensions. 


Piedmontites of Piedmont (Italy), Kajlidongri (India), and 
Marampa (Sierra Leone), V.MARMO, K.J.NEUVONEN, P. 
OJANPERA. Finland. Geologinen Tutkimuslaitos—Bul n 184 
Mar 1959 p 11-20. Piedmontites examined optically, chemically, 
and by X-rays. 

Proto-Amphibole, New Polytype, G.V.GIBBS, F.D.BLOSS, 
H.R.SHELL. Am Mineralogist v 45 n 9-10 Sept-Oct 1960 p 
974-89. Orthorhombie amphibole identified as phase within 
system Liz0-MgO-MgF>2-SiOz; its unit cell is one-half that of 
anthophilite; new structure type for amphibole is proposed; 
optical constants and data on chemical analyses. 


Ranquilite, Calcium Uranyl Silicate, M.J.de ABELEDO, 
M.R.de BENYACAR, E.E.GALLONI. Am Mineralogist v 45 n 
9-10 Sept-Oct 1960 p 1078-86. New uranium mineral, named 
ranquilite, has been found in Mendoza Province, Argentina; 
probable formula is 1-5CaO-2U035Si0O2:12H20; orthorhombic 
unit cell dimensions ; samples heated to 110-120 and to 130-140 
C show certain changes in X-ray powder pattern suggesting 
two lower hydrates; after exposure to air, original pattern is 
again obtained. 


Reedmergnerite, NaBSisOs, Boron Analogue of Albite, From 
Green River Formation, Utah, C.MILTON, E.C.T.CHAO, J.M. 
AXELROD, F.S.GRIMALDI. Am Mineralogist v 45 n 1-2 Jan- 
Feb 1960 p 188-99. Reedmergnerite, NaBSisOs, is boron ana- 
logue of albite, occurring with eitelite, shortite, nahcolite, 
searlesite, leucosphenite, acmite, analcite, and magnesiorie- 
beckite in unmetamorphosed dolomitic oil shales of Green 
River formation in several oil wells in Duchesne County, 
Utah. 


Re-Examination of Pilinite and Its Identification with 
Bavenite, G.SWITZER, L.E.REICHEN. Am Mineralogist v 45 
n 7-8 July-Aug 1960 p 1757-62. X-ray powder patterns and 
new chemical analysis made on pilinite from type locality 
have shown it to be same mineral as bavenite; new chemical 
analysis shows 5.5% BeO which was missed in original analy- 
sis; formula proposed is (Be,Al)1Cas(SiOs)9.xH20; it is 
recommended that name pilinite be dropped. 

Role of Hydroxyl Orientation in Mica Alteration, W.A. 
BASSETT. Geol Soc America—Bul v 71 n 4 Apr 1960 p 449- 
56. Phlogopite and biotite are generally more susceptible to 
alteration by ion exchange than muscovite; key mechanism 
responsible for this difference is considered to be hydroxyl 
orientation ; single erystal study with infrared spectrophotom- 
eter established orientation and bounding of hydroxyl ions; 
inclined hydroxyl ions in dioctahedral mica place potassium 
jons in more negative environment than perpendicular hy- 
droxyl ions in trioctahedral mica. 


Serpentinite-Limestone Contact at Taleri Mohammand Jan, 
Zhob Valley, West Pakistan, S.A.BILGRAMI. Am Mineralo- 
gist v 45 n 9-10 Sept-Oct 1960 p 1008-19. Mineralogical and 
petrographic description of serpentinite limestone contact; 
chemical analyses, optical properties and structural formula 
of diopside, idocrase and clinochlore; most trace elements in 
minerals show values closer to contact serpentinite than lime- 
stone; suggesting that serpentinite was source of these ele- 
ments; minerals of deposit appear to be result of both con- 
tact metamorphism and hydrothermal activity. 


Silicate Garnet—Yttrium-Iron Garnet Solid Solutions, S. 
GELLER, C.E.MILLER. Am Mineralogist v 44 n 11-12 Nov- 
Dee 1959 p 1115-20. In system CasAl2(SiO1)3, series of solid 
solutions exists over range 10-100% Y3Fe.(FeO.)3; similar to 
system spessartite-yttrium-aluminum garnet, this system does 
not follow linear composition vs lattice constant law; under 
conditions of experiments, complete series of solid solutions 
does not exist in system MngAl2(SiO1)3 YsFe2(FeO.1)3 although 
there is some solution at ends. 


Slopes of Working Curves in Emission Spectrometric Analy- 
sis of Certain Silicates, J.K.HURWITZ. Canada. Dept Mines 
& Tech Surveys-——Mines Branch—Research Report n R55 Dec 
28 1959 p 113-16. Large deviations from unity of working 
curve slopes from spectrometric analysis of silicates can be 
satisfactorily explained by experimental errors inherent in 
method or by self-absorption, rather than by secondary colli- 
sions occurring in d-c are discharge, as previously reported. 


Some Applications of Clay Mineralogy, R.E.GRIM. Am Min- 
eralogist v 45 n 3-4 Mar-Apr 1960 p 259-69. Practical appli- 
cations of clay mineralogy; uses of clays as raw materials 
jn ceramics, engineering, petroleum industry, paper industry, 
and metal casting are emphasized. 


Strukturnaya preryvistost v ryadu al’bit-anortit i petrogra- 
ficheskoe znachenie plagioklazov razlichnogo strukturnogo 
tipa, E.P.IZOKH, YU.V.KAZITSYN. Vsesoyuznoe Mineralogi- 
eheskoe Obshchestvo, Zapiski 2nd series pt 88 n 3 1959 p 
247-60. Structural discontinuity in albite-anorthite series and 
petrographic significance of plagioclases of different struc- 
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tural type; plutonic plagioclases do not form complete iso- 
morphous series but consist of several types with different 
structures, energy states, optical and other properties; struc- 
tural transitions are result of Al and Si tetrahedra and Ca-Na 
distribution. 


Strukturuntersuchung an einer basaltischen Hornblende 
vom Kuruzzenkogel suedlich Fehring, Steiermark, H. 
HERITSCH, G.BERTOLDI, E.M.WALITZI. Tschermaks Min- 
eralogische u Petrographische Mitteilungen v 7 n 3 1960 p 
210-17. Structural study of basaltic hornblende from Kuruz- 
zenkogel, south of Fehring, Styria; crystallo-chemical formula 
is established by means of Fourier analysis. 


Strukturuntersuchung an einer basaltischen Hornblende von 
Cernosin, CSR, H.HERITSCH, L.RIECHERT. Tschermaks 
Mineralogische u Petrographische Mitteilungen v 7 n 3 1960 
p 235-45. Structural investigation of basaltic hornblende from 
Cernosin, Czechoslovakia; optical, chemical, and X-ray study 
of hornblende; use of Fourier projection for location of elec- 
trons in crystal lattice, 


Sulunite—novyi mineral iz gruppy zhelezistykh khloritov, 
A.A.NYRKOV. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd series pt 88 n 5 1959 p 571-7. Sulunite—new 
mineral of ferruginous chlorite group; mineral was obtained 
from claybearing drill core samples; optical properties, chemi- 
eal data, X-ray diffraction, and thermal data are presented 
and compared with other micaceous minerals, especially guem- 
belite which it particularly resembles; it is concluded that 
properties of sulunite are sufficiently unique to designate it 
as new mineral. 


Synthesis and Stability of Tilleyite, CasSix07;(COs)2 R.I. 
HARKER. Am J Science v 257 n 9 Sept 1959 p 656-67. At 
5000 lb/in.2 of CO: tilleyite is stable between 930 and 970 © 
and at 3000 lb/in? of CO2 between 870 and 930 C; trace of 
alumina and fluoride were necessary to effect synthesis of 
tilleyite; sufficient alumina formation of gehlenite can be 
detected in apparent equilibrium with calcite plus wollasto- 
nite, tilleyite or spurrite. 


Temperature-Pressure Plane for Albite Composition, F. 
BIRCH, P.LeCOMTE. Am J Science v 258 n 3 Mar 1960 p 
209-17. Reaction, albite = jadeite + quartz, has been studied 
between 15 and 25 kilobars, 600 and 1000 C; equilibrium line 
is given by relation, P=6000 (plus or minus 500) + 20 
(plus or minus 2) T, where P is in bars; jadeite and quartz 
lie on high pressure side of boundary; melting curve of 
albite has been followed to 15 kilobars; it may be represented 
by relation, T= 115+ 0.011P. 


Trace Elements in Kyanite, Sillimanite and Andalusite, G.R. 
PEARSON. D.M.SHAW. Am Mineralogist v 45 n 7-8 July-Aug 
1960 p 808-17. 12 kyanites, three sillimanites and seven 
andalusites were analyzed spectrographically for minor and 
trace-elements; andalusite probably contains less Cr, whereas 
B, Be and Ba may be concentrated in sillimanite; it is un- 
likely that trace elements are factors in polymorphic rela- 
tions; trace-element distribution in aluminum silicates can 
be explained by crystal chemical considerations. 


Unusual Etch Pits In Quartz Crystals, J.W.NIELSEN, F.G. 
FOSTER. Am Mineralogist v 45 n 3-4 Mar-Apr 1960 p 299- 
310. Synthetic and natural quartz crystals were etched in 
48% HE and were found to exhibit deep, ribbon-like etch 
tubes ; examples and behavior of etch tubes; formation of etch 
tubes is seen to be related to erystal imperfections either as 
aE locetione or nonuniform incorporation of impurities or 
both. 


Vliyanie vodnorastvorimykh solei v glinakh na kharakter 
elektronnykh mikrofotografii glinistykh mineralov, 
KOTEL’NIKOV. Akademiya Nauk SSSR, Izvestiya, Seriya 
Geologicheskaya v 24 n 12 Dec 1959 p 28-35. Influence of 
water soluble salts in clays on character of electron micro- 
photographs of samples; comparison of electron microphoto- 
graphs of contaminated clays with those of pure specimens. 


Vysokotemperaturnyi sintez pollutsita, V.E.PLYUSHCHEV. 
Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd ser 
pt 88 n 2 1959 p 152-6. High-temperature synthesis of pollu- 
cite; pure cesium pollucite was formed in anhydrous, high- 
temperature system, as result of reaction between spodumene 
and Cs2SO4 at temperatures close to melting point of latter. 


Weeksite, New Uranium Silicate From Thomas Range, Juab 
County, Utah, W.F.OUTERBRIDGE, M.H.STAATZ, R.MEY- 
ROWITZ, A.M.POMMER. Am Mineralogist v 45 n 1-2 Jan- 
Feb 1960 p 39-52. Weeksite, K2(UO2)2(SixOs)3-4H2O, is soft 
yellow nonfluorescent mineral with waxy to silky luster, and 
it crystallizes chiefly in radiating fibrous clusters; optical 
properties, chemical analysis, and cell dimensions. 


X-Ray and Optical Investigation of Peristerite Plagioclases, 
P.H.RIBBE. Am Mineralogist v 45 n 5-6 May-June 1960 p 
626-44. Low temperature plagioclase feldspars in peristerite 
range unmix on submicroscopic scale to relieve internal stresses 
ereated by substituting Al for Si in tetrahedral framework ; 
heating at 1000 C causes disordering of Na and Ca between 
domains, followed by disordering of Si and Al within domains, 
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and final homogenization by disordering of Si and Al between 
domains; schiller is retained until final step of homogeniza- 
tion. 

X-Ray Intensity Measurements on Perthitic Materials I. 
Theoretical Considerations, F.J.KUELLMER. J of Geology v 
67 n 6 Nov 1959 p 648-60. With use of well established rela- 
tions between integrated intensities, integral breadths, and 
composition, method is outlined by means of which it appears 
possible to determine relative structural states of many 
perthitic alkali feldspars with powder X-ray diffractometry ; 
basic relation for procedure. 

X-Ray Intensity Measurements on Perthitic Materials II. 
Data from Natural Alkali Feldspars, F.J.KUELLMER. J of 
Geology v 68 n 3 May 1960 p 307-23. Compositional data and 


(201) peak intensity X-ray measurements on 79 alkali feldspar 
specimens from intrusive rocks of western United States 


demonstrate considerable variation in (201) peak intensity 
ratios of perthitic phases comprising alkali feldspar, such 
variation being function of bulk composition and thermal 
history. 

X-Ray Spectrochemical Analysis: Application to Certain 
Light Elements in Clay Minerals and Volcanic Glass, M.W. 
MOLLOY, P.F.KERR. Am Mineralogist v 45 n 9-10 Sept- 
Oct 1960 p 911-36. Method of X-ray spectrochemical analysis 
for elements in range of atomic number 12 to 22 has been 
applied to voleaniec and related materials from Marysvale, 
Utah, uranium area; obsidian, voleanic ash, granular igneous 
rocks and argillitie alteration specimens show limited com- 
positional range; this indicates that they are derived from 
uniform magma. 

Zavisimost mezhdu pokazatelyami prelomleniya, razmerami 
elementarnoi yacheiki i sostavom yv izomorfnom ryadu forsterit- 
fayalit, E.P.SAL’DAU. Vsesoyuznoe Mineralogicheskoe Obsh- 
chestvo, Zapiski 2nd series pt 88 n 3 1959 p 234-9. Interrela- 
tionship of refractive indices, dimensions of elementary cell 
and composition of forsterite-fayalite isomorphous series; 
direct relationships exist between indices of refraction, cell 
edge dimensions and chemical composition in _ forsterite- 
fayalite series, for which additional data is given; plot of 
cell edge dimension and indices of refraction yields straight 
line 

Zeolite Studies. I. Synthesis and Stability of Calcium Zeo- 
lites, M-.KOIZUMI, R.ROY. J of Geology v 68 n 1 Jan 1960 
p 41-53. Gels with CaO-Al2O3-SiOe ratios from 1:1:3 to 1:1:10 
were prepared with SiOz supplied as 150 A-sol “Ludox’”’ and 
reacted under hydrothermal conditions in sealed systems; and 
ealcium zeolites, except laumontite and phillipsite, have been 
synthesized from gels; new zeolite phase, CASH-II, was 
prepared from 1:1:3 and 1:1:4 gels; remarkable phenomena 
were encountered by seeding same composition with different 
zeolites; products of dissociation of zeolites at 1000 atm 
H:O pressure. 

Sulphates. See also Gypsum. 


Chukhrovit—novyi mineral iz Tsentral’nogo Kazakhstana, 
L.P.ERMILOVA, V.A.MOLEVA, R.F.KLEVTSOVA. Vsesoyuz- 
noe Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 89 
n 1 1960 p 15-25. Chukhrovite—new mineral from Central 
Kazakhstan; mineral occurs in oxidized zone of molybdenum- 
tungsten vein deposit; theoretical formula is CasAleTR(SOu;) 
Fis-10H20; thermal data, physical and optical properties, 
chemical analyses, X-ray diffraction data; mineral appears to 
belong to fluorite group and is analogous to secondary cubic 
mineral previously described from Greenland. 


O kontsentratsii vodnorastvorimykh sul’fatov na poluostrove 
Chelyuskina, L.D.MIROSHNIKOV, O.S.SHCHEGLOVA. Vseso- 
yuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 
88 n 6 1959 p 686-92. Concentrations of water-soluble sulphates 
on Cape Chelyuskin; minerals belonging to melanterite, 
fibroferrite, aluriete, alunogen and other hydrous sulphate 
groups are described from permafrost region; thermal and 
X-ray diffraction data: two generations of mineralization are 
hypothesized; first occurs in permafrost as result of oxidation 
of sulphides; second is result of migration of acidie solutions. 


O vtorostepennykh i aktsessornykh mineralakh v_ gipsakh 
Gaurdaka, V.D.KOGAN. Vsesoyuznoe Mineralogicheskoe Obsh- 
chestvo, Zapiski 2nd series pt 89 n 1 1960 p 52-62. Secondary 
and accessory minerals in gypsum of Gaurdak; more than 30 
minerals are identified as accessory and minor constituents 
of deposit; minerals of this and other deposits are tabulated 
according to authigenic and allogenic type; purpose of study 
is to provide data for correlation of gypsum formations and 
to form basis for paleogeographie reconstruction. 


Yavapaiite, Anhydrous Potassium, Ferric Sulphate From 
Jerome, Arizona, C.O.HUTTON. Am Mineralogist v 44 n 
11-12 Nov-Dee 1959 p 1105-14. Yavapaiite has composition 
KFe**+ (SOx)2 with two formula units in unit cell; mineral is 
associated with sulphur, voltaite, and other unidentified sul- 
phates, forms pale pink, brittle, adamantine crystals; physical 
properties of mineral. 


Sulphides and Sulphosalts. AgeS and AgeSe Transitions as Geo- 
logic Thermometers, R.ROY, A.J.MAJUMDAR, C.W.HULBE. 
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Economic Geology v 54 n 7 Nov 1959 p 1278-80. Pressure 
dependence of argentite-acanthite (Ag2S) and high-low nau- 
mannite (AgSe) transitions has been studied beyond 1000 
atm; inversion temperatures, 176 C and 128 C are both raised 
less than by increase of pressure of 1000 atm; usefulness of 
presence of argentite and of high-naumannite as indicators of 
certain minimum temperatures is therefore enhanced, especially 
in analyzed samples. 

Constitution of AgSbSe-PbS, AgBiS2-PbS, and AgBiS»- 
AgBiSe: Systems, J.H.WERNICK. Am Mineralogist v 45 n 5-6 
May-June 1960 p 591-8. Complete series of solid solutions with 
disordered NaCl type structure exist in pseudo-binary AgSbS2- 
PbS and AgBiS2-PbS systems; synthetic compositions corre- 
sponding to minerals freieslebenite and diaphorite in Ag 
SbS2-PbS system have high temperature forms with dis- 
ordered NaCl structure; only this cubic form was obtained 
for composition corresponding to mineral schermirite in 
AgBiS2-PbS system. 

New Wurtzite Polytypes From Joplin, Missouri, H.T.EVANS, 
Jy, E.T.McKNIGHT. Am Mineralogist v 44 n 11-12 Nov-Dec 
1959 p 1210-18. Small, hemimorphic hexagonal crystals im- 
planted on botryoidal zine sulphide are identified as wurtzite- 
10H: wurtzite polytypes evidently form homologous series 
(2H, 4H, 6H, 8H, 10H) resulting from growth phenomena 
based on serew dislocations. 


Note on Structure Filming Properties of Bournonite in 
Polished Sections, A.P.MILLMAN, J.A.VALVANO. Economic 
Geology v 54 n 8 Dec 1959 p 1575-6. Technique consists of 
creating on polished surface of mineral, transparent thin 
coating by means of immersion in suitable liquid oxidizing 
medium; after immersion polished section surface is dried 
and then examined in white light under reflecting microscope ; 
reflection takes place from both upper and lower surfaces 
of film, producing phase difference and Newtonian colors, 
actual hue produced being dependent on film thickness and 
other characteristics. 


Second Find of Euhedral Bornite Crystals on Barite, G. 
KULLERUD, G.DONNAY. Am Mineralogist v 45 n 9-10 Sept- 
Oct 1960 p 1062-8. Bornite crystals on barite have been found 
at Copperecorp Mine in Ont, Canada; geology resembles that 
of Upper Michigan copper area; bornite cubes, truncated by 
octahedron faces, prove to be twinned edifices of two kinds, 
which simulate either cubic or orthorhombic symmetry. 


Substitution of Oxygen for Sulfur in Wurtzite and Sphaler- 
ite, B.JI.SKINNER, P.B.BARTON, Jr. Am Mineralogist v 45 
n 5-6 May-June 1960 p 612-25. Small amounts of oxygen can 
substitute for sulphur in wurtzite and sphalerite; maximum 
amount of oxygen found in synthetic sphalerite in this study 
is 0.7 wt % ZnO compared to maximum of 1.0 wt % ZnO 
in wurtzite; addition of 0.7 wt % ZnO to sphalerite reduces 
unit cell edge from 5.4093 plus or minus 0.0002 A to 5.4065 
plus or minus 0.0003 A. 


Tantalates. See Mineralogy—Columbates and Tantalates. 
Titanates. See also Ilmenite. 


Kafetit-novyi vodnyi titanat kal’tsiya i zheleza, A.A.KKUKHA- 
RENKO, V.V.KONDRAT’EVA, V.M.KOVYAZINA. Vsesoyuz- 
noe Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 88 
n 4 1959 p 444-53. Cafetite, new hydrous titanate of caleium 
and iron; chemical analyses, optical and physical properties, 
dehydration curves, goniometric data, principal crystal forms 
and unindexed X-ray powder data; it forms fibrous and radial 
aggregates of acicular crystals as late mineral in pegmatite 
cavities on Kola Peninsula, Soviet Union. 


Multiple Growth Twinning in BaTiOs Single Crystals, R.C. 
de VRIES. Am Mineralogist v 45 n 7-8 July-Aug 1960 p 
852-61. Crystal contains three (111) primary twin planes and 
one (115) secondary twin interface; twinned crystal appears 
to have grown from nucleus which contained all twin elements 
and not by successive twinning separated by intervals of 
Seon it is suggested that TiOs octahedra can share up to 
wo Taces. 


Nature of Arizonite, M.D.KKARKHANAVALA. Economic 
Geology v 54 n 7 Nov 1959 p 1302-8. Evidence for discrediting 
mineral is analyzed to show that natural mineral cannot be 
regarded as mere mixture of hematite, anatase, rutile and 
possibly ilmenite; also it cannot be regarded as simply 
weathered ilmenite, though it may possibly be alteration 
product of ilmenite formed under hydrothermal or metasomatic 
conditions; it is concluded that mineral arizonite represents 
specific rare and unstable chemical compound. 


Tungstates. : Nekotorye usloviya gidrotermal’nogo sinteza kristal- 
lov sheelita, I.N.ANIKIN. Vsesoyuznoe Mineralogicheskoe 
Obshchestvo, Zepiski 2nd ser pt 88 n 2 1959 p 199-201. Some 
conditions of hydrothermal synthesis of scheelite; experiments 
with crystallization of scheelite using system CaW0Oj-LiC]H:0 
under temperature range 880-450 C, 150 to 250 atm, and 
during 10 to 15 days. 


Uransoderzhashchii vul’fenit, A.A.CHERNIKOV, T.L.POK- 
ROVSKAYA, Yu.S.NESTEROVA, N.ILORGANOVA. Vsesoyuz- 
noe Mineralogicheskoe Obshchestvo, Zapiski 2nd_ series pt 8&9 
n 2 1960 p 180-6. Uranium-bearing wulfenite; wulfenite in 
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which 2.55 to 11.63% of molybdenum is replaced by uranium 
occurs in fractures in oxidized zone of granodiorite massif; 
it occurs as single crystals as well as intimate mixtures of 
kasolite, limonite and calcite; chemical composition, X-ray 
diffraction | data, optical, and physical properties; wulfenite 
was deposited by weakly alkaline solutions. 


ss Autunite From Mt. Spokane, Washington, G.W.LEO. 
Am Mineralogist v 45 n 1-2 Jan-Feb 1960 1960 p 99. Study of 
associated granitic rocks reveals that apatite, most abundant 
accessory constituent, has preferentially leached and corroded 
in mineralized zones, suggesting that it may have provided 
source of lime and phosphate for formation of autunite; 
leaching may have been effected partly by meteoric water, 
but more probably was due to action of ascending connate 
solutions that may also have carried uranium from unoxidized, 
as yet undiscovered deposits at depth. 


Constitution of Davidite, J.DLHAYTON. Economie Geology 
v 55 n 5 Aug 1960 p 1030-8. Analyses of samples of davidite 
from South Australia and South Africa; methods of analysis 
with comments on states of oxidation of components; basis 
is suggested for determining constitution of davidite and 
several possibilities are discussed; it is concluded that davidite 
is homogeneous mineral in which uranium and lanthanons 
are isomorphously replaceable. 


Crystal Chemical Studies of Some Uranyl Oxide Hydrates, 
C.L.CHRIST, J.R.CLARK. Am Mineralogist v 45 n 9-10 
Sept-Oct 1960 p 1026-61. Mineralogical and crystal-chemical 
studies have been made of becquerelite, billietite, fourmarierite, 
masuyite, schoepite, and vandendriesscheite; X-ray precession 
photographs were used to determine crystallographic constants 
symmetry and structural relations; indices of refraction and 
optical orientation were determined on crystals both identified 
and oriented by X-ray precession method; physical properties. 


Kristallicheskoe stroenie uraninitov i nasturanov, E.S. 
MAKAROV, I.M.LIPOVA, I.F.DOLMANOVA, A.A.MELIK’- 
YAN. Geokhimiya n 3 1960 p 193-213. Crystal constitution 
of uraninites and pitch-blends; chemical composition, density 
and lattice constants have been determined; numbers of 
atoms and formula units in unit cell have been calculated; 
crystal structure has been determined by neutron diffraction 
method; manner of alteration of structure owing to degree 
of oxidation has been studied; uraninites and pitchblendes have 
primitive cubic lattice related to space group Th®-Pa3. 

O molibdatakh urana—moluranite i iriginite, G.Yu.EP- 
SHTEIN. Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 
2nd series pt 88 n 5 1959 p 564-70. Molybdates of uranium— 
molibdanite and iriginite; X-ray diffraction data, differential 
thermal analyses, and chemical analyses for molibdanite and 
jriginite, hydrous oxides of molybdenum and uranium; optical 
and physical properties are also described and short account 
of similar mineral umohoite is given; short preliminary ac- 
count of two other unnamed minerals of this group is in- 
cluded; conditions of formation postulated. 


O prichinakh okisleniya urana v uranitakh, V.I.LEBEDEV. 
Vsesoyuznoe Mlineralogicheskoe Obshchestvo, Zapiski 2nd 
series pt 88 n 6 1959 p 667-71. Causes of uranium oxidation 
in uranites; in outer zones of uranite crystals, intense self- 
oxidation process occurs as consequence of loss of electrons 
from disintegration of uranium atoms; this process, along 
with external oxidation reactions, accounts for intense oxida- 
tion of external zones of uraninites. 


Umohoite From Cameron, Arizona, P.K.HAMILTON, P.F. 
KERR. Am Mineralogist v 44 n 11-12 Nov-Dec 1959 p 1248- 
60. Hydrous uranium-molybdate, umohoite, is more widely 
distributed mineral than has been previously known; during 
X-ray diffraction study adsorption of large ethylene glycol 
molecule into water positions has been utilized to stabilize 
umohoite structure; three coexistent structural modifications 
are recognized in umohoite. 

X-Ray Study of Alteration in Uranium Mineral Wyartite, 
J.R.CLARK. Am Mineralogist v 45 n 1-2 Jan-Feb 1960 p 200-8. 
X-ray examinations of mineral wyartite, assigned chemical 
formula U0O26UO3.2C02.3Ca0.12-14H20 by Guillemin and 
Protas, show that with passage of time mineral is altering; 
precise nature of alteration is still unknown, although oxida- 
tion of U++ to U+*, with formation of uranyl ions, possibly also 


accompanied by some dehydration, seems to be plausible 
explanation. 
Vanadates. Descloizite-Mottramite Series of Vanadates from 


Minas Do Lueca, Angola, A.P.MILLMAN. Am Mineralogist 
vy 45 n 7-8 July-Aug 1960 p 763-73. Results are given. of 
chemical, microchemical and X-ray investigation of vanadium 
minerals from new locality in West Africa, together with 
comparative data for similar minerals from other localities ; 
rapid and simple technique of microchemical analysis has 
been devised which enables accurate discrimination to be 
made between different members of descloizite, mottramite, 
and isomorphous series; description of occurrence and origin. 

Novye vanadievye mineraly-satpaevit i al’vanit, E.A.ANKINO- 
VICH. Vsesoyuznoe Mineralogicheskoe Obshchestvo, — Zapiski 
2nd ser pt 88 n 2 1959 p 157-64. New vanadium minerals— 
satpaevite and alvanite; chemical composition of satpaevite 


MINERALOGY—Continued 


(6Al203.V204.3V205.30H20) and alvanite (Als(VOs) (OH).. 
2.5H20) are given as well as thermal, X-ray and optical data; 
found as veinlets and crusts in oxidation zone of vanadiferous 
clay horizon of northwestern Kara-Tau. 


MINERALS. See Metals and Alloys; Mineral Industry and 
Resources; Mineralogy; Mines and Mining; Ore Deposits. 


MINERS 


Accident Prevention. 
tion, 


Health. See also Coal Mines and Mining—Dust Problems; Mine 
Dust ; Mine Ventilation; Mines and Mining—Accident Preven- 
tion; Mines and Mining—Dust Problems. 


L’activité de l'Institut d’Hygiéne des Mines au cours de 
Vannée 1958, ALHOUBERECHTS. Annales des Mines de Bel- 
gique n 5 May 1959 p 431-77. Activity of Institute of Mining 
Hygiene during 1958; regular medical examinations of 
miners, human effect of temperature above 45 C and 50% 
humidity; problems of elimination of dust, ventilation and 
air conditioning. 67 refs. 


Medical Problems and Research in Mining Industry, W.B. 
ROANTREE. Iron & Coal Trades Rev v 179 n 4771 Dec 
25 1959 p 1177-81. Role of dust in incidence of coal workers’ 
pneumoconiosis; problems in assessing dust control; review 
of Pneumoconiosis Field Research Scheme; current research 
into pulmonary physiology and pathology, epidermophytosis 
and beat diseases. 


Protective Clothing. Jamforande fysiologiska studier av olika 
gruvdrakter, N.LUNDGREN, S.RAHM. Jerkontorets Annaler 
v 144 n 2 1960 p 164-88. Comparative physiological studies 
made concerning effect of heat load on three different types 
of protective clothing for miners; studies conducted in 
Swedish mines at two levels; 1000 ft deep at about 7 C, and 
3000 ft at about 16 C; no clear differences between moleskin 
suit and two types of rubber suits could be found. 


See Mines and Mining—Accident Preven- 


Training. Die weitere Ausbildung erwachsener Bergleute im 
aus- und im inlaendischen Steinkohlenbergbau, H.HOELTER- 
HOFF. Glueckauf v 96 n 21 Oct 8 1960 p 1340-6. Advanced 
training of adult miners in German and foreign coal mining 
industry; training of miners in United States, Soviet Union, 
Netherlands, France, and in West Germany. 


Gedanken zur Neugestaltung der bergmaennischen und hand- 
werklichen Berufsausblidung im westdeutschen Steinkohlen- 
bergbau, H.HOELTERHOFF. Glueckauf v 96 n 18 Aug 27 
1960 p 1135-46. Consideration of reform of professional edu- 
eation of miners and qualified workers in West German coal 
mining industry. 


MINES AND MINING 


See also Asbestos Mines and Mining; Coal Mines and Min- 
ing; Copper Mines and Mining; Diamond Mines and Mining; 
Fluorspar; Geology; Geophysics; Gilsonite; Gold Mines and 
Mining; Gypsum; Iron Mines and Mining; Lead Mines and 
Mining; Lead Zinc Mines and Mining; Manganese Mines and 
Mining; Mineral Industry and Resources; Nickel Mines and 
Mining; Ore Deposits; Placers and Placering; Potash Mines 
and Mining; Quarries and Quarrying; Salt Mines and Mining; 
Shaft Sinking; Silver Mines and Mining; Slate; Tin Mines 
and Mining; Tungsten Mines and Mining; Uranium Mines 
and Mining; Zine Mines and Mining; also all subject headings 
beginning with Mine and with Mining. 


European Mining Practices, E.P.LEACH. Min Congress J v 
46 n 6 June 1960 p 63-8. Methods of drilling shafts in various 
European countries with particular attention to drilling in 
soft ground; experience in hoisting practices; in England full 
locked coil hoisting rope is preferred because of greater 
permissible tread pressures and reduced maintenance on 
Koepe wheel groove linings; sublevel caving used in several 
Swedish mines because it permits selective mining. 


Accident Prevention. See also Coal Mines and Mining—Ac- 
cident Prevention; Iron Mines and Mining—Accident Preven- 
tion; Mines and Mining—Electric Equipment; Mines and 
Mining—BExplosions; Mines and Mining—Fires; Mining Laws 
and Regulations. 


Accident Prevention Photography. Indus Photography v 8 
n 9 Sept 1959 p 44, 46, 78. Accident-scene photography at 
Colorado Fuel & Iron Corp has reduced frequency and 
severity of injuries in mines; pictures of accidents are printed 
4n monthly safety bulletin and posted on mine’s_ bulletin 
board; miners can see at glance what happened and how to 
handle same situation to escape injury. 


At Braden Copper—Safety Means Economy, S.M.JARRETT. 
Min Eng v 11 n 11 Nov 1959 p 1116-19. Braden Copper Co 
has been able to reduce its total accident frequency rate per 
million manhours by 84%, from 27.4% in 1945 to 4.45% for 
first ten mo of 1958; changes in accident policies, silicosis 
problem, fire hazards, and training safety personnel. 

Das Sicherheitswesen im schwedischen Erzbergbau, G.P. 


FOERTIG. Zeit fuer Erzbergbau u Metallhuettenwesen v 13 
n 7 July 1960 p 331-5. Accident prevention in Swedish metal 
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MINES AND MINING—Accident Prevention—Continued 


mines; functions of government and private accident preven- 
tion administrations; statistics on accidents. 


Der Betriebsunfall im Kalibergbau und Moeglichkeiten zu 
seiner Verhuetung, E.KRAMM. Glueckauf v 95 n 23 Nov 
7 1959 p 1425-41. Accidents in potash mines and possibilities 
of their avoidance; causes of accidents and statistics thereon ; 
methods of preventing accidents and training of employees. 


Injury Experience in Metal Industries, 1956 and 195%, J.C. 
MACHISAK, N.W.KEARNEY, E.B.DIXON. US Bur Mines— 
Information Cir n 7977 1960 82 p. 1956 and 1957 injury ex- 
perience and employment data for metal mines in United 
States and Alaska; report covers only metal mining and 
contains statistical data on injuries and employment pertinent 
to metal mines and mills reporting voluntarily to Bur of 
Mines on annual basis; metal mines are classified according 
to kind of mineral ores mined. 


Massnahmen zur Unfallverhuetung in der Lothringer Minette 
L.TERRIER. Zeit fuer Erzbergbau u Metallhuettenwesen v 13 
n 7 July 1960 p 328-31. Accident prevention measures in 
iron mines of Lorraine; organization of accident prevention 
by administration and results of accident prevention program. 


Mining Accidents in 1958. Ontario. Dept Mines v 68 pt 1 
1959 p 31-8. During 1958, at mines, metallurgical works, 
quarries, clay, shale, sand, and gravel pits, and contract 
diamond drilling regulated by Mining Act of Ontario, there 
were 3905 accidents reported to Ontario Dept of Mines up to 
Jan 20 1959, 44 fatalities and 3861 non-fatal accidents; re- 
turns represent increase in frequency of fatal accidents as 
compared with previous year. 


National First-Aid and Mine Rescue Contest, Buffalo, N.Y., 
October 5-7, 1959, H.F.WEAVER, D.M.ALDEN. US Bur 
Mines—Information Cir n 7989 1960 97 p. Contest was spon- 
sored by Federal Bureau of Mines in cooperation with State 
mine inspection agencies, management and labor of mineral 
extractive industries, and other safety minded groups; nine 
teams from 4 States participated in contest, and 43 teams 
from 8 States competed in first-aid contest; only three of 
competing teams represented noncoal operations. 


National Safety Competitions of 1948-58, J.C.MACHISAK, 
E.K.ELSNER. US Bur Mines—Information Cir n 7960 1960 
195 p. Competition sponsored and conducted annually by Bur 
Mines to stimulate greater interest in safety in mineral 
industry; results of 11 annual contests for period 1948-58; 
statistical information on work injury experience of mines 
and quarries. 


Recherches de sécurité miniére en U.R.S.S., R.LOISON. 
Annales des Mines Apr 1959 p 219-32. Research on accident 
prevention in mines of Soviet Union; information gathered 
from visits to five Soviet mine safety research centers; study 
of outbursts, particularly those of firedamp; extent to which 
safety equipment and techniques are used in mining practice; 
applicability of techniques to French mining practices. 


Safety with Mobile Diesel-Powered Equipment Underground, 
J.C.LHOLTZ. US Bur Mines—Report Investigations n 5616 
1960 87 p. Safety depends chiefly upon proper adjustment and 
maintenance of engine, suitable rapid dilution of exhaust, 
and adequate positive mechanical ventilation to dilute and 
remove exhaust from mine and to restore oxygen used in 
combustion process; chief harmful and objectionable exhaust 
gases are carbon dioxide, carbon monoxide, and oxides of 
nitrogen; their concentrations are related to fuel: air ratio 
at which engine is operated. 


Thirty-Seventh Annual Report on Safety in Mines Research 
1958. Great Britain. Safety in Mines Research Establishment 
—Report 1960 17 p. Progress and investigations in explosives 
and blasting devices; work on explosion hazards includes 
study of dispersion and accumulation of methane in mines; 
theories developed to explain behavior of roof layers: rescue 
apparatus and fire hazards; engineering and metallurgical 
research include development of stronger and lighter roof 
supports and stress distribution in cage-suspension com- 
ponents ; pneumoconiosis studies. 


Vergiftungen durch Sprenggase, LECHNER. Explosivstoffe 
v 7 n 2 Feb 1959 p 33-6. Poisoning by gases evolved during 
blasting; case histories of poisoning by gases evolved due 
to dynamite blasting in adit; poisoning was caused by nitrous 
gases; suggestions for prevention of poisoning hazard with 
emphasis on installation of portable fans. 


Viewpoints on Safety, D.E.WILSON, J.PERKOVICH, R.A. 
WHITE, C.D.MICHAELSON, H.D.STOTT, R.L.WAHL, Jr. 
Min Congress J v 46 n 4, 5, 6, 7, 8, 9 May 1960 p 66-7, 
June p 55-8, July p 66-9, Aug p 62-4, Sept p 102-3. Various 
aspects of safety including administration of safety program, 
top executives role, responsibility of management staff, and 
accident prevention. 


Air Conditioning. See Mine Ventilation—Air Conditioning. 


Blasting. See also Coal Mines and Mining—Blasting; Mines 


and Mining—Accident Prevention; Mines and Mining—Ex- 
plosives; Rock Drilling. 


MINES AND MINING—Continued 


A.N.Slurries for Hard Rock and Wet Hole Blasting. Min J 
v 264 n 6509 May 20 1960 p 578-9. Use of mixture of am- 
monium nitrate, TNT and water as blasting slurry; drilling 
and blasting operation; reduced drill costs and other benefits 
due to use of ammonium nitrate and fuel oil mixture. 


Blasting Slurries, H.E.FARNAM, Jr. Can Min & Met Bul 
v 53 n 582 Oct 1960 p 818-23. In Sept-Iles, Quebec, iron ore 
pit 1,000,000 cu yd of stripping and ore are moved per mo; 
80% of overburden and ore is soft enough to be blasted with 
AN-fuel oil mixtures; for hard taconite type ores slurry of 
AN and TNT water mixture is used; preferred form of TNT 
is pelletized cast product; preparation of slurry, drilling and 
priming. 

Der derzeitige Stand des Millisekundenschiessens im Ruhr- 
gebiet unter besonderer Beruecksichtigung der Wirtschaftlich- 
keit, B.LLUDMANN. Glueckauf v 95 n 10 May 9 1959 p 
596-608. Present position of millisecond blasting in Ruhr 
region with special consideration of economy ; safety in respect 
to firedamp; impact on vibration; greater blasting effect and 
its consequences; experience and recommendations with respect 
to use of millisecond detonators; combined millisecond blast- 
ing and half second detonators. 23 refs. 


Developments in Ammonium Nitrate/Fuel Oil Blasting 
Underground at Boliden, G-HOBERSTORFER, I.POUSETTE. 
Mine & Quarry Eng v 26 n 6 June 1960 p 246-52. Unit that 
combines mixing and loading ammonium nitrate fuel oil 
explosives ; unit capable of loading fine grained fertilizer grade 
ammonium nitrate fuel oil mixtures in blastholes at any angle 
and has high mixing efficiency, permitting use of AN-FO as 
cheap and safe underground explosive; drop hammer, friction 
and statie electricity tests have had satisfactory results. 


Die Moeglichkeiten der Anwendung von Atomenergie im 
Bergbau, J.PARKINSON. Bergbauwissenschaften v 7 n 12 
June 20 1960 p 289-92. Possibilities of application of atomic 
energy in mining engineering; use of atomic blasting in un- 
derground and opencast mining; effects of underground nuclear 
explosion in Nevada. 


Elimination of Nitrous Fumes From Blasting Gases, S.R. 
RABSON, J.H.QUILLIAM, E.GOLDBLATT. S African Inst 
Min & Met—J v 61 n 3 Oct 1960 p 152-82. Composition of 
fumes from detonation of explosives; use of alkaline perman- 
ganate solution to oxidize and absorb fumes was selected as 
basis for method of extraction; method utilizing vermiculite 
impregnated with solution of sodium carbonate and potassium 
permanganate was applied to remove nitrous fumes from 
blasting gases; design of suitable plant for use underground 
to extract fumes and dust. 


Etude du mecanisme de la transmission de la detonation, 
GILTAIRE, J.COCU. Revue de l’Industrie Minerale v 41 n 
3 Mar 1959 p 288-50. Study of process of propagation of 
explosion; experimental study of blasting designed to deter- 
mine factors modifying power of detonator; blasting under 
confining pressure. 


Etude expérimentale de la transmission de la détonation 
des explosifs en trou de mine, D.SEELEMANN, J.COCU. 
Revue de l’Industrie Minérale v 41 n 8 Mar 1959 p 251-65. 
Experimental study of propagation of detonation of explosives 
in blast hole; propagation of blast depends on diameter of 
cartridge, mechanical strength of confining medium, and 
presence of obstacles between cartridges. 


Experience in Compressed-air Blasting. Min J v 254 n 
6508 May 13 1960 p 552-8. Situation of compressors from 
standpoint of safety, convenience and economy; characteristics 
of air blasting shells; experience of air blasting under differ- 
ent conditions; incidents that are most commonly reported 
are ignition of lubricant and sparking; inspection, testing, 
quality control, service and maintenance. 


Explosions Research Applied to Mine and Quarry Blasting, 
C.W.LIVINGSTON. Min Eng v 12 n 1 Jan 1960 p 29-30. 
Shock type, shear type, and viscous-damping type of failure 
of rocks; breakage process equation; calculation of burden, 
spacing, and hole size; necessary phases for successful ap- 
plication of blasting technique. 


How to Predict Effect of Spalling When Caused by Large 
Blasts, J.S.RINEHART. Eng & Min J v 161 n 8 Aug 1960 
p 98-101. Observations of rock spalling which resulted from 
Rainier underground nuclear shot were found to be consist- 
ent with predictable effects; two most important parameters 
required for prediction of spalling effects are shape of stress 
wave and fracture strength of rock; elemental principles of 
dynamics and mechanics of spalling soils and rocks; influence 
of material properties on spalls. 


King-Size Blast Caves Pillar and Fringe Area Ore for 
Drawpoint Recovery, A.W.RUFF, J.R.VELASCO. Min World 
v 22 n 4 Apr 1960 p 22-5. To avoid possibility of roof falls 
in large open stopes it was necessary to blast pillars and 
remaining stope ore in one large blast; stopes were open 
to surface on one end and there was little danger of air 
blast; shot contained 181.8 tons of high explosive and was 
used to break 8,000,000 tons of rock, including 1,500,000 tons 
of 0.75% copper ore. 
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La sécurité du tir A retard en mines grisouteuses, R.LOI- 
SON, D.SEELEMANN. Revue de l’Industrie Minérale v 41 n 
12 Dee 1959 p 1012-26. Safety of delayed action shotfiring 
in gassy mines; hazards of delayed action shotfiring include 
accumulation of inflammable gas mixtures and loss of stem- 
ming when preceding cartridges are fired; firing of two fairly 
close and overcharged shots introduces hazard which does 
not exist with simultaneous shotfiring; delayed action must 
be avoided in fissured ground; inversions of delay intervals 
must be eliminated; priming is recommended. 


Lined-Cavity Shaped Charges and Their Use in Rock and 
Earth Materials, C.F.AUSTIN. New Mexico. Bur Mines & 
Mineral Resources—Bul n 69 1959 80 p. To be of value, shaped 
charges must be constructed of high-velocity, high-brisance 
explosives, and liner must be symmetrical; use of lined cavity 
shaped charge for any job is expensive; use of such charge 
will be limited to applications where drilling would be 
hazardous, where drilling is required in inaccessible locations, 
where drilling time is of importance, and where only few 
holes are required. 


Proper Stemming: Better Breaking, Less Powder Needed and 
Less Dust, S.BANDYOPADHYAY. Eng & Min J v 161 n 8 
Aug 1960 p 86-90. Properties of stemming materials which 
will produce better rock breakage, lower powder consumption, 
fewer blow-outs, and less gas and dust; clay, sand, chalk, 
water, water pastes and mineral wool have been used; new 
type of water cartridge with expanding wall has been 
successfully employed; water cartridges also suppress fine 
dust most effectively; stemming guns have been introduced 
to aid in preparation of cartridges. 

Risques présentes par l’emploi du tir 4a Vair comprime 
(Procede Armstrong), F.LOISON, G.THOUZEAU. Revue de 
l’Industrie Minérale v 41 n 12 Dee 1959 p 1027-51. Hazards 
introduced by compressed air blasting (Armstrong Process) ; 
hazards include those due to normal operation, presence of 
methane in inlet air to compressor, rupture of pipe line ele- 
ment, oil deposits in pipe line and presence of oil in pipe 
lines and in blasting shells; method of avoiding hazards. 

Spherical Propagation of Explosion-Generated Strain Pulses 
in Rock, W.IL.DUVALL, B.PETKOF. US Bur Mines—Report 
Investigations n 5483 1959 21 p. Tests performed in five 
different rock types, employing 10 different types of ex- 
plosives; charge sizes ranged from 0.5 to 50 lb, and travel 
distances ranged from 2.5 to 70 ft; experimental peak strain 
data satisfy exponential decay propagation law; absorption 
constant is independent of type of explosive but dependent 
upon rock type. 

Transmission de la détonation en trou de mine, J.COCU, 
D.SEELEMANN, M.GILTAIRE. Revue de |’Industrie Minérale 
v 42 n 38 Mar 1960 p 319-39. Propagation of detonation in 
blast hole; study was conducted to establish cause of misfires 
and reduce hazard; factors influencing propagation of detona- 
tion between two cartridges; study of detonation of long 
confined charge; influence of humidity and aging of explosive 
on detonation. 


Cars. See Mine Cars. 


Communication Systems. See also Mines and Mining—Electric 
Equipment; Telemetering. 


Les télécommunications au fond, N.TRETIAKOW. Revue de 
l’Industrie Minérale v 41 n 7 July 1959 p 551-61. Under- 
ground telecommunication; use of low and high frequency 
currents for communication; types of equipment used under- 
ground and particular cases of its application. 


Transistorized Fail-Safe Alarm Cage Phone for Mines, 
P.L.HAZAN, D.G.W.MACE. IRE—Can Convention Ree 1958 
p 183-6. 150 ke fail-safe emergency alarm and signaling 
device for use in mine shafts; transistorized circuitry, en- 
capsulation, shock mounting techniques, and power require- 
ments. 


Two-Way Radio Communications in Mining Industry. Min 
Congress J v 46 n 9 Sept 1960 p 82-5. Operation of two- 
way radio, its application to mining operation and present 
and future conditions that will influence its use in mining 
industry; its principal benefit is that it provides instant com- 
munication ; for more effective use in mining industry, system 
for more effective message transmission must be developed; 
regulatory bodies should provide more frequencies. 


Concrete Construction. See also Mines and Mining—Rock 


Pressure; Mines and Mining—Roof Supports. 


San Manuel Cuts Mining Costs with Concrete. Min World 
v 22 n 11 Oct 1960 p 38-43. To reduce underground support 
costs at its San Manuel mine in Arizona, concrete has proven 
to be cheaper, safer, and superior to timber and steel; special 
mechanized equipment now positions prefabricated steel 
forms; compressed air used to place concrete; forms are oiled 
to ease stripping; concreting flow sheet. 


Conveying: Serpentix Equipment Demonstrated on Rand. 
S African Min & Eng J v 71 n 3526 Sept 2 1960 p 571, 573. 
Model conveyor demonstrated is fully mobile and flexible and 
designed to operate where fixed type conveyor would be un- 
suitable; it can operate at angle of 72° turning at same time 
in are of 25 ft; pairs of wheels are mounted along entire 
length of unit; drive is by means of chain and sprocket; 
belt is made of rubber and steel molded sections. 


Conveyor System Replaces 2,000 Cocopans. S African Min 
& Eng J v 71 n 3513 June 8 1960 p 1371-3. 10,000 ft long 
overland conveyor system has replaced 2000 cocopans each of 
0.8 tons capacity at Kimberley, South Africa; conveyor car- 
ries 600 tons of blueground/hr at speed of 550 fpm; system 
is comprised of eight units in tandem, is remotely controlled 
from treatment plant, and incorporates belt operated sequence 
controlled starting and stopping system coupled into electrical 
switchgear circuits. 


Etude sur le prix de revient due transport des produits 
miniers, M.BOUTELOUP Annales des Mines n 3 Mar 1960 
p 130-41. Study of transport costs of mine products which 
often affects profitability of entire mining operation; transport 
of mine products presents number of variables, and their 
examination often necessitates setting up operational re- 
search model; some generalities are presented, and particularly 
simple model is explained. 


Les appareils de manutention du fond dans les mines, P. 
JEANNARD. Technique Moderne v 52 n 2 Feb 1960 p 59-64. 
Materials handling equipment in mines; equipment used to 
transport mined product from working face to mine shaft 
and equipment and shoring material transported from mine 
shaft to working face reviewed; current trends in design of 
modern equipment and applications, include sheeted conveyors, 
belt conveyors, scale conveyors and monorails. 


Loading Cars in C.R.L.’s Long Drive, C.J.W.PIPRELL, 
D.E.HART. Can Min J v 81 n 5 May 1960 p 68-5. Two 
problems which arose in drifting 7300 ft to new shaft were 
ventilation and rock disposal; first was solved by operating 
on two shift basis with four hr lapses between shifts; 86 ft 
conveyor belt suspended on monorail installed for mucking; 
average advance per shift was 7.95 ft; operation, equipment 
and performance of equipment. 


Modernization of Gypsum Operation, R.B.JORDAN. Min 
Congress J v 46 n 5 May 1960 p 34-7. Use of accordian pleated 
belt conveyor ; conveyor is capable of carrying crushed material 
not only at unusually steep gradients but around corners; it 
combines many features of pan conveyor with those of belt 
conveyor; belt is of molded rubber sections shaped like pans 
on pan conveyor with single pleat fold between sections. 

Trials with Hydraulic Armoured Flexible Conveyors, C.L. 
GODDARD, W.J.W.BOURNE, L.BAINES. Min Engr (formerly 
Instn Min Engrs—Trans) v 120 n 1 Oct 1960 p 24-35 (dis- 
cussion) 85-6; see also abstract in Colliery Guardian v 200 n 
5176 June 30 1960 p 717-24. Alternative source of power 
can be supplied for armored flexible conveyors when gassy 
conditions preclude use of electricity on face; results show 
that electrohydraulic power affords lower power cost than 
compressed air and at coal mines where compressed air 
supply is inadequate to meet change of modern methods of 
face operation, it is clear that it can serve useful purpose. 


Use of Belt Conveyors in Metal Mines. Min J v 255 n 6527, 
6529, 6530 Sept 23 1960 p 332-4, Oct 7 p 386-8, Oct 14 p 415-17. 
Conveyors are most successfully used where seam deposit is 
being worked or in massive and concentrated orebody; prob- 
lems in use of conveyors include loading and size of material : 
applications of cable belt and steel band conveyors; use of 
nylon and terylene in belting construction. 


Corrosion. How New Plastics Solve Acid Water Corrosion 


Problems at Miami Copper. Min World v 22 n 2 Feb 1960 
p 41-3. Miami Copper Co uses Paraline Polyvinyl chloride 
pipes and sheets to make rafts which float heavy pit pump 
and motor fittings in acid waters, thus saving machinery from 
corrosion effects. 


Costs. See also Mines and Mining—Conveying. 


Cost Reporting for Mobile Equipment in Mining Industry, 
A.R.ESHBACH. Nat Assn Accountants—Bul v 42 n 1 Sec 1 
Sept 1960 p 75-82. Procedures and forms which serve as basis 
of monthly mobile equipment unit operating cost report at 
New York Ore Div, Jones & Laughlin Steel Corp; examples 
are shown for repair and service labor cost reporting, costing 
material supplies and other equipment expenses, and reference 
reports. 


Review of Recent Idarado Activities, A.C.HILANDER. Min 
Congress J v 46 n 3 Mar 1960 p 53-5. Measures taken to cut 
costs to meet depressed base metals market include lower 
ratio of underground service personnel to production miners, 
improved drilling operations, elimination of waste, improved 
extraction and filtration, greater preventive maintenance, 
training and screening of employees. 


Conveying. See also Coal Mines and Mining—Conyeying; Mine 
Hoists; Mines and Mining—Dust Problems; Mines and Min- 
ing—Electrie Equipment. 


Drainage. See also Mines and Mining—Open Pit; Mining Laws 
and Regulations 
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Chemical Control of Water Seepage in Mine Shafts. Min J 
vy 254 n 6502 Apr 1 1960 p 381. Application and operation 
of polymeric water gel to control water seepage in salt mine 
shafts and butane storage cavern; gel has very low viscosity 
and works by penetrating fractures and capillaries. 


Chemical Grout and Its Application in Underground Mine 
Workings. Min J v 254 n 6493 Jan 29 1960 p 126-7. New 
AM-9 chemical grout is water soluble mixture of two organic 
chemicals, acrylamide and N,N!-methylenebisacrylamide ; 
catalysts are used to initiate and control polymerization proc- 
ess; batch system is used for pumping grout; limitations of 
batch system; application of Am-9 in mine waterproofing, 
sealing drill holes, and grouting prior to excavation. 


Chemical Grouting, AAHEGARTY. Min Mag v 103 n 1 July 
1960 p 20-3. “PWG” is grouting solution having many prop- 
erties that make it adaptable for control of water under great 
variety of conditions; solution can be diluted and still give 
good sets up to 100% dilution; solution has been used to shut 
off water and gas in formation completely to permit sinking 
mine shaft to greater depth; in this case water and gas were 
being produced at pressure of 700 psi at 1500 ft. 


Die Grundwasserabsenkung und ihre nuetzliche Anwendung 
im Bergbau, W.SEMMLER. Glueckauf v 95 n 14 July 4 
1959 p 885-93. Lowering of groundwater level and its applica- 
tion in mining; general applications of lowering water table 
and drainage of mining area; case histories of open pit and 
underground drainage in mining and shaft sinking. 


Gidrogeologicheskie raschety osusheniya pri kar’ernoi razra- 
botke mestorozhdenii poleznykh iskopaemykh, F.M.BOCH- 
EVER. Razvedka i Okhrana Nedr v 25 n 8 Aug 1959 p 37-43. 
Groundwater geological calculations of drainage during open 
pit mining of mineral deposits. 

Gidrogeologicheskie usloviya Yakovlevskogo zhelezorudnogo 
mestorozhdeniya, B.N.SMIRNOV. Razvedka i Okhrana Nedr v 
25 n 12 Dee 1959 p 27-30. Groundwater geological conditions 
of Yakovlevo iron ore deposit; results of studies in region of 
Kursk, where thickness of sediments overlying Precambrian 
rocks, including iron ore bodies, is 470-590 m; inflow of 
water from five water-bearing horizons into future mine is 
expected to attain 4000-5000 m*/hr. 


How to Prevent Water Seepage in Mining and Construction 
Industries. Min & Chem Eng Rev v 52 n 11 Aug 1960 p 68. 
AM-9 chemical Grout has been developed that forms with 
water stiff continuous gel in controlled period of time; after 
addition of catalyst, aqueous solution of gel is injected through 
soil or rock; gelling time is controlled from few sec to 
several hr; gel prevents passage of water and binds together 
loose soil or rock particles and provides small increase in 
shear strength. 

Impounding and Liming Acid Mine Drainage, V.W.COLE. 
Indus Wastes v 5 n 1 Feb 1960 p 10-11. Sulphuric acid 
from mining operations created problem in streams receiving 
such drainage; it is proposed to construct impoundments be- 
low sources of acid mine drainage; these impoundments would 
be filled during periods of high flow and would be treated 
with lime to maintain alkaline pH; experience with lakes in 
similar position relative to sources of such drainage indicate 
that they act to correct low pH. 


Pollution by Mine Acid-Waters. S African Min & Eng J 
v 71 n 3528 Sept 16 1960 p 675, 677. Types, origin and treat- 
ment of acid mine waters from gold and coal mines; effect of 
mine waters on ground water and rocks. 


Prognoz pritokovy vody v shakhty v karstovykh oblastyakh, 
O.B.SKIRGELLO, M.A.POLYANINA. Razvedka i Okhrana 
Nedr v 25 n 9 Sept 1959 p 47-52. Forecast of water inflow 
in mines in karst regions; calculation of water inflow due 
to groundwaters and meteoric waters, to be considered in 
design of mine drainage. 

Removal of Coarser Solids from Underground Water at 
Bancroft Mine, Northern Rhodesia, by Hydraulic Cyclones, 
D.F.KELSALL, J.A.HOLMES. Instn Min & Met—Trans v 
68 pt 12 1958-59 Sept 1959 p 549-53, (discussion) v 69 pt 3 
1959-60 p 122-34, pt 6 p 325-8. Novel three stage cyclone as- 
sembly, comprising 24 in. cylindrical cyclone, 10 in. cylindrical 
eyclone and 4 in. conventional cyclone, has been tested and 
shown to be successful and flexible unit for removing coarser 
solids which are present to extent of about 1000 ppm in 
Bancroft underground water; economies in maintenance of 
main underground pumps achieved. 


Drilling. See Boreholes; Drilling, Diamond; Mines and Mining 

Dust Problems; Mines and Mining—Mechanization; Mines 

and Mining—Raise Driving; Rock Drilling; Rock Drills; 
Shaft Sinking. 


Dust Problems. See also Dust—Analysis; Mine Dust. 


Automatic Control Devices for Conveyor Belt Sprays. S 
African Min & Eng J v 71 n 3493 Jan 15 1960 p 148-9. Appli- 
cation of dust-suppression sprays to belt conveyors presents 
problem of achieving thorough wetting of load without using 
excess of water; automatic sprays located beneath carrying 
strand, spray water when loaded belt is moving; Rollamatic 
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unit is suitable where there is clearance of 6 in. or more, 
and operates in both directions ; Autobelt-spray is uni-direc- 
tional unit and will operate at all speeds. 

Dust Collection by High Efficiency Hydromatic Equipment. 
S African Min & Eng J v 71 n 3525 Aug 26 1960 p 501, 503. 
Equipment has been installed in South African mines to meet 
needs of simple high efficiency dust collector where dust par- 
ticles of differing nature are encountered; equipment features 
low maintenance; separation of water from air is effected 
by design features; cost per cfm handled is claimed to be 
very low; design and specifications. 


Dust Control and Ventilation at Ontario Mines, C.S.GIB- 
SON. Can Min & Met Bul v 53 n 578 June 1960 p 424-30. 
Depth of mines range from few hundred to 8000 ft, approxi- 
mately; primary products of underground group are asbestos, 
gold, silver, cobalt, copper, nickel, iron, uranium, tale, 
fluorspar, gypsum and salt; organization to prevent exposures 
to dust; permissible limits of air dustiness; adequate use of 
water to allay dust in mining, coupled with good ventilation 
of operations underground and on surface. 


Dust Suppression by Sonie and Ultrasonic Waves, S.BAND- 
YOPADHYAY. Mine & Quarry Eng v 26 n 8 Aug 1960 p 
344-9. When fine dust particles are subjected to sound waves, 
they tend to agglomerate and form larger particles that are 
easier to suppress and collect; factors influencing coagulation 
are convibration of suspended particles, hydrodynamic forces, 
radiation pressure, frequency, sound energy density, exposure 
time and temperature; installation of ultrasonic generator on 
drilling machine may suppress dust as fast as it is produced. 


How Pronto Cut Dusting at Dumps and Passes, H.PUDNEY, 
T.KNEEN. Eng & Min J v 160 n 11 Nov 1959 p 103-6. Isolated 
stoping blocks and long dead-end headings of Pronto Uranium 
mine are poorly ventilated and were dusty; installation of 
regulators, ventilation doors and exhaust fan over collar 
of surface stockpile resulted in improved ventilation and less 
dusty conditions. 


How To Select Ductwork, Hoods and Dust Collectors, H.E. 
SODERBERG. Eng & Min J v 161 n 6 June 1960 p 195-9. 
Problems and application in mining industry of dust control 
at belt-to-belt transfer and chute-to-belt transfer; hopper, bin 
and chute ventilation; screens exhaust; collectors most ac- 
cepted are high efficiency dry centrifugal collectors, wet col- 
lectors, and cloth collectors. 


Stand der Silikoseforschung und -bekaempfung im westdeut- 
schen Erzbergbau, M.LANDWEHR. Zeit fuer Erzbergbau u 
Metallhuettenwesen v 13 n 7 July 1960 p 3823-8. Study of 
silicosis and its prevention in West German metal mines; de- 
velopment of silicosis depending on type of predominant rock 
in West Germany during period of 25 yr; introduction of 
“dust coefficient” as product of mineral coefficient and dust 
concentration ; methods of dust elimination and results of their 
application. 


Electric Equipment. See also Electric Equipment—Explosion- 


proof; Mine Hoists; Mines and Mining—Equipment. 


A-C Power Distribution for Underground Mining, W.B. 
JAMISON. Min Eng v 12 n 5 May 1960 p 472-81. Choice of 
proper voltage for utilization and high-voltage distribution ; 
voltage regulation requirements; circuit breaker and relays; 
while experimental cables or some other new design can 
bring improved safety, present methods offer high degree of 
safety when compared to d-c systems. 


Application of Modern Feedback Control Techniques to 
Electric Drives in Open-cast Mining, H.SCHULTE. Siemens 
Rev v 26 n 7 Nov 1959 p 240-2. Rotating and magnetic and 
transistor amplifier control of drives for positioning motions 
of excavators. 


Battery Station—Mine Haulage Hub. Eng & Min J v 160 
n 12 Dee 1959 p 110-14, Recommended standard practices in 
preparing battery; automatic methods of controlling charge; 
review of characteristic of voltage relay and battery voltage; 
inverse temperature compensated relays; relation between 
stabilized open circuit voltage readings and fully charged 
specific gravity; use of cadmium electrode. 


Développements récents et applications de lélectricité et de 
l’electronique dans les exploitations miniéres, Y.de WASSEIGE. 
Assn des Ingénieurs Electriciens Sortis de l’Institut Electro- 
technique Montefiore—Bul v 73 n 4 Apr 1960 p 221-58. Recent 
developments and applications of electric power and electronics 
in mining; review covers conveyors and their automatic 
control, battery locomotives, automatic recording of cages and 
loading of tubes, centralized data processing installations, use 
of closed circuit TV, ete. 


Electric Equipment in Mines. AEG Progress n 2 1959 p 85- 
160. Special issue containing 19 papers on development of 
diverse electric equipment including mine hoists and haulage 
engines, fan motor drives, mine locomotives ete. 


Electrification in Underground Mining, H.GRAEMER. Sie- 
mens Rev v 26n 6 Aug 1959 p 175-81. Features of h-v switch- 
gear with Expansin instead of oil, dry-type transformers, new 
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switchgear, supervisory equipment and new short-circuit and 
ground-fault protective gear designed with view towards 
achieving increased safety in mining. 


Evoluton des cables électriques dans les mines, M.M.OSTY. 
Revue Générale de ]’Electricité v 68 n 12 Dec 1959 p 666-72. 
New developments in construction of electric cables for 
mines ; rigid, flexible and semiflexible cables; single- and 
multiple-screened types; apparatus for flexing tests on cables 
and conductors. 


Flameproof Enclosures: Effect of Internal Pressure on 
Flange Gap Width at Time of Ignition of External Mixture, 
T.J.A.BROWN, N.SIMPSON. Brit Elec & Applied Industries 
Research Assn—Tech Report n D/T114 1960 27 p, 4 supp 
plates. Tests of structural strength of explosion vessels used 
in determination of maximum experimental and statistical safe 
gaps ; results suggest that safe gaps for some of gases may 
be in error on safe side owing to momentary widening of 
flange gap during internal explosion. 


Intrinsically Safe Electrical Apparatus: Relation of Igniting 
Current to Inductance for Mixture of Ethylene with Air, 
E.R.WOODING, F.SHAW. Brit Elec & Allied Industries 
Research Assn—Tech Report n D/T106 1957 (received 1960) 
7 p. Determination of proportions of ethylene and air in 
mixture which is most readily ignited by spark from in- 
ductive circuit; relationship between minimum igniting cur- 
rent and inductance in circuit; it is shown that ethylene is 
more easily ignited than pentane or carbon monoxide, but 
less easily ignited than coal gas or hydrogen. 


Longer Life from Trailing Cables in Mines, A.C.TINGLEY. 
Can Min J v 81 n 1 Jan 1960 p 52-5. Three major types of 
cable vary with respect to number of conductor cables, 
voltage capacity, and uninsulated ground wire; constructional 
features such as insulation, fillers and jacketing material 
are evaluated; main operational problems; butyl rubber 
performs satisfactory under extremely cold conditions; cable 
has been designed for three phase a-c equipment. 


Maintaining Motors and Generators Used in Open Pit 
Operation, J.O.SHERRARD. Min Congress J v 46 n 6 June 
1960 p 79-81. Typical trouble spots, inspection procedures and 
repairing materials; value and applicability of epoxy resins 
to engine repair work include high thermal stability, high 
thermal conductivity, and chemical inertness; glass banding 
tape on armatures achieve high are resistance and produce 
cooler windings; alkyd vinyl bonding agents are used in 
commutator bondings instead of shellac. 


New Mining-Machine Protection, G.P.BENISH. Coal Age v 
65 n 1 Jan 1960 p 88-91. Equipment needs no separate frame- 
ground wire and includes oscillator and pushbutton station 
on machine and receiving unit in circuit center at outby end 
of trailing cable; new device distinguishes between short 
circuits and normal overloads and acts to remove power from 
both machine and trailing cable in case of short circuit; de- 
sign, application and operating details, with schematic circuit 
diagram. 

New Thunderbird Mine Uses A-C Power, L.E.BRISCOE. 
Min Congress J v 46 n 1 Jan 1960 p 52-7. Cost, safety from 
shock and fire hazards, ease of maintenance, flexibility and 
efficiency lead to choosing a-c power; surface substation, bore- 
hole cables, six-breaker distribution boxes along with two- 
breaker skid and 300 Kva power center are used. 


Selection of Portable Underground Transformer Stations 
for AC Mining, A.C.RUEDY. Illinois. Min Inst—Proe Oct 1959 
p 37-49. Basic components of underground transformer units; 
high and low voltage transformer sections are compared and 
evaluated. 


Silicon Rectifiers for Mining Service, R.E.WAHL. Min 
Congress J v 46 n 5 May 1960 p 60-4. Silicon rectifiers offer 
30% lower cost and weight of semiconductor rectifier units 
with equivalent reliability and higher efficiency compared to 
mereury-are rectifier units; protection against arc backs, 
external fault protection and design, cooling and installation. 


Some Aspects of Motor Design Applied to Mining Machinery, 
R.W.WAIT. Min Elec & Mech Engr v 40 n 476 June 1960 p 
347-52. Major aspects of machine design are mechanical 
structure, magnetic circuit, electric circuit, dielectric system 
and cooling and ventilating system; principles, purposes, 
limitations; characteristics and examples of electric mining 
machines, sources of noise in machines; factors that affect 
noise level and ways to eliminate them. 


Trailing Cable Life Can be Improved. Min Congress J v 46 
n 7 July 1960 p 53-5. Factors involved in reduction of operat- 
ing costs and improvement of safety; rigorous electrical 
mechanical, thermal and chemical conditions under which 
trailing cables operate require careful choice of conductor, 
insulating and protective covering materials as well as choice 
of best geometric cable design; data obtained from question- 
naires will be used to determine field performance of cables. 


See also Mine Hoists; Mines and Mining—HElectric 
Equipment; Mines and Mining—Mechanization; Rock Drills. 
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Crawler Tractors, J.M.CAW. Mine & Quarry Eng v 26 n 2, 
3 Feb 1960 p 71-9, Mar p 106-13. Crawler tractors and bull- 
dozers, including diesel engines, engine performance at high 
altitudes, diesel exhaust scrubbers, transmissions, tracks, 
and driving control position; bulldozer and angle dozer blades, 
winches, power control units and rippers. Pt 1 and 2 indexed 
in Engineering Index 1959 p 340 from Sept 1958 and Apr 1959 
issues. 


Der neueste Stand der Fernwirktechnik im Grubenbetrieb, 
K.REPETZKI. Glueckauf v 95 n 7 Mar 28 1959 p 377-86. 
Newest development of remote control in mining: mechanical 
control, control initiated by means of compressed air and 
hydraulic systems, and electric control. 


Electric Wheel Drive in Mining, E.R.BORCHERDT. Min 
Congress J v 46 n 9 Sept 1960 p 64-5, 72. Experimental electric 
wheel trolley powered truck to be tested; determination of 
most efficient loads, most efficient grades, speeds and power 
requirements will be made and maintenance costs will be 
closely investigated; tire costs and power supply costs will 
be critical considerations; it is hoped that truck will permit 
economical operation of deeper open pits. 


Further Usage of Aluminium in Mining. Min J v 254 n 
6503 Apr 8 1960 p 409. Aluminum alloys are utilized in mine 
cages in West Rand and pure aluminum mine cars in West 
Virginia coal mine; benefits and construction of equipment; 
mine cars found lighter, more corrosion resistant, quieter, 
and more easy to operate. 


Heavy Duty Irons In Process Equipment, F.G.BENZ. Eng 
& Min J v 161 n 3 Mar 1960 p 93-4. Application of types of 
“Meehanite’’? metal with varying properties to jaw, gyratory 
and cone crushers, rod and ball mills, filters, classifiers and 
driers with regard to cost reduction and improved performance; 
principal advantages are high yield strength, machinability 
and uniform hardness. 


How to Select Stainless Steel for Use in Mining Industry, 
R.E.PARET. Eng & Min J v 160 n 12 Dec 1959 p 106-9, v 
161 n 1 Jan 1960 p 80-4. Properties of stainless martensitic 
hardenable steels, ferritic nonhardenable steels, and austenitic 
nonhardenable steels; corrosion resistance, toughness and 
abrasion resistance, high and low temperature properties, sur- 
face finish, and ease of fabrication; selection of stainless 
steel for mining equipment. 


Liberty Pit Skip Installation Cuts Fleet Requirements in 
Half, J.BLHUTTL. Eng & Min J v 161 n 5 May 1960 p 105-8. 
At Liberty Pit, Ruth, Nev, ore moving up new skip system 
can make trip in about one min compared to 10 to 15 min re- 
quired for trucks using haul road; skips transport ore at maxi- 
mum rate of 1000 tph. 


Mining Machinery Exhibition. Hydraulic Power Transmis- 
sion v 5 n 59 Nov 1959 p 704-12. Exhibition of British made 
mining machinery indicates growing application of hydraulics 
as means of transmitting power in small spaces; equipment 
covered all phases of mining operations. 


Motorized Wheel, J.C.PRICH, R.W.VOLPE. Min World v 
22 n 1 Jan 1960 p 30-3. Wheel with built-in motor that 
attaches to truck frame and is driven by simple gear arrange- 
ment opens possibilities for high-speed haulage against steep 
grades; use of wheel in several open pit operations is sched- 
uled; advantages over diesel trucks are capacity, maneuvera- 
bility and performance; one 4-wheel model has payload 
capacity of 70 tons, 1500 hp, operation on grades up to 15% 
and 20% adhesion, and ability to negotiate long, steep grades. 


Permissible Mine Equipment Approved During 1957-58, 
E.J.GLEIM, R.R.LEE. US Bur Mines—Information Cir n 
1957 1960 27 p. Publication brings up to date previously 
published lists of equipment that meets safety standards of 
Bur of Mines so that mining industry may be informed 
as to development and availability of equipment that can be 
used safely. 


Power Units for Mechanization, L.WALTER. Min Mag v 
102 n 4 Apr 1960 p 215-22. Survey of mining equipment that 
operates on pneumatic, hydraulic and hydraulic-electric sys- 
tems; units developing fractional horsepower (as in signaling), 
in instrumentation, and as pilot units to large power units 
(as for pushing cylinders, use of hydraulic power units in 
plough and secraper-box installations); characteristics and 
operation of each system. 


Process Control Summary, N.B.NICHOLS. Minnesota. Univ 
Center for Continuation Study Jan 1959 p 11-14, 8 plates. 
Modern process control system uses transducers or transmit- 
ters, recording or indicating control stations, automatic con- 
trollers, and final control actuators with built-in power; 
process measurements and controlability ; initial deviation and 
control area. 


Rueckschau auf die Deutsche Industrie-Messe Hannover. 
Glueckauf v 96 n 13 June 18 1960 p 794-827. Retrospect of 
German industrial exhibition: materials handling and earth 
moving equipment, transportation, drills and drilling equip- 
ment, equipment for drilling of exploratory drill holes, rock 
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supports, mine ventilation, dust elimination, pumps and 
compressors, equipment for preparation plants, drives, and 
electric equipment. 


Special Steels for Special Mining Jobs, H.J.BENECKI. Min 
Congress J v 46 n 4 Apr 1960 p 60-3. Properties treatment 
and uses of steel and steel alloys; factors influencing wear 
resistance; high strength low alloy steels are intended for 
weight reduction and longer life; they can be used for truck 
and mine car bodies, tanks, screens, hoppers, buckets and 
scrapers; ultra high strength steels are resistant to shock 
and fatigue and are used in axles, gears and couplings. 


Types and Potentials of Instrumentation and Control, J.R. 
RIEDE. Minnesota. Univ Center for Continuation Study Jan 
1959 p 1-10. Underground measurement of temperature, fluid 
and solids flow, density, liquid and solids level, and pressure ; 
automatic, pneumatic, electric and electronic control; uses of 
instrumentation in mining and ore processing industry. 


Exhibitions. See Mines and Mining—Equipment. 
Exploration. See Mining Exploration. 


Explosions. Minimum Ignition-Energy Concept and Its Ap- 
plication to Safety Engineering, E.L.LITCHFIELD. US Bur 
Mines—Report Investigations n 5671 1960 10 p. Status and 
usefulness of minimum Ignition-energy concept, data that 
are believed to bear on safety problem associated with igni- 
tion of combustible gases by electric discharges; proper 
application of geometrically associated quenching character- 
istics can raise amount of energy required to produce ignition 
many times above absolute minimum value; control of source 
characteristics and utilization of quenching phenomena. 


Explosives. See also Coal Mines and Mining—Explosives ; 
Mines and Mining—Accident Prevention; Mines and Mining— 
Blasting. 


Ammonium Nitrate as Explosive, R.F.BENNETT. Min & 
Chem Eng Rev v 52 n 9 June 1960 p 56-60. Processes for 
manufacturing ammonium nitrate; use of sensitizing agents; 
for ‘on-site’? mixing solid fuels have been largely replaced 
by light oil for reasons of economy, convenience and avail- 
ability; methods of mixing and priming; increased energy 
can be attained by increasing loading density of borehole 
charge; properties and use of slurries; current evidence is 
against use of ammonium nitrate fuel compositions under- 
ground. 


Chlorate Explosives, H.BJORKLING. Min World v 21 n 12 
Nov 1959 p 44-5. Chlorate explosives give good results in 
Swedish iron mine; they are competitive in cost and use 
with regular ammonium nitrate and nitroglycerine explosives. 


Die elektrische Zuendung—Verhalten und Gefahren_ bei 
Gewittern im Hochgebirge, A.BLEIBIREU. Explosivstoffe v 
8 n 2, 8 Feb 1960 p 27-31, Mar p 48-51. Behavior and dangers 
during thunderstorms in high mountains in drift mining by 
application of electric detonation. 


Efficient Use of High Velocity Explosives, T.J.REID. Mine 
& Quarry Eng v 26 n 7 July 1960 p 298-303. Normal practice 
of initiating columns of explosives in shot-holes by line 
of Cordtex detonating fuse running alongside column results 
in detonation at lower velocity than is obtained with end 
initiated columns; for optimum blasting performance, end 
initiation should be used but method should only be introduced 
where it is safe to do so, 


Experimental Mine Used For Instruction in Explosives, R. 
DYMENT. Explosives Engr v 88 n 1 Jan-Feb 1960 p 25-8. 
Practical experience in drilling and blasting procedures is 
provided for Colorado School of Mines students; description 
of equipment used for education in drilling, blasting, survey- 


ing, and in laboratory work; required course; research work 
in laboratory. 


Innovations in Ammonium Nitrate Blasting Mixtures, D.M. 
STROMQUIST. Min Congress J v 46 n 10 Oct 1960 p 40-3. 
Many operators use ammonium nitrate in bags and upon 
adding diesel oil or other combustible materials depend on 
natural diffusion to accomplish necessary mixing; another 
method involves use of mobile concrete mixers; oil is sprayed 
into rotating mass of ammonium nitrate and blending is ob- 
tained in 10 min; specialized handling techniques, unloading 
of trucks and storage bins. 


Reducing Incendivity of Permissible Explosives by Sodium 
Chloride, N.E.LHANNA, G.H.DAMON, R.W.Van DOLAH. US 
Bur Mines—Report Investigations n 5683 1960 19 p. Random- 
ized design of up-and-down method was selected as suitable 
means of ranking incendivity of explosives; method provides 
data readily amendable to statistical treatment; addition 
of 8% NaCl for reducing probability of igniting firedamp 
had measurable though inconsistent effect, and addition of 10 
to 20% salt was accompanied by very definite effect; fine 


grained salt reduced incendivity of explosive more than 
coarse. 


_ Sensibilité electrique des détonateure. R.LOISON, J.L. 
SOULE, G.THOUZEAU. Annales des Mines Sept 1959 p 565- 


91. Electrical sensitivity of detonators: knowledge of sensi- 
tivity is essential for establishing blasting plan and determin- 
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ing characteristics of line of blasting; improved method of 
measurement based on statistical considerations; application 
of method. 


Tentative Safety Recommendations for Field-Mixed Am- 
monium Nitrate Blasting Agents. US Bur Mines—Information 
Cir n 7988 1960 12 p. Recommendations cover preparation, 
storage, transportation, and use of agents; potential for 
important reductions in cost of blasting operations in many 
types of mining; fire hazards, mixing plants, operational 
control, blasting operations in general and underground. 


Underground Blasting With A-N, J.L.RYON, Jr. Eng & 
Min J v 161 n 8 Aug 1960 p 91-3. 6% oil ammonium nitrate 
mixture found to be safe, effective and cheap blasting agent 
in underground salt mine; no trace of static electricity, ex- 
cess carbon monoxide or nitrogen oxides found; fragmentation 
is excellent and superior to dynamite; face profile is im- 
proved; cost of ammonium nitrate is one-sixth that of 
dynamite; five to eight lb of uncoated mixture is pneuma- 
tically loaded at 30 psi, no stemming is used. 


Firedamp. See Coal Mines and Mining—Firedamp ; Mines and 
Mining—Accident Prevention; Mines and Mining—Blasting. 


Fires. See also Fire Protection—Losses; Mines and Mining— 
Accident Prevention. 


Controlling Fires in Mines with High-Expansion Foam, J. 
NAGY, E.M.MURPHY, D.W.MITCHELL. Min Eng v 12 n 9 
Sept 1960 p 993-6. Results of controlling experimental fires 
showed that high expansion foam containing at least 0.2 oz 
of water per cu ft of foam is effective; ammonium lauryl 
sulphate has many desirable qualities as foaming agent; 
where heat, roof falls, and smoke prevent direct approach to 
fire, somewhat more involved procedure of using foam plug 
may be effective. 


Flows in Pipe Networks from Point of View of Theory of 
Random Processes, J.LITWINISZYN. Archiwum Mechaniki 
Stosowanej v 11 n 4 1959 p 421-40. Study of smoking process 
in network by means of probabilistic method based on Chap- 
man-Kolmogozoyv equation; determination of degree of danger 
in connection with underground fires during which smoke 
appears in ventilation network of mine. (In English). 


Gas Hazards. See Mines and Mining—Accident Prevention ; 
Mines and Mining—Explosions. 


Hoists. See Mine Hoists. 
Hydraulic. See also Gilsonite. 


Hydraulic Clean-Down of Stopes of Bicroft Uranium Mines 
Limited, G.W.HJALMARSON. Can Min J v 81 n 5 May 1960 
p 66-7. Mining is by shrinkage method; orebodies generally 
dip to east at approximately 50°; this dip results in some 
21% of broken ore in stopes being left on footwall and on 
top of pillars after chutes have been pulled empty; hydraulic 
clean-down increased tons per man shift in clean-down by 
43% and decreased cost per ton in clean-down by 43%. 


Illinois. Slusher Operation on Narrow Veins Solves Stoping 
Problem, W.H.HARRISON, Jr. Min Congress J v 46 n 10 
Oct 1960 p 32-4. Fluorite occurs with calcite in fissure type 
veins in sedimentary rocks of Mississippian age; average 
width of fluorspar stoped is 42 in.; extremely narrow widths 
of shrinkage stopes and tendency of broken ore to draw into 
very steep sided chimneys have necessitated use of scrapers to 
draw ore from top of piles instead of bottom. 


Instruments. See Mines and Mining—Equipment. 


Land Reclamation. Mined-Out Land Brought Back to Life. Eng 
& Min J v 161 n 8 Aug 1960 p 102. In preparation for possible 
strip mining of bauxite, experimental program of revegeta- 
tion was undertaken; with use of fertilizers it was found 
possible to grow ten times as much grass as before; research 
has been drafted into strip mining law which will prevent 
soil erosion and loss of watershed; bauxite deposits contain 
500 million tons of 20.40% alumina, extend over 330 sq mi and 
range in depth from 10 to 30 ft. 


Promotion of Vegetative Cover on Mine Slimes Dams and 
Sand Dumps, D.CHENIK. S African Inst Min & Met—J v 
60 n 10 May 1960 p 525-55, (discussion) v 61 n 1 Aug 54-9. 
Measures taken to cover useless dumps economically include 
surveying nature of dump material, trial growth of wide 
variety of plants, special treatment of dumps, including ad- 


justment of pH by liming, cultivation, windbreaking, fertiliz- 
ing and irrigation. 


Laws and Regulations. See Mining Laws and Regulations. 
Locomotives. See Locomotives—Mine, 


Mechanization. See also Coal Mines and Mining—Mechaniza- 


tion; Mines and Mining—Equipment; Mines and Mining— 
Roof Supports. 


Aligrab ... New Shaft Mucking Method From Sweden 
T.BJORNBERG. Min World v 22 n 2 Feb 1960 p 88-9. eens 
shaft was used at Kiruna to sink small shaft; only two men 
were needed; equipment is mounted on shaft wall using 
Alimak-Verken raise climber system; loading efficiency is 11 
tons per man hr, 
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Super Drills for Boring Shafts and Tunnels, J.H.ALLEN. 
Min World v 21 n 13 Dee 1959 p 20-5. Pt 1: Super drills are 
in construction stage; 40 in. diam prototype has successfully 
been built and tested in hard granite by Hugh B. Williams 
Mfg Co; reverse circulation rotary drill has been developed 


for drilling 44 in. diam vertical hole to depth of 965 ft in 
Nevada. 


Open Pit. See also Asbestos Mines and Mining; Coal Mines and 
Mining—Open Pit; Earthmoving Machinery; Geophysics— 
Seismic ; Lead Zine Mines and Mining—Peru; Manganese 
Mines and Mining; Mines and Mining—Blasting; Mines and 
Mining—Drainage ; Mines and Mining—Electric Equipment: 
Mines and Mining—Land Reclamation. 

Development of Strip Mining in Northampton Sand and 
Frodingham Ironstone Fields, T.M.DOVER. Mine & Quarry 
Eng v 26 n 1 Jan 1960 p 14-20. Use of crawler and wheeled 
tractors with scrapers or draglines and trucks; hard lime- 
stone needs blasting; soft clay is removed by draglines; diesel 
locomotives replaced steam locomotives for haulage: drainage 
of worked-out areas is diverted into natural streams; prospect- 
ing is accomplished by diamond-core drilling. 


Future Trends in Strip Mine Haulage, T.G.GEROW. Min 
Congress J v 46 n 1 Jan 1960 p 63-5. Trucks in 50 ton range 
are standard; problem of horsepower, transmissions, and 
’ tires; consideration of diesel electric truck; trend toward 
larger coal haulers. 


Slope Stabilization in Open Pit Mining, S.D.WILSON. Min 
Congress J v 46 n 7 July 1960 p 28-33. Instability of open 
pit mine slopes often results from excessive hydrostatic pres- 
sure behind face; stability of cut slopes is analyzed by 
principles of soil mechanics; effect of uplift pressures on 
shear strength, piezometer and slope indicator measurements; 
example of slide and method of establishing shear zone loca- 
tion; problems of predicting instability of open pit slopes. 
Pipe Lines. Der Einsatz von Kunststoffrohren beim Eisenerz- 
bergbau der Mannesmann AG, K.C.TAUPITZ. Zeit fuer Erz- 
bergbau u Metallhuettenwesen v 12 n 9 Sept 1959 p 449-55. 
Use of plastic pipes in iron mines of Mannesmann Co; types 
of polyethylene pipes used; laying of pipes, coupling, unroll- 
ing of rolls, underground transportation of pipes, and com- 
parison of plastic pipe with steel pipe. 


Rechenprogramm fuer IBM 650 zur Berechnung von Wasser- 
rohr-Leitungsnetzen, W.BISDORF, G.SPIEWOK. Elektronische 
Rechenanlagen v 2 n 1 Feb 1960 p 13-15. Programming of 
IBM 650 computer for calculation of water supply pipe line 
networks in mines, with particular consideration of having 
fixed quantity of water at certain minimum pressure avail- 
able at each place of mine, in case of fire. 


Power Supply. See Mines and Mining—HElectric Equipment. 


Radio Communication. See Mines and Mining—Communication 


Systems. 


Raise Driving. Methods of Developing Steeply Inclined or Ver- 
tical Rises. Chem Eng & Min Rev v 52 n 5 Feb 15 1960 p 
46-55. Review of latest overseas and Australian practices and 
equipment; cage rising on Northern Rhodesian Copperbelt ; 
suspended work cage at Leadville, Colo; portable climbing 
drilling platform made by Alimark; driving rises by long-hole 
method; shaft and tunnel boring machines operating in Ger- 
many, United States, and Soviet Union. 


Raising Practice at Boliden Mining Company, Sweden, I. 
POUSETTE, H.HAMRIN. Can Min J v 81 n 8 Aug 1960 p 
67-73. Raising is part of sublevel stoping and cut-and-fill 
mining; most of raises are driven in competent sulphide ores 
or hard types of Precambrian rocks; raising two compartment 
raises; open raises, raising with pneumatic steel ladder, rais- 
ing with Alimak raise climber, raising with Boliden cage 
type JORA, and raising with long holes; performance of 
various methods is shown as function of raise height. 


Seven-Ft. Rounds in Less Than Five Hours. S African Min 
& Eng J v 71 n 3507 Apr 22 1960 p 969, 971, 973. Starting 
from transfer level at 3700 ft below collar at No. 3 shaft 
Western Holdings in Orange Free State eight ft by six ft 
raises were advanced upwards; ore passes had reached 26 
Jevel (2600 ft below collar) when raise climber was intro- 
duced; with two jackhammers in simultaneous operation 
during drilling time, complete cycle from entry to blast occu- 
pied 4 hr 30 min. 


Rat Eradication. See Rat Eradication. 
Rock Bursts. See also Mines and Mining—Rock Pressure. 


Review of Recent Research into Rockbursts and Strata 
Movement in Deep-Level Mining in South Africa, H.G.DENK- 
HAUS, A.J.A-ROUX. Instn Min & Met—Trans v 68 pt 7 
1958-59 Apr 1959 p 285-309, (discussion) v 69 pt 1 1959-60 
Oct 1959 p 43. General survey of various aspects of research 
into problem of rockbursts in South Africa since 1952, and 
results so far obtained are given under four main headings: 
condition of, and state of stress in, ground around excavations 
at depth; properties of rock; investigations into nature of 
rockbursts; method for ameliorating rockburst conditions. 


MINES AND MINING—Continued 


Rock Pressure. Back Abutment Pressures, F.S.ATKINSON. 
Mine & Quarry Eng v 26 n 3 Mar 1960 p 114-17. Arguments 
based on analysis of rock mechanics which refute theory that 
arch of relaxed roof pressure exists between front and back 
abutment pressures over longwall working faces; study ap- 
plies only to horizontal strata. 


Gesteinsmechanik und Gebirgsdruck ein Ueberblick ueber 
einige Entwicklungen in den USA, R.G.WUERKER. Bergbau- 
wissenschaften v 7 n 9-10 May 10 1960 p 233-7. Rock mechan- 
ics and rock pressure; review of some developments in United 
States; suggested standardization of tests; testing equipment, 
results and evaluation of tests. 


Gesteinsmechanik und Gebirgsdruck ein Ueberblick wueber 
einige Entwicklungen in Deutschland, W.DREYER, H.BOR- 
CHERT. Bergbauwissenschaften v 7 n 9-10 May 10 1960 p 
237-41. Rock mechanics and rock pressure; review of some 
developments in Germany; observation of relative rock move- 
ment underground; measurement of rock compression; deter- 
mination of absolute pressure in rock; theoretical considera- 
tion of stress around workings; model experiments. 


Investigation on Caving of Mined Stopes by Barodynamic 
Experiments, Y.HIRAMATSU, Y.OKA, K.NAGANO, T.NI- 
SHIDA. Min & Met Inst Japan—J v 76 n 863 May 1960 p 
305-10, Only qualitative predictions can be made by baro- 
dynamic experiments; theoretical strength of rock around 
mined stope under which caving would begin to occur; how- 
ever, determined value is about ten times lower than value 
obtained from rock tests. 


Measurement of Rock Pressure in Mines, N.HAST. Sweden. 
Sveriges Geologiska Undersokning—Arsbok Ser C n 560 1958 
183 p. (Received Jan 1960). Measuring method consists of 
drilling 26 mm diameter hole in rock, inserting measuring 
cell which is brought into contact with walls; absolute value 
of pressure is derived by aid of calibration curve for cell; 
application of method in some mines; relationship between 
horizontal rock pressure and earthquakes. 


Measurement of Rock Pressures Induced by Mineral Extrac- 
tion, A.N.MAY. Can Min & Met Bul v 53 n 582 Oct 1960 p 
747-53. Stress meter developed at Canadian Mines Branch to 
measure undirectional stress changes in absolute units; it can 
be regarded as fixed instrument, in which case it is installed 
at end of diamond drill hole and left in position to record any 
subsequent stress changes taking place; alternatively, three 
of stress meters can be used in conjunction with trepanning 
operation. 


Measurement of Strain in Concrete Shaft and Roadway 
Linings, R.SHEPHERD, A.H.WILSON. Instn Min Engrs— 
Trans v 119 pt 9 June 1960 p 561-74 (discussion) 574-7; see 
also Colliery Guardian v 200 n 5161 Mar 17 1960 p 285-91. 
Instruments and techniques developed at Mining Research 
establishment for long term measurement of strain in con- 
crete linings; load on linings, bending moment, change of 
curvature and ratio of horizontal to vertical load; example of 
successful application of techniques to support problem in 
new inset roadways in South Wales; use of remote system 
of measurement. 


Messmethoden und Messgeraete zur Erfassung von Gebirgs- 
druckerscheinungen, K.W.THUEMMLER. Bergbauwissenschaf- 
ten v 7 n 9-10 May 10 1960 p 219-33. Methods of measuring 
and measuring devices for recording rock pressure phenomena. 
50 refs. 


On States of Stress Distribution Around Gallery in Strati- 
fied Rock, O.KANESHIGE, T.KAWAMOTO, H.OKAMURA. 
Min & Met Inst Japan—J v 76 n 867 Sept 1960 p 614-20. 
Stress distribution around gallery opened in stratified rock is 
different from that in isotropic and homogeneous rock; results 
of theoretical and experimental investigations; experiments 
were performed by application of photoelasticity using epoxy 
resin and gelatine as photoelastic materials. 


On Stress-Concentration in Horizontal Crossing Gallery, 
O.KANESHIGE. T.KAWAMOTO, H.OKAMURA. Min & Met 
Inst Japan—J v 76 n 864 June 1960 p 375-8. Three dimen- 
sional photoelastic experiments were performed using stress 
freezing method to investigate fundamental problem of stress 
concentration in intersection point of crossing galleries; rela- 
tions between intersectional angle and concentrated stress in 
horizontal crossing galleries. 


Relation Between Stress Around Underground Levels and 
State of Initial Stresses in Ground, Y.HIRAMATSU, Y.OKA, 
T.KOSUMI. Min & Met Inst Japan—J v 75 n 858 Dee 12 
1959 p 1080-8. Shape of level as well as state of initial 
stresses have great influence upon stress on wall surface; re- 
lation between stress and state of initial stresses has been 
determined for ten types of underground levels; examination 
of kind of level preferable from standpoint of rock pressure. 


Rock Mechanics, J.S.RINEHART. Min Congress J v 46 n 8 
Aug 1960 p 50-2. Problems and fundamentals of rock mechan- 
ies; techniques for measurement of stresses; photoelastic and 
electric strain gages; causes and criteria of rock failure; ap- 
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plication to mining problems; studies are cited which offer 
explanations for geometrical aspects of mines and for origin 
of common types of rock bursts and other structural failures. 


Untersuchungen der Gebirgsbewegungen um bergmaennische 
Holraeume, B.SSCHWARTZ. Bergbauwissenschaften v 7 n 9-10, 
12 May 20 1960 p 301-18, June 20 p 293-306. Investigation 
of rock movement around mine workings; research concern- 
ing rock movement and strata control in French mining in- 
dustry: results of measurements make it possible to~present 
data on conditions of bedrock and to make long term pre- 
dictions of movement; these predictions are important for 
general development of supports at working faces and in 
roadways. 


Roof Bolting. See Mines and Mining—Roof Supports. : 
Roof Control. Vorlaeufige Mitteilungen ueber versatzlosen Ab- 


bau in steilstehenden Erzgaengen, G.DORNBACH. Zeit fuer 
Erzbergbau u Metallhuettenwesen v 12 n 2 Feb 1959 p 62-8. 
Preliminary communications on mining without stowage in 
step ore lodes; disadvantages of longwall stoping in mines of 
Stolberger Zine Co; experiments with shrinkage stoping and 
rising board and stall working; development of cast iron 
prop for mining of protective pillars. 


Roof Supports. See also Mines and Mining—Rock Pressure; 


Mining Engineering—Research. 

Der Blockbau mit Rahmenzimmerung auf der Grube Doktor 
Geier der Mannesmann AG in Waldalgesheim, W.REGLING. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 13 n 5 May 
1960 p 213-15. Blocking out with installation of frame sup- 
ports in Doctor Geier Mine of Mannesmann AG in Waldal- 
gesheim. 

Etudes des mouvements des épontes dans les exploitations 
miniéres, B.SSCHWARTZ. Revue de l’Industrie Minérale v 42 
n 5, 6 May 1960 p 460-92, June p 493-516. Study of movements 


MINES AND MINING—Continued 


Rock Bolting Practices at Homestake, C.N.KRAVIG. Min 
Congress J v 46 n 8 Aug 1960 p 32-4. Application of roof 
bolts in metamorphic and sedimentary rocks; all fractured 
ground is bolted in both development headings and in stopes ; 
in hard rock, wedge type bolt gives better anchorage and 
permits larger rod in 1%¢ in. drill hole; new method of imtro- 
ducing mortar into drill hole uses plunger ; then reinforcing’ 
rod is driven to bottom of hole; when mortar sets, washer 
and nut are screwed onto bolt. 


Roof Bolting and Stabilisation of Natural Arches on Road-: 
ways, W.H.EVANS. Colliery Eng v 37 n 437 July 1960 p 
293-6. Principal function of roof bolts on roofs of unripped 
longwall goafs is to bind strata together; this enables bolts 
to withstand lateral forces that sustain them; forces are in- 
duced by roof itself as it sags for want of vertical support ; 
forces follow curved path across width of opening and within 
thickness of bolted part of roof, this forming natural arch. 


Sahé-Somémi Self-Advancing Roof Support in Northern 
France, D.S.KEDICK, F.E.W.MARSH. Colliery Eng v 37 n 
435 May 1960 p 189-92. Installation consists of number of 
Sahé-Somémi roof supports, each equipped with hydraulic 
props and rams controlled pneumatically and fitted with 
articulated roof bars; supports are advanced in series with- 
out any manual attention and installation inspected appears 
to be rapid and safe in operation; design of Sahé-Somémi 
chock and method of operation; face layout of system. 


Soutenement (premiere partie) emploi du bois pour le sou- 
ténement. Revue de l’Industrie Minerale (Special Number) 
July 15 1960 270 p. Roof Supports Pt 1—Use of Timber for 
Roof Support; following group of papers is included; Mine 
Timber Trade, J.DUMONT, 9-46; Morphology, Physical and 
Mechanical Study of Mine Timber, J.VENET, 47-108; Destruc- 
tive Agencies and Protective Treatment of Mine Timber, P. 
VERSMEE, H.ALLIOT, 164-98; Practical Application of Tim- 


of wall rock in mining operations; investigation of behavior ber, M.EMPOUY, 199-253; Transport of Timber in Shafts and 
] of strata by use of hydraulic props and by measuring dis- Underground at Merlebach and Cuvelette Coal Mines, J.P. 
Nl placement of spikes anchored in floor, roof or coal bed; ex- ROIDOT, 254-70. 

' pression of convergence of measurements of absolute  dis- Standard Roof Bolt Anchorage Testing Procedure. Illinois. 
7 placement as function of time is given for various conditions ; Min Inst—Proe Oct 1959 p 79-82. Procedure is result of two 


zones with roof bolting produce less convergence than zones 
with arches. 

Injekto Method of Rock Bolting, H.W.KROC. S African 
Min & Eng J v 71 n 3533 Oct 21 1960 p 997-8; see also Min 
World v 22 n 9 Aug 1960 p 36-7. New method of rock bolting 
was developed at Kiruna iron mines in Sweden as part of 
modernization and standardization program; thin ventilating 


yr of experimentation; based on premise that best way to 
compare data obtained from anchorage tests is to compare 
slopes of load displacement curves over portion of curves for 
which bolt load and jack load are equal; detailed test pro- 
cedure and load displacement curve with critical points 
labeled and identified is given as example. 


Steel Supports at Bawdwin Mines, Burma, F.J.BUDIN. Min 


fi tube is pushed to bottom of borehole and clamped with Eng v 12 n 3 Mar 1960 p 246-7. Less excavation is needed 
injecto nozzle; then thick cement grout is sprayed into hole with steel supports; secondhand rails are successfully used for 
wl and bolt is pushed home by ordinary rock drill; grout is yieldable arches, profile, grizzlies, and linings; to build up 
vibrated to provide cohesive filling around bolt. stock for urgent requirements, steel supports have been stand- 
Investigations Concerning Rock-Bolting at Billingham Mine, ardized in three main sizes: single rail sets, made up of caps 
i County Durham, G.E.PEARSE. Instn Min & Met—Trans v 69 and posts, reinforced rail caps, and yieldable rail arches. 
pt 8 1959-60 May 1960 p 459-65. Installed bolts are tested by Use of Yieldable Steel-Ring Sets at Silver Mountain, W.E 
a hydraulic ram and pump equipment in anhydrite mine; spe- CRANDALL. Min Congress J v 46 n 7 July 1960 p 38-41. 
" cial rock-bolts 30 ft long were designed and installed to Heavy ground was encountered in drifting across shear zone; 
suspend crane runway beam and strengthen roof over under- when rock bolts and timbering proved ineffective, it was de- 
“i ground crushing plant; rock-bolts installed in cement mortar cided to use 8 ft diam yieldable steel ring sets “ SHV were 
tf were tested, and optimum length of mortar was found to be installed as face advanced; to supply temporary support while 
7 Zt. rings were being installed, face was spiled ahead of 5 ft round 
\) L’amelioration de l’exploitation des mines par le soutene- to be blasted; to compensate for deformation, larger diameter 
4 ment marchant. Genie Civil v 136 n 15-16 Aug 1-15 1959 p sets should have been used. 
317-20. Improved mining by mobile support; Roofmaster sys- Shaft Sinking. See Shaft Sinking 
tem uses elements comprising two or three hydraulic jacks; Si : ORS nas 
fi elements are advanced by conveyor system; installations in Signal Systems. See Mines and Mining—Communication Sys- 
use in Great Britain; results of experience. eee . 
endg Raddedtin Gin wiyetematic acoporias I ADREE Min Soviet Union. See Mines and Mining—Accident Prevention. 
Eng v 12 n 5 May 1960 p 484-7. Using smaller artificial sup- Steel Supports. See Mines and Mining—Roof Supports. 
ports such as props and bolts; increasing loads in rib to in- Stowage. See also Mine Ventilation. 


duce eventual failure for longwall caving; evaluation of load 
reduction produced by method of successive deflection; maxi- 
mum % load reduction vs number of spans; sample problem. 


Lock Washers as Safety Factor in Roof Bolting, J.A. 
LIDDELL. Illinois. Min Inst—Proc n 67 Oct 1959 p 26-35; 
see also similar unsigned article in Min Congress J v 46 n 5 
May 1960 p 47-9. Helical spring lock washer made of alloy 
steel maintains bolt tension and indicates visually when 
tension load is applied to roof bolt; washer will close visually 
in area of 6500 lb. 


Mecanisation d’un pare a bois de mine, G.DELLICOUR. 
Annales des Mines de Belgique n 5 May 1960 p 470-6, plate. 
Mechanization of timber storage; unloading, loading, and 
shaping of timber to be used underground as supports. 


Placement and Use of Concrete Underground, C.L.PILLAR. 
Min Congress J v 46 n 9 Sept 1960 p 66-72. Initial cost of 
placing large-scale underground concrete supports has become 
economically competitive with placing of heavy timber and 
steel supports; monolithic concrete ground support is superior 
because it provides complete area support which allows mini- 
mum ground disturbance and hence, minimum weight and 
pressure; concrete is mixed above ground and _ transferred 
by line to plywood panel drift forms. 


Applications of Hydraulic Fill, JSSUTTIE. Min Congress J 
v 46 n 4 Apr 1960 p 48-50, 56. Hydraulie fill for ground sup- 
port is used in untimbered hydraulie cut-and-fill stoping 
method ; tailing fill placed with water offers much greater 
resistance to compression than dry sand or waste and pro- 
vides much more satisfactory permanent wall support; hy- 
draulie fill places 100-150 tph of tailing. 

Handling and Placement of Hydraulic Backfill Under- 
ground, R.C.MOTT, E.G.GRAYSTON, T.M.GAETZ, C.P.GIRD- 
WOOD, W.B.MONTGOMERY, R.M.STEWART. Can Min & 
Met Bul v 53 n 581 Sept 1960 p 687-92 (discussion) 693-702. 
Various characteristics of hydraulic fill slurries, including 
viscosity, percolation rates, friction losses, percent solids by 
weight and by volume, and critical velocity; growth of hy- 
draulic filling as mining tool. 


Hydraulisk fyllning vid igensattningsbrytning, : - 
BLAD, L.WELLENIUS. Jernkontorets gE ae 
1960 p 667-702 (discussion) 702-7. Hydraulie backfilling; fill- 
ing material and its properties; experiences with hydraulic 
backfilling at Kristineberg and Garpenberg mines in Sweden. 
24 refs. 

Pneumatic Stowing in Mining. Min J v 254 n 6500 Mar 18 
1960 p 326-7. Methods and equipment designed for filling cavi- 
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ties and stowing wastes; equipment comprises stowing ma- 
chine for introducing crushed stone into pipe line where 
compressed air carries material and ejects it at high velocity 
into worked out space; developmental work aimed at problem 
of stone preparation and large volumes of compressed air that 
are required resulted in versatile, low pressure, stowing. 


Review and Analysis of Various Factors Associated with 
Pressure Drop in Stowing Pipe Ranges, K.N.SINHA. J Mines, 
Metals & Fuels v 8 n 5 May 1960 p 1-9, 22. Work done in 
studies of pressures developed in stowing ranges in France, 
England, America and India; analytical review of results ; 
flow of stowing mixture gives rise to pressure of same order 
as if fluid were homogeneous and of approximate density of 
1.3; bends in stowing pipe range considerably affect loss in 
pressure. 

_ Use of Hydraulic Fill Underground at Mines of Interna- 
tional Nickel Company of Canada, Limited, J.McCREEDY, 
W.J.TAYLOR. Can Min J v 81 n 9 Sept 1960 p 95-103. Water 
borne sand fill is being used for filling current producing 
stopes and for sand packing older waste filled stopes; as result 
it has been possible to arrest subsidence and reduce cost of 
maintaining mine openings, to stabilize rock fill surrounding 
remnant pillars, to recover primary support pillars, ribs and 
floors, and to replace fill-tramming operations by simple and 
direct pipe line flow. 

Subsidence. See Coal Mines and Mining—Subsidence. 
Surveying. See Mine Surveying. 


Sweden. Mines suédoises Méthodes d’exploitation souterraine, 
A.PAUCARD. Revue de l’Industrie Minérale vy 41 n 12 Dec 
1959 p 1001-11. Swedish underground mining methods; mining 
in slices with backfill; mining without backfill; sublevel 
method with caving, method with open chambers, shrinkage 
stopes, and block caving. 


Taxation. See Mining Laws and Regulations. 


Telephone Communication. 
tion Systems. 


Tunneling. Moderne Stollenbautechnik in der Schweiz, M.HOL- 
LIGER. Zeit fuer Erzbergbau u Metallhuettenwesen v 12 n 12 
Dec 1959 p 583-91. Modern Swiss method of driving adits; 
organization, drilling, blasting, transportation, ventilation, 
and installation of supports. 


Underground Transportation. See also Diesel Engines—Perkins ; 
Locomotives—Mine; Mine Cars; Mines and Mining—Accident 
Prevention. 


Die Loesung von untertaegigen Foerderproblemen im Erz- 
bergbau Ramsbeck der Stolberger Zink AG, W.BURGGRAEF. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 13 n 6 June 
1960 p 256-63. Solution of underground transportation in 
Ramsbeck mine of Stolberger Zink AG; six plans to increase 
throughput capacity of underground transportation due to 
rising output. 

Flameproof Tractor for Underground Work. S African Min 
& Eng J v 71 n 3528 Sept 16 1960 p 723. Compact, flameproof 
25 hp rubber tired four-wheel drive tractor produced by 
Hunslet Engine Co of Leeds, is fitted with slew steering which 
allows great maneuverability and precision of control enabling 
it to operate alongside conveyors without damaging either 
conveyor or pit arches; tractor is controlled by throttle, 
forward/reverse selector and two brake levers. 


Une application des techniques de simulation a la desserte 
optimum de chantiers d’abatage, E.VENTURA, E.DARU, V. 
GRANIER. Annales des Mines Oct 1959 p 637-52. Application 
of simulation techniques to optimum haulage efficiency at 
stopes; when processes involved are too complex for mathe- 
matical analysis, recourse is taken to simulation of techniques 
which allow consideration of probable effects to be expected 
from different methods; determination of number of cars per 
train and those to be stocked in immediate vicinity of loading. 


Valuation. Evaluation of Mining Properties—Graphical Ap- 
proach, J.B.EVANS. Can Min & Met Bul v 53 n 582 Oct 1960 
p 797-803. Five-step outline of graphical approach to mine 
evaluation in order to bridge wide gap that lies between 
knowledge of property’s tonnage and grade potential and 
appreciation of value of that property; example of technique. 

Ventilation. See Mine Ventilation. 

Water Supply. See Mines and Mining—Pipe Lines. 

West Germany. Zur Hinteilung und Bezeichnung der Abbau- 
verfahren, G.DORSTEWITZ, C.H.FRITZSCHE, H.PRAUSE. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 12 n 9 Sept 
1959 p 429-36. Classification and terminology of methods of 
mining; results of coordinated study conducted by West 
German mining industry and schools of mines. 


MINING ENGINEERING 
See also Mine Surveying; Mines and Mining. 


Application of Industrial Engineering Principles in Mining, 
M.H.MATHEWSON. Min Congress J v 46 n 3 Mar 1960 p 
60-4. Purpose of industrial engineering, its value and_ best 
application to mining industry, optimum utilization by mining 


See Mines and Mining—Communica- 
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industry, tools and techniques used in industrial engineering 


and its organization and application in major mining com- 
pany. 


Computer Applications. See Mine Ventilation—Analogies ; Min- 
ing Engineering—Research ; Mining Exploration. 


Education. See also Engineering Education—Soviet Union. 


Education and Training in Mining Industry, R.A.L.BLACK. 
S African Inst Min & Met—J v 60 n 8 Mar 1960 p 352-66. 
European and non-European training; training for mining 
departments; university education in mining; training of 
graduates in industry. 


Mining Department at Cardiff. Colliery Eng v 37 n 438 Aug 
1960 p 322-7; see also Mine & Quarry Eng v 26 n 7 July 
1960 p 274-9. New Mining Department building at University 
College, Cardiff, consists of lecture rooms, extensive research 
and demonstration laboratories ; workshop, heavy research lab- 
oratory, flotation and filtration laboratory; principal item of 
equipment in heavy research is 50 ton universal testing ma- 
chine capable of time-strain compressional and tensile meas- 
urements; mineral preparation and process laboratories have 
wide range of equipment. 


Research. See also Geology—Engineering; Mining Engineering 
—Education. 


Application of Measurement Instrumentation to Determina- 
tion of Stresses Encountered in Rocks Surrounding Under- 
ground Openings, A.N.MAY. ISA—Proc Preprint 23-H60 for 
meeting Feb 1-4 1960 11 p. Instrument described measures uni- 
axial stress changes and also allows existing condition to be 
determined; another instrument measures. biaxial stress 
changes; former has been sufficiently developed to allow it to 
be used in field investigations; latter is still undergoing 
laboratory development. 


Approximate Determination of Shear Strengths of Some 
Witwatersrand Quartzites, W.D.ORTLEPP. S African Inst 
Min & Met—J v 61 n 3 Oct 1960 p 137-51. Shear strength 
tests indicate that there is relationship between shear strength 
and normal stress; as normal stress is increased, so con- 
tinually increased values of shear stress are required to cause 
failure; statistical tests of significance showed that nature of 
relationship was dependent upon mineral composition of mate- 


rial; study conducted with emphasis on problem of rock 
failure underground. 
Design of Instrumentation for Measurement of Time- 


Dependent Strain in Stressed Rock Specimens, H.R.HARDY, 
Jr. ISA—Proc Preprint 1-H60 for meeting Feb 1-4 1960 17 p. 
Instruments for determining viscoelastic properties of rock 
and mineral specimens over long periods of time; calibration 
and stability studies. 


How Operations Research Can Improve Mining Results, E. 
KOENIGSBERG. Coal Age v 65 n 2 Feb 1960 p 104-10. Face 
operations in coal mining lend themselves to improvement by 
application of “‘Queue Theory,’’ which can be employed for 
various types of cycles and various degrees of imbalance in 
unit capacities; starting with data obtained by time-studying 
existing systems, effect of variations, as in number of shuttle 
cars, can be calculated; use of computer simulation. 


Hydraulic and Mechanical Properties of Rocks in Coal 
Measures, M.NAKANO, G.ENDO, T.MARIKO. Min & Met Inst 
Japan—J v 76 n 867 Sept 1960 p 621-7. Void ratio and grain 
size characteristics of various sedimentary rocks as controlling 
factors of permeability ; mineralogical composition of binding 
materials of sedimentary rocks are determined by aid of X-ray 
analysis and multiple differential thermal analysis ; permeabil- 
ity depends to large extent on void ratio; swelling rate 
changes by amount of montmorillonite content in clay min- 
erals which will, also, affect permeability. 


Mines Branch History. Western Miner & Oil Rev v 33 n 2 
Feb 1960 p 27-53. Mines Branch of Canadian Dept of Mines 
has its main laboratories in Ottawa and smaller units in 
Alberta and Nova Scotia; it includes five divisions; mineral 
processing, extraction, metallurgy, mineral sciences, fuels and 
mining practice, and physical metallurgy; work consists of 
applied research and technical services to assist industry and 
government agencies and fundamental research which looks 
to future needs of industry. 


Mining Research Establishment of Dutch State Mines, W. 
DeBRAAF, C.KRIJGSMAN. Colliery Eng v 37 n 432, 433 
Feb 1960 p 69-74, Mar p 101-10. Organization and type of 
work carried out at laboratory; research in shaft sinking, 
shaft lining, pit bottom supports, coalface supports, ventila- 
tion, and research in coal preparation; types of equipment 
used. 


Organization of Mining Research in Europe, A.BROWN. 
Can Min & Met Bul v 53 n 581 Sept 1960 p 718-22. Organiza- 
tion and role of mining research in mining industries of 
European countries; some observations are made on Canadian 
mining research efforts, with view to indicating more sys- 
tematic basis of procedure. 
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Stress Analysis, E.M.LOXLEY. Colliery Guardian v 200 n 
5168 May 5 1960 p 485-92. Application of stress analysis to 
mine haulage, suspension and roof support equipment; failure 
of haulage and winding gear, working stresses, steady impact 
and fatigue loading conditions, headgear pulley shafts, detach- 
ing hooks, threaded components in suspension gear, and design 
of suspension gear and roof bars. 


MINING EXPLORATION 


See also Boreholes—Exploratory; Coal Deposits—Explora- 
tion: Geochemistry ; Geological Surveys; Geology ; Geophysics ; 
Gold Deposits; Mineral Industry and Resources; Mineralogy ; 
Mineralogy—Analytical; Ore Deposits; Uranium Deposits— 
Exploration. 


Beitraege zur Auswertung von Aufschluessen durch Wert- 
linien als Mittel der darstellenden Geometrie der Lagerstaette 
zur Loesung regionaler Planungsaufgaben, O.HAIBACH. 
Bergbauwissenschaften v 6 n 24 Dec 20 1959 p 575-82, Con- 
tribution to evaluation of exposures by means of lines of 
equal quality as means of descriptive geometry of mineral 
deposits for solution of regional planning problems ; graphic 
interpretation of results of exploration and representation of 
distribution of volume, average dip and strike, ratio of ore 
to lean rock, and geothermal gradient. 


Determining Optimum Prospecting Plan, R.J.UFFEN, R.M. 
ELLIS. Pennsylvania State Univ—Mineral Industries Experi- 
ment Station—Bul n 72 Mar 1960 p 27-31. Operations research 
approach and summary of major applications in mineral ex- 
plorations; it was found that 1/3 mi flight line spacing would 
have been more efficient, as extension of “blind drilling” 
problem; criterion suggested to determine whether property 
should be further prospected or not. 


Economic Evaluation of Proposed Mining Ventures, E.JUST, 
J.W.CHANDLER, W.JURDEN, A.B.MATTHEWS, J.A.RID- 
DLE. Min Congress J v 45 n 11, 12 Nov 1959 p 43-51, Dee p 
26-33, v 46 n 1 Jan 1960 p 38-8. Problems of exploration, 
prospecting and estimation of reserves, mining development 
and methods, mine operating and capital costs; mine plant 
and processing plant construction; financial projections to 
determine economic feasibility; factors in process develop- 
ment, commercial bankers function in financing mining ven- 
tures ; flowsheets. 


Erzprospektion mit der UV-Lampe, G.ZESCHKE. Zeit fuer 
Erzbergbau u Metallhuettenwesen v 13 n 5 May 1960 p 228-32. 
Ore prospecting with ultraviolet lamp; design of lamp; tables 
of fluorescent minerals; examples of application in prospect- 
ing for ore. 


Exploration and Mapping Techniques. US Geol Survey— 
Professional Paper n 400-B 1960 p112-36. Following group 
of papers included: Polar Charts for evaluating Magnetic 
Anomalies of Three-Dimensional Bodies, R.G.HENDERSON, 
112-14; Magnetic Evidence for Attitude of Buried Magnetic 
Mass, G.E.ANDREASEN, I.ZIETZ, 114-16; Use of Aeromag- 
netic Data to Determine Geologic Structure in Northern 
Maine, J.W.ALLINGHAM, 117-19; Correlation of Aeroradio- 
activity Data and Areal Geology, R.B.GUILLOU. R.G. 
SCHMIDT, 119-21; Mapping Conductive Strata by Electro- 
magnetic Methods, F.C.FRISCHKNECHT, E.B.EKREN, 121-5; 
Electrical Properties of Sulfide Ores in Igneous and Meta- 
morphie Rocks Near East Union, Maine, L.A.ANDERSON, 
125-8: Electrical Properties of Zine-Bearing Rocks in Jeffer- 
son County, Tennessee, G.V.KELLER, 128-32; Terrain Cor- 
rections Using Electronic Digital Computer, M.F.KANE, 
132-3; Application of Gravity Surveys to Chromite Exploration 
in Camaguey Province, Cuba, W.E.DAVIS, W.H.JACKSON, 
D H.RICHTER, 133-6. 


Geophysical Discoveries in Mattagami, Quebec, D.G.MAC- 
KAY, N.R.PATTERSON. Can Min & Met Bul v 53 n 581 Sept 
1960 p 703-9. Geology of Mattagami mining camp is obscured 
by very thick mantle of overburden; geophysical data over 
five important copper and zine sulphide discoveries show how 
targets are selected for drilling and how effective geophysics 
has been in assisting subsequent development programs. 


Need of New Philosophy of Prospecting, L.B.SLICHTER. 
Min Eng v 12 n 6 June 1960 p 570-6. Statistical analyses of 
orebody occurrences; search problems in prospecting for blind 
orebodies ; statistics as applied to prospecting by drilling and 
by geophysics; determination of flight pattern. 


O metodike shlikhovoi s’’emki v poluzakrytykh nizkogornykh 
raionakh, M.P.NAGORSKII. Razvedka i Okhrana Nedr v 26 
n 2 Feb 1960 p 27-9. Method of panning survey in hilly 
regions where country rock is partially or completely covered 
with overburden; panning of samples weighing up to 8 kg 
during survey on scale of 1:50,000 involves removal of clayey 
particles by decanting each 5-10 sec; final separation of heavy 
minerals involves separation in heavy liquids. 


O podschete zapasov v blokakh mezhdu_ neparellel’nymi 
secheniyami sposobom A.S.ZOLOTAREVA, A.P.PROKOF’EV, 
V.V.STEFANOVICH. Razvedka i Okhrana Nedr v 26 n 2 Feb 
1960 p 10-14. Calculation of reserves in blocks between non- 
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parallel profiles according to method by A.S.ZOLOTAREV ; 
formula applicable solely to cases when form of block is close 
to that of ring segment. 


Ob arkheologicheskikh poiskovykh priznakakh vy geologiche- 
skoi praktike, V.F.PETRUN. Sovetskaya Geologiya v 2 n 
Sept 1959 p 124-31. Archeological guides in geological prac- 
tice; occurrences of minerals and mineral products found 
during archeological studies are indicators of potential min- 
eral deposits in area. 


Prostoi sposob opredeleniya ob”emov rudnykh tel mezhdu ne- 
parallel’nymi secheniyami, Yu. A.KKOLMOGOROV. Razvedka i 
Okhrana Nedr v 25 n 6 June 1959 p 52-4. Simple method of 
determining volume of ore bodies between nonparallel se- 
quences; example of calculation of reserves of flat lying ore 
body lens. 


Search for Minerals in Western Tasmania, G.HALL. Chem 
Eng & Min Rey v 52 n 8 Dec 15 1959 p 32-5. Program of 
prospecting includes preparation of photo mosaics from aerial 
photographs, photo geological interpretation, airborne geo- 
physics, ground follow-up in areas of interest, involving 
geological, geochemical, geophysical investigations, aided by 
helicopters for transport, and diamond drilling in areas of 
particular interest; company organization for joint explora- 
tion. 


Search Theory and Problems of Exploration Drilling, A.A. 
BROWN. Pennsylvania State Univ—Mineral Industries Ex- 
periment Station—Bul n 72 Mar 1960 p 383-7. General search 
theory and its application to exploration; exploration would 
consist of three stages; first level is search of very large areas 
for geological indicators; second level deals with exploration 
of areas of concession size where search is more intensive; 
third level is concerned with finding and assessing ore bodies 
in small regions where initial probability is high. 

Laws. See Mining Laws and Regulations. 


Soviet Union. MRatsional’nye metody poiskov i razvedki (Po 
materialam konkursa MGiON SSSR), N.G.ZHILKIN. Sovet- 
skaya Geologiya v 2 n 10 Oct 1959 p 146-52. Rational methods 
of prospecting and exploration; results of competition con- 
ducted by Ministry of Geology and Conservation of Natural 
Resources of Soviet Union for elaboration of new exploratory 
techniques and instruments. 


MINING GEOLOGY. See Coal Geology; Geology—Engineering ; 
Mineral Industry and Resources; Mines and Mining; Mining 
Exploration; Ore Deposits; Petroleum Geology. 


MINING INDUSTRY. See Coal Industry; Mineral Industry and 
Resources ; Mines and Mining; Mining Laws and Regulations. 
MINING LAWS AND REGULATIONS 


See also Coal Mines and Mining—Accident Prevention ; 
Mine Hoists; Mines and Mining—Land Reclamation. 


Mining and Petroleum Legislation in Latin America. Pan 
American Union, Washington, D.C. v 1 1958 169 p. $5.00. 
Principles governing various aspects of mineral industries by 
country, with separate sections on mining and petroleum, 


each section covering topics pertinent to that particular 
country. 


Water Laws Related to Mining, W.A.HUTCHINS. Min Eng 
v 12 n 2 Feb 1960 p 153-8. Industry’s contribution to western 
water law; rights to use of water in general; rights of prior 
appropriation ; riparian rights; rights to use of groundwater; 
water rights for mining purposes; some legal problems in 
disposal of waste water and other materials. 41 refs. 


Australia. Mining in Australia by Foreign Interests. Min & 
Chem Eng Rev v 53 n 1 Oct 15 1960 p 62-3. Regulations gov- 
erning registration, leasing, and operation of foreign mining 
companies in Australia. 


Colorado. Mineral Economics and Problem of Equitable Taxa- 
tion, O.H.LENTZ, Colorado School Mines—Quarterly v 55 n 
2. Apr 1960 111 p. Legislative rationale of percentage deple- 
tion rests upon five concepts: capital, income, cost depletion, 
discovery value completion and percentage depletion; validity 
of concepts in establishing neutral tax system is analyzed; 


proplenis of political economy and resource taxation in Colo- 
raqdo, 


Safety Rules and Regulations (Condensed), G.A.FRANZ, Jr. 
Colorado, Bur Mines—Bul n 17 Sept 30 1959 62 p. Safety 
rules, as applied to all phases of mining operations from 
Colorado Revised Statutes 1953. 


France. Le droit d’extraction des terres ou des matériaux, J. 
SCHWEIZER. Mines et Métallurgie n 3540 May 1960 p 283-4. 
Right to remove soil or mineral materials; legal aspects of 
making excavation for construction or extraction of industrial 
minerals in case of land purchase. 


Les effets du _partage prohibé par la loi d’une concession 
de mines, J.SCHWEIZER. Mines et Métallurgie n 2539 Apr 
1960 p_ 215-16. Effect of legal prohibition to divide mining 
concession ; historical background of evolution of law. 


Peru. La Tecnica, la Economia y el Derecho Minero en el 
Codigo de 1950, MSSAMAME BOGGIO. Ingenieria (Peru) v 
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69 n 20 July-Oct 1959 p 8-10. Techniques, economies, and 
mining law in legal code of 1950; laws relating to concessions, 
explorations, claims, contracts, and mining operations. 
MINOR METALS. See Metals, Rare and Minor. 
MIRRORS 


_ See also Astronomy—Instruments; Films—Optical Proper- 
ties ; Furnaces, Electric—Optical Image; Interferometers ; 
Microscopes—Electron ; Optical Instruments; Optics; Spectro- 
graphs; Telescopes. 

Ageing _Effiects in Bimetallic Films, C.WEAVER, R.M. 
HILL. Philosophical Mag v4 n 46 Oct 1959 p 1107-25. Meas- 
urements of adhesion on films of Ag, Au, Cu and Al with 
underlayers of Cr; in such bimetallic films on glass, high 
adhesive strength is due to intermediate layer formed by 
diffusion or intermetallic reaction when chromium is thicker 
that 400 A and when metals are miscible; effects of aging at 
120 C; it is shown that aging rate depends upon extent of 
miscibility. 

General Relation between Object and Image Space in 
Plane-Mirror Optics, G.R.LROSENDAHL. Optical Soe America 
—J v 50 n 3 Mar 1960 p 287-9. Derivation of formulas to 
permit transfer of object image into any desired position 
behind pair of plane mirrors; design of highly efficient illumi- 
nation system for projector of opaque microrecords. 


Mirror Anastigmat with Two Concentric Spherical Surfaces, 
P.ERDOS. Optical Soe America—J v 49 n 9 Sept 1959 p 
877-86. Two-mirror system suitable for imaging small poly- 
chromatic light source at finite distance; system has two 
concentric spherical surfaces, convex and concave; third- 
order, spherical aberration, coma and astigmatism are can- 
celled; numerical example. 


Mirror-Image Kinematics, J.S.BEGGS. Optical Soc America 
—J v 50 n 4 Apr 1960 p 888-93. Derivation of matrix for 
system of plane first-surface mirror which transforms point 
or direction cosines of ray in image space to object space; 
screw-matrix method of representing system displacement 
facilitates design of mirror-supporting structure for minimum 
image shift due to structural deflection. 


On Effects of Small Errors in Angles of Corner-Cube Re- 
flectors, K.N.CHANDLER. Optical Soc America—J v 50 n 3 
Mar 1960 p 203-6. Explicit formula for deviations of pencils 
reflected by three mirrors that are approximately mutually 
perpendicular; geometrical interpretation of formula; de- 
liberate angular error could improve efficiency of red corner- 
cube reflectors used on automobiles. 


Rotating. See Exploding Wires; Photography—High Speed. 
MISSILE BASES. See Rockets and Missiles—Bases. 
MISSILES. See Rockets and Missiles. 
MIST CONTROL. See Dust Collectors. 
MIXERS 

See also Chemical Equipment—Reactors; Concrete Mixers. 


Anchor Agitator, V.W.UHL, H.P.VOZNICK. Chem Eng 
Progress v 56 n 3 Mar 1960 p 72-7. Significant variables of 
agitator operation for which no information was available 
were investigated; this included clearance, system geometry, 
and blade width on power and heat transfer; design recom- 
mendations; device can be used for heat transfer to liquids 
of medium to high viscosities, suspension of solids and blend- 
ing of high consistency liquids. 


Granular Solids Mixing, C-_RATHMELL. Chem Eng Progress 
v 56 n 4 Apr 1960 p 116, 119-20. Design and performance 
criteria for twin screw, castellated baffe and precessional 
motion vertical mixers, and horizontal mixers; advantages and 
disadvantages for each are considered. 


Scale-up of Mixer-Settlers, A.D.RYON, F.L.DALEY. R.S. 
LOWRIE. Chem Eng Progress v 55 n 10 Oct 1959 p 70-5. 
Design and scale-up of mixer-settlers was part of develop- 
ment of Dapex solvent extraction process for recovery of 
uranium from H2SO4 leaching of ores; design basis was ob- 
tained from unit operation study of variables affecting extrac- 
tion rate in mixer and phase separation in settler; this plus 
seale-up relations and laboratory data was used as design 
basis of full scale plant without operation of pilot plant; 
mixers can be scaled-up by geometric similitude at constant 
power input per unit mixer volume. 


MIXING 
See also Concrete Mixing; Mixers. 


Physikalische Zusammenhaenge bei Mischvorgaengen, R. 
KLEINSTEUBER. Aufbereitungs-Technik v 1 n 9 Sept 1960 
p 385-7. Physical relations in mixing processes; shock of 
solid bodies is advanced as starting point for phenomena of 
motion in mixture and for transformations of energy occurr- 
ing during mixing process; theory of mechanical shocks can 
be strictly observed only if components of mixture are either 
of equal size or of equal sound velocity. 


Vergleichende Ruehrversuche zum Mischen loeslicher Flues- 
sigkeiten in einem 12,000-m%-Behaelter, J.G.VAN DE VUSSE. 
Chemie-Ingenieur-Technik vy 31 n 9 Sept 1959 p 583-7. Com- 


MIXING—Continued 


parative agitation experiments on mixing of soluble liquids 
in 12,000 cu m container; time required for homogenization 
of two benzene fractions was measured; three mixing ar- 
rangements were investigated: propeller agitator, mixing jet 
and Socony-Vacuum ‘“‘Eductor mixer’’; mixing jet gave more 
favorable result; scaling-up mixing apparatus. 


Verteilung von Gasen in Fluessigkeiten durch Ruehrer, H. 
KARWAT. Chemie-Ingenieur-Technik v 31 n 9 Sept 1959 p 
588-98. Distribution of gases in liquids by agitators; relation- 
ship between agitating power and agitating effect in dis- 
tribution of gases in liquids investigated for several types 
of agitators; type of construction of agitator has no sig- 
nificant influence on agitation effect; most favorable power 
consumption is about 1 to 2 hp/m*. 


Zeitlicher Ablauf eines Mischungsvorganges, W.WEYDANZ. 
Chemie-Ingenieur-Technik v 32 n 5 May 1960 p 343-9. Course 
of mixing process as function of time; equation derived re- 
lating reduced standard deyiation, limiting value of deviation, 
and time; equation tested using results of T.TANAKA and 
E.ROSE, and with new patented tetrahedral mixer and 
double-conical mixer; it is found that required time is at least 
37% lower for tetrahedral mixer. 

MODELS 


See also Aircraft—Models; Concrete Construction—Models ; 
Hydraulic Models; Machine Design; Nuclear Reactors—Simu- 
lators; Operations Research; Photoelasticity ; Roofs—Conecrete 
Shell; Sewage Treatment Plants—Models; Ship Models; 
Structural Design—Models. 

Magnetic Mock-ups, R.A.IBISON. Machine Design v 32 n 
14 July 7 1960 p 145-6. Economical technique for setting up 
realistic, full-size models of control panel layouts without 
including behind-the-panel components. 


MODERATORS. See Nuclear Reactors—Moderators. 
MODULATORS. See Radio Modulators. 


MOISTURE. See Compressed Air—Moisture; Humidity; Mois- 
ture Meters; Soils—Moisture. 


MOISTURE METERS 


Studies on Capacitance Type Moisture Meter for Liquids, 
T.ARAI, B.ICHIJO. Inst Elec Engrs Japan—J v 79 n 852 
Sept 1959 p 1146-50. Equipment, which detects directly small 
moisture content in oils, cleaning solution, and alcohol, ete, is 
essentially modification of moisture meter for solids; instru- 
ment makes use of coil type or distribution type electrodes 
and of small capacitance IB-C and IB-R circuits which are 
not affected by resistance of specimen; sensitivity value is 
indicated. (In Japanese with English summary). 

MOLASSES. See Fermentation; Sugar—Chemistry. 


MOLDED PRODUCTS. See Nylon—Molded; Plastics; Rubber, 
Synthetic; Rubber Products. 


MOLDING, FOUNDRY. See Foundry Practice—Molding; Steel 
Foundry Practice. 


MOLDING SAND. See Sand, Foundry. 
MOLDS. See Dies; Glass Manufacture—Molds. 


MOLDS, FOUNDRY. See Foundry Practice—Centrifugal Cast- 
ing; Foundry Practice—Molding; Ingot Molds; Steel Foundry 
Practice. 


MOLDS, PLASTICS INDUSTRY. See Plastics—Molding. 
MOLECULAR GENERATORS. See Masers. 


MOLECULAR SIEVES. See Adsorption; Natural Gas—Condi- 
tioning; Protective Atmospheres. 


MOLYBDENITE. See Molybdenum Deposits. 
MOLYBDENUM AND ALLOYS 


See also Die Casting—Dies ; Dies—Materials ; Electron Tubes 
—Materials; Gas Turbines—Materials; Metals, Rare and 
Minor; Metals and Alloys; Metals and Alloys—Refractory ; 
Mineral Industry and Resources; Nuclear Reactors—Materials ; 
Powder Metallurgy; Uranium Metallography; also all subject 
headings beginning with Molybdenum. 


Effect of Carbide Dispersion in Molybdenum Alloys, W.H. 
CHANG. Met Soc of AIME—Trans v 218 n 2 Apr 1960 p 
254-6. Phase identification results on several Mo-base alloys 
presented and correlated with strength data and microstruc- 
tural studies to indicate that carbide dispersion may con- 
tribute significantly to raising recrystallization temperature 
and strength of Mo alloys; degree of carbide dispersion is 
governed by “metal/carbon” ratio which, in turn, depends on 
both carbon content and presence of stable-carbide-forming 
alloying elements. 


Hardening of Molybdenum Alloy by Nitride Dispersions, 
A.K. MUKHERJEE, J.W.MARTIN. J of Less-Common Metals 
v 2n 5 Oct 1960 p 392-8. Highly stable dispersion of TiN 
has been produced in Mo by isothermal heat treatment in 
nitrogen of 1% 'Ti-Mo alloy in temperature range 1100 to 
1500 C; dispersed phase studied metallographically, and micro- 
hardness traverses made of diffusion layer; hardness of sur- 
face layers is approximately doubled, but microhardness falls 
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on passing inwards from surface; results discussed in terms 
of relationship between hardness, particle sizes, and diffusion 
rates. 


Izmenenie raboty vykhoda molibdena pri nanesenii tonkikh 
sloev natriya i tseziya, V.N.LEPESHINSKAYA, V.N.BE- 
LOGUROV. Fizika Tverdogo Tela v 1 n 12 Dee 1959 p 
1806-12; see also English translation in Soviet Physics, Solid 
State v 1 n 12 Dee 1959 p 1656-61. Change in work function 
of molybdenum on deposition of thin sodium and cesium films ; 
evidence for occurrence of changes and quantitative data on 
effect of sodium films. 


New Molybdenum Sheet much more Ductile. Steel v 145 n 5 
Aug 3 1959 p 86. Developed by General Electric Co’s Lamp 
Metals Components Dept, new material (called HD) exhibits 
five times room temperature ductility of ordinary Mo sheet; 
can be bent 180° without breaking as compared to less than 
20° limit of former sheet; eliminates need for high tempera- 
ture forming and makes new applications possible by punch- 
ing and deep drawing operations. 


Preparation of Trichloride and Tetrachloride of Molybde- 
num, D.E.COUCH, A.BRENNER. US Dept Commerce—J of 
Research v 63A n 2 Sept-Oct 1959 p 185-8. Molybdenum tri- 
chloride was prepared in quantity by reduction of molybdenum 
pentachloride with hydrogen; most satisfactory yields were 
obtained with 4 to 5 mole excess of hydrogen at pressures of 
100 psi or higher and at temperature of 125 C; molybdenum 
tetrachloride was prepared by direct reaction of molybdenum 
trichloride with molybdenum pentachloride in sealed tube or 
steel bomb maintained at 250 C; X-ray patterns of various 
chlorides are obtained. 


Up-To-Date Report on Molybdenum Metal, J.Z.BRIGGS, 
R.R.FREEMAN. Matls in Design Eng v 52 n 1 July 1960 p 
104-7. Properties of molybdenum; heating for working; forg- 
ing; spinning and power roll forming; criteria for choosing 
between molybdenum and molybdenum-base alloys; compari- 
son of coatings on molybdenum; industrial applications listed. 
Abstracted from booklet “‘Molybdenum Metal”’. 

Analysis. See Metals Analysis. 
Corrosion. See Metals Corrosion. 


Electroplating. See Molybdenum and Alloys—Protective Coat- 
ings. 

Embrittlement. See Metals and Alloys—Embrittlement. 

Extrusion. See Metals and Alloys—Extrusion. 

Finishing. See Metals Finishing. 

Irradiation. X-Ray Diffraction Study of Irrradiated Molyb- 
denum, D.L.GRAY, W.V.CUMMINGS, Jr. Acta Metallurgica 
v 8 n 7 July 1960 p 446-52. Investigation made to learn 
more about defects resulting from neutron irradiation of mo- 
lybdenum, and to explain differences in existing data; results 
of additional neutron exposures as great as 1.2x102° nvt are 
presented; effect of such exposures upon lattice parameter, 
X-ray line width and micro-hardness is quite marked and 
some conclusions regarding nature of residual damage in 
molybdenum can be drawn from nature of property changes. 

Machining. See also Metals Cutting. 


How to Machine Molybdenum. Am Mach/Metalworking Mfg 
v 104 n 13 June 27 1960 p 121-8. Experiences with molybde- 
num fabricating techniques at five shops reported as follows: 
Experimental Machining at Custom Tool & Mfg Co, Minneapo- 
lis, R.WILLIAMS, 121-3; Where to Start Grinding Molybde- 
num, J.A.MUELLER, 124; Chemical Milling Works Molybde- 
num, J.E.WILSON, 125; Why Molybdenum is Tough Metal to 
Machine, H.J.SIEKMANN, 126-7; Electric Discharge Deep- 
Trepans Molybdenum, 127-8. 

Mechanical Properties. See also Molybdenum and Alloys—Ir- 
radiation. 


Effect of Rolling Temperature on Mechanical Properties of 
Molybdenum, J.A.BELK, E.W.WARD, A.J.NICOL SMITH, 
J.M.CLYNE. J of Less-Common Metals v 2 n 2-4 Apr-Aug 
1960 p 86-94. Effeet of initial breakdown at 1350 or 1000 © 
and final rolling at 1000, 800, 600 or 400 GC on mechanical 
properties of are melted molybdenum is shown; tensile, im- 
pact and slow bend test results are presented and influence 
of stress relief and recrystallization shown; bearing of these 
results on production and properties of strip and sheet dis- 
cussed. 

Short-Time Creep-Rupture Behavior of Molybdenum at High 
Temperatures, W.V.GREEN, M.C.SMITH, D.M.OLSON. Met 
Soe of AIME—Trans v 215 n 6 Dee 1959 p 1061-6. In report- 
ing behavior of Mo at 1600 to 2500 C, at stresses up to 9000 
psi and times up to 1 mo, effects of temperature, stress, and 
grain growth are discussed; rupture time is fitted to Larson- 
Miller parameter and compared to lower temperature and 
higher stress results reported by J.W.PUGH. 

Protective Coatings. See also Electroplating. 


Adhesion of Electrodeposited Nickel to Chromium at Ele- 
vated Temperatures, W.R.REID, Jr, F.OGBURN. Electro- 
chemical Soc—J v 107 n 2 Feb 1960 p 91-3. Composite coating 
of electrodeposited nickel and chromium to protect molybde- 
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num from oxidation at elevated temperatures _has certain 
practical limitations; blister formation, weakening of bond 
between nickel and chromium, and edge separation were in- 
terrelated; blister formation was eliminated, and edge sepa- 
yation reduced slightly by improved treatment of chromium 
surface prior to nickel plating. 

Growth of Chromium Coatings from Liquid Metallic Solu- 
tions, S.T.WLODEK, J.WULFF. Met Soc of AIME—Trans v 
218 n 4 Aug 1960 p 716-22. Dense, adherent, and ductile 
coatings of chromium can be applied to molybdenum by 
selectively freezing out chromium solute from supersaturated 
copper- or tin-rich liquid alloy; suecess of technique depends 
on control of variables common to any freezing process ; 
under most favorable combination of supersaturation, nucle- 
ation, and mass transfer, coatings as thick as 0.004 in. can 
be obtained. 


Liquid Phase Coating for Molybdenum, G.D.OXX, Jr. L.F. 
COFFIN, Jr. Met Soe of AIME—Trans v 218 n 3 June 1960 
p 541-5. Description of coneept of using phase that is liquid 
at service temperatures, as component of coatings for refrac- 
tory metals; liquid, alloy of gold and silicon, is retained on 
molybdenum surface by capillary system made of molybdenum 
disilicide; coating has advantage of good thermal shock and 
has self-healing characteristic. 


Testing. See Metals Testing—Hardness; Metals Testing—Non- 
destructive. 


MOLYBDENUM COMPOUNDS. See Lubricants—Molybdenum 
Disulphide; Molybednum and Alloys. 


MOLYBDENUM DEPOSITS 


Klassifikatsiya mestorozhdenii molibdena, N.A.KHRUSH- 
CHOV. Geologiya Rudnykh Mestorozhdenii n 6 Nov-Dee 1959 
p 52-67. Classification of molybdenum deposits; classification is 
based on study of Russian and foreign deposits; among series 
of ore formations quartz-molybdenite-sericite formation is 
pointed out as one which has most economic importance; 
deposits of copper-porphyries are also of major importance. 


Soviet Union. Rastvorenie i pereotlozhenie molibdenita v pro- 
tsesse mikroklinizatsii na pervomaiskom mestorozhdenii, E.P. 
MALINOVSKII. Geologiya Rudnykh Mestorozhdenii n 3 May- 
June 1960 p 62-70. Dissolution and redeposition of molybdenite 
during process of microclinization at Pervomaiskoe deposit; 
microclinization of granite-porphyries is associated with in- 
trusion of aplite dikes; during this process molybdenite was 
extracted from  pre-aplite quartz-molybdenite veinlet and 
transported to higher horizons where microclinization was less 
developed, it is assumed that molybdenite was transported in 
form of alkaline compounds. 


MOLYBDENUM DISULPHIDE. See Lubricants—Molybdenum 
Disulphide. 


MOLYBDENUM FOUNDRY PRACTICE 


Molybdenum Casting Development, E.D.CALVERT, S.L. 
AUSMUS, S.A.0’HARE, A.H.ROBERSON. US Bur Mines— 
Report Investigations n 5555 1960 16 p. Experimental pro- 
cedure for casting molybdenum into static and rotating molds; 
melting was accomplished by using are potential of 36 to 40 v 
with current of 10,000 amp; pouring efficiency averaged 70%; 
mold reaction was not evident in shapes cast in machined 
graphite. 

MOLYBDENUM MANGANESE COBALT ALLOYS 


Relationship Between Mu Phase and Sigma Phase in Mo- 
Mn-Co System, B.N.DAS, P.A.BECK. Met Soe of AIME— 
Trans v 218 n 4 Aug 1960 p 783-7. By studying 1175 © 
isothermal section of Mo-Mn-Co system, it was established 
that « phase, and probably also B-Mn phase, are also “elec- 
tron compounds” in sense sigma phase is. 

MOLYBDENUM METALLOGRAPHY. See Molybdenum and 
eee Molybdenum Nickel Alloys; Molybdenum Rhodium 

Oys. 


MOLYBDENUM METALLURGY. See Metallurgy; Powder 
Metallurgy. 


MOLYBDENUM NICKEL ALLOYS 


Crystal Structure of MoNis, S.SAITO, P.A.BECK. Met Soc 
of AIME—Trans v 215 n 6 Dee 1959 p 938-41. Structure de- 
termined is isotype with that of ordered TiCus; if ortho- 
rhombic distortion (slight relative to corresponding ortho- 
hexagonal unit cell) is disregarded, structure may be de- 
scribed in terms of close-packed ordered atomic layer, stacked 
in sequence: abab; structures of ordered TiCus and TiAls are 


homotectic. 
MOLYBDENUM POWDER. See Powder Metallurgy. 
MOLYBDENUM REFINING. See Metallurgy. 


MOLYBDENUM RHODIUM ALLOYS 


Equilibrium Diagram of System Molybdenum-Rhodium, FE. 
ANDERSON, W.HUME-ROTHERY. J of Less-Common Metals 
v 2 n 1 Feb 1960 p 19-28. System Mo-Rh above 1500 C, in 
composition range 40-100 at.% Rh, contains intermediate 
close-packed hexagonal or epsilon phase extending from 
roughly 45-82 at.% Rh, freezing point of which rises to maxi- 
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MOLYBDENUM RHODIUM ALLOYS—Continued 


mum at ‘about 67 at.% Rh: lattice spacing/composition rela- 
tions of phase are such that both a and e spacings diminish 
with increasing Rh content, but axial ratio c/a passes through 
minimum in region of 75 at.% Rh. 

MOLYBDENUM SHEET. See Aircraft Materials—Heat Resist- 
ing; Molybdenum and Alloys; Molybdenum and Alloys—Me- 
chanical Properties. 

MOLYBDENUM STEEL. See Die Casting—Dies. 


MOLYBDENUM TITANIUM ALLOYS. 
Alloys. 


MOLYBDENUM VANADIUM STEEL. See Forgings—Steel. 
MONAZITE 


See also Mineralogy; Rare Earths; Titanium Ore Treatment. 
Monazite-Bearing Pegmatites in South Georgia Piedmont, 
C.W.FORTSON, Jr, A.T.NAVARRE. Economic Geology v 54 
n 7 Nov 1959 p 1309-11, (discussion) v 55 n 3 May 1960 p 
‘610-15. Pegmatites occur in shear zones at two sites, thought 
to be part of Goat Rock Fault Zone, within metamorphic 
rocks ; pegmatites were probably injected during or after 
Permian time; small quantities of monazite occur in some 
‘garnet-pyroxene and garnet-biotite granites few miles west of 
carea; it is possible that pegmatites were derivatives of these 
granites. 
MONEL METAL. See 
Evaporators. 


MONITORS. See 


See Molybdenum and 


Aircraft Materials—Nickel Alloys; 
Accelerators—Accessories; Air Pollution— 
Analysis; Counters; Direction Finding Systems—Doppler; 
Medical Equipment and Supplies—Electronic; Natural Gas 
Pipe Lines—Control; Nuclear Reactors—Instruments; Petro- 
leum Refineries—Instruments ; Radiation—Measurement. 


MONOCHROMATORS 


See also Medical Equipment and Supplies—Electronic ; Spec- 
trometers—Infrared; Spectrophotometers. 

Ein neuer Geradsicht-Spiegelmonochromator fuer ultravio- 
lettes und sichtbares Spektralgebiet, H.G.KRUEGER. Zeit fuer 
Instrumentenkunde v 67 n 11 Nov 1959 p 276-81. New direct 
vision mirror monochromator for ultraviolet and visible spec- 
tral region; features of monochromator, including those of 
two interchangeable prisms for 205-440 mm and 390-1100 mm 
‘spectral regions. 


Resolution of Monochromator with Photoelectric Recording, 
(G.M.MALYSHEV, V.B.SKIDAN, E.B.FRADKIN, M.P. 
‘'CHAIKA. Optics & Spectroscopy (English translation of 
‘Optika i Spektroskopiya) v 7 n 6 Dee 1959 p 460-6. Resolving 
‘power of monochromator with photoelectric recording was 
investigated theoretically; slit width of entrance and exit 
‘slits of spectrometer for which one obtains best resolution of 
{two monochromatic lines of same intensity is determined, 
with specified values of source brightness and characteristics 
of optical and photoelectric parts of monochromator. 


Desigm. See Films—Optical Properties. 

MONORAIL CONVEYORS. See Conveyors—Monorail. 
MONORAILS. See Electric Railroads—Monorail. 
MONTMORILLONITE. See Clay—Analysis. 
MONUMENTS. See Limestone—Corrosive Properties. 
MOON 


See also Astronomy; Radio Astronomy; Space Flight; Space 
Vehicles—Space Probes, 

Engineering for the Mgon, Z.LEVINTON. Consulting Engr 
(St.Joseph,Mich) v 15 n 4 Oct 1960 p 86-92. Measurements 
indicate that surface of mgen is covered by spongy or granu- 
lar material referred to as slag or dust; nature of material 
-and that of underlying rock will determine types of supports 
-and foundations for structures which will include enclosures 
for human habitetion, structures within housing enclosures 
and outside structures such as towers, antennas, roads, 
ibridges, and tunnels; temperature stresses; dynamic loading 
-andiimpact; structural materials and shapes; factors of safety 
in design. 

Exploration of Moon. Spaceflight v 2 n 7 July 1960 p 
209-24. 8-part symposium presented before Brit Interplanetary 
‘Soe on Mar 2 1960, London, consists of following papers: 
Thunar Objective, P.MOORE, 209-11; Robot Explorers, K.W. 
GATLAND, 212-19; Man on Moon, W.N.NEAT, 219-24. 


Exploring Depth of Surface Layer of Moon From Radar 
Space Observatory, W.E.FENSLER, K.M.SIEGEL. | Aero/ 
Space Eng v 18 n 11 Nov 1959 p 38-41. Method given involves 
determination of power reflection coefficient at different wave- 
lengths which is function of number and depth of any layers 
present and of electromagnetic constants associated with 
these layers; it is suggested that experiment be carried out 
by placing radar equipped satellite in orbit around moon; 
feasibility of whole system is shown. 


How Good is Lunik III Photography? M.E.DAVIES. Astro- 
nautics v 5 n 5 May 1960 p 28-9, 112-13. Attempt is made to 
analyze photographs of back side of moon taken from Lunik 
Ill; selection of full-moon lighting indicates that primary 


MOON—Continued 


objective was to record maximum area of unseen side without 
particular regard to quality; ground resolution, estimated 
from close study of photos, is about 30 mi. 


Mapping Moon, D.R.LUEDER. Consulting Engr (St.Joseph, 
Mich) v 14 n 6 June 1960 p 120-4. Summary of preliminary 
studies, carried out by Geotechnics and Resources, Inc, for 
NASA, which were aimed at determining feasibility of using 
photogrammetry and photographic interpretation to map 
lunar surface; factors to consider in photogrammetric study, 
and basic geometry required for stereoscopy; librations, 
librational and atmospheric effects; four general criteria in 
photographie interpretive study; multiple selectivity in lunar 
photography. 


Origin and Nature of Moon, H.C.UREY. Endeavour v 19 
n 74 Apr 1960 p 87-99. Present theories are discussed, and 
inferences concerning lunar structure that may be drawn 
from photographs of far side of Moon that were sent back 
from Russian satellite are suggested; attention is directed 
to origin of craters, shape of moon, Imbrian collision, time 
factors, composition of maria, far side of moon, ete, and to 
some problems of lunar exploration. 


Some Aspects of Lunar Geology, J.GREEN. Astronautical 
Sciences Rev v 2 n 1 Jan-Mar 1960 p 9-12, 16. Lunar defluidi- 
zation and associated voleanism of special type may have 
produced five major results which are shown in table; exami- 
nation of lunar surface features from standpoint of terrestrial 
analogy; dust envelope; rock froths; tabulation of lunar 
surface structure; four boundary conditions which may control 
lunar mineralization. 


Technique for Viewing Moon Photographs Stereoscopically, 
R.J-.HACKMAN. US Geol Survey—Professional Paper n 400-B 
1960 p 139-41. Photographs of moon taken at different 
libration positions have angular difference in view permitting 
three-dimensional picture when viewed stereoscopically ; maxi- 
mum angular difference is about 20°; procedure for properly 
aligning two moon photographs for stereoscopic viewing. 

MORASCO DAM. See Dams, Gravity—Italy. 


MORTAR. See Building Materials; 
Plaster; Sand and Gravel. 


MOTELS 


Building Types Study 284—Motor Hotels. Arch Ree v 128 
n 1 July 1960 p 145-68. Activity Picture, G.C.SMITH, 145; 
Architectural Picture, 146; In-Town Economy and Amenity, 
Motel de Ville, Denver, Colo, 147; Attractive ‘‘In-Betweener’’, 
Park Plaza Motel, Detroit, Mich, 148-9; Part of Urban Re- 
newal Scheme, Sheraton Baltimore Inn, Baltimore, Md, 150; 
Suburban Parking Court Scheme, Birmingham House Motel, 
Birmingham, Mich, 151; Cluster Arrangement for Amenity, 
Charterhouse Motor Lodge, Annapolis, Md, 152-3; Two 
Motor Hotels on the Shore, Salton Riviera Hotel and Salton 
Bay Yacht Club, Salton City, Calif, 154-5; Motor Hotel in 
Historic Setting, Fairlane Inn, Dearborn, Mich, 156; Combina- 
tion Scheme for Downtown, Harlan House, Detroit, Mich, 
157; Resort Motor Hotel in Jamaica, Arawak Hotel, Ocho 
Rios, Jamaica, 160; Two-Story Arrangement of 100 Rooms, 
Colonial Plaza Motel, Orlando, Fla, 161; Charterhouse for 
Philadelphia, Charterhouse Motor Hotel, Bala Cynwyd, Pa, 
162; Charterhouse for Puerto Rico, El Miramar Charterhouse 
Motor Hotel, San Juan, Puerto Rico, 163-4; New Kind of Big 
City Hotel, San Francisco Hilton, 165; Motor Hotel Near 
Southern Airport, Hilton Inn, New Orleans, La, 166-7; Motor 
Hotel with Floating Lobby, Skyhost Motor Hotel, Dallas, Tex, 
168. 


MOTION PICTURE FILM. 
MOTION PICTURES 
See also Television—Motion Pictures. 


Construction of Research Films, D.H.DENSHAM. AGARD- 
ograph n 33 1959 104 p. Aim of book, published for Documen- 
tation Committee of AGARD by Pergamon Press, London, 
is to help producers to improve style of their productions ; 
information applies to short film production, including scienti- 
fic, training, and documentary films; how to approach sub- 
ject matter; essential details of production and production 
analysis; film production processes; professional methods of 
film-making and how some of these methods can be adopted by 
research film makers working with limited means and staff; 
glossary. 


Infrared Self-Matting Process, Z.VIDOR. Soe Motion Picture 
& Television Engrs—J v 69 n 6 June 1960 p 425-7. Traveling 
matte process takes advantage of selective sensitivity of film 
emulsions toward light, plus and minus infrared rays; how 
these two exposures are taken simultaneously and components 
used to arrive at composite is explained; process requires little 
studio space. 


Progress Committee Report for 1959. Soe Motion Picture & 
Television Engrs—J v 69 n 5 May 1960 p 299-345. Report on 
substantial improvements and developments in motion picture 
and television fields covering set construction and special ef- 
fects, studio lighting, processing equipment, processing chem- 
istry, optical developments, cameras and projectors, instru- 


Concrete Mixing; Lime; 


See Photographie Film. 
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Industrial 


mentation and high-speed photography; television recording, 
color television, and European television network. 192 refs. 

Some Practical Travelling Matte Processes, V.L.A.MAR- 
GUTTI. Brit Kinematography v 36 n 5 May 1960 p 1381-7. 
System of making composite motion pictures, in which fore- 
ground and background scenes are combined into one:single 
image by using ‘matte’; technicalities and applications of 
three patented processes in use at Rank Laboratories; prin- 
ciples of color traveling matte; operational method; advan- 
tages. 

Technical Motion Pictures in Science and Engineering, 
S.E.STREM. IRE—Trans on Eng Writing & Speech v EWS-3 
n 2 July 1960 p 36-42. Review of merits and disadvantages 
of using technical films as medium for scientific and engineer- 
ing information; production techniques; script writing, shoot- 
ing, planning, editing and animation methods. 


Cameras. See also Motion Pictures—Industrial Applications. 


Some Aspects of Cinematograph Camera, D.A.ROBERTSON. 
Brit Kinematography v 36 n 2 Feb 1960 p 29-38. Historical 
background and description of some early cameras, such as 
B. & H. camera, etc; modern requirements, classified under 
studio cameras for sound shooting, cameras for location, hand 
cameras, and cameras for special purposes; examples of each 
group of cameras in use. 


Color. See also Photography—Color. 


New Type of Make-up Material for Color Motion Picture 
and Color Television, H.SEKI, A-KODAMA. Soe Motion Pic- 
ture & Television Engrs—J v 69 n 6 June 1960 p 414-20. 
Problem of skin color whose color reproduction is said to be 
extremely unstable; investigations carried out by Japan Color 
Research Inst on spectrophotometric characteristics of natural 
skin and makeup colors, and metameric phenomenon in re- 
production of colors in motion pictures; characteristics of new 
makeup material for color motion picture use, “Highcon color 
stick”, manufactured on trial basis. 

Applications. See also Photography—Industrial 
Applications. 

Industrial Applications of High-Speed Cinematography, 
J.HADLAND. Sheet Metal Industries v 37 n 896 Apr 1960 
p 2638-5 (discussion) 266. High speed film cameras described ; 
principle of rotating refractor image compensator; rotating 
prism high speed cameras used in 23 major industries in 
Great Britain; examples from automobile and aircraft in- 
dustries; other applications. 

Light Sources. History and Current Practices of Are-Carbon 
Manufacture, A.G.DUERDOTH. Brit Kinematography v 86 n 
5 May 1960 p 118-29 (discussion) 130. Account of early 
development, improved kilning methods, and various applica- 
tions; use of carbon are lamps in motion picture industry; 
manufacturing aspects with particular reference to modern 
high current density carbons. 

Impulsbetrieb bei Lampen fuer Kinoprojektion, H.JENSEN. 
ETZ (Ed B) v 12 n 3 Feb 8 1960 p 49-53. Pulse operation of 
lamps for moving picture projection; design, control method, 
and operation of super pressure water cooled tubular quartz- 
mercury-discharge device; its influence on projector design; 
comparison with high intensity carbon arc. 

Motion-Picture Projection with Pulsed Light Source, P. 
HOEKSTRA, C.MEYER. Philips Tech Rev v 21 n 3 1959-60 
p 73-82. Features of Philips illumination system; light source 
is water cooled 800 w super-pressure Hg lamp giving three 
2.5 millisee flashes per frame; in absence of shutter, there 
are no shutter losses, with subsequently high efficiency of 
6-7.5 lumens/w on screen, depending on aperture of projection 
lens; corresponding values of luminous flux on screen are 
4800-6000 lumens; three light flashes per frame give flicker- 
free picture. 


New Colortran Lighting Units, P.CAVAZZUTI. Brit Kine- 
matography v 86 n 3 Mar 1960 p 73-7. Principle on which 
design is based consists in giving screen lighting group excess 
voltage for short period while shot is being taken; units are 
intended for use where easily transportable equipment is re- 
quired, in small studios, and television studios; principal fea- 
tures of PAR bulbs, made by General Electric, Westinghouse, 
etc, for use with Colortran units; internal reflector bulb; 
Colortran booster transformers and types of lightweight lamps 
available; tests carried out by NBC engineer and results. 


Projectors. See also Electric Lamps—Metal Vapor; Motion 
Pictures—Light Sources. 


Commercial Cold Reflector, H.H.SCHROEDER, A..F. 
TURNER. Soe Motion Picture & Television Engrs—J v 69 
n 5 May 1960 p 351-4. Methods of reducing temperature at 
aperture of motion picture projectors and development of 
cold reflector by Bausch & Lomb Optical Co; performance 
data on illumination and radiation are compared with those 
for silver reflector, with and without heat reflecting filter; 
tests show that cold reflector results in improved screen 
illumination, minimization of film buckle together with 
oe of out-of-focus problems, and cooler aperture 
plate. 


Horizon Sag Compensation, J.D.HAYES. Soc Motion Picture 
& Television Engrs—J v 68 n 10 Oct 1959 p 697-8. Combination 
of curved screen used by several motion picture processes, high 
angle of projection of many theaters and low angle of view 
from auditorium to screen results in presentation exhibiting 
phenomenon termed “horizon sag’; optical projection system 
designed by Bausch & Lomb, Rochester, NY eliminates or 
reduces horizon sag; tabulation of horizon sag as seen from 
typical theater with CinemaScope and comparison of corrected 
and uncorrected systems. 


Military 16mm Assaying Projector, A.E.NUPNAU. E.L. 
SMITH. Soe Motion Picture & Television Engrs—J v 68 n 10 
Oct 1959 p 699-702. Motion-picture projector developed for 
Air Force by Bell & Howell Co, Chicago, Ill, is used for 
viewing and assessing film exposed in 16mm gun cameras ; 
features include local and remote control of 360° rotation of 
projected image, focusing, framing, forward and reverse, and 
single frame projection; film speeds are variable from 12 to 32 
frames/sec. 


Motion-Picture Projector of Simplified Design, J.J.KOTTE. 
Philips Tech Rev v 21 n 3 1959-60 p 83-7. New projector 
developed in which all components concerned with film path 
are mounted on flat front panel of sheet steel column of 
rectangular cross section, dispensing with laborious align- 
ment work necessary in conventional designs; front panel 
contains all holes, threaded and otherwise, required for 
adapting projector with minimum of trouble to individual 
requirements; framing device and fire-trap system, both of 
simplified design. 


New Philips Type FP20S Projector and Type SPP Light 
Source, W.J.M.JANSEN. Brit Kinematography v 35 n 65 
Nov 1959 p 112-21. Gas discharge SPP 800 lamp, developed by 
N.V.Philips Gloeilampenfabrieken, Eindhoven, Holland, con- 
sists of quartz tube 34%4-in. long with diam of approximately 
Y%-in.; power consumption of lamp is only 800 w but light 
output of FP20S projector equipped with lamp is comparable 
with that of conventional projector with 60 amp high inten- 
sity are lamp; optical system; luminous flux and light distribu- 
tion; design and construction of FP20S projector. 


New Universal Projector for 35mm and 70mm Film. Brit 
Kinematography v 35 n 2 Aug 1959 p 384, 85-41. Special 
attention was devoted to demands on reproducing apparatus 
imposed by use of Todd-AO technique during development 
of Bauer Universal U2 projector; machine can comply with 
needs of any size of theater merely by fitting larger or 
smaller are lamps; how high light efficiency is achieved; 
conversion from 35 to 70mm; optics, mechanism and special 
technical details of projector. 


Simple Electronic Method for Automatically Positioning 
Lamps in Optical Systems, C.S.FITZGERALD. IRE—Trans 
on Indus Electronics v IE-7 n 1 Mar 1960 p 2-5. Optical 
systems of efficient, modern photographie projectors require 
precise alignment of lamp filament relative to reflector, aper- 
ture, and projection lens system, to provide maximum screen 
brightness; method for automatically doing so is described. 


Simplified Method of Conversion of Standard Intermittent 
Motion-Picture Projectors for Use With Television Pickup 
Tubes, J.S.;CHANDLER. Soe Motion Picture & Television 
Engrs—J v 69 n 2 Feb 1960 p 102-4. 83 mm Simplex projec- 
tion head was converted for use as television projector with 
3:2 field-sequence method of using film taken at rate of 24 
frames/sec for 30 frames/sec television standard; 85% ap- 
plication time is obtainable with 5-in. diam shutter blade run- 
ning at 3600 rpm; use of timing belt and eccentric idler; 
motor requirements and illumination; satisfactory results 
in closed-circuit TV system. 


Recording and Reproduction. See also Motion Pictures—Pro- 


jectors; Photographie Film—Processing. 


Magnetic Sound Reeording on Film—Standardization and 
Measurement. Brit Kinematography v 35 n 4 Oct 1959 p 
88-92. Particulars of British Standard for frequency character- 
istics for magnetic sound recording on film published as 
BS3154:1959; standard specifies magnetic recording charac- 
teristic directly in terms of surface induction; basis of such 
measurements and techniques which may be used are given. 


Magnetic Sound Track for 8-MM Home Movies, J.M.MORI- 
ARTY, R.B.JOHNSON, R.J.ROMAN. Electronics v 33 n 85 Aug 
26 1960 p 61-3. System for providing sound record on magnetic 
strip applied to conventional 8-mm movie film is described; 
basic incompatibility of film drive and tape transport require- 
ments is overcome by care in head and film transport design; 
high quality sound is achieved by equalization techniques. 


Modern Control of Theater Sound, G.B.GOODALL. Soc 
Motion Picture & Television Engrs—J v 69 n 4 Apr 1960 
p 249-52. Feature films are going into release with three 
different soundtrack classifications, single-channel optical, 4- 
and 6-channel magnetic creating confusing control situation 
to projectionist; sound reproducing system is developed by 
Ampex Corp, Redwood City, Calif, to eliminate duplication 
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of controls, simplify routine operating, and provide emergency 
procedures and pushbutton selection of operating modes at 
each projector position; functional block diagram of system. 

Sound Recording. See Motion Pictures—Recording and Re- 
production. 


Studios. See Electric Lighting—Studios. 
Television. See Television—Motion Pictures. 
Underwater. See Photography—Underwater. 


Visibility. Luminance-Difference Threshold in Viewing Projected 
Pictures, E.J.BRENEMAN. Soe Motion Picture & Television 
Engrs—J v 69 n 4 Apr 1960 p 235-8. Study indicates how 
limitations of photographie system and human visual mecha- 
nism combine to limit quality attainable for different viewing 
conditions ; luminance-difference threshold is determined as 
function of luminance for viewing conditions similar to those 
recommended by ASA for projection of motion pictures; 
results indicate nature of dependence of luminance-difference 
threshold upon luminance of test ayea and surrounding areas; 
technique to be used in other viewing situations. 


MOTION STUDY. See Time and Motion Study. 
MOTOR BOATS 


Craft for Ice, Snow or Water. Shipbldg & Shipg Ree v 95 
n 21 May 26 1960 p 673. Craft driven by air screw and 
described as Hydrocopter, for service where communications 
are difficult, was developed by Hasto Slip & Batvarv, Broderna 
Johansson; hull has broad ski shape and is constructed of 
specially reinforced glass fiber; two runners are fitted for use 
on ice; length oa not including air rudder is 13 ft, breadth 
less braking flaps 54% ft; in open water and with Volkswagen 
and Porsche engines respectively speed is 30 and 40 km/hr, 
60 and 75 km/hr on loose snow, 100 and 120 km/hr on even 
ice. 

No Propeller or Rudder on Jet Driven Boat. Engineering v 
189 n 4889 Jan 1 1960 p 21. Since there are no underwater 
appendages, turbocraft design by Dowty Marine Ltd can 
operate at high speed in water 4 in. deep; power is from Ford 
Zephyr Mk 2 engine developing 90 bhp at 4400 rpm, propul- 
sion by Dowty-Hamilton 2-stage marine jet; length 14 ft 6 
in., beam 5 ft 9 in.; draft 9 in.; hull is of glass fiber; max 
speed is 35 mph. 


“Tahaf’”’. Shipbldr & Mar Engine-Bldr v 67 n 627 Apr 
1960 p 199-200; see also Shipbldg & Shipg Rec v 95 n 5 Feb 
4 1960 p 144-6. Fast day cruiser built for owner in Persian 
Gulf by John I. Thornycroft & Co; planking is of double-skin 
teak with oiled fabric between skins; timber frames are of 
Canadian rock elm; length 48 ft, breadth 12 ft 6 in., draft 
about 3 ft 3 in.; three Chrysler Imperial gasoline engines 
each develop 275 bhp at 4400 rpm. 

Aluminum. See Motor Boats—Diesel. 
Diesel. See also Diesel Engines—Marine. 

Aireraft Rescue and Fire-Fighting Launch. Shipbldg & 
Shipg Ree v 96 n 15 Oct 13 1960 p 475-6. Lifting platform 
for raising casualties from sea surface is feature of launch 
built at Singapore yard of John JI. Thornycroft & Co for 
Civil Aviation Department of Hong Kong Government; hull is 
60 ft in length with breadth of 14 ft 6 in. and draft of 4 
ft 6 in.; fire pumps deliver foam at 500 gpm and 100 psi; 
continuous rating of three Thornycroft-Rover Meteorite diesel 
engines is 645 bhp and max 840 bhp. 


“Aljazi’, Twin-Screw Motor Yacht. Shipbldg & Shipg Rec 
v 95 n 25 June 23 1960 p 807-8. Built by C. van Lent & Sons 
for Sheikh Khalifah Bin Mohamed Al Khalifah; length 71 
ft, breadth 16 ft 3 in., draft 3 ft 9 in.; hull is of zme 
sprayed steel; teak is used for deck covering and superstruc- 
ture; two General Motors diesel engines each develop 235 


bhp; plan. 


Ambulance Launch for Ceylon. Shipbldg & Shipg Ree v 95 
n 17 Apr 28 1960 p 539-40. Built by John I. Thornycroft & 
Co for Ceylon Health Dept, launch is constructed for trans- 
porting stretcher cases and also sitting patients; length 53 
ft, beam 12 ft, draft about 3 ft 10 in.; hull is of round bilge 
form; derrick mast with stretcher and dinghy booms complete 
with- geared wire winches, lifting tackle and rigging is fitted 
aft; two 6-cyl Thornycroft engines each develop 50 bhp at 
1900 rpm; plan. 


Divers’ Launch for Lake Maracaibo. Shipbldg & Shipg Rec 
v 96 n 11 Sept 15 1960 p 344. Twin screw, twin rudder 
launch was built for Compania Shell de Venezuela by John it. 
Thornycroft & Co; length oa 53 ft, breadth 14 ft 1 in., depth 
6 ft 814 in.; set of air compressors delivers 50 cfm of free 
air; hull form is round bilge with knuckle forward acting 
as spray deflector; four diving positions are served by two 
control panels each for two divers ; recompression chamber is 
fitted; 8-cyl Rolls Royce engines each develop continuous rat- 


ing of 350 bhp at 1800 rpm. 
Fast Aluminum Crew Boat. Rivers & Harbors v 45 n 8 Aug 


1960 p 26. Built by Sewart Seacraft Inc for Tidewater Marine 
Service, CA, 50-ft Semarca 29 is in service on Lake Maracaibo 
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for four 70-mi trips ever 24-hr at sustained cruising speeds 
of 35 mph; carrying capacity under normal conditions is 28 
passengers and crew of two; two General Motors diesel engines 
are rated at 400 hp each at 2100 rpm. 


Fast Patrol Boat for Hong Kong Waters. Shipbldr & Mar 
Engine-Bldr v 67 n 626 Mar 1960 p 149-51. Launch for 
Customs patrols, built by John I. Thornycroft & Co; length 
78 ft, breadth 15 ft, draft at heel 4 ft 6 in.; hull is of round 
bilge form with transom stern and cutaway keel; planking 
is of double-skin teak on timbers of chengal with oiled fabric 
between skins; three Thornycroft-Rover Meteorite diesel 
‘engines each develop 275 bhp; engines enable launch to stay 
at sea for three to four days cruising at 11 knots for 500 
mi or at about 14 knots for 360 mi; plan. 


“Kern Kittiwake” for Service in West Indies. Shipbldg & 
Shipg Ree v 95 n 13 Mar 31 1960 p 410-11. Twin-screw towing 
and general service launch built by Thames Steam Tug and 
Lighterage Co for service in West Indies; length oa 39 ft 
4 in., breadth molded 5 ft 11 in., depth molded 5 ft 11 in.; 
speed is 10 knots; although not primarily designed for 
towing, launch registered bollard pull of 24 ewt on trials; 
two 6-cyl Thornycroft engines each develop 75 bhp at 1500 
rpm. 

Luxury Motor Yacht “Bluejacket’”. Shipbldg & Shipg Rec 
v 95 n 13 Mar 81 1960 p 405-6, 409. Built by Amsterdam 
Shipyard Ltd of G. de Vries Lentsch, Jr for American owner; 
length 110 ft, breadth molded 20 ft 9 in., depth 10 ft 11 in.; 
Bluejacket has steel hull with frames riveted to shell plating, 
and steel is also used for deck houses; propulsion is by two 
12-cyl Cummins diesel engines, each developing 600 bhp max 
at 2000 rpm; plan. 


“Rivers Monarch”, Cargo and Vehicle Carrier. Shipbldg & 
Shipg Rec v 96 n 11 Sept 15 1960 p 341. Built by Thames 
Launch Works for Government of Nigeria, vessel is for 
Ministry of Agriculture service and will be used to carry 
tractors, etc, in Niger Delta in connection with clearing of 
swamp areas; length oa (except rubbers) 66 ft 9 in., breadth 
molded 18 ft, deadweight capacity about 85 tons on 8 ft 
6 in., draft, length of landing deck 39 ft; two Gardner diesel 
engines each give 112 bhp at 900 rpm. 


67-ft. All-Aluminium Passenger Launch. Shipbldg & Shipg 
Rec v 96 n 15 Oct 13 1960 p 477-8. American Venus, built 
by Paasch Marine Service of Erie, Pa, for service of American 
Boat Line, operating in Thousand Islands area of St. 
Lawrence River; two decks are used to provide adequate visi- 
bility for 224 passengers; length oa 67 ft, beam 19 ft, draft 
one two 8-cyl General Motors engines each develop 336 bhp; 
plan. 


Survey Launch ‘‘Ram” for Calcutta. Shipbldg & Shipg Ree 
v 96 n 11 Sept 15 1960 p 338-9. Built by Garden Reach Work- 
shops Private, Ltd for Calcutta Port Commissioners, Ram is 
first of four similar craft; length oa 67 ft, breadth molded 
15 ft, loaded draft aft 4 ft 2 in.; 135-bhp McClaren diesel 
engine is fitted; plan. 


Engines. See also Bolts and Nuts—Tightening; Diesel Engines 
—American Marc; Diesel Engines—Marine. 


Large Pressure Die-Castings, P.J.MURCOTT, A.F.MUR- 
COTT. Metal Industry v 96 n 5 Jan 29 1960 p 125-8. Produc- 
tion by J.V-MURCOTT & Sons Ltd of Perkins outboard motor 
cylinder blocks with help of American dies and machines ; 
die characteristics ; operational experience; conversions on dies 
for operation in England, especially in connection with porosity 
of thick-section aluminum castings. 


New Marine Engine Models Reflect Continued Demand for 
More Power, C.A.WEINERT. Automotive Industries v 122 n 
2, 4 Jan 15 1960 p 75-7, 121, 124, 126, 128, 130, Feb 15 p 57-9, 
92, 94,.97. Jan 15: Condensed descriptions of new engine models 
presented by various makers for 1960 market at 50th National 
Motor Boat Show, New York, Jan 15-24 1960; outboard motors, 
and inboard engines; illustrations. Feb 15: Additional data 
on engines including prototypes of new and unusual develop- 
ments. 


Noise Data for Two Outboard Motors in Air and in Water, 
R.W.YOUNG, C.N.MILLER. Noise Control v 6 n 1 Jan-Feb 
1960 p 22-5. Motors measured were not new and while they 
do not reflect most advanced ideas now applied to larger 
motors, they incorporate noise control features such as vibra- 
tion isolation suspension, rubber mounted hood, air intake 
silencer, and modified underwater exhaust; method of meas- 
urement; at speed of about 4 knots both 7.5 and 18-hp out- 
board motors made nearly same noise. 


Pressure Die-Cast Outboard Motor. Metal Industry v 96 n 
9, 10 Feb 26 1960 p 165-8, Mar 4 p 193-6; see also similar 
article, by H.K.BARTON, in Precision Metal Molding v 18 
n 6 June 1960 p 51-4. Production of new range of Perkins 
engines in Peterborough, with special purpose machine tools 
and all die-casting dies brought over from America; cylinder 
block is aluminum pressure die casting with cast-in cylinder 
liners, all water cooling channels and most of final detail 
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being incorporated in casting; crankcase and cylinder head of 
35 hp engine; other castings used in motor described and 
illustrated. 


Turbosupercharged Two-Stroke Outboard Propulsion Unit, 
J.L.DOOLEY, J.E.LEACH, Jr. SAE—Paper n 8271 for meet- 
ing Oct 4 1960 (Northern Calif Sec) 20 p. Design considera- 
tions of 4-cyl radial engine, developed by McCulloch Corp, 
having bore and stroke of 3.25x2.72 in. and rating of 120 
bhp at 4500 rpm; outstanding features are fuel injection 
directly into cylinder, turbosupercharging scavenging to 
provide air delivery ratio up to 1.5 at air box pressure of 60 
in. Hg abs, and reentry compressor in series flow with 
turbocompressor; components and specifications. 


Vibration and Noise Control of Outboard Motors and Other 
Products, J.W.MOHR. SAE—Paper n 183B for meeting June 
5-10 1960 17 p. Approach taken by Outboard Marine Corp, 
Milwaukee, Wis, to solve problem of noise and vibration 
control of outboard motors, rotary lawn mowers, etc; design of 
resilient mounting system, supply of combustion air to enclo- 
sure, engine exhaust noise treatment, and sealing of enclosure ; 
rotary lawn mower vibration and noise treatment, and vibra- 
tion control of 3-wheeled vehicle described. 


MOTOR BUS BRAKES. See Motor Buses and Trucks—Brakes. 
MOTOR BUS ENGINES. See Motor Buses and Trucks—En- 
gines. 
MOTOR BUS FUELS. See Automotive Fuels. 
MOTOR BUS TERMINALS 
See also Garages—Motor Bus. 


£80,000 Station for Belfast, W.LAMBDEN. Bus & Coach 
v 32 n 6 June 1960 p 224-5. Opening of Ulster Transport 
Authority’s new station in Oxford Street, Belfast, is scheduled 
for July 1960; layout of station and vehicle park; there will 
be 400 scheduled departures per day; both side-on and tail-on 
loading and unloading will be employed; details of buildings 
in office and public accommodation block. 


MOTOR BUS TRANSMISSIONS. See Motor Buses and Trucks 
—Transmissions. 
MOTOR BUS TRANSPORTATION. See Transportation. 
MOTOR BUSES 
See also Motor Buses and Trucks. 
Aluminum. See Motor Buses—Light Metals. 
Belgium. See Motor Buses—Diesel. 
Brakes. See Motor Buses and Trucks—Brakes. 


Canada. Canadian Developments in New Bus Design, A.E. 
JENNINGS. SAE—Paper n S214 for meeting Nov 16 1959 
(Montreal Sec) 12 p. New design of city transit bus developed 
by Canadian Car Co, Montreal, Que; styling; body utilizes 
stressed skin principle to carry loads, and is made up of 
Hi-lo steel and aluminum; materials with permanent inde- 
structible surfaces used for interior finish instead of painting ; 
heating, ventilating and defrosting; doors and door controls; 
power plant; air ride suspension; factors insuring most 
economical operation. 

This Canadian Bus Can Carry Up to 100 People, M.A.S. 
BLURTON. Bus & Coach v 32 n 7 July 1960 p 270-2. Features 
of city buses introduced in 1960 by Canadian Car Co in 
models of 43 and 51 seats; of interest is 8-part ventilating and 
155.000-Btu/hr heating system; driver has heating and blower 
unit to provide air at his feet, side window and windscreens; 
second part consists of finned heating tubing in air ducts 
along each side of bus at floor; third part of finned heating 
tubing in integral air ducts runs length of each side above 
windows with discharge downward over windows. 


Cleaning. See Motor Buses—Maintenance and Repair. 


Design. Original Thinking Can Bring Public Back, J.E. 
McCARTHY, Bus & Coach v 32 n 8 Aug 1960 p 291-4. Years of 
research resulted in production of Fifth Avenue Coach Com- 
fortbus, introduced for off-peak riders by Fifth Avenue Coach 
Lines, New York; outstanding features are streamline design, 
spaciousness, visibility and comfort; 60 buses of 120-bus fleet 
are air conditioned; bright finish of fluted anodized aluminum 
fluorescent lighting in interior of coach and improved seat 
designs and layouts. 

Diesel. See also Motor Buses—France; Motor Buses—Great 
Britain. 


Twin-Engined Bus. Gas & Oil Power v 55 n 668 Sept 1960 

p 236. Interesting and unusual power plant layout is feature 
of prototype single-deck bus produced by Fabrique Nationale 
d’Armes de Guerre factory in Belgium; vehicle is propelled 
by two Perkins P6 engines mounted transversely at extreme 
rear of frame; hydraulic couplings and semi-automatic gear 
box carry drive forward to rear axle; operation and perform- 
ance described. 

Engines. See Motor Buses and Trucks—Engines. 

Exhibitions. See Motor Buses and Trucks—Exhibitions. 


France. One-Man Buses Save System, P.MONIOT. Bus & Coach 
y 32 n 5 May 1960 p 184-6. How City of Bordeaux, France, 


MOTOR BUSES—Continued 
solved its transportation problem by abolishing money losing 
tramway system and installing two profitable bus networks ; 
rolling stock comprises 323 diesel engined 80-passenger buses 
consisting of 128 Chaussons powered by 100-bhp engines and 
195 Renaults, powered by 104-bhp and 118-bhp engines; results 
obtained. 

Garages. See Garages—Motor Bus. 

Germany. See Motor Buses—Light Metals. 


Great Britain. British 80 m.p.h. Coach, J.M.DICKSON-SIMP- 
SON. Bus & Coach v 31 n 10 Nov 1959 p 871-3. Specifications 
and performance data of Midland Red’s coaches operated on 
new London-Birmingham motorway by Birmingham and Mid- 
land Motor Omnibus Co, Ltd; vehicles are powered by BMMO 
S14 KL turbo-charged 6-cyl compression ignition, direct in- 
jection engines; results of tests obtained at proving ground of 
Motor Industry Research Assn. 


Front-Entrance Bridgemasters, P.M.A.THOMAS. Bus & 
Coach v 32 n 5 May 1960 p 181-3. Details of modified front 
end structure of low-step 72 seater with 29 seats in lower, 
and 43 in upper saloons; entrance step is only about 13 in. 
from ground and is covered by two electrically operated Redro 
jack-knife doors; new transfer box encloses train of three 
helical gears; other changes made; AEC diesel engine of 
9.6 1 capacity and output of 125 bhp is now installed. 

Guy Wulfrunian Air-Suspended Bus Chassis, J.M.DICKSON- 
SIMPSON. Bus & Coach vy 31 n 9 Oct 1959 p 325-30. Chassis 
is designed for 30-ft long front entrance, low height 75- to 
77-seater double decker body with flat lower saloon floor 
and center aisle upper saloon seating layout; engines offered 
as alternatives are 6-cyl direct injection diesel units of 
Gardner or Leyland make; performance data of engines; 
chassis layout; salient features. 


Is Front-Entrance Double-Decker Faster Than Rear-Entrance 
Unit? W.LAMBDEN. Bus & Coach v 32 n 7 July 1960 p 
246-51. Comparison between two types of forward-engine buses 
presented itself when Aldershot and District Traction Co, ex- 
changed for experimental operation one of its own rear-en- 
trance Dennis Lolines with new front entrance Loline of 
North Western Road Co; Aldershot Lolines have 125-bhp 
Gardner 6LW diesel engines; North Western bus has Gardner 
6 LX engine of 150 bhp, derated to 125 bhp; testing door 
action differences ; advantages of conventional layout and three 
faults in North Western layout. 


Lion Returns in New Form, P.M.A.THOMAS. Bus & Coach 
v 32 n 10 Oct 1960 p 381-2. New chassis for single decker bus 
and coach bodywork, built by Leyland Motors Ltd, applies rear 
engine transmission assemblies used for its Atlantean double 
deckers; chassis is intended for export, particularly to 
Canada and United States; its engine is one of newly intro- 
duced Power-Plus series, representing major advance in 
diesel engine development; installed output of E.600 unit is 
140 bhp at 1700 rpm and its maximum torque 438 lb-ft at 1200 
rpm; transmission details. 


Neater, Lighter, Cheaper, J.M.DICKSON-SIMPSON. Bus & 
Coach v 32 n 9 Sept 1960 p 339-41. Redesigned Regal Mk VI 
single decker heavy duty chassis, developed by AEC Ltd for 
overseas markets operates at gross weights of up to 15 tons; 
horizontal 11.8-1 AH690 engine develops 168 bhp at 2000 rpm; 
wet cylinder linears are used in engine, use of CAV distribu- 
tion pumps; other details with respect to transmission, engine 
mounting, 4-speed gear box, and brake operation by method 
of air-pressure diaphragms acting on levers incorporating 
worm drive slack adjusters. 


Rear-Engined Double-Decker by Daimler, P.M.A.THOMAS. 
Bus & Coach v 32 n 10 Oct 1960 p 371-5, 1 folding sheet. 77 
to 78-seat double decker, built by Transport Vehicles (Daimler) 
Ltd has flat floors in both saloons and oa vehicle height of 
13 ft 4 in. laden; rear-engined layout is designed for 10.45-l 
Gardner 6LX engine together with fluid flywheel and Daimler 
Daimatic automatic or semiautomatic gear box; either Gardner 
6LW or Daimler 8.6-1 diesel can be supplied; outstanding 
features such as rear axle design, modified gear box, offside 
radiator, etc; layout of 177-seater version and chassis ar- 
rangement. 


? Step Forward in Double-Deckers, P.M.A.THOMAS, Bus & 
Coach v 32 n_9 Sept 1960 p 820-5, 1 folding sheet. Special 
features of D.10 forward-entrance 78-seater, designed for 
Birmingham and Midland Motor Omnibus Co, Ltd, using 
underfloor-engine arrangement in double-decker to increase 
seating capacity within set overall dimensions; bus features 
chassisless construction, rubber suspension and disk brakes ; 
two-stairease experiment is envisaged; photographs, cut-away 
prospective diagram. 
Heating. See Motor Buses—Canada. 


Light Metals. Das “Henschel’’-Grossraum-Omnibus- und Obus- 
Programm in einer Konstruktion, H.CROSECK. Aluminium v 
36 n 7 July 1960 p 3876-9. One basic design for Henschel’s 
large buses and overhead trolley buses; description of new 
production program, stimulated by ban on trailers; different 
basic components of same self-supporting aluminum con- 
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struction can be assembled into buses, articulated buses, or 
overhead trolleys for city, suburban, or overland lines; 
illustrations. 


Lighting. A.C. Replaces D.C., P.M.A.THOMAS. Bus & Coach 
Vv 32 n 4 Apr 1960 p 125-8. Outline of service experiments 
carried out by Trent Motor Traction Co, since Oct 1958 which 
demonstrate advantages of alternators and fluorescent lamps; 
two sets of experiments made concurrently, one with a-c gen- 
erators, or alternators, and other with fluorescent tubes in 
place of normal metal-filament bulbs for interior illumination ; 
principal characteristics and advantages; it is found that 
greatest benefits are achieved by combining two; examples 
of installations. 


Maintenance and Repair. See also Garages—Motor Bus. 


Blast Cleaning Machine Speeds Parts Maintenance. Safety 
Maintenance v 119 n 4 Apr 1960 p 23-4. Installation at 
vehicle repair shop of Toronto Transit Commission for 
cleaning bus wheels; automatic operation takes place on 
preset cycle after manual loading of bus wheels by operator ; 
equipment features cast labyrinth abrasive sealing system 
making cabinet abrasive-tight and dust-tight. 


Bus Repair Depot for Philadelphia’s Transportation System, 
S.C.BARNETT. Civ Eng (NY) v 29 n 11 Nov 1959 p 35-7. 
Roof structure of depot comprises two spans of 176 ft each; 
savings were achieved by making two spans continuous over 
eenter column; for shipping considerations, maximum dimen- 
sion for trusses were set at 12 by 88 ft; structural calcula- 
tions are presented; assumed end and center reactions; factors 
for live load on one side, on both sides, and for dead load; 
end and center supports for 176 ft long trusses. 


New Repair Shops for Non-Standardized Bus Fleet, M.A.S. 
BLURTON. Bus & Coach v 32 n 1 Jan 1960 p 11-15. Montreal 
transportation commission, running 2000 buses, is expecting 
difficulties next year because of peak in vehicle overhauls; 
there are 12 operating garages throughout system, but all 
semi- and major overhauls are carried out at Cremazie shops; 
maintenance procedures of bus components on mileage basis, 
and overhaul on basis of efficiency plus general condition ; 
layout of shops, equipment employed and six different engine 
types in use. 

Norway. Operating Under Severe Winter Conditions, F.W. 
ORRE. Bus & Coach v 32 n 5 May 1960 p 193-6. Oslo’s bus 
fleet consists of 106 diesel engine vehicles and 70 trolley 
buses; 40 diesel buses are to be added; 50 Leyland Royal 
Tiger Worldmasters, built by Larvik, Stroemmen and Vestfold 
eoncern, are equipped with power steering, shields covering 
brake drums as protection against sand on roads during 
winter, air-operated doors, heating and ventilation systems, 
and boxes fitted to backs of buses in winter to carry skis; 
snow chains and problems of heavy winter traffic. 


South Africa. Operating 106-Passenger Double-Deckers, J.M. 
SEEKINGS. Bus & Coach v 32 n 6 June 1960 p 203-6. Newest 
addition to existing fleet consists of 17 ultra-large buses 
having 6-wheeled Guy 20-ft wheelbase chassis, with Rolls- 
Royce 12.2 1 6-cyl diesel engine, fluid flywheel, pre-selective 
5-speed gear box, and Adamant power-assisted steering- there 
is room for 85 seated and 21 standing passengers; reasons 
for selection of these buses and factors responsible for wide 
discrepancy between peak and trough traffic; comparison of 
Johannesburg motor buses. 


Springs and Suspension. See Motor Buses and Trucks—Springs 
and Suspension. 

Transmissions. See Motor Buses and Trucks—Transmissions. 

Wheels. See Motor Buses—Maintenance and Repair. 

MOTOR BUSES AND TRUCKS 

See also Motor Buses; Motor Trucks. 

Design and Development Surveyed. Bus & Coach v 32 n 12 
Novy 16 1960 p 485-70. Special number is devoted to review of 
public service vehicle design covering buses, coaches, styling 
of coaches, engines, brakes, suspension, electrical equipment, 
transmission, and trend of standee bus. 


Afterburners. See Motor Buses and Trucks—Exhaust Gases. 
Axles. -See also Motor Trucks—Manufacture. 


Two-Speed Tandem Drive Axles, R.K.NELSON, L.J.VALEN- 
TINE. SAE—Paper n 250A for meeting Oct 25-27 1960 11 p. 
Two-speed tandem development in motor-truck axle design at 
Eaton Mfg Co began in 1956 in effort to reduce weight, de- 
crease length of forward-drive axle, simplify power divider, 
and to use as many existing parts of common drive axles as 
possible; paper covers reasons for 2-speed tandem, its de- 
velopment and operation, applications for 2-speed tandem, and 
future developments in other types of multispeed tandem- 
drive axles. 


Brakes. Air Brakes—Yesterday-Today and Tomorrow, R.B. 
PALMER. SAE—Paper n 184-B for meeting June 5-10 1960 7 
p; see also abstract in SAE—J vy 68 n 7 July 1960 p 41. Exami- 
nation of various air brake systems; reference made to ““Tractor 
Trailer Protection’? system, developed by AMA-TTMA com- 
mittee and their consultants; attempt is made to describe 
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expected brake improvements, both in foundation brake and 
in air supply; wedge-operated brake, where shoes are actuated 
by wedge at right angles to shoe centerline such as British, or 
Fawick-Girling design; foundation brake which doubles as 
retarder, under development by Wagner Electric Corp. 


Automatie Bus Conductor, A.D.M.FROOD. Automobile Engr 
v 50 n 10 Oct 1960 p 420-1. Details of automatic, start-stop 
indicator developed for use in road testing public service 
vehicle brakes; its function is to signal to driver by means 
of buzzer, exactly as in normal operation; instrument is 
basically scale-of-two timer operating at alternate 45 and 
6% sec intervals; there are two counters, which count separ- 
ately brake applications made in response to stop signa] and 
traffic conditions; arrangement of electronic circuit of cycle 
timer. 


Brake Drums—Investment for Safety and Profit, P.G. 
HYKES, C.A.HERMAN, SAE—Trans v 68 1960 p 336-45. In- 
cone in Engineering Index 1959 p 866 from SAE Paper n 
iY (Be 


Brake Fade Rated by Engineering Yardstick, P.G.HYKES, 
C.A.HERMAN. SAE—J v 68 n 2 Feb 1960 p 46-51. Indexed in 
Engineering Index 1959 p 866 from SAE—Paper n 117T 1959. 


Economics of Heavy-Duty Brake Design and Maintenance, 
R.K.SUPER. SAE—Trans v 68 1960 p 346-9 (discussion) 
349-51. Indexed in Engineering Index 1959 py 866 from SAE 
Paper n 117U. 


Horsepower Rating for Commercial Vehicle Brakes, J.H. 
KING, A.F.STAMM. SAE—Paper n 131A for meeting Jan 
11-15 1960 14 p; see also SAE—Tyrans v 68 1960 p 646-51 
(discussion) 651-2. Pt A outlines objectives of AMA-TTMA 
Committee’s efforts to rate hp absorption capacity of com- 
mercial vehicle brakes, and progress made to date. Pt B 
analyzes energy relations involved in stopping of vehicle 
as compared to holding steady speed down given grade with 
due regard to transient and steady state braking conditions ; 
functions involved are expressed in equations. 


New Brake-Retarder for Heavy-Duty Trucks, D.A.GOTSCH. 
SAE—J v 68 n 2 Feb 1960 p 118-20. Indexed in Engineering 
Index 1959 p 866 from SAH—Paper n S207 1959. 


New Oil Cooled Multiple Disk Brake. Automotive Industries 
v 122 n 3 Feb 1 1960 p 52, 88. New version of basic disk 
brake design for motor trucks, built by Auto Specialties Mfg 
Co, is intended for use on heavy duty rear axles, and 20 in. 
cast or steel disk wheels; details of system consisting of two 
brake assemblies, heat exchanger, oil pump, reservoir, oil 
and plumbing; 12 disks make up brake stack consisting of 
6 rotors and 6 stators; brake cooling system and other details. 


Targets for Better Heavy-Duty Brake Design, R.K.SUPER. 
SAE—J v 68 n 38 Mar 1960 p 80-1. Indexed in Engineering 
Index 1959 p 866 from SAE—Paper n 117U 1959. 


Technological Advances in Hydraulic Brakes for Motor 
Trucks, J.THOMAS. SAE—Paper n 184-A for meeting June 
5-10 1960 8 p. Summary of improvements made which include 
development of higher fluid boiling points with greater 
stability, better rubber parts, improved design, anti-fade 
lining, retarders, liquid brakes, and split brake systems; three 
split systems under development: airboosted hydraulic, vacuum 
boosted hydraulic, and multiple master cylinder. 


Two Million Miles with Exhaust Brakes, C.T.HUMPIDGE. 
Bus & Coach v 32 n 8 Aug 1960 p 283-5. Summary of 6-yr 
experience made at Bradford City Transport having 109 
vehicles in diesel bus fleet equipped with exhaust brakes; 
principles of exhaust brakes and why some engines are un- 
suitable for their application; engines of AEC and Leyland 
buses have been found responsive to exhaust braking; modi- 
fications made on two models of Ashanco exhaust brake in use; 
rate of wear. 


Untersuchungen ueber die zweckmaessige Kopplung der 
Betaetigungsanlagen von Motor- und Radbremse bei Omni- 
bussen, O.BODE, C.IRMLER. Automobiltechnische Zeit v 62 
n 1, 2, Jan 1960 p 1-6, Feb p 42-7. Investigations of suitable 
coupling for actuating system of motor bus engines and 
wheel brakes; status of development of various types of 
brakes, such as hydraulic, Westral disk brake, Telma eddy 
current brake, etc; effect of engine brake; determining de- 
celeration, mode of operation of actuating gear, requirements 
of coupling and possible combinations for engagement. 


Electric Equipment. High-Capacity Maintenance-Free Generat- 


ing System for Motor Coaches, R.L.LARSON. AIEE—Trans v 
78 pt 2 (Applications & Industry) n 45 Nov 1959 p 311-16; 
see also Elec Eng v 78 n 11 Nov 1959 p 1096-1101. Generator 
developed by General Motors Truck and Coach Diy, with 
other possible applications on marine engines, power shovels, 
and military equipment; machine is basically 3-phase alternator 
with 12-pole Lundell type rotor, with modifications in rotor 
construction to obtain brushless feature; generator has no 
wearing parts other than continuously lubricated ball bearings 
and advantage of regulator which has no moving parts. Paper 
59-779. 
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Engines. See also Diesel Engines—Automotive; Gas Turbines— 
Automotive; Motor Buses—Diesel; Motor Buses and Trucks— 
Exhibitions; Motor Trucks—Diesel; Motor Trucks—Manufac- 
ture. 


Dodge Truck Heavy Duty V-8 Engines, H.L.WELCH, R.S. 
RAREY. SAE—Paper n $257 for meeting May 10 1960 (Chi- 
cago Sec) 15 p. Purpose of gasoline engines was to provide 
power for improved line of trucks ranging from 22,000 to 
65,000 lb GCW; background that influenced basic design; 
family comprises 361 cu in. size available at three different 
power levels for use in 600, 700 and 800 model trucks; 413 
cu in. size is available in two power rangings for 900 and 
1000 models; specifications for each engine; constructional 
details; lubrication system is conventional and oil spray is 
used to lubricate pistons and pins; results obtained. 


GMC V-6’s and Twin Six Truck Engines, C.V.CROCKETT. 
SAE—J v 68 n 4 Apr 1960 p 56-60. New line, consisting of 
three V-6’s and one twin-6, is designed to deliver high torque 
at low engine speeds; displacements of V-6’s are 305, 351, and 
401 ecu in. while twin-6 is 702 cu in.; design advantages and 
reasons for selection of engine types; 73 major parts are 
interchangeable among V-6’s and 56 among all engines; V-6 
engine balance; cooling characteristics. SAE—Paper n S228. 


High Economy of Hercules Spark Ignition Engines for 
Heavy Duty-Operating on LPG, E.A.V.HORIAK. SAE—Paper 
n S227 for meeting Dec 7 1959 (Cleveland Sec) 10 p. Compari- 
son of costs for typical gasoline, LPG and diesel engines, 
with chart showing different items which can be expressed in 
dollar value; fuel economy, weight and life of engines 
discussed; Hall-Scott series of engines designed to give most 
advantages for operation on LPG fuel; features that con- 
tribute towards long life of these engines. 


Some Design Features of New Series of V-6 and V-12 Gaso- 
line Engines for Truck Application, R.C.BALMER. Gen 
Motors Eng J v 7 n 2 Apr-May-June 1960 p 2-8; see also 
Automobile Engr v 50 n 4 Apr 1960 p 138-42. Outstanding 
features of four models (305, 351, 401, 702) contribute to 
improved performance by developing maximum torque at 
moderate engine speeds providing fuel economy, decreased 
engine maintenance, easy access to engine components, and 
parts interchangeability; specifications; construction details; 
three different drive arrangements; development of crankshaft 
for V-6 engine; cooling system and flow path. 

Exhaust Gases. Approaches to Direct Flame Afterburner, G.E. 
CORNELIUS. SAE—Paper n 210B for meeting Aug 16-19 
1960 13 p. Research done at Holley Carburetor Co, and devel- 
opment of multiple venturi type afterburners for reduction of 
truck and bus engine air pollution; results of tests showing 
its limitations; design and construction of muffler replacement 
type afterburner; study of three ways of controlling excessive 
temperatures during deceleration cycle, consistent with satis- 
factory hydrocarbon reductions; criteria to consider in de- 
signing pilot burners; models of muffler replacement type 
afterburners. 


Exhibitions. Air Suspension Extends, P.M.A.THOMAS. Bus 
& Coach v 32 n 2 Feb 1960 p 51-5. New designs developed by 
small Belgian group of bus and coach chassis makers, ex- 
hibited at International Automobile Show in Brussels; Brossel 
Co introduced chassis with horizontal engine suspended from 
rear overhang of frame; combination of semi-elliptic springs 
with air-suspension units for front axle is used; large capacity 
bus by Miesse and other air-suspended vehicles; new automatic 
transmission Volvomatic; rear engined bus by Belgian FN 
concern. 


Commercial Motor Show. Engineer v 210 n 5462, 5463 Sept 
30 1960 p 526-30, Oct 7 p 596-600. Review of International 
Commercial Motor Transport Exhibition held every 2 yr by 
Soe Motor Manufacturers and Traders at Earls Court; 
account of some exhibits of technical interest is given, and 
refers to buses, motor trucks and tankers, trailers, and 
components. 


Commercial Vehicle Exhibition. Automobile Engr v 50 n 11 
Nov 1960 p 482-72. Report on 1960 Commercial Motor Show 
describing new development observed with respect to engines, 
progress with small diesel engines, distributor type injection 
pumps used on larger engines, and trend towards increasing 
power output; clutches, transmissions, propeller shafts and 
final-drive units, rear suspension, front suspension and 
steering, brakes, electrical equipment and heaters, and body- 
work. 


On View at Earls Court. Bus & Coach v 82 n 10 Oct 1960 
p 352-7. Illustrated summary of motor transport vehicles in 
London ; fluorescent lighting and front entran¢ées are features 
of double-deckers; dual headlamps are offered by some 
coachbuilders; one of highlights of show is rear-engined 
Daimler Fleetline double-decker seating 77; other outstanding 
examples. 

Russia Exhibits Her Latest Public Service Vehicles, P.M.A. 
THOMAS. Bus & Coach v 832 n 4 Apr 1960 p 131-4. Trends 
observed at 1960 international motor show at Geneva, Switzer- 
land; British and French exhibits were confined to miniature 


MOTOR BUSES AND TRUCKS—Continued 
buses and coaches, others from Austria, Germany, Italy, 
Russia and Switzerland included larger vehicles, and display 
of bodywork; Russian made 29-seater touring coach of integral 
all-welded construction with 6-cyl gasoline engine mounted 
vertically at rear; other examples. 


Germany. German Commercial Vehicles. Automobile Engr v 49 
n 11 Nov 1959 p 406-19. Review of most interesting recent 
developments with particular reference to outstanding features 
of following vehicles: Borgward B611 chassis; 11 RU 7 H 
vehicle chassis by Buessing Nutzkraftwagen, GmbH, Braun- 
schweig, and other models; Ford models produced at Ford- 
Werke AG, Koeln, which include variety of vans, trucks, 
pick-ups, mini-buses and ambulances; Hanomag and Tempo; 
Henschel and Kaessbohrer; Krupp; Mercedes-Benz 0 322 bus. 


Hydraulic Equipment. See Motor Buses and Trucks—Brakes ; 
Motor Buses and Trucks—Transmissions. 


Lubrication. See Lubrication—Motor Buses and Trucks. 
Off Highway. See Motor Buses and Trucks—Transmissions. 


Pneumatic Equipment. See Motor Buses and Trucks—Brakes ; 
Motor Buses and Trucks—Springs and Suspension. 


Seals. Engine Oil Seals Improved to Meet Truck and Bus 
Needs, S.M.LILLIS. SAE—J v 68 n 3 Mar 1960 p 86-7. In- 
dexed in Engineering Index 1959 p 867 from SAE—Paper n 
119T 1959. 


Springs and Suspension. See also Motor Buses and Trucks— 
Exhibitions. 

Application of Analog Computer to Study of Tractor-Trailer 
Suspension System, W.D.NOON. Gen Motors Eng J v 7 n 2 
Apr-May-June 1960 p 27-31. Analytical approach to vehicle 
dynamics problems at GMC Truck and Coach Div by means 
of computer program; first step was development and dynamic 
equations to describe pitch and bounce motions for range of 
vehicle parameters, and effects of parameter changes on 
pitch and bounce; in future, additional degrees of freedom, 
nonlinearities, and longitudinal effects will be considered ; 
description of computer, basic diagram used and typical solu- 
tion. 


Cary Laminaire Suspension. Automobile Engr v 50 n 4 
Apr 1960 p 134-7. Cary Laminaire spring is development of 
German Schomaecker design, for which British firm has 
license; originally intended for rear axles of powered 
vehicles and axles of trailers and semitrailers it is now 
applied to front axles; layout consists of special main spring, 
on rear end of which bears cantilever support spring, of 
much lower rate; front end of main spring fits existing 
spring mounting bracket and pivot pin; operation of springs 
providing progressive rate variation; examples of applications. 


Coder Suspension. Automobile Engr v 49 n 13 Dee 1959 p 
522-3. Caouflex system is designed by Etablissements Coder, 
Marseilles and Paris, for rear of articulated vehicles of 
either 4- or 8-wheel type, but it can be applied to single axle 
layout; system comprises pair of trailing arms, each of which 
is pivot mounted below one of side members of chassis 
frame; series of hollow rubber springs is interposed between 
each arm and side member above it; construction details. 


Progressive-Rate Suspension. Automobile Engr v 50 n 1 
Jan 1960 p 26-31. Aeon rubber springs, manufactured by 
Aeon Products Ltd, London, enable vehicles in combination 
with normal springs to fulfill exacting operational demands 
and require only minimum modification of existing standard 
designs; design operates by means of variable rate system 
that automatically adapts itself to load being carried, review 
of installations on load earrying vehicles, such as quarry 
arte missile trolley, ambulance, car transporter, and semi- 
railers. 


Routemasters with Air Suspension. Automobile Engr v 
50 n 1 Jan 1960 p 22-3; see also Bus & Coach v 32 n 1 Jan 
1960 p 20. Operational trials are carried out by London 
Transport on 50 Routemaster buses fitted with air suspension, 
in place of normal coil springs, for rear axle; four types 
of air suspensions are employed: Dunlop Pneuride, triple- 
convolution springs and new Dillow springs; Firestone Type 
1 Airide units, and Type 2; details of Dunlop Dillow air 
spring. 

Transmissions. See also Lubrication—Motor Buses and Trucks; 
Motor Buses and Trucks—Exhibitions. 


Automotive Differentials, N.R.BROWNYER, L.G.BOUGH- 
NER. SAE—Paper n S-242 for meeting Mar 8 1960 16 p. Re- 
view of important types of differentials used in commercial 
vehicles and efforts made to improve traction; Rockwell 
Traction Equalizer consists of internally splined shell which 
at one end mates with external spline on differential case 
extension; shell is loaded with steel clutch disks, splined 
alternately on inside and outside diameters to match internal 
splines in shell and external splines on axle shaft spline. 


British Hydrostatic Drive for Vehicle Transmissions. Auto- 
motive Industries v 123 n 6 Sept 15 1960 p 75. Dowty hydro- 
static transmission, developed for off road vehicles, comprises 
variable output piston type pump and individual fixed-dis- 
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placement motors for drive wheels; equipment is intended for 
tractors and heavy duty vehicles subject to frequent changes 
of gear and reversals; other details and schematic. 


Hardened Transmission Gears Now Finished by Honing, 
A.N.ACKERSON. Machy (NY) v 66 n 7 Mar 1960 p 109-14; 
see also Machy (Lond) v 96 n 2480 May 25 1960 p 1164-6. 
Gear tooth honing process employed by Clark Equipment Co, 
Jackson, Mich to eliminate noise-producing nicks in hardened 
gears for automotive truck transmissions; direct labor cost 
for finishing parts reduced by 50% and considerable improve- 
ment in sound level quality in assembled transmissions 
achieved ; setup of two honing machines used; honing tool and 
tool life; operating procedure. 


Machining Magnesium Gearbox Case. Light Metals v 22 
n 259 Dee 1959 p 300-3. Manufacture and machining of die 
cast magnesium case for 5-speed gearbox for commercial 
vehicles. 


Rating Transmissions from Highway Requirements and 
Vehicle Specifications, F.C.MELDOLA. SAE—Trans v 68 1960 
p 49-52. Indexed in Engineering Index 1959 p 868 from SAE 
Paper n 76U. 


Transmission Developments for Public Service and Heavy 
Goods Vehicles, A.G.WILSON. Instn Mech Engrs—Proc Auto- 
mobile Div n 8 1956-57 p 93-129. Original of paper n 3 
indexed in Engineering Index 1959 p 868. 


Trucks Shift to Automatic Transmissions, L.E.ROBSON. 
Machy (NY) v 66 n 4 Dec 1959 p 188-43; see also Machy 
(Lond) v 96 n 2466 Feb 17 1960 p 386-91. New transmissions 
built by Allison Div of General Motors, are designed for 
on-highway and off-highway trucks in 200-hp gasoline engine 
class; manufacturing operations described; broaching teeth 
in large ring gear; 16 broaches grouped on inside of hollow 
head descend over clutch called apply plate, forming both 
sides of eightgears spaced around periphery of work; machin- 
ing of transmission case. 


MOTOR CYCLES 


See also Bicycles. 


Sheet Metal in Ariel ‘‘Leader’’, L.JI.BACON. Sheet Metal 
Industries v 87 n 393 Jan 1960 p 4-22, 62. New concept in 
motor cycle design realized in Great Britain with introduction 
of Ariel “Leader” in 1958; high performance is due in great 
measure to fact that main frame and outer body shell are of 
fabricated sheet steel construction; production of pressings 
and final assembly described. 


MOTOR FUELS. See Automotive Fuels; Diesel Fuels; Gasoline 
Refining. 


MOTOR LORRIES. See Motor Trucks. 


MOTOR LUBRICANTS. See Lubricants; Lubricating Greases; 
Lubricating Oil. 


MOTOR SHIPS 


See also Diesel Engines—Marine; Ferry Boats—Diesel; Fire 
Boats—Diesel; Fishing Vessels—Diesel; Lighthouse Tenders; 
Shipbuilding; Tankers—Diesel; Tugboats—Diesel. 


Motor Ships Completed in 1959. Motor Ship v 40 n 474 
Jan 1960 p 357-63. Tables show owner, name of ship, builders, 
deadweight capacity, machinery and speed for vessels of more 
than 2000 tons dwe completed in various countries. 


Polish-Built Standard Ships. Motor Ship v 40 n 473 Dec 
1959 p 326-30. Characteristics of 5340/6000 tons dwe 15.4-knot 
shelterdecker and 10,000 ton cargo ships being built by 
Stoeznia Szezecinska and Stocznia Gdanska; in former class, 
Krynica for open or closed shelterdeck operation has grain 
capacity of 347,900 cu ft and bale 322,945 cu ft; 6-cyl MAN 
engine gives 5000 bhp at 125 rmp; Emilia Plater, with 
20,000-mi cruising range, typifies latter class; Werkspoor- 
Sulzer engine develops 7800 bhp at 119 rpm; plans. 


2800-t-Frachtschiffe mit SLM-Doppelmotorenanlagen, W.E. 
KAEGI. Motortechnische Zeit v 20 n 12 Dee 1959 p 456-9. 
2800-ton freight ships with SLM-twin engine installations ; 
French freighters Ville de Montréal and Ville de Québec, 
operated by Cie. Générale d’Armements Maritimes, Paris, are 
powered by 8-cyl twin engines of 2500 hp having bore and 
stroke of 310 and 460 mm respectively; construction details, 
starting and control of engines, gear coupling, ete. 


Aaro. “Aaro’’—Single-screw Motorship. Shipbldr & Mar En- 
gine—Bldr v 67 n 627 Apr 1960 p 195-8, folding sheet; see 
also Shipbldg & Shipge Ree v 95 n 14 Apr 7 1960 p 443-6. 
Designed for London-Copenhagen service of Ellerman’s Wilson 
Line, and built by Henry Robb, Ltd; of open shelterdeck type. 
with forecastle, midship deckhouse and poop, ship has curved 
stem, cruiser stern and five holds; length oa 330 ft 2% in., 
breadth molded 48 ft 6 in., load draft 19 ft 414 in., gross 
2468 tons; bale cargo capacity 170,850 cu ft, grain 179,530 
cu ft; 7-cyl Fairfield-Sulzer engine is rated at 3500 bhp at 
150 rpm in service; plan. 


Adak. ‘“Adak”—14,120-ton Bulk-carrier. Shipbldg & Mar En- 
gine-Bldr v 67 n 625 Feb 1960 p 101-2. Primarily intended for 
ore trade, but also suitable for other bulk carrying, such as 
coal or grain; built by Aktiebolaget Gotaverken for Trafikak- 
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tiebolaget Grangesberg-Oxelosund; length oa 490 ft, breadth 
molded 64 ft, depth molded 42 ft 6 in.; grain capacity of 
609,000 cu ft is provided in four cargo holds; 7-cyl Gotaverken 
engine develops 5000 bhp at 112 rpm; contract speed at full 
load is 14.25 knots. 


Alejandro Zubizarreta. El Buque ‘‘Alejandro Zubizarreta’’. In- 
genieria Naval v 27 n 293 Nov 1959 p 537-48. Open shelter- 
decker of 11,320 tons dw, built by Sociedad Espanola de 
Construcion Naval for Compania Armadora “Naviera Vas- 
congada”’; length oa 144.50 m, breadth molded 18.65 m; 6-cyl 
Burmeister & Wain engine develops 4900 bhp at 150 rpm. 


Aleppo. “Aleppo”, Self-Unloading Bulk Carrier. Shipbldg & 
Shipg Rec v 95 n 19 May 12 1960 p 613-14. Vessel of 15,350 
tons dw, built by Kockums Mekaniska Verkstads AB for 
Rederi A/B Fraternitas; length oa 500 ft 334 in., breadth 
molded 65 ft, depth molded 40 ft, draft 28 ft 714 in.; cargo 
is carried in five pillarless holds with self-trimming facilities ; 
6-cyl Kockum-MAN engine develops 5220 bhp at 125 rpm. 


Amazon. Principal Chavacteristics of R.M.S. “Amazon”. Motor 
Ship v 40 n 474,-475 Jan 1960 p 349-50, 340A, 356A; 
Feb p 410-16; see also Shipbldg & Shipg Rec v 95 n 4 Jan 
28 1960 p 107-13; Shipbldg & Mar-Engine Bldr v 67 n 626 
Mar 1960 p 138-47, folding sheet. Forerunner of three 20,000 
gross ton luxury passenger refrigerated cargo liners, for 
South American service of Royal Mail Lines, was built by 
Harland & Wolff; length oa 584 ft, breadth molded 78 ft, 
depth molded 41 ft; provision is made for 107 first, 112 
cabin, and 275 third class passenger berths; service rating 
of twin screw 6-cyl Harland-B&W diesel unit is 17,000 bhp 
at 114 rpm; accommodation and engine room plans. 


Arabella. See Motor Ships—Ore Carriers. 


Aragon. Passenger/Cargo Liner ‘‘Aragon’’. Shipbldg & Ship 
Rec v 95 n 22 June 2 1960 p 712-13. Twin screw liner of 
20,350 tons gross was built by Harland & Wolff and is in 
Royal Mail Lines service on United Kingdom-South America 
route; length oa about 584 ft, breadth molded 78 ft; ac- 
commodation is provided for 107 first, 82 cabin, and 275 third 
class passengers; two 6-cyl Harland-B&W diesel engines have 
combined output of 17,000 bhp for service speed of 17% 
knots. 


Arlanza. New Royal Mail Liner ‘‘Arlanza’’. Shipbldg & Shipg 
Rec v 96 n 14 Oct 6 1960 p 438. Liner of 20,350 tons gross, 
for United Kingdom-Latin American service, was built by 
Harland & Wolff; length oa 584 ft, breadth molded 78 ft, 
depth molded to upper deck 41 ft; accommodation is provided 
for 449 passengers in three classes; two 6-cyl H&W-B&W 
engines are conservatively rated to maintain speed of 17% 
knots at 110 rpm. 


Automobile Carriers. See Motor Ships—Belvera; Motor Ships 
—Floridian and New Yorker. 


Baleares. Fast Fruit Carrier ‘Baleares’. Motor Ship v 40 n 473 
Dee 1959 p 322-4; see also Shipbldg & Shipg Rec v 94 n 15 
Nov 19 1959 p 477-8. Open shelterdecker of 2825 tons gross, 
built for Interssentskapet Freezer and Cia Interamericana 
SA at Verschure yard, Amsterdam, of IHC; length oa 114.95 
m, breadth 16 m; by use of removable fruit deck in two holds, 
net banana capacity has been raised to 185,000 cu ft; trial 
speed in ballast 17.7 knots; MAN type engine develops 5200 
bhp at 150 rpm; plan. 

Beauport. St. Lawrence Seaway Vessel “‘Beauport’’. Shipbldg 
& Shipg Rec v 96 n 12 Sept 22 1960 p 373. Built by Geo.T. 
Davie & Sons for St. Lawrence Ship Channel Service of 
Canadian Department of Transport, and specially designed to 
sweep Channel with 42-ft sounding boom and record depth 
to accuracy of 3 in.; length oa 167 ft 6 in., breadth molded 
34 ft, draft loaded 9 ft, gross 812.60 tons; two Fairbanks Morse 
engines give 640 bhp at 720 rpm. 


Belvera. Bulk Automobile-Carrier. Mar Engr & Naval Architect 
v 83 n 1004 Feb 1960 p 72-3; see also Shipbldg & Shipg 
Rec v 94 n 19 Dec 17 1959 p 602-4. Built for Belships by 
Burmeister & Wain, Belvera of about 15,000 tons dw is spe- 
cially designed for carrying automobiles between Europe and 
America and has coaming of extra height so that cars can 
be stowed within hatches; length bp 485 ft, molded breadth 
64 ft, draft about 29 ft 11 in., 7-cyl B&W engine develops 
5600 bhp at 120 rpm for loaded speed of 14.5 knots. 


Bode Thomas. Buoyage and Survey Ship for Nigeria. Motor Ship 
v 41 n 480 July 1960 p 188-9. Built for Nigerian Ports 
Authority by Brooke Marine Ltd, Bode Thomas of 583 tons 
dw is principally for laying and servicing of navigation and 
mooring buoys, and is also fitted out for fire and salvage serv- 
ices; foremast of ship carries 30-ton derrick; length bp 185 
ft, breadth molded 39 ft, depth molded 18 ft 6 in., draft 11 
ft 6 in.; two British Polar-type M.47 engines, each develop 
535 bhp at 325 rpm; plan. 


Cable Laying. New Cable Repair Ship. Shipbldg & Shipg Rec 
v 95 n 16 Apr 21 1960 p 508-10. Vessel of 4000 gross tons 
being built by Cammell Laird (Shipbldrs & Engrs) Ltd to 
order of Cable and Wireless, Ltd, is to repair and maintain 
new coaxial type cable between Scotland and Canada; 420 
mi of deep sea cable will be stowed in three tanks with com- 
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bined capacity of 21,000 cu ft; length oa 367 ft, breadth 47 
ft 6 in., loaded draft 19 ft 1 in.; four 5-cyl English Electric 
diesels, each directly coupled to generator will supply power 
to two 750 v d-e propulsion motors; plan. 


Camsell. Canadian Government Icebreaker ‘‘Camsell”. Shipbldg 
& Ship Ree v 94 n 15 Nov 19 1959 p 507-9. Vessel for service 
off Alaskan coast was built by Yarrows Ltd in British 
Columbia and, in addition to making sea lane through ice, 
will operate as lighthouse supply and buoy ship; length oa 
223 ft 6 in., breadth molded 48 ft, depth molded 21 ft, 
draft 16 ft, gross 2022 tons; four 8-cyl Canadian Fairbanks- 
Morse diesel engines each developing 1300 bhp at 750 rpm 
are coupled to generators supplying power to two electric 
propulsion motors. 

Chilean Reefer. “Chilean Reefer”. Shipbldg & Mar_Engine- 
Bldr v 66 n 623 Dee 1959 p 657-9, folding sheet. Insulated 
ship for carriage of fruit and meat, having deadweight of 
5800 tons, was built by Aalborg Vaerft A/S for Rederiet J. 
Lauritzen; length oa 435 ft, breadth molded 59 ft, draft 
25 ft 914 in.; eargo capacity is 238,000 cu ft; two 7T-cyl B&W 
engines develop total of 9000 ihp at 170 rpm; plan. 


City of Melbourne. “City of Melbourne”. Shipbldr & Mar En- 
gine-Bldr v 66 n 622 Nov 1959 p 616-25, folding sheet. Similar 
description indexed in Engineering Index 1959 p 869 from 
various sources. 

Construction. See Shipbuilding. 

Design. See Ships—Design. 

Domino Crystal. Bulk Sugar Carrier “Domino Crystal’. Ship- 
bldg & Shipg Rec v 96 n 2 July 14 1960 p 38-40. Built by 
Burmeister & Wain for Ascuna Shipping Co, and specially 
constructed to carry sugar in bulk from Cuba to refinery in 
Boston; length bp 432 ft 11 in., breadth molded 58 ft 11 in., 
depth molded 34 ft 4 in., draft 25 ft 5 in.; combined dis- 
charge capacity of three mobile deck cranes is 8000 tons of 
sugar in 19 hr; 7-eyl Burmeister & Wain main engine develops 
5840 bhp at 125 rpm; plan. 

Dunkwa. Trials of Elder Dempster Liner ‘‘Dunkwa’”’. Motor 
Ship v 41 n 479 June 1960 p 126-8. Built by Scotts’ Ship- 
building & Engineering Co, and designed for owner’s West 
African cargo services, Dunkwa is constructed as_ three- 
island open shelterdecker; length oa 460 ft, breadth molded 
63 ft, draft 63 ft 1 in., grain cargo capacity 627,744 cu ft, bale 
577,566 cu ft; 4-cyl Scott-Doxford engine is designed for 
maximum continuous output of 5700 bhp at 115 rpm for 
service speed of 14 knots; speed on trials 16%4 knots. 


Electric Equipment. See Ship Equipment—Electric. 


Elk. Container Vessels for Channel Island Service. Mar Engr 
& Naval Architect v 82 n 1000 Nov 1959 p 399-401; see also 
Shipbldg & Ship Ree v 94 n 21 Dee 31 1959 p 669-71. Twin 
screw ship, Elk. Similar description indexed in Engineering 
Index 1959 p 869 from various sources. 


Essex. See Motor Ships—Ore Carriers. 


Europa. Rhine Hotel Ship “Europa”. Mar Engr & Naval 
Architect v 83 n 1011 Sept 1960 p 365-7. One-class ship, with 
75 cabins accommodating 209 passengers is in Koln-Dus- 
seldorfer Rheindampfschiffahrt service between Cologne and 
Mainz, and was built by Christof Ruthof of Mainz-Kastel; 
length oa 291 ft; breadth oa 38 ft 2 in., air draft 23 ft 2 in.; 
two 12-cyl Deutz engines each develop 425 bhp at 1500 rpm. 


Explorer II. C-P Wheel for Experimental Vessel. Rivers & 
Harbors v 45 n 10 Oct 1960 p 22-3. Blount Marine Corp, of 
Warren, RI, has completed sea trials of Explorer II, new 
65-ft all steel vessel, which will be exhibited in Atlantic 
Coast ports; electronic safety and navigation devices are 
fitted; cruising range is 4400 mi; breadth is 17 ft, draft 6 
ft; propulsion is by 240 hp P & H diesel engine. 


Farland. See Motor Ships—Ore Carriers. 


Floridian and New Yorker. Two Container Ships for U.S. 
Coastal Service. Motor Ship v 41 n 483 Oct 1960 p 314-17; 
see also Rivers & Harbors v 45 n 9 Sept 1960 p 16-19; Mar 
Eng v 65 n 11 Oct 1960 p 55-63. Twin screw ships Floridian 
and New Yorker, for Containerships, Inc, subsidiary of Erie 
and St. Lawrence Corp, were built by Maryland Shipbuilding 
and Drydock Co; length oa 360 ft, breadth molded 52 ft, 
draft loaded 14 ft 6 in., cargo capacity 2060 tons; ships are 
designed specifically for carriage of cars and cargo in con- 
tainers; 8-cyl Enterprise engines each develop max rating of 
2100 bhp at 290 rpm; plan. 


Fremantle Star. 12,000-Ton Refrigerated M.S. “Fremantle 
Star’’. Motor Ship v 41 n 479 June 1960 p 98-103, folding sheet. 
Blue Star cargo liner equipped with deck eranes and _ hy- 
draulically operated hatch covers, built by Cammell Laird & 
Co; length oa 515 ft 10 in., molded breadth 70 ft, draft to 
summer freeboard 30 ft, gross 8403 tons; cargo spaces are 
831,999 cu ft frozen, 384,211 cu ft grain, 345,444 cu ft bale, 
and cargo tank capacities 511.4 tons of edible oil; service 
power of 8-cyl Harland-B & W engine is about 11,000 bhp 
at 107 rpm, with 11,500 bhp max at 110 rpm; plans. 
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Fritz Heckert. East German Cruising Liner Launched. Mar 
Ener & Naval Architect v 83 n 1010 Aug 1960 p 337-8. Fritz 
Heckert of 7200 tons gross was launched from Mathias- 
Thesen Werft and is for members of East German Trade 
Union Movement; accommodation is to be provided for 400 
one-class passengers; length oa 463 ft, breadth 57 ft, draft 
18 ft; machinery is combination of diesel and free piston 
engines with total output of 10,000 shp; two 8-cyl VEB 
Dieselmotorenwerk engines are each rated 2300 bhp HI two 
gas turbines, each rated 2800 bhp at 5500 rpm, were built by 
VEB Turbinfabrik of Dresden. 


Gerore. See also Motor Ships—Ore Carriers. 


Geared-Diesel Engined Ore Carrier. Motor Ship v 40 n 
474 Jan 1960 p 400-2. Gerore, of 10,400 tons dwe on draft of 
25 ft 8% in., was built by Kristiansands Mek. Verksted A/S, 
to order of A/S Gerrards Rederi; two 8-cyl Mirrlees engines 
are geared to single shaft; at 875 rpm each develops 1624 
bhp and is coupled through Fluidrive scoop-control hydraulic 
coupling to David Brown reduction gearbox designed to 
transmit 3050 shp at propeller speed of 120 rpm; ship length 
oa 427 ft, molded breadth 57 ft % in., molded depth 32 ft; 
ship plan and diagrams of control systems. 


Gerwi. Hydraulic Winches on “Gerwi’’. Shipbldg & Shipg Rec 
vy 96 n 7 Aug 18 1960 p 215-16. Self unloading bulk carrier 
fitted with a-c supply combines electric motor driven pumps 
with hydraulically operated winches; ship was built by AS 
Bergens Mekaniske Verksteder for Kommandittselskapet Harwi, 
Rolf Wigand; length oa 560 ft 6 in., breadth molded 71 ft 
10 in., summer draft 34 ft 4 in.; 7-cyl Sulzer engine develops 
9100 bhp at 119 rpm. 


Granwood. Bulk Cargo Carrier ‘‘Granwood’. Motor Ship v 
40 n 473 Dec 1959 p 290-4; see also Shipbldg & Shipg Ree 
v 94 n 19 Dee 17 1959 p 606-7. Built by John Redhead & 
Sons for Wm. France, Kenwick & Co specially for carriage of 
bulk and paper cargoes in rolls; length bp 455 ft, breadth 
molded 61 ft, dwt 10,700 tons on summer draft of 26 ft; 
bale cargo capacity is 502,755 cu ft, and grain 560,020 cu ft; 
7-cyl Clark-Sulzer engine develops about 5150 bhp; plan. 


Halldis. Hong Kong-Built Ship for Norway. Motor Ship v 41 


n 481 Aug 1960 p 226-9. Partially refrigerated 6240/7775 ton 
dw shelterdecker Halldis, built by Taikoo Dockyard and En- 
gineering Co, for Bruusgaard Kiosterud & Co; length oa 429 
ft 3% in., breadth molded 56 ft, speed on measured mile 
16.82 knots; bale cargo capacity is 370,200 cu ft, capacity 
of refrigerated cargo spaces 24,000 cu ft; 6-cyl Uddeval- 
lavarvet-Goetaverken engine is rated to develop 4800 bhp at 
125 rpm; plan. 


Hazan. Latest Hungarian Danube-Sea Ships. Mar Engr & 


Naval Architect v 82 n 1000 Nov 1959 p 408-11. Class of twin- 
serew, shallow draft, low headroom vessel for service between 
Budapest and Near East; length oa 81.5 m, breadth molded 
10.6 m, depth amidships 4.7 m, Danube draft loaded 1.9 m, 
sea draft at 858.7 ton dw 2.5 m and at 1280 ton dw 3.1 m; 
two Lang main diesel engines each develop 800 bhp at 310 
rpm. 


Hospital. See Motor Boats—Diesel; Motor Ships—J.Henry 
Dunant. 

Ibadan Palm. “Ibadan Palm’. Shipbldr & Mar Engine-Bldr v 
66 n 623, Dec 1959 p 668-9. Similar description indexed in 
Engineering Index 1959 p 869 from Motor Ship Nov 1959. 


Icebreakers. See Motor Ships—Camsell. 


J. Henry Dunant. Hospital Ship for Inland Waterways. Ship- 
bldg & Shipg Ree v 95 n 1 Jan 7 1960 p 10-11, Hospital aah 
J.Henry Dunant was built by shipyard which was formerly 
H.H.Bodewes, Millingen a/d Rijn; vessel is intended to carry 
invalids on sightseeing tours on Netherlands waterways, and 
will be kept available as hospital and evacuation ship in case 
of disaster; length oa 210 ft 3 in., breadth oa 26 ft 2% in., 
draft loaded 5 ft 5 in.; two Stork-Ricardo diesel engines each 
have output of 264 bhp at 600 rpm. 


Jaladurga. New Class of German-Built Ships for India. Motor 


Ship v 41 n 481 Aug 1960 p 210-14. Jaladurga, built by Lue- 
becker Flender-Werke AG, for Scindia Steam Navigation Co, 
is latest in series of 9603/12,345 ton dw shelterdeckers; length 
oa 505 ft 3 in., breadth molded 63 ft 9%, in., cargo capacity 
664,354 cu ft ; Zeise four-bladed manganese bronze propeller 
is directly driven by 7-eyl MAN engine developing 7860 bhp 
(metric) at 115 rpm; notes on sister ships; plan. 

Koningin Wilhelmina. Cross-Channel Ship “Koningin Wilhel- 
mina’, G.W.TRIPP. Engineer y 209 n 5429 Feb 12 1960 p 
263-5. Motor vessel for Harwich-Hook of Holland Day Service 
has unusual appearance haying single mast and streamlined 
funnel situated aft; there are five decks in addition to bridge 
deck ; design and machinery particulars are given; account 
is included of history of Zeeland Steamship Co service between 
etna and England since 1875, with particulars of various 
snips. 

“Koningin Wilhelmina” for North Sea Service. Shipbld 
Shipg Rec v 95 n 10 Mar 10 1960 p 305-9. Twin ee ghin a 
6300 tons gross, built for Hook of Holland-Harwich run of 
Zeeland Steamship Co; length oa 893 ft 10 in., breadth 63 ft 
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Ais draft 16 ft; accommodation is provided for 1600 pas- 
sengers, in day service; two sets of 12-cyl turbocharged MAN 
engines have output of 8000 bhp at 225 rpm; plan. 


La Estancia. Four French-Built Ships for Buries Markes, Ltd. 
Motor Ship v 41 n 479 June 1960 p 118-23. La Estancia, fore- 
runner of series of 13,650-ton shelterdeckers, built by Soc des 
Forges et Chantiers de la Mediterranée; length oa 461 ft 7 
in., breadth molded 61 ft, draft 27 ft open and 30 ft closed; 
deadweight is 13,651 tons as closed shelterdecker and 13,328 
ae open; Gotaverken engine develops 5800 bhp at 125 rpm; 
plan. 


La Sierra. French-Built Motorship for British Owners. Shipbldg 
& Shipg Rec v 96 n 12 Sept 22 1960 p 370-2. La Sierra of 
13,700 tons dw, built by Forges et Chantiers de la Mediterranee 
for Buries Markes Ltd; length oa 463 ft, breadth molded 61 
ft, draft open 27 ft and closed 30 ft 6% in.; grain cargo 
capacity is 732,700 cu ft; Gotaverken diesel engine develops 
5880 bhp at 125 rpm; plan. 


Lobito Palm. For Fast Service to West Africa. Motor Ship v 
41 n 483 Oct 1960 p 298-300; see also Shipbldr & Mar En- 
gine-Bldy v 67 n 635 Nov 1960 p 628. Lobito Palm of 8500 
tons dw, built by Swan, Hunter and Wigham Richardson, Ltd 
for Palm Line; length oa 473 ft 6 in., breadth molded 68 ft, 
draft loaded 25 ft, service speed 16 knots; propulsion is by 
7500 bhp Swan, Hunter-Doxford Engine; plan. 


Lubumbashi. New Analysis of Lubumbashi Trials Using 1957 
I.T.T.C. Line, G.:AERTSSEN. Int Shipbldg Progress v 7 n 69 
May 1960 p 207-12. Official and maiden trip measured mile 
trials had been carried out on motor cargo liner of Compagnie 
Maritime Belge; agreement was obtained on new skin friction 
formulation (1957 I.T.T.C. line), at Int Towing Tank Con- 
ference in 1957, which should be used for international ex- 
change and publication of information; paper considers trial 
and ship-model correlation data in light of this line. See also 
Engineering Index 1956 p 670, 1957 p 720, 1958 p 785. 


New Sea Trials on Sandblasted Lubumbashi, G.AERTSSEN. 
Roy Instn Naval Architects—Quarterly Trans v 102 n 2 Apr 
1960 p 174-91. Surface roughness was measured before and 
after sandblasting ; power and thrust were measured on meas- 
ured mile trials, and compared with results for newly built 
motor ship to establish effect of sandblasting; further in- 
formation on frictional resistance of hull surface is given by 
pilot traverses taken over bottom in centerline, fore and 
amidships. 


Mabel Warwick. ‘‘Mabel Warwick’’, 16,500-ton d.w. Ore Carrier. 
Shipbldg & Shipg Rec v 96 n 1 July 7 1960 p 15. Ship of single 
deck type with fo’c’sle and poop, built by William Gray & Co 
for Ore Carriers Ltd; length bp 485 ft, breadth molded 68 ft 
9 in., depth molded 37 ft 9 in., draft 28 ft 11% in.; two holds 
are designed for carriage of iron ore; service output of 5-cyl 
Gray-Doxford engine is 5500 bhp. 

Martha Bakke. 12,500-B.H.P. “Martha Bakke’. Motor Ship v 41 
n 481 Aug 1960 p 220-3. Closed shelterdeck cargo liner of 
11,050 tons dwe on mean summer draft of 28 ft 8 in., built by 
A/B Goetaverken for Knut Knutsen, O.A.S.; length oa 551 ft 
8 in., breadth molded 71 ft, grain capacity 599,100 cu ft, bale 
551,400 cu ft; 10-cyl Goetaverken engine delivers 12,500 bhp 
at 115 rpm; plan. 


Marwit. ‘“Marwit’’, Dual-Purpose Coaster. Shipbldg & Shipg Rec 
v 96 n 3 July 21 1960 p 75-6. Built by De Groot and Van Vliet 
for Van Dudok de Wit & Co to carry alternate cargoes of 
liquefied chlorine in pressure vessels and neoprene in paper 
bags; length oa 184 ft 10 1/8 in., breadth molded 29 ft 6 5/16 
in., draft loaded 12 ft 6 in., gross 449.6 tons; Industrie diesel 
engine develops 600 bhp at 350 rpm; plan. 


Mertainen. 34,250-ton D.W. Ore-Oil Carrier “‘Mertainen’”’. Ship- 
bldg & Shipg Ree v 95 n 11 Mar 17 1960 p 347-8. Vessel with 
bridge and engine room aft was built by A/B Goetaverken for 
Trafikaktiebolaget Grangesberg—Oxelosund; length oa 655 ft, 
breadth molded 88 ft 6 in., depth molded 50 ft 6 in.; 1,275,000 
cu ft of oil can be carried in 13 oil tanks situated at sides 
and below two ore holds; combined volume of ore holds is 
633,000 cu ft; output of 10-cyl Gotaverken engine is 9350 
bhp at 114 rpm. 


Moana Roa. Motorship for Auckland-Cook Islands Trade. Ship- 
bldg & Shipg Rec v 96 n 10 Sept 8 1960 p 302-6. Cargo-pas- 
senger ship Moana Roa, of 3040 tons gross, was completed by 
Grangemouth Dockyard Co for New Zealand Government ; 
length oa 297 ft, breadth molded 46 ft, draft loaded about 17 
ft, speed loaded 14 knots; berth accommodation is provided for 
40 passengers; two 7-cyl Clark-Sulzer engines develop 3080 
bhp at 250 rpm; plan. 


Monte Anaga. Spanish Cargo-Passenger Liner. Motor Ship v 
40 n 476 Mar 1960 p 488-91. Monte Anaga, with accommoda- 
tion for 163 passengers, is fully equipped for carriage of fruit 
and vegetables between London and Canary Islands; it was 
built by Compania Euskalduna de Construccion y Reparacion 
de Buques S.A., for Naviera Aznar S.A.; length oa 130-57 m, 
breadth molded is 18 m, draft 6.85 m, gross about 6852 tons; 
10-cyl Sulzer-type engine constructed by La Maquinista Ter- 
restre y Maritima develops 7300 bhp at 132 rpm; plan. 


MOTOR SHIPS—Continued 
New Yorker. See Motor Ships—Floridian and New Yorker. 


Nieuwe Tonge. 20,628-ton d.w.Bulk Carrier ‘Nieuwe Tonge’’. 
Shipbldg & Shipg Rec v 96 n 5 Aug 4 1960 p 141-4. Vessel is 
designed for either ore or grain cargoes, and was built by 
N.V.Scheepswerf De Hoop for Nederlandsche Vracht-en- 
Tankvaart, Mij. N.V.; length oa 559 ft 3 in., breadth molded 
73 ft, depth molded 43 ft 1114 in., capacity 913,525 cu ft; 8-cyl 
Stork engine develops 9850 bhp at 118 rpm; plan. 


Okertal. Refrigerated Cargo Vessel ‘“Okertal’”. Motor Ship v 40 
n 476 Mar 1960 p 472-4. First of class has been delivered to 
Reederei J.A. Reinecke GmbH. by Hanseatische Werft GmbH. ; 
length oa 108.03 m, breadth molded 14.40 m, draft is about 6.10 
m and corresponding dw 2400 metric tons; ship is built as 
shelterdecker with long open forecastle and four cargo holds, 
including forecastle; two 12-cyl Pielstick engines each have 
continuous output of 3000 hp at 375 rpm. 


Ondine. 19-Knot Banana Carrier “Ondine”. Motor Ship v 41 
n 478 May 1960 p 78-83. Built by Chantiers Navals des Flan- 
dres for Caribbean-Atlantic Cargo Ine, ship has particularly 
distinctive bow, well raked and with pronounced flare; length 
oa 456 ft 6 15/32 in., breadth molded 55 ft 3 25/64 in., banana 
loaded draft 19 ft 2 21/64 in., net refrigerated capacity 254,057 
ew ft; powaldis werker Muay engine develops 7200 bhp at 115 
rpm; plan. 


Ore Carriers. See also Motor Ships—Adak; Motor Ships— 
Gerore; Motor Ships—Mabel Warwick; Motor Ships—Mer- 
tainen; Motor Ships—Nieuwe Tonge. 


Scandinavian Ore Carriers for Port Talbot Trade, K.E. 
HANSEN. Motor Ship v 41 n 478 May 1960 p 62-3. Features 
of Danish designed ships Essex, Arabella, Gerore and Farland; 
all are of 427 ft length oa, 57 ft molded breadth, 32 ft molded 
depth, and 25 ft 6 in. draft; deadweight capacity variation is 
10,470, 10,300, 10,650, and 10,500 tons respectively; tanker 
type Essex and Gerore are equipped with geared diesel drive, 
dry cargo type Arabella and tanker type Farland both have 
direct diesel drive. 


Pamela. New Oilfield Vessels in Service. Rivers & Harbors v 


45 n 10 Oct 1959 p 15-16. Built by Todd Shipyard Corp and in 
service for Terminales Maracaibo, Central America, oil field 
supply vessel Pamela can tow, self-unload, and operate on 
open sea at speeds up to nearly 13 knots; length oa 145 ft, 
beam 385 ft, molded depth 14 ft, displacement 792 tons at 
draft of 9 ft 5 in.; two Caterpillar Model D-397 diesel engines 
develop total of 1000 hp at 1200 rpm; note on other vessels 
in fleet. 


Port New Plymouth. Twin-Screw “Port New Plymouth’’. Motor 


Ship v 41 n 484 Nov 1960 p 336-8, folding sheet. Partly 
refrigerated 13,300 ton dwe cargo liner for Port Line was 
built by Swan, Hunter and Wigham Richardson, Ltd; length 
oa 561 ft 4 in., breadth molded 73 ft 9 in., light draft 14 ft 
734 in. and loaded 30 ft 944 in.; passenger accommodations 
include eight single berth and two double berth staterooms ; 
continuous output of each of two 6-cyl RD-type Sulzer engines 
is 7000 bhp at 122 rpm; plan. 


Propellers. See Ships—Propellers. 
Refrigerated. See Motor Ships—Amazon; Motor Ships—Fre- 


mantle Star; Motor Ships—Halldis; Motor Ships—Okertal ; 
Motor Ships—Port New Plymouth; Motor Ships—Rotherwick 
Castle; Motor Ships—Yacaré and Yacuareté; Motor Ships— 
Yugala. 


Rotherwick Castle. Refrigerated Cargo Motorship ‘“‘Rotherwick 


Castle’. Shipbldg & Shipg Rec v 95 n 8 Feb 25 1960 p 239-43. 
Single screw vessel of 10,000 tons dw built by Greenock Dock- 
yard Co for Union-Castle Line; length bp 480 ft, breadth 
molded 65 ft 9 in., draft 28 ft 5 in.; in addition to refrigerated 
eapacity of 450,000 cu ft, about 19,000 cu ft of cargo space 
is available; 6-cyl Kinkaid B & W engine develops 8600 bhp in 
service at 112.5 rpm; plan. 


St. Clair. ‘St. Clair’? for Aberdeen-Lerwick Service. Shipbldg 


& Shipg Rec v 96 n 8 Aug 25 1960 p 239-42; see also Shipbldr 
& Mar Engine-Bldr v 67 n 633 Sept 1960 p 537-40; Mar Engr 
& Naval Architect v 83 n 1010 Aug 1960 p 330-1. Single screw 
passenger and cargo ship of 2700 tons gross, built by Ailsa 
Shipbuilding Co for North of Scotland, Orkney & Shetland 
Shipping Co; length oa 296 ft 4 in., breadth molded 49 ft, 
draft 15 ft; 180 first class and 120 second class passengers can 
be carried and provision is made for 200 deck passengers who 
are given shelter on boat deck; 10-cyl Sulzer engine develops 
3750 bhp at 225 rpm; plan. 


Samos. Cargo Liner for Japan-Australia Service. Motor Ship v 
41 n 483 Oct 1960 p 306-9. Built by Elsinore Shipbuilding and 
Engineering Co to requirements of her owner Consul Hiller- 
strom of Helsingborg, Sweden, Samos is constructed as open/ 
closed shelterdecker; length oa 449 ft 11 in., breadth molded 
60 ft % in., draft open 24 ft 11% in. and closed 27 ft, dead- 
weight open 7820 tons and closed 9000 tons; Elsinore-B. & W. 
engine develops 8200 ihp at 150 rpm; plan. 


Schwyz. Das Motorsehiff ‘“‘Schwyz’’, E.HERZOG. Zeit fuer 
Schweisstechnik v 49 n 12 Dec 1959 p 350-3. Swiss-built motor- 
ship ‘“‘Schwyz’” for 1000 passengers; dimensions and construc- 


878 THE ENGINEERING INDEX—1960 


MOTOR SHIPS—Schwyz—Continued 
tion details; light alloy superstructure; welding employed for 
various structures. (In German and French). 


Les superstructures en aluminium du M/S ‘“‘Schwyz” de la 
Compagnie de navigation du Lac des Quatre-Cantons, Lucerne, 
H.ZYSSET. Aluminium Suisse v 10 n 4 July 1960 p 198-215. 
Aluminum superstructures of MS ‘“Schwyz’’ built by Four 
Forest-Cantons Lake Navigation Co, Lucerne; design and 
dimensional data of passenger ship having two 2-strcke 6-cyl 
Sulzer diesel engines; details of first deck superstructure ; tech- 
nical and economic reasons for selecting light metal for all 
deck superstructures of ship put into service in July 1959. (In 
French and German.) 

Siranger. ‘“Siranger’’, 16-Knot Cargo Liner. Shipbldg & Shipg 
Rec v 95 n 18 May 5 1960 p 575-7; see also Motor Ship v 41 n 
479 June 1960 p 134-5; Shipbldr & Mar Engine-Bldr v 67 n 
630 June 1960 p 374-6, folding sheet. Closed shelterdeck 
vessel built by A S Bergens Mekaniske Verksteder for Westfal- 
Larsen & Co A/S; length oa 443 ft 3144 in., breadth molded 
58 ft, summer draft 27 ft 8 in., dw 8640 tons; capacity of 
holds 484,785 cu ft (grain), cargo tanks 16,677 cu ft (grain) ; 
5-cyl Burmeister & Wain engine develops 6250 bhp at 115 rpm; 
plan. 


Slieve Donard. “Slieve Donard’’. Shipbldg & Shipg Ree v 95 n 
15 Apr 14 1960 p 475-7; see also Motor Ship v 40 n 476 Mar 
1960 p 494. Twin screw vessel of 1598 tons gross, built by 
Allsa Shipbuilding Co for Irish shipping services of British 
Transport Commission, is specially constructed for carriage of 
containers, cattle and horses, ete; length bp 292 ft, beam 45 ft, 
loaded draft 15 ft; two 8-cyl British Polar engines develop 
total of 3000 bhp at 300 rpm; plan. 


Soviet Union. Large New Passenger Liner for Russia. Mar 
Engr & Naval Architect v 83 n 1011 Sept 1960 p 374. Pas- 
senger liner of 18,500 tons displacement has been ordered from 
East German shipyard VEB Mathias-Thesen Werft; dimensions 
are: length oa 572 ft, molded breadth 77 ft 6 in., depth to 
promenade deck 52 ft 3 in., draft 26 ft 3 in.; accommodation 
provided for 728 passengers; machinery is two 8150 bhp 
Rostock-MAN diesel engines, built by VEB Diesel Motorenwerk 
Rostock. 


Spain. Buque frutero y de carga general tipo ‘“Indunaval’’. In- 
genieria Naval v 27 n 292 Oct 1959 p 498-9, folding sheet. 
Fruit and general cargo ships of Indunaval class; six ships 
built by Industrias Navales (Indunaval) and two by Com- 
pania Euskalduna, bear series names beginning with Indunaval, 
Sierra, or Puerto; length bp 50.87 m, breadth ca 9 m, as 
closed shelterdecker about 600 tons dw and open 850 tons 
dw ; Eleano-Smit-Bolnes or M.W.M. diesel engines with normal 
max output of 1000-1200 bhp are installed; plan. 


El buque de carga tipo “WG” del programa de nuevas 
eonstrucciones de la E.N.E., A.A.TRECU. Ingenieria Naval 
v 27 n 294 Dee 1959 p 582-92, 2 folding sheets. Cargo ship of 
“WG” class in program of new construction by E.N.E. (Em- 
presa Nacional Eleano) ; development of grain cargo ship, of 
universal bulk carrier type, of 20,000 tons dw, and _ service 
speed of 14 knots; length oa 180 m, beam 22.500 m, depth 
14.150 m, summer draft 9.250 m; 10-cyl M.T.H.-Sulzer engine 
develops 7300 bhp at 132 rpm; plans. 


Sugar Carrier. 8,500-Ton D.W.C. M.S. “Sugar Carrier”. Motor 
Ship v 41 n 478 May 1960 p 64-9. Bulk earrier built by Hall, 
Russell & Co for Silvertown Services Shipping, Ltd, is designed 
mainly for operation between Tate and Lyle refinery in Len- 
don and West Indies, with occasional voyages to Durban or 
Mauritius; length oa 431 ft 6 in., breadth molded 58 ft, depth 
molded 32 ft 4 in., loaded draft max 25 ft 9 in., gross register 
6357.74 tons; cargo hold capacities are 380,420 cu ft grain 
and 365,100 cu ft bale; 7-cyl Swiss built Sulzer main engine 
has service output of 6300 bhp at 125 rpm; plan. 


Todos os Santos. Sea Trials of First Finnish-Built B. and W. 
Engine. Motor Ship v 41 n 484 Nov 1960 p 352-8. Turbocharged 
engine is 8-cyl unit with bore of 500 mm and capable of de- 
veloping 4600 bhp at 170 rpm; it is installed in Todos os 
Santos of 6380/8130 tons dwe, built for Comissao de Marinha 
Mercante of Brazil by Valmet Oy, Helsinki; ship length oa 
416 ft 5% in., breadth molded 54 ft 6 in., draft molded open 
22 ft 2 in. and closed 25 ft 9 in.; grain cargo capacity is 
396,540 cu ft, bale 364,010 cu ft; plan. 


Tresfonn. Belfast-Built Bulk Carrier for Norwegian Owners. 
Motor Ship v 41 n 480 July 1960 p 154-8. Trials of 19,072-ton 
dwe Tresfonn, built for A/S Tresfonn and Skibs. A/S Dal- 
fonn; length oa 557 ft 4 in., breadth molded 70 ft 4 in., depth 
molded 42 ft 9 in.; grain cargo capacity of seven holds is 
906,410 cu ft; 5-eyl Harland-B & W engine has max continuous 
rating of 8000 bhp at 120 rpm, service rating of 7000 bhp at 
115 rpm; plan. 


Turakina. Fast Motorship with Clark-Sulzer Engine. Shipbldg 
& Shipg Rec v 96 n 14 Oct 6 1960 p 434-7; see also Motor 
Ship v 41 n 483 Oct 1960 p 290-5, folding sheet. Turakina 
of 8200 tons dw, built by Bartram & Sons, for New Zealand 
Shipping Co; length oa 455 ft, breadth molded 62 ft depth 
molded 38 ft, summer load draft 28 ft 9 in. ; 8-cyl Clark-Sulzer 


MOTOR SHIPS—Continued 
engine designed to operate on heavy oil develops 10,400 bhp at 
119 rpm and 9750 bhp at 117 rpm to provide service speed of 
17 knots; plan. 

Vibration. See Ships—Vibrations. 

Vimeira. British-Owned Swedish-Built Shelterdecker. Motor Ship 
vy 40 n 476 Mar 1960 p 478-9. Vimeira, completed as closed 
shelterdecker of 12,960 tons dwe on draft of 29 ft 11% in., 
was built by Ekensbergs Vary for Dornoch Shipping Co ; length 
oa 485 ft, breadth molded 61 ft 6 in.; 7T-cyl B & W engine 
is arranged for operation on boiler oil and has continuous 
service output of 6300 bhp at 135 rpm. 

Vingaren. 7,450-ton d.w.cargo ship “Vingaren”. Shipbldg & 
Shipg Rec v 96 n 16 Oct 20 1960 p 503-5; see also Motor Ship 
vy 41 n 485 Dec 1960 p 414-15; Shipbldr & Mar Engine-Bldr 
v 67 n 635 Nov 1960 p 611-14. Built for Rederiaktiebolaget 
Transatlantic by Gotaverken; hull, which is of all welded con- 
struction, has riveted stringer angle fitted at shelterdeck level 
and this acts as crack arrestor; length oa 467 ft 6 in., breadth 
molded 65 ft, draft on summer freeboard 23 ft 9% _ in., 
single berth cabins are arranged for 12 passengers ; T-cyl 
Gotaverken engine develops 6500 bhp at 112 rpm; plan. 


Vistafjord. Tyne-Built Ship for Oslo Owners. Motor Ship v 40 
n 476 Mar 1960 p 466-8, folding sheet. Vistafjord, built by 
Swan, Hunter and Wigham Richardson for Skibsaktieselskapet 
Malm-transport; length bp 470 ft, breadth molded 63 ft 6 in., 
gross register (closed) 9945 tons; there are five large holds 
and ’tweendeck spaces for general cargo and special cargo 
space is provided aft; 4-cyl Kinkaid-B&W engine develops 
service power of 5600 bhp at about 112 rpm; plans. 


Willowpool. M.S. ‘‘Willowpool” Shelterdecker Equipped for Car 
Shipments. Motor Ship v 41 n 477 Apr 1960 p 22-7, folding 
sheet. Shelterdecker of 10,760/12,950 tons dwe, built by Finn- 
boda Vary for Pool Shipping Co; length oa 486 ft 7 in., 
breadth molded 61 ft 6 in., draft on summer freeboard closed 
29 ft 1154 in. and 26 ft 8% in. open; output of 6-cyl Finn- 
boda-Gotaverken main engine is 5000 bhp at 125 rpm; plan. 


Yacaré and Yacuareté. Netherlands-Built Motorships for R.M. 
Lines. Shipbldg & Shipg Rec v 95 n 6 Feb 11 1960 p 182; see 
also Mar Engr & Naval Architect v 83 n 1005 Mar 1960 p 
120-1. Sister ships Yacaré and Yacuareté, built by N.V. Ship- 
yard Van der Werf Bros for Royal Mail Lines, are employed 
on Rio de la Plata between Rosario and Buenos Aires for car- 
riage of chilled meat; length oa 216 ft 2 in., breadth molded 
40 ft, draft 8 ft 4 in., hold capacity 54,540 cu ft; two 7-cyl 
MAN engines each develop 515 bhp at 350 rpm. 


Yugala. Motorship “Yugala’’. Shipbldr & Mar Engine-Bldr v 
67 n 625 Feb 1960 p 102-4; see also Shipbldg & Shipg Ree v 
94 n 18 Dec 10 1959 p 566-7. Suitable for transport of all 
kinds of refrigerated cargoes, such as fresh fruits, frozen meat, 
ete, Yugala was built by Elsinore Shipbuilding & Engineering 
Co for Torm Steamship Co; length oa 434 ft 6 in., breadth 
molded 56 ft 7 in., draft as open shelterdeck 20 ft 4 in. and 
closed 26 ft 3 in.; capacity of holds is 240,000 eu ft; El- 
sinore-B & W engine develops 8200 ihp at 150 rpm; contracted 
speed on trial was 19.2 knots, but 21 knots was attained. 


MOTOR TRANSPORTATION 


See also Automobiles; Bridges, Highway; Highway Signs, 
Signals and Markings; Highway Systems; Highway Traffic 
Control; Tractors; Traffic Surveys; Transportation. 


Time and Fuel Consumption for Highway-User Benefit 
Studies, P.J.CLAFFEY. Pub Roads v 31 n 1 Apr 1960 p 16-21. 
During 1959, study of passenger cars and single unit trucks 
was conducted to determine effect of variation of highway 
surface type and operating speeds on fuel consumption, and 
effect of elimination of both stop-and-go and slowdown opera- 
tion on fuel and time consumption at various operating 
speeds ; graphic and tabular material developed will serve in 
estimating time and fuel benefits accruing through highway 
improvements. 

Accident Prevention. See Highway Accidents. 
Noise. See Automobiles—Noise. 
MOTOR TRUCK DRIVERS. See Motor Trucks—Design. 
MOTOR TRUCK TRANSPORTATION 
See also Motor Transportation. 


Management, Men and Machines, M.K.SIMKINS. SAE—Pa- 
per n 135C for meeting Jan 11-15 1960 11 p. Examination of 
three areas——management, men and machines, used either di- 
rectly or indirectly in truck transportation with respect to 
maintenance departments and operating costs; responsibilities 
and function of fleet superintendent; controlled test program 
whereby new products can be field-tested under normal fleet 
operating conditions is recommended. 


Optimum Routing of Gasoline Delivery Trucks, G B 
DANTZIG, J.H.RAMSER. World Petroleum Congress, Fifth : 
Proe New York, NY June 1959 Sec VIII p 229-38. Optimum 
routing of fleet of gasoline delivery trucks between bulk 
terminal and large number of service stations supplied by 
terminal ; detailed procedure, based on linear programming 
formulation, is given for obtaining near optimal solution, 
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MOTOR TRUCK TRANSPORTATION—Continued 


Problems With Commercial Vehicle in Utility Field, W.A. 
RIGG, R.F.JEIDE. SAE—Paper n 2530 for meeting Oct 25-27 
1960 a p. Paper reflects viewpoint of Northern States Power 
Co, Minneapolis, Minn, and needs of combination electric-gas 
utility with regard to utility vehicles; operating problems 
unique to utility field; need for vehicle design modifications to 
fill specific performance requirements is stressed and improve- 
ments desired from operator’s standpoint are proposed; driver 
education and training of operators. 


Accident Prevention. See Highway Accidents. 
MOTOR TRUCKS 


See also Motor Buses and Trucks. 


Selecting Right Vehicle for Job—Door-to-Door Delivery 
Vehicles, H.G.STEIGERWALT. SAE—Paper n 252A for meet- 
ing Oct 25-27 1960 5 p. Approach taken by National Dairy 
Products Corp in selecting new delivery vehicles; steps in 
study to establish vehicle requirements, to review performance 
of existing equipment, standardize fleet, and to investigate 
available equipment; determination of chassis and body speci- 
fications ; performance requirements; evaluation of quotations 
in light of past experience with same or similar line, and 
in terms of established maintenance and operating prefer- 
ences. 

Aluminum. See Motor Trucks—Light Metals. 

Axles. See Motor Buses and Trucks—Axles. 

Brakes. See Motor Buses and Trucks—Brakes. 


British Motor Corp. B.M.C. 2-, 38- and 4-ton Trucks. Automobile 
Engr v 49 n 13 Dec 1959 p 498-500. Series 4 range of Austin 
and Morris 2-, 3- and 4-ton trucks, designed for short distance 
local deliveries and long distance transport, replaces Austin 
and Morris 2-, 3- and 4-ton forward control vehicles; of in- 
terest is modified chassis with entirely new cab design; details 
of layout and improvements made; results obtained from new 
method of measuring driver fatigue show that driver’s task 
and performance with new cab is better than that obtained 
with conventional; principal dimensions tabulated. 

Cabs. See Motor Trucks—Manufacture. 


Cold Weather Problems. Winter Operation of Truck and Trac- 
tor Equipment in Iron Mining, K.L.PROTHERO, J.E.MEIT- 
TUNEN. SAE—Paper n 251A for meeting Oct 25-27 19°0 8 
p. Winter maintenance problems encountered with 34 and 40- 
ton diesel powered haulage trucks, 15-25-ton crawler tract rs, 
road graders, ete used in truck haulage operations at Oliver 
Iron Mining Div of US Steel Corp; climatic conditions, tire 
traction and road conditions; use of air starters; two im- 
provements in radiators helped to reduce cooling system main- 
tenance; cab and dump body heating; lubrication program, 
types of lubricants and fuels used; structural failures and 
preventive maintenance program. 


Corrosion. See also Motor Trucks—Light Metals. 


Minimizing Corrosion on Trucks Through Design, C.0.DUR- 
BIN. SAE—Paper n 248B for meeting Oct 25-27 1960 6 p. 
Damaging corrosion is caused by accumulation of deicing salts 
with road soil in critical areas; how corrosion occurs and 
how it can be minimized; most serious corrosion is encoun- 
tered if electric equipment with live terminals is in contact 
with moist dirt and salt; changing from negative to positive 
ground, such effects may be transferred from terminals to 
surrounding metal; body and chassis corrosion prevention ; use 
of sealing or shielding internal surfaces and provisions for 
drainage and ventilation. 


Design. Basic Considerations for Selection of Over-the-Road 
Vehicles, J.B.,BOYNTON. SAE—Paper n 252B for meeting Oct 
25-27 1960 3 p. Line-haul vehicle must be built to following 
specifications: lower first cost to satisfy top management; 
lower operating costs to satisfy operating department; better 
salvage or resale value to satisfy accounting department; and 
more comfort and convenience to satisfy driver; considera- 
tion of highway safety factor inherent in design. 


Chevrolet’s Torsion-Bar Truck, H.O.FLYNN. SAE—J v 68 
n 3 Mar 1960 p 45-8. Indexed in Engineering Index 1959 p 
871 from SAE—Paper n 121T 1959. 


Continental Commercial Vehicles. Automobile Engr v_ 50 
n 3 Mar 1960 p 98-109. Survey of features of light commercial 
and similar designs; outstanding examples from Austria, 
Belgium, France, Germany, and Italy; examples of front 
wheel drive, independent suspension and unitary construc- 
tion ; photographs. 


Design of Truck for Better Ride and Handling, H.O. 
FLYNN. SAE—Trans v 68 1960 p 408-38 (discussion) 4388-9. 
Indexed in Engineering Index 1959 p 871 from SAE Paper n 
121T. 


Designing Off-Highway Mobility, W.M.BROWN, V.DORSBEY. 
SAE—Paper n 213A for meeting Aug 16-19 1960 13 p. Ap- 
proach used by Kenworth Motor Truck Co in designing trucks 
for use in canefields of Hawaii, muskeg of Alaska, forests of 
Philippines, deserts of North Africa or Middle East; require- 
ments and development of I-p high deflection sand tire, pick- 
ing axles, drive lines, transmissions, clutches, and engines for 
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intended Service; data on three models used in various tire 
combinations ; chart on tire data, tread type, make and revolu- 
tions per mile, 


Effects of Driver Technique on Vehicle Design, C.A.CARL- 
SON. SAE—Paper n 253A for meeting Oct 25-27 1960 9 p. 
Manner in which driver operates truck under various condi- 
tions of terrain and loading must be considered in design of 
drive train components which must withstand certain amount 
of torsional impact; graphs show results of rapid and impact 
clutch engagements under various conditions; theory and 
analysis discussed proves that designer must consider that 
drive train can be subjected to much higher torque values 
than those represented by maximum engine torque. 


Gesichtspunkte fuer die elastische Lagerung von Bau- 
elementen in Lastkraftwagen, J.HELLING. Technische Mit- 
teilungen Krupp v 17 n 4 Sept 1959 p 184-6. Views on elastic 
mounting of structural elements in trucks; diagrams, and 
example of elastic mounting of radiator in chassis frame, 
illustrate how coincidence of oscillator-excited frequencies and 
frequencies of natural vibration of parts may be avoided to 
prevent resonance and damage to vehicle. 


Look at Off-Highway Trucks, N.M.LLOYD. Automotive 
Industries v 123 n 6 Sept 15 1960 p 64-6, 134. Summary of 
desirable design trends with respect to reliability and main- 
tenance; comments by some of top users of off-highway trucks 
are offered to serve as guide lines for future areas of improve- 
ment; examples of efforts made and future developments. 

Modern Commercial Vehicle and Its Complexities, W.F.EA- 
TON. SAE—Paper n 253B for meeting Oct 25-27 1960 6 p. 
Critical discussion of items relative to maintenance and driv- 
ing of modern commercial heavy duty tractor, hooked in 
combination with semitandem axle trailer from viewpoint of 
Mason & Dixon Lines, Inc; subjects covered relate to chassis 
design, air intake system, cab and cab doors; cooling svstems. 
belts, brakes, clutches, ete. 

Who Will Design Tomorrow’s Trucks, C.W.BOYCE. SAE—J 
v 68 n 1 Jan 1960 p 50-1. Indexed in Engineering Index 1959 
p 871 from SAE—Paper n S209 1959. 


Diesel. See also Diesel Engines—Automotive; Motor Trucks— 
Cold Weather Problems ; Motor Trucks—Noise. 

All Trucks Can Be Diesel—Fact or Fancy, E.R.KLINGE. 
SAE—Paper n S237 for meeting Jan 7 1960 (New York City, 
NY Sec) 10 p; see also SAE—J v 68 n 5 May 1960 p 86-7. Ex- 
amination of factors as they relate to further spread of diesel 
engine usage; essential characteristics of diesel engines which 
involve fuel economy, durability and maintenance costs, size 
and weights, and performance; factors contributing to high 
cost of diesel engines; analysis of economic factors for door 
to door delivery, (retail), city delivery operations (wholesale), 
highway hauling, and city refuse hauling; future potential. 

Road Performance of Comprex Supercharged Diesel Truck, 
M.BERCHTOLD, H.P.GULL. SAE—Trans v 68 1960 p 367-8 
(discussion) 3878-9. Indexed in Engineering Index 1959 p 872 
from SAE Paper n 118U. 

Dodge. See also Motor Buses and Trucks—Engines. 


New Dodge Truck Line Features Inclined Six-Cylinder En- 
gines. Automotive Industries v 123 n 6 Sept 15 1960 p 76. 1961 
Dodge truck line includes 140 basic models including conven- 
tional, cab forward, 4-wheel drive, forward control, school 
bus chassis, and tandem units; total of 11 gasoline engines is 
offered, ranging from 101 to 228 hp, and 8 diesel engines with 
160 to 250 hp; other details. 


Electric Equipment. See Motor Buses and Trucks—Electric 
Equipment. 

Engines. See Motor Buses and Trucks—Engines; Motor Trucks 
—Diesel. 

Exhibitions. See Motor Buses and Trucks—Exhibitions. 

Fuel Consumption. See Motor Trucks—Public Utilities. 

Gas Turbine. See Gas Turbines—Automotive. 

General Motors. See Motor Buses and Trucks—Engines. 


Great Britain. New Commer 15-cwt Range. Automobile Engr v 
50 n 2 Feb 1960 p 60-6. Range of Commer light commercial 
vehicles, available in 19 different forms, are assembled at 
Dunstable plant of Commer Cars Ltd, where vehicles are com- 
pleted; underbody unit and body components for van and its 
derivatives are produced by Pressed Steel Co, Ltd; choice of 
gasoline or diesel engine; body work, clutch, suspension; and 
other details. 


Light Metals. See also Motor Trucks—Refrigerator. 


Tips on Making Aluminum Structures Corrosion-Free, W.C. 
WELTMAN, Jr, N.A.BAST. SAE—J v 68 n 3 Mar 1960 p 66-7. 
Indexed in Engineering Index 1959 p 872 from SAE—Paper n 
115U 1959. 


Maintenance and Repair. Giant Shop to do Giant Maintenance 
Job. Eng News-Rec vy 163 n 19 Nov 5 1959 p 44-5. Structure of 
new central repair shop for maintenance and repair of motor 
vehicles used by Department of Sanitation of City of New 
York will be 1135 ft long, 200 ft wide with 730,000 sq ft of 
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MOTOR TRUCKS—Maintenance and Repair—Continued 
floor area on five levels; waste heat from city owned incinera- 
tor will be used to provide hot water and steam; structure will 
comprise steel beam-and-girder system with concrete floor 
slabs. 

How to Save Money on Fleet Paint Upkeep, R.L.SEARS. 
SAE—J v 68 n 2 Feb 1960 p 123. Indexed in Engineering 
Index 1959 p 872 from SAE—Paper n 115T 1959. 

Placing Maintenance in High Priority Category, G.R.CUT- 
LER, E.B.OGDEN. SAE—Paper n 135A for meeting Jan 11-15 
1960 4 p. Approach taken by Transcontinental Operations, 
Chicago, Ill, in operation of freight liner trucks; establish- 
ment of equipment and methods development department de- 
voted to program of controlling maintenance procedures and 
proper tooling, and design of future equipment with respect to 
correction of old problems. 

Strong Management—Better Maintenance, H.L.WILLETT, 
Jr. SAE—Paper n 135B for meeting Jan 11-15 1960 7 p. Or- 
ganization from viewpoint of National Truck Leasing System 
is defined in terms of functional type organization structure, 
end product type, geographic separation, and decentralization 
types of structure; company objectives and their relation to 
company organization structure. 

When Does Guaranteed Maintenance Fit Into Fleet Opera- 
tion, RAHAMILTON. SAE—Paper n S-246 for meeting Mar 9 
1960 7 p. Plan is contractual agreement executed between 
owner and manufacturer to maintain owner’s trucks in state 
of good mechanical repair and efficiency for term of months, 
and/or number of miles at fixed cost/mi; type of repairs ex- 
cluded; type of agreements, such as Step Rate and Single 
Rate Agreement; latter appears to be most acceptable; fac- 
tors upon which success depends; how agreement and rate 
is established, and manufacturer’s and owner’s responsibilities ; 
benefits. 

Winterize—Weatherize To Get Most Out of Your Transporta- 
tion Equipment, L.HARBECK. SAE—Paper n 251C for meet- 
ing Oct 25-27 1960 6 p. Program of winterization and use of 
mechanical aids, such as ether primers for all diesel operating 
engines subjected to low temperature starting and operation ; 
use of gas fire, self-contained heaters for winterizing engines 
and batteries, such as gas fired hot water circulating system 
or hot air system, electrical immersion standby system, and 
portable space heating pack carried with vehicle; advantages 
of automatic gas fired system for over road equipment. 


Manufacture. Erfahrungen mit dem Brennhaerten im Fahrzeug- 


bau O.FISCHER. Werkstatt u Betrieb v 93 n 3 Mar 1960 p 
118-19. Experiences with flame hardening in motor vehicle 
construction; survey of present development in plant with 
mixed production of tractors and speed trucks; power supply 
problems; factors influencing hardenability of materials; pro- 
cedures for obtaining uniform hardening results are recom- 
mended. 


Fabricating Components for Commercial Vehicles, T.J. 
PALMER. Welding & Metal Fabrication vy 28 n 1 Jan 1960 p 
16-21. Details of presswork and welding methods at British 
Light Steel Pressings, London; cabs are of pressed steel con- 
struction and comprise fabricated sub-frame, front panel and 
roof and rear panel of integral construction with door, wing, 
facia and grille panels making up complete cab structure; 
cabs fabricated chiefly by spot welding; facilities and opera- 
tions described. 


Flexible Production of V-6 and V-12 Engine Blocks. Machy 
(NY) v 66 n 6 Feb 1960 p 115-20. Automatic machining of 
blocks for both truck gasoline engines on same “sectionized” 
Transfer-matic reported; total of 579 metal cutting operations 
is performed on V-6 block, and 901 on V-12; of these, 454 
operations are common to both; new techniques applied are 
described. 


Self-Controlled Lathe Saves Setup Time. Am Mach/Metal- 
working Mfg v 104 n 6 Mar 21 1960 p 136-7. Stem pinion 
gears for rear axles of trucks manufactured on two Seneca 
Falls Model LQ automatic tracer lathes at Cleveland’s White 
Motor Co; one performs all turning operations on stem end, 
and other completes turning of gear end; once stem pinions 
are mounted between centers, entire operation is automatic; 
only two lathes employed instead of four previously; other 
advantages. 


Solving Tough Production Problems with Automated Spe- 
cials. Carbide Eng v 12 n 4 Apr 1960 p 17-19, 21. Three new 
automated three-way boring and facing machines built by 
Cross Co, Detroit, Mich are used for boring, facing and groov- 
ing product mix of single speed and two-speed truck differen- 
tial carriers ; each machine consists of two double spindle bor- 
ing units and cross-facing and boring unit; machines are easily 
adapted to handle differences in design and operations required ; 
maximum rigidity, economy and precision emphasized. 


Military. See Military Vehicles. 


Mines. See Gas Turbines—-Automotive; Mines and Mining 
Open Pit; Motor Trucks—Cold Weather Problems. 


Mufflers. See Motor Trucks—Noise. 


MOTOR TRUCKS—Continued s 

Noise. Das Auspuffgeraeusch und seine Daempfung bei Last- 
kraftwagen mit 2-Takt-Motoren, O.ROTHFUSS. Technische 
Mitteilungen Krupp v 17 n 4 Sept 1959 p 172-8. Exhaust noise 
and its suppression in 2-stroke (diesel) engine trucks; discus- 
sion of causes and components of noise illustrated by charts of 
acoustic measurements; theory of propagation of sonic waves 
and ecaleulation of mufflers; examples; appendix (p 176-8) 
deals with theory, methods, and apparatus for noise measure- 
ment. 

Off Highway. See Earthmoving Machinery; Motor Trucks—De- 
sign. 

Public Utilities. See also Electric Cables—Fault Location. 

Fuel and Time Consumption Rates for Trucks in Freight 
Service, M.F.KENT. Pub Roads v 31 n 1 Apr 1960 p 22-31. 
Summary of major findings of studies made to provide data 
on fuel consumption and travel time for various vehicle types 
and traffic conditions, which could be used in economic analy- 
ses of road-user benefits. 

Selection of Vehicles for Public Utility Service, C.C.HUD- 
SON. SAE—Paper n 252D for meeting Oct 25-27 1960 19 p. 
Factors to consider in selection of trucks carrying materials 
and tools used in construction and maintenance of water, gas, 
telephone, and electric-power systems ; recommendations made 
with regard to better bottom protection of parts, components, 
and accessories; engines and cooling systems should be de- 
signed for near-continuous stationary operation ; fleet needs for 
standardization, to keep parts stock, service tools, and train- 
ing; list of users criticisms and suggestions. 

Refrigerator. Flow Control Valve Positions Pump to Keep Con- 
stant Speed, R.J.MURPHY. Applied Hydraulics & Pneumatics 
v 12 n 12 Dee 1959 p 92-3. Truck refrigeration unit, driven 
by vehicle’s engine, is kept at constant speed regardless of 
engine speed or load on system; engine-driven, variable dis- 
placement pump regulates flow to constant displacement fluid 
motor. 

How Method of Rating Cooling Load For Refrigerated 
Trailers Has Been Standardized, P.R.ACHENBACH, C.W. 
PHILIPS, W.F.GODDARD. ASHRAE J v 2 n 5 May 1960 p 
45-50. Based on studies at US Bur Standards, standard rating 
method has been formulated and adopted by Truck-Trailer 
Manufacturers Assn; test methods used on four commercial 
and three military trailers; based on results it is concluded 
that smaller refrigeration units could be used if air leakage is 
eliminated; standard applicable to refrigerated trailers trans- 
porting frozen food or other materials at temperatures below 
32 F. 

Konstruktionsgrundsaetze fuer die Aluminiumverarbeitung im 
Kuehlwagenbau, H.F.W.SUPPUS. Aluminium v 36 n 7 July 
1960 p 380-8. Fundamentals of design and construction for 
use of aluminum in refrigerator trucks. 


Springs and Suspension. See Motor Buses and Trucks—Springs 
and Suspension. 


Tank. See also Gases—Liquefied; Petroleum Transportation ; 
Tanks. 


Economic Factors Affecting Tank Truck Design, A.R.E.CAL- 
COTT. Petroleum v 23 n 5 May 1960 p 167-70. Problem of in- 
creased driver productivity, improved economy, tire costs, and 
maintenance costs; future trends in design of tank trucks. 

Tankers: Stainless to Plastic Gamut, R.B.NORDEN. Chem 
Eng v 67 n 2 Jan 25 1960 p 180, 132, 134. Truck tankers are 
available in variety of materials of construction; cleanability 
of steel tanks, generally, is not very good; in chemical in- 
dustry, stainless tankers are relatively new; only 300 series 
is in demand for chemical transport; stainless is used for 
molten phthalic anhydride, liquid ethylene, phosphoric acid, 
liquid fertilizers; broad range of chemicals carried in alu- 
minum tankers ; glass-fiber-reinforced polyesters. 

Tires. See Motor Trucks—Design; Rubber Tires. 

Transmissions. See Motor Buses and Trucks—Transmissions. 

Vibrations. See also Motor Trucks—Design. 

Das Drehschwingungsverhalten des Triebwerks eines Last- 
kraftwagens, H.KOHL, K.H.VOGLER. Technische Mitteilun- 
gen Krupp v ME Gal 4 Sept 1959 p 191-5. Torsional vibration of 
truck power train; it is shown by calculation, and confirmed 
by measurement, that torsional vibration can be caused by 
relatively minor deviations from fundamental rules of kine- 
matics (e.g., use of cardan joints with slightly differently 
shaped angles). 

Welding. See Motor Trucks—Manufacture. 

MOTOR VEHICLE REGISTRATION. See Highway Engineer- 
ing. 

MOTOR VEHICLES. See Automobiles ; Military Vehicles ; Motor 
Buses ; Motor Buses and Trucks ; Motor Cycles ; Motor Trucks; 
Tractors. 

MOTOR YACHTS. See Motor Boats. 

MOVING PICTURES. See Motion Pictures. 

MUD PUMPS. See Oil Well Drilling—Mud Pumps. 
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MULTIPLEX SYSTEMS. See Radio Relay Systems; Radio 
Telephone—Multiplex System. 


MULTIPURPOSE RIVER DEVELOPMENT. See River Basin 


Projects. 
MULTIVIBRATORS. See Radio Oscillators; Signal Generators. 
MUNICIPAL ENGINEERING 
See also Air Pollution; Airports; City Planning; Heat- 
ing—District; Highway Administration; Refuse Disposal; 


Roads and Streets; Sewage Treatment; Skating Rinks; Street 
Lighting ; Street Traffic Control; Traffic Surveys; Transporta- 
tion; Water Distribution Systems; Water Pollution; Water 
Treatment ; Water Works. 


_ Development of Engineering Managers in Governmental 
Organizations, B.S.GRANT. ASME—Paper n 59-MGT-4 for 
meeting Sept 17-18 1959 7 p. Factors involved in governmental 
organizations and operations tied to them; emphasis placed 
upon ways in which unusual management problems are created 
by basic laws, restrictive regulations, and fixed policies creat- 
ing and regulating governmental operations. 


Municipal Engineering Activities in 1959. Surveyor v 119 
n 3560 Apr 9 1960 p 3867-86. Activities in Great Britain in 
field of highway engineering, highway bridge design and con- 
struction, housing, town and country planning, water supply, 
and sewerage and sewage disposal. 


MUNTZ METAL. See Copper and Alloys—Fatigue. 
MUSCOVITE. See Mica; Pegmatite. 

MUSEUMS. See Electric Lighting—Museums. 
MUSIC HALLS. See Electric Lighting. 


NAILING MACHINES. See Furniture Manufacture; 
Construction. 


NAILS 
See also Hardware—Manufacture. 


Wire Nails, E.G.STERN. Wire & Wire Products v 35 n 7 
Aug 1960 p 1004-6, 1032-3. History of development of threaded 
nails, with particular reference to research work conducted 
by Virginia Polytechnic Institute. 


Manufacture. Progressive Die with Automatic Transfer Equip- 
ment for Furniture Nails, W.LEINHART. Machy (Lond) v 
96 n 2464 Feb 3 1960 p 237-9. Indexed in Engineering Index 
1959 p 873 from Machy (NY) Nov 1959. 


Protective Coatings. See Electroplating Shops—Equipment. 


NAPHTHA. See Ethylene; Hydrocarbons—Processing ; Oil Shale 
—Refining. 


NAPHTHALENE 


Die Hydrierung von~ Naphthalin in Drehautoklaven, L. 
ACKERMANN. Periodica Polytechnica—Chem Eng v 3 n : 
1959 p 149-62. Hydrogenation of naphthalene in rotating 
autoclave; best catalyst is mixture of 8% nickel sulphide, 
70% aluminum oxide, 27% tungsten sulphide and/or molybde- 
num sulphide; bulk of fraction boiling between 195-210 C con- 
sists of tetralin containing small amounts of naphthalene. (In 
German). 


Physical Properties of Naphthalene, A.-M.P.TANS. Petroleum 
Refiner v 38 n 12 Dec 1959 p 140. Nomogram giving physical 
properties of naphthalene, has been divided into three sections ; 
one for solid and liquid state respectively and one for solu- 
tions of naphthalene in several solvents. 


NAPHTHENIC ACID. See Industrial Wastes—Petroleum Re- 
fineries. 


NATIONAL DEFENSE. 
NATURAL GAS 


See also Acetylene; Blast Furnaces—Fuels; Boiler Firing-— 
Gas; Fuel Cells; Fuels; Furnaces, Melting—Gas; Helium; 
Mineral Industry and Resources; Oil Fields; Oil Well Drilling 
—Circulating Media; Open Hearth Furnaces—Fuels; Petro- 
leum Gas, Liquefied; Petroleum Geology; Petroleum Industry ; 
Sulphur—Recovery; also all subject headings beginning with 
Natural Gas. 


Equation of Continuity in Geology With Applications to 
Transport of Radioactive Gas, A.Y.SAKAKURA, C.LIND- 
BERG, H.FAUL. US Geol Survey—Bul n 1052-I 1959 p 287- 
305. Transport of matter by fluids percolating through porous 
medium is described by setting up mass conservation equation, 
in set-up for each of substances in question; transport of 
radon by natural gases is treated for extended source and 
cylindrical shell source; from solutions of steady state cases, 
source types can be distinguished, provided source density is 
uniform; application of results to Texas Panhandle gas field. 


Wooden 


See Civil Defense. 


N 


MUSICAL INSTRUMENTS 
See also Phonographs. 


Das Problem der Schwingungserzeugung aus der Sicht der 
neueren Musikinstrumentenforschung und -entwicklung, R. 
BIERL. Frequenz v 13 n 8 Aug 1959 p 250-62. Problem of 
oscillation generation from point of view of modern instru- 
ment research and development; mechanism of self-excitation 
of oscillations in musical instruments; behavior of mechanical 
oscillation generators in presence of overtones; application of 
information theory to determination of requirements for 
oscillation generators. 


O nauchnykh osnovaniyakh konstruirovaniya skripok, G. 
MEINEL. Akusticheskii Zhurnal v 6 n 2 1960 p 147-61. Scien- 
tific basis for design of violins; physical characteristics deter- 
mining quality of sound, such as nodal lines, on violin body, 
directivity of sound radiation, etc; effect of wood thickness, 
lacquer properties, etc. 


Electronic. Electronic Music Synthesis, H.F.OLSON, H.BELAR, 
J.TIMMENS. Acoustical Soe America—J v 32 n 3 Mar 1960 p 
311-19. New Mark II electronic music synthesizer which pro- 
duces tones with any frequency, intensity, growth, duration, 
decay, portamento, timbre, vibrato and deviations specified on 
coded record. 

Frequency Division Circuits for Musical Instruments, A. 
DOUGLAS. Electronic Eng v 32 n 391 Sept 1960 p 546-9. Fea- 
tures of circuit are division factor of two, maximum sim- 
plicity, and waveform suitable for steady tone synthesis; cir- 
cuits are described and extent to which they meet these re- 
quirements are discussed. 


MUTATORS. See Electric Rectifiers. 
MYLAR. See Accelerators—Targets. 


NATURAL GAS—Continued 


Equilibrium in Methane-Carbon Dioxide-Hydrogen Sulfide- 
Sulfur System, H.T.KENNEDY, D.R.WIELAND. J Petroleum 
Technology v 12 n 7 July 1960 p 166-9. Determination of con- 
tent of elemental sulphur in gaseous methane, carbon diox- 
ide, hydrogen sulphide, and in mixtures of these gases, at 
pressures and temperatures encountered in natural gas res- 
ervoirs; results indicate that sulphur content is higher in 
gases at higher temperatures and pressures; content is highest 


in hydrogen sulphide, intermediate in carbon dioxide, and 
lowest in methane. 
Gas Condensate Reservoirs, W.C.GOODSON. Petroleum 


Engr v 31 n 12 Nov 1959 p B52, 56-7, 67, v 32 n 1, 38 Jan 1960 
p B44, 46-8, 56, Mar p B38, 42, 44, 46, 49, 65. Unit operation 
considerations, field operating problems, and flow capacity 
determination methods; problems of marketing; evaluation of 
return to operator by continuous operation and possible value 
of property. 90 refs. 

Some Considerations in Pricing of Natural Gas, K.E.HILL. 
J Petroleum Technology v 12 n 7 July 1960 p 17-18. Pricing 
problems of natural gas producing industry stem less from 
prices obtained for newly discovered and dedicated gas reserves 
than from large volumes of gas heretofore committed at very 
low prices for long periods; old contracts should be read- 
justed periodically on area and field price basis, judged to be 
competitive with alternative fuels. 


Studies of Helium and Associated Natural Gases, A.P. 
PIERCE. US Geol Survey—Professional Paper n 400-B 1960 
p 77-9. Origin of helium and nitrogen; helium percentages, 
partial pressures and nitrogen to helium ratios in gas fields. 

Zur Bedeutung des Erdgases von Lacq und der Nordsahara 
etc, M.USSAR. Stahl u Eisen v 80 n 10 May 12 1960 p 676-84. 
Importance to West European fuel economy of natural gas 
from Lacq (France) and North Sahara; general discussion of 
transportation problems (pipe lines or seagoing tankers or 
conversion into electricity) ; possible uses of gas in OEEC 
(European Economic Cooperation Organization), particularly 
in France and West Germany, in general and by steel in- 
dustry. 

Alberta. Development of Carstairs Plant, Field & Gathering 
System, K.C.MILNE. Can Min & Met Bul v 53 n 580 Aug 
1960 p 629-32. Development of sour gas reserves, history, 
reservoir producing, and processing facilities of Carstairs gas 
field in Alberta; reservoir data, method of well completion, 
well-head facilities, and gathering system. 


Reservoir Study of Jumping Pound Field, J.R.LYON. Can 
Min & Met Bul vy 53 n 573 Jan 1960 p 35-9. Jumping Pound 
Gas Field is situated 22 mi west of Calgary: gas accumulation 
oecurs in Mississippian Turner Valley; top of Mississippian 
has been encountered at depths ranging from 4832 ft subsea 
to 6616 ft subsea; history and reservoir performance. 

Algeria. World’s Second-Biggest Gas Field Seeks Market and 
Means of Getting to It, E.REROLLE. Oil & Gas J v 58 n 44 
Oct 31 1950 p 92. Hassi R’Mel field was discovered at 2100 
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NATURAL GAS—Algeria—Continued 
ft in Triassic rocks; reserves in place have been. evaluated 
at 1,900,000 MM m2 and it is estimated that field will produce 
for 50 yr at 20,000 MM m®/yr; transportation to European 
markets by pipe line or as liquid methane is considered. 


Austria. Das Oecesterreichische Erdgas, M.HIRSCH. Stahlbau 
Rundschau. Special issue devoted to Austrian Conference on 
Steel Structures, 1959 p 24-30. Natural gas in Austria ; devel- 
opment since 1931; gas fields; production data; installations ; 
natural gas pipe lines. 

Byproducts. See Natural Gas—Conditioning. 


Canada. Canada Ready to Start Many Gas Plant Building 
Projects. World Petroleum vy 31 n 5 May 1960 p 84, 92. During 
next period there will be 19 or 20 new processing plant 
projects started; 12 are expected to include sulphur recovery 
and balance will be straight gas processing; current con- 
struction will raise capacity to more than 2000 MMcf/day 
by 1961; data on operation of 27 existing gas processing 
plants. 

Export Decision Touches Off Gas Boom in Canada, L.O. 
ROWLAND. World Petroleum vy 31 n 5 May 1960 p 49-50, 88. 
National Energy Board of Canada has authorized four com- 
panies to export 6529 billion cu ft of gas over periods up 
to 25 yr to United States; volume is less than one-fifth of 
Canada’s proven gas reserves; more than 95% of gas will 
move from Alberta. 


Gas Reserves of Western Canada, J.G.STABBACK. Can Min 
& Met Bul v 53 n 579 July 1960 p 470-6. Geology of Western 
Canada sedimentary basin and history of oil and gas develop- 
ment in basin; prediction of rate at which natural gas will 
be discovered is made on basis of geological considerations and 
on basis of past performance or statistics; estimate of long 
term requirements of Canadian markets. 


Compressibility. Volumetric Behavior of Natural Gases Con- 
taining Hydrogen Sulfide and Carbon Dioxide, D.B.ROBINSON, 
C.A.MACRYGEORGOS, G.W.GOVIER. J Petroleum Tech- 
nology v 12 n 3 Mar 1960 p 87A. Experimental results ob- 
tained on compressibility of methane-hydrogen-sulphide-carbon 
dioxide mixtures and use of this information to correlate 
deviation in compressibility from values predicted, using 
charts based on paraffin hydrocarbon mixtures. 


Conditioning. See also Adsorption; Natural Gas—France; Nat- 
ural Gas Pipe Lines—Compressor Stations; Natural Gasoline 
Plants; Oil Field Equipment. 


Buying and Operating Short-Cycle Units, R.C.VISSER, H.W. 
DeYARMETT. Oil & Gas J v 58 n 24 June 13 1960 p 1138-14. 
Shell Oil’s experience shows that short-cycle adsorption units 
provide dependable method for dehydration and recovery of 
hydrocarbons from h-p gas streams; application should in 
general be limited to low-volume lean gas streams; attractive 
payouts can be realized. 


Changes in Physical Properties of Natural Gas Mixtures 
Through Conditioning for Pipeline Specifications, G.A.VAN 
WIELINGEN. Can Min & Met Bul v 58 n 580 Aug 1960 
p 569-77. General outline of engineering calculations which 
can be applied in predetermination of effects that surface 
handling of gas will have on composition and physical charac- 
teristics of saleable gas; emphasis has been placed on calcu- 
lation of hydrocarbon dewpoints, heating values and shrink- 
ages prevailing at various stages in surface handling of natural 
gas. 


Dehydration Process Design for High Dew Point Depyres- 
sion, C.R.PERRY. Okla. Univ—Conference on Gas Condition- 
ing—Proc Mar 1960 p 91-102; see also Oil & Gas J v 58 n 32 
Aug 8 1960 p 71-4. Process design data for glycol dehydration 
for dew-point depressions in 60-115 F range; flowsheet of 
process ; regeneration system and absorber column; theoretical 
transfer units for triethylene glycol at varying concentrations 
and circulation rates. 


Fluor Solvent CO2-Removal Process, A.L.KOHL, P.A.BUCK- 
INGHAM. Oil & Gas J v 58 n 19 May 9 1960 p 146-7, 150-3, 
156. COz2-rich gas is contacted with solvent in conventional 
countercurrent absorption column; lean solution is fed to top 
of column; it leaves bottom rich in CQ2; rich solution is 
flashed to intermediate pressure to release major portion of 
dissolved hydrocarbons ; economies of process. 


How Low for Natural Gas Processing Temperatures? B.C. 
BARNES, C.P.STANLEY, G.E.HAYS, W.W.BODLE, H.W. 
BARBER, O.C.BAKER. Petroleum Engr y 32 n 7 July 1960 
p ©12-14, 16-18, 21-2. Low temperature operations for liquid- 
gas separation and absorption steps in natural gas processing 
facilities; trend in natural gasoline extraction plant design; 
economical recovery of pentane and _ heavier™ components ; 
factors that caused changes in design practice of natural gag 
liquid recovery plants; use of thermodynamic design data. 


How Pacific Northwest uses Calcium Chloride Dehydration 
to Process 100 Billion Cu Ft Daily, E.R.MOORE, W.G.CUT- 
LER. Gas v 36 n 1 Jan 1960 p 109, 112, 114. Dehydration unit 
containing desiccant pot also uses brine in series of trays; 
wet gas from well enters at base of unit into integral-separa- 
tor section wherein free liquids, water and hydrocarbons are 


NATURAL GAS—Continued 


extracted before gas passes upward into tray section where 
gas contacts brine in varying degree of salt concentration ; 
gas then flows into bed where remaining water is absorbed 
by pellets; unit sizing procedure; cost of dehydration. 


How to Increase Liquid Recovery From Your Gas-Condensate 
Wells, A.W.FRANCIS, J.D.LOWD. Oil & Gas J v 57 n 51 
Dec 14 1959 p 68-75. Importance of gas and gas-condensate 
recoveries demands use of high efficiency recovery methods on 
wet gas streams; magnitude of efficiencies obtainable with 
modern methods; economic consideration of methods. 


Influence des impuretés dans le lavage aux amines du gaz 
de Laca, L.BARBOUTEAU. Institut Francais du Petrole et 
Annales des Combustibles Liquides—Revue v 15 n 4 Apr 1960 
p 801-7. Influence of impurities during amine washing of 
Lacq gas; action of carbonic acid gas does not appear to be 
responsible for formation of deterioration products, in par- 
ticular of monoethanolamine; explanation of nature of residues 
found in amine solutions is rather to be found in action of 
carbonyl]-sulphide. 

La transformation du soufre organique au_ contact des 
produits usuels de séchage, P.de La BRUNIERE. Institut 
Franeais de Petrole et Annales des Combustibles Liquides— 
Revue v 15 n 4 Apr 1960 p 791-800. Transformation of 
organic sulphur at contact of products of dehydration; during 
dehydration of Lacq gas which has undergone desulphurization 
unexpected formation of hydrogen sulphide is observed; this 
phenomenon is due to absorption followed by desorption of 
hydrogen sulphide during drying process and decomposition 
during regeneration of carbon oxysulphide and mercaptan. 

New Data for Hot Carbonate Process, H.E.BENSON, J.H. 
FIELD. Petroleum Refiner v 39 n 4 Apr 1960 p 127-32. Regen- 
eration efficiency of five commercial plants is compared to 
pilot plant data; ejectors decrease steam consumption in 
example; pilot plant data show simultaneous removal of hy- 
drogen sulphide and carbon dioxide. 


New Potassium Carbonate Process, J.A.GOOLSBEER, H.K. 
McLAUGHLIN. Petroleum Refiner v 39 n 1 Jan 1960 p 159-60. 
Carbon dioxide and hydrogen sulphide can be removed at 
same time from natural gas to pipe line specifications by use 
of potassium carbonate process; process consists of cooling 
total lean solution, splitting it into two streams, one entering 
middle of contactor and other cooled and introduced to top 
of contactor; rich solution is withdrawn from bottom of 
contactor at moderate temperature; regenerator is operated 
near atmospheric pressure; pilot plant data on four runs, 


Operation of Dry-Desiccant Type Hydrocarbon Recovery 
Unit, G.S.DRAKE, E.R.DAWSON. J. Petroleum Technology 
v 12 n 7 July 1960 p 19-21. Unit is fully automatic, skid 
mounted and self contained; gas flows from wellhead to high 
pressure separators and into unit where gas passes through 
adsorption towers; liquids are removed from desiccant by 
circulating heated regeneration gas; regeneration gas is in 
separate system from main gas stream and can be reused; 
it is believed that dry-desiccant hydrocarbon recovery unit 
is quite profitable in operation. 


Packaged Unit Recovers Liquids From Low-Pressure Gas. 
Petroleum Engr v 32 n 10 Sept 1960 p B96. Three skid 
mounted packaged sections, small enough that all three can 
be carried on ordinary truck, proved successful in liquid 
hydrocarbon extraction for field use; first installation is 
bending 500,000 cu ft of casing-head gas daily at line pressure 
to) psi. 


Practical Way to Sweeten Natural Gas, J.C.FAILS, W.D. 
HARRIS. Oil & Gas J v 58 n 28 July 11 1960 p 86-90. Selec- 
tive adsorption by molecular sieves is promising in sweetening 
of sour natural gas; process has definite economic advantages 
where reserve has high CO2 content compared to H2S content; 
fairly elaborate instrumentation is required but process can 
be operated with minimum of supervision. 


Proper Instrumentation Keeps Outlet Gas Sweet at Pincher 
Creek Acid-Removal and Sulfur-Recovery Plant, C.BUSKEL. 
Oil & Gas J 57 n 49 Nov 80 1959 p 67-70. Pincher Creek gas 
contains total of 17% acid gas submitted to amine treating 
process and sulphur-recovery process; plant can treat more 
than 270,000 MMef daily of sour gas at three different pres- 
sures; low amine flow or excessive gas flow shut off gas to 
given contactor; each contactor has flooding and foaming 
alarms ; three 225-long-ton sulphur-recovery units are in oper- 
ation; flooding and foaming alarms for contactors. 


Standardized Dehydration Plants, F.ZAPFFE. Oil & Gas J 
v 58 n 11 Mar 14 1960 p 180, 183-5, 187-8. Standardized skid 
plant consists of regeneration skid, pump skid, low-pressure 
heat exchanger, high-pressure heat exchanger, and contactor 
and related assemblies ; plant can be completely contained 
on one truck trailer; comparison of advantages and disadvan- 
tages between commercial skid-mounted plant and customized 
permanent plant, 


Survey of Current Gas Conditioning Practices, HLLAUDANI. 
Am Gas Assn—Operating Section Proe 1959 Paper n CEP-59-7 
p P-35-38. Summary of information, obtained by questionnaires, 
to evaluate effectiveness of various gas conditioning methods 
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presently used in gas industry; questionnaire covered oil fog- 
ging, other main oiling practices, humidification, interior 
treatment of mains, natural gas cleaning (removal of sus- 
pensoids), determination of suspensoids in gas, and frost 
difficulties. 


Costs. See also Natural Gas Pipe Lines—Costs. 


Economics in Pipeline Engineering, F.V.WHITNEY. Gas 
v 35 n 9 Sept 1959 p 123-30. Factors such as annual expenses, 
operation and maintenance, general and administrative ex- 
penses, fixed expense, depreciation, interest, Federal Income 
Taxes, other taxes and investment return, are outlined relative 
to preparing economic study to determine prices for companies’ 
product so as to recover investment in reasonable time; three 
a aes capital cost estimates used by El Paso, Texas, Natural 

as Co. 


Dehydration. See Natural Gas—Conditioning. 
France. See also Natural Gas Wells—Completion. 


Le gisement de gaz naturel de Lacq, M.de BEAUDEAN. 
Revue de l’Industrie Minerale v 42 n 8 Aug 1960 p 678-82. 
Natural gas deposit of Lacq; conditions of deposit are very 
difficult due to pressure of 9530 psi, temperature of 140 C, 
and presence of 25% of acid gas; problems have consequently 
confronted metallurgists for manufacture of special equipment 
and corrosion resistant pipes ; recoverable reserves are 7 trillion 
ecu ft; safety equipment and gas purification, storage and 
production, 


With Lacq, France Gets Into Export Business, A.E.CHUTE. 
Oil & Gas J v 57 n 53 Dee 28 1959 p 188, 141-4, 146. When 
expansions to gas processing plant at Lacq are completed, 
daily production will be: 500 mm efd of dry, purified pipe line 
natural gas; 4000 tons of sulphur; 240,000 gal of highly 
aromatic high-octane gasoline, and 300,000 gal of liquid petro- 
leum gas; processing involves separation of hydrogen sulphide 
and carbon dioxide from raw field gas, separation of propane, 
butane, natural gasoline, residue oil from partially purified 
gas, and manutacture of sulphur. 


Great Britain. Natural Gas Supply to Whitby. Petroleum Times 
v 64 n 1648 Oct 7 1960 p 679-80, 686. Recoverable gas reserves 
from two wells have been estimated at 1,500,000 cu ft; 3 in., 
6 mi pipe line carries gas from wells to gasworks, supplying 
entire town with natural gas; provision has also been made 
at plant to supply commercial butane in case of interruption 
in supplies; plant comprises three reforming two-tube units 
with 625,000 cu ft/day capacity. 


Whitby Exploits Natural Gas Boreholes. Engineering v 190 
n 4928 Sept 30 1960 p 434; see also Engineer v 210 n 5462 
Sept 30 1960 p 552-4. Whitby is first town in Great Britain 
to be wholly supplied with indigenous natural gas; part of old 
gasworks is used in reforming natural gas so that it acts 
and smells like town’s gas; one well has closed pressure of 
1700 psi, draws from upper limestone layer about 4200 ft 
below surface, can produce 2.5 MMcf of gas per day; other 
well has closed pressure of 1900 psi, draws from lower lime- 
stone strata about 4800 ft below ground, can provide 2 MMcf 
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storage, use and calibration tanks, two adjustable diaphragm 
pumps with common speed control for pump motors; pneu- 
matic speed transmitter on each pump shaft permits obtaining 
permanent strip chart record of pump strokes/minute; factors 
governing equipment selection; odor intensity of sendout gases 
is checked on “Odorometer’’, 


Pakistan. Major Gas Fields of West Pakistan, H.R.TAINSH, 


K.V.STRINGER, J.AZAD. Am Assn Petroleum Geologists— 
Bul v 43 n 11 Nov 1959 p 2675-2700. Gas occurs in porous 
Eocene limestone and contains 90% methane, 4.5% carbon 
dioxide, 3.5% nitrogen, with some hydrogen sulphide; total 
volume of recoverable methane in region is estimated to be 
over 10 million cu ft; it is suggested that Eocene and Cre- 
taceous shales have been source of much methane, and carbon 
dioxide and some nitrogen may have come from Cretaceous 
and Jurassic limestones; migration of gases is studied. 


Reforming. See also Natural Gasoline. 


Performance of Supported Nickel Catalysts in Cyclic Steam 
Reforming of Natural Gas, J.M.REID, D.McA.MASON. Am 
Gas Assn—Operating See Proc 1959 Paper n CEP-59-3 p 
P-13-20. Factors influencing catalyst performance in eyclic 
reforming process, are different from those for continuous 
reforming process and catalyst evaluation methods are inade- 
quate to predict behavior under cyclic conditions; conclusions 
are that susceptibility of Ni catalyst content to oxidation and 
reduction are closely related to overall reforming efficiency 
in cyclic operation. 47 refs. 

Technique de reformage du gaz naturel permettant de le 
rendre substituable au gaz de ville, C.BEJOT, H.VEILLAT. 
Technique Moderne v 52 n 3 Mar 1960 p 160-72. Technique of 
reforming natural gas to make usable substitute for domestic 
gas; reforming is breaking down hydrocarbon molecules into 
smaller molecules at high temperature, with liberation of Hz; 
natural gas composed almost entirely of CHa, is reformed into 
mixture of CO, He, some non-decomposed CO, inert CO, and 
Ne; different processes and equipment used in reforming are 
described. 


Soviet Union. Berezovskii gazonosnyi raion i perspektivy ego 


razvitiya, V.V.ANSIMOV, V.G.VASIL’EV, G.L.GRISHIN, L.I. 
ROVNIN, Yu.G.ERV’E. Geologiya Nefti i Gaza v 3 n 9 Sept 
1959 p 1-6. Berezovo gas region and prospects of its develop- 
ment; structure, stratigraphy, production, and composition of 
gas in area of north western Siberian depression ; most produc- 
tion is expected from Upper Jurassic and Lower Cretaceous 
sands. 

Formirovanie i rasprostranenie gaza v Berezovskom raione, 
M.Ya.RUDKEVICH. Geologiya Nefti i Gaza v 3 n 11 Nov 
1959 p 33-8. Formation and occurrence of natural gas in 
Berezovo region; reservoir rock is represented by sandstone 
covered by Valanginian argillites, and underlain by rocks of 
Paleozoic basement and their detritus; domes consisting 
of Paleozoic formations were islands during accumulation of 
younger sediments; natural gas formed during diagenesis of 
organic matter in reservoir rock surrounding islands. 


Perspektivy poiskovy vy Azerbaidzhane gazovykh skoplenii, 
svyazannykh s gryazevymi vulkanami, M.B.ABRAMOVICH. 
Geologiya Nefti i Gaza v 3 n 11 Nov 1959 p 28-33. Prospects 
for natural gas affiliated with mud volcanoes in Azerbaidzhan ; 
by 1965 expected production of natural gas in Azerbaidzhan 


per day; methane forms 93% of natural gas. 
Liquefied. See Gas Storage; Petroleum Gas, Liquefied; Tankers. 
Moisture. See Natural Gas—Conditioning. 
New Mexico. Carbon Dioxide in New Mexico (1959), E.C.AN- 


DERSON. New Mexico Bur Mines & Mineral Resources— 
Cir n 43 Aug 1959 13 p, 5 plates. Gas occurs in structural 
traps; origin is not determined; recovery is by natural pres- 
sure; pure gas is refrigerated using ammonia to get liquefied 
carbon dioxide for shipping; characteristics of producing gas 
fields and economics of industry. 

New York. Selected Deep Wells and Areas of Gas Production 
in Eastern and Central New York, W.L.KREIDLER. New 
York. State Museum & Science Service—Bul n 373 May 
1959 243 p, map. Subsurface geological data compiled and 
tabulated on wells that have penetrated Lower Devonian 
Oriskany and deeper formations; well locations are shown on 
map sections as aid to further oil and gas exploration in 
New York State. 


Odorizing. Bibliography on Odorization of Gas, L.M.VAN DER 
PYL. Am Gas Assn—Operating Section Proc 1959 Paper n 
CEP-59-11 p P-109-110. Bibliography covers 29 references rela- 
tive to odorization techniques and equipment; tabulation of 
properties of odorants, and manufacturers. 


Factors Affecting Stability of Odorants in Gas Mains, A.H. 
WICHT, I.DEUTSCH. Am Gas Assn—Operating Section Proc 
1959 Paper n CEP-59-2 p P-9-11. It is shown that new mains 
can be odor-conditioned after installation by one shot injec- 
tion or spraying of oil-odorant to eight parts heavy oil; in- 
ternally coated epoxy resin, if economically feasible, also offers 
effective solution for odorant removal and is solution to in- 
ternal corrosion and oxide dust problems; injection methods 
used by Long Island Lighting Co. 


New Odorization Facilities at PGW ‘Tailored to Reauire- 
ments’, K.G.ARPAJIAN, Am Gas J v 186 n 8 Aug 1959 p 29-32. 
Facilities, of Philadelphia Gas Works of United Gas Improve- 
ment Co, Philadelphia, Pa are based on system utilizing bulk 


will be 11.6 MMM m®; increase of reserves by 4 to 5 times 
is planned with emphasis on exploration of mud volcanic 
zones, which are favorable for accumulation of natural gas. 


Soviet Gas Goof, C.L.ADAMS. Petroleum Engr v 32 n 4 
Apr 1960 p E2-4, 6. Statistics on output of natural gas, 80% 
of which is used as industrial fuel; comparison of gains in 
production over previous year indicates that absolute gain on 
output in United States is higher than that in Soviet Union. 


United States. Domestic Gas Reserves’ Future Gloomy Unless 
Exploration is increased. Oil & Gas J v 58 n 11 Mar 14 1960 
p 160, 163-4, 166, 168, 173, 175. Demand is rising faster than 
yeserves are being added; revenue from gas sales must supply 
major incentive to explore for new gas reserves. 


Home Markets Offer Growing Outlet for Texas-Louisiana 
Gas Reserves, R.L.CONKLING. World Oil v 151 n 4, 5 Sept 
1960 p 84-6, Oct p 145-9. By 1964, annual level of new 
discoveries, extensions and revisions in these two States will 
have to increase by about 38% to meet full requirements of 
local and interstate natural gas markets; market character- 
istics; 1960-64 forecast of demand, by industries ; reserves 
yequired for Texas and Louisiana markets ; projected require- 
ments for United States natural gas reserves. 


Management Look at Natural Gas, W.B.GOLUSH. J Petro- 
leum Technology v 12 n 7 July 1960 p 11-16. By 1968 gas is 
predicted to supply 72% of petroleum energy consumed in 
those markets where gas and hydrocarbon liquids are in com~ 
petition with each other; industry must intensify its explora- 
tion efforts to find annual average of 26 trillion cu ft. of 
gas over next 10 yr; increasing expenses require higher prices 
on gas delivered on new and old contracts. 


NATURAL GAS DISTRIBUTION. See Gas Pipe Lines. 
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NATURAL GAS FIELDS. See Natural Gas; Natural Gas Wells ; 
Oil Fields. 
NATURAL GAS GEOLOGY. See Natural Gas; Petroleum Geol- 
ogy. 
NATURAL GAS INDUSTRY. See Gas Industry; Natural Gas; 
Petroleum Industry. 
NATURAL GAS MEASUREMENT. See Gas Measurement. 
NATURAL GAS PIPE LINES 
See also Natural Gas; Petroleum Gas, Liquefied—Transpor- 
tation ; Pipe Lines. 
Solving Gas-Hydrate Problems, L.E.CONNEALY. Oil & Gas 
J v 58 n 40 Oct 3 1960 p 116, 119, 121. Injections of methanol 
are used to prevent formation of gas hydrates; it has refined 
original methods so that both frequency of occurrence and 
cost of correction have been reduced appreciably ; prevention 
of hydrate formation by heating and glycol injection. 


To Increase Deliverability of Natural Gas, Improve Internal 
Pipeline Surface, C.H.KLOHN. Chem Eng v 66 n 24 Nov 30 
1959 p 75-6. Deliverability of natural gas in large diameter 
pipe lines increases 5 to 10% because of interior cleaning and 
coating; results reported were obtained from flow tests made 
on 11-mi section of 24-in. pipe of Tennessee Gas Transmission 
Co, near Refugio, Tex. 

Aluminum. See also Natural Gas Pipe Lines—Welding. 


Underground Aluminum Pipe Line for Sour Gas Gathering 
System, R.W.FLOURNOY. Corrosion v 16 n 9 Sept 1960 
p 91-2. Cathodic protection was not applied to bare 6063-T5 
aluminum pipe inspected after service in soil composed largely 
of sandy loam and broken ecaliche; failure after 6 yr service 
is believed to originate from chlorides in soil that caused 
pitting; it was concluded that aluminum pipe can be safely 
installed in neutral soils, sandy dry soils, and dry dock areas; 
protection by zine or magnesium anodes should be provided 
for any local “hot spots’? which develop, 


Austria. See Natural Gas Pipe Lines—Bridge Crossings. 


Booster Stations. See Natural Gas Pipe Lines—-Compressor 
Stations. 


Bridge Crossings. Neuere Rohrleitungsbruecken in Stahlkon- 
struktion, H.BEER. Stahlbau Rundschau. Special issue devoted 
to Austrian Conference on Steel Structures, 1959 p 381-47. 
Modern steel bridge pipe structures; static and constructional 
viewpoints for design of bridges; problem of aerodynamic 
stability ; details of Barbara suspension pipe bridge for natural 
gas over Danube near Schwechat, Austria, 


New Type Aerial Bridges on Houston Texas System, W.F. 
APPELT, M.FITZPATRICK. Pipe Line Industry v 11 n 6 
Dec 1959 p 27-31. Box girder section tilt-up erection towers 
provide for quick economical construction with more than 
adequate strength; main cable design is calculated on modified 
parabolic basis assuming uniform load on horizontal line; 
before erection, completed pipe string and assembled suspension 
cable system was floated across river; length of spans varies 
from 520 to 1000 ft. 


California. See Natural Gas Pipe Lines—Construction. 


Canada. Constructing, Testing and Operating Canadian Natural 
Gas Pipe Line System, E.V.HUNT. Am Gas Assn—Operating 
See Proe 1959 Paper n GSTS-59-8 p T-43-62. Description of 
privately owned and operated natural gas transmission pipeline 
serving Trans-Canada which comprises 1198 mi of pipe rang- 
ing from 4 to 36 in. in diam over entire system; gas supply 
and control, design considerations, construction, operation and 
maintenance are discussed. 


Cathodic Protection. See also Natural Gas Pipe Lines—Corro- 
sion; Natural Gas Pipe Lines——Protective Coatings. 


How Weather Affects Cathodie Protection of Pipe Lines, 
F.E.COSTANZO. Pipe Line Industry vy 12 n 3 Mar 1960 p 32-7. 
Temperature has little or no effect on cathodie protection 
current required to protect pipe line; rainfall and to dezree, 
snow, do affect requirements; in test conducted in Pennsyl- 
vania, where bare line was under 30 in. of cover, it took 
0.5 in. rain to affeet requirements; maximum effect came 
from 1% in, rain; additional rain had little added effect; 
weather bacterial effects were also studied. 


Organization and Operation of Corrosion Field Forces, L.F. 
HEVERLY. Corrosion v 16 n 5 May 1960 p 91-5. Duties and 
work functions of corrosion control personnel in natural gas 
pipe line company are outlined; topics discussed include organ- 
izational setup of corrosion section, handling and processing 
of work order requests, duties of corrosion supervisor and of 
division corrosion technician, and education and training of 
district corrosion personnel; recommended cathodic protection 
installation procedures, 


Cleaning. See Natural Gas Pipe Lines—Maintenance and Re- 
pair. 


Communication Systems. See Natural Gas Pipe Lines Jontrol. 


Compressor Stations. See also Gas Pipe Lines—Compressor Sta- 
tions; Gas Turbines; Natural Gas Pipe Lines—Control; Nat- 
ural Gas Pipe Lines—Costs. 
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Ark-La Gas Completes Four Years Operation - with Non- 
Lubricated Compressors, P.J.CHANDLER. Pipe Line Industry 
vy 13 n 8 Sept 1960 p 41-8. Molybdenum disulphide impreg- 
nated rings and packing run cooler and with less wear ; lubri- 
cation costs have been reduced at main line stations, on 
booster units and wet field gas compressors ; recent inspection 
of 1400 hp UTC compressor with 20,439 hr of nonlubricated 
operation showed wear of only 0.003 to 0.006 in. 


Calculation of Reciprocating Compressor Performance Data, 
R.L.RIDINGS. Petroleum Engr v 32 n 5 May 1960 p D26-9. 
Automatic digital computer provides information on rela- 
tionships between suction and discharge pressures, compressor 
volumetric capacity, and engine load; details and method of 
calculation of load phase and capacity phase. 


Columbia Gulf Transmission to Test Jet Aircraft Engine 
for Compressor Power. Gas Age v 125 n 1 Jan 7 1960 p 39-40. 
Concern will use Pratt & Whitney J-57 jet aircraft engine 
as power source in operation of natural gas compressor at its 
Clementsville, Ky station; jet engine and power turbine will 
replace compressor driving machinery; engine will cut original 
installation costs by 50%, is removable for major repair and 
overhauls, will reduce maintenance costs, is useful in remote 
places due to its light weight, and provides greater operating 
economy. 


Cooling System Operation and Maintenance, M.J.GROWLEY. 
ASME—Paper n 59-PET-31 for meeting Sept 20-23 1959 4 p. 
Cooling installations of pipeline compressor stations; using 
horizontal reciprocating, vertical reciprocating, and centrif- 
ugal compressors. 


Derivation and Programming of Equations for Calculation 
of Centrifugal-Compressor Performance on Electronic Com- 
puter, M.G.WALLINGTON. ASME—Paper n_ 59-PET-21 for 
meeting Sept 20-23 1959 8 p. Program presented is general and 
is applicable to any centrifugal compressor, although it was 
originally prepared for and has been used exclusively for 
natural-gas pipeline compressors. 


El] Paso’s New Station Has Latest in Controls, M.A.JUDAH. 
Pipe Line Industry v 11 n 5 Nov 1959 p 40-6. At Seligman 
Station, two 5000 hp synchronous electric motors drive cen- 
trifugal compressors through single step, gear speed increasers ; 
electric motors are rated at 4160-y 1200 rpm, on three phase 
60 eycle power, with power factor of 1.0; motors are designed 
to operate at 115% of load continuously ; compressor units are 
equipped with movable inlet guide vanes; station handles 13864 
mm cu ft per day at 14.73 psi and 60 F base. 


Electric Reciprocating Compressor Powers Station at IPC’s 
Gas-Storage Field, K.W.ROBERTSON., Oil & Gas J v 58 n 1 
Jan 1960 p 78-5. Initial installation at Freeburg compressor 
station of Illinois Power Co, includes two 1700-hp electric- 
motor-driven compressors, compressor auxiliaries, and com- 
plete triethylene glycol natural-gas-dehydration unit ; complete 
control system permits automatic operation of compressor; 
station horsepower will ultimately total 2800, 


First Two-Cycle Engine Driven Centrifugal Compressor. 
World Petroleum v 31 n 11 Oct 1960 p 68, 70. New fully 
automated compressor station at Hampshire, Tenn, utilizing 
first installation of two cycle gas engine driven centrifugal 
compressor on natural gas pipe line, has met all anticipated 
performance ratings ; engine compressor unit is completely self 
sustaining, all required auxiliaries being driven by direct 
power take-offs. 


How El Paso Natural Operates and Maintains Three Types 
of Cooling Systems, M.J.CROWLEY. Oil & Gas J v 57 n 42 
Oct 12 1959 p 182-3, 185. Company operates horizontal recip- 
rocating, vertical reciprocating, and gas-turbine centrifugal 
stations ; each type requires different cooling system, and 
different maintenance techniques are needed in each case; 
water treatment problems; delignification and corrosion, 


Lab Studies Shed Light On Compressor-Cylinder Cooling, 
W.F.HARTWICK. Oil & Gas J v 58 n 16 Apr 18 1960 p 188-42. 
Measurement of horsepower per unit capacity, air temperature 
rise, heat rejection and air temperature rise; data on heat 
rejected to mechanically circulated coolant and _ associated 
effects; test results reveal qualitatively thermodynamic trends 
to be expected from normal compressor application situation ; 
information aid in rational evaluation and selection of cylin- 
der cooling systems. 


Lube-Oil Tests Reveal Wear in Pipeline Compressor Engine 
D.V.KNIEBES. Oil & Gas J v 58 n 1, 3, 5 cab 4 1960 D 96-7, 
Jan 18 p 104-6, Feb 1 p 132-8, 185. Feasibility of using lubri- 
cating oil analyses as means of detecting increased rate of 
wear of engine components before their failure in service; 
as result of spectrographic analyses, it may be possible to set 
up recommended specifications for maximum allowable con- 
taminant concentration in nondetergent lube oils of com- 
pressor engines; effect of detergent oils on corrosion. 


Maintenance on Pipeline Gas Turbines, B.J. y 
ASME-—-Paper 60-AV-19 for meeting June 5-9  aptec tie 
tenance problem and procedures used by El Paso Natural Gas 
Co on its main transmission lines from Texas to California 
utilizing 82 gas turbines as intermediate boosters ; main prob- 
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lem areas involved axial flow compressor combustion system, 
first stage nozzles, turbine buckets and wheel, bearing, etc; 
component and auxiliary equipment problems and preventive 
maintenance procedures. 


Modernizing Old Horizontal Compressor Engines. Oil & Gas 
J v 57 n 47 Noy 16 1959 p 192, 195-6. Three-point moderniza- 
tion program includes new ignition system, improved oiling 
system, and improved bearings; use of automatic equipment; 
improvements in cooling system. 


Operating Curves Developed for Natural Gas Compressors, 
H.B.MARTCH, Jr, J.T.WATZKE. Petroleum Engr v 32 n 5 
May 1960 p D22-5. Load characteristics for reciprocating and 
centrifugal machines; compressor horsepower as function 
of suction pressure at constant discharge pressure; constant 
compressor horsepower as function of suction and discharge 
pressures ; plot of centrifugal compressor performance charac- 
teristics ; characteristics of constant speed prime mover; com- 
pressor is equipped with variable inlet guide vanes. 


Packaged Compressors Booming in Gas Fields, D.M.TAYLOR. 
Diesel & Gas Engine Progress v 26 n 1 Jan 1960 p 32-4, 
Decreased gas field pressures caused by increased national 
consumption requires compression of gas to transmission line 
pressures; until recently, field booster stations were mainly 
field assembled and took six mo to construct; prefabricated 
compressor units complete with cooling systems, scrubbers, 
instrumentation, and all auxiliary equipment, up to 10,000 hp, 
can now be erected in only few days; recent pre-packaged 
installations which have low initial cost and are 90% salvage- 
able are described. 


Pipeline Industry Takes Close Look at Small Turbines. 
Petroleum Engr v 32 n 6 June 1960 p D26-9. Advantages are 
savings in cost of unit, station construction, maintenance, 
operations, and endurance; designs of various turbine units. 


Reasons and Remedies for Crankshaft Failures, F.E.Q@LEN- 
DENING. Pipe Line Industry v 13 n 8 Sept 1960 p 46-52. 
Excessive crankshaft web deflection and complete failures can 
be traced to deterioration of compressor station foundations ; 
factors contributing to deterioration, methods of checking 
deflection and alignment and corrective measures. 

Stations Slick, Efficient and Pushbutton Controlled, D.M. 
TAYLOR. Pipe Line Industry v 13 n 2 Aug 1960 p 30-8. All 
main line stations of 645 mi pipe line from Roswell, NM to 
Needles, Calif will be under complete control of dispatcher ; 
analog computer aids dispatcher in problems of gas flow, 
engine speeds, and horsepower; by selecting highly efficient 
engine and coupling it with efficient speed increases, engineers 
produced system which consumes only 6.2 cu ft of fuel 
gas/hp-hr. 

Synthetic Lube Reduces Fire Hazard at Turbine Stations, 
O.M.FLETCHER. Pipe Line Industry v 12 n 6, 7 June 1960 
p 88-43, July p 39-43. Pure esters and ester based groups are 
most promising of fire resistant lubricants offered for turbine 
lubrication ; viscosity, fire resistance, lubricity, field perform- 
ance tests and oxidation resistance of such lubricants; case 
history of station conversion to fire resistant lubricant and 
performance records. 

Tennessee Gas Installs Its First Utilized Stations, C.A.FAL- 
KENHAGEN, Jr. Petroleum Engr v 32 n 6 June 1960 p D30-2. 
Fach engine drives its own auxiliaries; thermostatic valve 
maintains engine jacket water outlet temperature; engines 
are equipped with full-flow oil filters only; valve operators are 
controlled remotely; engine control panels are both pneumatic 
and electro pneumatic; stations are operated with total of 10 
persons. 

TGT’s Delta-Portland System Uses New Station Design, 
R.O.PARKER, Jr, B.R.C.KELLER. Oil & Gas J v 58 n 11 
Mar 14 1960 p 176-9. Stations are unitized with each unit 
designed to operate individually, dependent only on water 
supply; outdoor metering, two types of engine control panels, 
and two types of scrubbers are used for evaluation. 


Two-Cycle Engine Proves Itself as Variable Speed Prime 
Mover, C.REYNOLDS, J.MURPHY. Petroleum Engr v 32 n 11 
Oct 1960 p D20-3. Natural gas pipe line industry’s first team- 
ing of 2-cycle, V-type gas engine and centrifugal compressor ; 
initial unit, 10-cyl engine rated at 4000 boiler hp will be 
followed by 12 and 16-cyl machines rated at 4800 and 6400 
bhp, respectively; engineering details of installation and 
performance data. 


Two-Shaft or Single-Shaft Gas Turbines . . . for Your Com- 
pressor Station? J.L.MANGAN, T.C.HEARD. Oil & Gas J 
v 58 n 21 May 23 1960 p 107-8, 110-14. Comparison of operat- 
ing characteristics and costs of single-shaft gas turbines with 
higher cost more versatile two-shaft type; under usual varying 
conditions of most main line compressor stations, load can 
be handled more easily by two-shaft turbines; single-shaft 
turbines are used for peak loading stations, and where line 
variations can be handled by more flexible adjoining compres- 
sor stations. 


Two-Stage Centrifugal Pipeline Compressor, E.W.TANZ- 
BERGER, H.O.JACOBI, ASME-Paper n 59-PET-20 for meeting 
Sept 20-23 1959 7 pv. Number of two stage, high-pressure 
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compressors have been built by authors’ company; various 
design considerations, both from hydraulic and mechanical 
viewpoint, together with expendability from high heat—low 
flow to low heat—high flow operation are discussed for this 
specific application. 

Using Jacket Water to Drive Cooling Fans, F.ZAPFFE. 
Pipe Line Industry v 13 n 4 Oct 1960 p 16-19. Jacket water 
from engine is piped through volute pumps which serve as 
water turbines to drive cooling fans; efficiency of drive is 
rated at 80 plus percent; no auxiliary power source is re- 
quired. 

Computer Applications. See Natural Gas Pipe Lines—Compres- 
sor Stations; Natural Gas Pipe Lines—Control; Natural Gas 
Pipe Lines—Flow. 

Construction. See also Natural Gas Pipe Lines—Bridge Cross- 
ings; Natural Gas Pipe Lines—Costs; Natural Gas Pipe Lines 
—Offshore; Natural Gas Pipe Lines—River Crossings; Natural 
Gas Pipe Lines—Welding. 

Desert Pipeline Utilizes Unusual Techniques. Excavating 
Engr v 54 n 6 June 1960 p 44-8, 58. Laying of 116 mi of 34 
in. gas pipe line from California-Arizona state line to point 
near Newberry, Calif; use of Tellurometer for surveying line, 
and seismic analysis counter for determining consolidation or 
rippability of material beneath surface and also of special 
shader developed to pad pipe prior to backfilling; shader is 
combination gravel shaker pulled by tractor, and ditcher 
which works adjacent to shader; problems caused by weather 
extremes, sand storms and by granite, lava, and igneous rock 
in soil. 

Developing and Installing Construction Analysis System, J.L. 
McCOLLUM. Gas v 35 n 9 Sept 1959 p 62-9. Aspects and 
application of two part program, developed by Southern 
Counties Gas Co, Los Angeles, Calif to control construction, 
operating costs and quality, and which comprises planning, 
scheduling, and dispatching in first part and job sampling 
(“quality analysis’’), in second; it is shown that after 3 yr 
experience with program initial objectives have been attained; 
sample job time estimate backlog report, and construction 
quality analysis forms. 

Flyer and Diver Aid Pipeliners. Excavating Engr v 54 n 1 
Jan 1960 p 22-5. In laying natural gas pipeline through 
Minnesota swamps, heavy duty helicopter was used to place 
3000 lb concrete weights and skin divers positioned them on 
pipes; use of trenching machines, draglines, and pipe layer 
machines. 

Helicopter Speeds Stringing on Trunkline’s Marsh Work, 
D.G.DePUGH. Pipe Line Industry v 12 n 6 June 1960 p 36-7. 
Working in Marshy terrain in Texas, helicopter was used to 
string 3200 lb joints of 24 in. pipe on 2.3 mi section of Trunk- 
line’s new loop; cost ranged from 41 to 75¢/ft; helicopter 
stringing efficiency reached peak rate of 21 joints/hr; advan- 
tages, costs and difficulties in stringing with helicopters. 

How New Transwestern Line Was Designed and Built, N.F. 
BLUNDELL. Oil & Gas J v 58 n 42 Oct 17 1960 p 100-4, 
107-8, 111. Over 2000 mi of pipe line from West Texas-Pan- 
handle to California has daily design capacity of 3000 MMcf 
with reserve built into system to give 350 MMcf for peak day 
demands; four 7000 hp compressor stations are on main line, 
construction problems, flow controller, control board, engine 
control, fire protection, and pipe line computer system. 


Mobility Plus Sharp Ideas Speed Transwestern Work, M.A. 
JUDAH. Pipe Line Industry v 13 n 2 Aug 1960 p 22-9. Con- 
struction of 1800 mi natural gas pipe line from Texas to 
California entailed number of rock and winter weather prob- 
lems ; X-56 double-jointed pipe was used; for welding, contrac- 
tor preheated joint ends ahead of stringer bead; for corrosion 
protection application of coal tar primer and enamel with 
kraft paper was used; entire system will be under cathodic 
protection; trenching rate was increased by using taut tow 
line from tractors. 


1960’s Biggest Pipeline Uses X-56 Pipe for Entire Main 
Line. Oil & Gas J v 58 n 11 Mar 14 1960 p 142, 145, 147, 150, 
153-4, 156. Winter construction with high-tensile pipe requires 
preheating for welding and defrosting before coating ; 80 ft 
joints are used for first time in mountainous terrain; firing- 
line innovation is used; details of various phases of construc- 
tion. 

Strict Specs Met in Bell-Hole Job, M.A.JUDAH. D.G.De- 
PUGH. Pipe Line Industry v 13 n 2 Aug 1960 p_ 39-45. In 
constructing 116 mi gas pipe line from Needles to Newberry, 
Calif, bell-hole method was used because line will operate 
at temperature 50 to 135 F; terrain conditions were nearly 
ideal, work continuity is greater, working in ditch and method 
require fewer men; special care was taken to minimize stresses 
due to high temperature. 


Surveying Pipeline Routes by Radar, M.E.FULLER. Gas 
vy 35 n7 July 1959 p 118-21. Principles of Tellurometer having 
two major components both equipped with radio transmitter 
and receiver for desert line survey; distances are measured 
by calculating time it takes radio wave to travel between two 
points ; total weight of unit is 85 lb thereby making it portable ; 
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set-up and operating time for measuring line, regardless of 
length is 30 min; calibration method; gas pipeline survey 
techniques; considerations governing instrument use. 


Transwestern Ahead of Schedule Despite Adverse Weather, 
F.H.LOVE. Petroleum Engr v 32 n 4 Apr 1960 p D33-8. Main 
line is 30 in. from point near Roswell, NM, to Arizona-Cali- 
fornia border near Needles, Calif; pipe is grade X-56 that 
has minimum yield strength of 56,000 psi and minimum ulti- 
mate strength of 74,000 psi; welding, coating and wrapping, 
cover, main line valves, and testing of line. 


Transwestern Gas, R.DAY. Excavating Engr vy 54 n 5 May 
1960 p 6-12, 19, 22-7. Construction of various sections of 
Transwestern gas pipe line; 149 mi 30 in. diam section from 
northern Texas to California state line includes high mountain 
grades and drilling and blasting of ditches in extremely hard 
rock; other sections in New Mexico and Texas total 445 mi; 
in some parts 8000 ft daily rate was achieved; earthmoving 
and welding equipment; supervision by helicopter. 


Control. See also Natural Gas Pipe Lines—Compressor Stations. 


Automation in Pipeline Transportation of Liquid and Gase- 
ous Hydrocarbons, R.GIROTTI, F.SALIMBENI, R.RIGHETTI, 
A.GIANI. World Petroleum Congress, Fifth—Proe New York, 
N.Y. June 1959 Sec VIII p 151-62. Original of paper indexed 
in Engineering Index 1959 p 878 from Oil and Gas July 20 
1959. 


Better Controls, More Automatic Operation, Pace Progress 
of Natural Gas, T.C.HEARD. Oil & Gas J v 58 n 11 Mar 14 
1960 p 121-33. Modern controls for major types of drive- 
compressor combinations; costs involved in installing auto- 
matic control; controls in communication channels; use of 
computers. 


CIG Takes Step Toward Automation. Petroleum Engr v 32 
n 7 July 1960 p D19-20. First remotely supervised automatic 
compressor station on its system has been placed in service; 
control system supervises compressor station, in southeastern 
Colorado, approximately 160 mi distant; all station regulating 
functions, including engine selection, are under direction of 
controls within station differing from remote control opera- 
tions in which these functions are handled by dispatchers. 


CIG’s New Control System: How It Works, H.SAYE. Pe- 
troleum Engr v 32 n 7 July 1960 p D21-2, 24-5. Control system 
represents approach to true gas transmission automation, and 
is designed for ultimate expansion into completely automatic 
operation where all routine computations and decisions will 
be ‘‘machine made’ with human supervision; operation of 
pressure control on transmission system; safety monitoring 
system. 

Computer Speeds M.c.f.—Mile Study, R.ADAMS. Oil & Gas 
J v 58 n 9 Feb 29 1960 p 76-9. Preparation of problem and 
programming study; although program is designed for trans- 
mission systems with relatively few closed loops having regu- 
lators, it can be readily adapted to transmission. 


Computers: How Effective for Pipeline Control? R.G.Mac 
INERNEY. Petroleum Engr v 32 n 11 Oct 1960 p D88-42. 
Application of computers utilized for on-line, real time, closed- 
loop control system to natural gas pipe line; factors deter- 
mining suitability; operation of control system; computer 
effect on pipe line design. 

Potential Computer Applications to Gas Operations, W.A. 
SHIPMAN, L.J.RANKINE. Am Gas Assn—Operating Sec 
Proce 1959 Paper n GSTS-59-7 p T-35-41. Progress to date in 
digital computer usage for predicting system requirements 
and advance scheduling, is reviewed, toward promoting com- 
puter usage on real-time basis for overall system dispatch; 
various approaches using simulation of existing manual dis- 
patching methods and overall system simulation and/or opera- 
tions research techniques are discussed; need for integrated 
computer hardware, data collection, transmission and feedback 
control equipment. 


“Set-Point’? Control Governs System. Oil & Gas J v 58 n 40 
Oct 3 1960 p 112-13. Method provides for control of single 
condition, i.e., suction or discharge pressure or volume; opera- 
tor at control center determines set point which sets discharge 
pressure at station on line; station itself is automatically 
controlled; controls do rest of work in adjusting conditions 


so that they result in discharge pressure determined at control 
center. 


Corrosion. See also Gas Pipe Lines—Corrosion; Natural Gas 


Pipe Lines—Aluminum; Natural Gas Pipe Lines—Cathodie 
Protection. 


Planning Corrosion Control Program, P.H.MILLER. Pipe 
Line Industry v 12 n 8 Mar 1960 p 24-31. Aims of corrosion 
control department dealing with protective coatings, insulated 
joints, cathodic protection, rectifier inspection, experimental 
work, and employee training. 


Costs. See also Natural Gas Pipe Lines—Protective Coatings. 


Relative Costs of Transmission of Pipeline Gas, C.G.VON 
FREDERSDORFF. Am Gas Assn—Operating See Proe 1959 Pa- 
per n CEP-59-18 p P-201-7. Transmission costs compared to 
natural gas are estimated for five different pipeline gases, 800- 
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900 Btu/sef, 0.45-0.62 sp gr obtained from coal gasification- 
methanation, coal hydrogasification and oil shale gasification ; 
caleulations are based on 20-in. OD, 1000 psig, 500-mi pipeline 
delivering 150-220 MMscfd of high Btu gas; investment and 
operating expenses; it is shown that higher H2 or CO2 content 
ave more expensive to transmit. 


What it Costs to Build and Operate Gas Pipelines, G.KIN- 
NEY. Oil & Gas J v 58 n 26 June 27 1960 p 99-114. Operating 
and investment costs of compressor stations, by types of drives 
and compressors, on principal natural gas pipe line; pipe line 
and compressor station construction costs reported to Federal 
Power Commission during fiscal 1960; estimates of pipe line 
and compressor station construction costs in most active areas 
of United States. 


Fire Protection. See Natural Gas Pipe Lines—Compressor Sta- 


tions. 


Flow. Argon-41 as Gas-Flow Tracer, R.T.ELLINGTON, W.R. 


STAATS, D.V.KNIEBES. Oil & Gas J v 57 n 45 Nov 2 1959 
p 99-100, 102. Argon-41 is very satisfactory tracer for use 
in natural gas flow; its emission will not induce activity in 
any other material; it is chemically inert and will not com- 
bine with other materials through combustion, hydrogenation, 
or other petrochemical or food production reactions; it has 
short half life of 109 min, and will decay to undetectability 
in normal pipe line transit times. 


Argon-41 Measures Natural-Gas Flow, D.V.KNIEBES, P.V. 
BURKET, W.R.STAATS. Nucleoniecs v 18 n 6 June 1960 p 
142-4, 146-7. In long distance natural gas transmission it is 
necessary to perform periodic flow tests to detect sections 
which require cleaning in order to maintain full operating 
line capacity; radioactive A-41 supplements use of ammonia 
as flow check and is able to provide additional information ; 
short half-life of A-41 requires that it be used in same day 
that it is produced in nuclear reactor, but at same time its 
rapid decay provides advantage of minimum health hazard; 
description of technique. 


Flow Caleulation Manual for Natural Gas Transmission 
Lines is Under Development, R.T.ELLINGTON, W.R.STAATS. 
Pipe Line Industry v 13 n 1 July 1960 p 261-31. Basie equation 
recommended that takes into account full range of variables 
known to be important; it especially includes effective rough- 
ness of pipe wall; this equation has been put in form similar 
to that of orifice flow equation so that sets of tables can be 
employed to facilitate calculations. 


Flow Equation for Gas Transmission Pipelines, E.GOR- 
DON. ASME-Paper n 59-PET-22 for meeting Sept 20-23 1959 
4 p. Flow equation which is efficient for both digital and 
analog computers and is derived in manner valid for nonideal 
gas flowing in pipeline subject to slow transient; equation 
used to allow for nonideality of gas in this treatment of 
pipeline flow. 


Momentum-Change Mass Flowmeter is Practical and Ac- 
curate, G.L.FARRAR. Oil & Gas J v 58 n 40 Oct 3 1960 
p 90-4. Meter basically senses mass flow using single primary 
element; output of momentum-change mass flowmeter is 
independent, within design limits, of variable physical proper- 
ties of flowing stream; momentum-change mass flow meter 
has survived rugged development program; all components 
were designed, tested, and installed with field use in mind. 


Simplified Pipeline-Flow Formula, W.L.DUCKER. Oil & Gas 
J v 58 n 21 May 23 1960 p 94-100. Calculation of efficiency 
factor as index of gas pipe line performance; formula is 
result of integration of compressibility correction factor along 
with other variables in basic differential equation; simplifica- 
tion is possible because only temperatures and pressures com- 
mon to pipe line operating conditions are considered. 


France. See Natural Gas Pipe Lines—River Crossings. 
Gathering Systems. See Natural Gas Pipe Lines—Aluminum; 


Natural Gas Pipe Lines—Maintenance and Repair; Natural 
Gas Pipe Lines—Offshore. 


Joints. See Natural Gas Pipe Lines—Welding. 
Leakage. Nitrous Oxide and Infrared Detector Supply Answer 


to Leak Problem, J.L.KAUFMAN. Pipe Line Industry v 12 n 1 
Jan 1960 p 37-40. Finding leaks during hydrostatic tests by 
addition of N:O to test water; running infrared cell along 
right-of-way, concentrations of N2O as low as two ppm can 
be detected. 


Maintenance and Repair. Cleaning Internally Coated Lines 


After Construction and Testing, C.McCLURE. Pipe Line In- 
dustry v 12 n 1 Jan 1960 p 28-30, 54. Dry squeegees prove 
almost as severe on coating as steel brush pigs because of 
abrasive action of dust and sand; use of dishwater type 
detergent ahead of pigs is found to be best solution by El 
Paso Natural Gas Co; study of efficiency of pigs equipped 
with fine wire brush or nylon bristles. 


How to Purge Gas Pipeline, C.McCLURE. Oil & Gas J v 58 
n 27 July 4 1960 p 128, 130. Procedures, advantages and dis- 
advantages of smoke, inert-gas, and other methods of purging 
pipe lines. 
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Repairing Deep Pits in Cold Expanded Pipe By Weldin 5 
T.A.FERGUSON. Pipe Line Industry v 11 n 6. Dec 1959 
p 22-6. Results which can be expected from welded repairs of 
pits and gouges in API-5LX-52 pipe using low hydrogen 
electrodes; it was found that pits deeper than conventional 
1/3 wall thickness could be successfully repaired; pits were 
filled with low hydrogen weld metal and welds were machined 
to original pipe contours; strain gages were cemented to 
weld metal and pipe was hydrostatically tested to yield. 

Rubber Sphere Removes Loose Debris from Line, R.O.KING. 
Gas v 35 n 7 July 1959 p 127, 130. Use of water inflatable 
rubber sphere to clean Industrial Gas Supply Corp’s, natural 
gas transmission and gathering lines by removing sand, mud 
or liquid accumulations ; features are: capability of maintain- 
ing good seal due to ability to conform to pipes’ inner wall, 
ability to compress sufficiently to pass over immovable obstruc- 
tion, efficient removal of sand or water, little wear, is light 
weight and easy to handle; cleaning techniques. 


Smoke Signal Saves Gas When Purging Lines, C.MeCLURE. 
Pipe Line Industry v 12 n 6 June 1960 p 66. By injecting 
slug of dense white smoke ahead of purge gas, large amount 
of gas often wasted in purging air from gas line prior to 
commencing operations is conserved; smoke is white, non- 
toxic and noncoryrosive. 


Minnesota. See Natural Gas Pipe Lines—Construction. 


Offshore. How Transcontinental Installs Offshore Pipelines, I.W. 
DODS. Petroleum Engr v 31 n 12 Nov 1959 p B38, 40-1. 
Laying 86 mi offshore gathering lateral system using lay 
barge L.E.Minor, which is 350 ft long and 50 ft wide; pipe 
was protected with 5/32 in. asphalt enamel coating, glass 
inner and outer wrap, and various thicknesses of 140 lb 
per cu ft concrete; after line was laid it was lowered below 
bed of Gulf by jetting process; inspection by divers and instal- 
lation of underwater valves. 


Protective Coatings. See also Natural Gas Pipe Lines—Corro- 


sion. 


Good Line Coatings Cut Cathodic Protection Costs, H.M. 
McCAMISH. Petroleum Engr v 32 n 3 Mar 1960 p D24-6. 
Cost of protecting pipe line can be minimized by coatings 
and balanced with cathodic protection measures; plasticized 
enamel applications; specifications, basic calculations, and 
cost analysis of cathodic protection of Birch Creek natural 
gas pipe line. 

Testing and Evaluation of New Coating Materials, N.T. 
SHIDELER. Am Gas Assn—Operating Sec Proce 1959 Paper 
n GSTS-59-50 15 p. Outline of methods to eliminate coatings, 
subjected to atmospheric exposure and for underground pipe- 
lines and structures, least likely to protect steel and steel 
pipe used in gas transmission; methods yield comparative 
laboratory data which can be related to field data. 


Pumping Stations. See Natural Gas Pipe Lines—Compressor 
Stations. 
Purging. See Natural Gas Pipe Lines—Maintenance and Repair. 


River Crossings. See also Natural Gas Pipe Lines—Bridge Cross- 
ings. 


La traversée de la Seine par l’artére de transport du gaz 
de ILacq, Argenton s/Creuse-Paris, J.C.CHILLET. J des Indus- 
tries du Gaz v 83 n 8-9 Aug-Sept 1959 p 875-7. Crossing of 
Seine by Argenton S/Creuse-Paris main transporting Lacq 
gas; river channel is 5.85 m deep and 105 m wide; crossing 
consists of two 508 mm OD pipes; details on digging ditch 
and laying 120 m section of double pipe. 


Pipeline River Crossings, M.L.PENTZIEN. Gas Age v 125 
n 2 Jan 21 1960 p 17-20. Economic analysis of underwater 
crossing of major river from viewpoint of major factors 
including: ‘‘wet” or river ditch which may require special 
planning, “pipe work” or bank operation, and actual installa- 
tion using either ramp, pull or stove-pipe methods. 


Route Surveys. See Natural Gas Pipe Lines—Construction. 


Rumania-Hungary. Entwurf und Montage der Erdgasfernlei- 
tung von Rumaenien nach Ungarn, I.MARKO. Gas-Wasser- 
Waerme v 13 n 8 Aug 1959 p 187-200. Design and construction 
of long distance natural gas pipe line from Rumania to 
Hungary; construction of 400 km 289 mm ID pipe line; annual 
throughput of pipe line is expected to attain 200 MMmi® of gas. 


Tennessee-Illinois. Midwestern Goes Onstream. Petroleum Engr 
v 31 n 12 Nov 1959 p D42, 44-5, 48-9. Completion of 350 mi 
30 in. gas transmission line from Portland area, Tenn, to 
Chicago; first winter throughput to three customer distribut- 
ing companies is 250 MMcf per day, with increase to 360 
MMcf per day by third winter; construction features: all pipe 
coated internally; special external coating and wrap applied 
for high temperatures downstream from compressor stations ; 
double jointing on half of system. 


Testing. Experience with Strain Gages on Large-Diameter 
saaied Pipelines, G.McCLURE. ISA—Proc Preprint 21-H60 
for meeting Feb 1-4 1960 8 p; see also Oil & Gas J v 58 n 14 
Apr 4 1960 p 92-6. Problems encountered and techniques used 
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in field application of bonded-wire strain gages with aim of 
obtaining data on long-time stress changes in buried natural 
gas transmission lines; gage application and wiring; specific 
techniques for long-time waterproofing of gages under adverse 
field conditions. 


Texas. Humble’s King Ranch—Clear Lake Line, F.H.LOVE. 
Petroleum Engr v 31 n 13 Dec 1959 p D23-6. Project includes 
new 238 mi line, several gathering systems, and gas processing 
and cycling plant on King Ranch in Kleberg County; 30 in. 
will tie in with 78 mi line completed from Clear Lake to Port 
Arthur area; mapping route, river crossings, coating and 
wrapping, road crossings, testing and cleaning, crossing of 
rice fields, and welding. 

Texas-California. See Natural Gas Pipe Lines—Construction. 


Welding. See also Natural Gas Pipe Lines—Construction ; Nat- 
ural Gas Pipe Lines—Maintenance and Repair; Pipe Lines— 
Welding. 


Aluminum Piping Mig, Tig Welded for Natural Gas Dis- 
tribution. Welding Engr v 45 n 4 Apr 1960 p 94, 96, 98. 
Above ground seamless aluminum pipe line serves Kaiser 
Aluminum & Chemical Corp’s Baton Rouge, La, alumina 
plant; second aluminum pipeline installation described which 
is mile-long test section, links Louisiana well with Columbia 
Gulf Transmission Co’s gathering system; advantages of 
aluminum over steel. 

Welding of X56 Pipe, N.F.BLUNDELL. ASME—Paper n 
59-Pet-12 for meeting Sept 20-23 1959 4 p. Welding techniques 
and problems encountered in construction of 350 mi of 30 in. 
diam X56 high-pressure gas pipe line; with proper inspection 
procedures use of X56 pipe is practical and economical. 

Welding on High-Pressure Gas-Transmission Pipe Lines, 
R.R.WRIGHT, R.S.RYAN. Welding J v 39 n 5 May 1960 
p 473-7. Description of procedure developed by Columbia Gas 
System Service orp, Columbus, Ohio for producing sound, 
tery penetration welds for branch connections, and particularly 
ot taps. 


NATURAL GAS PROSPECTING. See Petroleum Prospecting. 

NATURAL GAS PURIFICATION. See Natural Gas—Condition- 
ing. 

NATURAL GAS STORAGE. See Gas Storage. 


NATURAL GAS SUPPLY. See Natural Gas; Natural Gas Pipe 
Lines. 


NATURAL GAS TRANSMISSION. See Natural Gas Pipe Lines. 
NATURAL GAS WELLS 
See also Oil Fields; Oil Well Production. 


Bottom Hole Pressure. Calculating Bottom-Hole Pressures From 
Surface Measurements, P.B.CRAWFORD. Petroleum Engr v 31 
n 12 Nov 1959 p B82, 84, 86, 90-2. Calculation of static and 
flowing bottom-hole pressures of gas wells from surface 
measurements is simplified by use of charts developed by 
Texas Petroleum Research Committee; procedure for con- 
structing charts; charts for calculating flowing bottom-hole 
pressures are designed for wells as deep as 15,000 ft and 
pressures as great as 6000 psia. 25 refs. 


Determination of Bottom Hole Pressure in Flowing Gas 
Well, S.S.DHILLONN, F.W.COLE. Can Min & Met Bul v 53 
n 580 Aug 1960 p 623-8. New method of determination ; method 
shows that plot of flowing pressure versus depth for gas well 
can be represented as series of incremental straight lines, 
with accuracy increasing as number of increments increase ; 
slope of flowing pressure versus depth curve is essentially 
constant ; examples show that method provides answers which 
are at least as accurate as other methods. 


Completion. See also Oil Well Completion. 


How France Produces High-Pressure Gas Wells, H.T.BRUN- 
DAGE. World Oil v 150 n 7 June 1960 p 167, 170. Deep Lacq 
gas field produces gas with 16.8% hydrogen sulphide from 
11,500-14,000 ft depths; concentric tubing strings loaded with 
inhibitor and automatic controls are main features; experi- 
mental tapered tubing strings may increase productivity. 


How to Cut Sour Gas Well Completion Costs, K.N.WALLAM, 
V.P.MILO. World Oil v 149 n 7 Dee 1959 p 83-8. Shell Oil Co 
of Canada has reduced completion costs by using calculated 
hydrate curves and temperature surveys to predict subsurface 
freezing or hydrate problem in sour gas producers; method 
also can be used to determine efficiency of hydrate control 
systems already installed. 


Sextuple Completion Slashes Costs, E.McGHEE. Oil & Gas 
J v 58 n 21 May 23 1960 p 66-8. Experience of Sunray Mid- 
Continent Oil Co with multiple completion in Jackson County, 
Tex, where all six zones produce dry gas; details on comple- 
tion, cementing, and use of self-aiming guns. 


Tsementirovka 65%” ekspluatatsionnykh kolonn v_ gazokon- 
densatnykh skvazhinakh Karadaga, Sh.Z.AKHMEDOV. Nefty- 
anoe Khozyaistvo v 87 n 5 May 1959 p 47-9. Cementation of 
65 in. producing tubing in gas condensate wells of Karadag. 
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NATURAL GAS WELLS—Continued 
Corrosion. See also Oil Field Equipment—Corrosion, 


Casing Corrosion and Its Mitigation in Gas Storage Wells, 
Y.W.TITTERINGTON. Am Gas Assn—Operating See Proc 
1959 Paper n GSTS-59-19 p T-147-153. Causes and types of 
external corrosion of well casing, determination of corrosion 
existence by means of potential-drop log method of surveying, 
are outlined relative to use of cathodic protection; current 
requirements for cathodic protection; determining ~current 
requirements by log current-potential method; procedures for 
applying cathodic protection. 

Cathodie Protection of Lacq Field Well Casings, M.ESTA- 
VOYER. Corrosion vy 16 n 8 Aug 1960 p 14-16, 18-19; see 
also Inst Petroleam—J v 46 n 439 July 1960 p 223-32 (discus- 
sion) 232-3; Petroleum v 23 n 4 Apr 1960 p 137-8. Potential 
profiles taken of 954 in. gas well casing at Lacq Field in 
southwestern France were evaluated to determine correlation 
between current discharge zones and geological formations ; 
investigation of currents on casing; criteria for cathodic 
protection used; protection against permanent and temporary 
currents; estimate of casing conditions; problems yet to be 
solved. 


Handling of Sour Well Fluids in Pincher Creek Field, W.J. 
McGUIRE, L.W.VOLLMER, R.C.CARLSON, J.C.STAMBERG. 
Can Min & Met Bul v 53 n 580 Aug 1960 p 633-42. Selection 
of materials and precautionary measures for handling natural 
gas and condensate containing aqueous hydrogen sulphide; 
selection of proper materials is essential for preventing sul- 
phide stress cracking; where high strength materials are not 
required, low carbon steel is used; welded connections are 
potential source of sulphide stress cracking; precautionary 
measures. 


Preventing Equipment Failure in Sour Gas-Condensate 
Wells, K.N.WALLAM, V.P.MILO. World Oil v 149 n 6 Nov 
1959 p 125-8. Two major problems and economic and personnel 
hazards caused by spontaneous failure of well equipment ; 
hydrogen sulphide stress corrosion cracking is responsible for 
these failures; evaluation and well tests; proper selection 
of materials and appropriate completion practices to minimize 
wellhead down-hole damage caused by H2S stress corrosion 
cracking. 

Prevention of Sulfide-Stress Cracking in Sour-Condensate 
Well Equipment, W.J.McGUIRE, L.W.VOLLMER. ASME— 
Trans—J Eng for Indus v 82 Ser B n 2 May 1960 p 93-102. 
Case histories of equipment failures in sour-condensate wells ; 
reasons for these failures and means for avoiding such failures 
are suggested. Paper n 59-PET-36. 


Progres realises en France, dans la fabrication des tubes et 
des vannes resistant a des conditions speciales de corrosion, P. 
BASTIEN, C.ROQUES, H.VERON, L.COLOMBIER, J.HOCH- 
MANN, J.DAUVERGNE, J.MARCHANDON, E.HERZOG, A. 
SPAIER, V.CHENTRE, VALLOUREC. World Petroleum Con- 
gress, Fifth—-Proe New York, N.Y. June 1959 See VII p 255-68 
(discussion) 268-72. Progress achieved in France in manufac- 
ture of tubes and valves resistive to specific corrosive condi- 
tions; tubes designed to handle Lacq natural gas containing 
15% HS. 


Dewatering. Foam Removes Brine from Deep Texas Wells, 
J.L.EAKIN, A.D.HOPKINS, H.N.DUNNING. Oil & Gas J v 58 
n 883 Aug 15 1960 p 162-8. Foam method of liquid removal 
from gas wells proved to be effective; Ellenburger lime pro- 
duction in West Texas was stimulated at depth of 15,000 ft, 
where bottom-hole temperatures reached 208 F. 


Foaming Agents: Cure for Water-Logged Gas Wells, H.N. 
DUNNING, J.L.LEAKIN, W.N.REINHARDT, C.J.WALKER. 
Petroleum Engr v 31 n 12 Nov 1959 p B28-33. Removing water 
from gas wells with foaming agents finds special application 
in marginal wells, and costs $5 per treatment; nature of 
foams and testing foams using Ross-Miles method; results of 
laboratory and field tests of foaming effectiveness. 


Free Piston Removes Accumulated Liquid from Gas Wells, 
C.M.BEESON, D.G.KNOX. Oil & Gas J v 57 n 438, 44 Oct 19 
1959 p 138-40, 142, 145, Oct 26 p 93-4, 96-7. Application of 
free pistons in gas wells for removing liquid accumulations 
which hold back gas production and may kill well; principle 
of work and use of plunger; equations for expanding plunger 
and their use; operation and installation details. 


Unique Gas Lift Hookup Used to Dewater Gas Wells, J.A. 
ZISER. World Oil vw 151 n 1 July 1960 p 92-4. 170 Mefd 
capacity, skid mounted compressor, 500 psi separator, and 
two gas lift valves run on 1 in, line pipe complete installa- 
tion; wells are kept free of water, gas production remains 
stable, and no gas is vented to atmosphere or wasted; only 
gas consumed on lease is 4 Mefd required for compressor 
engine fuel. 


France. See Natural Gas Wells—Completion; Natural Gas Wells 
Corrosion. 


NATURAL GASOLINE 


See also Automotive Fuels; Natural Gas; Natural Gasoline 
Plants. 


NATURAL GASOLINE—Continued 


Engineering Data Book for Natural Gasoline Supply Men’s 
Association. Natural Gasoline Assn America, Seventh Edition 
1957, Tulsa, Okla 320 p (Received in. 1960). Gas measurement, 
compression, electrical applications and characteristics, storage 
and conversion factors, fluid flow charts, water treatment, data 
for cooling tower and gas processes, equilibrium ratios. 

Making High Quality Gasoline with Iso-Paraffins, D.H. 
BELDEN, N.R.ADAMS. Natural Gasoline Assn America— 
Proc 38th Annual Convention Apr 1959 p 97-103. Results 
obtained from commercial application of Penex isomerization 
process for Cs and Ce paraffins, 


Analysis. See Natural Gasoline Plants—Instruments. 
NATURAL GASOLINE PLANTS 


See also Natural Gas—Conditioning ; Natural Gasoline. 


Design Technique for Cold Absorbers, C.S.FAULKNER. I. 
ALBIOL. Petroleum Engr v 32 n 4 Apr 1960 p C39-44. Tech- 
nique for estimating performance of main stream absorber in 
which temperature rise inside absorber is minimized by use 
of external controlled temperature contact between absorber 
residue gas and denuded lean oil; design procedure consists 
of 16 steps. 


How to Select Gasoline-Recovery Plant, R.F.McNAMARA. 
Oil & Gas J v 57 n 47 Nov 16 1959 p 186-7, 189-90. Both 
absorption and adsorption processes should be examined, when 
dehydration of gas system and gasoline removal need to be 
carried out; plant capacity above which oil absorption becomes 
economical; construction and operating costs; dehydration 
effect. 


Journal Survey of Natural-Gasoline Plants in United States. 
Oil & Gas J v 58 n 18 May 2 1960 p 107-12, 114, 116, 118, 
120-1, 128-5, 127-30, 182-6. Data on natural gasoline and 
cycling capacities in United States and Canada; tables include 
gas capacity and liquid products for each plant. 


Natural Gasoline Recovery, P.W.SHERWOOD. Petroleum 
v 23 n 5, 6 May 1960 p 175-7, June p 221-3. May: During 
first 6 mo of 1959, production of liquids at natural gasoline 
and cycling plants in United States averaged 35.9 mgd, set- 
ting all-time record; of this total, natural gasoline accounted 
for 11.2 mgd. June: Economics of feed preparation, gasoline 
absorption, and refrigeration ; capacity expansion at minimum 
investment; instrumentation improvement. 

New Gas Treater for Small-Volume Gasoline Recovery, R.J. 
HULL. Oil & Gas J v 58 n 1 Jan 4 1960 p 76-8. Equipment of 
plant consists of outside and inside heat exchangers, refrigera- 
tion chiller, stabilizer and refrigeration unit; treater has 
proved economical in range of 500 Mefd at 1.0 to 2.0 gal 
of gasoline/Mcf, up to 5000 Mecfd at 0.5 gal of gasoline/Mef ; 
unit dehydrates gas and extracts pentanes and heavier, some- 
what to exclusion of butane and propane; usually single 
product of about 20 lb Reid vapor pressure is made. 


Operator’s Handbook for Gasoline Plants. Petroleum Re- 
finer v 38 n 5, 8, 9, 10, 11 May 1959 p 155-60, Aug p 130-4, 
Sept p 261-6, Oct p 173-6, Nov p 307-8, v 39 n 1, 3, 4, 5, 7, 8, 
10 Jan 1960 p 185-94, Mar p 191-6, Apr p 133-8, May p 241-8, 
July p 157-60, Aug p 133-4, Oct p 163-6. May 1959: Plant 
operation. Aug: Piping and valves. Sept: Instruments for 
temperature, pressure, and flow control. Oct: Engine and 
compressors. Nov: Reciprocating pumps. Jan 1960: Rotary 
pumps. Mar: Electricity. Apr: Orifice meters. May: Positive 
displacement meters. July: Fire fighting and emergency sys- 
tems. Aug: Exchangers and tanks. Oct: Plant testing and 
water testing. 


Simple Sponge Oil Unit May Do Trick, D.F.HOGSETT. Pe- 
troleum Engr v 32 n 4 Apr 1960 p C9-13. Calculations to 
determine sponge oil stripper and absorber equilibrium; design 
procedures for sponge oil system; charts for evaluation of 
unit long after it has been in operation. 


What Are Effects of Data Selections on Process Equip- 
ment? M.STOCKING, J.H.ERBAR, R.N.MADDOX. Petroleum 
Engr v 32 n 4 Apr 1960 p C15-18. Data presented to show that 
choice of enthalpy and equilibrium data can have appreciable 
effect on distillation column design that results from process 
calculations ; plate-to-plate calculations, temperature profiles, 
vapor profiles, variations of vapor loading and variations in 
product; condenser and reboiler heat duties. 


Computer Applications. See Natural Gasoline Plants—Instru- 


ments. 


Control. See Natural Gasoline Plants—Instruments. 
Instruments. Chromatography for Gasoline Plant Control, M.V. 


PERRY. Natural Gasoline Assn America—Proc 88th Annual 
Convention Apr 1959 p 50-1. Consolidated 26-202 Process 
Chromatograph utilizes elution method of vapor-phase chroma- 
tography, whereby fixed sample of gas of liquid is introduced 
into carrier-gas stream, transported into chromatographic 
column and washed through; components of sample travel 
through column packing at different rates, and are detected 
and measured by thermal conductivity cell. 


Electronie Instrumentation Finds Favor at Anchor’s Ta- 
basco Plant, H.R.MARSH. Oil & Gas J v 58 n 6 Feb 8 1960 
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Oklahoma. 


Texas. 


NATURAL GASOLINE PLANTS—Continued 


p 115, 117-18, Major advantages for gasoline plant installa- 
tion are elimination of signal lag and infinite sensitivity; 
system offers centralized control from one location, thereby 
requiring only one operator per shift; plant operation has 
poe smoother, and startups and shutdowns have been made 
aster. 


How Chromatography can Improve Gasoline-Plant Profits, T. 
MITCHELL. Oil & Gas J v 58 n 2 Jan 11 1960 p 73-5. Ap- 
plication of chromatography for analysis of finished product, 
eontrol of fractionators to provide more stable operation, 
rapid analysis of absorber inlet and outlet gas to set optimum 
lean-oil rate, and analysis of flue gases; recommendations for 
selection of laboratory and process instruments. 


Machine Computation of Convergence Pressure, E.I.ORGA- 
NICK, B.J.HOLLINGSWORTH. Natural Gasoline Assn Amer- 
ica—Proe 38th Annual Convention Apr 1959 p 38-5. Digital 
computers may be programmed to select proper convergence 
pressure, Px, in course of flash calculation or other vapor- 
liquid equilibrium determination using Hadden method; NGAA 
K-Committee points out advisability of checking Px, refine- 
ment in procedure, whenever P/Px exceeds 0.4; block diagrams 
and equations amenable to programming for computer are 
offered to permit automatic checking of assumed Px when 
desired. 


Natural Gasoline Plant Investment and Profitability, W.A. 
FLING, Jr. Petroleum Engr v 32 n 4 Apr 1960 p C34-6. Major 
portions of computer program involve recovery, shrinkage, 
and residue gas; gross revenue; plant investment; expense; 
annual net earnings, percent return, and payout; depreciation, 
net profit; income tax, net profit; net cash, percent return 
and payout, and financial return percent; plant investment 
correlation; absorption and distillation facilities; and plant 
compressor facilities; limitations of program. 

Solution of Stripper-Stabilizer Problems by Use of Digital 
Computers, C.R.McNEESE. Natural Gasoline Assn America— 
Proce 38th Annual Convention Apr 1959 p 10-18. Digital com- 
puters can be programmed to give fast, accurate solutions to 
multicomponent fractionation problems; _ stripper-stabilizer 
equations are developed so that each of iteration forces variables 
of system is closer to their true values; mathematical analy- 
sis, programming technique and iteration convergency meth- 
ods necessary for use in solution of problem. 


Maintenance and Repair. Lube-Oil Analysis, W.E.SCRUGGS. 
Oil & Gas J v 58 n 2 Jan 11 1960 p 80-3; see also Pipe Line 
Industry v 12 n 2 Feb 1960 p 40-5. Mobil Oil’s nine yr of 
experience proves that analysis of lube-oil samples from en- 
gines and turbines used in natural gasoline plants can help 
preventive maintenance program; tests on viscosity, water 
percent by weight, and neutralization number indicate trou- 
bles and needed oil changes. 


New Laverne Gas-Products Plant Will Process 150 
M.M.c.f. of Gas Daily, W.T.LAWLER. Oil & Gas J v 58 n 21 
May 23 1960 p 86-9. Plant located in northwestern Oklahoma 
features gas-turbine-powered generators to provide all power 
requirements, hydraulic motor that utilizes pressure drop in 
rich-oil stream to drive lean-oil pumps, and instrumentation 
to extent that only one operator and helper are required for 
efficient operation ; extraction of propane, butane, and gasoline. 


What Makes This Plant Different? B.L.SHORT. Petroleum 
Engr v 32 n 4 Apr 1960 p C26-30. Special features of plant 
built at Laverne, Okla, includes gas fired turbines driving 
electric generators, direct fired process heater taking com- 
bustion air from exhaust of gas turbines, central control and 
instrument center, split deethanizer and reabsorber, and use 
of adsorption beds to control hydrocarbon dew point. 


Gas-Processing Plant Features. Oil & Gas J v 58 n 35 
Aug 29 1960 p 79. New Warren petroleum operated plant in 
Texas uses direct thermal stripping, fractionating lean-oil 
still, hydraulic recovery unit, and absorption oil presaturator. 

12,600 bbl. of Liquids Daily from 169 M.M.c.f. of Wet Gas, 
H.C.BOZEMAN. Oil & Gas J v 58 n 31 Aug 1 1960 p 131-2. 
Important features of Texas eastern’s flowsheet include power 
recovery turbines and two-stage separation before gas is con- 
tacted with absorption oil; analyses of product streams; char- 
acteristics of Rayne gas field. 


NATURAL LIGHTING. See Illuminating Engineering. 
NATURAL RESOURCES. See 


Coal; Diamonds; Forestry ; 
Fuels; Mineral Industry and Resources; Natural Gas; Oil 
Fields; Ore Deposits; Petroleum; Power Generation; Soils; 
Water Resources; Wood. 


NAVIGATION. See Air Navigation; Direction Finding Sys- 
tems; Inland Waterways; Ports and Harbors; Radar; Rivers; 
Satellites—Navigation Aids; Ship Equipment—lInstruments. 


NAVY YARDS. See Shipbuilding; Shipyards. 
NEELIUM. See Thermoelectricity. 

NEON. See Gases—Ionization ; Gases—Rare. 

NEON LAMPS. See Electric Lamps—Neon. 
NEOPRENE. See Rubber, Synthetic. 

NEPHELINE SYENITE. See Petrology—Soviet Union. 
NEPHELOMETERS 


Two Instruments for Atmospheric Optics Measurements, 
B.S.PRITCHARD, W.G.ELLIOTT. Optical Soe America—J v 
50 n 38 Mar 1960 p 191-202. Design of recording polar 
nephelometer for measuring volume scattering index of light 
passing through sample of natural atmosphere for scattering 
angle, polarization and wavelength; description of Portable 
Transmissometer for measurement of extinction coefficient 
within 5%. 

Visual Nephelometer, V.N.TSVETKOV, V.S.SKAZKA. Op- 
tics & Spectroscopy (English translation of Optika i Spek- 
troskopiya) v 7 n 6 Dee 1959 p 474-6. Nephelometer for study 
of index of diffusion of light by solutions of high molecular 
compounds is described; experimental methods are_ briefly 
examined; as example, data of measurements of two fractions 
of polystyrene in benzene are given; results are found in 
good agreement with data in literature. 


NEPTUNIUM. See Radioactive Materials. 
NETWORK ANALYZERS. See Electric Network Analyzers. 
NEUTRON DIFFRACTION APPARATUS 


German Neutron Diffraction Apparatus. Nuclear Energy v 
14 n 145 June 1960 p 269-71. Maschines fabrik Augsburg 
Nuremburg AG, West Germany, in collaboration with Inst of 
Tech Physics of Technological Univ of Munich, has developed 
neutron diffraction apparatus for studying structure and prop- 
erties of matter; apparatus and its functions and operation is 
described; apparatus is capable of analyzing magnetic struc- 
tures. 


NEUTRONS 


See also Gamma Rays—Measurement; Ionization Chambers ; 
Nuclear Energy; Nuclear Reactors; Nuclear Reactors—Fuels ; 
Nuclear Reactors—Moderators ; Oil Well Logging—Radinactive ; 
Radiation; Radioactive Materials; Spectrometers—Neutron ; 
Uranium—Fission. 


Age of Na-Be Neutrons in Water and Kerosene, D.G. 
FOSTER, Jr. Nuclear Science & Eng v 8 n 2 Aug 1960 p 
148-56. Age to indium resonance of nearly monoenergetic 
0.97-Mev neutrons from spherical Na-y-Be sources; flux age is 
13.9 plus or minus 0.2 cm? in water and 13.8 plus or minus 
0.2 em? in kerosene; thermal migration area measured con- 
currently is 21.5 plus or minus 0.4 cm? in water and 20.6 plus 
or minus 0.4 em? in kerosene; migration area calculated from 
resonance age is 22.2 plus or minus 0.5 cm? in water and 
21.8 plus or minus 0.5 em? in kerosene. 


Approximate Method for Treating Neutron Slewing Down, 
G.GOERTZEL, E.GREULING. Nuclear Science & Eng v 7n 
1 Jan 1960 p 69-72. Slowing down density, a, of neutrons in 
yeactor may be decomposed into sum of parts due to various 
nuclear species qd = qi+q2+ ... having corresponding scat- 
tering cross sections Us1, tts2; approximate relation between 
qi and isotropic flux phi(u), where u is lethargy, is proposed; 
mathematical equations derived; graphical data. 


Comparison Theorems for Estimation of Average Collision 
Probabilities—2, L.DRESNER. Nuclear Science & Eng v 7n 3 
Mar 1960 p 260-2. Extension of theorems previously presented, 
for estimation of collision probabilities for convex solids of 
irregular shape by comparison with solids for which average 
eollision probability is known. See Engineering Index 1959 p 
882. 


Complete Spherical Harmonics Solution of Boltzmann Equa- 
tion for Neutron Transport in Homogeneous Media with 
Cylindrical Geometry, W.KOFINK. Nuclear Science & Eng v 
6 n 6 Dee 1959 p 475-86. Treatment does not involve more 
tedious calculations than treatment in plane geometry; it is 
shown that functions of parameter with appropriate coeffi- 
cients are Legendre polynomials and Legendre functions of 
second kind as in case of plane geometry for “‘main”’ solu- 
tion, and derivatives of these functions for “complementary” 


solutions. 


Decay of Thermalized Neutron Pulse, M.NELKIN. Nuclear 
Science & Eng v 7 n 3 Mar 1960 p 210-16. Improved theoreti- 
cal basis presented for interpretation of pulsed-neutron tech- 
NAVAL VESSELS nique for measuring thermal-neutron absorption cross sec- 

F ' hi tions and transport parameters ; procedure given for exact 

See also Aircraft Carriers; Submarines; Warships. solution of Fourier-transformed, multivelocity transport equa- 

Britain’s Fastest Warship. Mar Engr & Naval Architect v tion in infinite medium; results given in terms of integral 
82 n 1000 Nov 1959 p 405-7. Brave class patrol vessels. Similar equations whose solution involves knowledge of energy-trans- 
description indexed in Engineering Index 1959 p 881 from fer cross sections between thermal neutrons and moderating 


various sources, material. 


NAVAJO DAM. See Dams, Earth—New Mexico. 
NAVAL ARCHITECTURE. See Marine Engineering. 


NAVAL SHIPYARDS. See Shipyards. 
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Elastic Seattering of Neutrons by Deuterons with Allowance 
for Polarization, P.G.BURKE, F.A-HAAS. Roy Soc—Proe v 
252 n 1269 Sept 8 1959 p 177-86. As previous caleulations of 
elastic scattering of low energy neutrons by deuterons have 
shown discrepancy between calculated and observed doublet 
scattering lengths, problem is formulated in variational man- 
ner and trial function is adopted which includes explicit 
polarization parameter; internucleonie interaction is assumed 
to be central with Gauss radial dependence and unperturbed 
deuteron ground state wave function is represented by two 
Gauss terms. 

Experimental Test of Theory of Neutron Diffusion in Me- 
dium Containing Cavities, ILF.ZHEZHERUN. J of Nuclear 
Energy, Reactor Technology pt B v 1 n 3 Mar 1960 p 200-3. 
English translation of article indexed in Engineering Index 
1959 p 882 from Atomnaya Energiya Mar 1959. 

Fission-to-Indium Age in Water, D.B.LOMBARD, C.H. 
BLANCHARD. Nuclear Science & Eng v 7 n 5 May 1960 p 
448-53. Redetermination of age tau(equals 1/6(r?) for neutrons 
of indium-resonance energy (1.46 ev) from point U-235 fission 
source is reported; foils were irradiated in geometrically sim- 
ple arrangement in Penn State Reactor pool, and counted in 
standard manner; value obtained, tau equals 27.3 plus or 
minus 0.9 cm2, is in better agreement with current theory 
than those from previous measurements, 


Invariant Imbedding and Neutron Transport in Rod of 
Changing Length, R.BELLMAN, R.KALABA, G.M.WING. 
Nat Acad Sciences—Proe v 46 n 1 Jan 1960 p 128-30. In 
previous papers authors have used method of invariant im- 
bedding, extension of invariance principles of Chandrasekhar 
and Ambarzumian, to study neutron behavior in fixed media; 
case now considered in which region changes in specified man- 
ner as neutron process goes on; equations formulated for sim- 
ple problem of neutrons moving in one dimensional rod, with 
process initiated by trigger neutron impinging on right end. 

Investigation of Effective Neutron Temperature, W.P.STIN- 
SON, L.C.SCHMID, R.E.HEINEMAN. Nuclear Science & 
Eng v 7 n 5 May 1960 p 435-41. Information has been in- 
ferred from measurements of ratio of thermal-fission activity 
of Pu-239 foil to that of U-235 foil; discussion of ratios ob- 
tained in various assemblies of natural U, Pb, and graphite, 


NEUTRONS—Continued 


tematic application of Laplace transform methods enables 
ealeulation of neutron collision density in nonabsorbing me- 
dium not only for large values of lethargy but also for small 
lethargy values corresponding to small numbers of collisions, 
and makes it unnecessary to solve differential equations for 
collision density between collisions. 


Slowing Down of Neutrons by Deuterium, M.M.LEVINE, 
K.E.ROACH, D.B.WEHMEYER, P.F.ZWEIFEL. Nuclear Sci- 
ence & Eng v 7 n 1 Jan 1960 p 14-20. Greuling-Goertzel 
method applied to calculation of slowing down of neutrons in 
deuterium and results compared with Selengut-Goertzel method, 
in which deuterium slowing-down is treated by age theory ; 
numerical results show excellent agreement between measured 
and calculated ages, and indicate that continuous slowing- 
down model for deuterium is inappropriate. 


Thermal Neutron Cross-Section Measurements of U-233, 
U-235, Pu-240, U-234, and I-129 with ORNL Fast Chepper 
Time-of-Flight Neutron Spectrometer, R.C.BLOCK, G.C. 
SLAUGHTER, J.A-HARVEY. Nuclear Science & Eng v 8 n 2 
Aug 1960 p 112-21. Cross section data fitted in energy range 
from 0.02 to 0.20 ev by least squares method, to equation 
(sigmat-sigmasc) = (a/E/?) + b, where sigmar and sigmase 
are total and scattering cross sections, E is neutron energy, 
and a and b are coefficients of fit; from least squares fit, 
2200 m/see neutron total cross sections of U-233, U-235, Pu- 
240, U-234, and I-129 were determined. 


Time-dependent Neutron Fluxes According to Multigroup 
Diffusion Theory, A.Y.OZEMRE. Nukleonik v 1 n 9 Dee 1959 
p 347-51. Multigroup theory of non-stationary case; it is found 
that one has to associate to each root of critical equation 
number of quantities equal to number of energetic groups, 
which may be ealled “generalized geometrical bucklings” ; 
qualitative discussion of reality of roots of critical equation. 

Time-Dependent Neutron Spectra, J.KOPPEL. Nuclear Sci- 
ence & Eng v 8 n 2 Aug 1960 p 157-63. Time-dependent slow- 
ing down of neutrons against free nuclei at rest is studied in 
space independent case; new approximate and exact solutions 
for constant scattering and 1/nu or constant absorption cross 
section are obtained and compared with previously reported 
work. 


Absorption. See Neutrons—Measurement; Nuclear Reactors— 


{W placed in center of graphite thermal column. 
' Control; Nuclear Reactors—Shielding. 


Neutron Project, Harwell. Nuclear Energy (formerly Nu- 
clear Energy Engr) v 14 n 140 Jan 1960 p 14-19. New labora- 
tory of Atomic Energy Research Establishment at Harwell is 

i’ designed to produce information of value in design and im- 
provement of nuclear reactors; for basic research into nu- 


Detectors. See Neutrons—Measurement. 
Diffraction. See Neutron Diffraction Apparatus. 
Generators. See Neutrons—Sources. 


bet clear structures it is equipped with high intensity pulsed 


source using neutron booster together with extensive range of 
neutron ‘‘time-of-flight’’ spectrometers; pulsed source up to 
750/sec is traveling wave linear accelerator producing electron 
bursts up to energy of 80 Mev; diagrammatic sketches of 
neutron booster, instrumentation layout, and layout of experi- 
ments, 


Neutron Research. Nuclear Energy Engr v 13 n 137 Oct 
1959 p 491-5. Knowledge of neutron properties and its interac- 
tion with matter, essential for understanding nuclear proc- 
esses in fission, high energy accelerators, research reactors, 
and research in controlled thermonuclear reactions; descrip- 
tion of some of work carried out by US Bureau of Standards 
on neutron research includes brief discussion of standard 
cross-section, standard sources, standard arrangement, detec- 
tors, shielding, and time of flight tests. 10 refs. 


Neutron Spectra Measurements, R.S.STONE, R.E.SLO- 
VACEK. Nuclear Science & Eng v 6 n 6 Dee 1959 p 466-74. 
Thermal neutron spectra have been measured with time-of- 
flight techniques; spectra obtained for pure water and for 
nearly homogeneous subcritical assembly where ratio of 
thermal absorption to high-energy scattering cross section was 
approximately 0.3; for each medium, spectra were measured 
at 298 and 586 K; experimental results presented and com- 
pared with calculated theoretical spectra. 


Rapid Assessment of Neutron Activation, R.B.MESLER. 
Nucleonics vy 18 n 1 Jan 1960 p 78-5. Graph provides quick 
and simple method for computing how much activity, or how 
great specific activity is produced by exposure to thermal 
neutrons; table provides values of mean life and saturated 
specific activities for 144 radionuclides upon exposure to 
thermal neutron flux of 10% n/em*/sec; procedure for making 
computation included with three illustrative examples. 


Resonance Capture of Neutrons in Nonheavy Absorbers, W. 
ROTHENSTEIN, J.CHERNICK. Nuclear Science & Eng v 7 n 
5 May 1960 p 454-7. Narrow resonance approximation is valid 
if practical width is small compared with maximum energy 
loss of neutron in elastic collision; if reverse is case, absorber 
atoms may be regarded as infinitely heavy; alternative method 
for calculating resonance capture is presented and compared 
with Monte Carlo calculations of capture fraction in bismuth- 
graphite lattices. 


Slowing Down of Neutrons, T.TEICHMANN. Nuclear Sci- 
ence & Eng v 7 n 4 Apr 1960 p 292-4. It is shown how sys- 


Measurement. See also Cosmic Rays; Counters; Ionization 


Chambers; Nuclear Reactors—Measurements; Radiation— 
Measurement. 


Apparatus with Circular Target for Study Scattering of 
High-Energy Neutrons at Low Angles, B.M.GOLOVIN, V.P. 
DZHELEPOV, Yu.V.KATYASHEV, A.D.KONIN, S.V.MED- 
VED’. Instruments & Experimental Techniques (English trans- 
lation of Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 
1959 p 729-32. Detector for scattered neutrons is telescope 
which uses scintillation counters with aluminum converters; 
system makes it possible to carry out measurements with neu- 
tron beams of relatively low intensity and is especially useful 
in experiments on small-angle scattering. 


Background Pulse Pile-Up in Neutron Counting Channels, 
J.L.BURKHARDT, R.C.WILSON. IRE—Trans on Nuclear 
Science v NS-7 n 1 Mar 1960 p 86-48. Results of study indi- 
cate that small pulse pile-up in test circuitry may greatly 
influence data taken with counters operating in high-back- 
ground gamma fluxes ; recommendations for design of circuitry 
with reduced pile-up. 


Calibration of Manganese and Gold Foils for Relative Neu- 
tron Flux Measurements, K.G.STEPHENS, W.M.COOPER. 
Brit J Applied Physics v 11 n 8 Aug 1960 p 842-5. Usual 
method of intercalibrating foils for relative flux measurements 
by comparing B- activities of foils after exposure to same 
neutron flux js compared with method dependent on weighing 
foils; mass intercalibrations agree to within 1% of activity 
intercalibrations for foils in range 90 to 100 mg/em?2 thick, if 
theoretical correction estimating B- absorption in foil is ap- 
plied to measured mass values. 


Construction d’un chronotron pour la mesure de temps de 
vol des neutrons rapides, J.DUCLOS. J de Physique et le 
Radium (Physique Appliquee) v 21 n 8 Mar 1960 p 19A-28A. 
Design of chronotron for measurement of time-of-flight of 
fast neutrons; chronotron uses storage circuits of 100 chan- 
nel amplitude analyzer ; time expansion is obtained by ar- 
rangement of “6BN6” tubes; halfwidth of prompt coincidence 
curves is y 7x10-° for y—vy coincidences from Co-60 and 
2x10 sec for n-a@ coincidences from (d,t) reaction. 


Current Developments in Neutron Detectors, F.GARDNER. 
Brit Communications & Electronics vy 7 n 8 Mar 1960 p 198- 
202. Properties of neutron detectors and factors influencing 
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their design and construction; gas-filled neutron detectors, 
fission counters, d-c ionization chambers, and proportional 
counters described. 


Determination of Absolute Neutron Flux by Gold Activation, 
J.F.RAFFLE. J Nuclear Energy: Reactor Science v 10 n % 
July 1959 p 8-13. With growing demand for more accurate 
cross-section determinations precise methods of flux measure- 
ment are required; technique for determining neutron flux in 
beam to better than 1% from absolute measurement of activity 
induced in gold foils by neutron capture; construction of 
special gridded ionization chambers with 1°B layers and 
calibration in terms of gold cross-section to form secondary 
standards described. 


Efficient Neutron Detector with Stable Energy Threshold, 
D.MILLER, R.K.HOBBIE. Rev Science Instruments v 31 n 6 
June 1960 p 621-3. Iteration of principle of range telescope 
to achieve neutron detector with 2% efficiency at 125 Mev; 
energy threshold is variable, yet its stability is high enough 
for precise asymmetry measurements; logic of counter intro- 
duces several economies in instrumentation. 


Experimental Check of Monte Carlo-Calculated Distribution 
of Resonance Neutron Capture in Gold Rod, J.HARDY, Jr., 
G.G.SMITH, D.KLEIN. Nuclear Science & Eng v 7 n 3 
Mar 1960 p 263-7. Calculation of spatial distribution of 
resonance neutron capture across 0.387-in. diam Au rod com- 
pared with corresponding measured distribution, obtained by 
activating small Au foils stacked across CD covered Au rod; 
difference between Monte Carlo calculation and measurement 
attributed to relatively unshielded capture at energies above 
250 ev, starting energy for neutrons in Monte Carlo calcula- 
tion. 


Iterative Method in Neutron Transport Theory, W.R.CON- 
KIE. Nuclear Science & Eng v 6 n 4 Oct 1959 p 267-71. 
Method for solving problems in neutron transport theory 
uses result of low order spherical harmonics calculation as 
initial function and attempts to improve this with one itera- 
tion; results for one-velocity Boltzmann equation with plane 
symmetry show good accuracy obtained for many practical 
cases. 


Liquid-Helium Goniometer-Mounted Cryostat for Single Crys- 
tal Automatic Neutron Diffractometer, S.C_:ABRAHAMS. Rev 
Sci Instruments v 31 n 2 Feb 1960 p 174-6. All-metal cryostat 
capable of maintaining single crystal at liquid helium tem- 
peratures ; crystal orientation is obtained by mounting cryostat 
on large goniometer head and tilting entire cryostat to re- 
quired position; maximum semivertical angle is 20°; complete 
assembly is used with SCAND for routine measurement of 
diffracted neutron intensities from single crystals between 4.6 
and 1.5 K. 


Measurement of Neutron Flux and Spectra for Physical and 
Biological Applications. US Bur Standards—Handbook n 72 
July 15 1960 92 p. Measurement is discussed, various methods 
are compared, and results of intercomparisons are given; 
neutron radiation instruments for area survey and personnel 
monitoring involving flux and spectrum measurements are 
included ; typical spectra of various neutron sources are shown. 
215 refs. 


Neutron Yield from 14 MeV Non-Elastic Interactions and 
(n, 2n) Cross-Section, P.P.LEBEDEV, Yu.A.ZISIN, Yu.8. 
KLINTSOV, B.D.STSIBORSKII. J Nuclear Energy: Reactor 
Science v 11 n 1 Nov 1959 p 39-42. English translation of 
article indexed in Engineering Index 1959 p 884 from Atom- 
naya Energiya Nov 1958. 


Polynomial Approximations in Neutron Transport Theory, 
W.R.CONKIE. Nuclear Science & Eng v 6 n 4 Oct 1959 
p 260-6. Milne problem, with absorption, of neutron transport 
theory solved by expanding angular distribution in Chebyshev 
polynomials, rather than more conventional Legendre poly- 
nomials; it is shown that Chebyshev approximation of order 
N, Tn approximation, gives results for extrapolated end point 
closer to exact results over most of range of absorption values 
considered than corresponding Pn approximation. 

Pulse Size from Neutrons of 0.14 to 2.8 Mev in Plastic 
Scintillator, M.GETTNER, W.SELOVE. Rev Sci Instruments 
vy 31 n 4 Apr 1960 p 450-1. Measurement of light output of 
sample of plastic scintillator for proton recoils from neutrons ; 
recoil protons of 1-Mev energy give about 1/5 light from 
1-Mev electrons; protons of 0.2 Mey give about ¥% light from 
0.2-Mev electrons. 

Recording of Nuclear Pulse Data, P.E.CAVANAGH. Nuclear 
Eng v 5 n 49 June 1960 p 255-7. Review and analysis of 
current techniques of recording nuclear data, which are used 
principally for uniform and routine applications such as slow 
neutron spectrometry. 


Resonanzflussmessung mit Aktivierungssonden, W.MAEN- 
NER, T.SPRINGER. Nukleonik v 1 n 9 Dee 1959 p 337-41. 
Resonance flux measurement with activated probes; for abso- 
Jute estimation of neutron flux by activation of resonance probes, 
it is necessary to know neutron self-screening in probe, when 
thick probes are used, and, in addition, magnitude of -self- 
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absorption when 8 counting is used; formula for determination 
of these two magnitudes giving resonance activation as func- 
tion of depth of penetration; experimental verification. 


Semiconductor Device for Fast- and Slow-Neutron Dosim- 
etry, C.A.KLEIN, W.D.STRAUB. Instn Elec Engyrs—Proc 
Vv 106 Pt B Supp n 16 May 1959 p 1735-9. Analytical and 
experimental work done on arrangement combining high- 
resistivity p-type germanium foil with thin linings of lithium-6 
for estimating biologically significant thermal-neutron doses. 
Paper 2986E. 


64-Channel Millimicrosecond Time Analyzer, T.P.LANG. IRE 
Nat Convention Ree v 7 pt 9 (Human Factors in Electronics, 
etc) 1959 p 181-40. 64-channel time analyzer developed for 
Fast Neutron Time-of-Flight Spectrometer measures time in- 
tervals of 0 to 500 musec to accuracy of less than one musec ; 
channel width is adjustable from .05 to 10 musec; analysis 
rates of up to 100 ke are possible; timing circuit is of vernier 
chronotron type; circuit design and general operating charac- 
teristics discussed. 


Standard Boron Solutions for Neutron Absorption Measure- 
ments, S.WEXLER. Nuclear Science & Eng v 8 n 3 Sept 1960 
p 270-3. Procedure is described for preparing deuterated boric 
acid solutions for use in absolute determination of cross 
section for absorption of thermal neutrons and for reference 
standards; suitability of solutions as standards is discussed 
in terms of purity of reagents, reproducibility of preparation, 
and composition of boric oxide used in preparation. 27 refs. 


Ueber die raeumliche Integration von Neutronenfeldern mit 
bewegten Neutronendetektoren, W.HAGE. Nukleonik vy 2 n 2 
Apr 1960 p 73-9. Spatial integration of neutron fields by 
means of moving neutron detectors; motion equations for 
probes or counter tubes, importance activation or pulse number 
of which is proportional to amplitude of known eigenfunction 
or mean value of neutron flux in plane, cylindrical, and 
spherically symmetrical media; examples of various measure- 
ments. 


Ueber einen Detektor fuer schnelle Neutronen, W.BALL, 
K.H.LAUTERJUNG. Zeit fuer Angewandte Physik v 11 n 7 
July 1959 p 245-7. Detector for fast neutrons; proton recoil 
counter for neutrons with energies over 1 Mev; protons are 
detected by ZnS screen activated with silver; thickness of 
sereen for maximum sensitivity is 15 mg/cm’. 


Use of Four-Inch Liquid Hydrogen Bubble Chamber as Fast- 
Neutron Spectrometer, H.E.ADELSON, H.A.BOSTICK, B.J. 
MOYER, C.N.WADDELL. Rev Sci Instruments v 31 n 1 Jan 
1960 p 1-10. Resolution of spectrometer system, used in 5-30 
Mev region, is determined by measuring monoergic (14.1-Mev) 
neutron spectrum from t(d.n)He* reaction with different 
neutron collimators; full width at half maximum of measured 
peak was 10% of peak energy; fast data-reduction system for 
analysis of recoil-proton tracks. 16 refs. 


Sources. Absolute Calibration of Ra-Be Neutron Source, G.P. 
FELCHER, E.GERMAGNOLI, M.MISCI. Energia Nucleare v 7 
n 1 Jan 1960 p 31-8. Strength of Ra-Be neutron source 
(504.81 mg Ra-+ 2.5 g Be) has been determined by absolute 
measurement of thermal neutron flux at one position within 
water tank and subsequently normalizing relative values of 
neutron flux at any other position; source strength resulted 
to be (5.87 plus or minus 0.18) 106 neutrons sec-!. 


Compact Pulsed Generator of Fast Neutrons, P.O.HAW- 
KINS, R.W.SUTTON. Rev Sci Instruments v 31 n 3 Mar 
1960 p 241-8. Study of factors influencing design of pulsed 
neutron generators, to show that by using reaction between 
tritium and deuterium, peak rates of 10!*/sec should be ob- 
tainable from quite small sources; method of keeping pressure 
of deuterium gas substantially constant, and permitting con- 
struction of “‘sealed-off’’ portable source; development of fast 
neutron generator capable of producing neutrons at rate of 
5x10!2/sec at voltage of 100 kv. 


Development of Compact Evacuated Pulsed Neutron Source, 
J.D.GOW, H.C.POLLOCK. Rev Sci Instruments v 31 n 3 Mar 
1960 p 235-40. Development of source whose principal element 
is sealed-off vacuum tube in which discharge between titanium 
tritide surfaces produces tritons, which then are accelerated 
to deuterium-loaded target; construction of tube producing 
approximately 107 neutrons in usec pulses and having life of 
several thousand pulses. 


Neutron Sources from Beryllium Reduction of Plutonium 
Dioxide, G.G.MICHAUD, R.R.BOUCHER. Can J Physies v 38 
n 4 Apr 1960 p 555-64, 3 plates. Production of sintered neutron 
source from Be reduction of PuOz; alloy formation occurs in 
presence of excess Be; sintered for 10 min at 1450 or 1250 C; 
neutron output from 93 to 98% of theoretical neutron yield 
for Be/Pu atom ratios of 13:1 or higher, represents simpler, 
more economic method of preparing Pu-Be alloy sources. 


NEWSPRINT. See Paper and Pulp Mills—Inmstruments; Paper 
Machinery; Pulp Manufacture, 
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NICKEL ALUMINUM ALLOYS. See Nickel and Alloys—Aging ; 


Nickel and Alloys—Heat Resisting; Nickel and Alloys—Me- 
chanical Properties; Nickel Metallography. 
NICKEL ALUMINUM BRONZE. See Bronze Foundry Practice. 
NICKEL AND ALLOYS 

See also Aircraft Materials—Nickel Alloys; Aluminum Nickel 
Alloys ; Chemical Equipment—Materials ; Copper Nickel Alloys ; 
Electron Tubes—Cathodes; Fasteners—Materials; Iron Nickel 
Alloys; Magnetic Materials; Mineral Industry and Resources ; 
Nuclear Reactors—Materials; Powder Metallurgy—Nickel ; 
Springs—Materials; Titanium Nickel Alloys; Wire—Nickel ; 
also all subject headings beginning with Nickel. 

Annealing and Hot Working High-Nickel Alloys. Metal 
Treatment & Drop Forging v 27 n 180 Sept 1960 p 367-72. 
Five forms of annealing considered include soft, dead-soft, 
temper or partial, low temperature or stress equalizing and 
bright annealing; hot working discussed, with gas pointed 
out as best fuel for heating high nickel alloys; forging, press- 
ing or bending procedures and approximate temperature 
ranges; tensile properties of some high nickel alloy forgings 
given; auxiliary factors in annealing high nickel alloys. 

Constitution of Nickel-Base Ternary Alloys, R.W.GUARD, 
E.A.SMITH. Inst Metals—J v 88 pt 6, 8 Feb 1960 p 283-7, 
Apr p 369-74. Feb: Discussion of nickel molybdenum alumi- 
num and nickel molybdenum silicon systems; phase rela- 
tions determined. Apr: Discussion of terminal solid solubility 
in nickel and phase relationships in nickel-rich section of 
Ni-Al-Si system at 1100 C, of Ni-Mo-Ti system at 900 and 
1175 C, and of Ni-Cr-Si system at 900 and 1100 C, 


René 41... New Higher-Strength Nickel-Base Alloy, R.J. 
MORRIS. Metal Progress v 76 n 6 Dee 1959 p 67-70. New alloy 
developed by Flight Propulsion Division of GE is composed of 
19% Cr, 10% Co, 10% Mo, 1.5% Al, 1 % Fe, etc, balance nickel ; 
it derives its strength principally from coherent gamma prime 
phase precipitate, Nis(Al, Ti), René 41 is producible in all 
mill forms and can be forged and welded; yield strength is 
superior to other commercial alloys up to 1400 F; alloy is 
expected to play important role in future jet engines and 
space vehicles. 

Structural Damage in Thermally Cycled Rene 41 and As- 
troloy Sheet Materials, D.P.MOON, J.A.VanECHO, W.F.SIM- 
MONS, J.F.BARKER. Battelle Memorial Inst—DMIC Report 
126 Feb 29 1960 23 p. Stress-rupture life at 1650 F and tensile 
properties at room temperature and at 1400 F were used to 
determine extent of structural damage in two nickel base 
alloys; all conditions of thermal cycling exposure caused at 
least some loss in strength of Rene 41; overaging was pri- 
marily responsible for damage at 1750 F, no loss of strength 
occurred in solution treated and aged Astroloy, but overaging 
had taken place and would probably have caused structural 
damage with further exposure. 

Aging. See also Nickel Titanium Alloys. 


Aging of Nickel Base Aluminum Alloys, R.O.WILLIAMS. 
Met Soc of AIME—Trans v 215 n 6 Dee 1959 p 1026-32. It is 
shown that NisAl precipitates homogeneously from nickel rich 
aluminum alloys as plates on (100) planes; prior to actual 
precipitation process occurs which is believed to be one of 
increasing short range order; after precipitating NisAl plates 
enlarge through competitive growth; discontinuous precipita- 
tion can occur simultaneously with above processes. 

Growth of Nis(Al, Ti) Precipitates in Ni-Cr-Ti-Al Alloy, 
N.E.ROGEN, N.J.GRANT. Met Soe of AIME—Trans v 218 
n 1 Feb 1960 p 180-2. Investigation to measure growth of 
(7) phase during aging; X-ray line broadening used as 
measure of precipitate particle size; variation of matrix lattice 
parameter, precipitate composition and hardness were related 
to particle size; arrestment of particle growth found at 
particle diameter of 600A and particles were spherical in 
shape; no consistent relationship found to exist between 
precipitate particle size and hardness. 


Issledovanie deformirovannogo v zakalennom sostoyanii splava 
nikel- khrom - alyuminii-titan, V.G.CHERNYI. Fizika Metallov 
i Metallovedenie v 8 n 2 Aug 1959 p 205-10. Investigation of 
deformation of hardened nickel-chromium-aluminum-titanium 
alloy ; tests to determine effect of plastic deformation on aging; 
study of intermetallic phase during dissociation. 


Metallographic Techniques for Age Hardening High-Tem- 
perature Alloys, R.P.MORENSKI, N.S.PITEA. Metal Progress 
v 77 n 3 Mar 1960 p 99-100, 100B. Nickel-base superalloys 
containing titanium are hardened by precipitation of NisTi in- 
termetallic compound; metallography needed to reveal changes 
in microstructure which occurred in vacuum melted, hot 
forged and rolled alloy composed of 87.8% Ni, 12.2% Ti with 
less than 0.005% B; phase transformations illustrated. 


Analysis. See also Metals Analysis. 


Analysis of Nickel—2, G.P.MITCHELL, G.ORME. Metallur- 
gia v 61 n 366 Apr 1960 p 185-90. Two spectrographie methods 
of analysis for electronic type nickel alloys dealt with; first 
method, powder technique due to E.K.JAYCOX, is discussed 
only from point of view of practical modifications considered 
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necessary; second technique, direct solution one, is _made 
possible by use of new solution electrode ; electrode is de- 
seribed and some general properties to be expected when used 
in solution analysis are indicated; method of nickel alloy 
analysis and results reported. (See first part indexed in 
Engineering Index 1959 p 885). 


Brazing. See Brazing. 
Corrosion. See also Electroplating—Solutions ; Metals Corrosion ; 


Nuclear Reactors—Corrosion. 

Die interkristalline Korrosion etc, H.GRAEFEN, G.BOEHM. 
Zeit fuer Metallkunde v 51 n 5 May 1960 p 245-52. Intererystal- 
line corrosion of Ni-Mo (67Ni-30Mo-5Fe) and Ni-Mo-Cr alloys 
(56Ni-16Mo-15Cr-5Fe-4W and 63Ni-16Mo-15Cr-5Fe) ; diagrams 
of instability regions vs annealing temperature and time from 
structure, plasticity (bend test), and weight loss determina- 
tions in boiling 10% HCl; corrosion explained by Mo or Cr 
Mo impoverishment at grain boundaries of Ni-Mo or Ni-Mo- 
Cr + alloys; electrochemical investigation; susceptibility of 
welded alloys. 


Elektronenoptische Studien an Oxydschichten etc, I.PFEIF- 
FER. Zeit fuer Metallkunde v 51 n 6 June 1960 p 322-6. In- 
vestigation by electron microscope (and chemical rite of 
oxide layers on nickel chromium (80Ni-20Cr) and nickel chro- 
mium iron alloys (60Ni-18Cr-18Fe and 30Ni-20Cr-43Fe) ; layers 
300-5004 thick consisted mainly of spinels; in layers 10-30u 
thick, considerable Cr203 was observed; in evaluation of own 
and literature data, difference is ascribed to selective oxidation. 


Kinetics of Nickel Corrosion in Sulfuric Acid, C.H.PITT, 
M.E.WADSWORTH. Met Soe of AIME—Trans v 218 n 3 June 
1960 p 395-401. In reported investigation weight loss was 
found to be linear with time; it varied directly with oxygen 
concentration ; independent variation of possible active species 
in solution indicated that undissociated sulphuric acid mole- 
cule plays important part in corrosion mechanism; rate deter- 
mining step was considered to be adsorption of oxygen on 
site containing adsorbed H2SO.. 


Korrosionsuntersuchungen an einer gesinterten Legierung 
mit 60%. Ni, 20% Fe und 20% Mo, H.J.BOOSS. Archiv fuer 
das Hisenhuettenwesen v 31 n 3 Mar 1960 p 195-7. Investiga- 
tion of corrosion of sintered alloy with 60% nickel, 20% iron, 
and 20% molybdenum; data on weight losses of cold rolled 
sheet in nitric, sulphuric, hydrochloric, citric, acetic, tartaric, 
and hydrofluoric acids as affected by acid concentration and 
time; change of tensile properties of annealed wire by ex- 
posure to acids; effect on sheet of exposure to industrial 
atmosphere, salt spray, and alternate wet and dry environment. 


New Ni Alloy Cuts Hot Sulfurie Bite, T.E.JOHNSON. Chem- 
Eng v 66 n 25 Dee 14 1959 p 194, 196, 198. Ilium 98, machin- 
able, cast alloy with Ni-Cr-Cu-Mo composition, shows excellent 
resistance to strong sulphuric acid; alloy also withstands hot 
acid over very wide range of concentrations; it is attacked by 
sulphuric acid above 80 C in 60-90R range; promising appli- 
cations are in pumps, valves, and fittings for sulphuric service. 


Oxydation a l’air de deux alliages refractaires (Nicral D 
et Hastelloy X) a 900 et 1100 C, JASSANNIER, R.DOMINGET, 
R.DARRAS. J Nuclear Matls v 1 n 8 Oct 1959 p 218-25. 
Oxidation in air of refractory alloys (Nicral D and Hastelloy 
X) studied at 900 and 1100 C, by means of recording thermo- 
balances and microscopic cross section examinations; at 900 C, 
surface oxidation rates of alloys are quite similar, but at 100 C 
Nicral D oxidizes faster; after heating at 1100 C for 150 hy, 
Nicral D shows intergranular oxidation and small amount of 
internal oxidation, whereas Hastelloy X is subject to internal 
oxidation. 


Creep. See also Metals and Alloys—Creep; Nickel and Alloys— 


Heat Resisting; Nickel and Alloys—Mechanical Properties ; 
Nickel Chromium Alloys. 


Relationship of Creep of Nickel-Copper Alloys to Solid 
Solution Concentration and Deformation Conditions, M.G. 
GAIDUKOV, V.A.PAVLOV. Physics of Metals & Metallog- 
raphy v 8 n 8 1959 p 95-100. English translation of article 
indexed in Engineering Index 1959 p 885 from Fizika Metallov 
i Metallovedenie Sept 1959. 


Role of Voids in Creep and Fracture of Pure Metal, P.W. 
DAVIES, J.P.DENNISON. Inst Metals—J v 88 pt 11 July 
1960 p 471-6. Influence of voids introduced into high purity 
nickel by sintering was studied and compared with vacuum 
melted metal; most important effect appears to be in draining 
off excess vacancies, which results in change in activation 
energy for creep; this gives increase in creep rate of order 
of magnitude required by observed results; theory of initiation 
of tertiary creep in void-free metals proposed. 


Deformation. See Nickel Metallography. 
Diffusion. See also Metals and Alloys—Diffusion. 


Diffusion in Alloys of System Nickel-Titanium, A.Ya.SHIN- 
YAEV. Physies of Metals & Metallography v 7 n 6 1959 
p 78-6. English translation of article indexed in Engineering 
sneer 1959 p 885 from Fizika Metalloy i Metallovedenie June 

do, 


Electric Properties. 


Electron Emission. 
Embrittlement. 


Fatigue. 


Finishing. 
Forging. 
Heat Resisting. 
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; Effect. of Plastics Deformation on Diffusion of Hydrogen 
in Nickel, H.H.GRIMES. Acta Metallurgica v 7 n 12 Dec 
1959 p 782-6. Results of measurements show that no sig- 
nificant change of diffusion coefficient was observed for defor- 
mations up to 10%; these results are in agreement with recent 
theoretical analysis of interstitial diffusion in strained systems 
based upon considerations of interatomic forces and strain 
gradients. 


Self-Diffusion in Nickel Single Crystals, A.MESSNER, R. 
BENSON, J.E.DORN. Am Soc Metals—Preprint n 193 for 
meeting Oct 17-21 1960 6 p. Using sensitive surface monitoring 
technique, volume diffusivity of Ni-63 into single Ni crystals 
was found to be given by D-5.8 exp (69,700/RT) over tem- 
perature range from 680 to 830 C. 


Stress Relaxation in Nickel-Copper Alloys, M.G.GAIDUKOV, 
V.A.PAVLOV. Physics of Metals & Metallography v 6 n 83 
1958 p 128-32. English translation of article indexed in En- 
gineering Index 1959 p 885 from Fizika Metallov i Metal- 
lovedenie n 3 1958. 


Unusual Grain Boundary Diffusion Effect in Impure Nickel, 
H.MYKURA. Philosophical Mag v 4 n 44 Aug 1959 p 907-11. 
Formation of ridges at grain boundaries of Ni during thermal 
etching; effect attributed to diffusion of vacancies along grain 
pore dani into specimen, caused by formation of internal gas 

ubbles. 


Magnetic Moments and Electron Transfer 
in Nickel-rich Binary Alloys, J.CRANGLE, M.J.C.MARTIN. 
Philosophical Mag v 4 n 45 Sept 1959 p 1006-12. New measure- 
ments of ferro-magnetic saturation magnetization of nickel- 
rich binary alloys containing dissolved Al, Si, Sb or Ge 
reported, and previous work on NiZn and NiSn alloys re- 
assessed; it is shown that electrons are transferred from solute 
atoms to 3d band of nickel at rates lower than maximum 
available valencies in every case. 


See Electrons—Emission. 
See also Metals and Alloys—Embrittlement. 


Embrittlement of High Purity Nickel, K.M.OLSEN, C.F. 
LARKIN, P.H.SCHMITT, Jr. Am Soc Metals—Preprint n 203 
for meeting Oct 17-21 1960 10 p. Grain boundary embrittle- 
ment by segregated nickel sulphide phase in high purity nickel 
containing 0.0009% S by weight, could only be produced if 
nickel was first cold worked and then heat treated in 450 
to 600 C range to induce recrystallization and grain growth; 
it is postulated that sulphide phase is precipitated early in 
recrystallization stage and carried along in grain boundaries 
with further grain growth; influence of O2 or Mg additions. 


Low-Cycle Fatigue of Two Nickel-Base Alloys by 
Thermal-Stress Cycling, F.J.MEHRINGER, R.P.FELGAR. 
ASME—Trans—J Basic Eng v 82 Ser D n 3 Sept 1960 p 661-70. 
Results of thermal strain cycling tests on two new high 
temperature materials, cast DCM alloy developed by Jet Engine 
Dept of General Electric Co, and cast Udimet 500, developed 
by Utica Metals Div of Kelsey-Hayes Co; special problems 
associated with testing such low ductility materials. Paper 
59-A-58. 


Study of Thermal-Fatigue Behaviour of Metals, E.GLENNY, 
T.A.TAYLOR. Inst Metals—J v 88 pt 11 July 1960 p 449-61. 
Nickel base high temperature alloys studied, mainly by using 
laboratory technique with hot and cold fluidized beds as heat- 
ing and cooling media; succession of heating shocks is gen- 
erally more damaging than that of cooling shocks between 
same temperature limits; duration of heating shock and upper 
temperature of cycle are dominant factors; thermal-fatigue 
cracks are initiated at surface and are intercrystalline in 
origin and propagation; significant effect of surface oxidation 
on thermal fatigue life. 


See Metals Finishing. 
See Forgings—Nickel. 


See also Aircraft Materials—Heat Resisting ; 
Metals and Alloys—Heat Resisting ; Nickel and Alloys—Aging ; 
Nickel and Alloys—Fatigue; Nickel Chromium Alloys. 


Heat-Resisting Alloys. Metal Industry v 96 n 12 Mar 18 
1960 p 227-30. Applications of Nimonic and Inconel outside 
aircraft industry; heat treatment applications; sintering 
equipment; enameling ovens; furnace parts; other applica- 
tions. 

Mechanism of Beneficial Effects of Boron and Zirconium 
on Creep Properties of Complex Heat-Resistant Alloy, R.F. 
DECKER, J.W.FREEMAN. Met Soe of AIMH—Trans v 218 
n 2 Apr 1960 p 277-85. Mechanism of improvement of creep 
properties of 55 Ni-20 Cr-15 Co-4 Mo-3 Ti-3 Al alloy at 
1600 F found to be pronounced stabilizing effect of traces of 
B and Zr on grain boundaries of alloy; alloy with low B and 
Zy was subject to rapid agglomeration of M23 Cs and yy’ in 
grain boundaries, followed by depletion of 7’ and intergran- 
ular microcracking at grain boundaries transverse to applied 
stress; brittle fracture then occurred by linking of micro- 


cracks. 21 refs. 
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Microstructural Study of Response of Complex Superalloy 
to Heat Treatment, J.R.MIHALISIN, J.S.TWANSKI. Met Soc 
of AIME—Trans v 215 n 6 Dee 1959 p 912-16. Investigation 
shows that heat treatment which results in low ductility for 
Inconel “700” appears to be associated with formation of 
McC carbide in Widmanstaetten distribution; this type of 
precipitation can be suppressed by suitable heat treatment 
with concurrent increase in ductility; various other phases 
precipitated in this alloy are also identified. 


New Series of Nickel-Base Alloys for Advanced-Temperature 
Applications, J.C.FRECHE, W.J.WATERS, T.J.RILEY. Am 
Soe Metals—Preprint n 214 for meeting Oct 17-21 1960 15 p. 
Alloys not requiring vacuum melting developed at NASA 
Lewis Research Center; effect of systematic alloying additions 
upon properties of basic Ni alloy with 6% Al, 6% Cr, 8% Mo 
and 1% Zr investigated; full scale turbojet engine studies 
with turbine blades of one of more promising alloys conducted 
to determine its performance in severe application; turbine 
blade material studies in J33 turbojet engine at 1800 F gas 
temperature made. 


Nickel-Based, Vacuum-Melted, Experimental High-Tempera- 
ture Alloys, J.H.GITTUS. Metal Treatment & Drop Forging 
v 27 n 172 Jan 1960 p 15-18. Description of results obtained 
from three vacuum melted, wrought alloys designated M14V, 
M15V and MI7V, and two cast alloys, M4VC and M6VC. 


Verbesserung der Zeitstandeigenschaften von warmfesten 
Nickellegierungen ete, K.E.VOLK, A.W.FRANKLIN. Zeit fuer 
Metallkunde v 51 n 3 Mar 1960 p 172-9. Improvement of creep 
properties of heat resisting nickel alloys by very small addi- 
tions of boron and zirconium; results of creep tests and 
investigations of structure (including residue analyses of 
grain boundary precipitates) on Nimonic 80A, 90, and 95 with 
and without B and/or Zr; 0.006-0.01% B or 0.05-0.83% Zr 
(depending on base alloy) gave best results, ascribed mainly 
to effect on resistance to deformation of alloys. 

Verhalten von Nickel und Nickel-Basis-Legierungen in der 
Waerme, W.JUNG-KOENIG. Metall vy 14 n 9 Sept 1960 p 
879-85. High temperature behavior of nickel and nickel base 
alloys; review of literature; tabulation and plotting of criti- 
cally selected data for easy comparison, particularly of recrys- 
tallization and creep behavior of different alloys. 22 refs. 

Heat Treatment. See Metals and Alloys—Spark Hardening ; Nic- 
kel and Alloys—Heat Resisting ; Nickel and Alloys—Mechanical 
Properties. 


Irradiation. See Metals and Alloys—Irradiation. 
Machinability. See Metals and Alloys—Machinability. 
Machining. See also Metals Cutting. 


Machining Nimonic. Aircraft Production v 22 n 6, 7 June 
1960 p 236-9, July p 275-9. June: Recommendations on turn- 
ing tool geometry, cutting oils and compounds, and turning 
and boring practice for machining Nimonic high-nickel alloys, 
based on information by manufacturers of Nimonic, Henry 
Wiggin and Co, Ltd. July: Grinding, milling, drilling and 
broaching practice for same series of alloys; tables. 


Magnetic Properties. See also Magnetic Materials; Magnetic 
Measurements ; Nickel Iron Alloys. 


Die Koerzitivkraft von Nickel und Hisen-Nickel-Legierungen 
bei plastischer Verformung, E.KNELLER, G.SCHMELZER. 
Zeit fuer Metallkunde v 51 n 6 June 1960 p 342-9. Coercive 
force of nickel and nickel iron alloys (to 50% Fe) during 
plastic deformation; discussion of data obtained by magnetic 
measurements, plotting of stress strain curves, and examina- 
tion of stressed surfaces by electron microscope; behavior 
observed on single crystals and some polycrystalline material 
is interpreted by magnetoelastic interaction between magnetiza- 
tion and dislocations; effect of Fe content of nickel. 26 refs. 


Mechanical Properties. See also Metals and Alloys—Mechanical 
Properties ; Nickel and Alloys—Creep ; Nickel and Alloys—Em- 
brittlement; Nickel and Alloys—Fatigue; Nickel and Alloys— 
Heat Resisting; Nickel Chromium Alloys; Nickel Metallog- 
raphy. 

Dependence on Temperature of Shear Modulus and Internal 
Friction of Some Nickel-Based Alloys, 1.G.POLOTSKII, Z.L. 
KHODOV. Physics of Metals & Metallography v 7 n 2 1959 
p 110-13. English translation of article indexed in Engineering 
Index 1959 p 886 from Fizika Metallov i Metallovedenie Feb 
1959. 


Influence of Heat-Treatment and Composition on Micro- 
structure and Creep Behaviour of Nimonic 80A-Type Alloy, 
C.W.WEAVER. Inst Metals—J v 88 pt 11 July 1960 p 462-7. 
Improved creep properties were obtained by direct transfer 
after solution treatment at 1200 C to 950-980 C; procedure 
led to coarse grain boundary segregation of duplex precipitate 
consisting of chromium carbide particles mixed with some ¥ 
phase, Nis(Ti, Al) ; structure gave long life and good ductility 
in creep; heat treatments producing finely dispersed carbide 
in matrix resulted in short times to rupture, with low elon- 
gations. 
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NICKEL AND ALLOYS—Mechanical Properties—Continued 


Intergranular Cavitation, Structure, and Creep of Nimonic 
80A-Type Alloy, C.W.WEAVER. Inst Metals—J v 88 pt 7 
Mar 1960 p 296-300. Correlations found between composition, 
microstructure, type and number of cracks produced during 
creep, time to rupture, and elongation, which suggest that 
influence of microstructure on creep behavior operates through 
its influence on mechanism of crack nucleation and growth; 
two types of cavity were found, depending on carbon content 
and heat treatment; influence of grain boundary structure 
on cavitation may be explained in terms of recent hypotheses 
of crack nucleation. 


Mechanical Properties of Nickel-Aluminium Alloys, V.A. 
PAVLOV, I.A.PERETURINA. Physics of Metals & Metal- 
lography v 8 n 3 1959 p 88-94. English translation of article 
indexed in Engineering Index 1959 p 886 from Fizika Metallov 
i Metallovedenie Sept 1959. 

Some Effects of Grain-Size on Mechanical Properties of 
Nimocast 258, F.G-HAYNES, D.R.WOOD. Metal Treatment & 
Drop Forging v 27 n 177 June 1960 p 219-23. Control of 
grain size of investment cast test bars of nickel base alloy 
achieved by vacuum casting at pre-determined pouring tem- 
peratures; room temperature tensile tests have shown little 
variation of strength and ductility; in stress rupture and 
rotating bend fatigue tests at 750, 870 and 980 C, effect of 
grain size variation is also small; at room temperature, fine 
grain size appears to be detrimental to consistency. 


Testing. See Metals Testing. 
Welding. See Welding—Nickel Alloys. 
NICKEL CADMIUM ALLOYS. See Electric Batteries. 


NICKEL CARBONYL. See Dies—Manufacture; Foundry Prac- 
tice—Patternmaking ; Powder Metallurgy. 


NICKEL CHROMIUM ALLOYS 


See also Furnaces, Electric—Protective Atmospheres; Nickel 
and Alloys; Nickel Metallography. 


Effect of Aluminium and Titanium on Hardening and De- 
hardening of Alloys of Chrome-Nickel Type, M.P.ARBUZOV, 
V.G.CHERNYI. Physics of Metals & Metallography v 7 n 3 
1959 p 111-15. English translation of article indexed in En- 
gineering Index 1959 p 887 from Fizika Metalloy i Metal- 
lovedenie Mar 1959. 


New Alloy Resists Furnace Gases, F.S.SIBLEY. Iron Age 
v 185 n 18 May 5 1960 p 74-5. Chromel-AA is modified 80-20 
Ni-Cr alloy developed by Hoskings Mfg Co which is made 
unique by adding critical amounts of Fe, Si, Co, Mn, and Cb; 
tests indicate that new material has improved resistance to 
corrosion, intergranular attack and carburization. 


On Question of Basie Types of ‘“Composition-Creep Strength” 
Diagram for Metal Systems, LI.KORNILOV, N.T.DOMO- 
TENKO. Physics of Metals & Metallography v 7 n 8 1959 
p 49-53. English translation of article indexed in Engineering 
Index 1959 p 887 from Fizika Metalloy i Metallovedenie Mar 
1959. 


Strukturni cinitele ovlivnujici creepove vlastnosti vytvrdite- 
Inych slitin Ni-Cr, W.BETTERIDGE. Hutnicke Listy v 14 n 7 
Dee 1959 p 1138-7. Structural factors affecting creep proper- 
ties of precipitation hardening Ni-Cr alloys; addition of high 
melting point elements to solid solution increases thermal 
stability of alloys; precipitation hardening effect and consti- 
tution of NisTi, NisAl and carbides discussed in detail; while 
B and Zr strengthen grain boundaries, low melting elements 
such as Pb, Sb, Sn, and § lead to intergranular breakdown 
under stress. 


Vliv molybdenu nastrukturu a mechanicke vlastnosti za 
vysoke teploty litych, vysoce zarupevnych slitin Ni-Cr, H. 
ZEUNER. Hutnicke Listy v 14 n 7 Dee 1959 p 1145-54. Influ- 
ence of Mo on structure and high temperature mechanical 
properties of creep resisting Ni-Cr cast alloys; alloys suitable 
for precision casting discussed; because of difficulties of 
burn-up of PH (precipitation hardening) elements Al and Lt by a 
attention is drawn to use of 20% Cr where PH effect is 
achieved by alloying with up to 16% Mo, 2.5% W, and in- 
creased C; studies indicate PH achieved by formation of 
complex Cr and Mo carbides. 


Zur Deutung des K-Zustandes, H.G.MUELLER, P.MUTH. 
Dresden. Hochschule fuer WVerkehrswesen—Wissenschaftliche 
Zeit v 6 n 2 1958-59 p 267-75. Interpretation of K-state; 
investigation of processes of formation and destruction of 
K-state by measurement of specific electric resistance, differen- 
tial thermoelectric voltage, and Hall coefficient of Ni-Cr 
alloy, and 2 Ni-Cr-Fe alloys, as function of heat treatment 
and degree of cold rolling; results of measurement may be 
interpreted as displacement of Fermi level to smaller energies 
when forming K-state. 


NICKEL CHROMIUM IRON ALLOYS. See Nickel and Alloys 
Corrosion; Nickel Chromium Alloys; Nickel Metallography. 


NICKEL CHROMIUM TITANIUM ALLOYS. See Nickel and 
Alloys—Aging. 


NICKEL COBALT ALLOYS 

See also Metallurgy—Physical Chemistry. 

Electronic Specific Heats of Some Nickel-Cobalt Alloys, J.C. 
WALLING, P.B.BUNN. Phys Soc—Proe v 74 n 478 pt 4 Oct 
1959 p 417-23. Low temperature specific heat measurements on 
Ni, Co, and four alloys of Ni and Co described ; shown that 
8d band unlikely to be parabolic, as assumed, at Fermi limit 
in Ni; assuming that relative magnetization is unity for Ni 
and alloys, shape of 3d band calculated from measured values 
of y, coefficient of electronic heat capacity, resultant curve 
is in good agreement with theoretical curve obtained by 
Fletcher in 1952. 

NICKEL COPPER ALLOYS. See Copper and Alloys—Stand- 
ards; Magnetic Materials; Metallurgy—Physical Chemistry ; 
Nickel and Alloys—Creep ; Nickel and Alloys—Diffusion. 

NICKEL COPPER COBALT ALLOYS. See Magnetic Materials 
—Ferrites. 

NICKEL DEPOSITS 


See also Copper Nickel Deposits; Nickel Mines and Mining ; 
Ore Deposits—Theory. 


India. Nickel-Ore Deposits in India, S.C.CHAKRAVARTY., In- 
dian Minerals v 8 n 3 July-Sept 1959 p 196-212. Classes of 
nickel ore deposits and conditions of their formation; possible 
sources of nickel are serpentine belts of Manipur, certain 
ophiolite belts, and Andaman Islands. 


Philippine Islands. Morphological Study of Surigao Nickelifer- 
ous Laterites Mindanao, Philippines, F.B.ESGUERRA. Philip- 
pine Geologist v 14 n 2 June 1960 p 29-53, 1 table. Nickelifer- 
ous deposits, composed chiefly of iron laterites and decom- 
posed serpentinite are residual products of weathering of 
serpentinized ultramafic rocks; morphological treatment cov- 
ers: color, profile constitution, general appearance of profile 
habitus, depth of profile and thickness of respective horizons, 
texture of ore column, structure, concretions and foreign in- 
clusions, moisture and apparent specific gravity, and erodibil- 
ity. 

Washington. Geologie Setting of Nickel Occurrences on Jumbo 
Mountain, Washington, J.W.MILLS. Min Eng v 12 n 3 Mar 
1960 p 272-4. Rocks of Jumbo Mountain comprise series of 
folded Tertiary sediments sandwiched between two extensive 
intrusives, gabbro on northeast and quartz diorite on south- 
west, and has been intruded by dikes of fresh and serpen- 
tinized dunite; disseminated nickeliferous pyrrhotite occurs in 
dunite dikes; mineralized zones alternate with layers of soft, 
black, oxidized schistose dunite; mineralization is restricted 
to fractured zones. i 


NICKEL FILMS. See Films—Magnetic. 

NICKEL GOLD ALLOYS. See Metallurgy—Physical Chemistry. 
NICKEL HAFNIUM ALLOYS. See Hafnium. 

NICKEL INDIUM ALLOYS. See Nickel Metallography. 
NICKEL IRON ALLOYS 


See also Iron Nickel Alloys; Magnetic Materials; Nickel 
and Alloys—Magnetie Properties. 

High Resistivity Nickel-Iron Alloys With Rectangular 
Hysteresis Loops, AAHART. Brit J Applied Physics v 11 n 2 
Feb 1960 p 58-60. Method of magnetic annealing is described 
which allows desirable magnetic properties of 65/35 nickel- 
iron alloy to be retained in alloys containing 3% molybdenum 
but increases resistivity from 19 to 53 w-ohm cm; method in- 
volves longer time of anneal at lower temperature than usual 
method but is not more difficult to carry out; results reported 
also support theory of magnetic annealing proposed by S. 
TANIGUCHI. 


NE IRON MOLYBDENUM ALLOYS. See Magnetic Ma- 
terials. 


NICKEL METALLOGRAPHY 


See also Magnetic Materials; Metallography; Nickel and 
Alloys; Nickel Chromium Alloys; Nickel Iron Alloys; Nickel 
Molybdenum Alloys; Nickel Titanium Alloys. 


Beitrag zur Kenntnis des ternaeren Systems Nickel-Indium- 
Kohlenstoff, L.J.HUETTER, H.H.STADELMAIRR, A.C. 
FRAKER. Metall v 14 n 1 Jan 1960 p 21-2. Contribution to 
study of nickel indium carbon ternary system; results of 
microscopic and X-ray investigations and cooling curves of 
alloys in nickel corner of diagram (to 10.2 at.-% C and 81 
at.-% In) are used to construct isothermal section at 835 C. 


Distortions in Crystal Lattice in Alloys Based on Nickel at 
Temperatures of 20-500 C, B.M.ROVINSKII, A.ILSAMOILOV, 
G.M.ROVENSKII. Physics of Metals & Metallography vy 7 n 1 
1959 p 73-83. English translation of article indexed in Engi- 
neering Index 1959 p 888 from Fizika Metallov i Metallove- 
denie Jan 1959. 


Investigation of Transformations in Alloyed Permalloy, M.P 
RAVDEL, Ya.P.SELISSKII. Physics of Metals & Metallog- 
raphy v pf sa 6 1959 p 82-8. English translation of article in- 
dexed in Engineering Index 1959 p 888 from Fizika Metallov 
i Metallovedenie June 1959, 
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NICKEL METALLOGRAPHY—Continued 


Investigations of Annealing of Nickel Deformed by Com- 
pression by X-ray and Stored Energy Measurements, D. 
MICHELL, E.LOVEGROVE. Philosophical Mag v 5 n 53 May 
1960 p 499-518. Geiger-counter spectrometer measurements cf 
X-ray diffraction patterns from specimens of bulk nickel de- 
formed by 25% cubic compression and annealed in various 
degrees; no evidence found for change in background in- 
tensity or in lattice parameter; analysis of diffraction prc- 
files by several methods; derivation of stored energies. 16 refs. 


Magnetic Analysis of Deformation Structure Due to Cold 
Rolling and Recrystallization in Pure Electrolytic Nickel, N.L. 
BRIUKHATOV, N.A.GRINCHAR, I.la.EKAMASOV. Acad 
Sciences USSR—Bul-Phys Series (English Translation) vy 22 
n 10 1958 p 1229-35. (Columbia Tech Translations, New York, 
NY). Method is developed for magnetic analysis of deforma- 
tion and recrystallization textures; influence of dezree of 
purity of metal and of conditions of cold rolling and heat 
treatment on development and character of texture and re- 
sidual internal stresses is elucidated. 


Modifications in Structure of Nickel and of Titanium Solid 
Solutions in Nickel During High Temperature Defscrmation, 
V.M.ROZENBERG, L.V.GRADOVA. Physics of Metals & 
Metallography v 7 n 5 1959 p 78-86. English translation of 
article indexed in Engineering Index 1959 p 888 from Fizika 
Metallov i Metallovedenie May 1959. 


Nucleation of Nickel Whiskers, R.E.CECH. Acta Metal- 
lurgica v 7 n 12 Dee 1959 p 787-92. Nucleation step in forma- 
tion of nickel whiskers by hydrogen reduction of halide salts 
was examined; finding of Gorsuch that whiskers were nucle- 
ated on oxide were confirmed and it was demonstrated that 
nucleation step for whisker formation was hydrogen reduction 
of nickel oxide to metal. 

Phase Changes in Precipitation Hardening Nickel-Chromium- 
Iron Alloys during Prolonged Heating, C.C.CLARK, J.S. 
IWANSKT. Met Soc of AJME—Trans v 218 n 2 Apr 1960 p 
368-9. Discussion of paper indexed in Engineering Index 1959 
p 888 from Aug 1959 issue. 


Potentiostatische Isolierung von Gefuegebestandteilen in 
Nickellegierungen, C.ILSCHNER-GENSCH. Archiv fuer das 
Eisenhuettenwesen v 31 n 2 Feb 1960 p 97-102. Potentiostatic 
isolation of structural constituents in nickel alloys; current 
density/potential measurements on Ni, Cr, and 75% Ni-25% 
Cr alloy in 3% potassium bromide solution with and without 
HCl, and on NisAl, NisTi, CriC3, and CresCe in different elec- 
trolytes for development of isolation technique and apparatus ; 
results for 74% Ni alloy after different heat treatments; elec- 
tron microscopy. 

Relationship of Structure to Mechanical Properties in Udi- 
met 500, M.KAUFMAN, A.E.PALTY. Met Soe of AIME— 
Trans v 218 n 1 Feb 1960 p 107-16, (discussion) n 6 Dec p 
1123-4. Phases of nickel base, aluminum titanium precipitation 
hardened alloy and their temperature dependence investigated ; 
behavior of phases together with observed grain size variations 
produce fairly good explanation of changes in mechanical 
properties brought about by different fabrication and heat 
treatment processes. 


Solid Solution and Second Phase Strengthening of Nickel 
Alloys at High and Low Temperatures, R.M.N.PELLOUX, 
N.J.GRANT. Met Soe of AIME—Trans v 218 n 2 Apr 1960 p 
232-7. Several Ni-Cr, Ni-Mo, and Ni-W alloys were prepared 
as vacuum melted alloys; tensile tests at room temperature 
and stress rupture tests at 1200 and 1500 F were run for 
time periods to give fracture in 0.1 to 500 hr; observations 
made of solid solution and second-phase strengthening or weak- 
ening, coupled with studies of ductility and role of structure 
on noted behavior patterns. 


Surface Energy of Solid Nickel, E.RLHAYWARD, A.P. 
GREENOUGH. Inst Metals—J v 88 pt 5 Jan 1960 p 217-20. 
Surface energy of pure nickel in argon measured by method 
of Udin, Shaler, and Wulff; at 1250 C it is 1850 ergs.cm~*, and 
at melting point, 1725 ergs.cm-?; these results are consistent 
with theoretical estimates; experimental evidence indicates 
that wires deform by Nabarro-Herring diffusion mechanism ; 
activation energy for self diffusion derived in this work is 49.5 
keal/g-atom, which is considerably less than value of 66.5 
keal/g-atom obtained by radioactive tracer technique. 


X-ray Study of Distortions and Binding Forces in Crystal- 
line lattice of Nickel-Based Solid Solutions, N.A.LNOSKOVA, 
V.A.PALOV. Physics of Metals & Metallography v 7 n 3 1959 
p 75-9. English translation of article indexed in Engineering 
Index 1959 p 888 from Fizika Metallov i Metallovedenie Mar 
1959. 


NICKEL METALLURGY 


See also Metallurgy—Physical Chemistry; Metals Melting ; 
Nickel Ore Treatment; Nickel Refining; Powder Metallurgy 
—Nickel. 

Epoxy Resins Protect Concrete Tanks in Direct-Reduction 
Nickel Refining. Eng & Min J vy 161 n 7 July 1960 p 82-3. At 
Port Colborne, Ont, nickel refinery epoxy coating protects 272 


NICKEL METALLURGY—Continued 


cell tanks against attack by hot, acid electrolyte in direct 
reduction process; epoxy coatings are two part formulations 
consisting of resin and curing agent. 


Hydrogen Precipitation of Nickel from Buffered Acid Solu- 
tions, S.C.SIRCAR, D.R.WILES. Met Soc of AIME—Trans v 
218 n 5 Oct 1960 p 891-3. Rate was studied of hydrogen reduc- 
tion of nickel ions in acetate-buffered solutions, using nickel 
catalyst; between 130 and 160 C, rate is found to be propor- 
tional to catalyst area, nickel ion concentration, and hydrogen 
pressure; effect of hydrogen ions is to reduce observed ra‘e, 
likely by causing reverse reaction (dissolution) to proceed; 
experimental activation energy is 25 kcal/mole. 


Studies on Cathode Film (Catholyte Film Around Catho7’e 
Surface) in Nickel Electrorefining Process, K.MABJIMA. Min 
& Met Inst Japan—J v 75 n 857 Nov 1959 p 1045-8. Pt 1. 
Sampling apparatus for cathode film and results of prelim- 
inary experiment. 

NICKEL MINES AND MINING 


Finland. Kotalahden kaivos, E.TURUNEN. Teknillinen Aika- 
kauslehti v 49 n 14-15 Aug 10 1959 p 448-50. Kotalahti mine; 
geology of area and mining activities near Leppavirta, where 
FeS2 will be treated by flotation; metallurgical processing will 
be done in melting plant at Hayavalta. 


Manitoba. Thompson Manitoba’s Great New Camp. Western 
Miner & Oil Rev v 33 n 10 Oct 1960 p 48-53. Mining, concen- 
trating, smelting and refining of electrolytic nickel are all 
done at plant site; scheduled production is 75,000,000 lb of 
nickel plus small amounts of copper, gold, silver and platinum 
metals; underground development includes sinking of 2100 ft 
production shaft and 1057 ft development shaft. 


Power Supply. See Hydroelectric Power Plants—Manitoba. 
Transportation. See Gas Turbines—Automctive. 


NICKEL MOLYBDENUM ALLOYS. See Metals and Alloys— 
Corrosion Resisting; Molybdenum Nickel Alloys; Nickel and 
Alloys; Nickel Metallography. 


NICKEL ORE TREATMENT 
See also Nickel Mines and Mining; Ore Treatment. 


Concentration of Nickel Ore from New Caledonia, S.B.HUD- 
SON. Australia. Commonwealth Sci & Indus Research Organi- 
zation—Ore Dressing Investigations—Commonwealth Mining 
Dept, Univ of Melbourne—Report n 593 Apr 1960 4 p. Sample 
of nickel ore assaying 2.6% Ni was submitted for magnetic 
and electrostatic separation tests: crushing to 36 mesh, fol- 
lowed by classification, yielded slime fraction assaying 2.69% 
Ni, and containing 61.8% of nickel; nearly all of these slimes 
occur in -40u range, and hence cannot be treated in com- 
mercial electrostatic and dry magnetic separatora 


Levack Mill. Mine & Quarry Eng y 26 n 5 May 1960 p 210- 
12. New ore milling plant in Sudbury area of Ontario is de- 
signed to counter rising costs with increased production ef- 
ficiency from technological advances; it employs instrumen- 
tation to permit centralized or automatic control of crushing, 
grinding, flotation and dewatering processes involved in pyro- 
duction of ore concentrates. 


Leaching. Acid Leaching Moa Bay’s Nickel, E.T.CARLSON, 
C.S.SIMONS. J of Metals v 12 n 3 Mar 1960 p 206-13. Descrip- 
tion of operations at Freeport Nickel’s new plant in Cuba, 
where pressure leaching of nickeliferous laterites by sulphuric 
acid is key to utilization of ores at Moa Bay. 

Thickening Leach Residues in Sherritt Gordon’s Nickel Re- 
finery, D.J.ILEVANS, S.C.LINDSAY. Min Eng v 12 n 1 Jan 
1960 p 41-8. Pressure leaching process recovers nickel, copper, 
and cobalt from nickel concentrate; process is carried out in 
two stages both at 70 to 180 F under total pressure, with air, 
of 100 to 120 psig in large, water-cooled autoclaves; slurry 
characteristics; thickener design; start-up problems involve 
sliming; effects of operating variables; flocculant studies; 
effect of Separan 2610, pumping, and emptying thickeners ; 
countercurrent decantation vs thickening and filtration; leach 
circuit with liquid-solids separation. 

NICKEL PLATING 


See also Aluminum and Alloys—Electroplating ; Automobile 
Manufacture—Finishing; Beryllium and Alloys—Electroplat- 
ing; Die Castings—Finishing; Dies—Manufacture; Electro- 
forming; Electroplated Products; Electroplating; Magnesium 
and Alloys—Finishing; Molybdenum and Alloys—Protective 
Coatings; Steel—Protective Coatings; Uranium—Protective 
Coatings. 

Age Hardening of Chemical Nickel Coatings, W.G.LEE. 
Plating v 47 n 3 Mar 1960 p 288-90. ‘Electroless plating” 
technique discussed by which nickel cations are reduced at 
catalytic surface to metal by hypophosphite anions ; method 
represents improvement over that originally proposed by Bren- 
ner; reference made to study by A.W.GOLDENSTEIN et al 
indexed in Engineering Index 1957 p 740 where heat treat- 
ment data were published for 200, 300 and 400 C isotherms ; 
study now continued at 190.5, 232, 260, 288 and 315 C; results 
indicate that maximum hardness for chemical nickel coatings 


896 THE ENGINEERING INDEX—1960 


NICKEL PLATING—Continued 


ean be obtained below 400 C transformation point of as-de- 
posited amorphous alloy to equilibrium phase mixture of Ni 
and NisP. 


Automatic pH Regulation of Nickel-Plating Solutions, G. 
GABRIELSON. Metal Finishing J v 6 n 66 June 1960 p 
239-42. Effect of variations of pH value in nickel plating baths 
described; fundamentals of automatic pH regulation are pre- 
sented and practical points of view for equipment set. forth. 


Chemical Nickel Plating on Large Seale by Kanigen Process, 
W.J.CREHAN. ASME—Paper 59-A-286 for meeting Nov 29- 
Dec 4 1959 8 p. Design of items for lining with chemically 
applied nickel alloy and various problems encountered in large 
scale coating work; plating techniques; economics of coating ; 
examples of items plated, which include interiors of tank 
cars, missile applications, valves, alloy steels, etc. 


Corrosion Control Applications of Electroless Process for 
Chemical Nickel Plating, W.J.CREHAN. Corrosion v 16 n 4 
Apr 1960 p 23-4. Process described and properties of coating 
given; its applications for corrosion or product contamination 
prevention, hard coating, soldering or brazing aluminum or 
stainless steel, prevention of galling tendencies in metals and 
of stress corrosion in stainless steel. 


Corrosion Data for Chemical Nickel Plating, J.R.SPRAUL. 
Plating v 46 n 12 Dee 1959 p 1364-9. Summary of present 
knowledge regarding applications of electroless nickel plating 
for purpose of decreasing corrosion losses of structural ma- 
terials from chemical or weathering attack. 20 refs. 


Das anodische Verhalten verschiedener Elektrolytnickelsor- 
ten, E.RAUB, A.DISAM. Metalloberflaeche v 13 n 10 Oct 
1959 p 308-14. Anodie behavior of different grades of electro- 
lytic nickel; 19 grades were produced under controlled condi- 
tions; their anodic behavior was tested in chloride-free nickel 
sulphate solution, different sulphate-free nickel chloride solu- 
tions and Watts baths, and commercial nickel brightening bath; 
results given as anode potential vs anodic current-density 
curves. 


Development of Duplex Nickel Plating Process, M.M.BECK- 
WITH. Plating v 47 n 4 Apr 1960 p 402-4. Resumé of studies 
started in 1945; explanation for improved corrosion resistance 
of duplex nickel coatings; results of accelerated, Cass and 
Corrodkote tests and outdoor exposure at Cleveland on test 
panels, and of outdoor exposure of commercially plated parts. 


Die Ferroxylprobe, AAKUTZELNIGG. Werkstoffe u Korrosion 
v 11 n 38 Mar 1960 p 162-71. Ferroxyl test; results of coopera- 
tive work by materials testing committee on suitability of 
ferroxyl test (solution of 1 g KsFe(CN)6 + 30 g NaCl 11 
H:2O) for determining porosity of nickel plating to predict 
corrosion behavior; it is concluded that test is unsuitable for 
purpose, that reproducibility of results is insufficient for use 
as corrosion test, and that importance of porosity to corrosivity 
has been overestimated. 


Dip Plating Processes, D.J.FISHLOCK. Mech World v 139 n 
8484 Nov 1959 p 480-4. Chemical or immersion plating has 
main advantage of uniformity of resulting electroless coating, 
and despite certain limitations is finding increasing applica- 
tion in industry; displacement, contact, and chemical plating 
are three methods; latter offers greatest possibilities but need 
for continuous regulation, and replenishment of complex solu- 
tion, necessitates elaborate facilities; Kanigen process for 
for electroless Ni plating done with Watts type solution; 
photographs and other data. 

Double Nickel-Plated Layers Retard Corrosion, Add Life, 
L.V.NAGLE. Iron Age v 186 n 2 July 14 1960 yp 110-11. 
Nickel plating if properly performed will enable chromium 
suriace to last indefinitely; process designated ‘“‘N2E”’ de- 
veloped by Udylite Corp is semi-bright nickel plating that 
produces sulphur-free deposit, and is in current use in auto- 
mobile industry; although organic in nature N2E process has 
no harmful breakdown products, and overcomes non-uniformity 
in appearance of irregular shapes which result from high and 
low current density areas. 


Elektrochemische Thermodynamik der stromlosen Metallab- 
scheidung, K.MUELLER. Metalloberflaeche vy 14 n 3, 4 Mar 
1960 p 65-9, Apr p 102-3. Electrochemical thermodynamics of 
electroless metal deposition. Mar: Theoretical treatment sche- 
matic representation of phase reactions, electrode reactions in 
binary systems, coupling of two electrode reactions, electroless 
metal deposition; practical example of electroless nickel plat- 
ing. Apr: Effect of pH; conclusions concerning practice. 


Outline of Chemistry Involved in Process of Catalytic Nickel 
Deposition from Aqueous Solution, G.GUTZEIT. Plating v 46 
n 10, 11, 12 Oct 1959 p 1158-64, Nov p 1275-8, Dec p 1877-8, 
v 47 n 1 Jan 1960 p 63-70. Oct: Reactions discussed; oxida- 
tion of hypophosphite; reduction of nickel ions by hypophos- 
phite; “electroless” catalyzed nickel deposition; reaction mech- 
anism of nickel and phosphorus deposition. Nov: Catalytic 
activity; anti-catalysts. Dec: Chemistry of baths for continu- 
ous plating. Jan 1960: Nickel and hypophosphite ion concen- 
tration; hydrogen ion concentration (pH); complexing and 
chelating agents; exaltants; stabilizers; K process. 83 refs. 


NICKEL PLATING—Continued 


Relationship between Brightness and Structure in_Electro- 
plated Nickel, R.WEIL, R.PAQUIN. Electrochem Soc—J v 
107 n 2 Feb 1960 p 87-91. Nickel deposits of various bright- 
nesses were plated from Watts baths containing several dif- 
ferent addition agents; as-plated surfaces were examined by 
electron microscopy; all bright deposits had fine grained 
structure but some showed crevices; linear relationship found 
between fraction of surface area having roughness less than 
0.15 uw and logarithm of reflected light measured with photo- 
cell; fiber axis is related to type of structure observed. 


Some Problems of Accelerated Nickel Plating Process, L. 
DOMNIKOV. Metal Finishing v 58 n 3 Mar 1960 p 44-7. Re- 
port of Russian investigations in search for more efficient 
nickel plating process as related by G.S.VOZDVIZHENSKY 
and R.S.SAIFULLIN in “Bulletin of Institutes of Ministry of 
Higher Education of USSR, Chemistry and Chemical Tech- 
nology Series,” No. 1, 1958; it was shown that, with acceler- 
ated method, nickel bath based on double salt of nickel and 
ammonium can produce deposits satisfying technological re- 
quirements. 27 refs. 


Studien ueber die Inhibitorwirkung bei elektrolytischer und 
gesamtstromloser Nickelabscheidung, J.ELZE. Metall v 14 n 2 
Feb 1960 p 104-12. Investigation of action of inhibitors in 
electrolytic and electroless nickel deposition ; exploratory tests 
to be used as basis for future research; tabulated and graphi- 
cal data on effects of organic inhibitors and of metal ions and 
cations. 


Symposium on Electroless Nickel Plating (Catalytic Deposi- 
tion of Nickel-Phosphorus Alloys by Chemical Reduction in 
Aqueous Solution). Am Soe Testing Matls—Special Tech Publ 
n 265 1959 67 p. History of Electroless Plating Process, A. 
BRENNER, 1-2; Chemical Reactions, G.GUTZEIT, 3-12; Char- 
acteristics of Deposits, W.H.METZGER, Jr, 13-20; Processing 
Procedures, A.KRIEG, 21-37; Advantages and Limitations, 
E.B.SAUBESTRE, 88-40; Applications, W.H.SAFRANEK, 41- 
9; Test Methods for Electroless Nickel Coating and Plating 
Solutions, B.COHEN, 50-2; Patent Situation, G.GUTZEIT, 53- 
62; Bibliography, C.F.WAITH, 638-7. 

Ueber den Einfluss von Harnstoff auf die elektrolytische 
Nickelabscheidung, W.MACHU, M.F.M.EL-GHANDOUR. 
Werkstoffe u Korrosion v 11 n 5 May 1960 p 283-6. Effect of 
urea on nickel plating; urea was found to inhibit reactions in 

_nickel sulphate bath but to inerease brightness of deposits ; 
however, presence of urea enables use of current densities of 
20 amp/dm*? at pH values of 2-8, in baths of low nickel salt 
content. 

Use of Disodium M-Benzenedisulfonate as Hardening Agent 
in Watts Nickel Bath, W.H.METZGER, Jr. P.A.KRASLEY, 
F.OGBURN. Plating v 47 n 3 Mar 1960 p 285-7. Electrodeposit 
made in presence of addition agent on new printing plates for 
Bureau of Engraving and Printing, was harder and more free 
of stress than those currently obtained from Watts bath oper- 
ated at 5 amp/dm®, 50C, and pH 5.0; agent causes hardness to 
vary inversely with pH in range studied (pH 4.0-50); rela- 
tive stability of agent appears unaffected by conventional puri- 
fication procedures. 

Thickness Measurement. See Electroplating—Thickness Meas- 
urement. 

NICKEL POWDER. See Powder Metallurgy—Nickel. 

NICKEL REFINING. See Nickel Metallurgy. 

NICKEL SHEET. See Nickel and Alloys. 


NICKEL SILVER. See Copper and Alloys—Corrosion ; Copper 
Nickel Zine Alloys; Powder Metallurgy—Nickel Silver. 


NICKEL SMELTING. See Nickel Metallurgy. 


NICKEL STEEL. See Steel—Mechanical Properties; Steel— 
Weldability. 


NICKEL TITANIUM ALLOYS 


ee also Nickel and Alloys—Diffusion; Nickel Metallogra- 
phy. 


Phase Transformations in Nickel-Rich Nickel-Titanium-Alu- 
minum Alloys, J.R.MIHALISIN, R.F.DECKER. Met Soc of 
AIME—Trans v 218 n 3 June 1960 p 507-15. Ni-Ti-Al binary 
and ternary alloys studied to clarify age hardening mecha- 
nisms, especially in predominantly titanium hardened composi- 
tions; micro-structures were correlated with room tempera- 
ture and hot hardnesses ; stability of y phase under nonequi- 
pera conditions was shown to be important in this system. 
20 refs. 

NICKEL ZINC ALLOYS. See Magnetic Materials, 
NIMONIC ALLOYS. See Nickel and Alloys. 
NIOBIUM. See Columbium. 
NITRIC ACID 

See also Absorption. 


Manufacture. See also Catalysts Platinum; Gas 


Apparatus. Analysis— 


THE ENGINEERING INDEX—1960 897 


NITRIC ACID—Continued 


Power. Recovery in Nitric Acid Plant, F.BARCLAY, J.G 
SLOAN. Brit Chem Eng v 5 n 4 Apr 1960 p 248-51. Adapta- 
tion of gas turbine to existing HNO: plant giving moderate 
degree of power recovery; power recovery scheme was to re- 
heat final stack gases leaving absorption column, by further 
heat exchange with converted gas and to recover energy thus 
transferred by expanding hot stack gases through gas turbine 
which would drive alternator and thereby produce electrical 
energy, reducing net power demand of process; turbine and 
heat exchanger design. 

NITRIC OXIDES. See Flue Gases—Treatment. 
NITRIDING. See Steel Heat Treatment—Nitriding. 
NITROCELLULOSE 


Nitratability of Differently Treated Cotton Linters, A. 
MUSTAFA, A.FATTAH DAWOUD, Y.A.FAHMY. Tappi v 
43 n 8 Aug 1960 p 725-9. Approach to purification of Egyptian 
eotton linters to meet specifications for cotton cellulose in- 
tended for cellulose nitrate manufacture, taking into consider- 
ation economics as well as reduction of fiber length without 
affecting properties of nitrated cellulose; chemical properties 
of purified samples and of their nitrated products were com- 
pared with purified linters used in explosive manufacture. 

NITROGEN 


See also Ammonia—Manufacture; Chemical Processes— 
Photochemical; Helium; Natural Gas. 


First Adsorbed Layer of Nitrogen on Pyrex at 77.4 K, J.P. 
HOBSON. Can J Physies v 37 n 10 Oct 1959 p 1105-13. Meas- 
ure of nitrogen adsorption isotherm on pyrex (Corning 7740) 
at 77.4 K was made for pressure above adsorbed layer rang- 
ing from 10-3 to 10° mm Hg; ultra-high vacuum techniques 
used; geometric adsorbing areas were 60 and 32 cm”; coverages 
ranged from 0.001 to 0.3 monolayer; full equilibrium was not 
achieved but data could be represented by given Dubinin- 
Radushkwich equation. 23 refs. 


Nitrogen from Packaged Generator. Compressed Air Mag 
v 64 n 11 Nov 1959 p 29-30. Nitrogen generator, in which gas 
fuels are burned with air to remove oxygen, gas is cooled, 
and nitrogen is then separated by centrifugal separator, has 
equipment mounted on common structural frame requiring 
minimum floor space and is available in various sizes; nitro- 
gen is used in petroleum, chemical and paint industries as fire 
and explosion preventive, to treat synthetic resins, adjust 
liquid batches in varnish cooking, and as protective blanket for 
high purity products. 

Fixation. Fixation of Atmospheric Nitrogen in Reciprocating 
Compressor, R.D.SMITH. J Applied Chem v 10 pt 1 Jan 1960 
p 1-5. Equations for formation of nitric oxide by adiabatic 
heating and cooling of air in idealized reciprocating compres- 
sor without heat loss; experiments with preheated air in 
engine run as compressor show that nitric oxide can be formed 
in this way, but in much less than theoretical amount, owing 
to heat losses. 


Liquefied. See Gases—Liquefied. 


NITROGEN COMPOUNDS. See Petroleum Products—Chemi- 
cals. 


NITROGLYCERINE. See Explosives. 
NODULAR IRON. See Cast Iron—Nodular. 
NOISE 


See also Aircraft—Noise; Audition; Automobiles—Noise ; 
Fans—Noise; Foundries—Noise; Gears—Noise; Motor Trucks 
—Noise; Oil Burners—Noise; Sound. 

Effect of Brief Loud Noise on Decision Making, M.M.WOOD- 
HEAD. Accoustical Soe America—J v 31 n 10 Oct 1959 p 
1329-31. Experimental study of effects of noise of recorded 
rocket firings on efficiency of men making rapid decisions from 
visual signals; distraction due to noise depended on sound 
intensity. 

Effects of Noise on People, L.S.GOODFRIED. Nat Research 
Council—Bldg Research Inst—Publ n 706 1959 p 10-18. Direct 
and indirect effects of noise on people are outlined and 
mechanics of individual’s attempts to adapt to it; tables show 
recommended noise criteria for various types of rooms and 
auditoriums; speech interference levels ; office noise conditions ; 
costs in relation to quality of noise control. 


Measurement and Abatement of Noise. Heating & Vent Engr 
vy 33 n 393 Apr 1960 p 445-52. Nature of noise is defined; 
scientific basis of its measurement; principles governing noise 
level reduction in heating and ventilating systems; it is found 
that high noise levels are injurious to health and even lower 
levels can affect efficiency of people exposed to them; best 
method of silencing is to prevent or reduce generation of 
noise at source. 

Sound-Induced Vibration, P.W.SMITH, Jr., M.C.JUNGER. 
J Environmental Sciences (formerly J Environmental Eng) v 
2n 5 Oct 1959 p 9-14. Summary of analytical results from 
which estimates can be made of mechanical response to sound 
wave; major noise characteristics produced by aircraft and jet 
engines are considered; description is given of resulting me- 


NOISE—Continued 


chanical response of structures, lumped system that moves as 
unit and distributed system; response of structures to excita- 
tion by noise with continuous spectrum is discussed. 


Control. See also Air Conditioning—Noise; Aircraft—Noise; 


Aircraft Engines, Jet and Turbine—Noise; Automobiles— 
Noise; Ear Protectors; Electric Motors—Noise; Electric 
Transformers—Noise; Foundries—Noise; Gears—Noise; Lawn 
Mowers—Noise Control; Motor Boats—Engines; Office Build- 
ings—Noise Control; Oil Burners—Noise; Ship Propulsion— 
Gas Turbine; Sound Insulating Materials. 


Basic Concepts of Engineering Design, R.B.NEWMAN. 
Nat Research Council—Bldg Research Inst—Publ n 706 1959 
p 8-9. Mechanisms of noise control are stated as absorption of 
sound and isolation of sound, and means of accomplishment 
are discussed in these terms; noise control and lightweight ma- 
terials ; noise control involving ventilating systems, particular 
fluorescent lighting system, luminous ceiling and others. 


Construction to Isolate High Intensity Noise, L.N.MILLER. 
Arch Rec v 126 n 6 Dee 1959 p 162-5, 169-70. There are noise 
problems in many building types due to industrial mechanical 
equipment, manufacturing operations, or band practice rooms 
in schools; article gives information for solution of room- 
to-room noise problems, illustrating method with example. 


Control of Transmitted Sound Over and Around Partitions, 
B.G.WATTERS. Nat Research Council—Bldg Research Inst— 
Publ n 706 1959 p 29-36. Relative rating systems for com- 
paring one wall against another; why low weight and high 
stiffness tend to be antagonistic to high transmission loss; 
table is used to demonstrate wide range of stiffness of ma- 
terials used for partitions, as compared to low range of 
surface weights normally encountered. 


Der Stand der lLaermbekaempfung im  Bergbau, R. 
KOEHLER. Glueckauf v 96 n 13 June 18 1960 p 785-93. State 
of noise control in mining industry; measurement of noise 
Seno aes by machines; spectrum of noise; methods of noise 
control. 


Mechanical Equipment Noise, R.J.WELLS. Nat Research 
Council—Bldg Research Jnst—Publ n 706 1959 p 75-88. Recom- 
mendations include: (1) elimination of necessity for given 
machine; (2) combination of functions to fewer machines or 
assemblies, (3) substitution of quieter equipment for same 
function ; formulas to determine sound power level, reverberent 
field computation, free field computation, and transition be- 
tween free and reverberant fields; vibration isolation and 
various types of enclosures to solve machinery noise problems. 

Noise Abatement, J.H.BOTSFORD. Can Min J v 81 n 10 
Oct 1960 p 95-105. Noise generation, transmission, measure- 
ment and control; methods, devices and present work for 
reduction of noise from rock drilling tools, crushing and 
sereening plants, heavy trucks, air exhaust, and ventilating 
systems. 


Noise Control. Factory v 118 n 9 Sept 1960 p 109-15. Special 
report on causes, effect, and control of plant noise; consider- 
ation of controlling noise at source, controlling noise trans- 
mission and controlling by personal protection ; seven methods 
for noise control are presented. 


Noise Control Specifications for Purchasing Equipment. Can 
Min J v 81 n 10 Oct 1960 p 105-6. Specifications were de- 
veloped for purchasing equipment in steel industry in order 
to prevent occupational hearing loss; instruments, noise tests, 
records, hearing damage, risk criterion, and special require- 
ments. 


Noise Problems in Large Refinery, I.F.S.ROBINSON, M.B. 
SHIRLEY. World Petroleum Congress, Fifth—Proc New York, 
N.Y. June 1959 See VII p 309-26 (discussion) 326-8. Measure- 
ment of sound level and sound pressure level; damage risk 
criteria; typical sound spectra of refinery noises; methods of 
noise control. 


Protection Against Noise, F.ODEND’HAL. Mass Produc- 
tion v 36 n 3 Mar 1960 p 110-12. Noise protection in industrial 
activities ; noise effects on human hearing, work performance, 
and spoken communication; effectiveness of wall or door de- 
signed to protect occupants of one room from noise in adjoin- 
ing room, known as ‘sound transmission loss’; transmission 
loss achieved by various wall designs, with effect of materials 
expressed in terms of wall surface weight is shown. 


Report of Consistency of Sound Transmission Loss of Air- 
Borne Laboratory Measurements, R.HUNTLEY. Noise Con- 
trol v 6 n 2 Mar-Apr 1960 p 24-6. Report attempts to answer 
question of how well different laboratories agree with each 
other and how well one laboratory, with repeated measure- 
ments, agrees with itself; after reporting various tests it is 
stated that whole transmission loss curve is significant thing ; 
after deciding on degree of protection needed and what kind 
of noise, traffic, machinery, or speech, e.g., is to be protected 
against, one can choose wall which will give protection over 
entire frequency range. 


Something Can Be Done About Noise, F.S.HOWES. Eng Ay 
vy 42 n 12 Dec 1959 p 80-5. Individual differences in determin- 
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NOISE—Control—Continued 
ing whether given sound is noise; review of effects on people; 
methods of measurement; noise elimination needs exact study 
of noise source. 

Sound Transmission Through Suspended Ceilings and Over 
Part-High Partitions, R.N.HAMME. Nat Research Council— 
Bldg Research Inst—Publ n 706 1959 p 37-45; see also Noise 
Control v 6 n 3 May-June 1960 p 13-17. Attenuation of ceil- 
ing-transmitted sound depends as crucially on characteristics 
of ceiling plenum as it does on those of ceiling construction ; 
acoustical leakage between individual elements of ceiling and 
partition configurations; sections of paper deal with formula- 
tion of problem, experimental procedure, dependence on ceiling 
and on plenum characteristics, and on future study now being 
undertaken. 

Specifications for Control of Noise from Mechanical Equip- 
ment, A.L.JAROS, Jr. Nat Research Council—Bldg Research 
Inst—Publ n 706 1959 p 89-106. Extracts quoted from speci- 
fications prepared in recent years; added notes commenting 
on reasons for particular portions of specifications ; specifica- 
tions deal with general considerations in heating, ventilating 
and air conditioning. 

Types of Mechanical Noise Within Buildings, C.J. HEMOND, 
Jr. Nat Research Council—Bldg Research Inst—Publ n 706 
1959 p 57-9. Noises from air distribution systems, mechanical 
equipment, and environmental noises; rating methods are de- 
seribed, and recommendations made in terms of five basic types 
of noise control which may be applied to any noise control 
problem. 

Ventilation System Noise, H.C-HARDY. Nat Research 
Council—Bldg Research Inst—Publ n 706 1959 p 60-74. Philoso- 
phy of approach by which engineers and architects can solve 
problems of ventilation system noise and write realistic specifi- 
cations; examples of bad planning; methods of computing 
sound power ratings and steps necessary in predicting noise 
performance; tables and graphs illustrate levels and methods. 

Measurement. See also Bearings—Noise; Fans—Noise; Gears— 
Noise; Hydrophones; Instruments; Motor Trucks—Noise; 
Sound Measuring Instruments. 


Auditory Detection of Noise Signal, D.M.GREEN. Acousti- 
cal Soc America—J v 32 n 1 Jan 1960 p 121-31. Measurement 
of detectability of noise signal in noise; experiments to show 
how noise bandwidth and signal duration influence its detecta- 
bility; studies of effects of center frequency; results com- 
pared with optimum-detection theoretical model. 


Capacitance-Type Displacement Probe, R.D.SHATTUCK. 
Acoustical Soe America—J v 31 n 10 Oct 1959 p 1297-9. Probe 
element operating on capacitor principle for use in measuring 
response of metal panels to jet engine noise; use with conden- 
ser microphone circuitry giving linear response throughout 
a-f range; typical output is 25 mv for 1-mil displacement 
amplitude; performance tests. 


Field Measurement of Sound Transmission Loss, R.N.LANE, 
E.E.MIKESKA. Noise Control v 6 n 3 May-June 1960 p 18-22. 
Noise reduction achieved between rooms practically never 
equals predicted values calculated from laboratory transmis- 
sion loss data, because some sound leakage by another path is 
usually present; even in buildings constructed with care, such 
as music buildings and radio stations, predicted values are 
seldom achieved; field noise reduction measurements may be 
5-10 db lower than values obtained from laboratory measure- 
ments of transmission loss. 


Interpretation of Noise Spectrograms. Elec Mfg v 66 n 2 
Aug 1960 p 136, 138, 140. How tracing sources and develop- 
ing remedies for noise in product and equipment design can 
be accomplished most effectively by analyzing sounds into their 
component parts, and evaluating elements separately ; features 
of new Audio Spectrum Analyzer which divides sound into 
bands and measures levels in each frequency range; data are 
presented graphically. 

Le bruit des ventilateurs, F.CLAIN. Institut Technique du 
Batiment et des Travaux Publics—Annales v 12 n 144 Dec 
1959 p 1258-63. Noise of ventilators; basie principles of acous- 
ties; fan should be characterized by its sound intensity and 
spectrum of this intensity; if sound intensity spectrum is 
known, noise caused by fan in each space served by forced 
air installation can be calculated, without taking other causes 
of noise into account; method for measuring sound spectrum 
is proposed. 

Noise Production in Turbulent Boundary Layer by Smooth 
and Rough Surfaces, E.J.SKUDRZYK, G.P.HADDLE. Acousti- 
cal Soe America—J v 32 n 1 Jan 1960 p 19-34. Prediction of 
levels of boundary-layer noise and noise produced by surface 
roughness as function of speed and frequency on basis of flow- 
noise data from rotating cylinder and from boundary layer 
data from Garfield Thomas Water Tunnel; analysis of small 
scale boundary layer turbulence from flow-noise data. 

Noise Survey in Indian Cities—l. Traffic Noise in Delhi 
and Bombay, M.PANCHOLY, A.F.CHHAPGAR, R.K. 
KHANNA, R.C.TYGAI. J Sci & Indus Research y 19A n 1 
Jan 1960 p 19-25. Improved automatic recording method; over- 


NOISE—Continued ” 
all traffic noise levels in both cities determined, together with 
their statistical distribution and frequency analysis in different 
localities with heavy, medium and light traffic; subjective an- 
noyance values of noise levels. 

Sampling of New York City Traffic Noise, L.N.MILLER. 
Noise Control v 6 n 8 May-June 1960 p 39-43. For all meas- 
urements, Shure 9898 microphone was held by tripod on 
ledge outside open window and was located about 12 to 18 
in. away from normal outside wall surface of building; 
measurements were made from 16th or 17th floors of hotels ; 
data given represent traffic noises made at street level ; various 
simple methods of taking and presenting ambient noise data 
are shown. 

Subjective Noise Meters, F.C.ANDERSON. Noise Control 
vy 6n 1 Jan-Feb 1960 p 7-10. Report of program started by 
Boeing Aircraft to develop direct reading subjective noise 
meters; construction of speech interference level meter under- 
taken first, with that of loudness/loudness-level meter being 
next step; final step will be to combine function of these two 
meters and octave band analyzer into single unit. 


NOISE GENERATORS. See Signal Generators; Sound Gener- 
ators. 

NOISE METERS. See Noise—Measurement; Radio Measuring 
Instruments; Telephone Measuring Instruments. 


NOMOGRAMS. See Graphic Methods. 


NONDESTRUCTIVE TESTING. See Materials Testing—Non- 
destructive; Metals Testing—Nondestructive; Steel Testing— 
Nondestructive; X-Ray Analysis. 


NONFERROUS FOUNDRY PRACTICE. See Foundry Practice. 
NONFERROUS METALLURGY. See Metallurgy. 


NONFERROUS METALS. See Metallography; Metallurgy ; 
Metals and Alloys. 


NONMETALLIC MINERALS. See Mineral Industry and Re- 


sources. 
NOTCHED BAR TESTING. See Steel Testing—Notched Bar. 
NOVIKOV GEARING. See Gears—Design. 

NOZZLES 


See also Chimneys; Diesel Engines—Fuel Injection; Fire 
Fighting Equipment—Standards; Flow Meters; Flow of 
Fluids—Nozzles; Flow of Water—-Measurement; Heat Trans- 
fer—Nozzles ; Irrigation—Sprinkler Systems; Oxygen Cutting; 
Rocket Engines—Nozzles; Wind Tunnels—Nozzles. 


Effect of Compressibility on Discharge Coefficient of 
Orifices and Convergent Nozzles, S.L.BRAGG. J Mech Eng 
Science v 2 n 1 Mar 1960 p 35-44. Simple assumption about 
flow pattern at walls upstream from orifice, enables allow- 
ance to be made for compressibility effect; resulting curves 
of discharge coefficient vs pressure ratio are correct for per- 
fect nozzle, with discharge coefficient of unity, as well as for 
Borda mouth piece; method should be expected to provide 
reasonable approximations between these extremes; experi- 
mental results are compared with theoretical predictions. 


Investigation of Supersonic Flow Separation in Nozzles, 
R.P.FRASER, P.EISENKLAM, D.WILKIE. J Mech Eng Sci- 
ence v 1 n 38 Dee 1959 p 267-79. Effect of change in ambient 
discharge pressure for variety of nozzles, consisting of axi- 
symmetric and _ slit-nozzles, where shape of divergence is 
either curved or straight; slit-nozzles consist of two profiles 
of circular cross-section, which form flat nozzle; for flow 
through conical nozzles, pressure expansion along wall is 
almost one-dimensional and isentropic; wall pressure de- 
pends on area ratio only; for flow through curved nozzles, 
expansion depends on radius of curvature as well as throat 
area, 

BEL Ae unl ENGINE. See Internal Combustion Engines 
—Rotary. 


NUCLEAR BOMBS. See Bombs and Bombing. 
NUCLEAR EMULSIONS. See Radiation-—-Measurement. 
NUCLEAR ENERGY 


See also Accelerators; Electrical Engineering; Electricity 
—Direct Conversion ; Explosions—Nuclear ; High Temperature 
Engineering; Neutrons; Nuclear Power Plants; Nuclear 
Reactors; Physics—Nuclear; Plutonium; Power Generation ; 
Radiation; Radioactive Materials; Uranium—Fission. 

Annual Review of Nuclear Science, edited by E.SEGRE 
L.I.SCHIFF, G.FRIEDLANDER, W.l.MEYERHOFE, ae 
1959, Annual Reviews Ine, Palo Alto, Calif, 625 p, $7.00. 
Review of work performed in past year; 9 selected reviews 
cover topics of nuclear photodisintegration, pion-nucleon in- 
teraction and dispersion relations, decay of strange particles, 
clarification of laws of f-radioactivity, high energy nuclear 
reactions, technitium and astatine chemistry, electronics in 
nuclear research, plasma and _ econtrolled fusion, economics 
of nuclear power, and radiobiology. 


Dissociation of Fast H2z+- Ions by Hydrogen, D.R.SWEET- 
MAN. Roy Soe—Proe Ser A v 256 n 1286 July 6 1960 p 
416-26. Hz}4+ ions of energy 100 to 800 kev were passed 


Australia. 
Canada. 


China. 


Education. 


France. 


Fusion. 
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NUCLEAR ENERGY—Continued 


through -hydrogen gas and cross-sections for four processes 
determined; large values are found for cross-sections of 
processes other than simple dissociation, accounting, in part, 
for discrepancies between results of other workers; process 
has application to injection into thermonuclear devices and 
particle accelerators. 


Energia nucleare e componenti elettronici. Elettroteecnica v 
47 Supp A (3 issues) 1959-1960; (papers have separate pagina- 
tion). Nuclear energy and electronic components; report of 
60th annual meeting of Italian Electrotechnical Society, 
Venice, 1959; first issue contains minutes of meetings and 
discussions of papers; second issue presents 89 papers on 
nuclear energy and reactors, and third, 72 papers on sub- 
ject of electronic components. 


Seattering Factors for Some of Heavier Atoms, B.H. 
WORSLEY. Can J Physics v 37 n 9 Sept 1959 p 967-9. 
Program for calculating X-ray atomic scattering factors from 
radial wave functions was written for IBM 650 computer; it 
has been applied to results of self-consistent field calculations 
previously performed on FERUT computer; results are given 
for Ne, V++, Kr, Agt, and Pbt++; results for Ne and 
V++ are compared with those calculated by A.J.FREEMAN 
using Allen’s wave functions for Ne and Hartree’s approxi- 
mate wave functions for V++; pertinence to crystallography. 


See Nuclear Energy—Research. 


Recent Developments in Canadian Atomic Energy Pro- 
gramme, D.A.KEYS. Can Min J v 81 n 4 Apr 1960 p 78-80. 
Fundamental and applied work in nuclear energy, particularly 
advances in economic development of electric power from 
atomic reactors; isotope production and behavior of atomic 
particles are fundamental problems being studied. 


Atomic Energy in China. Chem & Process Eng v 40 n 
11 Nov 1959 p 397-8, 404. Survey of advances in atomic 
research; launching of 1956-67 plan for development of 
science and technology, including atomic energy research; 
descriptions of training reactor, nuclear and_ electronic 
equipment, experimental accelerators, uranium prospecting, 
scientific education, and Soviet aid. 


See also Nuclear Reactors—Educational. 


Esquisse d’une politique de formation de specialistes de 

lYenergie nucléaire dans les pays Africains de la communaute, 
J.DEBIESSE. Annales des Mines n 3 Mar 1960 p 142-5. Out- 
line of policy for training nuclear energy specialists in 
African countries of French community; outline of program 
of collaboration between specialists in Metropolitan France 
with view to progressive training of specialists who can 
adapt scientific and technical knowledge in nuclear field to 
specific needs of African territories within French com- 
munity. 
Economics of Nuclear Power, J.ANDRIOT. Nuclear 
Power v 5 n 48 Apr 1960 p 112-17. Five short articles by 
spokesmen for Consul d’Administration—Electricite de France 
provide brief survey of French nuclear program; EDF’s Nu- 
clear Programme, M.FLOURET, 112; Economies of Nuclear 
Power, J.ANDRIOT, 113; Legal Position, J.WEINSTEIN, 
114-15; How Industry is Organized, ALMOUTUART, 115-16; 
CEA and its Work, J.BURKETT, 116. 


See also Magnetohydrodynamics; Neutrons; Plasmas. 


Basic Physics of Thermonuclear Processes, T.E.ALLIBONE, 
D.R.CHICK. Instn Elec Engrs—Proc v 106 pt A supp n 2 
(Convention on Thermonuclear Processes) Apr 1959 p 3-11. 
Density and temperature requirements for which radiation- 
cooled ionized plasma could yield net power gain from 
fusion reactions in deuterium or deuterium-tritium mixtures ; 
containment of plasma by electric or magnetic fields shown 
to be essential, and behavior of plasma in such fields dis- 
cussed; magnetic mirror fields considered and attempt made 
to list forms of wave motion which can occur in such plasma. 
25 refs. 

Boundary-Layer Formation in Pinch, J.KILLEEN, G.GIB- 
SON, S.A.COLGATE. Physics of Fluids v 3 n 3 May-June 
1960 p 387-94. Processes examined which determine spatial 
distribution of pinch currents for times prior to implosion 
of deuterium plasma; one-dimensional problem is considered ; 
magnetohydrodynamie motion, thermal conduction, and par- 
ticle diffusion are neglected; model is justified and physical 
situations to which it is applicable are discussed; equations 
were solved using IBM 704. 


Brief Review of Toroidal Stabilized Pinch, R.J.BICKER- 
TON. Instn Elec Engrs—Proe v 106 pt A supp n 2 (Conven- 
tion on Thermonuclear Processes) Apr 1959 p 148-51. Research 
into toroidal-pinch approach to fusion reviewed; qualitative 
summary of theory of stability and heating of discharges ; 
results discussed in light of similarity laws; remaining prob- 
Jems and questions listed; various data on existing devices 
such as Uppsala torus (Sweden), Saclay torus (France), 
Alpha, and Moscow torus (USSR), Zeta and Sceptre (UK), 
and Perhapsatron S4 and Gamma pinch (US). 38 refs. 


Galeulation of Discharge Currents in Torus with Continuous 
Conducting Liner, C.H.TOSSWILL, E.L.V.HOPEH. Instn Elee 
Engrs—Proe v 106 pt A supp n 2 (Convention on Thermo- 
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nuclear Processes) Apr 1959 p 101-6. Parasitic current flowing 
in continuous metallic liner introduced in Zeta torus will 
limit permissible rate of current increase in discharge; 
analysis required of system behavior when gas and liner 
currents are of same order; two calculations performed by 
analysis of equivalent circuit, help determine electrical charac- 
teristics of gas; liner current does not appear to be large 
consumer of energy. 


Charging of High-Voltage Capacitors for Thermonuclear 
Research, A.D.APPLETON, G.F.O’KEEFE, GEC Atomic En- 
ergy Rev v 2 n 4 Autumn 1960 p 183-91; see also GEC 
Journal v 27 n 4 Autumn 1960 p 204-12. General Electric 
Co Ltd, England has developed capacitor charging unit which 
produces constant charging current by use of saturable 
reactor to achieve high rate of energy input to apparatus 
for specific application to experiments on controlled thermo- 
nuclear reactions; operation and performance of equipment 
is described. 

Choice of Materials and Problems of Design of Heavy- 
Current Toroidal Discharge Tubes, A.E.ROBSON, R.HAN- 
COX. Instn Elec Engrs—Proec v 106 pt A supp n 2 (Con- 
vention on Thermonuclear Processes) Apr 1959 p 47-55. 
Problems of heavy-current discharges such as contamination 
of plasma by material eroded from walls of discharge tube; 
erosion processes examined in detail, with regard to thermo- 
nuclear reactor (zeta) working on pinched-discharge principle; 
metals are superior to insulators in thermal properties and 
ease of fabrication, but tend to form ‘unipolar’ ares when 
exposed to plasma; possible torus designs. 


Cireuit Dynamics of Pinch, J.KILLEEN, B.A.LIPPMANN. 
J Applied Physics v 31 n 9 Sept 1960 p 1549-54. Entire pinch 
apparatus is treated as single dynamical system; circuit 
equation and mechanical equation, coupled together, result 
from this analysis; as examples, equations have been used 
to analyze snow-plow model and adiabatic pinch, yielding 
curves that show geometrical development of pinch in time, 
as well as distribution of mechanical and magnetic energies 
at any stage. 

Circuit Dynamics of Plasma, B.S.LILEY. Instn Elec Engrs 
—Proc v 106 pt A supp n 2 (Convention on Thermonuclear 
Processes) Apr 1959 p 158-65. Equations applicable to be- 
havior of plasma derived and discussed; equations of circuit 
dynamics, equally applicable to rigid and non-rigid conductors 
(including gaseous conductors) can be developed in Lagran- 
gian form when functions such as capacitance and inductance 
are properly defined; general validity of circuit dynamical 
equations inferred from comparison with similar equations 
known to be rigorously true. 


Confinement magnétique des réactions thermonucléaires, 
A.V.J.MARTIN, F.J.YOUNG. J de Physique et Radium v 
20 n 4 Apr 1959 p 1A-4A (supp). Magnetic confinement of 
thermonuclear reactions; difficulties inherent in large scale 
release of fusion energy; problem of confining thermo- 
nuclear plasma; method of doubling effectiveness of mag- 
netic confinement; accuracy of previous pinch effect investiga- 
tions. 

Critical Current for Burn-Out in Ogra-Type Device, A. 
SIMON. J Nuclear Energy: Plasma Physics pt C v 1 n 4 
July 1960 p 215-29. Complete algebraic analysis obtained for 
variation of steady-state ion density n+ with I is shown to 
be S-curve with at most three roots of n+ for given input I; 
physical interpretation of these three roots is given. 


Design and Performance of Zeta, E.P.BUTT, R.CAR- 
RUTHERS, J.T.D.MITCHELL, R.S.PEASE, P.C,THONE- 
MANN, M.A.BIRD, J.BLEARS, E.R.HARTILL. Instn Elec 
Engrs—Proc v 106 pt A supp n 2 (Convention on Thermo- 
nuclear Processes) Apr 1959 p 12-29. Observations on pinched- 
ring discharge apparatus to Apr 1958 including deductions on 
physical phenomena occurring in hot gas; energies of tracer 
impurity ions measured spectroscopically correspond to tem- 
peratures of 5x10°K; electron temperatures estimated from 
resistance, microwave noise, and spectroscopic intensities in 
range 1-5x10° K. 

Die Kernfusion—eine moegliche Energiequelle, R.WID- 
EROEE. VDI Zeit v 102 n 2 Jan 11 1960 p 45-53. Thermo- 
nuclear fusion, possible source of energy; summary of present 
state of developments: principal fusion reactions; plasma; 
stabilization of plasma by magnetic fields (zeta-machine, 
perhapsatron, stellarator); other methods of stabilization ; 
operation of fusion power plants. 

Electronic Engineering Design Problems in Fusion Re- 
search, V.L.SMITH. IRE—Trans on Nuclear Science v NS-7 
n 1 Mar 1960 p 13-23. Design problems peculiar to fusion 
research; particular emphasis is placed on development of 
large energy storage systems, and transfer and utilization 
of this energy; design criteria for data reduction systems, 
and other problems related to fusion research program. 


Energy Storage for Thermonuclear Research, R.CARRUTH- 
ERS. Instn Elee Engrs—Proc v 106 pt A supp n 2 (Conven- 
tion on Thermonuclear Processes) Apr 1959 p 166-72. Pulse 
operated thermonuclear devices require energy storage for 
periods as long as several seconds; various methods of 
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storage such as electric charge, magnetic flux, or mechanical 
or chemical energy are considered; magnetic storage satisfies 
applications where energy is required for periods of mil- 
liseeonds, while machines and batteries are appropriate for 
longer pulses; economics of various methods evaluated and 
discussed; mathematical analysis; graphical and tabular data. 


Experiments on Growth Rate of Surface Instabilities in 
Linear Pinched Discharge, F.L.CURZON, A.FOLKIERSKI, 
R.LATHAM, J.A.NATION. Roy Soc—Proe Ser A v 257 n 
1290 Sept 20 1960 p 386-401. Photographic observations on 
growth of surface instabilities in linear-pinched discharge 
are presented, and numerical results on growth rates are 
deduced from them; these are discussed with reference to 
various theoretical studies made; it is shown that Rayleigh- 
Taylor type of instability is likely to be dominant process 
and attempt is made to compare observed growth rates with 
those predicted. 25 refs. 


Hydromagnetie Stability of Diffuse Linear Pinch, W.A. 
NEWCOMB. Annals of Physics v 10 n 2 June 1960 p 232-67. 
Necessary and sufficient conditions are derived for hydro- 
magnetic stability of linear pinch with distributed plasma 
current; axial and azimuthal components of magnetic field, 
which determine structure of pinch completely, are treated 
as arbitrary functions of distance from axis; general results 
are applied to limiting case of pinch with plasma current 
confined to infinitely thin layer (sharp pinch). 30 refs. 


Ignition as Switch in High-Voltage Heavy-Current Pulsing 
Circuits, H.deB.KNIGHT, L.HERBERT, R.C.MADDISON. 
Instn Elec Engrs—Proe v 106 pt A supp n 2 (Convention on 
Thermonuclear Processes) Apr 1959 p 121-7. Review of re- 
quirements for switches in capacitor discharge circuits for 
nuclear research, and evaluation of ignitron for such service; 
photographie reproductions show movement of cathode; at 
heavy currents substantial proportion of current is carried 
by cathode spot on walls and baffles; are tends to follow 
shortest path. 


Importance of Insulating Inclusions in Are Initiation, R. 
HANCOX. Brit J Applied Physics v 11 n 10 Oct 1960 p 
468-71. Initiation of ares on metal surface in contact with 
plasma has been studied with specimens known to contain 
microscopic insulating inclusions, and dependence of arcing 
on various factors has been observed; results suggest that 
arcing was initiated by dielectric charging and subsequent 
breakdown of inclusions; pertinence to controlled thermo- 
nuclear reaction devices. 


Liquid Conductor Model of Hollow Pinch, B.LEHNERT, G. 
SJOEGREN. J Nuclear Energy: Plasma Physics Pt C v1n 3 
Mar 1960 p 121-3. Electric current is sent through hollow 
jet of mercury flowing over surface of glass tube; jet is 
broken up by action of electrodynamiec force; however, if at 
same time strong current is sent through central conductor 
placed inside glass tube, jet can be stabilized; this occurs 
when currents are parallel; sausage instabilities not observed 
in experiment. 


Loss of Charged Particles in Stellarator During Ohmic 
Heating, R.A.ELLIS, Jr, L.P.GOLDBERG, J.G.GORMAN. 
Physics of Fluids v 3 n 3 May-June 1960 p 468-72. Average 
charged particle confinement times in hydrogen and deuterium 
plasmas during ohmic heating in B-3 stellarator have been 
determined; observed values were less than values expected 
on basis of classical collisional diffusion, and persisted low 
when system was made hydromagnetically stable by addition 
of helical stabilizing winding; it is therefore concluded that 
low confinement times are not due to known hydromagnetic 
instability. 

Low-Inductance Switching using Parallel Spark-Gaps, R.A. 
FITCH, N.R.MecCORMICK. Instn Elec Engrs—Proe v 106 pt 
A supp n 2 (Convention on Thermonuclear Processes) Apr 
1959 p 117-30. It is suggested that requirement of capacitor 
discharge bank for fast low-impedance switch for high tem- 
perature plasma research can be met by using many spark 
gaps in parallel; three types of triggered spark-gap described, 
their operation in parallel system analyzed; some results of 
experiments on these gaps given; report of construction and 
performance of 45kJ 200-spark-gap bank currently in use at 
Atomic Weapons Research Establishment. 21 refs. 


Microwave Interferometer Measurements for Determination 
of Plasma Density Profiles in Controlled Fusion Experiments, 
C.B.WHARTON, D.M.SLAGER. Inst Radio Engr—Trans on 
Nuclear Science v NS-6 n 3 Sept 1959 p 20-2. Experimental 
verification of method for determining spatial distribution in 
density of plasma described; method involves measuring dis- 
persive microwave propagation coefficients simultaneously at 
several frequencies and comparing measured, values with 
values calculated for various distribution functions. 


Modificiation of Zeta in 1958, J.T.D.MITCHELL, H.R. 
WHITTLE, E.M.JACKSON, P.B.CLARKE. Instn Elee Engrs 

Proce yv 106 pt A supp n 2 (Convention on Thermonuclear 
Processes) Apr 1959 p 74-84. Modifications carried out on 
Zeta to improve performance of equipment in scientific and 
engineering aspects; these comprise installation of stainless- 
steel bellows liner in torus, ignitron switching and simplifica- 
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tion of pulse circuit, improved vacuum pumping, stabilizing 
field and diagnostic facilities ; machine now known as Zeta IA, 
is again in operation and further experiments are in progress. 


Neutron Emission from Linear Pinches in Deuterium at 
High Rates of Current Rise, H.A.B.BODIN, R.A.FITCH, N.J. 
PEACOCK. J Nuclear Energy: Plasma Physics Pt C v 1 n 4 
July 1960 p 206-14. Neutron production compared with results 
obtained elsewhere and shown to be different from that ob- 
tained with low-power banks, but quite similar to that re- 
ported in recent high-power experiments; it is shown | that 
much of yield is non-thermonuclear, and number of existing 
theories for production of neutrons by acceleration processes in 
plasma are discussed. 


Physical Measurements on Heavy-Current Discharges, R.M. 
PAYNE, S.KAUFMAN. Instn Elee Engrs—Proe v 106 pt A 
supp n 2 (Convention on Thermonuclear Processes) Apr 1959 
p 36-42. Understanding of heavy current discharges entails 
extensive measurement of plasma; review of some measure- 
ments relating to thermonuclear apparatus Sceptre 111; one 
category of measurement applicable to any hot gas containing 
deuterium; emphasis on instrumentation and on physical basis 
of measurement; results of measurements not previously 
published such as discharge stability and energy loss. 24 refs. 


Possibilities of Direct Energy Conversion from Fusion 
Reactors, J.D.JUKES. Instn Elee Engrs—Proe v 106 pt A 
supp n 2 (Convention on Thermonuclear Processes) Apr 1959 
p 173-6. Method whereby 1/3 of available energy in fusion 
reactors may be directly extracted as electrical energy; by 
comparison with indirect conversion of fission reactors, ad- 
vantage is high thermodynamic efficiency and _ elimination 
of intermediate heat exchange equipment; net power reactor 
requires squarely modulated current of several million amp 
for deuterium-tritium mixtures. 


Post-Geneva Review of Controlled Thermonuclear Fusion, 
E.W.HEROLD. Inst Radio Engrs—Trans on Nuclear Science 
v NS-6 n 3 Sept 1959 p 1-10. Recent developments in certain 
aspects of thermonuclear fusion reviewed: fusion reactions, 
fusion reaction rates, containment, ignition and heating, and 
plasma diagnostics; expected future problems. 


Rapid Compression of Plasma with Azimuthal Currents, 
G.B.F.NIBLETT. Instn Elec Engrs—Proe v 106 pt A supp n 2 
(Convention on Thermonuclear Processes) Apr 1959 p 152-7. 
Simple one dimensional model of fast pinch process shows 
how temperature attained by plasma depends upon discharge 
parameters, and that energy per particle is proportional to 
electric field developed across plasma surface; principal fea- 
tures of toroidal system examined; similarity of configuration 
to that of stellaratoy makes continuous operation possible. 


Rapid Heating for Controlled Fusion Research, R.A.FITCH. 
Instn Elec Engrs—Proe vy 106 pt A supp n 2 (Convention on 
Thermonuclear Processes) Apr 1959 p 177-86. Shock com- 
pression by rapidly increased magnetic fields suggested as 
possible method of heating plasma to thermonuclear tempera- 
tures in range of 107— 10° K; capacitor discharge banks with 
minimum inductance required to produce and maintain such 
fields; problems of rapid compression with magnetic fields, 
requirements of electrical circuits, and problems of contain- 
ment discussed; circuit diagrams and sketches. 


Report on Geneva Conference: Developments in Controlled 
Fusion Electronics, H.W.VanNESS. Inst Radio Engrs—Trans 
on Nuclear Science vy NS-6 n 38 Sept 1959 p 11-19. Recent 
developments in controlled thermonuclear fusion electronics 
which were observed at Second United Nations International 
Conference on Peaceful Uses of Atomic Energy (1958) dis- 


cussed; comparison of problems associated with different 
approaches. 


Sceptre 111 A, A.A.WARE. Instn Elec Engrs—Proe v 106 
pt_ A supp _n 2 (Convention on Thermonuclear Processes) Apr 
1959 p 80-5. Features of toroidal discharge apparatus modified 
to include new magnetic-field coils and improved measurement 
facilities; experimental results obtained; measurements sug- 
gest that large electron-energy loss associated with this type 
of discharge is caused by electron-particle loss to tube walls ; 
if correct, observed Doppler broadening and Doppler shift 
of ion spectral lines have simple explanations; mechanism 
suggested for electron-particle loss. 


Some Switching Problems in Thermonuclear Research ‘ 
SMART. Instn Elec Engrs—Proe vy 106 pt A supp n 2 atts: 
vention on Thermonuclear Processes) Apr 1959 p 107-17. 
Most typical switching problem in thermonuclear research 
requires transfer of large amount of energy quickly from 
energy store to an inductive load, and maintaining load cur- 
rent at or near its peak value for a comparatively long 
period; review of range of switches currently available; 


discussion of circuitry and related equipment; diagrams and 
other data. 


Stellarator and Other Thermonuclear Projec i i 
van ! jects in United 
States, M.B.GOTTLIEB. Endeavour vy 19 n 74 Apr 1960 p 
62-71. Research on fundamental physical processes of heating 
and containing totally ionized gas; pinch systems, and mirror 
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devices ; injection and DCX (direct current experiment) ap- 
proach ; stellarator approach and experiments; certain ref- 
erences to British work are included. 


Studies of Trapping Fast Charged Particles in Constant 
Magnetic Field, ILN.GOLOVIN. Instn Elec Engrs—Proe v 106 
pt A supp n 2 (Convention on Thermonuclear Processes) Apr 
1959 p 95-9. Investigation of controlled thermonuclear re- 
actions by use of magnetic mirrors to obtain and confine hot 
plasma, based on original idea of Budker, extended by 
experiments of Rodionoy on Rodionov mirror machine and at 
Ogra installation of Atomic Energy Institute, USSR; ex- 
perimental parameters and results discussed covering various 
phases of plasma production and behavior. 


Thermonuclear Research in United States of America, C.M. 
VAN ATTA. Instn Elec Engrs—Proc v 106 pt A supp n 2 
(Convention on Thermonuclear Processes) Apr 1959 p 85-94. 
Confinement of fully ionized plasma by magnetic field as yet 
imperfect ; losses occur through collision processes of in- 
dividual plasma particles, and by oscillations and instabilities 
within plasma; survey of loss processes expected and ob- 
served at various United States installations, i.e., stellarator, 
magnetic mirror machine, pinch and impulse devices, and 
Astron device; diagrams and other data. 27 refs. 


Transformer Design for Toroidal Discharge Systems, R. 
CARRUTHERS. Instn Elec Engrs—Proc v 106 pt A supp n 2 
(Convention on Thermonuclear Processes) Apr 1959 p 138-47. 
Description of basic design problems in achieving unusual 
transformer requirements for experiments on toroidal dis- 
charge systems in nuclear research; many experiments use iron 
cored transformers, but air cored ones are practicable and 
have advantage of avoiding obstruction introduced by iron; 
effect of design on energy storage requirements and torus 
dimensions also considered. 


Transient Temperature Variation During Self-Heating of 
Plasma by Thermonuclear Reactions, H.D.GREYBER. Phys 
Rev v 117 n 1 Jan 1 1960 p 43-4. Calculation of ion and 
electron temperature variations in idealized controlled thermo- 
nuclear reactor burning various ratios of deuterium and 
tritium; data for electron and nuclear temperature evolutions 
for 50-50, 10-90 and 1-99 t-d mixtures. 


Vacuum System Design, J.BLEARS, E.J.GREER. Instn 
Elec Engrs—Proc v 106 pt A supp n 2 (Convention on Ther- 
monuclear Processes) Apr 1959 p 56-61. Zeta 1 system con- 
sists of toroidal tube of 42” bore by 11’ mean diam fabricated 
from 1” Al plate with 48-section insulated interleaved water- 
cooled liner of 14%” Al sheet; torus split vertically, each half 
torus mounted on trolley with vacuum pumps and ancillaries, 
and arranged so whole system can be withdrawn from 
transformer core for servicing or modification; it is unlikely 
that increase in temperature will be attained unless impurities 
in discharge are reduced. 


Zeta Transformer and Auxiliary Circuit Equipment, E.R. 
HARTILL. Instn Elec Engrs—Proe v 106 pt A supp n 2 
(Convention on Thermonuclear Processes) Apr 1959 p 66-73. 
Design and construction of Zeta high-power pulse transformer 
and associated core-biasing circuit; details of pulse-shaping 
reactor and non-linear resistance unit with reference to 
circuit calculations made on digital computer, and also of 
saturable reactor which assists in switching operations, and 
current transformers and voltage dividers supplied; design of 
stabilizing axial-field winding. 

Great Britain. See Nuclear Energy—Research. 


Italy. Incontri coll’Atomo. Engineering v 189 n 4907 May 6 
1960 p 617-18. Summaries of papers before Italian Forum for 
Nuclear Energy (FIEN), held during Milan Fair, which pre- 
sent different approaches to nuclear power in Italy. 


La energia nuclear en Italia, G.COPPA-ZUCCARI. Ion v 19 
n 217 Aug 1959 p 418-21. Nuclear energy in Italy; nuclear 
research, possibilities of using nuclear energy, and education 
of nuclear physicists in Italy. 


Mathematics. See Mathematics. 


Research. See also Accelerators; Chemical Laboratories— 
Radioactive; Engineering Research; Heating—Laboratories ; 
Mass Spectrometers; Nuclear Energy—Education; Nuclear 
Energy—Fusion; Nuclear Reactors—Experimental; Nuclear 
Reactors—Research. 


Karlsruhe Nuclear Research Centre. Engineer v 210 n 5457 
Aug 26 1960 p 369-72. Outline of nuclear development pro- 
gram in German Federal Republic; installations completed 
or under construction at Karlsruhe Research Center which is 
being expanded into principal nuclear research site, in- 
clude “FR2” research reactor, institutes for neutron physics 
and reactor technology, radiobiology, radiochemistry, nuclear 
technology equipped with cyclotron, etc; reactor is described, 
and diagram shows section through core. 


Nuclear Power Prospects in Australia, W.H.SPOONER. 
Engineer v 210 n 5455 Aug 12 1960 p 272-3. Economic posi- 
tion of Australia in respect to competitive position of nu- 
clear power is considered, and it is suggested two major 
areas for utilization of atomic energy would be for convert- 
ing salt water into fresh water and for supplying rural elec- 
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tric power; major nuclear research establishment has been 
set up near Sydney; notes on reactor and fuel element re- 
search are given. Abstract of paper before Int Atomic Energy 
Agency. 

_Progress at Winfrith Atomic Energy Establishment. En- 
gineer v 210 n 5461 Sept 23 1960 p 490-3; see also Engineering 
v 190 n 4928 Sept 30 1960 p 447. Type of research being done 
and equipment used for it; purposes and general design 
features are reported for Zenith reactor, exponential stack, 
differentially heated graphite assembly, fine structure ex- 
periment, Scorpio assemblies, Hector and Nero reactors, sub- 
critical assembly Helen, and zero energy plant Zebra. 


South Africa. Atomic Energy Research and Development Pro- 
gramme of South Africa, A.J.A-.ROUX. S African Mech Eng 
v 9 n 5 Dee 1959 p 103-25. Program covers raw materials, 
nuclear power and radioisotopes; in materials field, objectives 
will be to improve mining and extraction of U, to investigate 
possibility of further processing of U concentrates, and to 
increase output and start production of Th, Be, Hf, Nb, and 
Zr; nuclear power program will be aimed at keeping in con- 
tact with overseas developments. 


West Germany. See Nuclear Energy—Research. 
NUCLEAR EXPLOSIONS. See Explosions—Nuclear. 
NUCLEAR FUELS. See Nuclear Reactors—Fuels. 
NUCLEAR PHYSICS. See Physics—Nuclear. 
NUCLEAR POWER PLANTS 


See also Electricity—Direct Conversion; Nuclear Energy; 
Nuclear Reactors; Power Generation; Power Plant Engineer- 
ing; Steam Turbines—Design. 


Das Luftkondensationsverfahren ‘‘System Helier’? bei Atom- 
kraftwerken, L.HELLER, L.FORGO. Allgemeine Waerme- 
technik v 9 n 7 1959 p 139-41. ‘‘Heller’” air condensation 
system in nuclear power plants; no cooling water required; 
combined use of this system with high vacuum _ provides 
further marked advantages. 


Development of Simulated High-Temperature Nuclear Loop, 
J.P.McGEB, N.H.COATES, G.E.FASCHING. US Bur Mines— 
Information Cir n 7981 1960 17 p. As part of program for 
using nuclear energy to supply process heat, simulated nuclear 
loop has been constructed to test components; this loop has 
been operated for more than 1800 hr at 100 psig; leakage at 
flanges and welds was not serious problem; helium-recycle 
system with gas temperatures of 2300 to 2500 F and static 
pressure of 250 psig appears feasible. 

Dynamika procesow cieplnych silowni jadrowej, W.CIECH- 
ANOWICZ. Archiwum Automatyki i Telemechaniki v 56 n 1 
1960 p 45-75. Dynamics of thermal processes in nuclear power 
plants; transient analysis of processes in plant where primary 
coolant is compressible medium. 


5th Nuclear Power Report, D.BRAYMER. Elec World v 153 
n 20 May 16 1960 p 63-82. Review of present status of civilian 
power reactor projects built, building, or planned under each 
of eight major reactor concepts as related to AEC’s 10-yr 
program for development of economically competitive nuclear 
power by 1968; tabulated detailed statistics of each proto- 
type power plant and experimental reactor in program. 


Heavy Water Moderated Power Reactor Plants Design 
Study: Summary of Parts 1-38. US Atomic Energy Commission 
—Tech Information Service—TID-8503 (Pt 4), Feb 1960, 77 
p. (Available from OTS, Washington, DC $1.00). Summary of 
3 part design study of heavy water moderated power reactor 
plants, prepared by Sargent & Lundy and Nuclear Develop- 
ment Corp of America for USAEC; main objectives were 
selection and recommendation of conceptual design offering 
greatest promise of economic power, and preliminary design 
of prototype plant of minimum size necessary to demonstrate 
recommended concept. 


Nuclear Process Heat in Industry, G-PERAZICH. Nat 
Planning Assn—Report on Productive Uses of Nuclear Energy, 
Sept 1958, Washington, DC 44 p, $1.25. Analysis of potential 
applications of nuclear reactors for production of heat energy 
for processing raw materials into semi-finished or finished 
products, rather than for generating electricity; nuclear 
energy has best chance of competing with conventional fuels 
where low pressure steam is used, where productive processes 
are continuous, and where plants operate on year-round basis ; 
rubber, petroleum, and probably salt and sulphur mining are 
examples. 


Nuclear Superheat: Bonus Reactor. Power Reactor Tech- 
nology v 3 n 4 Sept 1960 p 68-74. It is generally recognized 
that addition of integral nuclear superheat is one attractive 
possibility for improving economic performance of boiling 
water reactor; Boiling Nuclear Superheat (BONUS) Power 
Station recently covered in Preliminary Design Study and 
Hazards Summary Report is reviewed and described; design 
and performance data tabulated. 


20,000 Kilowatt Organie Moderated Power Plant. US Atomic 
Energy Commission—Tech Information Service—TID 8512, 
Oct 10 1959, 137 p. (Available from OTS, Washington, DC 
$2.75). Nuclear power plant described which utilizes organic 


let 
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moderated and cooled reactor (OMR) as primary heat source 
to develop 20,000 net electrical kw of power; OMR uses high 
boiling synthetic hydrocarbon oil and operates at low pressure 
to provide heat for generating superheated steam to drive 
turbine generators; inherent safety is outstanding charac- 
teristic of OMR. 


Vliyanie temperaturnykh kharakteristik reaktora na vybor 
optimal’nogo termodinamicheskogo tsikla atomnykh elektro- 
stantsii, D.D.KKALAFATI. Atomnaya Energiya v 8 n-1 Jan 
1960 p 5-14. Effect of reactor temperature characteristics on 
choice of optimum atomic power plant thermodynamic cycle; 
analysis to show possibilities of improving parameters and 
“efficiency coefficient” of nuclear power plants, as dependent 
on shielding material and fuel type. 


Vybor optimal’nogo vakuuma za tyrbinoi na atomnykh elek- 
trostantsiyakh, Yu.D.ARSEN’EV. Teploenergetika v 6 n 10 
Oct 1959 p 27-34. Choice of optimum vacuum after turbine 
in nuclear power plants; it is expedient to increase pressure 
of turbine exhaust, as this increases unit capacity of turbine 
and decreases cost of machine room construction; despite 
growth of fuel component, there will be certain decrease in 
cost of power generated. 


Accident Prevention. See also Nuclear Power Plants—France ; 
Nuclear Power Plants—Great Britain; Nuclear Power Plants 
—Instruments; Nuclear Reactors—Accident Prevention. 


Containment Studies for Atomic Power Plant, W.McGUIRE, 
G.P.FISHER. ASCE—Proc v 86 ( J Power Div) n PO8 June 
1960 Paper n 2508 p 27-53. Summary of structural aspects 
of insuring complete containment for Enrico Fermi Atomic 
Power Plant near Monroe, Mich, in improbable event of ac- 
cident, is given; probable effects of accident are listed in 
seven points; nature of critical loading, as well as methods 
of investigation of structural behavior as consequence of 
loading, is discussed for such emergency conditions. 


Nuclear Safety Criteria. Nuclear Safety v 1 n 4 June 1960 
p 1-17. Review of recent developments in evaluation of 
hazards, and considerations for safe operation and safety, in 
application of nuclear power for space vehicles and_ ship 
propulsion; legal problems in atomic energy, and_ recent 
changes in financial protection are discussed; description of 
methods for scavenging radioactive materials from water and 
gases. 46 refs. 


Pressure Suppression Containment for Nuclear Power 
Plants, C.C.WHELCHEL, C.H.ROBBINS. Nuclear Energy v 
14 n 145 June 1960 p 263-6, 271, July p 321-3; see also 
ASME—Paper 59-A-215 for meeting Nov 29-Dec 4 1959 10 p. 
June: Pressure suppression containment provides for venting 
into water pool, steam water mixture that would be released 
from water moderated reactor in event of break in primary 
system; most entrained fission products would be retained in 
pool; development program to determine feasibility of con- 
cept is described. July: Design considerations of containment 
systems covering dry well, vent area and safety. 


Alaska. ‘Hot Stuff’ to Be Tested in Alaskan Climate, E.L. 
ATKINSON. Excavating Engr v 54 n 5 May 1960 p 38-41. 
Installation of packaged nuclear power plant in Alaska at 
Fort Greely; plant will produce 42 million Btu in steam for 
space heating, and 1700 kw of electricity for town of 2000; 
site preparation; turbine building is 96 by 94 ft steel frame 
structure covered in metal panels; 19 ton reactor vessel and 
“hot” parts are housed in silo-shaped, dome-covered struc- 
ture of metal and concrete. 


Nuclear Reactor Will Produce Power, Heat for Alaskan 
Outpost, F.K.ROSS. Pac Bldr & Engr v 65 n 8 Aug 1959 
p 80-1. $6,000,000 project under construction at Fort Greely, 
Alaska; components are designed to be transported by air 
for installation at remote locations; erection at field site 
within 6 mo period; pressurized water reactor will operate 
at 10 Mw; reactor is loaded with 88 stainless steel clad, 
highly enriched uranium fuel elements and seven control 
rod assemblies; power plant building. 


Berkeley Station. See Nuclear Power Plants—Great Britain. 
Boilers. See also Nuclear Power Plants—Heat Exchangers. 


Analog Study of Boiler Dynamics in Nuclear Power Plant, 
F.FALDINI, V.GERVASIO, C.ZAFFIRO. Energia Nucleare v 
7 n 6 June 1960 p 426-34. Mathematical model of transient 
behavior of steam generator connected with nuclear power 
plant of Calder Hall type; steam pressure response follow- 
ing COz mass flow and load changes investigated with 
analog computer; experimental data obtained on operating 
boiler and theoretical results are compared, and good agree- 
ment is found. (In English). 


Designing Boilers for Gas-Cooled Reactors, B.G.EDISS. 
Nuclear Power v 5 n 49 May 1960 p 101-4. Coolant gas 
pressure drop is parameter which most influences boiler design 
and inaccurate calculation can result in large technical and 
economic penalty; adaptation of standard methods of heat 
exchange design presented, which permits large saving in 
time and energy of computation; use of extended fin tubing 
discussed. 
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Evaluation of Heat Transfer Surfaces for Nuclear Boilers, 
B.G.EDISS, R.BILSBOROUGH. Nuclear Power v 4 n 39, 40 
July 1959 p 80-2, Aug 95-8. July: In gas cooled reactors 
power required to circulate gas coolant may amount to 10% 
of station output; irreversibility of heat transfer between gas 
and water side requires consideration of merits and demerits 
of plain tubing, and will guide in determining relative ad- 
vantages of ‘staggered’ or ‘in-line’ deployment. Aug: Ad- 
vantage of finned tubing; mathematical analysis of effect of 
fin dimensions on cost of power generated. 


Gas-side Heat Transfer Investigations, D.A.BARNARD, N. 
CHERRETT, G.D.ROBINSON. Nuclear Eng v 4 n 42 Nov 
1959 p 394-9. In design of nuclear boiler, greater accuracy 
is required in calculating heat exchange surface than in case 
of conventional heat transfer plant; more information is 
needed on friction factors for flow across banks of extended 
surface tubes, as well as on influence of tube size and tube 
pitching on boiler dimensions; experimental heat transfer 
facilities specially developed for purpose; results obtained. 


Heat Transfer at High Gas Pressures. Engineering v 188 n 
4876, 4877 Oct 2 1959 p 286-7, Oct 9 p 317-19. Report on 
research at Normalair Ltd, Somerset, on design of boilers for 
use with nuclear power plant; both open and closed circuit 
atmospheric and pressure rigs are used; former is suitable 
for obtaining quick results on small test sections; latter is 
primarily for testing boiler tube banks over range of gas 
flows to 190,000 lb/sq ft/hr minimum cross section; facilities 
are also suitable for heat transfer tests on fuel element 
channels, etc, at R up to 2,000,000. 


Calder Hall. See Nuclear Power Plants—Great Britain. 
Canada. See also Nuclear Power Plants—Costs. 


Metalworking Behind Our First Nuclear Power Station, J.A. 
WELLER. Can Machy & Metalworking v 71 n 8, 9, 10, 11 
Aug 1960 p 114-16, Sept p 84-8, 149, Oct p 112-16, Nov p 76-81. 
Problems in production of components for 20,000-kw power 
station, known as Nuclear Power Demonstration 2, under 
construction at Rolphton, Canada. Aug: Materials and 
methods employed. Sept: Welding and inspection techniques 
developed by Canadian General Electric Co for assembly 
of reactor vessel. Oct: “‘On-power” fueling tests machinists’ 
skill. Nov: Fuel machined to 0.0005 in. 


‘onstruction. See also Contracts. 


Civil Engineering Aspects of Nuclear Power Plants, R.W. 
KUPP, J.C.TOUREK. Nuclear Eng & Science Conference, 6th, 
New York City, 1960—Preprint n 13 13 p. (Published by 
Engineers Joint Council, New York). View that extreme 
difficulties surround construction of nuclear power plants is 
out of proportion to true situation; some special terms used 
in planning and development of nuclear plants are clarified; 
in consideration of massive concrete shield requirement, large 
scale site development, and significant auxiliary construction, 
civil engineering plays major role in planning, design, and 
erection. 


Conereting Plant at Nuclear Power Station in Scotland. 
Concrete & Constr Eng v 55 n 2 Feb 1960 p 83-90. Arrange- 
ment and operation of concreting plant at Hunterston; 
mixing facilities and methods; cranes; forms and concreting 
of circumferential beam for bottom shield of reactor; raft 
foundations for reactors; concreting of shield walls; con- 
struction of 11-ft diam culvert for cooling water; precasting 
of structural members, some weighing 300 tons. 


Construction Problems of Nuclear Power Plants, D.G. 
ISELIN. Civ Eng (NY) v 30 n 10 Oct 1960 p 64-7. Effects of 
radioactivity on work planning and construction; dealing 
with small working space in compact plants, with need for 
close tolerances, and rigid inspection; changes frequently re- 
quired during construction by new achievements; Shipping- 
port, Pa plant is schematically illustrated to demonstrate prob- 
lems of construction planning. 


Structural Engineer in Field of Atomic Energy, T.C. 
WATERS. Structural Engr y 35 n 1 Jan 1960 p 26-40. De- 
velopment of structural engineering tasks of atomic energy 
since 1946 ; aspects in construction of process buildings, reac- 
tor buildings, biological shielding for reactors, and contain- 
ment buildings; new fields of research for better structural 
solutions are suggested. 


Structural Engineering Aspects of Nuclear Power Plants 
L.L.T.AU, E.Y.W.TSUI. ASCE—Proe vy 86 (J Structural Div) 
n ST6 June 1960 Paper n 2509 p 23-46. Basic knowledge on 
fission energy and heat; description of construction and 
operation of reactor pressure vessels, biological shielding, 
heat exchangers and other features, with related calculations 


and equations ; tables show data for United States and foreign 
nuclear power plants. 


Control. See also Nuclear Reactors—Control. 


K voprosu ob ustoichivosti yadernoi energeticheskoi = 
vki, A.S.KKOCHENOV. Atomnaya Enerpive oe Ue me on hoe 
1959 p 122-8; see also English translation in J Nuclear 
Energy: Reactor Science Pt A v 12 n 4 Aug 1960 p 194-200. 
Stability of nuclear power plant consisting of water moderated 
and cooled reactor with negative temperature coefficient of 
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reactivity, steam generator producing saturated steam, and 
turbines; system studied is assumed to have only throttle 
control in front of turbine and constant level control at 
steam generator. 


Cooling. See Nuclear Reactors—Cooling. 
Corrosion. See Nuclear Reactors—Corrosion. 


Costs. See also Nuclear Power Plants—Design; Nuclear Power 
Plants—Great Britain; Nuclear Power Plants—Military; Nu- 
clear Reactors—Costs. 

Competitive Nuclear Power for Canada, W.B.LEWIS. Nu- 
cleonics v 18 n_ 10 Oct 1960 p 54-9. Economic survey of all 
costs which will eventually enable uranium based nuclear 
power to be competitive with coal fired plants, despite cur- 
rently higher cost for erection of nuclear plants. 


Economie Use of Conventional and Nuclear Fuel, F.A.P.M. 
THEUNISSEN. Nuclear Power v 5 n 51 July 1960 p 76-9. 
150 Mw hybrid station will cost less to erect and operate 
than comparable nuclear station alone, but conventional 
station alone is still least expensive; in countries with large 
national grids, where nuclear and conventional stations will 
be used together, ‘hybrid’ is most economic answer to getting 
experience in nuclear power generation; data on economic 
analyses of separate and combination stations. 


Natuerliches und angereichertes Uran in Kernkraftwerken, 
W.ROTTER. VDI Zeit v 101 n 35 Dec 11 1959 p 1697-1701. 
Natural and enriched uranium in nuclear power plants; 
discussion of costs of U-235 enrichment of fuel, and of effect 
of enrichment on necessary investments of plant in capital 
and own energy requirements; it is concluded that use of 
enriched uranium will be uneconomical until cheaper method 
of production is developed. 


Nuclear Power Costs Reassessed. Nuclear Power v 5 n 51 
July 1960 p 73-5. Review of most outstanding points covered 
in new economic studies recently presented at World Power 
Conference and at British Electrical Power Convention; un- 
certainty over nuclear power prospects has culminated in 
recent announcement that United Kingdom program is to be 
slowed down; reappraisal of its economics was necessary. 


Denmark. BETA—Danatom’s 175 MW Design Study. Nuclear 
Eng v 5 n 49 June 1960 p 264-5. Danatom, Danish Assn for 
Indus Development of Atomic Energy, self governing body 
associated with Danish Academy of Technical Sciences, has 
published design study of 175Mw gas cooled nuclear power 
station named Beta; principal design parameters tabulated, 
with brief discussion of core, control, pressure vessel, blowers, 
steam plant, and charge/discharge arrangements; engineer- 
ing sketches. 


Design. See also Nuclear Power Plants—Accident Prevention ; 
Nuclear Power Plants—Great Britain; Nuclear Power Plants 
—Pipe Lines; Steam Power Plants—Design. 


Advanced Pressurized-Water-Reactor Electric Generating 
Station, J.B.ANDERSON, C.T.CHAVE. ASME—Paper 59-A- 
302 for meeting Nov 29-Dec 4 1959 23 p. Report on design 
evaluation by Stone and Webster Eng Corp and Combustion 
Eng, Inc; improved core design concepts, multiregion load- 
ing, spiked cores, control of long life cores, fuel cost, thermal 
plant efficiency and self pressurized reactors are discussed ; 
reference design was plant with gross electric generating 
capacity of 248 Mw and net send out of 236 Mw; at 80% 
load factor, 1,637,645 kw-hr/yr are generated; reactor design 
and plant arrangement were developed, and alternatives con- 
sidered; design diagrams. 


Another Step in Water-Reactor Plant Technology, A.R. 
JONES. ASME—Paper 59-A-292 for meeting Nov 29-Dec 4 
1959 5 p. Study of technical and economic feasibility of 
closed cycle water reactors; plants are feasible in ratings 
up to 400 Mw electric; power costs reduce with increasing 
size up to point where design changes from tandem com- 
pound to cross compound turbine, which occurs at turbogenera- 
tor rating of about 360 Mw gross electric; reference design 
at this rating uses single reactor with 5 heat transfer loops 
feeding single tandem compound generator. 


Boiling-Water-Reactor Study, W.A.HARTMAN, L.F.C. 
REICHLE. ASME—Paper 59-A-298 for meeting Nov 29-Dec 
4 1959 13 p. Conceptual design and estimated performance 
characteristics of power plant to start construction in July 
1960, developed by Ebasco Services as architect-engineer, and 
General Electric Co as nuclear designer; 4 alternative cycles 
were considered; plant selected has net electrical capability 
of 306 Mw, and is dual cycle, forced circulation BWR using 
single reactor and single tandem compound turbo-generator 
with 4-floor exhaust. 

Design Study of 300-MW Organic-Cooled Reactor, R. 
BALENT, G.H.BOSWORTH, J.PLAWCHAN. ASME—Paper 
59-A-178 for meeting Nov 29-Dec 4 1959 7 p. Power plant 
study by Bechtel Corp and Atomics Int; reactor building is 
164-ft diam cylinder with hemispherical dome and ellipsoidal 
bottom, and encloses reactor, primary coolant loops, steam 
generator and fuel storage facilities; reactor has design 
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capability of 934 thermal Mw; power generating facilities, 
central control room, offices, ete, are in turbine building ; 
components and economies are described. 


Five Critical Factors of Nuclear Plant Design, P.N.GARAY. 
Consulting Engr (St.Joseph, Mich) v 15 n 2 Aug 1960 p 
114-20. Overall design of reactor plant is integration of 
several variables into acceptable core; sequence to follow in 
thermal design of power reactor proper; physical differences 
between water, liquid metal, organic, and gas cooled reactors ; 
design criteria in determining optimum reactor plant cycle; 
table illustrates range of performance possible in one reactor 
plant design as adapted to several gases; liquid metals com- 
monly used for cooling. 


Fuel Cycle Optimization in Power Station Design, P.J. 
GRANT. Nuclear Power v 4 n 39 July 1959 p 73-6. To produce 
electricity at lowest cost, optimization of fuel cycling scheme 
for reactor plays important part; study of fuel cycling 
schemes must be part of overall station optimization which 
take into account factors such as availability of capital, 
interest rate, size of system load factor, etc; for given core 
geometry fuel cycling giving lowest overall power cost must 
be found, and repeated for other cores until best design is 
found. 

Heavy-Water-Moderated Nuclear Power Plants, M.S.SIL- 
BERSTEIN, J.De FELICE, W.A.CHITTENDEN. ASME— 
Paper 59-A-185 for meeting Nov 29-Dec 4 1959 11 p. Evalua- 
tion of natural uranium fueled direct cycle plant of 200 Mw 
net electrical output, using boiling De2O coolant in pressure 
tube reactor, on basis of preliminary designs and cost es- 
timates; description of 70 Mw prototype plant design which 
operates at reactor thermal power of 255 Mw, steam flow 
rate of 6,480,000 lb/hr; diagrams. 

Operating Experience and Advanced Designs of Sodium- 
Graphite Reactors, R.W.DICKINSON, L.E.GLASGOW. ASME 
—Paper 59-A-192 for meeting Nov 29-Dec 4 1959 9 p. Ex- 
perience with 6 Mw electrical output experimental plant which 
has, with Southern Calif Edison Experimental Station, pro- 
duced 15,331,050 kw-hr for Southern Calif grid; design con- 
siderations leading to novel reactor arrangement which im- 
proves neutron economy, reduces thermal stress and improves 
maintenance; advanced designs extending performance and 
reducing costs; diagrams and power cost data. 


Organic Cooled Power Reactor Study. US Atomic Energy 
Commission—Tech Information Service—TID-8501 (pt 1,2,3,4) 
July 1959 (Available from OTS, Washington, DC $15.00 
for 5 pt set). Report by Bechtel Corp and Atomic Inst, Div 
of North Am Aviation Inc. Pt 1: Summary of specific studies 
and design concepts. Pt 2: 300 Mw Power Plant Conceptual 
Design for large nuclear power station. Pt 3: Reactor Con- 
cept Evaluation covers technology of organic cooling, fuel 
elements, and analysis of steam cycles. Pt 4: 75 Mw Power 
Plant Conceptual Design for intermediate sized nuclear power 
station. 


Dresden Station. See Nuclear Power Plants—Morris, Il. 
Earthquake Protection. See Nuclear Power Plants—Japan. 


Enrico Fermi Station. See Nuclear Power Plants—Monroe, 
Mich. 
Equipment. See Nuclear Power Plants—France. 


France. Equipment des centrales thermiques nucleaires. Tech- 
nique Moderne v 52 n 5 May 1960 p 291-9. Nuclear power 
station equipment; description and design of equipment in- 
stalled in power plants at Marcoule and Chinon; loading and 
unloading appliances for combustible equipment, circulating 
pumps for heavy water, apparatus for conditioning and purify- 
ing CO2z coolant, COz gas blowers, reactor control and in- 
strumentation devices, measuring devices, and others. 


Les mesures de protection contre les rayonnements a la 
centrale thermonucléaire de Chinon, M.DELPLA. Revue 
Générale des Sciences Pures et Appliquées v 66 n 11-12 
Nov-Dee 1959 p 335-47. Radiation protective measures at 
thermo-nuclear power plant of Chinon, France; design of 
Chinon plant; description of shields consisting of 60 cm 
graphite, 1 m water and 2.80 m of concrete; protection of 
CQ» circulation system; measurement of radiation and man- 
power protection; measures against contamination; mobile 
“health stations’; health control service. 


Second Nuclear Power Station, BIENVENU, B.SAITCEV- 
SKY, F.BOURDILLAT, C.TOURGERON, R.MILLOT, M. 
LAMIRAL, L.LAURENT. Nuclear Power v 5 n 48 Apr 1960 
p 118-23. Division heads of Electricite de France provide com- 
bined description of EDF2, second nuclear power station, 
covering main aspects of reactor, pressure vessel, fuel han- 
dling, control, control rod drives, neutron flux measurements, 
instruments and other principal design parameters ; sketches, 
graphs, and tables; large pull-out cutaway perspective draw- 
ing in color facing p 118. 

Gas Turbines. See Gas Turbines. 


Great Britain. See also Nuclear Power Plants—Construction. 
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Advanced Gas-Cooled Reactor Project at Windscale. Sur- 
veyor v 119 n 3548 June 4 1960 p 655-7. Project is prototype 
in which new techniques for obtaining better fuel rating are 
being tried out; plant will produce 28 Mw and will comprise 
reactor unit housed within containment building, fuel element 
building, and turbine hall; new gas cooled reactor uses 
uranium oxide enriched with uranium 235 as fuel, and 
beryllium or stainless steel to contain fuel; new fuel in- 
creases rating to six times rating in Calder Hall, where 
uranium is used in magnox alloy cans. 


Charge Face Machinery for Berkeley Nuclear Power Sta- 
tion. Engineer v 209 n 5432 Mar 4 1960 p 379-83. Units for 
two reactors at station being built for Central Electricity 
Generating Board is designed to enable fuel elements and con- 
trol equipment to be changed, and future fuel requirements 
to be assessed, while reactors are on load; of those described, 
design diagrams are shown for chute machine, charge and 
discharge unit, fuel element loader and conveyor, control 
rod and actuator servicing machine, and control rod manipu- 
lating tool. 


Environmental Radiation Survey Around Nuclear Power 
Station, J.D.ABBATT, J.R.A.LAKEY, D.J.MATHIAS. GEC 
Atomic Energy Rev v 2 n 4 Autumn 1960 p 200-4. To 
evaluate increase in radioactivity around operating station 
it is necessary to perform environmental background survey 
over period of at least 1 yr prior to operation; considerations 
in selection of sampling points discussed, along with pro- 
cedures and equipment for collection of samples; preliminary 
results for Hunterston Nuclear Generating Station indicate 
suitability, and satisfactory sensitivity of present equipment. 


Evolution of Nuclear Power Plant Design, C.HINTON. 
Engineer vy 210 n 5454 Aug 5 1960 p 225-6. Development of 
plant design in Great Britain; power from nuclear stations 
now being ordered would cost about 25% more than that from 
best modern conventional plants operated under similar load 
conditions; generating costs should “break even’’ between 
1966 and 1970, depending on load factor; ultimately, scale of 
research on reactor technology should be adjusted to accord 
with savings that could be expected from its industrial ap- 
plication. Abstract of paper before Roy Soc. 


Progress Review No. 47: Engineering Aspects of Nuclear 
Power, K.P.GIBBS. Inst Fuel—J v 33 n 282 May 1960 p 
238-47, 1 plate. Tabular data on British program of installa- 
tion of 6000 Mw of nuclear generating capacity by 1966; 
features of gas-cooled graphite-moderated reactors, which 
form basis of program; fuel elements; moderator; pressure 
vessel; shielding; charge/discharge equipment; instrumenta- 
tion and control; boilers; COz ductwork and circulators; 
future reactors. 

Role of Engineer in Nuclear Power, J.M.KAY. Junior Instn 
Engrs—J v 70 pt 5 Feb 1960 p 133-54. Role of engineer and 
seale of engineering effort required is demonstrated by 
reference to first civil power stations in United Kingdom 
program; design of Calder Hall type reactors, Berkeley and 
Bradwell reactors; engineering problems in reactor design, 
associated with physics of reactor core and effects of irradia- 
tion on materials in reactor; fuel element design; design and 
construction of pressure vessel and gas circuit; further de- 
velopment of gas-cooled reactor; nuclear reactors for marine 
propulsion. 


Small Nuclear Power Station—By Britain. Engineering v 
189 n 4904 Apr 15 1960 p 517-22, folding sheet. Descriptions 
prepared by various authors of available plant ranging in 
capacity from 11 to 60 Mw; reactor core data tables are 
included. 


Some Points of Structural Interest at Calder Hall ‘A’ 
Nuclear Power Station, W.S.WATTS. Structural Engr v 38 
n 8 Aug 1960 p 255-66. Station comprises two reactors in 
steel framed structures, turbine hall, administration build- 
ing, service ducts, bridges, and two cooling towers; concrete 
biological shield walls are 7 and 8 ft thick, 85 ft high; 
13,500 sq ft foundation raft carries total 34,000 ton weight of 
structures; two cooling towers are 300 ft high with 200 ft 
eee at base; four 23,000 kw generators with steam tur- 
ines. 


Stress-Relief of Steam-Raising-Unit Vessels at Hunterston, 
S.CLINTON, G.W.LAING. GEC Atomic Energy Rev v 2 n 4 
Autumn 1960 p 216-23. Available methods for stress-relief 
of large welded steel vessels are reviewed; equipment and 
procedures used for steam generating units at Hunterston 
Nuclear Generating Station are described; oil fired furnace 
is used to produce hot air which is directed to inside of 
suitably lagged vessel by means of vents and, baffles; tem- 
perature distribution and variation during cycle is given for 
one of treated units. 


Trawsfynydd Nuclear Power Station. Nuclear Power v 4 
n 43 Nov 1959 p 90-9. Design and construction of first inland 
nuclear power plant for 500Mw = station being erected in 
North Wales; Engineering Design, J.W.ASHLEY, covers 
core, pressure vessel, boilers, reactivity control, and gas flow; 
Technical Calculations, S.A.YOUNG, covers control conditions, 
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flux stability, and shielding; Civil Engineering, D.H.NEW, 
covers biological shield, boiler installation, and cooling pond ; 
foldout, cutaway perspective drawing in color. 


Trawsfynydd Nuclear Power Station, H.WATSON-JONES. 
Instn Elec Engrs—J v 6 n 69 Sept 1960 p 519-23. Description 
of 580 Mw plant consisting of two graphite moderated CO2 
cooled uranium reactors, with particular emphasis on ad- 
vances in design and technique since commissioning of Calder 
Hall plant; reactor buildings, core, control and safety ; gas 
circulators: boilers, turbogenerator plant containing four 
145 Mw units; plant control system. 


Vacuum Testing of Tube Elements for Steam-Raising Units, 
M.S.HAYWARD. GEC Atomic Energy Rev v 2 n 4 Autumn 
1960 p 224-8; see also Engineer v 209 n 5440 Apr 29 1960 
p 732-5. Application of high vacuum leak detection technique 
to routine testing of steam generator tube elements, was 
performed at Hunterston Nuclear Generating Station; Pirani 
gage used in conjunction with cooled charcoal trap serves as 
detector for H» probe gas; minimum leak that can be de- 
tected is 2x10 torr/sec. 


Heat Exchangers. See also Nuclear Power Plants—Construc- 


tion. 


A GR Boilers, E.F.P.BENNETT. Nuclear Eng v 4 n 40 
July-Aug-Sept 1959 p 291-3. Design features of heat exchange 
equipment for Advanced Gas Cooled Reactor (AGR) for ac- 
commodation of higher gas temperatures will permit minimum 
use of expensive alloy steel; all features of shell design and 
tubing arrangement; methods for control of gas temperature 
over range of operating conditions; illustrations ; performance 
and operating data. 


High-Temperature Systems for Nuclear Process Heat, J.P. 
McGER. US Bur Mines—Information Cir n 7954 1960 18 p. 
Results of preliminary study and testing of system in which 
helium transfers heat from nuclear reactor to chemical 
processing vessel; advantages of nuclear-process-heat-reactor 
systems include, reduction in loss of heat at high temperatures 
and pressures and elimination of need for compressed air 
or oxygen; gasification of coal and reforming of hydro- 
carbons are promising uses for nuclear heat. 


Liquid-Metal Heat Exchangers, R.A.TIDBALL. Power v 
104 n 2 Feb 1960 p 82-5. Increasing high temperature re- 
quirements for power production, and for chemical industry, 
are necessitating use of heat transfer fluids that can be used 
up to 1600 F; material selection, design, and construction of 
heat exchangers capable of reliable and efficient performance 
when used for liquid Na and NaK systems in nuclear plants 
is discussed. 


Some Characteristics of Integron Mild Steel Tubing for 
Heat Exchangers in Nuclear Power Stations, F.E.ASBURY, 
L.H.TOFT. Metallurgia v 61 n 367 May 1960 p 193-200. In- 
vestigation of general metallurgical characteristics and fatigue 
resistance of tubing in “‘as-finned’’ and in heat treated con- 
ditions, of effect of service temperature conditions on tensile 
properties and residual stress, and effect of welding on 
parent material; results show that mild steel Integron tubing 
is satisfactory for service without heat treating under con- 
ditions proposed for Bradwell and Berkeley heat exchangers. 


Hunterston Station. See Nuclear Power Plants—Great Britain. 
Indian Point, N.Y. Chemical Engineering Unit Operations Help 


Solve Atomic Power Plant Problems, C.F.STOLZENBACH. 
Chem Eng v 66 n 17 Aug 24 1959 p 128-8. Role of chemical 
engineer in design of thermal neutron, pressurized water, 
nuclear power plant; problems of Consolidated Edison Co 
plant, at Indian Point, NY; metal for fuel containers; 
primary water purity; removing gases and solids from 
primary water; control with rods and borie acid addition 
to primary water; feedwater treatment; waste disposal. 


Instruments. See also Nuclear Reactors—Instruments; Radia- 


tion—Measurement. 


Instrumentierung von Kernkraftwerken, L.MERZ, 4G. 
KOURIM. VDI Zeit v 101 n 31 Nov 1 1959 p 1433-47. Instru- 
mentation of nuclear power plants; survey of instruments for 


reactor and for protection against radiation; diagrams, photo- 
graphs. 40 refs. 


Stack Effluent Radioisotope Monitor, R.A.HARVEY. IRE— 
Trans on Nuclear Science vy NS-6 n 4 Dee 1959 p 20-8. 
System for simultaneously measuring and indicating each of 
several different radioisotopes in stack effluent of atomic 
energy facility; total amounts of radioisotopes emitted to 
atmosphere are indicated on registers, and marks are re- 
corded on moving chart each time specific quantities are 


emitted; individual emission data also given by single channel 
on chart recorder. 


Italy. See also Heating—Nuclear Power. 


Latina Power Station. Nuclear Eng v 4 n 41 Oct 1960 p 
829-42. Six articles cover various aspects of 200 Mw (i) 
nuclear power plant being built in Foce Verde Italy ; 
Progress Report on Construction, M.CAMPANINI, 329-31: 
Comparisons with Bradwell, R.D.VAUGHN, G.CALABRIA, 
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331-4; Details of Boilers, B.G.EDISS, E.TORIELLI, 334-5: 
Layout of Controls, T.COXON, 336-9; Handling of Active 
Effluents, L.N.SNELL, R.T.BRUNSKILL, 339-42; Contractors, 
342; fold out perspective drawing details location of 60 princi- 
pal reactor and plant components: design parameters of 
reactor and ratings of auxiliary equipment. 


Notizie sulla centrale nucleotermoelettrica di Latina, G. 
CALABRIA. Energia Nucleare v 7 n 6 June 1960 p 385-96. 
Information on Latina nuclear power station; particular 
design and construction problems are discussed for plant 
owned by SIMEA, which is most advanced nuclear power 
station in Italy for electric power production; natural 
uranium graphite moderated gas cooled reactor supplies 3 
turbogenerators with net output of 200 Mw; station is 
scheduled for operation in first half of 1962. 


SENN Nuclear Power Station—Europe’s First Full-Scale 
BWR, V.A.ELLIOTT, G.J.STATHAKIS. Nuclear Power v 4 
n 42 Oct 1959 p 87-91. Description of 150 Mw boiling water 
reactor designed by General Electric Co and selected by 
SENN (Societa Elettronucleare Nationale of Italy) in con- 
junction with international team of experts from proposals 
submitted to first open international competition; nuclear 
power station to be erected on Garigliano River near Naples; 
basic reactor design and sketch, simplified flow diagram, 
overall station plan, and fundamental components discussed. 


Japan. Earthquake Tests in Japan. Civ Engr v 13 n 8 Aug 
1959 p 435-7. Tests to determine stability of graphite core 
of Japan’s first nuclear reactor under earthquake condi- 
tions, were undertaken on specially constructed vibration 
table, largest of its kind in world; tightening of pile at tile 
layers by means of restraint beams and bands; results show 
that center of pile remains unaffected by any force exerted 
by external tightening band. 


Japan’s First Nuclear Power Station Nuclear Power v 5 n 
47 Mar 1960 p 104-18. Features of design of gas cooled 
graphite moderated 150 Mw reactor undergoing construction 
at Tokai-Mura; Engineering Design, P.A.LINDLEY, K.J. 
MITCHELL, 104-7; Earthquake Problems, R.HICKS, 108-10; 
Optimization, R.H.BIRD, 110-13; Control and Safety, B.H. 
STONEHOUSE, T.J.O’NEILL, 113-16; Construction and 
Organization, Y.OTSUKI, S.H.WEARNE, 117-18; table of 
principle data on design and performance parameters; large 
pullout of isometric cut-away perspective drawing in full 
color facing p 118. 


150-MW Nuclear Power Station at Tokai-Mura, Japan. 
GEC Atomic Energy Rev v 2 n 2 Sept 1959 p 55-8. Station 
will take about 4 yr to build and should be in full operation 
by late 1963 or early 1964; designed by General Electric Co 
Ltd for Japan Atomic Power Co; some data and details on 
structural design and plant layout, reactor core and pressure 
vessel, fuel elements, control rods, shielding, coolant and 
circulators, charge/discharge equipment, steam raising units, 
and control equipment. 


Latina Station. See Nuclear Power Plants—Italy. 
Lubrication. See Lubrication—Nuclear Power Plants. 
Materials. See Nuclear Reactors—Materials. 


Materials Handling. See Materials Handling—Nuclear Power 
Plants. 


Military. See also Nuclear Power Plants—Portable. 


Army Nuclear Power Program, D.C.WILLIAMS. Nuclear 
Eng & Science Conference, 6th, New York City, 1960—Pre- 
print n 15 28 p. (Published by Engineers Joint Council, New 
York). Brief review of background, organization, and goals 
of Army Nuclear Power Program; description of various 
plants and their applications, military nuclear power costs, 
and other considerations. 


Monroe, Mich. Additional Aspects of Enrico Fermi Atomic 
Power Plant, N.L.SCOTT, R.F.MANTEY. ASCE—Proc v 86 
(J Power Div) n P01 Feb 1960 Paper n 2375 p 39-55. Features 
of first commercial fast-neutron reactor power plant; plant 
produces electricity by use of conventional steam turbine, but 
steam is produced through use of liquid-metal cooled, fast-neu- 
tron-breeder reactor; shielding, shielding penetrations, and 
special construction methods are described. 


Morris, Ill. Dresden Nuclear Power Station, V.D.NIXON. 
Nuclear Eng v 5 n 53 Oct 1960 p 434-41. Thermal hetero- 
geneous (BWR) 180 Mw (e) nuclear reactor plant at Morris, 
Ill, is discussed with specific emphasis on design philosophy, 
safety aspects, and operation at power; pull-out facing p 436 
provides cutaway diagram, and principal design parameters. 


Operator Training. See Nuclear Reactors—Simulators. 
Pipe Lines. See also Welding—Dissimilar Metals. 


Optimizing Primary Coolant Piping for Nuclear Power 
Plants, H.GITTERMAN. Air Conditioning, Heating & Vent 
v 57 n 10 Oct 1960 p 66-8. As physical piping layout is re- 
quired at early stage of nuclear power plant design, unusual 
features involved in design step require investigation, there- 
fore, rational approach is presented; equations and tools 
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provided by conventional engineering design practices are 
developed to yield optimum pipe diameters and velocities for 
given amounts of fluid to be transported. 


Welding Ferrous Materials for Nuclear Power Piping, 
E.A.FENTON. Am Welding Soc—Publ n D10.5-59 1959 12 
p. Materials used in pressure piping systems for nuclear 
power plants; same welding procedures used as for high 
quality work on main steam piping; root pass welding; 
fabrication quality control and acceptance inspection; welded 
performance; procedure qualification. 


Piqua, Ohio. Engineering Design of Piqua OMR, E.F.WEIS- 
NER. Nuclear Eng v 5 n 45 Feb 1960 p 68-71. Description of 
45.5 Mw(t) organic moderated nuclear power plant being 
built by Atomics International for City of Piqua Municipal 
Power Commission, scheduled to begin operation in 1961; 
steam supplied to existing generators will provide total elec- 
ee output of 11.4 Mw; photographs, diagrams and other 
ata. 


Piqua’s Atom Plant Another First, R.M.HANCE, Jr. Am 
City v 75 n 6 June 1960 p 113-15. City will be first 
municipality to operate small nuclear power plant; plant is 
designed for production of 11,400 kw as supplementary power, 
and comprises organic-cooled and moderated reactor within 
spherical dome structure with equipment, control room, and 
offices in adjacent building; coolant is organic hydrocarbon 
liquid, while moderator is mixture of terphenyl isomers. 


Portable. Budocks Role in Development of Nuclear Power for 
Navy’s Shore Bases, W.J.CHRISTENSEN. Nuclear Eng & 
Science Conference, 6th, New York City, 1960—Preprint 
Paper n 16 20 p. (Published by Engineers Joint Council, 
New York). Installation of nuclear power plants at modern 
advance naval bases will be significant step toward reduction 
of logistic effort; studies have been performed to determine 
suitability and economic and technical feasibility of various 
types of nuclear reactors and plant configurations; criteria 
which have been developed are discussed. 


Nuclear Power for Navy Shore Bases, W.J.CHRISTENSEN. 
Military Engr v 52 n 347 May-June 1960 p 188-90. Design 
and operation of barge mounted (relocatable) nuclear power 
plants and self elevating, platform mounted plants for 
power generation and heating for overseas and advanced 
bases; consideration of prototype units on Guam and in 
Antarctica; PL-2 plant characteristics. 


Rowe, Mass. Yankee Atomic Electric, J.N.KILPATRICK, P.B. 
HAGA, A.G.THORP,II, T.F.WIDMER, L.F.OBERMESSER, 
H.A.SMITH. Nuclear Eng v 5 n 53 Oct 1960 p 466-76. Thermal 
heterogeneous (PWR) 110 Mw (e) reactor plant at Rowe, 
Mass, scheduled for full power operation in autumn 1960 is 
described; details of reactor vessel, initial core, control rod 
drive, control system, and fuel handling are specifically dis- 
cussed, pull-out facing p 468 provides cutaway diagram, and 
principal design parameters. 


Sioux Falls, S.D. Pathfinder Nuclear Plant, C.B.GRAHAM. 
Mech Eng v 82 n 4 Apr 1960 p 67-70. 66-emw power station, 
near Sioux Falls, SD, will use controlled recirculation and 
nuclear superheat with boiling water type reactor; Controlled 
Recirculation Boiling Reactor (CRBR) will be designed for 
heat power level capability of 164,000 kw in boiling region 
with circulation rate of 60,000 gpm; steam generation rate 
will be 600,000 lb/hr at operating pressure of 600 psig and 
temperature of 489 F in boiling region. Paper 59-A-179. 


Sioux Falls Superheat Design Takes Final Form. Nucleonics 
vy 18 n 3 Mar 1960 p 108, 110. Allis Chalmers’ Sioux Falls 
reactor, country’s first reactor with nuclear superheater, pre- 
sents superheater design which is conservative enough to be 
built with existing technology but which will run at fuel cost 
only 4% higher than that for oil-fired superheater; table 
gives up-to-date reactor parameters; other design features 
discussed. 


Small. See also Nuclear Power Plants—Great Britain. 


Saxton Reactor Plant, E.U.LPOWELL. Westinghouse Engr v 
20 n 4 July 1960 p 121-5. Technical description of small nu- 
clear steam generating plant, including all essential auxiliaries 
and controls; reactor is designed to explore new areas of 
reactor operating conditions; experimental program includes 
studies of initial operation, operation with soluble neutron 
absorber, boiling of coolant, fuel-element power capability, 
core design, and system development. 


Task Force Evaluation Report—Small Sized Nuclear Power 
Plant Program. US Atomie Energy Commission—Tech In- 
formation Service—TDI 8508, Oct 1959, 59 p. (Available from 
OTS, Washington, DC $1.75). Boiling water, pressurized water, 
and organic moderated reactor concepts compared, for 
selection of reactor type suitable for small nuclear civilian 
power station; reactor concept recommended is pressurized, 
light water cooled and moderated unit using slightly enriched 
UO» fuel, and fossil fuel superheat, coupled to standard 
“handbook” turbogenerator with capability of 22 Mw(e). 
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Spain. Madrid and Seville Nuclear Power Plants: Program and 
Siting, J.MacVEIGH. Nuclear Eng & Science Conference, 6th, 
New York City, 1960—Preprint n 14 34 p. (Published by 
Engineers Joint Council, New York). In anticipation of 
future demands for power in center, south, and Levant of 
Spain, three private utilities united in 1957 to form Centrales 
Nuclares SA(CENUSA) for joint nuclear power development 
program; geographical and site locations, with regard to 
geology, seismology, hydrology, meteorology, agronomy, farm- 
ing, and population density are discussed. 


Superheaters. See Nuclear Power Plants—Sioux Falls, SD. 


Trawsfynydd Station. See Nuclear Power Plants—Great 
Britain. 


Waste Disposal. See Industrial Wastes—Radioactive Materials. 
Water Supply. See Nuclear Reactors—Water Supply. 


West Germany. Kahl Nuclear Power Station, H.KORNBICH- 
LER. Engineer v 209 n 5437 Apr 8 1960 p 624-5. First Ger- 
man nuclear power station is due to go into service during 
1960; plant, which is being built near Kahl on River Main, 
comprises boiling water reactor and will in its first stage 
have electrical output of 15 Mw, with possibility of extension 
to 30 Mw; flow diagram and section through reactor building 
are shown. 


Yankee Station. See Nuclear Power Plants—Rowe, Mass. 
NUCLEAR REACTORS 


See also Airecraft—Nuclear Power; Airships—Nuclear 
Power; Coal Carbonization; Electricity—Direet Conversion ; 
Gas Manufacture; Helium—Liquefied; Magnetohydrodynam- 
ics; Neutrons; Nuclear Energy; Nuclear Power Plants: 
Power Generation; Rocket Engines—Nuclear; Seawater—Salt 
Removal; Ship Propulsion—Nuclear; Space Vehicles—Power 
Supply; Space Vehicles—Propulsion Systems. 


Accuracy and Scope of Variational and Difference Solutions 
of Diffusion Equations of Reactor Theory, R.T.ACKROYD, 
M.A.PERKS. J Nuclear Energy: Reactor Science v 10 pt A 
n 3-4 Sept 1959 p 141-4. Comparison made of accuracy of 
variational and difference solutions of one-group diffusion 
equation; for reactors with few regions there is little prac- 
tical difference in solutions for fluxes and Laplacians as given 
by two methods; variational method easily used with hand 
machine, and when programmed for digital computer is 
several times faster than difference method. 


Aceuracy of Sn Code in Cell Calculations, A.V.CAMPISE. 
Nuclear Science & Eng v 7 n 1 Feb 1960 p 104-10. Neutron 
balance of reactor system is most important quantity obtained 
from analysis of static core physics; study made of ability 
of Sn form of neutron Transport Equation to describe ac- 
curately thermal neutron flux distribution in unit cell. 


Advanced Systems—Personal Appraisal, A.M.WEINBERG. 
Nuclear Eng v 5 n 58 Oct 1960 p 463-5. There is no present 
agreement among reactor experts as to what constitutes 
“advanced” civilian power reactor concepts; author discusses 
personal view of three most important trends in reactor 
development, as being unclad or ceramic clad solid fuel 
element systems, renewed interest in high temperature liquid 
fuels, and continuing interest in fast and slow neutron 
breeders. 


American Nuclear Society—Trans of Annual Meeting, 
Gatlinburg, Tenn, June 15-17 1959 v 2 n 1—Supp to Nuclear 
Science & Eng. Am Nuclear Soc, Chicago, Il], 1959 256 p, 
$4.00. Transactions are brief summaries of technical papers 
presented at national meeting covering topics of neutron 
age, reactor engineering, materials, shielding, fuels, theory, 
control and instrumentation, safety, and others. 


American Nuclear Society—Trans of Winter Meeting, 
Washington, DC Nov 4-6 1959 v 2 n 2—Supp to Nuclear 
Science and Eng. Am Nuclear Soc, Chicago, Ill, 1959, 238 p 
$4.00. Transactions are brief summaries of technical papers 
presented at national meeting covering topics of experimental 
physics, criticality and lattice theory, reactor kinetics, metal- 
lurgy, neutron thermalization, reactor fuels and fuel element 
engineering, cross sections, shielding, and transport theory, 
eore design, instrumentation and others. 


Analysis of Neutron Flux Spatial Oscillation Due to Xenon 
Build-Up in Large Power Reactor Core, K.MOCHIZUKI, A. 
TAKEDA. Nuclear Science & Eng v 7 n 4 Apr 1960 p 
336-44. Reactor with positive temperature coefficient of re- 
activity tends to have such characteristic; analysis has been 
pursued on Calder Hall type reactor; specific features to be 
taken into consideration were large neutron flux flattened 
zone in core and graphite sleeve in each coolant channel. 


Analysis of Zero Power Reactor Transfer Functions, H.C. 
CORBEN. Nuclear Seience & Eng v 6 n 6 Dee 1959 p 461-5. 
Algebraic expressions for amplitude and phase of zero power 
transfer function allow quantities to be evaluated from meas- 
ured precursor data without use of digital computer; asympto- 
tic forms of amplitude and phase for large and small values 
of omega are particularly simple; expressions show conditions 
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under which gain should be frequency-independent and yield 
simple formula for angular frequency omega at which phase 
angle reaches maximum. 


Application of Topological Methods to Kinetics of Homo- 
geneous Reactors, H.B.SMETS, E.P.GYFTOPOULOS. Nuclear 
Science & Eng v 6 n 4 Oct 1959 p 341-9. Step and ramp 
responses of homogeneous reactors with single negative 
temperature coefficient of reactivity and delayed neutrons 
studied by means of topological methods; properties of 
stability in small and large sense are derived for first time 
and particular solutions found; approximate analytical solu- 
tion proposed in case of no heat losses (adiabatic reactor 
model) and small or large reactivity variation. 


Approximate Method of Homogenizing Heterogeneous Re- 
actor, V.V.SMELOV. J Nuclear Energy: Reactor Science pt 
A v 13 n 1-2 Oct 1960 p 43-50. English translation of 
article indexed in Engineering Index 1959 p 901 from 
Atomnaya Energiya May 1959. 


Approximate Solutions of Reactor Kinetic Equations for 
Ramp Inputs, J.MacPHEE. Nuclear Science & Eng v 7 n 1 
Jan 1960 p 33-48. Approximate methods, simple and quick 
to use, presented for finding response of critical and sub- 
critical reactor, to ramp inputs of delta kappa; solutions 
are based on one equivalent group of delayed neutrons; 
various methods of selecting equivalent delayed neutron decay 
constant discussed; one-group model will always be conserva- 
tive if particular method of selection is used; approximate 
solutions are more accurate than approximation proposed by 
Newson. 


Approximation des Kurzzeitverhaltens von Reaktoren durch 
weniger als sechs Gruppen verspaeteter Neutronen, A.KIRCH- 
ENMAYER. Nukleonik v 1 n 7 Aug 1959 p 245-7. Approxi- 
mation of transient behavior of reactors by less than six 
groups of delayed neutrons; approximation representation, 
obtained from approximation of decay curve of delayed neu- 
trons; with two groups of delayed neutrons, this approxima- 
tion is satisfactory for transfer function in range to about 
10 see and for frequency response above 0.le; wider ap- 
proximation ranges, obtained through introduction of more 
range groups. 


Autocorrelation Functions of Counting Rate in Nuclear 
Reactors, C.VELEZ. Nuclear Science & Eng v 6 n 5 Nov 
1959 p 414-19. General form of autocorrelation function of 
counting rate established; autocorrelation function computed 
in two examples and expressions obtained compared with 
results of experiments. 


Berechnung des Fermi-Alters und des Leckfaktors von 
heterogenen Leichtwasser-Reaktoren mit der Monte-Carlo- 
Methode, W.MATTHES. Nukleonik v 2 n 1 Jan 1960 p 21-81. 
Calculation of Fermi age and loss factor of heterogeneous 
light water reactors by Monte Carlo method; program con- 
sists in manipulation of large number of single neutron case 
histories; all processes involved, such as elastic and inelastic 
scattering, capture, intermediate and fast fission, are con- 
sidered. 31 refs. 


Boiling Water Reactor Study (3 pts), 306 Mw Power Re- 
actor Conceptual Design, Separate Studies, 306 Mw Coal-fired 
Installation. US Atomic Energy Commission—Tech Informa- 
tion Service—TID 8500 (Pt 1, 2, 3), July 1959, (Available 
from OTS, Washington, DC 8 parts $5.25), each part has 
separate pagination. Pt 1: Study by Ebasco Services and 
General Electric Co which considers all aspects of design 
criteria for “most promising” boiling water reactor, for 
start of construction in July 1960. Pt 2: Eeonomic study for 
selection of core, and fuel design. Pt 3: Result of cost study 
of conventional coal fired installation. 


Boiling Water Reactors, J.M.JACOBS, Compiler. US Atomic 
Energy Commission—Tech Information Service—TID-3088, 
June 1959, 48 p. (Available from OTS, Washington, DO $1.50). 
Total of 253 references to unclassified report and published 
literature, covering all phases of development of hetero- 
geneous and homogeneous boiling water reactors; report 


number and availability, author, and subject indexes are 
included. 


Boundary Conditions in Slab Lattices, A.JEFFREY. Nu- 
clear Eng Vv 5 n 51 Aug 1960 p 363-5. Diffusion theory methods 
often require approximations for dealing with regions in 
which diffusion theory will not apply; simple method of ap- 
proximating boundary conditions near control surfaces in 
small power reactor is described; simple transport caleula- 
tions for scattering and absorbing slab may be interpreted 
to yield useful diffusion theory boundary conditions yielding 
correct neutron current. 


Boundedness and Stability in Nonlinear Reactor Dynamics, 
E.P.GYFTOPOULOS, J.DEVOOGHT. Nuclear Science & Eng 
vy 7 n 6 June 1960 p 538-40. Novel formulation of problem 
describable by nonlinear model is presented; sufficient criterion 
for boundedness and stability is derived and proved to be 
equivalent to criterion suggested by Welton; criterion is 
illustrated by means of two examples. 
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Breeding. Power Reactor Technology v 3 n 2 Mar 1960 p 
21-9. _ Review of recent developments covers significance of 
breeding, fast breeder reactors, and thermal breeders. 49 refs. 


Breeding Potential of Thermal Reactors, J.CHERNICK, 
S.O.MOORE. Nuclear Science & Eng v 6 n 6 Dec 1959 p 
537-44. Potential is reevaluated on basis of present nuclear 
data and it is concluded that positive breeding on U2%3, Th 
eycle is possible with variety of moderators including heavy 
water, graphite, Be, and ordinary water; current measure- 
ments indicate that accepted thermal value of eta23 = 2.28 
plus or minus 0.02 is somewhat conservative; possibility of 
positive breeding in near thermal, Pu fuelled reactors is un- 
peed goal ean be reached by maximum use of fast effect 
in U?238, 

Compact Reactors. Engineering v 190 n 4926, 4927 Sept 16 
1960 p 383, Sept 23 p 415-16. More than 250 participants from 
39 countries, United Nations and six international organiza- 
tions attended Int Atomic Energy Conference on Small and 
Medium Power Reactors, held in Vienna Sept 2-9, at which 
54 papers were presented; sessions covered general review of 
reactor systems, construction and overation, safety, fuel 
eycles and staffing, costs, ete; selected papers are reviewed. 


Convergence of Sn Method for Thermal Systems, E.BLUE, 
H.P.FLATT. Nuclear Science & Eng v 7 n 2 Feb 1960 p 
127-32. Computer time required for numerical solution of 
transport equation has been almost prohibitive for many 
problems of interest; results of study designed to improve 
convergence rate of angular segmentation or Sn method pre- 
sented; examples showing effect of several different modifica- 
tions of standard Sn method are given. 


Critical Survey of Literature on Burnout Studies with 
Wet Steam, A.CICCHITTI, M.SILVESTRI, G.SOLDAINI, R. 
ZAVATTARELLI. Energia Nucleare v 6 n 10 Oct 1959 p 
637-60. Experimental data; new correlation of burnout heat 
flux data proposed and comparison between existing correla- 
tions and proposed correlation is made; first burnout heat 
flux data obtained with experimental facility CISE-Edisonvolta 
are reported. Over 40 refs. 


Criticality Caleulations of BeO—Moderated Enriched Ura- 
nium Systems, R.E.LINGENFELTER. Nuclear Science & Eng 
v 8 n 3 Sept 1960 p 226-32. Criticality calculations have been 
performed on series of unrefiected BeO-U assemblies made at 
Lawrence Radiation Laboratory; calculations were done with 
one-dimensional, multigroup diffusion code ZOOM; in addition 
to determining general reliability of code input constants, 
studies were made of U-foil self-shielding corrections and Be 
(m,2n) reaction. 15 refs. 


Definition of Diffusion Constant in One-Group Theory, N.G. 
SJOESTRAND. J Nuclear Energy: Reactor Science Pt A v 
12 n 4 Aug 1960 p 151-4. One-group transport equation is 
derived from general Boltzmann equation with sole assump- 
tion that neutron velocity spectrum is independent of position 
and direction; it is shown that correct way to define diffusion 
constant is to form averages of scattering cross-section, not 
mean free path, over neutron spectrum; accurate equation for 
neutron spectrum is derived. 


Describing Function of Nuclear Reactors, H.B.SMETS. IRE 
—Trans on Nuclear Science v NS-6 n 4 Dec 1959 p 8-12. 
Integro-differential equation of reactor dynamics approxi- 
mated; reactor can be represented by means of linear and 
nonlinear system in cascade; transfer function of linear 
system is classical low-power transfer function; nonlinear 
system is amplifier with exponential characteristic; describing 
function computed for case of water-moderated reactor. 


Development of Flow in Tank Draining, D.BURGREEN. 
ASCE—Proce v 86 (J Hydraulics Div) n HY3 Mar 1960 Paper 
n 2415 p 18-28. Problem treated is generalization of practical 
problem dealing with shutdown of reactor by rapid draining 
of moderator or reflector liquid; study of development of 
velocity with time when valve at end of drain pipe is 
suddenly opened; effect of friction, pressurization, and length 
of drain pipe is examined. 


Die geschlossene Loesung der stationaeren Mehrgruppendif- 
fusionsgleichung eines reflektierten Sphaeroidreaktors und 
die Anpassung des zylindrischen Reaktors an den Sphaeroid- 
reaktor, F.CAP, H.REIMANN. Nukleonik v 2 n 2 Apr 1960 
p 47-54. Closed solution of stationary multigroup diffusion 
equation of reflecting spheroidal reactor and adaptation of 
eylindrical reactor to spheroidal one. 


Directory of Nuclear Reactors, v 1, Power Reactors. Int 
Atomic Energy Agency, Vienna, Austria, 1959 214 p. Details 
of reactor projects throughout world, which have as purpose 
production of electric power, are assembled and_ analyzed ; 
power reactor types covered include pressurized light water 
cooled, boiling light water cooled, heavy water cooled, gas 
cooled, organie cooled, and liquid metal cooled. 


Distribution of Resonant Neutron Capture in Natural 
Uranium Rod—Application to NRX Rod 683, S.A.KUSH- 
NERIUK. J Nuclear Energy: Reactor Science v 10 pt An 
3-4 Sept 1959 p 133-40, Calculation of neutron resonance es- 
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cape probability and radial distribution of resonant neutron 
capture in natural U rod in NRX reactor; calculation uses 
BNL-325 cross-section data for radiative neutron capture in 
“8 and extrapolates by methods derived from general theory 
of nuclear reactions into energy regions in which BNL-325 
information is incomplete; resonance escape probability cal- 
culated agrees with value from semiempirical formula. 


Distribution of Thermal Neutrons in Space and Energy in 
Reactor Lattices—1, 2, H.C-HONECK, I.KAPLAN. Nuclear 
Sc’ence & Eng v 8 n 8 Sept 1960 p 193-209. Method is de- 
veloved for computing distribution as functions of energy and 
single spatial coordinate by use of integral form of trans- 
port equation; comparison of theory and experiment; com- 
puted neutron density measurements in D200 and graphite 
moderated lattices are in good agreement with measured dis- 
tributions. 


Economies of Large Organic Reactors, R.LBERMAN. Nuclear 
Eng v 5 n 45 Feb 1960 p 72-3. Factors influencing economics 
of large organic moderated and cooled reactors (75 to 300 
Mwe); economic analysis of 300 Mwe organic nuclear plant, 
including comparison with conventional coal fired station; 
sketches, tabular and graphical data. 


Effect of Delayed Neutrons on Nonlinear Reactor Stability, 
E.P.GYFTOPOULOS, J.DEVOOGHT. Nuclear Science & Eng 
v 8 n 3 Sept 1960 p 244-50. It is shown by means of Liapu- 
nov’s second method that sufficient condition of stability is 
that reactor be stable without delayed neutron precursors; 
illustrative example is included. 10 refs. 


Evoluzione e potenziali linee di sviluppo nella concezione dei 
reattori a moderatore organico, L.BIONDI. Energia Nucleare 
v 7 n 6 June 1960 p 397-406. Present and future develop- 
ment in organic moderated reactor concept; reliable fuel 
element is not yet available; development from UOs2 clad 
with stainless steel to more economical use of carbon steel 
or SAP is indicated; consequences of failure in organic-water 
heat exchangers, and design concepts to minimize effect of 
such accidents are discussed; safety regarding transfer of 
fuel elements from core to decay pool is emphasized. 30 refs. 


Experimental Studies of Natural Circulation Boiling; Ap- 
plication to Boiling Water Reactor Performance, P.A. 
LOTTES, J.F.MARCHATERRE, R.VISKANTA, J.A.THIE, 
M.PETRICK, R.J.WEATHERHEAD, B.M.HOGLUND, W-.S. 
FLINN. Nuclear Energy v 14 n 141, 142, 143 Feb 1960 p 
74-7, Mar p 116-21, Apr p 156-9. Feb: Visual study apparatus 
tests to determine effect of additives on natural circulation 
flow rate during boiling at atmospheric pressure. Mar: Tabu- 
lar and graphical data for various conditions of boiling. Apr: 
Method of analysis of performance, and calculations, for Boil- 
ing Reactor Experiment (BORAX). 


Few Group Analysis of D20-U-235 Assemblies, C.N. 
KELBER, P.KIER. Nuclear Science & Eng v 8 n 1 July 1960 
p 1-11. Use of relatively simple prescriptions for obtaining 
group constants sufficient to give good values of reactivity over 
wide range of concentrations of U-235 in D20; one which 
attempts to take into account spatial variation in neutron 
spectrum in reflected systems improves calculated reactivity 
be about 5% over that obtained with only single thermal 
neutron spectrum characteristic of core. 


Foreed Cireulation Uniform Flux Burnout Studies for 
High-Pressure Water, S.J.GREEN, B.W.Le TOURNEAU, M. 
TROY. ASME—Paper n 59-HT-25 for meeting Aug 9-12 1959 
17 p. Pressurized water cooled and/or moderated nuclear 
reactors are being designed to operate with local and bulk 
boiling of water at heat fluxes which approach heat transfer 
burnout fluxes; parameters affecting heat transfer burnout 
must be known so that reactors can be designed to operate 
closer to maximum thermal limit; program at Bettis Plant to 
study steady state heat transfer burnout under various 
operating conditions. 21 refs. 


Fuel Handling on Plutonium Reactors, G.DEROME, A. 
ERTAUD. Nuclear Power v 5 n 48 Apr 1960 p 127-30. 
Review of experiences gained in year of operation of French 
power reactors G2 and G3 at Marcoule; features of design 
which require special fuel handling techniques are described. 


Future of Gas-Cooled Reactors, W.S.BANKS. Nucleonics v 
17 n 9 Sept 1959 p 96-102. To compete with advanced coal 
burning systems of future in power generation, nuclear re- 
actors must have fuel elements that can operate at 2000 F, 
deliver gas above 1500 F, and survive to burnups beyond 
15,000 MWD/metrie ton; plant size must be in range of 1500 
MW thermal and fuel costs must be in range of 2 mils/kw-hr ; 
various necessary criteria and parameters discussed including 
reactor-coolant evaluation, and prospective materials for fuel, 
eladding, and moderators. 29 refs. 


General Expression for Average Lifetime of Neutrons in 
Multigroup Diffusion Theory and for Reactor of M Different 
Media, A.Y.OZEMRE. Nukleonik v 1 n 7 Aug 1959 p 248-50. 
Expression for average lifetime of neutrons in critical nuclear 
reactor composed of m different media, is derived from multi- 
group considerations of elementary diffusion theory, 
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General Property of Boundedness for Power of Some Stable 
and Unstable Nuclear Reactors, H.B.SMETS. Nukleonik v 2 
n 2 Apr 1960 p 44-5. If reactivity of nuclear reactor is 
linear functional of power, for which expression is given, it 
is shown that power remains bounded for all initial conditions 
when kernel is non negative; value of upper bound of power 
is derived in case of fast transients. 


Heat Transfer to Bingham Plastics in Laminar Flow 
Through Cireular Tubes with Internal Heat Generation, R.S. 
SCHECHTER, E.H.WISSLER. Nuclear Science & Eng v 6 
n 5 Nov 1959 p 371-5. Analytical solution obtained for 
problem arising in flow of Bingham plastic through circular 
tube with constant internal heat generation; associated 
eigenfunctions evaluated numerically, and resulting eigen- 
values tabulated; using these eigen functions solution is ob- 
tained for arbitrary heat generation and wall flux. 


Heavy Water Reactors. Power Reactor Technology v 3 n 2 
Mar 1960 p 52-8. Review of recent developments covers 
Heavy Water Components Test Reactor (HWCTR), and 
Sodium Deuterium Reactor. 19 refs. 


Influence of Geometric Symmetries of Heterogeneous Reactor 
on Flux Distribution, L.DRESNER. Nukleonik v 2 n 2 Apr 
1960 p 45-7. It is found that for certain heterogeneous reactors 
of special shape and geometric symmetry, there are eight 
networks of points each having same properties; space and 
energy dependence of flux is separable at these points; 
spectrum is thus same at all points of network, and space 
dependence of flux over network is same as that of flux in 
homogeneous reactor lying inside same boundary. 


Integral Transport Theory of Thermal Utilization Factor 
in Infinite Slab Geometry, M.H.THEYS. Nuclear Science & 
Eng v 7 n 1 Jan 1960 p 58-63. Using transport theory in 
cylindrical fuel region of heterogeneous reactor, Amouyal 
and Benoist have proposed new formulas to compute dis- 
advantage factors used in determination of thermal utilization 
factor; method when applied to infinite slab geometry gives 
simple expressions for fuel and moderator disadvantage 
factors; proposed formula is less complicated than diffusion 
theory and gives better results. 


Internal Feedback of EBR-1 Mary III, J.C.CARTER, D.W. 
SPARKS, J.H.TESSIER. Nuclear Science & Eng v 8 n 4 
Oct 1960 p 326-39. Objective is that of providing explanation 
of dynamic behavior of fast reactor; mathematical model of 
core and blankets is postulated and analog of equations is 
constructed; response of model and of reactor to same signal 
at any given operating conditions are in good agreement; 
analog facilitates analysis of feedback producing response. 


Justierung des Neutronenspektrums im Argonaut-Reaktor, 
H.MAERKL. Nukleonik v 1 n 7 Aug 1959 p 251-9. Adjustment 
of neutron spectra in Argonaut reactor; theoretical study, 
using two-group theory, of adjustment of neutron spectra of 
Siemens’ natural-uranium, heavy-water reactor insert of 
Argonaut reactor; how by introduction of 3.1 em thick HO 
layer, or of 7.35 em thick DO layer between reactor core and 
insert, overlap of hard Argonaut spectra can be eliminated. 


Low-Cost Environmental Survey for Nuclear Facility, G.J. 
WALKE. Allis-Chalmers Elee Rev v 25 n 1 1960 p 4-7. New 
method used in Greendale, Wis area to provide data on 
naturally occurring radioactivity in area; these studies will 
be continued after facility goes critical, to determine if 
there is any change; testing of samples and special counting 
equipment used; analysis and recording of f-activity; in- 
terpretation of results. 


Markoff Cascades with General Source Terms, J.W. 
GARDNER. Nuovo Cimento v 16 n 6 June 1960 p 977-90. 
Longitudinal development of multiplicative cascade, con- 
sidered as generalized Markoff process, is presented, for case 
in which source is not necessarily delta-function of space or 
energy; application to cosmic radiation theory; Markoff cas- 
eade has important applications to theory of nuclear reactors 
pe ealeulation of neutron flux spectra and shielding prob- 
ems. 


National programmes in 1959. Nuclear Power v 5 n 45 
Jan 1960 yp 82-95. Comprehensive survey of nuclear reactor 
programs planned or initiated during 1959 by countries of 
the world; fold-out facing p 86 tabulates and summarizes 
reactors in operation, under construction, or planned, covering 
power reactors, power research reactors, high power research 
reactors, and low power research reactors. 


Natural Convection Flow in Liquid-Metal Mobile-Fuel Nu- 
clear Reactors, F.G.HAMMITT, E.M.BROWER., Nuclear Eng 
& Science Conference, 6th, New York City, 1960—Preprint n 
58 27 p. (Published by Engineers Joint Council, New York). 
Results are not available for natural convection in vertical 
liquid-metal filled ligaments; general nature of anticipated 
behavior with respect to temperature, velocity, and wall heat 
flux profiles can however be delineated; from data presented 
it is shown that natural convection is important from view- 
point of wall heat flux and motivation of velocities as they 
may influence fission gas disposition. 
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Naval Reactors Physics Handbook. v 3. Physics of Inter- 
mediate Spectrum Reactors. US Atomic Energy Commission— 
Naval Reactors Div of Reactor Development Sept 1958 506 
p. (Available Supt of Documents, Washington, DC $3.00). 
Handbook presents analytical and experimental physics tech- 
niques developed for reactors designed in Naval and Shipping- 
port (PWR) Reactor Programs ; volume covers Investigation 
of Reactor Characteristics by Critical Assemblies, Reactivity 
Effects Associated with Reactor Operation, Heat Generation 
and Nuclear Materials Problems, and Reactor Kinetics and 
Temperature Coefficients. 


New Ideas for Nuclear Reactors, E.P.WIGNER. Nuclear 
Seience & Eng v 6 n 5 Nov 1959 p 420-32. Estimates of 
world energy resources summarized; great effort to exploit 
nuclear energy justified only if directed toward full utiliza- 
tion of U and Th; without breeding, nuclear fuels will supply 
energy for only few decades in future; commentary on current 
concepts; flux trap reactor, boiling reactors, gas-cooling, and 
breeders using Be or U8 for possible improvement of neutron 
economy; direct conversion of nuclear heat into electricity re- 
viewed. 


New Method for Solution of Group Diffusion Equations, A. 
FODERARO, H.L.GARABEDIAN. Nuclear Science & Eng v 
7 n 1 July 1960 p 44-52. Diffusion equations associated with 
multigroup, multiregion problem are solved by expansions in 
eigenfunctions which are solutions of Helmholtz equation ; 
determinantal criticality equation is exhibited in which order 
of determinant is independent of number of groups and which 
can be solved witthout recourse to complicated computational 
procedures. 


Nuclear Reactors Built, Building or Planned in United 
States as of June 30, 1959. US Atomic Energy Commission 
—Tech Information Service, Oak Ridge, Tenn, TID Report n 
8200 32 p. Compilation of facilities includes civilian power and 
propulsion reactors, other civilian reactors, military propul- 
sion, power, and test reactors, production reactors, reactors 
for export, and critical assembly facility abbreviations; de- 
tails of certain experiments related to military systems ex- 
cluded because of their classified nature. 53 refs. 


Nuclear Reactors for Economic Power, Review of Present 
Technology, Z.PELLED. Research Council of Israel—Bul v 
8C n 2 June 1960 p 63-78. Knowledge of 4 reactor types, 
pressurized light water, boiling light water, graphite moder- 
ated gas cooled, and heavy water moderated, which have 
reached sufficient state of development so that their economics 
and capabilities may be evaluated by comparison with con- 
ventional power producers; 18 sketches of various reactor 
designs and associated components are separately attached 
at end of article. 100 refs. 


Numerical Technique for Solving Group Diffusion Equations, 
E.L.WACHSPRESS. Nuclear Science & Eng v 8 n 2 Aug 
1960 p 164-70. Application of Perron Frobenius theory of 
non-negative matrices allows direct determination of reactor 
criticality without calculation of neutron fluxes; higher flux 
modes may also be found; simultaneous calculation of all 
flux groups simplifies formulation with inelastic- and up- 
scattering, and provides convenient tool for kineties studies. 

O  stabil’nosti teplovydeleniya v migayushechem reaktore, 
T.N.ZUBAREV. Atomnaya Energiya v 7 n 5 Nov 1959 p 421-3. 
Stability of heat output from pulsed reactor; stability con- 
ditions and formulas for calculation of heat output for linear 
and cosinusoidal reactivity variation during neutron burst. 


OMCR Power Plants: Their Status and Promise, S.SIEGEL 
R.F.WILSON. Nucleonics v 17 n 11 Nov 1959 p 118-23, 236. 
At. present organic moderated and cooled reactors can be 
built with confidence in performance, despite only relatively 
short period of investigation, and small amount of research 
expenditures ; advantages of cost, operation, and performance 
discussed; particulars relating to U-Mo meat (fuel) clad in 
finned Al for Piqua reactor, APM (Aluminum Powder Metal) 
fuel element of 6-8% Al2Os dispersed in pure Al, etc; prop- 
erties of Santowax R as organic coolant and moderator. 


OMRE Facility. Nuclear Eng v 5 n 45 Feb 1960 p 658. 
Organic Moderated Reactor Experiment (OMRE) was built by 
Atomics International for Atomie Energy Commission at 
National Reactor Testing Station, Idaho; description outlines 
some principal characteristics of reactor. 


OMRE Operating History and Experience, K.H.CAMPBELL. 
Nuclear Eng v 5 n 45 Feb 1960 p 53-7. Organic Moderated 
Reactor Experiment (OMRE) built by Atomics International 
achieved criticality Sept 1957; review of experience gained in 
1400 Mwd operation between Feb and Aug 1958 covers coolant 
decomposition, fuel elements, heat transfer surfaces, corro- 
sion, coolant activation and component dependability and 
maintenance; properties of low vapor pressure, low chemical 


reactivity of organic-coolant moder 
i “ derator have bee - 
stantiated. ReeP 


On Applicability of Transport Approximati 

; bil £ > n t - 
tion of Reactivity, G.RAKAVY. Nuclear Bslenes & mee 
n 3 Sept 1960 p 261-3. Validity of transport approximation is 
checked for systems which cannot be treated by diffusion ap- 
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proximation and deviations of transport approximation from 
exact calculations are evaluated by means of perturbation 
formula; it is concluded that even for critical systems of 
dimensions of order of transport mean free path, transport 
approximation yields good results. 


On Kinetics of Boiling Water Reactors, A.KIRCHEN- 
MAYER. J Nuclear Energy: Reactor Science Pt A v 12 n 4 
Aug 1960 p 155-61. Transfer functions which are necessary 
for theoretical considerations of boiling water reactor stability 
can be derived by recourse to certain assumptions; because 
these functions are complicated it is desirable to use ap- 
proximations; approximation is presented, in which influence 
of spatial dependence of power is considered; results are dis- 
cussed in relation to experimental experiences with Experi- 
mental Boiling Water Reactor. 


On Temperature Dependence of Thermal Neutron Flux Ker- 
nel, D.C.ANDERSON. Nuclear Science & Eng v 7 n 5 May 
1960 p 468-71. Thermal neutron flux kernel for point fission 
source in hydrogenous medium is obtained analytically by 
representing epithermal slowing down source in convenient 
functional form; it is concluded that kernel for water is 
rather insensitive to change in diffusion length, and in fact, 
r°-flux varies to good approximation as function of (rho r), 
rho being temperature-dependent specific gravity. 


On Validity of Second Fundamental Theorem in Medium 
with Anisotropic Scattering, L.DRESNER. Nuclear Science 
& Eng v 7 n 5 May 1960 p 419-24. Second fundamental 
theorem of reactor theory states that good estimate of non- 
leakage probability from bare reactor is given by Fourier 
transform of infinite medium kernel evaluated at asymptotic 
buckling of reactor; validity of theorem investigated for one 
velocity slab reactor with isotropic scattering, by means of 
variational technique; good results are achieved even for small 
reactors with dimensions of few mean free paths. 


ORNI. Gas Cooled Reactor. Oak Ridge National Laboratory 
—ORNL-2500 (parts 2-4)—Plant Design. Apr 11 1958, pt 2 
241 p, pt 3 163 p, pt 4 184 p. Pt 2: Gas cooled reactor 
physics, materials, fuel elements, and reactor; Pt 3: Gas 
systems, instrumentation and control, operating procedures, 
and steam system; Pt 4: Proposed plant design, cost analysis, 
and four appendices containing data on heat transfer per- 
formance, reactor support and charging machine, fuel ele- 
ment costs, and design for gas cooled reactor. 


Prediction of Steam Volume Fractions in Boiling Systems, 
J.F.MARCHATERRE, M.PETRICK. Nuclear Science & Eng v 
7 n 6 June 1960 p 525-32. Results of extensive study of rela- 
tive velocity of two-phase mixtures at Argonne National 
Laboratory are presented; parameter ranges studied are 
pressure 150-2000 psi, mixture quality 0-0.25, superficial liquid 
velocity 0.5-8 fps, and flow channel equivalent diameters of 
0.4-2 in.; data correlated by means of velocity ratio (steam 
velocity/liquid velocity) which was calculated from measured 
steam volume fraction; pertinent to boiling water reactors. 


Proceedings of French-American Conference on Graphite 
Reactors, Brookhaven Nat Laboratory, Upton NY, Nov 12-15 
1957 304 p. (Available from OTS, Washington, DC $5.00). 
Conference arranged under sponsorship of Int Affairs Div of 
Atomic Energy Commission as consequence of discussions held 
at Saclay, France in 1956; because of extensive discussion 
at that time, in connection with radiation damage and 
physics of graphite, more formal interchange of information 
was believed necessary and advisable; physical, mechanical 
and nuclear behavior discussed. 


Réacteurs de puissance; centrales du type uranium naturel- 
graphite-gaz, P-,BOURGADE, M.COUDRAY. Energie Nucléaire 
vy 2 n 2 Mar-Apr 1960 p 84-92. Power reactors; plants of 
natural uranium-graphite-gas type; how judicious choice of 
solutions in conventional and nuclear range leads to optimum 
reactor design; technological and solid state physical problems 
encountered. 


Reactor Physics. Power Reactor Technology v 3 n 2, 4 
Mar 1960 p 30-3, Sept p 12-21. Review of recent developments 
eovers heavy water lattices, measurement of Doppler co- 
efficient, and thermal-neutron flux distributions in fuel 
specimens; importance and influence of fission product poi- 
soning, 80 refs. 


Relationships between Reactivity Changes, Buckling 
Changes, and Periods in Heavy Water Reactor, B.S.FINN. 
Nuclear Science & Eng v 7 n 4 Apr 1960 p 369-76. Period- 
reactivity relationships in PDP, large DzO-moderated reactor 
fueled with natural U; when compared with calculated re- 
lationships based on delayed neutron parameters, measured 
relationships found to correspond to those predicted from 
delayed neutron parameters measured by Keepin for fission 
neutrons and be Bernstein for photoneutrons. 


Report of Fluid Fuel Reactors Task Force. US Atomic 
Energy Commission—Tech Information Service—TID 8507, 
Feb 1959, 188 p. (Available from OTS, Washington, DC 
$1.75). Three fluid fuel reactor concepts, aqueous homogeneous 
(AHR), molten salt (MSR), and liquid metal fuel (LMFR) 
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were critically evaluated by special task force composed of 
qualified engineers and scientists; in contrast to LMFR and 
AHR which employs slurry fuel, MSR has highest probability 
of achieving technical feasibility owing to use of solution 
fuel, and availability of suitable container material, INOR-8. 


Report of Sodium Heavy-Water Reactor Task Force. US 
Atomic Energy Commission—Tech Information Service—TID 
8515, May 1959, 36 p. (Available from OTS, Washington, 
DC 50¢). Sodium heavy-water reactor concept evaluated on 
basis of technical feasibility, and potential for economical 
production of electric power; operational criticality and 
integrity of fuel assemblies are problems which must yet be 
resolved; costs associated with fuel cycle and with sodium- 
to-steam equipment must undergo substantial reductions be- 
fore concept can compete. 23 refs. 


Resonance Escape Probabilities in Circular Cylindrical Cell 
Systems, H.TAKAHASHI. J Nuclear Energy: Reactor Science 
Pt A v 12 n 1-2 May 1960 p 26-31. Analysis is based upon 
integral form of Boltzmann transport equation; resonance 
escape probability is evaluated and compared with value for 
slab lattice model obtained by CORNGOLD; resonance ab- 
sorption in cylindrical cell is lower than in slab system for 
particular uranium-light water lattice; it is concluded that 
resonance absorption given by slab lattice approximation 
usually used for actual rod lattice is over-estimate. 


Response of Nuclear Power Reactor to Linear Reactivity 
Variation, H.B.SMETS. Nukleonik v 1 n 9 Dee 1959 p 351-7. 
Study of response by topological methods in case of non- 
negligible temperature reactivity dependence for adiabatic, 
constant power removal and Newton’s law of cooling reactor 
models; stabilizing effect of delayed neutrons and properties 
of solutions in case of fast accidents. 


Review of Recent Developments. Power Reactor Technology 
v 3 n 1 Dec 1959 63 p. Reactor Applications covers uses of 
process heat, process heat generation and consumption, and 
reactors for producing process steam; Thermionic Energy 
Conversion covers high vacuum thermionic converter per- 
formance, experiments on Ce-vapor-filled thermionic con- 
verter, and Los Alamos plasma thermocouple; Reactor Physics 
covers H2O moderated critical assemblies; also covered are 
aspects of heat transfer and fluid flow, reactor kinetics and 
dynamics, reactor safety and containment, shielding, and 
radiation effects on semiconductors, and magnetic materials. 


Simplified Simulation of Boiling Water Reactor Power 
Plant, R.E.GEORGH, A.SESONSKE. Nuclear Science & Eng 
v 6 n 5 Nov 1959 p 409-13. Using analog computer facilities 
available at most universities, boiling water reactor power 
plant was simulated to study, for instructional purposes, 
system response to various deviations from normal operation 
conditions; idealized model, similar to EBWR, found to be 
quite stable and to behave qualitatively in manner expected 
from boiling reactor experience. 


Simplified Theory of Pile Noise, C.E.COHN. Nuclear 
Science & Eng v 7 n 5 May 1960 p 472-5. Theoretical treat- 
ment is given of statistical fluctuations in neutron population 
which occur in nuclear reactors; absolute magnitude and 
frequency dependence of spectral density of fluctuations is 
obtained; model used assumes that fluctuations arise from 
“noise-equivalent source’? whose strength can be easily cal- 
culated from fundamental considerations. 


Six Reactor Case Studies. Engineering v 190 n 4925 Sept 
9 1960 p 347-8. Technical and economic prospects for boiling 
water, heavy water, pressurized light water, organic liquid 
cooled and gas cooled reactors and thermal breeders, as pre- 
sented in papers before 3rd Inter-American Symposium on 
Peaceful Application of Nuclear Energy, held at Rio de 
Janeiro. 


Small and Medium Power Reactors. Reference Sheet n 2. 
Nuclear Eng v 5 n 52 Sept 1960 p 400. Survey of current 
designs and markets; fold out facing p 400 tabulates 29 
general reactors and includes all data on design parameters 
such as fuel elements, reactor physics, core, coolant, modera- 
tor, control, reactor vessel, safety, and steam conditions. 


Sodium Graphite Reactor. Power Reactor Technology v 3 
n 2 Mar 1960 p 59-64. Review of recent developments covers 
fuel research, and summary of Atomic International Ad Hoc 
Committee report on SRE fuel element damage. 


Space-Dependent Prompt Kinetics of Subcritical Reactor, J. 
AGRESTA, L.B.BORST. Nuclear Science & Eng v 7 n 1 Jan 
1960 p 64-8. Method of calculating space-dependent reactor 
kinetics by direct numerical integration of time-dependent 
multigroup equations; in particular, method is applied to 
study buildup and decay of neutron flux in sub-critical reactor 
with step-function point external source; major disadvantage 
of method is use of relatively short time-step necessitating 
many steps in long-time problem; graphical data. 


Stability of Continuous-Medium Reactor, W.K.ERGEN, J.A. 
NOHEL. J Nuclear Energy: Reactor Science v 10 n 1-2 July 
1959 p 14-18. Sufficient conditions for stability of continuous- 
medium reactor given under assumptions that: there is no 
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mechanical vibration coupled with oscillation of reactor power ; 
delayed-neutron effects may be neglected; and hydrodynamic 
flow does not affect dynamic stability; conditions given in- 
volve only known reactor parameters, and numerical examples 
considered to complement theory. 

Statice and Dynamic Multiplication Factors and Their Rela- 
tion to Inhour Equation, E.E.GROSS, J.H.MARABLE. Nu- 
clear Science & Eng v 7 n 4 Apr 1960 p 281-91. Theory of 
stable period of fixed-fuel reactor developed by considering 
gross conservation of neutrons in reactor; resulting inhour 
equation directly relates dynamic multiplication factor to 
actual delayed-neutron fractions; inhour equation may also 
be written in terms of conventional multiplication factor if 
so-called ‘effective’? delayed neutron factors are introduced. 


Study of Nonlinear Reactor Dynamics, A.Z.AKCASU, A. 
DALFES. Nuclear Science & Eng v 8 n 2 Aug 1960 p 89-94. 
Nonlinear stability of stationary reactor systems investigated 
by two methods; first is analytic and sets theory of nonlinear 
stability on firm mathematical basis; second makes use of 
electrical analogy and is based on stability criterion stated 
by Weinberg and Ergen for nonlinear mechanical systems ; 
both methods deal with reactor systems in which feedback may 
be nonlinear as well as linear. 

Test Reactors Meeting for Industry. US Atomic Energy 
Commission—Idaho Operations Office—IDO-16520—TID 4500 
(14th ed), May 13-15 1959 339 p, (Available from OTS, 
Washington, DC $5.00); see also review in Nucleonics v 17 
n 11 Nov 1959 p 124-31. Papers contributed by Argonne Na- 
tional Laboratory, Battelle Memorial Institute, Brookhaven 
National Laboratory, General Electric Co, Oak Ridge National 
Laboratory, Phillips Petroleum Co, Pratt & Whitney Aircraft 
Div, US Atomic Energy Commission and Westinghouse 
Electric Corp were compiled by Phillips Petroleum Co covering 
construction, operation, and utilization of test reactors. 


Theory of Thermal-Neutron Nuclear Reactors—1-2, A.D. 
GALANIN. Supp n 2-3 Soviet J Atomic Energy. Consultants 
Bureau Ine, New York, NY, 1958, 291 p, $60.00. English 
translation of article indexed in Engineering Index 1958 p 
814 from Atomnaya Energiya, Supp n 2-3 1957. 


Thermal Neutron Flux Depression by Absorbing Foils, R.H. 
RITCHIE, H.B.ELDRIDGE. Nuclear Science & Eng v 8 n 4 
Oct 1960 p 300-11. Perturbation of thermal neutron flux field 
by absorbing foil is considered for case of foil thickness 
“t’? and of lateral dimensions much greater than “L’’, where 
“L” is diffusion length of thermal neutrons in medium; in- 
tegral equation for ‘‘one-velocity’’ transport of neutrons in 
medium containing foil is solved by variational method in 
which “eigenvalue” is closely related to foil activation. 


Thermal Neutron Flux Spectrum in Medium with Tempera- 
ture Discontinuity, D.A-KOTTWITZ. Nuclear Science & Eng 
v 7n 4 Apr 1960 p 345-54. Energy-dependent diffusion equa- 
tion in heavy gas approximation is considered for case of 
medium which has absolute temperature T: in one _ half- 
space and Ts in other; steady-state solution for F(x,E), 
neutron flux per unit energy, is obtained in absence of sinks 
and sources; although formal series solution diverges under 
certain conditions, it can be “summed’’ by means of Euler 
transformation. 


Three Class System. Engineering v 190 n 4924 Sept 2 1960 
p 811-12. Review of symposium on gas cooled reactors, spon- 
sored by Franklin Inst and Am Nuclear Soc; three broad 
categories are systems operating on natural uranium and in- 
cluding graphite and heavy water moderated types, partially 
enriched heterogeneous reactors with metal-clad elements, and 
high temperature homogeneous or semi-homogeneous units 
constructed entirely of refractory materials; carbon dioxide 
and helium are most popular coolants; diagrams show cores 
for pebble bed and graphite units. 


Time-Dependent Importance of Neutrons and Precursors, 
J.LEWINS. Nuclear Science & Eng v 7 n 3 Mar 1960 p 268-74. 
Concept of adjoint neutron density is extended to time- 
dependent field; importance of neutrons and precursors is 
defined as contribution of each to some final arbitrarily 
selected detectable process; axiom given which expresses 
consistency requirement for such definition; from axiom, 
equations and boundary conditions for importance in diffusion 
approximation are derived. 

Time-Dependent Thermal Neutron Flux from Pulsed Sub- 
critical Assembly, S.C.FULTZ. Nuclear Science & Eng v 6 n 
4 Oct 1959 p 813-19. Two-group analysis applied to studying 
transient behavior of thermal flux in subcritical assembly 
which has been given short burst of fast neutrgns; analysis 
applied to graphite U** reactors having moderator-to-fuel 
(C/U) atomie ratios of 600, 1200, 2340, and 9550; results in 
agreement with measurements of decay of thermal neutrons 
when short pulses of fast neutrons are incident on assemblies 
having these C/U ratios. 

Transient Behavior of TRIGA, Zirconium-Hydride, Water- 
Moderated Reactor, R.S.STONE, H.P.SLEEPER, Jr, R.H. 
STAHL, G.WEST. Nuclear Science & Eng v 6 n 4 Oct 1959 
p 255-9. Manner whereby large, prompt negative temperature 
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eoefficient—inherent characteristic of hydride fuel moderator 
elements—limits reactor power transients by fuel element 
temperature rise rather than by void formation in core; step 
reactivity insertions of up to 1.6% resulted in peak powers 
of 250 Mw with no detectable boiling of core water or 
expulsion of water. 

Use of Generation Time in Reactor Kinetics, J.LEWINS. 
Nuclear Science & Eng v 7 n 2 Feb 1960 p 122-6. Operational 
and conceptual significance of reactor kinetics parameters 
is considered, with special reference to generation time, 
reciprocal production probability ; kinetics equations are given 
in form parametric in generation time, usually more accurate 
and simpler to solve than corresponding form in lifetime, 
reciprocal destruction probability. 

Use of Standard Analogue Techniques in Solving Propaga- 
tion Problems, A.GADOLA, V.GERVASIO, C.ZAFFIRO. 
Energia Nucleare v 7 n 10 Oct 1960 p 717-23. Partial dif- 
ferential equation describing transport phenomena is examined ; 
model analysis leads to system of ordinary differential 
equations which can be solved on general purpose analog 
computer; circuit arrangement enabling simulation of pulse 
transmission at variable speed along channel is presented. 


Variational Representations in Reactor Physics Derived from 
Physical Principle, J.LEWINS. Nuclear Science & Eng v 8 
n 2 Aug 1960 p 95-104. New physical axiom relates to 
neutron density, and individual contribution to operationally 
determinable behavior of reactor; principle derived from 
axiom is applicable to systems in which time dependency of 
coefficients of equations prevents separation into conventional 
eigenfunctions and eigenvalues; physical significance of in- 
dependent variation of two field functions is investigated. 


Velocity Dependent Neutron Transport Theory, W.R.CON- 
KIE. Nuclear Science & Eng v 7 n 4 Apr 1960 p 295-308. 
Method of extending spherical harmonies method to cal- 
eulation of velocity dependent neutron transport processes is 
described; application of method is made to variation of Milne 
problem with model of ideal gas of unit mass for scattering 
medium; results indicate method can give accurate analytical 
expressions for neutron density for such velocity dependent 
problems. 


World Review of Progress in Technology. Nuclear Power v 
5 n 45 Jan 1960 p 96-106. Six British experts appraise de- 
velopments during 1959 in fields of reactor engineering ; 
Reactor Engineering, R.F.W.GUARD 96-8; Reactor Physics, 
D.A.NEWMARCH, 98-9; Nucleonic Instrumentation, D.TAY- 
LOR, 100-1; Process Chemistry, G.R.HALL, 101-3; Fuels and 
Materials, J.G.BALL, 103-5; Applied Irradiation, A.G.MAD- 
DOCK, 105-6. 


Zur Theorie der Resonanzabsorption von Neutronen in 
heterogenen Reaktoren—l, A.MUELLER. Nukleonik v 2 n 2 
Apr 1960 p 54-73. Theory of resonance absorption of neutrons 
in heterogeneous reactors; integral equation system, derived 
from energy dependent transport equation and solved by 
iteration; calculation of complete resonance integral for 
single cylindrical rods, spheres, and plates of UOz. 


Zur reaktorphysikalischen Stoerungstheorie hoeherer Ord- 
nung und dem Gueltigkeitsbereich der Stoerungstheorie erster 
Ordnung bei der Behandlung von Hohlraeumen, H.DUSEK, 
W.OLDEKOP. Nukleonik v 1 n 9 Dee 1959 p 842-6. Reactor 
perturbation theory of higher order and validity range of 
perturbation theory of first order in treatment of cavities; 
extension of perturbation theory by W.HUMBACH, W.OLDE- 
KOP to include perturbations of higher order, peculiarities 
of which are described. 


_Zur Theorie des Reaktivitaetsbeitrages yon Hohlraeumen und 

eines Verfahrens zur Bestimmung von Kunendlichkeit, W. 
HUMBACH, W.OLDEKOP. Nukleonik v 1 n 7 Aug 1959 p 
265-72. Theory of reactivity contribution of cavities and 
method for determination of Kintinity; theoretical calculation 
of reactivity originating in critical system in production of 
cavity; numerical estimation of perturbation effects for 
UO:2/D20 insert of Argonaut reactor. 


Zur Theorie einer Messmethode fuer die Resonanzdurch- 
gangswahrscheinlichkeit, W.OLDEKOP. Nukleonik v 1 n 
7 Aug 1959 p 259-65. Theory of method for measuring 
resonance transmission probability, in which relatively small 
section of lattice to be investigated is embedded in external 
reactor, and Cd ratio of neutrons captured in U238 js 
measured; example of studying natural-uranium D:O insert 
in Argonaut reactor. 


Access Doors. See Concrete Construction—Drilling. 


Accident Prevention. See also Nuclear Power Plants—Accident 


Prevention ; Nuclear Reactors—-Containment Vessels; Nuclear 

Reactors -Control ; Nuclear Reactors—Instruments; Nuclear 

Ly bok ta Base os Radiation—Hazards; Ship Propulsion— 
uclear. 


Accident Analysis. Nuclear Safety v 1 n 3, 4 Mar 1960 
p 22-32, June p 18-37. Mar: Review of recent developments 
covers reactor accidents, graphite oxidation, and_ fission 
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product escape from uranium-graphite fuel materials. 36 
refs. June: Fuel element failures; chemical reactions of 
reactor materials covers oxidation of reactor metals, metal- 
water reactions, and disposal of gases from fuel element 
dissolution ; comparison of maximum credible accidents covers 
pressurized water reactors, boiling water reactors, and other 
types; reactor accidents covers termination of transients by 
temperature coefficients, reactivity effects of loss of moderator, 
and temperature excursions following loss of coolant. 56 refs. 


Activity Release and Consequences, F.A.GIFFORD, Jr. Nu- 
clear Safety v 1 n 3 Mar 1960 p 56-69. Review of recent 
developments covers atmospheric dispersion, biological con- 
tamination and dispersal of radioactive wastes, and retention 
and movement of radioisotopes in soils. 45 refs. 


Analogical Approach to PWR Pump-Failure Accident, L. 
BAVESTRELLI, P.FORNACIARI. Energia Nucleare v 7 n 4 
Apr 1960 p 260-9. Behavior of pressurized water reactor 
during transient, following partial or total circulating-pump 
failure has been studied on PACE-231 R analog computer of 
AGIP Nucleare; some results obtained from this study are 
given. 


Aspects of Control of Radiation Exposure, D.J.MATHIAS, 
J.R.A.LAKEY. G.E.C. Atomic Energy Rev v 2 n 8 Spring 
1960 p 172-6. Hazards of nuclear radiation must be evaluated 
and minimized during both construction and operation of 
nuclear power stations; comparatively simple modifications 
which have been made to standard X-ray machines to enable 
weld-radiography to be performed safely and conveniently on 
site are described; types of hazard apt to be encountered 
during operation of reactor station and general principles for 
dealing with them. 


Beryllium in Reactors—Health Problem, R.O.R.BROOKS. 
Nuclear Power v 5 n 51 July 1960 p 94-6. Increasing use of 
Be as material for moderator and other reactor components 
causes commensurate increase in health hazard; control and 
safety measures for prevention of disease caused by toxic dust 
and fumes are discussed. 11 refs. 


Burst Slug Detection in Water-Cooled Reactors, D.ALIAGA- 
KELLY. Nuclear Power v 4 n 39 July 1959 p 77-9. Precise 
mechanism which causes fuel element to split, and expose 
fuel to coolant is subject of constant study; several ways of 
detecting break in cladding of fuel element described, in- 
cluding use of pressurized fuel elements, tracers in fuel ele- 
ments, direct monitoring of coolant, delayed neutron detection, 
and others; photographs, and graphical data for precipitation 
method which offers quickest response and high sensitivity, for 
detection of fission product gases Kr and Xe. 


Chalk River Experience with Fuel Waterlogging, A.J. 
MOORADIAN, G.M.ALLISON, J.F.PALMER. Nucleonics v 
18 n 1 Jan 1960 p 81-5. Fuel element failure of May 1958 
and subsequent contamination of NRU, emphasized problem 
of accumulation of water within fuel cladding (waterlogging) 
which can lead to bulging and rupture when coupled with 
thermal cycling; five previous NRU fuel rod failures dis- 
cussed; out-pile tests reviewed and explanation of possible 
causes and mechanisms of waterlogging described; photographs 
of waterlogged elements; inadequacy of activity monitors also 
covered. 


Consequences of Activity Release. Nuclear Safety v 1 n 4 
June 1960 p 64-82. Review of recent developments; geologic 
and hydrologic considerations in power reactor site selection 
covers effect of site on reactor, and effect of reactor on site; 
management and disposal of radioactive wastes covers high 
level wastes, low and intermediate level wastes and environ- 
mental monitoring; problems of waste disposal into fresh 
water systems; handling of liquid wastes at reactor in- 
stallations covers sources, treatment facilities, and handling; 
fission product release tests. 65 refs. 


Contamination and Cleanup of NRU, E.O.HUGHES, J.W. 
GREENWOOD. Nucleonies v 18 n 1 Jan 1960 p 76-80. Heavy 
contamination of NRU reactor hall following fuel element 
failure of May 1958, occurred during efforts to remove failed 
rod and transfer it to storage pool; procedure of cleanup 
and decontamination of facilities described, with emphasis on 
protection of personnel from radiation fields in excess of 
1000 r/hr; incident has provided valuable experience for 
coping with problems of decontamination. 

Current Events. Nuclear Safety v 1 n 38 Mar 1960 p 70-87. 
Review of recent developments covers NRU Reactor Incident, 
Sodium Reactor Experiment Incident, Idaho Chemical Pro- 
cessing Plant Criticality Incident, activity releases at Oak 
Ridge National Laboratory, Plutonium Release from Thorex 
Pilot Plant, activities of advisory committee on reactor safe- 
guards, hearings on reactor projects, and licensing of research 
and training reactors. 27 refs. 


Current Events. Nuclear Safety v 1 n 4 June 1960 p 83-95. 
Review of recent developments; 3 activity releases at Oak 
Ridge National Laboratory (to waste system, to White Oak 
Creek, and to atmosphere from stack), and preventive meas- 
ures taken, are described; high level spill at heavy ion linear 
accelerator, Lawrence Radiation Laboratory, Univ of Calif 
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(Hilac); Calder Hall operating experience covering fuel 
element failures, system contamination, Wigner energy, and 
reactor kinetics; action on 6 reactor projects by licensing and 
regulating bodies; 16 safeguards reports and 23 refs. 


Dual-Channel Reactor Protection System for Nuclear Power 
Plants, A.S.BARTU. AIEE—Trans v 79 pt 1 (Communication 
& Electronics) n 50 Sept 1960 p 358-62. Dresden-type dual- 
channel protection system which appears to be able to meet 
operational reliability required for reactor protection while 
still maintaining nuisance failure rate low enough to be ac- 
ceptable in modern power plant; protection system utilizes 
commercially available components in coincidence circuits. 
Paper 60-78. 


Health Physics Aspects of Criticality, H.J.DUNSTER. Nu- 
clear Eng v 4 n 41 Oct 1959 p 343-6. When assembly of 
nuclear fuel reaches point of criticality energy is con- 
tinuously released until condition is changed to sub-critical ; 
review of methods of detecting released radiation, identifica- 
tion of exposed personnel, and estimation of dose, which 
are responsibilities of health physicist; description of equip- 
ment and techniques; further details of criticality accident 
Oct 15 1958 at Boris Kidrich Institute in Belgrade, Yugoslavia, 
attributed to lack of radiation alarms, and lack of automatic 
control of reactor. 


Metod otsenki kriticheskikh parametroy tel proizvol’noi 
formy iz delyashchegosya veshchestva, V.G.ZAGRAFOV. 
Atomnaya Energiya v 8 n 1 Jan 1960 p 23-9. Method for 
evaluating critical parameters of fissile bodies of arbitrary 
shape; simple methcd, applicable to fast neutron systems, may 
be utilized in design calculations of hazards involved in deal- 
ing with fissionable materials. 


Nuclear Accident Survey, J.S.BURKETT. Nuclear Power v 
5 n 54 Oct 1960 p 77-80. Review of all known radiation acci- 
dents indicates that, with constant care, serious incidents 
in future atomic energy activities are unlikely. 24 refs. 


Nuclear Safety Criteria, R.C.STRATTON. Nuclear Safety 
vin 38 Mar 1960 p 1-21. Review of recent developments covers 
insurance, ICRP radiation protection recommendations, nu- 
clear pressure and containment vessel code, and organization 
for standards in nuclear field. 29 refs. 


Plant Safety Features. Nuclear Safety v 1 n 3 Mar 1960 
p 37-55. Review of recent developments cover uranium fabri- 
cation hazards, removal of fission product activity from gases, 
reactor containment, and blast effects on containment shells. 
68 refs. 


Plant Safety Features. Nuclear Safety v 1 n 4 June 1960 
p 47-63. Removal of fission product activity from radioactive 
noble gases Kr and Xe; containment by conventional build- 
ing structures; chemical poisons covers Be and its compounds, 
and organic moderator and coolant materials; radiation 
monitoring of liquid wastes covers monitors for y and hard 8 
activity, and for q@ and soft 6 activity. 71 refs. 


Problemi di sicurezza delle centrali nucleari: il contenimento 
in caverna, T.LEARDINI, M.CADEDDU. Energia Nucleare v 7 
n 8 Aug 1960 p 517-25. Safety problems of nuclear plants: 
containment in rock chambers; Nuclear Department of Societa 
Adriatica di Elettricita has carried out experimental work on 
medium-size caverns blasted in Dolomite mountain district of 
Veneto; two tests made so far; pumping air into cavern to 
determine degree of tightness of different wall linings, and 
filling cavern with air-vapor mixtures to simulate major-loss- 
of-coolant type reactor accidents. 10 refs. 


Reactor Safety Features. Nuclear Safety v 1 n 3 Mar 1960 
p 83-6. Review of recent developments covers fuel element 
leak detection, and decay heat removal from research reactors. 
25 refs. 


Reactor Safety Features. Nuclear Safety v 1 n 4 June 1960 
p 38-46. Review of recent developments; emergency and 
shutdown cooling systems of power reactors; preoperational 
defect tests of clad fuel elements; reliability in control and 
electrical systems. 33 refs. 


Reactor Safety in Canada, G.C.LAURENCE. Nucleonies v 
18 n 10 Oct 1960 p 73-7. Canadian approach is quantitative 
where possible; acceptable numerical risk is defined, and 
statistics are then collected to show that reliability of 
equipment and human judgment meets this. standard; 
duplicate components and continuous testing are methods for 
developing required perfection. 


Review of Recent Developments. Nuclear Safety v 1 n 1 
Sept 1959 48 p. Nuclear safety criteria covers biological and 
economical considerations, site selection, safety in experi- 
mental systems, and fissionable material outside reactors; 
accident analysis covers simulator studies of reactor accidents, 
analysis of reactor transients, collapse of parallel plate fuel 
assemblies, and leak in homogeneous reactor test core tank; 
reactor safety features covers reactor fuses and reactor safety 
system design criteria; activity buildup, fission product re- 
lease, and environmental monitoring. 
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Review of Recent Developments, Nuclear Safety v 1 n 2 Dec 
1959 66 p. Nuclear Safety Criteria covers AEC reactor safety 
program, site selection, safety in handling fissionable materials 
and law and atomic energy hazards; Accident Analysis covers 
fission product release from UO:z, chemical reactions of reactor 
materials, release of Wigner energy from graphite, and reactor 
kinetic calculations; Reactor Safety Features covers aseismic 
reactor design, auxiliary and emergency electric power systems 
and Xe instability; Activity Release and Consequences covers 
contamination of Lithosphere. 


Safety and Reliability in Instrumentation of Nuclear Re- 
actors, F.J.SCHIJFF. Revue HF v 4 n 10 1960 p 223-9. How 
safety and reliability can be improved by means of coin- 
cidence circuits; other measures of particular importance to 
safety, including regular testing of safety channels and 
constant comparison of signals from identical channels. 


Safety Principles for Low Power Research Reactors, B.E. 
ELTHAM, E.P.HICKS. Nuclear Eng v 5 n 46 Mar 1960 
p 96-8. Current interest in low power pool and tank type reac- 
tors makes consideration of safety criteria regarding design 
and location important; restriction of excess reactivity of sys- 
tem, assurance of sufficient cooling in core to avoid fuel 
failure or meltdown, containment sufficient to control any 
incident, and instrumentation for control and safety circuits 
above minimum quality, are main aspects of safety criteria ; 
some operational procedures described. 


Shippingport Experience Related to Release of Radioactivity 
to Environment, J.E.GRAY. Nuclear Eng & Science Con- 
ference, 6th, New York City, 1960—Preprint n 11 16 p. (Pub- 
lished by Engineers Joint Council, New York). Three barriers 
to uncontrolled release of radioactivity from Shippingport, 
Pa, plant, are fuel element cladding, all-welded primary 
coolant system, and 630,000 ft® of containment vessels; there 
have been no uncontrolled releases of radioactivity at Shipping- 
port; controlled releases have all been through radioactive 
waste disposal facilities at plant site. 


Siting and Safety of Nuclear Plant, Nuclear Power v 4 n 
40 Aug 1959 p 82-3. Report on five papers presented at 
June 16 CNRN conference in Rome (6th International Con- 
gress on Electronics and Nuclear Physics); expert opinion 
is that containment technology at present does not justify 
erection of power reactors near towns; problems of contain- 
ment include loss of coolant or coolant flow resulting in core 
melt-out, and identification and effect of fission product re- 
lease; possibility of underground containment appears promis- 
ing; need to standardize radiation dose limits discussed. 


Tests on Cavern for Determination of Temperature and 
Pressure Transients in Case Simulating Major Loss-of-Coolant 
Type Reactor Accident, T.LEARDINI, M.CADEDDU, M. 
SCHIAVON. Energia Nucleare v 7 n 9 Sept 1960 p 597-610. 
Societa Adriatica di Elettricita is carrying out research on 
containment characteristics of caverns for underground in- 
stallation of nuclear power reactors; tests carried out on 
medium-size cavern blasted in Dolomite mountain district of 
Veneto, in Northern Italy, located near hydroelectric station 
of Societa Adriatica di Elettricita are described. 


Airborne. See Aircraft—Nuclear Power; Nuclear Reactors— 
Shielding. 


Analogies. See Nuclear Reactors—Simulators. 
Bearings. See Bearings—Nuclear Reactors. 


Belgium. BR-3, Core Design and Testing, J.A.KILPATRICK. 
Nuclear Eng v 5 n 51 Aug 1960 p 849-52. BR-3, Belgium’s 
first power reactor is scheduled for operation in 1960 at 
power output of 40.9 Mw(t) and 10.7 Mw(e) net; develop- 
ment problems associated with core, including metallurgical 
problems encountered with fuel elements and control rods; 
criticality tests described including flux and temperature 
coefficient measurements. 


BR-3, Design Philosophy and Plant Construction, P.ERKES, 
G.TAVERNIER. Nuclear Eng v 5 n 61 Aug 1960 p 342-8. 
Special design features of BR-3 reactor covering core design, 
plant control, coolant loop layout, safety injection system, and 
plant container; features of construction cover foundation 
design, plant container, and main coolant pipe welding. 


BR-3, General Description, L.MERGAN. Nuclear Eng v 5 n 
51 Aug 1960 p 337-41. BR-8, Belgium’s first power reactor, and 
first pressurized water reactor in Europe, is scheduled for 
operation in 1960 at power output of 40.9 Mw/(t) and 10.7 
Mw(e) net; design and operating aspects of core, control, 
pressure vessel, coolant circuit, main heat exchanger, pressure 
control system, purification system, and refueling procedures. 


Containment Vessels for Reactors BR 2 and BR 8 at Mol, 
G.HERZET, P.LAVAL, G.MARTELEE. Nuclear Energy Sept 
1960 p 403-7, 420, Oct p 468-70, 473, Nov p 526-9. Sept: 
Design, construction, erection, and testing of pressurized con- 
tainment vessels for reactors at Belgian Nuclear Energy Re- 
search Center; problems of design, main features, and quality 
of steel used in Mol reactors are discussed. Oct: Calculation 


Containment Vessels. See also Domes and _ Shells 
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of stresses, design of airlock, and some features of auto- 
matie control for locking system. Nov: Controls and pressure 
tests in construction of vessels are described. 


World’s Reactors—BR3. Nuclear Eng v 5 n 51 Aug 1960 
1 p between 338-9. Foldout cutaway perspective drawing in 
color of 40.9 Mw/(t), 10.5 Mw(e) net, thermal heterogeneous 
pressurized water reactor scheduled for operation 1960 at Mol, 
Belgium; data on principal design parameters covers fuel, 
core, fuel elements, control, coolant, burn-up, conversion 
factor, pressure vessel, heat exchanger, shielding, and con- 
tainment. 


Boilers. See Nuclear Reactors—Materials. 
Calculations. See Mathematics. 
Canada. See also Nuclear Reactors—Refueling. 


Burst Test Helps Set Design Stress for NPD Pressure Tubes, 
W.A.WOLFE. Nucleonics v 18 n 10 Oct 1960 p 96, 98, 100. 
Pressure tubes are basic features of both Nuclear Power 
Demonstration Reactor (NPD) and Canadian Deuterium 
Uranium Reactor (CANDU); because of high operating 
pressures and temperatures (1050 psig and 530 F for NPD), 
tubes must be designed for highest possible integrity; de- 
scription of how ASME Boiler and Pressure Vessel Code, 
Section VIII (Construction of Unfired Pressure Vessels) was 
used as basis for design of 15% cold worked Zircaloy-2 tubing ; 
test method and _ results. 


Some Highlights of Experience and Engineering of High- 
Power Heavy-Water-Moderated Nuclear Reactors, W.B.LEWIS. 
Chartered Mech Engr v 6 n 8 Oct 1959 p 384-5, 389-94; 
see also Brit Nuclear Energy Conference—J v 5 n 1 Jan 1960 
p 30-6. Canadian development program includes 3 experimental 
reactors in operation (ZEEP, NRX, NRU), 3 under con- 
struction (CIR, NPD-2, ZED-2), 1200 Mwe full scale power 
reactor under development (CANDU), and 150 Mwe organic 
liquid cooled deuterium reactor (OCDR); problems of fuel 
and cladding ruptures, reactor control, transient Xe poison 
and flux changes. 


Codes. See Nuclear Reactors— Design. 
Compressors. See Compressors. 


Computer Applications. See Nuclear Reactors—-Control; Nu- 


clear Reactors—Cooling ; Nuclear Reactors—Fission Products ; 
Nuclear Reactors—Measurements; Nuclear Reactors—Simula- 
tors. 


Stresses ; 
Metals Corrosion—Cathodie Protection; Nuclear Reactors— 
Accident Prevention; Nuclear Reactors—Belgium; Nuclear 
Reactors—Design. 


Condensation in Reactor Containment Vessel, D.H.JUBB. 
Nuclear Eng v 4 n 43 Dee 1959 p 431-3. In attempt to 
simulate serious steam leakage into reactor containment 
vessel, and to enable resultant pressure to be estimated 
(allowing for heat loss to vessel) steam was injected into 
Lancashire boiler; two formulas have been derived enabling 
heat transfer to be estimated; description of test apparatus, 
and calculations performed for both forced and free con- 
vection. 


Design of Shippingport Reactor Plant Container, J.J. 
NILAND. ASCE—Proe v 85 (J Structural Div) n ST9 Nov 
1959 Paper n 2258 p 53-64. Reactor plant container is single 
volume, multiple chambered pressure vessel, enclosed in 
concrete; stipulation of external secondary shielding dictated 
use of cylinders in partially buried enclosures; heavy internal 
loads supported by vessels, temperature and pressure move- 
ments, and fuel handling considerations complicated struc- 
tural design; pressure vessel aspects of design; container 
required 2200 tons of steel. 


Design Pressure for Reactor Containment Vessel, J.A. 
BAILEY. ASCE—Proc v 86 (J Structural Div) n ST2 Feb 
1960 pt 1 Paper n 2382 p 28-32. Magnitude of reactor accident 
against which containment vessel must provide protection ; 
limiting accident is analyzed; numerical example and gen- 
eralized curves are presented. 


Elastic Response to Internal Blast Loading of Models of 
Outer Containment Structures for Nuclear Reactors, J.W. 
HANNA, W.O.EWING, Jr, W.E.BAKER. Aberdeen Proving 
Ground—Ballistic Research Laboratories—Report n 1067 Feb 
1959 62 p. (Available from OTS, Washington, DC, $1.75). 
Study of four geometrically scaled models of outer contain- 
ment shells ; response of shells to dynamic loading, determined 
with shells unsupported (suspended in air), and with shells 


half buried in ground; modeling is verified for both support 
conditions. 


Results of 1959 Nuclear Power Plant Containment Tests, 
A.KOLFLAT. Nuclear Eng & Science Conference, 6th, New 
York City, 1960—Preprint Paper n 10 83 p. (Published by 
Engineers Joint Council, New York). Nuclear power plants 
designed to operate on pressurized or boiling water cycle, all 
use containment shells designed to prevent escape of fission 
products; shells surrounding reactors are designed so that 
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all boiling water could flash into lower pressure steam without 
exceeding pressure for which shell is designed; tests demon- 
strate that size of shells can be materially reduced; test 
procedures, apparatus, and instrumentation described. 


See also Ionization Chambers; Nuclear Reactors—Con- 
trol Rods; Nuclear Reactors—Great Britain; Nuclear Reactors 
—Instruments; Nuclear Reactors—Simulators. 


Automatic Protection for Gas Cooled Reactor, B.E.ELTHAN, 
M.J.COWPER. Nuclear Eng v 5 n 49 June 1960 p 243-4. In 
gas cooled nuclear reactor systems, safety requires maximum 
protection against changes in operating characteristics of 
fuel element temperature, thermal flux in reactor core, coolant 
pressure, coolant flow, and coolant temperature; methods of 
control are discussed. 


Automatic Reactor Control Systems, P.KOVANITS, M. 
KULKA. J Nuclear Energy: Reactor Technology v 1 n 2 Aug 
1959 p 116-22. Two types of servo-system for automatic con- 
trol of nuclear reactors considered; in first, detector follows 
displacement of some point, e.g. point of fixed neutron heen 
this arrangement is suitable for measuring period, power and 
degree of subcriticality, and for triggering emergency shut- 
downs; in second type reactor power is made to follow 
displacement of detector; latter system can be used to con- 
trol approach to criticality and to adjust period and power. 


Basic Requirements of Instrumentation and Control for 
Closed Cycle Water Nuclear Power Plants, C.F.OBERMESSER. 
Nuclear Eng & Science Conference, 6th, New York City, 1960 
—Preprint n 32 21 p. (Published by Engineers Joint Council, 
New York). Prevalent philosophy that nuclear reactors must 
be supersafe has engendered designs of supersafe variety, 
so that duplicate, and even triplicate reactor instrumentation 
systems are provided; basic problems and principles involved 
in control and instrumentation of closed cycle water nuclear 
reactor power plants. 


Control and Instrumentation Equipment In-Core, J.FORS- 
TER, H.H.HENDON, J.H.KEELER, H.M.OGLE. Nuclear Eng 
& Science Conference, 6th, New York City, 1960—Preprint n 
33 28 p. (Published by Engineers Joint Council, New York). 
Measurements outside core have previously been adequate 
basis for calculation of in-core performance; increases in 
reactor size, have produced factors of increased power rat- 
ings (necessitating use of several critical masses in core), and 
economic advantages (from flattening of power distribution), 
which require in-core equipment for proper control of power 
distribution. 


Control Concepts for Nuclear Reactors, R.E.FINNIGAN. 
IRE Nat Convention Ree v 7 pt 9 (Human Factors in Elec- 
tronics, etc) 1959 p 223-38. Tory II, high power density, high 
temperature, air cooled reactor, places requirements on reactor 
control system considerably more stringent than those found 
in most reactor systems; design of multi-mode control system 
used for reactor power level control described and synthesis 
of “optimum” automatic control system is carried out using 
frequency response and root-locus methods in conjunction with 
computers. 


Control Considerations for High Burn-up, R.I.VAUGHAN. 
Nuclear Eng v 5 n 44 Jan 1960 p 10-13. Future nuclear power 
stations will require more precise control facilities, to enable 
steady operation over range of power; requirements for con- 
trol considers temperature coefficients of reactivity based 
upon variations in fuel and moderator temperature, stability 
of reactor power, influence of Xe absorption, stability of flux 
shape, and other aspects of operation. 


Control for Pressurized Critical Assembly, R.J.HUNTEMER. 
Automatic Control v 12 n 6 June 1960 p 22-5. Controls for 
manipulating control and safety rods, for measuring levels 
of nuclear activity in reactor, and for filling and pressuriz- 
ing water system; basic problems involved in safely operating 
experimental reactor facility at low nuclear power. 


Control of Power Reactors, R.H.CAMPBELL. Nuclear 
Power v 5 n 51, 52 July 1960 p 68-72, Aug p 74-7. July: 
Automatie control techniques are utilizing results of recent 
studies of core behavior; phenomena which occur in operat- 
ing. reactor, and interrelationships of their effects are analyzed 
covering reactor transfer function, effects of temperature 
coefficients, and overall loop stability. Aug: Overall control 
and performance required of automatic control system is dis- 
cussed, covering all aspects of reactor operation. 


Critical Control. Engineering v 190 n 4929 Oct 7 1960 p 
479-80. Control of effective multiplication constant or re- 
activity in thermal nuclear reactors can be effected by four 
different methods which involve movement of fuel, moderator, 
reflector or neutron absorber; requirements of absorber ma- 
terial; possibilities of boron, cadmium, hafnium, europium; 
types of control rods, and effect of insertion ; additional safety 
measures; note on control in other reactor systems. 


Digital Start-up Control for Air-Cooled Nuclear Reactors, 
S.N.LEHR, V.P.MATHIS. AIEE—Trans v 79 pt 1 (Com- 
munication & Electronics) n 50 Sept 1960 p 369-75. Study of 
control system, various system parameters required for stable 
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system, safety functions necessary to prevent nuclear accident, 
and digital pulse-counting and period computation system. 
Paper 60-512. 


Flow Coastdown in Loop after Pumping Power Cutoff, D. 
BURGREEN. Nuclear Science & Eng v 6 n 4 Oct 1959 p 
306-12. Method demonstrated whereby velocity of flow during 
coastdown transient in loop may be analytically determined 
without use of pump characteristic curves; method is ap- 
proximate, and error involved is of order of magnitude ex- 
pected in hydraulic caleulations; fair agreement noted when 
results of analytical method are compared with those obtained 
by use of characteristic curves of both single- and double- 
suction centrifugal pump. 


Interpretation of Thermal Neutron Mean Lifetime Experi- 
ments, F.HOLZER, M.F.CROUCH. Nuclear Science & Eng 
v 6 n 6 Dee 1959 p 545-53. Effects of leakage, detector and 
source perturbation, and presence of higher modes in neutron 
density distribution on determination of mean lifetime of 
thermal neutrons in water; methods used in several recent 
experiments to minimize these sources of error analyzed; 
effect of moderator dimensions is presented in terms of mode 
suppression factors for three characteristic moderator sizes. 


Le calcolatrici analogiche e gli impianti nucleari, V. 
SVELTO. Energia Nucleare v 6 n 12 Dee 1959 p 1763-7. 
Analog computers and nuclear plants; basic components of 
analog computer reviewed, with particular attention to re- 
quired precision; principal problems dealt with in nuclear 
field and range of minimum number of fundamental com- 
ponents sufficient for solving typical problems encountered in 
study of power reactor regulation. 


Modelirovanie protsessa regulirovaniya i temperaturnogo 
izmeneniya plotnosti vody v uran-vodyanykh reaktorakh na 
promezhutochnykh neitronakh, V.B.KLIMENTOV, V.M. 
GRYAZEV. Atomnaya Energiya v 7 n 6 Dec 1959 p 519-23. 
Simulation studies of control response and temperature co- 
efficient of uranium-water reactors operating with inter- 
mediate energy neutrons; effectiveness of various types of 
control rods; dependence of critical dimensions of reactors on 
density of water in active zone. 


Occurrence and Control of Spatial Instabilities in Large 
Reactors, R.L.CARSTAIRS, R.W.TAYLOR. G.E.C. Atomic 
Energy Rev v 2 n 2 Sept 1959 p 89-97. Xe instability and 
positive temperature coefficient of reactivity acting together 
can result in divergent oscillations of power and temperature 
if not controlled; discussion of effects leading to instability, 
techniques of description and analysis, and current designs to 
achieve control in all conditions of operation. 


Photoneutrons and Control of Pool Type Reactor, A.L. 
COLOMB. Nuclear Science & Eng v 8 n 4 Oct 1960 p 
289-93. Fission chambers or ionization chambers controlling 
reactor detect two types of neutrons, thermalized fission 
neutrons and photoneutrons produced around detector in 
D(y.n) H reaction; if photoneutrons are produced by fission 
product y rays, there will be superimposed neutron flux that 
may lead to unsafe operating conditions; unsafe conditions can 
be suppressed by placing detector closer to reactor or by limit- 
ing rate of change of reactor flux. 


Power of Heavy Water Reactor During Emergency Shut- 
down, M.Y.EL-IBIARY. Nuclear Energy Engr v 13 n 138 Nov 
1959 p 545-9. To evaluate shutdown reactivity present in 
JEEP reactor at Kjeller, Norway, fast decay of power, when 
scram is effected, was measured and compared with solution 
obtained by electronic reactor simulator for step function of 
negative reactivity; experimental curve was compared with 
solutions obtained by simulator for different values of nega- 
tive reactivity; from best fit, value of shutdown reactivity 
was determined. 


Reactor Kinetics and Control: Conference on ‘Transfer 
Functions and Reactor Stability. Power Reactor Technology 
v 3 n 4 Sept 1960 p 33-7. Brief summary of papers delivered 
at Conference held May 2-3, 1960 at Argonne Nat Laboratory 
concerned with experimental techniques for measurement of 
reactor transfer functions, including methods of cireumventing 
effects of reactor noise, as well as methods of utilizing noise 
as exciting function for reactor. 


Reactor Radial Spatial Behaviour, R.L.CARSTAIRS, R.W. 
TAYLOR. Nuclear Power v 5 n 50 June 1960 p 120-2. Reactor 
control system must be able to detect and control effect of 
regional distortions which can occur to steady state flux 
distribution, in addition to more familiar functions of over- 
all control of core; radial/azimuthal and axial spatial effects 
can be considered separately; summary of mathematical basis 
for harmonic-perturbation analysis of radial spatial behavior 
of controlled reactor, suitable for study of short term transient 
behavior of core with graphite sleeved fuel elements. 


Rod-Position Indication System for Pressurized Reactors, 
R.C.FLOYD, J.F.REUTHER. AIEE—Trans vy 78 pt 1 (Com- 
munication & Electronics) n 45 Nov 1959 p 614-18. Design 
problems in development of systems for determining absolute 
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position of reactor control rods, without penetrating pressur- 
ized enclosure, by detecting position of magnetic material in 
rod extension. Paper 58-1319. 


Safety Circuits, F.J.SCHIJFF. Philips Tech Rev v 21 n 4-5 
1959-1960 p 148-52. KEMA subcritical reactor contains 3 
safety rods of boron carbide suspended from electromagnets, 
for which energizing current flows through relay contacts 
in series; if one relay cuts out, rods drop and reactor is 
stopped; relays receive energizing current via thyratron 
which ignites only when input voltage corresponds to upper 
and lower limits of neutron flux, reactor period, temperature, 
suspension flow rate, etc, to which safety system is required 
to respond. 


Signal-Flow Graphs and Stability Analysis Nuclear Reac- 
tors, A.B.VANRENNES. IRE—Trans on Nuclear Science v 
NS-7 n 1 Mar 1960 p 1-5. Graphs can aid in kinetic studies 
of reactors and reactor systems; techniques for elementary 
reactor; usual transfer function is quickly obtained, also 
transfer function for reactor operating in sub- or super- 
critical condition. 


Switching and Control, M.A.BIRD. Instn Elec Engrs—Proc 
v 106 pt A supp n 2 (Convention on Thermonuclear Processes) 
Apr 1959 p 62-5. Reasons for design of new compressed-air- 
operated mechanical switch for Zeta circuit; functions of 
switch and design factors; several hundred thousand dis- 
charges initiated by switch before its place in original Zeta 
circuit was taken by ignitrons; interlocks and automatic 
sequence controls provided; means to prevent damage to 
personnel and equipment and permit speedy fault location. 


Un caleolo prudenziale dell’incidente di avviamento in un 
reattore, A.ASCARI. Energia Nucleare v 6 n 11 Nov 1959 p 
702-6. Calculation of reactor start-up incident; consistent 
account of theory of start-up incident, leading to result 
known as ‘‘Newson’s inequality’; treatment is completed 
with some less known results on magnitude of power excur- 
sion and amount of energy release in incident. 


Control Rods. See also Nuclear Reactors—Control; Nuclear 
Reactors—Design; Nuclear Reactors—Manufacture; Nuclear 
Reactors—Materials, 


Control Rod Theory for Asymmetrical Arrays and Reflected 
Cores, R.L.MURRAY, W.T.PRICE, S.H.BIRKEN. Nuclear 
Science & Eng v 8 n 3 Sept 1960 p 254-9. Criticality condi- 
tions suitable for hand calculations are derived for reactor 
control rod configurations of practical interest; two-group 
diffusion theory is applied to arrays of several control rods 
of different materials, sizes, shapes, radial, and angular 
location, and to reflected cores containing symmetric ring 
of similar rods, with or without axial rod. 15 refs. 


Control Rods and Absorber in Reactor Design, H.T.RICH- 
ARDSON. GEC Atomic Energy Rev v 2 n 8 Spring 1960 p 
162-71. Description of various absorber functions given, with 
emphasis on large gas cooled graphite moderated reactor ; 
amount and possible physical forms of absorber required in 
each case is discussed; methods used for calculation of con- 
trol rod effectiveness, including consideration of effects of 
partial rod insertion. 


Effect of Diagonal Control Rod in Cylindrical Reactor, T. 
NILSSON, N.G.SJOSTRAND. Nuclear Science & Eng v 7 
n 1 July 1960 p 12-13. Thin Cd rod, corresponding to con- 
trol rod in reactor, was placed diagonally in cylinder con- 
taining water; change in time decay constant of neutron flux 
was measured and interpreted as change in geometric buck- 
ling of system; results compared with calculations where 
effective rod thickness was estimated in two different ways 
and total effect was obtained by weighting procedure. 


Il econtrollo dei reattori nucleari, A.DiLORETO. Ingegnere 
v 34 n 3 Mar 1960 p 224-7. Control of nuclear reactors; cal- 
culation of efficiency of power control rod; expression of 
flux before and after introducing rod; precision of quantita- 
tive effect of rod drive. 


Magnetic Position Indicators for Reactor Control Rods, E. 
MEDAL. Automatic Control v 13 n 3 Sept 1960 p 29-31. 
System using combination of synchro, pole-slip device and 
reference level sensor that consists of magnetic reed switches 
to furnish all services required of position indicator. 


Measuring Release Time and Total Drop Time of Control 
Rod, C.ZUCKER, L.HARING. Nuclear Science & Eng v 6 
n 4 Oct 1959 p 328-32. Application of measurements to 
determination of specific reactor control characteristics dis- 
cussed; experimental values for several control rods reported. 


Neutron Absorption by Control Rods of Varying Trans- 
parency, H.UBERALL. Nuclear Science & Eng v 7 n 3 Mar 
1960 p 228-34. Neutron fluxes and currents in vicinity of 
control rods inside reactors are calculated in age-diffusion 
theory, using control rod in form of infinite plane slab and 
approximating transparency by simple analytical expression; 
results are compared with two-group calculation for same 
geometry for epithermal neutron energies only and indicate 
degree of accuracy of latter method. 


NUCLEAR REACTORS—Continued 


tainless Steel Clad Dispersion of Boron in Iron for 
nasa, Water Reactors, C.F.LEITTEN, Jr, R.J.BEAVER. 
J Nuclear Matls v 1 n 2 July 1959 p 136-44, Army Package 
Power Reactor (APPR-1) at Fort Belvoir, Va, is operating 
with control rod which contains B-bearing neutron absorber 
section; component is welded rectangular parallelopiped, in 
which sides consist of rolled austenitic stainless steel-clad 
plates incorporating 3 wt % B in Fe; design of absorber 
section, selection of materials, fabrication, and performance 
under irradiation. 

Useful Analogy for Single-Group Neutron Diffusion Theory, 
J.R.MELCHER. Nuclear Science & Eng v 7 n 3 Mar 1960 p 
235-9. Experimental techniques are described for measuring 
control rod worth for fully extended cylindrical control rods 
of arbitrary cross section; illustrative solutions are shown 
for circular, hexagonal, square, cruciform, “Y” and sheet 
cross sections located at center and at radial positions in 
circular core; method described for predicting flux distribu- 
tion in core region; experimental examples are shown. 


Cooling. See also Heat Transfer—Ducts; Heat Transfer— 


Liquid Metals; Heavy Water; Lubricants—Irradiation ; Nu- 
clear Reactors—Corrosion; Nuclear Reactors—Design ; Nuclear 
Reactors—Fission Products; Nuclear Reactors—Fuel Ele- 
ments; Nuclear Reactors—Materials; Nuclear Reactors— 
Moderators; Nuclear Reactors—Stresses. 


Aleuni roblemi chimici dei reattori eterogenei ad acqua e a 
moderatore organico, M.A.-ROLLIER. Energia Nucleare v 7 
n 4 Apr 1960 p 239-48. Chemical problems concerning hetero- 
geneous water and organic moderated reactors; chemistry of 
water in boiling water reactor and activity levels in pressur- 
ized water systems are discussed, and reference is made to 
some chemical and technological problems not yet resolved ; 
radiolysis and pyrolysis of some organic moderators and cool- 
ants are discussed along with some results recently obtained. 


Analogue Simulation for Speed Controller of Satina Power 
Station CO2 Blowers, E.TORIELLI, M.De BACCI, V.GER- 
VASIO, C.ZAFFIRO. Energia Nucleare v 7 n 5 May 1960 
p 338-41. COs circulation plant of nuclear reactor at Latina 
has been considered in order to study its transient behavior ; 
mathematical model of system supplies set of dynamic 
equations which have been solved by means of analog com- 
puter; opening characteristic for turbine steam inlet valve, 
has been suggested so that transient response to step input 
of system does not depend on blowers. (In English). 


Axial Flow Over Finned Cylinders, A.ATHERTON. Fuel 
Soe J v 10 1959 p 36-44. Brief review of background of nu- 
clear reactor design, and development of transverse finning 
for cooling fuel element cans; some observations on turbulent 
mixing for different fin systems are described; data were ob- 
tained by flow pattern photography and by use of electrolyte 
as tracer for quantitative measurements. 


Cooling Problem of Pebble-Bed Nuclear Reactors, L.S. 
DZUNG. Int J Heat & Mass Transfer v 1 n 2-3 Aug 1960 
p 236-41. Fundamental equations for steady-state flow of gas 
through porous medium with prescribed heat source are de- 
rived; equations enable pressure drop and flow distribution of 
gaseous coolant through pebble-bed reactor to be calculated; 
one exact solution is given; maximum gas temperature is 
found to be very much higher than mixed mean value. 


Density of Liquid Lead and of Dilute Solutions of Nickel 
in Lead, S.W.STRAUSS, L.E.RICHARDS, B.F.BROWN. Nu- 
clear Science & Eng v 7 n 5 May 1960 p 442-7. Densities were 
measured as function of temperature using modified Archime- 
dean method; results indicate that for composition region 
investigated, partial molal volume of Pb does not differ 
significantly from molal volume of Pb and partial molal 
volume of Ni approaches value of zero at high dilution. 


Design and Testing of Large Gas Ducts, A.T.BOWDEN, 
J.C.DRUMM. Brit Nuclear Energy Conference—J v 56 n 2 
Apr 1960 p 49-63; see also Nuclear Energy v 14 n 140, 141 
Jan 1960 p 22-5, 48, Feb p 69-73. Outline of some problems 
encountered in design and testing of large ducts associated 
with present-day gas-cooled nuclear reactors; various ways 
of providing ductwork with flexibility are analyzed and it 
is shown that design involving use of combination of tied 
expansion bellows and caseaded corners is most economic 
Wey of meeting need for high flexibility and low flow pressure 
OSS. 

Experience in Use of Organic Coolant in Nuclear Reactors, 
S.C.SPENCER, W.N.BLEY, R.W.BURKHARDT, G.O.HAR- 
OLDSEN. Nuclear Eng & Science Conference, 6th, New York 
City, 1960—Preprint n 6 24 p. (Published by Engineers Joint 
Council, New York). Organie moderated reactor concept, de- 
veloped by Atomics International for central station power, 
employs commercial mixture of terphenyls as organic modera- 
tor and coolant; preliminary information on radiation stability 
of typical organic compounds was obtained on electron ac- 
celerators, followed by irradiations in in-pile test loops. 


Gas-Cooled Reactors. Power Reactor Technology v 3 n 4 
Sept 1960 p 58-65. Review of various reactor designs (Experi- 
mental Gas Cooled Reactor, High Temperature Gas Cooled 
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Reactor Experiment, Turret Reactor, Brown Boveri-Krupp 
Reactor, Sanderson and Porter Pebble Bed Reactor, Army 
Mobile Low Power Reactor, and Maritime Gas Cooled Reactor) 
which were subject of symposium sponsored jointly by Frank- 
lin Inst & Delaware Valley See of Am Nuclear Soe Feb 10-11 
1960; various data are discussed. 8 refs. 


Grundprobleme der Waermeuebertragung in Kernreaktoren, 
H.D.BAEHR. Allgemeine Waermetechnik v 9 n 6 1959 p 
116-28. Basic problems of heat transmission in nuclear re- 
actors ; conduction of heat in fission elements; heat transfer 
to coolant; heat removal from reactor by coolant; comparison 
of coolants; gas, water, organic liquids, and liquid metals. 


Heat Transfer and Coolant Systems, J.P.WITTRY. Air 
Univ Quarterly Rev v 11 n 3-4 Fall-Winter 1959 p 63-72. 
Heat energy generated within fuel element is transferred to 
coolant by conductive and convective heat transfer; these 
processes are examined to identify factors that are important 
in design of reactor from point of view of heat transfer; 
boiling heat transfer; factors to consider in evaluation of 
coolants for reactor systems: nuclear and heat transfer 
properties, availability and cost, corrosion properties, and 
their working fluid properties. 


Heat Transfer and Fluid Flow, Power Reactor Technology 
v 3 n 2 Mar 1960 p 34-9. Review of recent developments 
covers Engineering Test Reactor (ETR) hot channel hot 
spot factors, boiling water heat transfer, and gaseous cool- 
ants. 13 refs. 


Heat Transfer: Gas Suspension Coolant Project. Power 
Reactor Technology v 3 n 4 Sept 1960 p 22-32. Low heat- 
transfer and transport capabilities of gases are recognized as 
disadvantages in their use as coolants; most gas-cooled re- 
actor designs use high coolant pressures to improve these 
characteristics; project was initiated to obtain high tempera- 
ture heat transfer data, and to corroborate and extend exist- 
ing low-temperature data; experimental equipment and pro- 
cedure is described; water heat transfer and fluid flow, hot 
spots and hot channel factors, and parallel channel flow is 
discussed. 


Heat Transfer Properties of Santowax R, C.GROVE- 
PALMER, H.PASS. Nuclear Power v 4 n 44 Dec 1959 p 
118-21. Organic liquids are of interest as reactor coolants and 
moderators because of low vapor pressure, low induced 
activity, and non-corrosive nature; terphenyl (Santowax R) 
is organic material most resistant to combined effects of 
temperature and irradiation; description of equipment and 
experiments performed on unpolymerized material; Santowax 
R may be used to 400 C, without fouling of surfaces heated 
to 520 C, if adequate flow is maintained. 


Hydrocarbons in Power Reactor Plants. Nuclear Energy 
Engr v 13 n 135, 136 Aug 1959 p 402-6, Sept p 458-61. 
Aug: Hydrocarbons offering advantages of low volatility, 
relative noncorrosiveness, low activation to neutron exposure, 
and slow reaction with U at high temperatures, have pos- 
sibilities as coolants and coolant-moderators in reactors, as 
determined by Organic Moderated Reactor Experiment at 
Idaho Falls. Sept: Design data for 150 Mw heavy water 
moderated hydrocarbon cooled reactor developed by Canadian 
General Electric Co. 


Hydrogen as Power Reactor Coolant, D.BRADLEY. Nu- 
cleonics v 18 n 7 July 1960 p 84, 86, 88. Hydrogen cooled 
reactor is economically desirable and structurally feasible, 
but can be maintained safe only if gas purity is kept in 
excess of 97%; problems in handling Hz are reviewed in- 
cluding leakage, transportation, and storage; problems in- 
volved with use as reactor coolant include reaction with 
graphite, with fuel elements, and with structural com- 
ponents. 


Hydrogen as Reactor Coolant, P.N.GARAY. Nuclear Power 
vy 56 n 51 July 1960 p 96-9. H2 has some properties which make 
it attractive possibility for reactor cooling, but also some 
disadvantages; problems which require further investigation 
are its compatibility with stainless steel, spring steel, lubri- 
cants and sealing materials when subjected to radiation, 
effect of radiation on methane production, on decomposition, 
and subsequent mass transfer of carbon, and need for special 
coatings for graphite; explosion hazard can be controlled by 
appropriate design. 


I reattori nucleari refrigerati a gas, S.ROCCOTELLI. 
Tecnica Italiana v 25 n 4 June 1960 p 277-88. Gas cooled 
nuclear reactors; analysis of different coolants; gaseous 
coolants appear to be most suitable for use on board ship. 


Impiego di fluidi organici in reattori nucleari, S.BAT- 
TAGLIA, U.CASSINARI. Energia Nucleare v 7 n 7 July 
1960 p 457-62. Use of organic fluids in nuclear reactors ; 
review of organic fluids which may be considered as heat 
transfer media; effect of temperature and content of high 
boiling compounds on their physical properties are reviewed 
as well as formation and means of removal of gas and 
polymers resulting from pyrolytic and radiolytic damage, 
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Information Meeting on Gas Cooled Power Reactors—Oak 
Ridge National Laboratory, Oct 21-2 1958. US Atomic 
Energy Commission—Tech Information Service—TID 17564, 
872 p, (Available from OTS, Washington, DC $3.50). Introduc- 
tion to KE-ACF Gas-cooled Nuclear Power Plant, J.S. 
RITCHIE, 1-12; Method for Optimization of Helium-cooled 
Graphite Moderated Reactor Power Plant, L.L.KINTNER, 
P.M.WOOD, J.T.JACKMAN, J.P.ERNST, 13-48; Physics of 
Prototype Enriched GCPR P.M.WOOD, 49-53; Design Basis for 
PEGCPR Fuel Assembly, R.S.MILLER, S.B.BURWELL, J.K. 
DAVIDSON, W.J.0’LEARY, 54-62; Reactor Core Structure 
of PEGCPR, F.R.RULIEN, 63-9; Reactor Hazards, P.I. 
PERRY, 70-7; Reactor Pressure Vessel and Charge Machine, 
H.D.YOUNG, 78-97; Service Machine and Control Rod Drives, 
G.W.FIESER, 98-109; Non-Nuclear Mechanical Components, 
J.P.ERNST, 110-18; ORNL Gas-cooled Reactor Design, A.P. 
FRAAS, 119-37; Materials Selections and Development Work, 
W.D.MANLY, J.H.COOBS, 138-64; Materials Compatibility 
and Fuel Element Test Program, D.B.TRAUGER, 165-84; 
Graphite Studies for Gas-cooled Reactor Program, D.E. 
BAKER, 185-92; High Temperature—Gas Cycle Pebble Bed 
for Central Station Use, S.T.ROBINSON, R.F.BENENATI, 
193-215; Design Concept for Gas-cooled, Pressure Tube D20- 
moderated Reactor, G.M.ROY, M.F.VALERINO, 216-33; 
Parametric Studies of Gas-cooled Reactor Concept, H.W. 
HEACOCK, 234-42; Marine Gas-cooled Reactor Program,S.A. 
BERNSEN, J.C.BOKROS, R.C.HOWARD, T.H.PIGFORD, 
W.P.WALLACE, 243-304; High-temperature Systems for Nu- 
clear Process Heat, J.P.McGEE, 305-24; Cost as Design 
Criterion, M.BENDER, 325-33; Advanced Design Studies, 
A.M.PERRY, 334-46; Release of Activity from Various GCR 
Systems, W.B.COTTRELL, 347-62; Advanced Materials De- 
velopment, J-H.COOBS, 363-72. 


Interazioni fra refrigerante e moderatore in un reattore 
nucleare a grafite-gas, A.di LORETO. Ingegnere v 34 n 2 
Feb 1960 p 117-20. Interaction between coolant and moderator 
in graphite-gas nuclear reactor; chemical and physical condi- 
tions of stability of graphite and clad rod (Magnox) in con- 
tact with gaseous coolant (COz); study of Boudouard’s equi- 
librium applied to COz and based on data by U.MIRANDA. 
(See Engineering Index 1958 p 817.) 


Losses Incurred in Turning Gas Flowing in Annular Duct 
Back Into Central Tube, F.CHEERS. J Nuclear Energy: 
Reactor Technology Pt B v 1n 3 Mar 1960 p 173-6. Tests 
have been carried out to determine effect of geometrical ar- 
rangement on losses incurred in turning fluid from annular 
duct back into central passage; it is shown that if layout 
is well chosen losses need not be much greater than those for 
sudden contraction of same area ratio. 


OMRE Operating Experience, C.A.TRILLING. Nucleonics 
v 17 n li Nov 1959 p 113-17, 234. Organic Moderated Reactor 
Experiment has proved technical and economic feasibility of 
organic-moderated and cooled power reactors by demonstrating 
low decomposition rates of organic coolant and absence of 
significant fouling of heat-transfer surfaces by decomposition 
products; features include high safety, operation at low 
pressure, use of standard materials and components, and low 
activation of moderator-coolant, as well as simplicity and ease 
of operation and maintenance. 


On Theory of Diffusion Cooling Effect in Homogeneous and 
Heterogeneous Assemblies, W.HAEFELE, L.DRESNER. Nu- 
clear Science & Eng v 7 n 4 Apr 1960 p 304-12. Flux dis- 
tribution of pulsed neutron experiment expanded in terms of 
eigenfunctions with respect to both energy and space; diffu- 
sion cooling constant given in terms of matrix elements with 
respect to eigenfunctions; these matrix elements evaluated 
for special case of heavy gas moderator. 


Organic-Cooled Deuterium-Moderated Reactors, I.MacKAY. 
Nucleonics v 18 n 10 Oct 1960 p 78-80. Review of development 
program now in progress related to projected OCDRE, in- 
tended for installation at Whiteshell site near Winnipeg; 
organic coolants, fuel design, and fuel cladding are discussed ; 
cutaway perspective drawing. 


Panorama degli studi di trasferimento del calore per 
ebollizione negli Stati Uniti, GSSOLDAINI. Energia Nucleare 
vy 7 n 8 Mar 1960 p 159-68. Survey of heat transfer studies 
by means of boiling water in United States; report of eye- 
witness account of problems observed and discussed with 
specialists about problem of reactor cooling with steam water 
mixtures, during visit of Euratom representative to United 
States. 


Refrigerating Homogeneous Reactor, R.C.ROBERTSON. 
ASHRAE J v 2 n 2 Feb 1960 p 41-5. Description of Ho- 
mogeneous Reactor Experiment No. 2 in which low tempera- 
ture refrigeration system is used to chill cold traps in off- 
gas streams and to chill freezers on process lines to assure 
positive cutoff flow; high radiation level in reactor cell pre- 
sented special design problems, including selection of second- 
ary refrigerant; design and development of line freezer units. 


Removal of Molten Sodium from Reactor Coolant Systems, 
L.SILVERMAN, R.A.SALLACH. Indus & Eng Chem y 62 n 3 
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Mar 1960 p 231-2. Molten sodium may be removed from 
oxygen-free inaccessible locations in pot or piping containers 
by flotation with HB-40, liquid hydrogenated terphenyl ; 
HB-40 may be reused, whether sodium has been emulsified 
or not; it does not seem economical to recover and reuse 
sodium; tests show that industrial vessels and piping con- 
taining liquid sodium metal may be safely drained without 
formation of explosive gases, liquids or solids. 


Scelta della velocita e della pressione del refrigerante nei 
reattori a uranio naturale, moderati a grafite e raffreddati a 
gas, C.ARNEODO. Termotecnica v 13 n 12 Dee 1959 p 578-82. 
Choice of velocity and pressure of cooler in natural uranium 
reactors, using graphite as moderator, and gas as cooler; 
refrigerant is carbon dioxide under mean temperature of 
600 K: formulas are deduced based on optimal relations be- 
tween weight of steel, uranium, graphite and power; results 
can be applied to low enriched uranium reactors. 


Sodium—Reactor Coolant, B.L.LHARBOURNE. Chem & 
Process Eng vy 40 n 10 Oct 1959 p 347-51. Practical considera- 
tions involved in designing sodium-cooled reactor systems; 
techniques for sodium handling and material selection; mass 
transfer, oxidation attack, circuit components, and heat ex- 
changer design are examined; it is concluded that reactors 
can be designed and operated with confidence, although many 
fundamental problems are as yet unsolved. 


Spray Cooled Reactor, J.G.COLLIER, P.M.C.LACEY. Nuclear 
Power v 5 n 52 Aug 1960 p 68-73. Spray evaporation is 
method of reactor cooling in which steam/water mixture is 
injected into fuel channels, rather than single phase water or 
steam; preliminary studies confirm that system combines 
many advantages of both boiling water reactor and steam 
cooled reactor; general characteristics of system covering heat 
transfer and fluid dynamics, thermodynamics and steam cycles, 
reactor physics, materials of construction, and some specific 
designs are discussed. 14 refs. 


Steady and Transient Free Convection Boundary Layer on 
Uniformly Heated Vertical Plate, R.J.GOLDSTEIN, E.R.G. 
ECKERT. Int J Heat & Mass Transfer v 1 n 2-3 Aug 1960 
p 208-18. Investigation of unsteady free convection under 
eondition that heat flux at surface is locally constant and 
changes in step-wise fashion with time; wall temperature 
and local heat transfer coefficient can be predicted from start 
to steady state by solution for one-dimensional unsteady 
conduction or for steady state boundary layer; applicable to 
cooling of nuclear reactors. 


Two-Phase Cooling Experiments: Pressure Drop, Heat 
Transfer and Burnout Measurements, A.CICCHITTI, C. 
LOMBARDI, M.SILVESTRI, G.SOLDAINI, R.ZAVATTA- 
RELLI. Energia Nucleare v 7 n 6 June 1960 p 407-25. Pre- 
liminary studies of pressure drops, heat transfer coefficients, 
and burnout heat fluxes attainable with wet steam at high 
pressures, carried out at experimental facility built in 
“Emilia” thermal power station at Piacenza, Italy; range of 
pressure, mass flow rate, and steam quality, is discussed from 
standpoint of flow stability criterion, and related to flow 
pattern charts. (In English). 


Cores. See also Nuclear Power Plants—Design; Nuclear Re- 
actors—Design; Nuclear Reactors—Manufacture; Nuclear 
Reactors—Materials. 


Enriched-Uranium Hydride Critical Assemblies, G.A.LINEN- 
BERGER, J.D-ORNDOFF, H.C.PAXTON. Nuclear Science & 
Eng v 7 n 1 Jan 1960 p 44-57. Critical assemblies reported, 
consist of approximate spheres of enriched-uranium hydride 
composition (approximating UHs) in 8 in. thick normal pw 
and Ni reflectors and in w reflector with Ni liner; data are 
of following types: (1) critical sizes, (2) values of Rossi 
alpha in neighborhood of delayed critical, (3) activation rates 
of various internal neutron detectors, and (4) reactivity 
coefficients of variety of elements. 


Kinetics of Reactor Composed of Two Loosely Coupled 
Cores, G.C.BALDWIN. Nuclear Science & Eng v 6 n 4 Oct 
1959 p 320-7. In Argonaut reactor two slightly subcritical 
slabs two ft apart are immersed in large graphite reflector; 
system achieves criticality by small interaction due to ex- 
change of thermal neutrons between cores; kinetic equations 
are derived by including interaction term with source terms 
of thermal neutron diffusion equation, and writing separate 
diffusion equation for each slab. 


Molten Plutonium Reactors: Fast Reactor Core Test Facility. 
Power Reactor Technology v 3 n 2 Mar 1960 p 65-9. Review 
of recent developments in Los Alamos Scientific Laboratory 
research and development program on _ problents connected 
with plutonium power reactor concept; objectives, design data, 
and status of core development. 


Review of Recent Developments. Reaetor Core Materials v 
2n 1, 2, 8, 4 Feb 1959 53 p, May 57 p, Aug 55 p, Nov 45 p. 
Four issues covering fuel and fertile materials, moderator 
materials, control materials or nuclear poisons, cladding and 
= ee materials, and special fabrication techniques. Many 
refs, 


NUCLEAR REACTORS—Continued 
Corrosion. See also Aluminum and Alloys—Corrosion; Metals 


Corrosion—Cathodie Protection; Nuclear Reactors—Materials. 


Combating Corrosion in Molten Extraction Processes, H. 
SUSSKIND, F.B.HILL, L.GREEN, S.KALISH, L.KUKACKA, 
W.E.McNULTY, E.WIRSING. Chem Eng Progress v 56 n 3 
Mar 1960 p 57-63. Proposed fuel for use in Liquid Metal 
Fuel Reactor (LMFR) is dilute solution of U, Mg, Zr, and 
fission products in Bi; fission products may be continuously 
removed from fuel by contacting it with mixture of fused 
chlorides; results of corrosion-resistance tests on static 
capsule, tilting furnace capsule, thermal convection and 
forced circulation loops over wide range of commercial alloys 
and ceramic materials are reported. 


Evaluation of Beryllia-Water Vapor Reaction in Open-Cycle 
Air-Cooled Reactor, R.L.McKISSON. J Nuclear Matls v 1 
n 2 July 1959 p 196-202. Expression describing corrosion rate 
of beryllia surface in moist, flowing air developed and veri- 
fied by experiment; data supports hypothesis that rate- 
controlling step is diffusion of gaseous Be(OH)2 product 
through laminar boundary layer at surface; equation, used 
to predict corrosion rates in operation of beryllia moderated 
reactor, indicates that corrosion reaction will not limit opera- 
tion at temperatures below 860 C. 


Facteurs intervenant dans la corrosion sous tension des 
materiaux utilises dans les reacteurs, W.E.TRAGERT. Cor- 
rosion et Anticorrosion v 8 n 5 May 1960 p 196-201. Factors 
affecting stress corrosion of materials employed in nuclear 
reactors ; attempt made to explain formation of stress corrosion 
eracks in light of certain hypotheses suggested which are 
based on electrochemical and electrochemical mechanical mech- 
anisms, and mechanism of cracking by stress absorption; how 
these theories may help to explain phenomena observed in 
corrosion of uranium alloys. 


Hydrogen Corrosion in Organie Reactor Coolants, V.H. 
TROUTNER. Corrosion v 16 n 6 June 1960 p 115-19. First 
part of study states that hydriding of zirconium was found 
to be independent of presence of organic coolant and de- 
pendent on temperature, hydrogen partial pressure, and 
presence of oxide film on metal; second part presents results 
of hydrogen pressure experiments with uranium in monoiso- 
propylbiphenyl. 


Ochistka natriya ot okislov i kontrol za ikh soderzhaniem, 
P.L.KIRILLOV, F.A.KOZLOV, V.I.LSUBBOTIN, N.M.TUR- 
CHIN. Atomnaya Energiya v 8 n 1 Jan 1960 p 30-6. Purifica- 
tion of sodium from oxides and methods of oxide content con- 
trol; experimental work on elimination of corrosive proper- 
ties of sodium or sodium-potassium alloys, when used as cool- 
ants in experimental or industrial systems. 


Photo-Induced Growth of Anodie Tantalum Pentoxide Films, 
A.R.BRAY, P.W.M.JACOBS, L.YOUNG. J Nuclear Matls v 1 
n 4 Dec 1959 p 356-63. Study of growth of oxide film during 
anodic polarization that occurs with tantalum, tungsten, and 
other metals normally passivated by oxide films, in connection 
with rate of corrosion in water cooled reactors; UV irradia- 
tion produces first electronic and later ionie photocurrent; 
photo-effects are due to light absorbed by oxide (not by 
metal); photocurrent increases with thickness in parallel 
with amount of light absorbed, but fatigue effects increase 
with thickness. 


Problemy korose heterogennich jadernych reaktoru, V. 
CIHAL, I.LSEKERKA. Hutnicke Listy v 14 n 11 Nov 1959 p 
978-84. Problems of corrosion in heterogeneous nuclear re- 
actors cooled by COz and water; Mg, Be alloys, and alloy 
steels are most frequently used materials in high pressure CO2 
systems ; Al, Ni alloys and Zr alloys have sufficient corrosion 
resistance in HzO systems up to 300 C, while austenitic stain- 
less steels have excellent corrosion resistance up to 860 C. 


Reactions Between Steel Surfaces and Zirconium in Liquid 
Bismuth, J.R.WEEKS, C.J.KLAMUT. Nuclear Science & 
Eng v 8 n 2 Aug 1960 p 133-47. Variables affecting corrosion 
and mass transfer of steels by inhibited liquid Bi are ex- 
plained in terms of variables affecting formation of ZrN or 
ZrC inhibiting films: formation of inhibiting nitride and/or 
carbide films is controlled by activity and distribution of N 
and C in steel; ZrN films may spall, and can reform in 
spalled and corroded areas. 


Stress Corrosion Screening Tests of Materials for Steam 
Generator Tubing in Nuclear Power Plants, D.E.WHITE 
E.G.JOHNSON. Corrosion v 16 n 7 July 1960 p 92-6. Speci- 
mens were exposed to liquid and vapor phases of high pH 
boiler water solution containing oxygen, phosphate, and 500 
ppm of chloride ion; AISI Type 347 stainless steel, control 
material, and Carpenter 7 Mo are equally susceptible to 
stress corrosion cracking; Carpenter 20Cb and Type 804 
having low carbon and nitrogen content displayed improved 
resistance, and Inconel, Monel, nickel, and titanium showed 
complete resistance; ferrite steels suffered pitting attack. 


Zircaloy—New Corrosion Problem. Nuclear Powe 

y Cc D . rv4n 89 
July 1959 p 86. Severe localized corrosion of zircaloy-2 in 
steam under pile irradiation observed and reproduced by 
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workers at Harwell; complete penetration of specimens 0.04 
in. thick occurred in less than 14 days under irradiation 
in steam at 300 C has obvious implications for reactors in 
which these conditions are likely to exist; so far it is not 
possible to offer satisfactory explanation of localized oxida- 
tion and further work in progress attempts to define condi- 
tions under which such attack does and does not occur. 


See also Nuclear Reactors—Fuels. 


Power Cost Normalization Studies—Civilian Power Reactor 
Program-1959. US Atomic Energy Commission—Tech Informa- 
tion Service—Report SL-1674, Jan 1960, 7 paragraphs paged 
separately, 99 drawings. (Available from OTS, Washington, 
DC $2.50). USAEC had series of reports prepared to review 
technical and economic status of various reactor concepts; 
economic data reported by various contractors reflected dif- 
ferent design philosophies, and in some cases technology is 
not verified by AEC definition of current status; Sargent & 
Lundy reviewed these status reports, and prepared normalized 
cost estimates for 8 reactor concepts. 


See also Nuclear Power Plants—Design; Nuclear Re- 
actors—Cores; Nuclear Reactors—Experimental; Nuclear 
Reactors—Great Britain; Nuclear Reactors—Stresses. 


Advanced Water Reactor Systems. Nuclear Energy v 14 n 
140, 141 Jan 1960 p 11-18, Feb p 62-4. Jan: New Westing- 
house concepts of power reactor design; Combination Plant 
employs nuclear fuel for primary heat production and 
separately fossil fuel fired superheater; Integral Boiling and 
Superheating Reactor both boils and superheats within reactor 
core. Feb: Additional problems associated with Integral Boil- 
ing and Superheating Reactor are discussed covering control, 
material selection, and containment; design for Closed Cycle 
System Reactor operating on pressurized water principle also 
discussed. 


Advanced Water Reactor Systems, W.E.SHOUPP, J.H. 
WRIGHT. Nuclear Eng & Science Conference, 6th, New York 
City, 1960—Preprint 43 36 p. (Published by Engineers Joint 
Council, New York). Water reactors may be classified into 
closed cycle and open or direct cycle; closed cycle systems 
employ water as coolant-moderator; direct cycle systems in- 
clude natural circulation, forced circulation and dual cycle 
concepts; recent trends in water reactor development show 
some evidence that closed cycle systems and direct cycle 
systems have common focal point of h-p boiling operation. 


America Evaluates Reactor Types, G.W.K.FORD. Nuclear 
Power v 5 n 45 Jan 1960 p 111-16. Report by British ob- 
server on meeting of American Nuclear Society held Nov 4-6 
1959 in Washington, DC; discussion was centered on eco- 
nomic potential and practicability of four reactor types; 
pressurized water, boiling water, organic cooled, and heavy 
water reactor; various designs of each reactor type con- 
sidered. 

Applications of Swimming Pool Reactors, F.J.LIBERT. Nu- 
clear Eng & Science Conference, 6th, New York City, 1960— 
Preprint n 31 28 p. (Published by Engineers Joint Council, 
New York). Study of swimming pool reactors in light of their 
application; their characteristics, as source of radiation, are 
highlighted; available fluxes offer great experimental pos- 
sibilities; influence of experimental programs on basic con- 
cept of swimming pool reactor briefly examined; research 
aspects of physics, nuclear chemistry, chemical effects of ioniz- 
ing radiation also discussed. 

Caleulation Methods for Critical Size of D2O Moderated, 
Wet Steam Cooled Reactor, R.BONALUMI, S.BRUSHCHETTI, 
G.B.ZORZOLI. Energia Nucleare v 7 n 3, 4 Mar 1960 p 
192-209, Apr p 270-86. Mar: Design of heavy water, wet 
steam cooled reactor for cluster fuel element is described; 
multiplication factor, critical size, and reactivity, are evaluated 
for several lattice pitches. 23 refs. Apr: Improved neutron 
calculation for D2O reactor, with concentric annuli fuel 
element; correlation method is proposed to check theoretical 
parameters with experimental ones. 22 refs. (In English.) 


Cireular Grillages, Their Design and Analysis, R.K.LIVES- 
LEY, Nuclear Eng v 5 n 46 Mar 1960 p 116-19. Since 
graphite has little inherent strength, its current use in 
moderated gas cooled reactors requires, for structural safety, 
that it be supported by rigid platform possessing sufficient 
stiffness to prevent deformation of core under load; descrip- 
tion of platform constructed of grid of steel beams with 
steel plates to carry graphite bricks, supported by circular 
skirt; design to overcome tendency for load on supporting 
skirt to concentrate at points 45° to mesh, 

Comments on Application of ASME and ASA Boiler and 
Piping Codes to Sodium Systems, W.C.HAYES. Atomics In- 
ternational Sept 15 1959, Canoga Park, Calif, 19 p. (Available 
from OTS, Washington, DC 75¢). ASME Power Boiler Code, 
Unfired Pressure Vessel Code, and American Standard Code 
for Pressure Piping (ASA _ B81.1-1955) were reviewed as 
bases for design of sodium systems, with consideration for 
areas beyond scope of codes; code rules were found generally 
adequate to provide minimum safety requirements for new 


construction. 
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Design of Reinforced Cylinder for Nuclear Reactor Pressure 
Vessel, R.W.LAKIN, S.S.GILL. Engineer v 210 n 5461 Sept 
23 1960 p 495-9; see also Int Shipbldg Progress v 7 n 76 
Dec 1960 p 497-509. Object is to allow for increased pressure 
and greater heat production from given size of reactor with- 
out proportionate increase in capital cost; reinforcement con- 
sists of 17 layers of 44 in. thick plate in widths of about 2 ft, 
experimental work has been done with two 1/10 scale models; 
it is concluded that cylindrical part of pressure vessel can 
be reinforced by thin laminar strips to make it suitable for 
working at same pressure as for hemispherical ends. 


Design Study of Heavy-Water-Moderated Power Reactors, 
F.W.McCLOSKA, C.A-HATSTAT. AIEE—Trans v 78 pt 3 
(Power Apparatus & Systems) n 46 Feb 1960 p 1698-1705. 
Study to recommend conceptual design of such type reactor 
plant offering greatest promise of economic nuclear power 
within design requirements established by Atomic Energy 
Commission. Paper 59-1155. 


Designs for Large Organic Reactor Power Plants, G.H. 
BOSWORTH, W.E.PARKINS. AIEE—Trans v 78 pt 1 
(Communication & Electronics) n 46 Jan 1960 p 964-73. 
Background technology for organic reactor systems; design 
of 300 emw and 75 emw-output plants; principal conclusions 
reached during organic-cooled power reactor study by Bechtel 
Corp and Atomics International. Paper 59-1132. 


Dynamic Programming and Nuclear Reactor Systems De- 
sign, N.KALLAY. Nuclear Science & Eng v 8 n 4 Oct 1960 
p 315-25. Suggested applications of dynamic programming 
techniques to nuclear reactor optimization problems; four 
problems of optimization of poison distribution, of optimiza- 
tion of system design, of design of optimal control programs, 
and determination of flow distribution through heat ex- 
changer, are considered, together with short discussion of their 
relative significance to field; possible functional equation ap- 
proach to solution of each is indicated. 


Engineering Design of Power Reactors, N.J-PALLADINO, 
H.L.DAVIS. Nucleonics v 18 n 6 June 1960 p 85-116. Special 
Nucleonics Report considers unique problems involved in nu- 
clear reactor design programs; four distinct phases of pro- 
gram are defined as Conceptual Design, Reference Design, Re- 
vised Reference Design, and Final Design; problems resolved 
in such program cover initial design criteria, parametric 
studies, core and vessel layout, temperature flattening, fuel 
design and development, reactivity requirements and con- 
trol rod design, and transient studies. 


Flat Flux by Nonuniform Moderation, J.M.RAVETS, J.R. 
LAMARSH. Nuclear Science & Eng v 7 n 6 June 1960 p 
496-501. Production of flat thermal flux by nonuniform dis- 
tribution of moderator is discussed within framework of two 
group theory for two region reactors; equations determining 
moderator distribution are derived and numerical solution is 
presented for typical reactor system; moderator density is 
found to increase with increasing distance from center of 
core. 


Fluidized Bed Reactor Study. Phase 1—Feasibility. Martin 
Nuclear Div—TID-4500 (14th ed) UC-81, 1959 248 p. (Avail- 
able from OTS, Washington, DC $3.50). Fluidized Bed Reactor 
(FBR) consists of bed of fuel pellets which circulate in con- 
fined core region as result of upward flow of fluid through 
particles; feasibility of concept in which fluid acts as fluidiz- 
ing, coolant, and moderating medium was studied; it was 
concluded that with proper system design, using light water 
or organic fluidizing mediums, concept is feasible, and offers 
considerable promise for economic power production. 41 refs. 


Gaseous-Fuel Fast Breeder Reactor, F.G.HAMMITT. Nu- 
clear Power v 5 n 47 Mar 1960 p 125-6. Preliminary evalua- 
tion concludes that UFe fueled, sodium cooled fast power 
breeder reactor is possible, and offers advantage of low 
initial fuel costs and ease of reprocessing; gaseous fueled 
research reactor using UFs is in operation in Soviet Union. 


High-Temperature, Gas-Cooled, Graphite-Moderated Re- 
actor (HTGR), D.ROSE, Nuclear Eng & Science Conference, 
6th, New York City, 1960—Preprint n 45 19 p. (Published 
by Engineers Joint Council, New York). HTGR concept, which 
most nearly attains full potential in large-scale, central sta- 
tion power plants, has been embodied in 40 Mw(e) prototype 
plant, to be owned and operated by Philadelphia Electric 
Co, in which fuel temperatures and gas pressures will ap- 
proximate those required for larger plants; plant is scheduled 
for completion by end of 1963; advantages of HTGR system 
discussed. 


HTGR—General Atomic’s Advanced Design. Nuclear Eng 
v 5 n 47 Apr 1960 p 172-3. Principal design parameters of 
40 Mw(e) He cooled High Temperature Gas Reactor scheduled 
for completion in 1963, to be owned and operated by Phila- 
delphia Electric Co; some aspects of core design, control, 
coolant and purging are discussed. 

HTGR—Underlying Principles and Design, P.FORTESCUE, 


D.NICOLL, C.RICKARD, D.ROSE. Nucleonics v 18 n 1 Jan 
1960 p 86-90. Dispersion of carbides of U and Th fuel and 


| 
‘4 


918 


THE ENGINEERING INDEX—1960 


NUCLEAR REACTORS—Design—Continued 


fertile material in all graphite core, and continuous fission 
product removal is design objective for high-temperature, gas- 
cooled, graphite-moderated Reactor; goal is to combine in one 
reactor high temperature potentialities of gas eooling, and 
fuel capable of high burn up; aspects of operation, heat 
transfer, fuel element design, fission product control, and 
cooling. 

H20-D20 Moderated Reactor, N.P.KLUG, P.F.ZWEIFEL. 
Nuclear Science & Eng v 7 n 6 June 1960 p 541-4. Calcula- 
tions made of infinite multiplication factor in natural UOz 
lattices employing mixtures of light and heavy water as 
moderator; three parameters varied in study are metal-to- 
water volume ratio, pin diameter, and light-to-heavy water 
atomic ratio. 


HWCTR, Savannah River Components Test Reactor. Nu- 
clear Eng v 5 n 48 May 1960 p 221-2. Brief survey of design 
and components of Savannah River 50 Mw heavy water 
component test reactor (HWCTR) scheduled for operation in 
1961. 


Instability Problem in Gas-Cooled Reactors, A.FONDA. 
Nuclear Power v 5 n 49 May 1960 p 92-6. In addition to 
instabilities contributed by temperature and Xe effects, third 
instability arises from choice of inappropriate control para- 
meters and results in control system forcing system as whole 
into divergent response; time constant of this instability, 
depending on choice of control system parameters, can be as 
low as few minutes; wide range of parameter values can 
provide stable response; approach to mathematical studies 
reviewed. 


Metod usredneniya yadernykh konstant dlya rascheta bys- 
trogo reaktora s uchetom tsennostei neitronov, A.I.NOVOZHI- 
LOV, S.B.SHIKHOV. Atomnaya Energiya v 8 n 3 Mar 1960 
p 209-13. Method for averaging constants, with allowance for 
neutron values, for calculation of fast reactor; calculation 
of critical dimensions and critical mass of two-zone reactor 
with thick screen. 


New Reactor Designs Spur Search for Inexpensive Nuclear 
Power, F.S.MERRITT. Eng News-Ree v 164 n 8 Feb 25 1960 
p 34-5. Discussion of power generation by using reactors of 
pressurized water, boiling water, organic, sodium-graphite, 
fast-breeder, gas-cooled, homogeneous, and heavy water types; 
design improvements under study; future types will probably 
include: fused salt, fluidized bed, paste or suspended fuel, 
supercritical water-cooled, slurry, advanced epithermal, pebble 
bed gas-cooled, and solid-moderated steam-cooled reactors. 


Novoe v stroitel’nykh skhemakh i konstruktsiyakh yadernykh 
reaktorov, A.N.KOMAROVSKII. Atomnaya Energiya v 8 n 6 
June 1960 p 505-13. New developments in reactor design and 
layout; advantages and disadvantages of surface and under- 
ground locations and concrete shielding of power reactors; 
problems associated with containment shells; economics of 
various concrete shielding compositions. 


On Effective Boundary Condition Method for Calculating 
Critical Dimensions of Reflected Reactors, V.C.BOFFI, V.G. 
MOLINARI. Energia Nucleare vy 7 n 8 Aug 1960 p 523-6. 
New procedure is carried out by using method of effective 


boundary condition in frame of two-troup diffusion theory. 
(In English). 


Piles piscines, M.TRIOULAIRE. Energie Nucléaire vy 1 n 4 
July-Aug 1959 p 153-71. Swimming pool reactor; characteris- 
ties and design illustrated by experience gained with Melusine 
reactor, principal features of which are tabulated along with 


those of Triton, well reactors, and flux swimming pool re- 
actors. 


Power Noise Transfer Function of Reactor, M.N.MOORE. 
Nuclear Science & Eng v 6 n 5 Nov 1959 p 448-52. Formal- 
ism developed to calculate power noise transfer function for 
any kinetic model under assumption that noise may originate 
in any or all loops of system; reactor kinetic equations 
generalized to macrostochastie equations satisfied by pile 
noise; from these, differential equations of various correla- 
tion functions were determined and solved for noise spectra ; 
case of single feedback, one-delay group model is treated. r 


Reasons Behind Choice of Homogeneous Suspension 
J.J.WENT. Philips Tech Rev v 21 n 4-5 1959-1960 saree 
Choice of reactor with circulating fuel in form of ThO2-U0; 
particles suspended in D20, derived from major considerations 
of safety and nuclear fuel economy in Netherlands: fissile 
material ed! is bred in reactor from 22Th; description of 
preliminary investigations in KEMA laboratories. 


Statistical Analysis of Hot Channel Factors 
A.C.NELSON, Jr. Nuclear Science & Eng - ern area 
p 156-61. Conventional practice in design of nuclear reactors 
is to introduce hot channel factors to allow for spatial varia- 
tions of power generation and flow distribution and for 
manufacturing tolerances; factors are presently considered to 
be cumulative; more exact method of determining and in- 
terpreting combined as well as individual hot channel factors 
through use of statistical methods is given. 


NUCLEAR REACTORS—Continued 


Status of Plutonium Recycle Program at Hanford, R.E. 
DUNN. Nuclear Eng & Science Conference, 6th, New York 
City, 1960—Preprint n 26 23 p. (Published by Engineers Joint 
Council, New York). Current status of research ; methods 
used to fabricate first loading of 19 rod clusters of Zircaloy 
2 elad Pu-Al and UO:2 fuel for Plutonium Recycle Test 
Reactor; test reactor design and planned fuel cycle; chemical 
processing of first irradiated fuel from reactor will be done 
in present Hanford facilities. 


Thermal Simulation of Flux Distribution, R.BERENBAUM, 
G.K.CAULTON, D.S.GREENAWAY. Nuclear Power v 5 n 54 
Oct 1960 p 92-6. Analogy which exists between temperature 
distribution in cooling of solid, and one group neutron flux 
distribution in reactor, has been used to examine effectiveness 
of different arrangements of control rods in particular design ; 
theoretical and experimental techniques for application of 
analogy are described for particular design problem ; other ap- 
plications of method also discussed. 


30-MW Advanced Gas-Cooled Reactor Installation, M.LIND- 
FIELD. GEC Atomic Energy Rev v 2 n 8 Spring 1960 p 
129-37. Design and operating procedure of 30 Mw/(e) reactor 
installation developed by General Electric Co Ltd and Simon- 
Carves Atomic Energy Group; principal design parameters 
are tabulated; basic design is suitable for generation of 
electricity over range of 20 to 100 Mw(e); reactor is graphite 
moderated gas cooled, fueled with slightly enriched UOz 
canned in stainless steel to provide high power density. 


Uniform Procedure for Use in Evaluation of Nuclear 
Power Reactors. Forum ad hoe Committee, Sept 1959, Atomic 
Industrial Forum Ine, New York, NY, 44 p, $1.50. Need for 
uniform procedure for presentation of design data for any 
reactor under evaluation, has led to development of form 
that is recommended to electric utilities, builders, AEC, and 
others for use; form is in 5 sections which pertain to techni- 
cal, economic, and developmental aspects of reactor under 
consideration, and 4 appendices which provide explanatory 
information ; recommended criteria, and glossary of terms. 


World’s Reactors, Nuclear Eng v 5 n 45 Feb 1960 facing 
p 58. Schematic diagram of organic moderated Reactor Experi- 
ment (OMRE) facility at Arco, Idaho Falls, includes principle 
design parameters covering rating, operation, fuel, fuel ele- 
ments, moderator, core, control, reactivity, flux, coolant, 
pressure vessel, and secondary cooler. 


Zero-Energy, Reactor ‘Zenith’, K.J.MITCHELL, L.E.J. 
WITTS. GEC Atomic Energy Rev v 2 n 8 Spring 1960 p 
138-47. ‘Zenith’ is zero energy system for high temperature 
gas cooled reactor type using U-233—Th cycle to provide 
reactor physics data for successive stage known as ‘Dragon’ 
project; description of reactor and associated equipment, to- 
gether with outline of construction procedure. 

Detectors. See Nuclear Reactors—Instruments; Nuclear Re- 
actors—Measurements. 


Dragon Project. See Nuclear Reactors—Great Britain. 


Dust Fuelled. See Rockets and Missiles—Auxiliary Power Sys- 
tems. 


Educational. See also Nuclear Reactors—Research. 


University Reactor Conference, A.C.HUGHES. Nuclear 
Power v 5 n 54 Oct 1960 p 99-101. In contrast to United 
Kingdom’s two university reactors, United States has over 
40; first university reactor at North Carolina State College 
has been used to train over 300 degree students; report by 
Hawker Siddeley Power Co Ltd representative at third United 
States University Reactor Conference which reviewed role of 
universities as participants in reactor programs. 


Electric Equipment. Gasdichte Kabeldurchfuehrungen im K - 
ruher Reaktor FR 2, K.HITZIG. Siemens Zeit v 83 Se 
Oct 1959 p 630-4, Gastight cable bushings in Karlsruhe FR 2 
Reactor; bushings constructed as distribution terminal, are 
composed of parts used in telephone engineering; special de- 
sign of bushings made gastight with aid of casting-resin; 
why two different types of bushings are used; their construc- 
tional features, and materials chosen. 


Experimental. See also Nuclear Reactors—Great Britain; Nu- 


clear Reactors—Measurements; Nuclear Reactors—Research ; 
Nuclear Reactors—Simulators. j 


Competitive A-Power Sought for Southwest D.T.E 
W.D.CRAWFORD. Elec World v 154 n 4 July 85 1960 Swe 
Features of 360 Mw fission reactor of Southwest Atom Energy 
Associates, operating on thorium-uranium 233 eycle with 
epithermal energy spectrum; experimental reactor will in- 
RON DREASe Bold, fuel Senn pe cooled by liquid sodium, with 
Stainless steel for internal structure: i i 
be graphite or beryllium metal. Ria rd ct ra AS a 


Impul’snyi rezhim raboty bystrogo reaktora 
RENKO, Yu.Ya.STAVISSKIL Atomnaya anus bE 
Nov 1959 p 417-20, Pulsed operation of fast reactor : expres- 
sions for duration of power pulses and equations describing 
time dependence of pulsed power output; possible characteris- 


mee: fast reactor which can be used for research in nuclear 
cs. 
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Konstruktsiya issledovatel’skogo yadernogo reaktora VVR-S, 
V.F.KOZLOV, M.G.ZEMLYANSKII. Atomnaya Energiya v 8 
n 4 Apr 1960 p 305-15. Design of VVR-S experimental nu- 
clear reactor ; experimental facilities of reactor, physical char- 
acteristics of which were described by N.A.LAZUKOV and 
others (See Engineering Index 1958 p 819). 


Study of Experimental Nuclear Reactor VVR-S; NA. 
LAZUKOV, I1.E.CHELNOKOV, V.P.IVANOV. J. Nuclear 
Energy: Reactor Science vy 10 n 1-2 July 1959 p 57-63. Study 
of nuclear parameters required for operation of VVR-S 
reactor; critical mass, maximum and operating charges, and 
reactivity equivalent of control and safety rods determined: 
effects upon reactivity of changing temperature of water in 
core; neutron density distributions along radius and axis of 
core measured; speed of rod operation checked. English 
translation of article indexed in Engineering Index 1958 p 
819 from Atomnaya Energiya July 1958. 


Superheat from S.R.E. Nuclear Energy Engr v 13 n 137 
Oct 1959 p 496-7. Nuclear superheated steam of 1000 F has 
been generated from Sodium Reactor Experiment (SRE), 
marking highest steam temperature ever produced from 
atomic reactor; SRE is experimental nuclear power develop- 
ment project conducted by Atomics International for US 
Atomie Energy Commission; power reactor has been operat- 
ing for two yr and has provided heat for production of 
15,355,000 kw-hr of electricity by Southern California Edison 
Co.’s steam generating plant adjacent to reactor; molten 
sodium, heat transfer medium, reached temperature of 1060 
F during record power run. 


Filters. See Filters; Nuclear Reactors—Materials. 
Fission Products. See also Industrial Wastes—Radioactive 


Materials; Nuclear Reactors—Accident Prevention; Nuclear 
Reactors—Fuels. 


Computer Study of Xenon Poisoning, B.WILSON. En- 
gineering v 189 n 4900 Mar 18 1960 p 403. Xenon 135 is 
present to scme extent in all nuclear reactors; 0.3% is 
formed as direct product of fission, but main proportion 
originates from Tellurium 135, produced in 5.6% of slow 
neutron fissions of Uranium 235; it absorbs thermal neutrons 
thus tending to reduce reactor operating level; block diagram 
shows simulator while curve shows Xenen transient follow- 
ing rapid shutdown. From paper before British Assn. 


Determination of Xenon in Liquid Bismuth, G.F.HEWITT, 
J.A.LACEY, E.LYALL. J Nuclear Energy: Reactor Tech- 
nology Pt B v 1n 3 Mar 1960 p 167-72. Successful tech- 
nigue developed involving mass-spectrographic analysis of 
hydrogen sample containing Xe extracted from Bi, giving sen- 
sitivity approaching 2x10-9 atom Xe per atom Bi; method 
was applied to determination of solubility of radioactive Ke 
in Bi at 500 C; it was found that solubility was probably 
below limit of sensitivity although there were some higher 
results. 


Dynamics of Kenon-Controlled Reactor, J.CHERNICK. Nu- 
clear Science & Eng v 8 n 3 Sept 1960 p 233-43. For reactor 
periods comparable to delay in Xe production, reactor is 
stable; for shorter periods, reactor is unstable in neighbor- 
hood of equilibrium unless prompt Xe yielld is large fraction 
of total Ke yield; reactor power then goes into stable oscil- 
lation; with increase in reactivity, oscillations are of re- 
laxation type, having sequence of widely separated power 
pulses controlled by Xe poisoning. 20 refs. 


Effect of Fission Rate and Lamella Spacing Upon Irradia- 
tion-Induced Phase Transformation of U-9 wt % Mo Alloy, 
M.L.BLEIBERG. J Nuclear Matls v 1 n 2 July 1959 p 182-90. 
Samples of various U*® enrichments and interlamellar spac- 
ings, neutron irradiated at low temperatures; kinetics of 
neutron-induced phase transformation determined by electrical 
resistivity measurements; kinetics of reaction described in 
terms of macroscopic diffusion occurring within “displacement’”’ 
or “thermal spike’, and diffusion coefficient determined was 
found directly proportional to fission rate. 


Fission Fragment Impact Trapping by ThO2 Slurry 
Particles, D.G.GARDNER. Nuclear Science & Eng v 6 n 6 
Dee 1959 p 487-92. Probability of recoil fission fragment 
escaping parent slurry particle and coming to rest within 
another slurry particle estimated; results indicate that for 
slurry particle diameters and volume concentrations that may 
be expected in certain homogeneous reactor systems only small 
percentage of fission fragments will end their range within 
slurry particles; theoretical predictions compare favorably 
with experimental results from U-O aqueous slurry system. 


Fission Gas Problem for Mobile Fuel Fast Reactors, F.G. 
HAMMITT, E.C.KOVACIC, F.J.LEITZ. Nuclear Science & 
Eng v 7 n 4 Apr 1960 p 327-35. Problems that might result 
from release of fission gases considered for two types of 
mobile fuel systems: molten alloy fuel system of type to be 
used in. Los Alamos Molten Plutonium Reactor Experiment, 
and paste fuel system of type being developed by Atomic 
Power Development Associates, Inc. 
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Fundamentals of Fission Damage, J.A.BRINKMAN. Met 
Soc of AIME—Nuclear Metallurgy v 6 n 9 1959 p 1-11. 
Principle kinds of lattice damage produced in metallic fuels 
by fission products discussed qualitatively and quantitatively ; 
these include interstitial atoms, vacant lattice sites, dis- 
placement spikes, and fission-product impurity atoms; atom- 
istic mechanisms considered by which these lattice defects 
ean produce growth, swelling, and phase transformations; 
phase-reversal phenomenon in U-Mo and U-Nb alloys inter- 
preted as result of action of displacement spikes. 


Interpretation of y-Ray Scintillation Spectra from Fission- 
Product Mixtures, D.H.PEIRSON. Brit J Applied Physics v 11 
n 8 Aug 1960 p 346-53. Data are collected which are required 
for caleulations involved in quantitative analysis of spectra, 
and ‘y-ray scintillation spectra are derived for standard 
condition of fission; differences in any practical measurement 
of fission-product spectra from this standard case may then 
be readily related to differences in fission product yield or 
disintegration rate. 


Iodine—Its Removal from Gas Streams, D.GELDART. Nu- 
clear Eng v 5 n 48 May 1960 p 217-20. As precursor of 
Xe-135, I-135 presents serious health hazard; methods of 
iodine removal from gas streams by liquid, solid chemical, 
and solid physical adsorbers are reviewed and evaluated; 
problems and techniques of removal of iodine from hypotheti- 
cal reactor loop discussed. 


L’uranium-233. Formation dans les reacteurs. Cycle de 
purification, A.CHESNE. Energie Nucleaire v 1 n 4 July-Aug 
1959 p 177-84. Formation of U3 in reactors and its purifica- 
tion cycle; experimental conditions for elimination of foreign 
elements capable of absorbing neutrons, and of gamma ele- 
ments from untransformed Th?" as fertile material, and 
from U* as fissionable material; process discussed includes 
solution of metallic Th, decontamination of U, separation of 
U and Th, re-extraction of U, as well as concentration and 
purification and recovery of P33, 


Monte Carlo Calculation of N1° Production in Latina Type 
Reactor, E.DIANA, A.KIND, V.PIERPAOLI. Energia Nu- 
cleare v 7 n 5 May 1960 p 342-9. Monte Carlo method is 
applied to calculation of radioactive N° production taking 
place in cooling channels of heterogeneous natural uranium 
graphite reactor arising from fast neutron radiation on COz; 
rate of N1@ production is given as function of reactor power. 
(In English). 

Nuclear Composition of Natural Uranium Fuel under Long 
Term Irradiation in Thermal Reactor, G.CASINI, C.PAS- 
SARINI, A.PROSDOCIMI. Energia Nucleare v 7 n 7 July 
1960 p 488-94. Fuel composition in natural U and graphite 
power reactor with regard to isotopes of U and Pu, and to 
main fission products, is analyzed by solution of equation set 
representing their concentrations; calculation carried out by 
analog computer; dependence of cross sections on neutron 
spectrum, and changes through reactor life have been taken 
into account by application of Westcott effective cross sections. 
(In English). 

Observations on Some Ruthenium Chlorocomplexes, S. 
FORCHERI, V.LUNGAGNANI, S.MARTINI, G.SCIBONA. 
Energia Nuclear v 7 n 8 Aug 1960 p 537-46. Preparation 
of K2RuCle, and results of study performed by polarography, 
chromatography, electrochromatography and spectrophotometry, 
on solution behavior of salt; better understanding of chemi- 
eal behavior of ruthenium complexes, and chlorocomplexes 
in particular, has great value in development of procedures 
for fission product separation and treatment; time dependence 
of behavior, depending on Hz and Cl ion concentration ob- 
served. 30 refs. (In English). 


On Removal of Volatile Fission Products from Uranium- 
Bismuth Reactor Fuels, O.E.DWYER, A.M.ESHAYA. Nuclear 
Science & Eng v 6 n 4 Oct 1959 p 350-60. At operating fuel 
temperatures (400-550 C), volatile fission products which are 
about 144 of total weight, are mostly noble gases Kr and 
Xe with small amounts of halogen fission products Br and 
I; Xe and its precursor, Iz, have strong tendencies to absorb 
on unwetted surfaces and to penetrate graphite; it appears 
that Xe problem is not one of removing it from fuel but 
in preventing it from collecting on core graphite. 


Reducing Radioactivity Buildup in PWR’s, W.S.BROWN, 
C.A.BERGMANN. Nucleonics v 18 n 7 July 1960 p 60-3. 
Buildup of long lived y activity in primary coolant system 
studied in many pressurized water reactors; principal concern 
is neutron activation of structural materials and subsequent 
transport of activity through primary system—not with fission 
product release from fuel elements; measurement in SM-1 
(formerly APPR-1) Army package Power Reactor have 
provided data on mechanism of buildup, effect on operation, 
and some considerations for design changes that could 
minimize buildup. 

Release of Fission Product Gases from Thin Film of U30s 
During Irradiation in Dido Reactor, F.J.STUBBS, P.J.RUS- 
SELL, G.N.WALTON. Nuclear Eng v 4 n 48 Dee 1959 p 
463. Description of experimental procedure, and results of 
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investigation undertaken to clarify mechanism of gaseous 
fission product release using 0.6u UsOs film; emission rates 
and capture efficiency given for Xe-135, Kr-85m, and Xe-133 
in both N2 and He as carrying gases. 

Reprocessing Plutonium Reactor Fuel. Removal of Fission 
Product Elements by Slagging, L.J.MULLINS, J.A.LEARY, 
W.J.MARAMAN. Indus & Eng Chem v 52 n 3 Mar 1960 p 
227-30. Fission alloy was prepared by dissolving fission product 
elements in base fuel alloy followed by chill casting of melt 
into ingot form; oxide slagging experiments were done in 
magnesia and zirconia; it is found that with chloride slagging, 
active fission products are rapidly removed with high 
plutonium recovery. 

Srednee chislo vtorichnykh neitronoy deleniya i nakhozhdenie 
ego iz raspredeleniya oskolkov po massam, Yu.A.ZYSIN, A.A. 
LBOV, L.I.SEL’CHENKOV. Atomnaya Energiya v 8 n 5 May 
1960 p 409-12. Derivation of mean number of secondary 
neutrons per fission from mass distributions of products ; new 
method and data for Th2, U2, U2, U8, Pu%8®, Am*4l and 
Cf2, 17 refs. 

Stability of “Stable’ ’Fission-Product Poisoning, S.B.GUNST, 
J.C.CONNOR, E.FAST. Nuclear Science & Eng v 8 n 2 
Aug 1960 p 128-32. In reactor lifetime calculations, transient 
behavior of fission product poisons Xe-135 and Sm-149 are 
considered; gross poisoning of all other products is assumed 
stable, as function of total time-integrated exposure irrespec- 
tive of detailed flux history; when natural UOz sample ir- 
radiated in reactor flux of 2x1014 n/cem?-see to exposure of 
6300 Mwd/ton, poisoning associated with “‘stable’’ fiission 
products changed only (—7 plus or minus 8) barns/fission/yr. 


Thermal Neutron Capture Cross-Section and Resonance 
Capture Integral of Mo, M.J.CABELL. J Nuclear Energy: 
Reactor Science Pt A v 12 n 4 Aug 1960 p 172-6. Using 
activation method, thermal neutron capture cross-section, res- 
onance capture integral (from 0.5 ev to infinity), and effective 
capture cross-section in lattice position of BPOE have been 
found to be 0.199 plus or minus 0.005 barns, 3.73 plus or 
minus 0.20 barns and 0.31 barns respectively. 


Thermal Neutron Cross-Section of Reaction 1°7Cs(n,7v)1*8Cs, 
D.C.STUPEGIA. J Nuclear Energy: Reactor Science v 12 n 
1-2 May 1960 p 16-20. Thermal neutron cross-section was 
found to be 0.110 plus or minus 0.033 barns in flux having 
resonance flux, phir/phitn, equal to 0.00277, where 
phir/phitn is resonance flux per unit interval of In KE, per 
unit thermal flux, and resonance neutron energy ranges from 
0.4 eV up to energy of fission neutrons. 


Fluidized Bed. See Nuclear Reactors—Design. 
Foundations. See Nuclear Power Plants—Construction. 


France. Comparative Study of Natural Uranium Graphite 
Moderated Gas Cooled Reactors, R.P.GIBRAT. Nuclear Eng & 
Science Conference, 6th, New York City, 1960—Preprint n 18 
82 p. (Published by Engineers Joint Council, New York). 
Present French and English gas-cooled reactor systems 
examined; survey of more advanced reactors, either under 
construction or authorized; gas formula prospects promising. 


Energie Francaise. Engineering v 190 n 4930 Oct 14 1960 
p 511-12. Le Commissariat a l’Energie Atomique was founded 
in Oct 1945, and indication of extent of work is given by table 
of particulars, including object, for 18 reactors now operating 
or projected in France; Commissariat plans on basis of 5-yr 
eycles; electricity production is becoming main objective 
with three reactors now in operation at Marcoule and two 
at Chinon scheduled to go critical during this year and 
next; research centers are at Fontenoy-aux-Roses, Saclay, 
Marcoule, Cadarache and Grenoble. 


La Pile ‘“Minerve’, M.YVON, D.BRETON. Energie Nu- 
cléaire v 2 n 3 May-June 1960 p 144-51. Minerva Reactor, one 
of two swimming pool reactors at Fontenoy-aux-Roses, de- 
signed primarily for measuring cross sections of reactor con- 
struction materials; features of reactor vessel, swimming pool 
and core, water circuits, and control and safety instrumenta- 
tion. 


Marcoule Reactor G 2. Nuclear Eng v 4 n 48 Dec 1959 p 
435-7. Aspects of design and construction of Marcoule Reactor 
G 2 (France) covering radial core restraint, axial restraint, 
and pressure vessel. 


Reactor Incidents at Saclay, P.BALLIGAND. Nucleonics vy 
18 n 38 Mar 1960 p 82-5. Two heavy water research reactors 
at Saclay, El-2 and EL-3, have successfully recovered from 
operating mishaps which occurred during period from Jan 
1, 1957 to July 1, 1959; ineidents which included cladding 
failures, fuel element melting, and escape of He, or other 
gas containing active particles are described; knowledge and 
experience gained as result of incidents are discussed. 


World’s Reactors: No 24 G 2 (and G 8). Nuclear Eng v 
4 n 43 Dec 1959 Folding Sheet between p 440-441. Pull-out 
cut-away drawing of G 2 (and G 8) thermal heterogeneous 
reactors built by Commissariat a l’Energie Atomique at 
Marcoule, France; data on fuel, fuel elements, moderator, 
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core, reflector, control, flux, pressure vessel, coolant system, 
circulators, ducting, heat exchangers, steam conditions, and 
shielding. 


Fuel Elements. See also Gamma Rays—Measurement ; Heat 


Transfer; Metal Cladding; Metals and Alloys; Metals and 
Alloys—Irradiation; Nuclear Reactors—Accident Prevention ; 
Nuclear Reactors—Cooling ; Nuclear Reactors—Cores ; Nuclear 
Reactors—Corrosion ; Nuclear Reactors—Design ; Nuclear Reac- 
tors—Experimental; Nuclear Reactors—Fuels ; Nuclear Reac- 
tors—Great Britain; Nuclear Reactors—Manufacture; Nu- 
clear Reactors—Materials; Nuclear Reactors—Stresses; Re- 
fractory Materials; Uranium; Uranium Compounds. 


Accurate Transfer Function for Dynamie Analysis of 
Temperature and Heat Release in Cylindrical Fuel Elements, 
M.IRIARTE, Jr. Nuclear Science & Eng v 7 n 1 Jan 1960 
p 26-32. Transfer function for heat release derived; time 
constants of transfer function given in curves as function of 
fuel element rod radius and thermal conductivity of UO2; 
average fuel element temperature, needed in connection with 
Doppler effect, given as function of heat release transfer 
function parameters; coolant temperature variations taken into 
consideration. 


Analytic Solutions for Transient Temperature Distributions 
in Two-Region Nuclear Reactor Fuel Elements, F.NARIN, 
D.LANGFORD. Nuclear Science & Eng v 6 n 5 Nov 1959 p 
386-90. Analytic solutions developed for transient temperature 
distributions in two-region nuclear reactor fuel elements; one 
region contains space-independent heat source having arbitrary 
time dependence; other region is source-free; infinite cylinder 
and infinite slab geometries considered; simplifying assump- 
tions discussed which reduce general solutions to simple forms 
for safety studies. 


Approximate Theory for Thermal and Irradiation Creep 
Buckling of Uranium Fuel Rod and Its Magnesium Can, J.M. 
ALEXANDER. J Mech Eng Science v 1 n 8 Dec 1959 p 211-22. 
Theory developed for calculating creep buckling of fuel ele- 
ment, including thermal and irradiation creep of U and of 
Mg alloy can, made possible by introducing creep rate moduli 
for both U and can, analogous to Young’s moduli for simple 
elastic buckling; relationship between rate moduli and funda- 
mental creep equations discussed in detail; it is proposed that 
rate modulus be defined as slope of stress strain-rate curve 
at mean stress. 


Aspects of Reactor Fuel Element Fabrication, J.G.PUR- 
CHAS, H.R.W.COBB. Welding & Metal Fabrication v 28 n 8 
Aug 1960 p 302-8. Selection of material for fuel element cans; 
problems in welding or brazing stainless steel, Al, Mg, Zr, 
Cb and Be; special joining and testing procedures applied in 
fuel element fabrication; electron beam welding of highly 
sensitive metals; testing methods applicable to fuel elements. 


Black Void Reactor Concept, C.0O.MUEHLHAUSE. Nuclear 
Science & Eng v 7 n 6 June 1960 p 505-7. Application of 
heavily loaded cylindrical fuel elements to two _ principal 
reactor configurations is considered; objective of work is 
corien of research reactors suitable for radiation effects 
studies. 


Brazing Fuel Elements for OMR, N.W.D.CHRIMES. Nu- 
clear Power v 5 n 54 Oct 1960 p 97-8. Selection of brazing 
alloys restricted by nuclear considerations and compatability 
problems; use of ternary and quaternary palladium bearing 
brazing alloys appear to be feasible for fuel element fabrica- 
tion; development of non-destructive testing method to ensure 
soundness of fuel element tubes is still necessary. 


Caleolo di elementi di combustibile di uranio metallico 
refrigerati con miscela acqua-vapore, I.CASAGRANDE. Ener- 
gia Nucleare v 7 n 38 Mar 1960 p 175-91. Metallic uranium 
wet steam cooled fuel element calculation; fuel elements of 
nuclear reactor must meet many stringent requirements with 
regard to mechanical, thermal, and nuclear characteristics of 
fuel, cladding materials, and coolants; various fuel elements 
are considered ; calculation scheme for preliminary design of 
ne uranium alloy wet steam cooled fuel element is de- 
scribed. 


Ceramie and Cermet Fuel Elements in Power Reactors, J. 
BARTA. Research Council Israel—Bul vy 70 n 4 Dee 1959 
p 175-86. Oxides, carbides, nitrides and silicides of U are 
refractory compounds and have properties which make them 
useful as high temperature fuel elements; good resistance to 
radiation damage and fission products retention up to 1500 CG 
and 10,000 MWD/T burn-up have been observed for UO:; 
uranium carbide has better thermal properties and should 
behave as well under irradiation; nitrides and silicides, while 


somey ne promising, have not been sufficiently investigated. 
refs. 


Ceramics and Cermets for Nuclear Fuels, F.R.PAULSEN. 
Chem & Process Eng v 41 n 2 Feb 1960 p 49-52. Ceramics 
for nuclear use include fissile and fertile materials used as 
granules, or in bulk form, and refractroy containers used to 
hold these; ceramic may be mixed with metal, giving cermet, 
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or even bonded with resins; properties of some nuclear 
ceramic materials ; uranium dioxide; UOs2-beryllia mixtures ; 
cermets ; bonding processes for cermet bodies. 


Changes in Calder Fuel Elements under Irradiation, V.W. 
ELDRED, A.STUTTARD, J.SKINNER. Nuclear Eng v 5 n 47 
Apr 1960 p 160-3. Principal features of fuel elements are 
summarized ; 25 confirmed fuel element failures, constituting 
0.04% of total number charged, are reviewed and evaluated; 
techniques of examination, and observations on service be- 
havior, which provide valuable data for future design, are 
described ; graphical data. 


Clad Titanium-Base Dispersions Containing Boron, E.S. 
BYRON, F.0.Von PLINSKY, S.W.POREMBKA. Nuclear 
Science & Eng v 6 n 5 Nov 1959 p 361-70. Zircaloy-2 clad Ti 
base dispersions containing enriched B or enriched TiB2 as 
possible control materials; results of corrosion tests of non- 
irradiated dispersions indicated cladding with corrosion re- 
sistant material necessary; roll bonding Zirealoy-2 cladding 
to Ti base dispersions shown to be feasible through study 
of integrity, corrosion resistance, and bend properties of clad 
dispersions. 

Composite Reactor Lattices, A.N.BUCKLER, C.CARTER. 
J Nuclear Energy: Reactor Science vy 10 n 1-2 July 1959 p 
44-52. Procedure presented for homogenization of large 
heterogeneous reactor consisting of composite lattice of 
several different types of fuel rod immersed in moderator; 
properties of composite lattice expressed as suitable averages of 
page ntics of single lattices containing only one type of fuel 
rod. 


Creep and High-Temperature Fatigue Properties of Mag- 
nesium-Base Canning Alloy, Magnox A.12, P.E.BROOKES, N. 
KIRBY, W.T.BURKE. Inst Metals—J v 88 pt 12 Aug 1960 
p 500-8. Study of metal used as canning material in Calder 
Hall and Chapelcross reactors; effects of temperature, strain 
rate, and grain size on ductility and cavitation investigated at 
175-500 C; with exception of very short-term tests in which 
general cracking occurred, fatigue failure was attributable to 
development of intergranular cavities and their subsequent 
interlinking; effect of initial grain size and grain growth 
during test studied at 400-500 C. 


Creep-Resistant Magnesium Alloys for Nuclear Fuel Ele- 
ments, G.C.E.OLDS, G.M.MICHIE. Inst Metals—J v 88 pt 12 
Aug 1960 p 493-9. Results of investigation indicate features 
exhibited by binary magnesium-manganese and ternary mag- 
nesium-zirconium-manganese alloys, at 450 and 500 C, tested 
at stresses of interest for structural application in fuel ele- 
ments; results suggest that addition of Zr to Mg-Mn alloys, 
by decreasing solubility of manganese, reduces amount of 
this element required to secure precipitation hardening effects. 


Critical Flow Velocities for Collapse of Reactor Parallel- 
Plate Fuel Assemblies, D.R.MILLER. ASME—Trans—J Eng 
for Power v 82 Ser A n 2 Apr 1960 p 83-95. Theoretical 
formulas for prediction of flow velocity at which collapse 
occurs in long parallel-plate assemblies; beyond critical 
velocity, pressure-unbalance forces developed as consequence of 
small deflection, exceed corresponding elastic restraining 
forces, and plates collapse; both flat and curved plate as- 
semblies are considered, and applicability of formulas to 
design of reactor fuel-plate assemblies is discussed. 


Current Simulates Fission Heat in Fuel-Element Test Loop, 
P.E.BISSONNETTE, J.B.CARR. Nucleonics v 18 n 5 May 
1960 p 110, 112, 114-15. Heat transfer tests on new fuel 
element configurations are facilitated by lack of radiation 
hazards in 2500 psi 650 F water flow loop in which 1.2 Mw 
of fission heat is simulated by d-c power passing through re- 
sistance of material, in apparatus developed at Knolls Atomic 
Power Laboratory; details on heat generation, primary cir- 
culation, heat removal, water supply and purification, and 
control; flow diagram. 

Data Book on Physical and Engineering Properties of 
Materials for Nuclear Fuel Elements, H.H.HAUSNER, com- 
piler, Sylvania-Corning Nuclear Corp, Bayside, NY, 55 p 
$1.00. Recent and rapid development of nuclear technology 
has produced much material data of importance to nuclear 
fuel’ engineers, not available in standard metallurgical and 
ceramic reference sources; compilation of 80 tables permits 
ready reference to presently known nuclar, physical, and 
mechanical data for U, Th, Pu, ceramics, Zircaloy, Al, 
stainless steel, graphite, and high temperature materials. 22 
refs. 

Decanning Fuel Elements from Marcoule, G.DELEUZE, G. 
PETILLAT, R.SUILLOTEAU. Nuclear Power v 5 n 52 Aug 
1960 p 98-9. Fuel elements for French G2 and G3 reactors are 
cylindrical bars of natural U canned in Mg-Zr alloy; de- 
canning of irradiated elements is performed with underwater 
shielding in two stages; preliminary slitting of can, and 
extrusion of bar of U through die; sequence of operations 1s 
described. 

Delayed: Neutron Detection Methods Applied to Detection 
and Location of Reactor Fuel Element Failures, R.A.DEWES, 
J.C.CHILDS. AIEE—Trans vy 78 pt 1 (Communication & 
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Electronics) n 46 Jan 1960 p 1065-9. Method for detecting 
and locating fuel element failures by means of primary 
coolant delayed neutron activity measurements, originally de- 
veloped at Knolls Atomic Power Laboratory for high-tem- 
perature, pressurized, recirculating water-cooled reactor system, 
but applicable to variety of other types of reactor system, in- 
cluding air-cooled types; detection equipment. Paper 59-1184. 


_ Design Studies of Capsules for High-Temperature Irradia- 
tions, J.H.STANG, W.H.GOLDTHWAITE, B.W.DUNNING- 
TON. ASTM Bul n 242 Dee 1959 p 54-9. Indexed in En- 
gineering Index 1959 p 909 from Nuclear Eng & Science 
Conference, 5th, Cleveland 1959—Preprint n V128. 


Dispersions of Uranium Carbides in Aluminum for Plate- 
Type Fuel Elements Requiring High-Uranium Concentrations, 
W.C.THURBER, R.J.BEAVER. J Nuclear Matls v 1 n 3 
Oct 1959 p 226-32. Uranium dicarbide appears to be wholly 
compatible with aluminum at 600 C; uranium monocarbide 
is chemically active under same conditions and is converted to 
uranium-aluminum jutermetallic compounds UAls and UAI; 
plate-type fuel elements containing dispersions of UCz2 in 
aluminum can be manufactured using established procedures 
Sey cores must be vacuum degassed prior to rolling into fuel 
plates. 


Effects of Internal Heat Generation on Heat Transfer in 
Thin Fins, W.S.MINKLER, W.T.ROULEAU. Nuclear Science 
& Eng v 7 n 5 May 1960 p 400-6. Some differential equations 
of thin fin theory have been rewritten to include internal 
heat generation term; solutions have been obtained for fins of 
rectangular, triangular, and ‘‘optimum” profiles; criteria 
discussed for determining whether use of fins is worthwhile 
in given application where internal heat generation is present 
in fins. 


Elastic-Plastic Cylinder Subjected to Radially Distributed 
Heat Source, Lateral Pressure and Axial Force with Ap- 
plication to Nuclear Reactor Fuel Eelements, T.B.KAMMASH, 
S.A.MURCH, P.M.NAGHDI. J Mechanics & Physics of Solids 
v 8 n 1 Jan 1960 p 1-25. Elastic-plastic deformation of 
cylinder considered using Tresea’s yield function, its as- 
sociated flow law, and linear workhardening law; particular 
attention given to class of problems in which radial stress, 
and not axial stress, is intermediate principal stress; through- 
out deformation, states of stress are found to exhibit regular 
progression. 

Engineering Decisions Based on Irradiation Experiments, 
J.H.KITTEL, S.H.PAINE. Metal Progress v 76 n 5 Nov 
1959 p 119-22. Examples from experience at Argonne Na- 
tional Laboratory given to illustrate manner in which results 
from irradiation tests have determined final specifications for 
fuel elements for reactors, or in some other way influenced 
reactor program itself; Daniels Pile; fast breeder reactor; 
boiling water reactor; Borax-IV; account illustrates how im- 
portant engineering decisions have been based on fuel damage 
studies. Based on paper before Am Nuclear Soc, Los Angeles, 
June 2 1958. 


Experimental Investigations of Pressure Drop through In- 
terrupted-Plate-Type Fuel Elements, G.W.LETOURNEAU, 
R.E.GRIMBLE. Nuclear Science & Eng v 7 n 5 May 1960 
p 548-67. Joint losses between adjacent sections of plate-type 
sub-assembly, and entrance-plus-exit losses on entering initial 
section and leaving final section of subassembly, measured 
as function of R and, in case of joint losses, as function of 
spacing between sections; measurements made on six con- 
figurations. 

Fabricating Nuclear Fuel Rods for Canada’s Reactors, H.S. 
MILNE. Can Metalworking v 23 n 2 Feb 1960 p 24-5, 
27, 29. Refining, rolling, nickel plating and cladding of 
uranium for NRX and NRU nuclear reactors at Chalk River 
are described. 


First Flight Collision Probability in Lattice Systems, H. 
TAKAHASHI. J Nuclear Energy: Reactor Science Pt A v 
12 n 1-2 May 1960 p 1-15. Lattice cells of cylindrical rods, 
which may be arranged in triangular, square or hexagonal 
lattice form, are approximated by equivalent circular cylindri- 
eal cell, and first flight collision probability of such cell is 
discussed by three methods; first is method due to WEIN- 
BERG, second is modified spherical harmonics PN approxima- 
tion, and third is exact method for this lattice cell. 


First TREAT Results—Meltdown Tests of EBR-2 Fuel, E.S. 
SOWA. Nucleonics v 18 n 6 June 1960 p 122-3. Initial results 
on melting of Experimental Breeder Reactor n 2 uncooled 
fuel pins in TREAT reactor facility are adding to understand- 
ing of meltdown process; little damage occurs when cladding 
temperature is pulsed to 970 C, but surge to 1000 C causes 
drastic damage; cladding fails and molten U is ejected; 
damage to other fuel elements can result in event of full- 
scale reactor excursion; understanding of failure mechanism 
will permit more sophisticated designs to eliminate such 
reactor hazards. 


Fuel Element Fabrication, R.S.SHARPE. Nuclear Power v 
5 n 62 Aug 1960 p 90. Brief report of symposium on fuel 
element fabrication held under auspices of International 
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Atomic Energy Agency in Vienna; five main topics of dis- 
cussion concerned characteristics of canning materials, fuel 
element fabrication, quality control and inspection, corrosion 
and radiation damage, and economics and development trends. 


Fuel Element for Elevated-Temperature Critical Assembly, 
C.E.WALTER. Nuclear Science & Eng v 6 n 4 Oct 1959 
p 279-83. In elevated temperature critical assembly experi- 
ments, Univ California Radiation Laboratory, will —utilize 
stainless steel clad fuel elements; element consists of 0.001- 
or 0.002-in. thick enriched uranium foil packaged in welded 
0.002-in. thick type 347 stainless steel envelope; B heat 
treatment of uranium found necessary to provide compatible 
thermal expansion characteristics for two materials in fuel 
element. 

Fuel Elements for Nuclear Reactors, E.ALTHOLZ. Machy 
(NY) v 66 n 9 May 1960 p 101-8; see also Machy (Lond) 
v 97 n 2491 Aug 10 1960 p 313-20. Processing at Hicksville, 
NY plant of Sylvania-Corning Nuclear Corp of fuel element 
for Army Package Power Reactor (APPR-1), subsequently 
reidentified as SM-1; brazed fuel element contains 18 com- 
posite stainless steel plates; 11 major steps in manufacture of 
SM-1 fuel element, from weighing and blending of component 
powders (uranium dioxide, boron carbide, and stainless steel) 
for each individual fuel core to final machining, are de- 
scribed. 

GEC Cross-Flow Fuel Element, M.C.HARTNELL-BEAVIS. 
Nuclear Power v 4 n 43 Nov 1959 p 106-8; see also Nuclear 
Eng v 4 n 42 Nov 1959 p 383-5; G.E.C. Atomic Energy Rev 
vy 2 n 2 Sept 1959 p 70-5. Design of new type UO:2/stainless 
steel fuel element intended for use in marine and land based 
gas cooled reactors of 30-100 Mw; radical departure from 
normal practice enabled many conventional difficulties to be 
overcome; tabular and graphical data. 


Helium Leak Testing Fuel Rods for PWB Blanket, A.E. 
OAKS. Nondestructive Testing v 18 n 5 Sept-Oct 1960 p 
319-22. Method of manufacture of blanket fuel rods and 
fuel rod bundles for Shippingport Pressurized Water Reactor 
Core I; testing of fuel elements at three stages: after 
first end closure was welded and prior to loading, as com- 
pleted fuel rods and as completed fuel rod bundles; two 
different basic techniques employed; test results. 


Hunterston Fuel Elements Heat Transfer, E.W.V.ACTON. 
Nuclear Eng v 4 n 41 Oct 1959 p 347-51. Three different types 
of British gas cooled reactor fuel elements: transversely 
finned Calder Hall type, polyzonal spiral Bradwell type, and 
polyzonal axial Hunterston type; main heat transfer charac- 
teristics of Hunterston type discussed with summary of 
theoretical and experimental techniques employed in_ its 
development; tabular and graphical data indicate effect of 
design features. 


Hydraulic Instability of Reactor Parallel-Plate Fuel As- 
semblies, E.B.JOHANSSON. Nuclear Eng & Science Con- 
ference, 6th, New York City, 1960—Preprint n 57 388 p. 
(Published by Engineers Joint Council, New York). Analysis 
of instability, in which effects of plate length to width ratio 
in deflected region, friction drop in deflected region, and 
plate stiffness is considered; expression for pressure distribu- 
tion caused by arbitrary plate deflection is linearized by 
considering deflections corresponding to 30% channel area 
change, and enables critical velocities to be found for various 
assumed positions of deflected region. 


Il controllo non distruttivo degli elementi di combustibile 
solidi, G.PERONA. Energia Nucleare v 6 n 10 Oct 1959 p 
621-7. Nondestructive testing of solid fuel elements; testing 
of fuel elements and their components during consecutive 
working steps and after their finishing is described; some 
methods employed have been purposely set up, others have 
been conveniently modified compared with those traditionally 
used for nondestructive testing of ordinary machined pieces: 
all methods briefly described. 


Irradiation Behavior of UOz Fuel Elements, J.A.L.ROBERT- 
SON, A.S.BAIN, G.M.ALLISON, W.H.STEVENS. Met Soc of 
AIME—Nuclear Metallurgy v 6 n 9 1959 p 45-70. Irradiations 
performed during past year at Chalk River confirmed earlier 
confidence in UOz fuel elements; detailed observations on 
specimens provided in tables, and five topics of technological 
importance discussed; a) UOz temperature; b) sheath deforma- 
tion; c) fission-product release from defected sheath; d) 
fission-product-gas accumulations within intact sheath; and, 
e) swaged elements. 


Nuclear Fuel Element Developments in France, F.R.PAUL- 
SEN. Chem & Process Eng v 41 n 4 Apr 1960 p 153-7. 
Physical and heat-transfer properties associated with U 
and Pu fuels; stabilizing U fuels against thermal cycling 
effects by diluting U235 with Zr is not feasible as France 
has no diffusion plant for manufacture of enriched j Ge 
acceptable metals for sheathing natural U are aluminum, 
magnesium, beryllium, zirconium and stainless steel; coolants 
which were investigated all give rise to corrosion problems 
with fuel cans to various degrees. 
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Nucleonics Data Sheet n 38—Criticality of MTR-type Fuel 
Elements, R.E.LIGHTLE. Nucleonics v 18 n 7 July 1960 p 
59. Simple graphical method is described which can be used 
to predict criticality of water reflected MTR-type fuel ele- 
ments; method gives kert of critical or nearly critical core 
to within 4% of measured value; useful for quick survey 
work. 


NUKEM: German Fuel Fabrication Facility. Nuclear Eng v 
5 n 50 July 1960 p 320-1. Description of fuel manufacturing 
plant at Wolfgang bei Hanau, Frankfurt; production processes, 
finished products, and equipment discussed. 


OM Fuel Elements, O.H.WYATT. Nuclear Eng v 5 n 45 
Feb 1960 p 64-6. Description of fuel element designs proposed 
for organic cooled reactors, covers Organic Moderated Reactor 
Experiment (OMRE), and Canadian General Electric organic 
cooled deuterium reactor (OCDR), and ship reactor; results 
of studies performed by Hawker Siddeley Nuclear Power Co 
Ltd; sketches. 


OMR Flat Plate Fuel Element Fabrication, G.V.ALM, E.E. 
GARRETT, M.H.BINSTOCK. Nuclear Science & Eng v 7 n 
1 Jan 1960 p 73-82. Methods of fabrication of finned Al-clad 
flat plate fuel elements; U 3.5 w/o Mo alloy core plates 
fabricated by vacuum casting in graphite molds; U alloy 
plate electroplated with Ni and inserted into extruded Al] 
sheath containing external fins; Al end plugs inserted to 
complete assembly; core-to-cladding metallurgical bond ob- 
tained by hot gas pressing; preliminary irradiation results 
indicate elements are suitable for organic moderated reactor 
use. 


Predicting Fuel Element Liftime, J.K.DAVIDSON, L.H. 
DEVLIN. Nuclear Power v 5 n 53 Sept 1960 p 118-21. 
Realistic approach in design of reactor core is to determine 
distribution of fuel element temperatures, power, and ex- 
posure, so that probable number of failures can be estimated: 
method presented whereby fuel element temperature and life- 
time can be determined by statistical method; description of 
analysis as applied to Experimental Gas Cooled Reactor 
(EGGR) at United States Oak Ridge National Laboratory 
which considers hot channel factors, internal gas pressure and 
cladding stress. 


Preparation for Fuel Processing. Reactor Fuel Processing 
v 8 n 2, 8 Apr 1960 p 8-17, July p 6-14. Apr: Review of 
recent developments; mechanical processing for removal of 
cladding considers use of cold saw and hack saw; chemical 
dejacketing by Zirflex process (ammonium fluoride-am- 
monium nitrate) for removal of Zr or Zircaloy cladding, in- 
cludes flow diagram; dissolution of U-Mo fuel cores also 
discussed. 19 refs. July: Chemical dejacketing covering re- 
moval of Zr, Zircaloy, stainless steel, and Al jackets, and 
dissolution covering simultaneous dissolution of jacket and 
core, and dissolution of dejacketed material is discussed; flow 
diagrams of Darex and Sulfex decladding of Consolidated 
Edison fuel elements, and two step dissolution of Borax IV 
fuel. 13 refs. 


Quelques limites de la possibilité d’addition d’uranium- 
métal etc, A.LBOETTCHER. Mémoires Scientifiques de la Revue 
de Métallurgie v 56 n 6 Nov 1959 p 625-8. Limits to use of 
uranium metal and uranium compounds in reactor fuel ele- 
ments; discussion of behavior (particularly volume changes 
and corrosion) of uranium metal, uranium dioxide, and 
uranium carbide UC in water or gas cooled reactors. 


Reducing Permeability of Graphite, W.WATT, R.L.BICKER- 
DIKE, L.W.GRAHAM. Engineering v 189 n 4892 Jan 22 
1960 p 110-11. Information on gas penetration and furfuryl 
alcohol processes for deposition of carbon layer; latter was 
assessed for use in producing fuel rods for experimental high 
temperature gas cooled reactor for Project Dragon, and was 
satisfactory ; graphite tube is impregnated with furfury] 
to which polymerizing catalyst is added, which is then cured 
in pores to solid resin; this is followed by carbonizing to 
at least 1000 C with controlled temperature rise. 


Resonanzeinfang von Neutronen in buendelfoermigen Anord- 
nungen von Brennelementen, G.BLAESSER. Nukleonik v 2 
n 1 Jan 1960 p 31-6. Resonance capture of neutrons in bundle 
shaped arrangements of fuel elements; calculations for 
resonance capture in absorber plates, using Wigner ap- 
proximation ; values obtained for plate bundles are compared 
with experimental values for resonance capture in rod bundles. 


Second Uranium Plant at Springfields, R.C.ALEXAND 
L.P.SHORTIS, C.J-TURNER. Brit Nuclear Energy core 
ference—J v 5 n 4 Oct 1960 p 264-71. New plant is intended 
primarily to supply magnox-canned U metal fuel elements for 
civil power reactors and can readily be adapted for produc- 
tion of oxide fuels for advanced types of reactors; plant can 
deal with natural or slightly enriched U and is eapable of 
producing wide variety of fuel elements; for reduction to 
metal, Ca has been replaced by much cheaper reductant Mg, 
and scale of reaction increased; semi-automatic methods 
bet at for heat treatment, machining and canning of U 
rods, 
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Some. Heat-Transfer Aspects of Hunterston Type of Fuel 
Element, E.W.V.ACTION. G.E.C. Atomic Energy Rev v 2 n 
2 Sept 1959 p 103-12. Polyzonal axial type, having axial fins 
with spiral flow separators; comparison with transversely 
finned Calder Hall type and polyzonal spiral type, with photo- 
graphs; experimental procedure and results, in determination 


of gas flow and heat transfer, effects of irradiation and fin 
efficiency. 


Special Fabrication Techniques. Reactor Core Matls v 3 n 
3 Aug 1960 p 51-60. Review of recent developments in methods 
of fuel cladding by rolling, swaging, diffusion bonding, ex- 
trusion, coextrusion, nonelectrolytic chemical plating tech- 
niques, and ceramic coatings; explosive forming, welding 
and brazing, and nondestructive testing also discussed. 55 refs. 


Swage Compaction of Ceramics, J.E.BROWN. Cer Age v 75 
n 1 Jan 1960 p 20-8. Fabrication technique used in production 
of UOz fuel elements at Hanford Laboratories; fuel rods are 
swaged with stationary spindle machine containing four dies; 
action consists of rapid blows which reduce diameter of con- 
tainer or rod without changing shape of its cross section; 
another machine which simultaneously feeds and rotates fuel 
elements through swaging machine employs opposed, skewed 
feed rolls; notes on trials with hot swaging and other 
processes. 


Temperature Distributions in Cylindrical Plain-Canned Fuel 
Elements Under Some Transient Conditions, R.E.STRICK- 
LAND, M.ANGELOPOULOS. J Nuclear Energy: Reactor 
Technology Pt B v 1 n 3 Mar 1960 p 161-6. Three transient 
conditions numerically examined using experimental heat 
transfer data of HUGHES and SLACK (1958); in two cases 
temperature response to step change in flux and to typical 
flux control disturbance show time-lay effect due to dominant 
time constant which has characteristic value for each fuel- 
plus-can system; in third case, maximum temperature during 
charging under load is examined. 


Thermal Contact Resistance between Cylindrical Metallic 
Surfaces, E.BRUTTO, I.CASAGRANDE, G.PERONA. Energia 
Nucleare v 6 n 8 Aug 1959 p 532-40. Cylindrical fuel ele- 
ments, in which cladding is performed by mechanical processes 
of cold drawing, hot drawing, and hydrostatic pressing, with- 
out metallurgical diffusion or brazing; thermal contact re- 
sistance of each process evaluated by simple method of 
measurement, and approximations given. 


Thermal Stresses and Their Significance in Nuclear Fuel 
Elements, C.O.SMITH. Am Soc Naval Engrs—J v 72 n 3 
Aug 1960 p 393-400. Concept of effect of temperature and 
temperature gradients in developing thermal stresses and 
strains is presented; equations for general case are developed 
and applied to circular cylinder (pipe); temperature and 
thermal stress distributions for four different potential nuclear 
fuel elements are compared. 


Thin-Walled Fuel Cans May Save Neutrons, J.P.ELLING- 
TON. Engineering v 190 n 4925 Sept 9 1960 p 360-1. Thin 
walled collapsible nuclear fuel cans offer excellent neutron 
economy, but have not been used because of difficulty in 
predicting performance; creep collapse, cyclical deformations 
and fatigue, fuel expansion in promoting possible fatigue 
failure, vibration, and thermal ratchetting are examined; it 
is suggested that behavior of can and fuel must be established 
both theoretically and experimentally, in order that can may 
be designed and operated with confidence. 


Two-Dimensional Diffusion Theory Analysis of Reactivity 
Effects of Fuel-Plate-Removal Experiment, E.R.GOTSKY, J.P. 
CUSICK, D.BOGART. NASA—Tech Report R-36 1959 15 p. 
Effects of fuel plates successively withdrawn from center 
fuel element of seven-by-three core loading at Oak Ridge 
Bulk Shielding Facility were evaluated by 2-dimensional 
2-group diffusion calculations performed on NASA reactor 
simulator; two calculation methods were used; reasonable 
agreement existed between experimental and calculated effects. 


Use of Ultrasonics in Testing of Irradiated Fuel Elements, 
J.M.FOUTS. ASTM Bul n 242 Dec 1959 p 60-2. Indexed in 
Engineering Index 1959 p 910 from Nuclear Eng & Science 
Conference, 5th, Cleveland, 1959—Preprint n V112. 


Welding Problems Associated with Nuclear Fuel Elements, 
A.F.TAYLOR. Brit Welding J v 7 n 10 Oct 1960 p 615-22. 
Development of welding techniques for specific fuel elements ; 
nature of problems encountered; work at Springfield Center 
of Atomic Energy Authority is considered; development of 
techniques for specific designs of fuel elements, systematic 
investigation of production difficulties and long term work 
to provide basic information. 


See also Absorptiometers ; Chemical Laboratories—Radio- 
active; Fluorine Compounds; Graphite; Industrial Wastes— 
Radioactive Materials; Isotopes—Separation; Nuclear Reac- 
tors—Corrosion; Nuclear Reactors—Design; Nuclear Reactors 
—Fission Products; Nuclear Reactors—Fuel Elements; Nu- 
clear Reactors—Materials; Plutonium; Powder Metallurgy 
—Thorium; Thorium; Uranium; Ventilation—Laboratories. 
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Alz03-Clad UOz Ceramics for Nuclear-Fuel Applications, 
A.K.SMALLEY, W.C.RILEY, W.H.DUCKWORTH. Am Cer 
Soc—Bul v 39 n 7 July 1960 p 359-61. Sinterable, high 
purity AlsOzs powder was applied to unsintered UO: pellets 
by spraying-tumbling technique followed by isostatic pressing, 
and then sintering in hydrogen; crack free spheroidal fuel 
pellets ranging from 1000 to 2000u in diam were produced ; 
cladding was estimated at 300 to 500u thick and of near 
theoretical density; it protected UOz from oxidation, there 
was no measurable release of fission gas from irradiated and 
heat treated pellets. 


Aleuni aspetti teorici della cinetica dei reattori a com- 
bustibile circolante, C.LO SURDO. Energia Nucleare v 7 
n 2 Feb 1960 p 88-94. Some theoretical aspects of kinetics 
of circulating fuel reactors; general considerations of 
reactor kinetics are discussed with special reference to cir- 
culating fuel; results of theory are discussed. 


Atomic Fuel Processing. Chem Eng v 67 n 1, 2, 4, 5 Jan 
11 1960 p 118-18, Jan 25 p 105-10, Feb 22 p 185-8, Mar 7 
p 187-42. Jan 11: AEC’s Hanford works produces decon- 
taminated U and Pu products to aid civilian nuclear power 
program; fuel processing is divided into fuel receiving, 
mechanical, and chemical processng; auxiliary service called 
“measurements” deals with accountability of nuclear ma- 
terials; mechanical processing determined by fuels; waste 
disposal, construction materials and criticality problems. Jan 
25: Idaho Chemical Processing Plant (ICPP) will process fuel 
from some 40 different reactors from all sections of country 
and from at least one reactor in Europe; fuel receiving and 
handling; fuel types; ICPP processes; solvent extraction; 
waste disposal; materials of construction; measurements. 
Feb 22: Chemical processing at AEC’s Savannah River es- 
tablishment will use existing facilities part time to hold fuel 
processing costs to minimum. Mar 7: Oak Ridge establish- 
ment; operations and chemical reactions involved; flowsheet 
and drawings. 


Breeding Ratio in U-233 and Pu-239 Fueled Reactors, M.M. 
LEVINE. Nuclear Science & Eng v 7 n 6 June 1960 p 
545-51. Breeding ratios for clean near-thermal systems con- 
taining only U-233, and moderator by Chernick and Moore 
extended in present work which treats Pu-239 systems ; results 
in both systems take account of effects of higher isotopes and 
fission products; extra absorption by these higher isotopes 
tends to depress breeding ratio, but fission in U-235 or Pu-241 
compensates for this. 


Calculation of Effective Resonance Integral of U238, A.R. 
VERNON. Nuclear Science & Eng v 7 n 3 Mar 1960 p 
252-9. Methods for determining effective resonance integral 
from available resonance parameter data examined and ap- 
plied to lumped systems where absorber is U238; agreement 
with experiment is satisfactory in view of uncertainty of 
about 10% introduced by probable errors of parameter data ; 
empirical formula given is expected to represent geometric 
behavior of effective resonance integral better than other 
two-parameter formulas when applied to variety of fuel 
element compositions. 


CANDU Fueling Costs—Breaking 1-Mill/kwh Barrier, A.J. 
MOORADIAN, J.A.L.ROBERTSON. Nucleonics v 18 n 10 Oct 
1960 p 60-5, 122. Description of Canadian program for de- 
velopment of 1 mill/kw-hr fuel covers all aspects of UO2z 
pellets, Zircaloy components, assembly and inspection, fuel de- 
sign, and fuel fabrication; tabular and graphical data. 40 refs. 


Commercial Aspects of Fuel Processing. Reactor Fuel Proc- 
essing v 3 n 2, 3 Apr 1960 p 1-5, July p 1-4. Apr: Review 
of recent developments; Euratom research and development 
authorization, new AEC lease agreement, AEC chemical 
processing services, U procurement and production statistics, 
and waste disposal licensing including AEC letter orders to 5 
U processing mills directing them to take prompt steps to 
correct apparent violations of Commission’s radiation safety 
regulations. 14 refs. July: Specifications for returned UFs, 
domestic U production, AEC processing survey, regulations 
concerning criticality during shipment, waste disposal licens- 
ing, and survey of sea disposal sites are discussed. 12 refs. 


Contact Angles Between Liquid Bismuth and Pure Iron 
and Mild Steel. Study of Interfacial Reactions, D.H.KER- 
RIDGE, S.D.FORD. J Nuclear Energy: Reactor Technology 
Pt By 1n 3 Mar 1960 p 158-60. Receding and advancing con- 
tact angles measured, and change of contact angle with 
time over range of temperature determined; two chemical 
reactions take place at solid-liquid interface; first, thought 
to be reaction of Cl- ions (present as BiOC] impurity in 
solution) with iron surface, has activation energy of 30 kcal; 
second, reduction of bismuthyl ions by iron, has activation 
energy of 15 kcal. 


Correction To Effective Resonance Integral in Heterogeneous 
Nuclear Reactors to Allow for Fuel Geometry, M.H.McKAY, 
A.KEANE. Australian J Applied Science v 2 n 1 Mar 1960 
p 1-15. Method of I.I.GUREVICH and I.Y.POMERANCHOUK 
is applied to evaluate more accurately surface term of 
WIGNER’s effective resonance integral; comparisons are made 
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with previous results and application of correction factor 
suggested; factor calculated and tabulated for uranium and 
thorium fuel elements; graph given from which correction 
factor for other fuels may be evaluated. 


Critical Measurements on Near-Homogeneous BeO—Moder- 
ated, Enriched-Uranium Fueled Systems, F.A.KLOVER- 
STROM, R.M.R.DECK, A.J.REYENGA. Nuclear Science & 
Eng v 8 n 3 Sept 1960 p 221-5. Fuel density is varied by 
use of different foil thicknesses and spacings between foils; 
five fuel densities have been used which correspond to atomic 
BeO/U2** ratios from 246 to 7660; for three of these ratios, 
fuel foil thickness was varied to find effects of self-shielding 
and flux depression on critical dimensions. 


Design of Loops for High Flux Reactors, D.C.KAULITZ. 
Revue M: Revue de la Mécanique v 6 n 2 1960 p 56-65. 
Testing facilities constructed in Materials Testing Reactor 
and Engineering Test Reactor at Arco, Idaho; various im- 
portant aspects in design of loops for fuel evaluation pro- 
gram discussed. (In English). 


Dissociation of UFs by Uranium Fission Fragments, V.A. 
DMITRIEVSKII, A.I.MIGACHEV. J Nuclear Energy: Reactor 
Science Pt A v 12 n 4 Aug 1960 p 185-90. English translation 
of article indexed in Engineering Index 1959 p 911 from 
Atomnaya Energiya May 1959. 


Empirical Correlation of Experimental Data on Homo- 
geneous, Highly Enriched, Uranium and Uranium-Hydrogen 
Critical Assemblies—2. Changes in Physical Properties, R.G. 
OWEN, R.A.GOBSON. J Nuclear Energy: Reactor Tech- 
nology v 1 n 2 Aug 1959 p 92-7. Empirical correlation 
presented which enables a constant Bo to be determined in 
terms of mass concentration of *%U, atomic ratio H/**U, 
and excess multiplication factor ; constant Bo behaves similarly 
to material buckling and from it can be determined physical 
size of hydrogeneous uranium critical assembly. 


Evaluation du volume d’une pointe de fission dans l’uranium, 
Y.QUERE, F.NAKACHE. J Nuclear Matls v 1 n 2 July 1959 
p 203-9. Evaluation of volume of fission spike in U; number 
of lattice defects formed by U by neutron irradiation shows 
rapid saturation, demonstrated by electrical conductivity meas- 
urements; saturation arises from existence of region of in- 
tense thermal agitation, in which preexisting defects are 
annihilated; these two effects may be separated and volume 
of “fission spike’’ determined as about 2.10x10-1® cm®. 


Evaluation of Low-Energy Cross Section Data for U-233, 
J.E.EVANS, R.G.FLUHARTY. Nuclear Science & Eng v 7 n 
1 July 1960 p 66-82. Study of available experimental data for 
eross section and fission parameters for U-233; data used to 
arrive at recommended values of parameters for 2200 m/sec 
neutrons; methods used in deriving recommended values pre- 
sented in detail; summaries of measurements included. 


Fission Parameters for U*, G.J.SAFFORD, W.W.HAVENS, 
Jr. Nucleonies v 17 n 11 Nov 1959 p 134-8, 205-6. Increase in 
knowledge of fission process and improved reactor design 
requires greater accuracy regarding cross sections and fission 
parameters of U-235; review evaluates internationally pub- 
lished data for various parameters, considers relationship 
among them, and seeks to establish most probable (best) 
values; total, absorption, and fission cross section, and eta 
and nu, are some values discussed in greater detail; com- 
prehensive tabular and graphical data. 49 refs. 


Fluorination of Plutonium Tetrafluoride and Plutonium 
Dioxide by Fluorine, M.J.STEINDLER, D.V.STEIDL, R.K. 
STEUNENBERG. Nuclear Science & Eng v 6 n 4 Oct 1959 
p 333-40. Conversion of Pu F4 and Pu Oz to Pu F¢ by elemental 
F2 investigated in flow system at temperatures between 
100-600 C; partial pressure of F2 varied from 0.25 to 1.0 atm; 
rate of fluorination is dependent on source of starting 
material, probably due to differences in particle size; activa- 
tion energies of reaction between 10-12 kcal per mole; reac- 
tions believed to show promise for recovery of Pu. 


Fuel and Fertile Materials. Reactor Core Matls v 3 n 3 
Aug 1960 p 1-27. Review of recent developments includes 
discussion of uranium and its alloys in their various allotropic 
forms, plutonium, thorium, dispersion fuel materials, refrac- 
tory fuel and fertile materials, mechanism of corrosion of 
fuel atlases and study of irradiation effects in fuel materials. 
94 refs. 


Fuel Reprocessing: Eurochemic’s Plant at Mol, Belgium. 
Nuclear Energy Sept 1960 p 414-15. Eurochemic is inter- 
national company comprised of 13 countries, members of 
Organization for European Economie Cooperation, for under- 
taking chemical processing of irradiated fuel ;. sequence of 
operation deseribed for plant having capacity to handle 770 
Ib/day of Al or Mg clad natural U elements, and 440 lb/day 
of Zircaloy or stainless steel clad elements of PWR type. 


In-Pile Loop Study of UO2-NaK Slurry, R.D.CARLSON. Nu- 
clear Science & Eng v 7 n 6 June 1960 p 508-13. Effect of 
fission on circulating UO2-NaK suspension has been studied 
up to total U burnup of 0.07%; loop of one-half inch stain- 
less steel tubing with test volume of 250 ce was irradiated in 
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Argonne CP-5 reactor; examination of slurry after irradia- 
tion showed extensive comminution of UO2 particles ; analyti- 
cal results after experiment revealed distribution of some 
fission products. 


Irradiation of Uranium Monocarbide, F.A-ROUGH, A.W. 
HARE, R.B.PRICE, S.ALFANT. Nuclear Science & Eng. v7 
n 1 Feb 1960 p 111-21. UC containing 5.2 w/o C irradiated 
to nominal burnups of 1000 and 5000 Mwd/ton of carbide; 
some cracking observed; observed density decreases were same 
at 1000 and 5000 Mwd/ton irradiations; problems and ques- 
tions raised by these irradiations are discussed. 


Liquid-Metal Fuel Constitution, D.G.SCHWEITZER, J.R. 
WEEKS. Am Soc Metals—Preprint n 195 for meeting Oct 
17-21 1960 8 p, n 196 6 p. No. 195: High vacuum, high 
temperature equipment for rapid, accurate determinations 
of liquid-metal solution compositions is described; solubility 
of uranium in bismuth has been redetermined over temperature 
range 300 to 725 C with improved precision and temperature 
calibration; anomalous solubility effects in U-Bi-graphite 
systems which could affect operation of reactors containing 
graphite, are described. No. 196: Liquidus curves of uranium- 
zirconium-bismuth ternary system at 350, 875, 400, and 425 
C determined; data indicate existence of series of ternary in- 
termetallic compounds or solid ternary phase with wide range 
of U:Zr ratios in equilibrium with liquid; addition of 1 
wt% Mg to liquid increases solubility of ternary phase. 


Liquid Metal Fuel Reactors, E.M.AVALLONE. Am Soc 
Naval Engrs—J v 72 n 1 Feb 1960 p 109-15. Comparison of 
fluid and solid fuel reactors, and of liquid metal and other 
liquid fuel reactors; discussion of type of metal fuel solution 
to be used, fission product removal from fuel, breeder blanket 
fertile material, extraction of fission products from breeder 
blanket, containment metals; diagrams show externally cooled 
opea cycle arrangement liquid metal fuel reactor and ex- 
ternally cooled compact arrangement for closed cycle gas tur- 
bine. 


Low Decontamination Processing of Uranium Dioxide, S. 
STRAUSBERG, T.E.LUEBBEN, F.D.ROSEN, J.GUON, E.W. 
MURBACH. Indus & Eng Chem yv 52 n 1 Jan 1960 p 45-6. 
Studies were made with uranium dioxide pellets to develop 
procedure for low decontamination and preparation of 
material suitable for refabrication to reactor fuel shapes; 
pellets were pulverized to finely divided powder by gaseous 
oxidation; resulting —400 mesh powder is in suitable form 
for adding and blending enriched material. 


Low Decontamination Reprocessing of Thorium-Uranium 
Alloys by Induction Drip Melting, F.W.DODGE, E. W.MUR- 
BACH, L.A-HANSON. Nuclear Science & Eng v 6 n 6 Dec 
1959 p 588-6. Drip melting under vacuum in high-frequency 
induction field investigated experimentally; substantial por- 
tion of rare earths as well as more volatile fission products 
were removed and no detectable vaporization of Th or U 
was found; fission product removal was improved by extend- 
ing heating period, i.e., by decreasing drip rate. 


Melt Refining of Irradiated Uranium: Application to 
EBR-II_ Fast Reactor Fuel—l. Introduction, L.BURRIS, 
H.M.FEDER, S.LAWROSKI, W.A.RODGER, R.C.VOGEL. Nu- 
clear Science & Eng v 6 n 6 Dee 1959 p 493-5. Process for 
recycling Pu and U alloy fuels involves melting and liquating 
alloys in ceramic crucibles and casting partially purified 
metals; particular merit is rapid turnover of fuel suitable 
for fast reactor; pilot plant, now under construction, will 
operate in closed cycle with EBR—II, and will permit 
technical and economic evaluation. 


Melt Refining of Irradiated Uranium: Application to 
EBR-II Fast Reactor Fuel—II. Experimental Furnaces, “Je 
BERNSTEIN, G.A.BENNETT, N.R.CHELLEW, V.G.TRICE, 
Jr. Nuclear Science & Eng v 6 n 6 Dee 1959 p 496-500. Six 
experimental furnaces used for development of melt refining 
process described; furnaces permitted U or its alloys to be 
melted without atmospheric contamination while their proper- 
ties (surface tension, reactions with refractory oxides, de- 
contaminatibility, castability, ete) were under study. 


Melt Refining of Irradiated Uranium: Application to 
EBR-II Fast Reactor Fuel—IIl. Preparation of Experimental 
Alloys, D.C.HAMPSON, G.A.BENNETT, N.R.CHELLEW. 
Nuclear Science & Eng v 6 n 6 Dee 1959 p 501-3. Complex 
alloy of U with Zn, Nb, Mo, Ru, and Pd was prepared by 
induction comelting and casting; alloying with Pu and Ce 
also studied; good recoveries of alloying elements in homo- 
geneous ingots achieved; techniques established by this study 
are being used to prepare core material for EBR-II. 


Melt Refining of Irradiated Uranium: Application to 
EBR-II Fast Reactor Fuel—IV. Interaction of Uranium and 
Its Alloys with Refractory Oxides, C.L.ROSEN, N.R.CHEL- 
LEW, H.M.FEDER. Nuclear Science & Eng v 6 n 6 Dee 1959 
p 504-10. Sessile drops of liquid U on five refractory oxide 
substrates studied photographically ; volume expansion on melt- 
ing, contact angles, and surface tension of liquid determined ; 
reactions with AlzOs, or MgO proceed stoichiometrically to ex- 


THE ENGINEERING INDEX—1960 925 


NUCLEAR REACTORS—Continued 


pected products; reactions with ZrO2z, ThOe, and BeO yield 
eee cy aeucen® substrates and only small amounts of metal 
in solution. 


Melt Refining of Irradiated Uranium: Application to 
EBR-II Fast Reactor Fuel—V. Yield of Fissionable Material 
upon Pouring, G.A.BENNETT, N.R.CHELLEW, D.C.HAMP- 
SON. Nuclear Science & Eng v 6 n 6 Dee 1959 p 511-13. 
Recovery of metal as cast ingot after melt refining studied 
as function of size and geometry of crucible, time-temperature 
cycle, purity of furnace atmosphere, and nonmetal impurities 
present in charge ; conditions chosen for pilot plant opera- 
tion ensure attainment of required recovery and recycle of 
fuel of steady-state composition. 


Method for Economie Comparison of Th-U-235 Fuel Cycle 
Versus U-238-U-235 Fuel Cycle with Application to MGCR, 
R.T.SHANSTROM. Nuclear Eng & Science Conference, 6th, 
New York City, 1960—Preprint n 59 23 p. (Published by 
Engineers Joint Council, New York). Study indicates that 
fuel-cycle cost for Th-U235 eycle would be lower than for 
U238-U235 cycle in 30,000 shp, BeO-moderated, unclad-fuel- 
element version of Maritime Gas Cooled Reactor; method of 
fuel-cycle analysis developed which enables calculation of 
optimum conversion ratio and inventory of fissile material. 


Migration Areas and Effective Delayed Neutron Fractions 
by Critical Experiments, G.A.PRICE. J Nuclear Energy: Re- 
actor Science v 10 pt A n 3-4 Sept 1959 p 111-15. Al clad U 
rods (4 ft long, 0.387 in. diam) enriched to 1.3% U5 
measured in critical assemblies in light water; water to U 
volume ratios of 2:1, 3:1 and 4:1 investigated; migration 
areas measured by observing effect of fuel rod changes and 
B poison in water, separately and combined, on excess re- 
activity; value of effective delayed neutron fraction, yf, in 
these assemblies derived from effect of uniform B poison on 
reactor periods. 


New “World Average’ Thermal Cross Sections, D.J. 
HUGHES. Nucleonies v 17 n 11 Nov 1959 p 132-3. World 
values (published data from United States, United Kingdom, 
and Soviet Union) of 11 of 15 numbers that characterize 
thermal neutron cross sections of fissionable isotopes (U-233, 
U-235, and Pu-239), have changed in “absolute value” in 
past year, with improvements in accuracy of all but three; 
table of “world consistent set’? of new values given. 


Nuclear Engineering Data Sheet n 15. Uranium Carbide. 
Nuclear Eng v 5 n 51 Aug 1960 p between 354-5. Tabular 
summary of world literature on properties of known molecular 
forms of both U and Pu carbides, covers density, melting 
point, crystal structure, electrical resistivity, thermody- 
namie properties, thermal conductivity, coefficient of thermal 
expansion, mechanical strength, and hardness; ternary phase 
diagrams of UC-ThC-ZrC, UC-UC2-BexC, and U-C-N systems; 
additional data on reactions with various solids, liquids, acids, 
alkalis, organic coolants, and with gases. 77 refs. 


Nuclear Problems Handled with X-rays, R.J.MURPHY. 
Nondestructive Testing v 18 n 4 July-Aug 1960 p 255-7. At 
nuclear fuel fabrication plant M & C Nuclear, Inc, Attleboro, 
Mass, X-rays are used for solving many difficult problems in 
connection with production ranging from structural com- 
ponents to fuel assemblies; typical operations and materials 
that are analyzed with X-rays; procedure and special equip- 
ment used such as Norelco bulk type X-ray spectrograph ; 
special brass block and Teflon sample holder, etc. 


Operational Performance of Bonded and Unbonded Uranium 
Fuel Rods, T.T.CLOUDSON, G.T.GEERING, J.W.GOFFARD, 
J.E.MINOR. Met Soc of AIME—Nuclear Metallurgy v 6 n 9 
1959 p 25-34. Unalloyed U rods, bonded and unbonded, clad 
in Al, stainless steel, and Zircaloy-2 were irradiated, and 
effects of irradiations studied to determine dimensional sta- 
bility of such fuel material; irradiation performance of rods 
evaluated through range of burnups to 0.41% of total atoms 
present and over range of core temperatures from 210 C to 
y-phase operation; uranium to clad interfaces after irradia- 
tion also studied. 


Oxidation of Uranium Dioxide in Air at 350-1000 C, K.A. 
PEAKALL, J.E.ANTILL. J Nuclear Matls v 2 n 2 June 1960 
p 194-5. Because of value of UOz as nuclear reactor fuel, and 
its tendency to oxidize in air at elevated temperatures to 
U30s, kinetics of reaction of dense compacts was investigated 
over range of 350-1000 C; complications in interpretation of 
results are discussed; tabular and graphical data on weight 
gain of oxygen. 


Oxidation Studies of Urania-Thoria Solid Solutions, E.D. 
LYNCH, J.H.HANDWERK, C.L.HOENIG. Am Cer Soc—J 
vy 43 n 10 Oct 1960 p 520-4. Air sintered solid solutions of 
uraniathoria have been used successfully as nuclear fuels, 
for example in Argonne Boiling Water Reactor Experi- 
ment; oxygen content is in excess of stoichiometric amount, 
will vary with temperature and may result in undesirable 
effects in fuel elements; oxygen concentrations during sinter- 
ing, and changes in oxygen concentration resulting from 
thermal cycling of solid solutions containing excess oxygen 
were determined 
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Phase Equilibria in Systems UFia-ThF and LiF-UFi-ThF:, 
C.F.WEAVER, R.E.THOMA, H.INSLEY, H.A.FRIEDMAN. 
Am Cer Soc—J v 43 n 4 Apr 1960 p 213-18. Study of materials 
as potential fluid fuels for high temperature nuclear reactors ; 
complete series of solid solutions without maximum or mini- 
mum is formed by UF; and ThF4; with LiF, three invariant 
points and seven primary phases of which four are ternary 
solid solutions occur; optical properties, fractionation paths 
for ternary solid solutions, and compatibility triangles for 
ternary invariant points were determined. 


Precise Determination of Total Cross Section of Uranium- 
235 from 0.000818 ev to 0.0818 ev, G.J.SAFFORD, W.W. 
HAVENS, Jr, B.M.RUSTAD. Nuclear Science & Eng v 6 n 
5 Nov 1959 p 433-40. Solutions of U?O2(NOs)2 and U?38O2- 
(NOs)2 used to determine difference between total cross sec- 
tions of U2 and U*8; value when combined with cross sec- 
tion value for U8 gives sigmar(U?*5)=695.0 plus or minus 
1.8 barns at 0.0253 ev; metallic U%5 foil measurements 
agreed with measured cross section determined from liquid 
solution data to better than 1%. 


Pressure-Temperature-Density Relationships in Several 
Samples of UOz, W.G.CARLSON, H.D.ROOT, R.S.SHANE. 
Am Cer Soc—Bul v 39 n 2 Feb 1960 p 69-78. Studies of 
process variables in manufacture of high density urania 
bodies, required as fuel and breeder materials in nuclear 
reactors; independent variables include reaction used _ to 
produce UOs, ball milling of UOsz, pressing pressure, and 
sintering temperature; dependent variable was product density 
although other information such as grain size, linear shrink- 
age, and compressive strength was collected. 


Pricing Bred Reactor Fuel, M.C.EDLUND. Nucleonics v 
18 n 8 Aug 1960 p 64-5, 110. Opinion of author is that 
present buy-back prices set by AEC for U-233 and Pu are 
not realistic; analysis of fuel cycles indicates that in free 
market U-233 would have twice value of Pu; method of cost 
analysis described. 


Problemi technologici della produzione di combustibile 
ceramico per reattori ad acqua, G.FRIGERIO. Energia Nu- 
cleare v 6 n 8 Aug 1959 p 502-10. Technological problems of 
production of UOs pellets for water reactors; criteria of ac- 
ceptance of nuclear ceramic fuel pellets of UOz; specific 
problems of various phases of fabrication discussed along 
with possibilities for simplification of fabrication technology, 
and consequent reduction in costs. 


Proceedings of AEC Symposium for Chemical Processing 
of Irradiated Fuels from Power, Test, and Research Reactors. 
US Atomic Energy Commission—Tech Information Service— 
TID 7583 Jan 1960 455 p, (Available from OTS, Washington, 
DC $4.50). Management Considerations Relative to Hanford, 
V.R.COOPER, p 17-25; Receiving, Storage, and Mechanical 
Operations at Hanford for Chemical Processing of Power 
Reactor Fuels, L.L.ZAHN, Jr, 26-40; Chemical Processing 
of Power Reactor Fuels by Hanford Atomic Products Opera- 
tion, A.M.PLATT, 41-55; Measurements, K.M.HARMAN, 
R.A.SCHNEIDER, 56-78; ICPP Plans for Processing Ir- 
radiated Fuels from Research, Test, and Power Reactors, 
C.E.STEVENSON, 86-98; ICPP Facilities for Receiving, 
Storage, and Mechanical Treatment, A.L.AYERS, C.B.LEEK, 
99-112; ICPP Dissolution, Extraction, and Waste Treatment 
Processes and Facilities, F.M.WARZEL, 118-43; ICPP In- 
put Measurement Program, F.H.TINGEY, 144-54; United 
Kingdom Civil Power Processing Programme, T.TUOHY, 
158-66 ; Eurochemic, Its History and Program, E.DETILLEUX, 
167-71; Processing Power Fuels at Savannah River Plant, 
H.L.HULL, 172-3; Mechanical Handling of Chalk River and 
PRDC Fuel, J.W.LANGHAAR, 174-86; Chemical Processing 
of Chalk River Fuels, H.L.HULL, 187-94; Chemical Processing 
of PRDC Core Fuel, H.L.HULL, 195-201; Fuel Processing 
Facilities at ORNL, H.E.GOELLER, 206-33; Chemical 
Processing of Power and Research Reactor Fuels at Oak 
Ridge National Laboratory, R.E.BLANCO, L.M.FERRIS, 
J.R.FLANARY, F.G.KITTS, R.H.RAINEY, J.T.ROBERTS, 
234-305; Mechanical Processing of Spent Power Reactor Fuel 
at Oak Ridge National Laboratory, C.D.WATSON, J.B. 
ADAMS, G.K.ELLIS, G.A.WEST, F.L.HANNON,  W.F. 
SCHAFFER, B.B.KLIMA, 306-99; Special Problems in Chemi- 
eal Processing at ORNL, A.R.IRVINE, 400-31; Accountability 
of Special Nuclear Material at Oak Ridge National Labora- 
tory, W.T.McDUFFEE, 432-45. 


Production of Uranium, Thorium, Plutonium, and Their 
Compounds. Reactor Fuel Processing v 3 n 3 July 1960 p 46-9. 
Review of recent developments covers green salt production, 
and drying of UF:, recovery of Mg and anhydrous hydrogen 
fluoride from Mg F2 slag, and some potential uses for de- 
pleted U; preparation of thorium oxide particles, and pro- 
duction of Pu by plutonium trichloride process discussed. 


Properties of Uranium Monocarbide, C.A.SMITH, F. 
ROUGH. Nuclear Science & Eng v 6 n 5 Nov 1959 p 391-5. 
Specimens of UC of nearly theoretical density prepared by 
are melting and casting; physical property measurements of 
nonirradiated materials included hardness, density, electrical 
resistivity, thermal conductivity, linear expansion, modulus 
of elasticity, compatibility with NaK and stainless steel; one 
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group of specimens irradiated in MTR to burnup of 1400 
Mwd/ton of U; swelling found to be in range of 0.66 to 
2.58%. 


Pumping Studies on Aqueous Thoria Slurries, R.MURDOCH, 
H.A.KEARSEY. Brit Nuclear Energy Conference—J v 5 n 4 
Oct 1960 p 252-63. Pressure drop-flowrate measurements ob- 
tained for various aqueous thoria slurries in vertical pipe- 
line viscometer at 25 C to investigate effect of concentration, 
pumping, and method of preparation; slurries are generally 
non-Newtonian, and it was found that their rheological 
properties could be correlated by means of Crowley-Kitzes 
equation over wide range of conditions; viscometer results 
compared with some obtained in pumped loop using larger 
diameter pipes. 


Purification of Uranium Fuels by Slagging and Filtration, 
R.F.TAYLOR, D.L.BANFIELD. J Nuclear Energy: Reactor 
Technology v 1 n 2 Aug 1959 p 77-83. Using U containing 
0.1% Ce as simple model of irradiated fuel, degree of 
‘poison’ removal by selfslagging methods found to be com- 
parable with that achieved at very low alloying concentra- 
tions; by filtration through oxide beds, removals of 95% 
Ce were obtained, speed of processing limited only by time 
required to reach operating temperature; information pre- 
sented on behavior of inclusions, and mechanism of Ce re- 
moval from alloys. 


Quelques problémes technologiques posés par le combustible 
nucléaire, MLENGLANDER. Energie Nucléaire v 2 n 1 Jan- 
Feb 1960 p 383-43. Technological problems posed by nuclear 
fuel, particularly those associated with structure and texture 
of fuel; effects of composition and of production methods on 
characteristics of various fuels, such as enriched or non- 
enriched uranium, alloyed uranium, refractory compounds, 
ete. 


Reactivity Associated with Decay of Np™® in Irradiated 
Natural Uranium Dioxide, S.B.GUNST. Nuclear Science & 
Eng v 6 n 5 Nov 1959 p 376-8. In calculation of irradiation 
induced changes in reactivity in natural U, direct formation 
of Pu®5® upon neutron capture in U2"8 is frequently assumed; 
attendant error in reactivity during irradiation is shown to 
be significant for illustrative case even after high exposure, 
possible consequences should be examined when direct forma- 
tion of Pu*** jis assumed. 


Reactivity Life of Natural U, A.G.WARD. Nucleonics v 18 
n 10 Oct 1960 p 69-72. Refined lifetime caleulations and 
experimental data available to date, both reaffirm original 
prediction of 9750-Mwd/ton fuel life for CANDU; new unit, 
“bifa’’ is introduced which stands for ‘‘barns per initial 
fissile atom’? and is obtained by multiplying macroscopic 
cross section (em-') by 10°, and dividing by number of initial 
fissile atoms per unit volume; bifa is used to describe re- 
activity changes. 


Reactivity of Natural UOs Irradiated to 6x10%! n/cem?, S.B. 
GUNST, E.D.McGARRY, J.J.SCOVILLE. Nuclear Science & 
Eng v 7 n 5 May 1960 p 407-18. Natural UOz specimens of 
Shippingport PWR-1 blanket-rod geometry exposed in Ma- 
terials Testing Reactor and discharged every three weeks for 
measurements in Reactivity Measurement Facility; time-in- 
tegrated thermal and epithermal fluxes measured during each 
eycle; experimental and theoretical results were derived in- 
dependently; agreement within 1% in eta/etao was found 
following all cycles of irradiation exposures from zero to 
15,600 Mwd/ton. 


Removal of Fission Product Elements from Plutonium by 
Liquidation, L.J.MULLINS, J.A.LEARY, K.W.R.JOHNSON. 
Met Soc AIME—Proe of Conference (San Francisco Feb 
1959) 1960 p 101-8. Six classes of fission products are listed 
and pyrometallurgical methods indicated for removing them 
from molten plutonium-rich fuels; removal of refractory and 
noble metals from plutonium-iron-fission alloys by liquation 
studied ; continuous filtration of portion of fuel, coupled with 
halide slagging, should remove most fission products from 
molten fuel and permit operation to satisfactory burn-up level. 


Reprocessing Fuel from Civil Reactors, K.SADDINGTON. 
Nuclear Power v 5 n 50 June 1960 p 92-6. New Windscale 
chemical separation process for treatment of spent reactor 
fuel rods is based on solvent extraction, but unlike present 
process method employs tributyl phosphate diluted with inert 
hydrocarbon in horizontal box contactors; method is suitable 
for treating more highly irradiated reactor fuels with 
greater efficiency than butex process; capital and operating 
costs are substantially lower. : 


Research and Development on Fuel Processing. Reactor 
Fuel Processing v 3 n 2, 3 Apr 1960 p 18-39, July p 15-37. 
Apr: Developments in solvent extraction covering Purex 
process improvements and modifications, studies*of alternate 
extractants, solvent degradation, and fundamental solvent- 
extraction studies; precipitation processes, ion-exchange 
processes, volatility processes, pyrometallurgieal processing, 
aqueous homogeneous reactor processing, corrosion, and plant 
design, instrumentation, and equipment development also dis- 
cussed. 96 refs. July: Modification of Purex process, studies 
of alternate extractants, solvent degradation, and fundamental 
solvent-extraction studies; precipitation processes, ion-ex- 
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change processes, volatility processes, pyrometallurgical proc- 
essing, homogeneous reactor processing, corrosion, and plant 
design, instrumentation, and equipment development. 58 refs. 


Review of Recent Developments. Reactor Fuel Processing 
v2n1, 2, 8, 4 Jan 1959 53 p, Apr 39 p, July 40 p, Oct 
44 p, v 3.n 1 Jan 1960 57 p. Issues cover commercial aspects, 
safety, and preparation of fuel processing, research and de- 
velopment, waste disposal, conversion operations to final 
products, and production of U, Th, Pu, and their compounds. 
Many refs. 

Sintering of Uranium Oxide in Range of 1200-1300 C, K. 
LANGROD. Am Cer Soc—Bul vy 39 n 7 July 1960 p 366-9. 
Utilizing increased sinterability of uranium oxide with 0/U 
ratio of 2.30 to 1, pellets of over 95% theoretical density 
were obtained after sintering at 1300 C; non-stoichiometric 
mixture was prepared by blending UO2 with UsOs; sintered 
pellets were reduced to stoichiometric composition with hydro- 
gen at temperature of over 1200 C; pilot plant data show 
approach, which lowers sintering temperature required by 
400 C, offers appreciable savings. 


Some Aspects of Fluid Fuel Reactor Development, A.M. 
WEINBERG. Nuclear Science & Eng v 8 n 4 Oct 1960 p 
346-60. Review of 13 yr development program at Oak Ridge 
National Laboratory with aqueous homogeneous and molten 
salt reactor systems; AHR represents final rationalization of 
pressurized water technology, and molten salt, of sodium 
cooled reactor technology; trend toward dirty reactors, in 
which cladding is dispensed with, as in British Dragon 
Project or Los Alamo Turret, and for which liquid reactors 
are extreme examples, requires increased concern for safety. 


Some Monte Carlo and Analytical Results for Resonance 
Capture in Lattices, W.ROTHENSTEIN. Nuclear Science & 
Eng v 8 n 2 Aug 1960 p 122-7. Detailed studies in lowest 
U-238 resonances made for uranium-water lattices and 
uranium-graphite lattice; Monte Carlo tests have shown that 
asymptotic flux is fairly well re-established between two 
strongest U-238 resonances, and that number of neutrons 
captured in this energy region is only slightly affected by 
Doppler broadening and interference between resonance and 
potential scattering. 


Swelling and Fission-Gas Agglomeration in Metal Fuels, 
A.T.CHURCHMAN. Met Soc of AIME—Nuclear Metallurgy 
v 6 n 9 1959 p 13-19. Gaseous fission products in U, precipi- 
tate into array of bubbles typically few hundred Angstroms 
diameter; there appear to be about 10!% such bubbles per ce 
under wide variety of thermal and irradiation conditions; gas 
is retained by surface-tension forces, and quasi-equilibrium 
reached when internal pressure approximately balances sur- 
face-tension forces; corresponding volume changes are small, 
and stable under certain operating conditions notably in ab- 
sence of thermal cycling. 


System Evaluation of Flowable Solids Reactor. Phase 1 
Summary Report—Fuel Study, R.C.OLIVER, H.K.ORBACH, 
M.R.DUSBABEK, J.A.PORTER, A.GOLDSTEIN, Ren. 
BISHOP. US Atomic Energy Commission—Tech Information 
Service FLR-1, Jan 28 1959, 248 p, (Available from OTS, 
Washington, DC $4.00). Proposed Flowable Solids Reactor 
(FSR) is high temperature, circulating fuel, heterogeneous 
power reactor; fuel is dry granular solid which flows by 
gravity through vertical channels in graphite moderator; 
calculations indicate that system, if practical, could produce 
power competitive with conventional steam plants. 


Techniques for Irradiation of Ceramic Fuels in Moderate 
Thermal Neutron Flux, W.G.BLESSING. Nuclear Science & 
Eng v 8 n 2 Aug 1960 p 105-11. Calculations required to 
determine power, heat flux, and burnup for ceramic fuel 
materials, as function of fuel radius, enrichment, reactor 
thermal neutron flux, and irradiation time; heat transfer 
calculations utilizing thermal resistance concept for specific 
capsule design are described, together with analysis of design 
and operational uncertainties. 


Temperature Control of Fueled Irradiation Capsules by 
Variable Conductance, W.W.GODSIN. Nuclear Science & Eng 
v 8 n 4 Oct 1960 p 340-5. Irradiation capsule for high- 
temperature fuel irradiations has been developed to permit 
constant temperature control over range of plus or minus 
85% of design power; control is achieved by variation in 
thermal eonductivity of binary gas mixture in control an- 
nulus located between test specimen and capsule coolant; 
for binary mixture, He, which is high-thermal conductivity 
gas, and gas of lower conductivity, such as Ne, No, or Ar 
may be used. f : 


Temperature Dependence of Fission Cross Sections of Pu2%® 
U5, and U*8, C.B.BIGHAM. Nuclear Science & Eng aa n 
5 Nov 1959 p 3879-85. Dependence on neutron temperature of 
ratio of thermal neutron fission cross sections measured in 
heavy water moderator; satisfactory agreement obtained with 
temperature dependence of cross sections for Maxwellian 
neutron spectra calculated by C.H.WESTCOTT from neutron 
cross section energy dependence; measurements also made of 


oe distribution of neutron temperature in tank of heavy 
water. 


Fusion. 
Gas Cooling. 
Great Britain. 
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Temperatures, Thermal Stresses and Displacements in Solid 
Uranium Dioxide Rods, J.P.ELLINGTON. Brit J Applied 
Physics v 11 n 1 Jan 1960 p 33-5. Expressions are derived 
for temperatures, - stresses and displacements in fuel rod, 
thermal conductivity of which decreases exponentially with 
temperature ; graphs of temperatures and displacements are 
given, and calculation shows that rod will fracture when 
center-to-surface temperature drop exceeds 80-90 C. 


Thoria as Fertile Component for Liquid Metal Breeder 
Blanket, A.LBROWN, A.CHITTY. J Nuclear Energy: Reactor 
Technology Pt B v 1n 3 Mar 1960 p 145-52. Crystal chemistry 
and physics reviewed, with emphasis on properties required 
to form stable suspension of ThOz in liquid Bi; ThO2 is 
intrinsically wetted by Bi provided ThOs surface is free from 
contamination ; solution of certain elements in Bi, shown to 
cause wetting of ThO2 produced by decomposition of Th salts, 
are also able to reduce ThO2z with subsequent formation of 
ao nae Res modynencs of oxidation/reduction processes are 
iscussed. 


Transient Temperatures in Uranium Rod, C.S.LOWTHIAN. 
Reactor Science—J Nuclear Energy v 10 pt A n 3-4 Sept 
1959 p 95-103. Equation for temperature distribution in U rod 
under transient conditions subjected to finite Hankel trans- 
form, to produce formal relationship between physical para- 
meters of rate of heat production, rate of heat removal and 
temperature at any point in rod; form of solution then ap- 
plied to find changes in U surface and center temperatures 
following arbitrary changes in rates of heat production and 
heat removal. 


Unique Aspects of Nuclear Component Manufacture, H.C. 
AMTSBERG. Instn Production Engrs—J v 38 n 8 Aug 1959 
p 430-7. Summary of specialized aspects and unique features 
of fuel component manufacture, illustrated by organization 
chart of typical fuel department; specialized functions of 
Source and Special Accountability, Health Physics, Criticality 
Control and Security noted; diagrams, sketches, and photo- 
graphs relating to fuel component manufacture, and assembly 
in reactor cores. 

Uranium at Le Bouchet, F.R.PAULSEN. Chem & Process 
Eng v 41 n 5 May 1960 p 179-81. Description of French 
installation where Minerals are dressed and concentrated 
near mine site by physical and chemical methods and then 
transported to final processing plant at Le Bouchet; uranium 
is fabricated into various types of fuel elements required for 
power and research reactors; plant produces very pure 
uranium containing about 50 ppm of iron, 5 ppm copper 
and 10 ppm nickel; comparison of methods is made with 
those used at Springfields installation in Great Britain. 

Uranium Carbide as Fuel, A.STRASSER. Nuclear Eng v 5 
n 51 Aug 1960 p 353-7. Currently available fuels are limited 
by mechanical instability; metallic fuels change dimensions 
due to creep, temperature, and irradiation; oxide fuels pro- 
vide dimensional stability, but have limitation of low thermal 
conductivity and low fuel density; uranium carbide appears 
to combine advantages of each; applicability for use in Na 
cooled, organic cooled, and gas cooled reactors; physical and 
mechanical properties, preparation, fabrication, irradiation 
behavior, and areas of uncertainty are discussed. 

Uranium Carbide—Production and Properties, A.ACCARY, 
P.BLUM. Nuclear Power v 5 n 50 June 1960 p 122-3. Results 
of recent French research and investigation of uranium- 
carbon alloys, concerned with methods of preparation, and 
physical and chemical properties of products; studies in- 
cluded reaction of U with graphite, and with gaseous hydro- 
earbon, and reduction of UOz by carbon; requirements neces- 
sary for production of UC having maximum properties and 
characteristics are given. 

Uranium Monocarbide—Fuel of Future, F.A.ROUGH, R.F. 
DICKERSON. S African Min & Eng J v 71 n 3521 July 29 
1960 p 258, 255; see also Nucleonics v 18 n 3 Mar 1960 p 
74-7. Uranium monocarbide is strong contender as reactor 
fuel because of higher burnup and operating temperature than 
metallic fuel, higher thermal conductivity and uranium density 
than UOz; problems are reactivity with water pyrophoricity 
and thermal stress cracking. 

Vygoranie priorodnogo urana v gomogennom reaktore, V. 
BARTOSHEK. Atomnaya Energiya v 7 n 6 Dec 1959 p 524-30. 
Burn-up of natural uranium in homogeneous reactor depend- 
ing upon natural parameters of system; condition for neutron 
capture probability in U*8 during thermalization, to achieve 
maximum burn-up is in reactor. 

See Nuclear Energy—Fusion. 
See Nuclear Reactors—Cooling. 


See also Nuclear Power Plants—Great Britain ; 
Nuclear Reactors—Refueling; Nuclear Reactors—Research ; 


Nuclear Reactors—Shielding. 


Advanced Gas-Cooled Reactor at Windscale. Engineer v 
209 n 5446, 5447 June 10 1960 p 966-70, June 17 p 1002-7; 
see also Nuclear Eng v 5 n 47 Apr 1960 p 150-3. Design 
specifications and operating data for AGR reactor; notes on 
complementary experiments, including sub-critical assemblies 
and “HERO” hot experimental reactor of vero energy. 
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Dounreay Fast Reactor: Commissioning and Start-Up, J.L. 
PHILLIPS. Nuclear Power v 4 n 44 Dec 1959 p 94-100. 
Description of procedures and steps involved in bringing 
reactor from final testing to operation; construction tests, 
dry and wet tests, fuel handling, element loading, coolant 
changing, cleaning of coolant in system, and final start-up. 


Dounreay Fast Reactor: Instrumentation and Control K.R. 
SANDIFORD. Nuclear Power v 4 n 44 Dec 1959 p 100a, 101, 
101la, 102, 102a. Special aspects of mechanical design, necessity 
of connecting instrument cables through containment sphere, 
use of liquid metal coolant, and relatively high temperatures 
(200 C) created special problems of reactor instrumentation 
and control; methods employed at Dounreay to overcome 
problems. 


Dragon: High Temperature Gas Cooled Reactor. Nuclear 
Eng v 5 n 50 July 1960 p facing 308. Foldout cutaway draw- 
ing in color, of 20 Mw(t) experimental reactor, including 
data on all design and operating parameters. 


“Dragon” High-Temperature Reactor. Engineer v 210 n 
5456, 5457 Aug 19 1960 p 302-6, Aug 26 p 388-41. Main ob- 
jectives of project sponsored by various countries are to in- 
vestigate high-temperature gas-cooled reactor system, and to 
build and operate 20 Mw (Thermal) reactor at UKAEA. 
Establishment of Winfrith, Dorset; information is given on 
main reactor and associated buildings, reactor design and 
construction, and on experimental work being carried out by 
organizations of various countries. From Ist Annual report 
published by European Nuclear Energy Agency. 

Dragon Project: Control System, J.R.DEAN. Nuclear Eng 
v 5 n 50 July 1960 p 306-9. System being developed provides 
for 24 absorber rods containing boron carbide granules to be 
lowered into holes in reflector near edge of core forming 
virtually solid curtain whereby all neutrons leaving core are 
lost; rods, drive mechanisms, stepping motor and gearbox, are 
discussed; sketches and tabular data. 

Dragon Project: Fuel Elements, E.SMITH. Nuclear Eng v 
5 n 50 July 1960 p 310-13. Use of graphite as most readily 
available moderating and reflecting material forming bulk of 
core, also acts as main structural member of core, and 
permits use of relatively high power densities with practical 
cooling surface to volume ratios; to meet these requirements, 
novel form of core construction is proposed in which fueled 
elements, including fueled core, moderator and reflectors, are 
restrained in radial direction by pressure drop induced in 
coolant channels. 

Dragon Project: Graphite Requirements, R.A.U.HUDDLE, 
P.A.P.ARRAGON, M.S.T.PRICE. Nuclear Eng v 5 n 50 July 
1960 p 314-15. HTGCR system employs graphite core and re- 
flector, in contrast to other systems which use graphite 
merely as moderator, kept separate from fuel elements and 
fission products; use of graphite as canning material, fuel 
dispersion medium, etc, has many advantages over conven- 
tional fuel cladding, but creates new problems through need 
for development of different types of graphite to satisfy 
markedly different properties of various components; graphite 
production processes discussed. 

Dragon Project: High Temperature Gas Cooled Reactor. 
Nuclear Eng v 5 n 50 July 1960 p 302-5. General description 
of 20 Mw/(t) experimental He cooled reactor presently under 
construction at Winfrith Heath; features of core, control, 
reactor vessel, coolant, charging machines, fission product 
removal, shielding and containment, and ventilation are dis- 
cussed; diagrams, sketches, and tabular data. 


Dragon Reactor Development and Design of HIGC, G.E. 
LOCKETT. Nuclear Power v 5 n 46 Feb 1960 p 112-17. Fifty 
overseas scientists and engineers are working with United 
Kingdom staff at Winfrith Heath to complete final design of 
high temperature gas cooled reactor; aspects of design para- 
meters described, covering leak standards, active coolant 
cireuit, fuel elements, and structural materials. 


Hawker Siddeley Nuclear Developments. Shipbldg & Shipg 
Ree v 94 n 17 Dee 3 1959 p 535-7. Notes on low powered 
reactor, Jason, for rapid measurement of neutron absorption 
of materials including fuels; emphasis on organic moderated 
reactor, known as OMR, which uses Santowax R as organic 
fluid and was designed especially for use on ships; diagram 
shows 44 components of 20,000 shp plant. 


High Pressure Water Loop in Dido, I1.EVERSON. Nuclear 
Power v 4 n 44 Dec 1959 p 103-8. Facility at Harwell will be 
used for PWR research, particularly on marine reactors; 
tests under operational conditions of pressure, temperature 
and radiation will cover heat transfer, burnup, corrosion of 
structural materials and coolant chemistry; description of 
reactor design and construction, and considerations of meas- 
urements and safety, leak rate reduction, welding precautions, 
and other operations. 

Merlin Research Reactor, D.R.CHICK, A.J.SALMON. 
Metropolitan-Vickers Gaz v 30 n 485 Dee 1959 p 3819-238. 
Features of 5 Mw reactor containing light water and charac- 
terized by large, fast-neutron density per unit power; loading 
of fuels; safety precautions; use of reactor for fundamental 
research 
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Nuclear Power Progress in Britain. Engineer v 210 n 5452, 
5453 July 22 1960 p 144-7, July 29 p 171-5. July 22: Informa- 
tion on various research and experimental reactors and 
plutonium power producing reactors, including table of 
data for 23 units. July 29: Fuel element production; research 
and development, including work on radioactive isotopes and 
controlled thermonuclear reactions. Abstract of annual re- 
port of United Kingdom Atomic Energy Authority for year 
ended Mar 31 1960. 


Sviluppi die reattori a gas in Gran Bretagna, I.CASA- 
GRANDE, S.VILLANI. Energia Nucleare v 7 n 3 Mar 1960 
p 141-58. Advanced gas cooled reactors in Great Britain ; 
description of current research and development in field of 
high temperature reactor systems; AGR, Dragon project, and 
zero energy reactor experiment Zenith are briefly discussed. 


World’s Reactors No. 23 Zenith—Zero Energy High Tem- 
perature. Nuclear Eng v 4 n 42 Nov 1959 Folding Sheet 
between p 392-3. Cutaway perspective drawing of thermal 
heterogeneous reactor intended for high temperature physics 
experiments on gas cooled reactors; tabulation of principal 
design features. 


Zenith, G.GUNNILL, G.H.KINCHIN. Nuclear Eng v 4 n 
42 Nov 1959 p 386-91. First reactor to go critical at AEA’s 
establishment at Winfrith will be zero energy high tempera- 
ture facility, Zenith, which will provide reactor physics in- 
formation on nearly homogeneous high-temperature gas-cooled 
systems; primary circuit, materials of construction, control, 
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21 n 4-5 1959-1960 p 134-44. Description of pulse counting 
chambers for monitoring neutron flux in KEMA subcritical 
reactor: components include ‘“‘millivolt discriminator” for 
pulses as low as 12 mv at several million pulses/see, and 
fast-response flip-flop circuit for handling 15x10® pulses/sec ; 
linear integrator based on ‘“‘pump circuit’, and logarithmic 
integrator comprises eight circuits in parallel. 


Need Neutrons? Instrumentation v 13 n 1 Jan-Feb 1960 
p 4-10. Use of Honeywell channel instrumentation to control 
Industrial Reaction Laboratories’ 5 million w swimming pool 
reactor. 


Neutron Flux Measurement at Elevated Temperatures, A.L. 
GRAY. Nuclear Eng v 5 n 49 June 1960 p 245-8. Problems 
and difficulties of radiation detection instrumentation in large 
reactors having high coolant temperatures are reviewed; 
design of detectors for high temperature service must con- 
sider gas tight envelopes, electrode structures, insulators, 
vacuum lead-through-seals, neutron sensitive media, gas fill- 
ings, signal leads, and overall construction; current detection 
methods discussed. 


1959 2nd Biannual National Nuclear Instrumentation Sym- 
posium, Idaho Falls, Idaho, June 24, 25, 26 1959. Instrument 
Soe America—J—Proe v 2 1959 117 p. Transistorized Trip 
Unit for Reactor Safety Systems, W.A.POWER, J.A.DEVER, 
1-8: Power Range Flux Amplifier, H.H.HENDON, Jr, D.D. 
AKERS, 9-12; Digital Power-Caleulator for Nuclear Reactor, 


S.M.HEARNE, 13-18; Reactor Effluent Radiation Monitoring, 
R.J.LEUBA, J.C.VEBURG, 19-27; Automation in General 
Purpose Nuclear Counting Room, D.G.EGAN, 29-37; Semi- 
Automatic Plateau Plotter, C.D.GEILKER, R.A.TAFT, 39-47; 
Optimizing Ratio of Time Constant to Radiation Level for 
Precision Count-Rate Meters, R.A.McLEAN, A.H.FOWLER, 
49-54; Transistorized 128-Channel Analyzer and Scaler, R.E. 


instrumentation, containment, and reactor physics measure- 
ments discussed. 


Heat Exchangers. See Aircraft—Nuclear Power; Nuclear Re- 
actors—Manufacture, 


Hydrogen Cooling. See Nuclear Reactors—Cooling. 
India. Modest, but Important, India’s Nuclear Programme, 


A.E.WILLIAMS. Nuclear Energy Sept 1960 p 416-18, 424. 
Program in India is directed solely to power production, with 
certain amount of isotope development, and has no nuclear 
missile branch; first large-scale nuclear reactor, Apsara, of 
swimming pool type, was put into operation in August 1956, 
and has operated since that date; several types of isotopes 
produced in reactor have been isolated and applied to Indian 
medical and biological work. 


Inspection. See Nuclear Reactors—Materials; Nuclear Reactors 


—Refueling; Television—Closed Circuit. 


Instruments. See also Instruments; Instruments—Amplifiers ; 


Magnetic Measuring Instruments; Neutrons—-Measurement ; 
Nuclear Power Plants—Instruments; Nuclear Reactors—Con- 
trol; Spectrometers—Neutron. 


Design of Eddy-Current Brake for Sodium-Cooled Nuclear 
Power Reactor, R.S.BAKER. AIEE—Trans v 79 pt 1 (Com- 
munication & Electronics) n 49 July 1960 p 330-3; see also 
Elee Eng v 79 n 4 Apr 1960 p 282-5. Design and perform- 
ance of two eddy-current brakes installed, one in primary 
piping system, other in secondary system of SRE, for purpose 
of throttling sodium flow throughout reactor piping to 
maintain constant reactor temperature gradient for after- 
glow power conditions. Paper 60-150. 


Fission-Product Detector for Water-Cooled Reactors, C.M. 
GORDON, J.H.MILLER, R.E.LARSON. Report of NRL 
Progress Aug 1960 p 1-7. Prototype device to detect fuel 
element ruptures, as indicated by presence of excess of certain 
fission products in coolant, was developed; it is sensitive 
to concentrations as low as 10-5 microcuries/ee of some 
fission product isotopes, which obtains even in presence of 
about 0.1 microcuries/ce of nonfission product radioisotopes ; 
detector also operates satisfactorily in Co-60 gamma radiation 
field of 300 mr/hr. 


Gamma Compensated Ionization Chambers for Reactor Con- 
trol, A.L.GRAY. Nuclear Power v 4 n 44 Dee 1959 p 112-16. 
Direct current ionization chamber capable of operation at low 
flux levels, useful in research reactors, is now commercially 
available; some chamber designs developed in United States, 
United Kingdom, France, and Soviet Union are described. 


Instrumentation for Experimental Reactor Kinetie Studies, 
E.L.GARDNER. AIEE—Trans v 79 pt 1 (Communication & 
Electronics) n 50 Sept 1960 p 384-6. Instrumentation, control, 
and data treatment aspects of Kinetic Experiments on Water 
Boilers program involving full-scale experimental study of 
cynanve behavior of homogeneous solution reactors. Paper 
60-514. 


Monitoring of High Neutron Flux With Aid of Electro- 
meter, M.van TOL. Philips Tech Rev v 21 n 4-5 1959-1960 
p 144-7. Description of monitoring system used in KEMA 
subcritical suspension reactor for measuring neutron flux in 
range of 2x10% to 2x10® n/em?/sec by use of ionization cham- 
ber and vibrating capacitor electrometer; meter has six 
measuring ranges and linear scale; sensitivity is stabilized 
by strong negative feedback; calibrating device permits check- 
ing of instruments at any time; monitoring system consists 
of two identical channels each powered by separate battery. 


Monitoring of Low Neutron Flux by Means of Fast Pulse- 
Counting Channels, J,J,van ZOLINGEN. Philips Tech Rev y 


BEAM, P.L.TOBACK, 55-64; Foil Activations Analog Com- 
puter, L.A.TURNER, J.T.BRACKEN, R.L.SHIPP, 65-8; Im- 
proved Alpha Spectroscopy Using Modified Frisch Grid Ioniza- 
tion Chamber and 256 Channel Analyzer, T.B.CROCKETT, 
T.T.MeMILLAN, 69-76; Remote Area Monitoring System at 
Air Force Plant No. 67, E.N.LIDE, L.A.TURNER, R.L. 
SHIPP, 77-9; Transistor 1024 Channel Time-of-Flight Ana- 
lyzer, F.PETREE, 81-4; Instrumentation and Control System 
for Radioactive Fluid Processes, D.S.TOOMB, 85-94; Wide 
Range Gamma-Neutron Monitor, R.L.SCHUCH, D.L.WIL- 
LIAMS, F.N.HAYES, 95-8; Compensated Ion Chambers, E.B. 
HUBBARD, 99-106; Differential Transformer in High Tem- 
perature Nuclear Radiation Environments, R.L.MOORE, 107- 
sie 


Organic Reactor Process Instrumentation, D.J.SOBO. ISA 
—Proe Preprint 2-SF60 for meeting May 9-12 1960 3 p. How 
use of conventional process variables can be readily accom- 
plished by using existing techniques; instrumentation for 
measurement of flow, pressure, and liquid level. 


Present Needs in Instrumentation and Control Technology 
for Nuclear Power Reactors, F.C.LEGLER. Nuclear Eng 
Science Conference, 6th, New York City, 1960—Preprint n 
35 10 p. (Published by Engineers Joint Council, New York). 
Areas of future investigation for development of economic 
nuclear power are summarized; results of survey of neutron 
flux instrumentation, reactivity control, and other aspects. 


Resistivity Monitor to Indicate Oxide Content of Sodium, 
L.R.BLAKE. Instn Elee Engrs—Proe v 107 pt A (Power 
Eng) n 34 Aug 1960 p 383-94. Two types of meters installed 
in Dounreay fast reactor for measuring electric resistivity of 
sodium or sodium-potassium flowing at operating temperature 
in pipe, to provide indication of impurity level, particularly 
of oxygen; meters are sensitive to change in resistivity of 
one part in 10° in oxygen level; change in liquid-metal 
temperature of only 0.04 C will also produce this effect. 
Paper 3278M. 


Sources of Instrument Faults. Nuclear Eng v 5 n 49 June 
1960 p 241-2. Emphasis on fail-to-safety in reactor instru- 
mentation, has increased tendency to design equipment 
capable of initiating shutdown on its own spurious signals; 
sources of spurious signals are primarily electronic, but can 
also originate from cabling systems, power supply systems, 
and failure of components as relays and thermionic values: 


information compiled from questionnaires submitted to reactor 
operators, 


Towards Greater Reliability, R.D.TROTTER, F.T.LAW. 
Nuclear Eng v 5 n 52 Sept 1960 p 391-2. Choice of instrument 
for specific application should be considered from point of 
view of performance specification, choice of components, 
method of construction, evaluation against other available 
instruments, factory test specification, and maintenance. 


Transients in Logarithmie Count-Rate and Period Meters, 
B.B.BARROW, R.MAITLAND. AIEE—Tyans vy 79 pt 1 (Gom- 
munication & Electronics) n 50 Sept 1960 p 362-9. Analysis 
of several classes of differentiating networks, in connection 
with general problem of differentiating signal, while filtering 
out undesired wide-band noise; experimental measurements of 
transient performance, involving simple log-diode circuit and 
entire period meter. Paper 60-511. 
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Italy. 


Lubrication. 
Magnets. 
Maintenance and Repair. 


Mandrels. 
Manufacture. 


NUCLEAR REACTORS—Continued 


Transistorized Nuclear Reactor Count Rate Channel, J.H. 
CAWLEY. IRE Nat Convention Ree v 7 pt 9 (Human Factors 
in Electronics, ete) 1959 p 183-9. Transistorized count-rate 
and log count-rate channel used for bringing TRIGA nuclear 
research reactor from source count range to intermediate 
power range described; instrumentation responds to fission 
counter pulses with rise times of order of 0.25 usec and 
200 uv in amplitude. 


Transistorized Source-Range Reactor Instrumentation, R.R. 
HOGE. IRE Nat Convention Ree v 7 pt 9 (Human Factors 
in Electronics, etc) 1959 p 190-5. Pulse amplifier and dis- 
criminator circuits of wide range logarithmic pulse counting- 
rate meter described; transistor circuits permit operation 
of pulse-counting instrumentation up to 200 ft from neutron 
proportional counters using nothing but low-noise coaxial 
cable for interconnection; drift-free operation in wide range 
of ambient temperatures exhibited; wide variations in power 
line voltage tolerated and total power consumption is 10 w. 


Trends in French Reactor Instrumentation, J.WEILL, P. 
DESNEIGES. Nuclear Eng & Science Conference, 6th, New 
York City, 1960—Preprint n 61 18 p. (Published by Engineers 
Joint Council, New York). Recent trends in French instru- 
mentation for nuclear reactor control emphasize transistorized 
equipment, digitalized information, and increase in automa- 
tion and safety measures; examples are described covering 
various types of neutron detectors, burst can detectors, and 
health measurement devices. 


Trends in French Reactor Instrumentation, 
Nuclear Power vy 5 n 48 Apr 1960 p 124-6. Survey of 
recently developed instruments for reactor control, health 
physics measurements, and burst slug detection, indicate con- 
tinued emphasis on miniaturization. 


Wide-Range Neutron Detector and Monitoring Instrument, 
K.G.A.PORGES, T.E.KLIPPERT. Nuclear Science & Eng v 
7 n 2 Feb 1960 p 147-55. Boron-lined proportional counter 
developed whose cathode diameter varies continuously, thereby 
varying gas multiplication along length of counter; sensitive 
area of cathode becomes function of applied voltage, electrical 
amplification, and pulse-height discrimination; approximately 
logarithmic relationship between neutron flux and voltage 
predicted for instrument was confirmed. 

See also Nuclear Reactors—Accident Prevention. 

Criteri di progetto dei sistemi di ventilazione per l’impianto 
nucleare SORIN di Saluggia, G.CAROLEI. Termotecnica v 14 
n 2 Feb 1960 p 67-81. Design criteria of system for ventila- 
tion of SORIN pool type nuclear reactor in Saluggia; reactor 
design and conditions of air pollution control; advantages 
of air conditioning over thermo-ventilation; data on air 
conditioning of various parts of nuclear plant; safety condi- 
tions and control. 


L’esperimento critico iniziale del reattore Avogadro RSI, 
della SORIN, A.ASCARI, G.HORN, E.PEDRETTI. Energia 
Nucleare v 6 n 12 Dee 1959 p 753-62. Start-up of SORIN 
Avogadro RSI reactor, and account of preparation for 
start-up; check of control instrumentation and training of 
staff specifically dealt with; description of main start-up 
equipment and report on first critical experiment. 


M.SURDIN. 


See Lubrication—Nuclear Power Plants. 
See Magnets—Permanent. 


Repair of Failed Nuclear Thermal- 
Hydraulic Experimental Loop Vessel, E.B.LaVELLE. Welding 
J v 39 n 8 Aug 1960 p 802-7. Details of damaged vessel and 
of high temperature high pressure loop; occurrence of failure 
and its inspection; sectioning of vessel; procedure qualifica- 
tion for shell joints; forming and welding of replacement sec- 
tion, and alignment and support fixture for it; stress relief; 
documentation of repairs; causes of vessel failure; reinstalla- 
tion of preheaters; importance of giving great attention to 
relation of possible service conditions to design requirements 
is emphasized. 


Review and Evaluation of Maintenance Concepts for Liquid 
Metal Fuel Reactors, J.J-HAPPELL, editor. Babcock & Wil- 
cox Co—BAW-1047—Mar 1958, 115 p. (Available from OTS, 
Washington, DC $3.00). Maintenance concepts for large scale 
externally cooled reactors have been conceived and evaluated 
with regard to methods and costs; of 7 conceptual schemes, 2 
have been selected as most promising for study and future 
development, as they apply to single region (converter) and 
two region LMFR plants generating 825 Mw/(t) and 315 
Mw(e). 

See Forgings—Machining. 
See also Nuclear Reactors—Fuel Elements. 


Aluminum Welding and Manipulation, I.U.ALFREDSSON. 
Nuclear Eng v 5 n 52 Sept 1960 p 405-8. Swedish methods 
employed in aluminum welding by Svenska Metallverken are 
discussed with reference to work done at Studsvik Nuclear 
center, and others; welding performed on RO reactor tank 
and outlets, reactor pool liner, piping system, decay tanks, 
and heat exchangers is described; including procedures and 
techniques for both shop and field assembly. 


NUCLEAR REACTORS—Continued 


Automatic Welding of Nuclear Power Plant, J.DANKS. 
Welding & Metal Fabrication v 27 n 12 Dec 1959 p 473-4. 
Lincolnweld Universal Tractor Welding Unit installed at 
International Combustion Co, Ltd, for fabrication of heat 
exchangers for Advanced Gas-Cooled Reactor at Windscale; 
unit is designed to weld in all downhand positions, i.e., butt 
welds, fillet welds and lap welds, but with special provision 
for horizontal/vertical welding; procedure for successful 
welding circumferential seams of strakes carrying support 
feet described. 


Fabrication of Zirecaloy-2 In-Pile Pressure Tube, J.G.GOOD- 
WIN. Metal Progress v 77 n 4 Apr 1960 p 93-6. Zircaloy-2 
pressure vessel used in pressurized water reactor, serves as 
container for fuel elements on which radiation tests are made; 
components, machined from extrusions and forgings, were 
welded together to form complete assembly ; successful fabrica- 
tion of Zircaloy-2 demonstrates that with special attention 
it can be formed into shapes by conventional methods despite 
its undesirable working characteristics. 


Four Fussy Techniques Build Army’s Power Reactor. Am 
Mach v 104 n 2 Jan 25 1960 p 119-21. Special techniques 
applied at Alco Products, Dunkirk, NY are mandrelled forg- 
ings, welded-on stainless cladding, precision machining com- 
bined with intensive inspection, and fine finishing on such 
parts as studs and nuts to prevent field failures; operations 
described. 


Fuel-Channel Sleeves. Aircraft Production v 22 n 9 Sept 
1960 p 328-34. Methods and techniques adopted from aircraft 
practice by Vickers-Armstrongs Ltd, in machining of fuel 
channel sleeves for reactors of Berkeley atomic-power sta- 
tion; magnesium-alloy, Magnox A.12, was chosen as material ; 
special precautions to be taken; machining, welding, milling 
operations and equipment used. 


Joining of Zircaloy to Austenitic Stainless Steel, K.H. 
KOOPMAN. US Atomic Energy Commission—Tech Informa- 
tion Service Extension TID-7562 Jan 1959 p 32-56. Develop- 
ment of technique for producing strong, ductile joint between 
Zircaloy and stainless steel was required in order to take 
advantage of Zircaloy-2 as structural material in pressurized 
water reactors; brazing, arc welding, and resistance welding 
processes were tried along with ultrasonic welding and diffu- 
sion bonding in vacuum furnace or brazing under high purity 
inert gas atmospheres; diffusion bonding in vacuum furnace 
at 1000 to 1020 C gave good quality joints. 


Nuclear Reactor Construction Depends on Precision Weld- 
ing, C.R.ALLISON, Jr, J.LaFORCE. Machy (NY) v 67 n 2 
Oct 1960 p 109-13. Fully automatic Unionmelt submerged arc 
welding equipment for producing core structurals for atomic 
reactor; important part of equipment is 6-channel instrument 
which records voltage, amperage, two electrode-wire feed 
speeds, etc; welding of huge stainless steel core components ; 
Heliare and Sigma welding for assembling reactor core from 
basic building blocks called nuclear fuel rod segments; 
zirconium alloy control rod guide tube joined by Heliare butt 
welding. 

Nuclear Reactor Vessels, A.H.GAINES, T.FLOYD. Ord- 
nance v 44 n 238 Jan-Feb 1960 p 649-52. Equipment installed 
by Combusion Eng in Chattanooga plant to meet special 
needs of nuclear component fabrication is described; welding 
machines automatically weld seams over 18 in. thick, and 
automatically deposit stainless steel weld metal to clad sur- 
faces in contact with reactor coolant; projects undertaken 
include design, development, and fabrication of reactor vessel, 
rotating plug, and internals for fast-breeder reactor. 


Plug Welding on Fuel Guide Mechanism for Berkeley Nu- 
clear Reactor, C.PHILLIPS. Welding & Metal Fabrication 
v 28 n 6 June 1960 p 216-28. Fabrication of parts described, 
with special emphasis on method of welding fuel trumpet 
locating plates; problems presented by requirement of weld- 
ing these plates to tight tolerances; suitable technique for 
plug welding developed was proved satisfactory and welding 
completed to within tolerances required. 


Studies of Methods for Sealing Ends of Reactor Fuel Rods 
for PWR, J.J.VAGI, D.C.MARTIN. Welding J v 39 n 10 
Oct 1960 p 443s-8s. Various types of pressure bonding, and 
resistance of fusion welding evaluated to find useful method 
for sealing ends of Zircaloy 2-clad, U12 w/o Mo-cored fuel 
rods ; tests indicated that resistance upset welding was promis- 
ing; tension test fractures occurred in Zircaloy 2 end caps 
away from weld joint when materials were vacuum treated 
prior to upset welding; attempts to fusion weld overlay on 
ends of rods resulted in end seals that had uranium at 
surface. 


Welding of Stainless Steel Which Contains More than One 
Per Cent Boron, N.BALAI. US Atomic Energy Commission— 
Tech Information Service Extension TID-7562 Jan 1959 p 
15-31. Stainless steel type 304 was arbitrarily selected as 
reference material in order to preduce alloy with as low 
strategic index as practicable; welding techniques were de- 
veloped which permitted incorporation of low ductility 1 and 2 
wt % boron stainless alloys into various EBWR neutron ab- 
sorbers inside reactor pressure vessel and in fuel storage 
rack. 
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Zirconium Alloy Tubes Improve Reactor Design. Welding 
Engr v 45 n 5 May 1960 p 58. Large-diameter pressure tubes 
57 ft long and weighing 425 lb, have made possible new 
concept in nuclear production reactors; fuel elements will 
be inserted into these welded Zircaloy-2 tubes, rather than 
in one big pressure vessel for reactor now built at Hanford 
Works, Richland, Wash; extrusion, welding and reduction of 
tubes to finish size described. 

Marine. See Aircraft Carriers—Nuclear; Nuclear Reactors— 
Materials; Nuclear Reactors—Moderators; Nuclear Reactors 
—Shielding; Nuclear Reactors—Simulators; Ship Propulsion 
—Nuclear. 

Materials. See also Beryllium and Alloys; Boron; Columbium ; 
Crystals—Irradiation ; Graphite; Magnesium and Alloys; Mag- 
netic Materials—Irradiation; Metallic Compounds; Metals, 
Rare and Minor; Metals and Alloys; Metals and Alloys—In- 
clusions; Nuclear Reactors—Control Rods; Nuclear Reactors 
—Corrosion; Nuclear Reactors—Design; Nuclear Reactors— 
Fuel Elements; Nuclear Reactors—Manufacture; Nuclear Re- 
actors—Moderators; Nuclear Reactors—Shielding; Radiation ; 
Rare Earths; Steel—lIrradiation; Steel Manufacture—Elec- 
tric Furnace Process. 


Absorption Cross Section of Copper for Thermal Neutrons, 
D.J.DONAHUE, R.A.BENNETT, D.D.LANNING. Nuclear 
Science & Eng v 7 n 2 Feb 1960 p 184-6. Rate of neutron 
absorption in several Au and Cu samples measured in PCTR 
for two different configurations of fuel and moderator; from 
these rates, and corresponding Cd ratios, ratio of Cu to Au 
absorption rates for thermal neutrons, and of thermal- 
neutron absorption cross section of Cu to that of Au, has 
been determined. 


Aluminum Alloys for Water-Cooled Power Reactors, E.C.W. 
PERRYMAN. Brit Nuclear Energy Conference—J v 5 n 2 
Apr 1960 p 97-109. Indexed in Engineering Index 1959 p 916 
from Inst Metals—J Oct 1959. 


Aluminium Alloys for Water-Cooled Reactors, J.B.COTTON. 
Nuclear Power v 4 n 42 Oct 1959 p 100-2. New Al-Fe-Ni 
alloys with additions of Si, Ti, Be, or Zr have performed 
satisfactorily as fuel canning materials in research reactors 
in United States and USSR; they demonstrated ability to 
resist catastrophic corrosion due to Hz penetration; composi- 
tions of some new British alloys, and others which show 
promise are discussed. 


Apparatus for Measurement of Surface Area of Irradiated 
Coarse Powders, F.D.LEIPZIGER, L.A.ALTAMARI. Nuclear 
Science & Eng v 8 n 4 Oct 1960 p 312-14. Apparatus has 
been designed for determining surface area of highly radio- 
active coarse particles; system uses krypton as adsorbate 
and thermistor manometer to measure pressures; measure- 
ments have been made on samples with areas as low as 50 
em? ; Ba construction, and precision of system are dis- 
cussed, 


Art and Science of Encapsulation, J.H.STANG, E.M. 
SIMONS. Battelle Tech Rev v 8 n 8 Aug 1959 p 3-8. Dis- 
cussion of methods and parameters involved in study of 
behavior of materials subjected to simultaneous radiation and 
high temperatures, in nuclear reactors; design of various 
capsules considered with regard to heat transfer, temperature 
control, and problems of specimen mounting. 


Beryllium. Nuclear Eng v 5 n 44 Jan 1960 p 31-2. Because 
of its attractive nuclear properties, Be is receiving intensive 
development in United Kingdom; industrial development is 
reviewed for its application as fuel canning material, and 
for production of uniform tubes of adequate purity and 
ductility. 


Beryllium Oxide and its Uses, J.ELSTON. Nuclear Power 
v 5 n 48 Apr 1960 p 131-3. Review of applications of berryl- 
lium oxide as moderator or reflector in French nuclear 
reactor technology; photomicrographs, tabular and graphical 
data; 14 refs. 


Boiler Model Tests of Materials for Steam Generators in 
Pressurized Water Reactor Plants, E.HOWELLS, T.A.Mc- 
NARY, D.E.WHITE. Corrosion v 16 n 5 May 1960 p 111-15. 
Materials tested included stainless steel, carbon steel, Croloy 
2%, Croloy 16-1, nickel, Inconel, and Monel, considerable 
attention given to problems involving stress corrosion crack- 
ing, particularly to Type 347 stainless steel tubing; other 
topies discussed inelude control of dissolved oxygen con- 
centration, pitting corrosion, and location of tubing areas 
most susceptible to corrosion. 


Cathodic Bombardment Etching of Nuclear Materials, D. 
ARMSTRONG, P.E.MADSEN, E.C.SYKES. J Nuclear Matls 
v ln 2 July 1959 p 127-385. Simple apparatus described for 
cathodic etching by ionic bombardment; etching eonditions for 
variety of metals, alloys and ceramics, including Th, U, UC 
and UOs2, reported. 


Ceramic Materials for Nuclear Reactor Controls and Poison, 
G.L.PLOETZ. Am Cer Soe—Bul v 39 n 7 July 1960 p 362-5. 
Ceramic and cermet materials being used and considered 
include ceramic oxides, carbides, borides, and glass composi- 
tions ; most important are boron carbide and lanthanon 
oxides of Eu, Gd, Sm, and Dy; neutron absorbing glass 
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compositions based on cadmium rare earth borate system. also 
are under consideration; tables show nuclear characteristics 
of control poison, control materials recommended for various 
types of reactors, etc. 30 refs. 

Ceramics for Reactor Materials, J.KORETZKY, W.C. 
RILEY. Battelle Tech Rev v 9 n 2 Feb 1960 p 11-15. In per- 
sistent effort to improve efficiency of nuclear reactor, ceramic 
materials continue to command marked attention; significant 
ceramic materials now in use or under consideration for use 
in reactors are reviewed; consideration is also given to pos- 
sible new developments that are outgrowths of recent re- 
search. 

Cladding and Structural Materials. Reactor Core Matls v 3 
n 3 Aug 1960 p 37-50. Review of recent developments covers 
corrosion of Nb, Zr, Al, and Fe, Ni, and Co _ base alloys, 
radiation effects in nonfuel materials, and metallurgical and 
mechanical aspects of cladding and structural materials. 82 
refs. 

Die Entwicklung einiger Reaktormetalle in der westlichen 
Welt, K.H.FRANK. VDI Zeit v 102 n 11 Apr 11 1960 p 
409-23. Development of some reactor metals in western world ; 
review covering thorium, beryllium, zirconium, hafnium, and 
lithium. 83 refs. 

Dosage des impuretés dans quelques produits chimiques et 
métallurgiques destinés a l’énergie nucléaire, J.C.HUTTER. 
Energie Nucléaire v 1 n 4 July-Aug 1959 p 172-6. Determina- 
tion of impurities in some chemical and _ metallurgical 
products for nuclear energy applications; spectrographic 
methods used in industry for purity control of nuclear beryl- 
lium oxide, beryllium, and graphite; for some impurities, 
admixture of various other impurities increases detection sen- 
sibility. 

Effect of Nuclear Radiation on Engineering Materials, A.H. 
COTTRELL. Brit Nuclear Energy Conference—J v 5 n 2 
Apr 1960 p 64-77; see also abstract in Machy Market n 3083 
Dee 17 1959 p 21-2. In considering progress of various reactor 
projects, it is noted that homogeneous aqueous reactor has 
no future unless corrosion by uranium salt solutions can 
be overcome, while Windscale reactors have been closed down 
due to effect of radiation on graphite; electronic, knock-on 
and transmutation damage to various metals, including in- 
stability of U fuel rods is considered. Abstract of paper be- 
fore Instn Mech Engrs. 


Effective Cadmium Cutoff Energies, R.W.STOUGHTON, J. 
HALPERIN, M.P.LIETZKE. Nuclear Science & Eng v 6 n 
5 Nov 1959 p 441-7. Effective cutoff energies for point 1/v 
absorbers inside spherical and cylindrical Cd filters calculated 
for thermal reactor neutrons; neutron spectrum assumed 
Maxwellian plus 1/E component; parameters varied were 
thickness of filter, Maxwellian temperature, and Maxwellian 
to 1/E flux ratio; because of sensitivity of effective cutoff 
to Maxwellian flux parameters for thin filters it is recom- 
mended that filter thicknesses of 40 mils be used. 


Extension of Variational Calculation by Kushneriuk and 
McKay to Evaluate Extrapolation Length of Fuel and Ab- 
sorber Elements, B.LMONTAGNINI. Energia Nucleare vy 7 n 
10 Oct 1960 p 724-35. Extension is accomplished by generaliz- 
ing treatment of certain escape probability functions which 
play fundamental role in method, so that geometrical struc- 
ture of element is properly accounted for; general variational 
formulation has been left unaltered. (In English). 


Fabricating Inconel Piping Systems for TF-65 Loop and 
DIG Prototype, E.H.IRWIN. Nucleonics v 18 n 9 Sept 1960 
p 118 120, 122, 125. Interest has increased in use of Inconel 
for nuclear systems; unlike stainless steels Inconel provides 
immunity to stress corrosion cracking when Cl- ions are 
present in water; material selection, hot forming, welding 
procedures, and other aspects of fabrication described for 
manufacture of Inconel pipe and fittings for primary cooling 
prlsiacees of prototype reactor (DIG) for nuclear powered de- 
stroyer. 


Fabrication of Boron by Powder Metallurgical Techniques, 
P.BEST, S.R.TWIGG. Metallurgia v 62 n 372 Oct 1960 p 
146-52. Investigation into fabrication of boron into shapes, 
with view to use in nuclear reactor control rods, has shown 
that boron-rich alloys containing about 10 wt-% of such 
metals as nickel, copper and manganese, can be fabricated by 
simple hot pressing technique; bulk density of compacts is 
suitable for certain types of nuclear reactor. 


Filtration in Reactor Gas Circuits, P.J.FROGGATT. Nu- 
clear Eng v 4 n 42 Nov 1959 p 406-7. Major problem in 
development of carbon dioxide-cooled nuclear plant is filtra- 
tion and collection of dust entrained by gas; in past, cut-off 
properties of relevant filters have been rated by American 
Specification MIL-5504A ; new filter satisfying more stringent 
demands has been developed. 


For High Temperature Protection-New Ceramic Coatings. 
Nuclear Energy Engr v 13 n 186 Sept 1959 p 448-9, 454. 
Materials have important application for shields, moderators, 
fuel rods and other nuclear components used in high tem- 
perature service; most promising are combinations of high 
hariym frits and cerig-chromie oxides, developed by National 
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Bureau . of Standards ; data on composition, average neutron 
absorption cross section (barns), softening point, and fritting 
temperature for most promising coatings. 


Formulation of | Gamma-Radiation-Resistant PVCS oH: 
WELLS, I.WILLIAMSON. Chem & Process Eng v 41 n 5 
May 1960 p 191, 198. Need for elastomeric materials from 
which to fabricate gaskets, flexible sheathing, coverings, ete, 
In construction of nuclear power stations; five plasticizers 
selected for _test; results indicate that PVC compounds 
plasticized with tritolyl phosphate show less physical de- 
terioration under y-irradiation than those made with other 
plasticizers tested. 


Fundamentals of Inert-Gas Agglomeration and Swelling in 
Metals, R.S.BARNES. Met Soe of AIME—Nuclear Metallurgy 
v 6 n 9 1959 p 21-4. Unless material is used at low tem- 
perature, in well-cooled research reactor, gas produced will 
normally form bubbles with associated swelling; swelling 
will normally be small unless bubbles are able to grow large, 
if temperature is high, or at lower temperatures if there is 
mechanism for gas to attain low pressure by bubble cracking, 
grain boundary Sweeping processes, etc; if other processes 
are eliminated, swelling will be small at normal operating 
temperatures. 


High Temperature Creep and Anelastic Phenomena in 
Polycrystalline Refractory Oxides R.CHANG. J Nuclear 
Matis vin 2 July 1959 p 174-81. AlsO3 and BeO studied; 
activation energies for both “steady-state” creep and grain 
boundary relaxation approximately 2.0x10° calories per mole 
for AleOs and 1.2x10° for BeO; addition of small amounts of 
Cr203 or LazO3 to AlzO3s, and MgO to BeO introduces addi- 
tional grain boundary relaxation peaks at lower temperatures 
and reduces grain boundary viscosity. 


Influence du cobalt sur l’activation des aciers dans les 
reacteurs nucleaires, P.MALDAGUE. Revue M: Revue de la 
Mecanique v 5 n 3 1959 p 115-19. Influence of cobalt on 
activation of steels in nuclear reactors; results of activa- 
tion calculations in typical cases indicate that cobalt con- 
mee of steels for reactors should not be reduced below current 
evel. 


Investigation of Neptunium-Uranium Equilibrium Diagram, 
P.G.MARDON, J.H.PEARCE. J of Less-Common Metals v 1 
n 6 Dec 1959 p 467-75. General form of Np-U diagram de- 
termined; there is high solubility of uranium in a and 8 
phases of neptunium and of neptunium in @ and Bf phases of 
uranium; room temperature solubility of mneptunium in 
a-uranium has unusually high value of 43 wt-%; there is 
one intermediate phase in system, stable up to 650 C and 
existing between 75 and 48 wt-% neptunium at room tem- 
perature; its crystal structure is simple cubic and it is 
isomorphous with zeta phase in Pu-U system. 


Issledovanie svoistv i struktury metallov i nekotorykh stalei 
posle oblucheniya ikh bystrymi neitronami, Sh.Sh.IBRAGI- 
MOV, V.S.LYASHENKO, A.IL.ZAV’YALOV. Atomnaya Ener- 
giya v 8 n 5 May 1960 p 413-19. Structures and properties of 
some metals and steels after irradiation with fast neutrons 
and subsequent heat treatment; annealing of defects in 
crystal lattice; study of kinetics and determination of activiza- 
tion energy for eliminating defects. 


Low Impurity Core Material, D.D.FOLEY, G.P.PANCER, 
J.L.ZEGGER. Nuclear Eng & Science Conference, 6th, New 
York City, 1960—Preprint Paper n 7 21 p. (Published by 
Engineers Joint Council, New York). Increasing demand for 
special stainless steels, have varied from low Co and Ta 
impurity levels in 300 series, to absence or presence of B; 
numerous impurity levels specified and resultant high pre- 
miums, have been of considerable interest; considerations of 
activity buildup as related to low impurity material and 
methods of determining practical impurity levels. 


Low-Temperature Transport Properties of Commercial 
Metals and Alloys—4. Reactor Grade Be, Mo, and W, R.L. 
POWELL, J.L.HARDEN, E.F.GIBSON. J Applied Physics v 
31 n 7 July 1960 p 1221-4. Thermal conductivity, electrical 
resistivity, Lorenz ratio, and thermoelectric power are given 
in temperature range 4-120 K for four reactor grade metals: 
two-types of beryllium, molybdenum, and tungsten, latter two 
doped with ThO2; various components of electronic and 
lattice thermal conductivities and resistivities are resolved, 
and residual electrical resistivities determined. 


Machining of Reactor Materials, A.A.SCHMIDT, B.L. 
RICHARDSON, J.R.ROUBIK. Engrs’ Digest v 20 n 12 Dec 
1959 p 497-502, 521. Paper is concerned with machining 
properties of cladding materials for fuel elements and shield- 
ing materials as well as with machining of uranium; use of 
Zircaloy-2 in tubular shapes or in form of plates; aluminum 
X-8001, developed at Argonne Nationa] Laboratory ; Mallory 
1000, used as shielding material against gamma and X-rays ; 
graphite and concrete; protection against radiation and 
toxicity. 

Magnesium Alloys for Nuclear Engineering, C.J.SMITH. 
Metal Industry v 97 n 6, 7 Aug 5 1960 p 107-10, Aug 12 p 
127-9. Magnox alloys discussed; semi-manufacturing processes ; 
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secondary fabrication ; process control; metallurgical factors; 
inspection techniques; research and development work on 
magnesium alloys. 


Magnesium in Nuclear Power, E.F.EMLEY. Metal Industry 
v 97 n 5 July 29 1960 p 89-91. Background of experience 
of alloy development and application; fuel element com- 
ponents; alloys for canning; improved alloys developed; Mg 
alloys for ancillary components. 


Materials. Power Reactor Technology v 3 n 2 Mar 1960 
p 42-51. Review of recent developments covers fabrication 
of UO: fuel elements, thermal conductivity of UOz fuel ele- 
ments, steam corrosion data for UOz and oxidation of UO2 
in COz. 24 refs. 


Materials for Portable Nuclear Reactors, E.J.MULLARKEY. 
Matls in Design Eng v 52 n 4 Oct 1960 p 107-14. Problems 
in selection of fuel, control, moderator, reflector and shielding 
materials for portable research and training reactors. 


Materials for Pressurized Water Reactors, W.E.BERRY. 
Battelle Tech Rev v 9 n 6 June 1960 p 3-8. While corrosion 
problems are minimized in pressurized water reactors, matter 
nevertheless requires additional study; various materials for 
applications as fuels, fuel cladding, structural members, 
pressure vessels, control rod material and special purposes of 
wear resistance, bearings, springs, etc, are reviewed. 


Materials for Use in Nuclear Reactors, B.YATES. United 
Kingdom Atomic Energy Authority—Indus Group Head- 
quarters—IGRL-IB/R-15 (2nd ed) 1958, Risley, Warrington, 
Lancashire, Great Britain, 55 p. (Available from H.M. 
Stationery Office, York House, Kingsway, London W.C. 2, 
s4 p6). Bibliography of 366 references compiled from books, 
unclassified reports, and journals, as aid in selection of 
materials for use in reactors and reactor environments; ma- 
terials covered include Al, Be, B, ceramics, refractories, con- 


crete, cement, Cu, graphite, Mg, Mo, Ni, Nb, organics, 
steel, Ta, Sn, Ti, W, V, and Zr. 

Mekhanicheskie svoistva i mikrostruktura nekotorykh 
kostruktsionnykh materialov posle oblucheniya neitronami, 


I.M.VORONIN, V.D.DMITRIEV, Sh.ShIBRAGIMOV, V.S. 
LYASHENKO. Atomnaya Energiya v 8 n 6 June 1960 514-18. 
Mechanical properties and microstructure of structural ma- 
terials irradiated by neutrons; effect of radiation on austenite, 
ferrite and martensite steels and molybdenum materials dur- 
ing operation of First Nuclear Power Plant reactor; de- 
crease in plasticity observed; differences in character of 
friability of molybdenum and steel. 


Neutron Rethermalization Cross Section Measurements in 
Graphite, R.A.BENNETT, R.E.HEINEMAN. Nuclear Science 
& Eng v 8 n 4 Oct 1960 p 294-9. Thermal neutron absorption 
rate in “1/nu’”’ materials observed near discontinuity in tem- 
perature of graphite moderator; experimental data used to 
obtain transfer cross sections, called rethermalization cross 
sections; cross sections obtained for crystalline graphite are 
small compared to those expected for gaseous graphite, but 
they increase by factor of about seven, from lowest tempera- 
ture of 108 K to highest temperature of 666 K. 


New Shielding Materials for High-Temperature Application, 
H.E.HUNGERFORD, R.F.MANTEY, L.P.Van MAELE. Nu- 
clear Science & Eng v 6 n 5 Nov 1959 p 396-408. Three 
reasonably cheap materials which are structurally stable and 
able to withstand high temperatures and high radiation 
fields; caleulations indicate good neutron attenuation prop- 
erties; materials have undergone extensive development and 
testing for both physical and radiation effect data; they are 
serpentine rock, calcium borat, and borated diatomaceous 
earth. 


Niobium—Promising High-Temperature Reactor-Core Ma- 
terial, J.A.DeMASTRY, R.F.DICKERSON. Nucleonics v 18 n 
9 Sept 1960 p 87-90, 132, 134, Columbium (niobium) is out- 
standing among refractory materials for nuclear reactor ap- 
plications over 1600 F, and offers high strength alloys, low 
capture cross section, and fabricability and stability in non- 
oxidizing atmospheres; properties are reviewed and compared 
with other materials; extensive tabular and graphcal data. 
35 refs. 


Nuclear Eng Data Sheet—No. 14 Steel. Nuclear Eng v 4 n 
40 July-Aug-Sept 1959 p bet. 298-299. Tabular and graphical 
data for physical and mechanical properties of ferritic mild 
steels, low alloy Cr-Mo Steels, and austenitic stainless steels, 
including information on irradiation effects. 


Opredelenie rastvorimosti metalloy v litii, Yu.F.BYCHKOV, 
A.N.ROZANOV, V.B.YAKOVLEVA. Atomnaya Energiya v 7 
n 6 Dee 1959 p 531-6. Solubility determination of metals in 
lithium; solubility data for U, Zr, Fe, Ni, Ti, Mo, Ni, and 
Be at temperatures of 700-1000 C; stability problems and 
mechanism of corrosion. 


Phase Diagrams of Nuclear Reactor Materials, R.E.THOMA, 
Editor. Oak Ridge National Laboratory—ORNL-2548—TID- 
4500 (15th ed), Nov 20 1959, 205 p. (Available from OTS, 
Washington, DC $3.50). Compilation of phase diagrams for 
possible nuclear reactor materials developed at ORNL and 
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other sources over period 1950-1959; systems covered include 
metal, 4, metal-fused-salt, 5, fused salt, 88, oxides and 
hydroxides, 6, aqueous, 42. 

Plutonium-Aluminum Solid Solubility and Diffusion Studies, 
A.K.HALL. Nuclear Science & Eng v 8 n 4 Oct 1960 p 
283-8. Solid solubility and diffusion of Pu in Al studied at 
600 GC; eylindrical diffusion couples prepared by coextrusion 
consisted of core of 7% Pu-93% Al alloy clad with Al; 
quantitative autoradiography utilized to determine solid 
solubility, while metallographic measurement furnished data 
for calculation of diffusion coefficient. 


Preparation of Large Plutonium-Beryllium Neutron Source, 
K.L.WAUCHOPE, J.BAIRD. J Nuclear Matls v 1 n 2 July 
1959 p 191-5. Pu-Be alloy neutron source, containing 100 ¢ 
Pu and 68 g Be prepared by reduction of PuOz with Be 
followed by vacuum sintering at 1450 C to form mechanically 
strong, non-friable compact; compact sealed in double Al 
container; neutron output from source is 1.01 plus or minus 
0.03x107 neutrons/sec. 


Qualification of Inconel for Nuclear Power Plant Applica- 
tions, H.R.COPSON, W.E.BERRY. Corrosion v 16 n 2 Feb 
1960 p 123-9. Suitability of Inconel for service in steam 
generation system investigated; corrosion tests conducted in 
simulated primary and secondary reactor waters; stressed 
specimens, weldments, galvanic couples, and crevice specimens 
included; under all conditions tightly adherent film formed 
on specimens and corrosion rates were comparable to those 
of austenitic stainless steels; Inconel alloy does not suffer 
intergranular attack or stress corrosion cracking in reactor 
waters. 


Radiation and Electronic Design, P-BARRATT. Nuclear Eng 
v 56 n 49 June 1960 p 251-4. Electronic equipment, such as 
TV camera for examining fuel channels, is subjected to 
severe radiation in operating reactor; Pye Ltd has evaluated 
type of radiation damage that may be encountered in use of 
metals, semiconductors, inorganic, and organic compounds ; 
response to radiation of capacitors, resistors, valves, tubes, 
quartz erystals, transformers, dry cells, glasses, and lubricants 
are summarized; materials necessary to minimize effects are 
tabulated. 


Radiation Damage: Its Mechanisms and Manifestations in 
Reactor Materials, R.J.BOSNAK. Am Soc Naval Engrs—J v 
72 n 1 Feb 1960 p 15-28. Survey of types of damage pro- 
duced by various kinds of radiation, particularly to metals 
used in reactors; theory of radiation damage; types of 
particles causing damage; changes in physical and mechani- 
cal properties; radiation stability of other substances, in- 
cluding glass, rubber, ceramics, organic liquids, ete, used as 
transparent medium, structural material, lubricant, electric 
insulator; possibilities of minimizing effects. 


Radiographic Inspection, R.S.FORBES. Nuclear Eng v 4 n 
43 Dee 1959 p 442-5. Use of X-radiographiec techniques for 
examining fuel elements, graphite support struts, and welded 
joints in heavy plate; possible application of linear accelera- 
tor and multi-curie source considered. 


Reactor Materials, J.J.-CONNELLY, Jr. Air Univ Quarterly 
Rev v 11 n 3-4 Fall-Winter 1959 p 73-8. Physical, chemical 
and nuclear properties required for reactor use; basic re- 
quirements, functions and conditions which must be met for 
following materials: fuel, moderator and reflector, structure 
and cladding, coolant, and shield materials. 


Selection of Materials of Construction for Reactor Pressure 
Circuits, A.PRINCE. G.E.C. Atomic Energy Rev v 2 n 4 
Autumn 1960 p 205-9. Requirements for steel used in pressure 
vessels, gas ducts, and steam generating equipment, of gas 
cooled power reactor are discussed; C-Mn steel satisfies all 
present requirements, but possibility of brittle fracture must 
be considered; selection of plate, choice of operating con- 
ditions, and necessity for changing conditions during reactor 
life are discussed along with methods of quality control for 
plate, forgings, and welding electrodes. 


Silicon Carbide for Nuclear Reactors, G.M.BUTLER, Jr. 
Am Cer Soc—Bul v 39 n 8 Aug 1960 p 402-7. Silicon carbide 
is compared with graphite and beryllia for components of 
high temperature nuclear reactors; advantages and limitations 
based upon physical characteristics are considered, and avail- 
able forms of silicon carbide are summarized; fuel elements, 
protective claddings, structural members, and thermocouples 
are discussed. 


Some Metallurgical Features of Nuclear Reactors, H.M. 
FINNISTON. Brit Nuclear Energy Conference—J v 5 n 1 
Jan 1960 p 37-48. Metallurgical features of fuels, canning 
materials and pressure vessels of possible nuclear reactors for 
ship propulsion are examined; in particular effects of irradia- 
tion on these materials; fabrication and corrosion behavior in 
various coolants are also reported; ultimate choice of material 
for particular system primarily non-metallurgical in char- 
acter; trends toward oxide fuels and development of Zr 
technology. 


Sravnitel’nyi metod proverki grafita dlya yadernykh reakto- 
rov, LF.ZHEZHERUN. Atomnaya Energiya v 7 n 5 Nov 1959 
p 424-8. Comparative method of graphite testing for nuclear 
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reactors; method, based on _ attenuation measurement of 
thermal neutron flux, is suitable for use on industrial scale ; 
error is less than 2.5%. 

Stahl und Stahlerzeugnisse fuer Atomkern-Energieanlagen, 
F.BRUEHL, L.SCHAEBEN. VDI Zeit v 101 n 34 Dee 1 1959 p 
1645-9. Steel and steel products for nuclear power plants; 
discussion of effects of irradiation by fast neutrons on prop- 
erties of steel, illustrated by data from literature; descrip- 
tion of steels used, and of manufacture of parts for small 
hot water reactor being built at Kahl, West Germany. 


Steel For Reactors and Processing Plants, B-WATKINS. 
Nuclear Eng v 4 n 40 July-Aug-Sept 1959 p 296-303. De- 
velopment of gas-cooled reactors has necessitated construction 
of pressure vessels up to 70 ft diam in 2-4 in. steel plate; 
survey of mechanical, physical, properties and effects of 
exposure to reactor operation; tabular and graphical data. 
48 refs. 


Steels for Nuclear Reactors, H.F.BEEGHLY. Nuclear Science 
& Eng v 7n 1 Jan 1960 p 21-5. Nuclear engineers have rec- 
ognized limitations of some common steels in nuclear en- 
vironments and are pointing out ways steelmaker should go 
in devising steels with more compatible nuclear and chemical 
properties; methods of fabrication, mechanical property data 
and compositions of carbon and alloy, including low man- 
ganese, low residual element steels made for possible nuclear 
uses summarized and compared with standard grades of car- 
bon and alloy steels. 


Thermal Instability Due to Graphite Oxidation, P.J.ROBIN- 
SON, J.C.TAYLOR. Nuclear Eng v 4 n 42 Nov 1959 p 400-3. 
Oxidation of graphite by air is strongly exothermic with 
high positive temperature coefficient at all practical tempera- 
tures; under conditions in which heat generated by oxidation 
exceeds that lost to surroundings, graphite temperature must 
rise at increasing rate until halted by new source of heat 
loss; very high temperatures can result; description of 
experimental procedure, and results of investigation performed 
at Windscale Works, Great Britain. 


Total Cross Sections (of: Ti, V; Y¥, Ta, and) W,” RE. 
SCHMUNK, P.D.RANDOLPH, R.M.BRUGGER. Nuclear Sci- 
ence & Eng v 7 n 2 Feb 1960 p 193-7. Total neutron cross 
sections measured by transmission method for metal samples 
of Sti Vi X. woe, and in energy range from 0.002 to 
0.285 ev; present data is in agreement, within experimental 
error, with previously published data at energies for which 
comparison can be made; absorption cross. sections for 
0.0258-ev neutrons, obtained by fitting 1/v line to total cross 
section at cold neutron energies, give 20 plus or minus 0.9 
and 18.8 plus or minus 0.8 barns. 


Total Neutron Cross Sections of U-233 and U-285 from 
0.02 to 0.08 ev, O.D.SIMPSON, M.S.MOORE, F.B.SIMPSON. 
Nuclear Science & Eng v 7 n 2 Feb 1960 p 187-92. Neutron 
transmission measurements of U-233 and U-235 obtained from 
0.02 to 0.08 ev; 2200 m/sec total neutron cross section values 
calculated from linear least-squares fit to data in _ this 
region and found to be 587 plus or minus 6 and 690 plus or 
minus 10 barns respectively; data taken with Materials Test- 
ing Reactor (MTR) fast chopper with instrument resolution 
of 2 wsec/m. 


Ueber die Verarbeitung von Reaktormetallen, G.SCHNEI- 
DER. VDI Zeit v 101 n 34 Dee 1 1959 p 1637-44. Processing of 
reactor metals; review of special precautions necessary in 
melting, casting, and hot working of uranium, thorium, plu- 
tonium, beryllium, magnesium, zirconium, aluminum, and 
columbium; methods of machining; powder metallurgy proc- 
esses applications in reactors. 26 refs. 


Unique Properties Can Put Ceramics in Nuclear Reactors, 
L.G.WISNYI. Cer Industry v 74 n 2, 3, 4 Feb 1960 p 56-9, 
69-70, 72, Mar p 77-9, Apr p 124-6, 141. Feb: Qualifying 
properties; ceramic materials for three types of fuel element, 
and for control rods. Mar: Ceramie burnable poisons and 
moderators. Apr: Ceramic reflectors, shielding, structural 
materials; cermets, and ceramic coating of metals. 


Uranium Dioxide Compatibility with Refractory Metals, 
Carbides, Borides, Nitrides, and Oxides Between 8500° and 
5000° F, J.J-GANGLER, W.A.SANDERS, I.L.DRELL. NASA 
—Tech Note n D-262 Feb 1960 28 p. Investigation of compati- 
bility with 30 high-melting metals to indicate combinations 
suitable for dispersion type fuel element for nuclear reactor, 
proposed for rockets, ramjets, turbojets, and electrical power- 
plants; hafnium carbide, tantalum nitride, tungsten, and 
tantalum were compatible with UO2 up to 5000 F; molybde- 
num and columbium up to their melting points. 


Wismut in der Kerntechnik, W.MIALKI. Metall v 14 
Sept 1960 p 863-7. Bismuth in nuclear engineering ; sae? 
under following headings: principle of homogeneous reactors 
using solutions ; requirements for metallic solvents for ura- 
nium ; bismuth as solvent; preparation and properties of 
bismuth ; corrosion behavior of liquid bismuth; heat transfer 
by liquid bismuth. 


Measurements. See also Nuclear Reactors —-Instruments; Nu- 
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Approximate Gamma Ray Flux Calculations Outside Reactor 
Core, M-.ROOS. Acta Polytechnica Scandinavica (Physics in- 
cluding Nucleonics Ser) n 4 1960 24 p. Several methods are 
discussed for manual calculation of flux outside cylindrical 
core of heterogeneous thermal reactor with cylindrical rod 
fuel elements ; effects of various approximations are investi- 
gated; it is concluded that one particular method is best suited 
for computer machine programming. 


Automatic Data Reduction for Critical Assemblies, T.M. 
MILLER, T.J.KIKTA, S.H.LEVINE, W.F.VOGELSANG. Nu- 
cleonics v 18 n 8 Aug 1960 p 86-7, 89-90, 92-3. System of on- 
line data reduction developed to handle data from critical 
facility consists of digital scanner (LLGP30) which receives 
pulses from critical assembly, and translator which puts sig- 
nals from scanner into form acceptable to small digital com- 
puter for processing; data processed includes period measure- 
ments, temperature conversions, purity checks, buckling, tem- 
perature coefficients, ete. 


Calculating Gamma Spectra from Reactors, R.L.PFRENCH. 
Nucleonics v 18 n 3 Mar 1960 p 114, 116-17. Method for cal- 
culating gamma spectrum and dose rate from operating nu- 
clear reactor, which provides reliable results for shielding and 
heating calculations; method makes direct use of “differential 
energy spectra” for point, isotropic, monoenergetic gamma 
sources in infinite media in contrast to conventional methods 
that use buildup factors usually derived from differential 
energy spectra and hence sacrifice spectral definition; basic 
equation used with method is given. 


Calculations of Flux Distributions in Boiling Water Re- 
actor, Y.FUKAI, A.SHIMIZU, S.MIYAMOTO. Nuclear Science 
& Eng v 6 n 4 Oct 1959 p 298-305. Distributions of neutron 
flux and void in orificed core of boiling water reactor calcu- 
lated analytically by use of relation between void generation 
and power; analytical method described; it is shown that 
comprehensive surveys of nuclear and heat performance of 
boiling water reactor are possible with little effort; as exam- 
ple, technique of making void map is shown; alternate method 
also described. 


Collision Probabilities and Resonance Integrals for Lattices, 
W.ROTHENSTEIN. Nuclear Science & Eng v 7 n 2 Feb 1960 
p 162-71. Formula for escape probabilities of neutrons from 
fuel lumps to moderator and vice versa in lattice is derived; 
validity of simple approximations discussed; formulas are 
applied to solve coupled integral equations for collision densi- 
ties in lattice; numerical results given for water lattices con- 
taining hexagonal arrays of U-238 rods, of 0.25 and 0.60 in. 
diam. 


Correlation of Burnout Heat-Flux Data at 2000 psia, D.W. 
BELL. Nuclear Science & Eng v 7 n 3 Mar 1960 p 245-51. 
Study and statistical analysis performed on available burnout 
heat-flux data for vertical upflow of water in uniformly heated 
rectangular channels at 2000 psia; two correlating equations 
developed with fluid mass velocity and enthalpy at burnout 
location as independent variables: range of variables studied 
are 540 to 1000 Btu/Ib burnout enthalpy and 0.2x10% to 
5x10° lb/hr-ft? mass velocity. 


Effect of Cylindrical Channel on Neutron Diffusion, N.I. 
LALETIN. J Nuclear Energy: Reactor Science pt A v 13 n 
1-2 Oct 1960 p 57-64. English translation of article indexed 
in Engineering Index 1959 p 918 from Atomnaya Energiya 
July 1959. 

Effects of Contamination by Light Water on Lattices of 
Natural Uranium Rods in Heavy Water, B.S.FINN, J.W. 
WADE. Nuclear Science & Eng v 7 n 1 Feb 1960 p 93-6. 
Measurements were performed in exponential facility of 
Savannah River Laboratory; buckling changes associated with 
H2O contamination were determined for two lattices with 
moderator-to-fuel volume ratios of 12.3 and 14.6 over range 
of HzO concentrations from 0.2 to 8.2 mol %; agreement be- 
tween calculated and experimental changes in buckling for 
these lattices was within plus or minus 25x10-®§ cm~. 


Errors in Reactivity Measurements Due to Photoneutron 
Effects, C.E.COHN. Nuclear Science & Eng v 6 n 4 Oct 1959 
p 284-7. In reactors having D2O or Be moderators, photoneu- 
trons produced by y rays from long lived fission products give 
rise to transient effects which could introduce appreciable 
errors into various types of measurements; digital computer 
calculations of these effects in D2O for criticality, subcritical 
multiplication, rod drops, and rising period measurements; it 
is found that in some cases appreciable errors are possible 
even after 1 hr periods. 

Fast-Neutron and Gamma Spectra for BSR, R.L.FRENCH, 
J.B.EGGEN. Nucleonics v 18 n 3 Mar 1960 p 117-18, 120. 
Gamma and fast-neutron dose rates and thermal-neutron 
fluxes on centerline of Bulk Shielding Reactor at Oak Ridge 
National Laboratory have proved useful for ‘‘back-of-enve- 
lope” shielding calculations; tables present complete calcu- 
lated gamma and fast-neutron spectra—information — that 
should increase usefulness of BSR centerline data; validity of 
calculated data demonstrated. 

Flux Perturbation by Detector Foils, A.SOLA. Nucleonics 
vy 18 n 3 Mar 1960 p 78-81. Foil activation is one technique 
used to measure neutron flux; problem of flux perturbations 
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by detectors must be considered; necessary correction to 
counting rate of foil after irradiation to obtain number pro- 
portional to unperturbed flux, result of superimposed effects 
of absorption of neutrons by foil, and self shielding of inner 
layers; definitive set of measurements finds that analytical 
methods of predicting flux perturbations by foils in thermal 
spectrum are valid over wide range of foil dimensions. 


Flux Perturbation Produced by Ion Chambers and Fission 
Chambers, A.SSOLA, W.W.MANAGAN. Nuclear Science & Eng 
v 6 n 4 Oct 1959 p 294-7. Ion chambers depress flux, and cor- 
rection is required to get value of unperturbed flux; flux per- 
turbation measured in large graphite diffusing medium, Ar- 
gonne National Laboratory Standard Pile was found to be 
between 5 and 25% when measured on outer surface of typical 
ion chambers; at about 10 in. from end of chamber perturba- 
tion was no longer observed; flux was measured with small 
counter which did not depress flux appreciably. 


Flux, Reactivity, Steam void, and Steam-Water Inter-Layer 
Noise Spectrums in EBWR, J.A.DeSHONG, Jr. J Nuclear 
Energy: Reactor Science vy 10 pt A n 3-4 Sept 1959 p 145-56. 
Reactor flux noise recorded; Fourier analysis showed res- 
onance peak in energy-frequency spectrum was not ‘white’ 
noise; case for reactivity spectrum, obtained by operating on 
flux spectrum with measured power transfer function; such 
noise spectrums can be employed for gross stability investiga- 
tions if knowledge of dynamic model available. 


Greuling-Goertzel Calculations in Heavy Water, R.J.MACK, 
P.F.ZWEIFEL. Nuclear Science & Eng v 7 n 2 Feb 1960 p 
144-6. Greuling-Goertzel approximation is applied to calcula- 
tion of neutron slowing down in heavy water in Bi and Pi 
approximations; numerical calculations of flux and nonescape 
probability assuming constant cross sections indicate “incon- 
sistent” G-G Bi approximation to be most favorable; existing 
machine codes can readily be modified to this method. 


Iteration Method for Specification of Multigroup Bucklings, 
A.FODERARO. Nuclear Science & Eng v 6 n 6 Dec 1959 p 
514-24, For two-dimensional geometry, transverse buckling is 
associated with one direction and resulting one-dimensional 
problem is solved; next calculation uses this energy depend- 
ent buckling as transverse buckling for one-dimensional cal- 
culation in other direction; as applied to completely reflected 
finite cylindrical core, method uses core absorptions and leak- 
ages from one-dimensional multigroup calculation to predict 
group bucklings to be used in next iteration in other direction. 


Many-fold Moment Method, D.SCHIFF, S.ZIERING. Nuclear 
Science & Eng v 7 n 2 Feb 1960 p 172-83. Extension of Yvon’s 
method to two-dimensional transport theory is given; detailed 
formalism in Pi approximation is presented; some pilot cal- 
culations on two-dimensional critical sizes performed on IBM 
704 are presented for bare and reflected reactors; brief outline 
of extending method to three-dimensional or multigroup prob- 
lems is given. 


Material Buckling Measurements in Subcritical Assembly, 
R.E.UHRIG. Nuclear Science & Eng v 6 n 6 Dec 1959 p 
530-2. Fundamental mode of neutron flux is isolated by using 
orthogonality introduced when equation for neutron flux in 
subcritical assembly is multiplied by [Cos pi x/a cos pi y/b 
dx dy] and integrated over cross-sectional area of assembly ; 
resulting double integral evaluated by measuring neutron flux 
at grid points and then employing tabular integration. 


Measurement and Control of Operating Parameters, B.L.A. 
van der SCHEE, M.van TOL. Philips Tech Rev v 21 n 4-5 
1959-1960 p 121-33. In KEMA reactor experiments, tempera- 
ture is kept constant within 0.1 C at any value between room 
temperature and 100 C; operating temperature determined by 
rate of cooling of fluid to which circulating pump contributes 
5 kw; regulation is effected by overcooling and correcting 
excess with heater having variable output between 0 and 5 
kw, controlled by resistance thermometer; color fold out 
facing p 130, of general arrangement and operation. 


Measurement of Neutron Spectrum in Thermal Column of 
Power-Station Reactor, A.P.SENCHENKOV, F.M.KUZNE- 
TSOV. J Nuclear Energy: Reactor Science v 10 n 1-2 July 1959 
p 75-9. High-transmission mechanical neutron-velocity selec- 
tor suitable for spectrum measurements in energy range be- 
low 0.5 ev described, and results given of determination of 
neutron spectrum in thermal column of power-station re- 
actor; kinks in spectrum at velocities of 600, 1000 and 1650 
msec-! analyzed. English translation of article indexed in 
Engineering Index 1958 p 826 from Atomnaya Energiya Aug 
1958. 


Measurements of Parameters Leading to Pas, f, and epsilon 
in Light Water Moderated 4.48% and 2.73% Enriched Lat- 
tices, V.E.GROB, E.SANTANDREA, H.RITZ. Nuclear Science 
& Eng v 7 n 6 June 1960 p 514-24. Yankee and Belgian 
Reactor-3 Critical Experiments program at Westinghouse 
Reactor Evaluation Center; measurements have been made 
of parameters leading to p, f, and epsilon in light-water 
moderated heterogeneous reactor with slightly enriched UO: 
fuel rods clad in stainless steel; measurements made using 
4.48% and 2.73% enriched fuel with lattice pitches of 0.470 
and 0.435 in. 
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Measurements on Diffusion Length of Thermal Neutrons in 
Water from 25 to 296°C, K.S.ROCKEY, W.SKOLNIK. Nuclear 
Science & Eng v 7 n 1 July 1960 p 62-5. Diffusion length 
of thermal neutrons measured in water over range 25.9 to 
295.3 C in pressure vessel of KAPL High Temperature Critical 
Assembly, determined by fitting exponential to data found by 
activating Mn foils with neutrons from small Sb-Be source. 

Methods and Cross Sections for Calculating Fast Effect, 
M.R.FLEISHMAN, H.SOODAK. Nuclear Science & Eng v 7 
n 3 Mar 1960 p 217-27. Spinrad three-group theory of fast 
effect is formulated; recipes are presented for determining 
necessary cross sections directly from fundamental data; 
three-group cross sections for various materials are tabulated ; 
comparison is made between three-group theory and one-group 
theory with respect to calculation of ratio of fast-to-thermal 
fissions; three-group theory appears to give better agreement 
with experiments. 

Metodi di misura dei parametri fisici del nocciolo di reat- 
tori eterogenei mediante esperienze esponenziali, S.TASSAN. 
Energia Nucleare v 7 n 8, 10 Aug 1960 p 526-31, Oct p 
673-94. Measurement of physical parameters of heterogeneous 
reactor cores by exponential methods. Aug: Survey of ex- 
ponential piles and miniature lattices which were used to 
determine physical parameters, and activation techniques for 
detectors used for measuring neutron flux, are described. Oct: 
Methods used to measure microscopic parameters. 

Monte Carlo Caleulation of Thermal Utilization, A.ROTEN- 
BERG, A.LAPIDUS, E.WETHERELL. Nuclear Science & 
Eng v 6 n 4 Oct 1959 p 288-93. Reactor model has slightly 
enriched uranium fuel rods in hexagonal lattice; moderator is 
ordinary water but is treated by code as He gas; principles 
for using Monte Carlo techniques; it is shown that time 
reducing methods are as effective as better known variance 
reducing methods in decreasing cost; good agreement with 
experiment obtained, indicating that thermal utilization cal- 
culations are feasible. 

Monte Carlo Calculations of Neutron Thermalization in 
Heterogeneous System, T.HOEGBERG. J Nuclear Energy: 
Reactor Science Pt A v 12 n 4 Aug 1960 p 145-50. Slowing 
down of neutrons in heterogeneous system (slab geometry) of 
uranium and heavy water has been investigated by Monte 
Carlo methods; effects on neutron spectrum due to thermal 
motions of scattering and absorbing atoms; it is assumed 
that speed distribution of moderator atoms are Maxwell- 
Boltzmann in character. 

Neutron-Absorption Alignment Chart, R.G.NISLE. Nucle- 
onics v 18 n 3 Mar 1960 p 86-7. Selection of absorbing foil or 
monitoring wire for measurement of neutron flux density 
requires prediction of flux depression resulting from _ intro- 
duction of foil or wire into system; flux depression is directly 
related to attenuation of neutron beam passing through moni- 
tor; nomograph based on flux depression/monitor relation- 
ship developed, is expected to provide values for flux depres- 
sion accurate within 5%. 

Neutron Energy Spectrum Measurements in Unmoderated 
Assemblies, G.J.FISCHER. Nuclear Science & Eng v 7 n 4 Apr 
1960 p 355-62. Neutron energy spectrum at center of dilute 
fast core of coupled fast-thermal reactor, ZPR-V, studied by 
use of fission chambers having electrodes electrodeposited 
with U-234, U-235, U-236, and U-238; atomic fission ratios 
found with these isotopes determine four-group neutron 
energy spectrum which can be measured as function of posi- 
tion in core by use of suitable drive units. 


Neutron Lifetime Measurements in Fast Reactors Zeus and 
Zephyr, G.INGRAM, D.B.MeCULLOCH, J.E.SANDERS. J 
Nuclear Energy: Reactor Science v 10 n 1-2 July 1959 p 
22-31. Measurements of mean prompt neutron lifetime made 
by perturbation technique, by use of reactivity oscillator, and 
by Rossi-a method in which time correlation of fission cham- 
ber pulses, studied; lifetime in Zeus found to be 7x10-° sec 
and in graphite reflected version of Zephyr, 6x10-® sec. 


Organic-Moderated Marine Reactor Transients, G.M.BRACE- 
WELL. Nuclear Power v 5 n 47 Mar 1960 p 126-9. Preliminary 
investigation has shown extent to which safety and feasible 
performance of reactor depends on available experimental data 
regarding transient (boiling) heat transfer, burn-out data, 
and fuel element integrity so that transient performance may 
be properly assessed; reactivity rates and rod group worth, 
ks flow analyzed and discussed; tabular and graphi- 
cal data. 


Pile Oscillator Measurements of Resonance Absorption In- 
tegrals, R.B.TATTERSALL, H.ROSE, S.K.PATTENDEN, D. 
JOWITT. J Nuclear Energy: Reactor Science Pt A v 12 n 
1-2 May 1960 p 382-46. Measurements of 35 materials are re- 
ported; effective cross-sections were measured by Dimple pile 
oscillator in both pure thermal neutron spectrum and in one 
with appreciable epithermal component; difference between 
cross-sections found leads directly to resonance absorption 
integral; experiments also performed to measure amount of 
self-screening. 


Rice Formulation of Pile Noise, E.F.BENNETT. Nuclear 
Science & Eng v 7 n 1 July 1960 p 63-61. Spectrum and 


variance of “pile noise’ discussed according to formulation 
of S.O.RICE; it is shown that variance diverges as criticality 
is approached; convergent quantity, closely related to vari- 
ance, is introduced and observations on this quantity taken 
with ZPR-IV’, light water-moderated highly enriched source 
reactor at Argonne. 

Some Calculations on Neutron Flux Depression in Thin 
Absorbing Slabs, M.ANGELOPOULOS, R.E.STRICKLAND. J 
Nuclear Energy: Reactor Science Pt A v 12 n 1-2 May 1960 
p 21-5. Calculations of linear extrapolation length and flux 
depression in absorbing and scattering slabs surrounded by 
weakly absorbing moderator; simple expressions are obtained 
if elementary diffusion theory is supposed to apply within 
moderator and multiple collision method is used in_ slab; 
numerical results, which refer to slab of natural U are 
compared with those calculated on assumption that diffusion 
theory holds throughout geometry. 

Some Monte Carlo Experiments for Study of Neutron Detec- 
tor, A.De MATTETS, P.GIACOBBE. Energia Nucleare v 7 
n 5 May 1960 p 350-7. Monte Carlo procedure is described for 
evaluating some physical characteristics of neutron detector ; 
three classical MC techniques are described in detail; one 
technique, using statistical weights, has been found most 
efficient and has been used for calculations performed. (In 
English). 

Surface Perturbation Theory, J.LEWINS. Nuclear Science 
& Eng v 7 n 6 June 1960 p 481-6. Method to determine re- 
activities described which has application to removal of 
reflectors, lowering of water levels in reactors, introduction 
of voided beam tubes, and insertion of black control rods, 
ete.; first-order approximation using unperturbed flux in cal- 
culations, is shown to be in error for large perturbations. 

Tables of Neutron Flux Averages for Reactor Slabs, Cylin- 
ders, and Spheres, n=1 to n=20, R.L.MURRAY, L.A. 
MINK. North Carolina State College—Dept of Eng Research 
—Bul n 70, Nov 1958, 56 p, $1.50. Tables developed for use 
in caleulating properties of nuclear reactors; applications 
include determination of relation of central and average 
power densities, evaluation of fuel consumption and produc- 
tion as function of time, reactivity value of distributed fission 
product poisons, reactor cycle life, and power distribution 
among various fissionable isotopes. 


Tables of Series Coefficients for Burnup Functions, R.L. 
MURRAY, L.A.MINK. North Carolina State College—Dept of 
Eng Research—Bul n 71, May 1959, 82 p, $1.50. Calculation 
of nuclear reactor properties under conditions of long-term 
operation is facilitated by use of burnup functions, B:i(x), 
which is defined by mathematical expression; tables of series 
coefficients for rapid evaluation of Bi (x) are presented; 
parameter x is essentially product of microscopic absorption 
eross section of absorbing fuel or poison and time integral 
of neutron flux amplitude. 


Tabulation of Three Functions Arising in Nuclear Reso- 
nance Theory, J.L.COOK, D.ELLIOT. Australian J Applied 
Science v 2 n 1 Mar 1960 p 16-32. Tables are generally ap- 
plicable to theory of resonant interactions between radiation 
and subatomic particles; particularly useful for range in 
which intermediate and thermal reactors have their most 
significant resonances. 


Vector Diagram for Reactor Channel Temperatures, P.R.J. 
FRENCH. Nuclear Eng v 5 n 46 Mar 1960 p 120-2. Axial 
distribution of heat generation in cylindrical core with vertical 
coolant channels is approximately sinusoidal; simple vector 
diagram is provided which enables plotting of temperatures. 


Military. Army Gas Cooled Reactor Systems Program, M.A. 


ROSEN, G.A.BICHER. Nuclear Eng & Science Conference, 
6th, New York City, 1960—Preprint n 44 19 p. (Published by 
Engineers Joint Council, New York); see also Military Engr 
v 52 n 349 Sept-Oct 1960 p 877-9. Sodium cooled, heterogene- 
ous, water-moderated reactor was selected as concept which 
showed promise for both early development and suitability for 
field use; Gas Cooled Reactor Experiment (GCRE) was con- 
structed at National Reactor Testing Station, and is fully 
instrumented facility designed to test behavior under variety 
of operating conditions, to evaluate components, and to test 
fuel elements. 


Models. See Nuclear Reactors—Simulators. 
Moderators. See also Beryllium and Alloys—Safe Handling; 


Graphite—Machining; Heavy Water; Neutrons; Nuclear Re- 
actors—Accident Prevention; Nuclear Reactors—Control; Nu- 
clear Reactors—Cooling; Nuclear Reactors—Design; Nuclear 
Reactors—Experimental; Nuclear Reactors—Materials; Nu- 
clear Reactors—Measurements. 


Diffusion of Intermediate Energy Neutrons into Thick 
Resonance Absorber, H.H.HUMMEL, D.MENEGHETTI. Nu- 
clear Science & Eng v 7 n 4 Apr 1960 p 363-8. Calculation of 
diffusion of neutrons from large moderated region into thick 
resonance absorber, of interest for coupled fast-thermal re- 
actor; boundary conditions at interface between two regions 
appropriate for P =1 calculation in moderator are investi- 
gated; transport phenomena in moderator is found to give 
good results even for hydrogenous moderator. 
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Heterogene Leistungsreaktoren mit Moderatoren, F.JANIT- 
SCHEK. Oesterreichische Ingenieur Zeit v 3 n 1 Jan 1960 p 
30-40. Heterogeneous power reactors with moderators ; review 
of present day knowledge; in heterogeneous reactor, fuel and 
moderator are not mixed but they are present as separate 
elements; utilization of fission heat by heat exchanger sys- 
tems; neutron penetration into U238 depends on resonance 
energy of neutron; evaluation of various reactor fuels and 
pacer tor materials; comparative economy of power genera- 
ion. 


Hydrogen Metamorphosis. Engineering vy 189 n 4891 Jan 
15 1960 p 87-8. Use of hydrogen as moderator in nuclear re- 
actors, based on information from various sources; at Har- 
well, liquid hydrogen was found very efficient and flux of slow 
neutrons could be increased considerably in vicinity of low 
temperature moderator; objections to hydrogen cooling arise 
from difficulties with storage and handling, and explosion 
hazards associated with leakage; as solid moderator, zirconium 
hydride provides unusually high neutron temperature. 


Moderator Materials. Reactor Core Matls v 3 n 3 Aug 1960 
p 28-34. Review of recent developments covers graphite, 
beryllium and its compounds, solid hydrides, their fabrication, 
ene physical, mechanical, chemical and thermal properties. 

refs. 

Neutronentemperatur eines aus kleinen Bereichen verschie- 
dener Temperatur zusammengesetzten Moderators, E.KERN. 
Nukleonik v 1 n 8 Oct 1959 p 286-90. Neutron temperature 
of moderator composed of small areas of varying temperature; 
in such moderator, which may be used in pebble bed reactor 
diameters of zones with various material temperatures are 
smaller than, or equal to free path of neutrons; determina- 
tion of uniform neutron temperature for moderator, which 
represents mean value of material temperatures. 

Organic Make-up Data—English Electric Evaluation, J. 
SCRIVINS. Nuclear Eng v 5 n 45 Feb 1960 p 61-4. Review of 
current data on characteristics and behavior of polyphenyls 
for use as coolant moderator liquids, covers pyrolytic damage, 
radiolytic damage, fast neutron and gamma ray damage, 
radiolytic gas production, variations of radiolysis with tem- 
perature, and use of additives as radiolysis inhibitors; tabular 
and graphical data. 

Polyphenyls—U.K. Supply Position, S.BAXTER, d. 
CHURCHILL. Nuclear Eng v 5 n 45 Feb 1960 p 67. Most suit- 
able organic moderator-coolants found so far are polyphenyls, 
which are made by pyrolysis of benzene; commercial terpheny] 
product found most suitable is Santowax-R which is mixture 
of terphenyls, containing approximately 12% ortho-terphenyl, 
56% meta-terphenyl and 30% para-terphenyl; consumption of 
organic moderator coolant in reactor depends on _ detailed 
design of core, equilibrium composition of organic fluid, and 
operating conditions; pertinence to reactors for ship propul- 
sion. 

Radiolytic Decomposition Analysis. Nuclear Eng v 5 n 45 
Feb 1960 p 59-61. Research under way for number of years at 
Harwell on engineering implications of organic moderated 
system, and on pyrolytic and radiolytic decomposition of vari- 
ous organic liquids including Santowax-R; review of experi- 
mental results covering dose-rate dependency, mixed radiation, 
dependence of G value on radiation type, temperature de- 
pendency, and high boiling concentration; graphical data for 
Santowax-R. 

Slowing Down of Neutrons in Graphite Close to Thermal 
Equilibrium, L.S.KOTHARI, P.G.KHUBCHANDANI. Nuclear 
Science & Eng v 7 n 3 Mar 1960 p 240-4. Elastic and one- 
phonon inelastic scattering cross sections of neutrons in 
graphite calculated for neutron energy less than 2000 ko 
(Boltzmann’s constant); mean energy loss per collision and 
mean logarithmic energy decrement also calculated; slowing 
down relaxation time near equilibrium comes to nearly 170 
usec, which compares well with experimental value of 185 
plus or minus 45 usec. 


Thermal Diffusion Length Measurements on Graphite Im- 
pregnated by Diphenyl, R.LBONALUMI, S.BRUSCHETTI, C. 
BRUSCHI, G.B.ZORZOLI. Energia Nucleare v 7 n 9 Sept 
1960 p 611-29. Possibility of producing moderating medium 
with C/H ratio close to 10 by impregnating graphite with 
diphenyl was investigated; impregnated graphite production 
facility is described, along with survey of nuclear properties 
of material produced; measurements are illustrated and ex- 
perimental results discussed. (In English). 


Thermal Waves in Irradiated Graphite, D.C.COOPER, N.E. 
HOSKIN. Quarterly J Mechanics & Applied Mathematics v 
12 pt 4 Nov 1959 p 393-406. Mathematical formulation of prob- 
lem, which arose as result of accident at No. 1 pile at Wind- 
seale installation in England, in release of Wigner energy in 
graphite bar used as moderator in nuclear reactor, of variable 
specific heat and thermal conductivity; solution of specified 
equation was programmed for IBM 704 computer ; results of 
illustrative calculations indicate formation and motion of 
thermal wave down graphite bar. 

See Nuclear Reactors—Control; Nuclear Reactors— 


Instruments. 
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Netherlands. De Lage Flux Reactor te Petten, MMBOGAARDT, 
R.A. van der LAKEN. Ingenieur v 72 n 43 Oct 21 1960 p 
A558-8. Argonaut-type low flux reactor of Reactor Centrum 
Nederland described; reactor will serve for educational and 
research purposes. 

Het reactorcomplex nabij Petten. Ingenieur v 72 n 1, 7 
Jan 1 1960 p A8-8, Feb 12 p B13-20. Dutch nuclear reactor 
center near Petten. Three articles presented as follows: Jan: 
General introduction; Auxiliary installations of nuclear re- 
actor, J.H.van der TORREN. Feb: Heating and ventilating 
installations, A.P.C.SMITS van BURGST. 


Norway. Halden Reactor, H.AGER-HANSSEN. Nuclear Eng v 
5 n 50 July 1960 p 293-4. Halden Boiling Water Reactor built 
by Norwegian Institutt for Atomenergi achieved criticality 
June 29, 1959; international agreement between number of 
European countries organized as OEEC Project, provides for 
3 yr joint program of research and experimentation covering 
fuel charges, core assemblies, low power and low temperature 
operation, and other design parameters. 

Ontario. Nuclear Research Reactor Operations, D.G.BRECKON. 
Eng J v 43 n 3 Mar 1960 p 75-8. Description of operation of 
nuclear reactors in general; reactors at Chalk River plant 
are used for great variety of experiments; most important 
use concerns testing of prototype fuel elements and materials 
for use in power reactors. 


Pipe Lines. See also Jetties; Nuclear Power Plants—Pipe 
Lines; Nuclear Reactors—Materials. 

Cyclic Operation of Pressure Piping with y Heating, K.R. 
MERCKX. ASME—Trans—J Basic Eng v 82 Ser Dn 2 June 
1960 p 447-52. Indexed in Engineering Index 1959 p 919 from 
Paper n 59-Met-4. 

Pressure Vessels. See Forge Shop Practice—Dies; Nuclear Re- 
actors—Design; Nuclear MReactors—Manufacture; Nuclear 
Reactors—Materials; Nuclear Reactors—Stresses; Pressure 
Vessels—Design ; Pressure Vessels—Stresses. 

Pumps. See Nuclear Reactors—Accident Prevention. 

Reflectors. See also Nuclear Reactors—Materials. 

Reactivity Effects of Large Voids in Reflector of Light- 
Water-Moderated and Reflected Reactor, A.B.REYNOLDS, T.J. 
THOMPSON, K.M.HENRY, E.B.JOHNSON. Nuclear Science 
& Eng v 7n1 Jan 1960 p 1-13. Four reactivity effects studied 
were (1) variation of reactivity with void size, (2) variation 
of reactivity with void position on core-reflector interface, (3) 
variation of reactivity with distance between void and core, 
and (4) superposition of void reactivity effects; variation of 
reactivity with void size and position on core-reflector inter- 
face correlated by statistical weight correlation. 

Refueling. Berkeley N-Station’s Charge Face Machinery. Nu- 
clear Energy v 14 n 143 Apr 1960 p 166-9; see also Nuclear 
Eng v 5 n 47 Apr 1960 p 164-8; Machy Market n 3095 Mar 
10 1960 p 21-4; Nuclear Power v 5 n 49 May 1960 p 105-8. 
Commercial nuclear power stations must be refueled while 
operating at full pressure and loads, which necessitates use 
of special equipment enabling removal of near spent fuel 
elements from reactor core, and replacement with new ones, 
without affecting reactor performance or release of radio- 
activity; equipment being manufactured by John Thompson 
Ordnance Co for use at 275 mw nuclear power station at 
Berkeley, England, is described. 

Charge-Discharge Machines at Bradwell Nuclear Power Sta- 
tion, Engineer v 210 n 5468 Nov 11 1960 p 804-5. Universal 
machine for handling fuel elements and components in and 
out of reactors is also equipped for carrying out optical in- 
spection of fuel element channels; machine travels on steel 
gantry which spans reactor pile cap area and itself runs on 
rails at pile cap level; it is 52 ft high, weighs 400 tons. 


On-Power Refueling, J.S.FOSTER, W.M.BROWN, H.E. 
TILBE. Nucleonics vy 18 n 10 Oct 1960 p 66-8. Ability to 
refuel reactor while it continues to operate has been of great- 
est interest for natural-uranium reactors which require fre- 
quent refueling because of their intrinsically low reactivity ; 
on-power refueling also offers many advantages for enriched 
reactors; refueling at power leads to higher, more uniform 
burnup and makes reactor more available; refueling scheme 
and machines being developed for NPD and CANDU, Cana- 
dian reactors, are described; sketches. 


Research. See also Nuclear Reactors—Educational; Nuclear Re- 
actors—Experimental; Nuclear Reactors—Great Britain; Nu- 
clear Reactors—West Germany. 


“Consort”? Nuclear Research Reactor. Engineer v 209 n 5432 
Mar 4 1960 p 392-3. Reactor moderated and cooled by ordinary 
water is to be made by General Electric Co, England; it was 
designed jointly by G.E.C.-Simon-Carves Atomic Energy 
Group, Erith, Kent, and nuclear power group at Imperial 
College of Science & Technology, London Univ; core is only 
10 ft below surface of water moderator in open topped tank 
but additional shielding is provided by movable concrete filled 
trolleys; rating for continuous operation is 10 kw. 


‘Consort’? Reactor for Training and Research, K.HART, G.G. 
JAMES. G.E.C. Atomic Energy Rev v 2 n 3 Spring 1960 p 


936 THE ENGINEERING INDEX—1960 


NUCLEAR REACTORS—Research—Continued 


118-28. Reactor designed jointly by General Electric Co Ltd 
and Imperial College, London, for training and research in 
universities and colleges; reactor combines advantages of 
‘swimming pool’ and ‘enclosed tank’ types, providing ease in 
fuel handling together with compactness and good accessi- 
bility for experimental facilities; standard MTR type fuel 
elements are used. 

Construction and Operation of McMaster Nuclear Reactor, 
W.H.FLEMING. Nuclear Eng & Science Conference, 6th, New 
York City, 1960—Preprint n 29 15 p. (Published by Engineers 
Joint Council, New York). Conventional pool type research 
reactor has designed power level of 5Mw, but is limited by 
installed cooling capacity to maximum operation of 1Mw, at 
McMaster Univ, Hamilton, Ont; reactor is fueled with 18 
plate MTR type fuel elements, each containing approximately 
196 g of U2 at 93% by weight enrichment; reactor achieved 
criticality Apr 4, 1959. 

Das thermische Neutronenspektrum beim WWR-S-Reaktor, 
Bukarest, H.TEUTSCH, S.APOSTOLESCU, P.TIMIS. Nukle- 
onik v 2 n 2 Apr 1960 p 41-3. Thermal neutron spectrum of 
WWER-S reactor in Bucharest; spectrum determination of 
horizontal reactor canal by means of time-of-flight spectrom- 
eter; absolute method of determination at starting time. 


Der Siemens ARGONAUT Reaktor. Siemens Zeit v 33 n 12 
Dec 1959 p 743-63. Siemens Argonaut Reactor; reactor, which 
is intermediary between zero-power and high output research 
reactor, is distinguished by its versatility for research and 
development purposes; Work on and Problems Associated 
with Reactor Development, W.FINKELNBURG, 743-4; ARGO- 
NAUT Reactor and Reactor Station at Garching near Munich, 
G.HILDENBRAND, 1745-53; Measuring Equipment, Control 
and Safety Systems, K.DITTERICH, M.REIK, H.SEGUIN, 
754-9; Function and Range of Application, W.HUMBACH, 
A.ZIEGLER, 759-63. 


Design and Applications of ‘Consort II’ Reactor, K.HART. 
G.E.C. Atomic Energy Rev v 2 n 4 Autumn 1960 p 192-9; 
see also G.E.C. Journal v 27 n 2 1960 p 67-70. Design of 100 
kw reactor is discussed with particular references to predeces- 
sor Consort I; reactor uses standard fuel plates of slightly 
enriched U-alloy, with water as moderator and coolant, 
and provides thermal neutron flux at edge of tank of 
3x10%n/em2S; details of experiments that can be performed 
are discussed; design sketches, and tabulation of principal 
parameters, and of short half-life radioisotopes that can be 
produced are included. 


Issledovatel’skii reaktor SM moshchnost’yu 50 Mvt, S.M. 
FEINBERG, S.T.KONOBEEVSKII, et al. Atomnaya Energiya 
v 8 n 6 June 1960 p 493-504. 50 Mw SM research reactor, 
with neutron flux 2.2x105 em?2/seec designed for research in 
nuclear physics and reactor techniques; reactor operates with 
intermediate neutrons, having high maximum neutron flux 
ratio to thermal power; efficiency is 4.4x101° cm?/sec. 


Les applications des réacteurs piscines, F.J.LIBERT. En- 
ergie Nucléaire v 2 n 1 Jan-Feb 1960 p 10-21. Applications 
of swimming pool reactors, their use as radiation sources in 
scientific experiments; areas of utilization, including research, 
instruction and industry, selection between reactor with and 
without channels. 23 refs. 


Operating Experience with In-Pile Loops at ORNL, J.A. 
COX. Nuclear Eng & Science Conference, 6th, New York City, 
1960—Preprint n 28 62 p. (Published by Engineers Joint 
Council, New York). Series of in-pile loops have been operated 
in Oak Ridge National Laboratory research reactors over past 
15-yr; loops are cooled with water, gas, single-pass air, Na 
and He; fuel loops of aqueous UOzSO4-H2O0 and molten salt 
also operated; there has been no major difficulty, but minor 
incidents have stimulated development of safety system; meth- 
ods of improving instrumentation and results achieved are 
presented. 


Operation and Experimental Use of Battelle Research Re- 
actor, A.M.PLUMMER, J.N.ANNO, J.W.CHASTAIN, Jr. Nu- 
clear Eng & Science Conference, 6th, New York City, 1960— 
Preprint n 27 10 p. (Published by Engineers Joint Council, 
New York). Battelle Research Reactor (BRR) is modified 
pool reactor, light water-moderated and reflected, presently 
operating at 2000 kw (t); description of design, construction, 
and operation with emphasis on core, fuel element geometry, 
control rod assembly and coolant system. 


Reacteur nucléaire BR-2. Revue M: Revue de la Mécanique 
v 6 n 2 1960 p 49-55, 66-90. Four articles on BR-2 water 
cooled and moderated, beryllium-reflected high flux research 
reactor designed by Nuclear Development Corporation of 
America in cooperation with Belgian Nuclear Energy Research 
Center. Special Design Considerations for High Flexibility in 
BR-2, S.DAVIS, J.DEFELICE, J.MENKE, J.DUFFY, A. 
FLYNN, D.RUSH, 49-55, (in English) ; Problems encountered 
in construction of BR-2 and their solution, A.WALRAVENS, 
66-74; Strength tests, P.LAVAL, G.MARTELEE, G.HERZET, 
75-9; Analysis of methods for measuring tightness of nuclear 
reactor casing; application to BR-2, F.R.BELOT, F.BRAI- 
BANT, M.MELICE, 80-90. 
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Research Reactor Fault Analysis, J.C.MOORE. Nuclear Eng 
vy 5 n 62 Sept 1960 p 385-90. At AERE, Harwell, scheme has 
been evolved which utilizes punched card data processing sys- 
tem for recording information on any type of fault, and which 
also provides common base for classifying fault information ; 
advantages and description of system as aid to operation; 
charts and tabular data. 

Research Reactors. Nuclear Eng v 5 n 46, 47 Mar 1960 p 
99-104, Apr p 154-9. Survey of current designs includes Bab- 
cock and Wilcox 1-5Mw open pool reactor at Ann Arbor, Mich, 
Indatom 1.2 Mw Melusine at Grenoble, and 1.2 Mw Triton 
and 100 w Minerve at Fontenayaux Roses, France, Atomics 
International L-8, L-54, L-55, and L-77, General Atomic 100 
kw Triga, Foster Wheeler 5 Mw Lptr and DR2, Hawker 
Siddeley 10 kw Jason, Aerojet-General 0.1w AGN201, AGN- 
201M, AGN201P, 15w AGN211, AGN211P, 10 kw AGN401, 100 
kw AGN451, and 100 Mw ANTR, Nuclear Development Corp 
10 kw TRR, and Allis-Chalmers 1000 kw MIT. General Elec- 
trie Ltd 10 kw Consort, General Electric (USA) 30 kw 
NTR, 3 Mw OPR (Spain), 3 Mw OPR (Taiwan), 100 kw 
OPR, 3 Mw OPR, AMF pool and tank reactors, AEI-John 
Thompson Co Ltd 5 Mw Merlin, and developments of Miles 
Hivolt sub-critical assembly, and Nuclear Chicago Model 
9000; principal design parameters discussed; J.M.KAY and 
P.J.GRANT, Imperial College, London, comments on reactor 
for university training and research. 


Seals. See Seals. 
Shielding. See also Aircraft—Nuclear Power; Materials Han- 


dling—Nuclear Power Plants; Metals and Alloys—Bond- 
ing; Nuclear Power Plants—Construction; Nuclear Reactors 
—Materials; Nuclear Reactors—Measurements; Radiation— 
Shields. 


Der Abschirmbeton des Karlsruher Forschungsreaktors FR 
2, A.BAUER, J.SEETZEN. Beton- u Stahlbetonbau v 64 n 
12 Dee 1959 p 281-93. Concrete shielding of research reactor 
at Karlsruhe; reactor uses natural uranium and heavy water 
moderation and cooling; description of thermal and biological 
shields; requirements to withstand radiation load and secure 
sufficient attenuation of radiation; testing of aggregates and 
mixtures to produce concrete of 4000 kg m® minimum weight 
and 225 kg/em2 compressive strength. 


Design and Construction of Biological Shield at Hunterston, 
S.GILL, GEC Atomic Energy Rev v 2 n 2, 3 Sept 1959 p 77-85, 
Spring 1960 p 150-60. Sept 1959: Successful design requires 
knowledge of methods and materials necessary for attenuation 
of gamma and neutron intensity, for control of mechanical 
and temperature induced stresses, for 20 yr integrity unim- 
paired by radiation damage, and for easy and inexpensive con- 
struction ; details, diagrams, and photographs describing func- 
tion, arrangement and concrete of MHunterston biological 
shield. Spring 1960: Thermal stress design of shield; pre- 
operational stress conditions, and outline of previous design 
approaches discussed; effects of temperature distribution and 
physical restraint are considered; possible future trends in 
biological shield design. 


Engineering Study on Reactor Shielding, L.A.TARBOX, C. 
BECK. US Atomic Energy Commission—Tech Information 
Service—AECU-3862, Apr 1958, 17 p. (Available from OTS, 
Washington, DC 75¢). Study was made to determine variation 
in construction costs for biological shielding vs changes in 
radiation levels and exposure to personnel working around 
reactor; various assumptions have been made to simplify and 
clarify analysis, based on hypothetical production type reactor, 
which may be more applicable to industrial power reactor. 


Neutron Shielding with Linear Polyethylene, D.E.SETTER. 
Soc Plastics Engrs—16th Annual Tech Conference v 6 paper 
n 77 Jan 1960 4 p. Use of high density polyethylene in neutron 
shielding is currently aiding in advancement of nuclear pro- 
pulsion for aircraft and ships; rigid polyethylene can slow 
down neutrons or attenuate them, withstands damaging effect 
of continued irradiation, and provides physical toughness 
and higher temperature resistance; it is not effective against 
y-rays. 


Prokhozhdenie bystrykh neitronoy cherez svinets i zhelezo 
D.L.BRODER, A.A.KUTUZOV, V.V.LEVIN, V.V.ORLOV, 
A.V.TURUSOVA. Atomnaya Energiya v 7 n 4 Oct 1959 
p 313-20; see also English translation in J Nuclear Energy, 
Reactor Science Pt A v 13 n 1-2 Oct 1960 p 57-64. Passage of 
fast neutrons through lead and iron; measurements on spatial 
distribution of fast neutrons from 4 and 14.9 Mev mono- 
energetic neutron sources and from fission; use of kinetic 
equation for neutron attenuating media for caleulating spatial 


energy distributions at large distances from source; relevance 
of study to reactor shielding. 


Puti ekonomii stali v reaktorostroenii, ALN.KOMAROVSKII. 
Atomnaya Energiya v 7 n 3 Sept 1959 p 205-14; see also Eng- 
lish translation in J Nuclear Energy: Reactor Science Pt 
A v 12 n 4 Aug 1960 p 201-9. Ways of economizing on steel 
in reactors; how use of steel in reactor shielding may be 
reduced by replacing it with concrete, since capillary cracks 
in conerete do not affect its shielding abilities; reinforced 


Simulators. 
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concrete vessel of Soviet Boiling Water Reactor, designed for 


300 Mev; vessel is steel plated inside and withstands pressure 
of 3.5 atm. 


Reactor Shielding, K.BILLIG. Civ Eng (Lond) v 55 n 650, 
651, 652 Sept 1960 p 1148, 1145, Oct p 1295-7, Nov p 1491-3. 
Sept: Shielding requirements ; consideration of thermal stresses 
is of primary importance in design of shield; use of separate 
thermal shielding to reduce heat load on biological shield. 
Oct: Thermal properties and resistance to radiation of con- 
crete; heavy conecretes. Nov: Determination of thermal 
stresses; effect of creep on thermal stresses; calculation of 


shield thickness; irradiation effects on reinforcing steel; 
research program. 


Schermatura delle radiazioni nucleari, ILBENFENATI. En- 
ergia Nucleare v 6 n 8 Aug 1959 p 511-20. Radiation shielding ; 
review of present knowledge in shielding analysis; difficulties 
in developing practical methods of shield design evaluation; 
moments method of Spencer-Fano and removal cross section 
theory, as present basis of shielding analysis, discussed. 


Shielding. Power Reactor Technology vy 3 n 2 Mar 1960 p 
40-1. Review of recent developments covers prediction of 
neutron distribution in reactor shield, interaction of fast 
neutrons in Fe, Pb, Oz, and Ne, and y-ray attenuation and 
heating codes. 


Shielding Design—Theory and Practice, K.T.SPINNEY. Nu- 
clear Power v 5 n 46 Feb 1960 p 134-7. Shielding problems 
concerned with provision of adequate bulk shielding for gamma 
and neutron radiation, reactor face shield, radiation streaming, 
activation of coolant gas, fuel charge shielding, and nuclear 
heating of shield structure; calculations concerned chiefly 
with neutron and gamma ray penetration into matter, and 
radiation streaming in ducts and voids; techniques of calcula- 
tion include method of moments, Monte Carlo, removal cross 
section techniques, and others; graphical data. 


Shielding of Helical Ducts, C.C-_HORTON. Nuclear Science 
& Eng v 6 n 6 Dee 1959 p 525-9. Problem of radiation pene- 
tration through shield containing helical duct considered by 
representing duct by successive straight ducts joined at 
fixed angle; expressions for emergent radiation flux derived 
and illustrated for typical case; example shows that contribu- 
tion from radiation scattered along duct is small fraction of 
general increase in radiation level due to reduced effective 
density of bulk shield in vicinity of helix. 


Spray Technique Applies Shielding Concrete, F.C.HUME. 
Nucleonics v 18 n 10 Oct 1960 p 102, 104. New technique 
sprays rather than pours concrete and is economical method 
of applying dense magnetite concrete required for shielding 
against intense radiation; description of process employed 
at High Level Radiochemistry Facility at Hanford, developed 
by B.D.Bohna & Co Ltd, Vancouver, BC 


Stresses Due to Thermal Gradients in Reactor Shieldings, 
M.L.BARON, M.G.SALVADORI. ASCE—Proc v 86 (J Eng 
Mechanics Div) n EM3 June 1960 Paper n 2516 p 153-64. 
Stresses due to sudden rise in surface temperature on inner 
side of fixed ended arch with rectangular cross section are 
evaluated; results are extended to case of surface tempera- 
ture which first increases linearly and then remains constant, 
by means of Duhamel integral; formula for final state of 
stress in arch due to thermal shock; calculation of end 
moments and shears. 


Stresses in Reinforced Concrete Shields for Nuclear Reac- 
tors, W.BONSALL. Instn Civ Engrs—Proc v 16 July 1960 
Paper n 6426 p 259-70. Analysis of thermal stresses in slab 
of reinforced concrete, neglecting shrinkage stresses, creep, 
and variation of physical properties with temperature; it is 
shown that in flat slab, temperature difference of about 50 
C can be allowed with only nominal amount of reinforcement 
to control cracking; to reduce difference to 50 C by means of 
interposed “‘thermal shield’? is more economical than to apply 
heavy reinforcement needed over 87 C. 


Thermal Neutron Flux Distributions in Metal-Hydrogenous 
Shields, D.C-ANDERSON, K.SHURE. Nuclear Science & Eng 
vy 8n 3 Sept 1960 p 260-9. Calculational technique for predict- 
ing thermal neutron fluxes in primary shields of reactor sys- 
tems, eliminates reliance on mock-up experimental data ; multi- 
group Pi approach is employed with spatial dependence of 
neutron attenuation adjusted through use of point source 
attenuation kernel for homogeneous hydrogenous medium ; 
comparison of calculation with experiment is presented. 22 
refs. 


Controls for EBWR Simulator, J.W.SCHWART- 
ZENBERG, J.M.FINAN, V.S.UNDERKOFFLER, R.N.BREY, 
Jr. Automatic Control v 12 n 2 Feb 1960 7 p between 13-24. 
Features of Experimental Boiling Water Reactor simulator 
designed to serve as operator training device, and experi- 
mental tool for control system studies of plant; complete 
operation of simulator covers eight decades and includes all 
major operating interlocks to shut it down. 


Die Nachbildung der stationaeren Flussverteilung eines 
Reaktors am Analogrechner, A.KIRCHENMAYER. Nukleonik 
vy 1n 8 Oct 1959 p 290-5. Analog computer simulation of 
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stationary flux distribution of reactor, using difference method; 
circuit, by which magnitude of certain parameter can be 
adjusted to eigenvalue for which natural state exists, con- 
sidering spatial fluctuating group constants; effects are 
directly readable. 


Multidecade Linear Reactor Simulator, J.W.SCHWART- 
ZENBERG, V.S.UNDERKOFFLER, J.M.FINAN, R.N.BREY, 
Jr. AIEE—Trans v 79 pt 1 (Communication & Electronics) 
n 50 Sept 1960 p 353-8. Computer technique utilized to 
accomplish linear simulation of neutron kinetics of Experi- 
mental Boiling Water Reactor over full operating range of 
8 decades. Paper 60-516. 


Simulating Power Reactors, D.P.MARKHAM. Nuclear Eng 
v 5 n 52 Sept 1960 p 413-14. New reactor simulator designed 
by General Precision Systems Ltd for AERE Harwell, in 
which analog computation of power kinetics is performed 
on logarithmic basis; computation of power deviation, dou- 
bling time, rod position, and linear power discussed. 


Training Simulator for Nuclear Power Plant Reactor Opera- 
tor, N.E.BUSH. AIEE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 46 Feb 1960 p 1482-6. Basic components of 
simulater designed to simulate merchant ship NS. Savannah 
power plant; circuits for simulation of reactor kinetics, 
xenon poisoning, reactor thermal section, delay and mixing, 
boiler heat transfer, boiler level control, boiler feed pump, 
steam load, and of automatic reactor control. Paper 58-1300. 


Small. Small Power Reactor Survey, J.S.BURKETT. Nuclear 
Power v 5 n 49 May 1960 p 97-100. Demand for small nuclear 
power plants will be greatest in underdeveloped areas which 
lack access to national grid, or fuel supply; simple operation 
and high reliability will be major requirement; applications 
to mining, distillation of brackish water, irrigation pumping, 
metallurgical and isolated industrial plant operations, for 
which power needs are very great, justify high cost of nuclear 
generated power; some typical small reactor designs. 


Soviet Union. See also Nuclear Reactors—Shielding. 


Soviet Fast Reactor—BR 5, R.R.MATTHEWS. Nuclear 
Eng v 4 n 41 Oct 1959 p 359-60. Reactor is fueled by 
plutonium oxide, is sodium cooled, and has maximum power of 
5 Mw(t); main purpose is to provide burn-up data on fuel 
elements, provide experience in operation of radioactive sodium 
circuits, and to carry out irradiation testing of materials; re- 
port by member of British party invited to inspect reactor 
covers main design features and operational data; general 
arrangement drawing included. 


Stability. See Nuclear Reactors—Control. 


Stresses. See also Nuclear Reactors—Fuel Elements; Nuclear 
Reactors—Shielding ; Stresses. 


Conduction Heat-Flow Transients, J.S.HUCKS, A.L.GAINES. 
Nucleonics v 18 n 4 Apr 1960 p 66-7. Information is required 
about transient conduction heat flow for thermal stress 
analysis, and for heating and cooling rate requirements ; curves 
are provided which enable direct and rapid information to be 
obtained for two most common types of fluid temperature 
change: instantaneous change or “‘step’’, linear change or 
‘“yamp’’?; examples for use of curves provided. 

Elastic-Plastic Thermal Stresses in Tubes Subjected to 
Uniform Heat Generation. Evaluation of Experimental Re- 
sults Obtained Using Graphite Tubes, T.KAMMASH. Nuclear 
Science & Eng v 7 n 5 May 1960 p 425-34. Use is made of 
Tresca’s yield function, its associated flow rule, and linear 
workhardening law; agreement between theory and experiment 
in depicting dependence of failure load on tube thickness and 
temperature gradient is excellent in light of assumptions 
made; theory has application to design of nuclear reactor 
fuel elements. 


Experimental Investigation Into Stress Distribution in 
Band-Reinforced Pressure Vessel, K.G.MANTLE, N.MAR- 
SHALL, P.J.PALMER. Instn Mech Engrs—Proec v 173 n 4 
1959 p 123-33 (discussion) 134-46, 2 plates. Original of paper 
indexed in Engineering Index 1959 p 920 from Brit Nuclear 
Energy Conference—J Apr 1959. 


Termicheskie napryazheniya v reaktornykh konstruktsiyakh, 
A.Ya.KRAMEROV, Ya.B.FRIDMAN, S.A.IVANOV. Atomnaya 
Energiya v 8 n 2 Feb 1960 p 101-11. Thermal stresses in 
reactor structures; conditions for stresses; estimation of 
their magnitude and relative hazards; limitations of methods 
based on theory of elasticity used in such calculations. 18 refs. 


Thermal Stresses in Nuclear Reactor Vessel Nozzles, J.S. 
BUSCH, A.J.MARTENSON, S.W.SINDERSON, C.F.PECK, 
Jr. Nuclear Science & Eng v 7 n 1 Feb 1960 p 97-103. Thermal 
stresses in nozzles of heavy-walled reactor vessels caused by 
sudden changes in coolant temperature are of great interest 
to reactor designer; analysis has been made of problem for 
high and low flows of cold water; results show that nozzle 
investigated can endure large number of cycles of worst case 
analyzed. 


Thermal Stresses in Reactor Shells due to Thermal Neutron 
Irradiation—II, M.J.HILLIER. Reactor Science—J Nuclear 
Energy v 10 pt A n 3-4 Sept 1959 p 104-10. y-ray source in 


938 THE ENGINEERING INDEX—1960 


NUCLEAR REACTORS—Stresses—Continued 


flat plate may be expressed in one-dimensional representation 
by sum of exponential terms; rate of heat production, peak 
plate temperature and stress calculated; results presented in 
form of dimensionless curves so as to apply to wide range 
of materials and calculations may be related to heating of a 
plate due to thermal neutron distribution of form. 


Ueber eine Methode zur experimentellen Bestimmung der 
Flusswoelbung einer heterogenen Reaktorstruktur, A.ZIEG- 
LER. Nukleonik v 1 n 8 Oct 1959 p 295-305. Method for 
experimental determination of buckling of heterogeneous re- 
actor structure; accurate measurement of B? of reactor 
structure in partial volume, which is smaller than critical 
volume. 

Superheaters. See Nuclear Reactors—Design. 
Sweden. See also Nuclear Reactors—Manufacture. 


Agesta, Nuclear Power/Heat Project, Sweden’s First Indus- 
trial Reactor. Nuclear Energy Aug 1960 p 358-60. Reactor 
installation to come into operation at nuclear station situated 
few km south of Stockholm is due to reach criticality during 
1962; reactor will have initial output of 65 Mw/(t); 10 Mw will 
operate back pressure turbine and 55 Mw will be delivered 
to district heating system serving over 10,000 homes in 
Stockholm suburb; reactor will be pressurized type with 
heavy water as moderator, reflector and coolant; fuel will be 
UO: pellets canned in Zircalloy-2; design features. 

Den svenska nolleffektsreaktorn RO, Teknisk Tidskrift v 
90 n 2 Jan 8 1960 p 21-7. Swedish zero effect RO reactor ; 
experimental reactor built for nuclear physical measurements ; 
maximum efficiency of natural uranium reactor, which is 
modification of ZEBRA reactor, is 50 w, normal operating 
efficiency 1 w; Characteristics and applications, R.PERSSON, 
C.E.WIKDAHL, 21-3; Construction, O.LUNDERGARD, K. 
CAVALLIN, 23-7. 


Temperature Control. See Nuclear Reactors—Control; Nuclear 
Reactors—Instruments. 

Temperature Measurement. See Nuclear Reactors—-Measure- 
ments. 

Testing. See also Materials Testing—Nondestructive. 


Designing High-Pressure In-Pile Test Thimbles, M.A.VOGEL. 
Nucleonics v 18 n 5 May 1960 p 116-21. Description of two 
types developed for use in Westinghouse Testing Reactor and 
in Materials Testing Reactor; aspects of general shape and 
mechanical design, material selection, pressure and thermal 
stresses, ASME code considerations, hydraulics, heat transfer, 
and shielding are discussed as they pertain to requirements 
for maximum neutron flux exposure and other test variables 
of reactor atmosphere, in investigation of reactor construction 
materials. 

Measurement of Air Blast Effects from Simulated Nuclear 
Reactor Core Excursions, W.C.OLSON, R.J.LARSON, H. 
GOLDSTEIN. Nuclear Science & Eng v 7 n 8 Mar 1960 
p 199-209. Tests conducted to evaluate small scale methods 
of simulating effect of nuclear reactor ‘‘runaway’”’ on con- 
tainment shell surrounding reactor; test results from air- 
filled core vessels are compared with existing blast data from 
bare chemical explosives and with Brode’s theoretical analysis 
of spherical blast waves to find applicability of test data to 
concept of equivalent weight of bare charge. 

Safe Design of In-Pile Tests, T.BERESOVSKI. Nucleonics 
v 18 n 9 Sept 1960 p 106-108, 111-12, 114-16, 118. In terms 
of equipment and instrumentation, large in-pile experiment 
can be as complicated as test reactor for which it is intended; 
design of experiment must guarantee safety from all sources of 
hazard during fabrication, testing, insertion and withdrawal, 
in addition to safety during normal and abnormal operation; 
four major potential sources of danger including excessive 
temperature, material and component failure, abrupt reactivity 
changes, and chemical explosion, are analyzed. 


Sources of Gamma Radiation in Reactor Core, M.ROOS. J 
Nuclear Energy: Reactor Technology v 1 n 2 Aug 1959 p 98- 
104. In thermal reactor y-ray sources are of importance for 
shielding calculations; related uses concern fission, decay of 
fission products, capture processes in fuel, poison and other 
materials, inelastic scattering in fuel and decay of capture 
products; energy release and y-ray spectra of these sources 
are compiled or estimated from latest information available, 
and results presented in general way to permit application to 
any thermal reactor, fueled with mixture of 235u and 238v. 


Ultrasonic, Gamma, X-Ray Inspect Vital Nuclear Reactor 
Components. Welding Engr v 45 n 6 June 1960 p 68, 70. 
Two million volt X-ray machine and cobalt-60 isotope used 
by Babeock & Wilcox to examine’ welds on nuclear com- 
ponents ; ultrasonic testing of pipe and tubing; stress relieving 
operations; flux distributions measured with foils of metals 
that become radioactive under neutron bombardment. 


Underground. See Nuclear Reactors—Accident Prevention. 

Valves. Corrosion-Resisting Valves, H.E.TRELFALL. Nuclear 
Power v 5 n 53 Sept 1960 p 100-2. Term ‘corrosion-resistant’ 
for valves means those which are employed for handling cor- 
rosive chemical products, or intermediates, rather than for 


NUCLEAR REACTORS—Continued 
conventional uses; materials of construction including cast 
iron, cast steel, lead and lead alloys, bronzes, stainless steels, 
special alloys, and plastics and rare metals are discussed ; 
valve design, effect of material on design, and susceptibility 
of Cr containing alloys to crevice corrosion also discussed ; 
sketches of good and bad design. 

Gas Valves for Nuclear Power Stations, C.D.BLAKEBOR- 
OUGH. Nuclear Power v 5 n 53 Sept 1960 p 96-9. Methods 
of manufacture, design problems, lubrication and other main- 
tenance difficulties are discussed; valves in service at Calder 
Hall, Chapeleross, and Hunterston nuclear power stations are 
described along with novel problems that have been sur- 
mounted in design and manufacture of valves for main gas 
circuits. 

Valve Types and Applications. Nuclear Power v 5 n 53 
Sept 1960 p 93-5. Engineering problems of sealing, control, 
materials, and fabrication common to all valves are briefly 
reviewed; gate, globe, balanced plug, and pinch valves are 
discussed; valves for gas, water, and liquid metal cooled 
reactors are surveyed. 

Valves in Atomic Energy—Types and Manufactures. Nuclear 
Power v 5 n 53 Sept 1960 p 108-8. Most complete survey to 
date of United Kingdom valve companies who are producing 
equipment for nuclear energy technology; tabulation of over 
70 British valve manufacturers provides data on description 
and type of valves produced, control, size, materials, operating 
pressure and temperature, applications, and comments. 


Waste Disposal. See Industrial Wastes—Radioactive Materials. 
Water Circulation. See Boilers—Circulation. 
Water Supply. See also Nuclear Reactors—Cooling. 


Bacterial “Infection” of Omega West Reactor, E.B.FOW- 
LER, C.W.CHRISTENSON, E.T.JURNEY, W.D.SCHAFER. 
Nucleonics v 18 n 4 Apr 1960 p 102, 105. Bacterium of genus 
Pseudomonas found in concentration of 10° per ml of reactor 
tank water, increased turbidity of water; growth attributed 
to partial disintegration of anion resin which supplied carbon 
and nitrogen; sterilization achieved by purging and filtration 
for removal of food supply, and change of resin; although 
concentration decreased during operation and increased during 
shutdown, organism may have above average radiation resist- 
ance. 


Primenenie stupenchatogo ispareniya i promyvki para v 
parogeneriruyushchikh ustanovkakh atomnykh elektrostantsii, 
T.Kh.MARGULOVA. Teploenergetika v 6 n 9 Sept 1959 p 
27-31. Application of step evaporation and steam scrubbing to 
steam generating facilities of nuclear power plants. 


West Germany. See also Nuclear Reactors—Materials ; Nuclear 
Reactors—Shielding. 


BBC-Krupp-Hochtemperaturreaktor, C.B.von der DECKEN. 
Chemie-Ingenieur-Technik v 32 n 3 Mar 1960 p 240-2. BBC- 
Krupp high temperature reactor; first high temperature power 
reactor built entirely in Federal Republic has fuel elements 
which are graphite spheres with cylindrical bore in which fuel 
consisting of sintered mass of graphite and uranium carbide 
is pnacrted corresponding breeder spheres contain thorium 
carbide. 


Design of Hot Laboratory for Metallurgical Research in 
Germany, W.STEPHAN. Nuclear Eng & Science Conference, 
6th, New York City, 1960—Preprint n 30 13 p. (Published 
by Engineers Joint Council, New York). Hot cell facility 
being constructed for post-irradiation examination and testing 
of reactor fuels and other materials in Research Centre 
Juelich, Germany; DIDO 10 Mw heavy water reactor, MER- 
LIN 5 Mw light water reactor, and prototype of high tem- 
perature gas-cooled reactor (BBC-Krupp-design) are being 
built; building design, hot cell facilities, safety precautions, 
and other features described. 


Physik des BBC-Krupp-Hochtemperaturreaktors, R.SCHUL- 
TEN, C.B.v.d. DECKEN, H.W.SCHMIDT, H.WUNDT. Nukleonik 
v 1 n 8 Oct 1959 p 277-86. Physics of BBC-Krupp high 
temperature reactor ; methods for solving cooling, decontamina- 
tion, fuel, breeding, burn-up and loading problems; kinetics of 
graphite moderated thermal reactor, fueled with 20% enriched 
uranium carbide in carbon spheres, and cooled with helium- 
neon mixture. 


Vom Bau des Forschungsreaktors bei Muenchen, N.DIMI- 
TROV. VDI Zeit v 102 n 24 Aug 21 1960 p 1140-8. Building 
Munich’s research reactor for which American swimming 
pool reactor served as prototype; design data and illustrations 
for German built reinforced concrete shell housing; radiation 
shielding. 25 refs. 


NU-IRON. See Iron Ore Reduction. 

NUMBERING MACHINES. See Marking Machines; Packaging. 
NUMBERING SYSTEMS. See Yarn—Numbering Systems. 
NUMERICAL CONTROL. See Automatie Control. 

NUTS. See Bolts and Nuts. 


Dermatitis. 


Pulmonary. 
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NYLON 


See ‘also Bearings—Nonmetallic ; Hosiery Manufacture; 
Plastics; Plastics—Reinforced; Protective Coatings—Plastics ; 
Rope; Rubber Tires—Cords; Textile Fibers—Synthetic; Yarn. 


All About Textured Nylon Yarns. Modern Textiles v 40 
n 8, 9 Aug 1959 p 87-8, 42-4, Sept p 35-6, 50, 54, 58, 60-1. 
Texturizing principle; characteristics of typical bulk, stretch, 
and modified stretch type textured yarns; types considered 
include Agilon, Flufion, Helanca, Saaba, Spunized, Superloft, 
Taslan, Textralized, Ban-Lon and Tycora; certain processing 
information, with process diagrams, is given; table shows 
trademark and owner, licensors, and equipment. 


Important Development in False Twist Insertion. Textile 
Recorder v 77 n 924 Mar 1960 p 86-7. New principle of 
inserting false twist during manufacture of modified con- 
tinuous filament yarns and improved heater arrangement; 
first zone of heater is maintained at temperature above melt- 
ing point of yarn, while second is at lower temperature, in 
practice that is commonly accepted for setting nylon (230-260 
C); conventional false twist heads; factors affecting twist; 
typical speeds and settings for yarns of 20, 30, 60 and 70 denier. 


Nylon 6—Current Developments, G.A.NESTY. Textile Re- 
search J v 29 n 10 Oct 1959 p 763-76. Survey of commercial 
production of nylon 6, in Europe and United States includes 
information on processing, properties, and applications; com- 
parisons are made of nylon 6 with nylon 6,6, and is shown 
to be similar in important areas. 25 refs. 

Strength of Irradiated Drawn and Undrawn Nylon, C.C. 
HSIAO, Y.C.DAS, A.HAYNES. Brit J Applied Physics v 11 
n 7 July 1960 p 277-9. Experiments determine effect of reactor 
irradiation on physical and mechanical properties of oriented 
and non-oriented filaments; oriented filament was ““Tynex’”’ 
610 having average diameter of about 0.0147 in.; samples 


OBSERVATORIES 


Anti-Rime Roof for Cosmic Ray Observation, I.KAMEI. 
Tokohu Univ—Faculty of Eng—Technology Reports v 24 
n 1 1959 p 19-25. Cosmic ray observation house constructed 
in Japan for International Geophysical Year eliminates reduc- 
tion in cosmic ray neutron intensity due to thick snow that 
covers its roof; experiments on configuration of house and 
snowy ice are summarized. 


Space. See Space Research. 
OCCUPATIONAL DISEASES 
See also Chemicals—Safe Handling; Miners—Health. 


Byssinosis in Cotton Workers, L.MULLER. Textile Inst—J 
v 51 n 7 July 1960 (Proc Sec) p P345-7. Possible causes of 
incidence of byssinosis (specific tightness of chest) in workers 
in cotton industry; information on attempts to determine why 
disease manifests itself only among workers in preparatory 
departments and principally those of card room, possible 
influence of histamine. 

Chest Disease in Coalminers, with Special Reference to 

Pneumoconiosis Field Research, J.M.ROGAN. Min Engr v 
120 n 2 Nov 1960 p 107-14 (discussion) 114-18; see also 
Colliery Guardian v 200 n 5176 June 30 1960 p 731-4. History 
and recent development in connection with disease; field 
research program includes plan to study causes of disease, 
to X-ray workers at coal mines, to monitor dust and ascertain 
relationship between dust and pneumoconiosis; in moderately 
advanced stages pneumoconiosis does predispose to progressive 
fibrosis. 
Industrial Dermatitis with Particular Reference 
to Production Engineering, C.PEPPER. Sci Lubrication v 11 
n 11 Nov 1959 p 53-7. Paper deals specially with hazards 
of dermatitis and its prevention in machine shops where 
petroleum products such as cutting oil, soluble oil, suds, 
etc, are in regular use; four main causes of industrial der- 
matitis; how dermatitis can be prevented. 

Occupational Dermatitis: Its Cause and Cure. Safety Main- 
tenance v 119 n 2 Feb 1960 p 43-6. Causes divided into four 
groups: physical and mechanical agents, chemicals, botanical 
hazards, and biological agents; each discussed; preventive 
and protective measures; suggested safeguards for employees 
listed. 


See also Coal Mines and Mining—Dust Problems ; 
Dust—Analysis; Mines and Mining—Dust Problems. 


Ueber die Ermittlung der ‘“kritischen Staubdichte’’ in 
Oesterreich, H.DROESSLER, M.SZONGOTT, E.PANZER, W. 
KITZLER. Staub v 19 n 8 Aug 1959 p 288-90. Determination 
of “critical dust density’ in Austria; on basis of MAC and 
method of LANDWEHR for determining silicosis hazard of 
minerals, results of dust analysis and measurements, are 
disputed on basis of chemical composition, mean concentration, 
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were investigated at room temperature by simple tension with 
constant, nominal strain rate of 0.2/min. 


Twist Setting Spun Nylon Carpet Yarns, M.SANTYMIRE. 
Modern Textiles vy 50 n 12 Dee 1959 p 65-8. Recommended 
procedure for twist setting with either hot water or steam, 
which is also applicable to other types of nylon yarn; factors 
in manufacture of spun nylon yarns for carpets, including 
fiber selection, yarn construction, skeining, relaxing, twist 
setting, and drying. 

Extrusion. See Plastics—Extrusion. 


Molded. See also Gears—Nonmetallic; Rockets and Missiles— 
Materials; Tools, Jigs and Fixtures—Plastics ; Tubes—Plastics. 
Molybdenum Disulfide in Nylon for Wear Resistance, T.E. 
POWERS. Modern Plastics v 37 n 10 June 1960 p 148, 150, 
153-4. Design and molding advantages of MoSe-filled nylon 
which shows improved wear characteristic in terms of ecrystal- 
linity; used in gears, wear strips and bearings, thrust 
bearing shoe parts in motor stairs equipment, drive gears 
for household portable mixers, levers, cams and _ bearing 
blocks in switches, ‘‘card pusher” slide, submerged pump 
impellers, oven door assembly. 


Statice Electricity. Contact Electrification and Polarization of 
Nylon Threads, R.G.C.ARRIDGE. Brit J Applied Physics v 
11 n 5 May 1960 p 202-5. Study has been made at different 
relative humidities of way in which electric charges on nylon 
threads decay; if diffusion equation of given type is applied 
to results at relative humidities greater than 35%, values 
of diffusion constant D are obtained which are independent 
of sign of charge and whether it was contact or polarization 
charge; D varies exponentially with relative humidity. 


Testing. See Textiles—Testing ; Yarn—Testing. 


OCCUPATIONAL DISEASES—Continued 


and surface of fraction less than 3u of existing dust system; 
new values for specified equation are given. (English sum- 
mary). 

Vergleichende Untersuchungen ueber SiO2-Komponenten in 
der normalen Atemluft. (Beitrag zur Silikosefrage). L. 
HOLZAPFEL, H.CAUER, F.HESSE. Staub v 19 n 9 Sept 1 
1959 p 323-5. Over 1 yr period, molybdatreactive SiOz in 
normal respiration air was determined each day on 4 bio- 
climatic different areas; results of measurements discussed 
from viewpoint of theories concerning “solubility of silica’ 
in questions of silicosis. 

Silicosis. See Occupational Diseases—Pulmonary. 
OCEAN WAVES. See Waves, Water. 
OCEANOGRAPHY 


See also Geology; Hydrographic Surveying; Petroleum Ge- 


ology—Sedimentation ; Photography—Underwater ; Seis- 
mology; Sound Measurement—Underwater; Tides; Waves, 
Water. 

Basin Plains and Aprons Off Southern California, K.O. 


EMERY. J of Geology v 68 n 4 July 1960 p 464-79. Echo 
soundings made across submarine basins off southern Cali- 
fornia show that parts of their floors are remarkably smooth 
and horizontal; physiographic and sedimentary evidence indi- 
cate that turbidity currents flow from canyon mouths and 
deposit most of their loads of sediment on subsea fans and on 
aprons beyond them, 

Fluorescent Substances as Tracers for Studying Movements 
of Sand on Sea Bed, V.P.ZENKOVITCH. Dock & Harbour 
Authority v 40 n 471 Jan 1960 p 280-3. Method developed in 
Soviet Union, and test results; grains of sand from area 
under study are covered with film of hydrophile colloid in- 
corporating fluorescent dye, dryed, redeposited and taken up 
at intervals for examination in luminoscope under ultraviolet 
light; dyes are anthracene and lumogene; binding media are 
various mixtures of agar, bone glue, gum and starch, depend- 
ing on length of water resistance desired. 

Indications of Deep Pacific Circulation from Distribution 
of Properties at Five Kilometers, W.S.WOOSTER, G.H.VOLK- 
MANN. J Geophysical Research v 65 n 4 Apr 1960 p 1239-49. 
Description of deep Pacific Ocean based on 145 deep oceano- 
graphic stations, shows distribution of in-situ. temperature; 
salinity and dissolved oxygen at 5 km depth; at 5 km open 
Pacific appears to consist of four major connecting basins; 
bottom water is introduced at high southern latitudes from 
deep Indian Ocean. 

Laminar Planetary Jet, R.R.LONG. J Fluid Mechanics v 
7 pt 4 Apr 1960 p 632-8. Theory of jet in rotating, viscous 
fluid is developed; may be related to jet observed in experi- 
ment with rotating spherical shell of liquid and may partly 
explain existence of subsurface equatorial current in Pacific 
Ocean; necessary approximations are borrowed from bound- 
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OCEANOGRAPHY—Continued OCEANOGRAPHY—Continued 


ary-layer theory; linear case is solved completely and infer- 
ences about nonlinear jet are obtained by dimensional reason- 
ing. 

Nearshore Ocean Currents off San Diego, California, R.D. 
GAUL, H.B.STEWART, Jr. J Geophysical Research v 65 n 5 
May 1960 p 1543-56. Current trajectories observed during one 
yr period with simply constructed, free drifting drogues were 
used to evaluate surface current regime in two regions; re- 
duction of data required corrections for wind drag and for 
surface current drag on float system for subsurface drogues ; 
system based on certain assumptions has been presented for 
statistical adjustment of computed currents. 


Oceanographic Survey of Continental Shelf Area of South- 
ern California. California. State Water Pollution Control 
Board—Publ n 20 1959 561 p. Report comprises following 
papers: Marine Climate of Southern California, R.E.STEVEN- 
SON, 1-58; Some Characteristics of Sediments on Mainland 
Shelf of Southern California, R.E.SSTEVENSON, 59-109; Phys- 
ical and Chemical Characteristics of Water Over Southern 
California Shelf, R.B.TIBBY, R.D.TERRY, 111-68; Primary 
Report on Benthic Marine Flora of Southern California, E.Y. 
DAWSON, 169-218; Benthic Marine Vegetation, E.Y.DAW- 
SON, 219-64; Benthic Biology of Mainland Shelf of Southern 
California, J.L.LBARNARD, O.HARTMAN, G.F.JONES, 265- 
430; Microbiology of Mainland Shelf of Southern California, 
J.M.RESIG, 431-506; (Appendix) List of Plankton Species 
Recorded Off Southern California, 507-61. 


On Dynamical Structure of Gulf Stream as Equivalent- 
Barotropic Flow, G.NEUMANN. J Geophysical Research v 65 
n 1 Jan 1960 p 239-47. Some of main features of Gulf Stream 
and its horizontal velocity profile can be accounted for by 
treating stream as nonaccelerated, equivalent-barotropic flow, 
determined by pressure, Coriolis, and frictional forces; essen- 
tial part of model is inclined lower boundary of Stream in 
which depth increases with distance from coast to Sargasso 
Sea. 


On Mass Transport Through Drake Passage, F.OSTAPOFF. 
J Geophysical Research v 65 n 9 Sept 1960 p 2861-8. Mass 
transport through Drake Passage has been computed geo- 
strophically on basis of nonconstant reference level; refer- 
ence level has been determined on assumption that Antarctic 
Circumpolar Current behaves like equivalent barotropic sys- 
tem; for such system total eastward transport of 40x10® 
m*sec-1 has been calculated; counter flow underneath amounts 
to 40x10°m*see~. 

On Nonseasonal Variations in Sea Level Along West Coast 
of North America, G.JI.RODEN. J Geophysical Research v 65 
n 9 Sept 1960 p 2809-26. Spectra of monthly sea level anoma- 
lies are investigated for frequency range between 0 and 6 
eycles/yr; most of power is concentrated at low frequencies; 
there is good coherence between anomalies of sea level and 
atmospheric pressure at almost all frequencies, indicating fast 
response between these variables; coherence between anomalies 
of sea level and sea surface temperature is moderate to poor. 


On Statistical Prediction of Ocean Temperatures, G.I. 
RODEN, G.W.GROVES. J Geophysical Research v 65 n 1 Jan 
1960 p 249-63. Best estimate of future values of temperature 
can be made from past values of temperature, and use of 
past wind values slightly improves prediction; optimum pre- 
diction from statistical considerations alone can account for 
only about 40% of variance in next month’s average tem- 
perature. 


On Thermal Boundary Layer of Ocean, G.EWING, E.D. 
McALISTER. Science v 131 n 3410 May 6 1960 p 1374-6. 
Measurement of long-wave infrared radiation from top 0.1 
mm of evaporating ocean demonstrates existence of cool sur- 
face layer characterized by departures of as much as 0.6 C 
from ‘surface temperature’ found by conventional methods; 
being very thin, layer cools sufficiently rapidly to reestablish 
itself in less than 12 see after disruption by breaking wave. 


Selection and Analysis of Recorded Acoustic Data From 
Sea, H.L.PETERSON, W.J.FINNEY. Automatie Control v 12 
n 1 Jan 1960 p 48-52. High-speed digital data recording, se- 
lecting and coding equipment, developed by Sound Division 
of Naval Research Laboratory to meet special requirements 
for handling large quantities of oceanographic and acoustic 
data from field experiments and getting it ready for analysis 
by highspeed computers. 


Statistical Evidence Indicating No Long-Term Climatic 
Change in Deep Waters of North and South Pacific Oceans, 
M.K.ROBINSON. J Geophysical Research v 65 n 7 July 1960 
p 2097-2116. No inference of climatic change appears to be 
warranted from analysis of temperature and salinity values 
below 100 m at 189 oceanographic stations; data collected in 
period 1929-1932 were paired with data collected between 1824 
and 1958; analysis showed large random individual differences 
in both fields down to 1000 m, and smaller but significant 
anomalies in several instances between 1000 and 5000 m. 


Submarine Topography in Gulf of Alaska, W.M.GIBSON. 


Geol Soe America—Bul v 71 n 7 July 1960 p 1087-1107, map. 
Bathymetric chart of Gulf of Alaska and Approaches covers 


area of 800,000 sq nautical mi; bathymetry and illustrated 
profiles reveal form of Aleutian Trench, two submarine moun- 
tains, several seamount chains and groups, ridge and trough 
province, 200 mi trench west of Vancouver Island, great 
trough paralleling West Coast, and inferred fracture zone ex- 
tending in several wide echelon bands across gulf. 


Teplovoi balans dal’nevostochnykh morei, A.M.BATALIN. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 
22 n 7 July 1959 p 1003-10. Heat balance of Far Eastern 
seas: calculation of results for major heat balance com- 
ponents on surface of Bering, Okkhstsk, Japan, Yellow and 
Eastern Chinese seas; balance appears negative and its com- 
pensation is due to heat supplied by tributary currents in 
north eastern part of Pacific Ocean. 


Thermal Conductivities of Ocean Sediments, E.H.RAT- 
CLIFFE. J Geophysical Research v 65 n 5 May 1960 p 1535-41. 
Conductivities have been determined in laboratory by steady- 
state method; average values over wide range of water con- 
tent are found to depend more on water content than on solid 
phase constituents, and conductivities can be read from dia- 
gram if amount of contained sea water or wet density of 
sediment is known. 


Instruments. See also Waves, Water—Instruments. 


Instrumentation for Exploring Oceans, H.E.EDGERTON, 
S.O.RAYMOND. Electronics v 33 n 15 Apr 8 1960 p 62-3. 
During bathyscape dives, cameras are used to augment ob- 
servations; underwater camera electronic flash and _ film- 
rewind circuits are described that control picture taking at 
depths up to 6 mi below surface. 


Uses of Sonar in Oceanography, H.E.EDGERTON. Elec- 
tronics v 83 n 26 June 25 1960 p 98-5. Using sonar pinger 
system described, underwater camera can be positioned at any 
distance from bottom of sea with precision of approximately 
one meter; complete system consists of special pair of cam- 
eras, pulse transformer, sonar transducer and driver, and 
electronic flash source. 


ODOR CONTROL 


See also Air Conditioning—Odor Control; Air Pollution; 
Industrial Wastes—Petroleum Refineries; Sewage Treatment 
Plants—Odor Control; Water Treatment—Taste and Odor 
Control. 

Air Purification, R.S.ASH. Instn Heating & Vent Engrs—J 
v 28 July 1960 p 147-9. Use of masking agents, odor counter- 
actants, chemical reactants and adsorption materials for odor 
control and four methods for air sterilization and air ioniza- 
tion are considered for preventing spread of airborne germs 
and air contamination; techniques are applicable to: hospitals, 
air raid shelters, schools, restaurants, offices, houses, ete. 34 
refs. 


All About Odors ... Detection, Analysis, Control, B.K. 
TREMAINE. Air Eng v 1 n 7 Oct 1959 p 28-30, 52. Examina- 
tion and usage of products available for product reodorization 
and odor nuisance abatement including: masking agents, odor 
counteractants, chemical reactants, and absorption materials; 
measurement requirements of masking materials; estimating 
method based on diluting odoriferous substances progressively 
in pure water and smelling air space above solutions contained 
in partially filled glass bottles; tabular data. 


Odor Determination Techniques for Air Pollution Control, 
C.W.GRUBER, G.A.JUTZE, N.A.HUEY. Air Pollution Con- 
trol Assn—J v 10 n 4 Aug 1960 p 327-30. Present instrumen- 
tation is based on measurements made on known odorant; 
methods are only specific for one odor, and suffer from lack 
of sensitivity, and ineapability of handling mixed and un- 
known odors; syringe technique and Nader dilution apparatus 
recommended for measurement of odor strength at source; 
flask dilution technique and scentometer recommended for 
measurement in affected area. 

ODORIZING. See Natural Gas—Odorizing. 


OFF HIGHWAY VEHICLES. See Earthmoving Machinery. 
OFFICE BUILDINGS 


See also Buildings—Design. 


Old Frame Plus New Columns Equals 12 Floors. Eng News- 
Ree v 164 n 16 Apr 21 1960 p 48-50. Erecting additional 12 
floors above existing 12 story steel frame building on Fifth 
Ave in New York City; old columns will be replaced rather 
than reinforced; temporary falsework towers will carry build- 
ing loads while old columns are cut out and new 14WF sec- 
tions are erected at 26 columns on four column lines. 

Air Conditioning. See Air Conditioning—Office Buildings. 

Earthquake Effects. See Office Buildings—San Francisco, Calif. 

Electric Equipment. Designed for 100% Electrical Expansion. 
Elec Construction & Maintenance v 59 n 2 Feb 1960 p 108-11. 
Hlectric system of Union Oil Center in Los Angeles, combin- 
ing four buildings with 1400 car underground garage; system 
includes 18 substations and five motor control centers, over 
115 mi of cellular floor wiring related to four services, con- 


nected load of 9000-kw and over 19,000 lamps employed in 
wide variety of lighting treatments. 
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Heating. 
Jacksonville, 


Lighting. 
New York, N.Y. 


Noise Control. 


OFFICE BUILDINGS—Continued 


Electrical Details in 460/265 Distribution. Elec Construction 
& Maintenance v 59 n 4 Apr 1960 p 101-3. Design and con- 
struction techniques of 460Y/265-v distribution system of 
Tishman Building, New York; all distribution runs on load 
side of main switchboard are 600-v conductors installed in 
rigid conduit; installation includes step-down transformers to 
120/208-v distribution. 


Electrical Features Of New Seattle Office Building. Elec 
Construction & Maintenance v 59 n 6 June 1960 p 114-18. 
Electric system of Logan Building, Seattle, Wash, featuring 
high-level lighting, multi-level duct systems and combination 
of heating-cooling and _ lighting-ventilation; open-threshold 
“air door’ defining entrance to modern bank; uplighted 
“water wall’ flanking open stairway. 


Electrical System at National Bank of Detroit’s New Build- 
ing, L.J.SEVER. Elec Construction & Maintenance v 58 n 11 
Nov 1959 p 101-5. Features of system include armored cable 
primary distribution, vertical bus ducts for 480/277 and 
120/208-v systems, novel floating louvered ceilings plus air- 
diffuser fixtures for lighting, console control of motors and 
security alarm system, and five separate interconnectable PA 
systems for background musie and emergency use. 


Modular Electrical Distribution, A-ECKEL. Elec Construc- 
tion & Maintenance v 58 n 12 Dec 1959 p 63-7. Electric system 
of Maytag Co’s new headquarters building, Newton, Iowa; 
system permits desired changes in office layout to be made, 
without disturbing lighting, air conditioning, or any electrical 
raceways; regardless of office size created by movable modu- 
lar partitions, all work areas will have designed lighting 
intensities and conditioned air comfort. 


Modular Service, H.P.SCOTT. Elec Construction & Mainte- 
nance v 59 n 2 Feb 1960 p 102-7. Electric systems of 20 story 
Crown-Zellerbach building in San Francisco; modular design 
is employed particularly for 16 floors, typical in layout and 
service facilities; other features include supervisory board 
and use of high-cycle dual-coded relays to insure positive 
centralized control of all remote motor applications. 


Powering Data Processing Center, F.J.ALUISIO. Elec Con- 
struction & Maintenance v 59 n 4 Apr 1960 p 75-80. Power 
supply system of IBM Data Center in new Time-Life Build- 
ing, New York; unusual wiring methods used. 


Wiring Aluminum Showease. Elee Construction & Mainte- 
nance v 59 n 6 June 1960 p 97-100. High capacity secondary 
network for 460/265-v system of Kaiser Industries’ headquar- 
ters building, Oakland, Calif; building is equipped with prac- 
tically all-aluminum electrical system including over 370 mi 
of aluminum wire and cable and 16 tons of aluminum busway 
and conduit. 


See Heating—Office Buildings. 


Fla. Home Office Building for Railroad, D.B. 
PACKARD, Jr. Civ Eng (NY) v 30 n 3 Mar 1960 p 56-8. 
17-story building comprises 475,000 sq ft office space; founda- 
tions needed rock blasting and steel sheet piling for bulkhead 
wall, after removal of remaining concrete parts and_ piles 
from foundations of former structure on site; steel frame 
with high-tensile-strength bolts; glass-tile facing on precast 
conerete panels; large service yard with shipping facilities 
completely separate from main entrance; air conditioning has 
individual office adjustment. 


See Electric Lighting—Office Buildings. 


Construction of UEC—on Schedule, Civ Eng 
(NY) v 30 n 5 May 1960 p 40-1. United Engineering Center, 
being built by joint effort of Engineering societies will com- 
prise 18 office floors and two floors for mechanical equipment, 
with total floor area of 180,000 sq ft, and with provisions for 
future expansion; Engineering Societies Library and Engi- 
neering Index will be housed on second floor, with reading 
room facilities for 74 persons. 


Large Drilled-in Caissons Become Sturdy Legs for Sky- 
scraper, J.H.THORNLEY. Eng News-Rec v 164 n 24 June 16 
1960 p 34-6, 38. 31 story Western Electric building in New 
York City is supported on 77 drilled-in caissons of 24 to 36 
in. diam, extending to 120 ft depth to reach bedrock; extended 
core: of concrete filled caisson penetrates rock; caissons elimi- 
nated need for cantilever construction in foundation, cap and 
beam installation was reduced, and great amount of excava- 
tion, sheeting and shoring was eliminated. 


United Engineering Center, S.C.BAST, P.KLEINER. Civ 
Eng (NY) v 30 n 7 July 1960 p 62-6. Lower three stories of 
pbuilding cover area 200 by 147 ft with 100x75-ft “‘L’’; above 
this height, tower section 139x66 ft rises 18 stories with addi- 
tional two floors for mechanical equipment; provisions for 
second tower at later date; superstructure is stainless steel 
frame with gritcrete floor slabs; welding of main trusses and 
girders; forming of box columns by submerged are process. 


Noise Levels Due to Centrifugal Compressor 
Installed in Office Building Penthouse, R.M.HOOVER. Noise 
Contro! v 6 n 3 May-June 1960 p 44-6. Need emphasized for 
complete isolation of mechanical system and not just base 
of machine; noise and vibration levels presented which may 


OFFICE BUILDINGS—Continued 


be of interest to others encountering similar problems; while 
noise levels finally achieved in office in this problem were not 
as low as might normally be recommended, remaining noise 
had lost its annoying character and thus was considered ac- 
ceptable. 


San Francisco, Calif. Deep Box Section Solves Connection 
Problem. Eng New-Rece v 165 n 17 Oct 27 1960 p 34-5. Build- 
ing of Bethlehem Steel Co, is 250x86 ft in plan and 15 stories 
high; it features exterior steel columns completely outside 
building walls; columns are 14 in. beams; 1 ft 8 in. deep 
steel box girder, framing into column, is haunched to 8 ft 
depth at joint; connections make use of high strength bolts; 
construction method also serves research purposes and building 
is extensively instrumented to record response to earthquakes 
and heavy winds. 


Seattle, Wash. Open-web Beams for Seattle Office Building, 
H.I.JJOHNSON, Jr, C.T.DOOLEY. Civ Eng (NY) v 30 n 8 
Mar 1960 p 52-5. Beams were fabricated from 18 WF 50’s, 
which were cut in zigzag fashion along web; two halves were 
then offset and welded together to give new web depth of 27 
in.; savings were achieved in weight of steel but erection 
costs were increased; floor-to-floor height was reduced as all 
utilities were routed through openings in web. 


Wiring. See Office Buildings—Electric Equipment. 
OFFICE EQUIPMENT 


See also Business Machines; Computers; 
chines; Punch Card Systems; Typewriters. 


Bonding Honeycomb Desk Tops, R.H.SMITH. Assembly & 
Fastener Eng v 2 n 1 Oct 1959 p 40-2, All-Steel Equipment 
Inc, of Aurora, Ill, uses sandwich core made of 60 lb kraft 
paper, divided into network of cells 1144 in. thick and 7/16 
in. in diam impregnated with phenolic resin; core is bonded 
between facing steel skins to form desk top panel; aluminum 
trim is attached with sheet metal screws. 


OFFSET PRINTING. See Printing—Offset. 


OFFSHORE PIPE LINES. See Natural Gas Pipe Lines—Off- 
shore: Pipe Lines—Offshore. 


OFFSHORE RESOURCES. See Coal Deposits—Exploration ; 
Oil Well Drilling—Offshore; Petroleum Prospecting—Offshorg 


OHMMETERS. See Electric Measuring Instruments—Stand- 
ards. 


OIL. See all subject headings beginning with Oil and Petro- 
leum. 


OIL BURNERS 
See also Boiler Firing—Oil; Oil Fuel. 


L’utilisation des huiles combustibles—bruleurs 4 pulvérisa- 
tion mécanique, A.de GRAVE. Annales des Travaux Publics 
de Belgique n 5 1959/60 p 427-55. Use of fuel oils- burners 
with mechanical vaporization; basic principles of construction 
and operation of diffusion head and nozzles, h-p pump, and air 
and oii] pipes; pressure calculations; role of angle of diffusion ; 
oil viscosity and temperature considerations; present day 
Belgian constructions. 


Pressure-Jet Oil Burners for Boiler Use, A.M.BROWN. 
Combustion v 31 n 6 Dee 1959 p 34-42. Indexed in Engineer- 
ing Index 1959 p 923 from Inst Fuel—J Sept 1959. 


Testing Oil Burning Equipment. Steam Engr v 28 n 334 
Sept 1959 p 378-80. Details and description of new testing 
laboratory of Wallsend Slipway & Engineering Co, Ltd; three 
different boilers used in research, include company Scotch 
boiler, Yarrow Frigate type watertube boiler, and Cochran 
vertical boiler; operation includes research on air directors, 
burner nozzle design, flame behavior, oil analysis, oil viscosity, 
and optimum combustion temperatures, and equipment for in- 
vestigating oil spray and droplet size characteristics of noz- 
zles by use of melted wax. 


Noise. Noise Suppression in Oil Burners, R.W.SAGH, H.F. 
SCHROEDER. ASHRAE J v 2 n 10 Oct 1960 p 58-8. Study 
of oil burner flame noise to determine mechanisms by which 
noise was reproduced and to develop effective means of re- 
ducing noise level by simple adjustments to existing equip- 
ment; it is concluded that flame stabilization prevents pressure 
buildup, venting relieves pressure buildup and stops pulsation 
and that venting plate is practical anti-pulsing device; find- 
ings applicable to industry. 


OIL ENGINES. See Diesel Engines. 
OIL FIELD EQUIPMENT 


See also Compressors—Explosions ; 


Dictating Ma- 


Oil Well Casing; Oil 


Well Cementing; Oil Well Drilling—Equipment; Oil Well 
Logging; Oil Well Production; Oil Well Pumping—Equip- 
ment. 


Production Practices Manual. World Oil v 150 n 1, 2, 4 Jan 
1960 p 84-110, Feb 1 p 51-77, Mar p 59-68. Following group of 
papers included: Jan: Oil and Gas Separator, C.K.GRAVIS, 
84-92; Low Temperature Separation Unit, G.J.MAPES, 93-9; 
Long Cycle Dry Desiccant Dehydrator, J.R.LHEUMANN, J. 
LOOMER, 100-4: Calcium Chloride Gas Dehydrator, R.H. 
ACKERMANN, 105-10. Feb 1: Glycol Dehydrator, G.J.MAPES, 
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51-8: Short Cycle Hydrocarbon Recovery Unit, R.W.SCOTT, 
59-69; Ammonia Absorption Refrigeration Unit, J.R.HEU- 
MANN. 70-6. Mar: Indirect Line Heater, J.W.DORSEY, 
59-62: Field Instrumentation and Control of Oil and Gas 
Well Producing Equipment, J.FOWLER, 63-8. 

Stock-Tank Vapor-Recovery, R.C.McCUTCHAN. Oil & Gas 
J v 58 n 43 Oct 24 1960 p 112-16. Continuation of trend of 
battery consolidation and lease automation will provide 
necessary volumes and contents in most instances to make 
profitable installation for producer; tank vapors are com- 
pressed and separated in discharge scrubber; gas from serub- 
ber and lease separator goes to gasoline plant. 


Corrosion. See also Metals Corrosion—Inhibitors; Oil Tanks— 
Corrosion; Oil Well Production—Flooding. 

Anhydrous Ammonia Can Halt Internal Casing Corrosion, 
R.C.LONCARIC, D.R.ANTHONY, M.D.FOLZENLOGEN, F. 
CALVIN. Oil & Gas J v 58 n 43 Oct 24 1960 p 117-18, 120-1. 
Newly designed compact and mobile unit has proved safe and 
satisfactory means of controlling casing corrosion with anhy- 
drous ammonia; advantages of this type of treatment include 
facility, speed, safety, and economy; treatment does not inter- 
fere with any operational procedures, such as pulling, tubing 
or converting to artificial lift. 


Case Histories Show Value of Corrosion Inhibitor Squeeze 
Treatment, R.H.POETKER. J Petroleum Technology v 12 n 6 
June 1960 p 36-40. Theory of squeezing inhibitor into forma- 
tion; statistics on squeeze treatment; effect of productivity on 
squeeze treatment; cost of pump equipment; pumping pres- 
sures and rates; type of chemical used, number of wells 
treated and number of squeezes performed; types of chemicals 
used in types of wells; individual well histories. 

Corrosion Checked in West Texas by Inhibitor Squeeze, 
R.L.SMITH. Oil & Gas J v 57 n 48 Oct 19 1959 p 117-20. 
Technique is displacement of organic corrosion inhibitor into 
producing formation of well; inhibitor is absorbed onto for- 
mation rock and is slowly returned to well with produced 
fluids; second squeeze lasts longer; in several cases protection 
has been extended more than one year. 


Corrosion Control Practices in Wilmington Water Flood 
Operation, C.H.JONES, Jr. Corrosion v 15 n 12 Dee 1959 p 
99-100, 102. Data given on method of well completion, volume 
of water injected, types of pumps and lines used; effective- 
ness of inhibitors for injection into salt flood water considered 
and results achieved with three organic inhibitors; corrosion 
resistance of materials used in pumps and well lines and 
casings. 

Corrosion is Controlled by Bactericide Treatment, R.C.ALL- 
RED, J.D.SUDBURY, D.C.OLSON. World Oil v 149 n 6 Nov 
1959 p 111-12. Conoco reduced well equipment repairs 59% 
by treating producing wells in Indiana with bacterial control 
agents instead of inhibitor; sodium tetrachlorophenate was 
used; results of experimental methods. 


Field Evaluation of Cathodie Protection of Casing, W.D. 
GREATHOUSE, J.J.LEHMAN, J.E.LANDERS, J.D.SUD- 
BURY. J Petroleum Technology v 11 n 12 Dee 1959 p 354-60. 
Three dry holes in Trico pool in Rooks County, Kans, were 
selected for cathodic protection tests; holes were cleaned out 
and cased with 75 joints of new 5% in. 14 lb J-55; testing 
was done, including potential profiles, log current-potential 
curves and electrode measurements from both surface and 
downhole connections; current of 12 amp was applied to one 
well and 4 amp to another. 


How to Reduce Downhole Corrosion with Inhibitors, J.P. 
STANTON. World Oil v 150 n 5 Apr 1960 p 184, 186, 188, 190, 
192, 194, 196. Types of corrosion; details of 21 treating meth- 
ods being used; advantages and disadvantages of each method. 


New Corrosion Inhibitor Cuts Pull Jobs, D.H.STORMONT. 
Oil & Gas J v 58 n 11 Mar 14 1960 p 198. Field testing of 
new inorganic inhibitor proves it to be highly effective in 
controlling corrosion of downhole equipment; inhibitor is 
nontoxic and chloride free; cost evaluation of inhibitor’s per- 
formance. 


Protective Coatings for Corrosion Control in Production 
Operations, R.M.ROBINSON. J Petroleum Technology v 12 n 
10 Oct 1960 p 20-4. General outline for selecting coating 
types according to expected exposure; protection of offshore 
platforms, floating equipment, drilling equipment, production 
equipment, production tankage, flow lines, and subsurface 
equipment. 


Protective Coatings on Well Casing, W.R.LAMBERT. Petro- 
leum Engr v 32 n 10 Sept 1960 p B58-4. Corrosion of well 
casings may result from galvanic action, sulphate reducing 
bacteria, chemical action, stray currents; in downhole tests 
two major methods used to combat these causes of corrosion 
are protective coating of metal and cathodic protection: com- 
bination of two is often most successful method: different 
ee of coatings were applied to casing; testing procedure and 
results. 


Rapid Evaluation of Corrosion Inhibitors, P.A.LITTLE. M. 
GAMBILL. Petroleum Engr v 32 n 2 Feb 1960 p B89, B92. 


OIL FIELD EQUIPMENT—Continued 


Main features of test are: use of suitable controls, including 
reference inhibitor; use of three or more titration levels of 
each inhibitor; elimination of all variables but one; and 
presentation of results in useful form ; 48 hr test gives basis 
for quantitative comparison of effectiveness of corrosion in- 
hibitors against only water soluble corrosion agent. 


Sucker Rod Failures Cut 56 Percent in 6 Years, O.C.ATKIN- 
SON. World Oil v 150 n 6 May 1960 p 116-19. Cities Service 
Oil Co in its West Kansas operations, attributes reduction of 
failures to program of corrosion control, proper rod box 
make-up and care, dynamometer studies to determine optimum 
well loads, and tests to determine best rod steels; saving in 
rod expenditures. 

ZnSiO3 Coatings Prove They can Take it. Oil & Gas J v 58 
n 17 Apr 25 1960 p 206. Single 2% mi coat of zine silicate 
on cooling tower to prevent corrosion is proved to be in per- 
fect condition even after seven yr; coating can be used for 
variety of other purposes and as prime coat for chemical re- 
sistive coatings in corrosive atmospheres on offshore plat- 
forms, storage tanks, and tankers. 


Electric. Primenenie diskretnogo preobrazovaniya Laplasa k 


issledovaniyu zven’ev raspredelennymi parametrami, Ya.B. 
KADYMOV. Akademiya Nauk SSSR, Izvestiya, Otdelenie 
Tekhnicheskikh Nauk, Energetika i Avtomatika n 5 Sept-Oct 
1959 p 156-61. Application of discrete Laplace transform to 
investigation of elements with distributed parameters; theory 
of electric drive of machinery with distributed parameters. 
particularly applicable to problems associated with oil field 
and petroleum pipe line equipment. 


Heaters. Practical Field Techniques Cut Crude Treating Costs, 


J.W.HAKEMAN. World Oil v 151 n 1 July 1960 p 100-2. 
Optimum treater temperatures and proper application of 
chemicals can reduce vapor losses, increase equipment life 
and eliminate operational hazards; prevention of gravity loss; 
treatment of foamy oil; problem and reduction of treater 
corrosion. 


Maintenance and Repair. Elevator and Tool Joint Wear, W.A. 


WILSON. Petroleum Engr v 32 n 3 Mar 1960 p B34-6. Wear 
affects in collar type and taper type elevators: elevators, in 
narticular 18° taper type, and 18° tapered tool joint, should 
be carefully inspected for deviations from original specifica- 
tions; tool joint rebanding; procedure for measuring and 
evaluating wear; program for inspection and care. 


Shot Peening Saves Drilling Dollars, J.R.GREGATH. World 
Oil v 150 n 7 June 1960 p 133-5. Shot peening is cold working 
method accomplished by bombarding surface of metal with 
round steel shot discharged at relatively high velocities; shot 
peening removes mill scale and corrosion products and changes 
characteristics of metal; most important change is prestress 
in compression. 


Manufacture. See Boring Machines—Control. 
Piping. See Oil Field Equipment—Tubular Goods; Oil Well 


Casing; Petroleum Pipe Lines. 


Pumps. See Oil Well Drilling—Mud Pumps; Oil Well Pumping. 
Separators. Field-Constructed Gas Anchors Can Save Money, 


C.J.MERRYMAN. World Oil v 151 n 2 Aug 1960 p 75-8. Two 
types of field constructed gas anchor—mud anchor systems 
used to achieve downhole separation; both have proven suc- 
cessful in west Texas area; standard gas anchor—mud 
anchor system and standard gas anchor—oversized mud an- 
chor system; proper operational procedures combined with 
bottom-hole separation equipment, provide economical solu- 
tion for gas interference problems; case histories. 


New Field Plant Now on Stream at Hassi-Messaoud, P. 
LEPEE. World Petroleum v 31 n 4 Apr 1960 p 58-9. Field 
processing plant has capacity of 150,000 bpsd; network of 
gathering lines collects crude from numerous wells and pipes 
it under pressure to plant; crude is very light, low in sul- 
phur and is accompanied by 1100 eu ft of gas/bbl of stabi- 
lized crude; crude is degassed in three stages at decreasing 
pressures ; fire fighting facilities, warehouse, and mantenance 
shop; construetion program. 


Novye gazovye yakori i opyt ikh primeneni a, aN’ 
ADONIN, K.S.KADYMOVA, V.F.TROITSKII, Wee aA: 
ZONOV. Neftyanoe Khozyaistvo v 87 n 7 July 1959 p 47-51. 
New gas anchors and experience with their practical applica- 
tion; performance of 3 in. four sectional gas anchor designed 
by peer comparison with performance of other gas anchor 
models. 


Sucker Rods. See Oil Field Equipment—Corrosion. 
Tanks. See Oil Tanks. 
Tubular Goods. See also Oil Field Equipment—Corrosion; Oil 


Well Casing; Oil Well Drilling—Drill Pipe. 

How to Apply and Remove Shrunk-On Tool Joints, E.G. 
BOICE. Oil & Gas J v 58 n 24 June 13 1960 p 120, 122-3, 126, 
128. When drill pipe is worn or damaged, tool points can be 
removed and applied to new pipe; pipe can be economically 
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rejointed on location even as drilling progresses; salvaging 
ee tools from scrap drill pipe; inspecting and applying tool 
joints. 

OIL FIELD PRACTICE. See Oil Field Equipment; Oil Fields: 
Oil Well Casing ; Oil Well Cementing; Oil Well Completion; 
Oil Well Drilling ; Oil Well Logging; Oil Well Production; 
Oil Well Pumping; Petroleum Engineering; Petroleum Pipe 
Lines; Petroleum Prospecting. 

OIL FIELDS 


See also. Mineral Industry and Resources; Natural Gas; Oil 
Sands ; Oil Well Drilling; Oil Well Production; Oil Well 
Pumping; Oil Wells; Petroleum Geology; Petroleum Industry ; 
Petroleum Prospecting; Petroleum Reservoir Engineering. 


pecident Prevention. See Oil Well Drilling—Accident Preven- 
ion. 


Alberta. Pembina Oil Field, Alberta, Canada—Example of Low 
Permeability Reservoir, L.C.STEVENS, S.F.BIRD, J.J.JUS- 
TEN. World Petroleum Congress, Fifth—Proec New York, NY 
June 1959 Sec II p 173-85 (discussion) 185-6. Characteristic of 
field is low order of natural rock permeability associated with 
thin pay; geology, rock characteristics, reservoir fluid charac- 
teristics, completion techniques, reservoir performance, and 
pressure maintenance operations. 


Algeria. Algeria Comes Alive as Oil Producer, P.B.BIKE. Oil 
& Gas J v 57 n 53 Dee 28 1959 p 229-30, 233, 235-6, 238. 
Geological provinces and areas of activity; pipe lines, existing 
and immediately proposed; list of oil and gas strikes; recover- 
able reserves at Hassi Messaoud are 3.5 billion bbl; Edjele, 155 
million bbl; Zarzaitine, 525 million bbl, and Hassi el R’Mel, 
over 30 MMM eu ft of gas. 


Australia. Australia is Attracting Oil Operators, A.GIBBON, 
L.J.LOGAN. World Oil v 150 n 4 Mar 1960 p 87-9, 2 maps. 
Incentives include huge exploration blocks, bonus payments, 
and reasonable royalty; sedimentary basins and oil and gas 
occurrences in Australia and New Guinea. 


Austria. Oil Fields of Vienna Basin, K.FRIEDL. World Petro- 
leum Congress, Fifth—Proc New York, NY June 1959 Sec 1 
p 865-80 (discussion) 880-1. Vienna Basin is sedimentary, 
bordered by faults, situated entirely within Alpine-Carpathian 
are and underlain by rocks of this arc; all sedimentary series, 
including basement rocks, mostly Flysch, may be oil- or gas- 
bearing; oil is of primary origin, excluding only occurrences 
within Flysch; it migrated soon after formation into old 
structures which already existed. 


Reservoir Rocks, Fluids and Energy Systems of Matzen 
Field in Vienna Basin, A.KAUFMANN, L.KOELBL, H. 
KRATOCHVIL, H.WIESENEDER. World Petroleum Con- 
gress, Fifth—Proc New York, NY June 1959 Sec II p 151-72. 
Data on grain size distribution, porosity, permeability and 
mineralogical composition of reservoir rocks of basin are 
shown graphically; chemical analyses of oil, gas and brines 
and behavior of reservoir fluids under reservoir conditions ; 
reservoir energy in Pannonian, Sarmatian and Tortonian 
pools is mainly controlled by water drive; ultimate recovery. 


Automatic Control. See Oil Well Production—Control. 


Brazil. Agua Grande—Major Oil Field of South America with 
Unique Paraffin Problems, G.C.BARROSO, I.B.de CAR- 
VALHO. World Petroleum Congress, Fifth—Proc New York, 
NY June 1959 Sec II p 371-9 (discussion) 379-81. Agua Grande 
Field is located in State of Bahia, Brazil; it is multiple zone 
field, each zone requiring to be produced in accordance with 
its own characteristics; oil is paraffin base, with average 
gravity of 40.7° API and pour point in range of 24 to 32 C; 
problem of keeping well flowing has been mainly solved by 
use of localy developed paraffin knife. 


Brines. See also Oil Fields—Waste Water Disposal. 


Determination of Potassium in Oilfield Brines, A.G.COL- 
LINS, J.W.WATXINS. Petroleum Engr v 31 n 12 Nov 1959 
p B94, 98, 102. Analysis of oil field brines permits identifica- 
tion of intrusive waters and general geochemical correlations ; 
method is based on fact that potassium tetraphenylboron is 
quite soluble; when sodium tetraphenylboron is added to 
brine, potassium is selectively precipitated as potassium 
tetraphenylboron, even in presence of high concentrations of 
sodium. 


California. Summary of Operations. California Oil Fields. Cali- 
fornia. Dept Natural Resources—Div Oil & Gas—Annual Re- 
port v 45 n 1 Jan-June 1959 126 p, 6 maps, 7 plates. Follow- 
ing group of papers included: History of Gas Conservation 
in California, E.H.MUSSER: Bounde Creek Gas Field, D.D. 
BRUCE; Princeton Gas Field, D.D.BRUCE: Gill Ranch Gas 
Field, K.P.LOKEN; Correlation Study of Southern San 
Joaquin Valley, W.H.PARK, J.R.WEDDLE: Thirty-Five Anti- 
cline of Midway-Sunset Oil Field, J.L.ZULBERTI; Bellevue 
Oil Field, J.C.SULLIVAN; Johe Ranch and Maddux Ranch 
Gas Areas, P.E.LAND; Fillmore Oil Field, C.H.SCHULTZ ; 
Aliso Canyon Oil Field, W.L.INGRAM; Tapia Oil Field, M.W. 
DOSCH, G.W.BEECROFT: North Whittier Heights Area of 
Los Angeles County, W.J.HUNTER. 


OIL FIELDS—Continued 
Colombia. See Oil Fields—Communication Systems. 


Communication Systems. Radio Links South American Fields 
with Headquarters, A.GIBBON. World Oil v 150 n 4 Mar 
1960 p 109-10, 112-14, 116. Installation of new radio and 
microwave facilities in Venezuela and Colombia permits un- 
interrupted radio communications between company head- 


le er and rigs, camps, marine installations and automobiles 
in field. 


French Equatorial Africa. Les champs de pétrole de ]’Afrique 
Equatoriale Francaise, G.PEGAND, D.REYRE. World Petro- 
leum Congress, Fifth—Proe New York, NY June 1959 Sec I p 
551-73. Oil Fields of French Equatorial Africa are related to 
occurrence of saliferous series of Aptian age; series may 
either act as roof of pool or give rise to province of salt 
domes very different in type from those of Gulf Coast; reser- 
voirs, which occur at different levels of thick series ranging 
from Lower Cretaceous to Miocene are lithologically diverse. 


Geophysics. See Geophysics; Petroleum Prospecting. 
Iran. See also Oil Fields—Mediterranean Area. 


Geology and Development of Gachsaran Field, Southwest 
Iran, F.C.P.SLINGER, J.G.CRICHTON. World Petroleum 
Congress, Fifth—Proc New York, NY June 1959 See 1 p 
349-75. History, stratigraphy, structure and some of develop- 
ment problems of Gachsaran oil field; field has individual 
well potentials of order of 20,000 to 40,000 bpd from Asmari 
limestone (Oligocene-Miocene) ; production of field is 60,000 
bpd of 32°API oil through 12 in. pipe line; development calls 
for increase in production capacity to 450,000 bpd. 


Italy. First Commercial Production in Sicily Came in 1954. Oil 
& Gas J v 58 n 44 Oct 31 1960 p 101-2. Characteristics of 
Ragusa’s crude oil; in 1959 production of oil was 9,327,000 
bbl; proven reserves for field are estimated to be 150 million 
bbl; pipe line connections. 


Gela in Sicily, an Unusual Oil Field, T.ROCCO. World 
Petroleum Congress, Fifth—Proc New York, NY June 1959 
Sec 1 p 207-31 (discussion) 231-2, 1 map, 1 plate. Gela field 
is situated on Mesozoic anticline; main reservoir is formed 
by fractured and porous Triassic dolomites; oil bearing in- 
terval extends from average depth of 3150 m to oil-water 
contact, at 3517 m below sea level; crude is low gravity, high 
viscosity oil with low gas-oil ratio; extensive aquifer is be- 
lieved to be controlling factor of reservoir energy. 


Oil Development in Sicily. Petroleum Times v 63 n 1622 Oct 
9 1959 p 637-8. On south coast of Sicily strike was made by 
drilling barge 1.1 mi out of Gela Harbor; oil bearing stratum 
lies at depth of 3200 meters; at Ragusa there are 40 producing 
wells; construction of refineries and pipelines. 


Ragusa Oil Field, Sicily, F.T.KAFKA, R.K.KIRKBRIDE. 
World Petroleum Congress, Fifth—Proc New York, NY. June 
1959 Sec 1 p 233-56 (discussion) 256-7. Proven reserves of 
Ragusa oil field are 150 million bbl; Ragusa structure is 
asymmetrical anticline located in foreland area; evidence of 
tectonic activity in area exists from Jurassic time to Recent; 
there is also evidence that three sedimentary cycles have oc- 
curred; exploration methods used for locating discovery well; 
drilling statistics and production characteristics of field. 


Japan. See Oil Fields—Offshore. 


Kansas. Kansas’ Oil, Gas-Field Discoveries Continue to Mount, 
D.F.MERRIAM, E.D.GOEBEL. Oil & Gas J v 58 n 5 Mar 28 
1960 p 250-3. Petroleum accounted for 83% of total mineral 
production of State in 1959; 75% of oil in Kansas has been 
produced from beds of Pennsylvanian and Arbuckle-Reagan 
(Cambro-Ordovician) age; cumulative natural gas production 
of State surpassed 8,000,000 MMcf mark in 1959; exploration 
activity in 1959; geographic distribution of oil and gas pro- 
ducing areas. 


Oil and Gas Developments in Kansas During 1959, E.D. 
GOEBEL, P.L.HILPMAN, D.L.BEENE, R.J.NOEVER. Kan- 
sas. Geol Survey—Bul n 147 Sept 1960 254 p, 3 maps. Oil 
production in 1959 totaled 119,473,875 bbl; natural gas pro- 
duction totaled 595.2 billion cu ft; 157 new oil fields, 39 new 
gas fields, and 2 that were both oil and gas fields were dis- 
eovered; 8 previously abandoned fields were revived; proved 
reserves of crude oil were 917.5 million bbl and gas reserves 
were 19.9 trillion cu ft. 


Kansas-Oklahoma. New Activity in Southwest Kansas-Okla. 
Panhandle, R.S.BUCHANAN. World Oil v 149 n 6 Nov 1959 
p 113-16. Area occurs at northwest end of Anadarko Basin; 
majority of proven production is now being obtained from 
sediments of lower Permian, Pennsylvanian and upper Missis- 
sippian age; discovery methods, development history, recent 
trends, spacing, lease situation, drilling operations, and pro- 
duction. 


Kuwait. See also Oil Fields—Mediterranean Area. 


Variations with Elevation of Kuwait Reservoir Fluids, G. 
HETHERINGTON, A.J.HORAN. Inst Petroleum—J v 46 n 436 
Apr 1960 p 109-14. Oil and gas gravity, in place (or solution) 
gas-oil ratio, density of oil containing dissolved gas in reser- 
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voir, saturation pressure, compressibility of reservoir fluid, 
and reservoir fluid viscosity, are properties of hydrocarbon 
fluids, whose variations have been investigated. 


Louisiana. Louisiana Operators Ask—Why Drill for Offshore 
Oil? D.E.LAMBERT. World Oil v 151 n 1 July 1960 p 86-9. 
State multiple completion ruling curbs development drilling 
for off-shore oil reserves; evaluation of pros and cons of off- 
shore operations; trends in Louisiana offshore drilling activ- 
ity; problems of time lag between investment and income, 
small fields, costs, allowables and spacing, and dry holes. 


Mediterranean Area. Mediterranean Oil. Oil & Gas J v 57 n 
53 Dec 28 1959 (Map). Petroleum map indicating location 
of all oil and gas fields, refineries, and petroleum pipe lines 
in North Africa-South Europe-Near East area; details of 
Iran, Kuwait, and Saudi Arabia. 


New Mexico. Petroleum Developments In New Mexico During 
1958, R.A.BIEBERMAN, R.W.FOSTER, J.K.HUENERGARDT. 
New Mexico. Bur Mines & Mineral Resources—Cir n 52 1960 
103 p. Crude oil and distillate production amounted to 98,514,- 
926 bbl in 1958, increase of 3,887,121 bbl over 1957; produc- 
tion of natural gas declined from 728,645,000,000 cu ft in 1957 
to 726,236,763,000 cu ft in 1958; 1819 wells were drilled dur- 
ing 1958, decrease of 408 from 1957; maps showing location 
of new discoveries; subsurface completion data for wells 
drilled for oil and gas during 1958. 


Nigeria. Long and Hard Search for Oil in Nigeria. Petroleum 
Times v 64 n 1648 Oct 7 1960 p 678-9. During 1959, 35 explora- 
tory wells were drilled, nine of which discovered oil; 16 ap- 
praisal wells were drilled and all were producers; during 
1959 crude production rose from 6340 bpd to 16,000 bpd in 
first quarter; most exploration in 1960 has centered in Niger 
River delta area; transport difficulties. 


Nigeria Gets Set to Move into International Markets, E.L. 
LOMAX. Oil & Gas J v 58 n 36 Sept 5 1960 p 216-18. Well 
at Oloibiri field was successful; by 1959, 70 wells were drilled 
of which 26 were producing; in 1959 total oil export was 
4,066,542 bbl and is expected to increase; all crude produced 
is light and sweet. 


Offshore. See also Oil Fields—Communication Systems; Oil 
Fields—Louisiana; Oil Well Completion—Offshore; Oil Well 
Drilling—Offshore; Petroleum Prospecting—Offshore. 


Economics of Offshore Petroleum Development in U.S.A., 
B.DYKSTRA. World Petroleum Congress, Fifth—Proc New 
York, NY June 1959 See II p 1-10 (discussion) 10-11. Off- 
shore exploration, drilling, and production activities in United 
States are concentrated on continental shelf off Louisiana 
coast; seismic surveys in this area have been found in many 
instances to be cheaper per mile and of higher quality than 
such investigations onshore; 93% of wells have been drilled 
in waters shallower than 60 ft; estimated ultimate recoveries. 


Rincon Offshore Island and Open Causeway, J.A.BLUME, 
J.M.KEITH. ASCE—Proe v 85 (J Waterways & Harbors Div) 
n WW3 Sept 1959 pt 1 Paper n 2170 p 61-92. Design and 
construction of man-made oil-production island of sand, rock 
and precast concrete armor in Pacific Ocean offshore from 
California with causeway connecting it to shoreline; design 
included alternate economic studies, model tests in wave 
laboratory, and storm damage and wave runup studies with 
alternate armor types, materials, densities and slopes; use of 
special fathometers in control operations for underwater 
placement. 


Sea of Japan site of ... First Offshore Oil Strike in Far 
East, J-A.KORNFELD. Petroleum Engr v 32 n 1 Jan 1960 p 
B31-3. Well is drilled to total depth of 4766 ft in Tertiary 
rock and completed from pay depth reported at 1850 ft; 
source rocks are folded into small elongated anticlines parallel 
to trend of coast; exploratory drilling background; drilling 
equipment used. 


World-Wide Offshore Areas Begin Yielding Their Promised 
Riches, P.SWAIN. Oil & Gas J v 58 n 23 June 6 1960 p 93-8. 
Account on offshore activities in Persian Gulf, off Honshu 
Island in Japan, Gulf of Paria between Venezuela and Trini- 
dad, and in North Sea off Holland. 


Ohio. 1959 Oil and Gas Developments in Ohio, G.G.SHEAR- 
ROW, T.A.DeBROSSE. Ohio. Geol Survey—Report Investi- 
gations n 39 1960 30 p. Summary of initial drilling by county, 
producing zone; footage of oil and gas wells by counties and 
producing zones; drilling permits issued, wells plugged and 
mudded by counties, active water flooding operations, oil and 
gas production, well completions, prices of crude, well euttings 
and cores; future expectations. 


Oklahoma. See also Oil Fields—Kansas-Oklahoma. 


Closer Look at Love County, C.C.REEVES, Jr. Oil & Gas 
J v 58 n 1, 2 pt 1 Jan 4 1960 p 116, 118, 120-1, pt 2 Jan 11 
p 124, 126, 129-30. Deese formation of Des Moinesian series 
of Pennsylvanian section belonging to third sedimentary sec- 
tion of Marietta syncline is considered most productive of all 
formations in Oklahoma; details of individual oil fields, pro- 
duction figures and future prospects. 


OIL FIELDS—Continued 


Pennsylvania. History, Present Status, and Future Possibilities 
of Secondary Recovery Operations in Pennsylvania, A 
LYTLE, Pennsylvania Topographic & Geologic Survey—Bul 
n M 41 1960 p 28-42. Oil pools occur in northern part of 
Appalachian Basin; producing Upper Devonian sands consist 
of numerous lenses occurring at depths of 400 to 3000 ft; 6% 
of States 1958 production is attributed to water flooding, 
13% to air or gas injection, and 19% to natural production 
and vacuum. 

Peru. Geology of Maquia Oilfield in Eastern Peru and _Its 
Regional Setting, E.KOCH. World Petroleum Congress, Fifth 
—Proe New York, NY June 1959 See 1 p 591-600 (discussion) 
600-1. Discovery well struck oil in Upper Cretaceous Sugar 
sandstone; well was located by photogeologic and field surveys 
on oval shaped anticline 7 km long, which is part of long 
range of anticlines that can be followed for 85 km; strati- 
graphic sequence. 

Power Supply. See also Electric Distribution. 


Mene Grande Generates Own Power, C.M.HONAKER, D.F. 
BRUCE. Oil & Gas J v 58 n 8 Feb 22 1960 p 91-5. Power 
plant satisfies exploration, production, and transportation re- 
quirements; operates on gas fuel; speed is governed by fuel 
control system; turbine availability and reliability ; operating 
costs; small alternate sources are located in pipe line pumping 
stations for standby use. 


Pressure Maintenance. See Oil Well Production—Repressuring. 


Sahara. Hassi Messaoud—Saharan Oil Giant, C.de LAPPAR- 
ENT, P.ALBERT. World Petroleum v 31 n 6 June 1960 p 
48-6. Reserves in Hassi Messaoud are estimated at 19 million 
bbl; recoverability is not yet known, but this is one of world’s 
largest oil fields; entire reservoir, which is located at average 
depth of 10,000 ft is siliceous cemented quartzitic sandstone 
of Cambrian age; characteristics of four stratigraphic zones ; 
oil well completion and productivity of wells. 


Salt Water Disposal. See Oil Fields—Waste Water Disposal. 


Saskatchewan. Engineering and Producing History of Weyburn 
Field, Saskatchewan. Can Min & Met Bul v 52 n 572 Dee 
1959 p 762-70, Field had 857 wells capable of producing 45,100 
bbl of oil per day; portable drilling rigs are used to penetrate 
depths of 4400 to 5100 ft; wells are acidized; suggestions of 
recovering energy from water present in oil field; ultimate 
reserves are estimated as 332,469,000 bbl of oil. 


Saudi Arabia. See Oil Fields—Mediterranean Area. 


Soviet Union. Bondyuzhskoe neftyanoe mestorozhdenie, A.M. 
MEL’NIKOV, T.E. GRIGOR’EVA. Geologiya Nefti i Gaza v 
3 n 5 May 1959 p 50-3. Oil field of Bondyuga; Devonian, Car- 
boniferous, and Permian rocks form sedimentary sequence of 
1700 m resting on Precambrian basement; structurally oil 
field is located on eastern slope of Tatarian dome; reservoir 
rock is represented by Devonian sandy aleurites; bottom hole 
pressure is 170-171 atm; thickness of producing formation is 
18 to 21 m; specific gravity of oil is 0.870 to 0.877. 


General’naya skhema_ razrabotki Romashkinskogo mesto- 
rozhdeniya i ee vnedrenie, V.A.KALAMKAROV, A.P.KRY- 
LOV, F.A.TREBIN. Neftyanoe Khozyaistvo v 38 n 4 Apr 
1960 p 1-8. General system of exploitation of Romashkinskoe 
deposit and its practical application; oil field is associated 
with platform structure with flanks dipping at about 1°; pay 
formations are represented by sandstones separated by argil- 
lites ; injection wells were located on both sides of contour of 
water-oil boundary; differential repressuring of different pro- 
ducing horizons. 


Progress in Theory and Practice of Oil and Gas Field De- 
velopment in U.S.S.R., A.P.KRYLOV (et al). World Petro- 
leum Congress, Fifth—Proe New York, NY June 1959 See 11 
p 23-34 (discussion) 84-5. Economies of exploitation improved 
by adopting wider spacing between wells, and by proper well 
locations ; considerable amount of pressure maintenance by 
water injection from beginning of exploitation; increase of 
injection pressure and of draw-down; improvement of hydro- 
dynamic conditions ; increase of permeability around well bore 
by various procedures, particularly hydraulic fracturing. 


Subsidence. See Subsidence. 


Unit Operation. Part You Play in Unitization. Petroleum Engr 
v 32 n 10 Sept 1960 p B98, 100, 102, 110) 102 ie eo, 
Following symposium presented: Importance of Unitization, 
M.T.MILLER, 98; Petroleum Engineer and Unitization, W.B. 
EMERY II, 100, 102; Landman’s Role in Unitization, J.C. 
AUSTIN, 110, 112; Legal Aspects of Unitization, R.C.BER- 


GEN, 112; Landowner Looks at Unitization, E.P. - 
CHAELL, 114, 119. aig sian 


United Arab Republic. Oilfield and Crudes of United Arab 
Republic, M.A.BBORHAM, A.MUSTAPA,. Petroleum v 23 n 6, 
9 June 1960 p 224-9, Sept p 346-50. Major Egyptian oil fields, 
their total production, number of wells, average depth of pro- 
ducing horizons, producing formation, and condition in 1959; 
physical and chemical data on Egyptian and Syrian crude oils; 
data on consumption of all grades of petroleum products. 
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Valuation. Computing Present Worth of Oil Properties, P.B. 

CRAWFORD, C.D.WILLIAMS. World Oil v 149 n 7 Dee 1959 
p 122-8. Charts to determine present worth of royalty and 
working interests; graphs are computed on monthly basis and 


a be used for most ranges of interest rates and decline 
rates. 


Economic Evaluations, P.B.WATKINS. J Petroleum Tech- 
nology v 11 n 11 Nov 1959 p 20-8. Formulas are developed 
and presented graphically which permit rapid evaluation of 
projects, with minimum of data and calculation; methods for 
more detailed appraisals with particular reference to Canadian 
income taxes, but United States taxes are also treated; “‘rate 
of return’, or “profitability index’’, is related to payout times 
and “profit ratio” for 100% working interest cases. 


Evaluation of Oil Properties in After-Tax Dollars, D.H. 
POWELL. J Petroleum Technology v 12 n 1 Jan 1960 p 
28-36. Present worth and net cash recovery method; statutory 
depletion allowance; interest subject to depletion allowance; 
computation of allowable depletion; net cash recovery after 
income taxes. 


How to Determine Rate of Return After Taxes Quickly, 
Easily, C.D.WILLIAMS, P.B.CRAWFORD. World Oil v 151 
n 4 Sept 1960 p 80-3. Easily constructed chart enables prospec- 
tive purchasers of oil properties to estimate quickly amount 
they can afford to offer for property to obtain desired rate of 
return after taxes; chart also helps to evaluate properties and 
reflects dominant role of taxation on market value. 


Venezuela. See also Oil Fields—Communication Systems. 


Drilling and Producing Operations in Lake Maracaibo, F.G. 
BAPTISTA, L.A.SUCRE, J.DOMINGUEZ, P.CONRAD. World 
Petroleum Congress, Fifth—Proec New York, N.Y. June 1959 
Sec II p 111-23 (discussion) 123-4. Lake Maracaibo has maxi- 
mum water depth of 120 ft; prolific oil production has been 
developed along northeast shore and extended out into lake 
for distance of more than 20 mi; concession holders; drilling 
operations; production flows; gas compression plants. 


Geology and Development of Bolivar Coastal Field at Mara- 
caibo, Venezuela, H.D.BORGER, E.F.LENERT. World Petro- 
leum Congress, Fifth—Proc New York, NY June 1959 See I 
p 481-96 (discussion) 496-8. Field is one of world’s largest oil 
fields; for two decades development was confined to Miocene 
sands; prolific Eocene production was not discovered until 
1939; some Paleocene and Upper Cretaceous production has 
been established; accumulation of oil in Miocene is largely 
controlled by stratigraphic traps; data on drilling and produc- 
tion of oil. 


Waste Water Disposal. California’s Waste-Water Woes Grow. 


Oil & Gas J v 58 n 14 Apr 4 1960 p 70-1. San Joaquin Valley 
fields have biggest water production rate, with water cut for 
all wells averaging 78.7%; data on water flow in California 
during 1946-1959. 


Die Gefahr der Grundwasserverunreinigung durch Rueck- 
staende aus Erdoelbohrungen, H.E.KLOTTER. R.NEUSSEL. 
Gas- u Wasserfach v 100 n 40 Oct 2 1959 p 1017-22. Hazard 
of groundwater pollution by wastes of oil well drilling; prob- 
lem of water pollution with emphasis on Rhine River; experi- 
mental study of groundwater pollution; chromatographic tests 
for phenol and cresol. 


Evaluation of Satellite System in Pembina Field, H.L. 
BRUSSET, C.A.Y.SHEPHARD. Can Min & Met Bul v 53 n 
580 Aug 1960 p 583-6. Crude dehydration, treatment and dis- 
posal of produced water, as well as sale of gas and crude 
oil were expected to be handled more efficiently at one central 
point than at several conventional batteries; this plan was 
effected by routing produced fluids to central station by way 
of several well testing batteries referred to as satellites; self 
regulating system found to be successful. 


Subsurface Disposal of Salt Water from Oil Wells, W.S. 
MORRIS. Water Pollution Control Federation—J (formerly 
Sewage & Indus Wastes) v 32 n 1 Jan 1960 p 41-51. Disposal 
at East Texas oil field is described; salt water from all 
operators is returned to sand reservoir; this method not only 
prevents pollution but also means underground replenishment 
and restoration of bottom-hole pressure and enables recovery 
of additional 600 million bbl of oil. 


Upkee Cost Reduced on Automatic pH Control, R.G. 
SPROSTON, Jr. Oil & Gas J v 58 n 34 Aug 22 1960 p 95-6. 
pH signal simulator is used to aid in isolating source of pH 
system trouble in waste-water treating plant at Shell Chemi- 
cal Co’s plant in Houston; waste-water plant is designed to 
provide effluent of controlled pH, face of oil and suspended 
solids; thermo compensators were replaced by precision re- 
sistors; sidearm reference electrodes were installed in lieu of 
immersion electrodes. 


irginia. Oil and Gas in Southern West Virginia, O.L. 
WeUGHE, West Virginia. Geol & Economic Survey—Bul n 17 
1959 34 p, 1 map. General characteristics of Paleozoic eles 
graphy by systems; producing sands identified and named 
according to prevalent local usage in southern West Virginia ; 
characteristics, production, and reserves of principal fields. 


OIL FIELDS—Continued 


Oil and Gas Report and Map of Doddridge and Harrison 
Counties, West Virginia, O.L.HAUGHT. West Virginia. Geol 
& Economic Survey—Bul n 16 1959 39 p, 1 map. General 
geology, subsurface geology, and description of producing 
sands; oil and gas production of area; lithologic records of 
wells in producing areas; area, production, and reserves of 
fields and pools. 


Oil and Gas Report and Map of Marshall, Wetzel, and 
Tyler Counties, West Virginia, O.L.HAUGHT. West Virginia. 
Geol & Economic Survey—Bul n 12 1955 (received Apr 1960) 
49 p, 1 map. Stratigraphy, structure, character of productive 
sands, productive characteristic of producing members, de- 
velopment by districts, production and reserves of major fields, 
stratigraphic and regional distribution of oil production, and 
prospects for future. 


Oil and Gas Report and Map of Monongalia, Marion, and 
Taylor Counties, West Virginia, O.L.HAUGHT. West Vir- 
ginia. Geol & Economie Survey—Bul n 13 May 1956 (received 
Apr 1960) 51 p, 3 maps. General stratigraphic features of 
Paleozoic system in area; structure, description and location 
of petroleum bearing sands, development and status of oil and 
gas industries and prospects for oil and gas. 


Oil and Gas Report and Map of Pleasants, Wood, and 
Ritchie Counties, West Virginia, O.L.HAUGHT. West Vir- 
ginia. Geol & Economic Survey—Bul n 11 1955 (received Apr 
1960) 21 p, 1 map. Stratigraphy, description of productive 
sands, oil and gas development by districts, production, re- 
serves, and prospects for future production. 


Yugoslavia. Survey of Exploration and Production of Oil in 
Yugoslavia, J.VUCKOVIC, R.FILJAK, V.AKSIN. World Pe- 
troleum Congress, Fifth—Proc New York, NY June 1959 Sec 
I p 1003-21, 3 maps. Southern part of Panon Basin is situated 
in northern part of Yugoslavia; it contains Miocene and Plio- 
cene sediments; oil and natural gas occurrences are found in 
sands, conglomerates and sandstones of Miocene and Pliocene 
age; Adriatic region consists of Mesozoic and Paleogene sedi- 
ments; seepages of asphalt and shows of oil and natural gas 
have been found; data on production. 


OIL FIRING. See cross references under Oil Heating. 
OIL FROM COAL. See Liquid Fuels—Synthetic. 
OIL FUEL 


See also Boiler Firing—Oil; Diesel Fuels; Gas Manufacture 
—Fuels; Oil Burners; Open Hearth Furnaces—Fuels. 


Check That Fuel Oil! G.GOULD. Plant Eng v 13 n 9 Sept 
1959 p 140-1. Commercial specifications are insufficient criteria 
for engineering acceptance of fuel oil; six variable character- 
istics affect boiler plant performance and are factor in effi- 
ciency and costs; description of laboratory analysis for de- 
termination of API gravity (specific gravity), Btu/lb, vis- 
cosity, sulphur, flashpoint, and water and sediment, methods 
of sampling. 


L’Utilisation des huiles combustibles—chaufferies, cheminees 
et entreposage, A. de GRAVE. Annales des Travaux Publics 
de Belgique n 1 1959 p 7-42. Use of fuel oils; problems con- 
cerning boiler rooms, chimneys, and storage; requirements are 
discussed with regard to Belgian standards; design of boiler 
rooms; factors of access, ventilation, and safety; numerical 
tables show design requirements for storage facilities; calcu- 
lations for functional stack design. 


Rapid Determination of Sulphur in Fuel Oils Used in Steel 
Industry, W.B.BOYES, H.C.WILKINSON. Metallurgia v 62 n 
3871 Sept 1960 p 129-30. Study made of application of calorim- 
eter bomb method and Sheffield high temperature method to 
determination of sulphur content of fuel oils; in both cases 
problems arose with regard to efficiency of absorption of 
combustion products; both modified procedures provide rapid 
and reasonably accurate method for determination. 


Symposium on Flow Properties of Admiralty Fuel Oils. Inst 
Petroleum—J v 46 n 437, 438 May 1960 p 127-76 (discussion) 
177-82, June p 183-216 (discussion) 216-21. Folowing papers 
included: May: Practical Conditions of Storage of Admiralty 
Fuel Oils, D.WYLLIE, W.E.L.TAYLOR, 128-42; Full-Scale 
Pumping of Admiralty Fuel Oil and its Relation to Laboratory 
Tests, T.C.DAVENPORT, R.J.RUSSELL, 143-60; Study of 
Fuel Oil Pumpability Using Laboratory Pumping Rig, D. 
WYLLIE, J.T.JONES, 161-76. June: Measurement of Flow 
Properties by Co-axial Cylinder Viscometer, E.A.SELLERS, 
D.WYLLIE, 183-8; Development of Test to Predict Pumpabil- 
ity of Admiralty Furnace Fuel Oils, G.C.ACKROYD, D.E.M. 
HOSKING, A.G.LOWE, 189-98; Yield Value of Admiralty Fuel 
Oil, R.J.RUSSELL, 199-208; Falling Sphere Pumpability Test 
for Boiler Fuel, J.F.T.BLOTT, R.G.MARTIN, 208-14. 


Additive Compounds. See also Boiler Firing—Oil. 


Flame Emissivity and Radiation Effects from Adding Carbon 
Black to Liquid Fuels, E.H.HUBBARD. Combustion v 31 n 5 
Nov 1959 p 34-8, Flame emissivity at fixed distance from 
burner increased in approximate proportion to increase in 
C:H ratio; for fuel oil, industrial practice is to inject C as 
near burner as possible because of difficulty in keeping more 
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OIL FUEL—Additive Compounds—Continued 
than 6 u/oC in suspension for long periods; large C particles 
for slow burning and small particles for increased emissivity, 
should be balanced in selection of C size; tabular and graphi- 
cal data. 


Blending. Development of Blending Unit for Fuel Oil, H.R. 
WALTON. Petroleum Times v 63 n 1622 Oct 9 1959 p 631-4. 
Arrangement of blending unit capable of mixing light and 
heavy fuels in proportions that would remain unaffected by 
changes in viscosity of heavy component due to variations in 
pumping temperature; details on tests and evaluation of test 
results. 


Fuel Oil Blending. Instrument Practice v 14 n 5 May 1960 
p 508-9. In-line fuel oil blending units and in-line viscosity 
controllers installed by Mobil Oil’s Ocean Terminal at Elles- 
mere Port; each unit of installation is capable of blending oils 
to produce viscosities of 200 to 1500 see Redwood No. 1 in 
proportions of 97:30 to 60:40 and at flow rates ranging from 
0-1400 gpm to within overall accuracy of plus or minus 1% 
of desired viscosity value. 


In-Line Blending of Fuel Oils. Gas & Oil Power v 55 n 
665 June 1960 p 142-4. Mobil Oil Co method which enables 
detection of viscosity change of 1% within 25 sec, in blending 
together in predetermined volumetric or mass ratio, high 
viscosity fuel oil with one of lower viscosity to obtain oil 
of intermediate viscosity; principle of parallel metering which 
maintains equal pressure losses across both metering areas; 
how changes in viscosity as function of temperature, which in 
turn affect volume of oil, are controlled; equipment by Smiths 
Industrial Instruments Ltd; design, operation and perform- 
ance. 


Combustion. See also Air Pollution; Liquid Fuels—Combustion. 


Clean, Efficient Combustion of Heating Oil, R.L.WEEKS, 
W.L.CLINKENBEARD, J.D.SOLTIS. World Petroleum Con- 
gress, Fifth—Proe New York, NY See VI June 1959 p 381-92 
(discussion) 392-6. Research program conducted by Esso Re- 
search & Engineering Co consisted of survey of problems 
existing in field, laboratory studies of equipment changes 
which would improve performance of oil burning equipment, 
field test of equipment improvements, and ways of improving 
burning qualities of fuel itself. 


Experimental Boiler for Fuel Oil Combusion Research, K.J. 
MACKENZIE, W.0.A.MORTON, G.F.J.MURRAY, W.V.P.FER- 
GUSON. Engineer v 210 n 5462 Sept 30 1960 p 548-51. Descrip- 
tion of facility installed by British Petroleum Co near Isle 
of Grain Refinery in Kent; boiler is designed to yield 20,000 
lb/hr of steam at 350 psi and 1200 F; among problems to be 
studied are conversion of solid fuel fired boilers to liquid 
fuels, deposition of corrosive ash on steam superheater and 
reheat tubes and supports, corrosion of cold surfaces due to 
formation of sulphur trioxide in combusion gases, air pollution, 
ete. 


Cooling. Economies of Air Coolers, K.D.SEGEL. Chem Eng 
Progress v 55 n 7 July 1959 p 71-2. Evaluation of total 
investment and operation costs of coolers; costs and savings 
tabulated for water-cooled, air-cooled, and air-cooled plus 
trim cooler, for fuel-oil cooling; product viscosity, allowable 
pressure drop, and available ground area are important cost 
factors; experience with maintenance and operating costs, 
space requirements, location, air-side fouling, fluid and air 
temperatures. 

Hose. See Hose—Flexible. 

Manufacture. See Coal Carbonization. 


Purification. Centrifugal Purification of Oils for Marine Serv- 
ice, M.E.O.TROWBRIDGE. Inst Mar Engrs—Trans v 72 n 1 
Jan 1960 p 1-22 (discussion) 23-32. Development of centrifuge 
types from batch units to fully continuous self cleaning 
machines ; application to fuel and lubricating oil purification 
and washing; mathematical methods are suggested for assess- 
ing comparative performance and for selection of optimum 
operating rates; table shows chief undesirable impurities in 
lubricating and fuel oils for steam turbines and diesel engines, 
gas turbine and boiler furnace fuel oils. 70 refs. 


New Sharples Oil Purifier. Shipbldg & Shipg Ree v 96 n 4 
July 28 1960 p 114. Gravitrol-1000 oil fuel purifier, designed 
for use on ships, provides self cleaning properties in single 
stage unit and non-stop port to port operation; maximum 
capacity of machine is 2% tons/hr and it is suitable in 
engine power range of 3000 to 12,000 bhp. 


Storage. See Oil Tanks. 

Transportation. See Barges—Tubular. 

OIL HEATING. See Boiler Firing—Oil; Oil Fuel. 
OIL JETTIES. See Jetties. : 
OIL PIPE LINES. See Petroleum Pipe Lines. 
OIL PURIFIERS. See Oil Fuel—Purification. 


OIL REFINING. See Petroleum Refineries; Petroleum Refin- 
ing. 


OIL RESOURCES. See Oil Fields. 


OIL SANDS ; 

See also Oil Fields; Oil Well Logging; Oil Well Logging— 

Acoustical ; Petroleum Geology; Petroleum Reservoir Engineer- 
ing. 

Shear Strength of McMurray Oil Sands, G.F.ROUND. Can 
Min & Met Bul v 53 n 576 Apr 1960 p 233-8. Shear strength 
was measured in controlled strain type tester modified so that 
rate of deformation could be varied during study of bulk solid 
flow problem; effect of temperature was investigated by 
adopting equipment to operate at 71 and 185 F; it was 
concluded that oil content and temperature decrease were 
significant variables and cause increase in shear strength. 


Alberta. Current Exploratory Techniques in Athabasca Bitu- 
minous Sands Area, W.B.GALLUP. Can Min & Met Bul v 538 n 
576 Apr 1960 p 245-9. Exploratory techniques involve moderate 
amount of coring; electrologs and often radioactive logs are 
run on most holes and certain types of these achieved excel- 
lent qualitative analysis when backed up by_ some core 
analysis for calibration; most of operations take place in 
winter time. 

Mildred Lake Athabasca Research Project. World Petroleum 
vy 81 n 10 Sept 1960 p 59-60. Research project to recover 
liquid hydrocarbons from Athabaska oil sands is carried out 
as four company enterprise; processing facility includes 3000 
bpd. distillation unit and associated equipment; mining 
“Wheel” strips sand from surface; two other groups have 
applied for approval to mine, process and market synthetic 
erude from Athabaska sands; this would involve extraction 
of 31,500 bpd. 

Permeabilities of Athabasca Oil Sands, K.A.CLARK. Can 
Min & Met Bul v 53 n 576 Apr 1960 p 239-44. Repacked 
mineral aggregates of good grade oil sands have permeabilities 
ranging between 15 darcys to 350 millidarcys; variation is due 
to silt contents of aggregates; few good grade oil sands 
contain as much as 30% silt; permeabilities of repacked good 
grade oil sands (oil included) depend on degree of liquid 
saturation; possibilities of oil sands development by in-situ 
methods. 


OIL SEALS. See Seals. 
OIL SHALE 


See also Gas Manufacture—Fuels; Mineral Industry and 
Resources; Oil Well Logging—Acoustical; Road Materials— 
Bituminous. 


Experiments in Crushing Green River Oil Shale, A.MAT- 
ZICK, R.O.DANNENBERG, B.GUTHRIE. US Bur Mines— 
Report Investigations n 5563 1960 64 p. Oil shale from Green 
River formation in Colorado is used for experiment; properties 
important to crushing are slab-forming tendency, resilience, 
slippery character of richer grades, and heterogeneous nature 
of average oil shale; results of 13 experiments on 10 different 
crushers are reported; cost of crushing mine-run Colorado 
shale to minus 8 in. size has been estimated as 12 to 17¢ per 
ton. 


Oil Shale—Energy for Future, F.L.HARTLEY, C.S.BRINE- 
GAR. World Petroleum Congress, Fifth—Proc New York, NY 
June 1959 See II p 37-44 (discussion) 44-7. Significance of world 
oil shale deposits, as related to conventional crude oil re- 
serves; major research on oil shale; products available from 
oil shale are considered from both quantitative and qualitative 
standpoints. 


Oil Yield and Uranium Content of Black Shales, V.E.SWAN- 
SON. US Geol Survey—Professional Paper n 356-A 1960 44 p. 
Some black shales contain as much as one hundred times more 
uranium than other common sedimentary rocks and they also 
contain organic matter that will yield oil when subjected to 
destructive distillation; such shales may be referred to as 
uraniferous oil shales and have been considered as potential 
source of both oil and uranium; oil yield and uranium deter- 
minations on 500 samples are recorded. 


Opredelenie shiriny probootbornika dlya otbora prob tver- 
dogo topliva, A.I.LBAKLAGIN. Teploenergetika v 6 n 8 Aug 
1959 p 14-16. Determination of sampler width for solid fuel 
sampling; operation of elevator type mechanical sampler for 
oil shale application. 

Patents. See Oil Shale—Refining. 


Refining. Bureau of Mines Gas-Combustion Retort for Oil 
Shale, R.O.DANNENBERG, A.MATZICK. US Bur Mines— 
Report Investigations n 5545 1960 78 p. Statistical methods 
were used to design experiments and analyze effects of rate 
of shale throughput, composition of dilution gas, height of 
shale bed above air entry, air-gas distributor design, shale 
size range, and ratios of flow rates of various gas streams 
entering retort to rate of shale throughput; all variables 
had significant effects upon product properties or retort 
operating characteristics. 

Composition of Shale-Oil Naphtha, H.H.HEADY, L.G 
ADAMS, G.U.DINNEEN. US Bur Mines—Report Investiga- 
tions n 5662 1960 12 p. Naphtha obtained by destructive, 
recycle hydrogenation of crude shale oil, was found to contain 
49.1% paraffins, 20.3% cycloparaffins, 71.8% olefins, and 22.8% 
aromatics ; naphtha contained only minor amounts of sulphur, 
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OIL SHALE—Continued 


nitrogen, and oxygen compounds; composition of naphtha 
was computed from analyses of 105 narrow-boiling distillation 
fractions; volume, density, refractive indices, bromine num- 
ber, and ultraviolet spectrum determined on each fraction. 


Constitution of Oil-Shale Kerogen: Bibliography and Notes 
on Bureau of Mines Research, W.E.ROBINSON, K.E.STAN- 
FIELD. US Bur Mines—Information Cir n 7968 1960 79 p. 
Annotated bibliography of Colorado oil shale kerogens, their 
petrographic characteristics, composition, methods of concen- 
tration, physical properties, soluble kerogen, degradation 
pends low temperature products, and theories of origin of 
oil shale. 


Hydrogenating Shale Oil and Catalytic Cracking of Hydro- 
genated Stocks, C.M.FROST, H.C.CARPENTER, C.B.HOP- 
KINS, Jr, S.S.TIHEN, P.L.COTTINGHAM. US Bur Mines— 
Report Investigations n 5574 1960 17 p. Experiments made 
at 3000 lb pressure in gas combustion retort; effects of nitro- 
gen content on catalytic cracking yields; quality of cata- 
lytically cracked gasoline; yields when plotted as functions of 
conversion, were same as yields from catalytic cracking of 
East Texas heavy gas oil; however, yields did not display 
sensitivity to change of cracking temperature. 


Index of Oil-Shale and Shale-Oil Patents: 1946-56 (Supp to 
Bul n 467, 468) US Bur Mines—Bul n 574 1958 Pt 1. 134 
p, Pt 2. 75 p. Review of nearly 300 United States and 180 
British patents that relate to retorting (and distilling under- 
ground), refining, and utilization of oil shale and its products ; 
largest single group of patents relates to fluidized handling 
of shale. 


Le bassin du Reyran et la distillation des schistes, G.VIE. 
Mines et Metallurgie n 3533 Oct 1959 p 563-5. Reyran basin 
and distillation of shales; Stephanian syncline contains bitu- 
minous Boson formation containing 43.81% volatile matter, 
13.17% fixed carbon, and 1.17% sulphur; temperature of 
distillation is 470 to 500 C; heating power of gas produced 
is 8000 cal at 500 C. 


Oil Yields of Sections of Green River Oil Shale in Colorado, 
1954-57, K.E.STANFIELD, J.W.SMITH, H.N.SMITH, W.A. 
ROBB. US Bur Mines—Report Investigations n 5614 1960 
186 p. Information on oil shales of Piceance Creek basin in 
form of tables of oil-yield data and graphic logs for samples 
from 24 ecoreholes and 27 wells drilled during 1954-57; in 
addition oil yields of samples comprising maximum 15 gal/ton 
section are tabulated for 11 wells; oil yields of core and drill- 
cutting samples. 

Recent Improvements and Development Work Concerning 
Oil Shale Processing at Kvarntorp, Sweden, E.K.B.SCHJAN- 
BERG, A.R.L.BRANBERG. World Petroleum Congress, Fifth 
—Proe New York, NY June 1959 Sec II p 383-90 (discussion) 
390-3. Swedish oil shale yields little oil; production is based 
on extensive recovery of gaseous products; consequently, only 
externally heated retorts are used and pyrolysis residue is 
used as heat source in economically best retorting method, 
Bergh-Kvarntorp method; recovery of sulphur dioxide from 
flue gases by absorption in ammonium sulphite solution. 


OIL TANKERS. See Tankers. 


OIL TANKS 


Construction des réservoirs de stockage dans l’industrie du 
pétrole, G-DARIC. Construction v 15 n 2 Feb 1960 p 117-29. 
Construction of storage tanks for petroleum industry ; require- 
ments of tanks for raw and finished petroleum products; 
foundation, enclosing tank structure, and accessories; discus- 
sion of rated operating pressures, dimensional characteristics, 
bases for calculating strength, stability under effects of in- 
ternal pressure and release of pressure, and testing before 
putting into service; description of several French and other 
constructions. 


Industrial Methods for Building Oil Tanks in Soviet Union, 
E.A.IGNATCHENKO, G.V.RAYEVSKY, B.V.POPOVSKY. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 See VIII p 59-67 (discussion) 67-9. New method for 
constructing welded, vertical, cylindrical oil tanks, using 
flat panels made into coils; all tank structures are manufac- 
tured at plant; tank bottoms and bodies are produced as 
units, and for convenience of transportation are made into 
multi layer coils of various dimensions; all joints of bottoms, 
body and roofing are automatically welded and properly tested. 


Oil Storage at Dagenham. Inst Petroleum—Rev v 14 n 160 
Apr 1960 p 128-31. Main petroleum products stored at Dagen- 
ham are fuel oil, gas oil, and derivatives; there is capacity 
for storage of 75,000 tons of petroleum products or chemicals 
in tanks varying from 400 tons to 8000 tons; blending plant 
assures blending at rate of 200 tons/hr; tank insulation. 


Raschet i sostaylenie kalibrovochnykh tablits dlya rezervu- 
arov s pontonami, Z.O.LYANDRES. Neftyanoe Khozyaistvo 
vy 38 n 3 Mar 1960 p 55-9. Calculation and preparation of 
calibration tables for tanks with floating roofs; table serves 
to determine volume of oil in tank which is function of specific 
weight and height of oil in space between wall of tank and 
floating roof. 


OIL TANKS—Continued 


Cooling. See Oil Tanks—Losses. 
Corresion. See also Oil Field Equipment—Corrosion; Tankers 
—Corrosion. 


Corroded Tank Bottoms Repaired with Plastic, D.GAVITT. 
Petroleum Engr v 32 n 7 July 1960 p D12-14. Use of plastic 
material to repair badly corroded tank bottom has been 
tested successfully in field service; material is polyester 
resin, reinforced with glass fiber matte; it is exceptionally 
strong, and its cost under normal conditions is less than that 
of other methods of permanent tank bottom repair. 


Fire Protection. Sandblasting Top of Full Crude Tank is Safe, 
f..., R.F.GAVITT. Pipe Line Industry v 13 n 3 Sept 1960 
p 53-5. Laboratory tests proved that it is static electricity, 
not heat or sparks from sandblast, that caused hazard; solu- 
te8 7 to ground all parts of tank, equipment and operator 
imself, 


Foundations. Cut Foundation Costs for New Tanks, E.T.Di- 
CORCIA. Petroleum Refiner v 39 n 2 Feb 1960 p 165-70. 
Strength of natural soils should be accurately evaluated; in 
case of weak soils ground is re-loaded or replaced with sand 
and gravel; construction costs for piled tank foundations; 
cost comparisons between pre-loading, piled foundations, and 
importance of soil investigations. 


Gaging. Graphs Find Vessel Drain Time, W.A.ROSTAFINSKI. 
Petroleum Refiner v 39 n 3 Mar 1960 p 213-16. Nomographs 
to find drain time on vertical and horizontal tanks through 
orifices or pipe; time required to drain atmospheric tank by 
gravity is function of fluid properties, tank shape and size, 
liquid level in tank, and type of discharge orifice and drain 
pipe characteristic, if any. 


Heat Losses. See Oil Tanks—Losses. 


Losses. Cut Evaporation Losses from Storage Tanks, C©.A. 
BASORE. Oil & Gas J v 58 n 32 Aug 8 1960 p 99-100. As 
tank pressure increases because of heat, small portion of 
heated air and vapors is discharged from top and circulated, 
automatically, through external but adjacent heat exchanger; 
cooled air and vapors are then returned to top of vapor space; 
pilot scale results. 


Experimental Study of Elimination or Reduction of Storage 
Losses of Petroleum Products, C.A.BASORE. Auburn Univ 
(formerly Ala Polytechnic Inst)—Eng Experiment Station— 
Bul n 388 Dec 1959 29 p. Method developed for dispersing 
or nullifying effects of solar heat in storage tanks containing 
volatile petroleum products; study of method on laboratory 
and on pilot scale is accomplished by externally cooling 
previously expelled air and vapors and returning them to 
vapor space of tank; hence resistance to further evaporation 
of volatile liquids is provided. 


Some Aspects of Floating Plastic Blankets, A.CHAMPAG- 
NAT. Federation European Petroleum Equipment Mfrs—Con- 
gress, Paris, June 1959 p 319-25. Measurement of efficiency of 
floating plastic blankets with and without control tank; rec- 
ommendations for use of blankets with maximum safety; 
operational problems include use of gaging, air locks, Mark 
II blankets and problem of resistance; new blanket designs. 
(In English, French and German). 


Moving. How to Move Tank in 5 Easy Steps. Oil & Gas J v 
58 n 38 Sept 19 1960 p 101. Tank was moved 1000 ft at Texas 
City, Texas refinery to make way for new 14,000 bpd alkyla- 
tion unit; dam was built to encompass old and new locations; 
area was then flooded with enough water to float tank and 
hitch it to winch trucks; tank was then navigated to new 
position, after which dam was broken. 


Temperature. Maximum Temperatures of Volatile Liquide and 
Liquefied Gases in Tanks Exposed to Strong Solar Radiation, 
G.SCHON. Federation European Petroleum Equipment Mfrs 
—Congress, Paris, June 1959 p 219-31. By means of results of 
measurements of heating process of liquid in horizontal cylin- 
drica] tanks through solar radiation and by their theoretical 
application, it was shown that temperature of liquid and its 
surface can be determined as function of weather conditions. 
(In English, French and German). 

OIL WELL CASING 

See also Oil Field Equipment; Oil Well Drilling. 

New Record—10,487 Feet of 18%¢-Inch Casing, J.F.EARL. 
World Oil v 150 n 5 Apr 1960 p 134-6. Union Oil & Gas 
Corp experience with drilling deep well; calculated weight 
of casing string in air was 756,000 lb; maximum weight re- 
corded on weight indicator was 410,000 Ib; details of drilling 
and cementing operations. 

O staticheskom usilii, neobkhodimom dlya pod’ema kolonny 
trub iz iskrivlennoi skvazhiny, V.A.KHAR’KOV. Neftyanoe 
Khozyaistvo v 37 n 5 May 1959 p 27-32. Static strain necessary 
to lift drilling column out of deflected oil well; formulas 
presented for determining static strain. 

O temperaturnykh napryazheniyakh v trubakh ekspluata- 
tsionnykh i tekhnicheskikh kolonn, V.K.KOMARIN. Neftyanoe 
Khozyaistvo v 37 n 4 Apr 1959 p 31-5. Temperature stresses 
in casing pipes of producing and injection wells; oil well 
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OIL WELL CASING—Continued OIL WELL CEMENTING—Continued 


easing is subjected to natural thermal field of country rocks 
and to thermal field created by media flowing through casing 
pipes; temperature stresses depend on temperature equilibrium 
created by these two factors; method of compensating for 
stresses. 

Zakreplenie glinistykh porod na stenkakh skvazhin elektro- 
khimicheskim metodom, N.I.TITKOV, A.S.KORZHUEV, V.G. 
SMOLYANINOV, V.A.NIKISHIN. Neftyanoe Khozyaistvo v 
37 n 3 Mar 1959 p 38-40. Stabilization of clayey rocks on walls 
of boreholes by means of electrochemical method; stabilization 
occurs due to replacement of Na+ ions by H+ and Al*++ ions 
under influence of d-c current; substitution of stabilization 
treatment for casing. 


Corrosion. See Oil Field Equipment—Corrosion. 


Gun Perforators. New Perforators Ease Slim Hole Completion 
Problems, P. DeFRANK. World Oil v 151 n 5 Oct 1960 p 
157-9. Slim hole or tubingless completions require small effi- 
cient yperforators; perforating specifications and problems 
resulting from slim hole operations, types and methods of 
perforations designed to meet specifications and gun orientation 
techniques; small OD guns are applicable to tubingless com- 
pletions, upper zones of conventional multiple completions 
and deep wells with hydrostatic pressures from 10,000-20,000 
psi. 

Perforating of Multiple Tubingless Completions, M.P.LE- 
BOURG, W.T.BELL. J Petroleum Technology v 12 n 5 May 
1960 (T.P.8111) p 88-93. Design of efficient perforator that 
leaves no debris to interfere with subsequent completion 
operations; system needed for controlling direction of fire 
so that adjacent strings are not damaged, resolved through 
development of different devices to provide directional perforat- 
ing. 

OIL WELL CEMENTING 


Gesetzmaessigkeiten des Elastizitaets-und Festigkeitsver- 
haltens von Tiefbohrzement der Typen I und II sowie Sulfadur- 
zement, K.HESSELBARTH. Bergbauwissenschaften v 7 n 8 
Apr 20 1960 p 177-89. Regularities of elasticity and strength 
of cement for deep boreholes of types 1 and 2, and cement 
capable of setting in sulphate water; special cements used 
underground are investigated in form of solidified slurry; it 
has been found that modulus of elasticity follows exact pattern 
for certain ranges of loading; permissible limits of load. 


How New Additives Improve Deep Well Cementing, J.O. 
WOODSON, C.L.FULTON. World Oil v 149 n 6, 7 Nov 1959 
p 140-2, 145, Dee p 144, 147-8, 150-8. Materials used in oil 
well cementing; comparison of properties of slow-set cement 
blended with silica flour to barite cement and neat slurries; 
new additives control setting time, lower water loss and widen 
density range; detailed description of three operations con- 
ducted by Phillips Petroleum Co in Pecos County, Tex. 


How to Cement Dual Tubingless Completions, R.R.ANGEL. 
World Oil v 151 n 1 July 1960 p 97-9. Success of Phillips 
multiple tubingless operation results from centralizing multiple 
strings near shoe, reciprocating both strings while cementing 
with high annular velocity, pumping low viscosity wash solu- 
tion ahead of cement, and bevelling tops of tubing couplings 
on first string. 


New Cement Additive Cuts Water Loss, E.McGHEE. Oil 
& Gas J v 58 n 31 Aug 1 1960 p 119-21. New organic high 
molecular weight synthetic polymer ‘Flac’? makes oil well 
cementing possible at low water loss without harmful side 
effects ; small quantities of polymer in cement slurry can cut 
water loss below 50 ec/30 min. 


New High-Gel Cement Makes Casing Jobs Cheaper, Surer, 
E.McGHEE. Oil & Gas J v 58 n 43 Oct 24 1960 p 124. New 
cement mixture which carries high content of gel (bentonite) 
and still retains sufficient strength for common oil field use 
has been formulated; as result of added gel, cement slurry has 
low water loss, is light weight, and is cheaper than any 
other composition now used to cement oilwell casing; slurries 
of up to 16 to 20% of gel by weight are used. 


New Organic Fluid-Loss-Control Additive For Oilwell Ce- 
ments, C.M.STOUT, W.W.WAHL. J Petroleum Technology v 
12 n 9 Sept 1960 p 20-4. Use of D23, high molecular weight, 
synthetic polymer, which is water soluble and has excellent 
thermal stability ; laboratory studies indicate that polymer has 
decomposition temperature of over 800 C. 


O peresmotre metodiki ispytanii tamponazhnogo tsementa, 
N.A.LUTSENKO, A.V.KANTAKUZEN. Neftyanoe Khozyaistvo 
v 87 n 5 May 1959 p 24-7. Revision of method of testing oil 
well cement; problem of testing cement designed to work 
under conditions created by greater depths, pressure, and 
temperature. 


Opyt izolyatsionnykh rabot na skvazhinakh Romashkinskogo 
mestorozhdeniya, K.I.LPONOMAREV, N.S.GOROKHOV, M.I. 
DATSIK. Neftyanoe Khozyaistvo v 37 n 4 Apr 1959 p 67-70. 
Experience with oil well cementing in Romashkino oil field; 


there are five arenaceous aleurolitic horizons which create 


difficulties during cementing; techniques designed to prevent 
failures of cementing and detection of leakage using radio- 
active isotopes. 

Pribor dlya nepreryvnogo izmereniya udel’nogo vesa tsement- 
nogo rastvora, V.V.SHUL’GIN. Neftyanoe Khozyaistvo v 38 
n 5 May 1960 p 24-8. Device for continuous measuring of 
specific weight of cement slurry; density meter PB-1 is able 
to measure density of slurry within range of 1.7 to 213 g/cm’; 
device is mounted on mixer. 

Puti uluchsheniya tekhnologii tsementirovaniya poglosh- 
chayushchikh plastov, N.I.TITKOV, M.S.VINARSKII. Nef- 
tyanoe Khozyaistvo v 37 n 11 Nov 1959 p 35-43. Means of 
improving technology of cementing thief zones; capacity of 
cementing installation and flow of liquids in well; depth of 
lowering drilling string before cementing thief zone; measures 
to improve cementing operation; example of calculation of 
cementing. 


OIL WELL COMPLETION 


See also Oil Well Casing—Gun Perforators; Oil Well 
Cementing; Oil Well Drilling; Oil Well Production; Oil Well 
Shooting; Oil Wells—Hydraulie Fracturing. 


Application of Slim-Hole Completions to Secondary Re- 
covery, J.LHINCKLEY. J Petroleum Technology v 12 n 9 Sept 
1960 p 31-4. History of development and details of completion 
techniques with reference to equipment installed; cost com- 
parison of tubular goods. 


Concentric Completions of Oil and Gas Wells, G.M.HARPER, 
Jr. J Petroleum Technology v 11 n 12 Dec 1959 p 22-4. Use 
of 114 in. tubing placed concentrically inside normal flow 
string in both oil and gas wells provides annular space which 
can be employed to perform number of functions; Union 
Oil Co of California uses annulus between tubing and casing 
to flow upper zones and tubing annulus to flow lower zones. 


Effect of Completion Fluids on Well Productivity in Perma- 
frost, Umiat Field, Alaska, G.L.GATES, W.H.CARAWAY. 
J Petroleum Technology v 12 n 10 Oct 1960 p 338-9 (discus- 
sion) 39-40. Use of drilling muds containing water damaged 
productivity of some of wells; highest production rates were 
obtained from wells completed with oil and oil base drilling 
muds; wells drilled with sodium-chloride brines and cable 
tools had intermediate production rates; brines used contained 
enough sodium-chloride to lower freezing temperature of 
mixture below minimum temperature in permafrost. 


Low-Cost Workovers, R.M.RIPPETOE, M.M.SORENSON. 
Oil & Gas J v 58 n 36 Sept 5 1960 p 178, 175. Experiences 
of some Hugoton operators in low priced recompletions; type 
and volume of fluid used for fracturing in field; results of 
fracture treatment of several wells. 


Mechanical Aspects of Tubingless Completions, M.E.TRUE, 
C.B.CORLEY, Jr. ASME—Paper n 59—PET-42 for meeting 
Sept 20-23 1959 7 p, 10 plates; see also Petroleum Engr v 382 
n 1 Jan 1960 p B77-9, B81-2; Oil & Gas J v 57 n 48 Nov 23 
1959 p 71-2. Techniques of single tubingless completions and 
multiple tubingless completions; artificial lift; equipment and 
techniques available to perform all types of workovers in 
tubingless completions. 


Metallokeramicheskie fil’try dlya zaderzhaniya peska pri 
dobyche nefti, L.S.GLIKMAN, V.I.ROSHCHUPKIN, E.I.PAV- 
LOVSKAYA. Neftyanoe Khozyaistvo vy 37 n 12 Dee 1959 p 
30-6. Cermet filters for removal of sand during oil well 
production ; results of study of methods of manufacture and 
testing of cermet filters under field conditions. 


Modern Well Completion Series. Petroleum Engr v 31 n 13 
Dec 1959 p B60, 68, 68, 70, 72, 84, v 32 n 1, 2, 5, 7, 9, 10 Jan 
1960 p B22-5, Feb p B26-34, May p B72, 78, July p B31-6, 38, 
42-3, Aug p B36, 40, 42, 44, 46, 50, 55, 58, Sept p B64, 69, 
70, 72, 74. Following group of papers presented: Dee 1959: 
Technical Advances in Oil Well Drilling, O.HAMMER, B60, 
63, 68, 70; Improvements in Well Completion Practices, L.B. 
MEADERS, B72, 84. Jan 1960: Conditioning Mud for Well 
Completion, R.W.RUHE, Jr B22-5. Feb: Fundamentals of 
Electric Logging, W.P.BIGGS, B26-34. May: Design and Run- 
ning of Casing Strings, J.F.HENDRICKSON, B72, 78. July: 
New Developments in Nuclear Logging, J.C.STICK, Jr, p 
B31-6 38, 42-3: Aug and Sept: Formation Testing for Evaluat- 
ing Potential Reservoir Short of Completing Well, G.R. 
Eneier tana) p B36, 40, 42, 44, 46, 50, 55, 58 and B64, 69, 


Permeator: Pipe Line to Greater Oil Recovery, R.W.CO- 
BURN, Oil & Gas J v 57 n 44 Oct 26 1959 p tbo Stbak: 
When installed in well, Permeators create miniature pipe lines 
from producing formation to well bore, eliminating all contact 
between well fluids and cement behind casing; telescoped 
tubes are forced by hydraulic force through still fluid cement: 
other advantages include no casing burrs, no junk in hole, 
cement protection from acid attack, automatic casing centrali- 
zation, machined seat for ball sealers, uniform diameter for 
perforations, and adaptability for multitubingless completions. 


Reciprocating Wire Line Packer Setting Tool, F.SHARP 
A.E.CUMMINS. ASME—Paper n 59-PET-44 for meeting Sept 


Offshore. 
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20-23 1959 p 6, 2 plates; see also Petroleum En Teyvesiene 13 
Dec 1959 p B100-2 ; Oil & Gas J v 58 n 2 Jan it 1960 p 86, 
88. Reciprocating wire line packer is mechanically operated 
tool for setting squeeze packers, production packers, and 
bridge plugs ; tool will set packers as efficiently and more 
economically than other setting tools now in operation, thus 
resulting in saving. 


Slim Hole Completions Cut Development Costs, J.G.BON- 
SALL. World Oil v 150 n 6 May 1960 p 91-6; see also Oil 
& Gas J v 58 n 29 July 18 1960 p 96-9. Hudson’s Bay Oil 
and Gas Ltd, has completed 36 2% in. diam cased wells in 
Canada at savings of 35% for single wells and 18% for duals 
compared to conventional completions ; details of well program, 
production string design, cementing, wellhead, logging and 
perforating, fracturing, pumping installations, and associated 
completions. 


Tubingless Completions: Review of Equipment, Economics 
and Techniques, J.F.MUSE. J Petroleum Technology v 12 
n 9 Sept 1960 p 13-19. Problems encountered in various phases 
of tubingless wells such as drilling, running and cementing 
of casing, drilling out, perforating, acidizing, fracturing and 
sauce cementing, swabbing, completion hookups, and artificial 
ifting. 

What About Gas Lifting Tubingless Completions? P.J. 
THRASH. Petroleum Engr v 32 n 10 Sept 1960 p B33-8. 
Equipment and methods for tubingless completions are con- 
stantly undergoing continued research and development; ten 
considerations are advanced which must be taken into ac- 
count even at time of original completion, including question 
of practicability of gas lift with small diameter tubing. 


Workover and Servicing Tools for Slim Hole Completions, 
W.D.SHANNON. Petroleum Engr v 31 n 13 Dec 1959 p B19- 
21. Swabbing, selective acidizing, cement squeezing, cement 
drilling tools and techniques, fishing tools used inside 2% 
in. casing; new equipment demonstrated greater flexibility 
and safety. 


Multiple Zone. See also Oil Well Casing—Gun Perforators. 


Dual Completion Workover Program Increases Production, 
E.H.FURREY, Jr. World Oil v 151 n 5 Oct 1960 p 153-6. 
359, 720 bbl of additional oil had been recovered as of Jan 
1 1960 as result of workover program of dually completed 
wells; changes made in methods and selection of equipment 
initially used have provided more efficient operations and 
better results; changes involved switching from acid treat- 
ments to sand-oil fracturing and replacing single tubing with 
retrievable gas lift equipment. 


First Quintuple Completion, E.McGHEE. Oil & Gas J v 58 
n 18 May 2 1960 p 149-52. Running 5 strings, 30,500 ft of 
tubing, above top packer took only 42 hr; details of tubing 
equipment, seating packers, and operation in Louisiana. 


How Sinclair Completed Its Quintuple String Well. World 
Oil v 150 n 7 June 1960 p 128-32; see also Petroleum Engr 
v 32 n 6 1960 p B32-4. Completion techniques; down-hole and 
surface equipment; schematic diagram of well completion; 
offshore gas producer is equipped with 95% in. OD casing, 
five parallel strings of 2% in. OD tubing, and six packers; 
details of offshore quintuple completion. 


How to Use Tandem Rod Pumps in Dual Completions, M.C. 
BOYD. Oil & Gas J v 58 n 16 Apr 18 1960 p 107-10. Experi- 
ence, offered to oil producers as one method of efficient and 
economical dual artificial lift; production packer is set near 
top of lower zone perforations; on bottom of main tubing 
string is perforated tube, tubing anchor, and seal assembly. 


Methods of Displacement in Multiple-Tubing String Wells, 
W.W.WORD. ASME—Paper n 59-PET-24 for meeting Sept 
20-23 1959 7 p; see also Oil & Gas J v 57 n 52 Dec 21 1959 
p 78-81; Petroleum Engr v 32 n 2 Feb 1960 p B62, 64, 68, 70. 
Completion practices currently in use; trends in multistring 
operations which will tend to offset economic advantages of 
this type of completion. 


Sunray Complete World’s First Sextuple Well, P.E.ROBIN- 
SON, R.W.SCOTT. World Oil v 151 n 1 July 1960 p 79-85. 
Three strings of 2% in. tubing are run as casing and two 
zones were perforated in each string; 1144 in. tubing then is 
installed and packed off between producing intervals; thus, 
each 2% in. string produces as “old style” dual completion, 
one zone flowing through 1% in. pipe and other through 
2%-1% in. annulus. 


World’s First Quintuple Producer. World Petroleum v 31 
n 6 June 1960 p 56-8. Well is located 40 mi off Louisiana 
coast; five parallel 2 in. tubing strings with six packers were 
run inside 954 in. casing; six zones were completed, five of 
which can be produced simultaneously ; on calculated open flow 
potential tests, six zones of Pliocene formation from depths 
of 6156 to 7104 ft produced at rate of 492 MMcf/day. 


See also Oi] Well Completion—Multiple Zone. 


Underwater Completions May Improve Economics of Off- 
shore Operations, D.H.STORMONT. Oil & Gas J v 58 n 23 
June 6 1960 p 116-19. Carried out from floating barges, subsea 
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method of completion eliminates need for large expenditure 
early in life of development; procedure for subsea comple- 
tions ; comparative economics. 


OIL WELL CORING. See Oil Well Drilling—Bits; Oil Well 
Logging. 


OIL WELL DRILLING 


See also Oil Fields; Oil Well Casing; Oil Well Cementing ; 
Oil Well Completion; Oil Well Production; Oil Wells; Petro- 
leum Industry. 


Active-Fields Drilling Report, P.B.BIKE. Oil & Gas J v 
57 n 42 Oct 12 1959 p 183-4, 186, 138, 142, 146, 148, 151, 153, 
155, 157-60, 162, 165-6, 169-70. Drilling programs representative 
of average conditions of new active fields in United States; 
more than 150 firms were surveyed to obtain necessary data; 
overall costs, rig-time distribution, casing and mud programs, 
and average formation depth are indicators used in evaluating 
area. 


Air-Hammer Drilling in Permian Basin, H.F.DOWNS. Petro- 
leum Engr v 32 n 6 June 1960 p B90, 96, 100, 105, 114. Latest 
tests of relatively new air-hammer drill in Permian Basin 
credit too] with doubling average penetration rate, reducing 
deviation considerably, and extending bit life by twice that 
obtained with air-rotary; since design of air hammer permits 
optimum performance between 200 and) 300 psi air pressure, 
no changes in normal air compressor services are required; 
case histories of three wells. 


Air Motor Drill, H.JI.MAGNER. Petroleum Engr v 32 n 11 
Oct 1960 p B46, 50, 56. New drill promises to be particularly 
effective in increasing penetration rates reducing required 
weight on bit and maintaining straight hole in steeply dipping 
formations; it consists of two vane-type motors in parallel, 
driving common shaft; tool is 8 in. in diam and 10 ft Jong 
and is connected to bottom drill collar of string. 


Background Notes on Speed, Weight, and Penetration. Pe- 
troleum Engr v 32 n 10 Sept 1960 p B24-7. Progress made in 
study of bit life and rate of penetration with respect to weight 
on bit and rotary speed; functions of hydraulics of both air 
and mud as well as drillability of formations must be studied; 
study of functions should be based on ternary system includ- 
ing weight/speed hydraulic and drillability factors. 


Bilan énergetique et puissance spécifique du forage, W. 
TIRASPOLSKY. Institut Francais du Petrole et Annales des 
Combustibles Liquides—Revue vy 15 n 3 Mar 1960 p 529-66. 
Energy balance and specific power of drilling; it is possible 
to increase specific power of destruction by combining two or 
more methods of drilling or transmitting power; among 
solutions able to improve drilling techniques is contribution 
of jet, combination of rotary and percussion in air or gas 
drilling, and rotary with mud circulation. 


Cable Tool Drilling Fights Cost Squeeze, B.J.SHAFER. 
Petroleum Engr v 32 n 11 Oct 1960 p B102, B108. There 
are 1500 cable tool units operating east of Mississippi River; 
reasons for popularity are low pressure shallow pays, relaxed 
schedules, hard rotary drilling, and lower cable tool invest- 
ment; costs of operation. 


Deepen Small Cased Wells with Cable Tools, L.E.COLLINS. 
World Oil v 150 n 6 May 1960 p 187-8. Use of cable tools to 
deepen shallow well equipped with 41% in. and 21% in. casing; 
obtaining samples below 2144 in. casing with 144 in. diam 
bailer presents no problem; fluid fill-up, pressures, water-oil 
contact, etc, can be determined as readily as in larger hole; 
mechanics of completion. 


Design and Operation of Jet-Bit Programs for Maximum 
Hydraulic Horsepower, Impact Force or Jet Velocity, H.A. 
KENDALL, W.C.GOINS, Jr. J Petroleum Technology v 12 n 
10 Oct 1960 (TP8129) p 238-47 (discussion) 247-50. Maximum 
obtainable bit horsepower, impact force, and jet velocity 
at all depths; ranges of operation are developed, and flow 
rates, surface pressure and bit pressures are specified for 
each range to provide maximum of any one of desired effects ; 
maximum obtainable quantities can be effectively utilized 
from surface to total depth. 


Drilling Analysis Charts, O.E.MECHEM. Oil & Gas J v 
58 n 34 Aug 22 1960 p 66-72. Programming as key to reduc- 
ing drilling costs; use of charts for analysis of each opera- 
tion, appraisal of contract or performance, determination of 
factors which need improving, direct staff studies to improve 
well planning, and utilization of latest research findings. 


Effect of Some Drilling Variables on Instantaneous Rate 
of Penetration, H.D.OUTMANS. J Petroleum Technology v 12 
n 6 June 1960 TP8117 p 137-49. Theoretical approach to drill- 
ing problem based on rock mechanies and drilling fluid hy- 
draulics at bottom of hole; volume of fractured rock around 
vertically penetrating bit tooth is expressed as function of 
tooth pressure, included tooth angle, drilling fluid pressure 
and formation characteristics on assumption that fracturing 
is preceded by plastic flow; drilling model presented approxi- 
mates actual mechanism. 
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Efforts to Develop Improved Oilwell Drilling Methods, L.W. 
LEDGERWOOD, Jr. J Petroleum Technology v 12 n 4 Apr 
1960 p 61-74, (discussion) n 12 Dec p 63-7. Rock attack devel- 
opments including mechanical, thermal, abrasion-erosion, chem- 
ical electric current attack and magnetic field rock attack; 
efforts not related to rock attack trip time include problem 
of using retractable bits, reelable drill pipe, continuous coring 
and automatic rigs. 


Field Consolidation of Fractured Core, F.R.CONLEY, J.A. 
GLOVER, C.F.KNUTSON. J Petroleum Technology v 11 n 12 
Dec 1959 p 35-6. Procedure was to: cut interval with rubber 
sleeve core barrel; cut core, encased in rubber sleeve, into 
3-ft sections for ease of handling; plug ends of sleeve and 
displace drilling mud, oil and water from around core with 
polyester resin; allow resin to polymerize; and slab core, 
which is cast in resin, and investigate amount and type of 
fracturing exposed. 

Guide to Job-Rating Well for Minimum Rig Horsepower 
in Jet Bit Drilling, J.W.PERET, J.E.KASTROP. Petroleum 
Engr v 32 n 11 Oct 1960 p B19-34. Tables establish minimum 
horsepower requirements for pumping and hoisting; this has 
been done in accordance with acceptable jet bit drilling prac- 
tices for most popular hole and drill string sizes; minimum 
hydraulic horsepower requirements at equivalent depths for 
various drill pipe sizes in given hole size; relationship 
between pressure loss across bit to total pressure losses for 
various drill string sizes. 


Hammer Drill Speeds Air Drilling, W.E.LILJESTRAND. 
Oil & Gas J v 57 n 45 Nov 2 1959 p 88-91. Combination of 
air rotary method with hammer drill of quarries; cutting im- 
pact comes from sharp hammer blow and not from heavy drill 
collars; cuttings are removed readily in low air pressure; 
drilling is continuous and impacts come with high frequency ; 
bit life is longer and drilling faster; where air drilling is 
economical hammer drill will cut well costs even further. 


Is Oil Industry Accepting Turnkey Slim Hole Drilling? J.W. 
ARNOLD. World Oil v 150 n 7 June 1960 p 140-3. Slim hole 
drilling on turnkey basis has provided operators, particularly 
independents, with cost reducing tool for both wildeat and 
development wells; responsibilities, advantages, drilling and 
completing practices, and economics of turnkey slim hole 
operations. 


Issledovanie vynosa iz skvazhiny krupnykh chastits porody, 
E.B.KAGAN, A.P.OSTROVSKII. Neftyanoe Khozyaistvo v 37 
n 4 Apr 1959 p 24-31. Investigation of carryover of major 
rock particles from well; results of experiments with carry- 
over of rock chips produced by explosive drilling; average 
volume of rock separated by explosion is 1 cu decimeter; pieces 
weighing up to 80 g were carried to surface by circulating 
mud at 50 to 60 1/see and 0.8 m/sec velocity in annular space. 


Laboratory Study of Rock Breakage by Rotary Drilling, 
W.H.SOMERTON. J Petroleum Technology v 11 n 12 Dec 
1959 p 78-80. Discussion of paper indexed in Engineering In- 
dex 1959 p 930 from May 1959 issue. 


Needed Now: Better Understanding of Basics of Earth 
Boring, L.W.LEDGERWOOD, Jr. Oil & Gas J v 58 n 19 
May 9 1960 p 127-41. Past and current developments in drilling 
of oil and gas wells; future potential of rotary drilling; 
possible use of percussors and vibrators, pellet impact drill, 
shockwave drill, explosives drill, and calyx drill; developments 
emphasizing bit rotation, abrasion erosion, electric and mag- 
netic wave drills, and systems with novelty other than rock 
attack. 74 refs. 


New Drilling Technique Recovers 100 Percent Continuous 
Core, H.LHENDERSON, J.F.EARL. World Oil v 150 n 1 Jan 
1960 p 111-18. Method uses dual drill pipe, highly portable 
rig, electric swivel and reverse circulation; new technique 
offers, fast rotation, continuous determination of optimum 
weight on bit, optimum rotary speed and low labor costs; 
less mud volume, and mud pump horsepower reduction; in 
case of caved hole, circulation is not stopped. 


9,500-ft. Holes with 5,000-ft. Rig, E.McGHEE. Oil & Gas 
J v 58 n 3 Jan 18 1960 p 86, 88-9. By using 2% in. drill 
pipe instead of 34% or 4 in., Woolf & Magee, Inc, of Tyler, 
Tex, and Shreveport, La, was able to increase footage; char- 
acteristics of rig; drilling practice. 


O perspektivnosti novykh sposobov bureniya skvazhin, A.P. 
OSTROVSKII. Neftyanoe Khozyaistvo v 37 n 9 Sept 1959 
p 12-15. Prospects of new oil well drilling methods; data on 
efficiency of explosive drilling, turbodrilling, and electric 
drilling using diamond bits. 


Ob udel’nom raskhode energii pri burenii skvazhin trekh- 
sharoshechnymi dolotami, F.N.FOMENKO. Neftyanoe Kho- 
zyaistvo v 37 n 38 Mar 1959 p 25-32. Specific consumption of 
power during drilling of wells by means of three-cone rotary 
bits; ealeulation of power required to rotate bit; analysis of 
power peed to drill through different formations in Tuimazy 
ol 1eid. 


Opyt bureniya skvazhin malogo diametra, I.S.POL’SHAKOV. 
Neftyanoe Khozyaistvo v 37 n 4 Apr 1959 p 21-4. Experience 


OIL WELL DRILLING—Continued 
with drilling oil wells of small diameter; use of 5 in. diam 
turbodrill in Upper Devonian fractured formation resulted 
in average rate of penetration at 5.77 m/hr. 


Percussion Drilling Tool Increases Bit Footage, W.E.LIL- 
JESTRAND. Petroleum Engr v 32 n 7 July 1960 DP B21-4. 
Hammer drill is held in air or gas operated tool having ham- 
mer which strikes anvil and bit 1800 blows per min; impact 
combined with rotation and drill collar load has produced in- 
creases in drilling performance; drilling over 55,000 ft of 
comparable test hole, hammer drill gave bit footage 1.3 
times that of conventional air rotary drilling. 


Problemes de forage engendres par des formations a haute 
pression dans la Vallee du Po—Possibilite d’emploi des mo- 
teurs souterrains, C.GAVOTTI. World Petroleum Congress, 
Fifth—Proc New York, NY June 1959 Sec II p 101-9. Drilling 
problems produced by high formation pressures in Po Valley 
—possibility of using bottom-hole movers; use of turbodrill. 


Reassessing Merit of Small-Diameter Drill Holes, P.L.Me 
LAUGHLIN. Pennsylvania State Univ—Mineral Industries 
Experiment Station—Bul n 72 Mar 1960 p 61-6. Slim hole 
drilling is fullest utilization of available equipment and drill- 
ing practices to reduce drilling and completion costs by 
reducing equipment and hole sizes; factors in cost of drilling 
and core drill machines; advance in reduction of oil well 
investments includes advances in completing wells with multiple 
zones from same hole; semi-perfection of air drilling or 
aerated mud drilling to effect rapid penetration rate. 


Review of Foothills Drilling, A.D.JONES. Can Min & Met 
Bul v 53 n 573 Jan 1960 p 30-4. Foothills region of western 
Canada is characterized by medium soft formations of high, 
rapidly changing, dips from surface to around 7000 ft, fol- 
lowed by hard formations of lower and more uniform dips; 
generally accepted drilling methods used by Shell Oil Co 
of Canada, Ltd, techniques tried, and outlook for future 
improvements. 


Selection of Economic Hole Size for Slimhole Drilling, W.W. 
MOORE. Petroleum Engr v 32 n 11 Oct 1960 p B60, B63-4. 
Experiences with small diameter well drilling; there is need 
for heavier and more rigid drill collar assemblies; one of most 
important equipment needs is radically improved drilling bit 
of small diameter; mud pumps, drill pipe considerations, rig 
cost and weight; chart guide for optimum hole size selection. 


Shell’s 14,000 Ft, of Open Hole, E.McGHEE. Oil & Gas J 
v 58 n 438 Oct 24 1960 p 128-9. Well at Weeks Island, La, was 
drilled from 3005 to 17,000 ft without setting intermediate 
string of pipe; overall drilling time was 51 days; success 
of program is due to long experience at Weeks Island, care- 
fully planned drilling program, surface location picked to 
offset natural hole drift, and favorable downhole conditions. 


What’s Future of Big-Hole Drilling, C.R.WOODRUFF, R. 
SNEED, H.G.BENTSON. World Oil v 151 n 5 Oct 1960 p 
108-11. Holes of from 36 to 60 in. size are becoming common ; 
factors that must be considered in designing and building 
specialty hole drilling equipment are: circulation, bit design, 
drill collar weight, and handling tools; subbase modifications ; 
development of air drilling; changes in underground rotary 
equipment. 


Accident Prevention. See also Oil Well Drilling—Blowout 
Prevention. 


Check List Minimizes Accidents While Drilling with Gase- 
ous Fluids, G.JACKSON. World Oil v 151 n 5 Oct 1960 p 
128-33. Guide to safety planning and operation which will 
simplify work of supervisory personnel uses check list tech- 
nique; check list questions and discussions for prework 
safety planning, rigging up and drilling; check lists are 
intended primarily for air drilling but can be adapted to 
natural gas drilling safety. 


Alaska. See Oil Well Drilling—Cold Weather Problems. 
Barges. See Oil Well Drilling—Offshore. 


Bits. See also Oil Well Drilling—Turbodrill. 


Hard Facing of Drilling Tools with Boron Carbide, A.MON- 
TANARI. Federation European Petroleum Equipment Mfrs— 
Congress, Paris, June 1959 p 343-6. Survey of nature of prob- 
lems to be solved in using hard facing compounds; materials 
used in industry; their economie and technical value; efficacy 
of hard facing depends on hardness of microcrystals, which 
is very high in case of boron carbide, toughness and cement- 
ability of matrix. 


How High Rotary Speed Shortens Bit Life, Increases Drill- 
ing Costs, RAA.CCUNNINGHAM, Oil & Gas J v 58 n 28 say 
11 1960 p 91-6. Laboratory investigation of wear and cost 
involved in using high rotary speeds; proper weight on bit 
with moderate rpm and good bottom-hole cleaning gives 
maximum efficiency with minimum costs. 


New Diamond Tools Perform More Efficiently and Eco- 
nomically, Petroleum Engr v 31 n 13 Dee 1959 p B32-4. Bit 
performance record in St. Mary parish, Louisiana; full-hole 
coring obtains large diameter cores and simultaneously effects 
savings by eliminating costly reaming operations; kelly ex- 
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tensive drive makes it possible to core as much as 69 ft 
without making drill pipe connection or interrupting any of 
coring operation when used with 40 ft kelly. 


New Sealed Bearing Unveiled Designed to Lengthen Bit 
Life. World Petroleum y 31 n 6 June 1960 p 70. Hughes 
Tool Co has begun commercial production of new bit in which 
bearings are lubricated and sealed against intrusion of drill- 
ing and formation fluids; sealed bearing bit increases length 
of effective life given to insert-type bits designed for drilling 
in chert, limestone, dolomite and other highly abrasive and 
difficult formations. 


Opyt bureniya skvazhin dolotami umen’shennykh i malykh 
diametrov, A.K.KARAEV, G.A.KOVTUNOV. Neftyanoe Kho- 
zyaistvo v 38 n 4 Apr 1960 p 37-41, Experience with drilling 
oil wells using bits of reduced and small diameter; data on 
technical advantages and economy due to drilling slim holes. 


Puti sovershenstvovaniya konstruktsii lopastnykh dolot, I.P. 
DORODNOV. Neftyanoe Khozyaistvo v 37 n 9 Sept 1959 p 
16-19. Means of improving construction of bladed bits; design 
of cermet armored bits for drilling through clays where 
rotary drill is inefficient. 


Rezul’taty ispytaniya almaznykh koronok pri burenii skva- 
zhin malogo diametra v Bashkirii, S.I.KUVYKIN, N.F.KA- 
GARMANOV. Neftyanoe Khozyaistvo v 38 n 4 Apr 1960 p 
31-7. Results of testing diamond bits for drilling slim holes 
in Bashkiria; results of testing 118 mm diamond bits in cherty 
fractured limestone and cherts were successful; 60 m per 
diamond bit were drilled at rate of 0.6 to 1.5 m/hr; by using 
diamond bit and turbodrill this rate is expected to attain 4 
to 6 m/hr. 


Rezul’taty primeneniya dolot gidromonitornogo tipa pri 
burenii neftyanykh skvyzhin v Vengrii, E.ALLIKVANDER. 
Neftyanoe Khozyaistvo v 37 n 9 Sept 1959 p 19-24. Results 
of use of hydraulicking type bits for drilling oil and gas 
wells in Hungary. 

Sealed Bearings Promise Longer Runs for Hard-Formation 
Bits, E.McGHER. Oil & Gas J v 58 n 20 May 16 1960 p 184-5. 
Bits with working bearing seals frequently run twice as far 
as similar bits without seal; additional cost of 35% is proved 
by 200 field tests of sealed bearing bits. 


Self Lubricated Sealed Bearing Increases Bit Life. Petro- 
leum Engr v 32 n 6 June 1960 p B57. Field tests with sintered 
tungsten carbide insert type bits in many areas show footage 
increases from two to three times that of sample type bit 
without sealed lubricated bearing. 


Small Bit Used in 20,000-Ft. Texas Wildeat. Oil & Gas J 
v 58 n 16 Apr 18 1960 p 78-9. Hunt Oil Co’s successful attempt 
in drilling 20,603 ft in 14 days with 8% in. diamond bits; 
operation took only three bits at cost of $2.57 per ft; key 
to drilling speed in small hole was circulating pressure of 
mud stream; at depths greater than 15,000 ft, although heat 
posed serious problems, no mud problems were encountered. 


Vstavnye razdvizhnye dolota, Ya.M.KERSHENBAUM, Z.A. 
DIFFINE. Neftyanoe Khozyaistvo v 37 n 3 Mar 1959 p 33-7. 
Insertion extensible bits; new bits designed to eliminate 
hoisting of entire drilling string for replacement of conven- 
tional bit; three types of insertion bits manufactured in 
Soviet Union ; operations connected with underground assembly 
of bit. 

Why Rock-Bit Bearings Fail, G.R.KING. Oil & Gas J v 

57 n 47 Nov 16 1959 p 166-70, 173, 175, 178-9, 182. Effect of 
water, hydrogen sulphide, mud solids, caustic-quebracho, tan- 
nins, lignins, bit weight and rotary speed on bearings; bit 
design; wearing of bits and prevention of wear; sealing bit 
bearings to keep drilling fluid out. 
Electrostatics and Gas Blowouts, J.W. 
YOUNG, R.A.HEMSTOCK, J.T.MIDDLEVEEN, D.P.HOW- 
ELL. Can Min & Met Bul v 53 n 581 Sept 1960 p 682-6. 
In field and laboratory experiments electrostatic charges have 
been measured having potential which would cause sparking 
and ignition; development of such charges depends on vapor 
condensation in gas stream; they are distributed throughout 
gas cloud by water droplets; danger of ignition appears to be 
greatest at high humidities and when considerable water is 
present in discharging gas. 

How to Control Blowouts, T.B.O’BRIEN, W.C.GOINS, Jr. 
World Oil v 150 n 6, 7 May 1960 p 97-102, June p 123-6, v 
151 n 8 July p 111-15; see also Oil & Gas J v 58 n 25, 26, 27 
June 20 1960 p 103-7, June 27 p 123-5, July 4 p 110-11, 113-15. 
Method for determining choke size and mud weight required ; 
operating procedures of blowout equipment used on drilling 
rig; control of blowout which occurs while making trip includ 
ing proper gel strength and keeping hole filled; five-step 
procedure for killing blowouts. 

See also Oil Well Drilling—Rotary Mud. 


Air and Gas Drilling in Arkansas Valley Basin, W.E. 
TOOMBS. Petroleum Engr v 32 n 3 Mar 1960 p B66, 68, 75. 
Nearly one-half total footage drilled in Arkansas Valley Basin 
has been with air or gas; due to lower specific gravities of 
natural gas as compared to air, approximately 25% more gas 
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volume is required to produce equal lifting force; handling 
water invasion by injection of dry chemicals and by use of 
water-soluble detergents; combination of percussion type 
tool with standard air and gas drilling methods. 


Drilling Costs Reduced with Aerated Seawater, G.A.KRAHN, 
E.B.RUBSAMEN, Jr, S.J.MATHEWS, Jr. World Oil v 150 n 
1 Jan 1960 p 125-8. Aerated seawater used in Florida Key 
well proved successful while drilling through lost circulation 
zones normally encountered in this area; although quality 
of ditch samples and electrical logs was reduced, overall drill- 
ing costs were lower; operating problems; conditions favorable 
for application of technique. 


Equipment Requirements for Air and Gas Drilling, F.W. 
SMITH. ASME—Paper n 59-PET-41 for meeting Sept 20-23 
1959 6 p; see also Oil & Gas J v 57 n 44 Oct 26 1959 p 83-6. 
Horsepower requirements for air and gas drilling; selections 
of air manifolds; compressor requirements; recommended 
well head equipment, drill string, and chemicals; deepening 
and cleanout; future equipment. 


Future Development of Water Control Methods in Air Drill- 
ing Operations, A.P-ROBERTS. J Petroleum Technology v 11 
n 12 Dec 1959 p 37-8. Water control methods available; typical 
water shut-off operation; possibilities for improved water 
control methods. 


Geologic Evaluation of Aerated Water-Drilled Wells, P.L. 
GASSETT. World Oil v 150 n 5 Apr 1960 p 141-2, 147-9. Devel- 
opment of aerated water drilling and its effects on geological 
evaluation, detection of oil and gas shows, and good cuttings, 
derrick floor drilling data are readily evaluated at wellsite; 
layout of compressors and connections for air, gas, mist, or 
aerated fluid drilling. 


Water-Shutoff Treatment for Air and Gas Drilling, C.K. 
SUFALL, E.McGHEE. Oil & Gas J v 57 n 50 Dec 7 1959 
p 123-5, 127, 130, 132. Squeezing with silicon tetrafluoride 
gas promises to make water shutoff routine in most cases and 
to reduce it significantly in rest; precautions recommended 
during treatment of water zone; after squeeze job, drilling 
can continue without pulling pipe. 

Cold Weather Problems. New Ideas in Winterizing, G.M.WIL- 
SON. World Oil v 150 n 4 Mar 1960 p 80-2, 85-6. Alaskan 
rig is winterized for sub-zero temperatures and gale strength 
winds; entire rig, including mud tanks, shakers and manifold- 
ing is enclosed in 50x100-ft area, winterized with easily rigged 
paneling; diesel fuel burning steam generator supplies heat 
to coil blower units installed at strategic points around rig. 


Communication Systems. See Oil Fields—Communication Sys- 
tems. 

Compressed Air. See Oil Well Drilling—Circulating Media. 

Computer Applications. See Oil Well Drilling—Costs. 

Contracts. See also Oil Well Drilling—Costs. 

How to Establish Well-Density Control, J.H.FOLKS. World 
Oil v 150 n 6, 7 May 1960 p 183-6, June p 151-2. Pt 1: Com- 
mon contractural methods of accomplishing well density con- 
trol are: pooling declaration, voluntary unitization agreements, 
and community lease. Pt 2: Unitizing and unitizing procedures 
designed to save time and money. 

Turnkey Drilling Contracts. Oil & Gas J v 57 n 42 Oct 
12 1959 p 128-30. Definition of turnkey drilling contract, 
advantages and disadvantages to contractor and operator ; 
protection for contractor; typical contract. 

Turnkey Slim-Hole Jobs Slice Costs for Mississippi Wells, 
J.W.ARNOLD. Oil & Gas J v 58 n 32 Aug 8 1960 p 86-7, 
90-1. Operators are letting turnkey contracts for drilling 
slimholes; in addition to savings that result from use of 
smaller casing, tubing and related well equipment, actual 
drilling costs are also reduced; penetration rates and relative 
well costs. 

Core. See Oil Well Drilling—Bits. 


Costs. See also Oil Well Drilling—Contracts. 


Cost Figures of 45 Contractors Show Electric Drive Cuts 
Rig-Upkeep Expense, J.T.RAGAN. Oil & Gas J v 57 n 49 Nov 
30 1959 p 74-7. Analysis of interest to contractors planning 
to buy new rig or equipment to upgrade one already owned; 
figures are based on study of 125 rigs, and some 28,000 days 
of rig operation; cost comparisons are limited to operating 
cost factors which are direct function of type of transmission 
used. 


Cost of Drilling Will Drop, Even as Wells Deepen. Oil & 
Gas J v 57 n 46 Nov 9 1959 p 126-9. 15,000-ft well will be 
drilled in 12 days and 30,000-ft total-depth well will be 
drilled by 1965; gas turbine powered rig will appear in next 
5 yr; producing well with 15,000-psi top-hole pressure will 
be completed by 1965; drilling in water 600 ft deep will 
become routine in next 5 yr; problems of bit weight, bit- 
bearing life, air drilling, rotary speed, and slim-hole drilling. 


Dry-Hole Costs Trimmed in Williston Basin, K.P.SWEN- 
SON, H.G.SCHMIT. Oil & Gas J v 58 n 30 July 25 1960 p 
211-12. Optimum circulating rates; limitations of rig, such 
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as maximum horsepower and working pressures; average 
mud properties of wells studied; 250,000 ppm produced salt 
water was used instead of fresh water to drill to 5000 ft. 


How Humble Plans for Minimum Drilling Costs, E.MeGHEE, 
C.HOOT. Oil & Gas J v 58 n 39 Sept 26 1960 p 146-9. Optimum 
drilling or minimum cost drilling uses bit weights and rotary 
speeds which have been scientifically calculated; object of 
calculations is to find combinations of weight and speed which 
drill hole at lowest possible cost; medium size digital computer 
is used to determine schedule by calculating and analyzing 
many factors; typical minimum cost drilling program for 
Gulf Coast well. 


How to Cut Production Costs, W.C.KOGER. World Oil v 
151 n 4 Sept 1960 p 93-5. Cost cutting programs in emulsion 
treating, sucker rods, oil treating equipment, and subsurface 
pumps; water treatment problems. 


How to Forecast Accurate Drilling Costs, O.E.MECHEM. 
M.S.LEGGE. World Oil v 151 n 5 Oct 1960 p 112-16. 65-75% 
of drilling contractors’ footage price for average exploratory 
well is directly related to “variable” cost, composed of net 
drilling time and drilling bits; “fixed’’ cost items are: 
moving rig to location, rigging up and tearing out, drilling 
contract requirements, cumulative lost circulation time, and 
special equipment rental and possible water or mud; typical 
drilling analysis. 

How to Minimize Production Costs, L.C.UREN. World 
Petroleum v 31 n 9 Aug 1960 p 45-7, 70-4. Factors and means 
of reducing costs include development of suitable cost finding 
system, economies in company headquarters organization mini- 
mizing development costs, well spacing, slim-hole drilling 
and permanent completions, dual completions in multi-zone 
fields and use of air or natural gas as circulating media. 


How to Reduce Drilling Costs, P.L.MOORE. Oil & Gas J 
v 58 n 6, 9, 15, 21 Feb 8 1960 p 92-3, Feb 29 p 81-2, 85-7, 
Apr 11 p 118-20, May 23 p 20-3. Effect of reducing initial well 
costs on annual profits; evaluation of basic factors affecting 
hole costs: cost of materials and time spent in operations ; 
six variable factors that affect penetration rate are bit weight, 
rotary speed, drilling fluid properties, drilling-fluid hydraulics, 
rock properties, and bit selection; resumé of work already 
done to establish how instantaneous drilling rate varies with 
bit weight. 


Jersey Research Attacks Drilling Costs, L.A.MURPHY. Pe- 
troleum Engr v 32 n 11 Oct 1960 p B36, 40-1, 44. Proposed 
drilling system includes air percussors, downhole rotors, 
pellet impact drilling, are drilling, shaped charge drilling, 
rocket exhaust, and abrasive jets; other projects in study 
of rock failure and drilling tools include downhole recorder, 
chisel impact pressure chamber, wall anchored drill collar, 
and fluid entry analyzer. 


More Automation, Better Recovery, Will Put More Profit 
into Production. Oil & Gas J v 57 n 46 Nov 9 1959 p 130-2. 
Hydraulic fracturing will grow, entire oil fields will be 
eracked; industry will be pumping 15,000-ft wells within 5 
yr; secondary recovery methods will be yielding 75% total 
erude, in field operations within 5 yr; industry will be 
producing entire oil fields automatically within 5 yr; new 
equipment designs will feature interchangeability to large 
degree. 


Offshore Figures, Tell Costly Story, E.McGHEE. Oil & Gas 
Jv 58 n 23 June 6 1960 p 105-7. Time dependent costs off- 
shore, cost of directional drilling, cost of producing wells 
by depths, dry hole costs, cost of drilling and equipping wells. 


What Weight and Speed Produce Lowest Drilling Costs? 
E.McGHEE. Oil & Gas J v 58 n 10 Mar 7 1960 p 84-7. Con- 
trollable and noncontrollable costs in drilling are evaluated; 
calculations of weight-speed combinations for lowest drilling 
cost. 


Crooked Holes. See Oil Well Drilling—Deflecte?. 


Deep. See also Oil Well Drilling—Rigs; Oil Well Drilling— 
Rotary Mud; Oil Well Drilling—Turbodrill. 


50,000 Ft Downhole—in Modern Laboratory. R.Q.FIELDS, 
M.LEBOURG. ASME Paper n 59-Pet-4 for meeting Sept 
20-23 1959 5 p. High-pressure test vessel that makes it possible 
to simulate extremes of pressure and temperature that will 
be encountered in 50,000 ft well of future, projected as 1990; 
working conditions of 30,000 psi and 450F are obtained in 
vessel of 25 ft depth and 12 in. ID. 


Opyt bureniya glubokikh skvazhin umen’shennogo diametra, 
V.A.GLEBOV. Neftyanoe Khozyaistvo v 38 n 5 May 1960 p 
15-19. Experience with drilling deep slim holes; data on rate 
of drilling, output of pump, axial load, characteristics of 
rotary mud, type of rock drilled, type and size of bit, and 
type of turbodrill used at depths to 3159 m; use of tachometer 
at bottom hole is recommended. 


Rebirth of Deep Well, L.A.MURPHY. Petroleum Engr v 32 
n 3 Mar 1960 p B31-3. Search for deep production is resumed 
in Oklahoma’s Anardarko Basin; difficulties in first whip- 
stocked hole are believed to have resulted from rather abrupt 
angle at which window was cut; new drilling program consists 
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of drilling 5% in. hole to depth of 19,600 ft with conventional 
roller bits and diamond bits; rig specifications. 


Suppose We Drilled 50,000-Footer ... Could We Produce 
it? Oil & Gas J v 58 n 8 Feb 22 1960 p 111-14, 117-18. Ex- 
perts in fields of drilling, tubular goods, and production, 
agree that 50,000 ft well could be drilled with some changes 
in equipment and methods; servicing well, and producing it, 
are almost out of question unless new materials are made 
available. 


World’s Deepest Ultra-Slim Hole is Ultra Hot, F.NEWLIN, 
J.E.KASTROP. Petroleum Engr v 32 n 5 May 1960 p B19-26. 
New slim hole record set by Penrod Drilling Co; drilling 
with 3%4 in. bit to total depth of 20,603 ft where temperatures 
measured 456 F; two mud circulating pumps gave rig its 
hydraulic horsepower; graphic picture of drilling and casing 
program. 

See also Oil Well Casing. 


Are 3° and 5° “Straight Holes’ Worth Their Cost? H.M. 
ROLLINS. Oil & Gas J v 57 n 46 Nov 9 1959 p 168-4, 167-8, 
171. Summary of progress made since 1956 on straight-hole 
drilling; revision of tabulation of data for selected conditions 
from Woods and Lubinski charts on variations in dip, hole 
angle, drill-collar size, weight on bit, and stabilizer use. 


New Drift Indicator Cuts Drilling Time, G.M.WILSON. 
World Oil v 151 n 5 Oct 1960 p 184-5. New signaling 
instrument determines angle of borehole from vertical as 
often as needed; device is normally put in 7 ft sub and is 
positioned immediately above bit; degree of hole angle is 
indicated by pulses which are recorded on chart; advantages 
are speed of drift determination; faster drilling, simplicity, 
and savings on bits. 


See Oil Well Drilling—Offshore; Oil Well Drilling— 
Rigs. 


See Oil Well Drilling—Offshore; Oil Well 
Drilling—Rigs. 

See Oil Well Drilling—Deflected. 

See also Oil Field Equipment—Tubular Goods. 


Aluminum Drill Pipe Used on Texas Well. Oil & Gas J v 
58 n 42 Oct 17 1960 p 72-3; see also Petroleum Engr vy 382 
n 12 Nov 1960 p B52. By using aluminum, driller can lift 
16,000 ft string off bottom without taxing his rig any more 
than lifting 10,000 ft steel string; increasing depth capacity 
of his drilling rig, handling costs and rig moving costs 
should be reduced with light weight aluminum; fatigue endur- 
ance of aluminum tested greater than for grade E steel pipe. 


Analytical Study of Drill-String Vibration, J.J.BAILEY, I. 
FINNIE. ASME—Trans—J Eng for Indus v 82 Ser B n 2 
May 1960 p 122-8. Longitudinal and torsional vibrations in 
drill string consisting of drill pipe and collars, and boundary 
conditions at ends of string; trial-and-error method of solution 
for natural frequencies is demonstrated; charts are derived, 
and graphical method of solution for natural frequencies is 
developed; influence of various parameters on natural fre- 
quencies are considered. Paper n 59-PHT-15. 


Buttress-Threaded Tube Ends Raise Coupler-Joint Effi- 
ciency. Iron Age v 186 n 21 Nov 24 1960 p 90-1. New thread 
design for oil drill pipe called buttress thread, enables faster 
coupling of joints with additional advantage of increased 
tensile strength; tube and couplings are stabbed together by 
normal drop impact without thread damage or cross-threading 
in manner comparable to coupling of freight train; joints 
can be assembled and broken up to 12 times without thread 
breaks, galling, or other damage; design, mechanical proper- 
ties, and performance of joints under various conditions is 
discussed. 


Experimental Study of Drill-String Vibration, I.FINNIBE, 
J.J.BAILEY. ASME—Trans—J Eng for Indus v 82 Ser Bn 2 
May 1960 p 129-35. Equipment developed for measurement of 
axial force, torque, and axial and rotational motions at top 
of drill string; large number of frequencies of vibration were 
found in recordings; some of these, particularly torsional 
readings, correlated with predicted natural frequencies, but 
many did not; several explanations have been proposed for 
these “extraneous’’ frequencies, but no completely satisfactory 
solution is available. Paper n 59-PET-16. 


Flash Welding, Mechanization Speed Drill Pipe Production, 
L.F.WOLFRAM. Tool Engr v 44 n 3 Mar 1960 p 89-94. Fully 
modern plant described; pipe handling mechanization; weld- 
ing operations; machining after welding; significant con- 
tribution of flash welding to efficiency of well drilling equip- 
ment is pointed out. 


How to Handle High Strength Drill Pipe, J.R.GREGATH. 
World Oil v 149 n 6 Nov 1959 p 117-19. Methods being used 
or proposed for handling high strength drill pipe: double 
elevator system, double insert system, lifting plugs per stand 
of pipe, handling subs or elevator subs, double shoulder tool 
joint system, and application of plastie to slip area; these 
methods cut down notch fatigue in deep drilling operations ; 
uses, advantages and disadvantages of method. , 
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O povyshenii iznosostoikosti zamkovogo soedineniya buril’- 
nykh kolonn, M.R.SHNEIDEROV, A.E.SAROYAN. Neat hes 
Khozyaistvo v 37 n 6 June 1959 p 32-5. Increase of wear 
resistance of couplings of drilling strings; possibility of 
reconstruction of unit, use of new materials, and standardiza- 
tion of coupling threads. 


Ultrasonic Testing. Petroleum Times v 64 n 1641 July 1 
1960 p 459. Detection of flaws in downhole components of 
drilling string; principle of method of inspection is introduc- 
tion of beam of very high frequency ultrasonic energy by 
transmitter probe to piece being tested; if metal is in sound 
condition energy will be transmitted through section under 
probe until far surface is reached, when it is reflected and 
picked up by receiver probe. 


See Oil Wells—Testing. 


See Oil Well Drilling—Eaquipment; Oil Well Drilling 
—Power Supply; Oil Well Drilling—Rigs; Oil Well Drilling— 
Soviet Union. 


See also Oil Field Equipment; Oil Well Drilling— 
ease Oil Well Drilling—Mud Pumps; Oil Well Drilling— 
igs. 

Are Milling Tools Being Used Properly? J.;CHADDERDON. 
World Oil v 149 n 7 Dec 1959 p 89-92. Types of tools that 
are used while milling in oil well and results to be expected 
from them; section milling, milling screens, liners, casing, 
stuck washpipe, milling drill pipe and drill collars, packers, 
bridge plugs and cement, junk, cemented tubing, and collapsed 
casing. 

Basie Considerations and Technical Requirements in Drill- 
ing Equipment, G.BARTHE. Federation European Petroleum 
Equipment Mfrs—Congress, Paris, June 1959 p 329-35. Basic 
features, functional essentials, development of technology, 
and technical features of equipment. (In English, French 
and German). 


Brake-Block Requirements for Oil Field Drilling and Serv- 
icing Rigs, F.W.BARTON, Jr. ASME—Paper 59-PET-38 for 
meeting Sept 20-23 1959 4 p; see also Petroleum Engr v 
31 n 13 Dec 1959 p B28-9. Basic qualities and constructional 
features which should be incorporated in brake blocks; shape, 
cooling, and attachment of brake block. 


Development and Field Use of High-Frequency Gas-Operated 
Rotary-Percussion Drilling Tool, G.C-HOWARD, R.P.VIN- 
CENT, L.B.WILDER. J Petroleum Technology v 12 n 5 May 
1960 p 20-6. Tool developed and used in drilling nine wells; 
penetration rates with percussion tool have averaged 2.5 
times faster than those obtained with rotary gas drilling and 
5 times greater than rotary mud drilling; bit footages 
with rotary percussion drilling have averaged 1.3 to 4 times 
those observed with conventional air rotary; details of equip- 
ment and procedure. 

Downhole Camera Helps Solve Production Problems, L.C. 
FONS. World Oil v 151 n 5 Oct 1960 p 150-2. Small diameter 
downhole camera is being used to solve many drilling and 
production problems by photographing actual conditions in 
wellbore; tool is applicable only in dry or gas filled wells; 
technique can be most helpful in determining attitude and 
orientation of fish, orientation and type of hydraulic fracture, 
success of cement jobs, hole configuration, type of plugging 
agent on sand face. 


Four New Drilling Tools Bow in With Completion of 
Jersey Research Lab. Oil & Gas J v 58 n 36 Sept 5 1960 p 
100-2. Tools unveiled by Jersey Production Research Co are 
wall anchored drill collar, downhole recorder to study bit 
action under actual drilling conditions, fluid entry analyzer 
to locate points of entry of fluid into well, and to identify 
fluid, and pressure chamber to determine how rock breaks up 
on impact under simulated bottom-hole conditions. 


Greater Accuracy from Freepoint Indicators, J.N.DON- 
HAISER. Oil & Gas J v 58 n 35 Aug 29 1960 p 93-4, 96. 
Freepoint indicator is important because wells are drilled 
deeper and drill-collar strings are longer; use of strain gage 
and magnetic device; coil and sensing element are shielded 
and are unaffected by magnetic fields that may be present in 
drill pipe or collars; HF generator operates without aberration 
at temperatures in excess of 400 F; field case histories. 


Hydraulic Wall-Anchored Drill Collar Promises Lower Drill- 
ing Costs, J.M.KELLNER, A.P.ROBERTS. Oil & Gas J v 58 
n 40 Oct 3 1960 p 87-9. New downhole tool which can put 
normal drilling load on rock bit without use of drill collars 
has been developed; new tool loads bit by means of pressure 
drop across jet bit; uphole thrust which results from this 
pressure drop is anchored against walls of hole. 


rsey Research Develops Hydraulic Wall-Anchored Collar 
eee Engr v 32 n 11 Oct 1960 p B98. New downhole tool 
is lightweight, high output force applicator which makes it 
possible to apply high bit weights in hard formations near 
surface, where conventional drill collars are limited ; tool also 
reduces time required to break out long string of drill collars ; 
unique tool anchors itself to walls of hole to resist up-hole 
reaction, thereby making it self-contained force applicator. 
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King-Size Drill Collars Cut Surface Hole Drilling Costs, 
R.W.CRAIG. World Oil v 150 n 4 Mar 1960 p 76-8. Lifting 
equipment consists of lifting type thread protectors for both 
boxes and pins; 16% in. drill collar string weighing 20 tons, 
used successfully in two surface holes in Alberta Foothills 
area, holds promise of cutting drilling costs in tough steeply 
dipping formation; 56-ft set of king-size collars, at bottom 
of tapered drill collar string, maintain straight hole with 
maximum penetration rate. 


Mud-Driven Percussion Drill Field Tested. Oil & Gas J v 
58 n 10 Mar 7 1960 p 68. Continental-Emsco Co uses mud 
hammer to keep bit on bottom longer and cut round trips; 
bypass arrangement is introduced as improvement; field tests 
are successful; as mud flows through tool, it alternately 
Ht hammer and then drives it down against “anvil” above 
1t. 

New Weight Indicator Gives Hook Load and Total Load 
on Mast, W.B.BLEAKLEY, R.J.ENRIGHT. Oil & Gas J v 58 
n 7 Feb 15 1960 p 100-4. Hydraulic unit operates under der- 
rick legs, with indicator in full view of driller; indicator can 
be used on single or double pole mast or portable derrick; 
weight indicator eliminates costly accidents caused by too 
much pull on pulling unit; case histories. 


Russia Speeds HBlectric Drill Development and _ Testing. 
World Petroleum v 31 n 9 Aug 1960 p 44. Testing of slim 
hole electric drills; weight on bit, torque on bit and speed 
of bit can all be controlled; electric drill could be used like 
turbodrill, to drill two wells simultaneously, since no drill 
collars are necessary to produce weight on bit; deviation of 
hole is continuously recorded without stopping drill; horse- 
power can be controlled, and speed can be varied between 
300 and 700 rpm. 


Section Mill Can Save You Important Money, C.LEATH- 
ERS. Oil & Gas J v 58 n 26 June 27 1960 p 120-1. Two ap- 
proaches to using section mill in redrilling old wells; one 
ealls for drilling new hole back into old zone; second 
approach is to plug back to oil bearing formation which was 
bypassed and cased off in original program; modern section 
mill has cut cost of several types of well rework jobs by at 
least 25%. 


Selecting Right Engine. Oil & Gas J v 58 n 39 Sept 26 
1960 p 125-44. Factors which must be considered in selection 
of drilling rig engines; proper installation, operation and 
maintenance; cooling system, fuels, fuel handling equipment 
and turbochargers. 


V.D.W. Tool Joint Thread, T.ALTMANN. Federation Euro- 
pean Petroleum Equipment Mfrs—Congress, Paris, June 1959 
p 347-54, 11 plates. Principle and construction of thread; 
screwing, tensile, wear, static deflection, and rotating beam 
tests; practical application of V.D.W. (van der Wissel) prin- 
ciple in drill collar connections, light drilling strings, and 
tubing and casing. 


Wellhead Equipment, J.HARTL. Federation European Pe- 
troleum Equipment Mfrs—Congress, Paris, June 1959 p 
855-61, 14 plates. Types of equipment, operation and use of 
anchoring flange of casing and casing joints, master gate 
valve and blow-out preventer, master gate valve and stuffing 
box in case of expandable shaped-charge perforations, 
shut-off of producing well by Christmas trees, and equipment 
for multiple zone production. (In English, French and Ger- 
man). 


Exploratory. See also Boreholes—Exploratory; Petroleum 


Prospecting. 
Exploratory Drilling in 1959. Am Assn Petroleum Geologists 
—-Bul v 44 n 6 June 1960 p 657-945. Papers on exploratory 


drilling, natural gas and oil production with reference to 
geophysical activities: Exploratory Drilling in 1959, B.W. 
BLANPIED, 657-82; New York, W.L.KREIDLER, 683-7; 


Pennsylvania, W.S.LYTLE, 688-703; Ohio, R.L.ALKIRE, B.A. 
FLOTO, 704-10; West Virginia, R.C.TUCKER, 711-14; Ten- 
nessee, H.C.MILHOUS, 715-16; Illinois, A.H.BELL, J.VAN 
DEN BERG, 717-25; Indiana, G.L.CARPENTER, H.SMITH, 
726-9; Michigan, R.E.IVES, G.D.ELLS, 730-41; North Mid- 


Continent, W.H.MARTZ, Jr, 742-51; Oklahoma, M.C.ROB- 
ERTS, 752-64; Texas-Oklahoma Panhandles, H.M.GORROD, 
765-73; West Texas-Southeast New Mexico, C.A.PEEK (Et 


Al), 774-83; North Texas, L.G.STEPHENSON, 784-93; West- 
Central Texas, W.A.WOMACK, Jr, 794-9; South Texas, F. 
GOODWIN, Jr, M.BYBEE, J.C.WISE, 800-9; East Texas, 
B.W.FOX, T.B.PATRICK, 810-18; Upper Gulf Coast of Texas, 


A.D.BRIXEY, Jr, J.W.ALEWINE, 819-26; Louisiana Gulf 
Coast, D.W.LOVE, D.R.DUNCAN, 827-33; Arkansas-North 
Louisiana, S.L.BLANTON, Jr, R.W.DUSCHATKO, 834-9; 


Southeastern States, R.B.ST.JOHN, Jr, T.W.LUSK, 842-50; 
Atlantic Coastal States, H.G.RICHARDS, 851; Montana and 
Dakotas, R.H.BURTON, J.R.DYER, 852-64; Wyoming and 
Idaho, E.C.MEES, 865-73; Utah and Nevada, D.A.PRESTON, 
G.S.CAMPBELL, 874-8; Colorado and West Nebraska, O.W. 
HAMPTON, R.C.BLAKELY, 879-90; Arizona and Western 
New Mexico, H.BUDD. 891-900; West Coast Area, H.L. 
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OIL WELL DRILLING—Continued 


POPENOE, 901-17; Western Canada, T.J.LATUS, 918-31; 
Eastern Canada, D.JARDINE, B.V.SANFORD, J.E.S.MILNE, 
932-9; Alaska, H.M.LIAN, 940-5. 


Explosive. See also Oil Well Drilling—Soviet Union. 


Eksperimental’nye issledovaniya vzryvnoi prokhodki skva- 
zhin, A.I.GOL’BINDER, A.P.OSTROVSKII. Razvedka i 
Okhrana Nedr v 25 n 6 June 1959 p 27-33. Experimental in- 
vestigations of sinking boreholes by means of blasting; 
method consists in consecutive blasting of small charges while 
fragments of rock are being removed by circulating liquid ; 
penetration per blast is almost independent of toughness of 
rocks, form, and size of charge of explosive. 


Fishing. Current Oil Industry Fishing Techniques and Tools, 
W.MEDDERS, D.U.SKINNER. World Oil v 151 n 2, 4 Aug 
1960 p 47-72, Sept p 59-70. Cased hole fishing equipment and 
techniques for recovery of liners under eight conditions, re- 
covery of production packers and recovery of tubing under 
various conditions ; equipment, techniques and causes for open 
hole fishing for drill pipe, drill collars, twist-off drill pipe, 
small objects, and miscellaneous tools. 

Drillstem Tester Frees Stuck Pipe, B.J.SARTAIN. Petro- 
leum Engr v 32 n 11 Oct 1960 p B87, B90. Drillstem testing 
tool was used to free pipe stuck in hole by differential hy- 
draulic pressure after conventional fishing attempt failed; 
drillstem tester fishing string features use of hydraulic tester 
above packer; when packer is seated above stuck pipe, tester 
is opened, creating pressure drop inside borehole which re- 
leases stuck pipe. 


Learn How to Anticipate Trouble on Drilling Wells, L.E. 
WILSON. Oil & Gas J v 58 n 38 Sept 19 1960 p 105-6, 108, 
110, 112. Method of predicting with some accuracy amount 
of trouble and probable cost which result from fishing jobs, 
gas kicks, salt-water flows, loss of circulation and other com- 
mon drilling hazards. 


Marine Platforms. See Oil Well Drilling—Offshore. 


Mud Pumps. Mud Mixing Idea Saves $20,000 Per Rig, J.E. 
KASTROP. Petroleum Engr v 32 n 10 Sept 1960 p B28-32. 
Fast mud mixing in relatively large volumes, casing and hole 
fillup, and mud tank stirring are efficiently handled by dual, 
independently driven centrifugal pump; low pressure, high 
volume units are simple in design, lighter, easy to rig up 
and tear down, transport, and can be operated independently 
of rig drive or rig pumps; pumps driven by two 38-cyl diesel 
engines. 

Simplified Approach to Understanding Suction Problems for 
Reciprocating Mud Pumps, W.E.LILJESTRAND. ASME— 
Trans—J Eng for Indus v 82 Ser B n 2 May 1960 p 87-92. 
Paper analyzes pump-suction and suction-piping characteris- 
tics showing responsibility areas of users and manufacturers; 
empirical formulas and verifying test procedures are ex- 
plained. Paper n 59-PET-23. 

Solving Mud-Pump Problems, W.E.LILJESTRAND. Oil & 
Gas J v 57 n 51 Dee 14 1959 p 85-6, 88-9. Standards are de- 
veloped for analysis of characteristics of mud-pump suction 
and piping; proper application of these standards is expected 
to reduce pumping troubles and costs and permit greater pump 
output; centrifugal pump and reciprocating approaches to 
testing suction system. 


Stuffing-Box Lubricator Saves Mud Pumps, Rods, and 
Packers, E.McGHEE. Oil & Gas J v 58 n 27 July 4 1960 p 
89-90. Automatie lubrication with stuffing-box lubricator 
lengthens life of both pump rods and rod packing; more than 
20 lubricators have already been installed on rig pumps and 
some have operated trouble-free for 3 yr. 


Use of Hydraulic Systems in Oil Industry, E.F.BOON, 
W.M.J.SCHLOSSER. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 Sec VII p 81-92 (discussion) 92-4. 
Possible uses of hydraulic systems in petroleum industry; 
analysis of losses of typical positive displacement pump; 
lighter weight of hydraulic drive for 10,000 ft drilling rig 
and small dimensions of 260 hp hydraulic motor are shown. 


Offshore. See also Motor Boats—Diesel; Motor Ships—Pamela; 
Oil Field Equipment—Corrosion; Oil Fields—Offshore; Oil 
Well Completion—Offshore; Oil Well Drilling—Costs; Oil Well 
Drilling—Weather Forecasting. 


Aluminum Drilling Platforms Prove Successful in Lake 
Maracaibo, R.STRIEKERT, Jr, W.B.MOORE, Jr. World Oil 
v 150 n 6 May 1960 p 139-42. Platforms are supported struc- 
turally by driving steel piling through aluminum jacket legs; 
two years of operation demonstrated satisfactory corrosion 
resistance, more than adequate strength and ease of installa. 
tion in deep water marine structures. 


Automated Production Platform, S.S.ROSZEL, Jr. World 
Petroleum v 30 n 12 Nov 1959 p 59-62. Single, non-attended 
platform 30 mi offshore can gather and separate 100,000 bbl of 
oil daily from 46 single and dual completed wells in Lake 
Maracaibo, via underwater flow lines; controls are monitored 
by electronic brain at junction one mi away; structure is 


3-deck, 83-ft height from lake, with special aluminum jacketed 
structure. 


Floating Drilling-Barge Operations, K.M.NICOLSON. J 
Petroleum Technology v 12 n 2 Feb 1960 p 18-22. Offshore 
equipment classification, drilling methods, operating problems, 
and scope of application. 

Gulf’s Mile-A-Day Drilling Record, R.GROSS. Petroleum 
Engr v 32 n 10 Sept 1960 p B21-5. Gulf Oil Corporation- 
Dixie Drilling Co team drilled 5412 ft of 9% in. hole during 24 
hr period; well is located in Timbalier Bay field in Louisiana ; 
rig has two 1640 hp mud pumps and independently powered 
pump for mud mixing; driving two mud pumps are three 
turbo-charged diesels, each rated at 1100 hp; engines are 
mechanically compounded to drive rotary, drawworks, and 
pumps. 

How Gulf Set New Drilling Record, C.HOOT. Oil & Gas J 
vy 58 n 42 Oct 17 1960 p 92-9. Record was set in drilling to 
10,000 ft in only three days 20% hrs in Timbalier Bay area 
of La; hole was contracted on day work rates; record reflects 
company program of finding and developing oil reserves at 
reasonable cost. 


Odeco Unwraps Its New Drilling Island That Floats, H. 
WILSON. Oil & Gas J v 57 n 51 Dee 14 1959 p 44-6. Vessel 
is kept afloat by latticework of tubular members; drilling 
oceurs at center of buoyancy located within inside angle of 
L-shaped island; drilling through jacket installed with use 
of crane aboard island; width of each length of “‘L” is 350 
ft and distance between two extended ends is 500 ft; wells 
may be sunk in waters 60 to 200 ft deep and more. 


Offshore Compressor Platforms, Z.FEKETE. Oil & Gas J v 
57 n 46 Nov 9 1959 p 141-2, 144-6, 148. Factors which must 
be considered in design of any compressor installation to be 
built in water, accessible only by water or air transportation, 
are factors governing foundation, type of installation, or 
nature of marine environment; construction planning, includ- 
ing equipment specifications; actual construction, and costs 
for foundations and compressor stations. 


Off-Shore Drilling Barges, W.PRATT, W.A.ROY. North 
East Coast Instn Engrs & Shipbldrs—Trans v 76 pt 4 Feb 
1960 p 157-82, (discussion) pt 6 Apr p D19-26; see also Int 
Shipbldg Progress v 7 n 76 Dee 1960 p 510-22. Brief history 
of drilling for petroleum under water and development of 
structures used; present types, including those carried on 
submersible pontoons and those that can be elevated by 
mechanical power; weights and forces imposed by drilling 
equipment during operation; details of Adma Enterprise; 
other applications of self-elevating barges, e.g., at oil ports, 
erecting bridge sections, laying outfall pipe, ete; diagrams, 
photographs. 


Offshore Drilling in Iran, J.D.WELLS. World Petroleum 
v 31 n 9 Aug 1960 p 40-3. Foundation survey was first made 
and used as basis for evaluating platform design; self ele- 
vating mobile platform is 200 ft long by 104 ft wide and 
has 5 ft deep hull; it is equipped with 8 steel legs 240 ft 
long by 12 ft sq; on location where water is 126 ft deep legs 
are jacked down through water and into bottom of Persian 
Gulf until no further penetration is obtained; potable water 
is supplied by 4-stage flash type saltwater evaporator. 


Offshore Surveying Means Working Under Pressure, G.E. 
JONES. Civ Eng (NY) v 30 n 8 Aug 1960 p 64-7. Offshore 
mapping uses Louisiana zero position for every state; uniform 
system of blocks of 5000 acres was projected on map; survey- 
ing by triangulation; for sighting, signal lights, mirrors, 
wood targets, and towers are used; electronic surveying; lo- 
eation of drilling platforms; locating mobile drilling barge; 
difficulties of offshore surveying include weather conditions, 
lack of fixed points, responsibility for mistakes and delays. 


“Triton’’—Mobile Platform for Under-water Oil Drilling. 
Shipbldr & Mar Engine-Bldr v 67 n 625 Feb 1960 p 109. 
Mobile oil drilling platform for use in water up to depth of 
120 ft, constructed at Clelands (Successors), Ltd, for Shell 
International Petroleum Co; dimensions are 115 ft by 80 ft 
by 15 ft; four retractable legs are each 200 ft in length and 
8 ft in diam; maximum drilling depth will be about 17,000 
ft; various type diesel engines are used. 


Power Supply. Barge-Mounted 15,000-Kw Gas Turbine-Genera- 


tor Plant, S.P.SSTONE, P.R.BEARD. Elec Eng v 79 n 2 Feb 
1960 Dd 128-32. Features of completely self-contained power 
plant in service of Creole Petroleum Corp at Lake Mara- 
caibo, Venezuela; in addition to turbine-generator, barge con- 
tains required oil and gas fuel handling equipment, step-up 
transformers, switchgear, control equipment, and overhead 
dead-end structure for connecting 34.5 kw output to shore; 


dual fuel gas turbine may be controlled either from aboard or 
from remote control point. 


Central Electric Power Plant for Drilling. Petrol 
Times v 64 n 1642 July 15 1960 p 488-9, Ansa are 
tral power plant systems, including d-c ring and a-c torque 
converter; d-c ring system allows d-e with its desirable torque 
speed characteristics to be used as whole power plant capable 
of applying all power equally where needed on rig from 
main engines; system described used in Holland in which all 
generators and motors are connected in series. 


Records. 
Rigs. 
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Lake Maracaibo has New Floating Power Plant, S.P 
STONE. Oil & Gas J v 58 n 5 Feb 1 1960 p 92-5. Barge 
mounted generating station features gas turbine drive and 
can develop 15,000 kw of electrical energy; unit is completely 
self-contained on steel barge 50 by 200 ft; generating system 
may be controlled from aboard barge or from remote location, 
and entire unit may be moved to any location on lake to 
provide electric power in emergency. 

See Oil Well Logging. 


See also Oil Well Drilling—Cold Weather Problems: Oil 
Well Drilling—Costs; Oil Well Drilling—Deep; Oil Well Drill- 
ing—Offshore. 

Automated Drilling Rig, H.D.FANSHAWE. Petroleum Times 
v 64 n 1645 Aug 26 1960 p 590-4, 1 plate. Hydraulic rig for 
which Substantial direct economic advantage can be claimed 
in limited circumstances of deep drilling, chiefly from labor 
saving and faster tripping; by selective use of automation 
operations too fast for manual intervention can be performed 
and mechanisms on moving platforms where men cannot 
safely work, can be actuated. 


D-C Electrie Drilling Rigs: Application and Operation, E.E. 
HOGWOOD, Jr. AIEE—Trans v 78 pt 2 (Applications & In- 
dustry) n 45 Nov 1959 p 286-9 (discussion) 289-91; see also 
abstract in Elec Eng v 79 n 3 Mar 1960 p 218-22. Information 
derived from analysis of actual operating test data to assist 
rig builders and operators in applying and operating electric 
drives more effectively on drilling rigs. Paper 59-1103. 


‘Desert Star No. 2’ Joins Libyan Drilling Fleet. Petroleum 
Engr v 31 n 13 Dec 1959 p B22-3. Trailers travel on 24 21:00 
by 25 in. sand tires; rig has capacity for drilling to depths 
of 10,000 ft and can be moved as far as 1200 to 1400 mi over 
desert without roads; built to drill with 4% in. drill pipe, rig 
is powered with four 12-cyl diesel engines and equipped with 
baa ee telescoping mast capable of handling drill pipe 
in trebles. 


Drehmomentenwandler mit vollautomatischen Getrieben auf 
Rotary-Bohranlagen, G.PETERSON. Bergbauwissenschaften v 
7 n 2 Jar 20 1960 p 39-42. Torque converters with completely 
automatic gear transmission in rotary drilling rigs; possi- 
bilities of using full automatic gear transmission in connec- 
tion with torque converters on drilling rigs for driving draw- 
works and mud pumps. 


Fly-In Rig Speeds Up Bolivian Exploration. Petroleum 
Engr v 32 n 6 June 1960 p B58, 60, 62; see also World Petro- 
leum v 31 n 9 Aug 1960 p 54, 57. Rig is completely trans- 
portable by helicopter, in 4000 lb packages; it is designed to 
work on diesel-direct electric power and provides capacity 
for drilling 9% in. hole to 12,000 ft with 4% in. light weight 
drill pipe; drilling 64 in. hole to 15,000 ft with tapered 
string of 4 in. and 3% in. light weight drill pipe; running 
752 Nae casing to 12,000 ft, and running 41% in. casing to 
15,0 te 


Helmerich & Payne’s Formula for Economical Electric Rig, 
E.McGHEE. Oil & Gas J v 58 n 1 Jan 4 1960 p 66-9. Ability 
to split output of its d-e generators, single ebullient cooling 
system, lightweight V type mud pump are special features 
of rig 32 of Helmerich & Payne, with only two speed ratios. 


How to Cut Rig Moving Costs, M.T.PARKER. Petroleum 
Engr v 32 n 11 Oct 1960 p B68, 75, 78, 82, 85. Rig moving 
time in some areas may amount to as much as 20% of total 
drilling cost; economy achieved through unitization of equip- 
ment, standardization, design making it easy to move rig to 
new location, and fast assembly. 


Hydraulic-Powered Drilling Sub for Light Rigs, W-.S. 
JACOBSEN. Petroleum Engr vy 31 n 13 Dec 1959 p B30-1. 
Hydraulic powered drilling sub is used with conventional 
swivel; sub can be driven from rig’s hydraulic system or from 
separate power unit; hook-up of hydraulic sub is applicable 
on all types of standard pole masts and derricks. 


IDC’s Desert Rig is Model of Mobility and Packaging, E. 
McGHEE. Oil & Gas J v 58 n 14 Apr 4 1960 p 86-9. Interna- 
tional Drilling Co’s Rig 15 designed for operation in North 
African desert where there are no highways; largest load 
amounts to 112,000 lb on tandem; rig 15’s design makes it 
fast and easy to get these packages out of and back into 
operation. 


Izgotovlenie burovoi A-obraznoi vyshki VAS-42, S.A. 
LASKIN, D.G.RYZHKOV. Neftyanoe Khozyaistvo v 37 n 8 
Aug 1959 p 32-5. Construction of sectional A shaped derrick 
VAS-42; height of derrick is 42.8 m and load capacity 200 
tons; each leg consists of four welded sections which are 
bolted together during assembly. 


New Big Rig Uses Only Two Engines, C-HOOT. Oil & Gas 
J v 58 n 25 June 20 1960 p 116, 118. Penrod Drilling’s new 
rig 15 has only two engines driving draw works, instead of 
usual three or four for deep drilling rigs; unit is capable of 
drilling to. 25,000 ft with 5 in. drill pipe; arrangement saves 
on maintenance and on rigging up and moving. 


OIL WELL DRILLING—Continued 


New Derrick Features More Strength, Less Weight. Oil & 
Gas J v 58 n 43 Oct 24 1960 p 143-4. New triangular tele- 
scoping derrick has been designed to provide greater strength 
with less weight; minimum guying is required and greater 
speed of operation is obtained with automatic features; with 
its triangular cross section and closed triangular bracing in 
all derrick faces, great torsional stability is achieved. 


New Electric Equipment Puts Big-Rig Flexibility in 
Medium-Depth Drilling, E.McGHEE. Oil & Gas J v 58 n 16 
Apr 18 1960 p 112-14. New d-e electric rig of Slats Honey- 
mon Drilling Co spudded its first well with only one of its 
two engines operating; then it pumped, rotated, and pulled 
pipe with no difficulty until surface hole had been made; this 
is first standard electric unit in medium-depth class. 


New Type Rotary Rig Drive Proves Successful, S.LECH- 
LER. World Oil v 150 n 5 Apr 1960 p 124-6. In new rig all 
engines are equipped with disengaging torque convertors; mud 
pumps are equipped with swing gears to protect prime mover 
from pump shocks; torque convertors are equipped with tem- 
perature and overspeed governors; jaw clutches are used in- 
stead of chain drives. 


Opyt primeneniya burovykh ustanovok URB-4P i URB-4PM 
v Krasnodarnefti, V.G.BAKULIN. Neftyanoe Khozyaistvo v 
37 n 8 Aug 1959 p 28-32. Experience with use of drilling rigs 
URB-4P and URB-4PM in oil fields of Krasnodarneft admin- 
istration; design of rigs capable of drilling exploratory wells 
to depth of 1400 m using 60 mm diam drilling string. 


Rationalization of Drilling-Rig Power Plants, W.S.CRAKE. 
ASME—Paper n 59-PET-19 for meeting Sept 20-23 1959 9 p. 
Problems of increasingly complex power-transmission and dis- 
tribution; characteristics of various available transmission 
systems including d-c ring and a-c torque converter. 


Revolutionary Rig May Solve Some Old Drilling Problems, 
E.McGHEE. Oil & Gas J v 58 n 1 Jan 4 1960 p 48-9. Reverse 
circulation, use of concentric drill string, exclusive use of core 
bits, system rotating with power swivel, and continuous cir- 
culation of cores to surface are features of Strato-Drilling, 
Inc, new rig, with which Houston Co hopes to reduce number 
of round trips, cut rig costs, prolong diamond core bit life, 
obtain continuous core record, drill deeper with air, and 
reduce mud expense. 

Special Rig Designed for Mobil Oil Drilling Campaign in 
Libya. World Petroleum vy 31 n 4 Apr 1960 p 76. Drawworks, 
mast, mud pumps, utility unit, and substructure are mounted 
on separate trailers, each with sand flotation tires measuring 
63 in. in diam and 23 in. in width for sure footing on desert 
terrain; when moving to new location mast and drawworks 
trailer is removed, substructure is raised and wheels swing 
down and are pinned in position to give substructure 20 in. of 
roadbed clearance. 


Trebovaniya k ustanovkam dlya bureniya neftyanykh i 
gazovylkh skvazhin na tyazhelykh glinistykh rastvorakh, I.E. 
GOL’DSHTEIN, I.N.SULKHANISHVILI. Neftyanoe Khoz- 
yaistvo v 37. n 5 May 1959 p 19-24. Requirements for rigs for 
drilling oil and gas wells using heavy rotary muds; require- 
ments for rig being designed for turbodrill with diesel-electric 
hoist; installation of remote controlled blowout preventer and 
degasser for heavy mud. 


Rotary Mud. See also Oil Well Logging. 


Clay-Free Salt-Water Muds Save Rig Time and Bits in West 
Texas Drilling, B.J.COLLINS, R.R.GRIFFIN. Oil & Gas J v 
58 n 16 Apr 18 1960 p 115-17. Field trials of new mud show 
that it increases penetration rate, lengthens bit life, and 
costs same as conventional low viscosity muds; fluid contains 
2% solids as compared to 6 to 12% solids of conventional 
muds of same weight. 


Development and Testing of High-Temperature Oil Well 
Drilling Fluid, J.C-COWAN. ASME—Paper n 59-PET-30 for 
meeting Sept 20-23 1959 8 p. Investigation presents results on 
thermally stable composition with good drilling mud proper- 
ties in range of 300 to 500 F; modification and development of 
testing equipment suitable for safe, reliable determination of 
properties of drilling muds at high temperatures and pres- 
sures; special testing equipment in use; estimate of type of 
devices that may be required as drilling temperatures in- 
crease, 


Drilling Fluids: Current Review, G.K.JONES. Petroleum 
v 23 n 2, 3 Feb 1960 p 43-7, Mar p 101-4. Feb Pt 1: Functions 
and properties required of drilling fluids; removal of cuttings ; 
prevention of ingress formation fluids; maintenance of hole 
stability; cooling and lubricating of drilling bit and drill 
string; information retrieval and protection of productive 
formations ; types of drilling fluid; chemical control; examples 
of simple and complicated drilling fluids. Mar Pt 2: field test- 
ing of drilling fluids; common drilling problems. 


Dvukhstupenchataya gidrotsiklonnaya sistema ochistki gli- 
nistoge rastvora s ispol’zovaniem napora burovykh nasosov, 
N.N.BATASHOV, E.M.KURNEV. Neftyanoe Khozyaistvo v 37 
n 7 July 1959 p 27-31. Double stage hydrocyclone system for 
cleaning rotary mud, using pressure generated by two pumps ; 
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at high viscosity system allows separate cuttings of 0.1 mm 
minimum size; after reduction of viscosity cuttings of 0.02 
mm diam could be removed. 


Effect of CMC-Viscosity on Drilling Mud Properties, G.J.J. 
NIJHOFF, E.F.ZAALBERG van ZELST. Petroleum v 23 n 2 
Feb 1960 p 49-52. Moderate low viscosity grade carboxymethyl- 
cellulose; increasing quantities of high viscosity grade CMC 
are used to increase viscosity of drilling mud; in special] cases, 
e.g. heavily weighted muds, CMC is used as suspending agent 
for weighting materials. 

Effect of Particle Size Distribution and Exchange Cation 
on Gel Properties of Fractionated Bentonite Suspensions, 
F.W.JESSEN. J Petroleum Technology v 11 n 12 Dec 1959 
p 74-5. Sample of bentonite (Aquagel), believed to be pri- 
marily sodium montmorillonite, was fractionated by sedimen- 
tation and super centrifuge into different particle sizes rang- 
ing from 40 to 0.25 microns; X-ray diffraction patterns of 
eleven fractions studied; effect of particle size and exchange 
cation on physical properties of clay suspensions of nearly 
monodispersed particle systems. 

Gamma Absorption Can Measure Barite Content, C.L.HILL, 
M.F.HAWKINS, R.L.CALDWELL. Nucleonics v 18 n 6 June 
1960 p 130, 132. In oil well drilling, barite additions increase 
drilling fluid density for hydrostatic control of gas saturated 
formations; it is important to be able to assess total qualities 
of drilling mud; new method developed for measurement of 
barite content of mud by absorption of weak gamma photons 
from radioactive Tm-170, should have great practical value in 
field. 


Gel Development in Drilling Fluids, F.W.JESSEN, C.N. 
TOKTAR. Petroleum Engr v 32 n 2 Feb 1960 p B48-9, B56, 
B60. Possible means for determining yield point of drilling 
muds with Bendix Ultra-Viscoson and method of using this 
equipment to measure rate of development of gel strength; 
equipment comprises small probe, electronic computer, and 
eonnecting cable; good correlation exists between constant 
indicated viscosity values obtained by Ultra-Viscoson and 
yield point values measured by Fann V-G meter. 


Geologist’s Interpretation of Drilling Mud Requirements, 
H.M.JOHNSON. World Oil v 149 n 6, 7 Nov 1959 p 133-6, 
Dee p 116-21. Reviews of prepared muds in current use, their 
properties and composition, and effect on various logging 
methods; logging method is proposed to yield optimum evalu- 
ation for each type of drilling mud; types of logs desired 
should be considered when designing drilling mud program. 


Improved Water-in-Oil Emulsion Mud, G.W.BRANDT, D.J. 
WEINTRITT, G.R.GRAY. J Petroleum Technology v 12 n 3 
Mar 1960 p 14-17. Water-in-oil emulsion muds free of inert 
solids are satisfactory for use in wells with temperatures up 
to 300 F and with pressures requiring densities up to 18 
lb/gal; emulsifier is mixed salts of fatty acids; it is used 
in weighted muds in conjunction with unique organophilic clay 
suspending agent. 


Low-Solids Mud Resists Contamination, H.E.MALLORY, 
W.E.HOLMAN, R.J.DURAN. Petroleum Engr v 32 n 7 July 
1960 p B25-30. Guar gum has been modified to afford advan- 
tages in preparation of low solids drilling fluid; benefits 
include better hydraulics and associated increase rate of pene- 
tration, closer-to-gage hole that reduces expense of cement 
and mud treatment, and possibility of reducing casing costs; 
modified guar gum can be used in salt water to have minimum 
effect on clay minerals. 


Maintaining Low-Solids Drilling Fluids, A.PARK, P.P. 
SCOTT, Jr, J.L.LLUMMUS. Oil & Gas J v 58 n 22 May 30 
1960 p 81-4. New powdered free flowing polymer to replace 
part of bentonite in drilling mud can speed up drilling rate; 
further aid in keeping solids content low is new design of 
cyclone separator for mud; properties of bentonite suspen- 
sions treated with polymer and sodium carbonate; perform- 
ance of 14 in. cyclone with 3% bentonite-polymer suspension ; 
unique feature of large cyclone is that flow from underflow 
stops when feed mud contains no cuttings. 


New Mud Features Low Filtrate Loss, Good Rheology Reten- 
tion, J.C.COWAN. Oil & Gas J v 57 n 45 Nov 2 1959 p 83-7. 
Newly proposed lignite-sodium-surfactant mud has low filtrate 
loss and retains good rheology at 450 F; it is not highly com- 
plex fluid and it is no more difficult to maintain and control 
than are conventional muds. 


New Mud Organic—Different Approach to Reducing Drilling 
Costs, R.A.JUNG. Oil & Gas J v 58 n 43 Oct 24 1960 p 129. 
New mud-treating material is heavy metal lignosulfonate 
complex; it has been designed to thoroughly deflocculate mud 
so that flow properties are most desirable as drilling fluid, 
improve inhibiting effects to prevent degradation of clay par- 
ticles, effectively control down-hole fluid loss without impair- 
ing flow properties, and to eliminate necessity of dangerous 
and expensive “‘conversion” or “‘breakover’’. 


New Nonfermenting Starch Makes Low-Water-Loss Muds 
Cheaper, W.H.ASHLEY. Oil & Gas J v 58 n 11 Mar 14 1960 
p 198, 195-6. Water-loss in low pH muds is controlled more 
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inexpensively by using new nonfermenting starch ; laboratory 
tests and field tests in Mississippi, Alabama, Florida, and 
South Louisiana prove new material to be superior over regu- 
lar starch; means used to prevent fermenting is to coat each 
individual starch particle with preservative by mixing with 
2.5% of 15% ortho-benzyl-para-chloro-phenol solution. 


Novye opytnye dannye po gidravlike glinistykh rastvorov, 
A.P.YUFIN, N.G.BELOVA, G.S.NECHAEVA. Neftyanoe 
Khozyaistvo v 37 n 6 June 1959 p 26-32. New experimental 
data on hydraulics of rotary muds; experimental data demon- 
strated that differential rates of flow exist in drilling string; 
there is central core with highest velocity of continuous flow 
and stagnant zone along wells of pipe; annular zone between 
core and stagnant zone demonstrates parabolic rate of flow ; 
experiments with flow of mud in pipe 150-200 mm in diam; 
determination of hydraulic losses during flow of mud. 


Novyi reagent KSSB dlya_ uluchsheniya_ kachestva_ gli- 
nistykh rastvorov, V.S.BARANOV, Z.P.BUKS. Neftyanoe 
Khozyaistvo v 37 n 7 July 1959 p 32-5. New condensed sul- 
phite-distillery wash additive for improvement of rotary mud; 
use of new additive reduces loss of water by rotary mud and 
hazard of blocking bit; necessary amount of new additive is 
1/6 that of alkaline additive. 


O primenenii glinistykh rastvorov s dobavleniem izvesti dlya 
bureniya glubokikh skvazhin, N.N.KOSHELEV, Yu.I.YUR- 
CHENKO. Neftyanoe Khozyaistvo v 87 n 9 Sept 1959 p 56-9. 
Use of rotary muds with lime additive for drilling deep wells ; 
experience with reduction of viscosity of rotary mud during 
drilling at depths ranging from 2200 to 3000 m. 


Opyt primeneniya napolnitelei dlya_ likvidatsii poglo- 
sheheniya promyvochnoi zhidkosti, N.M.OKHRIMENKO, LP. 
PRUT’YANOV, N.S.KRAVCHENKO. Neftyanoe Khozyaistvo 
v 37 n 8 Aug 1959 p 21-5. Experience with use of fillers for 
elimination of circulating liquid losses; six types of additives 
used, their efficiency, and field experience with problems of 
circulation loss. 


Planned Mud Program Cuts Drilling Costs, K.D.TANNER, 
G.B.GRAY. Oil & Gas J v 58 n 20 May 16 1960 p 172-3, 175-6. 
Losses avoided by careful control of flow properties of mud, 
thus reducing pressure on formations; high temperature prob- 
lems in hot wells solved by changing mud type as temperature 
rises; types of mud systems, their properties and utilization. 


Promyvochnye zhidkosti pri  burenii  sul’fatnosolenosnykh 
otlozhenii, S.N.YATROV, A.S.SMIRNOV, I.E.GOL’DSHTHIN, 
E.I.GLUSHCHENKO. Neftyanoe Khozyaistvo v 87 n 12 Dec 
1959 p 7-12. Rotary mud used during drilling through sul- 
phate- and salt-bearing deposits; properties of mud improved 
and loss of water reduced by addition of starch and sulphate- 
distillery wash. 


Rotary Drilling in Low Pressure Loss Formations, K.HART- 
LAND. Petroleum v 23 n 8, 9, 11 Aug 1960 p 291-4, 800, Sept 
p 338-7, Nov p 424-8. Origin and causes of mud loss; problem 
of penetrating reduced pressure formations; limitation or 
stopping of circulation as result of mud losses; determining 
pressure values and reducing mud loss by use of gaseous 
media and blind drilling; choice of correct drilling program in 
relation to pressure surges. 


Shale Controlling Drilling Fluids, W.J.WEISS, W.L.HALL, 
R.H.GRAVES. World Petroleum Congress, Fifth—Proe New 
York, NY June 1959 See 2 p 89-100; see also Oil & Gas J v 
57 n 41 Oct 5 1959 p 147-8, 150-3, 158; World Oil v 150 n 5 
Apr 1960 p 154-6, 160, 164, 166, 168, 170, 173. New shale- 
contro! drilling fluids stabilize formation by chemical means; 
proper relation between alkalinity and calcium ion content 
results in floecculated system; system is controlled and stabil- 
ized by floe controlling or dispersing agent so that mud is 
stable and relatively insensitive to contaminants; comparison 
of muds used in shale drilling. 


Surface Mud System, E.McGHEF. Oil & Gas J v 57 n 42 Oct 
12 1959 p 107-22. Features and performance of pits and 
tanks, mud sereens, desanders, mud agitators and mixers, 
centrifugal concentrators, degasser, mud instruments, and 
centrifugal pumps; storing and handling of mud materials. 


Thinning Agents Control Flow Properties of Mud, W.C. 
BROWNING. World Oil vy 150 n 2 Feb 1 1960 p 94-8, 103. 
Chemical additives designed to prevent swelling of bentonite 
on addition of water due to electrolytes; effects of caustic 
soda, lime and calcium lignosulphonates on muds of varying 
character; mechanism of thinner action in inhibited muds. 


Use of Inverted-Emulsion Mud Proves Successful in Zones 
Susceptible to Water Damage, G.A.TRIMBLE, M.D.NELSON, 
Jr. J Petroleum Technology v 12 n 2 Feb 1960 p 23-80. Mud 
containing equal volumes of oil and water or water-base mud 
and emulsified by modified wood product, has been employed 
successfully in over 150 operations over six yr period; mud 
is stored and reused; geological interpretation has been ade- 
quate where hole has been drilled with this mud; mud offers 
no advantage in limestone or dolomite completion, and it may 
slow drilling rates in shale, 
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Turbodrill. 


OIL WELL DRILLING—Continued 
Soviet Union. 


ot Un ; See also Oil Well Drilling—Equipment; Oil Well 
Drilling—Rigs; Oil Well Drilling—Turbodrill. 

Methodes et matériels de forage en U.R.S.S., LRAYNAL, 
C.ROSOFF. Institut Francais de Pétrole et Annales des Com- 
bustibles Liquides—Revue v 15 n 5 May 1960 p 836-905. Meth- 
ods of oil well drilling and equipment in Soviet Union; report 
on journey to Soviet Union Mar 4-29 1958; deep turbo-drilling, 
diamond turbo-drilling, and drilling by means of explosives; 
research on electro-drilling without pipes, electro-drilling with 
pipes, and research carried on by Moscow Drilling Inst. 


See also Oil Well Drilling—Bits; Oil Well Drilling 
—Deep; Oil Well Drilling—Rigs; Oil Well Drilling—Soviet 
Union. 

Avtomatizatsiya zaboinogo protsessa bureniya po gidravli- 
cheskim kharakteristikam turbobura, A.A.MININ. Neftyanoe 
Khozyaistvo v 87 n 5 May 1959 p 9-16. Automatization of 
drilling process at bottom hole according to hydraulic charac- 
teristics of turbodrill; device designed for automatization of 
turbine drilling using change of head on turbine of special 
prone: device reduces to some extent danger of freezing of 
it. 

Eksperimental’noe issledovanie effektivnosti metodoy za- 
krutki lopatok vy turbinakh turboburov, B.G.LYUBIMOV, I.G. 
ZELENYUK. Neftyanoe Khozyaistvo v 37 n 10 Oct 1959 p 
29-34. Experimental study of efficiency of methods of profiling 
blades in turbodrill turbines; application of aerodynamic 
principles in design of turbine blades. 


Evolution of Turbodrill and Development of Its Use, B. 
DAGALLIER, G.LAGACHERIE. Federation European Petro- 
leum Equipment Mfrs—Congress, Paris June 1959 p 337-42, 
4 plates. Laboratory research and tests; development of single 
and two stage turbines; diamond bit and turbodrill; turbine 
maintenance; hydraulic equipment on drilling locations. (In 
English, French and German). 


Kharakteristiki turbobyrov dlya bureniya glubokikh skvazhin 
sharoshechnymi dolotami, G.I.BULAKH. Neftyanoe Khoz- 
yaistvo v 37 n 10 Oct 1959 p 21-9. Characteristics of turbo- 
drills for drilling of deep wells with rotary bits; requirements 
to design of multistage turbodrills due to increase of depth 
and increase of volume of turbodrill. 


Modelirovanie raboty dolota na zaboe, V.S.VLADISLA- 
VLEV. Neftyanoe Khozyaistvo v 37 n 9 Sept 1959 p 24-9. 
Modeling performance of bit at bottom hole; procedure of 
selecting most efficient turbodrill and bit starting with analy- 
sis of penetration of rotary bit tooth. 


OQ neustoichivykh rezhimakh raboty turbobura na zaboe, 
M.G.ESKIN. Neftyanoe Khozyaistvo v 37 n 6 June 1959 p 
19-26. Unstable characteristics of turbodrill performance at 
bottom hole; analysis of stability of motion; conditions lead- 
ing to unstable regions and mathematical analysis of factors 
involved. 


O vzaimosvyazi mezhdu raschetnymi parametrami mnogostu- 
penchatoi turbiny turbobura, V.L.IL’SKII. Neftyanoe Kho- 
zyaistvo v 38 n 2 Feb 1960 p 25-30. Interrelation between 
ealeulated parameters of multistage turbine of turbodrill; 
interdependence between structural and calculated parameters, 
outline of hydraulic system calculation, and classification of 
working parts of turbodrill. 


O zhestkoi peredache nagruzki na doloto pri turbinnom 
burenii, Yu.R. IOANNESYAN, R.A.JOANNESYAN. Neftya- 
noe Khozyaistvo v 387 n 10 Oct 1959 p 24-9. Rigid load trans- 
mission on bit during turbodrilling; dependence of coefficient 
of pressure on number of revolutions, and on specific load on 
heel. 


Opredelenie maksimuma zaboinoi moshchnosti na _ valu 
turbobura, B.I.MITEL’MAN, G.D.ROZENBERG. Neftyanoe 
Khozyaistvo v 37 n 12 Dec 1959 p 6-7. Determination of maxi- 
mum of bottom hole axial power of turbodrill; method of de- 
termining optimum parameters of turbine, axial load on bit, 
amount of rotary mud at constant pressure at outlet, and 
loss of energy due to friction in supports of turbodrill and bit. 


Opyt bureniya sektsionnym turboburon pri davlenii 180-200 
at, N.V.NIKANOROV. Neftyanoe Khozyaistvo v 38 n 3 Mar 
1960-p 11-13. Experience with using sectional turbodrill for 
drilling at pressure of 180-200 atm; introduction of 8 in. 
turbodrill and 5 in. diam drilling string allowed to drill at 
depth of 4800 m at rate of 10 to 16 m/hr. 


Opyt turbinnogo bureniya na_utyazhelennykh glinistykh 
yastvorakh, E.F.SHIMCHISHIN. Neftyanoe Khozyaistvo v 37 
n 7 July i959 p 23-6. Experience with turbodrilling using 
heavier rotary mud; problem of clogging turbodrill by barite 
particles and reduction of rate of drilling ; efficiency of turbo- 
drilling vs rotary drilling under conditions requiring use of 
heavy rotary mud. 


Reduktornyi turbobur dlya  glubokogo  bureniya, G.A. 
LYUBIMOV. Neftyanoe Khozyaistvo v 38 n 1 Jan 1960 p 
38-43. Reducing type turbodrill for deep drilling; problem of 
increasing specific power of hydraulic drive solved by using 
reducer, use of rotary mud as lubricant, and by improvement 
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in design of gear; power necessary to drill out 1 m® of rock 
decreases with depth; reduction of rpm to 235-250 resulted in 
increase of turbodrill efficiency. 


Turbobur novoi_ konstruktsii, N.B.BABAEV. Neftyanoe 
Khozyaistvo v 38 n 1 Jan 1960 p 36-8. Turbodrill of new 
construction; new turbodrill allows remote switch off of 
turbine when work of bit is not desired; while turbine is idle, 
rotary mud flows through hollow axis of turbodrill; in Azer- 
baidzhan oil well of 4812 m was drilled using new turbodrill. 


Turbodrilling: What is Its Status Today? W.E.BINGMAN. 
World Oil v 150 n 6 May 1960 p 111-15. Until further im- 
provements are made in rock bits and diamond bits to be used 
with it, little is to be gained from further testing of tool; 
except in very limited applications, it cannot compete eco- 
nomically with good rotary drilling practices; field test re- 
sults, economics both for and against turbodrill use, and its 
future possibilities. 


“What Our Turbodrilling Tests Taught Us’. Oil & Gas J v 
58 n 12 Mar 21 1960 p 103-7. Turbodrilling cannot compete 
economically with good rotary practices; where effective bit 
weight cannot be used with rotary, turbodrilling should even- 
tually prove competitive; both rock bits and diamond bits 
will require modification for turbodrilling; turbodrills, too, 
need modification before turbodrilling can be used effectively. 


Zaboinyi avtomat turbinnogo bureniya, A.A.MININ. Neft- 
yanoe Khozyaistvo v 37 n 10 Oct 1959 p 15-24, (discussion) v 
38 n 2 Feb 1960 p 19-25. Automatic bottom hole device for 
control of turbine drilling; device is designed to regulate 
axial load on bit, number of rpm, and power of turbodrill at 
depths between 2000 and 3000 m. 


Zavisimost energeticheskoi kharakteristiki turbobura ot tre- 
niya v ego opornykh uzlakh, M.T.GUSMAN, A.V.KOL’ 
CHENKO, A.A.SILIN. Neftyanoe Khozyaistvo v 37 n 6 June 
1959 p 15-19. Dependence of power characteristics of turbo- 
drill on friction in bearings; analysis of efficiency of turbo- 
drill supported by experimental testing of turbine using water 
and rotary mud as circulating media. 


Weather Forecasting. Persian Gulf Weather Forecasting Sys- 
tem Developing Rapidly, D.L.HIBBERT, T.F.GASKELL. 
World Oil v 151 n 1 July 1960 p 108-10. Assembly and move- 
ment of offshore drilling platforms is becoming much safer 
since integrated system of weather stations has been set up by 
oil companies operating in Persian Gulf. 


OIL WELL LOGGING 


See also Geophysics—Instruments ; 
Petroleum Prospecting. 


Catalogue of Deep Well Samples and Geophysical Logs to 
January 1, 1959, W.R.WAGNER. Pennsylvania Topographic 
& Geological Survey—Information Cir n 16 (4th Series) 1959 
84 p, 1 map, Wells in Pennsylvania having geophysical logs 
and/or samples are listed alphabetically by counties, and 
counties are subdivided alphabetically by quadrangles; opera- 
tor’s name and locations are included in tables. 


Density Logging, J.J.PICKELL, J.G.HEACOCK. Geophysics 
v 25 n 4 Aug 1960 p 891-904. Compilation of information pre- 
sented in petroleum industry literature; theory involved in 
y-ray density logging, various calibration curves, comparisons 
of density log and core data, and comments on density log 
interpretation; density log, under good borehole conditions, 
provides accurate means for measuring bulk density of forma- 
tion adjacent to borehole; if grain density is known, valid 
estimates of porosity can also be made. 


Oil Well Completion ; 


Electrical Analog Approach to Dipmeter Computation, T.H. 
BRAUN, G.Y.WHEATLEY. Geophysics v 25 n 4 Aug 1960 p 
928-38, Electrical analog instrument has been developed to cal- 
culate dip and strike from continuous dipmeter logs; every 
control on this instrument corresponds to one of recorded 
parameters of dipmeter log; instrument is portable and can 
therefore be used at well site, to make on-the-spot decisions 
regarding further drilling operation after dipmeter log has 
been run. 


Formation Evaluation Trends in Western Canada, N.M. 
EDIGER. Can Well Logging Soc—Formation Evaluation 
Symposium Novy 1957 p 19-22. History and cost of formation 
evaluation. 


Fotoelektricheskii pribor dlya issledovaniya lyuminestsentsii 
stenok skvazhin, B.Ya.KUDYMOV, A.V.USHAKOV. Razvedka 
i Okhrana Nedr v 25 n 7 July 1959 p 34-6. Photoelectric de- 
vice for investigation of luminescence of borehole walls; 
intensity of luminescence of drilling solution or walls of bore- 
hole is amplified and recorded at surface, and permits detec- 
tion of zones of petroleum saturation, especially in carbonate 
rocks and rocks with high salt content, where electric logging 
is not effective. 


Improved Interpretation Method for Salt Mud Logging, G. 
TOWLE. J Petroleum Technology v 11 n 11 Nov 1959 p 37-41. 
Technique to be used is outlined; FoRxo, Guard and gamma 
logs provide detailed log of lithology from which porosity and 
water saturation may be calculated in detail by simple inter- 
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OIL WELL LOGGING—Continued 
pretation method when certain conditions exist ; logging sys- 
tem also provides improved method of interpreting shaly sands 
when both formation water and mud filtrate are highly con- 
ductive. 

Interpretation of Air-Drilled Samples, J.K.PETTY. Petro- 
leum Engr v 32 n 1 Jan 1960 p B88, B90, B94-5, B98. Good 
air samples give perfect representation of formation being 
drilled that will be free of contamination; three-phase analysis 
with acid and water; examples with limestone, dolomite, sand- 
stone, shale, siltstone and chert; description of chosen sam- 
ples from different formations; better samples can be obtained 
by maintaining enough pressure and volume of circulating 
medium. 

Introduction, J.C.MAHER, Ark. Geol Survey—Information 
Cir n 17 1954 (rec’d Jan 1960) 222 p. Detailed descriptive 
logs prepared by microscopic examination of samples from 
wells; logs are published so that other interpretations of 
correlative units, reservoir characteristics, and oil and gas 
possibilities can be made. 


Investigation of Recorded Bottom Hole Temperatures While 
Running Logs, L.VLADICKA. Can Well Logging Soc—Forma- 
tion Evaluation Symposium Nov 1957 p 32-5. Application of 
recorded bottom hole temperatures while running logs to find 
Rw, Rxo, Rmf, and Rme is incorrect; each of these param- 
eters should be found at actual or closely estimated tempera- 
ture prevalent some distance from borehole; need of further 
scrutiny of recording, estimating and utilizing of temperature 
for log interpretations. 

Les diagraphies instantanees de carottage au gaz en URSS. 
Institut Francais du Petrole et Annales des Combustibles 
Liquides—Revue v 15 n 2 Feb 1960 p 289-320. Papers on 
instant recording of gas logs in Soviet Union: Apparatus 
designed by French Petroleum Institute for gas logging, 
R.DESBRANDES, S.KETCHIAN, 289-93; Problems in detec- 
tion of gas in rotary mud, L.A.GALKIN, 294-306 (from 
Prikladnaya Geofizika 1958 n 18); Relation between gas show 
and depth of drilling, G.L.EPSHTEIN (EPSTEJN), 307-8 
(from Razvedochnaya i Promyslovaya Geofizika 1955 n 12); 
Gas logging and detection of gaseous hydrocarbons in mud, 
after drilling, M.Sh.MODELEVSKII, V.I.LSHEPTUNOV (MO- 
DELEVSKIJ, SEPTUNOV), 309-13 (from Geologiya Nefti i 
Gaza Mar 1959); Detection of hydrocarbons in oil base rotary 
mud, L.A.GALKIN, P.A.SHISHKOV (SISKOV), 314-16 (from 
Fazvedochnaya i promyslovaya Geofizika 1957 n 18); GST-2 
gas analyzer for determination of gas composition and detec- 
tion of gaseous hydrocarbons in rotary mud, B.V.VLADI- 
MIROV, 317-20 (from Neftyanoe Khozyaistvo Aug 1956). 


Log Interpretation in Sandstone Reservoirs, M.R.J.WYLLIE. 
Geophysics v 25 n 4 Aug 1960 p 748-78. Principal difficulties 
involved in determining interstitial water resistivity, porosity 
and formation resistivity; so-called “low zone” significantly 
decreases resistivity of oil bearing sand when this resistivity 
is found from induction log; theory and laboratory experi- 
ment confirm that diffusion and convective mixing of filtrate 
and interstitial water do little to mitigate problem; it is sug- 
gested that future correction charts for induction logs recog- 
nize this fact. 


New Developments in Induction and Sonie Logging, M.P. 
TIXIER, R.P.ALGER, D.R.TANGUY. J Petroleum Tech- 
nology v 12 n 5 May 1960 p 79-87. Induction logging tool is 
appropriate for investigation of moderately invaded forma- 
tions; new induction sonde with radius and _ investigation 
about twice as large developed for case of deep invasion; 
characteristics of new tool; interpretation charts and field 
examples; design of sonic logging tool has been modified to 
improve calibration and reliability. 


New Test Tool Samples Several Zones in One Trip, P. 
CHISHOLM. World Oil v 150 n 6 May 1960 p 120-2; see also 
Oil & Gas J v 58 n 29 July 18 1960 p 111-12. Multiple zone 
testing tool yields fluid samples, pressures and other reservoir 
data in single trip; surface equipment required for operation 
consists of wireline unit, lubricator and oil saver or line 
wiper, surface gage to check chamber pressure before venting, 
and surface control valve; diameter of sampler is 2.38 in.; 
it is equipped with pressure relief valve, sample chamber, 
tester valves, and two pressure recorders. 


O komplekse i metodike promyslovo-geofizicheskikh issledo- 
vanii karbonatnykh kollektorov, N.A.PER’KOV. Geologiya 
Nefti i Gaza v 3 n 6 June 1959 p 45-7. Method of geophysical 
investigations of carbonate reservoirs in oil field practice; 
application of electrie logging, laterolog, micro-logging, radio- 
active logging, and recording of oil well sequence. 


O nekotorykh osobennostyakh interpretatsii diagramm mi- 
krozondov v karbonatnykh razrezakh, V.M.LEONT’EV. Geolo- 
giya Nefti i Gaza v 3 n 4 Apr 1959 p 46-9. Some peculiarities 
in interpreting micrologs in carbonate sequences, taking into 
account local porous zones, vugs, fractures, form of well se- 
quence, and specific resistance of rotary mud. 


Portable Core Analysis Lab Saves Offshore Rig Time, R.E. 
LAMPKIN. World Oil v 150 n 1 Jan 1960 p 145-6, 148. Com- 
plete core analysis laboratory equipment is reduced to five 
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suitease-size packages for easy transporting to offshore loca- 
tions; examples of determining oil water ratios in field and 
costs of using portable laboratory at well site. 

Primemenie gazovogo karotazha v poiskovykh tselyakh, G.A. 
MOGILEVSKII. Sovetskaya Geologiya v 3 n 6 June 1960 p 
119-28. Use of gas logging in prospecting ; analysis of gas 
logging data in known oil and gas deposits makes it possible 
to observe definite regularities in hydrocarbon-gas distribution 
that are associated with process of migration of these gases ; 
most important elements in hydrocarbon characteristics of gas 
logging are: depth of first appearance of hydrocarbons in 
well, magnitude of concentration gradient, and shape of hy- 
drocarbon curve. 


Production Well Logging Techniques, H.L.BRYANT. Geo- 
physies v 25 n 4 Aug 1960 p 905-27. Temperature logs, radio- 
active tracer logs and velocity logs are used to obtain cement 
tops and indications of cement channeling in well completion 
work; in well repair work encroaching gas and water may be 
located by various neutron logging techniques, temperature 
log, flowing fluid density log, gamma-gamma log and con- 
ductivity log; well evaluation work can be facilitated by use 
of radioactive and flowmeter logs. 


Profitable Application of Well Logs, J.E.KIRBY, Jr, R.C. 
CULVER, J.B.MATTEI. Texas Petroleum Research Commit- 
tee—Oil Recovery Conference—Proc Paper 1303-G Oct 28-31 
1959 8 p; see also J Petroleum Technology v 12 n 1 Jan 
1960 p 17-22. Selection and uses of logging devices; porosity 
and water saturation determination; logging quality control ; 
control of mud program; correlating log calculations with core 
analyses and formation test data. 


Review of Progress of Well Logging Since 4Th World 
Petroleum Congress, H.G.DOLL, M.MARTIN, M.P.TIXIER. 
World Petroleum Congress, Fifth—Proec New York, NY June 
1959 p 644-65 (discussion) 665-6. Induction-electrie log intro- 
duced for logging in fresh mud; interpretation of electric log 
refined by means of mathematical and laboratory studies and 
field log analyses; methods of gamma ray and neutron logging 
improved; density log proved promising for evaluation of 
porosity; combination of Sonic Log and Gamma-Ray or SP 
logs; combination of Laterlog, Gamma Ray and Neutron Log. 


Simplified Log Interpretation, T.WALKER. Petroleum Engr 
v 32 n 5, 6, 9 May 1960 p B90, 95-100, June p B66-7, 69, 75, 
78, 82, 88, Aug p B70, 78-9. Use of focused devices to produce 
single curve that easily determines fluid saturation in zone 
of interest by measuring true resistivity and porosity; applica- 
tions of guard, induction, and FoRxo logging tools in particu- 
lar formations; applications of radioactive logging device in 
radiation induction and guard logging. 


Well Logs in Carbonate Reservoirs, L.G.CHOMBART. Geo- 
physics v 25 n 4 Aug 1960 p 779-853. To evaluate carbonate 
reservoir, cuttings or cores should be described as to rock 
types and depths; any techniques used should permit largest 
possible number of determinations through reservoir; reservoir 
should be cored and logged in key wells and cores subjected 
to capillary pressure and other tests; in non-key wells, logging 
program should include only those logs proved most reliable in 
key wells for pore structures encountered and data desired. 


Acoustical. Collection and Processing of Digitized Acoustic Log 


Data, R.A.BRODING, J.L.POOLE. Geophysics v 25 n 4 Aug 
1960 p 939-47. Digital punched tape logs from retraced analog 
recordings as well as digital recordings made by punching tapes 
directly from recording galvanometer signal are being used 
as input to electronic computers; these computers can be pro- 
grammed to perform normal computations used in data reduc- 
tion; process yields higher precision data. 


How to Use Continuous Velocity Logger in Core and Shot 
Holes, H.W.HARDY. World Oil v 151 n 5 Oct 1960 p 160-8. 
Core hole tool is similar to deep hole sonde and consists of 
cable head, electronic cartridge acoustic section and weight ; 
effort is continuing on redesign which will result in diam of 
2% in. and assembled weight of less than 200 lb; core hole 
velocity log is effective correlation tool and also provides im- 
portant velocity data. 


Killing Three Birds with One Stone, R.J.RIGGS, Jr. World 
Petroleum v 31 n 3 Mar 1960 p 44-5, 92. Geophysical values of 
sonic log are amplified; sonic logging is precision measure- 
ment of time required for acoustic impulse to traverse definite 
length of formations encountered in drilling; this travel time 
is reciprocal of velocity in these formations; benefits of using 
sonie log in combination with resistivity measurements ; exam- 
ples of application of sonie log in petroleum geology. 


New Graphical Method of Analyzing Velocity Logs, C.R. 
DAVIS. Oil & Gas J v 58 n 40 Oct 8 1960 p 79-86. Method 
provides negative data, locates oil in absence of other positive 
data, and confirms discovery of oil suggested by other data. 

Sonar Caliper Surveys of Underground Caverns, G.D.PET- 
TERSON, S.G.WILLIAMS. ASME—Paper n 59-PET-14 for 
meeting Sept 20-23 1959 7 p. Size and shape of underground 
caverns are being determined by means of new subsurface 
surveying tool; this tool is lowered into cavern, through com- 
municating well bore, where it emits directional sound im- 
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pulses and measures time interval elapsing until echo, reflected 
from cavern wall, is received; recordings are taken at succes- 
sive depth intervals, and profile of cavern thus determined. 


Sonic Log and Delaware Sand, M.MILLICAN. J Petroleum 
Technology v 12 n 1 Jan 1960 TN2054 p 71-5. Method of log 
interpretation in Delaware sand whereby effects of shale con- 
tained within sand can be recognized and accounted for in 
quantitative solution for porosity and water saturation; 
simplified interpretation chart is presented which provides 
means of amending conventional porosity resolution of Sonic 
log to compensate for presence of shale; amount of shale 
within sand and its degree of lamination may be inferred 
from calibrated gamma ray log. 


Sonic Log Evaluates Morrow Sand, F.S.MILLARD. Petro- 
leum Engr v 32 n 9 Aug 1960 p B29-34. Empirical curves 
which relate weighted core porosity and formation velocity or 
transit time have been developed for relatively shale free 
Morrow sand in western Oklahoma; effect of fluid and residual 
gas in invaded zone has been investigated and is considered in 
empirical curves; comparison of formation resistivity and 
transit time using specially designed graph paper provides 
rapid method of formation evaluation. 


Use of Acoustic Logs in Evaluation of Sandstone Reservoirs, 
G.R.PICKETT. Geophysics v 25 n 1 Feb 1960 p 250-74. 
Acoustic velocities in sandstones are primarily dependent on 
porosity, shaliness, and pressure differential between over- 
burden and fluid pressures ; theoretical relation between acous- 
tic velocity and pressure differential in hexagonal packing of 
spheres ; system of empirical relations among acoustic velocity, 
porosity, and self potential of sandstones is developed. 


Electric-Log Evaluation May Lead to Strat Traps, 
B.JONES. Oil & Gas J v 58 n 29, 30 July 18 1960 p 142-5, 
July 25 p 294, 297-8. Theory of salinity trapping: practical 
application for electric log exploration; water resistivity con- 
trol has to be supplemented by available information con- 
cerning hydrocarbon shows. 


How Oil-Emulsion Muds can Lead to Log-Interpretation Er- 
rors, N.LAMONT. Oil & Gas J v 58 n 9 Feb 29 1960 p 66-7. 
Inaccurate determination of electric properties of mud, mud 
filtrate, and mud cake can introduce errors that will give 
false porosity and saturation answers: examples of deter- 
mination of porosity from microspaced, contact resistivity de- 
vice in medium valued resistivity, oil emulsion fluid, in high 
resistivity oil emulsion mud, and with contact focused, 
shielded, microspaced device. 


Le Pendagemetre continu a poteclinometre, J.M.BRICAUD, 
A.POUPON. World Petroleum Congress, Fifth—Proc New 
York, NY June 1959 See II p 225-38 (discussion) 238-9. Con- 
tinuous dip measurement by means of poteclinometer; orien- 
tation of drift, and azimuth of one of 3 electrodes are meas- 
ured by poteclinometer; 3 correlation curves are of micro- 
focused type, reasonably free of influence of mud cake and 
wall irregularities. 


Log Evaluation at Well, R.P.ALGER. Petroleum Engr v 32 
n 4 Apr 1960 p B78, 80, 83, 88, 90, 95, 98, 100. Principal inter- 
pretation methods used today with electric logs point out ap- 
plications for field uses in quantitative evaluation of pay 
zones; fundamentals of oil finding techniques; field interpre- 
tation for high, medium and low porosity formations; special 
methods; for best results, focused logging tools should be run. 


Logging Program Southern Manitoba Mississippian Fields, 
I.RITCHIE. Can Well Logging Soc—Formation Evaluation 
Symposium Nov 1957 p 35-9. Logging technique developed for 
southwest Manitoba area which permits analysis for porosity 
and water saturation of beds down to one ft in thickness; 
mud resistivity is controlled for reservoir intervals which are 
marginally productive; MicroLaterolog readings permit rapid 
and easy determination of optimum completion intervals for 
nonargillaceous types. 

Some Aspects of Streaming Potential and Electrochemical 
SP in Shales, F.LBERNSTEIN, C.SCALA. J Petroleum Tech- 
nology v 11 n 12 Dec 1959 p 176-7. General expressions are 
derived relating streaming and electrochemical potentials of 
permeable junction separating two electrolytic solutions; ex- 
pressions are verified experimentally for shale junctions; 
thus relation between these potentials is clarified and further 
verification of existence and magnitude of shale streaming 
is provided. 

Suggestions for Better Electric Log Combinations and Im- 
proved Interpretations, H.G.DOLL, J.L.DUMANOIR, M. 
MARTIN. Geophysics v 25 n 4 Aug 1960 p 854-82. Types of 
resistivity measuring devices which have differe:t penetration 
and cover wide range of radial investigations; problem of 
logging in fresh mud; information which can be obtained on 
saturation, when combinations of respectively two, three or 
four of these devices are used; advantage of log resistivity 
seale for convenient and rapid visual interpretation; charts 
and field examples. 

Water Resistivity Determination in Denver Basin, C.R. 
DAVIS. Can Well Logging Soc—Formation Evaluation Sym- 
posium Nov 1957 p 22-7. Reservoir conditions in Denver 
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Basin ; applicability of investigations by Gondouin and Hill- 
Milburn methods; although, Gondouin’s method requires com- 


paratively less information, Hill-Milburn’s method is  pre- 
ferred. 

Gamma Ray. See Oil Well Logging—Radioactive. 

Radioactive. See also Oil Well Production. 


Application of Nuclear Methods in Oil-Well Logging, H. 
NAUTA. Geologie en Mijnbouw v 39 n 2 Feb 1960 p 29-37. 
Aspects of nuclear logging methods; interaction of gamma 
radiation and neutrons with matter, and utility of gamma 
spectroscopy and detection of gamma radiation at different 
time intervals; measurement of porosity and chemical analysis 
of matter surrounding borehole are most salient features of 
neutron logging. 


Chemical Correction Factor in Gamma-Gamma Density Log- 
ging, Z.F.DANES. J Geophysical Research v 65 n 7 July 1960 
p 2149-53. Log derived rock densities may be in error for two 
reasons: first, ratio of A/Z varies for various chemical ele- 
ments; second, photoelectric absorption, neglected in calibra- 
tion, may become appreciable if heavier elements are present; 
effects are discussed and A/Z correction factors calculated. 


Field Examples of Nuclear Magnetism Logging, P.HULL, 
J.E.COOLIDGE. J Petroleum Technology v 12 n 8 Aug 1960 
p 14-22. Field examples are presented from various operating 
areas which demonstrate capability of nuclear magnetism log 
to operate under most drilling and formation conditions; free 
fluid index of nuclear magnetism logging provides superior 
means of reservoir rock definition, yields measure of formation 
permeability and productivity and is excellent correlation tool 
and hydrocarbon and water can be differentiated with good 
reliability. 

Interpretatsiya dannykh neitronnogo gamma metoda dlya 
opredeleniya vodo-neftyanogo kontakta v_ perforirovannykh 
skazhinakh, A.ILSOLOMASOV. Geologiya Nefti i Gaza v 3 n 
6 June 1959 p 48-52. Interpretation of neutron gamma-gamma 
logging for determining oil water contact in perforated wells. 


Laboratory Studies of Pulsed Neutron-Source Technique in 
Well Logging, J.TITTMAN, W.B.NELLIGAN. J Petroleum 
Technology v 12 n 7 July 1960 p 63-6. Report on laboratory 
studies of technique using borehole accelerator as neutron 
source, which gives improved scintillation spectrum, thus 
permitting more accurate chemical analyses of formations 
penetrated; origins of inelastic and of thermal neutron, cap- 
ture gamma rays; results for some laboratory measurements 
performed in borehole geometry. 


Locating Gas-Oil Contact in Partially Depleted Reservoirs, 
R.S.BUCKIES. Can Well Logging Soec—Formation Evaluation 
Symposium Nov 1957 p 13-18. Gas-oil contact in two partially 
depleted reservoirs was accurately located by means of 
through-tubing neutron log; results were checked for accuracy 
from well logs; accuracy was within one ft; technique used 
was tailored particularly for barefoot, tubing submergence 
type of completion; limitations of method. 


Microlog as Porosity Datum for Neutron Log in Swan 
Hills Field, Alberta, M.M.HOLGATE. Can Min & Met Bul v 
53 n 579 July 1960 p 502-6. Porosity neutron deflection scales 
can be derived more easily by cumulative correlation; micro- 
log can be used as porosity datum for neutron log by trans- 
forming permeability cut-off it shows to porosity cut-off by 
permeability porosity function obtained from core analysis; 
porosity footage values calculated in this manner from neutron 
log are within 20% of core analysis values. 


New Nuclear Log for Determination of Reservoir Salinity, 
S.G.STROUD, H.E.SCHALLER. J Petroleum Technology v 12 
n 2 Feb 1960 p 37-41. Log developed as means for determining 
presence and degree of salinity in formations surrounding 
borehole; radiation, or nuclear type log can be applied in 
wells that have been cased and in wells where air or other 
gases may have been drilling fluid; two curves (“chlorine’”’ 


and ‘‘hydrogen’’) are recorded simultaneously with single 
detector, and compared in salinity determination. 
Nuclear Logging in Appalachian Basin, R.M.MacFAR- 


LANE, R.K.AULT. World Oil v 150 n 7 June 1960 p 1538-4, 
160, 164. Single neutron curve provides porosity data and aids 
in formation delineation; double spaced neutron log is used 
to determine whether zone is liquid filled or gas filled; com- 
bination y ray-neutron and y ray-double spaced neutron logs 
as effective evaluation tools. 


Nuclear Magnetism Logging, R.J.S:BROWN, B.W.GAMSON. 
J Petroleum Technology v 12 n 8 Aug 1960 p 201-9. Log 
that responds solely to formation fluids operates equally well 
in both oil base and water base muds and in empty holes; 
two separate measurements can be made, one of which pro- 
vides continuous formation fluid curve; fluid curve is believed 
to indicate minimum effective porosity in most formations ; 
second kind of measurement may help distinguish oil and 
water zones and provide information concerning permeability 
and wettability. 


Nuclear Well Logging in Petroleum Exploration and Produc- 
tion, W.E.MOTT, N.M.EDIGER. World Petroleum Congress, 
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Fifth—Proc New York, NY June 1959 Sec X p 195-205 (dis- 
cussion) 205-6. Development and principal applications of nu- 
clear well logs; status of nuclear well logging in general ; its 
fundamental aspects and gamma-ray logging, in particular. 


Opyt primeneniya radioaktivnogo korotazha dlya opredeleniya 
polozheniya vodo-neftyanogo kontakta, I.L.DVORKIN. A.Sh. 
GALYAVICH, B.M.ORLINSKII. Neftyanoe Khozyaistvo v 37 
n 6 June 1959 p 50-5. Experience with application of radioac- 
tive logging for determination of water-oil interface ;~inter- 
pretation of neutron gamma logs; investigation of perforated 
and nonperforated formations. 


Preliminary Investigation of Density Log as Porosity Log, 
K.E.NORTHCOTE. Can Well Logging Soc—Formation Evalua- 
tion Symposium Nov 1957 p 44-54. Density is not seriously 
affected by presence of shale; error due to shale for density 
log is expected to be less than error due to shale (hydrogen) 
on neutron log: slopes of density calibration curves are similar 
for different lithologies; density log calibration scale expands 
as porosity increases and vice versa. 


Quantitative Evaluation of Density Log in Rocky Mountain 
Area, J.M.EDWARDS. J Petroleum Technology v 11 n 12 Dec 
1959 p 29-34. Intensity of gamma rays (from source) that have 
undergone Compton scattering in formation can be recorded 
and related to density of particular medium; theory of 
radioactive density logging and their tool design, calibration, 
mud cake effects, and effect of enlarged borehole diameter ; 
formula relating porosity and density. 


Radioactive Isotopes Trace Well Treatment Results, W.E. 
JOHNSON. Petroleum Engr v 32 n 10 Sept 1960 p B40, 42, 44. 
Radioactive isotopes are being used daily to evaluate zones 
of injectivity, zones of productivity and abnormalities in well 
completion and operation; part that isotopes play in determin- 
ing vertical extent of hydraulic fracture treatments through 
perforations ; equipment used for most tracer surveys is collar 
locator-breaker-tracer-temperature combination tool; types of 
surveys. 


Radioactivity Logging and Its Future Potential, E.S.MAR- 
DOCK. Geophysics v 25 n 4 Aug 1960 p 883-90. Quantitative 
application of radioactivity logs for estimation of formation 
petrophysical properties is dependent on certain fundamental 
factors; it is difficult to avoid hybrid combinations of proc- 
esses; future of quantitative application of neutron logs 
depends to large extent on development of single component 
logging processes; positive location of sonde within borehole 
for all types of logs needs further development. 


Relationship Between Neutron Log Deflection and Porosity, 
A.A.BROWN, B.BOWERS. Can Well Logging Soc—Formation 
Evaluation Symposium Nov 1957 p 39-42 (discussion) p 43. 
Plots of neutron deflection vs log of porosity are straight lines 
for limited range of porosity only; plots of logarithm of 
neutron deflection vs porosity on linear scale are straight lines 
over wider range of porosity; using these plots, it is often 
possible to estimate porosity from neutron log with improved 
accuracy. 

Reservoir Parameters From Gamma Ray Log Cardium Sand— 
Pembina Field, T.P.CUTMORE. Can Well Logging Soc— 
Formation Evaluation Symposium Noy 1957 p 5-12. Empirical 
method is presented whereby porosity, dimensionless capacity 
and permeability distribution curves can be obtained from y- 
ray data; comparisons are made of y-ray results with core 
analysis data; y-ray-microlog combination determines net pay 
in conglomerate, upper sand and lower sand within all prac- 
tical limits compared to core analyses. 


Standardization and Calibration of Nuclear Logs, W.B. 
BELKNAP. Petroleum Engr v 31 n 18 Dee 1959 p B24-7. 
Standardized nuclear log calibration facility constructed on 
campus of University of Houston as result of work of API 
National Subcommittee on Revision of RP33: Recommended 
Practice for Nuclear Logs; subcommittee designed standard 
log heading and form, established standard API gamma ray 
unit of measure, designed and promoted construction of 
calibration facility for nuclear logs, and developed standard 
procedure for presentation of calibration data. 


Use of Methods of Atomic Physics in Oil and Gas Prospect- 
ing and Production, G.N.FLEROV, F.A.ALEXEEV, V.N. 
DAKHNOV, Yu.A.GULIN, Y.S.SHIMELEVITCH. World Pe- 
troleum Congress, Fifth—Proec New York, NY June 1959 Sec 
X p 175-88 (discussion) 188-93. Basie methods, equipment, 
methods of exploration, and principles of interpreting gamma- 
gamma and neutron-neutron logging curves; neutron methods 
to determine shifting of water-oil and gas-fluid contacts; use 
of tritium for defining movement of aquifers; nature of 
radioactive anomalies over oil and gas deposits. 


Tools. See Electric Capacitors—Ceramic. 
OIL WELL PRODUCTION 


See also Oil Fields ; Oil Well Completion ; Oil Well Drilling ; 
Oil Well Logging; Oil Well Pumping; Oil Well Shooting ; 
Oil Wells; Petroleum Industry; Petroleum Reservoir Engineer- 
ing. 


OIL WELL PRODUCTION—Continued 


Applications of Nuclear Science in Producing Branch of 
Petroleum Industry, M.WILLIAMS. Nuclear Eng & Science 
Conference, 6th New York City, 1960—Preprint n 48 21 p. 
(Published by Engineers Joint Council, New York). Role 
which isotopes play in finding and producing crude oil and 
natural gas; technique that has had longest use is neutron 
logging which measures amount of H2 in immediate vicinity 
of well bore; applications of tracers to analysis and control 
of reservoir performance in gas cycling or secondary recovery 
operations discussed. 


Approach to Evaluation of Oil-Production Capital Invest- 
ment Risks, R.S.WANSBROUGH. J Petroleum Technology v 12 
n 9 Sept 1960 p 25-9 (discussion) 29-30. Examination of 
characteristics of rate of return led to conclusion that such 
rate is misleading at rates of return which are higher than 
appropriate interest rate used to determine present value of 
future income; method of evaluating new capital investments 
of unequal risk provides rational framework into which 
estimate of probabilities of success or failure of each facet 
of given project may be fitted. 


Bottom-Water and Edge-Water Effects on Low Gravity 
Oil Production, C.R.KNOPP. J Petroleum Technology v 12 
n 2 Feb 1960 p 45-51. Water encroachment into low gravity 
oil reservoirs tends to be irregular because of selective en- 
croachment, water-leg tonguing and individual well coning; 
investigation made of 31 wells completed in low gravity oil 
sands with bottom water present in base of well-sand interval ; 
gas pressure maintenance and production of water from more 
down-dip areas of reservoir to balance water influx from 
associated aquifer are remedial techniques which offer possible 
solution for eliminating edge-water encroachment. 


Chemical Application Helps Unload Oil, Gas Wells, K.J. 
LISSANT, G.J.SAMUELSON. Oil & Gas J v 58 n 23 June 6 
1960 p 124-6. Two new advancements for production from 
wells killed by accumulation of water, oil, or well treating 
fluid; one generates large volume of gas at bottom of well 
and other uses surfactant to induce foaming; in both cases 
chemical is dropped into well in form of rigid stick. 


COe2 Scores Highest in Reducing Oil Viscosity, L.R.DICKER- 
SON, G.W.CRAWFORD. Oil & Gas J v 58 n 8 Feb 22 1960 p 
96-8. Laboratory tests show that during production of viscous 
crude, viscosity reductions as great as 60% can be realized 
by saturating heavy oil with various gases; comparison of 
various gases at different concentrations and temperatures 
shows that carbon dioxide is most effective at normal reservoir 
temperatures of 125 F and above; methane and ethane are 
most effective below 80 F. 


Gravity Drainage of Oil Into Large Horizontal Fractures, 
T.E.MORRISSON, J.H.HENDERSON. J Petroleum Technology 
v 12 n 1 Jan 1960 TP8101 p 7-15. Investigation of production 
of oil through horizontal fractures of high capacity and large 
radius placed at base of producing formations to determine 
by model studies reservoir performance when gravity drainage 
is only producing mechanism, and develop method of predicting 
such performance from commonly measured reservoir proper- 
ties. 

Heavy Crude Oil Production Problems—Challenge to Mechan- 
ical Engineer, B.W.WALKER. ASME—Paper n 59-Pet-13 for 
meeting Sept 20-23 1959 11 p; see also Oil & Gas J v 57 n 40 
Sept 28 1959 p 105-8, 110. Prompting flow to well bore and 
pumping, treating, and shipping problems: selection of facili- 
ties, use of waste heat, insulation and proper operating tech- 
niques. 


K voprosu ekspluatatsii skvazhin s zakrytym zatrubnym 
prostranstvom, M.V.MAKARENKO. Neftyanoe Khozyaistvo v 
37 n 7 July 1959 p 42-7. Problem of oil well production under 
conditions of closed casing clearance; critical analysis of 
method suggested for oil well production when bottom hole 
pressure is lower than saturation pressure. 


Krupnyi promyshlennyi eksperiment na Bavlinskom nef- 
tyanom mestorozhdenii, O.1.DOROKHOV, I.G.POLUYAN, S.A. 
SULTANOV. Neftyanoe Khozyaistvo v 37 n 3 Mar 1959 p 41-7. 
Major industrial experiment at oil field of Bavly; theoretical 
assumption is confirmed in respect to possibility of increasing 
spacing in combination with intensification of formation pres- 
sure during first period of production. 


O nekotorykh osobennostyakh prodvizheniya vodoneftyanogo 
kontakta, S-A.SULTANOV, IG. POLUYAN. Neftyanoe Kho- 
zyaistvo v 37 n 11 Nov 1959 p 44-8. Some characteristic features 
of advance of oil-water interface; data on field experience in 
Bavly oil field. 


O tempakh i polnote vyrabotki zalezhei neftl, T.M.ZOLOEV 
and others. Neftyanoe Khozyaistvo v 87 n 10 Oct 1959 p 87-41. 
Rate and degree of depletion of oil pools; diseussion by B.T. 
BAISHEV and others of paper indexed in Engineering Index 
1958 p 853 from Oct 1958 issue. 


Opredelenie debita i effektivnosti naklonnykh skvazhin, M.L. 
SURGUCHEV, V.P.MERKULOV. Neftyanoe Khozyaistyo v 
38 n 2 Feb 1960 p 35-41. Determination of output and efficiency 
of slant holes; approximate calculation of output of group of 
slant wells by analytical method and some approximations. 
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Plugging Effect of Bacteria in Sandstone Systems, R.T. 
HART, T.FEKETE, D.L.FLOCK. Can Min & Met Bul v 53 n 
579 July 1960 p 495-500. Plugging effect of bacteria was 
investigated by injecting various concentrations of dead bac- 
teria cells through sandstone cores; rock permeability has 
little effect on plugging, but concentration of bacteria in in- 
jection water has significant effect; pressure profile curves 
showed that bacteria penetrated several inches through core 
bet that greater portion of bacteria accumulated at input end 
of core. 


Razrabotka neftyanykh zalezhei s gazonapornym rezhimom, 
A.M.KHUTOROV. Neftyanoe Khozyaistvo v 37 n 5 May 1959 
p 33-7. Production of petroleum from fields under gas pres- 
sure; example of performance of Palvantash oil and natural 
gas field in Ferghana depression; problem of coordination 
of pressure maintenance and production of gas from gas caps. 


Recovery Problems in Fracture-Pore System: Kirkuk Field, 
H.A.FREEMAN, S.G.NATANSON. World Petroleum Congress, 
Fifth—Proe New York, NY June 1959 Sec II p 297-315 (dis- 
eussion) 315-17. Recovery of oil by expansion is considered 
first, and two equations describing flow of homogeneous fluids 
in fractured porous systems are derived; recovery of oil due 
to displacement by water is then considered; application of 
abstract model; recovery of oil due to gas evolution and 
gas expansion; consistency of results which were obtained 
for each of these different processes of recovery. 


Watch Those Mixed Injection Waters, L.C.CASE. Oil & 
Gas J v 58 n 32 Aug 8 1960 p 92-5. Plugging of pipe forma- 
tions and filters can result from mixing of waters containing 
various compounds; deposits of barium sulphates, calcium sul- 
phate, calcium carbonate, iron sulphide, and iron oxide; re- 
pairing damage from precipitation can cost more than little 
water treatment. 


OIL WELL PRODUCTION—Continued 


Automation in Weyburn Field, Saskatchewan, M.A.SMITH. 
Can Min & Met Bul v 52 n 572 Dee 1959 p 771-5. Continuous 
flow fully automatic system has been developed which con- 
trols production, and allows complete recording of test data; 
savings of 50% in operating costs and manpower is achieved 
by automation. 


Giant LACT Unit Pays Off for Shell. Oil & Gas J v 58 
n 41 Oct 10 1960 p 109. Lease automatic custody transfer 
unit in Ventura County, Calif, handles 22,000 bbl of erude 
daily from over 500 wells; system has design capacity of 
36,000 bbl daily, but this added capacity is built into unit as 
standby capacity in case of shutdown of one of three metering 
systems; unit eliminates need of keeping 15,000 bbl of crude 
in storage on lease. 


How Gulf Automated 74-Well Lease in West Texas, C.E. 
GOLDING. World Oil v 151 n 5 Oct 1960 p 139-44. With 
automatic tank battery, all producing functions have been 
automated for unattended operation from wellhead to pipe 
line; installation includes automatic well testing at remote 
satellite stations and at central battery; automatic well test 
data printout, integrating gas meters record gas production 
in MMcf over ninefold range of volumes, central battery 
treating system for all production; monitoring system for bad 
oil production. 


How to Improve LACT Performance, L.E.KUNTZ. World 
Oil v 149 n 6 Nov 1959 p 129-33; see also Instrument Soc 
America—J v 7 n 2 Feb 1960 p 50-4; Oil & Gas J v 57 n 42 
Oct 12 1959 p 177-81. Instrumentation package composed of 
BS&W monitor, integrator, gravity transducer and temperature 
transducer designed for Lease Automatic Custody Transfer 
service, makes possible 30 day unattended lease operation; 
sample storage problems are eliminated and losses associated 
with manual determination of BS&W content and API 
gravity are prevented. 


Automatic Control. See Oil Well Production—Control. LAC i k Stri L 
Automatic Custody Transfer. See Oil Well Production—Control. Oil & a ees nce peasy 1960 b er fore eee 


Calculations. See also Oil Fields—Valuation; Oil Well Produc- application of lease automatic custody transfer by positive 


tion—F looding. 


Computers Give Atlantic’s Field Men More Time to Work, 
R.J.ENRIGHT. Oil & Gas J v 58 n 43 Oct 24 1960 p 64-7. 
System of keeping and reporting production data; some data 
and reports have been eliminated and others simplified or 
consolidated; electronic data processing equipment in head- 
quarters digest and record data; new teletype units are in- 
stalled between headquarters and two district offices. 


Cold Weather Problems. Oil Recovery and Formation Damage 


in Permafrost Umiat Field, Alaska, O.C.BAPTIST. US Bur 
Mines—Report Investigations n 5642 1960 22 p; see also J Pe- 
troleum Technology v 11 n 11 Nov 1959 p 85-8. Oil is produced 
at depths of 275 to 1100 ft; depth to bottom of permanently 
frozen zone varies from 800 to 1100 ft; reservoir pressures 
range from 50 to 350 psi, increasing with depth; small amount 
of gas dissolved in oil is major source of energy for produc- 
tion; laboratory tests on cores under simulated permafrost 
conditions to estimate oil recoverable by solution-gas expan- 
sion; results indicate that oil can be produced from reservoir 
rocks in permafrost. 


Computer Applications. See Oil Well Production—Repressuring. 
Control. See also Oil Fields—Communication Systems. 


Automatic Custody-Transfer System at Lake Pelto, Louisi- 
ana, J.T.TANSIL, L.M.MOOR, Jr. J Petroleum Technology 
vy 12 n 10 Oct 1960 p 15-19. System was designed to operate 
continuously and automatically to achieve maximum through- 
put with minimum requirement for on-lease storage and 
manual attendance; custody transfer system was designed to 
deliver oil automatically from production system to gathering 
line, using positive displacement meters and related equipment 
for measurement function. 


Automatic Field Is Aim at Swan Hills. Oil & Gas J v 58 
n 11 Mar 14 1960 p 106-8. Automatic-custody transfer bat- 
teries handle production from 54 wells in Swan Hills area, 
Alberta; equipment controls include automatic starting 
switches for pumping and shutdown switches for pumping 
and shipment; problems in oil drilling and production include 
cold weather and paraffin deposits; production capacity 
is 20,000 bpd. 


Automatic Lease Systems, W.J.RAPSON, Jr. World Petro- 
leum v 31 n 9 Aug 1960 p 48-51. Well control, manifold con- 
trol, test metering, automatic programming, data recording, 
and custody transfer. 


Automatic Production Control, W.R.SCRIMES. World Pe- 
troleum Congress, Fifth—Proe New York, NY June 1959 Sec 
II p 139-48 (discussion) 148-9. Techniques in Western Canada, 
promise to overcome difficulties of operating under prevailing 
geographic and climatic conditions and government imposed 
regulations resulting from method of prorating production ; 
installation on conventional lease tank farm or battery proved 
practical success with addition of positive displacement fluid 
meter to measure crude production; economic incentives. 


displacement meters; unit is easily transported to lease site 
and requires no concrete foundation or lease gas connection ; 
only three pipe connections are required in field installation. 

New Standard-Volume Controller Offers Promise in LACT 
Units, G.L.FARRAR. Oil & Gas J v 58 n 24 June 13 1960 p 
143. New measuring setup enables oil field metering separator 
to dump temperature compensated volume every time, regard- 
less of variations in oil gravity and temperature; differential 
pressure pneumatic controller is used. 


Pressure Surge Problems, E.T.SKINNER. Petroleum Engr 
v 32 n 6 June 1960 p B40-1, 44. Calculating pressure surges: 
part played by pipe size, pump speed, length of line, and 
surge absorbers in controlling pressure forces; use of relief 
valves and air chambers; cavitation and fluid accumulation 
as applied to pressure surge problems. 


Stock Tank Vapor Recovery Increases Lease Income, R.C. 
McCUTCHAN. World Oil v 150 n 6 May 1960 p 107-10. Con- 
solidating lease tank batteries and installing small automat- 
ically operated compressors, permits recovery of rich stock 
tank vapors; compressor types; liquid condensation problem : 
compressor drives; economics based on lease data; calculated 
example of price paid to producer. 


Suggested Criteria for Design of Automatie Custody Trans- 
fer Installations, K.H.KRETZSCHMAR, M.A.SMITH. Can Min 
& Met Bul v 53 n 580 Aug 1960 p 587-97. Review of growth 
of automatic custody transfer in Western Canada; rational 
and consistent approach to design is suggested together with 
assumptions on which this approach is based; operating history 
of some existing installations and conditions necessary for 
continued growth of automatic custody transfer. 


Costs. See Oil Well Drilling—Costs; Oil Well Production— 
Flooding. 

Electric Heating. See Oil Well Production—Secondary. 

Equipment. See Oil Field Equipment. 

Fire Flooding. See Oil Well Production—In-Situ Combustion. 


Flooding. See also Oil Field Equipment—Corrosion; Oil Well 
Production—Repressuring; Oil Well Production—Secondary ; 
Petroleum Reservoir Engineering. 


Analysis of Waterflood Performance—Block VI Ranger 
Zone, Wilmington Field, Calif., G.E.ROARK. J Petroleum 
Technology v 12 n 5 May 1960 p 45-51. Engineering analysis 
of performance of waterflood operation; implications of 
performance with respect to future potential of full scale 
project are interpreted; details of expansion program, together 
with description of cooperative plan of operation in effect 
with offset operators. 


Any Escape From Waterflood Proration? R.F.LOLLAR. 
Petroleum Engr v 32 n 10 Sept 1960 p 83-4, 86, 88, 94. Water- 
flood restriction may become next step in halting oversupply ; 
two methods presented would prorate production without 
damaging reservoirs and still give reasonable return on 
investment; consideration could be given to either prorationing 
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OIL WELL PRODUCTION—Flooding—Continued 
of rate of water injection or extent of allowable development ; 
timing in either case should be considered as it relates to 
economics of venture. 

Automatic Manifold Controls Water Injection, D.H.STOR- 
MONT. Oil & Gas J v 57 n 49 Nov 30 1959 p 91, 98. In 
Dominguez field near Los Angeles manifold controls automat- 
ically ration amount of water going to each of 12 injectors 
in proportion to total volume available; schematic flow diagram 
and operation of automatic manifold; effects of plugging. 


Beaver Creek Madison, Wyoming’s Deepest Water Injection 
Project, C.B.POLLOCK. J Petroleum Technology v 12 n 1 
Jan 1960 p 39-41. Madison limestone at 11,000 ft is deepest 
of six productive horizons in Beaver Creek field; natural 
water drive would be inadequate to maintain producing rates ; 
therefore, supplemental water injection program was chosen 
as most logical plan of depletion to maintain reservoir pres- 
sure and reduce lifting expense; performance of pool and 
analysis which dictated water injection program. 


Can We Use Two Recovery Mechanisms in Same Reservoir? 
W.B.BLEAKLEY. Oil & Gas J v 58 n 28 July 11 1960 p 106-7. 
It is possible to use two recovery mechanisms by creating 
water barrier between two parts of same reservoir; this will 
enable West Bisti unit in New Mexico to conduct water flood 
in one part of reservoir while at same time Sunray Mid- 
Continent Oil Co conducts miscible-phase flood in other part. 


Comparative Cost Data, Z.Z.HUNTER. Okla Univ—Confer- 
ence on Water Quality Control for Subsurface Injection— 
Proe Dee 9-10 1958 7 p. Costs represent installation of equip- 
ment to condition water and cost for operating equipment 
plus cost of chemicals added; costs in connection with 
installation and operation of water supply, pump station, and 
water distribution systems were omitted. 


Cost Study of Pumping Versus Flowing Oil Production 
From Appalachian Waterfloods, R.L.ROUGH, P.T.BAIL. US 
Bur Mines—Report Investigations n 5558 1960 68 p. Study 
of 24 wells indicates that flowing method of oil production 
is especially desirable during latter part of property’s produc- 
tive life when operating cost per bbl of oil produced is maxi- 
mum; average yearly expenditure per producing well de- 
creased from $500 to $320 as result of conversion. 


DeMoss Flood Handles Early Water-Breakthrough Problem, 
E.A.RILEY, B.G.WILLIAMS. J Petroleum Technology v 12 
n 10 Oct 1960 p 11-14. Field located in Archer County, Tex, is 
being water flooded under unitized program; report is case 
history of waterflood operation, and shows how profit and 
ultimate oil recovery were increased by use of equipment 
designed to handle large volumes of fluid; very high vertical 
permeability and high horizontal permeability variation in 
portions of pay zone, are believed responsible for early and 
excessive water breakthrough. 


Designing Water-Injection System, W.B.BLEAKLEY. Oil 
& Gas J v 58 n 41 Oct 10 1960 p 253-4. Rubber hose connec- 
tions at injection pump, and single meter for five well water 
manifold contribute to economical operation of pilot water 
flood in Stroud Prue Sand unit; skid mounted equipment 
throughout means easy transportation in case engines and 
pumps are needed elsewhere; pilot flood is made up of 19 pro- 
ducing wells and 7 injection wells. 


Feasibility of Flooding Thin, Tight Limestones, F.H.MIL- 
LER, A.PERKINS. Petroleum Engr v 32 n 4 Apr 1960 p B55, 
58, 64, 67, 70, 75. Water injection on waterflood unit in West 
Lisbon field of Claiborne Parish, North Louisiana, to increase 
ultimate oil recovery from estimated 1,397,728 bbl to 3,119,961 
bbl; reservoir limits and reserve calculations; predicting 
reservoir performance; flood pattern; injection plant and 
centralized storage; source water; injection and gathering 
systems; pumping equipment; participation formula of each 
unitized tract. 

Five-Spot vs Crestal Waterflood Patterns, Comparison of 
Results in Thin Reservoirs, E.L.LEISSNER. J Petroleum 
Technology v 12 n 5 May 1960 p 41-4. Comparison of results 
for two different waterflood patterns which were utilized in 
separate reservoirs of same producing horizon; from data 
presented, it can be seen that five-spot project will ultimately 
recover some 21% more secondary oil per acre-foot than 
crestal pattern flood. 


Four Waterflooding Projects in Greenwood County, Kans., 
1960, K.H.JOHNSTON. US Bur Mines—Information Cir n 
7969 1960 36 p. Three of projects produce oil from Bartlesville 
sand, and one produces from Cattleman sand; early history, 
methods used to complete wells, source and treatment of water 
used for flooding, oil production decline curves, mineral analy- 
ses of waters, typical electric logs and core analyses, and 
results of waterflooding. 


Gas-Oil Ratio Response of Water Floods in Which Injection 
Equals Withdrawals, G.H.AGNEW. Can Min & Met Bul v 53 
n 580 Aug 1960 p 598-606. Theoretical basis for predicting 
gas-oil ratio response to water flooding of constant pressure 
linear systems in which initial gas saturation distribution 
is known ; for two cases calculated gas-oil ratio response was 
similar to actual response; principles of gas-oil ratio control. 


OIL WELL PRODUCTION—Continued 


History of Milham Sand Water Flood Following Accidental 
Stimulation, F.T.JONES. J Petroleum Technology v.12 Die 
June 1960 p 83-5. Milham sand waterflood project, in Wil- 
barger County, Tex, has been successful in spite of irregular 
well spacing and injection patterns; injection of slightly less 
than 19.5 million bbl of water over past 11 yr has resulted 
in recovery of 2.77 million bbl of secondary oil; results of 
hydraulic fracturing are tabulated, and it is concluded that 
this method of well stimulation has extended profitable life 
of individual wells. 


How Atlantic Operates Slaughter Flood, R.E.SESSIONS. 
Oil & Gas J v 58 n 27 July 4 1960 p 91-8. LPG, gas and 
water are injected successively; reservoir data; engineering 
analysis; production valves; process still in experimental 
stage, is far from goal of complete recovery, but with sound 
engineering and careful planning it can result in production 
of large quantities of unrecoverable oil. 


How Californians Operate Their Water Floods. Oil & Gas J 
v 58 n 84 Aug 22 1960 p 78-6. Total of 84 reservoirs in 49 
fields are being flooded; water source and treatment; injection 
well completion methods include installation of uncemented 
liner with slots or round hole perforations, and cemented 
casing with gun or jet perforations. 


How to Evaluate Corrosion Inhibitors Used in Sea Water- 
Flood Projects, C.C.-WRIGHT. Oil & Gas J v 58 n 10 Mar 7 
1960 p 88-90. Field test to determine effectiveness of various 
inhibitors ; inhibitor is injected into stream of water at mani- 
fold; long sections of plastic tubing assure adequate mixing 
by time water reaches test cells; electrical resistance probes 
and coupons in each cell measure corrosion rate. 


How to Live with Proration of Water Floods in Lansing- 
Kansas City Fields, Kansas, E.E.FUNK. J Petroleum Tech- 
nology v 12 n 4 Apr 1960 p 16-18. State unitization law is 
needed to encourage formation of most of possible large 
projects; stage development cooperatively within preset allow- 
able is possible, but existing haphazard projects in Lansing- 
Kansas City fields need capacity allowables; haphazard injec- 
tion is inefficient and must be discouraged. 


In California—New Waterflood Features Unitized Equipment 
Layout, J.A.PRYOR. World Oil v 150 n 6 May 1960 p 143-6. 
In Dominguez field features of plant are: minimum raw and 
clear water storage, skid-mounted filter units, electric motor 
driven h-p centrifugal pumps used to inject water, centralize4 
injection well manifold, and waste disposal system; second 
zone produces 29 gravity crude from average of 165 ft of net 
sand at average well depth of 4600 ft. 


In Colorado ... Pressure Maintenance Projects Increase, 
W.R.SMITH. Petroleum Engr v 31 n 12 Nov 1959 p B26-7. 
With few exceptions, fields of Colorado portion of Denver- 
Julesburg Basin produce from either “D” or “J” sands of 
Dakota series of Lower Cretaceous age; those reservoirs of 
basin which are not subject to natural water drive should all 
be considered as potential secondary flood prospects ; recoveries 
will be low and reservoir should be susceptible to flood, being 
thin (10-25 ft thick) with no serious clay problems. 


Injection Water Quality and Treatment, P.DeLOZIER. Okla. 
Univ—Conference on Water Quality Control for Subsurface 
Injection—Proe Dee 9-10 1958 10 p. If water is corrosive to 
metal, protection of injection system with cement or plastic 
lined pipe after water has been filtered is necessary; excelsior 
or hay filters are good for oil removal in closed system but 
are not recommended for open coagulation systems ; use of bac- 
terial analysis of proposed injection water to determine type of 
filter required. 


Issledovaniya na modelyakh nefteotdachi pri  vytesnenii 
gazirovannoi nefti vodoi, S.A.KUNDIN. Neftyanoe Khozyaistvo 
v 37 n 11 Nov 1959 p 54-8. Investigation of petroleum yield 
on models under conditions of replacement of gassy oil by 
water; during first period gas is being forced out by petroleum, 
and during second period oil is displaced by water; water 
flooding of reservoir containing gassy oil petroleum yield is 
higher than in case of recovery of nongassy oil. 


Laboratory Studies of Pilot Water Floods, R.L.DALTON, 
Jr, L.A.RAPOPORT, C.W.CARPENTER, Jr. J Petroleum 
Technology v 12 n 2 Feb 1960 TP8103 p 24-30. Procedures 
developed to study performance characteristics of unconfined 
pilot water floods using scaled laboratory models; effects of 
operating conditions on pilot performance for various well pat- 
terns ; limitations of laboratory model studies; relationships 
between oil recoveries of pilots and large-scale floods ; applica- 
tions of model studies to prediction of large-scale waterflood 
performance and pilot flood design. 


Miscible Slug Flooding—Review, ¥.F.CRAIG, Jr, W.W. 
OWENS. Texas Petroleum Research Committee—Oil Recovery 
Conference—-Proe Paper 1391-G Oct 29-81 1959 8 p, 2 tables; 
see also J Petroleum Technology vy 12 n 4 Apr 1960 p 11-15, 
Laboratory results are reviewed with particular emphasis on 
general conclusions of studies as applied to field application 
of miscible flooding; factors affecting portion of reservoir 
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swept by miscible slug and reservoir conditions believed desira- 
ble for successful operation ; possible methods for improving 
sweep efficiency. 


Model Studies for Production-Injection Well Conversion 
During Line Drive Water Floods, H.FERRELL, T.L.IRBY, 
G.T.PRUITT, P.B.CRAWFORD. J Petroleum Technology v 12 
n 5 May 1960 (T.P.8112) p 94-8. Seven cases utilizing various 
waterflooding techniques; data for first five cases were ob- 
tained on potentiometric model; data for cases VI and VII 
were obtained by constructing and flooding unconsolidated 
sand pack (three-fluid-phase system) and by determining 
swept area and cumulative oil recovery for various types of 
operations. 


New Plants Boost Wilmington’s Water-Injection Ca acity, 
D.H.STORMONT. Oil & Gas J v 57 n 52 Dec 21 1959 D 61-71. 
New Standards for capacity, compactness, and automatic con- 
trol in high-pressure water injection are set by two recent 
plants in California’s Wilmington field; automatic controls 
shut down any pumping unit in event of electrical or mechani- 
cal malfunction; large plant can supply 287,000 bbl of water 
daily and small one, 157,000 bbl daily. 


New Waterflood Potential in Kansas, E.L.LEISSNER. Petro- 
leum Engr v 32 n 1 Jan 1960 p B34, B36, B40, B42. Economic 
and operational secondary recovery success produces 142,000 
bbl of oil from often encountered but previously untried 
Pennsylvanian conglomerate; opens possibilities for additional 
production throughout Central Kansas uplift; reservoir data; 
producing well performance; waterflood performance. 


O predvaritel’nykh resul’tatakh promyshlennogo  eksperi- 
menta na_ Bavlinskom wmestorozhdenii, F.A.BEGISHEV, 
R.Sh. MINGAREEV, I.G.POLUYAN, A.I.LGORYUNOV. Geolo- 
giya Nefti i Gaza v 3 n 6 June 1959 p 34-9. Preliminary 
results of experiment in Bavlinskoe oil field; determination of 
possibility of maintaining production under conditions of shut- 
ting in 50% of producing well without increase of volume of 
injected water. 


O tselesoobraznom uroyne zakachki vody na mestorozhdenii 
Zybza, M.I.MAKSIMOV, L.P.ANDREEV. Neftyanoe Kho- 
zyaistvo v 37 n 4 Apr 1959 p 41-6. Expedient level which may 
be attained by flooding in Zybza oil field; field is located in 
Northern Caucasus and is associated with monocline; lithology 
of reservoirs varies widely; oil is heavy; injection of 4500 to 
6000 m* of water per day is recommended. 


Ob opredelenii nachala obvodneniya skvazhin, A.N.PERE- 
PELITSYN. Neftyanoe Khozyaistvo v 37 n 6 June 1959 p 49- 
50. Determination of incipient stage of oil well flooding; in- 
troduction of coefficient representing ratio of efficient thick- 
ness of pay to thickness of perforated part of pay into formula 
for calculation of beginning of flooding time. 


Oil Recovery in Five-Spot Pilot Floods, B-H.CAUDLE, I.G. 
LONCARIC. Texas Petroleum Research Committee—Oil re- 
covery Conference—Proc Paper 1396-G Oct 29-31 1959 3 p, 
7 charts, plate; see also J Petroleum Technology v 12 n 6 
June 1960 p 132-6. Results of fluid flow model studies; mobil- 
ity ratios between 0.1 and 10 have been studied; effects of 
changing ratio of injection to withdrawal rates are shown. 


Oklahoma’s Water-Flood Production Should Not be Cur- 
tailed, W.E.STILES. Oil & Gas J v 58 n 2 Jan 11 1960 p 
67-9. State water-flood production is 139,500 bpd, or average of 
4.89 bpd/well; restriction of water-flood production rate 
would affect only small number of floods at any one time, and 
those affected would be producing at critical period of peak 
rate. 


Operating Conditions Can be Practical Guide to Miscible- 
Flood Design, W.E.BRIGHAM, J.N.DEW. Oil & Gas J v 58 
n 29 July 18 1960 p 87-93. In miscible-flood systems, miscible 
conditions must be maintained to prevent drastic reduction 
of recoveries; recovery efficiency should be calculated similar 
to water flooding; proper slug size is 5% of hydrocarbon pore 
volume; miscible process is most attractive for low viscosity 
oil in tight or water sensitive reservoirs. 


Pembina Miscible Displacement Pilot and Analysis of its 
Performance, J.J.JUSTEN, P.J.HOENMANS, H.GROENE- 
VELD, C.A.CONNALLY, W.L.MASON. Can Min & Met Bul 
53 n 579 July 1960 p 507-14. Miscible displacement pilot, using 
slug of LPG driven by separator gas, was conducted in Pem- 
bina Field; upon completion of LPG gas phase, experiment 
was conducted using slug of water followed by gas; permeabil- 
ity stratification was dominant factor in controlling oil re- 
covery ; miscible flooding is practical means of pressure main- 
tenance in this reservoir. 


Peripheral Water Flood as Supplement to Gas Injection Pres- 
sure Maintenance, T.C.STORER, J.B.PLAZA. J Petroleum 
Technology v 12 n 4 Apr 1960 p 33-8. Wiliamar West field 
has been operated with crestal gas injection program for 
several years; analysis and its results which led to decision 
to water flood field; economics based on this analysis appear 
to be favorable for simultaneous application of both gas and 


water injection. 
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Production Potential Changes During Sweep-Out in Five- 
spot System, B.H.CAUDLE, M.D.WITTE. J Petroleum Tech- 
nology v 11 n 12 Dee 1959 p 63-5. Fluid flow model studies on 
effect of mobility ratio on rate of oil recovery in five-spot; 
results show change in fluid conductivity (total flow rate/ 
pressure drop) as sweep-out pattern increases for mobility 
ratios between 0.1 and 10; data can be used to predict 
cumulative oil production as function of time for homogeneous 
five-spot injection systems. 


Proportion of Oil Produced by Water Flooding, R.PARKER. 
Okla. Univ—Conference on Water Quality Control for Subsur- 
face Injection—Proc Dee 9-10 1958 10 p. Past and current wa- 
ter flooding practice in oil producing states with emphasis on 
oil production in 1966. 


Raspredelenie zakachivaemoi vody pri  vnutrikonturnom 
zavodnenii, B.N.KKRYUCHKOV, A.A.SMIRNOVA, A.P.CHO- 
POROV. Neftyanoe Khozyaistvo v 37 n 10 Oct 1959 p 41-4. 
Distribution of flood water under conditions of flooding 
through wells located inside contour of oil-water boundary. 


Rezul’tat sovmestnoi razrabotki IJ, III, IVa i IVb plastov 
nizhnego karbona Mukhanovskogo mestorozhdeniya, B.F.SA- 
ZONOV. Neftyanoe Khozyaistvo v 37 n 8 Aug 1959 p 39-42. 
Results of joint production from II, III, IVa, and IVb 
horizons of Lower Carboniferous of Mukhanovskoe oil field; 
all horizons have 18-19% porosity and 300 to 450 millidarcies 
permeability; problem of uniform recovery of oil from all 
producing horizons may be solved by differentiated flooding. 


Secondary Recovery of Oil by Waterflooding in Big Injun 
Sand, Roane County, W.Va., W.M.NABORS, N.A.CASPERO, 
J.PASINI, III, C.E.WHIELDON, Jr. US Bur Mines—Report 
Investigations n 5601 1960 49 p. Water flooding in Big Injun 
sand although not too successful, does not eliminate possible 
future success of water injection projects; details of projects 
conducted by Piedmont Oil & Gas Co, Ryan Oil] Co, and Water- 
floods, Inc; drilling of new wells and electrical and gamma-ray 
logs for correlation are recommended. 


Secondary Water Filtration Pays Off, E.J.SIMMONS, L.F. 
ELLISON. Petroleum Engr v 32 n 9 Aug 1960 p B19-22. Im- 
proved secondary filtration techniques resulted in increased 
injection rates, eliminated drilling additional injection wells, 
cut well cleaning costs, and lowered basic filtration expenses ; 
filtration methods used in Delhi Unit were developed to over- 
come specific problems peculiar to this waterflood project and 
these results must not be accepted for general application ; 
waterfiood program; pressure differential factor; well reac- 
tion; details on filtration unit. 

Studies on Pilot Water Flooding, M.J.F.ROSENBAUM, C.S. 
MATTHEWS. J Petroleum Technology v 11 n 11 Nov 1959 
(TP 8093) p 316-23. Study was made in laboratory with mathe- 
matical methods, dynamic analog and potentiometric analog; 
results were tested against field histories of number of pilot 
water floods. 

Study of Gas-Cap Water Injection In Peripheral Water 
Flood, J.D.GRIFFITH, H.G.RILEY, F.F.CRAIG, Jr, R.J.WAG- 
NER. J Petroleum Technology v 12 n 9 Sept 1960 TP8126 p 
216-22. Laboratory model constructed to evaluate feasibility of 
gas-cap water injection; studies indicated that water injected 
at edge of gas-oil contact would form continuous barrier be- 
tween oil and gas zones, and water would advance uniformly 
downdip without segregation; test indicated that it was not 
necessary to fill gas cap completely with water. 


Surfactant Slugs in Water Flooding, C.E.JOHNSON, Jr. Oil 
& Gas J v 58 n 39 Sept 26 1960 p 220, 222, 226. Mathematical 
method for finding amount of surfactant needed, and best 
initial concentration to use; dependence on adsorption ; initial 
and final distribution of concentrated and dilute slugs con- 
taining equal weights of surfactant; graphical representation 
of surfactant required to sweep some fraction of total length 
of reservoir at definite concentration. 

Survey of Oil Production in West Virginia by Waterflooding, 
1959—Pt 1. Cow Run Sand, St. Marys Field, Pleasants County, 
C.E.WHIELDON, Jr, R.M.MEDDLES. US Bur Mines—In- 
formation Cir 7972 1960 14 p. Waterflood operation near Cal- 
cutta; drilling was begun in 1898 or 1899; oil production was 
aided by gas repressuring until 1956, when gas injection was 
replaced by waterflooding; water injection was discontinued 
in May 1959. 


Uvelichenie priemistosti nagnetatel’nykh skvazhin primene- 
niem poverkhnostno-aktivnykh veshchestv, V.M.BARYSHEV, 
K.A.KARAPETOV, A.S.MELIKBEKOV. Neftyanoe Khozyaistvo 
v 38 n 4 Apr 1960 p 21-4. Increase of intake of injection wells 
by use of surface active compounds; alkaline formation water 
demonstrated better result than sea water; experiments con- 
ducted involved flooding of cores, using hard formation water, 
sea water, and alkaline formation or sea water with sulphonal 
additive. 


Waterflood Calculations for Multiple Sets of Producing 
Wells, S.AALHOVANESSIAN. J Petroleum Technology v 12 n 
8 Aug 1960 p 65-8. Method of characteristics which reduces 
Buckley-Leverett nonlinear, partial differential equation to 
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two first-order, linear differential equations is applied to solu- 
tion of waterflood recovery problem of multiple lines of 
producing wells and one line of injection wells ; application of 
method and brief theoretical background; cumulative water 
injected and oil produced are same for single and multiple 
sets of producing wells. 


Waterflood Curtailment—Pro and Con, D.E.MENZIE, F.W. 
COLE. Petroleum Engr v 32 n 5 May 1960 p B48, 51, 54, 57. 
Advantages of waterflood curtailment by data of laboratory 
experiments, theory of waterflooding, wettability, cumulative 
oil production curves, flowing waterflood production, and nat- 
ural water drives; disadvantages are demonstrated by perme- 
ability variations, field performance, economics, gravity effects, 
higher viscosity oil, and migration of oil. 

Waterflood Performance in Stratified, Five-Spot Reservoir— 
Scaled-Model Study, D.H.GAUCHER, D.C.LINDLEY. J Petro- 
leum Technology v 12 n 9 Sept 1960 TP8125 p 208-15. Sealing 
criteria; effect of injection rate on flooding behavior; effect of 
stratification on flood behavior. 


Waterflood Performance in Stratified Reservoirs, R.V.HIG- 
GINS, A.J.LEIGHTON. US Bur Mines—Report Investigations 
n 5118 1960 19 p. Recovery as influenced by relative perme- 
ability curves and continuously changing saturation; method 
for calculating oil recovery that takes into account all changes 
in saturation and permeability, pressure time, length, and 
rates; working details for single layer reservoir; curves for 
10 and 20 layer reservoirs. 

Water-Flood Potential Gives New Glamor to Old New Mexico 
Fields, K.L.SMITH. Oil & Gas J v 57 n 41 Oct 5 1959 p 156, 
159. Production data from 12 fields having water flooding, 
indicating daily production per well and allowable fieldwide 
pressure maintenance. 


Water Flood Project at Kirkuk. Petroleum Times v 64 n 
1648 Oct 7 1960 p 681-5. Project in Iraq field calls for injec- 
tion of 1,000,000 bbl of water/day into field through six 
specially drilled wells; local river water was chosen after 
consideration of effect of suspended and dissolved material, 
bacteria content and compatibility with reservoir edge water ; 
installation and operation of pumping stations, water filtra- 
tion, clarification, sterilization and coagulation facilities. 


Water Injection Benefits Cairo Field, P.R.WADDLE. Petro- 
leum Engr v 31 n 12 Nov 1959 p B69, 72, 74. Cooperative 
water injection system returns produced water to reservoir, 
which supplements natural influx and fully utilizes water 
drive for maximum oil recoveries from Smackover lime forma- 
tion in Arkansas; ultimate oil recovery is estimated at 6,600,- 
000 bbl, representing 46% of oil in place; development and 
reservoir characteristics; production history and producing 
characteristics. 

Water-Injection Project in Emsland Region, D.MARSAL. 
Oil & Gas J v 58 n 44 Oct 31 1960 p 117-18, 120, 122. Water 
flooding project on southern flank of Georgsdorf reservoir, 
Emsland district, Germany; southern flank of producing struc- 
ture is connected to aquifer, which has maintained almost 
constant pressure in reservoir; this region of pressure in- 
fluence is relatively small strip of pay zone bounded by initial 
oil water contact in south and pressure valley in north; after 
study of production problem it was decided to begin injection 
on southern flank. 


Water Quality Requirements in Oil Field Fluids Injection 
Operations, D.E.HOCKADAY. Okla. Univ—Conference on Wa- 
ter Quality Control for Subsurface Injection—Proc Dec 9-10 
1958 20 p. Investigation of field practices utilized in treatment 
of waters for injection in subsurface formations during course 
of oil production operations. 


Wilmington Flocd Operators Tackle Sand Plugging and 
Corrosion, D.H.STORMONT. Oil & Gas J v 58 n 3 Jan 18 1960 
p 98-9, 102. Corrosion control in California’s Wilmington 
water flood is achieved with inhibitors and noncorrosive mate- 
rials, but sand continues to be problem, particularly when 
wells must be shut in for repairs and backflow plugs hole; 
status of flood; drilling injection wells; all water is ob- 
tained from shallow source wells, drilled near injection plant. 


Zakonturnoe zavodnenie karbonatnykh kollektorov mestorozh- 
deniya Khodzhiabad, S.N.NAZAROV, M.Kh.KHAKIMOV, M. 
ZAKHRUTDINOV, G.A.ALIDZHANOV. Neftyanoe Khozyai- 
stvo 87 n 4 Apr 1959 p 35-41. Off-boundary flooding of car- 
bonate reservoir of Khodzhiabad; oil field is located in Fer- 
ghana Valley; efficiency of locating injection wells outside 
ame tner of oil pool and importance of detailing rate of 
ooding. 


Flow. See also Oil Well Production—Control; Oil Well Produc- 
tion—Gas Lift; Oil Well Production—Repressuring. 


Kolichestvennyi uchet peremennogo pritoka k zaboyu skva- 
zhiny posle izmeneniya rezhima ee rabot po krivym vosstanovle- 
niya, B.S.CHERNOV. Neftyanoe Khozyaistvo v 37 n 6 June 
1959 p 40-8. Qualitative accounting for alternating inflow to 
bottom hole after change of oil well performance regime 
according to pressure build-up curves. 


OIL WELL PRODUCTION—Continued 


Mathematical Study of Two-Phase Flow in Well-Flowlines, 
B.T.YOCUM. Petroleum Engr v 31 n 12 Nov 1959 p B40-2, 
44, 46-7, v 32 n 1 Jan 1960 p B59-60, 64, 68, 76. Development 
of equations and coefficients used in study of simultaneous 
flow of oil and gas in well tubing and flow lines; solution of 
examples. 

Measuring Oil Flow Rates Using Standard Oil-Gas Sep- 
arators, H.P.DeWIT. J Petroleum Technology v 12 n 8 Aug 
1960 p 30-4. Method of measuring flow rates consists of regis- 
tering time to fill standard oil and gas separator between 
predetermined maximum and minimum levels, while gaging 
amount of oil produced in this period by change in hydrostatic 
pressure between respective levels; frequency and accuracy of 
well gaging in field are increased and, labor costs and capital 
investment on new installations are reduced. 


Production Behavior of Water-Blocked Oil Well, K.H.RIBE. 
J Petroleum Technology v 12 n 1 Jan 1960 TP8100 p 1-6, (dis- 
cussion) n 6 June p 84A. Mathematical study of radial two- 
phase flow, neglecting capillary effects, has been employed 
to study formation of water block and subsequent removal by 
production from well; effects of reduced oil permeability 
about well on well productivity. 


Stripper Lease A.C.T. Can Save You Money, P.W.TRUMAN. 
World Oil v 150 n 6 May 1960 p 123-5. Skid-mounted, low 
cost units equipped with positive displacement meters are 
applicable to leases producing 30-200 bpd; experience shows 
that application of positive displacement meters to this type 
of installation is economical and accurate means of quantity 
determination in crude oil measurement. 


Study of Wells Producing Through Small Conduits, C.V. 
KIRKPATRICK. ASME—Paper n 59-PET-39 for meeting Sept 
20-23 1959 83 p. Analysis of fluid flow through vertical con- 
duits with particular emphasis on small conduits; small 
conduits are defined as 114 in. diam nominal tubing and 
smaller for tubing flow and less than twice 144 in. diam 
nominal tubing internal flow area for annulus flow; concept is 
presented whereby flow resistance in annulus may be predicted ; 
injected gas gradient curves for small conduits. 


Technique of Minimum Rate of Flow Tests and Study of 
Production Performance, G.P.COKINOS. J Petroleum Tech- 
nology v 12 n 1 Jan 1960 p 23-7, 24 hr test data, in form of 
recorded wellhead flowing pressures, oil production, salt water 
production, gas production and any other pertinent well in- 
formation gathered from completion data relative to producing 
characteristics of well is required to determine minimum rate 
of flow test; results and test data are reported in tabular and 
graphic form with recorded pressure charts. 


Transient Pressure Distributions in Fluid Displacement 
Programs, B.L.LANDRUM, P.B.CRAWFORD. J.Petroleum 
Technology v 11 n 11 Nov 1959 p 89-94. Use of new laboratory 
model for studying transient fluid flow problems; study of 
transient pressure distributions during fluid displacement in 
five standard well patterns indicates quantitatively how pres- 
sures change with time at any point in reservoir; it was found 
that equipressure contours are more radial about wells early 
in program than after steady-state conditions are established. 


Gas Injection. See Oil Well Production—Gas Lift; Oil Well 


Production—Repressuring ; Oil Well Production—Secondary. 


Gas Lift. Continuous Flow Gas Lift Design, K.E.BROWN, C.R. 


CANALIZO. Petroleum Engr v 32 n 1, 2 Jan 1960 p B26-30, 
Feb p B82. Two methods of determining correct point of gas 
injection; both methods use maximum surface injection gas 
pressure ; simplified procedure of determining point of injec- 
tion is graphical; detailed procedure and its modification by 
using Standing’s composite volume factor; comparison of two 
methods is illustrated by example. 


Here’s How Artificial Lift Study Can Save You Money, R.W. 
DRAKE, Jr. World Oil v 150 n 5 Apr 1960 p 137-40. Proce- 
dure for evaluating various types of artificial lift: rod 
pumping, hydraulic pumping and gas lift; examples of cal- 
culation of operating costs for 6000 ft and 8500 ft wells. 


Here’s How to Improve Your Gas Lift Installations, H.W. 
WINKLER. World Oil v 150 n 1, 2 Jan 1960 p 129-35. Feb 1 
p 89-93. Use of gas lift valve specifications and force balance 
equations ; selection of surface controller pilots for special gas 
lift applications. See Engineering Index 1959 p 941, 


How to Design Closed Rotative Gas lift System, H.W.WINK- 
LER. World Oil v 151 n 1, 2 July 1960 p 116-19, Aug p 103, 
106, 108, 113-14. Estimation of daily injection gas requirement 
for assumed injection gas pressure, calculation of approximate 
compressor brake horsepower, design of high pressure injec- 
tion gas system, calculation of excess or make-up gas volume, 
and design of low pressure gas gathering system; step-by-step 
sample calculations for closed rotative system for single inter- 
mittent well. 


New Method Cuts Gas-Lift Well Costs. Oil & Gas J v 58 
n 16 Apr 18 1960 p 96. Use of Opti-Flow design technique 
for gas-lift installations permits operator to attain optimum 
well performance for any given set of operating conditions ; 
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master curve showing relationships of tubing size, rate of 


liquid flow, gas-liquid ratio, and flowing well-head back pres- 
sure. 


Study of Chamber Lift, T.E.W.NIND. Can Min & Met Bul 
v 53 n 579 July 1960 p 488-94. Quantitative analysis of proc- 
ess; criteria suggested for selecting wells for which this type 
of lift might be suitable; analysis leads to conclusions that 
chamber lift is efficient producing mechanism for wells hay- 
ing very low productivity indices, but that for such wells op- 
timum utilization of injection gas cannot be attained; gas 
injection time per cycle should be kept as low as possible. 


Tailor Lift to Job, R.W.DRAKE, Jr. Oil & Gas J v 58 n 1 
Jan 4 1960 p 79-81. Necessity for proper selection of lift 
for long range benefits in deep oil well production; example 
is given for singly completed wells under certain conditions; 
cost data. 


In-Situ Combustion. See also Oil Well Production—Secondary. 


Bibliography of Thermal Methods of Oil Recovery, W.T. 
WERTMAN, N.A.CASPERO, T.E.STERNER. U.S. Bur Mines 
—Information Cir n 7958 1960 9 p. About two-thirds of oil 
that has already been found can be classified as economically 
unrecoverable for lack of satisfactory method; several thermal 
recovery methods may be of greater potential benefit than 
water flooding or gas injection recovery; 249 references to 
United States patents and published literature relating to 
thermal processes of oil recovery. 


East Texas’ First Fire Flood is Successful, P.D.WHITE, J.T. 
MOSS. Oil & Gas J v 58 n 22 May 30 1960 p 102-4. Carrizo- 
Wilcox zone in Hast Texas is extremely suceptible to combus- 
tion; efficiency in test is higher than any previously reported 
in literature; there is no evidence of excessive corrosion ; 
sand control is problem at greatly accelerated production 
rate. 


Eshche raz o sozdanii peredvizhnogo ochaga goreniya v 
poristoi srede plasta, K.A.OGANOV, S.A.MAKOVSKII, N.N. 
KOSAREV. Neftyanoe Khozyaistvo v 38 n 4 Apr 1960 p 14-20. 
Creation of traveling combustion center in porous medium of 
formation; possibility of creating stable traveling center 
during combustion of gases was established by laboratory 
studies; details on experimental installation. 


Experimental Aspects of Reverse Combustion in Tar Sands, 
R.L.REED, D.W.REED, J.H.TRACHT. J Petroleum Tech- 
nology v 12 n 5 May 1960 p 13-14. Reverse combustion is 
process for insitu recovery of completely immobile oils by 
means of fractionation and vapor transport; heat generated 
by combustion is redistributed by convection and conduction 
in such way that combustion zone moves in regular fashion 
from production well to injection well. 


Fireflooding Experiment in Bradford-Allegany Area, G.W. 
HOLBROOK, Jr, T.E.HUNGERFORD, M.R.RANKIN. Penn- 
sylvania State Univ—Mineral Industries Experiment Station— 
Cir n 56 Aug 1959 7 p. Temperature was only factor affecting 
amount of fuel deposited; lower gravity crudes burned more 
evenly and at higher temperatures than did Bradford crude; 
ignition could be not achieved in field test; low permeability of 
reservoir tested would not prohibit moving combustion front 
at efficient velocities. 


Heat Wave Process, S.E.SZASZ. Pennsylvania State Univ 
—Mineral Industries Experiment Station—Cir n 56 Aug 1959 
18 p. Heat front and flowing fluids move in same direction 
and heat is generated by combustion in situ between indigenous 
fuel and oxygen content of injected gas; quantitative aspects 
of gas injection requirements, optimum rate of injection, and 
recovery per unit volume formation swept; temperature as 
function of time and space coordinates; variations of basic 
process and their advantages and disadvantages. 


Laboratory and Field Experiments on Fire Flood Recovery 
Method, T.FUCHIDA. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See II p 265-76 (discussion) 
276-8. Study has shown that following conditions are required 
for successful fire flood: oil in place has to be heavy enough 
(ow API gravity) to maintain fire front; within previous 
limit, overall efficiency of combined effects of heating and 
injection in pattern drive system is greater when oil is lighter. 


Mechanism of Oil Production by Underground Combustion, 
H.J.TADEMA. World Petroleum Congress, Fifth—Proc New 
York, NY June 1959 Sec II p 279-86 (discussion) 286-7. Chemi- 
cal reactions, phenomena of three-phase flow through porous 
medium and heat transport by conduction, convection and 
condensation are separately considered; it is concluded from 
several of experimental observations that steam drive prob. 
ably plays important part. 


Reverse Combustion New Oil Recovery Technique, R.H. 
PERRY, D.W.GREEN, J.M.CAMPBELL. J Petroleum Technol- 
ogy v 12 n 5 May 1960 p 11-12. Underground combustion effec- 
tively reduces viscosity of driven oil; material transport ahead 
of heat wave acts as miscible fluid drive; in reverse combustion 
flame front moves away from producing well. 


OIL WELL PRODUCTION—Continued 


Reverse in situ Combustion, R.P.GILBERT. Zeit fuer Ange- 
wandte Mathematik u Physik v 10 n 6 1959 p 544-51. Phe- 
nomenon is of interest as thermal recovery method for residual 
oil in reservoir; it is instigated by first heating local region 
and then supplying sufficient oxygen to support combustion ; 
problem here is simplified by investigating case of tar-sand 
reservoirs where initial viscosity is so high that oil may be 
considered immobile; model used is that of one-dimensional 
porous medium where pores are partially filled. (In English). 


Theoretical Analysis of Heat Flow in Reverse Combustion, 
V.J.BERRY, Jr, D.R.PARRISH. J Petroleum Technology v 
12 n 5 May 1960 p 15-16. In applying reverse combustion air 
is introduced into underground formation through injection 
well, in one or more adjacent production wells, mixture of air 
and hydrocarbons is ignited at sand face. 


Theoretical Considerations of Reverse Combustion in Tar 
Sands, J.E.WARREN, R.L.REED, H.S.PRICE. J Petroleum 
Technology v 12 n 5 May 1960 p 14-15. Extent to which ele- 
mentary theory can account for experimental observations is 
determined; theoretical results that can be used to estimate 
some of important behavior characteristics of process; analysis 
of model based on simultaneous transfer of mass and heat in 
linear, adiabatic porous medium. 


Lease Automatic Custody Transfer. See Oil Well Production— 


Control. 


Miscible Displacement. See Oil Well Production—Secondary. 
Offshore. See Oil Fields—Offshore; Oil Well Completion—Off- 


shore; Oil Well Drilling—Offshore. 


Paraffin Troubles. See also Oil Fields—Bvrazil. 


Chemical Inhibitors Combat Paraffin Deposition, C.F.PARKS. 
Oil & Gas J v 58 n 14 Apr 4 1960 p 97-9. Field tests 
using new paraffin inhibitor show that deposition can be 
eliminated or effectively retarded in wells treated with chemi- 
cal; downhole equipment must be clean for effective applica- 
tion; examples of laboratory tests and field treatments. 


Deparafinizatsiya prizaboinoi zony skvazhin elektroprogre- 
vom, N.N.KOSAREV, S.A.MAKOVSKII. Neftyanoe Kho- 
zyaistvo v 37 n 8 Mar 1959 p 56-8. Removal of paraffin from 
bottom hole zone of wells by means of electric heating. 


Down-Hole Injection of Butane to Control Paraffin Deposi- 
tion in Pumping Wells, C.0.LUKEHART. J Petroleum Tech- 
nology v 12 n 1 Jan 1960 p 14-16. Butane can be injected 
easily and economically down tubing-casing annulus of pump- 
ing wells; it has effect of increasing solution capacity of crude 
oil for waxy substances being deposited; in 12 wells tested, re- 
duction in cost of paraffin control by as much as 90% was ob- 
tained. 


Paraffin Deposition, R.J.COLE, F.W.JESSEN. Oil & Gas J 
v 58 n 38 Sept 19 1960 p 87-91. Temperature drop between 
cloud point of solution and confining surface has important 
effect upon amount of paraffin deposited; higher initial rates 
of deposition occur with increased temperature differential ; 
wetting characteristics of surface have significant influence 
on amount of paraffin deposited; with surfaces having high 
free surface energy, amount of paraffin deposited is reduced 
by addition of water. 


Peewee Pigs Remove Flowline Paraffin, W.B.BLEAKLEY. 
Oil & Gas J v 58 n 11 Mar 14 1960 p 190. Problem of paraf- 
fin removal in flow lines is solved by using miniature pigs, 
made of paraffin; paraffin plug is forced along pipe by pres- 
sure of oil behind and as it moves forward paraffin is scraped 
from pipe walls, and is forced ahead of plug; plugs can also 
be used to remove paraffin from tubing in wells; 2 in. line 
can be cleaned for 50 cents. 


Pressure Maintenance. See Oil Well Production—Repressuring. 
Records. See Oil Well Logging. 


Repressuring. See also Compressors—Explosions; Oil Fields— 


Waste Water Disposal; Oil Well Production—Flooding; Oil 
Well Production—Gas Lift; Oil Well Production—Secondary. 


Computer Programs for Tarner Calculations of Gas-Drive 
Oil Recovery by Analytical or Iterative Method, R.V.HIGGINS, 
A.J.LEIGHTON. US Bur Mines—Report Investigations n 5608 
1960 12 p. Schematic programs include analytic method in 
which total liquid saturation converges to accurate answer 
after calculations of one of variables and iterative method ; 
method of obtaining answers to reservoir performance when 
recovery is by expansion of dissolved gas only, aided by ex- 
pansion of gas from gas cap, or aided by return of different 
quantities of produced gas to reservoir. 


Gas Injection Scheme for Kuwait. Petroleum v 23 n 5 May 
1960 p 181-2. Gas will be taken from first stage of gas/oil 
separating process at nearby gathering centers and compressed 
to pressure sufficient to allow it to be injected into oil reser- 
voir; injection rate of 100 MM ecu ft/day of gas is proposed at 
injection pressure of 1920 psig; this rate can be varied rela- 
tive to required injection pressure and ultimate condition of 
72 MM cu ft at injection pressure of 2350 psig is possible. 
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Itogi trinadtsatiletiya nagnetaniya vozdukha i puti uveli- 
cheniya konechnoi nefteotddachi plastov na _ mestorozhdenii 
Shirokaya Balka, B.P.MIKERIN, M.N.ADONIN. Neftyanoe 
Khozyaistvo v 37 n 5 May 1959 p 62-6. Results of 13 yr prac- 
tice of injecting air and means of increasing final petroleum 
recovery from reservoir beds in Shirokaya Balka oil field; as 
result of repressuring, formation pressure increased from 
43 to 82 atm; 64% of oil reserves remain unrecovered. 


Performance of Alternate Repressuring and Producing 
Project, G.E.CROSBY, R.J.COCHRAN. Texas Petroleum Re- 
search Committee—Oil Recovery Conference—Proe Paper 
1395-G Oct 29-31 1959 4 p, 4 tables, 3 charts, map; see also 
J Petroleum Technology v 12 n 9 Sept 1960 p 39-41. Rineon 
field Frio D-7 reservoir located 16 mi northeast of Rio Grande 
City, Starr County, Tex, is 38 acre-ft, sand lens located at 
subsea depth of 3230 ft; results of original oil-in-place calcu- 
lations and repressuring. 


Performance of Seeligson Zone 20-B Enriched Gas-Drive 
Project, E.G.BAUGH. Texas Petroleum Research Committee— 
Oil Recovery Conference—Proe Paper 1390-G Oct 29-31 1959 
5 p, 2 maps, 10 tables; see also J Petroleum Technology v 12 
n 3 Mar 1960 p 29-33. 2.5 billion cu ft of enriched gas mixture 
composed of 50% methane and 50% propane has been injected 
through two injection wells; there are 11 producing wells in 
project; cumulative production since injection began is 750,000 
bbl of stock-tank oil, and current oil producing rate for reser- 
voir is 1000 bbl/calendar day; as predicted from laboratory 
work, displacement of reservoir oil by enriched gas mixture has 
proved to be highly efficient. 


Pressure Maintenance and Model Studies, W.W.ECKLES, Jr. 
J Petroleum Technology v 11 n 12 Dee 1959 p 17-21. Methods 
of evaluating past reservoir performance and predicting future 
performance for various proposed plans of pressure main- 
tenance operations; use of potentiometric model studies in 
designing pressure maintenance programs; technique employed 
in construction of potentiometric models, sweep patterns, and 
model data and their use in evaluating pressure maintenance 
waterflood program. 


Pressure Maintenance in SACROC Unit Operations January 
1 1959, H.H.ALLEN, J.B.THOMAS. J Petroleum Technology 
v 11 n 11 Nov 1959 p 42-8. Pressure maintenance plan does 
not depend on water injection alone for improving reservoir 
conditions, but in conjunction with 66 water injection wells 
located along longitudinal axis of Kelly-Snyder field, some 
400 producing wells along edge of field have been shut in 
and their allowables transferred to more efficiently producing 
wells in central portion of field on their side of line of injec- 
tion wells. 


Pressure Maintenance of West Tepetate, C.W.ZIEMER, W.L. 
HORNER. Oil & Gas J v 57 n 48 Nov 23 1959 p 66-70. Results 
of 10 yr operation of dually pressure maintained, fully unitized 
field; feasibility of pressure maintenance was demonstrated 
by experimental water injection project; early unitization 
gives maximum recovery advantage and equitable participa- 
tion in production; injection of both gas and water appears 
necessary for maximum recovery of oil; increased recovery of 
oil is estimated at 7,000,000 bbl. 


Reservoir Performance Under Gas Injection, LL-453 Area, 
Bolivar Coastal Field, Venezuela, D.L.STEPANEK. J Petro- 
leum Technology v 12 n 8 Mar 1960 p 34-6. Conservation 
plant on Lake Maracaibo is capable of compressing 300 MMcf/ 
day to 1800 psig; four reservoirs being pressure maintained 
extend over surface area of 10,400 acres, with each having 
average net oil-sand thickness of 114 ft; during first 28 mo 
of plant operation, average total of 205 MMcf/day of gas was 
injected into four reservoirs; this represents 99% replacement 
of hydrocarbon volume withdrawals. 


Small Gas Repressuring Project is Paying Off, P.R.WAD- 
DLE. World Oil vy 151 n 4 Sept 1960 p 96-7. Gas injection into 
single input well in Louisiana’s 520 acre Rodesa field lease has 
resulted in increased recovery of 1,200,000 bbl of oil from 12 
producing wells; it is estimated that 58% of anticipated ulti- 
mate recovery of 2,600,000 bbl will be due to repressuring 
program; all production in area has resulted from gas injec- 
tion since 1946, 


Secondary. See also Heat Transfer—Cylinders; Oil Well Com- 


pletion; Oil Well Production—Flooding; Oil Well Production 
—In-Situ Combustion; Oil Well Production—Repressuring ; 
Oil Wells—Hydraulie Fracturing. 


Alcohol Slug Process for Increasing Oil Recovery, C.GAT- 
LIN, R.L.SLOBOD. Pennsylvania State Univ—Mineral Indus- 
tries Experiment Station—Cir n 56 Aug 1959 39 yp. Basic 
mechanism of miscible displacement of oil and water from 
porous media by various water driven alcohol slugs; caleula- 
tion method developed which enables production behavior of 
linear systems, subjected to these processes, to be predicted; 
quantity of aleohol required for oil recovery; isopropyl methyl, 
and normal butyl alcohols are used in experiments. 
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Bottom-Hole Heating, D.H.STORMONT. Oil & Gas J v 57 
n 47 Nov 16 1959 p 154-7. Surface heating system circulates 
hot water to wells; selection of wells to be heated ; economics 
of heating; well performances ; heating problems. 


Calculation of Crude Oil Recoveries by Steam Injection, 
B.L.LANDRUM, J.E.SMITH, P.B.CRAWFORD. Texas Pe- 
troleum Research Committee—Oil Recovery Conference—Proec 
Paper 1389-G Oct 29-31 1959 5 p, 14 tables; see also J Petro- 
leum Technology v 12 n 10 Oct 1960 (Summary TP8130) p 
237A. Method consists of determination of position of steam 
front at particular time and application of Buckley-Leverett 
theory to hot and cold regions of reservoir with appropriate 
hot or cold fluid properties; recovery of viscous oil by steam 
injection is 20 to 400% greater than that by water flood. 


Field Histories Show Benefits of Gas and Water-Injection 
Projects in Eastern Venezuela, L.A-RAMSEY. J Petroleum 
Technology v 12 n 7 July 1960 p 33-6. Pressure maintenance 
depletion by fluid injection has been practiced since 1948 
and has resulted in benefits such as increased ultimate recovery, 
lowered artificial-lift costs and, in case of gas injection, 
lowered treating costs and conservation of natural gas which 
otherwise would be flared; oil recovery by gas injection has 
been 6.3 million bbl and by water injection 1.56 million bbl. 


Fluid Injection for Increased Oil Recovery, G.ROBERTS, Jr, 
S.W.WALKER. World Petroleum Congress, Fifth—Proe New 
York, NY June 1959 See II p 253-61 (discussion) 261-4. Con- 
ventional gas injection; improved gas drives; waterflooding, 
and thermal methods; ecrudes of any gravity can be exploited 
by one or more of methods, however, improved gas drives ap- 
pear most applicable for high gravity oils above 35° API, fol- 
lowed, in descending order of crude gravity, by gas injection 
and waterflooding. 


How to get Million Dollars from Abandoned Oil Lease, K. 
DAVISON, R.L.SHICK. Oil & Gas J v 58 n 6 Feb 8 1960 p 
94-8, 100. Secondary starting with abandoned field in Lawrence 
County, Ill, that has produced nearly 40 yr, Tekoil Corp 
started water flooding in three different formations to produce 
more than third of million bbl of secondary recovery oil in 7 
yr; production and injection wells were fracture treated. 


Issledovanie vozmozhnosti elektrotermicheskogo vozdeistviya 
na istoshchennye neftenosnye plasty, M.A.BAGIROV, G.V. 
VECHKHAIZER, Ch. M. DZHUVARLY. Neftyanoe Khozy- 
aistvo v 37 n 5 May 1959 p 88-42. Investigation of possible 
application of electric thermal treatment of depleted petroleum 
reservoir beds; experiments with sandstones containing 17-16% 
oil and 2-10% water; formation of electric conductive channel 
through oil-bearing rock by means of coking residual oil; 
energy required to form channel; electric heating and widen- 
ing of channel; 8 to 20 kw-hr are required to recover 1 kg of 
oil. 

Microbiology in Secondary Recovery Systems, L.L.WOLF- 
SON. Corrosion v 16 n 6 June 1960 p 182-4. Role of micro- 
organisms in secondary recovery systems, including interrela- 
tionship of organisms with chemical scale and corrosion ; 
specific types of microorganisms include iron bacteria, algae 
and fungi, slime formers, and corrosive (sulphate reducing) 
bacteria; life cycles and nutritional requirements of organisms 
are discussed, with emphasis on effects of different types of 
bacteria on each other; genus of organisms capable of hy- 
drogen sulphide production, and previously not implicated in 
secondary recovery problems, is described. 


Miscible Displacement—Flow Behavior and Phase Relation- 
ships for Partially Depleted Reservoir, J.F.WILSON. J Pe- 
troleum Technology v 12 n 10 Oct 1960 (TP8127) p 223-8. 
Experimental investigation made of gas driven slug displace- 
ments in system of high gas saturation; qualitative theory for 
slug displacement of two-phase systems is proposed and found 
to be in general agreement with observed flow behavior; the- 
ory predicts that length of reservoir fluid slug transition zone 
will increase with increased initial gas saturation and decrease 
with increased oil swelling. 


Miscible Fluid Displacement—Prediction of Miscibility, 
A.L.BENHAM, W.E.DOWDEN, W.J.KUNZMAN. J Petroleum 
Technology v 12 n 10 Oct 1960 (TP8128) p 229-37. Mechanism 
involved in creating miscible fluid displacement of typical reser- 
voir fluids by light hydrocarbons; approximate conditions for 
miscibility for five different reservoir fluids were correlated; 
miscibility between reservoir fluids and rich-gas injection 
fluids is favored by high pressures, low temperatures, light 
reservoir fluids, and light hydrocarbon displacing fluids rich in 
heavier components. 


Pembina Miscible Displacement Pilot and Analysis of Its 
Performance, J.J.JUSTEN, P.J.HOENMANS, H.GROENE- 
VELD, C.A.CONNALLY, W.L.MASON. J Petroleum Tech- 
nology v 12 n 3 Mar 1960 (TP8105) p 38-45. Injection pattern 
was l0-acre, inverted, isolated five-spot; upon completion of 
LPG-gas phase, experiment was conducted using slug of water 
followed by gas; equations are developed to calculate distribu- 
tion of LPG into zones of varying permeability, to estimate 
progress of flood at different times in various zones and to 
estimate gas rates after breakthrough. 
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Progress Report of LPG Injection in Meadow Creek Unit, 
Lakota .B Reservoir, L.L.HARBERT, P.W.REED, R.K.BRAY, 
J.N.DEW. Pennsylvania State Univ—Mineral Industries Ex- 
periment Station- Cir n 56 Aug 1959 4 p. Indexed in Engineer- 
ing Index 1959 p 943 from J Petroleum Technology July 1959. 


Récupération secondaire par injection de gaz, J.CASANOVA. 
Institut Francais du Pétrole et Annales des Combustibles 
Liquides—Revue y 15 n 9 Sept 1960 p 1261-93. Secondary re- 
covery by gas injection ; bibliographic study deals with exchange 
between oil in reservoir and injected gas; methods for estimat- 
ing recoveries. 

Reservoir Heating by Hot Fluid Injection, J.W.MARX, R.H. 
LANGENHEIM. J Petroleum Technology v 11 n 11 Nov 1959 
(TP 8092) p 96A. Method for estimating thermal invasion 
rates, cumulative heated areas, and theoretical economic limits 
for sustained heat injection at constant rate into idealized 
reservoir. 

Review of Miscible Displacement in Oil Reservoirs, W.F. 
KIESCHNICK, Jr. Pennsylvania State Univ—Mineral Indus- 
tries Experiment Station—Cir n 56 Aug 1959 36 p. Miscible 
displacement is taking its place along with waterflooding as 
major injection process for increasing oil recovery; basic 
phase relations of hydrocarbon miscible displacement; recent 
modifications such as substituting cheap flue gas for natural 
gas, and upgrading pattern sweepout efficiency by following 
miscible displacement front with combined gas-water injection. 


Secondary Recovery Booms in Western Nebraska, H.N. 
RHODES. Petroleum Engr v 32 n 5 May 1960 p B34, 35, 38. 
Waterfloods, miscible phase programs, and dry gas injection 
promise 55 million bbl of secondary oil; design of injection 
plants; water supply for secondary recovery is from shallow 
Tertiary gravels; primary and secondary oil well performance. 


Sunray’s LPG Pilot Test is paying Off, T.W.BRINKLEY. 
World Oil v 151 n 2 Aug 1960 p 85-6, 88, 93. Test in Bisti 
pool, San Juan Basin, indicates additional 6,000,000 bbl of oil 
may be recovered from Central Bisti Unit through applica- 
tion of miscible phase flooding; reservoir characteristics ; pro- 
duction history of LPG pilot area. 

World’s First Alcohol Flood is Under Way. Oil & Gas J 
v 58 n 39 Sept 26 1960 p 104. Alcohol slug process for terti- 
ary recovery in Bradford field Pennsylvania will be used where 
water flooding has become uneconomical; reserves are esti- 
mated at 52,268,000 bbl; plans call for injecting 27,000 bbl of 
alcohol at total rate of 100 bbl daily spread over four injec- 
tion wells; injection pressure is 1100 psi. 

Soviet Union. See Oil Well Production—Repressuring. 
Steam Injection. See Oil Well Production—Secondary. 


Thermal. See Heat Transfer—Porous Materials; Oil Well Pro- 
duction—In Situ Combustion ; Oil Well Production—Secondary. 


Water Injection. See Oil Well Production—Flooding ; Oil Well 
Production—Secondary. 


OIL WELL PUMPING 


Deep Well Pumping Methods, F.D.GRIFFIN. Petroleum Engr 
v 32 n 4 Apr 1960 p B29-32. Basic requirements necessary 
to produce oil from 10,000 ft and below; production and stroke 
length; sucker rod stress; advantages, disadvantages and 
comparison between crank balanced and air balanced units ; 
selection of pumping unit; data on pumping from 17,000 ft. 


4 Current Developments in Oil Well Pumping, W.B. 
BLEAKLEY, J.CHASTAIN, G.R.McDANNOLD, R.W.PARKER. 
Oil & Gas J v 58 n 31 Aug 1 1960 p 107-18. Pumping units 
in use; wide base unit with gravel-and-timber foundation is 
first choice; two methods of weighing pumping well with two 
polished rods operating on 3 in, centers; determination of 
pumping loads with hollow sucker rods; high-volume pump- 
ing; operating costs of submersible electrical centrifugal pump. 


High Volume Pumping Pays Off in Rockies, R.W.PARKER. 
World Oil v 151 n 4 Sept 1960 p 71-2, 77-9. Use of downhole 
electric centrifugal pumps increases ultimate recovery from 
reservoirs having low recovery factors under normal produc- 
ing conditions; application of high volume pumping may re- 
quire extensive well testing, engineering analysis of reservoir 
conditions, and economic considerations; application of high 
volume pumps and their field performance. 


K raschetu shtangovykh kolonn glubinnonasosnykh usta- 
novok, V.M.KAS’YANOV. Neftyanoe Khozyaistvo v 38 n 
Mar 1960 p 51-4. Calculation of pumping rod strings of deep 
well pumps; determination of constant and alternating stress 
in any sequence of string. 


Minimizing Slippage in Subsurface Pumps, R.W.REESTIN. 
Petroleum Engr v 32 n 4 Apr 1960 p B23-6. Development of 
simplified empirical equation and graphic chart permit de- 
termination of proper subsurface plunger fit and plunger 
length to minimize slippage; application to heavy crude pump- 
ing; derivation of slippage equation ; solution for field case 
involving 6000 ft fluid lift. 


New Approach to Hydraulic Pumping, W.B.BLEAKLEY. 
Oil & Gas J v 57 n 48 Oct 19 1959 p 114-16. Advantages of 
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pneumatic counterbalanced hydraulic pumping unit, manufac- 
tured by Precision Pump Co, Tulsa are: low initial cost, low 
power requirements, no permanent foundation required, high 
bottom-hole efficiency due to long stroke, and variable stroke; 
only one adjustment is required. 


New Method Predicts Polished Rod Input Power Require- 
ments, J.R.NORTON. Petroleum Engr v 32 n 10 Sept 1960 
p B56, 58-9. Power requirements can be calculated more 
accurately by use of improved method which includes expres- 
sion for dynamic loads; results indicate very close agreement 
between calculated and measured power; method of derivation 
of power expression considers loads and velocity to vary in 
sinusoidal manner, and from these determines average loads 
and velocity over pumping cycle. 


Oil Well Pumping, J.ZABA. Oil & Gas J v 58 n 24, 25, 26, 
21, 28; 29) 30) Ol, 132 Gos) O41 50s BOy Sly) Oooo 40) 42, aos ee 
45 June 13 1960 p 181-2, June 20 p 129, 131, June 27 p 129-30, 
July 4 p 120, 125, July 11 p 97, 100, July 18 p 116, 119, 
July 25 p 214-16, Aug 1 p 129, Aug 8 p 96-7, Aug 15 p 164-6, 
168, Aug 22 p 98, Aug 29 p 97-8, Sept 5 p 169, Sept 12 p 114, 
116, Sept 19 p 99-100, Sept 26 p 199, Oct 3 p 100, Oct 10 p 
250, Oct 17 p 115-16, Oct 24 p 139, Nov 7 p 163, 166. Analysis 
of sucker-rod pumping system; polished-rod motion; pumping 
unit geometry and direction of crank rotation indirectly affect 
efficiency of surface part of sucker-rod pumping system; fac- 
tors contributing to overall polished-rod pumping loads; only 
accurate method of determining loadings on sucker-rod string 
is by direct measurement using dynamometer; data on meas- 
urement and load calibration ; consideration of counterbalance ; 
torque in pumping problems; power requirements; properties 
of sucker rods; sucker-rod joint failures; threaded-joint pre- 
load recommended torque values for sucker-rod joints and 
field application; undercut pins; coupling failures; rod-on- 
tubing wear; buckling of tubing; sucker-rod constants; design 
of sucker-rod strings. 


Pumping Installations in Ultra-Slim Casing, W.D.SHAN- 
NON. Petroleum Engr v 32 n 4, 7 Apr 1960 p B27-8, July 
p B44, 47-51. Gas lift, plunger lift, sonic pump, down-hole 
hydraulic pump, scaled-down conventional, casing pump, and 
use of hollow rods in wells with 2% in. casing; choice of 
method; general points about possible methods; most popular 
installations. 


Pumping Well Problem Analysis, J.M.EUBANKS, B.L. 
FRANKS, D.K.LAWRENCE, T.E.MAXWELL, C.J.MERRY- 
MAN. J Chastain, Midland, Tex 1958 202 p. $4.00. Introduction 
into dynamometer application and analysis; study of static 
loads; range of load or diagram indications; gas problems; 
post fracturing pumping problems; tubing movement; rod 
compression failures; under packer pumping problems; in- 
stantaneous load indicators; systematic approach to problem 
pumping, well tests and to multiple well study. 


Tandem Rod Pumps Prove Practical and Economical in 
Deep Dual Wells, M.C.BOYD. World Oil v 150 n 7 June 1960 
p 136-9. Installation of parallel tubing strings on _ initial 
completion permits conversion of one or both zones to artificial 
lift without killing well or tripping tubing; parallel tubing 
string and tandem pump installation, its advantages and 
disadvantages, and costs. 


Vliyanie gaza na rabotu glubinnogo nasosa, N.N.REPIN. 
Neftyanoe Khozyaistvo v 38 n 4 Apr 1960 p 25-8. Influence 
of gas on performance of deep well pump; dependence estab- 
lished between loss of stroke and coefficient of pump filling; 
problem of use of dynamogram. 


Equipment. Dynamic Loads in Sucker Rods, J.R.NORTON. 
Petroleum Engr v 32 n 4 Apr 1960 p B33-4, 36, 38, 40-1. 
Lumped parameter method of analysis provides convenient 
means ot determining load characteristics of sucker rods; 
entire mass of element is assumed to be concentrated at point, 
and elastic effects are assumed to be in massless spring con- 
necting mass and driving element; assumptions and methods 
of approach to real problem; derivation and solution of dis- 
tributed equations; implied and explicit parameters entering 
into ultimate polished-rod load. 


Here’s Revolutionary Downhole Pump, W.B.BLEAKLEY. 
Oil & Gas J v 58 n 15 Apr 11 1960 p 122-3. Rod actuated 
plunger pump that doesn’t use ball-and-seat traveling valve 
is first radical design change from ball-and-seat principle in 
54 yr; use of valve-and-seat seal between cylindrical plunger 
and splined guide eliminates tendencies to gas block; Rey- 
nolds pump is considered ideal for slim-hole multiple com- 
pletions; pump works also in sandy wells. 


New Design Concept for High Horsepower Reciprocating 
Pumps, C.H.ROSE. ASME—Paper n 59-PET-11 for meeting 
Sept 20-23 1959 7 p. Present 250 to 400 rpm speed limitations 
of commercially available plunger pumps results from mechan- 
ical and hydraulic deficiencies; minor design innovations in- 
creased speed to 1200 rpm; triplex with one third displacement 
matched current performances ; 1200 rpm permits higher horse- 
power, lighter, smaller and simpler pumping units. 
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New Power Package Cuts Hydraulic Pumping Costs. World 
Oil v 150 n 4 Mar 1960 p 90-2. New system transfers energy 
from hydraulic pump cylinder of well on downstroke to 
hydraulic pump cylinder of well on upstroke; this pump 
requires less power; advantages of system include reduced 
capital investment and operating costs. 


Practical Applications of Gun Drilling, G.PRICE, R.MES- 
TAS. Western Machy & Steel World v 51 n 4 Apr 1960 p 56-9. 
How Kobe, Inc, Huntington Park, Calif, has cut costs _and 
increased production of hydraulic oil well pumps. 


Small Rods Mean Big Savings, J.D.GALE. Petroleum Engr 
vy 32 n 4 Apr 1960 p B43, 46, 48-50. Chief advantage of % 
in. sucker rod is economy it makes possible in entire well 
program; rod is not intended for large fluid volumes as it 
performs most effectively producing volumes within its depth 
and load limitations; rod allows optimum economic com- 
pletion of low volume, relatively shallow production. 


Sonic Pump for Wells, G.A-BODINE. ASME—Paper n 59- 
PET-18 for meeting Sept 20-23 1959 4 p. Sonic pump is 
vibratory mechanism which makes use of elastic properties of 
long columns; theory on which sonic pump has been developed 
and details of practical application and performance in deep 
wells. 


Sucker Rods. See Oil Well Pumping—Equipment. 
OIL WELL PUMPS. See Oil Well Pumping. 
OIL WELL SHOOTING 

See also Explosives—Shaped Charges . 


Le développement de revetments spéciaux pour les charges 
ecreuses appliquées a la perforation des sondages pétroliféres, 
J.DELACOUR, R.SCHALL. Institut Francais du Pétrole et 
Annales des Combustibles Liquides—Revue v 14 n 11, 12 Nov 
1959 p 1423-7, Dee p 1615-36. Development of special lining 
of shaped charges for application in oil well shooting; basic 
principle of cavity effect; conditions under which shaped 
charges have been applied in oil well completion; specially 
designed liners collapse to open maximum flow through casing, 
cement sheath and producing layer. 


Measurement of Dynamic Characteristics of Perforating 
Shaped Charges by Use of Ultra High-Speed Photographic 
Techniques, D.E.BRINK, T.C.POULTER, B.M.CALDWELL. 
J Petroleum Technology v 12 n 10 Oct 1960 (Summary 
TP8181) p 77, 79. To obtain information on linear collapse, 
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that of regular acid; advantages of “yetarded” acid are 
obtainable; field testing of acid has shown it suitable for use 
in sulphate containing formations. 

Theory of Acid Treatment of Limestone Formations, G. 
ROWAN. Inst Petroleum—J v 45 n 431 Nov 1959 p 321-34. 
Study of problem of increase in permeability of porous lime- 
stone formations due to acid treatment and theory of process 
under certain simplifying assumptions; these assumptions are 
similar to those adopted for prediction of permeability from 
pore size distribution data; results of study demonstrate effect 
of larger pores and rapid increase in permeability obtainable 
when distribution of pore size is present. 


Blowouts. See Oil Well Drilling—Blowout Prevention. 
Bottom Hole Pressure. See also Natural Gas Wells—Bottom 


Hole Pressure. 


Ob opredelenii gidromekhanicheskogo davleniya na zaboe 
skvazhiny pri spusko-pod”emnykh operatsiyakh, N.A.GUKA- 
SOV, A.M.PIRVERDYAN. Neftyanoe Khozyaistvo v 37 n 8 
Aug 1959 p 25-8. Determination of hydromechanical bottom 
hole pressure during hoisting operations; solution of problem 
of change of bottom hole pressure for case of viscous-plastic 
liquid, assuming that lower end of drilling string is open 
and its external and internal surface is smooth. 


Ob opredelenii zaboinykh davlenii po dannym zamerov na 
ust’e skvazhin, A.A.BRISKMAN, A.S.MISHIN. Neftyanoe 
Khozyaistvo v 37 n 5 May 1959 p 43-7. Determination of 
bottom hole pressures according to measurements at well 
mouth; mathematical analysis of bottom hole pressures ac- 
cording to measurements at well mouth; mathematical analysis 
of bottom hole pressure of flowing well in Urals-Volga region. 


Two Bottom-Hole Pressure Instruments Providing Auto- 
matic Surface Recording, R.H.KOLB. J Petroleum Tech- 
nology v 12 n 2 Feb 1960 TN2055 p 79-82. Shell Development 
Co’s Exploration and Production Research Laboratory de- 
veloped small diameter instrument suitable for running through 
production tubing on single-conductor well cable, and system 
which combines benefits of automatic, unattended recording 
with convenience of permanently installed Maihak bottomhole 
pressure transmitter. 


Corrosion. See Oil Field Equipment—Corrosion, 
Equipment. See Oil Field Equipment; Oil Well Drilling— 


Equipment; Oil Well Pumping—Equipment. 


stereoscopic technique utilizing framing camera as recording 
instrument was developed; with this method, two stereo views 
of shaped-charge liner are photographed; position of liner 
surface can be determined, providing three-dimensional view 


Flooding. See Oil Well Production—Flooding. 
Grouting. See Grouting. 
Hydraulic Fracturing. See also Oil Well Drilling—Costs. 
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of collapsing liner. 


New Jet Perforating Charge Eliminates Carrot Plugging, 
R.L.ROBINSON, P.DeF RANK, R.F.HATFIELD, J Petroleum 
Technology v 12 n 4 Apr 1960 p 73-5. Studies made with use 
of perforation flow laboratory, in which perforating tests are 
run under simulated well conditions, have shown that perfora- 
tion plugging occasionally occurs; one of contributors to plug- 
ging that can be controlled by perforating device is slug or 
earrot resulting from jet perforating; charge designed for 
4 in. OD hollow carrier tested in perforation flow laboratory 
under simulated well conditions. 
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See also Oil Fields; Oil Well Casing; Oil Well Cementing ; 
Oil Well Completion; Oil Well Drilling; Oil Well Logging; 
Oil Well Production; Oil Well Pumping; Oil Well Shooting; 
Petroleum Industry; Petroleum Reservoir Engineering. 


Sonie Energy Produces Controlled Fracture. Petroleum Engr 
v 81 n 13 Dec 1959 p B50, 54, Jet produced shock waves from 
expendable wireline tool are employed to fracture producing 
formations in predetermined, controlled plane; high energy 
sound waves from several directions are employed; two jets 
are directed into formation along parallel axes lying in 
desired plane of fracture; they are timed sufficiently in 
advance of two converging jets for their characteristic shock 
waves to be in immediate vicinity at time of collision of 
converging jets. 


Acid Treatment. See also Oil Well Completion; Oil Wells— 
Hydraulic Fracturing. 


Engineered Guide for Planning Acidizing Treatments Based 
on Specific Reservoir Characteristics, A.R.HENDRICKSON, 
R.E.HURST, D.R.WIELAND. J Petroleum Technology v 12 
n 2 Feb 1960 TP8102 p 16-23. Matrix acidizing, acidizing 
through fractures (l-p and h-p), planning acidizing treatments, 
and field case histories; example of radial distance calculation. 


Improved Acid for Calcium Sulfate-Bearing Formations, 
P.M.DUNLAP, J.S.HEGWER. J Petroleum Technology y 12 
n 1 Jan 1960 TN 2053 p 67-70. Improved acid for treatment 
of sulphate containing limestones and dolomites; acid is 
designed to reduce reprecipitation of dissolved calcium sulphate 
and possibility of plugging permeable flow channels; in addi- 
tion, this improved acid has much lower reaction rate than 


Dyukhkanal’nyi pribor dlya odnovremennoi registratsii ras- 
khoda i davleniya zhidkosti, B.Z.VOTLOKHIN. Neftyanoe 
Khozyaistvo v 87 n 8 Aug 1959 p 42-9. Two-channel device for 
simultaneous record of discharge and pressure of liquid; prob- 
lem of remote control during hydraulic fracturing is solved 
by electronic device which records total and instantaneous 
discharge of liquid and liquid with sand at rate of 50 to 
5000-8000 m*®/day at pressures up to 500-700 atm. 


Effect of Partial Monolayer of Propping Agent on Fracture 
Flow Capacity, S.R.DARIN, J.L.HUITT. J Petroleum Tech- 
nology v 12 n 3 Mar 1960 (T.P.8104) p 31-7. From results of 
laboratory work it was shown that modified form of Kozeny- 
Carmen relation could be used to describe flow in partial 
monolayer propped fracture; with equations presented, density 
pattern of propping agent (number of particles per unit of 
fracture surface) that results in maximum flow capacity for 
fracture can be determined. 


Effect of Vertical Fractures on Well Productivity, W.J. 
McGUIRE, V.J.SIKORA. J Petroleum Technology v 12 n 10 
Oct 1960 p 172-4. Experimental conditions and assumptions 
which were made to derive information already published; 
study applies to fractures which extend in vertical plane 
symmetrically from well; no migration of fluid across boun- 
dary is assumed; it is also assumed that reservoir is homo- 
geneous, that fracture extends from top to bottom of reservoir 
and that fracture does not change size of drainage area. 

Gidravlicheskii razryv plasta vy novom intervale pri po- 
moshchi zakachki izvesti, V.A.SIDOROVSKII. Neftyanoe 
Khozyaistvo v 87 n 12 Dee 1959 p 21-4. Hydraulic fracturing 
of formation at new interval by injection of lime; new method 
of treatment involves injection of lime; new method of treat- 
ment involves injection of lime slurry and consecutive acid- 
izing. 

Gidvavlicheskii razryy plastoy na promyslakh Turkmenii, 
E.F.SHIMCHISHIN. Neftyanoe Khozyaistvo v 37 n 6 June 
1959 p 65-7. Hydraulic fracturing of formations in oil fields 
of Turkmenia; techniques of hydraulic fracturing ; analysis 


of results indicates that fracturing increases production of 
oil and reduces gas factors. 


Hydraulic Fracture Design, D.D.HUNT, H.R.CRAWFORD. 
ASME—Paper n 59-PET-45 for meeting Sept 20-23 1959 6 p, 
2 plates. Method for rapid determination of fracture area 
and volume created as function of formation permeability, 
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formation porosity, pressure differential required to fracture, 
formation fluid viscosity and compressibility, fracturing fluid, 
fracturing rate, and volume of treatment. 


Hydraulic Fracturing with Single-Point Entry Technique 
J.L.HUITT. J Petroleum Technology v 12 n 8 Mar 1960 p 
11-13, To obtain single, high-capacity fracture that is most 
effective, wellbore must be prepared for single-point entry 
and fracturing treatment must be designed for high-capacity 
fracture; true evaluation of single-point entry technique. 


Implosion Technique Improves Fracturing Performance, D.D. 
SETSER. World Oil v 150 n 4 Mar 1960 p 100, 102-3, 106, 
(correction) n 5 Apr p 133. Hollow glass capsules, collapsed 
for imploded opposite pay zone prior to fracture job, serve 
to clean sand face and initiate fractures; conventional frac- 
turing treatment then may be performed at reduced injection 
pressures ; formations which previously have not responded 
to fracturing, have been successfully treated with new method. 


Implosions Improve Well Injectivity, D.D.SETSER, J.P. 
MORAN. Oil & Gas J v 58 n 10 Mar 7 1960 p 92-3. Experi- 
mental tests conducted in wells show that implosion technique 
is successful as phenomenon opposite to explosion; method 
helps wells accept acid and other stimulating fluids due to 
ie of low pressure capsule; case histories from two Texas 
wells. 


Influence of Propping Sand Wettability on Productivity of 
Hydraulically Fractured Oil Wells, J.W.GRAHAM, P.H.MON- 
AGHAN, J.S.OSOBA. J Petroleum Technology vy 11 n 11 
Nov 1959 (TP 8094) p 324-9. Analysis of relative permeability 
data shows that fractures packed with water-wet sand should 
be more permeable to oil than are fractures packed with oil- 
wet sand; calculations show that higher permeability to oil 
in fracture should provide higher well productivity ; method 
which ensures that propping sand in induced fracture is 
water-wet even though oil is used as fracturing fluid. 


O vliyanii kolichestva peska i kachestva zhidkostei na ef- 
fektivnost gidrorazryva plasta, V.P.BOBELYUK. Neftyanoe 
Khozyaistvo v 38 n 2 Feb 1960 p 41-9. Influence of amount 
of sand and quality of fluids on efficiency of hydraulic forma- 
tion fracturing; best results obtained by injecting up to 20 
tons of sand and oil which cleans pore spaces; effect of 
mazout and oil water emulsions is detrimental. 


Pyatikratnyi effektivnyi gidrorazryv v alevrolitakh, M.P. 
PANOV. Neftyanoe Khozyaistvo v 87 n 4 Apr 1959 p 63-7. 
Quintuple efficient hydraulic fracturing in aleurolites; expe- 
rience with hydraulic fracturing of formation of low per- 
meability in Carpathian oil field; recommendations for efficient 
fracturing. 

Raschet mimimal’nogo kolichestva agregatov dlya gidroraz- 
ryva plasta, D.N.KUZ’MICHEV. Neftyanoe Khozyaistvo v 37 
n 11 Nov 1959 p 49-53. Calculation of minimum number of 
units for hydraulic fracturing of formation; lithology of 
formation, permeability, petroleum saturation, state of filter 
zone, study of well prior to fracturing, and technology of 
fracturing as factors which determine efficiency of hydraulic 
fracturing. 

Recommended Practice Standard Procedure for Evaluation 
of Hydraulic Fracturing Fluids. Am Petroleum Inst—Standard 
API RP 40 First Edition July 1960 16 p. Recommended prac- 
tice for standardizing equipment and testing methods for 
determining fracture fluids properties; preparation of fractur- 
ing-fluid sample, study of rheology and sand suspension; pour 
point, flash point, and solids content; fluid loss, matrix 
permeability damage, compatibility of fracturing fluids with 
formation fluids, friction loss through tubular goods. 

Results of Well Stimulation by Hydraulic Fracturing and 
High Rate Oil Backflush, W.K.GHAURI. J Petroleum Tech- 
nology v 12 n 6 June 1960 p 19-27. Well stimulation carried 
out in fields along Whittier fault trend in Los Angeles basin 
with total of 53 jobs performed; hydraulic fracturing and 
sand-oil fracturing along with “high rate oil backflush’’ were 
successful in California oil fields producing from similar 
Jow permeability, shaly measures. 


Sostoyanie rabot po gidravlicheskomu razryvu plastov na 
promyslakh Azerbeidzhana, A.D.AMIROV. Neftyanoe Khoz- 
yaistvo v 37 n 9 Sept 1959 p 30-4. State of hydraulic fracturing 
of formations in oil fields of Azerbaidzhan; number of hy- 
draulic fracturing operations, efficiency of fracturing, and 
additional amount of oil recovered after fracturing. 

Theoretical Principles of Hydraulic Fracturing of Oil Strata, 
5.A.CHRISTIANOVITCH, Y.P.ZHELTOV, G.I.LBARENBLATT, 
G.K.MAXIMOVICH. World Petroleum Congress, Fifth—Proe 
New York, NY June 1959 See II p 289-96. Origin and 
development of fissures during process of hydraulic fracturing 
of stratum are considered on basis of certain physical hypoth- 
eses and of methods inherent in theory of elasticity; points 
related to model studies of hydraulic fracturing ; application 
of hydraulic fracturing in Soviet Union. 


Vliyanie gidravlicheskogo razryva plasta na chastotu remon- 
tov skvazhin, A.A.CHERFAS. Neftyanoe Khozyaistyo v 87 n 10 
Oct 1959 p 52-5. Influence of hydraulic fracturing of formation 
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on frequency of workovers; analysis of practical experience 
and calculation of economic effect of hydraulic fracturing 
indicate that fracturing is economic if recovery coefficient 
prior to treatment is not higher than 0.8-0.85. 


World’s Deepest Successful Frac Jobs, J.C.THRASH. Oil & 
Gas J v 58 n 25 June 20 1960 p 100-2. Successful fracturing 
of wells accomplished below 15,000 ft level; two British- 
American Oil Producing Co wells responded to deep treatment 
in southern Oklahoma, in Knox-Bromide field; result is sub- 
stantial increase in open-flow potential; statistics on deepest 
fracture jobs. 


Maintenance and Repair. Konstruktsii novykh peredvizhnykh 
agregatov dlya podzemnogo remonta skvazhin, A.A.DANIEL- 
YAN. Neftyanoe Khozyaistvo v 37 n 4 Apr 1959 p 46-52. 
Construction of new self-propelling rigs for underground 
repair of oil wells; economic advantages of using high power 
drives ; basie structural requirements for equipment and types 
of equipment used in Soviet Union. 


Open-Hole Workover Program Pays Off in Arkansas, J.L. 
PIPKIN. World Oil v 150 n 7 June 1960 p 144, 149-50, 
In one yr, oil production was increased by 250,000 bbl, water 
output cut by 500,000 bbl, and operating costs reduced 50% 
by Sunray Mid-Continent Oil Co; reservoir and well completion 
data; production history. 


Repressuring. See Oil Well Production—Repressuring. 
Secondary Operations. See Oil Well Production—Secondary. 
Spacing. See also Petroleum Laws and Regulations—Kansas. 


80-Acre Spacing Sufficient to Deplete Primary Oil, P.R. 
WADDLE. World Oil v 149 n 6 Nov 1959 p 146, 148-9. Primary 
recovery is estimated at 24% of original oil in place; case 
history of Pettit lime reservoir in Horsehead field, Arkansas; 
wider well spacing provided excellent primary recoveries and 
now serves for waterflood operations in field. 


Maximum Reservoir Worth—Proper Well Spacing, C.C. 
MILLER, A.B.DYES. J Petroleum Technology v 11 n Il 
Nov 1959 (TP 8096) p 334-40. Analysis of one producing zone 
containing low gravity crude; maximum present worth occurs 
when optimum number of wells for open-flow operation is 
employed; because of better recovery from water-drive fields, 
optimum spacing in these fields is closer than in solution 
gas-driven fields. 


Oil Well Spacing Technical and Economic Analysis, A.LAN- 
DONI, B.L.ASTIZ. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 See 11 p 125-87 (discussion) 137-8. 
Analysis of oil well spacing is made by determining minimum 
spacing in practical manner, and by establishing spacing as 
function of both technical and economic considerations in- 
volving total recovery, duration of exploitation, development 
of production, and cost of drilling; conclusions drawn from 
analysis. 

Proration and Well Spacing in Texas, H.DECKER. Texas 
Petroleum Research Committee—Oil Recovery Conference— 
Proc Paper 1387-G Oct 1959 5 p, 4 tables; see also J Petroleum 
Technology v 12 n 3 Mar 1960 p 18-21. Foreign production and 
world oil market; well spacing rules; possible improvements 
in spacing; progress in wider spacing; suggested spacing 
yardsticks. 

What Wide Spacing Has Accomplished in North Dakota. 
Oil & Gas J v 57 n 46 Nov 9 1959 p 106-8. Evidence that 
wells will drain 160 acres or more; some will drain more than 
1000 acres ; example of efficiency of wide spacing. 


Testing. Case Histories of Analyses of Characteristics of Reser- 
voir Rock from Drill-Stem Tests, C.B.:AAMMANN. J Petroleum 
Technology v 12 n 5 May 1960 p 27-36. Case histories illustrate 
that drill-stem test analysis may be used to evaluate formation 
within vicinity of wellbore; pressures and potentiometric sur- 
faces determined are dependable enough to determine reservoir 
continuity between wells and to determine which reservoirs 
are within same pressure system; utilizing pressure elevation 
graphs, gas oil and water contacts may be determined from 
pressures obtained. 


Field Evaluation of Drill Stem Tests, P.GRIFFIN, III. Can 
Well Logging Soc—Formation Evaluation Symposium Nov 
1957 p 55-61. Method of estimating tested interval behavior 
when well is completed; empirical equations yield order of 
magnitude only; when combined with core data, accurate 
information can be derived. 


Make Your Drillstem Test Success, G.E.WILSON, J.R. 
HOLMES. Petroleum Engr v 32 n 5 May 1960 p B40-1. Causes 
of misruns in open hole testing and casing testing; recom- 
mended preparation includes thickening drilling fluid for 
sufficient weight to control pressure of producing zone and 
viscosity low enough to maintain fluidity; performing drill- 
stem test; importance of proper circulation of fluid in well; 
well preparation might reduce costs up to 50%. 

New Technique Provides Open-Hole Production Test of 
Wildcat Formations, B.C.MALONE, E.W.STOKEY. J Petro- 
leum Technology v 11 n 12 Dee 1959 p 25-8. Successful open- 
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hole production tests performed in porous consolidated frac- 
tured, and vulgar lime, conglomerate, consolidated sand, coarse 
sand, shaly sand, and red shale; procedure used to provide 
information on potential production of formation without 
running easing; bottom-hole or up-hole zone is isolated with 
test tool equipped with inflatable packers; zone is then 
treated; after treatment, zone is given extensive production 
swab test. 


Opredelenie nekotorykh parametrov neftyanykh kollektorsv 
pri pomoshchi ispytatelya plastov, Yu.P.BORISOV, E.D.MUK- 
HARSKII. Neftyanoe Khozyaistvo v 38 n 1, 2 Jan 1960 p 56-9, 
Feb p 49-54. Determination of some parameters of reservoir 
rocks by means of drill stem testing; analysis of drill stem 
test data to determine hydraulic permeability under conditions 
of open and closed main valve; if for some reason no curve 
of pressure build-up is obtained, then hydraulic permeability 
may be determined according to pressure record during period 
of inflow. 

Opredelenie parametrov_plasta pri pomochshi ispytatel’nykh 
instrumentov UfNII, P.S.LAPSHIN. Neftyanoe Khozyaistvo 
v 88 n 3 Mar 1960 p 44-50. Analysis of formation parameters 
by means of drill stem testing instrument designed by UfNII; 
determination of formation pressure hydraulic permeability, 
and permeability ; example of interpretation of recorded curve. 


OILING SYSTEMS. See Lubrication. 


OILS, HYDRAULIC. See Hydraulic Control and Transmission 
—Fluids. 


OILS AND FATS 


See also Cutting Fluids; Hydraulic Control and Transmis- 
sion—Fluids; Insulating Oil; Lubricating Oil; Petroleum, 
Crude; Petroleum Products; Seals; Vegetable Oils. 

Estimation of Trace Water Content in Halogenated Oil by 
Means of Tritiated Water, J.F.CAMERON, I.S.BOYCE, R.M. 
GLAISTER. Brit J Applied Physics v 10 n 10 Oct 1959 
p 463-5. By use of tritiated water and activity of 50 mc/ml, 
it is possible to measure water contents in hydrocarbon oil 
as low as 0.04 ppm, while, with activity of 5 c/ml, sensi ivity 
may be increased to four parts in 10!°; advantage of method 
is that samples may be exposed at atmosphere for short peri+ds 
without appreciably changing labeled water content. 


Tung Oil and Its Derivatives in Polyesters, F.B.ROOT, R.W. 
AMIDON. Modern Plasties v 38 n 2 Oct 1960 p 144, 146, 149-50. 
Effect of mixing tung oil or tung oil derivative with polyester 
resins, and effect of modifying polyester by reaction of tung 
oil or tung oil derivative; tung oil modifies cure promoted 
at room temperature by decreasing heat of polymerization, 
improves styrene compatibility, increases viscosity of resins, 
and creates heat-convertible resin. 

OLIVINE. See Ore Treatment—Flotation; Sand, Foundry. 

OMEGATRONS. See Mass Spectrometers. 

OMNIBUSES. See Motor Buses. 

OPCON. See Chemical Processes—Control. 

OPEN CHANNELS. See Flow of Water—Open Channels; 
Rivers. 

OPEN HEARTH FURNACE PRACTICE. See Open Hearth 
Furnaces ; Steel Manufacture—Open Hearth Process. 

JPEN HEARTH FURNACES 

See also Iron and Steel Plants; Steel Manufacture—Open 
Hearth Process. 

All Basic Open Hearth Boosts Keystone’s Output. Steel v 145 
n 24 Dee 14 1959 p 102, 104. New all basic open hearth 
furnace, modification of Maerz-Boelens design, built by John 
Mohr & Sons Co for Keystone Steel and Wire Co has increased 
annual capacity from 475,000 to 600,000 ingot tons; some 
unorthodox design details of 175 ton furnace are described. 


Betrachtungen zum Bau und Betrieb von Siemens-Martin- 
Oefen, F.BARTU. Stahl u Eisen v 80 n 19 Sept 15 1960 p 
1268-74. Discussion of design and operation of open hearth 
furnaces ; review of factors that have contributed to increased 
production (tons/hr) of modern open hearth, and of those 
that have failed to do so. 


Design, Construction and Operation of Maerz-Boelens Open 
Hearth Furnace, A.H.SOMMER. Indus Heating v 27 n 8 
Aug 1960 p 1685-6, 1688, 1692. Furnace of modified Maerz- 
Boelens design was chosen by Keystone Steel & Wire Co in 
shop using all cold charge, as means of increasing annual ingot 
production by 125,000 net tons; design details, suspended 
construction of roof and walls and unusual furnace contour; 
other features; operating results for trial period when furnace 
was being fired at average rate of 83x10° Btu/hr. 


Expansion of Inland’s No, 3 Open Hearth Shop, R.G. 
PHELPS. Iron & Steel Engr vy 37 n 6 June 1960 p 105-9 
(discussion) 109-10. Building three additional furnaces in 
No. 3 open hearth; material handling methods; pit expansion; 
ladle handling simplified by use of single dumping clevis; 
50% increase in firing rate made possible by installation of 
new checkers. 


OPEN HEARTH FURNACES—Continued 


Fours Maerz chauffés au gaz de gazogenés, J.CAMBON. 
Revue de Métallurgie v 56 n 5 Nov 1959 p 3809-13 (discussion) 
319-20. Producer-gas fired Maerz-type open hearth furnaces ; 
description of 2-yr old 100-ton furnace and its performance 
at Denain steelworks in production of killed or rimming, extra 
mild or mild, very low phosphorus steel from solid basic 
bessemer pig iron; initial difficulties because of too low roof ; 
present efficiency is expected to increase with use of basic 
roof lining. 

Fours Venturi chauffés au gaz de gazogénes, J.CAMBON. 
Revue de Metallurgie v 56 n 5 Nov 1959 p 303-8, Producer- 
gas fired Venturi-type open hearth furnaces; experience with 
two 20-yr old 70-80 ton furnaces at Denain works producing 
extra low carbon deep drawing rimming steel; flame direction 
control was found difficult beyond 200 heats, checkers too low 
to be efficient, and construction of roof and burners too time 
consuming; in general, type of furnace is considered obsolete. 


La notion de quantité de mouvement au bruleur et le chauf- 
fage des fours Martin, M.RIVIERE. Revue de Métallurgie 
vy 57 n 4 Apr 1960 p 297-301. Concept of ‘‘quantity of move- 
ment” at burner applied to firing of open hearth furnaces ; 
theoretical discussion of principles of free jets, and of factors 
determining intensity of combustion in open hearth furnaces 
fired with preheated lean gas or with calorie-rich fuel. 


Neues Verfahren zur Beheizung von Siemens-Martin-Oefen 
mit Kaltgas und Oel, W.SCHMITT, O.DAERMANN. Stahl u 
Eisen v 80 n 9 Apr 28 1960 p 616-21. New method of firing 
open hearth furnaces with cold coke oven gas and oil; de- 
scription of development of burners with several thin nozzles 
that, together with fuel adjustment, enable characteristics of 
flame to be regulated so that flame during melting-down 
period differs from flame during finishing period; results of 
experience on 30-, 75-, and 90-ton furnaces. 


Ob izmenenii pokazatelya otsenki raboty martenovskikh pe- 
chei, Stal vy 19 n 7 July 1959 p 604-14; see also English 
translation in Stal in English n 7 July 1959 p 510-17. Three 
discussion articles on evaluating efficiency of open hearth 
furnaces are presented as follows: Changing performance 
index for OH furnaces, D.A.SSMOLYARENKO, N.I.EFANOV, 
S.S.LEVITIN, 604-9 (510-14) ; Evaluation of productive capac- 
ity on basis of hourly furnace productivity in calendar time, 
A.N.MOROZOV, M.M.PISCHIKOV, 610-12 (514-16); Hourly 
output as rational index for assessing productive capacity of 
OH furnaces and shops, A.M.POCHTMAN, 613-14 (516-17). 


Open Hearth Combustion and its Control, ALHOGG, C.HOL- 
DEN. Iron & Steel v 33 n 4, 5 Apr 1960 p 1389-44, May 
p 191-6. Apr: Heat transfer and furnace design; available 
heat, other factors which determine rate of heat transfer; 
effect of flow patterns of combustion air and waste gases on 
combustion and heat transfer. May: Burner design; pressure 
jets, mechanical atomizers and twin fluid atomizers ; theoretical 
considerations on high momentum burners; atomizing agent 
type; effect of adding oil; practical burners; instrumentation 
and control; measurement errors; stabilization of values re- 
quired; control of inputs; furnace reversal; heat transfer 
control. 25 refs. 

Orientation et résultats pratiques des recherches etc, L. 
SEPTIER, M.RIVIERE, G.HUSSON. Revue de Métallurgie 
v 57 n 4 Apr 1960 p 303-10. Direction, and practical results, 
of recent French studies undertaken to improve firing practice 
in open hearth; summary of methods by which open hearth 
efficiency was improved over past 10 years; principal ones 
are: increase of dynamics of reactions at burners, improve- 
ment of heat transfer, use of multiple burnevs, and controlling 
oxidation during melting; bibliography of detailed reports. 


Perekidka klapanov na martenovskikh pechakh s pomoshch’ 
yu integriruyushchego rele vremeni, Ya.S.PINUS. Stal v 20 
n 1 Jan 1960 p 39-41; see also English translation in Stal in 
English n 1 Jan 1960 p 32-4. Automatic valve reversal by 
integrating time relay equalizes checker temperatures at two 
ends of open hearth furnace much better than valve reversal 
based on difference between air checker bottom temperatures. 


Use of Oxygen Lances and Basic Brick in Open Hearth 
Furnace Roofs, H.A.PARKER, P.SCHANKE, Jr. Indus Heating 
v 27 n 6, 7 June 1960 p 1213-14, 1216, 1218, 1220, 1222, 1224, 
1226, 1228, 1260, July p 1483-4, 1486, 1488, 1490, 1492, 1494, 
1497, 1498, 1502, 1505; see also Blast Furnace & Steel Plant 
v 48 n 1 Jan 1960 p 68-74, 78-80. Indexed in Engineering 
Index 1959 p 947 from Am Iron & Steel Inst—Paper for 
meeting Nov 19 1959. 


Vliyanie osnashchennosti martenovskikh tsekhoy na proizvod- 
stvennye pokazateli, V.SOBOLEV. Stal vy 19 n 7 July 1959 
p 658-61; see also English translation in Stal in English 
n 7 July 1959 p 553-5. Influence of equipment of open hearth 
shops on production indices; intensification of open hearth 
working results in some melt periods being worked simul- 
taneously in several furnaces; this requires greater amount of 
auxiliary mechanical equipment compared with that needed 
fur average volume of work. 


Charging. See Cranes—Iron and Steel Plants. 


Control. 


Cooling. 
Design. 
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My 


OPEN HEARTH FURNACES—Continued 
Combustion. 


See Open Hearth Furnaces—Control; Open Hearth 
Furnaces—Design ; Open Hearth Furnaces—Fuels ; Open Hearth 
Furnaces—Waste Heat Utilization. 


See also Iron and Steel Plants—Automation, 


Automatie Control of Open Hearth Furnaces, K.A.STEELE. 
Instrument Practice v 14 n 6 June 1960 p 647-52. How faster 
working and reduction of losses in furnace operation can be 
achieved by centralized control of roof temperature, furnace 
pressure, reversal, and oxygen introduction; features of con- 
trol methods and instrumentation involved. 


Nepreryvnoe opredelenie teplopogloshcheniya vannoi marte- 
novskoi pechi, V.G.LISIENKO, N.I.KOKAREV. Stal v 20 n 1 
Jan 1960 p 89-92; see also English translation in Stal in 
English n 1 Jan 1960 p 72-5. Continuous determination of 
heat absorption by open hearth furnace baths: simplified 
method of determining heat absorption using radiation pyrom- 
eters sighted on uptake walls is described; how method can 
be used by considering relationship between wall temperatures 
and those of air and combustion products. 


Primenenie peviskopicheskogo metoda izmereniya tempera- 
tury svoda martenovskoi pechi, I1.G.MITIN, Yu.I.VORONOV. 
Stal v 19 n 10 Oct 1959 p 893-7; see also English translation 
in Stal in English n 10 Oct 1959 p 742-5. Periscope method of 
measuring open hearth furnace roof temperature; method 
described enables maximum temperature zones to be located; 
it also reduces effect of flame on pyrometer readings ; two peri- 
scopes must be installed at roof knuckles at furnace ends for 
controlling roof temperature. 


Progressive Instrumentation—One Key to Better Future, 
D.E.BROPHY. Blast Furnace & Steel Plant v 48 n 1 Jan 1960 
p 45-50. In Colorado Fuel and Iron Corp’s No. 17 open hearth 
furnace six instrumentation and control requirements were 
built into complex and up-to-date panel by Leeds and North- 
rop Co; roof temperature, atomizer to liquid fuel ratio control, 
steam flow metering, fuel air ratio control; BTU and air flow 
measurement, and furnace pressure; control operations de- 
scribed. 


Svyazannoe avtomaticheskoe regulirovanie teplovogo rezhima 
martenovskikh pechei, V.N.TIMOFEEV, G.I.SHIROKOV, M.M. 
GORDON, B.G.GUTNER, G.A.PETROV, IN.MIKHAILOV. 
Stal v 19 n 12 Dee 1959 p 1071-7; see also English translation 
in Stal in English n 12 Dee 1959 p 880-5. Combined automatic 
regulation of open hearth furnace heating conditions; experi- 
mental operation of furnace at Nizhne-Tagil’ combine using 
new combined automation system has shown that furnace 
output can be raised by about 10% and specific fuel con- 
sumption reduced by 5%. 


See Open Hearth Furnaces—Waste Heat Utilization. 


Aerodynamics of Open-Hearth Furnace as Means of 
Controling Processes of Combustion and Heat Exchange, M.A. 
GLINKOV. Iron & Steel Inst—J v 196 pt 1 Sept 1960 p 1-14; 
see also abstract in Iron & Steel v 33 n 14 Dec 19 1960 
p 622-8. Account of Soviet research on aerodynamics of open 
hearth furnace; many doubtful questions were clarified in 
studies using models and also under production conditions ; 
results obtained provide scientific basis of OH port design; 
further progress depends on development of calculating tech- 
niques which are still far behind what is required in practice. 
36 refs. 


Effect of Flow Distribution on Air Preheat in Open-Hearth 
Furnace, J.;CHAPMAN, W.MONTGOMERY. Iron & Steel Inst 
—J v 196 pt 1 Sept 1960 p 15-28; see also abstract in Iron & 
Steel v 33 n 14 Dec 19 1960 p 640-5 (discussion) 685-7. Inves- 
tigations at Templeborough melting shop of Steel, Peech and 
Tozer into flow of air and waste gases through cold open 
hearth furnace regenerators, showed severe maldistribution ; 
by use of suitably disposed baffles and guides in flues, regen- 
evators, and on bridgewall, it has been shown that improve- 
ments in distribution can be achieved; after these modifica- 
tions air preheats were increased and savings in fuel effected. 


Entwicklung des Siemens-Martin-Ofens mit neuem Profil, 
E.BOELENS. Radex Rundschau n 2 Apr 1960 p 71-85. Develop- 
ment of new open hearth furnace design; characteristics and 
advantages; results achieved with three 33-ton units equipped 
with silica roof and operating with entirely cold charge; 
evolution of Maerz-Boelens all basic furnace; future develop- 
ment. (In German and French). 


Flow Patterns in Three-Dimensional Shapes, N.P.BACON, 
J.H.CHESTERS, I.M.D.HALLIDAY. Iron & Steel Inst—J v 
195 pt 3 July 1960 p 286-92; see also abstract in Iron & 
Steel v 33 n 14 Dec 19 1960 p 619-22 (discussion) 682-4. 
In open hearth furnace design research, earlier work on two- 
dimensional flow patterns has been followed by studies on 
cubes, spheres, cones, cylinders, and other three-dimensional 
shapes; with solids of revolution or shapes produced by side- 
ways translation, basic flow pattern can be predicted from 
two-dimensional studies; new factors are, however, found, 
notably swirl; aerodynamic background to combustion and 
heat transfer studies, 


OPEN HEARTH FURNACES—Continued 


Spring Suspension Cuts Roof Brick Wear. Steel v 146 n 23 
June 6 1960 p 106, 108. Design that permits free rise and fall 
of open hearth roof to accommodate varying temperatures is 
achieved by use of pivoted beams anchored to front and back 
wall buckstays; magnesite chrome roof refractories are hung 
from steel framework supported by coil spring system; roof 
installed by Geo P Reintjes Co has enabled open hearth furnace 
to accomplish 306 heats. 


Vliyanie razmeroy golovok na proizvoditel’nost martenoy- 
skikh pechei, M.M.KOTROVSKII, V.G.PARAMONOV. Stal v 
20 n 2 Feb 1960 p 111-17; see also English translation in 
Stal in English n 2 Feb 1960 p 92-6. Influence of port 
dimensions on open hearth furnace output; study of perform- 
ance of various types of ports in 370-ton furnaces, with oxygen 
fed into flame, has provided rules for selecting best port 
designs. 


Dust Control. See Dust Collectors—Electric ; 
Plants—Dust Problems. 


Fuels. Abschliessender Bericht ueber generatorgasbeheizte 30-t- 
Siemens-Martin-Oefen ete, A.SCHOEBERL, E.PINK. Radex 
Rundsechau n 5 Oct 1960 p 248-56. Final report on producer 
gas-heated 30-t open hearth furnaces with roof life of over 
2000 heats; importance of adequate gas and air port sections 
for combustion; good results obtained with basic checker 
bricks in air chamber; data presented on seven furnace cam- 
paigns with roof lives up to 2672 heats; hourly output of 30-t 
furnaces with cold charge and high grade steel production com- 
pared with conventional open hearth furnaces. 


Atomization of Open Hearth Fuel Oil with High-Pressure 
Gas, J.D.WELLS, G.L.ROGERS, Jr. Iron & Steel Engr v 36 
n 12 Dec 1959 p 87-92 (discussion) 92-4. Changeover from 
firing open hearths at Sheffield Div, Armco Steel Corp, Hous- 
ton, Tex, with I]-p natural gas and Bunker C fuel oil atomized 
by steam in single combination burner, to using h-p gas in 
burners for atomizing fuel oil brought about higher flame 
temperatures, resulting in fuel savings; other advantages are 
increased production and better refractory life. 


Chauffage du four Martin au gaz naturel, F.BARTU. Revue 
de Metallurgie v 57 n 2 Feb 1960 p 107-14 (discussion) 114-16. 
Firing of open hearth furnaces with natural gas; summary 
of different practices employed in United States and European 
countries; characteristics of process; it is pointed out that 
economics are affected by local conditions. 


Iron and Steel 


Emploi de combustible gazeux froid pour le chauffage des 
fours Martin, G.DECAMPS. Revue de Métallurgie v 57 n 5 
May 1960 p 3897-9 (discussion) 399-400. Use of cold gaseous 
fuel in firing open hearth furnaces; experience on 135-ton 
furnace (at Ijmuiden) melting deep drawing steel from cold 
metal charge; with gas at burner under excess pressure of 
1 kg, 80% of calories consumed came from gas, rest from 
atomized fuel oil; heat consumption and furnace life were 
not affected; production increased about 6%. 


Emploi en Italie du gaz naturel pour le chauffage des fours 
Martin, C_BARBAZANGES, I.GARDINI. Revue de Métallurgie 
v 57 n 2 Feb 1960 p 95-105 (discussion) 105-6. Use, in Italy, 
of natural gas for firing open hearth furnaces; description of 
technique; tabulated results obtained at several plants are 
compared with those for other fuels; gas is sulphur free 
and of high calorific value; economics seem favorable. 


Exploitation des fours Martin modernes chauffés au fuel a 
l’Usine des Dunes, J.BERTHELET. Revue de Metallurgie v 56 
n 5 Nov 1959 p 314-19 (discussion) 319-20. Operation of modern 
fuel-oil fired Maerz-type open hearth furnaces at Dunes works 
of Société des Aciéries et Forges de Firminy; design and 
performance of two 80-ton furnaces operated since 1955 and 
1957, respectively ; improvement of initial efficiency by increas- 
ing draft through installation of waste heat boiler and using 
oval brick in checkers; experiments with atomized fuel. 


Issledovanie raboty 250-t martenovskoi pechi na koksovom 
gaze, V.S.KOCHO, M.P.SABIEV, V.I.GRANKOVSKII, E.A. 
PLOSHCHENKO, Yu.D.MOLCHANOV. Stal v 19 n 9 Sept 
1959 p 796-802; see also English translation in Stal in English 
n 9 Sept 1959 p 662-6. Performance of coke oven gas fired 
250-ton open hearth furnace; conversion of large furnaces to 
firing by preheated low pressure coke oven gas only, indicated 
possibility for subsequent elimination of carburization of gas 
by fuel oil, without causing deterioration in performance. 


Perevod 220-t martenovskoi pechi na otoplenie prirodnym 
gazom, N.N.DOBROKHOTOV, I1.KOBEZA, K.A.GREBEN, 
L.D.YUPKO, V.T.GARCHENKO, A.L.TURUBINER. Stal v 20 
n 1 Jan 1960 p 29-32; see also English translation in Stal 
in English n 1 Jan 1960 p 24-6. Converting 220-ton open 
hearth furnace to natural gas firing; new method of con- 
verting furnaces fired by mixture of coke oven and blast 
furnace gas to operate on natural gas only, developed by 
Ukrainian Academy of Sciences, together with Zaporozh’e 
steelworks ; no special organization of fuel oil supplies needed ; 
cost reduced and steel quality improved. 
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Rabota 400-t martenovskoi pechi na poputnom neftyanom 
gaze, F.D.VORONOV, A.G.TRIFONOV, S.E.KHUSID, E.I. 
DIKSHTEIN, E.V.VAL’PITER, Yu.B.SNEGIREV, V.G.ANTI- 
PIN. Stal v 20 n 7 July 1960 p 594-8; see also English transla- 
tion in Stal in English n 7 July 1960 p 476-80. Operation of 
400-ton open hearth furnace on byproduct oil gas; thermal 
performance improved, steelmaking process simplified and 
furnace output increased, with simultaneous reduction in fuel 
consumption per ton of steel and in net cost of metal pro- 
duced. 


Vyplavka kachestvennoi stali y martenovskikh pechakh, 
otaplivaemykh prirodnym gazom, V.A.KUDRIN, G.N.OILKS, 
S.P.SOROKIN, Yu.M.NECHKIN, M.V.GLUSHTSOV, B.P.NAM, 
M.P.LAPSHOVA, A.A. YUDSON, O.D.PETRENKO, V.P.ADRI- 
ANOVA. Stal v 20 n 7 July 1960 p 599-602; see also English 
translation in Stal in English n 7 July 1960 p 480-3. Melting 
of high-grade steel in natural gas fired open hearth furnaces ; 
intensive frothing or slag foaming in heats reduces carbon 
oxidation rate and increases hydrogen concentration in metal; 
fuller use of economic advantages of natural gas achieved by 
increasing kinetic energy of flame and by changing slag con- 
ditions. 


Vyplavka kachestvennykh i vysokokachestvennykh martenov- 
skikh stalei na sernistom i vysokosernistom mazute, V.P. 
FILATOV, P.P.SEMENENKO, N.I.KOKAREV, A.G.KAPI- 
CHEV, S.F.ALEKSANDROV. Stal v 20 n 1 Jan 1960 p 36-9; 
see also English translation in Stal in English n 1 Jan 1960 
p 30-2. Production of high grade open hearth steel in furnaces 
fired with sulphurous fuel oil; use of sulphurous or high sulphur 
fuel oil which has been first gasified in former gas uptake or 
by igniting liquid oil in furnace chamber with short flame, 
makes it possible to produce high grade steel containing up 
to 0.25-0.035% sulphur. 


Maintenance and Repair. See Operations Research; Oxygen 
Cutting. 


Models. See Open Hearth Furnaces—Design. 
Oxygen Blast. See Steel Manufacture—Oxygen Blast. 
Photography. See Photography—lIndustrial Applications. 


Refractory Materials. See also Iron and Steel Plants—Refrac- 
tory Materials; Open Hearth Furnaces—Design; Photography 
—Industrial Applications; Refractory Materials. 


Basic Oxygen Furnace Refractories, B.L.DORSEY. Am Cer 
Soc—Bul v 39 n 5 May 1960 p 261-3. Practical experience at 
Aliquippa Works of Jones & Laughlin Steel Corp; burned 
magnesite key and arch brick are used for permanent furnace 
lining; working lining of tar bonded refractories is backed 
up with 41%-in. tamped tar dolomite mix; information is given 
on furnace design, metal and fluxes used, slag analysis, service 
conditions to which refractories are subjected and service life. 


Effect of Faster Driving on Thermal Efficiency and Roof 
Wear, C.HOLDEN, A.HOGG. Iron & Steel Inst—J v 194 pt 1 
Jan 1960 p 1-12. In trials of higher firing rate with twin 
burners and basic roof at Steel, Peech and Tozer, measure- 
ments of roof thickness were made at positions distributed 
over whole of main furnace crown; rate of wear of roof 
assessed at various stages during whole campaign; effect of 
varying positions of burners on temperature and iron oxide 
deposited at these positions studied and attempt made to 
assess their effect on refractory wear; thermal efficiency of 
furnace also measured. 


Spalling Parameters of Silica Open-Hearth Roof Brick De- 
termined by Hot-Plate Test, G.R.EUSNER, K.K.KAPPMEYER. 
Am Cer Soc—Bul v 39 n 9 Sept 1960 p 448-52. During past 
decade, quality of roof brick has been substantially improved, 
results being increase in refractoriness and decrease in low 
temperature spalling resistance; hot plate was developed to 
evaluate this type of spalling in laboratory and commercial 
brick ; increased Fe2Os content and coarse grain sizing increase 
spalling resistance; it is possible to have high spalling resis- 
tance with good physical and mechanical properties. 


Ueber die Korrosion von flussmittelarmen Silika-Gewoel- 
besteinen, S.KIENOW. Stahl u Eisen v 80 n 13 June 23 1960 
p 882-8. Corrosion of low-fluxing silica brick in roof of 80- 
ton open hearth furnace after 659 heats; chemical and miner- 
alogical analyses, and investigation of change of porosity, of 
four zones (cristobalite, tridymite, transition, and unslagged) 
of used brick; mechanism of “pitting”? corrosion. 


Usloviya raboty svoda martenovskoi pechi pri podache kislo- 
roda v fakel i v vannu, M.M.DVORKIND. Stal v 20 n 2 
Feb 1960 p 117-21; see also English translation in Stal in 
English n 2 Feb 1960 p 97-100. Operating conditions of open 
hearth furnace roofs in case of oxygen-enriched flame and 
bath; increased concentration of furnace dust and carbon 
monoxide content in area below roof results in somewhat 
shorter life. 


Regenerators. See Open Hearth Furnaces—Waste Heat Utiliza- 
tion. 


Roofs. See Open Hearth Furnaces—Refractory Materials. 


OPEN HEARTH FURNACES—Continued 


Tapping. Ein neues System zum Abstechen des Stahles in zwei 
Pfannen, M.ROMITI, W.SCHREIBER. Radex Rundschau n 6 
Dec 1959 p 698-703. New system for tapping heat of open 
hearth furnaces in two ladles; design and operation of simple 
device for tapping into two or more ladles described; satis- 
factory results obtained. (In German and Italian). 


Temperature Control. See Open Hearth Furnaces—Control. 


Temperature Measurement. See Open Hearth Furnaces—Con- 
trol; Photography—lIndustrial Applications; Pyrometers. 


Waste Heat Utilization. See also Gas Purification. 


Ein neues Heisskuehlsystem fuer metallurgische Oefen, F. 
BUKAU. Neue Huette v 5 n 6 June 1960 p 337-48. New hot 
water cooling system for metallurgical furnaces; summary of 
theoretical principles of hot water cooling and of known 
designs used for cooling open hearth doors and utilizing gen- 
erated steam; detailed description of new design, using natural 
instead of forced circulation; special problems and operation ; 
experience economics, and comparison of new with other 
systems. 22 refs. 


Influenza sul ricupero di calore al forno Martin dell’umidita 
dell’aria di combustione, A.RAMACCIOTTI. Metallurgia Ita- 
liana v 52 n 7 July 1960 p 423-33. Influence of humidity of 
combustion air on performance of open hearth regenerator ; 
study developed on basis of accurate calculation of heat 
transfer indicates that variations of humidity in combustion 
air are such as to produce unsuspected effects on efficiency 
and on temperature conditions of regenerators. 


OPEN HEARTH SLAG. See Slag. 


OPEN PIT MINING. See Coal Mines and Mining—Open Pit; 
Mines and Mining—Open Pit. 


OPERATIONS RESEARCH 


See also Air Transportation; Industrial Management; In- 
ventory Control; Machine Shop Practice; Military Engineering ; 
Mining Engineering—Research; Mining Exploration; Petro- 
leum Transportation; Production Planning and Control; Pulp 
Manufacture—Sulphate Process; Quality Control; Statistical 
Methods; Time and Motion Study; Traffic Surveys. 


Applying Methods Engineering and Planning Team Ap- 
proach at Frigidaire Division, R.J.SCHMIDT. Gen Motors 
Eng J v 7 n 2 Apr-May-June 1960 p 19-22. Approach taken 
to solve new model assembly problems; functions of planning 
team are to develop most effective plan for manufacturing 
product, and to assist in putting plan into operation; use of 
methods laboratory to plan each operation and to train machine 
operators, assemblers, and supervisors; team prevents many 
production problems. 


Applying Operational Research in Steel Industry, R.H. 
COLLCUTT. Brit Steelmaker v 25 n 12 Dee 1959 p 414-17, 
420-2; see also Iron & Coal Trades Rev 180 n 4775 Jan 22 
1960 p 189-96. How operational research helped to solve 
problems in import of iron ore, proposed replacement of 
hammer shop by forging press, and scheduling of open hearth 
furnace repairs. 


Constructs, Models, and Systems, F.B.QUACKENBOSS, A.V. 
BUTTERWORTH. SAE—Paper n 113C for meeting Jan 11-15 
1960 13 p. Paper describes systems from three aspects: his- 
torical (from Newton and Laplace to present), philosophical 
(treating parallel between learning process and systems view- 
point) and practical, in which specific examples of systems 
are presented; it is pointed out how solutions of systems 
problems which contain people employ concepts and mathe- 
matical techniques, largely borrowed from physical and en- 
gineering sciences. 


Decision Making in Engineering, W.T.NICHOLS, R.E.HEIT- 
MAN. ASME—Paper n 59-MGT-6 for meeting Sept 17-18 1959 
12 p. New techniques associated with operations research, ad- 
vanced mathematics and computers in engineering decision 
making; exceptional computer speeds allow use of complex 
mathematical methods for accurate solution of intricate design 
problems ; computers can make automatic decisions and pro- 
gram themselves, and may one day compete with man in 
purely intellectual decisions. 


Decomposition Principle for Linear Programs, G.B.DANT- 
ZIG, P.WOLFE. Operations Research vy 8 n 1 Jan-Feb 1960 
p 101-11. Technique for decomposition of linear program that 
permits problem to be solved by alternate solutions of linear 
sub-programs representing its several parts, and coordinating 
program that is obtained from parts by linear transformations. 


Generalized Equipment Replacement Study, S.E.DREYFUS. 
Soe Indus & Applied Mathematics—J v 8 n 8 Sept 1960 p 425- 
35. Method for calculating time of replacement of durable or 
obsolete equipment is presented under various assumptions ; 
formulation of problem permits technological change to be 
considered ; technique is given for rendering optimal replace- 
ment decision; method is of possible interest to industrial 
firms and military organizations. 
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OPERATIONS RESEARCH—Continued 


Industrial Engineering Techniques and Operations Re ch 
E.RICHMAN, S.EHRENFELD. J Indus Rng Viton 1 paNay. 
Dec 1959 p 439-45, Historical development of traditional tech- 
niques of industrial engineering are presented to show by 
simple example contribution of operations research ; survey 
of other analysis techniques as follows: techniques developed 
for allocation problems: linear programming, input-output 
analysis; flow problems, waiting lines of queueing problems; 
replacement (or renewal) problems; Monte Carlo technique. 


Integration of Operations Research into Firm, A.H.RUBEN- 
STEIN. J Indus Eng v 11 n 5 Sept-Oct 1960 p 421-8. There 
are three phases observable in initiation and integration of 
new staff function; in each of these phases, management has 
design decisions to make whose effect on success of new func- 
tion can be direct and decisive; three sets of strategic design 
decisions considered are: objectives and tasks assigned to and 
undertaken by OR activity, operating conditions under which 
vay function is performed, and resources assigned to OR activ- 
ity. 

Integro-Differential Equation for Markov Process, R.H. 
BOYER. Soc Indus & Applied Mathematics—J v 7 n 4 Dec 
1959 p 473-85. Equation presented describes stochastic proper- 
ties of fluctuating quantity of stored material when flow into 
and out of storage system behaves in particular stationary 
random manner; applications to theory of inventories, and 
theory of queues and waiting times. 


Mathematical Tools in Optimization of Operations, W.W. 
LEUTERT. World Petroleum Congress, Fifth—Proc New York, 
N.Y. June 1959 Sec IX p 133-40 (discussion) 140-6. Mathe- 
matical tools are applied to mathematical model of operation 
under study; it is possible and feasible to construct mathe- 
matical model of entire integrated oil company; this model 
provides required accuracy. 


Mechanisms for Linear Programs, F.W.SINDEN. Opera- 
tions Research v 7 n 6 Nov-Dec 1959 p 728-39. Representation 
of linear programs by simple mechanisms compounded of 
strings and rods which render immediately evident, particularly 
facts related to duality; example of modeling transportation 
problems. 


Method for Solving Fixed-Charge Problem and Its Applica- 
tion, G.A.CROES. World Petroleum Congress, Fifth—Proc New 
York, N.Y. June 1959 See IX p 107-18 (discussion) 118-19. 
General solution to mathematical problem with wide applica- 
bility, so-called ‘“‘fixed-charge’”’ or “‘distribution of facilities’’ 
problem; optimum number, location and size of intermediate 
storage points between refinery and widely distributed chain 
of service stations; optimum number, location and size of 
block stations in oil field; optimum number and location of 
drilling sites for deviated drilling. 


On Class of Transportation Problems, A.GILL. J. Mathema- 
tics & Physics v 39 n 1 Apr 1960 p 76-82. Problem is that 
of transferring one object at a time from source to destination 
until all are relocated; sequence of pick-up is called schedule 
and total number of cells traversed is length of schedule; 
algorithmic method is developed to optimize schedule by 
minimizing length. 


Optimal Persistence Policies, J.MacQUEEN, R.G.MILLER, 
Jr. Operations Research v n 3 May-June 1960 p 362-80. 
Analysis of problem of whether or not search activity should 
be started and, if started, whether or not it should be con- 
tinued; mathematical model, giving rise to general functional 
equation for which existence and uniqueness conditions are 
given; examples of investment, random selection, parking, and 
quiz-show problems. 


Optimal Search Strategies, E.N. GILBERT. Soe Indus & 
Applied Mathematics—J v 7 n 4 Dec 1959 p 413-24. Strategies 
found for case where switching is involved; switching time S 
is considered part of search time to be minimized; among 
examples cited are search for enemy unit on one of two 
battlefronts, and search for item of information stored in one 
of two memories. 


Optimum Search Routines for Automatic Fault Location, Sis 
FIRSTMAN, B.GLUSS. Operations Research v 8 n 4 July-Aug 
1960 p 512-23. Extension of model by G.GLUSS (see Engineer- 
ing Index 1959 p 950) in order to dictate strategies that 
minimize expected cost (in time) of locating fault in complex 
system of equipment; strategies are specialized for use with 
automatic testing equipment. 


Overall Viewpoint of Systems Analysis, M.M.FLOOD. SAE— 
Paper n 113A for meeting Jan 11-15 1960 15 p. Definition of 
term which is applied to preliminary design studies of very 
complex man-machine systems; four main steps are: system 
concept, feasibility, development monitoring, and evaluation 
testing; use of techniques is illustrated by example relating 
to industrial inventory control system design problem ; second 
example makes use of model developed and used by Operations 
Research Dept, Univ Michigan for design and evaluation 
studies of antiaircraft weapon system. 


Properties of Recurrent-Event Processes, W.S.JEWELL. 


OPERATIONS RESEARCH—Continued 


Operations Research v 8 n 4 July-Aug 1960 p 446-72. Rela- 
tion between distributions of spacings between events, and 
cumulative number of events that occur in given time in- 
terval; it is shown that different results are obtained for 
latter class of distributions (state probabilities) and their 
averages, depending upon location of origin of measurement 
interval relative to process. 18 refs. 


Replacement and Expansion of Durable Equipment, F.W. 
SINDEN. Soe Indus & Applied Mathematics—J v 8 n 3 Sept 
1960 p 466-80. For each of several proposed policies of certain 
facility providing service for growing population, e.g. a power 
plant, transportation system, transmission facilities, etc, 
cumulative cost as function of time is calculated; method is 
proposed for selecting optimal function which is one which 
accompanies most economical policy; application of results to 
simple expansion is given. 


Simplified Approach to Waiting Lines, §S.L.KNOWLTON. J 
Indus Eng v 10 n 6 Nov-Dee 1959 p 423-5. Method for handling 
such cases, with minimum of mathematics, is presented and 
procedure developed by means of simplified maintenance ex- 
ample extracted from studies made by Research and Develop- 
ment Center, Kimberly-Clark Corp; formulation of problem, 
collection of data, and compilation of cost data; example in- 
volves group of 20 machines serviced by two mechanics. 


Solution Methods for Waiting Line Problems, J.R.SHEL- 
TON. J Indus Eng v 9 n 4 July-Aug 1960 p 293-303. Outline 
of general principles of waiting line system analysis and ap- 
plication of appropriate solution methods at Port of New 
York Authority; collection of formulas and working curves 
is included covering broad range of more common problem 
types; illustration of direct-image simulation method showing 
logical flow sequence structure of model for simple single- 
stage queueing system. 


Solving Linear Programming Problems with Variable Pa- 
rameters, C.M.SHETTY. J Indus Eng v 10 n 6 Nov-Dec 1959 p 
433-8. Paper provides methodology for study of system when 
values of parameters are either subject to change or not 
deterministic; for instance, such situation arises when ex- 
penditure to increase rate of production is being considered ; 
change in constants of problem is stated, and steps in algorithm 
given and illustrated by example. 


Strategy, Tactics, Weapons Systems and Men, E.A.JOHN- 
SON. SAE—Paper n 113B for meeting Jan 11-15 1960 39 p. 
Systems analysis deals primarily with future of system and 
uncertainty in expectation of particular value of particular 
technologically dependent system parameter; it is rate of in- 
crease of new technical knowledge that provides raw material 
for systems change; effect of this knowledge on weapons de- 
velopment is shown and illustrated by examples. 


Systems Engineering and Operations Research, E.F.THODE. 
Mass Production v 36 n 3 Mar 1960 p 69-73, 129-33. Definition 
of two related approaches to introduction of greater amount 
of scientific rigor to art of industrial operation and manage- 
ment; distinction between two areas of effort is shown by 
examining characteristics of representative problem of each 
type; philosophy and techniques; system models; use of com- 
puters, classic problems and models; applications to process 
industries. 

Transient Behavior of Single-Server Queuing Processes 
with Recurrent Input and Exponentially Distributed Service 
Times, L.TAKACS. Operations Research v 8 n 2 Mar-Apr 
1960 p 231-45. Determination of probabilities for distribution 
of number of services in busy period; stochastic behavior of 
process; probability law of busy period. 


Ueber ein Warteproblem aus der Vermittlungstechnik, H. 
STOERMRER. Zeit fuer Angewandte Mathematik u Mechanik 
v 40 n 5-6 May-June 1960 p 236-46. Waiting problem from 
communications technology; for central steering mechanism 
working with constant holding time, distribution of waiting 
calls is treated under assumption that calls are handled ac- 
cording to system of priorities with m different steps; it is 
then assumed that there is chance correlation between any one 
waiting call and one of these steps; in limit as m goes to 
infinity, closed expression is obtained for distribution of wait- 
ing times. 

Waiting Lines with Heterogeneous Servers, H.GUMBEL. 
Operations Research v 8 n 4 July-Aug 1960 p 504-11. Analysis 
of influence of heterogeneity among servers such as clerks, 
repairmen, etc, upon performance of service system under 
‘Poisson-exponential’ operating assumptions; only steady-state 
probabilities are considered. 


OPTICAL FILTERS 


See also Infrared Rays—Detectors ; Luminescence and Lumi- 
nescent Materials. 


Characteristics of Phase-Dispersion Interference Filter, P.W. 
BAUMEISTER, F.A.JENKINS, M.A.JEPPESEN, Optical Soc 
America—J v 49 n 12 Dee 1959 p 1188-90. Prediction of pass 
bands for normal and oblique incidence in phase-dispersion 
filters having dielectric multilayers; experimental results for 
31-layer filter. 
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Die optischen Eigenschaften von  Interferenzfiltern bei 
Messung mit endlich breiten Spektralbereichen, G.KOPPEL- 
MANN, K.KREBS. Zeit fuer Physik v 157 n 5 1960 p 592-600. 
Optical properties of interference filters during measurements 
in finite width of spectral range; special procedure of evalua- 
tion permitting very accurate determination of both half- 
width and position of transmitted spectral range; method for 
eliminating errors in determination of optical properties of 
filters, due to finite width of spectral range. 


Ein Polarisations-Interferenzfilter, F.BAYER-HELMS. Optik 
vy 16 n 8 Aug 1959 p 472-84. Polarization interference filter ; 
properties of Evans filter consisting of three split elements ; 
how degree of transmission of polarization interference filters 
can be doubled by use of Wollaston type polarizers. 


Interference Filters, HLHENDERSON. Contemporary Physics 
vy 1n 6 Aug 1960 p 467-78. Account of application of thin- 
film interference to production of both anti-reflection and 
high reflection coatings on glass, and recent developments 
of multiple film, Fabry-Perot, and frustrated total internal 
reflection filters; applications include ‘cold mirror’ which 
reflects visible light and transmits infrared and ‘dichroic 
mirror’ used for color separation in color television camera 
which is described briefly. 


Interference Light Filters of Multilayer Dielectrics, T.N. 
KRYLOVA. Optics & Spectroscopy (English translation of 
Optika i Spektroskopiya) v 6 n 6 June 1959 p 511-12. Charac- 
teristics of interference light filters, consisting of alternate 
layers of dielectrics (titanium dioxide and silicon dioxide), 
obtained from easily hydrolyzing compounds; by replacing 
transparent layers of silver with multilayer dielectrics, filters 
were obtained which passed 80% of light with negligible 
bandwidths ; using indicated substances samples of stable filters 
for range 380-850 mu were obtained. 


Transmission of ‘Cutoff’? Glass Filters Employed in Solar 
Radiation Research, A.KK.ANGSTROM, A.J.DRUMMOND. Opti- 
cal Soc America—J v 49 n 11 Nov 1959 p 1096-9. Temperature 
dependence of wavelength position of lower sharp cutoff of 
Schott glass filters; formulas for filter transmission ; principal 
results for OG1, RG2, and RG8 filters. 


Ueber die Herstellung von Gelatinefiltern mit vorgeschrie- 
bener  ortsabhaengiger Durchlaessigkeit, E.HEYNACHER. 
Zeit fuer Instrumentenkunde v 68 n 3 Mar 1960 p 63-4. Prep- 
aration of gelatin filters of given local transparency. 


Ultraviolet Transparent Alkali Metal Filters, C.H.SHAW, 
W.T.FOREMAN. Optical Soe America—J v 49 n 7 July 1959 
p 724-8. Cells of ultraviolet transparent fused quartz were 
produced and filled with sodium-potassium alloy; filters, while 
opaque in visible, are transparent in ultraviolet, with cutoff 
wavelength lying between that for pure sodium and pure potas- 
sium and determined by alloy composition; formula for cal- 
culating cutoff wavelength is proposed and tested; optical con- 
stants for alloy were determined and are compared with those 
of pure metals and with Kronig’s theory. 


OPTICAL INSTRUMENTS 


See also Astronomy—Instruments; Binoculars; Cameras ; 
Densitometers ; Dividing Engines; Electron Diffraction Appara- 
tus; Fluorometers; Gas Turbines—Inspection; Instruments ; 
Interferometers ; Machine Shop Practice; Measurements ; Micro- 
scopes; Monochromators; Nephelometers; Optics; Planeta- 
riums; Pyrometers; Satellites—Instruments; Smoke Density 
Measurement; Spark Plugs; Spectrographs; Spectrometers ; 
Spectrophotometers ; Surveying Instruments ; Telesc_pes ; 
X-Ray Apparatus. 


Accurate Measurements of Phase Differences with Babinet 
Compensator, P.HARIHARAN. J Sci Instruments v 37 n 8 
Aug 1960 p 278-81. Considerable increase in accuracy is pos- 
sible in measurements of phase differences with Babinet com- 
pensator by reflecting beams of light emerging from com- 
pensator back through it; system of fringes produced in this 
fashion show how Babinet compensator can be converted into 
uniform-field compensator by reflecting beams emerging from 
compensator back through it. 


Adjusting Your Point of View, J.R.SULLY. Eng Matls & 
Design v 3 n 1 Jan 1960 p 13. Description and diagram of 
optical instrument developed to eliminate distortion often 
found when viewing small-scale models with naked eye; in- 
strument can be used for models of various scales by adjust- 
ing distance between reflectors or prisms. 


Considerations Regarding Possible Use of Some Optical 
Elements, N.BARANY. Periodica Polytechnica—Elee Eng v 3 
n 3 1959 p 183-96. Review of known adjusting devices for 
optical and precision instruments with examples of unduly 
neglected control mechanisms; mechanical constructions in 
military instruments adaptable to civilian uses. 


Dependence of Resolving Power of Lummer Gehrcke Plate 
and Transmission Echelon on Background Intensity and Stage 
of Resolution Desired, K.C.CHATURVEDI. Optik v 17 n 1 
Jan 1960 p 34-7. Table and figures illustrate variation of 
resolving power with background intensity for different 
values of C. 


OPTICAL INSTRUMENTS—Continued 


Design of Optical Digital Instruments, I.R.YOUNG. Elec- 
tronic Eng v 32 n 388 June 1960 p 359-65. Problems asso- 
ciated with design of digital instruments using optical tech- 
niques, with emphasis placed on immediate availability of read- 
ings; low and high resolution instruments are described, and 
use of data obtained from them. 


Ein Apparat zur Messung von Uebertragungsfunktionen 
optischer Systeme, K.MURATA. Optik v 17 n 3 Mar 1960 p 
152-9. Apparatus for measurement of response functions of 
optical systems; Foucault grating with varying grating con- 
stant is used and moved by cylindrical cam with varying 
velocity; higher harmonies of gyrating are eliminated elec- 
trically by low pass filter; pulse circuit is employed for phase 
detection; modulus and phase response function are measured 
in less than 1 min. 

Einige Untersuchungen ueber die Uebertragungsfunktion, 
H.KUBOTA, K.MIYAMOTO, K.MURATA. Optik v 17 n 3 Mar 
1960 p 148-51. Investigations of response function; in order 
to test performance of instrument constructed by one of 
authors for measurement of frequency response of optical 
systems, response functions measured for two lenses have been 
compared with their calculated values; results of calculations 
indicate that instrument functions satisfactorily; numerical 
examples are given in case of two lenses measured. 


High Pressure High Temperature Optical Device, A.S. 
BALCHAN, H.G.DRICKAMER. Rev Sci Instruments v 31 n 
5 May 1960 p 511-13. Modification of h-p optical cell to permit 
measurements to 400 C and 200,000 atm; operating details and 
methods of temperature and pressure calibration; absorption 
edges of sulphur and of olivine as function of temperature and 
pressure. 

Lichtelektrische Geraete zuz Scharfeinstellung optischer Sys- 
teme, R.SEWIG, H.G.E.SCHMIDT. Zeit fuer Instrumenten- 
kunde v 68 n 2 Feb 1960 p 34-8. Photoelectric devices for ad- 
justment of optical systems; method for determining focal 
length of lenses and similar optical systems; two types of in- 
struments either for adjustment or determining focal length 
of such systems are described. 


Micrometer Adjustment of Mirrors and Prisms, N.BARANY. 
Periodica Polytechnica-Elec Eng v 4 n 1 1960 p 1-16. Opti- 
eal, kinematic and precision mechanical correlations of rotat- 
ing arrangements for mirrors and prisms incorporated into in- 
struments employed for angle measurement; wire control sys- 
tems; effect of pointed, rounded and_ roller-type leading 
serews. (In English). 


Mikrointerferenzen als Hilfsmittel zur Pruefung der Form 
asphaerischer Flaechen, R.LLANDWEHR. Annalen der Physik 
v 4 n 1-5 1959 p 154-66. Microinterferences as aid for testing 
nonspherical surfaces, such as nonspherical rotation surfaces 
used in opties; theory of method, by means of which data can 
be obtained concerning uniformity and other general charac- 
teristics of surface, and on parameters of meridional curves. 


Modern Developments in Optical Instruments, G.E.FISHTER, 
J.H.BACH. Soc Instrument Technology—Trans v 12 n 2 June 
1960 p 90-7 (discussion) 97-100. Unified treatment of optical 
instrument ; developments in materials, components, and de- 
sign; descriptions of number of optical instruments, including 
those for refractometry, polarimetry, absorptiometry, spectro- 
photometry, etc; future directions of development. 30 refs. 


Precision Measurement of Absolute Specular Reflectance with 
Minimized Systematic Errors, H.E.BENNETT, W.F.KOEHLER. 
Optical Soe America—J v 50 n 1 Jan 1960 p 1-6. Instruments 
for precision measurements of specular reflectance at essen- 
tially normal incidence in near ultraviolet, visible and in- 
frared regions; from data on square of absolute reflectance, 
measurements are believed good to plus or minus 0.001 for 
high-reflectance specimens. 


. Resolution of Spectral Lines of Unequal Intensity in Grat- 
ing, Reflecting Echelon and Prism, K.C.CHATURVEDI. Optik 
Veazey 1960 p 70-4. Discussion of dependence of resolv- 
ing power on intensity ratio of two lines to be resolved, and 
stage of resolution desired, when natural line width is negligi- 
ble. (In English) 


Theorie der Gitter-Spektralapparate mit rechteckiger Aper 

Spe : per- 

tur, K.D.MIELENZ. Optik v 16 n 8 Aug 1959 p 485-99. Theory 

of grating spectrum apparatus with square aperture; exten- 

sion of author’s theory on prismatic apparatus to include 
grating instruments. 


Untersuchungen ueber die Wirkung von Abstandsfehlern eines 
beliebigen optischen Systems auf dessen optische Grundgroes- 
sen, J.KLEBR, Optik v 16 n 9 Sept 1959 p 568-72. Effect of 
dimensional errors of arbitrary optical system on its funda- 
mental optical parameters, such as paraxial intersection, 
lateral magnification, and focal distance; expressions and two 
methods for calculation of such deviations. 


Diffusers. Optical Diffusing Screens of High Efficiency, J.DY- 


SON. Optical Soc America—J vy 50 n 6 June 1960 p 519-20, 
Method for making optical diffusers which give only small- 
angle scattering by etching finely ground glass plates with 


THE ENGINEERING INDEX—1960 975 


OPTICAL INSTRUMENTS—Continued 


5% aqueous solution, hydrofluoric acid; data relating etching 
time to. peak transmitted intensity, beam width and grain 
size. 


Gratings. Preparation of Phase Diffraction Gra‘ines by Vacuum 
Evaporation, A.E.ENNOS. Optical Soc Rnenleas ‘vy 50 n 1 
Jan 1960 39) 14-17. Methods for preparing laminar phase diffrac- 
tion gratings of up to 400 lines/in; grating is copied photo- 
mechanically from master amplitude grating and _ phase- 
reversing layer applied by vacuum evaporation ; phase reversal 
is uniform over whole surface, 


Unit Magnification Optical System without Seidel Aberra- 
tions, J.DYSON. Optical Soc America—J v 49 n 7 July 1959 p 
713-16. Unit magnification relay system is described which 
is free from Seidel aberrations although consisting of only 
two components; leading higher order and chromatic aberra- 
tions are derived; method, using system of projecting fine 
line images is described; system applicable to microscopy, 
photography and interferometry ; method for reproducing photo- 
graphically small groups of gyrating lines with spacing of 
6000 lines/in. 

Unperiodische Gitterfehler bei Echelette- und Laminargit- 
tern, H.BOETTCHER, M.SCHUBERT. Optik v 17 n 4 Apr 
1960 p 192-202. Nonperiodic grating errors of echelette and 
plane gratings; effect on filter and dispersion characteristics 
is investigated; general relations are established for depend- 
ence of mean intensity on relative errors in grating constant; 
simple formulas for use in practice are deduced from these 
relations and their application discussed. 


Light Sources. Solid-State, High-Intensity Monochromatic Light 
Sources, I.WIEDER. Rev Sci Instruments v 30 n 11 Nov 
1959 p 995-6. Utilization of photoluminescent effects as method 
for obtaining light sources applicable to optical pumping ex- 
periments in some solids; description of ruby source which 
emits 0.1 w of light at 6934 A and 6920 A. 


Manufacture. Wild Heerburg Precision Instrument Factory, 
R.E.GREEN. Machy (Lond) v 96 n 2466 Feb 17 1960 p 360-6. 
General organization of Switzerland’s largest and most impor- 
tant producer of optical equipment which employs 2400 people; 
company’s apprentice training school; machining setups for 
production of various components described and illustrated. 

Materials. See High Temperature Engineering. 


Testing. On Limiting Sensitivity of Star Test for Optical In- 
struments, W.T.WELFORD. Optical Soc America—J v 50 n 1 
Jan 1960 p 21-3. Method of assessing aberration correction of 
optical instrument, using diffraction pattern of artificial scar; 
calculations of light-flux distribution in defocused star image 
suggest that lambda/60 of sharply varying aberration and 
lambda/20 of slowly varying aberration can be detected. 


Ronchi Test of Fifth-Order Aberrations, P.ERDOS. Optical 
Soc America—J v 49 n 9 Sept 1959 p 865-8. Ronchi test for 
focusing symmetrical optical instruments; evaluation of test 
patterns of fifth-order aberrations and comparison with those 
of third order; test well suited to determine general charac- 
ter of instrument error. 


OPTICS 


See also Colors; Copper and Alloys—Optical Properties ; 
Crystals—Optical Properties ; Electron Optics; Fibers ; Films— 
Optical Properties; Furnaces, Electric—Optical Image; Gases 
—Irradiation ; Glass—Optical; Illuminating Engineering; In- 
frared Rays; Lenses; Light; Liquids—Optical Properties ; 
Luminescence and Luminescent Materials; Metals and Alloys 
—Optical Properties; Microscopic Examination; Mirrors; Mo- 
tion Pictures; Optical Instruments; Photoelasticity ; Photo- 
electricity ; Photographic Films; Photography; Photometry ; 
Semiconductors—Optical Properties; Spectrum Analysis; Tele- 
vision; Ultraviolet Rays; Visibility and Vision; K-Ray Anal- 
ysis. 


Angular Variation of Exposure for Lambertian Source, D. 
LEVINE. Optical Soc America—J v 50 n 3 Mar 1960 p 277-86. 
Analysis of received power distribution from Lambertian 
light emitter; application to diaphragm which precedes pho- 
tographic objective; variation of exposure at film plane; effe_ts 
of vignetting due to ray blocking by lens mount. 


Aspect of Information Theory in Optics, H.GAMO. IRE Int 
Convention Rec v 8 pt 4 (Automatic Control, Information 
Theory) 1960 p 189-203. Amplitude and phase information 
derived from images of object is determined by degree of 
coherence of illumination and noise in intensity measurements ; 
shown by use of experimentally obtained elements of intensity 
matrix for images. 


Design Criterion for Correction of Parallax at Best Focus 
for Definition, G.W.HAMSTEAD. J Sci Instruments v 37 n 3 
Mar 1960 p 95-9. How conventional balance of primary against 
secondary aberration does not give best definition with free- 
dom from parallax ; establishment of design criterion to obtain 
this desirable condition; calculation of tolerances. 


Design of Photographic Objectives of Triplet Family—2. 
Initial Design of Compound Triplet Systems, F.D.CRUICK- 
SHANK. Australian J Physics v 13 n 1 Mar 1960 p 27-42. Gen- 
eral method developed for type 111 triplet in pt 1 (indexed in 


OPTICS—Continued 


Engineering Index 1959 p 952) is extended to initial design 
of triplet systems having compound components; general 
effects of variation of glass parameters on powers, and sep- 
arations of basic initial solutions are shown in diagrams; ex- 
ample of initial design of triplet with compound members. 


Die optischen Bildfehler und die Uebertragungsfunktion, 
K.ROSENHAUER, K.-J.ROSENBRUCH. Optik v 17 n 5 May 
1960 p 249-77. Optical image defects and response function, 
it is shown that combined effect on image of all image defects 
or aberrations as well as influence of diffraction can be 
expressed in terms of contrast transmission function; func- 
tion can be measured directly and aberration determined. 


Eine Naeherungsloesung fuer die Beugung einer ebenen 
monochromatischen Welle am Spalt, F.LOGES. Optik v 17 
n 2 Feb 1960 p 75-83. Approximate solution for diffraction of 
plane polarized monochromatic wave at slit; approximation 
does not conform to boundary condition but resulting error is 
made negligible by means of suitable integrals of emergent 
waves at edges of slit; applications are indicated for normal 
incidence, 


Forward Scattering of Light by Spheres According to Geo- 
metrical Opties, J.McK.ELLISON, C.V.PEETZ. Phys Soc— 
Proc v 74 n 475 pt 1 July 1959 p 105-23. In light scattering by 
transparent spheres calculated according to geometrical op- 
tics, large part of scattered flux falls within cone of half- 
angle (m-l) radians around forward direction, where m is 
refractive index of sphere relative to surrounding medium; 
for many purposes this light is of principal interest. 

New Ray Tracing Scheme, P.W.FORD. Optical Soe America 
—J v 50 n 6 June 1960 p 528-33. Detailed theoretical treat- 
ment of new algebraic ray tracing method proceeding from 
object point through any axially symmetrical optical system 
containing only spherical surfaces; example of skew trace 
through wide-angle system; details of electronic computer 
technique. 


On KEchelette Theory, S.G.RAUTIAN. Optics & Spectro- 
scopy (English translation of Optika i Spektroskopiya) v 7 
n 4 Oct 1959 p 347-8. Investigation on energy distribution 
over orders of diffraction pattern which arises from screening 
due to double reflection in adjacent groove. 


On Possibility of Resolving Two Light Sources of Sharply 
Differing Intensities, A.N.RYAZANOV.. Optics & Spectro- 
scopy v 7 n 3 Sept 1959 p 269-70. (English translation of 
Optika i Spektroskopiya). If difference in intensity of two 
point sources is of same order as intensity difference between 
zero and first order maxima, then such sources cannot be 
resolved with use of usual uniform objective, but it is neces- 
sary to reduce background around zero order maximum; this 
can be achieved at price of some broadening of central maxi- 
mum. 


Optical Aberration Coefficients—5, 6, 7, H.A.BUCHDAHL. 
Optical Soc America—J v 49 n 11 Nov 1959 p 1113-21, v 50 n 
6 June 1960 p 534-44. Pt 5: On quality of predicted displace- 
ments; Buchdahl’s prior work on computation of algebraic 
higher order aberration coefficients and their derivatives is 
illustrated numerically with explicit calculations on simple 
triplet operating over relatively small field at low aperture. 
Pt 6: On computations involving coordinates lying partly in 
image space; Ray optics computing scheme to determine 
primary, secondary and tertiary aberration ccefficients using 
a particular set of generalized paracanonical coordinates 
termed ‘“‘W coordinates ;’? aberration coefficients can also be 
obtained from paracanonical coefficients. Pt 7: Primary, sec- 
ondary, and tertiary deformation and retardation of wave 
front; Relations between aberration coefficients and deforma- 
tion coefficients of wave front, those of third, fifth and seventh 
orders being dealt with explicitly; retardation of wave front 
is also defined; numerical values of deformation and retarda- 
tion coefficients of first three orders for certain triplet. 


Optical Constants of Germanium in Region 0-10 ev, M.P. 
RIMMER, D.L.DEXTER. J Applied Physics v 31 n 5 May 
1960 p 775-7. Program has been written for IBM 650 to 
evaluate Kiamers-Kronig dispersion relation between real 
and imaginary parts of index of refraction, n and k; meas- 
urement of reflection coefficient over energy range allows 
determination of n and k throughout most of region; data of 
H.R.PHILIPP and E.A.TAFT cn germanium have been 
analyzed, and compared with data they obtained by another 
method; computer program is available on request. 


Optische Faltungsintegratoren fuer Bildgueteuntersuchungen, 
E.HEYNACHER. Zeit fuer Instrumentenkunde v 68 n 3 Mar 
1960 p 64-7. Optical integrators for picture quality studies; 
knowing intensity distribution in image of point, it is pos- 
sible to obtain intensity distribution in image of any desired 
incoherently illuminated object by means of optical analog 
arrangement; required intensity distribution is determined 
photometrically; in variant of apparatus, optical image ap- 
pears on screen, permitting visual assessment. 


Phase Shift Effects in Fabry-Perot Interferometry, C.J. 


KOESTER. US Bur Standards—J Research—Physics & Chem 
vy 644A n 3 May-June 1960 p 191-200. Method for utilizing 
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OPTICS—Continued 

data on reflection phase shift dispersion obtained from fringes 
of equal chromatic order in determination of etalon spacing 
and in precise measurement of wavelengths; method espe- 
cially useful for reflectors with large dispersion of phase shift, 
such as multilayers; results in visible spectrum are reported 
for aluminum films and pair of dielectric 15-layer broadband 
reflectors. 

Photoelectric Method of Recording Interference Fringes in 
White Light, T.S.KOLOMITSOVA, I.V.NOVIKOVA. Optics 
& Spectroscopy (English translation of Optika i Spektrosko- 
piya) v 8 n 3 Mar 1960 p 189-92. Photoelectric methods of 
isolation and recording of central white fringe in system of 
white light interference fringes were examined; results of 
calculations of magnitude of photocurrents are presented, and 
experimental arrangements and investigations are described ; 
it is shown that, in principle, automation of measurements 
on white light interferometers is possible. 


Ueber den Einfluss von Kruemmungsaenderungen eines 
beliebigen optischen Systems auf seine Grundgroessen, J. 
KLEVE. Optik v 16 n 12 Dee 1959 p 732-42. Influence of 
several arbitrary curvature errors of optical system of k 
surfaces on its paraxial focus, lateral magnification, and its 
focal length is considered; starting with laws of Gaussian 
image, investigations are carried out both exactly and in first 
approximation ; end-result can also be arrived at by specializa- 
tion of general case where all radii are variable. 

Ueber ein quasisymmetrisches Spiegelobjektiv, M.GAJ. Op- 
tik v 17 n 1 Jan 1960 p 38-48. Quasisymmetric mirror-objec- 
tive; method of calculating objective with one reflecting surface 
is developed; numerical example is given to illustrate possibil- 
ities of system; system obtained represents objective of normal 
type with relative aperture f.2.5 and angular field 2u = 30°. 


Use of Optical Aberration Coefficients in Optical Design, 
F.D.CRUICKSHANK, G.A.HILLS. Optical Soe America—J 
v 50 n 4 Apr 1960 p 379-87. Optical aberration coefficients 
of Buchdahl are applied to design of optical systems ; computa- 
tion of aberration coefficients; differential correction methods ; 
use of coefficients in actual design of long focal length tele- 
photo lens. 


Zur Beugungstheorie der Bildfehler, BSSCHNABEL. Optik v 
16 n 8 Aug 1959 p 449-56. Diffraction theory of aberrations, 
having considerably wider range of applications than conven- 
tional theories, and making possible complete wave-optical 
calculation of optical system; case of vignetting can be treated 
without any additional assumptions in new theory. 


ORCARB PROCESS. See Iron Ore Reduction. 
ORDNANCE 


See also Ammunition; Guns; Military Vehicles; Rockets and 
Missiles. 

Neue Messverfahren zur Feststellung von Waffenabmessun- 
gen, P.D.MENZEL. Explosivstoffe v 8 n 4 Apr 1960 p 67-70. 
New measuring methods for determining dimensions of arms; 
measurement of gun barrel, cartridge chamber, and of resist- 
ance to pressing through. 

Inspection. See Inspection. 
Manufacture. See also Steel—Extrusion. 


Applications of Control Systems to Jobbing and Batch Pro- 
duction, J.H.PULL. Machy (Lond) v 97 n 2497 Sept 21 1960 p 
688-95. Cincinnati No, 3 vertical milling machines introduced 
at Royal Ordnance Factory, Mottingham included one machine 
equipped with Ferranti magnetic tape control in 3 dimensions, 
and two machines equipped with E.M.I. paper tape control in 
2 dimensions only; pre-production procedure; examples of com- 
ponents machined on these tools; operating experiences with 
magnetic tape and paper tape machines; advantages and dis- 
advantages. 


Materials. Composite Materials and Composite Structures, Sa- 
gamore Ordnance Matls Research Conference, 6th—Proec 1959. 
Syracuse Univ Research Inst, Syracuse, NY, 1959 549 p, $7.00. 
22 papers presented on following subjects: composite materials 
and structures, present and future; aspects of strengthening 
of composites; metallic composites; glass reinforced plastics ; 
composite pressure vessels ; and composite systems for terminal 
protection. 

Research. See Metals Testing—Impact. 

ORE. See all subject headings beginning with Mineral and 
Ore. 

ORE ANALYSIS 

See also Beryl; Ore Sampling; X-Ray Analysis. 


Primenenie metoda lokal’nogo rentgenospektral’nogo analiza 
k issledovaniyu mineralov platinovoi gruppy, I.B.BOROVSKII, 
A.N.DEEV, I.D.MARCHUKOVA. Geologiya Rudnykh Mesto- 
rozhdenii n 6 Nov-Dec 1959 p 68-73. Application of method of 
local X-ray spectrum analysis to study of minerals of platinum 
group; local analysis is applied to areas 1 to 5 u in diam ; 
polished section of ore is studied by means of combination of 
microscope and X-ray spectroscope. 

Ueber die Bestimmung des Tantals und Niobs in Erzen und 
Ferrolegierungen, H.WIRTZ, H.ROTHMANN. Zeit fuer Erz- 
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ORE ANALYSIS—Continued 
bergbau u Metallhuettenwesen v 12 n 12 Dee 1959 p 612-13. De- 
termination of tantalum and niobium in ores and ferroalloys ; 
results of checking J. Engels’ method of isolation of uranium 
free phosphor-, tungsten-, tin-, zirecon-, beryllium oxide, and 
silica. 

Beryllium Determination. Field Instrument for Quantitative 
Determination of Beryllium by Activation Analysis, W.W. 
VAUGHN, E.E.WILSON, J.M.OHM. US Geol Survey—Cir n 
427 1960 9 p. Instrument makes use of gamma-neutron reaction 
between gammas emitted by Sb-124 and beryllium; instrument 
and power source are mounted in panel type vehicle; samples 
are prepared by hand crushing rock to %4 in. mesh size and 
smaller; instrument calibration indicates analyses are repro- 
ducible and accurate to within plus or minus 0.25% BeO 
in range from 1 to 20% BeO with counting time of 5 min. 


Field Test for Beryllium, W.M.DRESSEL, R.A.RITCHEY. 
US Bur Mines—Information Cir n 7946 1960 5 p. Small por- 
tion of pulverized rock is fused with sodium earbonate-sodium 
hydroxide flux in wire loop; pink-to-orange fluorescence reveals 
presence of beryllium in sample containing as little as 0.013% 
beryllium. 

Instrumentation for Beryllium Assessment, H.BISBY. Nu- 
clear Power v 5 n 47 Mar 1960 p 100-8. Increased use of Be in 
nuclear reactor technology, makes techniques for rapid assess- 
ment of Be in mineral samples necessary; assay assembly is 
described which is suitable for both field and laboratory use. 


Gold Determination. Chemical Aids for Gold Miners and Pro- 
spectors, H.F.C.NEVILL. Chem Eng & Min Rev v 52 n 5 Feb 
15 1960 p 58-60. Oxidized ore sample is extracted as gold 
chloride by using aqua regia and ethyl acetate; spraying 
with stannous chloride gives purple color which is matched 
with standard to estimate gold in sample; less oxidized sam- 
ples are first roasted and leached with hydrochloric acid; 
method is applicable in field; accuracy and costs involved. 


Colorimetric Determination in Merrill Tail Solutions at 
Hartebeestfontein Gold Mine, C.R.PUGH, H.T.TUCKER. S 
African Inst Min & Met—J v 60 n 8 Mar 1960 p 371-5. Method 
of determining gold in cyanide solution has been developed 
which is sufficiently rapid for routine control of Merrill precipi- 
tation process; gold is deposited on zine dust digested in aqua 
regia, solution taken to dryness three times to eliminate 
nitric acid, and transmittance resulting from color developed 
in acid solution of o-tolidine measured on colorimeter. 


Colorimetric Determination of Minute Quantities of Gold by 
Means of O-Tolidine, E.FRANKEL. S African Inst Min & 
Met—J v 60 n 8 Mar 1960 p 367-70. Method is valuable when 
it is desirable to carry out gold assays of cyanide residues or 
solutions of low gold content with greater accuracy than is 
at present possible or practical; method is not as rapid as 
gravimetric method but results obtainable with it are more 
accurate than those obtainable with sensitive balance when 
small gold prills, weighing between 0.003 and 0.04 mg, have 
to be determined. 


Iron Determination. Nouvelle methode de determination du fer 
metallique, bivalent et trivalent dans les matieres ferriferes, 
N.STOLL, A.WAGNER. Revue Universelle des Mines v 16 n 
10 Oct 1960 p 436-43. New method for determination of metal- 
lic iron, Fe Il and Fe III in iron-bearing materials ; principle 
of method in which iron is determined after dissolution of 
sample in acid medium and inert atmosphere, by chromato- 
graphic measurement in gaseous phase of liberated hydrogen; 
theoretical basis; reagents, apparatus and procedure; plotting 
of curves and calculation of results; example given; method 
may be satisfactorily applied to ores, sinters, etc; its advan- 
tages. 25 refs. 


Lead Determination. See Ore Analysis—Polarographic, 
Photometric. See also Ore Analysis—Strontium Determination. 


Die schnelle Untersuchung yon Erzen und aehnlichen Stof- 
fen, AANNEUBERGER, E.SCHOEFFMANN, K.HERKENHOFF. 
Archiv fuer das Kisenhuettenwesen v 31 n 2 Feb 1960 p 91-6. 
Rapid analysis of ores and similar materials; supplement to 
author’s 1958 publication (see Engineering Index 1958 p 869) ; 
improved technique for photometric determination of small 
amounts of P, TiOz, and Cu; additional outlines of procedure 
for analysis of SiOx, Ni, Co, V, and As. 


Polarographic. Methoden zur polarographischen Bestimmung 
von Zinn, H.BASTIUS, R.LEHMANN. Neue Huette v 5 n 8 
Mar 1960 p 161-4. Methods of polarographic determinations of 
tin content of ores, lead bearing products (with up to 50% 
Pb), electrolytic lead, and high-Pb alloys; discussion of theory 
and technique, 


Selenium Determination. How to Determine Selenium in Oves 
and Cyanide Solutions, M.I.EISS, P.GIESECKE. Eng & Min J 
v 160 n 12 Dee 1959 p 102-3. Colorimetric method of Cheng 
using 3,3’-diaminobenzidine as reagent for selenium was 
adapted; reagent reacts with selenium to form intense yellow 
compound, piazselenol; piazselenol is stable in acid, neutral 
or alkaline solutions and can be quantitatively extracted at 
pH above five with benzene or toluene; brief details on ap- 
paratus and reagents used in making selenium determinations, 
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Silver Determination. Radiochemical Evaluation of Fire Assay 
Method for Determination of Silver, G.H.FAYE, W.R.INMAN. 
Canada. Dept Mines & Tech Surveys—Mines Branch—Research 
Report n R51 June 1959 5 p. Losses of silver during crucible 
fusion, scorification, and cupellation measured under variety of 
experimental conditions ; major loss occurs in cupellation step 
and it is difficult to reduce this loss to less than 2%; in ex- 
periments with pure fluxes loss of silver to slag during crucible 
fusion was 0.2%; loss of silver to slag during scorification of 
impure lead buttons was 0.2%. 


Spectrographic. See Ore Analysis—Uranium Determination: 
Spectrum Analysis—X-Ray. 


Strontium Determination. Opredelenie strontsiya v mineralakh i 
porodakh metodom plamennoi fotometrii, A.D.ESIKOV, G.S. 
BESCHASTNOVA, G.N. YAKOVLEV. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geologicheskaya v 24 n 12 Dec 1959 p 69-87. 
Determination of strontium in minerals and rocks by flame 
photometry method; strontium spectrum was produced in gas- 
oxygen flame; use of high dispersion spectrograph to lower 
background of flame and radioactive indicator to reduce errors ; 
accuracy of measurements was 5 to 6%. 


Thorium Determination. See Ore Analysis—Uranium Determina- 
tion. 


Tin Determination. See Ore Analysis—Polarographic. 


Uranium Determination. Graphical Determination of Uranium 
and Thorium in Ores from Their Gamma-Ray Spectra, J.L. 
HORWOOD. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Research Report n R46 Dec 1959 24 p. Intersection 
of straight lines, each relating to selected interval in y-ray 
spectrum, makes possible rapid estimate of respective contribu- 
tion of each series to total gamma activity departure from 
equilibrium in uranium series and effect of potassium; spec- 
trum curves were plotted for crushed ore samples. 


Radiometric Analysis of Naturally Leached Uranium-Tho- 
rium Ore Samples: Comparison of Different Methods, P.W.de 
LANGE. §S African Inst Min & Met—J v 60 n 4 Nov 1959 p 
179. Discussion of paper indexed in Engineering Index 1959 
p 953 from July 1959 issue. 


Rapid Procedure for Spectrophotometric Determination of 
Uranium, F.VOGLIOTTI. Energia Nucleare v 7 n 3 Mar 1960 
p 169-74. After mineral ores are decomposed by fuming with 
Hf, HNOs, and HeSOsu, U is extracted by tributylphosphate 
(TBP) as thiocyanate complex; interfering ions are masked 
by EDTA, and extracted ores are washed from TBP by proposed 
solution containing KSCN, CHsCOOH, CH:COONa, EDTA, and 
thioglycolic acid; U is stripped from organic phase as perura- 
nate; as low as 50 ppm U can be spectrophotometrically deter- 
mined in ores; analysis can be performed in 10 min. 


ORE CARRIERS. See Motor Ships—Ore Carriers; also cross 
references under Steamships—Ore Carriers. 


ORE CONCENTRATION. See Ore Treatment. 
ORE DEPOSITS 


See also Alumina; Barite; Bauxite; Beryl; Chromite; Cobalt 
Deposits ; Columbium; Copper Deposits ; Fluorspar ; Geochemis- 
try; Geology; Geophysics; Germanium; Gold Deposits; Gyp- 
sum; Iron Deposits; Lead Deposits; Lead Zine Deposits; Mag- 
nesite; Manganese Deposits ; Mercury Deposits ; Mineral Indus- 
try and Resources; Mineralogy; Mining Exploration; Molyb- 
denum Deposits ; Monazite; Nickel Deposits ; Pegmatite; Petrol- 
ogy; Placers and Placering; Pyrites; Strontium; Sulphur; 
Thorium; Tin Deposits ; Tungsten Deposits; Uranium Deposits. 

Geneticheskie tipy mestorozhdenii skandiya i ikh promyshlen- 
noe znachenie, A.D.KALENOV. Razvedka i Okhrana Nedr v 
25 n 6 June 1959 p 1-4. Genetic types of scandium deposits and 
their economic importance; higher concentrations of scandium 
occur in basic rocks frequently as isomorphic replacement of 
iron in augite, pyroxene, and amphibole; occurrence of scan- 
dium in pegmatites, contact-pneumatolytic deposits, pneumato- 
lytic-hydrothermal, and sedimentary deposits. 


O perovskitovom orudenenii y massive Vuoriyarvi, L.S.BO- 
RODIN. Geologiya Rudnykh Mestorozhdenii n 5 Sept-Oct 1959 
p 21-30. Perovskite mineralization in Vuoriyarvi massif ; peculi- 
avities of distribution of perovskite within pyroxenite massif 
and its textural interrelation between principal rock forming 
minerals—pyroxene, phlogopite, and titanomagnetite ; perovskite 
mineralization is result of metasomatic phlogopitization of 
pyroxenites. 

O razvitii megmatizma i razmeshchenii svyazannykh s nim 
yudnykh mestorozhdenii Bolgarii, S.DIMITROV. Akademii 
Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 8 Aug 
1959 p 3-9. Development of magmatic processes and distribu- 
tion of associated ore deposits in Bulgaria; history of tectonic 
and magmatic evolution of territory consists of Pre-Silurian, 
Paleozoic-Variscan, and Alpine cycles; brief details of cycles 
and associated ore deposits. 


Relation of Ore Deposition to Doming in North American 
Cordillera, E.WISSER. Geol Soc America—Memoir n 17 Feb 
25 1960 117 p, 2 maps. Mechanics of doming, magmatic dom- 
ing, scale-model salt domes, and clay experiments on doming ; 
mining districts with radial and concentric fracture patterns ; 
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longitudinal and transverse fracture patterns; mining dis- 
tricts associated with anticlines; relation of ore deposition 
to uplift ; distribution of ore districts in Cordilleran region; 
relation of epithermal deposits to development of Cordillera; 
depth of origin of epithermal ores. 


Sluchai obrazovaniya koksa v uglyakh pod vozdeistviem sul’- 
fidnoi zhily, E.N.SUKHANOVA. Geologiya Rudnykh Mesto- 
rozhdenii n 6 Noy-Dee 1959 p 85-9. Case of coke formation in 
coals due to influence of sulphide vein; study of formation of 
natural coke is used to evaluate temperature of sulphide melt 
in region of copper-nickel deposits of Noril’sk. 


Strukturnye zakonomernosti lokalizatsii orudeneniya vy kon- 
taktovo-metasomaticheskikh mestorozhdeniyakh Severnogo i 
Srednego Urala, Ya.P.BAKLAEYV. Razvedka i Okhrana Nedr v 
25 n 10 1959 p 1-8. Structural regularities of localization of 
mineralization in contact metasomatiec deposits of Northern 
and Middle Urals; in area studied principal iron and copper 
deposits are located; favorable conditions for formation of 
premineralization tear fault exist near contacts of intrusive 
bodies within folded structures; presence of limestone and 
stratigraphic contact are favorable loci for mineralization. 


Australia. Mining Prospecting in Queensland, A.NELSON. 
Mine Quarry Eng v 26n1 Jan 1960 p 2-9. Queensland has large 
deposits of lead, zinc, copper, silver and uranium; distribution 
of mineral deposits and structural geology in relation to 
mineralization; occurrences of oil seepages; aerial and geo- 
physical prospecting. 


Austria. Ueber extrusiv-sedimentaere Erzlagerstaetten der Ostal- 
pen—2, 3, F. HEGEMANN. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 13 n 2, 3 Feb 1960 p 79-84, Mar p 122-7. Extrusive 
sedimentary ore deposits of Eastern Alps; lead zine deposits ; 
concordant lead zine deposits associated with Triassic and 
Permian formations are of extrusive-sedimentary origin; refer- 
ence is made to concordant ore deposits in Paleozoic and an- 
cient crystalline formations; pt 1 indexed in Engineering In- 
dex 1958 p 870 from May 1958 issue. 


Bolivia. Comparative Study of Major Ore Deposits of Central 
Bolivia, F.S.TURNEAURE. Economie Geology v 55 n 2, 3 
Mar-Apr 1960 p 217-54. May p 574-606. Tin deposits of Llal- 
lagua, and tin-silver deposits of Potosi and Oruro are asso- 
ciated with porphyry intrusions of middle(?) Tertiary age, 
whereas tin bearing veins of Huanuni and Morococala occur in 
altered sedimentary rocks; mineralization was long continued, 
and hydrothermal alteration largely preceded vein filling; ore 
deposits were formed in near surface, volcanic environment, 
characterized by extreme changes in temperature and pressure. 


Brazil. Gold- und Manganerze in der Serra de Jacobina (Bahia, 
Brasilien), H.GRABERT. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 12 n 7 July 1959 p 330-5. Gold and manganese 
ores in Serra de Jacobina; gold occurs in Algonkian con- 
glomerates as placer mineral and exhibits similarity with Wit- 
watersrand deposit; uranium minerals are present; rhodochro- 
site is of hydrothermal origin and is associated with major 
fault. 


British Columbia. Massive Sulphide Ores in British Columbia, 
N.CAMPBELL, W.T.IRVINE. Can Min & Met Bul v 53 n 575 
Mar 1960 p 153-6. Deposits are largely confined to part of 
Cordilleran province that lies west of Rocky Mountain trench ; 
massive sulphides in coastal area carry important copper to- 
gether with lead and zinc and are composed mainly of pyrite 
which replaces schists or shear zones; massive sulphides of 
interior contain lead and zine with little copper; pyrrhotite 
is dominant metallic mineral. 


iY 

Canada. Symposium on Occurrence of Massive Sulphide Deposits 
in Canada. Can Min & Met Bul v 53 n 574 Feb 1960 p 75-98. 
Following group of papers included: Introduction, J.E.GILL, 
75-6; Massive Sulphide Deposits in Newfoundland, D.M.BAIRD, 
77-80; Massive Sulphide Deposits in Nova Scotia, B.J.KEAT- 


ING, 81-7; Massive Sulphide Deposits in New Brunswick, 
A.L.McALLISTER, 88-98. 
Clay Alteration. Hydrothermal Alteration Zones Caused by 
Halogen Acid Solutions, East Tintic District, Utah, T.S. 


LOVERING, A.O.SHEPARD. Am J Science v 258A (Bradley 
Vol) 1960 p 215-29, 2 plates. Argillie alteration, together with 
fluorite, diaspore, quartz, hematite, and manganese oxides, 
occurs at intersection of fissure with contact of Tertiary 
quartz latite lava and dolomitized Cambrian Herkimer lime- 
stone; mineral zones parallel lava-dolomite contact; studies 
suggest reaction with acid emanations carrying halides at 
temperature up to 300 C. 


O metamorficheskoi zonal’nosti pri argillizatsii granitporfirov 
okolo rudnykh tel, Yu.V.KAZITSIN, G.V.ALEKSANDROV. 
Geologiya Rudnykh Mestorozhdenii n 5 Sept-Oct 1959 p 91-108. 
Metasomatie zoning during argillitization of granite porphyries 
near ore bodies; study of deposits in Eastern Transbaikal 
region taking into account porosity and applying method of 
molecular volumes—mechanism of process and sequence of 
mobility of components. 


Exploration. See Geochemistry ; Geological Surveys ; Geophysics ; 
Mining Exploration. 
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France. Les mineralisations de Kaymar (Aveyron), G.VIE. 
Mines et Metallurgie n 3542 July-Aug 1960 p 429-31. Mineral- 
ization of Kaymar (Aveyron); two systems of hydrothermal 
veins are represented by siliceous barite and galena mineraliza- 
tion, and by fluorite-barite mineralization; fluorine is always 
colloform. 

Minéralisations sous-cévenoles et théories métallogéniques, 
G.VIE. Mines et Métallurgie n 3541 June 1960 p 371-3. Miner- 
alization in area of Cevennes and metallogenetic theories ; 
aspects of hydrothermal and regenerated hydrothermal theory 
of origin as applied to area; structural and lithologie control 
of mineralization. 

Idaho. Gem Stocks and Adjacent Orebodies, Coeur D’Alene 
District, Idaho, G.M.CROSBY. Min Eng v 12 n 5 May 1960 
p 470-1. Discussion by A.SILVERMAN, A.LONG, J.L.KULP 
of paper indexed in Engineering Index 1959 p 954 from July 
1959 issue. 

Genetic Aspects of Monazite and Columbium-Bearing Rutile 
Deposits in Northern Lemhi County, Idaho, A.L.ANDERSON. 
Economic Geology v 55 n 6 Sept-Oct 1960 p 1179-1201. Deposits 
of monazite and columbium bearing rutile in belt 10 mi long 
in northern Lemhi County, are distinguished by their con- 
centrations of Th, Ti, Cb, Ba, Ca, Fe, P, S, and rare earths, 
and by their abundance of carbonates; deposits occur as 
structurally controlled replacements of crystalline limestones, 
amphibolites, and porphyroblastie gneisses which form border 
zone of Idaho batholith. 


Malaya. Tantalum/Niobium Minerals in Malaya, H.W.HOCKIN. 
Malaya. Dept Mines—Research Div-Bul n 2 1957 20 p, 3 
plates. Occurrence of tantalum/niobium minerals and their 
complex associations with other heavy minerals in tin bearing 
alluvials ; complex associations present problems in recovery 
of pure minerals; response of minerals to electromagnetic and 
electrostatic separation; flow-sheet for recovery of tantalum/ 
niobium minerals from primary cassiterite concentrates. 

Manitoba. Massive Sulphide Deposits in Manitoba, J.F.DAVIES. 
Can Min & Met Bul v 53 n 575 Mar 1960 p 141-4. Seven 
different types of deposits, based on mineralogical assemblages 
are recognized in six Precambrian areas; general geological 
features, host rock, structural control, shape and extent of 
ore bodies; many occur in metamorphosed sedimentary rocks ; 
variation in degree of wall-rock alteration ; most nickel depos- 
its are associated with mafic rocks, but some are closely 
related to granitic rocks; intrusion of granites had effect on 
concentration of sulphides. 


Missouri. Major Missouri Ore Discoveries, W.C.HAYES. Min 
World v 22 n 9 Aug 1960 p 22-8. Approximately 3500 sq mi 
aeromagnetic surveying has provided detailed data on known 
anomalies and disclosed others; four anomalies that have been 
drilled indicate ore possibilities; iron, lead and copper have 
been found and at least 12 major mining companies are active 
in exploration; in Viburnum district, galena in Bonneterre 
formation occurs in proximity to Precambrian knobs and 
ridges. 

New Mexico. Intrusion and Ore Deposition in New Mexico, C.B. 
BELT, Jr. Economic Geology v 55 n 6 Sept-Oct 1960 p 1244-71. 
Metal ion distribution of given metal in igneous country rock 
in area of few veins bearing metals is apt to be related to 
primary igneous texture, composition and other features, but 
is not related to alteration; results of study raised question 
whether ore deposits of three districts studied actually orig- 
inated from adjacent intrusives, 


Nicaragua. Notas Preliminares sobre el oro y la plata en 
Murra (Neuva Segovia) Nicaragua. Servicio Geologico Na- 
cional—Boletin n 3 1959 p 17-19, map. Preliminary note on 
gold and silver deposit in Murra (Nueva Segovia) ; country 
rocks are Mesozoic, intruded by Tertiary granitic batholith; 
hydrothermal mineralization resulted in formation of ore 
containing up to 23 g/ton of gold and up to 2704 g/ton of 
silver. 

Nova Scotia. Exploration Along Windsor-Horton Contact, Nova 
Scotia, F.S.SHEA. Can Min J v 81 n 4 Apr 1960 p 105-8. 
General geological features of Nova Scotia; principal factors 
controlling mineralization along Windsor-Horton contact are 
folding and faulting; later igneous activity may also be 
factor; minerals found along contact are barite, galena, 
sphalerite, chalcopyrite, pyrite and pyrolusite which occurs as 
nodules, masses, and veins; results of geochemical surveys; 
gravimetric and induced polarization survey recommended. 


Ontario. Massive Sulphide Occurrences in Ontario, J.E.THOM- 
SON. Can Min & Met Bul v 53 n 575 Mar 1960 p 186-40. 
Compilation and classification based on _ principal sulphide 
minerals of deposits, genesis, structural control, grade and 
tonnage, rock alteration, size, shape and operators of prin- 
cipal deposits; massive sulphides almost always occur with 
other types such as disseminated or breccia; sulphide deposits 
are hydrothermal; many occur in areas of transition from 
voleanie to sedimentary rocks. 


Peru. Ore Controls in Morococha District, Peru, R.H.NAGELL. 
Economic Geology v 55 n 5 Aug 1960 p962-84. Mining district, 
70 mi east of Lima, is source of copper-silver-lead-zine ores ; 
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stratigraphic section consists of Permian Catalina volcanics 
and Jurassic Potosi formation of limestone; ore deposits in 
forms of veins, contact pipes, and mantos are localized by 
interacting effects of structural development which pre-dates, 
and, to small extent, post-dates hydrothermal ore deposition. 


Sulfide Orebodies at Yauricocha, Central Peru—Replacements 
of Organic Reefs, H.J.WARD. Economic Geology v 54 n 
Dec 1959 p 1365-79. Rocks of area are limestones, shales and 
monzonite porphyry; limestone is of Middle Cretaceous Age; 
some of ore deposits are masses of pyrite that have replaced 
limestone; ore minerals are zoned in accordance with textural 
types of pyrite; spatial distribution of different types of pyrite 
prompts suggestion that replaced sedimentary structures de- 
veloped in organic reef environment rather than limestone 
caves. 


Quebec. Distribution and General Characteristics of Massive 


Sulphide Deposits of Province of Quebec, J.E.GILBERT. Can 
Min & Met Bul v 53 n 575 Mar 1960 p 128-35. Number, loca- 
tion, main mineralogical composition, mode of occurrence and 
other common or individual features of 28 deposits; majority 
are located in southern zone of Timiskaming sub-province ; 
24 have pyrite or marcasite as most abundant sulphide; pyrr- 
hotite and pyrrhotite-chalcopyrite have next highest frequency ; 
most common host rock are acidic extrusives; most deposits 
are controlled by faults and shears. 


Mogador Sulphide Deposit (Vendome Mines Limited), P.R. 
GEOFFROY, T.KOULOMZINE. Can Min & Met Bul v 53 
n 576 Apr 1960 p 268-74. Deposit is complex replacement of 
silicified voleanies by pyrite, pyrrhotite, sphalerite, chalco- 
pyrite and galena carrying values of silver and gold; total 
of 1,230,000 tons of ore has been indicated; discovery of 
deposit, concealed by 100 ft of overburden, was result of 
combined application of geological reasoning, ground geo- 
physical surveys, studies of glacial float and extensive diamond 
drilling. 


Saskatchewan. Sulphide Deposits in Saskatchewan, A.R.BYERS. 


Can Min & Met Bul v 538 n 575 Mar 1960 p 145-52. Regional 
geology, geology, mineralogy, shape, extent and grade of iron 
sulphide, sphalerite-chaleopyrite, sphalerite-galena, sulphide 
bearing pegmatite and nickeliferous pyrrhotite deposits; ratio 
of pyrrhotite to pyrite is fairly constant; copper-zine and 
lead-zine deposits are associated with syntectonic granodiorites, 
paragenesis is generally same with early iron sulphides and 
sphalerite, followed by chalcopyrite and galena. 


South Africa. Present State of Witwatersrand Controversy, C.F. 


DAVIDSON. Min Mag v 102 n 2, 8, 4 Feb 1960 p 84-95, Mar 
p 149-59, Apr p 222-9. Hydrothermal, epigenetic origin is 
claimed for Witwatersrand uranium, gold sulphide ores; evi- 
dence for hypothesis based on geochronological, geochemical 
and geothermometric data, mineralogical and minerographie 
evidence and by comparison with known placer deposits; it is 
thought that monazite and associated uraninite are contem- 
porary with pre-reef Bushveld granitization. 


Soviet Union. Essai de subdivision métallogénique du territoire 


de l’U.R.S.S., V.IL.SMIRNOV. Société Géologique de France— 
Bul Ser 7 v 1 n 5 Apr 1960 p 511-26. Trial with metallogenic 
subdivision of territory of Soviet Union; French version of 
paper indexed in Engineering Index 1959 p 956 from Akade- 
miya Nauk SSSR, Seriya Geologicheskaya Apr 1959. 


Gidrotermal’naya mineralizatsiya v svyazi s trappami sred- 
nego techeniya r. Nizhnei Tunguski, V.I.KUDRYASHOVA. 
Akademii Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 
n 9 Sept 1959 p 81-8. Hydrothermal mineralization associated 
with traps of middle part of Nizhnyaya Tunguska River basin; 
high temperature pneumatolitic-hydrothermal mineralization is 
represented by pyroxene-magnetite-apatite-thomsonite, and py- 
roxene-magnetite-apatite-zeolite facies; meso-thermal mineral- 
ization is represented by quartz-barite-sulphide-calcite facies, 
and epithermal, by caleofumarolic and mofettes formations, 


Metallogenicheskoe raionirovanie Tyan-Shanya i Pamira, 
E.D.KARPOVA. Sovetskaya Geologiya v 2 n 8 Aug 1959 p 81- 
101. Metallogenie zoning of Tien-Shan and Pamirs; mobile 
belts of different age show common features of magnetism 
and mineralization ; granite magmatism is predominant; most 
extensive showings of rare metals are associated with intru- 
sions of main folding period; base metals and mercury 
mineralization coincides with post folding period; telethermal 
lead mineralization is encountered both in geosynclinal and 
geoanticlinal zones; 39 metallogenic zones established. 


Metallogeniya yuzhnoi chasti Yuzhnogo Urala, T.V.BILI- 
BINA. Sovetskaya Geologiya v 3 n 6 June 1960 p 26-40. 
Metallogeny of southern part of Urals; on basis of metal- 
logenic analysis geological formations of region are divided 
into related groups, including sedimentary, sedimentary-vol- 
canie formations, intrusive, and ore complexes ; metallogenic 
zones favorable to concentration of certain metals were distin- 
guished on. basis of geotectonic and metallogenie analysis ; 
metallogenic character of region is defined by predominance of 
heavy metals which are related to products of differentiation 
of basaltic magma. 
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Mezozoiskie granitoidy Chukotki i svyaz s nimi orudeneniya 
S.F.LUGOV. Sovetskaya Geologiya v 2 n 10 Oct 1959 p 48-06, 
Mesozoic granitoids of Chuckchee territory and associated 
mineralization ; tungsten, molybdenum, gold, and tin deposits 
are associated with Lower Cretaceous granitoids; gold, and 
to lesser extent tin, molybdenum and tungsten deposits are 
associated with earlier intrusive stages; tin deposits of great- 
est commercial interest are confined to granitoids belonging 
to later stages; dependence of mineralization intensity on 
degree of intrusion differentiation. 


Mineral’nyi sostav i zakonomernosti rasprostraneniya orude- 
neniya Kurganskogo uzla (Talasskii Alatau), B.V.BRODIN. 
Geologiya Rudynkh Mestorozhdenii Sept-Oct 1959 p 57-73. Min- 
eral composition and regularities in distribution of miner- 
alization within Kurgan district (Talasskii Alatau) ; mineral 
composition of cassiterite-sulphide and base metal deposits 
which are part of ore belt; characteristics of mineralization 
and regularities of its distribution within separate deposits 
as well as within entire area. 


Morfologicheskie osobennosti i istoriya razvitiya treshchin 
nekotorykh rudnykh raionoy Tyan-Shanya, V.A.NEVSKII. So- 
vetskaya Geologiya v 3 n 1 1960 p 57-71. Features and history 
of development of some ore-bearing regions of Tien-Shan; 
simple shear fractures are distinguished from complicated 
fractures with curved traces; en-echelon distribution of both 
kinds is often observed; diminishing shear fractures terminate 
as fan of fine fissures; parallel shear fractures and fissures 
are also observed, especially in widespread fractured zones 
which may arise only in case of repeated rock deformation. 


Nekotorye osobennosti protsessa skarnoobrazovaniya mestoro- 
zhdeniya Tyrny-Auz, G.V.NESTERENKO. Geokhimiya n 4 
1960 p 315-29. Some peculiarities of skarn formation process 
in deposit of Tyrny-Auz; deposit is on contact between lime- 
stones and biotitic hornfels; skarn body has horizontal and 
vertical zonation; in process of metasomatism calcium, iron, 
silicon, manganese and magnesium were brought in and alka- 
lies, aluminum and titanium were removed; variety of meta- 
somatic rocks and zonal structure are result of reaction 
between solutions and host rock. 


Nekotorye voprosy metallogenii Yugo-Vostochnogo Zabaikal’- 
ya, A.D.SHCHEGLOV. Sovetskaya Geologiya v 3 n 1 1960 
p 75-86. Some problems of metallogeny in Southeast Trans- 
baikal region; geological conditions related to tin, tungsten 
and molybdenum showings ; mineralization is genetically related 
to specific felsic intrusive rocks and forms in definite relative 
sequence. 

O geologicheskikh osobennostyakh razmeskcheniva rudnykh 
mestorozhdenii Zapadnogo Zabaikal’ya, A.D.SHCHEGLOV. 
Geologiya Rudnykh Mestorozhdenii n 4 July-Aug 1959 p 17-36. 
Geological peculiarities of distribution of ore deposits in 
Western Transbaikal region; location of ore deposits in 
Caledonian and Hercynian zones; age and peculiarities of 
location of deposits in different geological structures; general 
problems of evolution of metallogeny of region. 


O pervichnoi zonal’nosti orudeneniya vy Almalykskom rudnom 
pole, A.V.KOROLEV, S.T.BADALOV. Geologiya Rudnykh 
Mestorozhdenii n 5 Sept-Oct 1959 p 31-8. Primary zoning of 
mineralization in Almalyk ore field; deposits are represented 
by copper-molybdenum and gold mineralization, gold minerali- 
zation, and rare metals mineralization; zoning is explained 
as result of repeated formation of tear faults, accompanied 
by changing nature of ascending mineralizing solutions, and 
due to effect of enclosing rocks. 

O poloschatykh teksturakh rud kolechedanno-polimetalliches- 
kikh mestorozhdenii Irtyshskoi zony smyatiya v Rudnom Altae, 
V.P.NAUMOV. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd series pt 88 n 5 1959 p 533-46. Zoned ore struc- 
tures of pyritiferous-polymetallic deposits of Irtysh shear zone 
in Rudnyi Altai; interrelationship between zoned sulphide 
ores and enclosing schists indicates that ores did not derive 
their zonation from mechanically deformed schists, but from 
spontaneous mechanical and plastic deformation; ores are of 
hydrothermal origin and their emplacement preceded deforma- 
tion of rocks. 

O ‘zonal’nom raspredelenii mestorozhdenii vy Poladaurskom 
rudnom pole, V.I.BACHALDIN. Geologiya Rudnykh Mestorozh- 
denii n 5 Sept-Oct 1959 p 112-16. Zonal distribution of deposits 
in Poladauri ore field; preliminary results of study of distribu- 
tion of hematite, copper, lead-zinc, and barite mineralization. 


Ob izverzhennykh porodakh i rudnoi mineralizatsii Donet- 
skogo basseina, N. V.BUTURLINOV, B.S.PANOV. Vsesoyuznoe 
Mineralogicheskoe Obshchestvo, Zapiski 2nd series pt 88 n 4 
1959 p 419-29. Igneous rocks and ore mineralization in Donets 
Basin; chemical analyses and age relationships of igneous 
rocks; attempts to relate igneous activity to hydrothermal base 
metal and antimony-mercury ores; southwestern and eastern 
areas are considered especially favorable for exploration. 

QOsnovnye cherty geologicheskogo stroeniya i metallogenii 
Nizhne-Indigirskogo rudnogo raiona, I.Ya.NEKRASOV, V.I. 
D’YACHENKO. Sovetskaya Geologiya v 3 n 1 1960 p 34-50, 
map. Principal features of geological structure and metallogeny 
of Lower-Indigirka ore province; principal structural features 
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are. Kolyma massif and Verkhoyansk-Chukotsk folded regions ; 
sedimentary and magmatic characteristics of each is con- 
trasted with mineralization. 


Osnovnye cherty mezozoiskoi metallogenii Vostochnogo Za- 
baikal’ya, V.S.KORMILITSYN. Sovetskaya Geologiya v 2 n 11 
Nov 1959 p 96-109. Essential features of Mesozoic metallogeny 
in eastern Transbaikal region; zonal distribution of mineraliza- 
tion; tin, tungsten, molybdenum, gold, lead, zinc, and fluorite 
deposits formed during Jurassic and are associated with small 
granodiorite and granite-porphyry intrusions and porphyrite 
and lamprophyre dykes of Upper Jurassic age; ore formations 
of Cretaceous are represented by low-temperature gold, tung- 
sten, antimony and mercury deposits. 


Osobennosti otlozheniya barita i sul’fidov tsvetnykh metallov 
v mestorozhdenii Madneuli, Yu.ILNAZAROV. Geologiya Rud- 
nykh Mestorozhdenii n 6 Nov-Dec 1959 p 90-101. Peculiarities 
of barite and nonferrous metal sulphides deposition in deposit 
of Madneuli; features of blind mineralization within ore field 
and its genetic relation to hydrothermally altered volcanic 
rocks and local tectonic disturbances. 


Otnoshenie redkometal’nogo i polimetallicheskogo orudene- 
niay k intruzivvnym i effuzivnym formatsiyam v nekotorykh 
raionakh tikhookeanskogo poyasa, M.A.FAVORSKAYA. Sovet- 
skaya Geologiya v 2 n 12 Dec 1959 p 71-87. Relation of rare 
metal and base metal mineralization to intrusive and effusive 
formations in some regions of Pacific Belt; author comes to 
conclusion that two types of effusives are to be distinguished 
within certain ore provinces ; type developed as result of direct 
magma ascent to surface and that derived from differentiated 
magma of intrusive chamber. 


Pervichnoe rasseyanie metallov v bokovykh porodakh Nikolaev- 
skogo kolchedanno-polimetallicheskogo mestorozhdeniya (Rudnyi 
Altai), G.IL.ROSSMAN,. Sovetskaya Geologiya v 3 n 6 June 
1960 p 56-64. Primary distribution of metals in wallrock of 
Nikolaevskoe sulphide base metals deposit (Rudnyi Altai) ; 
ore-body was formed under hydrothermal near-surface condi- 
tions; 15 elements were detected within wallrock; metallic 
halo of 10 elements found in zone above ore; where ore body 
is thinnest, halo intensity is greatest; P, Pb, Ba, Ag, Sb are 
confined to inner and Zn, Cu, Mo- to outer zone. 

Trubchatye tela brekchirovannykh porod Aktyuzskogo rud- 
nogo polya, V.A.NEVSKII. Geologiya Rudnykh Mestorozhdenii 
n 2 Mar-Apr 1960 p 83-93. Breccia pipes of Aktyuz ore field; 
pipes are vertical and have almost circular cross-section ; they 
are associated with swell of Precambrian basement; formation 
is assumed to be due to instant outburst of gases; breccia 
consists of fragments of enclosing and magnetic rocks; six 
stages in formation of pipe; rare metals and lead zine mineral- 
ization is associated with pipes. 

Vzaimootnoshenie daikovogo kompleksa porod s polimental- 
licheskim orudeneniem y Kyzyl-Espinskom rudnom pole (Tsen- 
tral’nyi Kazakhstan), N.N.VELIKAYA. Sovetskaya Geologiya 
v 2 n 12 1959 p 64-70. Interrelations between dike rock com- 
plex and base metal mineralization within Kyzyl-Espe ore field 
(Central Kazakhstan) ; development of granitic composition 
and quartz veins subsequent to decrystallization of upper por- 
tions of granitic intrusion; later dykes were formed charac- 
terizing evolution of magma from acid to basic. 

Zakonomernosti razmescheniya gipergennykh mestorozhdenii 
zheleza i alyuminiya v predelakh Ural’skoi Geosinklinal’noi 
oblasti, B.P.KROTOV. Geologiya Rudnykh Mestorozhdenii n 4 
July-Aug 1959 p 3-16. Regularities in distribution of hypogene 
deposits of iron and aluminum within boundaries of geosyn- 
clinal region of Urals; classification of ore deposits and asso- 
ciation of different genetic types of ore deposits with ultrabasic 
and basic rocks which outcrop in anticlines. 


Theory. See also Geology—Theory; Iron Deposits—Theory ; 
Uranium Deposits—Theory. 


Application of Sphalerite Geothermometer to Some Northern 
New Brunswick Sulfide Deposits, D.BENSON. Economic Geol- 
ogy v 55 n 4 June-July 1960 p 818-26. Iron content of sphaler- 
ite was determined by X-ray fluorescence analysis of 0.25 mg 
samples drilled from surface of polished sections; exsolution 
pyrrhotite was found to be only reliable evidence that sphalerite 
formed in presence of excess iron; temperature of formation 
of Heath Steele and Brunswick mines is given as 610 C at 
2000 bars, equivalent to burial under 15,000 ft of younger 
rocks. 


Critical Remarks on Genesis of Ore as Applied to Future 
Mineral Exploration, R.H.SALES. Economie Geology v 55 n 4 
June-July 1960 p 805-17. Syngenetic, metamorphic water, and 
source bed concept theories of ore deposition are challenged 
on basis of survey of literature and personal observation ; 
hydrothermal origin for Northern Rhodesian Copperbelt is 
indicated by presence of post-Roan age igneous rocks and 
post-gabbro mineralization, wide distribution of ore in various 
Lower Roan lithologic types, and zoning of copper-iron sul- 
phide minerals and minor elements. 

General Features of Conformable ‘‘Pyritic’’ Orebodies, R.L. 


STANTON. Can Min & Met Bul v 53 n 573, 574 Jan 1960 
p 24-9, Feb p 66-74. Association of “‘pyritic’’ deposits with 
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fragmental volcanic rocks, occurrence in sediments of near- 
shore formation, and variable structural associations are fea- 
tures of deposits; first stages in regional prospecting should be 
palaeogeographical; later phases of search should be directed 
to delineation of sedimentary facies and to investigation of 
geological structure; characteristics of banded pyritic lead 
zine copper ores and pyrrhotite-chalecopyrite ore. 


Geology, Sulfur Isotopes and Origin of Heath Steele Ore 
Deposits, Newcastle, N.B., Canada, E.DECHOW. Economic 
Geology v 55 n 3 May 1960 p 539-56. Deposits of zinc, lead, 
and copper are associated with minor folding and or sheared 
dilatent zones at or near contact between porphyry and fine 
grained sericitic schist of Middle Ordovician age; there is no 
detectable fractionation; original source bed has been buried 
until suitable temperatures were reached to cause granitiza- 
tion, reduction of sulphates, and mobilization of resulting 
sulphides to form ore deposits. 


K voprosu o zakonomernostyakh raspredeleniya molibdena i 
urana v mineralizovannykh zonakh, V.I.REKHARSKII. Aka- 
demiya Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 8 
Aug 1959 p 20-33. Problem of regularities in distribution of 
molybdenum and uranium in mineralized zones; study of 
paragenesis of molybdenite and uranium minerals, and their 
distribution in hydrothermal deposits. 


Method for Determining Solubility at High Temperatures 
and Pressures, B.H.RELLY. Economic Geology v 54 n 8 Dee 
1959 p 1496-1505. In method of solubility determination, zine 
sulphide tagged with Zn®, was dissolved by water in bomb; 
gamma-radiation intensity of dissolved ZnS was measured 
with scintillation detector placed near bomb; contents of bomb 
were at pressure of 4500 psi during experiment and effective 
temperature of solubility was 130 plus or minus 5C. 


Nickel, Cobalt, Copper, Zinc, Lead and Sulfur Contents of 
Some North American Base-Metal Sulfide Ores, L.C.KILBURN. 
Economic Geology v 55 n 1 Jan-Feb 1960 p 115-37. Co: Ni: 
Cu: Zn: Pb ratios and particularly Ni: Cu: Zn: Pb ratios 
show similar trends for igneous rocks and base metal sulphide 
ores, when plotted on compositional diagrams; similarities and 
one difference in trends for rocks and ores, and correlation of 
positions of rock and ore types, support magmatic origin for 
these ores. 


O nekotorykh zakonomernostyakh i usloviyakh obrazovaniya 
svintsovo-sur’myanykh rud, G.O.GRIGORYAN. Akademiya Nauk 
SSSR, Geokhimiya n 1 1960 p 60-7. Regularities and conditions 
in formation of lead-antimony ores; results of study of para- 
genesis of Asatex Pb-Sb deposit and data on analogous depos- 
its; chemical aspect of process of ore formation; in ore-form- 
ing solutions Sb is transferred as unstable thiosalts or complex 
alkaline compounds; possibility of joint formation of anti- 
monite and galena under ordinary conditions of endogenous 
mineral-formation is denied. 


O perekristallizatsii sul’fidnykh metakolloidnykh rud, A.D. 
GENKIN. Geologiya Rudnykh Mestorozhdenii n 4 July-Aug 
1959 p 134-6, 2 plates. Recrystallization of metacolloidal sul- 
phide ores; study is based on examination of polished sections 
and is illustrated by analysis of paragenetic relations of ore 
forming minerals. 


O petrometallogenicheskikh ryadakh magmaticheskikh porod 
i endogennykh mestorozhdenii, Kh.M.ABDULAEV, Sovetskaya 
Geologiya v 3 n 5 May 1960 p 3-13. Petrographie and metal- 
logenetic series of magnetic rocks and endogenetic deposits; 
problems connected with dependence of endogenetic mineraliza- 
tion on certain rock formations with gradual transitions of 
certain rock types and associated mineralizations into other 
types; necessity of complex study of magmatic formation and 
mineral deposits by petrographers and mining geologists. 


O rastvorenii galenita i perenose svintsa v blizpoverkhnost- 
nykh usloviyakh, M.M.KONSTANTINOV, R.P.RAFAL’SKII. 
Geokhimiya n 3 1960 p 280-1, 1 plate. Dissolution and trans- 
portation of lead under near-surface conditions; experiments 
conducted at room temperature and moderate pressure with 
galena and limestone, sealed in special glass cells, indicate 
that redeposition of galena is possible in H2S medium. 


O sul’fatakh vy rudakh endogennykh mestorozhdenii, S.T. 
BADALOV. Geologiya Rudnykh Mestorozhdenii n 2 Mar-Apr 
1960 p 72-82. Sulphates in ores of endogenous origin; occur- 
rence and distribution of sulphates and sulphate-bearing min- 
erals in ore deposits of Middle Asia; it is concluded that 
formation of sulphates terminates each stage of hypogene 
mineralization or rock alteration, and develops under condi- 
tions of increased concentrations of alkalies and high oxida- 
tion potential of medium. 


O tipakh verikal’noi i gorizontal’noi zonal’nosti, E.A.RAD- 
KEVICH,. Sovetskaya Geologiya v 2 n 9 Sept 1959 p 70-85. 
Types of vertical and horizontal zoning; pulsation zoning 
may stand out against background of common temperature 
zoning, making it more complicated; at certain stages, divided 
by intervals, depositional zoning may occur; presence of direct 
and inverse zoning is also noted. 


Ob istochnike rudnogo veshchestva pri endogennom rudo- 
obrazovanii, A..TUGARINOV, A.V.ZMEENKOVA. Sovetskaya 


Geologiya n 4 Apr 1960 p 66-78. Source of ore matter during 
formation of endogenous deposits; dispersed elements in rocks 
as possible source of ore critically considered ; investigation 
of distribution of dispersed components of some deposits of 
Middle Asia and Krivoi Rog confirm their mobilization and 
subsequent concentration in front zones of metasomatism. 


Origin of Sulphide Ores, C.J.SULLIVAN. Eng & Min J 
v 161 n 6 June 1960 p 189-94. Particular sedimentary environ- 
ments produce particular types of metalliferous provinces, as 
do various types of basic igneous rocks; formation of thermal 
sulphide ores results from application of heat to bodies of rock 
containing dispersed quantities of metals; separation of sul- 
phide and silicate phases depends on relative thermal stabilities, 
not on solubility in water. 


Origins of Massive Sulphides, W.J.BICHAN. Can Min J v 81 
n 3, 5 Mar 1960 p 73-8, May p 69-72. Massive sulphide deposits 
of Spain and Canada are examined with respect to mineralogy, 
structural control of emplacement, sequence of emplacement 
and origin of ores; some evidence for hydrothermal replace- 
ment is called into question; pyrite in massive form is mono- 
minerallie rock which crystallized from liquid “matte.” 


Osnovnye cherty metallogenii severo-zapadnoi chasti Tikho- 
okeanskogo rudnogo poyasa, M.I.ITSIKSON, V.S.KORMILIT- 
SYN, L.IL.KRASNYI, V.T.MATVEENKO. Geologiya Rudnykh 
Mestorozhdenii n 1 Jan-Feb 1960 p 16-44 2 maps. Main fea- 
tures of metallogeny of northwestern part of Pacific ore belt ; 
geological evolution of Eastern Transbaikal region, Far East, 
and North East, and general regularities of distribution of 
metallogenic provinces and their relation to each other; role 
of consolidated massifs and faults in distribution of mineraliza- 
tion within Pacific belt. 


Oxidation of Pyrite by Iron Sulfate Solutions, R.M.GAR- 
RELS, M.E.THOMPSON. Am J Science v 258A (Bradley Vol) 
1960 p 57-67. Instantaneous rate of reduction of ferric ion 
diminishes with decrease in ferric-ferrous ratio; it is postu- 
lated that instantaneous rate is controlled by differential 
absorption of ferric and ferrous ions on pyrite surface, and 
is proportional to fraction of pyrite surface occupied by ferric 
ion. 

Oxidation of Sulfide Ore Bodies, M.SATO. Economic Geology 
v 55 n 5, 6 Aug 1960 p 928-61, Sept-Oct p 1202-31. Probable 
ranges of oxidation potential and pH values for weathering 
environment and those for depth environment were studied 
through field measurements of Eh and pH values of natural 
waters in mining districts, experimental oxidation of iron 
and manganese solutions by air, and theoretical considerations 
of chemical and mineralogical factors involved in natural 
systems, oxidation mechanisms of sulphide minerals at 25 C. 


Patterns to Ores in Layered Rocks, G.W.BAIN. Economic 
Geology v 55 n 4 June-July 1960 p 695-731. Distribution pat- 
terns of syngenetic ore bodies in layered rocks correspond in 
area, symmetry, and metal variation with rock facies struc- 
tures; distribution patterns of epigenetic ore bodies either 
correspond to antecedent and contemporary tectonic structures 
or deviate under their influence; many deposits have metalliza- 
tion, initially syngenetic, redistributed slightly by gyround- 
water of varied origin, and acquire tectonic asymmetry while 
retaining their syngenetic facies limitation. 


Pereotlozhenie molibdena i urana gidrotermal’nymi bikar- 
bonatnymi_ _rastvorami, V.IL.REKHARSKII, O.V.KRUTETS- 
KAYA, I.V.DUBROVA. Geologiya Rudnykh Mestorozhdenii 
n 4 July-Aug 1959 p 108-10. Redeposition of molybdenum and 
uranium by hydrothermal bicarbonate solutions; relation be- 
tween bearing veinlets intersected by carbonate veinlets; ex- 
perimental data on solubility of molybdenite and pitchblende. 


Protsessy okisleniya vosstanovleniya v svyazi s rezhimom 
kislotnosti postmagmaticheskikh rastvorov, A.A.MARAKU- 
SHEV. Geokhimiya n 3 1960 p 214-21. Dependence of para- 
genesis of hydrothermal minerals on redox potential, acidity 
and chemical activity of mobile elements is shown by Eh-Ph 
and other diagrams ; system iron sulphides-oxides is taken 
as illustration ; investigation indicated that in certain common 
instances oxidation reduction processes depend on change of 
acidity conditions of postmagmatic solutions. 


_ Residual Characteristics of Crystallates Genetically Asso- 
ciated With Ore Deposits, J.H.RATTIGAN. Economic Geology 
Vv 55 n 6 Sept-Oct 1960 p 1272-84. Crystallates from which 
particular ore metals have been fractionated are considered 
to have specific geochemical character; these characteristics 
may be of value in restricting areas for exploration; occur- 
rence of tin, copper, lead, zinc, and chromium is discussed in 
terms of geochemical character of associated erystallates. 


Some Cation Substitutions During Formation of Phosphori 
from Calcite, L.L.AMES, Jr. Economie Geology v 55 ee Mare 
Apr 1960 p 854-62. Nature of cation substitution during 
replacement of calcite by phosphorite allows statistical treat- 
ment of data concerning such substitutions; log probability 
plots of data yield straight lines that allow easy and accurate 
extrapolations; data are presented to show effect of PQu-3 
concentration, temperature, flow rate, and Nat concentration 
op primary inclusion of radioisotopes of Pm*, Srt2, UY!, and 

ul¥, 


THE ENGINEERING INDEX—1960 981 


ORE DEPOSITS—Continued 


Some: Mineralogical Equilibria in System K20-A1203-SiOo- 
R20, J.J.HEMLEY. Am J Science v 258 n 2 Feb 1960 p 153. 
Correction supplement to paper indexed in Engineering Index 
1959 p 958 from Apr 1959 issue. 


Source Bed Concept, C.L.KNIGHT. Economic Geology v 55 
n 3 May 1960 p 615-17. Discussion by B.P.WALPOLE of paper 
indexed in Engineering Index 1958 p 872 from Nov 1957 issue. 

Sulfur Isotope Fractionation in Sulfide Mineralization, S. 
GAVELIN, A.PARWEL, R.RHYAGE. Economie Geology v 55 
n 3 May 1960 p 510-30. Preparation of sulphurous minerals 
for mass spectrometric analysis and mass spectrometric proce- 
dure; supergene oxidation of sulphides to sulphates takes place 
without change in isotopic composition; subsequent redeposi- 
tion of supergene sulphides may inyolve displacement of 
isotope ratios towards lighter sulphur; hypogene sulphide 
mineralization is apt to cause significant fractionation of 
original sulphur. 

Sulfur Isotopes and Hydrothermal Mineral Deposits, M.L. 
JENSEN. Economic Geology v 55 n 1 Jan-Feb 1960 p 206. 
Discussion by J.W.T.SPINKS of paper indexed in Engineering 
Index 1959 p 958 from May 1959 issue. 


Sulfur Isotopes and Ore Deposits, W.U.AULT, J.L.KULP. 
Economie Geology v 55 n 1 Jan-Feb 1960 p 73-100. Geochemical 
history of sulphur isotopes in crust of earth; new measure- 
ments of S2/S%4 ratio on sulphide minerals are used to show 
that transport and depositional processes do not appear to 
produce appreciable variation in relative abundance of sulphur 
isotopes; average S*2/S** ratio in ore deposit as well as range 
of values provides information on ultimate source of ore form- 
ing fluids and to some extent mechanism of emplacement. 


Syngenetic Zoning in Ore Deposits, G.C.AMSTUTZ. Geol 
Assn Canada—Proec v 11 Dee 1959 p 95-113. Criteria for and 
against syngenetic and epigenetic zoning; marked differences 
exist between textural and compositional (geometrical and 
geochemical) gradients of syngenetic and epigenetic zones; 
analysis of detailed features of zoning in sediments, lavas, 
and intrusions is performed, by keeping one or two of three 
principal genetic parameters constant: time, space or shape, 
and physicochemical conditions or composition. 

Ternary System AgeS-BieS3-PbS, H.J.Van HOOK. Economic 
Geology v 55 n 4 June-July 1960 p 759-88. Phase equilibria in 
systems Bi-S, AgeS-PbS, Ag2S-BiexSs, PbS-BisSs, AgBiSe-PbS, 
and AgeS-BizSs-PbS have been studied by thermal analysis and 
quenching methods; high solid solubility of bismuth and silver 
in synthetic galena type structures is correlated with common 
occurrence of these elements in natural galena. 


Time Aspects of Geothermometry, J.P-LYON. Min Eng v 11 
n 11 Nov 1959 p 1145-51. Origin of Aberfoyle sulphide ores 
of Tasmania and Pine Vale of Queensland, Australia, are 
interpreted from study of exsolution and intergrowth phe- 
nomena and thermal experimentation; relationship between 
temperature and time required for exsolution in sulphide ores. 


Willemite-Hemimorphite Relationship, D.ROY, F.A.MUMP- 
TON. Economic Geology v 55 n 4 June-July 1960 p 844-7. 
Discussion by N.L.MARKHAM of paper indexed in Engineer- 
ing Index 1956 p 737 from Aug 1956 issue. 


United States. Geology of Metalliferous Deposits. US Geol 
Survey—Professional Paper n 400-B 1960 p 1-74. 35 papers by 
59 authors on origin, structure, ore distribution and alteration 
features of metalliferous deposits. 


Wall Rock Alteration. Poiskovoe znachenie okolorudnykh_iz- 
menenii na Altae, M.S.BEZSMERTNAYA, D.I.GORZHEVSKII, 
L.K.POZHARITSKAYA. Razvedka i Okhrana Nedr v 25 n 7 
July 1959 p 14-17. Importance of rock alterations near ore 
deposits to prospecting in Altai Mountains ; alterations are 
represented by chloritization, sericitization, silicification, and 
epidotization; geological, structural, textural, mineralogical, 
and geochemical indications of alteration. 

Some Problems on Wall Rocks Alteration, S.TWAO. Min & 
Met Inst Japan—J v 75 n 855 Sept 1959 p 589-91. Role of 
clay mineralogy in outlining area for prospecting, structural 
characteristics of deposits, and reconstruction of ore forming 
environment; late hydrothermal alterations superposed on 
skarn ore deposits, and Mg-enrichment along bedded pyritic 
deposits ; montmorillonite, chlorite, sericite, kaolin minerals, 
silica minerals, allunite, pyrophyllite, diaspore, corundum and 
andalusite are characteristic respectively to main group of ore 
deposits of epithermal origin in Japan. 

West Germany. Stratigraphie und Tektonik der Rammelsberger 
Erzlager, E.KKRAUME. Zeit fuer Erzbergbau u Metallhuetten- 
wesen v 13 n 1 Jan 1960 p 7-12. Stratigraphy and tectonics of 
Rammelsberg ore deposit with special consideration of new 
orebody below 10 level; structure of deposit. and association 
of banded and massive ore; content of lead, zinc, copper, iron, 
and barite in banded ore. 


ORE DRESSING. See Ore Treatment. 
ORE FLOTATION. See Ore Treatment—F lotation. 
ORE HANDLING 


Investigation of Some Properties of Gypsum and Pyrite Re- 
Jated to Bulk Shipping Conditions, J.S.HENKEL. Australia. 


ORE HANDLING—Continued 


Commonwealth Sci & Indus Research Organization—Ore Dress- 
ing Investigations—Commonwealth Mining Dept, Univ of 
Melbourne—Report n 578 Apr 1959 6 p. “Western Australian” 
gypsum had considerably less resistance to movement in bulk 
than other mineral products, while that from Yellowdine 
showed resistance to movement; effect of low moisture content 
on bulk movement of pyrite was investigated and it was found 
that for moisture contents as low as 0.5%, resistance to bulk 
movement was greater than resistance of dry pyrite. 


New Facilities Accelerate Chile’s Iron Ore Exports, A.T.YU. 
Min Eng v 12 n 8 Aug 1960 p 922-4; see also Can Min J v 81 
n 7 July 1960 p 60-3. Shiploading operations at ports of 
Chanaral and Caldera; it is expected that 4,500,000 tons of 
ore will be shipped from Chile in 1960; unloading, shiploading, 
and storage facilities. 


Orinoco Scraper Speeds Stockpile Feed, C.H.HUBBELL. Eng 
& Min J v 161 n 1 Jan 1960 p 85-7. At Puerto Ordaz, Vene- 
zuela, mobile ore bridge, with conveyor belt feeding from 
crushing section, blends ore and feeds onto 1.3 million metric 
ton storage pile; scraper, hung from rail mounted towers, 
scoops ore into tunnels where it is conveyed to ore ships. 
Hydraulic. See also Materials Handling—Hydraulic. 


Hydraulische Schachtfoerderung im Erzbergbau, A.ESCH, 
W.KOCH. Zeit fuer Erzbergbau u Metallhuettenwesen v 13 
n 2 Feb 1960 p 68-73 (discussion) 73-4. Hydraulic ore lifting 
in mines; horizontal hydraulic transportation and lifting of 
ore and coal; calculation of power necessary to assure hydraulic 
lifting. 

Pipeline Transportation of Concentrates, D.A.FRASER. Min 
Congress J v 46 n 3 Mar 1960 p 44-8. Construction of pipe 
line followed extensive test work including investigation of 
factors of friction, loss power consumption, optimum velocity, 
correct pipe size and pumping station spacing; pipe line is 
744 mi long, pumps 1800 tpd of copper sulphide concentrate, 
and consists of three sizes of pressure creosoted wire-wound 
Douglas fir asphalt coated pipe to prevent corrosion. 

Pneumatic. See Materials Handling—Pneumatic. 
ORE MILLING. See Ore Treatment. 


ORE MINERALS. See Mineral Industry and Resources; Miner- 
alogy; Mining Exploration; Ore Analysis; Ore Deposits. 

ORE PREPARATION. See Ore Treatment. 

ORE PROSPECTING. See Geophysics; Mining Exploration. 

ORE REDUCTION 


See also Cobalt Metallurgy; Furnaces, Electric—Control ; 
Iron Ore Reduction; Titanium Metallurgy. 


Bemerkungen ueber die Herstellungen von Ferro-Vanadium 
und Rein-Titan, E.SCHWARZ-BERGKAMPF. Radex Rundschau 
n 5 Oct 1959 p 660-4. Production of ferrovanadium and pure 
titanium; importance and deposits of vanadium-bearing and 
titaniferous ores; methods of extraction of ferrovanadium and 
pure titanium. 


High Temperature Corrosion Problems in Reduction of 
Nickel Copper Ores, R.J.LAW. Corrosion vy 16 n 6 June 1960 
p 120-2. In discussion of Canadian ores, emphasis is placed 
on proper selection of materials for various pieces of mining 
and processing equipment, such as roasters (superimposed on 
reverberatory furnaces), converters, lute caps, piping, drag 
line conveyors, sinter machines and hot crusher rolls; materials 
of construction tested include cast iron, cast 28 Cr-3 Ni, 25 
Cr-12 Ni, ductile iron; 138 Cr-O Ni, 26 Cr-46 Ni-5 W, and 
Types 431 and 410 stainless steels. 


Verfahren zur Reduktion von Erzen mit CO- und He-haltigen 
Gasen, M.GERHOLD. Aufbereitungs-Technik v 1 n 1, 2 Jan 
1960 p 34-9, Feb p 74-81. Reduction of ore by gas containing 
CO and He; theoretical basis and process for reduction of ore 
by converting it to suitable compounds; processes for produc- 
tion of reduction gas from hydrocarbons and properties of 
gas; most important processes for reducing of lump ore and 
fine ore on fiuid bed operated by gas containing CO and H:2; 
reduction of lump ore is comparatively slow; however, gas 
operated fluid bed accelerates reactions. 


ORE RESERVES. See Ore Deposits. 
ORE ROASTING 


See also Iron Ore Reduction; Iron Ore Treatment; Manga- 
nese Metallurgy ; Ore Treatment. 


Contribucion a la metalurgia de los arseniuros de niquel, 
A.de la CUADRA, J.M.SISTIAGA. Instituto del Hierro y del 
Acero v 12 n 61 July-Sept 1959 p 189-94, v 138 n 65 Jan-Mar 
1960 p 231-41. Contribution to metallurgy of nickel arsenides ; 
pyrometallurgical treatments (roasting) discussed; behavior 
of arsenides in roasting studied; ammonia leaching discussed. 


Die Arsenabscheidung bei der magnetitbildenden Roestung 
yon arsenhaltigen Schwefelkies-Flotationskonzentraten, K.G. 
GOERLING, H.APLER. Zeit fuer Erzbergbau u Metallhuetten- 
wesen v 12 n 11 Nov 1959 p 553-7. Separation of arsenic dur- 
ing magnetite forming roasting of arsenic bearing flotation 
concentrates of pyrite. 
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ORE ROASTING—Continued ORE ROASTING—Continued 


Entwicklung und heutiger Stand der Spateisensteinroestung 
im Siegerland, H.GLEICHMANN, W.HELLMUND. Zeit fuer 
Erzbergbau u Metallhuettenwesen v 12 n 6 June 1959 p 261-7, 
table. Development and present state of siderite roasting in 
Siegerland; general development of roasting plant; dimen- 
sions of furnace, equipment, ventilation, control, and possible 
future problems. 


Erfahrungen beim Abroesten von Pyriten in Etagenoefen mit 
Abhitzekessel, W.GEHRHARDT, C.SITZ. Chemie-Ingenieur- 
Technik v 31 n 11 Nov 1959 p 739-42. Experience in roasting 
of pyrites in multi-stage furnaces with waste-heat boilers ; 
roasting-gas circulation in multi-stage furnaces connected to 
waste-heat boiler gives rise to significant increase in capacity 
of oven units; improvement in economics and simplification in 
operating technique in pyrites roasting. 

History, Development and Use of Edwards Furnace, G. 
SPENCER-COMPTON. Min & Chem Eng Rev v 52 n 11 Aug 
1960 p 74-6, 78. Edwards furnace was introduced 60 yr ago in 
Australia to roast gold ores; development, operation and use 
of roaster; roaster was designed to remove some of sulphur 
and break up ore particles and remove gold; it consisted of 
long sloping hearth reverberatory furnace; furnace is still 
used in original area and treats flotation concentrates instead 
of ore. 


Ispytanie pechi s kipyashchim sloem dlya magnetiziruyush- 
chego obzhiga zheleznykh rud, V.IL.KARMAZIN, K.E.MAK- 
HORIN, G.V.GUBIN, A.M.KUCHER, V.E.GASPARYAN. Stal 
v 20 n 4 Apr 1960 p 289-93; see also English translation in 
Stal in English n 4 Apr 1960 p 229-32. Tests on fluidized bed 
furnace for magnetic roasting of iron ores; successful tests 
on experimental installation have confirmed possibility of 
magnetic roasting in fluidized bed of oxidized Krivoi Rog 
quartzites and Kerch brown hematites with subsequent pro- 
duction of magnetic concentrate from roasted ore; experi- 
mental industrial reactor designed. 


Obzhig okatyshei szhiganiem gaza v sloe, I.J.ROVENSKII. 
Metallurg v 4 n 9 Sept 1959 p 7-9; see also English transla- 
tion in Iron & Coal Trades Rev v 180 n 4783 Mar 18 1960 
p 631-3. Roasting of pellets by gas combustion in layer; 
experiments with Lurgi method of roasting pellets at Mekhan- 
obrchezmet Institute; operation using lime, limestone or clay 
flux or unfluxed pellets; roasting at 1200-1300 C by combustion 
of mixture of propane and butane under low pressure; tabular 
data of results obtained with FeO content 2.5-3.3% ; proposal 
to construct pilot plant. 


Oxidation of Powder Compacts of Copper-Iron Sulphides, 
T.A.HENDERSON. Instn Min & Met—Trans v 68 pt 5 1958-59 
Feb 1959 p 193-200, plate. Discussion of paper indexed in 
Engineering Index 1958 p 874 from July 1958 issue. 


Oxidation Rates of Lump Copper-Iron Sulphides, T.A.HEN- 
DERSON. Instn Min & Met—Trans v 68 pt 5 1958-59 Feb 
1959 p 193-200, plate. Discussion of paper indexed in Engineer- 
ing Index 1958 p 874 from June 1958 issue. 


Pelletisieren yon Feinsterzen und deren Sinterung im Gas/ 
Oelschachtofen, H.KLATT. Aufbereitungs-Technik vy 1 n 3 
Mar 1960 p 129-36. Pelletizing of finest ore and its sintering 
in gas/oil pit furnace; pelletizing process and factors that 
might affect process; sintering tests made on Sydvaranger 
concentrate in circular sintering pit furnace demonstrated high 
furnace efficiency, small space required, very high strength 
of sintered material. 


Proceedings of Symposium Application of Fluidizing Reac- 
tor to Mineral Industry. Arizona Univ—College Mines Mar 
1959 68 p. Eight papers by 11 authors on use of fluosolids 
reactor for roasting and smelting of copper and gold ores; 
other possible uses of fluidizing reactor. 


Some Practical Applications of Fundamental Sinter Re- 
search, W.E.DAVIES. Can Min & Met Bul v 53 n 575 Mar 
1960 p 173-85. Fundamental concepts of sintering; ignition 
heat is passed on in bed as heat wave, initiating endothermic 
changes ; fuel content of bed should be not more than theoret- 
ical quantity needed to balance endothermal changes; excess 
fuel in bed results in decreased sinter quality, more return 
fines, wasted fuel and loss of efficiency; sintering speed is 
function of rate at which incoming air can transfer heat. 


Studien ueber den Sinterprozess in der Bleihuette Roenn- 
skaer mit Hilfe mathematisch-statistischer Methoden (Fuenf- 
faktorenversuche), B.RUDLING. Zeit fuer Erzbergbau u Me- 
tallhuettenwesen v 12 n 2 Feb 1959 p 79-82. Studies of ore 
sintering in lead smelter Roennskaer by means of.mathematical 
and statistical methods (experiments with five factors). 


Sulfating of Cuprous Sulfide and Cuprous Oxide, M.E. 
WADSWORTH, K.L.LEITER, W.H.PORTER, J.R.LEWIS. Met 
Soe of AIME—Trans v 218 n 3 June 1960 p 519-25. Oxidation 
of CuzS in oxygen was found to be retarded by entrapment of 
SO2 and O:, which stabilized internal sulphates for long periods 
of time; sulphating of CuzO in oxygen sulphur dioxide atmos- 
pheres was maximum at ratios of SO2 to Oz approximating 
maximum SOs production; at elevated temperatures SO2 was 


found to increase rate of oxidation of CuO to CuO even 
though sulphates did not form; all sulphating reactions fol- 
lowed parabolic rate law indicating diffusion. 


Tvorba magnetickeho podilu pri prazeni sloucenin zeleza a 
manganu, B.HADACEK, J.HRUBY. Hutnicke Listy v 14 n ll 
Nov 1959 p 963-70. Formation of magnetic product in roasting 
of iron and manganese compounds; investigation of Mn-Fe 
spinels in dilute acids; mixtures of MnCOs and Fe20s produce 
best results; Mn-Fe ratio of 1:1 or 1:2 achieves optimum Mn 
content in magnetic product. 

Zur Staubsinterung bei der Wirbelschichtroestung, N.LOW- 
ICKI, Zeit fuer Erzbergbau u Metallhuettenwesen v 12 n 10 
Oct 1959 p 497-507. Problem of dust agglomeration during 
fluidized bed roasting; investigation of iron-oxygen-sulphur 
diagram; physical background of dust agglomeration ; deter- 
mination of combustion period. 


ORE SAMPLING 


Borozdovoe mekhanicheskoe oprobovanie kernoy pri razve- 
dochnom. burenii, M.A.AL’BOV, V.L.CHELYSHEV. Razvedka 
i Okhrana Nedr v 25 n 6 June 1959 p 5-12. Mechanical chan- 
nel sampling of cores during exploratory drilling; method 
consists in taking sample by cutting channel 6x7 and 6x5 mm; 
design of channel cutting machine and advantages of advocated 
method. 


Data Processing by Machine—Asset at Mine Site, G.S.KOCH, 
Jr, R.F.LINK. Min Eng v 12 n 9 Sept 1960 p 1005-7. Punched 
card system was used to process 50,000 assays of mine samples 
required in preliminary investigation of distribution of gold, 
silver, lead copper and zine in two large Mexican mines; plot 
of data revealed zoning of mineralization in veins; daily or 
routine assay reports, computation of ore reserves, reblocking, 
statistical methods of blocking and other applications of data 
processing suggested. 


Die Bedeutung der Probenahme, M.DONATH. Zeit fuer 
Erzbergbau u Metallhuettenwesen v 12 n 10 Oct 1959 p 507-13. 
Importance of sampling; precision and reproducibility of sam- 
pling and its influence on classification of deposits, as shown 
by example of Majdan Pek. 


Dostovernost oprobovaniya bogatykh martitovykh i gidroge- 
matito-martitovykh rud pri razlichnom protsente vykhoda 
kerna, S.N.DOKUKIN. Razvedka i Okhrana Nedr v 26 n 2 
Feb 1960 p 14-20. Authenticity of sampling of high grade 
martite and hydrohematite-martite ores under conditions of 
different percentages of core recovery; possibility of using 
electric logging during exploration of Krivoi Rog iron deposits ; 
permissible percent of core recovery and corrective coefficients. 


Echantillonnage des gisements, M. BRUTE de REMUR. Revue 
de l’Industrie Minerale vy 41 n 6 June 1959 p 457-76. Sampling 
of mineral deposits ; method of taking samples and extent of 
sampling; interpretation of results of sampling. English sum- 
mary. 


Facteurs ayant une influence dans Jl’echantillonnage des 
minerais, P.GY. Annales des Mines n 4 Apr 1960 p 207-17. 
Factors influencing sampling of ores; it is shown that possible 
error in given calculation is only one of elements which, 
cumulatively, constitute total sampling error; purpose is to 
aid engineers in understanding operations of sampling, and 
how errors can arise. 


Probability in Estimating Grade of Ore, R.M.BECKER, S.W. 
HAZEN, Jr. Pennsylvania State Univ—Mineral Industries Ex- 
periment Station—Bul n 72 Mar 1960 p 39-49. To utilize 
probability as aid to estimating grade of ore, samples should 
be of same size and data must be random; probability theory ; 
frequency distributions for low, medium, and high grade 
deposits ; effect of nonideal conditions include mineral hetero- 
geneity, nonuniform mineral grain size, and randomness of 
distribution ; examples of sampling procedures. 


Rapid Evaluation of Spodumene and Kyanite Samples by 
Heavy Liquid Separation, J.S.,BROWNING, J.B.GAYLE. US 
Bur Mines— Report Investigations n 5657 1960 5 p. Applicabil- 
ity of heavy liquid mineral separation to evaluation of certain 
spodumene and kyanite ores, prepared mixtures, and plant 
products ; after careful standardization of particular mineral 
and associated gangue, estimates of chemical analyses could 
be obtained from results of heavy liquid separations; method 
should be particularly suited to control of plant operations 
wherein savings in time will be of advantage. 


Statistical Quality Control of Routine Undergroun - 
pling, R.St.J.ROWLAND, H.S.SICHEL. § Aetig Tae Mite 
& Met—J v 60 n 6 Jan 1960 p 251-84, (discussion) n &, 10 
Mar p 384-97, May p 556-7. Conventional statistical control 
chart methods for differences between duplicate measurements 
are inapplicable because standard deviation of check value 
differences is function of specific metallic content: new type 
of distribution law is derived which forms basis for setting 
correct control chart limits; practical examples are given 
to indicate improvement in sampling quality at Rand mines. 


Uranium Assaying by Simple Color Comparison. Min World 


vy 21 n 12 Dee 1959 p 26-7. Assaying developed by Nati 
Lead Co at Monticello, Utah; quick and acoutate mill Shotrel 
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ORE SAMPLING—Continued 


of ion exchange tailing to prevent solution loss using fused 
salt bead; color comparison under ultraviolet light gives grade. 

Vzorcevanje rud iz separacijsko-tehnicnega vidika, D.OCE- 
PEK. Rudarsko-Metalurski Zbornik n 1 1960 p 47-56. Sam- 
pling _as applied in ore treatment experiments; checking 
precision of sampling by means of statistical methods ; exam- 
ination of ore sampling technique in Vares iron deposit. Ger- 
man summary. 


ORE TREATMENT 


See also Asbestos Ore Treatment; Chromite; Chromium Ore 
Treatment; Copper Ore Treatment; Extraction; Fluorspar ; 
Gold Ore Treatment; Iron Ore Treatment; Lead Ore Treat- 
ment; Lead Zine Ore Treatment; Lubrication—Ore Treatment 
Plants ; Manganese Ore Treatment; Mercury Ore Treatment; 
Mineral Industry and Resources; Nickel Ore Treatment; Ore 
Reduction ; Ore Roasting ; Ore Sampling ; Phosphate Ore Treat- 
ment; Rare Earths; Tin Ore Treatment; Titanium Ore Treat- 
ment; Tungsten Ore Treatment; Uranium Ore Treatment; 
Vanadium Ore Treatment; Zine Ore Treatment. 

Annual Review Minerals Beneficiation. Min Eng v 12 n 2 
Feb 1960 p 121-36. Following papers included: Introduction, 
H.R.SPEDDEN, 121; Mill Design, A:A.WALLACH, 122; Crush- 
ing and Grinding Review, C.L.SOLLENBERGER, 123-4; Con- 
centration, O.F.TANCEL, R.J.BRISON, J.F.SHEA, 125-6; 
Solids-Liquid Separation, W.T.MARSTON, 127; Iron Ore 
Beneficiation, 128; Pyrolysis and Agglomeration, M.E.VOLIN, 
129-32 ; Chemical Processing, E.H.CRABTREE, 133; Materials 
poate C.F.GOLSON, 134; Operating Control, L.A.ROE, 


Applications des méthodes de la statistique mathématique & 
des probléms se posant dans la concentration des minerais, 
P.SEYER, R.DUVAL, M.BRUTE de REMUR. Revue de ]’In- 
dustrie Minérale v 42 n 4 Apr 1960 p 365-90. Application of 
methods of mathematical statistics to problems of ore treat- 
ment; study of ore oxidation effect on results of flotation at 
Plagne plant; selection of best flotation reagents for treatment 
of smithsonite at Buggern plant; study of quality control 
methods. 


Characteristics of O.S.Type Vanner and its Application, 
T.OYAMA, J.SHIMOIJIZAKA, S.HASEBE, N.MAEDA. Min & 
Met Inst Japan—J v 76 n 860 Feb 1960 p 88-92. Principle 
of consolidation trickling is used for stratifying pulp on endless 
belt; belt is bent in center to make deep layer, and vibrator 
is provided below upper belt at position of pool to contro] 
trickling velocity; results of tests on low grade titaniferous- 
magnetite and manganese ores. 


Charakter und Anwendungsmoeglichkeiten des Schwebeschmel- 
zens, A.LANGE. Neue Huette v 5 n 3 Mar 1960 p 149-60. 
Principles and scope of applications of suspension smelting ; 
summary based on literature, travel in USSR, and own research 
at Mining School of Freiberg (East Germany); this includes 
description of design and performance of USSR cyclone 
furnace at Alma Ata, experiments on Lange-Barthel suspen- 
sion smelting furnace, and practice of iron ore reduction in 
suspension vs cyclone furnace; some unpublished data. 28 refs. 


Der dritte Internationale Kongress fuer Erzaufbereitung in 
London 1960, W.GRUENDER. Bergbauwissenschaften v 7 n 
14 Aug 20 1960 p 430-5. Third international ore treatment 
congress in London, 1960; subjects covered were dedicated to 
crushing and grinding, classification and thickening, research 
on flotation and experience with flotation, heavy media separa- 
tion, magnetic and electrostatic separation, and chemical 
methods of ore treatment. 


Der Mikroduesenregler in der Aufbereitung, F.W.MAYER. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 12 n 9 Sept 
1959 p 443-9. Micronozzle regulator in ore treatment; advan- 
tages of automatic regulation in ore treatment; regulations 
of density of slurry during heavy medium separation; control 
of solid matter content in classifier overflow ; control] of under- 
flow in thickener. 

Developpement de l’enrichissement des minerais de fer en 
Allemagne, PASQUET. Annales des Mines Feb 1959 p 79-102. 
Development of iron ore treatment in Germany; geographical 
location, age, structure and chemical composition of various 
ores and ore deposits; historic account of ore treatment; 
operational results of two German ore treatment installations 
dealing with sandy oolitic ore and oolitic ore with kidneys of 
limonite and argillaceous or marle cement; development of 
Krupp-Renn process. 

Die Anwendung von Radionukliden und Kernstrahlung in 
der Aufbereitungstechnik, H-LRAMDOHR. Aufbereitungs-Tech- 
nik v 1 n 8 Aug 1960 p 359-63. Use of radioactive tracers and 
nuclear radiation in processing; effects of enclosed radioactive 
sources that can be used are: slowing down of neutrons by 
hydrogene, production and attenuation of deceleration radia- 
tion; distribution or migration of radioactive tracers can be 
measured by means of f- or y-radiation. 


Die heutige Erzaufbereitung im Spiegel des Internationalen 
Kongresses fuer Erzaufbereitung 1960 in London, K.GRUM- 
BRECHT. Glueckauf v 96 n 20 Sept 24 1960 p 1301-9. Modern 
ore treatment in light of International Ore Treatment Congress 
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of 1960 in London; crushing, concentration (including flota- 
tion), heavy media separation, magnetic and _ electrostatic 
separation, and chemical methods of ore concentration, thicken- 
ing and settling, research, and plant control. 


Die Problematik des Messens und Regelns in der Erzauf- 
bereitung, E.von SZANTHO. Zeit fuer Erzbergbau u Metall- 
huettenwesen v 13 n 3 Mar 1960 p 117-21. Problems of control 
in ore treatment; determination of ore grade; factors of auto- 
matic regulation of grain size, specific gravity of slurry, pH, 
and temperature of slurry. 


Die Trocknung von Aufbereitungsguetern, F.BAUNACK. 
Aufbereitungs-Technik v 1 n 2 Feb 1960 p 67-73. Drying of 
material to be processed; thermal drying is practiced in 
classifying and separating of ores; relation between tempera- 
ture of feed, drying conditions, structural variations and heat 
consumption in drying; drying in processing of coal, ore, 
rock products, earths and mineral salts, and special problems 
involved. 


Etude sur l’extraction du tungsténe et de l’étain a partir 
de minerais pauvres, E.A.POKORNY. Mines et Metallurgie 
n 3540 May 1960 p 289-92. Study of extraction of tungsten 
and tin from low grade ore; method consists in submitting 
ores to reduction at 500-1000 C by coal, coke, tar, ete., or 
preferably by hydrogen at 800 C, when tin is rendered soluble 
in boiling diluted hydrochloric acid; from remainder tungsten 
can be extracted by boiling 2% solution of sodium carbonate, 
or sodium hydroxide into which 2.5 g chlorine per liter are 
introduced. 


European Ore Dressing Features Research, Cascade Grinding, 
New Dry Concentrator, P.GY. Min World v 22 n 5 Apr 25 
1960 p 66-7. New plants, technical developments, and machin- 
ery improvements, including most countries behind Iron Cur- 
tain; Belgian and French territories of Africa, belonging to 
European economic sphere, are also included; new flotation and 
filtering equipment, changes in grinding and classification 
circuits, mills floating hematite. 


Experimental Treatment of Base-Metal Ores From California 
and Nevada, A.L.ENGEL, H.J.HEINEN. US Bur Mines— 
Report Investigations n 5566 1960 9 p. Treatment methods of 
crushing and screening, gravity concentration, flotation, roast- 
ing, and leaching were applied on lead, zinc, silver, mercury, 
nickel, copper, cobalt and gold ores ; possibilities and limitations 
of methods applied. 


La préparation des minerais, R.J.TESTUT. Revue de 1]’In- 
dustrie Minérale (special number) Dec 15 1958 211 p. Ore 
treatment; Pt 1: Representation of cleaning results; theoret- 
ical and experimental study of movement of solid bodies in 
fluid ; sizing by dimensions ; crushing and grinding; evaluation 
of equipment efficiency; references to coal preparation are 
made. English summary. 


Liquid-Liquid Extraction of Rare-Earth Elements, D.J. 
BAUER, A.C.RICE, J.S.BERBER. US Bur Mines—Report In- 
vestigations n 5570 1960 10 p. Separatory funnel work using 
tri-n-butyl phosphate for extracting ceric nitrate resulted in 
complete extraction; similar tests using primary amines for 
splitting trivalent rare-earth pairs and fractions gave prom- 
ising results; latter tests were scaled up by use of pressure- 
bubbler equivalent, series of spray towers for extraction, 
washing, and stripping. 


Mechanism of Supersonic Coagulation of Mineral Particle 
Suspension in Water, T.IMAIZUMI, T.INOUE. Min & Met Inst 
Japan—J v 76 n 860 Feb 1960 p 93-100. Irradiation experi- 
ments on suspensions of quartz in pure water and water 
modified with HCl, NaOH, dodecylammonium acetate, Separan 
and MIBC, under various frequencies, and controlled intensi- 
ties of supersonic waves; experimental results in light of 
“flocculation energy’’; industrial applications of supersonic 
flocculation process of liquid-solid system. 


Mineral Beneficiation Issue. J Mines, Metals & Fuels v 8 
n 7 July 1960 p 1-163. Symposium of 30 papers by 61 authors 
presented at Indian Institute of Science in Bangalore on 
Sept 29-30 1959; subjects covered are: theory of grinding, 
flotation with reference to sulphides, treatment of manganese 
ores, beach sands, gold tailings, uraniferous granite, heavy 
media and hydrocyclone methods, phase separation methods 
for demineralization of coals and graphites, and chemical 
methods, including chlorination. 


Mineral Processing. Eng & Min J v 161 n 6 June 1960 p 
232-43. Flowsheets of magnesium, ferrosilicon reduction proc- 


ess; copper, electrolytic refinery; ion ore, wet upgrading 
plant; nickel, concentrating plant and refinery ; alumina, 
nepheline reduction process; copper, leaching-precipitation- 


flotation process; uranium, automated leaching-precipitation 
mill; manganese, dithionate leach process; and silver, rec- 
lamation of old cyanide tailings. 


1960 International Mineral Processing Congress, G.A.COX. 
Mine & Quarry Eng v 26 n 8, 9, 10, 11, 12 Aug 1960 p 330-8, 
Sept p 378-84, Oct p 432-6, Nov p 480-6, Dec p 531-6. Review 
of 52 papers that were presented at International Mineral 
Processing Conference in London dealing with comminution, 
classification and thickening, flotation research, flotation prac- 
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tice, gravity and dense media separation, magnetic and electric 
separation sorting, chemical processing, process study, control 
and testing. 


On Oxidation of Pyrrhotite in Aqueous Suspensions in Pres- 
surized Oxygen Atmosphere, R.SEI, K. ITO. Min & Met Inst 
Japan—J v 76 n 864 June 1960 p 379-86. Pyrrhotite is oxidized 
in aqueous suspension to form ferric oxide and elemental sul- 
phur; among sulphide minerals which are associated with 
pyrrhotite, pentlandite and zine blende can be easily oxidized ; 
chalcopyrite is oxidized to some extent; at optimum best 
conditions, e.g. 110 C, 20 kg/em? poz and 600 rpm, more than 
95% of pyrrhotite and pentlandite are easily oxidized and 
only 20% chalcopyrite is dissolved in solution, 


Ore Dressing Makes Significant Advances, A.L.WESNER. 
Min World v 22 n 5 Apr 25 1960 p 40-3, 56. Advances have 
been achieved by more effective applications of older meth- 
ods, utilizing physical properties not used before and by ex- 
tending use of ion exchange technique; new method of up- 
grading rock salt is based on differential heat transmission 
between rock salt and impurities; particle separator using 
dielectric polarization has number of possible applications ; 
bacteria leach process for copper recovery from tailings; ion 
exchange method for gold recovery. 


Quelle est la concentration optimum a viser dans une 
laverie metallique? R.DUVAL. Annales des Mines Jan 1959 p 
43-51. What should optimum concentration be at ore treat- 
ment plant? Problem of optimum concentration in ore wash- 
ing plant; calculations made by using quality control graphs ; 
explanation of method for frequently encountered cases; opti- 
mum grade refers to statistical average grade; if grade is 
considered as fixed ceiling value, washing can be adjusted. 


Recovery of Semi-heavy Minerals in Jigs, F.A.WILLIAMS. 
Instn Min & Met—Trans v 68 pt 5 1958-1959 Feb 1959 p 161- 
75, (discussion) pt 9 June 1959 p 423-56, v 69 pt 6 Mar 1960 
p 318-25. Data are given in terms of zircon, anatase and 
topaz for specific gravity range 4.5 to 3.5 for grain sizes 
from 6 to 325 mesh; these results could be used to estimate 
probable percentage recovery of economic and other semi- 
heavy minerals within this range of specific gravity; selec- 
tion of more important minerals is presented and indicates 
some new fields for use of jigs in ore dressing. 


Separating Hafnium From Zirconium. Eng & Min J v 161 n 
1 Jan 1960 p 78-9. Excerpt from paper indexed in Engineering 
Index 1959 p 961 from US Bur Mines—Report Investigations 
n 5499 1959. 


Separation of Solid Particles According to Size Shape or 
Specific Gravity in Wet Medium, F.J.FONTEIN, Geologie en 
Mijnbouw v 39 n 6 June 1960 p 227-48. Fundamental methods 
for separating particles in wet medium; most important 
devices in which these methods are applied. 


Serial Gravity Concentration: New Tool in Mineral Process- 
ing, J.H.HARRIS. Instn Min & Met—Trans v 69 pt 3 1959-60 
p 85-94, (discussion) pt 6 Mar 1960 p 295-318. In any gravity 
concentration process losses of liberated values are not only 
in fines, but also in middle range controlled by relative sizes of 
gangue and of mineral; losses are irrecoverable by any repeti- 
tion of process without change of nature of feed; use of new 
system wherein gravity concentration stages are in series with 
rejection of barren oversize by screening between stages. 


Treatment of Nickel-Copper Matte, K.SPROULE, G.A.HAR- 
COURT, L.S.RENZONI. J of Metals v 12 n 3 Mar 1960 p 214- 
19. Techniques adopted by Inco on basis of its laboratory 
studies and pilot plant development are described; constitu- 
tion of bessemer matte; matte separation; matte casting, 
cooling, and related operations; milling and flotation; metal- 
lies recovery ; product treatment; electrolytic refining of matte 
anodes. 


Ueber Verwachsungsstrukturen in Erzla~e~staetten und 
ihre aufbereitungstechnische Bedeutung, H.KiiAUSE. Zeit fuer 
Erzbergbau u Metallhuettenwesen v 13 n 8 Aug 1960 p 387-92. 
Intergrowth structures in ore deposits and their importance 
in ore treatment; intergrowths in zone of cementation, en- 
crustations, myrmekitic intergrowths, exsolutions, zoning, and 
lead and zine concentrate grains from flotation circuit, 


Use of Natural Frequency in Vibrating Feeders, P.V.KEN- 
FORD. Can Min J v 81 n 8 Aug 1960 p 76-84. Principal types 
of feeders are pneumatic, hydraulic, electromagnetic, and elec- 
tromechanical; features and performance of feeders under 
various conditions; effect of head load, type of control, power 
source and quietness of operation; advantages and disadvan- 
tages; particular attention is paid to harnessing of natural 
frequency. 


Viscometer for Mineral Suspensions, G.R.PURDY, G.G. 
EICHHOLZ. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Tech Bul TB 11 Dec 10 1959 87 p. Plummet was 
pulled vertically through slurry under test at rate governed 
by external weight; viscosity of suspensions of glass balls, 
barite and galena was compared at different rates of shear, 
and variation in flow characteristics; use and limitations for 
measuring viscosity of slurries. 
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Vorschlag zur Vereinheitlichung der Stammbaum-Sinnbilder 
in der Erzaufbereitung, W.GRUENDER. Zeit fuer Erzbergbau 
u Metallhuettenwesen v 12 n 8 Aug 1959 p 369-74, plate. Sug- 
gestion for standardization of flowsheet symbols. 


X-Ray Analytical Methods in Process Control, F.L.HOLDER- 
REED, W.LUCY. Min Congress J v 46 n 6 June 1960 p 82-6, 
103. X-ray fluorescence technique was successfully applied to 
continuous monitoring of typical mill pulps extending from 
copper concentration levels of concentrates at 22 to 82%, to 
bulk tailings at 0.10 to 0.25%; quality of assays approximated 
conventional assays and is available either instantaneously 
or at discontinuous intervals; X-ray assays give better control 
and reduce labor and supply costs. 


Australia. Classification and Air Tabling in Beach Sand Flow- 


sheets: Their Influence on Recovery of Zircon and Rutile, and 
on Quartz Content of Zircon Concentrate, S.B.HUDSON. Aus- 
tralia. Commonwealth Sci & Indus Research Organization— 
Ore Dressing Investigations—Commonwealth Min Dept, Univ 
of Melbourne—Report n 589 May 1960 26 p. Laboratory tests 
of six flowsheets; main points of interest were rutile and zir- 
con losses in gravity tailings; air tabling tests on zircon- 
quartz fractions. 


Concentration of Beach Sand Minerals From Redhead, New 
South Wales, S.B.HUDSON, J.T.WOODCOCK. Australia. Com- 
monwealth Sci & Indus Research Organization—Ore Dressing 
Investigations—Commonwealth Mining Dept, Univ of Melbourne 
—Report n 588 Feb 1960 12 p. Satisfactory monazite concen- 
trate was obtained by redressing weakly magnetic, noncon- 
ductor fraction from heavy mineral concentrate; most of 
quartz was removed by air tabling with slight loss of zircon ; 
rutile concentrate contained too much sulphur, but flotation 
treatment reduced this to satisfactory value. 


Concentration of Monazite From Kilcare, New South Wales, 
S.B.HUDSON. Australia. Commonwealth Sci & Indus Research 
Organization—Ore Dressing Investigations—Commonwealth 
Mining Dept, Univ of Melbourne—Report n 585 Dec 1959 16 p. 
Flowsheet tests on heavy mineral concentrate showed that 
monazite concentrate obtained by redressing magnetic, non- 
conducting fraction was of better grade than that obtained 
as direct side product from treatment of upper band of table 
concentrate containing less than half of heavy minerals. 


Concentration of Organically Coated Beach Sands From 
Harrington, N.S.W., S.B-LHUDSON. Australia. Commonwealth 
Sei & Indus Research Organization—Ore Dressing Investiga- 
tions—Commonwealth Mining Dept, Univ of Melbourne—Re- 
port n 587 Jan 1960 10 p. From beach sand in which minerals 
were lightly coated with organic material, zircon and rutile 
concentrates were obtained without surface cleaning; wash in 
1% caustic soda improved color of zircon concentrate and re- 
duced losses; treatment of top strip concentrates failed to 
yield monazite concentrates of saleable grade. 


Flotation of Beryl Ore From Wodgina, W.A.-Preliminary 
Report, W.J.TRAHAR. Australia. Commonwealth Sci & Indus 
Research Organization—Ore Dressing Investigations—Com- 
monwealth Mining Dept, Univ of Melbourne—Report n 584 
Nov 1959 24 p. Pegmatite contains beryl with 4.85% BeO and 
lithia mica with .08% Li; 80% of beryl can be recovered in 
concentrate containing 10.6% BeO by anionic flotation of beryl 
after removal of mica; mica is floated by amine in acid cir- 
cuit; desliming is necessary for successful flotation; best re- 
sults obtained when ore was deslimed at 10u. 


Ore Dressing ... Developments in Australia 1959, J.T. 
WOODCOCK. Chem Eng & Min Rev v 52 n 6, 7 Mar 1960 p 
62-9, Apr p 50-8. Crushing and screening, grinding and clas- 
sification, flotation, filtering and thickening; treatment of gold 
ore, uranium ore, and beach sands; heavy media separation 
and pyrite recovery; tailing disposal and water supply; re- 
search on problems of ore treatment. 


Crushing and Grinding. See also Copper Ore Treatment; Crush- 


ing and Grinding; Gold Ore Treatment; Iron Ore Treatment. 


Automatic Grinding Cireuit Control by ‘Water Balance” 
and “Delta-T”, N.WEISS. Min World v 22 n 7 June 1960 p 
30-3. In design work on copper concentrator near Tucson, 
American Smelting & Refining Co has introduced two new 
and simple methods of optimizing grinding circuit on basis 
of circulating load; “water balance” control holds grinding 
mill density constant; quantity of water added to ball mill 
scoop box is measured to control grinding rate; “delta-T” is 
temperature differential between new water and discharge 
pulp to set ore feed rate to mill. 


Conventional Reduction or Autogenous Grinding, B.G.W. 
ROBINSON. Western Miner & Oil Rev v 33 n 8 Mar 1960 p 
24-9. Comparative capital cost of autogenous grinding, in 
which grinding media for material being ground is material 
itself ; mill using two stage crushing rod and pebble mills and 
classifiers reveals that principal difference in capital cost is 
due to saving in structures and buildings, autogeneous method 
being about two-thirds cost of conventional method; compari- 
son is based on actual operation and pilot run on same ore. 


Der Verschleissfeste Werkstoff Ni-Hard in der Hartzer- 
kleinerung, O.NICKEL, Aufbereitungs-Technik y 1 n 7 July 
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1960 Pv 871-84. Ni-Hard, wear resisting material for hard 
crushing ; Ni-Hard is alloyed, special grade cast iron con- 
taining | 4% nickel and 2% chromium with martensitic-white 
properties ; problems of production and properties of Ni-Hard; 
use for increasing impact resistance; experience thus far with 
Ni-Hard in different fields of hard crushing, 


Die Auswahl von Grobzerkleinerungsmaschinen, H.A.MOEL- 
LING. Aufbereitungs-Technik v 1 n 10 Oct 1960 p 422-8. Choice 
of primary crushers; properties of coarse crushing machines 
as far as technical engineering, efficiency and maintenance 
are concerned, are compiled in valuation table which permits 
selection of optimum system for every individual purpose; ad- 
vantages and disadvantages of principal groups of crushers; 
comparison is drawn between precrushing by blasting and by 
machines. 


Grinding at Supercritical Speeds, R.T.HUKKI. Brit Chem 
Eng v 4 n 8-9 Aug-Sept 1959 p 446-9. Report on experiments 
carried out at Mineral Dressing Laboratory of State Inst for 
Technical Research, Helsinki, Finland; to obtain greater mill 
capacity in which material to be ground is also grinding 
medium, fundamental conditions for coarse and fine material 
grinding at sub and supercritical speeds in conventional rod, 
ball and autogeneous mills are analyzed; methods for determin- 
ing mill characteristics and for increasing mill speed are 
presented. 


L’utilisation des broyeurs 4 barres ou & boulets & des vitesses 
supercritiques, G.QUESNEL. Revue de l’Industrie Minérale v 
42 n 9 Sept 1960 p 749-75. Utilization of rod and ball mills at 
supercritical speeds; tests were conducted below critical speed 
and without feed; centrifugal action is possible only by 
preventing load from sliding by means of efficient lifting pad- 
dles; power peaks rise with load, but occur at progressively 
lower speeds; maximum possible speed for mill depends on 
weight of load. English summary. 


Radioactive Marking of Steel Balls for Grinding Tests, G.G. 
EICHHOLZ. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Tech Bul TB 12 Nov 1959 6 p. Grinding balls were 
labeled with radioactive tracers in order to identify them and 
determine wear after various times and conditions of use; 
choice of radioactive isotope for tests was governed by avail- 
ability, ease of handling, compatibility with molten metal, 
ease of detection, convenient half-life and cost; Co-60 and 
Fe-59 met these conditions. 


Retention Time in Continuous Vibratory Ball Milling, D.W. 
FUERSTENAU. Min Eng v 11 n 12 Dec 1959 p 1238-43. 
Equation for size reduction; size distribution of products from 
continuous open-circuit grind shifts laterally with increased 
retention time; fraction of total energy useful for grinding 
depends upon weight of ore in mill; formula for comparing 
grindability. 

Selektive Prallzerkleinerung als Mittel zur Senkung der 
Betriebskosten und zur Erhoehung des Ausbringens in Auf- 
bereitungsanlagen, E.PUFFE. Glueckauf v 96 n 1 Jan 2 1960 
p 20-30. Selective impact crushing as means of reducing costs 
and increasing throughput in preparation plants; theoretical 
and practical aspects of impact crushing; possibility of selec- 
tive crushing; application of method in treatment of sedi- 
mentary lead-zine ore, iron ore, titanium ore, ores of mag- 
matic origin, salt, anhydride, limestone, asbestos, and coal. 
52 refs. 

Three Principles of Comminution, F.C-BOND. Min Congress 
J v 46 n 8 Aug 1960 p 53-6. First principle states that specific 
work input done in crushing and grinding equals energy 
register of product minus energy register of feed; second 
states that effective kw-hr required to grind ton of rock to 
any product size varies as square root of diameter; third 
principle states that breaking strength of individual particles 
under compression depends on flaw structure of particles. 

Utviklingen i mollemaling de siste 20 ar, M.DIGRE. Tids- 
skrift for Kjemi, Bergvesen og Metallurgi v 19 n 7 Nov 18 
1959 p 146-54. Survey of developments and progress of grind- 
ing in tumbling mills for mineral dressing purposes during 
last 20 yr; importance and possibilities of autogenous grind- 
ing, hydrocyclone classification and grinding control for present 
and future improvement are stressed. 

Cyanidation. See Gold Ore Treatment. 

Cyclones. See Ore Treatment—Separators. 

Electrostatic. See Ore Treatment—Separators. 

Float and Sink. See Ore Treatment—Heavy Media Separation. 

Flotation. See also Chromium Ore Treatment; Copper Ore 
Treatment; Fluorspar; Gold Ore Treatment; Iron Ore Treat- 
ment—Flotation; Lead Zinc Ore Treatment; Manganese Ore 
Treatment; Mercury Ore Treatment. 

Adsorption Kinetics Applied to Flotation, H.MARCHAN- 
DISE. Instn Min & Met—Trans v 68 pt 5 1958-59 Feb 1959 p 
201-12, pt 8 May 1959 p 392-4. Discussion of paper indexed in 
Engineering Index 1959 p 961 from Dec 1958 issue. 

Adsorption of Ethyl Xanthate on Sulfide Minerals and Ef- 
fects of CN- as Depressant, T.YAMASAKI, J.SHIMOIIZAKA, 
S.USUI. Min & Met Inst Japan—J v 76 n 867 Sept 1960 p 
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16-20. Adsorption of ethyl xanthate decreases rapidly when 
PH exceeds 8 on pyrite and 10 on galena, while no remarkable 
decrease of adsorption takes place on chaleopyrite even at 
high pH ranges; neither flotability of galena nor adsorption 
of ethyl xanthate on galena is affected by CN-; no correlation 
exists on chalcopyrite between flotability and adsorption of 
ethyl xanthate in presence of CN-. 


Control and Instrumentation in Flotation, T.G.FULMOR. 
Minnesota. Univ Center for Continuation Study Jan 1959 
p 15-23 14 plates. Control of crushing and sampling; sequence 
of operation and use of automatic titrator by Anaconda Co; 
bulk flotation circuit and controls. 


De la dispersion des résultats des essais de flottation effectués 
en laboratoire tentative de perfectionnement des machines de 
flottation de laboratoire, P.RAFFINOT. Revue de 1’Industrie 
Minérale v 42 n 8 Aug 1960 p 654-68. Scatter of flotation 
test results obtained in laboratory with attempt to improve 
flotation apparatus for laboratories; curve representing 
concentration as function of proportion of metal contained in 
sample; attempt made to define influence of some important 
factors on scatter; new flotation machine. 


Die Trennung von Scheelit und Zinnstein durch Flota- 
tion, H.SCHRANZ, R.von der GATHEN. Bergbauwissenschaf- 
ten v 7 n 14 July 20 1960 p 360-3. Separation of scheelite and 
eassiterite by flotation ; by use of fatty Na-cocinic acid sarcoside 
as collecting agent selectivity of two minerals depends mainly 
on pH; experiments with artificial mixtures of scheelite and 
cassiterite, 


Hinfluss von Schwefelnatrium auf die Wirkung von Sammler- 
reagenzien, H.NEU. Zeit fuer Erzbergbau u Metallhuetten- 
wesen v 12 n 5 May 1959 p 219-23 (discussion) 223-4. Influence 
of sodium sulphide on capacity of collecting reagents; study 
of behavior of different collectors with respect to sodium sul- 
phide; experiments with slurries with pH increased through 
addition of sodium hydroxide; evidence of sodium sulphide 
influence. 


Flotation of Some Oxidized and Nonmetallic Ores, W.C. 
AITKENHEAD, J.A.JAEKEL. Min Congress J v 46 n 5 May 
1960 p 50-4. Process and circuit for recovery by flotation of 
oxidized zine ores; ores are sulphidized and floated at high 
pH using aliphatic amine for collector; elimination of gangue 
slimes is greatest problem; in flotation of uranium minerals 
and monazite aqueous emulsion of stearic acid, kerosene and 
soap, emulsion is not selective and produces high grade con- 
centrate only in special cases. 


How Difficult Chalcopyrite-Pyrite Separation Was Made by 
Flotation, W.R.WADE. Min World v 22 n 7 June 1960 p 34-6. 
At Cuban Co, Minera Buenavista S.A., grinding had to be 
at least 75-85% minus 200-mesh; rapid oxidation of ore pro- 
duced very acidic pulp; pH of 11.5 was found optimum for 
flotation; sodium sulphide was added to ball mill scoop as 
20% solution to depress pyrite and precipitate copper. 


Interaction between Fatty Acid Soaps and Certain Oxides 
and Silicates in Presence of Activators, M.A.EIGELES. Instn 
Min & Met—Trans v 69 pt 11 1959-60 Aug 1960 p 627-36. Laws 
governing fixation of collector have been established depend- 
ing on chemical nature and form of activating compounds, 
temperature and pH of medium; more precise definitions are 
also given for classification of minerals according to their 
flotability ; oxides and silicates can be divided into two sub- 
classes according to their flotability with anion collectors after 
acid cleaning. 


Latest Developments in Flotation Practice. Min J v 255 
n 6529 Oct 7 1960 p 384, Effects of high temperatures as func- 
tion of pH; flotation of chromite from refractory ore contain- 
ing olivine; flotation of pyrochlore and other columbium bear- 
ing ores; flotation of large particles of phosphate is achieved 
by conditioning at very high pulp density in revolving drums 
and floating with oversize bubbles. 


L’usine de flottation de minerais de spath fluor des Ares, 
P.SEYER. Revue de |]’Industrie Minerale vy 42 n 5 May 1960 
p 439-44. Flotation plant for fluorspar ores of Arcs; ores con- 
taining fluorspar galena and zinc blende are milled by prelimi- 
nary float-and-sink treatment of certain run-of-mine ore, 
before flotation, and also by extension of first circuit of dif- 
ferential flotation of sulphides, so as to eliminate nearly all 
galena and zinc blende of pulp. 


New Plant Recovers Tungsten, Tin, and Pyrite From Moly 
Flotation Tailing, S.G.BURK. Min World v 21 n 12 Nov 1959 
p 38-43. 32,000 tons are treated daily in 704 Humphreys spirals 
to produce gravity concentrate from which pyrite is floated, 
tungsten tabled and magnetically separated, and tin tabled. 


New Separation Method, ‘Foamet’, Makes Progress. Eng & 
Min J v 161 n 8 Aug 1960 p 104, 106. Foam fractionation is 
possible process for concentrating metals in solution by en- 
yiching metal ions on surface layer in gas-liquid system ; 
method may be used for recovering metals from dilute streams, 
either to decontaminate stream or to recover values, for 
purifying solutions that contain metallic impurities and for 
extractive metallurgy and refining. 
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Relationship Between Particle Size and Collector Concentra- 
tion, A.J.ROBINSON. Inst Min & Met—Trans v 69 pt 2 
1959-60 p 45-62, 3 plates, (discussion) pt 5 Feb 1960 p 248-59. 
It should be possible to predict flotation recovery from existing 
theories concerning relationship between collector concentra- 
tion and gas-solid adhesion; batch flotation results, obtained in 
system quartz-dodecylamine, are analyzed in terms of size and 
collector concentration; collector concentrations down_to 0.4 
mg/liter were determined with analytical method employed. 


Studies on Coagulation of Mineral Suspensions, S.USUI. 
Min & Met Inst Japan—J v 75 n 857 Nov 1959 p 1025-8. Ef- 
fect of lime is studied by calculating potential energy be- 
tween two approaching quartz particles; stronger force than 
London-van der Waals attractive force acting on colloid par- 
ticles plays important role in coagulation of quartz suspension 
containing Ca or Ba ion in alkaline solution. English sum- 
mary. 

Sur les equations cinetiques des indices techniques de la 
flottation, I HUBER PANU, B.GEORGESCU. Revue Roumaine 
de Metallurgie v 4 n 2 1959 p 189-211. Kinetic equations of 
technical indices of flotation; equations in relation to time of 
flotation have been established for indices of extraction of con- 
centrate, concentration of useful metal in concentrate, content 
of lean minerals, and yield. (In French). 


Ueber die Anwendung der Radioisotope in der Flotation, 
R.BORN. Bergbauwissenschaften v 7 n 6 Mar 20 1960 p 128-33. 
Application of radioactive isotopes in flotation; results at- 
tained by experiments of adsorption with respect to their 
application in flotation; using micro-flotation cells it is pos- 
sible to investigate directly flotation by radioactive isotopes. 


Untersuchungen ueber die Anwendungsmoeglichkeiten des 
Schwimm- und Sinkverfahrens bei der Vorkonzentrierung etc, 
C.PANDELESCU. Revue de Metallurgie (Bucharest) v 3 n 2 
1958 p 85-111. Studies on application of flotation method in 
preconcentration of complex sulphide ore originating in Ro- 
mania; mineralogical investigation of galena-sphalerite-pyrite 
from Capnic, and density determinations on ore samples have 
shown possibility of carrying out preconcentration of ore. (In 
German). 

Untersuchungen ueber die Aufbereitbarkeit von Schwefelge- 
steinen etc, A.HEDERER. Technische Mitteilungen Krupp v 
17 n 6 Dec 1959 p 278-94. Investigation of beneficiation of sul- 
phur-bearing rock with special consideration of flotation and 
modern autoclave processes; analysis shows why flotation of 
sulphur ores is uneconomical; detailed study of reactions in 
autoclave in SVORONOS process; suggestions for improved 
method yielding rich concentrate granules except with pyriti¢ 
and bituminous rock. 33 refs. 

Heavy Media Separation. See also Iron Ore Treatment—Heavy 
Media Separation. 

Grenzschubspannung und Trennwichte bei der Schwertrue- 
beaufbereitung, H.SCHRANZ, W.BERGHOEFER, Bergbauwis- 
senschaften v 6 n 24 Dec 20 1959 p 582-8. Boundary shearing 
stress and specific gravity of separation during heavy medium 
separation; influence of flowing qualities of heavy medium 
upon sorting of coal and ores under particular considerations 
of boundary shearing stress. 

Konsistenz und Schwertruebeaufbereitung, W.BERGHOEFER. 
Bergbauwissenschaften v 6 n 20, 22 Oct 20 1959 p 493-504, Nov 
20 p 5338-41. Consistency of heavy media separation; flow be- 
havior of heavy liquids under different conditions; influence 
of temperature, influence of different grain size of weighing 
agent, and flow behavior after addition of stabilizing agents ; 
for sizing of fine grained ore close to consistency, limiting 
shear stress is significant. 


Why Atomized Ferrosilicon Proves Superior for Heavy 
Media Plants, F.RODIS, J.CREMER. Min World v 22 n 3 
Mar 1960 p 36-9. Materials such as diamonds and iron are 
separated by heavy media separation; ferrosilicon is most 
widely used medium since it has high specific gravity, hard- 
ness and good magnetic properties which facilitate its recovery ; 
atomized ferrosilicon is made by atomizing molten liquid after 
it is tapped from electric furnace; material gives improved 
operational results; it has high specifie gravity and well de- 
veloped magnetic properties. 


Instruments. See Instruments. 
Ion Exchange. See also Ion Exchangers. 


Ion Exchange Applications in Mining Industry, H.E. 
WEAVER, A.G.WINGER. Chem Eng & Min Rev v 52 n 8 May 
16 1960 p 56-9. Resin-in-pulp process has recently supple- 
mented column ion exchange process; this technique is par- 
ticularly applicable to ores which are difficult to filter; car- 
boxylic acid type cation exchange resin has been found to be 
highly selective for nickel, cobalt, and copper; liquid ion 
exchangers permit continuous recovery of uranium from inter- 
mediate and high concentration solutions. 


Research on Extraction of Metals. Min J v 255 n 6519 July 
29 1960 p 124. Considerable improvements have been made in 
ion-exchange process for recovery of gold from cyanide solu- 
tions; studies on extraction of uranium include solvent ex- 


ORE TREATMENT—Continued 


traction from classified liquors and pulps, natural leaching of 
uranium ores and application of ion-exchange techniques ; 
new resins have been synthesized and special attention is being 
given to avoidance of silica poisoning of resins; extraction 
of beryllium and rare earths. 


Separation of Rare-Earth Elements in Bastnasite by Ion Ex- 
change, R.E.LINDSTROM. US Bur Mines—Report Investiga- 
tions n 5523 1959 16 p. 12% divinylbenzene crosslinkage resin 
is detrimental to separation efficiency whereas 4% resin is 
relatively unaffected; altering resin bed shape increases sep- 
aration efficiency as length-to-diameter ratio of resin bed is 
increased from 10 to 135; addition of base metal ions to feed 
stock is effective in attaining sharp separations between 
samarium and neodymium, and cerium and lanthanum. 


Japan. Rationalization of Beneficiation at Otani Mill, K.ITO. 


Min & Met Inst Japan—J v 76 n 865 July 1960 p 465-74. 
Crushing capacity of mill has been increased by 150% by use 
of wet crushing; by application of electrostatic separation 
and differential flotation methods, chief minerals such as 
scheelite, cassiterite, chalcopyrite and pyrite have been effec- 
tively separated; to avoid over grinding, closed circuit opera- 
tion was changed to open circuit operation, thereby increasing 
mill capacity by 230%. 


Leaching. See also Copper Ore Treatment—Leaching; Man- 


ganese Ore Treatment—Leaching; Nickel Ore Treatment— 
Leaching. 


Direct Leaching Zinc-Sulfide Concentrates by Sherritt Gor- 
don, F.A.FORWARD, H.VELTMAN. J of Metals v 11 n 12 
Dec 1959 p 886-40. It is shown that it is possible to treat 
finely ground zine concentrate with solution containing about 
60 gpl Zn and 10 to 12% free H2SO, by agitation in autoclave 
at 110 C using Oz pressure of 20 psi to extract 99% of Zn 
from 40% Zn concentrate in 2 to 4 hr; lead present is con- 
verted to PbSO:i and is present together with iron hydroxide 
and other insoluble oxides in residue which is separated by 
filtration. 

Extraction of Metals from Sulphide Ores by Wet Methods, 
F.A.FORWARD, I.H.WARREN. Metallurgical Reviews v 5 n 
18 1960 p 137-64. Survey of progress is restricted solely to oxi- 
dation of sulphides in aqueous solutions; broader aspects of 
chemistry involved are presented and several types of leaching 
seria ote are illustrated by reference to applications. 142 
refs. 


Gewinnung von Wismut, Kupfer, Nickel und Kobalt durch 
Laugung komplexer Erze aus Lagerstaetten bei Pozoblanco, 
F.HERBST, K.DOMMERMUTH. Zeit fuer Erzbergbau u Me- 
tallhuettenwesen v 12 n 12 Dec 1959 p 591-8. Recovery of 
bismuth, copper, nickel and cobalt by means of leaching of 
ee ore from deposits of Pozoblanco (province of Cordoba, 

pain). 

Measurement of Dissolved Air in Alkaline Solutions from 
Uranium Mills and from Gold Mills, G.THOMAS, T.R.INGRA- 
HAM. Canada. Dept Mines & Tech Surveys—Mines Branch— 
Research Report n R71 June 1960 5 p. Simple and rapid 
method for determining relative saturation of air in alkaline 
solutions used in processing uranium ores and gold ores; 
method is based on diffusion current produced by oxygen from 
dissolved air when sample of solution is subjected to controlled 
potential applied to calomel anode and platinum cathode, 


Method for Evaluating Viscosity Data from Lime Soda 
Sinter Slurries, R.V.LUNDQUIST, E.L.SINGLETON. US Bur 
Mines—Report Investigations n 5684 1960 14 p. Method devel- 
oped for evaluating viscosity data from slurries obtained in 
leaching sinters from lime soda sinter process for extracting 
alumina from aluminous silicates; logarithm of viscosity was 
observed to be linear function with time; slope of plotted 
line provides means for evaluating viscosity behavior in lime 
soda sinter slurry and also means for comparing gelation 
characteristics directly with other variables. 


New Method of Matte Refining by Pressure Leaching and 
Hydrogen Reduction, R.F.PEARCE, J.P.WARNER, V.N. 
MACKIW. J of Metals v 12 n 1 Jan 1960 p 28-32. Examples of 
applications of techniques developed by Sherritt Gordon for 
pressure leaching and recovery of high purity metals from 
mixed mattes of nickel, copper, cobalt, and iron. 


Solvent Extraction Techniques, W.H.DENNIS. Min Mag v 
103 n 2 Aug 1960 p 73-8. Method is based upon use of im- 
miscible solvent in which component is preferentially dis- 
solved; component with greatest solubility in organic solvent 
will tend to diffuse into this phase and thus separation of 
components originally present in aqueous solution can be 
achieved ; details on uranium extraction, separation of haf- 
nium from zirconium, and plutonium from uranium, 


Mexico. Santa Barbara Mill, Chihuahua, Mexico, D.C.SHEL- 


TON. Instn Min & Met—Trans v 68 pt 5 1958-59 Feb 1959 p 
177-92, (discussion) pt 8 May p 385-92, pt 12 Sept p 577-9. 
Central mill at Tecolotes mine, Santa Barbara, is used to treat 
complex ores; crushing plants serving mill; detailed account 
concentrator flowsheet, which employs two stage grinding fol- 
lowed by selective flotation of lead, zinc, and copper; tailings 
disposal; metallurgical control and summarized cost data, 
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ORE TREAT vom i 
Separators. MENT—Continued 


Tailings Disposal. 


See also Ore Treatment—Heavy Media Separation. 


A previsao dos resultados na hidroclassificacao, J. UINTIN 
ROGADO. Tecnica v 34 n 295, 296 Oct 1959 p area hed 
83-90. Forecast of results of hydraulic classification; applica- 
tion of distribution eurve; problem of imperfection of calculat- 
ing hydraulic sizing of granular material; case histories, 

Characteristics of Pyrrhotite on Electrostatic Separation 
T.ISHIHARA, Y.KAGAMI. Min & Met Inst Japan J v 76 " 
859 Jan 1960 p 23-6. Electrical conductivity is measured by 
power method and magnetic property by magnetic balance: 
magnetism increases in inverse proportion to electrie conduc- 
tivity ; maximum electric resistivity is at 60% Fe content; at 
this point its magnetism is maximum and flotability minimum; 
electrostatic separation is more effective when combined with 
magnetic separation. 


Counterflow Sizer Benefits Spirals, J.V.THOMPSON. Eng & 
Min J v 161 n 7 July 1960 p 84-5. I.B.Humphreys and Hum- 
phreys Engineering Co staff developed Counterflow Sizer for 
use in Humphreys Spiral Concentrator circuits; device con- 
tains no moving parts, and requires only pinch valve operating 
on small l-p water line; sizer’s position between rougher and 
cleaner spirals helps in preventing build-up of heavy material 
in circuit. 

Dedusting and Classifying Minerals in Fine-Size Range with 
Corona-Type Separators, I.N.PLAKSIN, N.F.OLOFINSKY. 
Instn Min & Met—Trans v 69 pt 11 1959-60 Aug 1960 p 613- 
26. Study of parameters of corona-type dedusters, and physi- 
cal properties of particles on paths of latter and on conditions 
of their separation; it was established that efficiency of dedust- 
ing of coal and mineral fines is as high as 95 to 97%; mix- 
tures of particles with different specific gravity can be sep- 
arated; design, applications and results of corona separators. 


Erfahrungen mit zwei neuen Versuchs-Magnetscheidern, W. 
GRUNDER, W.SUESSE. Bergbauwissenschaften v 7 n 6 Mar 
20 1960 p 125-8. Experience with two new experimental mag- 
netic separators; working method of Laurila magnetic separa- 
tor, and Frantz-Isodynamic magnetic separator and discussion 
of results. 


Heat Effect Upon Magnetic Separation of Certain Beach 
Sand Minerals, L.T.MORGAN. Min & Chem Eng Rev v 52 n 
11 Aug 1960 p 70-2. Different magnetic separation extraction 
efficiencies between laboratory tests and plant scale work; 
conductor fraction results from electrostatic separation of 
heavy-mineral concentrate-zircon, ilmenite rutile, and quartz 
produced by gravity from detrital sands; it was found that 
any increase above ambient temperature results in drop in 
magnetic extraction efficiency. 


Le séparateur Forrer, un nouvel appareil pour trier dans 
Y’eau des substances faiblement paramagnétiques, J.de ROB- 
ERT, L.CASNABET. Revue de I’Industrie Minérale n 42 n 8 
Aug 1960 p 669-77. Forrer separator, new apparatus for wet- 
sorting of slightly paramagnetic substances; Lorraine oolitic 
iron ores occur in large quantities but contain only 50% iron; 
it has been shown that magnetic separation of oolites is pos- 
sible; this separation is facilitated in machines with rotor 
armature, after drying; however, latter operation enters 
largely into cost of treatment. 


Use of High Tension Separation in Dressing Jig Concentrate 
from Decomposed Columbite-Bearing Granite, Nigeria, F.A. 
WILLIAMS. Instn Min & Met—Trans vy 69 pt 1 1959-60 Oct 
1959 p 1-17, (discussion) pt 4, 7 Jan 1960 p 185-93, Apr p 
398-408. Problem of separating gravity concentrate containing 
ilmenite, magnetite, and quartz plus potential byproduct 
minerals, xenotime, monazite, orangite and zircon with un- 
usually high hafnium and thorium content; high tension sep- 
aration of concentrate would be effective if this material were 
closely sized and fed to rollers at over 100 C and large 
amount of middling returned in closed circuit. 


Wet Screening, R.T.HUKKI, J.TANILA, O.KORHONEN. Min 
World v 22 n 6 July 1960 p 34-5. By wet screening wet 
coarse ore, either before it is crushed or within proper place in 
crushing circuit, excellent feed characterized by low and con- 
sistent moisture can be produced for any type of dry proe- 
essing; within coarse size range, major source of moisture 
appears to be inherent moisture of primary rock itself ; drying 
can thus be either eliminated or reduced to small fraction of 
ore. 


Stability of Slimes Dams in Gold Mining In- 
dustry, G-W.DONALDSON. S African Inst Min & Met—J v 
61 n 3 Oct 1960 p 183-99, (discussion) n 5 Dec p 290-2. Slimes 
dam problems are divided into three types: surface erosion, 
seepage problems and slide failures; mechanism of each type 
of failure has been studied and possible remedial and precau- 
tionary measures recommended ; recommendations cover protec- 
tion of surface, provision of adequate underdrainage and 
width of walls, thickness of layers and period of drying be- 
tween depositions of slimes. 


Studies of Several Flocculants to Improve Hydraulic Back- 
fill Characteristics, J.D.BARDILL, D.L.CENIS. US Bur Mines 
—Report Investigations n 5597 1960 19 p. 18 reagents tested 
include polyelectrolyte, trivalent, divalent, and monovalent 


flocculants; tests indicate that polyelectrolytes, particularly 
Separan 2610, Aerofloe 3000, Aerofloc 3019, and Guartec FX gen- 
erally are more effective in action than electrolyte reagents, 
regardless of valence; flocculation of tailings slurries with 
polyelectrolytes reduced slime thickness on top of sand volume. 


Tailing Disposal at Mufulira. Min J vy 253 n 6483 Nov 20 
1959 p 510-11. Problems of tailing disposal and methods to 
be used in construction of Mufulira’s new tailing dam; lake 
formed behind new dam will cover 3000 acres and will have 
ultimate capacity of 170,000,000 tons; tailing will be disposed 
at rate of 300,000 tons per mo; use of cyclones and details on 
construction of dam. 


Waste Utilization. Die Herstellung von Baustoffen aus Flota- 
tionsbergen, E.TANNER. Zeit fuer Erzbergbau u Metallhuet- 
tenwesen v 13 n 1 Jan 1960 p 21-30. Manufacture of building 
materials using flotation wastes; possibility of using wastes 
from ore treatment plants for manufacure of bricks and air 
entrained concrete. 


West Germany. Das Rammelsberger Reicherz unter besonderer 
Beruecksichtigung seiner WVerwachsungen, E.KRAUME. Zeit 
fuer Erzbergbau u Metallhuettenwesen v 13 n 6 June 1960 p 
268-71. Special consideration of high grade ore intergrowths in 
Rammelsberg; character of intergrowths from point of view 
of ore treatment is examined on ore samples, grain samples, 
and crushed ore. 

Die Aufbereitungsanlage der Grube Bayerland, W.SPROSS. 
Zeit fuer Erzbergbau u Metallhuettenwesen v 12 n 4 Apr 1959 
p 153-6. Ore treatment plant of Baylerland mine; flotation of 
sedimentary metamorphic sulphide ore; after treatment concen- 
trate contains pyrite, pyrrhotite, and sulphides with 45% 
sulphur and 1% copper. 

Die Eigenart des Rammelsberger Aufbereitungsverfahrens 
auf Grund von Gefuege und Beschaffenheit der Erze, M. 
CLEMENT. Zeit fuer Erzbergbau u Metallhuettenwesen v 13 
n 6 June 1960 p 272-7. Peculiarity of ore treatment at Ram- 
melsberg based on structure and constitution of ores; com- 
position of ore; separate treatment of high grade and banded 
ore; application of fine grinding; preliminary flotation; treat- 
ment of intermediary products; final results of flotation and 
further treatment of concentrates. 

Messen und Regeln in der Erzaufbereitung, M.CLEMENT, 
E.KLOSSEL, W.HELLMUND. Zeit fuer Erzbergbau u Me- 
tallhuettenwesen v 12 n 2 Feb 1959 p 69-76. Measurement and 
control in ore treatment; measurement of pH and its applica- 
tion in West German ore treatment plants, especially in iron 
mine of Rammelsberg; measurement technique during roast- 
ing of siderite from Siegerland deposit. 

ORE TREATMENT PLANTS. See Ore Treatment. 

ORIFICE METERS. See Flow Meters; Gas Measurement. 


ORIFICES. See Flow Meters; Flow of Fluids—Orifices ; Noz- 
zles. 


O-RING SEALS. See Seals. 

ORLON. See Dyes and Dyeing—Mixed Fibers; Dyes and Dye- 
ing—Synthetic Fibers; Textile Fibers—Synthetic. 

ORNITHOPTERS. See Aircraft—Man Powered. 

OROGENY. See Geology—Tectonics. 

ORTHOPEDIC EQUIPMENT. See Medical Equipment and Sup- 
plies. 

OSCILLATIONS. See Mathematics ; 
Plasmas; Vibrations ; Waves. 

OSCILLATORS. See Electron Tubes—Oscillator; Radio Oscilla- 
tors; Signal Generators. 

OSCILLOGRAPHS 


See also Electric Equipment—Testing; Flow Meters; Medi- 
cal Equipment and Supplies—Electronics. 


Mechanics; Pendulums ; 


Application of Delay Structures for Electron-Beam Deflec- 
tion in Cathode-Ray Tubes, A.M.CHERNUSHENKO. Radio 
Eng & Electronics vy 4 n 6 1959 p 120-37. English translation 
of article indexed in Engineering Index 1959 p 964 from 
Radiotekhnika i Elektronika June 1959. 


Converting Oscilloscopes for Fast Rise Time Sampling, J.J. 
AMODEI. Electronics vy 33 n 26 June 24 1960 p 96-9. Sampling 
attachment for conventional oscilloscopes is described that 
permits resolving pulse rise times of 1/3 nanosec with repeti- 
tion rates up to 50 ke; sampling circuit is completely transis- 
torized and contains its own power supply. 


Correzione della caratteristica di frequenza di oscillografi 
elettromagnetici, A.SCABROSI, Elettroteenica v 47 n 2 Feb 
10 1960 p 58-65. Correction of frequency characteristics of 
electromagnetic oscillograph; connection of filter-amplifier 
circuit to galvanometer oscillograph has permitted recording 
of high frequencies. 


Die neuere Entwicklung der Oszillographie, O.MACEK. 
Frequenz v 14 n 1 Jan 1960 p 22-6. Trends of development 
in oscillography ; improvements in accuracy and reproducibil- 
ity of measurements; creation of new types of wideband oscil- 
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lographs for narrow pulse registration ; description of some 
practical oscillographs ; improvements in screen materials, elec- 
tron optics and deflection geometry. 30 refs. 


Fractional Millimicrosecond Electrical Stroboscope, W.M. 
GOODALL, A.F.DIETRICH. IRE—Proc v 48 n 9 Sept 1960 p 
1591-4. Device for displaying extremely high-speed short-term 
electrical waves on oscilloscope is described; waveforms with 
rise times as fast as 2x10-° sec can be displayed. 


Messung von Signalen im Zeitbereich von Nanosekunden 
mittels Abtastoszillografen, H.P.LOUIS. Elektronische Rund- 
schau v 14 n 4 April 1960 p 137-8, 143-4. Scanning oscillo- 
scope for musec range; how time resolution and high sensitiv- 
ity of cathode ray oscilloscope can be obtained simultaneously 
when employing pulse-scanning method, principles of which 
are described; device operating on these principles affords 
time-resolution to 0.35 musec. 


Optische und elektronische Oszillographen, K.MALL. VDI 
Berichte v 37 1959 p 33-6. Light beam and electron beam 
oscillographs; performance of both types compared and dif- 
ferences between them discussed. 


Sampling Oscilloscope for Millimicrosecond Pulses at 30-Me 
Repetition Rate, A.S.FARBER. Rev Sci Instruments v 31 n 
1 Jan 1960 p 15-17. Instrument with rise time of 3x10-!° sec 
may be used with carrier or nonecarrier periodic signals hay- 
ing high fixed repetition rate; features of novel coincidence 
cireuit employed in device for displaying envelope of 1-musec 
bursts of 10-k Me energy. 


Sensitive Transistor Oscillograph with D.C. to 300 Me/s 
Response, G.B.B.CHAPLIN, A.R.OWENS, A.J.COLE. Instn 
Elec Engrs—Proe vy 106 Pt B Supp n 16 May 1959 p 815-23. 
Transistor oscillograph using sampling principle has response 
extending from d-c to 300 Me, corresponding to rise time of 
about 1.5 musec, and sensitivity which gives full-seale deflec- 
tion for input of few hundred mv; input impedance is equal to 
1 pF and 1 megohm in parallel; with one exception, all tran- 
sistors employed have a cut-off frequencies in region of 10 Me. 
Paper 2943E. 

Tektronix Develops Automated Ceramic Production. Cer In- 
dustry v 73 n 4 Oct 1959 p 98-101, 117-18. Method of producing 
notched ceramic terminal strip for cathode ray oscilloscopes, 
developed in search for better methods of mounting com- 
ponents at Tektronix, Inc, Portland, Ore; present feldspathic 
porcelain type body is dry pressed, bisque fired, glazed and 
glost fired; step-by-step procedure is outlined. 

Transient Storage Oscilloscope, A.E.CAWKELL, R.REEVES. 
Electronic Technology v 37 n 2 Feb 1960 p 50-9. Oscilloscope 
that permits immediate viewing and later examination at 
leisure of waveform derived from fast “once occurring’? op- 
eration; in addition, all normal functions are present for tim- 
ing and measuring purposes; description of E702A storage 
tube, display and persistence circuits, and construction. 

Transistorized Oscillograph, A.BIJL. Instn Elee Engrs— 
Proc vy 106 Pt B Supp n 18 May 1959 p 1303-10. Description 
of instrument comprising vertical amplifier with bandwidth 
of 0.5 eps-25 ke, free-running time-base saw-tooth generator 
with frequency range from 1 to 1000 eps, means for internal 
and external synchronization of time-base generator and sev- 
eral supply uits; 3 in. cathode-ray tube is symmetrical, with 
electrostatic deflection; calculation of output amplifiers; 
matching of source impedance to input of vertical amplifier to 
arrive at low noise figure. Paper 2921E. 


Accessories. Moving Coil Loop Vibrator with Concentrated 
Liquid Damping, S.N.GURAL’NIK, A.N.ZASLAVSKII. Meas- 
urement Techniques n 3 Mar 1959 p 206-8 (English translation 
of Izmeritel’naya Tekhnika). Instrument developed to improve 
potentialities of light beam oscillographs in recording of 
rapidly moving phenomena, and to overcome limitations posed 
by natural frequency of loop vibrators; moving part of new 
vibrator is not immersed in container filled with liquid; damp- 
ing is attained by passing loop in certain limited portions 
of air gap through miniature containers of liquid. 


Some Modifications to Oscilloscope Camera, and Construction 
of Control Unit, M.H.EVANS, G.PIERSON. J Sci Instruments 
v 37 n 8 Aug 1960 p 282-4. Modifications of Langham-Thomp- 
son series 200 camera to provide facilities for printing frame 
numbers along edge of photographic film, and to give warning 
when supply of film is exhausted; camera is used in con- 
junction with control circuit that can provide either fully 
automatic operation or photography of single sweeps that 
have been preselected manually. 


Circuits. Co-ordinate Line Generator for Slow Two-dimensional 


CRT Displays, P.V.VENKATAKRISHNAN. J Sci & Indus 
Research v 19B-C n 2 Feb 1960 p 54-6. Cireuit for drawing 
coordinate lines for cathode ray tube displays; small coupling 
time constant at grid of CRT prevents rectangular pulses of 
long duration from being used for intensity modulation; 
method for overcoming difficulty consists in converting single 
long pulse into train of HF pulses. 


Method of Designing Avalanche Transistor Trigger Circuits, 
G.B.B.CHAPLIN, A.R.OWENS. Instn Elec Engrs—Proc v 
106 Pt B Supp n 16 May 1959 p 806-14. Method of designing 


trigger circuits which require no adjustment when transistors 
are changed; circuits for generating pulses with rise times 
of 1 musee and having any width 1 musec to several usee at 
half height; threshold stability and generation of pulses ac- 
curately delayed in relation to trigger pulse; example of 
practical application of these circuits in wide-band oscillograph. 
Paper 2944. 

Simple Multidimensional C.R.T. Display Unit, D.M.MAC- 
KAY. Electronic Eng v 32 n 388 June 1960 p 344-7. Functions 
of two or more variables can be displayed on screen of 
cathode ray tube as two-dimensional projection of hypersur- 
face they define; angle of projection may be altered by rotat- 
ing potentiometers which determine proportions in which dif- 
ferent input voltages contribute to X and Y deflections ; 
satisfactory results can be achieved with circuits requiring 
only two-ganged linear potentiometers and few resistors. 


Manufacture. Finishing Aluminum for Production of Oscil- 
losecope, A.E.COOK. Plating v 47 n 8 Aug 1960 p 933-6. 
Methods employed by Tektronix, Beaverton, Ore; etching in 
automatic etch machine of panels used as component material 
inside oscilloscope; pretreatment and painting of outside 
panels, fans, housing parts and railings; processing of front 
panel. 


Recording. See also Instruments—Recording. 


Automatic Camera Control, H.R.A.TOWNSEND. Electronic 
Eng v 31 n 382 Dec 1959 p 736-9. Complex sequencing needed 
for fully automatic photography of traces displayed on cathode- 
ray oscilloscope is accomplished by miniature cold-cathode 
tubes used to control multi-contact relays; camera control 
described incorporates simple delay circuit, synchronizing 
circuit and remote firing circuit, as well as binary counter also 
constructed with miniature cold-cathode tubes. 


New Photographic Films and Techniques Aid CRO Trace 
Recording, K.P.TASCHIOGLOU, H.P.MANSBERG. Can Elec- 
tronics Eng v 4 n 2 Feb 1960 p 32-40. Advantages of Polaroid 
Land techniques in recording information from oscilloscope 
trace are speed and simplicity; comprehensive report on 
techniques with details of cameras and films available. 

OSCILLOMINK, New Direct-writing Jet Oscillograph, W. 
KAISER. Siemens Rev v 26 n 6 Aug 1959 p 191-4. In instru- 
ment for recording of oscillation phenomena, in frequency 
range from 0 to 1000 es, physical pen arm is replaced by 
liquid jet; instead of mirror, nozzle squirting recording liquid 
directly on recording paper as it passes by, is fastened to 
galvanometer loop of measuring element. 

OSCILLOSCOPES. See Oscillographs. 
OSMIUM. See Metals, Rare and Minor. 
OUTBOARD MOTORS. See Motor Boats—Engines. 


OUTDOOR LIGHTING. See Electric Lighting—Outdoor ; Flood- 
lighting. 


OUTFALL SEWERS. See Sewers—Outfall. 
OVENS, INDUSTRIAL 


See also Coke Ovens; Paint—Drying; also cross references 
under Furnaces and Industrial Heating. 


Industrial Ovens Designed for Air Pollution Control, P.H. 
GOODELL. Air Pollution Control Assn—J v 10 n 3 June 1960 
p 234-8. Sources of air pollution from industrial ovens and 
furnaces include: unburned or incomplete products of com- 
bustion, from vapors released from solvents, volatile hydro- 
carbons, and heavy hydrocarbons or organie substances such 
as resins, | oils, and waxes that may be vaporized or cracked 
at operating temperature; 22 different types of ovens and 
processes identified as such sources; 5 basic methods for use 
of catalysts described and recommended as means of controlling 
air pollution. 

OVERHEAD LINES. See Electric Lines; Telephone Lines. 
OXBOW DAM. See Dams, Earth—Idaho. 


OXIDATION. See Coal—Oxidation; Gas Purification; Hydro- 
carbons—Oxidation ; Metals Corrosion. 


OXIMETERS. See Medical Equipment and Supplies—Electronic. 
OXYACETYLENE CUTTING. See Oxygen Cutting. 
OXYACETYLENE WELDING. See Welding, Gas. 

OXYGEN 


See also Gas Analysis; Geochemistry—Oxygen; Iron and 


aan Plants—Oxygen Supply; Steel Manufacture—Oxygen 
ast. 


Anodisk oksygenutvikling fra alkalisk elektrolyttopplosnin 
K.ANDREASSEN. Tidsskrift for Kjemi Beneenean oe Metal. 
lurgi v 19 n 10 Dee 31 1959 p 229-82. Electrolytic oxygen evo- 
lution from alkaline solutions; kineties of evolution reaction 
on Ni anodes in aqueous solutions of different compositions 
studied at 20 C in current density range 2x10-5 to 5x10-2 A 
em™” and greater than 10? A em?; applicability of Tafel’s 
equation established in most cases; results indicate oxygen 


evolution from pure alkaline solutions has specified reaction 
scheme, 
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Cost of Tonnage Oxygen, S.KATELL, J.H.FABER. US Bur 
Mines—Information Cir n 7939 1960 6 p. Tonnage oxygen 
plants are available in sizes ranging from 150 to 1000 tons 
per day; capital requirements are estimated from $5400 to 
$14,700 per daily ton, depending upon size of plant, cycle 
employed, and purity and discharge pressure of product ; 


operating costs before return on investment range from 
$4.80 to $10 per ton. 


Detonation Propagation in Liquid Ozone-Oxygen, R.O. 
MILLER. J Phys Chem v 63 n 7 July 1959 p 1054-7. Bx- 
perimental study by Lewis Research Center, NASA; pertinent 
to rockets and other industrial equipment; velocities and ap- 
proximate composition limits of detonation determined for 
liquid ozone-oxygen system at —177 ©; detonation velocity for 
100% ozone about 6000 m/sec; experimental velocities com- 
patible with elementary solid-state model theory. 

Analysis. See Spectrometers—Microwave. 
Flammability. See Metals and Alloys—Explosive Properties. 
Generation. See Space Vehicles—Life Support Systems. 


Irradiation. Energy Spectra and Angular Distribution of Photo- 
neutrons from Oxygen, C.MILONE, A.RUBBINO. Nuovo 
Cimento v 13 n 5 Sept 1 1959 p 1035-52. Investigation made 
by irradiation of water target with collimated 31 Mey brems- 
strahlung beam; neutron spectra analyzed show fine structure 
in good agreement with structure found in proton spectra and 
in gamma neutron and gamma proton cross sections; results 
of 016 gamma neutron process can be interpreted in good 
approximation, in terms of many level theory for giant 
resonance, single particle transitions, and charge independence 
of nuclear forces. 


Liquefied. See also Gases—Liquefied. 


Purify Liquid Oxygen via Adsorption, A.C.T.HSU, C.Mc- 
KINLEY. Chem Eng Progress v 56 n 2 Feb 1960 p 80-4. Ex- 
perimental data, applicable to process design or to evaluate low 
temperature adsorbers used in purification treatment of process 
streams, is presented; behavior of adsorbent beds, with 
dynamic conditions receiving major attention; significance of 
pressure, concentration, nature of contaminants, and, espe- 
cially, influence of adsorbates upon each other during simul- 
taneous adsorption. 


Structure of Liquid Oxygen by Neutron Diffraction, D.G. 
HENSHAW. Phys Rev v 119 n 1 July 1 1960 p 22-6. Measure- 
ments in range 3 to 78° of angular distribution of 1.04 A 
neutrons scattered by specimens of liquid oxygen in range 
54.7 to 90.7 K; distributions corrected for magnetic scattering 
were transformed to density distribution in liquid and were 
analyzed in terms of spacings and number of neighbors under 
coordinate shells; possible existence of 04 molecule discussed. 


Manufacture. Unattended Oxygen Plants, C.P.ANDERSEN. 
Chem Eng Progress v 56 n 5 May 1960 p 58-60. Design fea- 
tures and construction and maintenance practices which have 
contributed to safe unattended oxygen plant operation; plants 
under 40 million cu ft/mo capacity operate completely unat- 
tended with weekly service checks which require one man 
about 6 hr; I-p air separation cycle is used in all plants; fac- 
tors governing use of instrumentation and monitoring system ; 
chemical analysis of main condenser liquid. 


Measurement. General Survey of Dissolved Oxygen Recorders, 
H.W.HOLY. Soc Instrument Technology—Trans v 12 n 1 Mar 
1960 p 145-50. Review of dissolved oxygen meters based on 
katharometry, electric conductivity and electrochemical tech- 
niques; discussion of principle by which each of these methods 
operates, their accuracies, and their possible weaknesses and 
strengths. 


OXYGEN BLAST. See Steel Manufacture—Oxygen Blast. 
OXYGEN CUTTING 
See also Oxygen Cutting Machines. 


Analytical Study of Natural Gas-Oxygen Cutting, J.C. 
WORTHINGTON. Welding J v 39 n 3 Mar 1960 p 229-35. 
Theory and application considered; chemical reactions of 
acetylene, propane and natural gases with oxygen are analyzed 
and products of their reactions discussed; analysis based on 
information derived from work in Westinghouse Power Ap- 
paratus Department, Manufacturing Engineering Laboratory, 
indicates that this process provides at present most economical 
fuel gas for cutting steel. 


Batch-Production Methods Employed at Works of British 
Oxygen Engineering, A.W.ASTROP. Machy (Lond) v 97 n 
2500 Oct 12 1960 p 832-5. Aluminum alloy valve bodies for 
use with oxyacetylene flame cutters are produced in batches 
of approximately 4000 on Nassovia TransferRotor Machine 
which has capacity equivalent to that of six capstan lathes 
and two 4-spindle drilling machines used previously for these 
components; valve body now produced complete in 44 sec as 
compared with 14 min previously; Tarex type L/42 BMM 
single spindle automatic employed for small batch production 
work. 


Der Einfluss der Duesenform auf die Schnittgeschwindigkeit 
beim Brennschneiden, ALMMATTING, K.R.CHOUDHURY. VDI 


OXYGEN CUTTING—Continued 


Zeit v 102 n 12 Apr 21 1960 p 459-66. Effect of nozzle design 
on flame cutting velocity; critical study of factors by which 
performance of nozzle should be evaluated, viz, straightness 
and roughness of edge, cutting speed, and gas consumption; 
study of effect of nozzle shape on these factors; development 
of special high efficiency nozzles for straight and beveled 
or mitered cuts. 


Distortion Problems in Oxygen-Cutting, K.D.S.SEMPER. 
Welding & Metal Fabrication v 28 n 6 June 1960 p 229-34. 
Discussion of six main factors which cause distortion, includ- 
ing rolling stresses locked into plate, transverse and longitu- 
dinal shrinkage, heat input per unit area, bending or bowing 
of plate, and plates not level at start; methods of reducing 
distortion, which can be employed individually or in conjunc- 
tion with each other. 


Experience in Introduction of Powder Cutting of Stainless 
Steels in Shipbuilding, B.I.SMIRNOV. Welding Production 
(translation of Svarochnoe Proizvodstvo) May 1959 p 73-9. 
It is shown how mechanization of powder cutting process made 
it possible to increase productivity, and produce necessary 
cleanliness of surface of cut; process can be used for prepar- 
ing edges of stainless steel sheets and plates for welding, and 
also for making various cuts and apertures in components for 
keel structure; effect of powder cutting on welded joint 
quality. 

How About Flame Cutting with Natural Gas? J.GILROY. 
Plant Eng v 13 n 7 July 1959 p 105-7. Flame cutting with 
acetylene gas, produced by adding water to carbide, has 
become sufficiently expensive by rise in cost of carbide to 
encourage interest in other fuels for use in conjunction with 
oxygen; review of economics of flame cutting by substitution 
of natural gas. 


New Power Tool Cuts All Materials—Using Oxygen and 
Metallic Powder, R.L.BURCH. Power Eng v 63 n 9 Sept 1959 
p 74-5. Oxweld ACL-3 Powder Lance, new tool developed by 
Linde Co, cuts any thickness of concrete or steel at savings 
up to 40%; simultaneous combustion of O2 and metallic powder 
generates intense heat which can be accurately controlled; 
high and uniform cutting speed maintained by variation in 
gas and powder supply. 


Powder Cutting of Stainless Steels Using Natural Gas, I.D. 
DAVYDENKO, G.F.KULICHARKO, M.M.EREMENKO. Weld- 
ing Production (translation of Svarochnoe Proizvodstvo) Oct 
1959 p 98-104. Stavropolsk natural gas used at Taganrog 
Boiler Plant, contains 97.7% methane, 1.6% nitrogen and 
0.7% carbon monoxide gas; cutting technique and equipment 
employed are described. 


Powder Lancing in Steel Mill Operations, C.B.MILTON, 
L.F.KEEL. Iron & Steel Engr v 37 n 2 Feb 1960 p 95-101. 
Powder lancing which is primarily melting rather than burn- 
ing process can be used for piercing and cutting materials 
such as firebrick and concrete; process equipment; principles 
of operation; successful applications on blast furnaces, in 
open hearth shops and for general maintenance and scrap 
cutting; great usefulness of powder lancing for modifying 
and demolishing heavily reinforced concrete foundations and 
structures. 


Recent Developments in Oxy-Fuel-Gas Cutting, C.C. 
ANTHES. Welding J v 39 n 10 Oct 1960 p 1022-7. Proper use 
of propane or natural gas and selection of suitable equipment 
are discussed. 


Specific Problems Associated with Oxygen Cutting of Bevels, 
G.R.SPIES, Jr. Welding J v 39 n 6 June 1960 p 584-91. Re- 
quirements of preheat, cutting oxygen and cutting speed in 
bevel cutting are discussed and compared with their corre- 
sponding values in perpendicular cutting; information on 
adjustments of torches and operating techniques to obtain 
quality results; relative ability and economy of several com- 
mon preheat fuels in beveling compared. 


Variation in Composition and Structure of Cutting Zone of 
Austenitic and Semi-Ferritic Steels, O.Sh.SPEKTOR. Welding 
Production (English translation of Svarochnoe Proizvodstvo) 
Dee 1959 p 26-35. Behavior of alloy elements in cutting zone 
studied; results of testing numerous stainless steel specimens 
eut by powder injection process. 


Vergleichsuntersuchungen zwischen dem Autogen- und dem 
Lichtbogen-Fugenhobeln, H.von HOFE, S.PIWOWAR. Sch- 
weissen u Schneiden vy 12 n 4 Apr 1960 p 146-53. Comparative 
investigations of oxyacetylene, oxyare, and arcair gouging; 
description of methods and equipment used for investigation ; 
criteria of evaluation were shape and surface condition of 
gouge, ease of slag removal, hardening and structural changes 
in treated metals (carbon and low alloy steels, stainless steel, 
and gray cast iron), and costs. 


OXYGEN CUTTING MACHINES 


Automated Flame-Cutting Paying Off at National Steel, 
B.L.LeBLANC. Mar Eng vy 65 n 11 Oct 1960 p 70-1. Features 
of Oxweld CM-60 machine, manufactured by Linde Co, which 
is being used at National Steel & Shipbldg Co for cutting 
ship parts; machine produces parts from simple exact size 
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OXYGEN CUTTING MACHINES—Continued 


pencil or ink drawings which are fed into photoelectric tracing 
system; tracer can be set automatically to compensate for kerf 
width. 


Neuzeitliche Grossbrennschneidmaschinen, M.MAIER. Zeit 
fuer Schweisstechnik v 50 n 9, 10 Sept 1960 p 268-72, Oct 
p 308-11, 314-5. Modern large oxygen cutting machines; 
illustrated description of two machines installed recently at 
Sulzer Bros, Winterthur, Switzerland: Three-portal 4000 S 
and coordinate flame cutting machine SICOMAT 1:1. (In 
German and French). 


Neuzeitliche Gross-Brennschneidmaschinen, R.BECHTLE. 
Werkstatt u Betrieb v 92 n 6 June 1959 p 335-43; see also 
English translation in Welding & Metal Fabrication v 28 n 
7 July 1960 p 267-77. Modern heavy duty gas cutting machines ; 
gas cutting of large forgings; edge preparation on large 
plates; structural requirements; handling problems; co-ordi- 
nate gas cutting machines; design details of gas cutting 
machines. 


Rationalisierung im Schiffbau durch Brennschneiden, H. 
KOOPS, J.BENTFELDT. Schweissen u Schneiden v 12 n 6 
June 1960 p 267-79. Rationalization of shipbuilding by flame 
cutting; summary of developments during past 10 yr; re- 
quirements for flame cutting equipment; description of opera- 
tion of portal type and automatic two-coordinate flame-cut- 
ting machines, including preparatory work required; practical 
examples; economics. 

Control. Better Controlled Dimensions with Magnified Template 
Drawings, R.L.DEILY. Welding Engr v 45 n 5 May 1960 p 
42-3. Process of magnifying 100 times directly from scanned 
template drawing to mechanical motion of oxygen cutting 
machine offers shipbuilding firms controlled template and 
finished plate dimensions as well as compatibility with optical 
lofting practices. 


Linatrol Automatic Tracing for Gas Cutting Machines, 
J.S.CHEVERTON. IRE—Can Convention Ree 1958 p 171-8. 
Equipment eliminates either guiding gas cutting machine by 
hand or metal templates required for mechanical followers ; 
equipment consists of line tracer head and its associated elec- 
tronic equipment, and can be attached to any regular type 
of gas cutting machine. 


PACKAGED BOILERS. See Boilers—Packaged. 
PACKAGING 


See also Adhesives; Adsorption; Aerosols—Packaging; Bot- 
tling Plants; Cement Handling; Containers; Drug Products— 
Packaging; Food Products—Packaging; Industrial Plants— 
Automation; Lubricating Oil—Packaging; Packaging Ma- 
chines; Packaging Materials; Scales and Weighing. 


Air-operated Numbering Machine Speeds Up Manual Pack- 
aging, M.T.SMITH. Package Eng v 5 n 1 Jan 1960 p 25-9. 
Manual packaging of bearings speeded up by use of number- 
ing machine mounted horizontally in center and at front edge 
of table directly in front of operator; activated by foot pedal 
which operates air cylinder connected to numbering machine 
thus imprinting parts number on carton; increase of 250 
pairs/hr; packaging routine given. 


Anticipating Problems of Collapsible Tubes, M.K.DRESDEN. 
Package Eng v 5 n 4 Apr 1960 p 74, 77-9, 81, 83-5, 88. 
Discussion of tube problems, stressing importance of adequate 
tests for choice of material, need of sufficient time for storage 
and compatibility tests, setting realistic requirements and 
avoidance of judging too hastily. 


Applying Engineering Principles to Packaging, T.P.WHAR- 
TON. Material Handling Eng v 15 n 7 Apr 1960 p 86-9. Basis 
of approach is that it is possible to develop optimum packag- 
ing at least cost if following factors are known: physical 
characteristics of product, how it is manufactured, handled 
and distributed, and design characteristics of materials and 
containers available to do job; cushioning materials and their 
application. 


Aspects of Packaging Connected with Materials Handling, 
P.F.GAY. Inst of Matls Handling—J v 1 n 8 Apr 1960 p 
304-5. Nature of product, method of transport, conditions of 
handling, need for protection against climatic and other 
conditions, customer requirements, and cost, determine require- 
ments of package; container types for liquids, powders, and 
solid objects are discussed with emphasis on bulk ‘and semibulk 
sizes. 


Brief Review of Industrial Packaging, S.B.THOMPSON. S 
African Mech Engr v 9 n 6 Jan 1960 p 144-50. Basie problems 
and functions of personnel responsible for industrial packaging 
in large South African company are discussed; brief account 
of available materials and types of containers is given, and 


P 


OXYGEN WELDING. See Welding, Gas. 
OZONE 
See also Air Pollution; Explosives; Flammable Materials ; 
Meteorology; Oxygen; Rubber—Aging. 

i i of Radioactive Clathrates: Analysis of Ozone, 
CHOMMEL, D.CHLECK, C.ZIEGLER, F.BROUSAIDES. ISA 
—Proc Preprint 4-SF60 for meeting May 9-12 1960 7 p. New 
method of analysis, suitable for atmosphere or process stream 
sampling, consists of radiological technique of passing ozone 
over quinol-krypton-85 clathrate reaction bed; portable instru- 
ment constructed on this principle can detect ozone in parts 
per ten billion range, or better. 


Ozone Chemistry and Technology. Am Chem Soe—Advyances 
in Chem Ser n 21 1959 465 p. 60 papers constituting Proceed- 
ings of International Ozone Conference held in Chicago, Nov 
1956; science, technology, and application of ozone; ozone 
chemistry, analysis, formation in electric discharge, toxicity 
and sterilization, reaction kinetics; atmospheric ozone; ap- 
plications in organic chemistry and water purification. 


Ozone’s Role in Chemistry and Technology, G.A.LUTZ. 
Battelle Tech Rev v 9 n 6 June 1960 p 9-14. Properties of 
gas, its manufacture, and its uses as germicide in water 
purification, for treatment of industrial plant wastes, as 
bleaching agent, and as important component of rocket fuels 
is discussed. 


Research and Development on Instrumentation of Ozone 
Sensing, G.M.MAST. ISA—Proe Preprint 18-SF60 for meeting 
May 9-12 1960 6 p. Description of balloonsondes and drop- 
sondes utilizing Micro-Coulomb Ozone Sensor; features of new 
sensing and monitoring “Ozone Meter’ for use in medical 
and air pollution fields. 


Stability of Liquid Ozone in Glass and in Contact with 
Various Substances, J.H.LAMNECK, Jr. J Chem Eng Data v 
5 n 2 Apr 1960 p 233-5. At Lewis Research Center, NASA, 
Cleveland, Ohio, storage stability of ozone in range between 
—183 C and it’s boiling point when contacted with different 
materials and chemical compounds, was tested to determine 
amount of decomposition; results indicate many materials 
such as some hydrides, borohydrides, and starches that might 
be expected to react with ozone do not do so with liquid phase. 


PACKAGING—Continued 


reference made to specialized machinery used in packaging 
industry. 


Cameras Nested in Polystyrene Foam. Modern Packaging 
v 33 n 7 Mar 1960 p 184-6. Bell & Howell movie cameras 
are protected in threepart expanded plastic housing that 
reduces assembly and shipping costs and improves retail 
demonstration and display; damage to delicate mechanisms in 
shipment and handling has been almost eliminated; judicious 
design of molds and standardization of camera housings per- 
mit three molds to serve all 12 B&H models. 


Continuous Skin-Type Packaging. Modern Packaging v 33 
n 6 Feb 1960 p 116-18, 186, 188. Beltx Corp, St. Louis, has 
radically new type of skin package turned out on company- 
built line replacing usual vacuum contouring with stretchable 
PVC film; new cost cutting technique combines individual 
jigs with electronic sealing to card mount 50 varied items 
in Beltx line; big advantage is flexibility in speed and opera- 
tion; arrangement can be quickly changed to handle packages 
of different size. 


Crash Program Packaging Lines Give Good Results, E.P. 
SCHNEIDER, Jr. Package Eng v 5 n 1 Jan 1960 p 36-8, 43-4, 
46. Wagner Electric Corp, Berkeley, Mo, started operations 
quickly and with good results in new brake fluid plant using 
standard equipment with practically no modifications; push 
button control case sealers automatically adjust to pre-set 
dimensions for each of four size cans; line operation described. 


Fillers On Rails Add Flexibility, Save Floor Space, F.D. 
RUBIN. Package Eng v 5 n 3 Mar 1960 p 53-4, 56, 124. 
Description of flexible arrangement at Chocolate Products Co, 
Chicago, Ill, where casters were added to fillers and tracks 
installed on plant floor, enabling exact positioning between 
two closing machines; details of operation given; resulting 
benefits ; system enables fast and efficient filling of various 
size cans with wide variety of products. 


Glossary of Packaging Terms. Brit Standards Instn—Brit 
Standard n 3130 1959 106 p. Standard is in 16 sections, each 
arranged alphabetically, and includes index; sections apply 
to: adhesives and tapes; basketry, cordage; corrosion preven- 
tion ; cushioning materials; films, foils and flexible laminates ; 
glass containers and closures; metal; wrapping methods ; 
nails, screws and rivets; paper and board wrappers; plastics ; 
spoilage by micro-organisms; insects and mites; textiles ; 
wooden containers. 
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PACKAGING—Continued 


Have Full Control Of Military Packaging, J.W.McNEIL. 
Package Eng v 5 n 2 Feb 1960 p 31-5, 93, 96. Step by step 
process within company of interpretation and development 
of military packaging specifications; how to prepare adequate 
set of drawings showing dimensions of blocking and three 
dimensional view of material; carefully analyzed procedures 
result in time and cost savings and lack of rejects. 


High-Speed Skin Packaging for Long Shelf Life, R.W. 
HILL. Package Eng v 5 n 4 Apr 1960 p 64-5, 67-9, 71. Key 
feature in packaging costly machine tools is set of folder 
type package using one sheet as material for any of nine 
different combinations; when folded once, folder fits into 3x5 
eard file; products are skin packaged to perforated board 
surface with rigid vinyl; by folding material while hot it 
eliminates cracking of liner and separate unit for scoring. 


Integrating Packaging Operation, W.E.WOOD. Automation 
v 7n7 July 1960 p 74-9. How packaging operation is gradu- 
ally becoming integrated part of manufacturing cycle; to 
attain desired production economies, departmentalized ap- 
proach to packaging must be abandoned, as it becomes another 
step in continuous production. 

Keeping Up With Automatic Packaging. Modern Matls 
Handling v 15 n 2 Feb 1960 p 98-101. Automatic bulk han- 
dling system at plant of Salada-Junket, watches level of 
supplies at dozens of packaging stations, and delivers materials 
automatically as required; master control panel makes system 
operation one man job; system for automatically supplying 
folding boxes to same packaging stations is integrated with 
bulk system; material fiow and handling, in modern tea bag- 
ging plant, from main storage tank to final sealing of carton 
is described, including operation of all auxiliary equipment. 


Package Development Pays Off, B.F.MAJOR. Package Eng 
v 5 n 2, 3, Feb 1960 p 48, 50-1, 53-4, Mar p 78-82. Step-by- 
step discussion of package development stressing mission 
function of package and actual laboratory development work; 
it is recommended that user company conduct necessary tests 
to determine proper package, research for proper package 
material, testing specifications and basis for decisions. 


Packaging Metallic Goods for Export—Procedures to Avoid 
Corrosion, T.H.DUDLEY. Corrosion Technology v 7 n 8 Aug 
1960 p 245-7, 266. Three essentials which should be ascer- 
tained by manufacturer are knowledge of climate and terrain 
in area-of-use of his product, forms of transport to that 
area, and corrosion prevention en route and in that area; 
how information gained can best be used, with manufacture 
and export of consignment of motor mowers to Ceylon, taken 
as example. 


Packaging—Specialized Branch of Mechanization. Mech 
World v 139 n 3482 Sept 1959 p 378-83. Survey of various 
established methods including sewing, gluing, taping, heat- 
sealing, canning, etc; types of machines presently available 
for handling of liquid, loose, and solid materials, which 
perform simultaneous weighing or measuring operations. 


Philosophy for Integrating Packaging Processes, J.E.WIL- 
BURN. Automation v 6 n 11 Nov 1959 p 68-76. How today’s 
packaging is moving into integral spot in manufacturing sys- 
tems devised from receiving to shipment; product of such 
automated systems is seen to be formed by package and its 
contents; examples for various fields. 


Practical Pointers To Better Folding Carton Performance. 
Package Eng v 5 n 1, 2, 4, 6 Jan 1960 p 55-6, 58-9, 61, 78, 
Feb p 71-2, 74, 76-9, Apr p 96, 99, 101-2, 104-6, June p 100, 
102-3. Review of carton problems and plant practices affecting 
earton performance; factors influencing selection; details of 
good scoring ; importance in establishing scoring requirements ; 
discussion of pre-breaking and which scores to pre-break; 
machine feed problems; proper packing for transport; tem- 
perature and humidity control in storage areas. 


Rotating Package ‘“Tippers’? Replace Manual Inverting. 
Package Eng v 4 n 12 Dec 1959 p 44-5. Description of tipping 
devices developed by manufacturer of radio, television, and 
high-fidelity sets; each unit consists of two tubular wheel 
like rims 7 ft in diam, % in. plywood sides, and conveyor 
rollers, top, bottom and side of which match conveyor system 
into which unit fits; lessens manpower, prevents injury to 
handlers and prevents damage to packages and contents. 


Study in High Speed Automatic Packaging. Matl Handling 
Eng v 15 n 5 Feb 1960 p 90-1, 114. New 110,000 sq ft plant 
of Lestoil, at Holyoke, Mass, has latest packaging machinery 
coupled with advanced distribution and warehousing tech- 
niques; to avoid in-plant storage, bulk of production is 
shipped out immediately for storage in its distribution areas ; 
present equipment can deliver up to 200 million bottles per 
yr. 

Understanding Slotted Partitions, E.S.WORDEN. Package 
Eng v 5n1 Jan 1960 p 30-4. Five types of partitions defined ; 
table shows ten different materials, when each should be used 
and various factors to consider; correct fit emphasized ; 
considerations for purchase of equipment for ccmpany to make 
own partitions. 


PACKAGING—Continued 


Using Product Itself To Control and Balance Packaging 
Line Operations, P.H.LLANHAM. Package Eng v 5 n 4 Apr 
1960 p 46-50, 52-8, 124. Explanation of Lewis-Howe Co’s 
automatic packaging operation, where product controls entire 
system by mechanical, electrical and pneumatic means; one 
of key points is sensing unit which has ability to gather in- 
formation in electrical form for conversion into mechanical 
form; at present, manual controls at master console maintain 
balance of units on line; next phase of product will be 
installation of automatic timing and phasing coordination. 


Accident Prevention. How to Cut Baling Wire Hazards. Safety 
Maintenance v 119 n 1 Jan 1960 p 8-10. Hazards given as well 
as set of rules for cutting steel wire; job requires skill and 
experience; proper safety equipment and instruction in safe 
procedure stressed. 


Air Freight. See Air Transportation—Freight. 


Costs. Balancing Packages, Methods, and Line Operations To 
Get Cost Savings, L.T.BRANNON. Package Eng v 5 n 3 
Mar 1960 p 46-8, 50-1. Methods time measurement system of 
predetermined time values used at Westclox Division, General 
Time Corp, as contributing factor in balancing loads among 
individual operators on packaging lines; results attained by 
constant evaluation of existing methods, centralizing packag- 
ing, use of mechanical short-cuts and heeding suggestions of 
foremen. 


Packaging’s Ultimate Test: Standard Costs, S.B.HENRICI. 
Package Eng v 4 n 11 Nov 1959 p 46-50. System for determin- 
ing whether product is being packaged at agreed upon 
optimal cost; predetermined standard, record of actual money 
spent, comparison of actual cost with standard, and attention 
to large variances are four main points; method of determin- 
ing materials and labor costs and losses. 


Shock Problems. Shipping Containers for Components and 
Small Missiles, C.T. MORROW. Noise Control v 5 n 6 Nov 1959 
p 32-6, 58. Drop and vibration tests which simulate conditions 
of shipment as experienced by container; evaluation of con- 
ventional method; alternative approach proposed is that shock 
and vibration tests be selected frankly to determine suspension 
parameters, in accordance with estimate of values they should 
generally have for satisfactory isolation. 

PACKAGING MACHINES 

See also Drug Products—Packaging; Food Products—Pack- 
aging; Packaging. 

Automates Single Portions. Food Eng v 31 n 12 Dee 1959 
p 59. Completely automatic machine forms, fills, seals, and 
readies aluminum foil containers for cartoning at J.M. 
Smucker Co, Orrville, Ohio; it can produce filled containers 
at rates of 200-400/min in sizes from 44 to 2 oz; vinyl coated 
aluminum foil is fed from roll into punch press for forming; 
pocketed conveyor carried cups to filler, around sealer, and 
into cooler; unit is now used for 4%4-oz single portions of jams, 
jellies, marmalades, and apple butter. 


Electro-pneumatically Controlled High-speed Bottle Packing 
Machine, W.F.FELLOWS. Compressed Air & Hydraulics v 25 
n 286 Jan 1960 p 22-8. New design approach maintains at 
absolute minimum, number of motions forming one complete 
cycle of operations; only seven pneumatic control valves are 
used; four are solenoid-operated and three are pneumatic 
timing valves which obviate need for electric timing equip- 
ment; output rate is 2000 doz bottles ecrated/hr; operation 
of machine is fully described. 


Fastest Parts Packaging Yet... Web Machine, G.C. 
THOMAS. Modern Matls Handling v 14 n 11 Nov 1959 
p 94-7. “Web” packaging or ‘“‘pouch” packaging, formerly 
limited to putting tea in teabags, or packaging of peanuts, 
has emerged as important factor in industrial packaging 
through development of heat sealable and pressure sensitive 
films; use of web packaging machine provides contamination 
protection, accurate count, and speed of 6000 packages/hr ; 
principle of operation, performance, and relative advantages 
and disadvantages; pouch types and methods of sealing are 
illustrated. 


Understanding Automatic Cartoners, W.F.DENT. Package 
Eng v 5 n 3 Mar 1960 p 389-45. Description of three types of 
machines, giving principles, limitations, and points to be 
considered before selection of machine for specific operation ; 
discussion covers pockets vs lugs, carton length limitation, 
feeding of leaflets, tucking; basis for decision. 


PACKAGING MATERIALS 


See also Adhesives; Cellophane; Food Products—Packaging ; 
Packaging. 


Flazverhalten von Packstoffen bei der maschinellen Verar- 
beitung zu Weichpackungen G.SCHRICKER, H.E.RODER, R. 
HEISS. Chemie-Ingenieur-Technik v 31 n 10 Oct 1959 p 633-42. 
Folding behavior of packaging materials in machine forming 
of soft packagings; properties of packaging material which 
govern its folding qualities; maintenance of maximum 
utility of soft packings, e.g. strength and sealing. 
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Simple Methods Measure Gummed Tape Effectiveness, A.P. 
SCHULZ, E.E.WERLE. Package Eng v 5 n 2 Feb 1960 p 
60-4, 67. User-supplier teamwork overcame gummed tape 
difficulties at Chicago mail order company; simple tests which 
require no equipment show tape effectiveness; importance of 
correct application techniques; suggestion is made that tape 
contrary to general practice be stored warm and dry; such 
storage results in better performance. 


Dryers. Activated Alumina for Use as Desiccant for Packages. 
Brit Standards Instn—Brit Standard n 2541 1960 12 p. Revised 
edition, in which provision has been made for supply, where 
required, of compressed material in forms other than pellets, 
minimum figure for pH value has been raised from 5.0 to 
5.5, and revised method for determination of friability and 
dust; while dessicant may be otherwise used, limits for dust, 
pH reaction and ammonia and ammonium compounds are 
specified to diminish risk of corrosion of contents of packages 
caused by leakage of fine desiccant particles. 


Silica Gel for Use as Desiccant for Packages. Brit Stand- 
ards Instn—Brit Standard n 2540 1960 12 p. It is suggested 
that, while grade of desiccant described may find application 
for uses other than packaging, limits for dust, pH reaction 
and ammonia and ammonium compounds have been specified 
with object of diminishing risk of corrosion of contents of 
packages caused by fine particles of desiccant leaking from 
containing envelope into bulk of package. 


Irradiation. See Food Products—Packaging. 


Literature Classification. Practical Filing System For Packag- 
ing Information, F.J.SLOAN. Package Eng v 5 n 4 Apr 
1960 p 92, 94-5. Description of system giving list of subject 
headings used by author whereby needed packaging informa- 
tion can be found quickly and efficiently. 


Paper. See also Containers—Paper. 


Formable Paper-Plastics, V.R.PIPER. Modern Packaging v 
33 n 7 Mar 1960 p 212, 214, 306, 308. Combination of stretch- 
able, cross-creped kraft paper with plastic lamina; new ma- 
terial can be heat formed into low cost decorative and func- 
tional shapes; product development has_ resulted in all- 
directional stretchability of from 60 to 65%; current experi- 
mental work aimed at achieving elongation exceeding 100%. 


Kunststoff-beschichtete Verpackungspapiere und Packstoff- 
kombination, H.BERGER. Chemie-Ingenieur-Technik v 31 n 10 
Oct 1959 p 642-5. Plastics-coated packaging paper and com- 
binations of packaging materials; survey dealing with pack- 
aging papers; recent developments in material combinations ; 
packaging of foodstuffs using plastics. 


Permeability. See Food Products—Packaging; Packaging Ma- 
terials—Testing. 


Plastics. See also Food Products—-Packaging ; Packaging Mate- 
rials—Paper; Packaging Materials—Testing; Plastics—Foam. 


Cook-In Pouch—New Application for Plastic Films, F.B. 
SHAW. Soc Plastics Engrs—J v 16 n 1 Jan 1960 p 75. Flexible 
package suitable for containing quantity of prepared food in 
such manner that it may be stored without significant loss 
of flavor, color or texture, and which may be heated to 
serving temperature without opening; checklist for film 
or laminates used in construction of Cook-In Pouch; poly- 
ester-polyethylene laminates appear most promising. 


Desired Properties of Polyethylene on Overwrapping Ma- 
chines, BLH.REDNER, Jr. Soc Plastics Engrs—16th Annual 
Tech Conference v 6 paper n 39 Jan 1960 6 p. Properties 
required: slip levels in terms of weight of product to be 
wrapped, natural stiffness of film, slip characteristics of 
product, film gage required, extrusion method to produce 
film; considerations of gage control, roll formation, heat 
sealing range, static. 


European Flexible Packaging, Plastics Making Notable 
Gains, M.J.ODELL. Package Eng v 5 n 2 Feb 1960 p 43-6. 
Observations from visit to England, France, Western Ger- 
many, and International Plastics Exposition at Dusseldorf; 
plastic net containers, continuous filled tubing, 0.010 in. 
thick polyethylene liners for drums, new heat-sealing dispenser 
which heat seals and cuts tubing to any desired length are 
among products discussed. 


Heat-Shrinkable and Polymer-Coated Polyester Films, P. 
STEPHAN. Soc Plastics Engrs—J v 16 n 5 May 1960 p 
545-7. Polymer coated types of polyester film are being used 
principally in food packaging field; polyester film is oriented 
material of polyethylene terephthalate, in which orientation 
produces “balanced” sheet with uniform propérties in all 
directions ; heat shrinkable polyester film overcomes limitations 
of low temperature durability and variable clarity; properties 
and permeability characteristics. 


Imballaggio di prodotti ortofrutticoli e possibilita delle 
materie plastiche, M.PARDUCCI. Materie Plastiche v 26 n 5 
May 1960 p 406-16. Possibility of using plastic materials for 
packaging fruit and vegetables; data on use of wood, jute 
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and corrugated carton in Italy, and types of products for 
which they are employed; examples of plastic packaging 
materials and their advantages in use. 


Irradiated Polyethylene Film, R.D.LOWRY, W.G.BAIRD, 
Jr. Modern Packaging v 33 n 9 May 1960 p 121-6, 226. Elec- 
tron bombardment of polyethylene film produces strong, clear, 
glossy material that can be shrunk to create unusual packaging 
applications; new product designated as Cryovae L film; 
biaxial orientation of cross linked polyethylene film results 
in exceptionally high degree of shrink energy; property com- 
parison chart of three plastic films; present and potential uses. 


Kunststoffe fuer die Dauerverpackung industrieller Gueter, 
F.REINKE. Kunststoffe v 49 n 5 May 1959 p 217-22. Plastics 
for industrial packaging; reusable packages, using glass-fiber- 
reinforced polyester casting resins and thermoplastic film 
and sheet; applications include plastic shipping unit for 
large, unwieldy, and delicate component parts, racks, guards 
for large sheet-metal parts, cases, trays for belt pulleys, 
clamps, and watches, costs for packaging relatively small 
and large parts. 


Kunststoffe fuer die Verpackung von Lebensmitteln, R. 
HEISS. Kunststoffe v 50 n 1 Jan 1960 p 75-81. Plastics for 
packaging of foodstuffs; factors as to suitability of any given 
plastics material include its ability to be processed speedily 
and economically on standard equipment, airtightness of 
closures and caps, their ability to remain unbroken during 
transport; comparison with other packaging materials; 
changes caused in plastics by foodstuffs, and in foodstuffs by 
plastics. 


Le proprieta del Montivel nell’imballaggio, L.LUCCHETTI, 
F.PROTOSPATARO. Materie Plastiche v 26 n 5 May 1960 
p 430-7. Properties of Montivel polyester film and its applica- 
tion as packaging material; results of tests indicate excellent 
characteristics of material. 


Machinability of Polyethylene Film, W.P.GIDEON. Modern 
Packaging v 33 n 5 Jan 1960 p 115-18, 168, 170. Studies which 
show factors which contribute to successful overwrapping 
both on machine designed for polyethylene and one converted 
from cellophane operation; results of overwrapping with 
various polyolefin films; schematics of machine designed to 
overwrap polyethylene film, and cigarette wrapping machine. 


Match Polystyrene Properties/Threaded Closure Performance 
Needs, J.W.MIGHTON, R.E.PFISTER. Package Eng v 5 n 
3 Mar 1960 p 58-60, 62, 67-9. Discussion of polystyrenes, their 
properties and design as basis for proper physical design and 
combination of functional properties for good threaded closure 
performance; in complementary article, authors give brief 
survey of injection molding process with discussion of machine 
operation and mold design. 


Oriented Polypropylene Packaging Film. Rubber & Plastics 
Age v 41 n 6 June 1960 p 668-9. Lower moisture permeability 
of polypropylene film makes it efficient barrier against mois- 
ture entering or leaving package; film also has very low 
permeability to aromatics; some properties contribute to 
unusually good machinability; all types of overwrap, bag and 
pouch machinery gave highly satisfactory results due to 
superior stiffness of material. 

Polythene Film Coatings for Packaging. Brit Plasties v 33 
n 2 Feb 1960 p 62-5. Polythene is applied to combination 
either as film, usually by using adhesives, or as extrudate 
from slit die, usually without use of adhesives; types of 
multi-ply film include polythene-coated aluminum foil, paper/ 
aluminum  foil/polythene, cellulose acetate/foil/paper/poly- 
thene, polythene-coated paper, polythene-coated cellulose, 
polythene-coated polyester, polythene-coated glass fabric. 


Some Problems in Use of Plastics in Cosmetics Packaging. 
P.P.HOPF. Brit Plastics v 33 n 6 June 1960 p 248-52. Although 
known facts provide some guidance to selection of plastics, 
total suitability can still only be determined by trial and 
error ; problems include attack on container by contents, 
spoilage of contents by extraction, migration of plasticizers 
into cream, permeation of aqueous or oily constituents ; formu- 
lations for lipsticks, emulsions, creams, lotions, powders, 
perfume compounds. 


Tomorrow’s Films Challenge Today’s Research, B.BENNETT, 
C.W.COOPER, Package Eng v 4 n 11 Nov 1959 p 52-3, 55, 
57, 59, 66, 68, 122. Review of development of single packag- 
ing films and combination of two or more into single struc- 
ture; increased research is suggested for eventual development 
of single, low-cost plastic film combining properties of trans- 
parency, gas- and water-vapor proofness, mechanical strength, 
dimensional stability, and heat sealability; specifications are 
given for suggested ideal film. 


Testing. Leak Testing of Bags, L.A.WARREN,. Modern Packag- 
ing v 33 n 10 June 1960 p 141-2. Instrument devised for 
rapid testing of manufacturer’s seals in unfilled polyethylene 
bags which may also be used for evaluating tightness of sealed 
packages; test requires only few seconds; principal features 
of bag tester; description of test procedure; photograph show- 
ing open bag tester and identifying principal parts. 
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PACKED COLUMNS. See Distilling Apparatus; 
PACKING 
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Measurement of O2 Permeability, A.A.TAYLOR, M.KAREL, 
B.E.PROCTOR. Modern Packaging v 33 n 10 June 1960 p 
131-8, 140, 223, 226. Comparison of three methods shows very 
strong direct linear relationship; choice of technique may 
depend upon film and testing facilities; average permeability 
values obtained were in overall agreement with those found 
in literature; three methods appear to give results which, on 
industrial scale, would be equivalent; for best estimations, 
method should be chosen which would be compatible with 
nature of film, performance and purpose. 


Extraction. 


See also Gaskets; Seals. 


Adapters for V-Ring Packings, J.N.SMITH. Machine Design 
v 32 n 7 Mar 81 1960 p 138-40. New data on best adapter 
materials and their characteristics presented. 


PACKING PLANTS 


See alsc Industrial Wastes—Packing Plants. 


Quality-Yield Facts in Flash!, J.V.ZIEMBA. Food Eng v 
32 n 6 June 1960 p 49-50. System used at Waterloo, Iowa, 
plant of Rath Packing Co for processing data on hog car- 
casses; when slaughtered hogs are scaled at plant, operator 
punches weight, tattoo code, and grade on tele-adding machine, 
which relays information through 1000-ft cable to card 
punch machine in accounting department; cards are processed 
by computer; system uses high speed reader, central processor, 
fast printer, and read punch units. 


Swift Engineers Basic Advances, J.V.ZIEMBA. Food Eng v 
382 n 5 May 1960 p 50-3. New system for continuous frank- 
furter production; meat emulsion from stuffer is piped to 
extrusion fingers that fill Teflon forming molds; molded emul- 
sion is protein coagulated by dielectric heating, then travels 
by conveyor through smoking, cooking, showering, and cooling 
and then is discharged to packaging; flow diagrams and com- 
parisons for new and former processes. 


PAGING SYSTEMS. See Electric Signal Systems. 
PAINT 


See also Colorimetry; Painting; Pigments; Protective Coat- 
ings; Steel—Protective Coatings. 


Current Paint Research. Electroplating & Metal Finishing 
vy 13 n 10 Oct 1960 p 381-4. Information on current research 
programs presented by Paint Research Station, Teddington, 
England; paint durability ; mechanical tests; adhesion of paint 
films; protection from corrosion; painting metal sprayed 
surfaces; problem of accurate color matching and maintenance 
of color from one batch of paint to next; new paint systems. 


High Corrosion-Resistant Pre-Treatment Primers, D.N. 
CARR. Metal Industry v 97 n 8 Aug 19 1960 p 143-5. Versatile 
pre-treatments for prolonged paint life described; high cor- 
rosion resistant pre-treatment primers consist of blend of 
anti-corrosive pigments dispersed in specially combined for- 
mulation of organic resins dissolved in suitable solvents; tests 
conducted upon aluminum, zine-plated sheet and mild steel 
are reported. 


Latex Paints Go Outdoors—Brush, Roll or Spray Them, B. 
ALLYN. Plant Eng v 13 n 8 Aug 1959 p 122-5. Three major 
types: butadiene-styrene (rubber based) has excellent alkali 
resistance, polyvinyl acetate emulsions used as sealer for 
cinder block, stucco and plaster walls, acrylic emulsions retain 
flexibility on aging and have marked resistance to ultraviolet ; 
two specialized types: alkyd emulsions give best adhesion on 
chalky surfaces, multicolor lacquers create polka dot effect 
on drying; recommendations for efflorescence removal, surface 
preparation, preparation of paints, and methods of application. 


Organic Finishes for Metal Surfaces, R.G.MURPHY. Machine 
Design v 32 n 12 June 9 1960 p 136-47. Guide to selection and 
specification of finishes covers finishing materials, materials 


compatibility, finishing costs, specification factors, surface 
preparation and finish application methods. 
Protective Coatings for Plant Sanitation, E.B.NELSON. 


Safety Maintenance v 119 n 2 Feb 1960 p 14-17, 56-7. Detailed 
explanation of pigments and paint “‘vehicle’’ which are drying 
oils, driers, resins, solvents, and additives and the character- 
istics each impart to paint; requirements for primer and 
finish coats listed. 


Protective Organic Paint Coatings, J.H.OUSBEY. Corrosion 
Prevention & Control v 7 n 1 Jan 1960 p 26-32, 44-5, Char- 
acteristics of various paints which are presented under their 
main resin or type heading. 


Relation of Molecular Structure and Pigments to Coating 
Performance, H.F.PAYNE. Corrosion v 16 n 6 June 1960 
p 32, 34, 37-8. Discussion of main components of coatings, 
with emphasis on their characteristics related to these com- 
ponents; molecular structure, significance and function of 
primary and secondary bonds, and relationship of molecular 
weight to performance are considered; function of modifiers 


PAINT—Continued 


and how they influence characteristics of coating; mechanism 
of adhesion reviewed, considering fundamental mechanical 
and electrochemical factors involved in this phenomenon. 


Water Based Paints Called Finish of Tomorrow. Steel v 
147 n 5 Aug 1 1960 p 94-5. Advantages in use of water re- 
ducible paints; more paint can be applied in one coat than 
with other systems, high molecular weight resins provide 
better quality plus longer life, water solvent is not toxic 
or flammable, and costs are comparable to other types; suc- 


cessful applications and additional potential uses as seen 
by Glidden Co. 


Antifouling. Anstriche fuer Unterwasserbeanspruchung, K.A. 
van OETEREN. Werkstoffe u Korrosion v 11 n 4 Apr 1960 
p 209-12. Paints for underwater use (antifouling paints) ; 
general discussion, based on literature, of protection of locks, 
weirs, water tanks, etc, against corrosion; types of attack to 
be considered; selection of paints for steel structures. 


Drying. Infra Red Baking of Organic Finishes, G.J.MAROTTA. 
Metal Finishing v 57 n 12 Dec 1959 p 69-73. Experiences at 
Merrimack Valley Works of Western Electric Co reported; 
equipment and operations; conventional batch type convection 
oven and infrared oven compared; test results given. 


New Stoving Technique Increased Output. Gas World 
(Indus and Commercial Gas) v 151 n 3953 May 21 1960 p 
88. W & T Avery, Ltd incorporated into oven, two heat 
exchangers and air trunking with canopies and flue equip- 
ment in addition to electric time switch which starts plant 
34 hr prior to beginning of workday; thereafter temperature 
is automatically maintained by Kent recorder/controller; 
oven which was converted from natural to forced convection 
has higher paint curing temperature and shorter heating 
cycle as well as improved working performance. 


Fire Resistant. Fire-Retardant Paint, K.DOPP. Plant Eng v 
13 n 11 Nov 1959 p 196-7. Description of how fire retardant 
paint is used by Bell and Gossett in conjunction with sprinkler 
system to provide maximum degree of fire protection. 


New Developments in Fire-Retardant Paints, L.W.SHUGER. 
Safety Maintenance v 119 n 4 Apr 1960 p 35-7, 40. Summary 
of methods perfected during World War II for use of armed 
forces; commercially available today, ‘‘intumescent”’ fire- 
retardant paint is one which expands and forms thick, honey- 
comb-textured wall of insulation against heat transmission, 
at same time retaining qualities of good paint; action of 
paint when attacked by fire described; explanation of flame 
spread classifications by UL listed. 


Flow. See Flow of Fluids—Viscous. 

Heated. See Highway Signs, Signals and Markings. 
Light Scattering. See Light—Scattering. 

Manufacture. See Hydrocarbons—Gelling Agents; Mica. 


Stripping. Paint Stripping Technology Today, L.J.DURNEY. 
Products Finishing v 24 n 6 Mar 1960 p 39-40, 42-4. Discussion 
of five groups of paint strippers including alkaline, acid and 
solvent types, cold strippers, and hot solvent emulsion strip- 
pers; two new stripper types; future developments. 


Setting up Paint Stripping Installation, K.J.PFEFFER. 
Metal Finishing v 58 n 9 Sept 1960 p 56-9. Problems and their 
solutions involved in development of methods and equipment 
for using new stripping solution; test results reported; repair 
specification issued after completed work which provided 
universal stripping setup resulting in appreciable reduction 
in annual operating costs. 


Temperature Indicating. Paint Gives Warning of Dangerous 
“Hot Spots’, W.F.CONNORS. Oil & Gas J v 58 n 27 July 
4 1960 p 118-19. Early warning of trouble is provided at 
Humble’s Baytown refinery by silicone based temperature in- 
dicating paints, paints that change color when surface gets 
too hot; they are used on catalytic crackers, reformer reac- 
tors, pressure vessels, flue-gas collectors, and heat exchangers. 


Testing. See also Metals Corrosion—Testing. 


Assessment of Paint Durability—Accelerated Weathering 
Versus External Exposure, S.K.BOSE, S.N.MUKERJI. Corro- 
sion Technology v 7 n 6 June 1960 p 167-70. Present knowl- 
edge of two methods surveyed by Government Test House, 
Calcutta, India as preliminary to program of paint testing 
by exposure; comparisons given. 


Die Charakterisierung von Anstrichen unter besonderer 
Beruecksichtigung der Bedeutung der Schichtdicke, W.FUNKE. 
Schweizer Archiv v 26 n 8 Aug 1960 p 312-17. Evaluation of 
painted coatings with special consideration of importance of 
thickness of coat; discussion of factors involved in obtaining 
reproducible results in testing quality of paint; effect of 
thickness of coat on mechanical properties is shown to be 
important, and thickness should, therefore, be held constant 
in testing. 

European Paint-Hardness Testers Versus Sward Rocker, 
M.DIERCKX. Products Finishing v 24 n 8 May 1960 p 52-5, 
58-64. Huropean instruments investigated by Ford Motor Co 
(Belgium) and compared with Sward rocker used in United 


———— we 
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States; determination of influence of humidity, temperature 
and film thickness on results obtained; reproducibility and 
reliability; French Persoz pendulum was found to be most 
satisfactory considering practicality, repeatability and _ pre- 
cision; sensitivity to small differences in hardness is better 
than with Sward rocker. 

Laboratory Paint Test Program, R.E.GACKENBACH. Cor- 
rosion v 16 n 1 Jan 1960 p 89-92. Results of testing chemical 
resistance of primers and of finish coats; benefits and pitfalls 
of program that indicates which paint is not suitable; most 
promising systems must be tested in field or plant. 


Viscosity. See Viscosimeters. 
Weathering. See Paint—Testing. 
PAINT SPRAYING 
See also Automobile Manufacture—Finishing ; Compressors. 


For Precision Spray Painting: RP Shields. Modern Plastics 
vy 37 n 10 June 1960 p 102-3. Two-tone truck bodies are fin- 
ished with greater efficiency through use of “‘magnetized’’ molded 
reinforced plastics ‘‘stencil’?; shield is built as lamination of 
resin and glass cloth by hand lay-up; permanent magnets are 
inserted at intervals around perimeter of unit and molded in; 
finished shield holds itself in place on work. 


Giant Spray Booths Equipped With Gas. Gas J v 299 n 
5007 Aug 19 1959 p 191. Water wash down draft type spray 
and drying booths, which can accommodate double decker bus 
are 36 ft long, 16 ft wide, and 18 ft high; entrance can be 
closed with power operated roller shutter doors; each booth 
has gantry rising 11 ft above ground level around vehicle to 
be painted; air intake is through louvered ducting which is 
coupled to air filter unit; to heat air taken into booth, auxil- 
iary hot air fan draws in air from shop through direct fired 
gas heater into booth mixing chamber; safety measures. 


How Transco Cut Tower Maintenance Costs, J.C.McELROY. 
Pipe Line Industry v 11 n 5 Nov 1959 p 72-8. By using spray 
painting methods, one crew cleaned and painted 55 towers in 
42 working days; method cut costs 20% and gave coating 
coverage. 

Low-Pressure Enamel Spraying Technique, T.B.VAUGHAN. 
Corrosion Technology v 7 n 8 Aug 1960 p 254-7. By use of 
new techniques it is possible to reduce losses due to overspray 
which can be as high as 50% with certain shapes; motion 
study in connection with use of spray guns both for high 
and low pressure spraying is recommended in order to deter- 
mine most efficient method of spraying any article. 


New Filter Wall System Boosts Spray Painting Production, 
R.E.CRAVEN. Heating, Piping & Air Conditioning vy 32 n 1 
Jan 1960 p 211. 35 ft long, 10 ft high wall comprises three 
connected sections, each containing two banks of 35 remov- 
able, disposable filters; each unit is equipped with separate, 
belt driven tubeaxial fan with capacity of 22,870 cfm at % 
in. water gage; all air exhausted to outdoors is paint spray- 
free; as total airflow is 68,610 cfm when all fans are operat- 
ing, two direct fired wall mounted makeup air units each 
rated at 2 million Btu/hr are necessary for winter; applica- 
tion to painting truck dump bodies. 


Automatic Control. How to Use Memory Spraying Equipment, 
J.H.RICE. Cer Industry v 74 n 3 Mar 1960 p 70-1. Mechanical 
memory wheels manufactured by Binks Mfg Co, used with 
reciprocating spray machines, sense parts with varying sil- 
houettes unevenly spaced on conveyor, and automatically 
activate spray guns; conveyor drive is synchronized to memory 
timer drive shaft; spacing between each timer unit determines 
accuracy of spray control; 110-v and 24-v switch control 
circuits are used; arrangement diagram. 

Electrostatic. Behaviour of Paint Media in Electrostatic Spray- 
ing, R.GROSSTEINBECK, H.HOLTE, W.TULLIUS. Elec- 
troplating & Metal Finishing v 138 n 2 Feb 1960 p 63. Media 
investigated were divided into groups according to their solu- 
bility in various solvents, with comparative experiments then 
made on solvents alone; results show that drop size and 
velocity affect quality of paint coating while spray angles 
provide indication of ability of paint to reach all surfaces of 
work presented to spray. Translated from Farbe und Lack, 
No. 6 1959. 


Electrostatic Painting. Automobile Engr v 50 n 8 Aug 1960 
p 338-9. Statron equipment, developed by SA de Machines 
Electrostatiques (SAMES) Grenoble, France, introduced in 
England by Aerostyle Ltd; method employed is to atomize 
paint mechanically by shearing it off periphery of rotating 
disk by centrifugal force; break-up of paint particles is 
improved by electrical field; generator and gun constitute 
portable unit weighing 60 lb; consumption is 100 w from 
normal 110 or 220 v supply; operation. 


Safety Comes to Electrostatic Spraying. Engineering v 190 
n 4927 Sept 23 1960 p 418. Advent of Felici electrostatic 
generator, with flat voltage/current characteristic, inherently 
safe method of operation and small size; first equipment to 
use generator is Statron developed by Société Anonyme de 
Machines Electrostatiques; Statron comprises electrostatic 
generator producing 90,000 v, atomizing spray gun with ad- 


justable output up to 5 gal of paint per hr and feeding system 
es paint; short circuit current of generator is 0.2 ma well 


below lethal dose. 


PAINT SPRAYING BOOTHS. See Paint Spraying. 
PAINTING 


See also Aircraft Manufacture—Finishing ; Automobile 
Manufacture—Finishing ; Chemical Plants—Maintenance and 
Repair; Electric Appliances—Manufacture; Electric Circuit 
Breakers—Manufacture; Electric Transformers—Manufacture ; 
Industrial Plants—Maintenance and Repair; Magnesium and 
Alloys—Finishing; Materials Handling—Metal i Finishing 
Plants; Metals Cleaning; Metals Finishing ; Paint; Paint 
Spraying; Plastics—Finishing ; Protective Coatings ; Sheet and 
Strip Metal—Precoated; Ships—Protective Coatings; Steel— 
Protective Coatings. 

Critical Review of Paint Application Methods, J.H.OUSBEY. 
Electroplating & Metal Finishing v 13 n 7, 8 July 1960 p 
259-61, Aug p 327-9. Various methods examined ; attempt made 
to place their position in industry in proper perspective. 

Feuerverzinkung und Anstrich—ein ideales Korrosionsschutz- 
system, K.A.van OETEREN-PANHAEUSER. Metalloberflaeche 
vy 13 n 11 Nov 1959 p 360-3. Hot dip galvanizing plus paint— 
ideal corrosion protection; conditions under which painting 
of zine or zine coatings is advisable; causes for poor adhesion 
of paint; critical evaluation of different methods of preparing 
zine and zine coatings for painting; choice of paint. 


Flow Coating for Quality Finishing, B.van der BRUGGEN. 
Metal Finishing J v 5 n 60 Dee 1959 p 454-60. Principal quali- 
tative and economic features of flow coating process with 
special reference to competing method of spray coating; con- 
sideration given more particularly to conditions in European 
undertakings of moderate size; flow coating equipment for 
painting sheet steel components, section and panels of garage 
doors deseribed as example of actual installation. 


Nonflammable Painting Processes Reduce Costs, F.G.SCHU- 
MACHER. Metal Finishing v 58 n 1 Jan 1960 p 68-72. De- 
scription of dip and spray-in-vapor application methods for 
new, trichlorethylene-thinned paints; method for integration 
of trichlorethylene-thinned painting with prior vapor degreas- 
ing step. 

Organic Finishing Developments of 1959, D.A.MARINO. 
Metal Finishing v 58 n 1 Jan 1960 p 54-7, 67. Review covers: 
adhesion; application methods; conversion coatings; equip- 
ment; materials for coatings; safety and hazards; specialized 
coatings; testing procedures; wash primers. 127 refs. 


Why Paint Castings? R.LH.HERRMANN. Foundry v 88 n 4 
Apr 1960 p 79-81. All gray iron castings used principally in 
building of machine tools, are painted or primed at Foundry 
Division of Cincinnati Milling Machine Co; casting prepara- 
tion; operations in painting large and small castings; paint- 
ing prevents rusting and contamination of casting surfaces 
and provides base for final finishing of completed machine. 


PALEOBOTANY. See Geology—Paleobotany. 
PALEONTOLOGY. See Geology—Paleontology. 
PALLADIUM 


See also Brazing; Electrochemistry ; Electrodes; Magnesium 
Platinum Alloys; Metals, Rare and Minor; Platinum Metals. 


Ferromagnetism in Pd-rich Palladium-Iron Alloys, J. 
CRANGLE, Philosophical Mag v 5 n 52 Apr 1960 p 335-42. 
Ferromagnetism has been detected in disordered solid solution 
alloys of Fe and Pd down to 1.25 at.% Fe; data are presented 
on magnetic moments and Curie points; part of magnetic 
moment is shown to be due to Pd atoms although ferro- 
magnetism does not occur in pure Pd. 


Hydrogen Absorption by Palladium in Aqueous Solution, 
T.B.FLANAGAN, F.A.LEWIS. Faraday Soc—Trans v 55 n 440 
pt 8 Aug 1959 p 1400-8. Studied by using cold drawn and 
annealed Wire specimens; final volume of hydrogen absorbed 
from solution found to equal equilibrium concentration re- 
ported for direct absorption from gas phase; progress of 
absorption followed by measurement of changes in relative 
resistance of specimens; processes at surface are determining 
factors in absorption of hydrogen. 


Permeability and Diffusion of Hydrogen through Palladium 
M. van SWAAY, C.E.BIRCHENALL. Met Soe of AIME— 
Trans v 218 n 2 Apr 1960 p 285-9. Use of palladium filters 
could be extended to large scale applications if greater stabil- 
ity of permeation process could be attained; aspects con- 
tributing toward this goal are discussed, and new data on 
solubility and diffusivity given. 


PALLADIUM IRON ALLOYS. See Palladium. 
PALLET TRUCKS. See Industrial Trucks. 
PALLETS. See Materials Handling—Pallets. 
PALYNOLOGY. See Petroleum Prospecting. 
PANEL HEATING. See Heating—Radiant, 
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PAPER 


See also Containers—Paper ; Electric Insulating Materials— 
Paper 3, Packaging Materials—Paper ; also all subject headings 
beginning with Paper and with Pulp. 


Deterioration of Book Stock—Causes and Remedies, W.J 
BARROW. Va State Library Publ n 10 1959 70 p. Fold and 
tear tests on 500 non-fiction books published 1900-49, which 
are listed and referred to by number; comparative data for 32 
books printed 1955-57, 6 newspapers, 24 books classed as un- 
bindable ; stabilization by soaking text (removed from covers) 
in saturated solution of calcium and magnesium bicarbonates, 
gave promising results by raising alkalinity to pH 9.2, thus 
countering deterioration caused by acidity. 24 refs. 

Determination of Starch in Paper, J.L.HARVEY, B.W. 
FORSHEE, D.G.FLETCHER. Tappi v 42 n 11 Nov 1959 p 
878-83. Comparison of TAPPI, enzymatic, and spectropho- 
tometric methods; last is most reproducible; all give high 
results for small amount of added starch, and low results 
for larger amounts; spectrophotometric method is consistent, 
while blank in others varies with paper; while none is as 
accurate as might be desired, spectrophotometric method is 
definitely superior. 


Glossary of Paper, Stationery and Allied Terms. Brit Stand- 
ards Instn—Brit Standard n 3203 1960 29 p. Glossary is in 
sections as follows: paper pulps and certain raw materials; 
paper and board, including general terms, treatments, ma- 
chinery and equipment, classes, appearance, composition and 
finish and presentation; converted products; tests; ISO (Int 
Organization for Standardization) definitions unacceptable and 
acceptable in United Kingdom; English and French indexes. 


Specification for Papers and Boards (Stock Sizes, Pack- 
aging, Labelling and Substances). Brit Standards Instn—Brit 
Standard n 730 1960 13 p. Standard lists sizes of machine 
made writing and printing papers and boards normally held in 
stock by mills and merchants; details of packaging and label- 
ling are also specified; three provisional stock sizes of paper 
are recommended, for economically producing trimmed metric 
sizes about to be adopted by Int Organization for Standardi- 
zation; preferred series of substances for paper and board 
are listed in accordance with ISO Recommendation R58. 


Specification for Prepared and Natural Tracing Paper. Brit 
Standards Instn—Brit Standard n 1340 1960 14 p. Standard 
relates to tracing paper in rolls, reels or cut sheets; first 
section specifies size, substance, formation and surface; sec- 
ond section gives methods of test for ultraviolet and total 
light transmission, ghost marking, tearing strength and aging. 


Structure of Paper—1, O.KALLMES, H.CORTE. Tappi v 43 
n 9 Sept 1960 p 737-52. Statistical geometry of ideal two 
dimensional fiber network; structure of paper has been defined 
as geometric arrangement of fibers and interfiber spaces or 
pores; approach considers that paper consists of pile of thin 
layers, i.e., two dimensional sheets of which geometric ele- 
ments are plainly visible; structure is described in terms of 
means and distributions of eight geometric properties which 
are closely related to mechanical, optical, and porous proper- 
ties of paper. 

Structure-Property Relationships in Synthetic Fiber Papers, 
R.A.A.HENTSCHEL. Tappi v 42 n 12 Dec 1959 p 979-82. 
Paper summarizes interrelationships of physical properties of 
synthetic fiber papers with mechanical variables of fiber 
length, fiber diameter, and sheet basis weight, and physical 
properties of fibers making up sheet; relation between fiber 
tenacity and sheet tensile strength was derived from mass of 
data on nylon, Dacron, acetate, viscose, cotton and experi- 
mental fibers, bonded with variety of commercial and experi- 
mental binders. 


PAPER—Continued 


sheet length and speed of machine; unit is designed for web 
width of 96 in., and will cut sheets from 16 to 95 in. long; 
contrary to standard practice, web runs through entire cutter 
horizontally; components are described. 


Dimensional Stability. See Paper—Mechanical Properties. 


Electric Conductivity. Electrically-Conductive and Static-Free 
Papers, M.HAYEK. Tappi v 43 n 2 Feb 1960 p 105-12. Mecha- 
nism of action, treatment methods, and paper properties, in 
use of organic chemicals to make paper electrically conductive 
or to eliminate static problems; results for ethylene oxide, 
amine salts, alkyl phosphate and quaternary ammonium salts. 


Gluing. See Adhesives. 


Mechanical Properties. See 
fibrous Materials. 


Dimensional Stabilization of Paper by Crosslinking with 
Formaldehyde, W.E.COHEN, A.J.STAMM, D.J.FAHEY. Tappi 
v 42 n 12 Dec 1959 p 934-40. Study of crosslinking reaction 
with respect to reactant, catalyst, time, and temperature, with 
objective of reducing embrittling potential caused by treat- 
ment; it was found that formaldehyde crosslinking treatment 
gives much higher wet strength properties than catalyzed 
heat treatment for comparable degree of stabilization but 
otherwise heat treatment with small amounts of alkali as 
catalyst appears to be more favorable. 


Fiber Geometry as Related to Paper Bonding, R.MARTON. 
Tappi v 42 n 12 Dee 1959 p 948-53. Morphological changes in 
fiber structure and geometry of high yield pulps brought about 
by delignification, refining, and wet pressing and their effects 
on paper properties; it was observed that strength develop- 
ment was not only function of removal of primary wall and 
outer layer of secondary wall, but depended on other changes 
a cell structure which are better reflected in “‘swellability”’ of 

ers. 

Fiber Surface Area and Bonded Area, J.W.SWANSON, A.J. 
STEBER. Tappi v 42 n 12 Dec 1959 p 986-94. Linear correla- 
tion between optical scattering coefficient and nitrogen ad- 
sorption surface area of paper is demonstrated for bleached 
sulphite, unbleached kraft and bleached gum sulphate pulps; 
proportionality constant is used for calculating absolute 
bonded area of papers; it is possible to isolate relationship 
between bonded area and tensile strength of sheet of paper; 
data indicate that bond density increases with degree of 
beating. 

Mechanism of Bonding, W.B-CAMPBELL. Tappi v 42 n 12 
Dec 1959 p 999-1001. Study of mechanism of bonding of cel- 
lulose fibers in making of paper; consideration of various 
possibilities indicates that exterior surface of fibers is main 
source of usable area; wet pressing is first factor in securing 
contact, while more intimate contact is brought about by 
drying; in final hydrogen bonding there is no need for parallel 
orientation in fibers; tension during drying will diminish 
bonding between surfaces at right angles to tension. 

Structural Aspects of Bonding, J.A.Van Den AKKER. Tappi 
v 42 n 12 Dec 1959 p 940-7. Probable physical nature of fiber- 
fiber bond in paper; architecture of fiber-fiber bonds; stresses 
and strains in bonds; molecular nature; factors governing 
creation of fiber-fiber bonds; methods of estimating bonded 
area and bond failure; indications of desirable objectives for 
future research. 42 refs. 


Plastics Coated. See Packaging Materials—Paper. 
Printing Properties. See also Pulp Manufacture—Bleaching. 


Demands of Modern Printing Production on Papermaking, 
K.G.PAYNE. Paper Technology v 1 n 2 Apr 1960 p 145-9 


also Paper Manufacture—Non- 


(discussion) 150-1. Requirements are for bright, stable, print- 
able, clean and uniform paper; principal troubles are dry 
paper, variation in size on mill cut sheets, paper off-square 
preventing good feeding, variations in acidity, moisture con- 
tent in relation to static, bad sorting; effect on modern high 


Brightness Measurement. See Paper—Testing. 
Coating. See Paper Manufacture—Coating. 
Color. Influence of Selected Metal Traces on Color and Color 


Cutting. 


Stability of Purified Cotton Linters, T.P.CZEPIEL. Tappi v 
43 n 4 Apr 1960 p 289-99. Review of literature on brightness 
reversion and reactions of cellulose suggests that salts of 
metals may be detrimental to high brightness in paper, either 
by directly imparting color or by accelerating reversion ; 
effects of small amounts of selected metal salts upon color 
and color stability of handsheets made from highly purified 
cotton linters pulp are reported. 39 refs. 


How Synchro-Fly Cutter Works, T.S.GREINER. Paper 
Trade J v 144 n 31 Aug 1 1960 p 34. In paper cutter manu- 
factured by Jagenberg, top and bottom knives are both 
mounted on cylinders with helical settings, and both cylinders 
are driven so that speed of knives will be synchronous with 
speed of web; cylinders accelerate and decelerate at each 
revolution to accommodate for required sheet length; diagrams 
show principle in comparison with standard cutter. 


West Virginia Installs Radically New Sheet Cutter at Coy- 
ington. Paper Trade J v 144 n 31 Aug 1 1960 p 32-3. Feature 
of Synchro-Fly cutter, manufactured by Jagenberg-Werke, 
A.G., Duesseldorf, Germany, is that both knives are mounted 
on rotary cylinders which are so driven that peripheral speed 
of knives is synchronous with speed of web regardless of 


speed automatic printing is proportionately greater than on 
slow running hand-fed machines. 


Experience with Control Charts on Ink-Film Thickness and 
Sharpness, W.L.RHODES, J.F.PETRYCKI. Tappi v 43 n 5 
May 1960 p 429-33. Experiment at Rochester Inst Technology 
calls for repeating results obtained using offset press to print 
three colors on coated stock; how pressman tries to achieve 
uniformity and shows results by means of control charts and 
related statistical tests is described; paper tests were run to 
see which test method correlated with press results; ink 
density correlated with basis weight, coating weight, gloss, 
brightness, and caliper. 


Instrument Measures Distortion of Paper Due to Humidity. 
Paper Trade J v 144 n 12 Mar 21 1960 p 35. Note on PATRA 
Paper Equilibrium Tester, developed by Printing, Packaging 
and Allied Trades Research Assn of England, for checking 
paper received in pressroom; sword shaped duralumin bar is 
plunged into wrapped sample ream, marking two points on 
one sheet; after sheet is hung for 15 min, distance between 
points is measured; change of 0.005 in. can be detected, thus 
showing whether paper will give good register. 
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Sampling. See Paper—Testing. 

Static-Free. See Paper—Electrie Conductivity. 

Testing. See also Paper—Printing Properties; Paper Board— 


Testing; Paper Manufacture—Coating. 


Bursting Strength of Paper. Brit Standards Instn—Brit 
Standard n 3137 1959 28 p. Standard specifies method using 
pneumatic or hydraulic testers; former are for strengths from 
4 to 85 psi, latter for 10 to 85 psi; standard recommends that 
for bursting strengths below lower limits more than one sheet 
should be burst at one time. 


Crystalline Orientation in Flat Sheet with Respect to Plane 
of Sheet, with Particular Reference to Paper, E.A.AALTIO, 
J.J.HERMANS. Tappi v 42 n 12 Dee 1959 p 1002-5. Orienta- 
tion can be derived from X-ray diagram if sheet is not per- 
pendicular to primary beam, and beam parallel to sheet was 
used; for paper sheets, paratropic reflections (002), (101), and 


(101) of native cellulose are useful; orientation with respect 
to sheet can be expressed in terms of certain parameters; use- 
ful quantitative relations between density distribution func- 
tions for crystallographic planes are discussed. 


Dimensional Stabilization of Paper by Catalyzed Heat Treat- 
ment, W.E.COHEN, A.J.STAMM, D.J.FAHEY. Tappi v 42 n 
11 Nov 1959 p 904-8. Paper may be dimensionally stabilized 
by heat treatment with or without catalysts, reaction being 
independent of their nature and kind of furnish; various 
catalysts are shown to merely reduce heating temperature or 
time to attain definite degree of stabilization; results for dry 
tensile and ring crush, wet, dry bursting and tearing 
strengths, and for folding endurance. See also Engineering 
Index 1959 p 971. 


Dynamic Stiffness Tester for Paper, F.T.RATLIFF. Tappi 
v 43 n 10 Oct 1960 p 831-3. Tester consists of vertical axis 
pendulum arrangement fixed by pinions between miniature ball 
bearings in rigid assembly; one end of test specimen is 
clamped to pendulum, free end is restrained by wire slot; 
whole mechanism is set on vertical thrust bearing; instrument 
is capable of reproducibly testing stiffness of wide variety of 
papers. 


Fundamentals of Adhesion from Molecular Forces in Cellu- 
lose, ALH.NISSAN. Tappi v 42 n 12 Dee 1959 p 928-33. Basic 
facts and theories; model for quantitative study; theory of 
cohesive strength of cellulose paper sheet; agreement between 
theory and observation; it is concluded that cohesive strength 
of cellulosic sheets follows concept that strength of chain is 
limited by its weakest link, and further, that with greater 
strength of chain weakest link is weaker. 


Measurement of Contribution of Fluorescence to Brightness 
of Papers Treated with Whitening Agents, F.GRUM, T. 
WIGHTMAN. Tappi v 43 n 5 May 1960 p 400-5. Method of 
testing paper and fabric materials containing optical bleaches ; 
it is shown that Beckman DK-2 spectroreflectometer can be 
modified and used for measurement of brightness of samples 
containing optical bleaches which fluoresce. Kodak Research 
Laboratories, Communication No. 2042. 


Measurement of Smoothness of Paper, T.W.LASHOF, J. 
MANDEL. Tappi v 43 n 5 May 1960 p 385-99. Details of 
interlaboratory study of Bekk, Sheffield, and Bendtsen air-leak 
methods; for special series of mimeobond papers used in study, 
good relationships were found between methods; between 
laboratory, variability is appreciable in all three methods, but 
could be reduced. 35 refs. 


Sensitive Flaw Detector Solves Noise Problems, M.P. Mac- 
MARTIN. Electronics v 33 n 16 Apr 15 1960 p 64-6. Amount 
of light reflected from flaw in paper is not same as reflected 
from good paper; flaw detection system using multiplier 
phototube as sensing element is based upon this principle; 
problem of distinguishing between signals that indicate flaw 
and signals due to electronic noise in multiplier phototubes 
discussed. 

Statistically Based Sampling Procedure for Estimating Con- 
formance to Basis Weight Specifications, J.H.MOYER. Tappi 
v 43 n 9 Sept 1960 p 761-9. Acceptance of reel of paper or 
board implies that product conforms to specifications through- 
out reel; method is suggested for estimating magnitude of 
basis weight variability within reel, and machine and cross 
direction variation; effect of “‘acceptance limit” on risks of 
accepting reels in which large amount of paper is outside of 
specifications or of rejecting reels which could meet customer’s 
specifications. 


Water Immersion of Resin-Saturated Paper, F.ROSEN- 
THAL. Tappi v 43 n 4 Apr 1960 p 382-4. “Weight Gain Test’ 
which measures weight gain of specimens of saturated paper 
after brief immersion in water before, during, and after resin 
cure; test follows transition from water absorbent to water 
repellent sheet; method also lends itself to comparison of 
different phenolic resins and to study of factors affecting resin 
condensation. 


Wet-Web Strength of Mechanical and Chemical Pulps of 


Different Form Composition, W.BRECHT, H.ERFURT. Tappi 
v 42 n 12 Dee 1959 p 959-68. New testing device which deter- 


PAPER —Continued 
mines stress-strain properties of paper in range of water 
contents of practical importance (13-90% solids) has been de- 
veloped; results furnish survey on mechanism affecting break- 
ing load for range from wet web to air dry paper. 28 refs. 


Waste. See Pulp Materials—Waste Paper. 
Wet Strength. See Paper—Testing. 
PAPER AND PULP MILLS 

See also Paper Manufacture; Pulp Manufacture. 
British Columbia. See Paper and Pulp Mills—Woodrooms. 
Corrosion. See Pulp Digesters—Corrosion. 
Dust Control. See also Dust Collectors—Electric. 


New Method of Removing Paper Dust Produced in Convert- 
ing Operations, R.E.FUTER. Paper Trade J v 143 n 47 Nov 
23 1959 p 42-4. Information on specially designed slot type 
hoods installed at Crown Zellerbach plants; fish tail interior 
baffled hood and plenum chamber arrangement is located over 
winders; hoods swing aside by pneumatic action for machine 
servicing; duct work system and power units are of conven- 
tional design; collectors consist of high velocity centrifugal 
separators combined with wet spray impingement into water 
chamber; solid wastes are collected as sludge in settling tank. 


Equipment. See also Paper and Pulp Mills—Instruments; Pa- 
per Machinery; Pulp Digesters; Pulp Manufacture; Winding 
Machines. 


German Design of Pulp Cutter is Widely Installed in Euro- 
pean Mills. Paper Trade J v 143 n 47 Nov 23 1959 p 34-5. 
Cutters manufactured by German firm of Jagenberg utilize 
two rotating fly knives, instead of stationary bed knife and 
rotating fly knife; advantages of Syncro-Fly pulp cutters are 
reported to be that weight of web can be increased to limita- 
tions of dryer or slitters, edges of pulp sheet are cut perfectly 
square, yet not compressed, and that there is less wear and 
tear on knives, and periods of up to 3 yr without sharpening 
are possible. 


New Type Swedish Fractionator for Pulp, Depithing and 
Deinking. Paper Trade J v 144 n 34 Aug 22 1960 p 82-3. 
Celleco Fractionator, manufactured by AB Celleco, Stockholm, 
is constructed on principle of spraying fiber suspension against. 
sereen, with fines passing through mesh while fibers are re- 
tained; unit utilizes nozzles that produce rotating, pulsating 
sprays of finely dispersed pulp suspension; new type of self 
cleaning sereens, and moderate but easily controlled pressure 
difference across screen; 12 units are in mill operation. 


Fire Prevention. See Hose. 


Instruments. See also Flow Meters; Paper Board—Testing ; 
Paper Machinery—Control. 


Device to Count Dirt in Paper, L.W.ZABEL, W.H.CUFFEY. 
Tappi v 43 n 1 Jan 1960 p 83-7. Dirt counter was developed 
to replace subjective grading; sample is rotated and traversed 
beneath photoelectric viewing assembly; system amplifies. 
pulses caused by passage of dirt speck, sorts them into three 
groups according to pulse height, and finally displays number 
of specks counted; counter is being used on bookpaper, writ- 
ing paper, and newsprint; it was used experimentally to grade 
ink wiped bookpaper and uniformity of letterpress print on 
newsprint. 


Future of Electronic Instrumentation in Pulp and Paper 
Industry, E.ANDREWS. Paper Trade J v 144 n 32 Aug 8 
1960 p 30-1. Comparative advantages and disadvantages of 
electronic and pneumatic force balance type transmitters and 
controllers, including cost aspects; suggestions are made 
relative to factors in selection of instruments for small 
projects, large installations, and for new mills. 

Inventory Control. See Inventory Control. 


Italy. Italy’s Latest NSSC Mill Utilizes Poplar Veneer Wastes, 
F.FRABETTI, SJJOHANSSON. Paper Trade J v 144 n 9 
Feb 29 1960 p 34-6. Company, Uti-Le, was formed to operate 
mill described, to utilize poplar veneer waste and branches 
available from plywood and frame production of Cavalli & 
Poli, Cremona ; under contract with latter, United States 
Machinery Co supplied machinery and equipment, engineering 
services for installation and mill start-up; pulp is used in 
furnish for newsprint, book grade papers, glassine and as 
top liner for kraft liner board. 


Japan. Interesting Technological Features of Japan’s Pulp and 
Paper Industry, L.E.KBERHARDT, Paper Trade J v 144 n 8 
Feb 22 1960 p 34-6. Notes on equipment, hardwood utilization, 
and ‘processing methods used at five Japanese mills, in pro- 
duction of newsprint, liner board, wall board, ete. 


Maintenance and Repair. See Industrial Plants—Maintenance 
and Repair. 


Materiala Handling. See Materials Handling—Paper and Pulp 
ills. 


Pakistan. Khulna Newsprint Project, D.P.WYNESS En 
‘ } t, D.P. * gJv 
43 n 8 Aug 1960 p 53-8. Newsprint mill, for production of 
35,000 ton/yr in Pakistan was constructed by Canadian engi- 
neers and contractors; difficulties with locally available con- 
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struction materials; Swedish structural and reinforcing steels 
were imported; manual labor was used for earth moving; dry 
batch conerete plant, motor truck mixers, and cranes with 
buckets were available but much concreting was done by con- 
veying concrete in metal head pans by laborers. 


Power Supply. See also Paper Machinery—Drives; 
Power Plants—Paper and Pulp Mills. 


Fault Analysis and Relay Settings on Paper Mill Power 
Systems, C.S.MYERS, S.A.BOBE. Tappi v 43 n 9 Sept 1960 
Pp 787-95. Problems of proper relay settings for protection of 
distribution systems; examples of coordination methods be- 
tween relays, fuses, overload relays, and direct acting or series 
trips; importance of short circuit calculations is brought out 
and sample calculation for typical mill given; feeder circuits 
are analyzed. 


Waste Disposal. See Industrial Wastes—Paper and Pulp Mills. 


Waste Heat Recovery. Waermerueckgewinnungsanlagen an 
Papiermaschinen, W.STEINER. Oesterreichische Ingenieur 
Zeit v 3 n 1 Jan 1960 p 24-30. Equipment for waste heat re- 
covery in paper mills; operation of paper machines; recovery 
of heat in dry part of operation through hot-air-water heat 
exchangers; calculation of savings by heat recovery in plant 
of 4600 kg/hr capacity. 

ere Utilization. See Pulp Manufacture—Waste Liquor Utili- 
zation. 


Water Supply. Clarifying High-Color, Low-Turbidity Water, 
E.A.STRAHLENDORFF. Paper Industry v 42 n 1, 2 Apr 
1960 p 24-6, 32, May p 105-7, 111-12. Apr: Installations in- 
volving Graver Reactivator, high rate, solids contact unit 
which provides for massive contact of influent water, chemi- 
cals and recirculating sludge. May: Water clarification case 
histories for installations at four paper and pulp mills. 


Water for Making Hardboard, A.G.ZEIGLER. Water Works 
Eng v 112 n 12 Dee 1959 p 1082-3. Investigation of water re- 
quirements of plants; wood pulp mixture contains 96% 
water; water and steam are needed in phases of processing, 
and as boiler makeup water; hardboard mill at Alpena, Mich 
has water softening facilities of 20,000 gph capacity; it uses 
hot process softening, zeolite softening, and pressure filtration. 

Winding Machines. See Paper Machinery—Drives; Winding 
Machines. 


Wood Yards. See Materials Handling—Paper and Pulp Mills. 


Woodrooms. Celgar’s Woodroom Model for New 500-Ton 
Bleached Kraft Pulp Mill. Paper Industry v 42 n 5 Aug 1960 
p 341, 343; see also Paper Trade J v 144 n 27 July 4 1960 
p. 35-6. Equipment and arrangement are described with refer- 
ence to model of woodroom, shown in photographs, for mill 
near Castlegar, BC, located away from tidewater; it is de- 
signed to receive delivery of chips and large wood by water, 
rail and truck, bulk being floated down Columbia River which 
has about 40 ft of annual variation in level at plant site; 
main operating floor will house two ring type hydraulic 
barkers, two horizontal feed chippers and 102-in. swing cut-off 
saw. 


PAPER BAGS. 

PAPER BOARD 
See also Wall Board. 

Adhesives. See Adhesives. 

Coating. See Paper Manufacture—Coating. 


Manufacture. See also Paper and Pulp Mills—Water Supply; 
Paper Manufacture; Paper Manufacture—Nonfibrous Mate- 
rials; Pulp Manufacture. 


Dielectric Heating for Drying Wood Fiberboard, D.C. 
CARTER. Tappi v 43 n 9 Sept 1960 p 759-61. Approximate 
costs and capabilities of dielectric heating at exit end of 
existing hot air dryer. 


Hardwood-Sawdust for Cold Caustic Pulp Appears Feasible, 
W.J.GREINER. Paper Trade J v 144 n 5 Feb 1 1960 p 27. 
Laboratory work at Crandon Paper Mills, Fort Madison, Iowa, 
to develop possibilities of combining both sawdust pulp and 
NSSC pulp and to compare suitability of this mixture for use 
in production of corrugating board; table shows summary of 
pulping conditions, yield, chemical characteristics of sawdust 
pulp, and physical characteristics of hand sheets of 26-lb 
corrugating board made from 100% NSSC-pulp and from mix- 
ture of 80% NSSC pulp and 20% cold soda sawdust pulp. 


Papyrus as Raw Material for Production of Insulation and 
Hardboard, M.LEWIN, A.LENGYEL. Research Council Israel 
—Bul v 6C n 3 Aug 1958 p 181-96. Cooking variables, degree 
of refining of pulp, and pressure employed in forming boards, 
investigated with respect to influence on properties of insula- 
tion boards; conditions were found in which insulating boards 
with properties conforming to British Standard specifications 
could be produced with yield of 80%; results provide evidence 
that insulation boards and hardboards of good quality can be 
inexpensively produced from papyrus. 


Testing. Concora Instrumentation Studies, F.D.LONG, G.G. 
MALTENFORT. Tappi v 43 n 2, 9 Feb 1960 p 181-3, Sept p 


Steam 


See Containers—Paper. 
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784-7. Feb: Concora torsion tear test; it is suggested that new 
method for measuring tear on liner board grades is more 
meaningful and more precise than Elmendorf tear, standard 
method now in use; comparative data for kraft and cylinder 
liner paper, using both tests, are shown in tables; rights to 
tester are retained by Container Corp of America. Sept: Sta- 
tistical correlation analysis of relationship between conven- 
tional tensile and tear and Concora torsion tear, and Mullen 
test; simple and multiple regression equations together with 
correlation coefficients and standard errors of estimate are 
given for kraft and cylinder liners used in manufacture of 
corrugated and solid fiber boxes. 


PAPER CUTTING MACHINES. 
PAPER MACHINERY 
See also Paper Manufacture; Paper Manufacture—Sizing. 


Allied Paper Corp. Installs Upside-Down Size Press at 
Monarch Mill. Paper Trade J v 143 n 49 Dec 7 1959 p 55-6. 
Unusual aspects of installation at Kalamazoo, Mich, plant are 
that size press frames are placed upside-down, thus support- 
ing press in unconventional off-floor fashion; horizontal size 
press was installed where no press existed heretofore, but 
even so replaces only one dryer roll, and it is first known 
inverted horizontal press installation; design facilitates 
equally simple roll handling and allows for unexpected ease 
of threading and handling of broke; diagram. 


Development of 12-P Selectifier Screen for Small Machine 
Application, ASSTERNBY. Paper Industry v 41 n 11 Feb 1960 
p 776-7, 784. Sereen was developed by Black-Clawson Co 
specifically for application on small fourdriniers and on 
single vats on cylinder machines with low gallonages; maxi- 
mum capacity is about 1200 gpm at 0.5% consistency; horse- 
power consumption is low; diagrams show unit, components, 
and hook-up methods. From paper before Paper Industry 
Mgmt Assn. 


General Factors Concerning MG Machine Operation, J. 
CHAPMAN. Paper Technology v 1 n 1 Feb 1960 p 33-40 (dis- 
cussion) 41-2. Report considers production of bleached and 
unbleached kraft and sulphite papers, envelope manila and 
tissue; first section deals with quality, gloss being considered 
most important; recommendations are made on moisture con- 
tent of pulp and wet sheet, nip pressure, and stuff freeness ; 
conclusions on production are related to design of new ma- 
chine, and consider heat transfer and power input. 


German Experiments Shed Light on Paper Machine Drain- 
age Problems, W.MULLER RID, G.RAUSCH. Paper Trade J 
v 143 n 51 Dec 21 1959 p 32-7. Information obtained by 
dynamic dewatering method devised to simulate paper machine 
operation ; relationship between pressure difference and drain- 
age time; stuff mat thickness and dryness of mat obtained for 
constant air quantity; variables in suction and length of 
drainage time, ete, which change with production require- 
ments; influence of basis weight, beating degree, and vacuum. 
English summary of article in Wochenblatt fuer Papier- 
fabrikation. 


Glatfelter Has Largest, Fastest Fourdrinier for—High-Grade 
Book Papers, R.J.NEMMERS. Compressed Air Mag v 64 n 10 
Oct 1959 p 10-11. Paper mill at Spring Grove, Pa, uses ma- 
chine having 300 tpd capacity and which is supported by 
250,000 lb per hr steam boiler developing 600 psig at 650 F 
and by axi-air compressors driven by 250-hp motors; opera- 
tions are automatic and fully instrumented; description of 
six existing machines. 


New Developments in Paper Machine Headbox Design and 
Equipment, H.A.BREWDEN, B.LOCKING. Paper Trade J v 
144 n 31, 32, 33 Aug 1 1960 p 36-42, Aug 8 p 24-9, Aug 15 
p 38-44. Review and discussion of information published 
1951-1960; some 50 illustrations are included. 55 refs. 


Nicolet Pioneers Unique Equipment with New Glassine 
Paper Machine, P.D.Van DERVEER. Paper Trade J v 144 n 
19 May 9 1960 p 39-45. Description of new 160-in. machine at 
Nicolet Paper Corp, West De Pere, Wis, for manufacture of 
glassine and supercalendered bleached sulphite and bleached 
kraft envelope grades; speeds range from 300-1200 fpm; air 
curtain hood combines advantages of enclosed and open hood; 
machine room was built over river, and is supported on con- 
crete piers; other installations are 16-roll glassine super- 


See Paper—Cutting. 


calender with bottom roll of nearly 37 tons, and duplex 
winder. 
Oy Kaukas Finds Plastic Wires Are Fine, O.SAARNIO. 


Paper Trade J v 144 n 37 Sept 12 1960 p 49. Report on use 
of fourdrinier wires made of pure Perlon (European trade- 
name for polyamide polymer no. 6, or nylon), woven in same 
manner as endless felts, at Finnish mill with 70,000-ton an- 
nual sulphite pulp capacity; thickness of filament (warp and 
weft) has been 0.4 mm with nearly 23 warp and 20 weft 
threads to inch. 


Paper Machine Inlet Performance in Relation to Four- 
drinier Wire, H.C.NELSON. Tappi v 43 n 4 Apr 1960 p 
330-42. General requirements for inlet are reviewed in terms 
of its function and hydraulic performance; field measurements 
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that characterize specific flow spreaders, and slice perform- 
ance data obtained in both laboratory and field, are presented ; 
description of relationship between slice setting and jet angle. 


Plastic Wires for Fourdrinier Machines Now Proven in 
Regular Operation, J.C.W.EVANS. Paper Trade J v 144 n 14 
Apr 4 1960 p 36-9. Information on new type of synthetic 
fabric material to replace conventional bronze fourdrinier 
wires, developed by Formex Co, Division of Huyck Corp; 
among advantages are that it is woven endless, it is flexible 
and light in weight, resistant to damage and corrosion, 
variety of weaves and weights is possible, etc; reports on 
trials at St. Regis mill, East Pepperell, Mass, by H.DYER and 
at Crown Zellerbach in Lebanon, Ore, by P. Van DERVEER. 


Printing Paper Mill Supervisors Discuss Felts and Other 
Operating Problems. Paper Trade J v 143 n 33 Aug 17 1959 
p 44-6. Condensation of reported mill practice and problems 
relating to press operation, felt cleaning and design, shadow 
marking, wire life, suction box covers, etc. 


Role of Wire Retention in White Water Recovery, A.H. 
TIFFT. Tappi v 42 n 11 Nov 1959 p 884-8. From study of 
factors influencing loss of stock from paper machine systems 
it is concluded that: good wire retention may mean difference 
between successful or unsuccessful operation of existing save- 
alls, in new ones may enable capital savings; white water 
system closure may hinge on good wire retention; that many 
factors affect wire retention including basis weight, machine 
speed, furnish characteristics, and use of retention aids. 


Suction Couch Operation on Newsprint Machines, A.A. 
IVES. Paper Technology v 1 n 1 Feb 1960 p 43-50 (discussion) 
51-4. Survey of vacuum and air flow conditions at various 
suction points of paper machines operating at medium and 
high speed ranges at large newsprint mill; it is concluded that 
air flowing through sheet bears some definite relationship to 
paper produced, consideration should be given to air leakage 
at shell when specifying vacuum pump capacity, and higher 
vacua can best be obtained by reduction in vacuum box width 
until air flow through sheet is almost eliminated. 


Bearings. See Bearings—Paper Machinery. 
Control. See also Paper Machinery—Drives. 


Scanning Basis Weight and Moisture Gage Systems on Pa- 
per Machines, B.W.SMITH. Tappi v 43 n 3 Mar 1960 p 
226-34. Available types are surveyed and advantages and limi- 
tations tabulated; locations of beta gage systems are assessed ; 
results are reported for integrated system at Rolland Paper 
Co, St. Jerome, Que, and future systems involving multigaging 
installations are proposed. 


Synchronized Delay System Controls Sheet Sorting. Automa- 
tion v 6 n 12 Dee 1959 p 71-3. Control features of paper 
finishing machine developed by Miehle-Goss-Dexter Inc. in 
cooperation with S.D. Warren Co and Champion International 
Paper Co; machine receives rolls of paper, detects flaws, cuts 
web into sheets, and separately piles good and bad sheets; 
selective handling of sheets is controlled by electric system 
including magnetic information storage drum and cam and 
switch arrangements. 


Drives. Electronic Multigenerator Sectional Drives, P.D. 
HOUSE. Paper Technology v 1 n 2 Apr 1960 p 136-41. In this 
system each section of paper machine is driven by d-c motor 
supplied from its own generator; motors run at fixed field 
strength and their speeds are controlled by varying their 
armature voltage by means of section speed regulators which 
excite generator fields; performance of drive is discussed in 
terms of long term accuracy and transient response; schematic 
and circuit diagrams. 


Paper Industry. AEG Progress n 3 1959 p 209-64. Nine 
papers concerning drives and automatic feed control for log 
grinders, stock preparation and dosing in paper industry, 
paper machines and their drives, paper machine single-motor 
drive, multi-motor sectional drives, electric drive of large 
slitters and winders, and calender drives, etc. 


Sectional Electric Interlocked Papermachine Drives, S.J. 
HOLLOWAY. Paper Technology v 1 n 2 Apr 1960 p 142-4. 
Differential type usually comprises separate driving motor for 
each machine section, all section motors being supplied from 
single main generator with automatic regulators operating in 
field circuits of controlled motors; system provides position 
control of drive motors and is completely positive in opera- 
tion; following disturbance within section, regulator will cor- 
rect speed in form of damped oscillation about correct speed, 
final speed error being zero. 


Selection of Electric Winder Drives for Paper Industry, 
M.H.FISHER. AIEE—Trans v 79 pt 2 (Applications & Indus- 
try) n 48 May 1960 p 99-106. Winder control features, auto- 
matic accelerating and decelerating methods; mechanical fea- 
tures of winder drives; selection of winder drive ratings; 
rider roll and slitter drives; winders with electric brakes. 
Paper 60-106. 


Transistor Amplistat-Regulated Sectional Drive at South- 
land Paper Mills, A.E.VICKERY, G.E.SHAAD. AIEE—Trans 
v 78 pt 2 (Applications & Industry) n 46 Jan 1960 p 369-74 


PAPER MACHINERY—Continued 
(discussion) 874-5. 400-cycle unit supplied from separate 
motor-driven 400-cycle alternator, built by General Electric 
Co; circuit design, regulator mechanical design, and over-all 
control-panel and-system design. Paper 59-813. 

Dryers. See also Bearings—Paper Machinery. 

New Air-Handling Concept Speeds Drying. Chem Eng v 67 
n 12 June 13 1960 p 79, 80, 82. Principal advancement ex- 
pected in paper machine will be its reduction in length; new 
dryers make use of principles and concepts in fluid film theory 
to greatly increase thermal conductivity and mass transfer of 
boundary layer film; example of machine making 40- to 70-Ib 
kraft; evaporation rate is 32-40 psf-hr of water, air velocity 
16,000 fpm. 

Non-Destructive Measuring of Drying Profile in Machine 
Direction, A.L.PETITJEAN. Paper Trade J v 143 n 28 July 
13 1959 p 32-4. Method for measuring moisture between dryers 
without breaking paper sheet, based on use of Beta gage; 
experimental measurements for fourdrinier machine producing 
40 lb multi-wall bag kraft paper, and sample calculations ; 
schematic diagram. showing how traversing Beta gages and 
moisture scanners used in conjunction with computers can 
continuously control dryers before and after extensible unit. 


Post Pressure Roll Yankee Drier Sheet Consistency Determi- 
nation by Material and Enthalpy Balance, W.A.DICKENS. 
Tappi v 43 n 4 Apr 1960 p 379-81. Two general techniques 
applicable in measuring paper machine operating variables 
are presented; dryer hood material balance and drying system 
enthalpy balance; methods of measuring drying hood flows 
and humidities, necessary for material balance, that have 
worked well in practice, are indicated. 


Felts. How to Improve Felt Performance When Using Wet 
Strength Resins, R.N.PRINCE. Paper Trade J v 144 n 14 
Apr 4 1960 p 48-5. Variables in addition of melamine formal- 
dehyde, cationic urea formaldehyde and alkaline curing poly- 
amide resins to papermaking furnish, in relation to their 
different effects on paper machine felts; suggested procedures 
for minimizing problems of felt plugging and hardening. 


Power Transfer Within Wet Felts, M.J.OSBORNE, J. 
KNOWLES, C.C.COLLINS. Tappi v 43 n 5 May 1960 p 456-71. 
Widespread use of vacuum pickup machine made it desirable 
to measure power distribution within felt section; study was 
made to determine effect of power transfer on felt life, prac- 
tical amount of power to be transmitted through wet felts, 
and power requirements for driven rolls within felt section. 


Reels. See Electric Control. 
PAPER MANUFACTURE 


See also Hydrodynamics; Paper—Testing; Paper and Pulp 
Mills; Paper Board—Manufacture; Paper Machinery; Pulp 
Manufacture. 


Compression Creep Properties of Wet Pulp Mats, H.D. 
WILDER. Tappi v 43 n 8 Aug 1960 p 715-20. Creep properties 
of water saturated pulp mats were determined under various 
constant compressive apparent stresses applied perpendicular 
to plane of mat; mats were of classified, unbleached, southern 
pine summerwood fibers; it is estimated that as much as 60% 
increase in filtration resistance could be expected because of 
creep over time range of 0.001 see to 10 min; when mat has 
ieee state of mechanical conditioning, increase is much 
ess. 

Determining Minimum Chest Levels for Continuous Pump- 
ing Applications, P.J.OLMSTEAD. Paper Trade J v 144 n 9 
Feb 29 1960 p 80-1. Suggested method for calculating mini- 
mum suction level for continuous pumping of paper stock sus- 
pensions; example derives value for flow of 250 tpd of 4% 
bleached | sulphite or 1000 gpm, with chest outlet opening of 
12 in. diam, 10 ft of 12-in. pipe and 12-in. suction valve, for 
given pump, and normal to good agitation with no adverse 
hydraulic practices. 


‘ Dielectric Properties and Moisture Content Determination 
in Paper, J.VITINS. Tappi v 43 n 4 Apr 1960 p 318-23. Aim 
is to develop method of automatic moisture control in moving 
paper during its manufacture; at least three different simul- 
taneous measurements are necessary because any single 
measurement depends upon basic weight and temperature of 
sample; two can be absorption measurements at two different 
frequencies ; one could be capacitance measurement if influence 
of gap and electrode temperature is sufficiently compensated ; 
optimum frequencies for different dielectric measurements are 
indicated. 


German Technical Meeting Features Highly Theoretical Pro- 
gram, E.F.BARKER, Paper Trade J v 144 n 33 Aug 15 1960 
Dp 32-5. Information on papers before meeting of Verein der 
Zel|stoff-und-Papier-Chemiker und Ingenieure, at Garmisch- 
ASE ta a Rt and authors of 19 papers presented are 
isted; summaries are given of papers on dryer drainage b 
W.BARNSCHEIDT, wire retention by G.JAYME, aad W. 
eee and on stock preparation systems by K.H. 


How International Makes Bleached Kraft Paper and Board 
J.E.PATE, G.J.BABIN. Paper Trade J y 144 n 1 Jan 4 1960 
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p 20-1. Production of multiwall sack and envelope paper 

index board on No. 4 Beloit machine at Bester, ae Sie 
machine is 192-in. fourdrinier with max trim of 174 in.; dryer 
section is made up of 38 paper and 8 felt dryers ; speed ranges 
from 1115 fpm on 40-lb down to 900 fpm on 70-lb; stock 
preparation, qualities required, etc, are described; grades 
range in basis weight from 37 to 215 lb on 24x36x500 basis, 
and in apparent density from 9.5 to 14 Ib per point of caliper. 


How Newest Market Pulp Mills Form Sheet and Dry Their 
Pulp. Paper Trade J v 144 n 5 Feb 1 1960 p 34-6. Survey 
covers four mills in Canada, two in Alaska and 13 in conti- 
nental United States, giving individual data for each; 14 mills 
use fourdrinier to form pulp sheet, 4 use cylinder and one 
does not form sheet at all; 9 machines use conventional dryers, 
5 have Minton vacuum dryer installations and 5 have hot air 
systems only, one uses hot air in flash drying system. 


Physical Properties of Wet Webs—1, A.A.ROBERTSON. 
Tappi v 42 n 12 Dee 1959 p 969-78. Fiber-water association 
and wet web behavior; using various techniques, it is shown 
that nature and extent of association of fiber and water varies 
from pulp to pulp and that these differences are reflected in 
wet web behavior during drying. 25 refs. 


Principles of Adhesion on Paper Machine, B.RADVAN, G. 
O’BLENKES. Tappi v 42 n 12 Dec 1959 p 921-8. Apparatus for 
measurement of adhesion of wet web to solid surfaces, at 
speeds approaching those of slow paper machines, is described; 
minimum adhesion of wet web to solid surfaces at negative 
value of angle of draw-off was found; conditions under which 
paper web breaks in open draw were studied in laboratory, 
and also on actual machine using cine camera. 


Rate Phenomena in _ Resin-Fiber-Water System, E.F. 
THODE. Tappi v 42 n 12 Dec 1959 p 983-5. Information on 
rate and mechanism of take-up of wet strength resins on 
papermaking fibers has been selected from recent literature; 
data on molecular transport, adsorption, and surface reaction 
are analyzed. 


Superealendering Coated Papers is One of Important Finish- 
ing Operations, F.E.SCHILLER. Paper Trade J v 144 n 34, 36 
Aug 22 1960 p 24-8, Sept 5 p 28-33. Aug 22: Basic principles 
and practices of operation; supercalender and roll design; 
roll maintenance. Sept 5: Operation of supercalender on 
eiated papers; crew duties and responsibilities; care of filled 
rolls. 

See Paper Manufacture—Nonfibrous Materials. 


See also Electrostatics; Paper Manufacture—Non- 
fibrous Materials; Starch. 

Cationic Starches as Paper Coating Binders, D.S.GREIF. 
Tappi v 43 n 3 Mar 1960 p 254-60. Comparison of viscosity, 
water retention, rheology, and pick resistance of cationic 
starches, standard coating starch binders and coatings to 
which cationic surfactants have been added; advantages of 
cationic starches and surfactants are shown. 


Characterization of Filler and Coating Pigments in Paper 
by X-Ray Techniques—1, C.L.GAREY, J.W.SWANSON. Tappi 
v 43 n 10 Oct 1960 p 813-18. Diffraction patterns of pigments 
determined from coated sheets are more clearly defined than 
from filled sheets, due to greater amount of material per unit 
area in beam for coating than for filled sheet; preferential 
crystal orientation also contributes to definition of pattern 
in coatings; commercial papers were examined, and data 
readily revealed types of pigments used in their manufacture. 


Effect of Pigment Binders on Paper Gloss, Printed Gloss, 
and Oil Absorption, R.E.WEBER. Tappi v 438 n 10 Oct 1960 
p 833-6. Study of interrelationship as it pertains to adhesive 
concentration in paper coatings; adhesives studied along with 
clay pigments are hydroxyethylated acid modified cornstarch, 
corn white dextrin, and soy protein. 

Effect of Pigment Combination and Solids Concentration on 
Particle Packing and Coated Paper Characteristics—l, R.W. 
HAGEMEYER. Tappi v 43 n 3 Mar 1960 p 277-88. Relation- 
ship of particle shape to particle packing; dry mixtures, 
water dispersions, and plastic models had different packing 
tendencies; shape of pigment particle influences packing, 
effect varying with system; for water systems, dilution with 
flocculation, results in decreased packing independent of 
shape; water drainage rate is probably influenced by shape; 
packing influences slip flow properties. 


Effect of Resin Properties on Extrudability in Paper Coat- 
ing and Properties of Coated Paper, J.F.MORRIS. Tappi v 43 
n 3 Mar 1960 p 221-5. Increased polyethylene density gives 
increased stiffness, tensile strength, temperature and abrasion 
resistance, and impermeability to various gases, liquids, and 
greases, but less resistance to heat aging, lower production 
yates, higher power consumption ; although medium density 
resins are more expensive, they are cheaper to use if criterion 
is permeability, while lower density resins are more advan- 
tageous for upgrading or providing heat sealable surface. 


Effects of Styrene-Butadiene Ratio on Properties of Clay- 
Coated Paper, R.F.AVERY, A.R.SINCLAIR, H.G.GUY. Tappi 
vy 43 n 3 Mar 1960 p 266-72. Series of lattices, alone and in 
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combination with starch and casein, were tested as pigment 
binders; addition of latex to starch or casein gave improved 
wet rub resistance; as styrene content was increased there 
was tendency for pigment binding strength to decrease, 
whereas gloss increased. 


Europe’s Largest Off-Machine Coater Begins Production. 
Paper Trade J v 144 n 5 Feb 1 1960 p 24-6. New machine in 
operation at Clyde Paper Co, Rutherglen, England, combines 
automatic conditioner as final section to produce paper in 
fully conditioned state, with moisture content of any value 
required as well as uniformly smooth glossy surface; primary 
drying chamber consists of enclosed air float 81 ft long, 
through which sheet travels, supported solely by upward moy- 
ing streams of warm air. 


High-Amylose Cornstarch—Properties and Prospects, F.R. 
SENTI, C.R.RUSSELL. Tappi v 43 n 4 Apr 1960 p 343-9. 
New type starch contains 50-60% of amylose, which is linear 
polymer of glucose; potentialities for development of new 
and improved paper coating adhesives from new starch are 
considered. 


How Polyethylene Affects Wax Coatings for Paperboard, 
R.ROSENBAUM. Package Eng v 4 n 12 Dec 1959 p 33-8; see 
also Soe Plastics Engrs—J v 16 n 1 Jan 1960 p 90-2. Effect of 
low molecular weight polyethylene on functional properties of 
waxes aS measured by tests for blocking point, hardness, 
softening point, scuff resistance, gloss, gloss retention, chemi- 
cal resistance, tensile strength, flexibility, gluing, adhesion, 
coating weight and coating distribution; application and func- 
tion of coatings to specific packages given. 

Interaction of Processing Variables, Base Materials, and 
Resins in Polyethylene Extrusion Coating, J.P.GOSLIN, H.F. 
SWEENEY. Tappi v 43 n 5 May 1960 p 434-47. Effects of 
processing variables on adhesion and heat seal properties of 
six polyethylene resins coated to each of five base materials: 
kraft paper, MSAD-80 and “K”’ type cellophane, Mylar and 
aluminum foil; resin of widely different melt index and 
density illustrate how finished product quality is influenced. 


Kohler Method of Coating, J.R.GUNNING, J.B.KOHLER. 
Tappi v 43 n 2 Feb 1960 p 183-7. Paper contacts coating color 
in pond, and is smoothed and metered by rigid blade which 
comprises leaving boundary of pond; metering action is con- 
trolled by air jet impinging on back of webs in juxtaposition 
to rigid blade; coating weight is controlled by varying jet 
force and blade thickness; there are no moving parts in 
coating unit. 


Measurement of Wet-Rub Resistance of Paper Coatings, 
G.A.HULL. Paper Industry v 41 n 11 Feb 1960 p 782-3. Test 
apparatus was devised, which uses stainless steel rotating 
drum, motor driven at 30 rpm, tension spool and steel idler 
roll covered with gum rubber; paper is wrapped around drum, 
and water is brought into contact; following rotation, wash- 
ings from drum and roll are dryed; coating removal per 
square inch is calculated from removed solids; construction 
data and diagrams are given. 


Methods for Analysis of Physical Structure of Clay-Starch 
Coating Films, D.J.KRASKE. Tappi v 43 n 1 Jan 1960 p 73-82. 
Adaptations of established methods and development of new 
techniques for characterization of paper coatings; methods 
used for characterization of isolated coating films include low 
temperature gas adsorption for measurement of surface area, 
pore distribution and internal void volume, and X-ray diffrac- 
tion for measurement of clay particle orientation; method was 
developed for isolation of coatings in coherent and unaltered 
form from ‘ideal’? raw stock. 20 refs. 


Modification of Coating Colors with Amines, A.W.CLAX- 
TON. Tappi v 43 n 3 Mar 1960 p 235-41. Results indicate that 
polyamines may prove to be means of altering rheological 
properties of coating formulations to significantly improve 
their application; pilot plant studies show that proper use 
of amines will result in higher gloss, increased brightness 
and opacity, better ink coverage, fidelity of halftones, and 
decreased mottling. 


New Coating Preparation Plant at Blandin Paper Company, 
C.A.RICHARDSON. Tappi v 43 n 2 Feb 1960 p 166-8. Facilities 
at Grand Rapids, Minn, plant for unloading bulk clay from 
hopper cars, preparing and storing 70% clay slips, screening 
clay and starch before cooking, and for preparing coating 
color. 


Optical Efficiency of Titanium Pigments in Paper Coatings, 
F.R.MARCHETTI, W.R.WILLETS. Tappi v 43 n 3 Mar 1960 
p 273-6. Distribution of titanium dioxide pigment is proposed 
as important factor in determining optical properties; it is 
established that insufficient spacing between individual pig- 
ment particles leads to loss in efficiency; particle-to-particle 
separation at which loss is first observed is about 0.2-0.4u ; 
low refractive index extenders influence dispersion ; differences 
in titanium dioxide efficiency are shown for coatings with 
coarse and fine clays. 


Rheological Properties of Suspensions and Polymeric 
Solutions, A.B.METZNER. Tappi vy 43 n 4 Apr 1960 p 300-5. 
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Measurement and interpretation of non-Newtonian fluid prop- 
erties; relationships between these properties and paper coat- 
ing conditions. 46 refs. 


Transverse Tensile Strength of Clay-Starch Coatings, A.C. 
EAMES. Tappi v 43 n 1 Jan 1960 p 2-10. Study of strength 
as function of adhesive distribution, using new method based 
on principle of cementing flat, solid surfaces to either side 
of sample and pulling it apart in tensile tester; on porous 
substrates strength increased with decreasing pigment particle 
size, decreasing pore size and adhesive content, and lower 
drying rate; coat weight variations had little effect. 


Computer Applications. See Paper Machinery—Dryers. 
Drying. See also Paper Machinery—Dryers. 


Heat Transfer and Water Removal in Cylinder Drying—l, 
A.H.NISSAN, D.HANSEN. Tappi v 43 n 9 Sept 1960 p 
753-6. Unfelted cylinders; theory and approximate solutions 
were presented earlier ; exact numerical solutions for theoreti- 
cal equations have now been obtained and verified by com- 
parison with experimental measurements; it is concluded that 
theory is adequate and accurate for calculation of heat trans- 
fer and evaporation, and for calculation of temperature dis- 
tributions in paper sheet with respect to both space and time 
on cylinder dryer. 


Flaw Detection. See Paper—Testing; Paper Machinery—Con- 
trol. 


Latex Applications. New British Paper Mill Specially Built to 
Make Latex Treated Papers. Paper Trade J v 143 n 35 Aug 
31 1959 p 24-5. Information on equipment and processes used 
at Jointine Products Co mill, North Hykeham, England; prod- 
ucts are treated papers for use in book coverings, boot and 
shoe manufacture cases, industrial tapes and jointing mate- 
rials; base material can be made either by impregnation of 
formed sheet with resins or rubberlike substances, or by 
beater addition of these substances. 


Rubber-Impregnated Paper, G.A.COPLAND, D.W.THORN- 
TON. Rubber & Plastics Age v 41 n 7 July 1960 p 823-4. 
Materials and production methods used for this type of paper, 
and physical properties that can be obtained; used as substi- 
tute for cloth in artificial leathercloth backings, for bookbind- 
ing, in shoe manufacture as linings and socks, and also as 
backing for abrasive papers and tapes; raw materials include 
cotton linters, high alpha woodpulps, rubber lattices. 


Nonfibrous Materials. See also Paper Manufacture—Coating ; 
Paper Manufacture—Latex Applications. 


Adhesives in Paper Industry. Paper Industry v 41 n 4, 5, 
6, 7, 8, 9, 10, 11, 12 July 1959 p 248, 254, Aug p 311-12, 
Sept p 382-3, Oct p 460, 466, Nov p 545-6, Dec p 6338, 641, 
652, Jan 1960 p 706, 709, Feb p 781, Mar p 854-5, v 42 n 
1, 2, 3 Apr p 23, 82, May p 104, 111, June p 178, 180. July 
1959: Natural rubber and natural resin adhesives. Aug: 
Inorganie types. Sept-Oct-Nov: Synthetic resins. Dec: Syn- 
thetic rubber adhesives. Jan 1960: Miscellaneous resin ad- 
hesives. Feb: Remoistenable types. Mar: Water dispersed, 
lacquer and solvent activated, pressure sensitive adhesives. 
Apr: Hot seal and hot melt. May: Vinyl-alkyl ether polymers. 
June: Review of adhesive applications in paper industry, in- 
cluding packaging. 

Fiber Attraction and Interfiber Bonding—Role of Poly- 
saccharide Additives, M.L.CUSHING, K.R.SCHUMAN. Tappi 
v 42 n 12 Dee 1959 p 1006-16. Degree of retention of starch 
additives at different dosage levels and relation of retention 
to responses in sheet strength; effect of guar pre-contact; 
relative rate of sorption; rate of sorption and degree of 
retention were found to depend upon molecular weight and 
structure of additive; additives do not all have same strength- 
ening effect even if retained at same level. 38 refs. 


Machine Trials Prove Value of Polyacrylamide-Type Reten- 
tion Aids, J.L.DATE, J.M.SHUTE, A.SHAND. Paper Trade J 
v 143 n 45 Nov 9 1959 p 382-3. Laboratory work with Separan 
NP10 and NP20 showed that activity of these polymers was 
greatly affected by pH and alum loading of paper machine 
furnish, particularly when they were used for retention of 
organic components; experimental machine trials tended to 
confirm laboratory findings. 


New ‘Milo Film” Starches Reduce Cost, Improve Quality of 
Size and Coatings, J.WEAVER. Paper Trade J v 144 n 13 Mar 
28 1960 p 30-2. Properties of new series of starches for use 
in paper coating, which are made from mixture of red and 
white milo grain rather than from corn; they show stability 
of viscosity during processing, reduced retrogradation of 
cooked paste, superior water retention and smoother film of 
greater clarity; it is also useful for calender sizing, as 
laminating adhesive for fiberboard, etc; method of paste 
preparation for surface sizing is given. 


Strength and Resilience of Polymer-Impregnated Paper— 
Comparison of Saturants, P.J.McLAUGHLIN. Tappi v 42 n 
12 Dee 1959 p 994-9. Contributions of various glassy (acrylic 
ester, vinyl ester) and elastomeric (natural rubber, butadiene- 
acrylonitrile, butadiene-styrene) saturants to mechanical prop- 
erties of paper were compared by study of load elongation 
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curves; initial modulus is reduced below that of unsaturated 
paper by all of usual soft saturants; all but softest polymers 
raise post yield modulus. 

Transparentizing of Paper, F.V.E.VAURIO. Tappi v 43 n 1 
Jan 1960 p 18-24. Literature was reviewed, and tables pre- 
pared to show refractive indices of various chemicals and of 
resins and polymers which might be useful; tests showed 
definite peak in transparency of filter paper when treated 
with liquid with index of refraction of about 1.55 to 1.56; 
it is suggested that, since cellulose is birefringent, index of 
refraction of optimum transparentizing agent will be compro- 
mise between refractive indices. 30 refs. 4 

Sizing. See also Paper Manufacture—Nonfibrous Materials. 


What’s New with Size Presses in Europe, E.F.BARKER. 
Paper Trade J v 144 n 38 Sept 19 1960 p 36-9. Emphasis is on 
off-machine horizontal size press unit installed by Maschinen- 
fabrik zum Bruderhaus, at affiliated Bruderhaus paper mill in 
Dettingen; basically unit consists of “flying splice” unwind 
stand, size press, dryer section and rewind unit; press length 
oa is 60 ft, width 112 in.; maximum speed is 1000 fpm, 
minimum 164 fpm; use of machine for both coating and 
sizing is under consideration; comparisons are made of Euro- 
pean and American sizing plant. 

Slime Control. Di(Phenylmercuric)-Ammonium Propionate— 
New Slime Control Agent, S.L.LEDERER, W.J.DELANEY. 
Tappi v 43 n 2 Feb 1960 p 160-6. Several hundred new 
organo-mercurials were investigated; di(phenylmercuric)- 
ammonium salts were found to be highly effective; pro- 
pionate was evaluated in two paper mills and found to be 
more effective than phenylmercurials used; increased effi- 
ciency is attributed to stable quaternary ammonium complex 
form of compound which minimized deactivation under condi- 
tions where other types of organo-mercurials are converted 
to less active forms. 

Slime Board Method of Paper Mill Toxicant Evaluation, C.R. 
LECKEY. Tappi v 43 n 9 Sept 1960 p 781-3. Device which can 
be used in laboratory and on paper machines for evaluations 
of toxicants; laboratory model is system in which artificial 
white water is circulated over slime boards; machine model 
is attached directly to machine and uses machine white water; 
measure of microbiological toxicity is determined by making 
plate counts of accretion. 

PAPER MILLS. See Paper and Pulp Mills; Paper Manufac- 
ture. 

PAPER PRODUCTS. See Containers—Paper; Electric Insulat- 
oe lly ttt hays Gaskets; Paper Manufacture; Wall 

oard. 

PAPER PULP. See Pulp. 

PAPER TESTING. See Paper—tTesting. 

PARACHUTES AND PARACHUTING 

See also Rockets and Missiles—Recovery. 

Had I but Wings, M.REILLY. Flight v 78 n 2685 Aug 26 
1960 p 293-6. Account is given of individual and team stand- 
ings in Fifth World Parachuting Championships at Mousat- 
chevo, Bulgaria, in 1960; new designs in steerable parachutes ; 
efficiency of low-porosity fabrics. 

Parachutes, and Their Growth, C-BONN. Can Aeronautical 
Jv 6n 3 Mar 1960 p 98-103. Review of early design progress, 
design innovations and parachute accessory; materials for 
parachutes ; rate at which parachute descends at ground level 
is function of weight that is suspended and parachute effective 
drag area; design of canopies, therefore, is dependent upon 
desired rate of descent; development sequence of recovery 
parachute system of missile; cargo parachutes; guided mis- 
sile and aircraft drag parachutes; man-carrying parachutes 
and paratrooper applications. 

PARAFFIN 


See also Hydrocarbons; Wax. 


Synthese und physikalische Daten einiger Isoparaffinreihen 
mit 11 bis 24C-Atomen, E.TERRES, L.BRINKMANN, D. 
FISCHER, D.HUELLSTRUNG, W.LORZ, G.WEISBROD. 
Brennstoff-Chemie v 40 n 9 Sept 23 1959 p 279-80. Synthesis 
and physical data on some isoparaffin series containing 11 to 
24 carbon atoms. 


PARAMETRONS. See Computers. 

PARKING. See Garages; Street Traffic Control—Parking. 
PARKING LOTS. See Electric Lighting—Parking Lots. 
PARKWAYS. See Highway Systems. 

PARTICLE ACCELERATORS. See Accelerators. 
PARTICLE BOARD. See Building Materials. 

PARTICLE COUNTERS. See Counters. 


PARTICLE SIZE DETERMINATION. See Granular Materials 
—Size Determination. 


PARTITIONS. See Buildings—Partitions. 
PASSENGER STATIONS. See Airports; Motor Bus Terminals. 
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PASSENGER TRANSPORTATION. See Air Transportation; 
Aircraft, : Transport; Automobiles; Elevators—Maintenance 
and Repair ; Ferry Boats; Motor Boats; Motor Buses; Motor 
Ships; Railroads; Seaplanes; Ships; Steamships; Subways; 
Transportation. 

PATENTING, WIRE. See Wire—Heat Treatment. 

PATENTS AND INVENTIONS 


See also Automatic Control—Patents; Employees; Oil Shale 
—Refining. 

Protecting Your New Ideas, V.A.SCHER. Textile World v 
110 n 6 June 1960 p 38-9. Explanation of differences between 
patent, design patent, trademark, and copyright and how laws 
pertaining to them apply for yarns and threads, textile fabrics 
and their ornamentation, labels, ete. 

Wann ist eine chemische Verbindung als ‘“‘neuerStoff’”? anzu- 
sehen? H.DERSIN. Angewandte Chemie v 72 n 7-8 Apr 21 
1960 p 263-7. When is chemical compound to be regarded as 

new material’’; question is important for patentability of 
analogous chemical processes and so-called inverse presump- 
tion of evidence in article 47, paragraph 3 of German patent 
law; material with unknown properties and manufacturing 
process is new, though literature has stated formula. 


Literature. See Literature—Searching. 


PATROL BOATS. See Diesel Engines—Marine; Motor Boats— 
Diesel; Naval Vessels. 

PATTERNMAKING. See Foundry Practice—Patternmaking. 

PAVEMENTS. See Airport Runways; Roads and Streets. 

PAVING MACHINES. See Road Machinery. 

PAVING MATERIALS. See Road Materials. 

PEARLITE. See Iron and Steel Metallography—Pearlite. 

PEAT 

See also Boiler Firing—Low Grade Fuels; Coal Carboniza- 
tion. 

Sampling and Preparation of Milled Peat for Moisture Con- 
tent Estimation, J.P.MURRAY. Inst Fuel—J v 33 n 237 Oct 
1960 p 470-6. Methods of collection and preparation and de- 
tails of tests to verify their suitability; grinding is carried 
out after low temperature drying to approximately equi- 
librium moisture content with resultant low variance of re- 
duction and analysis; testing of automatic milled peat sampler 
for bias in collection and reduction of primary samples de- 
scribed. 

PEBBLE MILLS. See Grinding Mills; Ore Treatment—Crush- 
ing and Grinding. 

PEENING. See Metals Cleaning—Blast; Metals Finishing— 
Blast. 

PEENPLATE PROCESS. See Hardware—Manufacture. 


PEGMATITE 
See also Beryl; Fluorspar; Mica; Monazite; Ore Deposits. 


Beryl Deposits of Beecher No. 3-Black Diamond Pegmatite, 
Custer County, South Dakota, J.A.REDDEN. US Geol Survey 
—Bul n 1072-1 1959 p 537-59, 2 plates. Pegmatite forms pipe- 
like mass plunging southward and is divided into 5 zones cut 
by 2 kinds of fracture filling units; pegmatite intruded as 
mass of pegmatitic magma, which crystallized inward by 
progressive fractionation, and contains deposits of spodumene 
as well as beryl, and could also yield large amount of scrap 
mica as byproduct; apart from hand-cobbable beryl, five 
grained beryl occurs in wall zone. 

Geology of Montgary Pegmatite, R.W.HUTCHINSON. Eco- 
nomic Geology v 54 n 8 Dee 1959 p 1525-42. Pegmatite is 
located at Bernic Lake in southeastern Manitoba pegmatite 
district ; pegmatite contains spodumene, ambligonite, lepidolite, 
zinnwaldite pollucite and beryl; distribution of each of these 
within pegmatite is related to internal structure and is con- 
trolled by specific mineral assemblage; pegmatite is sill-like 
in attitude; features of pegmatite suggest that deposit formed 
by crystallization and differentiation of pegmatite fluid in 
restricted system. 

Hyatt Ranch Pegmatite, Larimer County, Colo., M.M. 
GILKEY. US Bur Mines—Report Investigation n 5643 1960 
18 p.- Pegmatite is roughly lenticular body 365 ft long and 
has maximum width of 70 ft; most of beryl is found in inner 
intermediate and wall zones; muscovite occurs principally in 
inner intermediate zone; study was made to determine extent, 
grade and distribution of economic minerals, possibilities for 
selective mining, feasibility of hand sorting, amenability of 
ore to beneficiation. 


O glubinakh obrazovaniya granitnykh pegmatitov, A.I. 
GINZBURG, G.G.RODIONOV. Geologiya Rudnykh Mestorozh- 
denii n 1 Jan-Feb 1960 p 45-54. Depths of formation of 
granite pegmatites; diversity of types of granite pegmatites 
depends not only on geochemical peculiarities of granites from 
which pegmatites originated but also on depth of their 
formation; data on depth of formation of pegmatites con- 
taining allanite, mica, tantalum, beryl, spodumene, and rock 
crystal; regularity of relation of some types of pegmatites to 
rocks of different facies of metamorphism. 


PELTIER EFFECT. See Heat Pump Systems; Hygrometers; 
Refrigeration—Thermoelectric ; Thermoelectricity. 


PENDULUMS 
See also Paper—Testing. 


Subharmonic Oscillations of Pendulum, R.SKALAK, M.I. 
YARYMOVYCH. ASME—Trans—J Applied Mechanics v 27 
Ser En 1 Mar 1960 p 159-64. Large amplitude oscillations of 
simple pendulum whose support moves with prescribed vertical 
oscillation are studied by approximate method; subharmonics 
of order %, 4, 1/6, and %& discussed and theoretical steady 
Se are eescg by method of Andronow and Witt. Paper 
n 59-A-94, 


PENSION PLANS 


Accounting for Pension Costs, R.MMATTHEWS, Jr. Nat 
Assn Accountants—Bul v 41 n 12 Sec 1 Aug 1960 p 19-26. 
Accountant’s responsibility to management in connection with 
private pension funds, determination of accrued pension costs 
and their accounting treatment; explanation of procedures 
and techniques worked out for development of pension cost 
and its recording under retirement plan at Collins Radio Co, 
Cedar Rapids, Iowa, serves as example. 


PENSTOCKS 


See also Flow of Water—Measurement; Hydroelectric Powe 
Plants. ! 


Aménagement hydroélectrique de Roselend (Savoie) conduite 
forcée de l’usine de la Bathie, R.CARTIER. Houille Blanche 
v 15 n 1 Jan-Feb 1960 p 4-21. Roselend hydroelectric project 
—penstock of Bathie power plant; penstock is 2.430 m long, 
3.50 m in diam, it is under 1.203 m head, and supplies 500,000 
kw plant; design calculations for hoop-reinforced pipe and 
for hoop reinforced double wall pipe, used in different parts 
of penstock; erection, welding, welding inspection and corro- 
sion prevention procedures. 


Design Chart for High-Strength Penstocks, J.T.GILCHRIST. 
Civ Eng (NY) v 30 n 7 July 1960 p 71-2. Free-standing steel 
penstocks do not require detailed analyses, if only preliminary 
design is prepared as basis for preliminary cost estimate; 
charts have been prepared for this preliminary use; weight 
of steel required can be determined if static head, design flow, 
and corresponding economic velocity for each section of pen- 
stock are known; range and distribution of velocity factors 
should be assumed rather than calculated in detail. 


Formation of Penstock Blockouts for Bhakra Dam, B.P. 
MITTAL. Indian Concrete J v 34 n 6 June 1960 p 218-20. As 
availability of steel for construction of lining of ten 15 ft 
diam penstocks was delayed, octagonal blockout structures were 
placed temporarily into tunnels; 20 ft diam of this structure 
secured space for later installation and concrete covering of 
lining ; wood formwork for structure. 


Graphie Solution for Economie Sizes of Steel Penstock, 
F.S.Y.LEE. Civ Eng (NY) v 30 n 7 July 1960 p 70-1. Graph 
based on minimum annual cost of penstock and power lost in 
friction is presented to facilitate good approximation for 
further detailed study; H.K.BARROWS’s formula is used as 
basis for graph. 


Pressure-Time Method for Measuring Flow in Penstocks, 
H.G.BAYLEY. Water Power v 11 n 10 Oct 1959 p 366. Use of 
method for testing 10,000-hp Francis turbine at Wyangala 
Dam, New South Wales; in apparatus, continuous pressure 
variations are recorded by photographing motion of mercury 
meniscus in one leg only of U-tube manometer; if two legs 
of manometer are not of strictly uniform cross section, error 
is introduced which must be taken into account. 


Problem on Recent Failures of Penstock, T.KAMIYA. Japan 
Soe Civ Engrs—J v 45 n 5 1960 p 1-8. Three cases of penstock 
failure were analyzed to find if materials used for welding 
were defective; paper describes causes of failure on basis 
of data obtained from hydraulic power plants throughout 
Japan and discusses what should be done in future. 


Ueber die Beanspruchung in vorgespannten Druckstollen, 
W.SWIDA. Bautechnik v 36 n 4, 6 Apr 1959 p 121-8, June 
p 229-32. Stresses in prestressed pressure conduits; discussion 
of constructions comprising concrete lining of rock-wall and 
concrete tube as inner core with h-p grouted sheet between 
them; problems of creep and shrinkage, as they affect pres- 
sure conditions, are analyzed; role of water pressure. 


Use of Welding in Sulzer Penstocks for Hydro-Electric 
Power Stations, J.BIENZ. Sulzer Tech Rev v 42 n 1 1960 p 
23-31. Introduction of high-strength and heat-treated steel 
plate made construction of bigger penstocks possible, but 
imposed demands on welding methods; materials and filler 
metals requirements; welded joints requirements and formula 
for admissible stress which permits all factors to be taken 
into account in deciding dimensions of welded pipes; methods 
for inspection and testing of welds, overall nondestructive 
testing and mechanical tests; examples of existing penstocks. 


Vibration of Penstocks, F.KITO. Water Power Vv Ton 40 
O-t 1959 » 379-85, 392. Investigations have been carried out on 
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certain Japanese plants; original formula for actual frequency 
of vibration of penstock; cases where vibration trouble has 
been cured. 


PENTANE. See Natural Gas—Conditioning. 
PENTODES. See Electron Tubes—Pentode. 


PERCEPTRONS. See Computers—Character Recognition; Cy- 
bernetics. 


PERLITE 


Perspektivy poiskoy perlita v Zakarpat’e, E.F.MALEEV. 
Razvedka i Okhrana Nedr vy 25 n 11 Nov 1959 p 12-15. Pros- 
pecting for perlite in Transcarpathian region; perlite repre- 
sents glassy variety of liparites of Lower Sarmatian and 
Levantinian age and is associated with peripheral parts of 
liparite domes; technological testing of perlite. 


PERMAFROST. See Foundations—Permafrost; Soils—Frozen. 


PERMALLOY. See Films—Magnetic; Iron Nickel Molybdenum 
Alloys; Magnetic Materials; Nickel Metallography. 


PERMANENT MAGNETS. See Magnets—Permanent. 


PERMANENT MOLD CASTING. See Foundry Practice—Per- 
manent Mold. 


PERMANENT WAY. See Railroad Maintenance of Way. 
PERMINVAR. See Magnetic Materials. 

PEROVSKITE. See Crystals—Ferroelectric; Ore Deposits. 
PERSISTORS. See Memory Devices. 

PERSONNEL. See Employees. 

PESTICIDES. See Petroleum Products—Chemicals. 
PETROCHEMICAL PLANTS. See Petroleum Refineries. 
PETROCHEMICALS. See Petroleum Products—Chemicals. 
PETROGRAPHY. See Petrology—Petrography. 
PETROL. See Gasoline. 


PETROLEUM. See Fuels; Hydrocarbons; Mineral Industry and 
Resources; Natural Gas; also all subject headings beginning 
with Oil and Petroleum. 


PETROLEUM, CRUDE 


See also Hydrocarbons; Mineral Industry and Resources; Oil 
Fields; Oil Well Production; also all subject headings begin- 
ning with Petroleum. 


Evaporation Losses from Crude Oils, P-M.DRANCHUK, D.L. 
FLOCK, J.W.GREGG. Can Min & Met Bul v 58 n 579 July 
1960 p 477-82. Accuracy of distillation curve technique for 
estimating evaporation losses from crude oil is low; if property 
curve separation technique is to be used to determine crude 
oil evaporation losses use of yield rather than mid-percent 
curves is suggested; constant composition distillation bottoms 
technique is felt to be superior to curve separation technique. 


Properties of Petroleums that Supply World Trade—Espe- 
cially Venezuelan Petroleums, G.THERY FOMBONA, L.J. 
CORDERO, W.L.NELSON. World Petroleum Congress, Fifth 
—Proe New York, NY. See VI June 1959 p 451-64 (discussion) 
464-5. Average gravity of crude oil required to supply product 
demands ranges from only 17 to 22 API except in United 
States and Canada, where 30 API oil is needed; Venezuelan 
and United States crude oils of same gravity contain same 
amount of sulphur; with exception of naphthenic oils of Gulf 
Coast and Far East, crude oils of same gravity have same 
distillation curves. 


PETROLEUM ANALYSIS 


See also Chemical Analysis—Apparatus; Gasoline Analysis; 
Hydroearbons—Analysis; Lubricating Oil—Analysis; Micro- 
scopic Examination; Petroleum Refineries—Instruments; Spec- 
trum Analysis—Nuclear. 


Accurate Determination of Sediment in Petroleum Fuels in 
Parts-Per-Million Range, F.A.BUEHLER, J.P.KIRCHNER, 
J.S.WIBERLEY. Am Petroleum Inst—Proc vy 38 See 3 1958 
p 3888-42 (discussion) 342. New method uses glass fiber filter 
disks for filtering fuel; it minimizes blank caused by adsorp- 
tion of soluble fuel elements; method is also rapid and con- 
venient for routine operation. 


Analyses of 42 Crude Oils From Mexico, C.M.McKINNEY, 
E.L.GARTON. US Bur Mines—Report Investigations n 5595 
1960 26 p. Routine crude-oil analyses of 42 samples from 37 
fields in major producing areas in Mexico; information on 
source and general characteristies of each sample; map showing 
locations of samples. 


Analytical Applications for Ion Exchange Resins in Petro- 
leum Industry, W.A.MUNDAY, A.EAVES. World Petroleum 
Congress, Fifth—Proe New York, NY. Sec V June 1959 p 
103-15 (discussion) 115-17. Use of ion exchange resins for 
separating traces of organic acids and bases, and pyrrolic 
nitrogen compounds from petroleum distillates; bases are 
adsorbed by cation exchange resins, while acids and pyrrolic 
nitrogen compounds are absorbed by anion exchange resins. 


Constitution des composés soufrés cycliques du pétrole, M. 
BESTOUGEFF, World Petroleum Congress, Fifth—Proc New 
York, NY. See V June 1959 p 143-61 (discussion) 161-4. Con- 


THE ENGINEERING INDEX—1960 


PETROLEUM ANALYSIS—Continued 


stitution of cyclic sulphur compounds of petroleum ; chemical 
structure of compounds has been characterized by means of 
conventional chemical analysis, and also by spectrographic 
methods largely used in this investigation; for comparison, 
series of cyclic hydrocarbons fractions has been extracted 
from one low sulphur crude oil. 


Detection and Behaviour of Porphyrin Aggregates in Petro- 
leum Residues and Bitumens, G.COSTANTINIDES, G.ARICH, 
C.LOMI. World Petroleum Congress, Fifth—Proe New York, 
NY. Sec V June 1959 p 131-40 (discussion) 141-2. Determina- 
tion of porphyrin content according to Treibs and Groennings 
procedure is critically reviewed, with special regard to extract- 
ing procedure and spectrophotometric determination ; improved 
procedure is suggested by means of which repeatability of 3% 
is attainable. 


Getting Faster Analytical Results From Petroleum Labora- 
tory, E.B.CHILDS, J.S.WIBERLEY, J.B.RATHER, Jr. Am 
Petroleum Inst—Proe v 39 See 3 1959 p 516-25. Time surveys, 
sampling, routing of analytical work, application of statistical 
principles, adoption of instrumental methods, use of short-cut 
tests and other time saving suggestions, training, distribution 
of analytical costs; organization and supervision of petroleum 
laboratory. 

Minor Constituents of California Petroleum, J.S.BALL, 
W.E.HAINES, R.V.HELM. World Petroleum Congress, Fifth 
—Proe New York, NY. See V June 1959 p 175-87. Examination 
of Wilmington, Calif, crude oil containing appreciable quanti- 
ties of nitrogen, sulphur, and oxygen compounds as well as 
trace amounts of porphyrins and metals; porphyrins are 
present to extent of 225 ppm and both vanadium and nickel 
porphyrins have been identified; 19 metals have been found 
with nickel, vanadium, and iron present in largest quantity. 


Petroporphyrins, A.H.CORWIN. World Petroleum Congress, 
Fifth—Proc New York, NY. Sec V June 1959 p 119-27 (dis- 
cussion) 127-9. Main biochemical function of porphyrins and 
their derivatives in nature is to provide carriers for metals 
which it is necessary to confine to small space for purposes 
of chemical reaction; most useful methods for isolation of 
metallopetroporphyrins are adsorption and elution chromatog- 
raphy and partition chromatography. 


Photometric Titrator and Method for Determination of 
Bromine Numbers with Electrogenerated Bromine, J.W.MIL- 
LER, M.D.GRIMES, B.J.HEINRICH. Am Petroleum Inst— 
Proc v 38 Sec 3 1958 p 3843-52 (discussion) 352. Titration 
curves are automatically recorded by measuring output 
voltage of International Rectifier Corp sun battery, which 
is employed as detector; substitution reactions are minimized ; 
mercuric chloride catalyst has little effect on bromine numbers 
of 17 pure olefins and variety of petroleum products. 


Properties and Structures of Asphaltenes Separated from 
Mineral Oil Residua, C-PADOVANI, V.BERTI, A.PRINETTI. 
World Petroleum Congress, Fifth—Proc New York, NY, Sec 
V, June 1959 p 273-86 (discussion) 286-9. Asphaltenes were 
separated using methods of precipitation by dilution with 
n-pentane at ordinary temperatures, and methods of high- 
temperature catalytic coagulation; properties and structure 
of asphaltenes were studied and compared in order to elucidate 
mechanism of thermocatalytie precipitation. 


Properties of Petroleum from Four Corners Area of Arizona, 
Colorado, New Mexico, and Utah, W.J.WENGER, B.W.REID. 
US Bur Mines—Report Investigations n 5587 1960 25 p. 34 
analyses of crude oil samples from formations in four geologi- 
cal time periods are presented and compared; they have high 
gravity and low-sulphur, -nitrogen and -asphalt content; 
differences in oils are minor and cannot be used to distinguish 
between fields or producing formations. 


Récapitulation des cent soixante-douze hydrocarbures isolés 
a partir d’un pétrole type, D.ROSSINI, J.MAIR. Institut 
Francais du Petrole et Annales des Combustibles Liquides— 
Revue v 15 n 2 Feb 1960 p 321-33. List of 172 hydrocarbons 
separated from typical petroleum; results obtained by research 
project n 6 conducted by American Petroleum Institute. 


Use of Ozonolysis in Oil Constitution Research, H.BOER. 
Inst Petroleam—J v 46 n 439 July 1960 p 234-6. Side chain 
analysis of aromatics and benzothiophenes from various oil 
fractions; distribution of side chains in aromatics from 
straight-run gasoline fractions of widely varying crudes turns 
out to be quite similar; benzothiophenes occurring in straight- 
run gas-oil fractions (boiling point 290-325 C) were found 
to be substituted most frequently in 2-position. 


Work of API Research Project 6 on Composition of Petro- 
leum, F.D.ROSSINI, B.J.MAIR. World Petroleum Congress, 
Fifth—Proe New York, NY. See V June 1959 p 223-44 (dis- 
cussion) 244-5, Status of work of Research Project 6 on 
composition of petroleum in terms of hydrocarbon components ; 
46% of representative petroleum under continued investigation 
has been accounted for in terms of 169 individual hydrocarbons 
isolated from fractions of this petroleum; data on relative 


amounts of several classes of hydrocarbons constituting specific 
fractions of this petroleum. 
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Chromatographic. Analyse des hydrocarbures legers dans les 
pétroles bruts au moyen de la chromatographie en phase 
vapeur, J.VAN RYSSELBERGE. World Petroleum Congress, 
Fifth—Proe New York, NY. Sec V June 1959 p 55-64. Analysis 
of light hydrocarbons in crude petroleum by means of vapor 
phase chromatography; usual technique is modified by using 
precolumn to remove heavy components; detector is platinum 
wire katharometer; weight percentage of light hydrocarbons, 
up to normal pentane is obtained by use of internal standard 
and application of correction factors to peak areas. 


Automatic Control with High-Speed Chromatography, J.A. 
EDWARDS. Petroleum v 23 n 6 June 1960 p 213-15. Operating 
on cycles of minute or less, it provides continuous output 
signal corresponding to measurement of key component in 
process stream; analyzer section is explosionproofed, performs 
all functions of standard chromatographic programmer for 
measuring single component; it also provides continuous signal 
corresponding to peak height of component being measured. 


Automatic Control with High-Speed Chromatography, M.M. 
FOURROUX, F.W.KARASEK, R.E.WIGHTMAN. Oil & Gas 
J v 58 n 12 Mar 21 1960 p 96-9; see also ISA—Proc Preprint 
5-H60 for meeting Feb 1-4 1960 8 p; Instrument Soe America 
—J v 7n 5 May 1960 p 76-80; Automatic Control v 12 n 5 
May 1960 p 23-6. New high-speed chromatographic analyzer, 
designed specifically for process control, has operated success- 
fully in commercial closed-loop control systems; analyzer has 
improved control substantially on natural-gas-liquids depro- 
panizer and also on furfural absorber; analyzer operates on 
eycles of minute or less. 


Continuous Separation of Multicomponent Mixtures by Gas 
Chromatography, W.KUHN, A.NARTEN, M.THURKAUF. 
World Petroleum Congress, Fifth—Proec New York, NY. Sec 
V June 1959 p 45-53. Procedure and apparatus for continuously 
separating multicomponent mixture of volatile substances is 
based on difference of partition coefficient of substances con- 
tained in mixture between gaseous phase and liquid non- 
volatile solvent; apparatus used for continuous separation of 
mixture of equal parts of propionic, butyric and n-valeric acid. 


Crude Analysis by Chromatography, J.C-WINTERS. Oil & 
Gas J v 58 n 24 June 13 1960 p 138, 140. Method is based 
on separating light naphtha from crude in gas chromato- 
graphic prefractionating column, separating naphtha com- 
ponents in three gas chromatographic analyzing columns, and 
measuring separated components with accurate detector as they 
leave each column. 


Gas Chromatography Guides Development of Paraffin-Iso- 
merization Process, J.C.WINTERS, F.S.JONES, R.MARTIN. 
World Petroleum Congress, Fifth—Proc New York, NY. Sec 
V June 1959 p 33-42 (discussion) 42-3. Methods for analyzing 
feed and liquid products, for analyzing gaseous products, and 
for determining 35 components of two through seven carbons 
in crude oil; key to separations was changes in relative reten- 
tion times of paraffins and cycloparaffins that result from 
changes in concentration of liquid phase. 


Spectrographic. Analytical Applications of Near-Infrared Spec- 
troscopy, R.J.MOORE, R.J.GORDON, R.C.EIFFERT. World 
Petroleum Congress, Fifth—Proc New York, NY. Sec V June 
1959 p 18-19 (discussion) 19-20. Absorption bands due to 
overtones of OH stretching vibrations fall into three distinct 
well-resolved groups; water, alcohols and phenols, and car- 
boxylic acids and hydroperoxides; this permits quantitative 
determination of some hydroxyl types in presence of others. 


Contribution Francaise a l’application des methodes_ spec- 
trographiques et chromatographiques dans _ l’industrie pétro- 
liére, A.van LANGERMEERSCH, A.CORNU, D.JOLY. World 
Petroleum Congress, Fifth—Proc New York, NY. Sec V June 
1959 p 65-90 (discussion) 90-2. French contribution to applica- 
tion of spectrographic and chromatographic methods in petro- 
leum industry; method for evaluating metallic compounds in 
lubricating oils; method based on gas chromatography was 
developed for evaluating trace amounts (few ppm) of impuri- 
ties in ethylene; examination of spectra of pure compounds. 


Dosage d’oligoéléments et de traces d’impuretés dans les 
produits pétroliers, L.BOISSELET, G.BARON, R.DELION, 
J.FAVRE, G.PARC, A.POUSSIN. World Petroleum Congress, 
Fifth—Proec New York, NY. Sec V June 1959 p 165-73 (dis- 
cussion) 173-4. Amount of minor elements and traces of im- 
purities in petroleum products; new method for determination 
of sulphur content derived from Martin and Floret technique; 
use of aluminum hydroxide for absorption of hydrocarbons; 
hydrocarbons are washed with CCls and analyzed by infrared 
spectroscopy; direct methods avoiding carbonization of oil 
tested. 


Luminescence Spectra of High-Molecular-Weight Petroleum 
Hydrocarbons, Kh.I.MAMEDOV. Acad Sciences USSR—Bul— 
Phys Series (English Translation) v 23 n 1 1959 p 121-4. 
(Columbia Tech Translations, New York, NY). Promising 
procedure for determining nature of complex aromatic com- 


pounds in oil fraction of petroleum is described which involves | 


careful ionic exchange separation of high molecular weight 
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hydrocarbons from petroleum, followed by careful investigation 
of their absorption, fluorescence and phosphorescence spectra. 


Refining Applications of Nuclear Magnetic Resonance Spec- 
trometry, N.F.CHAMBERLAIN, N.P.NEUREITER, R.K. 
SAUNDERS, R.B.WILLIAMS. World Petroleum Congress, 
Fifth—Proe New York, NY. Sec V June 1959 p 98-9 (discus- 
sion) 99-102. Application of nuclear magnetic resonance of 
hydrogen nuclei to solution of analytical problems encountered 
in petroleum refining research is illustrated by number of 
specific examples which involve characterizations, quantitative 
analyses, and special sample handling. 


Some Advances in Vacuum Ultraviolet Spectrophotometry, 
B.E.HUDSON, Jr, R.F.ROBEY, J.F.NELSON. World Petro- 
leum Congress, Fifth—Proe New York, NY. See V June 1959 
p 1-11 (discussion) 11-12. Quantitative analytical determina- 
tions include tetrasubstituted ethylenes in olefin mixtures, 
monoolefins and polymeric bodies in conjugated diolefins, total 
alkylbenzenes in lubricating oil, traces of moisture in hydrogen 
and oxygen, COz and CO in ozone; spectral bases of these 
methods are illustrated. 


PETROLEUM BYPRODUCTS. See Petroleum Products. 


SE eee. CHEMICALS. See Petroleum Products—Chemi- 
cals. 


PETROLEUM CHEMISTRY 


See also Petroleum, Crude; Petroleum Analysis; Petroleum 
Products; Petroleum Refining. 


Advances in Petroleum Chemistry and Refining, J.J.Mc- 
KETTA, Jr (Editor) v 3 1960. Interscience Publishers, Inc., 
NY. 544 p. $16.80. Collection of progress reports by 17 
authors dedicated to economics and future trends, unit opera- 
tions and design, refining processes, petrochemicals and me- 
chanical equipment of refineries with emphasis on cooling 
towers. 

Transfer de matiére, D.DEFIVES. Institut Francais du 
Pétrole et Annales des Combustibles Liquides—Revue v 15 n 
7-8, 9, 10 July-Aug 1960 p 1142-69, Sept p 1347-65, Oct p 1447- 
64. Transfer of matter; general considerations on continuous 
media, molecular diffusion, transfer coefficients, and transfer 
units. 


PETROLEUM COKE. See Petroleum Refining—Coking. 
PETROLEUM CRACKING. See Petroleum Refining. 
PETROLEUM CRACKING PLANTS. See Petroleum Refineries. 
PETROLEUM DEPOSITS. See Oil Fields; Petroleum Geology. 


PETROLEUM DISTILLATION. See Gasoline Refining; Petro- 
leum Refining—Distillation. 


PETROLEUM ENGINEERING. See Automotive Fuels; Gasoline 
Refining ; Hydrocarbons; Lubricating Oil; Petroleum Reservoir 
Engineering; also all subject headings beginning with Oil and 
with Petroleum. 

PETROLEUM EXPLORATION. See Petroleum Prospecting. 

PETROLEUM FIELDS. See Oil Fields. 

PETROLEUM GAS, LIQUEFIED 


See also Automotive Fuels; Gas Industry; 
Oil Well Production—Secondary. 


Automatie High Pressure LPG Installation for Peak Shav- 
ing, H.C.JONES. Am Gas Assn—Operating Sec Proc 1959 
Paper n CEP-59-5 p P-23-25. Design objectives of Norwood, 
Mass peak shaving facility which was designed for 50 psig 
discharge pressure with capacity equal to 100, 74.2 or 69.2 
Mefh of 1000, 1350 or 1440 Btu gas respectively ; storage tanks, 
propane pumping equipment, vaporizer air compressor, quality 
control, safety and plant operation and economics are dis- 
cussed. 


Discharge of Liquefied Petroleum Gases Through Orifices, 
W.R.Van WIJK, A.J.WESSELING. Brit Chem Eng v 5 n 
4 Apr 1960 p 252-5. Efficiency of method used in bottle filling 
stations where liquefied petroleum gas bottles are filled in 
time available for operation is investigated; experiments are 
described in which liquid commercial propane was discharged 
through orifice; theoretical treatment of discharge of propane, 
of isobutane and of normal butane is given; good agreement 
with observed discharge rates is obtained with graph-aided 
method of calculation. 


Liquid Petroleum Gases as Fuels for Automotive Engines, 
H.A.SPENCER. Eng J v 43 n 7 July 1960 p 62-5. Supplies of 
butane and propane are dependent, since they are byproducts 
of refineries and conservation plants, on markets for oil and 
gas; new markets are required to utilize butane and propane 
locally ; report on researches for automotive use; it was found 
that heated tank and vapor withdrawal system is right tech- 
nique for utilization of butane and propane; diesel-propane 
dual fuel engine holds promise of higher than normal effi- 
ciencies through wide range of speeds. 


Mobil Oil’s New LPG Unit, W.FLETCHER. Petroleum v 22 
n 10 Oct 1959 p 341-3. At Coryton, Great Britain unit will 
produce high purity propane and butane in bulk quantities 
from sources of gas arising from other refinery units and 


Natural Gas; 
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hitherto used as fuel gas in refinery process heaters; constitu- 
ents lighter than propane will pass into refinery fuel gas sys- 
tem; process, equipment, instrumentation and construction of 
plant; unit run continuously since Feb 1959 giving propane 
of 99.75% purity. 

Symposium on Uses of Liquefied Petroleum Gases. Inst 
Fuel—J v 33 n 230 Mar 1960 p 111-38 (discussion) 139-44, 6 
plates. Three papers presented as follows: Liquefied Petroleum 
Gases: Brief Survey, with Particular Reference to UK, R.F. 
HORNER, P.C.JARVIS, A.G.TURNER, 111-15; Some Prac- 
tical Aspects of Uses of LPG in Industry in France with 
Particular Reference to Metallurgical and Ceramics Industries, 
J.P.LIOTIER, 116-34; Controlled Atmospheres Produced with 
Liquefied Petroleum Gases, J.S.WILDING, A.G.TURNER, 
135-8. 

Utilization of Liquefied Petroleum Gases, T.G.PRINGLE. 
Gas World v 151 n 3945 Mar 26 1960 p 510-12, 514. Character- 
istics governing use of butane or propane as replacement gas 
in case where works are uneconomical to operate and too 
remote from grid system to be economically supplied, as fuel 
for operating reforming plants, and for auxiliary gas produc- 
tion; main attraction to gas industry in use of LPG; use of 
skid and static tanks for LPG storage; tank fittings. 

Analysis. See Hydrocarbons—Analysis. 

Safe Handling. LP-Gas Fire Control. Safety Maintenance v 119 
n 5 May 1960 p 41-3. National Board of Fire Underwriters 
data on how to handle LP-Gas emergency in containers, bulk 
storage facilities and tank vehicles; basic precautions listed ; 
flammability range given. 

Storage. See also Petroleum Gas, Liquefied—Safe Handling. 


Feasibility of Underground Storage of Liquid Methane, 
D.A.FLANAGAN, P.B.CRAWFORD. Texas Petroleum Re- 
search Committee—Oil Recovery Conference—Proc Paper 1397- 
G Oct 29-31 1959 6 p, 7 charts, 2 tables; see also J Petroleum 
Technology v 12 n 6 June 1960 p 73-6. Feasibility of storing 
liquid methane at low pressures in underground caverns; 
methane evaporation rates will rapidly decrease and cool 
surrounding rock so that at end of 1 mo they would be between 
50 Mef/hr for cavern of 25 ft radius and 700 Mcf/hr for 
cavern of 100 ft radius; evaporation rates may be reduced 
by factor of 2 to 10 by application of insulation; cost for 
mining caverns. 


How to Determine Low-Temperature Storage Costs, J.T. 
HORTON. Petroleum Refiner v 39 n 7 July 1960 p 115-18. 
Costs and optimum pressure for various types of storage using 
number of days required to fill storage; design data necessary 
for designing liquefied petroleum gas storage; example of 
two storage systems; storage at natural gasoline plant using 
refrigerated oil absorption system. 


Planning for Mined Underground LPG Storage, S.E.SCIS- 
SON. Oil & Gas J v 58 n 18 May 2 1960 p 141-2, 144. Rock 
in which LPG is to be stored must be impervious, massive 
enough to allow excavation of cavity, structurally sound and 
inert so that it will not react with stored material; storage 
can be built for approximately $3 to $4 /bbl of capacity; 
cumulative time taken to construct 200,000 bbl cavern is esti- 
mated at 19 mo; principal users. 


Storage and Use of Butane. Gas World v 150 n 3915 Aug 29 
1959 p 96-100. Consideration of: raw material properties, re- 
quirements for plant such as storage equipment and proce- 
dures, safety and relief devices, explosive limits, dispensing 
and vaporizing equipment, and starting and running proce- 
dures, to supply gas at reasonable price; economics involved; 
use of butane/air mixture for peak load supply; it is desirable 
to site butane/air plants at stations where initial specific 
gravity is less than .5. 


Storage of Liquefied Petroleum Gases in Prestressed Con- 
crete Pipe, R.J.SWEITZER. Am Gas Assn—Operating See 
Proc 1959 Paper n CEP-59-15 p P-173-181. Considerations rela- 
tive to fabrication and installation of pipe having “built-in 
stresses’, used for both oil transmission lines and l-p gas 
storage; use of Magnoflux Zyglo, Turko Dy-Chek and bubble 
soap methods of testing for gas tightness; advantages are 
superiority to ordinary concrete pipe, it is fireproof and 
maintenance free, minimizes zoning problems, and economy. 


Underground Storage, Liquid Petroleum Gas Industry’s 
Stabilizer, D.T.McDONALD. Alberta Soe of Petroleum Geolo- 
gists— Jv 7n 12 Dee 1959 p 269-71. Construction and opera- 
tion of storage cavern near Hughenden, Alberta, leached out 


of Elk Point salt beds; total storage capacity is 500,000 bbl. 


Transportation. See also Gases—Liquefied; Petroleum Laws 
and Regulations—Europe ; Petroleum Pipe Lines—New Mexico- 
Wisconsin; Tankers—Diesel, 


Economic Factors in Marine Transportation of LP-Gas. 
World Petroleum v 31 n 11 Oct 1960 p 56, 58. Lowest cost 
LPG transportation is obtained from vessels designed for 
low temperature and atmospheric pressure operation and 
should be combination LPG/bulk oil carriers whenever pos- 
sible; factors needing evaluation include economic considera- 
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tions affecting ship design, propulsion machinery, instrumenta- 
tion, safety cargo handling, crew requirements and gas free- 
ing operations. 

Handling Propane by Pipeline, F.B.NEPTUNE. Petroleum 
Engr v 32 n 2 Feb 1960 p D19-23. Pumping characteristics of 
propane; when pumping LPG through same lines with distil- 
lates, especially if internal scale exists, suitable buffers to 
prevent contamination, must be provided; precautions neces- 
sary when repairing leaks. 

Le transport maritime du methane liquide, L.DOMAIN, B. 
GRIMOUARD. Annales des Mines June 1959 p 331-47. Marine 
transportation of liquid methane; problem of transporting 
liquefied natural gas from Sahara to France. 


Now LPG Truck-Loading Racks Feature Self-Service. Oil & 
Gas J v 58 n 34 Aug 22 1960 p 90-1. Positive displacement 
meters are less expensive to install and lend themselves more 
readily to unattended type of operation; automation in start- 
stop operation, product selection and delivery, positive method 
of injecting odorant into product deliveries and controls that 
provide fail-safe operation. 


What’s Involved in European Importation of Liquid 
Methane? Oil & Gas J v 58 n 44 Oct 31 1960 p 138-9. Analysis 
of economic, safety, supply, political and customs factors 
involved in importation of liquid methane into European 
nations, particularly Great Britain. 


PETROLEUM GEOLOGY 


See also Geology; Mineral Industry and Resources; Natural 
Gas; Oil Fields; Oil Well Logging; Petroleum Industry ; 
Petroleum Prospecting; Petrology—Sedimentary. 


Eastern Great Basin Permo-Pennsylvanian Strata-Prelimi- 
nary Statement, H.J.BISSELL. Am Assn Petroleum Geologists— 
Bul v 44 n 8 Aug 1960 p 1424-35. Strata studied are largely 
miogeosynclinal; some areas contain reef complexes; source 
and reservoir rocks are abundantly preserved, and evidence 
of basining is presented; detailed studies of tectonics in rela- 
tion to sedimentation reveal possibilities of oil and (or) gas 
accumulation. 


Etude sur l’évolution des huiles au cours des migrations et 
application a la détermination graphique des migrations, A. 
Van EGGELPOEL. Institut Francais du Pétrole et Annales 
des Combustibles Liquides—Revue v 14 n 12 Dec 1959 p 1595- 
1614, v 15 n 1 Jan 1960 p 69-92. Study of evolution of oil 
during migration and its application to graphic determination 
of migration; study of asphaltenes of deposit brings out 
mathematical relation between transformation of oil, expressed 
by its optical density and distance it covered during migra- 
tion; distance covered by oil before it settled as deposit can 
be retraced. 


Ob unifitsirovannoi skheme klassifikatsii kollektorov nefti 
i gaza, A.IL.KRINARI. Geologiya Nefti i Gaza v 3 n 7 July 
1959 p 20-5. Unified classification scheme of oil and gas reser- 
voir rocks; factors of permeability and porosity; system of 
classification and notation for petroleum reservoirs based on 
their permeability and porosity. 


Petroleum Resources in Basement Rocks, K.K.LANDES, J.J. 
AMORUSO, L.J.CHARLESWORTH, Jr, F.HEANY, P.J.LES- 
PERANCE. Am Assn Petroleum Geologists—Bul vy 44 n 10 
Oct 1960 p 1682-91. 100 million bbl of oil has been produced 
from basement rocks in Venezuela, California, Kansas, and 
Morocco; reservoir in most places is fractured metamorphic 
and igneous rock; trapping can be either anticlinal or due 
to varying permeability; all known basement rock accumula- 
tions occur where basement rock is at higher elevation than 
surrounding flanking sediments. 


Rasprostranenie naftenovykh kislot v vodakh neftyanykh 
mestorozhdenii Dagestana, V.V.GETSEU. Geologiya Nefti i 
Gaza vy 3 n 11 Nov 1959 p 88-44. Distribution of naphthenic 
acids in waters of oil fields of Daghestan; amount of naph- 
thenic acids in formation waters of different type; waters of 
producing deposits usually contain more naphthenic acids than 
waters of nonproducing formations and those of mineral 
springs. 


Where is the Basement? H.T.BRUNDAGE. World Oil v 151 
n 5 Oct 1960 p 170, 174, 176, 178, 181-2, 187-8. Data on 
depths to basement in petroleum producing areas including 
Anadarko Basin, Amarillo Uplift, Palo Duro Basin in Texas; 
Ouachita belt, Nemaha Ridge, Southern California, Western 
Canada, Sahara, India, Cuba, and Holland; basement is 
generally taken to mean hard erystalline rocks; basement to 
oil men means deepest producing rocks; difference between 
two definitions and examples. 


Alaska. Geology of Possible Petroleum Provinces in Alaska, 


D.J.MILLER, T.G.PAYNE, G.GRYC. US Geol Survey—Bul 
n 1094 1959 131 p, 6 plates. Alaska is divided into paras: 
central, and northern major geologic physiographic regions 
for appraising its petroleum possibilities; six possible petro- 
leum provinces are indicated in southern Alaska in Paleozoic 
sediments; Central Alaska with sediments of Precambrian 


Alberta. 


Angola. 


Argentina. 


Arizona. 


Arkansas. 


Brazil. 
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and Cambrian age has very little petroleum; Northern Alaska 
has potential oil resources in formations of Mesozoic, Paleozoic 
and Cenozoic age. 


Case History of Gravity Drainage Type Reservoir, 
R.E.MARTIN. Can Min & Met Bul v 53 n 580 Aug 1960 p 
607-13. Westerose Leduc pool provides example of full exploita- 
tion of gravity segregation tendencies; study of rock and fluid 
properties of pool show it to be conducive to production by 
gravity segregation at high rates; recovery and performance 
predictions under partial pressure maintenance indicate ulti- 
mate recovery of 66% of original oil in place; in absence 
of pressure maintenance, recovery would be only slightly less. 


Facies Analysis of Upper Devonian Wabamun Group in 
West-Central Alberta, Canada, J.M.ANDRICHUK. Am Assn 
Petroleum Geologists—Bul v 44 n 10 Oct 1960 p 1651-81. 
Group, consisting mainly of carbonate rocks and anhydrite, 
increases in thickness westward from less than 500 ft in 
Ledue and Stettler areas to approximately 1800 ft in part 
of Rocky Mountains of Alberta; petroleum has accumulated 
in two main types of stratigraphically controlled traps within 
Wabamun group; details on lithology and facies change. 


Geology of Devonian Beaverhill Lake Formation, Swan 
Hills Area, Alberta, Canada, G.FONG. Am Assn Petroleum 
Geologists—Bul v 44 n 2 Feb 1960 p 195-209. Formation con- 
sists of interbedded dense limestones and shales, but in Swan 
Hills area productive unit of porous clastic and organic lime- 
stones, Swan Hills member, is present near base of formation ; 
all known hydrocarbons in formation are trapped in localized 
reef build-ups of Swan Hills member, but regional pinch-out 
edge of this member is only in early stages of being explored 
for stratigraphic traps. 


Significance of Grain Size Classification of Sands of Mc- 
Murray Formation, Alberta, M.A.CARRIGY. World Petroleum 
Congress, Fifth—Proc New York, NY June 1959 Sec I 1959 p 
575-89 (discussion) 589-90. Oil sands of McMurray formation 
are divided into coarse-medium sands, fine-very fine sands, 
and very fine sands and silts; potential usefulness of classifica- 
tion is illustrated by mapping distribution of sands of class 1 
in subsurface and by discussing relationship of coarse sands 
to oil impregnation. 


La tectonique salifere du Bassin du Cuanza en Angola, 
G.BROGNON, G.VERRIER, P.MASSON. World Petroleum 
Congress, Fifth—Proec New York, NY June 1959 See I p 109-20 
(discussion) 120-2. Salt tectonics of Cuanza Basin in Angola; 
two diapirs probably of Aptian age studied; super-imposed on 
basement deformations due to faulting, movements of salt 
created more or less complicated anticlinal structures, where 
oil has been trapped; in some structures, extrusion of salt 
through overlying sediments created diapirs; relation of 
structures to general tectonics of basin. 


Sedimentary Basins of Argentina, P.C.ROQUE, 
C.de FERRARIIS, A.MINGRAMM, E.ROLLERI, I.SIMONATO, 
T.SUERO. World Petroleum Congress, Fifth—Proec New York, 
NY June 1959 Sec I p 883-99. Of all sedimentary basins in 
Argentina, important oil and gas accumulations actually 
have been discovered only in Northwest, Cuyo, Neuquen, Golfo 
San Jorge, and Magallanes basins; stratigraphy and lithology, 
structure, and chief producing formations of each basin are 
given. 


Structural Development and Paleozoic Stratigraphy 
of Black Mesa Basin, Northeastern Arizona, and Surrounding 
Areas, W.E.ELSTON. Am Assn Petroleum Geologists—Bul v 
44 n 1 Jan 1960 p 21-36. Paleozoic sedimentary rocks include 
0-800 ft of Cambrian, 0-300 ft of Devonian, 0-500 ft of Mis- 
sissippian, 0-500 ft of Pennsylvanian deposits, and about 
1000-2000 ft of Permian redbeds and eolian sandstone capped 
by 0-400 ft of dolomite near western edge of basin; possibilities 
for oil and gas discoveries in stratigraphic traps seem best 
jn northern and western parts of Black Mesa basin. 


Subsurface Geology of Northwestern Arkansas. W.M. 
CAPLAN. Ark. Geol Survey—Information Cir n 19 1957 14 p, 
17 maps. Ozark-Arbuckle type rocks dip southward under 
Atoka and younger Pennsylvanian cover from outcrops in 
northwestern Arkansas; southeastward they thicken and 
change facies; Atoka is regionally prospective for gas rather 
than oil; post-Batesville Mississippian beds appear most 
prospective for oil or gas north and west of Pope County ; 
pre-Fayetteville Mississippian beds may produce from areas 
south, southeast, and southwest of Independence County. 


Basin-Study Approach to Oil Evaluation of Parana 
Miogeosyncline, South Brazil, R.M.SANFORD, F.W.LANGE. 
Am Assn Petroleum Geologists—Bul v 44 n 8 Aug 1960 p 
1316-70. Stratigraphic units of interest as petroleum sources 
or reservoirs are Devonian marine series, Lower Pennsylvanian 
glacials and marine transgressions, Upper Pennsylvanian coal 
bearing beds and marine transgressional deposits, Lower 
Permian bituminous shales, Upper Permian group with brackish 
to fresh-water formations, Upper Triassic eolian deposits, and 
Juro-Triassic extrusive lavas and intrusive. 


General Geology and Oil Possibilities of Amazonas Basin, 
Brazil, L.G.MORALES. World Petroleum Congress, Fifth— 
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Proce New York, NY June 1959 Sec I p 925-42. Amazonas Basin 
covers 400,000 sq mi; Upper and Middle Amazon regions are 
filled primarily with Paleozoic sediments totaling 4000 m in 
thickness ; geophysical methods, guided by isopachous, clastic 


ratio, and biofacies maps, are used in search for commercial 
oil production. 


California. Tarzana Fan, Deep Submarine Fan of Late Miocene 
Age, Los Angeles County, California, H.H.SULLWOLD, Jr. 
Am Assn Petroleum Geologists—Bul v 44 n 4 Apr 1960 p 
433-57. Sandstone beds in Modelo formation (upper Miocene) 
exposed on north flank of Santa Monica Mountains were for 
most part deposited from turbidity currents; area studied 
constitutes 16 mi long section through this outcropping north 
tilted fan; bearing of study on petroleum exploration in 
similar rock types elsewhere in California. 


Canada. Arctic Islands Allow Fast Photogeologic Evaluation, 
F.C.BRECHTEL, D.B.GOULD. World Oil v 151 n 1 July 1960 
p 103-7. Mobile belts in Canadian Arctic Islands contain thou- 
sands of feet of Paleozoic sediments; more than 40 piercement 
domes have been identified; pronounced structural and strati- 
graphic features are readily mapped from aerial photographs. 


Deposition and Diagenesis of Some Upper Palaeozoic Car- 
bonate Sediments in Western Canada, L.V.ILLING. World 
Petroleum Congress, Fifth—Proe New York, NY June 1959 
Sec I p 23-50 (discussion) 50-2. Most of oil reserves of Western 
Canada have been found in Upper Devonian reefs and Mis- 
sissippian bioclastic carbonate sediments; reefs developed 
in response to rapid subsidence along limestone banks and 
on shoals within banks; Mississippian seas shallowed towards 
emergent Canadian Shield, and sedimentary facies moved back 
and forth in response to sea level changes. 


Facies and Porosity Relationships in Some Mississippian 
Carbonate Cycles of Western Canada Basin, G.E.THOMAS, 
R.P.GLAISTER. Am Assn Petroleum Geologists—Bul v 44 
n 5 May 1960 p 569-88. Case histories of textural and reser- 
voir analyses of two Mississippian carbonate cycles illustrate 
relationship of grain, matrix, and cement variants of car- 
bonate rocks to porosity and permeability determinations ; 
major hydrocarbon reserves have been found in Mississippian 
“Elkton”? carbonate cycle; characteristics of effective reservoir 
material. 


Oil Gravities in Western Canada Basin, J.,KBOKMAN. Al- 
berta Soe Petroleum Geologists—J v 8 n 8 Mar 1960 p 81-7. 
Plot of 415 points from all reservoirs on scatter diagram of 
oil gravities vs depth in Western Canada sedimentary basin 
indicates that oil gravity is function of reservoir depth; 
contour map of oil gravities has generally northwest southeast 
strike with values increasing from 60° API in northeast to 
55° API in southwest; relationship between gravity and 
depth is considered to be result of temperature and pressure 
as well as other less clearly defined factors. 


Four Corners Area. Geology of Pennsylvanian Gas in Four 
Corner Region, M.D.PICARD, B.R.BROWN, A.J.LOLEIT, 
J.W.PARKER. Am Assn Petroleum Geologists—Bul v 44 n 9 
Sept 1960 p 1541-69. Gas and casing head gas occur in car- 
bonates of Desmoinesian age in four lithologic zones of Paradox 
member of Hermosa formation; reservoir beds are calcirudite, 
cealearenite, and fossiliferous carbonate, which deposited in 
biostromal and biohermal complexes; all of gas fields are on 
surface or subsurface highs of varying relief and areal extent; 
these gas accumulations seem to be in-situ occurrences. 


Petroleum Geology of Four Corners Area, J.A.PETERSON. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 See I p 499-521 (discussion) 522-3. Major accumulations 
of oil and gas in area occur in carbonates of Middle Pennsyl- 
vanian (Des Moines) age in Paradox Basin and in sandstone 
reservoirs of Upper Cretaceous age in San Juan Basin; 
estimated total reserves of over 200,000,000 bbl of 40-45° 
gravity oil were discovered in Paradox Basin. 


Gabon. Determination de la comigration d’un petrole etessai 
d’application aux gisements de Pointe-Clairette et de Port- 
Gentil, C.BETTUZZI, J.VIDAL, A.VAN EGGELPOEL. World 
Petroleum Congress, Fifth—Proc New York NY June 1959 
See I p 139-53. Determination of migration of oil and test in 
oil fields of Pointe-Clairette and Port-Gentil; spectrophoto- 
metric determination made on crude oil samples from drill- 
stem tests allow graphical reconstitution of manner and 
direction of primary or secondary migration of oil into 
reservoir rock. 


India. Possible Oil-Bearing Regions of India, A.M.N.GHOSH. 
World Petroleum Congress, Fifth—Proc New York, NY 
June 1959 Sec I p 1023-33 (discussion) 1033-5. Sedimentary 
basins are classified into regions elevated and folded due to 
orogenic movements; regions exposed at surface due to 
epeirogenic or eustatic movements, regions concealed under 
river alluvium, desert sands or saltpans, and offshore regions. 


Iran. Main Sedimentary Basins of Iran and Their Oil Prospects, 
B.MOSTOFI, E.FREIJ. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See I p 337-45 (discussion) 
345-7, map, table. Fourteen basins and subbasins, or areas, 
are described; characteristic sediments, fossils, and main 
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PETROLEUM GEOLOGY—Iran—Continued 
stratigraphic breaks; Tertiary deposits are treated in detail 
in basins of central and northwestern Iran; Oligo-Miocene 
limestone in suitable structures, with evaporites or shales as 
cover rocks, forms major prospects. 

Italy. See also Petroleum Geology—Theory. 

Jurassic and Cretaceous Microfacies from Prealps and 
Central Apennines (Italy), M.B.CITA, A.FORTI, G.RAFFI, 
F.VILLA. World Petroleum Congress, Fifth—Proe New York, 
NY June 1959 Sec I p 969-1002. All examined sections, com- 
posed of sedimentary rocks among which limestones are 
dominant, are rich in microfossils, and some times in mega- 
fossils; lithological and micropaleontological descriptions are 
given; good possibilities of correlation exist because of pres- 
ence of significant microfaunal assemblages and microfacies. 


Kansas. How Major Geologic Features Developed in Kansas, 
JI.M.JEWETT. World Oil v 150 n 1 Jan 1960 p 119-24, 149. 
Several regional unconformities separate oil-bearing Paleozoic 
beds; erosion of formations has strong bearing on oil and 
gas deposits; major structures and stratigraphy ; sedimentary 
cover on crystalline basement rocks is thin, little more than 
500 ft thick at place in northeast Kansas and believed to be 
less than 10,000 ft in southwest part of state where it is 
thickest. 

Louisiana. Nature of Growth of Southern Louisiana Salt 
Domes and Its Effect on Petroleum Accumulation, G.I.AT- 
WATER, M.J.FORMAN. Am Assn Petroleum Geologists—Bul 
v 43 n 11 Nov 1959 p 2592-2622. Evidence is presented which 
suggests that some saltdome structures have been developed 
by differential vertical movement, at various times, of localized 
parts of domal core, as well as by shift in locus of center of 
uplift; there is eommon restriction of major reserves of 
field to single flank or segment of structure; causative factors 
of this phenomenon are related to complex growth history of 
each dome. 

Salt-Dome Breccia, P.F.KERR, O.C.KOPP. Am Assn Petro- 
leum Geologists—Bul v 43 n 11 Nov 1959 p 2725. Discussion 
by G.LATWATER, M.J.FORMAN of paper indexed in En- 
gineering Index 1958 p 896 from Mar 1958 issue. 


Marine. See Petroleum Geology—Sedimentation. 


Mexico. Estudio geologico de los campos petroleros de San 
Andres, Hallazgo y Gran Morelos, Edo de Veracruz, P.CAR- 
RILLO MARTINEZ Asociacion Mexicana de Geologos Petro- 
leros—Boletin v 12 n 1-2 Jan-Feb 1960 p 1-73, 4 maps, 7 plates. 
Geological study of oil fields of San Andres, Hallazgo, and 
Morelos in State of Vera Cruz; producing horizon is associated 
with San Andres limestone of Portlandian age; details on 
stratigraphy and data on exploratory drilling; stratigraphic 
correlation of Upper Jurassic formations. 


Mid Continent Area. Pre-Desmoinesian Isopachous and Paleo- 
geologic Studies in Central Mid-Continent Region, G.G.HUFF- 
MAN. Am Assn Petroleum Geologists—Bul v 43 n 11 Nov 1959 
p 2541-74. Major tectonic features of area and their relation 
to present thickness and distribution of pre-Desmoinesian 
strata; stratigraphy and geologic history of area. 

New Guinea. Geology of Vogelkop Peninsula, Netherlands New 
Guinea, W.A.VISSER, K.E.KLEIBER. World Petroleum Con- 
gress, Fifth—Proec New York, NY June 1959 See I p 943-54 
(discussion) 954-5, map, plate. Oldest sediments known are of 
Silurian age; they were intensively folded possibly during 
Devonian; they are overlain by Permo-Carboniferous, pre- 
sumably Triassic, Jurassic-Cretaceous, and Upper Cretaceous 
to Early Miocene formations; oil in small quantities has been 
trapped in reef limestones of Late Miocene age. 


New Mexico. See Petroleum Geology—Sedimentation. 


New York. New York—Real Sleeper, R.W.HARDING. Oil & 
Gas J v 57 n 41 Oct 5 1959 p 224-8. Area presents only part 
of Appalachian basin where all sediments from Devonian to 
Precambrian basement complex may be penetrated at depths 
less than 8000 ft; reservoir beds obviously exist within area; 
both major and minor structural features are evidently present. 


North Dakota. North Dakota Has Rapid Mesozoic Facies 
Changes, D.E.HANSEN. World Oil v 149 n 7 Dee 1959 p 
93-7. Subsurface studies in North Dakota indicate that 
Jurassic-Cretaceous boundary is gradational, not marked by 
unconformity as previously thought; rapid and complicated 
facies changes, both vertical and lateral, indicate potential 
future oil and gas production from localized stratigraphic 
traps. 

Oklahoma. How to Choose Eastern Oklahoma Datum Planes, 
J.A.KKORNFELD. World Oil v 151 n 1 July 1960 p 124, 126-7, 
130-1. Rapid lower Pennsylvanian facies changes, in general, 
and highly lenticular sandstones, in particular, make selection 
of workable datum planes difficult in McAlester Basin: merits 
of stratigraphic relationships in series of maps and _ cross 
sections; use of Oswego, Verdigris, Pink, Inola and Brown 
limestones as markers. 


Petroleum Geology of Southern Oklahoma. Am Assn Petro- 
leum Geologists, Tulsa, Okla v 2 1959 341 p, 2 maps, 1 plate. 
$6.00. Symposium sponsored by Ardmore Geological Society 
includes 17 papers dealing with Pennsylvanian sediments and 


Rocky Mountains. 
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orogenies of Ardmore district; post-Hunton pre- Woodford 
unconformity; pre-Atokan unconformity ; facies changes in 
Pennsylvanian rocks along north flank of Wichita Mountains ; 
subdivisions of Sycamore formation; geology of separate oil 
fields. 

Stratigraphy of Cement Pool and Adjacent Area, Caddo and 
Grady Geant: Oklahoma, B.H.HARLTON. Am Assn _Petro- 
leum Geologists—Bul v 44 n 2 Feb 1960 p 210-26. Surface 
structure of Cement is more or less symmetrical fold with 
two well defined domes; boundaries of Cisco, Missouri, Des 
Moines, and Atoka are established on basis of fusulinid 
determinations; oil field, about 16 mi in length, is structural 
accumulation of northwest-southwest-trending anticlinal axis; 
structural feature of field is well defined fault on north flank. 


Pakistan. Stratigraphy of Lower Indus Basin, West Pakistan, 
M.D.WILLIAMS. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 Sec I p 877-94. Basin occupies 
155,000 sq mi and contains in its deeper parts as much as 
38,000 ft of Jurassic, Cretaceous and Tertiary sediments ; 
type sections for each formation used in classification are 
given along with correlation charts showing their relationships 
to more important past and present nomenclatures of basin. 


See Geology—Paleontology. 


Philippine Islands. Reconnaissance Geology and Oil Possibilities 
of Mindanao, T.S.M.RANNEFT, R.M.HOPKINS, Jr, 
FROELICH, J.W.GWINN. Am Assn Petroleum Geologists— 
Bul v 44 n 5 May 1960 p 529-68. Mountainous areas consist 
of basement and Tertiary voleanie rocks, whereas lowlands 
are underlain by Tertiary sedimentary rocks; there are two 
major sedimentary basins, Agusan-Davao trough and Cotabato 
basin, which contain 6000-15,000 ft of marine strata; sedi- 
mentary section contains probable source, cap, and reservoir 
rocks, and potential structural and stratigraphie traps are 
present. 


Reefs. See Petroleum Geology—Sedimentation. 


Paleontology. 


Upper Cretaceous Stratigraphy, Rocky Moun- 
tain Area, R.J.WEIMER. Am Assn Petroleum Geologists— 
Bul v 44 n 1 Jan 1960 p 1-20. Upper Cretaceous rocks of 
area are characterized by intertonguing of marine and non- 
marine sediments; along western margin of area deposits 
are nearly all nonmarine; tongues of these sediments extend 
eastward across Rocky Mountains and pass into marine shale 
sequences; dominant sedimentary pattern was deposition dur- 
ing regression of strandline from west to east. 


Roumania. Surani, Rumania, Anticline with Two Erosion- 
Depleted, Non-Contemporaneous Oil Reservoirs, R.P.WAL- 
TERS. Am Assn Petroleum Geologists—Bul v 44 n 10 Oct 
1960 p 1638-50. Oil was originally collected in some trap 
south of Surani anticline and furthermore this reservoir was 
formed and depleted before Surani anticline came _ into 
existence; this latter event took place in pre-middle Miocene 
time; Surani occurrences are considered as supporting in- 
digenous origin of oil in Pliocene of Roumania. 


Sahara Desert. Esquisse paleogeographique et structurale des 
bassins du Sahara septentrional, LORTYNSKI, A.PERRODON, 
C. de LAPPARENT. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 See I p 1705-27. Paleogeographic 
and structural sketch of basins of northern Sahara; Paleozoic 
and Mesozoic sedimentary basins are completely masked by 
recent deposits; Hassi Messaoud field corresponds to Tilrhremt 
arch which occupies highest part of central region; trap is 
pinchout in Triassic sand reservoir, resting on large dome; 
Hassi Massaoud pool is flat anticline in Cambro-Ordovician 
sandstone. 


Les problémes pétroliers Paléozoiques de la bordure nord 
du-Hoggar, P.MICHEL, P.CLARACQ, E.LAURIOL, J.P.VER- 
RIEN, G.COURAUD, G.AUFRERE. World Petroleum Con- 
gress, Fifth—Proe New York, NY June 1959 See I p 747-85. 
Problems of Paleozoic petroleum of northern border of Hog- 
gar; two separate areas can be distinguished; in Fort Polignac 
basin commercial oil fields are present; in western group of 
basins certain number of gas bearing structures is located; 
possible recovery is estimated at 30 million tons. 


Saskatchewan. Geology of Weyburn Field, Saskatchewan, A.K. 
CHETIN, W.W.FITKIN. Can Min & Met Bul v 52 n 572 Dec 
1959 p 751-61. Weyburn field is stratigraphie type of oil 
accumulation in Midale and Frobisher beds of Mississippian 
age; producing zones of porous, oolitie and bioclastic nature 
are bounded above and below by anhydrite; fluid distribution 
in reservoir is controlled by vertical and lateral variations 
in permeability; steeply dipping oil-water interface occurs 
along western edge. 


Sedimentation. See also Geology—Sedimentation. 


Pee du laboratoire de la Compagnie d’Bxploration 
étroliére a_mise au point de techniques sédimentologiques, 
J.ETIENNE, J.G.DURAND, Institut Francais du Petrole et 
Annales des Combustibles Liquides—Revue vy 15 n 4 Apr 
1960 p 655-79. Contribution of Compagnie d’Exploration 
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Pétroliére laboratory to elaboration of sedimentalogical tech- 
niques ; techniques of injection of colored resin during study 
of porosity in thin sections of caleareous or argillaceous rocks. 


Organic Matter in Marine Sediments Off East Coast of 
India, M.SUBBA RAO. Am Assn Petroleum Geologists—Bul v 
44 n 10 Oct 1960 p 1705-18. Amount of organic matter has 
been determined in continental shelf sediments; fine grained 
sediments are generally richer in organic matter content than 
coarse grained; sediments are poor in organic content as 
compared with world’s average for nearshore sediments; po- 
tentialities of these sediments as future source beds of petro- 
leum do not appear to be encouraging. 


Origin, Varves, and Cycles of Jurassic Todilto Formation, 
New Mexico, R.Y.ANDERSON, D.W.KIRKLAND. Am Assn 
Petroleum Geologists—Bul v 44 n 1 Jan 1960 p 37-52. Forma- 
tion is laminated sequence of limestone and gypsum of non- 
marine or saline-paralic origin in northwestern New Mexico: 
10-13 yr sunspot cycle and 60-, 85-, 170-, and 180- yr cycles 
were recorded in varved sequence; presence of sunspot cycle 
indicates that laminations were deposited annually; limestone 
member was deposited in about 14,000 yr and gypsum member 
in about 6000 yr. 


Relation of Environmental Energy Levels and Ostracod Bio- 
facies in Hast Mississippi Delta Area, D.M.CURTIS. Am 
Assn Petroleum Geologists—Bul v 44 n 4 Apr 1960 p 471-94. 
Concept of defining sedimentary environments in terms of 
energy level is applied to interpreting ostracod distribution 
patterns in recent sediments; analysis shows distinct off 
shore and inshore biofacies, each recognized by characteristic 
ostracod assemblage; conclusions may be applied in strati- 
graphic work, to interpretation of Tertiary (and possibly 
Cretaceous) environments and paleogeography. 

Sedimentation of Some Springer Sandstone (Mississippian- 
Pennsylvanian) Reservoirs, Southern Oklahoma, L.JACOB- 
SEN. Am Assn Petroleum Geologists—Bul v 43 n 11 Nov 
1959 p 2575-91. Deposition of reservoir sandstones in environ- 
ment of high energy and normal open marine oxidation and 
pH level is indicated by good sorting, massive bedding, and 
presence of glauconite and benthonic fauna; nonreservoir 
Springer sediments seem to have been deposited in stagnant 
environment; this is indicated by unwinnowed sands, abundant 
siderite, absence of benthonie fauna, and bituminous shales. 


Soviet Union. Alkunskii gorizont i ego stratigraficheskoe 
znachenie, R.G.DMITRIEVA, V.D.SOMOV, A.K.BOGDANO- 
VICH. Akademiya Nauk SSSR, Izvestiya, Seriya Geoloziche- 
skaya v 24 n 8 Aug 1959 p 87-99. Alkunka horizon and its 
stratigraphic importance; horizon is represented by marl and 
dolomite and is typical in Maikop deposit in Caucasian petroli- 
ferous region; lithological, petrographical, paleontological and 
paleobotanical character of horizon. 


Etude paléogéographique des régions pétroliféres de l’U.R. 
S.S., S.G.SARKISYAN. Institut Francais du Pétrole et An- 
nales des Combustibles Liquides—Revue v 15 n 5 May 1960 
p 811-35. Paleogeographic study of petroliferous regions of 
Soviet Union; example of use of petrographic methods, par- 


ticularly mineralogical studies of sediments, in order to 
arrive at paleogeographic reconstruction of petroliferous 
basins. 


Formirovanie zalezhei nefti i gaza v predelakh Kumdagskoi 
zony podnyatiya, S.P.MAKSIMOV, V.S.CHEMODANOV. Geo- 
logiya Nefti i Gaza v 3 n 6 June 1959 p 23-9. Formation of 
petroleum and gas deposits within zone of Kumdag uplifts; 
axis of uplifts goes up from west to east; structure of Kum- 
dag represents fold which is 11.5 km long, 5.5 km wide, and 
is composed of Tertiary formations; there are no gas caps 
over petroleum reservoirs; 18 petroliferous horizons are 
present; characteristics of oil; problem of petroleum migration 
and formation of traps. 


Gryazevye vulkany Azerbeidzhana ikh genezis i svyaz s 
gazoneftyanymi mestorozhdeniyami, A.A.YAKUBOV. Sovet- 
skaya Geologiya v 2 n 12 Dec 1959 p 52-63. Mud volcanoes of 
Azerbaidzhan, their genesis and relation to natural and 
petroleum deposits; mud voleanoes have no genetic relation 
to magmatic voleanoes; as rule mud voleanoes are confined 
to anticline axes in area of Tertiary and Cretaceous deposits ; 
gases of mud voleanoes show no difference from oil field 
gases; typical elements of oil field waters of Azerbaidzhan. 


K litologii krasnotsvetnoi svity neogena Tukemenii, I.M. 
ADEL’BERG, Z.G.KAPLAN, S.N.KOLYADNYI. Geologiya 
Nefti i Gaza v 3 n 10 Oct 1959 p 40-3. Lithology of red bed 
series of Neogene in Turkmenia; series is 2700 m thick and 
is represented mainly by sandy-argillaceous rocks; mineralogic 
study of rock forming minerals included optical and X-ray 
rnethod, electron microscope, and differential thermal analysis ; 
main rock mineral is represented by hydromica which ac- 
cumulated due to redeposition of lower formations of marine 
origin. 

K otsenke perspektiv neftegazonosnosti Uzbekistana, A.M. 
GABRIL’YAN, A.G.BABAEV. Geologiya Nefti i Gaza v 3 n 9 
Sept 1959 p 13-19. Estimation of gas and oil possibilities of 
Uzbekistan; Ferghana depression, Western Uzbekistan, and 
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Surkhan-Dar’ya depressions are considered as major petroleum 
regions; stratigraphic and structural features of each region, 
with reference to Bukhara depression, Gissar range, Kyzyl 
Kum and lower part of Amu Dar’ya valley. 


Kharakteristika porod-kollektorovy nizhnego mela Dzharka- 
ksogo i Karaulbazar-Sarytashskogo mestorozhdenii gaza i nefti, 
S.P.KORSAKOV. Razvedka i Okhrana Nedr v 25 n 10 Oct 
1959 p 18-23. Characteristics of Lower Cretaceous reservoir 
rocks of Dzharkak and Karaulbazar-Sarytash deposits of 
natural gas and petroleum; areal distribution of lithic fea- 
tures of reservoir rock designed to help in future trend of 
exploratory work in Bukhara-Khiva province of Uzbekistan. 


Kobystanskii kerit v ryadu drugikh tverdykh bitumov Yugo- 
Vostochnogo Kavkaza, V.V.VEBER, V.A.USPENSKII. Sovet- 
skaya Geologiya v 2 n 12 Dee 1959 p 112-18. Kobystan kerite 
in series of other solid bitumens of southeastern Caucasus; 
by classification characteristics, solid bitumens belong to 
transition forms from asphaltites and kerites to kerites; 
more intensely metamorphized bitumens are found in zones of 
relatively higher regional metamorphism of enclosing rocks. 


Nekotorye voprosy geologii yugo-vostoka Kuibyshevskogo 
Zavolzh’ya, L.N.ELANSKIJ, M.I.TOLKACHEYV. Geologiya 
Nefti i Gaza v 3 n 5 May 1959 p 44-9. Some problems of 
geology of southeastern part of Kuibyshev region, east from 
Volga; construction of isopachous maps using results of 
geophysical and geological studies; areas with increased thick- 
nesses of terrigenous deposits of Lower Carboniferous age 
are of particular interest as possible reservoir rocks. 


Nekotorye voprosy stratigrafii miotsena Zakarpatskogo pro- 
giba, O.S.VYALOV. Geologiya Nefti i Gaza v 3 n 8 Aug 
1959 p 39-43. Some problems of Miocene stratigraphy of 
Transcarpathian depression. 


Novye dannye o geologicheskom stroenii i gazoneftenosnosti 
severnoi chasti Fergany, G.M.ALADATOV. Geologiya Nefti i 
Gaza v 3 n 5 May 1959 p 19-22. New data on geologic struc- 
ture and prospects for petroleum and natural gas in northern 
part of Ferghana; northern part of intermountain depression 
of Ferghana is represented by monocline of Naryn; strati- 
graphic sequence includes Paleozoic, Mesozoic, Tertiary, and 
Quaternary formations; facies of Cretaceous and Poleogene 
Capone are most promising in southern part of Naryn mono- 
cline. 


Novye dannye o rasprostranenii peschanykh fatsii khadums- 
kogo gorizonta Tsentral’nogo Predkavkaz’ya, E.M.BORI- 
SENKO. Geologiya Nefti i Gaza v 3 n 11 Nov 1959 p 44-6. 
New data on distribution of sandy facies of Khaduma horizon 
of Central Cis-Caucasia; horizon is main gas reservoir in 
Stavropol region which has 35% of all natural gas reserves in 
Soviet Union; all structural traps within area of distribution 
of sandy facies contain gas. 


Novye dannye po geologicheskomu stroeniyu i perspektivam 
neftegazonosnosti zapadnoi chasti Srednei Azii, G.Kh. DIKEN- 
SHTEIN. Geologiya Nefti i Gaza v 3 n 5 May 1959 p 12-19. 
New data on geological structure and prospects for petroleum 
and natural gas in western part of Middle Asia; geology of 
area incorporating parts of Turkmenian, Uzbek, and Kazakh 
republics; marginal depressions, platform of Karakum, and 
West Turkmenian depression; details on prospective areas. 


O neftematerinskikh svitakh mezozoiskikh otlozhenii Zapad- 
nogo Uzbekistana, A.G.BABAEV. Geologiya Nefti i Gaza v 3 
n 5 May 1959 p 29-33. Source rocks in series of Mesozoic 
deposits of western Uzbekistan; all major petroleum and 
natural gas shows of region are associated with definite parts 
of Mesozoic sequence; however, oil shows are known also in 
older formations; petroleum and gas in Albian deposits repre- 
sent primary accumulation of hydrocarbons while Upper 
Cretaceous petroleum and gas migrated from Albian source 
rock; method of outlining promising areas for further ex- 
ploration. 


O perspektivakh gazoneftenosnosti Minusinskogo progiba, 
S.M.DOROSHKO, V.P.MARKEVICH. Geologiya Nefti i Gaza 
vy 3. n 9 Sept 1959 p 7-12. Oil and gas possibilities of Minu- 
sinsk depression; principal structural zones of region from 
standpoint of gas and oil prospects; Southern Minusinsk 
depression is considered more favorable than Northern Minu- 
sinsk and Nazarovo depressions. 


O rasprostranenii i usloviyakh zaleganiya nizhnepermskikh 
otlozhenii severo-vostochnogo Donbassa, G.D.KIREEVA, V.P. 
STUPAKOYV. Geologiya Nefti i Gaza v 3 n 12 Dec 1959 p 
19-22. Distribution and bedding conditions of Lower Permian 
deposits in northeastern Donets basin; study resulting in loca- 
tion of zone of small folds; information obtained is used in 
outlining trend of prospecting for natural gas. 


O regional’noi neftegazonosnosti nizhnego al’ba yuzhnykh 
raionov SSSR, M.S.BURSHTAR, V.D.IL’IN, V.B.NEIMAN. 
Geologiya Nefti i Gaza v 3 n 6 June 1959 p 19-23. Regional 
character of occurrences of petroleum and gas in Lower 
Albian of southern Soviet Union; similarity between deposits 
of eastern Caucasian foreland and those of western Uzbekistan 
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indicates that deposits on central Kara Kum platform and 
slopes of platform may contain similar prolific reservoir rocks ; 
correlation is based on paleontologic evidence. 


O  stratigraficheskom raschlenenii maikopskikh otlozhenii 
Zapadnoi Kubani, G.V.DEMENT’EVA. Geologiya Nefti i Gaza 
v3n7 July 1959 p 25-32. Stratigraphy of Maikop deposits in 
Western Kuban region; threefold division of Maikop deposits 
is based on paleontological pollen analysis and mineralogical 
criteria. 


O strukturnoi zonal’nosti solyanokupol’noi oblasti Severnogo 
Prikaspiya, G.E.A.AIZENSHTADT. Geologiya Nefti i Gaza v 
3 n 8 Aug 1959 p 18-18. Zonal structure of Northern Caspian 
coastal salt dome province; seven types of salt domes, three 
subtypes, and their areal distribution; relation of salt domes 
to regional tectonic deformation and formation of petroleum 
traps. 

O zonal’nom rasprostranenii neftyanykh zalezhei Tatarii, 
A.M.MEL’NIKOV. Geologiya Nefti i Gaza v 3 n 10 Oct 1959 p 
25-9. Zonal distribution of oil pools in Tataria; five zones are 
outlined and characterized by specific stratigraphic and struc- 
tural affiliation of oil pools and recommendations are given 
for future explorations. 


Osnovnye cherty tektoniki Eisko-Berezanskogo gazonosnogo 
raiona, M.P.PUSTIL’NIKOV. Geologiya Nefti i Gaza v 3 n 8 
Aug 1959 p 8-12. Principal tectonic features of Hisk-Berezan 
gas-bearing area; area comprises western part of Scythian 
platform; there are three major anticlinal and_ synclinal 
zones; features of adjoining region; seismic prospecting has 
lead to discovery of large gas deposits in Lower Cretaceous 
age on anticlines; reasons for observed gas distribution. 


Osnovnye problemy neftegazonosnosti Zapodnogo Kazakhs- 
tana, G.E.AIZENSHTADT, N.K.TRIFONOV, N.N.CHEREPA- 
NOV. Sovetskaya Geologiya v 2 n 9 Sept 1959 p 56-69. Basic 
problems of prospects for petroleum and natural gas in West- 
ern Kazakhstan; prospects of further exploration in Mesozoic 
salt domes, upper Permian, in interdome zones, and subsalt 
sediments in peripheral portions of depression; most favorable 
formations are indicated; tectonic problems of Mangyshlak 
and Ustyurt regions and plan of geological prospecting and 
geophysical exploration. 


Osobennosti geologicheskogo stroeniya nizneshchigrovskikh 
sloev Saratovskogo Povolzh’ya, V.V.BUSLOV. Geologiya Nefti 
i Gaza v 3 n 9 Sept 1959 p 35-43. Characteristics of geological 
pattern of Nizhneshchigrovskie (Frasnian) strata in Saratov- 
Volga region; interpretation of structure and _ stratigraphic 
sections, and location of petroleum-bearing rocks. 


Osobennosti razreza terrigennykh otlozhenii nizhnego kar- 
bona severozapodnoi Bashkirii, A.Ya.VISSARIONOVA. Geolo- 
giya Nefti i Gaza v 3 n 6 June 1959 p 29-33. Peculiarities of 
sequence of Lower Carboniferous terrigenous deposits of 
northwestern Bashkiria; correlation, lithology, thicknesses, 
stratigraphic position, and areal distribution of terrigenous 
sandy deposits; most prospective area for petroleum is north- 
western region of platform part of Bashkiria. 


Perspektivy gazoneftenosnosti mezhdurech’ya Ural-Volga, 
T.N.DZHUMAGALIEV. Sovetskaya Geologiya v 3 n 6 June 
1960 p 938-104. Outlook for oil and gas in region between Ural 
and Volga rivers; review of oil and gas showings and specific 
features of sedimentation and structural-tectonic environment 
of region; detailed stratigraphic scheme of supersaline de- 
posits; on basis of comparative estimation of oil and gas dis- 
tribution within Ural-Volga region detailed geological explora- 
tion operations are planned with favorable areas indicated. 


Plastovye vody mestorozhdenii Karachukhur-Zykh, E.L. 
ZARGARYAN. Geologiya Nefti i Gaza v 3 n 12 Dec 1959 p 
31-6. Formation waters of Karachukhur-Zykh oil field; results 
of 5000 formation water analyses indicate rhythmical decrease 
of mineralization with depth; this depends on rhythmical 
character of sedimentation, lithology of rocks, saturation with 
hydrocarbons, and biochemical processes; amount of Cl-, Nat, 
K+, Ca++, Mg++ and microelements decreases with depth, while 
that of carbonates, bicarbonates, naphthenic acids and boron 
increases. 


Problema genezisa nefti i gaza Timano-Pechorskoi nefte- 
gazovoi provintsii, V.A.KKALYUZHNYI. Sovetskaya Geologiya 
v 2 n 11 Nov 1959 p 80-95, plate. Problem of oil and gas 
origin in Timan-Pechora petroleum province; author reports 
presence of rocks lying below Domanik horizon and _ alter- 
nating with arenaceous collectors containing oil and gas accu- 
mulations. 


Raschlenenie i korrelyatsiya karbonatnykh tolshch, O.M. 
MKRTCHYAN. Geologiya Nefti i Gaza v 3 n 12 Dee 1959 p 
23-8. Division and correlation of carbonate series of rocks; 
problems encountered in study of upper Devonian petrolifer- 
ous series of Volga-Urals regions; regional regularities in 
change of thickness of definite units. 


Sovremennaya struktura Predkavkaz’ya i stepnogo Kryma, 
A.N.SHARDANOV. Geologiya Nefti i Gaza v 3 n 9 Sept 1959 
p 19-25. Present structure of geological pattern of Cis- 
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Caucasus and Crimea plain; structural elements of Scythian 
platform; zones favorable for accumulation of petroleum and 
natural gas. Fiber _ 

ific Features of Geological Structure o atform Re- 
Pica Soviet Union in Relation to Their Oil and Gas Satu- 
ration, M.F.MIRCHINK, A.A.TROFIMUK, K.R.CHEPIKOV. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 Sec I p 525-38. Russian and East Siberian platforms are 
oldest; four large oil and gas bearing regions of Russian 
platform are: Volga-Urals, Tyman-Pechora, Caspian and 
Dnieper-Don; East-Siberian platform includes deposits ranging 
in age from Sinian to Tertiary. 

Stroenie fundamenta Severnoi Turkmenii i Karakalpakii po 
dannym geofizicheskikh issledovanii, D.P.KASATKIN. Sovet- 
skaya Geologiya v 3 n 1 1960 p 10-33. Geological structure 
of basement of northern Turkmenia and Karakalpakia and 
adjoining regions from geophysical data; metric survey meth- 
ods; structural and tectonic pattern obtained predetermines 
trend of prospecting exploration work for oil and gas. 


“Struktury bez kornei’ stalingradskogo tipa, G.A.-BRAZH- 
NIKOV. Geologiya Nefti i Gaza v 3 n 10 Oct 1959 p 21-4. 
“Structures without roots” of Stalingrad type; short anti- 
clines with axes rapidly plunging in two opposite directions 
contain less oil traps with depth, because of transition to 
monoclines at deeper levels; formation of asymmetrical anti- 
clines due to faulting of crystalline basement, taking into 
account structural peculiarities during petroleum prospecting. 


Tektonicheskoe razvitie skladki Kum-Dag vy verkhnem oli- 
gotsene, T.V.SHVARTS. Geologiya Nefti i Gaza v 3 n 5 May 
1959 p 22-9. Tectonic development of Kum-Dag fold in Upper 
Pliocene of Turkmenistan; fold is 12 km long 6 km wide, has 
amplitude of 500 m, and consists of clayey sand formations 
and red beds of Tertiary age; system of faults transects fold 
forming series of traps; rate of accumulation of sediments. 


Usloviya formirovaniya neftyanykh mestorozhdenii Pre- 
dural’skoi depressii, D.F.SHAMOV. Geologiya Nefti i Gaza v 
3 n 8 Aug 1959 p 30-5. Condition of formation of petroleum 
deposits of Cis-Uralian depression; presence of rocks with 
higher bitumen content indicates that conditions of petroleum 
formation in depression were more favorable than in other 
places; role of lithologic and tectonic factors in process of 
petroleum formation. 


Usloviya formirovaniya zalezhei nefti i gaza v paleozoiskikh 
otlozheniyakh blizhnego Saratovskogo Zavolzh’ya, S.P.MAKSI- 
MOV, A.LIVANOV, V.A.KIROV. Geologiya Nefti i Gaza v 
3 n 12 Dee 1959 p 1-8. Conditions of formation of oil fields 
and natural gas in Paleozoic deposits of western part of 
Transvolga region near Saratov; accumulation of oil and gas 
in Givetian and Lower Carboniferous deposits is subject of 
differential entrapment of hydrocarbons in series of traps 
during lateral migration; time involved in filling of trap; 
prospective areas. 


Texas. Depositional and Structural History of Northwest Hart- 


burg Field, Newton County, Texas, M.BORNHAUSER. Am 
Assn Petroleum Geologists—Bul v 44 n 4 Apr 1960 p 458-70. 
Geology of field discloses relation between sedimentation and 
structural development, and illustrates local structural type 
occurring in, and being characteristic of Gulf Coast producing 
and structural trend; Hartburg flexure has been traced for 
distance of 125 mi; main producing formation of field, en- 


countered at average depth of 7425 ft, is Nodosaria sand of 
lower Frio age. 


Mexia-Taleco Fault Line in Hopkins and Delta Counties, 
Texas, D.S.HAGER, C.M.BURNETT. Am Assn Petroleum 
Geologists—Bul v 44 n 3 Mar 1960 p 316-56. Study of time of 
various movements along fault zone after Paluxy time, and 
quiescent periods; stratigraphy of Jurassic, Cretaceous, and 
Tertiary sediments; oil accumulation in Sulphur Bluff field 
is trapped by closed structure on upthrown side of front Sul- 
phur Bluff fault; details by separate fields. 


Theory. See also Geology—Geomorphology ; Geology—Tectonies ; 


Geology—Theory; Mineralogy. 


Can Petroleum be of Pedogenic Origin, R.B.CATE, Jr. Am 
Assn Petroleum Geologists—Bul v 44 n 4 Apr 1960 p 423-32. 
Hypothesis that podzolization may involve catalytic trans- 
formation of some of organic matter to bituminous sub- 
stances; somewhat similar materials do occur in soils, and 
soil organic matter does move downward through profile; 
organic podzolizing agents appear to be derived mainly from 
leaf exudates and decomposing leaves, as well as from root 
and bacterial exudates and decomposition. 


Effect of Sea Water on Properties of Liquid Hydrocarbons 
G.V.CHILINGAR. Am Assn Petroleum Gevloginte—2anl v 43 
n 12 Dee 1959 p 2860-1. Study of properties and composition 
of liquid hydrocarbon mixture after one yr of agitated storage 
with sea water to find out whether liquid hydrocarbons change 
with time as result of contact with sea water or not. 


Estado actual del problema del origen del petroleo y gas 
y el proceso de su acumulacion, I.0.BROD. Asociacion Mexi- 
cana de Geologos Petroleros—Boletin vy 12 n 3-4 Mar-Apr 
1960 p 103-44, map, 2 tables. Present state of problem of 
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origin of petroleum and process of petroleum accumulation ; 
source: rocks, | syngenetic and epigenetic producing series; 
favorable regional conditions for accumulation of petroleum 
and gas; migration of petroleum. 


Estimation of Relative Maximum Depths of Burial, G.D. 
HOBSON. Inst Petroleum—J v 46 n 435 Mar 1960 p 89-90. 
Information on relative amounts of cover which have been 
removed may serve to determine amount of regional tilting, 
or of possible differences in maximum temperature and pres- 
sure due to differences in maximum depth of burial, and 
these may account for differences of post depositional origin 
in characteristic of rocks; change in density is associated 
with change in seismic velocity. 


Eugeosynclines as Potential Oil Habitats, E.KUENDIG. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 See 1 p 461-74 (discussion) 474-9; see also Philippine 
Geologist v 14 n 2 June 1960 p 54-72, 1 plate. Attempt is made 
to coordinate various aspects of development of geosyncline, 
general definition of which is based mainly on orogenic 
rather than on sedimentological features; miogeosynclines 
and eugeosynclines are distinguished; eugeosynclines have but 
few prospects. 


Geochemical Analysis of Italian Oils and Asphalts, U. 
COLOMBO, G.SIRONI. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See I 1959 p 177-203 (discus- 
sion) 203-5. Seventy oil and asphalt shows from continental 
Italy and Sicily were subdivided according to five geographical 
regions, which broadly correspond to geologic provinces; geo- 
chemical method employed consists of fractionation of oils 
and asphalts into their different constituents, and of analysis 
of oily components. 


Keys to Mystery of Crude Oil, H.M.SMITH, H.N.DUNNING, 
H.T.RALL, J.S.BALL. Am Petroleum Inst—Proc v 39 See 3 
1959 p 433-65. Theories regarding origin of petroleum; studies 
are considered on nitrogen compounds, porphyrins, trace ele- 
ments, and sulphur compounds, hydrocarbons in gasoline, 
middle distillate, and heavy-oil boiling ranges, olefins, aroma- 
tics, chromatography, and thermal diffusion. 107 refs. 


Minimum Conditions for Migration of Oil in Water-Wet 
Carbonate Rocks, B.C.ASCHENBRENNER, C.W.ACHAUER. 
Am Assn Petroleum Geologists—Bul v 44 n 2 Feb 1960 p 
235-438. Oil can not migrate either under hydrostatic or 
hydrodynamic conditions unless displacement pressure exceeds 
entry pressure of pore interconnections; logarithmic mean 
values for pore and throat size were used together with repre- 
sentative average values for crude oil and brine to estimate 
minimum conditions for migration of oil through water-wet 
carbonates. 


Obrazovanie metana mikroorganizmami v neftyanykh mesto- 
rozhdeniyakh, B.A.EKZERTSEV. Geokhimiya n 4 1960 p 
362-70. Formation of methane by microorganisms in petroleum 
deposits; laboratory experiments show that one of chief 
methane sources in deposit is an anaerobic decay of petroleum 
under influence of vital activity of microorganisms; certain 
amount of methane is apparently formed as result of bio- 
chemical processes of carbon dioxide reduction by molecular 
hydrogen; pure cultures of bacteria are isolated which under 
laboratory conditions destroy petroleum, forming methane, 
hydrogen, carbon dioxide, and nitrogen. 


Obrazovanie tyazhelykh gazoobraznykh uglevodorodov pri 
anaerobnom' razlozhenii organicheskikh veshchesty, HE.N. 
BOKOVA. Geologiya Nefti i Gaza v 3 n 8 Aug 1959 p 44-7. 
Formation of heavy gaseous hydrocarbons during anaerobic 
decay of organic matter; results of experiments indicated 
that ethane, propane, and butane are produced during anaero- 
bie decay of organic matter; concentration of heavy hydro- 
earbons in gaseous products of decay is 10-+10-°%; role of 
process is genesis of petroleum and aspects of geochemical 
prospecting for petroleum. 


Po povodu obrazovaniya nefti v karbonatnykh porodakh, 
N.A.KUDRYAVTSEV. Sovetskaya Geologiya v 2 n 8 Aug 
1959 p 113-25. Problem of formation of oil in carbonate rocks ; 
arguments in favor of oil formation in carbonate rocks are 
analyzed and recognized as unsound; study of rock fracturing 
showed that oil always penetrates along fissures into calcare- 
ous: rock; presence of bitumen in oolites is explained by 
metasomatism. 


Possible Uses of Clay Minerals in Search for Oil, C.E. 
WEAVER. Am Assn Petroleum Geologists—Bul v 44 n 9 
Sept 1960 p 1505-18. In Upper Mississippian and Lower Penn- 
sylvanian of Mid-Continent, clay suites reflect source areas 
and tectonic history; many formations in this interval con- 
tain distinctive clay suites which can be used for identifica- 
tion; clay mineral suites are related to depositional environ- 
ments; available data suggest that there may be some relation 
between hydrocarbon production and expanded clay minerals. 


Relationship of Primary Evaporites to Oil Accumulation, 
L.L.SLOSS. World Petroleum Congress, Fifth—Proc New 
York, NY June 1959 Sec I 1959 p 123-38. Primary evaporites 
are found. in both basin and stable shelf associations; among 
basinal evaporites there are basin-center evaporites, commonly 
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characterized by chlorides, and basin margin evaporites, peri- 
pheral to either reefs or banks and typically dominated by 
sulphates; oil and gas are related to both, with major accu- 
mulations more likely in connection with base margin type. 


Ubiquity of Petroleum, K.K.LANDES. Am Assn Petroleum 
Geologists—Bul v 44 n 8 Aug 1960 p 1416-19. It is suggested 
that petroleum in earth’s crust has evolved from hydrocarbons 
produced by plants and animals, notably phytoplankton, de- 
posited along with fine inorganic sediment on floor of peri- 
odically subsiding basins; factors controlling relative amount 
of commercial oil and gas trapped per cu mi of present basin 
sediments; oil and gas deposits in normal sedimentary basin 
are natural and inevitable result of geological processes that 
operated in that basin. 


West Germany. Mechanism of Salt Migration in Northern Ger- 
many, F.TRUSHHEIM. Am Assn Petroleum Geologists—Bul 
v 44 n 9 Sept 1960 p 1519-40. Permian salt structures of 
Northern Germany are classified into salt pillows, salt stocks, 
salt walls, and extrusions along fissures; they are accom- 
panied by primary, secondary, and third-order peripheral 
sinks; halokinetic movements have taken place in essentially 
continuous and autonomous fashion from Triassic to present 
day; absolute rate of flow of salt averages 0.3 mm per yr. 


Structural Development of Northwest German Salt Domes 
and Their Importance for Oil Accumulation, G.RICHTER- 
BERNBURG, W.SCHOTT. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 Sec 1 p 81-93 (discussion) 938-4. 
Geological conditions necessary for accumulation of petroleum 
with respect to sedimentary deposits, tectonic structures, and 
salt structures; geological interpretation and importance of 
diapirism ; comparison of salt dome areas and sedimentary 
troughs, as found in northwest Germany. 


Tectonics and Oil Migration in Oil Fields of Gifhorn 
Trough, Northwest Germany, F.HECHT. World Petroleum 
Congress, Fifth—Proc New York, NY June 1959 See I 1959 
p 155-74 (discussion) 174-6. Pre-Cretaceous tectonic move- 
ments, orogeny as well as halokinesis, have determined struc- 
ture and sedimentation in Gifhorn trough, it is basin of 
synsedimentary subsidence containing thick sequence of Juras- 
sic sediments; development of anticlines, peripheral fault sys- 
tems, salt plugs, angular unconformities, and facies changes 
has resulted in great variety of oil traps. 


PETROLEUM GEOPHYSICS. See Geophysics; Petroleum Ge- 
ology; Petroleum Prospecting. 


PETROLEUM INDUSTRY 


See also Natural Gas; Operations Research; also all subject 
headings beginning with Oil and Petroleum. 


Fast Way to Evaluate Reserves, H.A.LHARTSOOK. Oil & 
Gas J v 58 n 13 Mar 28 1960 p 200, 202, 204. Derivation of 
equations for calculating constant percentage production de- 
cline, discounted value at initial time of this investment, 
operating cost in any year, and estimated total net income 
in any one year; equation for calculating reserves; example 
problem. 


Forecast-Review Issue. World Oil v 150 n 3 Feb 15 1960 
87 p between p 3 and 189. Data on supply and demand, ex- 
ports and imports, crude oil and gasoline prices, refinery 
operations, exploratory activities, drilling, and production in 
United States and Canada, with reference to world crude pro- 
duction. 


1959 Demand 20,555,000 b/d. World Petroleum v 31 n 1 Jan 
1960 p 37-9. Trend of demand for petroleum by major geo- 
graphical areas; world demand for crude petroleum and hy- 
drocarbon liquids rose 6.9% in 1959; outlook for 1960 is for 
6% inerease to 21,789,000 bbl daily. 


1960 International Outlook Issue. World Oil v 151 n 3 Aug 
15 1960 p 91-294. Statistics on completions and footage, pro- 
duction, geophysical work, demand and crude reserves; details 
on supply and demand; and forecast of drilling in United 
States; development by countries of world. 


Oil’s Next 10 Years. Oil & Gas J v 57 n 53 Dec 28 1959 
p 149-50, 152, 156-8, 160-1. It is estimated that 30 million bbl 
per day of oil products will be consumed in 1970; inland 
energy consumption 1948-58, and forecast for 1970; relation- 
ship between economic growth and energy growth. 


Some Major Determinants of Future Oil Requirements and 
Supplies, W.J.LEVY, M.LIPTON. World Petroleum Congress, 
Fifth—Proe New York, NY June 1959 Sec IX p 11-23 (dis- 
cussion) 45-51. Looking ahead to 1975, rates of growth in per 
capita energy consumption are postulated for Western Europe 
and rest of world which appear compatible with earlier his- 
torical experience in North America; oil consumption is ex- 
pected to expand at rate of 5.6% per annum and reach 41 
million bpd by 1975. 


Sources of Statistical Information for Petroleum Industry, 
M.M.ROCQ. World Petroleum Congress, Fifth—Proe New 
York, NY June 1959 See IX p 159-74. Review of petroleum 
industry publications by country of origin, and their statistical 
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content, with emphasis on those of United States and Canada ; 
reports of United Nations, World Power Conference, inter- 
national unions, and Office of European Economie Cooperation. 


World Oil Demand in 1960 Will be Nearly 22 Million Bar- 
rels Daily. World Petroleum v 31 n 10 Sept 1960 p 45-7. World 
demand for petroleum is expected to rise by 6.8% in 1960, as 
compared with 6.9% and 5.1% for 1959 and 1958, respectively ; 
eastern hemisphere demand continues to rise more rapidly 
than western hemisphere; Latin America and Canada are ex- 
pected to increase consumption at greater rates than United 
States; Germany will replace France as largest consumer in 
Europe; estimated world consumption and flow of crude. 


World Processing Continues Rise, W.C.UHL. World Petro- 
leum v 31 n 8 July 15 1960 p 56-9. Tabulated data on world 
trends and shifts in refining industry, refining expansions, 
processing plant investments, trends in refining processes, 
plant construction, and major processing capacities. 


World Wide Oil Report. Oil & Gas J v 57 n 58 Dec 28 1959 
p 90-134, 137. Statistics on reserves, number of wells, produc- 
tion, and refining by countries of world. 


Accident Prevention. See Oil Well Drilling—Accident Preven- 
tion; Petroleum Refineries—Accident Prevention. 


Accounting. Introduction to Pipe Line Accounting, H.D. 
GEIGER. Nat Assn Accountants—Bul v 41 n 12 Sec 1 Aug 
1960 p 53-65. It is suggested that oil pipe lines are plant 
facility by nature, common carrier by law, and combination 
of two in practice; financial statements and accounting rec- 
ords must conform to classification prescribed by Interstate 
Commerce Commission; items reviewed are property accounts 
and depreciation; material and supplies; operating oil supply, 
and pipe line allowances; reports required by Commission ; 
Consent Decree and report; revenues and expenses ; inventory ; 
problem of line losses. 


Argentina. Private Companies Aid YPF. World Petroleum v 31 
n 7 July 1960 p 59-60, 64, 66, 69. Major developments in 
Argentine oil industry since change in 1958 of government 
petroleum policy; geological and geophysical work have 
greatly increased; drilling completions and projected drilling ; 
production for 1960 estimated to be 193,989 bpd; major pro- 
ducing areas and fields; pipe lines, refineries, demand, activi- 
ties of major operators. 


Brazil. Brazil... Land of Opportunity, E.C.ODEN, R.SCHIF- 
FINO. Petroleum Engr v 32 n 6 June 1960 p C6-9. Economic 
factors influencing petrochemical consumption; demand for 
LPG being used for domestic purposes is increasing at rate 
of more than 20%/yr; problem of raw materials; potential 
petrochemical consumption. 


Bulgaria. Neft i nefteprodukty v narodnom khozyaistve Bol- 
garii, G.DZHAMBOV. Neftyanoe Khozyaistvo v 37 n 11 Nov 
1959 p 11-13. Petroleum and petroleum products in economy 
of Bulgaria; discovery of oil field near Varna; construction 
of refinery at Rusa, and volume of exploratory activities. 


Canada. Annual Canadian Section. Oil & Gas J v 58 n 33 Aug 
15 1960 35 p between p 118 and 161. Following group of 
papers included: Gas Exports to Spur Future Canadian 
Growth, G.KINNEY, 114-17; Canadian Refiners Are Marking 
Time, D.H.STORMONT, 118-20; Gas Will Put Canadian Op- 
erators in Black—in 3 Years, C.O.NICKLE, 121-3; Eastern 
Canada Has New Exploratory Target—Oil in Trenton Syn- 
clines, R.J.BURGESS, 124-30; Continuous Seismie Profile— 
New Far North Exploration Tool, A.E.PALLISTER, 132-5; 
Well Servicing in Canada Poses Special Problems, C.R. 
OLSON, L.H.STEWART, 136-40; Canadian Explorers Ponder 
New Province—Central British Columbia, H.P.TRETTIN, 
142-8; Helicopter Geology is Faster, Cheaper When Going is 
Tough, J.A.WALPER, 150-2; New Light on Isopach Residue 
Values, W.F.STACKLER, 153-9; Canadian Gas-Processing 
Plant Will Be Joint Effort of 26 Operators, 160-1. 


Canada’s Petrochemicals—No Slowdown in Sight. World 
Petroleum v 31 n 5 May 1960 p 76, 78, 80. Petrochemical 
supply, demand and productive capacity are all maintaining 
rapid rates of increase and will continue to do so in foresee- 
able future; demand has risen from 1.3 to 2.25 billion lb/yr; 
production growth has averaged 19% per yr; most of growth 
has been sulphur as slurry or H2S to markets in Midwest 
or Great Lakes; growth areas in plastics and resins. 


China. Neftyanaya promyshlennost Kitaiskoi Narodnoi Respub- 
liki, M.M.NOVIKOV. Neftyanoe Khozyaistvo v 37 n 6 June 
1959 p 10-14. Petroleum Industry of Chinese Peoples Republic ; 
characteristics of petroliferous areas; petroleum prospecting, 
data on petroleum production, and expected expansion of 
petroleum industry. 

Neftyanata promyshlennost Kitaiskoi Natodnoi Respubliki 
na krutom pod”eme, C.T.LI. Neftyanoe Khozyaistvo v 37 n 11 
Nov 1959 p 6-10. Rise of petroleum industry in Chinese 
Peoples Republic; output of crude oil in 1958 was 2,260,000 
tons, and in 1959 8,500,000 tons; 92 types of petroleum prod- 
ucts are manufactured. 


Ten Years’ of Red China Oil, G-.ROSU. World Petroleum v 
30 n 12 Nov 1959 p 94-9. China’s sedimentary basin, nearly 


PETROLEUM INDUSTRY—Continued 


1,000,000 sq mi, covers 28% of country ; 12% of basin is pros- 
pected; 14 of 33 large oil bearing zones are well known ; 
proven reserves are 200 million tons; current output is 80,000 
bbl per day; 1964 target is 800,000 bbl per day. 


Europe. European Petrochemical Capacity is Zooming. Oil & 


Gas J v 58 n 44 Oct 31 1960 p 99-100. Summary of some 
of more important construction projects under way or an- 
nounced in European countries outside Soviet orbit. 


Towards New Energy Pattern in Europe. World Petroleum 
vy 31 n 4 Apr 1960 p 78-9, 108. Excerpts of first report of 
Energy Advisory Commission of Organization for European 
Economic Cooperation with particular references to oil and 
gas; prospective energy requirements and supplies of Western 
Europe and economical, financial, and political problems 
linked with future development in field of energy; consump- 
tion, production and supplies of various energy sources. 


Great Britain. UK Petroleum Industry—1959, C.W.WOOD. 


World Petroleum v 31 n 2 Feb 1960 p 44-6. Percentage of 
petroleum in fuel use increased from 15.1 to 19.2, motor fuel 
consumption rose 8%, fuel oil up 33% over 1958, and refinery 
capacity reached 44.8 million tons annually. 


Gulf Coast. Gulf Coast Petrochemical Industry, C.W.KING. 


Petroleum Engr v 31 n 12 Nov 1959 p C6-8. Data on selected 
major organie petrochemicals produced on Gulf Coast; capaci- 
ties of refineries, natural gasoline plants, and data on re- 
serves; it is predicted that Gulf Coast petrochemical industry, 
following industry trend, will expand at decreasing rate 
through 1965. 


India. India Invites Oil Capital, E.V.CORPS. Petroleum Engr 


v 32 n 9 Aug 1960 p B59-60, 62, 67-8. History of prospecting 
and development of oil in India; in 1959 regulations regarding 
concessions were amended to attract foreign capital; produc- 
tion and outlook of Indian oil fields; activities of Oil and 
Natural Gas Commission. 


India Shooting for Oil Expansion. Oil & Gas J v 58 n 11 
Mar 14 1960 p 118-19. Present crude production of 8500 bbl 
daily fills less than 8% of local demand; domestic production 
is expected to increase to 65,000 bbl daily when pipe line 
outlet, from Nahorkatiya and Moran fields in Assam, is com- 
pleted; with revised oil law Indian Government is attempting 
to get foreign firms to come in and help develop local industry. 


India’s Changing Oil Policy. Petroleum v 23 n 8 Aug 1960 
p 3807. Petroleum consumption in India is expected to rise to 
14,000,000 tons by 1966 and 25,000,000 tons by 1971; domestic 
production of crude oil is 500,000 tons/yr and this is expected 
to go up to 4,000,000 tons/yr by 1965; aim of Government is 
to make industry as whole more independent of overseas com- 
panies. 


Latin America. Oil’s Struggle in Western Latin America, J.E. 


RASSMUSS. World Petroleum v 30 n 18 Dee 1959 p 47-9, 88. 
Developments in exploration, drilling and production as 
affected by government policies in Colombia, Ecuador, Bolivia, 
Peru, and Chile; reference to individual fields and companies. 


Laws and Regulations. See Petroleum Laws and Regulations. 
Mexico. Mexico Has Active Program of Oil and Gas Develop- 


ment, L.J.LOGAN. World Oil v 150 n 6 May 1960 p 162-4, 166, 
168, 170. Characteristics of producing oil fields, gasoline 
plants, and refineries managed by Petroleos Mexicanos, Mex- 
ico’s government oil company. 


Pemex Progress in Mexico. World Petroleum v 31 n 10 
Sept 1960 p 64-5, 68. Exploration has increased and there is 
tendency to test older and deeper formation; natural gas pipe 
line network is under construction to supply all industrial 
centers; production, prospects and development of Poza Rica 


district and Tampico area; refining and production of petro- 
chemicals. 


Patents. Annual Review of USA Patents on Petroleum Refin- 


ing and Processing, H.HEINEMANN, P.A.LEFRANCOIS. 
World Petroleum v 31 n 8 July 15 1960 p 76-7, 80-2. In more 
than 500 patents evaluated is increasing emphasis on feed 
preparation and on processes converting crude oil fractions to 
products other than gasoline; patents on catalytic reforming, 
hydrogenation and dehydrogenation, alkylation, isomerization, 
desulphurization, and refining. 


Philippine Islands. Philippine Islands, B.M.GOZON. Petroleum 


Engr v 32 n 11 Oct 1960 p E2-9. Set-up of Philippine Petro- 
leum Code and conditions of exploration, exploitation, refining, 
and pipe line concessions; deep and shallow exploratory 
wells; operating and projected refineries. 


Soviet Union. Neftedobyvayushchaya promyshlennost soyuznykh 


respublik i ekonomicheskikh raionoy v semiletii, D.I.NOTKIN. 
Neftyanoe Khozyaistvo v 37 n 9 Sept 1959 p 1-7. Petroleum 
producing industry of union-republics in economic regions dur- 
ing 7 yr period (1959-1965); data on expected output of 
petroleum and natural gas, introduction of electric drill, prep- 
azation of rotary mud, and petroleum reservoir engineering. 


Razvitie neftyanoi i gazovoi promyshlennosti Ukrainsk vi 
SSR v 1959-1965 gg, N.A.GOREV, V.M.BAEVICH. Natkence 
Khozyaistvo v 37 n 7 July 1959 p 7-12. Development of petro- 
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leum and gas industry of Ukrainian SSR during period of 
1959-1965; statistics on output and consumption of different 
types of fuel and outlook for future development of oil 
fields, pipe lines, and refining facilities. 


Russian Oil Competition. World Petroleum v 31 n 10 Sept 
1960 p 52-3, 134. Sale of crude to Cuba, Ceylon and India at 
prices below world prices; Soviet pricing policy and oil trade 
agreements. 


Second Baku Is Big Bear in Soviet Oil Production, and It’s 
Still Growing. Oil & Gas J v 58 n 15 Apr 11 1960 p 100-1. 
Region between Volga River and Ural Mountains will provide 
Soviet Union with 75% of production in early 1960’s; out of 
3550 mi of pipe line scheduled for construction, 1277 mi will 
consist of crude and products lines; production goal is of 
2,880,000 bbl daily. 


Za kompleksnoe razvitie neftepererabatyvayushchei i khimi- 
cheskoi promyshlennosti, V.S.FEDOROV. Neftyanoe Khoz- 
yaistvo v 37 n 3 Mar 1959 p 1-7. Combined development of 
petroleum refining and chemical industry; development of 
industry between 1959 and 1965 as outlined by 21st Congress 
of Communist Party. 


Zadachi tekhnicheskogo progressa neftedobyvayushchei 
promyshlennosti v svete reshenii 21 s’ezda KPSS, F.A.TRE- 
BIN. Neftyanoe Khozyaistvo v 87 n 5 May 1959 p 1-6. Prob- 
lems of technical progress of oil-producing industry in light 
of resolutions made by 21st Congress of Communist Party of 
Soviet Union; data on expected achievements of petroleum 
producing industry by 1965. 


Spain. Spain Seeks Bigger Role in Petroleum, E.RECASENS. 
Petroleum Engr v 32 n 10 Sept 1960 p El-11. ‘‘Hydrocarbon 
Law”’ of 1958 sets out three zones of Spanish territories and 
rules for stages of progressive work in these zones; new law 
has introduced 50:50 system; taxes and some expenses are 
deducted before 50% payment; awarding of exploration per- 
mits; regions of continental Spain having petroleum interest; 
petroleum refining and petrochemicals; distribution facilities. 


See Petroleum Laws and Regulations. 


Can We Salvage Another 44 Billion Barrels? 
P.D.TORREY. Oil & Gas J v 58 n 24 June 13 1960 p 97-102. 
Future petroleum will come from new recovery methods like 
in-situ. combustion and miscible phase flooding; data on 
United States and world oil reserves as of Jan 1 1960. 


Construction Boxscore Oil, Gas and Petrochemical Process- 
ing Plants. Petroleum Refiner v 39 n 1 Jan 1960 p 229-38. 
Statistics includes data on daily capacity, estimated cost, 
status, and probable completion. 


Nation’s Reserves Climb to New Highs. Oil & Gas J v 58 
n 12 Mar 21 1960 p 71-3. Total United States reserves of crude 
oil on Jan 1 1960 are 31,719,347,000 bbl; net gain in crude 
figures between 1959 to 1960, hit 1.18 billion bbl, and gas 
reserves 8.4 trillion cu ft; revisions rather than discoveries 
account for most of gains. 


Review Forecast Section. Oil & Gas J v 58 n 4 Jan 25 
1960 71 p between p 141-240. Statistics on oil wells drilled in 
1959 and forecast for 1960; production of crude oil and natu- 
yal gas; growth of reserves; refining and pipe lining; ex- 
ploratory trends. 


US Hydrocarbon Reserves Set New Record, D.E.LAM- 
BERT. World Oil v 150 n 5 Apr 1960 p 119-21. Proved re- 
coverable crude oil and natural gas liquids reserves totaled 
38.2 billion bbl on Dee 31 1959, up 1.5 billion bbl over 1958— 
13.3 yr supply at Dec 31 production rates; annual liquid 
hydrocarbon production totaled 2.87 billion bbl, up 154 million 
bbl over 1958 total; estimated proved recoverable reserves of 
natural gas in United States by states; new reserves at end 
of 1959 totaled 262.6 trillion cu ft. 


US Oil Resources: Past, Present, and Future, P.D.TORREY. 
Petroleum Engr v 32 n 7 July 1960 p B52-3, 59, 62, 64. 
Future recovery from existing oil fields in United States 
may be as much as 90 billion bbl; application of new recovery 
methods will result in recovery of substantial part of total 
oil content, particularly in fields of fairly recent discovery ; 
oil resources of United States as of Jan 1 1960; proved oil 
reserves and rank of most important countries in 1946 and 


1959. 


What’s Ahead for Sixties? M.P.VENEMA. Oil & Gas J v 

58 n 13 Mar 28 1960 p 124-6. Outlook for 1960’s is dynamic 
with definite trend toward making greater volumes of higher 
quality motor fuels, jet fuels, and petrochemicals ; specialty 
products will assume growing importance, 
West German Refinery Expansion. Petroleum 
Times v 64 n 1649 Oct 21 1960 p 713-16. Data on refining ca- 
pacity by postwar years; capacity of 28 refineries; data on 
domestic consumption. 


PETROLEUM LABORATORIES. See Petroleum Research, 


PETROLEUM LAWS AND REGULATIONS 
See also Mining Laws and Regulations; Petroleum Industry. 


Bolivia. Bolivia’s Progress Under its Oil Law. Petroleum Times 
v_63 nn 1623 Oct 23 1959 p 668-71. 1958 activities and law 
under which companies operate; Bolivian petroleum code; law 
governing preliminary or superficial reconnaissance, explora- 
tion and exploitation, rents, royalties and taxes. 


Canada. Some Legal and Engineering Problems Concerning 
Unitization of Oil and Gas Producing Properties, D.W.Mac- 
FARLANE. Can Min & Met Bul v 53 n 579 July 1960 p 
524-8. Principal problems in unitization are participation 
formula and adjustment of investment in unit facilities; 
equating of oil to gas, effect of unit infill drilling, relative 
values of producing zones and well productivity. 


Europe. Comparative Study of Official Rules and Regulations in 
Different Countries Regarding Tank Trucks and Wagons for 
Transportation of Liquefied Petroleum, J.DEWEZ. Federation 
European Petroleum Equipment Mfrs—Congress, Paris, June 
1959 p 297-302. Regulations in force in Western Germany, 
Belgium, France, Grand Duchy of Luxembourg, Italy, and 
Netherlands, applied to LPG tank trucks and ears; inter- 
national regulation (RID) and International Convention for 
railway freight traffic (CIM) regulations. (In English, French 
and German). 


Great Britain. United Kingdom Petroleum Legislation in 1959, 
V.BISKE. Petroleum Times vy 64 n 1632 Feb 26 1960 p 151-2. 
Regulations concerning oil in navigable waters, taxation of 
petroleum, customs regulations and safety precautions; judi- 
cial decisions in selected cases. 


Kansas. Kansas is Ripe for New Oil Laws, R.J.ENRIGHT. Oil 
& Gas J v 58 n 15, 16 Apr 11 1960 p 77-9, Apr 18 p 86-8. 
Good wells are penalized by allowable policy which over- 
subsidizes poor wells; incentive to cut costs by drilling fewer 
wells is missing; current practice discourages wide spacing 
and rewards operator for drilling wells close; problems of 
acreage distribution, lease crowding, and chaotic spacing of 
wells; changes suggested by operators. 


Libya. Libya’s Oil Policy, A.QASEM. World Petroleum v 31 
n 4 Apr 1960 p 60-1, 92, 94, 96. Libya’s oil policy is flexible 
instrument designed to change as conditions change; pro- 
cedure of granting concessions; there are 17 companies ex- 
ploring 65% of country; three quarters of country has been 
mapped, 63 wells have been completed, 15 of them are pro- 
ducers. 


Texas. Conservation of Oil and Gas in Texas, E.O.THOMP- 
SON. World Petroleum Congress, Fifth—Proe New York, NY 
June 1959 See II p 13-21. General aspects of administration 
of oil and gas conservation ; operational rules and regulations ; 
hearing procedure; method of ascertaining market demand for 
Texas crude; maximum efficient rate. 


United States. Definition of Known Geologie Structures of Pro- 
ducing Oil and Gas Fields, E.A.FINLEY. US Geol Survey—Cir 
n 419 1959 6 p. Interpretation of legal aspect of structural and 
stratigraphic traps; purposes and timing; procedures for 
defined and undefined structures; termination; implications 
in appeal. 


PETROLEUM PIPE LINES 


See also Petroleum Gas, Liquefied—Transportation; Pipe 
Lines; Transportation. 
Reduction of Pressure Gradients in Oil Pipelines, M.E. 


CHARLES. Can Min & Met Bul v 53 n 579 July 1960 p 
483-7. Use of water flowing as lower layer to reduce pressure 
gradients in petroleum pipe lines was investigated using 
17.5° API Lloydminster crude oil; method was found to be 
very effective in reducing pressure gradient below that for 
oil flowing alone; factor by which pressure gradient was 
reduced varied with percentage of water added. 


Accounting. See Petroleum Industry—Accounting. 


Alaska. Alaska’s Prototype Pipeline, R.E.NANCE. Petroleum 
Engr v 32 n 6 June 1960 p D24-5. 8 in. diam pipe line con- 
structed over 626 mi length in Alaska and Canada for Army, 
Navy and Airforce may serve as prototype for future oil pipe 
lines in area; use of spheroids at interfaces. 


Alberta. See Petroleum Pipe Lines—Corrosion. 
Booster Stations. See Petroleum Pipe Lines—Pumping Stations. 


British Columbia. Proposed New Pipeline to Stimulate British 
Columbia Crude Search. World Petroleum v 31 n 5 May 1960 
p 66-7. Proposed pipe line, as approved, will provide initial 
throughput capacity of 25,000 bpd; line is projected to run 
from Boundary Lake in northeastern British Columbia to 
connect with existing Alberta’s system of Peace River pipe 
line at Valleyview; plan involves 255.38 mi of main line, 8 in 
to 12 in diam, of which 135 mi will be in British Columbia, 
and 120 mi in Alberta, and 13 mi of gathering lines in field. 


Cathodic Protection. See also Petroleum Pipe Lines—Corrosion ; 
Pipe Lines—Cathodic Protection. 


Cathodic Protection of Southern Pacifie’s High-Pressure 
Products Pipe Line, D.N.MILLER. Corrosion v 15 n 12 Dec 
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1959 p 104, 106. Various problems encountered and methods 
used to achieve cathodic protection of pipe line across central 
California and Nevada are discussed; location of rectifiers and 
anodes used; special problems such as winter snows, air 
observation of rectifiers and close proximity to co-axial tele- 
phone cable considered. 


Design for Pipelines, D.SPECTOR. Corrosion Technology v 
7 n 4, 7 Apr 1960 p 108-6, July p 213-17. Planning. for 
cathodie protection was started in June 1957 for 6 in. Haifa- 
Tel Aviv product line and at that time it was not known that, 
while work was in progress, 16 in. crude oil line from 
Ashdod to Haifa would be installed and have to be included 
in planning; initial considerations; installation in Haifa; 
conclusions from current tests and from installation of mag- 
nesium anodes; groundbeds; design problems, installation 
work and commissioning. 


Cold Weather Problems. 
Cathodic Protection. 


Materials and Construction for Subzero Temperature Service, 
M.PALMER. ASME—Paper n 59-PET-8 for meeting Sept 
20-23 1959 4 p. Behavior, costs availability, mechanical design 
and safeguards concerning use of materials under subzero 
conditions; selection is made on basis of ductility and amount 
of energy absorption before fracture occurs; general aspects 
of mechanical design, equipment, and materials of construc- 
tion. 


Communication Systems. 
Systems. 


German Crude Line Remote Controlled, M.SWISS. Oil & 
Gas J v 58 n 13 Mar 28 1960 p 194, 197. 230 mi 28 in. Wil- 
helmshaven-Cologne system, designed for 200,000 bbl daily 
with one station and 500,000 bbl daily with four stations; line 
is remotely operated from Wilhelmshaven via control and 
communication circuits leased from government telephone sys- 
tem; design of communication system is such as to transmit 
specific gravity determination, direct instructions and _ tele- 
print communications. 


Humble’s Low-Cost Radio Alarm and Control System, G.G. 
Van BURKLEO, L.A.M.BARNETTE. Pipe Line Industry v 13 
n 1 July 1960 p 46-9. Multi-channel radio alarm and control 
system uses audio tones for frequency division multiplex and 
features battery operated remote stations with very low power 
requirements; system uses newly available industrial develop- 
ment frequencies in VHF band; battery life is estimated at 
3 to 5 “yr: 


Trouble Spotter Guards Against Breakdown of Communica- 
tions. Oil & Gas J v 58 n 10 Mar 7 1960 p 126, 128. Radar- 
like instrument, is designed for rapid location of faults on 
wire line systems; it analyzes situation along telephone or 
telemetering circuit when faults such as wire breaks, short 
circuits, and grounds occur. 


Computer Applications. See Petroleum Pipe Lines—Control; 
Petroleum Pipe Lines—Pumping Stations. 


Concrete. See Petroleum Gas, Liquefied—Storage. 


See also Petroleum Pipe Lines— 


See also Pipe Lines—Communication 


Control. See also Petroleum Pipe Lines—Communication Sys- 
tems; Petroleum Pipe Lines—Pumping Stations; Petroleum 
Pipe Lines—Terminals. 


Automatic Vapor-Pressure Instrument, P.R.SCOTT. Oil & 
Gas J v 58 n 43 Oct 24 1960 p 108-10. Vapor pressure re- 
corder controller reduces losses from evaporation and spillage; 
it has satisfactorily controlled injection rate of butane and 
other high-vapor-pressure gasoline plant products into crude 
oil lines; device was developed on crude oil system extending 
from New Mexico to St. Louis area; it handles blends of up 
to seven different crudes and as many natural gasoline plant 
products. 


Closed-System Liquid Pipeline Dynamics, R.E.BOYLE, 
M.T.NIGH. Instrument Soe America—J vy 7 n 5 May 1960 
p 94-9. Tests conducted by ISA Liquid Pipeline Committee on 
pipe lines of Service Pipe Line Co’s Missouri division, to ob- 
tain additional information about effect of transient changes 
necessary for extension of present pipe line automation to 
computer control, or computer-assisted operation of liquid 
pipe lines; data necessary for proper design of digital remote 
control, telemetering systems and computers. 


Digital Simulation of Crude-Oil Pipelines, T.R.YOUNG. 
Oil & Gas J v 58 n 18 May 2 1960 p 161-6, 169-70, 173-4; see 
also Pipe Line Industry v 12 n 5 May 1960 p 16-24. Computer 
programs for design, operation, and economie analysis of 
crude oil pipe lines; automatic control simulation, two-phase 
flow design, hydraulic representation of multistation pipe line 


recognizing line profile, operation of heated oil line, and 
optimizing power costs for multistation trunkline. 
Electric _Valve-Operators For Pipeline Service, R.J. 


OSBORN. Instrument Soc America—J v 7 n 7 July 1960 p 
55-9. ISA Pipeline Committee report on results of valve- 
operator study to evaluate various electric, electro-hydraulic 
and electro-mechanical systems, from point of view of limiting 
line pressure to safe value, minimum pump suction pressure 
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to avoid pump cavitation, load on prime mover, and overall 
station power demand; curves showing actual operating condi- 
tions on existing pipelines; examples include that of high 
viscosity asphalt passed through crude oil pipeline. 


Eyeing Automatic Pipeline Control? G.POST. Oil & Gas J 
vy 58 n 10 Mar 7 1960 p 94-6. Intangibles of computing con- 
trol; tangible benefits of control computing include manpower, 
maintenance, fuel, optimization, safety, and eapital savings. 


4th Annual Conference on Automatic Control in Petroleum 
and Chemical Industries—Proc held at Univ Oklahoma Apr 27- 
28 1959. 98 p. Following papers presented: Management Views 
on Instrumentation, R.P.BERRY, 1-9; Automatic Control 
—Problem, H.C.LOWEN, 11-16; Systems Engineering Philos- 
ophy for Centralized Control in Pipeline Industry, M.T.NIGH, 
17-27: Interfacial Mixture in Products Pipelines, F.B. HENRY, 
C.L.FOUSHEER, 29-33; Interface Detection Using Radioiso- 
topes, C.W.BLACKBURN, 35-44; Interface Detection, R.R. 
HANCOX, 45-50; Product Quality Control by Use of Flash- 
Point Detection Instruments, J.R.POLSTON, 51-64; Improved 
Gasoline Blending with Continuous Vapor Pressure Analyzer, 
P.H.RICHER, W.R.FOSTER, 65-76; Transducers in Industry, 
C.E.HIGBEE, 77-85; Mass Flowmetering of Natural Gas, 
C.M.HALSELL, D.S.CLEVELAND, 87-98. 


How Good Are Pipeline Control Systems, H.A.BRAINERD. 
Oil & Gas J v 58 n 41 Oct 10 1960 p 164-7, 169, 171-2, 174, 
177-8, 181, 185-6, 188. To determine what is required in pipe 
line control system and whether available control systems 
could meet these demands, intensive tests involving control 
systems of seven instrument companies were conducted; only 
one system met prescribed control standards; nine characteris- 
tics essential for good control system were formulated. 


In-Line Blending at Ellesmere Port. Petroleum v 23 n 7 
July 1960 p 267-70. Most important feature of new terminal 
which is supplied by pipe line from vessels three miles away 
is provision of in-line blending with viscosity controller for 
three intermediate grades of fuel oil; this has resulted in 
great saving in tankage and permits delivery of two grades 
in larger volumes; intermediate grades fall within range of 
light fuel oil and heavy fuel oil viscosity control limits varia- 
tion to 2%. 


Kuwait Terminal Switches From Manual to Remote Opera- 
tion. Oil & Gas J v 58 n 10 Mar 7 1960 p 125-6. Since manual 
method is tedious, requiring considerable manpower, it is re- 
placed by remote, supervisory control; control room equipment 
is connected by underground cable to remote cubicles; valves 
are controlled on open-stop-close basis with lamp indication 
of valve position ; equipment can provide for remote indication 
of average tank temperature of individual tanks; manual 
measurements provide basis for calculating crude volumes. 


One-Man System Operation, M.M.LEVY, Petroleum Engr v 
32 n 5 May 1960 p D19-21. Columbia Gulf employs four types 
of computers, and related telemetering and control equipment, 
on its automated pipe line; delivery station operation; mathe- 
matical computation; calculating horsepower; actual condi- 
oe on entire pipe line can be simulated on flow study com- 
puter. 


Predicting and Controlling Transient Pressures in Long 
Pipelines, R.R.LBURNETT. Oil & Gas J v 58 n 18 May 2 
1960 p 153-60; see also Pipe Line Industry v 12 n 5 May 1960 
p 32-40. Simplest control method is to lower normal operating 
pressures to allow for surges; transient pressures versus time 
were obtained at each critical location by installing test 
laboratory type bourdon tube pressure gage; test procedure to 
determine effectiveness of upstream pressure reduction ; inter- 
pretation of experimental data. 


Printsipy avtomaticheskogo programmnogo upravleniya prot- 
sessami posledovatel’noi perekachki neftei i nefteproduktov po 
magistral’nym truboprovodam, V.S.YABLONSKII, I.Kh.KHIZ- 
GILOV, E.A.YUSUPOV. Neftyanoe Khozyaistvo v 37 n 7 July 
1959 p 52-8. Principles of automatic programmed control of 
consecutive pumping of petroleum and petroleum products 
through main lines; analysis of automatic remote control of 


pradie handled using radioactive tracers and gamma density 
meter. 


Product-Pipeline Terminal is Remotely Controlled, D.T. 
DURRANT. Oil & Gas J v 68 n 35 Aug 29 1960 p 75-7. Tur- 
bine meter is used for local measurement, flow control, and 
remote telemetering of flow rate on 188.5 mi system between 
Sarnia and Toronto; terminal makes deliveries from 30,000- 
100,000 bbl batches; success of installation is basis for con- 
struction of second unattended terminal. 


Products Delivered Automatically with Gravitometer H.A 
BRAINERD, R.N.WARREN. Petroleum Engr v 32 n 5 May 
1960 p D46, 48, 50, 52-8. Accuracy of gravitometer and its 
associated recorder makes it possible to execute automatic 
deliveries between products having small gravity differences ; 
heart of gravitometer is standpipe containing flowing column 
of sample and differential pressure strain gage that measures 
pressure created by liquid column; under certain conditions, 
pressure indicated by strain gage is directly proportional to 
specific gravity of flowing liquid. 
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Shell Solves Problem of Shipping Volatiles with Crude, P.R. 
SCOTT. Petroleum Engr v 32 n 11 Oct 1960 p D24-8. Instru- 
ment will control volatile injection at determined optimum 
rate; this allows maximum utilization of crude pipe lines for 
transporting high vapor pressure products; performance of 
recorder controller suggests that it is usable to control blend- 
ing, separating, and detecting of many streams where vapor 
pressure is dependent variable. 


Solid-State Supervisory Control of Pipeline Performs Well, 
E.B.STEPHENSON. Oil & Gas J v 58 n 34 Aug 22 1960 p 
77-80. First industrial supervisory control and telemetering 
system to use solid state components throughout is operating 
on Cherokee Pipe Line Co products system; reliability of sys- 
tem and life of electronic components have been satisfactory. 


System Concepts for Automatic Pipeline Control, D.E.DUF- 
FORD. Petroleum Engr v 32 n 4 Apr 1960 p D18-22. Applica- 
tion of control system to existing pipe line network with 
limited number of compressor stations; application of digital 
control system to new, high capacity, multi-station pipe line; 
design features of control system; digital telemetering; data 
transmission; station computers; dispatching control com- 
puter ; supervisory panel; station control panels; primary sys- 
tem design requirements. 


Use of Computers in Scheduling for Products Pipe Lines, 
C.A.STAPLETON. ASME—Paper n 59-PET-10 for meeting 
Sept 20-23 1959 4 p; see also Petroleum Engr v 31 n 13 Dec 
1959 p D35-7. Use of high-speed data-processing equipment as 
ni to efficient and accurate control of product pipe line ten- 

ers. 


Corrosion. See also Petroleum Pipe Lines—Cathodie Protection. 


Soil Corrosion of Oil Gas Gathering Lines in Alberta, R.G. 
POWELL, G.G.MAINLAND. Can Min & Met Bul v 53 n 581 
Sept 1960 p 713-17. Experience and costs of repairing cor- 
roded buried pipe lines in Leduc field; principles of corrosion 
in soil; of several methods of predicting corrosion by surface 
measurements, pipe to soil potential methods are more ex- 
pensive and less informative than soil resistivity method; 
mitigation of corrosion by routing of lowline, use of corro- 
sion resistant materials and dissimilar metals, insulation 
coatings and cathodic protection. 


Value of Corrosion Protection on Pipe Line Systems— 
Management’s Viewpoint, H.K.PHIPPS. Corrosion v 16 n 8 
Aug 1960 p 9-10. Principal reasons for adequate corrosion 
protection outlined are uninterrupted and efficient operation, 
preservation of good public relations, avoidance of damage 
claims from loss of life, fire or property damage, reduction of 
damage to equipment from corrosion products and full return 
from money invested in facilities; history of corrosion protec- 
tion on petroleum pipe lines reviewed briefly. 


Custody Transfer Measurement. See Petroleum Pipe Lines— 
Flow. 


Design. See Petroleum Pipe Lines—Control. 


Europe. Pipelines Play Key Role in European Growth, G.KIN- 
NEY. Oil & Gas J v 58 n 44 Oct 31 1960 p 88-91. Location, 
capacity and status of present European crude pipe lines; 
projected European, Soviet, and North African pipe lines. 


Flow. See also Petroleum Pipe Lines—Control; Petroleum Pipe 
Lines—Heated. 


Adequate Testing of Multiphase-Flow Pipelines, O.FLANI- 
GAN, et al. Oil & Gas J v 57 n 49 Nov 30 1959 p 60-6. 
Procedure is directed specifically at two-phase, two-component 
flow, but it may be modified for case of two or more liquid 
phases; measurements and properties necessary to evaluate 
test data; methods of obtaining desired data. 


Custody Transfer by Displacement Meters, L.S.WRIGHTS- 
MAN. World Petroleum Congress, Fifth—Proc New York, NY 
June 1959 Sec VIII p 215-27 (discussion) 227-8. Advantages of 
using positive displacement meters in measuring runs from 
producer’s lease tank into pipe line gathering system ; use 
of positive displacement meters in crude oil pipe line opera- 
tions and custody transfer measurements between different 
pine lines; use of meters to measure cargoes loaded aboard 
barges and tankers. 


Metering Crude Oil with Turbine, H.KARLBY, W.P.Z.LEE. 
ASME—Paper 58-PET-7 for meeting Sept 20-23 1959 8p; 
see also Oil & Gas J v 57 n 51 Dec 14 1959 p 92-6. Metering 
erude oil accurately means holding turbine “slip” constant 
over wide range; not inherent property, it has been ac- 
complished with universal viscosity compensator without 
sacrificing mechanical simplicity, perfect running balance and 
low bearing loads; results in unsurpassed “repeatability” can 
be calibrated once for all services. 


“Pumpability” of Waxy Crude Oils, V.S.SWAMINATHAN. 
Engineer v 210 n 5455 Aug 12 1960 p 280. Characteristics of 
Assam crude oil (Digboi oil wax content is 16.5% and pour 
point 90 F, Nahorkatiya oil wax content is 11.5% and pour 
point 90F), and climatic conditions of regions which will be 
traversed by 720 mi pipe line have presented pumping prob- 
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lem ; findings on temperatures to be met with in transporta- 
tion, and methods of minimizing wax separation; results of 
tests indicate that crude is pumpable at any season. 


Germany-Netherlands. Crude Starts Flowing Through Rotter- 
dam-Rhine Pipeline, H.J.SLINGENBERG, G.R.E.EINSEL. 
World Petroleum vy 31 n 6 June 1960 p 40-2; see also Petro- 
leum Engr v 31 n 12 Nov 1959 p D382, 34, 36-7, 24 in. 300 km 
line will transport crude oil at rate of 400,000 bpd; line feeds 
refineries at Godorf, Wesseling and Gelsenkirchen from 
terminal at Pernis; to obtain high rates of speed, pressure of 
55 kg/cm? is required. 

Pipelines Come to Europa. Petroleum vy 23 n 7 July 1960 
p 254-6; see also Petroleum Times v 64 n 1640 June 17 1960 
p 414-16. Construction of 24 in. Rotterdam-Rhine Crude oil 
line with initial throughput of 6,500,000 tons/yr; this amount 
will be increased to 10,000,000 tons in 1968; 425 mi 32 or 34 
in. Marseilles-Karlsruhe line will have initial capacity of 
10,000,000 tons/yr. 


Rotterdam-Rhine Line Will Supply German Refineries Next 
Summer, M.SWISS. Oil & Gas J v 57 n 53 Dec 28 1959 p 
170-2. 183 mi Rotterdam-Rhine pipe line will be operating 
by June 1960, to deliver crude oil to refineries in Rhine-Ruhr 
area; economics of pipe line; special problems include water 
crossings, welding and ultrasonic testing, and corrosion protec- 
tion. 


Great Britain. Stanlow to Partington. Petroleum Times v 64 n 
1640 June 17 1960 p 417-18. 26 mi long bundle of six lines 
run from Stanlow refinery to distribution depot at Parting- 
ton; includes 6 in. line for motor fuel and gas oil and 8 in. 
line for black oils; to pump heavy fuel oil with one set of 
pumps, oil has to be carried at elevated temperature; economic 
and other considerations required that oil be heated at entry, 
and to insulate line throughout its length. 


Heated. Electrical Heating of Pipelines Carrying Viscous 
Products, C.F.MARES. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 Sec VIII p 189-200 (discus- 
sion) 200-2. System employs mineral insulated metal sheathed 
cables as heating elements, applied externally to pipe be- 
neath lagging; application internal to pipe is also described; 
latter system is particularly suitable for buried lines carrying 
heavy fuel oil; type of heating cable used, its composition, 
characteristics and method of manufacture; application of 
thermostatic control to system is recommended. 


Heated Pipeline Moves Crude to Lake Maracaibo Terminal. 
Oil & Gas J v 57 n 46 Nov 9 1959 p 172, 174, 178. New 30 
and 384-in. heated pipe line supplies crude oil to deep water 
port and terminal constructed at Puerto Miranda by Cia. 
Shell de Venezuela; optimum economy in system operation is 
attained by properly equating flow rate, pumping pressure, 
initial and terminal oil temperature, and pipe line diameter; 
hydraulic computations for flow of heated oils. 


India. See also Petroleum Pipe Lines—Flow. 


India’s Longest Pipeline Moves Ahead. Oil & Gas J v 57 
n 48 Nov 23 1959 p 60-1. 720 mi 16 and 14 in. crude pipe line 
from Nahurkatiya area of Assam will deliver up to 15,000 bbl 
daily to Nunmati plant, and 40,000 bbl daily to Barauni; 
there will be 78 river crossings. 


Interface Separation. See also Petroleum Pipe Lines—Con- 
trol. 


Ball-Separators Reduce Pipeline Mixing. Chem Eng v 67 n 
1 Jan 11 1960 p 48, 50. Use of inflatable elastomer balls, 
constructed of natural rubber, neoprene and Hycar, to reduce 
eost of automatic operation and product losses; after molding 
and vulcanization balls are inflated to 1% larger diam than 
pipeline ID, using either water or antifreeze, and are 
launched by oversized tee wedged into pipeline and fed by 
inelined-pipe ball magazine; advantage is lower cost com- 
pared to dumbbells. 


Batching Two-Phase Flow with Spheroids, D.W.BEAN, 
H.N.EAGLETON. Pipe Line Industry v 12 n 3 Mar 1960 p 
47-51. Fully automatic pigging with multiple sets of spheres 
increases efficiency of 40 mi gathering system of 16, 18, 20 
and 24 in. lines; recovers 1,000,000 gal of gasoline in two 
mo; choice of sphere size; design and operation of sphere 
launching system and receiver. 

Pipeline Batching Separator. Petroleum Times v 64 n 1646 
Sept 9 1960 p 628. Mechanical batch separator can reduce 
product commingling by as much as 70%; separator operates 
on principle of conventional pipeline pig and is made up of 
steel body bounded on one end by rubber sphere and on other 
by two standard pipe line rubber cups. 


Reduction of Commingling is Prime Target at Airport Line 
in California, D.H.STORMONT. Oil & Gas J v 58 n 17 Apr 
25 1960 p 200-1. Rubber spheroid launched in line at head 
of interface and subsequent spheroids launched at intervals 
which result in minimum down-line commingling; meter 
proving is accomplished by dropping additional spheroid well 
after interface has passed. 


Iran. See also Petroleum Pipe Lines—Terminals. 


Pipeline is Pulled 19 Miles on Sea Bottom. Eng News-Ree 
vy 164 n 10 Mar 10 1960 p 38-40; see also Inst Petroleum— 
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Rev v 14 n 158 Feb 1960 p 33-9. One 19 mi and one 3 mi 
section of 30 in. diam pipe lines on bottom of Persian Gulf, 
were installed by continuous pull or “friction transposition 
method”; pipeline, together with its 71 mi long overland 
section is entirely gravity fed and there is no need for any 
pumping; selection of alignment on sea bottom; 26 ft long 
pipe sections were welded to form continuous strings; joints 
were X-rayed with portable machines; protective primer coat 
and layers of hot bitumen and fiberglass used. 


Maintenance and Repair. Caisson Makes Underwater Repairs 
Look Routine. Pipe Line Industry v 13 n 4 Oct 1960 p 21-2. 
With newly developed caisson, repair of offshore 12 in. crude 
pipe line in 24 hr was routine; caisson was lowered over 
pipe, clamping it securely, then water was pumped out and 
welder sent down to make repairs; caisson saves time and 
eliminates possible danger of bending pipe by lifting it out 
of water. 


Opredelenie mest razryvovy magistral’nykh truboprovodoy, 
T.S.ALEKSEEV. Neftyanoe Khozyaistvo v 37 n 10 Oct 1959 
p 56-61. Location of ruptures of main pipe lines; diagram of 
hydraulic hammer offered by Zhukovskii is applied to petro- 
leum pipe lines; theory of locating pipe rupture according to 
throughput balance. 


Opyt ochistki magistral’nykh nefteprovodoy ot parafinovykh 
otlozhenii, V.V.BORISOV. Neftyanoe Khozyaistvo v 37 n 4 
Apr 1959 p 52-6. Experience with removal of paraffin de- 
posits from main petroleum pipe lines; design of scraper used 
to remove 33 mm layer of paraffin from pipe lines in Urals 
and Volga region. 


Middle East. Middle East Pipelines in News. Petroleum v 23 n 
7 July 1960 p 252-4. Laying of 30 in. pipe line from Khargu 
Island in Persian Gulf to Ganaveh, 23 mi away on mainland 
of Iran; completion of expanded 16 in. pipe line connecting 
Israel’s port of Hilat with refineries at Haifa; construction of 
two of loop lines paralleling 30-32 in. Kirkuk-Mediterranean 
pipe line; constructing of additional 314 mi of 30-32 in. pipe 
line in Iraq. 

Netherlands. See Petroleum Pipe Lines—Germany-Netherlands. 


New Mexico—Wisconsin. First Major All-LPG Pipeline Will be 
Operating by December, R.E.THOMAS. Oil & Gas J v 58 
n 41 Oct 10 1960 p 124-7. Mid-America line system aims at 
handling large volumes of propane; line extends from New 
Mexico to Wisconsin; throughput is expected to reach 38,000 to 
40,000 bpd in 1961. 


Offshore. See Petroleum Pipe Lines—Maintenance and Repair; 
Petroleum Pipe Lines—Terminals. 


Ohio. See Petroleum Pipe Lines—Pennsylvania-Ohio ; 
leum Pipe Lines—Pumping Stations. 


Pennsylvania-Ohio. Design Features of Laurel Pipe Line 
System, J.F.STEPHENSON, M.G.JORDAN. Pipe Line In- 
dustry v 10 n 6 June 1959 p 52-5. Indexed in Engineering 
Index 1959 p 990 from Petroleum Engr July 1959. 

Plastics. See Pipe, Plastic. 


Port Terminals. See Petroleum Pipe Lines—Control; Petroleum 
Pipe Lines—Terminals. 


Pressure Control. See Petroleum Pipe Lines—Control. 


Product Separators. See Petroleum Pipe Lines—Interface 
Separation. 


Pumping Stations. See also Diesel Engines—Control. 


Controlling Electric-Centrifugal Pump Stations with Vari- 
able Speed Driver, E.C.MICHELS. ASME—Paper 59-PET-48 
for meeting Sept 20-23 1959 8 p, 4 plates; see also Pipe 
Line Industry v 11 n 5 Nov 1959 p 54-8; Oil & Gas J v 57 
n 44 Oct 26 1959 p 79-82. When eddy-current variable speed 
drives on Cherokee system between Glenn Pool, Okla, and 
Wood River, Ill, will be used, power savings will pay out 
additional investment cost over throttling valves in less than 
3.5 yr; electric demand controllers will permit more complete 
range of operations and result in increased capacities for 
given power settings, smooth out line operating conditions 
and will reduce maintenance of pump and motor. 


Designing Large Outdoor Stations for Maximum Economy, 
J.R.ASHLEY. Pipe Line Industry v 11 n 5 Nov 1959 p 47-51. 
Remotely operated intermediate stations at Grapeland and 
Bragg on Magnolia’s Corsicana-Beaumont line, raised capacity 
of 20 in., 204 mi long line to 204,000 bbl of oil per day; 


stations are designed to operate with suction and discharge 
valves wide open. 


Gidravlicheskii raschet posledovatel’noi perekachki nefte- 
produktoy po truboprovodam, oborudovannym tsentrobezhnymi 
nasosnymi stantsiyami, E.M.BLEIKHER, V.I.CHERNIKIN. 
Neftyanoe Khozyaistvo v 87 n 3 Mar 1959 p 59-62. Hydraulic 
calculation of consecutive pumping of petroleum products 


through pipe lines equipped with centrifugal pumping sta- 
tions. 


Petro- 


Let’s Keep Automatic Controls Simple But Adequate, §.S. 
SMITH. Pipe Line Industry v 11 n 5 Nov 1959 p 64-6, Hf fey 
Simple control system for single unit, electric driven cen- 
trifugal pump station which will function automatically on 
line throughput with no remote control and no resident 


Sahara Desert. 


Soviet Union-East Germany. 


PETROLEUM PIPE LINES—Continued 
operators; modulation or throttling system of station; auto- 
matic control for diesel driven station has same pattern as for 
eectric one. 

Pump Station Operates Unattended Without Communica- 
tions! R.D.PFLUGER. Pipe Line Industry v 12 n 6 June 
1960 p 48-54. Controller with built-in logie selects power 
level of station, selects and sequences pumps to minimize 
throttling and surges on system; instrument has remained in 


control of pump station which has_ been operating un- 
attended. 
Shell Computer Provides Local-Automatie Control, R.D. 


PFLUGER. Oil & Gas J v 58 n 32 Aug 8 1960 p 82-5. Analog 
computer used to find feasible type of automation; new power 
level controller operates pump station without attendant or 
communications and reduces power costs; details on operating 
sequence of controller. 


Tapline’s Troubles with Turbines, R.C-HILL, R.H.HUB- 
BELL, H.L.KRAPP. Oil & Gas J v 58 n 22 May 30 1960 p 
77-80. Problems caused by bearing and first stage nozzles; 
performance of Sundstrand fuel pump; problems caused by 
temperature scanners, temperature control, and process con- 
trol. 


Use of Internal-Combustion Engines on Pipelines, J.M. 
MONROE. ASME—Paper n 59-PET-33 for meeting Sept 20-23 
1959 7 p. Evolution of engines for crude-oil and products 
pipelines, reasons for and against their present use, design 
considerations in application of engines in pumping service, 
and possible future developments in engine field. 


De Hassi-Messaoud a la Mediterranée—La pipe- 
ligne Haoud el Hamra-Bougie, Travaux n 306 Apr 1960 p 
157-240. From Hassi-Messaoud to Mediterranean Sea—Haoud 
el Hamra-Bougie pipe line; group of 18 related articles deal 
with various parts and aspects of construction of about 800 
km long pipe line; part is built through desert other part 
through mountains requiring extensive pumping. 


Second Saharan Pipe Line: Zarzaitine—La Skhirra, F. 
KORN. Petroleum v 23 n 7 July 1960 p 257-60. 24 in. 775 
km pipe line is designed to handle throughout of 7,000,000 
tons/yr; additional stations will bring throughput up to 
17,000,000 tons/yr; construction procedure. 


Technical and Manpower Problems Being Encountered in 


Laying Sahara Pipeline, F.H.KORN. Petroleum Engr v 31 n 
13 Dee 1959 p D19-22. Construction of 24 in. diam pipe line, 


780 km which will carry 150,000 bbl per day; optimum 
capacity will be 340,000 bbl per day. 
Separators. See Petroleum Pipe Lines—Control; Petroleum 


Pipe Lines—Interface Separation. 


Soviet Line to Feed Satellite 
Refineries. Oil & Gas J v 58 n 26 June 27 1960 p 94-5. 
System will stretch for 2800 mi from oil fields east of Volga 
River to chain of refineries under construction in Poland, 
East Germany, Czechoslovakia, and Hungary; Council for 
Mutual Economie Aid (Vomecon) pipe line will carry 15 
million tons of crude, or 300,000 bbl daily, by 1965. 

Telephone Communication. See Petroleum Pipe Lines—Com- 
munication Systems. 


Terminals. See also Jetties. 


BP’s Deep Water Terminal at Angle Bay, Pembroke. Civ 
Engr v 14 n 7 July 1960 p 862-3. Terminal will be able to 
accommodate tankers of over 40,000 tons; project comprises 
jetty of precast, post-tensioned concrete, with mass concrete 
berthing head dolphins, marine terminal facilities, bunkering 
tanks, balancing tank farm, and 60 mi pipe line of 18 in. 
diam; 15 ton precast beam units in jetty which comprises 
1350 ft shore arm and 2500 ft length of trunkway with 
outer mooring dolphins. 


Hartley Hoister Equipment for Tanker Off-Shore Loading. 
Inst Petroleuam—Rev v 14 n 157 Jan 1960 p 18-19. At 
Mina-al-Ahmadi, Kuwait, connecting hose is lifted from sea 
bed by providing buoyancy means; this is achieved by re- 
placing some two-thirds of length of flexible hose by rigid 
steel pipe, to which buoyancy tanks are connected which lift 


one end of pipe to deck level, other end of pipe being anchored 
to sea bed by chains. 


New Terminal for Lake Maracaibo. Oil & Gas J v 57 n 
45 Nov 2 1959 p 92, 94-8. Terminal storage capacity and 
tanker loading facilities completed at Puerto Miranda, will 
eliminate double handling caused by shallow bar which has 
required lake cargoes to be loaded on small shallow draft 
tankers; project at first will handle 440,000 bbl of crude oil 
per day; Puerto Miranda terminal is designed to receive 
store, and load 13 different grades of erude; 8 of these crudes 


ay aes preheating; loading operations and automatic 
Oo Ol. 


Pipe Line to Truck—in Direct Takeoff, D.A.KNOELKE i 
& Gas J v 58 n 38 Sept 19 1960 p 92-5. Annual aetinaest 
400,000 bbl of gasoline, required limited construction of 
unattended pipe line terminal at Trenton, Mo; two 2 in 
pipe line take-offs are tapped into Standard’s 12 in. main 
line, one for handling gasolines, and other for oils; leading 
procedures ; variations in unattended terminal design.” 
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Tanker Loading Lines That Rise Out of Sea, R.C.LED- 
FORD. Pipe Line Industry v 12 n 2 Feb 1960 p 51-4. New 
hoister with compressed air operated ballast tanks, can be 
brought to surface, when needed; when not in use it is 
stored on lattice frame, far below shipping and wave action: 
first sea installation in Persian Gulf. 


Tiny, Historie Kharg Island Becoming Oil Terminal, P. 
SWAIN. Oil & Gas J v 57 n 44 Oct 26 1959 p 66-7. Terminal 
is linked to Gach Saran field in Iran by 99 mi 26, 28, and 
30 in. submarine pipe line: tank farm’s 2,672,000 bbl of 
storage will consist of eight 254,000 bbl tanks and four which 
will hold 160,000 bbl; four-berth jetty will be served with 
twin 38 in. loading lines from tank farm. 


Texas. Updating Activities Will be Completed Soon for Bayou 
Pipe Line System, T.S.LLEWELLYN. Oil & Gas J v 58 n 
41 Oct 10 1960 p 226, 230, 238, 235. 250 mi Gulf Coast pipe 
line is being modernized so that intermediate stations will 
be operated without attendance; duties of dispatchers are to 
be undertaken by terminal station operators in accordance 
with planning formulated by schedule coordinator; details on 
sump control, main unit alterations, station yard lines, station 
controls, and remodeling. 

Texas—Wisconsin. Laying Schedule Required Exact Timing, 
V.E.BUTLER, E.M.HUBACH. Oil & Gas J v 58 n 41 Oct 
10 1960 p 127-9. Design and construction of LPG Mid-America 
pipe line system, 2175 mi of pipe line, 6 delivery terminals, 
2 operating terminals, 13 pumping stations, cavern, storage, 
and communications, during 175 working days. 

United States. Crude-Oil and Refined-Products Pipeline Mileage 
in United States, January 1, 1959, W.G.MESSNER. US Bur 
Mines—Information Cir 7942 1959 8 p. Total mileage was 
189,982 on Jan 1 1959, and was less than 1% increase from 
1956 total; 40% of mileage was crude-oil gathering lines; 
total pipe line fill in Jan 1959 was 82,213,000 bbl compared 
to 78,043,000 bbl in Jan 1956. 


Valves. See Petroleum Pipe Lines—Control. 


Welding. See also Petroleum Pipe Lines—Maintenance and 
Repair; Pipe Lines—Welding. 

Are Welding of 5% Cr-0.50% Mo Alloy-Steel Pipe, J. 
BLAND, G.F.TISINAI. Welding J v n 6 June 1960 p 
255s-65s. Continuation of studies (see Engineering Index 
1956 p 798) on properties of weldments of low chromium 
molybdenum steels, prompted by their wide use in petroleum 
industry; particular emphasis was placed on correlation of 
hardness measurements of weld metal and heat affected zones 
with ductility values exhibited in tensile and bend speci- 
mens; extent to which thermal treatments are required to 
obtain satisfactory properties. 


Induction-Pressure Welding of Girth Joints in Steel Pipe, 
R.L.KOPPENHOFER, W.J.LEWIS, G.E.FAULKNER, P.J. 
RIEPPEL, H.C.COOK. Welding J v 39 n 7 July 1960 p 
685-91. Research program aimed at developing mechanized 
field welding operations for pipeline construction was under- 
taken by Esso Research and Engineering Co; it was found 
that satisfactory welds, which had bend ductility and tensile 
strengths in excess of those specified by API for field welded 
joints, could be made consistently with proper welding con- 
ditions, argon shielding and square butt closed joint design 
with good joint alignment. 


West Germany. See Petroleum Pipe lLines—Communication 
Systems. 


Wisconsin. See Petroleum Pipe Lines—Texas-Wisconsin. 
PETROLEUM PRODUCTS 


See also Asphalt; Automotive Fuels; Benzene; Cutting 
Fluids; Diesel Fuels; Gas Turbines—Fuels; Hydraulic Control] 
and Transmission—Fluids; MHydrocarbons; Insulating Oil; 
Liquid Fuels; Lubricants; Lubricating Greases; Lubricating 
Oil; Oil Fuel; Petroleum Gas, Liquefied; Petroleum Refining ; 
Steel Corrosion-—Inhibitors ; Wax. 


Additive Compounds. See Automotive Fuels—Additive Com- 
pounds; Petroleum Products—Static Electricity. 


Analysis. See Petroleum Analysis. 

Blending. See Petroleum Refineries—Instruments. 

Chemicals. See also Acetylene; Adhesives; Ethylene; Hydro- 
carbons—Cracking ; Hydrocarbons—Processing ; Hydrogen 
Peroxide; Industrial Wastes—Chemical Plants; Industrial 


Wastes—Petroleum Refineries; Petroleum Chemistry ; Petro- 
leum Industry; Petroleum Refining; Rubber, Synthetic. 


Acetaldehyde as Raw Material for Acrylonitrile, K.SENNE- 
WALD. World Petroleum Congress, Fifth—Proc New York, 
NY Sec IV, June 1959 p 217-25 (discussion) 225-7. New 
Knapsack process for production of acrylonitrile from acetalde- 
hyde and HCN; its economic situation in comparison with 
other processes by which acrylonitrile is produced com- 
mercially. 

Benzole—Base for Chemical Industry in India, L.WILSING. 


J Mines, Metals & Fuels v 8 n 2 Feb 1960 p 17-19. Modern 
catalytic pressure refining in refining process using sulphuric 
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acid wash, neutralization by caustic soda solution, water 
wash and redistillation ; it is emphasized that small producers 
should build central benzole refining unit for quality control. 


Composes organometalliques et polymerisation stereospeci- 
fique, G.LEFEBVRE. Institut Francais du Petrole et Annales 
des Combustibles Liquides—Revue v 15 n 4 Apr 1960 p 
730-51. Organometallic compounds and stereospecific polymeri- 
zation ; application of process and mechanisms which are sug- 
gested as explanation of polymerization. 124 refs. 


Equilibre liquide-vapeur isopropanol-dioxane-1,4 sous la 
pression de 760 mm de mercure, B.CHOFFE, M.CLIQUET, S. 
MEUNIER. Institut Francais du Petrole et Annales des 
Combustibles Liquides—Revue v 15 n 6 June 1960 p 1051-9. 
Liquid-vapor equilibrium of isopropanol-dioxane-1,4 under 
760 mm pressure of mercury; experimental data and their 
thermodynamic consistency. 


Fabrication de diolefines conjugées par hydroperoxydation 
des oléfines, G.M.CLEMENT, J.C.BALACEANU. World Petro- 
leum Congress, Fifth—Proec New York, NY See IV, June 1959 
p 141-50 (discussion) 150-2. Manufacture of conjugated 
diolefins by hydroperoxidation of olefins; liquid phase olefin 
hydroperoxidation gives hydroperoxide which is reduced to 
alcohol with reducing agent or catalyst, and a-ethylenic 
aleohol thus obtained is dehydrated, according to classical 
methods, to conjugated diolefins. 


Find Physical Properties of Methanol, A.M.P.TANS. Petro- 
leum Refiner v 39 n 6 June 1960 p 196. Upper part of dia- 
gram gives physical properties of methanol liquid, lower 
part those of vapor; temperature scale holds for both liquid 
and vapor. 


How to Make and Use Cu, Olefins, L.F.HATCH. Petroleum 
Refiner v 39 n 5, 6 May 1960 p 229-32, June p 207-10. 
Chemistry, production, and utilization of 1-butene and 2-butene 
and isobutylene. 


I.C.J.’s New Olefine Plant. Petroleum v 22 n 10 Oct 1959 
p 351-3. With other two plants there is sufficient capacity to 
process 600,000 tons of feedstock per yr to yield about 230,000 
tons of olefines; output of chief product, ethylene, is now 
about 110,000 tons per yr; propylene is also produced; use of 
light naphtha as feedstock; safety problems; flow sheet. 


Impact of Petrochemical Development on Plastics Industry, 
H.M.STANLEY. Plastics Inst—Trans v 28 n 75 June 1960 
p 110-21 (discussion) 121-3. Developments in petrochemical 
industry which are likely to exert substantial influence on 
plastics industry; three main alternative routes for conversion 
of petroleum hydrocarbons into chemical intermediates ; hydro- 
earbon transformations of increasing industrial potential are 
oxidation, chlorination/dehydrochlorination, and dehydrogena- 
tion reactions; addition and substitution reactions of mono- 
olefins and butadiene of interest in plastics field. 


Maleic Anhydride and Fumaric Acid, P.W.SHERWOOD. 
Petroleum Engr v 31 n 12 Nov 1959 p C87-8, 40. Data on 
1959 and estimated 1965 uses of maleic anhydride and 
fumaric acid; technical aspects; catalyst preparation, reaction 
variables, process flow, and product recovery. 


Manufacture and Utilization of Aromatics from Petroleum, 
H.W.EARHART, R.L.HEINRICH, E.W.LEWIS, T.M.NEW- 
SON, E.F.WADLEY. World Petroleum Congress, Fifth—Proc 
New York, NY Sec IV, June 1959 p 1-14 (discussion) 14-16. 
Aromatic petrochemical output increased from 1 billion lb 
in 1950 to 3 billion Ib in 1955; output predicted for 1960 
and 1965 as 5 and 8 billion lb, respectively; potential avail- 
ability of aromatic hydrocarbons and their end-use applica- 
tions; manufacturing steps employed. 


Neuere Entwicklungen auf dem Gebiet der Petrochemie, 
C.A.C.HALEY. Kunststoffe v 50 n 1 Jan 1960 p 27-32. Recent 
developments in field of petrochemistry; steam cracking 
process yields gaseous olefins which serve as starting materials 
for plastics raw materials, unsaturated liquids which may be 
polymerized to thermoplastic hydrocarbon resins of polydiene 
type, C-oil resins, and butyl rubber. 


Organometallic Compounds in Petrochemistry, K.ZIEGLER. 
World Petroleum Congress, Fifth—Proc New York, NY June 
1959 Sec General p 153-62; see also German translation in 
Brennstoff-Chemie v 40 n 7 July 1959 p 209-14. Metallorganic 
compounds in petroleum chemistry; new synthesis of alumi- 
numalkyls using aluminum, hydrogen, and olefins; application 
of aluminumalkyls as catalysts, and as intermediary products 
of reaction ; formation of compounds with heavy metals. 


Passé, présent et avenir de la pétroléochimie, MLMOULIN. 
Chimie & Industrie v 83 n 4 Apr 1960 p 487-500. Past, present 
and future of petrochemistry; why industry should develop 
catalysts to eliminate intermediate products; consideration of 
polymer developments; possibility of obtaining isotactic con- 
figurations leading to crystalline structures yielding more 
flexible products with better mechanical properties and higher 
melting point. 


Petrochemical Boom in United Kingdom. Petroleum Refiner 
vy 39 n 7 July 1960 p 204, 206, 209. Petrochemical production 
is growing at about 6% per yr; British output of organic 
chemicals increased about 40% per yr between 1950 and 


; 
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1957; plastics production in 1958 increased more than 20% 
to total of 1,000,000,000 lb; petrochemical plants, production 
and refinery capacity for plastics polyethylene, polypropylene, 
polyvinyl chloride, synthetic rubber and detergents, and other 
petrochemicals. 


Petrochemical Carbon Disulfide from Methane, P.W.SHER- 
WOOD. World Petroleum v 31 n 6 June 1960 p 62, 64, 66, 68. 
Reaction section and product purification in process for 
production of carbon disulphide from methane and sulphur ; 
market and _ technological considerations which influence 
evaluation of carbon disulphide. 


Petrochemical Growth of Cz, Cs, and Cs Families, R.S. 
RINGHEIM, F.D.SNELL. Petroleum Engr v 31 n 12 Nov 
1959 p C9-14. Report covering status and important forecasts 
on refiner’s basic petrochemical building blocks; production 
of commercially important C2, Cs, and Cx derived chemicals 
in United States. 


Petrochemical Handbook. Petroleum Refiner v 38 n 11 Nov 
1959 p 183, 185, 187-306. Following papers included: Petro- 
chemicals-Still Growing Fast, R.L.BATEMAN, 189-90; Syn- 
thetic Detergents, F.D.SNELL, C.T.SNELL, 191-2; Pesticides, 
M.GOLDBERG, 192-3; Synthetic Fibers, D.W.CHANEY, 
193-4; Plastics, A.F.SWARD, 194-6; Aromatic Hydrocarbons, 
L.G.PARKINSON, 196; Olefins, C-H.THOMAS, 197-8; Fluoro- 
chemicals, J.P.FARRELL, 198-9; Synthetic Rubber, J.D. 
D’IANNI, 199-200; Process Index, 201-306. 


Petrochemical Raw Materials for Epoxy Resins, P.W.SHER- 
WOOD. World Petroleum v 31 n 10 Sept 1960 p 72, 75, 76, 
78, 130. Output of two key raw materials for epoxy resin 
family; bisphenol-A and epichlorohydrin are products of 
petrochemical industries; to meet demand for bisphenol-A, 
new construction of manufacturing facilities is planned to 
raise capacity to 70,000,000 Ib/yr in 1961. 


Petrochemicals—1, 2, 8, R.F.MESSING, J.W.BRADLEY. 
Chem Eng v 67 n 11, 13, 17 May 30 1960 p 54, 56, 58, 60, 
June.27>p. 74,° 76, 78,80, Aug, 22 p 66,68, .70)> 72, 74, 16. 
May 30: Annual growth rate in future will be below 13-14% 
of past 10 yr; petrochemical raw material requirements re- 
main minor fraction of petroleum and natural gas consump- 
tion. June 27: Chemicals from methane. Aug 22: Ethylene 
copes with growing competition; only new use for ethylene of 
any real interest is process now being commercialized by 
Continental Oil to produce long chain alcohols. 


Petrochemicals by Liquid-Phase Oxidation of Hydrocarbons, 
P.W.SHERWOOD. World Petroleum v 31 n 1, 4 Jan 1960 
p 48-50, 53, Apr p 80, 82, 84, 86. Jan: Mechanism of liquid 
phase oxidation; techniques which are commercially important 
in execution of specific oxidation reactions; production of 
cyclohexanol and cyclohexanone, and acetic acid. Apr: 
Aliphatie acids, alcohols and hydroperoxides yielded by liquid- 
phase autoxidation of medium range paraffins; production 
of cumene hydroperoxide; production of terephthalic acid by 
liquid-phase oxidation. 


Petrechemicals From Belayim Coking Unit Tail Gases, M. 
BORHAM, W.MACHU. Petroleum v 22 n 12 Dee 1959 p 
438-42. Processing tail gases from combined coking unit of 
Belayim crude for production of elemental sulphur, synthetic 
ammonia and fertilizers, polythylene, synthetic fibers, styrene, 
synthetic detergents, phenol, synthetic rubber, LPG, and 
aromatics. 

Physical Properties of Liquid Cresoles, A.M.P.TANS. 
Petroleum Refiner v 89 n 4 Apr 1960 p 200. Nomograph 
combines most important physical properties of three liquid 
isomeric cresoles, o-cresole, m-cresole and p-cresole. 

Physical Properties of Liquid Xylenes, A.M.P.TANS. Petro- 
leum Refiner v 39 n 1 Jan 1960 p 170. Nomograph giving 
summary of physical properties of three isomeric liquid 
xylenes; general arrangement and procedure for use. 


Production of Petroleum Chemicals in Holland, J.L. 
EDGAR. Chem & Industry n 51 Dee 19 1959 » 1586-92. In- 
dustry at present produces sulphur and _ suiphuric acid, 
solvents, detergents, plastics, resins, glycerine, insecticides, 
fertilizers, and will be producing synthetic rubber; informa- 
tion is given on development of industry, and on plants and 
processes used. 


Relationship Between Structure of Phenyldodecane Isomers 
and Their Performance as Detergent Base Materials, J.J. 
TJEPKEMA, B.PAULIS, H.W.HUIJSER. World Petroleum 
Congress, Fifth—-Proc New York, NY See IV, June 1959 
p 287-42 (discussion) 242-3. Properties of five isomeric 
phenyldodecanes which are obtained as mixture in reaction 
of benzene with n-dodecene; synthesis of isomers and their 
relative percentages in technical mixtures determined by 
means of mass spectrometry. 


Some Relationships of Polymerization of Alpha-Olefins on 
Complex Organometallic and Oxide Catalysts, A.V.TOPCHIEV, 
B.A.KRENTSEL. World Petroleum Congress, Fifth—Proc 
New York, NY Sec IV, June 1959 p 255-65 (discussion) 265-6. 
Polyethylene and polypropylene could be synthesized with 
eatalyst prepared from lithium hydride, aluminum chloride 
and titanium chloride; investigations of polymerization of 
ethylene on chromium oxide and molybdenum oxide catalysts 
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elucidated relationships between catalyst’s activity and its 
composition; activity of catalyst is determined by valence of 
metal. 

Thermal Decomposition of Organie Nitrogen and Sulphur 
Compounds, I.A.JACOBSON, Jr. US Bur Mines—Information 
Cir n 7947 1960 99 p. Literature survey dealing with gaseous 
state thermal decomposition reactions of organic nitrogen 
and sulphur compounds; nitrogen compounds, sulphur com- 
pounds, and compounds containing both nitrogen and sulphur 
are grouped separately. 

Thermo Data for Petrochemicals, K.A-KOBE, D.H.KOBE. 
Petroleum v 38 n 12 Dee 1959 p 117-20. Reported heat ca- 
pacities for chlorofluoromethanes; free energies of formation, 
heats of formation and combustion at 25 C; heat capacities, 
enthalpies, mean heat capacities for, heat capacity equations, 
and free energy function. 


Handling. See Petroleum Pipe Lines; Petroleum Transporta- 


tion. 


Static Electricity. See also Electricity—Static. 


Engineering and Theoretical Studies of Statice Electricity 
in Fuels, D.T.ROGERS, C.E.SCHLECKSER. World Petroleum 
Congress, Fifth—Proc New York, NY June 1959 Sec VIII 
p 108-19 (discussion) 120-1. Statie electricity is produced in 
liquid hydrocarbons when there is relative motion of hydro- 
carbon and second phase; electrostatic charge in liquid hydro- 
carbon can be reduced by relaxation principle, neutralization 
with electrodes, antistatic additives, and ionizing radiation ; 
hazard due to electrostatic charge carried by droplets can be 
reduced by minimizing misting or by inerting vapor space in 
tanks. 


Le mouvement d’electricite accompagnant le mouvement des 
liquides et sa consequence, l’electricite dite statique, A.KLIN- 
KENBERG. Genie Chimique v 82 n 6 Dec 1959 p 149-57. 
Movement of electricity attending movement of liquids and its 
consequence, so-called statie electricity; movement of elec- 
trically insulating liquids may result in charges in these 
same liquids and on surrounding objects; difference between 
heat transfer, uncharged mass transfer, and movement of 
charged ions; of interest to oil industry in storage and 
handling of petroleum. 


Storage. See also Computers—Data Processing; Gas Storage— 


Underground; Oil Tanks; Petroleum Gas, Liquefied—Storage ; 
Petroleum Products—Statie Electricity. 


Earthen Storage Reservoirs for Petroleum, D.O.WILKES, 
W.F.HAGEN, R.E.NYSTROM. World Petroleum Congress, 
Fifth—Proe New York, NY June 1959 Sec VIII p 71-8. 
Tests by Creole Petroleum Corp showed that impermeable 
earthen reservoirs could be constructed by providing clay 
lining mixed with water and compacted to high density; 
3.75 million bbl capacity unroofed reservoir was constructed 
within three months; with exception of increase in viscosity, 
there was no degradation of fuel oil quality; evaporation 
loss of 1% occurred, but loss by seepage was nil. 


Storage Offshore? Put it in Bag. Oil & Gas J v 58 n 23 
June 6 1960 p 74-5. Possibility of underwater storage of 
petroleum product in rubber bag; storage system to be used 
off Louisiana will consist basically of rectangular rubber bag 
harnessed by nylon webbing and affixed to pile driven frame; 
on surface will be 14-ft-sq anchored float, to which refueling 
vessel will tie itself; capacity of each bag is 1250 bbl and can 
be doubled. 


Synthetic. See Hydrocarbons—Synthesis; Liquid Fuels—Syn- 


thetic ; Petroleum Products—Chemicals; Rubber, Synthetic. 


Testing. See also Lubricating Oil—Testing; Petroleum Re- 


search. 


ASTM Standards on Petroleum Products and Lubricants 
(with Related Information). Prepared by ASTM Committee 
D12 on Petroleum Products and Lubricants. Am Soe Testing 
Matls, Philadelphia, Pa, Oct 1960 1130 p $9.50. Methods of 
testing, specifications, definitions, charts and tables; volume 
contains standards on petroleum including crude petroleum, 
butadiene, motor and aviation fuels, naphthas, diesel fuels, 
lubricating, industrial, cutting, and turbine oils, greases, 
waxes, spray oils, and other related materials; 11 appendices 
contain proposed methods. 


1959 Supplement to Book of ASTM Standards Including 
Tentatives—Pt 7, Petroleum Products, Lubricants, Tank 
Measurement, Engine Tests. Am Soe Testing Matls, Phila- 
delphia, Pa, 1959 413 p, Contains revised standards and new 
and revised tentatives in these materials fields. Supplement 
to 1958 book indexed in Engineering Index 1959 p 993. 


Rapid Method of Distillation for Routine Quality Control 
of Refinery Products, W.H.TOPHAM. Inst Petroleum—J v 45 
n 431 Nov 1959 p 885-7. Volatility control of refinery 
products where single point on distillation curve is sufficient 
ay ay repeatability is comparable with standard 
methods. 


Transportation. See Cars—Tank; Petroleum Pipe Lines; 


Petroleum Transportation; Tankers. 
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See PRODUCTS PIPE LINES. See Petroleum Pipe 
ines. 


PETROLEUM PROSPECTING 


See also Geochemistry—Exploratory ; Geological Surveys; 
Geophysics ; Oil Well Drilling—Exploratory ; Oil Well Logging ; 
Petroleum Geology; Petroleum Industry. 


Geochemical Methods of Prospecting and Exploration for 
Petroleum and Natural Gas, A.A.KARTSEV, X.A.TABASA- 
RANSKI, M.IL.SUBBOTA, G.A.MOGILEVSKII. University of 
California Press. 1959 349 p. $12.50 (Translation from 
Russian). Geochemistry of petroleum formations, classifica- 
tion of geochemical prospecting methods, geochemistry of 
gases, gas surveys, core-gas surveys, oil and gas logging, 
bitumen methods, bitumen luminescence methods, hydrochemi- 
cal methods, water-gas surveys, soil-salt methods, micro- 
biological methods, and role of geochemical methods in petro- 
leum prospecting. 


Geochemical Prospecting for Oil. Min & Chem Eng Rev v 53 
n 1 Oct 15 1960 p 57-60. Application of fluoroscopy, shale 
electrolysis, and direct geochemical methods; new types of 
fluoroscopic viewers and lamps enable content of core barrels 
and continuously circulating drilling fluids to be quickly and 
closely examined; differential fractional absorption methods 
are used to analyze combustible gases from cores and cuttings. 


International Oil and Gas Development Review of 1959— 
Pt 1, H.E.BOOS, T.W.BRINKLEY (Editors). Am Inst Min & 
Met & Petroleum Engrs vy 14 1960 832 p. Leasing and explora- 
tion by states and foreign countries; details on discoveries, 
new pays, and extensions. 


Look for Oil’s Frontiers to Broaden. Oil & Gas J v 57 n 
46 Nov 6 1959 p 128-5. It is predicted that Australia will be 
scene of major oil strike by 1965; North Africa will rival 
Middle East in oil productivity within 10 yr; Alaska, North- 
west Territories, and Arctic Islands will yield vast new 
deposits of oil and gas now unknown; Rocky Mountains and 
offshore provinces are expected to provide major oil re- 


sources. 
Marine Seep Detection. New Reconnaissance Exploration 
Method, H.F.DUNLAP, J.S.BRADLEY, T.F.MOORE. Geo- 


physics v 25 n 1 Feb 1960 p 275-82. If seep is present, some 
of methane dissolves in water as gas bubbles rise to surface; 
currents spread this methane enriched water into long plume; 
boat samples water continuously, operating over grid laid out. 
at right angles to current; gas dissolved in water is broken 
out of solution, and trace concentration of methane detected 
using infrared analyzer. 


Method for Evaluating Certain Types of Geochemical Ano- 
malies, A.F.FREDERICKSON. Am Assn Petroleum Geologists 
—Bul v 44 n 5 May 1960 p 632-7. Copper, nickel, zinc, and 
iron content of samples was determined and relative intensi- 
ties of beta and gamma radiation measured over area; case 
history of how geochemical map was analyzed to determine 
sub-surface features. 


“Montage’’ Technique Makes for Quick Decisions in Evaluat- 
ing Drillable Prospect. Oil & Gas J v 58 n 17 Apr 25 1960 
p 127-35. Illustrated outline of simple method for compiling 
composite montage designed to present at glance all data 
necessary to evaluate in exploration prospect; montage tech- 
nique calls for composite assemblage of both visual and 
statistical data pertaining to area under appraisal. 


O gidrokhimicheskikh i nekotorykh drugikh pokazatelyakh 
neftenosnosti, M.E.AL’TOVSKII. Razvedka i Okhrana Nedr 
vy 26 n 2 Feb 1960 p 39-42. Hydrochemical and some other 
petroleum indicators; some general principles of genetic 
association of petroleum deposits with natural gas, deposits 
of sulphur, salt, and coal; indicators favorable for evaluation 
of major territories from point of view of petroleum and gas 
possibilities ; indicators favorable for prospecting. 


O vozmozhnoi prirode lokal’nykh gravitatsionnykh minimu- 
mov nad zalezhami nefti i gaza, I1.G.MEDOVSKII, G.M. 
KOMAROVA. Geologiya Nefti i Gaza v 3 n 11 Nov 1959 p 
50-2. Possible nature of local gravitational minima above 
petroleum and natural gas pools; minima are interpreted as 
being due to accumulation of hydrocarbons and not due to 
lower density of rocks over domal parts of uplifts. 


Oil Prospecting in Remote Regions, Mech World v 139 n 
3480 July 1959 p 322-3. Search for oil has called for some 
unusual mechanical equipment; some of the difficult condi- 
tions in which equipment is used include swamplands, jungle 
and water, arctic regions, off shore, and in Sahara sand dunes. 


Operations Research—Tool in Oil Exploration, H.COBB. 
Geophysics v 25 n 5 Oct 1960 p 1009-22. Operations Research 
may be used to help in planning exploration activities and in 
making decisions; electronic computers and mechanized data 
handling may be used in analyses; statistics and probability 
theory are important to studies; other techniques are linear 
programming, game theory, queueing theory, monte earlo, and 
search theory; operations research has been defined as 
quantitative common sense. 


Outlook for Petroleum Exploration, A.I.LEVORSEN. 


World Petroleum Congress, Fifth—Proe New York, NY June 
1959 Sec I p 447-57 (discussion) 457-9. Technologies that 


PETROLEUM PROSPECTING—Continued 


offer most promise are better correlations, better data on 
underground fluid conditions, more drilling and better oil 
and gas identification in wildeat wells; new concepts and 
theories will develop in direction of better understanding of 
geologic history, more appreciation and geology of fluids, in- 
creased emphasis on elements that form stratigraphic traps, 
and better correlation between geology and geophysics. 


Palynology as Working Tool, J.F.GRAYSON. Oil & Gas J 
v 58 n 17 Apr 25 1960 p 136-40. Advantages and practical 
applications of palynology; use of spores and pollen for 
correlation purposes may enable geologist to study micro- 
stratigraphy. 


Palynology Has Important Role in Oil Exploration, W.S. 
HOFFMEISTER. World Oil v 150 n 5 Apr 1960 p 101-4. 
Classification and correlation of ultramicroscopic fossils de- 
termines locations of ancient shorelines and other stratigraphic 
traps, more favorable areas and facies for oil and gas ac- 
cumulation. 


Philosophy of Petroleum Exploration, J.W.HARRINGTON. 
Am Assn Petroleum Geologists—Bul v 44 n 2 Feb 1960 p 
227-34. Two methods of increasing predictability are presented ; 
one is concerned primarily with sandstone reservoirs; second 
method is concerned with predicting loci of carbonate reef 
knolls from available information on submarine topography 
of deposition; structural hunt in unda beds is brought to 
close by exhaustion of anticlinal possibilities; study of en- 
ees and topography of clinoform will be required in 
uture. 


Prospecting for Stratigraphic Traps, D.A.BUSCH. Am Assn 
Petroleum Geologists—Bul v 43 n 12 Dec 1959 p 2829-43. 
Four types of stratigraphic traps, all of which consist of 
elongate bodies of sand which are lenticular in cross sec- 
tion; all illustrations are selected from Pennsylvanian of 
Mid-Continent region, but principles involved are known to 
be applicable to all parts of stratigraphic section in sedi- 
mentary basins throughout world; beach sands, strike valley 
sands, offshore bars, and channel sands. 


Size of Crude Reserves is Key to Evaluating Exploration 
Programs, J.R.ARRINGTON. Oil & Gas J v 58 n 9 Feb 29 
1960 p 180-2, 184. Statistical method of estimating current 
reserves; percentage increase in past reserves; greater num- 
ber of statistics increase accuracy of results. 


Today’s Active Oil Fronts. Oil & Gas J v 58 n 17 Apr 25 
1960 27 p between 148 and 199. Following group of papers on 
petroleum prospecting included: Panhandle-Hugoton Busiest 
US Area, 148-54; Trenton-Ordovician Tops In Michigan, 156- 
62; West Virginia Wildcats 40% Successful, 164-6; Operators 
Like Ohio’s Favorable Cost and Regulation Situation, 166-7; 
Major Wildcat Program May Start Soon In Pennsylvania, 
167-8; Kansas-Nebraska—Mid-America’s Latest Exploration 
Payoff, E.D.GOEBEL, D.F.MERRIAM, 171-4; Deep Edwards 
Play Is Bright Hope In South and Southwest Texas, 175-8; 
Lopeno Trend Gas Finds Look Good In South Texas, 179-80; 
Mississippi Looks To Cretaceous and Beyond for Deep Oil, 
182-5; Exploration Pressure Builds Up in Green River Basin, 
Wyoming, 186-8; Swan Hills Hailed as New Area in Canada’s 
Economy, 189-91; British Columbia Emerging as Gas and Oil 
Giant, 191-4; Canada’s New Oil Frontier Beckons Explorers 
to Aretie Circle, 195-6; Soldotna Discovery Gives Alaskan 
Oil Needed Lift, 197; Two Basins Power French Push, 198. 


Which Holds High Cards—North Africa or Middle East? 
F.E.WELLINGS. Oil & Gas J v 58 n 28 July 11 1960 p 
80-5. With expenditure of same amount of effort as applied in 
North Africa, Middle East oil reserves would outstrip Africa 
by far; there is greater volume of sediments to be explored 
in Middle East, and reserves per volume of sediment could 
outstrip those of United States by 6 to 1. 


World’s Wildcats Reviewed. World Petroleum v 31 n 10 
Sept 1960 p 48-51. In Africa major exploratory discovery 
has been made in Saharan regions of Algeria and Libya; 
offshore areas of Middle East are also very promising; 
Alaska and Argentina are considered good prospects; Central 
America has slowed its pace; detailed study of wildcatting 
situation in Asia and Australasia, Europe, Africa, Middle 
Hast, Central and South America. 


Africa. Oil Interest Flares Throughout Africa as Strikes Open 
New Areas, J.C.McCASLIN. Oil & Gas J v 58 n 41 Oct 10 
1960 p 286-90. Northern interior of Africa has thick section 
of marine Paleozoic sediments in basins surrounding Pre- 
cambrian massifs; these are most promising of continents 
petroleum prospects and are being extensively explored; 
exploration, discoveries and production in Sahara. 


Petroleum Developments in Africa in 1959, H.D.HEDBERG, 
J.D.MOODY. Am Assn Petroleum Geologists—Bul v 44 n 7 
July 1960 p 1102-43. Petroleum production attained new all 
time high of 41,472,057 bbl, representing increase of 36% 
over previous year; this increase came largely from Algerian 
Sahara, Nigeria, and Gabon; geological-geophysical explora- 
tory work was most extensive in Libya and Algeria; details 
by countries and territories. 


Alaska. Regional Aeromagnetic Surveys of Possible Petroleum 
Provinces in Alaska, 1.ZIETZ, G.E.ANDREASEN, A.GRANTZ. 
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US Geol Survey—Professional Paper n 400-B 1960 Pp. 75-6. 
Surveys were flown in areas known to be underlain by 
sedimentary rocks to provide information about thickness of 
rocks and their extent into unmapped or covered areas; 
significant thicknesses of sedimentary rocks occur in several 
areas; index map of prospective petroleum provinces. 


Alberta. Exploratory Techniques Today in Athabasca Sands 
Area, W.B.GALLUP. World Petroleum v 31 n 10 Sept 1960 
p 54, 57-8. Exploration operations and problems; operating 
unit generally consists of one drill, two bulldozers, and 
logging unit; two drill unit is most efficient, since it cuts 
waiting time on logging unit in half; standard operation 
procedure; reserves estimated to be 271 billion bbl, not in- 
cluding leaner beds. 

Appalachian Basin. Appalachian Region, H.P.WOODWARD. 
World Petroleum Congress, Fifth—Proc New York, NY June 
1959 See I p 1061-79. Attention is directed to subsurface 
structures developed during exploration for Oriskany gas in 
central basin; these wells reveal highly faulted underground 
architecture not reflected. at surface but developed beneath 
plastie black shale by severe lateral compression of brittle 
Onondaga limestone and flexible Oriskany sandstone; region 
may still contain potentially valuable petroleum reserves. 


Many Operators Entering Appalachian Basin, H.T.BRUND- 
AGE. World Oil v 150 n 4 Mar 1960 p 93-9, 1 map. Encourag- 
ing shallow gas production in Oriskany and Onondaga forma- 
tions of western Pennsylvania and Virginia opens new 
possibilities ; pre-Devonian rocks are considered as promising ; 
although Appalachian basin wells are of low volume, 
Oriskany sandstone is exception. 


Argentina. See Petroleum Prospecting—South America. 


Arizona. Kanab: Oil Signs are There, E.B.HEYLMUN. Oil & 
Gas J v 58 n 24 June 13 1960 p 168-71. Folded and faulted 
sediments ranging from Cambrian to Cretaceous show promise 
of oil and gas occurrences; region is accessible and drilling 
depths are reasonable; details on stratigraphy. 


Northern Arizona Has Good Oil, Gas Prospects, S.C. 
BROWN, R.E.LAUTH. World Oil v 151 n 4 Sept 1960 p 
98-108, 106. Cambrian, Devonian, Mississippian, Pennsylvanian, 
Permian. and Cretaceous beds are prospective in northern 
Arizona; productive trends in Four Corners area and farther 
north in Utah, correlated with known lithologies in Black 
Mesa Basin and Grand Canyon, indicate that most of Arizona 
outside of Basin and Range province has good prospects. 


Arkansas. Arkoma Slated for Big Drilling Action, W.A.ROSE, 
P.B.BIKE. Oil & Gas J v 57 n 50 Dee 7 1959 p 196, 198-201. 
Pennsylvanian section is main productive zone; recent dis- 
coveries of oil; drilling problems; pipe line facilities; future 
outlook; prospects are that basin will prove to be huge gas 
reserve, perhaps second only to Hugoton in Mid-Continent 
area. 

Australia. Australia’s Oil Hunt in Great Artesian Basin, H.I. 
HARRIS, W.D.MOTT. World Petroleum vy 31 n 1 Jan 1960 
p 40-2, 68. Great Artesian Basin is gentle downwarp with 
Mesozoie sediments which have suffered only slight deforma- 
tion into broad anticlines and synclines with minor faulting ; 
history of old and recent oil finds in area; concessions as of 
Sept 15 1959; help rendered by Commonwealth government to 
foreign companies. 

Austria. See Petroleum Prospecting—Europe. 


Bolivia. See Petroleum Prospecting—South America. 
Brazil. See also Petroleum Prospecting—South America. 


Sedimentary Framework of Brazil, W.K.LINK. World 
Petroleum Congress, Fifth—Proe New York, NY June 1959 
Sec 1 p 901-23; see also Oil & Gas J v 57 n 47 Nov 16 
1959 p 289-91, 293-4. Geology, stratigraphy and structure of 
Paleozoic and younger basins of Brazil; details of exploration 
in individual areas around Brazilian shield and Guyana shield. 


California. See Petroleum Prospecting—Offshore. 


Canada. Canada’s Exploration—1959. World Petroleum vy 31 n 
5 May 1960 p 56-8, 61-2. Overall exploration and development 
drilling activity in Canada remained relatively unchanged 
in volume during 1959; there was trend toward more northern 
areas as fields of major interest; reserves of liquid hydro- 
carbons increased by nearly 350,000,000 bbl or 9.5% to four 
billion bbl and gas showed 14% rise; there were 28 significant 
new wildcat discoveries. 


How Geologists Hunt for Oil in Far North, W.B.GALLUP. 
Oil & Gas J v 58 n 11 Mar 14 1960 p 241-2, 244-5. Islands 
in northern Canada are comprised of number of fold belts 
which involve sediments ranging in age from Cambrian to 
Tertiary; evidence of petroleum such as petroliferous odors, 
pyrobitumen and oil staining are common in outerops in 
Paleozoics of Parry Island fold belts; adaptability of photo- 
graphs makes mapping with airplanes easy; climate of 
archipelago is generally dry. 


Major Discoveries Spur Huge Play in Canadian North. 
World Oil v 149 n7 Dec 1959 p 103-6. Large structures, great 
thicknesses of sediments and much evidence of folding and 
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seepages are being examined in sedimentary basin. of western 
Canada Archipelago; factors favoring oil exploration. 


Colombia. See Petroleum Prospecting—South America. 
Computer Applications. See Petroleum Prospecting—Instru- 


ments. 


Costs. How High Are Free World Oil Search, Development 


Costs? World Oil v 150 n 5 Apr 1960 p 117-18. About $38.5 
billion were spent in United States, and $13.8 billion else- 
where during 1949-1958; geological and geophysical work and 
lease rentals amounted to $5.4 billion or 14% of total in 
United States; about 16% of $13.8 billion spent for finding 
and developing oil and gas abroad was for geological and 
geophysical work and concession costs. 


How to Evaluate Current Finding Costs, R.E.MEGILL. 
World Oil v 150 n 6 May 1960 p 103-6. New Way to de- 
termine replacement cost trends; new system involves calcu- 
lating historic growth rate of past discoveries; this rate is 
applied to latest revised estimates to arrive at probable 
final estimates; statistical estimate is more accurate if num- 
bers involved are large; chief advantage of system is that 
it provides estimate of current cost of finding per barrel. 


Ecuador. See Petroleum Prospecting—South America. 
Europe. Petroleum Exploration and Production in Europe in 


1959, R.E.KING. Am Assn Petroleum Geologists—Bul v 44 
n 7 July 1960 p 1058-1101. Petroleum production in Europe 
outside Soviet zone increased 7.7% over previous year, to rate 
of 256,700 bpd; in Austria first important oil field was found 
in Molasse basin; important discoveries were made in Paris 
and Aquitaine basins; in Italy important gas discovery was 
made in Bradanie trough in southern part of peninsula, and 
another in Po valley; some data on production and explora- 
tion in Soviet Union are included; details by countries. 


Far East. Petroleum Developments in Far East in 1959, G.F. 


KAUFMANN. Am Assn Petroleum Geologists—Bul v 44 n 7 
July 1960 p 1179-1204. All producing areas of Far East 
showed increase in crude oil production during 1959, with 
exception of Java, Netherlands, New Guinea, and perhaps 
Sakhalin; total oil production was 221,662,802 bbl; two small 
producers were drilled on island of Cebu in Philippines to be 
rated as first commercial oil wells in Philippine Islands; de- 
tails by countries. 


France. See also Petroleum Prospecting—Europe. 


French Move to Meet Soaring Demand, R.F.HAGEMANN. 
Oil & Gas J v 58 n 44 Oct 31 1960 p 105-8, 113-14, 116. 
Organization and program of French Bureau of Petroleum 
Research; status of geophysical activity; petroleum prospects 
and production of Paris and Aquitaine basins and North 
Africa fields; French oil field and reservoir data. 


La prospection pétroliére dans le périmetre de Dammartin 
(Seine-et-Marne), R.TILLOY. Société Géologique de France— 
Bul Ser 7 v 1 n 5 Apr 1960 p 446-9. Petroleum prospecting 
around Dammartin (Seine and Marne); stratigraphic and 
tectonic interpretation of results of drilling in deposit of 
Coulommes-Vaucourtois in Paris basin. 


Les gisements du bassin de Paris. Institut Francais du 
Pétrole et Annales des Combustibles Liquides—Revue v 15 n 6 
June 1960 p 987-1050, 3 plates. Deposits of Paris Basin; 
following group of papers included: History of Petroleum 
Prospecting in Paris Basin, TRUMPY, 988; Deposit of 
Coulommes-Vaucourtois and vicinity of Dammartin-en-Goele, 
R.TILLOY, M.DARDENNE, 994-1003; Deposit of Chateauren- 
ard, V.MAUGUY, 1004-10; Oil field of Chailly-Chartrettes, 
1011-27; Deposit of Saint-Martin-de-Bossenay, P.BOUCHRE, 
J.FOLLOT, J.M.PAGEZY, J.C.HEUBERGER, 1028-45: Vil- 
lemer oil field, 1046-50. 


Guatemala. Continued Drilling May Uncover Oil in Guatemala’s 


Peten, J.J.LLOYD, G.DENGO. Oil & Gas J v 58 n 18 Ma 
2 1960 Pp 208, 210, 212. Sediments range from Panneylvaiion 
to Tertiary age; black shales and highly fetid carbonates of 
Permian-Pennsylvanian strata are considered to be source 
beds; Cretaceous sediments are productive; area is divided 


into five structural units; Paleozoic basins are connected by 
gaps in barriers. 


Illinois. Western Illinois Strike Lures Independents, F.J. 


GARDNER. Oil & Gas J v 57 n 50 Dec 7 1959 p 193. 
Shallow oil pool discovery in Brown County, Il; 1005 bbl oiler 
from 8 in. of Edgewood-Silurian lime between 634 and 635 


ft produces 400 bb per day of 35° oil; outline of prospective 
area, 


Instruments. Will Computers Click as Oil Finders? GT; 


KINNEY. Oil & Gas J v 58 n 41 Oct 10 1960 p 110-11. 
Large-scale pilot program uses computer data handling sys- 
tem to determine how and where new techniques will fit into 
regular exploration program: rock properties are coded and 
recorded on cards; code can be reconverted to abbreviations or 


tabulations in printed form from which i 
interpretations. a bai gee oc 


Israel. Geology and Oil Exploration of Israel, L.PICARD. 


World Petroleum Congress, Fifth—Proe New York, NY 
1959 See I p 811-34 (discussion) 334-6. Structural bodies mee 
been tested by more than 30 wildcats (deepest-4000m) ; 
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PETROLEUM PROSPECTING—Continued 
Mexico. Desarrollo petrolero in Mexico durante 1959, F.MINA 


thought to have originated by lateral migration from Upper 
Cretaceous and/or Oligocene-Neogene downwarped and down- 
sunken graben sediments sealed by marine or continental 
Neogene-Quaternary cover beds. 


Italy. See also Petroleum Prospecting—Europe. 


Evidence of Slump Phenomena (Olistostromes) in Areas of 
Hydrocarbon Exploration in Sicily, G.FLORES. World Petro- 
leum Congress, Fifth—Proc New York, NY June 1959 Sec I 
p 259-75. Case is presented, where one exploratory well 
reached “‘normal’’ sedimentary series below olistostrome, at 
depths that were in agreement with depths originally pre- 
dicted; when olistostrome deposits are correctly interpreted 
as such, possibility of detecting structural “highs” in under- 
lying normal sedimentary series exists, by means of conven- 
tional exploration methods. 


Petroleum Exploration in South Italy, E.BENEO. World 
Petroleum Congress, Fifth—Proe New York, NY June 1959 
Sec 1 p 957-68; see also Oil & Gas J v 57 n 42, 43 Oct 12 
1959 p 246-7, Oct 19 p 181-2, 184-6. Apennine sector and 
Gargano-Murge sector, are both characterized by rocks rang- 
ing from Triassic to Miocene in age; central sector is char- 
acterized by tectonic sink involving same rocks, and filled 
with clastic sediments of Flysch facies of Upper Miocene age 
and, partly, of Pliocene age; Flysch mass contains inter- 
ealated olistostroma; Flysch is frequently gas bearing; in 
Apennine sector, there are numerous petroleum shows. 


Jamaica. Renewed Search for Oil is Planned in Jamaica, E.A. 
KOESTER. World Oil v 150 n 5 Apr 1960 p 174, 177-8, 181-2. 
In Jamaica Cretaceous and younger rocks are exposed as 
inliers ; Cretaceous rocks show promise of oil; interest is con- 
centrated in western third of island. 


Kansas. Drillers Keep Busy in Northern Kansas, D.F.MER- 
RIAM. Oil & Gas J v 58 n 42 Oct 17 1960 p 164-5, 168-70. 
Attempts have been made to extend production to northeast 
along prominent Alma anticline; five fields are spread over 
distance of 35 mi along axis of anticline; success would ex- 
tend trend for 23 mi. 


In Kansas’ Hugoton Operator With Gas-Held Acreage Holds 
Whip Hand, F.O.BENNETT. Oil & Gas J v 58 n 35 Aug 29 
1960 p 124-7. First 10 well-defined Winfield anomalies in 
general area to be tested by drill proved to be productive in 
formations below Permian gas pay; structure on top of Mis- 
sissippian is elongate northwest-southeast trending anticline, 
ph mi long and 21% mi wide with at least 95 ft of producing 
closure. 


Kentucky. Central Kentucky Activity to Reach Heights, H.T. 


BRUNDAGE. World Oil v 149 n 7 Dee 1959 p 98-101. Com- 
pletion of Fort Payne reef discovery for 300 bbl of oil daily 
on pump near Edmonton, in Metcalfe County, from interval 
212-232 ft; Knob Lick oil field, where about 43 ft of Missis- 
sippian pay was found, is being extended; Greensburg field de- 
velopment. 


Laws and Regulations. See Petroleum Laws and Regulations. 


Libya. See also Petroleum Prospecting—North Africa. 


Desert Booms, E.ADAMS. Petroleum Engr v 31 n 13 
Dee 1959 p E1-8. Petroleum law, concessions and drilling 
operations; there are four major basins, most productive so 
far appears to be one around Gulf of Sirte; it contains many 
large structures; data on discoveries, depths of production, 
pay formations, amount produced per day, and gravity of oil. 


How Oasis Conquered Desert, R.E.McMILLEN. Oil & Gas 
J v 58 n 44 Oct 31 1960 p 130-1, 134, 136-7. Problems en- 
countered in course of five important oil discoveries in Libya; 
exploration problems include planning of pipe line and 
terminal, locating wells, logistics; hole and casing programs, 
blowout prevention, lost circulation and fishing; supply trans- 
portation and maintenance. 


Louisiana. See also Petroleum Prospecting—Texas-Louisiana. 


Offshore Louisiana: One of Largest Undrilled Reserves in 
World, L.L.LIMES, J.C.STIPE. Oil & Gas J v 57 n 48 Nov 
23 1959 p 126-30. Miocene strata produce most of oil and gas 
in South Louisiana, owing to very favorable stratigraphic 
section combined with variety of structural traps; producing 
trend 70 to 100 mi wide and 300 mi long, extends from 
Breton Sound area to Texas line; future oil and gas pros- 
pects. 


South Louisiana Still Yielding Bumper Crop of Discoveries, 
N.WILLIAMS. Oil & Gas J v 57 n 48 Nov 23 1959 p 46-8. 
Map of 1959 discoveries; offshore discoveries have increased ; 
discoveries from Miocene sands; difficulties encountered in 
opening new wells. 


Mali Federation. Mali Opens Second French Sahara. World 


Petroleum v 31 n 4 Apr 1960 p 65, 104. Federation comprises 
westernmost part of Africa with surface area of 1,400,000 sq 
km; liberal petroleum code and internal market provide 
stimuli for exploration; country offers three sedimentary 
basins, including Cretaceous-Tertiary basin of Senegal, Pale- 
ozoic basin of western and central Sudan and Cretaceous- 
Eocene basin of eastern Sudan. 


U. Asociacion Mexicana de Geologos Petroleros—Boletin v 
12 n 3-4 Mar-Apr 1960 p 95-102. Development of petroleum 
resources in Mexico during 1959; data on exploratory oil 
well drilling; production of petroleum and natural gas. 


Exploration in Mexico Keeps Pace with Needs, A.GARCIA 
ROJAS. Oil & Gas J v 57 n 50 Dec 7 1959 p 206-7. Recent 
discoveries assure steady rate of withdrawal equal to Mexico’s 
domestic consumption; exploration is concentrated in coastal 
area of Gulf of Mexico and continued in deeper formations, 
not previously explored. 


Isthmus of Tehuantepec. Oil & Gas J v 58 n 7, 8 Feb 15 
1960 p 159-60, 162-3, Feb 22 p 150, 152-8, 155, 158, 160-1. 
Oil production is associated with salt dome traps on flanks 
of structures; oil bearing formations are mostly of Miocene 
age; offshore production areas also have salt dome structures ; 
Permian transgression, Triassic and Jurassic uplift, evapora- 
tion of sea basin form salt deposits, followed by later sub- 
mergence; intrusion of salt by static thrust into overlying 
sediments; production details. 


Petroleum Developments in Mexico in 1959, F.MINA U. Am 
Assn Petroleum Geologists—Bul v 44 n 7 July 1960 p 1000-13. 
441 wells were drilled in Mexico during 1959 as compared 
with 379 drilled preceding year; main exploratory effort was 
concentrated along coastal plain of Gulf of Mexico where all 
producing fields are located; however, seismic work in Baja 
California and gravity work in Yucatan Peninsula and North- 
eastern Chihuahua were continued; crude oil and distillate 
production was 105,758,473 bbl, total gas production was 
329,363,504 M cu ft. 


Posibilidades Petroliferas de la porcion norte de la Cuenca 
de Macuspana, Tab, S.HERNANDES S&S. Asociacion Mexicana 
de Geologos Petroleros—Boletin v 11 n 11-12 Nov-Dec 1959 
p 619-68. Petroleum possibilities in northern part of Macuspana 
basin, Tabasco; stratigraphic sequence includes sediments 
ranging from Eocene to Recent; lithology and paleontological 
character of formations; source rocks and reservoir rocks; 
structures favorable for accumulation of hydrocarbons. 


Mid Continent. These Tectonic Features Point Up Oil Prospects 


in Amarillo-Hugoton, J.A.WORDEN. Oil & Gas J v 57 n 44, 
45 Oct 26 1959 p 128-30, Nov 2 p 124-6. Structural expression 
of Precambrian and pre-Pennsylvanian surfaces; subsurface 
conditions of area examined using three cross-sections and 
isopachous map of Morrow-Pennsylvanian. 


Middle East. Petroleum Developments in Middle East and 


Adjacent Countries in 1959, H.LHOTCHKISS. Am Assn Petro- 
leum Geologists—Bul v 44 n 7 July 1960 p 1144-78. Petroleum 
production in Middle East countries in 1959 totaled 1,678,- 
553,000 bbl; possible commercial discovery was made in Syrian 
Region of United Arab Republic; some small gas accumula- 
tions were noted in Pakistan and gas shows were recorded in 
Israel; details by countries. 


Nebraska. See also Petroleum Prospecting—New Mexico- 


Nebraska. 


First Cambrian Oil Sparks Western Nebraska Exploration, 
J.A.KKORNFELD. World Oil v 151 n 2 Aug 1960 p 78-83. Dis- 
covery of first Lamotte (Reagan) sandstone oil in Nebraska 
adds major impetus to state’s exploration effort; development 
of Red Willow County’s Pennsylvanian oil fields; reservoir 
characteristics of Ackman Field; well logging program; 
rotary rig requirements. 


Nebraska Deep Well Records, E.C.REED, R.F.SVOBODA. 
Nebraska Geol Survey—Bul n 17 Mar 1957 138 p. List of 
wells comprises wells completed on or before July 1 1956; 
includes wells which resulted in discovery of oil or gas fields 
in state as well as most of other exploratory wells but does 
not include records of all wells drilled in each producing 
field. 


Wells Drilled for Oil and Gas in Nebraska During 1956 
and 1957, E.C.REED, J.G.JOHNSTON, N.L.HEINZ. Nebraska 
Geol-Survey—Bul n 18 May 1959 58 p. More than 1250 tests 
for oil and gas were drilled in state during 18 mo period; 
lists of all oil and gas fields discovered up to close of 1957, 
all wells that discovered new fields, and all nonproductive 
exploratory wells. 


New Mexico. New Discoveries Spark Dakota Play in Northern 


New Mexico. World Oil v 150 n 6 May 1960 p 149, 152, 154-5. 
More than 6000 wells have been drilled in New Mexico’s San 
Juan Basin area since 1950; 133 wildcats were drilled in 
northern New Mexico during 1959, resulting in 48 gas and 
16 oil producers for 48.1% success ratio; of 48 gas producers 
completed as wildeats in San Juan Basin in 1959, 42 were in 
Dakota; major exploration areas in northern New Mexico. 


New Mexico-Nebraska. Las Animas Arch—Promising Oil and 


Gas Frontier, J.A-KORNFELD. World Oil v 151 n 4 Sept 
1960 p 87-8, 91-2. New discoveries favor exploration along 
250 mi front from New Mexico to Nebraska; significant dis- 
eoveries of oil and gas reservoirs in Cambro-Ordovician, Mis- 
sissippian and Pennsylvanian sediments; regional structure 
includes Sierra Grande uplift and Las Animas arch; correla- 
tions of stratigraphic facies; structure of Las Animas arch. 
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North Africa. Saharan and Libyan Oil, F.E.WELLINGS. Inst 
Petroleum—Rev v 14 n 163 July 1960 p 213-18. Geological 
characteristics of Atlas Mountain complex exposing Tertiary, 
Cretaceous, and Jurassic limestones and marls, Sahara 
Desert, Hoggar Mountains of folded and faulted Paleozoics 
lying south of escarpment of transgressive Cenomanian in 
Algeria; exploration, discoveries, drilling and production and 
details on Hassi Messaoud Camp; petroleum law, exploration, 
geology, and drilling method in Libya. 


Offshore. See also Geophysics—Subaqueous; Oil Fields—Off- 
shore; Petroleum Prospecting—Louisiana. 


Great Lakes Search Focuses on Eastern End of Lake Erie, 
B.C.DONNAN. Oil & Gas J v 58 n 23 June 6 1960 p 102-4. 
Under Lake Ontario waters, proved reserves increased to 
13 billion cu ft; probably gas reserves are two to three times 
greater; objective is gas in shallow 700 to 1100-ft Clinton 
Medina sands; in 1959 43 offshore wells were drilled, resulting 
in 16 gas producers, 1 oil well, and 26 dry holes. 


Petroleum Exploration of California Offshore, F.J.HORTIG. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 See I p 395-407 (discussion) 407-8. History of offshore 
exploratory activities; drilling has been concentrated in 
offshore extensions of two of six principal sedimentary basins 
lying along California shore; data on offshore production. 


Petroleum Potential and Emerged and Submerged Atlantic 
Coastal Plain of United States, J.E.JJOHNSTON, J.TRUM- 
BULL, G.P.EATON. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 Sec I p 435-42 (discussion) 443-5, 
2 maps. Atlantic continental shelf overlies 175,000 cu mi of 
possibly petroliferous sediments; seismic and magnetic sur- 
veys indicate that basement is deeper and more irregular than 
previously supposed; marine sediments were presumably de- 
posited in or close to shelf areas that possibly contain reefs 
and are partially bordered by known granite washes. 


Oklahoma. Ouachita Mountains Do Have Oil and Gas Potential, 
P.A.CHENOWETH. World Oil v 151 n 2 Aug 1960 p 94-5, 
99-100. Oil, gas and solid hydrocarbons are present in Ouachita 
Mountains; metamorphism, originally thought to be severe 
and general, based on cursory geological work, is now known 
to have been exaggerated; structural relationships are not 
completely known, but thrust faulting cannot be used to con- 
demn prospects. 


Possibility of Hydrocarbon Accumulations Along Northern 
Flank of Marietta Syncline, Love County, Oklahoma, C.C. 
REEVES, Jr, J.R.MOUNT. Am Assn Petroleum Geologists— 
Bul v 44 n 1 Jan 1960 p 72-82. Middle Pennsylvanian pyro- 
ducing sands of Wichita-Criner Hills arch are present in 
Marietta syncline and are separated from pre-Pennsylvanian 
strata by unconformity; oil shows have also been found in 
pre-Pennsylvanian formations; northeast flank of syncline 
must be considered unproved and _ untested  petroliferous 
province. 

Peru. See Petroleum Prospecting—South America. 


Philippine Islands. First Commercial Oil Discovery for Philip- 
pine Islands, J.A.KKORNFELD. Petroleum Engr v 32 n 4 
Apr 1960 p B101, 105, 110. Successful drillstem test near 
Toledo on West Coast of Cebu Island marks first possible com- 
mercial oil discovery after 63 yr of sporadic exploration; 
principal folds throughout region may be resurveyed for deep 
drilling; stratigraphy, structure, and favorable conditions for 
formation of traps. 


Oil Exploration in Philippines, D.H.SCOTT. Philippine 
Geologist v 14 n 1 Mar 1960 p 21-4. Explanations of some 
of apparent anomalies that often occur in selection and 
drilling of well locations and suggestion for ways in which 
effectiveness of oil exploration programs can be increased; 
factors which influence most oil exploration programs. 


Sahara Desert. See also Petroleum Prospecting—North Africa. 


Le développement de la seismique réfraction dans |’interpré- 
tation géologique du Sahara Nord—son role dans la decouverte 
et l’étude du champ d’Hassi Messaoud, R.BOUCHON, H.I. 
ORTYNSKI, C.de LAPPARENT, G.POMMIER. World Petro- 
leum Congress, Fifth—Proe New York, NY June 1959 Sec I 
p 729-46. Development of seismic refraction in interpretation 
of geology of northern Sahara, its role in discovery and study 
of Hassi Messaoud oil field; refraction method indicates shape 
of basement and limits of different basins, not only forms but 
also nature of different markers. 

South America. Oil Search Under Way in Vast Interior South 
America, C.A.MOORE. World Oil v 149 n 6, 7 Nov 1959 p 
150, 152, 154, 156, Dee p 130-1, 132, 136, 141. Paleozoie and 
Mesozoic stratigraphy and structure of South America; oil 
prospects in Brazil, Bolivia, Peru, Venezuela, Colombia and 
Ecuador; pt 1 and 2 indexed in Engineering Index 1959 
p 997 from Sept, Oct 1959 issues. 

Petroleum Developments in South America and Caribbean 
Area in 1959, E.W.CLARK. Am Assn Petroleum Geologists— 
Bul v 44 n 7 July 1960 p 1014-57. In South America as 
whole, crude oil production in 1959 was 3,244,900 bpd; ex- 
ploration activities were maintained at high level in Brazil, 
Argentina, Bolivia, and Colombia but decreased considerably 
in Venezuela; details by countries. 


PETROLEUM PROSPECTING—Continued 
South Dakota. Dig Deep for South Dakota Pays. Oil & Gas J 


vy 58 n 12 Mar 21 1960 p 160-2, 164, 167, 169-70, 172. Only 
one-sixth of all South Dakota tests have reached Precambrian ; 
future exploration will search for many facies and structural 
traps in Williston basin area of South Dakota; oil possibili- 
ties of Cretaceous, Jurassic, and Permo-Pennsylvanian sands 
in western half of state merit further systematic investiga- 
tion; Kennedy basin area will probably be tested in attempt- 
ing to corroborate Minnelusa shows nearby in Nebraska. 


South Dakota Oil Prospects Becoming Better Known, A.F. 
AGNEW. World Oil v 149 n 7 Dee 1959 p 112-15. Mesozoic 
and Paleozoic beds show oil and gas in Williston Basin, Black 
Hills areas; seismic high in combination with updip wedge- 
outs of Cretaceous sands in Black Hills area may prove 
valuable. 


Soviet Union. Glavneishie napravleniya v oblasti  otkrytiya 


novykh mestorozhdenii i uvelicheniya razvedannykh zapasov 
nefti i gaza, M.F.MIRCHINK, V.G.VASIL’EV, M.S.L’VOV. 
Neftyanoe Khozyaistvo v 37 n 4 Apr 1959 p 1-8. Main trends 
in field of discovery of new deposits and increase of reserves 
of petroleum and gas; by 1965 share of petroleum in fuel 
budget of country will be 51%; output of petroleum will 
attain 230 to 240 million tons, and natural gas 150 billion 
m®: reserves by regions; extent of deep exploratory oil well 
drilling ; stratigraphic association of reserves. 


Investigations Into Direct Oil Detection Methods, V.A. 
SOKOLOV, F.A.ALEXEYEV, E.A.BARS, A.A.GEODEKYAN, 
G.A.MOGILEVSKY, Y.M.YUROVSKY, B.P.YASENEV. World 
Petroleum Congress, Fifth—Proe New York, NY June 1959 
See I 1959 p 667-82 (discussion) 682-7. Development and ap- 
plication of geochemical, biochemical and radiometric methods 
of prospecting and exploring oil and gas fields; results are 
given of practical work involving use of gaseous and micro- 
biological surveying, and gas logging techniques involving use 
of chromatographic analysis. 


K voprosu o metodike obshchego geologicheskogo izucheniya 
zakrytykh raionoy, Ya.S.EVENTOV. Geologiya Nefti i Gaza 
vy 3.n 4 Apr 1959 p 32-40. Problem of method of general geo- 
logical study of closed regions; example of geological survey 
in connection with petroleum prospecting in northern and 
northwestern Caspian coastal region. 


Lyuminestsentno-bituminologicheskie issledovaniya yurskikh 
otlozhenii Zaterechnoi ravniny, IL.N.SSUVOROVA. Geologiya 
Nefti i Gaza v 3 n 11 Nov 1959 p 47-9. Luminescence study 
of bitumens in Jurassie deposits of southern part of Terek 
River valley; more reduced bitumens from well samples are 
inherent to producing formations, while those from non- 
producing horizons are less reduced; methods of bitumen de- 
termination and kinds of bitumens determined. 


Napravlenie i metodika poiskov i razvedki novykh mesto- 
rozhdenii nefti i gaza vy Saratovskom Povolzh’e, K.A.MASH- 
KOVICH. Geologiya Nefti i Gaza v 3 n 5 May 1959 p 1-11. 
Trend and methods of prospecting and exploration of new 
deposits of petroleum and natural gas in Volga region near 
Saratov; analysis of available geologic information on strati- 
graphic and structural association of petroleum traps in 
Paleszoic formations; recommendations for exploratory drill- 
ing on definite structures. 


Neft vo vneshnei zone Predkarpatskogo progiba, V.V. 
GLUSHKO, V.T.SKLYAR. Geologiya Nefti i Gaza v 38 n 4 
Apr 1959 p 49-52. Petroleum in external zone of Carpathian 
foreland depression; new petroliferous region established, 
with oil of different type than in other petroleum deposits 
of Carpathians ; new discoveries of Paleozoic formations below 
Mesozoic and Tertiary sequence of foreland. 


Neftegazonosnost L’vovskogo paleozoiskogo progiba, G.N. 
DOLENKO, IF.KLITOCHENKO. Geologiya Nefti i Gaza v 3 
n 7 July 1959 p 12-15. Oil and gas possibilities of Lvov 
Paleozoic depression; principal tectonic features, their rela- 
tion to regional structures and petroleum prospects. 


Nekotorye itogi i perspektivy razvitiya geologorazvedochnykh 
rabot v Prikumskom raione, M.S.BURSHTAR, Yu.F.MERZ- 
LENKO. Geologiya Nefti i Gaza v 3 n 11 Nov 1959 p 18-19. 
Some results and prospects for development of geological pros- 
pecting in Kuma River region; discovery of petroleum reser- 
voirs in Mesozoic formations associated with dome-like uplifts 
of Paleozoic basement; outline of future trends in prospecting 
for natural gas and oil. 


Novye dannye o geologicheskom stroenii zapadnogo Pred- 
kavkaz’ya_ i perspektivy otkrytiya novykh krupnykh mes- 
torozhdenii nefti, S.T.KOROTKOV. Geologiya Nefti i Gaza v 
3 n 11 Nov 1959 p 6-18. New data on geologic structure of 
western Cis-Caucasia and prospects for discovery of new 
major oil fields; geology of area between Hisk and Berezan- 
skaya; structures where natural gas and petroleum may be 
accumulated; recommendations for further prospecting in 
Lower Cretacesus formations. 


Novye dannye o neftegazonosnosti RSFSR po rezul’tatam 
geologorazvedochnykh rabot 1958 g, A.N.MUSTAFINOV. 
Geologiya Nefti i Gaza v 8 n 7 July 1959 p 1-7. New data of 
oil and gas possibilities of Russian Soviet Republic according 
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to results of geological prospecting during 1958; total produc- 
tion figures, exploration, development and discoveries in 
various parts of country. 


Novye dannye © stroenii solenosnoi tolshchi verkhnego 
devona_v Pripyatskom progibe, G.Kh.DIKENSHTEIN, I.N. 
SHEBUEVA. Geologiya Nefti i Gaza v 8 n 8 Aug 1959 p 
23-9. New data on structure of Upper Devonian salt-bearing 
series in Pripyat depression; thickness of salt-bearing deposits 
is 3400 m3) oil shows are affiliated with series, and there is 
one producing well; results of exploratory drilling and log- 
ging. 

OQ geologicheskikh predposylkakh razvitiya poiskovo-raz- 
vedochnykh rabot na gaz i neft v Saratovskoi oblasti, M.B. 
EZDRIN. Geologiya Nefti i Gaza v 3 n 10 Oct 1959 p 15-20. 
Geological prerequisites of development of prospecting and 
exploration of natural gas and oil in Saratov region; strati- 
graphy, facies of formations, characteristics of structures, 
and prospective areas in Paleozoic series. 


O glubinnom stroenii Murgabskogo pogrebennogo vystupa, 
A.A.BORISOV. Geologiya Nefti i Gaza v 3 n 10 Oct 1959 p 
29-34. Structure of buried swell of Murghab; area is located 
at border of Afghanistan; four highly prospective zones are 
outlined on basis of interpretation of stratigraphic and struc- 
tural data. 


O metodike perspektivnogo planirovaniya razvedki v Azovo- 
Kubanskom neftegazonosnom basseine, C.T.KOROTKOV. 
Geologiya Nefti i Gaza v 3 n 9 Sept 1959 p 25-7. Methods of 
perspective planning of exploration and prospecting in Azov- 
Kuban petroleum and gas basin; method for selecting 
favorable areas and petroleum producing units based on 
statistical treatment. 


O metodike poiskov mestorozhdenii gaza i nefti v Timano- 
Pechorskom neftegazonosnom basseine, V.A.LEVCHENKO. 
Geologiya Nefti i Gaza v 3 n 11 Nov 1959 p 19-23. Method 
of prospecting for natural gas and petroleum in Timan- 
Pechora natural gas- and petroleum-bearing basin; critical 
approach to previously used methods with emphasis on future 
trends based on combination of geophysical data with ex- 
ploratory drilling. 


O napravlenii dal’neishikh geologicheskikh i razvedochnykh 
rabot na neft i gaz v Ferganskoi vpadine, I.P.SOKOLOV, 
E.K.KAN, N.M.ROZANOV, I.A.SHMELEV. Geologiya Nefti 
i Gaza v 3 n 12 Dec 1959 p 13-16. Trend of further prospect- 
ing and exploration of oil and natural gas in Ferghana de- 
pression; economic amount of oil and gas is present in Cre- 
taceous and Tertiary deposits; more attention is to be paid 
to local structures in deepest part of depression; drilling of 
slim holes to depth of 4 to 6 km is recommended. 


O neftenosnosti severo-zapadnoi chasti Bol’shekinel’skogo 
vala, M.V.MAKARENKO. Geologiya Nefti i Gaza v 3n 
July 1959 p 7-12. Oil possibilities of Northwestern part of 
Bol’shoi Kinel swell; there are good prospects for high quality 
oil from Devonian and Carboniferous deposits; it is expected 
that new petroleum producing region will be developed. 


O novoi pogrebennoi antiklinal’noi zone na platformennom 
bortu Predkavkazskogo progiba, A.S.BORISEVICH. Geologiya 
Nefti i Gaza v 3 n 8 Aug 1959 p 36-9. New buried anticline 
zone to flank of platform of Cis-Caucasian depression; in- 
terpretation of gravitational and seismic data recorded during 
study of Mesozoic series. 


O perspektivakh poiskov nefti i gaza v Ferganskoi doline, 
A.M.KHUTOROV. Sovetskaya Geologiya v 2 n 10 Oct 1959 
p 98-112. Outlook for exploration for oil and gas in Ferghana 
depression; exploration drilling to depth of 700 to 1500 m 
along cross-section lines and over buried folds; seven sites 
favorable for drilling; exploratory holes outlined. 


O poiskakh nefti i gaza v Zapadno-Sibirskoi nizmennosti, 
N.N.ROSTOVTSEV, T.N.SIMONENKO. Geologiya Nefti i 
Gaza v 3 n 6 June 1959 p 8-13. Prospecting for petroleum 
and gas in West Siberian lowland; in central and north- 
western part of lowland, Jurassic, Valanginian, and Hau- 
terivian deposits contain producing formations; prospective 
areas are outlined in region of granitic intrusions at surface 
of basement, where granitic detritus may form favorable 
reservoir rocks. 


O printsipial’noi skheme metodiki poiskov i razvedki sko- 
plenii nefti i gaza, A.G.ALEKSIN. Geologiya Nefti i Gaza v 
3 n 4 Apr 1959 p 24-31. Principles of method of prospecting 
for and exploration of accumulations of petroleum and 
natural gas; four stages of work are analyzed; purpose of 
work, methods used in each stage of prospecting and explora- 
tion, and results obtained; case history of elaboration of 
exploratory method by petroleum expedition of Academy of 
Sciences in North Caucasus. 


Ob effektivnosti i razmeshchenii geologorazvedochnykh rabot 
na neft i gaz, M.S.L’VOV. Geologiya Nefti i Gaza v 3 n 6 
June 1959 p 1-7. Efficiency of distribution of geological ex- 
ploratory work for oil and gas; expected output of petroleum 
and gas in 1965 by Soviet republics; basic increase of output 
is expected mainly on account of additional exploration in 
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already known petroleum production areas; prospecting will 
rs He i also in Siberia, Middle Asia, and Caspian Sea 
owland. 


Osobennosti formirovaniya i perspektivy gazoneftenosnosti 
Tobol’skogo podnyatiya, A.S.KUZNETSOV. Geologiya Nefti i 
Gaza v 3 n 8 Aug 1959 p 18-23. Features of formation and 
oil and gas possibilities of Tobol uplift; basement of uplift is 
represented by fractured and kaolinized granite; southwestern 
slope is covered by effusives; Jurassic coarse clastic sediments 
attain 200 m thickness on slope, and 65 m on top of uplift; 
thickness of Lower Cretaceous is 470 to 494 m; possibility 
of locating hydrocarbon deposits and recommendations for 
prospecting. 


Perspektivy neftegazonosnosti devonskikh otlozhenii v Ter- 
sinskoi vpadine i usloviya formirovaniya neftyanykh zalezhei 
na Klenovskom podnyatii, V.M.KOTEL’NIKOV. Geologiya 
Nefti i Gaza v 3 n 4 Apr 1959 p 41-6. Prospects for petro- 
leum and gas in Devonian deposits of Tersinskaya depression 
and conditions of formation of petroleum deposits in Klenovs- 
koe uplift; tectonics and paleotectonics of area in basin of 
Medveditsa River, tributary on Don River. 


Perspektivy neftegazonosnosti Selenginskoi depressii v 
svete gidrogeologicheskikh  issledovanii, V.V.SAMSONOV. 
Geologiya Nefti i Gaza v 3 n 6 June 1959 p 14-18. Prospects 
for petroleum and gas in Selenga depression from point of 
view of geological groundwater studies; there is good pos- 
sibility of presence of petroleum reservoirs in Tertiary rocks; 
this is indicated by reducing character of aqueous medium and 
lack of active exchange of groundwater; data on ground- 
water analyses. 


Perspektivy neftenosnosti Permskoi oblasti, P.A.SSAFRON- 
ITSKII, I.Kh.ABRIKOSOV. Geologiya Nefti i Gaza v 3 n 
10 Oct 1959 p 1-8. Petroleum prospects in Perm region; 
discovery of petroleum is_ possible within sequence of 
Paleozoie rocks; this is indicated by oil shows in 10 forma- 
tions represented by sandstones, dolomites, and limestones. 


Podzemnye vody Chuiskoi vpadiny kak pokazatel vozmozhnoi 
neftegazonosnosti, M.I.SUBBOTA. Geologiya Nefti i Gaza v 
3 n 5 May 1959 p 34-8. Ground waters of Chu depression as 
indicator of possible presence of petroleum and gas; geo- 
chemical study of ground water makes it possible to outline 
areas which may contain accumulations of hydrocarbons; 
geochemical survey involves determination of amount of 
bitumen and methane dissolved in groundwater. 


Preimenenie seismorazvedki dlya izucheniya pologikh plat- 
formennykh struktur Bashkirii, L.I.IVANOV. Geologiya Nefti 
i Gaza v 3 n 9 Sept 1959 p 50-7. Seismic prospecting applied 
to study of flat platform structural warps of Bashkiria; sub- 
surface contour maps and description of Devonian and Car- 
boniferous structures based on detailed seismic data. 


Progress in Geophysical Methods for Prospecting for Oil 
and Gas in USSR, Yu.N.GODIN, M.K.POLSHKOV, L.A. 
RYABINKIN, V.V.FEDYNSKY, E.E.FOTIADY. World Petro- 
leum Congress, Fifth—Proc New York, NY June 1959 See I 
p 603-24 (discussion) 624-5. During 1955-1958, most of geo- 
physical work was conducted in Caucasus, Ukraine, in eastern 
regions of European part of Soviet Union, Siberia, and 
Central Asia; new geophysical instruments produced and 
used, 


Puti povysheniya effecktivnosti poiskov mestorozhdenii nefti 
i gaza, A.G.ALEKSIN. Neftyanoe Khozyaistvo v 37 n 3 March 
1959 p 8-14. Means of increasing efficiency of prospecting for 
petroleum and natural gas deposits; required improvements 
in magnetic, gravitational, electric and seismie survey, oil 
well logging, and geochemical methods of prospecting. 


Ratsional’nyi kompleks regional’nykh geologo-geofiziches- 
kikh issledovanii Dneprovsko-Donetskoi vpadiny, R.I.AND- 
REEVA, I.Sh.BIRBRAER, V.K.GAVRISH, M.V.CHIRV 
INSKAYA. Geologiya Nefti i Gaza v 3 n 11 Nov 1959 p 24-8. 
Rational complex of regional geological and geophysical 
studies of Dnieper-Donets depression; results of previously 
conducted studies and necessity for regional studies, as well 
as drilling of deep exploratory wells in key points of de- 
pression. 


Rol treshchin na Borislavskom mestorozhdenii nefti, P.K. 
GUR’BA. Geologiya Nefti i Gaza v 3 n 11 Nov 1959 p 52-7. 
Role of fractures in oil field of Borislav; geologically oil 
field is affiliated with overthrust nappe; intraformational 
fractures formed due to diagenesis and tectonics; role of 
fractures of different origin in petroleum recovery and 
migration; petroleum migrates from deeper, yet unknown, 
horizons; further aim of prospecting is to discover deeper 
petroleum reservoirs. 


Soviets Claim Huge Reserves in Desert Area. Oil & Gas 
Jv 58 n 44 Oct 31 1960 p 71-2. Discovery of oil and gas in 
desert regions of Turkmenia and Uzbekistan which have 
reserves comparable to those of Kuwait and Saudi Arabia ; 
new gas field at Gazli is believed to be largest in Soviet 
Union and possibly in world; estimate of Turkmenia’s gas 
reserves are at 92 trillion cu ft; Uzbekistan Republic’s total 
gas reserves are estimated at 53 to 71 trillion cu ft. 
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Strukturnaya skhema dokembriiskogo fundamenta severnoi 
ehasti Volgo-Ural’skoi oblasti, R.A.GAFAROV. Geologiya 
Nefti i Gaza v 3 n 10 Oct 1959 p 9-14. Structural scheme of 
Precambrian basement in northern part of Volga-Urals re- 
gion; use of data of aerial magnetic survey for interpretation 
of basement relief taking into account distribution of mag- 
netic maxima and gradients of gravitational and magnetic 
anomalies; importance of local swells of basement in petro- 
leum prospecting. 

Usloviya formirovaniya Bol’shekinel’skogo vala i perspektivy 
poiskov nefti i gaza v prilegayushchikh raionakh, I.A.SHIPIL’- 
MAN. Geologiya Nefti i Gaza v 3 n 12 Dec 1959 p 9-13. 
Conditions of formation of Bol’shoi Kinel swell and prospects 
for petroleum and gas in adjacent regions; swell is over 100 
km long and may be followed within Devonian, Carboniferous, 
and Permian formations; formation of swell involved sub- 
sidence along steep wing and uplift along crest and northern 
wing; tectonic movement was composite; structure parallel 
to depression from south is older than swell and more pro- 
lifie. 


Zadachi strukturnogo bureniya v RSFSR v komplekse geolo- 
gorazvedochnykh ragot na 1959-1965 gg. A.LN.MUSTAFINOV, 
B.A.TKHOSTOYV. Geologiya Nefti i Gaza v 3 n 11 Nov 1959 
p 1-6. Problems of exploratory drilling in Russian Soviet 
Republic as part of geological exploratory works for period 
between 1959-1965; emphasis is on petroleum prospecting; 
geologic characteristics of areas where petroleum prospect- 
ing will be conducted and possibilities of petroleum discovery. 


Texas. Cotton Valley Discoveries Spur Deep Pay Search in 
East Texas Basin, J.A.KKORNFELD. World Oil v 150 n 4 
Mar 1960 p 69-71. Exploration is complicated by presence of 
truncated, piercement type, deep seated interior salt domes ; 
discovery of commercial quantities of gas distillate from 
Jurassie Cotton Valley sandstone; Buckner and Smackover 
limestones are flank objectives beneath unconformities; drill- 
stem test data on Cotton Valley, James limestone, and Upper 
Rodessa formation. 


Opportunities in Southwest Texas. Petroleum Engr v 32 
n 9 Aug p B23-8. Promising horizons throughout region 
and account of Person field in Karnes County; optimum drill- 
ing techniques; contractors’ views on drilling conditions. 


Uranium Find Heralds Texas Wildcat Action, D.H.KARGLE. 
Oil & Gas J v 58 n 10 Mar 7 1960 p 148, 150, 154-5, 158. 
Uranium bearing tuffaceous Jackson group rocks of Eocene 
age in Karnes County, Tex, promise oil and gas accumulations 
as evidenced by stratigraphy group; occurrence of structural 
anomalies and_ stratigraphic traps; stratigraphy, regional 
structure and sedimentation of Jackson group in Karnes 
County. 


Texas-Louisiana. Gulf Coast Operators Plunge Into Sabine 
Lake, F.J.GARDNER. Oil & Gas J v 58 n 10 Mar 7 1960 p 
147. One of active drilling programs on Gulf Coast centers on 
Texas-Louisiana state line and in eastern Jefferson County, 
Tex; it now extends into Sabine Lake, where one good dis- 
covery has been completed and five wildeats are going down; 
Sabine Lake operations are in Oligocene sands and produce 
141 bbl of oil and 2800 Mef of gas per day. 


United States. Geology and Oil and Gas Possibilities of Upper 
Mississippian Rocks of Southwestern Virginia, Southern West 
Virginia, and Eastern Kentucky, R.H.WILPOLT, D.W. 
MARDEN. US Geol Survey—Bul n 1072-K 1959 p 587-656, 3 
maps. Stratigraphy of gas producing formations of Late 
Mississippian age; study of surface sections and samples from 
wells drilled for oil and gas; formations all thicken from 
northwest to southeast toward Appalachian geosyncline; oil 
and gas possibilities. 


Southeast US Area on Move. World Oil v 150 n 7 June 
1960 p 81-113. Following papers included: Oil and Gas Search 
at All-Time Peak, H.N.TOLER, 82-8; Prospects Are Bright, 
Exploration Needed, W.B.JONES, 89-91; Key Development 
Years Just Ahead, H.C.MILHOUS, 92-4; Drilling Outlook 
Remains Good, G.R.THOMAS, E.NOSOW, 95-9; Deep Tests 
Reflect Near-Peak Gas Yield, A.J.W.HEADLEE, 100-3; Ap- 
palachian Rim is Likely Area, D.M.YOUNG, 104-5; Record 
Exploratory Activity Reported, G.PEYTON, 106-8; Offshore 
Areas Are Main Hope, 108-11; Oil and Gas Potential Ques- 
tion Mark, J.T.SINGEWALD, Jr, 112-13. 


Trends in Exploratory Methods Based on Statistics from 
Study of Basis of Location of New-Field Wildcat Wells, B.W. 
BLANPIED. Am Assn Petroleum Geologists—Bul vy 44 n 7 
July 1960 p 987-99. Figures are presented for 12 yr period 
1948-1959 inclusive, showing statistical percentages in use of 
geology, geophysics, and combined geology and geophysics in 
making new-field wildcat locations; data show that more 
than half of successful technically located wells were located 
on geological basis, and approximately 25% on geophysical 
methods alone. ‘ 


Venezuela. See Petroleum Prospecting—South America. 


West Germany. Seismic Mapping of Fault Zones in Middle 
and Northern Part of Upper Rhine Graben, J.ANDRES, A. 
SCHAD. World Petroleum Congress, Fifth—Proec New York 
NY June 1959 See I p 829-48, map, plate. In Rhine Valley 


PETROLEUM PROSPECTING—Continued 
Graben numerous faults and fault systems have been rec- 
ognized; wells drilled on basis of information obtained by 
seismic surveying found oil and gas mainly at antithetic 
faults by means of detailed reflection seismograph surveys ; 
velocity logging in boreholes gave information about de- 
pendence of velocity on depth, facies changes and age. 

Structures of Fokled Molasse in Western Bavaria In- 
vestigated by Means of Geophysical Measurements, F.BREYER, 
G.DOHR. World Petroleum Congress, Fifth—Proe New York, 
NY June 1959 Sec I p 815-26 (discussion) 826-7, plate. 
Folded molasse in western part of Bavarian Prealps was 
investigated by means of geological mapping and by re- 
flection seismic as well as gravimetric measurements ; seismic 
survey made possible tectonic analysis down to depths of 3 
mi; overthrust structures were found to extend to this depth 
and to reach south into adjoining Helveticum and Flysch 
areas. 

West Virginia. Wood County Deep Well, R.E.BAYLES, W.H. 
HENRY, C.R.FETTKE, L.D-HARRIS, R.R.FLOWERS, O.L. 
HAUGHT. West Virginia Geol & Economic Survey—Report 
Investigations n 14 1956 (received Apr 1960) 62 p. Well is 
located on surface axis of Burning Springs structure and has 
total depth of 13,331 ft, of which 2868 ft was cored; well 
was drilled entirely through Paleozoic section and into Pre- 
cambrian basement; log of entire well, systematic lithologic 
description of cored section and tentative correlation, includes 
notes on oil and gas shows and drill-stem tests. 


Williston Basin. How to Analyze Bioherms in Williston Basin, 
P.J.LEWIS. World Oil v 150 n 2 Feb 1 1960 p 82-4. De- 
termination of distinct bioherm facies in search for oil in 
Mission Canyon (Mississippian) formation ; potential reservoirs 
are flank facies of crinoid-bryozoan calcirudities and cal- 
carenities, exhibiting thicker development on lagoonal than 
on marine side; density differences and velocity variations of 
different facies may provide approach by seismograph to 
augment subsurface studies. 

Wyoming. Geophysical Case History of Horse Creek Field, 
Laramie County, Wyoming, J.W.PETERS. Geophysics v 25 n 
3 June 1960 p 602-12. Horse Creek oil field was discovered 
and developed following reconnaissance gravity survey and 
preliminary and detail seismic surveys; gravity survey de- 
lineated strong maximum gravity anomaly having magnitude 
of about 5 mg; limited seismic work was then conducted in 
area and mapped prominent anticline having some 2000 ft 
of closure; discovery well was located on apex of structure. 


Yukon. Oil and Gas Explorations—Eagle Plains Area, Yukon 
Territory, W.G.CAMPBELL. Can Min & Met Bul v 53 n 580 
Aug 1960 p 578-82. Region comprises 8,000,000 acres spread- 
ing across Arctie Cirele in Yukon and North West Ter- 
ritories; drilling of two exploratory wells proved presence of 
thick sections of sedimentary rocks ranging from Pre- 
cambrian to Tertiary age, at depth and have confirmed 
presence of promising structures; logistical and operational 
problems outline, especially problems engendered by perma- 
rost. 

PETROLEUM REFINERIES 

See also Petroleum Industry; Petroleum Refining. 


Annual Petrochemical-Plant Survey, H.S.PYLANT, R.B. 
BIZAL. Oil & Gas J v 58 n 36 Sept 5 1960 p 112-32, 136-8, 
140, 142, 144, 146, 150. Location, products, and details of 
petrochemical plants by countries. 


Construction Rises Over Last Year. Petroleum Refiner vy 
39 n 10 Oct 1960 p 215-26. Tabulated data on construction, 
planning and expansion of petroleum refineries in United 
States and abroad. 


Preparing for Startup of Unifiner-Platformer, E.P. 
BARNETT. Chem Eng Progress v 55 n 8 Aug 1959 p 41-3. 
Organizational features are delineated, and startup prepara- 
tions such as selection and training of personnel, equipment 
inspection and preparation of operating instructions, are 
presented to aid in defining responsibilities among process 
licensor, design and construction contractor, home office group 
and refinery for startup at Union Oil Company’s Los Angeles, 
Calif, refinery; organization chart; functions of personnel. 


Refineries in Eastern Hemisphere. Petroleum Times v 64 
n 1628 Jan 1 1960 p 7-15. List of refineries, their operating 
companies, type, distillation capacity, cracking, reforming, 
throughput, of crude and other products. 


World’s Processing Plants. World Petroleum v 81 
15 1960 p 100, 102, 104, 106, 109-10, 112, 114-20, Daeieean 
refineries of world; tabulated data showing capacity and 
status of oil refineries and petrochemical plants excepting 
United States ; estimated data on Soviet Union; plants and 
refineries in countries dominated by Communists. 


Accident Prevention. See also Chemical Plants—-Accident Pre- 

vention ; _Paint- ‘Temperature Indicating; Petroleum  Re- 
fineries Hlectrie Equipment; Petroleum Refineries—Explo- 
S10ns. 


Appraisal of Some Engineering Problems Associated with 
Safety, J.A.SHAW. Wederation European Petroleum Equip- 
ment Mfrs—-Congress, Paris, June 1959 p 207-16, 4 plates. 


Air Conditioning. 
Air Pollution. 
Argentina. 


Austria. 


California. 
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PETROLEUM REFINERIES—Continued 


Safety problems associated with petroleum refineries such as, 
refinery gas systems, operation of furnaces, gas engine prob- 
lems, explosions in starting air lines, hydrogen sulphide bear- 
ing gases and sparks from internal combustion engines. (In 
English, French and German). 


Are Standard Procedures Whole Answer, J.R.HOWARD. 
Am Petroleum Inst—Prce v 39 Sec 3 1959 p 502-6 (discussion) 
512-14. Typical Texaco plant organization dealing with unit 
operations and efforts made to assure steady, safe, and eco- 
nomical operations. 

Consider Safety During Engineering and Construction, J.J. 
GRAHAM. Petroleum Engr v 32 n 3 Mar 1960 p ©22, 26-7, 
30. Measures Standard Oil Co, Cleveland, Ohio takes during 
design and construction to insure that finished plant is ade- 
quately safe; steps in chronology of project where safety is of 
special importance include general engineering specifications, 
job specifications, engineering flow sheets, model review, con- 
struction inspection and prestartup operator training. 

Development of Safe Procedures, R.C.STEINHOFF, Jr. Am 
Petroleum Inst—Proe v 39 See 3 1959 p 499-501 (discussion) 
512-14. Three successful types of programs employed by 
American Oil Co to develop safer operating procedures; two 
programs involved Texas City refinery only, and one program 
was company wide in scope. 

New Appreach to Safety During Turnarounds, W.A.RAM- 
SAY. Oil & Gas J v 57 n 43 Oct 19 1959 p 110-11. Special 
safety meeting and resultant safety survey sheet cut lost-time 
accidents at BP, Ltd’s, Kwinana, Australia, refinery; safety 
record is comparable to that for onstream operation. 

Protective Facilities for Refinery Process Units, W.C. 
BLUHM. Am Petroleum Inst—Proc v 39 See 3 1959 p 507-11 
(discussion) 512-14. Seven types of protective facilities in- 
stalled are pressure relieving facilities, vapor depressuring 
systems, liquid dropout or blowdown facilities, firewater 
systems, water-spray and fog systems, structural fireproofing, 
and miscellaneous auxiliary facilities. 

Six Ways to Promote Safety, H.E.CARROLL. Petroleum 
Refiner v 39 n 7 July 1960 p 180-2. To accomplish effectiveness 
of safety it is recommended to consider use of daily safety 
report, safety ads, home safety, safety awards, and safety 
publicity. 

See Air Conditioning—Petroleum Refineries. 
See Air Pollution. 

YPF’s Lugan de Cuyo—Argentina’s Newest Re- 
finery—International Project, C.M.WOOLEY, M.J.CARNE- 
SALE. World Petroleum v 31 n 7 July 1960 p 52-4. New re- 
finery is in Andean province of Mendoza and has 28,300 pbd 
capacity ; final products will include both high and low octane 
gasolines, kerosenes, jet and tractor fuels, fuel oil, LPG and 
petroleum coke; financing, construction, and operating pro- 
cedures. 

Die Mineraloelverarbeitung in Oecesterreich—jetzt und 
in der Zukunft, A.F.ORLICEK. Stahlbau Rundschau. Special 
issue devoted to Austrian Conference on Steel Structures, 1959 
p 10-15. Processing of mineral oil in Austria at present and 


in future; survey of existing refinery installations, with 
particular reference to new refinery in Schwechat; future 
plans. 

Automation. See Gasoline Refining; Petroleum Refineries—In- 
struments. 

Boilers. See also Petroleum Refineries—Costs; Petroleum Re- 


fineries—Equipment ; Petroleum Refineries—Foundations ; 
Petroleum Refineries—Maintenance and Repair. 

Better Steam Boiler Maintenance, E.MASON. Petroleum Re- 
finer v 39 n 4 Apr 1960 p 139-42. Cleaning tubes, drums, shell 
plates, feedwater regulator valves, automatic steam valve, 
water columns, safety valves, blow-off valves, steam gages, 
drum internals and lines, valves and fittings, tube and furnace 
repairs, instruments and controls, burners, and other tools. 


CO Boiler Pays Off in Big Way, D.G.WARD. Oil & Gas 
J v 57 n 51 Dec 14 1959 p 80-2. Analysis of results of first 
year’s operation shows that fuel oil consumption is 55 to 
60% of that needed for conventional boilers, and maintenance 
costs are low; boiler details, seal tanks, and instrumentation. 


First Packaged CO Boiler is Installed, D.H.STORMONT. 
Oil & Gas J v 58 n 38 Sept 19 1960 p 102. New small carbon 
monoxide boiler will permit small refiners to better approach 
heat balances and operation efficiencies realized only in large 
plants; CO boiler being installed in Montevideo, Uruguay, 
refinery will operate in conjunction with new 5000 bbl fluid 
cat cracker; analysis of regenerator flue gas. 

Speciale ketels in de aardolie- en petrochemische industrie, 
J.C.KOEL. Ingenieur v 72 n 8 Feb 19 1960 p W51-9, Special 
boilers in oil refineries and petrochemical plants; fuels fired 
are regenerator gas from catalytic crackers, gas from kiln 
for calcining Dubbs coke, hydrogen sulphide and chlorinated 
hydrocarbons; design and operational aspects of these CO- 
boilers. 

Isocracking Turns in Good Performance in Upgrad- 
ing Middle Distillates, D.H.ASSTORMONT. Oil & Gas J v_ 58 
n 13 Mar 28 1960 p 127-9. Characteristics of 1000 bbl iso- 


PETROLEUM REFINERIES—Continued 


eracking plant at Richmond, Calif, refinery of Standard Oil 
Co. of California, Operations, Inc; isocracking is selective low 
temperature cracking process designed to convert wide range of 
middle distillate stocks to high yields of high octane gasoline; 
coe on feed and product inspections from four typical charge 
stocks. 


Canada, Two New Refineries on Stream—Future Building Pros- 
pects Bright. World Petroleum v 31 n 5 May 1960 p 70-1, 
74-5, 90. Two refineries completed in spring of 1960 bring 
Canada’s total crude running capacity to 945,000 bpd; re- 
fineries | near Montreal and St.John, New Brunswick, have 
capacities of 25,000 and 40,000 bpd respectively ; projected field 
gas processing plant will have facilities for running crude 
totaling 4000 bpd and one refinery increase of 2500 bpd; 
summary of operating refineries and growth trends in crude 
capacity. 

Central and South America. Need for New Refining Growing 
in Latin America. Petroleum Refiner v 39 n 7 July 1960 p 
219-20. Refining capacity in Latin American countries is ex- 
pected to increase by more than 50% before 1970; at that 
time average size refinery will handle around 48,000 bpd of 
crude compared with 38,000 bpd throughput for average re- 
finery operating at end of 1959; present and projected 1970 
production capacities for various refining processes. 

Refineries in Central and South America. Petroleum Times 
v 64 n 1635 Apr 8 1960 p 242-4. Statistics concerning location, 
type, distillation capacity, cracking, reforming, throughput of 
crude, and output of petroleum products. 

Cleaning. See Petroleum Refineries—Maintenance and Repair. 

Compressors. See Petroleum Refineries—Equipment. 

Computer Applications. See Gasoline Refining; Petroleum Re- 
fineries—Design; Petroleum  Refineries—Heat Exchangers; 
Petroleum Refineries—Instruments; Petroleum Refining—Dis- 
tillation. 

Condensers. See Petroleum Refineries—Corrosion; Petroleum 
Refineries—Equipment ; Petroleum Refineries—Heat Ex- 
changers; Petroleum Refineries—Maintenance and Repair; 
Petroleum Refineries—Materials. 

Construction. See Petroleum Refineries—Design. 

Control. See Petroleum Refineries—Fractionating Units; Petro- 
leum Refineries—Instruments. 

Cooling Systems. See Flow of Water—Pipes; Petroleum Chem- 


istry; Petroleum Refineries—Corrosion; Water Cooling Sys- 
tems. 
Corrosion. See also Petroleum Refineries—Materials; Steel Cor- 


rosion—Testing. 

Aluminizing Resists Refinery Sulfidation and Oxidation, G.G. 
TISINAI, C.H.SAMANS. Am Petroleum Inst—Proc v 39 
Sec 3 1959 p 92-9 (discussion) 99-101. Depending upon 
application, calorizing, hot-dip method, or metal-spray method 
followed by diffusion heat treatment can be used; observations 
on actual refinery installations are given along with results 
of laboratory experiments simulating conditions expected in 
refinery applications. 

Anodic Control of Corrosion in Sulfonation Plant, O.L. 
RIGGS, Jr, M.HUTCHISON, N.L.CONGER. Corrosion v 16 
n 2 Feb 1960 p 102-6. It is shown that by employing newly 
developed automatic potential controller, anodic protection 
can be used to prevent severe corrosion problem in manufac- 
ture of petroleum sulphonates; corrosion was major problem 
in mild steel oleum storage tank and in 304 stainless steel 
sulphonic acid neutralization vessel. 

Correlation of Corrosion in Crude Distillation Unit with 
Chemistry of Crudes, R.L.PIEHL. Corrosion v 16 n 6 June 
1960 p 139-41. Test procedure developed in which hydrogen 
sulphide evolution from crude is quantitatively measured as 
function of temperature; data presented correlation § cor- 
rosion rates in various parts of crude unit with hydrogen 
sulphide evolution characteristics of crude; corrosion rates 
in many parts of crude distillation unit can be predicted with 
reasonable accuracy on basis of hydrogen sulphide evolution 
and other chemical characteristics of crude oil. 


Corrosion Control in Petroleum Refineries Processing West- 
ern Canadian Crude Oils, C.L.EASTON. Corrosion vy 16 n 6 
June 1960 p 109-14. Corrosion problems outlined; corrosion 
in catalytic cracking light ends equipment and catalytic 
reforming units; preventive measures used are indicated. 


Corrosion in Salt Water Cooling Systems, E.D.DOLAN. 
World Petroleum Congress, Fifth—Proc New York, NY June 
1959 See VII p 109-22 (discussion) 122-6. At BP Refinery 
(Kent) Ltd, in channel ends and floating head ends of con- 
densers, magnesium anodes directly connected, with resistance 
eontrol and with aluminium sheathing were partially sueccess- 
ful in preventing corrosion; zine anodes gave adequate pro- 
tection when combined with coatings and stainless steel fac- 
ing of flange mating with tube plate; protection based on 
epoxy mastic coating and full face iron anodes. 

Corrosion Measurement Short Course, A.J.FREEDMAN, A. 
DRAVNIEKS, B.OSTROFSKY. Petroleum Refiner v 39 n_5, 
6, 7 May 1960 p 180-4, June p 163-8, July p 145-8. By 
accurately measuring amount of metal loss occurring in 
process equipment, corrosion damage and remaining useful 
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life can be better predicted; means of measuring corrosivity 
of process plant fluids; methods of investigating causes of 
corrosion damage. 


Corrosion of Furnace Tubes by Residual Welding Slag, K.L. 
MOORE. Corrosion v 16 n 1 Jan 1960 p 114-16. Case history 
of severe and rapid corrosion of hydrogen reforming furnace 
tubes during high temperature operation described; attack 
was caused by presence of residual welding slag, sulphur and 
reducing conditions; repairs and modifications to correct 
problem; thorough sandblasting is essential for complete 
removal of welding slag. 


Corrosion Problems in Refinery Diethanolamine System, 
K.L. MOORE. Corrosion v 16 n 10 Oct 1960 p 111-14. Prob- 
lems in DEA system that removes hydrogen sulphide from 
refinery gas streams and liquid propane butane stream in- 
clude reboiler corrosion, rich DEA corrosion, stress corrosion 
cracking, and corrosion-erosion; their effect on system opera- 
tion: means of minimizing problems; electrical resistance 
measuring device data indicate importance of keeping solu- 
tion loading below 0.34 mol of acid gas (H2zS + COz) per mol 
of DEA to minimize corrosion in rich DEA. 


Corrosion Studies in Alkanolamine Systems, J.D.SUDBURY, 
O.L.RIGGS, J.F.LETERLE. Am Petroleum Inst—Proe v 38 
See 8 1958 p 51-7 (discussion) 57-8. Corrosion process (desig- 
nated filiform corrosion) is oxygen concentration cell growing 
in highly directional manner; growth is recorded as_ time- 
lapse movie; available oxygen corrosion inhibitors do not 
inhibit growth of this corrosion; evaluation of new inhibitor 
in two refinery Girbitol units which control filiform corro- 
sion. 

Estimating Cost of Corrosion in Refinery Crude Units, N.J. 
LANDIS. Corrosion v 16 n 10 Oct 1960 p 87-94. Cost of 
corrosion was estimated for refinery crude oil distillation units 
in detailed study as first step in program to determine cost 
of refinery corrosion on unit throughput basis; capital, 
maintenance and operating costs considered; actual cost of 
corrosion was far less than prior estimates by industry would 
have predicted; methods evolved in gathering and analyzing 
various types of cost data should be applicable in corrosion 
cost studies for all types of process units. 


History and Development of Some Problems Associated 
with Contract Chemical Cleaning, C.M.LOUCKS. Corrosion 
v 16 n 10 Oct 1960 p 18, 20, 22, 24-6; see also Oil & Gas 
J v 58 n 32 Aug 8 1960 p 97-8. Laboratory tests of chemical 
cleaners and inhibitors for corrosive properties; laboratory 
and field experience compared. 


How to Fight Pretreater Corrosion. Oil & Gas J v 58 
n 42 Oct 17 1960 p 127-8. Measures for prevention of 
corrosion and fouling in exchanger train following reformer 
preheater; ammonium chloride and iron sulphide deposits are 
controlled by intermittent water washing; chloride corrosion 
is controlled by injecting ammonia and filming amine in- 
hibitor ; as result, refinery is able to use carbon steel exchanger 
tubes rather than resorting to alloys for corrosion control. 


Hydrogen Diffusion Corrosion Problems in Fluid Catalytic 
Cracker and Gas Plant, E.F.EHMKE. Corrosion v 16 n 5 May 
1960 p 116-22. Corrosion problems encountered after 19,000 
hr run at Tidewater Oil Co; corrosion became problem when 
coupled with erosion in cyclones or diffuser grids; occurrence 
of hydrogen blistering was found to be function of pH down- 
stream of water wash tower; as pH increased in absorber 
deethanizer, so did hydrogen penetration rate; control measure 
finally adopted included recording of hydrogen probe pressures, 
pH of draw waters, analysis of wash water, and iron content 
ef draw waters. 


L’emploi des inhibiteurs de corrosion dans l'industrie du 
petrole, L.CAVALLARO. Corrosion et Anticorrosion v 7 n 
12 Dee 1959 p 417-33. Application of corrosion inhibitors in 
petroleum industry; various types of inhibitors reviewed. 41 
refs. 

Maybe Bimetallic Pipe’s the Medicine. Oil & Gas J v 58 
n 42 Oct 17 1960 p 112. To reduce cost of using alloys as 
corrosion inhibitors, thin alloy lining inside ordinary carbon 
steel pipe can be used; if there is dual corrosive atmosphere 
for which no one material is suited, bimetallic pipe may 
provide answer; if catalyst is poisoned by ordinary piping 
materials, bimetallic pipe might serve as catalyst’s support or 
as vessel to speed reaction. 


Mechanism of Iron-Hydrogen Sulphide Reaction at Elevated 
Temperatures, F.HUEGLI, C.M.HUDGINS, Jr, P.DELAHAY. 
Am Petroleum Inst—Proe v 38 Sec 3 1958 p 23-9 (discussion) 
29-30. In 427 to 760 C range law of attack is linear, rate 
depends markedly on partial pressure of hydrogen sulphide, 
rate of attack is decreased irreversibly by interruption of 
attack, and film is composed of two layers whose thickness 
ratio remains constant during attack but varies when metal 
is completely consumed; experimental methods. 


Performance Record of Corrosion Inhibitors in Refinery 
Process Streams, D.L.BURNS, R.L.HILDEBRAND, P.D. 
THOMAS. Oil & Gas J v 58 n 20 May 16 1960 p 161-2, 164; 
see also Corrosion Technology v 7 n 8 Aug 1960 p 240-4. 
API survey shows that organic film forming inhibitors are 
finding successful applications in many refinery services; in 
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general, temperatures above 400 F and increasing concentra- 
tions of impurities in process streams reduce inhibitor 
effectiveness. 


Probes Prove Talented Corrosion Sleuths. Oil & Gas J v 58 
n 20 May 16 1960 p 135-8. Electrical resistance probes are 
aecepted in petroleum refineries for monitoring corrosivities 
of streams, helping to solve emergency corrosion problems, and 
for determining optimum level of inhibitors, neutralizers, 
or chemical treatment for corrosion control. 


Refiners Report New Cases of Stainless Steel Failure, A.V. 
ALLESANDRIA, N.JAGGARD. Petroleum Refiner v 39 n 5 
May 1960 p 151-6. Stress corrosion cracking and intergranular 
corrosion are main causes of stainless steel failures ; methods 
for preventing these problems have been developed for proper 
use of stainless steel; austenitic stainless steels are permitting 
increased process temperatures and pressures and can also 
result in lower maintenance, operating and replacement costs ; 
case histories present typical operating conditions. 


Refinery Corrosion Rates Below 5 mpy Achieved by 
Chromate Water Treatment, W.A.HESS. Corrosion v 16 n 7 
July 1960 p 18, 20-1. Deseription of water treatment tests con- 
ducted to control corrosion to maximum of 5 mpy at refinery’s 
catalytic reformer; comparison of corrosion rates obtained in 
two proprietary systems: chromate and phosphate; analyses of 
well water used and circulating water in two treatments are 
given in tabular form. 


Solutions to Corrosion Problems in Light-Hydrocarbon 
Liquid Plants, J.S-CONNORS, C.L.SEYER. Am _ Petroleum 
Inst—Proe v 38 See 8 1958 p 39-48 (discussion) 48-50. Original 
of paper indexed in Engineering Index 1958 p 911 from 
Petroleum Refiner May 1958 and Oil & Gas J July 1958. 


Stresses in Clad Steels in High-Temperature Corrosive En- 
vironments, W.H.FUNK. Am Petroleum Inst—-Proe v 39 Sec 
38 1959 p 65-72 (discussion) 72-8. Selection of material for 
pressure vessel construction designed to operate under con- 
ditions of relatively high pressure and elevated temperatures 
ranging from 600 F to 1150 F, and to contain media fre- 
quently excessively corrosive to carbon or alloy steels; physi- 
cal tests of several types of clad steels on flat-plate specimens 
and on welded cylinders of type 304 stainless clad into carbon 
steel performed. 


Sulfide Scaling Under MHydrorefining Conditions, W.H. 
SHARP, E.W.HAYCOCK. Am Petroleum Inst—Proc v 39 See 
3.1959 p 74-89 (discussion) 89-91. Indexed in Engineering In- 
dex 1959 p 999 from Oil & Gas J June 1, 15, and 22 1959. 


Where to Use Corrosion Probes. Oil & Gas J v 58 n 89 
Sept 26 1960 p 208, 207. Use of electrical resistance probes 
in petroleum industry to evaluate corrosivity of process 
streams, to evaluate materials of construction, and to de- 
termine optimum concentration of inhibitors. 


Costs. See also Cost Accounting; Petroleum Refineries—Corro- 
sion; Petroleum Refineries—Design; Petroleum Refineries— 
Heat Exchangers; Petroleum Refineries—-Maintenance and 


Repair; Petroleum Refineries—Pumps. 


Bibliography of Investment and Operating Costs for Chemi- 
cal and Petroleum Plants January-December 1959, S.KKATELL, 
J.H.FABER, J.W.DOUGLAS. US Bur Mines—Information Cir 
n 7966 1960 68 p. 279 abstracted articles concerned with cost 
engineering in field of petroleum and chemical plants and 
related facilities. 


Economie Evaluation, J.HAPPEL (Editor). Petroleum Engr 
v 32 n 9 Aug 1960 p C8-18, 21-5, 27-382, 34-8, 40-1, 42-4. Group 
of papers on ecsts of hydrocarbon process plants, determina- 
tion of profitability of alternative investments, and examina- 
tion of equipment details in light of acceptable economic 
perf.rmance: Selection of Plant Capacity, R.D.NEWTON, 
C10-13; How to Measure Project Profitability, J.C-MARTIN, 
C14-18, 21-2; Consider These Factors Affecting Plant Costs, 
R.W.CLARK, C©23-5; Obtain Speed and Accuracy in Pre- 
liminary Appraisals, E.ASSCHRAISHUHN, J.KELLETT, (€27- 
32; How to Evaluate Plant Design Problems, J.HAPPEL, 
W.H.KAPFER, C34-8; Right COS Can Reduce Pumping 
Costs, T.J-.SNIFFEN, C40-1; Filling Estimator’s Tool Box, 
W.I.McKAY, C42-4, 


Estimate Inert Gas Plants Quickly, N.H.PRATER, D.wW. 
ANTONACCI. Petroleum Refiner v 39 n 2 Feb 1960 p 129-31. 
Charts for rapidly estimating direct installed costs for inert 
gas plants up to 100,000 standard cu ft/hr; selection of gen- 
erator ; carbon dioxide removal unit; dryers; storage tank ; 
piping and building; example of determining total direct in- 
stalled cost for inert gas plant. 


Here’s How Raw Materials Affect Cost, A.T.BOGEN. Petro- 
leum Refiner Vv 39 n 7 July 1960 p 108-11. Five steps in 
evaluating economics of raw materia] suppliers operation are 
establishing scope and basis, defining process, determining 
physical and capital needs, manufacturing cost and sales 
price ; effective manufacturing cost control programs em- 
phasize reduction of variable costs, mainly material usage 
manpower requirements, maintenance costs and utilities. é 


Here’s Packaged Boiler Cost, N.H.PRATER, D.W.AN- 
TONACCI. Petroleum Refiner vy 39 n 5 May 1960 p 185-6. 
Boiler industry has standardized construction in many boiler 
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sizes which, if selected, offer savings in cost; cost data for 
these package boiler plants required in preparing plant in- 
vestment and manufacturing cost estimates. 


How to Check Job Overhead Costs, J.MYLO. Petroleum 
Refiner v 39 n 8 Aug 1960 p 127-8. Items which make up 
overhead account ; check list includes general expenses, in- 
surance and contingencies, taxes, temporary facilities, and 
maintenance, indirect construction and expense, equipment 
expenses, legal service and accounting. 


How to Control Total Costs, K.JI.GUTSHAW. Petroleum 
Refiner v 39 n 7 July 1960 p 112-14. Effective control of 
plant costs depends on close working relationship between 
plant, engineers and professional accountant; costs of petro- 
chemical production are classified into three categories; six 
requirements for minimizing plant production costs; opera- 
tion of cost responsibility. 


How to Estimate Fractionating Column Costs, N.H. 
PRATER, D.W.ANTONACCI. Petroleum Refiner v 39 n 7 July 
1960 p 119-26. Elementary design and cost factors con- 
cerning unit prices of fractionating towers which will allow 
estimator to have confidence in prices and costs of basic 
fabricated vessel involved; charts and data on shell plates, 
vessel heads, flanges, manholes, trays, and foundations. 


How to Estimate Piping Labor, O.R.ROBERTS. Petroleum 
Refiner v 39 n 3 Mar 1960 p 207-12. Set of tables of piping 
labor units and system for using them to estimate fabrica- 
tion and installation labor; system can be used to estimate 
labor for single line additions or large process unit; system 
applies to refinery and petrochemical, or similar process 
units; examples of adjustments to determine job factor. 


“Operating Cost Lowest in Industry” ... Says Vickers of 
its 2-Year Old Udex Unit, G.D.KERNS. Oil & Gas J v 58 n 
9 Feb 29 1960 p 91-3. High purity benzene-toluene-xylene 
recoveries run 95% and higher, and recovery of solvent grade 
heavy aromatics is consistently 70% and higher; annual main- 
tenance cost is about 0.05% of investment. 


Design. See also Petroleum Refineries—Accident Prevention; 


Petroleum Refineries—Foundations; Petroleum Refineries—In- 
struments. 


Add Eye Appeal to Structural Design, J.MAKARETZ. 
Petroleum Refiner v 38 n 12 Dec 1959 p 121-4. Flat plate 
exchanger structures supported on monolithic columns combine 
appearance and good engineering design at Sinclair’s Houston 
refinery ; specifications and calculation of construction. 


Cut Your Drafting Costs With Photo-Drawings, W.F. 
TAFFER, Jr, W.A.-KUHN. Petroleum Refiner v 39 n 7 July 
1960 p 164-6. Photo-drawing transparencies of existing in- 
stallation can be made for fraction of drafting costs required 
to revise old tracings prior to adding revision; steps in 
photo-drafting, application, advantages and costs. 


Design of Pipe Supports for Petrochemical Plants, B.LAAN. 
ASME—Paper n 59-PET-26 for meeting Sept 20-23 1959 7 p. 
Details of construction using various materials and methods 
of erection are explained; design criteria covering forces on 
pipe supports, allowable stresses, and foundations. 


Economic Design by Computer, J.W.KELLETT, A.S.PER- 
LEY. Chem Eng Progress v 56 n 2 Feb 1960 p 67-70. Prepara- 
tion of programs for design and cost estimating; potentialities 
of computers in permitting use of improved calculation 
methods; programs are used in designing refinery units for 
affiliated companies of Standard Oil Co, New Jersey. 


New Charts Speed Drum Sizing, G.D.KERNS. Petroleum 
Refiner v 39 n 7 July 1960 p 168-70. Charts can be used to 
approximate sizes of dry drums and reflux drums at rate of 
five min/item with minimum of error; consistency in design 
basis is automatic and range of valid applications is broad, 
covering most refinery and petrochemical processes. 


Plant Layout, H.P.EVANS. Petroleum Engr v 32 n 3 Mar 
1960 p ©14-18. Method of approach includes consideration of 
objectives, influence of site, master layout, layout of process 
blocks, use of plant models, and cost problems. 


Refinery Construction Manual, H.M.NOEL. Petroleum Engr 
vy 32 n 5 May 1960 p C43-5. Site preparation; site clearance, 
water supply, and construction of sewers; previous parts in- 
dexed in Engineering Index 1959 p 1000. 


Some Problems in Mechanical Design of Process Plants, 
R.B.SMITH, D.B.ROSSHEIM. World Petroleum Congress, 
Fifth—Proc New York, NY June 1959 See VII p 193-204 
(discussion) 204-6. Use of models and computers in design 
of process apparatus, process machinery, piping, control and 
instrumentation, and offsite facilities; control of hazards. 


Use of Large Computer in Making Economic Designs, J.W. 
KELLETT, A.S.PERLEY. World Petroleum Congress, Fifth— 
Proe New York, NY June 1959 See VII p 207-15 (discussion) 
215-19. Esso Research and Engineering have accumulated 
three years of experience in performing engineering eal- 
eulations on IBM 650 and 704 computers; furnace pressure 
drop calculation; heat exchanger cost estimating program ; 
ealeulation of simplified tower bottoms system. 


What You Need to Design Thermosiphon Reboilers, J.R. 
FAIR. Petroleum Refiner v 39 n 2 Feb 1960 p 105-23. Method 
based on semi-empirical correlations of experimental data per- 
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mits more reliable estimates of reboiler performance; charts 
for proper selection of circulation and heat transfer rates; 
method of checking reliability; design procedure and ex- 
amples. 


Economizers. See Petroleum Refineries—Equipment. 
Electric Distribution. See Petroleum Refineries—Power Supply. 
Electric Equipment. See also Electric Equipment—Explosion- 


proof; Electric Motors—Protection. 


British Requirements for Electrical Equipment in Hazardous 
Areas, with Particular Reference to Petroleum Refineries, 
N.C.WARSHAW. Federation European Petroleum Equipment 
Mfrs—Congress, Paris, June 1959 p 195-205, 4 plates. British 
safety requirements; German technique of making apparatus 
safe for certain areas, is basically same as British approach; 
where British specifications for refineries call for flameproof 
enclosure, American explosionproof requirements are normally 
acceptable; principle of Intrinsic Safety established in British 
practice, both in oil refining and in mines. 


Electric Motors in Petroleum Refineries, L.B.EDDY. Am 
Petroleum Inst—Proc v 39 Sec 3 1959 p 347-54. Innovations 
in stator insulation systems and protective motor enclosures ; 
coupled with hazardous area classifications outlined, these 
developments have increased outdoor application of motors 
which have minimum of enclosure protection. 


Safety Features of Electrical Equipment Used in Petroleum 
Industry, R.STREICH. Federation European Petroleum Equip- 
ment Mfrs—Congress, Paris, June 1959 p 238-48, 7 plates. 
Precautions for safety of electrical equipment; safety of 
electric installation in explosive atmosphere. (In English, 
French and German). 


Safety in Electrical Installations in Oil Refineries, A. 
OLLIVE. Federation European Petroleum Equipment Mfrs— 
Congress, Paris, June 1959 p 239-47. One should install as 
little electrical material as possible, particularly medium 
tension material, in zones which are usually hazardous; best 
form of safety is quality of apparatus; regulations should be 
sufficiently precise to put imprudent or ignorant persons on 
their guard. (In English, French and German). 


Employees. Training on Process Simulator—1, 2, E.O.CAR- 


MODY, F.L.LICHTENFELS. ASME—Papers 59-A-218, 59-A- 
205 for meeting Nov 29-Dec 4 1959 14 p. Pt 1 (A-218): 
New approach to technician, mechanic, and process operator 
training, used in petroleum industry; design of fluid catalyst 
eracking trainer panel; advantages of trainer as teaching 
tool. Pt 2 (A-205); Use of process simulator in training 
operators and mechanics at Toledo Refinery of Standard Oil 
Co of Ohio, in connection with new facility designed for 
processing 60,000 bpd of crude oil. 


Equipment. See also Petroleum Chemistry; Petroleum Re- 


fineries—Boilers; Petroleum Refineries—Electric Equipment ; 
Petroleum Refineries—Fractionating Units; Petroleum Re- 
fineries—Heat Exchangers; Petroleum Refineries—Heaters ; 
Petroleum Refineries—Instruments; Petroleum Refineries— 
Maintenance and Repair; Petroleum Refineries—Pressure Ves- 
sels; Petroleum Refineries—Pumps; Steel Corrosion—Testing. 


Double-Duty Deethanizer. Oil & Gas J v 57 n 50 Dee 7 
1959 p 1338-6, 138. Unit is serving double duty in crude 
stabilization unit at Cities Service East Chicago refinery; in 
addition to ethane and lighter overhead and butane bottoms, 
propane is withdrawn in sidestream; deethanizer is 93 ft 
tower, is 8 ft in diam, and contains 40 Koch Flexitrays. 

Guide for Inspection of Refinery Equipment, Chapter III, 
General Preliminary and Preparatory Work, First Edition 
1960. Am Petroleum Inst—New York NY 1960 24 p, 1 table. 
Conditions causing deterioration or failures; inspection tools ; 
inspection of unfired pressure vessels; heat exchangers, con- 
densers, and cooler boxes; direct fired boilers; pumps, com- 
pressors, and blowers and their drivers; inspection of atmos- 
pheric and low pressure storage tanks; electrical systems ; in- 
struments and control equipment; inspection for accident pre- 
vention, fire protection, and welding. 


Guide for Inspection of Refinery Equipment, Chapter VIII 
Direct-Fired Boilers and Auxiliary Equipment, First Edition 
1960. Am Petroleum Inst—New York NY 1960 35 p. Types 
covered are fired boilers, economizers and air preheaters, 
superheaters and auxiliaries; inspection by outside agencies, 
reasons for inspection and causes of deterioration, frequency 
and time of inspection, safety precautions and preparatory 
work, methods of inspection and limits, methods of repair, 
records, and reports. 

Guide for Inspection of Refinery Equipment, Chapter XVIII, 
Protection of Idle Equipment, First Edition 1959. Am Petro- 
leum Inst—New York NY 1959 20 p. Causes of deterioration ; 
conditions affecting protective requirements; methods of ex- 
terior, interior, overall, and protection by alteration of 
environment; procedures for protection of specific equipment ; 
mechanical equipment, coolers and exchangers, storage tanks 
and pressure vessels, instruments, pipe, valves, and fittings, 
electrical equipment, fired heaters and stacks, steam boilers, 
and structural steel. 

New Treater Passes Venezuelan Field Test, C.—E.De YOUNG. 
Oil & Gas J v 58 n 20 May 16 1960 p 181-3. Departing 
from conventional design, new treater handles large volumes 
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PETROLEUM REFINERIES—Equipment—Continued 
of emulsified, low-gravity erude; unit is skid mounted and 
requires no concrete foundation; design has proved successful 
in handling severe asphaltic oil-water emulsions in series of 
field tests. 

Relief Valve or Rupture Disc? P.A.PULEO. Petroleum Re- 
finer v 39 n 10 Oct 1960 p 157-62. Factors which must be 
considered in selection of relief valve or rupture disk are 
type of process used and type of pressure rise that is 
expected; system factors affecting rupture disk and relief 
valve performance are geometry of system, temperature, 
viscosity, back pressure, pulsation, erystallization, slurries, 
specific gravity and corrosion; design factors include leakage, 
pressure limitations, pressure settings. 

Sample Bombs Can be Bombs! J.C-‘DUCOMMUN. Pipe Line 
Industry v 13 n 4 Oct 1960 p 41-4. Bomb used for sampling 
butane ruptured and flashed; study of sample bombs was un- 
dertaken and number of precautions adopted. 


Steam Traps, W.W.WESTERVELT, R.L.HIPPENSTEEL. 
Petroleum Engr v 32 n 2 Feb 1960 p C17-18, C21-2. Charac- 
teristics of inverted bucket trap, open bucket type, float, bel- 
lows thermostatic, leaf thermostatic, variable orifice, and 
thermodynamic traps; basic operation; desirable and un- 
desirable features; selection and arrangement of steam trap 
piping. 

Systematic Prediction of Refinery Utilities, F.P.ALBAN. 
Inst Petroleum—J v 46 n 441 Sept 1960 p 273-84. Classifica- 
tion of utilities; factors influencing utility prediction; basic 
calculation of utility values; functional utility prediction 
chart; work by process engineering department, project de- 
partment, and specialist divisions; prediction of normal utility 
values and preparation of final summaries covering all opera- 
tional cases. 

Europe. Current Economie Trends in Location and Size of 
Refineries in Europe, P.H.FRANKEL, W.L.NEWTON. World 
Petroleum Congress, Fifth—Proc New York, NY June 1959 
See IX p 85-95 (discussion) 96-105. Refineries outside North 
America and Soviet sphere are classified according to their 
location in resource orientated, intermediate and market 
orientated plants; factors which determine economics of re- 
finery location. 

Explosions. See also Petroleum Refineries—Accident Prevention. 


Causes and Prevention of Explosions in Petroleum Processes, 
F.H.BLUNCK, F.N.SCHEINEMAN, R.B.JACOBS. World 
Petroleum Congress, Fifth—Proc New York, NY June 1959 
See VII p 285-93 (discussion) 293-5. Analysis of several large 
disasters revealed instances of inadequate attention to pos- 
sibility of flammable oxygen-hydrocarbon mixtures as cause 
of disasters; disasters also revealed that destructive detona- 
tion type of explosions may occur with hydrocarbon and 
air or oxygen mixtures; disasters can be prevented by avoid- 
ing explosive conditions through application of physical 
chemistry. 

Detonation—Old Processes Are Not Immune, O.A.PIPKIN. 
Am Petroleum Inst-——-Proe v 39 Sec 3 1959 p 21-31 (discussion) 
31-3; see also Oil & Gas J v 57 n 47 Nov 16 1959 p 149-53; 
Petroleum Refiner v 39 n 1 Jan 1960 p 248-52. Details of 
explosion at Ponea City refinery of Cities Service in Jan 
1960; clear fractures of dephlegmator fragments, free from 
any thinning at points of rupture, indicate that failure 
occurred through detonation at pressures much higher than 
would be experienced with slow combustion or deflagration ; 
possible triggering mechanisms are spontaneous ignition of 
iron sulphide deposits on top dephlegmator trays and static 
spark resulting from movement of liquid and vapor caused 
by opening of relief valves. 


Explosion of Dephlegmator at Cities Service Oil Company 
Refinery, Ponca City, Okla., 1959, M.G.ZABETAKIS. US Bur 
Mines--Report Investigations n 5645 1960 16 p. Use of volatile 
ram oil in closed, heated system containing air at elevated 
temrerature ani pressure led to formation of flammable com- 
bustible vapor-air mixture in dephlegmator; formation of 
flammable mixtures in process can be prevented by use of 
inert atmosphere above charge stock or by use of less volatile 
or nonflammable ram oil; precautions should be taken to 
prevent compression of air during charging. 


Occurrence and Nature of Hydrocarbon Detonations, R.B. 
JACOBS. Am Petroleum Inst-—-Proe v 39 See 3 1959 p 15-18 
(discussion) 18-20; see also Oil & Gas J v 57 n 47 Nov 
16 1959 p 145-8; Petroleum Refiner v 38 n 12 Dee 1959 p 
179-83. Nature of detonative explosions and normal explosions; 
detonation conditions; tentative criteria for detonation of 
gaseous hydrocarbon-air mixtures. 


Fire Protection. See also Petroleum Refineries—Accident Pre- 
vention; Petroleum Refineries—Explosions. 


Fire Prevention in Petroleum Industry, W.F.COLLINS. 
Petroleum v 23 n 1 Jan 1960 p 7-10. Inflammable limits ; 
ignition temperatures; electrostatic control; stray electric 
currents; fires due to lightning. 

Fire Safety Economies, J.J.DUGGAN. Petroleum Refiner 
v 39 n 3 Mar 1960 p 227-9. Safety factors to be considered 
during design of plant; fire safety rating chart as _ basis 
for comparison of different types of storage tanks. 
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Protecting Petroleum Refinery, H.T.BLACK. Fire Eng v 
113 n 5 May 1960 p 392-8, 395. Esso Bayway Refinery, | Linden, 
NJ, consists of tank farm, processing area, office buildings and 
docking facilities; fire organization consists of full-time 
firemen, fire brigade, rescue, volunteers plus mutual aid 
agreement with City of Linden and nine adjoining industries ; 
in event of fire, members of fire brigade immediately perform 
predesignated tasks; equipment, procedures, | fire prevention 
and maintenance described; aluminized proximity suits, able 
to reflect 90% of radiant heat, part of regular equipment. 


Flare Stacks. Design of Smokeless, Nonluminous Flares, P.D. 


MILLER, Jr, H.J.HIBSHMAN, J.R.CONNELL. Am _Petro- 
leum Inst—Proe v 38 Sec 3 1958 p 276-81. Original of paper 
indexed in Engineering Index 1958 p 913 from Oil & Gas J 
May 1958, Petroleum Refiner May 1958, and Petroleum Times 
Sept 1958. 

Flares in Modern Refinery Practice, P.W.SHERWOOD. 
Petroleum v 22 n 10 Oct 1959 p 355-8. Advantages and dis- 
advantages of ground and elevated flares, also of three types 
using mechanical air blowing, inspiration of air into gas to 
be burned, as in venturi-type mixing in burner, and injection 
of steam or water into gas-air system; requirements call for 
wide capacity range, smoke-free and nonirritant combustion 
flame stability and positive pilot ignition. 

Safe Flare Stacks, J.D.HAJEK, E.E.LUDWIG. Petroleum 
Engr v 32 n 6, 7 June 1960 p C31-4, 37-8, July p C44-7, 50-1. 
Evaluation of burninng velocity, flame speed, flash back, 
blowoff, blowout, limits of inflammability and heat damage 
from flame radiation in flare stack designing; detailed numeri- 
cal example showing all process calculation steps involved. 


Foundations. See also Petroleum Refineries—Design. 


Foundation Sizing Simplified, D-LH.KANNAPELL. Petroleum 
Refiner v 39 n 9 Sept 1960 p 290-2. Structural designers can 
choose foundation based on tables of capacities; given weight, 
moment or eccentricity, and minimum size of foundation can 
be quickly selected; distribution and magnitude of soil 
pressures under foundation can also be readily determined ; 
preparation of capacity tables and examples of foundation 
Sizing. 

Short Cut to Tower Foundation Design, J.F.KUONG. Petro- 
leum Refiner v 39 n 3 Mar 1960 p 202-4. Graphic solutions 
to unit soil loading and loading caused by overturning 
moment; examples of calculation. 


Stop “Hot Process’? Foundation Settlement, B.McCLEL- 
LAND. Petroleum Engr v 32 n 10 Sept 1960 p C22-7. Struc- 
tures such as steam boilers, refinery stills, fired heaters and 
kilns sometimes experience settlements in excess of those 
resulting from compressibility of soil foundation; in these 
cases settling ean be attributed to desiccation and shrinkage 
of supporting soils as result of heat transmission; four cases 
where this situation arose and measures taken to correct it. 


Unusual Foundation Design for Tall Towers, E.V. FRENCH. 
Petroleum Refiner v 39 n 7 July 1960 p 103-7. Design condi- 
tions posed difficult problems in construction of two frac- 
tionating towers, since towers were tall and closely spaced, 
soil consisted of weak clay, horizontal forces were to be 
based on hurricane winds and aerodynamic vibrations; 50 ft 
diam octagon was found to satisfy all load combinations; 
vertical bars and keyed construction joint mat and pedestal 
together; design of anchor bolts. 


Fractionating Units. See also Petroleum Refineries—Costs ; 


Petroleum Refineries—Foundations ; Petroleum Refineries—In- 
struments; Petroleum Refining—Distillation. 


Confirm Trace Component Identity, H.W.MARTIN. Petro- 
leum Refiner v 39 n 4 Apr 1960 p 161-4. Method is applied 
to plant operating columns, and is based on estimated tray 
efficiency for trace component separation ; procedure calculates 
vapor-liquid equilibria required to explain measured column 
separation of trace component; from this, proposed identity 
of compound can either be confirmed, or new one put forth; 
method avoids use of ideal system assumption and pure 
component equilibrium data. 


Effects of Composition and Vapour Velocity Upon Efficiency 
of Oldershaw Column, S.R.M.ELLIS, R.J.BENNETT. Inst Pe- 
troleum—J v 46 n 433 Jan 1960 p 19-25. Oldershaw column 
has been operated with systems methanol-water, ethanol-water, 
and water-acetic acid, and overall efficiencies have been 
measured at number of compositions and vapor velocities ; 
variations in efficiency with composition and vapor velocity 
have been found, and are attributed to presence of surface 
tension gradients at interface. 20 refs. 


How Cap Spacing Sets Tower Design, L.S.GYOKHEGYI 
J.J.HAY, J.J.CZERMANN. Petroleum Refiner v 39 n 5 May 
1960 p 201-6. New method for determining maximum vapor 
or gas capacity of bubble cap towers; method combines main 
features of bubble cap tray design into two mathematical ex- 
pressions which can be used then to design new towers or to 
test loading of existing towers; method derives equations for 
optimum bubble cap spacing at total cap slot opening, 


How to Specify Bubble Cap Trays, R.W.McCLAIN. Petro- 
leum Refiner v 89 n 8 Aug 1960 p 92. Type of tray preferred ; 
exact tower ID includes tower manhole ID through which tray 


France. 


Gas Turbines. 
Great Britain. 


Heat. Exchangers. 
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parts must pass; orientation and elevation of nozzles, number 
of flow paths on trays, number of trays, and trap spacing. 


How to Specify Fractionating Trays, G.T.ATKINS. Petro- 
leum Refiner v 39 n 8 Aug 1960 p 86-90. Types of specifica- 
tions ; duty and equipment specifications; use of existing and 
new services; process information, performance of trays, 
and hydraulics. 


How to Specify Trays, B.A.PATTON, B.L.PRITCHARD, Jr. 
Petroleum Refiner v 39 n 8 Aug 1960 p 95-6. Better knowl- 
edge of complex materials being fractionated, desire to con- 
trol design safety factors, and secrecy; duty and equipment 
specifications; specification details such as choice of hole 
diameter, total number of free and open holes. 


How to Specify Value Trays, G.C.THRIFT. Petroleum 
Refiner v 39 n 8 Aug 1960 p 93-4. To provide efficient valve 
tray primary needs of designer-fabricator include vapor-true 
volume and density, liquid-true volume and density, service or 
degree of foaminess of system, and preferred tray spacing; 
mechanical specifications. 


Mechanical Specifications of Trays, H.C.GLITSCH. Petro- 
leum Refiner v 39 n 8 Aug 1960 p 91. If corrosion is expected, 
corrosion resistant alloy is normally specified with no corro- 
sion allowance; metallurgical specifications should indicate 
type of material for trays, hardware, fasteners and bubbling 
devices; in interest of economy, tray sections should be 
specified in sheet metal gages; allowable deflection; manu- 
facturers’ design. 


Rx for Upset Fractionators. Instrumentation v 12 n 6 
Nov-Dec 1959 p 16-17. Features of Honeywell FRAC con- 
troller to stabilize distillation columns; instrument is based on 
principles developed by D.E.LUPFER, D.E.BERGER for 
computer control of distillation reflux (see Engineering Index 
1959 p 1001). 

Staged-Opening Type Valve Trays, F.W.WINN. Petroleum 
Refiner v 39 n 10 Oct 1960 p 145-6. Because valve tray 
design procedures are not widely available, it is important 
to include certain process conditions and mechanical limita- 
tions; essential minimum information necessary is internal 
vapor loads and liquid rates at top and bottom tray con- 
ditions. 

Superfractionation, F.W.WINN. Petroleum Refiner v 39 n 

6 June 1960 p 139-45. Procedure represents new approach to 
solving distillation problems accurately for cases where rela- 
tive volatility does vary from top to bottom trays; it is ap- 
plicable over sections of each column where liquid/vapor ratio 
is constant; most superfractionators have constant liquid/ 
vapor ratio for all trays in both rectifying and stripping sec- 
tions. 
La raffinerie de pétrole de Notre-Dame-de-Gravenchon 
de la Mobil Oil Francaise, E.AUGER. Société des Ingénieurs 
Civils de France—Mémoires v 112 n 5 Sept-Dec 1959 p 325-36. 
Petroleum refinery of Notre Dame de Gravenchon of French 
Mobil Oil; refinery is processing Middle East crude oil by 
distillation, thermal reforming, stabilization of gasoline, 
catalytic reforming, and hydrodesulphurization; refining of 
lubricating oils, deasphalting of propane, and dewaxing. 


See Petroleum Refineries—Power Supply. 


ICI Commissions Third Olefine Plant at Wilton, 
C.W.WOOD. World Petroleum v 31 n 1 Jan 1960 p 44-7. 
United Kingdom’s ethylene potential is enhanced 60% by new 
plant with capacity of 44,000 ton/yr; this largest petrochemi- 
cal plant, outside United States, includes first installation of 
free piston engines; processes involved, data on output, and 
utilization of products. 

Progress at Milford Haven, C.W.WOOD. World Petroleum 
v 31 n 6 June 1960 p 49-50, 53. In construction of new 
100,000 bpsd refinery in Wales emphasis is placed on social 
engineering in design, layout and landscaping ; since refinery 
borders National Park, plant and tankage have been fitted 
to contours of site and little can be seen from land side or 
from water; aim is to make refinery model for future in- 
dustrial developments in rural areas. 

Review of Refineries in Great Britain 1959. Petroleum v 
22 n 12 Dec 1959 p 421-6. Characteristics of 10 refineries, in- 
cluding data on their capacity and types of main units. 

See also Petroleum Refineries—Corrosion ; 
Petroleum Refineries—Equipment; Petroleum Refineries— 
Maintenance and Repair; Petroleum Refineries—Materials. 


Does Fouling Rule Out Using Finned Tubes in Reboilers ? 
W.O.WEBBER. Petroleum Refiner v 39 n 3 Mar 1960 p 
183-6. Heat transfer rate is higher with finned tubes; fouling 
is easier to tolerate than when using plain tubes; more re- 
boiler capacity is achieved with finned tubes. 

xehanger Design ... Based on Delaware Research Pro- 
re K J.BELL. Petroleum Engr v 32 n 11 Oct 1960 p 
C26-36, 40a-c. Cooperative Research Program on heat ex- 
changers carried out experimental and analytical studies on 
shell side phenomena in heat exchangers; flow across banks 
of tubes; baffled cylindrical heat exchangers with no baffle 
leakage; effect of baffle leakage. 


Factors Covering Design and Use of Air Fin Coolers, H.N. 
WORSHAM. TAShme Paper n 59—PET-27 for meeting Sept 
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20-23 1959 7 p; see also Petroleum Engr v 32 n 2 Feb 1960 
p 23-6, Information about MTD corrections, fans air dis- 
tribution effects of varying ambient air temperature and in- 
adequate air delivery, and guides for prevention of per- 
formance difficulties in aircoolers. 


How to Buy Heat Exchangers, C.H.GILMOUR. Petroleum 
Engr v 32 n 11 Oct 1960 p C40d-1. Suggestions for establish- 
ing lines of communication between engineers and vendors; 
exchanger specification sheet for establishing uniform con- 
ditions of quotation negotiations; ground rules for purchasing 
of exchangers. 

How to Cheek Costs When Selecting Material for Heat Ex- 
changers, E.N.SIEDER, G.H.ELLIOTT. Petroleum Refiner v 
39 n 5 May 1960 p 223-8. Method of determining comparative 
effect on cost of alloys generally used in heat exchangers 
by use of chrome and chrome molybdenum alloys, application 
of alloy cladding, and aluminizing; cost data. 


How to Design Multiple Component Partial Condenser, D.J. 
WARD. Petroleum Engr v 32 n 11 Oct 1960 p C42-8. Four 
step procedure for designing multiple component condenser 
is suited either for hand or machine computation; relation- 
ships do not involve usual trial and error mass and heat 
transfer calculations. 


How to Estimate Heat Exchangers, A.P.BUTHOD. Oil & 
Gas J v 58 n 3 Jan 18 1960 p 67-82. Charts and graphs for 
quick estimation of heat transfer requirements: heat balance, 
mechanical design including tube sizes, lengths, shell diameters 
and tube pitch, film coefficient and pressure drop; basic heat- 
transfer equation. 


Sectional Heat Exchangers, E.J.SKIBA. Petroleum Engr 
v 32 n 11 Oct 1960 p C49-56. Problem of designing hp gas 
cooler which could be economically installed, and located 
as close to compressor as possible, was solved by using fintube 
double pipe sections mounted directly over compressor; this 
gave installation with substantial savings in hp piping costs; 
sections are easily accessible for serving and _ inspection; 
PURO Aven Eads of heat transfer and mechanical design of fin- 
tubes. 


Use Computers to Select Exchangers, D.L.GULLEY. Petro- 
leum Refiner v 39 n 7 July 1960 p 149-60. Aids in deciding 
whether computer has economic justification and in deciding 
minimum computer size required; sample program is pro- 
posed to show steps to take in rating typical exchanger; fluid 
identification and properties; corrected mean temperature 
difference. 


“Z” Factor for Measuring Thermal Performance, E.I. 
MOTTE. Petroleum Engr v 32 n 6 June 1960 p C47-9. Heat 
transfer resistance factor “‘Z’’ was developed as easy means to 
follow fouling rates of certain critical exchangers when rate 
data was unavailable for either fluid, and heat transfer 
coefficient could not be calculated; “Z’’ factor for no phase 
change and complete phase change situations. 


Heaters. See also Petroleum Refineries—Foundations. 


Chart Gives Furnace-Heat Evaluation, L.J.MeCARTHY, D. 
KERN. Petroleum Refiner v 39 n 1 Jan 1960 p 196, 198. 
Graphical method for furnace heat evaluation in five major 
types of tubular fired heaters; example of application of chart. 


Heat Transfer in Petroleum Heater, W.T.THORNEYCROFT, 
M.W.THRING. Inst Fuel—J v 33 n 232 May 1960 p 214-22, 1 
plate. Distribution of heat flux in full-scale petroleum heater 
has been studied experimentally ; local heat transfer rates have 
been measured using two heat flow meters, one of which is 
new design intended to simulate tubular heat sink; co- 
efficient of variation of local heat fluxes (for wall tubes) is 
reduced from 33% to 13% in particular heater by changing 
from liquid to gaseous fuel. 27 refs. 


Heat Transfer in Tube Stills, W.T.THORNEYCROFT. Fuel 
Soe J v 10 1959 p 45-53. Review of problems involved in 
measurement and calculation of tube still heat transfer ; 
theoretical method evolved, which predicts distribution of heat 
transfer rates, making allowance for luminous flame radia- 
tion; outline is given for measurements of heat flux distribu- 
tion, taken on full scale petroleum heater. 26 refs. 


Tube Location is Key to Performance, H.M.MATHIS, J.L. 
SCHWEPPE, R.N.WIMPRESS. Petroleum Refiner v 39 n 4 
Apr 1960 p 177-81. Heater tests reveal that most important 
variable in performance is clearance between tube bank and 


furnace wall; test equipment and methods; theory and 
evaluation methods. 
Tube Metal Temperatures for Structural Design, E.B. 


UNGAR, L.A.MEKLER. ASME—Trans—J Eng for Industry 
vy 82 Ser Bn 3 Aug 1960 p 270-6. Procedure for calculating 
circumferential temperature distributions in tubes exposed to 
nonuniform radiation; convection to fluid in tubes and cir- 
cumferential conduction in tube walls are accounted for, in 
addition to radiation; dimensionless quantities are used for 
graphs, which facilitate rapid calculation of metal tempera- 
tures for structural design purposes; sample calculation ap- 
plicable to design of tubular heater. Paper n 59—A-166. 


Indiana. How World’s Biggest Crude-Distillation Unit Operates, 


J.COLLINS, R.A.HOLCOMB. Oil & Gas J v 58 n 11 Mar 
14 1960 p 201, 203-4, 206. Indiana Standard’s 140,000 bbl 
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plant features use of vacuum residuum from unit. as fuel oil, 
plot layout, and efficient boiler feed-water heating system ; 
variety of products that can be made on primary section of 
unit. 

Inspection. See Petroleum Refineries—Equipment ; Petroleum 
Refineries—Maintenance and Repair. 


Instruments. See also Gasoline Refining; Petroleum Refineries 
—Equipment; Petroleum  Refineries—Fractionating Units; 
Petroleum Refining—Sulphur Compounds. 


Analog Computer—Controller for Capacity Control of Dis- 
tillation Column W.O.WEBBER, R.L.MARTIN, J.F.PINK, 
J.T.HARGETT. Am Petroleum Inst—Proc v 39 See 3 1959 
p 114-18 (discussion) 119. Analog computer designed, built, 
and operated to control commercial distillation column to 
capacity vapor rate; it computes actual vapor rate from 
measured reflux and product rates, vapor capacity as function 
of measured pressure, and finally per cent of vapor capacity 
actually utilized as quotient; finally computed percentage is 
recorded and can be used to control tower. 


Analog Computer Leads Way to Better Control, R.S. 
BETTES, L.T.WRIGHT. Oil & Gas J v 58 n 17 Apr 25 1960 
p 202-4. At Standard Oil Co Indiana, analog computer is used, 
supplemented by conventional controllers and control valves, 
as dynamic model of solvent dewaxing process. 


Automatic Mercaptan Titrator Aids Refinery Processing, 
F.A.LEISEY. Instrument Soc America—J v 7 n 7 July 1960 p 
67-9. “On the spot’? mereaptan titrator automatically obtains 
and analyzes up to 20 samples/hr; long, continuous, low- 
maintenance operation provides significant cost reduction in 
laboratory control and ‘‘sweetening”’ processes. 


Automation Today—15-22, T.J.WILLIAMS, V.A.LAUHER. 
Petroleum Refiner v 38 n 10, 12 Oct 1959 p 115-18, Dec 
p 105-8, v 39 n 1, 2, 3, 4, 5, 10 Jan 1960 p 171-4, Feb p 132-6, 
Mar p 167-70, Apr p 173-6, May p 197-200, Oct p 147-50. 
Control by Nyquist method; advantages and disadvantages of 
Nyquist diagram for studying response of process and _ its 
control; closed loop systems; concept of complex frequencies ; 
root locus plot, graphical technique for studying control sys- 
tem; complete design with example; methods of nonlinear 
system; nonlinear theory; phase plane response. Previous 
parts indexed in Engineering Index 1958 p 914. 


Computer Applications at Fawley. Petroleum v 23 n 6 June 
1960 p 211-12. Programming of IBM computer; technical and 
commercial aspects of programming. 


Computer Control of Catalytic Reforming Processes, R. 
SILVER. Oil & Gas J v 58 n 138 Mar 28 1960 p 133-48. General 
survey of reforming process; reactions occurring during 
catalytic reforming; installation and evolution of computer 
control; analysis of economics of computer control. 


Computer Control Spurs Efficiency at World’s Biggest 
Crude Unit. Oil & Gas J v 58 n 42 Oct 17 1960 p 66-7. 
Every 4 min IBM 704 computer reads 196 instruments on 
big unit at 140,000 bbl crude plant in Whiting, Ind; every 
20 min computer types control orders derived from about 
75,000 stored instructions; crude unit is on open-loop con- 
trol at present; next step is full closed loop control with 
elimination of interpreter operator. 


Computer/Simulator for Process Investigation. Brit Chem 
Eng v 5 n 3 Mar 1960 p 194-5. Development of Control 
Engineering Research Electronic Simulator (CERES) for in- 
vestigating dynamic problems in oil refining, distribution and 
plant economics; machine, which can reproduce plant behavior 
in real or condensed time, has maximum flexibility and 
versatility of operation; machine has provision for equations 
having multiplication and nonlinear functions; can be used 
to train plant operators; example illustrates operation. 


Dependable Automation Instruments are Here for Chemical 
Process Plants, P-HART. Oil & Gas J v 58 n 6 Feb 8 1960 
p 86. Analog computer, digital computer, and process stream 
analyzer available for use, depending on economics. 


Electronic Control in Petrochemical Industry. Automation 
Progress vy 5 n 2 Feb 1960 p 43-4. Control equipment for 
Dinslaken oil refinery of B.P.Benzin and Petroleum AG, 
West Germany with 100,000 bpd output; features of electronic 
equipment to replace electromechanical controllers in 3-term 
eontrol system. 


Etude des problémes economiques du raffinage 4 l'aide de 
la théorie des programmes linéaires et des calculateurs elec- 
troniques modernes, C.BERLINE, J.WELS. World Petroleum 
Congress, Fifth—Proe New York, NY, June 1959 See III 
p 261-70, 4 plates. Study of economic problems of refining by 
means of linear programming theory and modern electronic 
computer ; experience of Shell Berre Refining Co in applying 
results of linear programming to choice of best production 
scheme in existing plants, and to calculation of most effective 
investment in development and creation of future refineries. 


Fluid- Catalyst Particle-Size Distribution Speeded by New 
Instrument, K.W.BROOKS. Oil & Gas J v 57 n 52 Dec 21 
1959 p 70-1. Size distribution of fluid cat cracking catalyst is 
determined at Standard Oil Co of Indiana’s refinery at Sugar 
Creek, Mo, by Micromerograph model X-C; sample to be 
determined is placed in powder-sample tray and burst of 
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compressed nitrogen forces sample through “deagglomerator ;’ 
particles fall at their terminal velocities to pan of servoelec- 
tronic balance; as particles accumulate, sensing device applies 
signal to electronic system of instrument. 


Here’s Better Test for Flash Point Contaminants, R.S. 
PORTER, J.F.JOHNSON. Petroleum Refiner v 39 n 6 June 
1960 p 193-5. Technique for analyses of volatile components 
uses heater block to vaporize volatile components into stream 
of helium: gas stream passes through short precolumn and 
then to conventional gas chromatography; heavy or non- 
volatile fractions from sample are trapped in precolumn ; 
volatile components are resolved and analyzed as in con- 
ventional gas chromatography. 


How Computers Can Help Imerease Process Profits, R. 
SILVER. World Petroleum v 31 n 8 July 15 1960 p 88, 90, 
92, 94. Control of cracking and reforming; practical meaning 
of optimization; profit increases resulting from computer 
optimization. 

How Digital Computer Works for Aurora, R.W.SHEETS. 
Oil & Gas J v 58 n 19 May 9 1960 p 170-2. Uses of Bendix 
G-15 digital computer at two Michigan refineries to make 
material balances; forecast alkylation, polymerization, and 
outside butane requirements; analyze heat exchanger perform- 
ance, and blend gasoline. 


How Small Refiner Uses Computers to Select Crude, J.A. 
O’NEILL, Jr, C.B.WHYTE, Jr. Oil & Gas J v 58 n 36 
Sept 5 1960 p 176, 178-9. Experience of Ingram Oil & Refining 
Co in obtaining gasoline component ratings to permit good 
predictions of gasoline blends; establishing easy method of 
compositing and preassigning crudes, and blending of middle 
distillates; refining scheme; mathematical model. 


How to Measure Tube-Wall Temperature, F.S.BECKER, 
F.M.KEPLER. Oil & Gas J v 58 n 29 July 18 1960 p 100-1. 
Proper measurement enables operator to maintain high pro- 
duction and prolong onstream time; proper location and in- 
stallation of thermocouples help to get temperature measure- 
ments; when used properly, these temperatures provide use- 
ful operating guides. 


Impact of Computers on Petroleum Refining. Petroleum 
Engr v 32 n 1 Jan 1960 p C6-36. Following group of papers 
are included: Problem in Guidance, H.W.BROUGH, C6; 
Optimizing Plant Design, A.M.PEIZER, M.M.KESSLER, C7-9; 
Simulating Plant Studies with Computers, D.A.GIBSON, 
E.E.LUDWIG, C11-17; Consider Integrated Controls, M. 
PHISTER, Jr, C21-4; Integrated Data Processing, J.W. 
HASLETT, P.HODGE, C25-7; Computers in Process Research 
and Design, C©29-31; Reactor and Cracking Furnace Design, 
J.R.COBB, C34-6. 


Instrument Maintenance “Backtalk”’, C.R.SKALNIK. 
Petroleum Engr v 32 n 10 Sept 1960 p C84, 37, 39. Mainte- 
nance planning and programs; replacement parts stock can 
be minimized by standardization of instruments; procedure 
and considerations in equipment installation and accessibility ; 
hazards to equipment. 


Instrumentation, Automation and Design of Systems for 
Their Use, J.McDONALD. World Petroleum Congress, Fifth— 
Proce New York, NY June 1959 See VII p 221-9 (discussion) 
229-33. At Tidewater’s Delaware Refinery, emphasis was 
placed on continuous seanning with logging feature; total of 
13 complete information systems including 12 scanners, 18 
typewriters, 18 digital indicators, 10 consoles and 15 trend 
recorders are installed. 


Instrumentation for Continuous Control and Analysis, L. 
WALTER. Petroleum vy 23 n 6 June 1960 p 207-10. Instru- 
ments in use that can be applied to continuous control and 
automatic chemical analysis in refinery or chemical plant; 
master computer controller; automatic analyzers; titromatie 
analyzer; Analmatic auto-titrator; gas liquid partition 
chromatograph; moisture analysis using nuclear magnetic 
resonance; auto analyzer; molecular electronic devices. 


Instrumentation, 3 Years Later, S.E.ROTH. Oil & Gas J v 
58 n 28 July 11 1960 p 110-12. At Tidewater Oil Go’s Delaware 
refinery, eight control rooms serve as centers for 12 systems 
which collect at some 4000 points, logging conditions hourly 
or more frequently on demand; system maintenance; design 
improvements. 


New Digital System Permits Continuous In-Line Stock 
Blending. Oil & Gas J v 58 n 29 July 18 1960 p 104-6. System 
is based upon predetermination of described composition of 
blends ; newly developed digital system permits as many as 60 
different gasoline and middle distillate stocks and additives 
to be blended rapidly and accurately; turbine flow meters or * 
their equivalent are needed as sensing devices in system; 
digital controller is decision making center of blender-con- 
trol system; elements of digital blender system. 


Piping of Pressure Relieving Devices, L.R.DRISKELL. 
Petroleum Refiner v 39 n 7 July 1960 p 127-32. Design of 
safety valve inlet piping with recommendations for pressure 
drop allowances, _overstressed piping, block valves and low 
temperature service device; safety valve discharge piping 
factors; piping for safety disks; reaction forces; vacuum 
breakers. 
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Semiautomation of Deethanizer, S.E.YOUNG. Oil & Gas J 
v 58 n 5 Feb 1 1960 p 125-6. Simple instrumentation installed 
in existing Areco-Anubis liquid gravitometer on deethanizer 
feed stream, allows closer control of specifications and safer 
vapor pressure propane; bottom temperature of deethanizer 
column is controlled by variations in specific gravity of feed; 
feed gravity correlation charts. 


Simulate Your Refinery on Computer, R.S.SHEA. Petro- 
leum Refiner v 39 n 4 Apr 1960 p 169-72. Model made for 
refinery includes atmospheric and vacuum crude distillation, 
catalytic cracking, catalytic reforming, coking and thermal 
cracking, and reforming units; computer program to calculate 
product distribution under varying conditions. 


Telepulse Remote Gauging System, A.C.FERGUSON, I.W.F. 
PATERSON. Brit Communications & Electronics v 6 n 12 
Dec 1959 p 862-5. Pulse telemetry system permits liquid levels 
and temperatures in oil refineries and tank farms to be 
measured and sent in digital form on telephone or telegraph 
lines over distances of several miles with reading accuracy 
of one part in several thousands; level transmitter, tempera- 
ture transmitter, and control station described. 


Versatile Capacity Measuring System for Level Control and 
Stream Analysis, E.N.SSHAWHAN, H.L.BACHOFER, J. 
LERNER, J.R.WRIGHT. Am Petroleum Inst—Proe v 39 Sec 
3 1959 p 120-7. System in use in Sun Oil Co refineries for 
level measurement or control of hot liquids, granular ma- 
terials, very cold liquids, and corrosive liquids under difficult 
conditions where absence of moving parts is advantageous; 
compensation for effects of temperature change is included; 
system is used to measure moisture in liquid hydrocarbon 
streams. 


What Refinery Simulation Involves at Phillips, E.W.MILLS. 
Oil & Gas J v 58 n 27 July 4 1960 p 85-8. Company uses 
process flow calculations to simulate total refinery operations ; 
technique avoids explanation and examination of complex 
mathematics before plant personnel can use simulation; 
dynamics of individual unit operations can be expressed ac- 
ecurately and in detail; optimum techniques and linear pro- 
grams can be included as part of overall program whenever 
desirable. 


Wirtschaftliche Aspekte der Automatisierung in der Erdoel- 
industrie, J.J.de JONG. Regelungstechnik v 7 n 11 Nov 1959 
p 383-8. Economical aspects of automation of petroleum in- 
dustry ; by extended use of control equipment and by integra- 
tion of production units, considerable improvements in 
efficiency and production flexibility of refineries can be 
achieved. 


Insulation. See also Petroleum Refineries—Materials. 


Charts Calculate Sheathing Quickly. Petroleum Refiner v 39 
n 2 Feb 1960 p 172. Two charts useful in calculating number 
of rolls of sheathing needed to cover given section of line 
taking into account aluminum sheathing thickness of 0.006 
in. and 0.16 or 0.20 in. 


Insulation in Petroleum Industry. Petroleum v 28 n 10 Oct 
1960 p 388-9. New insulating materials and equipment in- 
clude new high temperature insulation with embossed protec- 
tive aluminum jacket which can be easily and quickly applied 
on industrial piping; new 85% supermagnesia is chemically 
bonded, contains asbestos fiber matrix and is precision molded; 
improvements in properties of firebrick; calcium silicate 
insulation features lightweight and high strength. 


“Use of Rigid Polystyrene Foam Insulation for Low Tem- 
perature Distillation Columns”, E.E.KIMMEL. ASME—Paper 
n 59-PET-47 for meeting Sept 20-23 1959 16 p, plate. Distilla- 
tion columns and auxiliary equipment of ethylene purification 
plant were insulated with dylite expandable polystyrene; per- 
formance of insulation was very efficient; thermal heat leak 
through insulation was determined to be 1.6% of total heat 
load of system; insulation was applied by conventional 
methods; cost of insulation material in plank form is 60% 
of that of cellular glass. 

Ireland. Ireland’s First Petroleum Refinery. Inst Petroleum 
Rev v 13 n 155 Nov 1959 p 344-8; see also Petroleum v 22 n 
11 Nov 1959 p 388-90, 392-6. Whitegate refinery design is 
based on crude distillation capacity of 39,600 bbl per day 
of Middle East crude; refinery processing units consist of 
atmospheric crude topping unit, catalytic reforming unit for 
octane upgrading of virgin naphtha, copper sweetening unit, 
and middle distillate catalytic desulphurization unit; use of 
air-fin coolers for cooling of product streams. 


Laboratories. See Petroleum Research. 

Latin America. See Petroleum Refineries—Central and South 
America. 

Layout. See Petroleum Refineries—Design. 


Maintenance and Repair. See also Petroleum Refineries—Acci- 
dent Prevention; Petroleum Refineries—Boilers. 


Chemical Cleaning of Equipment in Refineries and Petro- 
chemical Plants, L.N.KLINGE, J.SELMAN. Corrosion v 16 
n 1 Jan 1960 p 97-106. Advantages of chemical cleaning over 
mechanical methods; steps necessary in analyzing deposits to 
be removed; chemical agents used in cleaning, and their 
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effects on construction materials and cleaning of equipment 
in situ; cleaning of columns; coolers, condensers, heat ex- 
changers, boilers and drums; potential corrosion difficulties 
encountered in chemical cleaning. 258 refs. 


Cleaning Refinery Equipment in Situ. Petroleum v 23 n 4 
Apr 1960 p 133-6. Current practices in United States in- 
clude abrasive methods, flushing, specialty methods of clean- 
ing which are applicable to particular situations only, wet 
sand blasting, removal of oil soluble sludge, use of detergents, 
chemical cleaning, and use of electric and mechanical genera- 
tors of ultrasonic waves for loosening scale. 


Coker Runs Record 578 Days, D.H.STORMONT. Oil & Gas 
J v 58 n 24 June 13 1960 p 93-6. 42,000 bbl unit at Tide- 
water’s Avon refinery processed nearly 17 million bbl of 
charge stock during this period; inspection showed most 
parts had to be refurbished or replaced; planning turn- 
around and turnaround repairs. 


Cut Downtime Through Onstream Radiographic Inspection, 
L.A.WHITE, T.ARNESEN. Petroleum Refiner v 39 n 5 May 
1960 p 172-6. Technique reduces refinery unit downtime, opera- 
tional hazards, and man-hour costs; it can be used on hot 
insulated equipment and it provides visual story of equip- 
ment internals, which would be inaccessible to all other 
onstream inspection devices; radiographic methods can be 
used to determine thickness of equipment wall, thickness of 
scale and coke, and depth of corrosion. 


Design for Lower Cost Maintenance, E.B.ASMUS. Petro- 
leum Engr v 32 n 10 Sept 1960 p C10-14. Problem of obtaining 
adequate bolt stress on flanges using bolts 2 in. diam, and 
over ; investigation led to consideration of hydraulically stress- 
ing bolts to specific, predetermined tension; other problems 
and solutions include dismantling factory assembled high 
temperature equipment due to galling of bolts and removal 
of tube bundles having longitudinal baffles. 


Designed for Maintenance ... Inspection Platform Eleva- 
tor, E.A.SSHELTON. Petroleum Engr v 32 n 10 Sept 1960 p 
C16-19. Platform for internal inspection of 85 ft coke drum 
of delayed coking units; facilities include 6 in. double extra 
heavy pipe shaft which is lowered and raised on absolute 
centerline of vessels for their entire height during cleanout 
operations; platform is placed on ground below vessel, drill 
stem is lowered and connected to mast, folded platform is 
then raised to position inside vessel. 


Erosion in Gas-Solid Systems, A.J.van RIEMSDIJK, J.G.A. 
BITTER. World Petroleum Congress, Fifth—Proc New York, 
NY June 1959 Sec VII p 48-57 (discussion) 57-8. Wear in 
systems where solids are transported by means of fluid; theo- 
retical description of erosive wear based on difference which 
is known to exist between erosion at high and at low impact 
angle and on hypothesis that wear only depends on irreversible 
energy transfer from impinging particles to material being 
eroded; formula expressing wear in terms of mechanical 
properties of materials in question. 


How Atlantic Attacked Fouling of Preheat Exchangers in 
Cat Reforming Units. Oil & Gas J v 58 n 4 Jan 25 1960 p 
245-6. Studies on two reformers show that nitrogen blanketing 
of storage tanks, hydrogen stripping, and removal of unsatu- 
rates from feed will give longer, and better operation. 


Maintenance Supervisor’s Handbook, F.L.EVANS, Jr. Petro- 
leum Refiner v 39 n 1 Jan 1960 p 115-58. Maintenance organi- 
zation, planning and scheduling, preventive maintenance, 
inspection, keeping cost records, turnarounds, instrument 
department, and maintenance painting. 


Performance Tests ... They can Save You Money. Petro- 
leum Engr v 32 n 5 May 1960 p C46-52. Case history of 
primary gas absorber containing 20 perforated trays; first 
test was made soon after plant start-up to check process 
design basis and accuracy of process design calculation 
methods; second test was conducted to determine cause of 
poor performance experienced after 80% increase in oil 
circulation rate; method of performance evaluation; estima- 
tion of absorption oil vaporization loss; cost estimate of 
performance test. 


Photographs Speed Field Repair Information, C.B.HAM- 
MOND. Petroleum Refiner v 39 n 10 Oct 1960 p 173-4. Three 
dimensional effect of photograph, coupled with its clarity of 
detail, makes work recognizable much quicker than drawing 
to person who is unfamiliar with engineering drawings; 
photographs are helpful in defining scope of work and in 
choosing best craftsman for each assignment; pictures taken 
are marked to show location, job to be done and crafts in- 
volved. 


PM-Key to Equipment Failure Control, J.F. THORNTON. 
Petroleum Refiner v 39 n 3 Mar 1960 p 177-82. Types of 
preventive maintenance (PM) systems; concept of PM 
through planned, scheduled inspection, maintenance and over- 
haul to insure that equipment failures do not occur at un- 
economic rate; factors influencing level of PM; cost account- 
ing; establishing program. 

Radiography: Practical Tool for Inspection without Shut- 
downs, L.A.WHITE, T.ARNESEN. Oil & Gas J v 58 n 20 
May 16 1960 p 128-30. Inspection methods require use of 
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radioisotopes, and film sensitive to gamma radiation ; ad- 
vantages include reduced downtime, no need for removal of 
insulation or other covering, possibility to apply on hot un- 
insulated equipment, does not require flange openings, de- 
termines safe operability of equipment, and can follow closely 
progress of corrosion or erosion. 


Refinery Maintenance Comes of Age, H.C.BOZEMAN. Oil 
& Gas J v 58 n 43 Oct 24 1960 p 85-100, 103. Organization, 
training for and implementation of refinery maintenance; 
cost of maintenance; estimation of process costs. 


Startup-Shutdown Procedures, W.S.BONNELL, J.A.BURNS. 
Oil & Gas J v 58 n 20 May 16 1960 p 131-4. Startup pro- 
cedure includes purging atmospheric section and vacuum 
section; charging and establishing circulation; putting unit 
onstream; shutdown of unit; details of procedures adopted 
at Gulf Oil Corp, Port Arthur Refinery. 


Statistics Help Refinery-Inspection Program, W.P.SHONTZ, 
W.W.McDANIEL, R.R.DECKER. Oil & Gas J v 58 n 20 May 
16 1960 p 123-7. Statistical technique finds use in measuring 
thickness of piping circuits, determining thickness variability 
in new piping and steel plate, making thickness readings on 
tanks and vessels, and determining corrosion rates of furnace 
tubes. 


Towers are Touchy, R.W.BALLMER. Oil & Gas J v 58 n 
20 May 16 1960 p 166, 168, 170-1. Danger of coming on and 
off stream with primary distillation equipment; Standard 
Oil’s Cleveland refineries experience with problem and out- 
line of procedure for startup of vacuum towers, and shut- 
down of crude-oil towers; check lists itemizing plan of 
procedure. 


Turnarounds Needn’t be Dangerous, A.H.HAYES, R.M. 
MELAVEN. Oil & Gas J v 58 n 20 May 16 1960 p 143-4, 147, 
150, 153-4, 156, 158. Shutdown should include cooling and de- 
pressuring unit, pumping out unit, removal of residual hydro- 
carbons, removal of corrosive or poisonous materials, disposal 
of water, blinding and opening unit, and removal of pyro- 
phorie iron sulphide. 


Vacuum Cleaner Removes Old Catalyst. Oil & Gas J v 58 
n 24 June 13 1960 p 103. Two-stage vacuum jet is used to 
remove clay and catalyst from reactors on catalytic reformer 
at Ohio Oil’s Robinson refinery; construction details and 
mode of operation. 


Materials. See also Chemical Equipment—Materials; Petro- 
leum Refineries—-Corrosion; Petroleum Refineries—Heat Ex- 
changers; Petroleum Refineries—-Pipe Lines. 


Aluminum Bundles Will Work in Petroleum Service, R.I. 
HILDEBRAND. Petroleum Refiner v 39 n 5 May 1960 p 148- 
50. Situations where aluminum will serve successfully and 
where it will fail rapidly are distinguished and economic justi- 
fications for trying aluminum in marginal service locations are 
shown; aluminum tubes can be used in overhead condensers 
and coolers which operate below 300 F; most cooling water 
treated with phosphates or chromates are satisfactory for 
aluminum; 18 case histories in 45 plants. 


Factors Influencing Economie Use of High Yield Point 
Steels, F.L.GOLDSBY. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See VII p 329-42 (discussion) 
842-4. Factors favorable as well as unfavorable to use of 
high yield point steels, including indicative economic con- 
siderations; typical steels made in United States for use in 
pressure vessels or storage vessels; steels for low temperature 
service. 


Metals. Petroleum Engr v 31 n 13 Dee 1959 p C8-13, 16-18, 
21-5, 28, 32-3, 36-8, 40-1. Following group of papers included: 
ASTM A426-58T Alloy Steel Centrifugally Cast Pipe, H. 
THIELSCH, C8-13; API 5LX High-Test Line Pipe, G.M. 
HAYDEL, C16-18; Low Temperature Characteristics of Metals, 
O.A.HANSEN, C21-4; Design Materials for Service<0° F, 
M.PALMER, C25, 28; Metals Controlled by Service Stresses, 
E.H.BUCKNALL, C33-41. 


Performance of Aluminum in Refineries, P.W.SHERWOOD. 
Petroleum v 23 n 4 Apr 1960 p 127-30; see also Corrosion 
Technology v 6 n 12 Dec 1959 p 375-8; and German version 
in Werkstoffe u Korrosion v 11 n 5 May 1960 p 265-9. 
Aluminum applications range from storage tanks to moisture 
proofing pipe insulation and from heat exchangers to struc- 
tural elements: main reasons are its good resistance to many 
types of corrosion, low weight, low cost per unit volume, high 
thermal conductivity, nonmagnetic and nonsparking character- 
istics, good reflectivity and good appearance; current practices 
and experiences in United States; applications in corrosion 
resistance, prevention of surface fouling, and welding. 


Practical Applications for High Strength Ceramics in 
Petroleum Industry, B.D.LLANDES. ASME—Paper n 59-PET- 
40 for meeting Sept 20-23 1959 7 p. Applications in solid high 
strength ceramic parts, such as pump plungers, orifices, tub- 
ing protection sleeves, and other items where corrosion or 
erosion limit useful service life of metals; application of 
ceramic coatings to metal and other materials subjected to 
destructive influences. 
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Quality Control in Manufacture of Process Plant Equip- 
ment, J.F.LANCASTER. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See VII p 126-36 (discussion) 
136-9. Control of steel to obtain optimum notch-ductility for 
structural use, requirements for creep-resistant materials, 
and acceptability of steels produced by processes other than 
open-hearth or electric furnaces; some of newer methods of 
nondestructive testing and their applicability to refinery 
equipment manufacture. 


Selection and Use of Precipitation Hardening Stainless 
Steels, M.E.HOLMBERG. ASME—Paper n 59-PET-17 for 
meeting Sept 20-23 1959 8 p. Armco 17-4 PH, provides 
petroleum and _ petrochemical industries with intermediate 
alloy between Type 410 and nickelbase materials; tests show 
alloy possesses freedom from copper-acetylide formation ; has 
excellent high-temperature strength; resistance to stress- 
cracking and hydrogen embrittlement; gives good performance 
in brine; and may be used under extremely high design 
stresses. 


Selection of Alloys for Refinery Processing Equipment, 
A.J.FREEDMAN, G.F.TISINAI, E.S.TROSCINSKI. Corrosion 
vy 16 n 1 Jan 1960 p 107-13. Variables in refinery which 
affect selection of alloy materials for construction of units; 
examples of failures caused by lack of evaluation of alloys 
used in new processes; why laboratory and pilot plant cor- 
rosion testing program should be established; metallurgical 
considerations in selection of alloys; corrosion monitoring 
in process equipment. 


Models. See Petroleum Refineries—Design. 
Netherlands. New Esso Refinery at Rotterdam. Petroleum 


Times v 64 n 1639 June 3 1960 p 387-9. New 5,000,000 tons/yr 
refinery will produce refinery gas, propane and butane, motor 
fuel, tractor vaporizing oil, diesel oil, domestic heating oils, 
gas oils, light and heavy fuel oils; main unit is 100,000 bpd 
crude unit; main fractionator of which has diameter of 6 m 
at flash zone. 


Noise. See Noise—Control. 
Norway. Norwegian Refinery Nears Completion, G.W.GROSS, 


E.M.SANSOM. World Petroleum v 31 n 8 July 15 1960 p 
67-9. 40,000 bpd refinery at Slagen will process Middle East 
crude oil; products will consist of gasolines, jet and tractor 
fuels, diesel and heating oils, and light and heavy fuel oils; 
crude oil will be distilled in single stage atmospheric pipe 
still having four sidestreams; powerformer is provided for 
gasoline octane improvement; sulphur will be removed from 
e26 ee in hydrofiners, and copper chloride treating is pro- 
vided. 


Operating Costs. See Petroleum Refineries—Costs. 
Operator Training. See Petroleum Refineries—Employees. 
Pilot Plants. Guiding Refinery Operations with Small Semi- 


automatic Pilot Plants, W.M.MILLER. Am Petroleum Inst— 
Proce v 39 See 3 1959 p 222-7 (discussion) 227-8; see also Oil 
& Gas J v 57 n 23 June 1 1959 p 185-7, 139, 142, 144, 146-7, 
150. Indexed in Engineering Index 1959 p 1005 from Petroleum 
Engr June 1959. 


Pipe Lines. See also Industrial Plants—Pipe Lines; Petroleum 


Refineries—Corrosion; Petroleum  Refineries—Costs; Petro- 
leum Refineries—Design ; Petroleum Refineries—Equipment ; 
metnleet Refineries—Insulation ; Petroleum Refineries—Ma- 
terials. 


Chart Selects Allowable Pipe Span Between Supports. 
Petroleum Refiner v 39 n 10 Oct 1960 p 194. Caleulation from 
structural viewpoint; since pipe line supported at various 
points is in essence continuous beam, formula for span length 
can be obtained by equating maximum bending moment 
caused by loading to resisting moment of pipe. 


Design Factors and Comparative Costs for Low Tempera- 
ture Piping Materials, H.M.HOWARTH. Petroleum Engr v 
32 n 7 July 1960 p C88-6, 38-41. Selection of materials to 
avoid brittle fracture at temperature below —150 F; weld- 
ing below —150 F; behavior of nonferrous and nonmetallic 
materials ; welding for —150 F to —50 F and —50 to —20 F. 


How to Design Pipe Supports for Petrochemical Plants, 
B.LAAN. Petroleum Engr v 32 n 6 June 1960 p C50, 55-6, 
60, 62. Design of overhead pipe supports; pipe supports at 
grade; selection of materials; details of construction; struc- 
tural steel pipe support connections; precast concrete pipe 
supports; advantages of fiber forms; design criteria; types 
of foundations. 


Influence of Prolonged Service at Elevated Temperatures 
and Pressures on High-Temperature Strength of Chromium- 
Molybdenum Alloy Tubing, J.F.EWING. Am Petroleum Inst— 
Proc v 38 Sec 3 1958 p 122-31 (discussion) 181-8. Creep- 
rupture tests on longitudinal coupon specimens of 5 Cr-\%y 
Mo alloy from 44,000 hr to 115,000 hr, indicated no deteriora- 
tion in creep-rupture strength of base metal results from pro- 
longed exposure to pressure at metal temperatures of 1100 
F-1160 F; tests on 9 Cr-1 Mo alloy tube indicated no de- 
terioration in creep-rupture strength. 


Let’s Go After Cause of Piping Vibration, J.P.CHAMBER- 
LAIN. Petroleum Engr v 32 n 10 Sept 1960 p ©30-3. Safety 
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Power Supply. 


limits of vibration for pipes of various kinds; three types are: 
free, forced and self-excited vibrations; case studies of 
vibration problems and measures taken to correct them; 
vibration problems should be reduced by minimizing cause 
of pulsation at its source; control of pipe line movement 
by limiting devices; installation of yigid anchors to prevent 
movement; modification of natural frequency of pipe line. 


Pipeline Delivers Sulfuric Acid, K.D.FETROW. Oil & Gas J 
v 58 n 35 Aug 29 1960 p 78. Piping above ground is schedule 
80 carbon steel and underground is ductile iron pipe cased 
in steel sleeve; electrically heated piping was designed for 
viscous flow to combat excessive corrosion caused by turbu- 
lence; temperature should be held between 60 and 140 F; 
flow rates are metered by magnetic flow meters. 


Problems in Field Welding Chromium-Molybdenum Pipe, 
R.L.SKAGGS. Metal Progress vy 78 n 1 July 1960 p 101-4. 
Importance of proper preheating and postheating required 
when welding air hardening steels used extensively in re- 
finery piping; three factors evaluated to determine correct 
postheat practice were relief of welding stresses, reduction of 
weld deposit hardness, and increase in weld metal and heat- 
affected zone toughness; postheating between 1200 and 1375 F 
followed by cooling in air, provides best interim structure 
obtainable; final heat treatment. 


Rubber-Lined Pipework. Petroleum v 28 n 10 Oct 1960 p 
387, 392. Rubber lined pipe used in refinery combines strength 
of steel with chemical resistance of natural and synthetic 
rubbers ; this is made possible by strong chemical bond formed 
between rubber and steel in vulcanization; hard rubber or 
ebonite which is produced by vulcanizing rubber with high 
proportion of sulphur, bonds directly to clean steel surface 
during vulcanization. 

Time-Saving Chart for Pipe Wall Thickness Selection, W.P. 
HANSEN. Petroleum Engr v 32 n 6 June 1960 p 14-15. 
Chart is based on ASA-B-31.3, Refinery Piping Code, 1959 
Edition ; construction of chart; preparation of charts suitable 
for design materials other than those given. 


See also Gas Turbines; Petroleum Refineries— 
Boilers; Petroleum Refining—Coking. 


Electrical Distribution Problems, J.C.PETKOVSEK. Petro- 
leum Refiner v 39 n 9 Sept 1960 p 287-9. Experience with 
electric equipment and distribution problems, including light- 
ning protection, termite control, underground cables, aerial 
cables, space problems, connectors, insulator leakage in 
contaminated areas, and voltage regulation. 


Electrical Emergency Power for Refineries, J.M.CROTHERS, 
M.GOREN. Petroleum Engr v 32 n 6 June 1960 p C19, 22-3. 
In any emergency power installation design should incorporate 
minimum number of relays and contactors and simple, de- 
pendable turbo generator unit; use of dual distribution sys- 
tems, alternate feeders and loop systems. 


Evaluation of Alternative Power Distribution Systems for 
Refinery Process Units, W.H.DICKINSON. AIEE—Trans v 
79 pt 3 (Power Apparatus & Systems) n 47 Apr 1960 p 110-22 
(discussion) 122-4. Application of principles previously de- 
veloped by author (see Engineering Index 1958 p 586), to 
investigate type of power system that is justified to supply l-v 
power to refinery process unit; consideration is given to load 
growth, primary power supply reliability, reliability of dis- 
tribution system components, cost of production, and other 
losses resulting from power failures. 


Gas Turbines, Installation and Operational Problems and 
Performance Evaluation, C.BULTZO. ASME—Paper n_ 59- 
PET-9 for meeting Sept 20-23 1959 12 p. Recurring problems 
in gas turbines; lube-oil system, instrumentation and axial 
compressor fouling; computation of heat balance provides 
fairly rigorous method for field personnel to determine 
performance; equipment used is simple-cycle, two shaft, 
5000 hp gas turbine driving centrifugal blower supplying 
regenerator air to fluid catalytic-cracking unit. 


How Refiners Battled Operating Problems on Early Gas 
Turbines. Oil & Gas J v 58 n 22 May 30 1960 p 87-8. Prob- 
Jems in early stages of these units have been worked out by 
solving problems of severe blade damage due to sulphur in 
fuel gas, carbon deposits on burner nozzles, thrust bearing 
failure caused by loss of lubricating oil, and power loss 
caused by high ambient temperature and fouling. 


How to Select Your Drive System, W.B-WILSON, I.H. 
LANDES. Oil & Gas J v 57 n 50, 51 Dec 7 1959 p 113-18, 
Dec 14 p 76-9. Cost for purchased fuel and electric power re- 
quirements is 15% greater than total expenditure for new 
machinery and equipment; existing electrical and steam sys- 
tems are important factors influencing types of drive selected ; 
overall look, in which steam and power requirements for 
processes in adjacent areas can be included in refinery. or 
chemical plant steam and power system study; costs saving. 

Joint Refinery-Utility Installations for Electric Power, 
Steam, and Fuel Exchange, H.J.HESS, V.E.KILPATRICK, 
G.H.St ONGE. Am Petroleum Inst—Proc_v 39 Sec 3 _ 1959 
p 333-40 (discussion) 340-1. Indexed in Engineering Index 
1959 p 1005 from Petroleum Refiner June 1959. 
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New Practices in Supply and Distribution of Electricity in 
Oil Refineries, H.STOLPP. Federation European Petroleum 
Equipment Mfrs—Congress, Paris, June 1959 p 249-60. Safety 
requirements for power supply system; requirements of supply 
system; requirements of refinery distribution system; auto- 
matic switchgear; high speed diagrams of automatic control 
system. (In English, French and German). 


Planning Economical Refinery Electric Power Distribution, 
K.N.THOMPSON. Am Petroleum Inst—Proe vy 39 Sec 3 1959 
p 342-6. Indexed in Engineering Index 1959 p 1005 from Oil 
& Gas J June 1 1959. 


Recovering Refinery Waste Heat by Catalytic Oxidation, 
D.S.FRASER. Petroleum vy 23 n 1 Jan 1960 p 15-16. Catalytic 
agent is combination of platinum and alumina coated on 
high grade porcelain rods; porcelain is selected for its 
strength, chemical inertness, and resistance to high tempera- 
tures; catalytic cracker regenerator gas mixture, at tempera- 
ture of 900 F, is fed to waste heat boiler consisting of con- 
ventional steam generating system on top of bed of Oxycats, 
9600 in all, five layers deep; process description and operation. 


Reliable Distribution Stems from Simplicity and Standardiza- 
tion, J.L.CUNNINGHAM. Elec World v 152 n 21 Nov 23 
1959 p 55-7. Distribution system of new Irving Refining Ltd 
refinery, St John, Canada; refinery is served by two separate 
69-kv utility feeders; reliability of overall system is largely 
due to use of double-ended secondary substations in conjunc- 
tion with dual 12.47 kv primary feeders; highly electrified 
plant will have connected load of about 7000 kva and esti- 
mated operating load of over 4000 kva for 40,000 bbl per day 
capacity. 

Waste-Heat Steam Generators Provide Good Example of 
Use of Gas-Turbine Exhaust for Firing Boilers, C.P.GO- 
FORTH, J.W.HALE. Oil & Gas J v 58 n 386 Sept 5 1960 
p 151, 153-4. Three pressure fired steam generating units 
are provided at Petroleum Chemicals, Ine ethylene plant to 
utilize heat energy in gas turbine exhaust gases; boiler con- 
trol system; automatic switchgear is provided for gas turbine 
exhaust to forced draft fan air; boiler control system is fully 
automatic. 


Pressure Vessels. See also 
Petroleum Refineries—Equipment ; 
terials. 


Considerations Involved with Possible Use of Increased 
Design Stresses for Pressure Vessels and Their Effect on 
Safety, G.E.FRATCHER, A.F.COTA. Am Petroleum Inst— 
Proc v 38 See 3 1958 p 233-8. Need for correlation of material 
properties with design-stress basis is given; significance of 
nondestructive testing in correlation with design basis; limita- 
tions of nondestructive testing; need for acceptance standards 
for all of nondestructive tests. 


Reinforcements Around Holes in Spherical Parts of Pressure 
Vessels, M.J.BOTTEMA. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See VII p 273-83 (discussion) 
283-4. For two types of reinforcement, ring and pipe, stress 
concentration factors have been calculated for number of 
configurations of hole radius and amount of reinforcement ; 
effect of ring reinforcement can be improved considerably 
when transition from ring to rest of spherical part is made 
more gradual. 


Structural Verification of Pressure Equipment, G.P. 
ESCHENBRENNER, C.A.HONIGSBERG. ASME-Paper n 
59-PHT-29 for meeting Sept 20-23 1959 9 p. Merits and 
shortcomings of pressure testing and alternative means of 
more effectively evaluating structural soundness of fabricated 
equipment; suggested structural verification for unfired 
pressure vessels. 

Protective Coatings. See also Petroleum Refineries—Corrosion. 


Refinery Experience with Epoxy Resin Coatings, H.W. 
HOWARD, F.T.RADECKE, P.R.SCHEIBLI. World Petroleum 
Congress, Fifth—Proe New York, NY June 1959 Sec VII p 
141-8 (discussion) 153-4. Refinery protection is based on 
evaluation of environmental severity, type of surface prepara- 
tion, dry-film thickness and number of coats and selection of 
suitable paint material; satisfactory experience and economics 
using epoxy coatings for obtaining good refinery protection 
and appearance at low cost. 


Pumps. See also Petroleum Refineries—Equipment. 


How to Specify Centrifugal Pumps, W.J.EVERS, E.E. 
LUDWIG. Petroleum Engr v 32 n 2 Feb 1960 p C27-8. Sizing 
key components of fluid flow system, namely, lines and pumps, 
design data, net positive suction heads requirements, pump 
selection. 


New Design Cuts Pump Cost 20 Percent, R.G.JOBE. Petro- 
leum Refiner v 38 n 12 Dec 1959 p 109-12. Study made cover- 
ing 650 plant-wide centrifugal pump installations to determine 
range of head and capacity requirements and to obtain cost 
data to serve as basis for selecting optimum standard design ; 
study resulted in new vertical centrifugal pump with integral 
electric drive; pump performance in field, costs, and mainten- 


ance. 


Petroleum Refineries—Corrosion ; 
Petroleum Refineries—Ma- 
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Ontwikkeling van een speciale centrifugaalpomp voor de 
petrochemische industrie, R.H.MEYER. Ingenieur v 72 n 382 
Aug 5 1960 p Ch105-9. New line of small capacity, one-stage 
centrifugal pump developed for petrochemical industry by 
Koninklijke Machinefabriek Gebr. Stork & Co in order to 
avoid use of reciprocating pumps which are considered less 
attractive from standpoint of operation and maintenance; 
new type is small size process pump with diffuser ring instead 
of volute, enabling use of circular casing which ean be 
easily fabricated from plate material. 


Standardization Cuts Pump Costs, R.G.JOBE. Oil & Gas J 
v 57 n 52 Dec 21 1959 p 72-4. New vertical centrifugal pump 
with integral electric driver meets performance requirements 
for 80% of centrifugal pumps in Shell Chemical’s Houston 
plant; installed costs drop 20 to 30% and maintenance costs 
15 to 25% when regular unit is replaced by new one; con- 
struction and plant service tests for standardized pumps. 


Suction-Head Correction for Centrifugal Pumps, J.M.SOTH, 
A.BRKICH, H.STAHL. Am Petroleum Inst—Proe v 39 Sec 3 
1959 p 54-9 (discussion) 59-61. Results of suction-head tests 
conducted with single stage centrifugal pump which handles 
water and butane at various temperatures; net positive suc- 
tion-head reduction chart is presented for various liquids. 


Yardstick for NPSH Requirements, A.M.WHISTLER. Petro- 
leum Refiner v 39 n 1 Jan 1960 p 175-80. Two common 
methods for taking credit for property that oils require less 
pressure at suction than water; definition and mathematical 
analysis of net positive suction head; problems concerning 
pumping liquids containing dissolved gases; equilibrium 
vaporization of various liquids; net positive suction head is 
best measured by varying height in suction tank. 


Quebec. BP’s Montreal Refinery is Compact and_ Efficient. 
World Petroleum v 31 n 5 May 1960 p 51-5. Refinery was 
designed basically to make premium and regular grade 
gasolines, heating oil, diesel fuel, furnace oil, heavy fuel oil 
and propane; main objectives of design were high yield of 
gasoline and low pour points for middle distillates; major 
units include 2500 bpsd crude and vacuum distillation, 12,000 
bpsd_ distillate hydrotreater, 9000 bpsd catalytic cracking 
unit. 

Montreal Refinery, R.OLLEY. Petroleum Times v 64 n 
1686 Apr 22 1960 p 283-9. Refinery layout includes crude 
and vacuum unit, desulphurizer and platformer, vapor re- 
covery unit, and catalytic polymerization unit, crude heater 
of standard Lummus box type; desulphurizer of normal 
hydrotreating type; conventional vapor recovery section design 
of single chamber type; steam plant designed to produce 
h-p steam; power distribution. 


Research. See Petroleum Research. 

Simulators. See Petroleum Refineries—Employees. 

Smoke Abatement. See Petroleum Refineries—Flare Stacks. 
Steam Supply. See Petroleum Refineries—Power Supply. 


United States. Economics of Refinery Location in United 
States, S.M.LIVINGSTON. World Petroleum Congress, Fifth 
—Proc New York, NY June 1959 Sec IX p 75-83 (discussion) 
83-4, 96-105. Possible economies of size, without offsetting 
disadvantages, are such that much of capacity is concentrated 
in large refineries; 24 plants over 100,000 bpd account for 
A672 of total capacity; trend is toward fewer and larger 
plants. 


Refiners Shoot for Improved Products, K.W.BROOKS. Oil 
& Gas J v 58 n 13 Mar 28 1960 p 97-100. Hydrogen treating 
increased 13.3% in 1959; data on capacities of different 
processes in tons/day. 


United States and Canada. Journal Survey of Refineries in 
United States. Oil & Gas J v 58 n 138 Mar 28 1960 p 149-52, 
155-64, 166, 168-70, 172-4. Tabulated data on location, capaci- 
ties and types of processing used in United States and Canada 
as of Jan 1 1960. 


Where Refineries Are a-Building. Oil & Gas J v 58 n 13 
Mar 28 1960 p 177-9, 182, 186. Survey of refinery construction 
shows 53 projects under way or planned at United States 
refineries, and 13 in Canada; list of refineries scheduled for 
completion after Jan 1 1960 are given in alphabetical order; 
list of plants not charging whole crude and those that are 
shutdown in United States and Canada. 


Valves. See Petroleum Refineries—Equipment. 


Venezuela. Creole Lube Oil Plant at Amuay Refinery. Sci 
Lubrication v 12 n 10 Oct 1960 p 17-18. As part of refinery at 
Amuay, Venezuela, Creole Petroleum Corp completed 700-bpd 
lubricating oil plant capable of turning out 27 lubricants 
ranging from motor car lubricating oil to specialized lubri- 
cants for industrial machinery; laboratory screening program 
set up to test different types of Venezuelan crudes; Tia Juana 
medium crude which comes from Bolivar Coastal Field of 
Lake Maracaibo, was chosen as most suitable material; 
process sequence of manufacturing lubricants; compounding 
of finished lubes. 7 


EK] Palito—Mobil Oil’s First Refinery in Venezuela. World 
Petroleum y 31 n 8 July 15 1960 p 96. 50,000 bpd refinery at 


PETROLEUM REFINERIES—Continued 
terminal of 210 mi crude line from Barinas will produce 
gasoline, kerosine, diesel fuels, residual fuels, and jet fuels ; 
crude still was designed to process 28.4° API oil; product 
treating for kerosine, light straightrun gasoline, and butane 
consists of caustic and water wash. 

Vibrations. See Petroleum Refineries—Pipe Lines. 

Waste Disposal. See Industrial Wastes—Petroleum Refineries ; 
Petroleum Refineries—West Germany. 

Waste Heat Recovery. See Petroleum Refineries—Power Supply. 


Water Supply. See Sewage Treatment—Water Reclamation ; 
Water Cooling Systems; Water Treatment, Industrial. 


Welding. See also Petroleum Refineries—Pipe Lines. 


Welding Lends Oil Industry Hand in Vessel Construction, 
C.J.ASCENZI, R.A.NEAR. Welding Engr v 45 n 8 Aug 
1960 p 42-3. Reforming units at Tidewater Oil Co’s refinery 
near Wilmington, Del are fabricated by submerged arc, Tig 
welding; major parts are made of Cr-Mo steel; welding opera- 
tions described. 

West Germany. BP Ruhr Refinery, E.R.HILL. Petroleum Times 
v 64 n 1649 Oct 21 1960 p 717-20, 722. New 100,000 bpd re- 
finery at Dinslaken produces fuel and heating oils, diesel and 
LPG fuels, gasoline, aviation turbine gasoline and jet fuels; 
major process now in operation consists of two 50,000 bpd 
crude distillation units 12,500 bpd catalytic reforming unit, 
10,000 bpd gas oil hydrofiner, gas recovery plant, 10,000 bpd 
redistillation unit, and two copper chloride sweetening units. 


How Shell Cut Pollution in Rhineland. Oil & Gas J v 58 
n 44 Oct 31 1960 p 93-5. Godorf Refinery products include 
liquefied petroleum gas, premium and regular motor gasoline, 
jet fuel, gas oils, and fuel oils; water pollution abatement 
includes use and discharge of as little water as possible, 
keeping pure and contaminated water separate as far as 
possible, discharging all effluent water in purest possible 
form and in preventing oil from seeping into ground and 
contaminating ground water. 


New Shell Refinery Opened in Ruhr. Inst Petroleum Rev 
v 14 n 166 Oct 1960 p 342. Refinery at Godorf, near Cologne 
will process 2,500,000 tons/yr of crude oil, but will attain its 
full annual crude capacity of 4,000,000 ton within short time; 
refinery includes crude oil distillation, platforming plant, 
desulphurization plant, and sulphur recovery plant and pro- 
duces aviation turbine fuel, motor fuel, diesel oil, fuel oil, 
liquefied petroleum gas, and feedstock for chemicals. 


PETROLEUM REFINING 


See also Catalysts—Cobalt; Detergents; Gases—Thermody- 
namics; Gasoline Refining; Hydrocarbons—Phase Equilibria; 
Lubricating Oil—Manufacture; Oil Shale—Refining; Petro- 
leum, Crude; Petroleum Analysis—Spectrographic ; Petroleum 
Chemistry ; Petroleum Industry; Petroleum Refineries; Petro- 
leum Research. 


Add Oxygen for Better Cat Operation, J.A-RABO, J.B. 
POWERS. Petroleum Refiner v 39 n 7 July 1960 p 161-3. 
Fluid catalytic cracking units are frequently limited by re- 
generator coke burning capacity; when oxygen enriched air 
is used, these regenerators can be made to burn more coke 
and thus give increased throughputs and over all economies ; 
use of pure oxygen in auxiliary regenerators would offer im- 
proved rates of regeneration, low carbon content of re- 
generated catalyst, and improved catalyst throughput in 
standard equipment. 


Application of Systems Engineering to Process Control 
Problem in Fluid Catalytic Cracking, R.E.HALL, G.K. 
TUCKER. Am Petroleum Inst—Proec v 39 See 3 1959 p 104-13. 
Mathematical model of reactor temperature control loop was 
devised and analyzed using standard techniques of servo- 
mechanism theory; derivation and solution of mathematical 
model and interpretation of results. 


Beeinflussung des Viscositaets-Temperatur-Verhaltens von 
Mineraloelprodukten durch Alkylierung mit chlorierten Er- 
doelparaffinen, H.KOELBEL, D.KLAMANN, H.W.HUNGER. 
Brennstoff-Chemie v 41 n 3 Mar 1960 p 65-70. Influence of 
alkylation using chlorinized petroleum paraffins, on viscosity 
temperature dependence of petroleum products. 


BP’s Cat Crackers get Clean Feed, R.J.HOOD. Oil & 
We 58 n 7 Feb 15 1960 p 107-8, 110, 112, 115. Vacuum acts. 
tion and propane decarbonizing are used at Montreal ; Moose 
Jaw uses vacuum distillation and delayed coking; Edmonton 
plant uses delayed coking in conjunction with combination 
with topping-thermal cracking unit; Clarkson plant uses pro- 
pane deasphalting. 


Catalysts on Basis of Acid-Activated Montmorillonites WwW 
FRANZ, P.GUNTHER, C.E.HOFSTADT. World Petroleum 
Congress, Fifth—Proe New York, NY June 1959 See III Dp 
123-31 Speers ey 131-2. Theories dealing with explanation 
BS ane Di teh eberaical behavior of montmorillonites and 
eason for catalytic properties of various ¢ 
by cold or hot acid treatment. YORE Cane a ir, Veuraner 


Catalytic Cracking Feed Preparation W.V.MEDLIN 
ORNEA, A.J.JOHNSON. Am Petroleum Inst—-Proe v $8 ‘Sea 
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3 1958 p 174-181 (discussion) 181. Original of paper indexed 
yee neering Index 1958 p 917 from Oil & Gas J May 


Catalytic Cracking  Feedstocks, C.C.WILLIAMS, M.D. 
ABBOTT. Petroleum Engr v 32 n 5 May 1960 p C25-8. 
Laboratory data on catalytic cracking of hydrogenated 
feeds; results from commercial units in which vacuum gas 
oils and deasphalted oils are hydrogenated prior to catalytic 
cracking; capital costs are in range of $100 to $200 per daily 
Per eb cavecity and direct operating cost, is less than 10¢/bbl 
of feed. 


Catalytic Processing of Residual Fuel Stocks, R.E.BLAND, 
R.E.ASHWILL, J.B.MAERKER, W.J.CROSS. World Petro- 
leum Congress, Fifth—Proe New York, NY, June 1959 Sec 
III p 387-98, (discussion) 398-9. Houdresid process is com- 
mercially proven moving bed catalytic cracking process 
capable of converting residual into high quality products: 
qualities of products to be expected from residuum catalytic 
processing ; economic justifications for process. 


Catalytic Refining and Hydro-Desulphurization of Mineral 
Oils, C.PADOVANI, V.BERTI, D.SARTIRANA, B.BOSONI. 
World Petroleum Congress, Fifth—Proc New York, NY June 
1959 See III p 83-100 (discussion) 100-2. Laboratory experi- 
ments in catalytic refining of petroleum topping distillates: 
gasoline and gas oils, topping long cuts, catalytic cracking 
gasolines and light coal tar oils, catalytic cracking kerosene 
and gas oils, and deasphalted crudes. 


Commercial Unifining of Distillates and Gas Oils, C.F. 
GERALD, L.O.STINE. Am Petroleum Inst—Proc v 38 Sec 
3 1958 p 193-8. Unifining has two fields of utility: purifica- 
tion of naphthas for subsequent processing, and hydrogen 
treating of refinery products heavier than naphthas to improve 
marketability; use of hydrodesulphurization, saturation of 
olefins, and other unsaturated compounds in unifining; ap- 
plications directed to improvement of product quality, up- 
grading of refinery streams, and processing of lower cost 
high-sulphur crude-oil fractions. 


Compressibility Factors for Super Pressures and Tempera- 
tures, J.M.LENOIR. Petroleum Refiner v 39 n 8 Aug 1960 
p 135-8. Compressibility factor charts which cover range of 
1.00 or greater; charts provide convenient way to handle 
hydrogen and hydrogen mixtures with improved accuracy: 
charts are based upon PVT measurements on components of 
nitrogen, methane, ethane, ethylene, propylene, propane, 
carbon monoxide, carbon dioxide, and nitric oxide. 


Computing Tetraethyl-Lead Requirements in Linear-Pro- 
gramming Format, T.K.KAWARATANI, R.J.-ULLMAN, G.B. 
DANTZIG. Operations Research v 8 n 1 Jan-Feb 1960 p 24-9. 
Nonlinearities, difficult to incorporate into linear-program- 
ming model, occurring in scheduling of refinery operations ; 
how linearization can be accomplished in specific problem 
of simultaneous determination of quantities of various com- 
ponents of gasoline and tetraethyl lead to blend to form 
regular or premium type gasolines; general approach can be 
used for other nonlinear situations. 


Contribution a l’étude de craquage des huiles de pétrole, 
B.COUSSY, H.DUMAY. Institut Francais du Pétrole et An- 
nales des Combustibles Liquides—Revue v 15 n 5 May 1960 p 
922-62. Contribution to study of petroleum cracking; by 
chromatographic analysis of gas produced by cracking plant, 
ratio: R=CH:/hydrocarbons, whose value is characteristic 
of degree of thermocracking, can easily be calculated; by 
using this method of control to ensure correct setting, selec- 
tion of petroleum oils suitable for use in Hall plant has been 
studied. 


Désaromatisation catalytique des distillats legers et raffinage 
hydrogenant des huiles lubrifiantes, A.;CHAMPAGNAT, J. 
DEMEESTER, C.ROUIT. World Petroleum Congress, Fifth— 
Proe New York, NY, June 1959 See III p 173-82 (discussion) 
182-4. Catalytic dearomatization of light distillates and 
hydrogenation treatment of lubricating oils; progress made 
in hydrogenation treatments at laboratories of Société Fran- 
eaise des Petroles BP; using as criterion stability of hydro- 
genated oils, 180 catalysts have been prepared and studied. 
English abstract. 


Down-Line Refining Picture Bright. Oil & Gas J v 57 n 46 
Noy 9 1959 p 133-4. It is predicted that computer control 
of entire refineries for optimum efficiency will come in 10 yr; 
world octanes will continue to rise; world demand for dis- 
tillate and residual fuels will outstrip gasoline; polymers 
promise greatest growth in near future. 


Elementary Processes of Mass Transfer in Extraction, Ab- 
sorption and Distillation, H.KROEPELIN, H.J.NEUMANN, 
E.PROETT. World Petroleum Congress, Fifth—Proec New 
York, NY June 1959 Sec III p 311-18 (discussion) 318-19. 
Mass transfer was studied on individual droplets in liquid/ 
liquid extraction; considerable transfer occurs during droplet 
formation; sensitive Schlieren methods showed that droplets 
generally do not emit matter into surrounding phase by 
diffusion process, but by sudden explosive impulses. 
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Estimate Ethylene-Methane Separation, W.A.MASON. 
Petroleum Refiner v 39 n 5 May 1960 p 233-6. Examples and 
extension of use of demethanization by absorption; ethylene 
loss in off-gas during demethanization by fractionation. 


Fluor Solvent CO Removal Process, A.L.KOHL, P.A. 
BUCKINGHAM. Petroleum Refiner v 39 n 5 May 1960 p 
193-6. Process developed which combines low heat energy 
requirement of water wash process with low pumping require- 
ment of amine process; commercial form of process and eco- 
nomic data to evaluate it; when COz content is high and 
product specifications are relaxed, process is least costly of 
several alternate processes. 


Fresh Look at Isomerate Process, H.O.FOLKINS, H.HEN- 
NIG. Oil & Gas J v 58 n 23 June 6 1960 p 120-3. Processing 
schemes to upgrade Cs/Cs charge stock; reactor designs; 
effect of feed composition; road rating of isomerate blended 
gasolines; refinery application. 


Gas-Solids Contacting In Fluidised Beds, K.P.LANNEAU. 
Petroleum v 22 n 11 Nov 1959 p 401-2. Studies of internal 
behavior of fluid beds, with small capacitance probes giving 
high speed measurements of ‘point density’; fluidization 
variables studied, with gas density calculated at different 
pressures ; wide range of gas velocities used in experiments; 
apparatus and procedure; suggestions for further investiga- 
tion. 


How Cc Isomerization Works for Atlas, V.B.CHANCE, 
N.R.ADAMS, F.G.McWILLIAMS. Petroleum Refiner vy 39 n 6 
June 1960 p 216-18. Penex Ce¢ isomerization unit along with 
pentane splitting system gives much higher anti-knock 
quality to both premium and housebrand gasolines without 
appreciably increasing either gasoline volatility or vapor 
pressure; scheme of present refinery is shown and comparison 
of production and quality of gasoline produced before and 
after installation. 


How Does Adding Oxygen to Cat Regenerator Air Affect 
Unit Operation? Oil & Gas J v 57 438 Oct 19 1959 p 184-6. 
Oxygen used by Cities Service Oil Co in plant scale tests to 
enrich air going to fluid catalytic cracking regenerator; it 
is feasible to raise coke-burning capacity by injection of 
oxygen into combustion zone; at test enrichments as high as 
4.4 wt % on total air there were no limitations attributable 
to oxygen usage; use of oxygen to replace air blower capacity. 


How Feed Boiling Range Affects Cat Cracker Yields and 
Qualities, R.L.FLANDERS, J.G.GIRARD, B.D.LAUGHLIN. 
Oil & Gas J v 58 n 10 Mar 7 1960 p 98-102. Average feed 
boiling point can be used to predict conversion and major 
products of conversion, gasoline octanes, and gas composition ; 
data required to achieve optimum distribution of available 
feed components to cracking units; results of series of pilot 
eatalytic cracking runs on narrow and broad boiling-range 
euts of Arabian crude. 


How Furfural Refining Increases Gasoline Production in 
Two Texaco Cat Crackers, R.R.DICKINSON, C.B.LONGS- 
WORTH. Oil & Gas J v 58 n 8 Feb 22 1960 p 120-1, 123-4, 
126. Several years of operations show that furfural refining 
will minimize fuel oil production by making severe visbreak- 
ing, coking, or deasphalting practical; reject undesirable 
components of heavy coker gas oils and low gravity de- 
asphalted oils, and give superior yield distribution from re- 
fined oils. 


How Isocracking Works, J.W.SCOTT, H.F.MASON, R.H. 
KOZLOWS. Petroleum Refiner v 39 n 4 Apr 1960 p 155-60. 
Catalytic hydrocracking process involves reaction conditions 
that are markedly less severe than those of previous com- 
mercial processes of this type; process is operated nonre- 
generatively, with catalyst life of 6 months or longer; feed 
stocks normally require mild hydrogenation before Isocrack- 
ing; Isocracking reactions; production of isobutane, iso- 
pentane, 100 octane light gasoline blend stock, and jet fuels. 


How Much You Can Save With Isocracking Process, J.W. 
SCOTT, J.A.ROBBERS, N.J.PATERSON, H.M.LAVENDER. 
Petroleum Refiner v 39 n 5 May 1960 p 161-8. Isocracking is 
new hydrocracking process which converts refractory stocks 
in excellent yields to higher value products; further pilot 
plant information has been obtained to support evaluations of 
Isocracking in wide variety of refining applications; material 
balances for typical refineries converting middle distillate 
to gasoline. 


Integration of Petroleum Refinery Processes, A.DOLL- 
STEINBERG. Petroleum Times v 63 n 1625 Nov 20 1959 p 
727-30. Consideration of make-up and properties of crude 
which is to be refined; decision whether to crack and coke 
heavy fractions of crude; estimated net operating profit for 
crudes from Venezuela and Middle East. 


Isocracking, Cal Research’s New Process. World Petroleum 
v 30 n 13 Dec 1959 p 70, 72, 74, 76. Low temperature, cata- 
lytic hydrocracking process has applications including octane 
improvement, fuel oil reduction, paraffin-to-isoparaffin con- 
versions, and conversion of coker distillates to catalytic re- 
forming feed; equipment in Isocracker includes reactor, 
feed-reaction mix exchange, hydrogen furnace, recycle and 
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hydrogen makeup compressors, and appropriate fractionation 
facilities to recover products and recycle feed as it is needed; 
feed stock and products yields data. 


Kinetics of n-Pentane Isomerization over Pt-Al203 Catalyst, 
J.H.SINFELT, H.HURWITZ, J.C-.ROHRER. J Phys Chem v 
64 n 7 July 1960 p 892-4. Isomerization of n-paraffins over 
dual-function catalysts is becoming increasingly important in 
petroleum industry; kinetics of n-pentane isomerization over 
Pt-AlsO3 catalyst were investigated at 372 C; results can be 
explained in terms of postulated mechanism by which isomeri- 
zation proceeds via olefin intermediate present in equilibrium 
concentration; rate-controlling step is isomerization of in- 
termediate olefin on acidic sites. 


Liquid Extraction, M.R.FENSKE, W.G.BRAUN, D. 
QUIGGLE. Petroleum Refiner v 39 n 6 June 1960 p 149-55. 
Current status of liquid extraction technique for petro- 
chemicals, naphthas, distillate fuels, catalytic feed stocks, 
lubricating oils, extraction equipment; volume of 1958 pro- 
duction for classes of these products; both raffinate and ex- 
tract portions from extraction processes are expected to yield 
many new and improved products in future. 


Many Petroleum Topics Discussed at International Catalysis 
Congress, E.SSOLOMON. World Petroleum v 31 n 9 Aug 1960 
p 52-3, 83, 85. Review of 42 papers presented to Second 
International Congress on Catalysis at Paris, July 4-9 cover- 
ing catalytie cracking, paraffin isomerization, iron catalysts, 
selective hydrogenation, platinum reforming, catalytic 
processes, and air pollution. 


Membrane Permeation, B.H.SANDERS, C.Y.CHOO. Petro- 
leum Refiner v 39 n 6 June 1960 p 133-8. Separation of liquid 
mixtures is achieved with upstream face of membrane in 
contact with liquid, permeated fraction being removed on 
downstream face as vapor; sufficiently high separating factors 
and permeation rates have been obtained so that process 
now should be of commercial interest; separation of azeo- 
tropes and close-boiling mixtures of water and oxygenated 
hydrocarbons, and recovery of amines. 


New Catalyst Converts Higher Percentage of Ethylene in 
Making Ethylbenzene, E.K.JONES. Oil & Gas J v 58 n 9 
Feb 29 1960 p 80. New solid phosphoric acid catalyst has 
higher activity toward primary alkylation reaction and lower 
activity toward undesirable polymerization side reaction. 


New Low Cost Treating Process, K.M.BROWN, W.K.T. 
GLEIM, P.URBAN. World Petroleum v 30 n 12 Nov 1959 
p 86-8, 90, 92. Merox process accomplishes mercaptan extrac- 
tion and sweetening through use of catalyst, with high degree 
of activity in promoting direct oxidation of mercaptans to 
disulphides at ambient temperatures using atmospheric 
oxygen; sweetening or extraction function can be done in- 
dependently; combination operation is applicable to all 
gasoline and lighter boiling range materials; sweetening is 
applicable to many jet fuels and kerosenes. 


Now Cat Feed Made by Deasphalting, J.G.DITMAN, J.C. 
DUNMYER, Jr. Petroleum Refiner v 39 n 5 May 1960 p 
187-92. Propane deasphalting, using improved techniques, 
makes possible recovery of large quantities of excellent 
quality virgin catalytic cracking feed from heavy vacuum 
residues; this in turn ean reduce No. 6 fuel oil production, 
particularly in case of boiling of low asphalt content and 
high content of oil boiling above 1000 F; recovered de- 
asphalted oil may be added to existing catalytic cracking feed 
to increase gasoline production. 


Olefin Production from Liquid Petroleum Stocks, J.A. 
KNAUS, J.HANISIAN. Am Petroleum Inst—Proe y 39 Sec 
3 1959 p 204-10 (discussion) 210-11. Design bases resulted 
from extensive pilot plant study employing wide variety of 
liquid feeds ; it was found that ethylene and butadiene yields at 
constant conversion of feed were relatively insensitive to feed 
properties, but lower yields of propylene and butylenes were 
obtained from gas oils than from naphthas. 


Petroleum Refiner Process Handbook. Petroleum Refiner v 
39 n 9 Sept 1960 p 181-284. Characteristics and flowsheets 
of cracking, reforming, alkylation, isomerization, polymeriza- 
tion, solvent refining, treating, crude distillation, light hydro- 
carbon recovery, separation by adsorbents, and grease man- 
ufacturing processes. 


Processing Crude Oil at Low pH, J.A.BIEHL, E.A. 
SCHNAKE. Am Petroleum Inst—Proe v 39 See 8 1959 p 214- 
20 (discussion) 220-1; see also Oil & Gas J v 57 n 23 June 1 
1959 p 125-8. Original of paper indexed in Engineering Index 
1959 p 1007 from Petroleum Engr June 1959, : 


Processing Feed Stocks for Cat Cracking, K.K.McMILLIN 
Oil & Gas J v 58 n 6 Feb 8 1960 p 89-91. At Baytown Tex, 
plant preparing catalytic cracking feed stock treating opera- 
tions include vacuum distillation of gas oils, deasphalting of 
residuum, hydrodesulphurization of sour gas oils, distillation 
of cycle stocks, and phenol extraction of cycle stocks; system 
has increased production of premium and regular grades of 
gasoline and of petrochemical raw stock; treating costs of 
cracked products are minimized and sulphur corrosion in 
downstream processing is reduced. 


Reactions in Catalytic Reforming of Naphthas, H.G.KRANE, 
A.B.GROH, B.L.SCHULMAN, J.H.SINFELT. World Petro- 
leum Congress, Fifth—Proe New York, N.Y. June 1959 Sec 
III p 39-51 (discussion) 51-3. n-Heptane was reformed at 150 
to 450 psig, and n-hexane, methylcyclopentane, benzene, 
methyleyeclohexane, and toluene were reformed at 300 psig; 
rate of cyclization of n-paraffins increases fourfold when 
number of carbon atoms increase from six to seven; whole 
naphtha was reformed at 0.7 to 5 space velocity, 100 to 450 
psig, 880 to 960 F, and 2:1 to 8:1 hydrogen shydrocarbon mol 
ratio. 

Report on Petroleum Refining. Can Chem Processing v 43 
n 8 Aug 1959 p 42-8. Survey of industry indicates that 
catalytic reforming is industry standard; alkylation is being 
examined for use as it is cheapest source of higher boiling 
Cz and Cs isoparaffins; in cases where reforming and polymer- 
ization are already installed, growing practice will be splitting 
of reformates; study of isomerization of straight chained 
paraffins to upgrade octane ratings; methods and possible re- 
placements for tetraethyl lead; synthetic and natural cat- 
alysts: outlook for industry expansion; status of asphalt, 
lubricating oils, greases. 


Selektivitaet bei katalytischen Umwandlungen von Cyclo- 
hexan in Wasserstoffatmosphaere, M.J.van der BURGT, F. 
DIJKSTRA, H.I.WATERMAN, W.J.van de WEERDT. Brenn- 
stoff-Chemie v 40 n 12 Dee 16 1959 p 383-9. Selectivity of cat- 
alytic transformation of cyclohexane in hydrocarbon atmos- 
phere; investigation of performance of catalysts and influ- 
ence on selectivity of temperature, pressure, mol ratio of 
hydrogen to cyclohexane, and flow rate through reactor. 


Solvent Extraction of Mineral Oils: Effect of Selectivity of 
Solvents, F.J.PASS, H.POLL, J.F.SCHUSTER. World Petro- 
leum Congress, Fifth—Proe New York, NY June 1959 See 3 
p 413-24 (discussion) 424-6. Comparative solvent refining is 
reported with cresol, phenol and furfurol as influenced by 
water content; properties of raffinates permit evaluation of 
selectivity of these solvents; consideration is given to other 
chemical structures on solvent selectivity; refining in stages 
with increased water dosages were carried out on two dis- 
tillates from Middle Hast crudes using furfurol and phenol. 


Soup up Older Plants for More Cs and C1 Recovery, H.W. 
BARBER. Petroleum Refiner v 39 n 4 Apr 1960 p. 124-6. 
Methods for increasing propane and butane recovery include 
decreasing molecular weight of oil, fractionation, use of con- 
trol systems and off-vapor streams, separation of absorption 
systems, absorber intercooler, increased absorption pressures, 
decreased absorption temperature, and increased oil circulation. 


Standard Oil Use Phillips’ Hydrofluoric Acid Alkylation 
Process. Chem Age v 88 n 2120 Feb 27 1960 p 863. Features 
of hydrofluoric acid alkylatin unit at Mandan, ND, refinery 
of Standard Oil Co (Indiana) which produces 1650 bpd of 
high octane motor gasoline component; substantial excess 
of isobutane at moment of reaction, makes possible optimum 
yield and quality product. 


Study of Nature of Silica-Alumina Catalyst, K.V.TOP- 
CHIEVA, G.M.PANCHENKOV, M.A.KALIKO, A.V.AGAFO- 
NOV, L.I.PIGUSOVA, N.M.KAMAKIN, Ya.V.MIRSKY. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 See III p 133-48 (discussion) 148-50. Dual nature of 
acidity is considered by two methods combined with study 
of reaction kinetics on catalysts with modified concentrations 
of acidic centers; role played by hydrogen of silica-alumina 
catalysts in hydrocarbon reactions; study of catalyst structure 
in process of formation. 


Sweetening des produits pétroliers par oxydation catalysée 
par les colorants au soufre, E.WEISANG, A.VALET. World 
Petroleum Congress, Fifth—Proc New York, NY June 1959 
See III p 209-17 (discussion) 218-19. Sweetening of petroleum 
products by catalytic oxidation using sulphur dyes; new re- 
fining process is accomplished with aid of catalyst in presence 
of air; in alkaline medium, sulphur dyes react easily with 
reducing agents to give leuco compounds and can be re- 
generated by oxygen. English abstract. 


Technical and Economie Prospects o ilizi i 
Radiations in Petroleum lanes, e Goon ee 
Petroleum Congress, Fifth—Proe New York, NY June 1959 
Sec X p 21-33 (discussion) 33-5. Effects of nuclear radiations 
on organic materials ; organie moderated yeactors offer promise 
of useful byproduct compounds produced by irradiation of 
organic materials used as moderator and coolant: develop- 
ment of radiation resistant lubricants ; high temperature 
nuclear reactors as source of heat and radiation; synthesis of 
both organic and inorganic compounds from COs, HO, and air. 


Theory of Complex Recycling Processes of i 
Synthesis, M.F.NAGIEV. World Petroleum A pit ota vert i 
Proe New York, NY June 1959 See VII p 297-308. Recycle 
theory makes possible evaluation of efficiency of any com- 
plicated processing system, not only within confines of single 
Ww rks, but also for any number of interconnected industrial 
units ; systems of equations were obtained that became solvable 


only after basic |] y re fon ce . 
been esiabitahad, aw fon\ remaicing of complex mixtures had 


THE ENGINEERING INDEX—1960 


1035 


Adsorption. 


PETROLEUM REFINING—Continued 


Thermal Visbreaking of Heavy Residues, H.BEUTHER, R 
GOLDTHWAIT, W.C.OFFUTT. Oil & Gas J v 57 n 46 Nee 8 
1959 p 151-6. Thermal visbreaking of 0° to 10° API residues 
produces large reductions in viscosity in both pilot-plant and 
commercial operations; long continuous runs of about 120 
days are normal for moderately severe commercial operations ; 
principal variables in single pass visbreaking are furnace 
outlet temperature, residence time, and pressure. 


Treating Aromatic By-Product Light Oils from Pyrolitic 
Conversions by BASF-Scholven Process for Light Oil Refining, 
O.REITZ. World Petroleum Congress, Fifth—Proe New York, 
NY June 1959 See III p 221-30 (discussion) 230-1. In Ger- 
many, process of refining light oils or crude benzol by sul- 
phuric acid has been largely replaced by catalytic pressure re- 
fining, using hydrogen containing gases, and employing 
BASF-Scholven process; yield and quality of catalytically 
refined products are higher by this process; process may 
also be applied to refining of aromatic gasolines. 


Two-Stage Process for Production of Naphthalene and 
High Octane Gasoline from Cycle Stock, B.S.FRIEDMAN, 
S.M.KOVACH. World Petroleum Congress, Fifth—Proe New 
York, NY See IV, June 1959 p 17-26 (discussion) 26-7. Two- 
stage operation devised which avoids solvent extraction; 
catalytic light cycle stock is processed under mild hydro- 
eracking eonditions over chromia-alumina; aromatic recycle 
oil is retreated under more severe conditions to dealkylate 
alkylnaphthalene components; this produces pure naphthalene 
and additional high quality aromatic gasoline. 


Unicracking. Oil & Gas J v 58 n 16 Apr 18 1960 p 104-6. 
Unicracking is new catalytic hydrocracking process developed 
by Union Oil Co to convert catalytic cycle oils, thermal and 
coker gas oils, heavy cracked or straightrun naphthas, and 
high-sulphur, high nitrogen virgin gas oils to high quality 
gasoline and middle distillate products. 

Unieracking Gives New Refining Step, R.C.HANSFORD, 
C.P.REEG, F.C.WOOD, R.VAELL. Petroleum Refiner v 39 
n 6 June 1960 p 169-76; see also Petroleum Engr v 32 n 5 
May 1960 p G6-12. Unicracking is new catalytic hydrocrack- 
ing process, for efficient and economical conversion of mar- 
ginal or problem cracking stocks to high quality gasoline 
and middle distillate products; process provides new way to 
upgrade catalytic cycle oils, thermal and coker gas oils, and 
heavy cracked or straight run naphthas; even when sulphur 
and nitrogen contents are high, unicracking can effectively 
convert these stocks. 


What BP Learned About Middle East Crudes for Cat 
Cracker Feed Stocks, R.J.H.GILBERT, W.N.N.WRIGHT. Oil 
& Gas J v 58 n 9 Feb 29 1960 p 70-5. Operating experience 
of several units of British Petroleum Co of different design 
on narrow range of feed shows that feed preheat and reactor 
temperature are main operating variables affecting product 
distribution, recycle ratio is significant only if it permits 
high conversion, and hydrofining feed stocks gives better 
eracked gasoline quality. 


What is Linear Programing and How Do You Put it to 
Work? J.E.CHENEVEY. Oil & Gas J v 58 n 10, 12, 14 Mar 
7 1960 p 113-16, 119-20, Mar 21 p 108-10, Apr 4 p 114-15, 
117-18. Pt 1: Linear programming is mathematical technique 
developed to determine most economic operation in refinery 
where many streams must be blended into variety of products; 
definition of terms linear programming, linear terms and 
matrix; problem requirement; equations establish upper and 
lower limits instead of fixing problem rigidly; illustration of 
solution of refinery problem involving three material balance 
relationships ; Continental Oil Co application of first linear 
programming study. 

When Metals Poison Cracking Catalyst, E.C.GOSSETT. 
Petroleum Refiner v 39 n 6 June 1960 p 177-80. Nickel, van- 
adium and other metals contained in catalytic cracking feed- 
stocks are deposited on cracking catalyst adversely affecting 
its selectivity and activity; poisoning and product distribution 
runs were carried out on nominal 8 bpd fluid catalytic crack- 
ing pilot plant and on bench scale activity units; in both 
cases coke and gas yields increase with increasing metal levels. 

WPRA Refining Quiz on Catalytic Reforming. Oil & Gas J 
vy 58 n 12, 14, 15, 16 Mar 21 1960 p 116-26, Apr 4 p 102-6, 
TOI=LOK” 12) Apr lp 1825) 1384-58, 1435 145, 147, 149, 
151, 153, Apr 18 p 121-8, 126-7, 129-32, 134-5. Question-and- 
answer type symposium on catalytic reforming and cracking, 
alkylation, control, instrumentation, polymerization, coking, 
distillation and treating held by 12 petroleum specialists at 
regional meeting of Western Petroleum Refiners Association 
in El Dorado, Ark. 


Absorber Design—Fast Yet Rigorous, S.H. 
LANDES, F.W.BELL. Petroleum Refiner vy 39 n 6 June 1960 
p 201-6. Graphical modification to Kremser absorption calcu- 
lation has been applied successfully to both high and low 
pressure absorbers, normal and sub-zero temperature absorb- 
ers, and reabsorbers for recovery of ethane and heavier hydro- 
carbons; operating data substantiate accuracy and adaptability 
of method. 


How Adsorption Units Are Operating, H.HALFF. Petro- 
leum Refiner v 39 n 6 June 1960 p 197-200. Experience of 
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Texaco Ine in application of adsorption, selection and bids, 
control system, heaters, dessicant, mechanical, accessibility, 
pressure protection, cycle time, performance guarantees and 
operating records. 


Selective Adsorption, G.J.GRIESMER, H.B.RHODKES, 
K.KIYONAGA. Petroleum Refiner vy 39 n 6 June 1960 p 
125-32. Selective adsorption properties of zeolites can be 
used to adsorb normal parafiins while excluding isomers and 
eyclic hydrocarbons; when used in this way, molecular sieve 
can be applied to separation steps in such octane improve- 
ment processes as isomerization, reforming and alkylation; 
types of separation cycles such as thermal swing and _ pres- 
sure swing, and displacement cycles; cost analysis; informa- 
tion on deactivation and reactivation absorbent life. 


Byproducts. See Petroleum Products—Chemicals; Petroleum 
Refining—Coking; Petroleum Refining—Sulphur Compounds. 


Coking. Coker Can Handle High Carbon Stock, D.B.MEYER, 
J.C.WEBB. Petroleum Refiner v 39 n 2 Feb 1960 p 155-8. 
American Oil Co’s Yorktown, Va, coker charges feed directly 
from bottom of combination crude tower; unit includes four 
eoke drums with complete vapor recovery system, and is 
designed to produce approximately 600 tpd of coke; operation 
of coke drums; yields and product inspection. 


Coking Processes in Petroleum Industry, V.P.GUPTA, I.B. 
GULATI, A.N.BASU. J Sci & Indus Research v 19A n 4 Apr 
1960 p 168-74. Scope and application of ‘delayed coking’ and 
‘fluidized coking’ processes in treatment of heavy petroleum 
residues for obtaining maximum yields of middle distillates 
from residual oils and reduced crudes have been examined; 
essential features and operating conditions of two processes 
and their relative merits and limitations have been described, 
and yields and quality of products obtained are discussed. 


Experience with Vessels of Delayed-Coking Units, N.A. 
WEIL, F.S.RAPASKY. Am Petroleum Inst—Proe v 38 Sec 3 
1958 p 214-32. Original of paper indexed in Engineering 
Index 1958 p 918 from Petroleum Refiner May 1958. 

Fluid Coke Production at Tidewater’s Delaware Refinery, 
J.GRINDROD. Petroleum v 23 n 2 Feb 1960 p 53-4. Fluid 
coke with free pouring characteristics produced by Tidewater 
Oil Co at its Delaware City refinery and is being used to fire 
boilers of adjacent thermal power station which, in turn, 
is supplying refinery with electricity and steam. 


Fluid Coking: Costs Down, Profits Up. Chem Eng v 67 n 
10 May 16 1960 p 112-15. Re-engineered version of fluid cok- 
ing process which Esso initially introduced in 1953; economics 
of fluid coking process improved by streamlining major- 
stream flow and mechanical design of equipment while leav- 
ing basic process intact; major changes: method of handling 
recycle of reactor overhead vapor, and technique used for 
fractionating overhead from scrubber; flow-sheet. 

Fluid Coking Process—Commercial Experience to Date, 
J.McDONALD, C.O.RHYS, Jr. World Petroleum Congress, 
Fifth—Proc New York, NY June 1959 Sec III p 363-70 (dis- 
cussion) 370-1. Description of process; brief economic review, 
based on performance of actual fluid cokers, indicates that 
plants are capturing attractive returns on investment; typical 
4000 bpsd fluid coker shows return of 25% after taxes; 42,000 
bpsd fluid cokers located on Hast and West Coasts of United 
States can potentially realize returns after taxes of 57% and 
45% respectively when operated at capacity. 


Get Cheaper Coking Now With This New Design, A.L. 
SAXTON, H.N.WEINBERG, R.O.WRIGHT. Petroleum Refiner 
v 39 n 5 May 1960 p 157-60. Fluid coking process and mechan- 
ical design of equipment for conducting process have been 
streamlined; total plant investment and operating costs are 
reduced; relatively cool fresh feed is mixed ahead of feed 
pumps with stream withdrawn from bottom of scrubber 
tower; portion of this mixture then goes directly to reactor, 
and balance is used for heat removal and wash in desuper- 
heating section and quench pot of scrubber tower. 


New Developments and Techniques in Delayed Coking, 
V.MEKLER, M.E.BROOKS. Am Petroleum Inst—Proe v 39 
Sec 8 1959 p 229-43 (discussion) 243-5. Indexed in Engineer- 
ing Index 1959 p 1008 from Petroleum Refiner June 1959 and 
Petroleum Engineer Sept 1959. 


Petrochemicals From Belayim Coking Unit, M.BORHAM, 
W.MACHU. Petroleum v 22 n 10 Oct 1959 p 359-61. Coking 
of crude in Egypt not only converts heavy oil to valuable dis- 
tillates such as kerosine, gas oil and diesel oil, all imported 
by United Arab Republic, but also produces large amounts 
of coke and highly olefinic hydrocarbon gases; both suitable 
for manufacture of wide variety of petrochemicals; coke is 
converted to calcium carbide, then acetylene is formed by 
hydrolysis. 

Processes for Continuous Thermocontact Treatment of Oil 
Stoeks on Coke, B.K.AMERIC, Y.A.BOTNIKOV, K.P.LAV- 
ROVSKY, A.I. SCOBLO, V.S.ALIEV, A.M.BRODSKY, B.B. 
KAMINER, P.V.OVSYANNIKOV, M.I.KORNEYEV,  V.P. 
SUKHANOV, A.N.RUMYANTSEV. World Petroleum Con- 
gress, Fifth—Proc New York NY June 1959 Sec III p 373-84 
(discussion) 884-6. Continuous contact coking of oil residues 
at 510-540 C producing primarily light and medium distillates 
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as well as certain amount of gas and coke; continuous high 
temperature (over 650 C) processing of heavy and light oil 
products. 

Control. See Petroleum Refineries—Instruments. 

Costs. See Petroleum Refineries—Costs. 

Desulphurization. See Petroleum Refining—Sulphur Compounds. 

Distillation. See also Petroleum Refineries—Fractionating Units. 


Dynamics and Control of Continuous Distillation Columns, 
O.RADEMAKER, J.E.RIJNSDORP. World Petroleum Con- 
gress, Fifth—Proec New York, NY June 1959 Sec VII p 59- 
78 (discussion) 78-9. Survey of five years work on column 
dynamics and control in research centers of Royal Dutch/ 
Shell Group at Delft and Amsterdam; special emphasis is 
placed on basic equations and on method of simulating column 
dynamics by means of electrical model. 


Extractive Distillation, J.A.GERSTER. Petroleum Refiner 
vy 39 n 6 June 1960 p 146-8. Application of extractive dis- 
tillation is made in situations where increased relative vola- 
tility more than compensates for added costs incurred by pur- 
chasing solvent and providing for its recycle through column ; 
use of water as extractive distillation solvent has proven to 
be highly effective for many organic chemical separations ; 
choice of proper separating agent in extractive distillation. 


Figure Distillation This New Way, W.N.LYSTER, S.L. 
SULLIVAN, Jr, J.A-McDONOUGH, C.D.HOLLAND. Petro- 
leum Refiner v 39 n 8 Aug 1960 p 121-6. New convergence 
method is used to solve problem on digital computer; equations 
are proposed to represent total reflux in rectifying section 
and total reboil in stripping section; then compositions of 
distillate and bottoms are examined between these two limits 
to find optimum operation; method is expanded also to include 
side streams. 


How Richfield Reduced Cat Cracker Feed Contamination, 
E.C.HERTHEL, E.H.REYNOLDS, J.H.ROE. Oil & Gas J v 
58 n 5 Feb 1 1960 p 86-9. Reducing nickel content in feed 
stock improves cat cracker operations; reduction in metals 
is accomplished by improved fractionation in vacuum-distilla- 
tion unit; fluid unit and vacuum unit design. 


Humble’s IBM 705 Distillation Program. Oil & Gas J v 
57 n 43 Oct 19 1959 p 108-9. Procedure makes use of im- 
proved Thiele and Geddes method for rigorous plate-to-plate 
ealeulation on existing fractionating column; input data 
include fractionation conditions, feed data, relative volatility 
equations, and enthalpy equations; results include final mate- 
rial and heat balance, and profiles. 


New Way to Get Relative Volatilities, O.H.HARIU. Petro- 
leum Refiner v 39 n 8 Aug 1960 p 129-32. Relative volatilities 
for pairs of hydrocarbons can be predicted more easily and 
more accurately, even though normal boiling points of mate- 
rials are only information known; new method is based on 
straight line relations depicted in Cox-type vapor pressure 
chart; previous correlations, derivation of equation, and sam- 
ple calculation. 


Phase Relations of Hydrogen-Oil Systems Under Pressure, 
S.R.C.DRYER. Inst Petroleum—J v 46 n 434 Feb 1960 p 
46-53. Phase relationships investigated using continuous flow 
flash still; system conditions covered range 150 to 1000 psig, 
100 to 420 C, and 500 to 6000 SCF/B hydrogen-oil ratio; gas- 
oline, gas oil, crude oil, and residual feedstocks were used; 
hydrogen acts mainly as inert which reduces partial pres- 
sure of oil components; increase in temperature or hydrogen- 
oil ratio, or decrease in pressure, all favor increased vaporiza- 
tion: method of caleulation developed which can be applied 
to many petroleum fractions. 


Radioisotopic Compounds Measure Fractionation in Refinery, 
B.A.FRIES, D.E.HULL, R.J.DUPZYK. World Petroleum 
Congress, Fifth—-Proc New York, NY June 1959 See X p 
87-43 (discussion) 44-5. Fractionation in refining processes 
can be measured with radioisotopic compounds by means of 
schizometer ; counter permits continuous measurement of very 
soft 8 rays from radioactive hydrogen or carbon used to 
trace hydrocarbon compounds; known quantity of radioiso- 
topic compound is injected into refinery unit; measurement 
of radioactivity in product stream. 

Thermal Diffusion, G.R.BROWN, A.L.JONES. Petroleum 
Refiner v 39 n 6 June 1960 p 156-62. Trend in thermal diffu- 
sion is toward more equipment studies rather than specific 
product studies; use of packing to slow convection rates in 
thermal diffusion column is one possible method for improving 
performance of column; studies have been conducted on 
variations of fluid properties across plate in continuous column 
operations. 


Fractionation. See Petroleum Refineries—Fractionating Units ; 
Petroleum Refining—Distillation. 


Hydrogenation. See also Gasoline Refining. 


Gulf HDS Turns Resid Into Cat Feed, H.BEUTHER, R.A. 
FLINN. Petroleum Refiner v 39 n 4 Apr 1960 p 143-8. High 
catalyst activity is obtained in hydrogenation (HDS) process 
control of pore structure and proportion of active components 
present, and long catalyst life is assured by removing contam- 
inating metals selectively; hydrogenated residues are superior 
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to virgin gas oils; it is possible to completely set residual 
fuel Scoddction from refinery; low and high pressure HDS 
processing; economics of process to produce catalytic crack- 
ing charge stocks. 

Gulfining, W.A-HORNE, J.D.McKINNEY, T.RICE. Petrol- 
eum Engr v 32 n 5 May 1960 p C19-23. Gulfining is middle 
distillate catalytic treating process which is carried out at 
elevated temperature and pressure in presence of hydrogen ; 
principal processing equipment utilized for gulfining of No. 2 
fuel oil distillates; process variables; product properties ; 
gulfining is also used for upgrading raw kerosine to meet low 
sulphur content and high burning quality requirements of 
commercial kerosine turbine fuel. 


H-Oil Process Promises to Improve Quality of Distillated 
Feed, M.C.CHERVENAK, E.A.JOHANSON, C.A.JOHNSON, 
S.C.SCHUMAN, M.SZE. Oil & Gas. J v 58 n 35 Aug 29 1960 p 
80-2, 85-7. New hydrogen treating process mixes oil and hydro- 
gen in ebullating bed of catalyst; this results in good con- 
tacting of oil, hydrogen and catalyst and good lateral distribu- 
tion of reactants; pilot plant results. 


H-Oil Process Treats Wide Range of Oils, M.C.CHER- 
VENAK, C.A.JOHNSON, S.C.SCHUMAN. Petroleum Refiner 
v 39 n 10 Oct 1960 p 151-6. Details of process and experi- 
mental work which shows process is adaptable to wide range 
of residuum, heavy, and light gas oils; using H-Oil process 
gravity is raised, sulphur and metals content are reduced ; 
applications have been studied for processing of Mid-Continent 
residuums, processing of long sour residuum in large refinery 
which usually handles sweet crude; processing of heavy coker 
gas oil. 


HDS Residual Processing Reduces Viscosity While Increas- 
ing Quality, H.LBEUTHER, R.A.FLINN, B.K.SCHMID. Oil & 
Gas J v 58 n 13 Mar 28 1960 p 130-2. Gulf HDS process 
reduces fuel oil problems, boosts distillate production, and 
lowers metal contamination; operation is similar to that of 
furnace oil desulphurization; product can be sold as low- 
sulphur-content fuel oil in either foreign or domestic opera- 
tions, or good yield of high quality cracking stock can be 
removed in plants stressing gasoline production. 


Houdry Dehydrogenation for Olefin Production, L.FRIED- 
MAN, D.E.WOMELDORPH, D.H.STEVENSON. Am Petrol- 
elm Inst—Proe v 38 Sec 3 1958 p 203-12. Fixed-bed, multire- 
actor, single-step process, employs chromia-alumina catalyst to 
convert plentiful n-butane feed to butadiene, butylenes for 
aviation alkylate, or both products concurrently; pilot plant 
and commercial data; laboratory data for production of 
isoprene, isobutylene, and propylene. 


Hydrocracking Tried on Larger Scale, J.VARGA, J. 
KAROLYI, P.STEINGASZNER, A.ZALAI, R.BIRTHLER, G. 
RABO. Petroleum Refiner v 39 n 4 Apr 1960 p 182-4. Com- 
mercial size unit is used to crack asphaltic crudes in presence 
of hydrogen and catalyst; process operates at lower pressures 
and temperatures than many other hydrogenation methods; 
process hydrogenates crude to lighter product with cheap 
catalyst suspended in liquid phase; handles high asphalt 
crude and shale oil; flow diagram and economics of com- 
mercial plant having capacity of 120,000 tons/yr. 


Hydrogen Processing in Modern Refining, C.E.SLYNGSTAD, 
F.L.LEMPERT. Petroleum Engr v 32 n 5 May 1960 p C13-18. 
Hydrogen processing is applicable to reduce number of 
treating processes, to provide feed stocks which improve 
processing yields and decrease catalyst usage, and to eliminate 
either coke or No. 6 fuel oil marketing problems; hydrogena- 
tion reduces pollution and corrosion; economies of hydrogen 
treating lighter boiling streams are excellent, while those for 
heavier boiling streams depend on feed stock properties and 
product quality requirements. 34 refs. 


Hydrogen Recycle Ratio Solved by Slide Caleulator. Petro- 
leum Refiner v 39 n 8 Aug 1960 p 154, 156. For ecaleulation 
of hydrogen recycle ratio in catalytic reformer, calculator 
based on slide rule principle will speed up calculations and 
make them foolproof; equation is derived with six variables 
for which two logarithmic scales with modulus ratio of 1:2 
must be used; preparation and construction of slides and 
calculator. 


Improvement of Catalytic Cracking Feedstocks by Hydro- 
genation, M.D.ABBOTT, R.C.ARCHIBALD, R.W.DORN. Am 
Hemeleaes ge v 38 See 3 1958 p 184-92. Original of 
paper indexed in Engineering Index 1958 918 fr i 
Gas J May 1958. “ Sek veh 


3 a Erogese tik . Reaper pacsin apie aid 48 de Petrole 
rut et de Fractions Petrolieres, C.THONON, M.ALEX - 
DRE, M.VERWAERDE, G.LIMIDO. World Petroleum oan 
gress, Fifth—Proe New York, NY June 1959 See III p 171-81 
(discussion) 181-2. IL.F.P. process of hydrogen treatment of 
crude petroleum and petroleum products; catalytic hydrogen 
treatment permits selective removal of impurities; ILF.P. has 
successfully developed process defining optimum conditions, to 
upgrade wide variety of petroleum products, from light 
distillates to erude oils and heavy residuums. 


L’Hydrogénation dans le fabrication du Bright Stock A 
ACKER, B.CHOISNET, World Petroleum Congress, Fifth = 
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Proe New York, NY, June 1959 Sec III p 161-70 (discussion ) 
170-1. Hydrogenation in manufacture of Bright Stock; appli- 
cation of hydrogenation to bright stock manufacture was 
studied in pilot plant as finishing treatment to replace clay 
treatment, and as refining process to reduce deasphalting 
severity and avoid clay treatment; moderate hydrogenation 


process leads to grade with improved characteristics. English 
abstract. 


Optimal Utilization of Byproduct Hydrogen in Integrated 
Oil Refinery, G.T.GWIN. Am Petroleum Inst—Proe v 39 Sec 
3 1959 p 193-201 (discussion) 201-3. Indexed in Engineering 
Index 1959 p 1008 from Oil & Gas J June 1 1959. 


Use These Ks in Hydrofining, J.M.PRAUSNITZ, J.H.DUF- 
FIN. Petroleum Refiner v 39 n 5 May 1960 p 213-22. Increase 
in petroleum refining operations using excess hydrogen at 
moderate pressures; design calculations for separation of 
hydrocarbons from hydrogen require equilibrium data on solu- 
bility of hydrocarbons in compressed hydrogen: K values for 
hydrocarbons in Cs to Ci range in contact with hydrogen at 
pressures up to 2500 psia. 


Measurements. See Petroleum Refining—Distillation. 
Patents. See Petroleum Industry—Patents. 
Quality Control. See Petroleum Products—Testing. 


Sulphur Compounds. Development in Treating Processes for 
Petroleum Industry, J.W.Le NOBEL, J.H.CHOUFOER. World 
Petroleum Congress, Fifth—Proe New York, NY, June 1959 
See III p 283-46 (discussion) 246-9. Developments in three 
processes for removal or conversion of sulphur compounds 
present in oil products; details of Air-Solutizer Sweetening 
process are given and improved solution causing no discolora- 
tion of products treated with it; Mercaptor process for sweet- 
ening kerosines and jet fuels; Shell Trickle Hydrodesulphur- 
ization process. 


Electrostatic Desulfurization of Reformer Feedstocks, R.J. 
PHILLIPS, H.G.NAPIER. Am Petroleum Inst—Proe v 39 Sec 
3 1959 p 262-6 (discussion) 266-7. Process consists of reaction 
stage in which sulphuric acid is added directly to feedstock, 
neutralization stage in which treated oil is mixed with weak 
caustic, and water-wash stage; electrostatic mixing is used 
to promote contact in reaction stage, and electrical coales- 
cence, in all stages; sulphur removal is 95%; arsenic, lead, 
and nitrogen compounds are also removed. 


Importance of Hydrodesulphurization in Processing Economy 
of European Refinery, G.de SANCTIS, P.MESSENIO, G. 
DISTANTE, G.PACINI, A.CAJO. World Petroleum Congress, 
Fifth—Proe New York, NY, June 1959 Sec III p 401-11 (dis- 
eussion) 411-12. Catalytic desulphurization of S.R. middle 
distillates and light, middle and heavy catalytic cracking 
distillates under operating conditions of different severity in 
pilot plant and trickle unit of Italian refinery; improvement 
of selected catalytically cracked gasoline fractions by such 
treatment when subsequently used as feed stock to Platformer 
unit. 


New Desulfurizing Process Takes Hold, C.S.CRONAN. Chem 
Eng v 66 n 22 Nov 2 1959 p 26-7. New electrostatic desul- 
phurizing process developed by Howe-Baker Engineers, Tyler, 
Tex, is particularly applicable to reformer feedstocks; proc- 
ess uses electrostatic mixing to remove sulphur efficiently; 
removal can be as high as 95%. 


Problems Involved in Design of Hydrodesulphurization Proc- 
esses, J.J.DARLEY. Inst Petroleum—Rev v 14 n 164 Aug 1960 
p 252-4. In refineries processing Middle East crudes, catalyst, 
cobalt and molybdenum oxides on alumina, is employed in 
fixed-bed reactor system and main operating variables are 
temperature, pressure, recycle gas rate, and space velocity; 
temperature and space velocity for given degree of desulphur- 
ization; operating pressure and recycle gas rate. 


Simple Removal of H»S From Refinery Tail Gas. Oil & Gas 
J v 57 n 47 Noy 16 1959 p 158, 160. Simplified process scheme ; 
oxidation step has been combined with waste-heat-recovery 
boiler into one compact unit; heat of installation is new 
highly efficient water-cooled boiler burner unit. 


Sulfur Recovery From Petroleum Gases, R.A.GRAFF. Oil 
& Gas J v 58 n 42 Oct 17 1960 p 118-21. Hydrogen sulphide 
gas,- obtained as byproduct from desulphurization of gaseous 
or liquid hydrocarbons, provides important raw material for 
manufacture of elemental sulphur; one-third, two-thirds 
process, if operated properly, is almost impervious to any 
stream impurities; principles for conversion of hydrogen 
sulphide; design and fabrication of equipment for conversion. 


Today’s Petrochemical Methods for Sulfur Recovery, P.W. 
SHERWOOD. World Petroleum v 30 n 12 Nov 1959 p 100, 
102-4, 122. Fastest growing source of sulphur is hydrogen 
sulphide, recovered from sour hydrocarbon gases; increased 
concern over air pollution; two-stage reaction method with 
activated bauxite catalyst; problems involved and their solu- 
tions discussed, with attention to heat and pressure; use of 
iron chloride as oxygen carrier; conversion of hydrogen 
sulphide is effected by reaction with ferric chloride. 


Use of Gaseous Sulfur Trioxide in Sulfonation of Petroleum 
Oils, H.KAYE, E.FORSYTH, A.L.MILLS. World Petroleum 
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Congress, Fifth—Proe New York, NY, June 1959 Sec III p 
321-32 (discussion) 332-3. White oil manufacture using gaseous 
sulphur trioxide as sulphonating reagent has been investigated 
on laboratory, pilot and plant scale, and results compared with 
conventional oleum usage; effect of presence of sulphur di- 
oxide gas has been studied, and also influence of such factors 
as charge stock, SOs consumption and SOs concentration in 
carrier gas. 


What About Pilot Plant Instrumentation, R.J.FANNING, 
J.D.BRYAN. Control Eng v 7 n 7 July 1960 p 85-7. Example 
of desulphurization pilot plants designed to process 5 to 10 
gal/day of feed at processing conditions of 2000 psig and 
1000 F, to illustrate measurement methods; variables dis- 
cussed include space velocity, temperature, pressure, level, and 
hydrogen recycle rate; continuous stream analysis for sul- 
phur content using X-ray analyzer. 


PETROLEUM RESEARCH 
See also Petroleum Analysis. 


Caltex Central Laboratories. Inst Petroleum Rev v 13 n 156 
Dec 1959 p 865-9. Laboratories at Pernis, Rotterdam, are 
divided into general and engine laboratories; general labora- 
tories have section of pilot plants, distillation, lubricant per- 
formance, fuels, and analytical; at engine laboratory investi- 
gations are made under operating conditions in actual vehicles 
or under standard conditions in test cells. 


New Look in Control Laboratories, W.L.PURSELL. Oil 
& Gas J v 58 n 34 Aug 22 1960 p 82-4, 87. Better and more 
accurate testing and control have resulted from installation of 
new laboratory building at Skelly Oil Co, El Dorado, Kan, 
with more space for each testing procedure, and use of 
new and more efficient equipment; electrical system; heating 
and air conditioning; safety features. 


Radioisotopes in Fuel and Lubricant Research, M.J.FUREY, 
J.F.KUNG. World Petroleum Congress, Fifth—Proc New 
York, NY, June 1959 Sec X p 59-73 (discussion) 738-4. Mech- 
anism by which lubricant additives reduce friction and/or 
wear studied in experiments in which additives were radio- 
actively tagged; radioactively tagged lubricants used to deter- 
mine oil consumption in operating engine; radioactively 
labeled fuel components used to study deposit formation and 
mixture distribution in internal combustion engines. 


Réalisation d’un laboratoire P.V.T. 4a la Régie Autonome 
des Pétroles, P.ALBA, J.C.PERRONNET, J.SAVELLI. In- 
stitut Francais du Petrole et Annales des Combustibles 
Liquides—Revue v 15 n 3 Mar 1960 p 496-513. Realization of 
PVT laboratory of Régie Autonome des Pétroles; characteris- 
tices of equipment for measurement of pressure, volume and 
temperature; particular emphasis on high pressure capillary 
viscometer of original design. 


PETROLEUM RESERVES. See Petroleum Industry. 
PETROLEUM RESERVOIR ENGINEERING 


See also Flow of Fluids—Porous Materials; Natural Gas; 
Oil Fields; Oil Shale; Oil Well Completion; Oil Well Drill- 
ing; Oil Well Logging; Oil Well Production; Petroleum 
Geology; Petroleum Prospecting. 


API Recommended Practice for Core-Analysis Procedure. 
Am Petroleum Inst—Standard API RP 40 Aug 1960 55 p. 
Core analyses defined as determination of fluid saturations, 
porosity, and gas permeability; core-water salinity and oil 
gravity have been added as supplementary tests. 


Application of Buckley-Leverett Techniques in Oil-Reser- 
voir Analysis, R.V.HIGGINS. US Bur Mines—Report Investi- 
gations n 5568 1960 21 p. Factors involved and procedures 
in quick methods for determining saturation at  break- 
through, approximating relative permeabilities of cores, and 
evaluating preferential wettability of core to oil and water; 
basic data are calculated by electronic computer and presented 
in graph from which point of breakthrough may be obtained. 


Application of Geology in Computing Depletion of Produc- 
ing Properties, T.C-HIESTAND. Am Assn Petroleum Geolo- 
gists—Bul v 44 n 4 Apr 1960 p 409-22. Application of geology 
to economics; property owners and tax liability; replacement 
of depleted reserves; depletion computed geologically; over- 
estimating and underestimating recoverable oil in pool or on 
property. 

Applications of Nuclear Science in Petroleum Production, 
M.WILLIAMS. J Petroleum Technology v 12 n 8 Aug 1960 p 
11-12. Application of age dating to sediments drilled in 
search for petroleum; well logging; well completion, testing 
and repair determination of reservoir performance, and ap- 
plications of nuclear energy to petroleum production. 26 refs. 


Carbonate Reservoir Evaluation Based on Mercury Injection 
Data, Western Canada, A.G.T.WEAVER. Can Well Logging 
Soe—Formation Evaluation Symposium Noy 1957 p 27-81. 
When studied in conjunction with lithology, mereury injec- 
tion curves reveal manner in which changes in rock type 
affect hydrocarbon accumulation; this provides means to re- 
jJate reservoir development with its geological history ; methods 
of evaluation for carbonate reservoirs in western Canada. 


Characteristics of Retrograde Condensate Reservoir Con- 
taining Large Quantity of Carbon Dioxide, W.E.BAUMAN, 


1038 


THE ENGINEERING INDEX—1960 


PETROLEUM RESERVOIR ENGINEERING—Continued 


F.V.MILES. J Petroleum Technology v 12 n 4 Apr 1960 
p 27-32. Fluid characteristics of retrograde condensate sys- 
tem containing approximately 92% carbon dioxide; basic 
PVT studies; surface separation equipment and problems 
associated with testing and producing reservoir; geological 
and engineering characteristics of reservoir and corrosion 
problems. 

Chromatographie Transport of Reverse-Wetting Agents and 
Its Effects on Oil Displacement in Porous Media, AS. 
MICHAELS, R.S.TIMMINS. J Petroleum Technology v 12 n 
6 June 1960 TP8118 p 136A. Chromatographie transport of 
small amounts of selected low molecular weight, aliphatic 
amines through oil containing porous media during water 
flow was studied to ascertain whether such process might 
have beneficial effect upon ultimate oil recovery; uncon- 
solidated 140 to 200 mesh, clean, silica sand columns 1 to 4 
ft in length were used as porous media. 

Compressibilité et masse spécifique des eaux de gisement 
dans les conditions des gisements, G.LONG, G.L.CHIERICI. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 Sec II p 187-210. Compressibility and specific gravity of 
formation waters under reservoir conditions; application to 
some problems of reservoir engineering; determinations of 
absolute specific gravity of NaCl aqueous solutions run with 
PVT apparatus; calculation of hydrostatic head exerted by 
fresh or salt water in presence of vertical temperature 
gradient; behavior of gas reservoirs. 

Constant Per Cent Decline Curve, K.E.GRAY. Oil & Gas J 
v 58 n 35 Aug 29 1960 p 67-73. True decline is constant 
fraction or % of steadily decreasing rate; relationship be- 
tween monthly and yearly decline; % decline from produc- 
tion data; loss ratio and true decline; rate-time curves; 
cumulative production using loss ratio. 

Controlled Reservoir Operations—Case Study, W.J.GREEN- 
WALD, H.H.MEREDITH, Jr. World Petroleum Congress, 
Fifth—Proc New York, NY June 1959 See II p 211-23 (dis- 
cussion) 223-4. Pickton reservoir, in Hast Texas; theoretical 
and corporate procedures have been applied and improved; 
recovery has been increased from 6,600,000 bbl to more than 
20,000,000 bbl. 

Correlation of Oil Formation Volume Factor and Solution 
Gas-Oil Ratio, C.R.KNOPP, L.A.RAMSEY. J Petroleum 
Technology v 12 n 8 Aug 1960 p 27-9. Thermally reduced oil 
formation volume factor is correlated with solution gas-oil 
ratio from 0 to 3500 eu ft/bbl; this correlation was made 
from differential liberation curves of 159 analyses of saturated 
Eastern Venezuelan crudes; average error, determined by 
comparing correlation and calculated with laboratory-de- 
termined oil formation volume factor, was found to be 2.00%; 
average error of 104 separator flash tests was 1.97%. 


Demonstration of Effect of ‘‘Dead-End’’ Volume on Pressure 
Transients in Porous Media, I.FATT. J Petroleum Technology 
v 11 n 12 Dee 1959 p 66-70. Study of model which contains 
dead-end pore volume indicates that pressure transients are 
influenced by amount of dead-end pore volume and by resist- 
ance of flow path between dead-end pore volume and main 
flow channels; semiempirical method is demonstrated that 
makes possible measurement of volume in dead-end pores and 
total pore volume; difference between these two volumes is 
volume of flow channels. 


Diffusional Behavior and Viscosity of Liquid Mixtures, 
A.W.ADAMSON. J Petroleum Technology v 12 n 6 June 1960 
p 86. Molecular motions visualized as exchange of position 
between adjacent molecules, e.g., by mutual rotation; calcula- 
tion of permeation and mutual diffusion coefficient ; confining 
effect of medium around any particular pair is taken to re- 
quire that position exchange occur at essentially constant 
volume. 


Effect of Capillary Forces in Water-Drive Process, H.J. 
HAAN. World Petroleum Congress, Fifth—Proc New voc 
NY June 1959 See II p 3819-31 (discussion) 331-5. Effect 
studied by means of linear displacement experiments, in which 
rate of injection, oil water viscosity ratio and wetting con- 
dition were varied; various differences observed between oil- 
wet and water-wet systems are explained on basis of dif- 
ference in microscopic fluid distribution betwen two systems. 


Effect of Viscosity Ratio on Relative Permeabili 
ODEH. J Petroleum Technology v 11 n 12 Dee re ieia es 
(discussion) 352-3, and v 12 n 11, 12 Nov 1960 p 65-6, Dee 
p 63-7. Theoretical analysis made to determine effect of vis- 
cosity ratio between nonwetting and wetting phase on relative 
permeability ; experiment conducted on four natural cores: 
four oils were used as nonwetting phases with viscosity range 
of 0.42 to 71.30 centipoise and two wetting phases were made 
to flow simultaneously at various ratios, and relative permea- 
bility curves were constructed. : 


Effects of Crude Oil Components on Rock Wettabili 
DENEKAS, C.C.MATTAX, G.T.DAVIS. J Partin Woe. 
nology v 11 n 11 Nov 1959 (TP8095) p 330-3. Effects of 
crude oil components on wettabilities of sandstone and lime- 
stone investigated; fractions containing components differing 
in molecular weight and molecular structure were obtained 
from crude oils by distillation, extraction and chromatogra- 
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phy; individual fractions were then tested for their effects on 
roek wettability; sandstone wettability may be changed by 
complex variety of surfactants ; limestone appears to be 
particularly sensitive to basic, nitrogenous surfactants. 


Esche raz o nefteotdache, T.M.ZOLOEV. Geologiya Nefti i 
Gaza v 3 n 6 June 1959 p 40-5, (discussion) n T p 48-50. 
Further consideration of problem of petroleum recovery ; de- 
gree to which petroleum is recovered depends on properties 
of water used during flooding; untreated soft water is bad 


recovery agent. 

Etude des courbes de remontée de pressions dans les gise- 
ments d’huile sous-saturée en tenant compte du volume du 
puits, J-ARNAUD. Institut Francais du Pétrole et Annales 
des Combustibles Liquides—Revue v 15 n 1 Jan 1960 p 
121-44. Study of curves of pressure build-up in undersaturated 
petroleum reservoirs, taking into account volume of well; 
numerical study of importance of this factor was made by 
means of digital computer, data being taken in reduced co- 
ordinates in order to cover majcrity of usual cases; results of 
study represented in graphical form. 

Etude du déplacement spontané d’un fluide par _un autre 
dans un milieu poreux (imbibition), M.LANCHON. Institut 
Francais du Pétrole et Annales des Combustibles Liquides— 
Revue v 15 n 9, 10 Sent 1960 p 1294-1346, Oct p 1401-39. Study 
of spontaneous fluid displacement by another fluid in porous 
medium (imbibition) ; experiments for study of displacement 
of oil by water in porous medium; this study is of particular 
interest for determining drainage mechanism of oil deposits 
in fissured calcareous rock. 

Etude mathématique du drainage d’un réservoir hétérogene, 
P.JACQUARD. Institut Francais du Pétrole et Annales des 
Combustibles Liquides—Revue v 15 n 10 Oct 1960 p 13884-1400. 
Mathematical study of drainage of heterogeneous reservoir ; 
methods enable solution of double layer problem such as, 
drainage of porous medium consisting of horizontal strata 
with dissimilar characteristics by central well. 

Evaluating Marshall’s Formula for Permeability, G.H.F. 
GARDNER, J.H.MESSMER. World Oil v 150 n 5 Apr 1960 
p 150-3. When experimentally measured permeabilities were 
compared with ecaleulated values determined by Marshall’s 
formulas it was found that caleulated absolute permeabilities 
were too low by constant factor and relative permeabilities too 
high; however, ideas advanced by Marshall were used in de- 
riving modified formulas which produce results that agree 
more closely with measured permeability values. 

How to Analyze Capillary-Pressure Data, E.T.GUERRERO, 
F.M.STEWART. Oil & Gas J v 58 n 27, 29 July 4 1960 p 
106-10, July 18 p 113-15. July 4: Methods of determining cor- 
relations between permeability and water saturation, and 
average capillary pressure curve for reservoir. July 18: De- 
termination of gross sand volume distribution for segment, 
average water saturation, and average interstitial water 
saturation for reservoir. 

How to Combat Swelling Clays, J.E.MOORE. Petroleum 
Engr v 32 n 3 Mar 1960 p B78, 90, 94-6, 98-100. Generalized 
survey of types of clays identified in oil producing areas in 
United States; relation of clay to pore space; clay content 
of sandstone and shale; relation of clay to formation water; 
relation of clay to compressibility of sand; clay mineral 
effects on reservoir sands; methods of study of reservoir clay 
minerals. 43 refs. 


How to Obtain kg/ko Curve from Laboratory Steady-State 
Relative-Permeability Measurements, E.T.GUERRERO, F.M. 
STEWART. Oil & Gas J v 58 n 2, 5, 8, 10, 15 Jan 11 1960 
p 95-6, Feb 1 p 96-7, 100, Feb 22 p 104-6, Mar 7 p 106-8, Apr 
11 p 116-17. Methods of obtaining kg/ko, and kw/ko curves 
from laboratory steady-state relative-permeability measure- 
ments, unsteady-state flow measurements, relative permea- 
bilities and relative permeability ratios; calculation of kg/ko 
ratio from production and fluid analysis data; previous pts 
indexed in Engineering Index 1959 p 1010. 


Improved Pendant Drop, Interfacial Tension Apparatus and 
Data for Carbon Dioxide and Water, E.W.HOUGH, G.J. 
HEUER, J.W.WALKER. J Petroleum Technology v 11 n 12 
Dee 1959 p 77. Improved apparatus for determination of inter- 
facial tension by pendant drop method in pressure range from 
15 to 15,000 psi and temperature range from 100 to 280 Fr: 
temperature control was accomplished by means of electrically 
heated jacket which could be completely removed while 
cleaning apparatus. 


Interference Between Oil Fields, W.HURST. J Petroleum 
Technology v 12 n 7 July 1960 (Summary TP8122) p 70. It 
is possible to treat mathematically interference between oil 
fields having different areal extents and located at different 
distances from one another, while specifically accounting for 
field-to-field differences in phase behavior of hydrocarbons in 
place, as reported by PVT analyses, and variations in physi- 
cal parameters existing from field to field, such as permea- 
bility and sand thickness. 


Interpretation of Water Saturation and Gapill 
Data in Bellshill Lake Field, A.J.MILLER, ‘Gakic tne 
Bul v 538 n 582 Oct 1960 p 804-10. Estimates of interstitial 
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water Saturation derived from capillary pressure data are 
compared with residual water saturations found by analysis 
of cores cut in oil-base drilling fluid; the retical explanation 
for high rate of water production from Bellshill Lake Field 


ea pneeoncd, based on interpretation of capillary pressure 
ata. 


Introduction of Pore Geometrical Factor Defined by Capil- 
lary Pressure Curve, J.H.M.THOMEER. J Petroleum Tech- 
nology v 12 n 3 Mar 1960 p 73-7. Method is presented that 
provides mathematical description of capillary pressure curves 
and, probably, of differences in pore geometry of samples: 
technique is based on observation that location and shape of 


capillary pressure curve reflect characteristics of pore struc- 
ture of sample. 


Ispol’zovanie glubokogo okhlazhdeniya dlya obrabotki priza- 
boinykh zon, M.A.GAIMAN, V.S.UGOLEV, V.I.SHENAEVA. 
Neftyanoe Khozyaistvo v 37 n 9 Sept 1959 p 42-6. Utilization 
of deep freezing for treatment of bottom hole zones; data on 
physical properties of rocks and oil at temperatures up to 
—195.6 C; new method assuring temporary plugging of bottom 
hole zone in producing wells by means of freezing without 
introducing plugging material. 


K voprosu o metodike podscheta ostatochnykh zapasov nefti 
v nedrakh, B.M.SARKISYAN. Geologiya Nefti i Gaza v 3n 7 
July 1959 p 16-20. Methods of calculating residual oil reserves ; 
residual reserves can be determined by applying coefficient 
of petroleum recovery to total volume of petroleum; major 
problem is precise calculation of coefficient. 


. K voprosu uproshecheniya tekhniki podscheta zapasov nefti 
i gaza, M.N.KOCHETOV. Geologiya Nefti i Gaza v 3 n 12 
Dec 1959 p 16-19. Problem of simplifying techniques of 
calculating reserves of petroleum and natural gas; approach 
is based on principles of theory of errors and approximate 
calculations. 


Laboratory Technique for Plastic Saturation of Porous 
Rocks, R.J.CAVANAUGH, C.F.KNUTSON. Am Assn Petro- 
leum Geologists—Bul v 44 n 5 May 1960 p 628-30. Approxi- 
mately 100% plastic saturation was obtained with natural 
rock specimens having permeabilities greater than 0.1 md, 
using following impregnation technique: immersion of 20x20x 
10-mm specimen in 20 ml of colored plastic, subjecting im- 
mersed specimen to 45 min vacuum and 60 min 100-125 atm 
pressure cycle, and allowing plastic to gel and then cure at 
125 C for 2 hr. 


Liquid-Density Correlation of Hydrocarbon Systems, A. 
MADRAZO. J Petroleum Technology v 12 n 8 Aug 1960 
(Summary TN2064) p 80-1. Verification of usefulness of 
Standing-Katz liquid density correlation by testing with large 
amount of data covering well selected range of conditions, 
and to obtain improvement of this type correlation through 
cries of more data than were available to Standing 
an atz. 


Ob uvelichenii i vybore perepada davleniya mezhdu zonoi 
nagnetaniya i zaboyami_ eksplutatsionnykh skvazhin, O.I. 
DOROKHOV, A.N.BUCHIN. Neftyanoce Khozyaistvo v 38 n 1 
Jan 1960 p 44-9. Increase and selection of drop of pressure 
between zone cf injection and bottom holes of producing 
wells; means of increasing output of oil in cases when in- 
jection wells are located inside or outside contour of oil 
water boundary. 


Opredelenie koeffitsientov gazo- i neftenasyshchennosti gor- 
nykh pored, A.A.KKHANIN. Razvedka i Okhrana Nedr v 26 n 
1 Jan 1960 p 19-27. Determination of coefficients of saturation 
of rocks with gas and petroleum; coefficient is determined by 
ratio of effective porosity to open porosity; amount of relict 
water and coefficient of gas saturation may be determined by 
indirect experimental and graphic methods. 


Opredelenie pronitsaemosti neftenosnykh i vodonosnykh 
plastov po PS, N.V.VILKOV. Geologiya Nefti i Gaza v 3n 
7 July 1959 p 45-7. Determination of permeability of pet- 
roliferous strata and aquifers, according to resistivity 
methods; determining rock permeability by this method gives 
very good results. 


Osobennosti issledovaniya zalezhei nefti v moshchnykh 
treshchinovatykh kollektorakh, V.N.MAIDEBOR. Neftaynoe 
Khozyaistvo v 37 n 3 Mar 1959 p 50-5. Peculiarities of in- 
vestigation of oil pools in thick fractured reservoir rocks; 
type and structure of oil pool, and distribution of oil, gas 
and water in it; parameters of liquids saturating reservoir ; 
regime of oil pool drainage; interaction of oil wells; types 
of wells and their location on structure. 


Performance Predictions for Low Productivity Reservoirs, 
R.D.CARTER, G.W.TRACY. J Petroleum Technology v 12 n 
8 Aug 1960 (TP8123) p 195-200. Calculations were made to 
determine behavior of reservoirs with high pressure drawdown 
and wide well spacing where initial productivity is low and 
wells are completed by hydraulic fracturing; two-phase flow 
equations were solved for flow into single well; hydraulically 
created fractures can be used to increase producing rate and 
ultimate recovery and will result in higher producing early 
gas-oil ratios. 
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Phénoméne de resaturation en huile observé en Roumainie 
dans les gisements 4 Water Drive, D.N.CODREANO, R.I. 
HAUER, A.M.VERNESCO, G.N.ALDEA. World Petroleum 
Congress, Fifth—Proc New York, NY June 1959 Sec II p 
337-48 (discussion) 348-50. Phenomena of oil resaturation 
observed in Roumania in water drive reservoirs; laboratory 
experiments for displacement of two phase system and 
methods of predicting performance of reservoirs producing 
partial water drive, have shown possibility of oil resaturation 
phenomena. 


Prediction of Approximate Time of Interference Between 
Adjacent Wells, W.F.STEVENS, G.THODOS. J Petroleum 
Technology v 11 n 12 Dee 1959 p 78. Discussion of paper 
indexed in Engineering Index 1959 p 1012 from Oct 1959 
issue. 


Properties and Behavior of Reservoir Oil in Aneth Field, 
Utah, R.F.ZAFFARANO, C.Q.CUPPS, J.FRY. J Petroleum 
Technology v 11 n 11 Nov 1959 p 33-6. PVT characteristics 
of reservoir oil in Aneth field, San Juan County, Utah; data 
were obtained from analysis of subsurface oil samples taken 
from seven wells within two yr after discovery of field; 
uniformity of oil across large producing area and informa- 
tion on development history and geology of area; relative 
characteristics of Pennsylvanian reservoir oils in Paradox 
basin. 


Puti ratsional’noi razrabotki gazokondensatnoi zalezhi Kara- 
dag, A.G.DURMISH’YAN. Neftyanoe Khozyaistvo v 38 n 2 
Feb 1960 p 31-5. Means of rational exploitation of gas con- 
densate deposit of Karadag; pressure maintenance by water 
injection into gas cap; prevention of oil encroachment before 
exhaustion of gas. 


Quick Methods of Oil-Reservoir Analysis, R.V.HIGGINS. 
Petroleum Engr v 32 n 5 May 1960 p B27-38. Correlation of 
information on wettability and permeability ; Buckley-Leverett 
techniques provide rapid methods for determining saturation 
at breakthrough, approximating relative permeability, and 
evaluating preferential wettability. 


Quick, Nongyraphical, Noniterative Method for Gas-Drive 
Predictions-Short Tarner, R.V.HIGGINS, A.J.LEIGHTON. 
US Bur Mines—Report Investigations n 5580 1960 18 p. 
Method treats permeability curve as series of linear relation- 
ships between liquid saturation of reservoir and permeability 
ratio; quantity of producible oil is obtained directly by 
solving one equation; methods of minimizing calculations. 


Raspredelenie davleniya nasyshcheniya v neftyanoi zalezhi 
plasta Bi Zhirnovskogo mestorozhdeniya, I.B.FEIGEL’SON, 
A.G.GABRIELYAN, I.N.SINYAGOVSKII. Neftyanoe Khoz- 
yaistvo v 37 n 3 Mar 1959 p 47-9. Distribution of saturation 
pressure in Bi formation of Zhirnovskoe oil field; pressure 
increases from axial part to boundary of oil pool and with 
plunge of fold; it is possible to produce petroleum at bottom 
hole pressure slightly lower than saturation pressure, Uf 
average formation pressure is kept at level of its initial 
pressure. 


Relationship of Vapor-Liquid Equilibrium Ratios at Dew- 
point Pressure to Compressibility Factors and Composition 
of Gas-Condensate Fluids, C.K.EILERTS, N.POTTS, B.A. 
BAKER. World Petroleum Congress, Fifth—Proe New York, 
NY June 1959 See II p 357-69. Relationship and composition 
of gas condensate fluids is used to develop means of calculat- 
ing equilibrium ratios for phase boundary states; two methods 
for calculating vapor liquid equilibrium ratios of components 
of gas condensate fluids at dewpoint temperatures in range 
70 to 310 F when only composition of fluid is known. 


Répartition des caractéristiques et facteurs influencant la 
yécuperation finale dans un réservoir carbonate hétérogene, 
A.CHUECA. World Petroleum Congress, Fifth—Proc New 
York, NY June 1959 See 2 p 241-52; see also Institut Francais 
du Pétrole et Annales des Combustibles Liquides—Revue v 14 
n 11 Nov 1959 p 1498-1511. Distribution of characteristics 
and factors influencing final recovery in heterogeneous lime- 
stone reservoir; methods used for study of final recovery in 
case of Parentis deposit, which is formed of heterogeneous 
limestone and dolomitic strata and produces by means of 
water-drive; mechanics of recovery by imbibition, effect pro- 
duced by geometric distribution of various types of rocks on 
final recovery. 


Reservoir Engineering, E.T.GUERRERO, F.M.STEWART. 
Oil & Gas J v 57 n 48 Nov 23 1959 p 101-2, v 58 n 22 May 
30 1960 p 98-101. Method of calculating average porosity of 
lease; calculation based on data determined from well logs, 
lease maps, and core analysis tests on cores obtained from 
Kansas lease; method of computing average permeability 
ratio curve for lease or reservoir, using individual sample 
curves. Previous pts indexed in Engineering Index 1959 p 
1010. 


Sealing Laws for Laboratory Flow Models of Oil Reservoirs, 
F.M.PERKINS, Jr, R.E.COLLINS. J Petroleum Technology v 
12 n 8 Aug 1960 p 69-71. Relative permeabilities and satura- 
tions are redefined in way which permits one to have dif- 
ferent relative permeability and capillary pressure relations 
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in model and prototype; development of new scaling criteria 
is demonstrated by deriving scaling laws for one simple flow 
problem. 

Study of Capillary Pressure-Hydrodynamic Relationship to 
Oil Accumulation in Stratigraphic Traps, B.HABERMANN. 
Can Min & Met Bul v 53 n 582 Oct 1960 p 811-17. elt dis- 
placement pressure up-dip permeability pinchout, density dif- 
ference between oil and water in place, and direction and 
magnitude of hydrodynamic gradient are known, possible 
extent of stratigraphic oil accumulation down-dip can be 
predicted; calculated oil column in one reservoir very closely 
approximates actual extent of oil column in well. 

Tensammetry: Key to Reservoir Wettability Studies, G.W. 
CRAWFORD. Petroleum Engr v 32 n 2 Feb 1960 p B74, B76, 
B80, B82. Natural surface active agents in some oil field 
brines and crudes can have marked influence on reservoir 
wettability ; theory, test procedure, and method of determining 
such surfactants and results; tests of fluids from various 
fields. 

Teodorovich’s Method for Determining Permeability from 
Pore-Space Characteristics of Carbonate Rocks, B.C.ASCHEN- 
BRENNER, G.V.CHILINGAR. Am Assn Petroleum Geologists 
—Bul v 44 n 8 Aug 1960 p 1421-4. Teodorovich’s method for 
caleulating permeability from thin sections; experience with 
method and comparison of calculated permeabilities with 
previously measured permeability values; permeability can 
be expressed as geomathematical function of petrologic and 
geometric parameters. 

Theoretical Approach to Investigation of Films Occurring 
at Crude Oil-Water Interfaces, R.R-LHARVEY. J Petroleum 
Technology v 12 n 2 Feb 1960 p 87. Film formation is con- 
sidered to involve transfer of weakly surface active species in 
solution in oil to oil-water interface; film gas law and Gibbs 
adsorption equation may be applied to system. 


Thermal Characteristics of Porous Rocks at Elevated Tem- 
peratures, W.H.SOMERTON, G.D.BOOZER. J Petroleum 
Technology v 12 n 6 June 1960 p 77-81. Thermal diffusivities 
of some typical sedimentary rocks have been measured by 
rapid unsteady state technique; marked decrease in thermal 
diffusivity and conductivity at elevated temperatures indicates 
importance of considering temperature dependence of thermal 
properties in subsurface heat-transfer calculations; effects 
of liquid saturation, overburden and pore pressures, and 
heats of reaction of reservoir materials. 


Tipy tsementa i vliyanie ikh na pronitsaemost peschanykh 
porod, N.V.SMIRNOVA. Geologiya Nefti i Gaza v 3 n 7 
July 1959 p 83-9. Types of cements and their influence on 
permeability of sandstones; study of kind and degree of sand- 
stone cements and their interrelationship with sand grains; 
effect of these factors on permeability of sandstone. 


Transverse Dispersion In Granular Media, F.E.CRANE, 
G.H.F.GARDNER. Pennsylvania State Univ—Mineral Indus- 
tries Experiment Station—Cir n 56 Aug 1959 21 p. Experi- 
mental investigation of transverse dispersion and comparison 
with longitudinal component; for packings of uniform glass 
spheres, it was shown that fluid motion tends to become 
streamline at high rates of flow; with consolidated sandstone 
streamline motion is never fully attained; velocity in fine 
pores is so low, that amounts of both transverse and longi- 
tudinal dispersion in fixed distance approach constant values. 


Two-Phase Flow in Two-Dimensional Systems—Effects of 
Rate, Viscosity and Density on Fluid Displacement in Porous 
Media, R.G-HAWTHORNE. J Petroleum Technology v 12 n 
4 Apr 1960 p 82. Fluid displacement in porous media in those 
cases where viscous and gravitational forces control dis- 
placement; it is shown that position of fluid interface can 
be predicted by numerical calculations using basic idea 
presented by Dietz. 


Uchet vliyaniya mineralizatsii plastovoi zhidkosti i glin- 
istosti kollektoroy pri otsenke ikh poristosti po dannym 
neitronnogo gamma-metoda, V.V.LARIONOV, A.I.KHOLIN. 
Neftyanoe Khozyaistvo v 37 n 9 Sept 1959 p 35-42. Mineraliza- 
tion of formation liquid and amount of clay in reservoir 
rocks by evaluation of their porosity according to data of 
neutron gamma logging. 


Unsteady-State Liquid Flow Through Porous Media Having 
Elliptic Boundaries, K.H.COATS, M.R.TEK, D.L.KATZ. J 
Petroleum Technology v 11 n 12 Dee 1959 p 75-6. Calculation 
of underground water encroachment across boundaries of oil 
or natural gas reservoirs using partial differential equation 
commonly referred to as_ diffusivity equation; equations 
which describe unsteady-state liquid flow through porous 
medium with elliptic inner boundary have been solved nu- 
merically on IBM 704 computer. 


Variation of Fluid Properties with Elevation in High- 
Relief Oil Reservoirs, J.G.ROOF. Inst Petroleam—J v 45 n 
432 Dee 1959 p 3873-9. Reports on properties in high-relief 
oil fields; it is doubtful that thermodynamic and compositional 
equilibrium exists in all cases, and it is apparent that no 
“typical’”’ variation with elevation is applicable to several 
fields; theoretical study is made of distribution of components 
in binary hydrocarbon system in liquid state when system 
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is placed in gravitational field in average geothermal 
gradient; results of computations for binary system are 
not directly applicable to complex mixtures found in oil. 


Vliyanie chisla ekspluatatsionnykh skvazhin na koeffitsient 
nefteotdachi, G.T.MOVMYGA. Geologiya Nefti i Gaza v. 3 
n 5 May 1959 p 39-44. Influence of number of producing 
wells on coefficient of petroleum yield; study of process of 
production from series of oil fields in region of Grozny ; 
density of oil wells influences rate of production only during 
early period of exploitation of oil field; optimum spacing 
of 250 to 300 m is recommended. 


Vychislenie koeffitsienta uvelicheniya ob”’ema__ plastovoi 
nefti, N.A.TRIVUS. Neftyanoe Khozyaistvo v 37 n 10 Oct 
1959 p 44-9. Calculation of coefficient of formation oil volume 
increase; sufficiently accurate analytical equation for caleula- 
tion of coefficient which represents ratio of formation oil to 
volume of degassed oil at atmospheric pressure and 20 C. 


Well Interference, J.E.WARREN, J.H.HARTSOCK. J Petro- 
leum Technology v 12 n 9 Sept 1960 p 89-91. Asymptotic solu- 
tion to equation that describes flow of slightly compressible 
fluid in infinite porous medium used to estimate interaction 
between two adjacent wells, producing from common reser- 
voir; direct method for approximating interference time de- 
fined by Stevens and Thodos has been suggested; alternative 
definition for time of interference region proposed; also direct 
method of determination prescribed. 


Zavisimost mezhdu davleniem nasyshcheniya i ob’emnym 
koeffitsientom plastovoi nefti, R.BELDIANU, N.STENE- 
RYNGE. Neftyanoe Khozyaistvo v 37 n 6 June 1959 p 35-40. 
Dependence of saturation pressure and volume coefficient of 
formation oil; dependence of gas solubility factor, bottom 
hole gas factor, bottom hole pressure, specific gravity of oil 
under conditions of bottom hole and at surface, and depend- 
ence of density of gas on saturation pressure and volume 
coefficient of oil. 


Zavisimost parametra poristosti ot koeffitsienta poristosti, 
Sh.S.MIKAELYAN. Geologiya Nefti i Gaza v 3 n 7 July 1959 
p 39-44. Dependence of porosity parameter on porosity factor ; 
values of porosity parameter determined for groups of 
samples; method is limited by complex geological conditions. 


PETROLEUM STORAGE. See Petroleum Products—Storage. 
PETROLEUM TRANSPORTATION 


See also Barges—Tubular; Cars—Tank; Docks; Jetties ; 
Operations Research; Petroleum Pipe Lines; Tankers. 


Better Budgeting by Operational Research, L.J.GOVIER, 
E.F.CHOPPEN. World Petroleum Congress, Fifth—Proe New 
York, NY June 1959 See IX p 121-9 (discussion) 129-31. Two 
examples are given of use of operational research in calculat- 
ing return on investment; first example concerns provision of 
additional berth on jetty of coastal refinery; second example 
concerns provision of crude tankage for two coastal refineries, 
both fed by sea from same crude producing area. 


Bulk Distribution of Petroleum Products by Road Lorries, 
M.Y.PEYLE. Federation European Petroleum Equipment Mfrs 

Congress, Paris, June 1959 p 263-76. Mathematical effect 
of different variables, and in particular km/m*® ratio, average 
speed on road and ratio of unity delivery per customer to 
theoretical cost of delivery per m*; in order to put this 
method into practice it is necessary to draw up charts for 
various tank car capacities and to calculate m® elements and 
km elements according to average road speeds, time-table and 
unit delivery. (In English, French and German). 


New Tranmere Terminal. World Petroleum v 31 n 8 July 
15 1960 p 84, 86. Tanker terminal for supplying crude oil 
to Shell’s Stanlow, Cheshire, England, refinery, incorporates 
two large floating stages, each capable of accommodating 
two fully loaded tankers up to 65,000 dw simultaneously; de- 
tails on floating moving pontoons and equipment. 


New Vacuum System Speeds Unloading, D.R.KI 
MORGAN. Petroleum Refiner v 39 n 8 Aug 1960 101.3. 
System is essentially barometric loop which permits immediate 
priming of unloading line; system will save time and money 
in unloading tank cars through lower utility costs, lower 
manpower _ costs, less manpower requirements, increased 
operating flexibility and lower plant investment; method was 
perfected to speed unloading of anti-knock compound, although 


it would work equally well for handling other liquid chemi- 
cals under vacuum, 


Oil and Transport, W.S.AULT. Inst Petroleam—J vy 46 
nG ; S. aie s n 
436 Apr 1960 p 91-7 (discussion) 98-100. Transport within 
British Isles; rail, road, marine, and air transport 


Operations Research Applied to Marine Transportati 
Tankage Problems, D.S.MecARTHUR, B.A SACHS, Wit 
McCURDY, J.B.JACKSON. World Petroleum Congress, Fifth 
—Prcoe New York, NY June 1959 See VIII p 13-20 (diseus- 
sion) 20-1. Studies carried out by affiliated companies of 
Standard Oil Co New Jersey which have produced mathe- 
matical tools to assist in solving problems concerning marine 
transportation and terminal tankage; development of mathe- 
matical model in which statistical formulas are used to 
represent major parts of terminal operation, 
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Petroleum Transport Developments. Petroleum v 23 n 5 May 
1960 p 185-8. Review of flexible plastic pipe lines, progress 
on Dracone, London airport pipe line, and Esso Python 
refueller with capacity of 12,000 imperial gals. 


Road Car Loading Installation at Thames Haven, A.E. 
CRISP, K.A.SPENCER. Inst Petroleum—Rev y 14 n 164 Aug 
1960 p 258-60. New loading bays handle three grades of fuel 
oil of viscosities Redwood No. 1 at 100 F, 3000, 1000, and 
200 sec; first two are handled at temperature of 130 F 
through steam heated and lagged pipe lines, and provision is 
made for warming up 2000 sec oil under extreme cold con- 
ditions; daily tonnage of each grade to be loaded into road 
cars. 


Road Transportation and Distribution of Liquid Petroleum 
Products, C.FACCIO. Federation European Petroleum Equip- 
ment Mfrs—Congress, Paris, June 1959 p 277-87. Road vehi- 
eles for transportation and distribution of liquid petroleum 
products ; economic selection of units to meet marketing pro- 
gramming; planning and development of manufacturing 
eee airfield refuellers. (In English, French and Ger- 
man). 


Regulations. See Petroleum Laws and Regulations. 
PETROLOGY 


See also Coal—Constituents ; Coal Geology ; Diamonds; Geo- 
chemistry ; Geology; Geology—Dating ; Geology—Theory; Geo- 
physics; Geophysics—Rock Properties; Lead Zine Deposits; 
Mineral Industry and Resources ; Mineralogy ; Mining Explora- 
Bows Ore Deposits; Pegmatite; Petroleum Geology; Road Ma- 
erials. 


Apparatus for Phase-Equilibrium Measurements at Pressures 
Up to 50 Kilobars and Temperatures Up to 1750° C, F-.R. 
BOYD, J.L.ENGLAND. J Geophysical Research v 65 n 2 Feb 
1960 p 741-8. Pressure calibration is carried out by measure- 
ment of Bi J-Bi II and TI IJ-TI III transitions ; new determina- 
tion of thallium transition, 37.1 plus or minus 1.3 kilobars, 
is given; tests indicate that tale is superior to pyrophyllite 
and boron nitride as solid pressure medium for high tempera- 
ture work. 


Ash Flows, R.L.SMITH. Geol Soc America—Bul v 71 n 6 
June 1960 p 795-842. Geological evidence favors gas emitting 
particular flows as agents of transport; deposits are grouped 
in seven orders of magnitude ranging from 0.001 to 10,000 
km*; sorting data suggest that most welded tuffs contain more 
than 70% by weight of materials less than 4 mm in diam; 
crystallization is superimposed on welded material at any 
stage, but degree of welding may influence type of crystalliza- 
tion. 

Compositional Variation of Alkali Feldspars in Some Intru- 
sive Rocks Near Globe-Miami, Arizona, F.J.KUELLMER. 
Economie Geology v 55 n 3 May 1960 p 557-62. Approximate 
compositional determinations were made by means of X-ray 
study of (201) spacings of heated alkali feldspars; of 32 speci- 
mens from Lost Gulch quartz monzonite, 17 from within areas 
of moderate hydrothermal alteration average 93 wt % ortho- 
clase, whereas remaining specimens, from outside moderately 
altered areas, contain only 83 wt % orthoclase; genetic rela- 
tionship between magnetic crystallization and ore concentra- 
tion. 

Deuteric Alteration of Voleanic Rocks, H.G.WILSHIRE. Roy 
Soe New South Wales—J & Proc v 93 pt 3 Dec 1959 p 105-20. 
Common types of alteration; effects of alteration on physical 
properties, mineralogy, and bulk chemical composition; 
changes due to alteration are parallel with those produced 
by magmatic differentiation; solid state replacement of basic 
rocks may give rise to extreme acid differentiates by deuteric 
alteration; origin and composition of deuteric solutions. 


Effect of Carbon Dioxide on Melting of Granite and Feld- 
spars, P.J.WYLLIE, O.F.TUTTLE. Am J Science v 257 n 9 
Sept 1959 p 648-55. Melting temperature of granite in presence 
of mixture of carbon dioxide and water vapor at fixed total 
pressure is raised if proportion of carbon dioxide in vapor is 
increased, indicating that carbon dioxide is less soluble in 
granitic liquids than is water. 


Energy Transfer From Differentiation in Differential Pres- 
sure System Under Non-Equilibrium Conditions, K.O.BEN- 
NINGTON. J of Geology v 68 n 1 Jan 1960 p 110-13. Discus- 
sion by H.RAMBERG of paper indexed in Engineering Index 
1959 p 1013 from Mar 1959 issue. 


Examples of Granitization of Gneisses, M-LHARME. Finland. 
Geologinen Tutkimuslaitos—Bul n 184 Mar 1959 p 41-57, 4 
plates. Examples of granitization of biotite-plagioclase gneisses 
and of quartzite show that granitization is caused by granitic 
melt in which potassium dominates over sodium; migmatitic 
veined gneisses represent intermediate stage in granitization 
process, and they are products of injection of granitic melt ; 
granitization of sodium-poor rocks shows that migration of 
sodium may precede that of potassium in migmatite front. 


Experimental Investigation of Silicate Systems Containing 
Two Volatile Components. Geometrical Considerations, P.J. 
WYLLIE, O.F.TUTTLE. Am J Science v 258 n 7 Summer 1960 
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p 498-517. Effects of volatile materials in addition to water 
on melting temperatures of albite and granite; detailed 
description of PTX model for system albite-water is followed 
by. description of phase spaces, surfaces and lines in TX 
prisms produced by adding second volatile, C, to components 
albite water. 


Fenity i protsessy fenitizatsii vy kontaktovom oreole shche- 
lochnykh i ul’traosnoyvnykh intruzii Khabozerskoi gruppy 
(Kol’skii poluostrov), A.S.SERGEEV. Vsesoyuznoe Mineralo- 
gcheskoe obshchestvo, Zapiski 2nd series pt 88 n 1959 p 430-43. 
Fenites and fenitization in contact aureole of alkaline and 
ultrabasic intrusions of Khabozero group (Kola Peninsula) ; 
principal agents of fenitization were emanations and solutions 
from intrusive body; thermal influence of intrusive; stages of 
fenitization based on changes in mineral and chemical com- 
position. 


High-Pressure Form of Analcite and Free Energy Change 
with Pressure of Analcite Reactions, H.S.YODER, Jr, C.E. 
WEIR. Am J Science v 258A (Bradley Vol) 1960 p 420-33. 
Compressibility of four natural analcites obtained up to 
10,000 atm at 25 C; all specimens show abnormal compres- 
sibility and one exhibits reversible transition at about 8400 
atm; abnormal increase of compressibility with pressure 
usually precedes transition, and it is suggested that similar 
transition lies at higher pressure than those investigated for 
three remaining specimens. 

High Pressure Studies of System Mg2GeO.u-SiOu with Special 
Reference to Olivine-Spinel Transition, F.DACHILLE, R.ROY. 
Am J Science v 258 n 4 Apr 1960 p 225-46. System MgeGeQs- 
Mg2SiO: has been studied to experimental limits of available 
hydrothermal and uniaxial high pressure apparatus ; inversion 
temperature for Mg2GeOs(spinei)-MgeGeOs olivine) equilibrium 
is 810 C at atmospheric pressure; extrapolation places spinel- 
olivine transition for Mg2SiOs at 100,000 plus or minus 15,000 
bars; olivine-spinel transition in mantle of earth does appear 
to be reasonable explanation of seismic and density discon- 
tinuities starting at 400 km. 


Hydrothermal Synthesis and Determination of Equilibrium 
Between Minerals in Subliquidus Region, W.S.FYFE. J of 
Geology v 68 n 5 Sept 1960 p 553-66. Basis of experimental 
determination of mineral stability by synthetic methods; it is 
considered that synthesis alone does not necessarily give true 
picture of equilibrium relations; less frequently used methods 
of determining equilibrium conditions. 

Importance of Reactivity of Solids in Geological-Mineralog- 
ical Processes, J.A-HEDVALL. Chalmers Tekniska Hogskola 
—Handlingar (Chalmers Univ Technology—Trans) n 218 
1959 11 p. Experiments with oxides of mineralogical interest ; 
general survey is made of factors which exert influence on 
chemicophysical activity of solids and on kinetics of diffusion 
processes in powder mixtures; minerals and rocks may be 
formed also through reactions in solid state; effect of pressure 
and of water vapor was studied; in some cases water vapor 
facilitates reactions. 

K petrokhimii ul’traosnovnykh gornykh porod, N.C.SOBO- 
LEV. Akademiya Nauk SSSR, Geokhimiya n 8 1959 p 679-95. 
Contribution to petrochemistry of ultrabasic rocks; chemical 
analyses of ultrabasic rocks and stony meteorites from Soviet 
Union (300 analyses) recalculated for modal mineral com- 
position; serpentinites form from certain ultrabasic rocks ; 
serpentinization involves 2-3% increase in SiOz; ratios of 
olivine and pyroxene in ultra-basie rocks and stony meteorites 
differ. 

K teorii protsessov kontaktovogo metamorfizma, F.K.SHIP- 
ULIN. Geologiya Rudnykh Mestorozhdenii n 3 May-June 1960 
p 5-27. Theory of contact metamorphic processes; contact 
metamorphism near hypabyssal intrusions of gyranitoids is 
considered as process of interaction of relatively “‘dry’’ magma 
with country rock saturated with groundwaters; analysis of 
interaction is made taking into account peculiarities of heat 
and moisture transfer in capillary-porous bodies during heating. 


= 

Keweenawan Lavas of Lake Superior, Example of Flood 
Basalts, W.S.WHITE. Am J Science v 258A (Bradley Vol) 
1960 p 867-74. Lava flows are characterized by volumes that 
may exceed 100 cu mi and by original surface slopes of order 
of 10-20 ft/mi or less; difference in volume alone seems 
adequate to explain number of physical differences between 
Keweenawan flood basalts and those of shield voleanoes with- 
out appeal to differences in composition, volatile content, or 
temperature. 


Metamorphism of Lower Paleozoic Rocks in Vicinity of 
Taconic Range in West-Central Vermont, E.ZEN. Am Mineral- 
ogist v 45 n 1-2 Jan-Feb 1960 p 129-75. Most rocks are argil- 
laceous or arenaceous, of Early Cambrian to Middle Ordovician 
age, and are from Taconic allochthone; regional metamorphism 
was later than emplacement of Taconic allochthone; character- 
istics of most significant mineral assemblages; analysis of 
mineral assemblages indicates that rocks attained chemical 
equilibrium during metamorphism. 


Mineralogy and Petrology of Rodingite Dike, Hindubagh, 
Pakistan, S.A.BILGRAMI, R.A.HOWIE. Am Mineralogist v 45 
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n 7-8 July-Aug 1960 p 791-801. Mineralogy of rodingite in- 
cludes extensive development of prehnite and hydrogrossular 
and dike is traversed by numerous veins of xonotlite; chem- 
istry and mineralogy of rodingite indicate introduction of 
calcium, carbon dioxide and water, and removal of sodium 
and potassium. 


Mineralogy, Geochemistry, and Petrology. US Geol Survey 
—Professional Paper n 400-B 1960 p 461-75. Following group 
of papers included: Spatial Relations of Fossils and Bedded 
Cherts in Redwall Limestone, Arizona, E.D.McKEEK, 461-3; 
Structurally Localized Metamorphisms of Manganese Deposits, 
Aroostook County, Maine, L.PALIDES, 463-5; Migration of 
Elements During Metamorphism in Northwest Adirondack 
Mountains, New York, A.E.J.ENGEL, C.G.ENGEL, 465-70; 
Chilled Contacts and Voleanie Phenomena Associated with 
Cloudy Pass Batholith, F.W.CATER, Jr, 471-3; Role of Im- 
permeable Rocks in Controlling Zeolitic alteration of Tuff, 
A.B.GIBBONS, E.N.HINRICHS, T.BOTINELLY, 473-5. 


Nature of Residual Liquids From Crystallization, with Data 
on System Nepheline-Diopside-Silica, J.F.SCHAIRER, H.S. 
YODER, Jr. Am J Science v 258A (Bradley Vol) 1960 p 273- 
83. In primary phases are diopside, complex nepheline solid 
solutions, carnegieite solid solutions, sodic plagioclases, for- 
sterite, tridymite, and cristobalite; nature of albitediopside 
indicates that no single anhydrous composition can yield liquid 
which join through fractionation produces both silica-rich resi- 
due and nepheline-rich residue; there is reaction relation 
between olivine and diopside. 


Novoe dyumort’erit-korund-andaluzitovoe mestorozhdenie v 
Kazakhstane, V.V.DONSKIKH, N.I.LNAKOVNIK, E.V.PE- 
TROVA. Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 
2nd series pt 88 n 5 1959 p 521-32. New dumortierite-corun- 
dum-andalusite deposit in Kazakhstan; deposit is associated 
with secondary quarzites and volcanics; hematite, quartz and 
rutile are most common; sericite, andalusite, corundum, alunite 
are leading minerals, and ilmenite, diaspore, tourmaline, du- 
mortierite, topaz, and apatite are also found; sequence is: 
tourmaline to dumortierite, and apatite to andalusite, to 
sericite, and quartz. 


Ob osnovakh ratsional’noi klassifikatsii metamorfizovannykh 
karbonatnykh porod, P.P.SMOLIN, Akademiya Nauk SSSR, 
Izvestiya, Seriya Geologicheskaya v 24 n 12 Dec 1959 p 36-53. 
Fundamentals of rational classification of metamorphic car- 
bonate rocks; unified classification based on quantitative min- 
eralogical composition: special emphasis on ratio of carbonates 
to silicates in rocks; proposed classification based on amount 
of carbonate in rock. 


Okolozhil’nye izmeneniya kvartsevykh porfiroy svyazannye 
s redkometal’nym orudeneniem, N.T.SOKOLOVA, V.V.KORO- 
LEV. Akademiya Nauk SSSR, Geokhimiya n 8 1959 p 696-7038. 
Wall rock alteration of quartz porphyries related to rare 
metal ore deposition, and is characterized by introduction of 
much sodium and potassium into rocks; alteration directly 
meered and synchronous with ore deposition, and increases with 
depth. 


Petrology and Metamorphism of Wilmington Complex, Dela- 
ware, Pennsylvania, and Maryland, R.F.WARD. Geol Soc Amer- 
ica—Bul vy 70 n 11 Novy 1959 p 1425-58, map. Complex occupies 
100 sq mi; it consists of banded gneiss comprising mafic bands 
of calcic plagioclase, hypersthene, augite, and commonly horn- 
blende and thick felsic bands of quartz and andesine with 
minor pyroxene; gneiss has been invaded by granite; rela- 
tionship between chemical composition of rocks and mineral 
phases present indicates that central granite body and banded 
gneiss crystallized or recrystallized under granulite facies 
conditions. 


Pressure Solution and Force of Crystallization—Phenom- 
enological Theory, P.K.WEYL. J Geophysical Research v 64 
n 11 Nov 1959 p 2001-25. Phenomena of pressure solution and 
force of crystallization result from removal or deposition of 
mineral matter in region of contact between mineral grains; 
if interstitial water is supersaturated with respect to minerals 
present, precipitation in area of contact will take place as 
long as supersaturation divided by stress coefficient of solubility 
is greater than average effective normal stress between grains ; 
if stress is increased above this limit, pressure solution will 
take place. 


Principle of Diagenetic Facies and Some of its Implications, 
G.H.PACKHAM, K.A.W.CROOK. J of Geology vy 68 n 4 July 
1960 p 3892-407. Chemical reorganization during diagenesis as 
response of rock to its physicochemical environment; physico- 
chemical factors of importance in diagenesis appear to be 
environmental pH-cation concentration, Eh, pressure, and 
temperature; possibility of erecting sequence of diagenetic 
facies. 


Quartz-Coesite Transition, F.R.BOYD, J.L.ENGLAND. J 
Geophysical Research v 65 n 2 Feb 1960 p 1749-56. Quartz- 
coesite transition curve has been determined over temperature 
range 700 to 1700 C in pressure range 20 to 40 kb; equation 
for curve is P = 19.5 + 0.0112T, where P is in kilobars and 
T is in degrees centigrade; quartz could not invert to coesite 
in earth at depths less than about 100 km. 
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Rol alyuminiya vy mineraloobrazovanii pri kristallizatsii os- 
novnykh silikatnykh rasplavoy, G.A-RASHIN,. Akademiya Nauk 
SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 12 Dec 1959 
p 60-8. Role of aluminum in mineral formation during erystal- 
lization of basic silicate melts; displacement of boundary be- 
tween fields of crystallization of pyroxenes and plagioclases ; 
change in chemical composition of pyroxenes ; degrees of 
chemical differentiation during mineral formation with ten- 
deney to monomineral type under conditions of disproportion 
in process of crystallization. 

Role of Oxygen Pressure in Crystallization and Differentia- 
tion of Basaltic Magma, E.F.OSBORN. Am J Science v 257 
n 9 Nov 1959 p 609-47. Two types of crystallization paths in 
iron oxide systems are illustrated by describing equilibrium 
crystallization in fayalite field of system FeO-Fe20s-SiO2; 
examination of crystallization phenomena in quaternary sys- 
tem MgO-FeO-Fe20s-SiOz; tendency for oxygen pressure to 
decrease at slower rate, or remain about constant or actually 
to increase during crystallization of basaltic magma entering 
organic belts instead of decreasing, may be result of higher 
water contents of orogenic magmas. 


Sebl-Yavrskii massiv ul’traosnovnykh i shchelochnykh porod 
i karbonatitov, A.G.BULAKH, N.B.ABAKUMOVA. Sovetskaya 
Geologiya v 3 n 5 May 1960 p 47-60. Sebl-Yavr massif of ultra- 
basic and alkaline rocks and carbonatites; geological and 
petrographical characteristics of massif discovered on Kola 
Peninsula; absolute age of massif is 355-360x10° yr, as deter- 
mined by argon method; olivinite occurs among pyroxenites ; 
rocks of intermediate composition form along olivinite-pyrox- 
enite contact; intermediate periodotites probably are of meta- 
somatie origin and formed during intrusion of pyroxenite. 


Second Report on Cooperative Investigation of Composition 
of Two Silicate Rocks. US Geol Survey—Bul n 1113 1960 126 p 
Following papers included: Chemical Analyses of Granite and 
Diabase, R.E.STEVENS, W.W.NILES, 38-43; Special Study of 
Silica Content of G-1 and W-1 by Combined Chemical and 
Spectrochemical Methods, R.E.STEVENS, A.A.CHODOS, 45-56 ; 
Spectrographic Determinations of Major Constituents of Gran- 
ite G-1 and Diabase W-1, R.H.FILBY, R.K.LEININGER, 57-82 ; 
Report on Trace Constituents in Granite G-1 and Diabase W-1, 
L.H.AHRENS, M.FLEISCHER, 83-111; Lead Content of G-1l, 
F.J.FLANAGAN, 113-26. 


Stability Relations of Grossularite and Hydrogrossularite at 
High Temperatures and Pressures, C.W.F.T.PISTORIUS, G.C. 
KENNEDY. Am J Science v 258 n 4 Apr 1960 p 247-57. 
Equilibrium relations between hydrogrossularite -+ quartz and 
anorthite + wollastonite + water have been determined to 
15,500 bars and 810 C; there is continuous solid solution 
series from grossularite, 83CaO.AloO3.3SiO2, through hydrogyros- 
sularite to hibschite, 3Ca0O.Al203.2Si02.2H20; composition of 
hydrogrossularite, above 500 C and in equilibrium with quartz, 
is determined almost entirely by temperature. 


Stained Slice Method for Rapid Determination of Phenocryst 
Composition of Voleanic Rocks, P.L.WILLIAMS. Am J Science 
v 258 n 2 Feb 1960 p 148-52, plate. Relative abundance of 
six mineral groups can be readily evaluated by area counts, 
with binocular microscope, of etched and stained rock slices; 
method obtains results rapidly and with sufficient accuracy 
to confirm field correlations, as is demonstrated by phenocryst 
study of four tuffs comprising Quichapa formation. 


Subsolidus Relations in System CaCOs-MgCOs-MnCOs, J.R. 
GOLDSMITH, D.L.GRAF. J of Geology v 68 n 3 May 1960 
p 3824-35. System CaCO3-MgCO3-MnCO3 was investigated at 
temperatures of 500, 600, 700, and 800 © and 10 kilobars total 
pressure; three two phase areas and one three phase triangle 
are observed, and additional two phase area is inferred. 


Vozmozhnye puti formirovaniya shchelochnykh magm y geo- 
sinklinal’nykh oblastyakh, B.ILOMEL’YANENKO. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geologicheskaya v 24 n 12 Dee 
1959 p 54-9. Possible ways of formation of alkaline magmas 
in geosynclinal regions; example of Turkestan-Alai region 
indicates that alkaline intrusions may occur in active parts of 
folded regions which conclude evolution of geosyncline; role 
of magmatic solutions in process of granitization; process of 
formation of alkaline magmas. 

Wet and Dry Regional Metamorphism, Q.A.PALM. Geologie 
en Mijnbouw v 39 n 6 June 1960 p 244-52. Water gives way 
to. hydrothermal and pneumatolytie solutions which causes 
migration and redistribution of quartz-feldspathic elements 
during metamorphism leading to formation of “schist-granite 
series’ (wet metamorphism) ; if no water or other volatiles 
are present no large scale redistribution of matter is possible 
and regional metamorphism leads to formation of ‘“schist- 
granulite series” (dry metamorphism), 


Australia. Bigga House Basic Igneous Complex, New South 


Wales, S.M.HASAN. Geol Mag v 96 n 6 Nov-Dec 1959 p 442-52. 
Complex is composed of rocks ranging in composition from 
hornblendites, through meladiorites, to diorites; it is sur- 
rounded by Bigga Granite, which has intrusive relationship 
with basic complex; it is suggested that original rocks of this 
complex were probably of gabbroic composition, and that they 
subsequently assimilated and hybridized to give rise to observed 
rock types. 
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Geology and Petrology of Murrumbidgee Batholith, N.J. 
SNELLING. Geol Soc London—Quarterly J v 115 n 462 Aug 
23 1960 Pp 187-215 (discussion) 215-17, map, plate. Batholith 
is composite body cropping out over area of 550 sqemis it 
intrudes Lower Paleozoic deposits of Tasman geosyncline and 
is probably late Silurian or early Devonian in age; nine 
separate components have been mapped, rock types ranging 
from tonalite to granite sensu stricto; dominant rocks are 
biotite granodiorites; mineralogy and petrogenesis of rocks. 


British Columbia. Relict Dikes in Coast Mountains Near Van- 
couver, B.C., J.A.RODDICK, J.E.ARMSTRONG. J of Geology 
v 67 n 6 Nov 1959 p 603-13, 2 plates. Dikes are essentially 
contemporaneous with formation and evolution of plutonic 
rock; therefore plutonic rock, while it was evolving by meta- 
somatism and recrystallization, was capable of sustaining frac- 
tures; it can be demonstrated that breaks in plutonic rock, 
either faults or joints, were present after intrusion of some 
of dikes and that these breaks have since totally healed by 
recrystallization. 


California. Structure and Petrology of Northeast Part of Soda 
Mountains, San Bernardino County, California, L.T.GROSE. 
Geol Soe America—Bul v 70 n 12 Dee 1959 p 1509-48, map, 
plate. PreCenozoic sedimentary, metasedimentary, and extru- 
sive rocks; intrusive igneous rocks; Precambrian deformation ; 
Middle to Late Mesozoic deformation; regional integration of 
Late Mesozoic deformation ; Cenozoic Soda-Avawatz fault zone; 
regional integration of Late Cenozoic deformation. 


Colorado. Differentiation of Lamprophyre Sill, Northern La 
Plata Mountains, Colorado, J.J.W.ROGERS, J.D.LLONGSHORE. 
Am Mineralogist v 45 n 7-8 July-Aug 1960 p 774-82. Differen- 
tiation trends indicate fractional crystallization of originally 
sodic melt containing pyroxene phenocrysts and inclusions of 
amphibolitic rock; injection and fairly rapid crystallization 
caused abundance of pyroxene to remain approximately con- 
stant; fractional crystallization, however, resulted in increase 
in amount of plagioclose toward center of sill and concurrent 
increase in albite content. 


Mineral Paragenesis of Precambrian Rocks in Tenmile 
Range, Colorado, A.H.KOSCHMANN. Geol Soc America— 
Bul v 71 n 9 Sept 1960 p 1857-70, 8 plates. Metamorphic rocks 
are predominantly felsic; bands, lenses, and irregular bodies 
of mafic rocks rich in biotite, hornblende, and locally in silli- 
manite and garnet, are interlayered with felsic rocks; quartz 
is earliest mineral in metamorphic rocks; it has been partially 
replaced by feldspar; plagioclase formed earlier than micro- 
cline and micas were last of principal minerals to form. 


Great Britain. Aureole of Main Donegal Granite, W.S.PITCHER, 
H.H.READ. Geol Soe London—Quarterly J v 116 n 461 July 8 
1960 p 1-84 (discussion) 34-6, 3 plates. Main Donegal granite, 
intruded into Dalradian metasediments and metadolerites, pro- 
duced wide aureole of contact schists; aureole rocks were 
primarily of low metamorphic grade and, towards granite 
contact, intense new structures and high grade mineral assem- 
blages have replaced regional characters; metadolerites can be 
used for metamorphic correlation; question of controls of 
aluminum silicate formation. 

Garnet-Hornblende-Pyroxene Rock from Glenelg, Inverness- 
shire, M.J.O’HARA. Geol Mag v 97 n 2 Mar-Apr 1960 p 145-56. 
Rock is assigned to eclogite facies by virtue of its density, 
mineral composition, and associations ; its chemical composition 
is that of picrite basalt; comparison with other garnet pyrox- 
ene assemblages suggests that there are no clear differences 
between partition of major and minor elements in these 
minerals at eclogite and granulite facies of metamorphism; 
parageneses in basic and ultrabasie rocks of eclogite facies. 

Gars-Bheinn Ultrabasic Sill, Isle of Skye, D.S.WEEDON. 
Geol Soe London—Quarterly J v 116 n 461 July 8 1960 p 37-50 
(discussion) 50-4, 4 plates. Petrography of marginal rocks, 
main portion of sill, and feldspar rich bands; comparison with 
other igneous bodies showing pegmatitic development; sug- 
gested mechanism of formation of sill. 

Inclined Granitic Pipes in Diorites of Guernsey, R.W.D. 
ELWELL, R.R.SKELHORN, A.R.DRYSDALL. Geol Mag v 97 
n 2 Mar-Apr 1960 p 9-105, plate. Pipe-like bodies of granitic 
composition, occur in certain meladiorites in Guernsey; their 
average diam is 8 in., and they are all similarly inclined; 
some connect downwards with acid vein system; others with 
discontinuous acid. layer; it is considered that pipes were 
formed before meladiorite host rocks had solidified, and that 
their inclination was result of relative movement between rocks 
above and below. 

Minor Acid Intrusions and Dykes of Lamlash, Whiting Bay 
Region, Arran, M.S.RAO. Geol Mag v 96 n 3 May-June 1959 
p 237-46. Characteristics of thin sills and dikes of pitchstone 
and felsite and dikes of crinanite, olivine-dolerite, tholeiites of 
different types, quartz-dolerite, andesite, craignurite-pitchstone, 
felsite and porphyry; importance of contact and deep seated 
hybridization of two magmas of contracting basic and acid 
composition in their formation established. 


Southern Mountains Igneous Complex Isle of Rhum, C.J. 
HUGHES. Geol Soe London—Quarterly J v 115 n 462 Aug 23 
1960 p 111-31 (discussion) 131-8, map, 4 plates. Felsites, ex- 
plosion breccias, intrusive tuffs and granophyre haye been 
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injected along arcuate fracture, 114 mi in diam, with sub- 
sidence of country rock centrally; order of intrusion has been, 
first felsites associated with explosion breccias, followed by 
intrusive tuffs, and finally granophyre; these three phases 
mark increasing depths of formation, 


Guatemala. Formation of Marekanite at El Fiscal, Guatemala, 
P.LJUNGGREN. Geol Mag v 97 n 1 Jan-Feb 1960 p 49-52, 
plate. Outcrop of obsidian pebbles in grey volcanic rock was 
investigated in field and subsequently examined in laboratory 
by means of optical, X-ray, and differential thermal analytical 
methods; results show that grey rock arose from obsidian 
through micro-cracking causing formation of marekanite balls 
surrounded by very brittle grey rock. 


Hawaii. Pahala Ash—Unusual Deposit from Kilauea Voleano, 
Hawaii, G.D.FRASER. US Geol Survey—Professional Paper 
n 400-B 1960 p 354-6. Data on thickness and lithology of 
ash deposited in district layers which lost their identity over 
distance of 30 to 40 mi as coarse particles dropped out; index 
of refraction measurements and chemical analyses confirm field 
evidence that Kilauea is source of Pahala ash. 


Iceland. Zeolite Zones and Dike Distribution in Relation to 
Structure of Basalts of Eastern Iceland, G.P.L.WALKER. 
J of Geology v 68 n 5 Sept 1960 p 515-28. Amygdale minerals 
in Tertiary basalt lavas of eastern Iceland have well marked 
zonal distribution; flat lying zones mapped in field bear no 
relationship to lava stratigraphy and are inferred to be 
approximately parallel to original top of lava pile. 


Ireland. Early Transverse Dykes in Main Donegal Granite, W.S. 
PITCHER, H.H.READ. Geol Mag v 97 n 1 Jan-Feb 1960 
p 53-61. Microtonalite dikes cut across flow banding of Main 
Donegal Granite in direction of important cross joint, yet 
they and their granite host are shown to have crystallized 
together and in same manner as both darker flow bands in 
granite and pelitic xenoliths within it; it is suggested that 
early dikes represent metasomatized pelitic enclave material 
and are not differentiation products of granitic magma. 


Occurrence of Mugearite in Antrim, G.P.WALKER. Geol 
Mag v 97 n 1 Jan-Feb 1960 p 62-4. Mugearite is constant 
member of Tertiary basalt lava series; first occurrence of 
mugearite in Tertiary lava series of Antrim, Ireland. 


Pelitic Hornfelses of Cashel-Lough Wheelaun Intrusion 
County Galway, Hire, B.E.LEAKE, G.SKIRROW. J of Geology 
v 68 n 1 Jan 1960 p 23-40, plate. Pelitic envelope of basic 
and ultrabasic intrusion together with pelitic xenoliths, have 
been studied by field and microscopic examination; it is sug- 
gested that composition of material removed from xenoliths to 
ultrabasic magma had composition resembling, but not iden- 
tical with, that of Daly’s average subalkaline granite, which 
result supports Bowen’s theory of interaction of basic magma 
and pelite. 


Italy. Ignimbrites or Fluidised Tuff Flows on Some Mid-Italian 
Voleanoes, M.G.RUTTEN. Geologie en Mijnbouw v 21 n 11 
Nov 1959 p 396-9. Three Quaternary volcanoes north of Rome 
(Vulsini, Vico and Sabatini) show similar structure; they 
display low, broad cones, mainly formed by massive tuffs and 
tuff breccias with big central crater lakes; their products 
are mainly massive tuff breccias in volume of order of 10 km3; 
these are interpreted as ignimbritic or fluidized tuff flow 
eruptions from central volcanoes. 

Japan. Composition of Main Chemical Components in Rocks 
from Hotoke-iwa Volcanic Body of Mt. Asama, E.MINAMI, 
Y.MATSUI. Tokyo Univ. Earthquake Research Inst—Bul v 38 
pt 2 June 1960 p 291-305. Rocks can be divided into two 
groups; there is some variation in chemical composition even 
among rocks of each group, and this variation can be partially 
explained by variation of content of phenocryst minerals in 
these rocks; two groups of rocks may not be directly related 
and may have had somewhat different course of differentiation. 


Pyroclastic Deposits Distributed on East Foot of Volcano 
Myoko, I.MURAI. Tokyo Univ. Earthquake Research Inst— 
Bul v 38 pt 2 June 1960 p 307-15, 2 plates. Pyroclastic deposits 
are not products of mud flows caused by disruption of eastern 
part of central dome; they may have been result of explosive 
eruptions of central dome followed by discharge of large 
quantity of porous fragmentary materials, descending down 
mountain slope in state of pyroclastic flow. 


Kenya. Mrima Hill Carbonatite, Coast Province, Kenya, G.L. 
COETZEE, C.B.EDWARDS. Geol Soe S Africa—Trans & Proc 
v 62 1959 p 373-94, 1 map, 2 plates. Mrima Hill represents 
carbonatite facies of post-Karroo alkaline province; four 
different types of carbonatite occur at Mrima, mode of occur- 
rence of pyrochlore in carbonatite; distribution of niobium 
in weathered rocks and soils. 


Maryland. Petrology and Structure of Cockeysville Formation 
(Pre-Silurian) Near Baltimore, Maryland, P.W.CHOQUETTE. 
Geol Soe America—Bul v 71 n 7 July 1960 p 1027-52, map, 
2 plates. Formation in sequence of intricately folded carbonate- 
rich metasedimentary rocks 750 ft thick and of pre-Silurian 
age; crystalline metadolomite, caleschist, and calcite marble 
constitute most of Cockeysville; metasomatism in recrystalliz- 
ing sediments was evidently restricted to aureoles around basic 
and granitic dikes. 
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Nevada. Contact Metamorphism in Santa Rosa Range, Nevada, 
R.R.COMPTON. Geol Soc America—Bul v 71 n 9 Sept 1960 
1383-1416, 1 map, 4 plates. Metamorphic rocks of Santa Rosa 
Range represent sequence of sediments that was strongly 
folded, metamorphosed, locally faulted, and intruded by 
granitic stocks; although their compositions are similar, rocks 
developed four combinations of critical minerals in outer and 
intermediate parts of aureoles; rapid rate of heating by -intru- 
sive magma may be most significant characteristic of contact, 
as compared to regional, metamorphism. 

New Mexico. Magnetic Susceptibility and Fusion Data for Some 
Voleanic Rocks From Southwestern New Mexico, J.G.WARGO. 
Geol Soe America—Bul vy 71 n 1 Jan 1960 p 87-9.. Magnetic 
susceptibility measurements have been made on five types of 
rhyolitie rocks, including pyroclastic rocks, flows and welded 
tuffs ; susceptibility values range from 0 to 825x10-® egs units ; 
refractive index of fused rock increases as SiOz content 
decreases. 

New York. Genesis of Gore Mountain Garnet Deposit, New 
York, P.BARTHOLOME. Economic Geology v 55 n 2 Mar- 
Apr 1960 p 255-77. Garnet porphyroblasts have grown in situ 
after period of intense componental movements; available 
chemical data suggest that formation of Barton Mines dark 
ore results from process of metamorphic differentiation taking 
place during period of rising temperature; there is no reason 
to suppose that metasomatic changes have been important. 

Progressive Metamorphism and Granitization of Major Para- 
gneiss, Northwest Adirondack Mountains, New York, A.E. 
ENGEL, C.G.ENGEL. Geol Soc America—Bul v 71 n 1 Jan 
1960 p 1-58, map. Pt 2: Changes in kinds and properties of 
minerals in Adirondack paragneiss are related to progressive 
metamorphism ; presentation of mineral data and assumptions, 
preparation of samples, K feldspar, plagioclase feldspar, bio- 
tite, and garnet; partitioning of elements among minerals; pt 
1 indexed in Engineering Index 1959 p 1015 from Noy 1958 
issue. 

Oregon. Geology of Elkhorn Mountains, Northeastern Oregon 
—2. Willow Lake Intrusion, W.H.TAUBENECK, A.POLDER- 
VAART. Geol Soe America—Bul v 71 n 9 Sept 1960 p 1295- 
1322, 4 plates. Intrusion is funnel-shaped and has sheetlike 
appendage; pluton contains normal metagabbroic rocks, 
rhythmically layered rocks and abnormal banded rocks; layered 
rocks probably formed in oversaturated region, combined with 
intermittent convective and turbulent currents, pt 1 indexed in 
Engineering Index 1959 p 1013 from Oct 1959 issue. 


Petrography. See also Coal—Coking Properties ; Coal—Consti- 
tuents ; Coal Geology ; Diamonds ; Geophysics ; Mineralogy ; Pet- 
rology—Sedimentary. 


Alkaline District of Iivaara, Kuusamo, Finland, M.LEHI- 
JARVI. Finland. Geologinen Tutkimuslaitos—Bul n 185 1960 
70 p, 1 plate. Petrography of alkaline rocks of district and 
chemical analyses of six rocks; chemical composition, optical 
properties, specific gravity and unit-cell dimensions of nephe- 
line, sulphatic cancrinite, pyroxene and iivaarite; chemical 
composition, optical properties and specific gravity of pectolite, 
biotite, sphene and apatite; unit-cell dimensions and refractive 
index of sodalite and analcite. 


Chemical Analyses of Rocks with Petrographic Microscope, 
G.M.FRIEDMAN. Am Mineralogist v 45 n 1-2 Jan-Feb 1960 
p 69-78. Chemical composition of granite (G-1) was cal- 
culated from quantitative mineralogical analyses of petro- 
graphic thin sections; percentages of major constituents, 
SiOz, AlOs, Fe2Os, FeO, MgO, CaO, NazO and K:0 were 
computed; arithmetic mean of percentage of each constituent 
determined by chemical analyses agrees closely with analysis 
calculated from mode. 


Classification of Volcanic Breccias, R.V.FISHER. Geol Soc 
America—Bul v 71 n 7 July 1960 p 978-81. Voleanic breccias 
are grouped into three major categories based upon process 
of fragmentation: autoclastic, pyroclastic, and epiclastic. 


Co-Existing Pyroxenes: Some Causes of Variation and 
Anomalies in Optically Derived Compositional Tie-Lines, with 
Particular Reference to Charnockitic Rocks, A.F.WILSON. 
Geol Mag v 97 n 1 Jan-Feb 1960 p 1-17. Available data from 
charnockitic rocks suggest that major cause of variation in 
optically derived compositional tie-line trends of co-existing 
pyroxenes is related to geothermal history of rocks concerned ; 
it may yet be possible to subdivide granulite facies, and also 
to detect mineral instability by critical study of tie-line trends. 


Composite Sill of Rudh’ an Eireannaich, Skye, D.S.BUIST. 
Geol Mag v 96 n 3 May-June 1959 p 247-52. Sill is composed 
of basalt and felsite with narrow hybrid zones between them; 
petrography of rocks is accompanied by chemical and spec- 
trographic data. 


Contact Printing of Drill Cores, W.C.KELLY. Economic 
Geology v 55 n 6 Sept-Oct 1960 p 1303-5. Chemical print is 
made on surface of core; glossy photographie paper after 
removal of silver salts is used; paper is next impregnated with 
nitric acid or aqua regia; contact of 15 to 30 sec will suffice 
for minerals of moderate solubility. 
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Criteria for Recognition of Laharic Brecias, Southern Cas- 
cade Mountains, Washington, R.V.FISHER. Geol Soe America 
—Bul v 71 n 2 Feb 1960 p 127-32. Comparison of properties 
of laharic (voleanie mudflow) and pyroclastic breccias Jeads 
to conclusion that two voleanic breccias near Mt. Rainier, 
Wash, originated as lahars; two volcanic breccia deposits are 
typical of many breccias within thick andesitie series (Eocene- 
Oligocene), suggesting that rapid denudation of nearby vol- 
canoes was important in accumulation of lower Tertiary 
andesitic material within southern Cascade Mountains of 
Washington. 

Die aeussere Gestalt kristallographischer Verzwilligungen in 
Gruppendarstellung, H.LHERITSCH. Tschermaks Mineralogische 
u Petrographische Mitteilungen v 7 n 3 1960 p 246-59. External 
form of crystal twins represented as series. 

Flame Photometric Determination of Sodium and Potassium 
in Rock Samples (G-I, W-I), AAANDO, E.OMORI, T.YAMADA. 
Japan. Geol Survey—Bul v 10 n 8 Aug 1959 p 1-10. Sample of 
refractory materials is first treated with decomposition method ; 
then alkali metals are determined by means of flame photom- 
etry ; materials are limited to silicates of igneous rock samples ; 
effect of main chemical components, except alkali metals, 
mutual interference of alkali metals, and acid effect; com- 
bination effect ; compositional change effect in rock samples. 


Igneous Rocks of Pendleton County, West Virginia, T.E. 
GARNER, Jr. West Virginia. Geol & Economie Survey— 
Report Investigations n 12 June 1956 (received Apr 1960) 31 p. 
Petrography of 12 varieties of igneous rocks, correlation with 
dykes in Virginia, age, igneous history, origin of magma, mode 
of emplacement, and economic considerations; localities and 
geometry of igneous rock bodies; average mineralogical com- 
positions of rocks. 

Ignimbrite in Kilchrist Vent, Skye, P.S.RAY. Geol Mag 
vy 97 n 3 May-June 1960 p 229-38, 1 plate. Ignimbrite steeply 
intrusive into basaltic agglomerate shows flow. structure 
parallel to walls, flow being similarly expressed by elongation 
and alignment of constituent shreds of devitrified glass and 
pumice lapilli; fragments of basalt, derived from vent ag- 
glomerate, are sometimes also drawn out in direction of flow. 


New Method of Plotting Chemical Analyses of Basaltic 
Rocks, K.J.MURATA. Am J Science v 258A (Bradley Vol) 
1960 p 247-52. Diagrams are obtained by plotting percent 
CaO, MgO, or NazO + K2O against AlzOs/SiO2 weight ratio; 
diagrams show tholeiitic and alkalic series of basaltic rocks 
nicely separated and parallel in their variations; fractional 
crystallization of clinopyroxene appears to be principal mech- 
anism by which tholeiitic magmas are converted to alkalic 
magmas. 


O pervoi nakhodke kimberlitoy na Aldane, G.P.SHILINA, 
S.M.TSEITLIN. Sovetskaya Geologiya v 2 n 10 Oct 1959 p 
132-6. First discovery of kimberlite in Aldan region; first 
kimberlite dike was discovered after study of mineral com- 
position of deluvial and eluvial deposits; pyrope, chromium 
diopside, and ilmenite served as guides in location of kimber- 
lite source rock; chemical and mineralogical composition of 
Aldan kimberlite is compared with diamondiferous kimberlite 
of Yakutiya. 

Ob oshibkakh izmereniya na fedorovskom stolike, svyazan- 
nykh s dvuprelomleniem steklyannykh segmentov, A.S.MAR- 
FUNIN. Akademiya Nauk SSSR, Izvestiya, Seriya Geologiche- 
skaya v 24 n 11 Nov 1959 p 93-8. Errors in measurements by 
means of universal (Fedorov’s) stage, related to birefringence 
of glass segments. 


Petrography of Some Erratics From Cape Royds, Ross Island, 
Antarctica, D.STEWART. Am Mineralogist v 44 n 11-12 
Nov-Dec 1959 p 1159-68. Study of suite of rocks collected by 
British Antarctic Expedition 1907-9; of 169 thin sections exam- 
ined, 163 are of erratics; igneous specimens constitute ap- 
proximately 80% of collection, and may be described as typical 
East Antarctica rocks. 


Reflectivity Measurements With Hallimond Visual Micro- 
photometer, B.F.LEONARD. Economic Geology v 55 n 6 Sept- 
Oct 1960 p 1306-12. Essential elements of microphotometer ; 
comparison of reflectivity values for opaque minerals; repro- 
ducibility of reflectivity measurements. 


Selective Staining of K-Feldspar and Plagioclase on Rock 
Slabs and Thin Sections, E.H.BAILEY, R.E.STEVENS. Am 
Mineralogist v 45 n 9-10 Sept-Oct 1960 p 1020-5. New method 
of selectively staining plagioclase etched with hydrofluoric 
acid, dipped into solution of barium chloride, and treated with 
solution of potassium rhodizonate; plagioclase feldspars other 
than. pure sodium feldspar are stained brick red by barium 
rhodizonate; this procedure is combined with cobaltinitrite 
staining of K-feldspar yellow and plagioclase red on polished 
rock surfaces and uncovered thin sections. 


So-called “Yakuno Intrusive Rocks” in Maizuru District 
Japan, S.IGI. Japan, Geol Survey—Bul v 10 n 12 Dee 1959 
p 17-25, 12 plates. Four characteristic rock groups are dis- 
tinguished in two subzones of Yakuno intrusives; northern 
group consists of granite, diabase and metamorphies ; prin- 
cipal southern group consists of amphibolites; subordinate 
southern group consists of diabase and gabbro with mudstone ; 
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Seie rocks wakes tectonic lines consists of ser- 
inized ultrabasie rocks, hornbl i (Ox i 
EEC Teh bathe endite and pyroxene gabbro. 
Untersuchungen an_stengeligem Quarz eines Schriftgranites 
von Zwiesel, Bayern, HLHERITSCH, U.HOELLER. Tschermaks 
Mineralogische u Petrographische Mitteilungen v 7 n 3 1960 
p 200-3. Study of columnar quartz in graphic granite from 
Zwiesel, Bavaria ; optical and X-ray studies show that quartz 
columns maintain their optical rotations and orientation along 
distance of several em. 
Origin of Pillow Structure in Early Precambrian Lavas 
of Western Quebec, M.E.WILSON. J of Geology v 68 n 1 
Jan 1960 p 97-102. Problems of cause of lava globulation, slow 
deposition of globules as shown by supporting crust on under- 
lying pillows, and presence of pillows in some lava flows and 
their absence in part or all of others; lava probably breaks 
up into globules about in same way that oil globulates when 
mingled with cold water. 


See also Clay ; Coal Geology ; Geology—California ; 
Geology—Sedimentation ; Geology—Stratigraphy. 


Carbonate Replacement of Detrital Crystalline Silicate Miner- 
als as Source of Authigenie Silica in Sedimentary Rocks, T.R. 
WALKER, Geol Soe America—Bul v 71 n 2 Feb 1960 p 145- 
52. Investigations of three different rock suites indicate that 
authigenic siliceous features commonly occur in or near strata 
that contain partially to completely replaced silicate grains; 
association implies genetic relationship and suggests that silica 
released by carbonate replacement may be important source 
of authigenic silica in some sedimentary rocks. 


Chemical Composition of Sandstones, G.V.MIDDLETON. 
Geol Soe America—Bul v 71 n 7 July 1960 p 1011-26. Study 
of 168 chemical analyses with more than 5% Al2Os; analyses 
divided on tectonic basis into taphrogeosynclinal, eugeosyn- 
elinal, and others (mainly exogeosynclinal) ; histograms for 
seven major oxides and variation diagrams for K20/Na20 and 
alkalies/AlzO3 indicate that tectonic associations group to- 
gether clans of chemical analyses which differ significantly 
from each other. 


Classification of Arenites, K.A.W.CROOK. Am J Science 
v 258 n 6 June 1960 p 419-28. New QFR diagram is introduced 
having quartz, feldspar, and rock fragments plus other labiles 
as parameters; nongenetic classes of labile arenites recognized 
are feldspathic, lithofeldspathic, feldspatholithic, and lithic; 
two classes of sublabile arenite are recognized, feldspathic 
sublabile arenite and lithic sublabile arenite; use of 
‘feldspathic sandstone/arenite/wacke’ as descriptive of subla- 
bile arenites should be discontinued. 


Contribution Francaise a l’étude de la dolomitisation, B.GAR- 
REAU, O.L.de CHARPAL, L.MONTADER, Y.G.GUBLER, 
P.E.ROUGE, G.A.BARON, J.H.FAVRE. World Petroleum Con- 
gress, Fifth—Proec New York, NY June 1959 See I p 53-78 
(discussion) 79-80. French contribution to study of dolomitiza- 
tion; dolomitization and problems of reservoir in Parentis; 
areal distribution of dolomite in reservoir; research on dolomi- 
tization of structural origin; chemical, mineralogical and 
granulometric relations between limestone and dolomite; role 
of physico-chemical factors in synthesis of dolomite. 


Frequency Distributions in Accessory Mineral Analysis, J.C. 
GRIFFITHS. J of Geology v 68 n 4 July 1960 p 353-65. 
Counts to determine frequency distributions of occurrence of 
accessory heavy minerals in sediments may lead to binomial, 
Poisson, or negative binomial distributions ; conditions leading 
to those distributions. 


K-Feldspar Content of Jurassic and Cretaceous Graywackes 
of Northern Coast Ranges and Sacramento Valley, California, 
E.H.BAILEY, W.P.IRWIN. Am Assn Petroleum Geologists— 
Bul v 43 n 12 Dee 1959 p 2797-2809. Study of several hundred 
specimens indicates that K-feldspar content is helpful in 
correlating or distinguishing Jurassic and Cretaceous rocks, 
and sheds light on geologic history of western California; in- 
crease of K-feldspar with decreasing age of rocks of Sacra- 
mento Valley is attributed to changes in source area, which 
is believed to be Klamath Mountains and Sierra Nevada. 


.Limestone Peels, F.W.BEALES. Alberta Soc Petroleum Ge- 
ologists—J v 8 n 4 Apr 1960 p 132-5. Preparation of specimen, 
etching of surface with acid, placing peel on acetate film, 
deciding etching “exposure time”, and removing peel; applica- 
tions of technique. 

Ludlovian Biotite-Bearing Bands, E.V.TUCKER. Geol Mag 
vy 97 n 3 May-June 1960 p 245-9. Allogenic biotite flakes, 
together with fish and conodont remains, are concentrated 
jnto bands at particular horizons within Upper Ludlovian 
rocks of Woolhope and other Welsh Borderland areas, and 
are present but more scattered within Aymestry Limestone 
and Dayia beds; metamorphic rocks of Malvernian type ap- 
pear to have provided source of biotite. 


Mudstone Inclusions in Salopian Conglomerates from County 
Clare, J.A.WEIR. Geol Mag v 97 n 4 July-Aug 1960 p 2838-8. 
Mudstone inclusions in graded greywacke conglomerates are 
considered to have been formed by fracture of conglomerates 
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in course of slumping shortly after deposition and infilling 
of resulting cavities by mud derived from underlying beds on 
slope with northerly inclination of 10°, 


Petrology of Fountain and Lyons Formations, Front Range, 
Colorado, J.F.HUBERT. Colorado School Mines—Quarterly 
v 55 n 1 Jan 1960 242 p. Sedimentary history based on stra- 
tigraphy, lithology, and petrography; study shows volumetric 
importance of transitional feldspathic quartzites intermediate 
between arkose and orthoquartzite composition; “ZTR index,” 
combined percentage of zircon, tourmaline, and rutile among 
nonopaque heavy minerals, is proposed as measure of degree 
of modification of nonopaque heavy mineral assemblages of 
quartzose sandstones. 


Petrology of Pennsylvanian Sandstones and Conglomerates 
of Ardmore Basin, L.JACOBSEN. Oklahoma. Geol Survey— 
Bul n 79 May 15 1959 144 p, Nonarkosie conglomerates occut 
at 20 or more statigraphie levels in Dornick Hills, Deese, and 
Hoxbar groups, they are present as wedge shaped units of 
rock which thin toward center of basin and thicken toward 
margins ; conglomerates are interpreted as fan shaped basin 
margin accumulations which were localized by fault controlled 
topography ; four types of sandstone are recognized ; conditions 
of sedimentation. 


Siliceous Constituents of Chert, W.E.SMITH. Geologie en 
Minjnbouw v 39 n 1 Jan 1960 p 1-8. Opal is normally not 
present in chert, dominant siliceous constituent being micro- 
erystalline or cryptocrystalline quartz; this quartz can be 
termed chalcedony when possessing certain anomalous optical 
properties which appear to be due to varying concentrations of 
submicroscopic, fluid filled cavities (cryptopores) ; survey of 
siliceous constituents encountered in British cherts is given 
and classification and terminology proposed. 


Simplified Limestone Classification, K.H.WOLF. Am Assn 
Petroleum Geologists—Bul v 44 n 8 Aug 1960 p 1414-16. Clas- 
sification includes six allochemical grain types characterized 
by three types of allochemical grain percentage. 


X-Ray Diffraction Study of Orientation in Chattanooga 
Shale, E.N.SILVERMAN, T.F.BATES, Am Mineralogist v 45 
n 1-2 Jan-Feb 1960 p 60-8. X-ray diffraction technique used to 
obtain quantitative measure of degree of orientation of (001) 
planes of 10 A illite and mica flakes in 58 samples from drill 
core taken from Chattanooga shale; evaluation of data with 
respect to uranium content of samples shows that there is no 
significant correlation between concentration of element and 
this particular measure of texture of rock. 


South Africa. ‘Floor’ of Bushveld Igneous Complex and Its 
Relationships, With Special Reference to Eastern Transvaal, 
J.WILLEMSE. Geol Soe S Africa—Trans & Proce v 62 1959 p 
XXI-LXXX, 1 map, 4 tables, 3 plates. Bushveld Complex is 
considered to be funnel intrusion complex emplaced in stable 
continental shield; it seems more reasonable to explain 
diversity of rock types by differentiation in venue of emplace- 
ment and assimilation to some extent than to relegate their 
origin to abyssal processes which are difficult to appraise. 


Geology Around Durite Pipe on Driekop (Eastern Transvaal), 
R.O.HECKROODT. Geol Soc § Africa—Trans & Proc v 62 1959 
p 59-73 1 map, 1 plate. Pyroxenite and chromite bands were 
emplaced during variation in mineralogical composition, and 
pegmatite feldspathic pyroxenite; periodotitic subphase fol- 
lowed and is represented in area by dunite pipe and serpen- 
tinite occurrence; differentiation in depth, rather than dif- 
ferentiation in situ, is held responsible for great petrographic 
variation of rocks in area. 


Geology of Upper Magaliesberg Stage and Lower Bushveld 
Complex in Vicinity of Steelpoort, S.A-LHIEMSTRA, W.J.van 
BILJON. Geol Soc S Africa—Trans & Proc v 62 1959 p 239- 
55, 1 map, 1 plate, In vicinity of Steelpoort, Eastern Transvaal, 
basal rocks of Bushveld Complex, seem to transgress across 
rocks of Upper Magaliesberg Stage, in “Steelpoort Bulge’’; 
“bulge” is result of folding; rocks of Critical Zone, spotted 
anorthosite, bronzitite, chromitite and Merensky Reef, are 
shown to transgress across older rocks and have also, to lesser 
extent, been affected by folding. 


Khale Dolerite Sheet, H.V-EALES. Geol Soe S Africa— 
Trans & Proce v 62 1959 p 81-109 (discussion) 111, 2 plates. 
Dolerite forming Khale sheet, Bechuanaland, contains lenses 
of coarse-grained dolerite pegmatite; plagioclase feldspar is 
described with special reference to variations in grain size, 
features of zoned crystals and possible causes of distinctive 
brown clouding seen in thin section; both pigeonite and augite 
occur in medium-grained rock and dolerite pegmatite, and as 
phenocrysts in fine-grained marginal dolerite; zoning of 
pyroxenes. 


Pre-Karroo Igneous Complex at Trompsburg, Orange Free 
State, Revealed by Drilling Exploration, R.J.ORTLEPP. Geol 
Soe S Africa—Trans & Proc v 62 1959 pp 33-58 1 map, 3 
plates. Igneous mass, instrusive into marble (probably of 
Transvaal age) was revealed at depth of more than 3500 ft; 
pluton has radius of 15 mi; igneous rocks consist of gabbro, 
anorthosite, melanocratic gabbro, olivine gabbro, troctolite, 
titaniferous magnetite bands (confined to troctolite) and 
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granite; chemical analyses of rock types; physicochemical con- 
ditions of crystallization and high Fe2Os content. 


Structure of Mafic Portion of Bushveld Igneous Complex, 
C.A.COUSINS. Geol Soe S Africa—Trans & Proc v 62 1959 p 
179-89 (discussion) 191-201, 1 map. Geological and geophysical 
evidence support view that mafic exposures of Bushveld Ig- 
neous Complex are not structurally part of lopolith but con- 
sist of two deep curved troughs of mafic rocks having superfi- 
cial structure; interpretation of gravity anomalies suggests 
that troughs of mafic rocks may have dike-like central feeders. 


Vitrification of Arkose by Karroo Dolerite Near Heilbron, 
Orange Free State, P.B.ACKERMANN, F.WALKER. Geol Soc 
London—Quarterly J v 115 n 463 Oct 25 1960 p 239-53 (dis- 
cussion) 253-4, plate. 50 ft sill of Karroo dolerite has fused 
overlying Ecca Series arkose to dark buchite; progressive 
vitrification accompanied by mineralogical changes may be 
traced towards contact at which hybridism between dolerite 
and vitrified sediment has taken place locally. 


South Dakota. Petrology of Several Pegmatites in Keystone 
District, Black Hills, South Dakota, P-M.ORVILLE. Geol Soc 
America—Bul v 71 n 10 Oct 1960 p 1467-90. Three pegmatites 
of simple mineralogy and lacking concentric zoning, occur 
within Precambrian quartz-mica schist and are peripheral to 
Precambrian Harney Peak granite; pegmatites are of very 
similar average modal and chemical compositions; samples of 
Harney Peak granite have compositions close to those of 
pegmatites; pegmatites and granite are believed to have 
been intruded as magma derived from common source. 


Soviet Union. Gabbro-pegmatity v piroksenitakh gory Sinei na 
Srednem Urale, E.D.ANDREEVA. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geologicheskaya v 24 n 9 Sept 1959 p 40-52. 
Gabbro-pegmatites within pyroxenites of Sinyaya mountain 
in Middle Urals; geological position, structure, composition, 
and genesis of ultrabasic pegmatites. 


Izuchenie formy i razmeroy Kempirsaiskogo ul’traosnov- 
nogo massiva, A.A.NNEPOMNYASHCHIKH. Sovetskaya Geolo- 
giya v 2 n 9 Sept 1959 p 112-23. Study of shape and size of 
Kempirsay ultrabasic massive; massive is conformable differ- 
entiated intrusive deposit; shape of massive and law govern- 
ing distribution of high and low-grade chromite within deposits. 


K metamorfizmu ksenolitoy v kimberlitakh Vostochnoi Sibiri, 
A.P.BOBRIEVICH. Vsesoyuznoe Mineralogichesko Obshchestvo, 
Zapiski 2nd ser pt 88 n 2 1959 p 199-201, 2 plates. Met- 
amorphism of xenoliths in kimberlites of eastern Siberia; 
evidence of development of skarn at contact of kimberlite and 
limestone. 


Karsakpaiskii massiv shchelochnykh i nefelinovykh sienitov 
i ego polozhenie v tektonicheskoi strukture, T.G.PAVLOVA. 
Akademii Nauk SSSR, Izvestiya, Seriya Geologischeskaya v 24 
n 10 Oct 1959 p 78-91. Massif of alkaline and nepheline 
syenites of Karsakpai and its position within tectonic struc- 
ture; role of albitization phenomena in formation of these 
rocks; genetic relation of alkaline rocks to granites. 


Kokpektinskii pogrebennyi ul’traosnovnoi massiv k yugu ot 
Mugodzhar, R.G.GARETSKII, A.L.YANSHIN. Razvedka i 
Okhrana Nedr v 25 n 7 July 1959 p 9-13. Buried massif of ul- 
trabasic rocks of Kokpekty, south of Mugodzhary Mountains; 
massif is covered by Mesozoic and Cenozoic sediments and 
evidently represents southern continuation of chromite bearing 
massifs, such as Kempirsai; principles of further explorations. 


Ksenolity v vulkanicheskikh porodakh raiona Chernoi Gory 
v Zakarpat’e, V.V.ZOLOTUKHIN. Vsesoyuznoe Mineralogi- 
cheskoe Obshchestvo, Zapiski 2nd series pt 89 n 1 1960 p 87-45. 
Xenoliths in voleanie rocks of Chernaya Gora region of Trans- 
carpathia; hornfels xenoliths in olivine dacite vary from 
several mm to 15 cm in diam and have sharp contacts with 
enclosing rock; constituent minerals are biotite, spinel, chon- 
drodite, sillimanite, quartz, orthoclase, plagioclase, magnetite 
and hypersthene; rock appears to be effusive analog of pyrox- 
enite which is neither ultrabasic or basic in composition. 


Malye intryzii gory Dzhuga i basseina rek Kishi i Bezymyan- 
noi, V.M.AYANOV. Akademii Nauk SSSR, Izvestiya, Seriya 
Geologicheskaya v 24 n 10 Oct 1959 p 92-9. Minor intrusions 
of Dzhuga Mountain in basins of Kishi and Bezymennaya 
rivers ; oldest rocks are pre-Lower Permian and evidently pre- 
Middle Carboniferous granitoids ; latter are intruded by diorites, 
quartz diorites, granodiorites, and granites; barite and base 
metal mineralization is associated with granites; copper oc- 
curs in granodiorites and granites; barium content increases 
from medium to acid rocks. 


Metamorfizm zon rasslantsevaniya i glubinnykh razlomoy v 
raione Kachkanarskogo gabbro-periodotitovogo massiva na 
Urale, V.A.RESHIT’KO. Sovetskaya Geologiya v 2 n 12 Dec 
1959 p 24-39. Metamorphism of schistosity zones and deep- 
seated fractures in region of Kachkanar gabbro-peridotite 
massif in Urals; in eastern zone of crystalline schists, upper 
horizons, which outcrop more easterly than older horizons, are 
more metamorphosed; in addition to regional and contact 
metamorphism, metamorphism of schistosity zone is added. 


Novye dannye o granitoidakh Glavnogo khrebta na severo- 
zapadnom Kavkaze, V.V.SVIRIDOV. Akademii Nauk SSSR, 
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Izvestiya, Seriya Geologicheskaya v 24 n 8 Aug 1959 
p 50-66. New data on granitoids of main range in northwest- 
ern Caucasus ; relation between deposits of Lower Carboniferous 
age, ancient rocks, and separate intrusive members of com- 
plex of granitoids. 

O kalievom metasomatoze vy granitakh yugo-vostochnoi Tuvy, 
V.P.EREMEEV. Akademii Nauk SSSR, Izvestiya, Seriya Geolo- 
gicheskaya v 24 n 10 Oct 1959 p 100-6. Potassium metasomatose 
in granites of southeastern Tuva; petrographic study indicates 
that after consolidation of post-Cambrian and pre-Devonian 
granites alteration due to autometasomatose resulted in| re- 
placement of plagioclase by microcline; evidence of zoning. 


O kalievykh polevykh shpatakh devonskikh granitoidoy Tsen- 
tral’nogo Kazakhstana, P.N.SOBOLEV. Sovetskaya Geologiya 
vy 2 n 11 Nov 1959 pv 124-30. Potash feldspars in Devonian 
granitoid intrusions of central Kazakhstan; author has estab- 
lished that diverse potash-feldspars are characteristics of dif- 
ferent phases of penetration of rocks of same complex; de- 
pendence between geological conditions of formation of in- 
trusion and degree of uniformity of potash-feldspar. 


O protsessakh izmeneniya vy vulkanicheskikh porodakh Zakar- 
pat’ya, V.V.ZOLOTUKHIN. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geologicheskaya vy 24 n 11 Nov 1959 p 15-20. Alteration 
processes in voleanie rocks of Transcarpathians; study of 
spherical bodies represented by clayey material within rela- 
tively fresh hypersthene andesites reveals that this phenomenon 
is not of supergene origin. 


O Zardalekskom shchelochnom komplekse (Alaiskii Khrebet), 
N.F.SHINKAREV, G.A.IL’INSKII, L.L.PERCHUK. Vsesoyuz- 
noe Mineralogischeskoe Obshchestvo, Zapiski 2nd series pt 89 n 
1 1960 p 26-36. Zardalek alkaline complex (Alai Range) ; gen- 
eral geological setting and structure; first intrusive phase con- 
sisted of gabbro and monzonite, second phase of syenite, third 
of nepheline syenite, and dike phase which consists of peg- 
matitic and porphyritic rocks ; mineralogical analyses of rocks; 
compositions plotted on phase diagrams; genesis of complex. 


Ob osadochnykh polevoshpatovykh porodakh vy otlozheniyakh 
nizhnei krasnotsvetnoi tolshchi nizhnei permi na Severnom 
Kavkaze, S.D.LEVINA. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geologischeskaya v 24 n 11 Nov 1959 p 31-43. Sedimen- 
tary feldspar rocks in Lower Permian red beds in northern 
Caucasus; fixation of silica under conditions of excess sodium 
ions, and consecutive recrystallization during diagenesis results 
in formation of albite-bearing sediments. 


Osnovnye cherty istorii razvitiya magmatizma Tuvy, T.N. 
IVANOVA. Sovetskaya Geologiya v 2 n 11 Nov 1959 p 29-44. 
Basic features of history of development of magmatic proc- 
esses in Tuva region; magmatic manifestations of Cambrian 
are related to formation of structures of first order belonging 
to greenstone and Flysch geosyncline type; magmatic proc- 
esses of Ordovician and Silurian ore characterized by effusives 
of acid and intermediate lava followed by subvoleanie intru- 
sions of same compositions; later stage of second ge syncline 
development is characterized by intrusions of alkaline rocks. 


Osobennosti razvitiya vo vremeni metamorficheskikh gornykh 
porod na territorii SSSR, S.P.SOLOV’EV. Vsesoyuznoe Minera- 
logicheskoe Obshchestvo, Zapiski 2nd series pt 88 n 6 1959 p 
637-54. Main features of development in time of metamorphic 
rocks of Soviet Union; rocks are considered on basis of divi- 
sion into regional metamorphic and contactmetasomatic rocks; 
principal characteristics of rocks for geologic ages and their 
relation with respect to depth of formation and composition 
of magmatic bodies; variations in development through time. 


Petrokhimicheskie osobennosti mezozoiskikh i kainozoiskikh 
vulkanichskikh porod vostochnogo sklona yuzhnogo Sikhote- 
Alinya, E.V.BYKOVSKAYA. Vsesoyuznoe Mineralogicheskoe 
Obshchestvo, Zapiski 2nd series pt 89 n 2 1960 p 195-207. 2 
plates. Petrochemical properties of Mesozoic and Cenozoic vol- 
canie rocks of eastern slope of Southern Sikhota-Alin; vol- 
canic-rocks found to be intermediate between Hast Asian alka- 
line and Pacific Ocean calc-alkaline rocks; mineralogical- 
chemical composition, accessory minerals, and trace-elements 
indicate that volcanic rocks periodically arose from different 
magmatie chambers. 


Shchelochnye pegmatity massiva Afrikanda, E.A.BAGDA- 
SAROV. Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 
2nd series pt 88 n 8 1959 p 261-74. Alkaline pegmatites of 
Afrikanda Massif ; massif is located in western part of Kola 
Peninsula, is represented by nepheline pyroxenite and pyroxe- 
nite, and contains in its central part pegmatite veins formed 
from relic material enriched in Fe,Ti,Na,K, Ca and Al. 


Tanganyika. Outline of Geology of Kapalagulu Complex, 


Kungwe Baye, Tanganyika Territory, and Aspects of Evolution 
of Layering in Basic Intrusives, C.van ZYL. Geol Soc $ Africa 
—Trans & Proc v 62 1959 p 1-31 2 plates. Complex is sill-like 
to lopolithic, is intrusive into Basement System (Archaean) ; 
three principal zones are: basal zone of bronzite picrite, zone 
of banded olivine hyperite, and zone, in which most common 
rocktype is hyperite ; this phenomenon may arise from periodic 
undercooling or metastability of magma, and consequent 
rhythmic generations of crystals. 
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PETROLOGY—Continued 


Uganda. On Petrology and Mineralogy of Some Alkaline Vol- 
canic Rocks of Toror Hills, Mt. Moroto, and Morulinga in 
Karamoja, Northeastern Uganda, K HYTONEN. Finland. Geolo- 
ginen Tutkimuslaitos—Bul n 184 Mar 1959 p 75-132, 2 plates. 
Five rock analyses and nine mineral analyses (nepheline, alkali 
feldspar, three clinopyroxenes, basaltic hornblende, two olivines 
‘iddingsite’) are presented; special attention is given to crys- 
tallization history of Toror Hills tinguaites; rocks are of 
Tertiary age. 

Venezuela. High-Temperature Alpine-Type Peridotite from 
Venezuela, D.B.MacKENZIE. Geol Soc America—Bul v 71 n 
3 Mar 1960 p 303-17, 2 maps, 2 plates. Tinaquillo peridotite is 
south dipping tabular mass of intensely crushed and foliated 
dunite; near intrusion gneisses have been contact metamor- 
phosed by dunite; large tabular masses of gabbroic composi- 
tion within peridotite are interpreted as inclusions of contact 
metamorphosed country rock; structure and composition of 
pyroxene and garnet minerals in contact rocks indicate that 
temperature of intrusion was between 800 C and 1000 C. 

PHARMACEUTICALS. See Drug Products. 


PHASEMETERS. See Electric Measuring Instruments; Radio 
Measuring Instruments. 


PHASOTRON. See Accelerators—Betatron. 
PHENOL 


See also Coal Tar; Industrial Wastes—Phenols; Liquid Fuels 
—Synthetic; Petroleum Products—Chemicals. 


Counter-current Distribution Studies of Phenols: Pt 1— 
Separation of Phenol Homologues from Low Temperature Tars, 
N.C.SAHA, N.G.BASAK. J Sci & Indus Research v 19A n 8 
Aug 1960 p 379-84. Semi-automatic 50-tube glass counter-cur- 
rent distribution apparatus, using cyclohexane-aqueous meta- 
silicate, has been found to be suitable not only for qualitative 
separation but also for quantitative estimation of organic mix- 
tures which are difficult to separate; technique may be useful 
for limited fractionation, resolution, characterization and 
estimation of compounds present in tar acids from any source. 


Industrial Experiments on Recovery of Phenols from Gas 
Liquor, F.NOJI, M.INOGUCHI, E.KOSAKA. Fuel Soc Japan — 
J v 39 n 394 Feb 1960 p 118-26. Contamination of waste water 
from modern industrial plants has great social consequences ; 
pilot plant was constructed at iron and steel works which is 
capable of treating 500 liters per hr of gas; experimental 
information on optimum operating conditions of extraction 
process using solvents. 


Phenol by Cumene Route. Indus Chemist v 36 n 423 May 
1960 p 215-19. Description of process used at British Hydro- 
carbon Chemicals, Grangemouth, Scotland which is based on 
two reaction stages: oxidation of cumene (isopropylbenzene) 
with molecular oxygen to cumene hydroperoxide, and decom- 
position (cleavage) of this hydroperoxide in acid medium to 
yield phenol and acetone; cumene is made by alkylation of 
benzene with propylene; plant produces 13,000 tons/yr of 
phenol and 7500 tons/yr of acetone. 


Synthesis of Phenol from Benzene: Pt 1—Synthesis of 
Chlorobenzene, R.K.SRIVASTAVA, A.N.BASU. J Sci & Indus 
Research y 19A n 2 Feb 1960 p 88-90. Synthesis of monochloro- 
benzene by batch process investigated employing ferric chloride 
produced in-situ in reaction mixture as catalyst; method de- 
seribed for preparation of finely divided and highly reactive 
iron powder used for production of ferric chloride catalyst. 


PHONOGRAPH RECORDS 
See also Phonographs; Sound Recording and Reproduction. 


Evaluating Plastics for Compression Molding of Phonograph 
Records, W.E.COLEMAN. Plastics Technology v 5 n 12 Dec 
1959 p 47-50. It is shown that to determine processing charac- 
teristics in particular operation, test conditions must be iden- 
tical or analogous to those of process; capillary extrusion 
rheometer is best instrument to determine flow properties of 
plastic for phonograph records; using instrument it is possible 
to measure small differences between polymers in relatively 
short time. 


Recording on Plastics. Brit Plastics v 33 n 11 Nov 1960 
p 494-9. Survey of alternative processes to compression-mold- 
ing .process developed within past 2 yr; critical comparison 
between all current processes; principal alternative processes 
to compression molding are injection molding, press embossing 
of film, and press embossing of laminate; plastics used in- 
clude polystyrene, acrylic, vinyl, and cellulose acetate. 


Surface and Groove Noise in Disk Recording Media—1, D.H. 
HOWLING. Acoustical Soe America—J v 31 n 11 Nov 1959 p 
1463-72. Theoretical and experimental study of causes and 
mechanism of playback of surface and groove noise from record 
disks; data for narrow- and wide-band noise from surfaces 
and grooves; frequency response of reproducers. 


Vinyl Records, L.J.ZUKOR. Plastics Technology v 6 n 10 
Oct 1960 p 56-7. Trends in record making include tape re- 
cordings electronically combined to make master tape, lacquer- 
coated aluminum for making master disks, electroforming 
metal negative replica, specia] treatment to facilitate stripping 


PHONOGRAPH RECORDS—Continued 


stampers from cathode masters, compression molding, use of 
unplasticized vinyl and vinyl copolymers and antistatic resins. 


PHONOGRAPHS 


Pickups. Design Considerations for Stereo Cartridges, J.H.Mc- 
CONNELL. IRE Nat Convention Ree v 7 pt 7 (Audio, etc) 
1959 p 20-7. Stereo cartridge design described which employs 
minute jewelled gimbal to couple desired stylus motions t) 
two galvanometer type transducer elements which do not in- 
ee upon each other; design philosophy underlying cartridge 
iscussed. 


Determination of Tracking Angle in Pickup-Arm Design, N. 
MALAN. Audio v 44 n 2 Feb 1960 p 28, 80. Design procedures 
for determining correct angle of offset of head to arm and 
ee amount of overhang of stylus point over center of 
record. 


Dynamic Side Thrust in Pickups, H.J.F.CRABBE. Wireless 
World v 66 n 5 May 1960 p 215-17. Problem of large dynamic 
side thrust caused by stylus-record friction; causes of this 
difficulty and some possible cures. 


Pyramid Stylus, C.D.O’NEAL. IRE—Trans on Audio v 
AU-7 n 6 Nov-Dee 1959 p 140-7. Reproducing stylus having 
basic geometry relating to cutting stylus used in forming 
microgrooves greatly improves reproduction possibilities from 
phonograph records; computations, experimental data, and 
charts given. 


Study of Two Channel Cylindrical PZT# Ceramic Transducer 
for Use in Stereo Phonograph Cartridges, C.P.GERMANO. IRE 
Nat Convention Rec v 7 pt 7 (Audio, etc) 1959 p 18-17. Analy- 
tical and experimental evaluation of electromechanical equiv- 
alent circuit constants of piezoelectric ceramic single element 
structure responsive to two signals directed at right angles to 
each other; brief discussion of performance characteristics of 
experimental cartridge utilizing this element. 


Record Changers. See Machine Shop Practice. 


Stereophonic. See Sound Recording and Reproduction—Stereo- 
phonic. 


PHOSPHATE COATINGS. See Protective Coatings—Phosphate. 
PHOSPHATE DEPOSITS 
See also Mineralogy—Phosphates. 


Klimat i fosfatonakoplenie, N.M.STRAKHOV. Geologiya 
Rudnykh Mestorozhdenii n 1 Jan-Feb 1960 p 3-15 table. Climate 
and accumulation of phosphate; distribution of phosphorite 
deposits in humid and arid climatic zones and causes favoring 
accumulation of phosphates in seas of arid zones; role of un- 
derwater discharge of hydrothermal waters. 


Ressources offertes par les gisements miniers de phosphates, 
R.SAINT-GUILHEM. Annales des Mines June 1959 p 359-88. 
Resources of phosphate deposits; geochemical aspects of dis- 
tribution of phosphorus and types of deposits; characteristics 
of major deposits of world; grade of mined phosphate and 
data on output; demand and consumption of phosphate by 
different countries. 


South Carolina. Geology of Charleston Phosphate Area, South 
Carolina, H.E.MALDE. US Geol Survey—Bul n 1079 1959 105 
p, map, 9 plates. Exposed rocks are marine and range in age 
from Oligocene to Pleistocene; phosphate rock is phosphatized 
Oligocene Cooper marl reworked into lower part of Ladson 
formation; mineralogically, phosphatic material is carbonate- 
fluorapatite; amounts of calcium phosphate in phosphate rock 
are proportional to amounts of calcium carbonate in Cooper 
marl] and average 61% “bone phosphate of lime’’. 


Soviet Union. O fosfatnykh oolitakh i sferolitakh v fosforitakh 
Kara-Tau, A.M.TUSHINA. Vsesoyusnoe Mineralogicheskoe 
Obshchestvo, Zapiski, 2nd series pt 89 n 1 1960 p 46-51. Phos- 
phate oolites and spherolites in phosphorites of Kara-Tau; 
phosphates occur mainly as phosphatic grains and oolites 
cemented by phosphate, carbonate, and chert; internal struc- 
ture, mineralogical composition and genesis of phosphatic 
oolites; it is thought that phosphatic oolites may be coagulated 
colloidal material or special form of crystalline material 
which formed from true solutions under agitated conditions. 


PHOSPHATE MINES AND MINING 


Western Phosphate Mining, O.E.POTHIER. Min Congress 
Jv 46n7 July 1960 p 49-52. Phosphate ore production in 
northern Rocky Mountain region of United States was 2,500,- 
000 tons in 1958; much of ore went to three new electric 
furnace plants; ore is from Phosphoria formation; fertilizer 
ore is more than 30% P20s; furnace shale is 22 to 30% P20s; 
lower grade shales are stockpiled; most mining is by open pit 
methods. 


PHOSPHATE ORE TREATMENT 
See also Ore Treatment—Flotation. 


Die Flotation von Phosphoritschlaemmen, W.HUMANN. 
Bergbauwissenschaften v 7 n 14 July 20 1960 p 878-90. Flota- 
tion of phosphorite slurries; effect of salt of fatty ester phos- 
phoriec acid used for flotation of phosphorites from Florida; 
it has been found that it is possible to simplify and to improve 
known process with this collecting agent, 
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PHOSPHATE ORE TREATMENT—Continued 


Enrichissement par calcination des minerais de phosphate 
carbonatés, J.MASSON. Revue de l’Industrie Minérale vy 41 
n 8 Aug 1959 p 651-8 (discussion) 658-61. Benefication by 
calcination of phosphate carbonate ores; beneficiation consists 
of pre-treatment for elimination of carbonates and clayey ele- 
ments; calcination for decomposition of carbonates in shaft 
furnace; after-treatment aims at maximum reduction in CaO/ 
P20; ratio; it is achieved by washing of ore in sea water. 
English summary. 

Florida’s Newest Phosphate Washer Features Flotation of 
Coarse Feed, Air agitation in Flotation, W.E.TRAUFFER. Pit 
& Quarry v 52 n 4 Oct 1959 p 86-93. Plant utilizes deposit 
of about one-third phosphate, one-third sand, and one-third 
finely divided phosphatic clays; method uses flotation on coarse 
feed and so eliminates belt concentrators, underwater screens, 
concentrating tables and spirals; mining, washing, feed prep- 
aration, flotation, and water supply from deep wells; flow 
diagram of plant. 


Koagulyatsiya fosforitnykh shlamoy, A.I.ANGELOV, T.P. 
TISHCHENKO. Khimicheskaya Promyshlennost n 6 Sept 1959 
p 75-7. Coagulation of phosphate pulps; successful use of 
polyacrylamide as coagulating agent makes it possible to reduce 
losses of phosphate 20 times; 25 g of coagulating agent is used 
per ton of pulp containing 53 to 56% solids. 

New Air Classifiers Reclaim Phosphate. Eng & Min J v 161 
n 10 Oct 1960 p 105-6. Two high efficiency air classifiers are 
used to separate fines from Florida phosphate rock; sufficient 
fines are now being reclaimed to pay for new units in less 
than one yr; installation has eliminated long standing dust 
problem and 95% separation efficiency is realized; classifier has 
no moving parts; power is supplied by cyclone fan motors. 

Phosphate Rock, W.H.WAGGAMAN, E.R.RUHLMAN. US 
Bur Mines—Information Cir n 7951 1960 36 p. Processing and 
utilization of phosphate rock; three fundamental methods 
employed in decomposing phosphate rock are: reduction by 
earbon at high temperatures, treatment with one or more 
acids, and calcination or fusion with silica, sodium salts, mag- 
nesium minerals, or small quantities of phosphoric acid; prod- 
ucts derived are: elemental phosphorus, phosphoric acid, phos- 
phatie fertilizers, phosphate salts, and other phosphorus com- 
pounds; outlook for further expansion is favorable. 

Producing Quality Phosphate from low-Grade Carbonaceous 
Ore. Eng & Min J v 161 n 5 May 1960 p 86-9. Installation 
of flotation and reactor plants permits production of specifica- 
tion phosphate products from ores previously considered un- 
economical; upgraded ores, containing 18 to 24% P20;5, are 
mined from ‘C” bed and carbonous material of phosphoria 
formation in Wyoming; critical points of flotation operation 
are proper desliming blunging and conditioning of pulps; 
flowsheet. 

Utilization of High-Alumina Phosphate Ore From Florida 
Leached-Zone Ore Deposits, T.P.HIGNETT, R.R.SIEGEL, T.M. 
KELSO, R.S.MELINE. Tennessee Valley Authority—Chem 
Eng—Bul 38 Aug 1957 32 p. (Received in 1960). Exploratory 
tests of several processes for utilizing leached zone phosphate 
ore and pilot plant development of process which appeared 
to be most promising for production of fertilizer from phos- 
phate ore; nitric-sulphurie acid process; recovery of uranium. 

PHOSPHATES. See Fertilizers; Mineral Industry and _ Re- 
sources ; Mineralogy—Phosphates; Phosphate Deposits; Phos- 
phate Ore Treatment. 

PHOSPHORESCENCE. See Luminescence and Luminescent Ma- 
terials. 


PHOSPHORIC ACID 


Physico-Chemical Background of Phosphoric Acid Manufac- 
ture by Wet Processes, S.E.DAHLGREN. Acta Polytechnica 
Scandinavica (Chem including Met Ser) n 7 1960 15 p. Fea- 
tures of wet processes are reviewed with special reference to 
semi-hydrate process; nucleation is shown to oceyr only above 
certain critical supersaturation; equilibrium ~ res, effect of 
impurities on crystal size and shape, and kinetics of nucleation 
and transformation of different CaSO, modifications are dis- 
cussed; formation of dihydrate and semihydrate in stability 
region of anyhdrite II is explained. 20 refs. 


PHOSPHORS. See Luminescence and Luminescent Materials. 

PHOTOCELLS. See Photoelectric Cells. 

PHOTOCHEMISTRY. See Chemical Processes—Photochemical ; 
Electricity—Direct Conversion. 

PHOTOCONDUCTIVITY. See Photoelectricity. 

PHOTOELASTICITY 


See also Concrete Testing; Dams, Buttress—Stresses; Gears 
Stresses; Metals Cutting—Stresses; Mines and Mining— 
Rock Pressure; Pipe Joints—Flanges; Pipe Lines—Stresses ; 
Plates—Stresses; Pressure Vessels—Stresses; Stresses; Welds 

Stresses ; Wire—Testing. 

Calibration of Isopachic Patterns (Photoelastic Stress Analy- 
sis), G.E.PEARCE. Eng Inst Canada—Trans v 4 n 8 1960 
p 93-5. Inereased uses of isopachic pattern of loaded model, 
in conjunction with isochromatie pattern in photoelastic stress 
analysis, has indicated need for more rapid method of calibrat- 


PHOTOELASTICITY—Continued 


ing model material used to obtain isopachic pattern; paper 
describes calibration procedure using disk loaded in diametral 
compression. 


Considérations sur la méthode du moiré en photoélasticité, 
A.PIRARD. Revue Universelle des Mines v 16 n 4 Apr 1960 p 
177-200. Considerations on Moire method in photoelasticity ; 
description of method used at photoelastic laboratory of Liege 
University in Belgium; simple technique applied makes it 
possible to determine rapidly and very accurately total amount 
of principal stresses and then their separation in whole model. 


Control of Time-Edge Effect in Photcelastic Models, J.B. 
MANTLE. Eng Inst Canada—Trans v 3 n 2 July 1959 p 51-5. 
Summary of past research on cause of time-edge effect and 
methods of arresting its formation; investigation shows that 
effect can be arrested by storage of freshly cut models under 
certain humidity and low temperature conditions; moisture 
distribution through 4 in. plate of photoelastic material after 
storage for years under room air conditions is parabolic 
in nature with smaller quantities at center of plate than at 
surface. 


Equipment for ‘Watching’? Propagating Stress Waves, H. 
BECKER. Rev Sci Instruments v 30 n 12 Dee 1959 p 1107-9. 
Experimental arrangement, which can also be used for instruc- 
tional purposes, for photoelastic observation of stress Waves 
generated by impact; apparatus makes possible photography 
of wave with conventional cameras. 


Gelatin Solution as Model and Photoelastic Material, A.J. 
CARMICHAEL, A.G.DOUGLAS. Australian J Applied Science 
v 11 n 2 June 1960 p 272-88. Description of important me- 
chanical and optical properties of various gelatin mixes, and 
effect on including glycerin; variation of these properties 
with time, temperature, and pH is discussed and _ sufficient 
information is given to enable construction of models; mate- 
vial is ideal for representing body-force problems, and prob- 
lems involving large elastic deformations. 

On Photoelastic Examination of Vibrating Bodies and Photo- 
elastic Effect in Optically Active Media, A.F.B.WOOD. J 
Mechanics & Physies of Solids v 8 n 1 Jan 1960 p 26-38. Inter- 
pretation of photoelastic stress patterns discussed, with partic- 
ular reference to quartz crystals; expression is derived for 
change in velocity of light wave propagated along optic axis 
due to stresses acting in plane normal to this axis; such 
stresses should cause increase in effective rotary power, and 
this is verified by experiment; result offers explanation of 
phenomena observed by earlier workers. 


Photoelastic Investigation of Stresses in Bars with Rein- 
foreed Semi-Circular Notches on Both Sides Under Bending, 
H.SHIMADA. Tohoku Univ—Faculty of Eng—Technology 
Reports v 24 n 1 1959 p 27-36, n 2 1960 p 119-26. Stresses 
in reinforced plastic bars; experiments were carried out on 
epoxy resin bars reinforced with duralumin; stresses were 
photoelastically determined in resin portion of bar; relation 
between maximum shear and width of bar and reinforcement 
was determined. 


Photoelastic Measurement of Surface Strain, J.R.LINGE. 
Aircraft Eng v 32 n 378, 379, 880 Aug 1960 p 216-21, Sept 
p 261-70, Oct p 295-8. Aug: Investigation of direct method 
using optically sensitive material bonded to metal components ; 
photoelastic materials; adhesives; surface preparation. Sept: 
Test procedures and results; bonded and direct cast lug speci- 
mens. Oct: Summary of investigations into metoplastiec tech- 
nique; suggestions for further research. 


Some Exploratory Photoelastic Studies in Stress Wave 
Propagation, M.L.WILLIAMS, M.E.JESSEY, R.R.PARMER- 
TER. Calif Inst Technology—Guggenheim Aeronautical Labora- 
tory—Galcit 90 Oct 1958 36 p. Details of camera used in study 
operating at 100,000 35 mm frames/see at .1 usec exposure 
time for elapsed time of approximately 2 millisec; design 
capability is expected to approach 5x10° frames/sec; records of 
wave propagation in cracked plates, layered media, compressed 


ees og beams, and cross sections of rocket heads are in- 
cluded. 


Spannungsuntersuchungen an Schalen nach dem spannung- 
soptischen Einfrierverfahren, T.GAYMANN. VDI-Forschung- 
sheft v 25 n 471 1959 36 p. Stress analysis of shells by photo- 
elastic frozen stress technique, greatly improved by use of 
Araldit B; sources of error, which, in conjunction with prop- 
erties of Araldit B, lead to limitation for shell shapes suitable 
for experiments ; three test series concerning (1) shell with 
load uniformly distributed along circular section, (2) circular 
cylindrical shell with two opposite concentrated radial loads, 
(3) pipe bifurcation with internal pressure, 


; Ueber die praktische Auswertung ebener Spannungszustaende 
in der Spannungsoptik unter Verwendung des Huegels der 
Schubspannungen, H.WALTER,. Forschung auf dem Gebiete 
des Ingenieurwesens vy 26 n 1 1960 p 29-84, Application of 
lines of constant shear stress in determination of main stresses 
in two-dimensional photoelasticity ; simple methods suggested 
by A.KUSKE (see Engineering Index 1952 p 772) are used to 
determine main stresses at corner of rectangular frame under 


bending load ; results were in good agreement with those ob- 
tained by conventional methods, 
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PHOTOELECTRETS. See Electrets. 
PHOTOELECTRIC CELLS 


PHOTOELECTRIC CELLS—Continued 


See also Chemical Processes—Control ; 
Lighting—Control; Industrial 
Tools—Control; Photoelectricity. 


Absolute Spectral Response Characteristics of Photosensitiv: 
Devices, R.W.ENGSTROM. RCA Rev v 21 n 2 June 1960 : 
184-90. Data are presented comparing absolute response char- 
acteristics associated with various commercial type photo- 
cathodes; tabulation is provided of luminous sensitivity, dark 
emission, and quantum efficiency typical of photocathodes ; 
similar data presented for photoconductive devices, 

Anwendungen von Elektrolumineszenz-Zellen als elektrische 
Schaltelemente, R.B.LOCHINGER, M.J.O.STRUTT. Scientia 
Electrica v 5 n 3 1959 p 77-92. Applications of photoelectric 
cells as electric circuit elements; how series arrangement 
of cell with photoconductive resistance, which is shunted by 
ohmic resistance or by capacitor, exhibits current-voltage char- 
acteristic with partly negative first differential quotient; if 
whole circuit is well dimensioned, rapidly increasing current 
can be attained by very small variation of ohmic resistance; 
LF signal amplifier, based on these principles. 

Applications of Photoelectric Cells, F.A.BENSON. Instn 
Elec Engrs—J v 5 n 59 Nov 1959 p 680-6. Discussion includes 
applications in photometry, spectrophotometry and astronomy, 
radiation detection, recording of transient optical phenomena, 
reflectometers, fluorometers, detection of metals, colorimetric 
analysis of liquids, turbidimeters, detection of infrared radia- 
tion, smoke detection, and photo cells in production control. 

Applications of Photo-Sensitive Devices, R.W.A.SCARR. 
Instn Elec Engrs—Proe v 106 Pt B Supp n 18 May 1959 p 
1342-5. General discussion, with particular attention to photo- 
cells based on monocrystalline semiconductors, such as silicon 
and germanium; type of geometry which results in device 
with widest range of application. Paper 3067. 

Bismuth-Silver-Cesium Photocathodes, A.A.MOSTOVSKII, 
O.B.VOROB’EVA, K.A.MAISKAYA. Soviet Physics, Solid 
State v 1 n 4 Apr 1959 p 585-9. English translation of article 
indexed in Engineering Index 1959 p 1020 from Fizika Tver- 
dogo Tela Apr 1959. 

Design of Single-Crystal Infra-Red Photocells, C.-HILSUM, 
O.SIMPSON. Instn Elec Engrs—Proe v 106 Pt B Supp n 15 
May 1959 p 398-401. Explicit formulas for sensitivity of photo- 
conductive, photo-electro-magnetic and p-n junction detectors; 
parameters governing design of high sensitivity photocells; it 
is shown that best mode of operation for semiconductor may 
be inferred from carrier mobility, lifetime and surface recom- 
bination velocity. Paper 2965E. 


Electroluminescent Cell Applications, R.B.LOCHINGER, 
M.J.O.STRUTT. Electronic & Radio Engr v 36 n 11 Nov 1959 
p 398-406. Electroluminescent-cells (El-cells) may be com- 
bined with photo-sensitive elements, necessary coupling being 
provided by light emitted by El-cells; efficiency of El-cells was 
measured at various frequencies; basie circuit combinations 
of El-cells and photo-conductors were investigated and success- 
fully applied to obtain self-oscillating multivibrators as well 
as bistable flip-flop circuits. 


Clocks ; 
Lighting—Control ; 


Electric 
Machine 


Energeticheskaya diagramma real’nogo kremnievogo foto- 
elementa, V.K.SUBASHIEV, E.M.PEDYASH. Fizika Tverdogo 
Tela v 2 n 2 Feb 1960 p 213-20; see also English translation 
in Soviet Physics, Solid State v 2 n 2 Aug 1960 p 194-201. 
Energy diagram of real silicon photocell: means of construct- 
ing diagram of photocell with its carrier concentration, under 
equilibrium conditions, utilizing experimental data obtained 
from measurements on photocell and on starting material; 
parameters characterizing particular method of preparation of 
photocell. 


Fotoelement S p-n-perekhodom iz telluristogo kadmiya, Yu.A. 
VODAKOV, G.A.LOMAKINA, G.P.NAUMOV, Yu.P.MASLA- 
KOVETS. Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 3-7; see 
also English translation in Soviet Physics, Solid State v 2 n 1 
July 1960 p 1-4. P-n junction photocell made of cadmium tel- 
luride, current-voltage characteristics of which are similar to 
those of silicon photocells; efficiency of conversion of solar 
energy into electrical power of CdTe is about 4%, and, there- 
fore, these photocells can used in solar batteries ; sensitivity of 
CdTe cells to ultraviolet radiation and X-rays. 


K teorii fotoelementoy s p-n-perekhodom, B.Ya.MOIZHES. 
Fizika Tverdogo Tela v 2 n 2 Feb 1960 p 221-6; see also 
English translation in Soviet Physics, Solid State v 2 n 2 
Aug 1960 p 202-7. Theory of photocells with p-n junction ; 
distributed impedance of current removal layer, when voltage 
drop in it becomes greater than kT/a, decreases to twice 
slope of va characteristic, measured in dark, in coordinates 
log I= f(v), and makes load characteristic steeper; effect of 
electric field and of reduced mobility in diffusion layer on 
quantum yield. 


Metod issledovaniya tonkikh sloey vysokoomnykh fotoprovod- 
nikov s pomosch’yu elektronnogo lucha, A.E.GERSBERG, A.I. 
KLIMIN, O.A.TIMOFEEV. Radiotekhnika i Elektronika ve 
n 10 Oct 1959 p 1693-1701; see also English translation in 
Radio Eng & Electronics v 4 n 10 1959 p 219-34. Method for 


studying thin high resistance photoconductor films by means 
of electron beam ; method makes use of approximately constant 
voltage on film, even during large variations of its resistance, 
so that variations in exterior circuit correspond to variations 
in sample conductivity. 


Modification of PbS Noise Spectra By Radiation, R.L.WIL- 
LIAMS. Can J Physics v 37 n 7 July 1959 p 841-7. Noise 
spectra of PbS photoconductive cells can be modified by 
optically excited carriers; wavelength studies at CO2 tempera- 
tures show that g-r noise can be obtained using light of 2.4- 
micron region; effect is explained by assuming that minority 
carrier lifetimes in Kodak Ektron detectors are very short; 
1/f noise is only observed when optical carriers are produced 
very near cell surface. 

O koeffitsientakh otrazheniya prosvetlennoi poverkhnosti 
kremnievykh fotoelementov, V.M.MALOVETSKAYA, V.S. 
VAVILOV, G.N.GALKIN. Fizika Tverdogo Tela v n 8 Aug 
1959 p 1201-4; see also English translation in Soviet Physics, 
Solid State v 1 n 8 Feb 1960 p 1099-1101. Reflection coefficients 
of treated surface of silicon photocell; how reflection coefficient 
can be reduced 3-4 times, in range of maximum sensitivity of 
solar battery, covering it with firm SiOz film, using oxidation 
techniques; treated photocells have larger (20-25%) short 
circuit current, than those with clean, etched surfaces. 


Ob optimal’nom rezhime ispol’zovaniya fotodiodoy dlya regis- 
tratsii malykh signalov, N.A.VITOVSKII, P.I.MALEEV, S.M. 
RYVKIN. Radiotekhnika i Elektronika v 4 n 8 Aug 1959 
p 1887-92; see also English translation in Radio Eng & Elec- 
tronics v 4 n 8 1959 p 231-40. Optimum working conditions 
for utilizing photodiodes for small signal recording at low 
temperatures; it is shown to be advantageous to operate 
diodes in regulating function, in order to obtain lower noise 
levels. 

Opredelenie rekombinatsionnykh postoyannykh iz spektral’noi 
kharakteristiki fotoelementa s p-n-perekhodom, V.K.SUBA- 
SHIEV. Fizika Tverdogo Tela v 2 n 2 Feb 1960 p 205-12; 
see also English translation in Soviet Physics, Solid State 
v 2 n 2 Aug 1960 p 187-93. Determination of recombination 
constants from spectral characteristic of photoelement with 
p-n junction; analysis, based on formula by G.L.BIR and 
G.E.PIKUS; method of processing experimental data in order 
to obtain recombination constants and penetration depth of 
p-n junction. 

Photocells. Automation Progress v 5 n 1 Jan 1960 p 4-10. 
Two articles relating to development of photoelectric cells 
for industrial control purposes: Photocells in Perspective, E.R. 
THOMAS, 4-6; British Photo-electric Transducers, 7-10. 


Photo-Impedance of Semiconductor Barriers and Junctions, 
H.W.JADERHOLM. IRE—Can Convention Ree 1958 p 258-64. 
In investigation of contacts between photoconductor and its 
metal electrodes, unusual presentation of barrier is evolved 
in which diagrams of charge vs potential type are used; they 
allow direct calculations to be made of carrier concentration 
or depletion and of static and dynamic capacitance and 
Q-factor and their variation with frequency and illumination. 


Poluchenie ventil’nogo fotoelementa iz InSb so splavnym 
n-p perekhodom, V.V.GALAVANOV, N.A.EROKHINA. Fizika 
Tverdogo Tela v 1 n 8 Aug 1959 p 1109-1200; see also English 
translation in Soviet Physics, Solid State v 1 n 8 Aug 1959 
p 1096-8. Preparation of InSb rectifier photocell with alloyed 
n-p junction; properties of photocells obtained from InSb 
n-type single crystals with impurity concentration of 10 to 
1017 em-*, alloyed with Cd and n-type InSb. 


Radiation Limited PbS Cells, R.L.WILLIAMS. Solid-State 
Electronics v 1 n 2 May 1960 p 144-7. Noise measurement of 
Eastman Kodak PbS chemically deposited cells in excess- 
radiation environment; under this condition, and that of no 
excess radiation, same equation describes noise of cells. 


Relaksatsionnye khrakteristiki poluprovodnikovykh fotosopro- 
tivlenii i fotoelementov, F.A.GISINA. Fizika Tverdogo Tela 
vy ln 9 Sept 1959 p 1434-40; see also English translation in 
Soviet Physics, Solid State v 1 n 9 Mar 1960 p 1314-20. Relax- 
ation characteristics of semi-conductor photoresistances and 
photoelectric cells; method for determination of life, diffusion 
length and velocity of surface recombination for Ge devices. 


Sintered Cadmium Sulfide Photoconductive Cells, C.P.HAD- 
LEY, E.FISCHER. RCA Rev v 20 n 4 Dec 1959 p 635-47. Fabri- 
cation techniques of cells discussed; properties of host mate- 
rials, activation impurities, electrodes, and packaging; theory 
regarding energy level structure; sensitivity, time effects, geom- 
etry, ohmic contacts, and gamma. 


Svoistva p-n perekhodoy u fotoelementoy iz_ telluristogo 
kadmiya, Yu.A. VODAKOV, G.A.LOMAKINA, G.P.NAUMOV, 
Yu.P.MASLAKOVETS. Fizika Tverdogo Tela v 2 n 1 Jan 
1960 p 15-22; see also English translation in Soviet Physics, 
Solid State v 2 n 1 July 1960 p 11-17. Properties of p-n 
junctions in cadmium telluride photocells; experimental study 
of CdTe cells prepared so that depth of p-n junctions can be 
controlled; discussion of current voltage characteristics of 
CdTe cells, particularly where they depart from classical form 
of W.Shockley’s theory, 
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Transparent Indium Contacts to CdS, Y.T.SIHVONEN, D.R. 
BOYD. Rev Sci Instruments v 31 n 9 Sept 1960 p 992-4. 
Diffusion and sputtering techniques for applying low resistance, 
highly transparent, antireflecting, electric contacts to CdS; 
diffusion process entails heating CdS for several minutes in 
presence of indium vapor; sputtering process employs 82-18% 
indium-tin alloy that is placed onto crystal surface using 
oxygen as sputtering atmosphere; resulting film is Sn-doped 
InzOs, measuring 100-150 ohms/sq, and showing 80-100% 
transmittance from 4600 to 20,000 A. 


PHOTOELECTRIC CONTROL. See Industrial Electronics ; Pho- 
toelectric Cells. 


PHOTOELECTRIC MEASURING INSTRUMENTS 


See also Diesel Engines—Exhaust Gases; Electric Measuring 
Instruments; Interferometers ; Liquid Level Indicators; Meas- 
urements; Medical Equipment and Supplies—Electronic; Mi- 
crometers ; Microscopes—Accessories ; Oil Well Logging; Op- 
tical Instruments; Paper and Pulp Mills—Instruments; Pho- 
tometers ; Spectrometers—Photoelectric ; Spectrophotometers. 


Determination of Fringe Fractions in Comparison of Line 
Spacings with Light Wavelengths, C-HOFFROGGE. Microtec- 
nic v 14 n 2 Apr 1960 p 45-6. Direet comparison of line 
spacings with wavelengths normally requires interference-fringe 
fractions to be evaluated; use of photoelectric measuring 
microscope allows these fractions to be determined from indica- 
tions, without resorting to evaluations; for each case, scale is 
shifted by complete fringes. 


PHOTOELECTRICITY 


See also Crystals—Electric Properties; Electricity—Direct 
Conversion; Films—Conducting; Films—Metallic; Infrared 
Rays—-Detectors; Light—Amplifiers; Luminescence and Lu- 
minescent Materials; Photoelectric Cells; Semiconductors— 
Photoelectric. 


Achievement of Maximum Photoconductivity Performance 
in Cadmium Sulfide Crystals, R.H.BUBE, L.A-.BARTON. RCA 
Rev v 20 n 4 Dee 1959 p 564-98. Improved photoconductivity 
performance in cadmium sulphide crystals requires considerable 
decrease in trapping center concentration over that currently 
available in commercial materials; present procedure of in- 
ecorporating compensating impurities acts to increase imperfec- 
tion concentration; other methods of producing sensitive 
erystals investigated; results presented. 


Effects of Polarized Light on Photocurrents and Photo- 
voltages in ZnS, G.CHEROFF, R.C.ENCK, S.P.KELLER. Phys 
Rev v 116 n 5 Dee 1 1959 p 1091-3. Measurements of anomalous 
short circuit photocurrents in ZnS as functions of wavelength 
of incident light for two directions of light polarization; 
results are consistent with double valence band model. 


Frequency Factor and Energy Distribution of Shallow Traps 
in Cadmium Sulfide, J.J.BROPHY, R.J.ROBINSON. Phys Rev 
v 118 n 4 May 15 1960 p 959-66. From combined current noise 
and conductivity measurements under uniform 5200A illumina- 
tion on single crystal CdS specimens, coherent picture is 
derived of transitions between conduction band and shallow 
traps; photoelectron may have several thousand retrapping 
transitions before recombining. 


Gain Band-Width Product of Photoconductors, R.W.RED- 
INGTON. Phys Rev v 115 n 4 Aug 15 1959 p 894-6. Reciprocal 
of relaxation time is shown to be upper limit for gain- 
bandwidth product of photoconductor with space-charge-limited 
dark current; derivation includes arbitrary distribution of 
impurity levels; relation between variation with light level of 
photocurrent, relaxation, and response time and its usefullness 
in predicting photo-conductor performance is suggested. 


Hydrothermal Preparation of Two-Component Solid Solu- 
tions from II-VI Compounds, A.KKREMHELLER, A.K.LEVINE, 
G.GASHUROV. Electrochem Soc—J v 107 n 1 Jan 1960 p 12-15. 
Interest in binary solid solutions from group II-group VI 
systems concerning crystal structure and their electronic 
behavior as photoconductors and phosphors; hydrothermal 
method employs lower temperature than is required in dry 
processing ; solid solutions of ZnS-HgS, and ZnS-CdS prepared ; 
results of optical absorption measurements, X-ray analysis, 
microsopic studies, and spectral photoresponse. 


Interference of Orbital and Spin Currents in Bremsstrahlung 
and Photoelectric Effect, U.FANO, K.W.McVOY, J.R.ALBERS. 
Phys Rev v 116 n 5 Dee 1 1959 p 1159-67. Modified Born 
approximation calculation, including polarization and spin 
variables, is used in analysis of bremsstrahlung and photo- 
electric effect ; separate contributions of Dirac matrices. 27 refs. 


K yvoprosu o mekhanizme fotoprovodimosti vy amorfnykh 
khal’kogenidnykh sloyakh, B.T.KOLOMIETS, V.M.LYUBIN. 
Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 52-4; see also English 
translation in Soviet Physics, Solid State vy 2 n 1 July 1960 
p 46-8. Mechanism of photoconductivity in amorphous chal- 
cogenide layers; temperature dependence of photocurrent in 
amorphous layers of Sb2Ss, and partly of AsezSes, illuminated 
with light of different intensities at comparatively high tem- 
peratures; results may be generalized to other amorphous 
photoconducting layers, especially to layers of other chalcogen- 
ides of antimony and arsenic. 


PHOTOELECTRICITY—Continued 


Lichtelektrische Leitfaehigkeit bei anorganischen Komplex- 
verbindungen, H.SCHINDLER. Zeit fuer Angewadte Physik 
vy 12n1 Jan 1960 p 33-8. Photoelectric conductivity of com- 
plex inorganic compounds ; photo-current, dark current, photo- 
sensitivity and other properties, and their dependence on 
electric field; wavelength and intensity of light, and tempera- 
ture measured; results discussed and compared with earlier 
findings; powdered crystals used. 


Minority-Carrier Effects in Chemically Deposited PbS Photo- 
conductive Films, R.L.WILLIAMS. Solid-State Electronics v 1 
n 2 May 1960 p 148-56. Use of PEM and Hall effect to estab- 
lish that minority-carrier diffusion length in chemically depos- 
ited PbS cells is at least as large as film thickness; relative 
magnitude of PEM voltage when cells are illuminated from 
front and back surfaces indicates that recombination process 
between 300 and 200 K is governed by surface phenomena ; 
cell time constant, however, is determined by trapping proc- 
esses. 24 refs. 


New Parallel Photoelectromagnetic Effect, A.AMITH. Phys 
Rev v 116 n 2 Oct 15 1959 p 330-3. New electric effect gen- 
erated by illumination in presence of magnetic field; short- 
circuit current in illuminated slab is proportional to difference 
in surface recombination velocities of pair of parallel surfaces ; 
effect is useful for probing surfaces from inside and is sensitive 
to surface conditions in that geometry; experiments with 
germanium crystal. 


O vremeni zhizni neravnovesnykh nositelei v pripoverkhnost- 
nom sloe vy monokristallakh CdSe+Ag, U.B.SOLTAMOV, I.G. 
PERESTORONIN. Fizika Tverdogo Tela v 2 n 1 Jan 1960 
p 26-7; see also English translation in Soviet Physics, Solid 
State v 2 n 1 July 1960 p 21-2. Nonequilibrium carrier life- 
time in surface layers of CdSe -+Ag monocrystals, surface 
state of which affects their photosensitivity; dependence of 
steady-state current produced by electron bombardment and of 
nonequilibrium carrier lifetime on energy of primary electrons 
under conditions of constant electron-beam power. 


Photoconductive and Photoelectromagnetic Lifetime Determi- 
nation in Presence of Trapping—l. Small Signals, A.AMITH. 
Phys Rev v 116 n 4 Noy 15 1959 p 7938-802. Theory accounting 
for specific statistics of trapping and its influence on photo- 
conductance and photoelectromagnetic effect; special applica- 
tion to wide band gap compound semiconductors such as 
GaAs; discussion of effect of traps on carrier lifetimes deduced 
from measurements of photoeffects. 


Photoconductivity of Cuprous Oxide in Relation to Its Other 
Semiconducting Properties, F.L.WEICHMAN., Phys Rev v 117 
n 4 Feb 15 1960 p 998-1002. Relation of 600 mu and 800 mu 
peaks in curve of photoconductivity vs wavelength for Cuz0 to 
its oxygen content; results correspond to high-temperature 
activation energy of conductivity and to dependence of band 
gap on temperature. 


Photoconductivity of Gallium Selenide Crystals, R.H.BUBE, 
E.L.LIND. Phys Rev v 115 n 5 Sept 1 1959 p 1159-64. Experi- 
mental data for electric conductivity, photoconductivity spectral 
response, thermal and optical quenching, and trapping centers 
of p-type specimens of single-crystal GaSe having hole mobility 
of 15 sq em/volt sec, hole concentration of 1016 em-%, and 
acceptor ionization energy of 0.12 ev; band gap was 1.97 ev. 


Photoelectric Effect at High Energies, T.ERBER. Annals of 
Physics v 8 n 4 Nov 1959 p 435-72. Total cross section for 
photoejection of electron is calculated in limit of high energies ; 
final integral is evaluated by approximate analytical tech- 
niques as well as by machine calculation; results are not in 
quantitative agreement with previous work; extension of 
discussion to bound-pair production (annihilation) and capture- 
bremsstrahlung. 25 refs. 


Photoelectric Effect in Pb at High Energies, R.H.BOYER. 
Phys Rev v 117 n 2 Jan 15 1960 p 475-8. Derivation of equa- 
tion for photoelectric cross section for K-shell, using Furry 
or Sommerfeld-Maue approximate wave function. 


Photovoltaic Effect Derived from Carnot Cycle, A.ROSE. 
As Applied Physics v 31 n 9 Sept 1960 p 1640-1. Expression for 
maximum power derivable from any photovoltaic device is 
developed in terms of incident light intensity measured in 
units of black body radiation; expression shows linear de- 
pendence of photovoltage on light intensity at low light levels, 
logarithmic dependence at intermediate light levels and satura- 
tion at high light levels; analysis is used to resolve paradox 
proposed by W.SHOCKLEY relating to p-n junction. 


Photovoltaic Effects in CdS Crystals, H.KALLMANN, B 
KRAMER, J.SHAIN, G.M.SPRUCH. Phys Rev v 117 n 6 
Mar 15 1960 p 1482-6. Experiments to determine different 
effects which contribute to production of photovoltage ; com- 
parison of effect of electrodes with effect of concentration 
gradient; data for CdS erystals. 


Polarization Processes in Partially Illuminated Photocon- 
ducting Insulators, M.Y.BEN SIRA, B.PRATT, Phys Rev 
v 115 n 8 Aug 1 1959 p 554-9, Study of polarization effects in 
photocurrents in insulators; quantitative analysis of case 
where only certain portion of insulator is illuminated; space 
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charge accumulation is then due to trapping of photo-excited 
carriers in dark regions of insulator; decay constant defined ; 
experimental results for colored single crystals of NaCl. 


Power Amplifiers Based on Electro-Optical Effects: Surve. 
G.DIEMER, J.G.VAN SANTEN. Philips Research nents 
v 15 m4 Aug 1960 p 368-90, Electro-optical effects, such as 
electro-luminescence, photoconduction and combinations thereof, 
as_ well as devices based on these effects are discussed from 
point of view of power amplification; special features arise 
from change in nature of power (electric to radiation or vice 
versa) and from energy transport by quantum radiation ; 
survey of applications along these lines is given. 32 refs. 


Quantitative Photovoltaic Evaluation of Resistivity Homo- 
geneity of Germanium Single Crystals, J.OROSHNIK, A. 
MANY. Solid-State Electronics vy 1 n 1 Mar 1960 p 46-58. 
Apparatus and experimental technique consisting of scanning 
sample with light spot and recording photovoltage, or integrated 
photovoltage, vs position of light spot, by taking into account 
magnitudes of photovoltages and photoconductance upon illu- 
mination; resistivity changes in ohm-cm can be derived from 
scans of integrated-photovoltage vs position. 


Sauter Theory of Photoelectric Effect, U.FANO, K.W.Mc- 
VOY, J.R.ALBERS. Phys Rev v 116 n 5 Dee 1 1959 p 1147-56. 
From Sauter theory is derived transition matrix which deter- 
mines photoelectric effect cross section for arbitrary X-ray 
polarization and arbitrary initial and final orientations of 
electron spin; analytical and graphical data on photo-emission 
of polarized electrons by circularly polarized X-rays. 

Selective Photoelectric Effect, W.T.DOYLE. Phys Soc—Proe 
v 74 n 475 pt 1 July 1959 p 2732. Spectral selective photo- 
electric effect in alkali metals considered as local field phe- 
nomenon taking place in colloidal surface structure; treating 
colloidal particles as spheroids containing mixture of bound 
ion core and free valence electrons, expression is derived for 
wavelength for peak photoemission; compared with experi- 
ments on hydride cells and thin films. 


Some Properties of Multialkali Photocathodes, A.A.MOS- 
TOVSKII, O.B.VOROB’EVA, K.A.MAISKAIA. Acad Sciences 
USSR—Bul—Phys Series (English Translation) v 22 n 5 
1958 p 561-4. (Columbia Tech Translation, New York, NY). 
Diverse methods of preparation of multialkali photocathodes 
are evaluated; properties are studied and compared with 
properties of other cathodes, particularly cesium-antimony and 
bismuth-silver-cesium photocathodes; possible simplification of 
method of preparation is suggested. 


Spektral’noe raspredelenie vnutrennego fotoeffekta v sisteme, 
ZnSe-CdSe, B.T.KOLOMIETS, C.M.LIN (LIN TSZYUN-TIN). 
Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 168-70; see also 
English translation in Soviet Physics, Solid State v 2 n 1 
July 1960 p 154-6. Spectral distribution of internal photo- 
electric effect in ZnSe-CdSe system; study of charge of 
photoelectric properties during transition from zine blende 
structure to wurtzite structure; data on eight compounds, 
including ZnSe, 4ZnSe.CdSe, 2ZnSe.CdSe, ZnSe.CdSe, ZnSe.- 
2CdSe, ZnSe.38CdSe, ZnSe.4CdSe, and CdSe. 


Stat’i o fotokatodakh, N.A.SOBOLEVA. Radiotekhnika i 
Elektronika v 4 n 11 Nov 1959 p 1890-1912. Papers on photo- 
cathodes; causes of anomalous behavior of oxygen-cesium 
photocathode in spherical condenser ; Initial energy distribution 
of photoelectrons emitted by semi-transparent silver-oxygen- 
cesium photocathodes. 


Theory and Application of Thermally Stimulated Currents 
in Photoconductors, R.R.HAERING, E.N.ADAMS. Phys Rev 
vy 117 n 2 Jan 15 1960 p 451-4. Theory of thermally stimulated 
eurrents in limits of slow and fast retrapping: shift of con- 
ductivity maxima with heating rate is used to obtain ionization 
energy of relevant traps. 


Two-Phonon Indirect Transitions and Lattice Scattering in 
Si, W.P.DUMKE. Phys Rev v 118 n 4 May 15 1960 p 938-9. 
Calculation of probability of indirect transitions with emission 
of two phonons; agreement with experimentally observed in- 
tensity maxima in intrinsic low-temperature emission spec- 
trum of silicon. 


PHOTOENGRAVING. See Semiconductor Devices—Manufacture ; 


Semiconductors—Manufacture. 


PHOTOGRAMMETRY 


See also Airports—Planning ; City Planning; Dams; Geolog- 
ical Surveys ; Geology—Tanganyika ; Geophysics ; Highway Sys- 
tems—Planning; Maps and Mapping; Mining Exploration ; 
Moon; Water Pipe Lines—Maps, 


Aerial Photography in Arctic and Subarctic Engineering, 
R.E.FROST. ASCE—Proc v 86 (J Air Transport Div) n AT1 
May 1960 Paper n 2463 p 27-56. Use of aerial photographs for 
solving problems of scientific, engineering, or military nature 
in arctic, subarctic, and polar areas; evaluation of regional 
environmental aspects responsible for permafrost and severe 
frost action and related problems; identity and significance 
of minute photo pattern features; direct permafrost and frost 
activity indicators; application for determination of soil types, 
conditions, and materials. 


PHOTOGRAMMETRY—Continued 


Airborne Surveying with Doppler System, L.R.CHAPMAN, 
Jr. ASCE—Proe v 86 (J Surveying & Mapping Div) n SU 
Feb 1960 pt 1 Paper n 2378 p 57-60. Self-contained navigation 
systems _based on familiar “Doppler effect’? provide precise, 
automatic direction of aircraft over predetermined flight path, 
with accurate side-lap and over-lap control; advantages result- 
ing from fewer reflights, and elimination of ground based 
aids, are reflected in better accuracies and lower costs of 
Doppler survey operations. 


Airphoto Interpretation in Municipal Engineering, J.D. 
MOLLARD, H.E.DISHAW. Eng J v 43 n 9 Sept 1960 p 69-74. 
Report on 8% yr of experience on carrying out 42 airphoto 
interpretation assignments covering wide variety of municipal 
engineering projects; description of landscape features often 
assessed on municipal engineering projects; paper is directed 
principally toward engineers who are not specialists in air- 
photo interpretation but who can make good use of informa- 
tion derived from airphotos. 


Application of Photogrammetry to Land Use Planning, P.O. 
FAGERHOM. Photogrammetric Eng v 25 n 4 Sept 1959 
p 523-9. Photogrammetry provides data for topography and 
land economies and gives geotechnical information ; topograph- 
ical information can be obtained step-by-step by using various 
photogrammetric methods; property surveys and agricultural 
conditions; interpretation of photographs in rock and _ soil 
geology and hydrology; determination of geological sequence 
which created area; planning of high voltage transmission 
lines by photogrammetric method; use of rectangle method. 


Applications of Photogrammetric Flash Triangulation to 
Global Surveys, R.A.KELLEY. Photogrammetric Eng v 26 
n 4 Sept 1960 p 590-2. Determination of azimuth of Hiran 
long line with resolution of two seconds of are or better; 
ballistic cameras at both ends of long line, record flashes 
emanating from stroboscopic light or flare package on Hiran 
aircraft as it crosses long line near its midpoint; application 
to technique of ballistic photogrammetry to yield positional 
data sufficient for intercontinental and interdatum ties. 


Can Tilted Photographs Be Assumed Vertical for Purpose of 
Calculating Point Elevations, G.FLEMING. Photogrammetric 
Eng v 26 n 1 Mar 1960 p 50-4. Problem is explained and it is 
concluded that relationships derived for theoretical case of 
vertical photo cannot be applied to case of tilted photo, when 
point elevations are required; tilted photographs cannot be 
assumed vertical for purpose of calculating point elevations, 
if results equal to or greater than those required for stadia 
are sought. 


Checklist for Airphoto Inspections, G.AVERY. Photogram- 
metric Eng v 26 n 1 Mar 1960 p 81-4. Systematic method for 
conducting technical inspections of contract aerial photography ; 
elementary checklist is provided for recording evaluations on 
each flight line; simplified techniques for checking such items 
as photo-scale and print overlap. 


Correction Graph in Photogeology, A.D.HOWARD. Photo- 
grammetric Eng v 26 n 3 June 1960 p 412-24. Explanation of 
theory and application; certain modifications of computation 
form are discussed, and problem of best values of photo base 
and flying height are considered; linear interpolation proce- 
dure based on 11 control points is presented as alternative 
to Visser’s more complicated parabolic interpolation proce- 
dure; explanation of readings of parallax bar. 


Effects of Film Speed and Observer-Control on Detection of 
Gross Targets in Aerial Photographs, G.S.GROSSER, E.J. 
ROBINSON. Photogrammetric Eng v 26 n 1 Mar 1960 p 66-72. 
Ability of groups of human observers to detect gross targets 
on negative film strip passing over light-table at speeds of 
12 in. and 18 in. per sec; tests were made with six groups 
of subjects; observations at 12 and 18-in. per sec did not 
differ in number of correct responses, but 18 in. per sec 
groups showed most variability among and within individual 
subjects. 


Experiences with Analytical Methods in Photogrammetry, 
G.H.SCHUT. Photogrammetric Eng v 26 n 4 Sept 1960 p 
564-70. Investigations made by National Research Council of 
Canada; for block adjustment of plane coordinates, new 
purely numerical method has been devised, coded for elec- 
tronic computation, and tested; method promises to give 
excellent results with minimum expenditure of time and 
effort; concerning analytical aerial triangulation, only tenta- 
tive conclusions could be reached and further experiments are 
necessary. 


Experimental Studies on Color Aerial Photographs in 
Japan, T.MARUYASU, M.NISHIO. Tokyo Univ—Inst of Indus 
Science—Report v 8 n 6 (serial n 62) Mar 1960 32 p, 6 plates ; 
see also Japan Soc Civ Engrs—Trans v 60, extra papers (3-2) 
Feb 1959 20 p, 8 color photographs (In Japanese with 
English abstract). Studies to establish ground to photo color 
correlations by considering conditions for exposure, selection 
of film and filter and printing method; problem of com- 
pensating for effect of haze and describing actual ground 
color conditions on print; application to cartography and 
photogeology. (In English). 
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Interpreting Natural Terrain from Radar Displays, A.M. 
FEDER. Photogrammetric Eng v 26 n 4 Sept 1960 p 618-30. 
With control of energy propagation factor, terrain informa- 
tion is automatically interpreted by electronic process leading 
to display; penetration data given and related re-radiation 
amplitudes evidence how subsurface conditions, such as mois- 
ture and metallic contents and temperature, can be determined 
by radar; dependence of display interpretation on data from 
other sources indicate radar is valuable complement to other 
sensors, but not substitute for them. 


IP’s Directory of Aerial Survey and Photogrammetric Serv- 
ices. Indus Photography v 8 n 8 Aug 1959 p 33-4. List of 
firms in United States, Puerto Rico and Canada specializing 
in aerial photography or allied activities indicating services 
they perform, equipment, and special jobs they are able to 
undertake. 

Make the Next the Last, M.E.NATTO. Photogrammetric 
Eng v 26 n 4 Sept 1960 p 570-3. Short summary of results of 
1958 photographic season of US Coast and Geodetic Survey ; 
activity was extended from Alaska to Puerto Rico and varied 
from single-camera to three-camera tandem photography ; 
panchromatic, infrared, Ektacolor, aero-ektachrome, and An- 
scochrome film were used; cooperation of US Coast Guard. 


Method for Studying Possible Local Distortion in Aerial 
Films, J.M.CALHOUN, L.E.KELLER, R.F.NEWELL, Jr. 
Photogrammetric Eng v 26 n 4 Sept 1960 p 661-72. Halftone 
tint on glass plate is exposed onto aerial film; glass diaposi- 
tive made from processed negative is then registered with 
glass master positive; if local irregularities are observed, 
quantitative measurements of halftone tint are made by 
means of microdensitometer and automatic data processing 
equipment; limit of detectability is of order of 3.8u. 


New Attacks on Special Photogrammetric Problems, C.E. 
KOWALCZYK, L.V.STREES. Photogrammetric Eng v 26 n 1 
Mar 1960 p 44-7. Investigations within program of US Navy 
Hydrographic Office; stereophotogrammetrie contro] extensions 
in areas of inadequate geodetic control; underwater depth 
determination by stereophotogrammetric techniques ; identifica- 
tion and delineation of hydrographic information; utilization 
of high-altitude photography for cartographic mapping; meas- 
urement of sea waves from aerial and shipboard photography. 


Objective Test Procedure Designed to Aid in Selecting, 
Training and Rating Photo Interpreters, M.KALK, J.M. 
ENOCH, Photogrammetric Eng v 26 n 2 Apr 1960 p 228-37. 
Method to evaluate search performance of individual; method 
uses ophthalmograph to determine pattern of eye movements 
in searching photographic target; analysis of distribution of 
eye fixations by zones in terms of single index. 

Photogrammetric Determination of Elevations for Regional 
Gravity Surveys, W.T.KINOSHITA, B.H.KENT. Geophysics 
vy 25 n 2 Apr 1960 p 445-50. Precision photogrammetric meth- 
ods used to obtain elevation of gravity stations in area in 
southern Sierra Nevada and in west-central Idaho; in both 
areas, relief is more than 3000 ft and in Idaho area there is 
also dense cover of forest and brush; statistical analysis of 
differences between photogrammetric and known ground eleva- 
tions indicated that mean error is 0.2 ft. 


Photogrammetric Measurements in Structural Research, 
W.W.YU. Photogrammetric Eng v 25 n 4 Sept 1959 p 611-15. 
Photogrammetric method can be used as measuring tool for 
different testing programs in structural research; advantages, 
disadvantages, measuring accuracy, and limitations of pho- 
togrammetry; practical applications to test specimens are 
illustrated. 

Photogrammetric Surveys for Nautical Charting—Use of 
Color and Infrared Photography, L.W.SWANSON. Photogram- 
metric Eng v 26 n 1 Mar 1960 p 137-41. Special requirements 
for maintaining 820 individual charts of coastal waters by 
Coast and Geodetic Survey; discussion of changes and develop- 
ments which can be recognized only on color or infrared 
photographs. 


Photogrammetry and American Cadastral Surveyor, J.R. 
MASTERS. Photogrammetric Eng v 26 n 3 June 1960 p 469-74. 
Status of photogrammetry as applied to cadastral surveying; 
brief survey of European practice and tests is compared with 
American experience in introducing use of photogrammetry. 


Photogrammetry: Developments and Applications. Nat Re- 
search Council—Highway Research Board—Bul n 228 1959 68 
p. Papers presented at 38th Annual Meeting Jan 5-9 1959 in 
Washington, DC. North Dakota’s Use of Aerial Inventory for 
County General Highway Maps, E.T.BOWEN, C.J.CRAW- 
FORD, J.B.KEMP, 1-7; Photogrammetric Approach to High- 
way Route Location and Reconnaissance, A.C.QUINNELL 
8-11; Photogrammetry in Highway Planning, D.S.JOHNSON, 
12-20; Adjustment of Photogrammetric Surveys, L.L.FUNK, 
21-7; Relationship of Topographic Relief, Flight Heights and 
Minimum and Maximum Overlap, W.T.PRYOR, 28-48: Terrain 
Data for Earthwork Quantities, L.L.FUNK, 49-65; General 
Discussion, 66-8, 


Photographie Method for Transformation of Black and White 
Radar-Map into Full-Color Presentation, E.S.LEONARDO, 
R.A.TOLLIVER. Photogrammetric Eng vy 26 n 4 Sept 1960 
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p 647-51. Method has been devised which will produce radar 
maps on color film or paper, using conventional black-and- 
white radar map original; each general level of returns on 
original black-and-white radar map is assigned to separate 
color; complete photographie process is described and illus- 
trated. 

Precise Determination of Location of Bermuda from Photo- 
grammetric Observations of Flares Ejected from Juno II, 
D.C.BROWN. Photogrammetric Eng v 26 n 3 June 1960 
p 444-52. Observations used pair of flares ; Bermuda’s position 
was altered by 1.2 in. plus or minus 0.54 in. in latitude and 
by 6.8 in. plus or minus 0.60 in. in longitude, total displace- 
ment amounting to 176.5 plus or minus 17.5 m; suggestions 
on various aspects of possible global program of geodetic 
photogrammetry. 

Problem of Exterior Orientation in Photogrammetry, G.H. 
ROSENFIELD. Photogrammetric Eng vy 25 n 4 Sept 1959 
p 536-53. Designation of orientation parameters in different 
manner by almost every investigator caused near chaotic 
situation and has resulted in need for universal non-ambiguous 
system which depicts actual physical orientation of photograph ; 
discussion of basic concept involved in various systems in use; 
system with basic framework of Stockholm resolution of 
July 1956, concerning sign convention to be used in photogram- 
metry. 

Progress and Problems in Radar Photo Interpretation, P.R. 
HOFFMAN. Photogrammetric Eng v 26 n 4 Sept 1960 p 612-18. 
Development of use of mechanical and electronic equipment 
in various phases of radar photo interpretation ; list ot factors 
to be considered for interpretation; description of radar data 
plotting board AR-8; color-processing techniques to aid in 
differentiating original images; separation of various intensity 
levels by electron/optical instruments. 

Quantitative Photography—Geologic Research Tool, R.G.RAY, 
W.A.FISCHER. Photogrammetric Eng v 26 n 1 Mar 1960 
p 148-50. Measurements for geologic research may be made 
from aerial photographs; measurements include not only 
height and distance determinations but involve colorimeter 
and densitometer measurements ; paper defines field of measure- 
ments as quantitative photography; possible uses in geologic 
research, 

RC-130A Aircraft—New World Mapping System, J.K.WALLS. 
Photogrammetric Eng vy 26 n 38 June 1960 p 395-401. De- 
scription of new aircraft which provides both aerial photo- 
mapping and electronic geodetic surveying capability to 
produce maps of first order accuracy; it will enable Air Force 
to perform its global mapping and surveying missions much 
faster and at greatly reduced cost; complex electronic and 
photographic systems have been developed for aircraft; it 
will be subjected to 9 mo of flight testing by Lockheed. 


Reduction of Effect of Deflection of Vertical on Photogram- 
metric Work in Geodetically Unexplored Regions, H.M.KA- 
RARA. Photogrammetric Eng v 26 n 1 Mar 1960 p 123-6. 
Cross Bases Method requires use of measured baselines at 
beginning and end of flight strip; for each of these bases, 
which are approximately transverse to strip axis, length and 
azimuth are determined; difference in elevation of ends of 
each base, and elevation at beginning, middle and end of 
flight strip; work in plotter is done im same manner as in 
classical method; new system shows same accuracy as Classical 
method. 

Report of Working Group 4 (Interpretation of Vegetation) 
of Commission VII, International Society of Photogrammetry, 
D.A.BOON. Photogrammetric Eng v 26 n 2 Apr 1960 p 283-302. 
Report contains material related to interpretation of vegetation 
for number of purposes, including forestry, land use planning, 
and flood control; work done in countries of world is sepa- 
rately detailed. 


Report on A8 Aerotriangulation and Its Adjustment, B. 
KAVANAGH. Photogrammetric Eng v 26 n 1 Mar 71960 p 7/-80. 
Experiments were carried out to determine practicability of 
using Wild A8 for aerotriangulation of rugged parts of prov- 
ince of British Columbia; only grid plates have been used for 
control; in this type of terrain method appears to be economi- 
cal and favorably comparable with field costs. 


Resolution and Sinewave Response as Measures of Photo- 
Optical Quality, E.F.YOST. Photogrammetric Eng v 26 n 3 
June 1960 p 489-94. Description of methods for evaluating 
quality of images in aerial photography ; methods of empirical 
nature used in measuring composition of noncoherent photo- 
optical images. 


Significant Findings of Stereoscopic Acuity Study, A.ANSON. 
Photogrammetric Eng v 25 n 4 Sept 1959 p 607-11. Study 
was performed under contract with US Army Engineer Re- 
search and Development Laboratories, by University of Roches- 
ter Institute of Optics, New York; comparison of operator 
stereoscopic acuity was made under variety of viewing condi- 
tions; 30 observers performed 47,000 stereoscopic elevation 
readings ; results and interpretations are given, 


Sketching Projector for Side-Looking Radar Photo 

J j ‘ 4 graphy, 
B.A.CLAVELOUX. Photogrammetric Eng v 26 n 4 Sept 1966 
p 644-6. New side looking radar presentation is film strip 


Cameras. 
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recording which visually displays electromagnetic energy re- 
turns from terrain under both sides of airborne vehicle; radar 
projector provides capability for transferring, by sketching, 
mapping data from side looking radar photography to con- 
trolled manuscript or plotting sheet. 


_Some Adjusted Thoughts on Errors in Aerial Triangula- 
tion, S.K.GHOSH. Photogrammetric Eng vy 26 n 3 June 1960 
p 494-7, Discussion of situation in aero-polygon method of 
aerial triangulation with vertical or near-vertical photography, 
where data available from horizon camera, statoscope, solar 
periscope, gyroscope, etc, are not considered and triangulation 
is performed in first order stereo-plotter, 


Some Recent Progress in Air Survey With Particular Refer- 
ence to Newly-Developed Territories, W.P.SMITH. Roy Aero- 
nautical Soc—J v 64 n 589 Jan 1960 p 1-23. Following topics 
are treated: progress made in aerial surveying cameras; air- 
craft, and navigational methods; applications of photographs 
in geology, forests, and agriculture; air survey as applied to 
mapping; airborne electronic aids designed to reduce need 
for ground framework control; and airborne geophysical sur- 
vey as aid to mineral prospecting. 


Stereoscopic-Pair Projection of Aerial Photographs in Map 
Compilation, R.R.COATS. Geol Soe America—Bul vy 71 n 5 
May 1960 p 629-30. Two methods for transferring information 
from stereographie pairs of aerial photographs to topographic 
base maps; both methods require use of variable ratio reflect- 
ing projector, of Saltzman type, and both are useful only to 
persons capable of naked-eye stereoscopy. 

Stockpile Measurements by Automatic Data Recording and 
Electronic Computation, N.L.HENDERSON, H.JACOBY. Pho- 
togrammetric Eng v 26 n 1 Mar 1960 p 54-9. 11 sand and 
gravel piles varying in size from 80x80 ft to 800x250 ft were 
measured by vertical cross-section method with points taken 
directly from photography, and automatically processed in 
electronic computer to produce end areas and volumes; results 
of tests determine proper cross-section interval; this method 
offers savings in time, and is more accurate. 


Study of Propagation of Errors in Simplified Photographic 
Mosaic, P.B.MORANDA. Photogrammetric Eng v 26 n 4 Sept 
1960 p 582-9. Important problem in target location is estab- 
lishing coordinates of potential target relative to those of 
known check points; simple procedure which roughly resem- 
bles “slotted template’? method of forming photographic mosaic 
is studied; formulas are developed which exhibit rms error 
propagation as function of distance from check point. 

Surveys—From Sky, D.C.JONES. Mechanization v 24 n 2 
Feb 1960 p 74-6. Application of aerial survey to mapping of 
coal strip mines; aerial photo mosaics are used in combination 
with ground control survey which is quickly achieved by using 
tellurometers ; cost varies from 5¢ to $1.25 per acre depending 
upon detail needed and ruggedness of terrain; other advantages 
include savings in time, and ground work with more accurate 
results. 

Terrain Radar Reflectance Study, L.E.NEWBRY, Photo- 
grammetric Eng v 26 n 4 Sept 1960 p 630-7. Study to accu- 
rately measure radar reflectivity or back-scattering coefficient 
of homogeneous terrain at aspect angles of from 10 to 70°; 
measurements were made to measure grazing effects; set of 
resultant data exhibits accuracy approaching 1 db; conclusions 
show how terrain reflectivity data can be separated into bands 
depending on gross terrain classification. 


Too High to Walk, Too Low to Jump, W.C.EDDY. Instru- 
mentation vy 13 n 3 1960 p 10-18. Graphs of earth’s profile 
produced by aerial survey plane flying at tree-top altitude and 
using Electronik strip chart recorder. 


20-Degree Convergent versus Vertical Photography for 
Aerotriangulation, E.P.GRIFFIN. Photogrammetric Eng v 26 
n 1 Mar 1960 p 59-64. Test extensions conducted to determine 
relative accuracies of 20° convergent and vertical photography ; 
simultaneously exposed photography was used and every phase 
of test was planned; use of both Bausch and Lomb 720 Plotter 
with Stereopontometer and Zeiss C-8 Stereoplanigraph ; relative 
merits of each type of photography. 


Use of Photogrammetry in Architecture and Other Civil 
Engineering Construction, M.PLOTNICK. Photogrammetric 
Eng vy 25 n 4 Sept 1959 p 553-9. Construction of 54 models of 
various buildings from elevational photographs by stereoplot- 
ting method; method is accurate, economic, and rapid; it was 
used for making architectural models, but it can be used for 
models in archaeology, city planning, mining development and 
other civil engineering work. 


Visual Factors in Stereoscopic Plotting, R.F.DWYER, Jr. 
Photogrammetric Eng v 26 n 4 Sept 1960 p 557-64. Human 
visual system, with all its variables, is important factor in 
photogrammetric mapping; results of research project con- 
ducted by US Geological Survey, Topographic Division, in 
cooperation with W.H.BRYAN. 

Location of Plane of Best Average Definition for Air- 
plane Camera Lenses, F.E.WASHER, W.P.TAYMAN. Photo- 
grammetric Eng v 26 n 3 June 1960 p 475-88. Effectiveness of 
use of average value of resolving power, both as means of 
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locating plane of best average definition and as figure of merit 
in rating optical performance of lenses and lens-camera com- 
binations ; various methods of arriving at average value of 
resolving power, including area weighted average resolution, 
area and depth-of-focus weighted average resolution, and root 
mean-square mean resolution, 


Satellite Photography with Strip and Frame Cameras, D.L. 
OCKERT. Photogrammetric Eng v 26 n 4 Sept 1960 p 592-6. 
Problems associated with satellites as camera carrying vehicles 
are quite different from those of conventional aircraft; paper 
discusses use of strip cameras and frame cameras in satellite 
operations; desirable and undesirable characteristics of each 
camera type are discussed and compared; it is shown that 
both cameras will have place in future satellites. 


Testing Suitability of Crown Graphic Camera for Photo- 
grammetry, R.D.TURPIN. Photogrammetric Eng v 26 n 3 
June 1960 p 436-40. Testing of press type Crown Graphic 
camera used precisely measured targets to give photograph 
scales varying from 1:1 to 1:100; quality checks compared 
well with those obtained from precise aerial cameras or photo- 
theodolites ; little difference in quality was noted for different 
scales though some variation was detected between glass plates 
and sheet film; discussion of methods for testing camera to 
be used for close range photogrammetry. 


Variation of Resolving Power and Type of Test Pattern, 
F.E.WASHER, W.P.TAYMAN. US Bur Standards—J Research 
—Eng & Instrumentation v 64C n 3 July-Sept 1960 p 209-23. 
Plane of best average definition is located for number of 
lenses of type used in aircraft mapping cameras; three types 
of test pattern are used; variation of resolving power through- 
out region of usable imagery is given for each type of test 
pattern with two types of photographic emulsion; plane of 
best average definition can be located equally well with each 
type of pattern. 


Computer Applications. See Photogrammetry—Instruments. 


Costs. What Does Photogrammetric Mapping Really Cost? M.S. 
WRIGHT, Jr. Photogrammetric Eng v n 3 June 1960 
p 452-4. Summary of cost data obtained from questionnaires 
filled out by number of photogrammetric companies; profit 
and overhead figures for average company; average prices for 
various types of highway and city mapping projects; general 
state of profession, 

Equipment. See also Spectrophotometers. 


Army Map Service M-2 Stereoplotter, D.E.COULTHART. 
Photogrammetric Eng v 26 n 4 Sept 1960 p 657-60. Descrip- 
tion of M-2 high precision Stereoplotter developed by Army 
Map Service; background of operational problems and re- 
quirements which led to development of performance specifica- 
tions for Stereoplotter; test results with instrument. 


Isopachometer—New Type Parallax Bar, R.J.HACKMAN. 
Photogrammetric Eng v 26 n 3 June 1960 p 457-63. New 
parallax measuring device utilizes two floating dots super- 
imposed on stereoscopic model of two vertical aerial photo- 
graphs; floating dots can be set to specific vertical interval 
which may be moved up or down within stereoscopic model; 
device was designed mainly as aid in geologic mapping, but 
is applicable in other fields where interval measurements are 
required, and may be used like any standard parallax bar, 


New Photogrammetric Support Equipment, K.T.SIME. Pho- 
togrammetric Eng v 26 n 4 Sept 1960 p 574-9. Results of 
tests by Aeronautical Chart and Information Center; test of 
AR-25 Universal Scanning Stereoscope designed to afford 
stereoscopic inspection from roll film, negative or positive, 
accommodating 9x9 in. and 9x18 in. vertical photography, 
Ke-2 copy camera designed to produce photographic copy on 
aerial film, and Plotting Board for handling of radar film; 
design was found generally satisfactory; report on certain 
deficiencies is available from Center. 


Use of Airborne Profile Recorder and Associated Equipment 
for Photogrammetric Mapping. Chartered Surveyor v 93 n 1 
July 1960 p 29-39. Related papers, presented at meeting of 
Jand surveyors section of Roy Instn Chartered Surveyors, Mar 
1960 in London: Application of Airborne Profile Recorder to 
Photogrammetric Mapping, T.B.SMITH, 29-33; Description of 
Airborne Profile Recorder, Its Installation and Operation, 
R.HALL, 33-5; Application of Airborne Profile Recorder as 
Aid to Mapping, J.A.EDEN, 36-8; Aden Survey, 1959, W.P. 
SMITH, 38-9. 


Forestry Applications. Forest Survey Design Applying Aerial 
Photographs and Regression Technique for Caspian Forest of 
Iran, E.J.ROGERS. Photogrammetric Eng v 26 n 3 June 1960 
p 441-3. Description of methods used in area of 250,000 acres 
of hardwood forest; data are being collected from photo 
interpretation and field measurements. 


Intensive Assessment of Factors Influencing Photo-Cruising 
Shows that Local Expressions of Photo Volume are Best, 
J.H.G.SMITH, Y.LEE, J.DOBIE. Photogrammetric Eng v 26 
n 3 June 1960 p 463-4. Survey of 40-acres of young Douglas 
fir, hemlock, and cedar near Haney, BC; form of volume 
equation and local equations were investigated ; because of 
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wide variation among results of interpreters, better results 
are expected from use of localizing photo-volume tables and 
statistical techniques; use of Alwac IIJE computer for evalua- 
tion of limiting factors of photo-cruising. 


Instruments. Analytical Plotter Using Incremental Computer, 
U.V.HELAVA. Photogrammetric Eng v 26 n 3 June 1960 
p 428-35. Digital incremental computation technique may be 
used in analytical plotter; this approach leads to simplified 
computer, particularly as far as lower order plotters are 
concerned; paper discusses application of technique. 


Digitized Photogrammetry with Nistri Beta II, LI.LSLOAN. 
Photogrammetric Eng v 26 n 1 Mar 1960 p 39-44, Description 
of Beta II, Veltropolo, and digitizer, particularly as they have 
been applied to topographic and non-topographie projects with 
special emphasis on non-topographic projects such as: aircraft 
data reduction, preparation of engineering data of various 
engineering prototype models, and preparation of punch tape 
data of various tools and dies. 


Improved Stereotriangulation Adjustments with Electronic 
Computers, A.L.NOWICKI, C.J.BORN. Photogrammetric Eng 
v 26 n 4 Sept 1960 p 599-604. UNIVAC plays important role 
in stereotriangulation adjustment process; improving existing 
programs as well as devising new ones; deficiencies of vertical 
adjustment program; work is underway for programming 
horizontal block adjustment. 

Review of Airborne Methods Used in Prospecting for Oil 
and Minerals with Special Reference to Philippine Islands, 
P.A.RANKIN. Philippine Geologist v 13 n 4 Dee 1959 p 142-60. 
Organization and application of aerial photography ; magnetic, 
electromagnetic, and radiometric methods of aerial survey; 
instrumentation of aerial geophysical survey. 


PHOTOGRAPHIC EMULSIONS 


See also Memory Devices; Motion Pictures; Photographic 
Film; Physics—Nuclear; Radiation—Measurement, 


Bromination of Gelatin, W.COOPER. Photographie Science 
& Eng v 4 n 8 May-June 1960 p 160-6. Fine ground gelatin 
undergoes substitution reaction with molecular bromine at 
room temperature; in pressure range of 7-9 u of halogen 
and with excess gelatin, there is slow evolution of hydrogen 
bromide; one mole of hydrogen bromide for each mole of 
bromine reacted forms; addition of moisture accelerates reac- 
tion; at 1.5 to 66.2 C, activation energy was about 3.1 plus 
or minus 0.6 keal/mole. Kodak Research Laboratories, Com- 
munication n 2036. 


Contribution to Theory of Characteristic Curve, H.FRIESER, 
E.KLEIN. Photographie Science & Eng v 4 n 5 Sept-Oct 1960 
p 264-70. General theory is derived which agrees in principle 
with results of others; application permits comparison with 
experimental results and allows appraisal of effects of grain 
size distribution, statistical quanta effects, and _ sensitivity 
distribution on location and shape of characteristic curve; 
estimate can be made of theoretically possible increase in 
sensitivity ; absorption of elementary photographic layer may 
be derived from transmission and reflection measurements of 
thick layer. 


Enhancement of Photographic Speed and Sensitivity by 
Electric Fields, J.KROTHSTEIN. Photographie Science & Eng 
v 4n1 Jan-Feb 1960 p 5-11. Test of hypothesis that strong 
electric fields applied to emulsion during light exposure might 
increase speed or sensitivity; results appear to be sufficiently 
unambiguous to assert that positive effect exists which is 
large; bare emulsion from Kodalith stripping film (ortho 
was mounted on transparent electrode (tin-oxide-coated glass 
and dried; exposures were made in EGG Mark VI Sensitometer, 
with voltage across electrodes synchronized with light flash. 


Equation of State for Photographic System, R.W.SWEN- 
SON. Photographie Science & Eng v 4 n 4 July-Aug p 219-24. 
It is suggested that chemical sensitization can be considered 
third dimension to H & D curve which relates density to 
exposure; three component system is explored, and simple 
quantities which relate all three variables are described. 

Evolution of Photographic Sensitivity in Silver Bromide 
Gelatine Emulsions, R.J.T.BROWN, P.FAELENS. Brit Kine- 
matography v 37 n 4 Oct 1960 p 84-90. Review of historic 
growth of photographie process, development of silver halide 
light-sensitivity system, and factors determining photographic 
sensitivity ; evolution of quantum efficiency and of grain size; 
importance of scientific research for progress of photographic 
process ; research problems, 

Experimental Study of rms Granularity as Function of 
Scanning-Spot Size, G.C.HIGGINS, K.F.STULTZ. Optical 
Soe America—J v 49 n 9 Sept 1959 p 925-9. Experimental 
data on constancy of Selwyn granularity with variations of 
scanning aperture; evaluation of series of coarse and fine- 
grained emulsions in which granularity was essentially con- 
stant for apertures from 7.5 to 384 ww; effects of sample im- 
soap such as density wedging, streaks, scratches and 
dirt, 

Experiments on Formation and Crystallographic Stability of 
Silver Bromide Grains in Saturated Bromide- and Ammonia- 
Complex Solutions, R.MATEJEC. Photographie Science & Eng 
v 4 n 5 Sept-Oct 1960 p 281-4, Microscopie study shows that 
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usual triangular and hexagonal grains are formed at low 
crystallization rates, while rapid crystallization gives rise to 
special, structurally defective forms ; first, flat grains, are not 
stable in complex solutions without protective colloids ; factors 
in rate of conversion into compact grains, and photographic 
significance of conversion are indicated. 


Influence of Some Addition Agents on Color of Developed 
Silver from Liquid Photographic Emulsion, K.FUTAKI, Y. 
OHYAMA, T-I.IWASAKI. Photographic Science & Eng v 4 
n 2 Mar-Apr 1960 p 97-100. Influence of alkyl homologues of 
6-alkyl-7-hydroxy-5-methyl-1,3,4,-triazaindo-lizine, _ 2-alkyl-5- 
amino-1,3,4-oxadiazole was investigated with liquid silver 
chloride emulsion developed by diulte Phenidone-hydroquinone 
developer; each agent was added to emulsion prior to develop- 
ment; liquid emulsions avoid difficulties in measuring silver 
deposits on coated paper. 

Influence of Some Addition Agents on Rate of Development 
of Liquid Photographic Emulsion, K.FUTAKI, Y.OHYAMA. 
Photographie Science & Eng v 4 n 5 Sept-Oct 1960 p 257-63. 
Effect of some heterocyclic thiones and other addition agents 
on rate of development of silver chloride liquid emulsion by 
dilute Phenidone-hydroquinone developer; correlation was ob- 
served between blue-black toning effect of heterocyclic thiones 
and acceleration of development by these agents; other agents 
varied in being with or without toning effect and in their in- 
fluence on development rate. 


Novel Method for Characterizing Photographic Gelatin, 
F.W.H.MUELLER, C.B.ROTH. Photographie Science & Eng 
v 4 n 8 May-June 1960 p 151-4. Studies at Ansco Research 
Laboratories have shown that polymerization of vinyl mono- 
mers upon illumination is promoted by silver salts; with 
photopolymerizations in aqueous gelatin solutions, type and 
nature of gelatin profoundly affects initiation period of 
reaction ; initiation period is evaluated from plot of tempera- 
ture of reaction mixture against total exposure. Before Colloque 
International de Photographie Scientifique, Liége, Sept 14-19 
1959. 


Photographic Emulsions for Space Research. Indus Chemist 
v 35 n 417 Nov 1959 p 550. Manufacture and application of 
emulsions specifically for use by physicists in investigation 
of cosmic rays and other nuclear particles; emulsion is most 
commonly used in sheets 600 thick, i.e., 50 times as thick 
as normal coatings on film or plate; pertinence to use in 
satellites. 


Photographic Process as Diatomie Reaction, C.CANDLER. 
Australian J Physics v 138 n 2A July 1960 p 419-36. It is 
shown that results of grain counts recorded in literature by 
various authors all fit very simple equation; theory which 
best describes count is diatomic reaction between two silver 
atoms. 31 refs. 


Print-Out Emulsion with Component of Silver Azide, Y. 
TOMODA. Photographie Science & Eng v 4 n July-Aug 
1960 p 196-8. Emulsions were prepared in which part of 
silver bromide was replaced by silver azide; effects of varia- 
tion in silver azide content, of addition of oxalic acid, and 
of addition of excess silver nitrate were determined; formula- 
tion is given for print out emulsion of improved speed which 
can be used for detection and dosimetry of radiation from 
radioisotopes. 


Reciprocity Characteristics of Silver Bromide and Silver 
Chloride Emulsions, AALHAUTOT. Photographie Science & Eng 
v 4 n 5 Sept-Oct 1960 p 254-6. Simple approach to study of 
reciprocity characteristics of silver halide emulsions is obtained 
by using primitive emulsions; method shows that different 
sensitizer types have different actions on reciprocity; some 
differences and analogies appear when silver bromide and 
silver chloride emulsions are compared; in both eases, sulphur 
sensitization seems to be main cause of high intensity reciproc- 
ity failure. 


Sensitometry and Densitometry in Photographie Industry, 
M.E.F.HOWARTH, P.W.WATT. Soc Instrument Technology— 
Trans v 12 n 1 Mar 1960 p 83-6 (discussion) 87-8. To measure 
sensitivity of photographie emulsion, graduated exposure is 
delivered from ‘sensitometer’ and, after emulsion has been 
processed, amount of blackening produced is measured by 
‘densitometer’; technical problems involved in making meas- 
urements ; instruments developed. 


Systems Analysis of Photographie Process—1. Three-Stage 
Model, D.H.KELLY. Optical Soe America—J v 50 n 8 Mar 
1960 p 269-76, Proposal of nonlinear, isotropic model to account 
for micro-imaging behavior of photographie process; predic- 
tion of image growth and ‘adjacency effect’; sample calcula- 
tion of typical step function response of process with Gaussian 
transfer functions. 


Untersuchungen zum _ Diffusionslichthof photographischer 
Schichten, G-HAASE, H.MUELLER. Optik v 17 n 1 Jan 1960 
p 1-24. Investigations of diffusion halo on photographie emul- 
sions ; simple theory is developed on basis of diffusion approxi- 
mation of general transport theory which proves capable of 
correctly interpreting and correlating series of experimental 
facts; basic formulas are discussed with particular reference 
to some of H.FRIESER’s experimental results. 85 refs. 
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PHOTOGRAPHIC EMULSIONS—Continued 


Zur spektralen Empfindlichkeit photographischer Schichten, 
J.EGGERT. Annalen der Physik v 4 n 1-5 1959 p 140-4. Spec- 
tral sensitivity of photographie layers; analysis of increased 
pepe TAty of AgBr crystals due to adsorption of sensitizing 
yes. 


PHOTOGRAPHIC FILM 
See also Motion Pictures; Photographic Emulsions. 


Effect of Gamma-Ray Exposure on Camera Films, G.M. 
CORNEY. Photographic Science & Eng v 4 n 5 Sept-Oct 
1960 p 291-6. y-ray fog tends to reduce effective contrast and 
speed of photographic material and to increase graininess; 
first two effects can be minimized by choice of printing paper 
and by increasing camera exposure, with result that increase 
of graininess may be limiting factor; film should have as low 
speed as lens and exposure time permit; high ratio of light to 
y-ray sensitivity, high contrast, and long density range are 
also desirable. 

16mm Reversal Films for Television, R.J.T.BROWN. Brit 
Kinematography v 37 n 3 Sept 1960 p 64-5. Series intended 
solely for television transmission, developed by Gevaert Ltd, 
Brentford, England, comprises Gevapan 30 reversal type 863 
fully panchromatic film with speed of 40 ASA to tungsten 
suitable for studio work; Gevapan 386 reversal type 880, is two 
stops faster and suitable for documentary and reportage work; 
duplicating reversal type 891 is fine grain duplicating reversal, 
blue sensitive only; telerecording reversal type 850 is intended 
for photography of television screen; processing. 

Color. See also Cameras—Exposure Control; Photographic Film 
—Processing. 

High-Speed Color Negative Film, M.L.DUNDON, D.M. 
ZWICK. Soe Motion Picture & Television Engrs—J v 58 n 
11 Nov 1959 p 735-8. 35mm-camera film, Eastman Color Nega- 
tive Type 5250 is designed to replace Eastman Color Negative 
Type 5248, but is twice as fast; this permits exposures under 
more difficult lighting conditions, or with greater depth of 
field or more economy in set lighting; processing and printing 
procedures are similar to those for Type 5248; minor differ- 
ences in characteristics of two films which may affect picture 
quality are discussed. 

New High Speed Colour Negative Film, A.F.C.HIRST. Brit 
Kinematography v 36 n 1 Jan 1960 p 4-7. New Eastman Color 
Negative Film type number 5250 has twice speed of type 5248, 
and is almost completely compatible with existing practices 
involving Eastman Color Films; it consists of three emulsions 
sensitive to blue, green and red light coated on single safety 
film support; exposure, processing, and photographie proper- 
ties; incident light table for tungsten illumination and table 
of filter recommendations. 

Small-Field Chromaticity Discrimination, D.L.MacADAM. 
Optical Soc America—J v 49 n 12 Dee 1959 p 1143-6. Color- 
discrimination data for 11 chromaticities from single cbserver 
using matching method for fields subtending 3 ft and 4.4°; 
chromaticity diagram for 3 ft field; application to studies of 
chromaticity differences in judgments of graininess in color 
films. 

Speed Rating of Reversible Color Films, S.R.ALBRO, I.B. 
CURRENT. Photographic Science & Eng v 4 n 2 Mar-Apr 
1960 p 65-8. As part of activity of subcommittee of Am Stand- 
ards Assn, Ansco Standards Dept conducted psychophysical 
tests to evaluate subjective assessment of speed of color reversal 
films; data obtained resulted in simple sensitometric method 
of rating film speeds which is essentially based on exposure 
represented by midpoint of straight line connecting net 
densities of 0.20 and 2.00 on characteristic curve. 


Two New High-Speed 16 mm Colour Reversal Films, B.J. 
DAVIES. Brit Kinematography v 36 n 1 Jan 1960 p 7-9 
(discussion) 9-11. Characteristics of Eastman Ektachrome ER 
Film, Type 7257 and Type 7258, designed to achieve fair com- 
promise between high speed and maintenance of grain, defini- 
tion, contrast, and color quality characteristics; films are 
integral tripack reversal color camera films with conventional 
layer arrangement; processing procedure and printing ; recom- 
mendations with regard to filters, speed ratings and light 
sources. 

Two Psychophysical Methods for Evaluating Quality of 
Projected Color Slides, W.WOODBURY. Photographic Science 
& Eng v 4 n 2 Mar-Apr 1960 p 69-73. Exposure indexes of 
reversal color materials for use in miniature cameras are 
normally based on judgments of projected slides; slides are 
presented to judges either in order of increasing or decreasing 
exposure or in random order with respect to exposure; 
although results with both methods are identical, advantage 
appears to be with ordered sequences. Kodak Research Labora- 
tories, Communication n2066. 


Density Measurement. See Densitometers; Photographie Film— 
Processing. 

Developing. See Photographic Film—Processing. 

Printing. See Photographic Film—Processing. 


Processing. See also Cameras; Photography—Equipment ; Rock- 
ets and Missiles—Testing ; Sensitometers. 


PHOTOGRAPHIC. FILM—Continued 


Analytical Densitometry for Color Print Evaluation, J.W. 
ONLEY. Optical Soe America—J v 50 n 2 Feb 1960 p 177-82. 
Experimental comparison of equivalent neutral densitometry 
and colorimetric estimations for wide gamut sample, single 
and multiple dye combinations for color print photographic 
process; application to specific problem in print evaluation 
using both neutral scale and picture area measurements. 


Approach to Monabath Kinetics, R.E.SWING, S.A.BARRY. 
Photographic Science & Eng v 4 n 3 May-June 1960 p 173-5. 
Monobaths are formulated by empirically adjusting chemical 
constituents; if kinetics of process were known, empirical 
approach could be augmented; kinetic equation representative 
of combined developing and fixing solutions has been devised 
and experimentally substantiated for Panatomic-X 35 mm film 
and Boston Univ Monobath No. 438. 


Comnarison of Development Kinetics of p-Phenylenediamine- 
Type Developer and Metol-Hydroquinone Developer, R.B.PON- 
TIUS, R.M.COLE, R.J.NEWMILLER. Photographie Science 
& Eng v 4 n 1 Jan-Feb 1960 p 23-30. Although kinetics of 
image development are identical, developers differing only in 
rate constants, kinetics of fog development are different; 
difference is thought to be that fog consists of chemically and 
of physically developed components. Kodak Research Labora- 
tories, Communication n2052. 


Comparison of Some Methods of Obtaining 16 mm Colour 
Prints, D.WARD. Brit Kinematography v 35 n 4 Oct 1959 
p 94-101. Methods available at present are given in chart; 
description of series of practical camera and printing tests 
carried out and results obtained; tabulation of photographic 
details and of prints projected. 


Kinetics of Development by Ferrous Ethylenediaminetetra- 
acetate Complex Jon, T.H.JAMES. Photographie Science & 
Eng v 4 n 5 Sept-Oct 1960 p 271-80. Effect of pH, concentra- 
tion, temperature, neutral salts, silver halide solvents, and 
quaternary ammonium salts on rate of development by ferro- 
EDTA complex; complex rather than unassociated ferrous ion 
is active agent for both direct and solution physical develop- 
ment; reference is made to various studies, including use for 
motion picture film and nuclear track emulsions. Kodak Re- 
search Laboratories, Communication n 2095, 


Measurement of Changes in pH in Photographic Coatings 
During Development, J-EGGERS. Photographie Science & Eng 
v 4 n 5 Sept-Oct 1960 p 284-7. Hydrogen ion is liberated 
during development by organic developing agents; because of 
slow diffusion in emulsion layer, it was thought possible that 
decrease in pH in developing emulsion might be much greater 
than in bulk solution; by simultaneous flash exposure of glass 
electrode coated with Lippmann emulsion and of coated glass 
plate immersed in developer, growth of density parallel to 
change in pH could be followed. 


Photographie Developing Agents—2. Quinones, R.W.HENN, 
J.F.TINKER, H.L.FIELDING. Photographic Science & Eng 
v 4 n 3 May-June 1960 p 167-72. Observations concerning 
developing properties of solutions of quinones; observations 
show correlations with structure, while rate measurements in 
presence and absence of sulphite point to formation of at least 
two different developing agents. Kodak Research Laboratories, 
Communication n 2060. 


Photographie Development by Hydroquinone Compounds with 
Positively Charged Groups, J.F.WILLEMS. Photographic Sci- 
ence & Eng v 4 n 2 Mar-Apr 1960 p 101-9. Positively charged 
substituents on hydroquinone developers considerably decrease 
induction period of photographic development; this de*reace 
is interpreted in terms of diminished electrostatic repulsion of 
negative potential barrier of silver halide particles upon these 
developers ; chromatographic elution adsorption tests on silver 
bromide sols are in accordance with photographic development 
results. 


Processing with Saturated Paper, S.SSCHRECK. Photographic 
Science & Eng v 4 n 5 Sept-Oct 1960 p 298-9. Rapromatic 
saturated web processing technique was introduced to simplify 
processing, and particularly to meet requirements imposed by 
unusual conditions peculiar to airborne processing; originally 
web was used with relative motion between it and material 
being processed; present concern is with system in which 
saturated web is maintained in intimate contact with emulsion 
with no relative motion during transport, and results are 
described. 

Stability of Concentrated Ammonium Thi»sulfate Solutions 
at High Temperature, G.I.P.LEVENSON. Photographie Science 
& Eng v 4 n 2 Mar-Apr 1960 p 110-12. Sodium and ammonium 
thiosulphate liquors were stored in sealed glass tubes at 60 C; 
typical commercial ammonium fixing concentrate was used for 
some tests; effect of pH, sulphite concentration, dilution, etc, 
on time required for deposition of sulphur from solution was 
observed; stability was not primarily dependent on type of 
salt, but decreased as pH and sulphite concentration were 
lowered ; thiosulphate decomposed when sulphite was consumed. 


Student-Built 16mm Continuous Positive Film Processor, 
J.C.STORMONT. Soe Motion Picture & Television Engrs—J 
v 68 n 10 Oct 1959 p 690-3. Features and functions of positive, 
black and white film processor, built by University of Miami 
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PHOTOGRAPHIC FILM—Processing—Continued. 


motion-picture students; machine is capable of operating 
normally at 100 fpm and utilizes glass fiber, polyester resins 
and synthetic plastics throughout its construction; processor 
is now in use for all of University’s positive and soundtrack 
processing. 

Study by Infrared Analysis of Oxidation of 1-Phenyl-3- 
Pyrazolidone—Hydroquinone Developers, G.V.VAN VEELEN, 
H.RUYSSCHAERT. Photographic Science & Eng v 4 n 38 May- 
June 1960 p 129-34. Infrared spectrum of extract, obtained 
from PQ developers with chloroform, shows strong carbonyl 
band at 5.85u, which can be used for quantitative analysis ; 
when hydroquinone or sodium hydroquinone monosulphonate 
are present with sulphite, agent is almost quantitatively re- 
generated; in absence of sulphite, 1-phenyl-3-hydroxypyrazole 
is immediately formed. 


Superadditivity of Mixtures of Hydroquinone and 3-amino- 
pyrazoline Derivatives, H.ULRICH, H.SCHUELER. Photo- 
graphic Science & Eng v 4 n 4 July-Aug 1960 p 225-8. Para- 
amino derivatives of 1-phenyl-3-aminopyrazoline with hy- 
droquinone show developing action with pronounced super- 
addivity ; developers containing them were studied and com- 
pared with systems containing 1-phenyl-3-pyrazolidone; de- 
velopers with 3-aminopyrazoline derivatives have _ shorter 
induction period, and lower concentrations are required for 
maximum superadditivity ; this is explained on basis of charges 
on ionic species involved. 

Thiourea and Its Derivatives in Photographie Stabilization 
Processing, R.S.BRUENNER. Photographie Science & Eng v 
4 n 4 July-Aug 1960 p 186-95. Stabilization where water is 
unavailable and/or time is factor; thiourea can be used with 
alkaline developer; no precautions are required for film proc- 
essing, but paper processing needs increased potassium 
bromide; derivatives offer little advantage; selenium and gold 
toning were best for reducing fading; high temperature and 
high thiourea concentration reduce gelatin swelling. 


Selection. See Spectrophotometers. 
Standards. See Photography—-Exposure Meters. 
Storage. Tropical Storage of Processed Negatives, R.W.HENN, 


LA.OLIVARES. Photographie Science & Eng v 4 n 4 July- 
Aug 1960 p 229-33. Fungus growth may be prevented or 
greatly reduced by enclosure in envelope impregnated with 
fungicide, and by interleaving with similarly treated paper 
for series; most successful of fungicides tested was sodium 
pentachlorophenate; envelopes protected negatives up to 
8 yr under moist tropical conditions; nonaqueous adhesives, 
edge seams, and flaps contributed to stability; specific recom- 
mendations are made. Kodak Research Laboratories, Communi- 
cation n 2069. 


PHOTOGRAPHIC PLATES 


Resolving Power of Photographic Materials as Determined 
from Interferometer Patterns, H.THIRY. Photographic Science 
& Eng v 4 n 1 Jan-Feb 1960 p 19-22. Method of measuring 
resolving power of photographie plates in which interference 
image is recorded on plate with Lloyd’s mirror apparatus; re- 
solving power is evaluated by using developed plate as diffrac- 
tion grating and determining maximum diffraction angle pro- 
duced, from which can be calculated spatial frequency of 
finest lines that plate will record; limiting resolution is higher 
than that given by microscopic examination. 

PHOTOGRAPHIC REPRODUCTION 


See also Microfilm. 


Cutting Cost of Short Runs, H.DENSTMAN, M.SCHULTZ. 
Indus Photography v 8 n 10 Oct 1959 p 34, 42. Diazo Halftone 
Master process for technical publications instituted at elec- 
tronics development company saves manhours and material 
cost; reproduction eliminates sereening, stripping and plate- 
making phases of photo offset; projection technique described. 


Directory of Reproduction Machinery. Indus Photography v 
8 n 10 Oct 1959 p 24-7. List of all known continuous printing 
machines, giving most important characteristics of all models 
made by leading manufacturers in descending order of lamp 
intensity in watts per in.; maximum mechanical speed of 
each machine in fpm of production; for diazo type machines 
chart indicates whether machine is built for automatie print 
separation as one step operation or whether second feed for 
development is necessary; type of development applicable, 
and machines having front and rear print delivery as stand- 
ard; approximate base price given. 


Electrostatic. See also Drafting Practice; Blectrostatics. 


Electrothermography—New Electrostatic Printing Tech- 
nique, P.M.CASSIERS. Photographie Science & Eng v 4 n 4 
July-Aug 1960 p 199-202. With process developed, electrostatic 
prints can be obtained by heat dissipation of applied charge; 
method is based on spontaneous discharge at critical tempera- 
ture; tentative explanation of phenomena involved is offered 
and is supported by resistivity, enthalpy, and breakdown meas- 
urements. 


Review of “Electrofax’”’ Behavior, J.A.AMICK. RCA Rey y 
20 n 4 Dec 1959 p 753-69. Physical, optical, and electrical prop- 


PHOTOGRAPHIC REPRODUCTION—Continued 


erties of Electrofax layers reviewed; characteristics of latent 
images which can be formed; techniques which can be used to 
make latent images visible. 


Volume-Charge Capacitor Model for ‘“Electrofax’’ Layers, 
J.A.AMICK. RCA Rev v 20 n 4 Dee 1959 p 770-84. Observed 
nonlinearities of light discharge curves for Electrofax layers 
are ascribed to ionizable centers uniformly distributed through- 
out volume of dark adapted layer; by determining density of 
ionizable centers present in different HElectrofax layers, light 
discharge curves can be calculated which agree well with 
experimentally observed curves. 


Xerography. Electronic Photography, M.L.SUGARMAN, Jr, 
M.B.LEVINE, N.P.STEINER. IRE—Trans on Indus Elec- 
tronies PGIE-11 Dee 1959 p 26-34. Development and current 
status of systems using electrons to produce photographic 
images; two general categories are discussed, specifically, elec- 
trography and electrophotography, and techniques of produc- 
ing electrophotographs by either ‘‘Xerox” methods presented 
in detail. 


High-Resolution Xerography by Aerosol Development, J.T. 
BICKMORE, M.LEVY, J.HALL. Photographie Science & Eng 
vy 4n1 Jan-Feb 1960 p 37-43. Resolution capability of selenium 
xerographic plates combined with conventional aerosol devel- 
opment, and also effect of process parameters on image resolu- 
tion, density, and general quality were determined ; period 
between exposure of charged photoconductor and development 
could be prolonged for 30 min or longer with no resolution 
loss; resolutions in range from 140 to 200 lines/mm were 
readily obtained. 


PHOTOGRAPHY 


See also Cameras; Exploding Wires; Geological Surveys; 
Microfilm; Motion Pictures; Opties; Photogrammetry; Photo- 
graphic Film. 

Ilumination, Contrast, Spectrum, and Color Conditions in 
“Average”? Outdoor Scene as Functions of Ground Reflectance, 
Object Orientation, and Viewing Direction, M.R.NAGEL. 
Optik v 16 n 12 Dee 1959 p 698-724. Attempt to define “aver- 
age’’ outdoor scene, which consists of white sphere on neutral 
gray or white ground under clear sky at sun altitude of 40; 
distribution of illumination, reflection spectra, and color on 
surface of object is investigated; contrast and spectral uni- 
formity of illumination on object are determined as function 
of ground reflectance and viewing direction. (In English). 


Neuere Entwicklungen der Photographie unter besonderer 
Beruecksichtigung der Reproduktionstechnik, H.ZWICKY. 
Schweizer Archiv v 25 n 11 Nov 1959 p 409-14. Recent devel- 
opments in photography, particularly in field of reproduction 
methods ; short review of technically most useful light-sensitive 
chemical and physical systems; more detailed treatment of 
innovations in connection with silver halide coatings ; highlight 
film, anti-Newton preparation, and high-speed methods. 


Photography Through Microscope. Indus Photography v 9 
n 1 Jan 1960 p 34-5, 48-50, 62-8. Use of macrophotography 
and photomicrography to supply data and reveal detail in 
small areas; list of various types of equipment and where 
available; techniques described. 

Sensitometrische Messungen bei Doppelbelichtung (mit 
Aequidensiten), H.LAU. Optik v 16 n 10-11 Oct-Nov 1959 p 
623-8. Sensitometric measurements with double exposure (with 
equidensities) ; it is found that even with equally long ex- 
positions, one exposure is influenced by other; densitometric 
methods employed use equidensites following photographie and 
“Schwaerzungsplastik’”’ procedure; these prove to be very sensi- 
tive indicators. 

Zur Frage der Tragweite der Strahlenoptischen Naecherung 
und ihrer EHignung zur Beurteilung photographischer Ab- 
bildungseigenschaften, E.HEYNACHER. Optik v 17 n 3 Mar 
1960 1) 160-7. Range of geometric approximation and its ap- 
plicability to valuation of properties of photographie images ; 
it is shown that difference between intensity distribution in 
geometric and wave optics cases is considerably reduced if 
frequency range is restricted to that important for photo- 
graphic imagery and influence of photographic emulsion is 
taken into account. 

Cameras. See Cameras; Motion Piectures—Cameras. 


Color. See also Cameras ; xeological Surveys; Maps and Map- 
ping ; Motion Pictures—Color ; Photogrammetry ; Photographic 
Film—Color ; Photography—Equipment. 


Color Seminar. Indus Photography vy 9 n 1, 2 Jan 1960 p 
17-20, Feb p 28-6. Panel of leading color authorities pee 
most frequent and typical questions directed to editor; con- 
sensus of individual replies prepared by correspondence mod- 
erator listed, who is responsible for imperfections, pitfalls of 
fluorescent lighting, size limit of display transparency, ete. 


Demonstration of Color Perception with Abridged Golor- 
Projection Systems, C.S.MceCAMY,. Photographie Science & 
Ing v 4 n 3 May-June 1960 p 155-9. Manner in which primary 
colors combine to produce colored pictures ; range of colors 
perceived when less than three primaries are used is attributed 
to known psychological effect of induction by contrast, color 
constancy by discounting of illuminant, and memory color ; 
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Equipment. 


Exposure Meters. 


High Speed. 


PHOTOGRAPH Y—Continued 


reproduction characteristics of two-color systems is explained, 
and comparison made between two-color and three-color repro- 
duction of same scene. 39 refs. 


Juries Get Real Picture, J.C-BIGHAM. Indus Photograph 

’ -U. . graphy 

ViNOemny2 Feb 1960 p 30-1, 86. Majority of investigative pho- 

tography is done in color by Los Angeles Police Dept; de- 
tails of program given, 


Reappraisal of Additive Color Photography, L.H.WHEELER. 
Photographic Science & Eng v 4 n 5 Sept-Oct 1960 p 302-4. 
Additive systems for motion picture photography, and projec- 
tion for color television ; beamsplitting optical systems are ex- 
plained; dichroic mirrors, parallax, relay systems, film shrink- 
age and projection are considered; it is suggested that no new 
invention is required to arrive at integrated unit consisting 
of taking system, high speed reversal processing equipment, 
and motion picture projector. 


e See also Cameras ; Electron Optics; Lenses ; Photo- 
ores Emulsions ; Photographic Film; Photographic Repro- 
uction. 


Analysis of Printer Integrating Circuits, R.K.RICKARD. 
Photographic Science & Eng v 4 n 5 Sept-Oct 1960 p 288-90. 
Basic circuit of automatic exposure control device for printer 
consists of capacitor, vacuum phototube, and thyratron; paper 
is given average exposure which is independent of transmis- 
sion of negative and of printing lamp intensity; effects of 
components on circuit accuracy, leakage resistance, back- 
ground illumination arriving at phototube, residual charge in 
capacitor, and uncertainty in firing point of thyratron are 
analyzed ; suggestions for circuit with 1% accuracy. 


High-Speed Color Printer, A.M.GUNDELFINGER, E.A.TAY- 
LOR, R.W.YANCEY. Photographic Science & Eng v 4 n 3 
May-June 1960 p 141-50. Printer for making color prints 
from Kodacolor negatives has been developed by Technicolor 
Corp, and is in successful operation with capacity of 5000 
prints/hr; printer and its functions are described; schematic 
diagrams show optical system. 


Sensitometric Method for Measuring Masking Effect of 
Dodging Printers, K.LEISTNER. Photographic Science & Eng 
v 4n 1 Jan-Feb 1960 p 44-7. Evaluation of printers based on 
quenching of ultraviolet--incited phosphors by infrared radia- 
tion, transmitted through printing paper and _ negative; 
method for finding “masking coefficient’? from purely photo- 
graphic data is shown, as well as method for graphical pre- 
sentation of process, using modification of Jones’ diagram of 
tone reproduction; some implications of addition of local, 
small-area contrast control to automatic dodging are discussed. 


20X Precision Enlarger, R.D.PICKERING. Photographic 
Science & Eng v 4 n 4 July-Aug 1960 p 213-18. Fixed mag- 
nification enlarger was developed to produce 9 by 9 in. prints 
from sections of 70 mm silver image negative (in roll) with 
minimum loss; it uses Koehler illumination and liquid im- 
mersion of negative; objective lens is special design utilizing 
narrow spectral response band and other compromises to 
achieve high definition; device achieves 400 lines/mm in cen- 
tral portion of field and no lower than 200 lines/mm inside 
9 in. diam circle on print. 


Explosives Research. See Explosions—Photography. 


See also Photometers. 


Safety Factors in Camera Exposures, C.N.NELSON. Photo- 
graphic Science & Eng v 4 n 1 Jan-Feb 1960 p 48-58. Study 
of magnitude of safety factor allowed in exposure meters, in 
connection with proposed reduction in safety factor by revi- 
sion of Am Standards for photographic speed and exposure 
index; results indicate it to be about 2.4 for sunlit scenes 
when accurate meters, shutters, and lens apertures are used; 
data also show relationships between color reversal films and 
black-and-white negative films. Kodak Research Laboratories, 
Communication n 2061. 


See also Exploding Wires ; Motion Pictures ; Photog- 
raphy—Industrial Applications; Photography—Light Sources ; 
Rockets and Missiles—Testing. 


High-Speed in U.S.S.R., V-KOMELKOV. Indus Photography 
vy 8n 8 Aug 1959 p 28, 49. Current progress in equipment 
and techniques include: X-ray devices of 1 to 2 million v 
capable of “seeing” through 100 mm thick steel; units take 
8 frames in sequence at exposure of three ten-millionths sec; 
electron optical converters by which optical image is converted 
into electronic one is focused, accelerated, and projected on 
fluorescent screen where it becomes visible line in TV sets; 
newly developed grating camera takes hundred million frames/ 
sec. 

High-Speed Turbine-Driven Rotating Mirrors: Notes on 
Design, Construction, and Performance, B.BRIXNER. Rev Sci 
Instruments v 30 n 11 Nov 1959 p 1041-8. Report on work at 
Los Alamos Sci Laboratory; production of reliable long-lived 
drives of several styles of high speed turbine driven rotating 
mirrors; mirror fabrication, including heat treatment; mirror 
balancing and surface finishing techniques ; bearing design 
features; construction of turbine; most mirror drives are used 
with rotating mirror cameras, 


PHOTOGRAPHY—Continued 


Tool For Engineers, D.P.C.THACKERAY. Indus Photog- 
raphy v 8n 8 Aug 1959 p 30-1, 49, 51. Variety of commercially 
built cameras solve problems requiring use of high speed 
photography ; utilizing any one of number of mechanical- 
optical methods of image position stabilization, they record 
on substandard cine film up to thousands of frames per second ; 
sectional diagrams of Cranz Schardin type of spark source 
camera and six frame cathode ray tube camera. 


Industrial Applications. See also Aircraft, Military—Speed Meas- 
urement; Aircraft Engines, Jet and Turbine—Noise; Cameras ; 
Chemical Processes—Fluidization; Comparators; Diesel En- 
gines—Testing ; Electric Discharge; Explosions—Photography ; 
Flow of Fluids—Nozzles; Furnaces, Electric—Refractory Ma- 
terials ; Gases—Combustion; Geological Surveys; Memory De- 
vices; Mines and Mining—Accident Prevention; Motion Pic- 
tures—Industrial Applications; Oil Well Drilling—Equipment ; 
Oil Well Shooting; Oscillographs—Recording; Petroleum Re- 
fineries—Maintenance and Repair; Photoelasticity ; Photogram- 
metry ; Photography—High Speed; Rockets and Missiles—Test- 
ing; Steel Ingots—Defects; Time and Motion Study; Vibra- 
tions—Measurement ; Wind Tunnels—Photography. 


Ermittlung von Oberflaechentemperaturen mit Infrarotauf- 
nahmen, U.PLOEGER. Archiv fuer das Eisenhuettenwesen v 
31 n 2 Feb 1960 p 87-90. Determination of surface tempera- 
tures by infrared photography; blackening of infrared plate 
as gage of temperature and refractory wear; technique illus- 
trated by photographs of open hearth furnace roofs. 


Films Tame Die Press. Indus Photography v 8 n 11 Nov 
1959 p 42. Motion picture camera employed to find why die 
press would jam when speeded up to 135 strokes per min; 
when processed film was projected at 16 frames per second it 
was discovered that tripper spring action of press behaved 
differently at higher speed than when running at lower rates; 
by iene? length of spring trouble was cleared up perma- 
nently. 


Industrial Photography—Basiec Production Tool. Mill & 
Factory v 65 n 4 Oct 1959 p 1138-15. Facilities at Timken 
Roller Bearing Co, where photography is applied to metal- 
lurgy, material handling, production and testing, comprise 
office, studio, five darkrooms, movie editing room, negative 
editing and filing room; laboratory has complete range of 
processing equipment for black and white and color film; 
camera equipment comprises seven view cameras, three press, 
three reflex, three 35 mm, stereo camera and high and medium 
speed motion picture cameras. 


Man, It’s Cold Outside, M.M.BADLER. Indus Photography v 
8 n 12 Dee 1959 p 42-3. Federal Electric Corp, service organi- 
zation of International Telephone & Telegraph Corp which 
maintains 30 main and auxiliary DEW radar stations, uses all 
types of photographic equipment to increase efficiency of 
project and to train personnel; reconnaissance stills and 
movies are projected before barges and landing craft unload 
supplies in summer to determine whether coastal waters are 
clear of ice. 


Photography in Engineering, J.B.COOPER, Jr. Indus Pho- 
tography v 8 n 12 Dec 1959 p 26-7, 56. Assuming that manu- 
facture, installation and operation of part gives trouble in 
each stage, it is shown how photography gives engineers in- 
formation to properly correct faults; uses of photography in 
aircraft industry cited. 

Two-Foot Long Lantern Slides, C.B-CLARK. Indus Photog- 
raphy v 8 n 11 Nov 1959 p 50. Technique for illustrating 
microstructure of refractories by combining series of natural 
color photomicrographs to form slides 24 in. long by 314 in. 
high for projection with standard lantern slide projector. 


Infrared. See Maps and Mapping; Photography—Industrial Ap- 
plications. 

Light Sources. See also Aircraft Engines, Jet and Turbine— 
Testing ; Cameras—Attachments. 

Light Production in Aluminum-Oxygen Reaction, T.H.RAU- 
TENBERG, Jr, P.D.JOHNSON. Optical Soe America—J v 50 
n 6 June 1960 p 602-6. Experimental study of excitation me- 
chanisms of continuum and AIO spectra in Al-O combustion 
reaction; data show that color temperature and radiation in- 
tensity of Al-O filled photoflash lamps cannot be altered ap- 
preciably without filters. 

Magnesium, New Light Source in Flashlamps for Sequence 
and High-Speed Motion Pictures, W.C.FINK. Photographic 
Science & Eng v 4 n 4 July-Aug 1960 p 208-12. Historical re- 
view describes artificial light sources, starting with magnesium 
in 1856 and leading to zirconium filled flashlamp introduced 
in 1957; use of magnesium, aluminum, zirconium follows logi- 
cally from thermodynamic and kinetic considerations; new 
use of magnesium for long duration flashlamps is treated in 
greater detail; ASA guide numbers are given. 

Millimicrosecond Triggering of High Voltage Spark Gaps, 
G.A.THEOPHANIS. Rev Sci Instruments v 31 n 4 Apr 1960 p 
427-32. When operating light sources in conjunction with Kerr 
cell shutters, synchronization of light source and shutter 
must be accomplished with jitter of no more than few musec ; 
description of several transformerless trigger pulse genera- 
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PHOTOGRAPHY—Light Sources—Continued 
tors; one of these was used to trigger 50-kv spark gaps with 
jitter times as low as 2 musec; technique for synchronizing 
firing of spark gaps. 

Photographic Photometry of Flash Tube Using High-Speed 
Streak Camera, G.G.MILNE, N.D.MILLER. Optical Soe Amer- 
ica—J v 49 n 12 Dec 1959 p 1213-16. Photometric study of 
duration of flash and constancy of total energy for successive 
flashes of General Radio Strobolux unit; film exposure was 
0.236 usec; duration of flash is about 100 psee with 90% of 
energy delivered in 41 usec; spectral radiance was reasonably 
uniform across visible range. 


Pulse Source of Frequently Repeated Light Flashes, G.D. 
SALAMANDRA, I.M.NABOKO, I.K.SEVAST’YANOVA. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 p 304-7. 
Two types of sectional flash-discharge tubes of original con- 
struction working at frequently repeated flashes; frequency 
of exposure with these tubes can attain 100,000 to 150,000 
frames/sec; exposures do not exceed 5.10-7 sec. 


Moon. See Moon. 
Stereoscopic. See Maps and Mapping; Moon; Photogrammetry. 
Underwater. See also Television—Closed Circuit. 


Mobility in Underwater Cinematography, D.I.REBIKOFF, P. 
CHERNEY. Soc Motion Picture & Television Engrs—J v 69 n 
4 Apr 1960 p 267-8. Pegase miniature submarine, built at Sub- 
marine Research Inst, Cannes, France, is constructed of 
treated duraluminum and controlled by one man from within 
or without; 1.5-hp engine has speed of 2% knots; equipment 
of Pegase II for cameramen includes silver-zine Yardney 
storage battery of 100 amp, giving running time of 2 hr 45 
min for engine; applicability to photographic, exploratory, 
military uses and specialized units for mine, cable and wreck 
locations at shallow depth. 


PHOTOLUMINESCENCE. See Luminescence and Luminescent 
Materials. 


PHOTOMETERS 


See also Chemical Analysis—Apparatus; Dust—Measure- 
ment; Films—Optical Properties ; Medical Equipment and Sup- 
plies—Electronic ; Microscopes ; Photometry; Spectropho- 
tometers. 


Calibration and Re-calibration of Photoelectric Meters to 
Correct for Spectral Characteristics of Measured Light, lL. 
LEVI. Illum Eng v 55 n 2 Feb 1960 p 99-100. Relatively sim- 
ple method is presented for calibrating any photoelectric meter 
if source of known intensity and spectral distribution is avail- 
able. 


Double Modulation Photometer, H.P.KALMUS. Rev Sci In- 
struments v 31 n 8 Aug 1960 p 828-32. In circuit described, 
photomultiplier is used which avoids usual complications of 
extremely stable power supply, along with new type of photo- 
current modulation; maximum full-scale sensitivity of 4x10-® 
lu is attained with bandwidth of 1 eps and signal-to-noise 
ratio of 100. 


New Class of Wide-Range Logarithmic Circuit for Light-In- 
tensity Meter, D.S.GREY, P.MARK, S.HASKELL. Optical Soc 
America—J v 50 n 1 Jan 1960 p 40-4. Design of logarithmic 
circuits for light meters suitable for automatic exposure con- 
trol systems for cameras; circuit utilizes inverse power law 
of photoconduectors and consists of constant resistors, photo- 
conductors and linear microammeter; experimental unit cov- 
ering four decades of intensity; applicability to nuclear radi- 
ation meters. 


Plamennyi vysokochuystvitel’nyi spektrofotometr s fotoum- 
n°zhitelem, A.L.OSHEROVICH, G.A.SHEININA. Zavodskaya 
Laboratoriya v 25 n 8 1959 p 862-4; see also English trans- 
lation in Indus Laboratory v 25 n 3 Mar 1959 p 380-2. 
High sensitivity flame photometer with photomultiplier ; instru- 
ment has been developed which meets requirements on range 
and sensitivity ; air-acetylene flame is used as source; plant is 
portable and very stable in operation. 


Portable Airglow Photometer, B.J.O’BRIEN, G.DE LA 
HARPE. J Sci Instruments v 387 n 2 Feb 1960 p 54-6. Design 
and performance of simple, direct-reading and sensitive pho- 
tometer which is independent of external power supplies; de- 
tails of optical system and electronic circuitry. 


Transistor Circuitry for Very Sensitive Photomultiplier, 
J.R.GROVES. Instn Radio Engrs, Australia—Proe v 21 n 3 
Mar 1960 p 142-7. Circuits for operation of photomultiplier 
to be used in investigations of upper atmosphere phenomena; 
details of high voltage regulated power supply, chopping 
oscillator and narrow bandwidth tuned amplifier, using tran- 
sistors; equipment designed for convenient operation in field 
or laboratory. 


PHOTOMETRY 


See also Densitometers; Electric Lamps; Electric Lighting; 
Illuminating Engineering ; Optics; Ore Analysis—Photometric ; 
Photometers ; Spectrophotometers; Spectrum Analysis; Street 
Lighting; Visibility and Vision, 


PHOTOMETRY—Continued 

Die Erzeugung von Leuchtdichte-Niveaulinien in photo- 
graphischen Aufnahmen, H.GREIF. IImenau. Hochschule fuer 
Blektrotechnik—Wissenschaftliche Zeit v 5 n 2-3 1959 p 241-5. 
Production of brightness equipotential lines in photographic 
exposures of luminaires including those for street lighting, 
motor car headlights, ete; brightness distribution can be deter- 
mined without density measurements. 


Lighting Calculations for Thirty-Five Thousand Rooms, P.F. 
O’BRIEN. Illum Eng v 55n 4 Apr 1960 p 215-24 (discussion) 
225-6. IBM 709 digital computer was used to prepare table 
of quantities which specify illumination and luminous emit- 
tance distributions in 35,000 rooms characterized by different 
geometries and reflectance distributions; abstract of table 
describing lighting distributions in 160 rooms ; techniques used 
to obtain data and comments on use of data to obtain distribu- 
tions. 

On Foundations of Goniophotometry, D.E.SPENCER, S.M. 
GRAY. Illum Eng v 55 n 4 Apr 1960 p 228-32 (discussion) 
232-4. Details of method for extending concepts of reflectance 
and transmittance to surfaces that cover entire range from 
perfectly specular to perfectly diffusing; whereas present 
goniophotometric measurements depend on both characteristics 
of sample and of goniophotometer, proposed system measures 
reflecting and transmitting characteristics of sample, irre- 
spective of details of construction of goniophotometer. 


On Zero-Point Modulation Method in Photometric Measure- 
ments, V.A.KKOVALEVSKII. Instruments& Experimental Tech- 
niques (English translation of Pribory i Tekhnika_ Eksperi- 
menta) n 3 May-June 1959 p 444-8. Requirements which con- 
struction of modulator must satisfy in order to attain maxi- 
mum accuracy in comparison of two light intensities by zero- 
point modulation method; several new modulation systems for 
accurate spectropyrometric measurements. 


Programming IBM 1704 Computer for Photometric Data 
Reduction, Documentation and Application, A.B.GOUGH. 
Illum Eng v 55 n 4 Apr 1960 p 203-12 (discussion) 212-14. 
Photometric data information system and automatic process- 
ing of photometric data for street and outdoor lighting lumi- 
naires and floodlights; computer and internal elements; data 
reduction and documentation phase includes all data handling, 
computation, recording, curve plotting, interpolation, and 
final report preparation as recommended by IES; main data 
reduction program and two subroutines, isocandle plotting and 
efficiency determination; floodlighting systems computations. 


Signficance of Numerical Results of Photometry, E.H. 
SALTER. Illum Eng v 55 n 10 Oct 1960 p 560-4, (discussion) 
n 12 Dec p 664-6. Paper examines certain of photometric test 
data concerned with lighting calculations which may influence 
significance of results obtained by use of computers; data from 
two broad fields are considered dealing with design of lighting 
fixtures and application of such fixtures in lighting installa- 
tions. 


PHOTOMICROGRAPHY. See Photography. 
PHOTOMICROMETERS. See Electron Tubes—Cathode Ray. 
PHOTON PROPULSION. See Rocket Engines—Photon Propul- 


sion. 
PHOTONS 


Fluctuations of Photon Beams: Distribution of Photo-Elec- 
trons, L.MANDEL. Phys Soc—Proe vy 74 n 477 pt 8 Sept 
1959 p 233-48. Probability distribution p (n,T) of number of 
counts n from photoelectric detector illuminated by coherent 
light for time T studied, by associating photons stochastically 
with Gaussian random waves; cumulants of distribution de- 
rived and shown to be of expected form for boson assembly 
in limited volume of phase space. 


Second Born Approximation to Bremsstrahlung Differential 
Cross-Section, C.KACSER. Roy Soe—Proc v 253 n1272 Nov 17 
1959 p 103-20. As calculation of approximation contribution 
to cross section differential is divergent if Coulumb potential 
is considered, it is found, on idea of R.H.DALITZ that all 
observable quantities are finite when Yukawa potential is cal- 
culated and limit of zero screening is taken; it is shown that 
this is true to order Z® in differential cross section before it is 
averaged over spins; methods applicable to ease of pair 
production. 


Theory of Photon Packets and Lennuier Effect, L.M.FALI- 
COV. Nnovo Cimento v 16 n 2 Apr 16 1960 p 247-59. Emis- 
sion and dispersion of such packets are studied with special 
emphasis on fluorescence resonance of frequencies near atomic 
frequency ; scattered packet is shown to contain frequencies 
not present in incident radiation; non-conservation of energy 
is seen to be consequence of Heisenberg uncertainty principle. 

PHOTOTELEGRAPHY. See Facsimile. 

PHOTOVOLTAIC CELLS. See Electric Batteries—Solar; Pho- 
toelectrie Cells; Photoelectricity. 

PHTHALIC ANHYDRIDE. See Chemical Processes—Fluidiza- 
tion; Chemicals. 

PHYSICAL CHEMISTRY. See Blast Furnace Practice—Physi- 
cal Chemistry; Friction; Glass Manufacture—Physical Chemis- 
try; Iron and Steel Metallurgy—Physical Chemistry; Metal- 


PHYSICAL METALLURGY. 
PHYSICS 


THE ENGINEERING INDEX—1960 


PHYSICAL CHEMISTRY—Continuea 


lurgy—Physical Chemistry ; Plastics; Polymerization; Poly- 
mers ; Protective Coatings ; Rubber Chemistry ; Steel Manufac- 
ture—Physical Chemistry. 


See Metallurgy. 


See also Accelerators; Cloud Chambers; Cosmic Rays; 
Counters ; Crystals ; Dielectrics ; Earth—Magnetism ; Elasticity ; 
Electric Discharge ; Electricity ; Electromagnetic Waves; Elec- 
tron Diffraction Apparatus; Electron Opties; Electrons; 
Flame Research; Flow of Fluids; Friction; Gamma Rays; 
Gases; Gravitation; Heat Transfer; Heavy Water; Helium; 
Hydrogen; Ice; Infrared Rays; Ionization; Ionosphere ; 
Tons ; Isotopes ; Light; Liquids; Low Temperature Engineer- 
ing; Luminescence and Luminescent Materials; Magnetic 
Fields ; Magnetic Materials; Magnetism; Magnetohydrody- 
namics ; Masers ; Mass Spectrometers ; Mechanics ; Meteorology ; 
Neutrons ; Nuclear Reactors; Optics; Photoelasticity ; Photo- 
electric Cells; Photoelectricity; Photography; Photometry; 
Photons; Piezoelectric Crystals; Plasticity; Pumps, Vacuum ; 
Quantum Mechanics; Radiation; Radioactive Materials; Re- 
frigeration ; Relativity; Rheology; Satellites; Semiconductors ; 
Shock Waves; Solar Radiation; Sound; Spectrometers; Spec- 
trum Analysis; Superconductivity; Thermodynamics; Ultra- 
sonics ; Uranium; Vacuum and Vacuum Equipment; Vibra- 
tions; Viscosity; Waves; X-Ray Analysis; X-Rays. 

Collective Motion in Many-Particle Systems—1. Violation 
of Conservation Laws, H.J.LIPKIN. Annals of Physics v 9 
n 2 Feb 1960 p 272-91. Method for treating collective motion 
proposed which allows use of wave functions violating con- 
servation laws which are valid for system; method is illus- 
trated by applications to center-of-mass motion, electron gas 
in random phase approximation, nuclear rotation and violation 
of conservation of number of particles. 37 refs. 


Comportement d’un petit systeme quantique dans un milieu 
faiblement dissipatif: Quelques Applications aux Interactions 
Coulombiennes, F.ENGLERT. Physics & Chem of Solids v 11 
n 1-2 Sept 1959 p 78-91. Behavior of small quantized system in 
weakly dissipative medium: some applications of coulomb in- 
teractions; effect of medium appears through ‘“‘renormalized’”’ 
operators obtained from primitive ones with help of tempera- 
ture-dependent dynamical admittance tensor; general theory 
applied to Coulomb interactions, and some new results con- 
cerning charged particles moving in electron gas and excitons 
in solids, derived. 

Field-Swept Carr-Purcell Experiment, A.SHER, R.E.NOR- 
BERG. Rev Sci Instruments v 31 n 5 May 1960 p 508-10. It is 
demonstrated that linear sweep of magnetic field reduces re- 
quirement for precise 180° rotations in Carr-Purcell spin 
echo experiment. 

General Theory of Spin-Echoes for Any Combination of 
Any Number of Pulses. Introduction of Simple ‘“Spin-Echo 
Diagram”, E.JJENSEN. Acta Polytechnica Scandinavica n 283 
(Physics-Nucleonics Ser n 7) 1960 20 p. Theory of T.P.DAS 
and A.K.SAHA is corrected and shown to give same result as 
other methods for some special cases; revised theory is ex- 
tended to account for any combination of pulses; results are 
conveniently summarized in simple “‘spin-echo’’ diagram. 

Lagrange Function in General Problem, M.BORNEAS. 
Nuovo Cimento v 16 n 5 June 1 1960 p 806-10. General formal- 
ism, based upon use of Lagrange function with n-order deriva- 
tives with respect to sigma independent variables, is presented. 

Lagrangian and Energy-Momentum Tensors in Perturbation 
Theory of Classical Electrodynamics, E.L.CHU. Annals of 
Physics v 9 n 1 Jan 1960 p 76-92. Theory of infinitesimal 
transformations is incorporated in variational principle for 
solution of perturbation problems in classical electrodynamics ; 
every variable quantity is transformed to unperturbed co- 
ordinate system and expanded into power series of small 
perturbation parameter; Lagrangian of any given order of 
magnitude in unperturbed coordinate system characterizes 
closed physical system. 

Many-Particle Theory, A.A.VLASOV. US Atomic Energy 
Commission—Tech Information Service AEC-tr-3406, 413 p. 
(Available from OTS, Washington, DC, $4.75). New theory 
is presented which has as guiding principles: abandonment of 
strictly localized description of microparticles, new approach to 
concept of closure of physical system, and concept of motion 
as inseparable property of object; application to behavior of 
plasmas, theory of crystals, and discharge tubes ; other applica- 
tions are possible. 

Quantum Electrodynamics in Infinite Energy limit, K. 
JOHNSON. Annals of Physics v 10 n 4 Aug 1960 p 536-52 
Spectral form of single particle Green’s functions of charged 
fields are derived for spin zero and spin one-half fields ; various 
restrictions imposed on spectral weight functions are studied; 
it is shown that these restrictions require extremely slow 
convergence of infinite integrals over weight functions; it is 
pointed out that “reasonable” solutions of theory could exist 
with requisite convergence properties. 

Theory of Magnetism and Ground-State Energy of Linear 
Chain, D.LPAUL, Phys Rev v 118 n 1 Apr 1 1960 p 92-9. The- 
ory of strong magnetic effects considered from viewpoint of 
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rigorously orthogonal atomic functions for case of one-dimen- 
sional array of atoms; extension of theory to include effects 
of polar states. 


Theory of Strong Interactions, J.J.SSAKURAI. Annals of 
Physics v 11 n 1 Sept 1960 p 1-48. New theory is proposed 
which is based on thorough exploitation of existing exact sym- 
metries ; three fundamental couplings arise, each characterized 
by single universal constant; predictions of theory are dis- 
cussed and compared with existing data. 112 refs. 


Towards Method for Accurate Solution of Schroedinger Wave 
Equation in Many Variables, I.M.BASSETT. Australian J 
Physics v 12 n 4 Dec 1959 p 430-54. Aim of paper is to formu- 
late and explore new method, suitable for use with electronic 
digital computer, for solution of eigenvalue-eigenfunction 
problems in many variables, with aim of applying method to 
Schroedinger wave equation; formulation of method for eigen- 
value problem without symmetry conditions; simple numerical 
illustration; application of general method to wave equation 
without spatial symmetry. 


Two-Nucleon Interaction, R.J.N.PHILLIPS. Reports on 
Progress in Physics vy 22 1959 p 562-634. Methods and achieve- 
ments of phenomenology and meson field theory in understand- 
ing two-nuclean interaction are described; extensive bibli- 
ography is included. 

Analogies. Resistance Network, Simple and Accurate Aid to 
Solution of Potential Problems, J.C.FRANCKEN. Philips Tech 
Rev v 21 n 1 1959/60 p 10-23. Two kinds of networks have 
practical importance in physics as aids in solution of Laplace’s 
equation for given boundary conditions; first is useful for 
solving two dimensional problems, second for solving three 
dimensional problems where rotational symmetry exists; net- 
work is built up of resistors, four of which meet at each junc- 
tion, and where junctions correspond to grid points of hy- 
pothetical square grid imagined as set up in field space. 


China. Physics in Red China. Physics Today v 13 n 4 Apr 1960 
p 26-32, 34. Review of ten years’ development of government 
and industrial research in physics in Chinese Peoples Repub- 
lic; recent efforts in theoretical physics, solid state work, 
spectroscopy, electronic circuits and electron optics, and acous- 
tics are presented (Reprinted from Scientia Sinica, Peking, Oct 
1959). 

Computer Applications. See also Physics—Nucleay. 

Use of Electronic Computer for Construction of Exact 
Higenfunctions of Orbital Angular Momentum in L-S Coupling, 
E.ABATE, E.FABRI. Nuovo Cimento v 14 n 1 Oct 1959 p 
29-47, Application of digital computer to evaluation of exact 
eigenfunctions of total orbital angular momentum for many- 
electron systems is studied; computations are carried out by 
means of projection operator technique and results given for 
3- and 4- electrons in d and f states, and for 5-electrons in d 
state only; procedure appears to be promising for future exten- 
sions. 


Education. See Nuclear Energy—Education. 
Mathematics. See Mathematics. 
Molecular. See also Diaphragms; Electric Discharge; Gases; 


Ions; Liguids; Masers; Neutron Diffraction Apparatus. 


Concepts and Capabilities of Molecular Electronics, S.W. 
HERWALD. Westinghouse Engr v 20 n 3 May 1960 p 66-70. 
Progress report on program contracted with Westinghouse 
Electric Corp by Wright Air Development Div’s Air Force 
Electronic Technology Laboratory; feasibility of developing 
molecular electronic devices performing complex functions ; 
development of new materials for molecular electronics. 


Derivation and Tabulation of Molecular Integrals, R.C. 
SAHNI, J.W.COOLEY. NASA—Tech Note n D-146 Dee 1959 
29 p. Study of integrals required in computation of wave func- 
tions of atoms and diatomic molecules is presented; wave 
functions can be used to study molecular properties such as 
energies, polarizabilities, susceptibilities, and transition mo- 
ments; tabulated material for overlap, nuclear-attraction, 
kinetic-energy, potential-energy, Coulomb, hybrid, and ex- 
change integrals presented. 


Determination of Molecular Dissociation Energies from 
Flame Reaction Equilibrium Studies, L.V.GURVICH, IV. 
VEITS. Acad Sciences USSR—Bul-Phys Series (English Trans- 
lation) v 22 n 6 1958 p 670-3. (Columbia Tech Translations, 
New York, NY). Method used to investigate dissociation ener- 
gies of diatomic oxides of group III elements; C2H2 + O2, 
He + O2, and Co+ O2 flames with different proportions of 
gases were used; dissociation of LiCl and NaCl molecules was 
studied in mixed Hz + Cle flame. 24 refs. 


Discussion on Effect of Environment Upon Molecular Energy 
Levels. Roy Soc—Proc (Ser A) v 255 n 1280 Mar 22 1960 p 
1-81. Introduction, H.W.THOMPSON, 1-4; Influence of En- 
vironment Upon Spectra of Molecules in Liquids and Crystals, 
W.C.PRICE, W.F.SHERMAN, G.R.WILKINSON, 5-21; Solvent 
Effects on Infra-Red Group Frequencies, L.J.BELLAMY, R.L. 
WILLIAMS, 22-32; Theory of Frequency, Intensity and Band- 
Width Changes Due to Solvents in Infra-Red Spectroscopy, 
A.D.BUCKINGHAM, 32-9; Theory of Solvent Effects in Infra- 
Red Spectra, A.D.E.PULLIN, 39-44; Spectra of Compressed 
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Gases and Molecular Interactions, B.-VODAR, 44-55; Effect of 
Environment on Singlet-Triplet Transitions of Organic Mole- 
cules, D.F.EVANS, 55-63; Quantum Mechanical Theory of 
Environmental Effects, H.C.LONGUET-HIGGINS, 63-8; The- 
oretical Considerations of Effects of Medium Upon Molecular 
Energy Levels, C.A.;COULSON, 69-72; Study of Molecular 
Interactions in Solutions by Nuclear Magnetic Resonance Spec- 
troscopy, R.E.RICHARDS, 72-8; Low-Frequency Spectra and 
Change of State, D.H.WHIFFEN, 78-80; Concluding Remarks, 
H.W.THOMPSON, 80-1. 


Intermolecular Forces from Diffusion and Thermal Diffusion 
Measurements, S.WEISSMAN, S.C.SAXENA, E.A.MASON. 
Physies of Fluids v 3 n 4 July-Aug 1960 p 510-18. Results of 
measurements of diffusion coefficient and thermal diffusion 
factor are analyzed in terms of intermolecular forces ; relation 
is derived from which force law has been eliminated, and is 
used to test data to see whether any central force model can 
fit data; data are then used to examine Lennard-Jones (12-16) 
and exp-6 potential models, 30 refs. 


Introduction to Molecular Engineering, A.E.JAVITZ. Elec 
Mfg v 65 n 5 May 1960 p 35-54. Concept, principles and tech- 
niques of molecular engineering in terms of its ultimate use 
in design of equipment and systems; microscopic approach to 
properties of materials; examples of molecular engineering in 
fields of electric insulation, thin films, microwave amplifiers, 
and microminiature electronic function blocks. 25 refs. 


Mean Amplitudes of Vibration in Molecular Structure Stud- 
ies. S.J.CYVIN. Acta Polytechnica Scandinavica n 279 (Phys- 
ics-Nucleonics Series n 6) 1960 226 p. Earlier work is surveyed, 
and spectroscopic calculations based on assumption of small 
harmonic oscillations are studied; numerical computations are 
reported for number of molecules; new approach to problem 
is proposed which uses ‘‘mean-square amplitude quantities”’ ; 
use of values obtained from electron diffraction in detection of 
force field of polyatomic molecule is considered; numerical 
results are tabulated. 


Metallic Reflection from Molecular Crystals, B.G.ANEX, 
W.T.SIMPSON. Review of Modern Physics vy 32 n 2 Apr 
1960 p 466-76. Reflection phenomenon similar to that occurring 
in metals, where R goes to unity for resonance frequency, is 
investigated for dye cations; experimental results are first 
interpreted in terms of classical dispersion theory and oc- 
currence criterion are derived; quantum theory of phe- 
nomenon is then developed. 


Molecular Beams, O.R.FRISCH. Contemporary Physies v 1 
n 1 Oct 1959 p 8-16. Beams of molecules (which may be sin- 
gle atoms) traveling through vacuum at thermal velocities 
have been used to explore many properties of atoms and mole- 
cules, chiefly through their deflection in magnetic and elec- 
tric inhomogeneous fields; atomic beams first clearly estab- 
lished phenomenon of space quantization, which means that 
magnetic (or electric) energy of atomic system in given field 
can have only certain discrete values, and is not continuum as 
classical physics supposed. 


Papers from Conference on Molecular Quantum Mechanics, 
Held at University of Colorado, Boulder, Colorado, June 21-27, 
1959. Reviews of Modern Physics v 32 n 2 Apr 1960 p 169-476. 
Issue contains 43 articles; selected papers are indexed sep- 
arately. 


Semiempirical Theory of Vibronic Interactions in Some Sim- 
ple Conjugated Hydrocarbons, A.D.LIEHR. Reviews of Modern 
Physics v 32 n 2 Apr 1960 p 436-9, It is shown that, with aid 
of Lennard-Jones approximation for variation of aromatic 
resonance integral with nuclear displacements, constants k1, 
and ke which particularize Jahn-Teller effect in Ce Hot and its 
analogs can be estimated and used to compute probabilities 
required for prediction of vibronically allowed intensities in 
benzenelike systems. 


Theory of Magnetic and Spectroscopic Properties of Neptu- 
nium Hexafluoride, J.C.EISENSTEIN, M.H.L.PRYCE. Roy 
Soe—Proe (Ser A) v 255 n 1281 Apr 5 1960 p 181-98. Magnetic 
properties and optical absorption spectrum interpreted on basis 
of appropriate model for molecule; theory not in accord with 
available data; physical effects which might affect agreement 
between theory and experiment discussed somewhat qualita- 
tively ; clarifying experiments are proposed. 23 refs. 


Nuclear. See also Accelerators ; Bubble Chambers; Cloud Cham- 
bers; Cosmic Rays; Counters; Electron Tubes; Electrons— 
Scattering; Gamma Rays—Measurement; Isotopes; Magnets; 
Microscopes—Accessories ; Neutrons; Nuclear Energy; Nuclear 
Reactors; Oxygen—lIrradiation; Photographic Emulsions; 
Quantum Mechanics; Radiation—Measurement; Radioactive 
Materials ; Spectrometers; Spectrum Analysis—Nuclear; Ura- 
nium—Fission. 

Analysis of 4.5 BeV Negative Pion Interactions in Nuclear 
Emulsion, H.H.ALY, J.G.M.DUTHIE, C.M.FISHER. Philosophi- 
cal Mag series 8 v 4 n 45 Sept 1959 p 993-1005. 200 nuclear 
interactions produced in Ilford G5 nuclear emulsion by 4.5 
BeV Pi- mesons analyzed; transverse momentum of secondary 
shower particles identified as pions has average value over 
all angles of 290 plus or minus 50 Mev/c; mean multiplicity of 
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shower particles from interactions is 2.0 plus or minus 0.1 and 
is independent of number of heavily ionizing prongs; 90% of 
shower particles estimated to be pions. 


Apparatus for Automation of Measurements of Multiple 
Seattering of Particles, G.E.BELOVITSKII, L.N.KORABLEV, 
L.V.SUHOV, I.V.SHTRANIKH. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 267-71. High accuracy instrument 
for measurement of multiple Coulomb scattering, contains 
transducers installed on microscope and electronic calculating 
device operating on discrete counting principle; it can be used 
for automation of similar measurements in bubble chambers 
and cloud chambers. 


Application of Dispersion Relations to Nucleon-Nucleon 
Scattering: Two-Pion Contribution, M.L.GOLDBERGER. An- 
nals of Physics v 10 n 2 June 1960 p 153-70. Two-pion con- 
tribution to amplitude is computed in terms of invariant am- 
plitudes which characterize four-body Green’s function of pion 
nucleon system; dependence of this contribution upon mo- 
mentum transfer of two-nucleon system is exhibited; method 
is described for derivation of symmetry properties for invariant 
coefficients in expansion of scattering amplitude in spinor 
space. 


Asymmetry of Nuclear Fission, B.T.GEILIKMAN. J Nuclear 
Energy: Reactor Science Pt A v 12 n 1-2 May 1960 p 55-61. 
English translation of article indexed in Engineering Index 
1959 p 1029 from Atomnaya Energiya Mar 1959. 


Complex Eigenvalues in Scattering Theory, R.E.PEIERLS. 
Roy Soe—Proe v 253 n 1272 Nov 17 1959 p 16-36. Non-rela- 
tivistie problem of particle scattering by target possessing 
discrete excited states can be expressed in terms of ‘physical’ 
resonance states; representation is possible provided particle 
interaction and target vanishes exactly beyond certain dis- 
tance; generalizations of method are discussed. 


Computer for Identification of Charged Particles, R.H. 
STOKES. Rev Sci Instruments v 31 n 7 July 1960 p 768-72. 
Improved computer circuit which previously was used to 
identify protons, deuterons (see Engineering Index 1958 p 933) 
is now applied to separation of He-3 and He-4 events; also 
protons can be identified at energies extending below 1 Mev 
with easily attainable counter resolution. 


Dependence on Atomic Number of Nuclear Photoeffect at 
High Energies, P.C.STEIN, A.C.ODIAN, A.WATTENBERG, 
R.WEINSTEIN. Phys Rev v 119 n 1 July 1 1960 p 348-51. 
Measurements of neutron-proton coincidences observed when 
320-Mev bremsstrahlung bombarded D, Li, Be, C, O, Al, Ti, 
Cu, Sn and Pb; dependence of number of such coinejdences on 
atomic weight. 


Der y-a Photoeffekt bei Ba, Ce, Nd und Sm, F.I.HAVLICEK. 
Nuovo Cimento v 13 n 5 Sept 1 1959 p 969-73. Gamma-alpha 
photo-effect of barium, cerium, neodymium and samarium in- 
vestigated by measuring photo plates subjected to gamma rays 
with energies up to 30 Mev produced by betatron at J.Stefan 
Institute Ljubljana, Yugoslavia; study of spectra and measure- 
ment of cross sections. (In German). 


Diffraction Theory for Very-High-Energy Scattering, K.R. 
GREIDER, A.E.GLASSGOLD. Annals of Physics v 10 n 1 May 
1960 p 100-26. Black-sphere model of Bethe and Placzek is 
improved by taking into account gradual, rather than sharp, 
transition from maximum to zero absorption, generally small 
but important deviation from complete absorption, and finite 
values for real part of scattering amplitude; scattering am- 
plitudes are worked with directly; results are shown to be 
model independent. 27 refs. 


Effect of Polarization on Elastic Scattering of Positrons by 
Hydrogen Atoms, A.H.MOUSSA. Phys Soc—Proe vy 74 n 475 
pt. 1 July 1959 p 101-4. Hulthen and Kohn variational meth- 
ods applied to consideration of effect of polarization in scat- 
tering of slow positrons by H atoms; trial function used al- 
lows for virtual positronium formation; although results indi- 
cate greater effect of polarization than calculations using 
mathematically, simpler but physically less appropriate trial 
function effect is less than required from experimental results 
on scattering by rare gas atoms. 


Electromagnetic Structure of Nucleon, A.M.BINCER. Phys 
Rev v 118 n 3 May 1 1960 p 855-63. Proofs of dispersion opine 
tions for electromagnetic and mesonic nucleon vertex func- 
tions considered as function of nucleon mass; electromagnetic 
form factors of nucleon expressed in terms of pion electropro- 
duction and pion-nucleon scattering amplitudes in J — Y%, 
T= ¥% state. . 


Elektromagnitnye perekhody y izomernykh yadradh 
RUSINOV, D.A:ZARSHALOVICH. A coditay in aiante tenes 
5 Oct 1958 p 432-45; see also English translation in J Nuclear 
Energy up 10 n BAA Sept 1959 p 170-81. Blectromagnetic transi- 
tions in isomeric nuclei; nuclear isomerism, due to metastable 
states in atomic nuclei, in principle is formed in all radioac- 
tive transmutations ; comparison is made for allowed and for 
j and |-forbidden transitions in spherical nuclei, for transitions 
between levels of same rotation band, and for single particle 
and K-forbidden transitions in deformed nuclei. 
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Elementary Particles of Modern Physics, R.E.MARSHAK. 
Science v 132 n 3422 July 29 1960 p 269-74. Properties of 30 
particles and antiparticles ; their forces and Conservation Laws 
are summarized. 


Elementary Solutions of Transport Equation and Their Ap- 
plications, K.M.CASE. Annals of Physics v 9 n 1 Tait 1960 
p 1-23. New method of treating problems involving transport 
equation ; starting from Van Kampen’s observation that it is 
sufficient that “solutions”? be distributions, elementary solu- 
tions of homogeneous equation are considered and found to 
have completeness and, in some cases, orthogonality properties 
which lead to solution of more interesting problems by con- 
ventional eigenfunction expansion. 


Excitation Energies of Fission Fragments, B.T.GEILIKMAN. 
J Nuclear Energy: Reactor Science y 12 n 1-2 May 1960 
p 62-8. English translation of article indexed in Engineering 
Index 1959 p 1029 from Atomnaya Energiya Mar 1959. 

Experimental Test of Behaviour of Charged Particles in 
Adiabatic Trap, S.N.RODINOV. J Nuclear Energy: Plasma 
Physics pt Cc vin 4 July 1960 p 247-52. English translation 
of article indexed in Engineering Index 1959 p 1028 from 
Atomnaya Energiya June 1959. 


Gamma-Neutron Cross Section for N'4, J.D.KING, R.N.H. 
HASLAM, R.W.PARSONS. Can J Physics v 38 n 2 Feb 1960 
p 231-9. Reaction N1(y,n)N183 studied by irradiating dicyan- 
diamide in X-ray beam of 25-Mey betatron and measuring 
residual activity with sodium iodide crystal system; photo- 
neutron cross section shows five maxima, two in giant reson- 
ance region, three below it; integrated cross section from 
threshold to beginning of giant resonance region is 1.83Mev-mb ; 
results compared with recent theoretical prediction. 28 refs. 


Global Symmetry and Conservation of Isobaric Spin in Non- 
Leptonic Hyperon Decays, G.TAKEDA, M.KATO. J. Nuclear 
Energy, Reactor Science Pt A v 13 n 1-2 Oct 1960 p 51-6. 
English translation of articles indexed in Engineering Index 
1959 p 1030 from Atomnaya Energiya May 1959. 


Imaginary Part of Optical Model Potential For Neutron 
Interactions with Nuclei, G.L.SHAW. Annals of Physics v 8 
n 4 Dee 1959 p 509-50. Brueckner nuclear many-body theory 
is modified and applied to problem of dealing with quasi- 
stationary states; low-energy neutron interactions with heavy 
nuclei are treated taking into account identity of incident 
neutron with nucleons in nucleus; results indicate surface 
absorption potential; W, for given incident neutron energy, 
has constant central region and reaches peak greater than 
twice central value in surface region. 25 refs. 


Implications of Parity Nonconservation and Time Reversal 
Noninvariance in Electromagnetic Interactions—2, M.SACHS, 
S.L.SCHWEBEL Annals of Physics v 8 n 4 Dec 1959 p 475- 
508. Implications of theory of electromagnetic interactions 
with regard to properties of atoms and their associated spectra, 
are investigated; modified Dirac equation for hydrogen atom, 
in which extra pseudovector part of four potential (By) is 
included, is solved exactly; spectra of constituent magnetic 
ions of paramagnetic crystals. See also Engineering Index 
1959 p 1029. 


Internal Conversion Coefficients of E2 Transitions, B.N. 
SUBBA RAO. Nuovo Cimento v 17 n 2 July 16 1960 p 189-97. 
Survey and analysis of all available data on internal conver- 
sion coefficients of pure E2 transitions is presented; results 
indicate possibility of internal conversion coefficients depending 
on deformation of nucleus. 


Measurement of Radioactive Capture Resonance Integrals in 
Thermal Reactor Spectrum, and Thermal Cross Section of 
Pu-240, W.H.WALKER, C.H.WESTCOTT, T.K.ALEXANDER. 
Can J Physics v 38 n 1 Jan 1960 p 57-77. Apparatus described 
which detects y-rays emitted by thin target in neutron beam ; 
ratio of resonance integral to 2200 m/s cross section for radia- 
tive neutron capture in Pu-240 deduced; estimates of 2200 m/s 
cross section of Pu-240 have been made; new values of radia- 
tive capture resonance integrals for Mn and In are given. 
25 refs. 


Neutral Pions, J.M.CASSELS, D.P.JONES, P.G.MURPHY, 
P.L.O’NEILL. Phys Soc—Proc v 74 n 475 pt 1 July 1959 
p 92-6. Angular correlation between v‘-rays produced in 
Panofsky reactions measured; results exclude one of two 
possible ways of introducing Pio® proposed by Baldwin and 
Kabir; on conventional assumption that only one Pi°, found 
that mpi--mpi®? = (8.90 plus or minus 0.14)me; lifetime of 
pvi® must be greater than 3x10-*? sec. 


Neutron Capture Cross Sections in Kev Region, E.G.BIL- 
PUCH, L.W.WESTON, K.K.SETH, H.W.NEWSON. Annals of 
Physics v 10 n 4 Aug 1960 Pt 1 p 455-75, Pt 2 p 476-89. Pte l:: 
Techniques of measurement and analyses are described for 
separating effects of s- and p-wave capture; relative capture 
eross sections in neutron energy range from 3 to 200 kev for 
Au’, Pt!98, and U8 have been measured by beta activation 
technique. Pt 2: Results of calculations are presented for 
simple square well optical potential with spin-orbit coupling, 
and compared with experimental results. 65 refs. 
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Nuclear Compressibility from Isotope Shift Data, N.J. 
IONESCO-PALLAS. Nuovo Cimento vy 15 n 8 Feb 1 1960 
p 323-33. General theory of isotope shift in heavy atoms 
taking into account nuclear specific effects as well as those 
due to electronic shells is given; problem is resolved rigorously 
under assumption that proton distribution in nuclei is that 
of Fermi; discussion of results leads to need of Johnson- 
Teller effect and to value for compressibility of about 77 Mev. 


Nuclear Disintegrations Produced by 900 MeV Neutrons, 
W.T.MORTON, B.A.MUNIR. Philosophical Mag vy 4 n 44 
Aug 1959 p 933-7. Ilford G5 nuclear research emulsions irra- 
diated with neutrons with energy of order of 900 Mev; charac- 
teristics of disintegrations observed in heavy nuclei of emulsion 
he and compared with corresponding results for 950 Mev 
protons. 


Nuclear Reactions in Light Nuclei. Supp n 5 Soviet J 
Atomic Energy. Consultants Bureau Inc, New York, NY, 1958 
73 p, $15.00. English translation of symposium indexed in 
ne ene, Index 1958 p 934 from Atomnaya Energiya, Supp 
n 957. 


Nuclear Structure, JSHAMILTON. Endeavour vy 19 n 75 
July 1960 p 168-71. Recent research makes it possible to 
discern some systematic pattern in structure of atomic nucleus ; 
despite some puzzling features, it seems that protons and 
neutrons of which nucleus is composed move freely in orbits 
about center of mass, in manner analogous to orbital move- 
ment of electrons around nucleus; experimental evidence for 
structure of nucleus and its relevance to shell model are 
considered. 

O perekhodakh tipa M1 iz vysokovozbuzhdennykh sostoyanii, 
L.V.GROSHEV, A.M.DEMIDOV. Atomnaya Energiya v 7 n 4 
Oct 1959 p 321-7. M1 type transitions from highly excited 
states; transition probabilities for thermal capture states in 
even-odd and odd-odd nuclei with A from 20 to 60; in single- 
particle models such transitions are ] forbidden; comparison 
with Ei transition to show that in even odd nuclei, forbidden 
M1 transition probabilities do not differ greatly from probabil- 
ities of 1 permitted M1 transitions in lighter nuclei. 28 refs. 

O vliyanii vyazkosti v protsesse mnozhestvennogo obrazo- 
vaniya na energeticheskoe raspredelenie vtorichnykh chastits, 
A.A.EMEL’YANOV, D.S.CHERNAVSKII. Zhurnal Eksperi- 
mental’noi i Toereticheskoi Fiziki v 37 n 10 Oct 1959 p 1058-61. 
Effect of viscosity in multiple production on energy distribution 
of secondary particles ; effect of viscosity on processes occurring 
in simple wave in hydrodynamical theory of multiple production 
of particles; it is found that, at sufficiently high energies, 
effect of viscosity on energy distribution of fastest particles 
may be significant. 

On Slowing Down of Neutrons in Homogeneous Infinite 
Medium, V.C.BOFFI. Annals of Physics v 9 n 3 Mar 1960 
p 435-74. Extensive use made of method of Laplace transform ; 
slowing down treated without capture, with constant capture, 
and with varying capture, particularly 1/v capture. 

Photodisintegration of Neon, H.J.HAY, J.B.WARREN. Can 
J Physics v 37 n 10 Oct 1959 p 1153-65. Proportional counter, 
filled to 4 atmosphere pressure with pure neon, and cylindrical 
gridded ionization chamber, filled to 9 atmosphere pressure 
with neon containing some helium, have been irradiated with 
y-ray flux from thick lithium target bombarded with 500 kev 
protons; pulse height analysis led to assignment of given 
photodisintegration cross sections in millibarns. 19 refs. 

Radiative Muon Decay, S.G.ECKSTEIN, R.H.PRATT. Annals 
of Physics v 8 n 2 Oct 1959 p 297-309. Theoretical predictions 
for radiative muon decay process are calculated giving angular 
eorrelations of electron and photon, photon energy spectrum, 
and branching ratio; probability for internal conversion of 
photon is estimated; consequences of intermediate vector boson 
are discussed. 

Ratio of Nucleon Mass and Electron Mass, R.S.WORRALL. 
Nature (Lond) v 185 n 4713 Feb 27 1960 p 602. Ratio of 
proton mass to electron mass was calculated to be 1839.39. 


Reduced Widths of Individual Nuclear Energy Levels, A.M. 
LANE. Reviews of Modern Physics v 32 n 3 July 1960 p 519-66. 
Theoretical prediction of widths is discussed and expressions 
for widths derived from shell model and from strong coupling 
version of Bohr-Mattelson model are presented; compilation 
of observed widths of nuclei of mass number less than 40 is 
given. 191 refs. 


Rendiconti del IX Corso a Varenna 1958 della Scuola Inter- 
nazionale di Fisica sulla Fisica dei Pioni. Nuovo Cimento— 
Supplemento v 14 n 2 1959 p 213-456. Papers presented at 
Ninth Course of International School of Physics, Varenna 
1958, on pion physics ; 15 lectures and seminars of pion-nucleon 
seattering, strange particles, properties of particles, nucleon 
structure. 


Resonance Processes in Magnetic Traps, B.V.CHIRIKOV. J 
Nuclear Energy: Plasma Physics pt C v 1 n 4 July 1960 
p 253-60. English translation of article indexed in Engineering 
Index 1959 p 1030 from Atomnaya Energiya June 1959. 


Rotational States of Even-Even Nuclei, G.R.DeMILLE, T.M. 
KAVANAGH, R.B.MOORE, R.S.WEAVER, W.WHITE. Can 
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J Physics v 37 n 9 Sept 1959 p 1036-43. Rotational energy 
levels of axially asymmetric nuclei were calculated in manner 
of A.S.DAVYDOV and G.F.FILIPPOV and comparison with 
experiment shows good agreement; agreement can be improved 
by introducing A.BOHR-B.R.MOTTELSON vibration-rotation 
interaction and centrifugal stretching correction analogous to 
type used in molecular spectra; D-F method useful for nuclei 
in transition regions. 

Seattering of Fast Nucleons from Nuclei, A.K.KERMAN, 
H.McMANUS. Annals of Physics v 8 n 4 Dee 1959 p 551-635. 
Formal theory of scattering of high-energy nucleons by nuclei 
is developed in terms of nucleon-nucleon scattering amplitude ; 
most important approximations necessary to make numerical 
calculation feasible are then examined; optical model potential 
is derived on this basis and compared with optical model 
parameters found from experiment; elastic scattering and 
polarization of nucleons from light nuclei is predicted and 
compared with experiment; effect of nuclear correlations is 
discussed. 61 refs. 

Simple Transistor Marginal Oscillator for Magnetic Reso- 
nance, B.DONNALLY. Rev Sci Instruments v 31 n 9 Sept 1960 
p 977-8. Self-contained, simple, nonmicrophonic, and non- 
critical oscillator, used in variety of nuclear magnetic reso- 
nance measurements; sensitivity of device is approximately 
one-half that of Pound-Knight-Watkins system. 

Solution of Initial Value Problem for Multi-Velocity Neu- 
tron Transport Equation with Slab Geometry, G.H.PIMBLEY, 
Jr. J Mathematics & Mechanics v 8 n 6 Nov 1959 p 887-65. 
Extensions to more general n-velocity case of work of J. 
LEHNER and G.M.WING which analyzed problem stemming 
from velocity dependent integro-differential transport equation 
which occurs in study of neutron behavior in reactor physics, 
by dealing only with one velocity case and proving existence 
and uniqueness for both infinite slab and sphere; theorems, 
lemmas and proofs. 

Spin of Neutral Pion, J.D.PRENTICE, E.H.BELLAMY, 
W.S.C.WILLIAMS. Phys Soec—Proc v 74 n 475 pt 1 July 1959 
p 124-30. Attempt made to detect effects due to non-zero 
pi-meson spin; distribution of photons from decay of neutral 
pi-mesons was measured and from results it is concluded that 
spin is zero or that pi-mesons observed were not appreciably 
polarized. 

Stripping Reactions and Structure of Light and Intermediate 
Nuclei, M.H.MACFARLANE. Reviews of Modern Physics v 32 
n 8 July 1960 p 567-691. Reduced widths of stripping and 
pickup variety are considered in order to develop formalism 
for analysis of nucleon reduced widths; detailed study is made 
of structure of nuclear states involved in stripping and pickup 
reactions; results are used to assess and increase power of 
spectroscopic tool furnished by analysis of stripping widths. 
193 refs. 

Structures in Proton Spectra from n, p Reactions, L.COLLI, 
F.CVELBAR, S.MICHELETTI, M.PIGNANELLI. Nuovo Ci- 
mento v 14 n 1 Oct 1 1959 p 81-9. Measurements on proton 
energy spectra from n, p reactions on Mg, Al, Si and § 
show existence of well defined peaks even at excitation 
energy values where excitation levels of residual nucleus are 
very dense; by means of comparison with proton spectra from 
d, p reactions it is possible to establish that n, p reactions 
go through mechanism to certain type of surface effect. 


Svoistva rezonansnykh urovnei delyashchikhsya yader, I.V. 
KIRPICHNIKOV, S.IL.SUKHORUCHKIN. Atomnaya Energiya 
v 7n 5 Nov 1959 p 429-44. Properties of resonance levels of 
fissile nuclides; review of foreign and Soviet literature be- 
tween 1955-58. 57 refs. 

Theory of Phase Transitions in Bose Gas, Ya.N.SHVETSOV. 
Physics of Metals & Metallography v 7 n 4 1959 p 1-17. 
English translation of article indexed in Engineering Index 
1959 p 1029 from Fizika Metallov i Metallovedenie Apr 1959. 

Theory of Resonance Reactions, L.FONDA, R.G.NEWTON. 
Annals of Physics v 10 n 4 Aug 1960 p 490-515. New, formal 
theory of resonance scattering and reactions is derived which 
has very general applicability ; significant differences are that 
theory leads to sharp resonances, and that it does not use 
concept of channel radii; Breit-Wigner formula is derived 
which has same form as in conventional theory near isolated 
resonance. 26 refs. 

®He Induced Reactions, D.A.BROMLEY, E.ALMQUIST. Re- 
ports on Progress in Physics v 23 1960 p 544-629. Experimental 
results are presented in terms of their relevance to determina- 
tion of reaction mechanisms involved; discussion of use of *He 
in nuclear spectroscopy; available *He reaction data is sum- 
marized according to target nuclide involved; suggested experi- 
ments; extensive bibliography. 

Threshold Effects in High Energy Reactions, A.I.BAZ. Phil- 
osophical Mag v 4 n 45 Sept 1959 p 1035-45. Resonances which 
oecur in high energy phenomena interpreted in terms of thresh- 
old states; tentative conclusions drawn regarding parities of 
some of elementary particles. 

Threshold Effects in Nuclear Reactions, A.I.BAZ. Advances 
in Physics v 8 n 82 Oct 1959 p 849-74. Between colliding 
particles or reaction products of nuclear reaction, interaction 
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in immediate neighborhood of nuclear surface may be repre- 
sented by static attractive potential; Wigner-Eisenbud theory 
of nuclear reactions is readily reformulated- to take this 
‘surface potential’ into account, whereupon quasi-bound states 
of compound system are found to appear, with high probability, 
very close to various thresholds for two-particle channels ; 
experimental data found to support theory predictions. 

Unified Model of K- and pi-Mesons, T.H.R.SKYRME. Roy 
Soec—Proc v 252 n 1269 Sept 8 1959 p 286-45. Based on 
foundation of antecedent nonlinear meson field theory it is 
suggested that pi-meson fields may be described in collective 
motion terms of K-meson fields ; particular model of K nucleon 
interaction is considered whose collective pi modes have 
symmetrical PV coupling with nucleon system; parity is 
conserved to great extent for pi nucleon system in absence 
of strange particles; model structure suggests natural way for 
introduction of ‘spurion’ describing weak interactions violating 
strangeness. 

Vibrational States in Deformed Even-Even Nuclei, R.K. 
SHELINE. Reviews of Modern Physics v 32 n 1 Jan 1960 
p 1-24. Attempt to summarize evidence for and against 
assumption that O+ and 2+ states observed in deformed 
even-even nuclei are vibrational; author concludes, with 
reservations, that these states are most adequately explained 
as B and y vibrations, 32 refs. 


Research. See Engineering Research; Nuclear Reactors—Re- 


search. 


Solid State. See also Crystals; Diamonds; Dielectrics; Light— 


Amplifiers; Luminescence and Luminescent Materials; Mag- 
netic Materials ; Masers ; Nuclear Reactors ; Powder Metallurgy ; 
Semiconductors ; Transistors. 

Cyclotron Resonance in Solids, A.F.KIP. Contemporary Phys- 
ics v 1 n 5 June 1960 p 355-69. Experiment is described which 
measures ‘effective mass’ of mobile electrons in semi-conductors 
and metals; samples are placed in magnetic field which causes 
charge carriers to move in circular paths, and microwave 
oscillating electric field accelerates them in same way as 
charged particles in cyclotron; effective mass determined 
measures momentum transfer between crystal lattice and 
electron waves and gives detailed information about con- 
duction electron states. 

Izuchenie plotnostei smeshannykh kristalloy KCI-RbCl i 
diffuzii vy nikh ionov rubidiya, L.L.MAKAROV, B.G.LUR’E, 
V.N.MALYSHEV. Fizika Tverdogo Tela v 2 n 1 Jan 1960 
p 88-92; see also English translation in Soviet Physics, Solid 
State v 2 n 1 July 1960 p 79-83. Densities of KCl-RbCl solid 
solutions at 25 C and diffusion of rubidium ions in these 
solid solutions at 670 C; similarity observed between curves 
of melting, liquefaction, diffusion coefficients, and defect con- 
centration; activation energy for diffusion of Rbt ions in 
KCl, RbCl, and equimolecular solid solution. 

Teoriya koagulyatsii izbytochnykh vakansii pri okhlazhdenii 
tverdykh tel, V.I.VLADIMIROV. Fizika Tverdogo Tela v 2 n 1 
Jan 1960 p 157-67; see also English translation in Soviet 
Physics, Solid State v 2 n 1 July 1960 p 145-58. Theory of 
condensation of excess vacancies during cooling of solids; 
under definite conditions, it is shown that condensation of 
vacancies can produce macroscopic imperfections larger than 
10° of lattice constant; calculation of relation between dimen- 
sions of imperfections and rate of cooling, evaluating effect 
of possibility of vacancies escaping toward surface of solid. 


Soviet Union. Soviet Physics—JETP. Physics Today v 13 n 6 


June 1960 p 382-4. Survey of more significant papers which 
have appeared in Soviet Journal of Experimental and Theoret- 
ical Physics in field theory, nuclear reactions, ferromagnetism 
and superconductivity. 


Units. See Engineering—Units. 
PICKLING 


See also Magnesium and Alloys—Finishing ; Metals Cleaning 
—Ultrasonic ; Metals Finishing ; Steel—Embrittlement ; Tubes— 
Manufacture. 


Einfluss eines erhoehten Hisensulfatgehaltes in Schwefelsaeu- 
rebeizen etc, C.EISENHUTH, M.MARTIN. Stahl u Eisen v 79 
n 25 Dec 10 1959 p 1862-7. Effect of high iron sulphate content 
of sulphuric acid pickling solutions on technological properties 
of pickled wire rod of 0.6-0.9% carbon steel; tabulated records 
of five plants show that increase of FeSO.. 7H2O content from 
100 to 500 gram/1 (to comply with waste water laws) de- 
creases resistance to bending and torsion; cause is shown to 
be weakened effect of inhibitor; effect on pitting; alternate 
descaling methods. 


Elektroliticheskoe travlenie listov peremennym tokom pro- 
myshlennoi chastoty, P.P.,BELYAEV, B.A.NIKITIN, S.I.SUK- 
HOV. Stal v 20 n 1 Jan 1960 p 79-81; see also English trans- 
lation in Stal in English n 1 Jan 1960 p 65-6. Electrolytic 
pickling of sheets by line frequency a-c; method developed 
has many advantages over d-c or chemical pickling, especially 
in regard to product quality. 


Pickling Before Electroplating, N.P.FEDOT’EV, S.Ya. GRI- 
LIKHES. Electroplating & Metal Finishing v 13 n 6 June 
1960 p 217, 220. Phenomena observed when anodically pickling 
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Waste Utilization. 


PICKLING PLANTS. 


PICKLING—Continued 


work in sulphuric acid, and sulphurie acid/potassium bi- 
chromate solutions ; cathodic treatment in pickling prior to 
electroplating recommended; good results obtained with cath- 
odic pickling of stainless steel and Permalloy in 15-20% 
solution of sulphuric acid. Extract from English translation 
of Russian book ‘Electropolishing, Anodizing and Electrolytic 
Pickling of Metals’. 


Pickling of Non-Ferrous Metals, H.SILMAN. Metallurgical 
Reviews iy 4 n 16 1959 p 381-402, 1 plate. Review of methods 
for pickling copper, aluminum, nickel and their alloys, mag- 
nesium, titanium, and mixed metals; salt bath descaling; 
plant for pickling; pickling wastes, 62 refs. 

Pre-Production Test for Acid Inhibitors, R.H.HERTZOG. 
Wire & Wire Products v 35 n 3 Mar 1960 p 327, 385-7. Test 
of acid pickling inhibitors, used for many years by John A. 
Roebling’s Sons Division of Colorado Fuel & Iron Corp, has 
proven to be reliable in relation to actual production results ; 
simple test is based on loss of weight comparison between 
standard samples immersed in inhibited and uninhibited acid: 
test can be used to compare inhibitive properties of new 
es or to maintain control of inhibitor in operating 
acids. 

Studies of Some Inhibitors for Pickling, T.V.MANNAR- 
SWAMY. V.G.PARANJPE, S.VISVANATHAN. Indian Inst 
Metals—Trans v 12 Dec 1959 p 363-70. It was found that 
organic proprietary agents are more effective than inorganic 
halides; among halides, iodides were best, bromides inter- 
mediate and chloride worst; potassium chloride was found to 
accelerate acid attack. 

Ultrasonic Setup Speeds Bar Pickling. Steel v 145 n 16 
Oct 19 1959 p 156, 159. Ultrasonic agitation of pickling solu- 
tion causes rapid removal of scale and enables continuous 
processing of hot rolled rounds; equipment can be integrated 
with automatic material handling systems; use of ultrasonics 
reduces pickling time to 1-3 min from 20-30 in static bath; 
description of operation and performance of unit manufac- 
tured by Branson Ultrasonic Corp. 

Vergleich zwischen dem Beizen von Stahl etc, G.von der 
DUNK. Stahl u Hisen v 80 n 20 Sept 29 1960 p 1318-21. Com- 
parison of pickling of steel in phosphoric acid solution with 
pickling in sulphuric and hydrochloric acid baths; pickling 
in HsPO,4 gives temporary corrosion protection, if scale removal 
by strong solution is followed by treatment in hot, weak 
(1-2%) solution containing some iron phosphate; same is true 
if scale is removed by HCl or H2SO1; cold deformation or 
annealing destroy corrosion protection ; price of H3POx is high. 
See Industrial Wastes—Iron and Steel Plants. 


Ochistka stochnykh vod ot travleniya ner- 
zhaveyushchikh stalei, A.V.EVLANOVA, S.N.STEFANOVICH, 
A.A.MOKINA. Stal v 19 n 10 Oct 1959 p 956-9; see also Eng- 
lish translation in Stal in English n 10 Oct 1959 p 789-91. Puri- 
fication of waste liquors from stainless steel pickling; results of 
experiments make it possible to produce commercial crystalline 
ferrous sulphate by purifying waste liquors from stainless steel 
pickling; this waste is not suitable for manufacture of heat 
insulating compositions (ferron). 

Treatment of Waste Acid From Pickle and Scrubbing Lines, 
M.SMALLWOOD. Sheet Metal Industries v 37 n 401 Sept 
1960 p 675-80. Procedure adopted at Abbey Works of Steel 
Company of Wales; neutralizing plant for pickle lines de- 
seribed. 

See Pickling. 


PICKUPS, PHONOGRAPH. See Phonographs—Pickups. 


PIERS 


See also Port Structures; Ports and Harbors. 

Analysis of Load Distribution in Piles of Piers, M.A. 
GOUDA. ASCE—Proc vy 86 (J Waterways & Harbors Div) n 
Ww2 June 1960 Paper n 2534 p 93-115. Analysis of piles of 
piers or group of piles under action of vertical, horizontal, and 
bending moment forces; calculation of forces in piers com- 
prising vertical piles only; calculation in case of using batter 
piles to provide sufficient lateral resistance and to increase 
yigidity of pier; calculation considering elastic deformation 
of piles together with deck. 

Fireproof Piers on Creosoted Wood Piles, R.H.MANN. Civ 
Eng (NY) v 29 n 11 Nov 1959 p 40-3. Construction of 10 piers 
along Brooklyn shore of East River; 25 berths for modern 
cargo vessels provided with 90,000 sq ft of shedded space per 
berth; in construction of first four piers, creosoted piles 55 to 
99 ft in length were used; piers are fireproofed by attachment 
of stay laths, through-bolted to piles, supported by reinforced 
concrete cylinders set over top of each pile; square of % in. 
asbestos cement plank cut to fit around pile. 


PIEZOELECTRIC CRYSTALS 
See also Barium Titanate; Crystals—Ferroelectric ;_ Elec- 
tricity—Direct Conversion: Phonographs—Pickups; Radio Fil- 
ters—Ceramic: Radio Oscillators—Crystal ; Transducers. 
Eigen Coupling Factors and Principal Components, Thermo- 
dynamic Invariants of Piezoelectricity, H.G.BAERWALD. IRE 
Int Convention Rec v 8 pt 6 (Component Parts, etc) 1960 p 


PIEZOELECTRIC CRYSTALS—Continued 


205-11. Thermodynamically invariant representation of piezo- 
electricity is presented that centers on function of transduc- 
tion between electrical and mechanical forms of power. 

Excitation of Piezoelectric Plates by Use of Parallel Field 
With Particular Reference to Thickness Modes of Quartz, R. 
BECHMANN. IRE—Proce v 48 n 7 July 1960 p 1278-80. Ex- 
citation of piezoelectric plate by field parallel to major surface 
rather than usual method of field perpendicular to surface is 
examined; experimental results show that this gives higher 
inductance and Q. 

Experimental 500 KC/S Transistorized Frequency Standard, 
C.BERNARD. Microtecnie vy 14 n 5 1960 p 207-13. Characteris- 
tics of AT-cut lenticular quartz, excited by field parallel to 
its plane, indicates its advantages as resonator; results of 
measurements made on 500 ke/s oscillator, formed by crystal 
and aperiodic transistorized network, indicate possible use as 
frequency standard; values for short term stability, as function 
of d-e supply voltage and ambient temperature, demonstrate 
circuit performance. 

Vibration of Quartz Crystal Plates, R.P.JERRARD. Quar- 
terly Applied Mathematics v 18 n 2 July 1960 p 173-81. Analy- 
sis of contoured plates is made in which surface displacement 
near edges is very small compared to displacement at center; 
with one further approximation, theory of R.D.MINDLIN 
ean be applied to certain class of contoured plates; these 
solutions have been obtained, and frequencies computed for 
certain plates. 

PIEZOELECTRICITY. See Geophysics—Rock Properties. 
PIEZOMETERS. See Drainage—Instruments. 
PIG IRON 

See also Ingot Molds; Steel Manufacture. 

Untersuchung von besonders geformten titan- und schwefel- 
haltigen Einschluessen etc, C.FRICK, H.ROHDE, E.MOLL. 
Archiv fuer das Hisenhuettenwesen y 31 n 7 July 1960 p 419- 
22. Investigation of unusually shaped titanium and sulphur 
bearing inclusions in high carbon pig iron melts (4% C, 0.40% 
Ti) ; metallographic and X-ray examinations of pink, rosette- 
shaped crystals, some from pig iron, others grown in labora- 
tory; Debye-Scherrer lines were not identical with those for 
pure TiS; similarly, those of inclusions from Zr bearing heats 
deviated from lines of known Zr sulphides. 


Analysis. See Iron and Steel Analysis—Spectrographic. 


Manufacture. See also Blast Furnace Practice; Blast Furnaces ; 
Coke—Metallurgical; Iron Ore Reduction; Iron Ore Sintering. 
Iron Making By Dwight-Lloyd McWane Process, R.C.Mc- 
DOWELL. Min Congress J v 46 n 10 Oct 1960 p 58-63. Method 
of pig iron manufacture incorporates Dwight-Lloyd process 
within multi-stage system of smelting, produces highly benefici- 
ated feed for smelting furnace that is not only self fluxing 
but is prereduced, precalcined, preheated, and self reducing; 
flowsheet of process; electrical requirements; raw materials 
costs; effect of plant location. 

Preparation of Low-Phosphorus Iron from Phosphoric Metal, 
L.COOK. Iron & Coal Trades Rev v 180 n 4795 June 10 
1960 p 1301-7. Reference made to author’s article indexed in 
Engineering Index 1958 p 936, describing how powder injec- 
tion methods could be used for pre-refining of phosphoric pig 
iron; results of further similar investigations given; gas- 
borne slag making and carbonaceous materials were used with 
success for dephosphorization and recarburization of liquid 
iron. 

Refining of Molten Pig Iron in Electric-are Furnaces, R. 
DURRER, G.HEINTZE. Iron & Steel Inst—J v 194 pt 1 Jan 
1960 p 72-8. Discussion of paper indexed in Engineering Index 
1959 p 1033 from May 1959 issue. 

Techniques of Pig-iron Production, J.TAYLOR. Foundry 
Trade J v 108 n 2267 May 19 1960 p 615-19; see also Iron 
& Coal Trades Rev v 180 n 4784 Mar 25 1960 p 705-9. Condi- 
tions necessary for efficient separation of iron from gangue 
produced in reduction of iron oxide; review of alternatives 
to blast furnace, involving production of solid iron by gaseous 
reduction or by reduction with solid carbon, or production of 
liquid iron; advantages and disadvantages of these methods ; 
it is concluded that in normal circumstances no other process 
is as yet so efficient as blast furnace. 


Vin Determination. See Iron and Steel Analysis—Tin Determi- 


nation. 


PIGMENTS 

See also Dyes and Dyeing; Light—Scattering ; Paint; Paper 
Manufacture—Coating; Plastics—Coloring; Protective Coat- 
ings. 

Activated Red Lead, Y.T.JAERVENKYLAE,. Corrosion Tech- 
nology v 7 n 2 Feb 1960 p 39-40. Work carried out in Finland 
shows that addition of activators can improve rust resisting 
properties of paints based on red lead; tests indicated that 
activated red lead paint proved to be five times more weather- 
proof than classical red lead types; it costs only half as much 
per unit area as latter because of its lower density and its im- 
proved brushability. 
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PIGMENTS—Continued 


Metallic Lead as Pigment for Anti-Corrosive Paints, J.A. 
CALCUTT. Corrosion Prevention & Control vy 6 n 11 Nov 
1959 p 34-8. Technical advantages ; metallic lead pigment com- 
pared with other inhibitive pigments in exposure tests; typi- 
eal formulations; chief advantages; applications to cooling 
towers, gas holders, dockside cranes, etc. 


Metallic Lead Priming Paints for Marine Usage, H.A. 
NEWNHAM. Corrosion Technology v 6 n 12 Dec 1959 p 366-8. 
Main requirements of satisfactory primer listed; use of metal- 
lic lead pigment in regard to each property considered; bot- 
tom paints; priming of topside and superstructure, decks, 
machinery and holds, ete. 


New Pigment-Mixture Diagram and Color System, E.FRIEL. 
Optical Soc America—J v 49 n 12 Dec 1959 p 1159-68. Experi- 
mental study of processes which operate when pigments are 
combined; modification of Mayer-Lambert triangle showing 
mixture-relationships among red, yellow, and blue pigments 
and their combinations; pigments chosen are suitable for use 
in commercial paint. 


Pigmente fuer Rostschutzanstrichmittel, K.A. van OKTEREN. 
Metalloberflaeche v 14 n 1 Jan 1960 p 18-20. Pigments for 
anti-rust paints; summary of properties, particularly saponifi- 
cation, alkalinity, and passivating effect, of most widely used 
rust preventives, e.g., red lead and lead cyanamide for ground 
coats, white lead, zine oxide, and iron oxides for cover coats, 
different chromates, et al. 


Rust Inhibition through Calcium Plumbate Pigment, H.C. 
WESSON. Corrosion Technology v 7 n 2 Feb 1960 p 387-8. 
Scope of calcium plumbate produced by Associated Lead Manu- 
facturers; although mechanism of its protective power is not 
fully elucidated, there is growing evidence that in priming 
paint it protects steel by suppression of both anodic and 
cathodic areas of structure; numerous advantages of paints 
made with this pigment; alkalinity; ability of calcium plum- 
bate paints to adhere satisfactorily to variety of ‘difficult’ sur- 
faces is stressed. 

PILE DRIVERS. See Piles—Driving. 
PILES 
See also Foundations—Pile; Piers; Quay Walls. 


Anchored Bulkhead Design by Numerical Method, F.E. 
RICHART, Jr. ASCE—Proc v 86 (J Soil Mechanics & Founda- 
tions Div) n SM1 Feb 1960 pt 1 Paper n 23873 p 29-45. New- 
mark’s numerical method for solving beam problems was used 
in classical design procedures for anchored bulkheads; direct 
solutions are obtained rapidly and easily by this method, as 
illustrated by examples. 


Berechnung von Bohlwerken nach dem Traglastverfahren, R. 
WINDELS. Bautechnik v 36 n 6 June 1959 p 212-20. Calcula- 
tion of sheet piling walls by bearing load method; use of 
principle of “strain-hinges’’; wall constitutes multiple stati- 
cally indeterminate system; graphical solution given for wall 
with changeable influence of normal force and changeable 
section; nomographs for determination of maximum stress; 
walls encased on top and bottom, on top only, and on bottom 
only, with simple anchoring are considered. 


Ein neues Drehgelenk fuer Spundwandverankerungen, F. 
JOPPEN. Bautechnik v 86 n 12 Dec 1959 p 451-8. New swivel- 
ing member for sheet piling anchorages, consists of turntable 
on anchor and supporting plate on sheet piling; turntable is 
provided with half sphere shaped cam heads; solution provides 
efficient swiveling joint with low friction factor. 


Generalized Solutions for Laterally Loaded Piles, H.MAT- 
LOCK, L.C.REESE. ASCE—Proc v 86 (J Soil Mechanies & 
Foundations Div) n SM5 Oct 1960 pt 1 paper 2626 p 63-91. 
Determination of nonlinear force-deformation characteristics 
of soil may be done by repeated application of elastic theory ; 
soil modulus constants are adjusted for each successive trial 
until satisfactory compatibility is obtained in structure-pile-soil 
system; equations and methods of computations are given for 
elastic- and rigid-pile theory; design recommendations. 

Bearing Capacity. See also Piles—Concrete. 


Estimation of Bearing Capacity of Piles in Cohensionless 
Soils, Y.NISHIDA. Japan Soe Civ Engrs—Trans n 64 Sept 
1959 p 48-54. Bearing capacity and stress distribution in soil 
around piles; theoretical calculation agrees with experimental 
results. (In Japanese with English abstract). 

Concrete. New Piling Technique. Civ Engr v 13 n 12 Dee 1959 
p 689-90, “Delta” driven pile is entirely new cast in situ hollow 
pile filled subsequently with concrete; bearing capacity can 
be calculated by one or other of standard piling formulas; 
concreting takes place in dry, in water-tight tube; base of pile 
is enlarged by concrete bulb formed at lower end: data on 
diameters, wall thicknesses, hammers and mandrels, and pile 
lengths. 

Prestressed Concrete Sheetpiles for Bulkheads and Retaining 
Walls, W.E.DEAN. Civ Eng (NY) vy 30 n 4 Apr 1960 p 68-70. 
Along shallow coastal waterways Florida Road Department 
uses thousands of feet of prestressed concrete sheetpile wall; 
face wall of sheetpiles is capped with reinforced concrete 
and tied back with precast prestressed tie-beams to anchorage 
system of concrete deadmen or piles; sheetpiles have uniform 


PILES—Continued 


width of 30 in. and vary in thickness from 6 to 12 in. ; deserip- 
tion of dimensioning and of casting and prestressed methods ; 
planning of large piles. cameo 

Tension in Concrete Piles During Driving, pe es : 
Prestressed Concrete Inst—J v 5 n 1 Mar 1960 p 35-40. As 
prestressed piles are subject to tension during driving, result- 
ing horizontal tensile cracks usually appear in upper half of 
pile; horizontal cracks in long piles may be reduced by in- 
creasing prestress or by gentle driving using short hammer 
strokes until pile point reaches firm resistance, after which 
full blows may be struck. 


Driving. See also Cofferdams; Piles—Concrete. 


Bored Pile Foundations. Roads & Road Construction v 37 
n 439 July 1959 p 215. Piling system employs crawler mounted 
excavator adapted to drive heavy duty auger suspended from 
boom; auger digs into ground and is then withdrawn carrying 
excavated material with it; auger shaft is square hollow box 
cross section with inner section sliding between outer one 
so that 80 ft drilling depths can be obtained using 60 ft boom ; 
system avoids constructing pile caps thereby reducing labor 
costs, and provides knowledge of soil at excavation base; 
speeds of 20 ft/hr can be achieved. 


Hydraulically-Operated Pile Driver. Compressed Air & Hy- 
draulies v 24 n 281 Aug 1959 p 261-4. Pile driver features high 
strength, light weight, simplicity of assembly, and fully _hy- 
draulic operation of wind including all motions of raking, 
rotating, leader adjustment, and traveling; some design details, 
erection sequence, and diagrammatic sketch of complete hy- 
draulic system as presently installed in prototype model. 


Le frottement négatif, M.BUISSON, J.AHU, P.HABIB. In- 
stitut Technique du Batiment et des Travaux Publics—Annales 
v 13 n 145 Jan 1960 p 29-46. Negative friction; stresses on 
piles in settling soil; determination of location of neutral 
point, established by Terzaghi; separating area of negative 
friction from that of positive friction; comparison of shear 
stresses along pile with those observed in soil in absence of 
pile; extension of calculations to groups of piles. 


New Piling Method Cuts Noise And Costs At Same Time. 
Roads & Eng Construction v 98 n 4 Apr 1960 p 90-1. Con- 
struction firm working on joint venture job on Toronto subway 
devised unusual method of placing piles by boring holes in 
ground and dropping steel piles into holes thus avoiding noise 
and vibration; giant auger, used for pre-boring piles holes, is 
mounted on Lorain L58A crane; turntable which drives auger 
is driven by 65-hp Continental Red Seal engine through marine 
oil transmission with 3 to 1 reducer. 


Pile-Driving Analysis by Wave Equation, E.A.L.SMITH. 
ASCE—Proe v 86 (J Soil Mechanics & Foundations Div) n 
SM4 Aug 1960 pt 1 paper 2574 p 35-61. All pile-driving for- 
mulas, used at present time, are partly empirical and apply 
only to certain types or lengths of pile; mathematical method 
of wider application, depending on use of electronic computers 
and numerical integration is presented; pile must be divided 
for calculation into unit lengths considerably shorter than 
wavelength of stress or impact wave produced by hammer; 
application to other impact problems. 


Repair. Colloidal Grout Repairs Concrete Piles Without Dewa- 
tering, S.GRAND. Civ Eng (NY) v 30 n 6 June 1960 p 48-9. 
750 piles in four precast concrete pile trestles between Ocean 
City and Somers Point, NJ, were repaired by pumped colloidal 
grout without dewatering; piles are 1 ft 10 in. sq with cham- 
fered corners but tide, weather, and ice abrasion had reduced 
section to 1 ft in severe cases; ratio in grout was 1 part port- 
land cement to 2 parts sand; use of roller type mixer; grout 
was applied under pressures of up to 125 psi. 

Steel. Current Densities to Protect Steel Piling in Fresh Water 
Tidal Estuaries, D.B.BIRD, H.G.BURBIDGE. Corrosion v 16 n 
4 Apr 1960 p 14, 16, 18, 20. Deseription of unique water 
conditions found in tidal estuary at Port Alfred, Que, and 
their effect on cathodic protection of steel piling on wharves ; 
factors discussed include salinity gradient at various water 
depths, oxygen saturation and seasonal water freshening, effect 
of protection current in tidal zone and depolarizing effect of 
tidal cycles; cathodic protection design considerations dis- 
cussed. 

Stresses. See Piles—Driving; Piles—Testing. 


Testing. Essais statiques de pieux, L.CARPENTIER. Construc- 
tion v 15 » 6 June 1960 p 252-62. Static testing of piles ; testing 
of drilled piles of 857 ft long railroad viaduct near Bordeaux ; 
required safety load was one and half times working load (70 
tons) ; observed subsidence was 5 mm under 105 tons; two spe- 
cial piles were subjected to same load tests and also to extrac- 
tion tests; stresses were transferred to special penetrometer 
setup for this purpose; formulas for friction calculations ; 
comparison with driven piles, ; 

Loading Tests on Underream 4 i Q - 
ING, W WPRISCHM snag ed Bored Pile, W.G.K.FLEM 


( Civ Eng (Lond) v 55 650 
1960 p 1151-2. Pile test was conducted to ak a eee 


depth relationship for London clay; results concernj 
pth ; results concerning shaf 
friction and load settlement relationship are given. . es 


Wood. See Piers; Wood Preservation, 


rmine strength/ 
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PILOT BOATS 


Another Pilot Boat From Gladding-Hearn. Rivers & Harbors 
v 45 n 10 Oct 1960 p 24-5. Charleston Pilot II, built for 
Charleston (SC) Pilots’ Assn by Gladding-Hearn Shipbldg 
Corp ; length 60 ft, breadth 17 ft, depth 9 ft, draft 6 ft 9 
in. ; feature is small “joggling” engine alongside main engine 
driving shaft through V belts used to provide steerageway and 
control while maintaining station; General Motors propulsion 
engine is rated 335 hp at 1800 rpm. 


New York Harbor Pilots Get New Steel Boat. Rivers & 
Harbors v 44 n 9 Sept 1959 p 24-5. Narrows was built by 
Gladding-Hearn Shipbldg Corp, and is designed for going 
alongside ocean vessels to transfer pilots; length 48 ft, beam 
13 ft 8 in., depth 7 ft, draft 5 ft; feature is rubber bumper 
which extends around boat at sheer strake; power is provided 
by GM 6-110 diesel engine transmitting 220 hp through 2%4:1 
reverse reduction gear. 

Pilot Vessel “Margam Abbey’. Shipbldg & Shipg Rec v 95 
n 1 Jan 7 1960 p 8-9. Vessel built by Richards Ironworks 
Ltd for Port Talbot Pilotage Authority, was designed to meet 
special service requirements in area where seas of 100 ft by 
10 to 15 ft may be expected; length oa 88 ft, breadth molded 
20 ft, draft 9 ft 4 in., gross 117.2 tons; 4-cyl Crossley diesel 
engine is rated 300 bhp at 300 rpm; plan. 

PILOT PLANTS. See Chemical Plants—Design; Iron and Steel 
Plants—Pilot Plants; Petroleum Refineries—Pilot Plants. 

PINCH EFFECT. See Nuclear Energy—Fusion. 

PINE FLAT DAM. See Dams, Gravity—California. 

PIONEER SPACE PROBES. See Space Vehicles—Space Probes. 

ata See Tubes; also all subject headings beginning with 

ipe. 

PIPE, ALUMINUM. 
Oil Well Drilling 
tion. 

PIPE, BITUMINIZED FIBER. See Pipe Lines. 

PIPE, CAST IRON 

Entwurf und Pruefergebnisse eines neuen Ultraschalltast- 
kopfes zur Kontrolle von Gusseissenrohren, J.WEHR. Magde- 
burg. Hochschule fuer Schwermaschinenbau— Wissenschaftliche 
Zeit v 3 n 2-3 1959 p 207-14. Design of new ultrasonic scanning 
device for inspection of cast iron pipes and results obtained; 
new instrument makes it possible to expand field of ultrasonic 
testing. 

Centrifugal Casting. 


See Natural Gas Pipe Lines—Aluminum ; 
Drill Pipe; Water Pipe Lines—Construc- 


See Pipe, Cast Iron—Manufacture. 


Corrosion. See Pipe Lines—Corrosion; Water Pipe Lines—Cor- 
rosion. 
Manufacture. Beitrag zur Frage der Haltbarkeit von Schleuder- 


gusskokillen aus Stahl, H.BUEHLER. Stahl u Eisen v 79 n 23 
Nov 12 1959 p 1722-30. Service life of steel molds for centri- 
fugal castings; statistical analysis of plant records of proper- 
ties of either forged or centrifugally cast molds, of mostly 
1.8-2.7% Cr, 0.3-0.6% Mo steel, used for centrifugal casting 
of cast iron pipe; analysis shows effect of tensile strength, 
importance of notch impact resistance, of number of pipes 
cast per hour, ete. 


Casting Centrifugally in Ceramic Molds, J.C.MISKE. Foun- 
dry v 88 n 8 Aug 1960 p 52-6. At American Cast Iron Pipe 
Co, ceramic molds for centrifugal castings are formed cen- 
trifugally in same manner that tubular castings themselves 
are formed; advantages of this method of forming molds; 
producing green mold; drying and baking; casting operation ; 
applications of finished tubing. 


Centrifugally Cast Tubing Gets Boost in Strength. Steel v 
147 n 5 Aug 1 1960 p 82-4. Soundness and density of centri- 
fugal castings is improved by ceramic mold developed by 
American Cast Iron Pipe Co; Acipco Aram-Spun process per- 
mits increase in spinning speeds to 150 times gravity at in- 
side surface of mold which causes lighter impurities to be 
squeezed out of tube wall to its interior surface from which 
they can be easily removed during cleaning process; use of 
ceramic mold provides sufficient support to casting to avoid 
usual problems of hot tearing and cracking. 


For Economical Pipe Casting Use DeLavaud Process, G. 
BERNHARDT. Can Metalworking v 23 n 1, 2 Jan 1960 p 24-6, 
27, Feb p 34-6. Jan: Present standing of DeLavaud process ; 
preparation of machine for casting cycle, pouring, forming and 
extracting cast pipe; heat and cycling problems discussed. 
Feb: Operating and metallurgical problems and their design 
solution ; sequence and interlock of cycles including ladle, car- 
riage and extractor motion and mold drive described. 


New Pipe Plant Meets Need of Changing Market, R.H. 
HERRMANN. Foundry v 88 n 6 June 1960 p 100-5. Conversion 
of Council Bluffs plant of Griffin Wheel Co from car wheel 
foundry to cast iron pressure pipe plant described ; operations 
in manufacturing process which is highly mechanized. 


Protective Coatings. See Water Pipe Lines—Protective Coat- 


ings. 
PIPE, CEMENT ASBESTOS. See Pipe Lines—Soviet Union ; 
Water Pipe Lines—Cement Asbestos. 


PIPE, CLAY 
See also Ceramic Products—Manufacture. 


Automation Key to Production Records at Gladding Mc- 
Bean’s New Plant. Brick & Clay Ree v 135 n 5 Nov 1959 p 
109-14. Vitrified clay pipe plant, which combines proven 
production methods with newly developed automation tech- 
niques, is located near Corona, Calif; use of various types of 
equipment in relation to sequence of processing operations ; 
emphasis is on arrangement of dryer rooms, beehive kilns, and 
420-ft long tunnel kiln. 


Clay Pipe Meets Challenge of 60’s. Brick & Clay Ree v 136 n 
5 May 1960 p 35-9, 45, Review considers developments in 
length, strength, and pipe joints, and avenues of research. 


Three-Way Research Program Builds Quality for W.S. 
Dickey. Cer Age v 75 n 2 Feb 1960 p 14-18. Facilities and work 
at W.S.Dickey Clay Mfg Co research center at Pittsburg, Kan; 
continuing research is carried out on ceramics, plant operations 
and plastisols in connection with production, installation and 
eost of clay sewer pipe. 


Testing. Controlling Pressure Rate for Stress Testing, E.E. 
LAUREN. Applied Hydraulics & Pneumatics v 13 n 4 Apr 1960 
p 78, 80. Description of specially designed stress presses to 
meet requirement of 2000 lb/min force increase in testing of 
sewer pipe. 

PIPE, CONCRETE 


See also Clyinders ; Electric Lines—Poles and Towers; Water 
Pipe Lines—Concrete. 


Cathodic Protection of Prestressed Concrete Pipe, M.UNZ. 
Corrosion v 16 n 6 June 1960 p 123-31. Analysis of line con- 
stants indicates that higher drainage current densities are 
required for prestressed concrete pipe than in bituminous 
coated systems; feeding points must be spaced closer due to 
stronger attenuation; nevertheless cathodic protection can be 
economically applied; field example described; constructional 
details given and design methods discussed. 


Pipe Made Right in Field. Concrete v 68 n 2 Feb 1960 p 
30-2. Use of special construction machinery to build “instant 
concrete pipe’ in freshly cut ditch at rate of 8 to 12 fpm 
currently used to build irrigation conduits on farms near 
Phoenix, Ariz; two 300 ft long inflatable tube forms are used 
to make 600 ft long pipe section in one continuous pour; 
double-hoppered forming machine covers tubes with concrete 
and forms pipe; test results on strength of pipes. 


PIPE, COPPER. See Pipe Lines—Corrosion; Water Pipe Lines 
—Construction. 


PIPE, GLASS. See Glass Manufacture. 
PIPE, PLASTIC 


See also Chemical Equipment—Materials; Chemical Plants 
—Pipe Lines; Electric Cables—Conduits; Heating—Radiant ; 
Mines and Mining—Corrosion ; Mines and Mining—Pipe Lines ; 
Pipe Fittings; Pipe Lines—Soviet Union; Water Pipe Lines— 
Construction ; Water Pipe Lines—Plastics. 


Allowable Stresses and Quality Control of Rigid PVC Pipes, 
A.A.van der WAL, S.HEYER. Rubber & Plastics Age v 41 n 
2 Feb 1960 p 169-71, 178, 175, 177. Survey of recent investiga- 
tions; report of loading experiments on bars and rings, creep 
experiments with bars and pipes, pressure experiments with 
pipes, brittle failure, ductile failure, crack failure; water 
absorption; allowable stress and safety factors; testing of 
PVC pipes. 


Considerations Involved in Choosing Plastic Pipe for Corro- 
sion Control, L.F.SANSONE, Jr. Corrosion v 16 n 7 July 
1960 p 108-10. Evaluation of properties of thermoplastic ma- 
terials for piping; chemical resistance to broad range of 
jnorganic and certain organic compounds; test methods and 
various types of attack observed are discussed to aid in choice 
of suitable material on basis of chemical resistance; physical 
limitations of thermoplastic materials; examples of several 
applications where plastic pipe was used to solve corrosion 
problems. 


Developments in Plastics and Plastic Pipe, R.J.GSWEITZER. 
AWWA—J v 52 n 10 Oct 1960 p 1251-62. Description of poly- 
ethylene, acrylonitrile-butadiene-styrene, PVC, and cellulose 
acetate butyrate pipes; performance of plastics and plastic 
pipes; apparatus for demonstration of stress responses of 
plastics; commercial and organization standards on plastic 
pipe and fittings. 


Durapipe in Industry. S African Min & Eng J v 71 n 3516 
June 24 1960 p 1593, 1595. Rigid thermoplastic tubes with 
varying diameters and chemical compositions are available; 
complete range of molded plastic pipe fittings and flanges 
are also being made; uses in mining industry include vacuum 
systems of filters and clarifiers. 


Estimation of Long-Time Performance of Extruded Plastic 
Pipe From Short-Time Burst Strength, S.GOLDFEIN. Modern 
Plastics v 37 n 9 May 1960 p 189, 142, 144, 146, 148. Hstimat- 
ing long-time strength of thermoplastic pipe by means of 
short-time burst strength tests; master rupture curves were 
obtained by plotting short-term burst strengths vs parameter 
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PIPE, PLASTIC—Continued 
developed by integrating Arrhenius’ law and incorporating 
expression for kinetic order of reaction; adapted from 
USAERDL Report 1590-TR. 

Extrapolationsverfahren, Sicherheitsbeiwerte und zulaessige 
Rohrwandbeanspruchung von Polyaethylen- und PVC-Rohren, 
K.RICHARD, R.EWALD. Kunststoffe v 49 n 3 Mar 1959 p 
116-20. Extrapolation methods, safety factors, allowable pipe- 
wall stress for polyethylene—and PVC pipe; ultimate-stress 
curves at 5 temperatures on log-log stress-vs-time graph for 
polyethylene pipe extrapolated to 50 yr at 20 C; inadequate 
quality control, brittleness below 10 C, residual stresses, water 
absorption, impede setting PVC-pipe safety factor. 

Fabrication and Applications of ‘Fluoroflex’ PTFE Pipes 
and Fittings, T.R.THIERRY. Rubber & Plastics Age v 41 n 
5 May 1960 p 499, 501. Granular powder is first compressed 
into desired form, followed by baking or sintering cycle at 
temperatures above its melting point; extrusion of tubes 
limited to relatively large sizes required for lining pipe to 
heavy wall thicknesses averaging about 4% in.; methods for 
locking PTFE liner in place inside metal pipe. 

Factors Affecting Long-Term Performance of Polyethylene 
Plastic Pipe, W.P.ACTON. ASME—Paper 59-A-323 for meet- 
ing Nov 29-Dec 4 1959 4 p. Although fabrication can be 
factor, scope is limited to effect of choice of polyethylene; 
effect of time and variations in type of polyethylene on stress- 
rupture behavior; effect of density and molecular weight of 
polyethylene on ductile and brittle failure mechanisms; predic- 
tion of long term performance by extrapolation of accelerated 
test results obtained at elevated temperatures. 


For the “Difficult”? Piping Jobs, Here’s What PVC Piping 
Offers. Plant Eng v 13 n 8 Aug 1959 p 107-9. Polyvinyl chlo- 
ride piping, with unique properties, is more than mere sub- 
stitute for metal; provides outstanding chemical resistance 
to most alkalies and acids; protects against product contami- 
nation; has high physical strength and toughness; has excel- 
lent aging and weathering characteristics; offers high cost 
advantage; available up to Schedule 120; review of some 
industrial applications by various companies, including chem- 
ical process lines, salt water disposal, pharmaceutical manu- 
facturing, food and beverage processing, and others. 


Glass-Reinforced Plastic Pipe, R.M.LEVY. Oil & Gas J v 
58 n 388 Sept 19 1960 p 96-8. Glass reinforced thermosetting 
plastic pipe is corrosion resistant, light weight, has high 
strength, improved flow characteristics, resistance to paraffin 
deposition, low thermal and electrical conductivity, will not 
contaminate product and is easy and economical to install. 


How to Make Continuous RP Pipe, D.HENIS. Modern Plas- 
tics v 38 n 1 Sept 1960 p 119-22. Process uses parallel-fiber 
prepreg glass tape and pipe machine designed around collaps- 
ible mandrel system; continuous glass-reinforced pipe in un- 
limited lengths can be produced; one mandrel forms inner 
surface of pipe, other is used to form outer surface. 


Investigation of Non-Metallic Pipe for Use with Liquid 
Corrosives, C.A.BURT. Corrosion v 16 n 2 Feb 1960 p 25-6, 
80. General areas of liquid corrosive services discussed where 
plastic pipe can be used to best advantage; some metals also 
considered, and costs of both groups of materials compared; 
selection of nonmetallics for use with liquid corrosives. 


Lightweight Plastics Compete with Metal for Piping, Valve 
and Fitting Market, R.H.MARKS. Power v 103 n 9 Sept 1959 p 
65-70. Present plastic materials handle both water and highly 
corrosive materials and are economical as compared to stain- 
less steel and other corrosion resistant alloys; characteristics 
and applications of various types such as polyethylene, ABS 
polymers, polyvinyl chloride, butyrate, fluorocarbons, saran, 
and polypropylene discussed; recent developments promise 
improved pressure and temperature resistance in plastics. 


New Plastic Pipe Passes Field and Lab Tests, J.C.LEHR, 
R.B.ORR. Oil & Gas J v 58 n 42 Oct 17 1960 p 89-91. High 
strength and resistance to pressure surging in presence of 
crude oil demonstrated by Delrin acetal resin; laboratory test 
program to obtain long term design strength data on new 
product; research programs are being expanded to better 
define causes and effects of paraffin buildup. 


Plastic Piping, Plastic Valves. Plant Eng v 13 n 12 Dec 
1959 p 123-7. Reader survey of methods, extent, and opinions 
regarding use of plastic piping and valves in industry for 
handling of corrosive materials; requirements of greater dura- 
bility finds less extensive use of plastic valves than piping; 
pressure and temperature limitations are greatest drawbacks 
to more extended use of plastic products. 


Polyethylene Pipe For Low-Cost Jobs, L.B.CROLEY. Oil & 
yas J v 58 n 16 Apr 18 1960 p 143, 145, 147. Pipe made from 
high density polyethylene has unique balance of properties 
that make it useful in many low pressure applications; it 
has demonstrated value in crude oil, gas gathering and 
distribution, water supply, salt-water disposal, electrical 
conduit, process lines, sewers, and vent service. 


Polyethylene Pipe Progress, A.STOCKFLETH. ASME— 
Paper 69-A-321 for meeting Nov 29-Dec 4 1959 5 p. Develop- 
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ment, current status, and future position ; emphasis is on 
product development, pipe manufacture and _testing, and 
relationship these have to product utility; various types of 
polyethylene used in pipe are discussed. 

ualitaetskontrolle, Fertigungskontrolle und __Dichtheits- 
ae se von Kunststoffrohren, E.NEUMANN, .O.UMMINGER. 
Kunststoffe v 49 n 38 Mar 1959 p 113-16. Quality control, pro- 
duction control, and soundness testing of plastic pipe; stress 
vs duration-of-loading graphs for polyethylene, polyvinyl 
chloride pipe marked to show points of application for produc- 
tion and quality control; usual soundness test for metal pipe 
modified for plastic pipe testing. 

Reinforced Plastic Pipe. Petroleum Times v 64 n 1642 July 
15 1960 p 491. Bristol Aeroplane Plastics Ltd plant at Filton 
near Bristol, has begun production of glass fiber reinforced 
plastic pipe; load carrying structure of pipe is made up from 
great number of turns of glass filaments, impregnated and 
bonded with epoxide resin; winding and impregnation are 
carried out on mandrel which is traversed and rotated through 
winding head to maintain correct winding angle; structure is 
strong but has low impact resistance. 


Stampaggio del polietilene per estrusioni e suffiatura, F. 
RANALLI. Materie Plastiche v 26 n 4 Apr 1960 P. 319-23. 
Extrusion of polyethylene blown tubing discussed, with par- 
ticular reference to influence of factors connected with intrinsic 
properties of polymer and with production technique employed. 


Steel Reinforced Plastic Pipelines. Rubber & Plastics Age 
v 41 n 4 Apr 1960 p 386. Range of flexible, reinforced plastic 
pipe lines with special reference to requirements of offshore 
oil operators; inner plastic tube is reinforced against internal 
pressure by helically applied steel tapes, which are protected 
against corrosion by outer plastic sheath; pipe is made in 1% 
to 4 in. bores with operating pressures for basic designs up 
to 3000 psi; installation is quick and inexpensive. 


Why Biaxially Oriented Pipe? W.E.GLOOR. Modern Plastics 
v 38 n 8 Nov 1960 p 111-14, 212, 214. Process and equipment 
for biaxially orienting polyolefin pipe at speeds approaching 
those now in use; using stretch ratio of 1.7:1 in both direc- 
tions, only half pipe wall thickness is needed to maintain same 
strength; suitable for outdoor skating rink freezer coils, 
farm irrigation, or temporary salt water lines in oil fields. 

Zeitstandverhalten von Rohren aus Polyaethylen und Poly- 
vinylehlorid, H.NIKLAS, K.EIFFLAENDER. Kunststoffe v 
49 n 38 Mar 1959 p 109-13. Long-term creep effects with 
polyethylene and polyvinylchloride pipe; creep tests on samples 
of pipe, filled with liquid, under pressure, and maintained at 
constant temperature; graphs show reference stress vs dura- 
tion of loading, at various temperatures, for two types of 
polyethylene and two types of PVC. 


PIPE, STEEL 


See also Water Pipe Lines—Steel. 


How to Obtain ASTM A 333 C from Normalized A 106 B 
and A 538 B, M.Van BLARICOM. Petroleum Engr v 32 n 7 
July 1960 p C24-30. Outline of procedure for obtaining low 
temperature design materials; ASME Boiler and Pressure 
Vessel Code for low temperature steels to minus 50 F; ele- 
age and their effect on steels used in service down to minus 
50 F. : 


Mecanique et calcul des tuyauteries articulées, A.KOVACS. 
Chaleur & Industrie v 40 n 411, 412, 413 Oct 1959 p 301-16, 
Dec p 381-400. Mechanics and calculation of articulated piping. 
Pt 1: Study of elastic reaction of pipe; different modes of 
articulation; calculation of one or more coupling. Pt 2: 
Kinematic study of isostatic articulated pipe; numerical 
samples, table and diagrams. Pt 3: Simplified calculation of 
piping: study of slip-boxes. 


Zerstoerungsfreie Pruefung von Rohren. Materialpruefung 
Materials Testing Matériaux v 2 n 7 July 20 1960 p 253-9 
(discussion) 259-64. Nondestructive testing of pipe; two 
papers as follows: Various methods deseribed, their limita- 
tions, and evaluation of results, H.KKRAECHTER, p 258-7; 
Experiences in testing of high pressure pipe and boiler con- 
struction, P.GAYER, p 257-9. 


Corrosion. See Water Pipe Lines—Corrosion. 
Manufacture. Centrifugally-Cast Steel Pipe and Other Tubular 


Products, J.v.GOW. Foundry Trade J v 107 n 2244 Dee 10 
1959 p 579-85. Operations at Sandusky Foundry & Machine 
Co, Sandusky, Ohio; manufacturing aspects of centrifugal 
casting production; pipe and other tubular products can be 
produced of good quality, comparable in soundness, mechanical 
properties, and fabricability to wrought metals of similar 
composition and heat treatment; this reproducible high quality 
is mainly result of very high pressure of molten metal, in- 
duced by action of centrifugal force, pressing against solidify- 
ing metal to eliminate solidification shrinkage voids. 


First Commercial Use of X-56 Pipe, N.F.BLUNDELL. Oil 
& Gas J v 57 n 43 Oct 19 1959 p 106-7. First commercial use 
of X-56 line pipe in construction of 350 mi of 30 in. diam h-p 
gas pipe line; steel used had 66,000 psi minimum yield; as 
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pipe was of high-carbon steel it approached upper limits of 
weldability; it was all electric resistance welded; number of 
heats of steel used in making X-56 pipe vs yield strength, 
ultimate strength, % elongation in 2 in., % carbon content, 
and % manganese. 


Hydroforging ... New Fabricating Technique for Tubing, 
M.L.SAMUELS. Metal Progress vy 77 n 2 Feb 1960 p 69-74. 
Development of “hydroforging” process by US Pipe and Foun- 
dry Co, Burlington, NJ described; in centrifugally cast tubes 
of austenitic stainless steel, coarse columnar structure can 
be broken up by drastic hydraulic expansion from inside: 
annealing at 1950 to 2050 F recrystallizes cold worked metal 
(to form small equiaxed grains) and removes all residual 
stresses; yield and tensile strengths rise 16 to 20% without 
loss in ductility; avoidance of ingot stage and associated 
forming into long tubes is major advantage of hydroforging. 


Why Not Cold-Bent Piping? H.THIELSCH. Power v 103 n 
11 Nov 1959 p 70-2. In European practice cold bent piping 
up to 12 in. OD is widely accepted and preferred because of 
savings over hot bent material; in United States cold bending 
is limited to 2% in. OD because conservative design engineer- 
ing practice is concerned with possible adverse effects of cold 
working on ultimate service behavior; inconsistency is that 
engineers will accept fittings and other products made by cold 
forming; advantages of bends over fittings in fabrication, 
and in service, discussed; graphical data and cost comparison. 

Protective Coatings. See also Pipe Lines—Protective Coatings. 

Die Feuerverzinkung von Rohren, A.LHANKEL. Metallober- 
flaeche v 13 n 11 Nov 1959 p 354-6. Hot dip galvanizing of 
pipe; methods of galvanizing; detailed description of dry 
method used on pipe; corrosion resistance of galvanized pipe 
in cold and hot water, soil, and masonry. 

Standards. ASTM Specifications for Steel Piping Materials. 
Prepared by ASTM Committee A-1 on Steel. Am Soe Testing 
Matls, Philadelphia, Pa, Sept 1960 524 p $7.00. Volume con- 
tains 70 specifications, of these 1% have been revised since 
1959 edition was published; topics include pipe used to con- 
vey liquids, vapors, and gases at normal and elevated tempera- 
tures, still tubes for refinery service, heat exchanger and 
condenser tubes, and boiler, superheater, and economizer 
tubes. 

Welding. See Petroleum Pipe Lines—Welding; Pipe, Steel— 
Manufacture; Pipe Lines—Welding. 

PIPE, VITRIFIED CLAY. See Pipe, Clay. 

PIPE FITTINGS 

See also Pipe, Plastic; Pipe Joints; Pipe Lines. 

Design of Welded Pipe Fittings, P.H.R.LANE, R.T.ROSE. 
Brit Welding Research Assn, Noy 1959, 49 p, 7 plates. 
Information on details concerned with welding of pipe lines 
and fittings presented; smooth pipe bends; gusseted (fabri- 
cated) bends; branch connections; pipe butt welds; end 
closures; use of research results in design. 

Plastic Pipe and Hose Fittings. Rubber & Plastics Age v 
41 n 5 May 1960 p 497. Fittings suitable for industrial use 
with low density polyethylene pipe and rubber hose up to 1 
in. diam; fittings suitable for use with % in. and % in. PVC 
hose; body of fittings is made from rigid PVC, and cap from 
high density polyethylene. 

Threading Operations on Mecchi Pipe Fittings, R.E.GREEN. 
Machy (Lond) v 96 n 2465 Feb 10 1960 p 303-7. Earlier 
equipment used by Italian company, such as 2-head tapping 
machine employed for pipe fittings of diameters up to 1 in., 
with output of about 130 pieces per hr; design and operation 
of more modern machines used, such as tapping machines with 
magazine loading, indexing table machine and 8-spindle tapping 
machine. 

Reinforcement. Pipe Branch Connections, P.H.R.LANE. Engi- 
neering v 190 n 4929 Oct 7 1960 p 490-2. Work at Brit 
Welding Research Assn on design of reinforcements for pipe 
branch connections; seven connections, five reinforced, were 
tested with three seamless welding T’s; collars of different 
dimensions, triform, and collars and straps formed reinforce- 
ment; tests applied axial load, in-plane and out-of-plane 
bending of branch, twisting moment, and internal pressure; 
effects of stresses are shown. 


PIPE FLANGES. See Pipe Joints—Flanges. 


PIPE JOINTS 

lexible Connectors Cut Installation Costs of Tall Building 
ae L.SMITH. Heating, Piping & Air Conditioning v 32 
n 3 Mar 1960 p 118-20. Flexible metal pipe connectors, made 
of bronze tubing formed into series of convolutions which 
provide flexibility, are efficient and economical] way to connect 
risers in small area, allowing sufficient space for expansion ; 
their use in baseboard and finned pipe heating systems for 
tall buildings results in lower overall installation cost. 


F a N. 

hat Expansion Joints Can Do for You, E.F.HARRINGTO 
Be Rincon 64 n 2 Feb 1960 p 74-5. Without adequate pro- 
vision for absorbing dimensional changes, resulting thrusts 


PIPE JOINTS—Continued 


and moments of piping system can impose excessive stresses 
on line itself, or damage connected equipment; use of ex- 
pansion joints permits mechanical compensation for thermally 
created changes in length and provide piping system flexibility ; 
some examples of proper selection and use of bellows expansion 
joints are described. 


You Can Glue Pipe Instead of Welding It, R.J.ENRIGHT. 
Oil & Gas J v 58 n 40 Oct 3 1960 p 52-3. New process using 
tough epoxy glue and simple crimping tool to join belled-end 
joints of strong, thin-wall line pipe is showing up favorably 
in field on small line gas, oil, and salt water service; faster 
installation is claimed and at lower cost; and durability of 
existing glued lines was good in areas where corrosive 
problems permit early comparisons. 


Flanges. See also Pipe, Plastic. 


Proper Selection and Use of Forged Steel Flanges, E.F.HAR- 
RINGTON. Air Conditioning, Heating & Vent v 57 n 10 Oct 
1960 p 89-95. Review of types of flanges and facings with 
application suggestions that can result in reduced cost ana 
improved performance. 

Stress Analysis of Flanged Pipe Joints by ‘Frozen Stress’ 
Photoelastic Method. G.ROBERTSON. J Mech Eng Science 
v 2n 3 Sept 1960 p 254-72. Tests performed on plain rings of 
different thicknesses loaded uniformly around inner edge, 
and around diameter corresponding to pitch circle; study of 
effect of flange thickness, number of bolt holes, and length 
of hub on models subjected to simulated bolt loading; dis- 
tributions of tangential and radial contour stresses obtained 
over whole free surface of rings; axial deflections also meas- 
ured; results compared with theoretical solutions. 


Stresses. See Pipe Joints—Flanges. 
PIPE LINES 


See also Chemical Plants—Pipe Lines; Gas Pipe Lines; 
Industrial Plants—Pipe Lines; Mines and Mining—Pipe Lines ; 
Natural Gas Pipe Lines; Nuclear Power Plants—Pipe Lines; 
Ore Handling—Hydraulic; Petroleum Pipe Lines; Petroleum 
Refineries—Pipe Lines; Refrigerating Pipe Lines; Sewers; 
Steam Pipe Lines; Water Pipe Lines. 

Bituminized-Fibre Pipe, Perforated for Septic Tank Disposal 
Fields. Nat Elec Mfrs Assn—Publ n BC 5-1960 June 1960 
5 p. Dimensions, tolerances, chemical and physical quality 
control test procedures, and sampling procedures for bitumi- 
nized-fiber pipe and for collars for use as absorption lines in 
septic tank disposal fields. 


Europe’s Pipeline Network. World Petroleum v 31 n 1 Jan 
1960 p 56-7. Ownership, routes, completion dates, length, diam- 
eter, capacity, annual throughput and type of commodity 
carried by pipe lines in Algeria, Austria, Belgium, France, 
Germany, Italy, Morocco, and Netherlands. 

Proposed or Planned Pipelines. Petroleum Engr v 31 n 12 
Nov 1959 p D21-4, 26-8, 30-1. List of companies, mileage, 
pipe size, and location of proposed pipe line projects, crude, 
products, and natural gas in United States and foreign 
countries. 


Recent Advances in Pipe Line Technology and Engineering, 
D.M.TAYLOR. Pipe Line Industry v 12 n 1 Jan 1960 p 43-6. 
Internal coatings for gas lines; spheroids and their uses; 
adding turbine to jet engine and use of 10,500 hp gas fired 
turbine; 13,400 hp turbines for less than $200/hp; synthetic 
lube oil tests; continuous fluoroscope inspection of pipe line; 
use of four-cycle engines driving pancake compressors; appli- 
cation of pressure sensitive pig records; availability of im- 
proved line pipe; use of jacket water for hydraulic fan 
drives, and advances in automation. 


Recent Developments in Pipeline Technology, E.STER- 
RETY. World Petroleum v 31 n 11 Oct 1960 p 43-6. Significant 
developments include automation, remote control and instru- 
mentation; use of internal pipe coating for natural gas lines 
to help reduce corrosion; new techniques and equipment for 
batch segregation in product lines; use of combustion turbines 
to drive centrifugal compressors ; methods for repairing under- 
water pipe lines; new pipe line for transmissions of solids. 


27,419 Miles of Pipe Line Planned for 1960, M.A.JUDAH, 
D.G.De PUGH. Pipe Line Industry v 12 n 1 Jan 1960 p 18-19. 
Survey of 245 companies report gain of 20% for Free World 
pipe line construction in 1960; domestic natural gas pipe lines 
laid in 1959 totaled 13,125; continued growth is reflected in 
forecast of 14,524 mi scheduled for 1960; foreign construction 
in 1960 will be increased with 9736 mi planned; survey in- 
cludes pipe diameters, station horsepower additions and prime 
movers to be installed. 


Bends. See also Pipe Fittings. 


Stresses in Thick-Walled Plane Pipe Bends, S.A.V.SWAN- 
SON, H.FORD. J Mech Eng Science v 1 n 2 Sept 1959 p 
103-12. Increasing use of high pressures in engineering re- 
guires employment of thick-walled pipes, and consequently of 
thick-walled pipe bends; experiments on two _ thick-walled 
pipe bends, having lambda values of 4.57 and 1.76 respectively, 
described; in-plane bending and internal pressure considered, 
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both separately, and together; bending and pressure stress 
systems found to be superposable. 


Bridge Crossings. See Natural Gas Pipe Lines—Bridge Cross- 
ings; Water Pipe Lines—Bridge Crossings. 

Cast Iron. See Pipe, Cast Iron. 

Cathodic Protection. See also Gas Pipe Lines—Cathodie Pro- 
tection; Metals Corrosion—Cathodie Protection ; Natural Gas 
Pipe Lines—Cathodie Protection ; Petroleum Pipe Lines— 
Cathodic Protection; Pipe Lines—Corrosion; Pipe Lines— 
Protective Coatings. 

Avoiding Shorts with Test Leads, SCOWENS. Oil & Gas J 
v 58 n 27 July 4 1960 p 126. Causes of shorted cased erossings 
of pipe lines; leads should be located where pipe line crosses 
highways, at all-weather roads, and other points where they 
can be reached by automobile; installing test leads. 


Cathodic Protection in MHigh-Resistivity Soil. Petroleum 
Engr v 32 n 3 Mar 1960 p D28-9. Bureau of Standards finds 
potential of —0.77 v also gives highest degree of protection 
in high resistivity soil, as it does in soils of low resistivity ; 
experiment with five specimens under natural conditions; 
current required for protection was three times magnitude of 
corrosion current. 


Keep Over-all Corrosion Picture in Mind, W.A.HUTCHISON. 
Pipe Line Industry v 12 n 3 Mar 1960 p 40-3. Factors in 
choice of sacrificial anodes or rectifiers; rectifier system 
installation, operation and maintenance with particular 
emphasis on spacing of units; use of impressed current system 
elements; circuit calculations. 


Cleaning. See Pipe Lines—Maintenance and Repair. 


Codes. Regulation of Pipeline Design and Construction. ASCE 
—Proe v 85 (J Pipeline Div) n PL3 Oct 1959 pt 1 Paper n 
2204 p 13-18. Development of Canadian oil and gas has 
resulted in regulation of pipe line design and construction by 
provinces of Alberta, British Columbia, Manitoba and Sas- 
katchewan; these regulations, compiled and briefly abstracted, 
differ from State codes in United States, regulating gas pipe 
lines only, in that they also apply to oil pipe lines. 

Cold Weather Problems. Elimination of Underground Freezing 
Caused by Regulation, J.H.DAVIS. Am Gas Assn—Operating 
Sec Proc 1959 Paper n GSTS-59-12 p T-107-108. Based on 
operating experience of Northern Natural Gas Co, Omaha, 
Neb, causes, effects and four solutions to problem of frost 
heaving of underground gas piping are examined. 


Communication Systems. See also Pipe Lines—Telemetering. 


How Platte Whipped Its Double Tough Microwave Problems, 
J.A.BROOKS. Pipe Line Industry v 13 n 3 Sept 1960 p 56- 
60. Manufacturers’ recommended guy tensions had to be ex- 
ceeded by 200% in order to attain stability in high wind 
velocities; fiberglass and plastic paradomes were successful 
in controlling icing of antennas; proper size reflectors solved 
majority of signal fading problems; alignment should be 
carried to point that calculated signal strength is attained; 
this signal strength should be recorded for future reference. 


Power Bridging for Microwave Stations, W.E.FREESE. 
Petroleum Engr v 32 n 4 Apr 1960 p D23-5. Transistorized 
power inverter converts battery voltage to alternating cur- 
rent, requires little maintenance and minimum power con- 
sumption; data on average power interruptions per mo over 
42 mo period; addition of capacitance; performance of trans- 
fer panels; installation of timer; 122 v position found best. 


Transistorized Carrier and Multiplex Systems, T.T.WAG- 
NER, Jr. Petroleum Engr v 32 n 4, 5 Apr 1960 p D30-2, May 
p D56-9. Description provided for purpose of informing 
pipe line industry communications personnel concerning 
operating characteristics of transistors; theory and circuit 
data; transistor application advantages; K24R Syneroplex 
system; future semiconductor application. 


Computer Applications. See Pipe Lines—Design; Pipe Lines— 
Stresses; Pipe Lines—Telemetering. 


Construction. See also Gas Pipe Lines—Construction; Natural 
Gas Pipe Lines—Construction ; Pipe Lines—Codes; Pipe Lines 
— Offshore; Pipe Lines—River Crossings; Pipe Lines—Weld- 
ing; Water Pipe Lines—Construction. 


Low Cost Way to Compact Highway Crossing Backfill, 
W.C.DAHLMAN. Pipe Line Industry v 12 n 6 June 1960 p 
44-5. Sheepsfoot rollers that ride down in ditch and can be 
pulled in either direction reduce cost to one-sixth of other 
compaction methods; two drums are constructed with 24 in. 
pipe, sealed on each end with % in. steel plate attached to 
truck axle; each roller weighs 1150 lb empty. 


New Slim Roller Produces Compact Ditch Filling in Texas. 
Oil & Gas J v 57 n 52 Dee 21 1959 p 84-5. Special sheepsfoot 
roller used to compact backfill at pipe line road crossings, 
in connection with interstate highway program in Texas. 


Safety Ideas that Paid Off, D.G. De PUGH. Pipe Line 
Industry v 12 n 1 Jan 1960 p 41-2. Ways of improving safety 
conditions during construction of pipe lines by modifying 
machinery and equipment; safety through innovations on 


PIPE LINES—Continued 
shotblast machines, cranes, coating applicators, tractors and 
double-jointing systems. 

Control. See also Computers; Petroleum Pipe Lines—Control ; 
Pipe Lines—Communication Systems; Pipe Lines—Offshore ; 
Pipe Lines—Telemetering. 


Electronic Control of Pipelines, P.H.DRINKER. Instru- 
ments & Control Systems v 33 n 6 June 1960 p 972-5. Ad- 
vantages of electronic instrumentation in control of sudden 
upsets, station start-ups, telemetering, etc: applicability of 
several pipe line control techniques to process control and 
other industrial purposes. 


Corrosion. See also Metals Corrosion—Electrochemistry; Nat- 
ural Gas Pipe Lines—Corrosion; Petroleum Pipe Lines— 
Corrosion; Pipe Lines—Cathodie Protection; Pipe Lines— 
Protective Coatings; Water Pipe Lines—Corrosion. 


Corrosion Principles Applied to Piping and Hot Water 
Systems, L.J.HUETTER, H.H.STADELMAIER. North Carolina 
State College—Dept of Eng Research—Bul n 72 May 1959 
43 p, $1.00. Pipe lines are prone to both internal and external 
corrosion: from medium transported, and from medium in 
which lines reside; principles of corrosion attack, and methods 
of corrosion prevention are discussed for iron and copper alloy 
pipe lines, and for hot water systems such as storage tanks 
and heating systems. 23 refs. 


Old Abandoned Pipe Line May Be Source of Corrosion 
Trouble, J-EMERY. Pipe Line Industry v 12 n 3 Mar 1960 
p 45-6. When particular area requires excessive current for 
no obvious reason old line in same ditch or abandoned water 
and oil lines may be cause; when mechanical couplings on 
old line contact new line, resulting corrosion is function of soil 
resistance, resistance of contact, and potential difference be- 
tween two metal structures. 


Soil Micro-Organisms in Relation to Corrosion and Cathodic 
Protection, J.O.HARRIS. Corrosion Technology v 7 n 8 Aug 
1960 p 250-3; see also Corrosion v 16 n 9 Sept 1960 p 113-19. 
Data obtained by Kansas State University from research 
project credited as new approach to corrosion; results of 
study of environment in back-filled pipe line ditches indicate 
that aerobic conditions are common in soil adjacent to buried 
pipe lines; deterioration of coatings; soil and coating moisture 
studies; research in progress aimed at extending field studies 
over wider geographical area; microbial corrosion of bare 
metal; potential test. 


Underground Corrosion and Methods of Control, O.C.MUDD. 
Petroleum Engr v 31 n 13 Dec 1959 p D80-1, 34, v 32 n 1, 
3, 5, 6, 9 Jan 1960 p D45-6, Mar p D80-2, May p D61-3, 
June p D35-8, Aug p D389, 42-8. Dec, Jan, Mar: Theory of 
corrosion and corrosion of pipe line; instruments and acces- 
sories required for cell analysis, methods of corrosion detection, 
control, coatings, and cost of coating. May: Underground 
corrosion and methods of control; electrical insulation having 
low moisture penetration; resistance to cold flow and penetra- 
tion; resistance to mechanical and thermal shock; effective 
coating bond to metal; measures that insure coating preserva- 
tion. June: Cathodie protection ; generated power installations; 
ground bed installations; underground connecting conductors. 
Aug: Underground corrosion and methods of control: cathode 
area segregation by insulation; recommended flange insula- 
tion component design; stray current mitigation by bonding; 
economics of corrosion mitigation. 

Costs. See Pipe Lines—Great Britain. 


Design. See also Industrial Plants—Pipe Lines; Irrigation— 
Pipe Lines; Pipe Lines—Codes; Steam Pipe Lines—Design. 


Application of Electronic Computers to Pipeline Operations 
Planning, L.W.EWING, Jr. ASME—Paper n 59-PET-46 for 
meeting Sept 20-23 1959 16 p, 6 plates. It is possible to 
produce variety | of alternate, rated pipe line schedules by 
computer work in progress; possible future uses of computers 
in pipe line operations ; programming and operating factors; 
operating limitations of computer; aspects of designing auto- 
matic pipe line. 


Designing Pipe Line Crossings of Railroads and Highw 
E.A.SLADE, Pipe Line Industry vy 12 n 1 Jan 1960 p 316. 
Methods of American Petroleum Institute revised Code 1102, 
American Railway Engineers Association, and design criteria 
of American Society of Civil Engineers’ deflection and stress 
calculations; design limitations. 


Elementary Development of Piping Flexibilit Analysi 
With Illustrative Example, R.LH.OWENS. Am Soe Nona iets 
—J v 72 n 1 Feb 1960 p 159-70. Simple, coplanar system is 
developed, without matrices, for methods presented in earlier 
work which requires setting up of appropriate matrix equa- 
tions which are then solved on digital computer; examples 
for matrix formulation, which emphasize chain of calculations 
that digital computer must be instructed to do; numerical 
example for pipe sections; work was done in connection with 


duties as mathematical consult, 
ey ant at Portsmouth Naval 


Investigation of Ovalised Tubes Subject t 
BLANJEAN. Acier Stahl Steel v 24 n 17-8, id Jalycanig 1060 
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p 341-50, Dec p 523-31. Problem studied concerns establishment 
of expressions for stress and strain components; integrals 
to ape! solved as preliminary step; flexibility characteristics of 
elliptical are (of constant section) ; analysis of thin elliptical 
ring, of constant thickness, subject to uniform normal pres- 


sure; numerical calculations relative to permissible pressure 
and to deformations. 


New Formulas Aid Computer Solution of Piping Design 
Stress Problems, T.E.BRIDGE. Heating, Piping & Air Condi- 
tioning v 32 n 1 Jan 1960 p 196-8. Presentation of formulas 
derived to facilitate machine computation of shape constants 
for pipe stress problem; using these formulas computer pro- 
gram will evaluate shape constants for any and all pipe 
orientations ; formulas applied to solution of 6-anchor problem; 
formulas are limited to 90° bends; they save time by eliminat- 
ing manual computation. 


Response of Pipe Line Systems to Transient Flow Using 
Generalized Impedance Method, E.J.WALLER. Oklahoma State 
Univ—Eng Experiment Station—Publ n 110 Jan 1960 44 p. 
To determine overall system operation, applicability of impe- 
dance method in analysis of transient response of one dimen- 
sional distributed liquid systems was investigated; emphasis 
is given to control of transient pressures; extreme values 
demonstrate analysis and synthesis techniques; results indi- 
cate system impedance is direct specialization of impedance 
equations; pertinence to oil pipe lines. 


What Are Future Pipe Line Needs? A.G.BARKOW. Oil 
& Gas J v 58 n 41 Oct 10 1960 p 211-12, 214, 216, 219-20, 222, 
225. Principal requirements for future line pipe are improved 
weldability in range of conditions encountered in pipe line 
construction ; high strength steels for large diameter, thin-wall 
pipe, without loss in ductility; lower transition temperature 
and elimination of cleavage type ruptures is becoming in- 
creasingly more important; better control of chemical and 
physical composition, and pipe of closer tolerances. 

Europe. Network of Pipelines in Continental Europe. Petroleum 
Times v 64 n 1640 June 17 1960 p 412-13. Planning and pipe 
line construction in Italy, France, Western Germany, Nether- 
lands and Eastern Europe, including Soviet Union. 


Expansion. See Pipe Lines—Stresses. 
Flexibility. See Pipe Lines—Stresses. 
Flow. See Flow of Fluids—Pipes; Heat Transfer—Pipes; Na- 


tural Gas Pipe Lines—Flow; 
Foundations. See Jetties. 


Great Britain. Cost of Pipelines in U.K., A.E.CRISP, P.W. 
HESELGRAVE. Petroleum v 23 n 7 July 1960 p 249-51. 
Approximate costs which can be used when broad economics 
of transmission of gas or liquids by pipeline is being con- 
sidered; variations in costs as formation of dependence on 
nature of route, type of line and its purpose, and state of 
market for construction services of type required; authors 
suggest that figure of £1000/in. diam/mi is satisfactory for 
rough estimate. 

Heated. See Petroleum Pipe Lines—Heated. 

Highway Crossings. See Pipe lLines—Design. 

Joints. See Pipe Joints; Pipe Lines—Welding. 

Leak Detection. See Pipe Lines—Maintenance and Repair. 


Maintenance and Repair. See also Natural Gas 
Maintenance and Repair; Pipe Lines——Offshore. 


Internal Cleaning and Coating of Plant Piping In-Place, 
W.T.THEIS. Corrosion v 16 n 6 June 1960 p 15-16 (discussion) 
16, 18, 20, 26. Development of in-place method of cleaning 
and coating of pipelines during 1947-48; cleaning and coating 
methods discussed and procedure for selection of suitable coat- 
ings given; five case histories of in-place coatings used to 
reduce internal corrosion are presented. 


“Laughing Gas’ Shows Value in Spotting Pipeline Leaks, 
J.E.KAUFMAN. Oil & Gas J v 58 n 8 Feb 22 1960 p 100-2. 
Laboratory tests demonstrate feasibility of nitrous oxide tracer 
gas in hydrostatic testing of underground lines; as little as 
2 ppm of nitrous oxide at surface of ground can be detected 
by infrared analyzer. 


Pipeline Scraper Saves $200,000, P.REED. Oil & Gas J v 
58 n 29 July 18 1960 p 94-5. Unusual features of design 
include: compact frame, cone type segmented propelling cups, 
narrow individual steel spring cleaning knives, and solid 
body shaft with pivotal arms; scraper follows axis of pipe; 
pipe line efficiency is increased by variable diameter scraper. 


Progress Report on Pipeline Spheroid, M.L.BARRETT, Jr. 
ASME—Paper n 59-PET-43 for meeting Sept 20-23 1959 17 
p. Progress in manufacture of spheroids, progress in use of 
spheroids in hydrostatic testing, progress in line cleaning ; 
liquid evacuation from lines, liquid purging from inservice 
two phase lines, liquid separation by spheres, and positive 
displacement meter proving. 


Progress Report on Welded Repairs to API 5LX52 Pipe, 
T.A.FERGUSON. ASME—Paper 59-PET-34 for meeting Sept 
20-23 1959 7 p; see also Oil & Gas J v 57 n 48 Nov 23 


Petroleum Pipe Lines—Flow. 


Pipe Lines— 


PIPE LINES—Continued 


1959 p 73-6, v 58 n 14 Apr 4 1960 p 121, 123. Series of prog- 
ress tests performed to further evaluate problem of making 
welded repairs to high-test line pipe; these tests were run on 
30 in. OD 5LX52 pipe that had been taken out of service 
after 9 yr of operation and contained abnormal corrosion 
pits; welded repairs were made to two joints and third joint 
was tested hydrostatically without any repairs. 


These Ideas and Inventions Can Make Maintenance Easier, 
D.M.TAYLOR. Pipe Line Industry v 13 n 3 Sept 1960 p 32-40. 
18 ideas on maintenance and operation of pipe lines, includ- 
ing measuring of valve seat wear while engine is running, 
lapping of valves while engine heads are mechanically and 
thermally stressed, testing of spark plugs at operating pres- 
sures and temperatures. 


Use of Radioactive Markers in Pipeline Scrapers, A.M. 
BALL, J.C.DAGLISH, S.JEFFERSON. Brit Chem Eng v 4 
n 12 Dee 1959 p 665-7. Operating procedure in which Co 
source is mounted in lead container from which it is only 
ejected when under pressure, used in connection with “go- 
devils” which become jammed against obstruction in pipeline; 
equipment which aids in locating go-devil from above ground, 
saves labor, time and material; health precautions; detection 
limits, details of pressure operated equipment and measuring 
equipment are given. 

Materials Handling. See Coal Handling—Hydraulic. 
Offshore. See also Natural Gas Pipe Lines—Offshore. 


Construction, Operation and Maintenance of Offshore Pipe- 
lines, S.V.COLLINS. World Petroleum Congress, Fifth—Proc 
New York, NY June 1959 See VIII p 175-86 (discussion) 
186-8. Use of lay barge for pipe line installation in calm, 
shallow waters; another method involves making pipe up on 
shore into long sections, and successively pulling each sec- 
tion to sea either by tugboat or by barge mounted winch; 
larger diameter pipe lines are coming into being; protection 
of pipe lines. 


High-Accuracy Control Systems for Submarine Pipelines, 
R.JI.BROWN. Oil & Gas J v 58 n 23 June 6 1960 p 108-11, 
115. Control systems using tellurometer for offshore operations 
and survey instruments for river crossings fulfill high ac- 
curacy requirements for locating submarine lines during 
installation; advantages and disadvantages of system. 


Locating Underwater Pipe Lines. Petroleum Times v 64 
n 1646 Sept 9 1960 p 629. New type of detector can locate pipe 
line precisely and indicate its depth below sea-bed; detector 
is dropped from boat on sea-bed and trolled along behind 
while pen recorder attachment on boat draws straight line 
until detector comes near metal on sea-bed; device is based 
on principle of mine detector. 


Pressure Drop. Multiphase-Flow Problems, H.C.BOZEMAN. Oil 
& Gas J v 58 n 26 June 27 1960 p 133-4. Data and resources 
to determine multiphase pressure drops in all sizes of pipe, 
installed in various positions; pressure drops in multiphase 
flow are often 10 times greater than single phase flow; ac- 
curacy of pressure-drop calculations using present design 
equations varies widely. 


Protective Coatings. 
Repair ; 


See also Pipe Lines—Maintenance and 
Water Pipe Lines—Protective Coatings. 


Bacterial Activity at Bottom of Back-Filled Pipe Line 
Ditches, J.O.HARRIS. Corrosion v 16 n 3 Mar 1960 p 181-6. 
Study made of role of soil bacteria in deterioration of pipe- 
line protective coating materials; bacterial activity compared 
with that found in normal] undisturbed soil; effect on bacter- 
ial development of availability of food materials and water 
in soil, oxygen content of soil, soil acidity and temperature 
variations; application of cathodic protection; compaction 
and settling of back-fill; results of moisture determinations ; 
distribution of aerobic bacteria in pipe line ditch. 


Coating Yard Features Automatic Operation, L.F.BRAM- 
BLE. Petroleum Engr v 32 n 6 June 1960 p D33-4, Cleaning 
and coating of pipe in yard of Syd E. Culbertson Co, Texas ; 
plant is equipped to coat and wrap pipe from 4 in. through 
36 in. diam to straighten and recondition older pipe; to 
pickle and clean pipe chemically; mechanical internal cleaning 
of pipe joints; automatic pipe handling; gas fired dryer to 
remove any moisture from metal. 


How Asphalt Coatings Are Holding Up in Ditch, P.BUT- 
TERFIELD. Pipe Line Industry v 13 n 4 Oct 1960 p 33-5. 
Results of periodic coating conductance tests made over three 
year period on coatings in actual service; objectives of test 
are to determine coating resistance in ohms per sq ft as it 
ages in service, and to determine amount of current required 
to provide cathodie protection for lines under normal operating 
conditions. 


How Marathon Applied Cold Mastic to Products Line in 
Service. Pipe Line Industry v 12 n 3 Mar 1960 p 44. Solvent- 
cast coating contains several resins which form flexible pipe 
coating highly resistant to electrolytic action; in addition, it 
is gasoline resistant; one advantage of cold applied mastic 
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PIPE LINES—Protective Coatings—Continued 
is that cleaning and coating equipment is light, and it takes 
minimum crew; special coating machine was used in conjunc- 
tion with light weight cleaning and wrapping machine. 

Insulating Properties of Cement Mortar Coating, M.UNZ. 
Corrosion v 16 n 7 July 1960 p 115-25. Cement mortar, suc- 
cessfully used for coating of underground pipe lines, exhibits 
remarkable insulating properties in withstanding galvanic 
forces of underground corrosion circuits; particular features 
of mortar as compound electrolytic conductor; method. for 
resistivity measurements suggested; corrosive conditions are 
analyzed, and preventive measures and criteria for cathodic 
protection discussed. 

New Design Featured In Concrete Coating Plant, D.G.De 
PUGH. Pipe Line Industry v 12 n 3 Mar 1960 p 38-9. Over- 
coming problems of contamination from air moisture with 
dry cement in its unloading and storage system, has improved 
efficiency of coating yard; using concrete underground storage 
and dehumidified air pressure system, moisture contamination 
is eliminated; system has separate applicators for small or 
larger diameter pipe. 

Ochrana vnejsiho povrechu trub dalkovodu asfaltovanium, 
Z.HALAS. Hutnicke Listy v 14 n 10 Oct 1959 p 875-9. Protec- 
tion of exterior surface of pipe lines by wrapping in asphalt; 
several methods considered for quality evaluation of used 
asphalt intended as insulation material in protective coating 
of steel pipes against corrosive action of surrounding soil; 
description of past and present methods, and materials used 
in wrapping of pipe lines. 

Synthetic Pipeline Coatings, M.J.DABNEY, O0.C.SLOTTER- 
BECK, D.F.KOENECKE. World Petroleum Congress, Fifth— 
Proc New York, NY June 1959 See VIII p 203-14. Original of 
paper indexed in Engineering Index 1959 p 1037 from Oil 
and Gas J June 8 1959. 

What’s Happening to MHot-Applied Coatings? N.T.SHI- 
DELER. Oil & Gas J v 58 n 24 June 13 1960 p 104-8. Evalua- 
tion of new and old coatings; favorable and unfavorable per- 
formance characteristics of coating systems; possibility of 
hot-applied coating being replaced by synthetic coating in 
future, 

Where Coal Tar Pitch-Epoxy Resin Coatings Stand Today, 
N.T.SHIDELER. Petroleum Engr v 32 n 38 Mar 1960 p 
D19-23. Characteristics of good coal tar epoxy resin coatings ; 
limiting factors; curing time; recent developments include 
airless spray method, coating joints, and fittings in field. 

Railroad Crossings. See Pipe Lines—Design. 

River Crossings. See also Gas Pipe Lines—-River Crossings ; 
Natural Gas Pipe Lines—River Crossings; Pipe Lines—Off- 
shore. 

One Solution to Seouring River. Pipe Line Industry v 13 
n 8 Sept 1960 p 44-5. To control scours in Mississippi River 
which threatened eight submarine crossings, divers located 
scours, and pipe liners packed burlap bags of sand cement 
mix under and around pipe to form triangular wall across 
scoured out section; operation required 17,615 bags. 


Pipelines et Feeders—La technique francaise en matiére 
de traversées sous-fluviales, H.COURBOT. Travaux n 306 Apr 
1960 p 151-6. Pipelines and feeders—French technique of 
under river crossings; pipes are launched, under carefully 
preset conditions after molding and coating, with help of 
floats and various pulling devices; pipes, weighted if re- 
quired, bed themselves by gravity; guiding and protection 
should be carefully secured; trenching is made by dragging 
under protection of small dams flanked by footbridge, or by 
means of dragline. 


Route Surveys. See Geophysies—Seismic. 


Soviet Union. Vnedrenie nemetallicheskikh trub v neftyanuyu 
i gazovuyu promyshlennost, I.CHERNYAK. Neftyanoce Kho- 
zyaistvo v 37 n 5 May 1959 p 67-9. Introduction of non-metallic 
pipes into petroleum and natural gas industry; during period 
between 1959-1965 56.000 km of natural gas and petroleum 
main pipe line will be constructed; substitutes for steel pipe, 
with emphasis on reinforced asbestos-cement, plastics and 
fiber glass. 


Steel. See Pipe, Steel. 


Stresses. See also Pipe, Plastic; Pipe Joints—Flanges; Pipe 
Lines—Bends; Pipe Lines—Design. 


Ein Naeherungsverfahren zur Festigkeitsberechnung von 
duennwandigen elliptischen Rohren, L.SZILAGYI, P.MICHEL- 
BERGER. VDI Zeit v 102 n 26 Sept 11 1960 p 1235-8. Ap- 
proximation method for calculation of strength of thin-walled 
elliptical pipe, based on assumption that pipe remains ellip- 
tical and circumference remains same even under internal or 
external pressure; maximum moments of flexure and stability 
can be determined from graphs supplied; numerical example. 


How to Write, Use Computer Program for Calculating 
Pipe Stresses, T.E.BRIDGE. Heating, Piping & Air Condition- 
ing v 32 n 3 Mar 1960 p 125-8. Standards proposed as guide 
for computer programmers and design engineers, to establish 
limits for allowable pipe thrusts on equipment such as me- 


PIPE LINES—Continued 


chanical drive turbines, centrifugal gas compressors, center- 
line supported high temperature pumps, rotating equipment, 
boilers, heat exchangers, and tanks; use of fixed point num- 
bers rather than floating point numbers in sealing computer 
saves substantial calculation time. 

Piping Flexibility Analysis by Stiffness Matrix, L.H.CHEN. 
ASME—Trans—J Applied Mechanics v 26 Ser E n 4 Dee 
1959 p 608-12. Method of analysis for solution of thermal 
expansion stress problems in piping systems is particularly 
suited for complex system involving many anchors, closed 
loops within loops and/or interconnecting branch lines but 
without intermediate partial constraints; formulas and pro- 
cedures necessary for practical application; procedures suited 
for automatic computation in digital computers. 


Programming for Electronic Computation of Stresses in 
Piping Systems, V.COLDHAM. J Mech Eng Science v 1 n 2 
Sept 1959 p 93-102. Methods of calculation of thermal stresses 
and deflections in complex piping systems, suitable for use 
with digital electronic computer; resume of working computer 
program for multi-branch unconstrained systems, and six- 
anchor three dimensional example solved automatically by 
program described. 

Study of Large Strains and Effects of Different Values of 
Poisson’s Ratio, H.FESSLER, B-H.LEWIN. Brit J Applied 
Physics v 11 n 7 July 1960 p 273-7. Frozen-stress photoelastic 
technique was used to study stresses on inner surfaces of 
T-junctions of pipes subjected to different internal pressures ; 
peak strains at T-junction of hollow pipes under diametral 
compression were measured for identical shapes, made of 
materials of different Poisson’s ratios; within limits of ex- 
perimental accuracy, peak strains were independent of Pois- 
son’s ratio. 


Surges. Pressure Surge Control in Pipeline Systems, E.J.WAL- 


LER. Oklahoma State Univ—Eng Experiment Station—Publ 
n 102 Jan 1959 149 p. Design of corrective systems for wide 
range of reciprocating pump stations by extension of theory 
of pressure variations in pipe line systems; solution of theo- 
retical pressure response equations for corrective filters by 
use of digital computer; discussion of various types of 
filter construction. 


Telemetering. See also Pipe Lines—Control. 


‘Talking Brain’ Answers Phone, Reports Meter Reading. 
Pipe Line Industry v 13 n 2 Aug 1960 p 46-7. Equipment 
audibly reads flowmeter over microwave or telephone circuit 
after receiving inquiry from dispatcher via ordinary telephone 
call; device weighs 26 lb and cost is small compared with 
similar equipment; reduces from hours to seconds time re- 
quired for employees to check readings at remote pump 
stations; reported to be most reliable method yet found for 
relaying readings. 


Testing. How to Use Pigging Method of Hydrostatic Testing 


for Distribution Lines, S.L.REYNOLDS. Am Gas v 187 
n 1 Jan 1960 p 19-27. Considerations and procedures for 
method in which squeegee-Type pig is pushed through line 
with water pressure, purging air ahead; outline of test 
performance. 


Static Testing High-Pressure Piping Components, T.G. 
MOORE, E.J.OPERSTENY. ASME—Trans—J Eng for Indus- 
try v 82 Ser Bn 1 Feb 1960 p 15-22. Method for testing h-p 
piping systems for service in 20,000 to 40,000 psi range 
particularly in production of polyethylene plasties; tubing 
systems were pressure tested and their behavior followed by 
means of resistance-wire strain gages mounted on exterior 
surface; method is described for graphically determining 
pressure at which tube wall becomes fully plastic; allowable 
working pressure of tube is determined by applying safety 
factor to this pressure. 


Welding. See also Natural Gas Pipe Lines—Welding; Nuclear 


Power Plants—-Pipe Lines; Petroleum Pipe Lines—Welding ; 
Petroleum Refineries—Pipe Lines; Pipe Fittings; Pipe Lines 
—Maintenance and Repair; Welding—Friction. 


Continuous Fluoroscoping Spots Pipe Weld Defects. Steel v 
146 n 15 Apr 11 1960 p 96. Hidden flaws in welded seams 
of steel pipe are detected by continuous fluoroscoping process 
at National Tube Div, US Steel Corp; process is used to 
inspect large diameter electric welded pipe used for oil and 
gas transmission lines; instantaneous viewing of X-ray image 
permits longer look at doubtful areas; if flaw is detected, 
operator presses button, applying spray of water soluble white 
paint to spot for identification. 


Fabrication of Concentric Molten-Sulfur Pipe Lin 
COCKRELL, J.M.SHILSTONE. Welding J tas 39 noe se 
1960 p 3384-42. Design of hot double jacketed pipe line installed 
in Gulf of Mexico ; tungsten are inert gas welding procedure 
with filler wire for stringer employed; E8018 C-3 electrode 
was selected due to fact that deposited metal was not notch 
sensitive; no defects encountered for root or face bends or 
in nick-break test; field welding; radiographic inspection. 


Power and Heating in Friction Weldin f Thick- 
Steel Pipes, A.S.GEL’DMAN, M.P.SANDER. Waldheeine, 


PIPE MILLS. 
PIPE STILLS. See Distilling Apparatus; Petroleum Refineries— 


Friction. 
Heat Treatment. 
Lubrication. See 
Nonmetallic. 
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tion (translation of Svarochnoe Proizvodstvo) Oct 1959 p 
53-62, Report of experiments on generation and diffusion of 
heat in friction welding of thick walled pipes of diameters up 
to 160 mm, in order to establish optimum parameters; with 
rise of temperature, there is initial rapid increase in coeffi- 
cient of friction which subsequently decreases gradually; 
increase in linear velocity and pressure leads to its decrease: 
corresponding change takes place in power consumption in 
friction heating. 


Pressure Welding for Pipelines, R.L.KOPPENHOFER, W.J. 
LEWIS, G.E.FAULKNER, P.J.RIEBPPEL, H.C.COOK. Oil & 
Gas Jv 58 n 28 July 11 1960 p 114-17, 119. Tests prove that 
induction-pressure welding is capable of consistently good 
girth welds, but several disadvantages seem to rule it out as 
universally accepted economical means of joining large diam- 
eter pipe lines. 


Properties of Electric Resistance Welded Structural High 
Tensile Steel with Pipe with 50kg/mm_2 Tensile Strength, S. 
HASEBE. Sumitomo Metals v 11 n 4 Oct 1959 p 3-9. Good 
weldability shown by low carbon and low manganese steels; 
higher as-welded strength of pipe noted; beneficial effect 
of 0.03%-0.05% aluminum addition to low manganese steel 
indicated. (In Japanese with brief English abstract). 


Resistance Seam Butt-Welding of Pipes by High Frequency 
Current, B.D.ZHUKOVSKII, L.M.ZIL’BERSHTEIN, R.V.GO- 
LOVKIN. Welding Production (translation of Svarochnoe 
Proizvodstvo) July 1959 p 126-33. Investigation at Moscow 
Pipe Works on effect of current frequency on quality of weld 
at various welding speeds reported; experiments made on 
20-102 pipe welding machine designed for welding pipes up to 
102 mm in diam at maximum speed of 60 m/min, and at 
rotary frequency converter rating of 500 kva; results given. 

Tungsten-Arec Welding Root Pass of Power-Pipe Joints, 
R.W.BENNETT. Welding J v 38 n 12 Dec 1959 p 1175-81. 
Results of literature survey and of information correlated 
from various member companies of Pipe Fabrication Institute 
on practices found suitable and economical for shop fabrica- 
tion and field erection of carbon, low alloy chromium molyb- 
denum steels and austenitic stainless steels. 


Welding and Brazing in Piping Industry. Welding Engr v 
45 n 10 Oct 1960 p 33-44, 46-8, 50, 52, 54-6. How to Des‘gn 
Tee-Joints for Piping, S.A.GRUBISH, 33-4; Plastic Pipe is 
Easily Joined by Torch Heat, 35; Thin-Wire CO2 Pr-cess 
Allows Fully Automatic Roll Welding of Pipe, H.B.CARY, 
36-7; Pipeline Operation Requires Coordination, Trained 
Weldors, 38-9; Variety is Spice in This Pipe Shop’s Life, 
F.T.TANCULA, 40-1; Pipe Layout, Preparation Can Be Easy 
with Proper Tools, 42-3; How to Use Radiography in Pipeline 
Construction, J.R.STREBELLE, 44, 46; Localized Stress Relief 
of Pipe is Simplified, G.SCOTT, 47-8; Power Piping Costs 
Lowered by Automatic Submerged Are Welding, R.A.WILSON, 
50; How to Braze Piping, A.W.SWIFT, 52, 54-6. 


X-Ray Testing in Pipeline Welding, M.SIRCON. Petroleum 
v 23 n 3 Mar 1960 p 95-6. Irradiation of weld from center 
of pipe and use of X-ray photography; problem of half shade 


effect. 
Wrapping. See Pipe Lines—Protective Coatings. 


See Pipe, Steel—Manufacture. 


Fractionating Units. 


PISTON RINGS 


See also Pistons. 


Piston Rings for Transportation Diesels, G.F.HYDE, F.A. 
ROBBINS, P.R.SHEPLER. SAE—Paper n 259A for meeting 
Oct 31-Nov 2 1960 33 p. Data on metallographic, chemical, and 
mechanical properties of gray cast irons, malleable cast 
irons, ductile irons and steel materials used; bare iron rings 
in iron liners exhibit high wear rates for both cylinders and 
rings, iron rings in chromium plated liners show reduction 
in wear, chromium plated rings in iron liners show even 
more reduction; typical piston ring arrangements and salient 
metallurgical considerations. 


Piston Rings, Their Design, Functions and Manufacture, 
W.A.HARRINGTON. Australasian Engr Aug 1959 p 68-73. 
Formulas for calculation of elasticity value of material and 
of tensile strength; by using formulas, piston rings can be 
designed to any desired physical specification; role in design 
of corners, widths, joints of rings, use of fancy types, and 
wear; rings for steam and other units; manufacture and 
several machining operations. 


See Friction. 
See Steel Heat Treatment—Case Hardening. 


Lubrication—Internal Combustion Engines. 


See also Bearings—Nonmetallic. 

How to Design with Teflon Piston Rings, L.H.GILLESPIE. 
Applied Hydraulics & Pneumatics v 12 n 10 Oct 1959 p 128- 
30. Floating rings seal reciprocating, oscillating, and rotary 
motion of external and internal cylinders against leaks; 
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Teflon, TFE-fluorocarbon resins, provide ring materials with 
many advantages; properties which make them excellent for 
piston rings in compressors and hydraulic and pneumatic 
systems reviewed; sketches of multiple ring joints; chart 
of static coefficients of friction for various types of ring 
material under various contacts. 


Wear. Radiotracers Reveal Engine Wear During Detergent 
Oil Filtration Study, HHALLIWELL. SAE—Trans v 68 1960 
p 288-94 (discussion) 295-7. Indexed in Engineering Index 
1959 p 1038 from SAE Paper n 727. 


Reibung und Verschleisserscheinungen an festgeklemmten 
Kolben, A.D.HAAG. Wear-Usure-Verschleiss v 3 n 3 May- 
June 1960 p 219-34. Friction and wear phenomena on pistons 
that have jammed as result of thermal expansion and retained 
this state prima facie; damage observed seems to prove that 
mechanical dislocation of surface particles and surface rough- 
nesses may be provoked as soon as local load becomes suffi- 
ciently high; this confirms that wear is brought about by abra- 
sion owing to mechanical contact and also as result of surface 
fatigue. (In German; English abstract). 


Startup Wear in Automobile Engines, M.L.KALINOWSKI, 
R.A.NEJDL. SAE—Paper n §234 (Baltimore Sec) for meeting 
Mar 10 1960 8 p; see also abstract in SAE—J v 68 n 4 
Apr 1960 p 134, 136. Studies made at Standard Oil Co, Whit- 
ing, Ind, in laboratory engines equipped with radioactive 
piston rings show that wear is highest during cold startup; 
corrosion by condensed combustion products is responsible; 
in fuels, antirusts offer some control, e.g. amine dialky] phos- 
phate eliminates 40% of wear; in motor oils, detergents are 
most helpful ingredients; taken together, antirust in fuel 
and detergent in motor oil do not reinforce each other. 


Transient Piston Ring Wear in Automotive Engines Using 
Fe®, J.J.GUMBLETON, F.L.GREEN, W.J.MAYER. Nuclear 
Science & Eng v 7 n 4 Apr 1960 p 813-19. Single cylinder 
engine with radioactive iron piston ring was used to observe 
transient wear during break-in, cold start-up, and changes 
in speed; small changes in engine speed and load under some 
conditions produce more wear during given time interval 
than steady-state operation at high speeds and loads; studies 
show measuring transient wear is more difficult than measur- 
ing steady-state wear because of insufficient counting rates. 


Use of Radioactive Tracer Techniques to Determine Effect 
of Operating Variables on Engine Wear, B.A.ROBBINS, P.L. 
PINOTTI, D.R.JONES. SAE—Trans v 68 1960 p 298-303 (dis- 
cussion) 303-4. Indexed in Engineering Index 1959 p 1038 
from SAE Paper n 72U. 


PISTON RODS. See Chromium Plating. 
PISTONS 
See also Piston Rings. 


Study in Piston Design, C.E.RICHARDSON. Diesel Power 
v 38 n 4 Apr 1960 p 62-3. Development of cast iron piston 
produced by Gillett & Eaton is traced through stages of initial 
material selection, casting configurations, and cooling con- 
siderations, to final clearance problems. 


Aluminum Alloy. See Aluminum and Alloys—Anodic Oxida- 
tion; Automobile Manufacture—Foundry Practice. 


Manufacture. See also Automobile Manufacture, 


Automatic Assembly of Pistons. Assembly & Fastener Eng 
vy 2 n 3 Dec 1959 p 47-8. At Oldsmobile plant Lansing, Mich, 
handling of parts, proper fitting with mating parts, avoidance 
of nicks and increased efficiency are achieved by automatic 
gaging and by grouping component parts in same racks which 
reach assembly points with parts properly paired and color 
coded; pistons are placed in fixture that inserts rings in ring 
grooves; each ring is expanded so that it will slip over piston 
without damage and enter mating groove when in correct 
position. 

Protective Coatings. See Diesel Engines—Manufacture. 
Wear. See Piston Rings—Wear. 

PITOT TUBES. See Aircraft Instruments; Flow Meters. 
PITTING. See Cavitation; Metals Corrosion—Pitting. 
PIVOTS. See Joints. 

PLACERS AND PLACERING 


See also Diamonds; Gold Placers and Placering; Tin De- 
posits. 


Nature and Origin of Central Idaho Blacksands, C.N. 
SAVAGE. Economie Geology v 55 n 4 June-July 1960 p 
789-96. Blacksand placers adjacent to Cretaceous Idaho batho- 
lith contain columbium, tantalum, yttrium, zirconium, hafnium, 
uranium, thorium, titanium, and rare earths; original source 
of heavy mineral elements is believed to be Precambrian 
placer accumulations; recent blacksand placers derived their 
heavy minerals from quartz monzonite, granodiorite, diorite, 
and metamorphic remnants of original country rock. 


Placer Deposits of Elk City Region, R.R.REID. Idaho. Bur 
Mines & Geology—Pamphlet n 121 July 1960 26 p, 3 maps, 5 
plates. Average amounts in lb/cu yd of potentially valuable 


1072 


THE ENGINEERING INDEX—1960 


PLACERS AND PLACERING—Continued 


heavy minerals in 15 samples of stream placer gravel in Elk 
City region are as follows: allanite—0.2 lb; monazite—0.15 lb; 
rutile—0.07 lb; brookite—0.1 lb; sphene—0.1 lb; zircon—0.25 
lb; ilmenite—6.9 lb; and magnetite—16.8 lb; deposits are 
noncommercial; volume of Tertiary basin gravels and sands 
is probably more than 100,000,000 cu yd. 


Placer Mining in Alaska, B.J.THOMAS, D.J.COOK, E. 
WOLFF, W.H.KERNS. US Bur Mines—Information Cir n 
7926 1959 34 p. Operations classified into three categories: those 
having sluices at bedrock level, those having sluices above 
bedrock, and those having mobile nonfloating washing plants; 
diesel powered bulldozers and draglines are utilized for 
conveying; unit costs range from $2.54 to $0.16 per cu yd 
depending on type of operation employed. 

PLANERS, METAL WORKING 


Application of British-built Futurmill Conversion Units, 
A.W.ASTROP. Machy (Lond) v 96 n 2476 Apr 27 1960 p 
930-2. Description of units built under American license; 
example of large fabricated steel superstructure for mobile 
crane milled by Futurmill unit fitted to Craven planing ma- 
chine; Futurmill units fitted to Loudon planer for milling 
bed plates for turbines; conversion of wall planer to plano- 
milling. 

Der elektrische Antrieb fuer Hobelmaschinen im Nomo- 
gramm, H.MUMMERT. Werkstatt u Betrieb v 93 n 1 Jan 
1960 p 28-30. Electric drive for planers; lower cost motors for 
tables of planers may be used through modification of trans- 
mission gear for table drive; repeated calculations to achieve 
optimum results may be facilitated by use of nomogram 
described, 


Ward Leonard Planer Drives, J.SSHAW. Beama J v 67 n 1 
Feb 1960 p 27-9. Principles of operation of planer table 
drives ; methods of applying feed drive; definition of optimum 
conditions. 


Control. See also Machine Tools—Control. 


Beispiel einer elektronischen Hobelmaschinen-Steuerung mit 
digitaler Abbildung des Tischweges und Bestimmung der 
Wendepunkte, F.BOLLIGER. Assn Suisse des Electriciens— 
Bul v 50 n 26 Dee 19 1959 p 1266-71. Example of electronic 
control of planing machine with digital representation of 
table way and determination of turning points. 


Butler 20- by 10- by 714-ft. No. 8A Spiral-electric Planing 
Machine. Machy (Lond) v 95 n 2458 Dee 23 1959 p 1351-3. 
Extreme accuracy and unusual control facilities were specified 
for machine built for Societe Genevoise d’Instruments de 
Physique, Geneva, Switzerland for operations on jig boring 
machine components; dimensions and design of machine; 
standard electric feed unit gives 15 rates of feed from 1/64 
to 34 in. per stroke. 

Hydraulics Revive Planer. Hydraulic Power Transmission v 
6 n 65 May 1960 p 380-1. Description of how Keelavite Hy- 
draulics Ltd designed and produced system for conversion of 
old belt driven planer to hydraulic operation; circuit diagram. 

PLANETARIUMS 


Planetarium, A.E.H.BLEKSLEY. Certificated Engr v 83 n 
11 July 1960 p 303-15 (discussion) 315-22. Description of 
scientific and engineering problems overcome by W.BAUERS- 
FELD in design and construction of Zeiss Planetarium at 
University of Witwatersrand, Johannesburg; particular refer- 
ence made to optical systems, various movements, solar system 
projectors, and additional facilities. 
PLANING HULLS. See Seaplanes. 
PLASMAS 


See also Aerodynamics—Magnetohydrodynamics; Electric 
Circuit Breakers; Electricity—Direct Conversion; Electrodes ; 
Electromagnetic Waves—Propagation; Electron Tubes——Cath- 
odes ; Electron Tubes—Electron Beam; Electrons; Gas Burners 

Plasma; Gases—lonization; Gases—Thermodynamics; High 
Temperature Engineering; Ionization; Magnetic Fields; Mag- 
netohydrodynamics; Masers; Metallizing; Metals Cutting— 
Plasma; Nuclear Energy; Physics; Radio Amplifiers—Para- 
metric; Radio Waves; Rocket Engines—Electric Propulsion ; 
Shock Waves; Space Research; Space Vehicles Propulsion 
Systems; Spectrum Analysis—Light Sources; Vacuum and 
Vacuum Equipment; Waves; Welding—Plasma Jet. 

Absorption and _ Reflection Spectrum of Plasma, W.D. 
HERSHBERGER. J Applied Physics vy 31 n 2 Feb 1960 p 
417-22. Experiments are described at wavelength of 10 em 
in which multiple resonances in plasma are observed both 
within waveguide and in free space; theory is developed for 
additional resonance peaks; results should be applicable to 
radar echoes from meteor trails. 


Application of Storage Method to Photoelectric Recording 
of Time Spectra of Light Flashes, B.A.LERMAKOV, A.A.MAK., 
Instruments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 3 May-June 1959 p 
440-1. Apparatus with high time and spectral resolution for 
recording spectral line profile produced by pulsed gas dis- 
charge at any instant after beginning of discharge, in order 
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to determine channel temperature, electron density in plasmas, 
ete: spectrum is recorded automatically on chart of self- 
recording potentiometer. : 

Are Plasma Jet as Heat Source in Working of Materials, 
LD.KULAGIN, A.V.NIKOLAEV. Welding Production (trans- 
lation of Svarochnoe Proizvodstvo) Sept 1959 p 1-11. Results 
of investigations at A.A.Baikov Institute of Metallurgy for 
development of method and design of apparatus for creating 
plasma jet with object of applying it as independent heat 
souree, and of study of basic thermal parameters of plasma 
jet; fields of application of plasma jet include welding thin 
sheet material, hardfacing and cladding, soldering, cutting, 
etc. 

Build-up Time for Thermodynamic Equilibrium in Plasma 
of Are Diuehamee, V.K.PROKOF’EV, D.B.GUREVICH, I.M. 
BELOUSOVA, Yu.A.SNIGIREV. Optics & Spectroscopy (Eng- 
lish translation of Optika i Spektroskopiya) v 7 n 1 July 
1959 p 7-10. Results of measurements with method based on 
momentary electric perturbations of are plasma; equilibrium 
was taken, as established, when temperatures, as measured 
from atomic and molecular spectra, were equal; times required 
to establish equilibrium were of order of 20-25 usec. 


Charged-Particle Orbits in Varying Magnetic Fields, E.I. 
GORDON. J Applied Physics v 31 n 7 July 1960 p 1187-90. 
General solution in guiding center representation is given for 
varying azimuthally symmetric magnetic fields ; invariants 
of motion are expressed and discussed in terms of guiding 
center, radius of circular motion, and one parameter; exact 
solution is determined for particular case of monotonically 
varying field. 

Complex Conductivity of Plasma of Are Discharge Sup- 
ported by Direct Current, J.KRACIK. NASA—Tech Transla- 
tion n F-24 May 1960 15 p. Expression is sought for case in 
which very weak HF current that does not affect condition 
of plasma passes through it; agreement between results found 
and previous notions is satisfactory. 27 refs. 


Effekt Dopplera v elektronnoi plazme s magnitnym polem, 
K.A.BARSUKOV, A.A.KOLOMENSKII. Zhurnal Tekhniches- 
koi Fiziki v 29 n 8 Aug 1959 p 954-7. Doppler effect in elec- 
tron plasma with magnetic field; analysis of complex Doppler 
effect arising during movement of oscillator in plasma with 
imposed magnetic field. 


Experimental 100,000 Joule Capacitor Bank for Plasma 
Research, R.BUSER, P.WOLIFERT. Electronics v 33 n 382 Aug 
5 1960 p 58-61. Capacitor bank is major component in system 
for producing extremely high magnetic fields and _ high- 
temperature plasmas; design of capacitor bank and its oper- 
ating details discussed. 


Fourier-Analyse des elektrischen Mikrofelder in einem 
Plasma, G.HETTNER, H.WAGNER. Annalen der Physik v 4 n 
1-5 1959 p 89-95. Fourier analysis of electric microfield of 
plasma; analysis concerns time characteristic of any compo- 
nent of electric field strength within plasma, neglecting inter- 
action of charged plasma particles. 


Helium Level Populations in Glow Discharge, W.J.CON- 
DELL, Jr. Optical Soc America—J v 50 n 6 June 1960 p 
610-16. Measurement of spectral line intensities of helium 
glow discharge plasma; calculation of relative populations 
of excited levels for various pressures from 0.842 to 2.83 mm 
Hg and currents from 3 to 40 ma; it is shown that excited 
atomic levels, under present condition of pressure and current, 
do not follow equilibrium distribution. 


Ionic Conductivity of Highly Ionized Plasmas, M.SAKUN- 
TALA, A.von ENGEL, R.G.FOWLER. Phys Rev v 118 n 6 
June 15 1960 p 1459-65. Measurements of emf in cloud of 
highly ionized hydrogen ejected by plasma shock tube into 
region of constant magnetic field; pressure was 0.5 to 5 mm 
Hg with nearly critically damped current pulse of 10¢ amp, 
lasting 6 to 8 usee in fields smaller than 2000 gauss; absolute 
plasma resistivty and flow velocity in hydrogen. 


K resheniyu kineticheskogo uravneniya plazmy y peremen- 
nom magnitnom pole, Yu.N.BARABANENKOV. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki vy 87 n 2 Aug 1959 
p 427-9. Solution of kinetic equation for plasma in variable 
magnetic field; study of motion of totally ionized plasma 
along narrow magnetic tube of axially symmetrical magnetic 
field; respective kinetic equation is solved, under assumption 
of sufficiently slow variation of magnetic field. 


Low Pressure Plane Symmetric Discharge, E.R.HARRISON, 
W.B.THOMPSON. Phys Soc—Proe v 74 n 476 pt 2 Aug 1959 
p 145-52. It is shown that l-p plane symmetric plasma equa- 
tion, using collision-free model of Tonks and Langmuir, can 
be solved analytically ; simple expressions are obtained for 
mean velocity and mean square velocity of ions, and for wall 
potential with respect to plasma; conditions for formation of 
stable plasma-sheath boundary are examined and general cri- 


terion obtained without considering any specific mechanism 
of ion transport. 


Magnetically Driven Fast-Acting Valve for Gas Inj eti 
into High Vacua, B.GOROWITZ, K.MOSES, P.GLOERSEN. 
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Rev Sei Instruments v 31 n 2 Feb 1960 p 146-8. Description 
of valve Suitable for use in studies involving acceleration of 
plasmas into regions of high vacua; valve opening durations 
of less than 60usec may be attained, and amounts of gas lower 
than 0.0lee STP may be introduced; valve performance char- 
acteristics and measuring techniques. 


Microwave Conductivity of Plasma in Magnetic Field, D.C. 
KELLY. Phys Rev v 119 n 1 July 1 1960 p 27-39. Solution of 
Boltzmann equation for electrons in uniform, isothermal 
plasma; distribution function is expressed as series of ortho- 
gonal polynomials in velocity space with time dependent ex- 
pansion coefficients ; conductivity calculations for completely 
ionized gas with and without electron-electron collisions; 
applications of theory. 


Microwave Determination of Plasma Density Profiles, C.B. 
WHARTON, D.M.SLAGER. J Applied Physics v 31 n 2 Feb 
1960 p 428-30. Method for rapid determination of average 
electron density and of spatial electron density distribution in 
plasmas ; method permits nonperturbing rapid diagnostics on 
wide variety of discharge configurations; quantities measured 
by described techniques have been correlated previously with 
other plasma measurements and show reasonably good agree- 
ment. 


Mutual Electron Interaction and Heat Conduction in Gaseous 
Plasmas, T.SEKIGUCHI, R.C.HERNDON. Inst Elec Engrs 
Japan—J v 79 n 854 Nov 1959 p 1452-61. Experimental values 
on heat conductivity, obtained by two different methods; for 
electron concentration range of 10 to 1018 em-%, at tempera- 
ture lower than 1000 K, they were found to be of order of 
10° w/em deg; it is shown that thermal conductivity in 
plasmas described is chiefly determined by heat flow in electron 
gas of plasma; thus, mutual interaction of electrons plays 
predominant role in phenomenon of heat conduction. In Japa- 
nese with English summary. 


O diffuzii elektronoy v magnitnom pole, A.V.ZHARINOV. 
Atomnaya Energiya v 7 n 8 Sept 1959 p 220-4; see also Eng- 
lish translation in J Nuclear Energy: Plasma Physies pt C 
v ln 4 July 1960 p 271-4. Diffusion of electrons in magnetic 
field; analysis of experimental data on anomalous fast mobil- 
ity of electrons across magnetic field; it is shown that dis- 
tribution of secondary plasma concentrations does not depend 
on electron transverse diffusion coefficient. 


On Bogoliubov’s Kinetic Equation for Spatially Homogene- 
ous Plasma, A.LENARD. Annals of Physics v 10 n 3 July 
1960 p 390-400. Integral equation, proposed by N.N.BOGOLIU- 
BOV, to determine time development of velocity distribution 
of spatially homogeneous plasma is considered; it is shown 
that time derivative of velocity distribution can be expressed 
explicitly in terms of distribution itself; resulting kinetic 
equation has all required properties; by means of approxima- 
tion it can be reduced to that derived by L.LANDAU. 


Production de plasmoides de haute fréquence stables a la 
fréquence de résonance du plasma, R.GELLER. Acad des Sci- 
ences—CR 249 n 25 Dee 21 1959 p 2749-51. Production of plas- 
moids of high frequency stable at resonance frequency of 
plasma; phenomenon of plasmoid formation was observed and 
studied with various gases (Ne, He, Ar, H2O, etc) submitted 
to excitation under high frequency; testing apparatus; with 
balloon of 30 em diam weakly positive plasmoid exists under 
pressures between 10-° and 10-? mm Hg. 


Relativistic Motion of Charged Particle in Inhomogeneous 
Electromagnetic Field, P.O.VANDERVOORT. Annals of Phys- 
ics v 10 n 8 July 1960 p 401-53. Guiding center approximation 
for relativistic motion in nonuniform electromagnetic field is 
treated by method which exhibits nonconstancy of adiabatic 
invariant; equations which govern variables representing 
gyration and motion of guiding center are derived; equation 
for gyration is solved by iteration method, and solution is 
carried to second approximation ; equation for motion of guid- 
ing center is solved for special case. 


Relyativistskie kineticheskie uravneniya dlya plazmy, Yu.L. 
KLIMONTOVICH. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 3 Sept 1959 p 735-44, v 38 n 4 Apr 1960 p 
1212-21, Sept 1959: Relativistic kinetic equations for plasma}; 
relation between definitions of state probability and distribu- 
tion function for particular case of kinetic equation for 
charged particle in external electromagnetic field ; relativistic 
expressions for dispersion equations of transverse and longi- 
tudinal plasma waves. 16 refs. Apr 1960: Equation chain is 
used to deduce second approximation relativistic kinetic equa- 
tion for plasma; kinetic equation in which only retarded in- 
teraction of charged particles is taken into account is first 
derived; Fokker-Planck relativistic equation for plasma is 
also considered. 


Rendiconti del VI Corso a Varenna 1958 della Scuola Inter- 
nazionale di Fisica, Fisica del Plasma e relative Applicazioni 
Astrofisiche. Nuovo Cimento—Supplemento vy 13 n 1 1959 p 
1-335. 18 papers presented at sixth Course of International 
School of Physics, Varenna 1958, on plasma physics and its 
astrophysical applications; they deal with general theory of 
plasma, high temperature plasma, interstellar plasma, propa- 
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gation and production of electromagnetic waves in plasma, 
origin of cosmic rays, theoretical aspects of magnetohydro- 
dynamics ete. 


Runaway and Suprathermal Particles, E.R.LHARRISON. J 
Nuclear Energy: Plasma Physics Pt C v 1 n 3 Mar 1960 p 
105-15. Study of way in which runaway particles are pro- 
duced and accelerated is not only of importance in laboratory 
gas discharges, but also in wide variety of applications in 
astrophysics; runaway electrons and ions are considered first 
in uniform ionized gas in which particles have Maxwellian 
velocity distributions and, second, in current conducting 
plasma; conditions for decoupling and accelerating particles 
from their thermal state are discussed. 


Skachkoobraznoe uvelichenie elektronnogo toka na zond v 
yazryade v magnitnom pole, A.V.ZHARINOV. Atomnaya 
Energiya v 7 n 3 Sept 1959 p 215-19; see also English trans- 
lation in J Nuclear Energy: Plasma Physics Pt C v 1 n 4 
July 1960 p 267-70. Stepwise increase in electron current to 
probe held in gas discharge in magnetic field; effects of 
magnetic field on electron diffusion in plasma; sudden in- 
crease observed in ratio of electron current to ion current at 
certain critical magnetic field intensities; proportionality cf 
critical intensity to gas pressure; two qualitatively different 
mechanisms of transverse electron shifting. 


Test Particles in Completely Ionized Plasma, N.ROSTOKER, 
M.N.ROSENBLUTH. Physics of Fluids v 3 n 1 Jan/Feb 1960 
p 1-14. Starting from Liouville equation, chain of equations 
is obtained by integrating out coordinates of all but one, two, 
etc, particles; one “‘test’” particle is singled out initially; all 
other “field” particles are assumed to be initially in thermal 
equilibrium; for time evolution of distribution function of 
test particle, equation is obtained whose asymptotic form is 
of Fokker-Planck type, characterized by frictional-drag force 
that decelerates particle. 


Thermal and Electrical Properties of Argon Plasma, H.N. 
OLSEN. Physics of Fluids v 2 n 6 Nov-Dec 1959 p 614-23. 
Temperatures ranging from 10,000 to 25,000 K measured spec- 
troscopically in thermal plasmas of atmospheric pressure 
argon ares at currents in range of 200 to 800 amp; electrical 
properties of plasmas derived from measured radial tempera- 
ture distributions using Spitzer’s theory for temperature de- 
pendence of electrical conductivity of completely ionized gas; 
existence of local thermal equilibrium demonstrated. 


Ueber die Druckabhaengigkeit der Elektronentemperatur im 
Plasma der positiven Saeule bei einer Glimmentladung in 
Molekelgasen, B.-A-ENGELKE. Zeit fuer Physik v 158 n 4 
1960 p 422-32. Pressure dependence of electron temperature in 
positive column plasma with glow discharge in molecular 
gases; it is shown that dissociation of molecules due to elec- 
tron impact leads to electrically neutral fragments; notice- 
able effect of dissociation on pressure dependence of electron 
temperature is investigated. 


Ultra-High-Speed Photographs Refuting ‘‘Cohesion in 
Plasma”, W.C.DAVIS, A.W.CAMPBELL. J Applied Physics 
v 31 n7 July 1960 p 1225-7. Photegraphs are presented which 
show that when plasma, produced by explosion, is injected 
into ambient atmosphere, phenomena are those of shock wave, 
and that no new assumption of cohesive force is necessary ; 
analysis of shock wave interpretation using usual theory is 
presented to show that interpretation is consistent with 
known properties of air and explosive used. 


Vliyanie magnitnogo polya na diffuziyu ionov v statsionar- 
noi plazme v gelii, I.A.VASIL’EVA, V.L.GRANOVSKII. Ra- 
diotekhnika i Elektronika v 4 n 12 Dec 1959 p 2051-60. Influ- 
ence of magnetic field on ion diffusion in stationary helium 
plasma; study of ion drift from plasma of positive He column, 
as dependent on external magnetic field, in range of 0-2600 
gauss and at ionization degree of gas less than 10-%. 25 refs. 


Vyzkum technickeho vyuziti plazmatu, T.KUGLER, K. 
MIKLOSSY. Elektrotechnicky Obzor v 49 n 3 Mayr 1960 p 
153-9. Research on technical utilization of plasma; electric 
ares with plasma temperatures of 50,000 K, used in form of 
oriented jets and gas; are stabilization by means of liquids; 
plasmatron developed by authors. 20 refs. (English summary). 


Confinement. See Nuclear Energy—Fusion; Plasmas—Heating ; 
Plasmas—Waves. 


Heating. Dissipation of Currents in Ionized Media, O.BUNE- 
MAN. Phys Rev v 115 n 3 Aug 1 1959 p 508-17. Interpretation 
of “electrodynamic heating” of plasma; detailed discussion of 
how directed electron energy is dissipated in plasma into 
random energy by “collective collisions’ with ions; strong 
fields create electron drift for about 100 plasma _ periods ; 
drift is then randomized and turned into heat. 


Heating of Ionized Gas Sheath by Microwaves, MAHENDRA 
SINGH SODHA. Applied Sci Research (Sec B) v 8 n 3 1960 
p 208-12. Heating of isothermal rigid uniform sheath by 
incidence of microwaves, is problem of importance in space 
physics; physical process considered as follows: temperature 
of sheath rises due to absorption of microwaves, which in turn 
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increases electron density and thereby affects absorption; this 
continues until absorbed microwave energy equals energy lost 
by radiation. 


Ionnyi tsiklotronnyi rezonans v plotnykh plazmakh, L.V. 
DUBOVOI, O.M.SHVETS, S.S.OVCHINNIKOV. Atomnaya 
Energiya v 8 n 4 Apr 1960 p 316-23. Ionic cyclotron resonance 
in dense plasmas; possibility of heating plasma by means of 
such resonance; it is shown that in plasmas having charged 
particle densities of 107-10 em-%, use of short heating sections 
permits weakening of influence of transverse ion polarization 
fields on account of discharge electron movement along lines 
of force of external magnetic field; phenomena in low ioniza- 
tion plasmas. 


Nekotorye voprosy dinamiki i nagreva provodyashchei sredy 
v magnitnom pole, G.S.GOLITSYN. Zhurnal Eksperimental’noi 
i Teoreticheskoi Fiziki v 37 n 10 Oct 1959 p 1062-7. Dynamics 
and heating of conducting medium in magnetic field; analysis 
of one-dimensional motion of ideally conducting medium under 
action of magnetic field prescribed at boundary; confinement 
of plasma by high frequency magnetic field; heating of plasma 
by magnetoacoustic waves. 


O nekotorykh osobennostyakh omicheskogo nagrevaniya 
elektronnogo gaza v plazme, A.V.GUREVICH. Zhurnal Eks- 
perimental’noi i Teoreticheskoi Fiziki v 38 n 1 Jan 1960 p 
116-21. Peculiarities of electron gas Joule heating in plasma; 
electron gas heating in plasma in constant electric field is con- 
sidered taking into account non-elastic electron collisions ; 
conditions for electron temperature stability are considered ; 
comparison is made with experimental results; two modes of 
heating observed in these experiments are interpreted and 
good quantitative agreement is obtained. 


Stossfreie Plasmaaufheizung, F.SCHNEIDER. Zeit fuer 
Angewandte Physik v 12 n 1 Jan 1960 p 5-7. Collision free 
heating of plasma; quasiperiodical mechanism considered for 
supplying plasma with thermal energy steadily and directly. 


Measurements. Asymmetrical Triple Probe Method for Deter- 
mining Energy Distribution of Electron in Plasma, T.OKUDA, 
K.YAMAMOTO. J Applied Physics v 31 n 1 Jan 1960 p 158-62. 
Improvement of floating triple probe method is proposed; 
dimension of one operating probe is different from other; 
asymmetrical triple probe and double probe methods are 
verified experimentally; merit is that disturbance is elimi- 
nated; useful for measuring electron energy distribution when 
there is no electrode as reference of potential. 


Experimental Investigation of High-Energy Density, High- 
Pressure Arc Plasma, E.A.MARTIN. J Applied Physics v 31 
n 2 Feb 1960 p 255-67. Underwater spark used to produce and 
study plasma at 30,000 K and 10,000 atm pressure; discharge 
circuit is discussed; detailed energy balance is carried out; 
pressure and temperature measured; observed characteristics 
are described in detail; plasma conductivity is calculated. 


Operation of Langmuir Probes in Electronegative Plasmas, 
R.L.F.BOYD, J.B.THOMPSON. Roy Soc—Proe v 252 n 1268 
Aug 25 1959 p 102-19. Criterion that must be satisfied by 
positive-ion energy distribution at edge of sheath surrounding 
negative probe is derived for case when negative ions are 
present; this oriterion is then used to derive potential outside 
sheath region surrounding spherical probe immersed in electro- 
negative plasma; it is found that potetnial falls to low 
values when ratio of negative ions to electrons exceeds 2. 


Production of Millimicrosecond Current Pulses Using Pres- 
surized Spark Gap, J.H.ADLAM, L.S.HOLMES. J Sci Instru- 
ments v 37 n 10 Oct 1960 p 385-8. Spark gap for plasma shock 
heating experiments, designed to discharge number of coaxial 
eables in parallel, thus producing current pulse of 104 amp 
with rise time of 4.5 mu; it is intended to use number of 
these spark gaps in parellel, and to test feasibility of doing 
this; measurements of statistical variation of time lag for 
breakdown after triggering. 


Theory of Stagnation-Point Langmuir Probe, L.TALBOT. 
Physies of Fluids v 3 n 2 Mar-Apr 1960 p 289-98. Theory of 
probe is developed; it is shown how measurements made with 
probe can be used to determine free stream ion concentra- 
tions and temperatures in supersonic plasma jet stream; 
stagnation point heat transfer varies with probe potential 
providing additional information useful in plasma jet diag- 
nostics. 

Oscillations. See Plasmas—Waves. 


Radiation. Cyclotron Radiation from Hot Plasma, W.E.DRUM- 
MOND, M.N.ROSENBLUTH. Physics of Fluids v 3 n 1 Jan- 
Feb 1960 p 45-51. In their Geneva paper, Trubnikov and 
Kudryavtsey calculated cyclotron radiation from hot plasma; 
assumption was made that individual particles radiated as 
though in vacuum; approximation investigated by calculating 
absorption length directly from Boltzmann equation; it was 
found that assumption is correct. 


Incoherent Microwave Radiation from Plasmas, G.BEKEFI, 
J.L.HIRSHFIELD, S.C.BROWN. Phys Rev v 116 n 5 Dee 1 
1959 p 1051-6. Experimental study of incoherent radiation 
from isotropic, quiescent plasma of low degree of ionization; 
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radiation from positive columns of d-e glow discharges in He 
aaa H are studied experimentally at 3000 Me for three theo- 
retical cases: transparent plasma, semi-opaque plasma and 
opaque plasmas. ‘ 

Radiation by Plasma Oscillations in Bounded Plasma in 
Magnetic Field, H.W.WYLD, Jr. Physics of Fluids v 3 n 3 
May-June 1960 p 408-15. Radiation is ealculated in limit 
where cyclotron frequency is very much less than plasma 
frequency, first by deriving ‘Fresnel formula” for ratio of 
intensity of transmitted electromagnetic wave to intensity of 
transmitted plasma oscillation, and then by finding decaying 
modes: results agree and are compared with synochrotron 
radiation by plasma in magnetic field; pertinence to space 
technology. 


Radio Emission by Plasma Oscillations in Nonuniform 
Plasmas, D.A.TIDMAN. Phys Rev v 117 n 2 Jan 15 1960 p 
366-74, Equations of motion for small-amplitude plasma oscil- 
lations interacting with electromagnetic field in slowly vary- 
ing density or temperature gradients ; ealeulation of radio 
noise excited by wave packet of plasma oscillations traversing 
such gradients. 


Stability. Electrostatic Instabilities of Uniform Non-Maxwellian 


Plasma, O.PENROSE. Physics of Fluids v 3 n 2 Mar-Apr 
1960 p 258-65. Stability criterion obtained starting from 
Vlasov’s collision-free kinetic equations; conditions for plasma 
oscullations growing exponentially with time are derived; 
study of initial-value problem confirms that plasma is stable 
if no exponentially growing modes exist; method is applied 
to several examples, of which most important is model of 
current-carrying plasma with Maxwell distributions at differ- 
ent temperatures for electrons and ions. 


Hydromagnetie Stability of Streaming Cylindrical Incom- 
pressible Plasma, N.J.ZABUSKY. Physics of Fluids v 3 n 2 
Mar-Apr 1960 p 278-88. Dispersion relation is derived and 
analyzed for case where equilibrium velocity of incompressible 
nonresistive, cylindrical plasma has spiral motion along mag- 
netic field lines; symmetric hydromagnetic equations are used 
to derive plasma hydromagnetic pressure; it is shown that 
flow removes sausage (m= 0) instabilities while enhancing 
spiral (m = 1) instabilities. 


Instability of Contra-Streaming Plasmas, P.J.KELLOGG, 
H.LIEMOHN. Physies of Fluids v 3 n 1 Jan-Feb 1960 p 40-4. 
Problem of instabilities in colliding ionized hydrogen beams, 
treated by Kahn and Parker in special case of zero tempera- 
ture, is solved for nonzero temperature case by taking Max- 
well distributions for equilibrium density functions; at suffi- 
ciently high temperature it is found that random thermal 
motion will prevent growing oscillations; boundary between 
stable and unstable regions is plotted as function of energy 
and density parameters. 


Instability of Positive Column in Magnetic Field and ‘Anom- 
alous’ Diffusion Effect, B.B.KADOMTSEV, A.V.NEDOSPA- 
SOV. J Nuclear Energy: Plasma Physics pt C v 1 n 4 July 
1960 p 230-5. Positive column of gas discharge shown to 
become unstable when sufficiently large longitudinal magnetic 
field is super-imposed; instability causes oscillations which 
lead to increase in flux of charged particles striking walls; in 
agreement with experimental results, there is increase in 
effective diffusion. 


O_konvektivnoi neustoichivosti plazmennogo shnura, B.B. 
KADOMTSEV. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 10 Oct 1959 p 1096-1101. Convective instability 
of plasma column; conditions for stability with respect to 
axially symmetrical perturbations, including perturbations of 
entropy wave type, for plasma column with distributed cur- 
rent; hydrodynamic approximation; kinetic analysis; drift in- 
stability of column. 


O neustoichivosti plazmy s anizotropnym raspredeleniem 
skorostei vy magnitnom pole, R.Z.SAGDEEV, V.D.SHAFRA- 
NOV. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki v 39 
cl July 1960 p 181-4. Instability of plasma with anisotropic 
distribution of velocities in magnetic field; it is shown that 
even at weak temperature anisotropy, plasma in uniform 
magnetic field is unstable; instability is due to those charges 
in “tail” of velocity distribution which are in cyclotron 
resonance with perturbation wave. 


O neustoichivosti prodol’nykh kolebanii elektronnoionnoi 
plazmy, L.M.KOVRIZHNYKH, A.A.RUKHADZE. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 88 n 3 Mar 1960 
p 850-8. Instability of longitudinal oscillations of eletecron-ion 
plasma ; for low temperature plasma it is found that oscilla- 
tions are always damped in isotropic medium whereas in 
anisotropic medium, account of ion motion may lead to appear- 
ance of solutions which increase with time, to instability. 


O ravynovesii plazmennogo tora v magni 
i gnitnom pole, V.D. 
SHAFRANOV. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 10 Oct 1959 p 1088-95. Equilibrium of plasma 


torus in magnetic field; conditions for uilibri % 
with distributed current. fa ad eae 
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Stability of Uniform Plasmas with Respect to Longitudinal 
Oscillations, P.D.NOERDLINGER. Phys Rev v 118 n 4 May 
15 1960 p 879-85. Theoretical study of stability of infinite, 
uniform plasma neglecting collisions and with no magnetic 
field; possibility of growing linearized oscillations in plasma 
at specific wave lengths; rates of growth; examples of col- 
liding plasmas and counterstreaming electrons and ions. 


Absorption of Plasma Waves, T.H.STIX. Physics of 
Fluids v 3 n 1 Jan-Feb 1960 p 19-32. Propagation of waves 
through plasma, where density and/or magnetic field strength 
are slowly varying functions of position is discussed; using 
W KB linear turning point connection formulas, examination 
shows that incoming plasma wave is totally reflected in 
region where kx? is approximately 0; similar analysis for case 
where kx* is singular function of x shows absorption of incom- 
ing wave occurs in vicinity of singularity. 


Excitation of Plasma Oscillations, P.A.SSTURROCK. Phys 
Rev v 117 n 6 Mar 15 1960 p 1426-9. Bohm-Gross theory and 
Looney-Brown experiments on excitation of plasma oscilla- 
tions by two-stream mechanism are shown compatible with 
each other. 


Growing Waves Propagating in Plasma, G.F.FILIMONOV. 
Radio Eng & Hlectronics v 4 n 1 1959 p 122-40. English trans- 
lation of article indexed in Engineering Index 1959 p 363 
from Radioteknika i Elektronika Jan 1959. 


K_ nelineinoi teorii statsionarnykh protsessov v elektronnoi 
plazme, F.M.NEKRASOV. Zhurnal Eksperimental’noi i Teore- 
ticheskoi Fiziki v 38 n 1 Jan 1960 p 238-8. Non-linear theory 
of steady state processes in electron plasma; oscillation modes 
of electron plasma and interaction of plasma beams are con- 
sidered on basis of kinetic equation without taking into ac- 
count collision integral; relations between wave length and 
frequency and oscillation amplitude are obtained; maximum 
field in which periodic processes in plasma are possible is 
determined; conditions for large amplitude wave propagation 
have been found. 


Linearized Theory of Plasma Oscillations, L.OSTER. Re- 
views of Modern Physics v 32 n 1 Jan 1960 p 141-68. Treat- 
ment is hydrodynamic; kinetic theory treatment used to show 
what restrictions on veolcity distribution of electrons are 
necessary to validity of hydrodynamic approach; possible basic 
modes of plasma oscillations are discussed; case of nonzero 
constant magnetic field treated. 30 refs. 


Longitudinal Plasma Oscillations, J.D.JACKSON. J Nuclear 
Energy: Plasma Physics Pt C v 1 n 4 July 1960 p 171-89. Dis- 
eussion of dispersion equations, conditions necessary for 
growth of decay of oscillations, physical mechanisms of grow- 
ing or damping, and possibility of arbitrary steady-state solu- 
tions; physical situation described in terms of Poisson’s 
equation and Boltzmann equation, while mathematical descrip- 
tion is in terms of solutions of initial-value problem in small 
amplitude (linearized) approximation, 

Longitudinal Plasma Oscillations in Electric Field, B.D. 
FRIED, M.GELL-MANN, J.D.JACKSON, H.W.WYLD. J Nu- 
clear Energy: Plasma Physics Pt C v 1 n 4 July 1960 p 190-8. 
In completely linear approximation, it is found that d-c electric 
field introduces essentially no new effects ; quasi-linear approxi- 
mation is considered, in which couplings between different 
plasma modes are neglected while space-averaged distribution 
functions are assumed to be approximately independent of 
time; Maxwellian distribution function is always found to be 
unstable against growth of very long wavelength oscillations. 


Microwave Interaction with Plasmas, R.G.BUSER, P. 
WOLFERT. IRE Int Convention Rec v 8 pt 3 (Hlectron 
Devices, Microwave Theory & Techniques) 1960 p 146-54. Study 
of microwave beam, emitted from conventional horn, im- 
pinged on high-energy plasmas; measurements derived give 
important information about density, collision frequency, tem- 
perature, and plasma movement; problems of interpretation 
of these measurements. 

Nelineinye lengmyurovskie kolebaniya elektronovy v plazme, 
M.V.KONYUKOV. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 3 Sept 1959 p 799-801. Nonlinear Langmuir os- 
cillations of electrons in plasma; exact solution for oscillation 
of-electron density in plasma with zero electron temperature ; 
establishment of restrictions on initial conditions necessary 
for existence of oscillations. 

Nonlinear Oscillations and Nonstationary Flow in Zero 
Temperature Plasma, G.KALMAN. Annals of Physics v 10 n 1 
May 1960 p 1-61. Initial and boundary value problems, solu- 
tion established by transformation of differential equations of 
problem which, within certain restrictions, gives complete 
description of general nonlinear motion; solutions are applied 
to some boundary and initial value problems; development 
and properties of electrostatic shock waves investigated ; 
physical meaning of transformation discussed; general char- 
acteristics of motion. 38 refs. 

Non-Linear Theory of Slow Plasma Waves, Ya.B.FAIN- 
BERG. J Nuclear Energy: Plasma Physies Pt C v 1 n 3 Mar 
1960 p 153-7. English translation of article indexed in Engi- 
neering Index 1959 p 362 from Atomnaya Energiya Apr 1959. 
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O girorezonansnom pogloshchenii elektromagnitnykh voln v 
plazme, B.N.GERSHMAN. Zhurnal Eksperimental’noi i Teore- 
ticheskoi Fiziki vy 38 n 3 Mar 1960 p 912-24. Gyroresonance 
absorption of electromagnetic waves in plasma; absorption of 
normal waves in homogeneous, magnetoactive plasma is deter- 
mined with account of thermal motion of electrons in frequency 
range lying near gyrofrequency and multiple frequencies; col- 
lisions as well as absorption mechanism specific of plasma 
are taken into account. 


O ionnykh kolebaniyakh v plazme, T.F.VOLKOV. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 87 n 2 Aug 1959 
p 422-6. Ionic oscillations in plasma; effect of high frequency 
electromagnetic field on ionic oscillations; how frequencies of 
longitudinal quasi-acoustie oscillations of plasma begin to 
depend on amplitude of field; possible mechanism for appear- 
ance of instabilities. 


O narastanii elektromagnitnykh yvoln vy plazme, dvizhush- 
cheisya v dielektrike bez dispersii, pri nalichii postoyannogo 
magnitnogo polya, G.G.GETMANTSEV, V.O.RAPOPORT. 
Zhurnal Eksperimeutal’noi i Teoreticheskoi Fiziki v 38 n 4 
Apr 1960 p 1205-11. Buildup of electromagnetic waves in 
plasma moving in nondispersive medium in presence of constant 
magnetic field; dispersion equation describes propagation of 
plane waves in plasma beam moving in fixed plasma along 
magnetic lines of force; damping coefficients of waves have 
been found for rarefied plasma moying along field through 
nondispersive dielectric. 


O narastanii elektromagnitnykh voln yo yzaimno pronikayu- 
shehikh bezgranichnykh dvizhushchikhsya sredakh, G.G.GET- 
MANTSEV. Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 
v 37 n 3 Sept 1959 p 843-6. Build-up of electromagnetic 
waves in interpenetrating and infinite moving media; equations 
for refractive indices of plane nonchromatic waves; build-up 
decrements of waves and their dependence on time for plasma 
moving through dielectric without dispersion. 


O nerezonansnom pogloshchenii elektromagnitnykh voln v 
magnitoaktivnoi plazme, B.N.GERSHMAN. Zhurnal Eksperi- 
mental’noi i Teoreticheskoi Fiziki v 37 n 3 Sept 1959 p 
695-704. Nonresonance absorption of electromagnetic waves in 
magnetoactive plasma; determination of absorption of all 
three types of h-f waves, from general equation outside gyro- 
resonance regions, taking into account collisions as well as 
absorption mechanism specific for plasma. 


Ob otrazhenii elektromagnitnykh voln ot plazmy, dvizhush- 
cheisya v volnovodakh medlennykh voln, 0.G.ZAGORODNOV, 
Ya.B.FAINBERG, A.M.EGOROV. Zhurnal Eksperimental’noi 
i Teoreticheskoi Fiziki v 38 n 1 Jan 1960 p 7-9. Reflection of 
electromagnetic waves from plasma moving in slow-wave 
guides; with wave greatly slowed down (1/200-1/375 ec), 
double Doppler effect observed in refelection increases fre- 
quency by 11-20%; it is indicated that this effect can be 
utilized for microradiowave amplification, frequency multiphi- 
cation and for improvement of plasma dynamic stability and 
measurements in plasma. 


Oscillations on Nonuniform Plasma, E.S.WEIBEL. Physics 
of Fluids v 3 n 3 May-June 1960 p 399-407. Problem of RF 
containment is considered; method of solution is based on 
Boltzman transport equation from which collisions are 
omitted, and which is linearized in perturbation around equi- 
librium solution; pertinence to space technology. 


Plasma Oscillations of Large Number of Electron Beams, 
J.M.DAWSON. Phys Rev v 118 n 2 Apr 15 1960 p 381-9. 
Theory for longitudinal oscillation of large number of electron 
beams; results of Landau and VanKempen are shown to be 
obtainable by passing to limit of infinite number of beams 
in manner permitting approach to continuous distribution 
function. 


Propagation of Plasma Waves Across Density Discontinuity, 
A.H.KRITZ, D.MINTZER. Phys Rev v 117 n 2 Jan 15 1960 
p 382-6. Theoretical study of types of waves which result 
when pure longitudinal and pure transverse plasma waves 
are incident on plasma density or temperature discontinuity ; 
mechanism by which energy is transferred from compressional 
waves to electromagnetic waves. 


Prostye volny v priblizhenii Chu, Gol’dbergera i Lou, I.A. 
AKHIEZER, R.V.POLOVIN, N.L.TSINTSADZE. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 37 n 3 Sept 1959 
p 756-9. Simple waves in Chew, Goldberger and Low approxi- 
mation; waves in plasma with anisotropic pressure; three 
types of waves are shown to exist: Alfven, fast and slow 
magnetoacoustiec waves; direction of variation of magnetody- 
namic quantities in these waves. 


Scattering of Blectromagnetic Waves from Infinitely Long 
Magnetized Cylindrical Plasma, P.M.PLATZMAN, H.T.OZAKI. 
J Applied Physics v 31 n 9 Sept 1960 p 1597-1601. Magnetically 
contained plasma characterized, in average way, in terms 
of its macroscopic dielectric tensor; problem of scattering 
of plane electromagnetic waves from uniform cylindrically 
symmetric plasma configuration solved analytically: numerical 
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results for uniform case are obtained and graphed for inter- 
esting ranges of parameters; possible applications of results 
in investigating plasma properties. 


Ueber hydromagnetische Wellen in Plasmen, W.O.SCHU- 
MANN. Zeit fuer Angewandte Physik v 11 n 7 July 1959 p 259- 
64. Hydromagnetic waves in plasma; propagation of electro- 
magnetic waves in plasma magnetized by constantly imposed 
strong magnetic fiield; analysis involves both electrons and 
ions, taking electron diffusion into account. 


Volny konechnoi amplitudy v mnogokomponentnoi provo- 
dyashchei srede, V.S.TKALICH. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 39 n 1 July 1960 p 73-7. Finite 
amplitude waves in multi-component conducting medium ; 
equation set for nonideal plasma in hydrodynamic approxima- 
tion is reduced to linear set without assuming smallness of 
signal; propagation of finite amplitude waves in presence of 
magnetic field is studied; comparison with familiar results 
obtained under other assumptions. 

Vzaimodeistvie elektronnogo potoka s plazmoi, E.V.BOG- 
DANOV, B.Ya.KISLOV, Z.S.CHERNOV. Radiotekhnika i Elek- 
tronika v 5 n 2 Feb 1960 p 229-38; see also English transla- 
tion in Radio Eng & Electronics v 5 n 2 1960 p 75-89. Inter- 
action between electron stream and plasma; dispersion equa- 
tion and conditions for increasing HF signal; experimental 
study of system in which modulated electron stream interacts 
with gas discharge plasmas located in longitudinal magnetic 
field; in range from 30 to 3 em, plasma amplification up to 
40 db was obtained. 


Vzaimodeistvie elektronnogo puchka s plazmoi, I.F.KHAR- 
CHENKO, Ya.B.FAINBERG, R.M.NIKOLAEV, E.A.KORNI- 
LOV, E.A.LUTSENKO, N.S.PEDENKO. Zhurnal Eksperi- 
mental’noi i Teoreticheskoi Fiziki v 388 n 3 Mar 1960 p 
685-92. Interaction between electron beam and plasma; experi- 
ments use modulated and unmodulated beam and HF discharge 
plasma; when unmodulated beam moves through plasma, 
oscillations arise in beam with frequency close to that of 
plasma; dependence of amplitude on plasma frequency and 


coherent energy losses of electron beams passing through 
plasma are considered. 
PLASTER 


Aufbereitung und Ueberfuehrung des Rohgipssteines in 
seine verschiedenen Halbhydrat-Plasterformen—2, E.EIPEL- 
TAUER. Zement-Kalk-Gips v 12 n 8 Aug 1959 p 351-5. Prepa- 
ration of raw gypsum and its conversion into its various 
hemihydrate plaster forms; test results on use of concentrated 
salt solutions as dehydrators; with calcium chloride solution 
transformation point was found at 103.1 C; author revokes 
his former theory which supposed that soluble anhydrite was 
dehydrated semihydrate. (See Engineering Index 1958 p 944). 


Improved Method for Determination of Normal Consistency 
of Gypsum Plasters, R.A.KUNTZE. ASTM—Bul n 246 May 
1960 p 35-7. Modification of ASTM Method C26-56, which 
employs conical instead of cylindrical plunger; with this 
apparatus linear relationship exists over wide range between 
depth of penetration of conical plunger and water to calcined 
gypsum ratio of plaster, so that normal consistency can be 
estimated from single test. 


Mechanism of Retardation of Set of Gypsum Plaster, M.J. 
RIDGE, H.SURKEVICIUS. Australian J Applied Science v 2 
n 3 Sept 1960 p 384-98. Effects of number of retarders on 
kinetics of hydration of gypsum plaster have been examined; 
conclusions are supported by evidence derived from micro- 
scopic examination of retarded plasters after setting; in gen- 
eral, retarders studied act by poisoning nuclei for growth 
of calcium sulphate dihydrate and effectiveness of some re- 
tarders depends upon type of nucleus present. 


Skeleton Strength and Critical Porosity in Set Sulphate 
Plasters, K.K.SCHILLER. Brit J Applied Physics v 11 n 8 
Aug 1960 p 338-42. Theory dealing with strength of porous 
brittle bodies which has been shown previously to apply to 
neat plasters is extended to cover sand bearing plasters; 
results on strength and porosity are derived graphically 
from special representation of experimental results; Grif- 
fith’s crack theory of brittle strength is shown to apply to 
quality factor. 

Ueber das plastische Verhalten des Kalkmoertels, A.BACK- 
MAN. Zement-Kalk-Gips v 12 n 10 Oct 1959 p 449-56. Plastic 
behavior of lime mortar; rheological and practical aspects of 
plasticity ; use of viscosimeter and newly developed mechanical 
apparatus for measuring rheological characteristics of mortar. 

PLASTICITY 


See also Cylinders—Stresses; Elasticity; Friction; Ice; 
Metals Testing; Steel Structures—Design; Stresses; Struc- 
tural Design. 

Axial Plastic Flow Between Non-Circular Cylinders, V.V. 
SOKOLOVSKY. Archiwum Mechaniki Stosowanej v 12 n 2 
1960 p 173-83. Method is worked out to reduce solution of 
different problems with nonlinear law to that of same prob- 
lems with linear law; axial plastic flow between cylinders 
with cross-section contours being confocal ellipses, is treated. 


PLASTICITY—Continued 


Compression of Rigid-Perfectly-Plastic Material Between 
Mec wack Dies of Unequal Width, W.JOHNSON, H. 
KUDO. Int J Mech Sciences v 1 n 4 July 1960 p 336-41. Results 
of calculations of pressure to compress plastically, _ideal 
material between perfectly rough parallel plates of variously 
unequal widths which do not overhang material and in which 
die width exceeds material thickness; rate of approach of 
dies is given for certain die parameters. 


General Theory of Piecewise Linear Plasticity for Initially 
Anisotropic Materials, LIBERMAN, P.G.HODGE, Jr. Archiwum 
Mechaniki Stosowanej v 11 n 5 1959 p 513-40. Method for 
solution of problems in plasticity that involve structures 
which may be anisotropic in their initial yield surface, in 
plastic flow, and in change of yield surface which is caused 
by strain hardening; specific equations for simplified theory 
are given in tabular form. 66 refs. 


K teorii ideal’noi plasticheskoi anizotropii, D.D.IVLEV. 
Prikladnaya Matematika i Mekhanika v 23 n 6 Nov-Dec 1959 
p 1107-14; see also English translation in Applied Mathematics 
& Mechanics v 23 n 6 1959 p 1582-92. Theory of ideally plastic 
anisotropy; investigation of behavior of ideally rigid plastic 
body under generalized Tresea plasticity condition. 


Linear Theory of Plasticity of Anisotropic Bodies and Its 
Applications to Problems of Limit Analysis, A.SAWCZUK. 
Archiwum Mechaniki Stosowanej v 11 n 5 1959 p 541-57. 
Concept of linear theory which, in case of plastically isotropic 
bodies, is based on Coulomb-Tresea condition, is applied to 
materials showing macroscopic plastic anisotropy; yield sur- 
face is represented in form of system of linear equations ; 
theory is applied to solution of problems concerning limit 
analysis of plates and shells of metals, reinforced concrete, 
ete. 


Novye predstavleniya v_ plastichnosti i deformatsionnaya 
teoriya, V.D.KLYUSHNIKOV. Prikladnaya Matematika i 
Mekhanika v 23 n 4 July-Aug 1959 p 1722-31; see also 
English translation in Applied Mathematics & Mechanics v 
23 n 4 1959 p 1030-42. New concepts in plasticity and defor- 
mation theory ; comparative analysis of some conclusions based 
on previously published theories including that by author; 
stress-strain relationships proposed for plane loading paths; 
derivation of stress-strain relationships for I.L.Sanders theory, 
for case of plane loading paths. 


Plastic Indentation of Semi-Infinite Solid by Perfectly 
Rough Cireular Punch, G.EASON, R.T.SHIELD. Zeit fuer 
angewandte Mathematik u Physik v 11 n 1 Jan 25 1960 p 33- 
43. Stress and velocity fiields are obtained for compression of 
circular cylinder; numerical solution is then obtained for 
indentation of semi-infinite solid by punch; hypothesis of 
A.HAAR and Th.KARMAN, that circumferential stress is 
equal to one of principal stresses in meridional planes, proves 
applicable. 


Plastic Instability in Tension, P.B.MELLOR. Engineer 
v 209 n 5435 Mar 25 1960 p 517-21. Condition for instability 
under biaxial tension is considered for materials whose strain 
hardening characteristics can be fitted by empirical equation 
for true stress, suggested by H.W.SWIFT (see Engineering 
Index 1952 p 787), as expression for strain hardening char- 
acteristic of metal; argument is limited to stress systems 
arising from application of single load or two equal loads; 
experimental values of instability strains for forming of 
circular blank by fluid pressure are shown. 


Plasticita kovoy a niektorych anorganickych latok ako 
funkcia latentneho tepla tavenia, latentneho tepla vyparo- 
vania a sublimacneho tepla, F.KRALIK. Hutniche Listy v 14 
n 9 Sept 1959 p 1758-61, Plasticity of metals and of several 
inorganic materials as function of latent heat of fusion, 
pitt heat of fet tabs heat of sublimation respec- 
ively; new empirical interrelationship was determined; rule 
of J.A.KLJACKO which expresses dependence of plasticity 
on value of difference of temperature between fusion point 
and boiling point of metallic elements is presented. 


Practical Solution of Plastic Deformation Problems in 
Elastic-Plastic Range, AAMENDELSON, S.S.MANSON. NASA 
—Tech Report n R-28 1959 24 p. Supersedes NACA—Tech 
Note n 4088, indexed in Engineering Index 1958 p 944. 


Prodol’noe peremeshchenie plastischeskoi massy mezhdu 
nekrugovymi tsilindrami, V.V.SOKOLOVSKII. Prikladnaya 
Matematika i Mekhanika v 23 n 4 July-Aug 1959 p 782-9; see 
also English translation in Applied Mathematics & Mechanics 
v 23 n 4 1959 p 1043-53. Longitudinal displacement of plastic 
mass. between non-circular cylinders; method for reduction of 
solution for various problems with non-linear law of deforma- 
tion of certain form, to solution of same problems employing 
linear law; longitudial displacement between cylinders for 
case, where contours of cross sections are confocal ellipses. 


Rigid Punch Indentation Into Plastic Half-Spac 
IVLEV. Applied Mathematies & Mechanics v O32 ae 
p 394-404, English translation of article indexed in Engineer- 
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Solution of Plane Problem of Plasticity in Hyperbolic 
Series, W.SZCZEPINSKI. Academie Polonaise des Sciences— 
Bul—Serie des Sciences Techniques v 7 n 6 1959 p 359-64. 
Trigonometric series proposed by V.V.SOKOLOVSKII for 
solution of equations of plasticity can be applied to practical 
problems of theory of plasticity; determination of stress 
distribution during sheet forming by stretching; diagrams 
of sheet pressure against punch and of shear stresses. 


Strain-Hardening Solutions to Axisymmetric Disks and 
Tubes, N.PERRONE. ASME—Trans—J Applied Mechanics v 
27 Ser En 1 Mar 1960 p 45-53. Solutions are obtained for 
annular disks and tubes made of linearly strain-hardened 
material, loaded by uniform tensile load on outer boundary; 
strain-hardening is assumed to follow kinematic hardening 
flow law; solution for tubes which accounts for finite defor- 
mation is determined; some numerical comparisons are made 
with existing isotropic hardening solutions. Paper 59-A-29. 


Theory of Locking Materials, A.PHILLIPS. Soe Rheology— 
Trans v 3 1959 p 13-26. Concept of ideal locking material is 
considered for materials which have two equations of state, 
one for change in volume and other for change in shape; 
possible stress-strain relations are discussed; concepts of 
volumetric locking and of distortional locking are introduced, 
and examples show that there are cases in which these two 
modes of locking are incompatible over same region of body; 
fundamental differences between locking materials and ideal 
plastic materials are pointed out. 


Zadacha o neodnorodnom plasticheskom sloe, A.I.KUZNE- 
TSOV. Archiwum Mechaniki Stosowanej v 12 n 2 1960 p 
163-72. Problem of non-homogeneous plastic layer; Prandtl’s 
solution for compression of long plastic layer between rigid 
rough slabs has been generalized to case of transverse non- 
homogeneity of plastic layer; results have been applied to 
theory of flow on surfaces of non-homogeneous material; as 
example, compression of rectangular layer is considered. 


PLASTICIZERS 


See also Chemicals; Electric Insulating Materials—Plastics ; 
Plastics; Polymers; Protective Coatings—Plastics; Rubber; 
Rubber Compounds and Compounding. 


Plasticizers from Tetrahydrofurfuryl Alcohol, L.H.BROWN, 
J.W.HILL. J Chem Eng Data v 5 n 1 Jan 1960 p 56-8. 
Preparation and evaluation of esters of tetrahydrofurfuryl] 
alcohol and adipic, azelaic, diglycolic, phthalic, succinic, 
sebacic, and tall oil fatty acids; also, esters of tetrahydrofur- 
furyl alcohol and iso-octyl and decyl alcohols with most of 
above acids; for some of these esters, efficiencies as poly- 
(vinylchloride) plasticizers and as swelling agents for cellu- 
lose triacetate are described. 


Significance of Oxirane and Iodine Values in Epoxy Plasti- 
cizers, J.FATH. Modern Plastics v 37 n 8 Apr 1960 p 135-6, 
138, 140, 142, 144, 208. Loss of oxirane (amount of epoxide 
group) and increase in viscosity on exposure of plasticizer to 
short-term heat test may be used as criteria of latent destruc- 
tive factors present in plasticizer before use. 


Use of Ditridecy] Phthalate (DTDP) in Polyvinyl Chloride 
Resin Formulations, W.A.DIMLER, Jr, J.A.MOUNTAIN, 
W.F.OVERBERGER. Soc Plastics Engrs—16th Annual Tech 
Conference v 6 paper n 57 Jan 1960 5 p. Phthalate ester of 
tridecyl alcohol—ditridecyl phthalate (DTDP)—possesses high 
boiling point and exhibits very low volatility characteristics 
when compounded with PVC; insulation with DTDP meets 
heat-aging requirements for 90 and 105 C wire; impacts to 
vinyl compounds excellent resistance to soapy water extrac- 
tion; suitable for films and plastisols as specialty plasticizer. 


PLASTICS 


See also Aircraft Materials—Plastics; Alcohol; Bearings— 
Nonmetallic; Building Materials—Plasties; Cellulose; Chemi- 
cal Equipment—Materials; Concrete Construction—Forms ; 
Containers—Plastics ; Counters—Scintillation ; Elasticity ; Elec- 
tric Appliances—Plastics; Electric Equipment—Materials ; 
Electric Insulating Materials—Plastics; Floors—Coverings ; 
Foundry Practice—Patternmaking; Gaskets; Heat Insulating 
Materials—Plasties; Lighting Fixtures—Plastics; Lumines- 
eence and Luminescent Materials; Mail Handling; Medical 
Equipment and Supplies—Plastics; Military Engineering-— 
Camouflage; Packaging Materials—Plastics; Paper Manufac- 
ture—Nonfibrous Materials; Petroleum Products—Chemicals ; 
Photograph Records; Pipe, Plastic; Polymerization ; Polymers ; 
Protective Coatings—Plastics; Radio Equipment—Embedded ; 
Rockets and Missiles—Materials; Rubber, Synthetic ; Seals ; 
Shells—Plasties ; Silicones; Tools, Jigs and Fixtures—Plastics. 


ABS Plastics Are Low Cost, Tough, Resistant, Moldable, 
M.W.RILEY. Matls in Design Eng v 52 n 1 July 1960 p 
108-13. ABS materials provide balanced combination of me- 
chanical toughness, wide permissible service temperature 
range, excellent resistance to chemicals and weathering, good 
electrical insulating properties, and good moldability ; compari- 
son of ABS resins with other materials; cost comparison ; 
properties of ABS detailed; use of material for colored tele- 
phone handsets, auto parts, pump impellers, ete. 
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Advances in Plastics Materials, 1959-1960, C.B.THAYER. 
Plastics Technology v 6 n 7 July 1960 p 44-7, 50. Important 
commercial developments in plastics field included Food 
Additive Amendment of 1958 effective Mar 5, 1960, emphasis 
on fire safety of plastics, extrusion grade of methyl methacry- 
late, ethylene copolymers, urethane foams, polyester premix 
technology; very large increases of plastics usage in auto- 
mobiles, household appliances, textiles, electronics, and vend- 
ing machines. 


Aesthetic Approach to Thermoplastics in Architecture, Art 
and Interior Decoration, A.G.WINFIELD. Soe Plastics Engrs— 
16th Annual Tech Conference v 6 paper n 74 Jan 1960 31 p. 
Trends in plastics designing; basic construction: polyethylene 
films as long-lived water vapor barriers for foundation slabs, 
exterior walls and ceilings, sub-floor barriers and slab-on-grade 
constructions; polyethylene and/or acetate films as glass 
substitutes in greenhouse or conservatory constructions; 
soared and extruded-foamed polystyrenes for insulation. 86 
refs, 


Der Begriff “Kunststoff”? und eine kuenftige Begriffssyste- 
matik, O.LEUCHS. Kunststoffe v 50 n 1 Jan 1960 p 10-13. 
Term ‘“Kunststofi’”? and future classification; proposal for 
new classification of high polymer materials; practical classifi- 
eation of all high polymer materials in 6 groups: soft and 
hard products, unlinked and linked materials; classification 
as thermoplast, molliplast, duroplast; classification as macro- 
file, mollifile, durofile; tables. 


Designing Thermoplastic Structural Components, W.D.HAR- 
RIS, W.W.BURLEW, F.McGARRY. Soc Plastics Engrs—J 
v 16 n 11 Nov 1960 p 1231-4. How useful design data may be 
obtained on specific materials being used, not data on generic 
materials such as polystyrene, polyethylene, etc; relationship 
of variables which control amount of stress relaxation or 
creep to behavior of plastic; how data obtained can be used 
by designer and engineer to make better plastic parts. 

Die Diffusion von Wasser in Kunststoffe, C.JOUWERSMA. 
Chemie-Ingenieur-Technik v 31 n 10 Oct 1959 p 652-8. Diffu- 
sion of water into plastics; moisture take-up can be quite 
satisfactorily determined by classical diffusion theory; simple 
mathematical concept makes it possible to separate variables, 
form and magnitude of body, type of medium, storage time 
and storage temperature and material constants, and hence 
make predictions about water absorption of body of any size 
and shape for any desired range of remaining conditions. 


Die Entwicklung der Kunststoff-Erzeugung in der DDR, 
J.NELLES. Kunststoffe v 50 n 1 Jan 1960 p 47-50. Develop- 
ment of plastics production in German Democratic Republic; 
report on chemical industry in general and plastics industry 
in particular, as it stands in Eastern Germany; principal base 
of plastics is acetylene, produced from calcium carbide; 
source of polyvinylchloride, polyacrylonitrile, and polyvinyl 
acetate. 

Differential Thermal Analysis and Its Application to Poly- 
meric Materials, C.B.MURPHY. Modern Plastics v 37 n 12 
Aug 1960 p 125-8, 130, 199-200. Review of applications of 
differential thermal analysis to study of chemistry and 
properties of plastics; use of DTA for identification of poly- 
mers and for determination of degree of cure, catalyst 
effects on cure, heats of polymerization, glass transition 
temperatures, and irradiation effects; thermograms provide 
significant information regarding characteristics of polymers. 
27 refs. 

Do You Know Your Distributors? Modern Plastics v 37 n 
2 Oct 1959 p 81-5, 194, 196. Survey of plastics distributors’ 
operations; advantages of distributors’ working and sales 
organization, inventory control and warehousing, credit check- 
ing, semifabrication, redistribution, quality control, educating 
public; distribution in United States, France, Italy, Switzer- 
land, Greece, and Israel compared; case histories concerning 


machine-tool housing, conveyor chain, knitting-machine 
“tents,” corrosion-resistant hoods; views of two plastics 
manufacturers. 


Exploring Fabrication Techniques, L.J.ZUKOR. Plastics 
Technology v 6 n 3 Mar 1960 p 44-5. Powdered polyethylene 
compounded to uniformly small particle size, is being used 
in flame-spraying, casting, sinter-forming, and fluidized bed 
coating; details of fluidized bed coating; use of diallyl 
phthalate as laminating resin; laminates of this material 
exhibit excellent abrasion and heat resistance, and are unaf- 
fected by moisture, solvents, and other chemicals. 


Les plastiques dans l’emballage et l’anticorrosion (Note sur 
quelques donnees fondamentales), P.DUBOIS. Chimie & In- 
dustrie v 838 n 4 Apr 1960 p 564-76. Plastics in packaging 
and in anticorrosion (notes on some fundamental data) ; pack- 
aging materials must serve as barrier between solids or 
liquids and gases contained in air; plastics which may be 
used for packaging; study of problem of assembling these 
materials (welding, sticking, riveting) and their contribution 
in combating corrosion, particularly by coating metals. 


New Plastics from Petroleum, G.BALLABIO. World Petro- 
leum Congress, Fifth—Proe New York, NY Sec IV, June 


1078 


THE ENGINEERING INDEX—1960 


PLASTICS—Continued 


1959 p 245-50 (discussion) 250-3. Petroleum derivatives 
industry in Western Europe is reviewed and some new 
polymers of olefins and diolefins, obtained in last few years 
in Italy, are described. 


Plastics and Petroleum, M.A.MATTHEWS. Petroleum Times 
v 63 n 1624 Nov 6 1959 p 696-9. Production of plastics, syn- 
thetic rubber, and synthetic fibers in Western Europe; uses 
of plastics in petroleum industry. 


Plastics and Rubbers Under Extreme Operating Conditions, 
E.W.RUSSELL. Plastics Inst—Trans v 28 n 76 Aug 1960 p 
164-9 (discussion) 169-70. Survey of operation at extreme 
stresses with respect to resin crazing and failure, fiber proper- 
ties and orientation, properties of laminates; tropical aging 
relative to environmental factors; chemical environment ; 
operating at extreme temperatures; degradation behavior. 


Plastics as Construction Materials in Steel Industry, J. 
BIGOS. Soe Plastics Engrs—J v 15 n 11 Nov 1959 p 978-81. 
Developments in combining plastics and steel to achieve 
results not possible with either material alone are described ; 
applications include: skylights, sealants, adhesives, insulation, 
plastisol-coated steel hardware cloth, vinyl-painted steel, 
vinyl-coated steel, and coatings for steel pipe in hot-and-cold 
domestic service. 


Plastics in Corrosion Control, G.H.REED. Soe Plastics 
Engrs—J v 16 n 10 Oct 1960 p 1101-2. Survey of plastics 
available, and specific applications; materials used for pipe 
and fittings include acrylonitrile-butadiene-styrene (ABS), 
linear polyethylene, polypropylene, chlorinated polyether, glass 
reinforced polyester, fluoroethylenes, glass reinforced epoxy, 
cellulose acetate butyrate, polyvinylidene chloride, laminated 
phenolic, polyethylene, rigid PVC, hard rubber. 


Plastics in Engineering, R.BEECHING. Instn Civ Engrs— 
Proce v 16 Aug 1960 (James Forrest Lecture, 1960) p 3538-80. 
Summary of present day knowledge on plastics deals with 
composition, structure, and mechanical properties of plastics ; 
engineering applications such as structural members, non- 
rigid tensile members, mechanical components, pipes, ducts, 
vessels, car bodies, curtain walls, floor surfaces, coatings, 
forms and casings, electrical components, and _ insulators ; 
some data on consumption. 


Plastics Make Dent in Paper Markets, G.B.HEGEMAN. 
Chem Eng v 67 n 10 May 16 1960 p 88, 90, 92. Plastics have 
already replaced some 400,000 tons of paper and paperboard ; 
improvements in resin properties, now under development, 
aim to broaden plastics’ use in packaging, shipping sacks; 
development in packaging, meat, produce, bread wrap, gar- 
ment bags, construction materials and electrical insulation. 


Plastics Molding Materials For Structural and Mechanical 
Applications, H.E.BARKAN, A.E.JAVITZ. Elee Mfg v_ 65 
n 5 May 1960 p 59-69. How significance of mechanical and 
structural properties of plastics molding materials as influence 
on design may be better understood by evaluating typical 
test methods and interpreting important properties of ap- 
propriate materials; tables on average properties of various 
classes of molding compounds and on properties of glass-re- 
inforced compounds. 


Plastics Production and Trends. Brit Plastics v 83 n 1 
Jan 1960 p 1-8. Tendency to switch from Ziegler polymeriza- 
tion of ethylene to polymerization of propylene; low density 
polythene used mainly for molded housewares and other 
moldings, film, sheet and paper coatings; most current con- 
sumption of high density material is for injection molding 
and bottle blowing; polypropylene shows greatest trend to- 
wards injection molding; major outlets of acrylic sheet are 
for signs, lighting fittings and shop fittings. 

Polyolefine, H.HOPFF. Kunststoffe v 50 n 1 Jan 1960 p 
14-22. Polyolefins; survey of polymerization of ethylene, 
stereospecific polymerization of olefins, stereospecific catalysts, 
new elastomers, cationic olefin-polymers; development of these 
materials including raw material basis, production and im- 
portant properties. 


Processing of Acetal Resins, P.N.RICHARDSON. Soc Plas- 
tics Engrs—J v 16 n 12 Dec 1960 p 1824-8. Heat required for 
processing acetal resin; rates of heating and cooling; equa- 
tions to calculate melting and freezing rates; application to 
calculation of lengths of melt cones in extrusion of heavy 
rod stock, gate seal-off time, gate freeze-off times, and times 
to completely melt cylinders of various diameters. 


Specialty Phenolics. Modern Plastics v 87 n 4 Dee 1959 
p 81-4, 204-5. In order to meet molder’s needs, compound 
development is producing materials with faster cures, easier 
flow and moldability, preformability, and suitability for 
automatic operations; applications include porthole ring and 
flange for handling radioactive plutonium, automotive trans- 
mission reverse clutch cone, receptable blocks of modular 
computer system, electric typewriter gears, motor protective 
parts, oil pump gears, car dome light frame, ete. 


Structural Design of Plastics, E.BAER, J.R.KNOX, T.J. 
LINTOM, R.E.MAIER, Soe Plastics Engrs—16th Annual Tech 
Conference v 6 paper n 73 Jan 1960 11 p; see also Soc 
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Plastics Engrs—J v 16 n 4 Apr 1960 p 396-406. Principles 
for structural design; properties frequently used by designer 
of plastic articles; recommended methods for using mechani- 
cal properties and concepts; modified elastic design equations, 
usually used when deformation of part is of prime concern ; 
design principles which originate from plasticity principles ; 
yield stress is controlling material variable. 


Struktur und Werkstoffcharakter bei Metallen, Glaesern 
und Kunststoffen, K.H.HELLWEGE. Kunststoffe v 50 n 1 
Jan 1960 p 3-10. Structure and properties of metals, glass and 
plasties; comparison of metals and _ plastics shows great 
similarity; it may be assumed that plastics will prove to 
be crystals with highest degree of disorder or liquids with 
highest degree of order; analysis of structural elements and 
possible elementary processes is one of most important phases 
of future plastics research. 


Sucrose Acetate Isobutyrate in Cellulose Acetate Plastics, 
W.M.GEARHART, E.W.WILSON. Soc Plastics Engrs—J v 16 
n 10 Oct 1960 p 1140-3. Properties of sucrose acetate iso- 
butyrate (SAIB) and advantages to be gained from its use 
in cellulose acetate plastics; through use of SAIB, dimethyl 
phthalate can be used in acetate formulations; advantages in 
extrusion and molding operations; harder flows of cellulose 
acetate find widespread use in such applications as buttons and 
decorative moldings. 


Summary of Thermoforming Techniques, R.E.KOSTUR. 
Soe Plastics Engrs—16th Annual Tech Conference v 6 paper 
n 64 Jan 1960 5 p. Essence of thermoforming is getting correct 
relationship of machinery functions, material characteristics, 
performance and above all understanding of balancing all of 
these; use of vacuum forming into cavity, drape forming, plug 
assist, inverted drape forming, vacuum snap back, billow 
forming, blow-up vacuum reverse, blow-up vacuum reverse 
into cavity, male assist pressure forming. 


3 New Cost Cutters. Modern Plastics v 36 n 12 Aug 1959 
p 67-71, 1738, 176. Characteristics of three new thermoplastics: 
Delrin (acetal resin), Lexan (polycarbonate resin), and 
Penton (pentaerythritol resin) ; materials compete with metals, 
wood, and glass in strength, temperature resistance, ease of 
fabrication, and also economically; price per cubie in. for 
Penton compared with corrosion-resistant metals, and for 
Lexan with six metals. 


Untersuchungen zum Fliessverhalten von Duroplasten, D. 
NORTHMANN. Dresden. Technische Hochschule—Wissen- 
schaftliche Zeit v 9 n 2 1959-60 p 453-9. Studies on flow 
behavior of thermosetting plastics; characteristic values of 
flow testing and factors influencing flow behavior; develop- 
ment of various testing methods reviewed; experiences with 
and results of flow testing with combined path-time measuring 
methods; application of results. 21 refs. 


What Plastics Engineer Should Look for when Planning to 
Buy Thermoforming Machine, W.M.RONAYNE. Plastics Tech- 
nology v 6 n 2 Feb 1960 p 40-3. Thermoforming machines in- 
clude laboratory models, general-purpose machines, industrial 
machines, packaging machines, and pressure-forming ma- 
chines ; most commonly used for sheet materials; basic 
machine parts; machine limitations; trial runs; plant in- 
stallation ; machine field service. 


Year 1959 in Review, G.M.KLINE. Modern Plastics v 37 n 
5 Jan 1960 p 151-2, 155-6, 158, 160, 162, 167-8, 232-8. Achieve- 
ment over past decade in radiation and grafting, materials, 
processing, applications, properties, and standards; what 
progress can be expected in plastics by 1970. 514 refs. 


Acetal. See also Plasties—Molding. 


Acetal Polymers, W.H.LINTON. Plastics Inst—Trans v 28 
n 75 June 1960 p 131-40 (discussion) 140-2. Acetal resin uses 
include automobile interior handles, door-latch rollers, foot- 
ball cleats, tabletop conveyor; molecular characterization of 
acetal polymers ;, properties including melting behavior, den- 
sity and crystallinity, temperature effects on crystallinity and 


on mechanical energy absorption, strength and modulus, effect 
of solvents. 35 refs. 


Post-molding Operations on Acetal Resin, R.L.MILLER. 
Plasties Technology v 6 n 6 June 1960 p 29-85; see also 
Soc Plastics Engrs—16th Annual Tech Conference v 6 paper 
nN siz van 1960 7 p. Methods for machining and joining 
molded Delrin ; machining operations in terms of recommended 
tools, tooling speeds, and required coolant use; spin, hot-plate 
hot-gas, and hot-wire welding; mechanical assembly in- 
cludes coverage of press or interference fittings, snap fittings 
screwing, nailing, flaring, and cementing. ; 


Acrylic. See also Lighting Fixtures—Plasties; Plasties—Mold- 


ing; Plastics—Reinforced ; Plasties—Testing. 


Acrylic Polymers for Use in Rigid and Semi-Rigid Vin 
Compounds, R.P.HOPKINS. Soc Plastics camel pe 16 oe 
Mar 1960 p 304-10; see also Soe Plastics Engrs—16th Annual 
Tech Conference Vv 6 paper n 59 Jan 1960 7 p. Basic 
modification of vinyl homopolymers by admixture with 6 
to 10% of specially designed acrylic polymer results in sub- 
stantial improvement in processing behavior of hase resin, 
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whether in unplasticized or plasticized formulations; ad- 
mixture with ; high impact’? acrylic polymer causes major 
improvements in impact strength. 


Biaxially Stretched Acrylic Sheet, J.W.LADBURY. Plastics 
Inst—Trans v 28 n 77 Oct 1960 p 184-93. Equipment used 
consisted of small scale production unit capable of producing 
biaxially stretched sheets; effect of stretching up to 112% 
was studied; when stress is applied to material while it is 
hot, craze resistance is improved; effect of biaxial stretching 
on mechanical properties ; stretched acrylic used for aircraft 
glazing in United States. 


, Copolymers of Methylmethacrylate and Styrene for Mould- 
ing and Extrusion, T.E.DAVIES. Brit Plastics v 33 n 5 May 
1960 p 195-8. Methylmethacrylate and styrene copolymerize 
very readily; copolymers possessing desirable features to high 
degree can be produced; potential uses include colored tele- 
phones, indoor lighting, automotive applications, corrugated 
roofing panels, and signs. 


Developments in Processing and Application of Acrylics, 
L.GRIFFITHS. Plastics Inst—Trans v 27 n 72 Dec 1959 p 
193-201. Present position of acrylics was made possible by 
improvements in materials and techniques; injection molding 
and extrusion machinery and techniques are examined, and 
their applications which include: telephones, lamp housings, 
television implosion guard, fluorescent lighting fittings, tubes, 
rods, profiles and sheet. 

Flexural Strength of Polymethyl Methacrylate at Various 
Deflection Rates, R.E.ELY. Modern Plastics v 37 n 6 Feb 1960 
p 138, 199, 202. Flexural strength is not readily predicted from 
axial-load data; tests are described correlating data from 
axial and bending loads as strength criteria; graphs. 


New Acrylic Thermoplastic, C.H.SCHRAMM, J.BRISKIN. 
Modern Plastics v 37 n 6 Feb 1960 p 127-8, 130, 132. By 
polymerizing alpha-metbylstyrene and methyl methacrylate, 
transparent thermoplastic material with good outdoor weather- 
ability and heat resistance of over 250 F is obtained; prop- 
erties and processing variables are covered. 

Agricultural Applications. See also Plastics—Film. 

Impiego di materiali plastici nell’edilizia industriale nell’agri- 
coltura con particolare riferimento alla conservazione e 
transformazione dei prodotti, GSACCENTI. Materie Plastiche 
v 26 n 9 Sept 1960 p 829-48. Use of plastic materials in 
agricultural buildings with particular reference to conserva- 
tion and transformation of products; systems for distribution 
of water and other liquids; use of plastic films in construction 
of greenhouses and silos. 


Aluminum Coating. See Satellites—Inflatable. 
Analysis. See Plastics—Testing. 


Bibliography. Working Bibliography for Field of Reinforced 
Plastics, HLRAECH, Jr. Soc Plastics Engrs—J v 16 n 11 Nov 
1960 p 1221-5. Review abstracts of selected bibliography covers 
reinforced plastics from adhesives and latex techniques to 
basic fiber properties and premix molding. 


Blow Molding. See Plastics—Molding. 


Bonding. See also Adhesives; Aircraft Manufacture—Sandwich 
Construction; Electric Heating—Induction. 


Bericht ueber die Untersuchung von PVC-Schweissverbin- 
dungen, AALHERMAN. Zeit fuer Schweisstechnik v 50 n 9 Sept 
1960 p 277-85. Report on study of PVC welded joints; factors 
influencing mechanical properties of manually welded hard 
PVC material are discussed. (In German and French). 


Fortschritte in der Schweissung harter Thermoplaste, L. 
BENKER. Chemie-Ingenieur-Technik v 31 n 10 Oct 1959 p 
645-9. Advances in welding of hard thermoplastics; apparatus 
which has been proved in practice for mechanical welding of 
hard thermoplastics, particularly polyvinylchloride and _ poly- 
ethylene; hot-gas, frictional, and HF welding. 


Manual for Plastic Welding. Vol. IlI—Polyvinyl Chloride, 
G.HAIM. Chem Publishing Co, New York, NY 1960 324 p. 
Manual for PVC in general, its development and application ; 
welding is principal theme throughout book; welding tech- 
nology, including equipment, processes, types of welds, lining 
of tanks and vats, pipe lines, duct lines, building industry, 
industry, training of welders. 


Method for Effectively Sealing Teflon, L.J.ZUKOR. Plastics 
Technology v 6 n 9 Sept 1960 p 73. Use of standard HF in- 
duction heating apparatus to obtain extremely tight seal; 
diodes, feed-through terminals, and conductivity cells have 
been tightly sealed by this method to exclude moisture, cor- 
rosive chemicals, or other contamination; techniques can be 
used for wide variety of sizes and shapes of molded parts. 


Polyvinyl Chloride Adhesion to Synthetic Fabric, C.F. 
BLAICH, Jr, A.J.SAMPSON. Soc Plastics Engrs—J v 16 n 
2 Feb 1960 p 206-8; see also Soe Plastics Engrs—16th Annual 
Tech Conference v 6 paper n 43 Jan 1960 3 p. Utilization of 
dianisidine diisocyanate as crosslinking agent in conjunction 
with ter-polymers based on vinyl acetate, vinyl chloride and 
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maleic anhydride enables development of unusually high order 
of adhesion for bonding of vinyl plastisols and vinyl film to 
synthetic fabric. 


Ultrasonic Welding of Plastics, N.A.OL’SHANSKII, A.V. 
MORDVINTSEVA. Welding Production (translation of Sva- 
rochnoe Proizvodstvo) Sept 1959 p 85-92. In method developed, 
displacement and pressure act along common axis; stresses 
set up in weld area are normal and not tangential, as in 
welding metals; equipment for welding plastics is basically 
similar to that used for welding metals; advantages of 
ultrasonic welding of plastics are high productivity, low 
power consumption, and little variation in properties of 
material. 


Untersuchungen ueber die Festigkeit von Hochfrequenz- 
Schweissnaehten an PVC-Folien, S.WINTERGERST. Kunst- 
stoffe v 50 n 3 Mar 1960 p 145-8. Investigations into strength 
of HF welded seams in PVC sheeting; influence of plasticizer 
content and thickness of sheeting, welding pressure, shape 
and mpverial of electrode on strength of welded seams are 
studied. 


Welding of Plastics with Hot Tool, N.A.GRISHIN. Welding 
Production (English translation of Svarochnoe Proizvodstvo) 
Dec 1959 p 54-62. Experimental data on welding of plasticized 
(grade SOL) and unplasticized (Grade ST-1) methyl metha- 
erylate, polystyrene (PS) and “vinyplast?? (PVC) in blanks 
6-10 mm thick by means of hot tool are presented; method 
described insures high weld strength and high production 
rate. 


Casting. See Plastics—Electric Properties; Plastics—Epoxy ; 


Plastics—Extrusion; Plastics—Film; Plastics—Polyurethane ; 
Plastics—Vinyl; Rockets and Missiles—Manufacture. 


Cellular. See Plastics—Foam. 
Coloring. See also Colorimetry; Plastics—Finishing; Polymeri- 


zation. 


Color Stability of Vinyl Compounds Pigmented with Iron 
Oxides, A.K.WOERNLE. Soc Plastics Engrs—16th Annual 
Tech Conference v 6 paper n 41 Jan 1960 9 p; see also Soc 
Plastics Engrs—J v 16 n 5 May 1960 p 585-6, 539-44. Labora- 
tory tests and results which show how vinyl compositions con- 
taining iron oxide color pigments may be readily stabilized ; 
introductive rather than exhaustive study was made; wide 
variety of iron oxides can be readily stabilized in many vinyl 
systems using broad range of commercial grade compounding 
ingredients; all classes of stabilizers may be used. 


Cost of Color in Plastics, A.J.BENJAMIN. Machine Design 
v 32 n 9 Apr 28 1960 p 120-5. How design requirements, mold- 
ing methods, material quantities, appearance considerations, 
and color selection influence total cost of finished product. 


Effect of Molding Conditions on Color of Reinforced Plastic 
Moldings, T.H.BEALS. Plastics Technology v 6 n 10 Oct 
1960 p 51-2, 54. Investigation was conducted to determine 
effect on color match of molding resin, filler, formulation 
of resin mix, and curing conditions; variation in catalyst 
content, mold time, or temperature should not affect color 
of molding. 


How to Choose Correct Colorant. Modern Plastics v 87 n 8 
Apr 1960 p 81-5, 167, 169-70, 172. Guide to selection of 
colorants used by plastics industry; colorant chart gives 
information on pigment type, shades and ratings of properties 
and applicability; processing conditions and pigment require- 
ments for plastics. 


I pigmenti minerali della colorazione delle materie plastiche, 
A.ROSSINI. Materie Plastiche v 26 n 10 Oct 1960 p 943-50. 
Mineral pigments for coloring of plastics; problems of 
migration of pigments, resistance to light and heat, and 
reactivity; choice of pigments for various groups of plastic 
materials. 

Verarbeitungsfehler beim Selbsteinfaerben von Spritzguss- 
massen, K.HEINLE, D.HAYER. Kunststoffe v 49 n 10 Oct 
1959 p 576-82. Defects in coloring of injection molding com- 
positions; causes and prevention of processing faults likely to 
occur in coloring of injection molding compounds are dis- 
cussed ; consideration of rough surface, silver streaks, fish eyes, 
shadings, and bloom; color photographs. 


Costs. See also Plastics—Molding. 


How to Determine Material Cost. Modern Plastics v 37 n 
9 May 1960 p 119-20, 123. Analysis of the factors governing 
unit cost of plastic product; equation that describes de- 
pendence of material costs on process conditions; rate of scrap 
generation and value at which it is disposed of are chief 
factors in determining cost other than initial price paid for 
virgin raw material; five cases; equation applied to examonle. 


Creep. See also Plastics—Reinforced. 


Creep and Relaxation of Plastics, W.N.FINDLEY. Machine 
Design v 32 n 10 May 12 1960 p 205-8. How to predict re- 
liability of plastic structures and parts with aid of selected 
test data and empirical equations. 

Creep Characteristics of Compression-Molded Polyethylene, 
G.R.GOHN, J.D.CUMMINGS. ASTM—Bul n_ 247 July 1960 p 
64-8. Extension-time curves Pea creep at stresses~ranging 
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from 50 to 800 psi for continuous loading periods of 95,000 
hr; comparative curves for 8000 hr; data show that times in 
excess of 40,000 hr are required to establish constant creep 
rates at all but lowest test stresses; hence, equations for 
calculating long time creep from tests of short duration (1000 
to 10,000 hr) will give erroneous results if one parameter 
is constant creep rate as determined from short time test. 


General Formula for Creep and Rupture Stresses in Plastics, 
S.GOLDFEIN. Modern Plastics v 37 n 8 Apr 1960 p 127-30, 
132, 194, 198, 200. General formula to predict rupture and 
creep properties of plastics materials under varying conditions 
of time and temperature; glass-reinforced plastics, poly- 
ethylene, and polyformaldehyde were tested at low and 
elevated temperatures; data from these tests were plotted; 
master curves obtained were then used to predict rupture and 
creep properties; high accuracy was obtained by this method. 


Mechanism and Mechanics of Creep of Plastics, W.N. 
FINDLEY. Soc Plastics Engrs—J v 16 n 1, 2 Jan 1960 p 
57-65, Feb p 192-6, 198. Jan: Theory applied to mechanical 
characteristics of plastics; mechanical models of time-sensitive 
behavior (viscoelastic) ; activation energy theory for stress 
and temperature influence; strain and time-hardening theories. 
Feb: Stress relaxation and combined stress creep of plastics; 
equations for predicting creep; stress relaxation; temperature- 
time superposition principle; creep of plastics under combined 
stress. 27 refs. 


Stress Relaxation and Creep Measurements of Some Thermo- 
plastic Materials, R.L.BERGEN, Jr, W.E.WOLSTENHOLME. 
Soe Plastics Engrs—J v 16 n 11 Nov 1960 p 1235-40; see also 
Soe Plastics Engrs—16th Annual Tech Conference v 6 paper 
n 81 Jan 1960 6 p. 


Accelerated test methods developed for obtaining long term 
data from short term tests; short term, high temperature tests 
of stress relaxation can be used to predict long term room 
temperature performance; long term creep data can be ob- 
tained by stress and/or temperature-time shift of relatively 
short term data. 


Cutting. See Plastics—Machining. 
Degradation. See Plastics—Vinyl. 
Delrin. See Plastics—Acetal. 


Education. Pattern for Plastics Education, J.—E.PARKHILL. 
Soe Plastics Engrs—J v 16 n 11 Nov 1960 p 1199-1201. On- 
tario Section of Soe Plastics Engrs in 1958 established 
comprehensive study course on whole field of plastics tech- 
nology at University of Toronto; participants in preparing 
courses included production men, material suppliers, custom 
molders; present course is given in 35 lectures over 2 yr 
period; approximately 60% of those enrolled were directly 
connected with plastics industry. 


SPE Education Committee Surveys Polymer Courses, C.C. 
WINDING. Soc Plastics Engrs—J v 16 n 12 Dec 1960 p 
1351-4. Survey of 106 universities completed in Aug 1960; 
bulletins of these schools searched for descriptions of courses 
dealing with instruction in polymeric materials; table lists 
number of courses and number of credits in various fields for 
each school. 


Electric Properties. See also Plastics—Epoxy; Plastics—Rein- 
forced; Plastics—Vinyl; Polymers—Electriec Properties. 


Low Loss Casting Resins, W.R.CUMING. Sce Plastics Engrs 
—16th Annual Tech Conference v 6 paper n 36 Jan 1960 3 p. 
In many casting resin applications, it is desirable that both 
dielectric constant and dissipation factor be kept as low as 
possible; there are limited number of resins which are of low 
electrical loss and which can be polymerized in place; to 
qualify, resin must be non-polar; almost all of commercially 
available resins which qualify are hydrocarbons. 


Embedment. See Plastics—Epoxy; Plastics—Foam; Polymers 


—Embedment Pressure; Radio Equipment—Em e ‘ced. 


Epoxy. See also Adhesives; Automobile Materials—Plastics ; 
Boats; Electric Equipment—-Embedded; Electric Equipment— 
Materials; Electric Insulating Materials—Plastics; Floors— 
Coverings; Foundry Practice—Patternmaking; Plasticizers; 
Plastics—Foam; Plastics—-Reinforced; Road Materials—Plas- 
tics. 


Building—Bright Future for Epoxies, F.PSCHORR. Modern 
Plastics v 87 n 1 Sept 1959 p 96-8. Use of epoxy resins 
in building and related fields; uses include paint for cinder 
and concrete block, and concrete swimming pools; floor 
topping and patching compounds; road-sealing and surfacing 
materials; lining concrete sewer pipe; patching compounds 
for old conerete; joining concrete slabs and tile; restoring 
stone and brick; adhesive for foam materials. 


Effects of Temperature on Filled Epoxy Encapsulation Ma- 
terials, B.A.DAVIS. Soe Plastics Engrs—J v 16 n 12 Dee 1960 
p 1833-4. Experimental study of void formation; shielding 
mold reduces heat losses, prevents voids and improves surface 
finish of filled epoxy castings; shieldment is portable structure 
with outer aluminum shell, matting, and inner surface made 
of copper cloth. 
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Eine Methode zur Messung des komplexen Schubmoduls 
viskoelastischer Stoffe in Form duenner Schichten, W.PECH- 
HOLD, E.ENGEL, G.AMMON. Materialpruefung Materials 
Testing Materiaux v 1 n 9 Sept 20 1959 p 3038-10. Method for 
measuring complex shear modulus of thin layers of viscoelastic 
materials; description of principles of acoustic resonance 
method (resonator coupling) used, and of apparatus; as 
example of application, behavior of epoxy resin adhesives was 
tested during curing and at different temperatures ; results 
used to interpret hardening as relaxation process. 


Epoxidized Polyolefin Resins, F.P.GREENSPAN, C.JOHN- 
STON, M.REICH. Modern Plastics v 37 n 2 Oct 1959 p 142, 
144, 146, 226. Laboratory development of new family of epoxy 
resins; use indicated in castings, laminates, adhesives and 
coatings; structure, curing characteristics, and mechanical 
properties of representative member of series; features of 
resin A 20-75 include low density, long pot life with polya- 
mines, high-temperature aging resistance, varied flexibility, 
low shrinkage, low viscosities, and economy. 

Epoxy Adhesives—Uses of Material New to Construction, 
R.W.GAUL. Western Construction v 35 n 38-A Mar 1960 p 
63, 67, 70, 74. Properties and costs of epoxies; uses as liquid 
paste, or grout; repairing pavements and other damaged con- 
erete structures, and making slippery concrete pavements skid 
resistant with epoxies; methods of application; repair of 
frost damaged deck of Skagit River bridge. 


Epoxy Resins for Encapsulation of Electronic Components, 
A.F.RINGWOOD. Soc Plastics Engrs—J v 16 n 1 Jan 1960 
p 98-100. By careful control of materials and regulation of 
processing conditions, low cost and high reactivity epoxy 
compounds can be utilized on production line for encapsulating 
electronic components; requirements for casting materials. 


Epoxy Resins for Use on Civil Works Projects; Summary of 
Data Available as of 1 March 1959, L.PEPPER. US Water- 
ways Experiment Station—Tech Report n 6-521, Report 1 Aug 
1959 47 p. Review of available literature and manufacturers’ 
publications; categories are adhesives, fillers, and coatings; 
application to bonding hardened concrete to hardened concrete, 
filling voids in concrete, refacing worn concrete or steel sur- 
faces, coating for resistance to chemical attack; protecting 
electrical components, and bonding items to concrete. 


Epoxy Resin is Strong at 500 F Plus, S.A.MILLER, V.A. 
CHASE. Matls in Design Eng v 51 n 4 Apr 1960 p 17-19. 
New high temperature epoxy formulation developed by Bruns- 
wick-Bulke-Collender Co, appears to successfully overcome 
two major drawbacks of present epoxy laminating resins, 
namely unsatisfactory performance in 500 F temperature 
range and difficulty in adapting high temperature epoxy res- 
ins to low pressure vacuum bag or filament winding produc- 
tion techniques; mechanical and electrical properties; pro- 
cessing characteristics. 

Epoxy Resin Laminates With High Thermal Resistance, R.O 
MENARD, W.W.COONER. Soc Plastics Engrs—J v 16 n 3 
Mar 1960 p 277-9, 281. Pyromellitic dianhydride (PMDA) is 
crosslinking agent which imparts excellent high-temperature 
strength and stability to cured epoxy resins; improved and 
simplified techniques for using PMDA to prepare glass-rein- 
forced laminates with outstanding thermal resistance; dry and 
wet lay-up laminates. 


Epoxyharze—Rueckblick, gegenwaertiger Stand und Aus- 
blick, K.MEYERHANS. Kunststoffe v 50 n 1 Jan 1960 p 88-46. 
Survey of characteristic properties of resins, applications, new 
and future fields of use; applications include metalworking 
industries, electrical industry, laminates, tools, and protective 
coatings. 

Epoxysiloxane Casting Resins, E.P.PLUEDDEMANN. J 
Chem Eng Data vy 5 n 1 Jan 1960 p 59-62. Study in geometry 
and functionality; properties of epoxysiloxanes cured with 
methylenedianiline are interpreted in terms of nonpolar, 
flexible backbones of epoxysiloxanes; epoxy groups appear to 
have normal reactivity of glycidyl ethers; higher cyclic 
epoxysiloxanes appear promising as new epoxy compounds for 
preparation of high temperature plastics. 


Family of Epoxies is Light, Strong, Heat Resistant. Matls 
in Design Eng v 51 n 4 Apr 1960 p 19-20, 189-90, 192. New 
epoxy resins, called Oxiron, introduced by Food Machinery 
and Chemical Corp; heat distortion temperatures (264 psi) 
are as high as 430 F; good mechanical strength of materials 
noted; they have higher degree of reactivity than conventional 
epoxies ; for encapsulating electrical or electronic components, 
materials offer good high temperature stability and comparable 
electrical properties. 


Hardeners for Epoxy Resins, C.S.ILARDO, B.O.SCHO- 
EPFLE. Soc Plastics Engrs—J v 16 n 8 Aug 1960 p 953-7. 
System for making fire-resistant epoxy resins; HET-hexa- 
hydrophthalic systems provide effective means for hardening 
epoxy resins; HET is trademark of Hooker Chemical Corp; 
fire resistance can be achieved with systems containing chlo- 
rendic anhydride or HET anhydride. 


Heat Conductivity Epoxy Formulation for Low Cost Molds, 
R.T.O’CONNOR, H.J.WHITE. Soe Plastics Engrs—16th 
Annual Tech Conference vy 6 paper n 15 Jan 1960 2 p; see 


Exhibitions. Die 
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also Soe Plastics Engrs—J v 16 n 4 Apr 1960 p 385-6. Study 
of copper aluminum fibers in two resin systems: 1. expoxy 
resin based on epichlorohydrin and bisphenol, 2. Devcon C, 
composed of 80% aluminum and 20% epoxy resin: increase 
in amount of fibers results in increase in thermal conductivity. 


Heat-Resistant Encapsulating Resins, M.M.LEE, R.D. 
HODGES. Plastics Technology v 6 n 4 Apr 1960 p 43-8, 50, 
53. For epoxy resin systems, degree of deterioration when 
resin is subjected to high temperatures depends largely on 
type of hardener used; direct relationship between heat-distor- 
tion temperature of resin and its properties at elevated 
temperature; heat resistance of encapsulating resin system 
should not be evaluated on basis of one property only but on 
combination of thermal tests. 


Measurement of Exotherm Characteristics and Their Ap- 
plication in Epoxide Resin Casting Systems, G.R.EDWARDS. 
Brit Plastics v 33 n 5 May 1960 p 203-8. Method of measuring 
reactivity of epoxide resin-amine blends follows accurately, 
temperature rise of reacting system of resin, curing agent 
and other components under conditions of known, and 
preferably low, heat loss; temperature/time curve is con- 
structed from data; values for slope of curve are measure of 
rate of heat gain of system. 


New Curing Agents for Epoxy Resins, H.LEE, K.NEVILLE. 
Soe Plastics Engrs—J v 16 n 3 Mar 1960 p 315-18. Boron- 
containing complexes have found application in epoxy resin 
technology as curing agents and as accelerators; on basis of 
very limited test program, BF3 complexes are more efficient 
primary curing agents than amine boranes; trimethoxyboro- 
xine, reacting as anhydride, provides room temperature cures 
in epoxy resins; tables. 

New Epoxides for Plastics and Coatings, G.A.TRIGAUX. 
Modern Plastics v 38 n 1 Sept 1960 p 147-8, 153, 226. Four 
new cycloaliphatic diepoxides impart better sunlight resistance, 
higher temperature resistance, B-stage stability, lower initial 
viscosity, good electrical properties, and faster cross-linking 
or neutralization of carboxyl groups to resins prepared from 
them; uses include protective coatings, electrical encapsula- 
tion, tooling, and adhesives, as well as for glass-fiber-rein- 
forced plastics. 


New Epoxy Molding Compounds, P.E.FINA. Soc Plastics 
Engrs—J v 16 n 7 July 1960 p 722-3. Epoxy molding com- 
pounds feature inherent dimensional stability, molding pres- 
sures as low as 50 psi, maximum retention of electrical and 
mechanical properties, chemical resistance; tabular compari- 
son of general purpose mineral epoxy with asbestos melamine, 
general purpose alkyd-1 and alkyd-2, general purpose diallyl 
phthlate, general purpose phenolic, general purpose silicone. 

Oletin and Terpene Epoxides, R.JI.GALL, J.J.RIZZO, H.M. 
CASTRANTAS. Modern Plastics v 37 n 7 Mar 1960 p 187, 
140, 142, 144, 148, 150, 203. Review of olefin and terpene 
oxides and their use as reactive diluents for amine-cured epoxy 
resin castings and coatings; these oxides when used in epoxy 
resin castings are characterized by low order of toxicity, re- 
duction of viscosity, increased pot life, lower exotherm, and 
increased flexural strength. 

Organo Phosphorous Epoxide Copolymers, L.M.KINDLEY, 
L.P.GLEKAS, P.E.RITT. Soc Plastics Engrs—16th Annual 
Tech Conference v 6 paper n 69 Jan 1960 6 p. Increasing 
requirements for thermally stable polymers ; synthesis and 
polymerization of organophosphorous epoxides ; most promising 
polymer products resulting from these experiments were ob- 
tained from 3 moles epichlorohydrin and 1 mole of THPC 
(tetrakis (hydroxymethyl) phosphonium chloride); modified 
phosphorus-containing epoxide polymers might conceivably ex- 
hibit thermal stability at temperatures as high as 500 C. 


Precision Parts are Cast from Epoxy Resin Systems, E.N. 
DORMAN, W.IBSEN. Corrosion v 16 n 1 Jan 1960 p 9-10. 
Physical properties and chemical resistance of basic, modified 
and laminated epoxy systems; manufacturing procedures ; 
applications mentioned include cast valve designed for 90 psi, 
pipe joints, friction cocks and free flow valves. 


Structure Versus Elevated Temperature Performance of 
Epoxy Resins, J.WYNSTRA, A.G.FARNHAM, N.H.REIN- 
KING, J.S.FRY. Modern Plastics v 37 n 9 May 1960 p 131-2, 
134,. 136, 190. Tri-, tetra-, and higher glycidyl ethers were 
prepared from epichlorohydrin and appropriate polyphenols ; 
these products were used to impregnate glass cloth, and re- 
sulting laminates were evaluated as higher service temperature 
structural plastics; addition of some hydroxylic compounds 
could upgrade poorest performing hardener to something ap- 
proaching that of best of series. 

Systems for Casting, M.HILRICH, B.L.WALLIS. Modern 
Plastics v 37 n 7 Mar 1960 p 102-4. Survey of easting of 
epoxy resins; casting process provides low cost, ease of 
operation, short lead time, ease of making changes in design, 
accuracy, excellent pickup of details, as well as good physical 
and thermal properties; casting formulations; curing agent 
and filters; factors in mold selection. 

Kunstoffmesse 1959 in NS aati a 
MER. Kunststoffe v 49 n 12 Dec 1959 p - ; see also 
Be eae English article in Modern Plastics v 37 n 4 Dec 
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1959 14 p between p 153-78. 1959 Duesseldorf Plastics Exhibi- 
tion; report on exhibition and advances in machinery, ma- 
terials and applications. 


Duesseldorf—An Assessment, C.W.WELCH. Plastics Inst— 
Trans v 28 n 74 Apr 1960 p 74-9. Significance of Duesseldorf 
Plastics Exhibition of 1959 and of what preceded it in growth 
of industry in West Germany; place of West Germany at 
present and her role in future in international trade are 
assessed in general from statistics and in particular from 
evidence afforded by exhibition. 


Hanover Trade Fair. Rubber & Plastics Age v 41 n 6 June 
1960 p 648. Exhibits included largest Z-type 84 in. calender 
ever exhibited, extruder with head for producing corrugated 
plastic sheet, extruder with blow molding head, producing 4 
bottles with one shot and giving them fully-finished neck, 
twin-screw extruder, machine which can butt weld nylon 
cable, graphite fabric heat resistant phenolic laminates, rein- 
forced plasties chain. 


I.C.I. Plastics Exhibition in Moscow. Rubber & Plastics 
Age v 41 n 7 July 1960 p 787-9. Official opening of Exhibition 
on June 8rd, 1960: applications of PVC include flame-re- 
sistant conveyor belting, cable insulation, and flooring, rigid 


pipes and fittings, records, cable covering, packaging pots, 
refrigerator liners ; polyester film used for drawing-office 
work, typewriter ribbons, recording tapes, adhesive tape, 


metallic thread, acoustic tile covers, book covers, and metallic 
stamping foils. 

Le materie plastiche alla XXXVIII Fiera di Milano. Ma- 
terie Plastiche v 26 n 6 June 1960 p 491-555, 561-85. Plastic 
materials at 38th Fair of Milan, Italy. Plastic materials ex- 
hibited at Pavilion 26, L.RIZZI, 491-518; Plastic materials and 
synthetic rubbers shown at Montecatini Pavilion, S.CROCE, 
519-36; Plastic materials in other sectors of Fair, E.FER- 
RARIS, 537-55; Machines for working of plastic materials ex- 
hibited at Fair, A.OSELLA, 561-85. 


MacroPlastic 1960. Brit Plastics v 33 n 10 Oct 1960 p 454-5. 
International plastics exhibition, Utrecht, Holland, Oct 19-26; 
some 600 companies are represented, bringing together exhibits 
from 17 countries; plastic materials, products and equipment 
displayed; plant and equipment are major group occupying 
30% of total exhibits. 

Neuerungen auf der Internationalen Kunststoff-Fachmesse 
Duesseldorf 1959. VDI Zeit v 102 n 5 Feb 11 1960 p 159-73. 
Innovations at International Plastics Fair, Duesseldorf 1959. 
Report on plastics discussing raw materials, semi-products and 
applications, W.PUNGS, 159-66; Processing of plastics cover- 


ing machines, auxiliary equipment and laboratory installa- 
tions, F.BEER, 167-73. 
Swiss Industries Fair—1960. V.WOLPERT. Rubber & 


Plastics Age v 41 n 6 June 1960 p 661-2, 664. Exhibits in- 
cluded plastics impregnated glass fiber matting attached to 
bituminized paper for use as building insulating panels, brass 
and hot galvanized malleable iron fittings for polyethylene 
tubes, steel vessels lined with “‘Rhepanol’” (soft polyethylene) 
which can replace stainless steel for some applications, thick- 
ness-measuring equipment based on radioactive tracer tech- 
nique. 


Explosion Resistance. See Plastics—Reinforced. 


Extrusion. See also Pipe, Plastic; Plastics—Foam; Plastics— 
Polyethylene ; Tubes—Plastics ; Wire Insulating Extruders. 


Applications of Large Nylon 6 Extrusion Castings, C.J. 
PAQUETTE, J.H.MYERS. Soc Plastics Engrs—J v 16 n 1 Jan 
1960 p 33-4. Several applications of recently developed process 
for manufacturing large items by extrusion-casting; ordinary 
extrusion equipment will operate satisfactorily, and simple, 
low cost molds may be used; items as large as 6 ft in 
diameter have been produced; applications include propellers, 
industrial truck wheels, ‘‘warbler’ couplings, gears, and 
sections of outboard motors. 


Cause of Melt Fracture and Its Relation to Extrusion Be- 
havior, R.M.SCHULKEN, Jr, R.E.BOY, Jr. Soc Plastics Engrs 
—16th Annual Tech Conference v 6 paper n 82 Jan 1960 5 
p; see also Soc Plastics Engrs—J v 16 n 4 Apr 1960 p 423-8. 
As high speed polymer extrusion in form of wire covering, 
sheet or film, and filaments, produces irregular surface due 
to melt fracture, measurements were made to test theory of 
viscoelastic flow proposed to explain melt fracture and other 
phenomena; test data used to calculate entrance geometry 
or dies, also applicable to designing extrusion equipment. 


Chill Roll Extrusion of Polypropylene Film, G.C.CALDER- 
WOOD. Soe Plastics Engrs—16th Annual Tech Conference v 
6 paper n 24 Jan 1960 3 p. Using one polypropylene resin, 
changes in processing conditions within recommended ranges 
do not greatly affect film quality obtained, except for some 
slight effects noted by changes in air gap and stock tempera- 
ture; using polypropylene resins of various isotactic contents 
and melt indices, wide differences exist in film properties. 


Continuous Blow-Forming of Extruded Tubing, T.KASA- 
HARA. Modern Plastics v 36 n 12 Aug 1959 p 103-4. Pre- 
liminary report on new way of forming certain classes of 
hollow objects; “bulge extrusion” or “extrusion/blow-forming”’ 
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of thin-wall tubing; abrupt changes in cross section cannot 
be made and there is upper limit on wall thickness; guide 
plates, mechanical linkage, and cam control degree to which 
tube is blown; problems include wrinkle elimination, dimen- 
sional variations, cooling rates. 


Controlled Density Polystyrene Foam Extrusion, F.H. 
COLLINS. Soe Plastics Engrs—J v 16 n 7 July 1960 p 705-9; 
see also Soc Plastics Engrs—16th Annual Tech Conference 
vy 6 paper n 66 Jan 1960 3 p. New Extrusion process. which 
makes possible production of foamed plastic sheet, tubing, and 
rod; polystyrene containing hydrocarbon foaming agent is 
fabricated into continuous cross sectional shapes of densities 
lower than solid polystyrene; features are low cost, insulation, 
flexibility, and attractiveness; uses include hot drink cups 
and certain packaging applications. 


Effects of Controlled Wattage on Extruder Barrel Tempera- 
tures, H.H.RAMSEY. Soc Plastics Engrs—J v 16 n 10 Oct 
1960 p 1111-13. Study and analysis of temperature variations 
in electrically heated extruder barrels; many tests were run 
utilizing various typesof temperature control instruments 
built by different manufacturers; for all wattage conditions, 
dual thermocouples and thermistors gave better contro] than 
single elements of either type; switching system is economi- 
eal and desirable for controlling heater wattage. 


Elastic Melt Extruder—Works Without Screw, B.MAX- 
WELL, A.J.SCALORA. Modern Plastics v 37 n 2 Oct 1959 
p 107-9, 112, 114, 202, 204, 208, 210. Disadvantages of screw 
extruder are long residence times, pressure fluctuations at 
die, inadequate mixing; features of elastic melt extruder based 
on normal force effect; graphs show output vs temperature, 
also output per hp vs temperature, at various rpm; wire is 
coating possible; residence times are 50 to less than 9 sec; 
technique suitable for cross-linking, degassing, drying. 


Erhoehung der Wirtschaftlichkeit in der Kunststoff-Verar- 
beitung durch Zusammenfassen von Arbeitsgaengen, R. 
FRITSCH, G.FAHR. Kunststoffe v 49 n 10 Oct 1959 p 543-6. 
Increasing plastics processing efficiency by combining opera- 
tions; in processing and preparation of plastics materials, one 
or more operations, carried out in different machines may 
frequently be combined in one piece of equipment; saving in 
space and manpower by investing in one combined operations 
machine. 


Extruder Instrumentation, H.B.KESSLER, R.N.BONNER, 
P.H.SQUIRES, C.F.W.WOLF. Soc Plastics Engrs—J v 16 n 
8 Mar 1960 p 267-8, 270-2; see also Soe Plastics Engrs—16th 
Annual Tech Conference v 6 paper n 25 Jan 1960 4 p. Rapid 
response recording of extrudate temperature and pressure; 
typical use in evaluating extruder performance; rapid 
response pressure transducers use strain gage to convert ap- 
plied pressure into electrical signal; unshielded thermocouple 
has much faster and more precise response than conventional 
shielded melt thermocouple; thermistors are much more sen- 
sitive temperature detectors than thermocouples. 


Extruder Scale-Up Theory, B.H.MADDOCK. Soc Plastics 
Engrs—J v 15 n 11 Nov 1959 p 983-4. Important factors to 
be considered in scaling up from small extruders; examples 
illustrate calculation procedures. 


Extruding Polypropylene Films, A.R.GILDEN, W.J.G. 
McCULLOCH. Modern Plastics v 37 n 11 July 1960 p 111-12, 
114, 116-17, 120, 122-3, 179, 185. Study of effect of resin and 
processing variables on film properties; two flat film ex- 
trusion-cooling techniques were studied: chill roll (cast film) 
and water bath; each process yields film with slightly different 
properties; better balance of strength properties can be ob- 
tained with chill roll process, while stiffer and somewhat 
glossier films are produced using water bath. 


Extrusion: Described by Experimentally Determined Equa- 
tions, H.J.DONALD, J.K.RIEKE, E.S.HUMES. Soc Plastics 
Engrs—16th Annual Tech Conference v 6 paper n 48 Jan 1960 
3 p; see also Soe Plastics Engrs—J v 16 n 7 July 1960 p 
689-90, 692-3. Summary of some experimental work which 
has been designed to determine methods for describing ex- 
truder design and its relation to flow properties of polymers; 
number of experiments have been carried out and _ results 
fitted to single equation. 


Extrusion Molding, E.C.BERNHARDT. Plastics Technology 
v 5 n 12 Dee 1959 p 37-40. Important advantages inherent in 
screw plasticization; recent developments in extrusion mold- 
ing machines; temperature variations in resin issuing from 
injection cylinder are large; these irregular temperature 
striations will induce stresses in piece and cause variations 
in dimensions; extruder can operate effectively with barrel 
temperature which need never exceed desired temperature of 
extrudate. 


Feedscrew Selection through Simple Rules of Thumb, J. 
BADONSKY. Soc Plastics Engrs—J v 16 n 2, 12 Feb 1960 
p 171-2, 174, Dee p 1303-4. Improved form of metering screw 
developed; application index, or feedscrew selection chart, re- 
lates resin application, feed, rpm, extrusion viscosity, normal 
die pressure, total power required and screw profiles; table of 
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operating classifications relates class, rpm, extrusion viscosity, 
normal die pressure, and power required; chart serves as 
general selection guide. 

Fixed-Orifice Pressure Control for Extruders, B.H.MAD- 
DOCK. Plastics Technology v 6 n 9 Sept 1960 p 41-4, 54, 
Simple, rapid and inexpensive method using fixed orifices to 
determine whether addition of valve on existing extruder is 
advisable and whether addition of valve would accomplish 
sufficient improvement in performance to justify engineering 
and construction costs involved; in some Cases, fixed orifice 
itself has proved to be complete solution, eliminating need 
for valve. 

Flow Irregularities in Extrusion of Polyethylene Melts, 
H.SCHOTT, W.S.KAGHAN. Indus & Eng Chem y 51 n 7 July 
1959 p 844-6. Experimental study of flow irregularities ; 2-in. 
serew extruder used with cylindrical dies of different inlet 
angles, and one parallel-slit die with square-edged entry; ex- 
trudate irregularities occurred chiefly with dies of 180° inlets, 
and almost eliminated with 45° or 22° angles; lower melt 
temperatures and higher throughput rates promote extrudate 
distortions. 

Flow of Polyethylene into Capilliary, E.B.BAGLEY, A.M. 
BIRKS. J Applied Physics v 31 n 3 Mar 1960 p 556-61. New 
method is presented for studying flow patterns formed by 
polymer flowing into capillary; observations on polyethylene 
are described; technique can be adapted for direct observation 
of elastic energy stored in melt above capillary entrance and 
rate at which this energy can be dissipated on cessation of 
steady flow into capillary. 

Flow Patterns in Single-Screw Extruder, W.D.MOHR, P.H. 
SQUIRES, F.C.STARR. Soe Plastics Engrs—16th Annual Tech 
Conference v 6 paper n 50 Jan 1960 4 p; see also Soe Plastics 
Engrs—J v 16 n 9 Sept 1960 p 1015-18. Deseription of flow 
patterns in extruder channel; because of flow in plane trans- 
verse to channel, no material flows towards rear of screw in 
spite of apparent negative velocities in channel direction near 
serew root for high degrees of pressure flow; photographs of 
flow streamlines support conclusion. 

How to Extrude Plastisols, C-H.BROWER, B.H.MADDOCK. 
Modern Plastics v 38 n 2 Oct 1960 p 127-8, 131, 208. Ad- 
vantages of extrusion coating of cloth, paper, and other sub- 
strates with plastisols over conventional spread coating 
methods; wider formulation latitudes are possible because 
plastisol rheology is not limiting factor; total energy require- 
ments (power plus heat) are considerably less than that re- 
quired for oven fusion methods. 


Lavorazione di alti polimeri termoplastici in trafila a 
doppia vite, con vite principale prolungata, K.TANNER. 
Materie Plastiche v 26 n 3 Mar 1960 p 223-9. Fabrication of 
thermoplastic high polymers in double screw press with prin- 
cipal screw extended; development of extruder and its opera- 
tion; extrusion of all thermoplastic materials without change 
of screws is made possible. 


Leistungssteigernde Regel- und Kontrollmassnahmen beim 
Betrieb von Schneckenpressen, E.0.A.MANGE. Kunststoffe v 
49 n 4 Apr 1959 p 166-8. Use of instruments and controls to 
improve performance of extruders for pipes and profiles; by 
maintaining constant such factors as temperature, weight of 
molding charge, and heat input, tolerable number of variables 
remain; regulation of screw rpm controls frictional heat and 
pressure build-up, improves quality and increases output; in- 
struments to control and measure wall thickness. 


Leistungssteigerung bei Schneckenpressen durch Erhoechen 
der Umfangsgeschwindigkeit auf 0, 5 bis 7 m/s unter Berueck- 
sichtigung der Qualitaetsgrenze, E.BECK. Kunststoffe v 49 n 
i July 1959 p 315-21. Increasing extruder output by raising 
peripheral velocity from 0.5 to 7 m/s, while maintaining 
quality; relation of rpm to efficiency and temperature; high- 
speed extruders with stepwise loading, adiabatic operation, 
and automatic control; temperature vs rpm, discharge rate; 
economic and constructional advantages of high-speed ex- 
truders ; application to various thermoplastics. 


_Maintenance of Extrusion Equipment, N.V.FAY. Soc Plas- 
tics Engrs—J v 16 n 5 May 1960 p 489-99. Preventive main- 
tenance, including consideration of installation, lubrication 
points, water cooling systems, start-up, shut-down, cleaning and 
handling of dies, instruments, blown film tubing equipment 
nip-roll tower, winding equipment; check list. : 


Modellgesetze fuer Kunststoff-Schneckenpressen - 
KEL. Kunststoffe v 49 n 1, 2, 8 Jan 1959 p ‘eat Ree 
63-6, Mar p 121-7, Fundamental of extruders for plastics 
discussed from viewpoint of basie problem and _ its solution 
by zones ; factors governing zone interaction, heating, and 
possible combinations; optimum values calculated and factors 
for specific plastics proposed. 


_Oxidation In Extrusion, R.C.PHELPS, R.F.K - 
tics Technology v 6 n 3 Mar) 1960) p 31-8. Oelatee 
polyethylene during extrusion presents serious problem ; 
processability and physical properties of end-product are 
affected adversely; combination of properly-designed screw 
streamlined polymer flow, judicious choice and location of 


THE ENGINEERING INDEX—1960 


1083 


PLASTICS—Continued 


temperature-controlling devices, properly rated heaters, and 
proper operating conditions will lead to minimum amount of 
oxidation. 

Polymeric Melts, A.B.METZNER, E.L.CARLEY, I.K.PARK. 
Modern Plastics v 37 n 11 July 1960 p 133-4, 136-7, 139-40, 
187-8. Steady-state flow properties of molten polymers and 
effects of pressure on these properties, occurrence of ir- 
regularities in extrudates, and calculation of normal (elastic) 
stresses from measurement of extrudate diameters; importance 
of use of long tubes or suitable corrections for inlet effects; 


pepertonte of tube entry in causing irregularities in extrudate. 
refs. 


Predicting Extruder Performance With Plasticized PVC, 
F.C.SCHUTZ. Soc Plastics Engrs—J v 16 n 8 Aug 1960 p 
793-4, 796-7. Method for operation control, and for incoming 
inspection of compounded vinyl blends; processing speeds can 
be predicted from compounded vinyl blends by using torque 
measuring device such as Brabender Plastograph; control 
standards would be maximum and minimum curve profiles 
for both peaks and leveling off points; sampling program based 
on normal quality control. 


Pressure Development in Extruder Screws, B-H.MADDOCK. 
Soe Plastics Engrs—16th Annual Tech Conference v 6 paper 
n 22 Jan 1960 5 p; see also Soe Plastics Engrs—J v 16 n 4 
Apr 1960 p 373-4, 376-8. Pressure profiles along barrel of 
2.5 in. extruder have been determined; extruder has five 
pressure gages and immersion type melt thermocouple; effect 
of barrel temperature gradient, melt viscosity, screw length. 


PT’s Classified List of Auxiliary Equipment for Extrusion 
and Blow Molding. Plastics Technology v 6 n 9 Sept 1960 p 
66-9. Companies supplying controllers, regulators, conveyors, 
cooling devices, cutters, extruder cylinders, dicers, choppers, 
extrusion dies, handling equipment for extruded items, heaters, 
hopper loaders, machine cycle indicators, pressure indicators, 
temperature indicators, extruder cylinder liners, marking 
machines, blending and coloring mixers, rewinding equipment, 
extruder screws, slitters, spooling equipment, take-away equip- 
ment, wirecoating equipment. 


PT’s Comparative Data on 1960 Extrusion Machines. Plastics 
Technology v 6 n 9 Sept 1960 p 55-60. Screw characteristics, 
screw and cylinder materials, feed opening size, gear reduc- 
tion type, thrust carrier type, extrusion cylinder charac- 
teristics, lubricating system type, drive motor horsepower, 
extrusion capacity, heat-up time, heater type and controls, 
special features, optional features, floor space, delivery time, 
tabulated for models of 21 manufacturers. 


Rheologische Formgebung einfacher Spritawerkzeuge fuer 
Extruder, G.SSCHENKEL. Kunststoffe v 49 n 4, 5 Apr 1959 
p 201-7, May p 252-6. Rheological construction of simple ex- 
trusion dies; previous solutions of problems involved in 
construction of ‘“‘diversion heads’? for blowing film, ‘“‘cross- 
heads” for cable and wire sheathing, and dies for pipe and 
tube production; problems of diversion and mandrel-support 
marks; methods of construction for cross-heads, film-blowing 
heads, and tube dies; solution of operational problems. 


Schnellaufende Schneckenstrangpressen zum kontinuierlichen 
Erwaermen, Mischen und Foerdern von thermoplastischen 
Massen Durch Zufuhr mechanischer Energie, E.BECK. Chemie- 
Ingenieur-Technik v 31 n 10 Oct 1959 p 658-60. High-speed 
screw extrusion presses for continuous heating, mixing and 
conveying of thermoplastics by mechanical energy input; 
treatment of thermoplastics solely by introduction of mechani- 
cal energy; extruders also applicable to bulk materials which 
have to be simultaneously heated and intensively mixed, for 
continuous chemical reactions and for breaking down high 
polymers. 


Techniques in Extrusion of High Density Polyethylene Tub- 
ing and Profiles, D.J.SCHMIDT. Soc Plastics Engrs—16th 
Annual Tech Conference v 6 paper n 49 Jan 1960 3 p; see 
also Soe Plastics Engrs—J v 16 n 4 Apr 1960 p 505, 506, 
508-9. Die design, extrusion conditions and post handling of 
tubing and profiles using data from techniques worked out in 
Jaboratory and actual production; post handling of extrudate 
is one of most important phases of extrusion; extrusion condi- 
tions, temperature of cooling medium, extruder, head, die, 
melt and other pertinent information. 


Vacuum Hopper Extrusion, N.T.FLATHERS, R.E.JOHN- 
SON, V.R.PALLAS, W.MAYO SMITH. Modern Plastics v 37 
n 8 Apr 1960 p 105-8, 179, 184. Effect of vacuum hopper on 
improving quality of products extruded from dry blends has 
been demonstrated with variety of PVC formulations ; porosity 
due to air and/or moisture can be eliminated completely even 
during most humid summer days; installation of vacuum 
hopper on existing equipment is relatively inexpensive. 


Viewing PT’s Extruder Specifications ...and Auxiliary 
Equipment Data, L.J.ZUKOR. Plastics Technology v 6 n 
9 Sept 1960 p 53-4, Purchase of equipment must be based on 
accurate analysis of current and future needs; factors to be 
considered include expected output, type resins used, product 
diversification, and equipment obsolescence; prime factor in 
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extruder selection is output capacity; trends in screw 
diameter, L/D (screw length to diameter) ratio, screw speed, 
and auxiliary equipment. 

Zakonomernosti deformirovaniya tverdykh amorfnykh poli- 
metilmetakrilata i polivinilatsetata pri kholodnoi vytyazhke, 
G.A.LEBEDEV, E.V.KUVSHINSKII. Fizika Tverdogo Tela v 
2n 1 Jan 1960 p 96-105; see also English translation in 
Soviet Physics, Solid State v 2 n 1 July 1960 p 87-95. 
Mechanism of deformation of solid amorphous polymethylme- 
thacrylate and polyvinylacetate during cold extrusion; pos- 
sibility is shown of equilibrium dilatation (without necks) of 
polymer materials at temperatures lower than melting tem- 
perature; new theory of extrusion process. 


Fatigue. See Plastics—Testing. 
Film. See also Belts and Belt Drive—Plastics; Documents— 


Preservation; Electric Insulating Materials—Plastics; Lami- 
nated Products; Microphones; Packaging Materials—Plastics ; 
Plasticizers; Plastics—Extrusion; Plastics—Fire Hazards; 
Plastics—Permeability; Plastics—Polyester; Plastics—Poly- 
ethylene; Plastics—Static Electricity; Plastics—Waste Utili- 
zation ; Satellites—Inflatable; Winding Machines. 


Current Outlets for Polythene Film. Brit Plastics v 33 n 
3 Mar 1960 p 88-95. Packaging applications include bread, 
carton overwrapping, garment wrapping, boilable bags, various 
chemicals; building and construction applications include 
concrete interlays, concrete curing, dampproof membranes, 
temporary glazing, temporary structures; agricultural ap- 
plications include greenhouse construction, mulching, plant 
propagation, soil sterilization, grafting and rooting, covers 
and shelters, row cover construction; future prospects. 

Dehnung und Schrumpfung von PVC-Folien, H.HALDEN- 
WANGER. Kunststoffe v 49 n 6 June 1959 p 270-4. Stretching 
and shrinkage of PVC film; film subjected to stretching dur- 
ing production and processing; plastic-elastic deformation and 
recovery measured as strips of film are heated, stretched, 
and cooled; methods for preventing dimensional changes. 


For Versatility Unlimited: Film Laminations. Modern Plas- 
tice v 37 n 12 Aug 1960 p 79-84, 185-8. Survey of most 
significant laminations available, films involved, applications, 
costs, makers, economies in use; uses include refrigerator in- 
sulation, sun tan box, trim in cabins of aircraft, perforated 
tape for automatic typewriter, surgical suture package, shoes, 
handbags, and other accessories; applications and cost data 
on representative plastic film laminations. 


Gas Transmission by Plastics Films, W.E.BROWN, W.J. 
SAUBER. Modern Plastics v 36 n 12 Aug 1959 p 107, 110, 
112-14, 116, 190. Apparatus and method for determining gas- 
transmission rate for plastics films; technique measures pres- 
sure, volume and temperature of transmitted gas; instrument 
designed and adopted by Am Soc Testing Matls Committee 
D-20 as preferred method of ASTM D 1434-56 T “Tentative 
Method of Test for Gas Transmission Rate of Plastic Sheet- 
ing’; gas-transmission rates tabulated. 

How to Make Roll-Chilled Polyolefin Films Commercially, 
F.J.MEYER. Modern Plastics v 36 n 12 Aug 1959 p 97-8, 
100, 182, 185, 188. Process for making roll-chilled (cast) 
polyethylene and polypropylene film; use mainly of high- 
pressure polyethylenes; also, linear polyethylenes and poly- 
propylenes are used on standard M.P.M. extruder with meter- 
ing-type screw; production rates are higher than for flat-film 
extrusion into water bath; cast films have good gloss, clarity, 
slip, stiffness, strength, printability, uniformity and_ seal 
readily. 

Kinetics of Hydrolysis of Polyethylene Terephthalate Films, 
R.C.GOLIKE, S.W.LASOSKI, Jr. J Phys Chem v 64 n 7 
July 1960 p 895-8. Investigation to isolate specific rate con- 
stant for hydrolysis reaction of polyethylene terephthalate 
in film form, to define its dependence upon temperature, and 
to account for its dependence upon degree of water sorption 
and rate of water diffusion; it is shown that second-order 
reaction is limited by diffusion of water into film. 


Le applicazioni del Montivel nel campo elettrico, S.ANTIO- 
CHIA. Materie Plastiche v 26 n 2 Feb 1960 p 122-8. Electrical 
applications of Montivel polyester film in Italy; various uses 
for strengthening, protecting and insulating purposes in tele- 
phone cables and wires, electric condensers, transformers, etc ; 
excellent properties of Montivel noted. 


Mehrachsig verfestigte Folien aus Niederdruck-Polyolefinen, 
K.RICHARD, G.DIEDRICH, E.GAUBE. Kunststoffe v 49 n 12 
Dee 1959 p 671-8. Multi-axially stretched low pressure polyole- 
fin film; characteristics and problems of stretching and test- 
ing; behavior during impact tests, and force deformation 
pictures are used as basis for determining testing techniques 
and procedures as well as method for classifying mechanical 
properties; weldability, heat shrinkage, transparency, perme- 
ability and uniform thickness are explained. 


Now—In One Film: Weatherability, Toughness, Chemical 
Resistance. Modern Plastics v 37 n 2 Oct 1959 p 89-91, 200. 
Properties and uses of polyvinyl fluoride (PVF) film, now in 
semiworks production; outstanding in weatherability, tough- 
ness, chemical inertness; used over plywood and hardboard 
without surface deterioration after 8 yr; expected uses in- 
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clude laminate for aluminum and steel, prefinish for, roofing 
material, glazing, release sheet, bag molding, surfacing ma- 
terial for other plastics, packaging, capacitors. 


Plastic Films in Construction and Agriculture, T.E.WERK- 
EMA. ASME—Paper 59-A-261 for meeting Nov 29-Dec 4 
1959 8 p. Physical properties and costs of 5 films most widely 
used or which appear to have best future in these in- 
dustries; use of different types in construction industry for 
protection of workmen and materials in adverse weather, 
as vapor barrier in slab construction, for decorative purposes, 
ete; use in agriculture for irrigation ditch lining, for field 
plant protection, as greenhouse component, etc. 


Roll-Chilled PE Film, J.A.DOTI, G.E.TOLLE, C.S.IMIG. 
Modern Plastics v 37 n 4 Dec 1959 p 109-12, 114, 215. Current 
status of industrial technology and how resin characteristics 
and operating factors affect film properties; chill-roll cast- 
ing has become technique by which quality PE film can be 
produced economically; equipment needed; random balance 
experiment designed to estimate effects on 10 film properties 
of six operating factors. 


Uniform Two-Way Orientation of Plastic Films, M.0O.LONG- 
STRETH, T.ALFREY, Jr. ASME—Trans—J Eng for Indus- 
try v 82 Ser B n 2 May 1960 p 167-72. In production of thin 
plastic films it is often desirable to impart equal molecular 
orientation in all directions within plane of thin plastic film, 
which implies step in which film is subjected to equal longitu- 
dinal and transverse stretching; some geometrical and rheo- 
logical factors involved in uniform 2-way stretching operation. 
Paper n 59-A-113. 


You Can Do Wonders With Film. Modern Plasties v 38 n 4 
Dec 1960 p 75-9, 173-5, 178, 180. Survey of plastics industrial 
films; polyester films used as slot insulation material in 
electric motors and between aluminum cable shield and in- 
sulated wiring to prevent surges; fluorocarbon film used in 
flexible printed circuit and printed cable; pigmented polyvinyl 
fluoride film replaces paint on underside of steel roofing panels. 


Finishing. See also Metals Finishing; Plastics—Coloring. 


Painting Versus Molding in Color, T.E.HAYDEN. Soc Plas- 
tics Engrs—J v 16 n 1 Jan 1960 p 84-6. Where small quantities 
of materials and special colors are involved, it may be cheaper 
to paint, rather than mold in color; patented butyrate-acrylic 
paint systems for use on polystyrene will meet with quality 
demands for adhesion, hardness, mar resistance, gloss, color 
and light stability, and economy of application. 


Tumbling Thermoplastics, J.ASHMORE. Modern Plastics v 
37 n 7 Mar 1960 p 109-12, 198. Tumbling suecess depends on 
material, part size, part design, and job to be done; when 
production of more than 1000 finished pieces of plastic per 
month is involved, purchase of tumbling equipment is gen- 
erally justified; barrels; media; polishing compounds; work- 
ing loads. 

Fire Hazards. See also Fire Protection. 


More progress in Self-Extinguishing Plastics. Modern Plas- 
tics v 87 n 8 Apr 1960 p 92-5. Chart of sources and informa- 
tion on self-extinguishing plastics; references to tests on rate 
of burning, flammability of plastics sheeting and foams, time 
to extinguishing after flame has been removed, flammability 
test for film; chart lists manufacturer, trade name and 
number, type of resin used, tests passed, and properties of 
self-extinguishing plastics materials. 


What About Flame Resistance in Plastics? Modern Plastics 
v 37 n 1 Sept 1959 p 81-4, 176, 178. Survey of standards, 
codes, regulations, tests, and developments by plastics indus- 
try; code-writing agencies; problems concerning glossary; 
“tunnel test” and “drip test’; lack of satisfactory self-extin- 
guishing molding powder; addition agents for imparting self- 
extinguishing properties include halogen compounds, phosphate- 
type plasticizers, antimony oxide, glass or asbestos reinforce- 
ments; effect on stability, cost, mold corrosion, molding 
characteristics. 


Fire Resistance. See Building Materials—Fire Resistance; 
Plastics—Epoxy ; Polymers—Flame Resistant. 


Fluorine. See also Plastics—Bonding; Polymers; Rockets and 
Missiles—Materials. 


Injection Molding FEP-Fluorocarbon Resin, H.A.LA 
G.R.DeHOFF, N.W.TODD. Modern Plastics v 36 n Tree 
1959 p 89, 92-4, 96. Experimental injection molding and 
testing of Teflon FEP-fluorocarbon resin (copolymer of tetra- 
fluoroethylene and hexafluoropropylene) ; relationship between 
molding conditions and rheological properties; shear rate 
of melt as it flows into mold should not exceed critical shear 
rate, or delamination may occur; to avoid delamination, it is 
important to lower ram speed, enlarge gates, and increase melt 
and mold temperatures; mechanical properties of bars. 


Ionizing Radiation Used in Making Fluorocarbons sion- 
able, H.S.STERN. Adhesives Age v 3 n 4 Apr Gea eee 
Radiation-induced graft copolymerization can be utilized to 
modify surface of non-wettable material so that it will be 
wetted by conventional adhesives; characteristics are not 
modified; Raibond process imparts bondable surface to fluoro- 
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carbons; major application is to Teflon insulated wire; tech- 
nique can also be used with polyesters, polyamides, and poly- 
olefins. 

New Design Data for FEP and TFE, L.H.GILLESPIE, D.O. 
SAXTON, F.M.CHAPMAN. Machine Design v 32 n 2s 4 Jan 
21 1960 p 126-37, Feb 18 p 157-62. New Teflon FEP (fluorinated 
ethylene-propylene) engineering data and recommendations for 
TFE and FEP resins. Jan 21: General characteristics, design 
considerations, properties of strength and stiffness, and et 
fects of time under load. Feb 18: Thermal, wear and electric 
properties. 

New Fluorocarbon Plastic Will Mold Readily, M.W.RILEY. 
Matls in Design Eng v 51 n 5 May 1960 p 9, 11. Polyvinylidene 
fluoride developed by Pennsalt Chemicals Corp, Philadelphia, 
offers excellent resistance to weathering, chemicals and heat, 
combined with good mechanical strength; new resin which 
can be molded by conventional thermoplastic forming tech- 
niques, is expected to be competitive with chlorinated poly- 
ether. 

P.T.F.E. and Processing of Coagulated Dispersion Polymers. 
Rubber & Plastics Age v 41 n 9 Sept 1960 p 1024-6. Poly- 
tetrafluoroethylene is used as insulating and dielectric material 
in electrical and electronic engineering, as heat and corrosion- 
resistant material for chemical engineering, and for mechan- 
ical and general engineering applications where its low 
coefficient of friction and excellent mold-release properties are 
of importance; dispersion polymer problems and equipment 
developed to overcome them, 


Foam. See also Doors; Heat Insulating Materials—Plastics ; 


Loudspeakers—Manufacture; Plastics—Extrusion; Plastics— 
Fire Hazards; Plastics—Polyurethane; Space Vehicles—Furni- 
ture. 


Boom Ahead for Styrene Foam. Modern Plastics v 37 n 10 
June 1960 p 87-91, 186, 189-90, 193. Survey of materials, 
processes, markets, and economics; uses include packaging, 
displays, flotation, appliances, insulation, toys, building con- 
struction, and furniture; expandable polystyrene is produced 
as free-flowing beads containing hydrocarbon propellant which 
causes them to expand when subjected to heat; pre-expansion 
is necessary where uniform or low densities in finished article 
are desired. 


Burgeoning Bead Board Business. Modern Plastics v 37 n 
11 July 1960 p 97-101, 173-6. Polystyrene foam used in 
insulation, building, flotation, and packaging; how boards 
are made and fabricated, what machinery is used, and various 
markets in terms of consumption; types of polystyrene foam 
board: expanded and bead board or expandable foam. 


Designing Rigid Urethane Foams for Low Moisture Per- 
meability, C.M.BARRINGER. Soc Plastics Engrs—J v 15 n 11 
Nov 1959 p 961-5. Physical and chemical factors governing 
preparation of foams which with highest number of small 
closed cells make possible efficient, economical low temperature 
insulation; compound is prepared by controling resin design, 
foam formulation, and mixing. 


Determination of Average Cell Volume in Foamed Products, 
R.H.HARDING. Modern Plastics v 37 n 10 June 1960 p 156, 
158, 160, 212-13. Method for measurement of open cell con- 
tent and average cell volume of foamed product; volumes are 
measured in apparatus containing two calibrated, sealed cham- 
bers separated by manometer; technique is simple, adaptable 
to routine operation, and suitable for either quality control 
or research work. 


_ Developments in High Temperature Urethane Foams. Matls 
in Design Eng v 52 n 1 July 1960 p 11-12. Both rigid and 
flexible systems are now commercially available from Carwin 
Co, North Haven, Conn; they are infusible and maintain 
substantial strength at 600 F; key to improved heat resistance 
is modified isocyanate called PAPI (polymethylene polyphenyl- 
isocyanate) ; properties of rigid foam; potential applications. 


Epoxy-Styrene Foam—Putting Exotherm to Work, J.A. 
STRUTHERS. Modern Plastics v 37 n 2 Oct 1959 p 101. 
Combination of low-molecular-weight epoxy resins, exothermic 
curing agents, and expandable polystyrene beads; preexpanded 
polystyrene beads are placed in mold and epoxy resin, curing 
agent, modifier is mixed, and added; molding has cured-epoxy 
resin surface enclosing expanded polystyrene foam core; 
reinforcement with glass fabric or mat; material is suitable 
rid structural flotation devices, desk tops, boxes, panels, fix- 
ures. 


Foams in Electronics, R.JENNINGS. Soe Plastics Engrs—J 
v 16 n 3 Mar 1960 p 319. Survey of polyurethane foams and 
their usefulness in potting, in missiles, and in microwave 
applications. 


In Situ Foaming of Rigid Polyurethanes. Brit Plastics v 
33 n 4 Apr 1960 p 134-40. Survey covering development, prin- 
ciples and kinds of equipment; uses include ships’ insulated 
cargo doors, insulated hatches, manhole plugs, underside of 
decks, insulation of “brine leads’? in marine air conditioning 
systems, insulation of land cold stores, core for double skin 
doors and panels used in cold rooms, and low temperature 
ovens, 


Friction. 
Glass Reinforced. 
Heat Resisting. 
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Molding Flexible Polyether Urethane Foams, P.G.GEMEIN- 
HARDT, J.F.SZABOT, A.S.MORECROFT, J.H.SAUNDERS. 
Soe Plastics Engrs—J v 16 n 10 Oct 1960 p 1117-19. Process 
for molding thin sections of one-shot polyether foams in thin 
gage metal molds ; details of formulation, molding cycle, 
effect of foaming temperature, mold construction and opera- 


ie mold closure, mold release with wax and silicone rubber- 
atex. 


New Blowing Agents for Foaming Plastics, R.A.REED. 
Brit Plastics v 33 n 10 Oct 1960 p 468-72. Review of organic 
blowing agents includes tert-butylamine nitrite, nitrourea, 
barium azodicarboxylate, trihydrazimo-sym-triazime (cyanuric 
trihydrazide) (triaminomelamine), 3 :3’/—disulphonhydrazide 
diphenylsulphone, benzene m-disulphonhydrazide, Genitron 
BSH, azodicarbonamide, phenylmethylurethane p-sulphonhy- 
drazide 3, uses include potting of temperature-sensitive electrical 
devices in epoxide foam, shoe industry. 


Polyether-Based Flexible Urethane Foams, E.A.PACKER, 
J.F.WOOD. Rubber & Plastics Age v 41 n 10 Oct 1960 p 
1174-8. Survey of chemistry, raw materials involved and 
production of polyether foams; production of foam is almost 
invariably by continuous or semi-continuous process; used in 
upholstery of various types, automobile seating, furniture and 
bedding, carpet underlays, decorative and functional padding 
in clothing. 


Polyurethane Foams for Upholstery. Brit Plastics v 33 n 
11 Nov 1960 p 514-17. Polyurethane retains odor less than 
foam rubber; foams have density of about 40% of rubber 
latex ; PVC flexible foams are not resilient and are about 
jake times as expensive as polyurethane; upholstery materials 
esting. 


Produzione ed impiego di schiume a spruzzo a base di 
resine ureiche, E.WEBER. Materie Plastiche v n 2 Feb 
1960 p 146-50. Production and use of spray foam based on 
urethane resins; small portable machine for production of 
foam described; various applications of material for insulat- 
ing purposes in buildings indicated. 

Recent Developments in Rigid Urethane Foams, L.R. 
LeBRAS. Soe Plastics Engrs—16th Annual Tech Conference v 
6 paper n 68 Jan 1960 9 p. Low k-factor rigid urethane foams; 
k-factor is dependent upon cell structure of finished foam 
and k-factor of blowing agent; foams are used in thermal 
insulation for household refrigerators, refrigerated railway 
ears, and trailer bodies, also for marine flotation and buoyancy 
equipment to fill voids in ships, and door and building panel 
cores. 

Statistical Study of Effect of Formulation Variables on 
Properties of Sorbitol Polyether-based Rigid Urethane Foam, 
J.E.WILSON, H.M.TRUAX, M.A.DUNN. Soc Plastics Engrs 
—16th Annual Tech Conference v 6 paper n 8 Jan 1960 8 p. 
Plan of statistical investigation: catalyst concentration—2 
levels ; isocyanate/hydroxyl ratio in quasi-prepolymer—2 levels ; 
quasi-prepolymer cook time—2 levels; dispersing agent concen- 
tration—2 levels; isocyanate/hydroxyl ratio in total foam—4 
levels; plan of investigation was designed to obtain optimum 
formulation for refrigerator insulation. 


Tertiary Amine Catalysts: How They Affect Foam Proper- 
ties, G.T.GMITTER, E.E.GRUBER, R.D.JOSEPH. Soe Plastics 
Engrs—J v 15 n 11 Nov 1959 p 957-60. By proper choice and 
use of catalysts, significant improvements in cushioning 
properties of polyester urethane foam can be made; tertiary 
amine catalysts having beta amino ethoxy structure were 
found to give foams with superior resiliency; given classifica- 
tion is based on effects which these catalysts produce on 
cushioning properties. 

3 New Techniques for Processing Expandable Styrene Foam. 
Modern Plastics v 38 n 1 Sept 1960 p 113-15, 202. New proc- 
esses for making foamed polystyrene parts are extrusion— 
using conventional extruders and specifically designed dies 
and take-off equipment, dielectric molding—radical departure 
from conventional steam expansion molding processes result- 
ing in immensely speeded up cycles, and injection molding— 
resulting in product consisting of foamed core surrounded by 
noncellular polystyrene skin. 

Use of Extenders in Flexible Urethane Foams, T.H.FER- 
RIGNO. Soe Plastics Engrs—16th Annual Tech Conference v 
6 paper n 67 Jan 1960 4 p. Various comminuted solids extend 
both prepolymer and “one-shot” polyether based flexible 
urethane foams; aluminum silicate appears to have _ best 
properties in either system; fine particle aluminum silicate 
and attapulgite are reactive in prepolymer system; however, 
surfation (surface modification) makes both these minerals 
useful; magnesium silicate and calcium carbonate are also 
improved by surfation. 

See Friction. 
See Plastics—Reinforced. 


See also High Temperature Engineering ; Plas- 
tics—Epoxy; Plastics—Foam; Plastics—Laminated ; Plastics— 
Reinforced. 

New Thermoplastic Material, J.BRISKIN, C.H.SCHRAMM. 
Soc Plastics Engrs—J v 16 n 2 Feb 1960 p 209-11. New 
material represents considerable improvement over existing 
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crystal-clear thermoplastics; can be used satisfactorily at 
temperatures approaching 250 F; plastic, in market-develop- 
ment stage, is copolymer of methyl methacrylate and alpha- 
methylstyrene ; physical properties; processing; potential 
applications in automotive, aircraft, optical, electrical ap- 
pliance, instrument, pen, lighting, and packaging fields. 


Heating. See Industrial Heating—Gas; Plastics—Molding. 
Injection Molding. See Plastics—Molding. 
Inserts. See Plastics—Screw Threads. 


Irradiation. | See also Chemical Processes—Irradiation; Mate- 
rials Testing—Irradiation; Plastics—Fluorine; Plastics—Poly- 
ethylene; Polymers—Irradiation; Radiation. 


Effect of Radiation on Melt Index of Polyethylene, B.G. 
HARPER. J Applied Polymer Science v 2 n 6 Nov-Dec 1959 
p 363-6. Five different types of polyethylene were irradiated 
in air and their melt indices determined as function of radia- 
tion dose; melt index was found to change uniformly with 
dose; effect of radiation intensity on crosslinking is negligible. 


Energy Transfer in Polyethylene and Polyethylene-Poly- 
butadiene Mixtures during Gamma Irradiation, M.DOLE, T.F. 
WILLIAMS. Faraday Soc—Discussions n 27 1959 p 174-82. 
Disappearance of initial vinyl or vinylene unsaturation on 
y-ray irradiation of highly crystalline linear polyethylenes 
follows first-order decay law in liquid state, but only over 
limited dose range in solid; this decay must be result of 
transfer of energy of excitation within localized spurs. 


Gas Bubble Formation in Irradiated Plastics and Reactor 
Fuels, G.G.BENTLE. Nuclear Science & Eng v 7 n 6 June 
1960 p 487-95. Transparent plastic in which gas was formed 
by gamma irradiation, used to investigate mechanisms of gas 
bubble formation and growth; interpretation of results, when 
applied to nuclear fuel swelling, indicated swelling may be 
decreased by increasing fission rate and decreasing available 
sites for bubble nucleation and growth. 


Irradiation Mechanisms in Polyvinyl Chloride, C.WIPPLER. 
Nucleonies v 18 n 8 Aug 1960 p 68-72. Observations of 
reaction rates and effect on these of doses, dose rates, additives, 
concentration, time, and temperature, and use of methods of 
chemical kinetics, enable some mystery of radiation effects 
to be cleared up by study of polyvinyl chloride (PVC), in 
various irradiated solutions ; experimental method is described, 
and some results are given. 23 refs. 


Japan. Die Polyvinylalkohol- und _ Polyvinylazetat-Industrien 
Japans, T.MOTOYAMA. Kunststoffe v 50 n 1 Jan 1960 p 
33-8. Japanese polyvinyl alcohol and polyvinyl acetate indus- 
tries; polymerization of vinyl acetate; production, properties 
and applications of polyvinyl alcohols. 


Laminated. See also Greenhouses; Laminated Products; Plas- 
tics—Epoxy; Plasties—Machining; Plastics—Reinforced; Plas- 
tics—Testing. 

Developments in Industrial Laminated Plastics. Rubber & 
Plastics Age v 41 n 2 Feb 1960 p 166-7. Survey of paper-based 
laminates with differing amounts of phenolic resin, glass 
fabric-based laminates impregnated with different resins, and 
phenolic laminates with different base materials; copper clad 
laminates. 


Diffusion of Water in Plastic Laminates, E.R.HOSLER, 
J.F.CHIVOT, P.J.KORPI, J.W.WESTWATER. J Chem Eng 
Data v 5 n 2 Apr 1960 p 164-8. Plastic laminates are often 
used as electrical or thermal insulating materials; knowledge 
of diffusion properties is valuable for predicting their be- 
havior under various conditions; unsteady-state method was 
devised for measuring diffusion coefficient of water in three 
principal directions for such materials, and dependence of 
diffusivity on concentration, if any, was determined; method, 
not restricted to water, is well adapted for thick specimens. 


Do’s and Don’ts for Fabricating Laminates, J.E.MARTIN. 
Modern Plastics v 37 n 8 Apr 1960 p 116, 118, 121-2, 124, 188, 
190, 192. Successful current practices for cloth-, paper-, and 
glass-reinforced laminates ; general rules for punching, circular 
sawing, drilling and tapping, turning and screw machining, 
milling, and shearing. 

Fabricating Plastics For Millwork. Wood-worker v 78 n 11 
Jan 1960 p 18, 21-3, 31. Review of various processes of stand- 
ard and postformed grades of plastic used for cabinet work, 
counters, sinks and tables, drain boards and other mill 
products; typical counter top is shaped to desired contour 
to produce continuous seamless surface from back-splash to 
front edge. 

Heat Resistant Reinforced Laminates, J.MIGLARESE. Soc 
Plastics Engrs—16th Annual Tech Conference v_ 6 paper n 
27 Jan 1960 4 p; see also Soc Plastics Engrs—J v 16 n 5 
May 1960 p 518-21, 523. Use of specially-designed phenolic 
resin and choice of postbaking cycle produces glass-reinforced 
laminates which have excellent physical and electrical prop- 
erties and will retain substantial proportion of these character- 
istics under high temperature conditions; high temperature 
siliceous reinforcements show better erosion resistance than 
does glass, but, in flexural strength, glass is superior. 


How to Predict Structural Behavior of RP Laminates, L. 
FISCHER. Modern Plastics v 37 n 10 June 1960 p 120, 122, 
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127-8, 208-9. Stress-strain relationships for single layer are 
used to obtain stress distribution in laminate composed of 
many layers subjected to in-plane axial and shear stresses; 
mathematical procedure is simplified for isotropic laminate; 
interaction equation to predict failure of each layer in 
laminate; example to clarify mathematical procedure; experi- 
mental data verify accuracy of theory. 


Laminated Plastics and Vulcanized Fibers, G.J.MULLER. 
Machine Design v 31 n 26 Dec 24 1959 p 123-8. Correct 
methods of specifying; properties summarized. 


Laminating Process Simplifies Tooling, B.SOKOL. Tool 
Engr v 45 n 1 July 1960 p 39-42. Technique of building 
plastics laminates developed at Republic Aviation Corp cir- 
cumvents pressure curing requirement by making laminate 
self restraining unit; process employed in construction of 
paraboloid radar reflector made of glass cloth and epoxy 
resins, is based on capability of laminated part to become 
self-restraining unit in conjunction with mold itself; specifi- 
cations of reflector parts; laminate construction; testing 
completed prototype reflector for conformity to mold contour. 


Long-Term Stress Resistance of Resin/Glass Laminates in 
Different Environments, J.J.MILLANE. Brit Plastics v 33 n 
5 May 1960 p 199-202. Special testing apparatus has _ been 
designed to measure long-term flexural strength of test 
specimens subjected to various environmental conditions; 
apparatus and some preliminary results from test program; 
strength of glass fibers seriously affected by moisture; 
strengths of Dacron and Orlon filled Jaminates are maintained 
virtually unchanged after 20 weeks in water. 


Low-Loss Laminates for High Temperature Electrical 
Structures, S.A.MILLER, J.S.CARTER. Matls in Design Eng 
v 52 n 2 Aug 1960 p 16-18. New resin system, JC-1571, for 
reinforced plastics structures provides extremely low and 
consistent loss and dielectric constant values at temperatures 
up to 600 F, and over wide frequency range; physical and 
mechanical properties of laminates made with resin system 
are relatively good; two types of laminates evaluated for 
mechanical strength are unidirectional filament wound speci- 
mens, and conventional 181 glass cloth-reinforced specimens 
produced by bag molding. 


L’utilisation des stratifiés Aa base de fibre de verre dans 
l'industrie du batiment, J.SCHICK. Chimie & Industrie v 83 
n 5 May 1960 p 714-20. Use of glass fiber reinforced laminates 
in building trades in France; present development of lami- 
nates; review of raw materials, manufacture of laminated 
sheets (plane or corrugated), their properties and_ their 
applications; examination of sandwich panels (manufacture 
and uses), and association of laminates with conventional 
materials, as well as various moldings. 


New Competitor for Decorative Laminates: DAP. Modern 
Plastics v 37 n 12 Aug 1960 p 90-2. Diallyl phthalate resins, 
as used in impregnated laminating papers, can be applied 
with presses that exert as little as 100 to 250 psi; diallyl 
phthalate laminate surface suitable for home and _ office 
furniture, paneling, school desks, counter and dinette tops, 
and institutional fixtures; reported savings in production 
costs over h-p laminate constructions. 


Porous Plastic Laminates, J.T.HILL, E.de VRIES, F. 
LEONARD. Soc Plastics Engrs—J v 16 n 9 Sept 1960 p 1047- 
51. Method developed for preparation of porous laminates 
intended for fabrication of laminated plastic arm prostheses 
which would permit removal of perspiration from stumps of 
arm amputees; complex shaped laminates are homogeneously 
porous having interconnecting voids and smooth appearing 
surface. 


Production of Thermosetting Laminates. Rubber & Plastics 
Age v 41 n 7 July 1960 p 809-11. Production methods em- 
ployed by Formica Ltd, at Tynemouth; flat stiff homogeneous 
panel consists of multiple core laminate of phenolic resin 
treated paper and color-printed decorative layer protected 
by melamine-cellulose overlay; production of phenolic resins, 
melamine resins, papers from kraft pulps, impregnation, pack 
making and assembly, pressing, testing. 


Sandwich ‘Without’ Core. Modern Plastics v 37 n 6 Feb 
1960 p 92-4, 181. New process involving modification of lost 
wax technique permits laminate sandwiches to be built in 
one operation, core and skins together; wax casting is actual 
mold around which laminate is formed; when wax is melted 
out, it leaves open cavity within laminate structure; Douglas 
Aircraft, Santa Monica, Calif, is using it for virtually all of 
plastic-laminate sandwich structures found in new DC-8 jet 
airliner. 

Strength of Reinforced Laminates, B.G.HEEBINK, G. 
STEVENS. Soe Plastics Engrs—J v 16 n 1 Jan 1960 p 39-43, 
45. Fabric, before being laminated into panels, was stored at 
30, 65, and 97% relative humidity; strength properties of 
laminates made from fabric exposed to 30 and 65% relative 
humidities for one week and one mo were found to be 
unaffected; when humidity was increased to 97%, strength 
was significantly reduced. 


Literature. Plastics Technical Evaluation Center—New Project 
and New Concept, H.E.PEBLY, Jr. Plastics Technology v 6 n 
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7 July 1960 p 42-3. Ordnance Corps, Department of Army, is 
establishing Plastics Technical Evaluation Center at Picatinny 
Arsenal, Dover, NJ; functions are to collect, evaluate, store 
and disseminate technical information, to provide technical 
assistance and consulting services to military contractors and 
suppliers, to prepare and issue state-of-the art reports, and to 
stimulate advances in standardization. 


Machining. See also Plastics—Acetal ; Plastics—Laminated. 


Good Tooling Ends Laminate Halo. Iron Age v 185 n 22 
June 2 1960 p 76. Haloing or corona effects can be trouble- 
some problem when drilling or punching laminated plastics, 
particularly with brittle grades; problem can be corrected by 
adding firm support to workpiece; procedures developed by 
Taylor Fibre Co are described. 

Techniques for Machining Glass-Plastics Laminates, E.C. 
GRAESSER. Plastics Technology v 5 n 11 Noy 1959 p 44-6, 
54: see also Machine & Tool Blue Book v 55 n 1 Jan 1960 
p 107-12. Practical production methods for successful shear- 
ing, slitting, sawing, milling, turning, boring, facing, drilling, 
tapping, threading, planing, punching and reaming; photo- 
graphs. 


Melamine. See also Plasties—Molding; Plasties—Standards. 


Cure of Molded Melamine Resin and Its Significance for 
Properties, H.P.WOHNSIEDLER, R.A.TILEY. Soc Plastics 
Engrs—J v 16 n 3 Mar 1960 p 299-303; see also Soc Plastics 
Engrs—16th Annual Tech Conference v 6 paper n 33 Jan 
1960 5 p. Two applicable tests are weight increase through 
immersion in boiling water, and “acid boil” test; cure 
depends on rate of cure, molding conditions, part design ; 
cure can affect flexural strength, impact strength, electrical 
properties, dimensional change. 


Metal Bonding. See Metals and Alloys—Bonding. 
Metallizing. See Metallizing—Vacuum. 
Molding. See also Dies—Manufacture; Electric Appliances— 


Plastics; Electroforming; Fountain Pens; Heat Insulating 
Materials—Plastics; Nylon—Molded; Phonograph Records ; 
Plasties—Coloring ; Plastics—Fluorine; Plastics—Foam; Plas- 
ties—Polyethylene; Plastics—Polypropylene; Plastics—Poly- 
styrene; Plastics—Screw Threads; Plasties—Standards; Rock- 
ets and Missiles—Manufacture; Spark Plugs; Tools, Jigs and 
Fixtures—Plastics. 


Anisotropy in Thermoplastic Moldings and Their Impact 
Strength, H.KKESKKULA, J.W.NORTON, Jr. J Applied Poly- 
mer Science v 2 n 6 Nov-Dee 1959 p 289-96. Conventional 
strength measurement of injection-molded specimens may lead 
to erroneous appraisal of practical strength of material; 
testing at orientation normal to flow or by multi-axial stress- 
ing as in dart drop test is suggested; stress-strain and impact 
properties have been determined on specimens cut from large 
flat moldings, essentially parallel and perpendicular to flow; 
photomicrograph. 


Automatic Compression Molding, R.WILSON. Soc Plastics 
Engrs—J v 16 n 12 Dee 1960 p 1307-8. Factors that determine 
production costs of plastic part and their effect on relative 
costs of compression molding on automatic and semiautomatic 
equipment ; comparison of automatic with semiautomatic press ; 
savings will result from molding with automatic presses, either 
in equipment cost or in part price, no matter what size of 
run is required, 


Automatic Plunger Molding, J.A.KKEMPF. Plastics Tech- 
nology v 6 n 1 Jan 1960 p 40-2. Step-by-step description and 
explanation of equipment and methods utilized in thermoset 
materials molding plant to automate its operations and make 
its moldings economical in all respects; mold costs, mold 
design, press operation, preheater design, unloader mechanism, 
and related accessory equipment. 


Beryllium-Copper Alloy Molds for Blow-Molding, P.J. 
SCHERBNER. Soc Plastics Engrs—J v 16 n 8 Aug 1960 p 
780-1. Two beryllium-copper alloys exhibit combination of 
properties desirable for blow molds which cannot be found 
to same degree in other metals or alloys; they feature high 
hardness, high strength, excellent thermal conductivity, good 
corrosion resistance, wear resistance and castability; sharp 


pinch-off edge permits easy removal of excess material after 
molding. 


Bestimmung der Schwindung, Nachschwindung und Quel- 
lung von Presstoffen, W.WOEBCKEN. Kunststoffe v 49 n 8 
Aug 1959 p 878-81, Determination of shrinkage, post shrink- 
age, and swelling of molded plasties; influence of processing 
techniques and variables, particularly transfer molding, on 
dimensional Stability, can be quantitatively expressed by deter- 
mining specified factors on freshly molded test piece; method 
of accomplishing this is described and results on standard 
molded compounds are given; mean temperature-time graph 
is found most useful to molder. ; 


Bestimmung des Fliessverhaltens von haertbaren Formmas- 
sen mit dem Fliesspruefgeraet, C.M.von MEYSENBUG. Kunst- 
stoffe v 49 n 3 Mar 1959 p 131-2. Determination of flow be- 
havior of thermosetting molding powders with  flow-test 
instrument; particulars of tentative standard DIN 53478. 
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Blow Molding, I.THOMAS, N.F.HARWOOD, A.A.KAUF- 
MAN. Plastics Technology v 6 n 7, 10 July 1960 p 31-8, Oct 
p 36-42. July. Survey of fundamentals and progress; blown 
items used as dispensers, dropper packages, spray packages, 
and containers for bulk shipments; used with cosmetics. house- 
hold items, pharmaceuticals, basic chemicals, toys, dolls, and 
industrial items. Oct. Importance of extruder in blow molding 
ifs aed extruder capacity; extruder elements and instrumen- 
ation. 


Blow Molding—Equipment Directory, W.O.BRACKEN. Soc 
Plastics Engrs—J v 16 n 6 June 1960 p 625-32; see also 
Soc Plastics Engrs—i6th Annual Tech Conference v 6 paper 
n 11 Jan 1960 25 p. Evaluation of price, specification data 
sheets, terminology, and patent situation; list of American 
and foreign blow molding equipment manufacturers and blow 
mold die manufacturers; tabulation of data for 40 models. 


Blow Molding of Cellulosic Plastics, D.A.JJONES, R.J. 
HAUGHWOUT. Soe Plastics Engrs—16th Annual Tech Con- 
ference v 6 paper n 10 Jan 1960 5 p; see also Soc Plastics 
Engrs—J v 16 n 6 June 1960 p 633-7. Suitability of blow mold- 
ing transparent cellulosic molding compounds, cellulose acetate 
and cellulose propionate; laboratory findings; packaging ap- 
plications as carriers for various hydrocarbons, lighter fluids, 
petroleum products, lotions, medicines, and foodstuffs. 


Blow Molding Processes, T.C.BROADWELL. Plastics Tech- 
nology v 6 n 9 Sept 1960 p 61-2. Plastics engineer should 
consider cost, capacity, size limitations, degree of post-finish- 
ing required, patent restrictions, licensing requirements, and 
royalties before making decision on equipment selection. 


Blow Molding—with Injection Molding Machines, D.L. 
PETERS, J.N.SCOTT. Soc Plastics Engrs—J v 16 n 1 Jan 1960 
p 73-4. Most injection molders occasionally have idle machine 
time; blow molding technique employing existing injection 
molding machines offers substantial savings in capital invest- 
ment for plasticating equipment. 


Breakthrough in Mold-Making—HElectron-Erosion, F, 
JAQUES, J.SCHMIDT. Modern Plastics v 38 n 4 Dee 1960 p 
109-12, 114, 196-7. Electrical discharge machines being used 
to produce molds and dies of highly complex design and at 
levels of quality extremely difficult to achieve by conventional 
metal-cutting methods; blank metal work piece is made one 
of two electrodes between which electric are is struck. 


Classifying and Blending Moulding Powders, A.E.WIL- 
LIAMS. Rubber & Plastics Age v 41 n 1 Jan 1960 p 52-3, 
55. Survey of wood flour classification, sifting screens, air 
separation, control of particle size, and blending; with advent 
of ever finer particle sizes in molding powders use of air 
separation in place of sifting machines has advantage in that 
bigger throughputs can be attained. 


Cold Plunger Molding of Thermosets, A.M.HOWALD. Soc 
Plastics Engrs—J v 16 n 7 July 1960 p 720-1. Dlustrations 
and sequence of operation of automated plunger molding 
method developed primarily for glass fiber alkyd compounds 
as produced in extruded rope form; advantages over hot 
plunger molding; sprue losses are much less than for hot 
plunger molding. 


Compression and Transfer Molding, P.E.FINA. Plastics 
Technology v 6 n 6, 10 June 1960 p 48-9, Oct p 48-50. June: 
Important basic factors affecting molding pressures, and 
method most often employed in calculating substantial mold- 
ing pressures; factors affecting molding pressure determina- 
tion are basic unit pressure and total pressure area; deter- 
mination of initial molding pressure. Oct: Factors affecting 
tolerances include molding dies (metal used, mold design, mold 
construction, method of machining, post treatment of molding 
die), molding condition (pressure, mold temperature, pre- 
heating of molding compounds), molding techniques (maximum 
and minimum shrinkage) ; applicable test methods for molding 
compounds. 


Cost Comparison: Die-Cast Metal versus Molded Plastic 
Parts, R.L.GARDNER, D.A.HURST, J.F.WOODMAN. Soc 
Plastics Engrs—J v 15 n 11 Nov 1959 p 971-3. Preliminary 
surveys to determine to what extent particular types of 
plastics might offer practical advantages over die castings; 
plastics which were investigated are conventional acrylics, 
newer high-impact acrylics and polyesters; case studies con- 
ducted on: automotive instrument housing, window switch 
escutcheon, instrument overlay panel, truck fender ornament, 
and air deflector; results indicate that plastics can replace 
die castings when proper design principles are followed. 

Design Tips for Polyolefin Parts, J.N.SCOTT, J.V.SMITH, 
D.L.ALEXANDER. Modern Plastics v 37 n 10 June 1960 p 
120, 132, 135, 207; see also Soe Plastics Engrs—16th Annual 
Lech Conference v 6 paper n 19 Jan 1960 8 p. How to over- 
come molding defects in polyolefin parts through proper 
design; overcoming distortion through proper mold design, 
improved equipment, correct molding procedures and new 
resin developments; main difficulty with large flat sections; 
geometrical designs which improve rigidity and eliminate war- 
page; side wall designs; lips and edges; gate area. 

Designing Thermoforming Molds for Linear Polyethylene, 
R.DOYLE, D.E.ALLISON. Soe Plastics Engrs—J v 16 n 3 
Mar 1960 p 263-5; see also Soe Plastics Engrs—16th Annual 
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Tech Conference v 6 paper n 63 Jan 1960 6 p. Best thermo- 
forming molds for linear (0.96 density) polyethylene will 
feature aluminum construction for best heat transfer, chan- 
neling for efficient temperature control, moat for good vacuum 
seal, liberal radii to avoid excessive thinning and warvage, 
adequate side taper for easy part removal, maximum of 1:1 
draw ratio, smooth areas grit-blasted, plenty of small vacuum 
holes, and proper shrinkage allowance. 


Determination of Effect of Annealing on Residual Molding 
Stresses, L.B.ALLEN. Soc Plastics Engrs—J v 16 n 7 Julv 
1960 p 713-16. Method is direct measurement of residual 
stresses by use of brittle lacquers and can determine distribu- 
tion, direction, location, sequence and magnitude of strains; 
factors affecting accuracy of method; extent of stress pattern 
was markedly reduced if parts were annealed; major anneal- 
ing effect occurs in first 6-10 hr. 


Determining Unit Costs in Molding Plant, D.A.DEART.F. 
Plastics Technology v 6 n 9 Sept 1960 p 45-6, 72. With 
labor-cost increases occurring at accelerating pace, keening 
constant watch on actual manufacturing costs is of prime 
importance in molding industry; concurrent cost control is 
not too complicated if certain steps are taken at outset of 
production runs; procedure given to determine “actual unit- 
cost per dollar’’. 


Effect of Orientation on Physical Properties of Injection 
Moldings, G.B.JACKSON, R.L.BALLMAN. Soe Plastics Engrs 
—J v 16 n 10 Oct 1960 p 1147-52; see also Soe Plastics Engrs 
—16th Annual Tech Conference v 6 paper n 18 Jan 1960 6 p. 
Effect of fabricating (molding) conditions on orientation; ef- 
fect of orientation on mechanical properties of moldings; 
modulus level must be dependent on variables other than 
orientation ; this finding is in contrast with results on stretched 
polystyrene film by L.E.NIELSEN and R.BUCHDAHL which 
show modulus to increase with increasing orientation. 


Extrusion Blow Molding Techniques for Hieh Density Poly- 
olefins, R.DOYLE, D.E.PERRY, T.E.BRANSCUM. Soc Plastics 
Engrs—J v 16 n 6 June 1960 p 609-10, 612-14; see also Soc 
Plastics Engrs—16th Annual Tech Conference v 6 paper n 9 
Jan 1960 4 p. Blow molding with 0.96 density polyethylene 
homopolymer and 0.95 density ethylene/butene copolymer: 
information and suggestions concerning extruder, ‘‘T’’-head 
and dies, molds, platens, and cut-offs, control cabinet, stock 
temperature, mold temperature, blow pressure, and wall thick- 
ness. 


Fabricated (Built-Up) Molds, C.ZEHR. Plastics Technology 
v 6 n 3 Mar 1960 p 34-7. Molding low-bulk glass-reinforced 
polyester molding compounds under low pressures (500 psi 
average) in inexpensive fabricated molds similar to those 
commonly used in rubber industry; fabricated molds incorpo- 
rate relatively inexpensive and readily available materials such 
as mild steel, high-density aluminum jig and fixture plate, 
and flatground stock. 


For Lower Model Costs: Silicone Rubber Molds. Modern 
Plastics v 37 n 1 Sept 1959 p 94-5. Use of silicone-rubber 
molds for short-run models and prototypes; master pattern 
may be of plastic, wood, clay, ceramic, ete; curing agent 
is mixed with silicone rubber, pattern painted with mixture, 
placed in retaining box, and rubber mixture poured into boy; 
cure is at room temperature or with heat: mold used for 
epoxy casting; shrinkage is less than 0.2%; mold-release 
material is unnecessary. 


Formbarkeit und Erstarrung der Duroplaste, A.LUND- 
BORG. Kunststoffe v 50 n 4 Apr 1960 p 214-18. Moldabilitv 
and solidification of thermosets; experiments have led to 
method of controlling setting or hardening reaction during 
molding of thermosets so that solidification reaction proceeds 
according to normal distribution curve: in this way it is 
also possible to determine sharply defined values for molding 
conditions such as preheating time, pressure and temperature 
for every molding compound; method also enables direct 
comparison between different types of molding compounds. 


Galvanoplastisch hergestellte Hartnickel-Formen fuer die 
Kunststoffverarbetiung, P.SPIRO. Kunststoffe v 50 n 3 Mar 
1960 p 191-4. Galvanoplastically produced hard nickel molds 
for plastics processing; reasons for choosing hard nickel as 
internal surface of mold and hard copper as support, each 
having respective hardness of 48 and 30 R. 


How to Engineer Plastic Appliance Part. O.E.SKELTON, 
C.F.ABRESCH, F.D.DEXTER, W.H.FARRELL. Modern Plas- 
tics v 38 n 1 Sept 1960 p 97-100, 191. Debate hetween molder, 
designer, materials maker, and Underwriters’ Laboratories ; 
failures caused by improper material selection, improper part 
design; resin formulator must be part of discussions between 
design engineer and fabricator at development stage; better 
basis for communication between all interested parties is 
needed; policy of Underwriters’ Laboratories concerning use 
of thermoplastic material. 

How to Specify Molded Plastics Parts, R.L.MILLER. Matls 
in Design Eng v 51 n 1 Jan 1960 p 94-7. Specifications cover- 
ing base resin, part design and performance; molded thermo- 
plastics discussed specifically but same approach is applicable 
to specifying molded thermosetting materials, with some dif- 
ferences in particulars. 
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Injection Machines of the World. Brit Plastics v 33 n 7 
July 1960 p 285-330. Illustrated tabulation of over 300 specifi- 
cations incorporating products of 61 firms from 11 countries: 
does not completely cover all available machines, because of 
total number of specifications, and because some completed 
machines have not yet been thoroughly tested; names and 
addresses of other companies manufacturing injection molding 
equipment are listed without machine data. 


Injection Molding, R.H.HOEHN. Plastics Technology v 5 
n 12 Dec 1959 p 62-3, v 6 n 2, 6 Feb 1960 p 66, 69, June 
p 50-1. Dee 1959: Mold finishes for polyolefins; summary of 
surface treatment methods in common usage include those for: 
chrome plated, vapor-honed, sand-blasting, die-engraves, and 
photo-are engraved surfaces. Feb 1960: Collecting and evaluat- 
ing various approaches to hot runner molding; benefits are: 
attain maximum efficiency in utilization of molding machine 
heating chambers, eliminate runners to attain fully automated 
and optimum-timed molding cycle, create additional mold 
space, and obtain greater effective injection pressure in mold 
cavity. June: With proper venting and proper gating, it is 
possible to eliminate secondary operations, speed up produc- 
tion, and cut wall thicknesses in many cases; mold that is well 
vented will produce part having minimum number of strains, 
adding greatly to strength of molded piece. 


Injection Molding: Rheological Interpretation, R.L.BALL- 
MAN, H.L.TOOR. Modern Plastics v 37 n 1, 2 Sept 1959 
p 105-8, 111, 188, 190, 192, Oct p 115-16, 119-21, 124, 214, 216. 
Sept: Study of basic problem, filling cold cavity with hot 
non-Newtonian fluid. Oct: Rheological constants for poly- 
styrene; equation relating velocity and time; results valid 
for cavities of constant cross section, probably not valid with 
varying cross section; experimental velocity decreases faster 
than isothermal velocity, probably caused by heat transfer 
in die. 

Injection Molding—Variations on Hot-Runner Molding, R.H. 
HOEHN. Plastics Technology v 6 n 4 Apr 1960 p 55. Methods 
of utilizing hot runner design features; temperature control 
at gate is chief problem; three methods: completely sprue-less 
molding (resin maintained at moldable temperatures up to 
gate orifice), multiple nozzles with individually-served cavities 
(useful for molding tubular objects or parts with hole), and 
multiple nozzles (useful for multiple cavities in molds that 
also are physically large). 


Injection Moulding of Acetal Resin, G.F.C.BARRETT. Brit 
Plastics v 33 n 7 July 1960 p 279-81. Survey of basic material 
characteristics, equipment and estimating, mold design, mold- 
ing operation, and annealing; acetal resins, because of their 
mechanical properties, are competitive with metals for certain 
engineering applications; tolerances can be achieved similar 
to those allowed in production of pressure die castings. 

Injection Moulding of High Density Polythene, D.G.BRIERS, 
D.BURGESS. Brit Plastics v 33 n 3, 4 Mar 1960 p 100-8, Apr 
p 154-8. Mar: Principles of mold design; important factors 
are positioning and arrangement of temperature control chan- 
nels, layout of cavities and runners, location of gates and gate 
sizes, air venting of cavities, ejection of molding, high shrink- 
age characteristics of material. Apr: Molding techniques, 
including injection temperature and cylinder heating, injec- 
tion pressure, speed and time, mold temperature; injection 
molding problems. 


Large Reinforced Plastic Molds. E.P.WEAVER. Soc Plastics 
Engrs—J v 16 n 2 Feb 1960 p 187-8. Check list to be followed 
in making large plastic molds; some of more prevalent errors 
and their causes; molding check list; materials of construc- 
tion and total amounts; reinforcement preparation; method 
of layup; bracing. 


Large-Size Objects with Low-Cost Tooling. Modern Plastics 
v 87 n 7 Mar 1960 p 86-7, 181-2. Introduction of Engel proc- 
ess to United States, for polyethylene (high- and low-density) 
and other thermoplastics; technique involves fusing of finely 
powdered resins in sheet steel molds without use of pressure; 
applications include pleasure boats, milk cans, multi-trip car- 
boys, semi-rigid liners for tanks, tote boxes, carts and portable 
tanks, general-purpose tanks. 


Low Pressure Injection Molding, G.COOPER. Soc Plastics 
Engrs—J v 15 n 11 Nov 1959 p 966-7. Low pressure injection 
or “extrusion molding” offers advantages in producing very 
uniform melt; heating of thermoplastic materials by internal 
friction is most effective method of producing uniform melt; 
description of Foster Wucher machine which is high speed 
4-in. extruder fitted with electromagnetic clutch to disengage 
drive in between filling series of 10 molds. 


Maintenance of Compression and Transfer Molding Equip- 
ment. Soc Plastics Engrs—J v 16 n 7 July 1960 p 682-6. 
Suggestions concerning initial installation, starting procedure, 
preventive maintenance during operation, hydraulic main- 
tenance, electrical maintenance, maintenance of auxiliary 
equipment; maintenance system for pinpointing causes of 
down time; check list for compression and transfer molders; 
“trouble shooting’? hydraulic system. 


Maintenance of Injection Molding Equipment, C.P.HUM- 
PHREY. Soe Plastics Engrs—J v 16 n 6 June 1960 p 599-602. 
Preventive maintenance starts with initial installation and 
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test procedure; suggestions concerning electrical connections, 
water-cooling connections, and easy accessibility to panel doors, 
maintenance logbook, timer on machines, oil tanks; mainte- 
nance of hydraulic system, electrical system, lubrication, 
molds, and auxiliary equipment; maintenance check-list for 
injection molding machines. 


Manufacture of Large Reinforced Plastic Molds for Hand 
Layup, E.P.WEAVER. Soc Plastics Engrs—16th Annual Tech 
Conference v 6 paper n 17 Jan 1960 2 p. Methods which 
would be of assistance in mold making; requirements for 
planning, engineering, and patternmaking; part requirements ; 
production requirements; check lists and schedules; pitfalls; 
materials of construction and total amounts; reinforcement 
preparation; method of layup; bracing. 


Matching Injection Molding Equipment, G.B. THAYER. Plas- 
tics Technology v 6 n 5 May 1960 p 56-60. Examples of 
equipment combinations; six major equipment groups: quan- 
tity control for mold filling, anticipatory temperature control, 
mold temperature controllers, scrap grinders, hopper loaders, 
dryers, and drying ovens, and specialized types of heating 
eylinders; definite plan for matching injection molding equip- 
ment is important in molding plant. 


Measurement of Flow of Thermosetting Molding Compound, 
K.ITO. J Applied Polymer Science v 2 n 6 Nov-Dee 1959 p 
322-7. Extrusion rheometer, suggested by author, is used 
for relative measurement of flow of thermosetting molding 
compounds in curing process which is more complicated and 
dificult to measure than that of thermoplastics; influences 
of time-aging effect and various fillers on flow of thermo- 
setting molding compound are examined. 28 refs. 


Melt Extractor Moves Into New Role—Preplastication, <A. 
SPAAK. Modern Plastics v 38 n 2 Oct 1960 p 107-10, 198-9. 
New preplasticating injection system can be used to increase 
production rate and part quality; advantages include higher 
production rates, better pressure and temperature control at 
lower levels, reduction of internal stresses, better dimensional 
and shot weight control, and improved surface finish. 


Melt Index Equivalent—New Flow Parameter, R.J.MAR- 
TINOVICH, P.J.BOEKE, R.A.McCORD. Soc Plastics Engrs 
—J v 16 n 12 Dee 1960 p 1335-8. Processability, as well as 
other properties, are not only dependent on molecular weight 
but also on type of molecular weight distribution ; melt index 
on standard curve corresponding to flow index of material in 
question is designated as its melt index equivalent; melt 
index equivalent, with melt index should provide suitable 
eriterion for polymer performance. 


Method for Determination of Effect of Annealing on Re- 
sidual Molding Stresses, L.B.ALLEN. Soe Plastics Engrs—16th 
Annual Tech Conference v 6 paper n 14 Jan 1960 3 p. Method 
of determining residual stresses which has been used for many 
years in equipment design and structural design utilizing 
metals; its extension to plastic parts and determination of 


annealing effects is sufficiently novel to warrant further in- 
vestigation, 


Modernization Program for Thermosetting Plasties Equip- 
ment, E.G.GRENINGER. Soe Plastics Engrs—J v 16 n 3 Mar 
1960 p 285-6. What compression molders can do to automate 
and mechanize their plants at reasonable cost; five principal 
areas which affect cost of molded items are: molding opera- 
tion, finishing operation, quality control, packing operation, 
and material handling. 


Modified Alkyd Molding Compounds, J.J.MOYLAN, P.D. 
SULLIVAN. Soc Plastics Engrs—16th Annual Tech Con- 
ference v 6 paper n 35 Jan 1960 8 p. New properties of 
alkyd-type molding compounds have been made possible through 
use of improved resins which possess outstanding resistance 
to hydrolysis and still maintain satisfactory cure cycles; 
typical expected applications are encapsulated electronic com- 
ponents, _terminal strips, connectors, and switchgear where 
combination of high productive rates and exceptional proper- 
ties show basic advantage over existing materials. 


Mold Design for Improved Cycling, J.W.MIGHTON, L.W. 
MEYER, R.L.BEESLEY. Soe Plastics Engrs—J v 16 n 2 
Feb 1960 p 183-6. Three hot nozzle insulation techniques and 
three new mold cooling techniques; semi-insulated, fully 
insulated, and internally heated nozzles; furnace brazing to 
include cooling lines; cooling collapsible cores; high con- 
ductivity rods for core cooling. 


Molded RP Case for Portable TV Set. Modern Plastics v 38 
n 1 Sept 1960 p 104-7, 205, 207. Television set maker reduced 
tool cost from $40,000 to $10,000 by using molded reinforced 
plastic case around which ABS sheet is directly thermoformed 
and cemented in single operation, reinforced plastic case 
constituting sheet-forming mold; case ean be molded in one 
piece for close fit over back of set. 


Moldmaking & Tooling, M.WOHLLEBEN. Plastics Tech- 
nology v6n3 Mar 1960 p 47, 49. Complexity of mold surface 
finishes and their components; technical terms recognized by 
American Standards ; mold surface may be produced by ecast- 
ing, blasting, housing, plating, burnishing, and polishing ; 
roughness and waviness; lay; flaws; micro-inches: RMS 
(Root Mean Square average) ; high polish. , 
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Multiple Level Injection Molding, E.J.CSASZAR, T.SAU- 
LINO. Soe Plastics Engrs— J v 16 n 9 Sept 1960 p 1009-10. 
System of injection molding which permits doubling of cavities 
in given clamping area by having two levels of molding 
occurring at same time with same cycle; restricted to shallow 
lightweight articles; suitable for molding coat hangers, forks, 
spoons, platters, trays, housewares, eontainers, covers, fit- 
ments, aerosol caps, toys, frames, ete. 


Orientation in Injection Molding, R.L.BALLMAN, H.L. 
TOOR. Modern Plastics v 38 n 2 Oct 1960 p 113-14, 117, 120-2, 
124, 205-7. How polymer flows through cooled channel; de- 
scription is consistent with birefringence patterns observed 
on simple injection molded polystyrene specimens, and effect 
of several process variables on molding orientation. 


Overcoming Sinkage and Voids in Thick-Section Mouldings, 
K.R.LAWRENCEH, P.B.WRIGHT. Brit Plastics v 33 n 2 Feb 
1960 p 66-9. Production of thick section moldings from poly- 
styrene by conventional h-p and I-p injection techniques, 
and from nylon by h-p injection molding; nylon volume change 
compensated by forcing further melt into mold as molding 
solidifies; polystyrene volume change compensated by filling 
mole pucaly under high pressure, so forcing enough polymer 
into mold. 


Precision Geometrical Blending in Molds for Plastic Parts, 
W.D.EVANS. Soc Plastics Engrs—16th Annual Tech Con- 
ference v 6 paper n 60 Jan 1960 3 p. Transition elements in 
which general shape of one portion of part is in state of 
change to another portion of same part are known as 
“blends’’; these occur in many molds; examination of polar 
coordinate blend, which is transition along round corner 
path; other uses for blends in parts. 


Preform Hardness vs R.F. Preheat Time and Temperature 
of Phenolic Molding Materials, E.W.VAILL. Soc Plastics 
Engrs—16th Annual Tech Conference vy 6 paper n 32 Jan 
1960 3 p; see also Soc Plastics Engrs—J v 16 n 4 Apr 1960 
p 413-16. Correlation in chart form, Durometer hardness of 
preforms of phenolic molding materials with radio frequency 
preheat time and temperature for following materials: gen- 
eral-purpose, woodflour-filled; medium-impact, cotton-flock 
filled: and heat-resistant, mineral-filled phenolic compounds; 
recommended Durometer hardness of preforms for lower 
rejects and higher productivity. 


Problems and Trends in Injection Moulding, E.G.FISHER, 
W.A.MASLEN. Brit Plastics v 33 n 7 July 1960 p 276-8. 
Design trends in equipment, resulting from attempts to 
overcome problems associated with injection molding; ad- 
vantages of screw plasticizing units; parallel coaxial disks 
as plasticizer for injection molding machine; applications of 
rotary mold principle; design and construction of molds. 


PT’s Classified List of Auxiliary Equipment for Injection 
Molding. Plastics Technology v 6 n 5 May 1960 p 65-9. Names 
and addresses of firms selling blenders, conveyors, dicers, 
choppers, dryers, heaters, heating cylinders, hydraulic systems, 
indicators, mixers, mold chillers, mold heating, ovens, regula- 
tors, and other equipment. 


PT’s Comparative Data on 1960 Blow-Molding Machines. 
Plastics Technology v 6 n 9 Sept 1960 p 63-5. Characteristics 
tabulated for 46 models of 17 manufacturers. 


PT’s Comparative Data on 1960 Injection Molding Machines. 
Plastics Technology v 6 n 5 May 1960 p 61-4. Tabulation of 
data for machines made by 14 manufacturers. 


Radio Frequency Heating in Plastics Industry, C.E.TIBBS. 
Beama J v 66 n 4 Nov 1959 p 144-7. How application of r-f 
heating contributes to speeding up molding processes by reduc- 
ing cure time and increasing mold temperatures; dielectric 
welding of thermoplastic materials; specialized packing tech- 
niques. 


Reciprocating Screw Injection Machine, J.G.FULLER. Mod- 
ern Plastics v 37 n 8 Apr 1960 p 110, 112. Experiences of 
United States molder with one of new screw-piston injection 
machines; injection cylinder is fitted with screw ; screw doubles 
as plunger and in addition to feeding plastic pellets forward 
into heating zones, it moves backward and forward to bring 
effective pressure on softened plastic and inject it into mold 
cavities; advantages over conventional injection equipment. 


Schwindung und Nachschwindung von Melaminharzpress- 
massen, W.BAUER, W.GRUBER. Kunststoffe v 49 n 6 June 
1959 p 297-300. Shrinkage and post shrinkage of melamine 
molding compositions; shrinkage characteristics compared 
with those of phenolics; measuring apparatus to determine 
dimensional changes during compression molding; mechanics 
and chemistry; total mean post shrinkage in all directions 
about 1.5%. 


Significant Flow Properties of Thermoplasties, L.B.RYDER. 
Plastics Technology v 6 n 2 Feb 1960 p 35-9. Viscosity-shear 
rate-temperature curves for cellulose acetate, cellulose pro- 
pionate, and linear polyethylene molding powders; use in 
explaining or predicting extrusion or molding behavior ; when 
these curves are not available, very rapid flow characteriza- 
tion can: be made by measuring flow rate through melt index 
machine at different piston loadings. 


PLASTICS—Continued 


Single Cavity Compression Mold Dies. Can Metalworking 
v 22 n 11 Nov 1959 p 28-9. Design of simple, single cavity 
molding compression dies for producing plastic products de- 
scribed ; factors such as mold taper, shrinkage allowance, core 
practice and problems associated with threaded parts discussed. 


_ Some Causes and Cures of Splash Defects in Acrylic Mold- 
ing, S.E.GIRAGOSIAN, G.G.FREYGANG. Soc Plastics Engrs 
—1l16th Annual Tech Conference v 6 paper n 44 Jan 1960 3 p. 
Defect termed “splash”, also frequently known as splay or 
silver streaking, comes from not one, but at least three 
different causes; defect is produced when volatile material is 
released from moving front of plastic melt as it fills mold; 
remedies found to be effective for air splash, splash from 
thermal decomposition, and moisture splash. 


Some Mold Fill Time Considerations, G.B.THAYER. Soc 
Plastics Engrs—J v 16 n 9 Sept 1960 p 1021-2. Trends in 
injection molding field are toward faster filling time and 
faster cycling time; physical properties of parts molded by 
high speed filling are usually improved considerably, and 
are more consistent from one part to another; high speed 
mold filling requires sharp control of quantity of material 
which is forced into mold. 


Spark Erosion Machining of Mold Cavities, K.BIRCH. 
Soe Plastics Engrs—J v 16 n 12 Dee 1960 p 1311-12. Spark 
erosion machining applicable to plastics molds with fine detail 
in their cavities, sharp corners and awkward contours; method 
can machine die steels and carbides, no matter what degree 
of hardness; production of tunnel gates, ejector pin holes, 
core pin holes; restoring engraving. 


Thermal Consideration in Mold Design, W.J.B.STOKES. 
Soc Plastics Engrs—16th Annual Tech Conference v 6 paper 
n 61 Jan 1960 3 p; see also Soe Plastics Engrs—J v 16 n 4 
Apr 1960 p 417-19. Problems of heat conductance and insula- 
tion in h-p molding equipment relative to obtaining molded 
pieces free from strength and dimensional stability defects 
are considered; it is shown that hard copper, produced by 
special electroplating techniques, can be used satisfactorily 
in and around cavity area of injection molds and in other 
areas for thermoplastic and thermoset molds. 


To Mold or to Machine, That Is Question, G.C.CARLYON. 
Modern Plastics v 88 n 2 Oct 1960 p 90-2, 185. Contour of 
part and size of run usually determine user’s choice between 
molding and fabricating plastic component; costs of five 
actual products show where break-even point lies and how it 
varies from part to part; recommended minimum economic 
molding runs for various types of parts. 


Tolerances in Moldmaking, E.J.CSASZAR. Soc Plastics 
Engrs—J v 16 n 6 June 1960 p 607. Tolerances that are 
applied to those portions of mold that govern dimensions of 
part to be molded; at least four variables that affect molded 
part dimension: mold dimension, geometry of part, shrinkage 
of material used, conditions of molding; close tolerances are 
costly in mold construction and should not be indicated unless 
needed. 


Vergleich zwischen Kolben- und Schneckenzylinder von 
Kunststoff-Spritzgussmaschinen, H.GOLLER. Kunststoffe v 49 
n 10 Oct 1959 p 531-42. Comparison of plunger and screw- 
cylinders of injection molding machines; construction, physi- 
cal laws and basic functions of two types of cylinders; flow 
characteristic in plunger cylinder permits neither thermal 
nor mechanical mixing; physical superiority of screw cylinder 
in plasticizing capacity, melt quality, thermal homogeneity ; 
relation to rheological duration, impurities, solid state. 


VHF Pyreheating for Thermosetting Molding, J.F.TREM- 
BLEY. Soe Plastics Engrs—J v 15 n 7 July 1959 p 548-5. 
Preheater ratings based on gp phenolic to 240-250 F in 60 
sec are obsolete; average preheat must be effected in 30-40 
sec or less to prevent precure; improved equipment operates at 
70-100 me, high RF voltages; it is possible to preheat ma- 
terials to 270-320 F, successfully compression and plunger 
mold, with reduced cycle time. 


What Plastics Engineer Should Look for when Planning to 
Buy Auxiliary Equipment for Compression and/or Transfer 
Molding, E.W.VAILL. Plastics Technology v 6 n 2 Feb 1960 
p 46-9. Step-by-step review of complete molding process point- 
ing out considerations in selection of auxiliary equipment ; 
equipment includes power lift truck, screw type conveyor, 
preforming presses, drier, heater, Durometer ‘“‘D” scale tester, 


pyrometer, tumbling equipment, high speed cloth buffing 
wheels. 
Zwei-Reihen-Spritzgusswerkzeuge fuer lange rohrfoermige 


Teile, H.GASTROW. Kunststoffe v 50 n 4 Apr 1960 p 259-60. 
Two row injection mold for production of long, tubelike 
molded parts; tube-like parts are ejected in direction of open- 
ing movement; automatic ejection is accomplished with aid 
of ejectors operated by springs. 


Molds. See Plastics—Molding. 

Nylon. See Nylon—Molded; Plastics—Extrusion ; Plastics— 
Testing. 

Oxiron. See Plastics—Hpoxy. 

Painting. See Plastics—Finishing. 
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Permeability. Geraet Messung der Durchlaessigkeit von Kunst- 
stoff-Folien fuer feuchte Gase, N.BUCHNER, G.SCHRICKER. 
Kunststoffe v 50 n 3 Mar 1960 p_ 156-62. Instrument for 
measuring permeability of plastics sheeting to humid gases; 
new instrument measures gas permeability of plastics film 
and sheeting and coated papers if relative humidity of gas is 
known. 


New Calibration Technique for Gas Transmission Measuring 
Apparatus, T.McAVOY. ASTM—Bul n 243 Jan 1960 p 52-4. It 
is contended that calibration method specified in ASTM 
method of test for measuring gas transmission rate of plastic 
sheeting is not as accurate as it could be; method is proposed 
for improving accuracy, which uses compressive loads that 
simulate conditions during experimental transmission tests 
and uses same laws for calibrating apparatus that are used 
to ealculate experimental results. 


Permeability of Chlorotrifluoroethylene Polymers, A.W. 
MYERS, V.TAMMELA, V.STANNETT, M.SZWARC. Modern 
Plastics v 37 n 10 June 1960 p 139-40, 142, 145, 211. Perme- 
ability of number of modifications of chlorotrifluoroethylene 
polymers to gases (Nz, Oz, and COz) and vapors (water and 
methanol) has been investigated; sharp reduction in perme- 
ability constant results from crystallization; plasticized film 
is many times more permeable than unplasticized; increasing 
copolymerization first increases Po and then begins to decrease 
2 A 


Theorie der Gasdurchlaessigkeit von Kunststoff-Folien, N. 
BUCHNER. Kunststoffe v 49 n 8 Aug 1959 p 401-6. Theory of 
gas permeability of plastics film and sheeting; critical litera- 
ture survey; diffusion of gases through all types of plastic 
sheeting takes place by means of “solution diffusion”; possi- 
bility of gas passing in gaseous or adsorbed state through 
microscopic pores can thus be discounted; plastic film and 
sheeting in usual thicknesses must be regarded as nonporous ; 
laws of “solution diffusion” are stated and discussed. 


Phenolic. Advances in Phenolic Materials and Processes During 
1959, A.P.LANDALL. Plastics Technology v 6 n 7 July 1960 
p 41, 43. Use in missile and rocket fields may grow to large 
volume application; cure cycles improved through better un- 
derstanding and _ better utilization of electronic preheat; 
phenolic industry has become industry of special-purpose ma- 
terials. 


Polyamide. FEigenschaften, chemischer Aufbau und Khristallini- 
taet von Polyamid-Kunststoffen, AAMUELLER, R.PFLUEGER, 
Kunststoffe v 50 n 4 Apr 1960 p 203-13. Properties, chemical 
structure and crystallinity of polyamide plastics; tabulation 
of chemical composition, monomers, starting products, and 
trade names of most important polyamide plastics, including 
10 polyamides and 7 mixed polyamides. 


Polycarbonates. Cold-Formed Polycarbonate Resin—Properties 
and Applications, G.GGRUENWALD. Modern Plastics v 38 n 1 
Sept 1960 p 137-40, 148-4, 225. Processing techniques, physical 
properties of finished product, and areas of application; poly- 
carbonate resin can be cold-formed in much same way as 
copper, brass, aluminum, steel; potential applications in cold 
forming include upsetting extruded rod, surface peening, 
bending plastic sheet in both directions to dissipate stresses, 
drawing tubing to improve properties. 


Polyesters of Carbonic Acid, H.SCHNELL. Plastics Inst— 
Trans v 28 n 75 June 1960 p 143-50 (discussion) 150-2. Poten- 
tial uses of technically available polycarbonate from bisphenol 
A include electrical components, household appliances, com- 
ponents used in mechanical and lighting engineering, pack- 
aging materials (particularly for pharmaceuticals and medi- 
cinal products) and phonograph records; starting materials 
ait production processes; properties of polycarbonates. 21 
refs. 


Recent Experience with Polycarbonates, H.W.STREIB. Brit 
Plastics v 33 n 9 Sept 1960 p 406-9. Polyearbonates show 
certain similarity to behavior of metals; within normal tem- 
perature range, no creep is encountered until high tensile and 
compressive stresses are applied, and even then to small extent 
only; applications include animal breeding cages, lid for au- 
tomatic milking machine, milk churn, pipe. 


Polyester. See also Plastics—Film; Plasties—Molding; Plastics 
-Polyearbonates ; Plastics—Reinforced; Polymers. 


Isophthalic Polyester Resins, R.E.PARK. Soe Plastics Engrs 

J v 16 n 6 June 1960 p 641-3; see also Soe Plastics Engrs 

-16th Annual Tech Conference v 6 Jan 1960 7 p. Applica- 
tions include automotive body parts, auto body putty, and 
boats; isophthalic permits greater degree of strength ‘at ele- 
vated temperatures compared to standard phthalic resin with 
same flexibility; for auto putty resins, decided improvement 
in flexural, tensile strength, elongation and heat distortion is 
noted for isophthalic resin. 


Videne—Polyester Laminating and 
TAYLOR. ASME—Paper 59-A-316 for meeting Nov 29-Dec 4 
1959 4 p. Thermoplastic film is water clear, unoriented 
amorphous, and nonerystallizing; it is linear copolyester and 
is produced by extrusion methods in widths up to 56 in. and 
in thicknesses from 200-750 gage in gloss, delustered or opaque 
colors; outstanding abrasion resistance, high strength and 


Surfacing Film, C.wW. 


PLASTICS—Continued ; 
hardness, good optical and electrical properties and resistance 
to gaseous permeability, and service temperature range of —40 
to 200. 

Polyethylene. See also Ammunition; Containers— Plastics ; 
Electric Insulating Materials—Plastics ; Joints; Nuclear Re- 
actors—Shielding; Packaging Materials—Plastics ; Paper 
Manufacture—Coating; Pipe, Plastic; Plastics—Creep ; Plas- 
ties—Extrusion; Plasties—Film; Plasties—Irradiation ; Plas- 
ties—Molding; Plastics—Testing; Polymers; Protective Coat- 
ings—Plastics. 

Analysis of Injection Mold Filling of Polyethylene, R.B. 
STAUB. Soe Plastics Engrs—16th Annual Tech Conference 
v 6 paper n 21 Jan 1960 6 p; see also Soe Plastics Engrs—J 
v 16 n 4 Apr 1960 p 429-34. Simplified analysis of mold 
filling; effects of mold dimensions, mold fill-out patterns, 
process variables, and certain material variables on mold- 
filling behavior of polyethylene; special mold had _ provision 
for strain gage pressure transducer; existing flow theory can 
be applied to provide rather simplified analysis of injection 
mold filling of polyethylene. 

Das Polyaethylen auf dem Spritzgussgebiet, H.H.SCHOEN- 
BORN. Kunststoffe v 49 n 10 Oct 1959 p 569-75. Polyethylene 
in injection molding; large number of polyethylene types are 
now available to injection molder; applications are determined 
by properties of various types; technique of injection mold- 
ing as applied to polyethylene; differences between this and 
injection molding of other materials, notably polystyrene are 
pointed out. 


Dynamic Mechanical Properties of Polyethylene from 25 to 
150 C, E.R.FITZGERALD, M.T.WATSON. Acoustical Soc 
America—J v 32 n 5 May 1960 p 584-98. Experimental study 
of effects of molecular weight distributions on dynamic shear 
compliance of polyethylenes at 10 to 150 C and from 25 to 
2500 eps; sudden increase in compliance occurs at all fre- 
quencies at melting temperatures; sharp resonance dispersion 
noted in one sample at 3600 eps. 


Effect of Hydrostatic Pressure on Polyethylene Melt Rhe- 
ology, R.F.WESTOVER. Soe Plastics Engrs—16th Annual 
Tech Conference v 6 paper n 80 Jan 1960 5 p. Rheometer was 
designed and constructed to study so-called capillary flow 
behavior of polymers; differential pressure is applied after 
sample polymer has been temperature and pressure equili- 
brated; increase in pressure at entrance to extruder die or 
mold gate can result in decrease in flow rate because of large 
increase in apparent viscosity with increase in pressure. 


Effect of Molding Conditions on Physical Properties of 
Polyethylene, W.T.WICKHAM, Jr., W.A.DUNLAP, P.-.J. 
MEERKS. Soc Plastics Engrs—16th Annual Tech Conference 
v 6 paper n 46 Jan 1960 5 p. Study of part failure due to 
dominant internal or molded-in stresses; two molds were 
used for this study: dumbbell-shaped tensile bar mold and 
new design; all samples were prepared using 0.926 density, 
melt index 20 polyethylene (Dow Polyethylene 990M) ; weak- 
ness of polyethylene molding in tensile found to be primarily 
dependent on cooling rate. 


Effect of Molecular Weight Distribution on Flow Properties 
of Polyethylene, D.R.MILLS, G.E.MOORE, D.W.PUGH. Soc 
Plastics Engrs—16th Annual Tech Conference v 6 paper n 4 
Jan 1960 10 p. Non-Newtonian flow behavior of polyethylene 
has been investigated with respect to effects of molecular 
weight and molecular-weight distribution; flow properties 
were determined in gas-activated, capillary viscometer; in- 
creased molecular-weight distribution yields polyethylene with 
flow properties more sensitive to pressure and less sensitive 
to temperature. 


Effect of Second Crystalline Modification in Polyethylene on 
X-Ray Crystallinity Measurements, E.P.SERJEANT. Nature 
(Lond) v 186 n 4729 June 18 1960 p 962-3. Assumption, that 
second crystalline modification also occurs in solid poly- 
ethylene subjected to severe mechanical treatment, explains 
certain anomalies in density and crystallinity data. 


Effects of Thermal History on Some Properties of Poly- 
ethylene, J.B.HOWARD, W.M.MARTIN. Soe Plastics Engrs— 
16th Annual Tech Conference v 6 paper n 31 Jan 1960 6 1 or 
see also Soe Plastics Engrs—J v 16 n 4 Apr 1960 p 407-12. 
Efficiency of Birks and Rudin technique in eradicating con- 
sequences of prior thermal history is examined using environ- 
mental stress-crack (ESC) test of ASTM Designation: D1693- 
59T as sensitive criterion of effectiveness; effects on environ- 
mental cracking, density, and low-temperature brittleness of 


broader range of conditions, including extremes of slow- and 
shock-cooling. 


Environmental Stress Rupture of Polyethylene, L.L. 
LANDER. Soe Plastics Engrs—16th Annual Tech Conference 
v 6 paper n tf Jan 1960 4 p. Tests to determine effects of melt 
index on their environmental stress rupture life were made 
on five low density polyethylenes, three 0.950 density poly- 
ethylenes, three samples of 0.960 density polyethylene; con- 


stant stress type of environmental test is found to be more 
fundamental test. 


Ethylene-Butene Copolymers, 


J.E.PRITC 
McGLAMERY, P.J.BOEKE. Brit eats T pay eas 


Plastics v 88 n 2 Feb 
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1960 p 58-61. Physical properties of various melt index types 
in copolymer series are compared with those of 0.96 density 
ethylene homopolymers ; copolymers are distinguished by ex- 
ceptional resistance to environmental stress cracking and 
show somewhat higher elongation but have slightly lower 
tensile strength and stiffness; applications include detergent 
bottles, wire and cable coating, film, injection molding, fibers. 


Ethylene Copolymers, J.E.PRITCHARD, R.J.MARTINO- 
VICH, P.J.BOEKE. Plastics Technology v 6 n 10 Oct 1960 p 
31-5. Ethylene copolymers are made by copolymerization of 
ethylene with 1-butene; copolymer resins offer excellent en- 
vironmental and thermal stress-cracking resistance plus long 
term load-bearing ability; physical properties of various types 
of copolymers now available; low melt index, extrusion grade 
resin used in detergent bottles, wire and cable, fiber, and 
pipe. 

Factors Affecting Toughness, Serviceability of High Density 
Polyethylene Items, D.M.JJONES, J.N.SCOTT, P.J.BOEKE. 
Soe Plastics Engrs—16th Annual Tech Conference v 6 paper 
n 45 Jan 1960 2 p. Results of comprehensive study of correct 
molding practices; using 12 oz HPM machine, typical house- 
ware item, 11 in. salad bowl, was produced from 0.96 density, 
5.0 melt index polyethylene resin; toughness and durability 
are directly related to mold temperature, precise control of 
injection time and feed, stock temperature and melt uniform- 
ity, gate area design. 


Feed-Screw Design for Extruding Rigid Polyethylene, W. 
MUNDY, A.L.WALTERS. Plastics Technology v 6 n 7 July 
1960 p 39-40. Series of experiments with 414 in. extruder at 
three screw speeds and three channel depths in metering 
section; as channel depth increases, ability to mix as well as 
to melt polymer (by friction) decreases. 


Fusion of Polymer Networks Formed from Linear Poly- 
ethylene: Effect of Intermolecular Order, L.MANDELKERN, 
D.E.ROBERTS, J.C.HALPIN, F.P.PRICE. Am Chem Soc—J v 
82 n 1 Jan 5 1960 p 46-53. Specimens of linear polyethylene 
have been crosslinked at variety of temperatures both above 
and below melting point by either high energy electrons or by 
oe: in general, two types of radiation give same 
results. 


High-Clarity Blown Polyethylene Film, J.PILARO, R. 
KREMER. Modern Plastics v 37 n 10 June 1960 p 115-17, 206. 
Method for improving optical properties of blown polyethylene 
film by using tubular annealing chamber has been studied; 
theory of technique; details of construction and positioning 
of annealing chamber; how annealing chamber affects resins 
of various melt indices and densities at various retention 
times; limitations of technique. 


Hong Kong’s Plastic Flowers Industry. Rubber & Plastics 
Age v 41 n 6 June 1960 p 640-1, including color plate. 65 
factories engaged in manufacture of polyethylene flowers in 
Hong Kong; some of latest varieties have PVC petals; used 
by large hotels, restaurants, exhibitions, offices, shops and 
other public buildings and on graves; many of these artificial 
flowers are delicately scented. 


Insert Molding With High Density Polyethylene, W.L. 
PRICE, W.A.HUNTER. Soc Plastics Engrs—16th Annual 
Tech Conference v 6 paper n 20 Jan 1960 4 p; see also Soc 
Plastics Engrs—J v 16 n 7 July 1960 p 697-700. Suscepti- 
bility of polyethylene to cracking under certain conditions 
when inserts are used studied by testing molded parts under 
two conditions known to facilitate cracking; thermal stress 
eracking, described as cracking after prolonged exposure to 
high temperature, and environmental stress cracking, de- 
gradation of material caused by surface active chemicals; 
superiority of ethylene-butene-l copolymer. 


Linear Polyethylene Packaging Film, W.L.FAWCETT. Rub- 
ber & Plastics Age v 40 n 9 Sept 1959 p 955-8. Survey of 
blown-tubing and flat-die methods; advantages of linear poly- 
ethylene are that it is excellent water vapor barrier, good 
for fats and oils, and that it has tensile strength at least 
twice that of other polyethylene films; stiffness, friction 
coefficient, and nonblocking characteristics facilitate packag- 
ing use; packaging machines and sealing equipment discussed ; 
largest field of application is free wraps, and overwraps. 


Linear Polyethylene Via Phillips Process, J.B.BACON. 
Chem Eng v 67 n 7 Apr 4 1960 p 110-13. Features of Phillips 
Chemical Co’s 75 million Ib/yr polyolefin plant at Houston, 
Tex; l-p process for linear polyethylene and polyethylene with 
butene-l copolymer; use of preformed solid catalyst— 
chromium oxide on silica-alumina base; l-p polyolefins are 
harder, less permeable, higher-melting and of higher density 
than h-p polymers; flowsheet. 


Low Angle X-Ray Diffraction of Fibrous Polyethylene, A.S. 
POSNER, L.MANDELKERN, C.R.WORTHINGTON, A.F. 
DIORIO. J Applied Physics v 31 n 3 Mar 1960 p 536-42. 
Measurements are performed on highly axially oriented fibers 
of linear polyethylene; interpretation of X-ray pattern is 
given; data also given for fiber altered both by thermal treat- 
ment, and by crosslinking, melting, and recrystallization. 35 


refs. 


Measurement of Brittleness Temperature of Polyethylene, 
A.M.BIRKS, A.RUDIN. ASTM—Bul n 246 May 1960 p 49-53. 
Proposed modifications of ASTM Method D746; these include 
efficient temperature controller which acts from room tempera- 
ture to —110 C, postmolding conditioning to eliminate molding 
variations, use of notched test samples to avoid cutting error, 
clamps to prevent wedging, change in criterion for judging 
failure, and revised procedure whereby unsupervised techni- 
clan can operate test. 


Measurement of Environmental Stress-Cracking of Poly- 
ethylene, A.LRUDIN, A.M.BIRKS. ASTM—Bul n 245 Apr 1960 
p 60-5. Measurement of cracking caused by soap, alcohols, 
wetting agents, etc, and test devised by Bell Telephone Labo- 
ratories to simulate telephone cable sheath failure, and 
modification of it; use of results is restricted by type of 
article, polyethylene and fabricating conditions; it can be 
ueer us in resin selection, but not in general service life predic- 
ion. 


Measurement of Polyethylene Degradation by ZST Test, T.H. 
MELTZER, J.J.MULDREW. Soc Plastics Engr—l6th Annual 
Tech Conference v 6 paper n 6 Jan 1960 4 p. Number of poly- 
ethylene resins were subjected to oxidation either by being 
milled at 160 C, or being exposed to action of fuming nitric 
acid at 50.5 C; oxidation resins were then molded into plaques 
from which ZST samples were cut; ZST, like melt index, 
mirrors course of polyethylene degradation. 


Melt Flow Properties of Linear Polyethylenes, A.P. 
METZGER, C.W.HAMILTON. Soc Plastics Engrs—l16th An- 
nual Tech Conference v 6 paper n 83 Jan 1960 4 p; see also 
Rubber Age v 87 n 4 July 1960 p 635-9. Limitations of certain 
commonly accepted test methods; differences which can be ex- 
pected in flow behavior of commercial high-density poly- 
ethylenes; processability cannot be defined adequately by 
measurements made at low shear stresses; flow length, as 
determined in spiral mold, is practical way of comparing 
polymers at conditions which are encountered in processing 
equipment. 

Metal-Catalyzed Oxidation of Polyethylene, H.ALTER. 
Indus & Eng Chem v 52 n 2 Feb 1960 p 121-4. Process to 
use off grade polyethylene as raw material for chemical 
manufacture is suggested by study of effect of metal salts 
and oxygen on polyethylene; it is concluded that catalytic 
oxidation and conversion of polyethylene to low molecular 
weight compounds containing functional groups may be anti- 
thesis of Fischer-Tropsch synthesis, representing new source 
of organic chemicals. 

Mise en oeuvre et application du polythene Ziegler, G.W. 
van RAAMSDONK. Revue Universelle des Mines v 15 n 12 
Dee 1959 p 816-24. Development and application of Ziegler 
polythene; relation between structure and properties of differ- 
ent polythenes; quality characteristics of Ziegler polythene as 
related to development and properties of polymers; extrusion 
and injection molding of Ziegler polythene. 


Molding for Maximum Impact Strength, J.N.SCOTT, D.M. 
JONES, P.J.BOEKE. Modern Plastics v 38 n 1 Sept 1960 
p 131-2, 134. How to mold high-melt index, high-density poly- 
ethylenes to produce toughest product possible at lower resin 
cost; maximum toughness is obtained with low mold tempera- 
ture, minimum item weight (absence of packing), high stock 
temperatures, good melt-temperature uniformity, and high 
injection speed; mold temperature and part weight are most 
important. 

Multi-gating Techniques for High-Density Polyethylene, C.L. 
WEIR. Plastics Technology v 6 n 5 May 1960 p 43-5. New 
techniques for multi-gating of linear polyethylenes to improve 
their filling at lower temperatures during injection molding ; 
differences and advantages for three-plate, heated-torpedo, 
multiple-nozzle, insulated-runner, hot-runner, and valve-gated 
molds; methods for multiple-gating for other materials may 
not apply to high density polyethylene. 


New Champ of Detergent Bottles: High-Density PE. Modern 
Plastics v 36 n 12 Aug 1959 p 73-5, 180. Use of blow-molded 
high-density polyethylene bottles for light-duty liquid deter- 
gents, competing principally with coated steel cans; volume 
potential is about 40,000,000 lb polyethylene; companies, prod- 
ucts, densities, melt indexed tabulated; bottle costs estimated ; 
stress-cracking tests indicate shelf life of several years. 


New Frontier for Booming Polyethylene—Copolymers. Mod- 
ern Plastics v 37 n 9 May 1960 p 85-9. Development of whole 
new range of olefin copolymers have solved such major prob- 
lems as environmental and thermal stress cracking, low tem- 
perature brittleness, and processing difficulty; two important 
factors, density and melt index, determine processing condi- 
tions for given material and properties of finished product ; 
ethylenebutylene copolymer resins; copolymers of ethylene and 
propylene. 

New Test for Polyethylene Printability—Inclining Platform 
Tester, T.F.McLAUGHLIN, JR. Soc Plastics Engrs—16th 
Annual Tech Conference v 6 paper n 37 Jan 1960 3 p; see 
also Soc Plastics Engrs—J v 16 n 7 July 1960 p 710-12. De- 
tails of new technique used to measure degree of treatment on 
polyethylene surfaces to improved their printability ; measure- 
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ments are made on special instrument of angles of inclina- 
tion at which uniform drops of distilled water slide from 
treated surfaces; these angles are found to correlate with 
printability of surfaces. 


Polietilenglicole tereftalato, E.FERRARIS. Materie Plastiche 
v 26 n 7, 8, 9, 10 July 1960 p 689-700, Aug p 775-90, Sept 
p 885-93, Oct p 970-8. Polyethylene glycol terephthalate; re- 
view of polymers, fibers, films and applications. 157 refs. 


Polyaethylen-Vorbehandlung und -Bedruckbarkeit, _W.H. 
KREIDL. Kunststoffe v 49 n 2 Feb 1959 p 71-2. Pretreatment 
and printability of polyethylene with special reference to 
Kreidl process. 


Polyethylene Copolymers, D.A.JONES. Plastics Technology 
v 6 n 4 Apr 1960 p 39-42. Chemistry, properties, processing 
traits, and suggested fields of application; excellent rating in 
environmental stress-crack resistance and thermal stability 
offers possibilities for extruded wire and cable coverings, 
blow-molded bottles for detergent field, and industrial mold- 
ings such as detergent dispensers and insert-molded parts; 
material has low creep in oriented state; excellent results 
obtained in extruded monofilaments; used as rope. 


Properties of Intermediate Density Copolymers of Ethylene, 
E.T.PIESKI, S.H.JENKINS, Jr, S.P.FOSTER. Soc Plastics 
Engrs—16th Annual Tech Conference v 6 paper n 52 Jan 
1960 3 p. Evaluation of experimental intermediate density 
(0.93 to 0.94) ethylene copolymers which have combination of 
stiffness, permeability, gloss, stress crack resistance, impact 
toughness, abrasion resistance, and creep not achieved to date 
with conventional polyethylenes at practical molecular weight 
levels. 


Stabilization of Linear Polyethylene Against Ultra-Violet 
Light, G.A.CLARK, C.B.HAVENS. Plastics Technology v 5 
n 12 Dee 1959 p 41-4. Linear polyethylene used was 0.5 melt- 
index resin produced by Ziegler process; tests included sun- 
lamp aging, fadeometer aging, Arizona aging, strength tests, 
and oxygen uptake studies; unstabilized monofilaments ex- 
hibited loss of physical properties when exposed to ultraviolet 
light; combinations of antioxidants and ultraviolet light ab- 
sorbers provide effective stability to outdoor exposure. 


Swelling and Fracture of Polythene Melts, D.L.T.BEYNON, 
B.S.GLYDE. Brit Plastics v 33 n 9 Sept 1960 p 414-19. Ap- 
paratus used for melt flow and extrudate swelling measure- 
ments was modified standard melt index plastometer or 
“grader’’; measurement taken is swelling ratio, which is ratio 
of extrudate diameter to that of die orifice; at flow rates 
well below critical point, swelling decreases with increasing 
temperature and shows strong dependence on flow rate. 20 
refs. 

Thermal and Shear Degradation of Polyethylene Melts, H. 
SCHOTT, W.S.KAGHAN. Soe Plastics Engrs—l6th Annual 
Tech Conference v 6 paper n 2 Jan 1960 4 p; see also Modern 
Plastics v 37 n 7 Mar 1960 p 116, 118, 120, 122-8, 197. Re- 
peated extrusions of low density polyethylenes DFD-0114 at 
400 F and DYNH-3 at 504 F produced no measurable changes 
in resins; high density Marlex was not changed by extrusions 
at 326 F; at 525 F, apparent melt viscosity of Marlex in- 
creased with each extrusion; high temperature and possible 
oxidation, rather than shear, were responsible. 


Vernetzung von Polyaethylen mit UV-Licht, H.WILSKI. 
Angewandte Chemie v 71 n 19 Oct 7 1959 p 612-18. Cross- 
linking of polyethylene by means of ultraviolet-light; with 
such light and suitable sensitizers, 100 to 200 crosslinkings 
per 10° C-atoms can easily be achieved; polyethylene, cross- 
linked in this way, has excellent resistance to hot solvents and 
good compressive strength at elevated temperature. 


Polypropylene. See also Plastics—Extrusion; Plastics—Film. 


Hostalen PPH Niederdruckpolypropylen fuer die Spritz- 
gussverarbeitung, A.SSCHLEY, F.SCHUELDE. Kunststoffe v 49 
n 3 Mar 1959 p 102-8. Hostalen PPH—low pressure poly- 
propylene for injection molding; product in granular form, 
uncolored or colored, has good mechanical and electrie proper- 
ties; it is mar and abrasion resistant, and has low water ab- 
sorbency; applications include: handles, heels, electric parts, 
sanitary and household articles, bottles, containers, fittings, 
washing machine parts, textile industry components, toys and 
intricate parts. 

How Molding Conditions Affect Polypropylene, H.ROBB. 
Modern Plastics v 388 n 3 Nov 1960 p 116, 118, 122, 218, 221. 
Study of effect of machine conditions on polymer properties ; 
changes in cylinder temperature chiefly affect elongation and 
ball-drop impact resistance of molded polypropylene; stock 
temperature and length of time material is held at that 
temperature are governing factors; subjecting polypropylene 


to stock temperatures in excess of about 600 F should be 
avoided. 


Injection Moulding of Polypropylene, L.GRIFFITHS. Brit 
Plastics v 33 n 7 July 1960 p 282-4. Survey of injection 
machines, molding temperatures, pressure and rate of injec- 
tion, injection time and gate size, mold design considerations, 
molding experience, product design; products include soil pipe 
couplings, washing machine agitators, combined laundry 
basket and bathroom stool. 


PLASTICS—Continued : 
Moldability of Polypropylene, W.E.HEUMANN. Soe Plastics 
Engrs—16th Annual Tech Conference v 6 paper n 47 Jan 
1960 4 p; see also Soe Plastics Engrs—J v 16 n 5 May 1960 
p 513-15. In this presentation spiral mold flow test is employed 
to determine moldability of polypropylene and to compare it 
to flow properties of other thermoplastic resins under mold- 
ing conditions which closely simulate those used in industry ; 
effect of cylinder temperature, injection pressure, melt index, 
gate size and mold temperature on polyolefins is determined. 


Polypropylene Hinge: Long Life at Low Cost, M.W.RILEY. 
Matls in Daien Eng v 52 n 4 Oct 1960 p 117-20. Examples of 
successful use of polypropylene being rigid yet resilient ma- 
terial which, in thin sections, provides virtually unlimited 
flex life; relatively rigid components such as containers ean 
be molded with integral hinges; why and how hinge works ; 
hinge design; use in air deflection registers for car air con- 
ditioners, auto accelerator pedal and air conditioner retainer 
strip. 

Polypropylene . . . Its Properties and Processing Character- 
istics, W_L.DUNKEL, R.A.WESTLUND, Jr. Soe Plastics 
Engrs—J vy 16 n 9 Sept 1960 p 1039-46. High strength, high 
gloss, high melting point, low density, chemical inertness, 
environmental stress cracking resistance, good abrasion re- 
sistance, high stiffness and low cost make polypropylene use- 
ful in injection molding, film, sheet, pipe, tubing, wire coat- 
ing, extrusion coating, blow molding, monofilaments and 
fibers; tabular comparison of properties of polypropylene and 
six other plastics. 


Polypropylene—Product Evaluation. Modern Plastics v 37 
n 7 Mar 1960 p 81-5, 176, 178. Product evaluation study 
limited to injection molded applications and monofilament 
uses; characteristics given; applications include one-piece 
components with integral hinges and snap-catches, dish 
washer baskets, hollow paint brush handles, outdoor furniture 
webbing, combination power mower and outboard motor, book- 
cases, vacuum-bottle handle, jacket and collar, beakers, 
weighing bottles, and funnels, dome light lenses, and vapo- 
vizer-humidifier. 

Polypropylene Wax—New Resin for Plastic and Coating 
Applications, J.E.GUILLET, H.W.COOVER, Jr. Soc Plastics 
Engrs—16th Annual Tech Conference v 6 paper n 55 Jan 
1960 4 p; see also Soe Plastics Engrs—J v 16 n 3 Mar 1960 
p 311-14. Synthesis of wax-like polymers from propylene, 
properties of these products, and their potential application in 
plastics industry; applications include modification of other 
waxes to improve such properties as scratch, block and scuff 
resistance, solid plasticizers for other plastics, such as poly- 
styrene, poly(vinyl chloride), and polyethylene, and paper 
coating. 


‘Pro-Fax’ Polypropylene. Rubber & Plastics Age v 41 n 5 
May 1960 p 484-5, 487-8. ‘Pro-fax’ is Hercules Powder Co 
trade name for polypropylene; applications include sterilizable 
hospital utensils, components for washing machines, spin- 
dryers, dish-washers, picnic-ware, coffee percolators, automo- 
tive parts, fabric backing for resins that are foamed and 
cured in situ, extrusion coating of wire and cable, and high 
strength light-weight ropes; mechanical, thermal, and electri- 
cal properties; chemical resistance. 


Proprieta fisiche e chimiche dei monofilamenti di poli- 
propilene, A.COEN, W.CONTI. Materie Plastiche v 26 n 8 
Aug 1960 p 723-30. Physical and chemical properties of poly- 
propylene single fibers. 

Relations Between Physical Properties and Molecular Struc- 
ture of Polypropylenes, N.H.SHEARER, Jr, J.E.GUILLET, 
H.W.COOVER, Jr. Soc Plastics Engrs—16th Annual Tech 
Conference v 6 paper n 5 Jan 1960 7 p. Present study con- 
cerns variation of molecular weight, amorphous content and 
branching in group of polypropylenes and resultant effect 
upon such physical and mechanical properties as density, 
hardness, stiffness, tensile modulus, heat-distortion tempera- 
ture, tensile yield strength, elongation, tensile break strength, 
and Izod impact strength. 

Polystyrene. See also Counters—Scintillation; Lighting Fix- 
tures—Plastics ; Plasties—Bonding ; Plastics—Extrusion; Plas- 


tics—Foam; Plastics—Molding; Plastics—Testing ; Polymeri- 
zation ; Polymers. 


Die Festigkeit von gespritzten Normkleinstaeben aus Poly- 
styrol in Abhaengigkeit von den Verarbeitungsbedingungen, 
R.BUDESHEIM, W.KNAPPE. Kunststoffe v 49 n 6 June 
1959 p 267-64. Relationship of processing conditions to 
strength of injection-molded polystyrene standard test pieces; 
heating cylinder temperature, external injection pressure, 
plunger-stroke timing, varied independently; other factors 
held constant; processing conditions and location in mold 
control flexural strength; mechanical strength, orientation, 
and internal stresses discussed. 


Requirements, Properties and Testing of Extruded High 
Impact Polystyrene Sheets, R.G-HOCHSCHILD. Soc Plastics 
Engrs—16th Annual Test Conference vy 6 paper n 65 Jan 
1960 4 p. There is lack of unanimity among appliance 
manufacturers regarding specifications of physical properties 
of high impact polystyrene extruded sheets; seven laboratory 
tests conforming to testing procedures which approximate 
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standard methods ; test results will characterize sheet ma- 
terial and yield sufficient information to material supplier, 
fabricator and appliance manufacturer to plan further action. 


Short-Time Stress Relaxation and Toughness of Rubber- 
Modified Polystyrene, J.A.SSCHMITT, H.KESKKULA. J Ap- 
plied Polymer Science v 3 n 8 Mar-Apr 1960 p 132-42. Short- 
time stress-relaxation apparatus was built; measurements 
were made at room temperature on injection-molded bars of 
polystyrene, styrene-acrylonitrile copolymer, and _ rubber- 
styrene polymer ; no correlation seen between short-time 
stress-relaxation rates and impact resistance or “toughness”; 
apparatus furnishes means of straining specimen rapidly and 
recording stress and its decay with time. 


Vacuum Forming of Biaxially Oriented Polystyrene, A.S. 
MATTHEWS, G.HULSE. Brit Plastics v 33 aA 10 Oct 1960 
p 463-7. Variable and controllable factors to be taken into 
consideration in vacuum forming of biaxially oriented poly- 
styrene are sheet clamping, heating of material, timing of 
operations, vacuum efficiency, mold temperature and mold 
design ; advanced techniques of drape, bubble or plug-assist 
forming can be applied to oriented polystyrene. 


See also Plastics—Foam; Protective Coatings— 
Plastics. 


Recent Developments in Rigid Urethane Foams, L.R.Le- 
BRAS. Soe Plastics Engrs—J v 16 n 4 Apr 1960 p 420-2. 
Improved thermal conductivity of rigid polyurethane foams 
blown with trichlorofluoromethane; use of polyether resins in 
rigid foams; applications include thermal insulation for 
household refrigerators, refrigerated railway cars, and in 
trailer bodies, marine flotation and buoyance equipment and 
to fill voids in ships, door and building panel cores, and in 
packaging. 

Urethanes in Shoe Industry, G.A-.BASEDEN. Soc Plastics 
Engrs—J v 16 n 5 May 1960 p 548-52. Adiprene L liquid 
urethane polymers may be cast as solid elastomers or sponges 
having outstanding abrasion resistance and excellent flex 
resistance and oil resistance; of interest in shoe construc- 
tion; solutions of urethane polymers suitable as patent finish 
for leather. 


Use of Extenders in Flexible Urethane Foams, T.H.FER- 
RIGNO. Soe Plastics Engrs—J v 16 n 6 June 1960 p 638-40. 
Effects of various comminuted solid materials on properties 
of more important flexible urethane foams; colloidal attapul- 
gite provided low deflection values; may be useful at higher 
loadings without altering properties of unextended foam to 
great extent; several classes of surfier are effective in im- 
proving properties of minerals for use as extenders. 


Polyvinyl Chloride. See Plastics—Viny]l. 


When and How to Use Pressure Forming, 
EH.A-HADDAD. Modern Plastics v 37 n 12 Aug 1960 p 85-7, 
189. Summary of machines available, operating conditions, 
and tools designed for pressure forming; uses include portion 
packages, unit portion cups and lids, milk bottle caps, drink- 
ing cups, cake boxes, ice cream servers; pressures used range 
from 50 to 300 psi. 


PLASTICS—Continued 


41 n 3 Mar 1960 p 268-6. Reinforcing strength obtained from 
fiber of given diameter is strength corresponding to certain 
critical length of fiber; thicker the fiber, greater is ‘‘critical 
length’; to make full use of high fiber strengths for re- 
inforcing, mechanical defects on each single molded fiber must 
be at least 104 diameters apart. 


Die Glasfaser als Verstaerkungselement fuer Kunststoffe— 
Bedeutung von Glas-Zusammensetzung, Struktur und Beschaf- 
fenheit der Oberflaeche, K.A.F.SCHMIDT. Kunststoffe v 50 n 
4 Apr 1960 p 2384-7. Glass fibers as reinforcing agents for 
plastics—significance of glass composition, structure and 
surface characteristics; survey of glass structure, water re- 
sistance, temperature effect and electric properties, selection 
ot suitable grade of glass, glass fiber surface and adhesion 
o resin. 


Hinfluss verschiedener Faktoren auf die Haertung ungesaet- 
tigter Polyester bei erhoehten Temperaturen, L.TURUNEN, 
B.BERNDTSSON. Kunststoffe v 49 n 1 Jan 1959 p 9-14. 
Influence of various factors on hardening of unsaturated 
polyesters at elevated temperatures; two modified alkyd resin 
polyesters studied; high press temperatures caused decrease 
in flexural strength and modulus of elasticity; optimum 
mechanical properties obtained at relatively low press tem- 
peratures and long press times; conditions of cure should 
be held within narrow limits. 


Epoxy Resin Laminates With High Thermal Resistance, 
R.O.MENARD, W.W.COONER. Soc Plastics Engrs—16th An- 
nual Tech Conference v 6 paper n 29 Jan 1960 4 p. Improved 
and simplified techniques for using pyromellitic dianhydride 
(PMDA) to prepare glass-reinforced laminates with out- 
standing thermal resistance; laminates based on PMDA-glycol 
adduct and conventional epoxy resin had flexural strengths of 
35,000 psi at 500 F after exposure for 500 hr. 


Experimental Determination of Panel Shear Strength and 
Modulus of Rigidity for Glass Reinforced Plastic Laminates, 
A.P.PENTON. Soc Plastics Engrs—l16th Annual Tech Con- 
ference v 6 paper n 26 Jan 1960 3 p. All tests were performed 
on laminates which were thick enough to be shear resistant 
or non-buckling ; experimental and calculated shear properties 
from tensile properties are in close agreement; modulus-of- 
rigidity results from two methods are appreciably different. 


Filament Winding—Some Basic Principles, K.B.TURNER. 
Modern Plastics v 37 n 4 Dec 1959 p 116, 119, 122. Process 
of winding of strong fibers to form reinforced plastic struc- 
ture with epoxy and polyester resins; use is increasing in 
missile, spacecraft, and other applications; principles involved 
and problems encountered in winding continuous filaments on 
special equipment to form such items as lightweight pressure 
vessels. 


Filament Wound Reinforced Plastics: State of Art, M.W. 
RILEY, J.H.LIEB, E.H.JAFFE, S.A.MILLER, J.S.CARTER. 
Matls in Design Eng v 52 n 2 Aug 1960 p 127-46. Design data 
available, reinforcements and resin systems, and _ process 
modifications and variations; testing procedure for materials 
selection and evaluation, and discussion of specialized test 
methods; study of effects of materials and process variables 


Printing Properties. See Plastics—Polyethylene. 
Radiation Effect. See Plastics—Irradiation. 


Reinforced. See also Aircraft Materials—Plastics; Automobile 


on end properties of filament wound structures. 


Fortschritte in der Verarbeitung und Anwendung von 
Glasfaserkunststoffen, H.HAGEN. Kunststoffe v 49 n 4 Apr 


Materials—Plasties; Boats; Electric Insulating Materials— 
Plastics; Farms—Equipment; Gas Turbines—Materials; Glass 
Fiber; Greenhouses; Laminated Products; Metallurgy—Fiber ; 
Metals Corrosion—Hlectrochemistry; Military Engineering— 
Shelters; Ordnance—Materials; Pipe, Plastic; Plastics—Bibli- 
ography; Plastics—Coloring; Plastics—Laminated; Plastics— 
Testing; Plumbing—Fixtures; Rockets and Missiles—Ma- 
terials; Shipbuilding Materials—Plasties; Tanks—Plastic. 


Case Histories and Ratings vs Corrosives of Polyester Fiber 
Glass Equipment, R.E.BARNETT, T.F.ANDERSON. Corrosion 
v 15 n 12 Dee 1959 p 29-35. Over 200 commercially available 
polyester resins screened to determine their usefulness in 
corrosive applications; tables presented in which polyesters 
are rated for service as open hoods and connecting ductwork 
and for tanks against wide variety of industrial corrosives, 
and plating, pickling, dipping and stripping solutions; over 
5000 ratings given as excellent, good, fair, poor and not 
recommended at certain temperatures. 


Clay Fillers in Structural Reinforced-Plastics Parts, C.C. 
LUCE. Plastics Technology v 6 n 3 Mar 1960 p 40-3. When 
properly employed, kaolin, or China clay, imparts better im- 
pact resistance, gives smoother denser surfaces, and reduces 
erazing; 29-35% loading with relatively coarse, surface- 
modified kaolin product resulted in production parts which 
met exacting standards. 


Comparison of Polyester and Epoxide Resins in Reinforced 
Plastics, L.H.VAUGHAN. Brit Plastics v 38 n 4 Apr 1960 p 
150-3. Epoxides feature good dimensional stability, better 
resistance to alkaline solutions, higher fatigue properties; 
more convenient application of epoxide resin systems such as 
satisfactory yvesin/fiber spray-on process would increase use. 


Defects in Glass Fibres and their Effect on Strength of 
Plastic Mouldings. N.J.PARRATT. Rubber & Plastics Age v 


1959 p 173-6. Developments in processing and use of glass 
fiber reinforced plastics. 26 refs. 


Glossary of Terms Used in Reinforced Plastics Industry, 
A.SMITH. Soc Plastics Engrs—J v 16 n 9 Sept 1960 p 
1024-6. Nomenclature and terms used in processing and re- 
search. 


Long-Term Durabilities of Polyesters in Glass-Reinforced 
Parts, A.L.SMITH, J.R.LOWRY. Plastics Technology v 6 n 8 
Aug 1960 p 50-4, 56. Long term exposure results of up to 
5 yr prove superiority of acrylic-polyester over straight 100% 
acrylics in glass reinforced plastics; to assure optimum re- 
sults, 1:1 ratio of methyl methacrylate to styrene is required ; 
straight-acrylic plastics are deficient in reinforced plastics be- 
cause of their susceptibility to stress crazing. 


Low Pressure Reinforced Plastics—Manual No. 167, M.W. 
RILEY. Matls in Design Eng v 51 n 2 Feb 1960 p 108-18. 
Up-to-date information on resins and reinforcements, mold- 
ing methods and available design data presented. 


Methyl Acrylate as Monomer in Glass Fiber Reinforced 
Polyester Laminates, M.C.SLONE. Soe Plastics Engrs—J v 16 
n 10 Oct 1960 p 1123-7. Laboratory results indicate that addi- 
tion of methyl acrylate will increase light stability and 
weather resistance of polyester resin laminates; continued 
evaluation based on long term outdoor exposure will be needed 
to substantiate tests; this work is in progress. 


Nylon Reinforced Polymers. Rubber & Plastics Age vy 41 n 
3 Mar 1960 p 279-80. Review and survey of weathering tests 
and applications; fabrics were exposed to 200 hr of sunshine 
in open at various seasons of year, and tests of tensile and 
tear strength were made before and after exposure; applica- 
tions include Dracone flexible containers, inflatable buildings, 
collapsible tanks, and conveyor belting. 
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Plastic Panels Withstand Explosion. Safety Maintenance 
vy 118 n 5 Nov 1959 p 35-6. In organic chemical manufactur- 
ing building, fiber glass reinforced polyester resin based 
panels, used as replacement for glass windows, remained un- 
damaged after explosion in nearby building; panels either 
flexed and sprang back into position or were forced loose 
from securing bolts and fell to ground intact. 

Polyester Resin Evaluation for Long-Term Wet Strength 
Retention, S.E.LOETEL, H.E.FORDYCE. Soe Plastics. Engrs 
—16th Annual Tech Conference v 6 paper n 28 Jan 1960 4 p. 
Isophthalic based polyester resins give decided increase in 
wet strength retention over average phthalic anhydride based 
resins; acid number of polyester resins appears to be in- 
dication of long-term durability in water immersion. 

Prepregs. Modern Plastics v 37 n 11 July 1960 p 81-5. 
Prepregs are loaded webs with resins thoroughly distributed 
in and around web fibers; molding materials for high strength 
and high heat resistant applications; uses include military 
and classified, cheek plates of helicopter blades, access doors 
for reentry vehicle; potential uses include large size piping, 
ionization chambers for water softening, ventilating and heat- 
ing ducts. 

Presenting Creep Data on Reinforced Plastics, E.VAN 
ANTWERP. Plastics Technology v 6 n 6 June 1960 p 44-7, 51. 
R.N.SAMPSON-C.H.VONDRACEK method is effective for 
obtaining stress vs rupture life curve from set of data; 
method should reduce testing costs by reducing effect of 
scatter in test results; S.GOLDFEIN method is useful, but is 
most effective when scatter in test results is small. 

Reinforced Plastics .. . How They Have Done, Where They 
Are Headed. Modern Plastics v 37 n 6 Feb 1960 p 88-8, 170, 
172, 175, 177-8. Analysis of major end use markets; boats, 
aircraft and missiles, construction, consumer products, trans- 
portation, appliances, containers, trays, industrial housings, 
electrical, pipe, tanks, ducts; polyester continues dominant 
resin, and fibrous glass dominant reinforcement; processing 
advances. 

Screw Threads. Improved Fastening Devices, L.J.ZUKOR. Plas- 
tics Technology vy 6 n 5 May 1960 p 70-1. Inserts which are 
designed to be installed after molding process is completed ; 
survey of threaded, push-fit, and wire thread inserts; applica- 
tions include sun-glass frame hinge, meter case, and inserts 
to attach covers to box of mine safety switch. 

Vereinfachte Herstellung von Spritzgussteilen mit Innenge- 
winden, H.GASTROW. Kunststoffe v 49 n 12 Dec 1959 p 
735-6. Simplified process for making injection moldings with 
internal threads; as automatic discharge of threaded parts 
from mold requires very complicated equipment, simplified 
process which overcomes this difficulty has been developed. 

Sealing. See Plastics—Bonding; Plastics—Sheet. 


Sheet. See also Accelerators—Targets; Building Materials— 
Plastics; Containers—Plastics; Domes and Shells—Plasties ; 
Mine Ventilation; Mines and Mining—Corrosion; Packaging 


Materials—Plastics ; Plastics—Acrylic ; Plastics—Bonding ; 
Plastics—Extrusion ; Plastics—Fire Hazards ; Plastics— 
Laminated ; Plastics—Permeability ; Plastics—Polystyrene ; 


Plastics—Vinyl; Winding Machines. 

Berechnung des zweidimensionalen instationaeren Tempera- 
turfeldes beim Waermekontaktsiegeln thermoplastischer Kunst- 
stoff-Folien, H.FRIELINGSDORF. Kunststoffe v 50 n 3 Mar 
1960 p 154-6. Caleulation of two-dimensional intermittent 
temperature gradients in heat sealing of thermoplastic sheet- 
ing; numerical solution of heat conductivity equation; solu- 
tion of problem with help of programming electronic com- 
puter. 

Erklaerung des Festigkeitsabfalls in heissgesiegelten Kunst- 
stoff-Folien, H.FRIELINGSDORF, K.BECKER, R.HEISS. 
Kunststoffe v 50 n 3 Mar 1960 p 148-54. Explanation of 
strength decrease of heat-sealed plastic sheeting; in order to 
state quantitatively strength of sealed seams, following factors 
must be strictly controlled: temperature, pressure and dura- 
tion of sealing; tear test must be foolproof and reproducible; 
determination of causes of failure of sealed seams. 


‘Giant’ Thermoformed Parts. Modern Plastics v 38 n 1 Sept 
1960 p 91-6, 180, 182, 185, 188. Applications include jet 
inlet cover, refrigerator door liners, large outdoor and in- 
door signs and displays, dashboard, body shells for amuse- 
ment park cars, small boat; plastics used inelude high-density 
polyethylene, polystyrene, butyrate and acrylics; methods of 
heating, forming, and cooling; problems of gage uniformity 
and shrinkage. 


Oriented Thermoplastic Sheet and Film, C.P.FORTNER. 
Matis in Design Eng v 50 n 7 Dee 1959 p 94-9. How biaxial 
orientation works, on what materials, and how it affects 
properties and design. 

Production of Precision Plastic Sheeting, P.SIEGEL. Rubber 
& Plastics Age v 41 n 6 June 1960 p 646-7. Problems and 
various factors influencing accurate sheet gage; factors in- 
fluencing accuracy include composition of compound, sheet 
thickness, sheet widths, working speeds; rolls made of forged 
and hardened steel are being used in increasing number; 


PLASTICS—Continued 
recently developed method is roll with differential heating 
with three heating zones; plain bearings are preferred to 
roller bearings. 


Silicones. See Silicones. 

Soviet Union. Development of Plastics in USSR. Brit Plastics 
y 33 n 7 July 1960 p 335-7. Survey of research and experi- 
mental work, equipment and automation of production, de- 
velopments in major plastics; new trends in plastics develop- 
ments are rapidly altering ratio between thermoplastics and 
thermosets; aspects showing most progress towards industrial 
utilization include various radio-chemical chain processes such 
as polymerization, oxidation and halogenation. 

Plastics Institutes in Leningrad and Moscow. Rubber & 
Plastics Age v 41 n 7 July 1960 p 790-2. Institutes study 
practical aspects of plastics, also fundamental studies in 
polymer chemistry, providing practical justification for work 
exists; academic research is left to other organizations; four 
main fields of study: polyolefins, polystyrenes and their deriv- 
atives, polyvinyl acetate and its derivatives, fluorine organic 
plastics. 

Sponge. See Plastics—Polyurethane. 

Standards. ASTM Standards on Plastics. Sponsored by ASTM 
Committee D-20 on Plastics. Am Soc Testing Matls, Phila- 
delphia, Pa, Dee 1959 1219 p $9.00. Edition contains 213 
standards; topics include specifications for molding com- 
pounds and base materials; mechanical, thermal, optical and 
permanence properties; molds and molding processes; defini- 
tions and nomenclature; conditioning; electrical insulating 
materials; rubber and rubber-like materials; adhesives; color 
and gloss tests; miscellaneous subjects. 

International Standards for Plastics, G.M.KLINE. Soe Plas- 
ties Engrs—J v 16 n 6 June 1960 p 619-20. International 
Organization for Standardization (ISO) work on plastics is 
done by Technical Committee 61; of 38 ISO recommendations 
and proposals for plastics, 9 ISO recommendations have been 
published, and 23 draft ISO recommendations are pending. 


Melamine Plastics Tableware. Brit Standards Instn—Brit 
Standard n 38167 1959 7 p. Standard specifies requirements 
for cups, saucers, plates, dishes, bowls, beakers, mugs, 
compartmented trays and similar articles; ware is to be 
manufactured from alpha-cellulose filled melamine formalde- 
hyde molding material. 

Who Establishes Plastics Standards, F.W.REINHART. Soc 
Plastics Engrs—J v 16 n 2 Feb 1960 p 175-6. General sum- 
mary of activities of major standardizing bodies and par- 
ticular areas in which they are concentrating; largest group 
of plastics standards has been prepared by ASTM Committee 
D-20 on Plastics. 

Static Electricity. How to Measure and Control Static Charges 
on Plastic Webs, T.F.McLAUGHLIN, Jr. Modern Plastics v 
37 n 6 Feb 1960 p 120-1, 124, 192. Static electricity detecting 
head specifically suited to plastics film and laminating in- 
dustry permits rapid determination of extent of charging; 
steps to eliminate electrostatic charges are outlined. 

Le cariche elettrostatiche nelle sostanze plastiche, G.BON- 
FIGLIO. Materie Plastiche v 25 n 11 Nov 1959 p 945-50. 
Electrostatic charges in plastic materials; methods for their 
determination and subsequent elimination. 


Stresses. See Photoelasticity ; Plastics—Creep ; Plastics— 
Laminated ; Plastics—Molding ; Plastics—Polystyrene; Plastics 
—Reinforced; Plastics—Testing ; Shock Waves. 


Styrene. See Pipe, Plastic; Plastics—Polystyrene. 


Sweden. Plastics in Sweden. Brit Plastics v 33 n 9 Sept 1960 p 
410-13. Plastics produced include polystyrene, PVC, acrylics, 
aminoplastics, phenolics, polyesters, and alkyds; manufacture 
of plastics-working machinery limited mainly to standard 
ranges; applications of plastics include expanded polystyrene 
frames for armchairs, polyethylene gate letter box, poly- 
ethylene bucket with nylon handle, polystyrene desk well, 
poly (acrylonitrile butadiene styrene) telephone, reinforced 
polyester railway coach table. 

Tableware. See Plasties—Standards. 

Teflon. See Piston Rings—-Nonmetallic; Plasties—Fluorine. 


Testing. See also Glass—Testing; Materials Testing; Materials 
Testing Apparatus; Plastics—Polyethylene; Plasties—Poly- 
styrene; Plastics—Reinforced; Plastics—Standards; Plastics— 
Vinyl; Polymers—Testing. 


Advances in Vinyl Plastics Test Methods, J.B.DeCOSTE. 
Soe Plastics Engrs—J v 16 n 10 Oct 1960 p 1129-33. Current 
status of test methods developed or recently adopted by ASTM; 
deals mainly with methods applicable to flexible, plasticized 
compositions | of PVC resin; evaluation of air-oven aging 
carbon volatility test, microorganism attack, light and weather 
resistance, interaction with materials, infrared analysis. 


Ponta reren te mecanico de los materiales plasticos bajo 
a accion de esfuerzos prolongados (deformacion viscosa), J 
CALVO GOMEZ. Ion v 19 n 215 June 1959 p 294-803. meen: 
ical behavior of plastic materials under extended action of 
forces (viscous deformation) ; viscoelastic behavior of high 
polymers ; elementary and complex systems of mechanical anal- 
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ogies ; influence of temperature and time on deformations; 
viscoelastic character of crystalline polymers; practical as- 
pects of viscous deformation. 


Control of Thermal History of Polyethylene Test Specimens, 
A.M.BIRKS, A-RUDIN. ASTM Bul n 242 Dec 1959 p 63-7. 
Conditioning method for preparing specimens with controlled 
thermal histories after molding, provides uniform test speci- 
mens — suitable for comparison of different polyethylenes ; 
material is heated at temperature at or above its crystal melt- 
ing point to erase existing texture, and is then cooled from 
melt to room temperature at precise rate to impose standard, 
reproducible texture on solid material. 


Dauerbestaendigkeitsversuche an Rohren aus Weichpoly- 
aethylen, J.H.GISOLF, H.van GOUDOEVER. Kunststoffe v 49 
n 6 June 1959 p 264-8. Fatigue tests on plasticized poly- 
ethylene pipe; tests made at room temperature; applied at 
low pressure with high axial stress, and at high pressure with 
low axial stress, fracture and deformation occur; high pres- 
sure and axial stress, at certain ratio of stresses, causes 
brittle failure, without deformation, within short time (few 
hours to days). 


Device for Measuring Stress Relaxation of Plastics, R.J. 
CURRAN, R.D.ANDREWS,Jr, F.J.McGARRY. Modern Plas- 
tics v 38 n 3 Nov 1960 p 142-3, 146. Apparatus developed to 
permit numerous relaxation tests at variety of stress, tempera- 
ture, time, and media conditions; instrumentation and re- 
cording phases of system include recorder, and strain gage 
amplifier; multiple relaxation tests of durations ranging from 
few to several thousand hr can be performed very econom- 
ically, in terms of manpower and capital equipment require- 
ments. 


Effect of Orientation on Strength of Model Solid, A.ROBIN- 
SON, J.E.OSBORN, C.C.HSIAO. J Applied Physics v 31 n 9 
Sept 1960 p 1602-4. Mathematical analysis to describe effect 
on plastics; assuming fracture strain remains constant, max- 
imum fracture strength obtainable for perfectly orientated solid 
is found to be six times that of solid without preferred orien- 
tation; data of failure stress for polyethylene given for com- 
parison. 


Environmental Stress Rupture of Polyethylene, L.L. 
LANDER. Soc Plastics Engrs—J v 16 n 12 Dec 1960 p 1329- 
32. Specimen is subjected to constant tensile load in presence 
of surface-active agent such as Igepal; test need not be run 
on special equipment; rigid and semirigid materials may be 
tested by this method. 


Evaluation Tests for Plastics Heels, E.E.JOINER, J.P. 
SZUMSKI, F.J.McGARRY. Modern Plastics v 387 n 7 Mar 
1960 p 152, 154, 156, 204, '206. Various thermoplastics, includ- 
ing acrylics, cellulosics, and styrenes, were used in tests in- 
volving large numbers of production-run high-style heels for 
women’s shoes, molded on commercial equipment and sub- 
mitted to factory grading, finishing, covering, and other opera- 
tions; three tests were employed: impact strength, nailing, and 
flexural fatigue resistance. 


Hardness, Abrasion, and Wear Resistance Testing of Plas- 
tics, L.BOOR. ASTM—Bul n 244 Feb 1960 p 43-7. It is sug- 
gested that great variety of tests for these three properties of 
plastics and related materials may be found in ASTM Book of 
Standards; such profusion of methods can confuse uninitiated 
and even, at times, expert; author reviews methods available 
and discusses interpretation and applicability of results. 


Hotbench Test Method for Determining Gelation and Fusion 
Characteristics of Plastisols, J.A.GREENHOE. Plastics Tech- 
nology v 6 n 10 Oct 1960 p 43-7. Method by which tempera- 
ture to attain various stages of plastisol gelation and fusion 
may be determined at very low time-intervals; effect of time 
at given temperature is shown; various stages of plastisol 
gelation and fusion are given meaning in relation to tensile 
strength development. 


Infrared Spectrophotometric Studies of Plastics, RLSSAWYER. 
Soe Plastics Engrs—J v 15 n 7 July 1959 p 5387-9. Informa- 
tion on branching, amorphous character, unsaturation, and 
crystallinity are obtained by spectrophotometric studies of 
thin layers of plastic; studies by Perkin-Elmer Corp instru- 
ment indicates application to phenolic, ethylenic, epoxy, vinyl- 
type, acrylic, alkyd, and amino-type resins, and cellulosics. 


La misura della densita delle materie plastiche mediante 
tubo a gradiente, P-PARRINI. Materie Plastiche v 26 n 2 Feb 
1960 p 115-21. Measurement of density of plastic materials 
by means of gradient tube; method based on slow diffusion 
of two liquids of different density mixed in cylinder, makes 
it possible to effect many rapid measurements. 


Loesungsviskositaetsmessungen von MHandels-Polyolefinen, 
H.WESSLAU. Kunststoffe v 49 n 5 May 1959 p 230-1. Measure- 
ment of solution viscosity of commercial polyolefins-proposal 
for standardization; discussion by representatives of industry 
at invitation of Max Planck Institute for Coal Research ; 
subjects include solvents and measuring temperature, con- 
centration, velocity gradient, evaluation of measurements, de- 
termination of molecular weight of polyethylene. 
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Long-Term Wet Strength of Polyester Resins, C.E.LOETEL, 
H.E.FORDYCE. Soe Plastics Engrs—J v 16 n 10 Oct 1960 p 
1187-9. Report of test results obtained with polyesters of un- 
saturated type copolymerized with styrene or vinyl toluene; 
accelerated tests were conducted by immersing test samples in 
boiling water; in general, isophthalic based polyester resins 
give decided increase in wet strength retention over average 
phthalic anhydride based resins. 


Monofilament Tester, J.P.FOGERTY, J.J.WHIDDEN. Soc 
Plastics Engrs—16th Annual Tech Conference v 6 paper n 
23 Jan 1960 5 p. Monofilament tester and work performed 
with it; work mainly on high density polyethylene with 
oriented monofilaments; nylon, polypropylene and low density 
polyethylene were also oriented into filament and tested for 
physical properties; most important factor affecting tensile 
strength of monofilament is orientation ratio. 


New Device for Determining Shear Properties of Reinforced 
Plastics—Picture Frame Method, A-P.PENTON. Soc Plastics 
Engrs—J v 16 n 11 Nov 1960 p 1246-7. Method for determin- 
ing shear properties of glass reinforced plastic laminates by 
use of picture frame loading device, capable of producing 
approximately pure edgewise shear forces in plane of lam- 
inate; compared to picture frame method, Forest Products 
Laboratory method of calculating shear properties from tensile 
properties gives results which are conservative. 


Nondestructive Quality-Control Tests on Finished Reinforced- 
Plastic Parts, A.D.COGGESHALL. Plastics Technology v 5 
n 12 Dec 1959 p 51-7. Procedure is based on observing creep 
or relaxation of parts heated slightly above glass point when 
lightly stressed; it is shown that temperature and stress com- 
bination is highly specific for each application and must be 
determined by experiment; basic theory; general method; 
case histories. 


Prediction of Impact Resistance from Tensile Data, R.M. 
EVANS, H.R.NARA, E.G.BOBALEK. Soc Plastics Engrs— 
Jv 16n1 Jan 1960 p 76-83. Significant advances in correla- 
tion of tensile and impact data; correlation of falling weight 
test with tensile data; approximating tensile energy at impact 
rates; estimating elongation at impact speeds. 25 refs. 


Quasistationaere Messung der spezifischen Waerme und der 
Waermeleitfaehigkeit an  Kunststoffen, K.H.HELLWEGE, 
W.KNAPPE, V.SEMJONOW. Zeit fuer Angewandte Physik v 
11 n 8 Aug 1959 p 285-90. Quasi-stationary measurement of 
specific heat and heat transmission of plastics; data for 
silicone rubber, plasticized polyvinyl chloride, ethoxylin resin, 
polystyrol, polymethyl methacrylate, polyamide, and caout- 
choue between —150 and +100 C; peak in specific heat of cold 
straining rubber, observed at —39 C. 


Revision de los factores que influyen sobre el comporta- 
miento mecanico de los materiales plasticos sometidos a es- 
fuerzos prolongados, J.CALVO GOMEZ. Ion v 19 n 218 Sept 
1959 p 463-72. Revision of factors which influence mechanical 
behavior of plastic materials submitted to extended forces; 
factors of chemical structure, crystallinity, thermal and 
mechanical treatment, temperature, plasticizers, and load. 


Rockwell Hardness Scale Comparison, C.ANDREWS, Plastics 
Technology v 6 n 8 Aug 1960 p 42-4. Investigation of Rock- 
well hardness tests and hardness scales for plastics materials ; 
chart which can be used as ready reference between various R, 
L, and M scales of hardness for plastics provides engineers 
with easier method of deciding on and designing plastics of 
various types into their products. 


Sur la mesure des coefficients elastiques des materiaux, 
A.KAMMERER. Acad des Sciences—Comptes Rendus v 249 n 
19 Nov 9 1959 p 1861-3. Measurement of elasticity coefficients 
of materials; design of measuring apparatus which makes it 
possible to measure elasticity module and Poisson coefficient 
of plastic materials; results obtained with methacrylic photo- 
elastic resin; determination of elasticity module and Poisson 
coefficient. 


Tensile-Impact Measurements on Reinforced Plastics, R.H. 
CALDERWOOD, A.J.BUSH. Plastics Technology v 6 n 9 
Sept 1960 p 47-51, 72. Practical tensile-impact test for glass 
reinforced plastics with testing equipment needed, specimen 
shape and preparation, and results obtained; greater differ- 
ences between materials and reinforcements can be picked 
up than by standard impact tests; speed of loading is critical 
factor; using different scale ranges and pendulum masses is 
important. 


Vergleichende Erprobung von Verfahren zur Pruefung der 
Pilz-Widerstandsfaehigkeit von Werkstoffen, G.THEDEN. Ma- 
terialpruefung Materials Testing Materiaux v 2 n 3 Mar 20 
1960 p 88-97. Comparative trials of methods for testing resist- 
ance of materials against fungi; 10 methods were tried on 50 
materials, mostly plastics, exposed to attack by microorgan- 
isms; comparison leads to grading and selection of 5 gen- 
erally useful procedures. 28 refs. 


Working Stress Limits for Thermoplastic Structural Com- 
ponents, W.D.HARRIS, W.W.BURLEW, F.W.McGARRY. Soc 
Plastics Engrs—16th Annual Tech Conference v 6 paper n 8 
Jan 1960 2 p. Simple and economical testing procedure; data 
obtained can be used by designer and engineer to make better 
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plastic parts without excessive over-design ; balanced-beam 
creep and relaxation instrument; square donut for relaxation 
studies. 


Zur Messung der—‘‘Formbestaendigkeit in der Waerme,” 
W.GOHL. Kunststoffe v 49 n 5 May 1959 p 228-9. Measure- 
ment of “dimensional stability under heat’; Martens test, 
useful for plastics with high values of modulus of elasticity at 
room temperature is unsuitable for thermoplastics; cup test 
used instead for determining autodeformation temperature; 
values tabulated for 10 plastics; reference made to American 
“heat-distortion test’? (ASTM D648-45), British “plastic yield 
point” (BS771:1958), and Vicat test (VDE 0302). 


Zur Pruefung der Schlagfestigkeit von Kunststoff-Form- 
teilen, W.WOEBCKEN. Kunststoffe v 49 n 9 Sept 1959 p 
484-8. Testing of impact strength in plastic moldings; impact 
strength is found to depend not only on material type 
used and molding design, but also on processing technique 
employed; based on compliance with certain VDE rules in 
electrical engineering, test method for molding is given which 
permits impact strength to be measured at any point of 
molding. 


Textile Bonding. See Plastics—Bonding. 
Thickness Measurement. See Gages—Thickness Measuring. 
Transparent. See also Plastics—Acrylic. 


Low Cost, Transparent Plastic. Matls in Design Eng v 52 
n 1 July 1960 p 102-3. Styrene-acrylic copolymer called Zerlon, 
developed by Dow Chemical Co, has crystal clarity; light and 
weather stability are substantially better than that of poly- 
styrene, and approach that of acrylics; heat resistance is 
superior to both; changes in color, light transmission and 
mechanical properties indicated; applications for air condi- 
tioner control knobs, washer dial face and tracks for sliding 
doors. 


Treshchiny v prozrachnykh plastmassakh, ikh rost i stroenie, 
M.I.LBESSONOV, E.V.KUVSHINSKII. Fizika Tverdogo Tela 
vy 1n 9 Sept 1959 p 1441-7; see also English translation in 
Soviet Physics, Solid State v 1 n 9 Mar 1960 p 1321-8. Cracks 
in transparent plastics, their growth and structure; develop- 
ment of interferometric method for studying cracks inside 
transparent materials; discussion of some results obtained. 


Urethane. See Plastics-—Polyurethane. 
Vacuum Forming. See Plastics—Molding. 
Videne. See Plastics—Polyester. 


Vinyl. See also Electric Insulating Materials—Plastics; Light- 
ing Fixtures—Plasties; Nuclear Reactors—Materials; Pipe, 
Plastic; Plastics—Bonding; Plastics—Coloring; Plastics— 
Extrusion; Plastics—Film; Plastics—Irradiation; Plastics— 
Testing; Polymerization; Polymers; Protective Coatings— 
Plastics; Refrigerators—Manufacture. 


Characterization of Poly (Vinyl Chloride) Resins by Con- 
ductivity of Solvent Extract, J.B.DeCOSTE, B.A.STIRATELLI. 
Soe Plastics Engrs—16th Annual Tech Conference v 6 paper 
n 56 Jan 1960 6 p; see also Rubber Age v 87 n 2 May 1960 p 
279-85. Interlaboratory tests have shown that by means of 
electrolytic conductivity measurements on extracts of poly 
(vinyl chloride) resins, it is possible to distinguish between 
electrical and nonelectrical grades; resistivity of typical vinyl] 
insulating stock was found to decrease sharply when resins 
having high extract conductivity were used. 


Compounding and Processing Rigid Vinyl Sheets, R.C.RUM- 
BERGER. Soc Plastics Engrs—J v 16 n 1 Jan 1960 p 87-8. 
These sheets are used in such items as luggage, relief maps, 
playing ecards, credit cards, lighting fixtures, skin packaging, 
and display signs; rigid vinyl sheets are produced either by 
ealendering or extruding methods; description of com- 
pounding and processing of rigid vinyl sheet by calendering 
method; processing variables such as_ stabilizing systems, 
lubricants, pigments, and resins. 


Designing with Vinyls, C.W.BULKLEY. Machine Design v 
32 n 15, 16, 17 July 21 1960 p 142-6. Aug 4 p 147-50, Aug 18 
p 175-7. July 21: Factors involved in selecting and specify- 
ing vinyl plastic composition that best satisfies design require- 
ments. Aug 4: Engineering data on rigid and nonrigid com- 
pounds ; effects of environment conditions on design considera- 
tions. Aug 18: Typical applications for vinyl forms produced 
by rolling, coating, extruding, casting, spraying, and emboss- 
ing. 

Developments in Vinyl and Related Materials During 1959, 
W.CUMMINGS. Plastics Technology v 6 n 4 Apr 1960 p 51-3. 
Use of chlorinated polyethylene in vinyl compound to give 
formulations ranging from hard- to high-impact types to 
soft- to flexible varieties was important development in 1959; 
provides good weatherability and retention of dielectric prop- 
erties in flexible materials; chlorinated polyehtylene in these 
blends acts more like rubber in polyblends, than as polymeric 
plasticizer. 29 refs. 

Effect of Plasticiser Content on Heat Ageing of PVC, 
P.DELFOSSE. Rubber & Plastics Age v 40 n 9 Sept 1959 p 
941-4. Resin-plasticizer-stabilizer mixture aged 7 days at 100 C; 
reduction of plasticizer content, to achieve high percentage 
elongation at break, and use of lubricating filler which does 


THE ENGINEERING INDEX—1960 


PLASTICS—Continued 


not absorb plasticizer are suggested ; specifications Should 
emphasize values at yield point. Translation of article in 
Industrie des Plastiques Modernes Sept/Oct 1959. 


Effects of Secondary Plasticizers on Processing of Vinyls, 
P.D.SHARPE. Plastics Technology v 6 n 5, 6 May 1960 p 46-9, 
June p 36-42. May: Test Program was undertaken to evaluate 
secondary vinyl plasticizers ; results concern chemical, physical, 
and mechanical properties; properties of typical secondary hy- 
drocarbon plasticizers tabulated. June: Effect of secondary 
plasticizers on volatile loss, low-temperature flexibility, light 
stability, migration, odor, color, electrical properties, heat 
stability, flammability, and tensile properties. 


Fliesseigenschaften von Hart-PVC, G.PLATO, G.SCHROE- 
TER. Kunststoffe v 50 n 3 Mar 1960 p 163-5. Flow properties 
of rigid PVC; compounds were examined using melt viscosity 
instrument; with some modification, apparatus can obtain sig- 
nificant value for flow properties of such compounds; effect of 
PVC type, addition of lubricants and stabilizers on processing 
characteristics of compounds can be determined. 


Hostalit Z, ein neuer Kunststoff auf PVC-Basis, H.H.FREY. 
Kunststoffe v 49 n 2 Feb 1959 p 50-5. Hostalit Z new PVC-base 
plastic is polyblend of PVC and chlorinated polyethylene ; 
two series of products, Hostalit Z 700 and Hostalit Z 800, 
range from hard, shock resistant, to soft, flexible products ; 
mechanical, thermal, electric properties, resistance to chem- 
icals and solvents tabulated for three representative mem- 
bers of series; compounding and methods of fabrication. 


Improved Classification of Vinyl Resins, R.BRADDICKS, Jr. 
T.vanDEREN. Soc Plastics Engrs—J v 16 n 10 Oct 1960 p 
1144-6. Recommendations intended to provide plastic converter 
with improved practical means of classifying polymers for end 
use; value of molten flow data as supplementary information 
for vinyl chloride plastic processor; any of three commercially 
available instruments, Brabender plastograph, Tinius Olsen 
parallel plate plastometer or Mooney viscometer, can yield 
useful flow data. 


Innerlich weichgemachtes Polyvinylchlorid, H.W.EBERS- 
BACH, K.H.MICHL. Kunststoffe v 49 n 10 Oct 1959 p 618-16. 
Internally plasticized polyvinyl chloride; contribution to prob- 
lem of impact resistant polyvinyl chloride; chemical, physical 
and mechanical properties of series of PVC resins developed 
by suspension polymerizing mixture of monomers; resins com- 
bine excellent mechanical properties with easy processability ; 
compression and injection molding methods. 


Mececanismi di invecchiamento del cloruro di polivinile sotto 
l’azione della luce e del calore, A.CITTADINI, R.PAOLILLO. 
Materie Plastiche v 26 n 4 Apr 1960 p 314-18. Effect of light 
and heat on aging mechanisms of polyvinyl chloride; possible 
mechanisms of decomposition examined; most probable mech- 
anisms, according to present state of knowledge of high poly- 
mer chemistry, are discussed. 


Molded Vinyl Plastisols. Matls in Design Eng v 51 n 3 Mar 
1960 p 110-13. In-place-molding, rotational casting, slush mold- 
ing and dip molding as four ways to fabricate vinyl plastisol ; 
problems solved by these materials in production of auto air 


filter, vitrified clay pipe, hobby horse bodies, bicycle seat and 
cable splice case. 


Neuve Anwendungen von PVC-Granulaten und PVC-Weich- 
Granulaten, G.WICK, H.KOENIG. Kunststoffe v 49 n 7 July 
1959 p 307-14. New uses of unplasticized and plasticized PVC 
granules, with examples of Vestolit products; unplasticized 
granules contain tin or manganic hydroxide stabilizer; Vesto- 
lit used for tubes, sections, sheet, film, hollow ware, vacuum 
cleaner parts, potable water pipe, roller blinds, window 
frames, bottles, containers, wire covering, plates, deep drawn 
parts, pipe, fittings ; physical, mechanical, electrical properties. 


; New Weathering Stabilizer for Poly (Vinyl Chloride) Plas- 
tic, H.W.COOVER, Jr, R.L.McCONNELL, G.C.NEWLAND, 
J.W.TAMBLYN. Plastics Technology v 6 n 8 Aug 1960 p 45-7, 
56. Report on study to find formulations of PVC which would 
improve weatherability and, at same time, reasonable degree 
of heat stability; hexamethylphosphorie triamide has been 
found to be effective weathering stabilizer for PVC; care is 
required in formulations to retain adequate heat stability. 


Non-Newtonian Flow Behavior of Vinyl Resin Plastisol 
H.L.GUNNERSON, J.P.GALLAGHER. Tete & Eng Chem es 
51 n 7 July 1959 p 854-5. Plastisols used for coating and 
spreading, slush molding, dipping, and casting; experiments 
used four different types of vinyl resin in various concentra- 
tions of dioctylphthalate plasticizer ; viscosity determined with 
plate-and-cone viscometer; log shear stress vs log shear rate 
plotted; non-Newtonian index determined; non-Newtonian 


consistency calculated; index and consistency describe flow 
properties of plastics. 


Proizvodstvo khloristogo vinila iz gazovoi smesi s nizkim 
soderzhaniem atsetilena, G.TURZO (THURZO). Khimiche- 
skaya Promyshlennost v 39 n 1 Jan-Feb 1959 p 86-44, Manu- 
facture of vinyl chloride using gas mixture with low content 
of acetylene ; selection of catalyst; determination of specific 
load in ecatalyzer and period of time during which it is able 


to serve, and possibility of using waste gas for manufacture 
of ammonia. 
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Pruefung von Suspension-PVC auf Fischaugen, O0.LEUCHS. 
Kunststoffe v 50 n 4 Apr 1960 p 227-34. Testing suspension 
PVC for fish eyes”; plasticized black PVC mix is made on 
laboratory mill; samples are sheeted out thinly and observed 
against strong light; “‘fish eyes’? appear as transparent spots ; 
gelling characteristics of different plasticizers can also be 
determined in this manner. 


Rheological Study of Vinyl Calendering Compounds, W.E. 
WOLSTENHOLME, P.E.ROGGI. Modern Plastics v 37 n 7 
Mar 1960 p 181-4, 198, 200. Effects of molecular weight and 
plasticizer content on rheological properties of polyvinyl 
chloride compounds at several processing temperatures were 
studied with shearing disk (Mooney) viscometer; viscometer 
reading could be predicted with reasonable accuracy by em- 
pirical relation involving molecular weight, temperature, and 
plasticizer content; application of results to other calendering 
problems. 


Rheologische Untersuchung makromolekularer Substanzen— 
6, 7, Z.CSUROS, M.GARA, C.BERTALAN. Periodica Poly- 
technica—Chem Eng v 3 n 4 1959 p 255-65, v 4 n 1 1960 p 
9-32. Pt 6: Rheological research on macromolecular substances ; 
researches on distribution of internal stresses in blocks of hard 
PVC measured with Hoeppler consistometer. Pt 7. Effect of 
temperature on PVC—liquid system; viscosimetric investiga- 
tion of reciprocal action between PVC “F’’ and various liquids 
in relation to temperature; solvents of PVC have character- 
istically shaped viscosimetric curves and that based on their 
reciprocal action with PVC it places them in liquid group II. 


St. Gobain Mass Polymerisation of Vinyl Chloride, L. 
WALTER. Rubber & Plastics Age v 41 n 6 June 1960 p 665. 
Main advantages of Gobain process, are absence of emulsifiers, 
protective colloids, stabilizers, etc, which would lower resin 
qualities; rotating horizontal autoclaves achieve fluidization 
of total mass of material during elaborate process of poly- 
ages uses include sheet and floor covering, pipe and 
ose. 


Schlagzaehe PVC-Granulate, G.WICK, H.KOENIG. Kunst- 
stoffe v 49 n 10 Oct 1959 p 506-12. Impact-resistant granular 
polyvinyl chloride; physical, chemical and electrical properties 
are given for products, based on Vestolit modified with elas- 
tomer which imparts desired impact strength without being 
appreciably affected by aging effects; applications include use 
for containers for oil and chemicals, housings, fans, terrace 
shades, cold frames, windows, pump parts. 


Some Aspects of Degradation and Stabilization of Polyvinyl 
Chloride, D.K.TAYLOR. Plastics Inst—Trans v 28 n 76 Aug 
1960 p 170-7. Thermal degradation and photo-degradation cause 
dehydrochlorination of polymer which provides basis for sub- 
sequent degradative effects, such as oxidation; selection of 
additives must be examined carefully; stabilizer, if susceptible 
in any way to dehydrochlorination effects from polymer, can 
behave as decomposition catalyst for PVC; preventing onset 
of degradation by treatment of polymer before compounding. 


Stabilization of PVC Towards Sunlight, N.L.PERRY. Soc 
Plastics Engrs—J v 15 n 7 July 1959 p 550-5. Accelerated 
tests with light aging equipment yield very rough indications 
of durability of vinyl compounds in service; tests comprised 
exposing 40 formulations to Arizona sunlight for several 
years; all formulations used contained homopolymer resin 
with varying amounts of other ingredients; eight stabilizers 
were investigated; it is found that complete barium-cadmium- 
phosphite-epoxy vinyl compound has excellent resistance to 
sunlight. 


Stabilization of Vinyl Copolymer Resins, D.G.KNOWLES. 
Plastics Technology v 6 n 4 Apr 1960 p 35-8, 42. Vinyl 
chloride-vinyl acetate and vinyl chloride-vinylidene chloride 
copolymers, and different grades of vinyl chloride polymers ex- 
hibit varied response to typical barium-cadmium, lead, tin, 
and epoxy stabilizers; test results suggest caution in work- 
ing with different vinyl and copolymer resins. 


Study of Accelerated Aging of Vinyl Plastic Compounds in 
Modified Testing Oven, M.ROYEN. ASTM—Bul n 243 Jan 
1960 p 43-51. It is suggested that extensive work by many 
companies has shown that present standard methods for 
evaluating heat aging of PVC compounds are not reproduc- 
ible; paper describes work which confirms these conclusions ; 
new oven design is proposed which provides reproducible heat 
aging of compounds. 


Valutazione delle caratteristiche di lavorabilita del PVC in 
presenza di plastificanti, A.CITTADINI, R.PAOLILLO. Ma- 
terie Plastiche vy 26 n 3 Mar 1960 p 219-22. Evaluation of 
fabrication properties of polyvinylchloride in presence of 
plasticizers; main factors influencing workability of UPVC, 
methods for evaluation related to intended application of 
material are given. 


Vinyl-Hydrosole, W.A.RIESE. Kunststoffe v 50 n 1 Jan 1960 
p 83-4. Vinyl hydrosols resemble plastisols in their process- 
ing characteristics and application, but differ from latter in 
that they are able to take up much more filler than plastisols ; 
typical formulations; applications include noncombustible and 
coated textiles, paper, cardboard, leather, metal surfaces, 
Jaminates, woodworking and wood finishing, adhesives. 
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Wirkung kleiner Weichmacher-Konzentrationen in Vinyl- 
chlorid-Polymerisaten, O.FUCHS, H.H.FREY. Kunststoffe v 
49 n 5 May 1959 p 213-16. Effect of small plasticizer concen- 
trations cause embrittlement; effect attributed to stretching 
and hardening of macromolecules through solvation; this is 
confirmed by experiments with plasticizers, pure polyvinyl 
chloride, vinyl chloride copolymer, plasticizer containing 
precipitant, and polyvinyl chlorides of different molecular 
weights; critical discussion of publications. 


Zum WHinfluss von Fuellstoffen auf die Struktur und die 
elektrischen Eigenschaften von Weich-PVC-Mischungen, M. 
KREISS. Kunststoffe v 49 n 12 Dec 1959 p 679-83. Effect of 
fillers on structure and electrical properties of plasticized PVC 
compounds; adsorption of charge carrier by kaolin; cause of 
ion formation in PVC mixtures; saponification of ester plas- 
ticizers; molecular structure of plasticized mixtures of PVC 
and fillers; results of measurements indicate filler particles 
are randomly embedded in tangled PVC molecules. 


Viscosity. See Polymers—Viscosity. 


Waste Utilization. Polyethylene Film Scrap a Problem—Try 
This, G-LBAMBERGER. Modern Plastics v 37 n 8 Apr 1960 p 
114, 186. Low-cost integrated system produces polyethylene 
pellets from film without extruders, heat, or conventional 
pelletizers; scrap is cut into size suitable for handling in 
pellet mill; fed uniformly into Sprout-Waldron industrial 
pellet mill; partial fusion of material as it is mechanically 
worked in mill holds compressed film together. 


Wear. See Plastics—Testing; Rockets and Missiles—Materials. 
Welding. See Plastics—Bonding. 


PLASTICS PLANTS. See Dust; Electric Motors—Control; Fire 
Protection; Ventilation—Plastics Plants. 


PLASTICS TO METAL BONDING. See Metals and Alloys— 
Bonding. 


PLASTOMETERS. See Polymers—Testing. 
PLATE GIRDERS. See Beams and Girders; 
PLATE GLASS. See Glass Manufacture. 
PLATE MILLS. See Rolling Mill Practice; Rolling Mills. 
PLATES 

See also Structural Design. 


Added Mass of Lenses and Parallel Plates, T.SSARPKAYA. 
ASCE—Proc v 86 (J Eng Mechanics Div) n EM3 June 1960 
Paper n 2511 p 141-52. Study of added mass of lens-shaped 
bodies, two parallel square plates, and two parallel, infinitely 
long rectangular plates of various thicknesses; added masses 
were determined from mass-frequency relationship obtained by 
immersing objects in water and accelerating them in oscilla- 
tory motion; experimental results are in good agreement with 
analytical studies of corresponding potential flows. 


Design of Folded Plates, E.TRAUM. ASCE—Proc v 85 (J 
Structural Div) n ST8 Oct 1959 Paper n 2229 p 103-23. De- 
sign theories of folded plate structures are reviewed; advan- 
tages and generality of method of particular loadings ; method 
is applied to numerical example. 


Die Verfahren von Ritz und Treffetz in der Reissnerschen 
Plattentheorie, D.RUEDIGER. Oesterreichisches Ingenieur- 
Archiv v 13 n 4 1959 p 257-63. Methods of W.RITZ and E. 
TREFETZ in connection with E. Reissner’s theory of plates; 
derivation of variation principle equivalent to third boundary 
value problem in E.REISSNER’s theory of plates; boundary 
phenomena are not involved; simple, direct methods of varia- 
tion analysis are, therefore, applicable for solution. 


Note on Inequalities for Plate Eigenvalues, L.E.PAYNE. 
J Mathematics & Physics v 39 n 2 July 1960 p 155-9. It is 
shown that, for convex plate, first eigenvalue in buckling 
problem for clamped plate is not greater than four times first 
eigenvalue of corresponding fixed membrane; method could 
also be used to obtain bounds for eigenvalues of vibrating 
plates under all around tension, and for those in buckling 
problem for clamped plate submerged in elastic medium. 


On Equations of Extensional Motion of Crystal Plates, R.D. 
MINDLIN, H.L.COOPER. Columbia Univ—Dept Civ Eng— 
Tech Report n 36 CU-49-60-ONR-266 (09)-CE May 1960 15 p. 
General representation of simple type is found for Cauchy- 
Voigt equations for extensional motion of anisotropic elastic 
plates; quartz is used as example to show how to find orienta- 
tions of crystal plates which have constants of elasticity 
satisfying conditions for reduction of equations to simpler 
forms. 


On Large Elastic Deflections of Plates, I.TADJBAKHSH, 
E.SAIBEL. Zeit fuer Angewandte Mathematik u Mechanik v 
40 n 5-6 May-June 1960 p 259-68. Equations governing elastic 
deflections of thin plate for deflections larger than those for 
which Karman-Foepp! theory is valid are developed; connec- 
tion between new theory and that of Karman-Foepp] is shown ; 
application is made to circular plate uniformly loaded, and 
dynamical situation is discussed. 


Plate Design for Minimum Weight, R.T.SHIELD. Quarterly 


Applied Mathematics v 18 n 2 July 1960 p 181-44. Discussion 
of equations determining minimum weight design of trans- 


Bridges, Steel. 
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versely loaded sandwich plates is given; by means of inverse 
method, solution for elliptical plate clamped around its edge 
is derived. 

Rozwiazanie ogolne plyty trojkatnej 30°-60°-90° za pomoca 
transformacji wlasciwej, R.SOLECKI. Archiwum Inzyniereii 
Ladowej v 6 n 2 1960 p 203-36. General solution for 30°-60°-90° 
plate by means of eigen transforms; eigen transforms are 
simple and efficient for solutions of large range of boundary 
conditions; derivation of eigen transforms for given plate ; 
formula for isotropic triangular plate resting on elastic 
foundation and loaded in its plane by uniformly distributed 
normal forces; calculation of frequency of free vibrations. 


Bending. See Bending Machines; Plates—Stresses. 
Buckling. See Plates—Stresses. 

Cladding. See Metal Cladding. 

Flame Cutting. See Oxygen Cutting. 

Perforated. See Plates—Stresses. 


Stresses. See also Aircraft—Stresses; Concrete Construction— 
Stresses; Elasticity; Photoelasticity; Plasticity; Plates—Vi- 
brations; Shipbuilding Materials—Steel; Shock Waves; 
Stresses. 

Approximate Analysis of Certain Boundary-Value Problems, 
H.D.CONWAY. ASME—Trans—J Applied Mechanics v 27 
Ser En 2 June 1960 p 275-7. Simple method for analysis in- 
cluding small deflections of clamped plates and torsion of 
prismatic bars which lends itself to use of digital computer ; 
method applied to four problems, uniformly loaded, clamped 
square, and equilateral triangle plates, and torsion of bars of 
square and hexagonal cross section; results agree with exact 
solutions. Paper n 59-A-80. 


Asymmetrically Ring Reinforced Circular Hole in Uniformly 
End-Loaded Flat Plate with Reference to Pressure Vessel De- 
sign, R.HICKS. Instn Mech Engrs—-Proe v 173 n 11 1959 p 
329-37 (discussion) 338-42. Original of paper indexed in 
Engineering Index 1959 p 1051 from Aeronautical Quarterly 
May 1959. 


Bearing Capacity of Floating Ice Sheets, G.G.MEYERHOF. 
ASCE—Proc v 96 (J Eng Mechanics Div) n EM5 Oct 1960 
paper 2627 p 113-45. Collapse of floating ice sheets under load 
is estimated on basis of rigid-plastic plate on elastic founda- 
tion for various loading and boundary conditions; results are 
compared with field observations in operation of ice roads and 
floating airfields and some small-scale loading tests. 20 refs. 


Behavior of Buckled Rectangular Plates, M.STEIN. ASCE— 
Proc v 86 (J Eng Mechanies Div) n EM2 Apr 1960 pt 1 Paper 
n 2445 p 59-76. Theoretical and experimental results which 
indicate possible changes in buckle pattern are given for 
simply supported plates in longitudinal compression; results 
of separate analysis of phenomenon of change in buckle 
pattern; detailed analysis of stiffness in shear of plate buckled 
in compression. 

Behavior of Viscoelastic Plates in Bending, G.E.MASE. 
ASCE—Proe v 86 (J Eng Mechanics Div) n EM3 June 1960 
Paper n 2498 p 25-39. Solutions of fundamental equation by 
use of Laplace transformation; quasi-static deflection of lat- 
erally loaded plates is obtained in terms of associated elastic 
deflection of similar plate; dynamic response of simply sup- 
ported rectangular plates under no load; inertia forces due 
to deflection are taken into account and free vibrations of 
Maxwell and Kelvin type plate are given; simplifications in 
case of incompressible plate material. 


Behaviour of Perforated Plates under Plane Stress, R. 
BAILEY, R.HICKS. J Mech Eng Sciences v 2 n 2 June 1960 
p 148-61. Theoretical method is developed for determining 
elastic behavior of end-loaded plates completely perforated 
with closely spaced circular holes forming square or diagonal 
pattern; general method of solution has been verified by ex- 
perimental work for particular types of loading; investiga- 
tion concerned plate girder grillage supporting reactor core 
which is charged from below, at Hunterston Nuclear Generat- 
ing Station, England. 


Bemerkung zur vollstaendigen Auswertung des Spannungs- 
zustandes in Platten mit Hilfe der Spannungsoptik, H.BUF- 
LER. Ingenieur-Archiv v 29 n 2 1960 p 150-2. Evaluation, by 
photoelastic method, of state of stress in plates; principles 
and technique of method. 


Bending and Twisting of Flat Elastic Plate with Reinforced 
Circular Hole, R.HICKS. Aeronautical Quarterly v 11 pt 2 
May 1960 p 137-58. Using classical theory for bending, ex- 
pressions are obtained for boundary conditions at junction 
of reinforcement and plate; problems considered are uniform 
bending about one or two axes, and uniform twisting about 
two axes; for case of uniform bending about one axis, data 
are obtained for stress concentration around holes for plates 
and reinforcements having reasonably wide range of practical 
dimensions. 


Bending of Circular Plate with Central Hole by Concen- 
trated Edge Forces and Couples, R.S.DHALIWAL. Applied Sci 
Research Sec A v 9 n 6 1960 p 411-23. Complex variable 
method is applied to problem of bending for small deflections 
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of thin, isotropic, homogeneous circular plate with concentric 
hole by concentrated forces and couples applied at outer 
boundary of plate; numerical results presented in tables and 
graphs. 

Bending of Isoceles Right Triangular Plates, H.J. 
FLETCHER. ASME—Trans—J Applied Mechanics v 26 n 4 
Dee 1959 p 625-8. Two methods for solutions of problems of 
plate bent by arbitrary transverse loads; one makes use of 
concentrated diagonal load on square plate; other uses anti- 
symmetric load on square plate; numerical solution is given 
for case of clamped hypotenuse and simply supported legs; 
table indicates how to solve 15 of possible 18 problems in 
which edge is free, clamped, or supported. 


Bending of Plates on Viscoelastic Foundation, K.S.PISTER, 
M.L.WILLIAMS. ASCE—Proc v 86 (J Eng Mechanics Div) n 
EM5 Oct 1960 paper 2619 p 31-44. E.REISSNER’s theory is 
cited which extended Winkler-Zimmerman foundation to 
permit introduction of differential shear stiffness parameter in 
addition to foundation modulus; resulting system of differential 
equations to incorporate different interface condition ; signifi- 
cance of resulting shear stiffness parameter is examined ; 
solution for concentrated line load on infinite plate. 


Bending of Singularly Loaded Thin Circular Annulus with 
Free Boundaries, W.A.BASSALI. J Mechanics & Physics of 
Solids v 8 n 2 May 1960 p 128-40. Series solutions are pre- 
sented for complex potentials and deflection of thin circular 
annular plate of constant thickness under any system of 
concentrated forces or concentrated couples in equilibrium, 
edges of annulus being free; limiting cases when radius of 
inner edge tends to zero or radius of outer edge tends to 
infinity are investigated and exact solutions in closed forms 
are deduced. 15 refs. 


Cirkelringsplattor med jamnt fordelad last, upplagda vid 
yttre och inre omkretsen, T.TUNELL. Nordisk Betong v 4 n 1 
1960 p 51-8. Circular plates with concentric circular holes 
uniformly loaded and supported at outer and inner edges; 
formulas for radial and tangential moments and shear forces 
are deduced for various edge conditions; design work is facil- 
itated by using curves presented; designer can easily obtain 
not only maximum moments, but also zero and maximum 
moment points, and can readily plot moment curves. 


Compressive or Shearing Buckling Load and Fundamental 
Frequency of Rhomboidal Plate With All Edges Clamped, 
M.HAMADA. Japan Soe Mech Engrs—Bul v 2 n 8 Nov 1959 p 
520-6. Energy method is applied to solve eigenvalue problems 
of rhomboidal plate; solutions of compressive or shearing 
buckling and natural vibration are obtained; convergency of 
solutions is found to be adequate. 


Cylindrically Orthotropie Circular Plates with Large Deflec- 
tions, J.NOWINSKI. Zeit fuer Angewandte Mathematik u 
Physik v 11 n 3 May 25 1960 p 218-28. Deflection and stresses 
are investigated by small parameter method of Poincaré and 
by modified Galerkin method; numerical example is given for 
case of uniform loading. (In English). 


Design of Circular Plates Based on Plastic Limit Load, 
L.W.HU. ASCE—Proc v 86 (J Eng Mechanics Div) n EM1 
pt 1 Jan 1960 Paper n 2338 p 91-115. Load carrying capac- 
ities of circular plates subjected to axially symmetrical load- 
ing were determined by plastic analysis; design charts for 
nine cases of loading; example to illustrate use of charts for 
design of pressure vessel. 


Die Anwendung der Singularitaetenmethode zur Berechnung 
orthogonal anisotroper Rechteckplatten, Einschliesslich 
Traegerrosten, P.STEIN. Stahlbau-Verlags, GmbH, Cologne, 
Germany, 1959 91 p. Applying method of singularity for 
caleulation of orthogonal anisotropic rectangular plates in- 
cluding beam grillages; paper extends singularity method de- 
veloped for isotropic plates, by A.PUCHER, to orthogonal 
anisotropic plates; equations given for calculation of any 
orthotropic plate for any boundary condition. ‘ 


Die Berechnung von Hohlrippenplatten, E.GIENCKE. Stahl- 
bau v 29 n 1, 2 Jan 1960 p 1-11, Feb p 47-59. Calculation of 
ribbed hollow plates; paper deals with flat sheet metal 
which is strengthened in one direction by unilaterally applied 
hollow ribs; new equations are derived from general plate 
theory; cross beam moments; elastic or hinged cross beam 
support; eccentricity of hollow ribs; factors affecting torsion 
strength of ribs; examples of calculation. 


Die Schiefstellung einer elliptischen Platte auf homogener 
Unterlage durch eine ausmittige Last mit Anwendung auf 
Rechteckplatten, K.FISCHER. Bauingenieur v 34 n 7 July 
1959 p 258-65. Tilting of elliptical plate on solid base by ec- 
centric load and application of same principles to rectangular 
plates ; derivation of bottom stresses; derivation of values of 
tilting effect; application to rectangular plates needs identity 
of surface size. 


_Displacements and Stresses of lLaterally Loaded Semi- 
circular Plate with Clamped Edges, W.H.JURNEY, ASME— 
Trans—J Applied Mechanies y 26 Ser E n 2 June 1959 p 
224-6. Solution is obtained for case of plate of constant 
thickness, subjected to uniformly distributed normal load ; 
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method employed is superposition of solutions for circular 
plate with fixed edges; work arose in connection with design 
of large reinforced concrete floor slab. 


Dynamic Plastic Deformations of Simply-Supported Square 
Plates, A.D.COX, L.W.MORLAND. J Mechanics & Physics of 
Solids v 7 n 4 Oct 1959 p 229-41. Analysis given within 
framework of thin plate theory of problem of simply-sup- 
ported, square plate subjected to uniformly distributed rec- 
tangular pressure pulse; effects due to elastic strain, work- 
hardening and strain-rate neglected: to simplify analysis, 
Johansen’s yield criterion is adopted as approximation to 
Tresca’s; most important results concern maximum displace- 
ment and total time of motion; errors from approximating 
Tresca’s yield criterion estimated to be 5%. 


Effect of Shear Deformations on Bending of Rectangular 
Plates, V.L.SALERNO, M.A.GOLDBERG. ASME—Trans—J 
Applied Mechanics v 27 Ser En 1 Mar 1960 p 54-8. E.REISS- 
NER’s theory is applied to simply supported plate with con- 
stant load and to plate with two opposite edges simply sup- 
ported and other two edges free; numerical calculations for 
simply supported plate; results compared with those of 
classical theory. Paper n 56-A-66. 


Effect of Square and Triangular Notches with Fillets on 
Transverse Flexure of Semi-infinite Plates, S.'SHIOYA. Zeit 
fuer Angewandte Mathematik und Mechanik v 39 n 7/8 July/ 
Aug 1959 p 300-8. Theoretical solution for semi-infinite plate 
notched by single square or triangular notch with fillets and 
transmitting constant bending moment; analysis is developed 
on basis of Poisson-Kirchoff theory of thin plates and by 
means of Muskhelishvili’s complex variable method; perturba- 
tion method determines parametric coefficients involved in solu- 
tion; examples clarify notch effect. (In English). 


Elastic Bending of Layered Plates, K.S.PISTER, S.B.DONG. 
ASCE—Proc v 85 (J Eng Mechanics Div) n EM4 Oct 1959 
Paper n 2194 p 1-10. System of equations governing nonlinear 
bending of plates consisting of two or more bonded thin 
layers; effects of both transverse and in-plane loading and 
thermal gradients through plate thickness as well as over 
plate faces are given; specialization of equations for particular 
classes of problems. 


Elastic Equilibrium of Plate with Reinforced Elliptical 
Hole, E.LEVIN. ASME—Trans—J Applied Mechanics v 27 
Ser E n 2 June 1960 p 283-8. Analysis of infinite thin plate 
with elliptical hole reinforced by confocal elliptical ring sub- 
jected to loads in plane; solution to generalized plane-stress 
problem obtained using complex variable techniques of N.I. 
MUSKHELISHVILI; result presented in form suited to 
evaluation by digital computers. Paper n 59-A-45. 


Elastic-Plastic Analysis of Transversely Loaded Plates, 
J.F.BROTCHIE. ASCE—Proc v 86 (J Eng Mechanics Div) n 
EM5 Oct 1960 paper 2622 p 57-90. Flexural behavior of thin 
plates in post elastic range is discussed; elastic, purely plastic 
relationship between moment and curvature is assumed, and 
general solutions developed from small deflection theory, for 
axi-symmetrical yielding over area, and axisymmetrical and 
unsymmetrical yielding along lines; applications include in- 
elastic analysis of metal plates, pavement slabs, and continu- 
ous plate structures. 21 refs. 


Elastische Kreisplatten unter einseitiger Temperaturein- 
wirkung, A.KNESCHKE. Zeit fuer Angewandte Mathematik 
u Mechanik v 40 n 1-3 Jan-Mar 1960 p 40-6. Elastic circular 
plates under action of temperature on one side only; investiga- 
tion of thermal stresses and deformations in plates of known 
density subjected to known temperature distribution on sur- 
face. 

Electrical Analogue Solution for Stresses Near Crack or 
Hole in Flat Plate, S.C.REDSHAW, K.R.RUSHTON. J 
Mechanics & Physics of Solids v 8 n 3 Aug 1960 p 173-86. 
Electrical analogue for solving biharmonic equation used to 
determine elastic stresses in rectangular plate; where com- 
parison between experimental results and existing analytical 
solutions was possible, agreement was good; advantages and 
limitations of method are discussed and desirability of ex- 
tending method for determination of stresses after plastic 
yielding has occurred, is emphasized. 

Finite Deflections of Thin Cambered Elastic Plates, R.L. 
BISPLINGHOFF. Franklin Inst—J v 268 n 4 Oct 1959 p 270-7. 
Theory for computing finite deflections of plates subjected to 
simultaneous bending and twisting moments; relations be- 
tween deflections and applied methods are nonlinear and char- 
acterized by instabilities which arise as result of chordwise 
deformation; experiments described corroborate theoretical 
trends. 

Flexural Problems of Circular Ring Plates and Sectorial 
Plates, W.A.BASSALI, M.A.GORGUI. Cambridge Philosoph- 
ical Soc—Proe v 56 pt 1 Jan 1960 p 75-95. Explicit expres- 
sions in closed forms are obtained for complex potentials and 
deflection at any point of circular annular plate under 
various edge conditions when plate is acted upon by general 
line loadings distributed along circumference of concentric 
circle; solutions are used to discuss bending of circular plate 
with central hole under concentrated load, or concentrated 
couple acting at any point of plate. 
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Fracture Mode Transition for Crack Traversing Plate, G.R. 
IRWIN. ASME—Trans—J Basic Eng v 82 Ser D n 2 June 
1960 p 417-25. Stress field considered is approximate descrip- 
tion of stresses in annular region which excludes region of 
inelastic strains associated with fracturing process but does 
not extend outward more than small fraction of length of 
crack data for aluminum alloys, steels, and titanium are 
shown. 


Incremental Stress-Strain Law Applied to Work-Hardening 
Plastic Materials, C.HWANG. ASME—Trans—J Applied 
Mechanics v 26 Ser En 4 Dec 1959 p 594-8. Method developed 
in which incremental law is applied to work hardening 
material in plane stress corresponding to yield condition of 
von Mises; method illustrated by analysis of plastic bending 
of simply supported work hardening circular plate under 
uniformly distributed transverse load; resulting difference- 
differential equations solved by NCR 304 digital computer. 


Izgib neogranichennoi plity na uprogom poluprostranstve s 
peremennym po glubine modulem uprugosti, G.Ya.POPOV. 
Prikladnaya Matematika i Mekhanika v 23 n 6 Nov-Dec 1959 
p 1095-1100; see also English translation in Applied Mathe- 
matics & Mechanics v 23 n 6 1959 p 1566-73. Bending of un- 
bounded plate supported by elastic half-space with modulus of 
elasticity varying with depth; detailed analysis of deflection 
of beam-plate; new form of solution for deflection of beam 
lying on homogeneous elastic half-space. 


Laterally Loaded Thin Flat Plates, W.A.BRADLEY. ASCE 
—Proe v 85 (J Eng Mechanics Div) n EM4 Oct 1959 Paper 
n 2199 p 77-107. Plates were studied experimentally, using 
Moiré method, and analytically, by finite differences; results 
are presented; possible sources of error in Moiré technique; 
Moiré method, with possible improvements in technique, offers 
useful tool along with numerical methods, for future study 
of plates. 


Le probléme de la stabilité des plaques minces sous tensions 
thermoélastiques, F.BUCKENS. Revue M: Revue de la 
Mécanique v 5 n 4 1959 p 129-40. Problem of stability of 
thin plate subjected to thermoelastic stress; general mathe- 
matical study made and case of rectangular plate subjected 
to symmetrical temperature distribution discussed as example; 
results of different methods show good agreement. 


Local Buckling of Aluminium Plate Elements, K.SUTTER. 
Sheet Metal Industries v 37 n 393 Jan 1960 p 23-57 (dis- 
cussion) 57-62. Study based on 30 yr experience in design 
office, is specially addressed to designers and gives all informa- 
tion they should possess about local buckling of plate ele- 
ments; it is emphasized that calculations are not very time- 
consuming and that length of study is solely due to explana- 
tions of about 50 diagrams and sketches presented. 


Matrix Formulation of Folded Plate Equations, A.C. 
SCORDELIS. ASCE—Proc v 86 (J Structural Div) n ST10 
Oct 1960 paper n 2617 p 1-22. Analytical procedure, utilizing 
matrix algebra, is developed for determining longitudinal 
stresses, transverse moments, and vertical deflections in folded 
plate structures; sequence of matrix operations can be 
readily programmed for digital computer having available 
matrix subroutines ; sequence programmed for IBM 704 digital 
computer is described. 


O  yravnovesnykh treshchinakh, obrazuyushchikhsya pri 
khrupkom razrushenii, G.I.LBARENBLATT. Prikladnaya Mate- 
matika i Mekhanika v 23 n 4, 5 July-Aug 1959 p 706-21, 
Sept-Oct p 893-900; see also English translation in Applied 
Mathematics & Mechanics v 23 n 4, 1959 p 1009-29, n 5 p 
1273-82. Equilibrium cracks formed during brittle fracture; 
rectilinear cracks in plane plates; extension of model pre- 
viously suggested by author to rectilinear equilibrium cracks ; 
how dimensions of crack are determined by applied loads and 
by new universal characteristic coefficient of material co- 
hesion modulus; limited influence of cohesive forces; stability 
of isolated cracks. 


On Buckling of Annular Plate, E.H.MANSFIELD. Quarterly 
J Mechanics & Applied Mathematics v 13 pt 1 Feb 1960 p 
16-23. Consideration of buckling of infinite plate supported 
along two concentric circles and subjected to uniform radial 
compression, or tension, along inner circle; solution also 
applicable to similarly loaded finite annular plate if there is 
member of requisite tensile stiffness supporting outer circle; 
effect of regularly spaced diametral supporting members in- 
vestigated. 


On Pure Twist of Thin Plate Containing Infinite Row of 
Cireular Holes, T.YAMASHIDA. Zeit fuer Angewandte 
Mathematik u Mechanik v 40 n 5-6 May-June 1960 p 197-202. 
Problem of estimating influence of infinite series of equi- 
distant circular holes of equal radius on distribution of 
stress in infinite plate under uniform twisting is treated 
according to Poisson-Kirchhoff theory of thin plates; para- 
metric coefficients included in solution of this problem are 
determined by using method of perturbation; for some special 
cases, numerical results are given. 

On Some Plane Problems of Infinite Plate Containing In- 
finite Row of Circular Holes, M.ISIDA. Japan Soe Mech 
Engrs—Bul v 3 n 10 May 1960 p 259-65. Treatment of plates 
having uniform tension, tension in arbitrary direction, uni- 
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form shear, bending in plate, uniform internal pressure, cos- 
and sin-type internal pressures; formulas of circumferential 
stress are given in forms of power series and numerical 
results are examined. 


On Stress Concentration in Vicinity of Crack of Bended 
Thin Plate, S.INOMACHI. Japan Soe Civ Engrs—Trans n 68 
May 1960 p 27-31. Investigation of concentration of bending 
moments in neighborhood of crack in uniformly bent thin 
plate; boundary values are determined by solving Dual’s 
integral equation and both bending and torsion moments are 
expressed by simple formulas; isochromatic figures of both 
moments in vicinity of crack are presented. (In Japanese). 


On Tension in Orthogonally Aeolotropic Strip with Circular 
Hole, T.HAYASHI. Japan Soc Mech Engrs—Bul v 3 n 10 
May 1960 p 265-70. Using method of R.C.J-HOWLAND and 
improvements on it by M.ISIDA, methods are adopted to ex- 
press free edge conditions at rim of strip and of cireular 
hole, and stresses are given in form of power series of gamma 
which is ratio of radius of circular hole to half breadth of 
strip. 


On Tension of Infinite Strip Containing Square Hole with 
Rounded Corners, M.ISIDA. Japan Soe Mech Engrs—-Bul v 
3 n 10 May 1960 p 254-9. Problem is treated by perturbation 
method; formulas for circumferential stress are given and 
numerical results examined; concept of “equivalent elliptic 
hole’ given by F.HIRANO in problems of perforated infinite 
plates is found not valid for present problem; approximate 
method for case of elliptical hole proposed by author is found 
applicable; application of method to problems in multiple- 
connected domains. 


Photographie Method for Determining Deflected Shapes of 
Buckled Plates, C.Y. YUAN, D.D.VASARHELYI. Trend in Eng 
v 12 n 1 Jan 1960 p 12-15. Photographie method eliminates 
some difficulties of other procedures; deflection of web plate 
of plate girder under various conditions of load studied by 
comparison of shadow lines (caused by projections of grid 
plate suspended in front) before loading, with shadow lines 
after loading; photographs and contour diagrams. 


Plane-Stress Unloading Waves Emanating from Suddenly 
Punched Hole in Stretched Elastic Plate, J.MIKLOWITZ. 
ASME—Trans—J Applied Mechanics v 27 Ser E n 1 Mar 
1960 p 165-71. A.KROMM’s plane stress solution for com- 
pressional waves in infinite elastic plate subjected to radial 
pressure in circular hole at its center, has application to 
problem of stretched elastic plate in which circular hole is 
suddenly punched; plane stress solution for tensile circum- 
ferential stresses, generated by unloading mechanism in 
punching, given; numerical results of interest in fragmenta- 
tion studies. Paper n 59-A-46. 


Plastie Interaction Curves for Annular Plates in Tension 
and Bending, P.G.HODGE, Jr, RSSANKARANARAYANAN. J 
Mechanics & Physics of Solids v 8 n 3 Aug 1960 p 153-63. 
Annular plate made of perfectly plastic material is subjected 
to uniform normal load over its surface and constant tensile 
load around its outer edge; close bounds on interaction curve 
are found for all values of inner radius under various sup- 
port conditions at inner edge. 


Plastice-Wave Propagation Effects in Transverse Impact of 
Membranes, B.KARUNES, E.T.ONAT. ASME—Trans—J Ap- 
plied Mechanics v 27 Ser E n 1 Mar 1960 p 172-6. Con- 
sideration of plane motion of rigid strain hardening mem- 
brane attached to two parallel fixed supports; membrane is 
subjected to uniformly distributed transverse impulse, and its 
subsequent motion determined with particular emphasis on 
variation of thickness in final deflected shape. Paper 59-A-128. 


Plyty kolowe o rownomiernej wytrzymaloseci obciazone 
osiowo symetryeznie, S.LUKASIEWICZ. Archiwum Budowy 
Maszyn v 7 n 1 1960 p 75-85. Circular plates with uniform 
strength; solution of problem of defining shape of circular 
plate in such way as to have identical stress intensity at all 
points of external layer; numerical solutions for several 
forms of plates loaded axially-symmetrically. (Summary in 
English). 


Postbuckling Behavior of Rectangular Plates with Small 
Initial Curvature Loaded in Edge Compression, N.YAMAKI. 
ASME—Trans—J Applied Mechanics v 27 Ser E n 2 June 
1960 p 335-42. Indexed in Engineering Index 1959 p 1052 from 
Paper n 59-APMW-22. 


Rectangular Anisotropic Plate with Clamped Edges, P. 
WILDE. Archiwum Mechaniki Stosowanej v 12 n 2 1960 p 
241-58. Direct solution of anisotropie plate equation; numeri- 
cal example worked out indicates efficiency of solution; model 
test was performed; strains were measured by electrical re- 
sistance strain gage. 


Rectangular Plates with Free Edges on Elastic Foundations, 
S.T.CHEN. Acta Mechanica Sinica v 4 n 1 Jan 1960 p 28-35. 
Paper is generalization of H.LHAPEL’s paper in Mathematische 
Zeit 6, 1920 but differs in following four respects; both 
symmetrical and unsymmetrical loadings are discussed in 
detail, origin of coordinates are placed at corner of plate 
instead of center so that functions U, V and integrals are 
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simplified, both isotropic and orthotropic plates are treated, 
and both Ritz’s and Galerkin’s methods of variation are used 
to solve problem. 12 refs. 

Reissner’s Theory of Bending of Plates, A.L.GOLDEN- 
VEIZER. NASA—Tech Translation F-27 May 1960 16 p. E. 
REISSNER discovered edge effect in plates due to transverse 
shearing; paper shows that this theory predicts additional 
edge effect of same order of magnitude in immediate prox- 
imity of boundary; generalization of Reissner’s theory using 
same method but assuming general law of stress distribution 
through thickness. Translation from Akademiya Nauk SSSR, 
Izvestiya, Otdelenie Tekhnicheskikh Nauk n 4 Apr 1958. 


Shear Lag Solutions for Sheet-Stringer Panels by Means of 
Hydrodynamie Analogy, M.GOLAND. J Aero/Space Sciences 
vy 27 n 4 Apr 1960 p 291-5, 303. Problems relating to stress 
analysis of flat plate structures composed of cover sheet 
stiffened longitudinally by stringers and laterally by ribs; 
analogy consists of direct relationship between longitudinal 
stress and longitudinally directed component of fluid velocity ; 
corresponding boundary conditions for stress and fluid flow; 
examples, including stress concentration around elliptic cut- 
outs, with free and constrained boundaries, in large panels 
under uniform tension. 


Some Cases of Infinite Isotropic Plates with Mixed Bound- 
ary conditions, Z.OLESIAK. Archiwum Mechaniki Stosowanej 
v 12 n 1 1960 p 109-36. Determination of deflection of plate 
under various boundary conditions by application of Fourier 
transformation. 


Stress Distribution Around Central Crack in Plate Loaded 
in Tension; Effect of Finite Width of Plate, J.R.DIXON. Roy 
Aeronautical Soe—J v 64 n 591 Mar 1960 p 141-5. 2-dimen- 
sional photoelastic tests were carried out; theoretical solution 
of problem was derived and compared with present and other 
photoelastic results; it is shown that effect of crack length/ 
plate width ratio on elastic stress concentration at head of 
erack can be expressed by given formula. 


Stresses Around Rectangular Openings in Plate, H.B. 
PHILLIPS, I.E.ALLEN. ASCE—Proe v 86 (J Eng Mechanics 
Div) n EM8 June 1960 Paper n 2519 p 165-74. Curves have 
been developed for determination of normal stress around 
rectangular openings when subjected to uniaxial or biaxial 
stress fields; height to width ratios between 0.4 and 2.5 have 
been studied; study was made experimentally, utilizing photo- 
elastic interferometer method of stress analysis. 


Stresses Due to Diametral Forces in Tension on Eccentric 
Hole of Circular Disc, D.P.GUPTA. Zeit fuer Angewandte 
Mathematik u Mechanik v 40 n 5-6 May-June 1960 p 246-52. 
Stresses in circular disk with eccentric circular hole are 
determined when hole is subjected to two equal and opposite 
forces in tension along line of centers, outer boundary of 
disk being unstressed; solution is determined in bipolar co- 
ordinates ; from these results, corresponding stresses on semi- 
infinite plate with circular hole were deduced. 


Stresses in Certain Thin Plates Rotating About Axis Lying 
in Their Middle Plane, R.S.DHALIWAL. Franklin Inst—J v 
269 n 6 June 1960 p 463-73. Problem of plate having regular 
curvilinear polygonal boundary is considered in detail; results 
for circular, dumbbell-shaped, ecycloidal and cogwheel-shaped 
plates have been derived as particular cases; N.I.MUSK- 
HELISHVILI’s method has been employed; numerical results 
are presented in form of tables and graphs. 


Stresses in Plastic Range Around Normally Loaded Circular 
Hole in Infinite Sheet, O.L.MANGASARIAN. ASME—Trans 
—J Applied Mechanics v 27 Ser E n 1 Mar 1960 p 65-78. 
Stresses are found numerically on basis of both Jz deforma- 
tion and incremental theories; results of deformation theory 
are quantitatively assessed in light of criterion, recently de- 
veloped by B.BUDIANSKY, for acceptability of deformation 
theories. Paper n 59-A-130. 


Stresses in Semi-Infinite Plate Containing U-Type Notch 
under Uniform Tension, M.SEIKA. Ingenieur-Archiv v 27 n 
5 1960 p_ 285-94, Effect of single notch on plate under ten- 
sion applied parallel to straight boundary is treated by com- 
plex-variable method; parametric coefficients included in 
solution are determined by method of perturbation; solutions 
may be applied to notches of some other shapes; numerical 
examples. (In English.) 


.teuatematlactie Apel g der Differentialgleichungen fuer 
ene  anistorope “laechentragwerké; K.KLOEPPEL 14 
SCHARDT., Stahlbau v 29 n 2 Feb 1960 p 338-43. Systematic 
derivation of differential equations for plane anisotropic plate 
structures ; homogenous as well as articulated plates are con- 
sidered ; equations clearly define mechanical significance of 
all coefficients including deformation factors, basic load con- 


ditions, shearing force factors, and condition of symmetry to 
central plane. 


Tafeln fuer hydrostatisch belastete Rechteckp oY it 
CZERNY. Bautechnik-Archiy n 14 1959 115 erate at 
hydrostatically loaded rectangular plates; plate with four- 
edge support is of uniform thickness; calculation with 
Kirchhoff formula including transverse expansion coefficient 


Vibrations. 


THE ENGINEERING INDEX—1960 


1101 


PLATES—Continued 


of material of plate, by considering homogeneous and isotropic 


material; numerical tables give static values for six known 
support cases. 


Thermal Stress in Viscoelastie-Plastic Plate with Tempera- 
ture-Dependent Yield Stress, H.G.LANDAU, J.H.WEINER, 
E.E.ZWICKY, Jr. ASME—Trans—J Applied Mechanics v 27 
Ser E n 2 June 1960 p 297-302. Equations for determination 
of transient and residual stresses in plates subject to transient 
temperature distributions in heat treatment, based on assump- 
tion of viscoelastic, perfectly plastic material obeying von 
Mises temperature dependent yield condition; numerical 


method for integrating equations is applied to symmetrically 
cooled steel plate. 


Thin Plate Subjected to Shearing Stress, V.PLACAK. 
Czechoslovak Heavy Industry n 12 1959 p 42-5. Survey of 
properties, principles, terms and phenomena encountered in 
study of shearing stress of long thin wall plates of type 
known as beam with thin web; states of stress on true beam 
and on ideal beam also considered. 


Torsion-Free Stress Systems in Thick Plate Containing 
Spherical Cavity, N.FOX. Quarterly J Mechanics & Applied 
Mathematics v 13 Pt 2 May 1960 p 228-46. Problem is treated 
of thick plate of isotropic, elastic material, extending to 
infinity in two dimensions, and subjected to arbitrary bound- 
ary tractions and certain internal loadings; solution is found 
by method of successive approximation, illustrated by two 
examples; comparison with elementary, approximate solutions 
obtained by neglecting effect of faces. 


Transverse Flexure of Semi-Infinite Plate with Elliptic 
Notch, S.SHIOYA. Ingenieur-Archiv v 29 n 2 1960 p 93-9. 
Theoretical solution developed on basis of Poisson-Kirchhoft 
theory of thin plates and Muskhelishvilli’s complex variable 
method; method of perturbation was used in determining 
parametric coefficients ; numerical examples. In English. 


Transverse Flexure of Semi-Infinite Thin Plate Containing 
Infinite Row of Circular Holes, O.TAMATE. ASME—Trans—J 
Applied Mechanics v 26 Ser En 4 Dee 1959 p 661-5. Problem 
of finding stress resultants in semi-infinite plate under plain 
bending and containing infinite row of equal and equally 
spaced circular holes is discussed on basis of Poisson-Kirch- 
hoff theory of thin plates; method of perturbation is 
adopted for determination of parametric coefficients included 
in solution; numerical examples. 


Transverse Flexure of Thin Circular Plate Subject to Para- 
bolic Loading over Concentric Ellipse, W.A.BASSALI. Zeit 
fuer Angewandte Mathematik u Physik v 11 n 3 May 25 
1960 p 176-91. On basis of Poisson-Kirchhoff theory, com- 
plex potentials are derived to solve problem for elastically 
restrained plate; boundary and central values of bending, 
twisting moments and shearing forces are computed; limiting 
eases in which loaded patch becomes circle or line ellipse. 
(In English). 

Triaxial Tension at Head of Rapidly Running Crack in 
Plate, J.M.FRANKLAND. ASME—Trans—J Applied Me- 
chanics v 26 Ser E n 4 Dec 1959 p 570-2. Appreciable normal 
stress through thickness can occur when crack is growing 
rapidly; this gives rise to state of triaxial tension in core of 
plate near head of crack and can thus contribute to brittle 
behavior observed in such cases; amount of triaxiality strongly 
dependent on extent of plastically deformed zone at end of 
erack. 


Ueber die Biegung einer unendlich erstreckten orthotropen 
Platte auf elastischer Unterlage, S.WOINOWSKY-KRIEGER. 
Ingenieur-Archiv v 29 n 1 1960 p 22-30. Bending of ortho- 
tropic infinite plate on elastic foundation; fundamental 
differential equations, and solutions for general and special 
applications. 


Wprowadzenie sily skupionej w tareze z uwzglednieniem 
warunku rownomiernej wytrzymalosci, J.KAPKOWSKI. 
Archiwum Budowy Maszyn v 7 n 1 1960 p 87-97. Introduc- 
tion of concentrated force into panel, condition of uniform 
strength being observed; calculation based on hypothesis of 
shape deformation energy of varying thickness of panel when 
it is loaded with concentrated force perpendicular to its edge. 
(Summary in English). 


Zagadnienie rozkladu naprezen w_ sciskanej plycie. pros- 
tokatnej poddanej jednoezesnemu dzialaniu obciazenia 
poprzecznego, J.LEYKO. Archiwum Budowy Maszyn v6n2 
1959 p 259-77. Problem of stress distribution in compressed 
rectangular plate subject to simultaneous action of trans- 
verse load; effect of transverse load on reduction coefficient ; 
slight transverse load, such as occurs in aircraft construc- 
tion, causes distinct decrease in reduction coefficient ; formulas 
in better agreement with experiments than those given by 
formulas in general use. 


See also Vibrations; Vibrations—Damping. 


Contributions to Problem of Vibrations of Plates with 
Damping Considered, D.RASKOVIC. Zeit Fuer Angewandte 
Mathematik u Mechanik v 39 n 9-11 Sept-Nov 1959 p 422-4, 
Problem of free vibrations of thin elastic, homogeneous plate 
considering influence of interval viscous damping proportional 
to velocity, is calculated by functions defining normal vibra- 
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tion modes of uniform beams; solutions obtained for square 
plate clamped at four edges, cantilever plate, square plate 
clamped along two adjacent edges and free along other two 
edges ; results compared with known results. 


Extensional Vibrations and Waves in Circular Disk and 
Semi-infinite Plate, D.C.GAZIS, R.D.MINDLIN. Columbia 
Univ—Dept Civ Eng & Eng Mechanics—Contract Nonr- 
266 (09) Tech Report n 33 Apr 1959 27 p. Set of approximate 
equations of extensional motion of elastic plates is derived 
and compared with results of experiments performed by 
E.A.G.SHAW ; new mode of vibration, in which deformation 
is predominantly at edge of disk arising from complex con- 
jugate roots of frequency equation of infinite plate; study of 
reflection of straight crested extensional waves at edge of 
semi-infinite plate. 


Extensional Vibrations of Elastic Plates, R.D.MINDLIN, 
M.A.MEDICK. Columbia Univ—Dept Civ Eng—Tech Report 
n 28—CU-36-58-ONR-266(09)-CE Apr 1958 39 p; see also 
ASME—Trans—J Applied Mechanics v 26 Ser E n 4 Dec 
1959 p 561-9. System of approximate, 2-dimensional equa- 
tions of extensional motion of isotropic, elastic plates is 
derived; equations take into account coupling between ex- 
tensional, symmetric thickness-stretch and symmetric thick- 
ness-shear modes, and also include two face-shear modes; 
spectrum of frequencies for real, imaginary and complex 
wave-numbers in infinite plate is compared with correspond- 
ing solution of three-dimensional equations. 


Flexural Vibrations of Elastic Sandwich Plates, R.D. 
MINDLIN. Columbia Univ—Dept Civ Eng—Tech Report n 35 
—CU-46-59-ONR-266(09)-CE Aug 1959 17 p. In sandwich 
plates, of type employed in light weight construction, fac- 
ings are frequently thin enough, in comparison with thick- 
ness of core, to permit neglect of their flexural rigidity and 
transverse shear deformation in establishing equations of 
flexural equilibrium; only extensional deformation of facings 
and transverse shear deformation of core are taken into 
account, 


Flexural Vibrations of Elastic Sandwich Plates, Y.Y.YU. 
J Aero/Space Sciences v 27 n 4 Apr 1960 p 272-82, 290. 
Summary of new flexural theory of elastic sandwich plates 
and pertinent formulas; on basis of this theory and exact 
elasticity theory, flexural vibrations of sandwich plates are 
investigated; numerical results yielded by two theories show 
excellent agreement and new theory is found to be ap- 
plicable to very wide frequency range; importance of various 
effects involved in theory is assessed. 


Frequency of Flexural Vibration of Rectangular Ortho- 
tropic Plates With Clamped or Supported Edges, R.F.S.HEAR- 
MON. ASME—Trans—J Applied Mechanics v 26 Ser E n 
4 Dec 1959 p 537-40. Rayleigh method, using characteristic 
beam functions appropriate to boundary conditions, applied 
to derive closed formulas for frequencies of vibration of 
orthotropic plates under any combination of clamped or sup- 
ported edges. 


Fundamental Frequency of Thin, Flat Circular Plate Simply 
Supported Along Circle of Arbitrary Radius, R.Y.BODINE. 
ASME—Trans—J Applied Mechanics v 26 Ser E n 4 Dec 
1959 p 666-8. It is shown that there are three support loca- 
tions which coincide with ‘“‘classical’’ plate solutions; dimen- 
sionless frequency is plotted against ratio of support radius 
and outer edge radius, showing frequency variation with 
support location; maximum frequency occurs when support 
is located at diameter of first nodal circle of free edge plate. 


High Frequency Vibrations of Crystal Plates, R.D.MIND- 
LIN. Columbia Univ—Dept Civ Eng—Tech Report n 38 CU- 
51-60-ONR-266(09)-CE Aug 1960 20 p. Cauchy’s two dimen- 
sional equations of coupled flexural and extensional motion of 
crystal plates are extended to next higher order of approxi- 
mation in order to accommodate frequencies of two lowest 
thickness-shear modes; theorems of uniqueness and ortho- 
gonality are established and some general conclusions drawn 
regarding solutions in rectangular coordinates and vibrations 
of rectangular plates. 


Low Frequency Flexural Vibrations in Elastic Plates, V.T. 
BUCHWALD. Quarterly J Mechanics & Applied Mathematics 
vy 12 pt 4 Nov 1959 p 454-63. It is shown that assumptions 
regarding transverse displacement and shear stresses lead to 
two equations for flexural vibrations of plates, corresponding 
to three vibration modes; equations obtained are compared 
with exact equations for plane flexural waves, and it is 
shown that if frequency is less than certain value, cor- 
respondence between two sets of equations is good; results 
compared with results obtained from Mindlin’s equations. 


New Theory of Elastic Sandwich Plates—One-Dimensional 
Case, Y.Y.YU. ASME—Trans—J Applied Mechanics v 26 Ser 
E n 38 Sept 1959 p 415-21. Exploratory study aiming to 
attack vibration problem of sandwich plates carried out, for 
one-dimensional plane-strain case; effects of transverse shear 
deformation and rotatory inertia in both core and faces 
considered; no restriction imposed on magnitude of ratios 
between thicknesses, material densities, and elastic constants 
of core and faces. 
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Note on Effeet of Bevelling on Coupled Thickness-Shear- 
Flexure Vibrations of Crystalline Plates, E.S.RAJAGOPAL, 
E.S.RAMAMURTHY. Indian Inst Science—J v 42 n 3 July 
1960 p 56-65. Theoretical calculations for infinitely long 
plates are based on R.D.MINDLIN’s plate theory which takes 
into account rotatory inertia and transverse shear terms and 
equations given by R.D.MINDLIN and M.FORRAY for uni- 
form plate and for double wedge; calculations are compared 
with experimental observations on long strip of AT cut 
quartz plates; beveling together with edge clamping will 
reduce flexure coupling effects. 


Note on Vibrations of Prisms and Polygonal Plates, R.D. 
MINDLIN. Columbia Univ—Dept Civ Eng—Tech Report n 
29—CU-37-58-ONR-266(09)-CE Apr 1958 6 p. Coupled dilata- 
tional and equivoluminal modes of vibration are found for 
certain elastic prisms and polygonal plates for special values 
of Poisson’s ratio. 


Vibration Characteristics of Stiffened Plates, C.L.KIRK. 
J Mech Eng Science vy 2.n 3 Sept 1960 p 242-53. Calculation 
of natural frequencies of free flexural vibration of rectangular 
plates which have stiffeners parallel to one edge; approximate 
frequency equation derived for clamped plate with closely 
spaced stiffeners, by extending Raleigh method as applied by 
Warburton to rectangular isotropic plates; for plate con- 
taining single central stiffener, exact frequency equation is 
derived for simply supported edges and approximate equa- 
tion for clamped edges. 


Vibration of Rectangular Plates Point-Supported at Cor- 
ners, H.L.COX, J.BOXER. Aeronautical Quarterly v 11 pt 
1 Feb 1960 p 41-50. Fundamental frequencies of flexural 
vibration are determined for uniform isotropic rectangular 
plates that have free edges and pinpoint supports at four 
corners; for square plate lowest five frequencies and mode 
shapes are determined; finite difference expressions are used 
in conjunction with extrapolation procedures to obtain ap- 
proximate solutions. 


Vibrations and Stability of Plates Under Initial Stress, 
G-HERRMANN, A.E.ARMENAKAS. ASCE—Proe v 86 (J 
Eng Mechanics Div) n EM3 June 1960 Paper n 2500 p 65-94. 
Equilibrium of plates, under initial stresses uniformly dis- 
tributed across plate thickness; equations derived by B.de 
SAINT-VENANT by considering isolated plate element; 
paper presents generalization of Saint-Venant theory and 
establishes more inclusive theory of plates under initial stress, 
analogous to R.D.MINDLIN plate theory, by retaining in 
equations of motion effects of transverse shear deformation 
and rotatory inertia. 


Vibrations transversales d’une plaque nervuree appuyee sur 
ses bords, Y.JULLIEN. Annales des Telecommunications v 
14 n 7-8 July-Aug 1959 p 161-4. Transverse vibrations of 
ribbed plate supported at edges; study of plates used in 
industry, regular thickness variations of which are regarded 
to be analogous to “square signals’? in electronics. 


Welded Steel. See Welded Steel Structures. 

PLATES, PHOTOGRAPHIC. See Photographic Plates. 
PLATFORM SCALES. See Scales and Weighing. 
PLATFORM TRUCKS. See Industrial Trucks. 
PLATING. See Electroplating. 

PLATINUM AND ALLOYS 


See also Electrodes—Platinum; Electron Tubes—Materials ; 
Gold Platinum Alloys; Mineral Industry and _ Resources; 
Platinum Metals; Precious Metals; Thermocouples. 


Platinum in Glass Industry, E.PRESTON. Platinum Metals 
Rev v 4 n 1, 2 Jan 1960 p 2-9, Apr p 48-55. Review of 
most important applications; laboratory uses; temperature 
measurement and control devices; glass melting in platinum 
pots; application of platinum and its alloys for protecting 
refractories from attack by molten glass; production of fibre 
glass through platinum bushings; other applications of 
platinum in glass melting practice. 


Point Defects in Platinum, G.R.PIERCY. Philosophical Mag 
v 5 n 51 Mar 1960 p 201-21. Experiments to determine 
mobility and types of point defect introduced in platinum 
by deformation in liquid nitrogen, quenching into water from 
1600 C, or reactor irradiation at 50 C; after radiation, 
principal defects were single vacant lattice sites; after 
quenching, pairs of vacancies. 


Spectral Properties. See Spectrometers—Infrared. 
Substitutes. See Polymers. 
PLATINUM DEPOSITS 


Rustenburg Platinum Mines. S African Min & Eng J v 71 
n 3514 June 10 1960 p 1462-4. One horizon is Merensky reef 
horizon of lower Bushveld Igneous Complex; main concentra- 
tion of platinum group metals is in layer of coarse felspathic 
pyroxenite norite; strike and dip of horizon are very con- 
sistent; vertical depth of 1000 ft of workings in one mine 
is equivalent to 6000 ft down dip; conditions make for 
straight forward mining operations; platinum is present in 
platinum and in copper salts; crushing, milling, concentra- 
tion, flotation and smelting. 


PLATINUM DEPOSITS—Continued 

Usloviya nakhozhdeniya i osobennosti sostava mineralov 
platinovoi gruppy v rudakh Noril’skogo mestorozhdeniya, 
A.D.GENKIN. Geologiya Rudnykh Mestorozhdenii n 6 Nov- 
Dec 1959 p 74-84, 8 plates. Condition of occurrence and 
peculiarities of composition of platinum group minerals in 
ores of Noril’sk deposit; greatest concentration of platinum 
group minerals is associated with chalcopyrite ore veins 
which formed due to differentiation of sulphide melt and 
erystallization during later moments of ore formation; plati- 
num group minerals formed later than main mass of sul- 
phides ; composition of platinum minerals. 

PLATINUM METALS 

See also Catalysts—Platinum; Cobalt and Alloys; Iridium ; 
Magnesium Platinum Alloys; Magnetic Materials; Metals, 
Rare and Minor; Metals and Alloys; Metals and Alloys— 
Electric Properties; Metals and Alloys—Refractory; Ore 
Analysis; Palladium. 

Geochemical and Economie Study of Platinum Group Metals, 
K.MURARI. J Mines, Metals & Fuels v 8 n 9 Sept 1960 
p 9-13. Geochemical characters of these metals, their eco- 
nomic importance, geological occurrences in India and abroad. 


Iridium Platinum Alloys, A.S.DARLING. Platinum Metals 
Rev v 4 n 1 Jan 1960 p 18-26. Critical review of their 
constitution and properties; constitutional diagram; misci- 
bility gap; electrical properties; physical and mechanical 
properties; workability; corrosion and oxidation resistance ; 
applications. 32 refs. 

Modern Industrial Uses of Platinum Metals, W.BET- 
TERIDGE, D.W.RHYS. Metal Industry v 97 n 9, 10, 11 Aug 
26 1960 p 163-6, Sept 2 p 1838-5, Sept 9 p 203-5. Refining and 
processing of platinum metals; properties; metallurgical ap- 
plications for temperature control and measurement, and 
other purposes; uses of platinum metals in chemical and 
petroleum industries, and in glass industry; electrical and 
electronic industries noted as largest users; applications in 
atomic energy industry, etc. 


Platinum Metals in Periodic System, A.R.POWBPLL. 
Platinum Metals Rev v 4 n 4 Oct 1960 p 144-9. Comparative 
study shows that in their physical and chemical properties, 
ruthenium and osmium more closely resemble technetium and 
rhenium, or in certain respects molybdenum and tungsten, 
than they do iron; rhodium and iridium are more closely 
allied to cobalt than to any other metal, while palladium and 
platinum have close analogies both with nickel and with 
precious metals of Group I. 


Ruthenium-Palladium System, A.S.DARLING, J.M.YORKE. 
Platinum Metals Rev v 4 n 3 July 1960 p 104-10. In investiga- 
tion of equilibrium diagram of ruthenium palladium system 
by microscopic and X-ray methods, it was established that 
diagram is of simple peritectic type; no intermediate phases 
of eutectoid transformations of types recently reported by 
Russian workers have been observed. 


Studium der Gefuegedeformation von Platinwerkstoffen etc, 
G.REINACHER. Zeit fuer Metallkunde v 51 n 1 Jan 1960 p 
18-24. Study of deformation of structure of platinum materials 
(Pt with or without 5% Rh or Ir) during micro time-to- 
rupture tests on stage of special high-temperature micro- 
scope; description of vacuum heating chamber with built-in 
testing arrangement for strip specimens 0.12x0.2 mm#2 in cross 
section; reproduction and discussion of motion-pictures of 
er ce showing different mechanisms of rupture at 


Thermal Expansion of Rhodium-Platinum Alloys, B. 
BARTER, A.S.DARLING. Platinum Metals Rev v 4 n 4 Oct 
1960 p 138-40. Investigation of thermal expansion charac- 
teristics of rhodium platinum alloys at temperatures up to 
1500 C reported; data may be particularly helpful to users of 
these alloys in glass industry. 


PLATINUM PLATING. See Electroplating; Precious Metals. 
PLOWS. See Agricultural Machinery—Manufacture. 
PLOWSHARE PROGRAM. 
PLUG GAGES. 
PLUMBING 
See also Porcelain—Manufacture. 


Fixtures. Produetion Processes for Gel-Coated Glass-Polyester 
Plumbing Fixtures, J.A.WILLS. Plastics Technology v 6 n 5 
May 1960 p 50-5. Manufacture of reinforced plastics fixtures ; 


See Explosions—Nuclear. 
See Gages—Screw Thread. 


step-by-step discussion of gel coat formulations, molding 
processes, and design requirements; production tools are 
constructed from polyester resin-fibrous glass materials; 


products mostly shower-pans and stalls. 


Pyrophyllite Does Great Things for Sanitaryw y 
TUCKER. Cer Industry v 74 n 4 Apr 1960 p 114-17 eee 
Pyrophyllite is soft mineral (hardness 1.2) with flat ‘platy 
structure similar to mica, which prevents excessive wear on 
forming equipment and imparts certain properties of work- 
ability ; test data for Duraclay plumbing fixtures made by 
Crane Co for glaze and residual compression, moisture ex- 
pansion, absorption and fired modulus. 
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Manufacture. 


PLUMBING—Continued 


Spray Taps, A.SSOBOLEV. Heating vy 22 n 173 May 1960 
p 155-8. Development of plain tap incorporating needle valve 
having spray directed at angle so as to cover larger area of 
hands placed under spray and fed by warm water at controlled 
temperature, and mixer spray tap having cold and hot water 
ports which are successively and gradually opened as capstan 
head of tap is rotated and wherein temperature of water, 
rather than discharge, rises as tap is turned on; basins for 
use with taps; application to offices and schools. 


] See Copper Foundry Practice; Materials Hand- 
ling—Ceramic Plants. 


PLUTONIUM 


See also Metals, Rare and Minor; Neutrons—Sources; Nu- 
clear Reactors—Fission Products; Nuclear Reactors—Fuels; 
Nuclear Reactors—Materials; Radioactive Materials. 


Alternative Routes for Conversion of Plutonium Salts to 
Metal and Their Recovery Problems, I.L.JENKINS, N.J. 
KEEN, A.G.WAIN. Met Soc AIME—Proe of Conference (San 
Francisco Feb 1959) 1960 p 25-40 (discussion) 40-2. Ad- 
vantages and disadvantages of several methods for prepara- 
tion of plutonium metal are described with particular refer- 
ence to reduction of oxides, fluorides, and chlorides by calcium 
and lithium; recovery of plutonium from slags which are 
formed during these reductions, is discussed. 


Behavior of Some Delta-Stabilized Plutonium Alloys at High 
Pressures, R.O.ELLIOTT, K.A.GSCHNEIDER, Jr. Met Soc 
AIME—Proe of Conference (San Francisco Feb 1959) 1960 
p 243-62. Delta-phase, Pu-rich, binary alloys containing Al, 
Zn, In, and Ce were observed at pressures up to 11,000 atm 
at 24 C; some of these alloys transformed under compression, 
and their transformation pressures and volumes, densities, 
compressibilities, and hardnesses were determined as func- 
tion of composition; natures of observed high pressure trans- 
formations are discussed and related to their respective 
binary alloy phase diagrams with plutonium. 


Calcium Reduction of Plutonium Halides to Metal, R.D. 
BAKER, W.J-.MARAMAN. Met Soe AIME—Proc of Con- 
ference (San Francisco Feb 1959) 1960 p 48-58 (discussion) 
58-9. Methods and equipment used to prepare metal of greater 
than 99 w% purity in good yield from either plutonium (III) 
chloride or plutonium (IV) fluoride; effects of process 
variables such as reduction scale (varied from 1 to 500 ¢g 
Pu), use of iodine as booster, reduction temperature time 
cycle, purity of halide, and crucible properties on product 
yield and purity are discussed. 


Conferenza sulla metallurgia del plutonio, E.ZIMMER. 
Energia Nucleare v 7 n 10 Oct 1960 p 685-90. International 
Conference on Plutonium Metallurgy; conference was or- 
ganized by Societe Francaise de Metallurgie and Commis- 
sariat a l’Energie Atomiques and held at Grenoble, France, 
Apr 1960; papers delivered at Conference, covering physical 
properties of Pu, Pu alloys, ceramic materials and nuclear 
fuels are reviewed. 38 refs. 


Détermination de quelques propriétés physiques du pluto- 
nium métal, J.G.BALL, J.A.LEE, P.G.MARDON, J.A.L. 
ROBERTSON. Mémoires Scientifiques de la Revue de Métal- 
lurgie v 57 n 1 Jan 1960 p 49-56. Determination of some 
physical properties of plutonium metal at AERE Harwell, 
England; results discussed with particular emphasis on fol- 
lowing points: probable existence of six phases; considerable 
hysteresis accompanying phase transformations; low density 
of delta-plutonium; negative coefficient of thermal expansion 
of delta-Pu; high electric resistivity of metal; and high 
specific heat of alpha phase. 


Distribution of Plutonium and Selected Impurity Elements 


Between Nitrate Solutions and Tri-n-butyl Phosphate, E.L. 
CHRISTENSEN, C.W.KELLEY, A.J.BEAUMONT,  J.R. 
HUMPHREY. Met Soe AIME—Proe of Conference (San 


Francisco Feb 1959) 1960 p 75-88. Distribution coefficients of 
impurities in Pu were measured at various nitric acid and 
aluminum nitrate salting agent concentrations; by properly 
adjusting concentrations, good separation of Cr, Ni, Cu, Fe, 
and Ce is attainable in single extraction cycles; separation 
of Zr, Th, and U is unsatisfactory over range of process 
variables studied. 


Etching of Plutonium and its Alloys by Cathodic Bom- 
bardment, K.IMLAH. Met Soe AIME—Proc of Conference 
(San Francisco Feb 1959) 1960 p 189-211 (discussion) 211-14. 
Equipment and procedure described to develop suitable struc- 
ture for microscopic examination; method for preventing 
specimen from overheating; photomicrographs of clean, well- 
defined microstructures obtained by cathodic bombardment 
of plutonium and some of its alloys are included, together 
with photomicrographs of same specimens etched by means of 
conventional techniques. 


Experimental Determination of Characteristic Temperature 
for PuQz, R.B.ROOF, Jr. J Nuclear Matls v 2 n 1 Mar 1960 
p 39-42. Temperature determined by experimentally measuring 
reduction in intensity of X-ray diffraction spectra from speci- 
men as temperature is increased; in order to evaluate tech- 
nique employed, characteristic temperature of Al was also 
determined; for Al, characteristic temperature of 393 K was 


PLUTONIUM—Continued 


obtained, which agrees with value of 390 K obtained from 
specific heat measurements; characteristic temperature of 
PuOz was found to be 415 K 


Extractive and Physical Metallurgy of Plutonium and its 
Alloys. Met Soe AIME—Proc of Conference (San Francisco, 
Feb 1959) 1960 314 p. Texts of 14 papers presented at 
Symposium in San Francisco; annotated bibliography in- 
cluded. (All articles have been indexed separately). 


Grenoble Plutonium Conference. Nuclear Eng v 5 n 49 
June 1960 p 261-3. 2nd International Conference on Plutonium 
Metallurgy was held at Grenoble, France Apr 1960; main 
emphasis of discussion covered physical properties, alloys, 
ceramics and use as fuel for fast reactors; research and 
development is well advanced in France, United Kingdom and 
United States. 


Metallography of Alpha Plutonium, P.BARDET, H.MONTI, 
A.ROBILLARD, F.SEBILLEAU. Met Soe AIME—Proc of 
Conference (San Francisco Feb 1959) 1960 p 181-8. Methods 
used at Centre d’Etudes Nucléaires de Fontenay-aux-Roses, 
France in preparation and examination of metallographic 
specimens of a-plutonium in gloveboxes; typical specimens 
prepared and observed under different conditions are illus- 
trated and discussed. 


Plutonium-Cerium Phase Diagram, F.H.ELLINGER, C.C. 
LAND, E.M.CRAMER. Met Soc AIME—Proe of Conference 
(San Francisco Feb 1959) 1960 p 149-66 (discussion) 166-7. 
Phase diagram is characterized by eutectic, extensive solid 
solubility of cerium in delta plutonium and of Pu in B-Ce, and 
absence of intermediate phases; solubility of Ce in delta Pu 
decreases from maximum of 25 at.-% at 592 C to 18 at.-% 
at 200 C; delta Pu containing five or more at.-% Ce is 
stable at room temperature; solubility of Pu in B-Ce de- 
creases from maximum of 37 at.-% Pu at 592 C to 5.4 at.-% 
at 200 C; important isothermal reactions in system described. 


Plutonium-Uranium System, F.H.ELLINGER, R.O.EL- 
LIOTT, E.M.CRAMER. J Nuclear Matls v 1 n 38 Oct 1959 p 
233-43. Plutonium-uranium phase diagram has been con- 
structed from thermal, dilatometric, metallographic and X-ray 
diffraction data; all alloys solidify as bee solid solution, phase 
resulting from complete mutual solid solubility of epsilon 
plutonium and gamma uranium; epsilon plutoaium is only 
plutonium allotrope in which uranium is appreciably soluble, 
whereas alpha uranium dissolves maximum of 15-at % plu- 
tonium, and beta uranium dissolves about 20-at % plutonium ; 
two intermediate phases exist. 


Plutonium-Zine Phase Diagram, E.M.CRAMER, F.H. 
ELLINGER, C.C.LAND. Met Soc AIME—Proe of Conference 
(San Francisco Feb 1959) 1960 p 169-80. In Pu-Zn binary 
system four intermediate phases occur and have Zn-to-Pu 
ratios of 2, 4.5, 8, and 8.5; eutectic lowering of melting points 
of terminal phases was not detected; however, eutectic reac- 
tion occurs between PuZnz and Pu2Zng; with exception of 
epsilon and delta plutonium, which will dissolve about 3 to 
4 at.-% Zn, respectively, mutual solid solubilities are quite 
restricted. 


Preparation of Metallic Plutonium, F.ANSELIN. Met Soc 
AIME—Proe of Conference (San Francisco Feb 1959) 1960 
p 61-74. Thermal reduction of plutonium fluorides by calcium 
under inert atmosphere and without any booster by direct 
induction heating of compacted mixture in calcium fluoride 
crucible; French installation constructed before industrial 
preparation of plutonium had started in France, and labora- 
tory process are described; yields and typical analysis dis- 
cussed. 


Preparation of Plutonium Halides for Fused Salt Studies, 
J.G.REAVIS, K.W.R.JOHNSON, J.A.LEARY, A.N.MORGAN, 
A.E.OGARD, K.A.WALSH. Met Soc AIME—Proc of Con- 
ference (San Francisco Feb 1959) 1960 p 89-100. Preparation 
methods described; plutonium (III) fluoride was prepared from 
plutonium (III) oxalate by reaction with hydrogen fluoride 
containing hydrogen, while plutonium (IV) fluoride was pre- 
pared by hydrofiuorination of plutonium peroxide in presence 
of oxygen; plutonium (III) chloride and bromide were formed 
by heterogeneous reaction between plutonium hydride and re- 
spective hydrohalogens. 


Safety Aspects of Working with Plutonium, A.B.SHUCK. 
Nuclear Energy Engr v 13 n 135 Aug 1959 p 411-14. Four 
properties of Pu which make it hazardous to work with are 
ability to become critical, emission of q@ particles, radiation, 
and ability in some forms to be pyrophoric; methods for 
controlling these properties and making Pu safe are dis- 
cussed. 


Slow Neutron Total Cross-Section of Pu, N.J.BATTEN- 


DEN, V.S.RAINEY. J Nuclear Energy: Reactor Science v 11 
n 1 Nov 1959 p 14-18. Total cross-section measured over 


energy range from 0.01 to 10 ev, using crystal spectro- 
meters; observations may be fitted by single-level Breit- 
Wigner relation with parameters Eo=—1.0575 ev, Gamma y— 


29.6 Mey and Gamman°=2.40 Mev; results compared with 


published data. 
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Some Experiments in Zone Refining Plutonium, R.E.TATE, 
R.W.ANDERSON. Met Soc AIME—Proe of Conference (San 
Francisco Feb 1959) 1960 p 231-41 (discussion) 241-2. Segrega- 
tion of impurities in Pu determined; rod specimens were 
contained in thoria or carbide-coated tantalum boats; each 
rod was passed horizontally through single-turn, HF coil in 
such manner as to cause narrow molten zone to pass re- 
peatedly through rod; impurity elements Al, Co, Cr, Fe, Mn, 
Ni, and Si found to move in directions predicted from respec- 
tive binary constitutional diagrams. 


Some Principles of Alloying Behavior of Plutonium, J.T. 
WABER. Met Soc AIME—Proc of Conference (San Francisco 
Feb 1959) 1960 p 111-47. Tendency of plutonium to dissolve 
alloying elements in its fee (delta) and bee (epsilon) phases 
is discussed in terms of atomic radii and electronegativities ; 
tendency to form immiscible liquids with other elements is 
analyzed by Mott’s extension of Hildebrand’s method; these 
predictions are compared with available phase diagrams for 
Pu; compound forming tendencies of Pu are discussed in 
terms of Pauling’s recent theory of electron transfer. 35 
refs. 


Study of Transformation Kinetics of Alpha, Beta, and 
Gamma Plutonium, R.D.NELSON. Met Soe AIME—Proc of 
Conference (San Francisco Feb 1959) 1960 p 215-30. Iso- 
thermal reaction curves and time-temperature-transformation 
curves of gamma-to-beta-alpha, alpha-to-beta, beta-to-gamma, 
and alpha-to-beta-gamma transformations obtained by fluid 
displacement technique are presented and discussed. 


PLYWOOD 
See also Doors; Sound Insulating Materials. 


Exterior Gluing of Low-Grade Douglas-Fir Veneer, R.C. 
RAYMOND. Forest Products J v 10 n 1 Jan 1960 p 36-41. 
Results of study on plywood designed to evaluate effects of 
knotholes on glueline quality and surface appearance, and 
effect of pitch streaks in core on glueline quality; percentage 
wood failure and shear strength decreased, and checking 
increased, with knothole size increase; no quality reduction 
with 1 in. diam knotholes; pitch streaks degraded exterior 
glues. 


Heating Veneer Bolts To Improve Quality of Douglas-Fir 
Plywood, J.F.LUTZ. Veneers & Plywood v 54 n 2, 3 Feb 1960 
p 12-16, Mar p 18-20, 22-8. Advantages and limitations dis- 
cussed; effects of heating on sapwood, veneer smoothness, 
tightness, relation of heating to knot cutting and lathe 
maintenance and operation; three methods described: water, 
steam and electricity; analysis of cost. 


Means for Reducing Checking of Douglas-Fir Plywood, A. 
EIMENDORF, T.W.VAUGHAN. Forest Products J v 10 n 1 
Jan 1960 p 45-7. Stress-relieving is process of dividing ply- 
wood veneer before or after bonding by rapid process of 
wedging it into narrow parallel strips lightly held together; 
tests show process eliminates face veneer checking; plywood 
with loose side out exhibits less checking than with tight 
side out, contrary to prevalent belief. 


Adhesives. See Adhesives. 


Manufacture. Layup Efficiency Controls Plywood Production. 
Veneers & Plywood v 54 n 3 Mar 1960 p 12-15. Illustrations 
of layup efficiency which contribute to increased production 
with minimum of handling, movement and labor. 


Plywood Production In Israel. Veneers & Plywood v 54 n 2 
Feb 1960 p 24-6, 28. Report of operations at Etz Lavud plant 
about 50 mi from Haifa, equipped with modern machinery 
obtained from Germany, Switzerland, Belgium and France; 
plant produces fine quality particle board, plywood, laminated 
plastics and sawn timber; maintains own glue producing 
plant; workshop handles all machine and mechanical repairs 
and improvises when necessary. 


PNEUMATIC BREAKWATERS. See Breakwaters—Pneumatic. 
PNEUMATIC CONTROL AND EQUIPMENT 


See also Air Conditioning—Control; Aircraft, Training— 
Simulators; Chemical Processes—Control; Compressed Air; 
Compressors; Diaphragms; Electric Circuit Breakers—Air; 
Gages—Pneumatic; Gas Plants—Instruments; Honing; Hy- 
draulie Control and Transmission; Indicators; Instruments; 
Materials Handling—Pneumatie; Mine Hoists—Brakes ; Motor 
Buses and Trucks—Brakes; Packaging Machines; Presses— 
Guards; Pyrometers; Tools, Hand—Pneumatic. 


Design of Pneumatic-Power Systems, I.L.KAPLAN. Machine 
Design v 32 n 13, 14 June 23 1960 p 120-4, July 7 p 128-9. 
Applications and component selection; directional control 
and circuit selection. 


Flow Factors in Fluid Passage Design, G.RISKE. Machine 
Design v 32 n 8 Apr 14 1960 p 154-9. Description of simplified 
method for determining pressure losses through many fluid 
passage configurations in hydraulic or pneumatic systems. 


Gas Springs Isolate Vibration, A.E.SCHMIDLIN, H.A. 
POOLE, Jr. Applied Hydraulics & Pneumaties v 13 n 5 May 
1960 p 186, 138-9. Guidance equipment on space craft must be 
protected from excessive vibration; gas spring absorbs large 
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PNEUMATIC CONTROL AND EQUIPMENT—Continued 


range of frequencies and can be made to compensate for wide 
variations in g loadings; restraining load at any position can 
be varied by modulating gas pressure. 

How to Apply Pneumatic Power, H.L.STEWART. Tool 
Engr v 45 n 1, 2, 4 July 1960 p 50-5, Aug p 77-81, Oct p 
109-13. July: Some basic circuits illustrated. Aug: Circuits 
for moving workpiece. Oct: Designing circuits for automa- 
tion. 

How to Design Pneumatic-Hydraulic Actuation Systems. 
Plant Eng v 13 n 10, 11, 12 Oct 1959 p 106-10, Nov p 133-7, 
Dee p 129-33. Oct: Various cylinder and valve arrangements 
discussed, for pneumatic actuation to control rapid approach 
and rapid retraction of tool to workpiece; circuit diagrams. 
Nov: Design of pneumatic systems for feed approach and 
rapid retraction; circuit diagrams. Dee: Additional pneumatic 
system design, and circuit diagrams. 


Investigation of Influence of Variations in Membrane 
Curvature and Effective Surface on Operation of Pneumatic 
Devices Constructed on Principle of Force Compensation, 
T.L.CHOW (C.L.CHOU). Automation & Remote Control v 
20 n 6 June 1959 p 749-58. English translation of article 
indexed in Engineering Index 1959 p 1055 from Avtomatika 
i Telemekhanika June 1959. 


L’Air comprime et les appareils de levage, J.LEFEVRE. 
Technique Moderne v 52 n 2 Feb 1960 p 9-18. Compressed air 
as applied to lifting machinery; as motive fluid it is employed 
in pulley blocks comprising single cylinder of air, for oleo- 
pneumatic elevators, for air driven pulley blocks or winches, 
and continuous conveyors and pneumatic loaders; various 
types of air motors, and their applications are described; use 
of air as auxiliary fluid in clutches, brakes, suction grips, 
and jack controls is discussed. 


New Application Potential with Pneumatic Techniques, B.L. 
HOLBROOK. Automatic Control v 13 n 8 Sept 1960 p 32-7. 
Ways in which pneumatics can be utilized to perform func- 
tions which used to be exclusive province of other engineering 
disciplines; examples of AND function provided by 3-way 
valves, shuttle valves for OR function, and NOT circuit with 
3-way valve; methods for providing limited and unlimited 
memories, simultaneous relay action and full pressure release, 
double-action cylinders to provide multi-position settings, 
pneumatic cycling, ete. 


Some Uses of Pneumatics on Automatic Machinery, S.J. 
TUFFLEY. Automation Progress v 5 n 4 Apr 1960 p 102-4. 
How to introduce automation in easy stages to production 
line by using pneumatic cylinders, combined with necessary 
electric and pneumatic control circuits; examples of automatic 
tire inflation machine, control of honing and actuation of 
milling and drilling jigs and fixtures. 


Using Flow Coefficients to Design Pneumatic Systems, G. 
RISKE. Hydraulics & Pneumatics v 13 n 10 Oct 1960 p 74-80. 
Flow coefficients eliminate guesswork in avoiding large pres- 
sure drops in valves and plumbing, and are useful tools for 
designing economical pneumatic systems; 8 charts which re- 
late rod thrust to rod speed, from 1.5 in. to 10 in. bore are 
given; monograph also given which enables determination of 
valve flow coefficients from combined coefficients. 


Vozdukhoraspredeliteli s pnevmaticheskim upravleniem, V.I. 
SHCHERBAKOV. Stanki i Instrument v 30 n 12 Dee 1959 
p 8-11; see also English translation in Machines & Tooling 
v 30 n 12 1959 p 10-2. Air distributors with pneumatic 
control; very simple pneumatic drive, which uses air distribu- 
tor with flat slide valve; two-way and three-way pneumatic 
limit switch; pneumatic drive with two power cylinders; 
design of air distributor controlled by escape of compressed 
air into atmosphere; differential air distributor controlled 
by three-way pneumatic limit switch and its application to 
provide reciprocal motion of piston. 


Standards. Air Pressures for Pneumatic Controllers and 


Transmission Systems. Scientific Apparatus Makers Assn— 
Standard n RC2-1-1958, Chicago 1958 1 p. Standard covers 
operating pressure ranges for pneumatic intelligence trans- 
mission systems and air supply pressures (with limit values) 
for operation of pneumatic controllers and pneumatic intelli- 
gence transmission systems. 


PNEUMATIC TIRES. See Rubber Tires. 
PNEUMATIC TUBES 


See also Materials Handling—Pneumatic. 


Pneumatic Tubes Speed Activation Analysis, W.W.MEINKE. 
Nucleonics v 17 n 9 Sept 1959 p 86-9. If samples can be 
taken from reactor to counter in seconds, short half life 
neutron activation products can be used to perform complete 
sensitive analysis in 30 min; description of system employed 
at Univ Michigan Ford Nuclear Reactor; polyethylene ma- 
terial is best in carrier for sample irradiation. 

Ring Main Pneumatic Tube System. Mech Handling v 47 
n 2 Feb 1960 p 62-5. System, using electronic and acoustic 
principles, and comprising single unplasticized PVC tube ring 
main to carry letters, papers ete: 45 separate stations can 
be operated with intereommunication between all stations ; 
1.8-in. diam, 8, 11 or 12-in. length carriers traveling at 20 
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PNEUMATIC TUBES—Continued 


to 30 mph, are ‘homed’ by dialing head switch mounted in 
rear of carrier body; control unit; system applicable in 
hospitals and industrial plants. 

PNEUMOCONIOSIS. See Occupational Diseases. 

PO DAM. See Dams, Earth—Italy. 


POLARIMETERS. See Optical Instruments; Radio Measuring 
Instruments. 


POLARIZED LIGHT. See Light—Polarized. 
POLAROGRAPHS 


Apparate zur Registrierung polarographischer Aufnahmen 
H.SCHMIDT. Zeit fuer Instrumentenkunde v 67 n 12 Dec 
1959 p 301-10. Apparatus for polarographic recording; survey 
on functions and technical constructions of individual parts 
of | d-c polarograph; discussion of typical polarographs of 
this kind; cathode ray- and a-c-polarographs. 

POLARON. See Electrons. 
POLES. See Electric Lines—Poles and Towers. 
POLISHING 


See also Abrasive Materials; Automobile Manufacture— 
Finishing ; Diamonds—Industrial Applications; Glass—Polish- 
ing ; Lapping Machines; Metallography—Specimen Prepara- 
tion; Metals Finishing. 

Chemical and Electrolytic Polishing, F.H.WELLS. Elec- 
troplating & Metal Finishing v 13 n 6 June 1960 p 197-204. 
Fundamental principles; brightening solutions; chemical 
polishing aluminum and copper alloys; electrolytic polishing 
of various metals; plant for chemical and electrolytic proc- 
esses. 


Chemical Dip Produces High Polish, D.J.FISHLOCK. Am 
Mach v 104 n 1 Jan 11 1960 p 76-7. Non-electric dip process 
offers interesting possibilities as fast, low cost, simple process 
capable of yielding uniform finish with virtually no restric- 
tions on part design; its successful use by German and British 
automobile companies for polishing body trim, etc; processing 
procedure; process variations; limitations. 


Metallographic Polishing of very Hard Materials, L.E. 
SAMUELS. Australian Inst Metals—J v 5 n 1 May 1960 p 
63-7. Manufacture of satisfactory diamond impregnated 
plastie laps described; how these laps can be incorporated 
in rapid and reliable polishing procedure; results obtained 
with tungsten carbide and silicon carbide compacts are given. 


Polishing Rotor-Discs. Aircraft Production v 22 n 4 May 
1960 p 162-8. Details of rotary brush machine for producing 
stress relief radii on rotor-disk blade root slots, built by 
Bristol Siddeley; brush heads are universally mounted and 
pivot to working position at start of timed automatic brush- 
ing cycle; each side of disk is polished using Tampico treated 
fiber brushes and emery abrasive; polishing head mechanism 
has adjustable elements and vertical acting cylinder; brush 
drive and control circuit; operational procedure. 


Progress in Liquid Polishing Compositions, H.SILMAN. 
Electroplating & Metal Finishing v 13 n 5 May 1960 p 159-63. 
Advantages of liquid polishing compositions (LPC) over con- 
ventional materials ; range of LPC; viscosity control of polish- 
ing emulsions; equipment; liquid feed methods; cleaning 
after polishing. 


Recent Trends in Electro- and Chemical Polishing, R.PIN- 
NER. Electroplating & Metal Finishing v 13 n 6 June 1960 p 
205-14. Paper covers practice rather than theory and deals 
with only those processes which have achieved or seem likely 
to achieve, widespread practical application. 23 refs. 


Slash Costs with Flat Polishing, E.D-HOSKIN. Grinding & 
Finishing v 6 n 1 Jan 1960 p 48-5. Flat polishing with 
abrasive belts is versatile method for roughing and finishing 
metal; stock removal can be on order of 0.0015 to 0.003 in. 
and finishes as low as 4 RMS; process eliminates need for 
number of secondary operations and for special equipment to 
prepare formed pieces for plating; cost advantages and other 
merits of process. 


Throwaway Polishing Dise Eliminates Tool Wear. Steel v 
145 n 19 Nov 9 1959 p 165. Development of American Optical 
Co uses polishing disks of electrogalvanized steel wire cloth 
held to tool surface with pressure sensitive adhesive, in fining 
operation which precedes final lens polishing; wire cloth holds 
emulsified emery suspension and all wear occurs at wire cloth- 
glass lens interface; tool replacement cost has been eliminated. 


Electrolytic. See also Cars—Buffers; Metallography—Specimen 
Preparation. 


Electrolytic Polishing of Stainless Steels, Y.N.TREHAN, 
S.P.BHADRA, P.K.GUPTE. NML Tech J v 2 n 2 May 1960 
p 8-17. Study of electropolishing characteristics of sulphuric 
acid-glycerine-water baths of different compositions for polish- 
ing nickel-free Cr:Mn:N, 18:8, Cr:Ni, and ferritic (approxi- 
mately 17% Cr) stainless steels; at room or higher tempera- 
ture, minimum concentration of sulphuric acid in bath should 
be 30% by volume ; surface finish could be improved by initial 
treatment at low current densities, followed by treatment at 
optimum limit. 


POLISHING—Continued 


Electropolishing Copper Alloys—Revival, H.E.ZENTLER 
GORDON, S.C.BOYLE. Metal Industry v 97 n 12 Sept 16 1960 
p 227-30. Process developed initially in Germany under name 
of Poligrat, is now in operation in many British factories 
under name “M.E.P.P.-Poligrat Processes’; electrolyte has 
both organic and inorganic constituents and is mixture of up 
to dozen “ingredients” designed to achieve both smoothing 
and brightening of brass, nickel silver, gilding metal and 
copper; characteristics of process; raw material require- 
ments; equipment; field of application. 


Electropolishing . . . Multipurpose Process, H.W.BREDIN. 
Machy (NY) v 66 n 11 July 1960 p 113-15; see also Machy 
(Lond) v 97 n 2506 Nov 23 1960 p 1179-81. Various applica- 
tions of electropolishing process, such as deburring and electro- 
machining ; illustrated examples of work pieces that have been 
electro-polished for stress relieving, cleaning and removing 
discoloration caused by silver brazing, deburring and smooth- 
ing, and providing easy-to-clean surfaces. 

Electropolishing of Columbium and Tantalum, O.J.KRUD- 
TAA, K.STOKLAND. Metal Progress v 77 n 1 Jan 1960 p 101-3. 
Report from Norway on tests carried out at three current 
densities, various voltages and with three rates of electrolyte 
circulation ; electropolishing in solution containing hydrofluoric 
acid proves best for preparing columbium and tantalum speci- 
mens for microhardness measurements. 


Elektrolyte zum Polieren von Alpha-Hisen, Zinnbronze und 
Berylliumbronze, G.BASSI Zeit fuer Metallkunde v 51 n 4 Apr 
1960 p 219-20. Electrolytes for polishing alpha iron and tin 
and beryllium bronzes, respectively, as well as copper and 
alpha brass; compositions (free from perchloric acid), prac- 
tice, and micrographs of polished surfaces, none treated longer 
than 5 min at 10 v. 


Equipment for Electropolishing, N.P.FEDOT’EV, S.Ya. 
GRILIKHES. Electroplating & Metal Finishing v 13 n 9 Sept 
1960 p 344-5. Types of electropolishing tanks used in Soviet 
Union; automatic installations; electropolishing tube in- 
teriors; special arrangements for localized electropolishing. 
Extract from English translation of Russian book ‘Electropol- 
ishing, Anodizing and Electrolytic Pickling of Metals’. 


Non-Destructive Metallography of Tin and its Alloys, P.A. 
JACQUET. Metallurgia v 61 n 364 Feb 1960 p 93-7. Develop- 
ment of electrolyte free from water has made possible electro- 
lytic polishing, with aid of electrolyzing pad, of tin, lead, 
tin lead alloys and bronzes; combined with use of replicas, 
technique makes possible study of microstructure of large 
masses of these materials without necessity for cutting sec- 
tions; examples of its use illustrated by photomicrographs. 


Polissage electrolytique local (Technique “‘Ellopol’’) pour la 
metallographie du beryllium, du zirconium et du molybdene, 
P.A.JACQUET. J of Less-Common Metals v 1 n 6 Dec 1959 
p 439-55. New “‘Ellopol’’ electrolytic local polishing technique 
for metallography of beryllium, zirconium and molybdenum 
described; method uses tampon which acts both as mobile 
cathode and as container for electrolyte; its advantages over 
classical methods of electrolytic polishing; operating condi- 
tions; results obtained for Be, Zr, Zircaloy-2, and Mo. (In 
French). 

Russian Practice in Electropolishing Steel, N.P.FEDOT’EV, 
S.Ya.GRILIKHES. Electroplating & Metal Finishing v 13 n 4 
Apr 1960 p 119-25. Extract from one of electropolishing chap- 
ters in first full-length English translation of Russian text- 
book ‘Electropolishing, Anodizing and Electrolytic Pickling 
of Metals’; summary of electrolyte compositions and operating 
conditions for electropolishing steel; solution maintenance; 
regenerating electrolyte; faults and their remedies. 

Simple Electropolishing Cell, M.K.ASUNDI, K.TANGRI. 
Metallurgia v 61 n 365 Mar 1960 p 139-40. Description of 
electropolishing unit constructed in polythene and having 
electrolyte recirculation pump incorporated; system is highly 
resistant to corrosive electrolytes and only relatively small 
quantity of solution is required; change-over of cathodes and 
electrolytes is easily accomplished. 

POLISHING MACHINES. See Polishing. 

POLLUTION. See Air Pollution; Water Pollution. 

POLYAMIDES. See Nylon; Plastics, Polyamide; Polymerization. 

POLYETHYLENE. See Petroleum Products—Chemicals; Plas- 
tics—Polyethylene; Polymerization ; Polymers; Protective Coat- 
ings—Plastics. 

POLYMERIZATION 


See also Acetylene; Boron Compounds; Cotton Fabrics— 
Finishing; Ethylene; Gasoline Refining; Hydrocarbons—Ir- 
radiation; Petroleum Products—Chemicals; Petroleum Refin- 
ing; Plastics; Polymers; Radiation; Rayon. 


Copolymerization of Styrene and p-Alkylstyrenes with Alu- 
minum Alkyl-Titanium Trichloride Catalyst, C.G.OVER- 
BERGER, F.ANG. Am. Chem Soc—J v 82 n 4 Feb 20 1960 p 
929-33. Copolymerization of styrene and p-methylsytrene with 
“Ziegler-Natta’”’ catalyst system resulted in amorphous prod- 
uct; evidence was obtained to demonstrate that products were 
copolymers; copolymerization of styrene and p-t-butylstyrene 
failed to give appreciable copolymer; product largely con- 
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tained mixture of two homopolymers; same results were 
obtained from copolymerization of styrene and p-n-butylsty- 
rene. 


Darstellung und Higenschaften von Pfropfpolymerisaten, 
M.MAGAT. Kunststoffe v 50 n 1 Jan 1960 p 57-9. Prepara- 
tion and properties of graft polymers; mechanical decomposi- 
tion conditions, with diperoxides, by ozonization preceding 
irradiation, and simultaneous irradiation; problems _ and 
difficulties. 


Die Technik der Polymerisation, H.HOPFF. Kunststoffe v 
49 n 10 Oct 1959 p 494-500. Technique of polymerization ; 
survey of block polymerization of vinyl acetate, styrene, 
ethylene, butadiene, isobutylene, methacrylic acid esters, solu- 
tion, precipitation, bead and emulsion polymerization. 


Homopolymerization of Monoisocyanates, V.E.SHASHOUA, 
W.SWEENY, R.F.TIETZ. Am Chem Soc—J v 82 n 4 Feb 20 
1960 p 866-73. Monoisocyanates were polymerized at low tem- 
peratures (—20 to —100 C) by anionic catalysts to give 
linear high molecular weight polymers, which are classified 
as l-nylons; properties of 1l-nylons, proposed mechanism for 
reaction given. 


Kolbe Electrolysis as Source of Free Radicals in Solution— 
2: Polymerization of Some Vinyl Monomers, W.B.SMITH, 
H.G.GILDE. Am Chem Soc—J v 82 n 3 Feb 5 1960 p 659-61. 
Electrolysis of aqueous solution of potassium acetate in 
presence of vinyl acetate, methyl methacrylate or vinyl chloride 
produced respective polymers; when electrolysis with vinyl 
acetate as monomer was conducted in divided cell, polymer 
was found only in anode compartment; results indicate that 
acetoxy or methyl free radicals produced during electrolysis 
serve as polymerization initiators. 


La colorazione vitreo-transparente in massa del metilacrilato 
di metile con coloranti sensibili all’azione ossidante del peros- 
sido di benzoile, usato come catalizzatore, G.M.REINER. 
Materie Plastiche v 26 n 5 May 1960 p 3899-403. Vitreous- 
transparent coloring in mass of methyl methacrylate with 
colorants sensitive to oxidizing effect of benzoyl peroxide 
used as catalyst; behavior of benzoyl peroxide plus amine; 
secondary reactions due to oxygen; coloring methods; coloring 
of molding powders obtained by means of suspension polymer- 
ization. 

Monodisperse Poly- (a-methylstyrene) by Alkall Metal Ini- 
tiation, F.WENGER. Am Chem Soc—J v 82 n 16 Aug 20 
1960 p 4281-4. Formation of dianions in direct (heterogeneous) 
reaction between metallic sodium and a-methylstyrene; two 
experiments: very careful one with pure starting materials, 
and one in which commercial grade reagents, without special 
purification, were employed; present process could be adapted 
to industrial scale production. 


New Polymerization Technique With Ziegler Catalysts, G. 
BIER, A. GUMBOLDT, G.LEHMANN. Plastics Inst—Trans 
v 28 n 75 June 1960 p 98-107 (discussion) 107-10. Polymeriza- 
tion of olefins using TiCls catalysts; experimental results were 
interpreted on assumption of long propagation time and long 
lifetime of ‘“living’’ macromolecule; assumption of long 
propagation time led to synthesis of block copolymers; some 
of favorable conditions for synthesis of block copolymers. 


Newer Methods of Polymerization, G.GEE. Plastics Inst— 
Trans v 28 n 75 June 1960 p 89-96 (discussion) 96-7. Recent 
polymerization methods are reviewed from standpoint of way 
in which they !ead to control of polymer structure; stereo- 
chemistry of propagation reaction; stereo-regular polymer 
from free-radical polymerization; diene polymerization by 
alkali metals and their alkyls; polymerization of methyl meth- 
acrylate by lithium alkyls; Ziegler catalysts. 22 refs. 


Polymerisation of Acetylene Derivatives—3, A.C.DAVIS, 
R.F.HUNTER. J Applied Chem v 9 pt 12 Dee 1959 p 660-5. 
4-Penten-2-yn-l-ol yields open-chain dimer; this dimer poly- 
merized readily giving clear, deep colored resins. See Engineer- 
ing Index 1959 p 1056. 

Preparation and Polymerization of Fluorine-containing Sil- 
oxanes, G.W.HOLBROOK, A.F.GORDON, O.R.PIERCE. Am 
Chem Soc—J v 82 n 4 Feb 20 1960 p 825-6. Silanes and 
cyclosiloxanes were prepared by reaction of vinyl-substituted 
silicon compounds with chlorotrifluoroethylene; reaction of 
cyclosiloxanes with small amounts of concentrated sulphuric 
acid and water under precisely controlled conditions gave high 
molecular weight linear polymers which, on removal of resid- 
ual acid, furnished materials suitable for use as elastomers. 


Production of Coumarone Resins by Catalytic and Thermal 
Polymerization, V.V.SALNIKOV. Coke & Chem USSR (Eng- 
lish translation of Koks i Khimiya) n 2 1960 p 38-42. Experi- 
ments on polymerization of indene fraction with different 
catalysts, and also by simple thermal polymerization; for 
production of coumarone resins, thermal polymerization is 
best combined with catalytic polymerization using aluminum 
chloride; distillation products from thermal polymer provide 
feedstock for catalytic polymerization. 

Radiation-Induced Polymerization of Isobutene, W.H.T. 
DAVIDSON, S.H.PINNER, R.WORRALL. Roy Soc—Proc v 
252 n 1269 Sept 8 1959 p 187-96. It is shown that isobutene 
polymerized at low temperatures when exposed to high energy 
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radiation; resulting polymer, of high molecular weight, is 
similar in all respects to normal polyisobutene; reaction is 
sensitive to surface and may partly be heterogeneous ; evidence 
indicates carbonium ion propagation mechanism for polymer 
chain propagation from isobutene or by carbonium ions formed 
on disruption of ion radicals. 26 refs. 


Retardation of Polymerization in Substituted _Styrenes by 
Chelated Nitrophenols, J.L.LANG. J Chem Eng Data v 5 n 1 
Jan 1960 p 53-5. Behavior of various chelated and nonchelated 
polymerization inhibitors and/or retarders; position, as well 
as number of nitro groups, is factor in effectiveness of poly- 
merization retardation by nitrophenols; duration of effective- 
ness of polymerization retarder at 50 to 130 C, depends on 
stability of group causing retarding effect; chelation is 
means of stabilizing such group. 53 refs. 


Some Reactions of Ferric Salts in Vinyl Polymerizations, 
E.R.ENTWISTLE. Faraday Soc—Trans v 56 pt 2 Feb 1960 p 
284-93. In termination of growing polymer radicals by, ferric 
salts in N, N-dimethylformamide solution, predominantly 
saturated polymer is produced, and different salts vary greatly 
in reactivity: perchlorate has negligible effect, benzoate 
slight effect, chloride marked effect and bromide overwhelming 
effect; this appears to be order of increasing tendency to 
hydrolyze. 

Stereospecifice Polymerization, R.V.SUBRAMANIAN, S.L. 
KAPUR. J Sci & Indus Research v 19A n 5 May 1960 p 
200-12. Description of various methods of stereospecific poly- 
merization and use of different catalysts for achieving it, re- 
action mechanisms and controlled variability in structure of 
polymers obtained starting from a-olefins, dienes, olefin oxides 
and other monomers; methods are being used for synthesis 
and study of wide spectrum of polymers of well-defined molec- 
ular architecture, designed for specific applications as thermo- 
plastics, elastomers, fibers, films, ete. 56 refs. 


Stochastic Model for Emulsion Polymerization, S.KATZ. 
Soe Indus & Applied Mathematics—J v 8 n 2 June 1960 p 
368-75. Process occurring during emulsion polymerization is 
approximated by differential equation; solution of equation 
yields simple closed expression for mean value of time-varying 
monomer concentration, and from this, expression is obtained 
for mean value of polymerization rate. 


Transition Metal Catalysts, W.L.CARRICK, R.W.KLUIBER, 
E.F.BONNER, L.H.WARTMAN, F.M.RUGG, J.J.SMITH. Am 
Chem Soe—J v 82 n 15 Aug 5 1960 p 8883-92. Mixture of 
aluminum halide, tin tetraphenyl and trace of vanadium halide 
in cyclohexane forms clear solution containing active catalyst 
for l-p polymerization of ethylene; polyethylene obtained is 
linear in molecular structure, high in molecular weight and 
narrow in molecular weight distribution; mixtures believed 
to contain di- or trivalent organovanadium compounds pro- 
duced low yield of high molecular weight polyethylene. 


Verwendung verseifbarer Emulgatoren auf dem Kunststoff 
gebiet, G.MESSWARB, E.PASCHKE, P.SEIBEL. Angewandte 
Chemie v 71 n 19 Oct 7 1959 p 604-8. Application of hydrolyz- 
able emulsifiers in field of plastics; for emulsion polymeriza- 
tion, which in many cases is advantageous, surfactants are 
needed; residual surfactants frequently affect properties of 
end product; emulsifiers have been developed which can be 
hydrolyzed after polymerization and eliminate some disad- 
vantages of substances used previously. 


POLYMERS 


See also Chemicals; Dielectrics; Electric Insulating Mate- 
rials—Plastics; Fibers; High Temperature Engineering; Hy- 
drocarbons; Light—Seattering; Nylon; Oil Well Drilling— 
Rotary Mud; Oils and Fats; Paper Manufacture—Coating ; 
Paper Manufacture—Nonfibrous Materials; Petroleum Prod- 
ucts—Chemicals; Plasticizers; Plastics; Polymerization; Pro- 
tective Coatings—Plastics; Rubber; Rubber, Synthetic; Rub- 
ber Compounds and Compounding; Silicones; Textile Fibers— 
Synthetic. 


Block Polymers of Ethylene Oxide and its Analogues with 
Styrene, D.H.RICHARDS, M.SZARC. Faraday Soc—Trans v 
55 pt 9 n 441 Sept 1959 p 1644-50. Reactions of “living” poly- 
styrene with ethylene oxide investigated; it is shown that 
polystyrene containing hydroxylic groups on both ends can 
be prepared ; properties of their sodium salts and their associa- 
tion in solution discussed; block polymers, containing middle 
block of polystyrene and two end blocks of polyethylene 
oxide synthesized; materials show some unusual properties 
which are discussed. 


Block-Polymers of Styrene and Isoprene with Variable 
Distribution of Monomers Along Polymeric Chain. Synthesis 
and Properties, S.SSCHLICK, M.LEVY. J Phys Chem v 64 n 
vd July 1960 1 883-6. Polymers were prepared by applying 
technique of living” polymers; all polymers have same 
composition and form two series of total mol wt 15,800 and 
158,000, respectively; practicality of synthesis of block- 
polymers with desirable and predetermined patterns ; polymer 
properties which vary systematically with distribution of 
monomers along polymer chain. 


Design Problems in Ebulliometry of Polymers, W.R.BLACK- 
MORE. Rev Sci Instruments v 31 n 3 Mar 1960 p $1121. Pon. 
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sibilities of finding detector with sufficient sensitivity to 
measure very small boiling point elevations obtained with 
dilute solutions of high polymers; problem of random thermal 
fluctuations or background noise in ebulliometer; tests carried 
out with ebulliometers indicate that various noise difficulties 
pay be inherently associated with polymer solutions them- 
selves. 


Dynamic Mechanical Properties of High Polymers, L.E. 
NIELSEN. Soc Plastics Engrs—J v 16 n 5 May 1960 p 525- 
31, 538. Importance of dynamic mechanical measurements 
from theoretical and practical viewpoints; many instruments 
can be used to obtain data either as function of frequency or 
temperature; dynamic mechanical measurements are sensitive 
indicators of various glass transitions and factors which 
change these transitions; relation of dynamic properties to 
structure of polymers. 


Elasticity of Polymer Networks Cross-Linked in States of 
Strain. P.J.FLORY. Faraday Soc—Trans v 56 pt 5 n 449 May 
1960 p 722-43. Simplified and more general treatment of com- 
posite networks formed by cross linking in state of strain; 
quantitative treatment of elimination of cross linkages from 
composite network; simultaneous formation and rupture of 
linkages in strained network is treated. 22 refs. 


Equilibrium Adsorption of Heterogeneous Polymers, E.R. 
GILLILAND, E.B.GUTOFF. J Phys Chem v 64 n 4 Apr 1960 
p 407-10. Adsorption of polymers onto solid surfaces is im- 
portant in reinforcing action of fillers and in bonding action 
of adhesives; depending on parameters, preferential adsorption 
of either high or low molecular weight species is possible; 
normally, adsorption should decrease with temperature, but 
opposite can occur; equations express preferential adsorption 
in terms of properties of polymer-adsorbent-solvent system ; 
case of rubber reinforcement and adhesion is considered. 


Fluessige Polysulfid-Polymere, G.GOEBEL. Kunststoffe v 
49 n 2 Feb 1959 p 56-8. Liquid polysulphide polymers; nine 
different types sold as “Thiokol Liquid Polymer’; use of these 
to impregnate leather, making it impervious to oil, solvents, 
water, gases; combinations of Thiokol LP and epoxy resins 
are used to prepare castings, binding agents, laminates, and 
protective coatings; use in aircraft industry, building con- 
struction, shipbuilding, and as rocket propellant ingredient. 

Fotoelasticheskii effect v polimetilmetakrilate, polibutil- 
metakrilate i polivinilatsetate, N.M.BAZHENOV, M.I.BYKOV, 
L.A.VOLKOVA, M.A.VOL’KENSHTEIN, Fizika Tverdogo 
Tela v 1 n 8 Aug 1959 p 1179-87; see also English translation 
in Soviet Physics, Solid State v 1 n 8 Feb 1960 p 1079-86. 
Photoelastic effect in poly(methyl) methacrylate, poly (butyl) 
methacrylate and polyvinyl acetate; determination of kinetics 
of interior rotation in these polymers, using photoelastic 
methods; method used permits measurement of birefringence 
simultaneously with stretching under conditions of continuous 
real stress in sample. 


Ftoroplast-4 kak zamenitel platiny, L.S.VASILEVSKAYA, 
G.G.SHIFRINA. Zavodskaya Laboratoriya v 25 n 6 1959 p 
762-3; see also English translation in Indus Laboratory v 25 
n 6 June 1959 p 793-4. Fluoroplast-4 as substitute for plati- 
num; experiments confirm possibility of using polytetrafluoro- 
ethylene (fluoroplast-4) which is stable in presence of highly 
corrosive media as replacement for platinum, glass and quartz 
products when working with highly purified materials. 


Gidrodinamika rastvorov polimerov—2, O.B.PTITSYN, Yu.E. 
EIZNER. Zhurnal Tekhnicheskoi Fiziki v 29 n 9 Sept 1959 p 
1116-34. Hydrodynamics of polymer solutions—2; hydrody- 
namic properties of macromolecules in good solvents; solu- 
tion of Kirkwood-Riseman equation, considering volume 
effects; influence of volume effects in characteristic viscosity ; 
diffusion of macromolecules. 46 refs. (For pt 1 see Engineering 
Index 1959 p 1058). 

High Polymers in Red China, P.J.WANG. Chem Eng Prog- 
ress v 56 n 3 Mar 1960 p 140, 142. Review from Chinese 
sources of recent theoretical and practical accomplishments 
in fields of high polymers and synthetic rubbers; considera- 
tion of native raw materials, basic research, silicon polymers, 
and physical chemistry of high polymers; publication program. 
From High Polymer Bul, Peiping, China, Oct 1959. 


High Polymers—Story of Age in Theory and Practice, 
M.JONES. Instn Rubber Industry—Trans v 36 n 4 Aug 1960 p 
T130-76. General fields of rubbers, plastics and fibers are 
treated, particularly first two; special consideration is given 
rubberlike state, area between conventional rubber and plas- 
ties fields; topics include history of polymerization, factors in- 
fluencing rubberlike state, and polymer blending. 15th Founda- 
tion Lecture. 


Inorganic Polymers, F.G.R.GIMBLETT. Plastics Inst—Trans 
v 28 n 74 Apr 1960 p 65-73. Recent developments in chemistry 
of phosphonitrilie chlorides; rubbery high polymer has good 
thermal stability; may possibly be developed as high-tem- 
perature-resistant material; progress hampered by low hydro- 
lytic stability of high polymer; fundamental research into 
this problem; some further possible developments. 


New Thermoplastic Copolymers. Rubber & Plastics Age v 41 
n 6 June 1960 p 6438. Vinyl acetate, acrylonitrile and styrene 
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were copolymerized with dimethyl itaconate, and temperatures, 
monomer ratios, time of reaction, and types and quantities of 
catalysts were checked; ternary copolymer of methyl itaconate, 
styrene and acrylonitrile shows excellent resistance to benzene, 
improved mechanical properties such as tensile strength, 
elongation, bending resistance, resilience, etc. 


Nuclear Magnetic Resonance Studies of Polyethylene Tereph- 
thalate and Related Polyesters, I.M.WARD. Faraday Soc— 
Trans v 56 pt 5 n 449 May 1960 p 648-59. Proton resonance 
signals were observed using Pound-Watkins oscillating de- 
tector; relaxation measurements were made by progressive 
saturation of proton resonance signal; results indicate that 
glass transition is composite process at molecular level; ap- 
pearance of very narrow absorption signal is directly related 
to onset of glass transition; influence of crystallinity and 
orientation. 


Photoelastic Properties of Polystyrene in Glassy State—3. 
Styrene Derivatives and Copolymers, J.F.RUDD, R.D.AN- 
DREWS. J Applied Physics v 31 n 5 May 1960 p 818-26. Stress- 
optical coefficient, Young’s modulus, and strain-optical co- 
efficient at room temperature have been determined for 
several styrene derivatives, for two copolymer systems over 
entire composition range, and for several copolymers of sty- 
rene with acrylates and methacrylates; measurements are 
used to study monomer sequences in copolymers and to ob- 
serve stereospecific structure in polymers. 31 refs. 


Polymer Science, L.A.WALL. Soe Plastics Engrs—J v 16 n 
8, 9 Aug 1960 p 810-14, Sept p 1031-5. Aug: Polymer decom- 
position: thermodynamics, mechanisms, and energetics; survey 
of available information relevant to mechanisms of de- 
composition of polymers and their thermal stability. Sept: 
Energetics of polymer decompositions ; investigation of thermal 
decomposition of model compounds is relevant to problem 
of production of high-temperature-resistant polymers. 50 refs. 


Polymer Science: Simplicity and Sophistication, J.R.WHIN- 
FIELD. Plastics Inst-—Trans v 28 n 75 June 1960 p 86-8. Re- 
view of developments in polymer science; main theme of how 
polymeric progress is made; emergence of crystallinity as 
something of special significance in polmer realm; distribu- 
tion of substituents about asymmetric carbon atom in polymer 
chain; use of powerful and complex catalyst systems; picture 
of linear macromolecule. 


Polyolefins, H.C.RAINE. Plastics Inst—Trans v 28 n 175 
June 1960 p 158-7 (discussion) 157-8. Article covers aliphatic 
hydrocarbons containing only one double bond; excludes com- 
mercially important diolefins such as isoprene and aromatic 
compounds such as styrene and copolymers of olefins; proper- 
ties of polyolefins; melting points, glass-transition tempera- 
tures, general physical and mechanical properties; of higher 
olefins which have been discussed, polybutene-l] may find its 
place in industry. 


Present State of Our Knowledge in Field of Elastomers, P. 
BAUMANN. Chem & Industry n 48 Nov 28 1959 p 1498-1504. 
Definition of and distinguishing features of elastomers; com- 
position and manufacture, and properties of natural and 
synthetic natural rubber, homopolymers, copolymers, polycon- 
densation products, and chemically converted high polymers 
(halogen substituted rubber) ; examples of trade names, 


Proton Magnetic Resonance in Series of Dimethyl Siloxane 
Polymers. Specific Long-Chain Effect? J.G.POWLES, A.HART- 
LAND. Nature (Lond) v 186 n 4718 Apr 2 1960 p 26-8. 
Report on some measurements of proton magnetic resonance 
effects in dimethyl siloxane polymers of varying molecular 
weights. 


Recent Developments in Field of High Polymers, H.F.MARK. 
Chem & Industry n 21 May 21 1960 p 568-71. Survey of 
fibers and fiber formers, plastics, and elastomers; new fluor- 
rubber is copolymer of vinylidene fluoride and perfluoropropyl- 
ene and combines softness and recovery rate at very low tem- 
peratures (—60 C) with excellent performance in heat 
(+200 C). 


Research on Crystalline Synthetic High Polymers with 
Sterically Regular Structure. Nuovo Cimento—Supplemento v 
15 n 1 1960 p 1-160. Following papers dealing with work 
performed at Institute of Industrial Chemistry of Milan Poly- 
technic, presented: Introduction, G.NATTA, 3-7; General Con- 
siderations on Structure of Crystalline Polyhydrocarbons, 
G.NATTA, P.CORRADINI, 9-39; Structure and Properties of 
Isotactie Polypropylene, G.NATTA, P.CORRADINI, 40-51; 
Crystal Structure of Isotactic Poly-Alpha-Butene, G.NATTA, 
P.CORRADINI, I.W.BASSI, 52-67; Crystal Structure of Iso- 
tactic Polystyrene, G.NATTA, P.CORRADINI, I.W.BASSI, 
68-82: Crystal Structure of Poly-Ortho-Fluorostyrene, G. 
NATTA, P.CORRADINI, I.W.BASSI, 83-95; Crystal Structure 
of Poly-Ortho-Methylstyrene, P.CORRADINI, P.GANIS, 96- 
103; Grystal Structure of Poly-Alpha-Vinylnaphthalene, P. 
CORRADINI, P.GANIS, 104-10; Crystal Structure of cis 1, 4 
Polybutadiene, G.NATTA, P.CORRADINI, 111-21; Infrared 
Spectra of Stereo-Ordered Polymers of Vinyl-Aromatic Mon- 
omers; Polystirol Isotactic, D.MORERO, E.MANTICA, F. 
CIAMPELLI, D.SIANESI, 122-35 (in Italian) ; Infrared Spec- 


1108 


THE ENGINEERING INDEX—1960 


POLYMERS—Continued 


tra of Polybutadienes; Polybutadiene-1.2 Sindiotactic, D. 
MORERO, E.MANTICA, L.PORRI, 136-47 (in Italian). 140 
refs. 


Rotation Isomerism in Polymethyl Methacrylate and_ Its 
Influence on Temperature Behavior of Heat Capacity, O.N. 
TRAPEZNIKOVA. Soviet Physics, Solid State v 1 n 4 Apr 
1959 p 597-605. English translation of article indexed in 
Engineering Index 1959 p 1058 from Fizika Tverdogo Tela Apr 
1959. 


Some Physical Properties of Trifluorochlorethylene Polymers, 
F.W.TROESTER. Corrosion v 16 n 2 Feb 1960 p 14, 16, 18, 
24. Physical properties, chemical resistance, compressive 
strength, dielectric properties and water adsorption of poly- 
mers; dispersion coatings; plastic laminate; fluorocarbon 
copolymer coatings; high molecular weight fluorocarbon 
resins; fluorocarbon grease. 


Steklovanie zhidkostei i polimerov pod davleniem—5, 6. 
Fizika Tverdogo Tela v 2 n 2 Feb 1960 p 350-60; see also Eng- 
lish translation in Soviet Physics, Solid State v 2 n 2 Aug 
1960 p 322-31. Vitrification of liquids and polymers under 
pressure; pt 5: Formation of condensed glasses, N.I.SHISH- 
KIN, 350-7; pt 6: Dependence of volume of condensed glasses 
upon temperature, N.I.SHISHKIN, O.F.KOVALICHEV, 358- 
60. 


Stereospecific Polymers in USA and Europe. Rubber & 
Plastics Age v 41 n 2 Feb 1960 p 152-4. Survey based on re- 
eent visits to Europe and United States; supplying industry 
with pilot-plant quantities of cis-1, 4-polyisoprene; new kind 
of stereospecific H.D. polyethylene, with outstanding resistance 
to heat and environmental stress cracking; polypropylene; 
other polyolefines. 


Stress Relaxation for Biaxial Deformation of Filled High 
Polymers, J.T.BERGEN, D.C.MESSERSMITH, R.S.RIVLIN. 
J Applied Polymer Science v 3 n 8 Mar-Apr 1960 p 153-67. 
Constitutive equation derived for stress-relaxation in isotropic 
incompressible viscoelastic solids at small constant deforma- 
tions; calculated torque and tensile force needed for combined 
torsion and simple extension in straight circular tube; meas- 
ured dependence of tensile force and torque on amount of tor- 
sion and fractional extension in tubes of filled high-polymers ; 
results of certain experiments predictable from others. 


Strutture sferulitiche di aleuni polimeri isotattici, G.PUTTI, 
F.SABBIONI. Materie Plastiche v 25 n 9 Sept 1959 p 729-36. 
Spherulitic structures of some isotactic polymers; structures 
obtainable by crystallization of polypropylene are examined, 
with emphasis on possibility of having positive or negative 
spherulites, according to conditions of crystallization ; measure- 
ments on speed of growth of spherulites indicate considerable 
influence of temperature; spherulitic structures of other 
polymers described. 


Study of Submicroscopic Porosity of Deformed Polymers, 
S.N.ZHURKOV, V.A.MARIKHIN, A.I.SLUTSKER. Soviet 
Physics, Solid State v 1 n 7 Jan 1960 p 1060-4. English trans- 
lation of article indexed in Engineering Index 1959 p 1058 
from Fizika Tverdogo Tela July 1959. 


Theory of Formation of Polymer Crystals with Folded 
Chains in Dilute Solution, J.I.LAURITZEN, Jr, J.D.HOFF- 
MAN. US Bur Standards—J Research—Physics & Chem v 
64A n 1 Jan-Feb 1960 p 73-102. Detailed interpretation of 
kinetics of homogeneous nucleation and growth of crystals 
of linear homopolymer from dilute solution; probability of 
forming both nuclei with folded chains, and conventional 
bundlelike nuclei, from dilute solution; survey of homogeneous 
nucleation in bulk polymers. 


Thermal Degradation of Polymers at High Temperatures, 
S.L.MADORSKY, S.STRAUS. US Bur Standards—J Research 
—Physics & Chem v 638A n 3 Nov-Dec 1959 p 261-8. Poly- 
styrene was pyrolyzed at 850 C in vacuum and also in 
helium at atm pressure at 362 and 850 C; analysis indicates 
higher temperatures and pressures cause greater fragmentation 
of volatile products; samples of poly (vinylidene fluoride), 
polyacrilonitrile, and polytrivinylbenzene were pyrolized in 
vacuum at temperatures from 350 to 800 C; rates of thermal 
degradation determined for last three polymers are also 
given. 


Thermisch resistente Polymere, S.M.ATLAS, H.F.MARK. 
Angewandte Chemie v 72 n 7-8 Apr 21 1960 p 249-55. Heat 
resistant polymers; recent papers are summarized on inorganic 
or “half” inorganie polymers for which usefulness up to about 
550 C is sought; compounds with oxygen frame; boron- 
silicon copolymers; silicones; organo-tin polymers; preponder- 
antly organo-chemical substances ; thermal reactions; coordina- 
tion polymers. 

Transitions in Polymers by Nuclear Magnetic Resonance 
and Dynamic Mechanical Methods, J.A.SAUER, A.E.WOOD- 
WARD. Reviews of Modern Physics v 32 n 1 Jan 1960 p 88- 
101. Discussion of some of interesting results already obtained 
by nuclear magnetic resonance method in both amorphous 
and crystalline polymers, and comparison of this information 
with that obtained using dynamic-mechanical methods. 59 refs. 


Ultimate Tensile Properties of Amorphous Polymers, T.L. 
SMITH. Soe Plastics Engrs—J v 16 n 11 Nov 1960 p 1211-16. 


POLYMERS—Continued 


Relation of variations in ultimate tensile properties of amor- 
phous elastomers with experimental conditions ; how values 
obtained under different conditions are interrelated ; relations 
between structure of elastomers and their ultimate properties ; 
graphs based on author’s work previously published. 25 refs. 


Viscoelastic Behavior of Polyethylene and Polypropylene, 
J.A.FAUCHER. Soe Rheology—Trans v 3 1959 p 81-93. At- 
tempt to apply theory of reduced variable to both polymers ; 
this is possible if suitable restrictions are made in tempera- 
ture range and amount of strain; data were obtained by 
method of stress relaxation; distributions of relaxation times 
are calculated for both polymers and are found to be very 
similar; polymers are compared with amorphous polypropylene, 
whose behavior is much like polyisobutylene. 


Vitrification of Polymers and Luminescence, E.V.ANU- 
FRIEVA, M.V.VOLKENSTEIN, T.V.RAZGOVOROVA. Optics 
& Spectroscopy (English translation of Optika i Spektro- 
skopiya) v 7 n 4 Oct 1959 p_ 317-20. In investigation of 
luminophore-polymer systems it has been observed that tem- 
perature dependence of intensity of luminosity for auramine 
(molecule with flexible structure), and eertain dyes with 
rigid structure, changes at point corresponding to tempera- 
ture of vitrification of polymer; hence lumineseing molecule 
introduced into polymer is sensitive indicator of mobility of 
macromolecule. 


Weighing Molecule, R.L.HARRINGTON. Indus Photography 
vy 8n 8 Aug 1959 p 388, 78. Scientists at Analytical and 
Physical Measurements Div of California Research Corp, of 
Standard Oil of California, use Spinco-Model E-Ultracentri- 
fuge machine, designed for determining difference in index 
of liquid refraction of different parts of solution undergoing 
centrifugation; automatically controlled unit which incorpo- 
rates Schlieren optical system is integral part of mechanism ; 
photographs shown step-by-step happenings and provide data 
for analysis and calculation of molecular weight and distribu- 
tion of polymers. 


Zerlon 150—Product of Copolymer Chemistry, A.L.BIRD, 
T.C.BROADWELL. Soe Plastics Engrs—l16th Annual Tech 
Conference v 6 paper n 70 Jan 1960 5 p. Zerlon 150 (trade- 
mark of Dow Chemical Co) is new copolymer of methyl 
methacrylate and styrene; can be fabricated by injection 
molding, extrusion and vacuum or pressure forming; fea- 
tures excellent clarity, weatherability, processability, toughness, 
heat resistance and light stability; potential uses include 
ape uarers) automotive, signs, decorative, lighting fixtures, 

m. 


Analysis. Determination of Composition of Polymers in Dye 


Solutions from Absorption and Luminescence Spectra, M.U. 
BELYI. Acad Sciences USSR—Bul—Phys Series (English 
Translation) v 23 n 1 1959 p 71-3. (Columbia Tech Transla- 
tion, New York, NY). Procedure is proposed for determining 
composition and concentration of complex forming in solution 
and for calculating their absorption spectra; it is applicable 
only to solutions in which there is no significant quenching of 
luminescence by energy transfer. 


Determination of Copolymer Composition by Combustion 
Analysis for Carbon and Hydrogen, L.A.WOOD, I.MADOR- 
SKY, R.A.PAULSON. US Bur Standards—J Research— 
Physics & Chem vy 64A n 2 Mar-Apr 1960 p 157-62. Detailed 
description of method of combustion analysis to determine 
composition of copolymer from its carbon-hydrogen ratio; 
method has been applied chiefly to determine what fraction of 
styrene-butadiene copolymer is derived from styrene; ob- 
servations of carbon-hydrogen ratio for four out of five 
samples of polybutadiene differed by less than one standard 
deviation from theoretical value. 21 refs. 


Degradation. Mechanico-Chemical Degradation of Plastomers, 


R.J.CERESA. Plastics Inst—Trans v 28 n 76, 77 Aug 1960 
p 178-82, Oct p 202-14. Aug: Historical survey of mastication 
of rubber, mechanical degradation of plastomers in solid state, 
and polymers in solution. 91 refs. Oct: Experimental methods ; 
mechanistic theory ; mastication of polymers; results in initial 
rapid degradation, rate of which is progressively reduced to 
zero at limiting finite molecular weight; limiting molecular 
weight; mastication is shear-dependent process. 17 refs. 


Electric Properties. Possibility of Obtaining Polymeric Ma- 


terials, Based on Polyacrylonitrile, with Semiconducting Prop- 
erties, A.V.TOPCHIYEV, M.A.GEYDERIKH, B.E.DAVYDOV, 
V.A.KARGIN, B.A.KRENTSEL’, I.M.KUSTANOVICH, L.S. 
POLAK. Chem & Industry n 8 Feb 20 1960 p 184-6. Study of 
semiconducting properties of products of thermal conversion of 
polyacrylonitrile obtained by polymerization of acrylonitrile 
with organo-metallie catalysts at low temperatures ; y-radiation 
on polymer makes more effective subsequent heat treatment for 
obtaining materials with semiconducting properties. (From 
Doklady Akademii Nauk SSSR, 1959, v 128, n 2) 


Studies on Dielectric Behavior of High Polymers, Y.Is 
Kolloid Zeit v 168 n 1 Jan 1960 p 29-36. Studies "of Nahe 
properties of polyvinyl chloride, polyvinyl isobutylether, and 
films of nylon 6; there seems to be no satisfactory interpreta- 
tion of reason for existence of two kinds of dielectric ab- 


sorption in high polymers, whether they are semicrystalline 
or amorphous polymers. 
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Embedment Pressure. Pressures on Objects Embedded in Rigid 
Cross-linked Polymers, G.H.DEWEY, J.O.OUTWATER. Mod- 
ern Plastics v 37 n 6 Feb 1960 p 142, 145, 205. Experimental 
value of pressure between object embedded in fully cured 
resin corresponds well with theoretical value determined on 
basis that pressure is solely due to effect of lowering tem- 
perature on two materials of differing coefficients of thermal 
expansion ; this is also confirmed by use of photoelastic effect. 

Failure. See Microscopic Examination. 


Flame_ Resistant. Flame-Resistant Polymers, H.W.COOVER 
Jr, R.L.MecCONNELL, M.A.McCALL. Indus & Eng Chem v 
52 n 5 May 1960 p 409-11. Study of flame-resistant polymers 
obtained by condensation of dihydroxy aromatic compounds 
with phosphonic dichlorides and aryl phosphorodichloridates ; 
polymers obtained were evaluated by determinations of 
softening point, inherent viscosity, solubility, ability to form 
fibers, flammability, infrared spectra, and crystallinity; re- 
sults show that polymers obtained by this method are hard, 
brittle and flame-resistant. 24 refs. 

Irradiation. See also Plastics—Irradiation. 


Crosslinking of Polymers in Solution under Influence of 
y-Radiation, ALHENGLEIN. J Phys Chem v 63 n 11 Nov 
1959 p 1852-8. Polyvinylpyrrolidone, polyvinyl acetate and 
polystyrene simultaneously undergo intermolecular crosslink- 
ing and degradation of their main chains when irradiated 
in solution ; degradation is predominant reaction in dilute 
solutions below critical concentration; crosslinking seems to 
be slightly favored in poor solvents; mechanism is proposed 
in which formation of macroradicals and low molecular weight 


peccele, from solvent by direct radiation action, are primary 
steps. 


Effect of High-Energy Radiation on Mixtures of Vinyl or 
Related Polymers with Unsaturated Compounds, B.J.LYONS. 
Nature (Lond) v 185 n 4713 Feb 27 1960 p 604-6. Effect of 
irradiation and unsaturated compounds on addition polymers 
in general and on vinyl polymers in particular studied. 


Graft Polymerization of Styrene on to Pre-Irradiated Poly- 
thene, T.T.JONES. Brit Plastics v 33 n 11 Nov 1960 p 525-9, 
544. Trapped radicals that are formed on irradiation, and 
their use as active points of grafting of polystyrene chains; 
graft polymerization is greatly influenced by rigidity of 
swollen polymer gel in which polymerization takes place. 
Before Brit Assn for Advancement of Science. 


Testing. See also Plastics—Testing. 


Apparatus for Measuring Dynamic Mechanical Properties 
of High Polymers at Low Frequencies, R.H.SHOULBERT, 
F.H.ZIMMERLI, O.C.KOHLER. Soc Rheology—Trans v 38 
1959 p 27-40. Apparatus is modification of Morrison-Zapas- 
De Witt machine at Mellon Inst; unit permits continuous 
automatic recording of applied stress and sample strain and 
uses constant impedance network to obtain accurate measure- 
ments over large range of specimen rigidity without altering 
its geometry; calibration and data treatment. 


Chemical Structure and Stability Relationships in Poly- 
mers, B.G.ACHHAMMER, M.TRYON, G.M.KLINE. Modern 
Plastics v 37 n 4 Dec 1959 p 1381-2, 134-5, 139, 142, 144-5, 
148, 216-17, 220, 222, 224, 227. Review of present knowledge 
of stability relationships between polymer structure and 
various environmental parameters; thermal, ultraviolet, and 
nuclear radiant energy, oxygen, water, and various climatic 
environments. 109 refs. 


Novyi pribor dlya mikromekhanicheskikh ispytanii i ego 
primenenie dlya issledovaniya mekhanicheskikh svoistv poli- 
merov, V.R.REGEL, G.V.BEREZHKOVA, G.A.DUBOV. 
Zavodskaya Laboratoriya v 25 n 1 1959 p 101-5; see also 
English translation in Indus Laboratory v 25 n 1 Jan 1959 
p 109-13. New apparatus for micromechanical experiments 
and its application to study of mechanical properties of 
polymers; instrument utilizes photoelasticity and photo- 
electric effect; curves of compression and elongation, stress 
relaxation and creep can be recorded; apparatus may also 
be used in certain cases as plastometer. 


Verwendbarkeit von Cellulosemembranen fuer osmotische 
Messungen an lLoesungen von Polyolefinen bei erhoehter 
Temperatur, W.SCHMIEDER. Kunststoffe v 50 n 3 Mar 1960 
p 166-8. Use of cellulose membranes for osmotic measure- 
ments of hot polyolefine solutions at high temperatures ; mem- 
branes, when used in contact with pure hydrocarbons at 120 
C, fail after 6 days; however, if swelling agent is added _to 
hydrocarbon, e.g. dimethyl formamide, so that added quantity 
does not affect polyolefine solubility, it is possible to extend 
working life of membrane several months. 


Vibrating Reed Apparatus for Measuring Dynamic Me- 
chanical Properties of Polymers, S.NEWMAN. J Applied 
Polymer Science v 2 n 6 Nov-Dec 1959 p 333-6. Vibrating reed 
apparatus for measurement of dynamic Young’s modulus has 
been constructed; method consists essentially of determina- 
tion of amplitude response of free end of cantilever speci- 
men subjected to small sinusoidal displacement of clamped 
end. 


POLYMERS—Continued 


Waermeeffekte beim Verstrecken von Hochpolymeren, F.H. 
MUELLER. Kunststoffe v 49 n 2 Feb 1959 p 67-71. Heat 
effects caused by stretching high polymers; new method 
measures heat quantity in calorimeter; deformation of test 
specimen in gas-filled cylinder causes heating and pressure 
rise ; second similar cylinder contains heating element; both 
cylinders connected to differential manometer controlling 
electric current flow to heating element; current squared vs 
time is recorded; arrangement is sensitive and independent of 
specimen dimensions. 


Viscosity. Factors Affecting Non-Newtonian Viscosity of Rigid 
Particles, J.T.YANG. Am Chem Soc—J v 81 n 15 Aug 5 
1959 p 3902-7. Viscosities of two poly-gamma-benzyl-L-gluta- 
mates in m-cresol measured as function of shearing stress; 
data support previous findings and confirm validity of vis- 
cosity theories for rigid particles; critical shearing stress 
depends upon size and shape of polymers; power law of vis- 
cosity discussed. 


Flow Properties of Linear Polymers, H.J.KARAM. Indus & 
Eng Chem v 51 n 7 July 1959 p 851-3. Discussion of relation 
of molecular weight, orientation, molecular-weight distribu- 
tion, branching, and crystallinity to rheological behavior of 
high polymers; application of rheology to degradation studies 
and plasticizer evaluation. 


Melt Index Equivalent—New Flow Parameter, R.J.MAR- 
TINOVICH, P.J.BOEKE, R.A.McCORD. Soe Plastics Engrs— 
16th Annual Tech Conference v 6 paper n 30 Jan 1960 4 p. 
In general, polymers which exhibit low melt indices coupled 
with narrow molecular weight distribution will have better 
properties (with exception of processibility) than polymers 
exhibiting broad molecular weight distribution (high MIE/MI 
ratio) with either low or high melt index. 


POLYPROPYLENE. See Plastics—Polypropylene. 


POLYSTYRENE. See Plastics—Polystyrene; Polymerization ; 
Polymers; Rubber, Synthetic. 


POLYTHENE. See cross references under Polyethylene. 
POLYURETHANE. See Plastics—Polyurethane. 


POLYVINYL CHLORIDE. See Plasticizers; Plastics—Viny] ; 
Polymerization; Polymers; Protective Coatings—Plastics ; 
Rubber Compounds and Compounding. 

PONTOON BRIDGES. See Bridges—Pontoon. 


PORCELAIN 


See also Ceramic Products—Manufacture; Electric Insulat- 
ing Materials—Ceramic; Electric Insulators—Testing. 


Casting of Ware with Highly Dispersed Clay Bodies, R. 
WEST, L.COFFIN. Am Cer Soc—Bul v 39 n 9 Sept 1960 
p 462-4. High intensity dispersion mill offers advantages in 
homogenizing plastic whiteware batches and improving their 
working properties for extruding and jiggering; materials are 
also used for casting ware; mill increases viscosity of slip by 
increasing surface area of clays used; although casting rate 
is decreased, draining and trimming qualities of cast ware 
are improved. 


Research Keeps Hotel China on Top. Cer Industry v 75 n 3, 
6 Sept 1960 p 96-7, 130, Dee p 55-7, 68, 71. Type of china- 
ware is defined, and typical body composition and empirical 
glaze formula are given; research projects at US Bur Stand- 
ards, Battelle Memorial Inst, and New Jersey Ceramic Re- 
search Station at Rutgers Univ are reported. (To be con- 
tinued). 


Studies on Triaxial Whiteware Bodies, S.T.LUNDIN. Stock- 
holm. Kung]. Tekniska Hogskola—Avhandling (Roy Inst Tech- 
nology—Paper) Thesis n 137 1959 197 p. Review of present 
knowledge; methods for determination of phase composition, 
microstructure, and structural stresses in porcelain bodies ; 
dependence of phase composition and microstructure on ex- 
ternal operation variables; dependence of material properties 
on phase composition, microstructure and structural stresses. 
219 refs. 


Temperature at Which Glass Formation Begins in Felspathic 
Porcelain, N.SUNDIUS. Bit Cer Soe—Trans v 59 n 2 Mar 
1960 p 87-9. It is suggested that it is erroneous to attempt to 
deduce vitrification process of felspathic ceramics on basis 
of AlO3-Si0e-K20 diagram; closer approach to industrial 
conditions is achieved by examination of albite orthoclase 
diagram; effect of free silica is also considered; it is sug- 
gested that temperature at which glass formation begins 
must always be beneath that of minimum in ternary system 
and reduction of melting temperature can be over 60 C. 


Manufacture. How Russians Boost Sanitaryware Output, I. 
ZHAROV. Cer Industry v 75 n 2, 3 Aug 1960 p 58-64, Sept 
p 98-9. Equipment and processing methods used at Sanstroi- 
keramika plant at Lobnya near Moscow ; feature is development 
of mechanization: SM-461 and SM-462 casting and predrying 
conveyors, used for different products are described and 
shown in diagrams; SM-680 semiautomatic glazing machine 
and SM-460 gypsum casting equipment have also been de- 
veloped. 


PORCELAIN ENAMEL. See Enamel; Enameling. 


1110 


THE ENGINEERING INDEX—1960 


POROUS MATERIALS. See Catalysts—Testing; Flow of 
Fluids—Porous Materials; Petroleum Reservoir Engineering ; 
Powder Metal Products. 

PORT STRUCTURES 

See also Breakwaters; Docks; Drydocks; Ferry Terminals; 
Jetties; Marine Borers; Piers; Piles; Ports and Harbors; 
Quay Walls. 

Cost Cutter: Build Wharf on Land, Move Water to It. Eng 
News-Rec v 164 n 2 Jan 14 1960 p 44-5. Port of Houston 
saved 10% of construction costs of deep water wharf by 
building it 100 ft inland; continuous concrete slab, 2 ft thick 
and 600x62 ft, was built directly on ground over concrete 
pile cap supports; when wharf was finished, channel was 
dredged back to it. 

Port Structures in Long Beach Harbor, B.N.HOFFMASTER, 
C.T.JOHNSON, C.L.VICKERS. ASCE—Proc v 85 (J Water- 
ways & Harbors Div) n WW4 Dec 1959 pt 1 Paper n 2303 
p 133-56. Rapid growth of Port of Long Beach, Calif, is 
guided by long range master plan; purpose of plan is to 
provide efficient and self sustaining port which will meet 
present and future needs of surrounding area; basic planning 
and design criteria for port structures. 

Some Recent Sheds in Port of London, E.LNEWTON. Dock 
& Harbour Authority v 41 n 477 July 1960 p 79-87. Main 
problems in design of five sheds described, with spans varying 
from 110 ft to 200 ft, were in selection of most suitable 
structural shape and medium to minimize weight and cost of 
framework of sheds and to balance this as far as possible 
against reduced drainage and foundation costs; full use has 
been made of welded steel construction, including high pro- 
portion of tubular steelwork, to achieve economic solutions. 


Surfacing of Wharves, Roads and Warehouse Floors in 
Dock Areas, L.CRYSTAL. Dock & Harbour Authority v 40 
n 472, 473 Feb 1960 p 311-15, Mar p 3835-9. Considerations 
affecting choice and type of materials; qualities of available 
surfacing materials, including concrete, bituminous types, 
stone setts, timber, and steel; influence of site conditions; 
factors in design of new pavement for virgin or reclaimed 
ground; specifications involved. 

Tidal Basin and Lock for Korean Port, D.A.RICHARDS. 
Civ Eng (NY) v 30 n 8 Aug 1960 p 69-71. Inchon tidal basin 
is being rehabilitated at cost of two million dollars; basin, 
1490 ft long and 717 ft wide, is connected to main harbor 
by 60 ft wide lock and deep water channel; reconstruction 
of 1200 ft long 30 ft wide wharf; reasons for adoption of 
low-level concrete design for rebuilt structure; each miter 
gate of lock consists of two hollow structural steel leaves 
33.4 ft wide by 4 ft thick. 

Timber Construction for Wide-Span Transit and Storage 
Buildings, J.H.JAAP. Dock & Harbour Authority v 41 n 475 
May 1960 p 17-22. Constructions suitable for use at ports 
are considered in following sections: pitched or flat roofed 
shed; arched or portal building; roof coverings. 

Timber in Harbour and Dock Engineering, J.P.M.PAN- 
NELL. Dock & Harbour Authority v 41 n 475 May 1960 p 
13-16. Advantages and disadvantages of competitive materials 
in respect to resistance to environment, suitability for func- 
tion, economic factors, and considerations of construction ; 
most generally useful timbers are described, and their use 
in sea defenses, navigational aids, wharves and piers, sheds 
and warehouses is considered. 


Timbers for Marine Construction, R.P.WOODS. Dock & 
Harbour Authority v 41 n 475 May 1960 p 25-9. Review of 
suitable species and sizes available for use in piling, wharf 
construction, ete. 


Concrete. Fire Damage to Concrete Repaired by New Technique. 
Civ Eng (NY) v 30 n 6 June 1960 p 54-5. After fire at Hunts 
Point Marine Transfer Terminal for refuse in New York 
City, building remained structurally sound; instead of re- 
building, use of polysulphide, containing epoxy adhesive, tech- 
nique was applied to restore adequate soundness to concrete 
pile caps, tie beams, and columns; polysulphide-epoxy ad- 
hesive was sprayed by regular paint-spray hose and nozzle; 
a replacements were applied after drying of adhesive 
film. 


Prestressed Concrete in Marine Structures, B.C.GERWICK, 
Jr. Civ Eng (NY) v 29 n 11 Nov 1959 p 46-9. Structures are 
durable, economic, and have excellent structural properties; 
ability to take lateral bending; minimum precompression of 
700 psi in concrete and maximum of about 1200 psi; octagonal, 
round, and square cross sections; piles of normal length up 
to 24 in. diam are made solid, long piles with larger diameters 
are made hollow; pretensioned sheet piles; damages by im- 
proper handling and by use of large hammers; examples of 
port structures in Long Beach, Calif, and in Kuwait. 


Corrosion. See Steel Corrosion. 


Dolphins. Breasting Dolphin for Berthing Supertankers, J.M. 
WEIS, V.BLANCATO. ASCE—Proe v 85 (J Waterways & 
Harbors Div) n WW38 Sept 1959 pt 1 Paper n 2175 p 183-95. 
Design of flexible dolphin type structure, using high tensile 
steel cylinders, for berthing 100,000 ton supertankers in deep- 
water locations; application of gravity type fender system; 
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energy absorption qualities of both dolphin and fender system ; 
design criteria for various site conditions ; energy ealeculations ; 
prefabrication of frame and fender units reduces construc- 
tion costs; system permits simultaneous berthing of vessels. 


Mooring Dolphins for Harbour of Kitimat, A.BERNUPS. 
Eng J v 48 n 2 Feb 1960 p 41-6, 54. Large diameter high 
tensile, low alloy tubular steel piles made possible design and 
construction of flexible type mooring dolphins ; unconventional 
pile handling and driving methods facilitated execution of 
work in harbor with 20 ft tidal variations; simplicity of de- 
sign and careful scheduling of all construction phases. 


Wave Effect. Laboratory Data on Wave Run-Up on Roughened 


and Permeable Slopes, R.P.SAVAGE. US Beach Erosion 
Board—Tech Memo n 109 Mar 1959 28 p. Additional data to 
author’s previous paper (indexed in Engineering Index 1958 p 
964) ; data are presented in somewhat different form in order 
to show dimensionally differences for specific stone sizes 
rather than regulating these differences to nondimensional 
parameter containing stone size and permeability. 

Mean Direction of Waves and of Wave Energy, O.J. 
LILLEVANG. ASCE—Proe v 86 (J Waterways & Harbors 
Div) n WWI Mar 1960 pt 1 Paper n 2423 p 123-43. Reliable 
predictions of erosion/accretion effects of new coastal works 
are necessary; vector technique related to wave direction and 
duration statistics is devised, tested on Santa Barbara _his- 
torical shoaling records and demonstrated as design aid for 
small craft harbor plan on sandy reach of California coast. 


PORT TERMINALS. See Ferry Terminals; Petroleum Pipe 


Lines—Terminals; Port Structures; Ports and Harbors; Sugar 
Handling. 


PORTLAND CEMENT. See Cement. 
PORTS AND HARBORS 


See also Breakwaters; Docks; Piers; Port Structures; 
Waterway Transportation. 

Les problémes posés par la construction d’un port sur 
plage de sable, R.GARABIOL. Annales des Ponts et Chaussees 
v 1380 n 3 May-June 1960 p 3875-407. Problems of constructing 
harbor on sand foundation; analysis of problem of “bar” 
which is common to all parts of African coast and its con- 
nection with creep of sand; scale model tests covered harbors 
with accumulation of sand, harbors with artificial displace- 
ment of sand, and island harbors; harbor with sand ac- 
cumulation was adopted as best solution. 

Prediction of Maximum Practical Berth Occupancy, T.J. 
FRATAR, A.S.GOODMAN, A.E.BRANT, Jr. ASCE—Proec v 
86 (J Waterways & Harbors Div) n WW2 June 1960 Paper 
n 2517 p 69-78. Studies of observed berth occupancy patterns 
at commercial marine terminals have been made for many 
United States ports; method for predicting maximum berth 
occupancy has been developed based on Poisson Law of Ran- 
dom Distribution; it is found that maximum practical berth 
occupancy ranges from 29% for 1-berth terminal to 66% at 
15-berth terminal. 


Aquba, Jordan. Port of Aqaba, Jordan. Dock & Harbour 


Authority v 41 n 477, 478, 479 July 1960 p 89-94, Aug p 
113-16, Sept p 173-5. Development of port since 1952, when 
port traffic amounted to 50,000 tons of cargo, which rose to 
about 600,000 tons in 1959. July: Historical background; 
preliminary planning. Aug: Details of construction work. 
Sept: Phosphate handling installation. 


Arklow, Ireland. Port of Arklow Improvement Scheme, R.P. 


McCABE. Dock & Harbour Authority v 40 n 474 Apr 1960 
p 363-9. Improvement of harbor in 1957; information is given 
on preliminary investigations, construction of wharves and 
piling, stabilization of quay walls, dredging equipment and 
methods. Paper before Inst Civil Engrs Ireland, Dee 1959. 


Buffalo, N.Y. Proposed Relocation of North Entrance Channel, 


Buffalo Harbor, Buffalo, New York. US Army Corps of Engrs 
—Tech Report n 2-536 Feb 1960 19 p, 13 plates, 7 supp p. 
Relocation of north entrance channel to harbor would neces- 
sitate removal of 800 ft section of existing Old Breakwater ; 
1:25 scale fixed-bed harbor model was used to determine 
proper position and minimum length of detached breakwater 
that will limit wave action in harbor; tests indicated use of 
detached 1800 ft long breakwater, located on north side of 
new channel for protection. 


Capetown, South Africa. Pre-Cooling Stores at Cape Town, 


C.E.B.COOPER. Dock & Harbour Authority vy 40 n 466 Aug 
1959 p 113-17. Arrangement of facility alongside shipping 
berths at South African port, for cooling and handling de- 
ciduous fruits for export to other countries; system is based 
on use of wheeled skids, which carry up to 4 tons weight; 
cooling tunnel is 77 ft by 11 ft 6 in., capacity 81 cu ton, 
cooler surface 1200 sq ft of plain pipe coil; air circulation 
is 30,000 cfm at top speed at 2 in. static water gage. 


Cargo Handling. See Cargo Handling. 
Dredging. See Dredges; Dredging. 
Ensenada, Mexico. Port of Ensenada. Dock & Harbour Author- 


ity v 40 n 474 Apr 1960 p 378-9. Deseription of new port for 
deep sea vessels on Pacific Coast of Mexico; vessels approach 
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port on south to north direction in deep water; inside break- 
water head, port channel to overseas berths is dredged to 
10 m depth alongside berths; various berths are in use, and 
port facilities are to be provided for fishing industry. 


Glasgow, Scotland. Port of Glasgow. Dock & Harbour Authority 


v 40 n 470 Dee 1959 p 245-9. Review of developments over last 
200 yr; some 200 yr ago water area of harbor was 2% acres, 
length of quayage 262 yd, and river was so shallow in parts 
that only smallest vessels could pass; at present water area 
of port is 375 acres; with addition of land Clyde Navigation 
Trust’s estate extends to over 1000 acres; there are 121% mi 
of quays and largest vessels can berth near center of City. 


Hobart, Australia. Port of Hobart, Tasmania, A.L.STEED. 


Dock & Harbour Authority v 40 n 472 Feb 1960 p 295-302. 
Description of reconstruction and development works; it is 
suggested that use of precasting has permitted rapid con- 
struction of permanent wharf facilities with minimum of 
site labor and advantages of factory-like control of concrete 
and steelwork in casting yard; trade of port has doubled in 
past 25 yr and should continue to increase, future require- 
ments being considered in proposed development plan. 


POTASH—Continued 


July-Aug 1959 p 65-77. Distribution and types of potash de- 
posits; stratigraphic and structural position of deposits; 
natural conditions favorable for formation of deposits. 


Ore Treatment. Amine und Aminemulsionen als Flotationsmit- 
tel, G-ERBERICH. Zeit fuer Erzbergbau u Metallhuettenwesen 
v 13 n 2 Feb 1960 p 64-7 (discussion) 67-8. Amine and amine 
emulsion as flotation medium; experiments with flotation of 
potassium chloride and technical calamine ores have shown 
that amine emulsions are more active than amine acetates or 
amine chlorhydrates. 

Obogashchenie sil’vinitnoi rudy flotatsiei, A.A.ZHELNIN, 
N.V.PAVLOV, A.N.NEVEROV. Khimicheskaya Promyshlen- 
nost n 4 June 1959 p 53-6. Upgrading of silvinite by flotation ; 
results of pilot plant test conducted at Berezniki plant; ore 
consists of 70% halite and 26% sylvite, some gypsum, and 
insoluble minerals; grinding to 1 mm _ separates principal 
minerals; octodecylamine treated with hydrochloric acid is 
used as frother for sylvite. 

POTASH DEPOSITS. See Potash; Potash Mines and Mining. 

POTASH MINES AND MINING 


Accident Prevention. See Mines and Mining—Accident Pre- 


Lightships. See Lightships. 

Madagascar. Design of Quayside Shed for Port of Tamatave, 
A.AUBERT. Dock & Harbour Authority v 40 n 470 Dec 
1959 p 238-42. English summary of article on construction 
at Madagascar port, indexed in Engineering Index 1959 p 
1061 from Dec 1958 and Jan 1959 issues of Travaux. 

Pollution. See Water Pollution. 

Protection. See Waves, Water. 

Santa Barbara, Chile. Port Santa Barbara, P.SOROS. Can 
Min J v 81 n 1 Jan 1960 p 60-1. New harbor was built to 
load vessels rapidly with minimum cash investment, and has 
provision for expansion without interruption of service; 
designed live storage capacity is 60,000 tons to accommodate 
60,000 tons monthly production. 

Service Vessels. See Cranes—Floating; Dredges; Fire Boats; 
Lighthouse Tenders; Motor Boats—Diesel; Motor Ships—Bode 
Thomas; Pilot Boats; Tugboats. 

Strasbourg, France. Les travaux du port de Strasbourg, R. 
GRAFF, P.GARRIGOU. Construction v 15 n 6 June 1960 p 
263-9. Works carried out in Strasbourg harbor; description 
of existing basins and canal locks of Rhine River harbor of 
City; construction of new “basin for petroleum” and _ its 
planned future extension; storage warehouses and silos for 
50,000 tons of goods; six locks connect Marne canal and 
two locks of Rhone canal with harbor; wharfs are constructed 
with steel sheet piles. 

POSITION FINDING SYSTEMS. See Direction Finding Sys- 
tems; Radar 

POST OFFICES 

See also Mail Handling. 

Underground Station for Western District Post Office, 
London, S.BLACKFORD, E.W.CUTHBERT, V.H.COLLING- 
RIDGE, R.E.TUCKWELL. Instn Civ Hngrs—Proe v 15 Feb 
1960 Paper n 6412, 6408 p 81-104, supp plate. Post Office in- 
corporates new station connected to existing Post Office 
Underground Railway; design and control during construction 
of station and connecting tunnels in advance of main building ; 
eoncrete structure is 180 ft long, 90 ft wide, and base and 
roof are 70 and 32 ft respectively, below ground level; equip- 
ment and construction facilities described. 


POTASH 
See also Mineral Industry and Resources; Mineralogy— 
Halides; Potash Mines and Mining; Salt. 


Developments in Potash in Saskatchewan, W.J.PEARSON. 
Can Min & Met Bul v 53 n 582 Oct 1960 p 759-64. Saskatche- 
wan potash is of Middle Devonian age and occurs in beds 
near top of Prairie Evaporite formation deposited in Elk 
Point Basin; grade, thickness and depth of beds encountered 
by exploratory wells; uses, development, markets and future 
outlook for potash. 


K2O Western Canada Potash and Its Future Prospects, W.J. 
PEARSON. Eng J v 43 n 8 Aug 1960 p 68-72. Term ‘‘potash”’ 
is applied to potassium oxide; major industrial uses of pot- 
ash are in detergents and soaps, glass and ceramics, textiles 
and dyes, chemicals and drugs, and refining and purification 
processes; use of potassium chloride in fertilizers and in 
chemical industries; world production in potash, accepted 
grades, and prices; deposits and development of exploitation 
jn Saskatchewan. 

Opredelenie kontsentratsii kaliya v kaliinoi rude s_pomo- 
shch’yu gamma-metoda, Yu.l.KUDRYAVTSEV, P.I.NOVIKOV. 
Khimicheskaya Promyshlennost v 39 n 1 Jan-Feb 1959 p 
88-9. Determination of potassium content in potash ore by 
means of gamma method; method is based on recording of 
natural radiation of potassium; design of radiation meter and 
recording device. 

Rasprostranenie i tipy iskopaemykh mestorozhdenii kaliinykh 
solei, A.A..VANOV. Geologiya Rudnykh Mestorozhdenii n 4 


vention. 


France. Les méthodes de havage intégral avec déschistage, M. 


MERIAUX. Revue de l]’Industrie Minérale v 42 n 9 Sept 1960 
p 713-47. Methods of potash mining with separation of shale; 
two Alsacian potash beds which are separated by shale bed 
are now mined by type HID-40 cutting machine which effec- 
tively separates shale from potash; system results in saving 
of 26% as compared with hand loading; improvement in 
cutter picks, and roof control. English summary. 


Les méthodes d’exploitation par chambres et piliers aux 
mines de potasse d’Alsace, J.LLAGNEAU. Revue de 1’Industrie 
Minérale vy 42 n 5 May 1960 p 421-38. Room and pillar min- 
ing systems in Alsace potash mines; caving is effected at 
fairly long intervals and over large width and small length; 
safety is good; district is developed in retreating fashion 
along twin roads; disadvantages are that method is prac- 
ticable only when dip is slight and thickness of seams is 
limited to 4 and 10 ft. 


Saskatchewan. Shaft Sinking and Development at Potash Com- 


pany of America Ltd’s Saskatchewan Potash Operation, J.B. 
CUMMINGS, R.HAWORTH. Can Min & Met Bul v 53 n 
578 June 1960 p 406-8. Salt beds have total thickness of 
600 ft and are overlain by 3000 ft of sediment; some of over- 
lying sediments are unconsolidated sands and drift which re- 
quired freezing; circular shaft is 16 ft in diam reinforced with 
concrete; after freezing from 27 vertical freeze holes to 
depth of 3000 ft, shaft was completed by conventional drilling 
and blasting methods; modified room-and-pillar method is 
employed. 


POTASSIUM. See Geochemistry—Potassium; Liquid Metals; 


Mineral Industry and Resources. 


POTASSIUM COMPOUNDS 


See also Potash. 

Optical Observations Concerning Polymorphic Transition in 
Potassium Halides, S.WIEDERHORN, H.G.DRICKAMER. J 
Applied Physics v 31 n 9 Sept 1960 p 1665-71. At approxi- 
mately 20,000 atm potassium halides undergo phase transition 
from fee (NaCl) structure to se (CsCl) structure; various 
optical effects were observed including rate of cutoff of light 
and wavelength dependence of scattered light. 


POTASSIUM CYANIDE. See Crystals. 
POTENTIAL TRANSFORMERS. See Electric Instrument 


Transformers. 


POTENTIOMETERS 


See also Electric Measuring Instruments; Instruments— 
Recording ; Spectrometers—Infrared. 


AC Potentiometer—New Circuit Component, L.ROBBINS. 
Electronic Industries v 19 n 3 Mar 1960 p 120-4. Auto- 
transformers provide precise voltage ratios, high input im- 
pedance, low output impedance, and low phase shift; these 
characteristics plus those of precision potentiometer are 
combined in hybrid component, a-c potentiometer; use of 
device in computing and servo applications. 


Beskontaktnyi avtomaticheskii potentsiometr postoyannogo 
toka s preobrazovatelem, osnovannym na effekte Kholla, V.N. 
BOGOMOLOV. Avtomatika i Telemekhanika v 21 n 1 Jan 
1960 p 135-6; see also English translation in Automation & 
Remote Control v 21 n 1 Jan 1960 p 90. Contactless d-c auto- 
matic potentiometer with transformer based on Hall effect; 
circuit of potentiometer without normal element and contact 
system; indications of potentiometer do not depend on supply 
voltage change and only slightly on surrounding temperature ; 
two identical pick-ups of Hall emf source. 


Evaluation Techniques for Potentiometer Thin Films, E.H. 
LAYER. Elec Mfg v 66 n 1 July 1960 p 112-16. Methods, 
based on film-wiper combinations, used at Battelle Memorial 
Inst for determination of potentiometer linearity, resolution, 
noise, wiper shorting, wear characteristics, and metal-trans- 
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fer phenomena; methods described provide design informa- 
tion otherwise difficult to deduce from materials properties 
data available from literature; experimental test data on 
several classes of metal and metal-like film materials. 


Potentiometers. Electromechanical Components & Systems 
Design v 4 n 1 Jan 1960 p 41-7. Continuation of review (see 
Engineering Index 1959 p 1062) to include developments in 
potentiometers for high temperature applications. 


Bearings. See Bearings—Instruments. 

POTTERY. See Ceramic Materials. 

POULTRY HOUSES. See Heating—Poultry Houses. 
POWDER CUTTING. See Oxygen Cutting. 
POWDER METAL PRODUCTS 


See also Bearings—Powder Metal; Carbides; Cutting Tools 
—Carbide; Cutting Tools—Ceramic; Electric Contaects—Ma- 
terials; Electric Equipment—Materials; Enamel; Magnetic 
Materials; Magnets—Powdered Metal; Nuclear Reactors— 
Fuel Elements; Nuclear Reactors—Materials; Powder Metal- 
lurgy. 

Designing for Powder-Metal Parts. Machine Design v 32 n 
14 July 7 1960 p 112-22. Basic and special use powder ma- 
terials and their properties; advantages and limitations of 
powder metallurgy process; principles of part design. 


How to Specify Powdered Metal Parts, E.GLEIXNER. Pre- 
cision Metal Molding v 18 n 4 Apr 1960 p 36-9. Material 
specifications for powdered metal parts; tensile strength; 
hardness; surface finish; lubrication; heat treatment; when 
to specify special handling. 


Modern Metal Powder Presses. Precision Metal Molding v 
18 n 5 May 1960 p 39-40. Advances made in design, speed, 
and versatility of presses used to form green compacts; ex- 
ample of three complex parts fabricated economically by 
powder metallurgy; bimetallic parts; increased depth of fill 
on larger presses permits longer parts to be made than 
before. 


Ueber das Schlag-, Temperaturwechsel-und Zeitstandverhal- 
ten von Cermets auf Al2O3-Basis, W.SCHATT. Neue Huette v 
5 n 5 May 1960 p 287-95. Resistance to impact, thermal shock, 
and creep of AlzOs-base cermets; data for AlzOs-Cr cermets 
from literature and present investigations. 

Ueber die elektrische Leitfaehigkeit von hochschmelzenden, 
harten Karbiden und Karbidmischkristallen, E.RUDY, F. 
BENESOVSKY. Planseeberichte fuer Pulvermetallurgie v 8 
n 2 Aug 1960 p 72-82. Electric conductivity of high-melting 
hard carbides and carbide solid solutions of metals of 4a, 5a, 
and 6a groups of Periodic System; determinations by eddy 
current method; comparison of results with literature data. 


Aluminum. See Automobile Materials—Powder Metal; Powder 
Metallurgy—Aluminum. 


Beryllium. See Powder Metallurgy—Beryllium. 
Creep. See Powder Metal Products—Testing. 


Iron. Oberflaechenbehandlung von _ eisenpulvermetallurgischen 
Erzeugnissen, P.SZEKI. Metalloberflaeche v 14 n 9 Sept 1960 
p 266-9. Surface treatment of iron powder metal products; 
description of successful protection against corrosion by 
treatment of sintered products in steam, to close pores by 
mixed magnetite-wuestite oxide layer, followed by electro- 
deposition of nickel. 


Pressing. See Powder Metallurgy. 
Testing. See also Magnetic Measuring Instruments. 


Investigation Into Sintering of Metal Powders at Constant 
Rate of Heating, Ya.E.GEGUZIN. Physics of Metals & Metal- 
lography v 6 n 4 1958 p 69-75. English translation of article 
indexed in Engineering Index 1959 p 1064 from Fizika Metal- 
lov i Metallovedenie Apr 1958. 

Non-Equilibrium States and Diffusion Creep in Metal 
Ceramic Bodies, V.Ya.PINES, A.F.SIRENKO. Physics of 
Metals & Metallography v 7 n 5 1959 p 116-25; English 
translation of article indexed in Engineering Index 1959 p 
1063 from Fizika Metallovy i Metallovedenie May 1959. 

POWDER METALLURGY 


See also Boron; Carbides; Flow of Fluids—Porous Ma- 
terials; Gas Turbines—Manufacture; Granular Materials; 
Graphite; Lead and Alloys; Magnetic Materials; Magnets— 
Powdered Metal; Metals and Alloys—Extrusion; Metals and 
Alloys—Inclusions; Nuclear Reactors—Materials; Powder 
Metal Products; Rolling Mill Practice—Powder Metals. 

Attempts at Producing Synthetic Composite Alloys, D.E. 
GUECER. Planseeberichte fuer Pulvermetallurgie v 8 n 3 Dec 
1960 p 119-21. Effect of compacting pressure, sintering tem- 
perature, and time on density of sintered alloys of low melt- 
ing metals (Sn, Mg, Zn, Pb, Cd, Bi) with WC and TiC; results. 
(In English). 

Beitrag zum Aufbau der Systeme Zirkonium-Kohlenstoff und 
Hafnium-Kohlenstoff, F.BENESOVSKY, E.RUDY. Planseebe- 
richte fuer Pulvermetallurgie v 8 n 2 Aug 1960 p 66-71. 
Constitution of zireonium-carbon and hafnium-carbon systems ; 
X-ray determination, on powder metallurgy specimens, of 
homogeneity ranges at 1400 and 1550 C, respectively; con- 
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firmation by metallographic examination; tentative phase 
diagrams from own data and literature. 


Blended-Dryer Reduces Handling. Iron Age v 185, n 138 
Mar 31 1960 p 157. Packaged unit consists of combination 
liquid-solids blended and vacuum tumble dryer; unit prepares 
powdered metal mixes in minutes rather than hours normally 
required, by two step operation in which mix is blended, 
lubricated, and granulated in first stage, and vacuum drying 
and solvent recovery performed in second stage. 


Ceramic and Metallic Bars of Unlimited Length . .. from 
Powder Form, F.EMLEY, C.DEIBEL. Westinghouse Engr v 
19 n 6 Nov 1959 p 172-3. In continuous compaction process 
described, loose powder is placed in trough and then pressed 
with punch; by succession of pressing operations, continuous 
bar or strip is produced; technique has advantage over other 
powder metallurgy processes, as in comparison with those, 
thickness of bar can be greatly increased, and length of bar 
is virtually unlimited. 


Coated Powders Provide Unique Materials, J.H.OXLEY, 
J.M.BLOCHER, Jr. Battelle Tech Rev v 8 n 7 July 1959 
p 9-13. Metallic and ceramic-coated powders promise valuable 
new materials for structural and other purposes; methods of 
producing such powders and their potentialities in nuclear 
technology, aircraft construction, and catalytic processes, 
discussed; fluidized bed process discussed. 


Composite Powders, J.A.LLUND, T.KRANTZ, V.N.MACKIW. 
Precision Metal Molding v 18 n 10, 11 Oct 1960 p 56-8, Nov 
p 56-8, 88. Study of several nickel coated metal powders ; 
compositions and particle size distributions of elemental 
powders used in mixtures and as core particles for composite 
powders; data for prepared composites and mixtures; studies 
of segregation in compacts; progress of alloying and sintering 
in Ni-Cu, Ni-Mo and Ni-Cr compacts heated for various times 
is indicated. 


Continuous Sintering of Copper-Lead to Steel, P.G.FOR- 
RESTER, J.K.BEDDOW. Powder Metallurgy n 5 1960 p 149- 
54. Bimetal strip consisting of copper-lead bonded to steel is 
produced by sintering compacted powder on to steel, com- 
pacting by rolling, and resintering; mechanism of process is 
considered in light of published work on liquid phase sinter- 
ing and of some experiments in which material at various 
stages of processing has been examined physically and metal- 
lographically ; process differs from normal liquid-phase sinter- 
ing in that interparticle welding is brought about by inter- 
mediate rolling process. 


Developments in Ceramic-Metal Compositions, S.MAZILI- 
AUSKAS. Cer Age v 75 n 3 Mar 1960 p 40-1. Variations in 
processing of cermets, which may be either metal modified 
ceramics or ceramic modified metals; one new forming tech- 
nique involves flame spraying of thin ceramic type coating on 
metal; second involves alternate spray coatings of molten 
metals and ceramics on rapidly rotating disk prior to crush- 
ing composite layers together; information on conventional 
forming methods, low temperature and hot pressing, organic 
binders, filter type compounds, infiltration of metals or alloys 
into ceramic. 


Displacement of Gas from Powders During Compaction, 
W.M.LONG, J.R.ALDERTON. Powder Metallurgy n 6 1960 
p 52-72. Soap bubble method used to observe flow of gas out 
of powder masses during and immediately after compaction ; 
effects of powder material and size distribution, die size, 
pressing speed, and degree of compaction investigated; gas 
trapped in compact at completion of pressing varied from 12 
to 83% of initial amount of gas present in spaces between 
powder particles; gas trapping as cause of cracks was demon- 
strated by making compacts containing varying amounts of 
trapped gas. 


Formation of Uranium and of Beryllium Alloys by Solid- 
State Sintering of Mixed Elemental Powders, J.WILLIAMS, 
J.W.S.JONES. Powder Metallurgy n 5 1960 p 45-638. Results 
of investigations at AERE, Harwell, England; large volume 
expansions accompany formation of binary alloys of beryllium 
with U, Th, Fe, Cu, Zr, Ti and V, and of uranium with 
aluminum, during sintering of mixed, cold compacted ele- 
mental powders; no expansion was detected during sintering 
of binary mixtures of beryllium with Al, Si and Mg, or mix- 
tures of uranium with Zr, Mo, Fe, Ni, Mn and Cr; observa- 
tions can be satisfactorily interpreted on hypothesis that 
volume expansion is due to formation of diffusional porosity 
during sintering. 25 refs. 


Hot Pressing of Ceramic Powders, A.G.THOMAS, H.J. 
JONES. Powder Metallurgy n 6 1960 p 160-9. Processes in- 
volved in production of dense ceramics from powder materials 
by simultaneous effect of pressure and heat at temperatures 
above 1500 C; principles of hot pressing; advantages and 
disadvantages of process; current techniques are described 
and their limitations considered; examples of typical applica- 
tions and possible lines of future development. 


How Sylvania Tames Refractory Metals. Steel v 145 n 19 
Nov 9 1959 p 159-60. Powder metallurgical developments by 
Sylvania Electric Products Ine enables production of re- 
fractory metal shapes not possible by conventional pyrometal- 
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lurgical processes; process includes reduction of wolframite 
ore, control of powder particle-size distribution, for maximum 


compacted properties, and He sintering; examples of shapes 
produced. 


Kinetics of Sintering of Sodium Chloride in Presence of 
Inert Gas, J.B.MOSER, D.H.WHITMORE. J Applied Physics 
v 31 _n 3 Mar 1960 p 488-93. Direct observations of interfacial 
growth and approach of centers between spheres of sodium 
chloride were made in argon atmosphere and over temperature 
range of 700 to 800 C; indications are that rate-determining 
mechanism of material transport is evaporation-condensation ; 
model is presented, consistent with marked pressure-depend- 
ence of empirical relationship between contact area and 
sintering time. 23 refs. 


Metal-Ceramic Mixtures, P.MURRAY. Powder Metallurgy n 
5 1960 p 64-80. Review deals with present position regarding 
cermets based on oxides or carbides as brittle phase, and 
with recent work on ductile ceramics; importance of carrying 
out experiments at high strain rates is emphasized; sugges- 
tions made for further work in field of cermets. 


New Powder Press Breaks Size Barrier. Steel vy 145 n 19 
Nov 9 1959 p 158-9. Water pressure used to form 10 in. 
diam 4 ft long W and Mo billets weighing 3000 and 1500 Ib 
respectively in new powder press of Sylvania Electric Prod- 
ucts Inc; isostatic system results in excellent compacting of 
powder; unit indicates promise of producing larger and more 
complex shapes; where intricate forms are required green 
compacts may be machined; equipment will eliminate many 
limitations in manufacture of refractory metals by present 
powder metallurgical methods. 


Non-Stoichiometry of Zine Oxide and its Relation to Sinter- 
ing, H.J.ALLSOPP, J.P.ROBERTS. Faraday Soc—Trans v 
55 n 440 pt 8 Aug 1959 p 1386-93. Non-stoichiometry in 
powders, sintered aggregates and single crystals of ZnO, be- 
fore and after heating in oxidizing and inert atmospheres, de- 
termined by measuring hydrogen produced during dissolution 
in HCl; excess zine in range 0-48 ppm (of zine oxide by 
weight) found; significance of various results discussed. 


Non-Stoichiometry of Zine Oxide and its Relation to Sinter- 
ing, J.P-ROBERTS, J.HUTCHINGS. Faraday Soc—Trans v 55 
n 440 pt 8 Aug 1959 p 1394-9. Oxygen enhanced shrinkage of 
some materials but reduced shrinkage of others; enhanced 
and reduced shrinkages attributed respectively to change in 
surface of oxide associated with chemisorption of oxygen and 
to change in compositions of volume of solid; observations 
consistent with shrinkage mechanism based on diffusion but 
not with one based on plastic flow. 


Ohybova pevnost slinutych karbidu za vyssich teplot, M. 
DLOUHY. Hutnicke Listy v 14 n 8 Aug 1959 p 692-5. Bend- 
ing strength of sintered carbides at elevated temperatures ; 
description of test methods and apparatus; bending strength 
of many carbides does not immediately fall but undergoes 
slight increase, with maximum strength found at 200 C. 


On Sintering of W-Ni-Cu Heavy Metal, S.MAKIPIRTTI. 
Acta Polytechnica Scandinavica (Chem including Metallurgy 
Ser n 5) n 265 1959 71 p. Results of investigation of W-Ni-Cu 
system performed at Inst of Technology (Helsinki) as part 
of 1955-1959 study of behavior of solids at high temperature; 
experimental procedure, dilatometer measurements, quantita- 
tive aspects of sintering, and properties of sintered specimens 
are fully discussed. 


Practical Aspects of Sintering Tungsten and Molybdenum, 
D.J.JONES. J of Less-Common Metals v 2 n 2-4 Apr-Aug 
1960 p 76-85. Manufacturing procedures for preparation of 
W and Mo powders together with method of pressing powders 
in mold and direct sintering pressed bars at high tempera- 
tures are given; method of sintering molybdenum in hydro- 
gen water vapor atmosphere at about 1750 C; continuous 
pressing, partial sintering and_ casting technique developed 
to meet demands for relatively large size plate and sheet. 


Prispevek k studiu  projici faze slinutych karbidu, M. 
PETRDLIK, V.DUFFEK. Hutnicke Listy v 14 n 9 Sept 1959 
p 786-90. Contribution to study of liquid phase sintering of 
cemented carbides; any possibility for further increasing 
dynamic toughness and other strength properties depends upon 
achieving optimum sintering conditions for phase binding 
mutually different hard particles; consideration of new ways 
which arose during study of crystallization of alloys formed 
during liquid phase sintering; systems include Co-WC ad- 
ditionally alloyed with TaC, VC, and CrsCe. 


Radial Pressures in Powder Compaction, W.M.LONG. 
Powder Metallurgy n 6 1960 p 73-86. Theory to explain varia- 
tion of radial (die-wall) pressure during compaction in con- 
ventional dies, predicts that, during application and release 
of pressure by punch, radial pressure should follow character- 
istie cycle whose form is determined by elastic properties and 
by yield stress in shear of material being pressed ; apparatus 
for measurement of radial pressures and powder/die friction 
coefficients at moderately high temperatures is described. 


Rozbor vlivu prisadnich karbidu na _vlastnosti vysokoko- 
baltovych slinutych karbidu soustavy WC-Co metodami mate- 
maticke statistiky, V.DUFEK, J.LIKES. Hutnicke Listy v 14 
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n 9 Sept 1959 p 791-8. Methods of statistical analysis em- 
ployed in study of influence of other carbides on properties 
of sintered cobalt carbides of WC-Co system; beneficial in- 
fluence of TaC as proven in previous work on sintered car- 
bides of line S and class G1 has been proven again for line 


E with higher Co content; effect of Cr3C2 additions also 
discussed. 


Slip Casting Technique Widens Powder Metallurgy, H.H. 
HAUSNER, A.R.POSTER. Steel v 146 n 7 Feb 15 1960 p 
120-3. Production of unusually shaped powder metal parts by 
slip casting removes size limitations, and permits formation of 
hollow parts, as shapes with thin or tapering walls, not pos- 
sible by press compacting; method of casting slip (slurry) 
which consists of liquid and metal powder into porous mold, 
adsorption of water from slip by mold to form green part, 
and subsequent drying, and sintering to obtain final physical 
properties. 


Some Developments in Metal Powder Presses, J-OAKLEY. 
Powder Metallurgy n 6 1960 p 1-19. Requirements of presses; 
historical development of tnmodern presses from early adapta- 
tions is described, their features being related to demand 
for large and more complex shapes and use of powders that 
are not easily formed; reference to difference in approach 
shown in American multi-motion presses and Continental 
combination of simple presses with complex tools used as 
sub-press assembly. 


Some Fundamental Studies in Cold Compaction of Plas- 
tically Deforming Solids, D.TRAIN, J.A.HERSEY. Powder 
Metallurgy n 6 1960 p 20-35. Studies of behavior under com- 
pression of materials which exhibit plastic deformation at 
normal temperatures, exemplified by indium and lead; par- 
ticular attention on die-wall friction effects produced by solid 
plug of material; comparison with those produced by par- 
ticulate fill of same material when compressed under similar 
conditions; correlation of effects with shear strength of ma- 
terial; equation relating relative volume at either end of 
compact is suggested. 24 refs. 


Spherical Powders Find New Uses. Iron Age v 186 n 10 
Sept 8 1960 p 105. Process for producing spherical powders 
of pure metals and alloys developed by Linde Co, Div of 
Union Carbide Corp; particles range from 20 to 150u with 
uniformity rate of 98%; produced in totally inert atmosphere, 
particles are free of voids, cavities and inclusions; variety of 
uses which take advantage of uniform spherical shape have 
already been projected for new powders as sintered parts and 
solid fuel rocket propellants; powders of Cu, Al, Ni, W, 
type 3816 stainless steel and Nichrome are presently being 
made. 


Ueber den Einfluss des Sauerstoffgehaltes auf die Eigen- 
schaften von Sintermetallen ete, W.RUTKOWSKI. Zeit fuer 
Metallkunde v 51 n 1 Jan 1960 p 59-61. Effect of oxygen 
content on properties of sintered metals and on contact zone 
between them; determinations of structure, density, shrinkage, 
microhardness, resistance to bending, and electric conductivity 
of sintered compacts; compacted metals were copper and iron 
or copper and tungsten containing different amounts of their 
oxides; 4% CuO or Fe2O3 and 2% WOs gave best results. 


Untersuchungen ueber die Grundlagen des Sintervorganges 
in Metallpulvern etc, W.DIENST, O.WERNER. Zeit fuer 
Metallkunde v 51 n 1 Jan 1960 p 45-50 (discussion) 50-2. 
Investigation of mechanism of sintering process in metal 
powders, with special consideration of effect of surface oxide 
layers; evaluation of about 250 dilatometer determinations of 
shrinkage vs time (to 4 hr) during sintering of iron and 
copper powders; activation energies; it is suggested that 
early sintering process is governed by plastic flow (high tem- 
perature creep), later stages by grain boundary diffusion. 


Vzaimodeistvie karbida niobiya s kobal’tom, E.A.SHCHETI- 
LINA, I.N.CHAPOROVA. Metallovedenie i Termicheskaya 
Obrabotka Metallov n 6 June 1959 p 19-23. 1 plate. Interaction 
between columbium carbide and cobalt; research on process 
for manufacturing of refractory and heat resisting materials 
by powder metallurgy; results obtained with columbium car- 
bide-cobalt compounds are similar to those demonstrated by 
titanium carbide-cobalt compounds. 


Zur Thermodynamik und Kinetik des Sinterns, H.J.OEL. 
Zeit fuer Metallkunde v 51 n 1 Jan 1960 p 53-8. Thermo- 
dynamics and kinetics of sintering; investigation of mechan- 
ism of sintering of one-component systems, on silver capil- 
laries and silver powder, show importance of plastic flow, 
recrystallization, and internal stresses for early stages of 
process; description and comparison of methods for determin- 
ing imperfections of crystals and thus activity of powders. 
27 refs. 


Aluminum. Observations on Sintering of S.A.P., E.M.MODLO- 
NITSCH. Powder Metallurgy n 4 1959 p 120-5. Phenomena 
observed when SAP aluminum powder is cold pressed at 12.7 
tons/in.2 and subsequently sintered in atmosphere of nitrogen 
at various temperatures from 100 to 600 C; effect of sintering 
temperature on weight, oxide content, and gas content of 
Al-AlzO3 compacts; changes of microstructure; effect of 
sintering time on gas content of SAP. 
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Propriétés mécaniques (traction) des structures d’aluminium 
fritté, ete, P.LELONG, J.MOISAN, J.HERENGUEL. Mé- 
moires Scientifiques de la Revue de Métallurgie v 57 n 9 
Sept 1960 p 683-8. Tensile properties at 25 and 350 C of 
sintered and extruded or sintered, extruded, and rolled Al- 
base alloys, containing Fe and Ni for corrosion resistance to 
high temperature H2O, as affected by structure; structure de- 
pends on density of powder used, AlzOg content, and fabrica- 
tion; Fe and Ni had minor effect on tensile properties; sin- 
tered alloys were stronger than melted ones, inferior to 
Zircaloy. 


Sintered Aluminium Powder. Nuclear Eng v 5 n 45 Feb 1960 
p 67. Recent evaluations of potential of organic moderated 
reactor as heat source, of large base load station in United 
States have placed great emphasis on successful development 
of sintered aluminum powder (S.A.P. or APM) as fuel can- 
ning material; main advantage of sintered product over 
aluminum concerns its strength at high temperatures; chief 
disadvantage is difficulty of making joints; extrusion into 
finned shapes with good heat transfer properties has been 
demonstrated and number of experimental tubes have been 
produced. 


Beryllium. Hot Pressing Powders in England, A.BLAINEY. 
Metal Progress v 77 n 1 Jan 1960 p 104-8 178, 180, 190, 192. 
Techniques for hot pressing beryllium and cermet powders 
described; high pressures and temperatures are necessary, and 
steel sheathing is often needed for larger parts. 


Textures in Beryllium Rods and Tubes Extruded from Con- 
solidated Powder, N.A.HILL, J.WILLIAMS. Powder Metal- 
lurgy n 5 1960 p 116-29. X-ray study shows that temperature 
of extrusion has little effect on texture, but extrusion reduc- 
tion determines which of two main types of texture is devel- 
oped in tubes; in low reduction textures, basal planes tend to 
concentrate parallel to surface of tube; in high reduction 
textures, basal planes still lie parallel to extrusion direction, 
but tend to concentrate at angles ranging from 45-90° to 
surface; prism-plane fiber texture is present in all tubes; 
deformation mechanisms discussed. 


Boron. See Nuclear Reactors—Materials. 
Chromium. See also Chromium and Alloys. 


Extruded Chromium-Alumina Alloy, A.GATTI. Met Soe of 
AIME—tTrans v 218 n 3 June 1960 p 437-9. Dispersion of 
AlsOs was produced within chromium by hydrogen reduction 
of solid solution of CrzO3-AlzOs; resulting powder was com- 
pacted, extruded, and material tested in tension at various 
temperatures and in creep at 1800 F; material is ductile above 
1200 F and is at least twice as strong as electrolytic chrom- 
ium at all temperatures. 


Cobalt Alloys. Cobalt and Cobalt Alloys in Powder Metallurgy, 
F.R.MORRAL. Cobalt n 6 Mar 1960 p 23-9. Fundamental data 
on high purity sintered cobalt; cobalt alloys by powder metal- 
lurgy; new developments in powders; examples of many 
materials which may be made by powder metallurgy, using 
cobalt or cobalt containing powders. 33 refs. 


Non-Metallic Dispersions in Cobalt and Its Alloys, R.PALME. 
Cobalt n 6 Mar 1960 p 15-22, n 7 June p 13-25. Mar: Study 
being continuation of that performed by E.F.ADKINS, C.T. 
SIMS, R.I.JAFFEE (indexed in Engineering Index 1959 p 
1066 from Met Soe of AIME—Trans Apr 1959), aims at clari- 
fying origin of effect of finely dispersed oxide additions and 
investigating influence of carbide additions; carbide disper- 
sions in sintered alloys should strengthen them, just as do 
earbides which precipitate at grain boundaries in cast mate- 
rials; beneficial effect of boron and nitrogen also noted. June: 
Sintered high temperature chromium-cobalt alloys discussed; 
sintering test with 20:80, 30:70 and 50:50 chromium cobalt al- 
loy powder as starting material; comparison between cast 
and sintered chromium cobalt alloys. 


Columbium. See also Powder Metallurgy—Protective Atmos- 
pheres. 


Beitrag zur Technologie der Legierungen des Niobs mit Mo- 
lybdaen und Wolfram, H.BRAUN, K.SEDLATSCHEK, B.F. 
KIEFFER. Planseeberichte fuer Pulvermetallurgie v 8 n 2 
Aug 1960 p 58-65. Technology of columbium-molybdenum and 
columbium-tungsten alloys; description of alloying behavior of 
two systems; fabrication of sintered alloys by rolling and 
forging; mechanical properties, electric conductivity and re- 
sistivity, behavior in HF and in alkaline Kz [Fe(CN)s] 
ere at room temperature, in hydrogen at 600, 800, and 
1 : 


Nitrides, Carbonitrides and Oxynitrides of Niobium, G. 
BRAUER. J of Less-Common Metals v 2 n 2-4 Apr-Aug 1960 
p 131-7. Methods of preparing columbium nitrides and oxy- 
nitrides are described; stability of different phases investi- 
gated; survey of carbonitrides of columbium is given and 
some of their properties described. 


Untersuchungen an Niob-Tantal-Legierungen, H.BRAUN, 
K.SEDLATSCHEK, R.KIEFFER. J of Less-Common Metals v 
1 n 6 Dee 1959 p 413-19. Sintered and subsequently rolled 
columbium tantalum alloys are examined over whole range 
of composition; their hardness, strength and elongation, 
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specific electrical conductivity, electrochemical behavior and 
corrosion resistance reported; alloys fabricated from inex- 
pensive unseparated Cb-Ta powder represent advantageous 
heating element material for vacuum furnaces; their applica- 
tion as electrodes for electrolytic capacitors and in chemical 
industry requires low columbium contents. (In German). 


Copper Alloys. Effect of Internal Oxidation on Some Properties 
of Copper Alloy Sintered Compacts, R.H.SEEBOHM, J.W. 
MARTIN. Metallurgia v 61 n 366 Apr 1960 p 163-6. Beryllia 
and alumina dispersions produced in copper powder com- 
pacted specimens by internal oxidation of suitable alloy 
powders; density, hardness and compression yield points 
determined for alloys after different sintering treatments, and 
dispersion hardening observed in internally oxidized compacts ; 
structures examined metallographically; optical micrographs 
and electron micrographs of carbon extraction replicas from 
internally oxidized compacts presented and discussed. 


Effects of Stored Energy and Recrystallization on Creep 
Rupture Properties of Internally Oxidized Copper-Alumina and 
Copper-Silica Alloys, M.ADACHI, N.J.GRANT. Met Soc of 
AIME—Trans v 218 n 5 Oct 1960 p 881-7. Alloys were exposed 
at temperatures up to 1050 C for fairly long times to 
bring about partial or total recrystallization; creep rupture 
properties of recrystallized alloys were compared to those in 
as-extruded condition at 450 C; some of alloys were cold 
worked after recrystallization to note changes in creep rupture 
properties, also at 450 C. 


Experiments with Direct Observation of Sintering Process 
by High-Temperature Metallography, E. BULL SIMONSEN. 
Planseeberichte fuer Pulvermetallurgie v 8 n 1 Apr 1960 p 
2-13. Micrographs obtained at temperatures to 885 C show that 
during heating in vacuum of coarse copper powders practically 
no changes occurred to 600 C; pronounced recrystallization 
started at 775C; after 750 C even long holding caused little 
additional change; study, and possible explanations, of role 
of pores between particles in impeding recrystallization proc- 
ess. (In English.) 


Segregation in Homogeneous Alloys During Sintering, G.C. 
KUCZYNSKI, G.MATSUMURA, B.D.CULLITY. Acta Metal- 
lurgica v 8 n 3 Mar 1960 p 209-15. Vacancy gradient set up 
by sharp curvature of neck between two sintered particles 
ean under favorable conditions produce considerable segrega- 
tion in completely homogenized solid solution; effect was 
demonstrated by precipitate in Cu-In and Cu-Ag alloys occur- 
ring in neck cavity at higher temperature than indicated by 
solvus line and lower than solidus temperature; results are 
supported by appearance of side peaks and shift of peaks of 
X-ray lines. 


Surface Tension and Contact Angles of Copper-Nickel 
Alloys on Titanium Carbide, T.J.WHALEN, M.HUMENIK, 
Jr. Met Soc of AIME—Trans v 218 n 5 Oct 1960 p 952-6. 
Liquid surface tension of Cu-Ni and Cu-Ni-Ti-C alloys and 
wettability of titanium carbide by these alloys have been 
measured; surface tensions of Cu-Ni alloys lie on smooth 
curve between end members, Cu and Ni; addition of Ti and 
C has no effect on surface tension; small additions of Ni to 
Cu reduce contact angle; from Gibbs treatment, nickel is 
einen to be adsorbed at titanium carbide alloy interface. 20 
refs. 


Explosives Applications. Compacting of Metal Powders by Ex- 
plosives, W.T. MONTGOMERY, H.THOMAS. Powder Metallurgy 
n 6 1960 p 125-8. Technique developed for compacting metal 
powders by use of detonating explosives under controlled 
conditions; aluminum, iron, copper and steel powders were 
originally compacted by this means into solid cylinders; 
graphite and other non-metal powders have recently been 
compacted, and modifications introduced whereby annular cyl- 
inders may be formed; technique may find application in 
cases where existing mechanical methods of powder compact- 
ing are not adequate. 


Try Hot Explosive-Compacting For Sintered Powder Prod- 
ucts, A.CROSS. Iron Age v 184 n 26 Dee 24 1959 p 48-50. New 
explosive forming technique produces powder compacts in 
sintered condition by compacting metal above its recrystal- 
lization temperature; investigation of effect of oxide films as 
function of particle size, and other variables described ; 
aeetes of special compacting die, and tabular and graphical 
ata. 


Iron. See also Magnetic Amplifiers—Cores; Magnetic Mate- 
rials; Magnets—Powdered Metal; Powder Metallurgy—Pro- 
tective Atmospheres. 


Coercive Force of Fine Iron Powders, E.H.CARMAN. 
Powder Metallurgy n 4 1959 p 1-14. Intrinsic coercive force 
of compacts prepared from hydrogen reduced ferric oxide 
powder has been studied as function of particle size in 
range 200-800 A; for well dispersed powder coercive force 
increases sharply with particle size to value of 970 oe, where 
nominal particle size is 260 A; above this value coercive force 
decreases sharply ; X-ray line-broadening experiments indicate 
that packing effects, rather than strain anisotropy within 
particles, control coercive force of compacts. 20 refs. 
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Molybdenum. 
Nickel. 
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Effect of Powder Particle Size on Grain Size of Sintered 
Material, H.H.HAUSNER, R.KING. Planseeberichte fuer Pul- 
vermetallurgie v 8 n 1 Apr 1960 p 28-36. Investigation on 
electrolytic iron powder; effect of sintering temperature and 
time on grain growth; behavior of pores between particles; it 
is concluded that grain growth is adversely affected by poros- 
ity only until certain configuration of pores is reached; grain 
growth increases rapidly when pores spheroidize; since small 
pores in fine powders spheroidize faster than large ones in 
coarse powders, grain growth starts sooner in former. (In 
English). 

H-Iron Production by Alan Wood, R.A.LUBKER, K.W. 
BRULAND. J of Metals v 12 n 4 Apr 1960 p 321-4; see also 
Iron & Coal Trades Rev v 181 n 4802 July 29 1960 p 259-60. 
First commercial H-Iron plant for production of iron powder 
now operated at Conshohocken, Pa has rated capacity of 
18,000 tons per yr; raw materials preparation; hydrogen 
production ; fluid bed reduction; flow of solids and of gases; 
finishing plant; uses of iron powder. 


Iron Carbon System in Powder Metallurgy, P.U.GUMMESON. 
Precision Metal Molding v 17 n 11, 12 Nov 1959 p 56, 58-9, 
Dec PD 36-7, 50. Nov: How iron carbon system is affected by 
quality of iron powder and graphite; requirements for gra- 
phite, Dec: Effects of atmosphere composition. 


Modified H-Iron Process Produces Metal Powder. Steel v 
145 n 25 Dee 21 1959 p 94, 96; see also Chem Eng v 67 n 
3 Feb 8 1960 p 96-9. Processes developed by Alan Wood Steel 
Co, based upon direct reduction techniques of Hydrocarbon 
Research Ine and Bethlehem Steel Co, will produce 18,000 tons 
of iron powder annually, from either mill scale or high grade 
iron ore; He gas for reduction of ore is produced by partial 
oxidation of coke oven gas; ore is processed in three fluidized 
bed reactors in successive stages over which H2 is passed at 500 
psi at 1000 F; final product with 98% purity is protected 
from reoxidation by Nz atmosphere. 


On Influence of Particle Size and Hysteresis of Iron Powders 
on Sintered Iron Compacts, T.FUJIYAMA. Sumitomo Metals 
v ll n 4 Oct 1959 p 29-41. Effect of hysteresis of four types 
of iron powder studied; compressibility, mechanical proper- 
ties and density compared; influence of particle size on three 
powder types compared. (In Japanese with brief English 
abstract). 


On Magnetic Properties of Sintered Iron Compacts, T. 
FUJIYAMA. Sumitomo Metals v 12 n 1 Jan 1960 p 389-46. 
Description of magnetic properties and sintering conditions 
of sintered iron compacts obtained from iron powders of 
different hysteresis, produced by four processes; results an- 
alyzed. (In Japanese with brief English abstract). 


Variation in Intrinsic Coercivity of Iron-Cobalt Powders 
Prepared by Electrolysis into Mercury, W.WRIGHT. Powder 
Metallurgy n 4 1959 p 79-89. Intrinsic coercivity at — 70 C, 
of particles has been measured, as deposited and after various 
heat treatments; marked difference in properties is found, 
which is dependent not only on heat treatment, but also on 
whether or not cathode was stirred during electrolysis; effect 
of further metal additions to iron cobalt mercury system 
noted; attempt made to explain differences observed. 


See Die Casting—Dies; Metals and Alloys. 


See also Magnetic Amplifiers—Cores; Magnetic Mate- 
rials; Rolling Mill Practice—Powder Metal. 


Continuous Compaction by Cyclic Pressing, C.DEIBEL, D.R. 
THORNBURG, F.EMLEY. Powder Metallurgy n 5 1960 p 
32-44. Progress report on materials pressed by cyclic press- 
ing; carbonyl nickel powder produces nickel strip of high 
quality; high permeability alloy containing 79% Ni, 17% Fe 
and 4% Mo can be made into strip with good magnetic prop- 
erties by compacting powders with cyclic pressing technique 
and then sintering and rolling pressed bar into strip. 

Fabrication of Soft Magnetic Alloy Strip from Powders, 
H.H.SCHOLEFIELD, S.G.G.RICHARDSON. Powder Metal- 
lurgy n 4 1959 p 44-56. Investigation of properties of high 
permeability nickel iron base alloys made by powder metal- 
lurgy; it is shown that at upper limits of composition initial 
permeability of Mumetal is still increasing; with straight 
Ni-Fe alloys maximum permeability decreases over range 
45-55% nickel, but initial permeability tends to increase 
gradually over upper end of this range; results are repro- 
ducible; mention made of sintered silicon-irons and cobalt- 
irons. 

Influence of Processing Variables on Properties of Nickel- 
AlO3 Alloys, L.J.BONIS, N.J.GRANT. Met Soc of AIME— 
Trans v 218 n 5 Oct 1960 p 877-81. Oxide dispersion strength- 
ened nickel alloys were prepared by mechanical mixing of 
powders, followed by compaction, sintering and_ extrusion ; 
processing variables such as cooling of powder during mix- 
ing, electrostatic discharging, mixing time, amount of oxide, 
etc, were studied to determine effects on room temperature 
tensile and high temperature creep-rupture properties and on 
reproducibility of alloys. 

Sintering and Alloying Behaviour of Nickel-Coated Metal 
Powders, J.A.LUND, T.KRANTZ, V.N.MACKIW. Metal 
Powder Industries Federation—Proc 16th Annual Meeting Apr 
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1960 p 160-72. Nickel alloy compacts of various compositions 
were prepared from composite nickel coated powders and 
mixtures of elemental powders; segregation tendencies, sin- 
tering behavior, and rate of alloying at elevated temperatures 
compared for two types of compacts; better dispersions of 
components are present in composite powder compacts than 
can be obtained without unusual procedures in mixed powder 
compacts. 


Nickel Silver. Ueber die pulvermetallurgische Herstellung von 
Nickel-Silber-Kontaktwerkstoffen, F.EISENKOLB, G.EHR- 
LICH. Dresden. Technische Hochschule—Wissenschaftliche 
Zeit v 8 n 5 1958/59 p 993-1000. Powder metallurgic prepara- 
tion of nickel-silver contact materials; discussion of various 
techniques, particularly of aftertreatment for improvement 
of mechanical characteristics of sintered material by hot 
pressing, and of subsequent extrusion at 600 C. 27 refs. 


Protective Atmospheres. Issledovaniya nekotorykh atmosfer spe- 
kaniya na osnove nepolnogo sgoaraniya metana, primenyae- 
mykh v chernoi poroshkovoi metallurgii, G.DAN, A.PROTO- 
POPESKU, O.SHTEFAN. Revue Roumaine de Métallurgie v 
4n 2 1959 p 169-79, 2 plates. Investigation of atmospheres for 
sintering iron powders, based on partial combustion of 
methane; wide range of gas mixtures obtained; carbon diox- 
ide- and oxygen-rich gases result in oxidation. (In Russian). 


Vacuum Sintering, F.G.COX. Metal Industry v 97 n 10, 11, 
12 Sept 2 1960 p 186-9, Sept 9 p 207-9, Sept 16 p 231-2. Rela- 
tive advantages of vacuum and inert gas atmospheres for 
sintering operations; operating conditions and various types 
of pumps; heating techniques; vacuum gaging for vacuum 
sintering; sintering of titanium; sintering of columbium is 
described and given as example of sintering technique which 
has been developed to purify and sinter, in one operation, 
impure metal powder to give ductile metal of low porosity. 


Research. See Iron and Steel Research. 


Silver. Behavior of Composite Silver-Alumina Alloys above 
Melting Point of Silver, H.R.PEIFFER. Met Soc of AIME— 
Trans v 218 n 5 Oct 1960 p 775-7. Alloys are shown to resist 
flow above melting point of continuous matrix; ability to 
resist flow depends on fineness of dispersion and oxygen 
content of silver; it is believed that oxygen has very strong 
semueute on bond between molten silver and finely divided 
alumina. 


Stainless Steel. Developments Extend Market For Stainless 
Powders, W.L.BATTEN. Iron Age v 186 n 9 Sept 1 1960 p 
64-6. New sintering techniques and other powder metallurgical 
methods and equipment, are enabling fuller utilization of 
heat resistant characteristics of stainless steel powder for 
fabrication into variety of industrial products; addition of lu- 
bricants to powder mixes imparts higher mechanical properties 
to sintered products for structural applications. 


Sintered Stainless Steel, R.L.SANDS, J.F.WATKINSON. 
Powder Metallurgy n 5 1960 p 85-115. First part (p 85-104) 
examines influence of alloy composition upon compacting and 
sintering behavior, and second describes properties of stain- 
less steel powders sintered in dissociated ammonia. 


Steel. See also Dies—Materials; Powder 
Rolling Mill Practice—Powder Metal. 


Sintered Nickel Steels, W.V.KNOPP. Precision Metal 
Molding v 18 n 9, 10 Sept 1960 p 55-61, Oct p 48-9. Sept: 
Design information presented. Oct: Powder and processing 
data. 


Metallurgy—Iron ; 


Tantalum. See also Powder Metallurgy—Columbium. 


On Etching Effects in Tantalum, R.BAKISH. Planseeberichte 
fuer Pulvermetallurgie v 8 n 2 Aug 1960 p 54-7. Sintered 
and vacuum annealed iron-containing Ta pellets were etched 
with H2zSOs-HF-HNOs3(5:2:2) solution; etching effects observed 
are interpreted as emergence of dislocation lines and _ sites 
at surface; discussion of effect of impurity and plastic de- 
formation. (In English). 


Thorium. Isostatic Pressing, Vacuum Sintering, and Swaging 
of Thorium Powder, H.LLOYD, A.E.SYMONDS. Powder 
Metallurgy n 6 1960 p 170-88. Simple equipment described 
allows powder filling to be carried out in enclosed system, 
thus avoiding fire and health hazards; bars or tubes can be 
pressed simultaneously; advantages of technique over con- 
ventional die compacting; effect of pressure on density and 
hardness through bar section before and after sintering at 
various temperatures; optimum conditions determined for 
manufacture of dense bars with high metal efficiencies (98%). 


Production of Thorium Powder by Calcium Reduction of 
Thorium Oxide, N.FUHRMAN, R.B.HOLDEN, C.J].WHITMAN. 
Electrochemical Soe—J v 107 n 2 Feb 1960 p 127-31. Descrip- 
tion of process by which calcined thorium oxide is reduced 
under inert atmosphere at 950 C by high purity calcium metal, 
in presence of calcium chloride, to produce high purity thor- 
ium powder; importance of production factors such as charge 
preparation, reduction conditions, containers, materials and 
powder leaching procedure to avoid contamination, and 
preserve high purity of product, is emphasized. 18 refs. 
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Titanium. See also Powder Metallurgy—Protective Atmospheres. 


Microstructural Changes in Titanium Carbide-Base Cermets 
at 2000 F, H.W.NEWKIRK, Jr, H.H.SISLER, T.S.SHEVLIN. 
Am Cer Soc—Bul v 39 n 7 July 1960 p 370-1, 374-6. Results 
for samples of Kentanium K-151-A and K-152-B suggest that, 
if solution precipitation process occurs under stress, strong 
nickel carbide interfacial bonds will be replaced by weaker 
carbide-carbide bonds and strength of cermets at 2000 F will 
decrease; cermets with superior strength should result from 
decrease in solid solubility of carbide phase in nickel phase at 
2000 F. 34 refs. 


Powder Metallurgy of Titanium-Tin Alloys Containing Up to 
15% Tin, R.F.SMART, E.C.ELLWOOD. Powder Metallurgy n 
4 1959 p 108-19. Density measurements and data on mechanical 
properties of Ti-Sn alloys reported; low porosities were 
achieved after single pressing and sintering operation; with 
tin contents above 5%, evaporation of tin during sintering 
could prove troublesome; titanium notably strengthened by 
presence of tin. 


Tungsten. Effect of Dispersion Techniques Upon Measured 
Particle Size and Distribution of Tungsten Powder, A.I. 
MICHAELS, T.L.WEAVER, R.C.NELSON. ASTM—Bul 247 
July 1960 p 74-7. Study of comparative deagglomeration 
achieved on tungsten metal powders by group of particle 
size techniques used in refractory powdered metals industry ; 
it is shown that each technique is capable of producing dis- 
tribution which reflects particular state of agglomeration of 
powders; choice between methods should be made on _ basis 
of intended treatment and application of powder. 


Uranium. See also Nuclear Reactors—Fuel Elements. 


Analyse quantitative aux rayons X de poudres d’Uranium et 
de carbure d’Uranium oxydés superficiellement, M.PLUCH- 
ERY. Planseeberichte fuer Pulvermetallurgie v 8 n 1 Apr 1960 
p 14-21. Quantitative X-ray analysis of powders of surface 
oxidized uranium and uranium carbide; description of method 
using ratio of reflected intensity caused by U or UC core of 
particle to theoretical value as function of oxide layer on 
grain; experimental results; method was satisfactory for oxide 
layers thicker than 0.02u. (In French). 

Aspects fractographiques du bioxide d’uranium fritté, A. 
PORTNOFF-PORNEUF. J Nuclear Matls v 2 n 2 June 1960 p 
181-5. Microscopic study of character of impact fracture, as 
well as influence of specimen preparation and thermal treat- 
ment; fracture performed at 25 C, studied by electron micro- 
scope by method of double replication with Rh-C shadowing; 
character of rupture mechanism identified as occurring in 
zones of weak resistance having high degree of porosity; cor- 
relation between sintering temperature and porosity was ob- 
served; 15 electron photomicrographs. (In French). 


Frittage de l’oxyde d’uranium dans l’hydrogene a 1350 C, 
A.BEL, R.DELMAS, B.FRANCOIS. J Nuclear Matls v 1 n 3 
Oct 1959 p 259-70. Sintering of uranium oxides in hydrogen 
at 1350 C; sintering in argon of oxides of large specific sur- 
face area produces more coarse-grained product (5-10u) than 
does hydrogen sintering; density is same in each case; de- 
parture from stoichiometric composition of powders does not 
appear to influence density of sintered compact; sintering, in 
hydrogen, of various oxides of large specific surface area, 
obtained from ammonium uranate and uranium peroxide, 
studied. 


Le frittage des oxydes d’uranium, A.BEL, R.DELMAS, B. 
FRANCOIS. J Nuclear Matls v 2 n 2 June 1960 p 192-3. Sin- 
tering of uranium oxides; operating conditions and experience 
during sintering of UOz in argon atmosphere; Mo used to 
support UOz compacts inasmuch as Al and AI-Si refractories 
were found to contribute large degree of contamination; 
some experimental results are given. 


Obtention de carbure d’Uranuim pur etc, C.MOREAU. 
Planseeberichte fuer Pulvermetallurgie v 8 n 1 Apr 1960 p 
22-7. Production of pure uranium carbide by carburization of 
uranium with gaseous hydrocarbons, particularly methane; 
study of kinetics of reaction U+CHs by thermogravimetric 
methods shows that reaction is fastest at 900 C and that 
increasing partial methane pressure and decreasing powder 
particle size increase reaction rate; description of production 
method, which yields pure UC powder. 


Processing of Enriched Uranium Oxide/Paraffin Wax Mix- 
tures, L.D.HUCKSTEPP, G.V.DAY. Powder Metallurgy n 6 
1960 p 150-9. Process for production of 1-in. cubes in inert 
gas atmosphere; equipment details; procedure and safety pre- 
osuisans required for handling this type of radioactive mate- 
rial. 

Recenti progressi nella preparazione di biossido di uranio 
sinterizzabile, G.IMARISOIO. Energia Nucleare y 7 n 7 July 
1960 p 470-6. Recent advances in preparation of sinterable 
uranium dioxide; influence of different experimental condi- 
tions on quality of UOz obtained and on sintered density is 
evaluated; need for further research to attain full understand- 
ing about sintering mechanism and to get more constant 
sizes of sintered pellets is indicated. 


Sintering of High Density Uranium Dioxide Bodies, C.Y. 
ANG, E.W.BURKHAMMER. J Nuclear Matis v 2 n 2 June 
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1960 p 176-80. Experimental data and results on sintering of 
high density UOz compacts from as-received powders in at- 
tempt to achieve 94% density under following conditions : no 
additional powder reprocessing except for inclusion of pro- 
motor and binder, compacting pressures not exceeding 60 tsi, 
short sintering time at temperatures not exceeding 1600 C, 
one sintering atmosphere throughout normal - densification 
cycle, and final product to as near O/U stoichiometric ratio 
as possible. 


Zirconium. See Metals and Alloys. 
POWER GENERATION 


See also Boilers; Coal Industry; Diesel Electric Power 
Plants; Electric Transmission; Electricity—Direet Conversion ; 
Fuel Cells; Fuels; Gas Turbine Power Plants; Gas Turbines ; 
Hydroelectric Power Plants; Internal Combustion Engines ; 
Magnetohydrodynamics ; Nuclear Power Plants; Nuclear Re- 
actors; Power Plant Engineering; Power Plants; Steam 
Power Plants; Steam Turbines; Tennessee Valley Authority ; 
Water Power; Wind Power. 

Current Trend of Production and Consumption of Sources 
of Energy, E.AYRES. Min Eng v 12 n 1 Jan 1960 p 39-40. 
Since demand is rising more rapidly and hydraulic power is 
taking lower proportion of load than expected, demand for 
fuel is rising much more rapidly than expected; Free World 
depends largely on United States for coal reserves and_ on 
Middle East for oil; consumption of nautral gas is 625 MMM 
ecu ft per hr in United States. 

De energievoorziening West-Europa, H.HILLING. Ingenieur 
v 72 n-17 Apr 22 1960 p M33-40. Western Europe’s supply of 
oil and other sources of energy in next 10-15 yr; changes in 
consumption pattern; prospects for development and use of 
hydroelectric power, natural gas, nuclear energy, and coal 
and oil. 

Man-Generated Power, E.S.KRENDEL. Mech Eng v 82 n 
7 July 1960 p 36-9. Data on handwheel, crank, and pedal- 
produced power to achieve description of human power pro- 
duction; power output discussed in terms of continuous 
maximum effort work, maximum effort work with rest pauses, 
self-paced work, and power generated over relatively short 
intervals. 28 refs. Paper 59-A-190. 


Australia. Development of Electricity Supply System and Fu- 


ture of Nuclear Power in New South Wales, F.SYKES. Instn 
Engrs, Australia—J v 32 n 7-8 July-Aug 1960 p 187-56. 
Present and future stages of development are described ; main 
factors influencing cost of electricity; influence of introduc- 
ing nuclear power generation in future development and 
costs which have to be attained by nuclear projects; it is con: 
cluded that State’s natural resources are sufficient and there 
is little or no possibility of nuclear power becoming econom- 
ically favorable. 


Canada. Canada’s Energy Sources to 1989—Forecast, J.S.G. 


SHOTWELL. Eng J v 43 n 10 Oct 1960 p 63-70. Canada’s 
sources of energy during next 20 yr will change very little, 
but amount of use will increase and percentages of various 
uses will be substantially different; oil and natural gas will 
tend to replace coal for domestic heating; use of radiant 
space heating will greatly increase; 40% of space heating will 
use electricity; heat, wasted at present in cooling water, will 
be generally utilized. 

Power in Canada. Eng J v 42 n 10 Oct 1959 p 59-62, 95. 
Present status of generation by hydro, thermal, and nuclear 
power; separate data presented for each province; net genera- 
tion up 6.3% in first 7 mo of 1959. 


Costs. See Nuclear Power Plants—Costs. 
Electrochemical. See Fuel Cells. 
France. L’electricite et ]’atome face a V’evolution energetique, 


Y.TESTE. Société des Ingénieurs Civils de France—Mémoires 
v 113 n 1 Jan 1960 p 7-20. Electricity and atom are facing 
energy evolution; review of present development and future 
of both power sources in France and in Euratom countries; 
sudden overproduction of coal in France, abundance of natural 
gas, and new oil resources in Sahara seem to have reduced 
need for urgency and now allow plenty of time for establish- 
ing atomic power production. 


Geothermal. See Steam Power Plants—Geothermal. 
India. Energy Resources of India, K.K.DUTTA. Indian Minerals 


v 8 n 2 Apr-June 1959 p 96-100. After assessment of possi- 
bilities of potential sources of energy like coal, hydroelectric 
power, fuel oil and natural gas, and nuclear power, coneclu- 
sion is made that coal will remain principal source of energy 
in India for some time to come; steps taken to raise produc- 
tion of coal to meet increased demands of national planning ; 
by 1965 coal production is expected to attain 100,000,000 tons. 


Seawater. Design of Sea Thermal Energy Power Plant, A.E. 


SNYDER. Solar Energy v 111 n 4 Dee 1959 p 49-54. Unique 
8000-kw gross power, and sea water conversion plant de- 
scribed, uses temperature difference of ocean to produce 
usable energy and fresh water; plant designed by research 
and development department, Clearing Division of US 
Industries, Inc, for installation along coastlines in semi- 
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tronical. area ; estimated cost of 2.5 to 3 million dollars, in- 
cluding building and erection costs is equal to $310 to $375/ 
kw; these amounts are competitive with fossil-fuel burning 
plants in remote areas. 


Wasserkraftanlangen zur Nutzung solarer Strahlungen, 
G.WICKERT. Bauingenieur v 35 n 5 May 1960 p 157-61. Water 
power plants for utilization of solar radiation; theoretical 
discussion of utilization of temperature differences between 
upper and lower strata of sea water; aspects of construction 
and economy; various possible locations; description and cal- 
culations are presented for possible solutions in Dead Sea, 
Assal Lake, and Kattara. 


Solar. See also Electric Batteries—Solar; Electricity—Direct 
Conversion ; Houses ; Photoelectric Cells; Power Generation— 
Seawater; Satellites—Power Supply; Solar Radiation. 


Profits in Solar Energy, G.O.G.LOF. Solar Energy v 4 n 2 
Apr 1960 p 9-15. Solar energy applications examined from 
point of view of profit-making potential; study of availability 
and characteristics of solar energy, sources of profit in con- 
ventional energy sources, and type of industry which could 
participate in commercialization of solar energy; solar equip- 
ment now manufactured is of four types—water heaters, 
batteries, cookers, and toys and novelties; largest potential 
market during present century will be residential heating 
and cooling systems. 


Recommendations and Suggested Techniques for Manufac- 
ture of Inexpensive Solar Cookers, J.R.JENNESS, Jr. Solar 
Energy v 4 n 3 July 1960 p 22-5. Solar cookers of focussing- 
reflector type are too expensive for use in arid non-industrial 
regions, where they are most needed; possible use of inex- 
pensive materials to enable low cost manufacture by dispersed 
cottage industry is considered; cooking efficiency could be 
improved by use of cooking pot with selective black bottom 
surface and convection shielding skirt ; adequate cooking power 
could be obtained with refiector of poor optical quality. 


Simple Reaction Turbine as Solar Engine, B.S.LEO, S.T. 
HSU. Solar Energy v 4 n 2 Apr 1960 p 16-20. Design improve- 
ment and performance of reaction turbine when operating 
under vacuum conditions is described; method of distilling 
water and obtaining power simultaneously by using closed 
eycle is presented; thermo-electric and thermionic power 
sources also discussed. 8 refs. 

Solar Turbo Power Plant Design, D.B.MACKAY, E.L. 
LEVENTHAL. ASME—Trans—J Eng for Power v 82 Ser A 
n 4 Oct 1960 p 315-24. Design and performance characteristics 
of lunar based turbo power plant actuated entirely by solar 
radiation; through means of 2-dimensional parabolic reflector 
that directs solar radiation into boiler tube located at, or 
near, focal point of reflector, high temperatures can be 
obtained in working fluid; graphs and equations illustrate 
theory, optimize results, and demonstrate inter-component 
relationships; design for novel, compact power plant. Paper 
59-A-74. 

Soviet Union. Energy Policy of USSR, V.SAFRONCHOOK 
(SAFRONCHUK). Inst Petroleum—Rev v 14 n 161 May 1960 
p 141-2 (discussion) 142-3. Location of energy sources; data 
on growth of oil and gas in economy. 


Thermoelectric. See Electricity—Direct Conversion; Power Gen- 
eration—Solar; Thermoelectricity. 


Thermonuclear. See Electricity—Direct Conversion; Nuclear 
Energy—Fusion ; Thermoelectricity. 

United States. Fossil Fuels in Power Plants, J.R.FORSYTHE. 
Coal Age v 65 n 5 May 1960 p 120-2. Electric utilities in 
United States will require 40% more fossil fuel by 1965, 70 
million more tons of coal, 31 million more tons of gas and 
4 million more tons of residual oil; tables of changes in 
electric utility demand for fossil fuels, 1959-60, showing 
expected increases or decreases of use of each fuel in each 
region for 1960, 1961, 1962, 1963 and 1965. 

POWER PLANT ENGINEERING 

See also Boiler Firing; Boilers; Diesel Electric Power 
Plants; Feedwater Treatment; Fuels; Gas Turbine Power 
Plants ; Hydroelectric Power Plants; Nuclear Reactors; Power 
Generation; Power Plants; Pressure Vessels; Steam Power 
Plants; Tennessee Valley Authority; Turbogenerators; Water 
Treatment, Industrial; Wind Power. 


Chronik der Waerme- und Energiewirtschaft. Brennstoff- 
Waerme-Kraft v 12 n 4 Apr 1960 p 133-86. Literature survey 
of heat and energy economy consisting of 25 contributions re- 
viewing various aspects of power plant engineering such as 
oil economy, production of nuclear energy, gas engineering, 
heat power economy, district heating, steam generators, hard 
coal, brown coal, and oil furnaces, flue dust removal, feed 
water treatment, boiler feed pumps, pipes and valves, steam 
turbines, heating, ventilating and air conditioning, heat ex- 
changers, etc. 870 refs. 


Developments in Situation of Europe’s Electric Power Sup- 
ply Industry During Post-War Period. United Nations— 
Economie Commission for Europe, Geneva 1959 109 p, 20 supp 
plates and pages. Data on hydroelectric and thermal power 
production, and consumption up to 1957 by separate countries, 


POWER PLANT ENGINEERING—Continued 


including Soviet Union; electric power production and trans- 
mission equipment; international transfers and exchanges of 
electric power. 


Weltkraftkonferenz Madrid 1960. Brennstoff-Waerme-Kraft 
v 12 n 6 June 1960 p 237-98. World Power Conference Madrid 
1960. Special issue is divided into two parts: Annual meeting 
of German National Committee of World Power Conference 
1960; six reports and discussions; German special reports pre- 
sented to World Power Conference Madrid 1960, comprising 
11 papers. Selected papers indexed separately. 


POWER PLANT EQUIPMENT. See Air Ejectors; Air Pre- 
heaters; Boilers; Dust Collectors; Economizers; Electric Mo- 
tors; Heat Exchangers; Hydraulic Turbines; Power Genera- 
tion; Power Plant Engineering; Power Plants; Pumps; Soot 
Blowers; Stokers; Superheaters; Turbogenerators; Turbo- 
machinery; Water Cooling Towers. 


POWER PLANTS 


See also Diesel Electric Power Plants; Gas Turbine Power 
Plants; Hydroelectric Power Plants; Nuclear Power Plants; 
Power Generation; Power Plant Engineering; Steam Power 
Plants; Tennessee Valley Authority. 


Instrumentation for Peaking Capacity, W.J.BURNS. Com- 
bustion v 32 n 2 Aug 1960 p 39-45, Instrumentation for vari- 
ous types of peaking capacity is reviewed; diesel generators 
and gas turbines are designed basically for completely auto- 
matic operation; this feature makes such units particularly 
adaptable for utilization at outlying points on transmission 
system where deferment of additional transmission, as well as 
peaking capacity enhances their economic aspect; bulk peaking 
power located at central station site low cost steam electric 
plant offers superior advantages at this time. 


Power Development in United States, F.L.WEAVER. Civ 
Eng (NY) v 30 n 9 Sept 1960 p 70-2. From 126 million kw 
estimated hydroelectric power capacity, 32 million were devel- 
oped by Jan 1, 1960, 25 million are in stage of planning and 
57 million are undeveloped; estimation of future needs; to 
cover needs until 1980, additional 278 million kw has to be 
provided by thermal plants; world power data; comparison 
with production in Soviet Union. 

Response of Steam and Hydroelectric Generating Plants 
to Generation Control Tests, A.KLOPFENSTEIN. AIEKE— 
Trans v 78 pt 3 (Power Apparatus & Systems) n 45 Dee 1959 
p 1371-6 (discussion) 1376-81. Preliminary report on testing 
and adjusting governors and plant controls to determine 
existing dead band, by Southern California Edison Co; test 
equipment and methods; causes of governor dead band; control 
dead time; frequency-response and transient-response testing ; 
hydroelectric units were found to be much more responsive to 
automatic control than steam units. Paper 59-939. 


Costs. See Electric Transmission—Load; Nuclear Power Plants 
—Costs. 

Diesel and Gas Turbine Combined. Diesel Engine in Association 
with Gas Turbine, E.CHATTERTON. Gas & Oil Power v 55 n 
671 (Annual Tech Rev) 1960 p 303-6. Three known methods by 
which association between diesel engine and gas turbine may 
be achieved are by turbocharging, compounding, and by gas 
generator; results of investigation indicate that highly super- 
charged 2 cycle engine used as gas producer feeding turbine, 
may provide efficient and versatile power unit. 

Electrolytic. See Fuel Cells. 

Gas and Steam Turbine Combined. Diseno y operacion de cen- 
trales electricas con turbinas a gas, A.W.BARSTOW, W.D. 
MARSH. Revista Electrotecnica v 45 n 10, 11 Oct 1959 p 384- 
91, Nov p 425-34. Design and operation of electric power 
plants with gas turbines; use of gas turbines along with diesel 
motors and steam turbines in small and medium power plants 
for economic peaking; combination of steam and gas cycles in 
power plants to obtain higher thermal effect. 

5-Mw Coal-Fired Gas Turbine To Be Linked With Steam 
Unit, S.N.FIALA, C.W.ELSTON. Elec World v 153 n 8 Feb 
22 1960 p 49-52. Background information on joint announce- 
ment of American Electric Power Co and General Electric Co 
to install 5000-kw prototype gas turbine at Muskingum River 
Plant; gas turbine will operate in combined cycle with exist- 
ing 215-Mw steam unit at AEP plant; potentialities that may 
be opened up by success of undertaking, and type of informa- 
tion which may be developed by project; details of combined 
eycle installation. 


Korneuburg Power Station. Engineer v 210 n 5468 Noy 11 
1960 p 815-17. Thermal power station near Vienna is designed 
for firing either oil or natural gas; installed capacity is to be 
about 150 Mw;; first section includes two gas turbines for firing 
natural gas, each 25 Mw unit connected to waste heat boiler 
arranged for supplementary gas or oil firing; second section 
is pure steam plant and will include Benson boiler and 77 
Mw turbo set. 


Hydroelectric and Steam Combined. Piratininga Steam-Electric 
Generating Station, O.L.HOOPER, H.M.ESTES. ASCE—Proe 
v 86 (J Power Div) n PO2 Apr 1960 Paper n_ 2432 p 17-27. 
Construction of Piratininga steam power plant, Brazil, as new 
addition to hydroelectric scheme; steam power plant is oil 
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burning and comprises two turbine generators of 80,000 kw 
capacity each; two separate Cubatao hydroelectric plants op- 
erate at 2360 ft head and are of 864,000 kw aggregate capac- 
ity; system of other hydroelectric plants, dams and pumping 
plants. 

Interconnected. See Electric Transmission. 

Lubrication. See Lubrication—Power Plants. 


Standby. See Diesel Electric Power Plants—Standby; Gas Tur- 
bine Power Plants—Standby. 

POWER RESOURCES. See Coal; Fuels; Natural Gas; Nuclear 
Energy; Oil Fields; Petroleum Industry; Power Generation ; 
Wind Power. 

POWER TEST CODES. See Steam Turbines—Testing. 

POWER TRANSMISSION 

See also Automobile Transmissions; Belts and Belt Drive; 
Chains and Chain Drive; Clutches; Couplings; Electric Drive; 
Electric Transmission; Electrical Engineering; Gears; Hy- 
draulic Control and Transmission; Mechanisms; Shafts and 
Shafting; Torque Converters. 

Breakthrough in Mechanical Drive Design: Harmonic Drive, 
C.W.MUSSER. Machine Design v 32 n 8 Apr 14 1960 p 160-78. 
Description of new class of constant ratio mechanical drive 
systems for power transmission, angular positioning, or mo- 
tion conversion; operating principles of system and its per- 
formance characteristics; design alternatives; application 
possibilities. 

Hydrodynamic Drives, W.B.GIBSON, R.W.BACHMANN. 
Machine Design v 32 n 7, 8 Mar 31 1960 p 108-12, Apr 14 p 
185-9. Mar 31: Fluid couplings discussed; fluid-flow paths, per- 
formance at various loads; reverse rotation of turbine; over- 
speeding of turbine. Apr 14: Torque converters; their basic 
characteristics, comparison with fluid couplings, capacity rat- 
ings, performance curves. 

Mechanical Power Amplifier Boosts Torque, Transmits Posi- 
tion, L.A.ZAHORSKY. Control Eng v 7 n 2 Feb 1960 p 80-3. 
Operation of mechanical power amplifier based on counter- 
rotating capstan design; applications to nonlinear broaching, 
hydraulic winch control, load positioning, irregular routing, 
remote metering and counting, and tensile testing machine. 

ZF Gearbox Development, Automobile Engr v 50 n 1 Jan 
1960 p 2-16. Evolution of range of gearboxes, produced by 
Zahnradfabrik Friedrichshafen AG, Germany, incorporating 
multi-plate disk clutches for speed changes, suitable for 
heavy commercial vehicles and railway power units; schematics 
showing layout of main shaft, layshaft and torque converter 
assemblies of 3HM-70 gearbox and other examples; gears and 
clutches ; hydraulic system; electrical system; detail arrange- 
ments and principle of operations of systems; automatic con- 
trol. 

POZZOLAN. See Cement—Pozzolan. 

PRECIOUS METALS 


See also Electric Contacts—Testing; Gold and Alloys; 
Platinum and Alloys; Platinum Metals; Silver and Alloys. 


Edelmetalle. Metall v 14 n 7 July 1960 p 650-96. 14 papers 
on precious metals as follows: Role of precious metals in 
technology, O.LOEBICH, 650-2; Precious metals for jewelry 
and flat or hollow ware, W.MAHLER, 652-5; Modern dental 
alloys, P.WALTER, 655-9; Platinum in glass industry, E. 
PRESTON, 660-2; Precious metal plated disks in safety 
valves of chemical industry, J.E.PHILPOTT, 662-4; Effect of 
platinum plating on cold formability of rhodium and iridium, 
G.REINACHER, 664-8; Precious metal catalyzers, E.KOBER- 
STEIN, 669-76 (77 refs) ; Gold and silver in biology, hygiene, 
and medicine, A.BECHER, 677-9; Resistance to upsetting of 
silver copper alloys, E.PELZEL, 680-1; Silver in photography, 
E.KLEIN, 682-4; Internal oxidation of silver and its alloys 
with nonprecious metals (CR, Ti) not forming solid solutions 
with Ag, H.SPENGLER, 685-6; Silver alloys for brazing, 
J.SCHATZ, 687-90; Spreading of mercury on precious metal 
surfaces, T.NEUMANN, K.FORCH, 691-4; New types of plat- 
inum tantalum electrodes, P.MUELLER, H.SPEIDEL, 695-6. 

Cladding. See Metal Cladding. 
PRECIOUS STONES. See Diamonds. 


PRECIPITATION HARDENING. 
Aging. 


PRECIPITATORS, DUST. See Dust Collectors. 
PRECISION METHODS AND EQUIPMENT 


See also Clocks ; Comparators; Fits and Tolerances ; Foundry 
Practice—Precision Investment Casting; Gages; Indicators; 
Interferometers; Machine Shop  Practice—Measurements ; 
Measurements; Optical Instruments; Potentiometers ; Quality 
Control; Scales and Weighing; Servomechanisms; Strain 
Gages; Tachometers; Time Measurement; Watches. 


Standards of Measurement for Engineering, H.BARRELL. 
Quality Engr (formerly Inspection Engr) v 24 n 1 Jan-Feb 
1960 p 2-12. Account is given of those units and standards 
of measurement of main interest in practice of precision en- 
gineering: length, angle, force and indentation hardness, their 


See cross references under 


PRECISION METHODS AND EQUIPMENT—Continued 


definition and maintenance; how standards are made available 
to industry; references made to temperature and standards 
of mass and time. 22 refs. 


PREFABRICATED CONSTRUCTION. See Buildings—Prefabri- 
cated ; Concrete Construction—Prefabricated. 


PREHEATERS. See Air Preheaters. 
PRESS FORGING. See Forgings. 

PRESSED METAL. See Powder Metallurgy. 
PRESSES 


See also Automobile Manufacture—Forming; Bending Ma- 
chines; Electric Motors—Manufacture; Forge Shop Practice; 
Forging Machines; Metals and Alloys—Extrusion; Plastics— 
Molding; Powder Metallurgy; Sheet Metal Working. 


Automatic Presswork on Multi-Slide Machines, J.H.HAYES. 
Sheet Metal Industries v 37 n 396 Apr 1960 p 267-76 (dis- 
cussion) 276-8. Design, general function, construction, and 
safety of multi-slide power press; how extensive savings can 
be effected with machine; multi-slide tooling discussed. 


Berechnung von statisch unbestimmten, geschlossenen Pres- 
senrahmen, H.MAEKELT. Werkstatt u Betrieb v 93 n 2 Feb 
1960 p 91-3. Calculation of statically indeterminate, closed 
press frames; based on equations by Maxwell and Castigliano, 
method of calculation is described which permits study of 
deformations of closed press frame at various loads. 


Das elastische Verhalten von breiten Pressen, H.NEUMANN. 
Werkstattstechnik v 49 n 10 Oct 1959 p 619-24, Elastie be- 
havior of wide presses; measurements made in order to work 
out unified, simple method for comparing presses; analysis of 
measuring results on 16 press brakes made by seven different 
companies. 


Design of High-Speed Press Breaks with Tradition. Iron 
Age v 185 n 18 May 5 1960 p 80-1. New compact 25-ton press, 
product of Emhart Manufacturing Co’s Hudson Div provides 
higher punching speeds for handling light gage metals and 
nonmetallic materials; press required unusual arrangement 
of basic press parts to achieve design needed for high speeds 
at which it will run; press is designed in horizontal plane and 
flywheel is centered in bottom; under limited testing, it has 
run successfully in excess of 1500 strokes/min. 


Dial Feeds Can Boost Your Press Production, W.W.SCHUG. 
Tooling & Production v 26 n 7 Oct 1960 p 65-8. Example of 
dial-equipped press which replaced 13 other presses and, in 
combination with another press, increased production of clamps 
for wood folding rules by 2000%; other example concerns sin- 
gle dial feed press increasing production by 600% in pointing 
operation on flashlight cases; reduction in tool breakage and 
rejects noted and other advantages indicated; recommenda- 
tions for more efficient use of dial feeds. 


Entwicklungen bei Werkzeumaschinen fuer die Umformtech- 
nik, HINEUMANN. Metall v 14 n 4 Apr 1960 p 289-300. New 
developments in presses; illustrated discussion dealing with 
machines for cold working of sheet metal and other semi- 
finished products, including shears, folding presses, thread 
rolling machines, cold rolling presses, tube bending machines, 
ete. 


Entwicklungen im Schnellstanzautomatenbau, B.DROZ, J.P. 
LEUBA. Werkstatt u Betrieb v 93 n 1 Jan 1960 p 31-4. Devel- 
opments in design of high speed automatic punch presses ; 
bearing clearance was replaced to large extent by spring pull 
in order to increase accuracy and speed of presses; further 
improvement was achieved by mounting drive in base of ma- 
chine; construction details described. 


Genauigkeitsfragen bei Werkzeugmaschinen fuer Kaltumfor- 
mung, O.KIENZLE. Metall v 14 n 4 Apr 1960 p 287-9. Ques- 
tions of exactness in connection with cold working presses; 
discussion of factors determining geometrical accuracy and 
thus interchangeability, of products of crank, fly screw, and 
hydraulic presses. 


More Punch Fewer Problems, D.B.DALLAS. Tool & Mfg 
Engr (formerly Tool Engr) v 45 n 3 Sept 1960 p 119-22. Press 
design developments resulting in increased stamping productiv- 
ity ; die loading ; slide design; variable speed slides and drives ; 
press automation; press safety. 


New Automatic Stamping Press. Automobile Engr v 50 n 1 
Jan 1960 p 34-5. High speed “Flexopress”’, built by Precision 
Welder & Flexopress Corp, Cincinnati, Ohio, differs from 
conventional presses in design of vam, slides, speed control 
and feed mechanism incorporating light alloy ram running on 
ball-bearing slides ; capacities range from 15 to 100 ton models ; 
latter has production rate of 250 parts per min; strip feed 
mechanism is of roll type, designed as integral part of press; 
control components are enclosed in air-tight cabinet. 


New British Double-Action Power Press. Sheet Metal In- 
dustries v 87 n 395 Mar 1960 p 214, 218. 600-ton machine 
constructed by Wilkins and Mitchell, Darlaston, for production 
of motor car panels; general specification of press; frame is 
of unit construction; design features, 


Ohne Greifer arbeitende, automatische Mehrstufenpre: 
K.SCHIMZ. Werkstattstechnik v 49 n 10 Oct 1959 p 624.6. 
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Description of automatic multiple-stage press operating with- 
out grippers or tongs for conveying of workpieces which 
often cause disturbances; design of machine, and its operation 
in production of screw bolt are described. 


Peltzer & Ehlers “Boltmaster’” Cold-forming Machine. Machy 
(Lond) v 96 n 2478 May 11 1960 p 1051-3. 4-station transfer 
type machine introduced by German company is built in four 
sizes, with total capacities from 80 to 400 tons, and can be 
employed for extrusion in addition to conventional processes 
of | heading and swaging; large reductions can thus be ob- 
tained, and increased range of components can be produced in 
one cvcle: design and operation of machine; examples of parts 
made. 


Platarg Type 39 9-Station Deep-drawing Machine. Machy 
(London) v 97 n 2502 Oct 26 1960 p 945-8. Fully-automatic 
machine is designed to produce wide variety of small com- 
ponents, and has maximum first stage blanking capacity of 1 
34 in. diam in 0.018-in. mild steel, or 0.022-in. brass, with max- 
imum draw depth of % in.; machine is designed to run at 140 
strokes per min, and can be set up for one blanking, one 
cupping and seven drawing stages, or various other operations ; 
operating cycle; punch holders and strippers. 


Presses and Press-Shop Equipment. Sheet Metal Industries 
v 37 n 397 May 1960 p 357-62, 374. Report of discussion forum 
dealing with following topics: Specialized presses; brakes on 
press brakes; production on small presses; leveling; safety; 
spares for presses; and bottom drive presses. 


Some Trends in Power-Press Design, E.C.SEED. Sheet Metal 
Industries v 37 n 397 May 1960 p 385-8, 374. Technicalities 
of trends in press design and in computation of power and 
energy requirements for production of given components con- 
sidered; problem of safety to press operators; present trends 
in employment of power presses. 


Attachments. See also Press—Tools. 


Double-Acting Feeder Serves Fast Press, A.C.GUSTAFSON. 
Am Mach vy 103 n 27 Dee 28 1959 p 80-1. Interlocking controls 
and two air cylinders at Western Electric’s Hawthorne plant 
feed partly formed workpieces to single second operation die 
that operates at 1000 parts per hr; this rate is maintained 
even though feeder inserts part, then withdraws it from die, 
all from front of press; cycle of feeder action. 


Control. See also Presses—Hydraulic. 


Automatie Control of Wiedemann Turret Press. Sheet Metal 
Industries v 37 n 400 Aug 1960 p 572-4, 586. Control system 
on presses employed at Witton Works of General Electric Co 
to punch out sheet and steel panels for manufacture of indoor 
switchgear cubicles, makes use of teleprinter punched types 
to initiate electrical impulses which are translated into ma- 
chine movements by means of telephone relays; direct opera- 
tional saving of 25% in machine time obtained. 


Piercing Automation for Short-Run Production, T.W.BLACK. 
Tool Engr v 43 n 6 Dec 1959 p 55-8; see also unsigned article 
in Tooling & Production v 25 n 9 Dec 1959 p 38. On numeri- 
eally controlled turret punch press at GE Specialty Control 
Dept, Waynesboro, Va, all positioning of sheet, selection of 
punches and dies from turret and actual press stroke are 
automatic, once sheet is positioned in workholding fingers of 
press; in production of panels for large control cabinets, 30 or 
more hits per minute obtained instead of five or six hits per 
minute with operator; machine design; control system; tape 
preparation; cost savings indicated. 


Presses for Automated Pressworking, L.D.MILLER. Automa- 
tion v 6 n 12 Dee 1959 p 40-7, v 7 n 1, 2 Jan 1960 p 64-71, 
Feb p 74-9. Design features of modern presses that make 
automated production setups economical; various devices 
available for feeding, indexing and discharging materials; 
methods of coordinating press operations and associated han- 
dling equipment. 

Simplified Program Enhances Flexibility of Numerical Punch 
Press Control, P.G.JACOBS. Automatic Control v 12 n 1 Jan 
1960 p 20-7. Tape programmed system by Auerbach Electronics 
Corp, Narberth, Pa, combines high performance digital equip- 
ment with flexible control facilities accommodating stock 
feed rates of up to 80 ips; system permits wide variety of 
pieces to be made without expensive set-up time. 


Drive. See Electric Motors—Induction; Electric Motors—Start- 


ing. 


Exhibitions. See also Machine Tools—Exhibitions. 


Maschinen der Umformtechnik, K.SCHIMZ. VDI Zeit v 101 
n 33 Nov 21 1959 p 1588-1603. Design data, description, and 
47 illustrations of cold and hot forming machines shown 
at 6th European Machine Tool Exhibition, Paris, Sept 1959. 


Pressen und Sondermaschinen fuer die Kaltumformung auf 
der 6. Europaeischen Werkzeugmaschinen-Ausstellung, J. 
FOUCHER, P.PAULSEN. Werkstattstechnik v 49 n 12 Dec 
1959 p 738-47. Presses and special machines for cold forming 
at 6th European Machine Tool Exhibition Paris 1959. 


Feed Mechanisms. See Presses—Attachments. 


Guards. Safety Ring Guards Against Accidents. Plant Eng v 
13 n 12 Dec 1959 p 122. Ring guard sensing device designed by 


PRESSES—Continued 


Liberty Mutual Insurance Co for Watchbands Inc, has pneu- 
matic construction which prevents machine operation if workers 
hands or fingers are in danger zone; schematic diagram and 
description of operation. 


Hydraulic. See also Forging Machines; Hydraulic Control and 
Transmission. 


Hydraulische horizontale Strang- und Rohrpressen, W. 
DOHRN, H.STAPEL. Zeit fuer Metallkunde v 51 n 2 Feb 1960 
p 65-72. Hydraulic horizontal extrusion presses with mandrel 
manipulator or piercer; illustrated description of variations in 
design and equipment, depending on program; operation, 
drives, control (manual or automatic). 

Hydraulische horizontale Strangpressen, W.DOHRN, H. 
SCHMOLL, Zeit fuer Metallkunde vy 51 n 1 Jan 1960 p 29-35; 
see also English translation in Light Metals Age v 18 n 11-12 
Dee 1960 p 11-16. Hydraulic horizontal extrusion presses ; illus- 
trated discussion of types, functions, and design of presses; 
auxiliary equipment, operation, choice of drive, and control. 

Hydraulische vertikale Strang- und Rohrpressen, W.DOHRN, 
F.DEMMING. Zeit fuer Metallkunde v 51 n 3 Mar 1960 p 
135-42. Hydraulic vertical extrusion and tube extrusion presses ; 
review of characteristics and advantages; auxiliary equipment, 
drives, and manual or automatic controls. 


Isothermes Strangpressen, K.LAUE. Zeit fuer Metallkunde 
v 51 n 9 Sept 1960 p 491-5. Isothermal extrusion; definition, 
advantages, and requirements for presses; illustrated descrip- 
tion of oil hydraulic 1100-1250 ton metal, tube, and extrusion 
press manufactured by Loewy, England, and fitted with Ger- 
man apparatus for temperature measurement and _ control 
(Testatherm-Infra-Geraet) ; tabulated performance data for 
extrusion of aluminum alloy bars and tubes. 


Modern Trends in Heavy Hydraulic Fabricating Machinery. 
Compressed Air & Hydraulics v 25 n 286 Jan 1960 p 17-10. 
Application of hydraulic power for forging machines and 
heavy metal pressing operations is reviewed; survey covers 
machinery for curving plates for ships hulls, machinery for 
manufacturing high tensile steel pipe lines, and various forging 
and fabricating processes. 

Loading. See Materials Handling—Automobile Plants. 


Maintenance and Repair. See Photography—lIndustrial Applica- 
tions. 
Manufacture. See also Welding, Electric Arc—Electro-Slag. 


Measurement of Stresses in Welded Press Frames, P.V. 
NOVICHKOV. Welding Production (translation of Svarochnoe 
Proizvodstvo) Nov 1959 p 45-51. Before establishing effective- 
ness of annealing welded frames, investigation was carried 
out to determine magnitude of residual stresses in welding 
and effect of annealing; magnitude of residual stresses com- 
pared with that of stresses arising in application of useful 
load. 

Rozwoi budowy maszyn do obrobki plastyeznej metali w 
Polsce, K.BOSIACKI. Prezeglad Mechaniczny v 18 n 21 Nov 
10 1959 p 677-82. Developments in Poland in construction of 
machines for forming metals; manufacture of presses, forge 
shop machines, metal cutting machines, and bending machines. 

Tools. See also Carbides; Tools, Jigs and Fixtures—Plastics. 


General and Specialized Machine Tools for Press-Tool Pro- 
duction, J.A.WALLER,. Sheet Metal Industries v 37 n 394, 
400 Feb 1960 p 137-44, 148, Aug p 605-12, 616. Feb: Surface 
grinders for press tools. Mar: Pillar and radial drilling ma- 
chines. See also Engineering Index 1959 p 1071. 

Hartmetallwerkzeuge fuer die Umformtechnik, J. van BEEK. 
Werkstattstechnik v 50 n 9 Sept 1960 p 491-5. Carbide tools 
in metal forming; new designs of drawing dies, rolls, cold 
heading tools and blanking tools are described and illustrated. 


Press Tools—Their Design and Essential Characteristics, 
J.A.GRAINGER. Sheet Metal Industries v 37 n 402 Oct 1960 
p 729-41, 765. Requirements for making successful blanking 
tool; bending and forming tools; drawing of sheet metal; 
reverse drawing; calculation of press size; using double action 
press for compound work. 


Pressing Decorative Corrugations into Aluminium Cylinder. 
Sheet Metal Industries v 37 n 402 Oct 1960 p 752-4. Design 
of press tool setup using spring loaded ball bearings to produce 
corrugations. 

Shear on Press Tools—New Approach, J.A.SAUNT. Produc- 
tion Engr v 39 n 4 Apr 1960 p 216-25. How considerable ad- 
vantage can be gained from use of continuous shear on 
punches; tooling costs are reduced, loading of presses is 
reduced enabling more extensive use of lighter machines with 
consequent further reduction in capital expenditure and operat- 
ing costs, material conservation is augmented by non-distort- 
ing behavior of tools, and overall reduction in noise has 
pronounced advantages for worker; method of application 
and influence of variables on method of continuous shear. 


PRESSES, PRINTING. See Printing Presses. 
PRESSURE CONTROL. See Pressure Regulators. 
PRESSURE GAGES. See Pressure Measuring Instruments. 
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PRESSURE MEASURING INSTRUMENTS 


See also Aircraft Instruments; Chemical Plants—Instru- 
ments; Explosives—Detonation; Flow Meters; High Pressure 
Engineering; Liquid Level Indicators; Manometers; Medical 
Equipment and Supplies ; Rockets and Missiles—Testing ; Trans- 
ducers ; Wind Tunnels—Instruments. 


Analysis of Air Micro Dial Gauge by Laplace Transforma- 
tion Method, S.GOTO. Hosei Univ—Tokyo Tech College—Report 
n 4 Aug 1959 p 59-66. Basic equations of every part of gage 
were found and transformed to image domain, and transfer 
functions of each part were also obtained; total system trans- 
fer function was calculated by using block diagram and gen- 
eral formula of system; gage application presently limited 
to statical measurement and was successfully used in measure- 
ment of weak diaphragm or capsule. 


Analysis of Air Micro Pressure Gauge by Laplace Trans- 
formation Method, H.SUZUKI. Hosei Univ, Tokyo Tech College 
—Report n 4 Aug 1959 p 48-58. It is shown that overall trans- 
fer function can be calculated by combining individual trans- 
fer function of system’s parts; individual transfer functions 
were calculated by transforming classical equations of individ- 
ual system differential equations by Laplace transformation 
method; results plotted in form of Bode diagram; instrument 
input pressure can be measured up to 0.3 eps and within 5% 
error. 

Bourdon Tube Pressure and Vacuum Gauges. Brit Standards 
Inst—Brit Standard n 1780 1960 58 p. Standard applies to 
indicating pressure gages, vacuum gages and combined vacuum 
and pressure gages with C, helical or spiral tube forms, from 
2 in. to 12 in. nominal size; gages are suitable for industrial 
and marine use with common industrial fluids such as air, oil, 
water or steam; test gages are also included; precautions with 
gages for high pressure gases, and for use with oxygen and 
acetylene. 


Bulk Modulus Cell—New High-Pressure Measurement In- 
strument, D.H.NEWHALL, L.H.-ABBOT. Chem Eng Progress 
v 56 n 3 Mar 1960 p 112, 115-16, 118. Cell consists of hollow 
eylindrical steel probe, closed at its inner end, introduced 
into thick-walled steel cylinder, cell-body, which is connected 
hydraulically to h-p system; instrument is suitable for ranges 
from 0-50,000 to 0-200,000 psi. 

Die Hoechstdruckmessung mit Kupfer-Stauchzylindern, W. 
GOHLKE. VDI Zeit v 102 n 2 Jan 11 1960 p 55-8. Measuring 
maximum pressures with copper crusher gages; description 
and critical evaluation of method long used for determination 
of pressure in combustion chambers of guns; it is shown that 
numerous calibrations with electronic measuring devices are 
essential to reliable performance with modern weapons and 
rockets. 

Druckmessung als Grundlage der inneren Ballistik, H. 
RUMPF. Explosivstoffe v 7 n 6 June 1959 p 111-22. Pressure 
measurement as basis of internal ballistics; measurement by 
means of mechanical indicators, measurement of reverse 
pressure, and electric indicators. 

Earth Pressure Cell for Use on Sheet Piles (Oslo Subway), 
I.J.JOHANNESSEN, K.OYEN. Acta Polytechnica Scandinavica 
(Civ Eng & Bldg Construction Series n 4) n 267 1960 p 1-8. 
Extremely robust earth pressure cell used on sheet piles driven 
into deposit of soft clay; operation of cell depends on varia- 
tion in natural frequency of steel wire stretched between two 
arms in diaphragm; frequency is measured by instrument con- 
structed at Building Research Station, Watford, England; cell 
is constructed for maximum pressure of 2.5 kg/em?, and its 
accuracy is plus or minus 3%. 

How to Specify and Apply Pressure and Gas-Density 
Switches, B.A.HICKS, Space/Aeronautics v 33 n 6 June 1960 p 
181-2, 186, 190, 192, 196, 200. Basie details and applications 
of switches designed to warn of leakage, electric arc-over, and 
heat dissipation in electromechanical assemblies. 


Improved McLeod Gage, R.GILMONT. Instruments & Con- 
trol Systems v 33 n 8 Aug 1960 p 1350-1. In gage described, 
closed-end capillary of conventional gages, which is difficult to 
keep clean and free of mercury slugs, is replaced by open-end 
capillary; gas is compressed in capillary by mercury surface 
at both ends; mercury level is controlled by means of rubber 
O-ring-sealed piston operating in precision-bore tube, which 
permits rapid and precise readings in combination with com- 
pactness. 

Influence of Orifice Geometry on Static Pressure Measure- 
ments, R.E.RAYLE, ASME—Paper 59-A-234 for meeting Nov 
29-Dec 4 1959 4 p. Knowledge of effect of shape and size of 
pressure tap orifice in surface is useful in computing more 
accurate estimate of static pressure of fluid flowing past that 
surface; review of literature indicated need for further work, 
and equipment was designed to provide information on static 
pressure error due to variation in hole sizes from 0.006-0.125 
in. 

Mercury Barometers and Manometers, W.G.BROMBACHER, 
D.P.JOHNSON, J.L.CROSS. US Bur Standards—Monograph 
n 8 May 20 1960 59 p. Designs of mercury barometers and 
manometers are briefly described, with extended discussion of 
various design elements which affect achievable accuracy; 
sources of error in measuring pressures are described in de- 
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tail, particularly for portable instruments ; methods of 
minimizing errors and making corrections, including extensive 
tables, are presented; standard conditions are defined and 
pertinent properties of mercury given. 65 refs. 

Piston Pressure Gage for Pressures of up to 20,000 Atmos, 
M.K.ZHOKHOVSKII, Yu.S.KONYAEV, V.G.LEVCHEVKO. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 3 May-June 1959 p 466- 
70. Constructional layout and investigation of pressure gage 
with packing-free piston and direct loading, using cylinder 
with counter pressure. 

Response of Pressure-Sensing System, R.P.BENEDICT. 
ASME—Trans—J Basic Eng v 82 Ser Dn 2 June 1960 p 482-8. 
First-order, first-degree, linear expression is developed to 
describe response behavior of pressure sensing system sub- 
jected to variety of time varying signals; transient behavior 
is determined for variety of systems, only pneumatie pressure 
probes connected by tubing to transducers being considered ; 
comparisons are drawn between published expressions, proposed 
linear expression, and data reported. Paper 59-A-289. 

Thermistor Hypsometer, W.R.BLACKMORE. Can J Physics 
v 87 n 12 Dec 1959 p 1331-8. Device used as sensitive, record- 
ing, gas-pressure measuring device; it is shown that limitation 
on this device is noise introduced by pressure fluctuations over 
surface of boiling liquid; these fluctuations are about plus or 
minus 5-10 wHg peak to peak; when pressure measurement is 
averaged over moderately short time period it may be esti- 
mated to plus or minus 1 uHg. 


Calibration. Hand-Held Calibrator for Pressure-Measuring Sys- 
tems, E.RULE, T.A.PERIS. Acoustical Soe America—J v 32 n 
5 May 1960 p 535-7. Design, construction and evaluation of 
calibrator for high-amplitude dynamic pressure measuring sys- 
tems installed in missiles; method utilizes vibration sensitivity 
of transducer for generation of dynamic pressures at calibra- 
tion frequency; total harmonic distortion is less than 5% at 
plus or minus 12.5 psi level and less than 2% at plus or minus 
5 psi. 

Materials. Handling of Extremely Thin Wollaston Wires, H.J. 
BOMELBURG. Rev Sci Instruments v 30 n 12 Dee 1959 p 
1114-15. Reliable method of etching and mounting involves 
attaching one end of wire to specially prepared ceramic tube, 
dipping pendant portion of wire into etching solution, attach- 
ing loose end of wire to ceramic tube, and firing tube and 
mounted wire to 1000 F; thinnest wires handled by this 
method had diameters of 0.5u and lengths of 2 mm. 


Recording. See Instruments—Recording. 
Testing. See Materials Testing Apparatus. 


Vacuum. See also Leak Detectors; Vacuum and Vacuum Equip- 
ment. 


Analysis of Partial Pressures by Means of Omegatron and 
Farvitron; Comparative View of Ranges of Application, G. 
REICH, F.FLECKEN. Vacuum vy 10 n 1-2 Feb-Apr 1960 p 35-9. 
Omegatron which has high sensitivity and good resolving 
power allows only measuring of single partial pressures; 
Farvitron gives complete survey of composition of partial 
pressures on oscillograph; for this reason Farvitron having 
less resolving power and lower sensitivity is highly suitable for 
indicating partial pressures especially during rapidly varying 
processes in pressure range between 10-8 and 10 Torr. 

Automatic Vacuum Control in 760 to 1x10-8 Torr Range, 
L.R.LINNER, R.I.GEORGE, R.B.McQUISTAN. Rev Sci In- 
struments v 31 n 6 June 1960 p 650-2. Control system with 
which it is possible to regulate pressure in vacuum system 
within plus or minus 5% of desired pressure; electric signal, 
arising because of deviation from prescribed pressure, is 
used through servo system, to pulse sequentially solenoid valves 
which control pumping speed and leak rate; subsequent to 
initial adjustments, operation for extended periods is possible 
without operator attention. 


Bistable Behaviour of Bayard-Alpert Ionization Gauge, G. 
CARTER, J.H.LECK. Brit J Applied Physics v 10 n 8 Aug 
1959 p 364-7. Bayard-Alpert ionization gage can possess either 
of two completely independent and stable modes of operation ; 
difference appears as variations in pressure sensitivity and 
complementary changes in electrical adsorption characteristics 
of different gases; bistable behavior has been consistently 
observed on three different gages and is attributed to electrical 
charging of inner surfaces of gages as result of secondary 
emission processes, 


Description dune jauge ultra-vide et quelques remarques 
sur la technique des ultra-vides en vue des installations en- 
tiérement métalliques, K.G.MULLER. Vide vy 14 n 82 July- 
Aug 1959 p 250-9. Description of gage for ultra-high vacua 
and remarks about ultra-high vacua techniques for all-metal 
mountings ; almost all measurements of vacua below 10-7 
torr make use of ionization gage; in order to avoid disturbing 
effect of X-rays, it is necessary to use Bayard and Alpert 
gage which is only one suitable for ultra-high vacua. 


Ionization Vacuum Gauge for Measuring Pressures of 10‘ t 
10-9 mm He, V.M.GAVRILYUK, Ya.M.KUCHEROV. Incite 
ments & Experimental Techniques (English translation of 
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Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 p 264-6. 
Description and circuit diagram of high sensitivity instrument, 


manometer tube of which is modification of Bayard-Alpert 
vacuum gage design. 


Magnetron Gauge: Cold-Cathode Vacuum Gauge, P.A.RED- 
HEAD. Can J Physics v 87 n 11 Nov 1959 p 1260-11. Con. 
struction of gage capable of measuring pressure in range of 
10-3 to 10-2 mm Hg, and which operates with anode voltage 
of 6 ky and magnetic field of 1000 gauss; results of tests are 
given ; instrument has following advantages over thermionic 
triode gage: it is not limited by X-ray effect and thus can 
measure lower pressures, has no hot filament to cause decom- 
position of hydrogen or oxygen, or to evolve carbon monoxide; 
gage sensitivity in linear region is about 45 times greater 
than Bayard-Alpert gage. 


Measurement of Pressure in Industrial High Vacuum Sys- 
tems, W.STECKELMACHER. Instrument Practice v 14 n 5 
May 1960 p 519-27. Review of more important vacuum gages, 
including various types of thermal conductivity gages, cold 
cathode ionization gages and hot cathode ionization gages; 
principles of operation and range of application of each gage, 
and guide on recent advances in measuring techniques; cali- 
bration of vacuum gages and their application to switching at 
preset pressures. 


Measurement of Pressures of Various Gases by Means of 
Pirani Gauge, S.VEIS. Vacuum v 9 n 3-4 July-Sept 1959 
p 186-9. Relation between gas pressuye and potential difference 
existing across diagonal of Wheatstone bridge, which is func- 
tion of pressure, determined for Pirani gage; using this rela- 
tion, calibration curves for various gases may be calculated 
from Pirani gage calibration curves for given gas. 


Messung niedriger Partialdrucke mit dem Massenspektrom- 
eter, H.W.DRAWIN, C.BRUNNEE. Vakuum-Technik v 9 n 3 
Apr 1960 p 65-72. Use of mass spectrometer for measurement 
of low partial gas pressures; under normal operating condi- 
tions mass spectrometer may be used to measure partial pres- 
sures as low as 10-4 uw when resolving power M/delta M of 
instrument is 250; calibration is made by means of gas input 
measurement; partial pressures obtained after baking of sys- 
tem pre given for use of both mercury and oil diffusion pumps. 
21 refs. 


New Type of Cold Cathode Vacuum Gauge for Measurement 
of Pressures Below 10-*mm Hg, G.BARNES. Rev Sci Instru- 
ment v 31 n 6 June 1960 p 608-11. In gage operating in 10 
to 10=8 mm Hg range, and possibly below 101° without further 
modification, ions are produced by field-ion emitter source and 
detected by means of phosphor screen and scintillation probe; 
application of scintillation probe technique to other vacuum 
manometers ; curves for its use in ordinary ionization gage. 


Radioactive High-Vacuum Ionization Gauge, A.J.AKISHIN. 
Instruments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 
p 260-2. Characteristics of ionization gage, high sensitivity of 
which is obtained by use of electron multiplier as preliminary 
amplifier of ion current. 

Reibungsvakuummeter “REVA,” W.BECKER. Vakuum-Tech- 
nik vy 9 n 2 Mar 1960 p 48-53. Friction vacuum meter 
(REVA); new meter with range from 760 to 10 torr is 
described ; operating principle is based on friction of vibrating 
metal ribbon, adjustable by gas pressure; current required to 
maintain amplitude of vibrating ribbon constant is measure 
of friction that must be overcome, and is in turn measure of 
prevailing gas pressure; advantage is that measurement is 
not affected by internal damping which remains constant by 
maintenance of constant amplitude. 


Sorption and Desorption of Gas in Hot-Cathode Ionization 
Gauge, F.A.BAKER, T.A.GIORGI. Brit J Applied Physics v 11 
n 9 Sept 1960 p 433-6. Omegatron has been used to analyze 
continuously gases present during sorption/desorption experi- 
ments; results are presented both in form of composite mass 
spectra and partial pressure graphs; conclusions concerning 
possible sorption and desorption mechanisms. 

Verbesserungen am Kompressionsvakuummeter McLeod mit 
quadratischer Skala, S.BUCH, W.VOIGT. Vakuum-Technik 
vy 8n7 Oct 1959 p 189-93. Use of quadratic scale in improve- 
mentS on McLeod manometer; inasmuch as so called “sticky 
gage’ method of measuring high vacuum is not sufficiently 
reliable, recommendations are made for improvement in ac- 
curacy of McLeod gage in range of 1 to 10-8 microns; four 
different gages constructed with variations in geometry of 
capillary; properties of gages and results of measurements 
discussed; description of new method for raising mercury to 
compress gas. 


PRESSURE REGULATORS 


See also Boiler Control; Counters—Electronic; Gas Pipe 
Lines—Pressure Regulation; Medical Equipment and Supplies 
—Electronic; Valves and Valve Gear. 

Der NZT-Regler, ein neuer Druckbuegelregler im Tiefpro- 
filgehaeuse 144x72 DIN 43700, K.RELGENTREFF, A.KNOE- 
CHEL. Siemens Zeit v 34 n 1 Jan 1960 p 60-3. New pressure- 
bar controller of particularly small dimensions (5.7 by 2.8 in.) 
contains five miniature changeover switches permitting six 
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different switching operations to be performed, dependent on 
position of pointer; infinitely adjustable impulse contact and 
safety device indicating failure of thermocouple, or current 
supply for crossed-coil measuring systems, can be additionally 
incorporated in controller. 


Using Pressure Switches to Monitor and Control, J.O. 
BROWN. Automation v 7 n 5 May 1960 p 97-102. Use of 
pressure switches in fluid pressure systems to provide adequate 
and effective means for controlling equipment, monitoring for 
component malfunctions, and warning of unsafe operating 
conditions ; various types of pressure switches, their limitations, 
and typical methods of application in direct pressure measure- 
ment, fluid flow and liquid level measurement. 


PRESSURE VESSELS 


See also Boilers; Nuclear Reactors—Design; Nuclear Reac- 
tors—Manufacture; Petroleum Refineries—Pressure Vessels. 


Junction Problem of Solid-Slotted Cylindrical Shells, D.H. 
CHENG, N.A.WEIL. ASME—Trans—J Applied Mechanics v 27 
Ser En 2 June 1960 p 843-9. Solution for three shells, one of 
which is slotted lengthwise; with slot length as one parameter, 
solution includes solid three shell problem as particular case; 
results are applicable to stress problem of closed end vessel 
supported either by slotted or ordinary skirt, or one that is 
mounted on top of another vessel; it is shown that slotting 
substantially reduces critical stress at junction. 


Pressure Vessel and Piping Design. ASME, New York 18, 
N.Y. 1960, 710 p $10.00. Collection of papers (1927-1959) 
reprinted from various sources, to serve as complementary and 
background material to ASME Boiler and Pressure Vessel 
Code; book contains 10 sections: openings, bolted-flanged 
joints, heads, shells, piping, materials and fabrication, thermal 
stress and fatigue, loads and supports, external pressure, and 
miscellaneous-unclassified; within each section papers are 
arranged in chronological order of their publication. 


Aluminum. See Pressure Vessels—Materials ; Pressure Vessels— 
Stresses. 
Codes. See Boiler Codes. 


Design. See also Plates—Stresses; Pressure Vessels—Stresses. 


Berechnen von Flanschen an Hochdruckbehaeltern, D.WEISS- 
BARTH. VDI Zeit v 102 n 22 Aug 1 1960 p 1068-9. Calculation 
of flanges on h-p vessels, for instance, for nuclear reactor 
plants, where easy opening by remote control is important; 
mathematical analysis of problem; numerical example. 


Chart for Vessel Wall Thickness, D.ENOS. Petroleum Engr 
v 32 n 6 June 1960 p 26-9. Estimating chart for vessel wall 
thickness; corrosion allowance, seamless pipe vs plate, heads, 
vessel supports, manholes and nozzles, stress relieving, fabrica- 
tion cost, welding quality, and inspection standards. 


Charts Speed Pressure Vessel Design, R.CHUSE. Petroleum 
Refiner v 39 n 3 Mar 1960 p 217-18. Revised ASME pressure 
vessel code sets up new welded joint efficiencies; charts de- 
signed to determine shell thickness quickly. 


Effect of Wall Thickness on Stress-Rupture Life of Tubular 
Specimens, J.T. TUCKER, Jr, H.E.COULTER, L.F.KOOISTRA. 
ASME—Trans—J Basic Eng v 82 Ser D n 2 June 1960 
p 465-76. Indexed in Engineering Index 1959 p 1073 from 
Paper n 59-Met-11. 


Pressure-Vessel Overtemperature Hazards, D.B.ROSSHEIM, 
J.J.-MURPHY, G.P.ESCHENBRENNER, R.S.EAGLE. ASME— 
Paper 59-A-319 for meeting Nov 29-Dec 4 1959 13 p. Nature, 
sources, effects, and means of detection and control; sugges- 
tions for rational design approach, operating precautions, and 
code coverage of hazards of above design metal temperatures 
in pressure equipment for various types of high temperature 
plant; particular problems of internally insulated vessels ; 
experiences with internally insulated catalytic reformer reac- 
tors in several commercial installations. 


Failure. See Pressure Vessels—Styresses. 
Gaskets. See Gaskets. 
Leak Detection. 


Manufacture. See also Forge Shop Practice—Dies; Furnaces, 
Heat Treating—Gas; Pressure Vessels—Materials; Pressure 
Vessels—Welding ; Rockets and Missiles—Manufacture. 


See Mass Spectrometers. 


Internal Surface Plating of Large Stainless Steel Vessel, 
N.RAIN, S.A.SELF. Electroplating & Metal Finishing vy 13 
n 8 Aug 1960 p 283-5. Deposition of copper on internal sur- 
faces of large vessel having small access holes, was successfully 
accomplished by novel techniques described; anode arrange- 
ment; plating procedure. 


Strip Winding for High Pressure Vessels. Engineering v 189 
n 4893 Jan 29 1960 p 162. Method developed by Vickers- 
Armstrong (Engineers) is considered of interest where large 
volumes have to be accommodated at high pressure, particu- 
larly in chemical, nuclear and hydraulic applications ; locking 
strip is heated electrically and continuously wound on _ to 
steel core tube; interlocking of strip in wound condition 
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enables both longitudinal and hoop stresses to be carried; 
enlarged ends can be built up to take anchorage of end 
closures of parallel bore. 

Materials. See also Metal Cladding; Plastics—Reinforced ; Pres- 
sure Vessels—Stresses; Rockets and Missiles—Materials ; Steel 
—Aging. 

Aluminium Pressure Vessels. Inst of Mech Engrs—Sym- 
posium, Oct 28 1958, London, 82 p, $2.43. Critical Review of 
Existing Codes of Practice for Construction of Pressure Ves- 
sels in Aluminium and its Alloys, R.T.ROSE, J.G. YOUNG, 
1-10: Properties of British Aluminium-base Materials Suitable 
for Construction of Pressure Vessels, E.ELLIOTT, 11-26; 
Fabrication of Aluminium Pressure Vessels, J.F.LANCASTER, 
27-37; Experience with Aluminium Pressure Vessels, C.A. 
TERRY, G.B.ROBERTS, 38-46. 

Choix d’une nuance d’acier & haute limite élastique pour 
capacités soudées, soumises & des temperatures et des pressions 
élevées, J.LH.ROUX. Revue de Métallurgie v 57 n 6 June 1960 
p 507-19. Selecting high yield strength steel for use in welded 
vessels for high temperature, high pressure service; detailed 
description of investigation leading to adoption of composition 
of 0.14% C, 1.25% Mn, 0.50% Mo, 0.07% V and to methods of 
production and heat treatment that will result in yield strength 
(0.2 limit) of greater than 25 kg/mm? at 425 C in weldable 
heavy 100-150 mm plate. 20 refs. 


Rostfria austenitiska tryckkarlsstals strackgrans i tempera- 
turomradet 20-500 © och forelag till nya berakningsvarden for 
dessa stal, BSHERMELIN. Jernkontorets Annaler v 144 n 1 
1960 p 77-101. Yield strength at 20-500 C of austenitic stainless 
steels for pressure vessels; calculating values for yield stress 
stipulated in Swedish Code for Pressure Vessels of 1949 are 
discussed; investigations show that it is possible in certain 
cases to calculate with considerably higher values; new cal- 
culating values suggested. 


Nozzles. See Pressure Vessels—-Design. 


Stresses. See also Cylinders—Stresses; Domes and _ Shells— 
Stresses ; Petroleum Refineries—Pressure Vessels ; Pressure Ves- 
sels—Welding; Stresses. 


Beanspruchung unrunder Druckbehaelter, K.SCHMIDT. VDI 
Zeit v 102 n 1 Jan 1 1960 p 11-15. Stresses in out-of-roundness 
pressure vessels; it is shown why conventional equations are 
not reliable in calculating stresses in pressure vessels under 
internal or external pressure, if walls are very easily bent; 
correct differential equation is indicated and solution in agree- 
ment with measurement shown. 


Design of Pressure Vessels Subjected to Thermal Stress, 
E.WHALLEY, R.F.MACKINNON. Int J Mech Sciences v 1 
n 2-3 Apr 1960 p 801-8. Behavior of vessel initially at constant 
temperature, and subjected to sudden temperature change at 
one wall is considered; investigation of transient stresses and 
determination of their effect on use of pressure vessels is 
important in design; external and internal shock for both 
brittle and ductile vessels as design considerations. 


Design of Pressure Vessels Subjected to Thermal Stress, 
E.WHALLEY. Int J Mech Sciences v 1 n 4 July 1960 p 879-95. 
Review of present knowledge covers combined pressure and 
thermal stresses in either wholly elastic or elastic-plastic 
spherical or cylindrical pressure vessels. 


Design of Pressure Vessels Subjected to Thermal Stress: 
Multilayer Vessels, E.WHALLEY, S.MORRIS. Int J Mech 
Sciences v 1 n 4 July 1960 p 369-78. Criterion used to pick 
best design (maximum working stresses in component eylinders 
are equal) necessitates that all cylinders have same diameter 
ratio; number and size of components required for any given 
pressure and temperature difference may be determined with 
aid of formulas and graphs which are given. 


Edge Influence Coefficients for Toroidal Shells of Negative 
Gaussian Curvature, G.D.GALLETLY. ASME—Trans—J Eng 
for Industry v 82 Ser B n 1 Feb 1960 p 69-75. Tables of coeffi- 
eients for edge deformations of constant thickness toroidal 
shells subject to uniform pressure and edge bending loads; 
this is companion paper to ASME 59-Pet-2 which investigated 
the positive curvatures of shells. Paper n 59-PET-3. 


Edge Influence Coefficients for Toroidal Shells of Positive 
Gaussian Curvature, G.D.GALLETLY. ASME—Trans—J Eng 
for Industry v 82 Ser B n 1 Feb 1960 p 60-8. Over 100 differ- 
ent shell geometries investigated; results are presented in 
tables of coefficients for edge deformations of constant-thickness 
toroidal shells subject to uniform pressure and edge bending 
loads, and were obtained on digital computer permitting ac- 
curate formulation of compatibility equations at junctions. 
Paper n 59-PET-2. 


Experimental Investigation of Stresses in Neighborhood of 
Attachments to Cylindrical Shell, E.T.CRANCH. Welding 
Research Council—Bul Series n 60 May 1960 p 3-44. Report 
describes experimental determination of stresses near five pres- 
sure vessel attachments ; each attachment was loaded externally 
with radial force, longitudinal couple, circumferential couple 
and these loads were also applied when vessel was pressurized ; 
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in addition, stresses were determined as result of internal 
pressure alone; tables given which compare maximum theoret- 
ical and extrapolated experimental values. 


Influence Coefficients and Pressure Vessel Analysis, G.D. 
GALLETLY. ASME—Trans—J Eng for Industry v 82 Ser B 
n 3 Aug 1960 p 259-66 (discussion) 267-9. Examples showing 
utility of influence coefficients for analyzing pressure vessels 
of fairly complicated shapes; accurate stress distributions can 
be obtained quickly and specialized knowledge of shell theory 
not required; method also shows distribution bending stresses 
throughout shells. Paper n 59-A-163. 

Interpretive Commentary on Application of Theory to Ex- 
perimental Results for Stresses and Deflections Due to Local 
Loads on Cylindrical Shells, P.P.BIJLAARD, E.T.CRANCH. 
Welding Research Council—Bul Series n 60 May 1960 p 1-2. 
Comparison of measured values with theoretical calculations ; 
effect of different types of loads on several attachments 
discussed; interpretive commentary presented is intended to 
emphasize some major conclusions and cases where agreement 
or disagreement occurs between theory and experiment. 


Overstrain Tests on Thick-Walled Cylinders, S.M.JORGEN- 
SEN. ASME—Trans—J Eng for Industry v 82 Ser B n 2 
May 1960 p 103-21. Pressure-expansion tests on thick-walled 
closed-end cylinders of four different steels, at stress levels 
through plastic and strain-hardening ranges to destruction, 
at pressures up to 100,000 psi; theoretical method for com- 
puting expansion and bursting strength, simplified formula 
for ultimate pressures, checked against data. Paper n 59-PET-1. 


Photo-Elastic Exploration of Stresses in Design for Full- 
Bore Closure for Reactor Pressure Vessel, C.SNELL, H.T. 
JESSOP. J Mech Eng Science v 1 n 2 Sept 1959 p 144-50. 
Nuclear reactor components planned, or building, are using 
maximum sizes of ingots, and largest rolling mills at their 
greatest capacity; full bore closure designed by Babcock and 
Wilcox of such complexity and size, as to require detailed 
stress patterns at site of welds, around holes, and overall 
pattern of flow of force; use of photoelastic model of Araldite 
(ethoxylene resin) using 3-dimensional techniques of frozen 
stress. 


Prediction of Creep Failure Time for Pressure Vessels, F.F.J. 
ROMROTT, E.J.MILLS, J.MARIN. ASME—Trans—J Applied 
Mechanics v 27 Ser E n 2 June 1960 p 8038-7. Creep failure 
time for thick walled pressure vessel is defined as time at 
which true creep strain reaches infinity; this can be used to 
predict time to fracture of vessel; solution is in form of 
graphs; simplified formulas were obtained for thin and for 
very thick walled cylinders ; latter results appear as asymptotes 
to curves for exact solution of thick walled cylinder. 


Pressure Vessel Research at B.W.R.A., R.T.ROSE. Petroleum 
Times v 64 n 1632 Feb 26 1960 p 146-9. Pulsating pressure 
testing and static pressure testing techniques are employed; 
rate at which vessel can be pulsated depends on its capacity 
and range of pressure cycle; results showing that when pres- 
sure pulsations equal to full working magnitude are applied 
to vessel, life expectancy greater than 10° cycles is assured 
and scatter on actual value is very small; static pressure 
testing is carried out to provide quantitative measurements of 
stress distributions and of deformations. 


Strength of Aluminum Alloy 6061-T4 Thick Walled Gylin- 
drical Vessels Subjected to Internal Pressures, J.MARIN, 
T.L.WENG. Welding Research Council—Bul Series n 58 Mar 
1960 12 p. Theory for determining maximum pressure is pro- 
posed; it differs from that developed by J.MARIN and F.P.J. 
RIMROTT (see Engineering Index 1958 p 975) by considering 
that material may have directional properties; theory assumes 
more general anisotropic material in place of isotropic one; 
in experiments on aluminum cylinders it was found that 
pressure tangential strain relations and maximum pressure 
values, defined by proposed anisotropic plasticity theory, agree 
with experimental results. 


Stresses in Cylindrical Vessels, R.T.ROSE. Brit Welding 
Jv7n 1 Jan 1960 p 19-21. Rational basis for selection of 
heating conditions for stress relief of complete circumferential 
welds in plain cylindrical shell; approximate analysis indicates 
level of thermal stress to be expected, as function of length 
of pipe heated and pipe mean radius and thickness. 


Zum_ Festigkeitsverhalten von Zweistoff-Bauelementen, K. 
SCHMIDT. VDI Zeit v 102 n 20 July 11 1960 p 829-40. Strength 
of bimetal structural elements ; derivation of general equations 
for calculation of stresses and deformations under longitudinal 
forces and bending loads; examples of application for copper 
lined cireular-cylindrical steel jacket of pressure vessel under 
mechanical and thermal loads; calculated tangential stresses 
in shell agreed wel] with theory. 


Testing. See Materials Testing—Nondestructive; Pressure Ves- 


sels—Stresses. 


Welding. See also Nuclear Reactors—Manufacture; Pressure 


Vessels—Design ; Pressure Vessels—Stresses ; Welding, Electric 
Are—Electro-Slag. 


Airtight Steel Pressure Vessels of BR II and BR III Nuclear 
Reactors at Mol (Belgium), G.HERZET, P.LAVAL, G.MAR- 
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TELEE. ‘Acier-Stahl-Steel vy 25 n 6 June 1960 p 241-56. Design 
of steel pressure vessels built by firm of Cockerill-Ougrée for 
two nuclear reactors of Belgian Nuclear Energy Research 
Center ; choice of materials; analysis of stresses, and calcula- 
tion of cylindrical bodies and of domes and bases; scale 
model tests; airlock of BR II; erection and welding; controls 
and pressure tests. 


Design and Analysis of Welded Pressure—Vessel Skirt Sup- 
ports, N.A.WEIL, J.J.MURPHY. ASME—Trans—J Eng for 
Industry v 82 Ser B n 1 Feb 1960 p 1-14. Indexed in Engineer- 
ing Index 1959 p 1074 from Paper n 58-A-153. 


Radiograph Welds and Cut Vessel Costs, R.CHUSE. Petro- 
leum Refiner v 39 n 4 Apr 1960 p 149-50. Higher welded joint 
efficiencies are allowed by ASME Unfired Pressure Vessel 
Code, thus thinner heads and shells can be used if vessel is 
radiographed; X-ray radiographs show defects more sharply ; 
gamma rays show less contrasting pictures; this must be 
taken into account when interpretation of film is made. 


Zur Entwicklung und Systematik des Schweissnahtguetefak- 
tors, etc, E.RUBO. Schweissen u Schneiden vy 11 n 11, 12 
Nov 1959 p 409-15, Dec p 455-8, Nov: Development and evalua- 
tion of quality coefficient for weld seams in pressure vessel 
construction ; in German specifications, factor (which is 
ratio of strength of butt welded seam to strength of unwelded 
sheet steel) has been gradually increased from 0.7 to 1.0; on 
basis of experience (including United States and British 
specifications) and theory, more economical method is sug- 
gested by which safe design of pressure vessels is judged by 
combination of several less strict factors. Dec: Factors im- 
portant for selection of optimum quality coefficient. 


PRESSURE WELDING. See Welding—Pressure. 
PRESSURIZED WATER REACTORS. See Nuclear Reactors. 


PRESTRESSED CONCRETE. See Concrete Construction—Pre- 
stressing. 

PRINTED CIRCUITS. See Electric Equipment—Printed; 
Radio Equipment—Printed. 

PRINTING 

See also Literature; Paper—Printing Properties; also all 
subject headings beginning with Printing. 

Business Forms Printer Has School for Employees, N.C. 
BOATRIGHT. Inland & Am Printer & Lithographer v 145 
n 1 Apr 1960 p 59-60. Program at Shumate, Ine, Lebanon, 
Ind; initial sessions, in 1959, covered separate courses on 
papers, carbon paper, and printing inks used in production of 
business forms, with representatives from various suppliers 
participating as instructors; further courses are planned 
on equipment using forms produced and on various types of 
business forms and their uses. 

Improved Inks for Letterpress Four-Colour Printing. Brit 
Standards Instn—Brit Standard n 3020 1959 11 p, 5 plates. 
Standard specifies color, color strength, transparency and 
light fastness of yellow, magenta, cyan and black; spectro- 
photometric curves are included. 

Color. See also Printing—Offset. 

Die Siemens-Transistor-Registerregelung, K.ANKE. W.PREIS. 
Siemens Zeit v 34 n 2 Feb 1960 p 75-83. Siemens transistorized 
register control; automatic control equipment for obtaining 
accurate outlines in multi-color intaglio processes carried out 
on high speed rotary presses. 

Photoelektrische Koinzidenzmethode zur phasensynchronisier- 
ten Regelung an Tiefdruckmaschinen, H.SCHWARTZ. Assn 
Suisse des Electriciens—Bul v 50 n 24 Nov 21 1959 p 1171-6. 
Photoelectric coincidence methods for phase synchronized con- 
trol of intaglio printing presses; description, illustrated by 
diagrams of electronic method of controlling colors to be 
superposed in range less than 0.1 mm. 


Quality Lithography Requires Utmost Attention to Fine 
Details, J.T.MORGAN, Jr. Inland & Am Printer & Lithog- 
rapher v 144 n 4 Jan 1960 p 52-5, 103. Plan followed by 
Litho-Krome Co of Columbus, Ga, for fine color work; factors 
in color quality; method of setting up tone value scale, which 
will give predicted color value on specific paper stock ; sug- 
gestions for establishing control of color quality in copy 
preparation, camera work, dot etching, platemaking and press 
work. 


Electrostatic. See Computers—Accessories. 


Offset. See also Cameras; Paper—Printing Properties ; Photo- 
graphic Reproduction; Printing Presses. 


How One Two-Unit Offset Perfecting Press Does Tricks. 
Inland & Am Printer & Lithographer vy 144 n 3 Dec 1959 
p 54-5. Methods devised at W.R.Bean & Son, Atlanta, Ga, 
for printing four colors on one side of web or three colors on 
one side and one on other in one run; diagram shows how 
process works. 


How to Control Temperature, Humidity for Best Offset 
Results. Inland & Am Printer & Lithographer v 144 n | 
Nov 1959 p 48-50. Four-step system devised by Lithographic 
Technical Foundation includes temperature conditioning, testing 
paper relative humidity, moisture conditioning if necessary, 
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protecting paper when it is not being processed; tables show 
hours required to temperature condition paper, and guide for 
conditioning decisions based on paper hygroscope reading. 
Offset Register Requires Good Workmen and Equipment, 

C.W.LATHAM. Inland & Am Printer & Lithographer v 145 
medi Apr 1960 p 72-4. Explanation of types and causes of 
faults in press register; examples are given, and methods of 
correction suggested. 

PRINTING INK. See Flow of Fluids—Viscous ; Hydrocarbons— 
Gelling Agents; Paper—Printing Properties; Printing. 

PRINTING MACHINERY. See Printing Presses. 

PRINTING OF FABRICS. See Textiles—Printing. 

PRINTING PLANTS 


} See also Air Conditioning—Printing Plants ; Industrial Light- 
ing—Printing Plants; Ventilation—Printing Plants. 
Accounting. Small Printers Can Use Data Tabulating Systems, 
C.G.ERIKSON. Inland & Am Printer & Lithographer vy 144 
n=) Feb 1960 p 48-9. Description of punched card data 
processing service which Graphic Arts Assn of Wisconsin 
developed for its members, which included setting up industry 
owned service center as separate corporation; methods used 
in studying feasibility of group plan and possibilities for 
establishing service center; suggestion for company evaluation 
of proposal, based on analysis of one month’s operations to 
accomplish payroll, cost reports and job cost analysis. 
PRINTING PRESSES 

See also Printing—Offset. 

How Dampening Systems Work, C.W.LATHAM. Inland & 
Am Printer & Lithographer v 144 n 3 Dec 1959 p 45-7, 91, 
96, 99. Systems for lithographic presses, and suggestions for 
optimum operation; diagrams of conventional system and 
Mullen Air Doctor Dampening System that eliminates rollers ; 
operating arrangement of Dahlgren system, which feeds water 
direct to inking system and has been developed for both 
sheet and web fed presses. 

How to Keep Offset Press Feeders Functioning Properly, 
C.W.LATHAM. Inland & Am Printer & Lithographer v 144 
n 5 Jan 1960 p 50-1. Suggestions pertain to: make-ready 
operations ; evaluation of paper performance in feeder; symp- 
toms of trip-off, and corrective measures ; feeder maintenance; 
basic feeder operations. 

Offset Press Cylinders Need Constant Care and Attention, 
C.W.LATHAM. Inland & Am Printer & Lithographer v 144 
n 6 Mar 1960 p 68-70. Suggestions for maintaining plate, 
blanket, and impression cylinders; diagrams illustrate posi- 
tions of components, design of gear bodies, and points for 
alignment and adjustment. 

Control. See Electric Drive—Variable Speed. 
Lubrication. See Lubrication—Printing Presses. 


PRISMS. See Infrared Rays—Detectors; Optical Instruments; 
Spectrographs. 

PROBABILITY. See Automatic Control; Flood Control; In- 
formation Theory; Inspection; Inventory Control; Reliability ; 
Sampling; Statistical Methods. 

PROCESS CONTROL. See Automatic Control. 


PROCESS HEATING. See Electric Heating—Industrial; Heat- 
ing; Industrial Heating; Petroleum Refineries—Boilers ; Steam 
Power Plants—Industyrial Plants. 


PRODUCER GAS. See Brick Kilns—Fuels; Gas Manufacture; 
Open Hearth Furnaces—Fuels. 
PRODUCT DESIGN 
See also Drafting Practice; Electric Appliances—Plastics ; 
Electric Equipment—Design; Fits and Tolerances; Industrial 
Management; Industrial Plants—Automation ; Machine Design ; 
Structural Design—Light Weight; Visual Aids; Welding. 


Digital Computer as Tool for Design Engineers, B.MITT- 
MAN, R.B.WISE. Elec Mfg v 66 n 2 Aug 1960 p 116-23, 129. 
In order to use computing machines for solution of design 
problems, designer need not be computer specialist; he does, 
however, have to understand his problem and design process 
clearly; basics of analysis and synthesis method of design 
by computer. 63 refs. 

Product Design Review Committee, A.M.THOMAS, Machine 
Design v 32 n 1 Jan 7 1960 p 112-15. How to eliminate or 
minimize problems in product development by using team of 
engineering specialists to review design efforts at critical 
stages. 

Product Selection—Witchcraft or Wisdom, C.S.ROBERTS. 
Inst Radio Engrs—Trans on Eng Mgmt v EM-6 n 3 Sept 1959 
p 68-71. New product development presented within framework 
of meeting challenge of changing needs of market and compe- 
tition of companies which are market oriented and working to 
anticipate needs of their customers ; though agreed that risk of 
failure cannot be eliminated, it is recommended that this risk 
ean be reduced by utilizing discipline of marketing research. 

Speeding Product Development, S.SOBELMAN. Machine De- 
sign v 32 n 8 Apr 14 1960 p 144-9. Discussion of principal 
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factors to be checked for possible gains in operating efficiency ; 
defining product characteristics; scheduling design programs ; 
integrating design efforts; actual operating conditions ; report- 
ing systems. 

Value Engineering As Factor in Product Design, B.W. 
EADES. Elec Mfg v 64 n 5 Nov 1959 p 176-80, 203. Techniques 
used by value engineers for clearly determining and obtaining 
required functions of component parts of products at lowest 
manufacturing cost; what cooperation can be offered to value 
engineering by design engineers; human relations aspects. 


Your Specifications Can Make You or Break You, A.K. 
THORNTON. Matls in Design Eng v 52 n 4 Oct 1960 p 121-2. 
How to keep requirements in balance; avoiding overdesign 
or underdesign; trouble that may be caused by changing 
requirements; use of alternate materials. 


Castings. Castings’ Role in Modern Designs. Foundry v 87 n 12 
Dee 1959 p 65-7. Advantages of casting process which offers 
designers means of matching shape and form of part to its 
task; design adaptability ; minimum model delays are noted as, 
for many shapes, casting process is simple and direct route 
from melt to part; data on quoted piece costs for various 
production methods; examples of foundry quality control. 


Conception et trace des pieces moulees au point de vue de 
l’usinage, MLSKARBINSKI. Fonderie n 169 Feb 1960 p 43-52. 
Concept and design of castings from point of view of machin- 
ing; discussion of methods to reduce machining costs, such 
as improvement of dimensional accuracy of casting; limiting 
range of operations, and reduction of cutting aod operating 
time. 


Processing Casting . . . Status Drawing, A.-YOUNG. Machine 
& Tool Blue Book v 55 n 4 Apr 1960 p 115-19. Simplest method 
for preparing status drawing of part described; illustration 
of type of status drawing which is more difficult to produce; 
it is recommended that status drawing should be prepared by 
processing department and not by product designer. 


PRODUCTION PLANNING AND CONTROL 


See also Aircraft Plants—Production Control; Automobile 
Manufacture; Automobile Plants—Production Control; Clay 
Products—Manufacture; Cost Accounting ; Foundries—Produc- 
tion Control; Industrial Management; Inventory Control; Iron 
and Steel Plants—Production Control; Machine Shop Practice; 
Operations Research; Quality Control; Wage Payment Plans; 
Work Simplification. 


Algorithms for Solving Production-Scheduling Problems, B. 
GIFFLER, G.L.THOMPSON. Operations Research v 8 n 4 
July-Aug 1960 p 487-503. Basie algorithms developed for 
minimizing length of production schedules, generate any one, 
or all, schedules of particular subset of all possible schedules, 
called active schedules; this subset contains, in turn, subset 
of optimal schedules; it is shown that every optimal schedule 
is equivalent to active optimal schedule; basic algorithm can 
plea generate particular schedules produced by machine loading 
rules. 


Assembly-Line Balancing by Linear Programming, E.H. 
BOWMAN. Operations Research v 8 n 8 May-June 1960 
p 3885-90. Two solutions to line balancing problem arising 
where number of operations must be performed sequentially 
with partial ordering constraints; grouping of operations and 
assigning them wholly to minimum number of stations. 

Computer Control of Local Machine-Loading, J.C.GRANT. 
Aireraft Production v 22 n 6 June 1960 p 202-5. Interim 
scheme of computer control at Lostock factory of de Havilland 
Propellers, Ltd, for profitable control of large scale machine 
shop operating on jobbing principles; production control sys- 
tem uses ICT punched card installation augmented by ICT 
computer; first stage of scheme is ‘‘Local Machine-Loading”’ 
which will be linked up with complete systemization of order 
book, when masterplan is established; concept of negative 
feedback; re-scheduling ; example of data-card. 


Control Charts for Queueing Applications, R.W.LLEWEL- 
LYN. J Indus Eng v 9 n 4 July-Aug 1960 p 332-5. Two types 
of control charts may be constructed on waiting lines; one 
is chart on variable itself (number of machines or customers 
idle) ; other is chart on mean number idle in successive groups 
of observations of equal size; example and calculations ; tables. 


Controlling Production Paperwork, L.H.YOUNG. Control 
Eng v 7 n 9 Sept 1960 p 140-5. Three types of equipment 
available for automatie control of paperwork; monitoring 
system that reports when production machine is running, data 
accumulation system that converts production data from shop 
into computer format at central processing station, and special 
purpose computer system that performs computation on data 
as they are gathered. 


Critical Path Scheduling, J.S.SSAYER, J.E.KELLY, Jr, M.R. 
WALKER, Factory v 118 n 7 July 1960 p 74-7. Development 
of technique which separates planning and scheduling, and 
comprises planning, arrow diagramming, estimating duration 
of each job, compressing schedule along critical path and 
introducing cost of lost production, material and labor avail- 
ability and associated outage costs; method can be used in 
construction, modernization and maintenance. 
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Design Office Planning, E.R.BROOKE. Automobile Engr 
vy 50 n 9 Sept 1960 p 363-7. All extensive design projects 
follow recognizable pattern having exploratory, design, and 
model, or hardware phase; article is limited to phase 2; 
methodical approach to progressing of long term project 
through design office is attempted by means of graphical 
methods which will result in realistic understanding of Job 
progress; preparation of charts, progress charts, target lines 
and conversion scale, derivation of total progress curve and 
Pearl-Reed logistic curve explained. 

Experimental Investigation of Priority Dispatching, R.W. 
CONWAY, B.M.JOHNSON, W.L.MAXWELL. J Indus Eng 
vy 11 n 3 May-June 1960 p 221-9. Study conducted through 
use of Cornell Research Simulator which simulated operation 
of network of queues on basic punch-card IBM 650 computer 
and readily accommodates 13 different decision rules to be 
tested: method of operation; summary of distributions of 
job lateness for light, medium and heavy loads is tabulated ; 
equation of steady-state flow for job shop process; experi- 
mental results and queue inventory. 


Extremal Production-Line Problem, F.SUPNICK, J.SOLIN- 
GER. Operations Research v 8 n 3 May-June 1960 p 381-4. 
Mathematical solution to problem at what times should suc- 
cessive job-groups be started after production line is begun, 
so as to minimize inventory-in-process, i.e. backlog of items 
in temporary storage between jobs. 

Feedback . . . Consumer to Factory, R.E.McGARRAH. Mech 
Eng v 82 n 1 Jan 1960 p 41-3. In present discussion it is 
assumed that purpose of business system is to respond to real 
(mot predicted) orders received from customers; feedback 
delays and fallacious use of feedback information cause 
resonance to develop in flow variations characterizing business 
activities; effect of this resonance is boom-burst pattern. 
Paper 59-A-126. 

Fertigung—Verwirklichung schoepferischer Gedanken. VDI 
Zeit v 102 n 14 May 11 1960 p 545-78. Production as realiza- 
tion of creative thinking ; entire issue includes, Market research 
as basis of development and production planning, H.M.WER- 
NER, 546-50; Planning and design of industrial plants, P. 
WALTER, H. WALTER, 551-8; Cooperation of planning, 
operating, and marketing departments is prerequisite of 
rational production, J.JAROSCH, 559-64; Flexibility of ma- 
chine tools for piece, batch, and mass production, F.W. 
SIMONIS, 565-74, Rationalization is sum of potentials, H. 
SCHMIDT, 575-8. 


Guide to Production Control, N.V.REINFELD. Am Mach/ 
Metalworking Mfg v 104 n 19 Sept 19 1960 p 125-36. Goals of 
production control; its relationship to other divisions of com- 
pany; organization of department; forecasting and planning 
techniques ; necessary reports and controls; inventory control 
techniques ; way to control materials and deliveries. 


How ‘Critical-Path’ Scheduling Works, R.L.MARTINO. Can 
Chem Processing v 44 n 2 Feb 1960 p 38-40. “Critical path” 
is sequence of jobs in project such that total duration of 
project is equal to sum of durations of individual jobs along 
critical path; Critical-Path Method starts by separating plan- 
ning and scheduling functions; computational method is 
amenable to either hand computation or use of electronic 
computer ; applying ‘Method’ to maintenance; advantages are 
saving of money, increased efficiency and overall simplification. 


How to Debug Your New Equipment and Get Smooth Start- 
Up, T.J-MURRIN. Factory v 117 n 10 Oct 1959 p 78-81. 
Procedures to achieve full production quickly and economically ; 
preplanning phases at Westinghouse Electric Corp, Athens, 
Ga; design for trouble free operation and maintenance; com- 
ponent testing before inclusion into system; equipment instal- 
lation according to specifications ; five start up steps: manual 
operation, automatic operation, break in of operators, equip- 
ment acceleration and set up of controls. 


How to get Balanced Line When Products are Mixed, L.H. 
BRETTMAN. Machine & Tool Blue Book v 55 n 5 May 1960 
p 152-7. Technique of Product Mix Line Balancing considered 
as group mixture of products run in one line with single given 
schedule ; factors for determining manpower requirements ; 
conventional method of Line Balancing and Product Mix Line 
Balancing compared with identical problem set up for each 
method, namely production of 115 units per shift composed of 
three products; Product Mix required only nine men instead 
of 11 by first method. 


Improve Small Plant Materials Control, A.J.BOHL. Chem 
Eng v 67 n 8 Apr 18 1960 p 206, 208, 210. Proper materials 
control requires balance between raw materials purchases, 
production, and sales of finished products to avoid excessive 
inventories or shortages ; overall control of program should be 
responsibility of production manager; sales forecasts ; inven- 
sae control; procedures and records; accounting; corrective 
action. 


Improved Paperwork Benefits Both Company and Customer 
L.V.BARNES. Wire & Wire Products vy ae 56 May 1960 
p 597-9, 659. Main feature of new system at Yost Superior 
Co, Springfield, Ohio, manufacturer of precision mechanical 
springs and formed wire parts, is new form, designed so 
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that one writing will enter all basic information for all 
purposes and provide copies for all departments concerned; 
details of form and its processing; shipments and invoicing 
speeded up considerably. 


Industrial Engineering and Mathematics at Department Head 
Level, M.R.WITMER. J Indus Eng v 11 n 2 Mar-Apr 1960 
Pp 111-17. Application of mathematical models and solutions to 
industrial problems; maintenance model is developed from 
results of waiting line calculations made for different com- 
binations of machines and mechanics; waiting line calculations 
are used to predict average run time for machines serviced 
by mechanics; inspection model; theory behind models pre- 
sented and problem of keeping models up to date in face of 
changing conditions. 


Integrated Approach to Planning, Evaluation, and Control 
of Capital Facilities, C.W.GOLDBECK. SAE—Paper n 155A 
for meeting Apr 5-8 1960 7 p. Approach by Thompson Ramo 
Wooldridge Inc, representing decentralized corporation with 
over 25 plants in United States and Canada with operations 
covering automated and precision small lot production, etc; 
outline of program phases; capital commitment procedures 
providing detailed information for future; annual capital pro- 
gram giving information for evaluation of operation for 
ensuing year; operating forecasts developing bulk figures for 
5-yr period. 


Linear Programming. Process Control & Automation v 6 
n 1, 2, 3, 4 Jan 1959 p 15-21, Feb p 59-64, Mar p 103-6, 
Apr p 147-51. Jan: What is Linear Programming? S.VAJDA. 
Feb: Use of Linear Programming in Oil Refinery Operations, 
R.DEAN. Mar, Apr: Computers and Linear Programming, J. 
SHENTON. 


Machine Monitors Lead to ‘Methods Inventory’—and More 
Efficient Operations, C.WEINER. Tooling & Production v 26 
n 5 Aug 1960 p 50-2. In-plant production communication, 
production scheduling, and tool maintenance at Lamson & 
Sessions Co’s Cleveland plant; production of each machine 
monitored from control room; backbones of system are 10 Tele- 
control units, each one connected to 20 machines, that keep 
running tally of production of each machine, record running 
time and downtime, and flash red light to indicate when aid 
is needed at particular machine. 


Manufacturing Control With 705, J.M.CHERBA. Control 
Eng v 7 n 5 May 1960 p 132-7. Use of IBM 705 computer 
by A.O.Smith Corp to control its production of automotive 
parts; specific flow charts show how up-to-minute data helps 
reduce inventory requirements in stock and in process itself, 
how substitute steel sizes are computed to efficiently reduce 
obsolete or excess inventory, and how accurate machine load 
and manpower requirements are forecast to help smooth 
production load fluctuations and avoid overtime. 


Manufacturing Engineering—Insurance Policy on Product 
Quality, H.C.DAUM. Am Mach/Metalworking Mfg v 104 n 18 
Sept 5 1960 p 101-5. Organizational and functional setup of 
manufacturing engineering for large company; how manu- 
facturing engineering works with other groups before and 
after start of production; eight basic functions listed which 
are covered by manufacturing engineering at Ford Motor Co. 


Manufacturing Expense Controls, R.M.LYNAS. SAE—Paper 
n 156B for meeting Apr 5-8 1960 10 p. Concepts and practices 
used in controlling manufacturing costs by each of four plants 
of Michigan Div of Thomson Ramo Wooldridge Inc, Cleveland, 
Ohio, manufacturing car and truck steering linkage, hydraulic 
transmission pumps, etc; use of quality control chart, daily 
labor performance report, allowance cards, and manufacturing 
budget meeting chart; examples of programs developed for 
getting manufacturing costs under control which are out- 
growths of budget manufacturing meetings. 


Measuring Manufacturing Performance, T.G.HUGHES. J 
Indus Eng v 11 n 6 Nov-Dec 1960 p 484-7. Three areas of 
manufacturing costs, material, labor, and burden are estab- 
lished at Carrier Air Conditioning Co; through use of turnover 
yates, scrap percentages, ABC inventory system, ratios be- 
tween direct, indirect and salaried personnel, standard costs 
and budgets, specific goals and controls for each cost area can 
be established. 


Method Study, W.J.KEASE. Junior Instn Engrs—J v 170 
pt 4 Jan 1960 p 95-115. Outline of various method study 
techniques and recording systems used in overall study of 
process analysis and operations involved; details of procedures 
such as use of flow and process charts, motion picture tech- 
niques, so-called Simo-chart, etc; background in which they 
were used. 


Milepost Approach to Control of Research and Development 
Projects, H.J.KRAIG. Nat Assn Accountants—Bul v 41 n 5 
Sec 1 Jan 1960 p 41-56. By definition, milepost is segment of 
project at which physical accomplishment can be indicated ; 
each should lend itself to analysis by engineering functions 
and to estimating and scheduling in terms of labor hours 
and of calendar time; project is outlined in terms of mileposts, 
sample for control system and forms, where mileposts are 


product specifications, mechanical layout, preliminary drawings 
and test methods, prototype assembly and test, and final 
drawings. 

Minimizing Planning Gap, F.KAST, J.ROSENZWEIG. Ad- 
vanced Mgmt v 25 n 10 Oct 1960 p 20-3. Long-range planning 
function as integrated decision-making system and its position 
in organizational hierarchy is examined with particular refer- 
ence to key problem of coordinating efforts of specialized 
planning staffs and line management; possible approaches to 
alleviate planning gap. 


Monte Carlo Technique, J.GOODALE. Western Elec Engr 
v a n 3 July 1960 p 12-18. Technique for generating, from 
limited quantity of actual data, all data necessary for evaluat- 
ing production control schedules or of range of assembly 
dimensions of complex assembly of parts; example of applica- 
tion to scheduling of telephone cable manufacture. 


Newest Problem-Solving Tool: Dynamic Evaluation, F.T. 
KOEN. Factory v 117 n 9 Sept 1959 p 98-103. Use of method, 
which is based on past performance to study plant operations 
while they are undergoing change; it evaluates amount of 
change in performance, change rate and variation in change 
rate; basis is “performance improvement curve’’; method can 
warn of production trouble, estimate costs and prices, predict 
personnel needs, establish budgets and “‘best practical’? produc- 
tion schedules ; pertinence to aircraft industry. 


PACE—New Industrial Engineering Technique for Manage- 
ment, D.N.PETERSEN. J Indus Eng v 9 n 4 July-Aug 1960 
p 304-12. PACE (Performance and Cost Evaluation) is statis- 
tical method of measuring current group effectiveness in 
performing assigned task, providing daily measurement of 
group activities; how PACE measurements are accomplished 
for manufacturing functions at Northrop Corp, Norair Div; 
value in spotting defective areas immediately; program can 
be applied to any organization in which performance and 
production are not geared to heavy automation or rigid 
assembly line techniques. 


Program Loading, M.E.BRONSON. J Indus Eng v 11 n 6 
Nov-Dec 1960 p 466-70. Applicability of computer simulation 
to problem of forecasting shop loads provides rapid means of 
evaluating multiplicity of schedule and load alternatives open 
to management, and effect of these on personnel and facility 
utilization; applicability of approach to project load by 
machine group, to provide decision rules for inventory control, 
to examine details of flow rates, factory layout, and service 
demands. 


Programming Technique Assigns Work to Machines, J.C. 
MOORE, J.B.VANDEGRIFT. Machy (NY) v 66 n 5 Jan 1960 
p 103-6; see also Machy (Lond) v 96 n 2466 Feb 17 1960 p 
383-5. Technique of linear programming which makes it 
possible to assign work to machines in optimum manner, has 
been so simplified that only elementary arithmetic is needed; 
it can be used where number of jobs are to be processed on 
group of machines which perform same type of operation but 
have different production rates; example demonstrating pro- 
cedure employed concerns company which after supplying its 
own needs, has 440 screw machine hours available per month 
for outside work; steps in scheduling outside orders described. 


Research Approach in Management Controls, A.J.ROWE. 
J Indus Eng v 11 n 3 May-June 1960 p 251-8. Research plan 
should include well formulated model of elements, character- 
istics, and structure of management control systems; general 
purpose computer model for simulation; design of decision 
rules for management controls; study of behavior of computer 
model to gain insight into problem and validate experimental 
conclusions. 


Short-Range Production on Planning of Continuous Opera- 
tions, D.J.WILDE, A.CRIVOS. Chem Eng Science v 12 n 3 
June 1960 p 175-84. Method uses combined capacity of many 
tanks in system to absorb fluctuations, taking advantage of 
any cancellations of random deviations; in particular example, 
optimal control gave very high probability of satisfactory 
operation under circumstances in which conventional control 
would hardly work at all; comparison with conventional 
system. 


Specification Study for Limited Production of Complex 
Equipment, L.E.STORM. Indus Quality Control v 16 n 8 Feb 
1960 p 12-18. In production of complex electronic equipment 
manufacturer is faced with statistical quality control problems 
which are different than those encountered in mass production ; 
manufacturing procedure should involve determination of 
theoretical specifications and design of equipment, production 
of specified number of items over given period of time, statis- 
tical determination of significant differences between design 
specifications, and measurements made on end product. 


Toward Theory of Scheduling, A.J.ROWE. J Indus Eng 
vy ll n 2 Mar-Apr 1960 p 125-36. Problem of scheduling succes- 
sive machining operations ; development of scheduling decisions 
rules which take stochastic aspects into account is proposed ; 
eycle time consists of processing, move, and delay allowance 
for each job; flow allowance is used in formula to compute 
start data for each operation which provides basis for feed- 
back control during dispatching; job assignment decision 
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rules; use of computer simulation; experimental simulation 
based on model of actual job shop having 17 machine groups 
with 85 machines; analysis of simulation runs. 


Ueber mathematische Modelle zur Fertigungssteuerung in der 
Metallindustrie, G.PAHLITZSCH, U.BERR. Werkstattstechnik 
vy 50 n 9 Sept 1960 p 465-70. Mathematical models for produc- 
tion planning in metal industry; various models are described 
and their single and combined use in solving problems of 
production scheduling and maximum utilization of plant 
capacity explained. 

Value Engineering—Key to Productivity and Profitability, 
J.F.PRENDERGAST. SAE—Paper n 182A for meeting June 
5-10 1960 6 p. Approach taken to value analysis, developed in 
1947 at General Electric Co, Schenectady, NY; role of value 
engineering and results obtained. 


What is Organized Methods Improvement Program? W.R. 
MELLIN. J Indus Eng v 10 n 6 Nov-Dec 1959 p 426-32. Func- 
tions of managements and nature of methods improvement 
program with respect to scope, organization, allocation of 
effort, tools and techniques employed, and role of training ; 
characteristics or elements in establishing and conducting 
program for successful results are summarized. 

Why Put Off Practical Control of Production? R.W.LAN- 
DON. Machine & Tool Blue Book v 55 n 10 Oct 1960 p 114-24. 
Fundamental requirements for information in production con- 
trol; lead time as scheduling tool; setting up master schedules ; 
plant capacity; steps in installation of production control 
system; its advantages. 

Your Foreman Can Cut Indirect Expenses, J.R.WALLEY. 
Am Mach y 104 n 1 Jan 11 1960 p 90-2. Program shows how 
to measure indirect expenses, evaluate them against standards, 
and reward foremen; four major steps are listing indirect 
expenses and standard hours of work produced in plant during 
certain period, setting up expense standards that will measure 
expenses at any level of volume, and establishing incentive 
system. 

PROFIT SHARING. See Industrial Management. 

PROJECTILES. See Ballistics. 

PROJECTION WELDING. See Welding, Electric Resistance— 
Projection, 

PROJECTORS. See Motion Pictures—Projectors. 

PROPANE. See Bubble Chambers; Flame Research; Hydrocar- 
bons—Irradiation ; Oxygen Cutting; Petroleum Gas, Liquefied ; 
Petroleum Refining. 

PROPELLANTS. See Rockets and Missiles—Propellants. 


PROPELLERS. See Aircraft—Propellers; Fans ; Ships—Propel- 
lers. 


PROPELLOPLANE. See Aircraft—VTOL-STOL. 
PROPORTIONAL COUNTERS. See Counters. 


PROPYLENE. See Petroleum Products—Chemicals; Petroleum 
Refining. 
PROSPECTING. See Boreholes—Exploratory; Geochemistry— 


Exploratory ; Geological Surveys ; Geophysics ; Mining Explora- 
tion; Petroleum Prospecting. 


PROSTHETIC DEVICES. See Medical 
plies; Plastics—Laminated. 


PROTECTIVE ATMOSPHERES 


See also Furnaces, Electric—Protective Atmospheres; Fur- 
naces, Heat Treating—Protective Atmospheres; Furnaces, In- 
dustrial—Protective Atmospheres ; Metallizing ; Petroleum Gas, 
Liquefied ; Powder Metallurgy—Protective Atmospheres ; Weld- 
ing, Electric Arc—Inert Gas. 


Molecular Sieves in Atmosphere Control, H.W.WESTEREN. 
Metal Progress v 77 n 2 Feb 1960 p 75-8. Synthetic crystalline 
compounds, widely used in atmosphere generators, have great 
affinity for water and other polar compounds, and can separate 
gases and liquids with remarkable selectivity according to 
their molecular sizes, polarity and carbon bond saturation; 
specific applications in gas drying, air drying, and gas separa- 
tion discussed, and equipment which employs this new adsorp- 
tive agent described. 


Equipment and Sup- 


Prepared Atmospheres in Chemical Industry, A.H.HOLDEN. 
Chem & Process Eng v 40 n 11 Nov 1959 p 888-90. Production 
of purging, blanketing and process gases using standard or 
special generating units, with town gas, liquefied petroleum 
gases, etc, as raw material; applications of inert gas in 
chemical and related industries; types of generators used in 
atmosphere preparation units. 


Prigotovlenie i ispol’zovanie zashchitnoi atmosfery iz tekh- 
nicheskogo azota, B.M.ESTRIN, E.N.BERTOL’MAN. Stal v 19 
n 9 Sept 1959 p 854-61; see also English translation in Stal 
in English n 9 Sept 1959 p 708-14. Preparation and use of 
protective atmospheres from technically pure nitrogen ; prepara- 
tion is greatly facilitated by non-sintering catalysts for disso- 
ciation of ammonia at low temperatures, by highly active 
catalysts for oxygen decontamination, and by reliable system 
of automatic control of hydrogen content in protective gas. 


PROTECTIVE ATMOSPHERES—Continued 


Skyddsgas och apparatur for skyddsgasframstallning, P.O. 
STRANDELL. Jernkontorets Annaler vy 144 n 6 1960 p 444-78. 
Protective atmospheres and atmosphere generators ; thermo- 
dynamic equilibria and reduction oxidation reactions ; different 
types of protective atmospheres; gas generators described ; 
safety measures; economic considerations. 36 refs. 


PROTECTIVE CLOTHING. See Accident Prevention—Protec- 
tive Clothing; Aviators—Protective Clothing. 


PROTECTIVE COATINGS 


See also Chemical Plants—Protective Coatings ; Columbium 
—Protective Coatings; Die Castings—Finishing; Electroplat- 
ing; Enamel; Enameling; Galvanized Metal; Galvanizing ; Gas 
Turbines—Manufacture; Metallizing ; Metals Corrosion; Metals 
Finishing; Molybdenum and _ Alloys—Protective Coatings ; 
Natural Gas Pipe Lines—Protective Coatings; Paint; Pig- 
ments; Pipe, Steel—Protective Coatings; Pipe Lines—Protec- 
tive Coatings; Sheet and Strip Metal—Precoated ; Ships—Pro- 
tective Coatings; Steel—Protective Coatings; Tinning; Water 
Pipe Lines—Protective Coatings; Wire—Protective Coatings. 


Bureau of Reclamation Tests and Evaluates Coatings for 
Dam Projects, P.W.LEWIS, J.L.KIEWIT. Corrosion v 16 n 6 
June 1960 p 9-10, 12, 14. Use of protective coatings to control 
corrosion on metalwork in variable fresh waters of 17 western 
states described; standard specification materials used success- 
fully; evaluation of new products and special tests for selec- 
tion of new materials; importance of proper application of 
coatings under field conditions and of inspections at all stages 
of coating work is emphasized. 


Corrosion Fatigue; its Prevention by Zine Coatings, G.FITZ- 
GERALD-LEE. Corrosion Technology v 6 n 11 Nov 1959 
p 330-2, 340-1. Principles of corrosion fatigue; cathodie pro- 
tection offered by zinc; comparison of results obtained by 
electroplating, hot dip galvanizing, spraying, and painting 
with heavily zine pigmented paints. 

Die Haftfestigkeit von Oberflaechenschichten auf Metallen, 
H.J.ENGELL. Werkstoffe u Korrosion v 11 n 8 Mar 1960 
p 147-51. Adhesion of protective coatings on metals; discussion 
of factors determining adhesion under ideal conditions (inter- 
phase and surface energies), and under practical conditions 
(stresses in surface layers, intermediate layer between metal 
and coating); results of measurements of adhesion of scale 
on iron alloys illustrate discussion. 


Gas Plating, C.F.POWELL. Matls in Design Eng v 51 n 1 
Jan 1960 p 98-101. Five main advantages of vapor deposition 
over other conventional plating processes; three application 
methods described; current and potential uses; properties of 
coatings; limitations of process. 

“Heat-Platinge’”—New Process for Deposition of Tungsten 
Carbide and Nickel, and for Hardfacing. Metal Finishing J 
v 6 n 62 Feb 1960 p 49-50, 54. Similar to article indexed in 
Engineering Index 1959 p 1078 from Carbide Eng Jan 1959. 


Hot-dipped Metallic Coatings, J.H.NICHOLLS. Corrosion 
Technology v 7 n 4 Apr 1960 p 107-10, 117. Pretreatments ; 
batch hot dip tinning; hot dip lead coatings; batch hot dip 
zine coating; hot dip aluminizing; properties, preparation and 
uses of coatings compared, 

Industrial Application of Zinc-Filled Inorganie Coatings, 
F.P.HELMS. Corrosion v 16 n 6 June 1960 p 24, 26, 28 (dis- 
cussion) 28, 30. Principal characteristics of zinc-filled and 
modern organic coatings are compared, as well as zinc-filled 
inorganics and organics in their resistance to corrosives, sur- 
face preparation, and under-surface corrosion; various uses 
for zine silicates are reviewed with comments on _ service 
experience; problem involving overcoating is considered and 
some means of solving it presented; materials are considered 


especially suitable for environments in southern areas near 
salt water. 


Lacquering of Sampling Tubes Against Corrosion, A.L. 
MATHEWS. US Waterways Experiment Station—Tech Re- 
port n 3-514 June 1959 10 p, 5 supp p. Tests were conducted 
on 19 coating materials to develop coating for steel soil 
sampling tubes which would resist abrasion, have low frictional 
resistance, and protect tubes from corrosion during storage ; 
resistance of coatings to corrosion was tested in humid storage 
room; two epoxy resins and one varnish are considered 
superior to coatings previously used; each can be economically 
applied by dipping and air-drying. 


Low Cost Coatings for Metal Products—Manual No, 168, R.J. 
FABIAN. Matls in Design Eng v 51 n 3 Mar 1960 p 123-88. 
Survey of coating systems to consider first where low cost is 
important, discusses selected organic coatings, hot dip, immer- 
sion, vacuum metallized and chemical conversion coatings, 
and rust preventives. 


New Surfacing Methods Vie With Old For High Tempera- 
ture Process Applications, J.R.SCHLEY. Chem Eng v 67 n 6 
Mar 21 1960 p 184, 186, 188, 190. Use of metallic coatings to 
permit maximum use of small quantities of expensive, high- 
performance materials; metals and their refractory oxides are 
most useful materials for temperature range beyond 500 rs 
data _on flame plating, plasma-are spray, diffusion coating 
hot-dip coating, ete. , 
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PROTECTIVE COATINGS—Continued 


Paste Hard Coats Conveyor. Iron Age v 185 n 16 Apr 21 
1960 p 160. Sweat-On is product of Wall Colmonoy ee 
consisting of suspension of pure chromium-boride crystals in 
suitable medium ; when paste dries after application, fusing to 
base metal is achieved by use of oxyacetylene flame; hard 
surface results from penetration into base metal to depth 
three times applied thickness; has application wherever high 
abrasion resistance is required. 

Relation Between Coating Thickness and Protection L.I 
KADANER, A.Kh.MASIK. Electroplating & Metal Finishing 
v 13 n 5 May 1960 p 167-8. Effect of porosity and physical 
and structural changes on corrosion resistance; tests con- 
ducted in which zine coatings 0.08-0.12 mil thick on iron or 
zine were exposed to 3% NaCl solution and tin coatings 
0.04-0.08 mil thick on iron, tin or copper were exposed to 
0.1% oxalic acid solution; losses in weight given. English 
abstract of article published in Zhurnal Prikladnoi Khimii, 
May 1957. 

Selecting Conversion Coatings for Metal Surfaces, L.F. 
SPENCER. Machine Design y 32 n 19, 20 Sept 15 1960 p 154-60, 
Sept 29 p 123-7. Sept 15: Types of conversion coatings gen- 
erally in use; their characteristics and applications. Sept 29: 
aE et aaa for product design when conversion coatings 
are used. 


See cross references under Anodic Oxidation. 


Testing of Coal Tar Coatings (4)—Surface Prep- 
aration and Atmospheric Exposure, W.F.FAIR, Jr. Corrosion 
v 16 n 1 Jan 1960 p 93-6. Necessity of specifying non-bitumi- 
nous inhibitory pigmented primers for all applications of coal 
tar protective coating systems discussed; tests described in 
which selected primers and coal tar coatings were applied to 
coke plant areas subject to high atmospheric corrosivity; all 
systems applied to wire brushed surfaces failed within 1 yr; 
while same systems on sandblasted surfaces are still in satis- 
factory condition after 5 yr exposure. 


See also Aircraft Materials—Heat Resisting; Diesel 
Engines—Manufacture; Enameling; Lubricants—Solid Film; 
Nuclear Reactors—Materials ; Petroleum Refineries—Mateyials ; 
Rockets and Missiles—Materials. 

Can Enamels and Ceramic Coats Curb Corrosive Attack? 
G.L.GELTMAN. Iron Age v 186 n 20 Nov 17 1960 p 148-50. 
Brief review of intended requirements, and performance, of 
porcelain enamels, ceramic, and other glassed coatings in 
protection of metals at high temperature in various corrosive 
media; applications cover span from kitchenware to jet 
engines. 

Ceramic Coating Fills Gap for Corrosion-Free Designs. Iron 
Age v 186 n 13 Sept 29 1960 p 118-19. New family of con- 
struction materials called Nucerite, combine structural strength 
and resistance to impact damage, with resistance to attack 
in hot, corrosive environments; ceramic-metal composites de- 
veloped by Pfaudler Co are valuable in process industries ; 
mechanical properties, heat and corrosion resistance, and other 
characteristics are discussed. 

Ceramic Coatings for High Temperature Service, S.W.BRAD- 
STREET, Jr. Corrosion v 16 n 7 July 1960 p 81-3. Principles 
governing attachment of ceramic coating to variety of sub- 
strates are reviewed, and deficiencies and advantages of differ- 
ent combinations discussed; theory of refractory ceramic 
coating technology is illustrated by two specific coating tasks 
and methods by which they were attacked, namely develop- 
ment of oxidation resistance iron alloy and development of 
oxidation catalyst coating. 

Corrosion Concepts for Glassed Steel, D.K.PRIEST. Am Cer 
Soe—Bul v 39 n 10 Oct 1960 p 507-10. Glassed steel is defined 
as highly specialized and very corrosion resistant form of 
porcelain enameled metal; glass is applied in greater thick- 
ness, it is fired at higher temperatures, and it must be very 
resistant to thermal shock and mechanical damage in thick- 
nesses of 40-80 mils; in many environments material may be 
used in operations to 400 F, occasionally at 600 F; test methods 
and data for acid, alkali, and water environments. 

Diffusion Alloyed Parts Increase Clutch Life. Steel v 145 
n 6 Aug 10 1959 p 131. Pack chromizing produces Cr carbide 
surface layer hardened to Re 63 on steel sprags of overrun- 
ning clutch; triples wear resistance life; process developed by 
Formsprag Co, Warren, Mich, in conjunction with Chromalloy 
Corp, White Plains, NY; applicable to small mechanical parts 
where abrasion resistance is important. 


See also Steel—Protective Coatings. 


Chromate Conversion Coatings, C.W.OSTRANDER. Matls_ in 
Design Eng v 52 n 2 Aug 1960 p 116-20. High corrosion resist- 
ance of chromate conversion coatings noted; their appearance, 
paint bonding characteristics, abrasion resistance, electrical 
properties and weldability ; advantages in applying coatings to 
zinc, cadmium, aluminum, magnesium, copper and silver ; how 
to evaluate coatings. 

Chromisation brillante et chromisation dure, P.GALMICHE. 
Corrosion et Anticorrosion v 8 n 2 Feb 1960 p 49-58. Bright 
chromizing and hard chromizing ; French technique of diffu- 
sion chromate treatment; process and applications described. 


PROTECTIVE COATINGS—Continued 


Chromize Bolts and Tubing with Gaseous Compound, G. 
BECKER. Iron Age v 184 n 21 Nov 19 1959 p 130-2. Chromiz- 
ing steel parts by vaporization of chrome-halogen compounds 
found more efficient than molten salt bath, or pack chromiz- 
ing methods ; effectiveness and durability of chromized surface 
influenced by inherent properties of base metal; special steel 
compositions developed by Deutsche Edelstahlwerke A.G. cope 
with problems of brittle and porous carbide layers caused by 
carbon diffusion in workpiece, and with requirements for cor- 
rosion and abrasion resistance; photographs and tabular data. 

Chromizing in Vacuum, F.PRINC, V.NAVARA. Czechoslo- 
vak Heavy Industry n 7 1959 p 20-7. Pure Cr powder used 
above 1000 C at 10-2 mm Hg to produce quality chromized 
layers on steel sufficiently ductile to allow bending, rolling 
and drawing; KOVOFINIS Nat Corp manufactures standard 
or specially designed equipment for process; discussion of 
process variables and influences, such as C content, residual 
gases, diffusion rates, ete. 

Flame Spraying. See Metallizing; Powder Metallurgy. 

Phosphate. See also Aircraft Materials—Heat Resisting; Bear- 
ings—Manufacture ; Metals Cleaning; Steel—Protective Coat- 
ings. 

Bemerkungen zu den Eigenschaften und zur Struktur von 
Phosphatschichten, V.CUPR. Metalloberflaeche v 14 n 1 Jan 
1960 p 17-18. Notes on properties and structure of phosphate 
coatings; results obtained by chemical analysis and X-ray 
investigation of structure of phosphate deposits on sheet iron; 
effects of drying temperatures and mechanical working are 
included. 

Cold Phosphating. Mech World v 139 n 3484 Nov 1959 p 
466-7. Phosphate solutions are used to deposit films on metal 
as base for paints, and to provide lubrication in cold forming ; 
conventional methods of hot (boiling) phosphating lead to 
decomposition of solution, and sludge formation which has 
adverse effect on finish and corrosion resistance of coating; 
Atram O.S. solution, developed by Farbewerke Hoechst A.G., 
produces superior coatings in temperature range 10-30 C. 

Der Reaktionsverlauf in nitrat- und _ nitritbeschleunigten 
Phosphatierungsbaedern, W.JAENICKE, B.LORENZ. Werk- 
stoffe u Korrosion v 10 n 11 Nov 1959 p 681-9. Reactions in 
nitrate and nitrite-accelerated phosphating baths; in equipment 
used, iron strip is continuously degreased and passed at con- 
stant speed, under vacuum, through commercial phosphating 
solution ; analysis of solutions and gases formed upon addition 
of accelerators reveals mechanism by which they increase cor- 
rosion of iron, which is prerequisite for formation of protec- 
tive coating. 25 refs. 

Let Phosphates Reduce Friction. Iron Age v 184 n 18 Oct 
29 1959 p 127. Phosphates found more desirable than black 
oxides, paint, galvanizing or electroplating in providing abra- 
sion resistance, corrosion resistance, and lubricity to surfaces 
of gears, cams, bearings, fasteners and other components of 
high speed machinery used in automatic packaging and bot- 
tling equipment; Endurion process, product of Rust Proofing 
& Metal Finishing Corp, provides coatings in eight basic 
colors. 

New British Standard for Phosphate Coatings. Metal Finish- 
ing J v 6 n 64 Apr 1960 p 134-6, 150. Review of British Stand- 
ard 3189: 1959; comparison of phosphate coating specifica- 
tions in B.S. 3189: 1959 and requirements of defense Specifica- 
tion DEF-29; processing requirements; inspection and testing. 

Phosphate Treatment of Iron and Steel for Protection 
Against Corrosion. Brit Standards Instn—Brit Standard n 
3189 1959 13 p. Specification applies to processing of iron and 
steel to produce coatings consisting essentially of metal phos- 
phates that are intended to be used in conjunction with organic 
coatings for protection against corrosion; it covers five classes 
of phosphating processes, both unaccelerated and accelerated, 
which are designated in terms of compositions and weights of 
coatings. 

Theorie der Ergaenzung von Phosphatierungsbaedern, W. 
JAENICKE, B.LORENZ. Werkstoffe u Korrosion v 10 n 12 Dec 
1959 p 761-7. Theory of restoration of phosphating baths ; 
vate of formation of secondary layers on metals; theoretical 
and confirming experimental investigations of relation be- 
tween corrosion, and formation of protective coating on iron 
in zine phosphate solutions; theory makes it possible to com- 
pute optimum bath compositions and additives which will keep 
bath conditions stable. 

Plastics. See also Metallizing ; Natural Gas Pipe Lines—Protec- 
tive Coatings; Oil Tanks—Corrosion; Petroleum Refineries— 
Protective Coatings; Plastics—Epoxy; Polymers; Silicones ; 
Steel—Protective Coatings; Wire—Protective Coatings. 

Applications of Sprayed Fibre-reinforced Plastics. Corrosion 
Technology v 7n 7 July 1960 p 204-6. M.A.S. fiber resin spray- 
ing process described; applications other than those carried 
out in production of molded parts; spraying conditions ; serv- 
ice conditions. 

Cellit-Sinterpulver zur Verarbeitung nach dem_ Wirbelsin- 
terverfahren, W.ROEHM, H.GLAESSER. Kunststoffe v 49 n 10 
Oct 1959 p 503-5. ‘“‘Cellit” sintering powder for processing by 
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PROTECTIVE COATINGS—Plastics—Continued 


fluidized bed technique; development of method for deposition 
of glossy or mat coatings based on cellulose acetate butyrate 
which may be pigmented as desired; used for soap dishes, 
towel racks, lawn furniture, hardware, knobs, coating pipe, 
display racks; in process parts are preheated to 320-360 C, 
dipped in frit powder, placed in sintering equipment where 
warm, dry, clean air is blown in. 


Characteristic Properties of Polyurethane Protective Coat- 
ings, E.R.WELLS. Corrosion v 15 n 12 Dee 1959 p 93-4, 96. 
Two-component system described; data from chemical and 
solvent resistance tests, spot tests and other laboratory research 
presented. 


Coated Metals With Nonmetallic Finishes. Iron Age v 184 
n 17 Oct 22 1959 p 199-214. Advantages, uses and applications, 
methods of joining, fastening, and welding of precoated metal 
components and sheet and strip steel discussed; methods of 
manufacture of vinyl-metal laminates and production of vinyl 
plastisols, polyesters, and other adhesive plastic bonds dis- 
cussed. 


Dip Coating with Thermoplastics. Brit Plastics v 33 n 1 
Jan 1960 p 16-20. Processes and applications of dipping 
method; materials most widely used for metal coating are 
PVC, polythene, nylon, cellulose acetate butyrate, fluorine poly- 
mers and, in certain applications, chlorinated polyether; con- 
verting polythene into fine powder form is essential for dip- 
ping process; design of articles; surface preparation ; methods 
of application; commercial coating equipment; applications 
include safety coatings for bottles, gages, thermometers. 


Fluidized Bed Coating with Vinyl, R.J.BORSH. Modern 
Plastics v 37 n 11 July 1960 p 124, 127-8, 186. Vinyl fluidized- 
bed coatings provide chemical and corrosion resistance required 
for electroplating racks, mixing equipment, valves, and pump 
parts; also used for wire baskets, decorative and protective 
claddings for glass containers, auto seat springs, and_ tool 
handles; effect of oven operating temperature, surface/volume 
ratio of substrates, and plasticizer level on finished coating. 


Fluidized Bed—New Manufacturing Tool, W.M.STOCKER, 
Jr. Am Mach v 103 n 27 Dee 28 1959 p 72-8. Fluidized bed 
process is particularly useful for coating intricate shapes and 
for applying insoluble materials; it can also be used to apply 
multimaterial coatings and to form thin walled parts, using 
mandrel or mold; process using fluidized bed of vinyl powder 
contained in tank is applied by Bauer Brothers Co, Spring- 
field, Ohio, in manufacture of clothes guard for washing 
machine. 


Fusion Bond Coatings—New Technique for Plastic Cladding 
Metal, W.R.PASCOE, SAE—Paper n 180D for meeting June 
5-10 1960 8 p; see also abstract in SAE—J v 68 n 9 Sept 1960 
p 32-3; Matls in Design Eng v 51 n 2 Feb 1960 p 91-5. 
Fluidized bed coating process ‘Whirlclad’ for applying plastic 
coatings to variety of substrates is based on coating by dip- 
ping preheated object into bed of finely divided, dry fluidized 
powders which melt and fuse on heated surface to form con- 
tinuous uniform film; advantages of process, applicable to 
steel, stainless steel, cast iron, aluminum and zine alloy die 
castings, copper, bronze, brass, and glass; basic types of plas- 
tic fusion bond finishes available are cellulosic, vinyl, epoxy, 
nylon, polyethylene, and chlorinated polyether. 


Il rivestimento di polietilene su oggetti metallici ottenuto per 
immersione, L.MANGINI. Materie Plastiche v 25 n 9 Sept 
1959 p 741-7. Application by immersion of polyethylene coat- 
ings on metal surfaces; method and equipment described. 


Marvibond Process—Seven Years’ Experience, P.E.ROGGI, 
C.E.KIERNAN. SAE—Paper n 180A for meeting June 5-10 
1960 8 p; see also abstract in SAE—J v 68 n 9 Sept 1960 p 
30-1. Process for making laminate on continuous basis devel- 
oped by US Rubber Co; steps in treatment for ferrous metals, 
principally cold rolled steel; in case of aluminum, alkaline 
cleaner strong enough to give slight etch followed by phos- 
phorie chromie treatment is satisfactory; adhesives used; 
preparation of vinyl sheeting; forming operations successfully 
performed include shearing, crimping, punching, drilling, 
brake-press bending, stamping, roll forming, and cold draw- 
ing; emboss welding method. 


Polyester-Glass Coating Resists Corrosion Inside Metal Tank. 
Iron Age v 185 n 18 May 5 1960 p 76-7. Storage of highly- 
corrosive solutions requires tank lining of top quality; glass- 
reinforced polyester resin is well suited for such purpose ; 
Foote Mineral Co used polyester Bisphenal A, called Atlac 
382 and supplied by Atlas Powder Co, to line tank used for 
storage of anolyte solutions; technique for applying material 
is described. 


Polyesters as Corrosion-Resistant Coatings, L.GRAUBART 
Soc Plastics Engrs—J v 16 n 12 Dee 1960 p 1317-23. Formula- 
tions based on non-oil modified polyesters; tests included 
Weatherometer, salt spray, impact resistance, Sward-hardness 
characteristics, chemical and solvent resistance; pigmented 
polyester coating shows promise both for metallic and masonry 
surfaces; room temperature, air-curing, chemical resistant 
coating capable of being applied as low-shrinkage, multi-mil 
coating, has been developed. ; 


PROTECTIVE COATINGS—Continued 


Rubber. Elastomers Lining and Covering. Corrosion Technology 
vy 7ngB Mar 1960 p 75-8. Hard and soft rubbers ; natural and 
synthetic rubbers; their temperature resistance ; chemical 
resistance to acids, inorganic salts and alkalis, and to organic 
materials at room temperatures; chemical resistance to plat- 
ing solutions; importance of proper design of equipment in- 
tended for rubber or ebonite lining; fabrication of pipes for 
lining. 

Silicones. See Building Materials—Corrosion. 


Spraying. See Metallizing; Paint Spraying; Protective Coat- 
ings—Plastics. 


Tape. See also Protective Coatings—Testing. 


Wrapping for Protection with Petrolatum-Based Tape, W.A. 
BREWIS. Corrosion Technology v 7 n 1 Jan 1960 p 9-11. Sim- 
ple solution advanced for solving problem of long term protec- 
tion under abnormally severe conditions, of pipeline, sewage 
plant, roof members in chemical works, dye houses, etc; 
petrolatum-based wrapping, cold applied and easy to handle, 
has one great advantage over all other forms of coating in 
that it is equally effective when applied to partially rusted or 
damp surfaces; backing greasy tape with PVC film enhances 
electrical resistance and provides tough, dry exterior in one 
operation. 


Testing. See also Electroplated Products—Testing; Hnamel— 
Testing; Metals Testing—Nondestructive; Paint—Testing; 
Pipe Lines—Protective Coatings; Steel Corrosion—Testing. 


Developments in Electrographie Printing, H.R.MILLER, E.B. 
FRIEDL. Plating v 47 n 5 May 1960 p 520-7. Electrographie 
printing method for evaluating porosity and cracking in pro- 
tective coating systems on metals, makes use of small direct 
current to transfer ions from basis metal through discontinui- 
ties in coating to chemically treated dye-transfer paper; 
pressure device holds material firmly against treated paper; 
color changes locate precisely cracks and pores in coating; 
advancements in process include improved one-step technique, 
use of dilute solutions, etc. 


Die Preece-Probe und ihre Eignung zur Beurteilung sherar- 
disierter Ueberzuege, H.BABLIK, F.GOETZL, E.NELL. Metall- 
oberflaeche v 14 n 2 Feb 1960 u 34-5. Suitability of Preece 
test for evaluation of sherardized coatings; experimental data 
are presented to prove that zine oxide layer, always present 
on sherardized coatings, negates usefulness of test; these and 


pee findings confirm stipulations of ASTM designation A 


Haertemessung von harten und sproeden Spritzueberzuegen, 
K.KIRNER. Zeit fuer Metallkunde v 51 n 7 July 1960 p 
391-3. Determination of hardness of hard and brittle sprayed 
coatings; discussion of test methods and problems, such as 
relation of penetration depth to minimum thickness of coat- 
ing, and limitation of test load by brittleness of coating; expe- 
rience in practice; results of determinations of minimum 
thickness for given load when testing hardness of sprayed 
coatings of tungsten, WC with Co binder, and Al2O3. 


Improved NBS Abrasive Jet Method for Measuring Abrasion 
Resistance of Coatings, A.G.ROBERTS. ASTM—Bul n 244 Feb 
1960 n 48-51. Improvements in Nat Bur Standards method 
include use of more free flowing abrasive, redesigned abra- 
sive sifting chamber, greater uniformity of abrasive flow, 
electronic eontact device for greater speed and precision in 
setting nozzle-to-coating distance, and automatic timing; 
method is applicable to ceramic, porcelain, and anodic coatings 
in addition to organic coatings for which it was originally de- 
signed (See Engineering Index 1955 p 831). 


_ New Method for Detection of Pinholes in Protective Coat- 
ings, F.L.SOS, E.STERK. Acta Technica (Budapest) y 25 n 
8-4 1959 p 246-55. Argentographic method developed by Tele- 
communication Research Institute, Budapest, Hungary, deter- 
mines pinholes in coats on metals more electronegative than 
silver ; method is rapid, reliable and reproducible; image of 
pinholes appears in form of sharp points or spots on paper or 
film; argentography on photographic film makes possible 


quantitative estimation of areas i 
aia covered by pinholes. (In 


Testing of Protective Coatings for Metal - 
DALL. Corrosion Technology v 7 n 2, 8 Feb "toet tenee te 
p 88-92. Work reported to establish research and testing pro- 
gram, intended primarily for use by waterworks and public 
utilities and aircraft manufacturing industries. Feb: Principles 
and practice of newly developed indicator solution and elec- 
trolytie conductance tests on protective coatings for steel pipe 
Mar: Practical methods and procedures for obtaining and 
recording laboratory test data on performance of protective 


ee and of plastic tape wrap coatings applied to steel 


Thickness Measurement. See 


ls we, . arg . 
Measurement; Gages—Thic also Electroplating—-Thickness 


kness Measuring. 


Messen der Dicke metallischer Ueber 

: allis rzuege, R.WEINER. 
Draht v 11 n 6 June 1960 p 285-94. Measuring thickness Y 
metallic coatings; classification and review of destructive 
damaging, and nondestructive methods. , 


THE ENGINEERING INDEX—1960 1129 


PROTON ACCELERATORS. See Accelerators. 
PROTONS 


PULP—Continued 


See also Nuclear Energy; Physics—Nuclear; Radiation— 
Measurement. 


Scattering of High Energy Polarized Nucleons by Complex 
Nuclei, B.A-ROBSON. Australian J Physics v te 3 Sept 
1959 p 248-57. Elastic scattering of 220 MeV polarized nu- 
cleons by C and Ca studied using new expression for polariza- 
tion ; except at small angles of scattering, substantial agree- 
ment obtained with results of calculations using simplified 
form of WKB method; optical model parameters found and 
compared with those obtained by others for this energy region. 


PROXIMITY SWITCHES. See Electric Switchgear. 


PUBLIC ADDRESS SYSTEMS 


See also Electric Signal Systems; Race Tracks—Electric 
Equipment. 


Room Acoustics and Sound System Design, D.L.KLEPPER. 
IRE—Trans on Audio vy AU-8 n 3 May-June 1960 p 77-86. 
Principles are developed as guides for design of speech 
reinforcement systems; principles are illustrated by designs 
of several typical reinforcement systems such as large ex- 
hibition hall, reverberant church, meeting room, and audi- 
torium, 

Stand der Beschallungstechnik, H.PETZOLDT. Frequenz v 
13 n 12 Dee 1959 p 385-90. State of development of modern 
announcement techniques ; properties and application of direc- 
tional column loudspeakers ; magnetic recording delay systems ; 


Determination of Optical Properties of Pulp, J.H.E.HERBST, 
H.KRAESSIG. Tappi v 43 n 10 Oct 1960 p 836-9. Method for 
determination of relative absorption and scattering coefficients ; 
following advantages, all due to use of thick sheets, are 
claimed: simplicity of procedure, flexibility of conditions under 
which method may be used, and avoidance of errors which are 
function of basis weight. 


Effects of Decay Producing Organisms, Peniophora gigantea 
(Fr.) Massee, on Quality of Pulp from Jack Pine, W.McNEEL, 
Jr, R.D.SHENEFELT, T.A.PASCOE, T.C.SCHEFFER. Tappi 
v 43 n 4 Apr 1960 p 323-9. Report on cooperative project 
undertaken in central Wisconsin; increases in decay caused 
decreases in burst, tear, tensile strength, caliper, opacity, 
and probably folding endurance; slight increase in pulp yields 
during storage was very probably due to action of P.gigantea; 
by determining amount of decay in logs, estimate of value of 
pulp may be obtained. 


Experimental Study of Effect of Fomes pini (Thore) Lloyd 
on Pulping Qualities of Pond Pine Pinus serotina (Michx) 
Cooked by Sulfate Process, C.J.REIS, C.E.LIBBY. Tappi v 43 
n 5 May 1960 p 489-99. Results indicate that increase in decay 
causes decrease in yield and tear strength, breaking length 
and bursting strength increase; folding endurance, apparent 
density, and brightness are not significantly affected by fungus; 
lignin content decreases and a-cellulose increases as decay 
poe cellulose is not affected until advanced decay sets 
in. 34 refs. 


PULP DIGESTERS 


Corrosion. Corrosion of Mild Steel in Alkaline Pulping Liquors 
—3, R.B.KESLER. Tappi v 48 n 4 Apr 1960 p 355-7. Special 


stereophonie reproducing systems in halls and open air. 
PUBLIC RELATIONS. See Industrial Management. 
PUBLIC UTILITIES 


See also Hlectric Utilities; Highway Administration; High- 
way Systems ; Hydroelectric Power Plants ; Municipal Engineer- 
ing; Power Plants; Railroads; Refuse Disposal; Sewage Treat- 
ment Plants; Sewers; Steam Power Plants; Subways; 
Telephone; Transportation; Water Works. 

Remote Outage Locators After Three Years, J.C.SLOT- 
HOWER. Elec Light & Power v 38 n 18 Sept 15 1960 p 68-70. 
Operating experience of National Committee for Utilities 
Radio with remote unattended transmitters for reporting fail- 
ures in electric, gas, water or steam transmission or distribu- 
tion systems; considerations on use, limitations and desirable 
changes in equipment now used and in operating rules. 


Motor Trucks. See Motor Trucks—Public Utilities. 
PUBLIC WORKS 


See also City Planning; Construction Equipment; Dams; 
Flood Control; Highway Systems ; Hydroelectric Power Plants; 
Irrigation ; Tennessee Valley Authority; Water Works. 

Traffic Engineering in Public Works, G.J.FISHER. Traffic 
Quarterly v 13 n 3 July 1959 p 408-13. Relation to, and func- 
tions of traffic engineer in public works such as: design and 
construction of airfields and airports, bridges, buildings, park 
maintenance, sewage treatment plant operation, sewers, side- 
walks, streets, street lighting, and water distribution and 
water plant design. 


PULP 


See also Cellulose; Wood; also all subject headings begin- 
ning with Paper and with Pulp. 


Chemical Modification of Papermaking Pulps, K.WARD, Jr. 
Tappi v 43 n 1 Jan 1960 p 54-9. Summary of developments 
in process in which cellulosic fibers are partially substituted 
with hydrophilic groups to produce fibrous derivatives of low 
degree of substitution which produce paper sheets of improved 
strength properties; it is suggested that chemically modified 
fiber has beater additive built into its structure; comparison 
of some effects of beater additives and of chemical modification 
is given to confirm this hypothesis. 20 refs. 


Analysis. Dry Ashing of Pulp and Factors Which Influence It, 
L.H.PHIFER, J.B.MAGINNIS. Tappi v 43 n 1 Jan 1960 p 
38-44. Dry ash values decreased with increase in temperature, 
varying with type of pulp; there is large loss of sodium, cal- 
cium, iron, and copper, but silica is apparently not lost; re- 
sults indicate that dry ash data are of little or no value in 
determining inorganic contaminants, and unsatisfactory for 
sodium, calcium, copper, and iron analysis; it is suggested 
wet ashing should be used exclusively for sample preparation 
for inorganic analyses except possibly for silica. 


Testing. Application of Centrifugal Water-Retention Test to 
Evaluation, E.F.THODE, J.G.BERGOMI, Jr, R.E.UNSON. 
Tappi v 43 n 5 May 1960 p 505-12. New method for estimat- 
ing swollen volume of papermaking pulp; it is eoncluded 
that method offers fairly convenient method for empirical 
estimate of swollen volume of papermaking pulps, but it 
cannot be considered as unbiased measure of swollen volume 
and must be viewed cautiously as criterion of sheet strength. 

Brightness of High Yield Pulps—1, 2, P.LUNER, R.MAR- 
TON. Tappi v 43 n 10 Oct 1960 p 819-31. Pt 1: Morphology 
and nature of coloring materials in wood. 15 refs. Pt 2: Re- 
ductive bleaching of cold soda pulp from white birch with 
sodium borohydride. 


effect of sulphite ion in kraft white liquor; it was found 
that six- or sevenfold increase in corrosion rate occurred 
upon reduction in sodium sulphite, in liquor, of only 0.3 gpl; 
linear relationship between liquor corrosivity and steel corro- 
sion rate begins to break down as sodium sulphide content of 
liquor is reduced to about 1.5 gpl. Pts 1 and 2 indexed in 
Engineering Index 1958 p 983. 


PULP MANUFACTURE 


See also Cellulose; Paper and Pulp Mills; Paper Manufac- 
ture; Pulp; Pulp Digesters; Pulp Materials. 


Acetylation of Blends of Wood Pulp and Cotton Linters, A.J. 
ROSENTHAL, B.B.WHITE. Tappi v 43 n 1 Jan 1960 p 69-73. 
When sulphuric acid catalyst was incorporated in acetic acid- 
acetic anhydride acetylation mixture, blends reacted at rate 
intermediate between rates for individual cellulose sources ; 
prior addition of sulphuric acid to blends gave slower reaction, 
but addition in separate containers and then blending for 
acetylation again gave intermediate rate; phenomenon is 
attributed to preferential adsorption of sulphuric acid by 
wood pulp. 


HiFibre Process of Hardwood Pulping, H.L.CROSBY, N.N. 
COE. Paper Trade J v 144 n 13 Mar 28 1960 p 33-4. Chemi- 
mechanical process using lime rather than more expensive 
caustic soda; Kollermill is used for impregnation and defiber- 
ing, after which pulp passes through scalping screen; oversize 
in feed is returned either to impregnation or defibering ; proc- 
ess was evaluated on pilot plant scale. From paper before 
TAPPI, Feb 1960. 


Kinetics of Alkaline Degradation of Hemicellulose at Pulp- 
ing Temperatures, R.W.COLLIER. Tappi v 43 n 1 Jan 1960 
p 15-18. In degradation of hemicellulose in 7.0 and 10.0% 
NaOH solutions at 160 to 180 ©, amount of acid-precipitable 
material (f-cellulose) decreased linearly with time of heating, 
condition for zero order kinetics; data are in agreement with 
stepwise end-degradation mechanism whereby reducing end 
group is split off as saccharinic acid having new reducing 
group on main fragment; rayon grade wood pulp was pre- 
pared from slash pine chips. 


Network and Viscoelastic Properties of Wet Pulp—1, S.F. 
KURATH. Tappi v 42 n 12 Dec 1959 p 953-9. Dynamic me- 
chanical properties; data for southern pine bleached kraft 
pulp; real and imaginary components of complex shear mod- 
ulus as well as normal stress necessary to compact pulp were 
studied as function of pad concentration; general features of 
rheological equation for wet pulp are discussed. 


New American Paper Pulp Process, R.H.McKEE. Paper 
Industry v 42 n 4, 6 July 1960 p 255-7, 266, Sept p 412-13, 
420. New wood pulping process uses chemical solvent such as 
sodium xylensulphonate or sodium benzoate, which dissolves 
lignin so that cellulose can be filtered off, washed, then 
bleached by methods used for sulphite or kraft pulp; hy- 
drotropie chemical can be reused, and is also effective for 
straws, bagasse and bamboo. July: Pulping by full hydrotropic 
process. Sept: Semi-hydrotropic pulping. 


Unexpected Variables Affecting TAPPI-SFMC Drainage 
Time Tester of Suggested Method T 1002 sm-51, W.G.COGGAN. 
Tappi v 43 n 8 Aug 1960 p 724-5. Difficulties experienced in 
predicting drainage characteristics of groundwood and semi- 
chemical pulps on insulating board forming machines prompted 
study of variables not included in method; these were size 
and alum addition and cleanliness of pulp and water; it is 
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PULP MANUFACTURE—Continued 


recommended that test include as many conditions as possible 
to which pulp will be exposed on forming machine; initials 
SFMC refer to Structural Fibrous Matls Committee. 


Use of Surfactant in Cold Caustic Pulping of Aspenwood, 
R.A.DIEHM, H.L.LARSON, S.MEINSTEIN. Tappi v 43 n 4 
Apr 1960 p 364-9. Of numerous surfactants, sodium xylene 
sulfonate (SXS) appeared to be most suitable for enhancing 
liquor penetration; pulp has better strength properties, 
treated fibers are softer, defiber faster and more readily, and 
most pronounced advantage is increased yield. 


Beating. Determination of Fiber Length Distribution in Con- 
nection with Beating Research, L.S.NORDMAN, J.A.NIEMI. 
Tappi v 43 n 3 Mar 1960 p 260-6. Tests were carried out in 
various well known laboratory beaters, using typical pulp 
samples made from Finnish species of wood; sulphate pulps in 
general are cut less than sulphite pulps, and hardwood pulps as 
rule are more resistant to cutting than softwood pulps; in mix- 
tures, cutting of one type of fiber is dependent on presence 
of other components. 


Effects of Electrolytes in Valley Beater Test, B.B. THOMAS. 
Tappi v 43 n 5 May 1960 p 447-54. Effects of water composi- 
tion on various aspects of pulp beating process; beatings were 
made on control pulp in solutions of large number of different 
ionic salts, freeness and sheet properties being determined ; 
specific surfaces of some samples from these beater tests were 
determined by permeability method; different pulps were 
beaten comparatively in deionized and tap water. 28 refs. 


Method for Grinding and Calibration of Valley Beater, 
V.H.POOLE. Tappi v 43 n 3 Mar 1960 p 248-54. Various meth- 
ods of grinding, conditioning, and adjusting bedplate and 
roll were studied, and procedure for inspection and work 
developed; grinding with 80 grit emery and conditioning with 
400 grit emery, both in pulp medium, was chosen; beater is 
not accepted as being in calibration unless it will reproduce 
test values of reference standard pulp within certain tolerance 
limits ; work was done at Powell River Co, Powell River, BC. 


Sorption Studies of Modified Locust Bean Gum on Bleached 
Sulfite Pulp, V.A.RUSSO, E.F.THODE. Tappi v 43 n 3 Mar 
1960 p 209-18. Partially methylated locust bean gum on 
bleached sulphite pulp was studied as contribution to under- 
standing of sorption behavior of polysaccharide beater adhe- 
sives; rate determining factors were singled out, and effects 
of time, concentration, temperature, degree of agitation, and 
pulp specific surface area determined; major rate controlling 
factor was diffusional transport step bringing gum molecules 
from bulk phase of solution to surface of fibers. 27 refs. 


Bleaching. See also Hydrogen Peroxide; Pulp—Testing. 


Automatic Continuous Production of Hypochloite Bleach 
Liquor at St. Helens, P.M.SCHNABEL, E.P.DUNCAN. Paper 
Trade J v 144 n 18 May 2 1960 p 40-1. Equipment and operat- 
ing methods used for calcium hypochlorite system, utilizing 
oxidation reduction potential control of reaction, at Crown 
Zellerbach Corp, St. Helens, Ore; system can produce up to 
150,000 gpd of pulp bleaching liquor at strength of 40 g/l 
available chlorine with excess calcium hydroxide at 0.7 g/1; 
strength can be controlled at any desired level between 20 and 
50 g/l available clorine. 


Bleach-Process Record Confirms Hopes. Chem Eng v 67 n 13 
June 27 1960 p 64, 66. By producing calcium hypochlorite in 
continuous controlled system British Columbia Forest Products, 
Ltd, is getting better control of bleached-pulp quality; prime 
control point in entire system is on hypochlorite line feeding 
into product storage tanks; platinum-silver electrode pair 
measures oxidation potential of product; measurement is 
transmitted to oxidation potential recorder controller which 
controls flow of chlorine. 


Effect of pH on Pulp Degradation in Each Hypochlorite 
Stage of Six Stage Sulfate Pine Bleaching System, M.G. 
LYON, A.C.SALISBURY. Tappi v 43 n 4 Apr 1960 p 349-54. 
It is shown that effects of pH in successive hypochlorite stages 
are similar but not identical; pH’s ranged from 10 to 1.5 plus 
or minus 0.2 pH; pulps were tested for viscosity, brightness, 
permanganate number, brightness loss on oven fading, and 
hot alkali solubility; pH above 8 in all hypochlorite stages 
gives optimum results. 


Mead Now Bleaches Hardwood Soda Pulp with Chlorine 
Dioxide, E.F.BARKER. Paper Trade J v 144 n 9 Feb 29 1960 
p 24-9. New 4-stage plant at Chillicothe, Ohio, uses chlorina- 
tion, caustic, calcium hypochlorite, chlorine dioxide sequence; 
chlorination is carried on at low density, while remaining 
stages handle pulp at high density; instead of dropping pulp 
from washers and mixers into towers, it is pumped to tops of 
caustic extraction and calcium hypochlorite stage towers, thus 
avoiding extra operating floor elevation; flow diagram. 


Mead’s New Bleach Plant in Operation, A.W.J.DYCK. Pa- 
per Industry v 41 n 12 Mar 1960 p 850-3, 855, 858. Component 
and arrangement information for 500-ton per day capacity 
pulp bleaching plant; all bleaching operations and chlorine 
dioxide generation are controlled from 24-ft long gyaphic 
panel; chlorine dioxide is produced by Solvay process. 


PULP MANUFACTURE—Continued 


New Design of ClO2 Bleach Tower Cuts Costs at Potlatch, 
P.D.Van DERVEER. Paper Trade J v 144 n 32 Aug 8 1960 p 
20-2. Tower at Potlatch Forests Industries Mill in Lewiston, 
Idaho, is of concentric design with inner upflow tower and 
outer annular shell forming downflow tower; it is utilized for 
fifth bleaching stage; height oa is 78 ft, inner tower is 18 ft 
in diam, outer tower 30 ft in diam; tower handles 700 tons 
of pulp per day. 

Oxidation of Some Simple Organic Molecules with Aqueous 
Chlorine Dioxide Solutions, R.A.SSOMSEN. Tappi v 43 n 2 Feb 
1960 p 154-60. Kinetics; chlorine dioxide oxidations of 2,3- 
butanediol, acetoin, diacetyl, ethanol, acetaldehyde and n-butyr- 
aldehyde, each containing one of possible functional group- 
ings in cellulose, were studied in dilute aqueous solutions 
buffered at pH 1 and 7; oxidations at both pH 1 and 7 
were of apparent zero order and hydroxyl compounds at each 
pH were found to be more stable to chlorine dioxide attack 
than carbonyl compounds; reaction products. 


Peroxide Bleaching of Kraft Pulps, N.HARTLER, E.LIN- 
DAHL, C.G.MOBERG, L.STOCKMAN. Tappi v 43 n 10 Oct 
1960 p 806-13. Stability of alkaline solutions of hydrogen 
peroxide is shown to be influenced by material of which reac- 
tion bottle is made; besides magnesium sulphate and silicate, 
chelating substances have stabilizing action; in final stage 
bleaching, peroxide produces pulp of maximum brightness at 
about pH 11; high pulp consistency and high temperature are 
favorable. 


Physical Properties of Bleached High Yield Pulps, N.N.COE, 
H.L.CROSBY. Tappi v 43 n 1 Jan 1960 p 65-9. Portions of 
semichemical pulp similar to cold soda process pulp were 
bleached by five different agents; sodium  hydrosulphite, 
peroxide, sodium hypochlorite, and chlorine dioxide gave gen- 
erally similar action; at given freeness, strength properties 
and ease of beating are improved, apparent density is in- 
creased and opacity decreased; two-stage chlorine-sodium 
hydroxide treatment gave much increased density and strength ; 
loss in opacity became extreme after short beating time. 

Proposed Mechanism for Acidic Chlorination of Softwood 
Lignin, C.DENCEH, K.SARKANEN, Tappi v 43 n 1 Jan 1960 p 
87-96. Model compounds, Norway spruce lignosulphonie acid 
and wood meal, were treated with chlorine water at pH 1 and 
studied by spectrophotometric and organic procedures; sig- 
nificance of various reactions is discussed in terms of results 
sound in acidic chlorination of wood meal and various wood 
pulps. 

St. Regis Adds Zinc-Hydro Stage to Peroxide Bleach Plant, 
H.DYER. Paper Trade J v 144 n 16 Apr 18 1960 p 34-9. Im- 
provement in groundwood bleaching plant at Bucksport, Me, 
mill provides for production of printing grades of paper in 
higher brightness ranges with less expensive combination of 
chemicals; medium density upflow tower is utilized as second 
stage; sulphur dioxide is added at first mixer of second stage 
to neutralize first stage chemicals, and also steam to raise 
pulp temperature to 120-140 F. 


Use of Control Valves at Marathon Naheola Bleach Plant, 
R.L.MORRISON. Paper Trade J v 143 n 42 Oct 19 1960 p 86-9. 
Method of determining valve selection for pulp bleaching 
facilities at new Marathon Southern Corp mill, Alabama; 
chemicals used in five-stage bleaching operation are chlorine, 
sodium hydroxide, calcium hypochlorite, chlorine dioxide and 
hydrogen peroxide. 

Byproducts. See Pulp Manufacture—Waste Liquor Utilization. 


Cooking. See Pulp Manufacture—Sulphate Process; Pulp Manu- 
facture—Sulphite Process. 


Cutters. See Paper and Pulp Mills—Equipment. 


Flow. Study on Flow of Wood Pulp Slurries in Pipe Line, Y. 
TOMITA. Japan Soc Mech Engrs—Bul v 2 n 8 Nov 1959 p 658- 
62. It is shown that coefficient of pipe friction loss of wood 
pulp slurries can be treated uniformly by use of single dimen- 
sionless number both in case of similar flow to Bingham fluid 
at low velocities and in case of producing thin water film at 
high velocities ; phenomena in slurry flow also explainable on 
basis of existence of thin water film on pipe wall. 

Instruments. See Paper and Pulp Mills—Instruments. 


Sulphate Process. See also Pulp Manufacture—Beating; Pulp 
Manufacture—Bleaching ; Pulp Manufacture—Washing; Pulp 
Manufacture—Waste Liquor Utilization. 


Alkali Sorption on Wood from Dilute Aqueous Solutions, 
T.N.KLEINERT, L.M.MARRACCINI, E.J.DOSTAL. Tappi v 
43 n 3 Mar 1960 p 201-8. Sorption from solutions of sodium 
hydroxide, alkaline sodium zincate, sodium sulphide, and 
from commercial kraft cooking liquor on sawdust passing 
40-mesh but retained by 60-mesh screen; upon comparing 
alkali sorption from alkaline kraft cooking liquors with that 
from | pure sodium hydroxide solutions of same alkalinity, 
ee fe Phe ML te i smaller; no sulphur sorption was 
noticec or raft liquor with 27.2% effective i 
25.4% sulphidity. 23 refs. 7o Sp ahien Ane 


Alkaline Pulping of Poplar and Birch, G.W.LEGG, J.S 
HART. Tappi v 43 n 5 May 1960 p 471-84. Taddanae of sul- 
fidity and effective alkali on rate of pulping and pulp proper- 
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ties; for kraft pulping of poplar and birch, it is shown that, 
regardless of variation either within same wood species or 
between two hardwood species, wood constituents are re- 
moved during cooking in constant proportion to amounts 
present in original wood; variations within species account 
for greater difference than any other variable. 24 refs, 


Continuous Pulping is Paying Off. Chem Eng v 66 n 19 
Sept 21 1959 p 136-9. Description and flowsheet of continuous 
process for bleached sulphate pulp; Gulf States Paper Corp 
mill at Demopolis, Ala, features Kamyr continuous digester, 
producing 375 tpd high quality pulp from southern pine and 
hardwoods ; cold blow process used; pulp is cooled by injecting 
black liquor; water is added to adjust alkalinity. 


Effects of Active Alkali Charge Upon Unbleached Pulp 
Yields and Quality in Kraft Cooking of Southern Pinewood, 
E.D.CANN, W.B.ROBERSON. Tappi v 43 n 2 Feb 1960 p 97- 
104. In trials with various active alkali charges, under mill 
conditions, moderate excess of active alkali, 18%, under rela- 
tively mild cooking conditions used, led to optimum results; 
good, or slightly improved pulp strengths were obtained with 
little or no loss in yields; experience indicates that difficulties 
with pitch in pulps and with operations in recovery unit can 
be avoided by use of moderate excess of active alkali. 


Kraft Liquor Sulfidity Control with Sulfuric Acid, J.N. 
SWARTZ, R.C.MacDONALD, P.C.HAMBAUGH. Tappi v 43 
n 5 May 1960 p 499-505. System at Bowaters Southern Paper 
Corp whereby sulphuric acid is used as make-up sulphur to 
permit recovery of spent cold caustic pulping liquors, to in- 
crease sulfidity of kraft cooking liquors, and to maintain 
liquor sulfidity at desired level; sulphuric acid (66 Bé) is 
mixed with concentrated black liquor from cascades in auxiliary 
mixing tank. 


Operations Research Approach to Economic Optimization 
of Pulping Process, C.W.CARROLL. Tappi v 43 n 4 Apr 
1960 p 305-13. Approach to maximization of net dollar return 
from operation of hypothetical processes; system includes 
interrelated digester and recovery cycle operations and asso- 
ciated revenues and costs involved in manufacture of un- 
bleached grade of spruce kraft pulp; object; object of economic 
balance is to determine values of controllable operating vari- 
ables which maximize net return, subject to nonviolation of 
restraints considered; mathematical model is nonlinear. 


Oxidation of Kraft Black Liquor with Pure Oxygen, R.E. 
FONES, J.E.SAPP. Tappi v 43 n 4 Apr 1960 p 369-73. Changes 
in concentration of sodium constituents were determined as 
oxidation of black liquor proceeded; addition of oxygen at 
end of normal kraft cook successfully reduced sodium sulphide 
content of liquor but oxygen consumption was high and sig- 
nificant reduction in pulp strength and brightness was ap- 
parent; cost was prohibitive at present oxygen price. 

Use of Polysulphides in Kraft Pulping Process, J.R.PECK- 
HAM, M.N.MAY. Tappi v 43 n 1 Jan 1960 p 45-8. Comparative 
data for pulping of mixture of southern pinewoods indicate 
screened yield advantage of polysulphide pulp over kraft pulp 
of up to 2%, based on moisture free wood; color and bleach- 
ability compared favorably, quality was inferior; it is con- 
cluded that commercial application would depend on value of 
excess yield. 


Sulphite Process. See also Pulp Manufacture—Beating; Pulp 


Manufacture—Bleaching; Pulp Manufacture—Waste Liquor 
Utilization; Pulp Materials—Wood; Soda Products. 


Effect of Surface Active Agents on Drainage and Physical 
Strength Properties of Sulfite Pulp, R.V.TOUCHETTHE, L.C. 
JENNESS. Tappi v 43 n 5 May 1960 p 484-9. All surfactants 
used facilitated water removal from sheet; physical strength 
properties were affected, cationics having greater effect than 
nonionics in decreasing breaking length, and burst while 
increasing tear; anionic surfactants increased breaking length 
and decreased burst and tear; effects are thought to be result 
of surface tension and relationship of electric charges between 
surfactants and pulp fibers. 

How French Firm Uses Ocean Water in Manufacture of 
Sulphite Pulp. Paper Trade J v 143 n 37 Sept 14 1959 p 54-5. 
Société Calaisienne des Pates a Papier is located at edge 
of Calais harbor at North Sea; pulp production is 60,000 
ton/yr, using white spruce and lime magnesium base bisulphite 
cooking liquor; seawater is settled then filtered; flocculating 
agents are used in purification process, and pH adjustment 
is also made. 

New Sulphite Pulping Process and New Pulp, J.C.W.EVANS. 
Paper Trade J v 143 n 36 Sept 7 1959 p 42-8. Report on proc- 
ess applicable to both hard and soft woods, developed at 
Skutskar mill of Stora Kopparberg, Sweden; key principle of 
new method is two-stage cooking process which avoids phenolic 
eondensation reaction; this is accomplished by first sulphonat- 
ing pH for completion of pulping operation. 


Some Developments in Swedish Sulfite Pulping Research, 
L.G.STOCKMAN. Tappi v 43 n 2 Feb 1960 p 112-20. Projects 
at Central Laboratory of Swedish Cellulose Industry ; sulphite 
cooking without base gives paper and viscose pulps with nor- 
mal characteristics, sulphonation can be accelerated by small 
additions of base or soluble sulphate; single stage cooking 


with NaHSO3 gives high yields of bright chemical pulps with 
strength properties in some respects comparable with those of 
kraft pulps; 2-stage sulphite cooking is also discussed. 


Something New in Semi-Chemical Pulping of Hardwood, 
J.C.W.EVANS. Paper Trade J v 143 n 34 Aug 24 1959 p 36-41. 
Report on process for neutral sulphite semi-chemical pulping 
of birch, used by Stora Kopparberg A.B. at Kvarnsveden, 
Sweden, called Stora Brite-chem process, and also on other 
pulping operations at same mill; birch cooking liquor is ob- 
tained by sulphitation of caustic soda solution in tower, with 
sulphur dioxide, obtained by burning sulphur; flow diagram. 


Sulfite Pulping—New Look. Can Chem Processing vy 43 n 
12 Dee 1959 p 47-51. Survey and comparison of Arbiso, 
Magnefite, Stora, AST and ion exchange processes, as well 
as techniques for modifying cooking liquor, soda ash _ re- 
covery, continuous sulphite pulping and obtaining higher 
brightness pulp are presented; flow sheet of chlorine-caustic- 
chlorine dioxide installation for sulphite pulp bleaching. 


Symposium on Sulfite Pulping and Recovery Systems. Tappi 
v 43 n 8 Aug 1960 p 673-710. Introductory Remarks, P.J. 
FROST, J.L.McCARTHY, 673-4; Magnesia-Base Pulping and 
Recovery, W.J-DARMSTADT, G.H.TOMLINSON, II, 674-8; 
Chemical Recovery from Sulfite Spent Liquors by Atomized 
Suspension Technique, W.H.GAUVIN, J.J.O.GRAVEL, 678-83 ; 
Sivola Sodium-Base Pulping and Chemical Recovery Process, 
E.H.KENNEDY, 683-8; Western Precipitation Recovery Sys- 
tem, R.Q.BOYER, 688-98; Mead Recovery Process, H.P.MAR- 
KANT, 699-702; Stora Sodium-Base Chemical Recovery Proc- 
ess, K.N.CEDERQUIST, N.K.G.AHLBORG, B.LUNDEN, T.O. 
WENTWORTH, 702-6; Stora Kopparberg Recovery Process in 
Mo and Domsjo AB Domsjo Sulfite Mill, ASSCHOLANDER, 
706-10. 


Thermodynamic Study of System Sodium Sulfite—Sodium 
Bisulfite—Water at 25 C, R.S.MORGAN. Tappi v 43 n 4 Apr 
1960 p 357-64. Activity coefficients of sulphites in various solu- 
tions of system were calculated from isopiestic vapor pressure ; 
composition of solutions and dynamic gas saturation vapor 
pressure measurements were determined from thermodynamic 
data; value of data, particularly for Arbiso pulping process, 
are suggested. 


Unique Sulphite-Soda Pulping and Recovery System Used at 
Rauma, J.C.W.EVANS. Paper Trade J v 143 n 87 Sept 14 
1959 p 50-3. Report on method of pulp manufacture and re- 
covery process for chemicals developed at Rauma-Repola, Oy, 
Finland; cooking process uses acid sulphite first stage and 
alkaline second stage; present pulp production is 175,000 
ton/yr; schematic diagram shows Sivola process for recovery 
of sodium and sulphur compounds used in two-stage cook. 


Washing. Application of Diffusion Theory to Washing of Kraft 


Cooked Wood Chips, S.W.McKIBBINS. Tappi v 43 n 10 Oct 
1960 p 801-5. Longitudinal diffusion coefficients obtained from 
these data were approximately two to three times as large 
as those in transverse direction; data were also obtained 
for extraction of sodium from kraft cooked samples of rec- 
tangular blocks and conventional pulp chips in which multi- 
directional diffusion occurred. 


Waste Liquor Utilization. See also Industrial Wastes—Paper 


and Pulp Mills; Roads and Streets—Stabilization ; Soils— 
Stabilization; Steam Power Plants—Paper and Pulp Mills. 


Estimation of Tall Oil in Sulphate Black Liquor, W.SALTS- 
MAN, K.A.KUIKEN. Tappi v 42 n 11 Nov 1959 p 873-4. 
Analytical method involves extraction of oil from acidified 
aqueous acetone-aleohol solution in which degraded lignin 
yesidues are soluble; advantages are in convenience, efficiency, 
and safety relative to methods requiring extraction of oil from 
insoluble lignin; data on analytical precision, recovery of 
tall oil added to system, and characterization of isolated 
product. 


Present Status of Atomized Suspension Technique. Paper 
Industry v 41 n 10 Jan 1960 p 703, 748. Technique was devel- 
oped by Pulp & Paper Research Institute of Canada, invented 
and patented by W.H.GAUVIN; process is fluidized bed 
technique in which solids, in powder form, are carried in 
turbulent gas suspension, objective being recovery of sulphur 
from spray dryed, spent pulp mill liquor; seven research and 
test installations have been made, others are planned. 


Solubility of Sodium Carbonate in Sodium Sulfide Solutions, 
S.T.HAN, R.P.WHITNEY. Tappi v 43 n 5 May 1960 p 420-3. 
Solubility was determined at temperatures from 5 to 90 C 
and with sulphide content from 2 to 10%; application of data 
to kraft neutral sulphite cross recovery is discussed with re- 
spect to fractional crystallization and partial solution ; in cross 
recovery, neutral sulphite spent liquor is used as make-up in 
kraft recovery system. 


Utilization of Spent Sulfite Liquor, J.M.HOLDERBY, W.A. 
MOGGIO. Water Pollution Control Federation—J v 32 n 2 Feb 
1960 p 171-81. Discussion of disposal and utilization methods ; 
disposal directly to rivers, storage in lagoons with controlled 
discharge, and soil discharge; utilization by evaporation and 
burning mostly for fuel value, by evaporation for preparation 
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of lignosulphonates, and by fermentation for production of 
yeast or alcohol; sulphite utilization and BOD performance ; 
100% BOD reduction can be achieved by yeast production. 


Utilization of Sugars in Spent Sulfite Liquor by Green Alga, 
Chlorococceum Macrostigmatum, T.E.MALONEY. Sewage & 
Indus Wastes v 31 n 12 Dec 1959 p 1895-1400. Laboratory ex- 
periments were conducted to determine ability of this alga to 
utilize sugars present in spent sulphite liquor; results indicate 
that sugars are assimilated by algae and that they serve as 
carbon and energy source for growth of algae in dark. 


Zimmermann Process and Its Applications in Pulp and Pa- 
per Industry, F.J.ZIMMERMANN, D.G.DIDDAMS. Tappi v 43 
n 8 Aug 1960 p 710-15. Process is continuous operation under 
pressure, which oxidizes combustible matter with air while 
both are dissolved or suspended in water; wet air oxidation of 
waste liquors from pulping has been carried out in stainless 
steel reactors at 200 to 300 C and 800 to 3000 psi; oxidation 
of combustibles has been as high as 95% complete; energy 
from oxidation has been converted to motivating power and 
chemicals have been recovered for recycling to pulping. 


PULP MATERIALS 
See also Cellulose; Pulp Manufacture. 


Recent Results with Rapid Continuous Pulping of Agricul- 
tural Fibres, J.E.ATCHISON. Paper Technology v 1 n 
Feb 1960 p 55-68. Preliminary studies on application of con- 
tinuous pulping method to rice straw, sugar cane bagasse and 
reeds; description of rapid continuous pulping method using 
horizontal tube digester with special metering and pre-impreg- 
nation features; methods for preparing agricultural fibers for 
pulping. Before 2nd EUCEPA Symposium. 


Search for New Fiber Crops, H.J.NIESCHLAG, G.H.NEL- 
SON, LA.WOLFF, R.E.PERDUE, Jr. Tappi v 43 n 3 Mar 
1960 p 193-201. Scheme for evaluating potential of fiber 
producing plants as source of papermaking pulp; it considers 
botanical characteristics, chemical composition, dimensional 
measurements of fibrous constituents, yield after sodium 
chlorite maceration, and qualitative physical and visual ap- 
praisal; data, including density measurements, on 58 plant 
species representing 11 families are reported; Gramineae, 
Leguminosae, and Malvaceae appear to be most promising of 
these. 33 refs. 

Use of Glass as Papermaking Fibre, J.H.MARTIN. Paper 
Technology v 1 n 2 Apr 1960 p 153-6. Review suggests glass 
fiber has advantage of stability and strength over cellulose 
fibers; methods have been developed for production of papers 
containing amounts of glass up to 100%; earlier work was 
limited to high cost specialty papers, but developments have 
brought about possibility of inclusion of small percentages 
of glass fiber in papers and boards produced in large 
quantities; advantages gained are of increased machine 
speeds, yardage and caliper, besides gains in dimensional stabil- 
ity. 

Bagasse. Preparation of Dissolving Pulp From Sugarcane 
Bagasse, A.H.LOCUS. Tappi v 43 n 1 Jan 1960 p 11-15. Study 
of pulp for production of viscose rayon; pulps with 91 Hunter 
brightness and containing 95% alpha-cellulose, 4% pentosans, 
and 0.05% ash were obtained by steam hydrolysis of depithed 
bagasse fiber followed by pulping with kraft chemicals and 
bleaching in seven stages; yield from depithed bagasse was 
about 83%, comparable to that from wood; spun yarn showed 
suitability of pulp. 


Sawdust. See Paper Board—Manufacture. 


Straw. Corrugating Pulp from Wheat Straw by Cold Soda 
Process, A.J-ERNST, T.F.CLARK, I.A.WOLFF. Tappi v 43 
n 1 Jan 1960 p 34-7. Whole and chopped straws were steeped 
for 1, 3, and 5 hr, with 6 to 16% NaOH based on straw; 
various vacuum and pressure impregnation treatments were 
investigated; high yields, 75 to 84%, of pulps were obtained 
with chemical consumption of 6.2 to 7.5% from initial con- 
centrations of 12, 14 and 16% NaOH; it is suggested that, 
possibly future study could reduce high (9:1) liquid-solid 
ratios and initial chemical concentration required. 


Rice Straw for Bleached Papers, A.J.ERNST, Y.FOUAD, 
T.F.CLARK. Tappi v 43 n 1 Jan 1960 p 49-53. Rice straws 
from Arkansas, Louisiana, and Egypt were studied, using me- 
chanochemical and pressure pulping methods; no unusual 
equipment or techniques are required to prepare quality 
pulps; selected pulps were converted alone or in blends with 
bp pulps to variety of papers on laboratory fourdrinier ma- 
chine. 


Waste Paper. Four Possible Systems Available for Dispersion 
of Asphalt in Waste Paper, P.S.BOLTON. Paper Trade J v 
144 n 37 Sept 12 1960 p 50-1. Two systems utilize continuous 
digesters and are both in regular use; of other two, one uses 
high density presses while second requires addition of chemi- 
cal; two latter show promise, but are yet to prove themselves 
in production; features of each of four systems are described. 


Mill Trials Show Chemical Compound Effective Dispersant 
for Asphalt. Paper Trade J v 144 n 3 Jan 18 1960 p 45-6. 
Chemical designated Phaltless compound 82, is added 
to slushed stock in pulper, preferably under proper con- 
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ditions of pH, temperature, and consistency, although only 
critical factor is sufficient agitation to obtain complete disper- 
sion; information on laboratory and mill trials with pulping 
of corrugated waste kraft is included. 


Wood. See also Cellulose; Forestry; Lignin; Pulp—Testing; 


Pulp Manufacture. 


Conventional Planer Shavings vs Special Planer Chips for 
Pulp, E.M.DAVIS. Paper Industry v 42 n 1 Apr 1960 p 20-2, 
30; see also Wood-Worker v 78 n 12 Feb 1960 p 22-7. Size and 
shape of shavings were studied; laboratory pulping of shaving- 
sawdust mixtures of Douglas-fir by sulphate process and south- 
ern pine by cold soda process was not encouraging; chips 
produced by blankers are satisfactory for pulping, being 
Jarger and yielding much more long fiber; possibility exists of 
developing disk type cutterhead that would yield satisfactory 
chips and also smooth surface. 


Distribution of Constituents Across Wall of Unbleached 
Spruce Sulfiite Fibers, OKALLMES. Tappi v 43 n 2 Feb 1960 
p 143-58. Technique was developed for isolating portions of 
primary and outer secondary walls and of middle secondary 
walls of unbleached spruce sulphite fibers for chemical analy- 
ses; distribution of constituents across wall was determined ; 
structural details and chemistry of isolated materials were 
studied. 41 refs. 


Estimation of Pulp Yield and Quality of Living Trees from 
Paired-Core Samples, R.M.ECHOLS. Tappi v 42 n 11 Nov 
1959 p 875-7. Procedure followed by US Forest Service at 
Southern Inst of Forest Genetics at Gulfport, Miss in using 
pairs of 10-mm increment cores to determine potential pulp 
yield and wood quality of trees. 


Fractionation of Hemicelluloses, R.NELSON. Tappi v 43 
n 4 Apr 1960 p 318-17. Hemicelluloses were fractionally re- 
moved from slash pine chlorite holocellulose by stepwise 
alkaline extraction; subfractions were separated by novel 
method consisting of sequential addition of cetyl pyridinium 
bromide, borax and acetone to aqueous solutions of hemicellu- 
loses, and by copper complexing followed by alkaline extrac- 
tion; it was possible to prepare xylan and glucomannan with 
efficiency having purities generally above 90%. 40 refs. 


Free Mono- and Oligosaccharides of Some California Coni- 
fers, L.V.SMITH, E.ZAVARIN. Tappi v 438 n 8 Mar 1960 p 
218-21. Survey of free sugars and lower oligosaccharides in 
heartwood, sapwood, inner bark, and outer bark of incense 
cedar, redwood, ponderosa pine, sugar pine, Douglas-fir, red 
fir, grand fir, white fir, and Pacific yew; arabinose, glu- 
gose, together with galactose, xylose, and certain methyl- 
pentoses seem to be peculiar to heartwood and outer bark; 
glucose, fructose, sucrose, together with raffinose and stachyose 
seem to be characteristic for sapwood and inner bark. 


Investigations of Mannans and Xylans in Softwood, A.J. 
MORAK, K.WARD, Jr. Tappi v 43 n 5 May 1960 p 413-20. 
Comparison was made of efficiency of four alkaline extraction 
sequences jin removing mannose and xylose units from holocel- 
luloses produced from sprucewood and pulps: most efficacious 
treatment was sodium hydroxide followed by potassium hy- 
droxide for mannose and reverse sequence for xylose; frac- 
tionation effects and formation of hemicellulose material solu- 
ble in 70% alcohol are discussed. 


Investigation of Some Ancient Woods, D.J.BRASCH, J.K.N. 
JONES. Tappi v 42 n 11 Nov 1959 p 913-20. Samples included 
one from quarry in Alberta, Canada, fossilized wood from 
fourth stratum of Liblar mine, near Cologne, Germany, Cedrus 
nenhallowii from Miocene gravel in California, and wood from 
Tertiary period in Paskapoo formation; samples contained 
carbohydrate material; Cedrus penhallowii was fractionated ; 
hemicelluloses and alpha-cellulose were very similar in com- 
position and structure to polysaccharides isolated from woods 
of recent origin. 37 refs. 


Isolation and Properties of 4-0-Methylglucuronoxylan from 
Inner Bark of White Birch (Betula papyrifera), A.J.MIAN, 
T.E.TIMELL. Tappi v 43 n 9 Sept 1960 p 775-81. Extractive 
free inner bark contains pectic acid (4.5%), acidic xylan 
(26.6%), and cellulose (28.4%), in addition to several other 
polysaccharides (5.3%); 4-0-methylglucuronoxylans present in 
wood and in bark of white birch are almost identical. 76 refs. 


Isolation and Properties of Glucomannan from Wood of 
White Birch (Betula papyrifera, Marsh.), T.E.TIMELL, Tappi 
v 43 n 10 Oct 1960 p 844-8. It is concluded that gluecomannan 
is essentially Jinear diheteroglycan containing approximately 
equal quantities of B-D-glucose and B-D-mannose residues ; 
hemicellulose is polymolecular and contains minimum number 
of 70 hexose residues per average molecule, 41 refs. 


Linear Programming and Optimal Cutting Policies, T 
THEILER. Paper Industry v 41 n 6 Sept 1989 YP 384-6, aa, 
How considerations involved can be expressed in mathematical 
terms, reduced to matrix form, and solved by computer or by 
systematic mechanical technique; example for hypothetical 
paper mill with four woodland areas, each having several 
species, that can supply pulp; problem is to fill yard with 
proper kinds of wood taken from four areas that will give 
greatest overall return in profits, 
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Methanol-Extractable Aromatic Materials in Inner Bark 
of P. Tremuloides, H.B.FABER, Jr. Tappi v 48 n 5 May 
1960 p 406-13. 10 aromatic compounds were identified in 
methanol extracts of aspen inner phloem and stone cell layer ; 
data concerning seasonal variation of materials present in 
these extracts were obtained; in light of newer views of lignin 
formation, it appears that cambial activity and formation of 
methoxyl groups are closely associated. 40 refs. 


Polysaccharides in Inner Bark of White § LUCE, iL. 
PAINTER, C.B.PURVES. Tappi v 43 n 8 Aug 1960 p 729-36. 
Attempt to classify polysaccharides in inner bark of Picea 
glauca, and to compare them with those in wood of tree; it 
was concluded that inner bark contained starch, mainly in 
form of granules, much pectic material, consisting of pectinic 
acid, galactan, and araban, and hemicellulosic material, con- 


sisting of xylan and mannan components similar to those of 
wood. 44 refs. 


Relationships Between Wood Density and Other Wood and 
Pulp Properties, L.A-.HIETT, W.L.BEERS, Jr, K.A.ZACHA- 
RIASEN. Tappi v 43 n 2 Feb 1960 p 169-73. Specific gravity 
variations within and between slash pine trees are related to 
variations in other wood and pulp properties, both physical 
and chemical; paper strength varies more with wood density 
variations within tree than between trees; specific gravity 
should be considered in plus tree selection only to extent that 
it influences wood (and pulp) yield. 


Studies on Barks of Family Salicaceae—3, I.A.PEARL, D.L. 
BEYER, D.LASKOWSKI, D.WHITNEY. Tappi v 43 n 9 Sept 
1960 p 756-8. Alkaline hydrolysis of barks of several species of 
genus populus; results are for species of importance to pulp 
and paper industry; some studies on types of bark for partic- 
ular species are included. 


Variation in Cellulose Content of Douglas-Fir, R.W. KEN- 
NEDY, J.M.JAWORSKY. Tappi v 43 n 1 Jan 1960 p 25-7. 
Standard samples from eight trees were analyzed for Cross 
and Bevan cellulose, and single tree from pith to bark; lower 
cellulose yields were found in core wood than in outer wood 
of single tree, and most variation caused by age in first 15 
annual rings from pith; cellulose yields for standard samples 
varied from 54.9 to 65.4%. 

PULP MILLS. See Paper and Pulp Mills. 
PULPWOOD. See Pulp; Pulp Materials—Wood. 
PULSE ANALYZERS. See Counters—Pulse Analyzers. 
PULSE GENERATORS. See Signal Generators. 


PULSE JET PROPULSION. See Aircraft Engines, Jet and 
Turbine. 


PULVERIZED FUEL 


See also Boiler Firing—Pulverized Fuel; Coal Carbonization ; 
Coal Storage; Diesel Engines—Coal Burning; Flame Research ; 
Fuels—Combustion; Gas Manufacture—Fuels; Gas Turbine 
Power Plants—Germany. 


Pressurization of Granular Solid Fuels, M.N.AREF. ASME— 
Trans—J Eng for Power v 82 Ser A n 2 Apr 1960 p 156-68. 
Review of different methods of pressurizing powdered solid 
fuels including proposals as well as those in operation; par- 
ticular regard to common problems of solid pressurizer, which 
are power loss due to venting of pressurizing air, wear of 
surfaces in contact with solid and effective sealing; simple 
lock hopper is, so far, best available device which has lower 
capital cost, maintenance requirements, power loss, and better 
reliability. Paper 59-A-150. 

PULVERIZERS. See Coal Pulverizers; Grinding Mills. 


PUMP TURBINES. See Hydraulic Turbines; Hydroelectric 
Power Plants—Pumped Storage; Pumps, Turbine. 


PUMPED STORAGE PLANTS. See Hydroelectric Power Plants 
—Pumped Storage. 

PUMPING. See Pumping Plants; also all subject headings be- 
ginning with Pumps. 


PUMPING PLANTS 


See also Canals—Locks; Drydocks; Hydroelectric Power 
Plants—Pumped Storage; Irrigation—Pumping Plants; Pe- 
troleum Pipe Lines—Pumping Stations; Sewage Pumping 
Plants; Water Works. 

Water Supply of Monts du Lyonnais, France, M.HAHANG. 
Sulzer Tech Rev v 42 n 1 1960 p 33-6. Details of water 
supply system which extends over large area to west of Rhone 
near Lyons; total range of heights involved was divided 
into four pressure zones with chain of pumping stations and 
intermediate reservoirs; piping systems and factors considered 
in choice of most favorable pipe diameter; method of opera- 
tion of pumping stations; details and equipment of Grigny 
Main Pumping Station, Saint-Romain Station, and branch sys- 
tems. 

Analogies. Hydraulics by Analog—Electronic Model of Pumping 
Plant, H.M.PAYNTER. Boston Soe Civ Engrs—J v 46 n 3 July 
1959 p 197-219. Application of high speed electronic model to 
design and operation of centrifugal pump installation for 
storm drainage and sewage disposal, which supplies standpipe 
with water through conduit; model, which uses standard com- 


PUMPING PLANTS—Continued 


puter components, determines relationships between compo- 
nents and specified variables to determine both transient and 


Eras conditions for design and operating decisions. 22 
refs. 


Control. See also Petroleum Pipe Lines—Pumping Stations; 


Water Works—Control. 


Supervisory and Automatic Control System for Winnipeg 
Unattended Pumping Station, J.W.MacLAREN, D.J.MOON, 
W.D.HURST, F.G.DENSON. Eng J v 43 n 4 Apr 1960 p 76-82. 
60 med pumping plant comprises three variable speed pumping 
units with 480-hp constant speed squirrel cage induction 
motor and variable speed gas engine, and also two constant 
speed pumping units, with 600 hp constant speed squirrel cage 
induction motor; pumping units can be controlled either by 
remote or by normal automatic control system. 


Diesel. See also Diesel Electric Power Plants—Costs. 


Two Storm Water Pumping Stations, R.DYMENT. Water & 
Sewage Works v 107 n 2 Feb 1960 p 87-8. Parts of city of 
Hartford, Conn, are below level of Connecticut River at most 
river stages and so storm water collects in this area; to cope 
with emergencies, two pumping stations are provided with 
10 diesel driven pumps with capacity of 875,000 gpm which is 
in excess of runoff from 10 yr storm. 


Electric. Submersible Pumping Plant, H.H.ANDERSON, W.G. 


CRAWFORD. Instn Elec Engrs—Proc vy 107 pt A (Power Eng) 
n 32 Apr 1960 p 127-38 (discussion) 138-40, and n 35 Oct p 
486. Investigation of efficiency, testing and behavior of pump 
and motor under abnormal and transient conditions of start- 
ing, zero-head operation and reverse rotation; optimum 
diameter of pump set and borehole for water-supply installa- 
tions; problems arising from linkage of pump to motor; com- 
bination of vertical multi-stage centrifugal pump and squirrel- 
cage electric motor. Paper 3147U. 


Submersible. See Pumping Plants—Electric ; Pumps—Submerged 


Motor. 


PUMPS 


See also Drainage; Fire Fighting Equipment; Flow of 
Fluids—Jets; Heat Pump Systems; Hydraulic Control and 
Transmission; Hydraulic Rams; Hydroelectric Power Plants 
—Pumped Storage; Irrigation—Pumping Plants; Materials 
Handling—Hydraulic; Oil Well Drilling—Mud Pumps; Oil 
Well Pumping; Petroleum Pipe Lines—Pumping Stations; 
Petroleum Refineries—Pumps ; Pumping Plants; Sewage Treat- 
ment Plants—Pumps; Water Works; also all subject headings 
beginning with Pumps. 


Airhydropump: High Pressure Intensifier, B.CROSSLAND, 
R.L.ALEXANDER. Engineering v 189 n 4902 Apr 1 1960 p 
462-3. Unit is intensifier that can deliver all pressures up to 
100,000 psi; on delivery stroke of intensifier, compressed air 
is connected to air piston, which forces differential area ram 
into h-p cylinder and fluid is delivered through outlet ball 
valve to h-p circuit; fluid pressure produced by intensifier is 
controlled by reducing valve in compressed air supply to pump; 
design diagrams. 


Bedplates and Other Pump Supports, ILJ.KARASSIK. Water 
& Sewage Works v 106 n 10 Oct 1959 p 416-20. Requirements 
for mounting pumps and their drivers to prevent damage to 
mechanisms and to make necessary maintenance and repair 
easier, include rigidity, alignment, and provision for thrust; 
description of soleplates, horizontal units using flexible pipe 
connections, and bases and supports for vertical pumping 
equipment. 


Circuit Changes Prevent Hunting of Compensated Pump, 
J.P. SHARP, J.P.SNYDER. Applied Hydraulics & Pneumatics 
vy 12 n 8 Aug 1959 p 73-5. Using pressure compensated pump 
to supply meter-in speed, control system avoids power waste of 
fixed displacement system which would dump over relief 
valve; some modifications may be required to prevent hunting 
between pump compensator and flow control valve compensator 
spool; review of normal system operation, cause of hunting, 
how damping prevents hunting, and use of automatic bleed-off. 


Die Wasserfoerderschnecke als Vorflut- und Abwasserpumpe, 
G.NAGEL. Gas- u Wasserfach v 100 n 52 Dec 24 1959 p 1352-7. 
Serew type water pumps for handling flood- and sewage water ; 
design, installation, and experience with performance of screw 
pumps. 


Grundsaetzliche Betrachtungen ueber die weitere Entwick- 
lung der Kolbendosierungspumpen fuer Fluessigkeiten, F. 
SCHILLE. Dresden. Hochschule fuer Verkehrswesen—Wissen- 
schaftliche Zeit v 6 n 1 1958-59 p 59-69. Development of piston 
proportioning pumps for fluids; switching possibilities and 
performance of dosing changes; increased importance of 
piston proportioning pumps requires further development, 
which based on fundamentals, should consider technological 
conditions, and progressive automation; general development 
trends and design of some switch systems are discussed. 


Kingsbury Slipper Pump... Design for Higher Pressures, 
J.M.ROTH, D.L.ROTH. Applied Hydraulics & Pneumatics v 
13 n 4 Apr 1960 p 73-5, 98; see also Engrs’ Digest v 21 n 8 
Aug 1960 p 82, 76. Pump is so named because of resemblance 
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PUMPS—Continued 
to Kingsbury thrust bearing; description of variation of vane 
pump design, which has been successfully tested up to 2400 
psi; sketches and graphical data. 

Performance Study of Piston-Type Pump for Liquid Hy- 
drogen, A.E.BIERMANN, W.G.SHINKO. NASA—Tech Note 
D-276 Mar 1960 26 p. As part of research program involving 
liquefied gases, pump was required for handling liquid hydro- 
gen at pressures up to 130 psig and flows to 55 gpm; data 
covering performance of low-speed, submerged pump are 
presented; overall performance was satisfactory with all 
fluids pumped; internal leakage (slip) was greatest with 
hydrogen and least with JP-5 fuel. 

Pulsations in Positive Displacement Pump Flow, W.E.WIL- 
SON. Applied Hydraulics & Pneumatics v 13 n 3 Mar 1960 
p 79-82. Analysis indicates three factors as cause of pulsation: 
if enclosed fluid volume is not decreased at constant rate, gas 
pockets are created by inlet flow restrictions, and if back 
flow (slip) from high pressure to low pressure side of pump 
is not constant; performance of vane pump and gear pump 
discussed. 

Pumps for Processing Industries, J.O.S.MACDONALD. 
Machy Market n 3097 Mar 24 1960 p 21-4, 28. Handling of 
liquids mixed with solids or solids themselves ; major points of 
design and performance of centrifugal and positive displace- 
ment pumps; problems of low suction head, when liquids are 
close to boiling points and/or when head above pump section 
is limited; influence of shaft sealing, particularly when liquids 
are dangerous, expensive, at high pressures or temperatures, 
or under vacuum; factors in choice of construction materials. 
Abstract of paper before Design & Matls Convention. 

Removing Waste Water, D.M.O’BRIEN. Fire Eng v 112 
n 12 Dec 1959 p 1124, 1162-4. Dewatering equipment discussed ; 
action of educator described; value of educator is ability to 
work at lifts which are beyond capabilities of pumps; sug- 
gestions by New York City Fire Dept for use based upon 
experience and data collected from their research; proper use 
of portable pumps and fire apparatus to remove unwanted 
water. 

Research on Characteristics of Regenerative Pump—1. Influ- 
ence of Flow-Channel and Impeller, M.SHIMOSAKA, S.YA- 
MAZAKI. Japan Soe Mech Engrs—Bul v 3 n 10 May 1960 
p 185-99. Experiments which comprised changing dimensions 
of flow channels, impellers and clearances and analysis of 
performance were conducted; “characteristic dimension of 
flow channel” is proposed for parameter; introduction of new 
equations on characteristics of regenerative pump with water 
as working fluid which provide base for designing regenerative 
pump. 22 refs. 


Select Heater Drain Pump for Operating Conditions, T.W. 
EDWARDS. Power Eng v 63 n 8 Aug 1959 p 80-1. Swing load 
operation, which occurs after many years of service when unit 
is no longer base loaded, can be very damaging to pump 
impellers; horizontal shaft design with either over-hung or 
center-mounted impellers best for high temperature-pressure 
applications; vertical can-type pumps satisfactory for low 
temperature-pressure operation; discussion of some effects of 
changing loads. 

Stop Pump Problems Before They Begin—With Proper Pump 
Pit Design, W.L.DORNAUS. Power Eng v 64 n 2 Feb 1960 
p 89-92. Methods of avoiding problems of high suction pit 
velocity, inadequate submergence, and flow direction changes 
in pump installations by means of properly designed pump 
suction pits are described; various good practices are discussed ; 
sketches. 


Value of Diaphragm Type Pumps, C.JAHREIS. Compressed 
Air & Hydraulics vy 25 n 286 Jan 1960 p 15-18. Diaphragm 
pumps are most suitable for solving transfer problems when 
handling such substances as abrasive slurries, corrosive liquids, 
or delicate materials; hydraulically actuated, mechanically 
actuated, and pneumatically operated pumps are considered: 
aspects of design and construction include diaphragm material, 
liquid ends and valve design, flow characteristics, sizing selec- 
tion, and preventive maintenance. 


Axial Flow. See also Pumps—Selection. 


Axial Flow Pumping Installation with Remote Automatic 
Control, J.S.;COOPER. S African Mech Engr v 9 n 1 Aug 
1959 p 1-23. Installation of four variable pitch, three-stage, 
axial flow circulating water pumps in a power station ; methods 
of regulation of pump flow discussed, with particular reference 
to conditions under which axial flow pumps are most desirable 
details given of construction of pumps and types of pitch 
variation control available, and of hydraulically operated dis- 
charge sluice valves; control system described in detail. 


Axial Piston Pumps, R.ATKINSON. Hydraulic Power Trans- 
mission v 5 n 57 Sept 1959 p 564-7. Axial construction has 
advantages of compactness, weight reduction when necessary 
high speed operation without axial centrifugal force on pistons, 
comparatively high pressure operation possible, and good 
efficiency ; use of ball or roller not necessary for high starting 
torque as in electric motors; description and sketches of 
some pumps produced by British manufacturers. 


PUMPS—Continued 

Calculating Effective Thrust Loads in Axial-Piston Pumps, 
N.M.WICKSTRAND. ASME—Paper 59-A-307 for meeting 
Nov 29-Dec 4 1959 7 p. Pump is subject to unbalanced forces 
which occur mainly because all pistons are not under same 
pressure; method is developed for computing effect of eccentric 
loading in thrust bearings, especially those immediately adja- 
eent to pistons. 

Untersuchungen und Beobachtungen ueber die Arbeitsweise 
von Axialpumpen, W.SCHEER. Brennstoff-Waerme-Kraft ees 
n 11 Nov 1959 p 503-11. Investigations and observations on 
performance of axial pumps with special reference to partload 
operation; how stall may be influenced by pump design and 
what can be done to obtain stable operating conditions ; flow 
pattern at partial load presented shows that stall and develop- 
ment of eddy in front of impeller coincide. 

Bearings. See Bearings—Temperature. 
Cavitation. See also Pumps, Rotary. 

Cavitation in Centrifugal Pumps with Liquids other than 
Water, A.J.STEPANOFF. ASME—Paper n 59-A-158 for meet- 
ing Nov 29-Dec 4 1959 11 p. Concept of thermal cavitation 
criterion is considered in view of new test data on hot water 
and other boiling liquids, and its utility for determination 
of NPSH (net positive suction head) corrections is demon- 
strated; effect of suction specific speed on NPSH corrections 
is tentatively established; deaerated water results are cor- 
roborated with butane, Freon 11, etc. 

Control. See also Electric Control ; Pumps—Axial Flow ; Pumps, 
Centrifugal—Control; Valves and Valve Gear. 

Design of Pressure-Compensating Controls, W.ERNST. Ap- 
plied Hydraulics & Pneumatics v 12 n 11 Novy 1959 p 176-7. 
Pressure compensator is most common control used by pump 
manufacturers to adjust and maintain volume settings; design 
and operation of spring loaded pressure compensating control, 
and compound pressure compensating control described, with 
diagrammatic sketches of each; graphical relationship between 
power and delivery, and discharge pressure, shows power 
saving by pressure compensation. 

Corrosion. See Pumps—Liquid Metals. 
Costs. See Pumps—Selection. 

Drives. See Pumps, Feedwater——Drives. 
Electromagnetic. See Pumps—Liquid Metals. 
Failure. See Pumps—Liquid Metals. 
Impellers. See also Aerodynamics—Cascades. 

Das Schwingschaufelrad, ein neues Schaufelrad fuer Geblaese 
und Pumpen, B.ECK. Chemie-Ingenieur-Technik vy 382 n 2 
Feb 1960 p 94-6. Oscillating impeller, new impeller for blowers 
and pumps; effect of oscillating impeller in which blades 
describe straight path is illustrated with aid of flow photo- 
graphs; flow does not pass through blades; efficiency of oscil- 
lating impeller is higher than that of cross-flow blower. 


Design and Test of Mixed-Flow and Centrifugal Impellers, 
J.JI.KRAMER, W.M.OSBORN, J.T.HAMRICK. ASME—Trans— 
J Eng for Power v 82 Ser A n 2 Apr 1960 p 127-35. Indexed 
in Engineering Index 1959 p 1087 from Paper n 59-Hyd-20. 


Liquid Metals. See also Pumps, Centrifugal. 


Amélioration des caractéristiques de la pompe électro-mag- 
nétique a induction, du type linéaire, C-HERMANT. Société 
Francaise des Electriciens—Bul vy 1 n 3 May 1960 p 163-78. 
Improvement of characteristics of linear electromagnetic in- 
duction pump; explanation of discrepancies in calculation of 
such pumps, made on basis of induction motor; more accurate 
calculations carried out from first prineiples; expressions for 
efficiency and other characteristics of pump; how its operation 
can be improved by addition of auxiliary windings. 


Design of Electromagnetic Pumps for Liquid Metals, D.A. 
WATT. Brit Nuclear Energy Conference—J v 4 n 4 Oct 
1959 p 301-11. Indexed in Engineering Index 1959 p 1087 from 
Instn Elee Engyrs—Proe Apy 1959, 

Electro-Magnetic Pumps for Liquid Metals, L.R.BLAKRE. 
J Nuclear Energy: Reactor Technology v 1 n 2 Aug 1959 
p 65-76. As guide to pump selection, important types of electro- 
magnetic pumps described, ineluding principle of operation, 
field of application and operating characteristics: manufac- 
turing problems not discussed but each pump mentioned has 
been made and tested, or feasibility studies completed with 
chief manufacturing difficulties overcome. 


Experience with Russian Liquid-Metal Pumps, P.L.KI- 
RILLOV, V.A.KUZNETSOV, N.M.TURCHIN, Yu.M.FEDOSE- 
YEV. Engrs Digest v 21 n 6 June 1960 p 115-16, 114. English 
abstract in Russian paper indexed in Engineering Index 1959 
p 1087 from Atomnaya Energiya July 1959. 


Metallurgical Examination of Failed Electromagnetic Liquid 
Metal Pump Channel, G.H.BROOMFIELD, Metallurgia vy 60 
n 361 Nov 1959 p 201-8. Examination of 13% chromium steel 
electromagnetic liquid metal pump channel, which failed by 
cracking after some 950 hr rig testing, showed that fracture 
was caused by fatigue stresses, probably imposed by pressure 
pulses in liquid metal; evidence indicated that liquid metal 
corrosion had some influence in promoting failure, 
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_Pompes électromagnétiques. Société Francaise des Electri- 
eee oe 8vin pe 1960 p 398-424. Four papers on 
r netic pumps; Application of electromagnetic pumps, 
L.VAUTREY, 398-403; Different types of lecironnerie 
pumps, B.SCHWAB, 404-10; Electromagnetic pumps using 
single-phase a-c, R.DEVIDAS, 411-16; Annular multiphase 
induction pumps, E.CAMBILLARD, B.SCHWAB, 417-24. 


Manufacture. Don’t Wait for Tomorrow to Fabricate Titanium 
B.PAYNE. Tooling & Production v 26 n 2 May 1960 p 63-6. 
Methods used by Pfaulder Co to fabricate all-titanium pumps, 
used to clarify highly corrosive nickel chloride solution in 
pachuca tank; how difficult machining and welding problems 
were solved. 


Making Better Pumps Faster, H.W.BREDIN. Machy (NY) 
v66n9 May 1960 p 120-3. Usually versatile machining methods 
and latest in in-process gaging techniques adopted by Standard 
Pump Division of Worthinton Corp, East Orange, NJ; precise 
repetition of maching processes; multiple-purpose air gaging 
setups employed; continuous electronic gaging used while 
grinding surfaces of pump shafts; improved production effi- 
eeey Bae higher degree of component interchangeability 
obtained. 


. Milwaukee-Matic Tape-controlled Milling, Drilling and Bor- 
ing Machine. Machy (Lond) v 95 n 2457 Dec 16 1959 p 1270-5. 
Setup for machining cast iron pump cover at works of C.V.A. 
Jigs, Moulds & Tools, Ltd; milling, drilling, boring, and 
tapping operations on pump cover, are completed on machine 
in two stages in total cycle time of 55 min; design features 
of Milwaukee-Matic machine; automatic tool changing mechan- 
ism described. 


Materials. See Nickel and Alloys—Corrosion ; Pumps—Manufac- 
ture; Pumps, Vacuum. 


Models. See Hydraulic Models. 


Seals. Development of Seals for Rocket Engine Turbopumps, 
J.E.WOLF, R.E.CONNELLY. ASLE—Trans v 2 n 1 1959 
p 25-31. Principle of liquid rocket engine with turbine driven 
pumps and sealing problems involved; operating conditions 
of typical turbopump seals and allowable static leakage rates; 
development of oxidizer, fuel, impeller, hot gas, and oil seals; 
seal installation, testing and development. 


Selection. How to Estimate Installed Pump Costs, N.H.PRATER, 
D.W.ANTONACCI. Petroleum Refiner vy 39 n 3 Mar 1960 
p 161-6. Centrifugal pump selection curves for 12 types of 
pumps ; water pumping efficiencies ; effect of changes of liquid 
viscosity on pump performance; cost for 1800 rpm, squirrel 
cage induction motors; cost correction factors for m tor 
speeds other than 1800 rpm; estimated weights for motors 
and pumps; total quantity of concrete and form area for 
foundations plotted versus motor horsepower; chart for deter- 
mining labor manhours, total material costs and labor man- 
hours for electric motor service. 


How to Use Specific Speed as Aid in Centrifugal, Mixed- 
Flow, and Axial-Pump Selection, F.H.LINLEY. Machine De- 
sign v 382 n 22 Oct 27 1960 p 117-21. Impeller shapes; per- 
formance vs capacity; head per stage for various specific 
speeds; pump starting torque as function of impeller type; 
reverse operation ; approximate maximum efficiency for various 
specific speeds; inlet requirements ; cavitation. 

Submerged Motor. See also Pumping Plants—Electric. 


Submersible Pumps as Booster Stations in St. Louis County, 
F.E.DOLSON. AWWA—J v 51 n7 July 1959 p 863-72. Reasons 
for using submersible booster pumps; Des Peres vertical Hunt 
horizontal submersible booster pumps dealt with; construction, 
characteristic curves, and piping layout; 14 booster pumps at 
11 locations used simultaneously in distribution system on 
days of peak water usage; in addition, there are 18 pumps at 
5 surface storage tanks. 


PUMPS, CENTRIFUGAL 


See also Drydocks; Flow of Fluids—Diffusers; Hydraulic 
Turbines; Oil Well Drilling—Mud Pumps; Petroleum Pipe 
Lines—Pumping Stations; Petroleum  Refineries—Pumps ; 
Pumping Plants—Analogies. 


Beitrag zur Formgebung der Laufradbeschaufelung schnel- 
laeufiger Kreiselpumpen, E.FASCHALLEGG. Oesterreichische 
Ingenieur Zeit v 2 n 10 Oct 1959 p 368-76. Shaping of runner 
blading of high-speed centrifugal pumps; design calculations 
of blading; tables show characteristic values for first and 
second runner; graphs for determination of efficiency of run- 
ners ; pressure measurement on blades ; comparison of meridian 
speeds in runner and in rotation space. 


Changing Centrifugal Pump Performance, F.A.VARLEY. 
Engineering v 190 n 4929 Oct 7 1960 p 484. It is suggested 
that three simple changes to impeller will amend performance 
without any significant loss of efficiency, where performance 
differing somewhat from designed output is required ;_ these 
include reducing impeller diameter, relieving vane exit tips or 
machining external shroud surfaces; use of each is explained. 

Characteristics of Centrifugal Pumps and Compressors Which 


Affect Motor Driver Under Transient Conditions, H.A.WIE- 
GAND, L.B.-EDDY. AIEE—Trans vy 79 Pt 2 (Applications & 
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Industry) n 49 July 1960 p 150-6; see also Elec Eng v 79 n 7 
July 1960 p 576-82. Typical WK2 values and _ speed-torque 
characteristics of centrifugal pumps and compressors which 
occur during normal starting periods and immediately follow- 
ne eeeraan nets voltage failures to driving motors. Paper 

Chemical Stoneware for Centrifugal Pumps, F.KELLY. Brit 
Chem Eng v 4 n 11 Novy 1959 p 601-4. Design features, charac- 
teristics of ball and china clays, and manufacturing processes 
for stoneware and stoneware-lined acid pumps; stoneware, 
which resists corrosion by acids and alkalis, is applicable to 
vessels and piping for acid storage and distribution and for 
tower packings such as Raschig ring or Berl saddles. 


Development of Centrifugal Pumps for Operation with 
Liquid Metals and Molten Salts at 1100-1500 F., A.G.GRIN- 
DELL, W.F.BOUDREAU, H.W.SAVAGE. Nuclear Science & 
Eng v 7 n 1 Jan 1960 p 83-91. Sump-type pumps from 2-1500 
gpm developed in Reactor Projects Division, Oak Ridge Na- 
tional Laboratory ; each pump uses nearly conventional bearing 
assembly to support vertical shaft and impeller suspended in 
tank containing high-temperature liquid and inert blanketing 
gas; drive motors and lubrication equipment are external to 
pump; seven models manufactured, and 400,000 hr of operation 
accumulated in temperature range. 


Die Pfleiderer-Saugzahl als Guetegrad der Saugfaehigkeit 
von Kreiselpumpen, K.RUETSCHI. Schweiz Bauzeitung v 78 
n 12 Mar 24 1960 p 199-203. Suction factor of Pfleiderer as 
measure of suction potential of centrifugal pumps; equation 
of Pfleiderer is given; factors are revolution per min, volume 
of water cu m/sec, pressure loss, and degree of hub reduction ; 
testing and calculation of new helical ‘‘Fiscalin Wheel.” 


Experimental Investigation of Radial Thrust in Centrifugal 
Pumps, A.AGOSTINELLI, D.NOBLES, C.R.MOCKRIDGE. 
ASME—Trans—J Eng for Power v 82 Ser A n 2 Apr 1960 
p 120-6. Indexed in Engineering Index 1959 p 1087 from 
Paper n 59-Hyd-2. 


Net Positive Suction Head, A.F.SHERZER. Chem Eng Prog- 
ress v 55 n 9 Sept 1959 p 79-84. Common definitions of net 
positive suction head are considered incorrect by author, who 
develops and demonstrates his own definition; two problems 
solved. 


Priming Centrifugal Pumps, R.B.SARGENT. Fire Eng v 113 
n 4 Apr 1960 p 306-7. Why pump should be primed from 
suction side near impeller eye when pump is running, and 
primed from top when it is stationary; single stage pump 
sketched showing priming methods that prime consistently 
and those that do not. 

Pump Standardization . . . User’s Concept, R.G.JOBE. Mech 
Eng vy 82 n 2 Feb 1960 p 57-9. In considering adoption of 
standard pump for plant of Shell Chemical Corp, Houston, 
Tex, 650 centrifugal pump installations were studied to deter- 
mine range of head and capacity requirements, and to obtain 
cost data to serve as basis for selecting optimum standard 
design; analysis led to design of standard pump capable of 
developing shutoff head of at least 200 ft and differential head 
of 120 ft at capacity of 250 gpm; this design meets require- 
ments of 80% of centrifugal pump applications in plant. 
Paper 59-A-162. 

Volute Pressure Distribution, Radial Force on Impeller, and 
Volute Mixing Losses of Radial Flow Centrifugal Pump, H.W 
IVERSEN, R.E.ROLLING, J.J.CARLSON. ASME—Trans— 
J Eng for Power v 82 Ser An 2 Apr 1960 p 136-44. Indexed 
in Engineering Index 1959 p 1087 from Paper n 59-Hyd-10. 

Cavitation. See Pumps—Cavitation. 

Control. Die Vordrallregelung von schnellaeufigen Kreiselpum- 
pen, K.SAAFELD. Brennstoff-Waerme-Kraft v 11 n 11 Nov 
1959 p 521-7. Guide vane control of high speed centrifugal 
pumps; advantages of control; it is pointed out for which 
operating conditions use of guide vane control is superior to 
other methods; hydraulic properties and design of control are 
described. 

Selection. See Pumps—Selection. 

Testing. Radial Thrust in Centrifugal Pressure Pumps, D.R. 
RANKIN. Chem Eng Progress v 55 n 12 Dee 1959 p 57-61. 
Practical test procedure to determine radial load on overhung 
impellers for chemical, refinery, and reactor circulating pumps ; 
radial thrust values; three methods of determining radial 
thrust load. 


PUMPS, DEEP WELL. See Oil Well Pumping. 
PUMPS, DIFFUSION. See Pumps, Vacuum. 
PUMPS, FEEDWATER 


Bestimmung des inneren Wirkungsgrades von Kesselspeise- 
pumpen aus der Messung von Druck und Temperatur, H.ROE- 
GENER, F.ARENS-FISCHER. Brennstoff-Waerme-Kraft v 11 
n 11 Nov 1959 p 516-17. Determination of internal efficiency 
of boiler feed pumps from pressure and temperature measure- 
ments; temperature difference was measured with thermopile 
and thermal voltage compensator ; from table values of specific 
heat and volume of water part of i-s diagram of water was 
constructed. 
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Development of Floating Ring Type Stuffing Boxes for Eddy- 
stone Boiler Feed Pumps, A.BRKICH, R.E.ALLEN. ASME— 
Paper 59-A-259 for meeting Noy 29-Dec 4 1959 5 p. Boiler- 
feed pump arrangement at Eddystone No. 1 required 2-million 
lb/hr of water at 570 F and 6500 psig to monotube boiler; 
individual rings, about % in. in axial length, are locked 
against rotation by lugs; they seal against adjoining station- 
ary retainer with raised, lapped faced, and throttle leakage 
between their inner, annular surfaces and rotating shaft; 
rings move radially during momentary load changes. 

Thermische Diagramme fuer Speisewasser, O.SEIBERT, M. 
SACK. Brennstoff-Waerme-Kraft v 11 n 11 Nov 1959 p 518-19. 
Thermal diagrams for feedwater; from VDI-vapor tables two 
diagrams for liquid water were derived by means of which 
it is possible to determine efficiency and shaft output of feed 
pumps from measurements of pumps operating in power 
stations. 


Ueber die thermodynamische Methode zur Bestimmung der 
Wellenleistung und des Wirkungsgrades von Hochdruck-Speise- 
pumpen, M.SACK. Brennstoff-Waerme-Kraft v 11 n 11 Nov 
1959 p 511-16. Thermodynamic method for determining shaft 
output and efficiency of h-p feed pumps; details of method 
and correct evaluation of enthalpy differences are given; 
method leads to suitable results in described form of applica- 
tion. 


Bearings. See Bearings—-Temperature. 


Drives. See also Electric Motors, 


Feed-Pump Drives—Have You Checked Them All? E.J. 
BLACKWELL. Power v 103 n 12 Dec 1959 p 94-5. Increase 
in power input to large boiler feed pumps requires reexamina- 
tion of all possible drive arrangements; electric motor, me- 
chanical drive steam turbine, and main turbine generator are 
three basic drives reviewed; performance curve for variable 
speed h-p pump shows savings in horsepower available at 
reduced load operating conditions. 


Fluid drive for Boiler Feed Pumps. Eng & Boiler House Rev 
v 75 n 7 July 1960 p 215-18. Evaluation of fluid couplings 
for boiler feed pump applications, their operation and _ per- 
formance characteristics, and some recent developments are 
described. 


Integration of Turbine-Driven Boiler Feed Pumps in Large 
Power Plants, E.L.PACE. ASME—Paper 59-A-196 for meet- 
ing Nov 29-Dec 4 1959 9 p; see also Power v 103 n 8 Aug 
1959 p 71-8. Advantages of steam turbine drives for large 
boiler feed pumps; importance of designing heat cycle for 
power plant as integrated whole, and particular points of 
emphasis in such design; optimization of cycle to take full 
advantage offered by turbine drives, to obtain favorable 
investment cost per net kilowatt output, net heat rate and 
ease and economy of operation and maintenance. 


Where Do Boiler Feed-Pump Turbines Stand Today? H.A. 
MAYOR. Elee World v 154 n 8 Aug 22 1960 p 52-8. Operating 
experience with pumps for electric power plants; advantages 
of full capacity sets for plants up to 350 Mw and of half- 
eapacity pumps for larger units; main unit specifications. 


PUMPS, FUEL. See Automobile Engines—Fuel Injection ; Diesel 
Engines—Fuel Injection.. 


PUMPS, HYDRAULIC TRANSMISSION. 
and Transmission. 


PUMPS, JET 
See also Aircraft—Auxiliary Equipment. 


Water-Jet Pump—lIts Use in Hydro-Electric Schemes, R. 
SILVESTER. Water Power v 12 n 5 May 1960 p 1760-80. 
In hydroelectric schemes where fluctuations in tailwater level 
are substantial and cause loss of power production, it is 
suggested that jet pump be installed in draft tube to make 
good this loss; description and calculations for pump; pump 
uses only surplus water. 


PUMPS, OIL WELL. See Oil Well Pumping. 
PUMPS, ROTARY 


K raschetu gidravlicheskikh vrashchatel’nykh porshnevykh 
nasosov s osevym raspolozheniem tsilindrov, S.V.LOMOV. Vest- 
nik Mashinostroeniya v 39 n 8 Aug 1959 p 21-6. Design of 
hydraulic rotary piston pumps with axial cylinders; kine- 
maties of cardan joint, which transmits rotary movement to 
linear; suction process and calculation of cavitation coefficient ; 
determination of pump dimensions. 


PUMPS, TURBINE 


Forschung auf dem Gebiet der Pumpen-Turbinen-Umkehr- 
maschinen, M.MEDICI. VDI Zeit v 102 n 2 Jan 11 1960 p 59-63. 
Research on reversible pump-turbines ; experimental determina- 
tion of characteristic properties of different models of one-and 
multi-stage pump-turbines with vertical shafts; use of special 
blade resulted in almost same characteristics, with max effi- 
ciency of 83%, for pump as well as for turbine operation; 
derivation of method for comparing different models. 38 refs. 


See Hydraulic Control 


PUMPS, VACUUM 

See also Accelerators—Accessories; Electron Tubes—Manu- 
facture; Paper Machinery; Steam Condensers; Vacuum and 
Vacuum Equipment. 

Development of Vacuum Technique, M.I.MEN’SHIKOV. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 4 July-Aug 1959 p 511-28. 
Review of results of work done in Soviet Union and abroad 
particularly in field of development of vacuum pumps, includ- 
ing absorption, absorption-ionic, electric discharge, mercury, 
oil-diffusion, and molecular pumps. 49 refs. 

Eigenschaften von Getter-Ionenpumpen, A.KLOPFER, W. 
ERMRICH. Vakuum-Technik v 8 n 6 Sept 1959 p_ 162-7. 
Properties of Getter-Ion pumps and their characteristics are 
reviewed, regarding pumping capacity and speed; in order to 
obtain low pressures it is essential that all available informa- 
tion on gas-getter reactions and desorption processes be known, 
as such mechanisms determine ultimate pressure and efficiency 
of Getter-Ion pumps. 

Feldelektronenmikroskopische Untersuchungen bei Verwen- 
dung von Metall-Oeldiffusionspumpen, R.A.HAEFER. Vakuum 
Technik v 9 n 2 Mar 1960 p 389-43. Metal oil diffusion pumps 
investigated with field electron microscope; completely clean 
surfaces can be achieved in vacuum system capable of being 
dismantled, comprised of metal seals, water cooled baffle, and 
oil diffusion pumps Diff 170 and 60 in series; microscope has 
made visible, growth of oil films on cold W tip; emission 
patterns of desorption (by heating tip), show surface migyra- 
tion, evaporation, and thermal decomposition into carbon of 
oil film. 

High-Vacuum Pumps, O.T.ZIMMERMAN, ILLAVINE. Cost 
Eng v 5n1 Jan 1960 p 4-7. Principal types of vacuum pumps, 
pressure ranges, and sizes; gas ballast pumps; tabulation of 
forepump capacity requirements for oil-vapor high vacuum 
pumps, and cost of ball type vacuum valves; approximate 
costs of single- and 2-stage rotary oil-sealed high vacuum 
pumps; oil requirements. 

Ion Drag Pumps, O.M.STUETZER. J Applied Physics v 31 
n 1 Jan 1960 p 136-46. Behavior and efficiency of simplified 
model of ion drag pump for insulating fluids is discussed 
theoretically; supporting measurements on real pumps are 
reported; cascading and paralleling of pumping stages is 
investigated. 


Measurement of Vapor Pressure in High-Vacuum Pump, 
M.G.MANOY. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 5 Sept- 
Oct 1959 p 798-802. Methods for measuring low pressures of 
lightly condensed vapors at high temperature by means of 
condensation manometer and by means of manometer with 
intermediate air ‘“‘cushion’’; it is possible to measure vapor 
pressure in jets of high-vacuum vapor-jet pumps with accuracy 
meeting demands of engineering calculations. 


Measurement of Velocity of Stream Issuing from Jet of 
High-Vacuum Pump, N.M.BARYSHOVA, V.N.USHAKOV. In- 
struments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 794-8. 
Velocity distribution along oil-vapor jet stream flowing from 
axially symmetric Laval nozzle in vacuum, measured by pulse 
ionization method. 


Neuartige Silicone als Treibmittel fuer Diffusionspumpen, 
W.SIMMLER, W.BACHLER. Vakuum-Technik v 8 n 6 Sept 
1959 p 155-8. New silicones as working fluids in diffusion 
pumps; new branched-chain phenylmethylpolysiloxane, and 
presently known silicone oils, which are suitable as working 
fluids in diffusion pumps, are discussed; data such as vapor 
pressure, ultimate vacuum, pumping speed, ete. are presented: 
diagrams. 


Nonproportionality in Bayard-Alpert Ionization Gauge and 
Ultimate Vacuum Determination of Diffusion Pumps, Y.MIZU- 
SHIMA, Z.ODA. Rev Sci Instruments v 30 n 11 Nov 1959 
p 1037-41. Theoretical treatment of such nonproportionality 
and modification of effective pumping speed so as to include 
effect of back diffusion of oil vapor from diffusion pump and 
contribution of ionization pumping; new criterion for maxi- 
mum attainable yacuum with diffusion pump; comparative 
study of oil and mercury diffusion pumps, to show that best 
vacuum (in normal working conditions) is 10-® to about 10-8 
mm Hg with oil, and 1071 mm Hg with mercury. 


On General Principles of Chemical and Ionic Pumping, 
R.N.BLOOMER. Vacuum yv 10 n 3 June 1960 p 260-2. Differ- 
ences between physical and chemical adsorption and distinction 
between chemical and ionic pumping is defined and discussed ; 
examples are given where presence of some gases is known 
to greatly influence kinetics of adsorption of other gases in 
getter getter-ion pumps; surface reactions that can limit 
performance of getters, and methods for possible improve- 
ment, are discussed. 20 refs. 


Opredelenie sostava ostatochnykh gazov pri rabote konden- 
satsionnykh nasosov, E.S.BOROVIK, S.F.GRISHIN. Zhurnal 
Tekhnicheskoi Fiziki v 29 n 9 Sept 1959 p 1110-16. Determina- 
tion of composition of residual gas during operation of con- 
densation pumps; design of special mass spectrometer with 
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PUMPS, VACUUM—Continued 


ion currents sufficient for gas analysis at 10-8 mm/Hg; 

C L y g; results 
obtained, showing presence of considerable amounts of organic 
material gases in residual gas. 


Pompage de tubes electroniques a l’aide de la ompe 
titane, H.HUBER, A.M.SHROFF, M.WARNECKE. Wide ¥ 14 
n 82 July-Aug 1959 p 214-25. Pumping of electron tubes with 
titanium pump ; three models of getter ion pump (models 
2006, 2003, and 401) with pumping speeds from 2 to 12 1/s, 
for maintenance of vacuum in high power microwave tubes 
introduced at International Congress on Vacuum Technology 
in 1958; largest model (2006) has since led to realization of 
two industrial versions; description of how pumps enable 
complete pumping down of tubes. 


Pumping Characteristics of Titanium Droplet Getter-Ion 
Pump, L.HOLLAND, L.LAURENSON. Brit J Applied Physics 
v. din. 9 Sept 1960 p 401-7. Pumping performance is inves- 
tigated, particularly when getter-ion pump is used in com- 
bination with conventional pumps; when used with small 
diffusion pump, ultimate pressure of 10° and 5x10-° mm Hg 
is obtained; limit is believed to be due to degassing from 
feeder mechanism of vapor source. 


PUNCH CARD SYSTEMS—Continued 


reads information recorded in cards and prints it on tally roll; 
totals are compiled automatically and results are printed on 
tally roll or punched in summary card for record purposes. 


Electronic Teaching Machine... Drills Students, Grades 
Their Performance and Varies Their Learning Pace—Auto- 
matically, G.PASK, D.WISEMAN. Control Eng v 6 n 11 Nov 
1959 p 144-7. Authors, associated with Systems Research Ltd 
and Solartron Indus Control Ltd, describe machine for train- 
ing card punch operators using specific 12 button keyboard; 
same principles apply to teaching other keyboard skills such 
as operating typewriter or adding machine. 

PERCOS—Performance Coding System of Methods and 
Devices Used for Measurement and Control, E.A.KELLER. 
IRE—Proc v 48 n 2 Feb 1960 p 148-55. Numeric system 
developed for classifying, coding, and cataloging 12 most 
important functions and performance characteristics of com- 
ponents found in measurement and control systems; 12 ratings 
are cataloged by means of edge coded cards; system simplifies 
selection of chain of compatible devices to achieve system 
of prescribed accuracy and reliability. 


PUNCH PRESS PRACTICE. See Dies; Sheet Metal Working. 
PUNCH PRESSES. See Presses. 

PUNCHES. See Dies; Presses—Tools. 

PURCHASING 


Semi-Automatic Control of Vacuum Pumping Systems, N.C. 
BALCHIN, B.L.MORDIKE. Vacuum v 9 n 5-6 Nov 1959- 
Jan 1960 p 264-8. High vacuum techniques important both in 
research and industry; since vacuum system is only part of 


complete equipment it should be installed so that minimum 
effort is required both in operation and maintenance; descrip- 
tion and operation of equipment and components for semi- 
automatic control; sketches and circuit diagrams. 


Sorbtsiya vodoroda titanom i tsirkoniem pri nizkikh dav- 
leniyakh, E.A.AB, P.I.LPLOTNIKOV, L.A.KHUTSISHVILI. 
Zhurnal Tekhnicheskoi Fiziki v 29 n 9 Sept 1959 p 1146-51. 
Sorption of H by Ti and Zr at low pressure; experimental 
study providing quantitative data for design of sufficiently 
effective getter pumps for exploration of oil and gas wells. 


Sorptionserscheinungen in Molekularpumpe bei Ultrahoch- 
vakuum, W.PUPP. Vakuum-Technik vy 8 n 6 Sept 1959 p 158-62. 
Sorption phenomena in molecular pump under ultra-high- 
vacuum conditions; sorption and desorption of gases from 
solid walls forming evacuated volume is shown to be very 
important in achievement of very low pressures; number of 
observed phenomena, during tests of molecular pump of W. 
BECKER, are described; it is shown that atmospheric humidity 
necessary for flooding pump, adversely affects pumping down 
time; graphical data. 


Study of Wet Vacuum Pump, Y.SENOO, T.KASAI. Kyushu 
Univ—Research Inst for Applied Mechanics—Report v 7 n 25 
1959 p 1-14. Similarity law is proposed and verified using 
pump operating at several speeds of rotation; work on liquid 
by rotor and work on gas by liquid are calculated and com- 
pared to ideal work, showing some causes of energy dissipation 
which are features of pump; abnormal operation which occurs 
at low speed and high compression ratio is explained and 
critical condition was measured for pump with three different 
types of discharge ports. 


Sur une pompe miniature 4 titane, M.WARNECKE, P.C. 
MOUTOU. Vide v 15 n 85 Jan-Feb 1960 p 41-51. Miniature 
titanium pump; need exists for pump having very small dimen- 
sions and pumping speed not greater than 1 liter/sec, for 
pumping small orificed tubes, such as power microwave tubes ; 
since pump must operate at low accelerating voltage and 
simultaneously at low electron current density to enable long 
filament life, evaporation rate of titanium requires control of 
grid heating, and electron bombardment heating ; photographs, 
sketches, tables, graphs and other design data for pump model. 


Theoretical Development of Vapor Vacuum Pump, N.A. 
FLORESCU. Vacuum v 10 n 3 June 1960 p 250-9. By consider- 
ing removal of gas molecules by vapor stream as basic process, 
satisfactory theory of vapor pump has been obtained; theoret- 
ical conclusions were able to describe working mechanism of 
pump, to explain large variety of experimental results, and 
to indicate proper way of achieving design improvements. 

Ultra-vide et pompes 4 diffusion, J.AMOIGNON, J.MOREAU. 
Vide v 14 n 84 Nov-Dec 1959 p 344-7. Ultra-high vacua and 
diffusion pumps; description of design and operation of com- 
pletely sealed pumping device for production of high vacuum 
developed by Laboratoire des Basse Pressions and constructed 
entirely of stainless steel; tabular and graphical data on 
operation. 


ee also Coal—Purchasing ; Cost Accounting ; Inventory Con- 
trol. 


Are Our Purchasing Concepts Keeping Pace with Progress? 
H.W.CHRISTENSEN. Iron & Steel Engr v 36 n 12 Dec 1959 
p 79-86. Case study of purchasing function and its respon- 
sibilities at Columbia-Geneva Steel Div of US Steel; evolution 
of purchasing department’s contribution in cost reduction 
through standardization. 


How Do You Evaluate Proposal? N.H.PARKER. Chem Eng 
v 66 n 25, 26 Dec 14 1959 p 161-4, Dec 28 p 81-4, v 67 n 2 
Jan 25 1960 p 111-12, 114. Dee 14: How to determine respon- 
sibility ; what should be known about equipment; how vendor 
should be brought into job; Dec 28: What vendor expects in 
wholesome ethical relation; Jan 11: Evaluating bid proposals ; 
weighing tangibles and intangibles; making final decision. 


Materials Management at Rover Co. Ltd. Purchasing v 47 
n 9 Oct 26 1959 p 69-74. At Rover Co, Ltd, Solihull, War- 
wickshire, England, materials organization comprises two 
main groups: buying and supplies; basic phases of materials 
eycles are: buying material, scheduling and expediting and 
records storage, and material movement from stores to point 
of use; methods for analyzing prices; “carriage charges,” and 
“empty cases and packages” clauses in purchasing forms. 

Purchase Analysis Cut Costs, Sharpens Buying Skills, J. 
SINCERE. Purchasing v 47 n 10 Nov 9 1959 p 78-9. General 
Motors Corp’s Electro-motive Division in La Grange, Ill, rotates 
job of purchase analyst among key buyers for period of six 
months to one year; program in first year saved $401,194.52. 

Purchasing’s Big Role in Management, W.D.SCHELBE. 
Purchasing v 47 n 11 Nov 23 1959 p 69-76. Use of manage- 
ment advisory committee, whose members are plant purchasing 
agents, to advise purchasing director on coordination of pur- 
chasing activities; committee advises plant managers on 
overall operations, aids in establishing plant policies and 
objectives, and determines methods for obtaining results. 


Vendor Rating System For Material of Any Complexity, L.E. 
GRAY. Indus Quality Control v 17 n 3 Sept 1960 p 26-7, 30. 
Description of vendor-rating system developed and used by 
medium-sized company whose products are small quantities of 
high-quality electronic and precision electro-mechanical eauip- 
ments made to military specifications and rigid company re- 
quirements; rating system is used for purchased units of any 
complexity. 


When You Purchase Process Equipment What Guides Buyer- 
Seller Relations?—1, N.H.PARKER. Chem Eng v 66 n 25 
Dec 14 1959 p 161-4. Problem of how to buy process equip- 
ment; first decision to be made is to determine on whom 
final responsibility will rest for operation and performance ; 
number of prospective vendors to whom bid request should 
be sent; opinion from engineers in chemical process industries. 


PYRITES 


See also Lead Zine Deposits; Mineral Industry and Re- 


sources; Ore Roasting. 


Cyprus. Die Strukturgeologie zyprischer Pyriterzkoerper_ im 
Hinblick auf ihre Erschliessung, W.F.SCHMIDT. Berg- u Huet- 


Lubrication. See Lubrication—Pumps. 
PUNCH CARD SYSTEMS 


See also Boreholes—Logging ; Business Machines—Data Proc- 
essing; Carpet Manufacture; Coal Deposits; Computers; Die 
Castings; Electric Lighting—Studios ; Foundry Practice—Qual- 
ity Control; Machine Tools—Control; Ore Sampling; Printing 


tenmaennische Monatshefte v 105 n 9 Sept 1960 p 210-16. 
Structural geology of pyrite ore bodies in Cyprus with refer- 
ence to their exploration; ore bodies formed due to hydro- 
thermal mineralization of magmatic rocks and _ structural 
control; hydrothermal rock alteration; formation of gossans. 


Plants—Accounting ; Production Planning and Control. 


Edge-punched Card Tabulator. Data Processing v 2 n 2 
Apr-June 1960 p 110-13. How data in new Royal McBee system 
can be recorded also as punched holes in central area of 
conventional edge-punched card and handled automatically by 
new kind of machine-edge-punched card tabulator; machine 


PYROCHLORE. See Columbium. 
PYROELECTRICITY. See Crystals—Ferroelectric. 


PYROLYSIS. See Coal—Pyrolysis; Ethylene; Hydrocarbons— 
Processing. 
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PYROMETALLURGY. See Iron and Steel Research; Metal- 
lurgy—Physical Chemistry; Ore Roasting. 


PYROMETERS 


See also Cement Kilns—Temperature Measurement; Glass— 
Spectral Properties; Internal Combustion Engines—Tempera- 
ture Measurement ; Metals Cutting—Temperature Measurement ; 
Open Hearth Furnaces—Control; Temperature Measuring In- 
struments. 


Behaviour of Venturi Pneumatic Pyrometer in Industrial 
Furnaces, R.E.HOLLAND, R.JACKSON, G.G.THURLOW. Inst 
Fuel—J v 33 n 231 Apr 1960 p 180-7, 1 plate. Design and 
principles of pyrometer developed by BCURA; tests on open 
hearth furnace (both in downtakes and in furnace chamber 
itself), Bessemer converter, glass tanks, oil and pulverized- 
fuel-fired water-tube boilers; experiences demonstrate advan- 
tages of venturi pneumatic pyrometer, especially when com- 
pared with suction pyrometer. 

Metrological Features of Color Pyrometry, I.I1.KIRENKOV. 
Measurement Techniques (Translation of Izmeritel’naya Tekh- 
nika) n 1 Jan 1959 p 33-8. Errors occurring in measuring 
temperature by color method, as depending on measuring 
accuracy of pyrometer, on special properties of hot body, on 
absorption of heat by intermediate medium and optical parts, 
ete; comparison of these errors with errors occurring in 
measuring temperature by brightness method. 

New Method for Determination of Effective Wavelength of 
Optieal and Photoelectric Brightness Pyrometers, I.I].KIREN- 
KOV, E.A.LAPINA. Measurement Techniques (English trans- 
lation of Izmeritel‘naya Tekhnika) n 4 Apr 1959 p 288-91. 
In method described, two light filters are chosen, one of which 
raises color temperature of source of radiation, and other 
leaves it; keeping current through temperature lamps constant, 
two filters are placed in turn in front of lamp, and corre- 
sponding temperatures are measured through two filters. 


Ratio Pyrometer, D.L.BURK. Instruments & Control Sys- 
tems v 33 n 1 Jan 1960 p 64-7. Features of Shaw pyrometer, 


QUADRATRON. See Computers—Function Generators. 
QUALITY CONTROL 


See also Aircraft Engine Manufacture; Automobile Manu- 
facture—Quality Control; Chemical Plants—Quality Control; 
Color—Matching; Foundry Practice—Quality Control; Furni- 
ture Manufacture—Quality Control; Gages; Gear Manufacture ; 
Industrial Plants—Automation; Inspection; Materials Testing 
—Nondestructive; Metals Testing—Nondestructive; Rockets 
and Missiles—Reliability ; Sampling; Statistical Methods; Tex- 
tile Mills—Quality Control; Welding—Quality Control. 


Annual Convention Transactions 1960. Am Soe Quality Con- 
trol, San Francisco, Calif, 1960 364 p $5.00. 40 papers, pre- 
sented at 14th Annual Convention May 1960 covering control 
charts, specifications, tolerances and process capabilities, sam- 
pling principles and plans, variables plans, administrative 
techniques in quality control, economics of quality, quality 
standards, design and analysis of experiments, special methods 
for analysis of data, systems reliability analysis, methods of 
reliability analysis, and related subjects. 

Better Use for Control Charts, E.S.ALDREDGE. Chem Eng 
v 67 n 2 Jan 25 1960 p 95-100. Control charts act as decision 
makers for unit operator—process quality is either in control 
or out of control; prevent over control; give measure of 
process capabilities; charts help in studying process by con- 
trolling main variables; charts increase profits; charts. 

Close Control of Quality—Nuclear Age Necessity, H.W. 
BREDIN. Machy (NY) v 66 n 8 Apr 1960 p 133-41; see also 
Machy (Lond) v 97 n 2489 July 27 1960 p 202-9. Progressive 
inception-to-completion quality control program adopted by 
Thermal Products Div of Alco Products, Dunkirk, NY; in 
production of nuclear power systems and missiles, engineers 
administer quality control procedures which incorporate both 
engineering and statistical techniques; optical tooling used 
for machine inspection of large parts, and for intermediate and 
final inspections, with description of setups for checking 
nuclear power plant components; 100% radiographic inspec- 
tion of welds; important benefits of system. 

Consolidated Rating System, E.E.JENSEN, J.K.HANE. Indus 
Quality Control v 17 n 3 Sept 1960 p 14-18. System of com- 
parison is developed whereby both effectiveness and improve- 
ment are incorporated ; development and application of resultant 
rating equation is shown; design and construction of nomo- 
graph or alignment chart, to simplify calculations required 
by mathematical model designed to bring into rating system 
factors of efficiency and improvement; actual example, table 
and chart. 

Cybernetic Approach To Business Operations, M.F. 
SHAKUN. Indus Quality Control v 17 n 3 Sept 1960 p 9-11. 
Process known as feedback control may be viewed as three- 
step (cybernetic) cycle: specification of goals or objectives, 


PYROMETERS—Continued 


which under certain conditions, is free of emissivity errors ; 
shortcomings, including relatively high threshold at low tem- 
peratures, long warm-up time and phototube fatigue, either 
have small enough magnitude, or otherwise do not restrict 
usefulness of instrument as long as one is aware of their 
existence. 

Temperature Measurement in Moving Fluids, R.P.BENEDICT. 
ASME—Paper 59-A-257 for meeting Nov 29-Dec 4 1959 12 p. 
Several basic temperatures are defined by considering idealized 
gases and liquids and idealized probes ; recovery factors which 
account for departures from idealized fluid assumptions are 
reviewed; dynamic correction factor (K) is defined to indicate 
real fluid and real probe effects; experimental data for bare 
wire, pencil, and half-shielded probe geometrics in terms of 
K versus Mach number; use of K-factor is illustrated by 
2 examples. 24 refs. 


Theory of Filament Temperature Distribution of Tungsten 
Vacuum-Lamp, with Special Reference to Optical Pyrometry, 
D.C.RUSSELL, F.H.SCHOFIELD. Roy Soc Lond—Philosophical 
Trans Ser A v 252 n 1016 May 5 1960 p 463-98. General theory 
designed mainly for heavy-current strip lamps which serve 
as standards for calibration and fine filament lamps embodied 
in pyrometers themselves; simplifying assumptions allow com- 
plete solution of main differential equation governing tempera- 
ture distribution; other problems are treated. 31 refs. 


Two Color Pyrometer Tells Correct Temperature. Steel v 146 
n 14 Apr 4 1960 p 144, 148, 150. Shawmeter, manufactured by 
Shaw Instrument Corp is instrument that measures ratio of 
radiation from heated object at 2 selected wave lengths (or 
color bands) and offers accurate measurement of temperatures 
above 1400 F for metal making and processing industries ; 
applications include measurement of temperature of molten 
metal leaving blast furnace and induction melting furnace. 


PYROMETRY. See Pyrometers. 
PYROPHYLLITE. See Plumbing—Fixtures. 


Q 


QUALITY CONTROL—Continued 


operation in pursuit of goals through course of action selected, 
and evaluation of performance resulting in respecification of 
goals and reselection of course of action for further operation ; 
it is shown how cybernetic cycle functions in application of 
statistical quality control to business operations. 


Establishing Performance Indexes for Different Departments 
in Telephone Company, A.F.JACOBSON. Indus Quality Con- 
trol v 16 n 12 June 1960 p 4-7. Measurements of items bear- 
ing on both service and cost have come to carry broad title 
of ‘indexes’? at Northwestern Bell Telephone Co, Omaha, 
Nebr; service indexes on quality of long distance, business 
office, and installation service; local exchange, maintenance 
and billing service; components which make up maintenance 
index are discussed and illustrate general concept. 


Installing Quality Control, R.B.NOTTINGHAM. Tooling & 
Production v 26 n 2 May 1960 p 43-7. Technical and organiza- 
tional problems in preparing quality control program; first 
year’s goal; evaluation by quality control laboratory; flow 
chart illustrates typical military equipment inspection pro- 
cedures established by North Electric Co, Galion, Ohio. 

Management Bench Works For Quality Control, E.M. 
SCHROCK. Indus Quality Control v 16 n 8 Feb 1960 p 4-8. 
Effective quality control program is analyzed primary objec- 
tive of which should be to determine how many dollars de- 
fective product is costing company; evaluation of added costs 
and dollar value of serap and rework; areas of activities in- 
clude inspection, quality control engineering, and quality 
assurance; various job functions are outlined; promotion of 


salty control program and organization of quality commit- 
ee. 


Manufacturing Quality Evaluation, J.SCHNEIDER, G.A. 
WILCOX. Indus Quality Control v 16 n 9 Mar 1960 p 14-16. 
Quality is controlled in Machining Div of IBM, Endicott, NY, 
by operator-audit plan of inspection; operator controls qual- 
ity at process point, thus reducing manufacture of defective 
parts; evaluation is accomplished by making statistical com- 
parison between established standard and quality currently 
produced ; strongest point is shortened time span between 
discovery notification and corrective action. 


Non-Central t-Test (q-Test) Based on Range in Place 
of Standard Deviation, A.H.ZALUDOVA. Acta Technica 
(Prague) v 5 n 2 1960 p 148-85. Exact deviation of non- 
central t statistics; extensive tables of percentage points and 


application of method to various problems in sampling in- 
spection. 


Q-C Tips from Heavy Assembly Operations, R.A.FERGUS. 
Tooling & Production vy 25 n 11 Feb 1960 p 66-8. Examples 
from practice of GE Locomotive and Car Equipment Depart- 
ment, Erie, Pa, which illustrate some general types of in- 
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QUALITY CONTROL—Continued 


spections or audits used to reduce occurrence of defects in 
final test of complete assembly; inspection of fabricated lube 
oil pipe and other parts of lube oil system; application of 
weld studs pointed out as other area which lends itself to in- 
process quality control. 


Quality Control Engineering In Process and Product Con- 
trol, R.SCHIN. Indus Quality Control v 16 n 10 Apr 1960 p 
11-17. Outline of in-process quality control engineering func- 
tion as it is carried out at Allentown Works of Western Elec- 
trie Co, manufacturers of electronic devices; seven major 
facets of control program are illustrated by actual examples. 


Quality Control Engineering in Product Evaluation, E.G.D. 
PATERSON. Indus Quality Control v 16 n 11 May 1960 p 11- 
20. Historical background and variety of concepts as to scope 
of quality control activities; quality evaluation and rating; 
reference made to particular organizational set-up of Bell Sys- 
tem in sense of “Quality Assurance’ as practiced by Bell 
Telephone Laboratories, which is especially favorable to 
adequate overall quality control program. 


Quality Control in Automatic Factory, A.B.BISHOP. Indus 
Quality Control v 16 n 9 Mar 1960 p 5-12. Demands being 
placed on quality control function by automation in industry ; 
random nature of most processes introduces problems in 
design of automatic control systems which are primarily con- 
cerned with determination of relationships between control- 
system constants and statistical parameters of distribution 
of process output; proportional controller is used to show 
establishment of such relationships and their use in deter- 
mining optimal control systems. 


Quality Control Methods for Several Related Variables, 
J.E.JACKSON. Technometrics v 1 n 4 Nov 1959 p 359-77. 
Methods described (see Engineering Index 1956 p 849) which 
were devoted to control methods for two related variables 
are extended to case of more than two; concept of matrix 
notation and method of principal components are introduced 
and illustrated with numerical example from field of ballistic 
missiles; approximate multivariate techniques, designed to 
simplify administration of these control programs, are also 
discussed. 


Quality Control Without Conflict, D.W.BELCHER. Indus 
Quality Control v 16 n 8 Feb 1960 p 9-12. Research showed 
that small work groups are most effective from standpoint of 
quality and quantity, and have highest morale; men partici- 
pating in decisions are more effective in carrying them out; 
men who have knowledge of their results are more efficient 
from both quality and quantity standpoint; most important 
factor in both efficiency and morale of work force is super- 
visor. 


Quelques principes d’application des plans de controle par 
sondage, ALBERTSCHINGER. Schweizer Archiv v 26 n 7 July 
1960 p 278-81. Some principles of application of suggested 
methods of control by sampling; critical review of methods 
usually employed by industry in acceptance testing of series 
production ; suggested control method based on spot checking ; 
examples; risks to producer and consumer. 


Role of Quality Assurance in Product Reliability, E.G.D. 
PATERSON. Indus Quality Control v 17 n 1, 2 July 1960 p 
5-9, Aug p 19-23. July: Paper outlines ways in which com- 
prehensive quality assurance program contributes to reliability 
as applied by Bell Telephone Laboratories, New York, NY; 
role of quality assurance; inspection process. Aug: Evaluation 
of field results; quality survey includes examination of design 
requirements, product sample and comparison of design and 
manufacturing information; review of inspection procedures ; 
quality survey report. 


Role of Quality Control As Moderator of Applied Science in 
Corporation, L.E.SIMON. Indus Quality Control v 17 n 5 
May 1960 p 9-14. Approach taken by Carborundum Co, Niagara 
Falls, NY; quality control exists at three levels: in central 
laboratory level where most advanced types of work are 
done, in technical branch level where there is statistical staff 
function for manufacturing division, and in manufacturing 
branch level; operating division responsibilities and organiza- 
tion; interactions of quality control; conditions for use of 
quality control and procedure. 


Seme Suggestions for Improving Quality Control, R.H. 
CAPLEN, I.J.DAVIES, A.WOODWARD, H.C.MACKENZIE. 
Quality Engr v 24 n 2 Mar-Apr 1960 p 33-9. Objectives of 
quality control and importance of proper understanding and 
application of techniques involved; in setting up inspection 
procedures, following decisions have to be taken: inspection 
routine, records and charts, what trends will cause alarm to 
be raised, and whether to take actual measurements, or to 
rely on “go”? and ‘‘no-go” type gages; corrective actions. 


Statistics and Engineering, M.D.McCARTHY. Instn Elec 
Engrs—J v 5 n 60 Dec 1959 p 700-4. Basic concepts involved 
in acceptance sampling, illustrated by comparison of two 
different sampling specifications; construction and use of con- 
trol charts. 


Team Approach in Quality Control Investigations, C.A. 
BICKLVIG. Indus Quality Control v 16 n 5 Nov 1959 p 5-9. 
Outline of essential characteristics of team; application of 


QUALITY CONTROL—Continued 


these principles are shown by some examples describing 
teamwork between Army Ordnance and Bell Telephone Lab- 
oratories during and since Korean War, and current develop- 
ments in team approach in process quality control. 


Technical Problems in Establishing Performance Indexes, 
R.A.NEWMAN. Indus Quality Control v 16 n 12 June 1960 
p 7-10. Index, as used at American Telephone and Telegraph 
Co, New York, NY, translates number of technical measure- 
ments into single grade or score; indexing is achieved by 
means of rating tables designed with three objectives in mind, 
which are given; Commercial Department Business Office 
Contact Service Index contains following items: errors, ir- 
regularities, improper manner, slow attention, and delays 


during contact; curves developed for rating service perform- 
ance. 


Total Quality Control Program Must Involve Preventive 
Maintenance, S.M.MANCHUK. Can Machy v 71 n 1 Jan 1960 
p 61-2, 69. New system of “total-quality control’? which 
involves manufacturing from design to shipment, is practiced 
by motor generator division of Canadian Westinghouse; out 
of three main checks on machine tools, quality control machine 
accuracy check where working tolerances of machine are 
studied against manufacturer’s building standards (Schlesinger 
limits), was found most useful in maintaining high outgoing 
quality level production. 


$2,000,000,000 Quality Operation, W.ANDERSON. Indus 
Quality Control v 17 n 4 Oct 1960 p 7-10. Approach taken 
at Military Clothing & Textile Supply Agency, Philadelphia, 
Pa, with respect to quality control policies and plans is based 
on principle to place responsibility for quality control on 
manufacturer; steps in contractor testing program; reference 


made to Standard Procedure of Quality Evaluation for Woven 
Textiles. 


Workable Quality Bonus Plan, F.L.ROSS. Tooling & Produc- 
tion vy 26 n 2 May 1960 p 49-50. Plan for achieving better 
quality recommended by Assembly Products, Chesterland, 
Ohio, producer of meter relay; first results show that quality 
bonus in which everyone participates, will not only further 
existing suggestion scheme, but could also effect drastic 
changes in employee attitude toward practicing quality. 


QUANTOMETERS. See Spectrum Analysis. 
QUANTUM MECHANICS 


See also Heat Transfer; Light; Magnetism; Masers; Mathe- 
matics; Mechanics; Physics; Relativity. 


Applications of Quantum Mechanics in Theoretical Chem- 
istry, G.G.HALL. Reports on Progress in Physics v 22 1959 p 
1-32. Comprehensive survey is made of methods which have 
been developed in molecular quantum mechanics, and their 
accuracy, limitations and possibilities are discussed; various 
ways of constructing wave-functions are evaluated and role 
of computing in performing high accuracy calculation is 
assessed; objectives of current research reviewed briefly. 
133 refs. 


Boulder Conference on Molecular Quantum Mechanics, K. 
RUEDENBERG.,. Physics Today v 13 n 5 May 1960 p 34-6. 
Review of June 1959 conference at University of Colorado; 
discussions of solutions of many body Schroedinger equation, 
with analysis of its physical and chemical significance; elec- 
tronic spectra and electronic aspects of vibration, rotation and 
magnetic resonance spectra. 


Class of Simple Field Theories and von Neumann’s Infinite 
Direct Product Spaces, M.SCHWARTZ. Nuovo Cimento v 15 
n 3 Feb 1 1960 p 334-50. Fixed scalar Boson field is reanalyzed 
in attempt to clarify certain issues raised by Van Hove and 
Miyatake regarding orthogonality of certain Hilbert spaces; 
discussion is generalized to include more general class of models 
of which scalar Boson field is special case. 


Density Expansions of Hard-Sphere Fermi Systems, A. 
TEMKIN. Annals of Physics v 9 n 1 Jan 1960 p 938-105. 
Aviles’ calculation of rho*t/? term in expansion of energy 
of hard-sphere Fermi gas in one-third powers of density rho 
via cluster expansion for Jastrow wave function is completed ; 
similar type of density expansion is also applied to nuclear 
matter. 


Density Matrix in Many Electron Quantum Mechanics—1. 
Generalized Product Functions, R.LMcWEENY. Roy Soc—Proc 
(Ser A) v 253 n 1273 Nov 24 1959 p 242-59. Many electron 
wave functions are constructed from anti-symmetrical products 
of one-electron orbitals and energy calculations are based on 
matrix element due to Slater; in present paper orbitals in 
such product are replaced by ‘group functions’, each describ- 
ing any number of electrons, and necessary generalization of 
Slater’s results is carried out; applications to theory of inter- 
molecular forces and to pi-electron systems discussed. 21 
refs. 


Extended Entropy Uncertainty Principle, R.LEIPNIK. In- 
formation & Control v 3 n 1 Mar 1960 p 18-25. Minimum 
principle obtained for entropy in Wigner-Moyal distribution 
of linear position and momentum; result supports conjecture 
that joint dimensionless entropy of noncommuting observables 
has positive minimum; it is shown that minimizing wave 
functions are Gaussian with complex-valued variances. 
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Free Nucleon Theory, R.L.INGRAHAM. Nuovo Cimento v 
16 n 1 Apr 1 1960 p 104-27. Theory of free nucleon quantum 
field based on spin half wave equation proposed by Murai is 
given; notable features are developed; relevance of new 
concept to physical process of measuring mass via interaction 
with other fields and to renormalization of nucleon field is 
discussed. 


In-Out Formalism for Nonrelativistic Quantum Mechanics, 
P.J.REDMOND, J.L.URETSKY. Annals of Physics v 9 n 1 
Jan 1960 p 106-24. In course of investigation it is found that 
method proposed by Zimmerman for finding commutation 
relations for in and out operators contains error; investigation 
also suggests that none of methods proposed for introducing 
in-out operators for bound states seems entirely satisfactory ; 
it is suggested that procedure used for nonrelativistic problem 
has natural generalization to relativistic case, and this is 
outlined. 


Irreversibility of Systems Perturbed by Random Forces, 
V.E.DERR. Phys Rev v 117 n 6 Mar 15 1960 p 1421-5. 
Irreversibility of quantum-mechanical systems perturbed by 
random forces is analyzed by phenomenological equations 
derived from Schroedinger equation; semiquantitative dis- 


cussion of irreversibility of system with fine number of. 


states. 


Linked-Diagram Expansions for Quantum Statistical Me- 
chanics, A.E.GLASSGOLD, W.HECKROTTE, K.M.WATSON. 
Phy Rev v 115 n 6 Sept 15 1959 p 1374-89. General method 
of calculation for quantum statistical mechanics; based on 
simplification of Laplace transform of density matrix, from 
theorem due to Hugenholtz; evaluation of grand partition 
function; some new applications. 


On Theory of Temperature Green’s Functions, V.L.BONCH- 
BRUEVICH, Sh.M.KOGAN. Annals of Physies v 9 n 1 Jan 
1960 p 125-38. General theory of quantum Green’s functions 
is developed for thermodynamical systems ; appropriate spectral 
theorem is proved and relation of Green’s functions to energy 
spectrum and thermodynamical properties of system is estab- 
lished; as example energy and damping constant of “dressed 
electrons” in nondegenerate electron gas are calculated. 24 
refs. 


Quantum Electrodynamics in Expanding Universe, F.L. 
SCARF. Nuovo Cimento v 17 n 3 Aug 1 1960 p 375-83. Equa- 
tions of quantum electrodynamics are investigated in expand- 
ing universe characterized by de Sitter metric; it is assumed 
that expansion occurs on microscopic level and that Dirac, 
bare electron mass and bare charge are all constant; it is 
noted that renormalized mass and charge could vary with time 
for particular kind of cut-off process. 


Quantum-Mechnical Study of Water Molecule, R.Mc- 
WEENY, K.A.OHNO. Roy Soc—Proc (Ser A) v 255 n 1282 
Apr 19 1960 p 367-81. Construction of various wave functions 
using orthogonalized atomic orbitals; method emphasizes 
localization of bonds and lone pairs and admits some degree 
of correlation; it is possible to treat molecule formally as 
four-electron system and obtain total energy 0.3 ev better 
than that given by best of self-consistent field methods. 


Quantum Theory of Transport in Magnetic Field, P.N. 
ARGYRES. Phys Rev v 117 n 2 Jan 15 1960 p 315-28. Quan- 
tum-mechanical theory of ohmic electric current that electric 
field produces in gas of noninteracting electrons in presence 
of magnetic field and set of impurities that scatter elastically. 


Remark on Dilute Bose Systems, J.PERETTI. Physics of 
Fluids v 3 n 1 Jan-Feb 1960 p 68-71. Some results are given 
on connection existing between Lee-Huang-Yang theory for 
interacting Bose systems, and Bogoliuboy theory. 


Significance of Electromagnetic Potentials in Quantum 
Theory, Y.AHARONOV, D.BOHM. Phys Rev v 115 n 3 Aug 
1 1959 p 485-91. Discussion of several possible experiments 
which demonstrate significance of potentials in quantum 
mechanics; analysis shows effects of potentials on charged 
particles even when all field regions are excluded; results are 
eontrary to concepts of classical mechanics. 


Significance of Potentials in Quantum Theory, W.H.FURRY, 
N.F.RAMSEY. Phys Rev v 118 n 3 May 1 1960 p 623-6. 
Effects of scalar and vector potentials in quantum mechanics 
discussed from viewpoint of consistency of quantum-mechanical 
description of interference experiments; two conceptual ex- 


periments corresponding to phase effects noted by Aharonov 
and Bohm. 


QUARRIES AND QUARRYING 


_See also Conveyors—Belt ; Grinding Mills; Limestone Quar- 
ries and Quarrying; Mineral Industry and Resources; Rock 
Drilling; Sand and Gravel Plants. 


How Producers are Saving Money, K.A.GODFREY, Jr. Rock 
Products v 62 n 9 Sept 1959 p 79-85, 88-9, 92-8, 96-8, 100-4, 
106, 108. High efficiency machinery and methods, flexibility 
to find new markets, and adaptability to new managerial 
techniques can raise sales and profits; problems of opening 
new deposit, excavation, haulage, materials handling, ecrush- 
ing, beneficiation, and plant design and management. 


QUARRIES AND QUARRYING—Continued 


Rock Breaking and Reduction at Bikita, R.SYMONS. Min 
J v 254 n 6512 June 10 1960 p 674-6. Blasting techniques 
and operations, secondary breaking, quarrying efficiencies, 
crushing, picking and sorting of lepidolite, power plant, and 
equipment. 


Accident Prevention. See also Mines and Mining—Accident 
Prevention. 


Injury Experience in Quarrying, 1957, J.C.MACISAK, N.W. 
KEARNEY, Z.S.GLIDDEN. US Bur Mines—Information Cir 
n 7975 1960 55 p. Data on general injury experience, injuries 
at different kinds of quarries, injury experience by states, 
selected injury data, and historical injury experience. 


Blasting. See also Explosions—Photography; Geophysics— 
Seismic. 


Blasting Trial with Nitric Acid Explosive, T.J.REID, 
J.W.MacGREGOR. Mine & Quarry Eng v 25 n 12 Dec 1959 
p 536-40. At Ayr County Council’s Parkthorn Quarry explosive 
was prepared by “on-site” mixing technique; explosive con- 
sists of oxygen balanced mixture of dinitrotoluene and nitric 
acid; performance of nitric acid explosive was consistent 
with its high power and velocity; it is difficult to contain 
liquid in deep holes and hence use is restricted to shallow 
holes only. 


Comparative Studies of Explosives in Granite, T.C.ATCHI- 
SON, W.E.TOURNAY. US Bur Mines—Report Investigations 
n 5509 1959 28 p. Measurement of amplitude and shape of 
strain pulse and size of crushed zone produced in granite by 
different explosives; relationship between these quantities 
and detonation properties of explosives; different explosives 
produce twofold variation in amplitude of strain pulse and in 
volume of crushed zone; comparative evaluation of effective- 
ness of explosives in blasting can be made by measuring strain 
pulse produced in rock. 


Control of Air Blast Effect Resulting from Blasting Oper- 
ations, J.R.KRINGEL. Min Congress J 46 n 4 Apr 1960 p 
51-6. General indications of unfavorable blasting conditions 
in thickly settled areas are presence of area of relatively 
high atmospheric pressure which remains stationary; large 
daily temperature variations are especially unfavorable for 
morning firings; poor visibilities and light winds in morning 
acu by cloudless conditions indicate dangerous propagation 
of air blast. 


Drilling. See Rock Drilling; Rock Drills. 


Electric Equipment. Well Engineered Electric Power Distribu- 
tion for Quarries and Mines, T.H.ANDERSON. Pit & Quarry 
v 52 n 1, 3 July 1959 p 80-8, Sept p 97-101. July: Factors 
for selection of voltage are: ratings of motors, disposition of 
power loads, location of substations and distribution distances, 
and form of construction of transmission lines; transformer 
ratings for induction and synchronous motors; percent of 
rated motor voltage. Sept: Voltage speed relation; voltage 
for synchronous motors; power factor corrective equipment; 
distribution system layout. 


Explosives. See Quarries and Quarrying—Blasting. 


Great Britain. Recent Developments at Penmaenmawr Quarry. 
Mine & Quarry Eng v 26 n 10 Oct 1960 p 410-19. To increase 
efficiency of primary breaking operation, long-hole drilling 
system was adopted; for each primary blast sheet comprising 
plan of relevant part of face and borehole sections is drawn 
up, and amount and distribution of required explosive is indi- 
cated ; extensive down-hill conveyor system is used to bring 
sized granite products from storage hoppers to company’s 
pier. 

Traprainlaw Quarry, J.M.ARMSTRONG. Mine & Quarry 
Eng v 26 n 6 June 1960 p 230-41. Production of dry and 
coated road metal; drilling and blasting operation; average 
overall output of 40 tph required from plant in which gyra- 
tory crushers are installed for primary, secondary and tertiary 
duty; plant flowsheet and description of coating plant. 

QUARTECTOR. See Rockets and Missiles—Instruments. 

QUARTZ 


See also Ceramic Materials ; Mineral Industry and Resources ; 
Petrology—Sedimentary ; Piezoelectric Crystals; Rockets and 
Missiles—Materials; Silica. 

Birefringence of Quartz and Calcite, R.N.SMART Ace 
STEEL. Optical Soe America—J vy 49 n 7 July 1959 ery 
Measured birefringes of quartz and calcite plates are given at 
various visible wavelengths for temperatures of 20 and 40 C. 


Brillouinstreuung An Kuenstlichen Quarzglaesern 
GRIEGER, M.KULP. Physics & Chem of Solids v 12’ n sui 
Feb 1960 p 841-3. Brillouin splitting in artificial quartz; 
experimental arrangement providing for strong light intensity 
is described; it is shown that Brillouin components should 
have appeared at exposure times two orders of magnitude 


less than those employed; results are compared with earlier 
papers. 


Excitation and Attenuation of Hypersonic Waves in r 
H.E.BOMMEL, K.DRANSFELD. Phys Rev v 117 a 4 Nt 
1 1960 p 1245. Details of new method of generating and 
detecting hypersonic waves up to 4000 mc; absorption meas- 
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QUARTZ— Continued 


urements at 1000 me on quartz at various crystal orientations 
and after various degrees of neutron irradiation; results agree 
qualitatively with phonon-phonon relaxation process. 

Quartz for 1.C.B.M., A.E.WILLIAMS. Min Mag v 103 n 4 
Oct 1960 p 214-17. Use of quartz with binder as heat shielding 
material Avcoite on reentry vehicle; Avcoite withstands 
temperatures in excess of 12,000 F; air separator proved to 
be complete solution to problem of obtaining quartz of 
required fine particle size. 


QUARTZ CRYSTALS. See Piezoelectric Crystals. 


RACE TRACKS 


Electric Equipment. Modern Race Track, E.F.CASSIDY. Elec 
Construction & Maintenance v 59 n 2 Feb 1960 p 81-5. Electric 
facilities of Aqueduct Race Track, New York; features in- 
clude 4160-y feeders, 480/277-v load centers, and equipment 
for emergency, signal, public address, closed-circuit TV, 
totalisator and photo-finish systems; total network capacity 
of 5000 kva is provided. 


Water Supply. Race Track Water Supply and Drainage, W.J. 
TALLAFUSS, J.SIDERAN. Water & Sewage Works v 107 n 
5 May 1960 p 207-10. Aqueduct Track on Long Island, NY, 
covers 203 acres, has estimated water demand of 1000 gpm, 
which is used for food service for 14,000 persons, 800 ton of 
air conditioning and other requirements, and 25 bed hospital; 
track watering; automatic system using four pumps provides 
domestic water from city main; gravel packed well with 
storage tank provides air conditioning water; storage and 
disposal areas for storm drainage. 


RACING CARS. See Automobiles—Racing. 
RADAR 


See also Air Transportation—Traffiic Control; Aircraft In- 
struments—Altimeters ; Astronomy ; Direction Finding Systems ; 
Electric Lines—Fault Location ; Electron Tubes—Cathode Ray ; 
Electron Tubes—Magnetron; Fire Protection; Gunnery—Fire 
Control Systems; Information Theory—Bibliography; Infrared 
Rays—Detectors ; Ionosphere; Maps and Mapping; Meteorology 
—Instruments; Moon; Photogrammetry; Radio Astronomy ; 
Radio Equipment; Radio Waves—Scattering; Rockets and 
Missiles—Control; Rockets and Missiles—Tracking; Satellites 
—Tracking; Satellites—Weather ; Sound—Reflection. 


Accurate, Stable Beam-Forming Matrix Utilizing Passive 
Components, C.H.FIELD. Electronic Components Conference— 
Proce 1959 p 38-48. Beam forming functions normally per- 
formed by antenna may be performed electronically by radar 
receiver by means of matrices; matrix that uses only passive 
RC components to accomplish its phase-shifting and summing 
functions is described; method of operation is explained and 
construction techniques described. 


Aireraft Scintillation Spectra, R.B.MUCHMORE. IRE— 
Trans on Antennas & Propagation v AP-8 n 2 Mar 1960 p 
201-12. Using model of aircraft reflection developed by De- 
Lano, spectra of reflection signals are determined; several 
types of target motion, considered, each of which produces 
characteristic spectrum; properties of these spectra pointed 
out; significance in radar system design. 


Analysis of Frequency-Modulated Continuous-Wave Ranging 
System, A.J.HYMANS, J.LAIT. Instn Elec Engrs—Proc v 
107 pt B (Hlectronic & Communication Eng) n 34 July 1960 
p 365-72. Calculation of exact beat note for discrete target 
of radar with sawtooth frequency sweep; alternative method 
for scheme previously given by S.GNANALINGAM (see 
Engineering Index 1954 p 889) for producing coherent sys- 
tem, which is shown to be only approximately valid; effect of 
Doppler shift on return; range discrimination. Paper 3264H. 


Analysis of Radar Profiles Over Mountainous Terrain, H.E. 
LYYTIKAINEN. Photogrammetric Eng v 26 n 3 June 1960 
p 403-12. Accuracy of radar profile technique over relatively 
flat terrain is very high; factors influencing accuracy in 
mountainous areas; accuracy tests over Arizona Test Area 
prove that use of radar elevations is possible in very rugged 
country; calibration of radar beam. 


Approach to Study of Automatic Target Tracking, L.PODE. 
AIEE—Trans v 78 pt 1 (Communication & Electronics) n 
46 Jan 1960 p 806-11. Following problem associated with 
design of automatic processing of data obtained from search 
radars is treated: how can position of target, Ro at future 
time, best be predicted and what is accuracy of this prediction 
when past position reports Ri, Re..., Rn at times ti; 
te... , tn respectively, ti referring to most recent report, 
are given and statistics of errors associated with these 
reports and statistics of target maneuvers are taken into 
account. Paper 59-925. 


Bright Radar Displays through Use of Storage Tubes, L.W. 
WHITAKER. Brit Communications & Electronics v 6 n 11 
Noy 1959 p 758-63. Direct view and scan conversion storage 


QUAY WALLS 
See also Excavation; Ports and Harbors. 


Hen nieuwe kademuurconstructie, C.W. van ROOY. Ingenieur 
v 72 n 5 Jan 29 1960 p Bl-4. New system for construction 
of quay; new method of constructing bridge piers described 
in Engineering Index 1957 p 131, is applied for quay at 
Zwolle; 27 mantles assembled of concrete slabs will be placed 
in row; very rigid construction obtained. 


QUENCHING TOWERS. See Coke Plants—Quenching Towers. 
QUICKSILVER. See Mercury Deposits. 


RADAR—Continued 


tubes represent practical approaches to problem of bright 
radar display; both are capable of giving acceptable results 
where their resolution, half-tone range, and uniformity of 
ai oSihiee are not limiting factors; description of character- 
istics. 

Coherent Enhancer for Pulse Radar Applications, E.BROOK- 
NER. J.FLINK. IRE Int Convention Ree v 8 pt 8 (Aeronau- 
tical & Navigational Electronics, etc) 1960 p 240-53. Practical 
method is presented whereby range extension, velocity informa- 
tion, increased accuracy, clutter rejection, and increased in- 
vulnerability to jamming are obtained in pulse radar applica- 
tions; improvement involves implementation of approximate 
matched filter system. 


Conical Scan Tracking in Ground Clutter with Noncoherent 
and Coherent MTI, C.S.SORKIN, B.D.STEINBERG. IRE— 
East Coast Conference on Aeronautical & Navigational Blec- 
tronics—Proe 1958 p 35-45. Investigation of performance of 
tracking loop system using conical scanning antenna with 
noncoherent and coherent MTI signal processing; coherent 
system is generally superior except for performance in vicinity 
of ground track; noncoherent system with double delay and 
subtraction MTI provides adequate tracking performance to 
be useful in clutter environment. 


Criteria for Design of Foundations for Precision Tracking 
Radars Considering Dynamic Response, C.FU, J.W.JEPSON. 
ASME—Paper 59-A-328 for meeting Nov 29-Dec 4 1959 8 p. 
To maintain accuracy of radar, servo motor which drives 
antenna should be referenced to infinitely rigid foundation ; 
for reinforced concrete foundation mounted in and upon soil, 
this condition is not satisfied; however, by suitable choice of 
parameters of foundation, excursion of mount due to resonance 
between servo system and its foundation can be made negligible 
in one of two ways described. 


Cumulative Probability of Detecting Signal From Radar 
Station, N.M.SEDYAKIN. Radio Eng v 14 n 5 1959 p 58-63. 
English translation of article indexed in Engineering Index 
1959 p 1095 from Radiotekhnika May 1959. 


Delay-Line Secondary Responses in AM and FM Sweep 
Integrators, H.URKOWITZ. Franklin Inst—J v 269 n 1 Jan 
1960 p 1-23. Buildup effects of secondaries, determined for 
both AM and FM transmission through ultrasonie delay line, 
used for storage of radar returns; with AM there is coherent 
buildup, which results in secondary buildup relatively much 
greater than buildup of desired signal; with FM it is possible 
to alleviate buildup effect of secondaries by introducing small 
amount of hum deviation on carrier frequency, which results 
in random buildup. 


Derivation and Analysis of Track-While-Scan System, B.S. 
RUDMAN. IRE—East Coast Conference on Aeronautical & 
Navigational Electronics—Proe 1958 p 157-63. Tyrack-while- 
scan system developed and analyzed from aspect such as 
effect of system on standard deviation of input, lag of system 
in response to target in motion, and settling time of system; 
on basis of this analysis eriteria are developed for deriving 
damping parameters of system and problem plotted utilizing 
derived parameters. 


Detection Range Predictions for Pulse Doppler Radar, S.A. 
MELTZER, S.THALER. IRE Int Convention Rec v 8 pt 4 
(Automatic Control, Information Theory) 1960 p_ 105-15. 
Mathematical model of sufficient flexibility to describe most 
radar search systems; use in range prediction; applicability 
to situations where thermal noise and/or sidelobe clutter 
limits detection range. 


Determination of Repetition Frequencies of Intermixed 
Pulse Trains, R.J.KERN. IRE Int Convention Rec v 8 pt 8 
(Aeronautical & Navigational Electronics, etc) 1960 p 2338- 
9. Electronic reconnaissance receiving systems are often re- 
quired to determine pulse repetition frequencies of signals 
simultaneously received from several pulsed radars; two 
methods of PRE determination under these conditions are 
presented. 


Die Bedeutung konstanter Frequenzen fuer die CW (Con- 
tinuous-Wave)-Radar-Technik und die Erzeugung hoher Fre- 
quenzkonstanz, W.HERZOG. Nachrichtentechnische Zeit v 13 
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n 1 Jan 1960 p 29-33. Importance of constant frequencies in 
CW-radar techniques and methods for achieving high fre- 
quency stability; effect of frequency fluctuations in systems 
employing compensation method or Doppler effect; use of 
bridge type oscillators with two crystals is recommended. 


Die Fernuebertragung der Winkelwerte einer im Mittel 
gleichfoermig rotierenden Welle, K.DINTER. Nachrichten- 
technische Zeit v 12 n 10 Oct 1959 p 491-6. Long distance 
transmission of angular information from shaft rotating 
with average uniform speed; method of transmitting to distant 
point, making use of least channel capacity, small fluctua- 
tions in rotation speed of radar search antennas, mainly 
caused by wind. 


8 mm High-Resolution Radar Installation, J.M.G.SEPPEN, 
J.VERSTRATEN. Philips Tech Rev v_ 21 n 3 1959/60 p 
92-103. Philips 8 GR 250 is distinguished from more familiar 
and widely used 3 em radar systems by higher resolution, since 
shorter wavelength enables shorter pulse length (0.02 usec) 
and narrower angular beam width (0.3°) to be obtained; short 
pulse length necessitated design of modulator to keep stray 
capacitances as small as possible; pulse correcting network 
incorporated to ensure good reflected pulse shape under all 
circumstances; PPI photographs illustrate results obtained. 


Forward Scattering by Coated Objects Illuminated by Short 
Wavelength Radar, R.E.HIATT, K.M.SIEGEL, H.WEIL. IRE 
—Proc v 48 n 9 Sept 1960 p 1630-5. Theoretical and experi- 
mental study of effects of covering highly conducting objects 
with radar absorbing material; it is shown that when wave- 
length is small compared with dimensions of object, absorbing 
materials are ineffective in reducing forward scattering, and 
actually increase it. 


General Theory of Signal-to-Noise Ratio Improvement, with 
Application to Visual Detection of Weak Signals, N.S.POT- 
TER. IRE Int Convention Rec v 8 pt 4 (Automatic Control, 
Information Theory) 1960 p 167-81. Technique for maximizing 
probability of detection of signal in intensely modulated dis- 
play ; large improvements in operations involving weak signals 
and noisy environments in human monitored systems are 
obtainable by appropriate operation on detector output prior 
to display generator. 


Getting High Range Resolution with Pulse Compression 
Radar, G.P.OHMAN. Electronics v 33 n 41 Oct 7 1960 p 53-7. 
High range resolution is ordinarily achieved by reducing pulse 
length, requiring increase of peak pulse power; in method 
described, shorter pulse with high effective peak power is 
obtained by transmitting stretched pulse and compressing 
received pulse. 


Hydraulic Servo Transmissions for Target Tracking Radar 
Drives, T.E.BEAL. ASME—Paper 59-A-329 for meeting Nov 
29-Dec 4 1959 5 p. Packaged transmission is 10-hp unit con- 
sisting of electrohydraulic servo pump, electric drive motor, 
two fixed displacement hydraulic motors, hydraulic and electric 
eontrol components; although designed for radar antenna 
drive, unit can be used for many military and industrial 
applications where high response and dependability with 
instantaneous control of position and velocity at high horse- 
power are required. 


Ineffectiveness of Absorbing Coatings on Conducting Ob- 
jects Illuminated by Long Wavelength Radar, R.E.HIATT, 
K.M.SIEGEL, H.WEIL. IRE—Proe v 48 n 9 Sept 1960 p 
1636-42. It is shown that thin coatings have little effect on 
Rayleigh scattering cross-sections; it is also shown how 
effect of conductivity is enhanced at low frequencies and, 
consequently, thin slightly lossy spherical shell scatters like 
perfectly conducting sphere in Rayleigh region. 


Integrated Approach to Design of Mobile Tactical Electronic 
Systems, R.N.SKALWOLD, M.N.SCHEIDERICH. IRE Int 
Convention Ree v 8 pt 8 (Aeronautical & Navigational 
Electronics, ete) 1960 p 167-79. With increased air mobility 
as principal goal, this study analyzes factors governing weight 
of three conventional radar systems to test hypothesis that 
if all support equipment were integrated to maximum degree, 
significant savings in bulk and weight could be made: ac- 
companying tables furnish operational and technical require- 
ments and comparison of conventional vs integrated system 
functions. 


Investigation of Influence of Non-Linear Transfer Function 
on Cathode-Ray Tube Visual Detection Threshold, C.W.MIL- 
LER, W.R.MINTY. IRE Nat Convention Rec v 7 pt 9 
(Human Factors in Electronics, etc) 1959 p 84-95. Intensity 
modulated cathode ray tube is non-linear device whose output 
brightness varies approximately as 5/2 power of input signal 
voltages; this transfer function is not optimum for many 
applications; tests to determine effect of inserting variable 
transfer function into simulated radar system > signal levels 
required for threshold detection were found 6 db lower for 
system operated with 0.8 power law exponent. 


Joint Estimation of Delay, Doppler, and Dopple 
BELLO. IRE—Trana on Information Theory. w Tae “h *3 
June 1960 p 3830-41. Using methods of inverse probability 
expressions are derived for minimum variances of estimators 
of delay, Doppler, and Doppler rate of radar return assumed 


RADAR —Continued we 
to consist of long train of pulses with independent scintilla- 
tion from pulse to pulse. 


L’emploi du soudage dans la construction des radars, J. 
GEORGEL. Soudage et Techniques Connexes v 14 n 5-6 
May-June 1960 p 165-74 (discussion) 174-5. Use of welding in 
construction of radars; welded fabrication of reflectors and 
various mechanical components of antennas; high strength 
Cr-Mo steel, stainless steels and light alloys used. 


Nomograph: Doppler Blind Velocity, D.MOFFAT. Electronic 
Equipment Eng v 8 n 2 Feb 1960 p 79. Undetectable target 
velocities, or blind velocities, are function of transmitter 
frequency and pulse repetition rate in moving target indicator 
equipment; straight-line nomograph given determines these 
frequencies and doppler shift rate. 


Optical Simulation of Radar Resolution, R.D.RAWCLIFFE, 
W.W.LICHTENBERGER, H.V.KRONE. Optical Soe America 
—J vy 49 n 9 Sept 1959 p 887-90. Use of optical aerial photo- 
graphs, degraded by known amounts, in inexpensive simula- 
tion studies of required resolution of given radar equipment. 


Portable Radar Traces Battlefield Deployment, J.SCOTT, 
D.RANDISE, R.P.LUKACOVIC. Electronics v 33 n 12 Mar 
18 1960 p 67-70. 50 lb Doppler radar is described that detects 
and accurately locates moving vehicles and men; primary 
output consists of distinctive sounds produced in pair of 
headphones; range counter, plus azimuth and elevation dials 
give target location; extensive transistorization permits use 
of battery power. 


Precision Tracking With Monopulse Radar, J.H.DUNN, 
D.D.HOWARD. Electronics v 33 n 17 Apr 22 1960 p 51-6. 
Modern monopulse tracking radars offer many advantages over 
other basie tracking techniques such as sequential lobing and 
conical sean; principles of monopulse operation explained 
and performance compared with typical radars of other types. 


Probability of Detection for Fluctuating Targets, P.SWERL- 
ING. IRE—Trans on Information Theory v IT-6 n 2 Apr 
1960 p 269-308. Probability of detection of target by pulsed 
search radar, when target has fluctuating cross-section; for- 
mulas for detection probability are derived, and curves of 
detection probability vs range given for four different target 
fluctuation models. 


Quaternary Codes for Pulsed Radar, G.R.WELTI. IRE— 
Trans on Information Theory v IT-6 n 3 June 1960 p 400-8. 
Algorithm is given for generating class of quaternary codes; 
codes of this class have autocorrelation functions consisting of 
single positive component embedded in arbitrarily long sequence 
of zeroes; it is shown that certain waveforms related to 
ase aes’: codes have properties suitable for coded-pulse 
radars. 


Radar Cross Section of Semi-Infinite Body, H.BRYSK. 
Can J Physics v 38 n 1 Jan 1960 p 48-56. Formulation of 
eross section of semi-infinite body developed from basic defini- 
tion of cross section; problem relates to simultaneous occur- 
rence of two characteristic lengths tending to infinity, viz, 
range from radar to target, and size of target; results 
computed for nose-on back-seattering for paraboloid and cone; 
broadside backscattering from cylinder is also calculated. 


Radar Crystal Valves, A.LINDELL, T.OXLEY. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 15 May 1959 p 426-33. Use 
of semiconductor devices as frequency changers or mixers in 
radar applications, with particular reference to factors that 
led to design and performance of types CV2154-5 silicon mixer 
crystals; mixer crystal incorporating germanium wafer and 
titanium whisker, and having noise factor better by 2 db, 
than that of silicon and tungsten combination of same type; 
behavior of germanium mixer crystals as function of tempera- 
ture is similar to silicon devices. Paper 3104E. 


Radar Target Classification by Polarization Properties, J.R. 
COPELAND. IRE—Proe v 48 n 7 July 1960 p 1290-8. Polariza- 
tion properties of radar targets are studied as parameter 
related to, but quite distinct from, echo area; method for 
measuring polarization properties is given, and it is shown 
that any target so measured can be represented as 3-parameter 
model (excluding echo area); parameters of such model can 


be used as basis for discriminating between targets of same 
or different classes, 


Radar Terrain Return Measured at Near-Vertical Incidence, 
A.R.EDISON, R.K.MOORE, B.D.WARNER. IRE—Trans on 
Antennas & Propagation v AP-8 n 8 May 1960 p 246-54. 
Experimental program to investigate reradiation properties 
of terrain at near vertical incidence was carried out; data 
were obtained at 415 and 3800 me, using narrow-pulse type 
radar at altitudes of 2000 to 12,000 ft over many different tar- 
get areas; results described. 

Range Ambiguity Resolution 
POTTER. IRE Int Convention R 
Navigational Electronics, ete) 
systems, detection range tends to greatly exceed range at which 
unambiguous range of detected object is known; use of 
discretely stepped multiple prf’s as coding technique for 
determination of true range is analyzed in detail, 


Rapid Detection of Coherent Signals in Noise, R.J.METZ 
J.M.WALKER, N.L.WEINBERG. IRE Int Convention Ree v 


in High PREF Radar, N.S. 
ec v 8 pt 8 (Aeronautical & 
1960 p 65-80. In high prf 
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8 pt 8 (Aeronautical & Navigational Electronics, ete) 1960 
p 222-32. Usefulness of square loop magnetic core techniques 
for role of post-detection integration is demonstrated; ability 
of these cores to mechanize post-detection integration func- 
tion facilitates mechanization of switching requirements 
posed by practical systems with large number of detection 
channels. 


Search Efficiency of Probability Ratio Sequential Search 
Radar, G.W.PRESTON. IRE Int Convention Ree v 8 pt 4 
(Automatic Control, Information Theory) 1960 p 116-24. 
Method of radar signal detection and search in which detec- 
tion is accomplished by new form of probability ratio sequen- 
tial detector and beam scanning is controlled by detector; 
theoretical improvement of 4 to 9 db in effective transmitter 
power is gained over non-sequential radar under certain 
conditions. 


Semi-Active Correlation Radar Employing Satellite-Borne 
Illumination, O.E.RITTENBACH, W.FISHBEIN. IRE—Trans 
on Military Electronics v MIL-4 n 2-3 Apr-July 1960 p 268-9. 
In system described, satellite transmits randomly modulated 
signal; on ground, radar has two antennas and receivers; one 


antenna points at satellite, other at target; signal from 
satellite oriented receiver is delayed and correlated with 
satellite signal reflected from target; delay corresponding 


to peak of correlation function is used to determine range. 


Solid-State UHF Radar Transponder, L.CARTLEDGE, G.B. 
TIFFANY. Astronautics v 5 n 5 May 1960 p 30-1, 114-15. 
Development of transponder at MIT’s Lincoln Laboratory, 
used with Millstone Hill radar to provide real-time tracking 
of small targets at very long ranges; block diagram of final 
transponder, built by Douglas Aircraft Co; IF amplifier is 
built up of modules of existing design using silicon tetrode 
transistors; transmitter system consists of crystal oscillator 
operating in 110 me region, buffer, two doublers, and final 
amplifier; use of transponder extends slant range of Millstone 
Hill radar more than 10,000 n mi. 


Statistical Theory of Target Detection by Pulsed Radar, J.I. 
MARCUM, P.SWERLING. IRE—Trans on Information Theory 
v IT-6 n 2 Apr 1960 p 59-267. Data for obtaining probability 
that pulsed-type radar system will detect given target at 
any range; variables considered are time taken to detect 
target, average time interval between false alarms, and 
number of pulses integrated; how results for pulsed-type 
systems may be applied to continuous-wave systems briefly 
considered. 


Sur certains aspects des radars 4 modulation de fréquence, 
H.FAMILIER, B.GINGER. Onde Electrique v 40 v 398 May 
1960 p 372-82. Certain aspects of FM radar; exact distance- 
measurements in modern radar installations; checking fre- 
quency deviation of transmitted wave. 


Theory of Radio Rangefinder With Frequency Modulation, 
B.V.MALANOV. Radio Eng v 4 n 4 1959 p 61-74. English 
translation of article indexed in Engineering Index 1959 p 
1094 from Radiotekhnika Apr 1959. 


Time Gate for Echo-Measuring Radar Installations, J. 
BACON, J.Q.BURGESS. IRE—Trans on Instrumentation v 
1-8 n 3 Dec 1959 p 79-82. Time gate having linear dynamic 
range of 50 db for error not exceeding plus or minus 0.3 db 
is presented; out-of-gate rejection is 58 db below maximum 
signal; gating is accomplishing by using Zener diode; signal 
and gate pulses are separated by using principle that elimi- 
nates balancing. 


Two Statistical Models for Radar Terrain Return, L.M. 
SPETNER, I.KATZ. IRE—Trans on Antennas & Propagation 
vy AP-8 n 3 May 1960 p 242-6. Theory explaining radar return 
from land and sea surfaces is formulated; models for such 
surfaces are set up and from them normalized radar cross 
section as function of radiation wavelength and of radar 
depression angle is computed. 


Vliyanie osadkoy na_ radiolokatsionnyi kontrast, K.S. 
SHIFRIN, N.S.KOKOVIN. Radiotekhnika v 14 n 9 Sept 1959 
p 63-9. Effect of precipitation on radar contrast; effect of 
precipitation on target; role of atmospheric, radio and optical 
channels. 


See also Air Transportation—Traffic Control; Radar 
-—Antennas. 


Better Resolution Through PPI Shading, D.LEVINE. Elec- 
tronic Industries v 18 n 11 Nov 1959 p 103-5. Removing 
overly bright center from PPI radar displays eases viewing 
and permits control adjustments that significantly improve 
contrast and resolution; simple circuit modification to make 
this possible is described; circuit has been flight tested and 
proven. 


Design Concepts of High Brightness Airborne Radar Indica- 
tor, E.W.KOENIG. IRE—East Coast Conference on Aeronau- 
tical & Navigational Hlectronics—Proc 1958 p 207-12. Radar 
indicator with over 1000 ft-lamberts of illumination under 
bright daylight conditions in open cockpit described; transis- 
torized circuitry keeps heat dissipation to minimum and com- 
pact packaging allows construction of complete radar indicator 
as cockpit panel instrument. 
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Display Considerations for Weapons-Control Radar, R.H. 
BROWN. Report of NRL Progress Nov 1959 p 16-21. Radar 
displays are designed in terms of flow of data through weapons 
control system; considerations of control adjustments and 
light environment are especially significant for airborne 
systems; two experiments were conducted to determine feasi- 
bility of reducing control adjustment and adverse illumination 
effects; results indicate that such reductions yield marked 
improvement of display. 


Miniature Hydraulic Rotary Actuator, J.F.FAWCETT. Elec- 
tromechanical Components & Systems Design v 5 n 6 June 
1960 p 10-12. Design features of 4 oz actuators for scanning 
head of airborne radar antenna; housing assembly design. 


Precision High-Voltage Transistor-Operated Power Regula- 
tors With Overload Protection, C.A.FRANKLIN, P.M.THOMP- 
SON, W.M.CATON. Instn Elec Engrs—Proc v 106 Pt B 
Supp n 16 May 1959 p 714-25, Design of precision h-v regula- 
tors for airborne radars, which can tolerate severe overloads 
and also meet stringent requirements of FM reflex klystron 
onetsnng over temperature range —55 C to +65 C. Paper 
0 . 


Predicting Radar Detection Range, J.S.TITUS. Electronic 
Industries v 18 n 11 Nov 1959 p 80-6. Computation of radar 
detection range poses many problems; synthesis of visibility 
factor method and statistical approach provides relatively 
simple method for predicting these ranges that is comparable 
with experimental accuracy in most cases; application of 
method to airborne intercept radar. 


Scanning Methods for Satellite-Borne Radars, A.ROSEN- 
FELD, O.LOWENSCHUSS. IRE Int Convention Rec v 8 pt 5 
(Communications Systems, Space Electronics & Telemetry) 
1960 p 108-21. Scanning methods suitable for use in earth- 
ward-looking, satellite-borne search radar systems are dis- 
cussed ; cases of fan and pencil beam radars are both analyzed; 
methods are then considered which make maximum use of 
translational and rotational motions of satellite to aid in 
effecting scanning process. 


Amplifiers. See also Radio Amplifiers—Transistor. 


Reflex Klystrons as Receiver Amplifiers, K.ISHII. Electronics 
v 33 n 2 Jan 8 1960 p 56-7. Investigation of reflex klystron as 
10 kme receiver r-f amplifier; using 2525 reflex klystron sen- 
sitivity can be improved as much as 42 db, depending on 
method of cascading; test procedures described. 


Antennas. See also Plastics—Laminated; 
Radar—Countermeasures. 


Radar—Airborne ; 


Aerial Calibration by Solar Noise Using Polar Display, 
M.H.CUFFLIN. Marconi Rev v 23 n 136 1960 p 33-44. Experi- 
mental equipment used in proving that noise radiation from 
sun can be used to plot vertical polar diagram of antenna is 
discussed; integrating display, automatic camera control 
and typical records are described. 


Aerial Investigations Using Natural Noise Sources, E. 
EASTWOOD. Marconi Rev v 23 n 1386 1960 p 2-20. Experi- 
ments which utilize quiet sun as noise source at varying angles 
of elevation, in order to establish radiation diagrams of high 
performance radars are described; unusual effects such as 
moon ‘reflected signal are discussed. 


Alumina Radomes by Flame-Spray Process, N.N.AULT, 
L.H.MILLIGAN. Am Cer Soe—Bul v 38 n 11 Nov 1959 p 
661-4. New process utilizes alumina coating, flame sprayed 
on removable radome shaped form to produce units that are 
highly refractory, dense, strong, and impervious; after removal 
of form, which may be done in various ways, radome is kiln 
fired; distortion and cracking are reduced to minimum; ogive 
shaped units are suitable for nose of aircraft or missile 
traveling at high speeds. 


Antenna Image Quality Evaluation, J.J.MYERS. JRE—Trans 
on Antennas & Propagation v AP-8 n 1 Jan 1960 p 178-87. 
Effect of aperture illumination on image quality of high 
resolution antenna evaluated by optical simulation method; 
using group of human observers, it was determined that 
illumination close to uniform yields best image, as measured 
by similarity of image to object; use of digital computer as 
mechanical observer yielded approximately same result. 


Design for Dielectric Lens, W.E.JUNKER. Electronic In- 
dustries v 18 n 11 Nov 1959 p 70-2. To avoid complex mathe- 
matical computations normally required to design dielectric 
radar lens with broadband characteristics, empirical design 
approach was developed; three basic requirements were set; 
useable main lobe pattern should be obtained for full octave 
of operation, beamwidth should undergo as small change as 
possible over band, and side lobe should be down at least 
15 db; method is described. 


Design of FPS-35 Antenna, C.W.SOUDER. ASME—Paper 
59-A-267 for meeting Nov 29-Dec 4 1959 8 p. Design life 
criterion of ground based search radar for Air Force use in 
continental United States is 10 yr of continuous operation ; 
components capable of lasting throughout entire operational 
period are used; antenna reflector, 125 ft x 40 ft, constitutes 
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major part of 140,000 lb of rotating weight ; drive power 
is supplied by wound rotor a-c motors with reduced voltage 
starting; construction is of steel. 


Fabrication of Height-Finding Radar Equipment, C.WAL- 
LER, E.MORLEY. Welding & Metal Fabrication vy 28 n 9 
Sept 1960 p 340-6. Methods employed by Morfax, Ltd in 
fabrication of aerial equipment for HF 200 radar unit intro- 
duced by Decea Radar; welding procedures in assembly of 
supporting tripod, pedestal and rotating yoke, reflector and 
boom with RF feed-horn, and hydraulic servo system. 


How Solar Noise Calibrates Radars, J.A.KUECKEN. Elec- 
tronics v 32 n 52 Dec 25 1959 p 44-5. Calibration procedure 
described which combines optical sighting of sun with 
simultaneous measurement of solar noise to check congruence 
between boresight telescope and antenna pattern axes of 
radar units. 


Just How Transparent is York Radome? D.A.BELL. Space/ 
Aeronautics v 33 n 5 May 1960 p 170-2. Principal undesired 
effects of radome on airborne weather radars are _ losses 
in maximum range and angular resolution; analysis of losses ; 
mathematical expressions illustrate effect on radar perform- 
ance. 


Mechanical Design of 150-ft-Diameter Metal Space Frame 
Radome, T.F.KING, L.P.FARNSWORTH. ASME—Paper 59- 
A-271 for meeting Nov 29-Dec 4 1959 13 p. History of develop- 
ment of rigid radomes leading to design of 150-ft equatorial 
diam metal space frame radome at MIT Lincoln Laboratory ; 
mechanical design to insure structural and electromagnetic 
integrity when housing radar antennas is described; some 
of more important tests used to confirm analytical results 
are noted; diagrams, photographs of parts and models. 


Metal-Mesh Embedded Dielectric Radome for Antenna Sys- 
tem, T.KITSUREGAWA, F.ARITA. Mitsubishi Denki Labora- 
tory Reports v 1 n 1 Jan 1960 p 27-50. Radome with metal 
mesh embedded in dielectric plate to cancel its reflection is 
discussed with regard to fabrication errors that would effect 
its electrical performance; theoretical results are compared 
with experimental data on actual antennas; design data; 
devices serving as antisnow protectors of antennas on relay 
link in Japan; application to supersonic aircraft radar. 


Metallovozdushnaya linza s osevoi simmetriei i toroidal’nym 
izgibom na vykhode, I.B.ABRAMOV, V.P.ZABOROV. Radio- 
tekhnika i Elektronika v 4 11 Nov 1959 p 1801-5. Axially 
symmetrical metal-air lens with toroidal output bend; lens 
analyzed in paper, though axially symmetrical, differs con- 
siderably in shape from that described by R.F.RINEHART 
for radar antenna application. 


Methods of Simulating Increased Power in Testing Radar 
Transmit-Receive Tubes, V.E.GOLANT, M.Ya.MANDEL’- 
SHTAM. Radio Eng & Electronics v 4 n 4 1959 p 1438-62. 
English translation of article indexed in Engineering Index 
1959 p 1096 from Radiotekhnika i Elektronika Apr 1959, 


Microwave Controlled Grinding of Ceramic Radomes, N. 
GRECHNY, Jr. Am Cer Soe—Bul v 38 n 12 Dee 1959 p 
699-702. Method utilizes microwave control through inter- 
ferometry techniques; radome surface to be ground is estab- 
lished as grind reference plane and requirement for inside 
diameter grind is eliminated; grind accuracies are independent 
of part size; method is applicable to nose cones for high 
temperature operation. 


Monopulse Cassegrainian Antenna, R.W.MARTIN, L.SCH- 
WARTZMAN. IRE Int Convention Rec v 8 pt 1 (Antennas & 
Propagation) 1960 p 96-102. Theory and operation; design 
permits mounting of microwave circuitry behind electrically 
active surfaces of antenna and thereby provides certain me- 
chanical and electrical advantages. 


On Diffraction of Electromagnetic Waves at Dielectrie or 
Semi-Conducting Sheets, A.A.PISTOL’KORS, V.A.KAPLUN, 
L.V.KNYAZEVA. Radio Eng & Electronics v 4 n 6 1959 p 
1-28. English translation of article indexe? ‘n Engineering 
Index 1959 p 1096 from Radiotekhnika i E.extronika June 
1959. 


Properties of Phased Arrays, W.H.Von AULOCK. IRE— 
Proc v 48 n 10 Oct 1960 p 1715-27. Seanning properties of 
electrically scanned arrays are reviewed; beam _ direction, 
beam-width, and beam shape as functions of phase delay 
are studied by means of novel graphical representation ; 


sensitivity of array performance to systematic excitation 
errors is discussed. 


Quality Control is Must When Welding Radar Antennas, 
W.R.SCHNEIDER. Welding Engr v 45 n 9 Sept 1960 p 
58-60. Requirements for welded manufacture of radar antennas 
for arctic bases, made by D.S.Kennedy & Co, Cohasset, Mass; 
importance of proper storage of low hydrogen electrodes; 
tests on electrode performance to determine welding ability 
under various conditions are reported; stress relieving opera- 
tion; sections of Welding Procedure Specification prepared 
before start of fabrication. 


, Radar-Antennen und Secannereinrichtungen, H.U.KLAUSER. 
Scientia Electrica v 6 n 2 1960 p 53-74. Radar antennas 
and scanners; review of microwave antennas particularly 
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for radar applications; fundamental problems of directive 
antenna technology; scanner equipment; antenna systems. 


Rapid Wide Angle Scanning Antenna with Minimum Beam 
Distortion, R.W.MARTIN, L.SCHWARTZMAN. IRE—East 
Coast Conference on Aeronautical & Navigational Electronics 
—Proec 1958 p 47-51. Multilobe antenna featuring rapid scan- 
ning design reduces mechanical drive complexity yet maintains 
critical beam parameters throughout limits of scan; design 
and operation given along with evaluation of measured radia- 
tion patterns. 


Rotative Power for Large Antennas, P.A.CROSBY, D.A. 
REGILLO. ASME—Paper 59-A-268 for meeting Nov 29-Dec 
4 1959 7 p. Method of calculating power to rotate large radar 
antennas under varying wind loads; procedure and data refer 
to MIT Lincoln Laboratory’s experimental radar Mark I; 
actual power requirements are compared with calculated power 
to rotate antenna through complete revolution while wind 
speed is constant, and with maximum calculated power for 
different wind speeds. 

Some Measurements on Radar Aerials, Using Stellar Noise, 
M.J.B.SCANLAN. Marconi Rev v 23 n 1386 1960 p 21-32. 
Account of solar radiation at microwave wavelengths; simple 
experimental method for its detection and use in measurement 
of vertical polar diagrams and gain of large antennas used 
in radar; typical results shown. 


Circuits. See also Radio Filters. 


D-C Charged Magnetic Pulse Modulator, E.W.MANTEUF- 
FEL, R.E.COOPER. AIEE—Trans v 78 pt 1 (Communication 
& Electronics) n 46 Jan 1960 p 848-50. Modulator which 
partially employs controlled rectifiers as switching elements 
is capable of delivering peak power output of approximately 
110 kw into resistive load under critical damping; when 5- 
section pulse-forming network was employed in output stage, 
50-kw peak-power output pulse of about 3- wsee duration was 
achieved. Paper 59-1051. 


Precise LC Comb Filters, Packaged for Reliability, D.M. 
LISBIN. IRE—Trans on Component Parts v CP-7 n 2 June 
1960 p 44-9, Design of 60-filter comb, which is critical front 
end of Doppler radar systems, is discussed; solutions to 
packaging encountered in its design are presented; test 
controls devised to produce 60 precise LC filters with critical 
interrelated electrical specifications are described. 


Pulse Compression—Key to More Efficient Radar Trans- 
mission, C.E.COOK. IRE—Proe v 48 n 3 Mar 1960 p 3810-16. 
Method for increasing average power capability of pulse radar 
achieved by transmitting wide pulse in which earrier is 
frequency modulated, and then by proper signal processing 
methods causing time compression of received signal to much 
narrower pulse of high effective peak power; particular 
class of pulse compression signals analyzed, and basis for 
compression filter design derived. 


Pulse-Height-to-Digital Signal Converter, W.W.GRANNE- 
MANN, C.D.LONGEROT, R.D.JONES, D.ENDSLEY, T.SUM- 
MERS, T.LOMMASSON, A.POPE, D.SMITH. Electronics v 
33 n 2 Jan 8 1960 p 58-60. Transistorized analog-to-digital 
converter developed for radar is described; counter type con- 
verter provides 7-digit binary output for input signal of 0 to 
2 v at maximum sampling rate of 13,000 pps. 


Countermeasures. See also Radar—Simulators. 


Counter-Countermeasures: Good Design Can Beat ECM 
Threat, M.SIMPSON. Space/Aeronautics v 33 n 4 Apr 1960 
p 138-42. Because of clear advantage of ground defense radars 
over airborne jammers, it is suggested that satisfactory jam- 
ming is not possible; false targets; wide frequency spectrum; 
signal detectability. 


Electronic Countermeasures Require . . Conversion of Binary 
to Analog Codes, S.W.TORODE, D.DISINGER. Electronic 
Industries v 19 n 9 Sept 1960 p 70-3. Binary stored informa- 
tion, used in electronic countermeasures receivers, is often 
needed in analog form for processes requiring d-c control 
voltage ; advantages, circuitry, and packaging of suitable 
converting unit are presented. 


Electronic Dogfight: ECM vs ECCM in Search Radar, P.R. 
DAX. Space/Aeronautics v 383 n 4 Apr 1960 p 184-7. Basic 
problems faced by search radar in jamming environment and 
by airborne jammer trying to jam radar; wide-band jamming; 
frequency shifting; decoy discrimination. 


Simulator Checks Out Radio-Radar AJ Operation, J.LAM- 
BERT. Space/Aeronautics v 33 n 4 Apr 1960 p 157-8, 160, 164, 
166. Description of General Electric Electronic System Evalua- 
tor (GEESE) ; unit simulates new systems before electronic 
equipment is_ breadboarded; application to FM receiver in 
jamming environment. 


Tools and Techniques of Electronic Warfare, J.HOLAHAN. 
Space/Aeronautics v 338 n 4 Apr 1960 p 126-32. Review of 
electronic countermeasure systems operational or under devel- 
opment in United States; deception and confusion techniques ; 


barrage jamming; noise jammers; chaff; possible anti-jam 
techniques. 


Wide Bandwidth, High Power Handling Abilities Needed for 
ECM Antennas, E.C.HATCHER. Space/Aeronauties v 38 n 4 


Data Processing. 


Employee Training. 


Marine. 


Noise. 
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Apr 1960 p 171-2, 174, 176, 178, 180. Deseription of antenna 
types developed to meet diverse electric and mechanical re- 
quirements of electronic countermeasures systems; radiation 
pattern; polarization of signals; control of input impedance. 


See also Radar—Weather. 


Preparation of Radar Data for High-Speed Digital Com- 
puters, R.R.FIDLER, R.B.ANGUS, Jr, P.F.MARINO. Sylvania 
Technologist v 12 n 3 July 1959 p 97-105. Problems of feeding 
complex radar information in real-time data processing; radar 
statistical estimation of complex data; computer simulation 
of signal-to-noise mathematical problems. 


Use of Transistors in Digital Correlator for Processing 
Radar Information, A.L.CAIN, P.SWIFT, A.T.WATTS. Instn 
Blec Engrs—Proc v 106 Pt B Supp n 16 May 1959 p 649-56. 
Transistorized digital system for improving signal/noise ratio 
of search radar, by correlating responses from several suc- 


cessive transmitted radar pulses; circuit techniques employed. 
Paper 3037K. 


See Photography—Industrial Applications. 


Gears. See Gears. 

Hazards. See Radiation—Hazards. 

Interference. See also Radar—Noise; Radar—Simulators; Radio 
Interference. 


Angels on Radar, E.EASTWOOD. Shell Aviation News n 
266 Aug 1960 p 2-6. Discussion of unwanted signals appearing 
on plan position indicators; anti-clutter techniques; “ring 
angel’? phenomenon and its cause. 


Application au radar du phénoméne de réflexion des ondes 
électromagnétiques par le sol, R.RICHTER, J.BESSIS, P. 
CATELLA. Onde Electrique v 40 n 398 May 1960 p 392-410. 
Effect of ground reflection of electromagnetic waves on range 
of radar station; examination of scattered reflections and 
effects which appear in coverage patterns as irregularities 
increase; free space performance in ground radar is shown 


to reappear when ground irregularities become very substan- 
tial. 


Characteristics of Microwave Duplexer Tubes Under Spuri- 
ous Radiation Conditions, I.LREINGOLD. IRE Nat Convention 
Ree v 7 pt 8 (Communications Systems, etc) 1959 p 77-92. 
It is shown that TR tube cannot be relied upon to reject 
spurious radiation at higher frequencies than operational 
frequency of radar system; existing techniques for providing 
necessary crystal protection without undue sacrifies in inser- 
tion loss or other operational system characteristics; recom- 
mendations made for developing other means of effectively 
providing required protection against unwanted signals. 


FM-CW Radar Now More Attractive to Guidance Designers, 
G.J.BONNELLE. Space Aeronautics v 34 n 2 Aug 1960 p 
143-8. Review of difficulties that beset early CW radar designs 
and their new developments; modern FM-CW radar is de- 
seribed and compared with pulse Doppler and noncoherent 
pulse radars. 


Processing Gains Against Reverberation (Clutter) Using 
Matched Filters, E.C.WESTERFIELD, R.H.PRAGER, J.L. 
STEWART. IRE—Trans on Information Theory v IT-6 n 3 
June 1960 p 342-8. Formula for treatment of sonar reverbera- 
tion or radar clutter is set up in terms of Woodward ambiguity 
function; applying this formula, variations in waveform of 
transmitted signal may be made to improve output signal- 
to-reverberation power ratio. 


Some Peculiarities of Visual Indication of Radar Signals, 
M.M.GERDOV. Radio Eng v 14 n 4 1959 p 54-60. English 
translation of article indexed in Engineering Index 1959 p 
1097 from Radiotekhnika Apr 1959. 


Battery-Powered Marine Radar, L.H.DAWSON. Wire- 
less World v 66 n 8 Aug 1960 p 381-5. Radar designed for use 
of small marine craft is described that requires only 9 amp 
from 24 v battery in full operation and 4 amp on standby; 
“press-to-view” switch actuates equipment which automatically 
reverts to “standby” condition at end of 2-min viewing 
period. 


Port of Rotterdam Radar System, B.H.G.PRINS, J.M.G. 
SEPPEN. Philips Tech Rev v 20 n 12 1958-59 p 349-53, Radar 
installation has proven to be invaluable aid to navigation 
in guiding ship movements under conditions of fogbanks 
and poor visibility that would have formerly paralyzed all 
traffic; description of equipment, and operation of system. 


Radar and Human Element, C.H.BAKER. Mar Eng v 64 
n 11 Oct 1959 p 85-8, 176, 178-80. Factors in radar scope 
brightness, adjustment, and size for shipboard use; operation 
under conditions of ambient illumination; visual search 
habits; errors in reporting targets, in range, and problem of 
decrement in monitoring performance; mechanical aids toa 
greater accuracy; factors that do not affect performance. 
From paper before Radio Tech Commission for Mar Services, 
in Canada. 


See also Radar—Receivers. 


Detection of Radar Echoes in Noise, E.J.KELLY, I.S.REED, 
W.L.ROOT. Soe Indus & Applied Mathematics—J v 8 n 2, 
3 June 1960 p 309-41, Sept p 481-507. Stochastic representa- 


RADAR—Continued 


tion for stationary noise and signal plus noise, useful for 
yadar and communication problems, is used to obtain maxi- 
mumi-likelihood estimator for parameters determining received 
radar signal in presence of additive Gaussian noise; proper- 
ties of this maximum likelihood estimator are analyzed and 
results applied to case of scanning, pulsed radar measuring 
range, range rate and azimuth. 33 refs. 


Optimum Radar Integration Time, J.M.FLAHERTY, 
E.KADAK. IRE—Trans on Antennas & Propagation vy AP-8 
n 2 Mar 1960 p 183-5. Integration of periodic low-level signals 
with time may be used to improve signal-noise of coherent 
signal in ambient of incoherent noise; expression for optimum 
integration is given where radius of region to be protected 
and velocity of approaching target are known. 

Power Supply. See Fuel Cells. 
Radomes. See Radar—Antennas. 


Receivers. See also Radar—Amplifiers; 
ures; Radar—Interference. 


Certain Results of Applying Method of A.Posteriori Prob- 
ability to Problems of Radar System Design, S.A.FAL’KO- 
VICH. Radio Eng & Electronics v 4 n 4 1959 p 87-99. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 1098 from Radiotekhnika i Elektronika Apr 1959. 


Comparison of Methods of Radar Reception From Point 
of View of Information Theory, F.P.TARASENKO. Radio 
Eng v 14 n 7 1959 p 88-98. English translation of article 
ee Engineering Index 1959 p 1098 from Radiotekhnika 
uly . 


Detection of Coherent Signals in Presence of Correlated 
Noise, V.D.ZUBAKOV. Radio Eng & Electronics v 4 n 4 1959 
p 100-10. English translation of article indexed in Engineer- 


ing Index 1959 p 1098 from Radiotekhnika i Elektronika Apr 
1959. 


Pulse Radar Receiver Simulation by Electronic Analogue 
Computer, S.BAIDA, R.D.BIDNE, T.A.PRISCILLA. IRE— 
East Coast Conference on Aeronautical & Navigational Elec- 
tronics—Proc 1958 p 1387-40. Analysis and design of pulsed 
radar receivers by electronic analog computer simulating re- 
ceiver components; range and angle track loops considered 
integral part of receiver; time histories of outputs of receiver 
elements can be obtained in response to various inputs thus 
permitting accurate measurement of receiver performance un- 
der conditions not amenable to laboratory measurement. 


Spectrum Generator for Microwave Frequencies, W.G. 
APPLEFIELD. Electronic Equipment Eng v 8 n 2 Feb 1960 
p 59-60. Mechanically vibrated impulse tube described pro- 
duces 30/uu sec pulses over range from 10 to 20 kme with 
output flat within 4 dbm; tube forms part of system suitable 
for field testing of radar receiving equipment. 


Uklady wykrywania slabych sygnalow radiolokacyjnych, 
J.SZYSZKIEWICZ. Archiwum Elektrotechniki v 8 n 3 1959 p 
433-67. Arrangements for small radar signal detection; prac- 
tical realization of optimum arrangement on basis of P.M. 
WOODWARD’s ideal receiver theory; estimate of gains to be 
expected in most favorable case under ideal receiving con- 
ditions, as compared with results obtainable in conventional 
systems; methods for analysis of sequence and mutual spacing 
of various sets of three parameters which may be introduced 
into quality evaluation. (English abstract). 


Recording. Application of TV Tape Recorder to Radar Signal 
Recording, A.W.SEVERDIA. Soc Motion Picture & Television 
Engrs—J v 69 n 6 June 1960 p 401-3. Fundamental system 
concepts of recorder, and basic considerations in application 
for use in pulsed radar signal recording; block diagrams. 


Radar—Countermeas- 


Reflection. See Satellites—Inflatable. 
Reflectors. See Radar—Antennas. 
Simulators. See also Radar—Receivers. 


For Weapons Systems... Radar Tester Needs Wide Band 
AFC, J.T.HARPER, J.L.REDIFER. Electronic Industries v 
19 n 5 May 1960 p 92-5. Wide band AFC used in radar target 
simulator is described; to keep operator skill at minimum 
level, target simulator is completely automatic; acquiring 
radar pulse frequency once it is in beam range, locking-on, 
and sending return target with proper conscan modulation. 


Simulation of Radar Countermeasures, J.I.LESKINEN. Elec- 
tronics v 33 n 31 July 29 1960 p 98-9. X-band countermeasures 
simulator is described; with aid of simulator, student learns 
how to identify various types of jamming signals and how 
to use antijamming controls which enable him to read through 
intentional interference. 


Tester Simulates Radar Ground Return, H.D.RAYNES, W.C. 
CRYER. Electronic Equipment Eng v n 3 Mar 1960 p 
105-8. Ground-return simulator for Doppler navigational 
radar testing provides signal at radar operating frequency 
to accuracy of one eps; technique phase-locks test-generator 
klystron to radar undergoing test. 


Switches. Duplexing Systems at Microwave Frequencies, A.F. 
HARVEY. IRE—Trans on Microwave Theory & Techniques 
vy MTT-8 n 4 July 1960 p 415-31. Various methods of duplex- 
ing at microwave frequencies are reviewed; use of passive 
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and solid state devices are discussed; characteristics of 
gaseous discharge duplexing tubes of both self and externally 
excited types are then examined, and data for typical examples 
given. 128 refs. 


Microwave High Speed Switch, R.LUCY. Electronic Com- 
ponents Conference—Proe 1959 p 21-5. Microwave crystal 
switch used in conjunction with ferrite circulator provides 
additional isolation in high repetition-rate duplexing systems 
by absorbing incident transmitter leakage; two types of 
microwave configurations are described with insertion losses 
of about 1 db and maximum isolations of greater than 30 db. 


New Concept in Microwave Gas Switching Elements, R.S. 
BRADEN. IRE—Trans on Electron Devices v ED-7 n 1 Jan 
1960 p 54-9. Self-contained TR window for operation at high 
powers; design of device is such that ionizable gas blanket 
takes form of thin-walled cylinder suspended in iris in 
dielectric cylinder; this configuration presents smaller volume 
of gas with reduced cross section and much shorter diffusion 
length; changes result in lower leakage power, faster recovery 
time, and reduced are loss; prototype units operated in “L” 
band with 15 mw peak power and 30 kw average power. 


Sander-mottagaromkopplare for radarstationer, E.LNORDSJO. 
Elteknik v 3 n 5 May 1960 p 75-80. Duplexer for radar 
stations; discussion of various types of duplexers includes 
hybrids that can be used in conjunction with switching 
elements; power sensitive phase shift duplexer and curtain 
duplexer; ferrite circulator-duplexer; possibility of replacing 
TR-tube, used in some of duplexers as additional receiver 
protection, with ferrite switch. 


Testing. See Radar—Simulators. 
Training. See Radar—Simulators. 
Transformers. See Radio Transformers. 


Warning Systems. To Warn Against Attack: Unusual Struc- 
tures Alter Arctic Skyline. Eng News-Rec v 163 n 26 Dec 
24 1959 p 26-31. New DEW line steel structures built on 
Greenland’s ice cap; large building houses all electronic 
equipment, power plant and living quarters for 30-man crew ; 
building is surmounted by rotating surveillance antenna en- 
closed in 68 ft diam “radome’’ assembled from triangular 
units of resin-treated glass fabric, framed in glued laminated 
timber; four Warren trusses span width of building; because 
of snow accumulation, building must be raised 8 ft/yr by 
hydraulic jacks. 


Weather. See also Radar—Antennas. 


Broad-Band Frenquency Scanning Radar System, S.R. 
HENNIES, J.V.N.GRANGER. Electronics v 33 n 36 Sept 
2 1960 p 44-7. Radar system for study of clouds of ionization 
at ionosphere heights is described; system permits doppler 
observations of cloud velocity and diffusion, has _ sufficient 
output power and receiver sensitivity to yield acceptable 
signal-to-noise performance, and provides antenna performance 
independent of frequency. 


Weather Radar Data Processing, O.LOWENSCHUSS. IRE 
Int Convention Ree v 8 pt 8 (Aeronautical & Navigational 
Electronics, etc) 1960 p 150-6. Method for processing and dis- 
playing weather radar data depends on use of data processor 
that converts radar video signals into numeric values of 
maximum cloud reflectivity and maximum cloud height; 
means are provided for efficient data transmission to central 
processing facility, so that composite map can be produced 
from data of many weather radar sets. 


RADIANT HEATING. See Heating—Radiant. 
RADIATION 


See also Accelerators; Aircraft Fuels—lIrradiation; Argon 
—Irradiation ; Chemical Processes—Irradiation ; Cosmic Rays; 
Counters ; Crystals—Irradiation ; Dielectrics—Irradiation ; 
Earth—Magnetism; Electric Discharge; Electric Insulating 
Materials—Irradiation; Electromagnetic Waves; Electron 
Tubes; Electrons; Flame Research; Food Products—Irradia- 
tion; Gamma Rays; Glass—Irradiation ; Glass—Spectral Prop- 
erties; Graphite—Irradiation; Gravitation; Heat Transfer; 
Hydrocarbons—Irradiation ; Illuminating Engineering; Infra- 
red Heating; Infrared Rays; Ionization; Ionosphere; Light; 
Lubricants—Irradiation ; Luminescence and Luminescent Ma- 
terials; Magnetic Fields; Magnetic Materials—Irradiation ; 
Materials Testing—lIrradiation; Metals and Alloys—Irradia« 
tion; Meteorology; Neutrons; Nuclear Energy; Nuclear Re- 
actors; Physics; Plasmas—Radiation; Plastics—Irradiation ; 
Polymers—Irradiation; Radar; Radio Antennas—Radiation ; 
Radio Equipment—TIrradiation; Radio Waves; Rubber—TIr- 
radiation; Semiconductors—Irradiation; Shock Waves; Solar 
Radiation ; Sound; Space Research; Spectrum Analysis; Ultra- 
sonics; Ultraviolet Rays; Uranium—Fission; Vibrations; 
Waveguides; Waves; Wood—Irradiation; X-Ray Analysis; 
X-Ray Apparatus; X-Rays. 


Advances in Radiation Effects. Nucleonics v 18 n 9 Sept 
1960 p 68-86. Nucleonies Special Report evaluates sum of 
knowledge compiled to date from accumulated data and 
theory on effect of radiation on materials and equipment; 
Relaxing Reliance on Empirical Data, D.S.BILLINGTON, 
64-6, 28 refs; Radiation Effects on Reactor Metals, D.O. 
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LESSER, 68-73, 49 refs; Radiation Pulses and Electronics, 
J.W.CLARK, T.D.HANSCOME, 74-7, 11_ refs; Radiation 
Effects on Organic Materials, J.G.CARROLL, R.O.BOLT, 78- 
83, 63 refs; Combined Environmental Effects, E.L.BUCK- 
HARD, 84-6, 17 refs. 


Application of Irradiation in Industry, M.C.CROWLEY- 
MILLING. Instn Elec Engrs—Proe v 107 pt A (Power Eng) 
n 32 Apr 1960 p 111-26; see also Brit Nuclear Energy Con- 
ference—J v 5 n 3 July 1960 p 207-25. Survey of types of 
radiation to show that only y-rays and high-speed electrons 
are worth consideration for industrial radiation ; possiblbe 
applications and methods of producing such radiation ; 
methods applying to electron irradiation are explained in 
detail; description of typical installation; economic aspects. 
57 refs. Paper 3145U. 


Bestrahlung strahlungsdurchlaessiger Koerper, G.LUECK. 
Chemie-Ingenieur-Technik v 32 n 1 Jan 1960 p 29-33. Irradia- 
tion of bodies permeable to radiation; with media permeable 
to radiation, radiation energy is first absorbed on passage 
through body; maximum temperature on irradiation occurs 
inside body; depth-effect has been investigated experimentally 
and theoretically, and influence of shape of body explained. 


Bibliography on Effects of Irradiation on _ Solids, H.C. 
FRIEDEMANN. 5th ed, Sylvania-Corning Nuclear Corp, 
Bayside, NY, 1958, 82 p. Selection of materials for nuclear 
industry depends upon their behavior under irradiation from 
fast neutrons, thermal neutrons, fission products, gamma 
radiation, beta radiation, protons, deuterons, alpha particles, 
electrons, and X-rays; compilation of 958 references covers 
theoretical aspects, effects on metals, and effects on non- 
metals of irradiation on inorganic dielectrics, semiconductors, 
and organic and polymeric materials, for use as nuclear 
reactor components. 


Caleulation of Lead Converter Efficiency, V.M.MAL’DSEV. 
Instruments & Experimental Techniques (Translation of 
Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 29-34. 
Efficiency of converter for energy interval from 50 to 500 
Mev and for converter thicknesses from 0.1 to 0.7 em, and 
for two generations of cascade process; influence of dispersion 


on angular scattering and energy losses of charged particles 
leaving converter. 


Electromagnetic Radiation and Molecular Structures, B. 
ZARWYN. Arma Eng v 3 n 3 June 1960 p 24-8. Results of 
theoretical study indicating that, if electromagnetic radiation 
is properly related to molecular dynamics of liquid, instead of 
polymerizing, it could introduce geometrical alignment of 
those molecules without presence of chemical bond between 
them; such effect requires much lesser amount of energy than 
is required for radiation damage of molecule; possible applica- 
tions of this effect for therapeutical purposes and to new 
forms of polymerization process. 


Energy Spectrum Resulting from Electron Slowing Down, 
R.T.McGINNIES. US Bur Standards—Cir n 597 Feb 20 1959 
16 p. Process is described qualitatively and resulting energy 
spectrum defined in terms of differential track length; method 
for calculation of electron spectra has been applied extensively 
by means of computer; tabulations of differential track length 
are given for various materials; tabulation of probability for 
production of knock-on secondary electrons is also given; 
abstract of much larger tabulation available on loan from 
library of US Bureau of Standards. 


Industrial Future for Large Radiation Sources, S.JEFFER- 
SON. Nuclear Power v 4 n 43 Nov 1959 p 104-5; see also 
Nuclear Eng v 4 n 42 Nov 1959 p 408-9. Report of conference 
on application of high power radiation sources in industry, 
particularly to chemical processing, organized by International 
Atomic Energy Agency (IAEA) and held in Warsaw Sept 
8-12; use of electric machines vs radio isotopes, radiation 
initiated graft polymerization, and use of gamma rays in 
agriculture among many topics discussed by delegates. 


Interprétation du spectre gamma du radium © sur la base 
le ’atome a champs nodiques, R.WECKERING. Revue Tech- 
nique Luxembourgeoise v 51 n 4 Oct-Dec 1959 p 208-20, v 52 
nil Jan-Mar 1960 p 35-48. Interpretation of gamma spectrum 
of radium © on basis of atoms of point fields; study aims at 
describing physical phenomena which take place in interior 
of atomic nucleus during emission of gamma photons, with 
particular reference to case of radium GC 

Mutant Variation. Engineering v 190 n 4923 Aug 26 1960 
p 279-80. Development of radiation techniques in life sciences; 
profitable mutations brought about by radiation treatment 
include mildew resistant and higher yielding vegetable prod- 
ucts; guinea pigs with cabbage in their diets withstand 
radiation better; bone marrow and spleen cells have been 
transplanted to badly irradiated material in humans; tracers 
are used to study plant and animal nutrition and diseases, 
and to preserve foods; various examples are given. 


O priblizhennykh uravneniyakh perenosa radiatsii, K.Ya. 
KONDRAT’EV, I.L.SENDERIKHINA. Akademiya Nauk SSSR. 
Izvestiya, Seriya Geofizicheskaya v 22 n 5 May 1959 p 725-81. 
Approximate equations of radiation transfer; problem of 
applicability of approximate equations to calculation of flux 
of short wave radiation in atmosphere; it is demonstrated 
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that approximate treatment of precise transfer equation for 
radiation fluxes as conventional differential equations is not 
justified in case of intensity of radiation. 


On Theory of Some Cerenkovian Effects, G.TORALDO di 
FRANCIA. Nuovo Cimento v 16 n 1 Apr 1 1960 p 61-77. 
Field generated by charged particle in uniform straight mo- 
tion is expanded into set of evanescent waves; evanescent 
waves may impinge on surface of optical diffraction grating 
and be diffracted; some of diffracted waves carry energy 
away from grating; it is possible in this way to explain 
Smith and Purcell effect and to derive some quantitative 
conclusions. 


: Polarizzazione longitudinale delle particelle B e polarizzazione 
circolare della radiazione y: metodi di misura, A.FASANA. 
Energia Nucleare v 7 n 1 Jan 1960 p 1-10. Measuring tech- 
niques of 8 radiation longitudinal polarization and y radiation 
circular polarization; survey of most recent developments of 

and y ray polarization detection techniques; different 
effects which depend on polarization and which may there- 
fore be used as polarization analyzer are briefly mentioned; 
example of application is given for each. 


Radiation Effects on Materials and Systems, R.E.BOWMAN, 
C.J.LYONS. Battelle Tech Rev v 8 n 10 Oct 1959 p 8-12. 
Chart shows effect of fast neutrons on glass, plastics, rubber, 
organic liquids, ceramics, and metals and alloys in range 
of 1014—102! n em; effect of radiation on these materials in 
specific applications discussed. 


Radiation Field from Rectangular Source, J.H.HUBBELL, 
R.L.BACH, J.C.LAMKIN. US Bur Standards—J Research— 
Eng & Instrumentation v 64C n 2 Apr-June 1960 p 121-38. 
Application of penetration data to specific configurations of 
source, barrier, and detector; primary task is evaluation of 
Legendre expansion coefficient for response function ; methods 


developed are also applicable to rectangular sources of light 
and heat. 


Radiation Seeks Commercial Use, S.E.EATON. Nucleonics 
v 18 n 2, 3 Feb 1960 p 105-7 Pt 1, Mar p 134, 136 Pt 2. Feb: 
Summary of aspects of industrial efforts to utilize effects 
of radiation to achieve greater product yield, increase specific- 
ity, and decrease costs, as discussed at September 1959 con- 
ference in Warsaw, sponsored by International Atomic Energy 
Agency; applications to production of graft copolymers 
covered; 27 refs. Mar: Ion molecule reactions and irradiated 
catalysts discussed. 10 refs. 


Radioactivity Associated with Underground Nuclear Explo- 
sions, R.E.BATZEL. J Geophysical Research v 65 n 9 Sept 
1960 p 2897-2902. Detonation of contained or partially con- 
tained nuclear explosion is accompanied by deposition of 
large fraction of energy in form of high temperature, high 
pressure regions; nature of surrounding medium, time tem- 
perature history, and time of cavity collapse of venting 
determine extent to which undesirable nuclides will appear 
outside fused, relatively insoluble matrix, and be available 
to groundwater or to atmosphere. 


Source of Radiation from Jupiter at Decimeter Wave- 
lengths, G.B.FIELD. J Geophysical Research v 65 n 6 June 
1960 p 1661-71. Cyclotron radiation by trapped electrons; 
model is proposed in which nonrelativistic electrons are trapped 
on magnetic surface in Jupiter’s magnetic fiield, in analogy 
with outer radiation belt of earth; spectrum and polarization 
of cyclotron radiation emitted as electrons move through 
inhomogeneous magnetic field are calculated; form of spec- 
trum compares well with observed one; required magnetic 
field is very large. 


Volume Increases in Fissile Materials on Neutron Irradia- 
tion and Effects of Thermal Fluctuations, G.W.GREENWOOD. 
Brit Nuclear Energy Conference—J v 5 n 2 Apr 1960 p 
82-8. Indexed in Engineering Index 1959 p 1099 from Inst 
Metals—J Sept 1959. 


Zur Einwirkung energiereicher Strahlung auf Festkoerper, 
W.HANLE, A.SCHARMANN. Metall v 13 n 12 Dec 1959 p 
1107-10. Effect of energy-rich radiation on solids; supplement 
to first author’s previous paper (see Engineering Index 1957 
p 919); discussion, based on literature, of Frenkel defect, 
Wigner effect (energy storage) in graphite, and effect of 
energy-rich radiation on corrosion of metals and oxidation 
of graphite. 


Control. See Medical Equipment and Supplies—Electronic. 
Detectors. See Radiation—Measurement. 
Hazards. See also Accident Prevention—Protective Clothing ; Air 


Pollution; Bomb and Bombing; Civil Defense; Fire Protec- 
tion; Industrial Wastes—Radioactive Materials; Nuclear 
Power Plants—Accident Prevention; Nuclear Power Plants— 
Instruments; Nuclear Reactors—Accident Prevention; Plu- 
tonium; Radiation—Laws and Regulations; Radiation—Meas- 
urement; Radioactive Materials—Safe Handling; Space Flight 
—Human Factors; Water Pollution—Radioactive Materials. 


Are Radar Radiations Dangerous—Survey of Possible Haz- 
ards, C.B.BOVILL. Brit Communications & Electronics v 7 
n 5 May 1960 p 363-5. Thermal and resonance phenomena in 
human body associated with microwave radiations are dis- 
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cussed ; it is shown that excessive radiation can be danger- 
ous, possibly in certain ways as yet not identified. 


Baltimore Trains for Radiological Hazards. Fire Eng v 112 
n 12 Dec 1959 p 1129-30. Training course set up by Balti- 
more, Md Fire Dept for all personnel, also attended by key 
men of Police Dept, consists of two sessions; first session 
stresses peacetime uses of radiation in manufacturing and 
commerce; various types of shipping containers for radioactive 
materials shown and use and storage of these materials 
throughout city learned; hazards discussed; second session 
covers atomic explosions, contamination and shielding qualities 
of different materials; actual conditions simulated. 


Beitrag zur Radioaktivitaet in Oberflaechengewaessern, M. 
RUF, E.MUELLER. Gas- u Wasserfach vy 101 n 6 Feb 5 
1960 p 125-9. Contribution to radioactivity of surface waters; 
analysis of data on radioactivity in West Germany indicates 
that there is no substantial change since 1957; use of auto- 
matic apparatus recording data on radioactivity; data on 
specific B-activity of biological samples. 


Can Peaceful Nuclear Explosions be Conducted Safely? 
C.E.VIOLET. Min Congress J v 46 n 3 Mar 1960 p 79-83. 
Safety problems associated with operation Plowshare, program 
for investigation of peaceful applications of nuclear explo- 
Sives, are local and world wide fallout, groundwater con- 
tamination, induced radioactivity, ground motion effects and 
air-shock effects; radiological hazard is most complex but 
its control is predicted. 


Chemical Protection from Radiation Effects, D.R.KALK- 
WARF. Nucleonics v 18 n 5 May 1960 p 76-81, 130-1; see 
also abstract in Engrs’ Digest v 21 n 9 Sept 1960 p 124-6. 
In field of radiation chemistry and biology it is expected that 
development of techniques for use of selected chemicals, 
will reduce hazardous effects of ionizing radiation to humans, 
protect exposed materials from damage, and improve yields 
of radiation induced reactions; mechanisms which influence 
radiation effects such as energy and charge transfer, scaveng- 
ing, and formation of complexes are discussed. 155 refs. 


Effects of Radiation on Performance, P.TOBIAS. Human 
Factors v 1 n 4 Nov 1959 p 8-15. Summary of experimental 
studies relating to effect of various types of radiation on 
learning, activity and manipulation conditioning, and dis- 
crimination ; variables which must be controlled or accounted 
for in performance studies and problem of inferring effect 
in man; recommendations for further experimental studies. 
62 refs. 


Gamma Radiation Fall-Out: Measurement within Buildings. 
Nuclear Energy Sept 1960 p 419-20. Method for calculating 
fall-out gamma radiation intensities within structures has 
been developed by scientists of Nat Bur of Standards work- 
ing under sponsorship of Office of Civil and Defense Mobiliza- 
tion; method makes possible simple calculations of intensities 
within basements, and can be used to find, at center of 
structure, intensity of radiation entering through windows; 
with further refinement, it should provide improved theoretical 
approach to analysis of shielding properties of structures. 


How to Organize for Atomic Age, F.L.BRANNIGAN. Fire 
Eng v 113 n 2 Feb 1960 p 139, 168. Appointment of specialist 
or group of specialists to radiation unit; selection of right 
man for job; his duties outlined; publication “Living with 
Radiation”? soon to be published by Government Printing 
Office, designed as basis of training course. 


Minimizing Radiation Hazards, L.J.CHERUBIN. Chem Eng 
v 67 n 13 June 27 1960 p 105-10. Some aspects of radiation 
and human health, and industrial methods of measuring 
and monitoring radioactivity situations one might encounter 
when working in plant handling or processing nuclear 
materials (liquid or solid). 


Opacities in Lens of Eye Experimentally Induced by Ex- 
posure to Microwave Radiation, R.L.CARPENTER, D.K. 
BIDDLE, C.A.Van UMMERSEN. IRE—Trans on Medical 
Electronics v ME-7 n 3 July 1960 p 152-7. Lens opacities 
resulting from exposure of rabbit eyes to 2450 me continuous 
wave radiation are studied; threshold for single damaging 
exposure is determined by power density and duration; experi- 
mental findings seem to suggest that cataractogenic effect 
of microwave radiation is not entirely due to thermal effect. 


Protection Against Radiations From Sealed Gamma Sources. 
US Bur Standards—Handbook n 73 July 1960 70 p. Recom- 
mendations for protection against sealed y-ray sources and 
discrete y-emitting sources that are not technically “sealed” 
but that may be treated in same manner; former include 
radium, radon seeds, cobalt-60, and cesium-137; sources usually 
not technically sealed include cobalt-60 alloys, iridium-192 and 
gold-198 wires and seeds. 


Radiation Hazards in Uranium Mines and Mills, J.C.JOHN- 
SON. Min Congress J v 46 n 4 Apr 1960 p 74-7. Many uranium 
mines have radon product concentration much in excess of 
permissibile limits; studies indicate that good ventilation, 
using conventional equipment, will reduce concentration of 
radon and daughter products to acceptable levels; modern 
wet process at uranium mills should have no difficulty in 
maintaining safe working conditions; good housekeeping and 
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proper hygiene also are essential to prevent ingestion while 
eating. 

Radiation Safety and Control, A.R.GOULD. Nuclear Energy 
Aug 1960 p 353-7, Sept p 421-4. Aug: Hazards of radiation 
and role of health physicist are reviewed in light of widening 
industrial application and increased medical interest. Sept: 
Film badge, and electroscope, are discussed as methods of 
simple but comprehensive instrumentation to control and 
measure exposure and danger of radiation. 


Radioactive Fallout During 1959, W.ANDERSON, R.E. 
BENTLY, L.K.BURTON, J.O.CROOKALL, C.A.GREATOREX. 
Nature (Lond) v 186 n 4729 June 18 1960 p 925-8. Suspension 
of nuclear weapons testing from Nov 1958 to Feb 1960 has 
provided useful period for measurements on relative abundance 
of different radioisotopes in fallout; some indication of 
average age of this material and its atmospheric history 
obtained. 


Radiochemical Analyses of Fission Debris in Air Along 
80th Meridian, West, L.B.LOCKHART, Jr, R.A.BAUS, R.L. 
PATTERSON, Jr, A.W.SAUNDERS, Jr. J Geophysical Re- 
search v 65 n 6 June 1960 p 1711-22. Average age of fission 
products conglomerate in air has been consistently older in 
southern than in northern hemisphere; furthermore, Sr” 
content of air has shown general pattern of maxima in region 
between latitudes 20° and 40°N and between latitudes 20° 
and 40°S and minimum in equatorial region; during early 
1958 maximum in north averaged about 7 times that in 
south. 


Sanitary Engineering Aspects of Nuclear Energy. ASCE— 
Proc v 86 (J Sanitary Eng Div) n SA3 May 1960 pt 1 Paper 
n 2476 p 87-110. Report of Committee on Sanitary Engineer- 
ing Aspects of Nuclear Energy reviews health problems from 
national and international point of view, observed radio- 
activity data, characteristics and disposal of low and high level 
radioactive wastes; regulatory agencies and industry responsi- 
bility. 88 refs. 


Ueber das atomtechnische Aerosol in freien Atmosphaere, 
J.A.SSCHEDLING. Staub v 20 n 5 May 1960 p 189-44. On 
technical atomic aerosols in free atmosphere; survey of 
possible sources of industrial radioactive aerosols given, fol- 
lowed by report on radioactive fallout occurring as conse- 
quence of nuclear weapons testing in upper atmosphere; 
apparatus described for automatically collecting samples and 
determining half life B activity; measurements and results 
of y spectrometric analysis of Sr-90 samples are given. 19 
refs. 


Warning Symbol for Radiation, W.A.McADAMS. Mag of 
Standards v 31 n 4 Apr 1960 p 105-6. Am Standard N2.1-1960 
recognizes trefoil symbol to denote radiation hazards and 
specifies general rules for its use; it is used on signs marking 
entrance to rooms or areas where sources of radiation are 
present, on bottles, containers, and packages of radioactive 
materials, on X-ray equipment or other machines which 
generate radiation, and on materials or apparatus contami- 
nated with radioactive substances; symbol consists of reddish 
purple trefoil (three-bladed propeller) on yellow back-ground. 


Laws and Regulations. Current Status of International Regula- 
tory Activities in Field of Public Health as Related to Atomic 
Energy and its Uses in Industry, A.GALAGAN. Nuclear 
Eng & Science Conference, 6th, New York City, 1960—Pre- 
print n 22 14 p. (Published by Engineers Joint Council, 
New York). Health and safety problems create necessity for 
international action; nuclear activities of States may have 
effects beyond national boundaries, from accidents involving 
peaceful use, or from disposal of radioactive waste products; 
legal effectiveness discussed in terms of regulatory functions 
of International Atomic Energy Agency. 


Local Problems in Regulations of Radiation, H.BLATZ. 
Nuclear Eng & Science Conference, 6th, New York City 1960 
—Preprint n 19 9 p (Published by Engineers Joint Council, 
New York). Most important part of regulation is location 
and description of sources of radiation hazards; review of 
various reports on estimated radiation exposure of general 
population, indicates that medical and dental] X-ray equipment 
constitutes greatest source of radiation to public; this condi- 
tion confirmed in New York City, which has focused attention 
on X-ray equipment; program of regulation, inspection, and 
control described. 


Status of Regulation of Ionizing Radiation on Federal Level: 
Responsibilities of US Public Health Service, F.J.WEBER. 
Nuclear Eng & Science Conference, 6th, New York City, 1960 
—Preprint n 21 16 p. (Published by Engineers Joint Council, 
New York). Under Constitution, ultimate responsibility in 
United States for health protection, including general phase 
of radiological health, is vested in States; Public Health 
Service also cooperates in radiological health matters with 
other Federal agencies, with universities and voluntary 
organizations, and with international organizations and com- 
mittees. 


Measurement. See also Bolometers; Bubble Chambers; Cloud 
Chambers ; Cosmic Rays—Measurement; Counters; Electric 
Resistors—Irradiation; Gamma Rays—Measurement; Geophys- 


RADIATION—Continued 

ies—Radioactivity; Goniometers; Infrared Rays—Measure- 
ment; Instruments—Amplifiers ; Ionization—Measurement 2 
Medical Equipment and Supplies—Electronic; Microscopes— 
Accessories ; Neutrons—Measurement; Nuclear Power Plants 
—Instruments; Nuclear Reactors—Instruments; Oil Well 
Logging—Radioactive; Photographic Emulsions ; Photometers ; 
Physics—Nuclear; Plutonium; Pyrometers ; Radiation—Haz- 
ards; Radiation—Shields; Radio Measurements ; Radioactive 
Materials—Measurement ; Radiometers ; Satellites—Instru- 
ments ; Semiconductor Devices ; Semiconductors—Optical Prop- 
erties; Uranium—Fission; Water Pollution—Radioactive Ma- 
terials; X-Rays—Measurement. 

a-Particles Straggling in Mica and Aluminum, F.DEMICHE- 
LIS. Nuovo Cimento v 13 n 3 Aug 1 1959 p 562-71. Fluctua- 
tion effects in amount of energy loss in polonium a-particles 
are examined; for mica experimental values agree reasonably 
well with theoretical values by applying M.S.LIVINGSTON 
and H.A.BETHE formula; for aluminum experimental values 
differ greatly from theoretical ones. 


Ambient Radiation Monitor, A.R.JONES. Nucleonics v_ 18 
n 8 Aug 1960 p 80-2. Battery operated radiation monitor 
with G-M tube detector developed, which does not “block” 
at excess intensities as high as 200 r/hr, more than 4 decades 
above normal full scale; detector is halogen filled G-M tube 
with appropriate shielding to flatten energy response; pulse 
output makes possible accurate measurement of small doses 
acquired over long periods; details of operation and perform- 
ance fully described; diagram of transistor circuit. 


Atmospheric Radioactivity Levels at Yokosuka, Japan, 1954- 
1958, L.B.LOCKHART, Jr. J Geophysical Research v 64 
n 10 Oct 1959 p 1445-9. Study of both natural and man-made 
radioactive materials in air and their distribution, transport, 
and removal atmosphere; concentrations of radioactive prod- 
ucts in air at ground level vary widely from time to time, 
that change in concentration of natural radioactivity is 
related to phenomena that control precipitation, trend of 
fission product concentration has been upward as result of 
increasing nuclear testing. 


Automatic Constant Signal Plotter, A.COLE. Rev Sci 
Instruments v 31 n 5 May 1960 p 539-43. Instrument described 
automatically maps two-dimensional contours of spatial in- 
tensity distributions (i.e., iso-dose, iso-potential, ete.) ; fast 
response detector is driven by two reversible motors, one 
for scan drive, other for error compensation drive; sequential 
alternation of roles of two motors provides complete mapping 
of continuous or discontinuous contours, with 1% recording 
accuracy. 


Balloon Study of High-Altitude Radiations During Interna- 
tional Geophysical Year, J.R.WINCKLER. J Geophysical 
Research v 65 n 5 May 1960 p 1331-59. Large decrease in pri- 
mary cosmic-ray intensity between 1956 and 1958 was observed 
at high altitude; high altitude measurements correlate with 
sea level neutron instruments; many special events were 
detected, including X-rays produced by electrons incident on 
atmosphere during strong aurorae; paper summarizes entire 
program, instrumental details, summary of published informa- 
tion, and data not heretofore published. 


Closed Circuit-Liquid Hydrogen Refrigeration System, D.B. 
CHELTON, J.W.DEAN, B.W.BIRMINGHAM. Rev Sei Instru- 
ments v 31 n 7 July 1960 p 712-16. Automatically controlled 
hydrogen system of 300-w capacity for maintaining, at 27 K, 
15 in. liquid hydrogen bubble chamber at Lawrence Radiation 
Laboratory, Univ of California; system uses commercially 
available heat exchanger tubing and controls and is sufficiently 
flexible to be used on other experimental apparatus requiring 
refrigeration at liquid hydrogen temperatures. 


Compact Processing Plant for Thick Nuclear Emulsions, 
J.E.HOOPER, E.DAHL-JENSON, E.B.NEERGAARD. Nuovo 
Cimento—Supplemento v 15 n 2 1960 p 211-35. Compact proc- 
essing plant for large nuclear emulsion stacks is described; 
“wet’’ development procedure, which has been found to yield 
satisfactory results is discussed, together with certain more 
specific problems, such as surface deposit of silver and rate 
of silver removal from emulsion during fixation. 


Convection Chamber—New Instrument for Observation of 
Tracks of Charged Particles, V.K.LYAPIDEVSKII. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 4 July-Aug 1959 p 561-5. 
Features of instrument similar to diffusion chamber, but 
with temperature difference of up to 80 © in bottom plane of 
convection chamber; temperature distribution curves, and 
partial pressure and super saturation distribution curves for 
chamber volume; description of chambers for demonstration 
and for measurement of low activities of hard, liquid, and 
gaseous substances, 


Decay of “Ti, E.W.CYBULSKA, L.MARQUEZ. Nuovo 
Cimento v 14 n 3 Nov 1 1959 p 479-83. Decay of 4#Ti has been 
studied with scintillation spectrometers, coincidences and 
delayed coincidences; it was found that it decays by electron 
capture to second excited state of ‘Se; this is followed by 
y-ray of 79 kev and then y-ray of 70 kev; 70 kev state is 
metastable with half life of 0.18 ps. 
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Electronics for Radiation Detection, K.KANDIAH. Nuclear 
Power v 4 n 41, 42, 43 Sept 1959 p 95-100, Oct p 92-6, Nov 
p 109-14. Discussion of typical systems and pulse amplifiers 
covers pulse counting systems, spectrometry, pulse shaping, 
and transistor amplifiers; discriminators and allied circuits 
covers amplitude discriminator, single channel pulse amplitude 
analyzer, GM quench unit and coincidence unit; pulse count- 
ing techniques compared with established circuits; discussion 
covers counting rate meters, scaling tubes, and binary, binary- 
coded decimal, ring, and magnetic scalers. 


Electronics for Radiation Detection—Multichannel Analy- 
sers, F.H.WELLS. Nuclear Power v 5 n 46 Feb 1960 p 123-7. 
Design principles of instruments for pulse amplitude recording, 
including multichannel amplitude discriminators, recorders 
using pulse amplitude to digital sorting circuits, complex 
instruments for pulse time recording and their use in measur- 
ing neutron energy by time-of-flight, use of magnetic tape 
in multispectrum recorders, and application of time-to- 
amplitude converters to measurement of high neutron energies. 


Evaluation of Energy of Relativistic Particles by Measuring 
Multiple Coulomb Scattering, I1.Ya.CHASNIKOV, Zh.S.TAKI- 
BAEV, E.G.BOOS. Instruments & Experimental Techniques 
(Translation of Pribory i Tekhnika Eksperimenta) n 1 Jan- 
Feb 1959 p 59-62. Technique making it possible to evaluate 
energy of particles up to 20.109 ev from traces 4-5 cm Jong. 


Evaluation of Existing Fallout Collection Methods, G.A. 
WELFORD, W.R.COLLINS, Jr. Science v 131 n 3416 June 
17 1960 p 1791-3. Discussion of sampling methods, evaluation 
of data; analysis shows that open vessels and funnels are 
equally efficient for fallout sampling. 


Experimental Evaluation of Radiation Protection Afforded 
by Residential Structures Against Distributed Sources, J.A. 
AUXIER, J.O.BUCHANAN, C.EISENHAUER, H.E.MEN- 
KER. US Atomic Energy Commission—Civil Effects Exercise 
SEX-58.1 Jan 1959 133 p. Sources used in investigations were 
Co® and Cs!87, and radiation dosimeters used were pocket 
type ionization chambers; measurements were made for 
distributed sources and for single sources inside structures; 
houses at Nevada Test Site with and without basements and 
with light and heavy walls were studied. (Available from 
OTS, US Dept Commerce, Washington, DC $2.75). 


Fundamentals of Nuclear Measuring Instruments, M.A. 
SCHMUTZER. Inst Environmental Sciences—Proc of Instru- 
mentation for Environment. New York Metropolitan Chapter 
Dec 10-11 1959 13 p. Methods of absorption of radiation, to 
indicate rationale for using number of devices discussed, as 
measuring instruments; review of major types of nuclear 
measuring instruments in common use today, and suggestions 
indicating details which make their applications vary or more 
useful. 


Further Work on Decay of Thallium 202, S.JHA, H.G. 
DEVARE. Nuovo Cimento v 14 n 3 Nov 1 1959 p 509-15. 
Very low intensity y-ray of energy 960 kev has been found 
showing that electron capture decay of 7°°T] leads to 440 kev 
and 960 kev states of 2°Hg; decay energy of 2°°T] has been 
calculated to be (980 —60 +760) kev. 


Health Physics Instrumentation, D.TAYLOR. Nuclear Power 
v 5 n 48, 49, 50, 51, 52 Apr 1960 p 147-8, May p 110-14, 
June p 110-14, July p 88-92, Aug p 91-4. Apr: Survey of 
instruments for measurement and classification of hazardous 
radiation. May: Design and application of instruments for 
measurement of radiation exposure. June: Design and appli- 
cation of apparatus for measurement of radioactive contamina- 
tion. July: Measurement of radioactivity in liquids, gases, and 
humans. Aug: Health physics monitoring systems in more 
elaborate nuclear plants; problems of data handling and 
processing. 

High-Altitude Measurements of X-Rays and Far Ultraviolet 
Radiation, H.FRIEDMAN. IRE—Trans on Military Electronics 
vy MIL-4 n 1 Jan 1960 p 18-25. By means of high altitude 
rockets Naval Research Laboratory has made X-ray and ultra- 
violet radiation measurements that constitute major portion 
of experimental information available today; radiation meas- 
urement program is outlined, and experimental approach used 
is described. 

How Film Badge Service Operates, J.F.B.DEALLER. Nu- 
clear Power v 4 n 41 Sept 1959 p 101-4. Routine personnel 
monitoring is to be required by British Law; functions of 
Radiological. Protection Service which processes over 3000 
films a week; description of commonly used dosimeters as 
ionization chambers and photographic films; methods of use 
and advantages and disadvantages of each type are discussed ; 
graphical data. 

Langley as Unit for Timing Outdoor Exposures, C.R. 
CARYL. ASTM—Bul n 243 Jan 1960 p 55-9. Description of 
unit for measuring solar radiation, and its use in determining 
colorfastness of textiles, plastics, etc; one langley equals 1 
g cal of radiant energy/sq cm of exposed area, or 3.69 Btu/sq 
ft; graphs from strip chart potentiometer used with pyrheli- 
ometer show solar radiation variations, while tables show 
color difference results, comparisons with Fade-Ometer read- 
ings, ete; suggestions are made for integrating various com- 
ponents of weather in exposure tests. 
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Measurement of Cobalt-60 and Cesium-137 Gamma Rays with 
Free-Air Chamber, H.O.WYCKOFF. US Bur Standards—J 
Research—Eng & Instrumentation v 64C n 2 Apr-June 1960 
p 87-97. Jeffe-Zanstra method of obtaining saturation current 
is adequate for air pressures of about 4 to 12 atm; radiation 
measurements of y-rays from cobalt-60 and cesium-137 made 
by cavity chamber and free-air chamber agree to within 
experimental errors, 20 refs. 


Measurement of Neutron Dose, A.CLARE. Nuclear Power 
v 5 n 49 May 1960 p 117-18. Brief survey of methods of 
measurement for energy ranges of slow (thermal to 10 keV), 
fast (10 keV to 30 keV) and high energy (above 30 keV) 
neutrons; tissue equivalent methods, maximum _ permissible 
flux, controlled sensitivity, and pulsed sources and criticality 
are discussed. 18 refs. 


Messung kleiner B—unda-Aktivitaeten im Wasser, A.DAN- 
NECKER, H.KIEFER, R.MAUSHART. Nukleonik v 1 n 8 
Oct 1959 p 319-24. Measurement of low 8 and a activities in 
water; chemical method, based on coprecipitation and adsorp- 
tion phenomena; with this method, large masses of water can 
be examined in short time and specific activities of less than 
10-§ uwe/em? be measured; comparison of efficiency of this 
method with ion exchange and evaporation methods. 


Messungen der Luftaktivitaet mit einem Elektrofilter, W. 
KERN. Nukleonik v 1 n 8 Oct 1959 p 314-19. Measurement 
of air activity with electrofilter, designed for precipitation 
of radioactive fission products from atmosphere (see Engi- 
neering Index 1959 p 337); data on frequency maximum of 
size of radioactive particles, uneven distribution of fission 
products distribution in air, and single fission products 
activity. 

Mesures précises de profondeur dans |]’émulsion nucléaire, 
D.HEUGHEBAERT, J.HEUGHEBAERT. Nuovo Cimento— 
Supp v 16 n 2 1960 p 147-52. Precise measurement of depth 
in nuclear emulsion; design of microscope accessory permits 
displacement of oculary along optical axis, giving depth of 
grain in fixed nuclear plate with high precision; advantages 
obtained in measurement of path slope in Ilford G-5, and 
i gee a simple electric system permits recording of 
epths. 


Miniature Versatile Dosimeter, S.J.MALSKY, C.G.AMATO, 
C.REID. IRE—Trans on Medical Electronics v ME-7 n 3 July 
1960 p 193-6. Miniature glass dosimeter is described which 
indicates not only daily dose, but also total dose of radiation 
being delivered to specific point within human anatomy; 
various physical characteristics relating to range, integration 
of daily dose, and positioning within human body are dis- 
cussed; separate electronic reader is required to read dosim- 
eter. 

Nomographic-Type Slide Rule for Obtaining Spectral Black- 
body Radiation Directly, C.D.REID. Rev Sci Instruments v 31 
n 8 Aug 1960 p 886-90. From slide rule described, spectral 
radiant emittance changes with temperature for any value of 
wavelength, and temperature can be read; usual quantities 
available on radiation slide rules are also obtainable. 


Nuclear Interactions of 5.7 BeV Protons in Photographic 
Emulsion, V.Y.RAJOPADHYE. Philosophical Mag v 5 n 
June 1960 p 537-51. Analysis of 5.7 BeV proton-nucleus colli- 
sions in emulsions in relation to various aspects of meson 
production; mean free path was 35.6 plus or minus 2.4 cm; 
mean multiplicity of pion production, 2.6 plus or minus 0.3; 
coefficient of inelasticity, 0.49 plus or minus 0.07; and trans- 
verse momentum of pions, 220 plus or minus 30 Mev/c. 


Nuclear Photographic Emulsions with Powder Fillers, S.S. 
VASILV’EV, V.V.KOMAROV, A.M.POPOVA. Instruments & 
Experimental Techniques (Translation of Pribory i Tekhnika 
Eksperimenta) n 1 Jan-Feb 1959 p 58-5. Method of preparing 
photographie emulsions with fillers in form of fine powders 
distributed among layers of emulsion; specifications for 
powders used, techniques of their preparation, method of 
introducing powders into emulsions, test results of distortions 
in foliated emulsions and method of determining quantity 
of admixed substances. 


On Fixing of Thick Nuclear Emulsions, I.J.VanHEERDEN, 
J.G.McEWEN. Nuovo Cimento v 17 n 5 Sept 1 1960 p 671-7. 
Rate of fixing, clearing time, swelling and corrosion of 
Ilford G-5 and K-5 emulsions have been studied for different 
fixing solutions under rigidly controlled conditions; curves 
are given which may be used to predict when it is advisable 
to change some of fixer. 


On Sensitivity of Radiometer With Low Noise Level (In 
Quantum Region), N.V.KARLOV, B.M.CHIKHACHEV. Radio 
Eng & Electronics v 4 n 6 1959 p 195-200. English translation 
of article indexed in Engineering Index 1959 p 1101 from 
Radiotekhnika i Elektronika June 1959. 


On Stratospheric Fallout of Strontium-90: Spring Peak of 
1959, L.M.FRY, F.AJEW, P.K.KURODA. J _ Geophysical 
Research v 65 n 7 July 1960 p 2061-6. Pronounced peak in 
rates of stratospheric fallout of Sr’? and Sr® was observed at 
Fayetteville, Ark, during spring months of 1959; large increase 
of stratospheric Sr® inventory due to fall 1958 test series was 
indicated; changing ratios of isotopes in fallout indicate that 
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it is unlikely that spring peaks are attributable solely to 
high-yield Soviet autumn tests. 


Photovoltaic Effect Produced in Silicon Solar Cells by 
X- and Gamma Rays, K.SCHARF. US Bur Standards—J 
Research—Physics & Chem v 64A n 4 July-Aug 1960 p 297- 
307. Open-circuit voltage and photocurrent produced in cell 
were measured as function of exposure dose rate, cell 
temperature, angle of incidence of radiation, and~ photon 
energy; stable and linear response displayed by cells renders 
them suitable for X- and y-ray dosimetry. 23 refs. 


Principe d’une analyse des courbes expérimentales com- 
posées: Application 4 la mesure de la densité des grains dans 
les traces fortement ionisées dans les émulsions nucléaires, 
W.PASKIEVICI. Can J Physics v 37 n 11 Nov 1959 p 
1314-20. Principles and analysis of experimental curve; density 
measurement of grains of strong ion trace in nuclear 
emulsions; method using Fourier transform to obtain decom- 
position in terms of fundamental elements of curve to enable 
analysis of amplitudes; use in determining photometric curves, 
grain density of traces left, and ions in ionographiec emulsions. 


Problemi aperti in tema di unita di misura delle radiazioni 
ionizzanti, F.FOSSATI. Energia Nucleare v 7 n 2 Feb 1960 
p 95-8. Ionizing radiation measuring units; short review of 
some existing problems in field of units of measurement for 
ionizing radiation. 


Radiation Dosimetry, K.F.ORTON. Nuclear Eng v 5 n 52 
Sept 1960 p 401-2. Report on main topies covered by 75 
selected papers delivered before IAEA conference in Vienna 
June 7-11, 1960, and arranged in 5 main groups covering 
problems related to exposure and absorbed dose, new develop- 
ments in dosimetric instrumentation and methods, dosimetry 
for mixed neutron-gamma_ radiation, special methods for 
dosimetry of radiation from accelerators or reactors, and 
dosimetry on critical assemblies. 


Radiation from High-Speed Particles, P.A.CHERENKOV. 
Science v 131 n 3394 Jan 15 1960 p 136-42. Translation of 
Dr. CHERENKOV’s Lecture on 10th Dee 1958 when receiving 
Nobel prize in physics for 1958; discusses present uses in 
nuclear measurements and foresees further applications. 


Reduction of Spurious Seattering in Ilford G-5 and K-5 
Emulsions, B.JUDEK. Nuovo Cimento v 16 n 5 June 1 
1960 p 834-47. Attempt to reduce spurious scattering distor- 
tion of tracks; it has been observed that amount of spurious 
seattering depends on development temperature; it does not 
change between 5 and 10 © and then gradually increases with 
temperature; good grain densities on minimum tracks and 
improved uniformity of development have been obtained. 


Remarks on Evaluation of Spurious Counts in Coincidence’s 
Measurements, R.SOMIGLIANA. Energia Nucleare v 7 n 7 
July 1960 p 495-6. Methods of evaluation of spurious counts 
in coincidence measurements done by radiation detectors are 
discussed for particular case of radiation source that decays 
with emission in cascade of two simultaneous and uncorrelated 
radiations, in presence of random noise pulses. 


Selective Optico-Acoustic Detector with Electrodynamic 
Microphone, N.A.PANKRATOV. Optics & Spectroscopy (Eng- 
lish translation of Optika i Spektroskopiya) v 8 n 1 Jan 1960 
p 58-6. In course of investigation, sensitivity and noise 
were measured as functions of frequency, and relations be- 
tween noise and frequency were investigated with microphone 
at different pressures; threshold sensitivity of detector was 
determined. 


Self-Quenching Geiger Counters Containing Mixtures of 
Permanent Gases, A.J.L.COLLINSON, I.C.DEMETSOPOUL- 
LOS, J.A.DENN, J.M.ZARZYCKI. Nature (Lond) v_ 185 
n 4710 Feb 6 1960 p 369. Note on investigation of character- 
istics of Geiger-Mueller counters containing mixtures of argon 
with small quantities of xenon (0-7%), oxygen (0-0.5%), and 
nitrogen (approximately 1%) to total pressures of 700 mm Hg. 


Simple Dosage Meter for High-Intensity Thermal Radiation, 
P.H.THOMAS, P.G.SMITH. J Sci Instruments v 37 n 3 Mar 
1960 p 73-6. Description and approximate theoretical analysis 
of radiation dosage meter which uses melting of temperature- 
sensitive paint as indicator; calibration curves for two 
versions, one suitable for 5-18 cal ecm-?, other for 16-60 cal 
em~2, 

Simplified Logarithmie Radiation Meter Using Noise, C.E. 
COHN. Rev Sci Instruments v 30 n 12 Dee 1959 p 1097-9. 
Meter, for optical or nuclear radiation, uses a-c-coupled loga- 
rithmie voltmeter to measure random noise from photo- 
multiplier detector; range of four decades has been obtained. 


Survey of Radiation Detectors. Nuclear Power v 5 n 52, 
54 Aug 1960 p 84-9, Oct 82-6. Aug: Four main types of gas 
ionization. detectors includes Geiger-Mueller counters for 
assay of 6 and vy activity; proportional counters for detection 
of thermal neutrons, fast neutrons and low energy X-radia- 
tion, mean current ionization chambers for measurement of 
mean neutron flux intensity and y-radiation, and pulse ioniza- 
tion chambers for measurement of fission events. Oct: Review 
and tabulation of types of phosphors, and photomultipliers 
available for scintillation counting. 26 refs. 


Physiological Effects. 
Research. 
Scattering. 


Transistorized Radiation Monitor, M.van TOL, ¥F.BREG- 
MAN. Philips Tech Rev v 21 n 7 1959/60 p 201-6. For transis- 
torized measuring instruments, circuit must be designed so 
that readings are insensitive to transistor characteristics, 
which may shift with temperature changes; method of 
achieving non-linear scale that covers range between zero 
radiation and infinitely high radiation is described; instrument 
may be adjusted to bring any given radiation level within 
usable range with simple calibration procedure. 


Transistorized Radiation Monitoring Equipment, J.J. 
HENRY. IRE—Int Convention Rec v 8 pt 9 (Instrumentation, 
etc) 1960 p 28-33. Hermetically sealed, all-transistor radiation 
monitor, suitable for use in chemical process areas where 
corrosive atmospheric conditions exist, is described ; used in 
conjunction with scintillation detector, device achieves good 
linearity, stability, paired pulsed resolutions of less than 
2 usec, and no discernible zero drift. 


U-235 Fission Product Decay Energy, I.J.MACBEAN. Nu- 
clear Power v 5 n 49 May 1960 p 115-17. Description of 
graphical method of computing total gamma power output, 
and total beta plus gamma power output; evaluation of 
various data leads to conclusion that average total decay 
energy is divided approximately as: gamma radiation, G(o) 
7.0 plus or minus 1 MeV/fiss, beta radiation, B(o) 5.7 plus 
or minus 1.0 MeV/fiss, neutrino radiation 8.5 plus or minus 
1.4 MeV/fiss, so that average total absorbable energy M(o) 
is 12.7 plus or minus 1.38 MeV/fiss. 


Un metodo ottico-mececanico di ricostruzione stereoscopica, 
E.FIORINI, S.RATTI. Nuovo Cimento—Supplemento v_ 15 
n 2 1960 p 247-53. Stereoscopic optical-mechanical method 
for reconstruction of cloud and bubble chamber events; per- 
formance of apparatus is described and errors of measurement 
estimated; simplicity, rapidity of reconstruction and possibility 
of “space visualizing’? reconstructed events make apparatus 
valuable in cloud and bubble chamber researches. 


Use of Liquid Scintillator Counter for Beta Particles, T.B. 
RYVES. Brit Nuclear Energy Conference—J v 5 n 4 Oct 
1960 p 250-1. Simple counting technique is described for 
absolute counting of B-particles using 4 pi liquid scintillator 
counter technique; radioactive sample is deposited on thin 
backing film of transparent material, which is then immersed 
in liquid scintillator; it was found that for samples with 
maximum f-particle energy greater than 0.7 MeV detection 
efficiency was close to 100% comparing favorably with other 
methods of absolute counting. 


Use of Long-Lived Natural Radioactivity as Atmospheric 
Tracer, W.M.BURTON, N.G.STEWART. Nature (Lond) v 
186 n 4725 May 21 1960 p 584-9. Radiochemical procedures used 
to study distribution of radium-D and radium-F in atmos- 
phere; results suggest radium-D is valuable tracer for study 
of transport of air from troposphere to stratosphere. 


Uses of Semiconductor Detectors in Health-Physics Monitor- 
ing, A.R.JONES. Nucleonics v 18 n 10 Oct 1960 p 86, 88, 
90-1. Deseription of how semiconductor detectors are used in 
monitoring B,y, and neutron radiation; circuit diagrams of 
monitoring equipment which use high purity silicon as semi- 
conductor material. 


Variations in Net Exchange of Radiation From Vegetation 
of Different Heights, W.L.DECKER. J Geophysical Research 
v 64 n 10 Oct 1959 p 1617-19. Measurements of net radiation 
from one ventilated and two unventilated radiometers were 
compared, and instrumental corrections were made; using 
these radiometers, net radiation was measured from short 
grass turf, alfalfa field, and corn plot; magnitude of net 
radiation term from three covers decreased with decreasing 
height of vegetative cover; possible effect which these radia- 
tion differences might have on evapotranspiration. 


Vertikal’noe raspredelenie radioaktivnykh emanatsii v atmos- 
fere, S.G.MALAKHOV. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 9 Sept 1959 p 1844-52. Vertical 
distribution of radioactive emanations in atmosphere; solution 
of problem of vertical distribution of radioactive elements in 
atmosphere under conditions of homogeneously emanating 
surface and partial approximation of turbidity coefficient 
according to altitude; quantitative ratio of Rn and Tn 
concentration in soil and atmosphere. 


X-Ray Spectrometry Extends Film-Badge Dosimetry, W.V. 
BAUMGARTNER. Nucleonics vy 18 n 8 Aug 1960 p 76, 78-9. 
Range of film badges can be extended to 2000 r by measuring 
silver content of developed films with X-ray spectrometer : 
measurement takes but few minutes and does not interfere 
with normal film-badge processing and optical densitometry ; 
technique developed at Hanford Laboratories is of particular 
importance in connection with possible accidents involving very 


large personnel doses; performance and processing are 
described. 

Monitoring. See Radiation—Measurement; Radioactive Mate- 
rials—-Measurement. 


See Radiation—Hazards. 
See Nuclear Reactors 


Radiation 


Research. 


See ‘Measurement. 
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Shields. See also Accelerators—Shielding ; Glass—Constitution ; 
Heat Insulating Materials ; Nuclear Reactors—Shielding ; Space 
Vehicles—Radiation Shielding. 


Aggregates and Aggravations of Heavy-Weight Concrete, 
L.D.LONG, J.R.CLEMENTS. Civ Eng (NY) v 29 n 12 
Dec 1959 p 62-4. Use of limonite, barytes, magnetite, ilmenite, 
steel punchings, steel sand, ferrophosphorus and _ boron 
additives as aggregates in heavy weight concrete for radiation 
shielding; desired specific gravity of total aggregate, specific 
gravity of heaviest aggregate, and specific gravity of lightest 
aggregate are factors in determining combination of aggre- 
eoree practical criteria of making proper heavy weight con- 
crete. 


Alpha-Gamma “Hot” Cells for Entry by Personnel, J.M. 
RUDDY. ASCE—Proc v 85 (J Structural Div) n ST8 Oct 
1959 Paper n 2239 p 125-34. “Hot’’ cell is radiation shielded 
and contamination sealed enclosed space where large quantities 
of hazardous radioisotopes can be handled safely; basic engi- 
neering definitions and design and construction criteria for 
main cell structure; maintenance procedures; use of remote 
handling equipment. 

Formsteine aus Barytbeton als Strahlenschutz, C.GOD, F. 
TREY. Berg- u Huettenmaennische Monatshefte vy 105 n 10 
Oct 1960 p 232-5. Barite-concrete shaped bricks as radiation 
preventing material; manufacture of bricks; measurement of 
absorption capacity of X-rays. 

Heavy Concrete Mixed in Transit. Eng News-Rec v 163 n 
22 Nov 26 1959 p 43, 45, 48, 50. Shielding concrete for Alter- 
nating Gradient Synchrotron of Brookhaven National Lab- 
oratory at Upton, NY, was made with ilmenite ore as ag- 
gregate by conventional mixing; concrete was made into pre- 
east blocks to form enclosure; blocks are removable for 
future assemblies; additional shielding in form of tunnel; 
shield walls are 10 ft thick and roof 4 ft thick; roof beams 
have been designed to support another 4 ft layer if required. 


Lead-Lithium Shielding Alloy—Metallurgical Studies, D.H. 
JANSEN, EH.E.HOFFMAN. J Nuclear Matls v 1 n 3 Oct 
1959 p 249-58. Alloying and casting studies conducted on 
lead-0.69 wt % lithium alloy; information obtained during 
investigation used in connection with making of experimental 
laminated slab, 90 cm sq and 10 cm thick, of lead-lithium 
alloy; slab used to determine neutron and gamma-ray shield- 
ing characteristics of material; shielding tests demonstrated 
effectiveness of alloy in suppressing secondary gamma-ray 
production ; mechanical property tests compared to those for 
lead-0.06 wt % copper alloy. 

Radiation Protection, New Approach to Measurements 
Needed. Nuclear Energy v 14 n 144 May 1960 p 212-13. US 
Bur of Standards has investigated attenuation of radiation 
incident obliquely on barriers of Pb, concrete, and concrete- 
equivalent material, to determine dependence of “obliquity 
effect?’ on variations in incident photon energy, angle of 
incidence, and barrier material for initially parallel beam 
of radiation; y-radiation from Co-60, Ce-137, and Au-198 
used at incidence angles of 0, 30, 50, 60 and 70°; results indi- 
eate considerable error involved in estimates of required 
barrier thickness. 

Shielding Properties of Concrete, F.TITUS. Civ Eng (NY) 
v 29 n 12 Dee 1959 p 65-6. Study conducted by Civil Effects 
Test Group of Atomic Energy Commission on shielding prop- 
erties of concrete; radiation penetration was experimentally 
determined in stack of seven reinforced concrete slabs, each 
6 ft sq by 3.2 in. thick; Geiger counters, detectors, and 
remote radiation system were used; dose rate under 3 in. 
of concrete was found to be 1/10 that at 9 ft above ground; 
each 6 in. of concrete reduced dose rate by additional factor 
of 1/10. 

Therapy. See Medical Equipment and Supplies. 
Warning Symbols. See Radiation—Hazards. 
RADIATORS. See Automobiles—Radiators. 


RADIO. See Electric Communication; also all subject headings 
beginning with Radio; Television. 
RADIO AERIALS. See Radio Antennas. 
RADIO AMPLIFIERS 
See also Electron Tubes—Amplifier; Loudspeakers; Radio 
Broadecasting—Control Equipment; Radio Equipment; Radio 
Filters; Radio Modulators; Radio Receivers—Microwave ; 
Radio Transmitters; Semiconductor Devices—Diode. 
Amplificateur 4 60 kHz-12,5 MHz pour liaisons sur paire 
coaxiale 2,6/9,5 mm, J.PAQUET. Cables & Transmission v 14 
n 2 Apr 1960 p 132-48. 60 ke-12.5 Me amplifier for 2.6/9.5 
mm coaxial links; general layout and detailed description of 
wideband amplifier, consisting of preamplifier and output 
amplifier proper; both comprise two amplification stages and 
negative feedback circuit feeding voltage proportional _ to 
output current to input stage; thermal] and cross modulation 
noise properties of coaxial link equipped with amplifier. 
Amplification et mesure des faibles tensions continues avec 
des dispositifs & semi-conducteurs, S.GUENNOU. Onde Elec- 
trique v 39 n 390 Sept 1959 p 1733-8. Amplification and 
measurement of weak d-c signal by semiconductor apparatus ; 


RADIO AMPLIFIERS—Continued 


principal causes of drift in semiconductor amplifiers, and 
circuits for its compensation; two solutions are considered: 
direct coupled stages, and R C coupled stages preceded by 
modulator. 


Amplifier Compensates for Speech-Level Variations, L.E. 
GETGEN. Electronics v 33 n 31 July 29 1960 p 103-6. Auto- 
matic gain adjusting amplifier produces constant output 
for input level variations of 40 db; intelligibility of speech 
is ensured by allowing instantaneous peaks to remain. 


Amplifier with Logarithmic Characteristic, A.N.SUS, G.V. 
RATANOV. Instruments & Experimental Techniques (Trans- 
lation of Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 
1959 p 86-7. Six-stage, l-f amplifier circuit with logarithmic 
relation between its input and output voltages; amplifier 
works in frequency range of 20 to 500 cps; input voltage 
range is 10 uv to 10 V, and input impedance is 10° ohms; 
input voltage is measured at output by d-c instrument or 
recording potentiometer; relative accuracy of measurement 
of input signals remains same for all voltages within range. 


Analytical Method of Determining Pole Locations of Certain 
Types of Feedback Amplifiers, R.L.GAMBLIN. AIEE—Trans 
v 79 pt 2 (Applications & Industry) n 48 May 1960 p 41-4. 
Expressions for pole locations of feedback amplifiers of 
arbitrarily large number of stages, but with only one or two 
characteristic time constants; analysis is good for HF 
or LF investigations where system bandwidth is broad 
enough to prevent HF and LF response interference. Paper 
60-61. 


Aperiodicheskii fazovyi diskriminator, Yu.M.BRUK. Radio- 
tekhnika v 14 n 10 Oct 1959 p 42-8; see also English transla- 
tion in Radio Eng vy 14 n 10 1959 p 59-69. Aperiodie phase 
discriminator (“‘mixing’ or vectorial amplifier); amplifier 
circuit permitting vector summation and subtaraction of two 
different alternating voltages; paraphase amplifier, instead 
of transformer, is used for obtaining antiphase voltages. 


Audio Amplifiers, M.GLASBERG, T.KNUTRUD. Electro- 
mechanical Components & Systems Design v 4 n 1, 4, 9 
Jan 1960 p 58-67, Apr 12 p between 61-74, Sept p 56-65. In- 
formation needed by electromechanical engineer in evaluating 
packaged amplification devices operating with signals ranging 
from 20-20,000 eps; discussion includes continuous and dis- 
continuous amplifiers, magnetic and thyratron amplifiers and 
transistor and vacuum tube amplifiers; fundamentals of 
transistor and magnetic amplifier operation. 


Avtotransformatornaya skhema vysokochastotnoi korrektsii 
kharakteristik lampovogo usilitelya na soprotivleniyakh, V.P. 
SHASHERIN. Radiotekhnika v 14 n 11 Nov 1959 p 13-20; see 
also English translation in Radio Eng v 14 n 11 1959 p 13-23. 
Autotransformer scheme of HF correction of tube resistor- 
coupled amplifier; analysis of peculiarities and of possible 
realization of special fourth order scheme, which is shown 
to yield better results than those obtained by conventional 
schemes of fourth order correction. 


Beitrag zum Verstaerker mit extrem kleinem Innenwider- 
stand, H.VOELZ. Frequenz v 13 n 7 July 1959 p 212-22. 
Amplifier with extremely small internal resistance; calcula- 
tion of twostep amplifier with mixed voltage feedback and 
positive current feedback. 


Broad-Band UHF Distributed Amplifiers Using Band-Pass 
Filter Technigues, F.C.THOMPSON. IRE Int Convention Rec 
v 8 pt 2 (Circuit Theory, Electronic Computers) 1960 p 
139-48. Basic factors which have discouraged practical applica- 
tion of distributed amplifier techniques to UHF region, and 
several approaches that can be used to compensate for these 
factors; measured performance data for several distributed 
amplifiers. 

Cathode-Coupled Push-Pull Output Stage, K.R.STURLEY, 
J.P.BENNETT. Electronic & Radio Engr v 36 n 11 Nov 
1959 p 410-15. Operation of output stage whose input consists 
of one signal voltage only; voltage in reverse phase which is 
required to drive second tube is obtained across resistor in 
common cathode circuit of output tubes; grid of second tube 
is grounded; performance of circuit investigated experimen- 
tally under linear and nonlinear conditions. 


D.C. Amplifiers, E.WOLFENDALE. Instn Elec Engrs—Proc 
vy 106 Pt B Supp n 18 May 1959 p 1339-41. General discussion 
of mainly direct-coupled amplifiers, including design con- 
siderations, such as drift reduction, etc. Paper 3066E. 


Der Reaktanz-Geradeausverstaerker als rauscharme Vorstufe 
im UHF-Gebiet, R.MAURER, K.-H.LOECHERER, K.BOM- 
HARDT. Archiv der Elektrischen Uebertragung v 13 n_ 12 
Dec 1959 p 509-24. Reactance type straight amplifier as low 
noise prestage for UHF range; signal and noise behavior 
of amplifier cascade consisting of reactance-type straight am- 
plifier, followed by conventional triode amplifier; transducer 
gain and bandwidth of reactance-type straight amplifier and 
overall noise figure of cascade network are presented as func- 
tion of parametric negative conductance; noise calculation 
and reduction. (English summary). 

Derivation of Pole-Zero Patterns by Derivative Adjustment, 


F.L.DENNIS, D.A.LINDEN. Franklin Inst—J v 268 n 4 Oct 
1959 p 283-93. Study pertinent to design of cascaded ampli- 


1152 THE ENGINEERING INDEX—1960 


RADIO AMPLIFIERS—Continued RADIO AMPLIFIERS—Continued 


fiers; coefficients and pole-zero locations of transfer function 
Z(s) containing n poles and m zeros determined by imposing 
total of (n + m—1) conditions on amplitude A (omega) and 
phase Phi (omega) of Z (iota omega); these conditions may 
be imposed by equating to zero at origin first r even deriva- 
tives of A (omega) and first (n + m-—1-—r) even derivatives 
of Phi’ (omega). 


Design Considerations and Measuring Equipment for Low 
Distortion Amplifiers, C.T.MURRAY. Instn Radio~ Engrs, 
Australia—Proe v 21 n 3 Mar 1960 p 129-33. Using new form 
of single-ended push-pull power amplifier and modified self- 
driven push-pull voltage amplifier, complete amplifier systems 
may be designed with distortion as low as 0.02%; comparator 
type distortion measuring instrument is also described. 


Designing Variable-Gain Amplifiers, D.VICE. Electronic 
Equipment Eng v 8 n 1 Jan 1960 p 50-4. General aspects of 
design; waveforms, design limitations, and effects on signal; 
expander-compressor circuit overcomes some disadvantages of 
compressor operation and provides improved signal-to-noise 
ratio. 


Distortion in Class A-B Push Pull Amplifiers, I.$.DOC- 
HERTY, R.E.AITCHISON. Instn Radio Engrs, Australia— 
Proc v 20 n 12 Dee 1959 p 737-41. Fourier coefficients of cur- 
rent waveform for single tube or transistor working under 
varying bias conditions are evaluated as function of angle 
of flow of output current; from these results harmonic distor- 
tion is determined for balanced push-pull system and for im- 
perfectly balanced systems; manner in which these results are 
affected by departure of transfer characteristic from ideal 
linear relationship is outlined. 


Distortion Resulting from Use of Center-Tapped Trans- 
formers in Class B Power Amplifier, R.G.De BUDA. IRE— 
Trans on Audio v AU-8 n 4 July-Aug 1960 p 114-19. Trans- 
former coupled Class B amplifier which might be used in final 
audio stage of high level modulated RF transmitter, is investi- 
gated with regard to harmonic distortion caused indirectly by 
self resonance of transformer primary; design factors that 
must be considered to limit or avoid this distortion are pre- 
sented. 


Feedback Amplifiers, M.SSCHREIBMAN, Electronies v 33 n 
20 May 13 1960 p 88-90. Closed loop amplifier simultaneously 
requires unity gain and zero phase shift; test circuits for 
accurately measuring gain and phase angle characteristics of 
closed-loop amplifiers. 


Grid-Current Measurements in Tubes Used in Low-Noise 
Amplifiers, A.A.VOROB’EV, V.A.KOROLEV, G.E.SOLYA- 
KIN. Instruments & Experimental Techniques (Translation 
of Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 
88-92. Method of measuring sum of absolute values of ionic 
and electronic grid-current components in electron tubes; 
example of tests on tube having triode connection; in cal- 
culating noise characteristics of amplifier it is necessary to 
consider electronic grid-current component. 


Input and Output Reactive Circuits of Amplifiers with 
Finite Number of Circuit Elements, A.E.ZNAMENSKII. Tele- 
communications n 11 1958 p 1177-84 (English translation of 
HL SSDOBYTAL } Problem of maximum attainable current or 
voltage amplification in such circuits; calculation of input 
and output circuits. 


Interaction of Two Signals in Exponential Amplifier, A.D. 
KNYAZEV. Telecommunications n 1 1959 p 18-24. English 
translation of article indexed in Engineering Index 1959 
p 1103 from Elektrosvyaz Jan 1959. 


K analizu chastotnykh svoistv poluprovodnikovogo usilitelya, 
N.IL.SMIRNOV. Radiotekhnika v 14 n 9 Sept 1959 p 70-4. 
Analysis of frequency characteristics of semiconductor am- 
plifier; expediency of Y parameter selection; analytical ex- 
pression of dependence of amplification factor of stage of 
multi-cascade amplifier on frequency, considering volume 
reaction of collector and diffusion process in base; experimen- 
tal results. 


K  raschetu  izbiratel’nogo usilitelya nizkoi chastoty s 
dvoinym T-obraznym mostom v tsepi obratnoi svyazi, S.V. 
SVECHNIKOV, A.I.PETRENKO. Radiotekhnika v 14 n 8 Aug 
1959 p 32-9; see also English translation in Radio Eng v 14 
n 8 1959 p 43-54. Caleulation of selective LF amplifier with 
parallel T-bridge in feedback circuit; method for sufficiently 
rigorous calculation of amplifiers from given Q factor and 
attenuation in range of frequencies not close to quasi- 
resonance frequency. 


Logarithmic Amplifier Design, S.J.SOLMS. IRE—Trans on 
Instrumentation v I-8 n 3 Dec 1959 p 91-6. Basie design of 
lin-log amplifier is discussed, and such problems as bandwidth 
and temperature compensation are considered; transistor lin- 
log amplifier design using stage-by-stage nonlinear feedback 
is also presented with experimental results obtained. 


Low Distortion Single-Ended Push-Pull Audio Amplifier, 
C.T.MURRAY. Instn Radio Engrs, Australia—Proe v 21 n 3 
Mar 1960 p 1384-7. Power amplifier is described in which 
feedback is used around only one output tube in order to pro- 
vide grid drive that depends on comparison between output 
and input waveform; under class AB operation distortion of 


less than 0.02% is achieved without use of any overall feed- 
back; extremely wide frequency response is obtained. 


Nekotorye voprosy pitaniya ot vypryamitelei poluprovodni- 
kovykh kaskadov nizkoi chastoty, rabotayushchikh v rezhime 
B, A.T.BALANOV, G.S.TSYKIN. Elektrosvyaz v 14 n 3 Mar 
1960 p 26-33; see also English translation in Telecommunica- 
tions n 3 1960 p 279-91. Rectifier feeding of LF semiconductor 
cascades under condition of B-type operation; analysis of 
causes of nonlinear distortion due to presence of resistance in 
source of current; numerical relations for choice of param- 
eters of smoothing filter to ensure undistorted working of 
amplifier; experiments. 


Novel Approach to Pulse Amplifier Design, J.F.GOLDING. 
Electronics v 33 n 19 May 6 1960 p 64-6. Pulse amplifier 
described uses auxiliary amplifier to provide short-duration 
charging current drawn by shunt capacitance during tran- 
sient parts of pulse; since auxiliary amplifier supplies high- 
value charging currents, main amplifier need provide only 
comparatively small standby current in plate load; gain is 
substantially improved. 


Obobshchennyi metod rascheta polosovogo  usilitelya’ s 
neodinakovymi parametrami konturov, G.A.SHEVTSOV, I.M. 
SIMONTOV. Radiotekhnika v 14 n 8 Aug 1959 p 26-9; see 
also English translation in Radio Eng v 14 n 8 1959 p 33-7. 
Generalized calculation method of band-pass amplifier with 
unequal! circuit parameters; extension of method to include 
case where quality factor of one of circuits equals infinity. 


Question of Stability and Influence of Parasitic Reactances 
on Selective RC Systems, I.M.KOGAN. Telecommunications n 
10 1958 p 1023-37 (English translation of Elektrosvyaz). Cal- 
culation and design of RC type selective amplifiers with posi- 
tive feedback; influence of various elements of system on 
amplifier parameters; influence of parasitic system reactances 
on these parameters. 


Rauscharmer Elektronenstrahl-Verstaerker, J.LABUS. Ar- 
chiv der Elektrischen Uebertragung v 14 n 2 Feb 1960 p 
49-53. Low noise electron beam amplifier with transverse 
modulation and energy supply taken from RF source; beam 
rotating in longitudinal magnetic field with circular polariza- 
tion interacts with propagating external fields; amplification 
therefore takes place even when signal frequency exceeds 
cyclotron frequency; relation between pump frequency and 
phase velocity of delayed quadripole wave; with suitable delay 
of output line amplifier may operate as frequency converter. 


Reaktsiya sverkhregeneratora na vneshnyuyu eds neprery- 
vnogo i impul’snogo khraktera, G.B.OL’DEROGGE. Radio- 
tekhnika v 14 n 10 Oct 1959 p 82-41; see also English transla- 
tion in Radio Eng v 14 n 10 1959 p 44-58. Reaction of super- 
regenerator on continuous or pulse type external emf; reson- 
ance and spectral characteristics of generator with exterior 
superimposition during linear operation; theoretical study 
illustrated by some practical calculations. 


Stagger-Tuned and Bandpass-Coupled Circuits in Wideband 
I. F. Valve Amplifiers, J.SSSINGLETON. Mullard Tech Com- 
munications v 5 n 42 Feb 1960 p 48-59. Formulas derived for 
replacement of any two equally detuned circuits in stagger- 
tuned amplifier by single bandpass-coupled pair; use of these 
formulas in design of multi-stage amplifier; in wide-band IF 
amplifier it is generally advantageous from considerations of 
gain and selectivity to use bandpass-coupled coils rather than 
single tuned circuits. 


Theorie des Dioden-Reaktanzverstaerkers mit Parallelkrei- 
sen, W.DAHLKE, R.MAURER, J.SCHUBERT. Archiv der 
Elektrischen Uebertragung v 18 n 8 Aug 1959 p 321-40. Theory 
of diode reactance amplifier with parallel circuits; quadripole 
equations and simple equivalent circuits for variable-reactance 
amplifiers, which consist of two parallel resonant circuits 
coupled by way of semiconductor diode; design rules for am- 
plifiers with minimum noise figure; principal transducer and 
design parameters for three types of amplifiers. 35 refs. 


Theory of Monolithic Null Device and Some Novel Circuits, 
W.M.KAUFMAN. IRE—Proc v 48 n 9 Sept 1960 p 1540-5. 
Semiconductor distributed bridged-T structure is described 
which, when placed in feedback path around amplifier, pro- 
vides way of tuning amplifier; since structure is fabricated 
from semiconductor materials it is suited to molecularized or 
integrated solid state systems. 


Theory of Negative-Resistance Transmission Line Amplifier 
with Distributed Noise Generators, K.K.N.CHANG. J Applied 
Physics v 31 n 5 May 1960 p 871-5. Transmission line with 
distributed positive and negative resistances and distributed 
noise generators is treated; gain and noise factor are derived 
as function of boundary conditions, matching conditions and 
distributed noise; low-noise amplification can be achieved 
provided line has high gain per unit length, high total gain, 
good matching, and low distributed noise. 


Transient Analysis of White Cathode Follower, M.BROWN. 
Rev Sci Instruments v 31 n 4 Apr 1960 p 403-9. Direct cur- 
rent and transient analysis of White cathode follower; effect 
on transient response of varying circuit parameters; com- 
parison with conventional cathode follower shows that former 
may have advantage in gain-bandwidth by factor of five. 
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Unity-Gain Amplifier Offers High Stability, G.M.DAVID- 
SON, R.F.BRADY. Electronics vy 83 n 9 Feb 36 1960 p 66-7. 
Isolation amplifier is described whose gain stability and input 
impedance characteristics surpass conventional cathode follow- 
ers; no-load gain stability, gain stability with load, output 
impedance, and input capacitance are discussed. 


Verstaerker mit gegeneinander verstimmten Kreisen, mit 
maximaler Linearitaet der Phasencharakteristik und der 
Daempfungscharakteristik, G.CARTIANU. Hochfrequenztech- 
nik u Elektroakustik v 68 n 3 Sept 1959 p 75-86. Amplifier 
with mutually detuned circuits and maximum linearity of 
phases and attenuation characteristic; method for calculation 
of wide band amplifiers for modulated oscillations with im- 
proved linearity in vicinity of carrier frequency; behavior of 
amplifier in case of FM oscillations. 


Vkhodnye i vykhodnye reaktivnye tsepi usilitelei s uchetom 
konechnoi velichiny induktivnosti obmotok transformatora, 
A.E.ZNAMENSKII. Elektrosvyaz v 13 n 12 Dee 1959 p 52-6; 
see also English translation in Telecommunications n 12 1959 
p 1381-7. Input and output reactive circuits of amplifiers, 
taking into consideration finite value of transformer induc- 
tance; analysis of circuits containing finite number of ele- 
ments, from point of view of obtaining maximum current and 
voltage amplification. 


Direct Current. See also Radio Amplifiers—Transistor. 


Compensation of Direct Coupled Amplifiers Against Drift 
Caused by Heater Voltage Fluctuations, F.GUTMANN. Instn 
Radio Engrs, Australia—Proc v 20 n 11 Nov 1959 p 692-4. 
Output from thermopile, indirectly heated from same source 
that supplies heaters of direct coupled amplifier is fedback in 
series with input circuit in polarity such as to compensate 
zero drift due to heater voltage fluctuations; drift reduced to 
less than one-third without sacrificing sensitivity. 


Design of Direct Current Paraphase Stage With Cathode 
Coupling Using Triodes, A.M.IMAS. Radio Eng v 14 n 7 1959 
p 70-8. English translation of article indexed in Engineering 
Index 1959 p 1103 from Radiotekhnika July 1959. 


Drift-Free Direct-Coupled Amplifier Utilizing Clipper-RC 
Feedback Loop, J.N.VanSCOYOC, E.S.GORDON. IRE Nat 
Convention Ree v 7 pt 7 (Audio, etc) 1959 p 47-54. Amplifier 
has been developed employing clipper and RC integrating cir- 
cuit in feedback loop for stability; equations are developed 
and computed and experimental curves given for amplitude 
and phase-shift response as function of frequency showing 
extremely sharp power drop-off at low end; use of amplifier 
in instrument for automatic counting and sizing of aerosol 
particles. 


Transient Response of Direct Current Amplifier Systems, 
R.D.STUART. Brit J Applied Physics v 10 n 7 July 1959 p 
326-8. Behavior of circuits consisting of simple RC networks 
considered and compared with behavior of system containing 
amplifier with feedback; it is shown that problem of improv- 
ing signal-to-noise ratio for this case is one of filtering, and 
can be considered independently of any characteristics intro- 
duced into system by feedback. 

Feedback. See also Radio Amplifiers—Transistor. 

Determining Screen Grid Dissipation in “Ultra-Linear”’ 
Amplifiers, L.KAPLAN. Audio v 48 n 12 Dec 1959 p 24, 98. 
Important consideration in design and adjustment of ampli- 
fiers using beam power tubes in screen-grid feedback circuits 
is screen grid dissipation under maximum signal conditions ; 
procedure for determination of this dissipation is described. 


Irradiation. See Radio Equipment—Irradiation. 
Masers. See Masers. 


Microwave. See alsc Masers; Physics—Molecular; Radio Ampli- 
fiers—Parametric; Radio Capacitors—Semiconductor. 


Eksperimental’noe issledovanie ferritovogo usilitelya, V.P. 
TYCHINSKII, Yu.T.DERKACH, V.V.KARPETSKII. Radio- 
tekhnika i Elektronika v 5 n 2 Feb 1960 p 288-95; see also 
English translation in Radio Eng & Electronics v 5 n 2 1960 
p 157-67. Experimental study of ferrite amplifier; operation 
of microwave ferrite amplifier in electromagnetic regime; 
saturation of fundamental ferrite resonance does. not 
lead to rapid “freezing” of precession angle, which permits 
lower requirements of ferrite element of system; measured 
value’ of amplification was about 22 db at operating excitation 
powers of order of 5 kw. 

Eksperimental’noe issledovanie nelineinykh yavlenii v_fer- 
yitakh na SVCh, Ya.A.MONOSOV, A.V.VASHKOVSKII. 
Radiotekhnika i Elektronika v 5 n 1 Jan 1960 p 105-16; see 
also English translation in Radio Eng & Electronics v 5 n 1 
1960 p 150-67. Nonlinear microwave phenomena in ferrites ; 
experimental study for purpose of development of microwave 
ferrite amplifiers; absorption in sub-resonant magnetization 
field region is shown to consist of individual absorption 
peaks; dependence of threshold microwave field levels on 
saturation magnetization, shape, and dimensions of ferrite 
sample. 

Nekotorye voprosy issledovaniya ferritovykh usilitelei elek- 
tromagnitnogo tipa, A.L.MIKAELYAN, N.Z.SHVARTS. Ra- 
diotekhnika i Blektronika v 5 n 1 Jan 1960 p 126-40; see also 
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English translation in Radio Eng & Electronics v 5 n 1 1960 
p 181-202. Problems of electromagnetic-type ferrite amplifiers ; 
formulas for calculating threshold pumping power, taking into 
account properties of amplifier resonators; experimental in- 
vestigation of various types of degenerate amplifiers, to estab- 
lish optimum conditions for reducing pumping power; study 
of non-degenerate electromagnetic amplifier. 


New Microwave Amplifying Techniques—Applications and 
Developments, A.P.C.THIELE. Brit Communications & Elec- 
tronics v 7 n 10 Oct 1960 p 734-41. Progress in solid state 
devices for used in microwave amplification is surveyed; 
tables list current types of masers and parametric amplifiers ; 
their characteristics are given; future possibilities. 


Ob usloviyakh vozniknoveniya sobstvennykh kolebanii na- 
magnichennosti giromagnitnoi sredy, V.A.FABRIKOV. Radio- 
tekhnika i Blektronika v 5 n 1 Jan 1960 p 117-25; see also 
English translation in Radio Eng & Electronics v 5 n 1 1960 
p 168-80. Conditions for self-oscillations of magnetization in 
gyromagnetic medium; study of stability conditions for system 
of magnetic moments of homogeneously magnetized ferro- 
magnetic material, in interest of development of low-noise 
ferrite amplifiers for ultra-high and microwave frequency 
signals 

Teoriya ferromagnitnykh usilitelei na osnove printsypa voz- 
mushcheniya, V.V.NIKOL’SKII. Radiotekhnika i Elektronika 
v 5 n 1 Jan 1960 p 141-9; see also English translation in 
Radio Eng & Electronics v 5 n 1 1960 p 203-15. Ferromagnetic 
amplifier theory based on perturbation principle; formulation 
of common approach to both resonant type and traveling-wave 
ferromagnetic microwave amplifiers. 


Noise. See also Radio Amplifiers—Parametric; Radio Ampli- 
fiers—Transistor; Radio Measurements; Semiconductor De- 
vices—N vise. 


Noise in Negative-Resistance Amplifiers, P.PENFIELD, Jr. 
IRE—Trans on Circuit Theory v CT-7 n 2 June 1960 p 166-70. 
Negative resistance amplifiers that consist of noisy negative 
resistance embedded in lossless three-terminal-pair linear net- 
work to make two-port amplifier are analyzed. 


Parametric. See also Radio Amplifiers—Microwave; Radio 
Astronomy; Semiconductor Devices—Diode. 


Analysis of Four-Frequency Nonlinear Reactance Circuits, 
D.K.ADAMS. IRE—Trans on Microwave Theory & Techniques 
v MTT-8 n 3 May 1960 p 274-83. Simultaneous presence of 
both sidebands in nonlinear reactance circuits are investi- 
gated; parametric amplification is possible at frequencies 
higher than pump fundamental without relying on effects 
caused by pump harmonics; in additional presence of first 
pump harmonic, arbitrary up- or down-conversion gain is 
possible between reference frequency and upper sideband 
without reflecting negative resistance at either frequency. 


Analysis of Parametric Amplification in Periodically Loaded 
Transmission Lines, G.H.HEILMEIER. RCA Rev v 20 n 3 
Sept 1959 p 442-54. Propagating structure of traveling-wave 
parametric amplifier considered as lossless transmission line 
periodically loaded with nonlinear capacitance in form of 
back-biased semiconductor diodes; relationship of diode param- 
eters, spacing, and circuit parameters to gain and bandwidth 
of structure investigated. 


Broad-Band Parametric Travelling-Wave Amplification, B.T. 
HENOCH. Elteknik v 3 n 3 Mar 1960 p 33-40. Extension of 
theory by P.K.TIEN, H.SUHL (see Engineering Index 1958 p 
1004) to include circuits with concentrated circuit elements ; 
fact that nonlinear reactance is voltage-dependent capaci- 
tance, which is arbitrarily placed in parallel susceptance of 
filter chain, is given consideration in calculations. 


Comparison of Gain, Bandwidth and Noise Figure of Vari- 
able-Reactance Amplifiers and Convertors, J.D.PEARSON, 
J.E.HALLETT. Instn Elec Engrs—Proe v 107 pt B (Elec- 
tronic & Communication Eng) n 33 May 1960 p 305-10. Use 
of semiconductor diode as active element in parametric ampli- 
fier; formulas, leading to conclusion that, for equal gains 
and noise figure, convertor has greater bandwidth than 
amplifier; this is confirmed experimentally with circuit oper- 
ated as straight amplifier and convertor. Paper 3224E. 


DC Pumped Quadrupole Amplifier—Wave Analysis, A.E. 
SIEGMAN. IRE—Proc v 48 n 10 Oct 1960 p 1750-5. Gordon, 
Buchsbaum, and Feinstein have proposed new quasi-parametric 
electron-beam amplifier which uses same transverse cyclotron 
waves as Adler-Wade quadrupole parametric amplifier, but 
which is pumped with d-c voltage applied via twisted or 
staggered quadrupole structure; it is shown that amplifica- 
tion results from coupling of slow and fast cyclotron waves. 


Der parametrische Verstaerker, R.ELSNER, L.PUNGS, 
K.H.STEINER. Frequenz v 14 n 2 Feb 1960 p 59-67. Para- 
metric amplifier; theory of mavars; analysis of square-law 
diode-coupled amplifier; calculation of power balance and 
equivalent conductance for cases of idler circuit tuned to sum 
frequency and tuned to difference of pump and signal fre- 
quency ; measurement results. 21 refs, 


Design and Performance of Experimental L Band Travelling 
Wave Parametric Amplifier, J.K.PULFER, B.A.HOWARTH. 
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D AMPLIFIERS—Parametric—Continued : t j 
acer oped; analysis reveals that parametric amplifiers do not seri- 


Eng Inst Canada—Trans v 4 n 3 1960 p 85-92. Effect of vari- 
ous circuit parameters on bandwidth and _ insertion loss of 
stripline filter used as slow wave structure for traveling wave 
parametric amplifier; amplifier is designed to provide _amplifi- 
cation within octave bandpass from 900 to 1800 Mc; disadvan- 
tages of using variable capacity diodes in standard crystal 
packages are pointed out. i 

Experiments in Field of Parametric Amplification, : 
BOLLEE, G.de VRIES. Philips Tech Rev v 21 n 2 1959/60 
p 47-51. In design of parametric amplifiers for radio waves, 
methods of “pumping” usually rely on use of voltage de- 
pendent capacitances (germanium diodes) or current depend- 
ent inductances; heteroparametric system uses magnetostric- 
tive resonator as pump, having frequency of 22 ke; additional 
system uses piezoelectric pump at frequency of 3 Me. 

termanievye diody dlya parametrichskogo usileniya, S.N. 
VANOY, NE.SKVORTSOVA, Yu.F.SOKOLOV. Radiotekh- 
nika i Elektronika v 4 n 9 Sept 1959 p 1538-42; see also 
English translation in Radio Eng & Electronics wii4 n 9 1959 
p 199-206. Ge diodes for parametric amplification ; simple 
approximate method for calculation of specific resistance and 
junction areas of diodes and of crystal thickness ; description 
of diodes permitting amplification in systems with cm wave- 
length parametric regeneration. 

L’amplification paramétrique, M.BERNARD. Onde Blec- 
trique v 40 n 395 Mar 1960 p 231-4. Parametric amplification ; 
it is shown that variable reactance amplification and oper- 
ating principles of maser both stem from common principle: 
transitions to three energy levels produced by nonlinearity of 
nondissipative system; examples of ferrite amplifiers, electron 
beam amplifiers and amplifiers using servo conducting func- 
tions; importance of using high mobility semiconductors for 
p-n junctions. 

Low-Noise Parametric Amplifier, R.C.KNECHTLI, R.D. 
WEGLEIN. IRE—Proc v 48 n 7 July 1960 p 1218-26. Expres- 
sions are derived that permit relating noise figure and pump 
power of parametric amplifier directly to actual parameters 
of nonlinear reactance and associated circuits; ultimate lower 
noise limit, effects of cooling various circuit elements, and 
optimum pump frequency. 

Masers or Parametric Amplifiers? D.C.LAINE. Electronic 
Technology v 37 n 5 May 1960 p 174-85. Principles of opera- 
tion of maser and parametric amplifier is followed by outline 
of various types of amplifier in each group; noise arising in 
these devices is contrasted with that originating outside 
amplifier itself; choice of low noise amplifier for specific 
application. 

Nekotorye voprosy_ teorii parametricheskikh usilitelei, V.I. 
ZUBKOV, Ya.A.MONOSOV. Radiotekhnika i Elektronika v 5 
n 1 Jan 1960 p 75-89; see also English translation in Radio 
Eng & Electronics v 5 n 1 1960 p 107-27. Theory of parametric 
amplifiers; study of natural frequencies and resonance curves 
of parametrically coupled circuits; curves of variation fre- 
quencies of parametric coupling; resistance introduced into 
pumping circuit. 

Noise Consideration of Variable Capacitance Parametric 
Amplifier, M.UENOHARA. IRE—Proe v 48 n 2 Feb 1960 p 
169-79. Theoretical model of noise source is formulated, and 
simplified theory is developed that introduces “‘quality factor’’ 
for representing and calculating performance potential of 
diodes; confirming experiments show that noise figure for 
double sideband operation is much lower than that for single- 
sideband operation. 

Noise Measurement of Negative Resistance Amplifiers, A. 
BRODZINSKY, A.C.MACPHERSON. IRE—Trans on Instru- 
mentation v I-8 n 2 Sept 1959 p 44-6. Usual methods for 
measuring gain and noise figure of amplifiers using standard 
noise sources are not suitable when these devices have output 
impedances with negative real part or when they are driven 
by negative resistance sources; modified procedure described 
employs auxiliary passive dissipative network following nega- 
tive resistance device to transform real part of output im- 
pedance to positive value. 


Noise Performance of VHF Parametric Amplifiers, S. 
COHEN. Electronic Equipment Eng v 8 n 4 Apr 1960 p 50-4. 
Technique for evaluation of noise in parametric amplifiers at 
frequencies where circulators are not available for isolation 
of second stage from amplifier; experimental results given 
for coaxial line parametric amplifier operating in VHF region. 


O parametricheskom yozbuzhdenii kvantovykh sistem, F.V. 
BUNKIN. Radiotekhnika i Elektronika v 5 n 2 Feb 1960 p 
296-300; see also English translation in Radio Eng & Elec- 
tronics v 5 n 2 1960 p 168-74. Parametric excitation of 
quantum systems; formulation of general problem of para- 
metric regeneration in quantum amplifiers; example of spin- 
system regeneration. 

Optimum Noise and Gain-Bandwidth Performance for Prac- 
tical One-Port Parametric Amplifier, J.C.GREENE, E.W. 
SARD. IRE—Proc v 48 n 9 Sept 1960 p 1583-90. Conditions 
under which minimum effective noise temperature and maxi- 
mum gain-bandwidth product can be obtained are determined; 
universal curves for designing optimum amplifiers are devel- 


ously challenge masers with respect to noise at present. 
Parametric Amplification, K.W.H.STEVENS. J Sci Instru- 
ments v 37 n 1 Jan 1960 p 1-5. Review, in physical terms, of 
ideas underlying parametric amplification ; characteristics of 
simple circuit amplifiers and of more complex Suhl types of 
amplifier; some of directions in which research is proceeding. 


Parametric Amplification Along Nonlinear Transmission 
Lines, RLLANDAUER. J Applied Physics v 31 n 3 Mar 1960 
p 479-84. Consideration of pump _ signal propagated along 
dispersionless transmission line; it is shown that, in general, 
sinusoidal signal will not be increased in its fundamental 
frequency component by traveling line together with pump 
signal; possible application to parametric amplification by 
ferroelectric crystals. 


Parametric Amplifier Theory for Plasmas and Electron 
Beams, G.S.KINO. J Applied Physics v 31 n 8 Aug 1960 
p 1449-58. Theory given for new type of parametric amplifier 
which uses gas discharge plasma as nonlinear propagating 
medium, based on zero-temperature plasma assumption ; theory 
is carried out in detail for plasma in infinite magnetic field 
and for plasma in zero magnetic field, and is extended to 
cover case of beam type parametric amplifiers; results ob- 
tained are in agreement with theory of W.H.LOUISELL and 
C.F.QUATE for principal waves of space-charge wave para- 
metric amplifier. 


Parametric Amplifiers, C-W.OATLEY. Instn Elec Engrs—J 
v 6 n 63 Mar 1960 p 141-6. Discussion of microwave amplifiers 
and frequency converters which incorporate yariable-reactance 
devices; practical methods of realizing such devices; overall 
performance of new amplifiers in terms of bandwidth and 
noise factor; it is shown that they are likely to have impor- 
tant advantages over existing types. 


Parametric Diode Figure of Merit and Optimization, K.E. 
MORTENSON. J Applied Physics v 31 n 7 July 1960 p 1207-12. 
Parametric diode figure of merit based directly on high 
gain amplifier noise figure expression has been derived; it is 
directly applicable in comparing diodes of various types as 
well as in optimizing their respective design for low-noise 
amplifier use, and can be employed by circuit designer to 
predict amplifiers’ noise figure performance; evaluation of 
proposed figure of merit is made for abrupt junction diode. 


Saturation Effects in Travelling-Wave Parametric Amplifier, 
A.JURKUS, P.N.ROBSON. Instn Elec Engrs—Proe y 107 
pt B (Electronic & Communication Eng) n 32 Mar 1960 p 
119-22 (discussion) 123-6. How equations governing voltage 
distribution along parametric traveling wave amplifier, can, 
under certain conditions, be solved in terms of elliptic 
functions; solution shows that there is spatially periodic 
transfer of energy between signal, idling and pumping 
ene formula for maximum saturated power gain. Paper 


Some Notes on History of Parametric Transducers, W.W. 
MUMFORD. IRE—Proc v 48 n 5 May 1960 p 848-53. History 
and development of parametric principles and devices from 
1931 to present is summarized. 200 refs. 


Summary of Measurement Techniques of Parametric Am- 
plifier and Mixer Noise Figure, R.D.HAUN, Jr. IRE—Trans on 
Microwave Theory & Techniques vy MTT-8 n 4 July 1960 p 
410-15. It is shown that noise figure for radiometer double 
sideband operation is not always 3 db less than for single 
sideband operation; it is also shown that it is possible to 
obtain output signal to noise ratio which is greater than 
input signal to noise ratio for coherent double sideband 
operation ; methods are analyzed for measuring effective noise 
temperature of this circuit by using broad band noise source. 


Symmetrical Matrix Analysis of Parametric Amplifiers and 
Converters, S.DEUTSCH. IRE—Proc v 48 n 9 Sept 1960 Yp 
1595-1602. It is shown that parametric amplifier and frequency 
converter can be described by four equations whose coefficients 
form matrix that is symmetrical; because of this symmetry, 
calculations for gain, bandwidth, and noise figure yield simple 
and manageable results; numerical examples of amplifier and 
converter design are given. 


Théorie de Vamplification paramétrique a diode 
DACHERT. Annales de Radioelectricité v 15 n 60 ea 
p 109-19. Theory of parametric amplification when using 
diodes ;_ choice of linear circuit, which in conjunction with 
given diode acting as nonlinear capacity, will produce am- 
plifier ; equation for parametric amplification, applicable to 
conventional types of “up converter” and “down converter” 
parametric amplifiers, and also negative resistance amplifiers 
of degenerate or nondegenerate type, as special cases: noise 
figure of negative resistance amplifier. (English abstract). 


Theory of Fast-Wave Parametric Amplification, C. - 
SON. J Applied Physics v 31 n 2 Feb 1960 p Prieta 
type of low-noise beam type amplifier using fast cyclotron 
wave for amplification purposes is discussed; fast cyclotron 
wave can be made relatively noiseless by appropriate coupling 
processes ; analytical description of device is presented; para- 
metric amplification of fast cyclotron wave is discussed ; 


Testing. 
Transistor. 
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method of coupling to cyclotron waves is investigated; design 
procedures for establishing optimum low-noise characteristics. 


Theory of Single-Resonance Parametric Amplifiers, S.T. 
FISHER. IRE—Proe v 48 n 7 July 1960 p 1227-32. Parametric 
amplifier is proposed in which tuned circuit at signal fre- 
quency is eliminated, leaving tuned circuit just at idler 
frequency ; if resonance is maintained at idler frequency, 
amplifier can be tuned to any signal frequency simply by 
tuning pump. 

Theory of Travelling-Wave Parametric Amplifier, A.L. 
CULLEN. Instn Elee Engrs—Proc v 107 pt B (let onie & 
Communication Eng) n 32 Mar 1960 p 101-7 (discussion) 
123-6. Theory explicitly includes pumping wave; particular 
reference is made to two characteristics of amplifiers, which 
theories assuming constant pumping-wave amplitude fail to 
predict; first arises from ohmic attenuation in line, and 
limits useful length of line; second characteristic is satura- 
tion effect at high signal levels for which explanation is 
offered. Paper 2991 E. 

‘Transmission Matrix Analysis of Cavity Parametric Am- 
plifier, R.E.AITCHISON. Instn Radio Engrs, Australia— 
Proc v 21 n 7 July 1960 p 479-80. Gain and bandwidth char- 
acteristics of two cavity parametric amplifier can be derived 
using transmission matrix approach; analysis is extended to 
include cases where system is modified by incorporating band 
pass tuned circuits, finite lengths of transmission line in 
series with tuned circuits, or other modifications. 

Unidirectional Paramagnetic Amplifier Design, M.W.P. 
STRANDBERG. IRE—Proc v 48 n 7 July 1960 p 1307-20; see 
also Mass Inst Tech—Research Laboratory of Electronics— 
Tech Report 363 June 26 1959 p 1307-20. Design considerations 
for cavity-type solid-state maser which utilizes circularly 
polarized fields to achieve unidirectional and nonreciprocal 
gain are presented; unidirectional characteristic using cir- 
culator to isolate input from output. 

Wide-Band UHF Traveling-Wave Variable Reactance Am- 
plifier, R.C_-HONEY, E.M.T.JONES. IRE—Trans on Microwave 
Theory & Techniques v MTT-8 n 3 May 1960 p 351-61. 
Techniques developed for designing periodically loaded travel- 
ing wave parametric amplifiers using variable reactance 
diodes are described in detail; gain of experimental amplifier 
using eight diodes varied from minimum of 6.7 db to more 
than 13 db over band from 550 to 930 mc, with measured 
band, corresponding to about 4.9 db for single frequency 
inputs. 

Power Supply. See Radio Equipment—Power Supply. 
See Radio Measurements. 
See also Transistors. 


Amplificateurs 4 large bande 4 transistors, J.DEZOTEUX. 
Onde Electrique v 39 n 390 Sept 1959 p 726-32. Broad band 
transistor amplifiers; use of equivalent circuit to discuss main 
design problems; product of gain and bandwidth for one 
stage or for several stages in tandem; experimental results 
on questions of power dissipation, harmonic distortion, and 
noise. 

Amplitude Distortion in Transistor Amplifiers, J.HANSON. 
IRE—Can Convention Rec 1958 p 397-403. Technique for 
measurement of nonlinearities of transistor and mathematical 
description of these nonlinearities in form of analytic expres- 
sions and short power series; this may then be used to calcu- 
late distortion products and optimum circuit elements for all 
common stage configurations. 

Analysis of Transistor Cascade Configuration, J.R.JAMES. 
Electronic Eng v 32 n 383 Jan 1960 p 44-8. Due to spread in 
transistor parameters, fixed component neutralization as 
used in production of tuned amplifiers is often difficult to 
achieve; transistor cascade amplifier does not require neutrali- 
zation but has less gain than two stages in grounded emitter 
configuration; amount by which internal feedback and gain 
is. reduced is investigated. 

Analytical Design of Transistor Push-Pull Amplifiers, R.H. 
RIGGS. Electronics v 33 n 24 June 10 1960 p 60-2. Using 
mathematical analysis of collector waveform and equivalent 
circuits, expressions for making exact determination of gain, 
efficiency and bias circuit design are derived; design examples. 

Caleulation of Frequency Characteristic of Transistor Am- 
plifying Stage, L.P.KOZINTSOVA. Radio Eng v 14 n 4 
1959 p 37-45. English translation of article indexed in Engi- 
neering Index 1959 p 1107 from Radiotekhnika Apr 1959. 


Caleulation of Gain-Frequency Characteristic of Multi- 
Mesh Transistor Amplifier Stage Using Programmed Computer, 
D.E.BRINKERHOFF. IRE Int Convention Rec v 8 pt atl 
(Audio, Broadcasting, etc) 1960 p 73-9. Calculation of gain 
vs frequency of transistor audio amplifier used in output 
stage of automobile receiver is discussed; effect of varying 
parameters on overall gain and response of stage is alsa 
investigated. 


Compact Pulse Pre-Amplifier has Dynamic Range of 90 db, 
A.K.SCRIVENS. Can Electronics Eng v 4 n 9 Sept 1960 
p 44-5. Amplifier described uses two 2N384 drift type tran- 
sistors, features wide band frequency response, dynamic range 
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of 90 db, and good stability over wide temperature and supply 
voltage variations; amplifier has tangential sensitivity of 
6.5 Mv and available power gain of 16.5 db. 


Cross Modulation and Nonlinear Distortion in RF Transistor 
Amplifiers, M.AKGUEN, M.J.0.STRUTT. IRE—Trans on 
Electron Devices v ED-6 n 4 Oct 1959 p 457-67. Nonlinear 
distortion effects in grounded base intrinsic transistor are 
calculated; formulas are reverted to grounded emitter intrinsic 
transistor, taking into account extrinsic base lead resistance; 
formulas confirmed by measurements of third harmonic distor- 
tion and cross modulation; measured curves of cross-modula- 
tion vs collector bias current show sharp minimum. 


Design Considerations for Wide Band Transistorized VHF 
Amplifiers, S.E.LIPSKY, J.F.SIEGEL. Semiconductor Products 
v 2 n 12 Dee 1959 p 30-4. Design criteria for general trans- 
former coupled power-matched transistorized amplifier ; power- 
match equations are developed and comparison made between 
transistor’s figure of merit and that of vacuum tube; 100 
Me transistorized IF amplifier with voltage gain of 70 db at 
overall bandwidth of 20 Me described. 


Design of Automatic Gain Control in Transistor Amplifiers, 
E.P.DEMENT’EV. Radio Eng v 14 n 6 1959 p 51-9. English 
translation of article indexed in Engineering Index 1959 p 
1106 from Radiotekhnika June 1959. 


Design of High-Power Switched Transistor Amplifiers, G.M. 
ETTINGER, B.J.COOPER. Instn Elec Engrs—Proce v 106 
Pt B Supp n 18 May 1959 p 1285-8. Two transistor power 
amplifiers having maximum outputs of 2 w and 1 kw, ap- 
proximately, and efficiencies of 92 and 99% respectively ; 
applications of switched transistors in servo systems and in 
AF amplifiers. Paper 3092E. 


Design of Parallel Neutralizing Circuit for Junction Tran- 
sistor Resonance Amplifier, Kh.I.CHERNE. Telecommunica- 
tions n 2 1959 p 155-68. English translation of article indexed 
in Engineering Index 1959 p 1107 from Elektrosvyaz Feb 
1959. 


Design Procedure for Transistor High Level Wide Band 
Amplifiers, C.R.ZIMMER. IRE—Can Convention Ree 1958 p 
375-80. Design that takes into account both transistor output 
impedance and output circuit capacitance, and uses combina- 
tion of shunt peaking and feedback equalization to extend 
bandwidth of common emitter amplifier; procedure results in 
relatively low values of voltage gain, so that internal feed- 
back in transistor may be neglected. 


Designing Transistor Audio Output Stage, E.SEVERIN. 
Electronic Equipment Eng v 7 n 8 Aug 1959 p 51-2. Basic 
design criteria for Class B common-emitter audio output 
stage using analytical and graphical methods; information 
obtainable includes power output, transformer and _ stage 
efficiencies, and driver requirements. 


Development of Gain-Stability Design Charts, W.D-ROEHR. 
Electronic Equipment Eng v 8 n 10 Oct 1960 p 67-70. Charts 
are presented that enable designer to quickly optimize de- 
generative common-emitter audio amplifier; developmental 
equations are given that can be used for exact checking and 
determining bias conditions. 


Emitternyi povtoritel v impul’snom rezhime, B.N.FAIZU- 
LAEV. Radiotekhnika v 15 n 1 Jan 1960 p 60-7; see also 
English translation in Radio Eng v 15 n 1 1960 p 83-94, 
Pulsed emitter-follower; analysis of transistorized unit under 
active capacitative load during large signal; how inclusion of 
emitter resistance in series with emitter lead of common 
emitter-amplifier stage results in greater current stability, 
and voltage and power gains; extension of technique to design 
of emitter-follower circuit. 


Flow Graph Analysis of Transistor Feedback Networks, 
P.KAUFMANN, J.J.KLEIN. Semiconductor Products v 2 n 10 
Oct 1959 p 37-41. Flow graph technique is used for analyzing 
four basic transistor feedback circuits; input and output 
resistances, and voltage and current gains are calculated for 
common emitter and common base configurations; common 
collector configuration is approximated with series voltage 
feedback; equivalent circuit examples are given for all four 
basic circuits and their properties are discussed. 

High Input Impedance Transistor Circuits, I.LEVINE. 
Electronics v 33 n 36 Sept 2 1960 p 50-2. Design of low 
noise transistor amplifier with input impedances of 1-100 
M-ohms is discussed; variations of Darlington connection, 
which uses direct-coupled transistor stages and operates as 
super-a transistor, are presented. 

High Power Transistor-Magnetic D.C. Amplifier, G.SAR- 
KAR. Electronic Eng v 32 n 393 Nov 1960 p 705-11. D-e 
amplifier described uses transistor chopper in input stage, 
two transistor amplifiers as intermediate stage, and magnetic 
amplifier as final output stage; unit has high input impedance 
and amplifies d-c input signals of few mv to give output of 
several hundred watts. 

How to Design Transistor Power Amplifiers, H.L.ARM- 
STRONG. Can Electronics Eng v 3 n 11 Nov 1959 p 22-5. 
Step-by-step design methods presented for several different 
transistor power amplifier circuits; these include Class A 
single transistor, both transformer coupled and _ direct- 
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coupled resistive load; Class A  transformer-coupled push- 
pull; and Class B push-pull. 


Junction Transistor Circuits, J.JI.WARD. Electronic Tech- 
nology v 37 n 3 Mar 1960 p 109-15. Method for calculating 
current drift due to changes of junction temperature in direct- 
coupled transistor circuit with series negative feedback; some 
methods of drift cancellation derived from analysis; design ex- 
ample and experimental results. 


K voprosy soglasovaniya v rezonansnykh_ usilitelyakh na 
poluprovodnikovykh triodakh, V.V.LEBEDEV. Radiotekhnika 
v 14 n 9 Sept 1959 p 40-4; see also English translation in 
Radio Eng v 14 n 9 1959 p 57-63. Matching of transistorized 
resonance amplifiers; condition for obtaining maximum ampli- 
fication, problems of matching and of losses in intercascade 
circuits; basis of calculation. 


Local Feedback in Transistor Amplifiers, H.PFYFFER. 
Electronic Eng v 31 n 379 Sept 1959 p 550-5. Common 
emitter stage discussed; effects of negative feedback on gain, 
impedance and cut-off frequency calculated ; theoretical cal- 
culations compared with measured results; some comparisons 
illustrated graphically. 


Miniaturized Ceramic Transformer I.F. Amplifier, C.M. 
STEARNS. Electronic Components Conference—Proe 1959 
p 155-9. Miniaturized 3-stage transistor IF amplifier operating 
at 455 ke is described; novel feature is use of ceramic trans- 
formers for interstage coupling networks. 


Negative-Resistance Amplifier Design, J.B.SCHULTZ, H.B. 
YIN. Electronics v 33 n 22 May 27 1960 p 110-12. Design 
criteria for negative resistance amplifiers are given; equations 
relating gain, gain-bandwidth and stability are presented, as 
well as experimental results. 


Nelineinye iskazheniya v usilitelyakh na poluprovodnikovykh 
triodakh s avtomaticheskoi regulirovkoi usileniya, E.P.DE- 
MENT’EV. Radiotekhnika v 14 n 11 Nov 1959 p 58-66; 
see also English translation in Radio Eng v 14 n 11 1959 
p 78-90. Nonlinear distortions in transistor amplifiers with 
automatic gain control; causes of distortion arising in am- 
plifier, gain of which is controlled either by emitter current 
or collector voltage variation; discussion of resistive and 
resonant load conditions, leading to establishment of respec- 
tive qualitative relationships. 


Neutralizing in Tuned Transistor Amplifiers, I.L.SIMONOV, 
Telecommunications n 6 1959 p 587-96. English translation of 
article indexed in Engineering Index 1959 p 1106 from 
Elektrosvyaz June 1959. 


Neutralizing Wide Band H-F Transistor Amplifiers, R.E. 
LESLIE, D.T.HESS. Electronic Industries v 18 n 12 Dec 
1959 p 95-8. Method is developed for making y-types neutraliza- 
tion wide band; simple and accurate means for measuring 
ratio hiu/hie is used in synthesizing neutralization circuit ; 
complex plane techniques are used in designing amplifier 
with pass band of 15 to 25 Mc. 


Non-Linear Distortion in Transistor Class-A Amplifiers at 
Low and Medium Frequencies, N.I.MEYER. Instn Elec Engrs 
—Proec v 106 Pt B Supp n 15 May 1959 p 481-9. Theoretical 
expressions for second- and third-harmonic distortion as 
function of d-e conditions, frequency, and load and generator 
impedances; study of alloy-junction transistor under range 
of different working conditions. Paper 2896E. 


Optical Feedback—Method of Stabilizing D.C. Conditions of 
Transistor Amplifiers, RFFORSHUFVUD, O.RYDGARD. Eltek- 
nik v 2 n 9 Nov 1959 p 149-50. Experimental amplifier with 
input impedance of 2.5 kiloohms, output impedance of 35 
ohms, and amplification of 54 db; optical degenerative feed- 
back is provided by means of incandescent lamp and cadmium- 
sulphide photoconductive cell photo-resistor. 


Power Gain and Bandwidth of Tuned Transistor Amplifier 
Stages, S. VENKATESWARAN, A.R.BOOTHROYD. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 15 May 1959 p 518-29. Rela- 
tionships between operating power gain and bandwidth of 
active four-pole network, with particular reference to single- 
stage tuned transistor amplifiers; analytical procedures and 
expressions for evaluation of bandwidth of tuned amplifier 
stages; for bandwidths up to certain value, simple mismatched 
stage without feedback is shown to be advantageous. 18 
refs. Paper 8090E. 


Power Gain and Stability of Multistage, Narrow-Band 
Amplifiers Employing Nonunilateral Electron Devices, M. 
LIM. IRE—Trans on Cireuit Theory v CT-7 n 2 June 1960 
p 158-66. Analysis of transducer power gain; each individual 
amplifier stage consists of general active two-port device, such 
as transistor, plus two-terminal interstage network and ideal 
coupling transformer; study shows functional dependence 
of gain and stability of amplifier upon external interstage 
network and external passive terminations. 


Practical Approach to Transistor Circuit Design, J.D.LONG. 
Semiconductor Products v 2 n 11 Nov 1959 p 19-23. Approxi- 
mate design equations developed from basic equivalent circuit 
of transistor; variations in junction transistor parameters 
due to variations in emitter current and temperature exam- 
ined; class A amplifier not stabilized for variations in tempera- 
ture is compared to one that is stabilized. 


Preamplifier Designed for Minimum Power Consumption, 
C.D.TODD. Electronics v 33 n 18 Apr 29 1960 p 106-7. Design 
of 3-stage amplifier is described which uses silicon transistors 
in eonjunction with high-value circuit resistances; total cur- 
rent drain is 50 w a and total battery power requirement 
is 750 u w. 


Proposed Space-Charge-Limited Dielectric Triode, G.T. 
WRIGHT. Brit Instn Radio Engrs—J v 20 n 5 May 1960 p 
337-50 (discussion) 351-5. Basic equations of triode based on 
use of insulating CdS erystals from which large and con- 
trollable space-charge limited current can be obtained; 
similarity with semiconductor triode devices and vacuum 
triodes; it is shown that d-e characteristics should be similar 
to those of vacuum triode; device would have high gain-band- 
width product, high mutual conductance, high input resistance, 
and relative insensitivity to temperature changes. 


Pruefung der praktischen Ersatzschaltung von Zawels auf 
ihre Brauchbarkeit, O-MUELLER. Elektronische Rundschau v 
14 n 3 Mar 1960 p 90-4. Usefulness of von Zawels’ practical 
equivalent circuits; formulas for parameters h and y of 
equivalent circuit of linear transistor amplifier described by 
W.BENTZ; using these intrinsic characteristics, y-param- 
eters of RF transistor (base and emitter coupled) are com- 
puted beyond a-cutoff frequency; h-parameters of transistor 
in two modes of operation are given in impedance diagrams. 


Signal Biasing Output Transformerless Transistor Power 
Amplifier, R.C-HEYSER. Audio Eng Soe—J v 8 n 8 July 
1960 p 185-92. By extracting small amount of stored loud- 
speaker energy when required, amplifier is capable of deliver- 
ing low subjective distortion to loudspeaker system; electrical 
operating efficiency approaching that of conventional Class B 
amplifier is maintained. 


Simple Design Technique for High Performance Transistor 
A.C. Amplifiers, D.G.W.MACH, R.N.BLUNT. IRE—Can Con- 
vention Rec 1958 p 385-7. Method of designing transistor ampli- 
fiers using d-c coupling between stages and overall negative 
feedback ; method results in economical design which is stable 
with temperature; it is also gain stable with variation in 
EEBDOHLOE parameters to be expected between units of given 
ype. 


60-MC I-F Amplifier Using Silicon Tetrodes, G.E.PENI- 
STEN, D.B.HALL. Semiconductor Products v 8 n 1 Jan 
1960 p 20-4. High gain, wideband 60 Me IF amplifier suitable 
for radar and missile applications; transistors used, 3N35 
silicon tetrodes, permit design for high temperature operation ; 
interchangeability of transistors is good. 


Some Design Considerations for High-Frequency Transistor 
Amplifiers, D.E.THOMAS. Bell System Tech v¥ £3 ne 
Nov 1959 p 1551-80. Major problem in design is interaction 
between output and input of amplifier caused by internal 
feedback of transistor; two common design approaches to 
solution of problem are discussed; Nyquist’s criterion of 
stability and Bode’s feedback theory are used to obtain engi- 
neering evaluation of relative merits of design approaches from 
stability standpoint. 


_“Some Factors Affecting Non-linear Distortion in Tran- 
sistor Amplifiers’, G.W.HOLBROOK, B.A.BOWEN. IRE— 
Can Convention Ree 1958 p 888-96. Transfer function of 
grounded emitter transistor amplifier can be calculated from 
knowledge of dynamic transfer resistance of transistor; 
equivalent circuit for transfer resistance is developed that 
is similar to equivalent circuit of varistor ; analytical methods, 
previously established for varistors, may then be used to 


assess distortion of amplifier in terms of readily measured 
parameters. 


Stability Conditions in Tuned Common-Emitter Transistor 
Amplifiers, G.PHYLIP-JONES. Instn Elec Engrs—Proe v 106 
Pt B Supp n 15 May 1959 p 505-17. It is shown that minimum 
value of feedback capacitance required to produce instability 
depends on number of stages in amplifier and that it varies 
appreciably with phase shift in transistor; values defining 
boundaries of stability region for cases of under- or over- 
neutralized circuits. Paper 3053E. 


; Papeaty Cae En cnaeecias With Transistor Connected 
in Common Emitter anc ommon Base Configurations, E.F. 
Ne cla Heri ie Lee n 6 1959 p 60-70. English 
ranslation of article indexed in Engineering Ind 95 

1107 from Radiotekhnika June 1959. - mies aleist i 


Stable Transistor Wide-Band D-C Amplifiers, R.H.OKADA. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 
47 Mar 1960 p 26-33. Design of practical stable amplifiers 


based on analysis of methods to reduce drift d 
stabilization, Paper 60-6. eee ees 


Temperature Stabilisation of Transistors in Class B Ampli- 
fiers, K.L.WEBBER. Instn Radio Engrs, Auktrelieroon 7 
20 n 12 Dee 1959 p 726-83. Normal methods of stabilization 
cannot be used to fullest extent in Class B amplifiers without 
excessive loss of signal power; factors affecting stability 
are discussed, and methods of obtaining temperature stabiliza- 
tion, including that of nonlinear compensation, are presented. 


Transistor AC Amplifier With High Input I d F 
DAVIDSON. Semiconductor Products v 3 n Saar 1360 4 
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42-50. Amplifier described uses two transistors in d-c closed- 
loop _configuration having excellent temperature stability; 
circuit has unity voltage gain, and input impedance ranges 
from 1 to 4 megohms shunted by 40 to 60 mmf when feeding 
load of 2200 ohms; power gain is about 30 db. 


Transistor AC Amplifiers with High Input Impedance: 
Survey, J.A-EKISS. Audio Eng Soc—J v 8 n 1 Jan 1960 p 
18-22. Various circuits for realizing transistor a-c amplifiers 
with high input impedance and their level of performance; 
two important design criteria for these amplifiers, bias point 
stability and low noise figure. 


Transistor Amplifier Has 100 Megacycle Bandwidth, J.C. 
de BROEKERT, R.M.SCARLETT. Electronics v 33 n 16 Apr 
15 1960 p 73-5. Amplifier is described that uses shunt resis- 
tive feedback around each common-emitter stage to exchange 
gain for bandwidth; series inductance is used to peak HF 
response; 50 db gain is achieved with over 100 Mec bandwidth. 


Transistor Amplifiers for Sound Broadcasting, S.D.BERRY. 
Brit Broadcasting Corp—Eng Div—BBC Monograph n 26 Aug 
1959 19 p. Design of transistorized AF amplifiers used in 
sound broadeasting; five examples of various types are de- 
seribed with performance details; operating conditions of d-c 
feedback pairs and of “super alpha’ pairs are analyzed 
and numerical evaluations given. 


Transistor-Breitbandverstaerker, I.FISCHER. Dresden. Tech- 
nische Hochschule—Wissenschaftliche Zeit v 9 n 1 1959-60 p 
113-17. Wideband transistor amplifiers; switching methods 
by means of which amplification quality can be traded for 
bandwidth. 


Transistor Circuit Design Using Modified Hybrid Param- 
eters, R.E.AITCHISON. Instn Radio Engrs, Australia—Proe 
v 20 n 11 Nov 1959 p 673-9. By use of modified hybrid param- 
eters normal expressions for transistor amplifier characteristics 
can be extended to special cases where circuit is modified 
by shunt, series, or common impedances in circuit; methods 
given for calculation, and of approximate expressions which 
are applicable for various transistor configurations; extension 
of method can be applied to two stage amplifiers. 


Transistor Constant-Volume Amplifier, G.J.POPE. Wireless 
World v 66 n 2 Feb 1960 p 88-91. Amplifier designed to 
provide substantially similar output signal levels for various 
operator speech input levels is described; amplifier is suitable 
for operation directly from moving-coil microphone or from 
ribbon microphone through pre-amplifier. 


Transistor Operation Beyond Cutoff Frequency, V.W. 
VODICKA, R.ZULEEG. Electronics v 33 n 35 Aug 26 1960 
p 56-60. New operation using converter or mixer circuit is 
described that permits useful transistor amplification con- 
siderably beyond normal frequency limit; transistors with 
maximum frequency equal to 1 Ge produced gains in 2.3 Ge 
region; relatively no sacrifice in power dissipation was made. 


Transistor Stages for Wide-Band Amplifiers, G.B.B.CHAP- 
LIN, C.J.N.CANDY, A.J.COLE. Instn Elec Engrs—Proc v 
106 Pt B Supp n 16 May 1959 p 762-72. How risk of instability, 
when negative feedback is applied to multi-stage amplifier, is 
minimized by dividing amplifier into sections, each with its 
own feedback; various methods of controlling input and 
output impedances of cascaded stages; it is shown that several 
practical wide-band amplifier circuits can be designed to 
accept wide variations in transistor characteristics. Paper 
2892K. 


Transistor Temperature Analysis and Its Application to 
Differential Amplifiers, W.STEIGER. IRE—Trans on Instru- 
mentation v I-8 n 3 Dee 1959 p 82-91. Equivalent input 
drift of amplifier, which is correction necessary at input 
to restore output to its “pre-drift’’ condition, in convenient 
concept for temperature analysis of transistor differential 
amplifiers; general expressions derived for equivalent input 
drift of d-c amplifier with one transistor; results applied to 
differential stages. 


Transistorized Data Amplifier Has High Gain-Stability, 
F.OFFNER. Electronics v 33 n 27 July 1 1960 p 55-7. Data 
amplifier is described that has gain stability and linearity of 
0.01% from 15 to 55 C; gain is adjustable by changing 
amount of feedback; amplifier has low output impedance. 


Transistorized Distributed Amplifier, C.W.McMULLEN. Rev 
Sci Instruments v 3° n 12 Dec 1959 p 1109-13. Analytical 
and experimental results for transistorized distributed ampli- 
fier using common emitter configuration; characteristic im- 
pedances of base and collector transmission lines are both 
43.4 ohm; 4-section amplifier stage yields mid-frequency gain 
of 5.1 db and upper half-power frequency of 290 Mc; 1-f re- 
sponse is reasonably constant down to 10 eps. 


Transistors as Low-Noise Amplifiers, C.K.BATTYE, R.E. 
GEORGE. Instn Elec Engrs—Proe v 106 Pt B Supp n 18 
May 1959 p 1190-3. Equivalent circuit containing two correlated 
noise generators; application of these and other measurements 
to design of low-noise transistor amplifiers. Paper 2933K. 


Two-Watt Transistor Audio Amplifier, W.D.ROEHR. IRE— 
Trans on Audio vy AU-7 n 5 Sept-Oct 1959 p 125-8. Emitter- 
follower-common-emitter configuration described which per- 
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mits power transistor to be driven from low impedance source, 
and easily lends itself to direct coupling; important considera- 
tions such as_ stability, transistor interchangeability, fre- 
quency response, and distortion discussed and typical meas- 


urements shown; good stability and low distortion can be 
obtained, 


Ueber Ersatzschaltbilder fuer den als linearer Verstaerker 
betriebenen Transistor. W.BENZ. Elektronische Rundschau v 
14 n 1, 2 Jan 1960 p 5-9, Feb p 59-64. Equivalent circuits 
for transistors driven as linear amplifiers; properties of 
various transistor equivalent circuits and events taking place 
within transistors; simplified circuits for computation of 
components of equivalent circuit based on knowledge of 
component values of another equivalent circuit. 


Uebersicht ueber die nichtlinearen Verzerrungen in Tran- 
sistorstufen, einschliesslich der Kreuzmodulation, H.LOTSCH. 
Archiv der Elektrischen Uebertragung v 14 n 5 May 1960 p 
204-16. Review of nonlinear distortions in transistor stages, 
including cross modulation; two possibilities of reducing cross 
modulation in transistorized RF amplifier, compensating for 
these distortions by means of predistortion of push-pull 
modulation; different influence of resistance in base lead or 
emitter lead, for RF signals, that is by-passed capacitively. 
26 refs. (English summary). 


Use of p-n-p and n-p-n Transistors in Push-Pull Output 
Amplifiers, M.E.MOVSHOVICH. Radio Eng v 14 n 2 1959 
p 76-85. English translation of article indexed in Engineering 
Index 1959 p 1106 from Radiotekhnika Feb 1959. 


Zur Schmalbandverstaerkung mit Transistoren, H.BENE- 
KING. Nachrichtentechnische Zeit v 12 n 11 Nov 1959 p 543-6. 
Narrow band amplification with transistors; distinction is 
made between resistive matching and reactive matching in 
tuned circuit coupling between amplifier stages having finite 
complex impedances which depend on operating point; resistive 
matching results in optimum power transfer for given band- 
width; reactive matching gives optimum power transfer for 
predetermined maximum detuning; design formulas. 


RADIO ANTENNAS 


See also Aircraft—Radio Equipment; Electromagnetic 
Waves; Magnetic Fields; Radio Astronomy; Radio Coils; 
Radio Equipment; Radio Interference; Radio Relay Systems; 
Radio Relay Systems—Microwave; Radio Telephone; Radio 


Towers; Radio Transmission; Radio Waves—Measurement ; 
Radio Waves—Propagation; Rockets and Missiles—Radio 
Equipment; Waveguides. 

Analysis of Directional Properties of V-Antenna, B.S. 


NADENENKO, V.V.LYALIKOV. Telecommunications n 10 
1958 p 1046-53. (English translation of Elektrosvyaz). Method 
for calculating polar diagrams of V-antenna with reflector 
of finite dimensions; tables of supplementary functions to 
facilitate use of formulas obtained; directional diagrams 
geleulated from formulas are compared with experimental 
values. 


Antenna Design for Maximum L-F Radiation, G.J.MONSER, 
W.D.SABIN. Electronics v 38 n 23 June 3 1960 p 84-6. Half- 
wave antennas may be several miles long for very LF opera- 
tion; design criteria are given for electrically short antennas 
with high radiation efficiency; data from test antennas is 
given. 


Antenna for 30-50 Me Service Having Substantial Freedom 
From Noise Caused by Precipitation Static and Corona, N.A. 
SPENCER. IRE—Trans on Vehicular Communications v VC-9 
n 2 Aug 1960 p 2-5. Study of causes of precipitation noise 
show it to arise principally from spark between charged 
particle of precipitation and antenna conductor; noise in 
base station antennas may be reduced about 30 db by dielec- 
tric sheath enclosing radiating conductor; standard approach 
is used to minimize corona effects. 


Antenna-machta rasshirennogo diapozona voln s ponizhen- 
nym volnovym soprotivleniem, E.A.ANFILOV. Elektrosvyaz 
v 13 n 10 Oct 1959 p 30-7; see also English translation in 
Telecommunications n 10 1959 p 1085-97. Extended waveband 
mast-type antenna with reduced wave impedance; antenna 
is distinguished from known types of extended waveband 
antenna by better matching to its feeder, greater bandwidth 
on long waves and 1.5-2 fold increase in antenna voltages; 
experimental radiation patterns in vertical plane, gain, band- 
width, and input impedance characteristics measured on actual 
antenna; formulas. 


Beam Pointing Errors of Long Line Sources, M.LEICHTER. 
IRE—Trans on Antennas & Propagation v AP-8 n 38 May 1960 
p 268-75. Relation between statistics of antenna beam pointing 
direction and phase and amplitude errors at source has been 
obtained to first order in mean-square errors, under certain 
restrictions, for long line sources. 


Calculating Folded-Unipole Antenna Parameters, G.J.MON- 
SER. Electronic Industries v 19 n 1 Jan 1960 p 96-8, 172-4. 
When antenna tower heights are restricted for LF applica- 
tions, folded-unipole antenna may be used; it exhibits char- 
acteristics that make it suitable for uses requiring low 
antenna driving-point impedance, and can be operated to 
yield radiated field intensities greater than stub antenna for 
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given driving current; methods for 
parameters. 


Calculation of Phase Velocities of Waves in Artificial Metal 
Dielectric, Ya.N.FEL’D, L.S.BENENSON. Radio Eng & 
Electronics v 4 n 3 1959 p 98-108. English translation of 
article indexed in Engineering Index 1959 p 1109 from Radio- 
tekhnika i Elektronika Mar 1959. 


Choice of Aperture Shape for Radiator and Reflector, A.M. 
POKRAS. Telecommunications n 3 1959 p 275-80. English 
translation of article indexed in Engineering Index 1959 
p 1109 from Elektrosvyaz Mar 1959. 


Corner-Driven Coupled Square Loop Antennas, S.PRASAD. 
Can J Physics v 37 n 12 Dec 1959 p 1407-17. Theory for two 
identical square loop antennas driven in zeroth phase sequence 
and second phase sequence; equations are solved individually 
by method of iteration and first order formulas obtained for 
current distributions and driving point impedances; for each 
phase sequence, sum of symmetrical and antisymmetrical 
impedances gives self impedance and difference gives mutual 
impedance. 


Current on Infinitely Long Cylindrical Antenna, H.H. 
KUEHL. J Mathematics & Physics v 39 n 2 July 1960 p 
121-5. Antenna is considered to consist of perfectly conducting 
circular cylinder excited by localized belt of axially directed 
electric field (in form of delta function) at surface of cylin- 
der; current distribution is derived, and it is shown that 
for small radii, z-dependence of current is identical to that 
derived by invalid procedure in paper by C.H.PAPAS (J Ap- 
plied Physics v 20 1949 p 487-40). 


Design Criteria of Common Aerial System for Simultaneous 
Transmission and Reception of V.H.F. Signals, J.K.GRIER- 
SON. Electronic Eng v 31 n 379 Sept 1959 p 546-9. Common 
antenna system that consists of transmitter, transmission 
coupling network, receiver, reception coupling network, and 
antenna itself is described; transmission and coupling net- 
works enable single antenna to be used for transmission and 
reception of frequency-spaced signals without necessity of 
time sharing; coupling networks considered in detail and 
practical values of components assigned. 


Effect of Periodic Phase Irregularity of Field in Antenna 
Aperture on its Directional Properties, E.Yu.SHERED’KO. 
Radio Eng v 14 n 2 1959 p 21-30. English translation of 
article indexed in Engineering Index 1959 p 1109 from Radio- 
tekhnika Feb 1959. 


Electronically Scanned Circular Antenna Array, H.P.NEFF, 
J.D.TILLMAN. IRE Int Convention Ree v 8 pt 1 (Antennas 
& Propagation) 1960 p 41-7. Configuration which has char- 
acteristics such that it is possible to connect amplifiers to 
each element and to control direction of pointing by varying 
only magnitude of amplifier output. 


Etude théorique de quelques antennes en losange ou en rec- 
tangle pour le sondage ionosphérique vertical, P.HALLEY. 
Annales des Télécommunications v 14 n 11-12 Nov-Dee 1959 
p 289-96. Theoretical study of some lozenge or rectangular 
antennas for vertical ionospheric sounding; curves of direc- 
tivity vs ratio of conductor length to wavelength for rhombic 
antenna with vertical short diagonal, for various lozenge 
angles; analysis of rectangular antenna situated in vertical 
plane with its long side horizontal. 


Fazovaya skorost voln v anizotropnom iskusstvennom metal- 
lodielektrike pri proizvol’nom napravlenii rasprostraneniya, 
L.S.BENENSON. Radiotekhnika i Elektronika v 4 n 11 Nov 
1959 p 1806-15. Phase velocity of waves in anisotropic artificial 
metal dielectric with arbitrary direction of wave propagation ; 
characteristic equation for determination of phase velocity; 
ealeulation formulas for rod arrays. 


50 kw Antenna Switching System, J.W.SMITH. IRE Nat 
Convention Ree v 7 pt 7 (Audio, etc) 1959 p 217-28. Many 
HF radio installations need to connect rapidly any one of 
several transmitters to any one of many antennas; several 
components and technique that solve transmitter/antenna 
selection problem up to 50 kw power level are described; 
influence of switching techniques on r-f transmission, im- 
pedance conversion and antennas. 


ealeulating system 


Ground-Mapping Antennas with Frequeney Scanning, A. 
BYSTROM, R.V.HILL, R.E.METTER. Electronics v 33 n 19 
May 6 1960 p 70-3. Antenna is described in which transmitted 
beam is accurately controlled by varying driving frequency of 
array; prototype antenna consists of 2-dimensional array of 
waveguide radiators which are fed from waveguide helical 
delay line; two prototype versions use slotted aperture array 
and leaky grid array. 


Mnogovibratornaya antenna vrashchayushcheisya polyari- 
zatsii, A.K.DRABKIN. Radiotekhnika v 14 n°8 Aug 1959 p 
3-7; see also English translation in Radio Eng v 14 n 8 
1959 p 1-6. Multivibrator antenna with rotating polarization; 
new antenna consists of horizontal and vertical vibrators 
with currents of certain phase relationships; field potential 
of antenna has rotating polarization, close to circular, in all 
directions; directivity diagram, for any plane through axis 
of antenna, has form of cardioid, making possible aperture of 
about 180°. 
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Multiple-Direction Universally-Steerable Aerial System for 
H.F. Operation, D.W.MORRIS, G.MITCHELL. Instn Elec 
Engrs—Proe v 106 pt B (Electronic & Communication Eng) n 
30 Nov 1959 p 555-8. Principles underlying current develop- 
ment of HF directional antenna system which can be steered 
in both azimuth and elevation; system comprises number 
of omnidirectional unit antennas whose output (in case of 
reception) may be brought approximately into phase with 
each other for any desired combination of frequency and 
direction by means of direction-control equipment which is 
basically high-speed computer. 17 refs. Paper 3078E. 


Mutual Impedance Effects in Large Beam Scanning Arrays, 
P.S.CARTER, Jr. IRE—Trans on Antennas & Propagation 
v AP-8 n 3 May 1960 p 276-85. Variations of driving point 
impedance that occur in antenna array that positions beam 
electronically are discussed; methods and formulas are derived 
by which calculations of driving point impedances of elements 
in large arrays of this type can be conveniently made. 


New Mathematical Approach for Linear Array Analysis, 
D.K.CHENG, M.T.MA. IRE—Trans on Antennas & Propaga- 
tion v AP-8 n 8 May 1960 p 255-9. Current distribution in 
discrete elements of linear array is considered as sampled 
values of continuous function; known relations in Z trans- 
forms developed for sampled-data systems can then be used 
to express array polynomial in closed form; typical examples. 


New Method for Obtaining Maximum Gain from Yagi 
Antennas, H.W.EHRENSPECK, H.POEHLER. IRE—Trans 
on Antennas & Propagation vy AP-7 n 4 Oct 1959 p 379-86. 
In conventional Yagi design, optimum performance requires 
separate adjustments in number of parameters; by introducing 
concept of surface wave traveling along array, interrelation- 
ship between these parameters may be demonstrated; design 
procedure provides maximum gain for given array length. 


Numerical Integration Methods for Antenna Pattern Cal- 
culations, C.C.ALLEN. IRE—Trans on Antennas & Propaga- 
tion v AP-7 Dec 1959 p S887-401. Relative accuracy and 
costs of numerical integration methods investigated; of 
four methods studied, Filon’s method and Gaussian quad- 
ratures were best suited for calculation of more advanced 
antenna pattern integrals which present-day computers 
are capable of handling. 


O nekotorykh obshchikh svoistvakh kharakteristik naprav- 
lennosti antenn, E.B.KORENBERG. Radiotekhnika v 14 n 9 
Sept 1959 p 138-16; see also English translation in Radio Eng 
v 14 n 9 1959 p 15-19. General properties of directivity 
characteristics of antennas; for reception and transmission 
antennas, mutual orientations are shown to exist, in absence 
of contact; determination of polarization characteristics for 
directivity of antenna having no energy zero’s. 


Ob umen’shenii usileniya priemnykh antenn troposfernykh 
linii svyazi, B.S.NADENENKO, J.A.GUSYATINSKII. Elek- 
troscyaz v 13 n 12 Dec 1959 p 10-16; see also English transla- 
tion in Telecommunications n 12 1959 p 13-19. Decrease of 
gain of receiving antennas in tropospheric communication 
lines; evaluation of gain decrease due to incoherent field at 
antenna aperture. 


Omnidirectional Circular Antenna Array Excited Parasitic- 
ally by Central Driven Elements, H.P.NEFF, J.D.TILLMAN. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 
48 May 1960 p 190-2. Antenna, having radiating pattern omni- 
directional in azimuth, but with specified shape in vertical 
direction, is similar in geometry to that of H.PAGE, (see 
Engineering Index 1948 p 1001) in which center element is 
driven; remaining elements are excited by mutual coupling 
from center element, and desired null in vertical pattern 
can be controlled either by varying length of parasites, or by 
inserting tuning reactance. Paper 60-11. 


Omnidirectional Medium Gain 460 MC Base Station Antenna 
Using Simplified Suppressors, J.S.BROWN. IRE—Trans on 
Vehicular Communications v VC-9 n 1 May 1960 p 80-5. Sup- 
pressors may be used to provide collinear array that has single 
feed point; one type of suppressor is described that is attrac- 
tive because of its simplicity, although it is suitable only in 
medium gain (4-6 db) antennas. 


On _ Impedance of Biconical Antenna, J.A.MEIER, A. 
LEITNER. Oesterreichisches Ingenieur-Archiv v 13 n 3 1959 
p 141-51, Problem of hollow symmetric biconical antenna of 
arbitrary apex angle is solved by Wiener-Hopf technique 
using Lebedev transform; it reduces to infinite system of 
linear equations of simple structure, involving only Gamma 
Functions and knowledge of zeros of solutions of Legendre 
equations, considered as functions of order; input impedance 
appears as residue of transform functions. (In English.) 


On Uniform and Linearly Tapered Long Yagi Antenn 
D.L.SENGUPTA. IRE—Trans on Antennas ee Panken tien 
v AP-8 n 1 Jan 1960 p 11-17. By using linear variation of 
propagation constant along length of long Yagi antenna, 
sidelobe level in radiation pattern may be improved consider- 
ably without reducing appreciably gain obtainable from an- 
tenna; desired variation may be obtained by slowly tapering 
pi lengths and/or element spacings along length of 
antenna. 
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Optimum Antenna Height for Ionospherie Scatter Communi- 
cation, R.G.MERRILL. IRE--Trans on Communications Sys- 
tem v CS-8 n 1 Mar 1960 p 14-19. Indexed in Engineering 
Index 1959 p 1158 from IRE—Nat Convention Rec v 7 p 1 
1959, under Radio Waves—Scattering. 


Perekhodnoe zatukhanie v_ periskopicheskoi antennoi_ sis- 
teme, A.M.POKRAS. Elektrosvyaz v 14 n 2 Feb 1960 p 14- 
19; see also English translation in Telecommunications n 2 
1960 p 135-48. Cross-talk damping in periscopic antenna 
system; calculation of cross-talk damping between two 
periscopic antennas on same support; graphs for determining 
minimum possible coupling between systems from geometrical 
dimensions of elements of antenna and wavelength. 


Power-Handling Capability of Antennas at High Altitude, 
W.E.SCHARFMAN, T.MORITA. IRE Int Convention Ree v 8 
pt 1 (Antennas & Propagation) 1960 p 103-14. Factors in- 
fluencing power handling capability are described, and illus- 
trated by breakdown curves for both CW and pulse conditions ; 
methods for increasing power-handling capability considered. 


Priemnaya srednevolnovaya odnoprovodnaya antenna begu- 
shchei volny, S.P.BELOUSOV, V.G.YAMPOL’SKII. Radiotekh- 
nika v 15 n 1 Jan 1960 p 16-25; see also English translation 
in Radio Eng v 15 n 1 1960 p 19-31. Single wire, traveling 
wave antenna for medium wave reception; analysis of direc- 
tional characteristics and parameters of such antennas; cal- 
culation formulas and full electric calculation of several 
antenna variants. 


Q Technique for Antenna Evaluation, J.R.GRUBER, J.A. 
KUECKEN. Electronic Equipment Eng v 8 n 3 Mar 1960 p 
126-30. Apparent Q of antenna obtained from Smith chart 
plot may be used as figure of merit for comparing perform- 
ance of various antennas or different variations of particular 
configuration ; illustrative examples. 


Raschet poter vy giperbolicheskikh linzakh, obluchaemykh 
dipolem Gertsa, I.F.DOBROVOL’SKII, V.P.SMIRNOV. Radio- 
tekhnika y 14 n 12 Dec 1959 p 3-7; see also English translation 
in Radio Eng v 14 n 12 1959 p 1-8. Calculation of losses in 
hyperbolic lenses irradiated by hertzian dipole; distinction is 
made between losses due to reflection of energy from surfaces 
of hyperbolic lens and thermal losses in material of which 
lens is made; graphs for selection of parameters for lens 
antennas. 


Reciprocity Theorems and Plane Surface Waves, J.H.RICH- 
MOND. Ohio State Univ—Eng Experiment Station—Bul n 176 
July 1959 116 p. Derivation of several antenna reciprocity 
theorems; integral relations between antenna fields and 
terminal currents; generalization of Babinet’s principle, which 
permits consideration of scattering by objects which are 
neither plane, perfectly conducting, nor thin; characteristics 
of surface waves on plane dielectric sheets and sandwiches ; 
equations for amplitude of surface waves excited on plane 
dielectric sheet by antenna. 


Resonance Excitation of Corrugated-Cylinder Antenna, J.R. 
WAIT. Instn Blec Engrs—Proc v 107 pt C (Monograph n 
386) n 12 Sept 1960 p 362-6. It is shown that cylindrical 
structure which has reactive surface may be strongly resonated 
by axial source; while models chosen were 2-dimensional in 
form, similar effects can be demonstrated for 3-dimensional 
structures; e.g., sphere which has_ latitudinal corrugations 
may be strongly resonated by centrally located electric dipole 
source; resulting pattern of these modes. 


Some Investigations on Dielectric Aerials, B-RRAMA RAO. 
Indian Inst Science—J Sec B v 41 n 4 Oct 1959 p 23-9. 
Propagation constant for HE mode as function of dielectric 
constant and diameter of dielectric rod aerial was calculated 
and variations are shown graphically; beam width of major 
lobe and positions of maxima and minima of side lobes as 
function of dielectric constant and diameter of dielectric 
rod were experimentally determined and verified with theo- 
retical results; close agreement was found between the two. 


Some Theoretical Results for Surface Wave Launchers, Die 
BROWN. IRE—Trans on Antennas & Propagation v AP-7 
Dec 1959 p S169-74. Design of surface wave launchers is 
examined and it is shown that efficiency of launcher of finite 
size can approach arbitrarily near to 100% ; for given size 
of launcher, there is however limit to efficiency above which 
increase is obtained only at expense of frequency bandwidth ; 
general solution for end-fire launcher is given. 


ecessive Variational Approximations of Impedance Param- 
aes in Coupled Antenna System, M.K.HU, Y.Y.HU. IRE— 
Trans on Antennas & Propagation v BEY n 4 Oct 1959 p 
373-9. Variational formulation for single impedance parameter 
of m-antenna system presented ; formulation increases flexi- 
bility in choice of trial current distributions for particular 
impedance parameter ; various conditions discussed. 


-face-Wave Aerial, W.HERSCH. Instn Elec Engrs—Proc 
Vv Bat pt C (Monograph n 363) n 12 Sept 1960 p 202-12. 
Extension of surface waveguide theory to include higher- 
order hybrid modes ; waveguide, when supporting first-order 
surface wave, can be used to design high-gain antenna which 
is physically small compared with wavelength; in theory, very 
high gains can be obtained from antennas not more than 


one wavelength long, since aperture is function only of guide 
diameter and thickness and dielectric constant of coating. 


300 OHM Radio Transmitter Aerial Exchange, K.P.CAREY, 
P.ELIAS. Instn Radio Engrs, Australia—Proe v 20 n 11 
Nov 1959 p 688-92. General requirements of rapid, accurate, 
and electrically efficient system for transmitter-antenna 
switching so that maximum operational flexibility is achieved ; 
300 ohm indoor antenna exchange and associated transmission 
line suitable for this purpose described. 


Transient Behavior of Aperture Antennas, C.POLK. IRE— 
Proe v 48 n 7 July 1960 p 1281-8. Time required to form 
steady-state beam pattern after antenna is switched on is 
investigated; limitation on how rapidly electronic scanning 
can be accomplished without degrading system performance 
also examined. 


Traveling Wave Antenna With Resistive Coupling, G.Z. 
AIZENBERG. Radio Eng v 14 n 6 1959 p 1-18. English 
translation of article indexed in Engineering Index 1959 
p 1107 from Radiotekhnika June 1959. 


Triangular “V” Aerial, E.O.WILLOUGHBY. Instn Radio 
Engrs, Australia—Proe v 21 n 8 Aug 1960 p 517-23. Aerial is 
described consisting of transmission line uniformity expanded 
in cross-section, of constant characteristic impedance and 
whose open end is large aperture; it has frequency range of 
3-4: 1, with good matching, no beam splitting and gains at 
HF end of order of 18 db; with square aperture either 
singly or in groups of four it forms useful UHF beacon aerial; 
with apertures of large width to height ratio it forms good 
substitute for rhombic aerial. 


V-Shaped Inclined Antenna, V.G.YAMPOL’SKII (IAM- 
POL’SKII), Telecommunications n 4 1959 p 401-11. English 
translation of article indexed in Engineering Index 1959 p 1109 
from Elektrosvyaz Apr 1959. 


Vozbuzhdenie poverkhnostnykh elektromagnitnykh voln na 
ploskikh dielektricheskikh pokrytiyakh, M.D.KHASKIND. Radio- 
tekhnika i Elektronika v 5 n 2 Feb 1960 p 188-97; see also 
English translation in Radio Eng & Blectronics v 5 n 2 
1960 p 14-28, Excitation of surface electromagnetic waves in 
plane dielectric layers covering conducting plane; method for 
determining complete wave field by means of which forma- 
tion of surface waves can be simply carried out; results 


obtained may be used to improve calculation of plane surface 
wave antennas. 


Wirtschaftlich optimale Dimensionierung von Erddraht- 
systemen fuer ausgedehnte Antennensysteme, L.KNUDSEN, 
T.LARSEN. Ilmenau. Hochschule fuer Elekrotechnik—Wissen- 
schaftliche Zeit v 6 n 1 1960 p 41-53. Economically optimum 
dimensioning of ground wire systems for extensive antenna 
systems consisting of several poles or towers, distances of 
which must not necessarily be small in relation to wavelength, 
for elliptical polarization of surface current density in soil 
around antenna system. 20 refs. 


Zylindersymmetrische Breitband-Rundstrahler mit Hochpass- 
Anpassung, H.MEINKE. Nachrichtentechnische Zeit v 13 n 4 
Apr 1960 p 161-8. Wide band omnidirectional radiators of 
axial symmetry with high-pass matching characteristics ; meas- 
urements of input impedance and reflection coefficient of 
different types of omnidirectional radiators; description of 
electrostatic field of radiators for purpose of calculating 
impedance at very low frequencies; approximation for lower 
cut-off frequency for matching; optimum shape of wide band 
radiator. 


Dielectric. See Radio Antennas—Microwave. 
Dipole. Calculated Phase Velocity of Long End-Fire Uniform 


Dipole Arrays, F.SERRACCHIOLI, C.A.LEVIS. IRE—Trans 
on Antennas & Propagation v AP-7 Dec 1959 p §424-34. 
Mathematical procedure is presented for obtaining approxi- 
mate value of phase velocity for long end-fire uniform dipole 
arrays as function of antenna geometry; results are reported 
for number of geometrical parameters, and curves are plotted 
to facilitate analysis and design of arrays. 


Conductance of Dipoles of Arbitrary Size and Shape, K. 
FRAENZ, P.A.MANN. IRE—Trans on Antennas & Propaga- 
tion v AP-7 n 4 Oct 1959 p 353-8. It is shown that for given 
frequency, real part of either impedance or admittance of 
dipoles of finite length and thickness can be calculated by 
means of direct integrations; dipole shape determined by 
ordinary differential equation of first order; only numerical 
computations that can be performed on digital machine 
required, 


Diagrammes de directivite d’un dipole vertical en presence 
d’un parasite cylindrique parallele dans le plan horizontal, 
H.BARET. Annales des Telecommunications v 14 n 9-10 Sept- 
Oct 1959 p 220-35. Directivity diagrams of vertical dipole 
in presence of cylindric parallel parasite on horizontal plane; 
diagrams are calculated by generalized method including case 
where disturbing dipole and parallel dipole are cylinders of 
about same thickness, and nonidentical. 15 refs. 


Dipole Antenna Coupled Electromagnetically to Two-Wire 
Transmission Line, S.R.SESHADRI, K.JIZUKA. IRE—Trans 
on Antennas & Propagation v AP-7 n 4 Oct 1959 p 886-92. 
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RADIO ANTENNAS—Dipole—Continued 
Conditions for optimum electromagnetic coupling of antenna 
to transmission line discussed; optimum angular position is 
not appreciably altered if array of properly located antennas 
is used as load instead of single antenna; advantage of 
array built on coupling principle. 

Log Periodic Dipole Arrays, D.E.ISBELL. IRE—Trans on 
Antennas & Propagation v AP-8 n 3 May 1960 p 260-7. New 
class of coplanar dipole arrays provides unidirectional radia- 
tion patterns of constant beamwidth and nearly constant input 
impedances over any desired bandwidth; broadband properties 
are achieved by using principles of log periodic antenna de- 
sign; free-space properties of several of these arrays are 
measured and results presented. 

Mutual Impedance Between Parallel Staggered Half-Wave 
Dipoles, H.E.GREEN. Instn Radio Engrs, Australia—Proc v 
21 n 8 Aug 1960 p 540-1. In design of arrays using half- 
wave dipoles as basic element, evaluation of driving point 
impedances of individual dipoles is often required as part of 
feeder design procedure; tables of self and mutual impedances 
for this purpose are given. 

Theory of Coupled Folded Antennas, C.W.HARRISON, Jr, 
R.KING. IRE—Trans on Antennas & Propagation v AP-8 n 
2 Mar 1960 p 131-5. Formulas for mutual and self-impedance 
of two identical nonstaggered parallel-folded dipoles; gener- 
alization of theory permits determination of these impedances 
for any identical dual configuration of wires, provided struc- 
tures are symmetrical with respect to driving points. 

Feed Systems. See also Radio Antennas—Microwave; Radio 
Antennas—Parabolic. 

Circle Diagrams for Impedance Matching, A.HORVATH. 
Electronics v 33 n 24 June 10 1960 p 73-4. Transmitting 
antennas differ from each other sufficiently to require special 
feeder matching and antenna tuning networks; graphical 
methods of network design are presented. 

Feeding Point Impedance of Directional Antenna Systems 
Comprising Half-Wave Radiators, E.ISTVANFFY. Acta Tech- 
nica (Budapest) v 28 n 3-4 1960 p 809-21. New method for 
ealeulation of feeding point impedance, displacement of cur- 
rent node (minimum), and phase shift between currents in 
current antinode and feeding point; use of simple method 
for obtaining approximate data by means of Smith chart. 

Sposob soglasovaniya antenno-fidernogo trakta mnogostvol’- 
nykh radioreleinykh linii, V.IL.KRUTIKOV. Radiotekhnika v 
14 n 11 Nov 1959 p 5-12; see also English translation in 
Radio Eng v 14 n 11 1959 p 3-12. Method for matching 
antenna feeds in multichannel radio relay systems; problem of 
broadband matching of multiplexers and antenna feeds in 
systems operating over narrow communication channels; use of 
directional couplers and separation filters as complex loads; 
experiments with system consisting of three 20 Me wide 
channels. 

Ferrite. See Radio Antennas—Microwave. 

Helical. Bandwidth of Helical Antennas, T.S.M.MACLEAN, 
R.G.KOUYOUMJIAN. IRE—Trans on Antennas & Propaga- 
tion v AP-7 Dee 1959 p S379-86. It is shown that propagation 
constant determined from theoretical solution for propagation 
along infinite helix can be used to predict upper frequency 
limit of finite helical antenna of medium pitch angle, and 
of any length up to about 10 wavelengths with accuracy of 
order of 10%. 

Helical Antenna Chart, H.SCHARLA-NIELSON, P.H. 
MOORE. Electronics v 33 n 11 Mar 11 1960 p 180. Nomograph 
by means of which gain and beamwidth can be obtained with 
one setting of straight edge. 

Improving Helical Beam Antenna, A.G.HOLTUM, Jr. 
Electronics v 33 n 18 Apr 29 1960 p 99-101. By interlacing 
two helical antennas, overall radiation pattern is improved 
and side lobes are reduced; design of configuration is dis- 
cussed, and results of experimental model indicated. 


Masts. See Radio Towers. 
Measurements. See also Radio Antennas—Microwave; Radio 
Antennas—Radiation; Radio Measuring Instruments. 

Design and Performance Measurements on New Anti-Fade 
Antenna for Radio Station WOAI, C.L.JEFFERS, S.W. 
KERSHNER. IRE—Trans on Broadeasting v BC-6 n 1 Mar 
1960 p 34-46. Anti-fade type radiator for station WOAI; 
final performance data, including current distribution meas- 
urements, vertical radiation pattern and groundwave field 
intensity measurements. 

Experimentalle und theoretische Untersuchungen an ebenen 
Flaechenantennen, S.BLUME. Zeit fuer Angewandte Physik 
v 12 n 1, 2 Jan 1960 p 39-47, Feb p 72-87. Experimental and 
theoretical investigations of two-dimensional flat-top antennas; 
circular sector antenna treated as boundary value problem; 
measurements on asymmetric antenna reported. 

Maling av mottakerantenner for fjernsyn og meterbolge, 
O.BRYHNI. Elektroteknisk Tidsskrift v 73 n 2 Jan 15 1960 
p 17-22. Measurements on receiving antennas for TV and 
meter waves; equipment for measurements of balanced im- 
pedance and for automatic display of polar diagrams; ex- 
amples of practical measurements. 
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Transmission Line and Radiating System Measurement, 
W.F.BIGGERSTAFF. IRE—Trans on Vehicular Communica- 
tions v VC-9 n 1 May 1960 p 75-9. Practical technique for 
making transmission line loss and antenna match measure- 
ments consists of making two transmission line input admit- 
tance measurements at widely differing frequencies ;, results 
are plotted on simplified version of Smith Chart in manner 
that yields transmission line loss and antenna match. 
Analysis and Reduction of Scattering from Feed 
of Cheese Antenna, W.A.CUMMING, C.P.WANG, S.C.LOH. 
IRE—Can Convention Ree 1958 p 223-31. Presence of feed 
in aperture of symmetrical cheese antenna has effect greater 
than that predicted by simple theory; antenna is described 
in which far fields produced by backlobe of primary feed and 
by scattering are made to partially cancel at design fre- 
quency, leaving field approaching that produced by unob- 
structed aperture. 

Antenna poverkhnostnykh voln s_ kachaniem lucha, K.I. 
GRINEVA. Radiotekhnika v 14 n 10 Oct 1959 p 15-22; see 
also English translation in Radio Eng v 14 n 10 1959 p 19-30. 
Surface wave antenna with deviating beam; properties of 
double antennas, including relatively narrow radiation pat- 
tern and possibility of varying direction by changing phase 
of either of antenna feeds; how amplitude of beam deviation 
can be further increased by using tuned elements and by 
quadrupling antenna; some design formulas for circular 
antennas with low phase velocity variation. 

Archimedean Two-Wire Spiral Antenna, J.A.KAISER. IRE 
—Trans on Antennas & Propagation v AP-8 n 3 May 1960 p 
312-23. Pair of equally excited but oppositely sensed Archi- 
medean two-wire spirals situated close to one another in 
same plane are used to generate linearly polarized field in 
which direction of polarization and phase are controlled or 
varied independently of each other by rotation of spiral 
radiators; design data and results. 

Calculation of Reflector Antenna Polarized Radiation, L.E. 
RABURN. IRE—Trans on Antennas & Propagation v AP-8 
n 1 Jan 1960 p 48-9. Calculating far-zone patterns of reflector 
antennas that have nonlinear polarization; wave polarization 
equations for focused but not necessarily symmetrical parabo- 
loid; method applies for any point-source feed whose radia- 
tion characteristics, including wave polarization, are known 
either by theory or measurement. 

Circular-Polarization Duplexer for Millimeter Waves, R.G. 
FELLERS. AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 46 Jan 1960 p 934-7. Experimental evaluation of 
system having advantage of small loss as compared with 
magic-T or hybrid-junction continuous-wave duplexer; trans- 
mission system including duplexer is particularly suitable for 
extremely short wavelengths (1 to mm) where physical 
size of components is small; it can be used in radar system 
or in communications system in which both transmitting and 
hice antennas produce circular polarization. Paper 59- 

oO. 


Coupled Leaky Waveguides, S.NISHIDA. IRE—Trans on 
Antennas & Propagation v AP-8 n 3, 4 May 1960 p 323-30, 
July p 354-60. Theoretical expressions are derived for effects 
of mutual coupling between two parallel leaky wave antennas ; 
two cases are considered; one consists of slitted rectangular 
waveguides located in infinite plane; other consists of slitted 
rectangular waveguides located in cylinder. 


Design of Cylindrical Metal-Plate Microwave Lenses Fed 
by Non-Resonant Slotted Waveguide Arrays, J.W.CROMPTON. 
Instn Elec Engrs—Proc v 107 pt C (Monograph n 382) n 12 
Sept 1960 p 330-3. How use of suitably modified refractive in- 
dex enables cylindrical lenses with squinting linear feeds 
to be designed by usual 2-dimensional methods applicable to 
lenses with non-squinting feeds; example is given of design 
of typical lens fed by non-resonant slotted waveguide having 
20° squint angle; lenses can be used in antennas of airborne 
Doppler navigation equipment. 


_ Determination of Optimum Setting of Primary Feed Ellip- 
ticity to Obtain Circular Polarization from Reflector Type 
Antennas, L.J.KUSKOWSKI, A.M.McCOY. IRE Int Conven- 
tion Rec v 8 pt 1 (Antennas & Propagation) 1960 p 85-40. 
If primary feed of antenna is circularly polarized on peak of 
beam but becomes elliptical off axis, then secondary pattern 
is probably elliptical; it is possible to obtain circular polari- 
zation on peak of secondary beam by using elliptical polariza- 
tion on peak of primary feed beam; determination of this 
ellipticity and its orientation. 


Die dielektrische Hornantenne, M.PROCHAZKA. Hochfre- 
quenztechnik und Elektroakustik v 68 n 3 Sept 1959 p 93-104. 
Dielectric horn antennas; theoretical analysis and practical 
evaluation ; it is concluded that dielectrie horn has only slightly 
better gain as compared with metallic one; radiation mecha- 
nism of thin walled horn is comparable to that of V-antenna 
with progressive wave; how thick walled horn can be replaced 
by two dielectric waveguides, radiation of which is deter- 
mined by field distribution in end aperture. 24 refs. 


Electrically Scanned Spiral Antenna, M.S.WHEELER,. IRE 
—KEast Coast Conference on Aeronautical & Navigational 
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Electronics—Proe 1958 p 53-8. Four arm spiral antenna 
described having broadband characteristic of two-arm spiral ; 
additional arms, however, make possible deflection of its 
radiation pattern by suitable phase shifts in feed arrange- 
ment ; application of this type of antenna to passive direc- 
tion finding and to semi-active missile homing considered. 


Electromechanically Scannable Trough Wavecuide Arra 
W.ROTMAN, A.MAESTRI, IRE Int Convention Ree v 8 pt 1 
(Antennas & Propagation) 1960 p 67-83. Particulars of an- 
tenna design and fabrication; final antenna consists of 10 ft 
trough waveguide array feeding parabolic cylinder. 


Experimental Study of Diffraction Reflector, J.H.PROVEN- 
CHER. IRE—Trans on Antennas & Propagation v AP-8 n 3 
May 1960 p 331-6. Microwave antenna has been designed and 
constructed on principles of parageometrie optics formulated 
by Toraldo di Francia and on principles similar to those of 
Fresnel rings and diffraction grating; its surfaces are all 
zones of cones and are simple to construct; design of two 
K-band models discussed. 


Finite Conical Antenna, S.ADACHI, R.G.KOUYOUMJIAN, 
R.G.Van SICKLE. IRE—Trans on Antennas & Propagation 
v AP-7 Dec 1959 p S406-11. Theoretical and experimental re- 
sults for antenna consisting of perfectly-conducting cone of 
finite length, excited at its tip by linear element: radiation 
patterns of wide-angle conical antenna are calculated by 
using current distribution of infinite cone as approximation 
to distribution on finite cone. 


Flush-Mounted Leaky-Wave Antenna with Predictable Pat- 
terns, R.C-HONEY. IRE—Trans on Antennas & Propagation 
v AP-7 n 4 Oct 1959 p 320-9. Design and measured perform- 
ance of large, flat antenna consisting of inductive grid spaced 
over conducting surface; transverse-resonance method used to 
determine radiating properties of structure; amplitude and 
phase of illumination along aperture of antenna may be 
predicted very accurately; results of tests. 


High-Dielectric Rod Antenna Arrays for UHF, C.W.MOR- 
ROW, J.L.MOORE. Electronics v 33 n 6 Feb 5 1960 p 60-2. 
Endfire arrays of ceramic rods provide low silhouette and 
high vertical resolution ; power handling ability is limited only 
by temperature effects of low-loose materials, while volume of 
individual elements may be reduced by using high dielectric 
materials; design factors discussed. 


K teorii zerkala dvoinoi krivizny, L.B.TARTAKOVSKII. 
Radiotekhnika i Elektronika v 4 n 11 Nov 1959 p 1821-30. 
Theory of mirror with double curvature; simple formulas for 
ealeulation of mirror fan antennas; conditions for applica- 
tion of aperture method to correction of central cross section 
curve. 


Launching of Surface Waves by Parallel Plate Waveguide, 
C.M.ANGULO, W.S.C.CHANG. IRE—Trans on Antennas & 
Propagation v AP-7 n 4 Oct 1959 p 359-68. Excitation of 
lowest TM surface wave in grounded dielectric slab by ter- 
minated parallel plate waveguide discussed; results indicate 
this method of excitation is very efficient and that adjust- 
ments for maximum efficiency are not critical. 

Leaky-Wave Antennas I: Rectangular Waveguides, L.O. 
GOLDSTONE, A.A.OLINER. IRE—Trans on Antennas & 
Propagation v AP-7 n 4 Oct 1959 p 307-19. Microwave net- 
work approach is employed for description and analysis of 
leaky wave antennas; approach is based on transverse res- 
onance procedure which yields complex propagation constants 
for leaky waves; perturbation technique then applied to res- 
onance equation to obtain results in simple and practical 
form; application of procedures to practical structures. 


Matching of Parallel Dielectric Plates to Free Space, G.C. 
McCORMICK. IRE—Trans on Antennas & Propagation v 
AP-7 Dec 1959 p S288-95. Array of parallel dielectric plates 
of uniform thickness and separation constitutes anisotropic 
medium which is useful as polarizer; reflections can be 
minimized by use of quarter-wave steps at two faces; phase 
shifts at boundary discontinuities are discussed. 

Metal Dise Delay Dielectrics, C.DHANALAKSHMI, S.K. 
CHATTERJEE. Instn Telecommunication Engrs—J v 6 n 2 
Feb 1960 p 83-5. By use of transmission line analogy, theory 
is developed for phase change on transmission of microwaves 
through artificial dielectric composed of three-dimensional ar- 
yay of metal disks; factors affecting phase change; experi- 
mental values obtained for phase change as function of path 
jJength; application to microwave lenses. 

Method of Isometric Transformation of Radio Lenses, V.P. 
ZABOROV. Radio Eng & Electronics v 4 n 4 1959 p 24-35. 
English translation of article indexed in Engineering Index 
1959 p 1110 from Radiotekhnika i Elektronika Apr 1959. 

Microwave Properties of Metal-Flake Artificial Dielectrics, 
KRISHNAJI, S.SWARUP. Instn Telecommunication Engrs— 
Iv6n1 Dee 1959 p 38-46. Systematic study of factors that 
affect behavior of metal-flake artificial dielectrics; factors in- 
clude volume fraction of metal powder, size and shape of 
metal particles, vehicle medium, and frequency of operation ; 
application to microwave lens antennas. 


Mutual Coupling Effects in Large Antenna Arrays, S.EDEL- 
BERG. A.A.OLINER. IRE—Trans on Antennas & Propaga- 


tion v AP-7 n 3, 4 May 1960 p 286-97, July p 360-7. Effects of 
mutual coupling on central portion of large two-dimensional 
slot array may be taken into account in direct fashion by use 
of periodic structure approach described; variation in input 
impedance as function of scan angle due to mutual coupling 
effects is also considered for case of two-dimensional dipole 
array. 

New Colinear Antenna Array, A.H.SECORD, W.V.TIL- 
STON. IRE Int Convention Ree v 8 pt 8 (Aeronautical & 
Navigational Electronics, etc) 1960 p 284-94. Class of colinear 
antennas in which each colinear element not only radiates, but 
supplies energy for feeding next element in line is discussed; 
configuration is described that permits wider spacing, and at 
same time gives promise of achieving reasonable bandwidth. 


New Design Method for Phase-Corrected Reflectors at Micro- 
wave Frequencies, S.CORNBLEET. Instn Elec Engrs—Proc v 
107 pt C (Monograph n 360) n 12 Sept 1960 p 179-89. Design 
of wide-angle reflectors in which aberrations are reduced by 
coating reflector surface with dielectric; analysis of constraint 
imposed is greatly simplified at microwave frequencies where 
oe ecnas may take form of array of metal plates or wave- 
guides. 


New Method of Near Field Analysis, R.C-HANSEN, L.L. 
BAILIN. IRE—Trans on Antennas & Propagation v AP-7 
Dec 1959 p S458-67. Problem of accurate determination of 
total electromagnetic field produced by current distribution on 
circular disk type aperture is examined; exact field is first 
formulated in terms of definite integrals amenable to evalua- 
tion by high speed computer; data obtained is used to evaluate 
effects of near field and edge line integral contributions. 


O mekhanizme poter usileniya uzkonapravlennykh antenn 
pri dal’nem troposfernom rasprostranenii ul’trakorotkikh ra- 
diovoln, N.A.ARMAND, B.A.VVEDENSKII. Radiotekhnika i 
Elektronika v 4 n 10 Oct 1959 p 1594-1601; see also English 
translation in Radio Eng & Electronics v 4 n 10 1959 p 34- 
47. Mechanism of gain losses of narrow beam antenna during 
long distance tropospheric propagation of ultrashort waves; 
analysis of experimental and theoretical data; losses due to 
amplitude and phase fluctuations of field in antenna aper- 
ture; losses due to angle fluctuations of incoming waves. 


Parasitic Spiral Arrays, R.M.BROWN, Jr., R.C.DODSON. 
IRE Int Convention Ree v 8 pt 1 (Antennas & Propagation) 
1960 p 51-66. Radiation pattern of array of circularly polarized 
elements can be scanned by mechanical rotation of elements 
since element phase is function of orientation; principle is 
used in design of two different arrays of Archimedean spirals. 


Perforated Disc for Microwave Sector Scanning, R.H.T. 
BATES. IRE—Can Convention Rec 1958 p 121-3. Apparatus 
for sector scanning microwave beams; essential part of ap- 
paratus is thin circular disk perforated with holes all of 
which have same diameter; disk rotates to generate scan; 
radiating aperture is strip of disk centered on diameter. 


Performance of Balanced Aerial When Connected Directly 
to Coaxial Cable, G.D.LMONTEATH, P.KNIGHT. Instn Elec 
Engrs—Proc v 107 pt B (Electronic & Communication Eng) 
n 31 Jan 1960 p 21-5. Measurements of radiation pat- 
terns of typical antennas, such as used for domestic recep- 
tion in VHF band, connected directly to coaxial cable; prob- 
lem of distortions in vertical radiation pattern; it is con- 
cluded that use of balance/unbalance transformer or balanced 
feeder would be desirable, but unless input circuit of receiver 
is either balanced, or screened and unbalanced, no ideal solu- 
tion exists. Paper 3079 E 


Printed Cireuit Balun for Use with Spiral Antennas, 
R.BAWER, J.J.WOLFE. IRE—Trans on Microwave Theory 
& Techniques v MTT-8 n 3 May 1960 p 319-25. Printed circuit 
balun is described which is particularly well suited to appli- 
eations where space is at premium; when balun is housed 
within cavity of spiral antenna, boresight error is virtually 
eliminated, ellipticity ratios of less than 2 db are maintained 
over azimuth angle greater than plus or minus 60°, and input 
standing wave ratio is less than 2:1 over octave frequency 
range. 

Radiation Pattern Synthesis with Sources Located on Coni- 
eal Surface, A.ISHIMARU, G.HELD. IRE—Trans on An- 
tennas & Propagation v AP-8 n 1 Jan 1960 p 91-6. Various 
methods of synthesizing sources placed on conical surface to 
produce prescribed radiation pattern; sources considered are 
series of electric dipoles placed in free space on surface of 
cone around set of circumferences. 


Radiation Properties of Thin Wire Loop Antenna Embedded 
in Spherical Medium, O.R.CRUZAN. JRE—Trans on An- 
tennas & Propagation v AP-7 n 4 Oct 1959 p 345-52. Theory 
and properties of antenna that consists of sphere of homo- 
geneous isotropic material with thin circular loop embedded 
just below surface in equatorial plane; antenna driven by 
slice generator; formulas derived for current distribution, in- 
put impedance, input power, radiated power, power loss in 
spherical medium, and efficiency of antenna. 


Relations Concerning Refracting Surfaces, Wavefronts, and 
Phase Errors, D.K.CHENG. Franklin Inst—J v 269 n 3 Mar 
1960 p 184-95. General relationships connecting incident wave- 
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front, two refracting surfaces, and refracted wavefront have 
been analyzed; formulas have been derived for determining 
equation of fourth when expressions of other three surfaces 
are given: formulas are useful for determination of aperture 
phase errors in defocused lens and for microwave lens design. 


Resistive Termination Improves Spiral Antenna Characteris- 
tics, F.V.CAIRNS. Can Electronics Eng v 4 n 1 Jan 1960 p 
32-6. Spiral antenna is radiator consisting of one or two 
spiral conductors and reflector; it is broadband and circularly 
polarized, but because of its relatively low efficiency, is most 
often used as receiving antenna; its usefulness for this 
application can be increased by addition of resistive termina- 
tion. 

Resonance and Supergain Effects in Small Ferromagnetically 
or Dielectrically Loaded Biconical Antennas, C.POLK. IRE— 
Trans on Antennas & Propagation vy AP-7 Dec 1959 p S414-23. 
Input impedance and radiation pattern of thin biconical an- 
tennas which contain materials of high dielectric permittivity 
and high magnetic permeability are analyzed; it is shown 
that resonances of input impedance are obtainable for antenna 
lengths much shorter than ordinary half-wave dipole. 


Scattering of Plane Wave on Ferrite Cylinder at Normal 
Incidence, W.H.EGGIMANN. IRE—Trans on Microwave 
Theory & Techniques v MTT-8 n 4 July 1960 p 440-5. If 
ferrite cylinder is magnetized along its axis scattering pat- 
tern becomes asymmetrical about direction of incidence; direc- 
tion of maximum field strength depends on d-c magnetization 
of ferrite; by suitable arrangement of ferrite cylinders, unidi- 
rectional pattern can be obtained which is controlled by ap- 
plied magnetic d-ce field. 


Spiral Antenna, R.BAWER, J.J.WOLFE. IRE Int Conven- 
tion Rec vy 8 pt 1 (Antennas & Propagation) 1960 p 84-95. 
Radiation mechanism of spiral antenna; effects of various 
parameters on characteristics of cavity backed Archimedean 
spiral; typical spiral antenna and balun feed. 


Spiral Antennas, W.L.CURTIS. IRE—Trans on Antennas & 
Propagation v AP-8 n 3 May 1960 p 298-306. Radiation fields 
of Archimedes spiral are derived by approximating spiral with 
series of semicircles; calculated patterns are shown to have 
excellent correlation with experimentally determined patterns ; 
it is shown that HF limit is determined by feed configuration 
and that LF limit occurs when outside diameter is little 
greater than half wavelength. 


Standard Antenna for Decimeter Range, J.A.KUECKEN. 
Electronic Equipment Eng v 8 n 5 May 1960 p 71-4. Design 
of adjustable antenna usable over relatively wide band in 
decimeter region; performance indicated; antenna is capable 
of being scaled over much wider wavelength region. 


Two Methods of Improving Performance of Lens Corrected 
H-Plane Horns, J.CUMMINS. IRE—Can Convention Ree 1958 
p 232-9. First utilizes properties of slotted dielectric inter- 
faces to match lens surfaces to surrounding medium; second 
eliminates some of adverse effects of reflections from lens 
convex surface by absorbing reflected energy into layer of 
microwave absorbent material laid along flaring sides of horn. 


Unidirectional Equiangular Spiral Antenna, J.D.DYSON. 
IRE—Trans on Antennas & Propagation vy AP-7 n 4 Oct 
1959 p 829-34. Investigation of balanced equiangular spiral 
antenna formed on conical surface shows that unidirectional, 
circularly-polarized single-lobe radiation patterns may be 
obtained over bandwidths that are at discretion of designer; 
input impedance remains relatively constant over this pat- 
tern bandwidth; construction of practical antenna. 


Untersuchung des Reflexionsverhaltens ebener Reflektoren 
im Dezimetergebiet, E.DUENISS, K.E.MUELLER. Hochfre- 
quenztechnik u Elektroakustik v 68 n 6 Jan 1960 p 185-90. 
Reflecting properties of plane reflectors in decimeter wave 
region; experimental measurements of radiation pattern, gain 
and passive losses; calculations, applicable to design of reflec- 
tors for radio relay systems. 


X-Band Horn Antenna Has Broad Beamwidth, R.E.MET- 
TER. Electronics v 33 n 10 Mar 4 1960 p 50-3. Elliptically 
polarized antenna has 8-db and 6 db beamwidths of 140°; 
basically, antenna is modified open ended waveguide; it con- 
sists of linear taper transition from standard waveguide to 
square waveguide, Rexolite dielectric phase shifter and V- 
shaped aperture; has application to countermeasure, tele- 
meter, and beacon systems. 


Zuleitungen fuer hochbelastbare Dezimeterwellen-Antennen, 
H.LAUB, W.STOEHR. Frequenz v 14 n 4 Apr 1960 p 142-55. 
Leads to high rating decimeter wave antennas; suitability of 
using waveguide runs, besides cables and rigid coaxial lines, 
for such purpose; attenuation and matching conditions on 
long runs of rectangular waveguide made up from many iden- 
tical elements; new waveguide components for antenna cir- 
cuits and results of various measurements on surface-wave 
transmission lines. 36 refs. 


Noise. See Radio Measurements; Radio Receivers Noise; 
Radio Transmission—Noise. 
Parabolic. Breitbandanpassung von Hornparabolantennen, 


H.LAUB, Frequenz v 18 n 12 Dee 1959 p 390-7. Broad band 
matching of parabolic horn reflectors used in microwave relay 
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systems; theoretical principles of reflectors fed by rectangular- 
square or circular-square transitions and operating with hori- 
zontal and vertical polarization measurements. 


Breitbandige Parabolantennen mit Wendeln als” Primaer- 
strahler fuer Dezimeterwellen, R.HERZ. Nachrichtentech- 
nische Zeit v 13 n 3 Mar 1960 p 109-14. Wide band paraboloid 
antennas for decimeter waves, using helices as radiators ; basic 
design considerations; development of primary radiator ; gain 
figures for paraboloid reflectors of 2 and 3 m in diam. 


Design and Construction of 60-Foot Paraboloidal Antenna, 
D.T.WRIGHT, A.E.FENTIMAN. IRE—Can Convention Rec 
1958 p 211-22. Mechanical design and fabrication of steer- 
able 60-ft paraboloid antenna; design provides combination of 
high strength and rigidity with low dead weight, accurate pre- 
fabrication and simple construction; Triodetic construction 
uses only two elements: tubular structural members and 
connecting hubs. 


Paraboloidal Reflector Aerial with Helical Feed, H.E. 
GREEN. Instn Radio Engrs, Australia—Proc v 21 n 2 Feb 
1960 p 71-83. Helical beam antenna is shown to be suitable 
as primary feed source for paraboloidal reflectors in applica- 
tions where wide band operation with reasonable approxima- 
tion to circular polarization is desired; design is discussed to- 
gether with graphical procedure for estimation of secondary 
polar diagram, 


Paraboloidal Reflector Patterns for Off-Axis Feed, S.S. 
SANDLER. IRE—Trans on Antennas & Propagation vy AP-8 
n 4 July 1960 p 368-79. Problem of predicting radiation pat- 
tern for asymmetrically illuminated paraboloid is covered in 
some detail; current distribution method is given in final form 
suitable for machine computation; approximate analytical 
solution using scalar diffraction methods is compared with 
experimental results and machine solution. 


The Big Dish, F.C.TYRRELL. Civ Eng (NY) v 29 n 11 
Noy 1959 p 656-9. Parabolic antenna of 600 ft diam, near 
Sugar Grove, W Va, will be capable of altitude rotation from 
horizon to zenith while entire structure will be able to rotate 
up to 450° in horizontal plane; design stresses; wind and 
ice loads; design analysis of truss framing system and 
bracing of structure by IBM 704 computer; vertical loads are 
transmitted to azimuth-drive rollers which bear on steel rails, 
supported on two circular foundations on shale; bearing value 
of soil was tested with hydraulic jacks. 


Radiation, See also Radio Antennas—Helical; Radio Antennas 


—Microwave; Radio Antennas—Parabolic; Radio Antennas— 
Rhombic; Radio Antennas—Slot. 


Derivative Control in Shaping Antenna Patterns, A.KSIEN- 
SKI. IRE Int Convention Rec v 8 pt 1 (Antennas & Propaga- 
tion) 1960 p 8-12. Antenna pattern synthesis method that 
permits approximation of desired patterns with arbitrarily 
prescribed error criteria; smoothness, linearity, or curvature 
may be specified for any part of pattern. 


Design Charts for Low-Frequency Antennas, G.J.MONSER. 
Electronics v 33 n 12 Mar 18 1960 p 86, 88. Nomograms help- 
ful in estimating radiation capability of electrically-short 
antennas once antenna current is specified are presented. 


Die Berechnung der Wirkflaeche nichtkonphas belegter Plae- 
chenstrahler, G.F.KOCH. Archiy der Blektrischen Uebertra- 
gung v 13 n 11 Nov 1959 p 462-6. Caleulation of effective area 
of surface-type radiators deviating from cophasal distribu- 
tion; with active radiator, this deviation is proportional to 
square of ratio of field strengths generated with non-cophasal 
and cophasal distributions; with passive radiator, it is pro- 
portional to this ratio itself; how effective area of passive 
radiator must be calculated from transfer equation holding 
for deflecting path. 


Die verschiedenen Ansaetze des Kirchhoffschen Prinzips und 
ihre Anwendung auf die Beugungsdiagramme bei elektromag- 
netischen Wellen, G.F.KOCH. Archiy der Elektrischen Ueber- 
tragung v 14 n 2, 3 Feb 1960 p 77-98, Mar p 132-53. Various 
statements of Kirchhoff principle and their application to 
diffraction diagrams of electromagnetic waves; theoretical and 
experimental investigation of practical methods for microwave 
diffraction studies, with particular reference to radiation dia- 
grams of directional antennas. 53 refs. (English summary). 


Improving Convergence in Expansion of Spheroidal Wave 
Functions, J.MEIXNER, C.P.WELLS, Quarterly Applied 
Mathematics v 17 n 8 Oct 1959 p 263-9. As expansions in 
spheroidal functions which represent near field, e.g. current 
on antenna, converge slowly, problem can be improved in 
sense that fewer terms of expansion are needed to obtain 
desired accuracy; caleulational procedures for example which 
relates to prolate spheroidal radiating antenna; solution ap- 
plicable to various types of diffraction and radiation problems. 


_On Effect of Metal Envelope on Back Radiation of Direc- 
tional Antennae, L.A.VAINSHTEIN, M.C.BELKINA. Radio 
Eng & Electronics v 4 n 4 1959 p 11-28. English translation 
of article indexed in Engineering Index 1959 p 1111 from 
Radiotekhnika i Elektronika Apr 1959. 


Pattern Synthesis- Simplified Methods of Array Design to 
Obtain Desired Directive Pattern, G.H.BROWN. RCA Rev v 
20 n 3 Sept 1959 p 3898-412. Mathematical methods of deter- 


Rhombic. 
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mining. magnitude and phase of current distribution over 
extended linear antenna aperture in order to obtain desired 
directive radiation pattern described; it is shown that radia- 
tion pattern and current distribution form set of Fourier 
transforms; by adding pattern in imaginary zone to desired 
real one, many current distributions or array configurations 
are found, all of which give same desired pattern in real 
zone. 


Radiation Characteristics of Sinuate Antenna, S.C.LOH. 
Can J Physics v 38 n 1 Jan 1960 p 119-27. Rigorous expres- 
sions for radiation field of antenna of sinusoidal shape de- 
rived on assumption of traveling-wave type of current dis- 
tribution along conductor; endfire antenna is designed and 
some calculations of radiation field presented. 


Radiation Patterns of Finite-Size Corner-Reflector Antennas, 
A.C.WILSON, H.V.COTTONY. IRE—Trans on Antennas & 
Propagation v AP-8 n 2 Mar 1960 p 144-57. Patterns meas- 
ured for antennas having various combinations of widths and 
lengths of reflecting surfaces; effect of widths and lengths of 
surfaces on widths of main lobe and on level of radiation to 
rear is summarized in series of curves; antenna with collinear 
array of dipoles was designed, constructed, and tested to have 
sidelobe radiation below —40 db level. 


Sintez lineinogo izluchatelya s zadannym raspredeleniem 
amplitud, L.B.TARTAKOVSKII, V.K.TIKHONOVA. Radio- 
tekhnika i Elektronika v 4 n 12 Dee 1959 p 2016-19. Synthesis 
of linear radiator with given amplitude distribution ; method 
of synthesis is based on general theory of radiator and on 
oy of mirror with double curvature by L.B.TARTAKOV- 


Some New Methods of Analysis and Synthesis of Near-Zone 
Fields, M-K.HU. IRE Int Convention Rec v 8 pt 1 (Antennas 
& Propagation) 1960 p 13-23. Procedure applicable to near- 
zone, including Fresnel region, based on introduction of prin- 
ciple of subdivision and recognition of Newton’s square root 
approximation formula in analytical applications. 


Synthesis of Linear Radiator and Its Analogy in Wideband- 
Matching Problem, L.B.TARTAKOVSKII. Radio Eng & Elec- 
tronics v 3 n 12 1958 p 73-89. English translation of article 
indexed in Engineering Index 1959 p 1111 from Radiotekhnika 
i Elektronika Dec 1958 


Transients in Cylindrical Antennae, H.J.SCHMITT. Instn 
Elec Engrs—Proc v 107 pt C (Monograph n pe n 12 Sept 
1960 p 292-8. Transient response of radiation field of driven 
eylindrical antenna for particular case of step-function excita- 
tion; response as function of time shows damped oscillations 
with frequency determined by first resonance frequency of 
antenna; response of same antenna used as receiver in 
transient plane wave field is shown to be related to radiation 
response by simple integration process. 


Unequally-Spaced, Broad-Band Antenna Arrays, D.D.KING, 
R.F.PACKARD, R.K.THOMAS. IRE—Trans on Antennas & 
Propagation v AP-8 n 4 July 1960 p 380-4. Unequally-spaced 
arrays may be devised that have advantages in radiation pat- 
tern characteristics and in number of elements required; re- 
sults of computation of radiation patterns of certain un- 
equally-spaced, symmetric arrays are presented, and suitabil- 
ity of these arrays for broad-band, steerable arrays is demon- 
strated. 


Wege zum optimalen Breitband-Rundstrahler, W.STOEHR, 
O.ZINKE. Frequenz v 14 n 1 Jan 1960 p 26-35. Optimum wide- 
band omnidirectional radiator; examination of certain type 
of ellipsoidal antenna; matching properties of semispherical 
antenna with cylindrical top (L/D=0.94) fed by flared-out 
section ; experimental data for matching of transition between 
feeder and radiating part of antenna. 


Wellenfuehrende Systeme fuer Laengsstrahler, G.vonTREN- 
TINI. Nachrichtentechnische Zeit v 12 n 10 Oct 1959 p 501-8. 
Systems for guiding waves on end-firing radiators; how elec- 
tromagnetic waves, emerging from weakly concentrating 
primary radiators, can be concentrated in axial direction with 
aid of traveling wave systems installed in front of radiators ; 
selection of suitable shape and coupling factor; how guidance 
of waves can be achieved with rows of directing disks or 
directing dipoles as well as with directing rings having 
diameter of approximately 14%, wavelength. 24 refs. 


Improved Antennas of Rhombic Class, E.A.LAPORT, 
A.C.VELDHUIS. RCA Rev v 21 n 1 Mar 1960 p 117-23. An- 
tennas are described that provide greater sidelobe suppression 
than conventional rhombie antennas, yet retain all desirable 
features of latter; measured radiation patterns from scale 
model, and from full-scale double-rhomboid antenna are 
given; simultaneous transatlantic transmissions with this and 
with conventional rhombic antenna at 10 Mec are compared. 


Rhombusantennen mit optimalen  Betriebseigenschaften, 
P.MIRAM, E.PALM. Nachrichtentechnische Zeit v 13 n 2 Feb 
1960 p 82-91. Rhombie antennas with optimum performance ; 
analysis of radiation impedance and attenuation factor; im- 
proved calculation formulas; tables and graphs on antenna 
gain and efficiency as function of input impedance; design 
suggestions, which include that of rhombic antenna with 
gradually changing taper angle. 
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Some Considerations in Design of Horizontal Rhombic An- 
tenna, K.L.RAO. Instn Telecommunication Engrs—J v 6 
n 3 Apr 1960 p 123-8. Compromise in design of rhombic 
antenna because of limitations in pole height and site area 
is discussed; means for increasing radiating efficiency of 
promi antenna and reduction of minor lobes is also con- 
sidered. 


Sandwich Construction. See Radio Equipment—Materials. 


Slot. Antennas on Circular Cylinders, H.L.KNUDSEN. IRE— 
Trans on Antennas & Propagation v AP-7 Dec 1959 p S361- 
70. Expressions are derived for field radiated by narrow heli- 
cal slot, with arbitrary aperture field distribution, in circular 
cylinder; results for helical slot are used to calculate field 
radiated from U-shaped slot antenna in circular antenna. 


Broad-Band Spherical Satellite Antenna, H.B.RIBLET. IRE 
—Proc v 48 n 4 Apr 1960 p 631-6. Design criteria and results 
of broad-band spherical antenna are discussed; antenna was 
developed from equiangular spiral slot plotted on plane and 
then projected on surface of sphere; attention is given to 
problems of isolation and matching when antenna is used for 
multifrequency operation. 


Broad-Band Spherical Satellite Antenna, H.B.RIBLET, R.M. 
KNIGHT. IRE Int Convention Ree v 8 pt 5 (Communications 
Systems, Space Electronics & Telemetry) 1960 p 63-73. Need 
for broad-band satellite antenna with radiation patterns as 
near isotropic as possible led to design of equiangular spiral 
slot antennas projected onto surface of sphere; this antenna 
provides radiation patterns which have nulls no deeper than 
10-15 db, at any angle around sphere, except that produced by 
cross polarization at equator; description of antenna. 


Closely-Spaced Transverse Slots in Rectangular Waveguide, 
R.F.HYNEMAN. IRE—Trans on Antennas & Propagation v 
AP-7 n 4 Oct 1959 p 335-42. Propagation constant of trans- 
verse slotted waveguide can be effectively controlled through 
variation of guide and slot parameters; considerable inde- 
pendence of control over attenuation constant and phase 
velocity is possible; experimental results. 


Experimental Study of Slot Aerial and Three-Element Col- 
linear Array of Slot Aerials, R.KING, G.H.OWYANG. Instn 
Elec Engrs—Proc v 107 pt C (Monograph n 365) n 12 Sept 
1960 p 216-27. Circuit properties of slot antenna and its feed- 
ing two-slot line that are cut in sheet of aluminum \ in. 
thick and approximately 6x12 ft in area; two-slot line is 
7% ft long with slots ™% in. wide and separated % in. 
between centers; operating frequency is 750 Mc; effect of 
finite thickness of earth screen in which slot line and antenna 
are cut. 


Mutual Coupling of Shunt Slots, A.F.KAY, A.J.SIMMONS. 
IRE—Trans on Antennas & Propagation v AP-8 n 4 July 
1960 p 389-400. Mutual coupling between pairs of longitudinal 
shunt slots in broad face of rectangular waveguide may be 
calculated, and its effect on slot voltages determined, by means 
of theory presented. 


Propagacja fali elektromagnetycznej wzdluz szczeliny w 
powierzchni walcowej, P.SZULKIN. Archiwum Elektrotech- 
niki v 8 n 8 1959 p 355-67. Propagation of electromagnetic 
wave along slot of cylindrical surface; theory of slot an- 
tennas; independence of distribution of transverse electric 
and transverse magnetic fields; equations of field obtained by 
introduction of corresponding Green function; variational 
method for determination of propagation constant, by which 
arbitrary accuracy can be achieved, even when only approxi- 
mate field distribution in slot is known. 


Resonant Slots with Independent Control of Amplitude and 
Phase, B.J.MAXUM. IRE—Trans on Antennas & Propagation 
v AP-8 n 4 July 1960 p 384-9. Design of slot arrays requiring 
nonuniform phase distributions, such as those having shaped 
beam radiation patterns, may be facilitated by development of 
slots having independent amplitude and phase control; if slot 
is inclined at angle from axis and displaced from center of 
waveguide, any phase and amplitude can be obtained; design 
procedure presented. 


Slot Antenna with Coupled Dipoles, R.W.P.KING, G.H. 
OWYANG. IRE—Trans on Antennas & Propagation v AP-8 
n 2 Mar 1960 p 136-438. Problem of array consisting of slot 
antenna and two symmetrically-located cylindrical dipoles; 
approximate distribution of current along each antenna is 
obtained by method of iteration; other parameters determined ; 
experimental setup for measuring radiation patterns, meas- 
ured and theoretical patterns are displayed. 


Slot-Excited Corner Reflector for Use in Band V (610-960 
Mc/s), D.J.WHYTHE, K.W.T.HUGHES. Instn Elec Engrs— 
Proe v 107 pt B (Electronic & Communication Eng) n 35 
Sept 1960 p 431-4. Directional antenna described employs 
corner reflector excited by four-tier slotted cylinder; it was 
used during series of test transmissions in Band V_ which 
required antenna capable of withstanding severe climatie con- 
ditions for long period without attention; design of reflector, 
suitable for operation at 900 Mc. Paper 3303 EH. 


Slot with Variable Coupling and Its Application to Linear 
Array, R.TANG. IRE—Trans on Antennas & Propagation v 
AP-8 n 1 Jan 1960 p 97-101. Waveguide linear array capable 


1164 


THE ENGINEERING INDEX—1960 


RADIO ANTENNAS—Slot—Continued 


of producing many different radiation patterns; slot radiator 
with variable coupling used consists of longitudinal slot cen- 
tered in broad face of rectangular waveguide; adjustable iris 
excites slot by introducing controlled asymmetry in wave- 
guide fields. 

Sootnoshenie moshchnostei, perenosimykh volnami, vozbuzh- 
daemymi shchel’yu na_ ploskosti, pokrytoi sloem dielektriki, 
D.V.SHANNIKOV. Radiotekhnika v 15 n 2 Feb 1960 p 27-33; 
see also English translation in Radio Eng v 15 n 2 Feb 1960 
p 42-52. Relationships concerning power transmitted by waves 
which are excited by slot in plane covered with dielectric 
layer; layer not only affects radiation characteristics of slot, 
but also transforms considerable part of energy into surface 
waves; relevance of study to design of slot antennas. 


Synthesis of Cse*theta Type Antenna Patterns Using Two- 
Dimensional Surface Wave Arrays, H.W.COOPER, H.R. 
McCOMAS. IRE Int Convention Rec v 8 pt 1 (Antennas & 
Propagation) 1960 p 24-84. Design principles for pattern syn- 
thesis with unique flat array of non-resonant slot radiators ; 
surface waye of dielectric image line type is used as transmis- 
sion mode to excite two dimensional traveling wave array of 
slot radiators. 


Wide-Band Transverse-Slot Flush-Mounted Array, E.M.T. 
JONES, J.K.SHIMIZU. IRE—Trans on Antennas & Propaga- 
tion v AP-8 n 4 July 1960 p 401-7. Design and measured per- 
formance of wide band flush mounted antenna consisting of 
H-plane array of waveguides having quarter-wavelength thick 
slots extending completely across array. 


RADIO APPARATUS. See Radio Equipment. 
RADIO ASTRONOMY 
See also Astronomy; Telescopes—Radio. 


Centimeter Wavelength Radio Astronomy Including Obser- 
vations Using Maser, J.A.GIORDMAINE, Nat Acad Sciences 
—Proc v 46 n 3 Mar 1960 p 270-6. Brief summary of observa- 
tions made of discrete sources, ionized hydrogen regions, 
moon, and planets; work in radar astronomy is included; use 
of maser radiometers to decrease receiver noise temperature 
is discussed and characteristics of radiometer in use at Naval 
Research Laboratory are outlined. 42 refs. 


Development of Highly Directive Aerials in Radio Astron- 
omy, W.N.CHRISTIANSEN. Instn Radio Engrs, Australia— 
Proce v 20 n 9 Sept 1959 p 519-28. For diameters up to few 
hundred feet, steerable paraboloids have advantages, but for 
larger sizes, fixed structures which can be supported from 
earth at many points are necessary; for extremely large an- 
tennas, new types developed provide high directivity in eco- 
nomical manner; these are ‘“‘skeleton’’ antennas, since they 
provide directivity which corresponds to much greater surface 
area than they possess; description of various types. 


Exploration of Outer Space, A.C.B.LOVELL. Spaceflight 
v2n 7 July 1960 p 194-208. Possibilities for exploration of 
outer space underwent two transformations one by virtue of 
techniques of Earth-based radio astronomy, and other through 
opportunities offered by satellites and space probes; some 
aspects of exploration of outer space are treated such as 
moon and planets, search for extra-terrestrial life, and cos- 
mological problem; radio astronomical studies of Universe 
revealed complex situation which is summarized with regard 
to radio emission from space and its probable various sources. 


Maximum Angular Accuracy of Tracking Radio Star by 
Lobe Comparison, R.MANASSE. IRE—Trans on Antennas & 
Propagation v AP-8 n 1 Jan 1960 p 50-6. General expression 
is derived for tracking radio star by lobe comparison (or 
monopulse); maximum angular accuracy can be obtained, 
approximately, by performing simple correlation of odd and 
even components of antenna output; angular accuracy 
formulas for simple antenna dishes or for interferometers are 
given as special cases of general result; interferometer tech- 
nique. 


New High Resolution Interferometer for Solar Studies, M.R. 
KUNDU. Instn Telecommunication Engrs—J v 5 n 2 Mar 1959 
p 77-85. Two element interferometer described in which two 
antennas are in equatorial mounting and are placed on east- 
west base line at distance of 60 m from each other; unusual 
feature of instrument is that rather than utilizing antennas 
in meridian mounting, antennas are in equatorial mounting, 
and remain pointed on sun throughout entire day; gain in 
direction of source is constant; instrument may be used for 
observations of persistent sources or bursts and measurement 
of polarization. 


Observed Characteristics of Ultra-High-Frequency Signal 
Traversing Auroral Disturbance, J.C.JAMES, L.E.BIRD, R.P. 
INGALLS, M.L.STONE, J.W.B.DAY, G.E.K.LOCKWOOD, R.I. 
PRESNELL. Nature (Lond) v 185 n 4712 Feb 20 1960 p 
510-12. Experimental study was made to determine character- 
istics of UHF signals propagated through auroral-type dis- 
turbances; experiment was performed by illuminating Moon 
from site in auroral zone and receiving reflected signals from 
Moon at two receiving sites at mid-latitudes. 


On Polarization of Sources of Solar Activity on 3 CM 
Wavelength, M.R.KUNDU, J.L.STEINBERG. Instn Tele- 
communication Engrs—J vy 6 n 1 Dec 1959 p 23-30. Dimensions 
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of polarized and unpolarized sources of solar. activity on 3 
em waves have been measured by high resolution interferom- 
eter; main contribution to polarization of radiation emitted by 
persistent source comes from narrow and bright region. 


Radar Echoes from Sun, V.R.ESHLEMAN, R.C.BARTHLE, 
P.B.GALLAGHER. Science v 131 n 3397 Feb 5 1960 p 329-32. 
Report on scientific information about the sun gained from 
first radar experiments; new approaches for study of solar 
events opened. 

Radio Astronomy Observations From Space, F.T.HADDOCK. 
ARS—J v 30 n 7 July 1960 p 598-602. Following experiments 
can be carried out with simple very low gain antennas; meas- 
urement of integrated radio flux from galaxy at frequencies 
below 10 mc; dynamic spectra of solar bursts of frequencies 
below 30 me; dynamic spectra of bursts at frequencies below 
30 me from planet Jupiter; distribution of electron densities 
outward from F-layer of Earth’s ionosphere. 


Resolving Power of Three Antenna Patterns Derived From 
Same Aperture, A.E.COVINGTON, G.A.HARVEY. Can J 
Physics v 37 n 11 Nov 1959 p 1216-29. In radio astronomy, 
abundance and closeness of radio emissive objects in sky has 
necessitated construction of various types of antennas to isolate 
and study objects, toward this end problems of obtaining 
antenna with sharp main lobe, and interpretations of depar- 
tures of observed scanning curves from known antenna 
pattern in terms of object structure, are discussed; resolving 
capabilities of three different antenna patterns, each derived 
from overall aperture, are found. 


Roughness of Moon as Radar Reflector, V.A.HUGHES. Na- 
ture (Lond) v 186 n 4728 June 11 1960 p 873-4. Roughness 
of Moon estimated by 31 experimental runs at wavelength of 
10 em using 2-Mw radar transmitter in 45-ft diam radio 
telescope and pulse length of 5 usec. 


Satellites and Radio Astronomy, W.L.RAE. Spaceflight v 2 
n 5 Jan 1960 p 137-9. It is through radio window in atmos- 
phere in wavelength range from 1 em to about 15 m that 
science of radio astronomy has progressed in recent years; 
radio waves exist above wavelength of 15 m, consequently, 
there exists field of study unexplored and in this range radio 
waves traversing cosmos may be able to provide vital informa- 
tion on Universe; ways in which such programs can be 
carried out are suggested. 


75 em Receiver for Radio Astronomy and Some Observational 
Results, C.L.SEEGER, F.L.H.M.STUMPERS, N.van HURCK. 
Philips Tech Rev v 21 n 11 Sept 27 1960 p 317-33. Super- 
heterodyne receiver is described, which enables accurate 
observations of very weak radio waves from extra-terrestrial 
sources; HF amplifier contains two disk-seal triodes in cascade 
which provide very high gain; various observations made in 
conjunction with 25 m parabolic reflector at Radio Observatory 
at Dwingeloo are described; fold-out isophat chart (p 332-3) 
provides most detailed information available on _ structure 
of Galaxy. 

Solar Radio Astronomy at Fort Davis, Texas, A.R.THOMP- 
SON. Am Geophysical Union—Trans v 40 n 4 Dee 1959 p 
406-8. Main purpose of station is to provide continuous record 
of radio bursts emitted by active sun; equipment and ex- 
perimental techniques; study of slow-drift bursts and con- 
tinuum radiation. 


RADIO ATTENUATORS. See Radio Lines; Radio Measure- 


ments; Radio Modulators—Microwave. 


RADIO BEACONS. See Direction Finding Systems; Radar. 
RADIO BROADCASTING 


See also Radio Antennas; Radio Communication; Radio Re- 
lay Systems; Radio Telephone; Radio Transmission; Radio 
Transmitters; Radio Waves—Propagation; Sound Recording 
and Reproduction—Stereophonic. 


Choix de emplacement d’une station de base ou de radio- 
diffusion en ondes metriques, L.PENNINCKX. Revue HF v 4 
n 6 1959 p 187-40. Choice of location of base station or meter 
wave broadcasting station; method for selection to obtain 
best coverage of adjacent area with minimum height antenna; 
relief map of area is used illuminated by small bulb placed 
at point proposed for station. 


Magnetic Dise System Permits Automatic Programming of 
Broadeast Stations, C.S.BROAD. Can Electronies Eng v 4 n 5 
May 1960 p 32-4, Modular equipment designed for use in auto- 
matic broadeast programming system; although conventional 
records can be used equipment has been designed to make 
full use of magnetic disks. 


_Technical Problems of Broadcasting, E.L.E.PAWLEY. En- 

gineering v 189 n 4889, 4891, 4898, 4895, 4897 Jan 1 1960 
p 22-3, Jan 16 p 100-1, Jan 29 p 168-9, Feb 12 p 241-2, Feb 
26 p 305-6. Topics considered are: Jan 1: Sharing Ether, 
E.L.E.PAWLEY. Jan 15: Managing Low Frequencies, D.E.L. 
SHORTER. Jan 29: Linking Television Network, J.C.GAL- 
LAGHER. Feb 12: Feeding Tyansmitting Aerial, F.D.BOLT. 
Feb 26: Televising Internationally, R.D.A.MAURICR. 


Bilingual. See Radio Transmission—Multiplex Systems. 
Control Equipment. New WLW AGC Amplifier, R.J.ROCK- 


WELL. IRE—Trans on Audio y AU-8 n 4 July-Aug 1960 p 
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Educational. 
Frequency Allocation. 


RADIO BROADCASTING—Continued 


109-14. Audio level control for radio broadcasting is described 
that provides both slow gain increase and decrease along with 
fast limiting action while maintaining wide frequency response 
and extremely low distortion under all operating conditions. 
See Radio Broadcasting—Frequency Modulation. 


\ Technical Considerations in Assignment 
of Operating Frequencies in Communications Systems, O.M. 
SALATI, R.A-ROSIEN. IRE Nat Convention Ree v 7 pt 8 
(Communications Systems, etc) 1959 p 93-113. Frequency as- 
signment procedure described that takes into account signal 
waveform or signal amplitude and phase distribution of 
transmitter, attenuation and phase characteristics of medium 
used for propagation, directional characteristics of receiving 
and transmitting antennas, and _ selectivity of receiver ; 
graphical technique developed for pulse modulated signals. 
Utilities Radio Regulation and Technical Advances, J.C. 
SLOTHOWER. Elec Eng v 78 n 12 Dec 1959 p 1196-9. Fre- 
quency assignment plans for National Committee for Utilities 
Radio; discussion of interrelationships between NCUR and 
other advisory committees formed to assist regulatory bodies 
in establishing suitable rules, in light of today’s technical 
advances. 
Frequency Modulation. 
Modulation. 
Engineering Aspects of Educational FM Network, R.E. 
PETERSON. IRE—Trans on Broadcasting v BC-6 n 3 Sept 
1960 p 5-11. System philosophy, FM allocations structure, 
system technical details, and proposed equipment specifications 
are presented for FM radio relay network to provide aural 
service to educational institutions. 


See also Radio Receivers—Frequency 


Interference. See Radio Interference. 
Microphones. See Microphones. 
Stereophonic. See also Radio Receivers—Frequency Modulation ; 


Radio Transmission—Multiplex Systems. 

Compatible Stereophonic Sound System, F.K.BECKER. Bell 
Laboratories Ree v 37 n 11 Nov 1959 p 410-14. Broadcasts 
designed for stereo listening frequently sound distorted to 
single channel listener; compatible stereo system recently 
demonstrated by Bell Laboratories assures balanced, high 
quality reception for single channel listeners in addition to 
full stereo effect for those equipped to receive it; description 
of operation. 

Compatible Stereophonie System for AM Broadcast Band, 
J.AVINS, L.A.FREEDMAN, F.R.HOLT, J.H.O’CONNELL, 
J.O.PREISIG, R.N.RHODES. RCA Rev v 21 n 3 Sept 1960 
p 299-359. Several stereophonic systems are evaluated with 
respect to compatibility, out-of-band radiation, stereo per- 
formance, signal-to-noise ratio, and receiver simplicity; pre- 
ferred system uses pre-emphasized L-R signal to frequency 
modulate carrier; resultant signal is amplitude modulated 
with L+R;; results of stereophonic field test transmissions over 
Radio Station WNBC presented. 

Compressed-Bandwidth Stereophonic System for Radio 
Transmission, W.S.PERCIVAL. IRE Int Convention Rec v 8 
pt 7 (Audio, Broadcasting, etc) 1960 p 145-51. In system 
described left and right microphone signals are combined to 
form single AF signal available for ordinary monophonic 
reception; these signals are also processed so as to em- 
phasize beginnings of sounds, and then utilized to form 
signal carrying directional information; directional signal 
modulates subcarrier. 

Das PAM-Verfahren in der Rundfunk-Stereophonie, G. 
JANUS. Elektronische Rundschau v 13 n 12 Dec 1959 p 447-9. 
PAM method in stereophonic broadcasting; basics of pulse- 
amplitude modulation system; circuit of PAM decoder with 
two tubes; four germanium diodes built as additional unit 
for receiver to fit supplementarily normal ultra-short wave 
receiver with stereophonic LF unit. 


Filter-Phaser AM Stereophonie Receiver, A.A.GOLDBERG, 
A.KAISER. IRE Int Convention Ree v 8 pt 7 (Audio, 
Broadcasting, etc) 1960 p 189-93. CBS receiver employs 
conventional amplitude modulation for L+R and quadrature 
suppressed carrier side bands for L—R; features include 
synchronous in-phase (L+R) and synchronous quadrature 
(L—R) detection circuits, circuitry to perform functions of 
generating in-phase and quadrature exalted carriers, and 
system of audio matrixing whereby separate L and R 
signals are obtained from L+R and L—R detector outputs. 


Optimized Compatible AM Stereo Broadcast System, H.B. 
COLLINS, Jr., D.T.WEBB. IRE—Trans on _ Broadcasting 
PGBC-14 Nov 1959 p 2-15. Two channel multiplex system 
for compatible AM broadcasting described from standpoint 
of compatibility, service area, and program quality; three 
different methods of creating equivalent transmitted signal 
discussed, and conversion of present-day monaural stations 
to stereo by each method indicated; design of receivers for 
recovering two stereo tracks is examined, showing signals 
derived by various means of detection. 


Spectrum Analysis of Time Division Stereo, B.C.COFF- 
MAN. Electronic Industries v 19 n 9 Sept 1960 p 228-30, 232-3. 


RADIO BROADCASTING—Continued 
Time division stereo is modulation scheme in which two 
channel stereo audio program shares time in signal transmis- 
sion; dual-channel transmission is accomplished by sampling 
at rate above audible frequency range of either channel; 
theoretical analysis of system spectrum with experimental 
verification, 

Stereophonic Broadcasting Using Pulse-Amplitude Modula- 
tion, H.F.MAYER, F.BATH. IRE—Trans on Broadcasting v 
BC-6 n 3 Sept 1960 p 41-7. Transmission of two stereo 
signals by time multiplier method using pulse amplitude modu- 
lation ; questions of compatibility, transmitter excitation, base- 
band width and radio bandwidth, signal-to-noise ratio for 
single-channel and stereo reception, and synchronization. 

Stereophonische Uebertragung von Rundfunksendungen mit 
FM-modulierten Signalen und AM-moduliertem Hilfstraeger, 
F.L.H.M.STUMPERS, R.SCHUTTE. Elektronische Rundschau 
v 13 n 12 Dee 1959 p 445-6. New method for stereophonic 
broadcasting with frequency modulated signals and amplitude 
modulated subcarrier; advantages of method; necessity of 


using 55 uv at receiver input to obtain 50 db stereophonic 
of method 


signal/noise ratio to overcome disadvantage I 
consisting of loss in signal/noise ratio with compatible 
signal. 


Summary of Present Position of Stereophonic Broadcasting, 
D.E.L.SHORTER, G.J.PHILLIPS. Brit Broadcasting Corp— 
Eng Div Monograph n 29 Apr 1960 27 p. Methods by which 
stereophonic programs can be produced for sound recording 
or broadcasting; problem of transmitting stereophonic pro- 
grams on existing RF channels, while providing for compatible 
reception on ordinary broadcast receivers. 

Time Multiplex Stereophonic Broadcasting. Wireless World 
v 66 n 4 Apr 1960 p 167-8. In method developed by Mullard, 
Ltd, left and right stereo signals (after usual pre-emphasis) 
are sampled alternately for half-cycle periods at frequency of 
32.5 ke and resultant complex signal used to frequency modu- 
late VHF transmitter in usual way. 


Studios. See also Sound—Diffusion. 

De technische vleugel van de VARA-studio, P.A.ILHUYDTS. 
Electro-Techniek v 38 n 5 Mar 8 1960 p 145-54. Technical 
center of VARA Broadcast Society, Netherlands; features of 
AF equipment and workshops; block diagram of main control 
room wiring; details on various studios and recording room. 


La maison de la radio. Genie Civil v 137 n 3 Feb 1 1960 
p 54-61; see also Construction v 15 n 4 Apr 1960 p 187-98. 
House of Radio; construction of central building for state 
owned French television and radio broadcasting; 150 m diam 
annular ring shaped reinforced concrete building and in- 
corporated tower structure will house studios, administrative 
offices, technical facilities, and three public auditoriums; in 
center of ring, separate small building will house heating and 
air conditioning installations. 

Programme Switching, Control, and Monitoring in Sound 
Broadcasting. Brit Broadcasting Corp—Eng Div Monograph 
n 28 Feb 1960 32 p. Factors influencing choice of efficient and 
economical switching systems discussed; development of 
designs suitable for various densities and types of traffic that 
occur in sound broadcasting system of British Broadcasting 
Corp. 

Sound Insulation and Noise Control in Broadcast Studios, 
N.K.D.CHOUDHURY, S.N.SALGARKAR. Instn Telecommu- 
nication Engrs—J v 6 n 3 Apr 1960 p 114-22. Results of 
experiments conducted with light-weight partitions and porous 
damping material are presented and compared with theoretical 
predictions ; transmission loss observed experimentally is much 
higher than that predicted by ‘mass law’; results of survey 
of noise levels outside and inside typical studios also presented. 


Telephone Links. See Radio Telephone—Multiplex Systems. 


RADIO CABLES. See Radio Lines. 


RADIO CAPACITORS ; 
See also Radio Amplifiers—Parametric; Radio Filters; Radio 


Lines; Radio Receivers. 

Designing Variable Capacitors for Function Generators, J.E. 
TOFFLER. Electronic Equipment Eng v 8 n 3 Mar 1960 
p 131-2. Design equations are developed to provide plate 
design information for variable capacitors having arbitrary 
frequency pattern as function of time or shaft rotation. 

Eigenresonanzen von Keramik-Kleinkondensatoren, KH 
OLBRICHT. Assn Suisse des Electriciens—Bul v 51 n 4 Feb 
1960 p 142-7. Self-resonance of small ceramic capacitors ; 
measurements to establish quantitatively dependence of self- 
resonance frequency on length and form of connections. 

limination of Strategic Mica Films as Dielectric Material 
pire Pigoheaeraierctuve Capacitors, P.DOKUCHITZ, T.TOG- 
NOLA. Electronic Components Conference—Proc 1958 p 7-15. 
Development of capacitors suitable for operation at Bish 
temperatures ; capacitor capable of operating at 315 C whic 
uses new type of dielectric material that performs as well or 
better than natural mica; material has excellent insulation 
resistance, and possesses good dielectric strength, power 


factor, and capacitance drift. 
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High Dielectric Constant Ceramics, F.BROWN. IRE—Trans 
on Component Parts v CP-6 n 4 Dee 1959 p 238-51. Principal 
electrical characteristics of ceramics used in capacitor design 
summarized, and related to well known basic dielectric prop- 
erties; degree to which design limitations are being overcome. 


New Impregnation for Paper Capacitors, L.BORSODY. IRE 
—Trans on Component Parts v CP-7 n 1 Mar 1960 p 15-25. 
Paper capacitors impregnated with new impregnants such as 
heat resisting casting resins, can be improved to such extent 
that they are as good as plastic film condensers in stability, 
heat resistance, and temperature coefficients; they are also 
far smaller than plastic film dielectric capacitors. 


Some Mechanisms of Failure of Capacitors with Mica 
Dielectrics, A.A.NEW. Instn Elec Engrs—Proe v 107 pt B 
(Electronic & Communication Eng) n 34 July 1960 p 357-64. 
Principal features of mechanisms, summarized in tabular 
form; methods of examination and dissection of these capaci- 
tors with minimum loss of evidence. Paper 3261M. 


Electrolytic. Foil Type Solid Electrolytic Capacitor for High 


Temperature Use, M.KOBAYASHI. Electronic Components 
Conference—Proe 1959 p 62-6. Construction, principle of 
operation, and characteristics of ‘‘Hole Capacitor’? are de- 
scribed; it is solid electrolytic capacitor which uses anodized 
Ta foil and contains no electrolyte; temperature range of 
capacitor extends from —200 to +200 C, and working voltage 
of 100 v is attained. 


For Circuit Design . . . Solid Tantalum Capacitors in Tim- 
ing Circuits, G-H.DIDINGER. Electronic Industries v 19 n 5 
May 1966 p 110-13. Solid tantalum capacitor is attractive 
because of reliability and reduced size; however, since tempera- 
ture and voltage can vary timing in timing circuits, designer 
should specify limits using parameters regularly measured in 
production 


Recommendations for Aluminium Electrolytic Capacitors for 
General Purpose Applications. Int Electrotech Commission— 
Amendment n 1 July 1960 to Publ n 103 (First Ed-1959) 7 
p. Amendments relate to polarized electrolytic capacitors with 
aluminum electrodes for telecommunication purposes and 
various electronic devices. (See Engineering Index 1959 p 
1113). 


Reliability Data on Solid Tantalum Capacitors, R.J.MIL- 
LARD. Electronic Components Conference—Proc 1958 p 21-7. 
For purpose of determining probability of success of solid 
tantalum capacitors in given set of circumstances extensive 
life test data was obtained; results presented on tests of vari- 
ous durations, some to 10,000 hr; most tests were run at 85 C, 
some at 125 C, and all at full rated voltage. 


Some Properties of Tantalum Related to Performance of 
Tantalum Solid Electrolytic Capacitors, C.C_HOUTZ, S.KAR- 
LIK. Electronic Components Conference—Proe 1959 p 116-21. 
Effect of tantalum powder properties on selid electrolytic 
capacitor characteristics are investigated; capacitor perform- 
ance is related to impurity levels of metallic and non-metallic 
contaminants and to particle size. 


Statistical Approach to Reliability Improvement of Tantalum 
Capacitor, N.P.DEMOS. IRE Int Convention Rec v 8 pt 6 
(Component Parts, etc) 1960 p 125-33. Reliability improvement 
program for tantalum foil capacitor conducted by General 
Electric is described; study is concerned with improvement 
and control of rejections in production line and evaluation 


terms of reactance/resistance ratio at high microwave fre- 
quencies; it is shown that measurement, including case and 
mount losses, can be performed with ease and accuracy at 
10,000 Me. 

Nizkochastotnye varikapy, L.S.BERMAN, A.P.LANDSMAN, 
V.K.SUBASHIEV. Radiotekhnika y 14 n 12 Dec 1959 p 69-70; 
see also English translation in Radio Eng v 14 n 12 1959 p 
95-7. Low-frequency varactors; description of large mono- 
crystalline silicon p-n junction devices suitable for 1l-f am- 
plifications; formulas for minimum and maximum operating 
frequencies in terms of Q depletion, layer eapacitance, jJunc- 
tion resistance and shunting conductances. 

Review of Parametric Diode Research, G.C.MESSENGER. 
Semiconductor Products v 3 n 1 Jan 1960 p 17-19. Material 
with best prospects for use as variable eapacitance diode 
having high cut-off frequency is gallium arsenide; best geom- 
etry for diodes with cut-off frequency below 200 kme is 
probably area junction on microetch base, and above 200 kme, 
point contact on microetch base; special microwave packages 
required to minimize capacitance and inductance. 


Silicon Capacitor Circuit Design, JHAMMERSLAG. Elec- 
tronic Equipment Eng v 8 n 2 Feb 1960 p 64-8. Design pro- 
cedures for application of voltage controlled capacitors to 
sweep circuits, automatic frequency control, and FM modula- 
tors; other potential applications to satellite telemetering and 
transmitter receiver locking circuits. 


Transient Response of Variable Capacitance Diodes, D. 
SCHULZ. IRE—Trans on Component Parts vy CP-7 n 2 
June 1960 p 49-53. Solution for transient response of reverse 
biased semiconductor diode to step function (voltage) may be 
found by considering junction essentially voltage variable 
capacitance; assumptions from which analysis is made are 
given and found to be applicable in wide variety of cases; 
specific solutions are obtained for abrupt and linearly graded 
junctions. 


Transition Capacitance of P-N Junctions, R.L.PRITCHARD. 
Semiconductor Products v 2 n 8 Aug 1959 p 31-5. Capacitance 
voltage relation calculated for three types of one-dimensional 
impurity distributions; in intermediate range of voltages 
it is shown that capacitance remains nearly proportional to 
cube root of voltage, even when voltage is such that space- 
charge layer extends well into non-uniformly graded portion 
of distribution; therefore, if cube-root voltage relation is 
measured for p-n junction, it cannot be assumed that junction 
is uniformly graded. 


Variable Capacitance Diffused Junction Diodes, W.Mac 
DONALD, D.SCHULTZ, J.R.MADIGAN. Semiconductor Prod- 
ucts v 2 n 11 Nov 1959 p 29-34. Space charge layer capacitance 
determined for cases of abrupt, linear, exponential, and 
complementary error function distributions of impurities; 
results indicate that high capacitance to bias voltage change 
of alloy diode can be achieved by suitable diffusion program 
oc sacrificing other advantages of diffused junction 
evice. 


Voltage-Variable Capacitors—State of Art, M.E.MeMAHON, 
L.S.CHASE. Electronic Industries v 18 n 12 Dee 1959 p 
90-4. Developments in voltage variable capacitors are sur- 
veyed, and problems involved in testing and _ specifications 
discussed; circuits for harmonic generation and _ electronic 
tuning are presented. 30 refs. 


of variables pertinent to reliability. 
Embedded. See Radio Equipment—Embedded. 
Glass. See Radio Equipment—Materials. 
Miniature. See Radio Equipment—Miniature. 
Printed. See Radio Equipment—Printed. 
Reliability. See Radio Capacitors—Electrolytic. 


Standards. Recommendations for Receiver-Type Metallized Mica 
Capacitors for Use in Electronic Equipment. Int Electrotech 
Commission—Publ n 116 1959 37 p. Specification relates to 
fixed capacitors with dielectric of mica, with electrodes 
directly deposited on mica sheets and intended for use in tele- 
communication receiving equipment and for similar applica- 
tions in other electronic equipment. 


RADIO CIRCUITS 


Semiconductor. Diffused Silicon Nonlinear Capacitors 

BAKANOWSKI, N.G.CRANNA, A.UHLIR, e. TRE Teens 
on Electron Devices vy ED-6 n 4 Oct 1959 p 384-90. Capacitors 
fabricated by solid-state diffusion described; graded p-n junc- 
tion is planar structure which permits low series resistance 
relative to minimum capacitance; usable as UHF and micro- 
wave amplifiers and as harmonic generators: noise figure 
of UHF amplifier is better than that obtainable by electron 
tube techniques, 


Fast Variable Junction Capacitors, C.J.SPECTOR Electronic 
Components Conference—Proe 1959 p 223-7. In order to ex- 
tend tuning range of p-n junction variable capacitors, prin- 
ciple of electronic control of effective capacitor area is 
explored; two different classes of structures are described. 


Hypersensitive Voltage Variable Capaci 
Semiconductor Products v 3 n 8 Varad are bes 
dimensional voltage variable capacitor with “hypersensitivity” 
obtained by use of high-gradient, diffused, impurity distribe 
tions is described; very high Q values are possible with Nahin: 


Q values at lowest ca i i 
Ss ‘ pacitance values; fabricati 
are described. ita 


Measurement of Varactor Quality, N HOULD 
‘ eo IN ING. icro- 
wave J v 3 n 1 Jan 1960 p 40-5, Varactor can i La 


See also Electric Circuits ; Gyrators; Radar—Circuits ; Radio 
Amplifiers; Radio Capacitors—Semiconductor; Radio Equip- 
ment; Radio Filters; Radio Lines; Radio Measurements; Radio 
Measuring Instruments ; Radio Modulators; Radio Oscillators ; 
Radio Receivers; Radio Resonators; Radio Telegraph; Radio 
Telephone; Radio Transmitters; Semiconductor Devices—Di- 
ode; Signal Generators; Transistors—Circuits. 


Anode-Cathode Follower, C.H.VINCENT, D.KAINE. Elec- 
tronic Eng v 32 n 386 Apr 1960 p 242-4. Simple circuit is 
described that inverts negative pulses and enables resulting 
positive pulses to be fed into low impedance load with gain 
very close to unity; unit designed to transmit pulses of up 
to 50 v amplitude into 100 ohm load is described, 


Application of Stationary Phase Principle to Caleulati 
Radio Pulse Spectra, R.E.VAKHMAN. Radio Eng & Wlee. 
tronics v 4 n 7 1959 p 78-92. English translation of article 


indexed in Engineering Index 1959 1116 f i i 
i Elektronika July 1959. - a te eee 


Approach to Synthesis of Linear Networks throv 
Normal Coordinate Transformations Leading to tied qe 
Topological Configurations, E.A.GUILLEMIN. IRE Int Con- 
vention Ree v 8 pt 2 (Circuit Theory, Electronic Computers) 
1960 p 171-9. Method for determining parameter matrices 
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RADIO CIRCUITS—Continued 


from given impedance functions through use of normal coor- 
dinate transformations ; procedure realizes pertinent network 
by identical tree configurations in single-element-kind net- 
works having general topological structure. 


Audio Isolation Networks, H.KKORKES. Audio Eng Soe—J v 
8n 2 Apr 1960 p 132-4. Passive networks designed to transmit 
signals between certain terminal pairs (ports) but not between 
others may be termed isolation networks; desired isolation is 
obtained by providing multiple paths of transmission, so that 
signals follow undesired path cancel; audio applications of 
this principle including stereo matrixing are illustrated. 


Constant-Resistance Network, E.R.WIGAN. Electronic Eng 
v (32 n 387 May 1960 p 289-93. By simple modification, 
bridged-T network can be transformed into constant-resistance 
universal shunt, adjustable on decimal basis; 3-decade 1000 
ohm shunt has maximum shunting ratio of 11911/1.0 and is 
adjustable in steps of 0.001; between these steps continuous 
interpolation can be made. 


Current Stabilizer Has Wide Dynamic Range, D.ALLEN- 
DEN. Electronic Industries v 19 n 5 May 1960 p 87-9. Series- 
tube current stabilizer is described in which dynamics range 
is large enough to permit sudden-short-circuiting of load at 
maximum current without significant load current range of 
from 10 to 200 ma in maximum load of 6000 ohms. 


Design of Two-Way Diode Limiters, V.O.KOBAK. Telecom- 
munications n 7 1959 p_741-8. English translation of article 
eres Engineering Index 1959 p 1115 from Elektrosvyaz 

uly L 


Designing Passive and Tunnel-Diode Networks, L.WEIN- 
BERG. Elec Mfg v 66 n 2, 8 Aug 1960 p 80-7, Sept p 
116-20. Synthesis techniques for realizing prescribed frequency 
characteristics by dissipative passive networks and by am- 
plifier networks containing tunnel diodes; predistortion tech- 
niques to be applied to exact design of practical networks; 
methods of reducing number of tunnel diodes required; tech- 
niques based on uniform and nonuniform reverse predistortion, 
which may be applied to exact design of networks. 


Die Korrektur des Phasenfehlers von RC-Gliedern in der 
Umgebung ihrer Grenzfrequenz, D.GOSSEL. Archiv der Elek- 
trischen Uebertragung v 13 n 12 Dec 1959 p 525-9. Correction 
of phase distortion of RC networks in vicinity of their cutoff 
frequency; specified expression for factor by which distance 
between transmission band limit and cutoff frequency (high- 
pass or low-pass filter) or damping factor (differentiat r or 
integrator) can be reduced for optimum corrected network, 
under condition that flat basic attenuation of 6 db is tolerated. 


Die Wirkleistungsuebertragung mit linearen Vierpolen, E. 
KLAUSMANN. Archiv der Elektrischen Uebertragung v 13 n 
10 Oct 1959 p 435-42. Transfer of active power by linear 
quadripoles; conditions for transfer through arbitrary linear 
quadripole to terminating impedance; existence of quadripoles 
is demonstrated, which image right half-plane of terminating 
impedance on outside of limit circle. 


Direct Single Frequency Synthesis from Prescribed Scatter- 
ing Matrix, D.C.YOULA. IRE—Trans on Circuit Theory v 
CT-6 n 4 Dec 1959 p 340-4. Two techniques are presented for 
synthesizing for n-port (at single frequency) directly from 
its normalized scattering matrix without recourse to its as- 
sociated impedance matrix; both methods depend upon stand- 
ard matrix canonic forms. 


Dissipative Networks with Third-Order Maximally-Flat- 
Amplitude Characteristics, J.B.RUDD. AWA Tech Rev v 11 
n 1 1959 p 1-36. Analysis of dissipative low-pass networks with 
third-order maximally-flat-amplitude characteristics; change 
of frequency variable adapts results to band-pass cases; limita- 
tions of simple band-pass network, in narrow-band working, 
leads to development of network with quarter-wave couplings 
between resonators; networks with minimum insertion loss 
are derived; other aspects discussed. 


Envelope and Angle Response of Asymmetrical Narrow- 
Band Networks, J.J.HUPERT. IRE—Trans on Circuit Theory 
v CT-6 n 3 Sept 1959 p 292-5. From known constellation of 
poles and zeros of network in s-plane, approximate linearized 
transfer functions are developed that relate envelope and 
angle -response of network to amplitude modulation of forcing 
function for small signal conditions (shallow modulation) ; 
transfer functions expressed in terms of two auxiliary con- 
stellations in p-plane, where p is equivalent to complex fre- 
quency of modulation. 


Fourier Series Time Domain Approximation, D.R.ANDER- 
SON. IRE Int Convention Rec v 8 pt 2 (Circuit Theory, 
Electronic Computers) 1960 p 149-56. Method for approximating 
time-domain function corresponding to stable rational system 
function; method yields approximate Fourier series for time 
function and gives explicit estimates of error involved. 


Frequency-Independent Current Dividers, C.L.CONNER. 
Electronics v 33 n 15 Apr 8 1960 p 74, 76. Method is presented 
for making ratio of current in branch to total current inde- 
pendent of frequency; method can be extended to any number 
of parallel circuits. 


RADIO CIRCUITS—Continued 


Further Theory of Certain Continued Fraction, O.P.D. 
CUTTERIDGE. Instn Elec Engrs—Proc v 107 pt C (Mono- 
graph 367) n 12 Sept 1960 p 234-7. Extension of theory 
developed by author in connection with analysis of 2-terminal 
RC networks, relevant to problem of determining character 
of zeros of polynomial; two theorems provide tests for num- 
ber of positive zeros, real zeros and pairs of conjugate com- 
plex zeros of real polynomial; two numerical examples, one 
or which shows application of method to linear-network 

eory. 


General Class of Maximally-Flat Amplitude Response Lad- 
ders, S.DEUTSCH. IRE—Trans on Circuit Theory v CT-7 n 1 
Mar 1960 p 45-9. Elliptical Chebyshev pole array defines gen- 
eral class of applicable functions when number of poles 
approaches infinity; infinite-order pole array can be realized 
as infinite cascade of identical two-terminal ladders; two 
special cases considered: when pole array becomes linear, and 
when it becomes circular. 


Generalizations of Concept of Positive Real Function, A.H. 
ZEMANIAN. IRE—Trans on Circuit Theory v CT-6 n 4 Dec 
1959 p 874-83. Two generalizations of concept of positive real 
function are made that are applicable to transfer functions 
whose poles outnumber their zeroes by any amount; in par- 
ticular, properties of zeroes on imaginary axis are established 
and found to be analogous to corresponding properties for 
positive real functions; several tests for generalized functions 
are developed. 


Graphical Solution for Twin-T Networks, D.R.BOCAST. 
Electronics v 33 n 25 June 17 1960 p 67-8, 70. Charts nor- 
malized for frequency provide rapid solution to Twin-T net- 
work parameters; data is plotted for terminating resistance 
ratios, of 10,000%1 to 1:1. 


Hall Effect Multiplier for Use at Radio Frequencies, E. 
COHEN. Electronic Eng v 32 n 391 Sept 1960 p 558-9. Fre- 
quency limitation in practical Hall effect multiplier is not 
in Hall effect itself, but in stray capacitances and inductances 
of plate and its associated wiring; means for minimizing 
frequency limitation are described; possible uses of multiplier 
may be as suppressed carrier modulator, contactless RF po- 
tentiometer, or harmonic analyzer. 


Improving Approximation to Prescribed Time Response, 
J.D.BRULE, IRE—Trans on Circuit Theory v CT-6 n 4 Dec 
1959 p 355-61. Obtaining Laplace transform of prescribed 
impulse response, under constraint that this transform must 
be realizable rational function, is considered; solution requires 
approximations be made, and procedure is developed for im- 
proving approximations by making small changes in poles and 
residues of transfer function; effects of such changes on 
impulse response are evaluated by means of Taylor series 
expansion of impulse response. 


Investigation Into Some Aspects of Diode Quantizing Circuits, 
H.V.BELL, W.ALEXANDER. Electronic Eng v 31 n 380 
Oct 1959 p 594-8. Quantization is process in which range of 
values of wave is divided into finite number of smaller sub- 
ranges, each of which is represented by assigned value within 
sub-range; three circuits compared both theoretically and by 
measurement, results presented; possible application of these 
circuits. 


IRE Standards on Circuits: Definitions of Terms for Linear 
Passive Reciprocal Time Invariant Networks, 1960. IRE— 
Proce v 48 n 9 Sept 1960 p 1608-10. Properties of physical 
networks are frequently described in terms of idealized mathe- 
matical models for convenience of analysis; terms by which 
these mathematical concepts are expressed are defined. IRE 
standard 60 IRE 4.82. 


IRE Standards on Circuits: Definitions of Terms for Linear 
Signal Flow Graphs, 1960. IRE—Proc v 48 n 9 Sept 1960 
p 1611-12. 31 terms that have been developed in conjunction 
with signal flow graph theory are defined. IRE standard 60 
IRE 4.81. 


Linear Network Synthesis, G.C.BOWN. Electronic Technology 
vy 87 n 3 Mar 1960 p 122-6. Graphical method for approxima- 
tion problem; rational fraction approximation is obtained 
directly in terms of pole-zero locations in p-plane by process 
of successive approximation ; step-by-step procedure. 


Maximum Gain Realization of RC ladder Network, A. 
PAIGE, E.S.KUH. IRE—Trans on Circuit Theory v CT-7 n 1 
Mar 1960 p 32-40. Synthesis of voltage transfer function of 
unterminated RC ladder network; procedures achieve or ap- 
proach upper bound of realizable gain in terms of given poles 
and zeros. 


Method for Calculating Amplitude and Phase Modulation in 
Multi-Stage Frequency Multiplier, Yu.L.SVERDLOY. Radio 
Eng & Electronics vy 4 n 6 1959 p 58-69. English translation 
of article indexed in Engineering Index 1959 p 1115 from 
Radiotekhnika i Elektronika June 1959. 


Mixer Circuit Has Clean Output, H.T.McALEER. Electronic 
Industries v 19 n 10 Oct 1960 p 76-7. Design of mixer circuit 
in which both local oscillator and input signal frequencies are 
cancelled in output, leaving only beat signals or sidebands. 
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Network Realizability in Time Domain, A.H.ZEMANIAN. 
IRE—Trans on Cireuit Theory v CT-6 n 3 Sept 1959 p 288-91. 
Two network-realizability theorems on unit-impulse response 
matrix of multiterminal network developed; theorems present 
necessary and sufficient conditions which are satisfied by 
unit-impulse response matrix of certain classes of fixed, linear, 
and passive networks. 


Nonlinear Distortion Reduction by Complementary Distor- 
tion, J.R.LMACDONALD. IRE—Trans on Audio v AU-7 n 5 
Sept-Oct 1959 p 228-33. Nonlinear distortion produced in given 
circuit can be reduced by pre- or post-distorting signal applied 
to or from circuit; general results for design of circuits given, 
and mathematical results illustrated by comparing total 
harmonic distortions obtained with pre- and _ postdistortion 
corrections of increasing complexity applied to simple non- 
linear circuit. 

Non-stationary Random Processes in Linear Pulse Systems 
With Variable Parameters, G.P.TARTAKOVSKII. Radio Eng 
& Electronics v 3 n 10 1958 p 98-113. English translation of 
article indexed in Engineering Index 1959 p 1115 from Radio- 
tekhnika i Elektronika Oct 1958. 


Normalized Design of 90° Phase-Difference Networks, S.D. 
BEDROSIAN. IRE—Trans on Circuit Theory v CT-7 n 2 June 
1960 p 128-36. Concise design data are given in form of 
equations, curves, and tables that simplify synthesis of LC 
or RC all-pass networks; normalized design curves presented 
cover range of bandwidths of 2000 to 1 and permit designer 
to write response function of all-pass phase-difference networks 
with overall complexity of up to 12 real pole-zero pairs. 


Note on Zeros of Reflection and Transmission in Cascade 
of Lossless Two-Terminal-Pair Networks, D.C.FIELDER. IRE 
—Trans on Circuit Theory v CT-6 n 3 Sept 1959 p 282-7. 
Theorems and proofs pertaining to interrelations among reflec- 
tion and transmission coefficients of complete cascade and 
two-terminal-pair networks; degenerate transmission zeros 
and effects on transmission coefficients of adding various 
right-half s-plane zeros of reflection are then considered. 


O nakoplenii impul’snykh signaloy pri nestabil’nosti chastoty 
sledovaniya, M.I.FINKEL’SHTEIN. Radiotekhnika v 15 n 2 
Feb 1960 p 43-6; see also English translation in Radio Eng 
vy 15 n 2 1960 p 67-72. Storage of pulse signals characterized 
by unstable frequency; effect of instability on selection of pass 
band of frequency filters of storing device; determination of 
equivalent number of pulses characterizing gain in signal-to- 
noise ratio and permissible value of relative instability of 
frequency sequence. 


Ob odnom metode vychiskeniya korrelyatsionnoi funktsii na 
vykhode nelineinoi sistemy, I.M.TEPLYAKOV. Radiotekhnika 
v 15 n 1 Jan 1960 p 85-7; see also English translation in 
Radio Eng v 15 n 1 1960 p 47-51. Method for calculation of 
output correlation function in nonlinear system; it is shown 
that, with normal noise, correlation function can be calculated 
from output spectrum produced by only two sinusoidal oscilla- 
tions. 

Obobshchennye operatornye kharakteristiki fil’trov i modulya- 
toroy, M.Ya.KALLER. Radiotekhnika vy 15 n 2 Feb 1960 p 34- 
42; see also English translation in Radio Eng v 15 n 2 1960 
p 53-66. Generalized operational characteristics of filters and 
modulators; extension of circuit theory method to more 
complicated quadripole circuits, such as filters, delay lines 
and modulators; theory of linear operators may serve as 
mathematical model for filters and modulators. 


On Coefficients of Polynomials in Network Functions, S.L. 
HAKIMI, W.MAYEDA. IRE—Trans on Circuit Theory v CT-7 
n 1 Mar 1960 p 40-4. Relationships between missing powers of 
polynomials in network functions and network geometry; only 
two-terminal-pair networks consisting of resistances, capac- 
itances, and self-inductances considered; value in topological 
synthesis. 


On Representation of Transients by Series of Orthogonal 
Functions, H.L.ARMSTRONG. IRE—Trans on Circuit Theory 
v CT-6 n 4 Dee 1959 p 351-4. When problems involving tran- 
sients are solved by Laplace transform or equivalent methods, 
necessity of solving complicated equation in transient whose 
Laplace transform is known may be expressed directly in terms 
of combinations of exponentials. 


Opredelenie ustoichivosti skhem s poluproyodnikovymi trio- 
dami i lampami po veshchestvennoi sostavlyayushchei polyus- 
nogo immitansa, A.A.KULIKOVSKII. Elektrosvyaz v 13 n 12 
Dee 1959 p 43-51; see also English translation in Tele-com- 
munications n 12 1959 p 1368-80. Stability determination of 
transistor and tube circuits from real component of their 
terminal immittance; conditions for conversion of potential 
instability into actual instability; generalized stability margin 
coefficient; how choice of parameter matrix “and equivalent 
circuit of actual four-terminal network depends on type of 
instability inherent in network. 27 vefs. 


Optimization of Negative-Impedance Conversion Methods of 
Active RC Synthesis, I.M.HOROWITZ. IRE—Trans on Circuit 
Theory v CT-6 n 3 Sept 1959 p 296-303. Negative-impedance 
conversion methods of active RC synthesis lead to networks 
that are highly sensitive to active and passive parameters; 
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method for minimizing this sensitivity discussed; this may be 
accomplished by decomposing polynomial with real coefficients 
into differences of two polynomials with negative real zeros 
such that they have coefficients as small as possible. 


Passive Waveform Shaping Circuit, M.J.WRIGHT. Elec- 
tronic Eng v 32 n 388 June 1960 p 341-3. Using only passive 
components, sharp transitions in output voltage are obtainable, 
delayed in time with respect to input voltage; applications 
include pulse lengthening, 90° change in phase of square wave, 
combined filtering and limiting, and mark-to-space modulation 
of square wave input. 

Perekhodnye protsessy v sistemakh chastotnoi avtopodstroiki, 
ispol’zuyushchei ferrit v kachestve upravlyayushchego elementa, 
V.IL.KAGANOV. Radiotekhnika v 14 n 8 Aug 1958 p 57-62. 
Transients in frequency control system using ferrite as control 
element; analysis of transients using S.A.Chaplygin’s ap- 
proximate method for solution of nonlinear differential equa- 
tion of system; method permits evaluation of errors. 


Physical Realizability Criteria, D.C.YOULA. IRE Int Con- 
vention Rec v 8 pt 2 (Circuit Theory, Electronic Computers) 
1960 p 181-99. Linear, passive, time invariant n-ports surveyed 
from axiomatic standpoint and synthesis point of view ; method 
for synthesis of n-ports containing both positive and negative 
resistors ; several theorems concerning n-port stability. 


Problem of Phase Equalization, G.SZENTIRMAI.—IRE— 
Trans on Cireuit Theory vy CT-6 n 3 Sept 1959 p 272-7. Equali- 
zation of insertion-phase vs frequency characteristics of low 
pass filters and low pass like networks; method described for 
maximally flat equalization by minimum-pass or all-pass 
equalizers; method can be extended to nearly equal-ripple 
approximation by using Darlington’s method of Chebyshev 
polynomial series. 

Raschet dlitel’nosti frontov impul’sa v skheme fantastrona, 
G.I.PEROV. Radiotekhnika v 14 n 8 Aug 1959 p 63-70. 
Calculation of pulse front length in phantastron circuit; 
method of calculation, based on consideration of special anode 
characteristics of circuit, is directly applicable to analysis of 
transients in absence of external effects; transients in pres- 
ence of external effect, in case of rectangular pulses; choice 
of parameters for phantastron system. 


Realization of Minimum-Phase and Nonminimum-Phase Trans- 
fer Functions by RLC Ladder-Type Networks, L.STORCH. 
IRE—Trans on Circuit Theory v CT-7 n 2 June 1960 p 137-50. 
Set of “‘elementary section’”’ constructed from individual factors 
of prescribed transfer functions are introduced; rules for 
interconnection of these sections are derived from equivalent- 
network scheme which contains “‘generalized, ideal transform- 
ers,” but mutual inductance is absent altogether from syn- 
thesized networks. 


Reseni nekterych uloh ve fazove rovine, J-HLAVKA,. Elek- 
trotechnicky Obzor v 48 n 12 Dee 1959 p 630-4. Solution of 
some problems in phase plane; analysis of phase trajectories 
of transient phenomena in oscillation circuit involving unit 
step voltage or unit pulses; procedure for graphical determin- 
ation of transient phenomena at arbitrary course of input 
signal. English summary. 


Resultant Asymmetry of Almost Balanced Object Connected 
in Parallel With Balancing Choke, B.L.BURDO. Telecommuni- 
eations n 7 1959 p 759-65. English translation of article 
indexed in Engineering Index 1959 p 1116 from Elektrosvyaz 
July 1959. 


Reti a scale con funzione di Cebiscef, M.TRINCHIERI. Alta 
Frequenza v 28 n 5-6 Oct-Dec 1959 p 541-78. Ladder networks 
with Chebyshev transmission function ; networks without poles 
are examined which perform Chebyshev transmission function 
between generator and Joad in three hypothesis: generator with 
finite internal resistance, ideal current generator, and ideal 
voltage generator; it is possible for n element network to 
examine mutual relationship between capacity or inductance; 
tables are reproduced by which calculations are greatly re- 
duced. (English abstract). 


Reti_equivalenti di multipoli generici, G.BIORCI, L.PIG- 
LIONE. Alta Frequenza v 28 n 5-6 Oct-Dec 1959 p 528-40. 
Equivalent circuits of generic multi-terminal systems; non- 
reciprocal passive system with four terminals ean be realized 
by equivalent circuit (as far as external behavior is concerned) 
which contains only one ninreciprocal 3-terminal element: 
method to realize equivalent circuit with minimum number of 
nonreciprocal 3-terminal elements is given. (English abstract). 


Ring-type Transmission-Line Networks, G.J.PHILLIPS. Elec- 
tronic Technology v 87 n 4 Apr 1960 p 150-5, Theory is devel- 
oped that permits relating filter networks employing closed 
rings of transmission line or waveguide to lumped-impedance 
networks; not only does this provide method for analyzing 
known arrangements, but also permits designing new arrange- 
ments based on given lumped-impedance networks ; illustrative 
examples. 


Skhemy zameshcheniya ferritovogo serdechnika y_ shirokoi 
polose chastot, Yu.P.MEL’NIKOV. Radiotekhnika v 14 n 12 
Dec 1959 p 58-68; see also English translation in Radio Eng 
v 14 n 12 1959 p 80-94. Replacement circuits for ferrite core 
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in wide frequency band, parameters of which are connected 
with frequency characteristics of material; simple formulas 
for determination of these parameters. 


Spectral Analysis of Process of Randomly Delayed Pulses, 
M.V.JOHNS, Jr. IRE—Trans on Information Theory v IT-6 
n 4 Sept 1960 p 440-4. Formulas are obtained for covariance 
and steady state spectral distribution functions of process 
consisting of sequence of pulse separated by random time 
delays ; method is applicable to analysis of asynchronous 
multiplexing systems. 


_ Struktura matrits i svoistva chetyrekhpolyusnikoy iz reak- 
tivnykh elementov, L.R.YAVICH. Radiotekhnika i Blektronika 
Vv A n 11 Noy 1959 p 1797-1800. Structure of matrices and prop- 
erties of four-terminal networks consisting of reactive ele- 
ments; general case of nonreversible quadripole; it is shown 
how reversible network with certain characteristics can be 
derived from it, using ideal power transformation. 


Subharmonie Oscillations of Order One Half, C.HAYASHI, 
Y.NISHIKAWA, M.ABE. IRE—Trans on Circuit Theory v 
CT-7 n 2 June 1960 p 102-11. Oscillations whose fundamental 
frequency is one half that of applied force are considered; 
steady-state solutions are first sought for various combinations 
of system parameters, and their stability is investigated; 
a ree state of oscillations is then discussed by phase-plane 
method. 


Svoistva volnovykh matrits 2(P-+1)-polyusnika, P.A.SILIN. 
Radiotekhnika i Elektronika v 4 n 10 Oct 1959 p 1628-31; see 
also English translation in Radio Eng & Electronics v 4 n 
10 1959 p 92-8. Matrix properties of 2(P+1) terminal net- 
work determined by its reversibility, horizontal and circular 
symmetry, and absence of losses and reactivity; characteristics 
of ues matrix of scattering due to circular symmetry of net- 
work. 


Synthesis Techniques for Gain-Bandwidth Optimization in 
Passive Transducers, H.J.CARLIN. IRE—Proc v 48 n 10 Oct 
1960 p 1705-14. Approximating technique for realizing design 
of broad-band equalizers and matching networks which ap- 
proach optimum gain bandwidth performance is described; 
all load dependence is removed from specifications as initial 
step in synthesis; examples of one-port and two-port equalizer 
network designs utilizing this technique are given. 


Teoria powstawania drugiej subharmonicznej w obwodzie 
rezonansowym o pojemnosci nieliniowej, P.SZULKIN. Archi- 
wum Elektrotechniki v 9 n 1 1960 p 3-16. Origination of sec- 
ond subharmonic in resonance circuit with nonlinear capac- 
itance which is based on quadratic dependence between voltage 
and electric charge; results obtained by Poincaré method and 
method of successive approximation are identical, if excitation 
frequency is double of self-frequency of circuit; in other 
cases they result in certain discrepancy; advantages of Lya- 
pounov’s method. (English abstract). 


Transfer Function Synthesis of Active RC Networks, E.S. 
KUH. IRE Int Convention Rec v 8 pt 2 (Circuit Theory, Elec- 
tronic Computers) 1960 p 134-8. General method to synthesize 
voltage transfer functions with complex poles and zeros using 
RC elements and practical transistor amplifier ; method allows 
specified source and load resistances; overall network has 
common ground and is economical in terms of number of 
elements. 


Transient Conditions in A.F.C. System with Diode-Phantas- 
tron Control Circuit, Caused by Signal Frequency Change, 
M.V.ZEROVA. Telecommunications n 11 1958 p 1141-54 (Eng- 
lish translation of Elektrosvyaz). Fundamental equation of 
transient conditions where sudden changes of signal frequency 
occur; examination of scheme of unilateral approach to stable 
condition and of operating condition with overshoot; depend- 
ence of rate of alignment and amount of over-lagging on 
parameters of system. 


Transient Processes in Long Uniform Line With Non-Linear 
Resistive Load, V.G.KARPOV. Radio Eng v 14 n 5 1959 p 
45-57. Inglish translation of article indexed in Engineering 
Index 1959 p 1115 from Radiotekhnika May 1959. 


Two-Terminal RC Networks and Theoretically Related 
Topies, O.P.D.CUTTERIDGE. Inst Elec Engrs—Proc 107 pt C 
(Monograph n 374) n 12 Sept 1960 p 275-82. Properties of prin- 
cipal minors of successive orders of nodal determinant of 
lumped linear RC network, with particular reference to ques- 
tion of multiple zeros of various minors; study of certain con- 
tinued-fraction expansions which is shown to be of particular 
use in connection with 2-terminal RC networks, stability, and 
related problems. 


Ultralinear Cathode Follower, P.L.READ. Rev Sci Instru- 
ments v 31 n 9 Sept 1960 p 979-82. Modified cathode follower 
circuit, to show that, in principle, harmonic distortion may 
be made arbitrarily small, and at same time voltage gain may 
be made arbitrarily close to unity; modification is applied 
to White cathode follower where increase in linearity and 
gain is accompanied by decrease in output impedance; realiza- 
tion of follower which has measured intermodulation distortion 
of 2x10-°%, calculated voltage gain of (1-10-*), and calculated 
output impedance of 2x10-° ohms. 


Umnozhenie napryrazhenii s pomoshch’yu datchikov Kholla, 
V.V.KOBZAR. Elektrosvyaz v 14 n 3 Mar 1960 p 9-16; see also 
English translation in Telecommunications n 3 1960 p 253-64. 
Multiplication of voltages by means of Hall pick-up; pos- 
sibilities of obtaining linear multiplication; usefulness and 
pecularities of construction of multipliers of two voltages with 
semiconducting apparatus making use of Hall effect. 


Voprosy shirokopolosnogo soglasovaniya nekotorykh tipov 
kompleksnykh soprotivlenii na SVCh, A.L.FEL’DSHTEIN, 
L.R.YAVICH. Radiotekhnika i Elektronika v 4 n 12 Dec 1959 p 
2031-9. Broadband matching of some types of complex VHF 
impedances; simplified method is based on use of theory of 
Chebyshev band filters; scheme of calculation and design of 
compensating network. 


Analysis. See also Radio Cireuits—Frequency Converters. 


Analiz slozhnykh elektronnykh skhem, L.Ya.NAGORNYI, 
V.P.SIGORSKII. Radiotekhnika v 14 n 12 Dee 1959 p 28-37; 
see also English translation in Radio Eng yv 14 n 12 1959 p 
87-50. Analysis of complex electronic circuits; formulas for 
analysis of circuits using node voltage and contour current; 
methods for basic magnitudes of equivalent four-terminal net- 
work to which most circuits can be reduced. 


Analysis of Active Networks by Admittance Matrices, M.N. 
SRIKANTASWAMY, K.K.NAIR. Instn Telecommunication 
Engrs—J v 5 n 4 Sept 1959 p 186-93. Concept of indefinite ad- 
mittance matrix as defined by Shekel is introduced; matrices 
are then derived for vacuum tubes and transistors; how one 
can derive admittance matrices of various tube and transistor 
configurations from their respective indefinite admittance 
matrices. 


Application of Sampling Function to Cireuit Analysis of 
Modulators and Demodulators Using Diodes, ALFELLER. RCA 
Rev v 21 n 1 Mar 1960 p 130-41. Sampling wave has been 
used to analyze ideal switching circuits and switching modula- 
tor circuits ; extension is made of this concept to circuits such 
as frequency converters and mixers where finite values of for- 
ward and reverse resistances of diodes are taken into con- 
sideration. 


Der Wirkwiderstand von Dipolen endlicher Laenge und 
Dicke, K.FRAENZ, E.HENZE. Archiv der Elektrischen Ueber- 
tragung v 13 n 10 Oct 1959 p 429-34. Impedance of dipoles of 
finite length and thickness; calculation of real part of im- 
pedance of dipole family whose lengths are larger than given 
wavelength and less than 3/2 of this wavelength; apart from 
ordinary integrations only ordinary first-order differential 
equation determining shape of dipole bodies must be solved 
for this calculation. 


Graphical Solutions for Networks, Transistors and Transi- 
tron Oscillator Design, V.MALOLEPSZY. IRE—Can Conven- 
tion Ree 1958 p 585-92. Graphical methods of analysis and 
design of electronic circuits offer advantages where analytical 
methods are complex; examples for design of phase sensitive 
compensating network for computing elements, transistor 
oscillator in transistorized d-c converter, and _ transitron 
oscillator and flip-flop circuits. 


Optimum Formula for Gain of Flow Graph or Simple Deriva- 
tion of Coates Formula, C.A.DESOER. [RE—Pyroe v 48 n 5 
May 1960 p 883-9. Starting from definition of determinant 
and using some of its elementary properties, independent 
derivation of optimum formula for gain of flow graph is 
presented. 


Path Matrix and its Realizability, O.WING, W.H.KIM. IRE 
—Trans on Circuit Theory v CT-6 n 3 Sept 1959 p 267-72. 
Fundamental properties of path matrix of graph discussed ; 
they include relation between path matrix and incidence 
matrix, rank of path matrix, relations between paths and 
cut sets, and relations between paths and circuits; necessary 
conditions are given for realizability of matrix as path matrix 
of graph. 


Primenenie metoda Chaplygina dlya resheniya nekotorykh 
nelineinykh zadach radiotekhniki, V.L.KAGANOV. Radiotekh- 
nika i Elektronika v 4 n 12 Dee 1959 p 1990-2. Application of 
Chaplygin’s method to solution of some nonlinear problems 
in radio engineering; advisability of using this method for 
solution of dynamic equations of systems containing non- 
linear inertialess elements ; example of transients in automatic 
frequeney control. 


Simplified Method for Harmonie Analysis, E.T.SOHLBERG. 
Electronics v 32 n 51 Dec 18 1959 p 84, 86. Harmonic analysis 
of complex wave can be simplified by use of form presented ; 
amplitude and phase of fundamental, second and _ third 
harmonics, and baseline location can be determined; analysis 
can be extended to fourth, fifth, and sixth harmonics. 


Zur Theorie der Realisierung linearer Vierpolschaltungen 
mit vorgeschriebener Betriebsuebertragungsfunktion bei Vor- 
handensein von Verlustschaltelementen, N.T.MING. MHoch- 
frequenztechnik u Elektroakustik v 68 n 6 Jan 1960 p 190-3. 
Theory of realization of linear four-pole networks with given 
transfer function, in presence of circuit elements with losses ; 
formulas; example of application of theory to RC quadripole. 
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Delay. See also Radio Filters. 


Analysis and Design of Transistor Linear-Delay Circuit, 
R.P.NANAVATI. AIEE—Trans vy 78 pt 1 (Communication & 
Electronics) n 45 Nov 1959 p 577-80. Analysis of emitter- 
coupled linear time delay circuit and systematic design proce- 
dure with practical set of specifications; range of ratio of 
maximum to minimum pulse width as high as several hundred 
was obtained; ratio in excess of 30 was obtained with devia- 
tion from linearity of less than 8%; stages of this circuit 
were successfully operated in cascade. Paper 59-563. 


Anisotropic Properties of Corrugated Delay Structure, L.S. 
BENENSON. Radio Eng & Electronics v 4 n 3 1959 p 232-6. 
English translation of article indexed in Engineering Index 
1959 p 1109 from Radiotekhnika i Elektronika Mar 1959. 


Effect of Electrical and Mechanical Terminating Resistances 
on Loss and Bandwidth According to Conventional Equivalent 
Circuit of Piezoelectric Transducer, R.N.THURSTON. IRE 
Nat Convention Ree v 7 pt 6 (Component Parts, etc) 1959 p 
260-78; see also IRE—Tyrans on Ultrasonic Eng v UE-7 n 1 
Feb 1960 p 16-25, Analysis of transducer loss and _ band- 
width as function of mechanical and electrical terminations ; 
for case of tuning with shunt coil, curves are given for deter- 
mining loss and bandwidth corresponding to any pair of termi- 
nations; case of series tuning inductor is treated by making 
use of approximate correspondence with shunt case; results to 
be expected without tuning inductor are also indicated. 


“Interleaved Combs’? Type of Delay System for Travelling 
Wave Amplifiers, A.M.BELYANTSEV, A.V.GAPONOV, E.V. 
ZAGRODSKII. Radio Eng & Electronics v 4 n 38 1959 p 215-31. 
English translation of article indexed in Engineering Index 
1959 p 1118 from Radiotekhnika i Elektronika Mar 1959. 


Lumped Parameter Delay Line, V.F.GOLYSHKO, D.A.SIL- 
VINSKAYA. Telecommunications n 11 1958 p 1205-14 (English 
translation of Elektrosvyaz). Method for designing delay lines 
according to given irregularity of group propagation time; 
most economical circuit of delay line section is proposed, 
parameters of which are found by starting from best approxi- 
mation of group propagation time to constant in given 
interval. 


Measuring Characteristics of Present-Day Ultrasonic Delay 
Lines, J.J.G.McCUE, M.AXELBANK. IRE Nat Convention 
Rec v 7 pt 6 (Component Parts, etc) 1959 p 279-89. Test 
equipment is described, which measures attenuation and 
spurious responses over range 10 to 80 Mc; key parts are 
pulser, frequency converter, and 5 Me amplifier and detector ; 
equipment will handle transducer capacitances of 1000 puf or 
more, and will measure spurious responses 80 db below output 
of representative 1000-us delay line. 


New Linear Delay Circuit Based on Emitter-Coupled Multi- 
vibrator, R.C.BOWES. Instn Elec Engrs—Proe vy 106 Pt B 
Supp n 16 May 1959 p 798-800. In simple, free running, tran- 
sistorized multivibrator, changes in ambient temperature and 
supply voltages have only second-order effect and changes of 
oscillation frequency can be calculated to within 144%; basic 
multivibrator, with additional circuits, can be changed into 
monostable trigger circuit, in which delay time is linearly re- 
lated to resistance; multivibrator can also be synchronized 
to train of input pulses and used as fixed frequency divider. 
Paper 2951E. 


On Analysis of Dispersion of Single-Stage Stub Delay-Sys- 
tems, V.M.DASHENKOV. Radio Eng & Electronics v 4 n 4 
1959 p 126-42. English translation of article indexed in En- 
gineering Index 1959 p 1117 from Radiotekhnika i Elektronika 
Apr 1959. 


On Consideration of Space-Charge Field in Calculating 
Propagation Constants in Slow-wave Systems in Presence of 
an Electron Beam Using Lorentz Lemma, L.N.LOSHAKOV. 
Radio Eng & Electronics v 4 n 4 1959 p 184-93. English trans- 
lation of article indexed in Engineering Index 1959 p 1117 
from Radiotekhnika i Elektronika Apr 1959. 


Osnovy teorii spiral’noi linii zaderzhki, Ya.D.SHIRMAN, 
Z.A.VAINORIS, Radiotekhnika i Elektronika v 4 n 9 Sept 
1959 p 1485-92; see also English translation in Radio Eng 
& Electronics v 4 n 9 1959 p 111-23. Fundamentals of helical 
delay line theory; dispersion equation of high delay line con- 
sisting of two coaxial anisotropic conduction cylinders separat- 
ing isotropic dielectric media with different parameters; 
equivalence of spherical and plane lines, under condition of 
certain relationships between cross section dimensions. 


Properties of Symmetrical Delay System With Three Chan- 
nels, L.N.DERYUGIN, N.B.TRUNOVA. Radio Eng v 14 n 
3 1959 p 37-51. English translation of article indexed in En- 
gineering Index 1959 p 1118 from Radiotekhnika Mar 1959. 


Sistema anizotropno-provodyashchikh ploskostei kak prostei- 
shaya model linii zaderzhki s raspredelennymi parametrami, 
Ya.D.SHIRMAN, Z.A.VAINORIS. Radiotekhnika i Elektro- 
nika v 4n 8 Aug 1959 p 1368-76; see also English translation 
in Radio Eng & Electronics v 4 n 8 1959 p 204-16. System of 
anisotropic conductive planes as simplest model of delay line 
with distributed parameters, 
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Space Beats of Noise Waves in Coupled Delay Lines, M.E. 
GERTSENSHTEIN. Radio Eng & Electronics WA 38n 10 1958 p 
46-61. English translation of article indexed in Engineering 
Index 1959 p 1118 from Radiotekhnika i Elektronika Oct 
1958. 

Thickness-Shear Mode BeTiOs Ceramic Transducers for Ul- 
trasonic Delay Lines, J.E.MAY, Jr. IRE Nat Convention Rec 
v 7 pt 6 (Component Parts, etc) 1959 p 241-51; see also IRE— 
Trans on Ultrasonic Eng v UE-7 n 1 Feb 1960 p 7-12. Proper- 
ties of thickness shear mode BaTiOs ceramic transducers as 
applied to ultrasonic delay lines were investigated ; method 
of fabricating these transducers has been developed which 
allows bonding to delay line by conventional soldering tech- 
niques; compared with thickness extensional mode transducers 
shear mode transducers have higher dielectric constant, lower 
resistance and lower capacitance ratio. 

Ueber eine Impulsverzoegerungseinrichtung, A.KARAMIN- 
KOV. Hochfrequenztechnik u Elektroakustik v 68 n 2 July 
1959 p 42-9. Pulse delay device; input pulses of 1/T scan- 
ning frequency are first transformed into sinusoidal 
oscillations by oscillator of same frequency; these _oscil- 
lations are applied to RC phase shift circuit accomplishing 
delay; resulting sinusoidal voltage is directed to pulse shaper 
for obtaining output pulses. 


Demodulators. Demodulators for Linear Differential Transform- 


ers, J.LIPSHUTZ, M.ARONOW. Electronics v 33 n 23 June 3 
1960 p 92, 94. Linear variable differential transformer ac- 
curately converts force, weight, pressure, and acceleration 
measurements to a-c output voltage; various d-c rectification 
techniques are described. 


Discriminators. See also Radio Receivers—Frequency Modula- 


tion. 


Analiz sryva slezheniya v sistemakh avtomaticheskogo regu- 
lirovaniya pod vliyaniem fluktuatsionnoi pomekhi, I.A.BOL’- 
SHAKOV. Avtomatika i Telemekhanika v 20 n 12 Dee 1959 
p 1611-22; see also English translation in Automation & Re- 
mote Control v 20 n 12 1959 p 1566-76. Analysis of tracking 
failure in automatic control systems in presence of fluctuat- 
ing noise; method for solving boundary failures; formulas for 
absence of failures in system with smoothing circuit in form 
of integrator; results are used in analysis of noise stability 
of automatic frequency control system of receiver of con- 
tinuous signals, 


Effect of Periodic Inteference on Discriminator and Auto- 
matic Frequency Tuning System, A.P.BELKIN. Telecommuni- 
cations n 10 1958 p 1038-45 (English translation of Elek- 
trosvyaz). Passage of signal and periodic interference through 
discriminator; formula for constant component of discrimina- 
tor output voltage; influence of periodic interference on char- 
acteristic of discriminator on untuned circuits; graphic method 
of calculating dynamic characteristic of automatic frequency 
tuning system under effect of signal and periodic interference. 


High-Performance 100 KC/S Amplifier and Discriminator, 
J.WILLIS, C.C.RICHARDSON. Instn Elec Engrs—Proe v 106 
Pt B Supp n 16 May 1959 p 780-8. Amplifier and discriminator 
described are component parts of completely transistorized 
frequency-lock loop; each is contained in compact potted 
block; amplifier uses printed circuits and has excellent a.g.c. 
performance; discriminator is unusual in combining crystal 
contre with linear response over wide bandwidth. Paper 
9 ‘ 


Noise Elimination by Pulse-Signal Time-Discrimination, 
B.N.MITYASHEV,. Radio Eng & Electronics v 4 n 4 1959 p 
111-25. English translation of article indexed in Engineering 
Andee 1959 p 1118 from Radiotekhnika i Elektronika Apr 

od. 


O pomekhoustoichivosti odnogo sposoba opredeleniya vremen- 
nogo polozheniya impul’sov, B.N.MITYASHEV. Radiotekhnika 
i Elektronika v 4 n 11 Noy 1959 p 1765-78. Noise resistance 
of one method for detection of pulse time position; noise re- 
sistance of time discriminator in which pulse signal is trans- 
mitted through limiting cascade, modulated according to 
linear law, and finally integrated. 


Embedded. See Radio Equipment—Embedded. 
Feedback. See also Radio Amplifiers—Feedback; Radio Circuits 


—Transistor. 


Application of Delayed Weedback in Electronic Circuits, 
Z.NARAY. Brit J Applied Physics v 10 n 9 Sept 1959 p 400-3. 
By use of suitable delayed feedback (d.f.b.) from output 
terminals of four- (or two-) pole network to input, great 
variety of different signals can be generated, shape of which 
is determined by characteristics of four- (or two-) pole net- 
work, d.f.b. loop, under certain conditions, by shape and dura- 
tion of trigger signal which is needed to set d.f.b. system in 
operation ; two simple applications of delayed feedback in elec- 
tronic circuits given. 


Linear Theory of Delayed Feedback, M.MATSUBARA. Inst 
Elec Engrs Japan—J vy 79 n 852- Sept 1959 p 1151-9. Develop- 
ment, of concept of delayed feedback, fundamental theory, 
and its use in automatic control and in radio circuits ; expres- 
sion for transfer function of delayed feedback circuit; clarifi- 
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cation of root-locus, stability, frequency response and transient 
response for general case; reclassification of delayed feedback ; 
redefinition of ‘contrary mode-frequency.” (In Japanese with 
English abstract). 


RC Constant-Argument Driving-Point Admittances R.MOR- 
RISON. IRE—Trans on Circuit Theory v CT-6 n 8 Sept 1959 
p 310-17. Type of RC network whose emittance is characterized 
by nearly constant argument over extended frequency range; 
networks are important in shaping phase character of forward 
gain in feedback systems; approximate equations presented for 
general case along with curves. 

See Radio Filters. 
See also Radio Oscillators. 


Analiz skhem kratkogo preobrazovaniya chastoty s impul’- 
snofazovym detektorom, Yu. V.BELOTSVETOV, B.P.TE- 
RENT’EV, Elektrosvyaz v 18 n 9 Sept 1959 p 35-42; see also 
English translation in Telecommunications n 9 1959 p 972-84. 
Analysis of multiple frequency conversion by means of pulse- 
phase detector ; formulas for calculation of dependence of lock- 
ing on parameters of integrating and proportionally integrat- 
ing filter; expressions for determining stability of system; 
experimental data. 


Aperiodischer Frequenzteiler mit variablen Teilerverhaeltnis- 
sen, K.H.von KLITZING, J.NITSCHKE. Zeit fuer Instrumen- 
tenkunde vy 68 n 2 Feb 1960 p 39-42. Aperiodic frequency 
divider with variable proportioning; use of small decadic 
glow gap counter tubes in equipment allowing division of 
frequencies in large range of variable proportions. 


Delitel nizkikh chastot, V.S.ANDREEV, E.M.SOSHNIKOV. 
Elektrosvyaz v 14 n 2 Feb 1960 p 32-7; see also English trans- 
lation in Telecommunications n 2 1960 p 163-72. Divider for 
low frequencies; construction, principles, and fundamental 
characteristics of divider for stable division of frequency by 
10 or more, with switch in feedback circuit; selective RC am- 
plifier is used with double T-form bridge as selective element. 


Effect of Frequency-Modulated Oscillations on Frequency 
Divider, D.P.MARTYNENKO, Telecommunications n 2 Feb 
1959 p 119-27. English translation of article indexed in 
Engineering Index 1959 p 1119 from Elektrosvyaz Feb 1959. 


Electronic Frequency Converters for Precision Measurements, 
V.K.POTEKHIN. Measurement Techniques (Translation of 
Izmeritel’naya Tekhnika) n 2 Feb 1959 p 184-7. Features of 
converter making possible division of frequency into arbitrary 
integral number not exceeding certain value chosen from con- 
siderations of time stability and of divider, multiplication 
of frequency by arbitrary integral number not exceeding value 
determined by quality of filter of multiplier, and shifting of 
frequencies so that one frequency does not exceed other by 
more than certain number of times as depending on quality of 
separating filter. 

Frequency Conversion in Reflex Klystrons, E.N.BAZAROV, 
M.E.ZHABOTINSKII. Radio Eng & Electronics v 4 n 2 
1959 p 1383-45. English translation of article indexed in En- 
gineering Index 1959 p 1118 from Radiotekhnika i Elektronika 
Feb 1959. 

Frequency Divider with Direct Locking, T.S.FEDOSOVA, 
K.A.SAMOILA. Radio Eng & Electronics v 4 n 1 1959 p 67- 
85. English translation of article indexed in Engineering 
Index 1959 p 1118 from Radiotekhnika i Elektronika Jan 
1959. 

Frequency Dividers Using Ferrites and Semiconductor Tri- 
odes, L.A.CHINENKOV, E.A.DEMIN. Telecommunications n 
6 1959 p 578-86. English translation of article indexed in 
Engineering Index 1959 p 1118 from Elektrosvyaz June 1959. 


Frequency Division System Using Pulse-Phase Detector, I.V. 
BELOTSVETOV, B.P.TERENT’EV. Telecommunications n 
1959 p 597-604. English translation of article indexed in En- 
gineering Index 1959 p 1118 from Elektrosvyaz June 1959. 


Frequency Multiplication and Division by Semiconductor 
Diodes at Microwave Frequencies, D.LLEENOV, A.UHLIR, Jr. 
Semiconductor Products v 2 n 10 Oct 1959 p 25-8. Semiconduc- 
tor diodes may be used to generate significant amounts of 
power at microwave and millimeter wave frequencies; p-n 
junction nonlinear capacitor diode is described that is more 
efficient harmonic generator than point-contact diode; examples 
of harmonic generation yields obtained with nonlinear capac- 
jtance diodes illustrate this superiority. 


Frequency Multiplication with Nonlinear Capacitors—Cir- 
cuit Analysis, D.B.LEESON, S.WEINREB. IRE—Proc v 47 n 
12 Dec 1959 p 2076-84. Impedance levels, power capabilities, 
efficiencies of frequency multipliers of any order analyzed in 
terms of characteristics of nonlinear element and associated 
linear network; formulas derived for optimum power capabili- 
ties and efficiency for given circuit and harmonic ; procedure 
also applicable to frequency dividers and to multipliers using 
nonlinear inductance. 


Issledovanie dvukhtaktnogo delitelya chastoty, S.LEVTYA- 
NOV, B.A.SNEDKOV. Elektrosvyaz v 14n1 Jan 1960 p 11-22; 
see also English translation in Telecommunications n 1 1960 p 
14-31. Investigation of push-pull frequency divider circuit 
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based upon pentodes, and external drive being fed to suppres- 
sor grids; circuit is calculated for repeated divisions n = 2 — 5 
using lumped linear approximation of characteristics of anode 
and grid currents; grid self-bias is taken into account. 


Low-Noise Tunnel-Diode Down Converter Having Conversion 
Gain, K.K.N.CHANG, G.H.HEILMEIER, H.J.PRAGER. IRE 
—Proe v 48 n 5 May 1960 p 854-8. Experimental UHF circuit 
converting from signal frequency of 210 Me to intermediate 
frequency of 30 Me is used to illustrate feasibility of using 
tunnel diode in down converter; conversion power gain of 22 
db with less than 3 db noise is achieved with gallium arsenide 
diodes ; circuit analysis. 


Ob usilitel’nykh parametrakh pereobrazovatelya chastoty na 
poluprovodnikovom triode, D.N.SHAPIRO, M.E.MOVSHO- 
VICH. Elektrosvyaz v 14 n 2 Feb 1960 p 38-44; see also Eng- 
lish translation in Telecommunications n 2 1960 p 1738-81. 
Amplifying parameters of transistorized frequency converter; 
method, by which amplification coefficient can be calculated 
in same way as cascade of constant frequency amplifier; rec- 
ommendations pertaining to choice of circuit. 

Simple Sine Wave Frequency Divider, R.R.SNIDER. Elec- 
tronic Equipment Eng v 8 n 10 Oct 1960 p 77-8. Single tran- 
sistor circuit gives accurate frequency division with constant 
phase shift; circuit is self-starting and not critically dependent 
on transistor characteristics; schematic is given for typical 
application dividing from 100 ke to 20 ke. 

Stabilized Locked-Oscillator Frequency Divider, P.R.SCOTT, 
Jr. IRE—Proc v 48 n 2 Feb 1960 p 192-206. Oscillator de- 
scribed that combines characteristics of sinusoidal and relaxa- 
tion oscillators to provide high degree of frequency stability 
while allowing sufficient tendency for synchronization; analyti- 
cal results are obtained in graphical form which may be used 
as design procedure for stabilized frequency dividers. 

Transistor Blocking Oscillator Frequency Divider, F.BUT- 
LER. Electronic Eng v 31 n 380 Oct 1959 p 611-12. Frequency 
divider described includes ‘‘staircase’’ waveform generator that 
produces multiple step waveform in which all voltage in- 
crements are equal in amplitude; after prescribed number of 
steps, output is used to trigger blocking oscillator which gives 
recurrent pulse output at fixed submultiple of input step fre- 
quency. 

Umnozhenie chastoty s bol’shoi kratnost’yu pri pomoshchi 
otrazhatel’nogo klistrona, E.LN.BAZAROV, M.E. ZHABOTIN- 
SKII, E.I.SVERCHKOV. Radiotekhnika vy 15 n 2 Feb 1960 p 
75-9; see also English translation in Radio Eng v 15 n 2 
1960 p 117-23. High order frequency multiplication by means 
of reflex klystron; theoretical background of experimentally 
verified possibility of such multiplication when input signal is 
introduced into gap between refiector and resonator; multipli- 
eation by factor of over 30 was obtained for heterodyning 
3-cm band. 

Wideband Frequency Dividers with Switching Device in 
Feedback Circuit, V.S.ANDREEV, M.Z.TSHITLIN. Telecom- 
munications n 4 1959 p 380-96. English translation of article 
indexed in Engineering Index 1959 p 1118 from Elektrosvyaz 
Apr 1959. 

Frequency Modulation. K raschetu perekhodnykh protsessov pri 
chastotnoi modulyatsii, D.E.BAKMAN. Radiotekhnika i Elek- 
tronika v 4 n 10 Oct 1959 p 1617-27; see also English transla- 
tion in Radio Eng & Electronics vy 4 n 10 1959 p 73-91. Tran- 
sient calculation during frequency modulation; asymptotic 
method based on principle of stationary phase; general rela- 
tions for wide-band and narrow-band circuits. 


Microwave. See also Radio Circuits—Switching; Radio Filters 
—Microwave. 

Reaktanzschaltungen aus elektromagnetisch gekoppelten 
Leitungen in der Dezimeterwellentechnik, O.GOLD. Nachrich- 
tentechnische Zeit v 13 n 1 Jan 1960 p 15-23. Decimetric wave 
reactance circuits consisting of electromagnetically coupled 
transmission lines; general cascade circuit equations derived 
from transmission line equations for coupled lossless 3-con- 
ductor system; how certain types of network can be used to 
produce bandpass filters, bandstop filters, and frequency 
branching networks; relationship between coupling factors 
and cross-sectional dimensions of line system. 27 refs. 

Smeshenie sverkhvysokikh chastot pri pomoshchi ferritov, 
A.L.MIKAELYAN, V.Ya.ANTON’YANTS. Radiotekhnika i 
Blektronika v 5 n 1 Jan 1960 p 90-104; see also English trans- 
lation in Radio Eng & Electronics v 5 n 1 1960 p 128-49. Mix- 
ing of very high frequencies by means of ferrites ; effect of 
electromagnetic oscillations at two nearby frequencies on small 
premagnetized ferrite sample; calculation of amplitude in load 
circuit at difference frequency, equal to 30 Me and results of 
measurement of this quantity for monocrystalline and polycrys- 
talline ferrite spheres; conversion losses. 

Noise. See also Electron Tubes—Noise; Radio Circuits—Delay ; 
Radio Circuits—Discriminators. 

Amplitude Distribution of Shot Noise, E.N.GILBERT, H.O. 
POLLAK. Bell System Tech J v 39 n 2 Mar 1960 p 333-50. 
Shot noise, I(t), is superposition of impulses occurring at 
random Poisson distributed times; in simplest case, if im- 
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pulses all have same shape F(t), then I(t) =Sigmai F(t — 
ti); distribution function Q(I) = Pr multiplied by I(t) equal 
to or less than I is studied; one result is integral equation for 
Q(1). 

Correlation Detection of Signals Perturbed by Randon Chan- 
nel, T.KAILATH. IRE—Trans on Information Theory v IT-6 
n 3 June 1960 p 361-6. It is shown that concept of correla- 
tion detection of deterministic signals in additive Gaussian 
noise can be extended in natural manner to detection of 
signals that are transmitted through ‘“Gaussian’’” random 
channel besides being corrupted by additive Gaussian noise; 
such situations are typical in communication over scatter- 
multipath channels. 

Detecting Signals by Polarity Coincidence, B.M.ROSEN- 
HECK. Electronics vy 33 n 5 Jan 29 1960 p 67-9. Weak low- 
frequency signals in high noise background can be detected 
by polarity coincidence multiplier described; output indicates 
presence and phase shift of signals received at dual inputs; 
device may also be used as phasemeter or infinitely clipped 
correlator. 

Digital Measurement of Axis-Crossing Intervals, A.J.RAI- 
NAL. Electronics vy 33 n 23 June 3 1960 p 88-91. Instrument 
is described that produces digital output useful in studying 
statistical distribution of time intervals between axis crossings 
of random process; inherent stability of digital system permits 
measurements to be made over periods of hours or even days. 

Noise Temperature in Passive Circuits, H.H.GRIMM. Micro- 
wave J v 3 n 2 Feb 1960 p 52-4. Three useful noise tempera- 
ture expressions associated with passive components are dis- 
cussed and their interrelations derived; particular reference 
is made to noise sources preceding first low-noise amplifier 
in microwave receiving systems. 

On Interference Protection of Simplex System for Trans- 
mitting Binary Signals With Phase Difference Manipulation, 
N.B.BOBROV. Telecommunications n 3 1959 p 256-62. English 
translation of article indexed in Engineering Index 1959 p 1119 
from Elektrosvyaz Mar 1959. 


Optimum Coincidence Procedures for Detecting Weak Sig- 
nals in Noise, J.CAPON. IRE Int Convention Rec v 8 pt 4 
(Automatic Control, Information Theory) 1960 p 154-66. If 
signal is weak compared to noise, then direct analytic method 
can be used to determine optimum coincidence detector; meth- 
od based on concept of asymptotic relative efficiency introduced 
by Pitman; procedure is compared to optimum Neyman-Pear- 
son detector. 

Optimum System Theory Using General Bayes Criterion, 
V.S.PUGACHEV. IRE—Trans on Information Theory v IT-6 n 
1 Mar 1960 p 4-7. Method for obtaining optimum system de- 
signed for detecting and reproducing signals in presence of 
interferences is presented for case of nonlinear dependence of 
observed function on signal parameters. 


Photoelectric Method for Analysis of Fluctuation Records 
and Its Application to Electrical Noise, J.SCOTT. Brit J 
Applied Physics v 11 n 8 Aug 1960 p 377-81. Photoelectric 
method is described for obtained after-effect function for sta- 
tionary-fluctuation process from record in form of graph 
or oscillogram ; method is applied to statistical analysis of some 
records of electric noise from various sources; future possible 
developments of method are indicated; applications to analysis 
of electron tube and semiconductor noise are given. 


Phase Shifting. See also Radio Equipment—Miniature, 


Account of Bridge Phase Inverter, V.A.L’VOV. Telecom- 
munications n 12 1958 p 1266-77. (English translation of Elek- 
trosvyaz). Technical description of bridge phase inverter, tak- 
ing into account load impedance and other stray elements; 
numerical example to illustrate most rational choice of com- 
ponents of phase inverter. 


Der Mikrowellenzirkulator, E.PIVIT, W.STOESSER. Fre- 
quenz v 14 n 3 Mar 1960 p 77-84. Microwave circulator; analy- 
sis of phase shift circulators; calculation of tolerances in in- 
dividual parts, by means of scattering matrix formulation; 
measurement results. 


Design and Measurement of Two Broad-Band Coaxial Phase 
Shifters, C.F.AUGUSTINE, J.CHEAL. IRE—Trans on Micro- 
wave Theory & Techniques v MTT-8 n 4 July 1960 p 398-402. 
Two servo-driven phase shifters are described that possess low 
torque, compactness, octave bandwidth, and linear relation 
between mechanical motion and phase shift; one design relies 
upon axial motion of dielectric slug through helix wound from 
modified miniature rigid coaxial cable; second consists of 
3-db coupler with ganged movable shorts on two ports. 


Issledovanie nevzaimnykh fazovykh sdvigov v_ koaksial’noi 
linii s ferritom, M.M.KOBLOVA, L.V.MOSKVINA. Radiotekh- 
nika i Elektronika v 5 n 1 Jan 1960 p 162-6; see also English 
translation in Radio Eng & Electronics v 5 n 1 1960 p 283-40. 
Non-reciprocal phase shifters in coaxial line with ferrite; 
ealculations of plane-parallel analogy to coaxial line con- 
taining ferrite-dielectric plate; optimum ferrite-dielectric plate 
configuration is shown to exist for obtaining maximum non- 
reciprocal phase shift; experimental results. 
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Parametric Device as Nonreciprocal Element, A.K.KAMAL. 
IRE—Proe v 48 n 8 Aug 1960 p 1424-30. Nonreciprocal phase 
shifting device obtained by connecting up converter amplifier 
to down converter amplifier; phase of signal can be shifted 
+-90° when converted up and then down and, conversely, —90 
when converted down and then up; method of providing isola- 
tors and circulators at frequencies below range when ferrite 
devices can operate. 

Simplified Method for Designing Wide-Band High Precision 
90° Phase Networks, R.M.LERNER. IRE—Can Convention 
Ree 1958 p 595-605. Procedure for designing 90° phase split- 
ting networks with flat amplitude response, in which most of 
poles are placed at equal ratios along negative real frequency 
axis; only simple computations with elementary functions are 
required; no tables of elliptic functions are needed. 


System for Providing Precise Vector Voltage, D.J.COLLINS, 
J.E.SMITH. Electronic Eng v 31 n 381 Nov 1959 p 684-5. Sys- 
tem to produce voltage of known phase and amplitude relative 
to some reference level over wide frequency range; system 
consists of two stages; in first stage, four vector voltages are 
established with phase relationships of 0, 90, 180 and 270°; 
second stage utilizes these four vector voltages to select precise 
vector voltage required; application to calibration of phase 
shifters and phase measuring devices. 


Wide-Band Analysis of Valve Phase-Splitting Circuits, L.J. 
GIACOLETTO. Electronic Eng v 31 n 882 Dec 1959 p 733-5. 
Triode phase-splitting circuit as balanced signal source in 
place of balanced transformer for driving bridges and similar 
circuits; if large voltage amplification is not important, phase 
splitting circuit can be made effective over wide range of fre- 
quencies by choosing load resistors that are much smaller 
than 1/gm, and assuring that load impedances are equal. 


Power Supply. See Radio Circuits—Tyransistor; Radio Equip- 
ment—Power Supply. 

Printed. See Radio Equipment—Printed. 

Reliability. See also Radio Equipment—Reliability. 


Use of Digital Computer to Improve Reliability of Electronic 
Cireuit Design, H.A.SEIDMAN, P.L.HILLMAN. Inst Environ- 
mental Sciences—Proe of Instrumentation for Environment. 
New York Metropolitan Chapter Dee 10-11 1959 15 p. How 
digital computer can be used for analyzing circuits already de- 
signed, and for redesigning circuits for improving their per- 
formance, or for changing their input-/output specifications ; 
example of four transistor flip-flop circuit. 

Switching. See also Radio Circuits—Transistor; Radio Modula- 
tors. 


Design of Static Relays for Signaling and Control, R. 
LANGFELDER. Electronics v 33 n 30 July 22 1960 p 64-8. 
With development of transistor and controlled or gated recti- 
fier, possibility of producing relay-like action using only 
static components is feasible; design of circuits suitable for 
this purpose is discussed. 


Diode Matrix Commutator with Transistor Flip-Flop Switch- 
ing, S.L.ROBINETTE. IRE—Trans on Instrumentation v I-9 n 
1 June 1960 p 40-2. Hight input voltages are sequentially con- 
nected to single output terminal through diode matrix which 
is controlled by three cascaded flip-flops ; use of general-purpose 
germanium switching elements yields low cost device. 


Electromechanical Devices and Systems for Electronics, M.F. 
TOMAINO, G.J.FLYNN. Electronics v 33 n 40 Sept 30 1960 p 
57-80. Present status of electromechanical devices and systems 
are reviewed, including relays, contact capsules for switching, 
mechanical switching, rotating electromechanical devices, 
actuators and timers, and electromechanical readout. 


Electronic Commutator High-Speed Switch, P.CADEN. Elec- 
tronic Equipment Eng v 8 n 3 Mar 1960 p 109-12. Modifications 
of conventional switching circuits are described that provide 
reduced setting errors, seale errors, cross-talk, gating pulse 
energy, and gating time; circuit operation and effects of 
eross talk are analyzed. 


Microwave Switching with Computer Diodes, M.BLOOM. 
Electronics v 33 n 3 Jan 15 1960 p 85-9. Biasing techniques 
are described that permit electronic switching of microwaves 
with small-area junction diodes; series of spot switches are 
formed by mounting germanium diodes in waveguides or trans- 
mission lines; since no mechanical drives or contacts are re- 
quired, switch will operate at high speeds with long life ex- 
pectancy, 


Some Switching-Circuit Applications of Transistors and 
Saturable Magnetic Cores, V.B.HULME. Instn Elec Engrs— 
Proc v 106 Pt B Supp n 18 May 1959 p 1285-48. Use of 
transistors, mostly in conjunction with saturable magnetic 
cores having rectangular B/H characteristic; examples of 
how they have been employed to perform variety of opera- 
tions, including frequency modulation and demodulation, d-c 
amplification, power conversion and demultiplexing time-mul- 
pene signals in communication system, 24. refs. Paper 


Switching in Bistable Circuits, R.S.MMACKAY. IRE—Trans 
on Medical Electronics vy ME-7 n 2 Apr 1960 p 98-103. Switch- 
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ing or ‘triggering in certain nonlinear circuits having two 
stable states studied in graphic detail; minimum and maximum 
pulse requirements, and general ideas of bistability; con- 
venient technique for studying response of circuits, apparently 
in slow motion, 


Time-Sequence Switch, D.H.THOMPSON, D.SIMPSON. Elec- 
tronics avs 33 n 28 July 8 1960 p 64. Miniature shock resistant 
sequential switch to release number of solenoid operated me- 
chanical locks at ten-millisecond intervals is described; switch 
can handle highly inductive loads of 5 amp. 


Transistor Bias Method Raises Breakdown Point, A.SOM- 
LYODY. Electronics v 33 n 2 Jan 8 1960 p 48-9. Reverse bias- 
ing technique, which permits transistors to switch voltages 
higher than their collector to emitter rating, can be applied 
to many switching problems and on-off control circuits; use of 
this technique in Trixies, modular units for switching Nixie 
numerical indicator tube cathodes is described. 


Testing. See Radio Measurements; Radio Measuring Instru- 
ments. 

Transistor. See also Radio Circuits—Analysis; Radio Circuits— 
Delay; Radio Circuits—Discriminators; Radio Circuits—Fre- 


quency Converters; Radio Cireuits—Switching; Radio Equip- 
re Saka Supply; Radio Receivers—Transistor; Tyran- 
sistors. 


Certain Peculiarities of Negative Feedback and Their Ap- 
plication in Electronic Potential Divider, A.I.AIZENSHTEIN. 
Instruments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 2 Mar-Apr 1959 p 
285-9. Examination of effect of a-c and d-c negative feedback 
with respect to heater and anode voltage, and aging of triodes. 


Circuit for Protection of Stabilised Transistor Power Sup- 
ply, H.KEMHADJIAN, A.F.NEWELL. Mullard Tech Com- 
munications v 4 n 40 Aug 1959 p 299-302. Overload protection 
circuit described that can switch off stabilized transistor power 
supply in less than 50 usec; current at which protection circuit 
Gh eres can be set well below full available output of power 
Supply. 


Designing Series Clippers, R.R.BETTIN. Electronics vy 33 
n 41 Oct 7 1960 p 72, 74. When transistors are used in series 
clipper circuits, lower impedances and supply voltages make 
accurate determination of component values essential; nomo- 
graph presented facilitates determination of component values. 


Fundamental Considerations of Power Dissipation Limits in 
Some Bistable Transistor Pulse Circuits, H.LRAILLARD, AIEE 
—Trans v 79 pt 1 (Communication & Electronics) n 47 Mar 
1960 p 53-5. Analysis and design procedures discussed apply 
to nonsaturating circuits ; both emitter-coupled and base-return 
configurations are included. Paper 60-20. 


High Frequency Transistor Filter Synthesis, L.M.VALLESE. 
Electronic Eng v 31 n 382 Dec 1959 p 748-52. Methods of syn- 
thesis of HF transistor filters based on use of forward equiv- 
alent network transformation ; two canonical ladder structures, 
hybrid and of hybrid-T type respectively, are considered for 
synthesis of complex pole pairs; these are cascaded with (and 
in certain cases without) interposition of buffer stages; ex- 
amples of video and band-pass filters are shown. 


Semiconductor Clamp Handles Millivolt Signals, A.J.KOLL, 
E.BLECKNER, O.C.SKYGLEY. Electronics v 33 n 35 Aug 26 
1960 p 64-5. Semiconductor clamp circuits are subject to in- 
accuracies in mv range because of barrier potential-nonlineari- 
ties; bridge type circuit is described that overcomes this prob- 
lem; circuit is also useful for sampling pulse amplitudes in 
mv range and to store sampled amplitude in memory capacitor. 


Temperaturnaya kompensatsiya v kipp-rele na poluprovodni- 
kovykh triodakh, E.I.MODEL, A.G.ALEKSENKO. Radiotekh- 
nika v 14 n 7 July 1959 p 40-8. Temperature compensation in 
transistor triggering relay; how compensation of temperature 
instability of delay time is made possible by variation of 
delay time in opposite directions during heating of left and 
right triode; method for calculation of respective compensa- 
tion circuit; recommendations for choice of triggering relay 
elements. 


Transistor Bidirectional Limiter, H.SCHMID. Semiconductor 
Products v 3 n 4 Apr 1960 p 29-32. Excellent saturation char- 
acteristic of junction alloy transistors permits design of preci- 
sion limiters or switches; complementary transistor voltage 
switch can limit input voltage accurately to 1 mv of limiting 
potential in both directions; if switch is connected to output 
of d-c operational amplifier, limiter circuit will provide ex: 
tremely high linearity and excellent zero stability; operation 
and performance discussed. 


RADIO COILS 


See also Radio Transformers. 


Data on Ferrite Materials When Used as Rod Cores in 
Solenoidal Inductors and Transformers, A.J.BADEN FULLER. 
Electronic Eng v 32 n 386 Apr 1960 p 236-7. Charts are pre- 
sented which permit comparison of permeability and loss for 
various ferrites over frequency range 2 Mc to 80 Mec; various 
rod specimens of ferrite material were used as core of coil 
whose impedance was measured. 


RADIO COILS—Continued 


Ferrite Rods for Broadcast Receiver Antenna Coils, C.M. 
WRIGHT. Instn Radio Engrs, Australia—Proc v 21 n 6 June 
1960 p 410-12. Equations are presented for design of antenna 
coils wound on ferrite rods; rod permeability, quality factor, 
temperature coefficient, and effective height are discussed. 


Miniature Permeability Tuned Devices, E.A.ABBOT. Elec- 
tronic Equipment Eng v 7 n 8 Aug 1959 p 59-62. Design of 
miniature variable inductive elements useful in front ends 
of equipment for aircraft and guided missiles discussed ; 
devices operate in frequency range from 100 ke to 45 Mc; 
linearity, i-f selection, and tracking analyzed. 


New Inductor Ferrites, H.LESSOFF, W.J.CROFT, J.H.Mc- 
CUSKER. Electronic Components Conference—Proc 1959 p 
132-7. Electrical properties of nickel-zine ferrite can be varied 
by control of sintering conditions and by additions of mixtures 
of molybdenum, barium, cobalt, and yttrium; principal im- 
provements reported are better high-frequency characteristics 
and thermal stability. 


Obtaining Equivalent Circuits of Inductors Graphically, 
W.P.CZERWINSKI. Electronics v 33 n 85 Aug 26 1960 p 70, 
72. Convenient and accurate method of quantitative analysis of 
inductor in respect to true inductance, self capacitance, paral- 
lel resonance, plus dielectric and copper losses is presented. 


RADIO COMMUNICATION 


See also Air Transportation—Communication Systems; Avai- 
tion, Military—Communication Systems ; Balloons—Radio Com- 
munication ; Coal Mines and Mining—Communication Systems ; 
Direction Finding Systems; Electric Communication; Fire 
Alarm Systems ; Highway Traffic Control; Information Theory ; 
Mines and Mining—Communication Systems; Oil Fields—Com- 
munication Systems; Petroleum Pipe Lines—Communication 
Systems; Pipe Lines—Communication Systems; Public Utili- 
ties; Radar; Radio Broadcasting; Radio Interference; Radio 
Receivers ; Radio Relay Systems; Radio Telegraph; Radio Tele- 
phone; Radio Transmission ; Radio Waves—Propagation; Rail- 
roads—Communication Systems; Satellites—Communications ; 
Telemetering ; Television; Water Works—Communication Sys- 
tems. 


Channel Capacity of Two-Path Communication Channel, 
B.S.TSYBAKOV. Radio Eng & Electronics v 4 n 7 1959 p 66- 
77. English translation of article indexed in Engineering Index 
1959 p 1121 from Radiotekhnika i Elektronika July 1959. 


Krivye raspredeleniya napryazhennosti polya korotkovol- 
novykh signalov i zavisimost chisla oshibok ot otnosheniya 
Uecin/Un, E.N.KONOPLEVA. Elektrosvyaz v 13 n 9 Sept 
1959 p 20-7; see also English translation in Telecommunica- 
tions n 9 1959 p 950-60. Distribution curves of field intensity 
of short wave signals and dependence of errors on relation 
Ucin/Un; experiments on two communication lines resulting 
in curves for radio signals; dependence of number of errors 
on signal-to-noise ratio. 


IXth Plenary Assembly of C.C.I.R., A.J.WHEELDON. Point 
to Point Telecommunications v 4 n 1 Oct 1959 p 12-109. Re- 
sults of various study groups of International Radio Consulta- 
tive Committee; areas discussed include transmitters, receivers, 
fixed service systems, propagation, standard frequencies and 
time signals, international monitoring, radio relay systems, 
broadcasting, television, tropical broadcasting, and mobile 
services. 


Report on World Radio Conference Geneva, Switzerland, 
1959, W.H.WATKINS. IRE Int Convention Rec v 8 pt 7 
(Audio, Broadcasting, ete) 1960 p 3-7. Principal work areas of 
conference were frequency management techniques, definition 
of technical terms and establishment of technical standards, 
operating regulations in aeronautical and maritime radio 
services, and radio spectrum allocations. 

Interplanetary. See also Satellites—Tracking. 

Applying Microwaves to Space Problems, H.M.HART. Elec- 
tronic Industries v 19 n 4 Apr 1960 p 78-82. Possible solutions 
to problems associated with use of powerful microwaves in 
space and their approximate costs; factors affecting power 
and antenna size discussed, along with use of microwaves to 
power helicopter. 

Concerning Optimum Frequencies for Space Vehicle Com- 
munication, S.\PERLMAN, L.C.KELLEY, W.T.RUSSELL, Jr, 
W.D.STUART. IRE—Trans on Communications Systems v 
CS-7 n 3 Sept 1959 p 167-73. To determine optimum frequen- 
cies for line-of-sight communication between space vehicles and 
earthbased stations, system factors affecting received signal- 
to-noise ratio are examined; factors affecting receiver noise 
discussed in terms of noise temperature; effect of major prop- 
agation phenomena examined. 

Concerning Optimum Frequencies for Space Vehicle Com- 
munication, S.PERLMAN, W.J.RUSSELL, Jr, F.H.DICK- 
SON. IRE—Trans on Military Electronics v MIL-4 n 2-3 Apr- 
July 1960 p 184-92. Application of elevated heights for earth 
terminals of space communication systems is treated in semi- 
quantitative manner; use of elevated heights reduces effects of 
water vapor and oxygen in limiting spectrum for radio com- 
munication; it is possible to attain some isolation of circuits 
and extend range of communication in selected portions of 
band of 10 to 60 kme. 
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RADIO COMMUNICATION—Interplanetary—Continued 

Deep Space Communications, W.D.MERRICK, E.RECHTIN, 
R.STEVENS, W.K.VICTOR. IRE—Trans on Military Elec- 
tronics v MIL-4 n 2-3 Apr-July 1960 p 158-62. Factors that 
influenced design of TRACE communications system, choice of 
operating frequency, and selection of suitable ground antenna ; 
performance of TRACE system, its proposed development, and 
its possible future capabilities. 

Design Considerations for Space Communication, J.E.BAR- 
TOW, G.N.KRASSNER, R.C.RIEHS. IRE Nat Convention Rec 
v 7 pt 8 (Communications Systems, etc) 1959 p 154-66. Prob- 
lems involved in space communication are reviewed, as are 
assumptions that must be made and technical limitations which 
determine communication system that should be used for 
particular time frame; some technical characteristics of first 
successful satellite communication system are given. 


Electromagnetic Properties of High-Temperature Air, M.P. 
BACHYNSKI, T.W.JOHNSTON, I.P.SHKAROFSKY. IRE— 
Proce v 48 n 3 Mar 1960 p 347-56. Attenuation and phase 
characteristics of plasmas, and, in particular, electromag- 
netic properties of high temperature air reviewed; as illustra- 
tive example, estimate is made of attenuation and phase delay 
of radio waves from hypersonic vehicle at various speeds and 
altitudes in space. 

Extraterrestrial Noise as Factor in Space Communications, 
A.G.SMITH. IRE—Proc vy 48 n 4 Apr 1960 p 593-9. Various 
cosmic and solar system radio sources are considered with 
respect to their intensities, spectral distributions, and temporal 
characteristics; low noise microwave systems appear most 
suitable for space communications since most severe forms 
of interference occur in long wavelength regions of radio 
frequency spectrum. 

Forward Scatter Communication Via Meteor Trails and 
Related Problems, V.R.ESHLEMAN, E.FITCH, P.A.FORSYTH, 
T.HAGFORS, D.R.HANSEN, J.PRESSMAN. AGARDograph n 
26 July 1957 (received July 1960) 69 p. Hight papers before 
Ionospheric Research Meeting, Hague, Netherlands, July 1957; 
physical problems in meteor communication and evaluation of 
information capacity of Canadian JANET system and opera- 
tional results; experimental results on properties of meteor 
signals; interference problems in scatter communication; re- 
sults on artificial production of electron clouds and new com- 
munication possibilities. 

Mercury Capsule Communications, R.J.PIERCE. Astronautics 
v 4 n 12 Dec 1959 p 24-7, 86-8. Communications system of 
NASA’s Project Mercury manned spaceflight capsule must 
cover requirements of prelaunch, launching, orbit, reentry, and 
recovery phases of flight; results of development work at 
Collins Radio Co, Cedar Rapids, Iowa, are reported covering 
functional circuits necessary for several phases, general prob- 
lem of signal propagation, special problem areas in manned- 
capsule electronics, each piece of major equipment developed 
and expected design trends. 

Optimum Frequency Selection for Interplanetary Communi- 
cation, S.CHANDRA. Brit Interplanetary Soc—J v 17 n 10 
July-Aug 1960 p 862-5. Power required for one-way radio 
communication from Earth to Moon, Mars, Venus, and Jupiter, 
is calculated at various frequencies by choosing suitable mini- 
mum detectable power, molecular atmospheric absorption, 
receiver bandwidth, and antenna gains; power requirement 
decreases if receiver employs maser preamplifier. 


Propagation-Doppler Effects in Space Communications, F.J. 
TISCHER. IRE—Proc v 48 n 4 Apr 1960 p 570-3. Generalized 
form of Doppler equation is derived by field theory; this 
equation permits consideration of effect of propagation phe- 
nomena on Doppler shift under space flight conditions; effect 
of medium which is nonhomogeneous in flight direction is 
investigated; deviation of longitudinal and transverse Doppler 
shift is shown to occur. 

Providing Communication and Navigation for Space Probes, 
R.C.HANSEN, E.R.SPANGLER. Electronics vy 33 n 28 July 8 
1960 p 43-7. Able Space Navigation Network designed to con- 
trol space probes up to 70 million mi away described; equip- 
ment and techniques required to obtain this capability and to 
extend it are discussed. 


Radio Communication with Space Probe, W.T.BLACKBAND. 
Brit Interplanetary Soe—J v 17 n 6 Nov-Dec 1959 p 159-61. 
Various sources of noise with which radio signal from space 
probe must compete are discussed and evaluated; power re- 
quirements for transmitting television pictures from Moon or 
Mars are calculated for several possible systems. 


Radio Interferometry, M.J.E.GOLAY. Astyonautics v 5 n 
3 Mar 1960 p 22-4, 48, 50, 52. Paper is coneprned with active 
radio relay stations; three orders of range magnitude are 
satellitic, planetoidal, and interstellar; within latter problem, 
there are two tasks to consider; one-way and two-way com- 
munication system as radio interferometer; sequence of ap- 
paratus which performs frequency-tracking operation; tech- 
nique described shares with 2-beam interferometer of Michel- 
son porperty of measuring with precision of fraction of one 
wavelength distances several orders of magnitude greater. 


_ Shockwave Ionization and its Effect on Space Communica- 
tions, W.B.SISCO, J.M.FISKIN. Nat Symposium on Extended 


RADIO COMMUNICATION—Continued 

Range & Space Communications, Oct 6-7 1958, Washington, 
DC, 1959 p 32-6. Space vehicle passing through atmosphere at 
hypersonic velocities on exit or re-entry course will be sur- 
rounded by shock induced ionized sheath; electron and heavier 
particle density distributions of this sheath, together with 
their effects on communication and detection systems, investi- 
gated; potential methods of circumventing these effects. 


Some Aspects of Use of Space Satellites for Communications, 
D.C.MacLELLAN. Nat Symposium on Extended Range & 
Space Communications, Oct 6-7 1958, Washington, DC, 1959 
p 20-4. Geometrical aspects of satellites used as radio repeat- 
ers; capacity of satellite communications system as function 
of transmitter power, distance of satellite from system sta- 
tions, satellite size, antenna size, and wavelength considered. 


Space Communications, J.A-WEBB. Astronautical Sciences 
Rev v 2.n 2 Apr-June 1960 p 16-17, 24. Space communications 
links can be categorized as follows; earth surface to earth 
satellite, earth surface to deep space, earth satellite to deep 
space, alien planetary surface to satellite and interstellar com- 
munications; factors involved are considered and most prob- 
able direction of future development efforts pointed out. 


Telemetry and Communication Problem of Re-Entrant Space 
Vehicles, E.F.DIRSA. IRE—Proc v 48 n 4 Apr 1960 p 703-13. 
Problems associated with propagation of electromagnetic tele- 
metry and communication signals through densely ionized 
region generated by hypersonic space vehicle re-entering 
earth’s atmosphere are reviewed; methods for overcoming de- 
leterious influences of plasma are presented, and new ap- 
proaches to problem are discussed. 

Use of Optical Frequencies for Space Communications, C.B. 
ELLIS. IRE—Trans on Communications Systems v CS-8 n 3 
Sept 1960 p 164-8. Spectrum from infrared through visible to 
gamma rays has been surveyed for signaling from Earth or 
Earth satellite to spaceship at planetary distances; best region 
for signaling from satellite vehicle appears to be from 2000 to 
400 A; if source is to be on HEarth’s surface, best wavelength 
region should be 4000 to 3000 A. 


Microwave. See Electric Transmission—Control; Pipe Lines— 
Communication Systems; Radio Relay Systems—Microwave ; 
Radio Telephone. 

Military. See Radio Equipment—Military. 

Satellites. See Radio Relay Systems—Satellites. 

RADIO CONDENSERS. See Radio Capacitors. 


RADIO CONTROL. See Aeronautical Research—Supersonic Test 
Tracks; Direction Finding Systems; Electric Transmission— 
Control; Petroleum Pipe Lines—Communication Systems ; Rock- 
ets and Missiles—Control; Telemetering. 


RADIO DETECTION AND RANGING. See Radar. 
RADIO DETECTORS 


See also Radio Measurements ; Radio Measuring Instruments ; 
Radio Receivers—Detectors. 


Transient Cross Modulation in Detection of Asymmetric 
Sideband Signals, T.MURAKAMI, R.W.SONNENFELDT. RCA 
Rev v 20 n 3 Sept 1959 p 455-72. Transient cross modulation 
considered for various signal conditions and detection methods ; 
calculations indicate peak amplitude of transient cross modula- 
tion can be many times that of steady-state cross modulation ; 
product or synchronous detectors can eliminate effects of 
eross modulation. 


pee DIRECTION FINDERS. See Direction Finding Sys- 
ems. 


Re DISCRIMINATORS. See Radio Circuits—Discrimina- 
Ors. 


RADIO ENGINEERING. See Electrical Engineering; Electron 
Tubes ; Engineering Education ; Facsimile; Information Theory ; 
Mathematics ; Microphones; Piezoelectric Crystals; Radar; 
Television; Transistors; Waveguides; also all subjects begin- 
ning with Radio, 


RADIO EQUIPMENT 


See also Aircraft—Radio Equipment; Direction Finding Sys- 
tems; Electron Tubes; Magnetic Materials—Ferrites ; Micro- 
phones ; Piezoelectric Crystals ; Radar ; Semiconductors ; Signal 
Generators ; Submarines—Radio Equipment ; Telescopes—Radio ; 
Television Equipment; Transistors; also all subject headings 
beginning with Radio. 


Capabilities of Molecular Electronics, S.W.HERWALD. Auto- 
matic Control v 12 n 8 Mar 1960 p 18-15. Progress report on 
Air Force sponsored development of molecular circuitry by 
Westinghouse Electric Corp; how video and audio amplifiers, 
multivibrators, potentiometers, multiposition switches and other 
equipment can be constructed in form of solid state functional 
blocks which achieve electronic result conventionally obtained 
by assembling many items of electronic hardware. 


Funktechnik. Nachrichtentechnische Fachberichte n 12 1958 
114 p. Radio engineering; 18 papers presented at Conference 
of Association for Communication Engineering at Ulm, Sept 
1958, on radio equipment, antennas, radar, and wave propaga- 
tion. (English abstracts), 
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Accident Prevention. 
Connectors. See also 


RADIO EQUIPMENT—Continued 


Molecular Electronics. Electronic Industries vy 19 n 3 Mar 
1960. p 100-3, 270-1. Method for constructing molecular elec- 
tronic subsystems from miniature semiconductor blocks; by 
such techniques as plating, etching, and alloying, structure 
of block is arranged to perform identical functions that now 
require many individual components; domains and interfaces 
control flow of energy within block. 


Radiocommunication, J.H.BAGLEY. Instn Blee Engrs—Proe 
Vv 106 Pt B Supp n 18 May 1959 p 1187-9. Application of 
semiconductor devices to mobile radiocommunication equip- 
ment, either worn or carried by man or mounted in vehicle; 
applications to receivers, transmitters, power supplies and 
auxiliary equipment. Paper 3059E. 


Tomorrow’s Technology—Functional Electronic Blocks, W.S. 
HEAVNER. IRE Int Convention Ree v 8 pt 6 (Component 
Parts, etc) 1960 p 149-57. Supply and maintenance, reliability, 
power requirements, cost, and weight of molecular electronic 
units are discussed; impact of molecular electronics on design 
of equipment briefly considered. 


Traversées hermétiques isolantes verre fritté, A.LIGUEST. 
Onde Electrique v 39 n 390 Sept 1959 p 1739-41. Glass seal 
terminals; technical basis of, and special advantages and 
performance obtainable in mass production of seals for electric 
communication equipment, application guide for hermetically 
sealed assemblies; trends in development. 


See Radio Transmitters—Standards. 


Radio Equipment—Embedded; Radio 


Equipment—Printed. 


Analysis of Printed Wire Connectors, D.R.SHERIFF. IRE 
Nat Convention Rec v 7 pt 6 (Component Parts, etc) 1959 
p 191-203; see also Electronic Industries v 19 n 9, 10 Sept 
1960 p 82-5, Oct p 94-7. Properties of printed wire connectors 
are examined and design criteria presented; these include 
continuous electrical conductivity, low and stable contact re- 
sistance, physical and chemical characteristics of material, 
and other factors; features of ideal connector. 


How to Select Electrical Plugs, C.BEECK. Electronic Equip- 

ment Eng v 8 n 4 Apr 1960 p 55-8. Selection and application 
of plugs in interconnection of electronic equipment; charts and 
tables show characteristics of plugs available to design en- 
gineer. 
Cooling. Cooling Transistorized Component Cards, A.D.HAY. 
Electronic Equipment Eng v 8 n 6 June 1960 p 87-8. Data is 
given for determining amount and pressure of air required 
for adequate cooling; velocity of air, quantity of air, air 
pressure, and proper location of fan or blower are discussed 
and applicable equations provided. 


Uniform Cooling Air Flow During Computer Maintenance 
and Operation, A.PERLMUTTER. IRE Nat Convention Rec 
v 7 pt 6 (Component Parts, etc) 1959 p 148-57. By use of 
ducting system in conjunction with orifice as throttling device, 
hot-spot temperatures of any electronic parts, transistors, 
tubes, and heat-sensitive elements can be controlled by main- 
taining known, uniform air flow; method successfully used in 
tube type computer. 


Embedded. See also Plastics—Epoxy; Radio HEquipment—Manu- 
facture; Radio Transformers. 


Alternative Method for Comparing Electrical Properties of 
Epoxy Casting Resins, D.H.THOMPSON. Electr nic Eng v 31 
n 381 Nov 1959 p 686-7. Method of assessing dielectric constant, 
loss, and volume resistivity of epoxy casting resins over wide 
temperature range and for frequencies up to 5Mc; although 
coverage is achieved at expense of reduced absolute accuracy, 
method is useful for comparison of resins and assessing tem- 
perature stability of their electrical parameters. 


Design & Manufacturing of Simplified Grid Module, L. 
JACOBSON. IRE Int Convention Ree v 8 pt 6 (Component 
Parts, etc) 1960 p 33-6. Simplified method of assembling com- 
ponents in encapsulated modules is presented; mechanical 
and electrical connections between component leads and inter- 
connecting wires are inserted in eyelets positioned on per- 
forated pallet; eyelets are dip-soldered while assembly is still 
on pallet; resulting web of wires and components may then 
be encapsulated. 


Effects of Encapsulation on Electronic Components, F.P. 
CAMPBELL. Electronic Eng v 32 n 388 June 1960 p 366-71. 
Effects of encapsulation on commonly used components such 
as tubes, transistors, capacitors, transformers and chokes, 
wirewound resistors, and carbon and cracked carbon resistors ; 
causes of component change summarized. 


Encapsulating With Alkyd, J.J.MOYLAN, J.T.LONG. Elec- 
tronic Industries v 19 n 5 May 1960 p 76-8. Encapsulation of 
resistors, capacitors, small coils, etc, with alkyd molding com- 
pounds in automation and miniaturization applications is dis- 
cussed ; variations for special lead arrangements and for larger 
parts are worked out. 


Eyelet Technique for Encapsulated Circuits, L.JACOBSON. 
Electronic Equipment Eng v 8 n 10 Oct 1960 p 63-6. Use of 
pegboard pallet and eyelets provides self-supporting com- 
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ponent assemblies for encapsulation; multi-layer assemblies 
can be made by folding circuits after wiring. 


How to Encapsulate with Alkyds, J.J.MOYLAN, J.T.LONG. 
Modern Plastics v 87 n 7 Mar 1960 p 124, 126, 128. Current 
molding practices used in encapsulation of individual compo- 
nents such as resistors, capacitors, and small coils in insulating 
medium to isolate unit electrically and thermally and to 
protect it from moisture and physical damage; alkyd material 
preferred because of its electrical and thermal properties. 

Improved Hpoxy-Resin System for Electronic Embedments, 
B.H.MUELLER, C.A.HARPER. Elec Mfg v 65 n 2 Feb 1960 
p 119-22. Use of liquid anhydride curing agent to develop 
“universal” type of embedment compound, which can be 
applied at temperatures up to 200 C as well as at low tempera- 
tures; manufacturing advantages; details of formulations and 
comparative test data. 

Low Density Fillers for Epoxy Resins for Embedding Air- 
borne Electronic Circuits, F.T.PARR. Insulation (Libertyville, 
Ill) v 6 n 6 June 1960 p 21-7. Thermal conductivity and 
other properties of fillers such as kanamite, colfoam, silica 
powder, etc; advantages of micro-balloon resin; polyurethane 
foam; environmental tests. 


Encapsulation. See Radio Equipment—Embedded. 
Exhibitions. See Electric Equipment—Exhibitions. 
Failure. See Radio Equipment—Reliability. 


Ferrites. See also Radio Circuits—Microwave; Radio Coils ; Radio 
Lines; Radio Modulators—Microwave; Radio Resonators. 

Historical Sketch of Ferrites and Their Microwave Applica- 
tions, K.J.BUTTON. Microwave J v 3 n 3 Mar 1960 p 78-9. 
Principles of operation of ferrite microwave components, 
including their adaptation to UHF and high-power conditions 
are described in terms of basic magnetic structure and behavior 
of ferrite material. 82 refs. 

Kvazilineinaya vospriimchivost ferrita pri nalichii ‘‘signala 
nakachki’, M.E.GERTSENSHTEIN. Radiotekhnika i Elektron- 
ika v 4 n 11 Nov 1959 p 1774-82. Quasilinear permeability of 
ferrite with “pumping signal’; it is shown that reaction of 
ferrite on weak signal, in presence of “pumping field’ can be 
described by tensor of quasilinear permeability, depending on 
time; calculation of tensor for pumping field of circular 
polarization. 

Grounding. Ueber die zwischen Abgriffen an einer von Wechs- 
elstrom radial durchfluteten planparallelen Kreisplatte auf- 
tretende Spannung, H.H.WOLFF. Archiv fuer Elektrotechnik 
v 44 n 7 1959 p 395-8. Potential arising between two taps of 
circular plane parallel plate through which a-c radially circu- 
lates ; calculation of potential between two vertically arranged 
taps for cases of current return on both sides or one side of 
plate; relevance of problem to grounding of HF installations. 


Inspection. See Radio Equipment—Reliability. 


Irradiation. Nuclear Radiation and Electronic Equipment, J.R. 
CRITTENDEN. AIEHE—Trans v 78 pt 2 (Applications & In- 
dustry) n 46 Jan 1960 p 423-6. Example of amplifier design 
to illustrate factors which should be kept in mind when 
designing equipment exposed to radiation; effects of irradia- 
tion, resulting in material deterioration, particularly in in- 
creased conductivity. Paper 59-873. 

Radiation Effects On Electronic Systems, J.H.LEVINE, 
W.F.EKERN. Electronics v 33 n 17 Apr 22 1960 p 69-70, 72. 
Response of system components and materials to irradiation ; 
results of irradiation on specific communication-type systems, 
are summarized, with critical component indicated. 


Transient Effects of Pulse Radiation on Electronic Parts, 
A.L.LONG, H.J.DEGENHART. Electronic Components Con- 
ference—Proe 1959 p 56-61. System for studying transient 
radiation effects in operating electronic parts and materials 
was designed and constructed, representative cross section of 
electronic parts was selected for study on basis of their 
expected sensitivity to nuclear radiation and their military 
usage; results described. 

Japan. Electronics in Japan, F.LEARY. Electronics v 33 n 22 
May 27 1960 p 53-100. Japanese electronics industry is sur- 
veyed; products and practices, research and engineering, 
marketing and export are discussed. 


Maintenance and Repair. See also Radio Equipment—Reliability. 


Maintenance of Electronic Equipment, L.ALVEY. Elec Con- 
struction and Maintenance v 58 n 11 Nov 1959 p 114-16. 
Thorough training of technicians required for effective main- 
tenance; provision of good tools and necessary instruments ; 
up-to-date availability of technical reference material ; accurate 
records and case histories of equipment; practical schedule for 
following adopted routines. 


Radio Equipment—Microwave; Radio 


Manufacture. See also 
Equipment—Printed. 


Advanced Electronic Systems Need Versatile Metalworking, 
H.W.BREDIN. Machy (NY) v 66 n 9 May 1960 p 112-17. 
Unique applications of equipment in manufacture of compo- 
nents for electronic systems for defense, communications, and 
industry at International Telephone & Telegraph Corp Federal 
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Division, Clifton, NJ; tracer controlled milling, contouring, 
and boring of aluminum support plate for gear bearings em- 
ployed in servo drive mechanism; induction soldering of 
precise electronic assemblies for missile guidance system ; 
machining of metal cabinet for electronic systems ; checking 
of master mechanical and electrical measuring devices at ITT 
Standards Laboratory. 


Air-Cooling Wire Stops Solder Wicking, J.D.KELLER. 
Electronics v 33 n 44 Oct 28 1960 p 92. Solder wicking and 
stiffening of standard wire can be eliminated by air-cooling 
wire as it is tinned and soldered into place; soldering tool 
to accomplish this is described. 


Design Considerations for Integrated Electronie Devices, J.T. 
WALLMARK. IRE—Proc v 48 n 8 Mar 1960 p 293-300. 
Decreased number of usable units liable to be produced during 
fabrication process constitutes chief difficulty with integrated 
devices; this decrease, called shrinkage factor, determines 
maximum number of units it is economically feasible to 
integrate into single device; several methods that will partially 
reduce high shrinkage factor are developed. 


Electro-Optical Positioning System, A.HEINZ. Western Elec 
Engr v 4 n 2 Apr 1960 p 2-5. Feasibility model of automatic 
micropositioning system produced at Western Electric Engi- 
neering Research Center, Princeton, NJ, as part of research 
study related to automated manufacture of certain cost-sen- 
sitive, high-usage components specified for electronic equip- 
ment; employing microscope and photoelectric sensing tubes, 
device can be used for positioning microminiature or critically 
dimensioned work pieces. 


Seaffolds, Built-in Tables Speed Harnessing. Electronics v 33 
n 41 Oct 7 1960 p 84, 86-7. Wiring harnesses for large elec- 
tronic systems may weigh several hundred pounds and require 
harness boards more than 100 sq ft in area; wiring method 
is described that uses scaffold raised by power winch; fluores- 
cent lighting or guard rail improves illumination. 


Ultrasonic Welding of Electronic Components, W.C.POTT- 
HOFF, C.F.DePRISCO, W.N.ROSENBERG. IRE Int Conven- 
tion Ree v 8 pt 6 (Component Parts, etc) 1960 p 11-18. Review 
of ultrasonic welding process is given, with brief description 
of spot-type continuous-seam, and ring type welding equip- 
ment of interest to electronic industry; specific applications 
to fabrication and encapsulation of transistors, transformer 
coils, bridgewire assemblies, electron tubes, etc, are discussed. 


Materials. See also Radio Equipment—Embedded; Radio Equip- 
ment—Ferrites ; Radio Equipment—Irradiation; Radio Equip- 
ment—Miniature; Radio Equipment—Printed; Radio Filters— 
Ceramic; Radio Resistors; Radio Transformers. 


Glass for High-Temperature Components, J.K.DAVIS. Elec- 
tronic Components Conference—Proc 1958 p 186-94. High tem- 
perature developments surveyed include glass electronic com- 
ponents such as_ resistors, capacitors, and circuit boards; 
various types of glass materials; and glass-ceramic materials. 


Transmission Line Analogy for Sandwich Propagation, H.F. 
MATHIS. Electronics v 33 n 21 May 20 1960 p 100, 102. Sand- 
wiches consisting of various combinations of dielectric and 
metal sheets and conducting films and grids are used for 
antennas, radomes, polarization converters, r-f shields, etc; 
transmission of plane electromagnetic waves through these 
sandwiches and equivalent transmission line circuits. 


Microwave. See also Masers; Radio Equipment—Printed ; Radio 
Telephone; Signal Generators. 


Mechanical Design and Manufacture of Microwave Structures, 
A.F.HARVEY. IRE—Trans on Microwave Theory & Tech- 
niques v MTT-7 n 4 Oct 1959 p 402-22. Presentation of design 
information such as dimensions and tolerances; machining 
and other fabrication processes examined along with methods 
of metal casting and electrodeposition of waveguide compo- 
nents; inspection procedure, protective finishing, and packag- 
ing. 124 refs. 

Microwaves—Principles and Devices, M.TENZER, J.P.AG- 
RIOS. Elee Mfg v 66 n 2 Aug 1960 p 89-112. Development of 
principles of microwaves, from basie theory of electric and 
magnetic fields, including propagation in dielectrics and 
conductors and transmission in two-conductor, rectangular and 
circular waveguides; description of components such as slotted 
line, high power dummy load, rotary points and tunable pre- 
selector, with particular reference to connection between 
theory and practical application. 


Millimicrosecond Pulse Technique. Kansas Univ—Bul Eng & 
Architecture n 43 1959 35 p. Papers presented at Mid-America 
Electronics Convention, Session n 8, Kansas City, Dec 1958; 
Survey of Millimicrosecond Pulse Instrumentation, N.S.NAH- 
MAN, 5-9; Circuit Testing Technique in Millimicrosecond Do- 
main, G.J.F RYE, 9-12; Comparison Technique for Measurement 
of Millimicrosecond Pulses, O.L.GADDY, 13-19; Millimicro- 
second Cathode-Ray Synchroscope, E.J.MARTIN, Jr, 19-31; 
Mercury Wetted Relay as Millimicrosecond Pulse Forming 
Switch, C.P.WOMACK, 31-5. 


Optical Hybrid Junction for Millimeter Wavelengths, R.M. 
VAILLANCOURT,. IRE—Can Convention Ree 1958 p 367-74. 
Power transfer characteristics of four port cut-off attenuator 
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is derived for lossless as well as for slightly lossy case ; 
attenuator is made of two “totally reflecting” dielectric prisms 
whose hypotenuses are placed side by side; device can be 
used as linear phase changer, matching device, and standing 
wave detector. 

Parametric Devices and Masers: Annotated Bibliography, 
E.MOUNT, B.BEGG. IRE—Trans on Microwave Theory & 
Techniques v MTT-8 n 2 Mar 1960 p 222-43. Although greatest 
portion of bibliography has to do with microwave devices, 
references are included for items operating outside of micro- 
wave frequency range, such as optical, infrared and radio- 
frequency masers, and parametrons. 379 refs. 


Report of Advances in Microwave Theory and Techniques in 
Great Britain—1959, J.BROWN. IRE—Trans on Microwave 
Theory and Techniques v MTT-8 n 4 July 1960 p 382-6. 
Developments in transmission lines and waveguides, waveguide 
components, solid-state devices, microwave electronics, and 
measurements are reviewed. 


Report of Advances in Microwave Theory and Techniques 
in Japan—1959, K.MORITA. IRE—Trans on Microwave Theory 
& Techniques v MTT-8 n 4 July 1960 p 395-7. Advances in 
microwave sources, detectors, transmission lines, measure- 
ments, radiation, and propagation are reviewed. 


Report of Advances in Microwave Theory and Techniques 
in Western Europe—1959, G.GOUDET. IRE—Trans on Micro- 
wave Theory & Techniques y MTT-8 n 4 July 1960 p 387-94. 
Broad review of progress in microwave electronics is presented 
that covers vacuum and gas tubes, passive circuits, and solid- 
state devices. 


Y-Junction Strip-Line Circulator, U.MILANO, J.H.SAUN- 
DERS, L.DAVIS, Jr. IRE—Trans on Microwave Theory & 
Techniques v MTT-8 n 3 May 1960 p 346-51. Strip-line Y- 
junction circulator is described and performance of different 
units in band 800-1600 me is illustrated; when operated with 
permanent magnet it gives, in bandwidth of about 4%, isola- 
tion greater than 20 db, insertion loss equal to or less than 
0.4 db, and input VSWR equal to or less than 1.20; in l-f 
region of microwave spectrum device has advantage of simple 
design and compactness. 


Military. See also Radio Equipment—lIrradiation ; Radio Equip- 


ment—Miniature. 


Building Block Approach to Multi-Purpose Communication 
Equipment, L.G.FOBES, H.A.FRENCH, W.L.GLOMB, M.W. 
GREEN, J.E.MARTIN. IRE Int Convention Ree v 8 pt 8 
(Aeronautical & Navigational Electronics, etc) 1960 p 157-66. 
By interchanging building block plug-in units, transmission 
of from 12 to 120 or more voice channels by PTM, PCM, FDM 
in line-of-sight, over-the-horizon, or satellite systems in differ- 
ent frequency bands is possible; design approach is discussed 
with emphasis on simplified bandwidth control, multi-use pack- 
aging, and applied human engineering. 


Group Contracting, J.D.MecLEAN. IRE—Trans on Eng Mgmt 
v EM-6 n 3 Sept 1959 p 71-5. Pattern of military electronics 
procurement has shifted away from large-scale production of 
simple systems to development and production of fewer systems 
of increasing complexity; teams of specialist organizations 
have become necessary to meet this challenge; characteristics 
of team contracting are revealed and advantages of this form 
of solving specific military problems discussed. 


Miniature. See also Electron Tubes—Miniature; Radio Equip- 


ment—Embedded; Radio Equipment—Manufacture; Radio 
Equipment—Printed ; Radio Filters; Radio Resonators; Tran- 
sistors. 

Distributed-Parameter Networks for Microminiaturization. 
Elec Mfg v 65 n 4 Apr 1960 p 92-6. How sandwiched layers 
of conducting, dielectric, and resistive films can be brought 
out to terminals, to provide flat-film distributed circuit ele- 
ments, which are logical extension of component concept; 
in addition to microcireuit applications, distributed network 
has possible characteristics unobtainable with lumped elements ; 
basic analysis of simple networks. 


Electron Beam Processes for Microcireuit Fabrication, T.MA- 
GUIRE. Electronics v 33 n 29 July 15 1960 p 59-63. By means 
of electron beam techniques micro-electric circuit may even- 
tually be created by vacuum deposition and material transfor- 
mation completely within vacuum system without requirement 
of mechanical operation to create micro-electric device; design 
problems involved and current research, 


Inductive Elements for Solid-State Circuits, M.SCHULL 
W.W.GAERTNER. Electronics v 33 n 17 Apr 22 1960 p eo 
Coilless L-C resonant tank circuit can be constructed with 
inductive negative resistance diode; germanium diffused-base 
transistor with open circuit base connection serves as diode ; 


coilless _L-C resonant circuit can be fabricated as micro- 
electronic function block. 


Materials and Techniques For Microminiaturization 
FRANKLIN, E.F.HORSEY. Elec Mfg v 65 n 5, 6 May 1986 
p 274-80, June p 135-40. History and current state of art of 
reproduction of size of electronie equipment through com- 
ponent miniaturization; components covered in paper include 
conductors, resistors, eapacitors, protective coverings, indue- 
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tors, solid state diodes and transistors; advancements in 
integrated and functional solid circuitry. 89 refs. 


Micro-Miniature High Temperature Stacked Electronic Com- 
ponents, J.E.BEGGS, W.GRATTIDGE. Electronic Components 
Conference—Proc 1959 p 181-94. Long life and stable perform- 
ance are obtained by operating heaterless titanium-ceramic 
tubes in high-temperature environment; resistors and capac- 
itors can be stacked with tubes to form  titanium-ceramic 
circuit modules, by compactly assembling circuit modules in 
suitable enclosure, heat required for prolonged operation can 
be derived from power dissipations in tubes and components. 
‘ Microcircuitry—New Approach to Miniaturization, Produc- 
ibility and Reliability, C.D.HEAD, III. IRE 1959 Nat Conven- 
tion Rec v 7 pt 6 (Component Parts, etc) 1959 p 3-9. Concept 
of microcircuitry, which involves vacuum deposition of circuits, 
is presented, and its characteristics and inherent limitations 
are discussed; techniques necessary to implement this tech- 
nology are described, and illustrated by design and construc- 
tion of phase shift oscillator. 


Microelectronics. Elec Mfg vy 66 n 3 Sept 1960 p 121-6. 
Current state of art and possibilities for future of various 
types of devices and assemblies, including discrete miniature 
components, two-dimensional (thin-film) and three-dimensional 
semiconductor-based integrated circuits and molecular elec- 
tronics (functional blocks) ; Microelectronics, J.R.RIGGS, 121- 
2; Wee-Modules—Too Little Too Early? V.J.JUNKER, 122-3; 
Components of 1970, H.A.STONE, 124. 


Miniaturization and Micro-Miniaturization, G.W.A.DUMMER. 
Wireless World v 65 n 11 Dee 1959 p 545-9. Micro-miniaturiza- 
tion techniques promise to be effective in low-voltage circuitry 
where high packing densities are permissible; four assembly 
techniques are discussed: micromodule system, circuit assem- 
blies, solid assemblies and sealed assemblies. 


New Trend in Minified Communications Equipment, J.W. 
KNOLL. IRE—Trans on Vehicular Communications y VC-9 
n 1 May 1960 p 25-32. Advantages of micro-module building 
block, with reference to size reduction and packaging design 
potential in such applications as combat helmet radio set, 
personal rescue receiver-transmitter, portable radio set, HF 
single sideband receiver, and commercial communication equip- 
ment. 


Semiconductor Networks, J.W.LATHROP, R.E.LEE, C.H. 
PHIPPS. Electronics v 33 n 20 May 13 1960 p 69-78. How 
circuit is developed from diagram to network on and within 
single-crystal semiconductor wafer; by selective diffusion and 
shaping of semiconductor complete circuits are formed with 
reduced size and weight and improved reliability. 


Three Approaches to Microminiaturization, R.LANGFORD. 
Electronics v 32 n 50 Dee 11 1959 p 49-52. Construction meth- 
ods for fabricating extremely small electronic circuits and 
components; these include those circuits in which single- 
function components are mounted on individual wafers, circuits 
in which discrete number of different function components are 
placed on single wafer, and circuits in which nondiscrete 
components, virtually indistinguishable from one another, are 
mounted on single wafer. 


Mobile. See Radio Telephone. 
Modular Construction. See Radio Equipment—Miniature. 


Moisture. What Designers Should Know About Humidity, A.P. 
HARRIS, E.W.PARROTT. Electronics v 32 n 44 Oct 30 1959 
p 50-5. Problems facing designers of ground and space elec- 
tronic equipment reviewed; properties of water; effect on parts 
and materials ; mechanisms of entry; humidity testing; design- 
ing against humidity ; predicted entry rates. 

Noise. Noise Figure Performance of VHF Transistors and Tubes 
at Various Operating Conditions, L.MATTHEWS, J.BELL. 
IRE Int Convention Rec v 8 pt 7 (Audio, Broadcasting, etc) 
1960 p 175-83. Evaluation and comparison of presently avail- 
able VHF transistors and tubes with regard to noise figure 
and gain is presented; method of measurement and effect of 
source impedance are discussed; results of measurements given 
in tabular form. 

Plastics. See Radio Capacitors; Radio Equipment—Embedded ; 
Radio Equipment—Printed. 


Potted. See Radio Equipment—Embedded. 
Power Supply. See also Radio Relay Systems—Power Supply. 


Analysis of Polarized Electromagnetic Drive System and of 
Vibrator Drive Systems, R.S.NUNN. AIEE—Trans v 79 pt 1 
(Communication & Electronics) n 49 July 1960 p 346-52. 
Conventional electromagnetic contact-drive systems suffer from 
disadvantage that resonant oscillation cannot be obtained ; 
scheme which overcomes this defect by use of permanent 
magnet and tuned drive circuit; drive power efficiency is 
shown to be greatly increased, or alternatively, for given 
power input greater amplitudes of oscillation are obtained. 
Paper 60-201. 


Design of Transistor Push-Pull D.C. Convertors, | W.L. 
STEPHENSON, L.P.MORGAN, T.H.BROWN. Electronic Eng 
v 31 n 380 Oct 1959 p 585-9. Square wave oscillator controlled 
by saturating transformer is d-c convertor least affected by 
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external influences; design formulas devised giving relation- 
ships between supply voltage, transformer size and material, 
and frequency of oscillation. 


Equations for Designing Transistor Power Supplies, T. 
HAMM, Jr. Electronics v 32 n 43 Oct 23 1959 p 122-4. Tran- 
sistorized power supplies possess small size, light weight, and 
efficiencies ranging from 80 to 90%; in addition they contain 
no moving parts; design procedure for d-e to d-c power 
supply to meet specified operating characteristics described. 


Silicon Diode in Audio Equipment, L.B.DALZELL. Audio 
v 44 n 7 July 1960 p 19-22, 59. Design of silicon rectifier 
power supplied for audio amplifiers is discussed; illustrative 
example using General Electric 7189 A output pentode is 
described. 


Small, High Voltage, Regulated Power Supply with Variable 
Output, J.D.O’TOOLE. Electronic Eng v 31 n 381 Noy 1959 
p 681-3. Design of high voltage power supplies with stable 
outputs, but without any requirement for large amounts of 
power ; typical circuit is given along with performance figures. 

Theory and Calculation of Ionic Inverters Used in Radio 
Equipment Power Supplies, V.M.SAVEL’EV. Radio Eng v 14 
n 5 1959 p 87-100. English translation of article indexed in 
Engineering Index 1959 p 1125 from Radiotekhnika May 1959. 


Transistor Three-Phase D.C.-A.C. Inverter, W.L.STEPHEN- 
SON. Mullard Tech Communications vy 5 n 42 Feb 1960 p 78-80. 
Method of operating transistors in self oscillating 3-phase 
circuit is described; transistors operate in switching mode to 
give high efficiency power conversion, output waveform being 
2:1 square wave to provide balanced system. 


Transistorized L.T. Regulator, J.H.DEICHEN. Electronic 
Eng v 31 n 381 Nov 1959 p 688-9. Methods for providing 
stabilized d-c supply for tube heaters are examined and their 
limitations discussed; simple circuit using transistor and 
two Zener diodes is given and its design and performance 
described. 


Transistors and Saturable-Core Transformers as Square Wave 
Oscillators, G.C.FLEMING. Electronic Eng v 31 n 379 Sept 
1959 p 543-5. Use of transistors as switches for d-c supply 
to saturable core transformers described; by this means small 
and efficient converters and inverters can be constructed; 
common base, common emitter and common collector configura- 
tions considered ; methods of obtaining multi-phase output. 


Printed. See also Mica—Synthetic; Radio Antennas—Micro- 
wave; Radio Equipment—Connectors; Radio Equipment— 
Testing; Radio Receivers. 


Application of Printed Wiring to Development and Small 
Batch Production with Particular Reference to Television 
Equipment, E.DAVIES. Brit Instn Radio Engrs—J v 20 n 4 
Apr 1960 p 265-79. Technical and economic aspects of printed 
wiring are considered; translation of circuits to printed 
wiring, standardization, mechanization, raw materials and 
processes are discussed. 


Designing Microwave Printed Circuits, A.H.LYTEL. Elec- 
tronic Industries v 18 n 11 Nov 1959 p 88-93. Basic unit in 
microwave printed-circuit is modified transmission line, since 
all other components can be constructed from this element; 
dielectric loss of base materials assumes particular importance 
in such circuits, and suitable materials are discussed; con- 
struction of transformers, coupling elements, attenuators, and 
filters is described. 


Developments in Etched Circuits, E.D.OLSON. Elec Mfg 
vy 65 n 2 Feb 1960 p 95-101. Literature and patent review 
of developments in field of etched or printed circuits, with 
projections into future research progress ; materials, techniques 
and associated components, discussed with emphasis on design 
problems. 36 refs. 

Distributed Parameter Networks for Circuit Miniaturization, 
C.K.HAGER. Electronic Components Conference—Proc 1959 
p 195-203. Cireuit fabrication technique is described which is 
based on deposition of thin films of conductive, resistive, and 
dielectric materials on appropriate supporting substrates ; 
types of passive networks result where phenomena of resistance 
and capacitance are distributed throughout films rather than 
lumped within individual components. 


Finishes without Removing Metal. Grinding & Finishing 
v 5 n 8 Dec 1959 p 39-40. Use of Flex-Drum sander gave 
desired finish required on copper clad laminates for printed 
circuits made by Mica Corp, Culver City, Calif; abrasive 
drum produces uniform finish over entire surface in one pass 
through machine. 


Insulated Flexible Printed Wiring Techniques, W.B.WIL- 
KENS. IRE Nat Convention Ree v 7 pt 6 (Component Parts, 
etc) 1959 p 10-18. Insulated flexible printed wiring improves 
reliability, lowers manufacturing costs, reduces weight, and 
facilitates miniaturization of equipment by reducing space 
consumed by wiring; more complex design techniques recently 
developed described; improved methods of soldering and at- 
tachment to variety of connectors. 


Palladium Plating of Printed Circuits, J.E.PHILPOTT. 
Platinum Metals Rev v 4 n 1 Jan 1960 p 12-14; see also 
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Electroplating & Metal Finishing v 13 n 2 Feb 1960 p 61-2. 
Physical properties of palladium, combined with its relatively 
low cost and ease with which it can be applied, make it ideal 
metal for plating of printed circuits; best palladium bath is 
that based on tetrammino palladium nitrate; plating condi- 
tions. 


Plated Cireuit in Large-Scale Production of Television 
Receivers, W.I.FLACK. Brit Instn Radio Engrs—J v.20 n 4 
Apr 1960 p 283-9. Etched foil and plated techniques of produc- 
ing printed wiring are compared, and detailed description is 
given of plated circuit method; plated circuit has advantages 
of greater reliability due to improved soldered connections to 
components, absence of curvature of board, and ease of 
replacements of components. 


Printed Circuits Containing Resistors, P.A.B.TOOMBS. Brit 
Communications & Electronics v 7 n 9, 10 Sept 1960 p 666-70, 
Oct p 752-4. Vacuum deposition offers means of producing 
both resistors and wiring; germanium and germanium/metal 
alloy films were investigated as possible resistance materials ; 
methods of production of films, their testing, and protection 
are discussed. 


Printed-Wiring Techniques, G.W.A.DUMMER. Instn Elec 
Engrs—J v 6 n 63 Mar 1960 p 147-55. Materials and methods 
used to produce wiring, including etched-foil process; tech- 
nical and economic advantages of various systems of com- 
ponent insertion; reliability of printed wiring; work being 
done to secure satisfactory operation at high temperatures ; 
possibility of microminiaturization by evaporation techniques. 


Thin-Film Circuit Techniques, J.J.BOHRER. IRE—Trans on 
Component Parts v CP-7 n 2 June 1960 p 37-44. Techniques 
used in producing thin-film circuits; conductive, resistive and 
insulating films are evaporated separately onto glass substrates 
to form resistors, capacitors and interconnections; active 
elements, transistors and diodes are mounted in holes drilled 
through substrates. 50 refs. 


Quality Control. See Radio Equipment—Reliability. 


Reliability. See also Electron Tubes—-Reliability ; Radio Capaci- 
tors—Electrolytic; Radio Cireuits—Reliability ; Radio Equip- 
ment—Connectors ; Radio Equipment—Miniature ; Radio Equip- 
ment—Printed; Radio Equipment—Testing; Radio Resistors: 
Radio Telephone; Transistors—Reliability. 


Analysis of System Reliability from Standpoint of Compo- 
nent Usage and Replacement, B.J.FLEHINGER. IRE Nat 
Convention Rec v 7 pt 6 (Component Parts, etc) 1959 p 
110-19. Integral equations which determine reliability functions 
for complex systems in which components are used intermit- 
tently are derived for two different maintenance policies; in 
first, system is maintained by replacement of components 
when they cause system failure; in second, system checkout 
is conducted at fixed intervals, and components found that 
have failed without inducing system failure. 


Betriebssicherheit elektronischer Geraete, H.J.FRUENDT. 
ETZ (Ed A) v 81 n 9 Apr 25 1960 p 3388-41. Operational 
reliability of electronic apparatus; how mean period of fune- 
tioning i.e. time between two failures, can be taken for 
reliability criterion; this can be calculated in advance when 
knowing failure rates for individual components; from mean 
period of functioning, probability of apparatus operating 
reliably during specified period of use, can be calculated. 


Calculation of Average Failure-to-Failure Time of Equip- 
ment, M.A.SINITSA. IRE—Trans on Reliability & Quality 
Control vy RQC-9 Apr 1960 p 1-5. Methods of approximate 
calculation of law of change of average failure-to-failure 
operation time of equipment, from any optionally chosen 
instant of time; normalization of laws of distribution for 
components can be replaced by equivalent and less laborious 
operation of normalizing initially obtained probability density 
function of failure of equipment. 


Circuit Redundancy, J.H.S.CHIN. IRE Nat Convention Rec 
v 7 pt 6 (Component Parts, etc) 1959 p 44-50. Parallel 
redundancy is simple but limited in application to simple 
circuits; more satisfactory is standby redundancy in which 
two units operate through failure detector switch; should one 
unit fail the other will be selected; methods of failure detec- 
tion for use with standby redundancy systems discussed. 


Component Application Stress Analysis, J.A.;CONNOR. Elec- 
tronic Components Conference—Proc 1958 p 101-15. Concepts 
of stress analysis can be extended to reliability analysis 
medium for electronic equipment design; statistical expres- 
sions constitute primary quantitative measures of reliability; 
from these, there are certain basic expressions that can be 
isolated and identified in terms of chance failures; plotting 
frequency of such failure occurrences versus principal environ- 
mental and circuit conditions provides elementary stress-strain 
relationship. 


Component-Part Screening Procedures Based on Multiparam- 
eter Measurements, R.E.THOMAS,. IRE—Trans on Component 
Parts v CP-6 n 4 Dec 1959 p 252-8. Screening procedures based 
on variables inspection consist of removing those component 
parts whose parameter measurements exceed specified limits; 
screening methodology developed at Battelle Memorial Inst is 
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presented which provides improved semiquantitative basis for 
selection and evaluation of screening criteria. 


Criteria for Determining Optimum Redundancy, R.E.BAR- 
LOW, L.C.HUNTER. IRE—Trans on Reliability & Quality Con- 
trol v RQC-9 Apr 1960 p 73-7. Probabilistic model for re- 
dundant circuits whose components may suffer either open- 
circuit or short-circuit type of failure; two criteria for 
determining redundancy; formula for obtaining number of 
components which maximize reliability is derived for general 
failure distributions. 

Development and Utilization of Redundant Systems, S. 
NOZICK. IRE Nat Convention Ree v 7 pt 6 (Component Parts, 
etc) 1959 p 30-7. In redundant systems reliability is not 
limited by fact that any single part failure can disable entire 
system; differences that must be considered before choosing 
on redundance over conventional design are presented; types 
of redundant systems and techniques for developing them. 


Equipment Reliability—Key to System Reliability, J.R. 
SIMPSON, Can Electronics Eng v 3 n 12 Dee 1959 p 42, 47-50. 
Reliability of microwave radio relay equipment is defined 
in terms of “survival probability’? and “performance reliabil- 
ity’; factors that contribute to these two aspects are exam- 
ined in detail, and further improvements to be achieved by 
diversity operation are described; importance of preventive 
maintenance. 


Evaluation and Prediction of Circuit Performance by Statis- 
tical Techniques, J.MARINI, R.WILLIAMS. IRE—Trans on 
Reliability & Quality Control v RQC-9 Apr 1960 p 40-52. 
Method for predicting circuit performance to extent that it 
is dependent on part performance consists of three distinct 
steps: use of regression analysis to obtain relationship between 
cireuit performance and part performance; use of specifica- 
tions to determine distribution of part performance; mathe- 
matical combination of first two steps to make performance 
prediction. 


Failure Indication Considered as Problem in Sequential 
Analysis, W.B.BISHOP. IRE Nat Convention Ree v 7 pt 6 
(Component Parts, etc) 1959 p 59-66. Techniques of sequential 
analysis can be applied profitably to problem of failure 
indication; periodic sequential analysis checks can aid in 
preventive maintenance, while trouble localization can be 
improved by manual or automatic sequential analysis tests ; 
particular reference is made to failure-indicating module con- 
cept in which assemblage of electronic parts is capable of 
indicating its own failure. 


Gain in Reliability by Replacement of Spare Parts, M.A. 
SINITSA. Telecommunications n 4 1959 p 412-21. English 
translation of article indexed in Engineering Index 1959 
p 1128 from Elektrosvyaz Apr 1959. 


High Reliability Statistically Demonstrated, B.L.WELLER. 
IRE Nat Convention Ree v 7 pt 6 (Component Parts, ete) 
1959 p 38-43. Intensive quality control program described that 
is based on numerous, rapid, less-expensive tests distributed 
throughout production operation; failure rates of less than 
0.5% per 1000 hr have been achieved for particular electronic 
component on production basis by this technique. 


Integrated Electro-Mechanical Design as Applied to Electronic 
Equipment, D.L.SWALE. Brit Communications & Electronics v 
7 n 3 Mar 1960 p 174-80. Reliability, simplicity of operation, 
and ease of maintenance discussed from viewpoint of electro- 
mechanical designer ; basic design criteria and current practice; 
stable environment and rationalized module concept for data- 
handling system using transistors. 


Maintainability Profile Analysis, H.E.THOMAS, J.SOUKUP, 
W.BROBST. IRE Int Convention Rec v 8 pt 6 (Component 
Parts, etc) 1960 p 94-106. To obtain quantitative maintain- 
ability | evaluations on specific equipments, equipment profile 
analysis system based on histogram-type of graph has been 
evolved ; it is based first upon key and universal maintain- 
ability factors and secondly upon quantizing of these factors 
so that they can be ultimately combined to obtain overall 
index of merit; application to specific examples. 


O nekotorykh voprosakh teorii nadezhnosti radioelektronnogo 
oborudovaniya, B.R.LEVIN. Radiotekhnika v 15 n 2 Feb 1960 
p 67-74; see also English translation in Radio Eng v 15 n 2 
1960 p 108-16. Theory of reliability of radio electronic equip- 
ment; general relationships for determining overall reliability 
of systems; asymptotic estimates of values characterizing 
system reliability for exponential, Rayleigh and normal dis- 
tribution of reliability of separate components; method for 
pe anne time necessary for replacement of defective com- 
ponents. 


On Reservation by Replacement Method, M.A.SINITSA. IRE 
—Trans on Reliability & Quality Control vy RQC-9 Apr 1960 
p 6-13. Substitution techniques for reliable design are usually 
based upon statistical independence of failures of operating 
and spare components; method of design of reliable system, 
consisting of many operating and spare components, for case 
of statistical relation between failures of operating and spare 
components. 
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Problems of Reliability and Maintenance in Very Large 
Electronic Systems for Shipboard Use, G.C.F.WHITAKER. 
Brit Instn Radio Engrs—J v 19 n 10 Oct 1959 p 625-46. 
Number of possible approaches for achieving high reliability 
in complex naval electronic systems suggested at detailed 
design level; then considering such systems as whole, statis- 
tical pattern of component failure is discussed; probable 
period of fault-free operation derived ; performance monitoring 
fault detection, and repair. ‘ 


; Purchasing Reliability, E.J.BREIDING. IRE—Trans on Re- 
liability & Quality Control v RQC-9 Apr 1960 p 19-22. System 
for controlling component reliability as part of procurement 
function; three major controls are: component vendor ap- 
proval procedure, vendor delivery performance, and vendor 
quality rating. 

Reliability of Components Exhibiting Cumulative Damage 
Effects, G.H.WEISS. IRE Int Convention Ree v 8 pt 6 (Com- 
ponent Parts, etc) 1960 p 107-13. Several simple models are 
studied which incorporate random operating and environ- 
mental effects in derivation of reliability functions and their 


moments; failure rate of vacuum tube studied as_ typical 
example. 


Reliability of Parallel Electronic Components, H.W.PRICE. 
RE—Trans on Reliability & Quality Control v RQC-9 Apr 
1960 p 35-9. Electronic components are frequently connected 
in parallel as measure to increase reliability ; equations derived 
permit determination of increase or decrease of reliability 
when components are connected in parallel; some curves are 
included to aid circuit designer in this determination. 


Reliability Using Redundancy Concepts, L.DEPIAN, N.T. 
GRISAMORE. IRE—Trans on Reliability & Quality Control 
v RQC-9 Apr 1960 p 53-60. Reliability of system may be 
increased by use of redundant elements; this permits use of 
inexpensive components, known to be less reliable, in place 
of more reliable and expensive ones; redundancy by new 
averaging method generally gives better reliability improve- 
ment than majority method. 

Space... Target for Reliable Design. Electronic Equip- 
ment Eng v 8 n 1 Jan 1960 p 60-78. Important areas in 
reliable design of components and systems for missiles, space 
vehicles, and ground support equipment are surveyed in four 
articles: What is Reliability? K.GREENE; Insuring High- 
Performance Relay Reliability, A.E.WOOD, Jr, C. THEO- 
DORE; Computer Design for Reliability, W.N.CARROLL; 
Duplexer Tube Reliability at Extreme Temperatures, I.REIN- 
GOLD, J.L.CARTER, E.E.DeCAMP, Jr. 


Statistical Analysis of Redundant Systems, F.MOSKOWITZ. 
IRE Int Convention Rec v 8 pt 6 (Component Parts, etc) 
1960 p 78-89. Statistical basis for redundancy systems which 
ean be characterized by probabilistic graph or redundancy 
network is explored; it is shown how it is possible to derive 
statistical behavior of redundant system from statistical 
behavior of its component parts through redundancy network 
and its associated redundancy function, 


Statistical Models for Component Aging Experiments, J.R. 
ROSENBLATT. IRE Int Convention Ree v 8 pt (Com- 
ponent Parts, ete) 1960 p 115-24. Statistical methods are 
considered for analysis of experiments in which electronic 
components (transistors) are subjected to controlled ‘aging”’ 
conditions and measured periodically; aim of analysis is 
presentation of results in form that will allow users to estimate 
probability that component characteristics will remain between 
specified limits throughout specified time periods. 


System Efficiency and Reliability, RBARLOW, L.HUNTER. 
IRE Nat Convention Rec v 7 pt 6 (Componet Parts, etc) 1959 
p 104-9. Workable method for determining reliability of large, 
complex systems; repair is integral part of model proposed 
and usual assumption of component independence need not be 
made; given component repair and failure parameters, reli- 
ability of system at any specified time as well as_ limiting 
reliability can easily be obtained with aid of analog com- 
puter. 


Tropicalization of Communication Equipment in India, 8. 
SRINIVASAN. Instn Telecommunication Engrs—J v 5 n 2 
Mar 1959 p 98-102. Present international and national stand- 
ards pertinent to tropicalization of electronic equipment and 
components are discussed, and future areas for investigation 
indicated; extension of concepts of climatic and durability 
tests to include safety factors necessitated by high ambient 
temperatures. 


What Price Reliability? J.J.NARESKY, J.KLION. IRE Nat 
Convention Rec v 7 pt 6 (Component Parts, etc) 1959 p 89-103. 
Method for estimating costs of reliability design for ground 
electronic equipment; from available data, normalized develop- 
ment costs per circuit of average reliability are derived ; 
similarly, production costs per circuit of average reliability 
derived; finally from knowledge of equipment reliability, 
estimated costs on normalized basis for maintaining tube 
circuit and/or equipment in field for 5 yr are developed. 


See Electron Tubes—Standards; Radio Capacitors 
—Standards. 


RADIO EQUIPMENT—Continued 
Switches. See Radio Circuits—Switchine. 


Testing. See also Radio Equipment—Vibrations; Radio Meas- 
urements ; Radio Measuring Instruments ; Sound—Laboratories. 


Cine-Radiography—Unique Approach to Development of 
Reliable Airborne Components, I.L.REHMAN, A.J.ROMANO. 
Electronic Components Conference—Proce 1958 p 205-12. Cine- 
radiography uses X-ray motion pictures to study behavior of 
components and assemblies while under environmental stresses ; 
also provides pictorial evidence of internal operation and 
failure of enclosed or sealed components; description of tech- 
nique. 


“Cold” Testing Techniques, E.C.MADSEN. Automatic Con- 
trol v 12 n 5 May 1960 p 31-3. Equipment and techniques used 
by Convair Div of General Dynamics Corp for automatic test- 
ing printed-cirecuit units and subassemblies, including resistors, 
transistors, diodes, capacitors, inductors, transformers and 
relays; normal testing rate is about 100 tests per min. 


Design of Automatic Test Equipment for Electronic Systems 
and Components, J.A.HUIE, R.G.MATTESON. Automation 
Progress v 4 n 12 Dee 1959 p 392-4, 405. Feasibility of general 
purpose design for equipment, except for specialized sensing 
and signal generating devices, which can be added as plug-in 
modules; suitable input signals needed, before critical param- 
eters can be tested; where possible, it is preferable to test 
complete system, or its major sub-assemblies since quality of 
individual components will often be implicit in overall per- 
formance. 


Diagnosis of Equipment Failures, J.D.BRULE, R.A.JOHN- 
SON, E.J.KLETSKY. IRE—Trans on Reliability & Quality 
Control vy RQC-9 Apr 1960 p 23-34, General concepts applica- 
ble to problem of diagnosis of equipment failures; following 
definitions of equipment, element of equipment, and model 
of test, general diagram of testing procedure is developed; 
when general testing diagram becomes quite complicated, 
major simplification may be obtained by introducing simplified 
diagram ; simplified testing diagram may be used repeatedly to 
find all faulty elements of equipment. 


Programmed Test Set, D.W.BRADFIELD, A.M.EAST, H.F. 
ROURKE. Electronic Eng v 81 n 382 Dec 1959 p 714-21. 
Automatic testing equipment checks complex electronic equip- 
ment in fraction of time required for manual testing by 
programming test sequence with uniselectors; results are indi- 
cated by go-no-go display; although program was developed 
for power supply of guided weapon, principles described are 
applicable to other electronic equipment. 


Recommended Basic Climatic and Mechanical Robustness 
Testing Procedure for Components for Electronic Equipment. 
Int Electrotechnical Commission—Publ n 68-1 1960 25 p, n 68-2 
74 p. Standard general procedure for climatic and mechanical 
robustness tests, including cold, dry heat, damp heat, ac- 
celerated damp heat, vibration, storage, mold growth, air 
pressure, temperature change, sealing soldering, and termina- 
tion robustness tests. 

Tropics. See Radio Equipment—Reliability. 

Vibrations. Random-Wave Vibration Testing, J.A.ROSS. Elec 
Mfg v 64 n 5 Nov 1959 p 172-5, 204-5. Operation and capabili- 
ties of random wave vibration test equipment; test facilities 
and test parameters used in design of electronic equipment 
operating within dynamic environment; typical test systems as 
illustrated by two large testing facilities of aircraft and 
missile equipment; extrapolation of missiles application to 
normal electronics production problems. 

RADIO FACSIMILE. See Facsimile. 

RADIO FILTERS 


See also Piezoelectric Crystals ; Radar—Circuits; Radio Cir- 
cuits; Radio Modulators; Radio Resonators; Radio Telephone ; 
Signal Generators. 


Analysis of Periodic Filters with Stationary Random In- 
puts, H.URKOWITZ. IRE—Trans on Circuit Theory v CT-6 n 
4 Dee 1959 p 330-4. Formulas are presented for computing 
mean square value and other statistical properties of output 
of periodical filter when input is stationary random function ; 
formulas involve values of input autocorrelation function at 
integral multiples of basic delay and sums of product pairs of 
coefficients in Z-transform power series; simple algebraic forms 
result, making slide rule computation feasible. 


Analysis of Third-order Bessel Filter for Detection of Pulsed 
Signals in Noise, H.S.HEAPS, P.G.KENNEDY. Eng Inst 
Canada—Trans v 3 n 8 Novy 1959 p 85-8. Ratio of signal-to- 
noise energy contained in sample of output is found as fune- 
tion of filter parameter and ratio of output sample length 
to input pulse length; with proper choice of filter parameter, 
Bessel filter can be made very efficient in maximizing signal- 
to-noise energy; similar results were previously obtained for 
Butterworth and Chebyshev filters. 


Analysis of Type of Comb Filter, A.G.J.MacFARLANE. 
Instn Elec Engrs—Proe v 107 pt B (Electronic & Communica- 
tion Eng) n 31 Jan 1960 p 39-52. Several basic arrangements 
of delay unit, combining unit and feedback unit are shown to 
have amplitude/frequency response characteristics of comb 
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filter type; response of most suitable configurations to train of 
uniformly spaced regular pulses and to Gaussian noise input, 
with particular reference to improvement in_ signal/noise 
ratio; practical realization of such filters; their possible 
incorporation into radar system. Paper 3121 E. 


Avtomaticheski perestraivayushchiesya fil’try na_reaktiv- 
nykh lampakh dlya panoramnogo radiopriema, N.I.SVETLOV. 
Radiotekhnika v 14 n 9 Sept 1959 p 45-56; see also English 
translation in Radio Eng v 14 n 9 1959 p 64-82. Automatically 
tuning filters with reactive tubes for panoramic reception ; 
method and caleulation formulas for widening dynamic range 
of receiver by using such filters; design of automatic filters. 


Caleulation of Dynamic Frequency Characteristics of Linear 
Passive Systems, L.G.SODIN. Radio Eng v 14 n 7 1959 p 7-19. 
English translation of article indexed in Engineering Index 
1959 p 1130 from Radiotekhnika July 1959. 


Cellules réactives & trois bras pour filtres en échelle A une 
ou deux fréquences de coupure, J.BIMONT. Cables & Trans- 
mission v 14 n 2 Apr 1960 p 86-112. Three-branch reactive 
sections for ladder filters with one or two cut-off frequencies ; 
method for synthesis of any possible type of three-branch 
structure, consisting of reactances without mutual inductive 
couplings, for ladder filter having one or two cut-off fre- 
quencies; general procedure for determining filter elements, 
applied to various types of indivisible filter sections, some of 
them previously unknown. 


Central Rule for Distribution of Roots of Characteristic 
Polynomial on Complex Frequency Plane for Filter Designs 
Based on Working Parameters, A.F.UFEL’MAN. Telecom- 
munications n 7 1959 p 768-78. English translation of article 
indexed in Engineering Index 1959 p 1130 from Elektrosvyaz 
July 1959. 


Compact Electromechanical Band-Pass Filter for Frequencies 
Below 20 Kilocycles, W.P.MASON, R.N.THURSTON. IRE— 
Trans on Ultrasonics Eng vy UE-7 n 2 June 1960 p 59-70. Filter 
structure is described whose resonant elements are flexurally 
vibrating bars which are coupled by torsionally vibrating 
shafts; pass band is associated with frequency of flexural 
resonance of bars; suitable transducers also described; entire 
structure can be milled or stamped from single sheet of metal. 


Considerations sur la notion de fréquence instantanée d’un 
signal, R.LFORTET. Cables & Transmission v 14 n 1 Jan 1960 
p 60-73. Concept of instantaneous frequency of signals; anal- 
ysis of filters considered as transmitters of infinitely short 
pulses; comparison of filter response to pulses with response 
to given input signal; calculation methods applicable to 
minimum-phase type filters. 


Crystal Filters Containing Inductance Coils with Given 
Coupling Coefficient, Z.Ya.GEL’MONT. Telecommunications n 
12 1958 p 1301-11 (English translation of Elektrosvyaz). New 
designs for l-f and h-f crystal filters containing coils with 
electromagnetic coupling; measured characteristics of work- 
ing attenuation, and means of measuring coupling coefficient 
and of determining its temperature dependence. 


Das Betriebsverhalten von Siebketten aus n gleichen Halb- 
gliedern, W.HERZOG. Nachrichtentechnische Zeit v 13 n 3 
Mar 1960 p 187-46. Performance of filter networks consisting 
of n equal half-sections; it is shown that transfer constant of 
half-sections can be expressed by means of one input im- 
pedance value for open-circuit load; formulas for calculation 
of open-circuit impedance for n sections, which may also be 
expressed by cascade fractions; calculations for several types 
of filters. 


Der imaginaere Wellenwiderstandsanteil im Durchlassbereich 
von Siebschaltungen, W.HERZOG. Nachrichtentechnische Zeit 
v 13 n 4 Apr 1960 p 179-82. Imaginary part of characteristic 
impedance in passband of filter circuits; how number of pos- 
sible bridge filters and particularly of crystal filters, can be 
substantially increased by means of interpretation given to 
imaginary part; filter circuits with variable pass-band can 
also be realized. 


Ein Analogiergeraet fuer Aufgaben der Filterentwicklung, 
W.POSCHENRIEDER, H.SONTHEIM. Frequenz vy 13 n 12 
Dee 1959 p 3879-85. Analogy device for filter development; 
determination of electric values of switching elements of low 
pass filters without coupling, from given operating parameters ; 
specific iteration procedure to obtain these values. 


Hin stetig veraenderlicher Bandpass fuer den Hoerbereich, 
W.OHME. Frequenz v 14 n 5 May 1960 p 182-6. Continuously 
variable AF bandpass filter; how and under which conditions 
bandpass filter can be constructed whose bandwidth and lower 
cut-off frequency can be varied continuously throughout audio 
range; crystal filters required for this purpose can be simply 
ss from bandpass elements known from image parameter 
theory. 


Electro-Mechanical Filters for Use in Telecommunication 
Equipment, G.L.GRISDALE. Brit Communications & Elec- 
tronics v 6 n 11 Nov 1959 p 768-72. Because mechanical losses 
are often smaller than equivalent electrical losses, electro- 
mechanical filter can have superior performance to equivalent 
electrical structure in smaller space; four types of filter de- 
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scribed with applications according to frequency band in 
which they can be constructed, bandwidth attainable and 
grade of performance required. 

Element Coefficients for Symmetrical Two-Section Filters 
Having Tchebycheff Response in Both Pass and Stop Bands, 
D.C.PAWSEY. IRE—Trans on Circuit Theory v CT-7 n 1 Mar 
1960 p 19-31. Data for normalized symmetrical low-pass filter, 
having “equal ripple’ response in both pass and stop bands, 
are presented graphically; frequency and impedance trans- 
formations included to allow elements of practical filter to be 
derived from those of appropriate normalized design. 


Filter Calculations Using Template Method, T.LAURENT. 
Stockholm, Kungl Tekniska Hogskolans Handlingar (Roy Inst 
Technology—Trans) n 135 1959 30 p. New practical formula- 
tion of template method for systematic calculation of cutoff 
frequencies of filter and stop resonance frequencies for given 
filter characteristics ; how account can be taken of losses in 
inductors and capacitors and mismatch losses at terminals 
of filter; importance of manufacturing tolerances. 


Grebenchatyi filt’tr s elektronnym kommutatorum, Yu.E. 
APTEK. Radiotekhnika i Elektronika v 4 n 11 Nov 1959 p 
1878-83. Comb filter with electron commutation ; features of RC 
synchronous filter designed with contact type tube; accuracy 
analysis of signal obtained; design criteria for contact type 
tube. 


High Selectivity with Constant Phase Over Pass Band, A.W. 
RIHACZEK. IRE—Proe v 48 n 10 Oct 1960 p 1756-60. Simple 
technique is presented for compensating for phase shift in 
filter so that output phase will be independent of frequency ; 
signal is sent through two like filters, but in one filter signal 
frequency is first inverted by means of mixer so that phase 
change will be exactly opposite to that of noninverted signal 
going through second filter. 


“Infinite Attenuation’? Frequency in High-Pass and Low- 
Pass RC Filters, Ye.N.GARMASH. Telecommunications n 6 
1959 p 649-58. English translation of article indexed in En- 
gineering Index 1959 p 1128 from Elektrosvyaz June 1959. 


Introduction to Matched Filters, G.L.TURIN. IRE—Trans 
on Information Theory v IT-6 n 3 June 1960 p 311-29. Defini- 
tion of matched filter; where matched filters arise; properties 
of matched filters; matched-filter synthesis and signal specifi- 
cation; some forms of matched filters. 


Low-Pass Filter for Subaudio Frequencies, R.C.ONSTAD. 
Electronics v 33 n 3 Jan 15 1960 p 88-90. Active RC filter 
is described that uses three transistors and solid tantalum 
eapacitors for flat frequency response from d-ce to 1 eps cut- 
off frequency, attenuation slope of 15 db per octave, near zero 
insertion loss and good temperature stability. 


Method for Simplifying Filter Design, K.LICHTENFELD. 
Electronics v 33 n 21 May 20 1960 p 96-9. For specified 
stopband attenuation, design procedure for Zobel filters is 
made straightforward by use of Cauer parameters; design pro- 
cedure results in network with minimum number of elements. 


Miniature Crystal Filters, C.T.GRANT. Bell Laboratories 
Ree v 87 n 10 Oct 1959 p 394-5. New, small electronic devices 
require small components; miniature crystal filter 7/8 in. by 
1 1/3 in. by 3/4 in. designed for pocket radio receiver, used 
in modern radio paging services; photograph of complete as- 
sembly shows 4 crystal units, 6 capacitors, and 1 transformer. 


New Coaxial Resonator Filter, K.G.DEAN, A.G.HANCOCK. 
Instn Radio Engrs, Australia—Proc v 20 n 10 Oct 1959 p 622- 
31. Bandpass filter using loop coupled coaxial resonators, which 
has m-derived type of characteristic, described; design analysis 
given; performance may be described in terms of equivalent 
lattice network; good agreement shown between insertion- 
loss characteristic of experimental filter and calculated per- 
formance. 


On Efficiency of Filters Working Between Complex Im- 
pedances in Attenuation Band, A.R.LIVSHITS, F.A.FINO- 
ZHENKOYV. Telecommunications n 7 1959 p 779-91. English 
translation of article indexed in Engineering Index 1959 p 1130 
from Elektrosvyaz July 1959. 


On Mean-Square Noise Power of Optimum Continuous Filter 
for Correlated Noise, M.BLUM. IRE—Trans on Information 
Theory v IT-6 n 4 Sept 1960 p 426-34. Equations presented for 
mean square error of output of continuous finite memory filter ; 
filter output error is unbiased for arbitrary input polynomials 
up to degree n, and has minimum variance; input is taken as 
polynomial of degree n plus random stationary noise; solu- 
tion for desired output which is arbitrary fixed linear operation 
on input polynomial, 


On New Classes of Matched Filters and Generalizations of 
Matched Filter Concept, D.MIDDLETON. IRE—Trans on In- 
formation Theory y IT-6 n 8 June 1960 p 849-60. When meth- 
ods of statistical decision theory are used, variety of new 
classes of matched filters (Bayes matched filters) can be 
defined; they can be specifically described in critical situation 
of threshold operation for both detection and extraction; dis- 
peep of filters according to mode of reception and realizabil- 
ity. 
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On Passage of Pulse Train With Linearly Varying Carrier 
Frequency Through Selective System, I.8S.GONOROVSKII. 
Radio Eng & Electronics v 3 n 12 1958 p 103-17. English 
translation of article indexed in Engineering Index 1959 p 
1130 from Radiotekhnika i Elektronika Dec 1958. 


Opredelenie kornei_ kharakteristicheskogo polinoma Cheby- 
shevskikh fil’troy, A.F.UFEL’MAN. Elektrosvyaz v 14 n 3 Mar 
1960 p 44-51; see also English translation in Telecommunica- 
tions n 3 1960 p 307-18. Determination of roots of characteris- 
tic polynomial for Chebyshev filters; analytical method 
based on conformal transformation of plane of complex fre- 
quency, for obtaining approximate values of roots from zeros 
of Chebyshey functions and two characteristic frequencies. 

Optimum Filters of Even Orders with Monotonic Response, 
M.FUKADA. IRE—Trans on Cireuit Theory v CT-6 n 3 Sept 
1959 p 277-81. New class of filters developed by Papoulis have 
maximum cutoff rate under condition of monotonically de- 
creasing response; these are based on optimum monotonically- 
increasing polynomials of odd degrees; optimum polynomials 
of even degrees may be used to derive optimum filters with 
monotonic response; examples given. 


Optimum Tchebycheff Third-Order Filters, H.S.HEAPS, 
L.J.MASON. Electronic & Radio Engr v 36 n 10 Oct 1959 p 
388-91. Optimum design of Chebyshey low-pass third-order 
filter to detect rectangular pulsed signal upon background 
of white noise analyzed; for given length of input pulse, signal- 
to-noise ratio in sample of output is almost independent of 
value of filter parameter (chosen between zero and unity) ; 
ratio of output signal energy to output noise energy is cal- 
culated for output samples that contain given percentages of 
total available output-signal energy. 


Practical Electro-Mechanical Filter, H.BACHE. Marconi Rev 
v 22 n 134 1959 p 144-53. Manufacture of electro-mechanical 
filters employing mechanical elements operating in torsional 
mode; importance of having material for both element and 
transducer systems in correct state before manufacture com- 
mences emphasized; filters are useful in applications where 
small size, rigidity, low loss, and stability are required. 

Probability Density of Output of RC Filter When Input is 
Binary Random Process, J.A.McFADDEN. IRE—Trans on 
Information Theory v IT-5 n 4 Dec 1959 p 174-8. Method for 
obtaining probability density of output of RC low-pass filter 
where input is stationary binary random process, axis-crossing 
intervals of which are statistically independent and identically 
distributed; distribution of lengths of these intervals is arbi- 
trary. 

Recurrence Formulae for Calculation of Characteristic 
Function of Filters with Tchebycheff Pass-Band Behaviour, 
A.FETTWEIS. Revue HF v 4 n 10 1960 p 230-9. Recurrence 
formulas, which permit systematic mechanical computation 
of coefficients of numerator and denominator polynomials of 
characteristic function, starting from cut-off frequencies, at- 
tenuation poles and amplitude of Chebyshev ripple in pass- 
band; separate formulas are given for symmetric and anti- 
metric low-pass and band-pass filters. 


Selecting R-C Values for Active Filters, R.E.BACH, Jr. 
Electronics v 33 n 20 May 13 1960 p 82-5. RC circuit con- 
figuration that permits easy realization of filters characterized 
by no output at infinite or at zero frequency; symmetry of 
network voltage transfer function allows RC component values 
to be determined by coefficient-matching technique. 


Séparation des signaux et du bruit, H.DEBART. Cables & 
Transmission v 14 n 1 Jan 1960 p 3-11. Signal vs noise selec- 
tion by filtering; method of designing filters for selection of 
useful signal from its accompanying noise, which may be 
characterized either as disturbance of a priori known wave 
shape or as random one, spectral power density of which is 
given; it is assumed that frequency band covered by this 
spectrum may be same as that of useful signal, full spectrum 
coincidence occurring for particular set of values of noise 
parameters. 

Simple Wave Filter, D.G.WYATT. Electronic Eng v 32 n 
885 Mar 1960 p 155-7. Useful filter of high-pass or low-pass 
type may be obtained by connecting parallel-T circuit in 
series with suitable LC circuit; only one inductance is re- 
quired, which makes it particularly useful at low cut-off 
frequencies ; design data. 

Some New Results Concerning Twin-T Networks, M.PRICE. 
JIRE—Can Convention Ree 1958 p 355-61. Properties of cascaded 
identically tuned twin-T networks investigated both in for- 
ward and feedback loops of amplifiers; design of new RC 
equivalents of double-tuned coupled LC circuits; method is 
particularly suited for bandpass filters having sharply varying 
attenuation characteristics in pass-band. 


Synthesis of Active RC Filters for Given Transfer Admit- 
tance, G.L.KHAZANOV. Telecommunications n 3 1959 p 307- 
21. English translation of article indexed in Engineering In- 
dex 1959 p 1130 from Elektrosvyaz Mar 1959. 

Synthesis of Class of Wide-Band Lattice Crystal Filter with 


Symmetrical Insertion Loss Characteristics, T.R.O’MEARA. 
IRE—Trans on Circuit Theory v CT-7 n 2 June 1960 p 121-7. 
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General synthesis procedure based on Darlington Technique 
is described for lattice-crystal filter which incorporates shunt 
inductors to widen bandwidth. 


Takahasi’s Results on Tchebycheff and Butterworth Ladder 
Networks, L.-WEINBERG, P.SLEPIAN. IRE—Trans on Circuit 
Theory v CT-7 n 2 June 1960 p 88-101. Results of paper pub- 
lished in 1951 by H.Takahasi are summarized and expanded; 
complete and unified solution is given for problem of lossless 
ladder network terminated in resistance at both ends, where 
limiting case of zero and infinite resistance are also included; 
transmission characteristic of ladder is assumed to have mag- 
nitude that is either maximally flat (Butterworth) or equal 
ripple (Chebyshev). 


Theorem on Average Value of Attenuation in Stop Band of 
Filter, A.F.UFEL’MAN. Telecommunications n 12 1958 p 
1287-1300 (English translation of Elektrosvyaz). It is shown 
that average value of attenuation in stop band of filter with 
elliptical scale of frequencies remains constant for any ar- 
rangement of poles of attenuation and is connected, by simple 
relationship, with guaranteed minimum of attenuation; dis- 
covered rule is used for solving problem of best approxima- 
tion for any given attenuation requirements of filter. 


Theoretical Analysis of Torsional Electro-Mechanical Filters, 
W.STRUSZYNSKI. Marconi Rev v 22 n 134 1959 p 119-43. 
Mechanical vibrations of torsional type propagate along rods 
in non-dispersive manner; there exists for such vibration 
strict equivalence with electrical phenomena in transmission 
line; it is shown how elements of electrical filter network may 
be converted into corresponding mechanical equivalents. 


Une méthode simplifiée de prédistorsion dans les circuits 
LC, R.PIERSON. Assn des Ingenieurs Electriciens Sortis de 
l'Institut Electrotechnique Montefiore—Bul v 72 n 11 Nov 
1959 p 705-9. Simplified predistortion method for LC circuits ; 
suppression of distortion, due to resistance in inductances, in 
very narrow band filters. 


Utilization of Quadrature Functions as Unique Approach 
to Electronic Filter Design, H.B.PARIS, Jr. IRE Int Con- 
vention Rec v 8 pt 9 (Instrumentation, etc) 1960 p 204-16. 
Use of quadrature function approach in design of narrow 
band-pass, high rejection filter for low audio range is discussed ; 
this approach which employs modulation, frequency transla- 
tion, low-pass filtering, and phase cancellation, is used to 
achieve band-pass filter with variable center frequency and 
translated output range. 

Zig-Zag Filters, T.LAURENT. Stockholm. Kungl-Tekniska 
Hogskola—Handlingar (Roy Inst Technology—Trans) n 133 
1959 58 p. Calculation of bandpass filters using zig-zag filter 
Jadders, with arbitrary number of attenuation peaks in both 
stop bands and with optimum matching to load impedances. 


Zur Auswahl von Filtern mit guenstigem Einschwingverhal- 
ten, O. HERRMANN, W.SCHUESSLER. Archiv der Elektrischen 
Uebertragung v 14 n 4 Apr 1960 p 183-9. Selection of filters 
with favorable building-up behavior; scale of merit for ap- 
praisal of pulse-shaping networks; how to obtain, by means 
of electronic analog, computer networks of frequency response 
and pulse shape adapted to demands of specific cases ; favorable 
transfer functions for other limits. (English summary). 

Ceramic. Ceramic Filters Aid Miniaturization, A.LLUNGO. Elec- 
tronic Industries v 18 n 11 Nov 1959 p 106-9. Design is sim- 
plified in communications receivers when miniature ceramic 
filters are employed; many space consuming IF stages can 
be eliminated and improved selectivity can still be obtained ; 
physical characteristics of ceramic disk elements, and perform- 
ance of typical ceramic ladder filter described. 

Piezoelectric Ceramic I.F. Filters, D.R.CURRAN, W.J. 
GERBER. Electronic Components Conference—Proc 1959 p 
160-5. Application of simple ceramic resonators to ladder 
filters is discussed; L-section design equations are given, and 
physical packaging of filter described. 

Microwave. Band-pass Microwave Filter Design—New Method 
and its Relation to Other Methods, G.L.MATTHAEI. IRE Int 
Convention Ree v 8 pt 3 (Electron Devices, Microwave Theory 
& Techniques) 1960 p 95-122. Practical advantages and disad- 
vantages of various methods; new approximate method for 
design on insertion loss basis has advantages of being com- 
putationally very simple, yet having good accuracy for any- 
where from narrow to wide (2 to 1 or more) bandwidth filter 
designs; design equations given for Chebyshev, maximally-flat 
filters, and filters using parallel-coupled lines. 


Design of Band-pass Filters in Waveguides, S.S.FORTE. 
Marconi Rev v 22 n 133 1959 p 99-116. Design of waveguide 
band-pass filters of maximally flat and Chebyshev equal 
ripple types is discussed; theoretical analysis given leads 
to calculations and formulas for cavity selectivities of filters 
of both types and for actual waveguide dimensions. 


High-Power Microwave Rejection Filters Using Higher-Order 
Modes, J.H.VOGELMAN. JRE—Trans on Microwave Theory & 
Techniques v MTT-7 n 4 Oct 1959 p 461-5. As outgrowth of 
work done on high-power filters using radial transmission 
lines in combination with enlarged uniform lines, it was found 
that higher-order mode in enlarged line would provide useful 
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high insertion loss element; this in combination with filtering 
effect of discontinuities in fundamental TEi0 mode provides 
effective high power filter; design procedure. 


Magnetically Tunable Microwave Filters Employing Single 
Crystal Garnet Resonators, P.S.CARTER, Jr. IRE Int Conven- 
tion Rec v 8 pt 3 (Electron Devices, Microwave Theory & 
Techniques) 1960 p 180-5. Two new types of filters employ 
small (approximately 0.050-in. diam) single erystal yttrium- 
iron-garnet spheres for resonant elements; they are narrow- 
band filters, about 0.2-% bandwidth, and are tuned over 
broad band of frequencies by means of varying d-c magnetic 
field; measured insertion losses and response curves. 


Printed. See Radio Equipment—Printed. 
RADIO FREQUENCY. See Radio Measurements. 


RADIO FREQUENCY ALLOCATION. See Radio Broadcasting 
—Frequency Allocation. 


RADIO FREQUENCY METERS. See Radio Measuring Instru- 
ments. 


RADIO INDUCTORS. See Radio Coils. 
RADIO INTERFERENCE 


See also Aircraft—Radio Equipment; Electric Insulators ; 
Electric Lines—Bundled Conductors; Electric Lines—Corona ; 
Electric Transmission—Control; Jonosphere; Radar—lInter- 
ference; Radio Circuits—Discriminators ; Radio Measuring In- 
struments; Radio Receivers—Detectors ; Radio Receivers—Fre- 
quency Modulation; Radio Receivers—Noise; Radio Relay Sys- 
tems ; Radio Telegraph; Radio Telephone; Radio Transmission ; 
Radio Transmitters; Radio Waves—Propagation. 


Atmospheric Noise Structure—Measuring Equipment for 
15ke/s-20Mc/s, C.CLARKE. Electronic Technology v 37 n 5 
May 1960 p 197-204. Equipment for measuring various param- 
eters of atmospherie radio noise as received on omnidirectional 
antenna; RF components of atmospheric wave train are 
changed to intermediate frequency of 10 ke/s within bandwidth 
of 300 ¢/s, and all measurements relate to noise envelope in 
this bandwidth; IF envelope also displayed on double-gun 
cathode ray tube for visual and photographic studies of noise. 


Computer Simulation of Signal Environments, W.G.JAMES. 
IRE Int Convention Rec v 8 pt 8 (Aeronautical & Navigational 
Electronics, etc) 1960 p 10-27. Simulation program described 
predicts, for any arbitrary point in space, signal environment 
resulting from all emitters within radio horizon; developed 
for use with IBM-704 computer, it provides realistic simula- 
tion of such emitter characteristics as antenna gain patterns 
and scanning cycles, and such propagation phenomena as 
atmospheric absorption and tropospheric refraction, 


Die Frequenzabhaengigkeit der Sonneneruptionseffekte im 
Laengstwellengebiet, H.VOLLAND. Archiv der Elektrischen 
Uebertragung v 13 n 10 Oct 1959 p 443-8. Frequency depend- 
ence of solar flare effects in region of very long waves; meas- 
urements of field strength of transmitter from 16 to 51.95 ke 
to show positive and negative field anomalies, dependent on 
frequency, time of day, and year; these are explained as inter- 
ferences between ground wave and rays reflected from iono- 
sphere; how model for height variation of medium reflection 
can explain change of frequency spectrum of atmospherics 
during solar flare. 


Effects of Nonlinearity on Propagation in Ionized Media, 
G.I.COHN. AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 46 Jan 1960 p 942-9. Nonlinear effects of presence 
of ionized media in neighborhood of radio communication sys- 
tems on propagating signal; analysis of interference is re- 
stricted to plane polarized wave propagating through media 
which in absence of electromagnetic fields is homogeneous, and 
to assumption that there are no electric or magnetic fields 
present which are not directly caused by propagating wave 
under consideration. Paper 59-1145. 


Extra-Terrestrial Radio Noise as Source of Interference 
in Frequency Range 80-1000 Me/s, F.HORNER. Instn Elec 
Engrs—Proe v 107 pt B (Electronic & Communication Eng) n 
34 July 1960 p 363-6. Published information on intensity of 
noise from galaxy, sun and from other extra-terrestrial 
sources, presented in form which shows their importance rela- 
tive to internal noise of typical receiving installations ; features 
of half-wave horizontal dipole antenna and antenna with 
20° pencil beam directed horizontally. Paper 3267E. 


FCC Controls Man-Made RFI, E.W.ALLEN. H.GARLAN. 
Electronic Industries v 19 n 10 Oct 1960 p 86-92. Legal basis 
for regulation of radio frequency interference by Federal 
Communications Commission is discussed; types of interfer- 
ence regulated and enforcement procedures are then considered, 
along with problems involved in doing so. 


Fire Prevention or Fire Fighting, L.A.YARBROUGH, J.wW. 
WORTHINGTON, Jr. IRE Int Convention Ree v 8 pt 8 
(Aeronautical & Navigational Electronics, ete) 1960 p 54-64. 
Program to reduce interference being implemented by USAF 
Ground Electronics Engineering-Installation Agency (GEEIA) 
is described; methods include advance planning, proper siting ; 
system interference standards, and installation techniques. 


RADIO INTERFERENCE—Continued 


Frequency Stepping Scheme for Overcoming Disastrous 
Effects of Multipath Distortion on High Frequency FSK 
Communication Circuits, A.R.SCHMIDT. IRE Nat Convention 
Ree v 7 pt 8 (Communications Systems, etc) 1959 p 176-85; 
see also IRE—Trans on Communications Systems vy CS-8 n 1 
Mar 1960 p 44-7. By changing frequency small amount_ after 
transmission of each signaling element in FSK transmission, 
it is possible to avoid mutual interference of main and multi- 
path propagated signal in HF communications systems ; thus, 
it is practical to employ 4-channel time division multiplex 
system under multipath conditions that would otherwise render 
them useless; experimental system and operational perform- 
ance data are discussed. 


Instrumentation for Radio Interference Measurements, J. 
LORCH. Inst Environment Sciences—Proe of Instrumentation 
for Environment. New York Metropolitan Chapter Dec 10-11 
1959 12 p. State of art in development of RI measuring 
instruments: three types of noise and field measuring instru- 
ments utilizing pulse generators for calibration ; power density 
meter, primarily intended to detect personnel hazard in im- 
mediate vicinity of high power radar and communication trans- 
mitters ; requirements posed to RI measuring instruments. 


Inverse Ionosphere, G.D.HULST. IRE Nat Convention Rec 
vy 7 pt 8 (Communications Systems, etc) 1959 p 167-75; see 
also IRE—Trans on Communications Systems v CS-8 n 1 
Mar 1960 p 38-9. Distortion introduced into long range com- 
munication system by unpredictable multipath conditions of 
ionosphere described; device to eliminate this particular form 
of distortion is then described, using sensing technique, logical 
matrix, and signal restoration network; specific restoration 
networks are described for several typical ionosphere multipath 
conditions. 


Measurement of Atmospheric Radio Noise by Aural Com- 
parison Method in Range 15-500 ke/s, J.HARWOOD, B.N. 
HARDEN. Instn Elee Engrs—Proe v 107 pt B (Electronic & 
Communication Eng) n 31 Jan 1960 p 53-9. Comparison of 
atmospherie noise received on vertical antenna with locally- 
generated keyed signal to estimate level at which signal is 
95% intelligible; apparatus and its operation; results obtained 
at number of sites are discussed in relation to more objective 
measurements ; deduced noise powers are compared with exist- 
ing world-wide predictions, revealing some differences. Paper 
3115 E. 


New Line Impedance Stabilization Networks for Conducted 
Radio Interference Measurements up to 100 Megacycles, K. 
OISHI. IRE—Trans on Radio Frequency Intereference v RFI-1 
n 2 May 1960 p 2-6. Network for measurement of conducted 
radio interference has sharp dips and rises in its response 
beyond 25 Me; two line impedance stabilization networks, 
single unit and dual unit, are described that yield smooth re- 
peatable response up to 100 Me. 


On Need for Revision of Noise Grades for India, B.B. 
GHOSH, S.N.MITRA. Instn Telecommunication Engrs—J v 5 
n 4 Sept 1959 p 194-9. Comparison is made between measured 
value of atmospheric noise level at Delhi (Nov 1955-Mar 1958) 
and noise level for region as derived from predictions in- 
corporated in C.C.I.R. Report 65; frequency range of 2.5 to 
9.5 Me is covered; predicted values found to be generally much 
lower and do not represent noise level prevailing in region. 


Practical Approach to Interference Prediction and Sup- 
pression, P.B.WILSON, Jr. Electronics v 83 n 87 Sept 9 
1960 p 84-7. Methods for estimating system interference 
problems and preventing them are presented; problem is ex- 
amined by first considering circuit cards, then sub-assemblies, 
then combining of sub-assemblies into system package. 


Predicting Antenna’s Role in RFI, E.JOCOBS. Electronic 
Industries v 19 n 5 May 1960 p 96-102. Through good antenna 
design RF interference problems can be drastically reduced; 
however, even in antennas of exact same type RF interference 
levels will vary due to minor differences in tolerance during 
manufacture; equations are given to predict interference from 


antennas as well as to facilitate calculations of other antenna 
parameters. 


Radar Interference with Microwave Radio, R.L.ROBBINS. 
Bell Laboratories Ree v 38 n 4 Apr 1960 p 142-5. Occasional 
interference in microwave communications network of Bell 
System from military and civilian radars; laboratory studies 
of simulated interference; interference measuring equipment; 
methods of preventing or eliminating radar interference. 


Radio-F'requency Propagation and Attenuation on American 
Electric Power Dequine-Olive 345-Ky Line, L.O.BARTHOLD, 
R.H.SCHLOMANN, J.J.LaFOREST, F.L.TREBBY. AIEE— 
Trans v 79 Pt 3 (Power Apparatus & Systems) n 48 June 
1960 p 3803-9. Attenuation constants for each of six charac- 
teristic modes of radio noise energy propagation along double 
circuit vertical configuration line; comparison of calculated 


and measured electromagnetic field factors for each of these 
modes. Paper 60-192. 


Radio Influence Voltages Caused by Surface Imperfections 
On Single and Bundle Conductors. T.W.LIAO, AIBE—Trans v 
78 pt 3 (Power Apparatus & Systems) n 45 Dee 1959 p 10388- 
46. Experiments on test setup constructed for obtaining RI 
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generation characteristics of conductors for ehy transmission 
lines; data obtained and gradient considerations are used for 
estimation of transmission voltages for 1-, 2-, 3- and 4-conduc- 
tor bundles (l-in. diam conductors) for comparable RI lateral 
profile. Paper 59-643. 


Radio Interference Attenuation on Energized High-Voltage 
Transmission Lines: Measurement and Application, L.N. 
STONE, R.S.GENS, E.H.GEHRIG. AIEE—Trans v 78 pt 3 
(Power Apparatus & Systems) n 45 Dec 1959 p 1238-45 (dis- 
cussion ) 1245-7. Method for predicting additive effect of in- 
dividual radio interference sources; data on attenuation of 
Eu ee from corona sources on energized h-y lines. Paper 


Receiver Analysis for Interference Prediction Purposes, 
C.R.MILLER, D.C.PORTS, J.W.SAVAGE. IRE Int Convention 
Ree v 8 pt 8 (Aeronautical & Navigational Electronics, etc) 
1960 p 35-47. Receiver susceptibility to on-channel interference 
can be calculated by consideration of individual receiver 
functions ; initial conditions are acted upon by receiver func- 
tions to obtain required signal-to-interference ratio at any 
point in receiver; thermal noise is used as standard inter- 
ference; various other types are analyzed by relating their 
interference effects to thermal noise. 


Reducing Interference in Ionospheriec Sounding, K.PERRY. 
Electronics v 33 n 22 May 27 1960 p 118, 120. During recent 
back scatter experiments, tone signals from interfering sta- 
tions on same frequency disturbed pulse reception; circuit is 
described that separates desired pulses from unwanted tone 
signals, 


R. F. Interference in Extreme Environments, R.E.SHEW- 
MAKER. Environmental Quarterly v 6 n 1 Jan 1960 p 14-15, 
30. Specimen of broad band RF noise characteristics was sub- 
jected to simulated environments of elevated temperature and 
humidity, low temperature and altitude, and elevated tem- 
perature and altitude representing environments encountered 
in preflight or flight of XQ-4 supersonic target drone system; 
results indicate interference characteristics, as related to 
resonance and maximum noise levels vs frequency, have shown 
negligible change resulting from exposure to environment. 


Simulation Tests on Interference Rejection Antenna System, 
C.O.BALL, W.D.WHITE. IRE Int Convention Ree v 8 pt 8 
(Aeronautical & Navigational Electronics, etc) 1960 p 3-9. 
Method is described for receiving signal from known or se- 
lected direction while rejecting interference arriving from 
single direction; interference rejection is affected by using 
three identical antenna elements in conjunction with computer. 

Studies on Waveforms of Atmospherics during Regular 
World Days and World Meteorological Intervals, R.S.SRI- 
VASTAVA, S.R.KHASTGIR. J Sci & Indus Research v 18A n 
9 Sept 1959 p 426-9. Features of waveforms of atmospherics 
recorded at Banaras, India, June-Oct 1957 are discussed and 
automatic recorder employed during investigations is de- 
scribed ; it was observed that general character of wave forms 
from near and distant sources changes only slightly during 
Regular World Days with or without unusual meteoric activity. 


Study of Atmospheric Radio Noise Received in Narrow Band- 
width at 11 Mc/s, C.CLARKE. Instn Elec Engrs—Proe v 107 
pt B (Electronic & Communication Eng) n 33 May 1960 p 
311-19. Equipment, making use of continuous-film photography 
and measuring amplitude probability distributions by pulse- 
counting technique; observations at 400 cps made in England 
during 1956; it is suggested that distribution of bursts of 
quasicontinuous noise throughout duration of flash may be 
useful additional measurement in defining interference effect 
of noise. 16 refs. Paper 3158. 

Variation der brauchbaren Tagesfrequenzen im Kurzwellen- 
weitverkehr als Wirkung solarer Partikelstrahlung, G.LANGE- 
HESSE. Archiv der Elektrischen Uebertragung v 14 n 3 Mar 
1960 p 115-20. Effect of solar particle radiation on variation 
of usable daytime frequencies for long distance short wave 
communication; observational data, analyzed for statistical 
relations between degree of geomagnetic activity as measure 
for intensity of incident solar particle radiation and relative 
deviations of factors M3000 and MUF3000 from their median 
values. (English summary). 

Zashchitnye otnosheniya vy seti UKV ChM veshchaniya, B.I. 
SAVITSKII, R.A-KOTIKOVA. Elektrosvyaz v 13 n 12 Dec 
1959 p 3-9; see also English translation in Telecommunications 
n 12 1959 p 1309-18. Interference rejection ratios in VHF 
FM broadcasting network; procedure and results, in determin- 
ing magnitudes of two- and of three-signal interference 
rejection ratios; practical methods and standard protective 
schemes. 

See Radio Equipment—Power Supply. 


See also Radio Antennas—Microwave; Radio Circuits; Radio 
Filters—Microwave; Waveguides, 

Analysis of Certain Transmission-Line Networks in Time 
Domain, W.J.GETSINGER. IRE—Trans on Microwave Theory 
& Techniques v MTT-8 n 3 May 1960 p 301-9. It is shown 
that pulse responses of microwave components, made of non- 
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dispersive transmission lines only, are sums of replicas of 
applied pulse; two different ways are described by which 
amplitudes and times of occurrence of individual replicas can 
be found from component frequency responses or impulse 
responses ; application to stepped transmission line transform- 
ers, backward coupling hydrids, and branch line hybrids. 


Attenuation of Electromagnetic Waves Propagating Along 
Helical Wire Line, S.Kh.KOGAN. Radio Eng & Electronics v 
4 n 2 1959 p 35-42. English translation of article indexed in 
Engineering Index 1959 p 1183 from Radiotekhnika i Elek- 
tronika Feb 1959. 


Die Spannungsverteilung ueber der einseitig offenen Dop- 
pelleitung mit zeitabhaengigem Abschlusswiderstand im Falle 
R=G=0, D.SUSCHOWK. Frequenz v 13 n 11 Nov 1959 
p 3867-72. Voltage distribution on twin-wire transmission line 
terminated in time varying resistance, for case R=G=O; 
equations for voltage distribution as function of time; solution 
of these equations for case of loss-free line, and when function 
representing terminating resistance is pricewise differentiable. 


Dispersive Distributed Parameter Delay Lines Using Ferrite 
Materials, J.W.BROUILLETTE, C.WELLMANN. Electronic 
Components Conference—Proe 1959 p 27-30. Distributed con- 
stant delay lines can be designed, using ferrites, which exhibit 
change of group delay with frequency; material properties 
and geometric factors can be used to control shape of dis- 
persive curve over suitable range; it is possible to get almost 
linear fall of delay over more than octave in frequency. 


Distribution of Current in Infinite Cylindrical Conductor 
in Case of Lumped Excitation, N.P.GAVELIA. Radio Eng & 
Electronics v 4 n 3 1959 p 175-92. English translation of 
article indexed in Engineering Index 1959 p 1133 from Radio- 
tekhnika i Elektronika Mar 1959. 

Ein gyraphisches Verfahren zur Beschreibung des Trans- 
formationsverhaltens verlustbehafteter Leitungen, K.E.MUEL- 
LER. Hochtrequenztechnik u Elektroakustik v 68 n 2 July 
1959 p 51-64. Graphic method for describing transformation 
behavior of lossy lines; application of Smith chart to obtain 
in simple way, inflection factor at output and input of line and 
its effective input impedance from given output impedance. 


Experimental Investigation of Interaction of Single-Wire 
Transmission Lines, V.V.TYAZHELOV. Radio Eng & Elec- 
tronic v 4 n 4 1959 p 48-56. English translation of article 
indexed in Engineering Index 1959 p 1132 from Radiotekhnika 
i Elektronika Apr 1959. 

Grouping of High-Frequency Cable-Circuits as Method of 
Improving Line Uniformity, V.O.SHVARTSMAN. Telecom- 
munications n 4 1959 p 433-40. English translation of article 
indexed in Engineering Index 1959 p 1133 from Elektrosvyaz 
Apr 1959. 

Investigations on Surface Wave Transmission Lines, T.BER- 
CELI. Acta Technica (Budapest) v 25 n 3-4 1959 p 257-76. 
Paper is supplement to author’s previous paper on surface 
wave propagation along coated wires, indexed in Engineering 
Index 1958 p 1029; additional measurements of losses; new 
procedure for direct measurement of attenuation factor; de- 
termination of standing-wave-ratio and bandwidth of surface 
wave transmission lines and of field distribution around wire. 
(In English). 

Inzhenernyi raschet Chebyshevskikh stupenchatykh pere- 
khodov, A.L.FEL’DSHTEIN, L.R.YAVICH. Radiotekhnika v 15 
n 1 Jan 1960 p 3-15; see also English translation in Radio 
Eng v 15 n 1 1960 p 1-18. Engineering calculation of Cheby- 
shey stepped transition optimum design of stepped transmis- 
sion lines; examples of calculation and tables of parameter 
values for 2, 3, and 4 sections of line, length of which is 
assumed to be same, with variable wave impedance. 

Leitungsgleichungen fuer ein inhomogenes zylindersym- 
metrisches Leitungssystem und deren Anwendung auf Bauele- 
mente, HLHEYWANG. Frequenz v 13 n 12 Dec 1959 p 397-400. 
Equations for inhomogeneous cylindric-symmetrical line system 
and their application to component elements; calculation of 
skin effect in cylindrical wire, frequency response of disk or 
wound capacitors; apparent resistance of sintered tantalum 
capacitor. 

Losses in Conductors When Current is of Pulse Nature, 
D.E.VAKMAN,. Radio Eng v 14 n 6 1959 p 95-108. English 
translation of article indexed in Engineering Index 1959 p 1133 
from Radiotekhnika June 1959. 

Microwave by Wire (G-Line), T.HAFNER. IRE—Can Con- 
vention Ree 1958 p 612-19. Transmission line <ffering low-loss 
propagation space along surface of insulated wire without 
interfering with known spaces within and without wire; 
energy which travels along this surface is launched by non- 
radiating plane wave mode; line characteristics and launching 
devices; results of specific application. 


Modellieren einer Leitung mit verschiedenen Randbedingun- 
gen mit Hilfe eines Analogrechners, J.MATYAS. Archiy der 
Elektrischen Uebertragung v 13 n 11 Nov 1959 p 482-6. Simu- 
lation of distributed lossless transmission line with various 
boundary conditions on analog computer ; example of delay 
line with reflection at end of space coordinate. 
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Multiconductor Flat Wire Cable, S.J.STEIN, A.L.PUGH, Jr. 
Electronic Components Conference—Proe 1958 p 213-22. Cable 
described that consists of uniformly spaced set of flat conduc- 
tors embedded in thin, strong insulating sandwich; polyester 
dielectric provides good moisture protection, flexibility, and 
toughness; techniques of insulation stripping, soldering con- 
necting, branching, shielding, and mounting for repeated 
flexing discussed. 

Naimen’shaya vozmozhnaya dlina plavnogo perdkhoda, A.L. 
FEL’DSHTEIN, L.R.YAVICH. Radiotekhnika i Elektronika v 
4 n 9 Sept 1959 p 1455-9; see also English translation in 
Radio Eng & Electronics v 4 n 9 1959 p 63-9. Least possible 
length of gradual transition; formula for calculation of such 
length as dependent on maximum wavelength of transmission 
band, gradient of wave resistance of matched lines, and per- 
missible mismatching. 

Note on Optimum Design of Non-Uniform Transmission 
Lines, L.SOLYMAR. Instn Elee Engrs—Proe v 107 pt C n 11 
(Monograph n 349) Mar 1960 p 100-4. In course of discussion 
of optimum design for given bandwidth it is stated that the 
shorter the non-uniform transmission, the more violently its 
characteristic impedance varies; concept of complexity of this 
characteristic impedance function is introduced and design 
method is suggested for minimizing complexity; it is possible 
to design tapers even shorter than those of Chebyshev type; 
method is capable of further extension. 


Osobennost protsessov v linii s nulevym provodom, V.A. 
SOLOV’EV. Radiotekhnika v 14 n 12 Dee 1959 p 15-18; 
see also English translation in Radio Eng v 14 n 12 1959 
p 19-24. Nature of processes in line with zero conductor; 
analysis shows that matched line with zero conductor can be 
used to shape, vary polarity, and double amplitude of pulses. 


Smith Chart, R.A-HICKSON. Wireless World v 66 n 1 Jan 
1960 p 2-9. Review of transmission line phenomena; derivation 
of Smith chart; impedance variations along mismatched line; 
voltage variations along mismatched line; representation of 
Smith chart admittance. 


Stepped Transformers for Partially Filled Transmission 
Lines, D.J.SULLIVAN, D.A.PARKES. IRE—Trans on Micro- 
wave Theory & Techniques v MTT-8 n 2 Mar 1960 p 212-17. 
Theoretical analysis made of effe*tive guide wavelength and 
characteristic impedance of partially filled transmission lines ; 
by use of equations presented, step transitions may be designed 
for dielectric loaded transmission lines. 


Synteza toru sztucznego i odtlumika metoda aproksymacji 
Pade, S.BELLERT. Archiwum Elektrotechniki v 8 n 4 1959 
p 595-615. Synthesis of artificial long line and amplifier with 
negative impedance by means of Pade’s approximation method ; 
design of passive electric system realizing frequency charac- 
teristics of long line havine wide frequency band; design of 
4-terminal network nonreflecting amplifiers with negative 
impedance, compensating attenuation and phase distortions of 
long line. 


Teoria fali powierzchniowej Goubau, P.SZULKIN. Archiwum 
Elektrotechniki v 8 n 2 1959 p 818-26. Simplification of ex- 
pressions for power flow and losses by energy transmission, 
based on analysis of G.GOUBAU’s theory of single conductor 
surface wave transmission lines (see Engineering Index 1951 
p 962). 


Transient Response of Transmission Line Containing Arbi- 
trary Number of Small Capacitive Discontinuities, C.POLK. 
IRE—Trans on Circuit Theory v CT-7 n 2 June 1960 p 151-7. 
Response of uniform loss-free transmission line, across which 
arbitrary number of lumped capacitors have been connected 
at equal intervals, is evaluated analytically and numerically; 
results can be applied directly to situations where long trans- 
mission lines with many discontinuities such as insulators or 
flanges are used. 


Umen’shenie sistematicheskogo vliyaniya mezhdu tsepyami 
VCh kabelei, V.O.SHVARTSMAN. Elektrosvyaz v 14 n 1 Jan 
1960 p 71-8; see also English translation in Telecommunica- 
tions n 1 1960 p 102-12. Reduction of systematic interaction 
between circuits of HF cables; effectiveness of reducing sys- 
tematic interaction between cables by transposing conductors 
of one pair in every four; experimental study of techniques 
for frequency range up to 800 ke. 


Untersuchung symmetrischer Hochfrequenzleitungen, K.LAU- 
TERJUNG, Archiv der Elektrischen Uebertragung v 14 n 1 
Jan 1960 p 26-36. Study of symmetrical HF lines; transforma- 
tion properties of balanced shielded RF transmission line and 
conditions prevailing on such line when used as measurement 
device; design problems of practically constructed balanced 
shielded measuring line with characteristic impedance of 240 
ohm. (English summary). 


Variatsionnyi metod rascheta mnogoprovodnoi linii, V.N. 
IVANOV. Radiotekhnika i Elektronika v 5 n 2 Feb 1960 
p 224-8; see also English translation in Radio Eng & Elec- 
tronics v 6 n 2 1960 p 68-74. Variational method of designing 
multiconductor lines; example of multirow multiconductor line 
with infinitely thin strip of conductors to show how problems 


Coaxial. 
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relating to fundamental wave in periodic multiconductor cable 
ean be solved by method proposed. 
See also Radio Measuring Instruments. 


Broad-Band Coaxial Choked Coupling Design, H.E.KING. 
IRE—Trans on Microwave Theory & Techniques vy MTT-8 n 2 
Mar 1960 p 132-5. Equations and curves to predict frequency 
bandwidth of coaxial choke couplings in terms of choke 
parameters; couplings discussed are those applicable to rotary 
joints and d-c isolation units. 

Capabilities of Commercially Available Coaxial Cables when 
Exposed to Extreme Environments, E.T.PFUND, Jr, P.S. 
KLASKY. Electronic Components Conference—Proe 1958 p 116- 
28. Thermal shock, high-altitude corona, cold bend, vibration, 
attenuation, dielectric strength, capacitance, and_ shielding 
effectiveness measurements made on several commercially avail- 
able coaxial cables described; conclusions as to possible devel- 
opment of 500 © temperature resistant coaxial cables. 


Corona in Coaxial Cables, J.P.AGRIOS. Electronics v 33 
n 40 Sept 30 1960 p 100, 101. Preparation of cable specimens 
for corona testing is described; test circuits and calibration of 
equipment to meet military standards is discussed. 


Die Stromverdraengung in Rohren und Koaxialleitern, W. 
HELD, K.WENZEL. Archiy fuer Elektrotechnik v 44 n 
1959 p 306-17. Current displacement in tube shaped and 
coaxial conductors; numerical calculation of current displace- 
ment for any frequency; effective resistance and inductive 
resistance within conductor are treated separately as functions 
of frequency and radius relations. 


Dispersive Properties of Bi-Helical Coaxial Line With Cen- 
tral Conducting Rod, V.S.MIKHALEVSKII. Radio Eng & Elec- 
tronics v 3 n 10 1958 p 62-8. English translation of article 
indexed in Engineering Index 1959 p 1133 from Radiotekhnika 
i Elektronika Oct 1958. 


High Frequency Properties of Coaxial Cable and Distortion 
of Fast Pulses, G.FIDECARO. Nuovo Cimento—Supplemento 
v 15 n 2 1960 p 254-63. Mathematical theory of coaxial cable; 
transient response of coaxial cable to sinusoidal excitations ; 
convenient way of determining accurately delay of coaxial 
cable is also shown. 


Metod rascheta zven’ev kosinusnykh korrektorov i ikh chas- 
totnykh kharakteristik, O.F.KOSMINSKII. Elektrosvyaz v 13 
n 9 Sept 1959 p 51-9; see also English translation in Tele- 
communications n 9 1959 p 996-1009. Method for calculation 
of cosine correction links including their frequency charac- 
teristics, for phase shapes or sections of coaxial cable; method 
makes it possible to estimate effect of amplitude-frequency 
distortions of phase shapes and of amplitude equalizers used 
for their compensation; experimental results. 


Reflection Coefficient Curves of Compensated Discontinuities 
on Coaxial Lines and Determination of Optimum Dimensions, 
A.KRAUS. Brit Instn Radio Engrs—J v 20 n 2 Feb 1960 
p 187-52. Discontinuities on coaxial lines are caused either by 
irregular cross-section or variation of dielectric constant; 
equivalent circuits of different types of circuit for determining 
reflection coefficient is described; curves for various configura- 
tions given. 


Vozbuzhdenie poverkhnostnykh elektromagnitnykh voln otkry- 
tym kontsom koaksial’noi linii, N.A-ARMAND. Radiotekhnika 
i Elektronika v 4 n 10 Oct 1959 p 1609-16; see also English 
translation in Radio Eng & Electronics v 4 n 10 1959 p 60-72. 
Excitation of surface electromagnetic waves by open end of 
coaxial line; use of integral equations to obtain expressions 
for surface wave field, radiation field and reflected field; quan- 
titative results relating to calculation of reflection coefficient 
and efficiency of surface wave excitation. 


Matching. Errori dovuti alle perdite in misure su elementi bi- 


lanciati, M.SOLDI. Alta Frequenza v 29 n 1 Feb 1960 p 30-58. 
Errors caused by losses in measurement of balanced elements ; 
detailed examination of errors which affect measurements of 
balanced circuit elements by means of composed-line balun, 
in metric wave range, caused by its losses; account can be 
taken of losses by assuming convenient equivalent cireuit and 
consequently correcting readings; parameters can be easily 
determined experimentally and noticeably improve measure- 
ment accuracy. (English abstract). 


K teorii plavnykh perekhodov s “garantirovannym” soglas- 
vaniem, M.E.GERTSENSHTEIN. Radiotekhnika i Blektronika 
v 4 n 9 Sept 1959 p 1460-4; see also English translation in 
Radio Eng & Electronics vy 4 n 9 1959 p 70-7, Theory of 
gradual transitions with “guaranteed”? matching; problem of 
optimum transmission, considering higher approximations, i.e. 
multiple reflections and higher wave types. : 


100:1 Bandwidth Balun Transformer, J.W.DUNCAN, V.P. 
MINERVA. IRE—Proe v 48 n 2 Feb 1960 p 156-64, te Nal 
and design of Chebyshev tapered balun transformer that will 
function over frequency bandwidths as great as 100:1 ; transi- 
tion from coaxial line to balanced two-conductor line is 
accomplished by cutting open outer wall of coaxial line so 
that open sector varies from zero to almost 2 TT in cross 
sectional view. 
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RADIO LINES—Continued 


Microwave... See also Radio Equipment—Microwave. 


Complementarity in Study of Transmission Lines, G.H. 
OWYANG, R.KING. IRE—Trans on Microwave Theory & 
Techniques v MTT-8 n 2 Mar 1960 p 172-81. Principle of 
complementarity applied to slot transmission line; complete 
parallelism between two-wire line and two-slot line estab- 
lished for ideal cases and extended by approximation to include 
practical cases; measurements made with two-slot transmis- 
sion line and its associated probing system; alternative method 
of measurements of parameters of two-slot line by method of 
analogy investigated. 


Novel Aid to Slotted Line Measurements, B.LAMBERTY. 
Microwave J v 2 n 9 Sept 1959 p 38-42. Completely mechanical 
and inexpensive device attachable to any slotted line reduces 
time required to make impedance measurements by locating 
angular position of impedance on Smith Chart automatically ; 
no preliminary recording of null positions data or mathematical 
computations necessary. 


Propusknaya sposobnost nekotorykh mnogoluchevykh kanalov 
svyazi, B.S.TSYBAKOV. Radiotekhnika i Elektronika y 4 n 10 
Oct 1959 p 1602-8; see also English translation in Radio Eng 
& Electronics v 4 n 10 1959 p 48-59. Carrying capacity of 
some channels with great number of paths; analysis of chan- 
nels in which ultra-short wave arriving at reception antenna 
consists of “straight’’ wave and wave due to scattering; 
expression for carrying capacity in case of uniform spectrum 
of additive noise; special cases. 


Study of Multielement Transmission Lines, H.KOGO. IRE— 
Trans on Microwave Theory & Techniques v MTT-8 n 2 Mar 
1960 p 136-42. Solution to general equations of multielement 
transmission lines proposed which relates voltage difference 
between lines and mesh current; under particular conditions 
only single type of propagating mode exists, and solution 
may be obtained by assuming several virtual two element 
transmission lines in lieu of existing multielement line. 


Discontinuities in Center Conductor of Symmetric Strip 
Transmission Line, H.M.ALTSCHULER, A.A.OLINER. IRE— 
Trans on Microwave Theory & Techniques v MTT-8 n 3 May 
1960 p 328-39. Systematic measurements program has been 
earried out to check validity of theoretical formulas for 
equivalent circuit parameters of variety of discontinuities in 
center conductor of symmetric strip transmission line; results 
indicate that, in general, these formulas are adequate for most 
engineering purposes and that certain of network parameters 
can be neglected. 

Questions of Approximate Calculation of Unsymmetrical 
Ribbon Lines With Compound Dielectric, A.Sh.VEITSMAN. 
Radio Eng & Electronics v 4 n 4 1959 p 57-73. English trans- 
lation of article indexed in Engineering Index 1959 p 1134 
from Radiotekhnika i Elektronika Apr 1959. 

Radiation from Discontinuities in Strip-Line, L.LEWIN. 
Instn Elec Engrs—Proc y 107 pt C (Monograph n 358) n 12 
Sept 1960 p 163-70. Method of calculation, adequate for lines 
of small spacing, for evaluation of radiation of line-above- 
ground printed circuit configurations; open-circuit is shown 
to be appreciably worse; from point of view of radiation 
loss, than short-circuit with right-angle corner at intermediate 
level; radiation from matched post; formulas for effects of 
reactive posts, with applications to simple resonator. 

Wide-Band Strip-Line Magic-T, E.M.T.JONES. IRE—Trans 
on Microwave Theory & Techniques v MTT-8 n 2 Mar 1960 
p 160-8. Theoretical performance calculations of wide-band 
strip-line Magic-T uses two dual strip-line band-pass filters ; 
when all four ports are terminated in same impedance, VSWR 
at each port is less than 1.47 over 2:1 frequency band, while 
isolation between opposite ports is greater than 20 db over 
this frequency band. 
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MODEL. Telecommunications n 7 1959 p 1709-20. English 
translation of article indexed in Engineering Index 1959 
p 11384 from Elektrosvyaz July 1959. 


Comparison of Deviations from Square Law for RF Crystal 
Diodes and Barretters, G.U.SORGER, B.O.WEINSCHEL. IRE 
—Trans on Instrumentation v 1-8 n 3 Dec 1959 p 103-11. 
Properties of barretters and crystal diodes when used as 
square law video detectors in power-or- voltage-ratio measure- 
ments at microwave frequencies; deviation from square-law 
characteristic as function in input and output levels discussed ; 
minimum usable signals and maximum range of accurate 
power ratio measurements are indicated. 


Curves Find Value of Chopped Waveforms, J.S.MACDOU- 
GALL. Electronics v 32 n 52 Dec 1959 p 46, 48. Determining 
rms value of chopped current or voltage wave can be simplified 
by graphical data given; ordinary test equipment such as 
average-reading meter and oscilloscope is required. 


Darstellung des Frequenzspektrums modulierter HF-Span- 
nungen, J.CZECH. Elektronische Rundschau v 13 n 11 Nov 
1959 p 409-10. Frequency spectrum display of modulated RF 
voltages; relatively simple method of displaying with oscil- 
loscope amplitude-modulated carrier, as well as both sidebands 
and their amplitudes; frequencies of carrier and sidebands 
are frequency-modulated by horizontal-sweep frequency of oscil- 
loseope; oscillographic comparison of carrier, modulated with 
sinusoidal wave with carrier modulated with complex voltages 
(speech, music). 


Determine Mismatch by Measuring Return Loss Accurately, 
R.E.LAFFERTY. Electronic Industries v 19 n 10 Oct 1960 
p 70-4. Using RF voltmeter and bridge, or directional coupler, 
accurate return loss measurements can be made directly in 
db; simple technique described permits measuring 55 db of 
return loss, equivalent to VSWR of 1.004. 


Measurement of Relative Phase Shift at Microwave Frequen- 
cies, C.A.FINNILA, L.A-ROBERTS, C.SUSSKIND. IRE— 
Trans on Microwave Theory & Techniques v MTT-8 n 2 Mar 
1960 p 143-7. Method for measuring relative phase shift of 
microwave devices, such as traveling-wave tubes, which utilizes 
serrodnye technique to transfer measurements into AF range; 
method is particularly useful in coaxial systems, where 
accurately calibrated phase shifters (and attenuators without 
phase shift) are not available. 


Measuring Total Circuit Inductance, S.RITTERMAN. Elec- 
tronics v 33 n 10 May 4 1960 p 58, 60. Method is described 
whereby lumped circuit inductance may be measured simply 
and accurately; only equipment required is oscilloscope with 
calibrated sweep velocities. 


Method of Amplitude and Phase Measurement in V.H.F. 
—U.H.F. Band, G.D.MONTEATH, D.J.WHYTHE, K.W.T 
HUGHES. Instn Elec Engrs—Proec v 107 pt B (Electronic & 
Communication Eng) n 32 Mar 1960 p 150-4. Null method for 
measuring changes in amplitude and phase of transmission 
characteristic of network at any frequeney in range 41-1000 
Mc; commercial instrument, designed for admittance meas- 
urement, is used with only slight modification for this applica- 
tion; measurement of phase can be made to within about 
plus or minus 3%. Paper 3155 E. 


Microwave Attenuation Measurements with Accuracies from 
0.0001 to 0.06 Decibel Over Range of 0.01 to 50 Decibels, G.F. 
ENGEN, R.W.BEATTY. US Bur Standards—J Research— 
Eng & Instrumentation v 64C n 2 Apr-June 1960 p 139-45. 
Application of power stabilization and measurement techniques 
has yielded hundredfold increase in resolution and _ stability ; 
refined techniques were applied to reduction of mismatch 
error; application for this technique was recently provided in 
ealibration of rotary vane type of variable microwave atten- 
uator. 


RADIO LINKS. See Radio Relay Systems; Radio Telephone. 
- RADIO MASTS. See Radio Towers. 
RADIO MEASUREMENTS 
See also Radio Antennas—Measurements ; Radio Interference ; 


Microwave Gain Measurement with Random-Noise Sources, 
L.G.SEBESTYEN. Electronic Technology v 37 n 5 May 1960 
p 195-6. Gas discharge tube may be used not only to obtain 
noise figures, but also as “signal generator’ for gain meas- 
urements in microwave equipment; gain of amplifier under 


Radio Lines; Radio Measuring Instruments; Radio Oscillators 
—Crystal; Radio Resistors; Radio Resonators; Radio Trans- 
mission ; Radio Transmitters ; Radio Wayes—Measurement ; Sig- 
nal Génerators; Waveguides—Measurements. 


Analysis of Microwave Measurement Techniques by Means 
of Signal Flow Graphs, J.K.HUNTON. IRE—Trans on Micro- 
wave Theory & Techniques vy MTT-8 n 2 Mar 1960 p 206-12. 
Method of setting up flow graphs of microwave networks and 
rules for their solution reviewed; single directional-coupler 
yeflecto-meter system for measuring reflection coefficient of 
load is analyzed. 

Application of Phase-Locking Techniques to Design of 
Apparatus for Measuring Complex Transfer Functions, G. 
THIRUP. Brit Instn Radio Engrs—J v 20 n 5 May 1960 
p 387-96. Theory of phase-lock synchronization ;_ two _devices 
for measuring complex voltage ratios using this principle; 
display of complex measuring results on cathode-ray tube. 


Brid Methods of Combining Outputs of Any Number of 
VHF Oscillators and Transmitters, V.M.KATUSHKINA, Z.1. 


test appears to be different from true gain if noise source 
is used instead of signal generator; explanation offered and 
diagram provided to interpret obtained data correctly. 


O raschete navedennogo toka pri proizvol’nom dvizhenii zarya- 
zhennykh chastits, V.I.GAIDUK. Radiotekhnika i Elektronika 
v 5 n 2 Feb 1960 p 239-54; see also English translation in 
Radio Eng & Electronics v 5 n 2 1960 p 90-111. Calculation 
of induced current caused by arbitrary motion of charged 
particles continuously introduced into systems, such as reson- 
ators, various types of waveguide structures; general expres- 
sions; example of idealized circuits of retarding-field oscillator 
and monotron for which electron efficiency and induced cur- 
rent harmonics are found. 16 refs. 


O vliyanii parametrov fidera na koeffitsient shuma i chuvst- 
vitel’nost priemnoi sistemy, L.M.MASHBUTS. Radio-tekhnika 
vy 15 n 1 Jan 1960 p 38-47; see also English translation in 
Radio Eng v 15 n 1 1960 p 52-65. Effect of feeder parameters 
on noise and sensitivity coefficient of receiving system; prob- 
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lems of optimum matching of receiver input; method for 
determination of relative noise temperature of antenna. 


Ob optimal’nom sposobe opredeleniya vremennogo polozheniya 
impul’sov, B.N.MITYASHEV. Radiotekhnika i Elektronika v 5 
n 2 Feb 1960 p 206-13; see also English translation in Radio 
Eng & Electronics v 5 n 2 1960 p 41-52. Optimum method of 
determining time position of pulses; refined method in which 
limiting precision at low noise level is combined with maxi- 
mum limiting resistance to noise. 


On Accuracy of Time Determination of Sloping Signal, 
V.ILNIKITENKO. Radio Eng & Electronics v 3 n 10 1958 
p 86-97. English translation of article indexed in Engineering 
Index 1959 p 1134 from Radiotekhnika i Elektronika Oct 1958. 


On Measurements of Microwave FE and H Field Distributions 
by Using Modulated Scattering Methods, M.K.HU. IRE—Trans 
on Microwave Theory & Techniques v MTT-8 n 3 May 1960 
p 295-300. Method of Justice, Rumsey, and Richmond for 
measuring E field distribution is extended to measurement of 
H field distribution by using loop scatterer formed by two 
diodes; this diode loop method has particular advantage of 
eliminating large and undesirable effect produced by asso- 
ciated E field when measuring H field. 


Recording Atmospheric Radio Noise, C.CLARKE. Electronic 
Technology v 37 n 9 Sept 1960 p 346-9. Technique is described 
for recording atmospheric noise on magnetic tape, using rela- 
tively simple equipment at field stations, and sending tapes 
to research center; limitation of technique is mainly from 
unwanted amplitude variations arising from misalignment of 
tape in guide mechanism and from contact variations between 
head and tape. 


Standards. Design Studies for Rubidium Gas Cell Frequency 
Standard, J.M.ANDRES, D.J.FARMER, G.T.INOUYE. IRE 
—Trans on Military Electronics v MIL-3 n 4 Oct 1959 p 178-83. 
Studies undertaken in design of small, gas cell stabilized 
atomie frequency standard making use of field-independent 
hyperfine resonance of rubidium 87 at 6834 Me are described ; 
one study is concerned with generation of requisite microwave 
energy at resonant frequency, another with choice of optimum 
length for gas cell, and last with optimization of parameters 
for modulation process used. 


Frequency Variations of Quartz Oscillators and Farth’s Ro- 
tation in Terms of N.P.L.Caesium Standard, L.ESSEN. J.V.L. 
PARRY, J.M.STEELE. Instn Elec Engrs—Proe v 107 pt B 
(Electronic & Communication Eng) n 33 May 1960 p 229-34. 
Variations in frequencies of quartz oscillators as compared 
with that of cesium standard; it is shown that frequencies 
of ring-type oscillators at National Physics Laboratory and 
other laboratories do not devart from those given by linear 
lew of variation by more than plus or minus five parts in 
10° over period of three yr. Paper 3002M. 


Gas Cell “Atomic Clock”? as Hieh-Stabilitvy Frequency Stand- 
ard, M.ARDITI. IRE—Trans on Military Electronics v MIL-4 
n 1 Jan 1960 p 25-8. Quartz crystal oscillators have been 
develoned to high degree of accuracy, but they require aging 
neriod of several months; this basie defect can be greatly 
alleviated by locking crystal oscillator to center frequency 
of stable atomic transition through servomechanism system; 
gas cell type of ‘‘atomie clock” using this principle is de- 
scribed. 


Insuring Precision of Primary Frequency Standard, D. 
HARTKE, Electronic Equipment Eng v 8 n 9 Sept 1960 
p 81-3. Frequency divider and clock permit time comparison 
moasurements necessary to maintain precision quartz crystal 
*-esuency standard; evolution of measurements yields error 
and drift rate of local standard. 


IRE Standards on Methods of Measuring Noise in Linear 
Twoports, 1959. IRE—Proec v 48 n 1 Jan 1960 p 60-8. Various 
ways in which noise performance of transducers may be 
rated are defined and specified; suitable methods of measuring 
noise performance are then described. Standard 59 IRE 20.8]. 


Microwave Meacham Bridge Oscillator, W.R.SOOY, F.L. 
VERNON, J.MUNUSHIAN. IRE—Proce v 48 n 7 July 1960 
p 1297-1306. Microwave analog of LF Meacham bridge oscil- 
lator is described; stability is enhanced by placing resonant 
element in one arm of bridge in feedback logs: resonant 
element takes form of very high-Q molecular resonator and 
very high short-term stabilities become possible. 


Parametric Diodes in Maser Phase-Locked Frequency Divider 
M.L.STITCH, N.O.ROBINSON, W.SILVEY. IRE—Trans on 
Microwave Theory & Techniques vy MTT-8 n 2 Mar 1960 
p 218-21. Divider intended for use in portable frequency 
standard does not use microwave tubes other than planar 
diode; use of parametric diode frequency multiplier sub- 
stantially improved lock-in performance of divider. 


Standard Frequency Distribution System, R.B.NAUGLE 
V.VINCI. Electronic Equipment Eng v 8 n 6 June 1960 p 89-91. 
Processing, amplification, and distribution of signals from 
commercial frequency standard is discussed; design and 
mechanical features of transistor distribution amplifier, 
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See also Radio Interference; Radio Measurements ; Radio 
Oscillators—Crystal ; Radio Waves—Measurement ; Signal Gen- 
erators ; Waveguides—Measurements, 

A.C.Bridges with Inductive Ratio Arms, F.BUTLER. Elec- 
tronic Technology v 37 n 8 Aug 1960 p 303-9. Impedance 
bridges using transformer connected ratio arms are subjected 
to errors caused by imperfect magnetic coupling between 
arms; it is shown that errors due to use of transformers of 
normal design and construction may be greatly reduced by 
procedure involving preliminary balance followed by second 
balance with unknown impedance short circuited. 


Accurate Microwave Wavemeters with Convenient Calibra- 
tion Tables, H.E.BUSSEY, A.J.ESTIN. Rev Sci Instruments 
v 31 n 4 Apr 1960 p 410-13. Refined construction techniques 
by which high Q’s were attained for cavity wavemeters, suit- 
able for precise physical measurements; precision of meters 
described is 0.02 Me at 9000 Mc; absolute accuracy very high 
after strains in metal have stabilized; calibration table con- 
taining 10¢ entries; curve fitting method, accurate to one 
in 10°, 

Amplitude Distribution Meter, M.DRAYSON. Electronic Eng 
v 31 n 380 Oct 1959 p 578-84. Significance of signal amplitude 
distribution measurements; waveform sampling device which 
permits measurements to resolution of at least 1%; instrument 
capable of measuring amplitude distributions between ranges 
of 0.3 to 30 v amplitude and 0.1 eps to 10 Me frequency, 
and will display amplitude distribution plot of waveforms 
above 1 ke minimum frequency. 

Analysis of Transmission Cavity Wavemeter, L.YOUNG. 
JRE—Trans on Microwave Theory & Techniques v MTT-8 n 4 
July 1960 p 436-9. Analysis of transmission wavemeter is 
presented which, given single-mode in each section of trans- 
mission line, is exact; treatment is based on transfer matrix 
and does not require use of equivalent L-C-R circuits. 


Appareils de mesure pour circuits sur paires coaxiales a 
bande elargie, J.SELZ, A.de LEUDEVILLE, M.BOURGUIG- 
NON. Cables & Transmission v 14 n 1 Jan 1960 p 30-41. 
Measuring instruments for wide band coaxial circuits; main 
characteristics of three measuring instruments built by Com- 
pagnie Industrielle des Telephones for development and main- 
tenance of 2700-channel coaxial circuits operated in 60-12 
435 ke band; discussion includes M.51 generator, M.52 hetero- 
dyne level meter, and M.53 level and attenuation meter. 


Broad-Band Radio Frequency Interferometer, J.W.CARR. 
IRE—Trans on Instrumentation v I-8 n 2 Sept 1959 p 39-43. 
Instrument described measures instantaneously frequency of 
scanned RFE oscillator; RF sensitive portion of instrument is 
basically transmission line loop which sets up interference 
pattern of crests and nulls along line, fundamentally same as 
optical interferometer; interference pattern sweeps past sta- 
tionary detectors in manner related to change in frequency; 
pulse forming networks and logic circuits deliver information 
in digital form. 


Calibrating Broadcast Modulation Meters, D.S.HENRY. Elec- 
tronics v 33 n 16 Apr 15 1960 p 67. Method for checking 
calibration of FM and television transmitter percentage-of- 
modulation monitors is described; method uses Bessel function 
measurements, 


Designing Loop-Type Coaxial Directional Couplers, G.BOS- 
TICK. Electronic Equipment Eng v 8 n 7 July 1960 p 55-6. 
Chart gives design parameters for loop-type directional couplers 
used in 50 to 4000 Me range; directivity of 20 db ean be 
obtained easily, with values of 30 db or higher possible with 
experimental refinement of finished unit. 


Dielectric Resonator Method of Measuring Inductive Capaci- 
ties in Millimeter Range, B.W.HAKKI, P.D.COLEMANN. IRE 
—Trans on Microwave Theory & Techniques v MTT-8 n 4 
July 1960 p 402-10. Technique for measurement of dielectric 
and magnetic properties of homogeneous isotropic medium in 
range of approximately 3 to 100 kme is described; measuring 
structure is resonator made up of right circular cylindrical 
dielectric rod placed between two parallel conducting plates; 
accuracy of plus or minus 0.1% is possible. 


Digital Instrumentation of Antenna Measurements, E.K. 
DAMON. Electronics v 33 n 42 Oct 14 1960 p 90-8. Investiga- 
tion. of near fields of long end-fire antenna arrays is facilitated 
by instrumentation that measures amplitude and differential 
phase shift of signal at large number of points along array; 
data obtained is processed by digital computer. 


Digital Rate Synthesis for Frequency Measuremen 
Control, T.J.REY. IRE—Proec y 47 n 12 Dee 1959 = BOB IS. 
Method in which conventional techniques are replaced by 
pulse techniques ; signal whose frequency is to be measured, 
is represented by pulse train; pulse rate of signal is then 
compared with controllable variable rate pulse reference 
source; detector measures difference rate and produces output 
which indicates magnitude and sign of difference. 


‘ Digital Voltmeter Logic, R.A.ALLEN, Electronic Equipment 
Eng v 8 n 6 June 1960 p 93-6. Design of digital voltmeter 
that converts voltage to be measured to time period and finally 
to decima] readout is described; circuits, waveforms, and logic 
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required to carry out analog to digital conversion and auto- 
matic polarity display are presented. 


Ein aperiodischer Frequenzvervielfacher fuer den "e- 
quenzbereich, R.MITTERER. Frequenz y 14 n 1 Weer doeo 
p 14-16. Aperiodic frequency multiplier for AF range; how 
accuracy of frequency measurements using counting principle 
can be increased by frequency multiplication; device for de- 
pou ng frequencies between 100 cps and 10 ke; measuring 
circuit. 


Ein einfaches lichtelektrisches Kompensationspolarimeter 
unter Anwendung der Magnetorotation, W.HELLENTHAL. 
Zeit fuer Instrumentenkunde vy 68 n 1 Jan 1960 p 16-17. 
Simple photoelectric compensation polarimeter making use of 
Faraday effect for modulation and for compensation of rotation 
produced by specimen. 


Ein Leistungsmesser hoher Empfindlichkeit fuer den Fre- 
quenzbereich 10 MHz bis 12,4 GHz, M.EBISCH. Siemens Zeit 
v 33 n 9 Sept 1959 p 572-5. High-sensitivity power meter for 
10 Me to 12.4 KMc; how drawbacks in thermal method of 
measurement can be overcome, by keeping meter thermistor 
heated to constant resistance value by audio regulating ampli- 
fier ; if RF power is applied, audio power applied to thermistor 
is reduced by amount of RF power indicated by instrument 
calibrated in mw and dbm. 


Eine kapazitive Tastsonde zur Messung sehr kleiner Aus- 
schlaege im Frequenzgebiet von 50 Hz-2.0 MHz, H.HEROND, 
A.LENK. Hochfrequenztechnik u Elektroakustik vy 68, n 5 
Dec 1959 p 152-8. Capacitative probe for measurement of very 
small displacements in frequency range of 50 cps-2Mc; ap- 
paratus for measurement of displacements between 10-1 and 
10-° m for studying properties of piezoelectric materials. 

Feedback Circuits for A-C Instrument Calibration, E.A. 
GILBERT. Electronics v 33 n 40 Sept 30 1960 p 94-6. D-c 
amplifier used in feedback circuit to standardize a-c currents 
and voltages directly to standard cell is described; circuit 
establishes thermocouple calibrating current that is directly 
proportional to standard cell voltage to accuracy of plus or 
minus 0.01%. 

For Transient Studies . . . Spectrum Analyzer Supplies Per- 
manent Record, R.J.FARBER, A.PROUDFIT. Electronic In- 
dustries v 19 n 1 Jan 1960 p 68-72. Spectrum analyzer 
described in which many filters and readout devices are 
operated simultaneously; this eliminates need for scanning or 
commutation, as well as losses or errors inherent in these 
processes ; immediate permanent record of spectral density as 
function of time and frequency also easily obtained. 


Frequency Measuring Receiver, G.F.MEAKES. Electronic 
Eng v 32 n 393 Nov 1960 p 712-13. Combination of high 
stability receiver and digital frequency counter permits carrier 
frequency of transmissions to be measured quickly and 
accurately ; instrumental accuracy is unaffected by modulation 
or poor signal]-to-noise ratio. 

High Q Wavemeter Design, E.F.GOODENOUGH. Marconi 
Rev v 23 n 137 1960 p 85-98. Design of wavemeter having 
frequency discrimination better than 1/35,000 Me at Q band 
is presented; resonator design, excitation of cavity, and 
coupling between resonators are discussed. 


High Resolution Millimeter Wave Fabry-Perot Interferometer, 
W.CULSHAW. IRE—Trans on Microwave Theory & Tech- 
niques v MTT-8 n 2 Mar 1960 p 182-9. Design and operation 
of microwave interferometer at wavelengths around 6 mm; 
reflectors which are simple, easy to make, and capable of 
scaling for operation at short wavelengths in ultramicrowave 
region are used; with power reflection coefficients around 
0.999, very sharp fringes and Q values around 100,000 were 
obtained on interferometer. 


Instrumentation for Complex Signal Environment Testing, 
D.KRUEGER, G.HERLT, Jr. IRE—Trans on Instrumentation 
vy I-9 n 1 June 1960 p 18-18. Simulation program and equip- 
ment developed to facilitate environmental testing of new 
receiver, data processing, and display systems; simulator sys- 
tem permits simulation of high-density signal areas, complex 
pulse-type modulations, and effects of bandwidth suppression 
when magnetic tape recorders are used. 


Magnetic-Field Pickup for Low-Frequency Radio-Interference 
Measuring Sets, M.EPSTEIN, R.B.SCHULZ. IRE Nat Con- 
vention Rec v 7 pt 8 (Communications Systems, etc) 1959 
p 64-76. Hall-effect sensor is described that can measure 
magnetic fields as low as 10 gauss (equivalent to electric 
field strengths of 8x10-> uw v/meter) over frequency range 
from 30 eps to 15 ke; design and use of probe is described, 
and effects of stray inductive pickup and of thermal variations 
discussed. 


Meter Measures Noise Figure, H.C.POULTER. Electronic 
Equipment Eng v 7 n 8 Aug 1959 p 36-40. Automatic noise 
figure meter developed by Hewlett-Packard Co measures effect 
of internally generated noise up on signal-to-noise ratio of 
system; basic principles of instrument and method of opera- 
tion of each stage given. 


New Measuring Equipment for Long-Range Communications, 
H.LIERSCH. Siemens Rev v 27 n 2 Feb 1960 p 41-4. Improve- 
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ments in carrier level-meter setups for balanced and coaxial 

lines; features of coupling ratio tracing receiver ; microwave 

frequency-sweep measuring setups for attenuation and reflec- 

Lo coefficient, and microwave output meter for 5 ww to 
mw. 


New Microwave Technique for Determining Noise Spectra 
at Frequencies Close to Carrier, A.L.WHITWELL, N.WIL- 
LIAMS. Microwave J v 2 n 11 Nov 1959 p 27-32. Spectrum 
analyzer for X-and C-bands described; it possesses ability to 
distinguish between frequency and amplitude modulated noise 
and to present these spectra independently ; device has narrow- 
band filter that may be located at accurately known frequency 
separation from carrier for purpose of making noise measure- 
ments, and high order of sensitivity. 


New Uses for Fluxgate Principle, G.S.KAN. Electronic In- 
dustries v 19 n 8 Aug 1960 p 107-10. Clip-on type of milliam- 
eter is described; probe clamps around wire carrying d-c 
and produces a-c signal proportional to current; electronic 
section amplifies and rectifies a-c signal and presents its 
amplitude on indicating meter; principle may be extended to 
measurement of a-c fields and varying d-c. 


Ob odnom metode izmereniya mgnovennoi chastoty chastot- 
nomodulirovannykh kolebanii, A.A.VASIL’EV. Radiotekhnika 
v 14 n 10 Oct 1959 p 64-72; see also English translation in 
Radio Eng v 14 n 10 1959 p 93-107. Method for measurement 
of instantaneous frequency of frequency-modulated oscilla- 
tions; no resonant circuits are used in apparatus, which 
ensures high accuracy of fast variable frequency measure- 
ment. 


Plotter of Intermodulation Distortion, E.F.FELDMAN, B. 
RANKY. IRE Int Convention Ree v 8 pt 7 (Audio, Broad- 
casting, etc) 1960 p 55-63. Instrument described plots amplitude 
of difference-frequency tone vs lower excitation frequency in 
CCIF intermodulation distortion measurements; two swept, 
equal-amplitude tones with selected audio difference frequency 
are used to excite tested system; readout is on AF spectrum 
analyzer which remains tuned to difference frequency. 


Precise Measurement of Large Dynamic Response Charac- 
teristics of Audio Networks, D.S.COCHRAN. Audio Eng Soc 
—J v 8 n 3 July 1960 p 169-71. Measurements at audio 
frequencies are complicated by problems of harmonics and of 
noise and hum under varying situations; various solutions are 
discussed; single instrument described provides facilities that 
solve all phases of problem of precise measurement of charac- 
teristics of audio networks. 


Precision Phasemeter for CW or Pulsed UHF, R.T.STEV- 
ENS. Electronics v 33 n 10 Mar 4 1960 p 54-7. Phasemeter is 
described that operates in band from 100 to 500 Me and 
which measures phase between two signals to within 0.2% 
for c-w signals and to within 0.5% for pulsed RF in same 
frequency range; output is in digital form, giving phase 
difference directly in degrees. 

Spectral Measurements of Sliding Tones, W.GERSCH, J.M. 
KENNEDY. IRE Int Convention Ree v 8 pt 2 (Circuit Theory, 
Electronic Computers) 1960 p 157-70. Response of spectrum 
analyzer to sliding tones, defined as sinusoid whose frequency 
changes linearly with time; spectrum analyzer is assumed 
to be equivalent of bank of filters whose outputs are measured 
at single point in time. 

Spectrum Analyser for Video Frequencies, A.L.WHITWELL, 
N.WILLIAMS. Electronic Eng v 32 n 387 May 1960 p 268-74. 
General purpose spectrum analyzer for frequency range 500 
cps to 95 ke; instrument has threshold sensitivity of about 
0.2uv in a 70 eps band and dynamic range of 50db. 


Survey of Wave Analysers and Distortion-Factor Meters, 
R.BROWN. Brit Communications & Electronics v 7 n 10 Oct 
1960 p 760-5. Principles of wave analyzers for analysis of 
complex vibration and noise waveforms and for measurement 
of non-linearity distortion in audio and carrier equipment are 
reviewed; distortion factor meters also considered; charac- 
teristics of representative British wave analyzers and dis- 
tortion factor meters presented in tabular form. 


Test Set for Measurement of Envelope Delay Distortion at 
Audio Frequencies with 1-Microsecond Precision, W.A.CODD. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 49 
July 1960 p 241-5. Test set developed to overcome disadvan- 
tages in connection with point-by-point single-frequency meas- 
urements of insertion phase shift, translating all test fre- 
quencies in suitable manner to single frequency at phasemeter 
input, thus eliminating need for rebalancing; relevance of 
measuring techniques to facilities for data transmission. 
Paper 60-46. 

Time-Compressor Using Magnetostrictive Delay Lines, S.J. 
MEYERS, L.ROSENBERG, A.ROTHBART. IRE Int Conven- 
tion Rec v 8 pt 9 (Instrumentation, etc) 1960 p 195-203. 
Waveform analysis of LF signals can be facilitated by time 
compression technique of either analog or digital nature; 
design factors and resultant performance of experimental 
pulse code modulation time compressor, using magnetostrictive 
delay lines, are presented. 


Transformation of Sinusoidal Signals into Short Pulses, 
V.I.NIKITENKO, A.N.PEGOEV. Instruments & Experimental 
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Techniques (English translation of Pribory i Tekhnika Ek- 
sperimenta) n 2 Mar-Apr 1959 p 289-91, Instrument based 
on method previously developed by author, provides for great 
accuracy of conversion; error of transformation is less than 
10+ of original sinusoidal signal period, with changes in its 
amplitude by factor of 2; oscillograms illustrating operation 
of circuit. See Engineering Index 1959 p, 1134. 


Transistorized Slicer Analyzes Signal Amplitude, T.A.BICK- 
ART. Electronics v 33 n 5 Jan 29 1960 p 70, 72. Statistical 
measurements of signals and noise are facilitated by simple 
circuit which uses basic characteristics of diode AND gate 
to measure amplitude probability density functions; width 
of output is proportional to time that input signal is between 
specified voltage levels. 


Unconventional Technique for Measuring VSWR, J.HAN- 
SON. Electronics v 32 n 43 Oct 23 1959 p 120-1. Transistorized 
instrument measures VSWR of antenna in 150 to 175 Me 
range; variable frequency oscillator provides signal voltage at 
required frequency, feeds it through directional coupler to 
antenna; any mismatch at antenna reflects power back to 
directional coupler; coupler has two outputs that may be 
selected, and which are proportional to forward and reflected 
powers. 


Use of White Noise for Interference Measurement in Chan- 
nels of Radio-Telephone Relay Stations, A.I.ZHUDAKIN, Tele- 
communications n 4 1959 p 422-32. English translation of 
article indexed in Engineering Index 1959 p 1136 from Elek- 
trosvyaz Apr 1959. 


Using Off-Balance Bridges for Measurement and Control, 
G.REVESZ. Electronics v 33 n 27 July 1 1960 p 52-4. Off- 
balance capacitance bridges are analyzed to determine basic 
design equations; example shows design of bridge that meas- 
ures capacitances ranging from 10 to 100 picofarads. 


V.S.W.R. Indicators with Automatic Read-Out, M.KOL- 
LANYI, R.M.VERRAN. Electronic Eng v 31 n 381 Nov 1959 
p 666-71. System is described that removes much of labor 
from VSWR measurements using slotted lines and which still 
gives access to phase information; it is based on maximum- 
minimum detector that detects and stores extreme values of 
voltages encountered during recording cycle; ratio of these 
voltages can be calculated by electronic means also described ; 
system gives direct read-out either on meter or digital display 
unit. 

Wobbelmessplaetze fuer zeitsparende Messungen im Fre- 
quenzbereich 450 bis 8200 MHz, L.FRECH, J.TURBAN. Sie- 
mens Zeit v 33 n 12 Dee 1959 p 767-73. Swift-frequency 
measuring setups for time-saving measurements in range from 
450 to 8200 Me; description of four setups which serve 
primarily for plotting reflection coefficient and attenuation 
as function of frequency, but are also suitable for determining 
gain and directional characteristic of antennas, and for other 
applications. 

Z-Axis Marker Generator for Bandpass Cireuit Alignment, 
D.J.ODORIZZI. Electronics v 33 n 26 June 24 1960 p 108, 110. 
Two tube circuit is described that provides variable frequency 
oscilloscope intensity marker for wideband bandpass measure- 
ments of IF amplifier strips; easily calibrated circuit main- 
tains long term accuracy of better than 1%, 

Testing. See Signal Generators. 
RADIO METEOROLOGY. See Meteorology. 
RADIO METERS. See Radio Measuring Instruments. 
RADIO MODULATORS 
See also Gyrators; Radio Circuits; Radio Circuits—Analysis. 


Diode Modulator for Millimetre Waves, K.J.S.CAVE, W.NEU, 
A.C.SIM. Instn Elec Engrs—Proe vy 106 Pt B Supp n 16 
May 1959 p 759-61. Small and inexpensive germanium point- 
contact diode developed for high-speed switching of carrier 
at 35,000 Me; diode can typically modulate several hundred 
milliwatts of carrier power with response time less than 
3 musec; novel modulator in which insertion loss with such 
diode is less than 2 db. Paper 2907E. 


Dvyustoronnyaya amplitudnaya modulyatsiya i ee ispol’zo- 
vanie dlya sovmestnoi peredachi dvukh signalov, B.M.PEVZ- 
NER. Elektrosvyaz v 13 n 12 Dee 1959 p 17-25; see also 
English translation in Telecommunications n 12 1959 p 1329-42. 
Bilateral amplitude modulation and its application to simul- 
taneous transmission of two signals with single carrier, and 
with level selection at receiving end; crosstalk distortion 
between transmitted signal in quasi-statonary state and its 
dependence on width of frequency spectrum, on depth of 
modulation and on type of subcarrier; distortion compensation } 
methods of obtaining bilateral modulation. 


Nigenschaften und Bemessungen von Ringmodulatoren, H. 
BLEY. Nachrichtentechnische Zeit v 13 n 8, 4 Mar 1960 
p 129-36; Apr p 196-201. Performance and design of ring 
modulators ; design of differential transformer and diode ring 
circuit takes into consideration conversion loss, matching and 
harmonic distortion; matching ratios are shown in geometrical 
matching plane from which transformation ratios of differen- 
tial transformers can be derived. 


RADIO MODULATORS—Continued 


Explicit Form of F.M.Distortion Products with White-Noise 
Modulation, R.G.MEDHURST, J.H.ROBERTS. Instn Elec Engrs 
—Proe v 107 pt C n 11 (Monograph n 352) Mar 1960 p 120-6, 
(extension and correction) n 12 Sept p 367-9. How solution of 
problem can be reduced to repetition of number of standard 
operations on digital computer; application of technique to 
fourth-order distortion appearing in amplitude modulation, 
generated by terms in amplitude characteristic up to sixth 
degree; with minor modification, resulting formula also applies 
to fourth-order distortion appearing in frequency modulation ; 
formulas for various orders of distortion in top channel. 
24 refs. 

Frequency Modulation by Reactance Switching, M.M.BRADY. 
Electronics v 33 n 9 Feb 26 1960 p 74, 76. Fixed reactance 
may be used to frequency modulate resonant circuit ; switching 
circuit is arranged so that fixed reactance is switched in 
parallel with main resonant circuit during portion of every 
eycle; resonant frequency of total circuit is then made function 
of potential or current that controls switching element. 


Modulationsverzerrungen bei Frequenzmodulation durch spe- 
zielle Frequenzbandbegrenzung, E.HENZE. Archiv der Elek- 
trischen Uebertragung v 13 n 8 Aug 1959 p 348-55. Modulation 
distortions during frequency modulation by special frequency 
band limitations ; numerical determination of distortion factors 
appearing upon application of signal for several double tuned 
band filters with critical coupling; calculation of amplitudes of 
two combination tones appearing upon application of two fm 
signals. 

Papers on Rectifier Modulators, Instn Elec Engrs—Proc 
vy 107 pt B (Electronic & Communication Eng) n 33 May 
1960 p 261-81 (discussion) 281-4. Solutions for modulation- 
product currents in series- and shunt-type rectifier modulators ; 
how input impedance of rectifier modulator of series, shunt, 
or ring type can be calculated; tabulated results; Rectifier 
Modulators with Frequenecy-Selective Terminations, D.P.HOW- 
SON, D.G.TUCKER, 261-72; Input Impedance of Rectifier 
Modulators, D.G.TUCKER, 273-81. Papers 3051K, 3187E. 


Pulse-Code Modulator Using Junction Transistors, A.J.ARM- 
STRONG. Instn Elec Engrs—Proc v 106 Pt B Supp n 16 
May 1959 p 571-6. Modulator, designed to provide 5-digit 
transmission of signal having total bandwidth of 800 eps for 
producing digital code from a-ec waveform; monitor unit is 
included to decode any required number of digits of output 
signal so that system-evaluation tests can be carried out. 
Paper 3088E., 

Pulse Width Modulator, D.C.BROWN, J.E.BAUGHEN. Elec- 
tronic Eng v 32 n 387 May 1960 p 302-3. Hole storage effect 
in junction transistor used to produce pulse width modulation 
in circuit; using signal sampled at 10 ke, sensitivity of 20 
usec/v is realized. 


Rectifier Modulators, D.P.HOWSON. Electronic Technology 
v 37 n 4 Apr 1960 p 158-62. General set of equations for 
series rectifier modulator is obtained; method for reducing 
complexity of these equations; resultant set of equations is 
shown to be soluble in some cases by successive approximation ; 
application to modulator with constant resistance terminations 
and to series modulator terminated in pure capacitance. 


Sources of Error in Hall-Effect Multipliers, A.R.BILLINGS, 
D.J.LLOYD. Instn Elec Engrs—Proe vy 106 Pt B Supp n 16 
May 1959 p 1706-13. Errors are shown to be due to either 
coupling between input or output, or they are produced by 
nonlinear processes within device; estimate of magnitude of 
errors interpreted in terms of carrier leak, modulation leak 
and envelope distortion for particular application of Hall- 
effect modulator; comparison is made between plates con- 


serueee of indium antimonide and indium arsenide. Paper 
2989K. 


Vozdeistvie chastotno- i amplitudno-modulirovannykh kole- 
banii na lineinye sistemy, I.T.TURBOVICH. Radiotekhnika 
v 15 n 1 Jan 1960 p 30-4; see also English translation in 
Radio Eng v 15 n 1 1960 p 39-46. Effect of frequency and 
amplitude modulated oscillations in linear systems; method 
for practical calculation; output voltage of linear systems is 
expressed as Duhamel integral, obtained as product of input 
voltage and dynamic transmission coefficient of system. 


Zur Theorie des magnetischen Ringmodulators, R.ELSNER. 
Archiv der Elektrischen Uebertragung v 13 n 11 Nov 1959 
p, 486-94, Theory of magnetic ring modulator; equivalent 
cireuit derived for idealized B-H characteristics which can 
be used for basic design considerations and for proportioning 
ring modulator circuit; it is shown that resistive impedance 
transferred for tuning of output circuit to lower sideband 
takes negative values in signal circuit, so that device acts 
as parametric amplifier. 


Microwave. Linear Microwave Modulator, J.GINDSBERG. Elec- 


tronic Equipment Eng v 7 n 10, 11 Oct 1959 p 48-52, Nov 
p 51-4. Microwave modulatory circuit capable of transforming 
linear Faraday rotation into phase shift with essentially no 
attendant amplitude variations ; by simple adjustment it may 
be converted to provide a-m output, or any desired mix- 
ture of phase and amplitude modulation; factors to be con- 
sidered in broadband operation of modulator, ; 
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Low Power Amplitude Modulator at Microwave Frequencies 
C.BOWNESS, J.Q.0WEN, N.E.THOMASSEN, IRE—Can Con. 
vention Rec 1958 p 475-9. Reciprocal attenuator, or amplitude 
modulator, described in which resistive vanes are placed along 
length of ferrite rod located on axis of rectangular waveguide; 
effects of variations of some physical parameters; broadband 
20 ke amplitude modulator operating from 8.2 to 12.4 kme. 


New Semiconductor Microwave Modulator, H.JACOBS, F.A 
BRAND, M.BENANTI, J.MEINDL, R.BENJAMIN. IRE Int 
Convention Rec v 8 pt 3 (Electron Devices, Microwave Theory 
& Techniques) 1960 p 155-64. Semiconductor device is proposed 
for use as amplitude modulator for microwave transmission ; 
principle of action depends upon increase of absorption with 
increase of conductivity caused by injection of excess minority 
carriers ; mechanism of modulation action is discussed as well 
as device design. 


P-I-N Modulator, Electrically Controlled Attenuator for 
MM and Sub-MM Waves, F.C.De RONDE, H.J.G.MEYER, 
O.W.MEMELINK. IRE—Trans on Microwave Theory & Tech- 
niques v MTT-8 n 8 May 1960 p 325-7. Construction and 
performance of millimeter wave modulator; main part of 
modulator consists of p-i-n germanium structure inserted into 
rectangular waveguide; modulation depth of 11 db could be 
obtained at frequencies up to 5 ke, this modulation being 
caused for greatest part by attenuation. 


RADIO NAVIGATION. See Direction Finding Systems. 
RADIO NETWORKS. See Radio Circuits. 


RADIO NOISE. See Electron Tubes—Noise ; Information Theory ; 
Radar—Noise; Radio Amplifiers—Noise; Radio Antennas; 
Radio Circuits—Noise; Radio Equipment—Noise; Radio Inter- 
ference; Radio Measurements; Radio Measuring Instruments ; 
Radio Oscillators; Radio Receivers—Noise; Radio Relay Sys- 
tems; Radio Telephone; Radio Transmission—Noise; Radio 
Waves—Propagation; Semiconductor Devices—Noise; Sound 
Measurement ; Transistors—Noise. 


RADIO OSCILLATORS 


See also Masers; Piezoelectric Crystals; Radio Circuits— 
Analysis ; Radio Circuits—Frequenecy Converters ; Radio Equip- 
ment; Radio Equipment—Power Supply; Radio Measurements 
—Standards; Radio Measuring Instruments; Semiconductor 
Devices—Diode; Signal Generators. 


Amplitude Fluctuations of Oscillations of Independent Valve 
Oscillator, L.I.GUDZENKO. Radio Eng & Electronics v 4 n 1 
1959 p 156-75. English translation of article indexed in En- 
gineering Index 1959 p 1140 from Radiotekhnika i Elektronika 
Jan 1959. 

Automatic Phase Control: Theory and Design, T.J.REY. 
IRE—Proc v 48 n 10 Oct 1960 p 1760-71. Automatic phase 
control (APC) serves to synchronize oscillator with sinusoidal 
reference signal of low power; APC systems are analyzed 
and design criteria presented; limit of pull-in range is derived. 

Automatycezna korekeja czestotliwosci generatora przy zas- 
tosowaniu metody liczenia impulsow, S.RYZKO. Archiwum 
Elektrotechniki v 9 n 1 1960 p 79-89. Automatic frequency 
control of oscillator employing pulse counting techniques ; 
contrel system includes standard frequency reference oscil- 
lator giving standard amount of time, and binary-analog 
counter-discriminator producing output signal which indicates 
sign and magnitude of frequency deviation of controlled 
oscillator. (English abstract). 

Background Noise in Nonlinear Oscillators, J.A.MULLEN. 
IRE—Proe v 48 n 8 Aug 1960 p 1467-73. For general black 
box model of resistive one terminal-pair nonlinear oscillator, 
it is shown that noise output from noise bands around oscilla- 
tory frequency is composed of additive noise of shape of 
oscillator resonant circuit and very small FM broadening of 
oscillator line. 

Conditions de fonctionnement d’un oscillateur bloqué, P. 
GOVAERTS. Revue HF v 4 n 6 1959 p 141-9. Operating 
conditions of blocking oscillator; simplified explanation is 
given to fourth order differential equation to reduce it to first 
order equation and derive expression for pulse duration; 
ealeulations of pulse duration, particularly for special case 
where transformer inductance is large and for two bias 
voltages. 

Design of Valve Oscillator for Operation With Variable 
Complex Load, Z.1.MODEL, N.S.FUZIK. Radio Eng v 14 n 5 
1959 p 65-81, English translation of article indexed in En- 
gineering Index 1959 p 1140 from Radiotekhnika May 1959. 


Die Beschreibung des Umklappvorganges beim Multivibrator, 
G.KOHN. Archiv der Elektrischen Uebertragung v 14 n 5 May 
1960 p 193-203. Change of state of multivibrator; complete 
family of lines of state, which all converge into two stable 
points describing circuit; initiation of change from one stable 
state into other; influence of duration and amplitude _of 
initiating pulse on changeover time; nonlinear characteristics, 
which can be used in predetermining and measuring structural 
stability ; optimum anode impedance for multivibrators whose 
change-of-state time is to be minimized. (English summary). 


Die Optimalisierung der RC-Roehrenoszillatoren, T.ZAGA- 
JEWSKI. Hochfrequenztechnik u Elektroakustik vy 68 n 4 
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Nov 1959 p 127-36. Optimalization of RC tube oscillators; 
development of nonlinear coefficients for calculating nonlinear 
distortions of oscillating circuits and to establish their 
optimum operating conditions; example of application of 
method to RC tube oscillators. 


Digital Input for Precision Variable Oscillators, N.G.ALEX- 
AKIS. Electronics vy 32 n 44 Oct 30 1959 p 56-7. Precision 
variable frequency generator described that consists of voltage 
controlled oscillator, present counter, timing signal, and 
error detector; operating frequency is set digitally at preset 
counter; digital servo loop holds voltage-controlled oscillator 
at desired frequency ; with frequency set to four digits accuracy 
is 0.01%. 

Effect of Cathode Impedance on Frequency Stability of 
Linear Oscillators, C.T.KOHN. IRE—Proc v 48 n 1 Jan 1960 
p 80-8. It has been assumed that frequency instabilities in 
oscillators were primarily due to tube capacitances ; however, 
it is shown that growth of interface layer between cathode 
sleeve and oxide coating causes cathode impedance to change 
during lifetime to point where this becomes equally important 
factor in design of highly stable oscillators ; experimental and 
design data. 


Energeticheskie zavisimosti tetrodnykh generatorov sverkhvy- 
sokikh chastot, V.S.MIKHAILOV. Radiotekhnika v 14 n 9 
Sept 1959 p 19-24; see also English translation in Radio 
Eng v 14 n 9 1955 p 23-32. Energy dependencies of UHF 
tetrode generators; electronic phenomena in _ screen-anode 
region when voltage, less than constant potential in anode, 
is applied to screen; relations permit study of operation of 
generator during increased output, frequency multiplication 
and amplitude modulation. 

Erzeugung von Schwingungen mit wesentlich nichtlinearen 
negativen Widerstaenden, R.URTEL. Nachrichtentechnische 
Fachberichte n 13 1958 38 p. Generation of oscillations with 
essentially nonlinear negative resistances; criteria for stabil- 
ization of oscillations in case of natural resistances (dynatron) 
or ‘artificial’ resistances arising in feedback amplifiers; 
reconciliation of various seemingly divergent viewpoints. 

Features of Transients Arising in Resonant Circuit in Case 
of Modulation of Either Phase of Driving Oscillations or 
Parameters of Circuit, A.S.VINITSKII, P.ILEVDOKIMOV. 
Radio Eng v 14 n 7 1959 p 23-37. English translation of article 
indexed in Engineering Index 1959 p 1140 from Radiotekhnika 
July 1959. 

Fonction de transfert d’un systéme oscillant synchronisé par 
un signal exterieur sinusoidal, R.BERETZE. Revue HF v 4 n 6 
1959 p 125-36. Transfer function of oscillatory system syn- 
chronized to external sinusoidal signal; theoretical analysis 
and model study, applied to phase-shift oscillator with three 
phase shift units to establish system of resonance curves of 
special form having no equivalent in passive circuits. 


Frequency Control of Oscillator by Nuclear Magnetic Reso- 
nance, R.V.POUND, R.FREEMAN. Rey Sci Instruments v 31 
n 2 Feb 1960 p 96-102. Features of simple super-regenerative 
oscillator that produces coherent signal at magnetic resonance 
frequency of sample in its coil; cw oscillator is phase locked 
to oscillator and signal which results follows variations in 
frequency of magnetic resonance owing to variations of field, 
within less than 5 parts in 10%; signal produced is adequately 
monochromatic and stable enough to be used for magnetic 
resonance experiments with high resolution. 


Frequenzspruenge und Zieherscheinungen an_ gekoppelten 
Kreisen, W.S.EHRENBERG. Assn Suisse des Electriciens— 
Bul v 50 n 21 Oct 10 1959 p 1009-16. Frequency jumps and 
“nulling”’ effects in coupled circuits; admittance effects for 
pair of coupled oscillatory circuits ; determination of oscillating 
frequency, assuming active element to be constant pure nega- 
tive resistance; study of “‘pulling”’ effect in terms of Q and 
coupling factor. 


Generirovanie zatukhayushchikh kolebanii vysokoi chastoty s 
pomoshch’yu upravlyaemykh ionnykh razryadnikov, A.D.AR- 
TYM, A.V.DONSKOI. Elektrichestvo v 88 n 1 Jan 1960 p 59-63. 
Generation of undamped HF oscillations by means of con- 
trolled electronic discharge gaps; principle underlying produc- 
tion of fading oscillation schemes using ionic dischargers, 
de-ionization time of which is considerably longer than period 
of oscillations to be generated; how character of fading HF 
oscillations in certain cases, e.g. in induction heating, makes 
it possible to use them as well as non-fading oscillations. 


K teorii nelineinykh kolebanii v yradiotekhnike, G.Sh.KE- 
VANISHVILI. Radiotekhnika v 14 n 9 Sept 1959 p 17-18; see 
also English translation in Radio Eng v 14 n 9 1959 p 20-2. 
Theory of nonlinear oscillations in radio engineering; method 
for solution of nonlinear equations, which is essentially 
modification and further develpment of method of “slowly 
varying amplitudes.” 


K voprosu o sostavlenii uraynenii dlya avtogeneratoroy, M.I. 
KONTOROVICH. Radiotekhnika i Elektronika v 5 n 2 Feb 
1960 p 310-22: see also English translation in Radio Eng & 
Electronics v 5 n 2 1960 p 187-204. Composition of oscillator 
equations; equation with slight non-linearity, describing be- 
havior of vacuum tube oscillator with arbitrary number of 
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degrees of freedom; finite difference equations, employed in 
composing “abbreviated equations,’’ and in finding periodic 
solutions. 


Kettenleiter als Kopplungsnetzwerk in Oszillatorschaltungen, 
R.PAUL. Frequenz v 14 n 3 Mar 1960 p 84-94; see also Dres- 
den, Technische Hochschule—Wissenschaftliche Zeit v 8 n 4 
1958-59 p 829-41. Ladder networks as coupling element in 
oscillator circuits; performance of such feedback networks 
using tubes and transistors ; experimental results on amplifiers 
with 3- and 5-element ladder networks. 


L’étude des oscillateurs par l’approximation du premier 
harmonique, J.LOEB. Onde Electrique v 40 n 395 Mar 1960 
p 255-9. Study of oscillators by approximation of first har- 
monic; main aspects of frequency stability of oscillator includ- 
ing spontaneous drift resulting from phase variations in 
amplifier and locking of oscillator by small constant signal 
voltage; widening of output spectrum due to noise. 


Locking Range of Oscillator for Different Nonlinearities, 
B.R.NAG. AIEE—Trans v 79 pt 1 (Communication & Elec- 
tronics) n 48 May 1960 p 134-6. Dependence of locking range 
of oscillator on character of stabilizing nonlinearity; it is 
shown that lower order nonlinearity provides wider range; 
for small amplitude signals, however, locking range is not 
much influenced by character of nonlinearity. Paper 60-57. 


Methodes topologiques appliquees a l’electronique, L.SIDE- 
RIADES. Revue Generale de l’Electricite v 68 n 8 Aug 1959 
p 497-511; see also Annales des Telecommunications v 14 
n 7-8 July-Aug 1959 p 185-207. Application of topological 
methods in electronics, particularly to analysis of first and 
second order nonlinear systems; results of theoretical study 
are applied to development of oscillators, systems with gyro- 
magnetic coupling and multivibrators of discontinuous and 
continuus operation. 


Monochromaticity and Noise in Regenerative Electrical 
Oscillator, M.J.E.GOLAY. IRE—Proce v 48 n 8 Aug 1960 
p 1473-7. Regenerative oscillator is postulated to be equivalent 
to RLC cireuit in which negative resistance-Rn, placed 
parallel with R, has value which is slowly varying function 
of mean-square voltage across it; expressions for departure 
from monochromaticity of regenerative oscillator so repre- 
sented, as well as for intensity and bandwidth of thermal 
noise generated in oscillator by resistance R. 


Nekotorye osobennosti perekhodnykh protsessov v asinkhron- 
nom avtogeneratore s dyvumya stepenyami svobody, pri sil’no 
otlichayushchikhsya koeffitsientakh zatukhaniya sobstvennykh 
kolebanii, A.ALMAGAZANIK. Radiotekhnika i Elektronika v 4 
n 8 Aug 1959 p 1359-67; see also English translation in Radio 
Eng & Electronics v 4 n 8 1959 p 188-203. Peculiarities of 
transients in asynchronous oscillator with two degrees of 
freedom and with widely differing self oscillation attenuation 
factors; approximate solutions for three stages of transient 
process; conditions for rapid attenuation of pulses and for 
stabilization of one-frequency oscillations corresponding to 
lesser attenuation factor. 


Nelineinaya teoriya ferritovykh generatorov, A.L.MIKAEL- 
YAN. Radiotekhnika i Elektronika v 5 n 1 Jan 1960 p 46-58; 
see also English translation in Radio Eng & Electronics v 5 
n 1 1960 p 66-88. Nonlinear theory of ferrite oscillators which 
permits one to establish not only conditions for excitation of 
parametric oscillations, but also to calculate amplitude of 
oscillations in resultant working conditions; caleulation of 
resonance curves for electromagnetic type generator. 


Noise in Oscillators, W.A.EDSON. IRE—Proec v 48 n 8 Aug 
1960 p 1454-66. During initiation of oscillation, noise con- 
stitutes starting voltage and therefore affects time required for 
wave to reach some pre-established amplitude; during sustained 
oscillation, noise creates undesired perturbations or modulation 
in both amplitude and phase of wave; time and_ spectral 
distributions of noise effects in typical oscillators are derived. 


On Qualitative Theory of Asynchronous Regimes in Self- 
Oscillating Systems With Two Degrees of Freedom, A.A. 
MAGAZANIK. Radio Eng & Electronics v 4 n 7 1959 p 48-65. 
English translation of article indexed in Engineering Index 
1959 p 1139 from Radiotekhnika i Elektronika July 1959. 


Optymalne parametry generatorow lampowych z obwodami 
RC typu T, T.ZAGAJEWSKI. Archiwum Elektrotechniki v 9 
n 1 1960 p 17-52. Optimum parameters of RC tube oscillators 
with T circuits; analysis of nonlinear phenomena in such 
oscillators; parameters of circuit are given necessary for 
obtaining smallest nonlinear distortions, (English abstract). 


Parametricke kmity v tlumenem oscilacnim obvodu, H. 
HLAVKA. Elektrotechnicky Obzor v 49 n 3 Mar 1960 p 124-9. 
Parametric oscillation in damped oscillating circuit ; qualitative 
study of conditions for generation of parametric resonance; 
stability conditions. (English summary). 


Phase-Shift Oscillator, E.A.FREEMAN. Electronie Technol- 
ogy v 387 n 7 July 1960 p 276-80. Analysis of phase-shift 
oscillator is presented that takes into account non-linear limit- 
ing process, and therefore allows oscillator to be designed to 
give specific values of harmonic distortion; factors affecting 
frequency and amplitude of oscillation are discussed. 


RADIO OSCILLATORS—Continued 


Qualitative Analysis of Non-Linear Differential Equation 
of Second Order of Self-Oscillating System With Bounded 
Increment Region, A.A.LUCHINA. Radio Eng & Electronics 
vy 4n 3 1959 p 127-39. English translation of article indexed 
in Engineering Index 1959 p 1140 from Radiotekhnika i Elek- 
tronika Mar 1959. 


Qualitative Untersuchung einer neuen Oszillatorschaltung, 
S.VOJTASEK, K.JANAC. Hochfrequenztechnik u Elektroakus- 
tik v 69 n 1 Feb 1960 p 11-17. Qualitative study of new 
oscillator circuit; use of differential analyzer to solve third 
degree differential equations particularly in connection with 
transients and build-up of oscillations. 


Response of Oscillating System With Linearly-Varying 
Resonant Frequency, N.M.SEDYAKIN. Radio Eng & Elec- 
tronics v 4 n 3 1959 p 150-8. English translation of article 
indexed in Engineering Index 1959 p 1140 from Radiotekhnika 
i Elektronika Mar 1959. 


Stabilitaetsprobleme bei monostabilen Multivibratoren, G. 
KOSEL, Elektronische Rundschau vy 13 n 8 Aug 1959 p 277-9. 
Stability problems of monostable multivibrators ; stable multi- 
vibrator circuit, obtained from analysis of influence of time 
constants on trigger pulse amplitude, and of frequency de- 
pendence of output pulse width. 


Sulla stabilita delle oscillazioni di rilassamento sincronizzate 
mediante impulse, E.De CASTRO. Alta Frequenza v 29 n 2 
Apr 1960 p 206-31. Stability of impulse synchronized relaxation 
oscillations ; problem of stability is reduced to finite difference 
equation, which may be solved graphically, and by analytic 
methods when equations are linearized; same procedure is 
applied to frequency demultiplication and intervals of stable 
synchronization are calculated for particular case; experi- 
mental results are given. (English abstract). 


Synchronization of Auto-Oscillator by Modulated External 
E.M.F., E.S.VORONIN. Radio Eng 14 n 2 1959 p 63-75. English 
translation of article indexed in Engineering Index 1959 
p 1140 from Radiotekhnika Feb 1959. 


Theoretische Untersuchungen ueber den komplexen Schein- 
widerstand magnetostriktiver Ring-Dehungsschwinger, A. 
FRAUDE. Archiv fuer Elektrotechnik v 44 n 7 1959 p 399-418. 
Theoretical investigation of complex impedance of ring 
density magnetostriction oscillator; simplified expressions, 
equivalent circuit and local curves; experimental verification. 
19 refs, 


Transfluxor Oscillator Gives Drift-Free Output, R.J.SHERIN. 
Electronics v 33 n 10 Mar 4 1960 p 48-9. Transfluxor oscillator 
circuit, which is essentially magnetic multivibrator with elec- 
tronic frequency control, retains last frequency setting for 
many hours after removal of control signal; transfluxor opera- 
tion, circuit parameters, and oscillation time calculations are 
discussed. 


Ueber Oszillatoren und deren Schwingstellen, W.HERZOG. 
Nachrichtentechnische Zeit vy 12 n 8 Aug 1959 p 421-30. Oscil- 
lators and their oscillation conditions; design and Q value 
ealculations of high-Q oscillatory circuits with balanced and 
unbalanced quadripoles, in which amplitude conditions are 
independent from quadripole determining frequency. 


Ueber Schwingungskreise mit veraenderlichen Parametern 
(rheolineare Schwinger), E.G.WOSCHNI. Hochfrequenzte:hnik 
u Elektroakustik v 69 n 3 June 1960 p 108-8. Oscillator circuits 
with variable parameters (rheolinear oscillators) ; approximate 
formulas for pulling range and negative damping of circuits 
with sinusoidal variation of capacitance; solution of problem 
for variable damping; relation between pulling range and 
negative damping. 


Usloviya ustoichivosti odnovremennykh kolebanii vy mnogo- 
konturnykh avtokolebatel’nykh sistemakh, G.M.UTKIN. Radio- 
tekhnika i Elektronika v 4 n 12 Dee 1959 p 1993-2003. Condi- 
tions for stability of synchronous oscillations in multicircuit 
oscillatory systems; simple expressions for symmetrical and 
partly symmetrical systems; stability of synchronous oscilla- 
tions in coupled symmetrical oscillators, in which characteris- 
tics of anode current are approximately described by third and 
fifth order polynomials. 


Viliyanie razbrosa parametrovy lamp na dlitel’nost impul’sa 
v skhemakh mul’tivibratorov, V.B.SILIN. Elektrosvyaz v 13 
n 8 Aug 1959 p 48-51; see also English translation in Tele- 
communications n 8 1959 p 865-77. Effect of variation of tube 
parameters on pulse duration in multivibrator circuits ; theoret- 
ical and experimental study resulting in calculation formulas, 
considering correlations between tube parameters; expediency 
of using stabilizing circuits, in which exchange of tubes is 
taken into account. 


Voltage Sensitivity of Local Oscillators, W.Y.PAN. RCA 
Rev v 20 n 3 Sept 1959 p 478-84. Dependence of oscillation 
frequency on certain operating conditions discussed and defined 
mathematically in terms of independent variables; analysis 
reveals two chief causes of frequency instability, changes in 
operating voltages and rises in temperature, are closely related ; 
stabilized oscillator circuit described, 
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Wien Bridge Oscillators, D.E.D.HICKMAN. Wireless Worl 
v 65 n 11 Dec 1959 p 550-5. Basic equations and eee eet 
expressions for phase/frequency and amplitude/frequency ehar- 
acteristics of Wien bridge network; various sources of fre- 
quency drift and errors caused by parameters of associated 
amplifier within regenerative loop; methods of amplitude 
stabilization and their limitations; design proceedure for 1-f 
Wien bridge oscillator employing thermistor stabilization. 


Zakres chwytania synchronizacji w ukladach generatorow 
lampowych z automatyezna kontrola fazy, T.NIEWIADOMSKI. 
Archiwum Elektrotechniki v 9n 1 1960 p 53-77. Pull-in range 
of synchronization in oscillators with automatic phase control; 
relations, applicable to systems with arbitrary filters incor- 
porated into feedback path; experimental verification of results 
by model study. (English abstract). 


See also Radio Oscillators—Transistor. 


Bestimmung von Frequenzschwankungen mit einer Unsicher- 
heit von 10-° bis 10-18 durch digitale Periodendauer-Messung 
einer Schwebung, R.MITTERER. Frequenz vy 14 n 5 May 1960 
p 157-62. Determination of frequency variations with error 
of 10-° to 10-% by digital measurement of beat duration ; 
method for fast measurement of short time frequency varia- 
tions in crystal oscillators, is based on generation of beat 
frequency between two frequencies to be intercompared, period 
length of beat frequency being measured with digital time 
meter; error of time meter can be determined from diagram. 

Instrument for Measuring Automatically Attenuation Time 
of Quartz Crystal Resonator Free Oscillations, Yu.M.LIBIN. 
Instruments & Experimental Techniques (Translation of 
Pribory i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 93-6. 
Simple instrument with automatic time recording for meas- 
urement of resonator Q factor and its equivalent parameters 
over wide range of frequencies and Q factors; instrument is 
suitable for mass-production measurements. 

Quartz Oscillators With Neutralization, L.A.KKORNEYEV. 
Telecommunications n 12 1958 p 1229-37. (English translation 
of Elektrosvyaz). Working principles of quartz harmonic 
generators with neutralization; recommendations for circuit 
parameters for this type of generator. 


Viiyanie nagruzki kvartsevykh rezonatoroy na_ stabil’nost 
chastoty kvartsevykh generatorov, G.B.AL’TSHULLER. Radio- 
tekhnika v 14 n 12 Dee 1959 p 45-9; see also English transla- 
tion in Radio Eng v 14 n 12 1959 p 62-9. Effect of quartz 
resonator load upon frequency stability of quartz oscillators ; 
formulas for determination of temperature due to self-heating 
of high-frequency resonator plates; method for taking into 
account frequency instability of quartz oscillator. 


See Masers. 


Power Stabilizer for Frequency Modulated Micro- 
wave Oscillators, H.A.DIJKERMAN, C.HUISZOON, A.DY- 
MANUS. Applied Sci Research Sec B v 8 n 1 1959 p 1-7. 
Power stabilizer with short time-constant; by means of 
stabilizer frequency-modulated microwave signal of constant 
amplitude is obtained; possible applications in measurements 
on microwave components and in field of microwave spectro- 
scopy are mentioned. 


Untersuchungen an inhomogenen Verzoegerungsleitungen 

periodischer Struktur, H.WEHRIG. Nachrichtentechnische Zeit 
vy 13 n 2 Feb 1960 p 71-81. Nonhomogeneous periodic delay 
lines; study of various types of delay lines with 3-dimensional 
grid structure from point of view of their applicability as 
frequency control elements in backward wave oscillator for 
millimeter wave region; measurement of dispersion charac- 
teristics and of electric field strength in direction of wave 
propagation. 
Oscillistor—New Type Semiconductor Oscillator, 
R.D.LARRABEHR, M.C.STEELE. J Applied Physics v 31 n 9 
Sept 1960 p 1519-23. New magneto-oscillatory effect has been 
observed in electron-hole plasma within semiconductor ; plasma 
can be produced by such agents as contact injection and 
optical or thermal excitation of minority carriers through 
suitable contacts; device is termed the oscillistor to suggest 
semi-conductor oscillator; experiments suggest that oscillistor 
mechanism involves magnetically induced interaction of bulk 
plasma of electrons and holes. 


Arbeitsweise der Transistorsperrschwinger und 
Uebersicht ueber ihre Grundformen, W.HILBERG. Elektro- 
nische Rundschau v 13 n 9 Sept 1959 p 330-5. Operation of 
transistor blocking oscillators and synopsis of their basic 
circuits; formulas for pulse duration and building-up time 
derived with aid of approximated equivalent circuits ; effects of 
transistor parameters, transmission ratios, stray inductances 
and capacitances ; simple rules for dimensioning ; basic circuits 
of monostable blocking oscillators with special regard to their 
application. 

Crystal Controlled High Frequency Transistor Oscillators, 
W.F.CHOW. Semiconductor Products v_ 2 n 9 Sept 1959 
p 21-7. Crystal controlled transistor oscillators of 10-50 Me 
frequency range were studied for their frequency stability with 
change of supply voltage and of temperature; it is shown that 
good frequency stability can be obtained from properly de- 
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signed oscillator without use of non-linear compensation 
techniques or need for temperature controlled chamber ; circuit 
and design factors. 


Design of Transistor Blocking Oscillators, P.NORMAN, 
E.J.E.SMITH. Instn Elec Engrs—Proc v 106 Pt B Supp n 18 
May 1959 p 1251-9. Basic circuit operation of monostable 
transistor blocking oscillator using transformer inductance 
pulse-width control and shunt load; formula for pulse width 
is derived and simple method of making this width accurate; 
calculation and reduction of recovery time. Paper 3013E. 


Designing High-Power Transistor Oscillators, W.E.ROACH. 
Electronics v 33 n 2 Jan 8 1960 p 52-5. Using transistors 
recently developed, oscillators can be built with 100 w output 
at 10 Mec, and 0.2 w at 300 Mc; specific design procedure 
to obtain optimum circuit in minimum time is given; amplifier 
and feedback sections of oscillator are designed separately, 
then combined to produce final circuit. 


Formirovanie vershiny impul’sa vy bloking-generatore na 
ploskostnom poluprovodnikovom triode, B.S.MEL’NIKOV. Ra- 
diotekhnika i Elektronika v 5 n 2 Feb 1960 p 323-9; see also 
English translation in Radio Eng & Electronics y 5 n 2 1960 
p 205-14, Formation of peak pulses in blocking oscillator 
using junction transistors; quasi-linear method of analyzing 
blocking oscillator on basis of linearized transistor charac- 
teristics ; results permit determination of amplitude and dura- 
tion of generated pulse, and also of its waveform to within 
15-20%. 


Frequenzstabilitaet eines astabilen Multivibrators mit Tran- 
sistoren, E.BRUECKNER. Nachrichtentechnische Zeit v 12 
n 10 Oct 1959 p 509-13. Frequency stability of astable tran- 
sistor multivibrators; frequency stability increases approxi- 
mately proportionally with operating voltage, and temperature 
sensitivity decreases with smaller collector current and smaller 
base impedance of transistors; rules for optimum design of 
astable multivibrators with transistors. 


K analizu skhem avtogeneratorov na _ poluprovodnikovykh 
triodakh, A.J.ALEKSANDROV, E.N.GARMASH. Elektrosvyaz 
v 13 n 8 Aug 1959 p 31-7; see also English translation in 
Telecommunications n 8 1959 p 847-57. Analysis of self-oscil- 
lator circuits with transistors; accuracy and limitations of 
methods based on determination of amplification factor, while 
feedback circuit is disconnected; method of analysis without 
disconnecting feedback. 


Kompensatsiya poter v kolebatel’n0om konture s pomoshch’yu 
poluprovodnikovogo trioda, I.L.POLYAKOV. Elektrosvyaz v 13 
n 9 Sept 1959 p 28-34; see also English translation in Tele- 
communications n 9 1959 p 961-71. Loss compensation of 
single oscillator circuit by using transistors as source of 
negative impedance; expressions permitting one to estimate 
instability of Q factor and resonance frequency improvement, 
resulting from ambient temperature variations. 


Transistor Beta-Phase-Shift Oscillator, A.R.SAHA. J Elec- 
tronics & Control v 9 n 2 Aug 1960 p 113-25. New oscillator 
circuit makes use of internal phase-shift of transistor and 
only single CR section as external phase-shifting network, 
advantage being taken of low-input impedance of common 
emitter junction transistor; analytic expressions for frequency 
of oscillation and minimum voltage feedback factor for sus- 
tained oscillations; range of oscillation frequency extending 
to several times cut-off value of transistor is shown to be 
obtainable. 


Transistor LC Oscillator Circuits for Low-Frequency, 
Low-Power Operation K.HOLFORD. Mullard Tech Communi- 
cations v 5 n 41 Dee 17-25. Design of both grounded emitter 
or gyrounded-base configuration; graphs relate three quan- 
tities: amplitude of oscillation, oscillator bias and ratio of 
peak to mean emitter current, to amount of feedback applied ; 
procedure suitable for output powers up to about 20mw and 
frequencies up to approximately f1/50, 

Transistor LC Oscillator Circuits Giving Moderate Values 
of Output Power, K.HOLFORD. Mullard Tech Communica- 
tions v 5 n 42 Feb 1960 p 60-70. Simple procedure is described 
for design of single ended, grounded emitter LC oscillators 
working at frequencies up to about fi/10; maximum frequency 
of operation of these circuits depends on base resistance of 
type of transistor used; design charts and formulas are 
provided which enable efficiency and amplitude of oscillation 
to be predicted with accuracy of few %. 


Transistor Sine-Wave LC Oscillators, P.J.BAXANDALL. 
Instn Elec Engrs—Pyroc v 106 Pt B Supp n 16 May 1959 
p 748-58. Analysis of various oscillator circuits ; features of 
simple push-pull high-efficiency oscillator in which substantially 
constant current flows in each transistor for whole of its 
180° conduction angle; development of more elaborate unusual 
high-efficiency oscillator; oscillator based on ‘long-tailed-pair’ 
circuit for applications where high efficiency is not important, 
and which can supply either sine wave or square wave, or 
both. Paper 2978E. 

RADIO PHONOGRAPHS. See Phonographs; Radio Receivers. 


RADIO RANGE. See Direction Finding Systems; Radar. 
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See also Balloons—Radio Communication ; Direction Finding 
Systems; Radio Amplifiers; Radio Astronomy; Radio Equip- 
ment; Radio Telegraph; Radio Telephone. 


Application of Linear Servo Theory to Design of AGC Loops, 
W.K.VICTOR, M.H.BROCKMAN. IRE—Proc v 48 n 2 Feb 
1960 p 234-8. Analytical technique for designing automatic 
gain control circuits is presented which is based on feedback 
control theory; technique permits designer to specify perform- 
ance of AGC system completely with respect to step changes 
in signal level, ramp changes in signal level, frequency 
response, receiver gain error as function of noise, etc, before 
receiver is tested. 


Application of Voltage Variable Semiconductor Capacitor in 
Automatic Sweep Circuits and Signal-Seeking Receivers, J. 
BLACK. IRE Nat Convention Rec v 7 pt 7 (Audio, ete) 1959 
p 55-8. Basic method of automatic frequency sweep by charging 
voltage variable capacitor is presented and advantages over 
mechanically driven tuning capacitors discussed; receiver 
automatic gain and/or frequency control may be used for 
sweep control and station tracking: practical circuits embody- 
ing this principle are given that are applicable to radio 
receivers and television sets. 

Circuit Trends in Domestic Sound and Broadcast Receivers, 
F.A.RODWELL. Instn Elec Engrs—J v 5 n 58 Oct 1959 
p 567-78. Factors influencing specification and design of 
modern broadcast receivers and radiophonographs with par- 
ticular reference to reception of f-m transmissions and 
utilization of stereophonie long-playing records; application 
of commercially available transistors to receiver design ; manu- 
facture of printed-wiring laminate and application of printed- 
wiring methods to receiver production. 

Controlling RFI Susceptibility in Receivers, H.M.SACHS, 
J.J.KRSTANSKY. Electronic Industries v 19 n 9 Sept 1960 
p 92-9. With good basic design it is possible to produce 
receivers that have low susceptibility to undesired signals ; 
factors to be considered are discussed, and include sensitivity, 
selectivity, spurious responses, intermodulation, and _ cross- 
modulation as well as standard shielding considerations. 


Design Considerations of Input Circuit of Radio-Receiver 
with Frequency-Dependent Impedance, V.A.BORISOV. Tele- 
communications n 11 1959 p 1155-65 (Hnglish translation of 
Elektrosvyaz). Discussion of input circuit with correcting 
circuit, introduced by R and C, making it possible to maintain, 
at fixed value, pass band, selectivity of tuning channel and 
variability of transmission factor of input circuit during 
returning within limits of sub-band; example of calculation 
of input circuit of super-heterodyne radio-receiver. 

Issledovanie izmeneniya spektra pryamougol’nogo vysoko- 
chastotnogo impul’sa pri prokhozhdenii ego cherez rasstroennyi 
p-obraznyi fil’tr i amplitudnyi ogranichitel, N.M.BOLDYREV. 
Radiotekhnika vy 14 n 8 Aug 1959 p 14-21; see also English 
translation in Radio Eng v 14 n 8 1959 p 16-26. Spectrum 
variation of rectangular HF pulse during its passage through 
detuned Pi-type filter and amplitude limiter; approximate 
expression and graph for spectrum of limited potential. 


Issledovanie sposobovy sokhraneniya vysokoi tochnosti gra- 
duirovki shkal s ispol’zovaniem mekhanicheskikh korrektoroyv 
i chastot opornogo geterodina, M.E.MOVSHOVICH. Radio- 
tekhnika v 14 n 11 Nov 1959 p 36-42; see also English trans- 
lation in Radio Eng v 14 n 11 1959 p 44-53. Methods for 
maintaining high scale graduation accuracy by means of 
mechanical correctors and reference oscillator; analysis of 
conditions for optimum correction of frequency scales of 
superheterodyne receivers, using connecting capacitors, in- 
ductors or movable scales, or their combinations; design 
formulas for correcting systems. 


Prokhozhdenie radioimpul’sov cherez rasstroennyi izbiratel’- 
nyi trakt radiopriemnykh ustroistv, V.L.DUN’E, I.S.KHEV- 
RUNIN,. Elektrosvyaz v 14 n 2 Feb 1960 p. 20-7; see also 
English translation in Telecommunications n 2 1960 p 144-55. 
Passage of radio pulses through detuned selective tract of 
radio receiving apparatus; consideration is given to bell- 
shaped and rectangular radio pulses through selective circuit 
of receiver at different detunings between carrier frequency 
of radio pulse and tuned frequency of selective tract. 


Receiver Sensitivity Charts, C.W.YOUNG. Electronic Equip- 
ment Eng v 8 n7 July 1960 p 61-2. Graphs provide conversion 
between receiver sensitivity ratings expressed in db below 1 
mw and in microvolts; these figures can also be compared to 
ideal KTB level for noise level determination. 


Selective Qualities of Autodyne Reception, I.M.KOGAN. 
Telecommunications n 6 1959 p 605-20. English translation of 
article indexed in Engineering Index 1959 p 1142 from Elek- 
trosvyaz June 1959. 


Single-Sideband Communication, A-CCORMACK. GEC Journal 
v 27 n 4 Autumn 1960 p 213-18. Design of single sideband 
communication HI® system comprising comprehensive receiver 
and frequency synthesizer, under present development by Gen- 
eral Electric Co, England; receiver is designed for all classes 
of amplitude modulated signal reception. 


Vozdeistvie amplitudno-modulirovannogo signala na dvukh- 
petlevuyu sistemu avtomaticheskoi regulirovki usileniya, V.V. 
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SHIROKOV. Radiotekhnika i Elektronika v 5 n 2 Feb 1960 
p 218-23; see also English translation in Radio Eng & Elec- 
tronics v 5 n 2 1960 p 59-67. Influence of amplitude-modulated 
signal on double-loop automatic gain control system; expres- 
sions for spectrum of signal envelope at output of amplifier 
with double-loop AGC-system for arbitrary shape of envelope 
at input; case of sinusoidal modulation, 


Aircraft. See Aircraft—Radio Equipment. 

Amplifiers. See Radio Amplifiers—Transistor. 

Batteries. See Electric Batteries. 

Coils. See Radio Coils. 

Control. See Radio Capacitors. 

Detectors. See also Radio Receivers—Frequency Modulation ; 


Radio Receivers—Noise; Radio Receivers—Transistor. 


Diode Phase-Sensitive Detectors with Load. R.CHIDAMBA- 
RAM, S.KRISHNAN. Electronic Eng v 31 n 380 Oct 1959 p 
613-16. Theoretical investigation of operation of simple diode 
push-pull phase-sensitive detector with load; transfer ratios 
for two diodes are found to vary considerably with signal; 
nonlinearity in output due to these variations evaluated and 
table given from which suitability of given detector may be 
judged immediately; experiments confirm quantitatively the- 
oretical results. 

K teorii chastotnykh detektorov, V.M.SIDOROV. Radio- 
tekhnika v 14 n 9 Sept 1959 p 29-39; see also English trans- 
lation in Radio Eng v 14 n 9 1959 p 39-56. Theory of frequency 
detectors; formula often used in literature for describing 
voltage at output of detector of f-m receiver is shown to be 
insufficiently rigorous; rigorous relations for single-cycle and 
push-pull detectors ; approximate method for determining recti- 
fied voltage. 


Matched Filter Detection System for Complicated Doppler 
Shifted Signals, R.M.LERNER. IRE—Trans on Information 
Theory v IT-6 n 3 June 1960 p 373-85. Matched filter system 
is described which was designed to detect complicated signals 
subject to wide range of possible Doppler shifts; 100 tap 
band-pass delay line was used in conjunction with resistor 
weighting matrix to synthesize signals and filter character- 
istics. 

Nekotorye sootnosheniya vy optimal’nykh sistemakh obnaru- 
zheniya signalov, L.S.GUTKIN. Radiotekhnika v 15 n 2, 4 Feb 
1960 p 47-57, Apr p 21-6; see also English translation in 
Radio Eng v 15 n 2, 4 Feb 1960 p 738-88, Apr p 35-438. Some 
relationships in optimum systems for signal detection; ap- 
proximate relationships for determining sensivity of such sys- 
tems on background of white noise; resulting error does not 
exceed 0.5-1 db when probability of signal loss is less than 
10%, and tends asymptotically to zero, as probability increases ; 
analysis includes single-and multi-channel detection of ex- 
actly known arbitrary phase, or slowly fluctuating signals. 


New Approach to Linear Design and Analysis of Phase- 
Locked Loops, C.S.WEAVER. IRE—Trans on Space Electron- 
ics & Telemetry v SET-5 n 4 Dec 1959 p 166-78. Control sys- 
tem theory is used to analyze phase lock loop as conventional 
feedback loop; using these techniques it is possible to calculate 
loop’s transient response exactly, design loops for many kinds 
of signals and systems, and derive Wiener filters for various 
types of signals; simple procedures are given for reducing loop 
to its components and for designing loop as FM detector. 


Priblizhennyi metod rascheta kharakteristik obnaruzheniya 
mnogokanal’nykh sistem s_ korrelirovannymi shumami pri 
otbore amplitudy po naibol’shemu znacheniyu, Yu.B.CHER- 
NYAK. Radiotekhnika i Elektronika vy 5 n 2 Feb 1960 p 
198-205; see also English translation in Radio Eng & Elec- 
tronics v 5 n 2 1960 p 29-40. Approximate method for caleu- 
lating detection characteristics of multichannel systems with 
correlated noise and selection of largest amplitude; asympto- 
tic expression for integral two-dimensional distribution of 
envelope amplitudes at output of linear detector. 


_Signals With Maximum and Minimum Probability of Detec- 
tion, V.A.KOTEL’NIKOV. Radio Eng & Electronics v 4 n 
8 1959 p 5-11. English translation of article indexed in Engi- 


neering Index 1959 p 1142 from Radiotekhnika i Elektronika 
Mar 1959. 


Simultaneous Detection of Signal, of Continuous interference 
and of Fluctuation Noise with Exponential Detector, M.S. 
NEMIROVSKII. Telecommunications n 11 1958 p 1129-40 
(English translation of Elektrosvyaz). Analysis of exponential 
detector in case of weak signals and fluctuation noise, with 
any level of continuous interference; advantages of linear 
over square-law exponential detector. 


Single-Ended Diode Phase-Sensitive Detector, R.CHIDAMBA- 
RAM, S.KRISHNAN, Electronic Eng v 32 n 385 Mar 1960 p 
158-60, Operation of single-ended diode phase-sensitive detec- 
tor with load ; transfer ratios for two diodes found to vary 
considerably with signal; this introduces nonlinearity in out- 
put which is evaluated; table given from which performance 
of given detector of this type may be determined. 


_Some Problems of Spectral-Correlation Theory of Non-Sta- 
tionary Signals, M.A.ZHELEZNOV. Radio Eng & Electronics 
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Discriminators. 


Diversity Systems. 


Frequency Modulation. See 


Interference. 
Manufacture. 
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v 4n 3 1959 p_ 12-30. English translation of article indexed 
in Engineering Index 1959 p 1142 from Radiotekhnika i Elek- 
tronika Mar 1959. 


Use of Reflex Klystrons as Millimeter-Wave Detectors, K. 
ISHII. Electronics v 33 n 37 Sept 9 1960 p 82-3. Behavior 
of QK-295 reflex klystron as millimeter-wave regenerative 
detector is analyzed ; by feeding 58,000 Mc signals to cavity 
resonator of this detector, output signals at repeller are 12 
db greater than those of conventional crystal detector ; study 
of repeller current suggests detection is caused by electrons 
striking repeller. 

I See Radio Circuits—Discriminators; Radio Re- 
ceivers—Frequency Modulation. 


Fading Loss in Diversity Systems, M.BRIL- 
LIANT. IRE—Trans on Communications Systems v CS-8 n 
3 Sept 1960 p 178-6. In high-quality speech system, fading loss 
is shown to depend principally upon order of diversity (num- 
ber of signals combined) in binary communication system, 
fading loss in shown to depend principally upon mean signal- 
to-noise ratio of separate signals; implications for system 
design considerations. 

Multiple Diversity with Nonindependent Fading, J.N. 
PIERCE, S.STEIN. IRE—Proc v 48 n 1 Jan 1960 p 89-104. 
Previous analyses of diversity techniques are extended to in- 
clude performance of optimum (maximal-ratio) combiner in 
case of nonindependent signal fading fluctuations, for ar- 
bitrary number of diversity branches; analysis includes gen- 
eral possibility of correlations among quadrature components 
of various signals; specific application to two problems in 
digital communications. 

On Diversity-Reception Theory for Ultra-Short Waves Prop- 
agated over Large Distances by Means of Troposphere, A.V. 
PROSIN, V.F.GUBSKII. Radio Eng vy 14 n 5 1959 p 31-44. 
English translation of article indexed in Engineering Index 
1959 p 1142 from Radiotekhnika May 1959. 
also Radio Receivers—Detectors ; 
Radio Receivers—Transistor. 


F.M. Receiver Using New Dynamic Limiter, J.G.SPENCER. 
Wireless World v 65 n 10 Nov 1959 p 492-8. Receiver de- 
scribed incorporates unusual limiter and discriminator circuit 
which offers performance superior to present ratio detectors ; 
a-m rejection characteristics of receiver compare favorably 
with more expensive equipment without need for extra i-f 
stages or separate limiter tube. 


High Sensitivity Receiving System for Frequency Modulated 
Wave, M.MORITA, S.ITO. IRE Int Convention Ree v 8 pt 5 
(Communications Systems, Space Electronics & Telemetry) 
1960 p 228-87. Two methods are described for substantially 
improving threshold level in FM receiving system; one com- 
bines FM signal received with sinusoidal voltage of large amp- 
litude before demodulation; another detects phase difference 
between received FM signal and artificial sinusoidal voltage of 
large amplitude; FM negative feedback technique is applied 
in both cases. 


New Developments in FM Reception and Their Application 
to Realization of System of ‘“‘Power-Division’’ Multiplexing, 
E.J.BAGHDADY. IRE—Trans on Communications Systems v 
CS-7 n 3 Sept 1959 p 147-61. Two techniques—feed forward 
across limiter and dynamic trapping—show how message 
carried by weaker of two cochannel f-m signals can be ex- 
tracted with negligible distortion even when amplitude is much 
smaller than stronger signal; basically techniques operate on 
sum of two sinusoids of different amplitudes so as to switch 
roles of ‘‘weaker’ and “stronger’’ between sinusoids. 


Nonlinear Properties of FM Limiters, L.C.BAHIANA. Mass 
Inst Technology—Research Laboratory of Electronics—Tech 
Report n 350 May 29 1959 47 p. Model for double-diode ampli- 
tude limits is suggested in which tuned circuit is replaced by 
equivalent resistance and crystal diodes are assumed to follow 
square-law volt-ampere dependence when they are conducting ; 
limiter coefficient K2 is suggested and shown to be convenient 
parameter for defining limiter performance; methods of cal- 
culation indicated. 

O pomekhozashchishchennosti ChM priemnika s_ obratnoi 
svyaz’yu po chastote, L.Ya.KANTOR. Elektrosvyaz v 13 n 
10 Oct 1959 p 38-42; see also English translation in Telecom- 
munications n 10 1959 p 1098-1105. Noise resistance of FM 
receiver with frequency feedback; estimate of noise resistance 
compared with other published data on analysis of FM re- 
ceiver with follow-up filter. 


Receiver Design Considerations for Stereophonic FM Multi- 
plex Broadcasting, C.G.EILERS. IRE Int Convention Rec v 
8 pt 7 (Audio, Broadcasting, etc) 1960 p 128-44. Receiver 
should have good sensitivity so that stereophonic signal-to- 
noise ratio is acceptable in ee a ne mciecrea Ts 
improved when limiter and ratio discriminator are used, also 
Ageontion characteristics when AGC and wider IF-FM de- 
tector combination is used; other factors discussed. 


See Radio Interference. 
See Aluminum and Alloys—Finishing. 


RADIO RECEIVERS—Continued 
Microwave. See also Radio Receivers—Noise. 


Spectrum-Selection Automatic Frequency Control of Ultra- 
Short-Pulse Signalling Systems, H.KIHN, R.J.KLENSCH. RCA 
Rev v 20 n 3 Sept 1959 p 499-517. System described which 
maintains constant frequency difference between carrier fre- 
quency modulated by ultra short pulses of 10 musec duration 
and local electrically tuned oscillator; pulse spectrum distri- 
bution is order of magnitude greater than for existing sys- 
tems but circuitry is simple and easily aligned and uses com- 
mercially available miniature tubes. 


Wide-Range Multiple-Pulse Amplifier, R.E.KKONCEN. Elec- 
tronics v 33 n 38 Sept 16 1960 p 78-81. Negative pulse ampli- 
fier, designed to follow crystal detector in crystal video 
receivers, has bandwidth approaching 1 Me, gain of 90 db, 
dynamic range of 70 db, and capability of handling closely 
spaced pulses; amplifier is suitable for communications appli- 
cations that require closely spaced pulse code groups. 


Miniature. See Radio Filters. 
Mixers. See also Radio Receivers—Noise. 


Fazo-chastotnye iskazheniya v smesitelyakh, M.E.GERTSEN- 
SHTEIN. Radiotekhnika i Elektronika v 5 n 2 Feb 1960 p 
214-17; see also English translation in Radio Eng & Elec- 
tronics v 5 n 2 1960 p 58-8. Phase-frequency distortion in 
mixers ; study of irregularity of amplitude-phase characteristic 
of mixer caused by parasitic channel (image-frequency-con- 
version); it is shown that with small dimensions of mixer 
and relatively narrow bands, inter-channel distortion is caused 
only by IF input circuits. 


Negative Feedback in Frequency-Changers, D.G.TUCKER. 
Electronic Technology v 37 n 3 Mar 1960 p 96-8. Application 
of two different forms of negative feedback to frequency 
changers; first consists of only passive elements in feedback 
path; second has active element in feedback path, with 
characteristics identical to those of forward path; while both 
forms may be useful, neither is completely satisfactory in 
practice. 


Sum and Difference Mixer Design Charts, R.F.BAUM. Elec- 
tronics v 32 n 50 Dee 11 1959 p 67-8, 70. Interference charts 
are presented that show which unwanted harmonics of two 
signals will cause interference; fixed frequencies and a-m 
modulation can be handled. 


Noise. See also Radio Circuits—Discriminators; Radio Inter- 
ference; Radio Measurements; Radio Receivers—Detectors. 


Crystal Codans Give Accurate Receiver Tuning, R.L.IVES. 
Electronics v 33 n 22 May 27 1960 p 1138. Improvements in 
crystal-controlled carrier-operated anti-noise circuits permit 
simple design, low power drain, and high dependability ; basic 
circuit is described that has bandwidth of approximately 1 
c/ke of IF frequency. 


Deistvie sil’nogo meshayushchego signala na vkhod radio 
priemnika, L.M.KONONOVICH. Radiotekhnika v 14 n 11 
Nov 1959 p 21-7; see also English translation in Radio Eng 
vy 14 n 11 1959 p 24-33. Action of strong interfering signal 
at radio receiver input; recommendations for choice of tubes 
to obtain maximum suppression of strong sinusoidal inter- 
ference of frequency lying in receiver pass band; with suit- 
able choice of operating conditions, signal-to-noise ratio at 
output of amplifying cascade can exceed signal-to-noise ratio 
at input. 


Fundamental Limitations of External Noise, H.H.GRIMM. 
IRE—Trans on Instrumentation v 1-8 n 3 Dec 1959 p 97-103. 
Analytical methods which permit approximate evaluation of 
most noise sources preceding first low-noise amplifier of micro- 
wave receiver are described; noise sources discussed are those 
due to antenna and transmission line components, atmosphere, 
warm earth, and space beyond ionosphere. 


Impulse Noise Reduction Circuit for Communication Re- 
ceivers, W.F.CHOW. IRE—Trans on Vehicular Communica- 
tions v VC-9 n 1 May 1960 p 1-9. System for reducing im- 
pulse noise is suggested that consists of gating signal genera- 
tor and balanced gate; principles and circuits of this system 
are described ; experimental results give improvement of signal 
to noise ratio at audio output ranging from 14 to 18 db. 


Influence of Temperature of Antenna and Mixer on Noise 
Factor of Receiver in Centimetre Range, I.V.SHAVLOVSKII. 
Radio Eng vy 14 n 7 1959 p 79-87. English translation of 
article indexed in Engineering Index 1959 p 1144 from Radio- 
tekhnika July 1959. 


K yraschetu shumoy radiopriemnikov, I.M.AINBINDER. 
Radiotekhnika v 15 n 1 Jan 1960 p 48-59; see also English 
translation in Radio Eng v 15 n 1 1960 p 66-82. Calculation 
of radio receiver noise; use of correlation theorem and _ the- 
orem on independence of noise level of linear circuits from 
magnitude of output load, to derive basis relations for practi- 
cal noise calculations, including that of antenna-feeder system. 


Noise Suppression in Autocorrelated Reception of Amplitude 
Modulated Signals, L.Z.KLYACHKIN. Radio Eng v_ 14.n | 
1959 p 31-7. English translation of article indexed in Engi- 
neering Index 1959 p 1144 from Radiotekhnika Feb 1959. 
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RADIO RECEIVERS—Noise—Continued 

O prokhozhdenii impul’snogo signala i fluktuatsionnoi po- 
mekhi cherez ogranichitel i integrator, B.N.MITYASHEV. 
Radiotekhnika v 14 n 10 Oct 1959 p 49-56; see also English 
translation in Radio Eng v 14 n 10 1959 p 70-81. Passage of 
pulse signal and fluctuation noise through limiter and integra- 
tor: determination of limiting levels to obtain optimum signal- 
to-noise ratio at output of linear amplitude detector, for 
signals passing arrangement which consists of limiter, selecting 
cascade and integrator. 

O sravnitel’noi pomekhoustoichivosti dvukhkanal’nogo_ kor- 
relyatsionnogo priemnika i priemnika s kvadratichnym detek- 
torom, V.S.VOYUTSKII. Radiotekhnika v 15 n 1 Jan 1960 
p 68-71; see also English translation in Radio Eng v 15 n 
1 1960 p 95-100. Comparative noise stability of two-channel 
correlation receiver and of receiver with square law detector ; 
experiments to show that signal detectable in correlation 
receiver will be buried in noise in square law detector. 

Pomekhoustoichivost priemnikoy impul’snykh signaloy  s 
amplitudnym detektorom, I.M.TEPLYAKOV. Elektrosvyaz v 
14 n 1 Jan 1960 p 23-31; see also English translation in Tele- 
communications n 1 1960 p 32-44. Noise resistance of pulsed 
signal receivers having amplitude detector; analysis of re- 
ceiver consisting of filter, amplitude-frequency characteristic 
of which is conjugate complex to radiated signal spectrum, 
and of synchronous detector; interference immunity of recep- 
tion of signal pulses, whose frequency, due to instability, 
changes within certain limits. 

Packaging. See Packaging. 
Portable. See Radio Receivers—Transistor. 
Power Supply. See Radio Receivers—Transistor. 


Stereophonic. See Radio Broadcasting—Stereophonic; Radio Re- 
ceivers—Frequency Modulation. 


Testing. See Radio Measuring Instruments. 
Transistor. See also Automobiles—Radio Equipment; Radio 
Telephone. 


Design Considerations of Transistorized Broadcast Receivers, 
W.J.PITTS, D.E.A-HARVEY, J.R.BARON. Instn Elec Engrs 
—Proe v 106 Pt B Supp n 18 May 1959 p 1198-1205. Design 
aspects of superheterodyne broadcast receivers employing 
germanium junction transistors suitable for mass production 
at economic cost; effect of transistor spreads and component 
tolerances on receiver performance; stages described include 
frequency converter, IF amplifiers, detector, AF driver and 
output stage. Paper 2977E. 


Design of AM/FM Transistorized Receiver, H.Von ABBE. 
IRE—Trans on Broadcast & Television Receivers v BTR-6 n 
2 July 1960 p 72-8. Transistorized receiver designed around 
Amperex PADT transistors is described; sensitivity of AM 
part of receiver is 40 uv/m at output of 50 mw; sensitivity of 
FM part of receiver is 2 uv for output of 50 mw; power 
capability at speaker is 500 mw. 


Design of Mobile Receivers with Low-Plate-Potential Tubes, 
C.GONZALEZ, R.J.NELSON. Electronics v 33 n 84 Aug 19 
1960 p 62-5. Low-voltage tubes used with transistors in com- 
munications receiver save space and power, and increase ef- 
ficiency and reliability; use of known low-potential tube types 
in receiver for range of 150 to 175 Me is described and 
evaluated. 


Designing Solar Power Supplies for Transistorized Radio 
Receivers, J. KALMAN. IRE—Trans on Broadcast & Television 
Receivers v BTR-6 n 1 May 1960 p 21-4. Rechargeable battery 
combined with silicon solar cell to provide power supply for 
transistorized radio receiver; equivalent circuit of combina- 
tion and charging action discussed. 


Effects of Variations in Transistor Parameters on Overall 
Performance of Radio Receiver, A.M.JONES. Instn Elec Engys 
—Proe v 106 Pt B Supp n 18 May 1959 p 1194-7. Despite 
wide variations in characteristics of currently available tran- 
sistors, fully transistorized radio receivers, of acceptable per- 
formance standard, can be mass-produced without using special 
techniques ; example of 6-transistor portable radio set circuit 
to demonstrate how effects of variations in transistors on 
receiver performance can be minimized. Paper 3026E. 


Improvements in Detection, Gain-Control, and Audio-Driver 
Circuits of Transistorized Broadeast-Band Receivers, . 
THORNE, R.V.FOURNIER. IRE Nat Convention Ree v 7 pt 
7 (Audio, ete) 1959 p 85-92. Use of new semiconductor device, 
diode-triode transistor, to improve detection, automatic gain 
control, and audio amplification in transistorized broadcast 
band receivers; this developmental device increases detector 
efficiency of battery operated broadcast band receivers and 
permits minimum number of component parts to be used; 
typical circuits presented. 


New High Performance AM/FM Transistorized Portable 
Receiver, B.J.MILLER, E.A.SNELLING. IRE Int Convention 
Ree v 8 pt 7 (Audio, Broadcasting, etc) 1960 p 184-8. AM 
section, FM Section, and audio section of receiver now in 
production are described; receiver weighs under 12 lb, and 
uses batteries that give about 300 hr of normal usage; un- 
distorted power output is 1/2 w. 


RADIO RECEIVERS—Continued 

Portable Radio Uses Drift-Field Transistors, R.A.SANTILLI, 
H.THANOS. Electronics v 33 n 28 July 8 1960 p 48-50. Nine 
transistor AM/FM portable uses drift-field transistors in tuner 
and IF amplifier; 25 and 140 uv/m signal produces 20-db 
signal-to-noise ratio when operated on FM or AM respec- 
tively. 

Transistorized Receiver for 150-MC Service, R.T.MYERS. 
IRE—Trans on Vehicular Communications y VC-9 n 2 Aug 
1960 p 70-9. Transistorized receiver features no audio power 
amplifier standby drain, stable crystal oscillators without 
heat, thorough bias stablization for stable operation over 
varying temperature range, and high Q high performance 
RF and IF cireuits; circuit diagrams. 

VHF Pocket Receiver, J.F.MITCHELL. IRE—Trans on 
Vehicular Communications PGVC-13 Sept 1959 p 20-3. Re- 
ceiver described that has sensitivity of 1 uw v at 150 Me and 
5 wu at 50 Mc, weight of 10 oz with nickel cadmium battery 
or 12 oz with mercury battery, 100 Mw of audio power, selec- 
tivity of 45 db on adjacent channel, and squelch sensitivity 
of .5 uv in 150 Me band or .25 w v in 50 Me band. 


RADIO RECTIFIERS 


Criterion of Precision in Control of Gas-Filled Rectifiers, 
V.N.AKSENOV. Telecommunications n 7 1959 p 749-58. Eng- 
lish translation of article indexed in Engineering Index 1959 
p 1144 from Elektrosvyaz July 1959. 

Redresseurs synchrones thermiques, J.-P.BOREL, P. 
CORNAZ. Zeit fuer Angewandte Mathematik u Physik v 11 
n 2 Mar 25 1960 p 89-101. Thermal synchronous rectifiers ; 
description of various types of phase sensitive rectifiers all 
based on principle of heating of resistors which are simultane- 
ously conducting signal current Is and reference current Iy; 
advantages are simplicity, durability, small size, stability, no 
aging, and good inherent time constant. 

Silicon Carbide and its Use in High Temperature Rectifiers, 
H.C.CHANG. Semiconductor Products v 3 n 1 Jan 1960 p 
29-34. Because of its large band gap and high chemical sta- 
bility, silicon carbide is recognized as one of best semiconduc- 
tors for high temperature applications; preparation of single 
crystals of semiconductor quality and fabrication of grown 
junction rectifiers capable of operation at ambient tempera- 
ture of 500 C is discussed. 


RADIO RELAY SYSTEMS 


See also Aviation, Military—-Communication Systems; Elec- 
tron Tubes—Tetrodes; Radio Antennas—Feed Systems; Radio 
Broadeasting—Frequency Modulation; Radio Communication ; 
Radio Communication—Interplanetary; Radio Telegraph; Ra- 
dio Telephone; Radio Transmission; Railroads—Communica- 
tion Systems; Telephone. 


Atti del convivio sui ponti radio; a cura della fabbrica 
Italiana Magneti Marelli (Roma, 5-8 Giugno 1957). Alta 
Frequenza v 28 n 3-4 June-Aug 1959 p 211-524. Papers pre- 
sented at Symposium on Radio Links, Rome, June 1957; 
papers concerning microwave filters, power supply of klystrons 
for radio link application, coaxial lines, automatie frequency 
control, transistors, electron tubes, multichannel equipment, 
etc. (English abstracts). 


Central Monitoring of Long-Range Communications Net- 
works, G.GLUENDER. Siemens Rev v 26 n 8 Dee 1959 p 271-6. 
Remote control of operating condition of repeaters and radio 
relay equipment installed in unattended repeater stations, and 
quality of transmission of telephone and TV circuits discussed 
using as example West German and Scandinavian networks; 
monitoring techniques; monitoring for maintenance purposes ; 
central monitoring for alternate routing. 


Data Transmission Tests on Tropospherie Beyond-Horizon 
Radio System, F.E.WILLSON, W.A.RUNGE. IRE—Trans on 
Communications Systems v CS-8 n 1 Mar 1960 p 40-3. Results 
of data transmission tests made on single-link and multi-link 
systems; tests made at 750 or 1300 bits per see employing 
both double sideband AM and FM methods of data modula- 
tion ; data were satisfactorily transmitted on 2400 mi circuit 
consisting of nine different beyond horizon paths and_ six 
line-of-sight paths; FM-type data modulation was notably 
superior to AM type. 


Frequency Patterns for Multiple-Radio-Channel Routes, B.B. 
JACOBSEN. Instn Elee Engrs—Proe v 107 pt B (Electronic 
& Communication Eng) n 83 May 1960 p 241-9 (discussion ) 
249-52. How to choose channel frequency pattern and inter- 
mediate frequency to minimize selectivity requirements in 
radio trunk systems, taking account of amplitude nonlinearity 
in waveguide circuits ; specific frequency pattern, worked out 
for route with six two-way channels in which each radio 
channel can carry at least 600 telephone channels or single 
television channel. Paper 30335. 


Intermodulation Distortion and Efficiency Analysis of Multi- 
carrier Repeaters, F.ASSADOURIAN. IRE—Trans on Com- 
munications Systems v CS-8 n 1 Mar 1960 p 68-71. Under 
suitable conditions common RF repeater may be used to 
amplify number of modulated carriers ; any repeater contains 
high power tube for which output-input characteristic has 
nonlinearities that introduce certain amount of intermodula- 
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RADIO RELAY SYSTEMS—Continued 


tion distortion ; in present analysis, relationships are obtained 
between distortion or efficiency and input power for third- 
degree nonlinearity. 


Intermodulation Effects in FM and PM Systems, B.E.LOVE. 
AJTEE—Trans v 79 pt 1 (Communication & Electronics) n 49 
July 1960 p 245-8, Measurement, evaluation, and correction of 
delay distortion, and klystron pulling effects; determination of 
optimum radio relay system loading. Paper 60-161. 


Long-Distance Direction and Control Apparatus for Radio- 
Relay Lines, V.M.RODIONOV, V.N.STROKOV, R.N.SHERE- 
BOVA. Telecommunications n 2 1959 p 128-40. English trans- 
lation of article indexed in Engineering Index 1959 p 1144 
from Elektrosvyaz Feb 1959. 


Matched Filter Communication System for Multipath Chan- 
nels, S.M.SUSSMAN. IRE—Trans on Information Theory v 
IT-6 n 3 June 1960 p 367-73. Utilization of matched filters 
in conjunction with novel multipath combining system pro- 
vides important advantages over earlier Rake technique based 
on multiplicity of correlators; in matched filter system major 
portion of signal processing is performed by passive net- 
OE this results in smaller package and increased relia- 
ility. 

Network for Combining Radio Systems at 4, 6 and 11 kme, 
E.T.HARKLESS. Bell System Tech J v 38 n 5 Sept 1959 p 
1253-67. Development of broadband horn reflector antenna has 
permitted simultaneous radiation and reception of radio sig- 
nals on different frequencies in three common-carrier bands 
in which Bell System has developed radio relay systems; neces- 
sary adjunct to antenna is network to combine or separate 
common carrier bands and also to combine or separate two 
polarizations of any one band; particular form of network 
described, was designed to meet strict system requirements 
on impedance match, insertion loss, and cross-coupling be- 
tween ports. 


On Dependence of Noise Intensity in Radio-Relay Systems 
Upon Characteristics of Transmitter-Receiver Channel Using 
Pulse-Phase Modulation, G.V.DLUGACH. Telecommunications 
n 12 1958 p 1238-52. (English translation of Electrosvyaz). 
Method for calculation of noise intensity based on use of 
transfer impulse functions and on determination of receiver 
response to impulses of derivative of input signal; how intens- 
ity of channel noise in relay system is determined by signal 
power in pulse and by pulse energy; slope of leading and 
trailing edges of signal pulse has very small influence on noise 
resistance of system; simple design formulas. 


Operation of Close-Spaced Antennas in Radio Relay Systems, 
W.F.BIGGERSTAFF. IRE—Trans on Vehicular Communica- 
tions PGVC-13 Sept 1959 p 11-15. Two causes of degradation 
in receiver performance, where simultaneous transmission and 
reception is accomplished from antennas placed in close 
proximity, include receiver desensitization caused by front end 
overloading and interference effects of transmitter noise side 
bands; method presented for determining required attenuation 
between transmitter output and receiver input that takes these 
factors into account; design data for achieving required at- 
tenuation. 

Optimal’nye predyskazheniya v mnogokanal’nykh radio- 
releinykh liniyakh svyazi s chastotnym uplotneniem i chas- 
tetnoi modulyatsiei, B.A.KKALABEKOV, G.A.LEVIN. Elektro- 
svyas v 14 n 1 Jan 1960 p 45-55; see also English transla- 
tion in Telecommunications n 1 1960 p 64-78. Optimum pre- 
selection for multi-channel frequency multiplexed and fre- 
quency modulated radio relay systems; theory of pre-selection ; 
method for finding near-to-optimum pre-selection character- 
istics; reference tables for finding form of pre-selection char- 
acteristics. 

Otsenka metodoy rascheta napryazhennosti polya na korot- 
kikh volnakh, E.L.CHERENKOVA. Elektrosvyaz v 13 n 10 
Oct 1959 p 23-9; see also English translation in Telecom- 
munications n 10 1959 p 1075-84. Evaluation of method of 
calculating field strength of short waves; inaccuracies in 
ealeulation of field strength for radio links operating in 
intermediate latitudes; assessment of inaccuracies by com- 
paring measured median values of field with those computed 
by various other methods: comparison of median values of 
errors of two Soviet and two American methods of calcula- 
tion. 

Over-Horizon Radiocommunication in Decimetric Band 
Around 2,000 Me, M.JJUNG, N.LANGER. Siemens Rev v 26 
n 7 Novy 1959 p 209-13. FM tropospheric scatter system for 
120 voice channels applied as supplementary communication 
link between West Germany and West Berlin over distance of 
160 mi. 

Path-Loss Measuring Techniques and Equipment, J.POLY- 
ZOU, M.SASSLER. IRE—Trans on Communications Systems 
vy CS-8 n 1 Mar 1960 p 9-13. Techniques and equipment used 
to evaluate path loss of tropospheric scatter communication 
systems described; equipment operates in frequency range of 
875 to 940 or 1650 to 1950 Me with output powers of 10 or 
100 w: logarithmic recording system is used which makes 
possible dynamic signal recording range of 50 to 100 db; auto- 
matic frequeney control is employed to achieve 300-cps 3-db 
bandwidth with moderate oscillator stabilities. 


RADIO RELAY SYSTEMS—Continued 


Propagation Conditions for Radio-Telephone Links in Moun- 
tainous Country, E.R.POLESCHINSKI. Brown Boveri Rev v 
46 n 10 Oct 1959 p 564-72. Details of links connected to 
public telephone network of Austrian PTT, for which it is 
not possible to provide line-of-sight transmission between 
terminal stations; for two of links, mountain slopes were 
employed as reflecting or deflecting surfaces, for another link 
range of mountains acted as diffraction edge; investigation of 
links with aid of topographical sections, surveying transmis- 
sion route, and results. 


Radio Frequency Interference Considerations in TD-2 Radio 
Relay System, H.E.CURTIS. Bell System Tech J v 39 n 2 Mar 
1960 p 369-87. Relationships are developed between ratio of 
desired RF carrier to interfering co-channel RF carrier, and 
telephone channel interference that results; objectives are set 
down in terms of permissible noise in telephone channel for 
each individual RF interference on hypothetical long system; 
systems applications of interference considerations. 


Radio Links for Small Numbers of Channels, MSSCHOENS- 
LEBEN. Brown Boveri Rev v 46 n 11/12 Nov/Dec 1959 p 
717-23. Details of channelling equipment type MK 3 which is 
primarily intended to be used in conjunction with MT 1 
microwave telephony set and VHF radio links RT 6 and RT 
16; microwave telephony unit MT 1 operates with frequency 
modulation in band from 6100 to 6400 Mc/s and was de- 
veloped for transmission of several speech channels. 


Microwave. See also Radio Relay Systems—Power 
Radio Relay Systems—Satellites. 
Anglo-French Microwave Link. Engineer v 209 n 5445 June 
38 1960 p 939. Link provides two both-way broadband radio 
channels for telephony (600 circuits capacity each), and two 
both-way channels for television signals; in each case base- 
band is transmitted simultaneously over both radio channels, 
and switching at receive terminal automatically switches 
channelling equipment from one to other according to re- 
ception conditions; two repeater stations are used between 
terminals at Tolsford Hill, near Folkestone, and at Loos, near 
Lille; length oa is 94 mi. 


Angular Diversity Reception at 2290 MC Over 188-Mile Path, 
J.H.CHISHOLM, L.P.RAINVILLE, J.F.ROCHE, H.G.ROOT. 
IRE—Trans on Communications Systems v CS-7 n 3 Sept 
1959 p 195-201. Experiments performed over 188-mi path at 
2290 Me to determine feasibility of angular diversity recep- 
tion in tropospheric scatter system; using 28-ft reflector, two 
beams were produced with two separate feed systems; experi- 
ments show that angular diversity techniques can be effective 
depending on proper choice of frequency, antenna size, and 
Pear separation for paths in neighborhood of 200 mi in 
length. 


Application of Microwave Radio Links, R.W.WILSON. Eng 
J v 43 n 4 Apr 1960 p 98-102. Use of microwave radio-relay 
systems in high-grade communication circuits is discussed ; 
“heavy route’ and “light route’? systems; paper deals espe- 
cially with performance and reliability requirements for de- 
sign of light route system for typical case. 

Automatic Control of Distortion in Wideband Frequency 
Modulated Microwave Links, J.TOLMAN. Electronic Eng v 
31 n 382 Dee 1959 p 722-5. Distortion generated in broad band 
frequency modulated microwave links by non-uniform group- 
delay characteristics in r-f amplifiers is discussed; experi- 
mental automatic equalizer correcting group delay slope is de- 
seribed and results obtained on 600 channel circuit are given; 
methods of correcting higher orders of distortion indicated. 


Supply ; 


De experimentele 3 cm-straalverbinding voor  telefonie 
tussen Goes en Roosendaal, L.KRUL, J.W.A.van der SCHEER. 
Ingenieur v 72 n 28 July 8 1960 p E53-64. Experimental 3 cm 
radio relay link between Goes and Roosendaal in Netherlands ; 
equipment constructed for 240 channel telephony is described ; 
causes of distortion in FM microwave link system and 
methods employed to keep it within permissible limits. 


Equipment Configuration and Performance Criteria for Fully 
Optimized Tropospheric-Seatter Systems, C.A.PARRY. IRE 
Int Convention Ree v 8 pt 5 (Communications Systems, Space 
Electronics & Telemetry) 1960 p 169-78. It is shown that, 
for equal loading and equal capacity, FM systems are likely 
to be superior to SSB systems; further improvement in FM 
performance may be achieved with phase-locked receivers ; 
performance equations for such receivers are used in basic 
expressions for optimized scatter circuits to express channel 
capacity as function of distance and power. 


Formalized Procedure for Prediction and Analysis of Multi- 
channel Tropospheric Scatter Circuits, C-A.PARRY. IRE Nat 
Convention Ree v 7 pt 8 (Communications Systems, etc) 1959 
p 135-51. Step by step process presented for evaluating po- 
tentialities of multichannel FM scatter system; method en- 
compasses medium path loss, design accuracy, traffic loading, 
instantaneous fading, signal/noise ratio, error rates, band- 
width and power. 


Les systémes francais de faisceaux hertziens transhorizon. 
Onde Electrique v 40 n 394 Jan 1960 p 10-128. French over- 
horizon microwave relay systems; special issue contains 16 
articles describing several relay systems in Africa and sys- 
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RADIO RELAY SYSTEMS—Microwave—Continued 


tems by different manufacturers, including prototype systems ; 
details on equipment used; over-horizon transmission oLalVv 
pictures. 


Microwave Radio-Relay Towers, H.A.WELLS. Bell Labora- 
tories Ree v 37 n 8 Aug 1959 p 299-304. Details of design 
and construction of both guyed and self supporting passive 
and radiating towers; twist and tilt deflections, limited within 
plus or minus % to 4 degree, require designs capable of 
withstanding wind velocities of 100 mph and loading of 40 
lb/sq ft; other design parameters considered. 


New High-Capacity Microwave Relay System, C.G.ARNOLD, 
V.E.ISAAC, H.R.MATHWICH, R.F.PRIVETT, L.E.THOMP- 
SON. AIEE—Trans v 78 pt 1 (Communication & Electronics) 
n 45 Nov 1959 p 712-22. Authors associated with Radio Corp 
of America describe development of M M-600 line-of-sight 
relay system operating in frequency band 1700 to 2300 mc; 
system utilizes frequency modulation and employs heterodyne 
repeaters at average of 30-mi intervals to compensate for 
propagation loss; it is designed for transmission of either 
large number of 4 ke message channels, or one television 
signal on single r-f channel. Paper 59-874. 18 refs. 


Optimum Design Considerations for Radio Relays Utilizing 
Tropospherie Scatter Mode of Propagation, C.A.PARRY. AIEKE 
—Trans v 79 pt 1 (Communication & Electronics) n 47 Mar 
1960 p 71-80. Discussion of possible improvements which 
might be achieved by optimizing normal system-design param- 
eters of FM relays using frequency division channeling 
equipment; concept of ‘‘peak limitation’? developed for use in 
FM systems. 53 refs. Paper 60-7. 


Probability Distribution of Noise Due to Fading on Multi- 
section FM Microwave Systems, H.E.CURTIS. IRE—Trans 
on Communications Systems v CS-7 n 3 Sept 1959 p 161-7. 
Measurements of fading on single path, and estimate of 
probability distribution of expected noise due to fading on 
particular 68-section system of which single path is typical 
part given; comparison is then made with measured cumula- 
tive distribution curve of noise at baseband subsequently ob- 
tained on long system under operating conditions. 


Pulse-Coded Fault Alarm in Microwave Systems, J.B. 
BULLOCK. Electronics v 33 n 1 Jan 1 1960 p 82-4. Because 
of great demand placed on microwave system modulation 
bandspace for various purposes, bandspace available for fault 
alarm service is at premium; in circuit described pulse coding 
permits remote checking of up to 256 circuit conditions over 
single-tone channel or d-ce circuit. 

Radio Coverage-Area Survey-Instrumentation Research, C.E. 
SHARP, R.E.LACY. IRE Int Convention Rec v 8 pt 8 (Aero- 
nautical & Navigational Electronics, etc) 1960 p 259-64. 
Results are presented for experimental VHF and SHF radio 
relay link siting technique in army grid networks; using 
available radar as instrumentation, best transmission paths 
from given point outwards over irregular terrain for dis- 
tances up to 10 mi are determined. 


Radio-Frequency Interference Considerations in TD-2 Radio 
Relay System, H.E.CURTIS. AIEE—Trans v 79 pt 1 (Com- 
munication & Electronics) n 47 Mar 1960 p 64-70. Analysis 
of interference problems common to all FM microwave sys- 
tems, on background of Bell System experience with TD-2 
systems; relation between RF interference and baseband inter- 
ference; means to suppress such and other type interferences. 
Paper 60-54. 


Radio Relaying by Reflection from Sun, D.J.BLATTNER. 
IRE Int Convention Ree v 8 pt 5 (Communications Systems, 
Space Electronics & Telemetry) 1960 p 135-40. Possibility of 
using radio reflection from sun to provide communication link 
supplementing that using moon reflections is investigated 
analytically; conclusion drawn is that signaling via solar 
reflection, even at slow rates, requires vast antennas, power- 
ful transmitters, and sophisticated data-processing receivers. 

Simple Methods for Designing Troposcatter Circuits, L.P. 
YEH. IRE Int Convention Ree v 8 pt 5 (Communications 
Systems, Space Electronics & Telemetry) 1960 p 180-7. 
Practical design procedure for troposcatter circuits is pre- 
sented; included are such aspects as path-loss and correction 
factors due to terrain and climatological effects and aperture- 
to-medium coupling loss; design curves given. 


Study of Technical and Economic Feasibility for Tropo- 
spheric Scatter Circuits in Primary Toll Networks of Under- 
developed Countries, C.A.PARRY. IRE Nat Convention Rec 
v 7 pt 8 (Communications Systems, etc) 1959 p 127-34. Factors 
to be considered in setting up tropospheric scatter links are 


reviewed; these include trunk circuit growth, required 
channel capacity at end of amortization period, revenue 
potential, optimum routing, choice of transmission method, 


and optimum number of tandem tropospherie scatter links; 
evaluation of scatter link on basis of performance index. 
Power Supply. See also Electric Batteries—Solar. 
Three-Machine Sets Provide Economical No-Break Power, 
J.CHRISTENSON. Can Electronics Eng v 3 n 12 Dee 1959 
p 51, 57. Alternative methods of providing emergency power 
source for radio equipment are described, including battery 
systems and engine driven generators; latest method, no-break 


RADIO RELAY SYSTEMS—Continued 
generator, is introduced and it is shown how it meets basic 
need of microwave installation. 

Reliability. See Radio Equipment—Reliability. 

Satellites. Communication Using Earth Satellites, J.B.WIES- 
NER. IRE—Trans on Military Electronics v MIL-4 5 a 4 Jan 
1960 p 51-8. Use of earth satellites for reliable, ionospheric- 
independent communication circuits is discussed from view- 
point of losses in propagating path, directivity features, and 
influences such as Doppler shift; effects of such influences on 
bandwidth and range are considered. 


Delayed-Reporter Satellite Communication System of Ad- 
vanced Design, T.P.MOTTLEY, D.H.MARX, W.P.TEETSEL. 
JRE—Trans on Military Electronics vy MIL-4 n 2-3 Apr-July 
1960 p 195-207. System consisting of orbiting delayed re- 
peater radio relay station which passes over terminal ground 
stations located within viewing area of satellite; data storage 
in satellite accomplished by use of newly developed magnetic 
tape recorders; signals in band near 108 Me provide telemetry 
and command control functions. 


Exotic Radio Communications, J.R.PIERCE. Bell Labora- 
tories Ree v 37 n 9 Sept 1959 p 323-9. For sending broadband 
radio signal across Atlantic, earth-satellite reflectors or re- 
peaters offer many possibilities; various proposals reviewed, 
and associated problems and difficulties regarding satellite 
heights and equipment life discussed. 


Interference and Channel Allocation Problems Associated 
with Orbiting Satellite Communication Relays, F.E.BOND, 
C.R.CAHN, H.F.MEYER. IRE—Proec v 48 n 4 Apr 1960 p 
608-12. Active and passive techniques are compared with 
regard to power requirements, coverage, mutual interference, 
and ability to exploit wide-band modulation systems to re- 
duce interference; it is shown that simultaneous use of active 
and passive relay systems with their differing power re- 
quirements, and without proper coordination between two 
systems, can lead to severe mutual interference. 


Passive Satellite Communication, J.L.RYERSON. IRE— 
Proc v 48 n 4 Apr 1960 p 613-19. Characteristics of sphere are 
shown to be particularly advantageous; passive satellite com- 
munications systems are compared with current tropospheric 
seatter systems and are shown to be one order of magnitude 
better, using power per channel per unit range as criterion; 
problems created by Doppler shift are analyzed. 

Project Score—First Satellite Communication System, G.V. 
KEDROWSKY. Aerospace Eng v 19 n 10 Oct 1960 p 36-9, 
74-6. Description of experiments carried out with communica- 
tions satellite launched Dec 18 1958; satellite equipment, 
ground support equipment, transmission considerations, and 
environmental conditions are described in detail. 


Satellite System for World-Wide Communications. Engineer 
v 210 n 5461 Sept 23 1960 p 518-19. Bell System plan for 
launching fleet of 50 radio relay spinning spheres; orbiting 


at. 3000-mi altitude, gyroscopic satellites would serve as 
microwave towers, and could relay television signals and 
telephone calls by way of microwave radio frequencies 


normally blocked by earth curvature; experiments are in 
progress at Bell Laboratories in Holmdell, NJ; diagram shows 
proposed sphere design; note on moonbounce telephone con- 
versation trial. 

Some Technical Aspects of Satellite Communication, J.R. 
PIERCE, Engineer v 210 n 5460 Sept 16 1960 p 469-70. Re- 
sults achieved with Echo experiment, NASA project in which 
Bell Telephone Laboratories is participating; if Echo shows 
satellites are enduring, 20 satellites in random 3000-mi high 
polar orbits could provide for broad band transoceanic tele- 
phone and television service; ground equipment, etc, and also 
stationary” repeaters in 22,000-mi high equatorial orbit, are 
considered. Abstract of paper before Int Sei Radio Union. 

Space Flight Gives Radio New Dimension. Engineering y 
190 n 4925 Sept 9 1960 p 340. Use of artiater aatelirant 
passive type uses balloon in orbit as reflector to guide 
straight line radio waves from point to point on Earth ; 
active (or repeater) satellite carries equipment to receive, 
amplify and retransmit radio signals; use of three low 
latitude, elliptical orbit satellites to provide part global 


coverage; 1 Mc bandwidth for telephone links could be ob- 
tained, and 5 Me for television. 


Transoceanic Communication by Means of Satellites J.R 
PIERCE, R.KOMPENER. Nat Symposium on Extended Range 
& Space Communications, Oct 6-7 1958, Washington, DC 
1959 _p 55-64 (discussion) 64-6. Microwave links using 
spherical satellites as passive reflectors are possible alterna- 
tive to cable or _tropospherie scatter for broad-band trans- 
Atlantic communication ; orbits, mutual visibility, and dis- 


tances discussed; number of i i 
‘ ssed ; satellites required, path-los 
calculations, and modulation systems. ota - 


Use of Passive Spherical Satelli y icati 
Propagation Experiments, THVEA, TB Dee eee 
IRE—Proe v 48 n 4 Apr 1960 p 620-4, When condueting 
propagation studies, sphere’s scattering properties must be 
described in advance of experiment; scattering properties of 
metallic sphere whose radius is very large with respect to 
wavelength of incident radiation are described; it is shown 
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that sphere’s seattered field pattern is function of incident 
radiation’s polarization scheme. 


RADIO REPEATERS. See Radio Relay Systems. 
RADIO RESISTORS 


See also Glass—Electric Properties. 


Caractéristiques d’utilisation de résistances de trés haute 
valeur, R.MICLO, J.TSOCA. Onde Electrique v 40 n 395 
Mar 1960 p 249-51. Application of very high resistance re- 
sistors; design and electric properties of 107-1015 ohm carbon 
film resistors mounted in evacuated sealed glass tubes; their 


application in measurement of very weak currents, to simula- 
tors, etc. 


_ Conducting Hard Rubber and Its Use as Composition Re 
sistor, S.MISHRA. Instn Telecommunication Engrs—J v 6 n 
2 Feb 1960 p 77-82. Study of conducting characteristics of 
vuleanized hard rubber; certain types of blacks give stable 
conducting characteristics; using these blacks it has been 
possible to make composition resistors from 1 K omega to 


100 M omega with low voltage coefficient, temperature 
coefficient, and noise. 


Electronic-Type Resistor Reliability Measurements Study, 
B.F.LATHAN, H.G.HAMRE, R.M.BERGSLIEN. IRE—Trans 
on Instrumentation v I-9 n 1 June 1960 p 4-12. Program is 
described for developing suitable nondestructive tests, com- 
parative to destructive methods, which will enable prediction 
of reliability in individual resistors; nondestructive test 
methods that appear most promising are temperature coef- 
ficient of resistance and short time overload. 


Long-Term Stability of Fixed Resistors, H.F.CHURCH. 
Instn Elec Engrs—Proe v 107 pt B (Electronic & Communica- 
tion Eng) n 34 July 1960 p 3877-85. Causes of long-term 
failure under practical conditions of use or storage of dif- 
ferent types of fixed resistors commonly used in electronic 
equipment; tests for long-term resistor stability. Paper 
3277E. 


Recommendations for Fixed Non-Wirewound Resistors Type 
I for Use in Electronic Equipment. Int Electrotech Commis- 
sion—Publ n 115 1959 35 p. Publication covers such resistors 
with rated dissipation not exceeding 2 w and rated resistance 
value between 10 ohms and 10 megohms, for use in equip- 
ment for telecommunication and in electronic devices em- 
ploying similar techniques. 


Embedded. See Radio Equipment—Embedded. 
Glass. See Radio Equipment—Materials. 
Miniature. See Radio Equipment—Muiniature. 
Printed. See Radio Equipment—Printed. 
RADIO RESONATORS 


See also Piezoelectric Crystals; Radio Filters; Radio Filters 
—Microwave; Radio Measurements; Radio Measuring Instru- 
ments. 


Cavities metriques s’accordant comme des circuits a elements 
localises, A.SSOULARD, C.BROT. Revue Generale de l]’Elec- 
tricite v 68 n 11 Nov 1959 p 634-40. Metric cavities tuned as 
circuits with localized elements; electromagnetic cavities, 
tunable, with good approximation, according to same law as 
resonant circuits with controlled capacitance or inductance; 
cavities consist of arrangement of coaxial sections; tuning 
is achieved by varying length of shortest section. 


Coaxial Resonators with Helical Inner Conductor, W.W. 
MACALPINE, R.O.SCHILDKNECHT. IRE—Proe v 47 n 12 
Dec 1959 p 2099-2105. By using helical inner conductor, 
coaxial resonators with high Q can be achieved in relatively 
small volume for frequencies ranging from few Mc to over 
1000 Me; method also applicable to miniaturized UHF resona- 
tors, and design of high-Q radio frequency inductors and LC 
resonators; design equations and alignment chart. 


Helical Resonator Design Chart, W.W.MACALPINE, R.O. 
SCHILDKNECHT. Electronics v 33 n 33 Aug 12 1960 p 140, 
142, 144, 146. Resonator described is coil operating at its 
lowest self-resonance or quarter-wave section of transmission 
line having relatively high characteristic impedance and low 
axial . velocity; such devices may be used in subminiature 
equipment for UHF range; nomograph to aid designers in 
their application. 


How to Design Broadband Microwave Cavities, A.KIRI- 
LOFF. Electronics v 33 n 42 Oct 14 1960 p 96-100. Design of 
yevolution and prismatic types of rhumbatron cavities possess- 
ing broad bandwidths, high outputs, and good impedance 
matching qualities is presented. 


Issledovanie spektra sobstvennykh kolebanii rezonatora s 
namagnichennym ferritom, A.L.MIKAELYAN, A.K.STO- 
LYAROV, A.A.VASIL’EV. Radiotekhnika i Elektronika v 5on 
1 Jan 1960 p 27-38; see also English translation in Radio Eng 
& Electronics v 5 n 1 1960 p 35-54. Natural frequency spec- 
trum of resonator containing magnetized ferrite; exact solu- 
tion is obtained for problem of natural frequencies of cylindri- 
cal resonator (with oscillations of from TMg,n,o), containing 
axially magnetized ferrite cylinder of arbitrary radius; 


RADIO RESONATORS—Continued 


analogous problem is solved for case where side walls of 
resonator are removed. 


K elektrodinamike rezonatora, soderzhashchego girotropnuyu 
sredu_s peremennymi parametrami, M.E.GERTSENSHTEIN, 
B.E.KINBER. Radiotekhnika i Elektronika v 5 n 1 Jan 1960 
p 150-61 ; see also English translation in Radio Eng & Elec- 
tronics EY 5 n 1 1960 p 216-32. Electrodynamics of resonator 
containing gyrotropic medium with variable parameters; 
generalization of quadratic relations for resonator with 
medium of time-dependent parameters; equations for normal] 
wave amplitudes for case of gyrotropic dispersive medium; 
energy relations for magnetostatic solutions. 


Measurement of Bandwidth of Microwave Resonator by 
Phase Shift of Signal Modulation, D.S.LERNER, H.A. 
WHEELER. IRE—Trans on Microwave Theory & Techniques 
v MTT-8 n 3 May 1960 p 343-5. Technique for measuring 
bandwidth of high-Q resonator by observing transmission 
phase shift of envelope of modulated signal; technique is 
suited to microwave distributed circuit measurements, and 
does not depend on amplitude observations. 


Measurement of Quality Factor of Cavity Resonators with 
Small Damping, E.I.KUILKOV. Measurement Techniques 
(English translation of Izmeritel’naya Tekhnika) n 6 June 
1959 p 462-5. In relatively accurate method described, meas- 
urement of quality factor is reduced to measurement of 
“sounding time” of cavity resonator, after being excited by 
impact. 

O primenenii preobrazovaniya Laplasa k teorii pryamougol’- 
nykh polykh rezonatorovy i volnovodov, M.I.KONTOROVICH. 
Radiotekhnika i Elektronika v 4 n 9 Sept 1959 p 1475-9; see 
also English translation in Radio Eng & Electronics v 4 n 9 
Sept 1959 p 938-101. Application of Laplace transform to 
theory of rectangular cavity resonators and waveguides, to 
obtain solution for their excitation in form of multiple 
integrals in complex domain. 


On Theory of Strongly Coupled Cavity Chains, M.A.ALLEN, 
G.S.KINO. Ire—Trans on Microwave Theory & Techniques v 
MTT-8 n 3 May 1960 p 3862-72. Chain of identical cavity 
resonators coupled together through slots in their common 
walls forms band-pass microwave filter; method presented 
successfully predicts both dispersion characteristics and field 
distributions over large frequency ranges for many practical 
systems, such as slow wave circuits for high power traveling 
wave tubes. 


Q of Resonant Cavities, M.Y.EL-IBIARY. Electronic Tech- 
nology v 37 n 7 July 1960 p 284-6. Method for measuring Q 
uses signal composed of carrier at resonant frequency of 
system; signal is sinusoidally modulated at arbitrary fre- 
quency of order of 1/Q of resonant frequency; observed phase 
delay of modulated envelope is used to evaluate Q 


Raschet polnykh rezonatorov metodom superpozitsii elek- 
tromagnitnykh voln, Yu.N.KAZANTSEV. Radiotekhnika i 
Elektronika v 4 n 9 Sept 1959 p 1480-4; see also English 
translation in Radio Eng & Electronics v 4 n 9 1959 p 
102-10. Calculation of cavity resonators by method of elec- 
tromagnetic waves superposition ; field amplitude and distribu- 
tion along axis of waveguide consisting of section of wave- 
guide between end planes perpendicular to its axis; Q 
ealculation formula taking connections with external circuits 
into account; expressions for transmission and absorption 
coefficient. 


Resonators With Tensor Media, A.G.GUREVICH. Radio Eng 
& BHlectronics v 3 n 12 1958 p 90-103. English translation of 
article indexed in Engineering Index 1959 p 1147 from Radio- 
tekhnika i Elektronika Dee 1958. 


Temperature Compensation of Coaxial Cavities, J.R.COG- 
DELL, A.P.DEAM, A.W.STRAITON. IRE—Trans on Micro- 
wave Theory & Techniques v MTT-8 n 2 Mar 1960 p 151-5. 
Technique for temperature compensation of coaxial cavities 
by controlling capacitance between end of center conductor 
and end plate across outer conductor; formula derived for 
this capacitance is verified experimentally. 


Zur Theorie der erzwungenen Schwingungen in elektromag- 
netischen Hohlraeumen und das_ Ersatzschaltbild eines 
Hohlroum-2n-Pols, H.-J.BUTTERWECK. Archiv der Elektri- 
schen Uebertragung v 14 n 3 Mar 1960 p 101-14. Theory of 
forced oscillations in electromagnetic cavities and equivalent 
cireuit of cavity 2n-pole; calculation of electromagnetic 
field inside excited resonator cavity coupled to go-and-return 
transmission line, and of terminal voltages and currents; 
equivalent circuit derived from impedance matrix; approxi- 
mation formulas for coupling elements. (English summary). 


RADIO SIGNAL GENERATORS. See Signal Generators. 


RADIO SIGNALS AND SIGNALING. See Direction Finding 
Systems; Radar; Radio Interference; Radio Receivers—Detec- 
tors; Radio Relay Systems; Radio Telegraph; Radio Tele- 
phone; Radio Transmission; Radio Transmitters ; Radio 
Waves; Satellites—Tracking. 

RADIO STATIC. See Radio Interference. 


RADIO STUDIOS. See Radio Broadcasting—Studios- 
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RADIO TELEGRAPH 

See also Facsimile; Teletypes. 

Comparison Between Alternative HF Telegraph Systems, 
J.V.BEARD, A.J.WHEELDON. Point to Point Telecom- 
munivations v 4 n 3 June 1960 p 20-48. Concept of ‘ideal 
detector” which would give lowest error rate theoretically 
possible for any signal/noise ratio is used as basis for com- 
paring performance of HF telegraph systems; various types 
of amplitude, frequency, and phase modulation systems are 
compared. 


Considerations in SSB and ISB Systems for Long-Distance 
Radiotelegraph Communications, W.LYONS. AIEE—Trans v 
78 pt 1 (Communication & Electronics) n 46 Jan 1960 p 
921-4; see also abstract in Elec Eng v 79 n 2 Feb 1960 p 
146-9. Outline of techniques enabling industry to increase 
traffic at same time that frequency occupancy is reduced; 
justification for changing over to single side-band and in- 
dependent sideband systems, offered by establishment of over- 
seas trunk circuits or forked operation to points close to same 
azimuth. Paper 59-1091. 


Error Probabilities for Telegraph Signals Transmitted on 
Fading FM Carrier, B.B.BARROW. IRE—Proc v 48 n 9 Sept 
1960 p 1613-29. Analysis of error probabilities for multiplexed 
binary telegraph signals that are used to frequency modulate 
RF carrier that is subsequently corrupted by fading and 
noise; frequency shift keying, amplitude keying, and phase- 
shift keying are considered; particular attention is paid to 
effects of FM threshold on error rate. 


Frequency-Modulated Voice-Frequency Telegraph Systems 
for Radio Telegraph Services, C.S.HUNT. Post Office Elec 
Engrs’ J v 53 pt 1 Apr 1960 p 21-3. Use of FM voice fre- 
quency telegraph system largely overcomes deterioration in 
performance caused by fluctuations in gain of transmission 
path; deseription of FM telegraph systems used between 
London Overseas Telegraph Terminal and Post Office radio 
stations for radio telegraph services. 

Frequency Stabilization of Point-to-Point ISB Circuits, C.L. 
SPENCER. Report of NRL Progress Mar 1960 p 8-11. Review 
of work to improve US Navy’s point to point communications 
system by frequency stabilizing teleprinter terminal equip- 
ment employed in independent sideband circuits; marked re- 
duction in outage time, improved tuning, adequate trans- 
missions under difficult multipath conditions, increased num- 
ber of usable channels, and faster handling of peak traffic 
loads are some of significant achievements. 


Laboratory Test Equipment for Synchronous Regenerative 
Radio-Telegraph Systems, R.P.FROOM, F.J.LEE, C.G.HIL- 
TON, P.MACKRILL. Post Office Elec Engrs’ J v 52 pt 4 
Jan 1960 p 276-9. With synchronous regenerated signals oc- 
currence of errors in printed copy is closely related to ele- 
ment-error liability; new error-counting equipment facilitates 
measuring distortion in radio telegraph systems; signals 
passed through system under test are compared with perfect 
signals direct from signal source; test unit covers wide 
range of telegraph speeds, is easy to use, and silent in 
operation. 


Monitor for 7-Unit Synchronous Error-Correcting Systems 
for Use on Radio-Telegraph Circuits, R.P.FROOM, F.J.LEE, 
C.G.HILTON, P.MACKRILL. Post Office Elee Engrs’ J v 53 
pt 2 July 1960 p 1-8. Monitor for measuring character-error 
rate on working radio telegraph circuits using 7-unit synchro- 
nous error-correcting codes; new style unit construction makes 
optimum use of volume available for components and ma- 
terially reduces amount of time taken in construction and 
wiring of circuit elements; general description; schematic 
diagrams of synchronous regenerator and error detector. 

On Noise Immunity of Cross Correlation Method of Tele- 
graph Signal Reception, B.IL.KUVSHINOV. Telecommunica- 
tions n 7 1959 p 689-98. English translation of article indexed 
hens ineering: Index 1959 p 1148 from Elektrosvyaz July 
1959. 


Phase-Shift Keying in Fading Channels, H.B.VOELCKER. 
Instn Elec Engrs—Proe v 107 pt B (Electronic & Communica- 
tion Eng) n 31 Jan 1960 p 31-8. Discussion of phase-shift 
keying as modulation technique for transmission of teletype 
and other forms of digital data over radio circuits subject to 
fading; theoretical results and experimental data indicate 
that random phase perturbations inherent in fading radio 
signals cause unavoidable degradation in performance of 
phase-shift keying systems. 16 refs. Paper 3125 BE. 

Potential Immunity From Fluctuation Noise of Multichannel 
Radio-Telegraph Systems, A.G.ZYUKO (A.G.ZIUKO). Tele- 
c»ymmunications n 5 1959 p 529-34. English translation of 
article indexed in Engineering Index 1959 p 1148 from 
Elektrosvyaz May 1959. 

Potential Noise Stability of Signals With Amplitude and 
Two-Channel Frequency-Shift Telegraphy in Presence of 
Fading, V.S.MEL’NIKOV. Telecommunications n 3 1959 p 
243-55. English translation of article indexed in Engineering 
Index 1959 p 1148 from Elektrosvyaz Mar 1959. 


Raznos signaloy chastotnogo telegrafirovaniya pri zamir- 
aniyakh i ideal’nom prieme, V.S.MEL’NIKOV. Elektrosvyaz 
v 14 n 3 Mar 1960 p 8-8; see also English translation in 
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Telecommunications n 3 1960 p 245-52. Separation of signals 
in private telegraph system in presence of fading and with 
ideal reception; probability of inaccurate reception of signals 
in system with arbitrary separation of frequencies ; receiving 
apparatus is proposed which is ideal in sense of maximum 
stability against interference and signal of arbitrary magni- 
tude. 

Synkron kommunikasjon, H.EKRE. Elektroteknisk _Tids- 
skrift v 72 n 31 Nov 5 1959 p 447-53. Possibility of inter- 
ference filtering and of phase-shift telegraphy when using 
J.P.COSTAS’ method for synchronous demodulation of double 
sideband AM-signals with suppressed carrier ; description of 
experimental demodulator ; mathematical analysis of phase 
synchronization system. 

Theory of Telegram Coding With Even Length Correction 
Codes, V.I.SIFOROV, L.F.BORODIN. Telecommunications v3 
1959 p 295-306. English translation of article indexed in 
Engineering Index 1959 p 1148 from Elektrosvyaz Mar 1959. 


RADIO TELEMETERING. See Telemetering. 
RADIO TELEPHONE 


See also Radio Relay Systems ; Railroads—Communication 
Systems; Telephone; Water Works—Communication Systems. 


Adapting Radio Equipment for Telephone Companies, J.C.D. 
MALLET-PARET. Can Electronics Eng v 3 n 12 Dee 1959 
p 36-7, 41. Rapid growth in use of radio facilities has led 
to various problems in adapting radio equipment for tele- 
phone use; equipment packaging, jack fields, instruction 
manuals, choice of components, and specification of equip- 
ment parameters discussed in terms of these problems. 


Analysis of Radio Flutter in Future Communications, N.W. 
FELDMAN. IRE Nat Convention Ree v 7 pt 8 (Communica- 
tions Systems, etc) 1959 p 3-12. Reception from, or in vehicle 
in motion, is adversely affected by phenomenon known as 
flutter; propagation data at 150 Me, is presented which 
indicates that switched antenna type of space diversity re- 
ception may provide feasible solution. 


Application of Semiconductors in 860 MC Radio Receiver, 
L.G.SCHIMPF. IRE—Trans on Vehicular Communications v 
VC-9 n 1 May 1960 p 33-7. All solid state, FM radio receiver 
operating at 860 me is described; active elements used are 
transistors and variable reactance diodes; receiver is of 
double conversion type with IF frequencies at 63 and 107 mc; 
receiver has 6 db bandwidth of 30 ke; if output is equalized 
for phase modulated signal, 10 db of noise quieting is ob- 
tained with 0.8 miecrovolt input signal; designed for mobile 
telephone system. 


Can SSB Provide More Usable Channels in Land Mobile 
Service, A.V.KOROLENKO, N.H.SHEPHERD. IRE—Trans on 
Vehicular Communications v VC-9 n 2 Aug 1960 p 47-52. 
Taking into account system requirements and limited geo- 
graphical separation of base stations, it is shown that sliver 
band FM (SBFM plus or minus 2.5 ke system deviation) 
can provide about same degree of spectrum utilization as 
single sideband; however, where station separation is very 
close FM systems have certain advantages. 


Challenge of Universal Mobile Communications, A.F.CUL- 
BERTSON. AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 46 Jan 1960 p 973-9. Problems associated with 
2-way dial mobile telephone service; performance and design 
objectives ; application of ‘‘spectrum stretcher’’; central office 
switching; mobile signaling arrangements; base station lay- 
outs; roving subscribers and their location; traffic areas; 
transitional arrangements. Paper 59-1148. 


Comparison of Wideband and Narrowband Mobile Circuits 
at 150 Megacycles, H.W.NYLUND. IRE—Trangs on Vehicular 
Communications vy VC-9 n 1 May 1960 p 69-74. Results of 
laboratory tests made to evaluate relative transmission per- 
formances of mobile radio telephone circuits; under ideal 
conditions change to narrowband may improve cireuit perform- 
ance; but where impulse noise interference is severe circuit 
performance will be seriously degraded unless rather large 
compensating changes can be made in such factors as RF 
signal power or average modulating levels. 


Efficient Amplitude Modulation Systems, M.DICK. Brown 
Boveri Rev v 46 n 11/12 Nov/Dec 1959 p 681-8. Telephony 
or broadeast transmitters with amplitude modulation quality 
of transmission must simultaneously comply with certain 
strict conditions; there are three fundamentally different 
systems which may be used: anode modulation, and Doherty 
and Chireix systems; design and principles of all three and 
comparison. 


Flagstaff-Phoenix TJ Radio System, J.W.HIDY. AIBE— 
Trans v 78 pt 1 (Communication & Electronics) n 46 Jan 
1960 p 821-6. Layout and some of special engineering features 
of microwave system by Bell Telephone Laboratories operat- 
ing in 11 kMe band and designed for short-haul and medium- 
haul systems ; possibility of using prefabricated buildings 
temporarily located at central point where equipment is being 
installed ; after equipment tests, each repeater is moved as 
package to its permanent location. Paper 59-948, 
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FM and SSB Radiotelephone Tests on VHF Ionospheric 
Seatter Link During Multipath Conditions, J.W.KOCH, W.B. 
HARDING, R.J.JANSEN. IRE—Trans on Communications 
Systems v CS-8 n 3 Sept 1960 p 183-6. Experiments on 
ionospheric scatter link to observe effects of long-delayed 
multipath Signals, caused by F2 propagated back scatter, on 
intelligibility of voice communication; when _ back-scatter 
signal levels approached level of normal ionospheric-scatter 
signals, FM. transmissions were unintelligible; under same 
tone single-sideband intelligibility remained at almost 

Oe 


EM Interference and Noise-Suppression Properties of Oscil- 
lating Limiter, E.J-BAGHDADY. IRE Nat Convention Rec 
Vil pt 8 (Communications Systems, etc) 1959 p 13-39. Ampli- 
tude limiter with regenerative feedback can help suppress 
interference from undesired signals and interstation noise: 
under certain conditions limiter will oscillate in absence of 
input signal; although oscillation results in automatic noise 
squelch, it also imposes limitations on frequencies and mini- 
mum amplitudes of receivable signals; these limitations 
analyzed; experimental results. 


Improved Design of “Split Channel’ Filters, B.. TENNENT. 
TRE—Can Convention Rec 1958 p 566-71. Growth of mobile- 
communications has lead to increasingly stringent require- 
ments in channel separation; 455 ke split channel type filter 
achieves ripplefree, stable response curve, with reduced 
shape factor; high ‘“Q’” ferrite cored inductors are used; 
filter provides higher skirt selectivity together with improved 
signal/noise reception in presence of impulse noise. 


Mobile-Receiver Alignment Equipment, J.F.GOLDING. 
Wireless World v 66 n 2 Feb 1960 p 75-9, Design of signal 
generator for mobile receiver alignment requires very high 
order of stability and output free from unwanted modulation ; 
where instrument is intended for acceptance tests and design 
measurements signal generator capable of measuring adjacent- 
channel rejection is required; method of measurement is out- 
lined together with brief description of suitable generator. 


New Concept in Reliability Evaluation of Vehicular Radio, 
F.L.HILTON. IRE—Trans on Vehicular Communications v 
VC-9 n 1 May 1960 p 10-24. Automatic equipment developed 
to conduct temperature tests of two-way vehicular radio is 
described which controls temperature chamber, maintains in- 
put voltages at proper EIA specified levels, turns test speci- 
mens on and off, measures operational performance para- 
meters of transmitters and receivers at each of selected 
temperature conditions and prints data. 


New 11 kme Microwave System Provides Short Haul, Light 
Route Service, J.E.A.YEATS. Can Electronics Eng v 4 n 4 
Apr 1960 p 30-3, 38. Description of TJ microwave system 
developed for such applications as spur routes from trans- 
continental or existing toll line facilities; operating at 10.7 
to 11.7 kMe, each of its six radio channels can carry one 
TV program or up to 240 channels of suppressed carrier. 


New Manual Mobile Telephone System, A.F.CULBERTSON. 
IRE Nat Convention Ree v 7 pt 8 (Communications Systems, 
etc) 1959 p 49-58. Manual mobile telephone system described 
which meets requirements of operation by “‘land-live’’ tele- 
phone companies in domestic public land mobile service; 
system achieves significant reduction in first cost and an- 
nual changes to operating companies; system thereby makes 
mobile service feasible in smaller exchanges. 


New Method of Providing Selective Calling and Noise- 
Immune-Squelch for Radio Links, R.F.HERRMAN. IRE— 
Trans on Vehicular Communications v VC-9 n 2 Aug 1960 
p 57-61. Selective calling system is described that uses two 
modulated subcarriers at 2600 and 2900 cycles; by means of 
phase shift circuit, subcarriers are made to differ in phase 
at 45° increments from 0 to 315°; eight selective calling 
positions are thus made possible by selector switch; at re- 
ceiver, subcarrier tones and voice frequencies are separated 
by bandpass filters. 


New South Wales North Coast Trunk Radio Network, J.D. 
THOMPSON, B.W.G.PENHALL. Instn Radio Engrs, Australia 
-—Proe v 20 n 10 Oct 1959 p 601-11. Radio network planned 
for New South Wales will consist of single channel trunks, 
small capacity and large capacity multi-channel bearer sys- 
tems ;*problems involved in planning of such extensive net- 
work detailed together with proposals for their solution. 


Pocket Pagers, L.E.PHILIPPS. Audio Eng Soc—J v 7 n 4 
Oct 1959 p 235-8, 245. Various types of systems described in 
general terms and one, audio induction system, given in de- 
tail; effectiveness is compared to that of conventional 
methods, and situations in which it is superior indicated. 


Precision Carrier Frequency Control and Modulation Phase 
Equalization of Base Transmitters in Mobile Radio System, 
D.S.DEWIRE, E.A.STEERE. IRE—Trans on Vehicular Com- 
munications v VC-9 n 1 May 1960 p 54-68. Distortion-free 
reception by mobile units of base transmissions is essential in 
multiple base station mobile radio systems; solution to this 
problem has been developed and applied to system using wire 
lines for base station and control point interconnection ; 
method provides precision control of carrier frequencies, and 
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phase equalization of modulation by building out wire lines 
so that transit times are equal. 


Problémes particuliers aux materiels de transmission A 
bande latérale unique (BLU), K.GILABERT. Onde Elec- 
trique v 39 n 390 Sept 1959 p 715-22. Special problems of 
single side-band transmission equipment; author associated 
with Societe Télécommunications Radioélectriques et Télé- 
phoniques discusses design problems of number of French 
transmitting and receiving equipment, description of which 
is given. 


Public Mobile Radiotelephone Service, W.J.BRAY. Instn 
Elec Engrs—J v 5 n 60 Dee 1959 p 705-7. New radio tele- 
phone system, provided by British Post Office, which enables 
calls to be made to and from cars in South Lancashire area 
and subscribers on publie telephone network; coverage of 
service area; separate calling and traffic channels; base sta- 
tions; operation of service. 


Remote Control System Using Electro Mechanical Tech- 
niques, S.LECHOWICZ. Instn Radio Engrs, Australia—Proc 
v 21 n 1 Jan 1960 p 33-41. Remote control of transmitting 
and receiving installations used in VHF radio links is ac- 
complished by one-way digital signaling systems using relays 
and uniselectors; system operation and equipment is described. 


South Lancashire Radiophone Service, L.T.ARMAN, V.C. 
MELLER. Post Office Elec Engrs’ J v 52 pt 4 Jan 1960 p 
253-9. VHF mobile-radio service provides telecommunication 
between mobile radio stations and subscribers on public tele- 
phone network; pilot scheme intended to test public demand 
for such service; equipment and operation discussed; block 
schematic diagram of system; operation is in 160 Me band. 


VHF Radio-telephone System, J.D.HAIGH. Elec Supply 
Authority Engr(s) Inst of New Zealand—Trans v 29 1959 
p 50-8 (discussion) 59-63. Thames Valley dual frequency 
system operating at 168.7 Me and 164.8 Mc; tests, installa- 
tion methods, equipment, maintenance and economics; con- 
clusions based on operating experience. 


Voice Radio Systems for High Noise Paths, J.A.GREEFKES, 
F.de JAGER. Electronics v 32 n 50 Dee 11 1959 p 53-7. Com- 
munication system called FRENA, transmits frequency and 
amplitude components of speech on separate channels and 
then recombines separate components into original sounds; 
frequency information found in zero crossings of clipped 
SSB signal while amplitude information is taken from speech 
envelope; system in its most refined form can operate at 
signal to noise ratio of 4 db. 


Crosstalk. See Radio Telephone—Multiplex Systems. 


Multiplex Systems. Compandor Loading and Noise Improve- 
ment in Frequency Division Multiplex Radio-Relay Systems, 
E.M.RIZZONI. IRE—Proe v 48 n 2 Feb 1960 p 208-20. 
Graphical and numerical means are developed to compute 
additional effective loading caused by use of syllabic com- 
pandors on input of multichannel radio-relay system, and to 
evaluate noise improvement yielded by compandor in _ tele- 
phone channel. 


Coordinated Broadband Mobile Telephone System, W.D. 
LEWIS. IRE—Trans on Vehicular Communications v VC-9 n 
1 May 1960 p 43-8. By means of integrated switching and 
transmission design based on broad block of frequencies, 
better quality mobile telephone service could be provided to 
increased number of customers; all mobile units would be 
controlled over data channel from digital common control 
system at central; design philosophy underlying such con- 
cept. 


Crosstalk Due to Finite Limiting of Frequency-Multiplexed 
Signals, C.R.CAHN. IRE—Proc v 48 n 1 Jan 1960 p 538-9. 
Effects due to clipping of frequency-multiplexed signal as 
result of amplifier saturation in transmitter; results indicate 
that amount of crosstalk caused by clipping is surprisingly 
low and that optimum clipping level may be specified; it is 
shown that relatively large amount of clipping or nonlinearity 
can be tolerated where moderate output signal-to-interference 
ratio is sufficient. 


Discussion of Results from Three-Hop Tropospheric Scatter 
Link in Norway with Parallel Operation on 900 MC/S and 
2200 MC/S, N.H.KNUDTZON, P.E.GUDMANDSEN. Nat Sym- 
posium on Extended Range & Space Communications, Oct 
6-7 1958, Washington, DC, 1959 p 68-75; see also IRE—Trans 
on Communications Systems v CS-8 n 1 Mar 1960 p 20-6. 
Results of analysis of measurements made on one 360 km hop 
of system over period from Oct 1957 to Oct 1958; they in- 
clude signal amplitude distribution and fade duration dis- 
tribution for both frequencies, and teletype error rates in 
relation to received signal levels; measured antenna radia- 
tion patterns. 


Ein Kompander fuer Rundfunkprogramm-Uebertragung, 
W.von GUTTENBERG, H.HOCHRATH. Nachrichtentechnische 
Zeit v 13 n 1 Jan 1960 p 9-15. Compandor for telephone 
transmission of radio programs; how best transmission 
quality can be achieved by means of syllable compander op- 
erating at carrier frequency level if transmission frequency 
band is not much larger than original frequency band; ex- 
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periments with compandor in carrier frequency transmission 
of music programs over 2500 km. 

Equipments for Measuring Intermodulation Distortion on 
Radio Links Carrying Multichannel Telephony, L.SLAVEN. 
IRE—Can Convention Rec 1958 p 299-310. Intermodulation 
and noise power ratio defined; how random electrical noise 
can be used to simulate multi-channel signal from this, noise 
loading technique is explained; problem of measuring noise 
spectrums; different types of test equipment and their com- 
ponents. 

Frequency Diversity Overwater Path at 2000 Mc, E.PUL- 
LAN, M.LOPIANOWSKI, S.R.KOBLIN. IRE—Can Conven- 
tion Rec 1958 p 634-41. One hop, frequency diversity, line 
of sight microwave system between Vancouver and Nanaimo, 
in British Columbia; path is 39 mi long, of which 34 mi are 
over sea water. 


R.F.Spectra of Waves Frequency Modulated with White 
Noise, R.G.MEDHURST. Instn Elee Engrs—Proe v 107 pt C 
(Monograph 380) n 12 Sept 1960 p 314-23. Application of 
method developed by R.G.MEDHURST, D.MIDDLETON (see 
Engineering Index 1958 p 1041) to FM problem; set of curves 
covering range of modulation parameters likely to be en- 
countered in trunk radio systems carrying multi-channel 
telephony in frequency-division-multiplex; information ob- 
tained is necessary for evaluation of system bandwidth and 
interference due to unwanted carriers. 26 refs. 


Tropospheric Scatter Path Loss Tests—-Florida Bahamas, 
K.P.STILES. IRE—Trans on Communications Systems v CS-7 
n 3 Sept 1959 p 205-8. Path loss tests made over nine week 
period on Florida-Nassau path using frequency of 1970 Mc; 
median path loss for 190-mi path was such that tropospheric 
seatter system was determined feasible; tests indicated satis- 
factory 60-channel radio system could be provided through 
use of 10-kw transmitters and 30-ft parabolic antennas. 

RADIO TELESCOPES. See Telescopes—Radio. 
RADIO TELETYPES. See Teletypes. 


RADIO TESTING EQUIPMENT. See Electron Tubes—Testing ; 
Radio Equipment—Testing; Radio Interference; Radio Meas- 
uring Instruments; Radio Transformers; Radio Waves— 
Measurement; Signal Generators; Transistors—Testing. 

RADIO THEODOLITES. See Meteorology—Instruments. 

RADIO TOWERS 

See also Radio Relay Systems—Microwave. 


Aerial Supporting Structures, P.J.WARD. Point to Point 
Telecommunications v 4 n 2 Feb 1960 p 24-44. Decision to 
use self-supporting tower or stayed mast may depend on 
number of conflicting factors; some of basic considerations 
involved in design and erection of antenna supporting struc- 
tures are reviewed. 

Carbon-Dioxide Welding of Heavy Sections for Radio 
Towers, G.D.RIES, J.MYERS. Welding J v 39 n 7 July 1960 p 
698-703. Application of CO2 process to welding of heavy low 
alloy plates up to 1 in. thick to solid rounds varying from 
6 to 11 in. in diam; procedure that led to selection of COz 
process which was found to be economic, efficient and satis- 
factory solution to unique problems encountered in project. 


RADIO TRACKING. See Satellites—Tracking. 
RADIO TRANSCEIVERS. See Radio Telephone. 
RADIO TRANSFORMERS 


See also Radio Amplifiers; Radio Coils; Radio Equipment 
Power Supply; Radio Lines—Matching. 


Advance Component Design at Various Temperatures to 
600C, L.F.KILHAM, R.R.URACH. Electronic Components 
Conference—Proc 1959 p 67-74. Design techniques for trans- 
formers operating at temperatures of 200, 350, and 600 C 
are discussed; ability of materials used to withstand tem- 
peratures, maintain adequate dielectric properties, and be 
compatible with other materials are considered. 


Analyzer Checks I-F Transformer Response, H.E.SMITH. 
Electronic Equipment Eng v 7 n 12 Dec 1959 p 49-50. Visual 
Electronic Response Analyzer (VERA) which facilitates test- 
ing and alignment of i-f transformers by presenting test 
information on go-no-go presentation on oscilloscope; analy- 
zer gives four trace oscilloscope display that shows response 
curve, bandwidth, gain, and zero reference lines. 


Ceramic Materials Protect Hi-Temp Transformers, E.A. 
WEAVER, J.H.TERRY. Cer Industry v 74 n 4 Apr 1960 
p 97-9. Design and construction of small units meeting Air 
Force specifications for nuclear radiation, ambient tempera- 
tures to 500 C, shock, ete; materials include glass serving 
for wire insulation, mica for core and layer insulation, 
ceramic coating for end cap interiors of transformer, phos- 
phate solution for coil impregnation and phosphate bonded 
refractory ceramic powders for potting material; tables show 
ceramic coating, frit, and potting material compositions. 

Electronic Transformer Design by Digital Computers, L.F. 
DEISE, W.ETCHISON, R.LEE. AIEE—Trans v 79 pt 1 (Com- 
munication & Electronics) n 49 July 1960 p 814-22 (dis- 
cussion) 822-3. Procedures, results, and benefits pertaining 


RADIO TRANSFORMERS—Continued 
to application of digital computers to design of electronic 
transformers; main features of several computer programs 
are presented; simple 2-winding transformers; multiple sec- 
ondary windings; rectifier plate and other types of trans- 
formers. Paper 59-120. 

Machine Design of Miniature Pulse Transformers, D.WILD- 
FEUER. Arma Eng v 3 n 2 Feb-Mar 1960 p 12-21. How 
difficulties in designing transformers for communication in- 
strumentation (radar) and digital computer applications ean 
be overcome by use of automatic computing machines; ex- 
ample of programming. 

New Automatic Method for Design of Low Voltage Trans- 
formers on IBM 704, D.A.FRANKS. IRE Int Convention Rec 
v 8 pt 6 (Component Parts, etc) 1960 p 193-204. New tech- 
nique for designing low voltage transformers on high speed 
digital computer has been developed and programmed for 
IBM 704; program produces manufacturing specifications in 
form suitable for reproduction for use by shop personnel in 
manufacturing transformer; technique and results obtained 
described. 


Optimum Quarter-Wave Transformers, L.YOUNG. IRE Int 
Convention Ree v 8 pt 3 (Electron Devices, Microwave 
Theory & Techniques) 1960 p 123-9. Performance of conven- 
tional homogeneous waveguide transformer of single section 
can always be improved by making transformer section less 
dispersive than input and output waveguides; it is shown 
that optimum inhomogeneous transformer exists in general. 


Review of Influence of Recent Material and Technique 
Development on Transformer Design, H.M.NORDENBERG. 
IRE Nat Convention Ree v 7 pt 6 (Component Parts, etc) 
1959 p 169-77. New constructional techniques and materials 
used in transformers; these include application of fluoro- 
chemicals to transformers designed for maximum coil tem- 
peratures of 200 C; philosophy of ‘‘controlled environment” 
for insulation system through application of inert gases for 
transformers designed for maximum coil temperatures of 350 
C; application of epoxies to molded coil encapsulated trans- 
former. 


Sposob razmagnichivaniya serdechnika impul’snogo trans- 
formatora, R.Kh.BAL’YAN, V.I.LLALETIN, I.V.TROFIMOV. 
Radiotekhnika v 14 n 8 Aug 1959 p 40-2; see also English 
translation in Radio Eng v 14 n 8 1959 p 55-9. Method for 
demagnetizing core of pulse transformer; advantages of 
method as illustrated by design of transformer for 50 milli- 
second pulses. 


Temperature Distribution in Materials with Positive Tem- 
perature Coefficients of Electrical Conductivity When Heated 
by Eddy Currents, W.W.BUCHMAN. IRE—Trans on Com- 
ponent Parts v CP-7 n 2 June 1960 p 60-5. Steady-state 
digital and analytical solutions are given for temperature 
distribution in slabs and cylinders of materials heated by 
varying magnetic fields; materials are assumed to have posi- 
tive temperature coeflicient of electrical conductivity of type 
associated with semiconductors; stability of temperature 
distribution is investigated; applicability to ferrite cores 
used in high power pulse transformers. 


Embedded. See Radio Equipment—Embedded. 
Printed. See Radio Equipment—Printed. 
RADIO TRANSMISSION 


See also Electric Communication; Facsimile; Information 
Theory; Radar; Radio Antennas; Radio Broadcasting ; Radio 
Communication; Radio Lines; Radio Relay Systems; Radio 
Telegraph; Radio Telephone; Radio Transmitters; Radio 
Waves; Radio Waves—Propagation ; Sound—Reflection ; 
Telemetering ; Waveguides. 


Analysis of Performance of Edmonton-Yellowknife Janet 
Circuit, J.H.CRYSDALE. IRE—Trans on Communications 
System v CS-8 n 1 Mar 1960 p 83-40. Trials of Canadian 
Janet B system carried out on auroral zone circuit in 1958 
and 1959 at frequencies in vicinity of 40 Me revealed vul- 
nerability of system to polar blackout and to excessive error 
rates with rapidly fluctuating auroral signals; preliminary 
results of detailed analysis with IBM 650 computer given. 


Analysis of Phase Modulation Communications System, R.L. 
CHOATE. IRE Int Convention Ree v 8 pt 5 (Commi nenete 
Systems, Space Electronics & Telemetry) 1960 p 208-18. 
Communication system using phase modulation and phase de- 
tection is analyzed; it is shown that when total RF power 
level is significantly above receiver threshold, margin of 
safety exists that may be traded for additional signal-to- 
noise ratio at demodulated output of receiver; novel closed 
loop phase detector is suggested which is linear over very 
wide range of phase angles. 


Applicability of Multipath Protection to Meteor Burst Com- 
munications, T.G.KNIGHT. IRE—Trans on Communications 
Systems Vv CS-7 n 3 Sept 1959 p 209-10. Use of multipath 
combating code in meteor burst communications links should 
improve useful duty cycle by allowing use of more numerous 
small size underdense meteors and by prolonging usefulness 
of fewer, longer lasting, overdense trails. 
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Appraisal of Meteor Burst System Performance, E.E.REIN- 
HART, D.C.PORTS. Nat Symposium on Extended Range & 
Space Communications, Oct 6-7 1958, Washington, DC, 1959 
p 49-54. Range, capacity, error rate, and reliability demon- 
strated in message transmission tests; system design factors 
on which these performance characteristics depend, attempt 
made to predict nature and magnitude of possible future im- 
provements. 


Bandwidth and Power of Transient Interference in Radio- 
Communication by Tropospheric Scattering, I.A.GUSYATIN- 
SKIT. Telecommunications n 4 1959 p 355-67. English trans- 
lation of article indexed in Engineering Index 1959 p 1152 
from Elektrosvyaz Apr 1959. 


Coded Binary Decision-Feedback Communication Systems, 
J.J.METZNER, K.C.MORGAN. IRE—Trans on Communica- 
tions Systems vy CS-8 n 2 June 1960 p 101-13. Bidirectional 
communication system that prevents mnonconservation of 
message length under conditions of noisy feedback is investi- 
gated; system is considered that requires all corrections to 
be transmitted during specified intervals; error correction 
scheme which adjusts redundancy of correction information 
Bo. ee use allotted correction interval efficiency appears most 
effective. 


Combined Digital Phase and Amplitude Modulation Com- 
munication Systems, C.R.CAHN. [RE—Trans on Communica- 
tions Systems v CS-8 n 3 Sept 1960 p 150-5. Combination of 
digital amplitude and digital-phase modulation is suggested as 
desirable form of digital modulation; performance of such 
systems is analyzed, with emphasis on obtaining asymptotic, 
or high signal to noise ratio comparisons of various modula- 
tion combinations. 


Communication Efficiency Comparison of Several Com- 
munication Systems, R.W.SANDERS. IRE—Proc v 48 n 4 
Apr 1960 p 575-88. Modulation systems can be compared on 
basis of figure of merit defined as ratio of energy required 
per bit transmitted in presence of given noise spectral den- 
sity; using this criterion AM, FM, FM/FM, and orthogonal 
matched filter communication systems are compared; ortho- 
gonal systems are shown to be most efficient. 


Comparison of Digital Communication Systems, C.W.HEL- 
STROM. IRE—Trans on Communications Systems v CS-8 n 3 
Sept 1960 p 141-50. Two methods proposed for comparing 
performances of digital communication systems differing in 
number of available signals, in bandwidth, in rate of trans- 
mission, and in complexity; number of systems are graph- 
ically compared by these methods; advantage over binary 
systems of systems of higher order, in which more than one 
kind of signal can be transmitted. 


Comparison of Modulation Systems for Speech Communica- 
tion, ILWIGDOROVITS. Brown Boveri Rev v 46 n 11/12 Nov/ 
Dec 1959 p 629-48. Four modulation systems used for trans- 
mission of speech by radio are studied from theoretical aspect 
of main properties of speech; signal-to-noise ratio and syl- 
lable articulation are calculated in terms of RF signal power 
available at receiving antenna; general definitions in infor- 
mation theory and their application to modulation systems 
considered ; external disturbances and their influence on differ- 
ent systems of modulation. 


Comparison of PSK vs FSK and PSK-AM vs FSK-AM 
Binary-Coded Transmission Systems, A.B.GLENN. IRE— 
Trans on Communications Systems v CS-8 n 2 June 1960 p 
87-100. Performance of phase shift keyed (PSK), frequency 
shift keyed (FSK), PSK amplitude modulation, and FSK ampli- 
tude modulation systems are compared for binary-coded trans- 
mission in presence of white additive Gaussian noise; relative 
probability of error, operating range, required system band- 
width, and system frequency instability are considered. 


Compatibility Problem in Single-Sideband ‘Transmission, 
K.H.POWERS. IRE—Proc v 48 n 8 Aug 1960 p 1431-5. Square- 
law SSB system proposed in which message is conveyed in 
square of envelope of wage rather than in envelope itself; 
no sacrifice is required in spectral economy; although square- 
law envelope detector would be required in receiver for 
distortionless detection of signal, conventional AM receiver 
could receive speech transmission without serious loss of 
intelligibility. 

Delta Modulation System Using Junction Transistors, B.E. 
WILLIAMS. Electronic Eng v 31 n 381 Nov 1959 p 674-80. 
Delta modulation system, operating at digit frequency of 
14 ke, is described which provides simplex speech link with 
good intelligibility ; equipment has only one manual control, 
press-to-talk switch, other adjustments being preset or made 
automatically; receiver regenerates incoming signal by volt- 
age and time slicing before feeding decoder; equipment is 
suitable for use over equalized lines or radio links. 

Die Fernuebertragung an der F2-Schicht im Wellenbereich 
40-52 MHz, H.WISBAR. Nachrichtentechnische Zeit v 12 nod) 
Nov 1959 p 547-53. Long distance transmission in frequency 
range 40-52 Me by means of F2-layer; investigation of previ- 
ously developed and _ specified propagation _ characteristic ; 
radio-weather forecast for maximum of 5 hr is shown to be 
possible; application of this characteristic also permits draw- 
ing of conclusions with respect to statistical distribution of 
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field-strength values can be expected, and facilitates location 
of exceptional interferences on transmission path. 


Distortion and Interference Effects in H.F. Single Sideband, 
D.E.GERRIOR. IRE—Can Convention Ree 1958 p 320-4. 
Sources of distortion in SSB suppressed carrier systems 
enumerated, relative importance evaluated, terms defined, 
and limits proposed; means for distortion and interference 
measurement; method for rapidly determining signal to 
distortion ratio from linear amplifier gain characteristic. 


Economia delle radiofrequenze, S.SILLENI. Alta Fre- 
quenza v 29 n 1 Feb 1960 p 96-127. Radio spectrum conserva- 
tion; problems affecting coexistence of several radio systems 
are considered; international organization and regulations 
dealing with coordination of radio spectrum use; practical 
limitations of spectrum use: geographical sharing, fre- 
quency sharing and time sharing; study on coexistence of 
microwave radio relays. 39 refs. (English abstract). 


Effects of Low-Noise Techniques on Tropospheric Scatter 
Communications, A.FEINER, D.SAVAGE. IRE—Trans on 
Communications Systems v CS-7 n 4 Dec 1959 p 302-6. Cal- 
culations made of expected antenna noise temperatures of 
tropospheric scatter systems in 1000 to 2000 Me range for both 
“smooth” and “rough”? ground locations; this data plus known 
performance of various low-noise receiver techniques permit 
prediction of increased sensitivity; sensitivity improvement 
is expressed in terms of increased range, decreased trans- 
mitter power and decreased antenna size. 


Ein Beitrag zur Theorie der Uebertragung amplituden-fre- 
quenz- oder amplituden- und frequenzmodulierter Traeger in 
linearen Systemen, E.AUGUSTIN. Hochfrequenztechnik u 
Electroakustik v 68 n 6 Jan 1960 p 177-83. Theory of Trans- 
mission of amplitude and frequency carriers, or of amplitude 
and frequency modulated carriers in linear systems; new 
method for calculation of distortions during passage of FM 
signals; application of relations found to calculation of 
oscillator or RC quadripole, regarding AM and FM distortions 
as dependent on degree of modulation, and frequency and 
phase shift. 


General Theory and Oscilloscopic Study of Single Side- 
band Generation by Weaver’s Method, S.RAMACHANDRAN. 
Instn Telecommunication Engrs—J v 6 n 4 June 1960 p 182-96. 
Weaver’s method of single sideband generation studied; effect 
of phase errors and amplitude inequalities on radio frequen- 
cies in output which synthesize single sideband; analysis of 
possible oscilloscopie patterns, due to system errors, of single 
sideband output. 


Improved Decision Technique for Frequency-Shift Communi- 
eations Systems, E.THOMAS. IRE Int Convention Ree v 8 pt 
5 (Communications Systems, Space Electronics & Telemetry) 
1960 p 219-27. New circuit technique has been developed, 
called Decision Threshold computer, which enables frequency 
shift keyed receiver system to use information in mark and 
space channels independently; this results in improvement in 
circuit quality where fading exists between mark and space 
frequencies; new technique compared with fixed threshold 
device of conventional design. 


Inter-Relation and Combination of Various Types of 
Modulation, W.D.MEEWEZEN. Instn Radio Engrs, Australia 
—Proc v 20 n 10 Oct 1959 p 582-90; see also IRE-—Proc v 
48 n 11 Nov 1960 p 1824-32. Examination of frequency dis- 
tribution of power in typical broadcast signals shows that 
low deviation phase modulation should have advantages over 
amplitude and frequency modulation; method of stereo broad- 
casting proposed in which sum of two channels is transmitted 
as amplitude modulation and difference as phase modulation. 


Microwave by Pole Line, T.HAFNER. Elec Eng v 79 n 8 
Aug 1960 p 639-42. Instead of developing more sophisticated 
wireless techniques to exploit shrinking radio communica- 
tions spectrum, it is proposed to ponder advantages of G-Line 
system, which utilizes existing pole lines, as RF carrier, both 
for its economy and operational characteristics. 


Nachrichten-Weitverkehr ueber Hohlleitungen, W.STOEHR. 
Siemens Zeit v 33 n 11 Nov 1959 p 685-90. Long distance 
communications over waveguide lines; possibility of using 
waveguides composed of dielectrically loaded tubes or of 
helix waveguides as third transmission path alongside coaxial 
cable and broadband radio path; results of measurements 
performed on devices for waveguide lines and on several ex- 
perimental waveguide routes; application of pulse code modula- 
tion is probable. 


New Suppressed-Carrier Modulation Technique, J.DY- 
SINGER, W.WHYLAND, R.WOOD. Electronics v 33 n 6 Feb 
5 1960 p 47-9. Method of double-sideband suppressed carrier 
generation developed for application to transmitter configura- 
tions using single-ended Class-C output amplifiers; balanced 
modulating is done at low level to achieve phase reversal, and 
can be followed by odd-value frequency multiplication, fre- 
quency translation, or Class-C nonlinear amplification ; en- 
velope modulation is achieved in grid-modulated final-ampli- 
fier stage. 


Oblique-Return Sounding and Problems of Radio Communi- 
cation and Broadcasting Over Long Distances, K.M.KOSIKOV. 
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Telecommunications n 7 1959 p 699-708. English translation of 
article indexed in Engineering Index 1959 p 1152 from Elek- 
trosvyaz July 1959. 


Opredelenie provodimosti pochy po zatukhaniyu voln v nikh, 
V.E.KASHPROVSKII. Radiotekhnika v 14 n 12 Dee 1959 p 
8-14; see also English translation in Radio Eng v 14 n 12 
1959 p 9-18. Determination of conductivity of soil in terms of 
wave attenuation which occurs in it; method for measuring 
local conductivities of Earth’s crust, required in number of 
cases in radio transmission practice. 


Otsenka metodov rascheta maksimal’no primenimykh chastot, 
E.M.GASPAR’YANTS. Elektrosvyaz v 13 n 11 Nov 1959 p 
17-23; see also English translation in Telecommunications n 
11 1959 p 1189-1200. Appraisal of methods for determining 
maximum usable frequencies; comparison of calculated val- 
ues, obtained by most widely used methods, with experimental 
data on 1500-7000 km TEast-West radio links, from  simul- 
taneous measurements of field intensity and of angle of ar- 
vival in vertical plane. 16 refs. 


Poisson, Shannon, and Radio Amateur, J.P.COSTAS. IRE— 
Proe v 47 n 12 Dee 1959 p 2058-68. Congester band operation 
as found in amateur service is analyzed, and it is found that 
in spite of bandwidth economy of SSB, system can claim no 
definite overall advantage with respect to DSB; analytical 
results indicate broadband techniques may even be manda- 
tory in case of military applications where ability of com- 
munication system to resist jamming varies in direct propor- 
tion to transmission bandwidth for given data rate. 


Possibilities of Spectrum Compression, A.A.KHARKEVICH. 
Telecommunications n 11 1958 p 1121-8 (English translation 
of Elektrosvyaz). Analysis of certain questions connected with 
problem of spectrum compression, particularly of band analysis 
and of a(t) cos phi (t) representation. 


Radio Communication with Orthogonal Time Functions, 
H.F.HARMUTH. AIEE—Trans v 79 pt 1 (Communication & 
Electronics) n 49 July 1960 p 221-8. It is shown that, when 
using orthogonal time functions, same amount of information 
may be transmitted per unit bandwidth and time, with double- 
sideband modulation as with single-sideband modulation; no 
phase lock between carriers produced at transmitter and at 
receiver is necessary for detection by correlation; it is possible 
to operate under conditions of large Doppler shift without 
changing frequency of carrier produced at receiver. Paper 
60-142. 


Radio Transmission by Ionospherie and Tropospheric Scatter. 
IRE—Proe vy 48 n 1 Jan 1960 p 4-29. Report on present body 
of knowledge concerning propagation theories, experimental 
data, design practice, fields of application, and factors affect- 
ing frequency allocation of ionospheric and tropospheric scatter 
transmission; report is supplement to “Radio Spectrum 
Conservation” issued in 1952 by Joint Technical Advisory Com- 
mittee. 


Reception of Space Diversity Transmitters, J.W.KOCH. Wire- 
less World v 65 n 10 Nov 1959 p 512-14. Procedures and 
results given for series of transmissions conducted by B.B.C. 
to test effectiveness of transmitter space—diversity on recep- 
tion at distant points; results indicate there is no advantage 
for transmission over long distances via ionosphere since 
signals from two transmitters combine in manner such that 
resultant field at receiver is Rayleigh distributed. 


Slotted Lecher Line for Impedance Measurements in Metric 
and Decimetric Wave Bands, G.SCHIEFER. Philips Tech 
Rev v 21 n 8 1959/60 p 88-91. Balanced shielded transmission 
line 2 m long designed for impedance measurements on _ bal- 
anced objects in VHF band (80-300 Me); characteristic im- 
pedance is approximately 105 ohms; probe is insensitive to 
unsymmetrical waves, detector diode being introduced directly 
into RIF field inside line; high frequency supply voltage 
modulated in amplitude at 1000 eps; sensitivity is such that 
at supply voltage of 5 vy, voltage minima are accurately 
measured. 


Sum of Log-Normal Probability Distributions in Scatter 
Transmission Systems, L.F.FENTON. IRE—Trans on Com- 
munications Systems v CS-8 n 1 Mar 1960 p 57-67. In many 
important scatter communication systems, such as FM, noise 
power of radio jump, or hop, has log-normal statistical dis- 
tribution; in multihop system, noise power of each hop con- 
tributes to total noise; approximate solution to problems of 
al gros sum of several log-normal distributions is pre- 
sented. 


Sun-spot-Cycle Variations in Discrepancies Between Pre- 
dicted and Observed Frequencies for use in Radiocommunica- 
tion, R.J-HITCHCOCK, G.O.EVANS, R.NAISMITH. Instn 
Elec Engrs—Proe v 107 pt B (Electronic & Communication 
Eng) n 85 Sept 1960 p 424-6. Analysis of variations in dis- 
crepancies between predicted and observed times of fade-in 
and fade-out on 18.4 Me Bombay-London circuit, which are 
attributed to influence of sporadic-E layer; any assessment of 
accuracy of predictions, analyzed on assumption of F-layer 
propagation, must be considered in relation to phase of sun- 
spot cycle to which it refers. Paper 38285 E. 
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Transmitter Power Control in Two-Way Communications 
System, G.S.AXELBY, E.F.OSBORNE. IRE—Trans on Com- 
munications Systems v CS-8 n 1 Mar 1960 p 48-56. In Con- 
trolled Carrier Communications, feedback control is applied 
to high reliability systems to vary transmitted power as func- 
tion of fading; this reduces operating cost by conserving 
transmitted power and reduces interference to other radio 
networks in area. ne 

Waveguide as Long Distance Communication Medium, A.E. 
KARBOWIAK. Electronic Eng v 31 n 379 Sept 1959 p 520-5. 
Important aspects of communication system using waveguide as 
communication medium analyzed; although plain metallic 
waveguides are unsuitable for long distance communication, 
waveguides of special construction (either dielectric coated 
or helical waveguides of appropriate proportions) ean be 
designed to fulfill any reasonable practical requirements ; com- 
munication system of extremely wide bandwidth can be 
constructed. 


Frequency Modulation. See also Radio Receivers—Frequency 


modulation; Radio Telephone. 


Die Berechnung der statischen und dynamischen Amplituden- 
und Frequenzverzerrungen frequenzmodulierter Schwingungen 
bei in Reihendarstellung vorliegendem Uebertragungsfaktor, 
E.G.WOSCHNI. Hochfrequenztechnik und Elektroakustik v 
68 n 3 Sept 1959 104-10, Calculation of static and dynamic 
amplitude and frequency distortions of FM oscillations, with 
series representation of transmission factor; curves on fre- 
quency distortions in filters, amplitude distortions on demod- 
ulators and on distortions due to non-ideal limiting. 


Energy Spectra of FM System with Low Beta, High Devia- 
tion Ratio, and FM Which Approaches Carrier frequency, S.L. 
SIMMONS. IRE—Trans on Space Electronics & Telemetry v 
SET-6 n 1 Mar 1960 p 17-19. Technique for determining en- 
ergy spectra of FM system which has modulation frequency 
which approaches carrier frequency; technique may be used 
for analysis of any FM wave and yields theoretical results 
which conform closely to actual operating results. 


For H-F Band Communications ... New System Defeats 
Multipath Effect, G.A.SCHEER. Electronic Industries v 19 n 
5 May 1960 p 150-3, 156. Multipath problem can be minimized 
by sending signals that shift carrier frequency every milli- 
second; shift is only few hundred cycles and maximum of 
eight shifts is required; system is called Quantized Frequency 
Modulation (QEM). 


Network Response to Transient Frequency Modulation In- 
puts, T.T.N.BUCHER. AIEE—Trans v 78 pt 1 (Communica- 
tion & Electronics) n 46 Jan 1960 p 1017-22. Approximation 
technique for calculating response of linear passive network to 
pulse-like and step-like frequency modulating functions; ap- 
proximations are useful for rather general network functions, 
when input modulation varies rapidly during relatively short 
period, when e.g. television signals or pulse modulation sig- 
nals are used to frequency modulate carrier. Paper 59-1144. 


Practical Considerations in Design of Minimum Bandwidth 
Digital Frequency Modulation Systems Using Gaussian Filter- 
ing, W.L.GLOMB. IRE—Trans on Communications Systems 
v CS-7 n 4 Dee 1959 p 284-90. Characteristics of digital FM 
system reviewed; Gaussian frequency response is specified and 
optimum filters for transmitter and receiver developed; rela- 
tionship between peak deviation and system threshold is ex- 
plored and optimum deviation established ; location of Gaussian 
filters in system; results applied to 2000 Me communication 
system. 

V.H.F. Sound Broadeasting, R.V.HARVEY. Instn Elec 
Engrs—Proe v 107 pt B (Blectronie & Communication Eng) n 
35 Sept 1960 p 412-21 (discussion) 421-2. Study of subjective 
appraisal of distortion due to multi-path propagation in FM 
reception; results of tests carried out in simulated multi- 
path conditions to determine importance of parameters of 
both received ‘signal and receiver in influencing subjective 
annoyance caused by distortion; use of pre-and de-emphasis to 
reduce distortion; mechanism of multi-path. Paper 3221 E. 


Measurement. See Radio Measuring Instruments. 
Multiplex Systems. See also Radio Relay Systems; Radio Tele- 


phone—Multiplex System. 


Bilingual Multiplex, N.LANDON. Electronies v 88 n 23 
June 3.1960 p 87. Twin-signal system is described that can 
be used for bilingual broadeasts or other twin-signal pur- 
poses such as stereophonie transmissions; system is basically 
application of pulse-amplitude time multiplexing. 


Distorsion non linéaire dans les multiplex A grand nombre 
de voies a répartition en fréquence, J.SSCHWOB. Annales des 
Télécommunications v 14 n 11-12 Nov-Dec 1959 p 277-88. Non- 
linear distortion in frequency division multiplex with large 
number of channels; integrating paper on methods used, results 
obtained, and assumptions made in various, mostly recent, dis- 
tortion calculations ; fundamental formulas rechecked. 16 refs. 


NBS Meteor Burst Communication System, R.J.CARPEN- 
TER, G.R.OCHS. IRE—Trans on Communications Systems v 
CS-7 n 4 Dee 1959 p 263-71. To investigate meteoric propaga- 
tion, duplex teletype system operating at 50 Me was con- 
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Noise. 


Stereophonic. 
RADIO TRANSMISSION LINES. See Radio Lines. 
RADIO TRANSMITTERS 


Accident Prevention. 
Control. 
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structed; results are given for tests made over 1277-km east- 
west path; comparisons are made of burst transmissions of 
10, 20, 40, and 80 times normal teletype speed and of variations 
in number of control system parameters; primary causes of 
pares were atmospheric noise and sustained multipath dis- 
ortion. 


Effective Noise Temperature of Sky, D.C.HOGG, W.W. 
MUMFORD. Microwave J v 3 n 3 Mar 1960 p 80-4. Sources 
that contribute to effective noise temperature of receiving 
antenna; simple formulas for noise from our galaxy are com- 
pared with experimental data; calculated curves of antenna 
temperature due to absorption by oxygen and water vapor in 
atmosphere are presented and compared with available meas- 
urements. 

Model of Impulsive Noise for Data Transmission, P.MERTZ. 
IRE Int Convention Ree v 8 pt 5 (Communications Systmes, 
Space Electronics & Telemetry) 1960 p 247-59. In engineering 
of data transmission system, it has been found more 
necessary to consider impulsive noise than conventional Gauss- 
ian “‘white’’ noise; model is proposed for impulsive noise, 
which describes empirically amplitude distribution and time 
distribution. 


Untersuchungen ueber die Geraeuschverminderung mittels 
Pre und Deemphasis bei Rundfunkuebertragung, W.vonGUT- 
TENBERG, H.HOCHRATH. Nachrichtentechnische Zeit vy 12 
n 9 Sept 1959 p 467-74. Noise reduction by means of pre- 
emphasis and de-emphasis in broadcast transmissions; com- 
plicated pre-emphasis circuits are not recommended in con- 
ventional broadcasting, since reduction of peak power levels 
in transmission is not accompanied by sufficient white noise 
reduction (only 3 db); other operational disadvantages. 


See Radio Broadcasting—Stereophonic. 


See also Public Utilities ; Radio Equipment; Radio Telephone; 
Radio Transmission. 

Automatic Logging of AM, FM, and TV Transmitting 
Station Parameters, G.EHRENBERG. Elec Eng v 79 n 4 Apr 
1960 p 304-8. Technical fundamentals for automatic and con- 
tinuous measurement and recording of such parameters as 
final amplifier plate voltage and amplifier plate current, com- 
mon point RF current, amplitude ratio to tower base RF 
currents, phase angle between tower base RF currents, fre- 
quency deviation, reflectometer incident, ete; description of 
automatic logging system and its components. 

Bridged T Network in Action, V.A.KKRISHNASWAMY. Instn 
Telecommunication Engrs—J v 5 n 4 Sept 1959 p 207-10. 
Bridged-T network is frequently employed to combine out- 
puts of two transmitters; requirements placed upon bridged-T 
network in this function. 

Ein neuer 40-kW-Langwellensender auf aperiodischer Basis, 
W.DAMKE. Hasler Mitteilungen v 19 n 1 Apr 1960 p 1-5. 
New 40 kw long wave transmitter on aperiodic basis; signifi- 
cant features of new development are extreme simplicity of 
operation and output stage with silicon ring-core transformer. 

4-Watt 500-Ke/s Transistor Transmitter, J.R.NOWICKI. 
Mullard Tech Communications v 4 n 39 May 1959 p 250-9. 
OC24 power-transistor is suitable for HF applications and can 
dissipate several watts at collector; 500-ke push-pull amplifier 
capable of delivering 4 w into resistive load and which uses 
OC24 is described: in conjunction with automatic-keying 
device, amplifier can be used in SOS transmitter. 


Making Transmitters RFI-Free, C.E.BLAKELY, R.N. 
BAILEY. Electronic Industries v 19 n 3 Mar 1960 p 132-41. 
If all signal sources inside transmitter are known, then fre- 
quencies at which interference will appear can be calculated 
by simple linear equations; amplitudes are more difficult to 
compute because they depend on nonlinearities; sources of 
interference include spurious and harmonic emissions, inter- 
modulation, power leads, sideband splatter, and carrier noise. 


Mutual Interference on Combination Frequencies, V.I.CHE- 
LOMBIT’KO. Telecommunications n 7 1959 p 721-9. English 
translation of article indexed in Engineering Index 1959 p 
1153 from Electrosvyaz July 1959. 


100 KW Transmitter Has New Design Ideas, J.E.JENNINGS. 
Electronic Industries v 19 n 2 Feb 1960 p 186-91. Certain 
problems encountered in HF, wide-range transmitter design ; 
in transmitter described accurate, stable switching is obtained 
by using vacuum relays and vacuum capacitors in tank cir- 
cuits; new approach to problem of RF chokes over wide fre- 
quency range uses vacuum switch assembly. 


See Radio Transmitters—Standards. 


Precision Frequency Control and Millisecond Timing, 
H.F.HASTINGS. Report of NRL Progress Aug 1960 p 16-22. 
Development of electronic instrumentation and techniques, by 
NRL and Naval Observatory; using highly precise quartz 
oscillators of advanced design, disciplined by invariant atomic 
resonance frequency standards, it has become possible to 
stabilize Navy’s existing VLF transmitters to_ provide ex- 
tremely accurate frequency and time information to Navy 
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units on world-wide basis; station NBA at Balboa (Panama) 
is now transmitting precise time at constant frequency (18 kc). 


Precision Frequency equipment, V.M.ROZOV. ‘Telecom- 
munications n 7 1959 p 730-40. English translation of article 
oan Engineering Index 1959 p 1153 from Electrosvyaz 

uly OF 


Field Strength. See Radio Interference. 


Frequency Modulation. See Radio Modulators; Radio Transmis- 
sion—Frequenecy Modulation. 


Standards. Safety Requirements for Radio (Including Tele- 
vision) Transmitting Apparatus. Brit Standards Instn—Brit 
Standard n 3192 1959 22 p. Specification covers protection of 
personnel from shock including radio frequency burns, glass 
flying from cathode ray tubes, dangerous radiation from tubes 
and valves, and protection of apparatus from damage by 
overheating or fire; standard does not apply to apparatus 
solely to be operated by skilled personnel, or for merchant 
ships or civil aircraft. 

Stereophonic. See Radio Broadcasting—Stereophonic. 

Testing. See Radio Measuring Instruments. 

RADIO TUBES. See Electron Tubes. 

RADIO WAVES 


See also Electromagnetic Waves; Plasmas-Radiation ; Wave- 
guides; Waves. 


Mikrovagor i plasma, B.AGDUR. Elteknik v 3 n 4 Apr 1960 
p 49-57. Review of interaction between microwaves and gas 
discharge plasma; general properties of wave propagation in 
plasma waveguide; amplification of microwaves obtained 
through interaction between electron beam passing through 
plasma and slow waves in plasma; possibility of amplifying 
waves in plasma under conditions where signal frequency is 
much higher than plasma frequency; close analogy between 
existing microwave propagation in plasma and in ferrite; 
similarity of certain conditions in plasma to those in semi- 
conductors. 


Ob izluchenii tochechnogo istochnika elektromagnitnykh voln 
v gidrotropnoi srede s granitsei razdela, K.A.BARSUKOV. 
Radio-tekhnika i Elektronika v 4 n 11 Nov 1959 p 1759-64. 
Radiation of point source of electromagnetic waves in gyyro- 
magnetic medium with interface; case of half-infinite gyromag- 
netic medium having plane interface with isotropic medium is 
considered. 


Refraction of Radio Waves at Low Angles within Various 
Air Masses, B.R.BEAN, J.D.HORN, L.P.RIGGS. J Geophysical 
Research v 65 n 4 Apr 1960 p 1183-7. Refractive index struc- 
ture and bending of radio rays within air masses of non- 
exponential refractive index height structure is treated in 
terms of value expected in average atmosphere of exponential 
form; refraction differences within air masses arise from de- 
partures of refractive index structure from normal exponen- 
tial decrease with height. 


Absorption. Absorption of Radio Waves in Resonance Re- 
gions of Inhomogeneous Plasma, N.G.DENISOV. Radio Eng & 
Electronics v 4 n 3 1959 p 51-65. English translation of article 
indexed in Engineering Index 1959 p 1154 from Radiotekhnika 
i Elektronika Mar 1959. 

Anomalies in Absorption of Radio Waves by Atmospheric 
Gases, A.W.STRAITON, C.W.TOLBERT. IRE—Proe v 48 n 5 
May 1960 p 898-903. Recent measurements of attenuation of 
radio waves by atmospheric gases are summarized and com- 
pared with those predicted by Van Vleck; reasonably good 
agreement is noted between predicted and measured losses 
for oxygen, but measured loss for water vapor is consider- 
ably in excess of that predicted; factors influencing discrep- 
ancy. 

Integrator k ustanovke dlya izmereniya pogloshcheniya radio- 
voln v ionosfere, B.P.POTAPOV, Z.Ts.RAPOPORT. Elektro- 
svyaz v 14 n 2 Feb 1960 p 28-31; see also English transla- 
tion in Telecommunications n 2 1960 p 156-62. Integrator for 
apparatus for measuring absorption of radio waves in iono- 
sphere; analysis of integrator with anode grid capacity. 


lonospheric Absorption & Electron Collisional Frequency in 
F Region, Y.S.N.MURTY, R.N.SINGH, S.R.KHASTGIR. J 
Sci & Indus Research v 18A n 11 Nov 1959 p 507-9. Total 
absorption of radio waves proceeding vertically upwards 
through E layer and receiving reflection from F layer was 
determined over range of frequencies from 3 to 7 Me by 
measuring probable values of signal amplitudes of 18* and 274 
orders of ionospheric reflection; collisional frequency (v) in 
F region was calculated by Appleton’s modified formula near 
critical penetration frequency; mean value of (v) was found 
to be 4 ke. 


Diffraction. See Radio Waves—Propagation; Radio Waves— 
Scattering. 
Fading. See also Radio Interference; Radio Telegraph; Radio 


Waves—Propagation; Radio Waves—Reflection; Radio Waves 
—Sceattering. 


Fading Rate Recorder for Propagation Research, J.W. 
KOCH, W.B.HARDING, R.J.JANSEN. Electronics v 32 n 
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51 Dec 18 1959 p 78-80. Instrument that provides continuous, 
simultaneous recordings of both average fading rate and 
strength of radio signals at HF and VHF; strip-chart record- 
ings of fading rates from almost 0 up to 300 eps are pro- 
vided. 


Frontal Perturbation of Tropospheric Scatter Path, D.R. 
HAY, G.E.POAPS. Can J Physics v 37 n 11 Nov 1959 p 
1272-82. Two year study of 500 Me radio transmissions over 
85 mi path near Ottawa, Canada, shows that signal fading 
rate rises well above diurnal maximum when transmission 
path is perturbed by weather front; fading rate reaches 
maximum when upper boundary of frontal zone is 3000 ft 
above radio path center, and fading rate remains high as 
long as any part of frontal zone is between surface and 
3000 ft; results suggest new method for studying physical 
process of tropospheric scatter transmission. 22 refs. 


On Theory of Fading Properties of Fluctuating Signal 
Imposed on Constant Signal, H.BREMMER. US Bur Stan- 
dards—Cir n 599 May 25 1959 32 p. First part is mainly re- 
stricted to idealized case of “random” signal in which any 
two components of fluctuating part of complete signal that 
are in quadrature with respect to phase have identical 
statistical properties; in second part, theory has been ex- 
tended to fluctuating or “quasi-random”’ contributions not 
satisfying condition of isotropy; results are applicable to 
any autocorrelation function for fluctuating contribution. 


Propagation at 36,000 Me in Los Angeles Basin, W.L. 
FLOCK, R.C.MACKEY, W.D.HERSHBERGER. IRE—Trans 
on Antennas & Propagation v AP-8 n 3 May 1960 p 235-41. 
Fading characteristics at 36 kme over line-of-sight path in 
Los Angeles basin have been shown to be closely correlated 
with meteorological conditions; relation of diurnal variations 
in propagation characteristics to those in temperature in- 
version and atmospheric turbulence indicate that refraction 
mechanism is predominant one in causing observed large 
fading amplitudes. 


Rapid Frequency Analysis of Fading Radio Signals, J.M. 

.. WATTS, K.DAVIES. J Geophysical Research v 65 n 8 Aug 
1960 p 2295-3001. Examples of frequency analysis of fading 
radio signals for long periods of time are demonstrated, and 
method of obtaining them is explained; they include both 
regular HF propagation and VHF ionospheric forward-scatter 
samples; procedure is also useful for analysis of other nat- 
ural phenomena having long time scales and slow variations. 


Short-Wave Fadeouts Without Reported Flares, H. 
DeMASTUS, M.WOOD. J Geophysical Research v 65 n 2 
Feb 1960 p 609-13. Flare patrol films were re-examined for 
those days on which short-wave fadeouts had occurred during 
patrol times without reported flares; of 15 reported short- 
wave fadeouts reported during International Geophysical 
Year 12 were found to be in close time association with out- 
standing Ha events; in two other cases no definite conclu- 
sions made; in one case there was no unusual Ha event in 
time association. 


Field Strength. See Radio Waves—Measurement; Radio Waves 
—Propagation; Radio Waves—Scattering. 


Guides. See Waveguides. 


Measurement. See also Goniometers; Radio Measurements; 
Radio Measuring Instruments; Radio Waves—Absorption; 
Radio Waves—Fading; Radio Waves—Propagation; Radio 
Weves—Reflection ; Radio Waves—Scattering. 


Analysis of Time Variations in Tropospheric Refractive 
Index and Apparent Radio Path Length, M.C.THOMPSON, 
Jr, H.B.JJANES, A.W.KIRKPATRICK. J Geophysical Re- 
search v 65 n 1 Jan 1960 p 198-207. Measurements for study 
of characteristics of turbulent lower atmosphere and _ its 
effect on accuracy of radio direction finding, guidance, and 
geodetic measurement systems. 


Avenues for Improvement in Design and Calibration of 
VHF-UHF Noise and Field Strength Meters, W.K.ROBERTS. 
IRE—Trans on Radio Frequency Interference vy RFI-1 n 2 
May 1960 p. 6-12. Increased accuracy of measurement of 
VHF-UHF field strength may be obtained by improving im- 
pedance match of antenna-balun assembly and by taking into 
account measured gain of antenna system; simple form of 
reciprocity method is shown for measurement of effective 
gain of antenna-balun assembly under essentially free-space 
conditions; suggestions for calibration of field strength 
meters. 


Measurements of Changes in Phase Path of Radio Waves 
Reflected From fonosphere at Normal Incidence, R.W.E. 
MecNICOL, J.A.THOMAS. Australian J Physics v 13 n 2 
June 1960 p 120-31. Fixed-frequency measurements were 
made at Brisbane, using pulse transmissions ; measurements 
are easily made, have good signal-to-noise properties, and 
yield high effective resolution; when echoes had well-defined 
phase, rate of change of phase path with time was measured 
and these results are discussed. 


V.H.F./F.M. Multipath-Propagation Test-Set. Wireless 
World v 65 n 11 Dee 1959 p 559-62. Instrument developed by 
B.B.C. measures unwanted phase and amplitude modulation 


of carrier due to multipath propagation, and provides clear 
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visual display of characteristics of received signal; unit 
consists of tuner, oscilloscope, a-f amplifier, loudspeaker, and 
power supply; device may be used as aid in correct installa- 
tion of antennas. 


Propagation. See also Electromagnetic Waves—Propagation ; 


Electron Tubes; Ionosphere; Mathematics; Radar ; Radio| An- 
tennas; Radio Astronomy; Radio Interference; Radio Lines ; 
Radio Relay Systems; Radio Relay Systems—Satellites ; Radio 
Transmission; Radio Waves—Fading; Radio Waves—Measure- 
ment; Radio Waves—Reflection; Radio Waves—Scattering ; 
Waveguides. 


Analysis of 8-cm Radio Height-Gain Curves Taken Over 
Rough vrerrain, H.T.TOMLINSON, A.W.STRAITON. IRE— 
Trans on Antennas & Propagation v AP-7 n 4 Oct 1959 p 
405-18. Effect of terrain and meteorological conditions on 
height-gain pattern of 8.2-em radio waves over various short 
transmission paths; equivalent reflection coefficients obtained 
and potential reflection areas investigated; study of time 
variations in height of nulls in signal strength pattern is 
made and relationship between movement of nulls and cor- 
responding refractive index distribution considered. 


Artificial Ionospheres for Communications, F.F.MARMO, 
A.ENGLEMAN. IRE—Trans on Military Electronics v MIL- 
4 n 2-3 Apr-July 1960 p 270-84. Utilization of artificial 
electron cloud for RF communication; experiments designed 
to obtain critical engineering parameters required for sys- 
tematic development of these clouds as propagation medium ; 
suggestions for optimizing artificial ionosphere propagation 
capability. 

Caleuls approchés relatifs & la fonction y et a l’équation 
de Weber. Application A une onde électromagnetique plane, 
R.MEYNIEUX. Annales des Télécommunications v 14 n 11- 
12 Nov-Dec 1959 p 262-76. Approximate calculations relating 
to y function and Weber equation; application to electro- 
magnetic wave propagating across ionized layer in presence 
of percussions and with parabolic density distribution of 
electrons as function of height. 


Coherence Theory of Long-Distance Tropospheric Propaga- 
tion of Ultra-Short Waves, A.I.KALININ. Telecommunications 
n 6 1959 p 621-34. English translation of article indexed in 
Engineering Index 1959 p 1156 from Elektrosvyaz June 1959. 


Correlation Between Waves of Different Frequencies Trav- 
eling Through Layer of Statistically Inhomogeneous Medium, 
M.F.BAKHAREVA. Radio Eng & Electronics v 4 n 1 1959 
p 141-55. English translation of article indexed in Engineer- 
a Index 1959 p 1156 from Radiotekhnika i Elektronika 

an 1959. 


Cozi Oblique Incidence Ionospheric Soundings Using Normal 
Communication Transmissions, L.C.EDWARDS, D.A.HED- 
LUND. IRE—Trans on Communications Systems v CS-8 n 3 
Sept 1960 p 160-4. Technique which allows normal com- 
munication or broadeast transmissions to be used for back- 
seatter soundings; it involves cross correlation performed 
between transmitted signal and returned backscatter signal; 
nde provides continuous record of skip distance varia- 
ions. 

Determination of U.H.F. Electromagnetic Field Intensity 
Due to Coherent Atmospheric Scattering in Deep-Shadow 
Region, L.M.PONOMARENKO. Radio Eng & Electronics v 
4 n 6 1959 p 29-87. English translation of article indexed in 


Engineering Index 1959 p 1156 from Radiotekhnika i Elek- 
tronika June 1959. 


Eksperimental’noe issledovanie dal’nego troposfernogo ras- 
prostraneniya UKV_ pri sdvoennom prieme, A.V.PROSIN, 
LP.LEVSHIN, G.L.SLOBODENYUK. Radiotekhnika v 14 n 
10 Oct 1959 p 8-14; see also English translation in Radio 
Eng v 14 n 10 1959 p 1-18. Long distance tropospheric 
propagation of ultra short waves with double reception; re- 
sults of experiments on 275 km route, at 8000 Me; statistical 
properties of signals received on 10 em diversity antennas, 
including mean field strength, losses in antenna gain, and 
two dimensional distributions of instantaneous signal level, 
over short periods (20-720 sec). 


Electromagnetic Wave Propagation Over Mountains, I.P. 
SHKAROFSKY, M.P.BACHYNSKI, H.E.J.NEUGEBAUER. 
IRE—Can Convention Ree 1958 p 114-20. Method of solving 
problem of diffraction of EM waves by smooth crest of per- 
fectly reflecting cylindrical mountain is refined for vertical 
polarization; reflection coefficient for this polarization is 
allowed to vary according to function derived by V.A.FOCK; 
this leads to better agreement with model experiments. 


Empfangsamplitude und Fadingverteilung bei 10 em-Wellen- 
laenge in Abhaengigkeit von der azimutalen Abweichung 
vom Grosskreis, R.SCHUENEMANN, G.PUCHER. Hochfre- 
quenztechnik u Elektroakustik v 68 n 2 July 1959 p 87-42. 
Reception amplitude and fading distribution at 10 em wave- 
length as dependent on azimuthal deviation from great cycle; 
structure of refraction index in troposphere is shown to have 
very often same effect on long distance propagation of ultra 
short waves, as has fine structure layer allowing for partial 
reflections; method of measurement. 
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Errors. in JIonospheric Forecasting, C.M.MINNIS, G.H. 
BAZZARD. Electronic & Radio Engr v 36 n 10 Oct 1959 p 
380-3. Standard deviation of error in forecasting monthly 
mean value of FoF2 six months ahead for well established 
ionospheric observatory is about 15%; standard deviation of 
error in forecasting foE is about 5.5%; these figures are 
based on samples of forecasts made by five observatories 
over several years; factors producing these errors discussed. 


Further Studies of Deviation of Low- and Medium-Fre- 
quency Ground Waves at Coast-Line, B.G.PRESSEY, G.E. 
ASHWELL, R.ROBERTS. Instn Elec Engrs—Proe v 106 pt 
B_ (Electronic & Communication Eng) n 380 Nov 1959 p 
548-54. Two new series of measurements, indicating that 
deviation of magnitude given by theory and due solely to 
change in ground conductivity at boundary, is small com- 
pared with larger random directional errors which are 
attributed to ground irregularities, surface obstructions and 
other causes; for many coastal direction finding stations 
coastal deviation as such is unimportant. Paper 3018E. 


Group Velocity of Plane Surface Waves, A.G.MUNGALL, 
D.MORRIS. Can J Physics v 38 n 6 June 1960 p 1779-86. 
Velocity of transmission of modulated signal over dielectric- 
covered conductor has been measured over range of dielec- 
tric thicknesses for which first order TM surface mode 
propagates; exact theoretical treatment of wave group 
velocity for both TM and TE modes of any order is developed 
and agreement with experiment obtained; effects of pos- 
sible surface wave propagation on accuracy of microwave dis- 
tance-measuring methods are discussed. 


Improved Communications Using Groundscatter Propaga- 
tion, R.T.WOLFRAM. Electronics v 33 n 44 Oct 28 1960 p 
74-8. When communication is difficult or impossible over 
great-circle path between two stations, it may be feasible 
over non-great-circle paths; instrumentation for research into 
propagation phenomenon which creates these paths is de- 
scribed and results of investigations given. 


Ionospherie Models as Aid for Calculation of Ionospheric 
Propagation Quantities, A.H.DeVOOGT. IRE—Proc v 48 n 3 
Mar 1960 p 341-6. Large computational program of iono- 
spheric ray tracing on computer described; results in form of 
curves useful in ionospheric studies and in predicting com- 
munication frequencies; important influence of radiation an- 
gle on maximum usable frequency shown. 


Ionospheric Ray-Tracing Technique and its Application to 
Problem in Long-Distance Radio Propagation, D.B.MUL- 
DREW. IRE—Trans on Antennas & Propagation v AP-7 n 
4 Oct 1959 p 393-6. Method for determining equation of ray 
path in known ionosphere where there are no_ horizontal 
gradients; takes into partial account effects of magnetic 
field of earth; application of technique to oblique path of 
5300 km to determine certain properties of one-hop mode. 


Izluchenie dipolya nad ploskoi odnorodnoi zemlei, L.S. 
TARTAKOVSKII. Radiotekhnika v 14 n 8 Aug 1959 p 8-138; 
see also English translation in Radio Eng v 14 n 8 1959 p 
7-15. Radiation of dipole on flat uniform earth; analysis of 
formulas previously developed by author (see Engineering 
Index 1959 p 1155) for fields in wave zone of lowered 
vertical and horizontal dipoles; transitions from formulas for 
lowered fields to those for raised fields. 


Lower Frequency Limits for F-Layer Radio Propagation, 
B.FULTON, O.SANDOZ, E.WARREN. J Geophysical Re- 
search v 65 n 1 Jan 1960 p 177-83. Band of frequencies 
propagated via ionosphere by high-angle ray and that prop- 
agated by low-angle ray are both limited at their LF ends 
by reflections that occur at lower ionospheric heights ; methods 
are developed for calculation of these limits. 


Meteorological Measurements in South Atlantic. Report of 
NRL Progress June 1960 p 1-13. Character and persistency 
of trade wind inversions as it applies to radio ducting and 
significant changes in meteorological parameters as observed 
during Mar and Nov 1959 experiments; more persistent of 
two ducting layers occurred at level of trade wind inversion, 
usually between 5000 and 7000 ft; other layer was generally 
present at lower cloud base level, between 2000 and 4000 ft; 
several times persistent duct layer at trade wind inversion 
level -was observed to span entire Recife-to-Ascension path. 


NBS Radio, Ionosphere, and Airglow Observations During 
IGY, D.M.GATES. Am Geophysical Union—Trans v 40 n 4 
Dee 1959 p 391-401. Ionospherie vertical sounding observation, 
ineluding soundings from equatorial close-spaced chain of 
stations in South America, electron density profiles along 75 
W meridian, and vertical incidence soundings from Ant- 
arctica; VHF equatorial forward scatter experiments; radio 
noise network, radio satellite observations, and airglow ob- 
servations. 


Night-Time Equatorial Propagation at 50 Me/s First Re- 
sults from IGY Amateur Observing Program, M.P.SOUTH- 
WORTH. J Geophysical Research v 65 n 2 Feb 1960 p 601-7. 
Analysis has revealed three apparently related types of 


nocturnal, low latitude propagation ; long range trans- 
equatorial, medium range, between stations making trans- 
equatorial contacts and stations near magnetic equator; 
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short range, similar to sporadic E but occurring regularly 
with first two types. 


O medlennykh volnakh vy girotropnoi srede, V.V.NIKOL’- 
SKII. Radiotekhnika i Elektronika v 5 n 1 Jan 1960 p 39- 
45; see also English translation in Radio Eng & Electronics 
v 5 n 1 1960 p 55-65. Slow waves in gyrotropic medium; it 
is shown that sufficiently slow waves in gyro-magnetice rods 
are subject to equation given by L.R.WALKER, i.e. they 
can be considered as “magnetostatic’’; superimposition of 
oppositely directed waves causes resonance oscillations, spec- 
ie of which lies in limits of oscillations investigated by 

alker. 


O zavisimosti neregulyarnoi refraktsii radiovoln v ionosfere 
ot zenitnogo ugla, Yu.L.KOKURIN. Radiotekhnika i Elek- 
tronika v 4 n 12 Dee 1959 p 1985-9. Dependence of irregular 
radio wave refraction on zenith angle; calculations concern- 
ing vertical and horizontal refraction of 4 m waves in 
ionosphere; it is shown that existing dependencies are differ- 
ent for different models of ionospheric layer; advantages of 
measuring irregular refraction at small zenith angles. 


Observations of Sudden Ionospheriec Disturbances, R.W. 
MORRISS. Phys Soc—Proce v 76 n 487 July 1960 p 79-92. 
Measurements of ionospheric absorption at several frequen- 
cies and cosmic radio noise absorption during sudden iono- 
spheric disturbances; simultaneous measurements of phase 
changes of reflected waves; results are basis of discussion 
of height distribution of extra electrons present during dis- 
turbance. 


On Question of Diffraction of Radio Waves Over In- 
homogeneous Spherical Earth Surface, Yu.K.KALININ. Radio 
Eng & Electronics v 3 n 10 1958 p 77-85. English translation 
of article indexed in Engineering Index 1959 p 1156 from 
Radioteknika i Elektronika Oct 1958. 


On Transmission Distortions Involved in Scatter Propaga- 
tion of Very Short Waves, A.V.PROSIN. Telecommunications 
n 5 1959 p 498-513. English translation of article indexed in 
Engineering Index 1959 p 1156 from Elektrosvyaz May 1959. 


Opredelenie chisla soudarenii v ionosfere, O.M.ATAEV. 
Radiotekhnika i Elektronika v 4 n 9 Sept 1959 p 1439-43; 
see also English translation in Radio Eng & Electronics v 4 
n 9 1959 p 87-45. Determination of number of collisions in 
ionosphere; values for effective number of collisions between 
electrons and neutral molecules or ions in D, E and F2 
layers, obtained from absorption measurement of short radio 
waves. 27 refs. 


Peculiarities and Seasonal Variations of Transequatorial 
Backscatter Echoes as Observed at Mayaguez, Puerto Rico, 
B.DUENO. J Geophysical Research v 65 n 6 June 1960 p 
1691-8. Long range transequatorial echoes, which are most 
prevalent during equinoxial periods, also exhibit minimum 
of transequatorial activity during solstitial periods June, 
July and Dec, Jan; echoes may result from combined action 
of evening equatorial bulge and sizeable concentrations in 
electron density at north and south edges of bulge; angle of 
arrival of long range transequatorial echoes is quite low. 


Polarization Parameters of Downcoming Radio Waves, 
Y.S.N.MURTY, S.R.KHASTGIR. J Geophysical Research v 
65 n 5 May 1960 p 1449-57; see also J Sci & Indus Research 
vy 19B n 8 Aug 1960 p 281-4. Phase difference between 
normal and abnormal components of magnetic vector of 
radio wave, and limits of tilt angle of major axis of polariza- 
tion ellipse measured anticlockwise with respect to direction 
of magnetic north for ordinary and extraordinary modes of 
propagation have been obtained on ray theory of propaga- 
tion through ionosphere. 


Preliminary UHF Propagation Predictions for Project 
TRADE WINDS III, C.G.PURVES. Report of NRL Progress 
July 1960 p 4-10. Continuation of research to determine 
radio meteorological corrections pertaining to elevated duct 
propagation along path between San Diego and Honolulu; 
WV-2 aircraft carries three-channel 220-Mc receiver, 445-Mc 
receiver, and meteorological equipment; preliminary measure- 
ments indicate duct is destroyed by cold air behind cold front, 
and synoptic surface maps for period in 1956 indicate passage 
of three fronts. 


Probability Distribution of Vector Sum of n Unit Vectors 
with Arbitrary Phase Distributions, P.BECKMAN. Acta 
Technica (Prague) v 4 n 4 1959 p 323-35. General solution 
for amplitude and phase distribution of n independent unit 
vectors, phases of which are distributed with probability 
densities; solution is applicable to analysis of fading of 
signals propagated beyond horizon through troposphere, and 
to problems of interference among oscillations with random 
phases. 


Propagation of Electromagnetic Waves in Ionized Gases, 
F.H.NORTHOVER. IRE—Trans on Antennas & Propagation 
v AP-7 Dec 1959 p S340-60. Studies indicate that whistling 
atmospherics are caused by lightning flashes, electromagnetic 
energy radiated by these flashes being guided along geo- 
magnetic field lines through ionosphere; simplest. case of 
“standard type’ propagation along stationary columns is 


1206 THE ENGINEERING INDEX—1960 


RADIO WAVES—Propagation—Continued RADIO WAVES—Continued 


examined; attempt is made to develop systematic theory for 
ease of axially moving columns. 


Propagation of ELF Radio Waves and Influence of Non- 
homogeneous Ionosphere, J.R.WAIT. J Geophysical Research 
vy 65 n 2 Feb 1960 p 597-601. Model assumed consists of 
spherical earth surrounded by concentric ionosphere whose 
electron density increases exponentially with height; this 
elaboration of usual homogeneous model appears to explain 
observed attenuation for terrestrial propagation as function 
of frequency in range 100 eps to 1 ke. 

Propagation of High-Frequency Radio Waves to Long Dis- 
tances, F.KIFT. Instn Elec Engrs—Proe v 107 pt B_ (Hlec- 
tronic & Communication Eng) n 32 Mar 1960 p 127-40. Solu- 
tion of Appleton-Benyon parabolic-layer transmission equa- 
tion for wide range of its main parameters; method of ap- 
plying equation to any long-distance circuit, in which suc- 
cessive hop lengths of each transmitted ray are adjusted to 
accord with ionospheric variations along path; mode-angle 
and mode-delay plots, providing information for antenna 
design and choice of optimum signaling frequency. 17 refs. 
Paper 3156 E. 


Propagation of Radio Waves of Frequency Less Than 1 
ke, E.T.PIERCE. IRE—Proc v 48 n 3 Mar 1960 p 329-31. 
Simplified mode theory of propagation in waveguide formed 
by earth and concentric ionosphere of constant height is 
applied to eperimental observations of Chapman and Macario 
for frequency range between 100 cps and 1000 eps; dis- 
crepancies between theory and nighttime experimental re- 
sults may be explained by modifying theory and postulating 
effective increase in ionospheric height as frequency de- 
creased. 

Radiowave Propagation in Surface Tropospheric Ducts, 
V.A.FOK, L.A.VAINSHTEIN, M.G.BELKINA. Radio Eng & 
Electronics v 3 n 12 1958 p 1-27. English translation of 
article indexed in Engineering Index 1959 p 1157 from 
Radiotekhnika i Elektronika Dec 1958. 


Rasprostranenie ul’trakorotkikh radiovoln v gorode, N.D. 
DYMOVICH. Elektrosvyaz v 13 n 12 Dec 1959 p 26-34; see 
also English translation in Telecommunications n 12 1959 p 
1348-55. Urban propagation of ultrashort radiowaves; survey 
of results of measurements and of methods of evaluation of 
field strength of metric and decimetric radio waves in towns; 
comparison of arbitrarily chosen empirical formula with 
results of experiments published in literature. 


Sea-Going Lightning Generator, M.M.NEWMAN,  J.R. 
STAHMANN, J.D.ROBB, E.A.LEWIS. Electronics v 33 n 30 
July 22 1960 p 53-5. Schooner carrying million v artificial 
lightning generator with 10,000 ft helicopter-supported an- 
tenna is used to produce high-power LF radiated pulses 
similar to lightning atmospherics; description of equipment 
which is used in VLF propagation studies; may have applica- 
tion in long range communication and navigation. 


Signal Transmission Through Ionized Media, W.A. 
GREENHOW. Electronics v 33 n 21 May 20 1960 p 81-5. 
Ionization processes and their effects on signal transmission ; 
processes are related to ionization effects produced by nuclear 
and hypersonic re-entry vehicles, rocket motor exhausts and 
nuclear explosions. 


Some Medium Frequency Sky Wave Measurements, J.M. 
DIXON. Instn Radio Engrs, Australia—Proc v 21 n 6 June 
1960 p 407-9. Sky wave field strength measurements at 
broadcast frequencies for distances up to 2000 mi were 
recorded in Australia for period 1958-1958; correlation of 
field strength with sunspot number and E layer critical 
frequency are discussed. 


Space-to-Ground Transmissions Beyond Line-of-Sight Dis- 
tance, J.GALEJS. IRE—Trans on Space Electronics & Tele- 
metry v SET-5 n 4 Dec 1959 p 179-85. Radio-wave transmis- 
sion from above maximum intensity ionospheric layer to 
ground surface locations beyond direct line-of-sight distance 
is examined; it is shown that transmission involving penetra- 
tion of F-layer and subsequent ground-to-F-layer reflections 
is more reliable than other paths. 


Studies in Tropospheric Propagation Beyond the Horizon, 
A.B.CRAWFORD, D.C.HOGG, W.H.KUMMER. Bell System 
Tech J v 388 n 5 Sept 1959 p 1067-1178. Description of ex- 
tended series of experiments in beyond-the-horizon propaga- 
tion on 171 mi overland path using 460 and 4110 Mc; many 
experiments directed toward better understanding of mechan- 
ism of propagation and included effect of antenna size on 
signal level and fading characteristics, wavelength de- 
pendence, seasonal and diurnal effects, new form of diversity 
reception, and band-width capability of medium. 


Sweep-Frequency Studies in Beyond-the-Horizon Propaga- 
tion, W.H.KUMMER. IRE—Trans on Antennas & Propaga- 
tion v AP-7 n 4 Oct 1959 p 428-33. Bandwidth characteristics 
of propagating medium in tropospheric propagation studied 
by means of frequency-sweep experiment; sequences of 
selected sweep-frequency pictures shown for various antenna 
combinations and transmission conditions; signals received 
simultaneously from twin-feed horizontal diversity system 
also shown and discussed. 


Transmission Characteristics of Corrugated Guide, G. 
PIEFKE. IRE—Trans on Antennas & Propagation vy AP-7 
Dee 1959 p S183-90. Transmission characteristics of corru- 
gated guide are analyzed under assumption that guide wave- 
length is always much greater than “corrugation constant” 
(width of corrugations plus spacing of corrugations) ; formu- 
las are derived for calculation of attenuation constants; in 
propagation of waves around globe, parallel building fronts 
and mountain ranges may be thought of as plane corrugated 
guide. 

Tropospheric Fields and Their Long-Term Variability as 
Reported by TASO, P.L.RICE. IRE—Proe v 48 n 6 pt 1 June 
1960 p 1021-9. Data from long-term recordings of radio field 
strength over large number of propagation paths; curves for 
predicting field strength over smooth earth for frequencies 
between 40 and 1000 Mc; results relating to work of Televi- 
sion Allocation Study Organization (TASO). 


220-Me Propagation in Elevated Duct (Project Trade 
Winds). Report of NRL Progress May 1960 p 1-15. Existence 
of trans-oceanic atmospheric duct, capable of trapping and 
propagating UHF radio signals at low loss over considerable 
distances, was proved during experiment in trade wind region 
between Recife, Brazil and Ascension Island; 90-w, 220-Me 
transmitter and its companion receiver were carried at inver- 
sion altitude by two aircraft; both antenna systems were 5- 
element yagis; dependence of fields upon altitude and corre- 
lations with meteorology are shown. 


Velocity of Propagation of Audio-Frequency Electromag- 
netic Waves, Ya.L.AL’PERT, S.V.BORODINA. Radio Eng & 
Electronics vy 4 n 2 1959 p 55-64. English translation of 
article indexed in Engineering Index 1959 p 1156 from Radio- 
tekhnika i Elektronika Feb 1959. 


VLF Phase Characteristics Deduced from Atmospheric 
Wave Forms, A.G.JEAN, W.L.TAYLOR, J.R.WAIT. J Geo- 
physical Research v 65 n 3 Mar 1960 p 907-12. Relative phase 
velocity for propagation to great distances is about 8% 
greater than ¢ (velocity of light in vacuum) at 4 ke/s; above 
this frequency, it gradually decreases, being about 1% greater 
than ec at 8 ke; form of dispersion curve is very close to 
that predicted by mode theory. 


VLF Propagation Effects of D-Region Layer Produced by 
Cosmic Rays, W.F.MOLER. J Geophysical Research v 65 n 5 
May 1960 p 1459-68. Single-layered D-region model based 
only on Lyman photoionization of nitric oxide is inadequate 
to explain certain aspects of VLF radio propagation; em- 
pirical evidence indicates existence of second and lower D 
layer which is important for VLF propagation; it is shown 
ee normal cosmic rays produce sufficient ionization for such 
ayer. 


“Waveguide Mode’ Theory of Radio Wave Propagation 
when Ionosphere is not Sharply Bounded, D.W.BARRON. 
Philosophical Mag v 4 n 45 Sept 1959 p 1068-81. Propagation 
of radio waves can be treated by considering space between 
earth and ionosphere as waveguide and discussing pyroper- 
ties of various waveguide modes; method of calculating mode 
characteristics for any horizontally stratified ionosphere in 
which electron density and collision frequency vary with 
height in some arbitrary prescribed manner; theory given in 
su for flat, perfectly conducting earth with no magnetic 
eld. 


World Maps of F2 Critical Frequencies and Maximum 
Usable Frequency Factors for Use in Making Ionospheric 
Radio Predictions, D.H.ZACHARISEN, V.AGY. J. Geophysi- 
cal Research v 65 n 2 Feb 1960 p 593-5. Charts for use in 
predicting classical F2-layer maximum usable frequency for 
any sunspot number; short history of Nat Bur Standards 
activity in this field. 


Reflection. See also Radio Relay Systems—Satellites; Radio 


Waves—Measurement; Radio 
Waves—Scattering. 


Air Motions and Fading, Diversity, and Aspect Sensitivity 
of Meteoric Echoes, L.A.LMANNING. J Geophysical Research 
v 64 n 10 Oct 1959 p 1415-25. Theory is presented which 
relates | those properties of meteoric echoes that depend on 
distortion of trail by winds; it is shown that existing results 
on delay in start of echo fading, delay in echo appearance 
with aspect, spectral composition of received signal, and 
regularity of fading pattern are quantitatively explicable ; 
experimental results which confirm these predictions and 
eens possible determination of principal properties of wind 
profile. 


Determining Path Reflection Points, J.J.SEDIK. Electronic 
Industries v 18 n 11 Nov 1959 p 204-5, 208-9. Strong reflec- 
tions of microwave signal can completely cancel signals of 
receiving antenna; by calculation of reflection points for 
various tower heights and locations, least harmful reflection 


point can generally be located; procedure for i i 
discussed, 2 Ota giao 


Waves—Propagation; Radio 


Distribution of Radio-Aurora in Gentral Canad P 
FORSYTH, F.D.GREEN, W.MAH. Can J Physics v 38 Sy 
June 1960 D 770-8. Records obtained from operation of five 
bistatic VHF radio systems in Central Canada are analyzed; 
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Refraction. 
Scattering. 
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two types of events detected were nighttime (A) events which 
occur most frequently in auroral zone and are characteristic- 
ally observed simultaneously at two points separated by 300 
km, and daytime (S) events which occur simultaneously over 
much larger area; time of maximum occurrence is discussed 
and relation to other auroral phenomena considered. 


Geometry of Radio Reflections from Aurora, P.A.FORSYTH. 
Can J Physics v 38 n 5 May 1960 p 593-603. It is shown 
that it is possible to predict probability of echo occurrence 
as function of range and azimuth; distribution is in good 
agreement with experimental observations, even when “aspect 
sensitivity” is neglected. 


_Interferentsiya mezhdy magnitno-ionnymi komponentami 
signala, otrazhennogo ot ionosfery, Yu.L.KOKURIN. Radio- 
tekhnika i Elektronika v 4 n 9 Sept 1959 p 1434-8; see 
also English translation in Radio Eng & Electronics v 4 n 9 
1959 p 30-6. Interference between magneto-ionic components 
of signal reflected from ionosphere; periodic fading of re- 
flected signals can be interpreted as result of horizontal drift 
of ionosphere regions, in which effective reflection levels of 
magneto-ionic components are tilted in relation to one 
another; method for measuring angle of such tilts, their di- 
rection, and velocity of horizontal drift. 


Otrazhenie ploskoi poperechno-polyarizovannoi volny ot 
pryamougol’noi grebenki, L.N.DERYUGIN. Radiotekhnika v 
15 n 2 Feb 1960 p 15-26; see also English translation in 
Radio Eng v 15 n 2 1960 p 25-41. Reflection of plane trans- 
versely polarized wave from rectangular grid; method for 
calculating reflection coefficients is based on rigorous solu- 
tion of electromagnetic boundary problem; suppression of 
perective beam during quarter wave depth resonance in grid 
slots. 


Polarization of Radar Echoes From Aurora, A.KAVADAS, 
D.G.GLASS. Can J Physics v 37 n 6 June 1959 p 690-7. 
Echoes at very high frequencies received at antennas sensi- 
tive to linearly polarized components in directions sym- 
metrical to plane of vertically polarized transmitted wave 
and ground plane indicate that received wave contains linear 
polarization component tilted in direction of earth’s magnetic 
field lines. 


Reflexion of Radio Waves From Stratified Ionosphere Modi: 
fied by Weak Irregularities—2, M.L.V.PITTEWAY. Roy Soc 
Proce v 254 n 1276 (Ser A) Jan 19 1960 p 86-100. Results of 
Pt 1 applied to statistical model ionosphere; irregularities are 
specified only by autocorrelation function and average am- 
plitude; possibilities of obtaining slow and rapid fading 
characteristics from forward and back scatter by irregulari- 
ties are considered briefly; mechanism for explaining oc- 
eurrence of ‘spread F”’ signals is suggested. 

Satellite Ionization Phenomenon, J.D.KRAUS, R.C.HIGGY, 
W.R.CRONE. IRE—Proc v 48 n 4 Apr 1960 p 672-8. Number 
of observations are presented which show close correlation 
between CW-reflected HF signals and passes of artificial earth 
satellites; occurrence of variety of satellite-related Doppler 
effects described; several satellite ionization mechanisms 
discussed. 

Statisticheskie svoistva bol’shikh neodnorodnostei ionosfery, 
V.D.GUSEV. Radiotekhnika i Elektronika v 5 n 2 Feb 1960 


p 179-87; see also English translation in Radio Eng & 
Electronics v 5 n 2 1960 p 1-18. Statistical properties of 
large ionospheric inhomogeneities; analysis carried out on 


basis of solution of eikonal equations; statistical and cor- 
relational properties of phases of waves reflected from iono- 
sphere; it is demonstrated that only with normal distribution 
of angles of incidence of wave, distribution of rate of phase 
variation with respect to time is independent of distance to 
jonosphere. 

See Radio Waves—Propagation. 

See also Ionosphere; Radio Waves—Fading; Radio 
Waves—Propagation. 

Carrier-Frequenecy Dependence of Basic Transmission Loss 
in Tropospheric Forward Scatter Propagation, K.A.NORTON. 
J Geophysical Research v 65 n 7 July 1960 p 2029-45. Signific- 
ance of certain data obtained in experiment using scaled 
antennas; suitable method for measurement of meteorological 
parameters entering theory; correlation model which de- 
seribes tropospheric turbulence is given and carrier-frequency 
dependence of basic transmission loss is explained. 


Contribution A l’étude de la diffraction des ondes électro- 
magnétiques par les sphéres, J.MMEVEL. Annales de Physique 
vy 5 n 3-4 Mar-Apr 1960 p 265-319. Study of diffraction of 
electromagnetic waves by spheres; theoretical treatment of 
centimeter wave diffraction; explanation is given of com- 
plexities shown to exist in diffraction curves of effective sec- 
tions of dielectric sphere radar arrangement. 37 refs. 


Diffraction in Non-Uniform Field, V.P.PERESADA. Radio 
Eng & Electronics v 4 n 3 1959 p 43-50. English translation 
of article indexed in Engineering Index 1959 p 1158 from 
Radiotekhnika i Elektronika Mar 1959. 


Direct HF Backscatter from F Region, H.F.BATES. J 
Geophysical Research v 65 n 7 July 1960 p 1993-2002. Com- 
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monly observed winter daytime echo is direct scatter from 
patch of field-aligned F-region irregularities; range of this 
particular echo is constant with frequency out to its junction 
with least-time-path echo; because it is not enhanced by any 
type of focusing mechanism, it is strong-scatter echo; series 
of record for Dec 16 1958, is shown and discussed in detail. 


Experimental Studies of Meteor Echoes at 200 MC, J.L. 
HERITAGE, S.WEISBROD, W.J.FAY. IRE—Trans on An- 
tennas & Propagation AP-8 n 1 Jan 1960 p 57-61. Experi- 
mental results of bistatic studies of meteor echoes at 200 Me 
using high power source and highly directive antennas; trans- 
mission paths studied ranged from 940 to 1800 km in length 
and included many off-great-circle paths; diurnal burst rate 
curves given for each path; for certain paths, duty cycle and 
Doppler shift data are given. 


Experimental Swept-Frequency Tropospheric Scatter Link, 
W.E.LANDAUER. IRE—Trans on Antennas & Propagation 
v AP-8 n 4 July 1960 p 423-8. Experimental swept-frequency 
tropospheric scatter link with path length of 194 mi is 
described that sweeps in nearly linear manner from 3100 to 
3600 me and back at 10 eps; link was set up to obtain data 
concerning variation of received signal level as simultaneous 
function of frequency and time. 


Forward Scatter from Rain, L.H.DOHERTY, S.A.STONE. 
IRE--Trans on Antennas & Propagation v AP-8 n 4 July 
1960 p 414-18. Forward scatter of radio waves from rain has 
been observed over 90 mi, 2720 me path; observations support 
assumption of omnidirectional scattering from rain; rain 
scatter may exceed normal tropospheric scatter signal by 15 
db; other effects of rain are increased fading rate and de- 
creased bandwidth. 


High-Frequency Breakdown of Air, D.KELLY, H.MARGE- 
NAU. J Applied Physics v 31 n 9 Sept 1960 p 1617-20. 
Kinetic theory is applied to problem of ionization breakdown 
of air surrounding high speed vehicle; it is found that elec- 
trons are removed primarily by being swept out of field of 
moving antenna; breakdown voltages are plotted against alti- 
tude for frequencies of 225 Mc, 1 kMe, and 10 kMc; theory 
may offer explanation of some types of signal loss during 
missile flights. 

High-Frequency Diffraction of Electromagnetic Waves by 
Circular Aperture in Infinite Plane Conducting Screen, S.R. 
SESHADRI, T.T.WU. IRE—Trans on Antennas & Propaga- 
tion v AP-8 n 1 Jan 1960 p 27-36. Scattering of plane elec- 
tromagnetic waves of wave number k by circular aperture of 
radius in infinitely conducting plane screen of zero thickness 
and infinite extent; solutions derived. 

Investigation of Radiowave Scattering on Tropospheriec In- 
homogeneities in Refractive Index by Method of Radio-As- 
tronomical Measurements, M.A.EVDOKIMOV (IEVDOKI- 
MOV). Radio Eng & Electronics v 38 n 12 1958 p 28-42. 
English translation of article indexed in Engineering Index 
1959 p 1158 from Radiotekhnika i Elektronika Dec 1958. 


On Question of Multiple Scattering in Troposphere, D.S. 
BUGNOLO. J Geophysical Research vy 65 n 3 Mar 1960 p 879- 
84. Probability for multiple scattering, density function prob- 
ability function, and their application to multiple scattering 
in troposphere. 

On Use of Turbulence Theory to Investigate Sceattering of 
Radio Waves From Wandering Inhomogeneities, M.J.RODAK, 
A.V.FRANTSESSON. Radio Eng & Electronics v 4 n 3 1959 
p 66-74. English translation of article indexed in Engineering 
Index 1959 p 1158 from Radiotekhnika i Elektronika Mar 
1959. 

Seattering of Radio Waves by Ionized Gas in Thermal 
Equilibrium, J.A.FEJER. Can J Physics v 38 n 8 Aug 1960 
p 1114-28. Expressions for frequency power spectrum of 
scattered waves are obtained which make it possible to 
interpret results of observations of scattering by density 
fluctuation in terms of electron density and temperature; 
power spectrum is calculated for number of different approx- 
imations. 

Scintillation, Spread F, and Tyransequatorial Scatter, J.R. 
KOSTER, R.W.WRIGHT. J Geophysical Research v 65 n 8 
Aug 1960 p 2303-6. Radio-star scintillations of great intensity 
are common occurrence at equator; near minimum of sun- 
spot activity they exhibit little dependence on magnetic 
activity, but as sunspot maximum approaches there is marked 
negative correlation between occurrence of scintillation and 
degree of magnetic disturbance; radio-star scintillation is 
found to be much greater at sunspot maximum than at sun- 
spot minimum. 

Some Questions on Dispersion of Radiowaves in Ionosphere, 
V.D.GUSEV. Radio Eng and Electronics v 4 n 1 1959 p 15-22. 
English translation of article indexed in Engineering Index 
1959 p 1158 from Radiotekhnika i Elektronika Jan 1959. 


RADIOACTIVE FALLOUT. See Radiation—Hazards; Radio- 
active Materials—Measurement. 
RADIOACTIVE MATERIALS 


See also Electricity—-Direct Conversion ; 
Measuring; Geology—Dating; Isotopes; 
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Luminescent Materials—Radioactive; Neutrons; Nuclear En- 
ergy; Nuclear Reactors; Physics—Nuclear; Plutonium; Tho- 
rium; Uranium; Uranium Deposits; Water Pollution—Radio- 
active Materials; Water Treatment—Radioisotope Removal. 


Absorption of Radioactive Strontium by Plants under Field 
Conditions in United Kingdom, G.M.MILBOURN, F.B.ELLIS, 
R.S.RUSSELL. Reactor Science—J Nuclear Energy v 10 pt 
A n 3-4 Sept 1959 p 116-32. Sh-89 applied as spray, and 
cultivation procedures employed to place it at different depths 
below soil surface; three test crops grown in each experi- 
ment; with shallow-rooted crops ploughing to depth of 12 
in. caused absorption of Sr-89 and ratio of Sr-89 to Ca in 
plants less than 30% of that observed when Sr-89 was left 
on surface; only small effects of placement occurred with 
deeper rooted species; effect of added lime was variable. 


Angular Distribution of Photofission Fragments, A.P. 
BAERG, R.M.BARTHOLOMEW, F.BROWN, L.KATZ, S.B. 
KOWALSKI. Can J Physics v 37 n 12 Dec 1959 p 1418-37. 
Nuclides U-233, U-235, Np-237, Pu-239 and Am-241 give 
isotropic distribution at all energies studied; nuclides Th-232, 
U-234, U-236, U-238 and Pu-240 give anisotropic distributions 
which ean be described by specified equation; degree of 
anisotropy is large at low energy and falls rapidly as energy 
increases; at given energy Th-232 has greatest degree of 
anisotropy, and Pu-240 least. 


Chemical Behaviour of Mo-®? Formed by Slow Neutron 
Fission in Uranium Oxides, L.V.SHIRIAEVA(SHIRYAEVA), 
Yu.M.TOLMACHEV. J Nuclear Energy: Reactor Science Pt 
A v 12 n 4 Aug 1960 p 181-4. English translation of article 
indexed in Engineering Index 1959 p 1159 from Atomnaya 
Energiya May 1959. 


Cobalt-60 Irradiation Facility, F.G.RICE, W.D.SMYTHE. 
Indus & Eng Chem vy 52 n 5 May 1960 p 47A-9A. Construc- 
tion of compact irradiation unit which requires no auxiliary 
shielding; unit provides exposure rate of 1.9x10° roentgens/ 
hr; prototype has been used over past 18 mo, for irradiation 
of foods, chemicals, plastics, and biological samples. 


Co60 Source for Radiation Chemistry Research, V.J.LIN- 
NENBOM, C.H.CHEEK, J.M.FRAME. Report of NRL 
Progress Jan 1960 p 1-6. Kilocurie cobalt-60 source has been 
installed in hot cell in research reactor facility of Naval Re- 
search Laboratory to augment radiation chemistry program; 
source consists of 20 cylindrical pellets, each 1 cm in diam 
and 1 em high; samples can be irradiated in fixed position 
below or above floor level, and post irradiation studies may be 
made in same circumstances; calibration studies and diagrams 
are included. 


Cyclotron Targets Using Enriched Stable Isotopes, P.S. 
BAKER, F.R.DUNCAN, L.O.LOVE. Nuclear Science & Eng 
v 7 n 4 Apr 1960 p 325-6. Use of enriched stable isotopes in 
eyclotron production of radioisotopes is not only possible, but 
ean also be economically advantageous; feasibility is related 
directly to efficiency of recovery of unconverted target ma- 
terial; some techniques and problems encountered in prepara- 
tion and recovery from Te-125, Te-130, and Cr-54 are dis- 
cussed. 

Die Anwendung der radioaktiven Isotope in der Verfahrens- 
technik, K.SAGEL. VDI Zeit v 102 n 23 Aug 11 1960 p 1095- 
1102. Use of radioactive isotopes in process engineering; re- 
view of applications of radioactive isotopes as radiation 
source and as tracers; examples. 33 refs. 


Il cesio radioattivo in terapia, F.BARBACCIA. Energia Nu- 
cleare v 7 n 4 Apr 1960 p 233-8. Use of radioactive cesium 
in therapy; survey of characteristics of radiations emitted 
by Cs-137, and of behavior of transmission-rate of gamma 
radiation, indicates limits and possibilities of using such 
radionuclides in therapy, by comparison with Co-60 and 
X-rays. 

Isolation of Carrier-Free Mn-54 and I-125 from Cyclotron 
Targets, H.T.RUSSELL. Nuclear Science & Eng v 7 n 4 Apr 
1960 p 323-4. Chemical processing for recovery and purifica- 
tion of carrier-free I-125 produced by bombardment of iso- 
topically enriched T-125 with protons in ORNL 86-in. cyclotron 
was accomplished by selective distillations; Mn-54 was sepa- 
rated from Cr-54 target by ion exchange; enriched Te-125 
and Cr-54 were recovered for re-use. 


_ Isotopes, J.A.McCORMICK, Compiler. US Atomic Energy 
Commission—Tech Information Service—TID-3076, May 1958, 
261 p. (Available from OTS, Washington, DC $2.25). Bibliog- 
raphy of nearly 6000 references covers United States research 
and applications for period 1955-1957; compilation is cate- 
gorized into 30 fields of work with radioactive and stable 
isotopes including topics of medicine, physiology, animal 
husbandry, bacteriology, biochemistry, radio chemistry, radia- 
tion detection, radiation physics, nuclear properties of iso- 
ese isotope techniques, and applied industrial use; author 
index. 

L’avenir des éléments transuraniens, leurs utilisations et 
les possibilités d’obtention de nouveaux éléments, W.FOR- 
SLING. Energie Nucléaire v 1 n 6 Nov-Dec 1959 p 262-70. 
Future of transuranic elements, their uses and_ possibilities 
for new elements; various methods of preparing and identify- 


THE ENGINEERING INDEX—1960 


RADIOACTIVE MATERIALS—Continued 


ing new elements 103 and 104; future applications of 
transuranic elements in reactors. 


Les éléments transuraniens Historique et exposé des dif- 
férentes méthodes utilisées au cours de leur decouverte, S.G. 
THOMPSON. Energie Nucléaire v 1 n 6 Noy-Dee 1959 p 
254-61. Transuranic elements; various methods used in course 
of their development; methods of preparation, purification and 
identification; preparation of target material and_ rapid 
techniques developed to cope with short lifetimes. 25 refs. 


Les techniques experimentales en chimie des elements lourds, 
A.G.MADDOCK. Energie Nucleaire v 1 n 5 Sept-Oct 1959 
p 206-9. Experimental techniques in heavy element chemistry ; 
review includes ion exchange and paramagnetic resonance 
techniques; importance of pulse analyzers and _ scintillation 
spectrometers. 


Maximizing Production of Radioisotopes in Cyclotron, F.L. 
GREEN, J.A.MARTIN. Nuclear Science & Eng v 7 n 4 Apr 
1960 p 887-91. Radioisotopes Mn-54, I-125, and I-130 were 
produced at higher rates and at lower cost when targets of 
isotopically enriched Cr-54, Te-125, and Te-130 were bom- 
barded with protons in ORNL 86-in. cyclotron; use of en- 
riched isotopes as cyclotron targets is economically attractive 
when target material can be recovered and reused. 


Nekotorye printsipy rascheta i ispol’zovaniya moshchnykh 
obluchatelei, A.B.BIBERGAL, M.M.KOROTKOV, TGs 
RATNER. Atomnaya Energiya v 7 n 3 Sept 1959 p 244-51. 
Design and use of strong radiation sources; experimental 
studies of cumulative effect of radiation from Co-60 and Cs-137 
point sources at short distances; practical calculations for 
case of barrier geometry with comparably small layer thick- 
ness; dosage equalization was achieved by means of filters; 
in irradiation of objects with thicknesses up to 40 em and 
densities up to 1, Cs-137 is more effective than Co-60. 


New Low Energy Photon Sources Applied to Industrial 
and Medical Needs, F.L.GREEN, W.D.CHEEK. Gen Motors 
Eng J v 7 n 3 July-Aug-Sept 1960 p 4-9. Nuclear physicists 
at GM Research Laboratories evaluated samarium-145 and 
gadolinium-153, along with thulium-170; new terms, ‘‘photon 
emission rate’ and “photon specific activity,’ describe emitted 
radiation rate and specific activity; experiments showed that 
Sm-145 and Gd-153 sources were more useful than Tm-170 
for certain radiography, thickness gaging, and liquid level 
gaging applications; Sm-153 is capable of producing medical 
radiograms. 

On Electron Coincidence Spectrum in Double Beta Decay, 
S.P.ROSEN. Phys Soc—Proe v 74 n 477 pt 3 Sept 1959 p 
350-62. Simple qualitative arguments imply electron coin- 
cidence spectra for two-neutrino, and no-neutrino double 
B-decay broadly peaked at % epsilono and infinitely sharply 
peaked at epsilono respectively; recent calculation shows 
two-neutrino spectrum may also be broadly peaked in region 
of epsilono; simple model, in which only one state of inter- 
mediate nucleus gives non-zero contribution to matrix ele- 
ment, was used to recalculate spectra. 


Polarization of Conversion Electrons Following Beta Decay, 
R.L.BECKER, M.E.ROSE. Nuovo Cimento v 13 n 6 Sept 16 
1959 p 1182-1225. Discussion of polarization of internally 
converted K-shell electrons; formalism is worked out for 
nuclear orientations of arbitrary tensor rank; numerical 
results for polarization parameters independent of f transi- 
tion; particular decay schemes involving allowed and first 
forbidden unique f transitions are considered and numerical 
values for these polarizations given. 


Production des éléments transuraniens en quantités pondé- 
rales, A.CHESNE. Energie Nucléaire v 1 n 5 Sept-Oct 1959 
p 210-16. Production of transuranic elements in weighable 
quantities; review of factors involved, such as material, 
physical condition, and technological problems in chemical 
separation. 18 refs. 


Radioisotopes in Research, W.P.EVANS, E.W.LANDEN. 
SAE—Trans v 68 1960 p 19-28. Indexed in Engineering Index 
1959 p 1161 from SAE Paper n S181. 


Self-Destruction in Radioactive Compounds, B.M.TOLBERT. 
Nucleonics v 18 n 8 Aug 1960 p 74-5. In use of labeled organic 
compounds, decomposition induced by radiation from labeling 
radionuclide creates problem; C-14 labeled organie of specific 
activity greater than 1 curie/mole must be suspected of 
radioactive impurities after 1 yr storage; decomposition is 
function of specific activity, radiation sensitivity and type 
of radioactivity in label; tables and other nuclear data enable 
reliable estimates of degree of decomposition; special storage 
techniques described. 


Some Physical Properties of Neptunium Metal—l, J.P. 
EVANS, P.G.MARDON. Physics & Chem of Solids v 10 n 4 
Aug 1959 p 811-13. Specific heat of neptunium over a-phase 
range determined by simple calorimetric method; value of Cp 
increases from 0.0314 cal/g at 60 C to 0.402 cal/g at 207 CG; 
in a separate determination, latent heat of a@ to B transforma- 
tion found to be 2.0 plus or minus 0.2 keal/mole. 


Tablitsy dlya identifikatsii analiziruemykh a - i f-aktiv- 
nostei, A.A.LBOV, L.IL.SEL’CHENKOV. Atomnaya kh bt 
v 7 n 6 Dec 1959 p 587-8. Table for identification of radio- 
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active isotopes; tabulation of published data (up to 1958) 
for a and £B radioactivity. 


Tritium-Labeled Compounds—1l, 2, 3, 4, 5, H.S.ISBELL, 
H.L.FRUSH, R.A.PETERSEN, J.D.MOYER, N.B.HOLT. US 
Dept Commerce—J Research (Physics & Chem) v 63A n 2 
Sept-Oct 1959 p 171-5, 177-83, v 64A n 2, 4 Mar-Apr 1960 p 
177-80, July-Aug p 359-67. Pt 1: Radioassay of tritium- 
labeled compounds in “Infinitely Thick’ films with window- 
less, gas-flow, proportional counter. Pt 2: General purpose 
apparatus, and procedures for preparation, analysis, and use 
of tritium oxide and tritium-labeled lithium borohydride. Pt 
3: To prepare aldoses-1-t of high activity, process was de- 
veloped in which aldonic lactone is reduced with lithium 
borohydride-t. Pts 4 and 5: Methods for preparation of D- 
glucose-6-t, D-xylose-5-t, and D-mannitol-1-t by reduction of 
suitable compounds with lithium borohydrite-t in anhydrous 
tetrahydrofuran, followed by hydrolysis of products; radio- 
assay of both Carbon-14 and tritium in films, with propor- 
tional counter. 


Universal’naya ustanovka s istochnikom y-izlucheniya Co 
aktivnost’yu 60.000 g-ekvy Ra dlya modelirovaniya radiatsion- 
nokhimicheskikh apparatov i provedeniya issledovanii (“K- 
60.000”), A.Kh.BREGER, V.B.OSIPOV, V.A.GOL’DIN. Atom- 
naya Energiya v 8 n 5 May 1960 p 441-5. Universal Co-60 
y-ray source (K-60,000) having strength of 60,000 g-eq Ra, 
for research and radiation chemistry. 


Use of Short-Lived Isotopes in Petroleum Industry, A. 
DeHAAN. World Petroleum Congress, Fifth—Proec New York, 
NY. June 1959 Sec X p 75-82 (discussion) 82-3. Selection of 
isotope with shortest half-life; use of isotope milkers and 
neutron generators; examples of actual isotopes applications 
which were only feasible because of use of short-lived tracers ; 
suggestions for future developments in supply and application 
of short-lived isotopes. 


Vydelenie Pa? bez nositelei iz preparatov nitrata toriya, 
obluchennykh medlennymi neitronami, B.I.SPITSYN, M.M. 
GOLUTVINA. Atomnaya Energiya v 8 n 2 Feb 1960 p 117-20. 
Separation of carrier free Pa-233 from thorium nitrate prep- 
arations irradiated by thermal neutrons; method is also useful 
for extraction of protactinium from ores, and for separation 
of Pa-233 from thorium, while obtaining U-233. 


See also Radioactive Materials—Measurement; Spec- 
trum Analysis. 


Analysis by Paper Chromatography, J.R.A.LAKEY. Nuclear 
Power v 5 n 46 Feb 1960 p 131-2. Method described for detec- 
tion and identification of radioactive materials by use of 
suitable solvents to develop filter paper chromatogram; tech- 
nique of operation illustrated. 


Xenon-Krypton Separation by Gas Chromatography, R.C. 
KOCH, G.L.GRANDY. Nucleonics v 18 n 7 July 1960 p 76, 
78, 80. Gas chromatographic method developed for separation 
of radioactive Xe and Kr prior to radioisotopic analysis, can 
be used in conjunction with techniques for sampling both 
static and dynamic gas systems; method is applicable to reac- 
tor and fuel processing plants for fission gas measurements ; 
description of apparatus; tabular and graphical data. 


See Geophysics—Radioactivity. 


See Filters; Industrial Wastes—Radioactive Mate- 
rials; Radiation—Hazards ; Radioactive Materials—Safe Hand- 
ling. 


See Chemical Laboratories—Radioactive. 


See also Counters; Gamma Rays—Measurement ; 
Ionization Chambers; Radiation—Measurement. 


Absorption of Gamma Radiation in Nal Well Crystals, 
M.H.WAECHTER, W.H.ELLETT, G.L.BROWNELL. Rev Sci 
Instruments v 31 n 6 June 1960 p 626-30. Results of Monte 
Carlo calculations on detection and total absorption peak 
efficiencies of spherical Nal crystals, such as used in form of 
well counters for analysis of radioactive samples; method of 
applying these data to cylindrical well crystals of arbitrary 
size and well geometry; computations cover gamma-ray 
energy range from 200 kev to 2 Mev and crystal radii from 
1.5 to 12.0 em; histograms of number of Compton scattering 
events. 


B-Decay of “°Np, R.D-CONNOR, I.L.FAIRWEATHER, Phys 
Soe—Proe v 74 n 476 pt 2 Aug 1959 p 161-9. B-spectrum of 
Np-239 examined using prolate spheroidal magnetic spectrom- 
eter of resolution 2% and transmission 5%, and partial 
spectra observed having following end-point energies and in- 
tensities: 713 keV (6.5%), 654 keV (4%), 487 keV (48%), 
393 keV (13.5%), 332 keV (28%); half life found to be 2.34 
plus or minus 0.02 days and total disintegration energy Q=3 
keV. 


Determination of Lowest Admissible Source Activity in 
Radioisotope Detectors. Measurement Techniques (Translation 
of Izmeritel’naya Tekhnika) n 1 Jan 1959 p 64-9. Choice of 
time constant of integrative circuit of radiation detector, 
with view on conflicting requirements that, on one hand, 
time constant should be made large in order to be able to 
carry out measurements on low activity sources, and on 
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other hand, should be small in order to ensure that instru- 
ment reacts rapidly to radiation. 


Die Messung kleinster Aktivitaeten in Wasser und Luft, 
L.WEISE. Zeit fuer Instrumentenkunde v 67 n 10 Oct 1959 p 
251-7. Measurement of very small activities in air and water; 
efficiency of different methods, including those of Loevinger 
and Berman; comparison of various counters and detectors, 
of which scintillation counter with thallium-activated Nal- 
crystal is regarded to be best for detection of low y-activities ; 
for measuring very low a@ and 8 activities, windowless coun- 
ters where samples are disposed into counting space are 
preferable, especially proportional counting tube. 


Examination of Fission Fragment Tracks with Electron 
Microscope, E.C.H.SILK, R.S.BARNES. Philosophical Mag 
v 4n 44 Aug 1959 p 970-2. Thin sheets, removed by cleavage 
from surface layers of mica exposed to fission fragments 
from U; tracks less than 300 A in diam and greater than 
four microns in length seen, superimposed upon general 
background introduced by associated neutron bombardment ; 
nature of tracks discussed; technique enables study of radia- 
tion induced atomic displacements, with higher resolution 
than previously possible. 


Experimental Study of Effect of Field of View on Trans- 
mission Measurements, M.G.GIBBONS. Optical Soc America 
—J v 49 n 7 July 1959 p 702-9. Ratio of amounts of scattered 
and direct radiation received from 4 pi source was measured 
in San Francisco Bay Area for source receiver distances of 
1.18, 4.33, 6.79, 9.81 and 14.37 mi; procedures and equipment ; 
results are indicated for source-receiver distances greater than 
7 mi and given attenuation coefficient and field of view; ratio 
was found to decrease slowly with increasing distance. 


Fall-Out Caesium in Surface Sea Water off California 
Coast (1959-60) by Gamma-Ray Measurements, T.R.FOLSOM, 
G.J.MOHANRAO, P.WINCHELL. Nature (Lond) v 187 n 
4736 Aug 6 1960 p 480-2. Method of measurement and equip- 
ment described; average concentration of Cs-137 is 97 micro- 
microcuries per kilo litre in water just beyond surf zone, 138 
uuc/kl in open sea; similar measurements made in Japan in 
1959 on surface sea water show average Cs-137 concentration 
is 380 wuc/kl; factors causing variations include rate of 
local fallout, extent of movement of water tested, and bio- 
logical transport. 


How Radiation Monitor Guards Nuclear Navy, H.E. 
DeBOLT. Electronics v 33 n 4 Jan 22 1960 p 48-5. Nuclear 
powered vessels require special monitoring equipment to pro- 
tect personnel from harmful effects of excessive radioactive 
dust particles; air particle monitor is described that is sensi- 
tive to concentrations in range 8x10-1° to 8x10-7 Me per cc 
and produces visual and audible alarm if radiation level 
exceeds predetermined levels. 


Large Proportional Counter Spectrometer for Study of 
Radioactive Samples with Low Specific Activity, J.T.HOLLO- 
WAY, D.C.LU, D.J.ZAFFARONO. Rev Sci Instruments v 31 
n 2 Feb 1960 p 91-5. Design and construction of cylindrical 
proportional counter and its performance as spectrometer for 
studying soft radiations from radioactive samples of low 
specific activity; counter tank is operated in axial magnetic 
field of 2500 gauss to constrain beta rays to helical paths; 
beta spectra are readily obtained with sources having total 
activities less than 10 muC. 22 refs. 


Magnetic Dipole Interactions in Dysprosium Ethyl Sulphate 
—1l. Susceptibility and Specific Heat Between 20 and 1 K, 
A.H.COOKE, D.T.EDMONDS, F.R.McKIM, W.P.WOLF. Roy 
Soe—Proc v 252 n 1269 Sept 8 1959 p 246-59. Measurements 
were made at temperatures between 20 and 1 K; it is 
shown that below 3 K these properties and earlier optical 
rotation measurements of Becquerel can be accounted for in 
terms of doubly degenerate ground state of magnetic ions. 


Method for Photographic Identification of Microscopic 
Radioactive Particles, JSSISEFSKY. Brit J Applied Physics v 
10 n 12 Dee 1959 p 526-9. Method described for identification 
and microscopy of small radioactive particles mixed with 
large amount of inactive ones; particles are prepared on 
celluloid coating on glass plate; plate is coated with nuclear 
emulsion in gel form which is reversal developed in-situ 
leaving active particles visible in centers of clear circular 
spots against brown transparent background. 8 photographs. 


Metody metrologii radioaktivnosti v SSSR, K.K.AGLINT- 
SEV, V.V.BOCHKAREV, V.N.GRABLEVSKII, F.M.KARA- 
VAEV. Atomnaya Energiya v 8 n 4 Apr 1960 p 354-9. Metrol- 
ogy applied to radioactivity in Soviet Union; review of state 
of development of standardization of radioactive sources and 
methods for radiation measurement. 


Monitoring for Air-Borne Radioactive Materials at Hanford 
Atomic Products Operation, J.K.SOLDAT. Air Pollution Con- 
trol Assn—J v 10 n 4 Aug 1960 p 265-70. Air monitoring 
program at Hanford employs variety of equipment and tech- 
niques for measurement of air-borne and deposited radio- 
active materials; measurements are complicated by presence 
of naturally occurring radioactive materials and of radio- 
active fission products from nuclear detonations; present 
methods are adequate to ensure that exposures of humans 
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and grazing animals to air-borne or deposited radioisotopes 
are well below applicable limits. 


Parameters of Lu-176 Neutron Resonance at 0.142 ev, J.P. 
ROBERGE, V.L.SAILOR. Nuclear Science & Eng v 7 n 6 
June 1960 p 502-4. Total cross section of Lu-176 was meas- 
ured over range of neutron energies from 0.02 to 0.25 ev; 
data were taken with sample enriched to 70.2% in Lu-176; 
resonance at 0.142 ev in Lu-176 was fitted to Breit-Wigner 
single-level formula by method of shape analysis; parameters 
are presented for computing activation cross section as func- 
tion of neutron energy over region of measurement. 


Period poluraspada radiya (Ra2*%), G.V.GORSHKOV, Z.G. 
GRITCHENKO, T.A.IL’INSKAYA, B.S.KUZNETSOV, N.S. 
SHIMANSKAYA. Atomnaya Energiya v 7 n 5 Nov 1959 p 
445-55. Ra26 halflife; review of literature and results of ex- 
perimental-work on accurate determination of this magnitude 
by calorimetric method. 42 refs. 


Radiographic Sensitivity Data for Isotopes Cobalt 60, Iri- 
dium 192, Cesium 137, Thulium 170 and Thorium 228, M.B. 
ANDERSON. Nondestructive Testing v 17 n 6 Nov-Dec 1959 
p 365-70. Curves relating exposure to thickness of subject 
for 2% radiographic sensitivity have been experimentally de- 
termined for five isotopes; medium speed fine grained film and 
fast film were used in radiographing of slotted iron wedges 
up to 9 in. thick and 2% sensitivity was obtained from .05 to 
9 in. of iron; A wedges were also radiographed with Tm? 
and 2% sensitivity obtained from .04 to 3.5 in. 


Recalibration of NBS Carbon-14 Standard by Geiger-Mueller 
and Proportional Gas Counting, W.B.MANN, H.H.SELIGER, 
W.F.MARLOW, R.W.MEDLOCK. Rev Sci Instruments v 31 n 
7 July 1960 p 690-6. Solution of discrepancies between results 
obtained in proportional and Geiger regions of US Bur 
Standards for counting carbon in form of carbon dioxide in 
length-compensated internal gas counters; conditions under 
which carbon-14-labeled carbon dioxide could be counted with 
practically 100% efficiency in both regions in same counters. 


Study of Alfa Radioactivity in Soil and in Biological Mate- 
rial by Spectrum Determination, R.D.LONATI, F.TONOLINI. 
Energia Nucleare v 7 n 2 Feb 1960 p 107-10. Ionization 
chamber used to study activity of samples which are of in- 
terest in research work in geology, biology, and health phys- 
ics; in some soil specimens radium and thorium-230 are 
present without uranium, while in some plants y-activity is 
due particularly to isotopes of radium and lead. (In English). 


Zur Absoluteichung von radioaktiven Isotopen, die durch 
Elektroneneinfang zerfallen, D.H.VINCENT. Nukleonik v 1 
n 9 Dee 1959 p 332-6. Absolute measurement of radioactive 
isotopes which decay by electron capture; method for meas- 
urement of emission rate of K quanta; use of spherical counter 
to permit more accurate determination of counter sensitivity 
by measurement of counting rate as function of pressure of 
counter gas; example of standard measurements on Mn-54 
and Fe-55. 


Medical Applications. See Medical Equipment and Supplies. 
Processing. See Chemical Equipment—Manufacture. 


Safe Handling. See also Chemical Laboratories—Radioactive ; 
Chemical Plants—Accident Prevention; Industrial Wastes— 
Radioactive Materials ; Radiation—Hazards ; Radiation— 
Shields. 


Multiplex Cireuits for Control of Robot, D.A.CAMPBELL. 
Electronics v 33 n 4 Jan 22 1960 p 46-8. Robot described 
performs jobs in dangerously radioactive areas while its 
operator controls and watches it on TV screen of distant 
console; between 50 and 100 channels are required to control 
robot; digital control system minimizes linearity requirements 
in communication link and permits use of synchronous com- 
mutating switches to accomplish multiplexing. 


Ochrana pred radioaktivnim zarenim v hutnich zavodech, 
J.KUBA. Hutnicke Listy v 14 n 7 July 1959 p 583-8. Protec- 
tion against radioactive radiation in metallurgical works; 
increased use of radioisotopes in performance of various 
measurements makes radiation protection of personnel seri- 
ous problem; theoretical calculations of maximum permissible 
y and £8 radiation exposure must be confirmed by experi- 
mental measurement; possible attenuation of radiation to 
permissible tolerance levels discussed. 


Safer Packages for Shipping Fuel, W.B.LEWIS, R.W. 
GOIN. Nucleonics v 18 n 7 July 1960 p 91, 98. As long as it 
is possible for packaged units of fissionable materials, each 
separate package safe in itself, to form critical assembly 
when units are brought together, hazard of inadvertent 
criticality will be source of continual concern; shipping 
sandwich of Cd foil and solid hydrogenous material (wood or 
polyethylene) is proposed, based on calculations for fictitious 
nuelear reactor fuel ‘“‘criticalium,’” of greater hazard than 
U-235 or Pu-239; caleulated safe dimensions for packaging 
are summarized in table. 


Separation. See Radioactive Materials—Analysis. 
Shielding. See Nuclear Reactors—Shielding. 
Storage. See Industrial Wastes—Radioactive Materials, 


naces—Refractory Materials; Chemical Processes—Control ; 
Conerete Testing—Nondestructive; Cutting Tools—Wear ; 
Diesel Engines—Wear ; Filters; Flow of Fluids—Measurement ; 
Flow of Water—Pipes; Hydrographic Surveying; Insecticides ; 
Internal Combustion Engines—Wear; Machine Tools—Con- 
trol; Materials Testing—Nondestructive ; Metallurgy—Physical 
Chemistry; Metallurgy—Research; Metals Analysis ; Metals 
Testing—Nondestructive; Natural Gas Pipe Lines—Flow ; Oil 
Well Production; Ore Treatment; Petroleum Research; Pipe 
Lines—Maintenance and Repair; Piston Rings—Wear; Radia- 
tion; Silt. 


AEC Program for Radioisotopes Technology Development, 
P.C.AEBERSOLD. Nuclear Eng & Science Conference, 6th, 
New York City, 1960—Preprint n 47 18 p. (Published by 
Engineers Joint Council, New York). Radioisotope applica- 
tions in research, agriculture, medicine, and industry have 
grown rapidly; new isotopes Development Program of AEC 
seeks to accelerate radioisotope applications, and consists in 
development of technology designed to develop base for ex- 
ploitation in industry, and in waste disposal, water resources, 
atmospheric pollution, and food activities. 


Anwendung radioaktiver Isotope in der Metallurgie und 
Metallphysik, I.S.KULIKOW. Neue Huette v 5 n 6, 7 June 
1960 p 848-54, July p 420-5. Use of radioactive isotopes in 
metallurgy and metal physics; summary of literature. June: 
Theory of metallurgical processes; equipment; operation. 
July: Distribution and segregation of elements in metals and 
alloys; sublimation of metals and alloys; diffusion and self- 
diffusion in solids; quality control; conclusions. 317 refs. 


Battery Powered Portable Sealer, F.E.ARMSTRONG. Elec- 
tronics v 33 n 19 May 6 1960 p 74-5. Simple battery powered 
sealer designed for quantitative measurements in field radio- 
active tracer studies is described; instrument consists of scale- 
of-64 sealing circuit driving 4-digit mechanical register, 
regulated h-vy supply, and pulse amplifier; timing is done 
with ordinary stop watch. 


Chemistry and Application of Tritium Labeling, C.ROSEN- 
BLUM. Nucleonics v 17 n 12 Dec 1959 p 80-3. Low cost and 
availability of high purity tritium, development of liquid 
scintillation counting methods, comparative “safety” of weak 
tritium radiation, and ability to label by direct exposure to 
tritium gas, have enabled tritium to become important tracer 
material, and useful tool for many analytical problems; 
methods of preparation and labeling described, including table 
summarizing 11 successful tritiation experiments; care must 
be exercised to ensure purity of labeled organic chemicals. 


Diffusivities by Tracer Techniques, J.D.FLEMING, J.W. 
JOHNSON, H.V.GRUBB. Chem Eng Progress v 56 n 3 Mar 
1960 p 69-71. Labeled diffusing gas was used as basis of 
simple, relatively inexpensive system for quantitative de- 
termination of effective diffusivities; technique has advantages 
of economy and speed over conventional methods using chem- 
ical analysis and is usable for high temperature measurement ; 
no measurement of specific activity or exact tracer gas quan- 
tity is required. 


Les radio-éléments dans l’industrie du pétrole, J.THIERY. 
Institut Francais du Pétrole et Annales des Combustibles 
Liquides—Revue v 15 n 7-8 July-Aug 1960 p 1181-96. Radio- 
active elements in petroleum industry; principal applications 
“ ped ioucrive tracers, especially in measuring wear and levels. 

rets, 

Les recherches francaises en métallurgie réalisées au moyen 
des radioélements, A.KOHN. Acta Electronica v 3 n 3-4 July- 
Oct 1959 p 2538-76. Researches carried out in France by means 
of radioelements ; review covers study of factors influencing 
magnitude of segregations in steels, study of heterogeneities 
in joints of grains of metals, measurement of diffusion 
coefficients, analysis of minute amounts of impurity in pure 
metals, and other uses of nuclear techniques in analytical 
chemistry together with study of physico-chemical processes. 


L’utilisation de traceurs dans les recherches industri 
P.V.DANCKWERTS. Génie Chimique v 83 n 3 Mee eee 
75-80. Use of tracers in industrial research; by injecting 
tracers into continuous-flow systems, it is possible to find 
distribution of residence times of material flowing through 
system, and also its flow rate, and quantity held up in sys- 
tem; it is also possible to explore flow pattern of material 
and detect regions of stagnation, channeling and reverse flow ; 


systems with single, multiple and ill-defined inlets and outlets 
are considered. 


Radioactive Tracers Pinpoint Entrainmen ) - 
Still Bottoms, G.B.HOEKSTRA, ATSNOW, LaBare 
J.S.CURTICE. Oil & Gas J v 58 n 1, 2 Jan 4 1960 p 710-2, 
Jan 11 p 70-2. Plash tests, using cobalt-60 naphthenate show 
that it had negligible volatility at still operating conditions ; 
effectiveness of tracer study is proved by color comparison 


of sraehnnd gas oil; Demister pad sharply reduces entrain- 
ment. 


Radioisotopes in Industry Training Program, J.P.DAN 
FORTH, R.P.STAPP, editors, General Motors Institute, Flint 
Michigan, 2 vols, 1959, 69 units (chapters) paged separately. 
Training program manual designed specifically to teach pro- 
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RADIOACTIVE MATERIALS—Continued 


fessional industrial personnel basic considerations in applica- 
tion of radioisotopes; work is organized into separate units, 
each by contributing authors, and covers basic concepts of 
physics, methods of radioactive measurement, applications of 


pactolsatopes and techniques of accident prevention and con- 
rol. 


Radioisotopes in Science and Industry. US Atomic Energy 
Commission—Special Report Jan 1960 176 p. Report reviews 
development of isotopes program from 1945 to present: topics 
covered include use of radioisotopes and radiation in agricul- 
ture, plant and insect studies, medical diagnosis and medical 
therapy, physical and chemical research, applications of radia- 
tion, development of new applications, radioisotope training, 
and safety in use of radioisotopes. 


Surface Area Determination of Magnesium Powder with 
Chromium-51 Tracer Solutions, H.P.DIBBS. Canada. Dept 
Mines & Tech Surveys—Mines Branch—Research Report n 
R53 Oct 8 1959 16 p. Adsorption of chromium-51 from aqueous 
solutions of labeled potassium dichromate onto coarse mag- 
nesium powder at room temperature is used to determine sur- 
face area of powder in range which is not easily determined 
by conventional techniques. 


Surface Area Determination of Magnesium Powders by 
Sorption of C-14-Labeled Oleic Acid, C-H.LAPOINTE. Canada. 
Dept Mines & Tech Surveys—Mines Branch—Research Report 
n R60 Mar 7 1960 10 p. Monolayer adsorption of C-14-labeled 
oleic acid on magnesium particles to determine surface area 
of grains when area is only few hundred em/g; radio- 
metric determinations are used; value of 350 em?2/g compares 
favorably with one arrived at by dichromate adsorption 
method, 280 cm*/g; simplified technique is suggested for 
routine measurement of several samples per day. 

Synthesis of Cl4Labeled Diacetyltartaric Anhydride, V. 
MAXIA, M.A.ROLLIER, M.SECCI, S.CABIDDU. Energia 
Nucleare v 7 n 2 Feb 1960 p 103-6. Synthesis is obtained by 
reacting tartaric acid with excess of carboxyl-labeled acetic 
anhydride; latter was prepared by reaction of p-toluene 
sulphonyl chloride with labeled sodium acetate; wet combus- 
tion was used to control yields of sodium acetate, diacetyltar- 
taric anhydride, and labeled acetic acid; saturation curves 
for new labeled anhydride and for sodium acetate have been 
considered in calculation of specific activities. (In English). 


Waste Disposal. See Industrial Wastes—Radioactive Materials. 


RADIOACTIVITY. See Automotive Engineering—Research ; 
Counters; Gamma Rays; Geochemistry—Radioactive Elements ; 
Geology—Dating; Geophysics—Radioactivity; Nuclear Reac- 
tors; Oil Well Logging—Radioactive; Physics—Nuclear; Ra- 
diation; Radioactive Materials; Uranium Deposits; Water 
Pollution—Radioactive Materials. 

RADIOCARBON DATING. See Geology—Dating. 


RADIOCHEMICAL LABORATORIES. See Chemical Labora- 
tories—Radioactive. 


RADIOGRAPHY. See Foundry Practice—Radiography; Mate- 
rials Testing—Nondestructive; Metals Testing—Nondestruc- 
tive; Radioactive Materials—Tracers; Steel Testing—Non- 
destructive; Welds—Testing; X-Ray Analysis; X-Rays. 

RADIOISOTOPES. See Radioactive Materials. 

RADIOLYSIS. See Heavy Water; Hydrocarbons—Irradiation. 

RADIOMETERS 


See also Electric Lines—Fault Location; Radiation—Meas- 
urement; Radio Astronomy; Spectrometers. 


Low Temperature Standard of Total Radiation, R.E.BED- 
FORD. Can J Physics v 38 n 10 Oct 1960 p 1256-78. Standard 
of total radiation used for calibration of thermal radiation 
detectors is described which is convenient and simple to 
operate, and fairly adaptable; instrument comprises black 
body source, radiation source and radiometer housing; preci- 
sion approaches 0.1%. 

New Wide-Band Recording Spectroradiometer, J.WILAND, 
D.ASKIN. Inst Environmental Sciences—Proc of Instrumenta- 
tion for Environment. New York Metropolitan Chapter Dec 
10-11 1959 10 p. Instrument built for Environmental Branch 
of Frankford Arsenal by Sunshine Scientific Instrument Co 
of Philadelphia, permits continuous measurement and record- 
ing. of radiation in ultraviolet region, through visible range, 
and far into infrared region; it was developed in connection 
with simulating natural sunlight in laboratory for environ- 
mental testing purposes. 

Radiometer for Hydrogen Line, B.LHOGLUND, V.RADHA- 
KRISHNAN. Chalmers Tekniska Hogskolas Handlingar 
(Chalmers Univ Technology—Trans) n 223 1959 24 p. Design 
and components of Chalmers Wave Propagation Observatory’s 
new receiver for RF spectral line in emission from hydrogen 
gas in galaxy. 

Ratio-Recording Spectroradiometer, H.K.HAMMOND, W.L. 
HOLFORD, M.L.KUDER. US Bur Standards—J Research— 
Eng & Instrumentation v 64C n 2 Apr-June 1960 p 151-7. 
Instrument has been constructed for determining relative 
spectral irradiance from fluorescent lamps in visible spec- 
trum; instrument requires about 8 min to record spectrum at 
10 mu/in.; expanded scale of 1 mu/in. evaluates energy in 


RADIOMETERS—Continued 


spectral lines; speed of wavelength scan may be made in- 
versely proportional to unbalanced signal to provide ample 
time to record lines accurately. 

RADIOPHONE. See Radio Telephone. 

RADIUM. See Radiation; Radioactive Materials—Measurement. 

RADOMES. See Radar—Antennas. 


RADON. See Geophysics—Radioactivity ; Meteorology; Radia- 
tion—Hazards. 


RAIL MOTOR CARS. See Cars, Rail Motor. 
RAILROAD BRIDGES. See Bridges, Railroad. 
RAILROAD CARS. See Cars. 


RAILROAD CIVIL ENGINEERING. See Bridges, Railroad; 
Railroad Maintenance of Way; Railroad Stations; Railroad 
Ties; Railroad Tracks; Railroads; Tunnels—Railroad. 


RAILROAD CONSTRUCTION. See Excavation; Railroad 
Maintenance of Way—South Africa. 


RAILROAD ELECTRICAL ENGINEERING. See Electric Rail- 
roads; Locomotives, Diesel; Locomotives, Electric; Railroad 
Signals and Signaling. 

RAILROAD ELECTRIFICATION. See Electric Railroads. 


RAILROAD LOCOMOTIVES. See Locomotives; Railroad Roll- 
ing Stock. 


RAILROAD MAINTENANCE OF WAY 


See also Bridges, Railroad; Coal Mines and Mining—Sub- 
sidence; Crushed Stone Plants; Railroad Tracks; Rails. 


Mechanization of Railway Civil Engineering Maintenance 
Work, A.DEAN, P.CHALMERS, A.C.LAYHE. Instn Civ 
Engrs—Proc v 14 Oct 1959 Paper n 6382 p 205-22, 2 plates. 
Term ‘“‘maintenance work’? includes complete replacement of 
assets, as well as regular examination, protection, adjustment, 
repair and replacement of deteriorated units; development of 
mechanization of railway civil engineering maintenance work 
and of inspection and detection equipment in Great Britain. 


Modern Requirements and Use of Railroad Ballast, J.P. 
DATESMAN. Crushed Stone J v 35 n 1 Mar 1960 p 20-3, 28. 
Type of material that would best fulfill requirements speci- 
fied in description of ballast are listed under six categories ; 
use of stone as ballast and forces affecting ballast; avail- 
ability vs durability; performance study of various types of 
ballast; maintenance by skin lifting and its limitations. 

Remedial Measures Employing Powered Application of 
Aerated Mixes, D.L.BARTLETT. Civ Eng (Lond) v 55 n 645 
Apr 1960 p 495, 497-9. Use of aerated mixes in repair works 
includes method of mechanically pointing deteriorated brick- 
work, mechanical quickset pointing, and method of curing 
soil failures beneath railway tracks by grouting; use of 
powered mixes in repair works; methods of powered applica- 
tions. 

South Africa. Railroad Construction and Maintenance of Way. 
Civ Engr in S Africa v 2 n 6 June 1960 p 99-133. Related 
articles on subject are: Scheme for application of work study 
to permanent way maintenance on South African railways, 
P.J.DuTOIT, 100-9, (In Afrikaans); Long Welded Rails on 
South African Railways, E.BARON, 110-19 (In English) ; 
Mechanisation of track maintenance and renewals on South 
African railways, H.A.LOOTS, 120-33 (In Afrikaans). 

Welding. See Rails—Welding. 

RAILROAD MECHANICAL ENGINEERING. See Cars; Loco- 
motives; Railroad Repair Shops; Railroad Rolling Stock ; 
Railroads. 

RAILROAD PERMANENT WAY. See Railroad Maintenance 
of Way; Railroad Tracks. 


RAILROAD REPAIR SHOPS 
See also Domes and Shells. 


L’emploi du soudage et des techniques connexes dans les 
ateliers d’entretien et de reparation du materiel roulant de 
chemin de fer, J.DAIVIER. Revue de la Soudure (Lastijd- 
schrift) v 15 n 3 1959 p 136-46. Application of welding and 
associated techniques in railroad maintenance and _ repair 
shops; difficult problems in repair of rolling stock; im- 
portance of studying weldability of material. 

RAILROAD ROLLING STOCK 
See also Cars; Electric Railroads; Locomotives. 


Progress in Railway Mechanical Engineering, 1958-1959. 
Mech Eng v 82 n 2 Feb 1960 p 66-75. Review of develop- 
ments in railroad motive power and rolling stock in United 
States and abroad covering diesel, electric, and free-piston 
engine locomotives, passenger and freight cars. 


Rubber and Plastics in Railways. Rubber & Plastics Age 
v 40 n 9 Sept 1959 p 948-51. How rubber and plastics is 
used in diesel- and electric-locomotive trucks, body, under- 
frame, cab, electric equipment, and brakes; present applica- 
tions in passenger cars, freight containers, prefabricated 
stations also discussed. 


Light Weight. Histoire de l’emploi des alliages legers dans les 
vehicules de chemins de fer, P.BANDET. Revue de |’ Alumi- 
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RAILROAD ROLLING STOCK—Light Weight—Continued 


nium v 37 n 275 Apr 1960 p 458-68. History of use of light 
alloys in railroad cars; illustrated description of various 
phases of development in design and construction of light 
weight passenger, freight, and tank cars, rail motor cars, 
and locomotives, ete; types of aluminum alloys employed. 


Maintenance and Repair. See Railroad Repair Shops. 
RAILROAD SIGNALS AND SIGNALING 


See also Electric Railroads; Railroads—Computer Applica- 
tions. 


Automation on Railways, H.C.TOWERS. Automation Prog- 
ress v 5 n 3, 4, 5 Mar 1960 p 78-81, Apr p 108-10, June p 
195-7. Review of methods used in Great Britain and abroad. 
Mar: Signaling, train stops and interlocks. Apr: Train con- 
trol; mechanical magnetic, continuous. June: Control of 
switches and brakes in hump freight yards. 


Interference with Railroad Signal Systems from Cathodic 
Protection Currents, F.L.CHATTEN. Corrosion v 16 n 9 
Sept 1960 p 121-4. Relationship of track circuits to railroad 
signal systems, and their construction and basic requirements 
to conform to Interstate Commerce Commission rules are 
reviewed; need for freedom from outside influences is ex- 
plained; testing methods to detect interference with track 
circuits and corrective measures; known cases of past inter- 
ference indicated. 


Les systemes de telecommande de la Compagnie Generale 
de constructions telephoniques, M.F.BABIN. Societe Fran- 
caise des Electriciens—Bul v 9 n 106 Oct i959 p 567-74. Re- 
mote control systems designed by Compagnie General de Con- 
structions Telephoniques for French National Railroads; four 
types of electromagnetic equipment and model of equipment 
with fully electronic data transmitting and processing sys- 
tems. 


Centralized Control. La commande centralisée des circulations 
ferroviaires, E.GUILLERAULT. Revue Générale de 1|’Elec- 
tricité v 69 n 2 Feb 1960 p 91-107. Centralized control of 
railroad traffic; modern type of push-button all-relay control; 
remote control of switch box from central station; use of 
remote d-e control system for distances less than 5 km; in 
case of larger distances and when railroad is electrified, 
voice frequency control is preferred; examples from experi- 
ence of French rairvads. 


Wplyw obciazenia stykow przekaznikow automatyki zabez- 
pieczenia ruchu kolejowego na ich trwalosc, M.MILKOWSKA, 
J.STATKIEWICZ. Archiwum Automatyiki i Telemechaniki v 
4 n 3-4 1959 p 281-93. Effect of loading on durability of relay 
contacts used in automatic railroad signaling systems; 
laboratory study to determine optimum relay system; tests 
on contact materials, and durability tests with various types 
of relays. (English abstract). 

RAILROAD SLEEPERS. See Railroad Ties. 
RAILROAD STATIONS 


West Germany. Konstruktive und schweisstechnische Besonder- 
heiten der neuen Muenchener Bahnsteighalle, E.HOFFMAN, 
A.COBLENZ. Schweissen u Schneiden v 12 n 5 May 1960 p 
199-202. Special design features of new railroad station at 
Munich, with special reference to welding; design called for 
welded single butterfly roofs over 10 outer approach tracks 
and for twin-bay 660 ft long main hall, each bay being 230 
ft wide; hall was erected in 9 mo, including winter, without 
interrupting service; description of welding technique, in- 
cluding low temperature precautions. 

RAILROAD STRUCTURES. See Bridges, Railroad; Railroad 
Stations ; Tunnels—Railroad. 


RAILROAD TIES 
See also Wood Preservation. 


Concrete. Betongsliprar vid Statens Jarnvagar, T.FOGEL- 
BERG. Cement & Betong v 34 n 38 Sept 1959 p 163-9. Con- 
crete ties of Swedish State Railroads; review of various types 
of foreign ties as compared with Swedish Type SJ 101 ties; 
characteristics and deveopment data given. 


RAILROAD TRACKS 


See also Railroad Maintenance of Way; Railroad Ties; Rail- 
roads; Rails. 

Die Lagersicherheit lueckenloser Hisenbahngleise, E.ENGEL. 
VDI Zeit v 102 n 10 Apr 1 1960 p 373-82. Stability of con- 
tinuous railway tracks as affected by temperature; mathemati- 
cal investigation based on observations of static conditions 
when track grating is bent; proposed solution of problem for 
straight track must await further study before theoretical re- 
sults can be numerically evaluated; extension of theory to 
curved track. 

Curves. Die Stabilitaet gekruemmter, lueckenloser Eisenbahn- 
gleise, E.ENGEL. Oesterreichisches Ingenieur-Archiv v 14 n 2 
1960 p 189-52. Stability of curved, continuous railway track; 
behavior of curved welded track under combined thermal and 
compressive stresses is correlated with track grating; formu- 
las show important effect of method of fastening rails to ties ; 
connections between rail base and tie are safest when no slip 
occurs, but only elastic deformation. 


RAILROAD TRACKS—Continued 

Theory of String Lining of Railroad Curves and Method of 
Bilin mating (Distributing) Errors, C.L.SUN. Chinese J Civ 
Eng v 6 n 1 1959 p 68-74. New theory, and what is claimed 
to be highly refined method, for computing string lining in 
laying out railroad curves ; theory is based on fundamental 
formula derived with aid of length-slope or length-deflection 
curves; method for computing versed sine for any kind of 
numerically assigned easement curve; use of these and other 
formulas is illustrated by examples of derivation of new ease- 
ment curve from existing one and of string lining from three 
fixed points. (In Chinese.) 

Foundations. Protection Against Frost Heaving on Norwegian 
Railways, S.SKAVEN-HAUG. Geotechnique v 9 n 3 Sept 1959 
p 87-106. Sub-soil replacement with frost-retarding material ; 
use of hard pressed peat blocks and discarded railroad ties for 
this purpose; such replacement is durable and is not affected 
by compression under train load; application in perma-frost 
areas. 

RAILROAD TRAIN CONTROL. See Railroad Signals and Sig- 
naling; Railroads—Communication Systems ; Railroads—Com- 
puter Applications. 


RAILROAD TRAINS. See Cars; Cars, Rail Motor; Electric 
Railroads; Railroads. 


RAILROAD TRANSPORTATION. See Freight Handling; Rail- 
roads; Transportation. 


RAILROAD TUNNELS. See Tunnels—Railroad. 


RAILROAD YARDS AND TERMINALS. See Industrial Light- 
ing—Railroad Yards; Railroad Signals and Signaling. 


RAILROADS 


See also Bridges, Railroad; Electric Railroads ; Freight 
Handling; Subways; Transportation; also all subject headings 
beginning with Railroad. 


L’électronique au service du matériel roulant du chemins de 
fer. Onde Electrique v 40 n 397 Apr 1960 p 287-836. Electronics 
in service of railroad rolling stock; Electronics and rolling 
stock, M.LAPLAICHE, M.MAUZIN, 287-94; Contribution of 
electronics to safety of rail transport; improvements in track 
circuiting, M.WALTER, 295-301; Special problems connected 
with application of electronic methods to safety installations 
on railways, M.KEICHINGER, 302-9; Application of electronics 
to directional interlocking in single track working, M. 
TROGNEUX, 310-21; Programmer and centralized traffic con- 
trol, C.RAYMOND, M.LeDIBERDER, 3822-31; New mobile 
maritime radiotelephone service in §.N.C.F., P.LAURENT, 
332-6. 

Railroading Goes Modern, R.DAY. Excavating Engr v 54 n 
4 Apr 1960 p 29-35. Modernization of railroad between Wil- 
liams and Crookton, Ariz, built 1883; modern power shovel 
equipment makes deeper cuts and higher fills possible; descrip- 
tion of equipment used; new alignment lowers maximum grade 
from 1.8% to 1.0%, eliminates tunnel, and reduces curve 
shortness from 10° to 1°. 


Canada. Changing Face of Canada’s Railroads. Ry Age v 
147 n 18 Nov 2 1959 p 18-41. Special reports on Canada’s 
Railroads relative to differences and likenesses of 26 roads 
comprising system, areas of expansion, integrated transport 
systems, rates, regulation, traffic, operations, passenger business, 
use of diesels to replace steam power, track upgrading and 
laying programs, and terminal facilities. 

Communication Systems. Microwave Systems on Pacific Great 
Eastern Railway, R.N.DOBLE, J.E.RAFTIS. AIEE-Trans v 
78 pt 1 (Communication & Electronics) n 46 Jan 1960 p 800-6. 
How careful selection of sites and judicious use of passive re- 
peaters can enable microwave systems to span economically 
even most difficult terrain; system description and facilities ; 
electronic and nonelectronie equipment; performance and 
operation, Paper 59-889. 


Computer Applications. Der Fahrdiagraph, F.HAENNI. Assn 
Suisse des Electriciens—Bul v 50 n 24 Nov 21 1959 p 1176-81. 
Train performance plotter; analog computer designed for 
calculating and plotting motion of railroad train, taking into 
account linear functions of train mass, traction and braking 
effort, resistance to motion, acceleration, velocity and distance; 
traction-motor temperature can also be determined. 


DEUCE Computer as Aid to Railway Traction Design and 
Operation, A.GILMOUR, S.D.VAN DORP. English Elec J v 
16 n 6 June 1960 p 5-27, 80-1. Train performance calculations 
to provide data for programs including diesel-electric and a-c 
locomotive characteristics; traction machine design calcula- 
tions; various uses of computer in field of railroad operation 
such as for speed timing calculations timetabling, empty car 
distribution, ete. 

Digital Computer Simulation of Single-Track Railroad Oper- 
ation, R.T.COUPAL, L.L.GARVER, W.R.SMITH. AIEER— 
Trans v 79 pt 2 (Applications & Industry) n 50 Sept 1960 p 
235-40 (discussion) 240-1; see also Elec Eng v 79 n 8 Aug 
1960 p 648. Digital computer program for selecting proper 
siding locations and signal spacing, when considering Cen- 
tralized Traffic Control System; use of IBM 650 computer to 
predict traffic pattern of up to 10 trains operating at one time 
on 100-150-mi division of railroad. Paper 60-47. 
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RAILROADS—Continued 


Train Performance Calculated by Digital Computer-Supple- 
mental Programs, J.E.HOGAN. AIEE—Trans v 79 pt 2 (Ap- 
plications & Industry) n 48 May 1960 p 114-17 (discussion) 
118. Calculation of maximum acceleration on level, tangent 
track and finalizing track data performed as supplementary 
projects of Pennsylvania Railroad digital computer program, 
previously described by author (see Engineering Index 1958 p 
1055). Paper 60-25. 


Train Simulator, T.NUMAKURA, H.YAZAKI. Hitachi Rev 
v 8 n 4 Nov 1959 p 20-2. Process of preparation of train dia- 
gram for operation of trains has been automated by means of 
train simulator; principle, design and operation of simulator, 
manufactured by Hitachi; examples of computation given. 
Cranes. See Cranes—Locomotive. 
Electric. See Electric Railroads. 


Industrial. Kostennahe Gestaltung der Befoerderungstarife in 
einem Werksbahnbetrieb, W.MARQUARDT. Stahl u Hisen v 
80 n 12 June 9 1960 p 809-18. Establishing charges for use 
of steel plant railway transportation system to balance costs ; 
cost of own railway system to steel plant is estimated as about 
$2.50 per ton of steel ingots per month; method suggested by 
which distribution of costs among users will be commensurate 
with cost of service required. 


Retooled Railroad Pays Off For Material Service, R.H. 
LEWIS. Rock Products v 63 n 4 Apr 1960 p 80-4. Moderniza- 
tion of 33 yr old railroad of Lockport, Ill, sand and gravel 
plant; five 65 ton locomotives were repowered with new power 
plants; they haul 11 car trains from pit to plant; tonnage 
was increased 25%; single track 12 mi railroad has % mi 
grade of close to 5%. 


Radio Communication. See Railroads—Communication Systems. 


Reservation Systems. Dial-Selected Industrial Television for 
Ticket Reservation Facilities, J.W.ALINSKY. AIEE—Trans v 
79 pt 1 (Communication & Electronics) n 48 May 1960 p 174-7. 
Closed Cireuit TV of Pennsylvania Railroad Station in New 
York for handling storage and distribution of amount of in- 
formation necessary for sale and reservation of space on trains. 
Paper 60-260. 


Switzerland. Die Bedeutung des Oberbaues im Bauwesen der 
Schweiz, Bundesbahnen, M.PORTMANN. Schweiz Bauzeitung 
v 77 n 48 Nov 26 1959 p 785-96. Significance of permanent 
way structures in construction of Swiss Federal Railways ; 
requirements of PWS which include rails and railroad 
switches; materials; rail construction methods; modernization 
and maintenance of PWS; data on efficiency increase of Swiss 
Railroads from 1938 to 1958. 


RAILS 
See also Railroad Maintenance of Way; Railroad Tracks. 


Fastening. Adhesive Tightens Rail Joints. Iron Age v 184 n 
9 Aug 27 1959 p 92. Bondare, product of Armstrong Cork Co, 
is special thermosetting adhesive developed to give added 
strength and smoother riding qualities to railroad tracks; 
eliminates battering effects absorbed by conventionally bolted 
rails and prevents rail joints from expanding and contract- 
ing when exposed to hot and cold climates; will cure at 
atmospheric temperature but cures faster with heat from 
propane source. 


Joints. See Rails—Fastening; Rails—Welding. 
Manufacture. See also Rolling Mill Practice; Steel Ingots. 


Change in Mechanical Properties During Rolling of Heavy 
Rails, T.M.CHANG, T.M.GAU, M.F.LET. Acta Metallurgica 
Sinica v 4 n 3 Sept 1959 p 222-34. Effect of roll pass design, 
and height and angle of wedge in trapezoidal passes studied ; 
when rate of cooling is great, temperature of rolling has little 
effect on mechanical properties; hence, it is possible to in- 
crease temperature of rolling, amount of reduction, and speed 
of rolling, in order to achieve reduction in number of passes 
used. 


Legirovannye rel’sy vysokoi prochnosti, D.S.KAZARNOV- 
SKII, M.A.GERSHGORN, A.A.SOROKIN. A.D.KUTSENKO, 
M.T.BUL’SKII, F.F.SVIRIDENKO, I.P.KRAVTSOVA. Stal v 20 
n 5 May 1960 p 458-65; see also English translation in Stal 
in English n 5 May 1960 p 366-72. Steelmaking process 
developed by which open hearth high tensile steel rails can 
be mass produced without heat treatment or additional capital 
outlay; experimental rails are tested on track. 


Uluchshenie kachestva rel’sov ob’emnoi zakalkoi, S.V. 
GUBERT, D.M.RABINOVICH. Stal v 20 n 5 May 1960 p 
434-9; see also English translation in Stal in English n 5 May 
1960 p 345-9. Improving rail quality by deep quenching ; wear 
resistance of rails can be improved by oil quenching using 
practice of Nizhne-Tagil’ combine. 


Standards. Flat Bottom Railway Rails. Brit Standards Instn— 
Brit Standard n 11 1959 65 p. First section specifies quality 
of steel, tolerances on dimensions and other technical condi- 
tions of supply; provisions are not restricted to rails of 
British Standard section; second part gives dimensions of 
sections, and areas, calculated weights, properties, etc, in 
British Units and metric equivalents, and diagrams of various 
sections. 


RAILS—Continued 


Testing. LEinheitliche Darstellung der Ergebnisse von Schlagver- 
suchen etc, W.JAENICHE, W.WINK. Archiv fuer das Hisen- 
huettenwesen v 31 n 9 Sept 1960 p 521-9. Uniform reporting 
of results of impact tests on rails of different section; con- 
clusions for acceptance standards; derivation of suitable 
reference values for permanent set and deformation energy in 
static bend test, and their application in impact bend test; 
formulation of new test conditions under which rails differing 
in section are comparably stressed in impact test. 


Stability of Long Welded Rails—1, 2, 8, D.L.BARTLETT. 
Civ Eng (Lond) v 55 n 649, 650, 651 Aug 1960 p 1033-5, 
Sept p 1170-1, Oct p 1299-1303. Aug: Description of testing 
program; field trials and measurements; results show that 
values of temperature-expansion do not accumulate above 
certain rail length. Sept: Results of laboratory experiments 
simulating effects which would need years to develop under 
field conditions. Oct: Tests to determine factor of safety 
of long welded track against buckling; lateral ballast re- 
sistance tests. 


Vibrations. Schwingungen des unendlichen, federnd gebetteten 
Balkens unter der Wirkung eines unrunden Rades. L.FRYBA. 
Zeit fuer Angewandte Mathematik u Mechanik v 40 n 5 Apr 
1960 p 170-84. Vibrations of infinite, elastic, bedded beam 
under action of irregular wheel; to find forced vibrations at 
rail, differential equations governing forced vibrations are 
solved by method of integral transformations, and by numeri- 
cal integration. 23 refs. 


Welding. See also Rails—Testing. 


Continuous-Welded Rail, G.M.MAGEE. Welding J v 39 n 9 
Sept 1960 p 881-9. Story of research and development since 
first installation of continuous welded rail in open track in 
United States made on Delaware and Hudson Railway near 
Albany, NY, in 1933; theory of welded rail; development in 
welding technique; no serious problem encountered in laying 
of continuous welded rail in track. 


Enclosed Welding of Vertical Grooves, J.A.N.CLEVERS, 
J.W.A.STEMERDINK. Welding J v 39 n 3 Mar 1960 p 223-8. 
Reasons for employing low hydrogen electrodes for enclosed 
welding process; principle of enclosed welding is explained, 
and tests carried out during development of process are 
described; applications indicated, with particular attention 
paid to enclosed welding of rails. 


New Units Speed Rail Welding. Iron Age v 186 n 16 Oct 20 
1960 p 161. In process developed by Linde Co, new rail is 
automatically controlled through all phases of welding opera- 
tion from moment it is placed on storage racks in shop; 
rail handling cars equipped with series of sensing devices are 
able to select proper rail from racks and make delivery to 
proper location, in shop production of long rail lengths; 
welding, grinding, control of tolerances, and inspection are 
all performed automatically prior to loading and transporta- 
tion of rail to laying point. 


Resistance Welding of Rails, I1.Z.GENKIN. Welding Produc- 
tion (translation of Svarochnoe Proizvodstvo) July 1959 p 34- 
43. Progress made in welding new and old rails into long 
sections; technical and economic advantages of using re- 
sistance welding; what must be done to carry out amount of 
rail welding according to 7-year plan 1959-1965, which is 
to be three times that of previous 7-yr period. 


RAIN AND RAINFALL 


See also Drainage; Flood Control; Hydrology; Meteorology ; 
Soils—Erosion; Water Resources; Watersheds. 


Equipment for Field Studies in Cloud Physics, P.B.Mac- 
CREADY, Jr. ISA—Proec Preprint 8-SF60 for meeting May 
9-12 1960 9 p. Discussion of fixed and airborne equipment items 
used in small cloud physics field studies including whole-sky 
weather recording camera system which monitors instruments 
and cloud situation and photographs lightning, and hot wire 
type liquid water content meter for fixed ground use in fogs; 
examination of whole system approach to field study setup, 
instruments, and data handling in relation to laboratory-type 
studies. 

Artificial. See also Meteorology. 

Australian Rainmakers Meet with Success. Engineering v 
190 n 4925 Sept 9 1960 p 353. Rainfall has been increased by 
19% in Snowy Mountain regions of Australia; silver iodide 
smoke has been used by Commonwealth Scientific and Indus- 
trial Research Organization for past 5 yr in series of con- 
trolled experiments; silver iodide solution dissolved in acetone 
is burned in burner mounted below wing tip of aircraft; rain 
usually appears at base of cloud some 20 min later. 


Cloud-Seeding Results in Santa Clara County, A.S.DENNIS. 
ASCE—Proc v 86 (J Irrigation and Drainage Div) n IR1 Mar 
1960 pt 1 Paper n 2399 p 93-9. Description of cloud seeding 
experiment conducted during three consecutive winters start- 
ing with 1955-56; analysis of results shows probable increase 
in rainfall due to cloud seeding of from 15 to 28% of expected 
rainfall. 

Controlling Rainfall, D.LBOWEN. Water Power v 11 n 10 


Oct 1959 p 386-9. Outline of artificial rainmaking progress 
throughout world with special reference to technique for im- 
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RAIN AND RAINFALL—Artificial—Continued 


proving output of hydroelectric plants by cloud-seeding pro- 
gram and snow-pack-control projects. 


Evaluation of Seeding Trials, A.COURT. ASCE—Proc v 86 
(J Irrigation & Drainage Div) n IR1 Mar 1960 pt 1 Paper n 
2403 p 121-6. Results of cloud-seeding program, from cus- 
tomer’s standpoint, should be evaluated in terms of his desired 
end product: kilowatts, bushels of grain, or pounds of meat ; 
evaluation should cover all possible effects of cloud seeding: 
rain intensity, rain temperature, wind speed, etc; program, 
and methods to be used in evaluation, must be stated before- 
hand, and statistical pitfalls must be avoided. 


Experiments on Treatment of Summer Cumulus Clouds, 1003 
BATTAN, A.R.KASSANDER, Jr. ASCE—Proe v 86 (J Irriga- 
tion & Drainage Div) n IR1 Mar 1960 pt 1 Paper n 2394 p 
17-20. During 1957 and 1958, University of Arizona carried 
out program of cloudseeding research directed towards study of 
effects of silver-iodide nuclei on supercooled orographic 
cumuli: clouds over Santa Catalina Mountains in southeastern 
Arizona were studied. 


Nature of Cloud Systems, H.R.BYERS. ASCE—Proe v 86 (J 
Irrigation & Drainage Div) n IR1 Mar 1960 pt 1 Paper n 
2401 p 107-9. Cloud systems suitable for modification by seed- 
ing; mechanisms of precipitation formation and results ob- 
tained from seeding various types of clouds. 


Physical Properties of Clouds, R.R.BRAHAM, Jr. ASCE 
Proc v 86 (J Irrigation & Drainage Div) n IR1 Mar 1960 pt 
1 Paper n 2402 p 111-19. Results of tests on ‘“‘physical evalua- 
tions’; evaluations ineluded: precipitation development, tem- 
perature of region of first precipitation, dimensions of cloud 
required for precipitation development, height of seeding plane 
of first precipitation, minimum thermal energy required, 
relative concentration of liquid and solid precipitation form, 
total duration of cloud life, and rate of growth and size of 
precipitation regions inside of clouds. 


Seeding of Clouds in Tropical Climates, W.E.HOWELL. 
ASCE—Proe v 86 (J Irrigaton & Drainage Div) n IR1 Mar 
1960 pt 1 Paper n 2397 p 55-77. Warm-cloud seeding with 
spray or hygroscopic particles often dissipates small clouds 
but often initiates or increases rainfall from clouds that exceed 
4000 ft in depth; seeding with dry ice or silver iodide in 
supercooled clouds; results of warm-cloud seedings in tropical 
clouds; new model of convective cloud fields to determine 
approach of individual clouds to rainstage; effects of warm 
and of supercooled cloud seeding on this model. 


Australia. See Rain and Rainfall—Artificial. 
California. See also Rain and Rainfall—Artificial. 


Physical Studies of Santa Barbara Storms, T.B.SMITH. 
ASCE—Proc vy 86 (J Irrigation & Drainage Div) n IR1 Mar 
1960 pt 1 Paper n 2395 p 21-34. Physical measurements made 
during Santa Barbara program include radar with PPI and 
RHI seanning, atmospheric potential gradient, raindrop-size 
distributions, freezing nuclei concentrations, and assorted wind 
and temperature measurements; radiosonde measurements of 
upper air temperature and humidity; qualitative description 
of natural mechanisms of precipitation formation: network of 
45 recording rain gages is available in Santa Barbara County. 


Santa Barbara Project, R.R-REYNOLDS. ASCE—Proec v 8&6 
(J Irrigation & Drainage Div) n IR1 Mar 1960 pt 1 Paper n 
2406 p 145-51. California Water Plan is designed to guarantee 
adequate water for all uses for many years to come; to deter- 
mine possible effects of weather modification on this plan, 
large experiment was set up involving controlled cloud 
seeding and evaluation of results; three years of data are 
available but additional data will be needed. 


Ceylon. Note on Rainfall Data Analysis in Ceylon, R.L. 
RAIKES, R.L.WALKER. Eng J v 43 n 3 Mar 1960 p 85-6, 92. 
Rainfall-runoff relationship for major river basin in Ceylon 
to determine availability and monthly distribution of water for 
irrigation and hydroelectric power generation at various 
points ; paper points out certain of precautions that have to be 
observed when using in one country, hydrological techniques 
which have been developed in another. 


Hawaii. Distribution Pattern of Rainfall in Leeward Koolau 
Mountains, Oahu, Hawaii. J.F.MINK. J Geophysical Research 
v 65 n 9 Sept 1960 p 2869-76. Analysis of measurements of 
rainfall made during 1957 in smali drainage basin on leeward 
slope shows that rainfall at each gage correlates according 
to geometric progression with distance of gage from summit : 
variation in orographie rainfall with distance from crest of 
range is responsible for pattern of distribution of rainfall on 
leeward slope. 


Illinois. Natural Variability of Storm, Seasonal, and Annual 
Precipitation, G.ESSTOUT. ASCE—Proe v 86 (J Irrigation & 
Drainage Div) n IR1 Mar 1960 pt 1 Paper n 2404 p 127-38. 
Statistical evaluation of seasonal and annual rainfall variabil- 
ity based on rainfall data gathered by four networks of Illinois 
State Water Survey since 1949; analyses show variability of 
rainfall between five comparable areas and between control 
and target areas; 18% difference in average annual precipita- 
tion within urban area; design of rain gage networks for 
weather modification experiments. 


RAIN AND RAINFALL Continued 
India. Certain Aspects of Monsoon Rain in North-west India, 


s on Studies by Microwave Radar, A.K. ROY. J*Sci\& 
ees Research v 18A n 9 Sept 1959 p 422-5. Study made 
during monsoon season in 1958 of radar echo characteristics of 
rain cells in and around Delhi, India, to obtain data relative 
to rain processes in clouds in different meteorological situa- 
tions; equipment used had lu sec pulse width, pulse repeti- 
tion frequency of 300 cps, beam width of 1° and IF gain of 
110 db; results summarized. 


Measurement. See also Rain and Rainfall—California. 


Evaporation Losses from Small-Orifice Rain Gages, H.E. 
GILL. J Geophysical Research v 65 n 9 Sept 1960 Pp 2877-81. 
Evaporation losses from two types of small-orifice rain gages, 
23 x 25 in. wedge shaped gage and 1:15 in. gage, limit their 
accuracy when it is impossible or impractical to read them 
shortly after precipitation has ceased; daily evaporation losses 
for wedge shaped gage ranged from 0.05 to 0.30 in. ; 1.15 in. 
gage showed maximum daily evaporation loss of 0.04 in. in 4- 
to 6-in. precipitation range. 

Instrumentation for Cloud Physics Research, E.W.BAR- 
RETT. ISA—Proe Preprint 5-SF60 for meeting May 9-12 1960 
11 p. Review and performance figures of current and recent 
instrumental techniques employed in study of physical proc- 
esses involved in development of clouds and formation of pre- 
cipitation; areas of needed improvement. 30 refs. 


Research Instrument for Study of Raindrop-Size Spectra, 
A.N.DINGLE, H.F.SCHULTE, Jr. ISA—Proce Preprint 7-SF60 
for meeting May 9-12 1960 17 p. Photoelectric instrument for 
detailed information about rain; operating with minimum 
physical disturbance of rain field, it scans 9.33-1 volume each 
second, registering surface area and time of observation of 
each raindrop; output of instrument can be recorded in 
various stages of analysis by use of electronic readout devices. 
22 refs. 


RAM JET PROPULSION. See Aircraft Engines, Jet and 


Lurbine. 


RAPESEED OIL. See Lubricating Greases—Additive Com- 


pounds. 


RAPID TRANSIT. See Electric Railroads; Subways; Trans- 


portation. 


RARE AND MINOR METALS. See Metals, Rare and Minor. 
XARE EARTHS 


See also Ceramic Materials; Cerium; Crystals; Electric 
Heating Elements; Geochemistry; Glass Manufacture—Raw 
Materials; Lanthanum; Magnesium and _  Alloys—Aging; 
Metals, Rare and Minor; Meteorites ; Mineralogy—Carbonates ; 
Monazite; Nuclear Reactors—Fuels; Ore Treatment; Ore 
Treatment—IJon Exchange; Placers and Placering ; Steel Manu- 
facture—Rare Earth Additions; Thorium; Uranium—Fission. 


Anomalous Thermionic Emission of Some Borides and Car- 
bides of Rare Earth and Transition Elements, E.A.KMETKO. 
Phys Rev v 116 n 4 Nov 15 1959 p 895-6. Thermionic emission 
constants several thousand times larger than those predicted 
theoretically for metals are reported for compounds UC, Th C, 
CeBs, PrBs and others; anomalous thermionic property is 
attributed to large distances between metal atoms and in- 
complete f and/or d sublevels. 


Compilation of Properties of Rare Earth Metals and Com- 
pounds, J.A.GIBSON, J.F.MILLER, P.S.KENNEDY, G.W.P. 
RENGSTORFF. Battelle Memorial Inst, Columbus, Ohio, 1959, 
4 sections, total 83 p. Data tabulated for 16 elements and 
their compounds; properties of elements, compounds, and 
components; phase diagrams of elements. 114 refs. 


Differential Thermal Analysis of Some Yttrium and Lan- 
thanon Componds, S.L.BLUM, E.A.MAGUIRE. Am Cer Soc— 
Bul v 89 n 6 June 1960 p 310-12. Analyses from room tem- 
perature to 1100 C were made of oxides of Y, La, Nd, Sm, 
Gd, Dy and Er, and oxalates of Y, La, Nd, Sm, and Gd were 
subjected to differential thermal analysis; phase changes in 
oxides were difficult to detect because of sluggishness of con- 
versions involved; characteristic curves for decomposition of 


oxalates were determined and compared with thermogravime- 
tric data. 


Isolation of Rare Earth Elements, J.B.ZIMMERMAN, J.C. 
INGLES. Canada. Dept Mines & Tech Surveys—Mines Branch 
—Research Report n R61 Mar 1960 6 p. Chlorination volatil- 
ization procedure for isolation of rare earths from elements 
with which they are normally associated in uranium and tho- 
rium concentrates ; in case of concentrates containing very 
large proportion of these two elements, prior removal of part 
of uranium and thorium is employed; purity of rare earth 
concentrate is such that it need not be examined spectro- 
graphically for presence of impurities. 


Low-Energy Neutron Resonances in Erbium and Gadolinium 
H.B.MOLLER, F.J.SHORE, V.L.SAILOR. Nuclear Seiener: & 
Eng v 8 n 3 Sept 1960 p 183-92. Two neutron resonances in 
Kr at 0.46 and 0.58 ev have been measured using samples en- 
riched in Er166, Er 167, and Hrl68; it was found that both 
resonances occur in target nucleus Erl67; isotopie cross sec- 
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tions of Gd155 and Gd157 were measured from 0.02 to 0.30 ey 
and resonances were found in Gd 155 at 0.0268 and in Gd157 
at 0.0314 ev; parameters for these resonances were derived by 
fitting data to single-level Breit-Wigner formulas. 21 refs. 


Mass Production of Pure Rare Earths. Chem Eng v 66 n 15 
July 27 1959 p 104-7. Ion exchange process, used at Michigan 
Chemical Corp’s, St Louis, Mich, plant, which turns out sev- 
eral tons per month of 12 heavy rare earth oxides at more than 
99% purity; process involves use of “stability constants” 
which determine separation of each rare earth; plant contains 
175 columns each 30 in. in diam and 20 ft tall; 15 series 
hooked columns are needed to carry out process which takes 
5 to 6 mo from time mixed rare earth chlorides enter system 
to time separated cuts leave system. 


Rare-earth Compounds with MgCus Structure, J.H.WER- 
NICK, S.GELLER. Met Soc of AIME—Trans yv 218 n 5 Oct 
1960 p 866-8. Several new AB2z compounds, in which A is 
rare earth or yttrium atom and B is Al, Mn, Fe, Co, or Ni, 
having cubic MgCuz structure, are reported; in most of 
compounds, interatomic distances are normal; however, in 
compounds CeBz, B=Fe, Co, Ni, Ce appears to have valence 
substantially greater than three; in CeAle, Ce appears to be 
trivalent; this is interpreted as resulting from energetically 
more favorable situation for 4f electron of Ce to be lost to 3d 
band of Fe, Co, and Ni. 27 refs. 


Structure and Properties of Rare-Earth and Yttrium Hard 
Metals, ILBINDER. Am Cer Soc—J v 43 n 6 June 1960 p 287- 
92. Review of preparation, structures, and properties, with 
emphasis on borides and silicides; note on nuclear properties 
of rare earths mentions possible applications as reactor mate- 
rials, and use of dysprosium in neutron flux counter. 

Thermodynamics of Rare-Earth Compounds, R.L.MONT- 
GOMERY. US Bur Mines—Report Investigations n 5468 1959 
23 p. Literature has been surveyed and values recalculated for 
heats and free energies of formation of solid rare-earth com- 
pounds at 298 K; in most instances it was necessary to 
estimate entropies; thermodynamic properties of aqueous rare- 
earth ions have also been calculated. 


Vaporization of Rare-Earth Oxides, P.N.WALSH, H.W. 
GOLDSTEIN, D.WHITE. Am Cer Soc—J v 43 n 5 May 1960 
p 229-33. Study of La2O3, Nd2Os, and Y2O3 at high tempera- 
tures, for possible usefulness as nuclear reactor materials, us- 
ing Knudsen effusion technique; low temperature heat capac- 
ities, determined for purpose of calculating thermal functions 
of oxides, are discussed; oxides react with tantalum, form- 
ing gaseous tantalum monoxide as principal product; cubic 
tantalates of lanthanum and neodyminium are also formed; 
dissociation energies of monoxides are given. 22 refs. 


Which Process to Free Rare Earths from Raw Monazite Ore? 
Chem Eng vy 66 n 15 July 27 1959 p 62-4. Process description 
and comparison between H2SO1 process used by Lindsay 
Chemical Div of American Potash & Chemical Corp, and 
caustic soda process used by Heavy Minerals Co; advantages 
of acid process is that it handles wide variety of rare-earth 
ores; specific rare earths are made by “basicity separation”’ ; 
caustic soda process removes phosphate from mineral at early 
stage and simplifies subsequent separation steps and eliminates 
impurities from final product. 


Yttrium and Ytterbium, L.SANDERSON. Can Min J v 81 n 
7 July 1960 p 64-6. Chemical and physical constants and be- 
havior; yttrium is most satisfactorily obtained by electrolysis 
of fused mixture of yttrium and sodium chlorides; gadolinite 
and xenotime are best sources of both elements; methods of 
extraction of yttrium; ytterbium has not yet been produced 
from its compounds; metals or their oxides may be suitable 
for use in nuclear reactors. 


RARE GASES. See Gases—Rare. 

RARE METALS. See Metals, Rare and Minor. 
RARE MINERALS. See Mineralogy. 

RAT ERADICATION 


City-County Team Wins War on Rats, D.H.ECKE, S.M. 
CRISTOFANO. Am City v 74 n 10 Oct 1959 p 104-5. Dense rat 
population existed in sewer system of Santa Clara, Calif; 
remedy was found in employing grain bait mixed with liquid 
paraffin; it contained 19 parts whole rolled barley to 1 part 
0.5% Warfarin concentrate; bait was deposited at several 
stations, 234 lb grain bait and 1% lb paraffin at each; method 
was effective; semiannual flushing is needed. 


Study of Rat Population of Drift Mines, G.I.TWIGG. Great 
Britain. Safety in Mines Research Establishment—Report n 
185 Apr 1960 35 p. Large mines are more commonly infested 
than small ones; features of drift mines and their surround- 
ings related to infestation are proximity of urban areas; 
number of rat concentration points near-by; presence of 
canteens, surface tables, or buildings of any kind, presence of 
horses, and type of surface sanitation; regular inspection 
and control of surface infestations. 


RATEMETERS. See Counters—Circuits. 
RATIOMETERS. See Electric Measuring Instruments. 


RAYON 
See also Cellulose; Textile Fibers. 


Degree of Polymerization and its Distribution in Cellulose 
Rayons—9, R.J.E.CUMBERBIRCH. Textile Inst—J v 50 n 9 
Sept 1959 (Trans Sec) p 1528-47. Influence of distribution of 
degree of polymerization on mechanical properties of mono- 
filaments ; results are for blends of secondary cellulose acetate 
fractions (DP 40-1200) spun by wet spinning; it was found 
that tenacity of filament can be computed from its DP distri- 
bution and relations between tenacity and DP for filaments 
made from fractions; neither number average nor weight 
average DP of blend is reliable index of tenacity of filaments 
prepared from it. 


Effects of Fabrics Structure on ‘‘Wash-Wear” Properties of 
Viscose Lining Fabrics, A.M.SOOKNE, J.F.KRASNY, L. 
HART, T.R.SCOTT, Jr. Am Dyestuff Reporter v 49 n 13 June 
27 1960 p 23-8. Effect of warp and filling texture, weave, and 
resin concentration; variations in construction include range 
of textures, as well as plain weave and 2/1 and 3/1 twills; 
all fabrics but one were made from 150/40 filament rayon; 
they were studied in untreated state, and with two levels of 
wash-and-wear treatment. 


Rheological Interpretation of Hottenroth Index Method for 
Viscose, S.ONOGI, Y.HAYASHI. Textile Research J v 29 n 11 
Nov 1959 p 873-9. Rheological properties of viscose during 
titration with various salt solutions, especially ammonium 
chloride, using new automatic tester; it is concluded that 
Hottenroth method for determining degree of ripeness of 
viscose does not always determine volume of 10% NHC solu- 
tion by which coagulation just sets in; it is suggested that 
Hottenroth method measures volume of 10% NH;Cl solution by 
which viscose sample becomes notably thixotropic. 


Some Experiments on Viscose Rayon “Stabilized”? by Heat 
Treatment, K.KANAMARU, K.KOYANO. J Applied Polymer 
Science v 3 n 8 Mar-Apr 1960 p 143-52. Very dilute aqueous 
acetic acid solutions used as swelling agent have confirmed 
that, when viscose rayon, after being preswollen in bath of pH 
range optimal for its maximal hydration, is heat treated at 
60-70 C, effects of heat treatment in stabilizing viscose rayon, 
as exhibited by various mechanical properties, are most 
marked. 

Stain for Microscopical Detection of Damage in Viscose 
Rayon, J.E.FORD. Textile Inst—J v 51 n 4 Apr 1960 (Trans 
Sec) p 1157-63. Stain consists of solution containing 1% of 
Chlorazol Sky Blue FF and 3% (by volume) of pyridine; its 
use is described; originally developed for detection of mechan- 
ical damage, stain has been found useful in assisting recogni- 
tion of other defects, including abnormalities of fiber produc- 
tion and damage in chemically tendered fibers; it is intended 
for fibers of orthodox skin and core structure, and it is un- 
suitable for high tenacity fibers which do not possess core. 

Analysis. Preparation Techniques for Studying Voids in Cellu- 
lose Fibres from Viscose, B.J.SPIT. Textile Inst—J v 50 n 10 
Oct 1959 (Trans Sec) p T533-57. Two methods were used for 
measuring voids, many of which may be of order of 0.2u in 
diam and smaller: ultra-thin sectioning, where embedding in 
methacrylate, which is not very satisfactory, was replaced 
by embedding in Araldite; replication, replicas being made of 
thick transverse and longitudinal sections, which appear to 
give more information about depth and shape of voids than 
do ultra-thin sections. 

Dyeing. See Dyes and Dyeing—Synthetie Fibers. 

Pulp. See Pulp Materials—Bagasse. 

RAYON YARN 

See also Pulp Materials—Bagasse; Rubber Tires—Cords; 
Yarn. 

Spinning. Spinning of Rayon as Related to its Structure and 
Properties, W.A.SISSON. Textile Research J v 30 n 3 Mar 
1960 p 153-70. By varying viscose and spinning bath, lateral 
order and shape of cross section may be varied; if different 
degrees of stretch are then used during processing, final struc- 
ture with wide ranges in lateral order and orientation may be 
obtained; it is possible to produce such widely varying struc- 
tures as all core, skin core, broken skin, and all skin rayons; 
these, cornbined with varying degrees of orientation, make 
possible wide variety of properties. 

REACTORS. See Chemical Equipment—Reactors; Nuclear Re- 
actors. 

READING MACHINES 

See also Computers-—Character Recognition. 

Line-Drawing Pattern Recognizer, L.D.HARMON. Elec- 
tronics v 33 n 36 Sept 2 1960 p 39-43. By use of dilating cir- 
cular scan in non-specialized reading machine, line drawings 
of circles, triangles, squares, pentagons and hexagons are 
recognized independently of their rotation, and, within limits, 
of their size, precision of drawing, and positioning; technique 
is also applicable to automatic detection of letters and num- 
bers over variety of styles. 

READOUT SYSTEMS. See Instruments—Readout Systems. 


READY-MIXED CONCRETE. See Cement Admixtures; Roads 
and Streets—Concrete. 


REAMERS. See Reaming. 
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REAMING 
See also Machine Shop Practice—Drilling. 


Machine Reamer—Back Taper or Straight? H.SEDLIK. 
Carbide Eng v 12 n 4 Apr 1960 p 22-3. Analysis of respective 
merits of reamers with and without longitudinal relief or back 
taper; reasons given for presence or absence of such relief. 


Putting Gun Reaming to Work, H.GREGG. Tool Engr v 45 
n 1 July 1960 p 47-9. After initial success with two flute gun 
reamers, study was made to find out how many flutes are re- 
quired for greatest efficiency; results led to design of eight- 
flute and ten-flute tools for additional tests; multidiameter 
reamers; operations performed on cast iron automotive 
engine water pump body; other gun reaming applications. 

Reamer Fluting—Straight or Helical? H.SEDLICK. Carbide 


Eng v 11 n 12 Dec 1959 p 16-17. Factors to consider when 
selecting type of reamer best suited for particular application. 


RECEIVERS. See Radar—Receivers; Radio Receivers; Tele- 
phone Apparatus; Television Receivers. 
RECIPROCATING MACHINERY. See Compressors; Internal 


Combustion Engines; Pumps; Refrigerating Machinery. 
RECLAMATION OF LAND 


See also Beaches—Erosion; Mines and Mining—Land Rec- 
lamation; Refuse Disposal—Land Fill. 


British Guiana. Reclamation of Black Bush Polder, P.A.SCOTT, 
R.F.CAMACHO, F.A.SHARMAN. Engineer v 209 n 5447 June 
17 1960 p 1016-18. Reclaiming and providing irrigation system 
for area of 27,000 acres in low lying coastlands of British 
Guiana; conversion of marsh involves 8,500,000 cu yd of ex- 
ecavations and embankment placing, construction of pumping 
station, eight control structures, 22 mi of all weather road, 
and 74 road bridges; work will provide 15-acre rice plot and 
2144 acre area for house and smallholding for each of 1500 
families. Abstract of paper before Instn Civ Engrs. 


California. Development of Marginal Lands in San Francisco, 
M.PRASZKER. Civ Eng (NY) v 30 n 2 Feb 1960 p 68-71. Re- 
quirements of proper development; investigational procedure 
includes: preliminary field study, drilling program, test 
borings and sampling, laboratory test program, and super- 
vision; description of various areas of city requiring soil 
consolidation and stabilization. 

RECORD PLAYERS. See Phonographs; Sound Recording and 
Repr duction. 


RECORDERS. See Tape Recorders. 


RECORDING INSTRUMENTS. See _ Instruments—Recording. 
RECTIFIERS. See Electric Rectifiers; Radio Rectifiers. 
RECUPERATORS. See Cupolas—Hot Blast; Furnaces, Heating 


—Recuperators; Soaking Pits. 

REDUCTION GEARS. See Gear Manufacture; Gears—Marine; 
Speed Reducers. 

REELS 

See also Electric Cables—Manufacture. 

Drive. Graph Simplifies Reel Drive Calculations, H.L.STEIN- 
METZ. Control Eng v 7 n 2 Feb 1960 p 71-4. New analysis of 
accelerating and decelerating characteristics of strip windup 
reels, including all pertinent system parameters; easy-to-use 
graph that quickly yields accelerating current for any coil 
diameter; graph also shows way to minimum power require- 
ments. 

REFINERIES, See Petroleum Refineries; Sugar Factories. 

REFINING. See Benzene—Refining; Gasoline Refining; Glass 
Manufacture—Melting; Metals Refining; Oil Shale—Refining ; 
Petroleum Refining; Sugar Manufacture—Refining. 

REFLECTOMETERS 


See also Radio Measurements. 


New Reflectometer and Its Use for Whiteness Measurements, 
R.S.HUNTER. Optical Soe America—J v 50 n 1 Jan 1960 p 
44-8. Reflectometer with 0°45° geometry for measurements 
of whiteness, reflectance, opacity of white and near-white 
paints, papers, textiles, plastics and porcelain enamels; dis- 
cussion of whiteness measurements. 

REFLECTORS. See Mirrors; Motion Pictures—Projectors. 
REFLECTOSCOPES. See Steel Testing—Nondestructive. 
REFRACTOMETERS 


See also Chemical Plants—Instruments ; Optical Instruments. 


Continuous Analysis by Refractive Index Measurement, 
G.V.JEFFREYS. Indus Chemist v 36 n 421 Mar 1960 p 127-8, 
133. Features and operation of low cost refractometer which 
can be fitted into pipe-line in order to determine continuously 
refractive index and thus composition of flowing liquid mix- 
ture; unit is capable of detecting change in refractive index 
of 0.0003 over entire range and will measure changes of 


composition of order of 0.3% for most binary and ternary 
mixtures 


Process Refractometer for Continuous Plant Stream Monitor- 
ing, D.D.DORAN, Y.M.CHEN. SAE—Paper n 161A for meet- 
ing Apr 5-8 1960 9 p. Principles for measuring refractive 
index are reviewed; development of Electronic Indexometer 
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REFRACTOMETERS—Continued 


by Daystrom, West Englewood, NJ, its operating principle and 
temperature compensation; unique electronic calculation cir- 
cuit is designed to simulate scanning light ray phase shift as 
it scans past critical angle; this is definite advantage for 
rechecking calibration and standardizing overall measuring 
circuit; schematics and block diagram. 


REFRACTORY MATERIALS 


See also Aircraft Materials—Heat Resisting ; Blast Furnaces— 
Refractory Materials; Boilers—Refractory Materials; Cement 
Kilns—Refractory Materials; Chromite—Philippine Islands ; 
Clay; Coke Ovens—Refractory Materials; Crucibles ; Furnaces, 
Electric—Refractory Materials; Furnaces, Melting—Refractory 
Materials; Furnaces, Metallurgical—Refractory Materials ; 
Glass Furnaces—Refractory Materials; Iron and Steel Plants— 
Refractory Materials; Kilns—Refractory Materials; Metals 
and Alloys—Refractory; Nuclear Reactors—Materials; Open 
Hearth Furnaces—Refractory Materials; Powder Metal Prod- 


ucts; Powder Metallurgy; Protective Coatings—Ceramic ; 
Silicon Carbide. 
Advances in Refractories Industry of China, K.SHAW. 


Tron & Steel v 33 n 7 June 1960 p 314-15. Output of refrac- 
tories was 11 times greater in 1958 than in 1952, according to 
report by technical committee of ferrous metals division of 
Chinese Republic’s Ministry of Metallurgical Industry; manu- 
facture and properties of high alumina brick and _ spinel 
bonded magnesite brick; fireclay refractories; silica brick. 


Boeing Develops Self-Coating Ceramic. Cer Industry v 75 
n 2 Aug 1960 p 72-3. Experimental ceramic develops its own 
protective coating in environments of heat and oxidation, can 
mend cracks in its protective layer from its own base mate- 
rial; it is composite ceramic graphite body; typical clay con- 
sists by weight of 50% graphite, 24% molybdenum disilicide 
and 25% titanium boride, plus small percentage of ingredients 
to promote bonding; current work is concerned with making 
bodies usable for long periods at temperatures above 3000 F. 


Feuerfeste Stoffe etc, K KONOPICKY, G.ROUTSCHKA. Stahl 
u Eisen v 80 n 17, 18 Aug 18 1960 p 1163-7, Sept 1 p 1220-5. 
Refractories; review of 1958 literature. Aug 18: Equilibrium 
diagrams; methods and equipment for investigation of refrac- 
tory materials; production. Sept: Products; silica products; 
fireclay products; products containing predominantly alumina; 
basic products; other refractory materials; light weight brick ; 
unshaped products. 165 refs. 


Forsteritovye titanosoderzhashchie ogneupory, P.P.BUDNI- 
KOV, B.N.BOGOMOLOV. Zhurnal Prikladnoi Khimii v 32 n 
10 Oct 1959 p 2139-48. Forsterite refractories containing ti- 
tanium; experiments with various mixtures of dunite with 
up to 20% MgO and 4% technical TiO2; data on mechanical 
strength, heat stability, resistance to portland cement clinker 
and other characteristics. 


Low-Temperature Equilibria Among ZrO2, ThO2, and UO», 
F.A.MUMPTON, R.ROY. Am Cer Soc—J v 43 n 5 May 1960 p 
234-40. Subsolidus phase equilibria in systems ZrO2-ThO2, ZrOe2- 
UO2, and ThO2-UOz were determined along with Alkemade tri- 
angles for ternary systems ZrO2-UO:2-O and ThO2-UO2-O; it is 
suggested that these oxides are among best refractory mate- 


ae and are certain to be important in nuclear industries of 
uture. 


Microstructure of Sintered Beryllia, E.RYSHKEWITCH. 
Brit Cer Soc—Trans v 59 n 8 Aug 1960 p 303-14. Series of 17 
photographs illustrates structure of beryllia ceramics made 
from BeO of different degrees of purity and submitted to 
various heat treatments and to hot pressing. 


New High-Temperature Materials. Eng Matls & Design v 2 
n 8-9 Aug-Sept 1959 p 442-4. Mechanical, thermal electrical 
and chemical properties of two ceramic materials, for use 
at 1700 C or above in nitrogen atmosphere; applications of 
silicon nitride at thermocouple sheath, for aspirator thermo- 
couple assemblies, mold wash, for crucibles holding molten 
metals, insulators, turbine and rocket components, and for 
components in chemical plants and nuclear reactors; boron 
nitride as insulator, dielectric, constituents of rocket nozzles, 


valve component, high-temperature lubricant, combustion 
chamber liner. 


New Refractory May Reduce Aluminum Production Costs, 
Modern Metals v 16 n 8 Sept 1960 p 40, 42. New refractory 
called Crystolon 63 was developed by Norton Co, Worcester, 
Mass primarily as lining for aluminum reduction cells, but 
it has other important metal industry uses; silicon carbide 
crystals are bonded with complex nitride to form low-cost 
refractory brick that is strong, durable, and resistant to 
corrosive attack of molten nonferrous metals encountered in 


production, melting, holding, transferring, etc; properties of 
Crystolon 638. 


Phase Equilibria in System Iron Oxide—Cr:0-Ssi0 in Air 
A.MUAN, S.SOMIYA. Am Cer Soe—J v 48 n 10 Oct 1960 D 
531-41. Data, obtained by quenching technique, for liquidus 
temperature region of system, which represents QO: isobaric 
section through quaternary system Fe-Cr-Si-O at total 
pressure of 1 atm; diagram is dominated by large area of 
coexistence of two immiscible liquids, and high liquidus tem- 
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peratures prevail throughout most of system; possible applica- 
tions to refractory problems are indicated. 


Phase Equilibrium Studies in System Iron Oxide—AloO3— 
Cr203, A.LMUAN, S.SOMIYA. Am Cer Soc—J v 42 n 12 Dec 
1959 p 608-13. Effect of CreOs on stability of phase Fe03- 
Al2O3" ; manner in which presence of this phase influences 
important sesquioxide-spinel equilibria in system iron oxide- 
Al2O3-Cr203. 


Phase Relation in System Iron Oxide—Cr203 in Air, A. 
MUAN, S.SOMIYA. Am Cer Soc—J v 43 n 4 Apr 1960 p 
204-9. Data for 0.21 atm Oz isobaric section (air) through 
system at total pressure of 1 atm in temperature interval 1410 
to 2100 C, using quenching technique; phase relations as de- 
termined clearly show extremely valuable refractory properties 
of Cr2Os in contact with iron oxide under relatively oxidizing 
conditions, such as in air, reference to application of work to 
refractories for steelmaking furnaces. 


Properties of High-Temperature Ceramics and Cermets— 
Elasticity and Density at Room Temperature, S.M.LANG. US 
Bur Standards—Monograph 6 Mar 1960 45 p. Data for 46 
sets of specimens representing 20 different materials; these 
include oxides, carbides, borides, cermets, and intermetallic 
compound; materials are from specimen bank containing 
samples fabricated commercially and at Nat Bur Standards, 
and established for measurement of physical properties and 
constants as would apply in jet, rocket, and atomic powered 
heat engines. 


Quality Parameters of 35 Super-Duty Plastic Refractories, 
G.R.EUSNER, D.H.HUBBLE. Am Cer Soec—Bul v 39 n 7 
July 1960 p 349-53. Reference is to fireclay refractories that 
are shipped wet, used in reheating and annealing furnaces 
and in soaking pits; of 35 brands tested, 13 heat setting and 
7 air setting brands had characteristics necessary to good 
performance in steel plant applications; results indicate little 
advantage in air setting refractories, as both types are equally 
eae after moderate heating; tables show properties of all 
85 brands. 


Raw Materials for High Temperature Ceramics. Cer In- 
dustry v 74 n 1 Jan 1960 p 105-10. Materials are listed 
alphabetically ; analytical data and, in some cases, properties 
and uses are noted. 


Reaction Sequence and Structural Changes in Cordierite 
Refractories, C.A.SSORRELL. Am Cer Soec—J v 48 n 7 July 
1960 p 837-43. Samples were fired for 1 hr at intervals be- 
tween 1000-1360 C and analyzed for cordierite and mullite, at 
four temperatures for 1 to 192 hr and analyzed by X-ray dif- 
fraction for cordierite content and structural changes; mul- 
litization occurred by exothermic reaction at 1267 C; en- 
dothermic peaks at 1238 and 1330 C are attributed to 
cordierite formation; metastable hexagonal form is converted 
with time to orthorhombic form. 


Refractories, D.DIXON. Foundry Trade J v 108 n 2265 May 
5 1960 p 545-9 (discussion) 549-50. History of refractories 
followed by description of principal groups, i.e, ‘“‘acid’’, 
‘basic’, alumino-silicate and ‘“‘sundries’’; refractories most 
important for frit melting and fusing furnaces are dealt 
with. 


Refractory Compositions Based on Silicon-Boron-Oxygen Re- 
actions, H.F.RIZZO, B.C.WEBER, M.A.SCHWARTZ. Am Cer 
Soe—J v 43 n 10 Oct 1960 p 497-504. Nature and properties 
of novel refractory material formed by reacting silicon and 
boron in air; resulting material consists of free silicon and 
new compound, SiBs, dispersed in borosilicate matrix; re- 
fractory is stable in air to temperatures exceeding 1550 C, is 
thermal shock resistant, and has low density. 

Refractory Materials, R.I.JAFFEH, D.J.MAYKUTH. Battelle 
Memorial Inst—DMIC Memorandum 44 Feb 26 1960 32 p. Dis- 
cussion covers availability of refractory materials, their 
extraction, consolidation, fabrication, stability, mechanical 
behavior at low and high temperatures, and physical proper- 
ties important in thermal stress. 45 refs. 


Some Properties of Aluminum Nitride, K.M.TAYLOR, C. 
LENIE. Electrochem Soc—J v 107 n 4 Apr 1960 p 3808-14. 
Aluminum nitride prepared at high temperature, is rela- 
tively inert and therefore may have applications as refractory ; 
strength of hot pressed aluminum nitride is lower than that 
of high-density aluminum oxide at room temperature, but 
is higher at 1400 ©; compared with most ceramics, it has 
high thermal conductivity, low thermal expansion, and good 
thermal shock resistance. 

Sources of Refractory Raw Materials and Refractories Mar- 
kets in South Central United States, H.E.ROLLMAN, H.ENG. 
US Bur Mines—Information Cir n 7950 1960 54 p. Economic 
evaluation of supply and markets; functional appraisal of 
resources, analysis of raw materials functioning in_ their 
economic environment; present and potential supplies of 
raw materials, as related to present and potential market 
demands; production and consumption of refractories. 

Study of Commercial Periclases, D.H.HUBBLE, N.B. 
DODGE. Am Cer Soc—J v 43 n 7 July 1960 p 343-7. Study 
shows that nine commercial periclases (one from magnesite, 
one from brucite, three from sea water, and four from brine), 
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vary widely in chemical, physical, and mineralogical] properties ; 
variation of silicate content and magnesia crystal size 
within well sintered periclase indicates that rotary kilns can 
be used to produce periclase of higher purity than current 
product, for use in basic ramming mixtures and refractory 
shapes. 


Technology of Spinel-Bonded Periclase Brick, G.R.ENSNER, 
D.H.HUBBLE. Am Cer Soc—J v 43 n 6 June 1960 p 292-6. 
Development of new basic brick with outstanding resistance to 
load deformation, slagging, and spalling is made of 92% 
high purity periclase and 8% high purity alumina; during 
firing for ceramically bonded brick or in service chemically 
bonded brick, fine periclase and alumina react to form 
spinel bond; as magnesia content of periclase is increased, 
properties of brick become more outstanding. 


Use of Thermite Reactions to Produce Refractory Cermets, 
J.D.WALTON, Jr, N.E.POULOS, C.R.MASON. Cer Age v 75 
n 6 June 1960 p 39-45. New technique at Georgia Inst Tech- 
nology selects ingredients to produce thermite reaction whose 
products will provide ingredients of cermet; method involves 
cold pressing then heating shape in furnace until ignition 
takes place; transverse strengths are in excess of 19,000 psi, 
and tensile above 5000 psi at room temperature and 2200 F; 
use for fuel elements in nuclear reactors, etc, is considered. 


Vyzkum technologie vyroby velmi hutnych samotovych 
tvarnic, F.TOMSU. Hutnicke Listy v 15 n 1 Jan.8 1960 p 
40-6. Manufacture of dense blocks of fireclay; process for 
manufacturing blocks having AlsOs content of 40%, with 
less than 14% porosity; process requires 85-90% baked lean 
clay, and 10-15% low sintering clay; porosity achieved by 
grinding part of mixture to particle size less than 0.09 mm, 
compacting mixture containing 5-6% moisture in range of 
700-1000 kg/cem2, and baking in range of 1435-1480 C. 

Alumina. See also Cement—Alumina. 


New Refractory Resists Molten Aluminum. Modern Metals 
v 16 n 5 June 1960 p 66; see also Iron Age v 185 n 22 June 
2 1960 p 64-5. New furnace refractory announced by Kaiser 
Refractories & Chemicals Div is low in silica, and made to 
special formulation; high alumina material is marketed in 
two grades, Lo-Sil and Lo-Sil Super; latter is recommended 
for use in furnaces that must withstand most severe service 
conditions or are used to produce highest quality of metal, 
while first is for use under less severe conditions ; excellent test 
results obtained. 


Analysis. See also Refractory Materials—Silica Brick; Spectrum 
Analysis. 


Cell Dimensions, Solid Solution, Polymorphism, and Identifi- 
cation of Mullite and Sillimanite, S.O.AGRELL, J.V.SMITH. 
Am Cer Soc—J v 438 n 2 Feb 1960 p 69-76. X-ray, optical, 
and chemical data for sillimanites and range of natural and 
synthetic mullites; consideration of various methods of dis- 
tinguishing mullite and sillimanite shows that measurement 
of cell dimensions is most reliable. 


Sublimation of Cr2O3 at High Temperatures, K.C.WANG, 
L.H.DREGER, V.V.DADAPE, J.L.MARGRAVE. Am Cer Soc 
—J v 43 n 10 Oct 1960 p 509-10. Langmuir free evaporation, 
solar heating, and transpiration experiments indicate that 
chromic oxide sublimes primarily by decomposition to elements 
although significant amounts of metal-oxygen molecules are 
also present; sublimation appears to be essentially congruent 
over temperature range studied; only Crz03 was detected by 
X-ray analysis of residual or condensed materials after ex- 
tended heatings in various atmospheres. 

Castable. See also Blast Furnaces—Refractory Materials; 
Boilers—Refractory Materials; Cement Kilns—Refractory Ma- 
terials. 


Castable Technology, G.R.EUSNER, D.H.HUBBLE. Am Cer 
Soe—Bul v 39 n 8 Aug 1960 p 395-401. Results on 85 com- 
mercial castables show that consistency meter developed by 
S.M.PHELPS gives reproducible test, and should be useful 
for laboratory and field control of consistency; tests of 80 
laboratory mixes indicate importance of controlling grain 
size and cement content, value of additives, and importance 
of field control of consistency. 


Casting Large Sections of Basic Refractories. H.M. 
KRANER, R.C.PADFIELD, R.E.HAUSER. Am Cer Soc— 
Bul v 39 n 9 Sept 1960 p 456-9. Installation of new open 
hearth bottoms is assumed to save future repair of “‘fettling’”’ 
time of old bottom; installation time is often not recovered ; 
this situation requires superior quality bottom and rapid 
installation; proposal to cast bottom as monolithic structure 
was evolved from experiments in which large sections were 
cast successfully. 


How Castable Refractories Are Used in Ceramics and Glass, 
G.D.COBAUGH. Cer Industry v 73 n 6 Dee 1959 p 60-3. 
Practice in mixing and placing, curing, drying and firing; 
application of castables to car tops, crowns of periodic and 
tunnel kilns, and door linings; use for tank flues and re- 
generators, glory hole and unit melter caps in glass plants. 


Concrete. See also Coke Ovens—Refractory Materials; Re- 
fractory Materials—Castable, 
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Feuerbeton auf Portlandzement-Basis, L.LUDERA. Zement- 
Kalk-Gips v 12 n 12 Dee 1959 p 575-81. Refractory concrete 
made of portland cement; investigations have shown that, 
beside aluminous cements, ordinary portland cement can be 
used for making refractory concretes; in order to be able to 
use portland cement as binding agent liberated Ca(OH)2 must 
be bound with aid of ‘‘ceramic stabilizers’; stabilizers such 
as clays, chromium ore, fireclay, quartzite, or brick-dust must 
be interground with portland cement. 

Corundum. See Refractory Materials—Testing. 

Costs. See Refractory Materials—Manufacture. 

Disintegration. Die Ursachen des Zerfalls von Winderhitzer- 
und Kammergittersteinen aus Schamotte, S.KIENOW. Stahl 
u Eisen v 80 n 5 Mar 3 1960 p 285-9. Causes of disintegra- 
tion of hot blast stove and checker chamber fire clay brick ; 
study includes unpublished data by H.STUETZEL; it is shown 
that some failures usually ascribed to thermal shock are 
actually due to aftershrinkage of fire clay brick; it is sug- 
gested that this property be made part of qualification tests. 

Effects of Alkali Salts on CO Attack, W.R.DAVIS, H.M. 
RICHARDSON. Brit Cer Soc—Trans v 59 n 3 Mar 1960 p 
75-86. Firebrick specimens impregnated with potassium 
chloride or carbonate were heated for 50 hr at 1000 C in 
hydrogen, nitrogen, or oxygen, then subjected to standard 
carbon monoxide disintegration test at 450 C; moderate alkali 
attack had little effect on disintegration reaction; chlorides 
confer partial immunity on susceptible bricks; hydrogen may 
activate normally immune bricks and partially deactivate sus- 
ceptible ones. 

Thermal Property Measurements at Very High Tempera- 
tures, N.S.RASOR, J.D.MecCLELLAND. Rev Sci Instruments 
v 31 n 6 June 1960 p 595-604. Techniques and apparatus for 
determination of thermal expansion, specific heat, and thermal 
conductivity to as high as 38650 C; development of graphite 
tube furnace, graphite helix furnace, and photoelectric pyro- 
meter to obtain’ and measure temperatures required; ap- 
plication to determination of destruction temperatures of 
variety of refractory materials. 

Handling. See Materials Handling—Pallets. 

Magnesia. See also Magnesia. 

Dolomite Unlocks Strategic Magnesia from Seawater. Rock 
Products v 62 n 10 Oct 1959 p 99, 102. Plant at Hartlepool, 
Great Britain produced 3000 tons of refractory grade magnesia 
per week by reacting dolomitic lime with seawater; hydrated 
lime slurry is mixed with pretreated seawater in reaction 


tanks; settling tanks with rotating thickener mechanism; 
calcination by rotary kilns. 
Magnesite. See Furnaces, Electric—Refractory Materials; Glass 


Furnaces—Refractory Materials; Open Hearth Furnaces—Re- 
fractory Materials; Refractory Materials—Testing. 
Manufacture. See also Furnaces, Electric; Refractory Materials 

Silica Brick; Scales and Weighing. 

Control Over Maintenance Costs in Fire Brick Industry, 
R.S.SEIFRIZ. Brick & Clay Ree v 137 n 1 July 1960 p 50-3, 
56, 62. System as analyzed, offers control of maintenance costs 
inside maintenance department and outside of shop but 
within production and services centers; former are con- 
trolled on basis of maintenance man hours worked, and out- 
side on percentage basis of maintenance cost allowable as 
part of total operation costs in cost center; sample calcula- 
pone are shown. Before Refractories Inst meeting at Ash- 
and, Ky. 


Instrumentation Versatility for Laboratory Kilns. Cer Age 
v 75 n 3 Mar 1960 p 16-20. Precision control, with flexible 
instrumentation and maximum reproducibility of firing con- 
ditions, characterizes kiln operations at new Garber Research 
Center of Harbison-Walker Refractories Co, Pittsburgh, Pa; 
both gas fired and electrically heated kilns are employed in 
broad program of refractory testing, evaluation and_ pilot 
plant studies; thermocouples and radiation pyrometers for 
former are connected to master control panel; electric fur- 
naces are equipped with automatic controls. 


Material Preparation, Batching and Combustion Control in 
Well-Designed Plant. Cer Age v 74 n 5 Nov 1959 p 16-20, 33. 
Analysis of individual systems for raw material preparation, 
batching and forming, and drying and firing, at new basic 
refractories plant, H.K.Porter Co, Pascagoula, Miss; equip- 
ment is listed, and design features and methods described. 


Research Center Allows Large Size Runs. Brick & Clay Rec 
v 186 n 4 Apr 1960 p 80-1. Notes on pilot plant and research 
facilities at Globe Brick Co, Newell, W Va; company is one 
of major producers of ladle brick. 


8-Way Modernization Program Promotes Efficiency. Cer Age 
v 75 n 4 Apr 1960 p 54-8. New grain mixing system, new 
kiln, and expansion of modernized electrical system have in- 
creased production of quality refractories at Keasbey, NJ, 
plant of Carborundum Co; silicon carbide grain mixing system 
has also reduced dust problem and obviated need for further 
collection equipment; diagram shows placement of temperature 
measuring elements in new kiln. 


REFRACTORY MATERIALS—Continued 

Silica Brick. See also Coke Ovens—Refractory — Materials ; 
Cupolas—Refractory Materials ; Glass—Constitution ; Open 
Hearth Furnaces—Refractory Materials; Refractory Materials 
—Testing. 

Air Transport of Silica Batch, D.J.BAKER. Cer Age v 75 
n 6 June 1960 p 31-6. System described is installed in plant 
manufacturing silica brick by power press and handmade 
processes; it consists essentially of air compression system, 
cone shaped pressure vessel called air transporter, heavy 
steel pipe which carries airborne material to diversion valves 
which direct flow of material downward into press hopper or 
next diversion point. 

Effect of TiOz on Properties of Silica Refractories, N.F. 
EATON, R.HIGGINS. Brit Cer Soe—Trans v 59 n 1 Jan 
1960 p 1-11 (discussion) 11-15. Effect of addition of TiOz and 
of varying grain size and firing treatments on porosity and 
permeability and a-8 cristobalite inversion ; relationship ob- 
served between porosity and permeability of compacts is 
explained by mechanism concerning nature and effect of 
glassy bond and change of porosity within quartz grain on 
firing; explanation of effect on cristobalite inversion relates 
effects of bond solution and constriction effects. 


Estudio del la composicion de refractarios siliciosos, F. 
MUNOZ del CORRAL, J.M.BERMUDEZ de CASTRO. In- 
stituto del Hierro y del Acero v 13 n 64 Feb 1960 (special 
issue) p 159-68. Study of composition of silica refractories ; 
data obtained by X-ray diffraction are tabulated and illustra- 
tions presented. 


Hot Pressing of Fused Silica, T.VASILOS. Am Cer Soc—J 
vy 43 n 10 Oct 1960 p 517-19. Hot pressing of powdered fused 
silica at temperatures below melting and devitrification re- 
gions is described; fabrication of high density shapes was 
possible; relation expressing densification as function of 
viscosity, time, applied pressure, and initial compaction is 
essentially substantiated; schematic diagram shows unit con- 
structed for hot pressing, which uses Kanthal wire heating 
elements, graphite dies, wafers, and plungers, and fused 
silica batting insulation. 


Increase in Specific Gravity of Silica Bricks when Heated to 
High Temperatures, K.KONOPICKY, I.PATZAK. Brit Cer 
Soe—Trans v 59 n 6 June 1960 p 2138-19 (discussion) 219-23. 
It has been confirmed that when silica bricks are reheated 
for long time to temperature above 1500 C specific gravity 
increases; this can be explained by fact that, in presence of 
tridymite, pseudo-wollastonite has lower ‘“‘apparent”’ specific 
gravity, while in presence of cristobalite pseudo-wollastonite 
has its true specific gravity and so specific gravity of silica 
brick increases when it is reheated. 


La funzione silicotigena dei materiali refratteri acidi e 
silico-alluminosi per siderurgia, E.OCCELLA, G.MADDALON. 
Metallurgia Italiana v 52 n 4 Apr 1960 p 164-73. Results of 
petrographic and X-ray spectrographie investigations on silica 
and alumina-silica refractories to study development of various 
forms of free crystalline silica, identify prevailing distribu- 
tion of it at different distances from molten baths, and to 
clarify composition of various granulometric groups obtained 
from average samples; study made to analyze refractories 
for use in steel melting furnaces. 


Microstructure of Silica in Presence of Iron Oxide, L.H. 
van VLACK. Am Cer Soe—J v 43 n 3 Mar 1960 p 140-5. Time, 
temperature and atmosphere as possible variables affecting 
microstructure and hence strength characteristics of silica 
refractories; temperature has small effect on geometry of 
silica and liquid phases; oxidation level does not affect 
geometry other than to reduce liquid content by introducing 
magnetite as secondary phase; strength of silica brick in 
service probably arises from interfacial energy relations 
which maintain considerable solid-to-solid contact at elevated 
temperatures. 


Sintering of Quartz Crystal, A.C.D.CHAKLADER, A.L. 
ROBERTS. Brit Cer Soe—Trans v 59 n 9 Sept 1960 p 323-35 
(discussion ) 335-8. Quartz passes through amorphous transi- 
tional phase before transforming into cristobalite, during 
which Brazilian quartz particles sinter together at 1500-1570 
C, resuming powdery form with development of cristobalite ; 
sintering process was studied on cylindrical samples fired at 
three temperatures; results confirm earlier suggestion that 
failure under load of silica refractories might be caused more 
by recrystallization than by melting. 


Structure. See Photography—Industrial Applications. 
Testing. See also Refractory Materials—Manufacture. 


Hot Wire Method for Rapid Determination o 
Conductivity, W.E.HAUPIN. Am Cer Soec—Bul - aeons 
Mar 1960 p 139-41, Thermal conductivity can be determined by 
inserting into specimen line heat source consisting of butt 
welded thermocouple heated by alternating current; thermal 
conductivity is calculated from rate of temperature rise of 
thermocouple ; electrical network permits reading of fraction 
of my thermal emf in presence of several volts of alternating 
current; method is fast and simple to run; data for high 
fired superduty firebrick and furnace insulation block. 
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Korrosionsvorgaenge an feuerfesten Steinen in Chemievsefen, 
E.STEINHOFF. Chemie-Ingenieur-Technik vy 32 n 4 Apr 1960 
p 267-78. Corrosion of refractory brick in chemical furnaces; 
study of applicability of zirconia brick, zirconia-cristobalite 
brick, and corundum—99% Al2O3 brick; corundum brick 99 is 
only refractory which resists reduction by carbon at 1600 C; 
magnesite brick best for corrosion resistance to sodium sul- 
phate vapor above 1400 C; contact diagrams at 1600 C 


Notes on Simulative Service Testing, B.EICHLER, A.J. 
OWEN. Brit Cer Soc—Trans v 59 n 5 May 1960 p 149-75 
(discussion) 175-7. It is considered in certain cases neces- 
sary to augment information provided by standard testing be- 
fore reliable prediction of service behavior of refractory ma- 
terials can be made; four simulative service tests are de- 
scribed and some results are given; these consider safe heat- 
ing rate of silica bricks, spalling, slag attack, and hot 
abrasion resistance. 

Null-Point Torsion Effusion Apparatus, C.L.ROSEN. Rey 
Sci Instruments v 31 n 8 Aug 1960 p 837-8. Apparatus capable 
of manual or automatic operation, for determining vapor pres- 
sures of refractory materials at elevated temperatures by tor- 
sion effusion method; vapor pressure measurements in range 
10-* to 10-* mm Hg can be determined with accuracy of plus 
or minus 1%; sensitivity is constant over entire pressure 
range and is influenced only by choice of suitable torsion wire. 


Thoria. Some Physical Properties of Thoria Reinforced by 
Metal Fibers, Y.BASKIN, Y.HARADA, J.H.HANDWERK. 
Am Cer Soc—J v 43 n 9 Sept 1960 p 489-92. Compressive 
strength, modulus of rupture, and Young’s modulus were 
determined at room temperature, and modulus of rupture, 
Young’s modulus, thermal conductivity, thermal expansion, 
and oxidation resistance at elevated temperatures; fine cracks 
in thoria reinforced with Mo result in reduced strength; 
thermal conductivity is greater, and at 1600 C about three 
times that of thoria. 


Wear. See Blast Furnaces—Refractory Materials; Iron and 
Steel Plants—Refractory Materials. 


Zirconia. See Refractory Materials—Testing. 


REFRIGERATED TRANSPORT. See Cars—Refrigerator; Motor 
Trucks—Refrigerator ; Ships—Refrigeration. 


REFRIGERANTS 


See also Fluorine Compounds; Heat Transfer; Refrigerating 
Machinery; Refrigeration. 


Experimental Study of Use of Mixed Refrigerants for Non- 
isothermal Refrigeration, G.G-HASELDEN, L.KLIMEK. Inst 
Refrig—Proc v 54 1957-58 p 129-48 (discussion) 149-54. 
Theoretical discussion; factors in choice of mixture; design 
of condenser and evaporator for equilibrium evaporation or 
condensation of mixture; experiments with plate type heat 
exchangers; example for chilling 10 ton/hr of water using 
mixed refrigerants; it is considered use of mixtures for 
certain range of refrigeration, and possibly heat pump duties 
opens possibility for considerable savings. 


Local and Average Heat-Transfer and Pressure-Drop for 
Refrigerants Evaporating in Horizontal Tubes, M.ALTMAN, 
R.H.NORRIS, F.W.STAUB. ASME—Trans—J of Heat Trans- 
fer v 82 Ser C n 3 Aug 1960 p 189-98. Test facility at General 
Electric Co to study evaporating or condensing refrigerants 
is deseribed, and results for Refrigerant-22 given; empirical 
method of B.PIERRE for correlating average heat transfer 
coefficients of refrigerants, and data of other authors are in- 
cluded ; reference to optimization airborne refrigerant evapora- 
tors. Paper 59-A-278. 


Properties, Handling and Storage of Modern Refrigerants, 
W.F.BEWS. Inst Refrig—Proc v 54 1957-58 p 73-83 (discus- 
sion) 84-91. Refrigerants considered are ammonia, sulphur 
dioxide, ethyl and methyl chlorides, and chlorofluorohydro- 
carbons; requirements in packing and transport of different 
types of refrigerants; precautions in handling of containers 
and transfer of refrigerants to plant; bulk storage aspects; 
table showing relationship between two British series of 
numbers and proposed American system for code numbering 
of refrigerants. 


Proposed Values for Thermal Conductivities of Some Liquid 
Refrigerants, R.W.POWELL, A.R.CHALLONER. Modern Re- 
frig v 63 n 742 Jan 1960 p 42-6. Supplementary account of 
work described at 10th International Congress of Refrigera- 
tion; new results are presented for thermal conductivities of 
Areton liquid refrigerants CFCls, CF2Cl, CFsCl, CHFCl, 
CHF:Cl, CFClz, CF2Cl and CF2CICF2Cl for approximate range 
25 to —25 C; some suggested most probable values are tabu- 
lated. 

Solubility of Some Chlorofluorohydrocarbons in Tetraethylene 
Glyeco Dimethyl Ether, S.V.R.MASTRANGELO. ASHRAE J v 
1 n 10 Oct 1959 p 64-8. To obtain guiding principles for 
finding systems having high refrigerant solubility, solubility 
data of refrigerants 21, 22, 31, 184 and 124a measured in 
tetraethylene glycol dimethyl ether at number of tempera- 
tures and pressures, are reported; calculated values of heats 
of mixing are also given. 


REFRIGERANTS—Continued 


Wassergleichgewichte in gekapselten Kaeltemaschinen, H. 
STEINLE. Kaeltetechnik v 11 n 10 Oct 1959 p 336-41. Water 
equilibria in hermetic units; water equilibria of Freon 12 
and desiccants like insulating paper were tested in circulating 
refrigerants ; it is suggested that with endurance test ma- 
chines, water equilibria data provide information on rela- 
tion between temperature, water content and duration of life 
of unit and of action of dryers. 27 refs. 


Zum Thomson-Joule Effekt von Gasen und Gasgemischen, 
W.KOEPPE. Kaeltetechnik v 11 n 11 Nov 1959 p 363-9. 
Thomson-Joule effect of pure gases and gas mixtures; in- 
tegral Thomson-Joule effects of mixtures of nitrogen-argon, 
argon-oxygen and nitrogen-hydrogen were measured at am- 
bient temperatures; influence of mixture concentration was 
found to vary in different mixtures; curves show data for 
range zero to 35 K and zero to 125 atm; general theory is 
presented to explain these relations. 


Ammonia. Heat and Mass Transfer Accompanying the Absorp- 
tion of Ammonia in Water, G.G.HASELDEN, S.A.MALATY. 
Instn Chem Engrs—Trans v 37 n 3 1959 p 137-46. Study 
relevant to design of absorption-refrigeration plant; ammonia 
absorbed in water or weak ammonia solutions flowing down 
outside of water-cooled vertical steel tube; some values of 
average mass-transfer coefticient conform with R.HIGBIE’s 
penetration theory; high values probably caused by liquid 
rippling; absorbent-film heat-transfer coefficient too small for 
measurement by methods used. 


Carbon Dioxide. Production of Carbon Dioxide and Dry Ice, 
K.NUERMBERGER, H.KUBLI. Escher Wyss News v 32 n 1 
1959 p 16-27; see also Modern Refrig v 63 n 744, 745 Mar 
1960 p 302, 305-6, 309, Apr p 404, 407-8, 411, 412, 415. Re- 
view of methods and processes used; reference made to CO2 
absorption process, developed in Switzerland, using alkacide 
in place of volatile monoethanolamine; comparison of raw 
material costs for production of 10,000 tons of liquid carbon 
dioxide per yr for alkacide and for good potash lye plant; 
liquefaction of carbon dioxide containing foreign gases; ex- 
amples of plants built according to Carba process; details of 
equipment. 

Une nouvelle methode pour la production de glace car- 
bonique, L.VAHL. Institut Int du Froid—Annexe au Bul— 
Commission 6, Karlsruhe, 1958 p 33-40. New method for 
manufacturing dry ice; at Technical Univ of Delft, principle 
of method is sublimation of carbon dioxide at atmospheric 
pressure on cooled surfaces; experimental equipment and 
some properties of product are discussed; dry ice pieces are 
transparent with specific weight of about 1.6 kg/liter at 
—110 C. 


Dry Ice. See Refrigerants—Carbon Dioxide. 


Dryers. Refrigerant Drying Requires Considerable Time Be- 
fore Equilibrium is Gained, W.O.KRAUSE, A.B.GUISE, E.A. 
BEACHAM, ASHRAE J v 2 n 10 Oct 1960 p 59-63. Results 
of studies of effects of some basic refrigerating system vari- 
ables on progress of drying action; variables examined were: 
rate of refrigerant flow, internal area of refrigerating system 
and size of dryer or depth of dessicant bed; it is concluded 
that action of dryer in given system requires considerable 
period of time to bring moisture level of refrigerant to state 
of equilibrium with dryer. 


Freon. See also Refrigerating Machinery. 


Effect of Fluorinated Refrigerants on Cured Polyester 
Resins, J-GAYNOR, G.W.BLUM. J Chem & Eng Data v 4 n 3 
July 1959 p 257-61. Effect of Freon 11 (trichloromonofluoro- 
methane) and Freon 113 (trichlorotrifluoroethane) on four 
polyester resins: Vibrins 112, 121, 132, and 142; Vibrin 112 
is best; Vibrin 121 affected by both solvents, and is not 
suitable for this use; overcure and undercure is detrimental ; 
latter is more serious; polymer composition most important 
factor. 

Heat Transfer to Freon 12 Near Critical State in Natural- 
Circulation Loop, J.P-HOLMAN, J.H.BOGGS. ASME—Trans 
—J of Heat Transfer v 82 Ser C n 3 Aug 1960 p 221-6. 
Separate equations for reduced volumes less than one and 
greater than one; investigation covered range of temperatures 
from 150 to 400 F and pressures from 500 to 950 psi; results 
show there is no appreciable increase in heat transfer coeffi- 
cient in critical region over that experienced in superheat 
region. 

Some Characteristics of Flow Pattern and Heat Transfer of 
Freon-12 Evaporating in Horizontal Tubes, P.WORSOE- 
SCHMIDT. J Refrig v 3 n 2 Mar-Apr 1960 p 40-4. Comparison 
between heat transfer measurements on experimental hori- 
zontal tube evaporator and visual observations on similar glass 
tube evaporator. 


Pumps. See Pumps—Cavitation. 
REFRIGERATING MACHINERY 


See also Air Conditioning ; Air Engines ; Cars—Refrigerator ; 
Cold Storage Plants; Environmental Chambers; Heat Pump 
Systems; Low Temperature Engineering; Refrigerants; Re- 
frigeration ; Refrigerators. 
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Ammonia Liquid Pump Recirculation Systems, W.B.SCOT- 
LAND. Modern Refrig v 62 n 740 Nov 1959 p 968-73. Infor- 
mation, in form of questions and answers, refers to advantages 
of liquid pump recirculation, pump type, quantity of liquid 
ammonia to be circulated, pipe sizing, length of pipe per 
circuit in evaporators, location and size of accumulators, 
etc; flow diagram, table indicating conditions at various points 
for steady flow operation, diagram of typical pump and ac- 
cumulator arrangement, and table showing maximum tons 
refrigeration per feed for different pipe sizes, loading factors 
and temperatures are included. 


Centrifugal Refrigeration Equipment, M.L.HOGLUND. 
Indus Refrig Mar 1960 p 8-11, 29-30, Apr p 16-21. Construc- 
tion, operation and maintenance of current units, all of 
which produce chilled water, and are built with water cooled 
condensers; units consist of compressor with its driver, two 
water-to-refrigerant evaporators, where water is chilled, and 
condenser where heat is rejected, piping and fittings; dia- 
grams. 


Freezing and Thawing Processes in Refrigeration Accumu- 
lators, E.EMBLIK. Sulzer Tech Rev v 41 n 3 1959 p 18-16. 
Where refrigeration requirements are subject to pronounced 
fluctuations, refrigeration is stored up to permit better utili- 
zation of refrigerating machinery; exact knowledge of proc- 
esses taking place when refrigeration is accumulated is indis- 
pensable for correct dimensioning of equipment used; heat 
balance is taken as starting-point for development of method 
of calculating time required for freezing and thawing of ice 
layer. 


Look at Today’s Absorption Refrigeration, S.E.JOHNSON. 
ASHRAE J v 2 n 9 Sept 1960 p 55-9. Consideration of opera- 
tion, refrigeration cycle and part load cycle of Jlithium- 
bromide-water vapor machines having 115 to 200 ton capacity 
and which have been improved in last 15 yr; control system 
improvements. 


New Type of Absorption Refrigerating Equipment for Air 
Conditioning and Industrial Purposes, R.HARTL. Czechoslo- 
vak Heavy Industry n 10 1959 p 23-30. New equipment em- 
ploys LiBr-H2O0 couple for refrigeration above O C; for same 
performance as NHs3-H:O, system permits 60% reduction in 
equipment and dimensions; has highest efficiency of all equip- 
ment designed for above 0 C temperature range. 


Some Things Favoring Turbine-Driven Centrifugal Refrig- 
eration Equipment and Systems, W.G.DORSEY, Jr. ASHRAE 
Jv 2n 1 Jan 1960 p 46-7. Analysis and determination of 
type of refrigeration system to be used when steam is avail- 
able from boiler capacity as power source; turbine is best 
application where steam pressures are available above 35 to 
40 psig; compared with absorption units, turbine driven 
systems have advantage concerning first cost, cooling water 
consumption, part-load performance, space requirements, and 
noise levels. 


Ueber den optimalen Zwischendruck bei Kaeltprozessen, St. 
CZAPLINSKI. Allgemeine Waermetechnik v 9 n 4-5 1959 
p 93-6. Optimum intermediate pressure in refrigeration proc- 
esses, for 2-stage compression and expansion; most favorable 
temperature is geometric mean of liquefying temperature of 
h-p stage, and evaporation temperature of l-p stage; previous 
formulas compared. 

Bearings. See Bearings—Lubrication. 


Capillary Tubes. Il deflusso nel tubo ecapillare negli impianti 
frigoriferi, L.MATTAROLO. Termotecnica v 13 n 11 Nov 
1959 p 531-9. Flow in capillary tube of refrigerating ma- 
chines ; theoretical study of refrigerant flow in capillary tube 
especially of diphase flow; diagrams are constructed for cal- 
culation of tube length in case of Freon 12 and Freon 22; 
experimental research of friction coefficients carried out at 
Center for Application of Refrigeration (CNR) at Padova. 


Compressors. See also Compressors; Gases—Liquefied; Heat 
Pump Systems; Lubricating Oil—Refrigerating Compressors; 
Refrigerators—Manufacture. 


Design Control of Overcompression in Rotary-Vane Com- 
pressors, E.O.BRANSFORD, R.A.STEIN. ASME—Trans—J 
Eng for Power v 82 Ser An 8 July 1960 p 221-6. Equation 
describes in generalized form relation of overcompression to 
dimensions of compressor; this equation is used to evolve 
energy loss criterion for design control of this loss; example 


of application of criterion to refrigeration compressor. Paper 
n 59-A-109. 


Die Beheizung des Kurbelgehaeuses von Frigen-Kompres- 
soren, P.BERLINER. Kaeltetechnik v 11 n 9 Sept 1959 p 
289-91. Heating of crankcase housing in freon compressors; 
thermodynamics of process of oil foaming during start-up 
period of freon compressors, caused by solubility of refrigy 
erants in oil; it was found that crankcase heating prevents 
excessive foaming. 

Einige Gesichtspunkte fuer die Bemessung von Antriebsmo- 
toren fuer Motorverdichter, F.LIEDING. Kaeltetechnik v 11 
n 9 Sept 1959 p 284-9. Factors in determination of size of 
driving motors for hermetic compressors; consideration of 
various possibilities and methods of design and application 


of compressors; results of tests carried out at Ges.f.Linde’s 
Eismaschinen AG research station. 

Fuel and Ignition Systems of Free-Piston Refrigerant Com- 
pressor, J.H.MeNINCH, D.G.MARK, R.J.McCRORY. SAE— 
Paper n 126B for meeting Jan 11-15 1960 10 p; see also 
abstract in SAE—J v 68 n 3 Mar 1960 p 137, 139, 142; 
ASHRAE J v 1 n 11 Nov 1959 p 55-9. Paper describes upper, 
or engine, end of free-piston compressor, developed at Batelle 
Memorial Inst for use in residential air conditioning system ; 
severe design requirements imposed on fuel-injection and 
ignition systems; principle and sequence of operation of 
direct gas injection system; details of specially developed 
proximity ignition system, in which spark timing is deter- 
mined by piston position. 

How Refrigerant Properties Affect Impeller Dimensions, 
F.J.WIESNER, Jr, H.E.CASWELL. ASHRAE J v 1 n 10 Oct 
1959 p 31-7, 104, 105, 106, 114. Effect of refrigerant choice 
upon centrifugal stage design; factors affecting performance 
are: quantity of flow, Mach number, Reynolds number, and 
specific heat ratio; determination of speeds, dimensions and 
power requirements for air conditioning application; tables 
and charts for evaluating design considerations and perform- 
ance abilities of newer refrigerants for application in centri- 
fugal refrigeration compressors. 


Les compresseurs rotatifs, J.-P.BROUQUET. Revue Pra- 
tique du Froid vy 13 n 167 Feb 1960 p 45-51. Rotary com- 
pressors; trends in improvement of rotary refrigerating com- 
pressors; information on principal types including single-cell, 
two-cell and multi-cell compressors; lubrication; applications. 


Rating and Testing of Refrigeration Compressors. Brit 
Standards Instn—Brit Standard n 3122 1959 35 p. Standard 
prescribes methods of rating and testing refrigeration com- 
pressors of single stage reciprocating type to ascertain their 
performance and capacity under specified conditions. 


Sulzer’s Oil-free Reciprocating Compressor. Sci Lubrication 
v 12 n 10 Oct 1960 p 19, 21. Refrigerant compressor developed 
by Sulzer Bros, Switzerland, to overcome difficulties resulting 
from presence of oil in refrigerating circuits usually asso- 
ciated with conventional piston-type compressors; problem of 
ingress of lubricating oil into refrigerant circuits; crank gear 
of new compressor has conventional forced lubrication but 
eylinders are entirely unlubricated; pistons are not in con- 
tact with cylinder walls and are, therefore, not subjected to 
wear. 


Wiring Diagrams for, and Control of Reciprocating Re- 
frigeration Compressors, W.G.WASSMANDORF. Air Condi- 
tioning, Heating & Vent v 56 n 11 Nov 1959 p 76-82. Opera- 
tion and performance of pumpdown system, oil pressure safety 
switch, dual pressure control, non-cycling control relay, ca- 
pacity control, evaporator control circuit, face and by-pass 
dampers, control transformer examined; wiring diagrams il- 
lustrating single parallel and duplex compressor installations 
presented; it is suggested thermostat be installed in cooling 
tower fan circuit to improve system operation. 


Condensers. See also Chemical Equipment—Condensers. 


Economie Comparison Between Water- and Air-Cooled Con- 
densers, D.PNUELI. Technion—Israel Inst Technology—Publ 
of Faculty of Mech Eng n 4 1959 14 p. Tests performed on 
3-hp compressor laboratory refrigeration plant, limited by 
design to range of 2500-6500 keal/h; system of equations for 
computation of economic difference between two cooling meth- 
ods, assuming water recirculated with cooling tower, and con- 
sidering fixed, maintenance, and operational costs; air cooled 
aa found more economical for compressor sizes up to 

p. 


Control. Automatic Temperature Controls. Refrigeration Con- 


trols. Nat Elec Mfrs Assn—Publ n DC 17-1959 Dec 1959 10 p. 
Constructional details, classifications, ratings, ranges, differen- 
tials and other characteristics of refrigeration controls, 
capable of handling current not in excess of 30 amp or han- 
dling directly any motor having rating not higher than 11%4 
hp d-c, or single-phase a-c and 2 hp polyphase a-c. 


Evaporators. See Gases—Liquefied. 


Lubrication. See Lubricating Oil—Refrigerating Compressors. 
Manufacture. See also Refrigerators—Manufacture. 


Entwicklung des Kaeltemaschinenbaus in den vergangenen 
50 Jahren, T.E.SCHMIDT. Kaeltetechnik v 12 n 1 San’ 1960 
p 16-23, Development of manufacture of refrigerating ma- 
chines during past 50 yr; various cycles, compressors, heat 
exchangers, control apparatus, ete, are noted. 112 refs. 


Temperature Control. See Refrigerating Machinery—Control. 
Turboexpanders. Expansion Engines for Hydrogen Liquefiers, 


E.H.BROWN. US Bur Standards—J Research—Eng & Instru- 
mentation v 640 n 1 Jan-Mar 1960 p 25-36. Practicability of 
expansion engines and expansion turbines in large hydrogen 
liquefiers; data on pertinent properties such as sonic velocity 
of normal hydrogen are included; use of expansion turbines 
in hydrogen liquefiers having production capacity of less 
than 5000 I/hr ordinarily would not be justified, but for 
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Jes capacities, expansion turbine performance is most fa- 
vorabDle, | 


REFRIGERATING PIPE LINES 


See also Refrigerating Machinery. 


Pressure Losses in Refrigerant Piping: What You Can Do 
About Them, W.C.SMITH. Heating, Piping & Air Condition- 
ing v 31 n 10 Oct 1959 p 138-40. To derive optimum refrigera- 
tion capacity and operating efficiency it is necessary to: cal- 
culate pressure loss, predict effect loss has on performance, 
and take measures to control its magnitude; to combat fric- 
tion loss it is necessary to keep pipes clean, corrosion and 
scale free, use proper valves and fittings, and maintain spe- 
cified friction values; various methods for oil return are dis- 
cussed ; types of refrigerant and their effect on loss. 

Refrigerant Piping Hookups for Parallel Compressors, J.R. 
HARNISH. Air Conditioning, Heating & Vent 57 n 3 Mar 
1960 p 69-73. Engineering principles governing paralleling 
two or more refrigerant condensers on common air condition- 
ing or refrigeration system; examples of proper and im- 
proper piping hookups. 

What Are We Paying for High Velocity in Refrigerant 
Piping Design, Operation? H.VETTER. Heating, Piping & 
Air Conditioning v 32 n 1 Jan 1960 p 204-10. Factors of 
design, operation and economy to obtain refrigerant pipe size 
and fluid velocity giving most economical operation; examples 
compare results obtained with those existing before changes 
were made; conclusions based on investigations are discussed. 
REFRIGERATING PLANTS. See Cold Storage Plants; Re- 


ute Machinery; Refrigerating Pipe Lines; Refrigera- 
ion. 


REFRIGERATION 


See also Air Conditioning ; Cars—Refrigerator ; Cold Storage 
Plants; Compressed Air—Moisture; Environmental Chambers; 
Fishing Vessels—Refrigeration; Heat Pump Systems; Ice— 
Manufacture; Ice Cream Manufacture; Low Temperature En- 
gineering; Motor Trucks—Refrigerator; Petroleum Gas, 
Liquefied—Storage; Refrigerants; Refrigerating Machinery; 
Refrigerating Pipe Lines; Refrigerators; Ships—Refrigera- 
tion; Skating Rinks; Temperature Control Apparatus. 

Continuous Refrigeration Between 4.2 and 1 K, J.NICOL, 
H.V.BOHM. Cryogenic Eng Conference—Proc 1959 (Advances 
in Cryogenic Eng v 5) p 332-7. Flash evaporation of liquid 
He* at atmospheric pressure for cooling devices, e.g., maser; 
apparatus uses vacuum jacketed container for liquid He+ at 
atmospheric pressure within outer liquid helium dewar 
and above pumped, low temperature helium bath; flash ex- 
pansion valve is mounted in second vacuum space enclosing 
storage volume; system is applicable in field and laboratory:, 
for certain uses, He? may be desirable alternative. 


Die wissenschaftlichen Grundlagen der Kaeltetechnik in den 
letzten 50 Jahren, H.LHAUSEN. Kaeltetechnik v 12 n 1 Jan 
1960 p 9-15. Scientific foundations of refrigerating industry 
during past 50 yr; aspects of thermodynamics, heat transfer, 
chemical processes, materials, low temperature engineering, 
etc, are noted. 

How Much for Cold? D.J.MISSIMER. Environmental Quar- 
terly v 6 n 1 Jan 1960 p 16-17. Cost comparison, by means of 
annual usage factor, for cascade system vs total system 
horsepower; to simplify calculations no handling costs were 
included for expendable refrigerants, no maintenance, power 
and/or water costs were used in mechanical refrigeration 
system pricing. 

Kaelteprozess mit Kaeltemittel-Gemisch und die praktischen 
Anwendungsmoeglichkeiten, L.KLIMEK. Allgemeine Waerme- 
technik v 9 n 10 1959 p 219-24; see also Institut Int du Froid 
—Annexe au Bul—Commission 6, Karlsruhe, 1959 p 85-95. 
Refrigeration with mixed refrigerants and practical applica- 
tion possibilities; two main groups of refrigeration processes, 
isothermal and nonisothermal; experiments with mixed 
n-butane-propane; comparison of water cooling with Freon 
12 and mixed butane-propane. 

Miniature Joule-Thomson Refrigeration Systems, J.M. 
GEIST, P.K.LASHMET. Cryogenic Eng Conference—Proc 
1959 (Advances in Cryogenic Eng v 5) p 324-31. Concept of 
unity for airborne system sensitive to long wavelength in- 
frared radiation, and potentially maser amplifiers, super- 
conducting switches, ete, interest being in —457 to —100 F 
or 1.5-200 K range; thermodynamic factors; argon vs nitro- 
gen refrigerants; Joule-Thomson effect for helium; heat ex- 
changer evaluation; cascade refrigerators for masers and 
infrared coolers are being made with separate circuits for 
nitrogen, hydrogen, and helium. 


New Low-Temperature Gas Expansion Cycle—1, 2, H.O. 
McMAHON, W.E.GIFFORD. Cryogenic Eng Conference—Proc 
1959 (Advances in Cryogenic Eng v 5) p 354-72. Process using 
helium as refrigerant, which lends itself to miniaturization 
for maser, cryotron, ete, cooling. Pt 1: Compressed gas is 
admitted intermittently by inlet valve at room temperature, 
through thermal regenerator, to expansion engine; after ex- 
pansion, gas returns through regenerator and is discharged, 
again at room temperature, through exhaust valve. Pt 2: 
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Refrigerator uses similar cycle but differs in manner of re- 
moval of enthalpy; diagrams. 


Refrigeration Below —100 C, J.W.L.KOEHLER. Cryogenic 
Eng Conference—Proc 1959 (Advances in Cryogenic Eng v 
5) p 518-25. Conversion of liquefaction apparatus into refrig- 
eration unit, with particular reference to Philips Co gas 
refrigerating machine employing Stirling cycle; direct com- 
parison is made with Claude (adiabatic expansion) process, 
which uses heat exchanger to bridge temperature difference 
while Stirling cycle uses regenerator; it is concluded that 
if refrigeration at one temperature below —100 C is desired, 
Stirling process can supply it with highest efficiency ; applica- 
tions are suggested. 


Costs. See Refrigeration—Thermoelectric. 


Food Products. See also Food Products—Freezing; Motor 
Trucks—Refrigerator; Refrigerators. 


Die Lagerfaehigkeit von Lebensmitteln Als Funktion der 
Temperatur, R.PLANK. Kaeltetechnik v 11 n 10 Oct 1959 p 
306-10. Storage stability of foods as function of temperature; 
it is shown that temperature ratios for speed of chemical 
reactions and for permissible duration of cold storage of foods 
up to certain quality loss have same numerical value if dura- 
tion of storage is only function of temperature; values are 
different if duration of storage depends also on amount of 
reaction products causing quality decrease of foods. 


Experiments in Poultry Freezing, J.GRINDROD. Heating & 
Air Treatment Engr v 23 n 2 Aug 1959 p 38-9. Techniques of 
liquid immersion, and air blast freezing were used in experi- 
ments to obtain method of improving poultry quality and ap- 
pearance and devise better commercial freezing techniques ; 
it was found that optimum appearance of immersion frozen 
poultry was produced at —20 F; for air blast freezing best 
results were obtained at air-velocity of 700 fpm and at —110 
F; factors governing freezing time and use of immersion 
freezing method. 


50 Jahre Kaelteanwendung auf dem Gebiet der Lebensmit- 
telkonservierung und -verarbeitung, J.KUPRIANOFF. Kael- 
tetechnik v 12 n 1 Jan 1960 p 24-30. Fifty years of utilization 
of refrigeration in preservation and processing of food prod- 
ucts; survey considers both trends in research work and 
practical applications. 20 refs. 


Optimum Conditions for Fresh Food Preservation in 
Domestic Refrigerator, E.W.ZEARFOSS, E.P.SPEICHER. 
ASHRAE Jv 1n 10 Oct 1959 p 50-3. Concept of optimum 
storage condition for domestic refrigerator is considered rela- 
tive to design to achieve this objective, and to derive index 
or standard (comparable with accepted zero degree specifica- 
tion for frozen food) to guide industry with relation to fresh 
food preservation. 


Recommended Conditions for Cold Storage of Perishable 
Foodstuffs. Institut Int du Froid—Annexe au Bul—Commis- 
sion n 4 Paris, France 1959 64 p. Recommendations mainly 
based on European experience for refrigerated products in- 
tended for fresh market consumption; treatment conditions 
are given for fruits and vegetables, meat, poultry, eggs, fish 
and dairy products. 


Refrigeration Storage, W.R.AHERN. Heating & Air Condi- 
tioning v 25 n 2, 3, 4 Aug 1960 p 132-4, Sept p 239-40, Oct p 
850-1. Principles observed throughout Queensland building 
project for storing eggs and egg pulp; systems’ main compo- 
nents include two compressors and condensers, h-p float 
valves, gas intercooler and ammonia recirculating pump; 
choosing boiler feed pump; total cold store volume is about 
103,000 cu ft with total capacity of 700 tons and egg pulp. 


Review of Methods for Odour Control in Refrigerated 
Space, W.SUMMER. Inst Refrig—Proc v 54 1957-58 p 23-30 
(discussion) 81-8. Concern is with storage of food products in 
refrigerated spaces on land or in ships; aspects of sense of 
smell; organoleptic test as most satisfactory measuring 
method; methods available for masking, adsorption, and 
destroying odor; it is suggested that ultraviolet irradiation 
method is giving best and always reliable results. 


Temperature Telemetry Aids Frozen Food Study, R.H. 
ELSKEN. Electronics v 33 n 33 Aug 12 1960 p 129-31. How 
temperature-sensitive transmitters distributed throughout 
50-ton batches of frozen fruit give temperature-distribution 
information; information transmitted by these units is picked 
up by receiving apparatus and automatically recorded. 


Untersuchungen Ueber Die Gefrierlagerung von Haehnchen, 
J.GUTSCHMIDT. Kaeltetechnik v 11 n 10 Oct 1959 p 310-16. 
Investigation of storage conditions from frozen chicken; pos- 
sible storage time for chicken at given temperature or neces- 
sary temperature level at given storage time are determined ; 
to assure satisfactory quality of products after storage, 
packaged chicken should be stored not exceeding 7 to 8 mo 
at temperature of —24 C, or 5 to 6 mo at —18C, or 3 to 4 
mo at —12 C; storage time of unpackaged chicken is limited 
to 3 to 6 wk on account of unfavorable changes of appearance. 


Industrial Applications. See also Gases—Liquefied ; Hydrogen 
—Liquefied; Memory Devices; Natural Gas—Conditioning ; 
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Nuclear Reactors—Cooling; Radiation—Measurement ; Sea- 
water—Salt Removal; Shaft Sinking—Freezing. 


Cold Treatment: New Tool of Industry, R.S.JAMISON. 
Environmental Quarterly v 6 n 1 Jan 1960 p 28-30. Operating 
data for circulated refrigerated air, and two liquid systems, 
one for small batches and other for production line outputs; 
systems are built with thermal capacities to handle 100, 250 
and 500 lb/hr; devices applicable to chilling of jet engine, 
missile, satellite parts and for shrinkfitting ; treatment insures 
dimensional stability, reduces processing by establishing new 
standards of control for consistent hardness and ductility. 


Fractionation of Gases Containing Olefins by Refrigeration, 
E.WITTMANN. Institut Int du Froid—Annexe au Bul—Com- 
mission 6, Karlsruhe, 1958 p 107-12. Problem of raw material 
in Germany to satisfy development of organic chemistry ; 
refrigeration opened new way to concentrate ethylene and 
higher hydrocarbons by means of cooling agents in regenera- 
tive exchange operations so that production seems economical ; 
low temperature is applied for fractionation of available raw 
gases. 


Kaelteanwendung in der Verfahrenstechnik, I.K.STEPHAN. 
Kaeltetechnik v 11 n 12 Dee 1959 p 404-7. Use of refrigeration 
in process engineering ; survey of literature published between 
1955 and 1959; references to applications in chemical indus- 
try; nuclear technology, petroleum and natural gas industry ; 
eryogenics, processing of synthetic rubber, plastics and fibers, 
ete. 77 refs. 

Load Site Superheating Simplifies Cooling. Chem Eng v 66 
n 16 Aug 10 1959 p 64,66. Direct expansion refrigeration 
process for eight scattered load sites of hydrocarbon fuel 
plant; system comprises centrally located compressor building, 
housing two systems each driven by tandem handling re- 
frigerant gas from both temperature levels with one 2500 hp 
drive, load site evaporators and superheaters; features are: 
elimination of insulation, boosts refrigeration effect at coolers, 
bypasses low temperature piping codes, and cuts pipe length 
by 29%. 

Recent Developments in Application of Cold in Chemical 
Industry, H.SCHNELL. Institut Int du Froid—Annexe au 
Bul—Commission 6, Karlsruhe, 1958 p 97-105. Methods and 
flowsheets for application in production of synthetic rubber, 
ethylene, carbon dioxide, chlorosilanes and phosphoric esters. 

Low Temperature. See Cryostats; Gas Purification—Scrubbers ; 
Low Temperature Engineering. 

Odor Control. See Refrigeration—Food Products; Refrigerators 
—Odor Control. 


Reversed. See Heat Pump Systems. 
Solar. See also Air Conditioning—Solar; Solar Radiation. 


Cooling with Solar Energy, F.G.MILES. Instn Heating & 
Vent Engrs—J v 27 July 1959 p 97-107. Survey of techniques, 
design features and operating characteristics of collection 
equipment; use of collected heat to produce cold for air con- 
ditioning purposes or process cooling; description of Electro- 
lux domestic refrigerator and intermittent systems; it is con- 
cluded that solar energy is useful for air conditioning pur- 
poses in several parts of world, and suitable low cost equip- 
ment would improve living conditions in tropical countries. 
25 refs. 


Soviet Union. Différents aspects du developpement du froid en 
U.R.S.S., J.GOGOLINA, R.RIBKRINE. Revue Pratique du 
Froid v 12 n 161 Aug 1959 p 31-4. Some aspects of develop- 
ment of refrigerating industry in Soviet Union; description 
of plant for petroleum industry; in two-stage cascade instal- 
lation, first stage utilizes ammonia and second ethane as re- 
frigerant. French abstract of article in Kholodilnaia Tekhnika 
n 2 Mar-Apr 1958. 

Technique de sécurité dans les installations frigorifiques a 
Fréon-12, V.JACOBSON. Revue Pratique du Froid v 13 n 168 
Mar 1960 p 25-8, 52. Safety techniques in refrigerating instal- 
lations using Freon 12; reference is to measures developed in 
Soviet Union; refrigerating plants are classified into four 
groups, each of which must meet various machinery require- 
ments. Based on article published in Kholodilnaia Tekhnika n 
5 Sept-Oct 1958. 


Thermoelectric. See also Thermoelectricity. 


Comparative Study of Manufacturing Costs of Thermo- 
electric and Mechanical Refrigerating Systems, D.W.SCO- 
FIELD, P.F.TAYLOR, L.A.STAEBLER, ASHRAE J v 2n 7 
July 1960 p 37-41, 72, 74. Study used relationship between 
cost and heat pumping capacity for thermoelectric system, 
obtained by writing cost equation for complete TE system, 
power supply, thermoelectric couples and heat exchange sur- 
faces; variables include total Btu/hr design capacity, TE 
material parameters, operating current and _ thermoelectric 
couple geometry; derivation of minimum cost; obtaining de- 
sign compromise between absolute minimum cost and maxi- 
mum C.O.P. 


Materials for Thermoelectric Refrigeration, F.D.ROSI, B. 
ABELES, R.V.JENSEN. Physics & Chem of Solids vy 10 n 
2-3 July 1959 p 191-200. Electrical conductivity, thermoelectric 


REFRIGERATION—Continued 

power and thermal conductivity measured on BieTes and alloy 
systems (Bi,Sb) 2Tes, Biz(Te,Se)s and (BieSb)2(Te,Se)s3; criteria 
determining optimum properties of materials for thermo- 
electric refrigeration discussed; thermocouples of materials 
yielded maximum cooling corresponding to temperature dif- 
ference of 65 C between hot and cold junctions, with hot 
junction at 300 K. 


Theoretical Analysis of Peltier Refrigerator, E.B.PENROD. 
ASME—Paper 59-A-266 for meeting Nov 29-Dee 4 1959 19 p. 
Unit considered consists of single thermocouple connected to 
d-ec power supply, and is used in appliance like hostess cart 
or bottle warmer; differential equation derived connects 4 
heat power terms of thermocouple arms; in two particular 
solutions arms are considered to be thermally insulated ; 
Thomson effect is neglected in one case and included in 
other; series of useful design equations is derived. 


Thermoelectric Cooling. Electronic Eng v 31 n 381 Nov 
1959 p 690-2. Theoretical background of thermoelectric cooling 
reviewed, and typical semiconductor thermocouples described ; 
practical applications indicated. 


Warehouses. See Cold Storage Plants. 

REFRIGERATOR CARS. See Cars—Refrigerator. 
REFRIGERATOR TRUCKS. See Motor Trucks—Refrigerator. 
REFRIGERATORS 


See also Cars—Refrigerator; Motor Trucks—Refrigerator ; 
Refrigerating Machinery; Refrigeration. 


Analiza obiegu  chlodziarki absorpceyjno-dyfuzyjnej, S. 
GAJCZAK. Archiwum Budowy Maszyn v 6 n 4 1959 p 531-50. 
Analysis of absorption-diffusion refrigeration cycle; diagrams 
of enthalpy-concentration of solution NHs-H2O and of vapor- 
gas mixture NH:-He; investigation of absorption-diffusion 
home refrigerator of 45 1 capacity; replacing of natural cir- 
culation by electromagnetic pump circuit; replacing of de- 
hydrator by rectifier column gave 30% rise of overall refriger- 
ating efficiency. 


Experimental Magnetic Latch for Domestic Refrigerators, 
W.G.NOLCKEN. J Refrig v 2 n 6 Nov-Dec 1959 p 1384-9. 
Equilibria of opposing forces during opening and closing of 
doors are calculated; two sources of reversibly available field 
energy stored in magnet and in spring are used respectively 
to operate in two sections of gasket compression curve; mag- 
netic force exerts torque on door via two transmissions incor- 
porating leverage effects; composite magnet is formed of 
ceramic magnets between ferromagnetic material. 


Handling Frost Factor in Low Temperature Case Design, 
B.L.HERRMANN. ASHRAE J v 1n 10 Oct 1959 p 76-7, 114. 
Effect of frost on design features of forced air type merchan- 
dising cases; rules for designing around frost are: keep moist 
air out of case, control location and amount of frost buildup, 
defrost properly and completely, and eliminate frost from 
objectionable places; other factors; conclusions. 


Insulation. See Heat Insulating Materials; Plasties—Foam. 
Japan. Sce Refrigerators—Manufacture. 
Manufacture. See also Sheet Metal Working—Stamping. 


Grinding for Maximum Life, Minimum Maintenance, D. 
WARD. Grinding & Finishing v 6 n 3 Mar 1960 p 34-6. Ma- 
chines employed for grinding rotor vanes in Whirlpool refrig- 
erator compressor unit; grinding sequence described and 
excellent results noted. 


Plastics Invade Domestic Refrigerator. Brit Plasties v 33 n 
9 Sept 1960 p 894-401, 484. Applications of plastics include 
polystyrene door compartments, nylon door catch, high im- 
pact polystyrene or vinyl copolymer door liner, high density 
polyethylene kick plate, nylon rivets, general purpose poly- 
styrene container, urea formaldehyde thermostat control knob, 
and general purpose polystyrene drip tray. 


Refrigerator Production in Japan, R.E.GREEN. Machy 
(Lond) v 97 n 2493 Aug 24 1960 p 416-27. Methods employed 
by. Mitsubishi Electric Mfg Co; operations on stator casing; 
grinding cylinder head faces; operations on pistons; broach- 
ing stator lamination packs; operations on sheet metal com- 
ponents; main products are domestic refrigerators made in 
range of sizes with capacities from 3.35 to 8.8 cu ft. 


Tooling Press Brake for Refrigerator Cabinets, M.ANDER- 
SON. Sheet Metal Industries v 37 n 894 Feb 1960 p 118-18. 
Basie requirements for all purpose press brake which, in one 
plant, was only press used to produce all larger stampings 
for refrigerator cabinet with exception of door; tooling of 
installation and operations for production of 11 cabinet parts, 
including three components of inner food compartment, outer 
shell and back, inner and outer covers for evaporator open- 
ings, and four reinforcement parts for outer shell, are de- 
scribed. 

Noise. Some Refrigerators are Still Too Noisy, E.A.BAILLIF 
J.P.LAUGHLIN. ASHRAE J v 1 n 11 Nov 1959 p 64-71. Test 
facilities, instrumentation and techniques for interpreting 
results relative to analyzing noise in refrigerators; methods 
of testing compressors ; magnetic pickups on rotating parts of 
compressor in combination with capacitive pick-up formed 
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from discharge valve of compressor are used to investigate 
effect of compressor valve action on noise spectrum. 


Odor Control. Activated Charcoal For Refrigerator Odor Con- 
trol Should Be In Air Convection Stream, A.L.BRODY, J.W. 
THOMAS, L.LAFEBER. ASHRAE J vy 2 n 4 Apr 1960 p 
53-6. Measurement of odor level intensity and odor transfer 
from one food to another in refrigerator by objective and 
subjective means; it is concluded that granular activated 
coconut shell charcoal, used under both extreme and simulated 
Household conditions, significantly reduced odor and odor 
ransfer. 


Plastics Applications. See Refrigerators—Manufacture. 
Solar. See Refrigeration—Solar. 
Thermoelectric. See Refrigeration—Thermoelectric. 
REFUSE DISPOSAL 

See also Refuse Incinerators; Sewage Treatment. 


Containerization of Commercial Refuse Saves $1000 per 
Week. Pub Works v 91 n 5 May 1960 p 106-8. Dempster- 
Dumpmaster self-loading packer trucks and steel containers of 
various sizes are used by city of Dothan, Ala; detachable 
storage containers are placed at points of refuse accumulation 
to be emptied by packer trucks; in trucks material is com- 
pressed to fraction of its former volume by action of hydrau- 
lically-powered packer plate. 


Accident Prevention. Safety in Refuse Collection, J.J.CAR- 
RELL. Pub Works v 91 n 4 Apr 1960 p 89-92, 198, 200. Acci- 
dents in refuse collection include strains and hernias, vehicle 
hazards, cuts, and other injuries from handling materials, dis- 
ease hazards, and dog bites; frequency and severity rates; 
numerical data for New York City and other cities are given 
concerning causes and part of body injured; safety training 
programs; role of human factor; physical, psycho-physical, 
knowledge, and attitude tests; safety committees and meet- 
ings; program of safety division of Department of Sanitation 
in New York City. 


Composting. See Refuse Disposal—Waste Utilization. 


Land Fill. Sanitary Landfill. ASCE—Manuals Eng Practice n 
39 1959 61 p. Considerations in site selection; area, trench, 
and combination-methods; buildings needed in operation; 
description of available equipment; public health and nui- 
sance considerations; utilization of filled site; cost data; 
summary of data on 51 landfills in California. 32 refs. 


Storm Drainage and Gas Burning at Refuse Disposal Site, 
W.L.DUNN. Civ Eng (NY) v 30 n 8 Aug 1960 p 68-9. On 
refuse disposal site, loaned by University of Washington to 
City of Seattle, French drains about 20 ft wide, 10 ft deep, 
and several hundred feet long were constructed to abduct 
storm waters and collect gases; controlled burning, at spe- 
cially constructed inlets, oxidizes methane and destroys foul 
odors. 

Waste Utilization. See also Air Pollution; Industrial Wastes 
—Drug Products Plants. 


Composting Around World, J.R.SNALL. Compost Science v 
1 n 1 Spring 1960 p 30-5. Description of composting plants 
in 12 cities, by type and location; composting provides poten- 
tial means of treating refuse so that it can be salvaged and 
utilized, often resulting in profit; disadvantages of conven- 
tional commonly used methods of garbage disposal are: land 
fill areas are increasingly difficult to find, incineration is ex- 
pensive, wasteful, and adds pollutants to air. 


Composting Municipal Garbage in Israel, HSHUVAL. Com- 
post Science v 1 n 1 Spring 1960 p 21-5. Sanitary requirements 
for garbage disposal, integrated with agricultural need for 
organic fertilizer, has resulted in composting of municipal 
refuse in Tel Aviv and Haifa; practical mechanical equipment 
for handling and processing raw garbage recently developed ; 
mechanical high rate aerobic composting plant being designed 
for Tel Aviv; Dano bio-stabilizer plant to be built in Haifa. 


Composting Refuse at Sacramento, California, C.G. 
GOLUEKE. Compost Science v 1 n 3 Autumn 1960 p 12-15. 
Detailed report on Dano process plant in full-scale operation 
since 1956; process combines technical and economic feasibility 
with reliability and durability; employs both mechanical and 
bacterial reduction; compost is non-odorous, easily handled, 
and can hold over 100% of its weight in water. 


Composting Sewage Sludge with Municipal Refuse, A.G. 
DAVIES. Compost Science v 1 n 8 Autumn 1960 p 9-10. 
Report of experiments on de-watering sewage sludge eco- 
nomically to render it suitable for composting; indications are 
that well designed composting plant can process sludge. 


Composting Waste Sludge from Pharmaceutical] Manufac- 
turing, A.J.GABACCIA. Compost Science v 1 n 2 Summer 
1960 p 8-11. Study of methods of composting organic sludge 
originating from fermentation of antibiotics, pharmaceutical 
extracts, and sewage, undertaken by Lederle Laboratories at 
Pearl River, NY; method finally adopted is composting in 
open sanitary land-fill property using modified multi-stage 
procedure; end product sold for lawn-treatment and soil con- 
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Die Technik der Muellaufbereitung, R.BRAUN. Aufberei- 
tungs-Technik v 1 n 4 Apr 1960 p 153-63. Garbage processing 
methods; advantages of refuse incineration; heat produced 
can be sold to reduce operating costs; modern decomposition 
processes yield hygienically satisfactory product which may be 
used for improving soil; two different processes are feasible; 
natural decomposition of mechanically disintegrated or not 
disintegrated garbage in open-air dumps, and _ accelerated 
decomposition in closed fermentation cells. 


Equipment for Processing Organic Wastes. Compost Science 
v 1n 2, 3 Summer 1960 p 20-8, Autumn p 42-5. Report 
on machinery available for large-scale composting, and equip- 
ment for processing wastes for return to soil; brief deserip- 
tion and address of manufacturer given for grinders, shred- 
ders, composting units, and tractors; illustrations. 


How Cities Distribute Sludge as Soil Conditioner, J.OLDS. 
Compost Science v 1 n 3 Autumn 1960 p 26-30. Methods used 
by various cities to market and distribute sludge for soil con- 
ditioning, including distribution to other municipal depart- 
ments and local farmers, bulk sales to fertilizer manufac- 
turers, and sale at plant site; suggestions made to improve 
and expand marketing potentials include efficient processing, 
limiting marketing area, employing modern merchandising 
methods, and completely honest representation of product. 


Materials-Handling Methods for City Composting, H.B. 
GOTAAS. Compost Science v 1 n 1 Spring 1960 p 5-9. Refuse 
composting plants must be designed for needs of particular 
area; equipment requirements include: efficient collecting of 
refuse, maintaining flow of materials, maximum economic 
recovery of organic and inorganic materials, disposal of non- 
compostable material, adaptable to handle other wastes, con- 
trol fly breeding and odors, and provide economic loading and 
shipping of end product. 


Rate of Oxygen Consumption and Respiratory Quotients 
During Aerobic Decomposition of Synthetic Garbage, K.L. 
SCHULZE. Compost Science v 1 n 1 Spring 1960 p 36-40. 
Apparatus described which duplicates compost pile conditions 
and allows measurement of Os during decomposition cycle; 
rotating lucite cylinder equipped with air meter, temperature 
recorder, magnetic Oz analyzer, and COz meter; average de- 
composition time is 14 days, with 40% volatile matter oxi- 
dized; Oz consumption rates vary directly with temperature; 
temperature coefficient of oxidation reaction is Qio equals 1.9. 


Refuse Composting Plant at Norman, Oklahoma, P.H. 
McGAUHEY. Compost Science v 1 n 3 Autumn 1960 p 5-8. 
Description of Naturizer composting plant and its potential as 
solution to problems of municipal refuse disposal; all phases 
of operation—-receiving, sorting, and salvage, grinding and 
mixing, composting, and screening, bagging, and storage—take 
place in single steel structure. 


REFUSE INCINERATORS 
See also Air Pollution. 


Attitudes on Design of Flue-Fed Incinerators, M.STER- 
LING. Air Pollution Control Assn—J v 10 n 2 Apr 1960 p 
110-13, 174. In domestic field, use of flue-fed incinerators as 
acceptable disposal technique is controversial from air pollu- 
tion viewpoint; results of questionnaire submitted to 56 air 
pollution control agencies and 14 incinerator manufactures on 
preferred design of new flue-fed incinerators indicate many 
innovations are possible; considerable development work is 
necessary if such units are to enjoy future role as waste dis- 
posal devices in multiple story use. 


Calumet Incinerator—Chicago’s Second, Nation’s Largest, 
R.H.STELLWAGEN. Am City v 75 n 2 Feb 1960 p 96-8. 1200 
tpd plant contains six furnaces each rated at 200 tpd; build- 
ing is caisson supported as it was built on landfill area; de- 
seription of furnaces, combustion chamber, subsidence cham- 
ber, and flues; hydraulically operated inclined stokers agitate 
refuse as it burns; three radial brick chimneys, 250 ft high 
by 12 ft inside diameter, are of air cooled construction ; 
sprayer-header fly ash removing system; table shows observed 
low air pollution data; refuse has average 400 Btu’s/Ib. 


Controlling Flue-Fed Incinerator, R.J.MacKNIGHT, J.E. 
WILLIAMSON, J.J.SABLESKI, Jr, J.O.DEALY. Air Pollu- 
tion Control Assn—J v 10 n 2 Apr 1960 p 103-9, 125. Flue-fed 
incinerators contribute to air pollution by emission of large 
quantities of fly ash, combustible gases, oils, tars, and fats 
produced by low temperature combustion, smoke and other 
particulate matter; control devices are required to overcome 
problems of charging of refuse during burning period, of 
incomplete combustion and destructive distillation, and of 
excessive draft, as means of reducing contribution to air pol- 
lution; sketches of various control devices. 


Design and Operation of Big Incinerator Furnaces, J.H.D. 
BLANKE. Power Eng v 63 n 11 Nov 1959 p 96-7. Community 
solid waste incinerators are subjected to severe operating 
practice; waste ranging from low to high combustibility in 
one day, intermittent operation, admittance of too much excess 
air, and periodic shutdown results in heat shock and spalling 
of furnace refractory; recommendations for operation include 
changes in furnace design and refractory, use of auxiliary 
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burning equipment, and blending of refuse to avoid flash 
burning; complete water cooled enclosure seen as ultimate 
furnace design. 


Die Verfahren der Muellverbrennung unter besonderer 
Beruecksichtigung der deutschen Verhaeltnisse, W.PETERS. 
Aufbereitungs-Technik v 1 n 8 Aug 1960 p 329-39. Refuse 
incineration methods with special reference to Situation in 
Germany; historical review of garbage burning in Germany ; 
reconstruction of plants in Hamburg; project of burning 
installation for industrial garbages; project in Rhine-West- 
phalian industrial area is cited. 


Incinerator Solves Air Pollution Problem. Steel v 145 n 
6 Aug 10 1959 p 132. Batch loaded, afterburner type incinera- 
tor, fired with fuel oil, developed by Harris Foundry and 
Machine Co, Cordele, Ga; complete combustion at high temper- 
atures enables disposal of combustible materials in automobiles 
without usual smoke consisting of unburned particles, dust, 
ash and fumes; processes four automobiles an hour; has been 
approved by several large cities. 


Modern Look at Refuse Incineration, L.W.Van KLEECK. 
Pub Works v 90 n 9 Sept 1959 p 123-5, 184-6, 188. Present 
trends in design and operation; former 65% garbage and 
35% rubbish by weight changed to only 20% garbage in total 
weight; effects of change on incinerator design; storage, 
handling and charging of refuse, ignition chambers, ash han- 
dling, and improvements in safety and operation practices ; 
facilities of Chicago, Ill, Philadelphia, Pa, Baltimore, Md, and 
Hempstead, NY plants. 


Modifications to Reduce Emissions From Flue-Fed Incinera- 
tor, E.R.KAISER, J.HALITSKY, M.B.JACOBS, L.C.McCABE. 
Air Pollution Control Assn—J v 10 n 3 June 1960 p 183-97, 
207, 251. Program of 38 tests conducted on flue-fed single 
chamber refuse incinerators in three 16-story apartment build- 
ings to determine amount of atmospheric pollution, and effec- 
tiveness of several appliances in reducing emission of con- 
taminants; various methods and devices described which were 
found effective; factors to be considered in evaluating devices 
for application to existing incinerators are given. 


Municipal Incinerator Selection, H.G.MEISSNER. Pub 
Works v 90 n 11 Nov 1959 p 99-105. Pros and cons of various 
designs; determination of average amount of refuse to be 
burned, as well as its general characteristics, and variations 
from day to day and by seasons; aspects of refuse handling, 
use of cranes, refuse sorting, and selection of furnaces; com- 
bustion calculations considering Btu value of refuse; batch 
feed and continuous flow hopper head furnaces are compared; 
selection of combustion control equipment. 


New Way to Scrub Incinerator Gases, S.SMITH. Air Eng v 
2 n 5 May 1960 p 40-2. New gas scrubber helps commercial 
and industrial incinerators meet clean air quality standards 
required by current legislation; design and construction de- 
tails, and description of operation and performance. 


Stokers for Incinerators—New Trends to Traveling Grates, 
J.H.D.BLANKE. Power Eng yv 64 n 2 Feb 1960 p 82-3. Instal- 
lation consists essentially of drying stoker inclined 25° which 
drops refuse 2% ft to horizontal burning stoker; each stoker 
is chain driven by electric motor; stoker speed is controlled 
manually, and burning stoker is travelled at higher speed to 
obtain thinner layer of refuse; City of New York has in- 
stalled first large scale traveling grate stoker in incinerator; 


rocking arm cone stoker, and rotating arm tuyere stoker are 
described. 


Gas. Installation of Small Gas-Fired Incinerators, D.R.WILLS, 
G.T.BLENCH. Instn Heating & Vent Engrs—J v 28 Sept 
1960 p 189-96. Flue length, down draft diverters and treated 
flue pipe as well as design data for mechanical extraction are 
examined relative to adequate ventilation for incinerators dis- 
posing of domestic refuse and commercial and sanitary wastes 
for apartment houses and office buildings; method for calcu- 
lating fan requirements; control equipment. 


Waste Heat Utilization. Big Waste Burning Plants are Source 
of Heat and Power, J.H.D.BLANKE. Power Eng v 63 n 
Sept 1959 p 96-9. Review of solid waste incineration practices 
in American communities as source of heat for steam genera- 
tion, used for building heating and production of electric 
power; various installations and their auxiliary equipment 


discussed from point of view of design and application; dia- 
grams and sketches, 


REGENERATORS. See Glass Furnaces—Regenerators; Heat 


Exchangers; Open Hearth Furnaces—Waste Heat Utilization ; 
Petroleum Refining. 


REGIONAL PLANNING. See City Planning. 


REGULATORS. See Automatic Control; Electric Control ; 


vat gel Motors—Control; Servomechanisms; Voltage Regula- 
ors. 


REINFORCED CONCRETE. See Concrete Construction ; Con- 
crete Products; Concrete Reinforcement. 
REINFORCED PLASTICS. See Plastics—Reinforced. 


REINFORCING STEEL. See Concrete Reinforcement. 


] RELATIVITY 


See also Gravitation; Masers. 


Class of Transformations in Special Relativity, J.CRAM- 
PIN, W.H.McCREA, D.MeNALLY. Roy Soc—Proc v 252 n 
1269 Sept 8 1959 p 156-76. Existence and properties of Born 
and Biem transformation discussed; example proposed by 
them in which B’s world line in A’s coordinate system 1s part 
of hyperbola meeting A’s world line in two events; trans- 
formation in example is expressed in terms of elliptic in- 
tegrals; properties of case of uniformly accelerated motion 
in relativity, which is particular case of example, is discussed 
and illustrated by diagrams. 


Clock Problem (Clock Paradox) in Relativity: Theories, 
Both Pro and re scr in Literature, M.BENTON, Com- 
piler, US Naval Research Laboratory—Tech Information Div 
—Bibliography n 15, Washington, DC, May 1959 48 p. 241 
annotated references; some experimenters maintain — that 
space travel will lengthan human life; theory originally 
promulgated by Einstein in 1905, holds that precise clock 
will run more slowly at extreme altititudes than earthbound 
one because of differences in gravitational fields ; possibilities 
of space flight, and atomic clocks, may be utilized to check 
theory. 


Gravitational Radiation, A.-PERES. Nuovo Cimento v 15 n 
8 Feb 1 1960 p 351-69. Method is established to solve Einstein 
equations for system of freely gravitating pole particles; it is 
found that fifth order correction to acceleration involves non- 
conservative term; energy is lost, by gravitational radiation, 
in amount exactly equal to that predicted by linearized theory. 

On Quasi-Statie Approximation in General Relativity, R.P. 
KERR. Nuovo Cimento v 16 n 1 Apr 1 1960 p 26-60. Three 
main methods used for solving quasi-static field equations are 
discussed; there are seven physical equations of motion for 
each particle; these correspond to classical equations of 
energy, motion and angular momentum; quasi-static field 
equations may be integrated without expanding any particle 
parameters, and without introducing stress-energy tensor. 


On Solutions of Clock Paradox, G.D.SCOTT. Am J Physics 
v 27 n 8 Nov 1959 p 580-4. Nature of paradox is discussed 
and following solutions are referred to: length contraction, 
Doppler effects, and world lines in chronogeometry; special 
theory of relativity gives complete explanation of problem 
and it is shown how use of general theory provides additional 
solution with no physically new aspects; clock problem vari- 
ations are given to clarify asymmetry which exists between 
two clocks. 


Relativistic Observations and Clock Problems, J.TERRELL. 
Nuovo Cimento v 16 n 3 May 1 1960 p 457-68. It is pointed 
out that accelerated observer will see striking effects due to 
relativistic aberration which will not been seen by other 
observer, but that neither observer will be able to see or 
photograph Lorentz contraction; only special theory of rela- 
tivity is necessary in these calculations, since no genuine 
gravitational fields, produced by massive bodies, are involved. 

Relativistic Particle with Internal Rotational Structure, 
T.TAKABAYASI. Nuovo Cimento v 13 n 3 Aug 1 1959 p 
532-54. General kinematic and dynamic aspects of any co- 
variant theory of particle possessing internal angular velocity 
together with internal angular momentum; theory of particle 
rotator is constructed by postulating precise form for equa- 
tion of motion; it is expected that unified model of elementary 


particles may be obtained by quantization starting from this 
generalized classical model. 


Relativity and Quantum Theory, B.KURSUNOGLU. Nuovo 
Cimento v 15 n 5 Mar 1 1960 p 729-56. It is shown that Ein- 
stein’s generalized theory of gravitation contains integral and 
half integral spin fields; constant of dimension of length plays 


bee role in distinguishing between Boson and Fermion type 
elds. 


Spherical Gravitational Waves, J.BOARDMAN, P.G.BERG- 
MANN. Phys Rev v 115 n 5 Sept 1 1959 p 1318-24. Field equa- 
tions of general theory of relativity are solved in linear 
approximation for all cases of sperical waves with quadruple 
symmetry; as check of method, same approximation is ap- 


plied to cylindrical gravitational radiation, for which exact 
solution is known. 


Zur Deutung der Zeitphaenomene in der relativistischen 
Mechanik, J.HIMPAN. VDI Zeit v 102 n 5 Feb 11 1960 p 
153-7. Interpretation of time phenomena in relativistic me- 
chanics ; question of absolute space Lorentz transformation 
and its consequences ; practical examples: observation of light 
signal; eigen life and eigen space of cosmic particles ; space 
eiethe can man cross entire universe during normal life 
Span 

RELAY SYSTEMS. See Automatic Control; 
tems; Television Relay Systems. 


RELAYS. See Electric Relays; Telephone Relays. 
RELIABILITY 


See also Aircraft, Military—Reliability; Automatie Con- 
trol ; Automobiles—Reliability ; Computers——Reliability : lens 
tric Equipment—Reliability ; Electron Tubes—Reliability ; Fits 


Radio Relay Sys- 
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and Tolerances ; Materials Testing—Nondestructive; Memory 
Devices; Quality Control; Radio Equipment—Reliability ; 
Rockets and Missiles—Reliability ; Statistical Methods; Tran- 
sistors—Reliability. 

Human Factors in Attainment of Reliability, R.S.LIN- 
COLN. IRE—Trans on Reliability & Quality Control v RQC-9 
Apr 1960 p 97-103. Types of human errors made in operating 
equipment include errors of memory, attention, identification, 
and interpretation; design modifications can curtail opportu- 
nities for these man-machine errors. 


Mathematical Aspects of Reliability Problem, R.F.DRE- 
NICK. Soc Indus & Applied Mathematics—J v 8 n 1 Mar 1960 
p 125-49. Reliability is defined in terms of mean gain ex- 
pected of piece of equipment; definition reduces to more 
special ones which have been used; problems of gradual 
deterioration, preventive maintenance, and reliability improve- 
ment by duplication of devices. 


Mathematical Models for System Reliability, R.E.BARLOW, 
L.C.HUNTER. Sylvania Technologist vy 138 n 1, 2 Jan 1960 
p 16-31, Apr p 55-65. Method for determining reliability of 
large, complex systems. Jan: Mathematical model- evaluation 
of reliability and efficiency of one-and two-unit systems with 
repair. Apr: Applications of reliability analysis of redundant 
circuits; optimum times to perform preventive maintenance 
in model discussed; optimal checking procedures for class of 
failure distributions; pertinence to electronic systems, etc. 


Mathematical Research on Reliability Prediction. Automatic 
Control v 12 n 2 Feb 1960 p 25-6. Discussion, particularly 
from point of view of instrument and control system de- 
signers, of method developed by National Bureau of Stand- 
ards for mathematical determination of causal and statistical 
interdependence of subsystems in complex system. 


Measures of Dependability, J.E.SHOSFORD. Operations Re- 
search v 8 n 1 Jan-Feb 1960 p 53-64. Definition of depend- 
ability as probability that system will be able to operate 
when needed; distinction is made between pointwise avail- 
ability (probability that system will be operable at specified 
instant of time), reliability (probability that system will 
not fail during given interval of time) and interval avail- 
ability (expected fraction of given interval of time system 
will be operable); equation to determine probability that 
system, which repeats series of different intervals in identical 
form, is operable at start of interval. 


‘Monte Carlo’ Approach to Evaluate Multimoded System 
Reliability, K.M.CURTIN. Operations Research v 7 n 6 Nov- 
Dec 1959 p 721-7. Mathematical model of multimoded system, 
in which all or selected numbers of system components can 
be switched into modes which give varying degrees of task 
performance; Monte Carlo technique to predict and evaluate 
reliability of such system. 

Optimum Preventive Maintenance Policies, R.BARLOW, L. 
HUNTER. Operations Research v 8 n 1 Jan-Feb 1960 p 90-100. 
Two types of preventive maintenance policies; policy is de- 
fined to be optimum if it maximizes ‘limiting efficiency’, i.e. 
fractional amount of up-time over long intervals; optimum 
policies are determined, in each case, as unique solutions of 
certain integral equations depending on failure distribution ; it 
is shown that both solutions are also minimum cost solutions 
when proper identifications are made. 

Predicting Reliability, M.I.KAUFMANN, R.A.KAUFMANN. 
Machine Design v 32 n 17 Aug 18 1960 p 178-84. State of art 
of predicting reliability; current techniques reviewed; outline 
of new concept called relative utility evaluation that is still 
speculative but is supported by results of studies in some 
fairly substantial and complex projects; results of study of 
12 subsystems of ground-to-air guided missile system. 


Production and Field Reliability. Am Soe Quality Control 
—Electronics Div, Feb 1959, 305 p, $3.50. Objective of hand- 
book, consisting of 15 papers by various authors, is to provide 
reader with insight into breadth and scope of reliability, 
fundamental concepts involved, and to induce him to apply 
these concepts in his professional activities; book consists of 
three parts: principles and theory; production reliability ; 
field reliability. 

Reliability in Systems Design, M.L.MILLER. Elec Mfg v 
66 n 1 July 1960 p 107-11. Step-by-step procedure applied to 
example which provides working, practical application of 
theory of reliability for design of simple system. 


Reliability of System with Replacement of Damaged Ele- 
ments, B.R.LEVIN. Telecommunications n 12 1958 p 1253-65. 
(English translation of Elektrosvyaz). Analysis of distribution 
function of intervals between successive installations of ele- 
ment, probability of particular number of installations in 
given time interval, and mean number of installations of spare 
elements. 


System Reliability as Function of System Age: Effects of 
Intermittent Component Usage and Periodic Maintenance, 
B.J.FLEHINGER. Operations Research v 8 n 1 Jan-Feb 1960 
p 30-44. Analysis of reliability of complex systems in which 
components are used intermittently and which are maintained 
in operating condition by component replacement ; mathemati- 


RELIABILITY—Continued 


cal expression of idea that failed component causes system 
failure only when it is called into use; system reliability and 
expected time to system failure as functions of system age 
for two different maintenance policies. 


Tolerance Limits Based on Life Test Data Taken From 
Exponential Distribution, B-EPSTEIN. Indus Quality Control 
v 17 n 2 Aug 1960 p 10-11. Statistical methods applicable 
where underlying distribution of life is given by probability 
distribution function, and tests are carried out until pre- 
assigned number of failures occur; examples showing how 
to attain prescribed percentage of confidence that given per- 
cent of items survive “tau”? hours; tabular data; pertinence 
to missile evaluation. 

Unified Physical Design For System Reliability, D.K. 
RICHARDSON. Elec Mfg v 65 n 3 Mar 1960 p 148-9, 174. 
Example of interceptor weapon control system to show how, 
with growing complexity in component-subsystem-system se- 
quence, reliability of equipment is becoming increasingly 
dependent upon attention to physical design aspects in early 
phases of development; primary planning and analysis for 
complex systems must be beyond considerations of mere func- 
tional feasibility and circuit design; equipment physical form 
must be given specific and unified attention from start to 
finish in new system development. 


REMOTE CONTROL. See Direction Finding Systems; Electric 
Control—Remote; Telemetering. 


RENIERITE. See Germanium. 

REPAIR SHOPS. See Motor Buses—Maintenance and Repair. 

REPEATER STATIONS. See Radio Relay Systems. 

REPORT WRITING. See Engineering Writing. 

BESET See Engineering Research; Research Labora- 
ories, 

RESEARCH LABORATORIES 


See also Chemical Laboratories; Electrical Engineering— 
Research; Engineering Research; Environmental Chambers; 
Fire Protection; Hydraulic Laboratories; Iron and Steel Re- 
search; Materials Testing Laboratories; Mining Engineering 
—Research; Nuclear Energy—Research; Nuclear Reactors— 
Research; Petroleum Research; Ship Models—Tanks ; Sound— 
Laboratories; Wind Tunnels. 

Laboratoire spherique—du Centre de la Recherche Scientifi- 
que a Toulouse, C.MONTAGNE. Institut Technique du Bati- 
ment et des Travaux Publics—Annales v 113 n 147-148 Mar- 
Apr 1960 p 287-311. Spherical laboratory of Center of Scien- 
tific Research at Toulouse; laboratory is of spherical shape 
and houses 1,500,000 v electron accelerator for electron micro- 
scope; shell is 26 m in diam with 107 mm wall thickness; 
120 ton shell structure rests on ring shaped beam supported 
on reinforced concrete buttresses. 


New Mobile Laboratory to Make Major Contribution to 
Automotive Research. Inco v 27 n 7 Oct 1959 p 19-21. Spe- 
cially designed vehicle, gift from International Nickel to Uni- 
versity of Michigan, will handle research projects such as 
exhaust gas analysis with respect to smog producing tenden- 
cies, air conditioning of rapidly moving vehicles, corrosion in 
automotive structures, stress and vibration during road opera- 
tion, etc; instrumentation; fabrication of laboratory which 
is re-styled GM coach; practically entire vehicle is sheathed 
in 18-8 stainless. 

What is Role of Government Laboratory ?—Questionnaire 
Study in One Government Laboratory, E.WALTON. IRE— 
Trans on Eng Memt v EM-7 n 8 Sept 1960 p 114-17. Scientists 
and engineers in large government laboratory were inter- 
viewed about role of government laboratory in total American 
defense structure; six categories of answers were obtained, 
indicating range of roles which are not mutually exclusive. 


Work of National Engineering Laboratory. Machy (Lond) 
v 97 n 2486 July 6 1960 p 61-7. Some current developments in 
machine tool and allied fields displayed during “‘Open Days” 
held in June 1960 at East Kilbride; research projects of par- 
ticular interest described cover investigations in field of ma- 
chine tools, development of hydrostatic power transmissions, 
and cold extrusion of steel. 


Air Conditioning. See Air Conditioning—Laboratories. 
Equipment. See Furnaces, Laboratory. 


Europe. European Research on Cement and Concrete, I.LYSE. 
Portland Cement Assn—Research & Development Laboratories 
—J v 1n 3 Sept 1959 p 4-18. Summary of research activi- 
ties of 14 West European countries given in tabular form; 
most important investigations in progress in each one of 14 
countries. 


France. Compte rendu des recherches des Laboratoires du 
Batiment et des Travaux Publices effectuées en 1958, R. 
L’HERMITE. Institut Technique du Batiment et des Travaux 
Publics— Annales v 12 n 139-140 July-Aug 1959 p 1737-77. 
Report on research conducted by laboratories of institute of 
“Batiment et des Travaux Publics” in 1958; studies on 
cement, concrete, reinforeed concrete, masonry, soil mechan- 
ics, painting, bituminous materials, steel construction, roofing, 
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plumbing, thermal problems, heating, acoustics-vibrations, and 
basic research. 


Great Britain. Research on Engine Lubricants. Automobile 
Engr v 50 n 9 Sept 1960 p 368-74. Layout of Shell Research 
engine lubricants laboratory at Thornton, England, which is 
concerned with oil products covering all applications of fuels, 
lubricants and bitumen; tests in power units play vital part 
in work; all deep beds in laboratory are of sprung type, in 
which there is no direct contact with surrounding floor; 14 of 
beds are of one design and remaining two of larger pattern; 
water, air and electricity services and ventilation of engine 
test bays. 

Survey of Recent Work at Building Research Station. Civ 
Eng (Lond) v 55 n 649 Aug 1960 p 1039-41. Paper is short 
outline of recent investigations; reference is made to 23 
articles relating to Station work published in 1959 and two 
in Nov 1958, with brief description of each. 


Heating. See Heating—Laboratories. 


Japan. Research on Port Development and Harbour Works in 
Japan, H.OTAO. Dock & Harbour Authority v 40 n 468 Oct 
1959 p 159-65. Facilities and work of Transportation Technical 
Research Inst, which was started in 1949; Hydraulics Engi- 
neering Division includes laboratories for coastal, estuary and 
breakwater research; soil surveys, seismology and earth pres- 
sure research come under Soil Mechanics Division; structural 
and material research laboratories form Construction Works 
Division; research on dredges, cargo handling, instruments, 
ete, is planned. 

Power Supply. Twin Primary-Selective Secondary System. Elec 
Construction & Maintenance v 59 n 4 Apr 1960 p 108-10. Dis- 
tribution system of Johns Hopkins Basie Science Building, 
Baltimore, Md, featuring unique, easy to install bus duct 
system which distributes power throughout building; continu- 
ous power supply, necessary for long-term uninterruptable 
experiments is assured through use of special double-ended 
substations which provide for transfer of load to alternate 
source of power if first source is lost, 


Radioactive. See Chemical Laboratories—Radioactive. 
Ventilation. See Ventilation—Laboratories. 


RESERVATION SYSTEMS. See Air Transportation—Reserva- 
tion Systems; Railroads—Reservation Systems. 


RESERVOIRS 


See also Dams, Earth; Evaporation; Flood Control; Flow 
of Water—Underground; Geology—Engineering; Hydroelec- 
tric Power Plants; River Basin Projects; Water Works; Wa- 
tersheds. 


Ausgleichbecken, G.SCHNITTER. Schweiz Bauzeitung v 77 
n 44 Oct 29 1959 p 721-8. Equalizing storage reservoirs; paper 
considers small reservoirs up to 100,000 cu m capacity for 
natural gravitation and also for pumped storage to be used 
for peak load electric power; general requirements of proper 
reservoir and dam _ construction; several small European 
storage reservoirs are illustrated. 


Dam Storage Estimation, B.W.GOULD. Australian Civ Eng 
& Construction v 1 n 1 Oct 3 1959 p 42-5. Method uses mass 
eurves, behavior diagrams and drought trend curves; re- 
quirements for satisfactory estimation are: (a) it should per- 
mit caleulation of sampling errors, (b) must allow for prac- 
tical boundary conditions imposed by finite reservoir, (c) 
method should be capable of being reduced to charts and 
tables, and (d) estimate should incorporate sufficient data by 
correlation methods. 


Das Ausgleichbecken Vissoie der Kraftwerke Gougra AG. 
Projektierung und Bavausfuehrung, W.LEPORI. Schweiz 
Bauzeitung v 78 n 15 Apr 14 1960 p 248-8. Vissoie equalizing 
reservoir of Gougra power plant—design and construction; 
reservoir is buffer for tandem plants of Vissoi and Chippis; 
56,000 cu m reservoir is constructed within earth embank- 
ments and is concrete lined; closing and opening of reservoir 
gates is effected by remote control from Chippis plant. 


Effect of Sudden Water Release on Reservoir Free Outflow 
Hydrograph, V.M.YEVDJEVICH. US Bur Standards—J Re- 
search—Mathematies & Mathematical Physics vy 63B n 2 Oct- 
Dec 1959 p 117-29. Investigation of influence of steep negative 
wave and flow resistance on shape of free outflow hydrograph; 
procedures given for computation of wave celerities and new 
water velocities along reservoir, for computation of wave- 
front heights and maximum outflow discharges and for de- 
termination of fictitious and total inflow hydrograph; pro- 
cedure for determination of reservoir free outflow hydrograph 
in approximate form is derived. 


Concrete. See also Water Tanks and Towers—Concrete. 


Concrete Reservoir Requires Vaulted Floor, Construction 
Methods & Equipment v 42 n 6 June 1960 p 84-7. Construction 
of Hillerest Reservoir in Denver; use of barrel-arch floor 
to overcome unstable soil conditions, and use of prebuilt 


traveling forms to build flat slab roof; floor structure has to 
support 20 ft of water; floor arches rest on 17 to 30 ft deep 
drilled footing caissons; reservoir consists of two 190 by 
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553 ft basins; flat slab roof is carried by 18 in. diam 
reinforced concrete columns. 

Sealing of Joints in Concrete-Paved Reservoirs, H.W. 
TYLER. AWWA—J v 52 n 7 July 1960 p 930-2. Comparison 
between hot-poured rubber-asphalt mixture and cold-applied 
polysulphide rubber compound for joint-sealing ; unlike rubber- 
asphalt material, polysulphide rubber compound will not flow 
under water pressure and has been used, in some instances, 
without protective waterstop; polysulphide rubber compound 
costs several times more per gal than rubber-asphalt com- 
pound, but when cost of labor is added, net cost per linear 
ft of joint will not differ greatly. 

Thin-Shell Floor and Flat Slab Roof Feature Unique Design 
for Denver Reservoir, E.V.KONKEL. Western Construction v 
35 n 4 Apr 1960 p 53-4. After completion of excavation for 
reservoir, exposed shale soil started to swell upon wetting; 
to make structure independent from swelling material, con- 
tinuous barrel shells with 20 ft chords supported on drilled 
caissons at 5 ft centers were employed; each of these floor 
systems is built clear of soil surface; reservoir will consist of 
2 basins 199 by 500 ft each. 


Evaporation. Cutting Evaporation Losses on Reservoirs. Min J 


v 255 n 6526 Sept 16 1960 p 808-9. Fundamental principles 
relevant to successful use of monomolecular films for reduc- 
ing evaporation; techniques using cetyl alcohol and blends; 
study of efficiency of various solvents for application of 
producing film, shows that in terms of efficiency availability 
and cost, kerosene is cheapest and best. 


Effect of Disinfecting Agents on Evaporation Reduction 
with Hexadecanol, S.L.CHANG, G.WALTON, R.L.WOOD- 
WARD, B.B.BERGER. AWWA—ZJ v 51 n 11 Nov 1959 p 1521- 
32. Test results show that presence of hexadecanol promotes 
growth of certain bacteria, and that growth of these organisms 
is accompanied by destruction of monomolecular film and 
interference with its repair; hexadecanol should be combined 
with bactericidal agents; proper formulation should have 
no significant toxicity to humans, not reduce film pressure, 
resist biological attack, and resist photochemical breakdown. 


Monolayer Formation from. Hexadecanol Crystals—l, A. 
ROYLANCE, T.G.JONES. J Applied Chem v 9 pt 12 Dec 
1959 p 621-8. Films of hexadecanol cause considerable reduc- 
tion in rate of evaporation of water from dams and reservoirs ; 
experiments were carried out with Langmuir/Adam _ film 
balance fitted with fused silica trough; film generation takes 
place from properly formed crystal lattice and not from any 
particular centers. 


Physical, Chemical, and Biologic Effects of Hexadecanol 
on Lake Hefner, 1958, J.K.G.SILVEY. AWWA—J v 52 n 6 
June 1960 p 791-802. Five stations were established on Lake 
Hefner, Okla to study effects of hexadecanol evaporation re- 
tardant; most of lake surface was covered by hexadecanol 
film during three week test period; results concerning effects 
on physicochemical characteristics, on plankton, and on 
bacteria; role of residual hexadecanol. 


Inlets. Two-Stage Reservoir Inlets, M.M.CULP. Agric Eng 


v 41 n 8 Aug 1960 p 506-7. Principal uses and advantages of 
two-stage inlets in reservoir design; structures can be de- 
signed to regulate upstream floods; they are used in design 
of retarding dams to stabilize unstable and eroding channels; 
they permit safe use of covered inlet with associated trash 
guard layout, to form most effective antivortex device for 
drop-inlet spillways. 


Katanga. Etude du comportement des retenues destinees a la 


production de l’energie hydroelectrique dans les regions tropi- 
cales, P.C.Van CAUWENBERGHE. Houille Blanche v 15 n 1 
Jan-Feb 1960 p 56-70. Hydroelectric reservoir waters in tropical 
regions; study of two lake-reservoirs in Katanga-Superior ; 
determination of various factors affecting reservoir flow 
balance under tropical conditions; flow balance equation; 
reduction of reservoir efficiency by floating masses of vegeta- 
tion and compacted islands of vegetation and by silting; 
measures to curb vegetation. 


Lining. Asphalt-Dichtungsbelaege fuer Ausgleichbecken, W.O. 


RUEGG. Schweiz Bauzeitung v 78 n 21 May 26 1960 p 342-5. 
Asphaltic sealing lining of equalizing reservoirs; properties 
of bituminous mixtures; required qualities for lining; discus- 
sion of proper slopes of reservoir walls; selection of number 
and thickness of lining layers conforming to hydraulic pres- 
sure; construction methods and equipment. 


Vinyl _Film Liner for Earth-Fill Reservoirs, J.R.ANDER- 
SON. Civ Eng (NY) v 30 n 6 June 1960 p 42-3. Studies 
conducted by universities and by US Agricultural Research 
Service have shown that buried plastic film linings can meet 
general requirements for linings better than other materials ; 
placing of film like plastic material on smooth sandy base; 
overlapping connections and sealing; 6 in. layer of fine 
material consisting of sand with clay binder was placed on 
liner; additional 6 in. layer of cobbles was spread on side 
slopes; cost of liner in place was $0.475/sq yd. 


Sedimentation. L’alluvionnement des bassins de compensation, 


H.DUFOUR. Bul Technique de la Suisse Romande v 86 n 14 
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July 2 1960 p 253-8. Siltation of equalizing reservoirs ; ap- 
proximate quantities and granulation of silt reaching reser- 
voirs; observed siltation and desanding measures used in 


reservoirs of power plants of Vernayaz, lower Liro, Cardano, 
and Trinsermuehle. 


Sedimentation in Reservoirs in Southeast, J.E.JENKINS 
C.E.MOAK, D.A.OKUN. ASCE—Proe v 86 (J Sanitary Eng 
Div) n SA4 July 1960 pt 1 paper 2557 p 55-70. Recent 
reservoir sediment data have been analyzed to evaluate factors 
that can be used to predict sedimentation; most significant 
result of study is that in southeast, annual volume of sedi- 
ment is directly proportional to drainage area, averaging 
0.44 acre-ft/sq mi. 


Silting of Reservoirs, D.V.JOGLEKAR. Instn Engrs (India) 
—J v 40 n 8 pt 1 Apr 1960 p 505-34. Factors affecting rate 
of silting of reservoirs; quality, quantity and concentration 
of sediment brought down by rivers; estimation of useful life 
of reservoirs in United States and India; effect of trap effi- 
ciency on rate of silting; estimated life of Hirakud, Bhakra 
and CVC reservoirs. 


Trap Efficiency of Reservoirs, Debris Basins, and Debris 
Dams, C.M.MOORE, W.J.WOOD, G.W.RENFRO. ASCE—Proe 
v 86 (J Hydraulics Div) n HY2 pt 1 Feb 1960 Paper n 2374 
p 69-87. Summary of available information pertaining to trap 
efficiency. 

Spillways. See Spillways. 


Switzerland. Stabilitaet der Ufer des Stausees Sufers, N. 
SCHNITTER. Schweiz Bauzeitung v 77 n 41 Oct 8 1959 p 
675-9. Stability of banks of Sufers lake-reservoir; preliminary 
study of effects of raising of water level on steep banks; 
description of test borings, field and model experiments, and 
calculations ; tests with water infiltration and observation of 
sinking speed of water; results are shown in diagrams; 
graphical method of stability analysis. 

Yield. See Watersheds. 

RESIDENCES. See Apartment Houses; Buildings; Houses. 

RESIDUAL FUELS. See Oil Fuel. 

RESIN 


See also Adhesives; Foundry Practice—Patternmaking; Ion 
Exchangers; Paint; Paper Manufacture—Coating; Paper 
Manufacture—Nonfibrous Materials; Petroleum Products— 
Chemicals; Plasticizers; Plastics; Polymerization; Polymers; 
Radio Equipment—Embedded; Rubber, Synthetic; Rubber 
Compounds and Compounding; Silicones; Textile Finishing. 


Development and Characteristics of Reinforced Furane Resin 
Systems Used in Chemical Industry, J.DELMONTE. Corrosion 
v 16 n 4 Apr 1960 p 26, 28. Derivation of furane resins; 
physical properties of cured resins; chemical industry applica- 
tions indicated. 

Synthetic. See Plastics. 

RESISTANCE WELDING. See Welding, Electric Resistance. 
RESISTORS. See Electric Resistors; Radio Resistors. 
RESONATORS. See Radio Resonators. 

RESPIRATORS 


See also Accident Prevention—Protective Clothing; Chemi- 
cals—Safe Handling. 


Advances in Field of Resuscitation, L.H.LAMBERT. Fire 
Eng v 113 n 6 June 1960 p 486-7, 527-8. Various methods 
and equipment for use in first aid; included are electronic 
device, hand-squeeze type, mouth-to-mask to mouth-to-tube 
types and versatile light weight units. 


What You Should Know About Respirators, H.H.FAW- 
CETT. Air Eng v 2 nl, 3, 5, 7, 9 Jan 1960 p 42-4, Mar p 
39-40, 57, May p 33, July p 46-7, Sept p 45-7. Jan: Respirators 
for protection against hard to control dusts, gases and 
vapors, and against failure of plant ventilation system which 
could cause exposure to lethal concentrations, are evaluated 
for different industrial applications. Mar: Gas and vapor 
contaminants of air are classified according to their physio- 
logical effects as toxic, pneumoconiosis producing, or nuisance. 
May: Data on available air supplied respirators. July: Self- 
supplied respirators, and their applications. Sept: Smaller 
self-contained breathing apparatus is discussed; maintenance, 
training, and general medical precautions, in use of all types 
of respirators are outlined. 


RESUSCITATION. See Electric Accidents; First Aid; Respira- 
tors. 


RETAINING WALLS 
See also Piles. 


Nomograms for Calculation of Active Pressure and Passive 
Resistance of Cohesionless Soils, J.RYGOL. Structural Engr 
vy 37 n 9 Sept 1959 p 257-64. Nomograms, graphs, numerical 
tabulations, and equations are presented; factors considered 
are active pressure and passive resistance of soil, vertical 
height of wall, surcharge load per unit area, unit weight of 
soil, horizontal and vertical components of pressures, angles 
of friction, angle of surcharge, wall roughness, and materials 
of soils; solution of five examples, 


RETORTS. See Oil Shale—Refining. 

REVERBERATION CHAMBERS. See Sound—Laboratories. 
REVERSED REFRIGERATION. See Heat Pump Systems. 
RHENIUM ‘ 


See also Aircraft Materials—Heat Resisting; Columbium 
Rhenium Alloys; Geochemistry—Rhenium; Metals and Alloys; 
Metals and Alloys—Refractory; Superconductivity ; Tantalum 
Rhenium Alloys; Thermocouples; Tungsten and Alloys. 


Deformation Mechanisms and Work Hardening in Rhenium, 
A.T.CHURCHMAN. Met Soc of AIME—Trans v 218 n 2 Apr 
1960 p 262-7. Deformation modes of rhenium have been 
identified as those typical of hexagonal metals, Ti, Zr and Be 
whose c/a ratios, in common with rhenium, are less than 
ideal for close packing; high rate of work hardening is 
associated with barriers formed by intersecting prismatic slip 
dislocations rather than impurities. 


Recovery of Rhenium and Analysis of its Alloys, A.A. 
WOOLF. J of Less-Common Metals v 1 n 6 Dee 1959 p 
420-3. Description of quantitative recovery of rhenium from 
analytical or other residues by conversion to ammonium 
perrhenate on ion exchange columns, followed by hydrogen 
reduction or thermal decomposition of ammonium hexaiodo- 
rhenate; simple static oxidation method used to analyze num- 
ber of binary and ternary alloys. 


Work-Hardening and Ductility of Rhenium and Their Rela- 
tion to Behaviours of Other Metals Having Hexagonal Struc- 
ture, R.A.JEFFERY, E.SMITH. Nature (Lond) v 187 n 4731 
July 2 1960 p 52-3. Extension of study of mechanical proper- 
ties of rhenium to single crystals is reported; behavior of 
rhenium is then compared with other metals having hexagonal 
structure. 


RHEOLOGY 


See also Elasticity; Friction; Joints; Paper Manufacture— 
Coating ; Plaster; Plasticity ; Polymers—Viscosity ; Pulp Manu- 
facture; Rayon; Soils—Mechanics; Stresses. 

Comparison of Flow Lines in Various Types of Rheological 
Bodies, S:;CHANDRA DAS. Can J Physics v 38 n 1 Jan 1960 
p 32-7. Attempt to investigate nature of flow in Bingham 
bodies compressed by parallel rigid approaching plates; yield 
condition similar to that valid in plastic flow assumed; flow 
lines drawn and found to be similar to those for plastic and 
viscous materials. 


Interpretation of Rheological Data for Engineering Use, 
G.W.GOVIER. Eng J v 43 n 3 Mar 1960 p 79-84. Application 
of flow of complex mixtures such as solid-liquid suspensions, 
high pour point crude oil, and other non-Newtonian materials 
require consideration of elements of rheology and interpreta- 
tion of laboratory measurements of consistency; basic rheo- 
logical classifications; versatile rotational viscometer and its 
calibration and use are described; method of data-interpreta- 
tion for engineering use. 

Some Aspects of Rheology of Milk Gel, C.S.LANDAU. Brit 
J Applied Physics vy 10 n 11 Nov 1959 p 476-81. Observations 
of flow of milk gel analyzed and shown to be in general agree- 
ment with Graham’s theory of deformation; individual creep 
curves satisfactorily described by sum of powers of time t1/3, 
tl and t?; effect of stress on creep of gels of various ages 
can be described by sum of power terms with simple expo- 
nents; at small values of time, strain recovered after removal 
of stress is proportional] to one-third power of time; general 
agreement between predicted hysteresis loops and_ those 
observed. 

Yield Point Depends on Rate of Strain—Its Theory, Y. 
NAKAGAWA. Japan Soc Mech Engrs—Bul v 2 n 8 Nov 
1959 p 501-3. To explain phenomenon, new theory is presented 
and expressed by model consisting of two springs, two 
dashpots and one friction block; relation among stress, strain 
and rate of strain is given by specified equations; examples 
illustrate calculational procedures. 


RHODIUM. See Metals, Rare and Minor; Molybdenum Rhodium 
Alloys; Platinum Metals; Precious Metals. 
RHOMBIC ANTENNAS. See Radio Antennas—Rhombic. 
RHYOLITE. See Gold Deposits. 
RIFLES. See Guns—Manufacture. 
RIGID FRAMES. See Buildings—Design; Structural Design ; 
Welded Steel Structures. 
RIGS. See Oil Well Drilling—Rigs. 
RIHAND DAM. See Hydroelectric Power Plants—India. 
RINGS 
See also Rolling Mills. 


Deformation of Elastic Circular Rings, R.FRISCH-FAY. 
Australian J Applied Science v 2 n 3 Sept 1960 p 329-40. 
Straight, flexible strip is bent into form of circular ring 
and subjected to two equal and opposite radial forces; dis- 
cussion is restricted to deformations in _ initial plane of 
ring; analysis shows that elastic line of deformed ring is 
always segment of nodal or of undulating elastica ; coordinates 
corresponding to different values of load are given and method 
is explained by numerical example. 
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RINGS—Continued 
Manufacture. See also Grinding. 

Automatic Plant for Seamless Rings, J.A.EDWARDS. Mass 
Production v 36 n 2 Feb 1960 p 82-5. Plant, developed by 
Wagner & Co, Dortmund, Germany, includes machines for 
billet heating, and hot forging and rolling, coupled together 
with necessary control, conveying, and handling devices ; de- 
tails of process from unannealed bar stock to complete ring 
untouched by human hand. 

Herstellung von nahtlosen Ringen im Walzverfahren, O. 
ULRYCH. Werkstatt u Betrieb v 93 n 8 Aug 1960 p 485-8. 
Manufacture of seamless rings by rolling; advantages of using 
rolling process for annular shapes; design and operation of 
modern rolling mills for annular shapes described. 


Vibrations. Small Vibrations of Thin Incomplete Circular 
Rings, R.R.ARCHER. Int J Mech Sciences v ihoan 1 Jan 
1960 p 45-56. Inplane inextensional vibratons of incomplete 
circular ring of small cross section, studied by means of 
classical equations of motion; natural frequencies and modes 
are found for rings with clamped ends and subtended angles 
between 180 and 360°; solution is given for problem of 
incomplete ring clamped at one end and given prescribed, time- 
dependent displacement at other end. 

RIVER BASIN PROJECTS 

See also Dams: Flood Control; Hydroelectric Power Plants; 
Tennessee Valley Authority. 

Arkansas River Plan, W.WHIPPLE. ASCE—Proc v 86 (J 
Waterways & Harbors Div) n WW3 Sept 1960 pt 1 paper 2597 
p 15-28. Development of Arkansas River for navigation pur- 
poses from Mississippi River to vicinity of Tulsa, Okla; locks 
and dams must be utilized to obtain navigable depths; large 
reservoirs now under construction will retain large part of 
sediment load; entire project, which includes flood control and 
power generation of 324 Mw is estimated to cost $1,201,000,- 
000; final plan provides eight dams and locks. 


Multiple-Purpose River Basin Development—-Pt 2C. United 
Nations—Economie Commission for Asia and Far East—Flood 
Control Series n 14, Bangkok, 1959, 135 p. Water resources 
development in British Borneo, Federation of Malaya, Indo- 
nesia and Thailand; outline of geography, population, climate 
and rainfall, and agriculture of each country; present develop- 
ment and future needs of drainage and irrigation, water- 
ways and navigation, flood control, hydroelectric power, public 
utilities, and public works. 


Our Biggest Hydro Operator—Army’s Corps of Engineers, 
E.C.ITSCHNER. Power Eng v 63 n 9 Sept 1959 p 70-3, 124. 
Primary need for flood control, irrigation, and navigation 
responsible for hydro-power development; all aspects of this 
development reviewed as planned, designed, constructed, and 
administered by Army’s Corps of Engineers; tabulation of 
presently operating and planned installations. 


Brazil. Tres Marias Dam. Water Power v 11 n 12 Dec 1959 
p 445-51, v 12 n 1, 2 Jan 1960 p 14-18, Feb p 55-64. Dec 1959: 
Dam is part of project for regulation of river discharges, 
development of hydropower, improvement of navigation, large 
seale irrigation, flood control, fostering of industry and im- 
provement of health conditions; dam will be earthfill structure 
70 m high, 2700 m long, and will impound 120 billion cu m of 
water enabling installation of 520 Mw power plant. Jan 1960: 
Details of design of dam, conduits, and spillway. Feb: Sum- 
mary of construction operations, construction camp, and access 
roads; powerhouse will contain eight 65 Mw units with 
Kaplan turbines; it will be of semioutdoor type and will be 
divided into eight individual unit blocks; 300 ky transmission 
line; costs; aspects of power market. 


British Columbia. Engineering Studies of Fraser River Basin, 
T.A.LEACH. Eng J v 48 n 3 Mar 1960 p 59-66, 84. Studies 
showed control of Fraser River against “design flood’? of 
great magnitude could be realized through system of power 
and storage dams located throughout main river and its tribu- 
taries; such system would be economically self supporting 
through sale of electrical energy; three different systems are 
suggested each with over 5 million kw of firm power; systems 
do not include fish facilities. 


California. Survey Control for Feather River and Delta Diver- 
sion Projects, T.L.ATHERTON. Surveying & Mapping v 20 n 
1 Mar 1960 p 35-42. Planned developments to deliver northern 
California’s surplus water to deficiency areas of State, 750 mi 
distant ; major feature is dam and reservoir in Feather River; 
diverting aqueduct and reservoir system; photogrammetric 
mapping of area based on California Coordinate System; con- 
trol stations are established at intervals of one to two 
miles along route with relation to first- and second-order 
Coast and Geodetic Survey triangulation stations. 


Trinity Dam Harnesses High Watershed, R.DAY. Excavat- 
ing Engr v 54 n 1 Jan 1960 p 26-8, 33-5. Description of 
Central Valley Project (CVP), main purpose of which is water 
supply of water deficient areas; data are presented concerning 
Trinity dam, reservoir, and powerhouse, Lewiston dam and 
reservoir, Clear Creek and Spring Creek tunnels, and Whiskey- 
town dam and reservoir; important parts of project are also 
Shasta, Keswick, Folsom and Friant dams. 


RIVER BASIN PROJECTS—Continued 
do River. Development of Upper Colorado River, E.O. 
COT SON. AWWA—J v 51 n 10 Oct 1959 p 1223-7. History of 
river basin development; because flows of river vary annually 
from 5,500,000 to 25,000,000 acre-ft, large storage reservoirs 
must be built; purpose will be served by Glen Canyon and 
Flaming Gorge arch dams, by Navajo earth and rockfill dam, 
and by three dams in planning stage on Gunnison River; 

total of 1,200,000-kw will be produced. 


E t. Computer simulation of Nile River System, A.C.FITZ- 
BATRICK. Civ Eng (Lond) v 55 n 651 Oct 1960 p 1291-2. 
During study of control system for Nile-Valley, IBM 650 
computer in Service Bureau of IBM United Kingdom Ltd, 
was used to evaluate alternative schemes based on these data 
over 48 yr period, month by month; data specifying amount 
of water released from reservoirs during each month, water 
flow at other points on river, rainfall and evaporation, inflow 
from tributaries and amounts taken off for irrigation were 
used in preparation of sets of mathematical equations. 


Planning for Ultimate Hydraulic Development of Nile Val- 
ley, H.A.W.MORRICE, W.N.ALLAN. Instn Civ Engrs—Proc 
v 14 Oct 1959 Paper n 6372 p 101-56. Behavior of river during 
48 yr period was mathematically simulated and answers were 
found by trial and error concerning planning of irrigation, 
flood control, and hydroelectric projects; solution has been 
reduced to form that can be handled by electronic digital 
computer; flow diagrams are used to summarize steps in 
calculation. 

India. Das Tungabhadra-Projekt in Indien, D.BRENSKE. 
Bauingenieur v 35 n 2 Feb 1960 p 41-5. Tungabhadra project 
in India; unusual gravity dam is of brick and stone masonry 
work using lime mixture called ‘‘Surkhi’”’ as mortar and very 
little cement; it is 1800 m long and 94 m high at deepest 
section of river bed and it is world’s largest of this type; 
spillway section is 700 m long; structure serves mainly irriga- 
tion purposes, but there are also two power plants with 
Kaplan and Francis turbines, producing 45,000 kw. 

Iraq. See Dams, Arch—lIraq. 

Japan. Report on Land Conservation and River Improvements 
from Applied Geological Points of View for Multiple Purpose 
Development Area of Go River Basin, Extending over Two 
Prefectures, Hiroshima and Shimane, K.WATANABE. Japan. 
Geol Survey—Bul v 10 n 9 Sept 1959 p 138-33, 10 plates. 
Rocks of area are granites; dynamical relations of rock 
resistance, weathering and rock deformation before and after 
granite intrusion; computation of suspension and bed load 
sediment utilized for river improvements. 


Washington. Final Phase Starts at Ice Harbor. Western Con- 
struction v 34 n 10 Oct 1959 p 48-7, 75. Ice harbor dam is 
first of four dams of Snake River scheme for power genera- 
tion, irrigation and navigation; river closing structure con- 
sists of powerhouse, spillway section and navigational lock; 
temporary suspension bridge over river for placing 628,000 
cu yd of concrete; shading of steel parts in powerhouse 
against expansion by sun during assembly. 

RIVER POLLUTION. See Water Pollution. 

RIVER PORTS. See Inland Waterways; Ports and Harbors. 

RIVERS 


See also Hydroelectric Power Plants; Inland Waterways; 
River Basin Projects; Silt; Waterway Transportation. 


Downstream Effect of Closing Barrier Across Estuary with 
Particular Reference to Thames, M.R.ABBOTT. Roy Soc— 
Proc v 251 n 1266 June 9 1959 p 426-40. Theory considers 
reflected surge experienced downstream due to closing tidal 
barrier across estuary during rising tide or storm surge; 
estuary considered is exponential in width and of constant 
depth ; discussion is based on linear shallow-water theory with 
friction taken proportional to velocity in accord with Lorentz’s 
linearization of Chezy’s law. 

Bank Stabilization. See Floods. 
Bedload. See Silt. 
Canal Locks. See Canals—Locks. 


Connecticut, Connecticut River—Its Development and Its Versa- 
tility, L.D.PIERCKE. Boston Soc Civ Engrs—J v 47 n 2 Apr 
1960 p 125-51. General description and history of Connecticut 
River development; 382 canal locks at six locations; six 
power plants have total 456,000 kw capacity; recreational 
facilities. 

Discharge. See also Flood Control; Floods. 


Caleul d’une maree sinusoidale simple se propagean 
deux dimensions, HLHOLSTERS. Annales des Stave Pune 
de Belgique n 2 1959 p 129-41. Calculation of simple sinusoidal 
tide spreading in two dimensions; calculations and equations 
are presented to determine effects of planned closure of certain 
estuarian. channels on tidal regimen in eastern channel of 
Escaut river. 

Flow Losses in Lower Gila River, L.F.PRATT. A T— 
v 86 (J. Hydraulics Div) n H¥6 June 1960 Pt Pape 2601 
p 23-8. Method for estimating losses from infrequent flows in 
lower reaches of Gila River, in Arizona; factors affecting 
percent of losses between upstream and downstream stations ; 
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RIVERS—Continued 


role of riverbed, dry for long time; equation for determination 
of cumulative percent loss by considering factor of first day 


percent loss, days of flow at lower gage, and empirical ex- 
ponent. 


New Approach to Peak Flow Estimation, R.RANGARAJAN. 
J Geophysical Research vy 65 n 2 Feb 1960 p 643-50, Outlines 
method of flow prediction taking into consideration nonrandom 
nature of daily flows/yr, seasonal and intercorrelation effects ; 
application and example of river peak flow estimation. 

Sedimentation Aspects in Diversion at Old River, F.B. 
TOFFALETI. ASCE—Proe vy 86 (J Hydraulics Div) n HY6 
June 1960 Pt 1 Paper n 2525 p 37-46. In recent years Old and 
Atchafalaya rivers have diverted increasing percentage of 
Mississippi River flow; observations have shown that distribu- 
tary system is in state of imbalance in sediment transport 
capacity, which proves that flow capacity of Atchafalaya 
River can be expected to increase annually regardless of type 


of water year; tables and graphs show data on sediment 
transport and velocity relations. 


RIVERS—Continued 


paper n 2601 (26027?) p 83-102. Project to maintain course of 
Mississippi River below Old River; it provides for construction 
of controlled diversion system north of Old River, completion 
of Mississippi River levee system, and closure dam in Old 
River adjacent to lock structure now under construction; 
main earth dam will be 1450 ft long, 99 ft high; details of 
design of structures, methods of construction, and aspects of 
hydraulies, settlement, and seepage. 


Pneumatic Barrier Against Salt Water Intrusion, I.LAR- 
SEN. ASCE—Proe v 86 (J Waterways & Harbors Div) n 
WW3 Sept 1960 pt 1 paper 2600 p 49-61. In rivers subject to 
salt water intrusion, bubbles of air from perforated pipes on 
river bottom can be used to create upward flow of salt water 
and thus mixing between fresh and salt water layers; when 
upward flow reaches absolute maximum of salt water dis- 
charge salt water will be unable to penetrate bubble “cur- 
tains”; such installations may provide answer to salt water 
problem in many rivers. 


River Control in International Rapids Section—St. Lawr- 


Improvement. 


Diversion. See Dams, Movable. once. power Project, K.ALHENRY. Eng J v 43 n 1 Jan 1960 

is : p -8. Circumstances which arose in International Rapids 
Dredging. See Dredges. Section during construction of St Lawrence Power Project, 
Flow. See Flow of Water—Measurement. 


See also Flood Control; Hydraulic Structures; 
River Basin Projects. 


Deepening Water Channel, A.GGREGORY. Water Power v 11 
n 11 Nov 1959 p 406-7. Deepening of Victoria Nile between 
Lake Victoria and Owen Falls hydroelectric scheme in Uganda 
by drilling and blasting submerged holes in river bottom; 
pontoon was constructed and rock drills mounted capable of 
drilling 3 in. diam holes under water; blasting and excavating 
broken material with floating grab. 


Delaware River Model Study, W.H.BOBB. US Waterways 
Experiment Station—Tech Memo n 2-337, Report n 8, Jan 
1959 18 p, 90 supp p. Effects of proposed channel enlargement 
between Philadelphia and Trenton; results of model tests 
conducted to determine best alignment for navigation channel 
in vicinity of Tacony-Palmyra Bridge, of Burlington Island, 
and of Roebling; evaluation of extent of shoaling. 


Electric Analog Model of Tidal Estuary, H.A.EINSTEIN, 
J.A-LHARDER. ASCE—Proc v 85 (J Waterways & Harbors 
Div) n WW3 Sept 1959 pt 1 Paper n 2173 p 153-65. 500 mi of 
channel in Delta Region, California, now subject to seawater 
encroachment, may be protected by salinity barriers and master 
levee system; electric analog model developed at University 
of California, predicts tidal amplitude and flows resulting 
from such modifications to hydraulic system. 


Flood Distribution Problems Below Old River, F.M.CHATRY. 
ASCE—Proec v 86 (J Hydraulics Div) HY8 Aug 1960 pt 1 
paper 2570 p 1-15. Assuring safe passage of flood flows on 
Mississippi River below Old River requires that controlled 
system of natural streams and existing and planned artificial 
floodways be operated to distribute peak flows in accordance 
with design capacities of various system segments; factors in- 
fluencing operation include stages and discharges, sedimenta- 
tion problems, economic and commercial considerations, and 
adaptation to constantly changing hydraulic conditions. 

Motion of Flood-Flow in Rivers, T.KINOSITA. Japan Soc 
Civ Engrs—Trans n 63 July 1959 p 57-65. By combining 
equations of motion of fluids with equation of continuity, 
numerical solution of differential equations of flood flow are 
presented; flood flow under consideration is nonlinear with 
finite amplitude; calculated results are compared with those 
of observed floods. 


New Control Dams Remove Threat to Ol’ Miss. Eng News- 
Ree v 164 n 1 Jan 7 1960 p 32-4, 36. Structures of Old River 
Control Project near Angola, La; low sill structure is 560 
ft long, 80 ft high and comprises 11 bays, each 44 ft between 
piers; overbank structure, which will function only in _ time 
of flooding, is 3356 ft long and has 73 bays, each 44 ft be- 
tween piers; construction of 1200 by 75 ft lock with 80 ft 
high walls; 37 wells surround lock site for dewatering con- 
struction area; work on Old River dam will be started in 
1963. 

Nouvelle technique de défense contre les eaux courantes, P. 
MONNET. Génie Civil v 187 n 9 May 1 1960 p 194-9. New 
technique of defense against running waters; tests to deter- 
mine effects of transported solid parts, such as stones and 
others, in water, on each other, and on carrying-water itself, 
and resulting material accumulations or erosive effects; pro- 
tective measures against effects on banks and riverbed; ex- 
perimental structures. 

Old River Low-Sill Control Structure, T.E.MURPHY. US 
Waterways Experiment Station—Tech Report n 2-447, Report 
3 June 1959 14 p, 25 supp p. Results of 1:36 scale model 
studies on overall performance of structure between Mississippi 
and Atchafalaya rivers; structure will consist of 11 gate 
bays, each 44 ft wide; vertical lift gates will provide dam- 
ing; data on wide range of hydraulic conditions were obtained 
by varying length, height, and alignment conditions. 


Plan for Closure of Old River, G.M.COOKSON. ASCE—Proe 
vy 86 (J Waterways & Harbors Div) n WW3 Sept 1960 pt 1 


where numerous agencies and contractors were engaged in 
works affecting river conditions; need for all-embracing con- 
trol of operations affecting river conditions, and administra- 
tive arrangements, for this unification, are outlined; how 
some of more interesting problems were handled. 


Sediment Problems of Lower Colorado River, W.M.BOR- 
LAND, C.R.MILLER. ASCE—Proe v 86 (J Hydraulics Div) 
n HY4 Apr 1960 pt 1 Paper n 2452 p 61-87. Closure of 
Hoover Dam and construction of other major structures 
downstream, instigated series of river adjustments; discussion 
of methods of rectification, design considerations, and results 
that have been obtained are given; future river problems. 


Sediment Transport and Delta Formation, E.KUIPER. 
ASCE—Proce v 86 (J Hydraulics Div) n HY2 pt 1 Feb 1960 
Paper n 2371 p 55-68. Sedimentation computations carried 
out in connection with dike design for Saskatchewan Delta 
Reclamation Project; description of regime of Saskatchewan 
River and of Saskatchewan Delta; observations on delta 
formation, and sedimentation problems; method adopted to 
determine future rate of sedimentation on floodplains adjacent 
to projected dikes. 


Southwest Pass-Mississippi River 40-Ft Channel, A.B. 
SMITH. ASCE—Proc v 86 Waterways & Harbors Div) 
n WW3 Sept 1960 pt 1 paper 2606 p 129-48. Corps of Engineers 
is improving Southwest Pass to provide dependable 40-ft-deep 
ship channel connecting Mississippi River with Gulf of 
Mexico; to find best solution for elimination of heavy high 
water shoaling, prototype studies and model tests were 
conducted; results indicated that more sinuous channel align- 
ment below mile 9 bhp and particularly in jettied sector 
below mile 17 bhp, will give additional force to high fresh- 
water flow. 


Models. See Hydraulic Models; Rivers—Improvement. 


Pipe Line Crossings. See Natural Gas Pipe lLines—River 
Crossings; Pipe Lines—River Crossings. 


Pollution. See Water Pollution. 

St. Lawrence. See Inland Waterways—St. 
Salt Water Intrusion. 
Sediment. See Silt. 


Turkey. Wasserentnahme in Fliessrichtung aus geschiebefueh- 
renden Fluessen, K.CECEN. Bautechnik v 36 n 7 July 1959 
p 273-7. Water intake in direction of flow from rivers carrying 
sedimentary material; special flow conditions in Turkey due 
to climatic conditions and lack of forests; in scale model of 
intake structure on Ikizdere river, comparison was made 
between weir with sluice gate using alternately side intake 
and linear intake; requirements improving sediment and 
backwash-water conditions described. 


RIVETED JOINTS. See Riveting. 
RIVETING 
See also Aircraft Manufacture—Riveting. 


Blind Rivets Induce New Joint Designs for Metal Fabrica- 
tions. Iron Age v 186 n 1 July 7 1960 p 80-2. Use of blind 
riveting method of fastening called “‘Pop”’ riveting, developed 
by United Shoe Machinery Corp, in which blind rivet consist- 
ing of hollow heavy walled shank is pierced by mandrel which 
when placed under tension causes rivet shank to spread and 
set, has been found to provide substantial saving in labor cost 
in manufacture of signs; various types of tools and joint 
designs developed by different sign manufacturers for exploita- 
tion of Pop rivet method are described. 


Gefuegeaenderungen im Stahl beim Nieten etc, A.KRISCH, 
A.ROSE. Stahl u Eisen v 80 n 4 Feb 18 1960 p 210-19. 
Changes of steel structure during riveting, and their effect 
on strength and shrinkage of rivets; temperature determina- 
tions during riveting, micrographs, and use of TTT diagram 
of St 44 steel (0.15% C) explain why (with practice of 


Lawrence River. 
See Rivers—Improvement. 
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RIVETING—Continued 
heating used) driven rivet may have higher tensile strength 
than structural steel (St 52), or joint may be loose. 

Russians Weld Rivets with Coated Electrodes. Steel v 146 
n 15 Apr 11 1960 p 100. Several thicknesses of structural 
plates can be economically joined with burn-through method 
which leaves strong rivetlike deposit free of voids and poros- 
ity; rivet produced by joining 3 in. mild steel angle 5/16 in. 
thick to 34 in. plate 5°4 in. wide held 4 tons and failed in 
shear; method for producing weld rivets described and 
illustrated. 

Aluminum. Tests on Eccentrically Loaded Riveted Joints, A.J. 
FRANCIS, G.L.BELCHER. Engineer v 210 n 5453 July 29 
1960 p 177-81. Tests to failure on 15 riveted joints in which 
0.080 in. 24S8t Alclad aluminum alloy plates were connected 
by group of 24 1% in. diam 17ST rivets; strengths were, on 
average, 55% in excess of strengths calculated by usual 
procedure, but only 3.6% below those predicted by theory 
which allows for development of plasticity in plates and 
rivets; it is suggested that such joints be designed on basis 
of proposed theory rather than by conventional procedure. 


RIVETING MACHINES. See Aircraft Plants—Machine Tools. 
RIVETS. Bolts and Nuts—Standards; Fasteners—Materials ; 
Riveting. 
ROAD BUILDING. See Roads and Streets—Construction. 
ROAD LIGHTING. See Street Lighting. 
ROAD MACHINERY 
See also Construction Equipment; Earthmoving Machinery ; 
Roads and Streets—Construction. 


Combination Machine Finishes Concrete in One Pass. Con- 
struction Methods & Equipment v 41 n 12 Dec 1959 p 80-3. 
Machine, which is used on 3 mi of 4-lane road near Paines- 
ville, Ohio is equipped with two screeds and one float; it 
produces smooth surface that requires no additional finishing ; 
subgrade preparation before paving; placing of steel highway 
forms; unit requires one operator, one laborer and two or 
three finisher-edgers. 


Dual-Drum Paving: Cost vs. Mixing Time, M.J.KILPAT- 
RICK. Pub Roads v 81 n 1 Apr 1960 p 12-15. Relation of 
mixing time to paver cycle and requirements for fast paver 
cycle; it is shown theoretically that reasonable reduction of 
specified mixing time will result in production of concrete for 
highway pavements with savings ranging up to as much as 
$3/eu yd. 

New Equipment On Our Highways, H.A.RADZIKOWSKI. 
Civ Eng (NY) v 30 n 1 Jan 1960 p 50-3. Review of develop- 
ments in highway construction machinery; design details 
and potential uses of earthmoving equipment, embankment 
compactors, pavers, and aggregate production equipment. 


New Rigs Pave Reinforced Slab in One Lift. Construction 
Methods & Equipment v 42 n 2 Feb 1960 p 84-7. New paving 
method pours whole slab thickness in single lift and vibrates 
reinforcing mesh down to correct depth, eliminating need of 
pouring two separate strata; method uses four new machines: 
dowel placing rig, mesh sinking machine, cutterbar in 
finisher for dummy jointing, and belter used as automatic 
surface broomer. 


New Slipform Paver Meets Tight California Spees. Con- 
struction Methods & Equipment v 42 n 1 Jan 1960 p 82-5. 
New slipform rig is laying concrete highway slab near San 
Francisco; it puts down 24-ft width of 8-in. unreinforced 
pavement at rate of better than 4000 ft per 10 hr day; it 
also inserts center-line tiebars and automatically cuts longi- 
tudinal and transverse weakened-plane control joints as it 
advances. 


Planebenheit durch optisch-elektrischen Ebenheitsregler, C. 
ANTONUCCI, G.LEONCINI. Strasse u Autobahn v 10 n 5 
May 1959 p 189-91. Pavement smoothness by optical-electrical 
surface smoother; new device is Italian invention and will be 
tried out in Germany; device is placed 40 to 60 m ahead of 
finisher and feeds back impulses to finisher to correct any 
deviation from design height; device operates by radio waves 
which automatically activate two servomotors in finisher. 


Scraping Straightedge, D.R.SHARP. Surveyor v 118 n 3512 
Sept 26 1959 p 777-9. Concrete road surface irregularity indices 
of 30 in. to 45 in. per mi are average and recently figures 
as low as 20 have been achieved by use of machinery for 
large scale work and by single straight edges for smaller 
works; scraping straight edge used in Great Britain has 
advantage that not only does it scrape surface and remove 
irregularities, but it also provides constant check on regularity ; 
drawings of straight edge. 


Study of 34-E Dual-Drum Pavers, D.O.WOOLF. Pub Roads 
v 31 n 1 Apr 1960 p 1-10. Summary of data obtained in 16 
studies of mixing of portland cement concrete in 34-E dual- 
drum pavers, conducted by 13 State highway departments ; 
results indicate that highest strengths were attained at 60-sec 
mixing time, exclusive of transfer time, and that overload 
of 10 or 20% could be tolerated; very little loss in strength 
resulted when mixing time was reduced to 40 sec. 


ROAD MACHINERY—Continued crnB ip 

cess With Novel Paving Plant, D.E.SMALL. Civ Eng 
(NY) vy 30 n1 Jan 1960 p 54-6. Use of job-developed concrete 
spreader, together with conventional equipment in laying 
10.5 mi of wire-mesh reinforced concrete on Route 1-94 in 
southern Wisconsin; conveyor belts spread concrete over 12 
ft wide lane; transit mix trucks and transverse finisher are 
used with new spreader; average production rate was 4000 
lin ft in 10 hr. 

ROAD MATERIALS 

See also Plastics—Epoxy. 

Petrographical Aspects of Polishing of Natural Roadstones, 
D.OKNILL, J Applied Chem v 10 pt 1 Jan 1960 p 28-35. 
Degree of slipperiness of road surfaces is directly related to 
type of roadstone ultilized in surfacing; certain rocks are 
highly resistant to polishing whereas others polish easily 
under traffic and hence are dangerous especially when wet; 
relation between petrology and _ polished-stone coefficient of 
various natural roadstones, polished in accelerated-wear 
machine. 

Aggregates. See also Concrete Aggregates ; Crushed Stone 
Plants; Road Materials—Bituminous; Road Materials—Test- 
ing; Roads and Streets—Construction; Sand and Gravel 
Plants. 

Automatic Coating at Caldon Low. Mine & Quarry Eng v 
26 n 5 May 1960 p 182-91. Plant at Caldon Low Quarry, 
Staffordshire, consists of dryer, dry stone screening and 
storage bunkers, grading and mixing equipment for coating 
limestone aggregate with tar or bitumen and is capable of 
output of 100-120 tph; utilizes most modern equipment avail- 
able and is operated by one man from central control room ; 
electric load cells used for accurate weighing and grading 
of aggregate. 

Beitrag zur Frage der Standfestigkeit verfestigter Minera- 
lien, D.CRANTZ. Strasse u Autobahn v 11 n 2 Feb 1960 p 
69-72. Problem of stability of hard minerals; test results 
show that in road construction stability of mineral mixtures 
depend on shape of grain, that stability increases with 
structural thickness, and that stability of sand and gravel 
increases by addition of crushed material if added material 
is of suitable shape, size, and quantity; role of cohesion 
effects of various applications of binders and role of various 
traffic loads. 

Manual of Current Practice for Design, Construction and 
Maintenance of Soil-Aggregate Roads, E.Y.HUANG. Illinois 
Univ—Eng Experiment Station—Cir n 67 June 1959 145 p. 
Manual, based on results obtained by questionnaire, presents 
information on materials and design of mixtures, subgrade 
soils, principles and methods of construction, maintenance 
procedures, geometric design of soil aggregate roads, and 
methods for testing soil aggregate materials. 37 refs. 


Neuartige Unterbauversuche mit Hochofenschlacke, W. 
SCHREIBER. Strasse u Autobahn vy 10 n 4 Apr 1959 p 113-18. 
Novel experimental base course of blast furnace slag; city 
of Duisburg uses slag exclusively in roadbeds because un- 
limited supply of slag is available from surrounding plants; 
tests proved suitability of slag due to its chemical and 
hygroscopic properties; optimum sizes of slag; slag should 
be used in single layer, not exceeding 30 em thickness; use 
of heavy vibrators; wearing course is placed immediately on 
base course. 


Petrology in Relation to Road Materials, Part 1: Rock 
Types Used to Produce ‘‘Aggregate’, E.J.MINTY. Roy Soc 
New South Wales—J & Proc v 93 pt 1 and 2 Sept 1959 p 
27-37, 2 plates. Tabulated data extracted from records of 
physical tests on 2000 rock samples for possible use as 
aggregates with bitumen or cement; value of petrological 
study in assessing potential of aggregate resources. 


Unterbaumaterial aus Hochofenschlacke fuer den Strass- 
enbau und Vorschlaege fuer Qualitaetsvorschriften, A.SEND, 
G.GELSDORF. Strasse u Autobahn v 10 n 9 Sept 1959 p 
345-51. Base course aggregate of blast furnace slag for road 
construction and proposed quality specifications; German ex- 
periences with unscreened and with screened slag of various 
sizes; quality requirements of slag and securing them by 
proper production and handling; table shows comparison of 
various slag types and forms; “fineness modulus’’. 


Verwendbarkeit von Hochofensechlacke als  bituminoeses 
Heissmischgut fuer den Strassenbau, A.SEND, G.GELSDORF, 
H.KAISER. Stahl u Eisen v 80 n 5 Mar 3 1960 p 290-6. Use 
of blast furnace slag as aggregate for hot bituminous mixtures 
used in road building; laboratory comparison of blast furnace 
slag vs natural rock gravel; ratio of undersize pieces after 
heating at 150-800 C, and effect of compression and impact ; 
field tests; slag gravel is found in no way inferior to rock. 


Asphalt. See Asphalt; Road Materials—Bituminous. 

Binders. See Road Materials—Bituminous; Roads and Streets 
—Bituminous. 

Bituminous. See also Airport Runways—Bituminous ; Asphalt ; 


Bituminous Materials—Testing ; 


Road Materials—Testing ; 
Roads and Streets—Bituminous. “a yee 
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Asphalt Handbook (Rev Ed.) Asphalt Inst, College Park, 
Ma, (Manual Ser n 4) Mar 1960 398 p. Revised edition con- 
tains material on: uses of asphalt, terms relating to asphalt 
and its uses, tests, specifications and principal recommedations, 
thickness design of asphalt pavement structures, construction 
equipment, pavement construction, stage construction, recon- 
struction and maintenance, roadway appurtenances, asphalt 
surfaces on bridges, railroad usage, paved parking areas and 
driveways, miscellaneous uses, and tables. 


Bitumen in Road Surfacing-Development of Cold Fine 
Asphalt in Madras, M.MEERAN, D.R.KOHLI, S.M.MOHI- 
DEEN. Indian Roads Congress—J v 24 n 1 Oct 1959 p 165-79. 
Laboratory investigation to assess suitability of using crusher 
run granite fines; initial tests indicated aggregate is suitable 
for ‘preparing cold fine asphalt; laboratory and field trial 
details are given along with results and subsequent develop- 


mente toward large scale use of this material on Madras City 
roads. 


Bituminous Paving Materials. ASTM—Special Tech Publ n 
252 1959 232 p. Symposium on methods of test for design 
of bituminous paving mixtures: General Factors in Design 
of Bituminous Paving Mixtures, L.F.RADER, 1-8; Theory and 
Application of Gyratory Testing Machine for Hot-Mix Bitu- 
minous Pavement, J.L.McRAE, C.R.FOSTER, 9-18 (discus- 
sion) 19-21; Application of Marshall Method to Hot Mix 
Design, H.L.LEHMANN, V.ADAM, 22-35 (discussion) 36-40; 
Control of Bituminous Shoulder Construction for Northern 
Illinois Toll Highway, J.J. WADDELL, 41-50; Triaxial Testing 
of Bituminous Mixtures, W.H.GOETZ, J.H.SCHAUB, 51-63 
(discussion) 64-9; Correlation of Hveem Stabilometer and 
Cohesiometer Test Results and Kneading Compactor Densities 
with Service Records of Bituminous Pavements, C.E.MINOR, 
70-80; Void Requirements for Dense-Graded Bituminous Pav- 
ing Mixtures, N.W.McLEOD, 81-107 (discussion) 108-12; Use 
of Immersion-Compression Test in Evaluating and Designing 
Bituminous Paving Mixtures, J.F.GOODE, 113-25; Symposium 
on practical and statistical significance of tests and properties 
of bituminous binders: Evolution of ASTM Tests and Specifi- 
eations for Asphaltic Paving Materials, G.ABSON, 135-42; 
Practical Significance of Tests on Asphalt Cements, N.W. 
McLEOD, 143-64 (discussion) 165-74; Precision of Present 
ATSM Tests on Bitumens and Bituminous Materials, A.B. 
BROWN, 175-96; Fundamental Statistical Concepts in Testing, 
P.E.IRICK, 197-206; Summary—Possibilities for Extension 
and Improvement of ASTM Tests on Bituminous Paving 
Binders, D.F.FINK, 207; Papers on road and paving mate- 
rials: Fundamental Viscosity Versus Saybolt Furol Viscosity 
for Refinery Control of Cut-back Asphalt, D.F.LEVY, F.E. 
FASSNACHT, G.P.HIBLER, R.D.UMBACH, D.W.GAGLE, 
211-22 (discussion) 222-5; Density Changes in Asphalt Pave- 
ment Core Samples, T.C.HEIN, R.J.SCHMIDT, 226-9 (dis- 
cussion) 229-32. 


Cationic Asphalt Emulsion for Surface Treatments, H.C. 
BOWER. Roads & Eng Construction v 98 n 2 Feb 1960 p 
90-3. Properties, differences between, and factors governing 
application of rapid setting (RS) grades characterized by 
sensitivity to CaCle solutions or other solutions containing 
divalent ions, and slow setting grades characterized by lack 
of sensitivity to CaCle and which mix well with all types of 
aggregates including sands, soils and portland cement; emul- 
sion, properly formulated, can be applied by spray or pump. 

Emploi des dopes dans les matériaux enrobés 4 chaud. Une 
étude au moyen de |’essai Duriez, J.BONITZER, M.ROLLIN. 
Construction v 15 n 1 Jan 1960 p 35-48. Use of dopes in hot 
coated materials—results obtained with Duriez test; experi- 
ments conducted by laboratories of French department of 
roads and bridges on improving bitumen-adherence of siliceous 
and voleanic aggregates; studies included types of dope to be 
used, form in which they should be employed, performance 
of dopes at required temperatures, and effect of dopes on 
aging of binders; statistical tables and calculations. 


Experimental Study on Adhesion of Binders Like Bitumen 
and Tar No. 3 with Stabilized Soil Crust, S.R.LMEHRA, L.R. 
CHADDA, H.R.AGGARWAL. Indian Roads Congress—J v 24 
n 1 Oct 1959 p 145-58 (discussion) 159-62. Bitumen and tar 
film adhesion with stabilized soil crust is controlled by num- 
ber of physical factors such as road crust density, binder 
viscosity, road crust moisture content and nature of surface; 
by controlling these factors, improvement in adhesion is 
achieved; addition of small electrolyte concentrations im- 
proves adhesion in presence of some moisture; it is con- 
cluded that a smooth crust surface gives better adhesion. 


High Temperature Effects on Bituminous Mixes, W.H. 
GOTOLSKI. ASCE—Proc v 86 (J Highway Div) n HW3 Sept 
1960 pt 1 paper n 2592 p 1-27. Temperature effects on stability 
characteristics were studied for four asphalt and aggregate 
temperatures to ascertain temperature at which detrimental 
characteristics are exhibited; in evaluation, Marshall method 
and Hveem stabilometer were used; eight pages of numerical 
tables show data of Marshall stability tests and of Hveem 
stabilometer readings. 


Improvement in Binder Analysis, E.H.GREEN. Roads & 
Road Construction v 37 n 443 Nov 1959 p 332-3. Development 
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of automatic machine for accelerating determination of binder 
content to be used in Road Research Laboratory rapid method 
for analysis of bituminous materials; principles of apparatus 
and method and results of analysis. 


Les possibilités données par l’asphalte en technique routiére, 
M.DURIEZ. Construction v 15 n 1 Jan 1959 p 11-33. Pos- 
sibilities of asphalt in road construction; term “asphalt” 
is considered, conforming to special French usage, as natural 
limestone containing about 9% of natural bitumen; applica- 
tion in both natural form and after enrichment with bitumen 
and addition of aggregates; differing uses in road construc- 
tion in France, Great Britain, Germany, Italy, and Belgium; 
synthetic asphalts; formula is proposed for determination of 
amount of added bitumen binder. 


Road and Laboratory Experiments on Bitumens from 
Western Hemisphere and Middle East Crudes, P.J.WAY, H.I. 
FULLER, T.LES, A.WINWARD. World Petroleum Congress, 
Fifth—Proe New York, NY Sec VI June 1959 p 433-45 (dis- 
cussion) 445-9. Series of experimental road surfaces laid in 
England to compare performances of Mexican, Venezuelan and 
Middle East penetration grade bitumens, and to study effect 
of physical and chemical properties on their durability in 
road surfaces. 


Some Viscous and Elastic Properties of Rubberized Bitu- 
mens, L.M.SMITH. J Applied Chem v 10 pt 7 July 1960 p 
296-305. Mixtures of bitumen with powdered rubber and 
bitumen with rubber latex were tested for penetration and 
softening point, viscosity and elastic strain recovery, and 
low temperature extensibility; effects observed are due to 
mechanism which involves molecular (or near molecular) 
dispersion of rubber in bitumen; for heat-stable mixtures, 
it is advisable to exclude sulphur or other peptizing agents. 


South African Shale-Oil Bitumen as Road Binder, E.J. 
DICKINSON. Inst Petroleum—J v 46 n 435 Mar 1960 p 74-83. 
Laboratory examination of physical and chemical properties 
of bitumen indicated that its inferior durability is due pri- 
marily to its higher temperature susceptibility of viscosity 
and tendency to become brittle at low road temperatures and 
also to high susceptibility to chemical attack by atmospheric 
oxygen. 


Specification for Bitumen Road Emulsion (Anionic). Brit 
Standards Instn—Brit Standard n 434 1960 29 p. Requirements 
for emulsions for preparation and treatment of road and 
surfaces carrying wheeled and foot traffic; composition of 
emulsions; sampling; properties of emulsions; tests. 


Susceptibilité des enrobés & Ja témperature. Etude des 
bitumes modifiés et des caractéristiques de lagrégat, J. 
BRULEY, G.DURUY. Construction v 15 n 1 Jan 1960 p 
72-82. Temperature sensitivity of coated materials; study of 
modified bitumens and aggregate characteristics; bitumen 
types which prevent cracking at low temperatures and 
fluidification at high temperatures; measurement of rigidity 
modulus responding to temperature, breaking strength, and 
cohesion of coated materials; effects of aggregates on tem- 
perature-sensitivity of coated materials. 


Temperature in Bituminous Mixtures (1959 Conference 
Discussions). Nat Research Council—Highway Research Board 
—Special Report n 54 1960 40 p. Papers at 38th annual meet- 
ing, Jan 5-9 1959 Washington, DC as follows: Introduction, 
H.L.LEHMANN, 1; Effects of Aggregate Temperature on 
Properties of Bituminous Mixtures, J.M.RICE, 2-4; Tempera- 
ture-Viscosity Relation of Asphalts Used in United States, 
J.Y.WELBORN, 5-6; Effects of Asphalt Cement Viscosity 
at Mixing Temperature on Properties of Bituminous Mixtures, 
J.M.GRIFFITH, 7-12; Effects of Time and Temperature on 
Hardening of Asphalts, F.N.HVEEM, 13-18; Effects of Pug- 
mill Structure and Asphalt Spraying Mechanism on Mixing 
and Properties of Mixture, J.F.TRIBBLE, 19-20; Effects of 
Pugmill Structure and Asphalt Spraying Mechanisms on 
Mixing and Properties of Mixtures, W.K.PARR, 21-7; 
Effect of Mix Temperature, C.F.PARKER, 28-33; Effect of 
Mix Temperature, F.W.KIMBLE, 34-5; Effects of Air and 
Base Temperature on Compaction, V.ADAMS, 36-40. 


Use of Road Tar. Roads & Road Construction v 38 n 447 
Mar 1960 p 91-5. Review of developments and trends observed 
favoring denser hot-laid materials; surface dressing with 
tarred chippings; hot-laid tar coated materials; dense tar- 
macadam; warm laid fine graded tarmacadam; graphical 
record of aggregate grading for % in. dense wearing course 
and typical wheel-tracking test results at 105 F; examples 
of applications. 


Weathering of Road Tar in Open-Textured Surfacings, E.D. 
TINGLE, N.WRIGHT. J Applied Chem v 10 pt 7 July 1960 
p 306-12. Investigation of tar binders recovered after 6 yrs 
from open-textured tar carpets laid on Langley Road, Slough 
to assess tar durability and reduce or eliminate harmful 
reactions causing hardening; importance of oxidation in 
weathering of tars in open-textured tarmacadam carpets; for 
high aromatic tars other factors, notably evaporation, are 
significant; to improve durability it is necessary to reduce 
susceptibility to oxidation and hardening by loss of volatiles. 


California. See Roads and Streets—Construction. 


1232 


ROAD MATERIALS—Continued 


Cement. See Roads and Streets—Soil Cement. 
Concrete. See also Concrete Testing; Roads and Streets—Con- 
crete. 


Einfluss von Luftporenbildnern und Farbstoffen auf die 
Formaenderung, Haerte und Festigkeit von Strassenbeton, 
W.ALBRECHT. Strasse u Autobahn v 10 n 11 Nov 1959 p 
424-34. Effect of air entraining agents and coloring materials 
on deformation, hardness, and strength of road concrete; com- 
parative study was conducted by German research association 
for roads; results show that required properties are well 
within acceptable limits by usual quantities of such additives. 


Plastics. See also Roads and Streets—Maintenance and Repair. 


Safe Roads that Last, R.N.WILLIAMS. Modern Plastics 
v 37 n 6 Feb 1960 p 102-3. Epoxies are being used to render 
conerete road surfaces waterproof and skid-resistant; typical 
resin system now used is two-component material consisting 
of epoxy resin and catalyst, diethylenetriamine; sand or emery 
may be used as abrasive, but for maximum skid resistance, 
mixture of 6-20 mesh aluminum oxide has been found to be 
most effective. 

Rubber. See Road Materials—Bituminous. 

Soil Cement. See Roads and Streets—Soil Cement. 

Standards. See Road Materials—Bituminous. 

Tar. See Road Materials—Bituminous. ’ 

Testing. See also Bituminous Materials; Building Materials— 
Testing; Concrete Testing; Road Materials—Bituminous ; 
Roads and Streets—Testing. 

Performance and Tests of Asphaltic Concrete. Nat Research 
Council—Highway Research Board—Bul n 234 1959 22 p. 
Papers presented at 38th Annual Meeting, Jan 5-9 1959 in 
Washington, DC: Relation of Densification to Performance of 
Small-Scale Asphaltic Concrete Test Sections, C.T.METCALF, 
1-11; Use of Marshall Stability Test in Asphalt Paving Mix 
Design, C.T. METCALF, 12-22. 

Symposium on Road and Paving Materials—1959. ASTM— 
Special Tech Publ n 277 1960 126 p ($3.50). Papers presented 
at Third Pacific Area Meeting, San Francisco, Oct 15 1959. 
Introduction, B.A.VALLERGA; Progress Report on Zaca- 
Wigmore Experimental Asphalt Test Project, F.N.HVEEM, 
E.ZUBE, J.SKOG; Results of Cooperative Test Series on 
Asphalts from Zaca-Wigmore Experimental Project, J.SKOG; 
Correlation of Microfilm Durability Test with Field Hardening 
Observed in Zaca-Wigmore Experimental Project, W.C. 
SIMPSON, R.L.GRIFFIN, T.K.MILES; Influence of Chemical 
Composition of Asphalts on Performance, Particularly Dura- 
bility, F.S.ROSTLER, R.M.WHITE: Effect of Temperature 
on Flexibility Characteristics of Asphalt Paving Mixtures, 
C.L.MONISMITH; Degradation of Mineral Aggregates, C.E. 
MINOR; Test for Production of Plastic Fines in Process of 
Degradation of Mineral Aggregates, M.ESKE, H.C.MORRIS. 


ROADS AND STREETS 


See also Airport Runways; Highway Engineering; Highway 
Systems; Municipal Engineering; Transportation. 

Economic Assessment of Returns from Road Works, G. 
CHARLESWORTH, J.L.PAISLEY. Instn Civ Engrs—Proc v 
14 Nov 1959 Paper n 6403 p 229-54. Practical guide for carry- 
ing out economic assessments; summary information about 
traffic flows, speeds, and accidents, required for economic 
studies; evaluation of benefits is discussed and _ tentative 
figures presented for evaluating savings to vehicles and 
passengers; application of method to assessment of priorities 
of Nae works and to setting up of standards for traffic 
control. 


Accident Prevention. See Highway Accidents. 
Administration. See Highway Administration. 


Asphaltic Concrete. See Road Materials—Bituminous ; 
and Streets—Bituminous. 


Bearing Capacity. See Roads and Streets—Foundations. 


Bituminous. See also Road Materials—Bituminous; Roads and 
Streets—Construction; Roads and Streets—Maintenance and 
Repair; Roads and Streets—Testing. 


Asphaltstrassen fuer militaerische Schwerstfahrzeuge. Bitu- 
men v 22 n 4-5 June 1960 p 77-85. Asphalt roads for heavy 
military vehicles; characteristics of military vehicles and 
their road requirements, as well as deterioration of German 
highway section by continuous traffic of heavy tanks and 
construction of experimental 7 km road to withstand such 
traffic; General suggestions for strengthening of pavements 
for tank roads, K.EGLAU; Loading of roads by traffic of 
heavy military vehicles, G.BAEKER; Roads for heavy military 
vehicles on flexible bases, G.KNOELL. 

Betrachtungen ueber bituminoese Tragschichten unter be- 
sonderer Beruecksichtigung kaltverarbeiteter Strassenbau- 
bindemittel, ALHOLL. Strasse u Autobahn v 10 n 10 Oct 1959 
p 386-92. Bituminous base courses with regard to cold proc- 
ess binders and their requirements; testing methods; prin- 
ciples of flexible road construction; elastic deformations; 
extent of vibration in distance and time; proper graduation 
of permeability from surface down to soil; aspects of 


Roads 


Concrete. See also Concrete Construction ; 
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required thicknesses, treatment methods, and construction of 
bituminous base courses. 

Compaction of Asphaltic Concrete, J.J.LAING. World Con- 
struction v 13 n 2 Feb 1960 p 87-44. National Bituminous 
Conerete Assn’s improvement and quality control program 
concerning compaction of asphaltic concrete surface courses 
and their supporting foundations; equipment requirements ; 
steel wheel rollers and pneumatic tired rollers; tables show 
numerical data on compactor tire contact pressures, contact 
areas of highway tires at loads and inflations, and contact 
areas and ground pressures; vibratory compaction equipment. 


Erfahrungen mit bituminoesen Fahrbahndecken, J. 
SCHMIDT. Strasse u Autobahn v 11 n 1 Jan 1960 p 7-9. 
Experiences with bituminous pavements; investigations on 
effects of hot temperatures of summer of 1959 in Germany; 
recommendations for changes in construction techniques in 
order to secure better temperature resistance. 


Why Some Bituminous Pavements Fail and What to Do 
About It, R.W.SWEET. Better Roads v 29 n 8 Aug 1959 p 
31-2, 60. Consideration of road function, climatic factors, 
material properties and characteristics, soil types, foundations, 
construction methods, and drainage as factors contributing to 
road failure; basie technique which prevents failures is to 
make base hard and keep it dry. 

Cement. See Roads and Streets—Concrete; Roads and Streets 
—Soil Cement. 


Cold Weather Problems. See Roads and Streets—Frost Effect ; 
Roads and Streets—Snow and Ice Control. 

Colorado. See Roads and Streets—Construction. 

Road Machinery ; 
Road Materials—Plastics; Roads and Streets—Construction ; 
Roads and Streets—Foundations; Roads and Streets—Frost 
Effect; Roads and Streets—Great Britain; Roads and Streets 
—Joints; Roads and Streets—Maintenance and Repair; Roads 
and Streets—Testing. 


Canada’s First Major Use of Welded-Wire Fabrice in 
Asphaltic-Concrete Pavement Overlay. Better Roads v 30 n 1 
Jan 1960 p 18-19. Test to determine ability of wire reinforce- 
ment to reduce and minimize formation of sympathetic 
cracking of new asphaltic concrete over cracks and scaling in 
original pavement; study conducted on section of Ontario 
Route 400 near Toronto; tools and techniques for placing 
fabric ; order of operations on job was: placing 2.5 in. leveling 
course, fabric placing, and placing of 2.5 in. base course and 
1.5 in. surface. 


Experimental Continuously-Reinforced Concrete Pavements: 
Progress Reports—1959. Nat Research Council—Highway 
Research Board—Bul n 238 1960 104 p. Papers at 388th 
annual meeting, Jan 5-9 1959 Washington, DC as follows: 
Continuously-Reinforced Concrete Pavements in Pennsylvania, 
F.C.WITKOSKI, R.K.SHAFFER, 1-22; Observations on Be- 
havior of Continuously-Reinforced Concrete Pavements in 
Pennsylvania, I.J.TAYLOR, W.J.ENEY, 23-38; Laboratory 
Research on Pavements Continuously Reinforced with Welded 
Wire Fabric, M.J.GUTZWILLER, J.L.WALING, 39-47; 
Stresses and Deflections in Concrete Pavements Continuously 
Reinforced with Welded Wire Fabric, M.J.GUTZWILLER, J.L. 
WALING, 48-63; Crack Formation in Continuously-Reinforced 
Pavements, M.J.GUTZWILLER, J.L.WALING, 64-77; Bond 
and Transflexural Anchorage Behavior of Welded Wire Fabric, 
W.ZUK, 78-93; Mechanics of Continuously-Reinforeed Con- 
erate Pavements, M.M.MILLER, Jr, M.J.GUTZWILLER, 94- 


Flexible Pavement Design Research. Nat Research Council— 
Highway Research Board—Bul n 233 1959 56 p. Papers pre- 
sented at 38th Annual Meeting Jan 5-9 1959 in Washington, 
DC: Development and Performance of Flexible Pavement on 
New Jersey Turnpike, H.W.GOLDBERGER, 1-8; Dynamic 
Forces Exerted by Moving Vehicles on Road Surface, R.P.H. 
BONSKE, S.H.KUEHN, 9-32; Reevaluation of Kentucky Flex- 
i Design Criterion, W.B.DRAKE, J.H.HAVENS, 

Improved Quality of Concrete May be Answer to Winter 
Salt Damage, R.F.LEGGET, E.G.SWENSON. Roads & Eng 
Construction v 98 n 2 Feb 1960 p 68-71. Use of salts is 
closely allied with current difficulties in existing concrete 
pavements; destructive action of de-icing materials occurs 
in conjunction with freezing and thawing of concrete; twelve 
recommendations whereby resistance of concrete to de-icing 
salt action can be greatly increased. 


Lean Concrete and Soil-Cement in Road and Airfield Bases 
D.R.SHARP. Roads & Road Construction v 88 n 446, 447 
Feb 1960 p 49-52, Mar p 85-90. Feb: Review of current 
practice in Great Britain; evaluation of materials; cement 
contents ; testing methods. Mar: Construction techniques; 
pavement design ; performance of lean conerete and _ goil- 
cement bases; soil cement testing procedure, used by Cement 


and Concrete Assn, involving soil suitability tests, uniformity, 
and control tests. 


Novel Prestressed Beams Go Into Olympic Road in Rome 
Eng News-Rec v 164 n 9 Mar 3 1960 p 40-1. 3000 ft elevated 
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route, is combination of hollow prestressed concrete beams, 
precast concrete elements, and cast-in-place concrete; tri- 
angular prestressed concrete beams used as main load-carry- 
ing members are 52 ft in length; their top width is 6 ft; 
bottom width is 1 ft 4 in.; lower flange of each beam is 
prestressed by system involving use of parallel wire cables 
and cone type anchorages. 


Performance of Concrete Pavements as Related to Subbase 
Construction Methods, P.FORDYCE, J.D.GEESAMAN. Nat 
Research Council—Highway Research Board—Bul n 229 1959 
p 1-10. Results of study to establish minimum subbase require- 
ments for wide range of traffic, soils and climatic conditions, 
indicate that uniformity of gradation is quality having most 
influence on pavement performance, and that subbase mate- 
rials having small maximum size were found to perform better 
than courser materials; construction procedures for uniform 
pavement support. 


Recubrimientos de hormigon alquitranado en la construecion 
de carreteras, C.MEYER. Ion v 9 n 216 July 1959 p 351-8. 
Road surfacing with tarred concrete in construction of high- 
ways; preparation and properties of new surfacing. 


Routes en béton précontraint. Essais et perspectives d’avenir, 
R.PELTIER. Institut Technique du Batiment et des Travaux 
Publics—Annales v 12 n 145 Jan 1960 p 15-28. Prestressed 
concrete roads studies and future development; review of 
present day knowledge on subject; mechanical behavior of 
prestressed concrete slabs under moving loads; behavior of 
subsoil and subbases; influence of slab friction on soil; 
buckling possibility of prestressed concrete slabs during 
hot weather; practical problems of road construction. 


Specifications for Concrete Pavement Construction. Am 
Assn of State Highway Officials, 1958 44 p. Specifications 
concerning: materials, concrete composition, construction 
methods, forms and form setting, handling, measuring and 
batching materials, mixing, placing, handling and placing 
reinforcement and marginal bars, ready-mix concrete, joints, 
consolidating and finishing, strike-off and consolidation, 
final finish, curving, form removal, cold weather and night 
concreting, concrete protection, handling and _ facilitating 
public traffic, and concrete pavement slip form method. 


Ueber die Wirkung und Pruefung von Nachbehandlungs- 
filmen fuer Betonfahrbahnen, W.ALBRECHT, H.SCHAEF- 
FLER. Strasse u Autobahn v 10 n 2 Feb 1959 p 59-65. Effects 
and testing of curing film on concrete pavements; spraying 
or brushing on material; use of binder either dissolved in 
organic solvent or as emulsion; tables give test results; effects 
of time, extent, and number of applications on mortar 
tested ; physical behavior of film; required performance char- 
acteristics of wax and plastic film material. 


Welded Wire Fabric in Highway Construction, H.AARON, 

E.HOWARD. Pub Works v 91 n 1 Jan 1960 p 101-6. Develop- 
ments in steel reinforced concrete pavements; reinforcement 
prevents progressive opening of cracks and reduces necessary 
thickness of pavement; design of reinforced cement by ‘“‘sub- 
grade drag’ formula; techniques of placing sheets or rolls 
of wire fabric; table shows specification for overlay asphalt 
mixture. 
See also Excavation; Highway Administration ; 
Highway Engineering; Highway Systems; Public Works; 
Road Machinery; Road Materials; Roads and Streets—Bitu- 
minous; Roads and Streets—Concrete; Roads and Streets— 
Foundations; Roads and Streets—Frost Effect; Roads and 
Streets—Germany; Roads and Streets—Joints; Roads and 
Streets—Netherlands; Roads and Streets—Soil Cement; Roads 
and Streets—Stabilization. 

Asphaltic Concrete Base Helps Solve Highway Construction 
Problem, K.FLYNN. Pac Bldr & Engr v 66 n 8 Mar 1960 
p 100-1, 113. Washington Highway Dept employs new surfac- 
ing and paving design, using asphaltic concrete base which 
allows job to proceed without delay or interference with traffic ; 
roadway section is composed of 8 in. special ballast through- 
out, 3 in. crushed surfacing base course, 3 in. Class A 
asphaltic concrete, and 3 in. Class B asphaltic concrete. 


Earth Compaction, M.D.MORRIS. Construction Methods & 
Equipment v 42 n 4, 5 Apr 1960 p 214-16, 221, 224, 226-7, 
230, 234, May p 191, 194, 198, 204-5, 208, 211. Apr: Four basic 
standard specification types for highway embankment con- 
struction; specifications for method only, method and end 
result, suggested method and result, and end result only; 
table lists compaction requirements in states and territories 
of United States and those used by Corps of Engineers. May: 
Behavior and handling of soil types such as gravel, sand, silt, 
clay, and organic matter; discussion of soil testing by AASHO 
standards. 


Economies in Highway Construction and Maintenance, S. 
MEHEW. Roads & Road Construction v 37 n 439 July 1959 p 
203-9. From viewpoint of achieving greater economy by 
adoption of improved techniques and machinery following are 
examined: aerial surveying, construction of new roads, and 
conerete and steel bridges, road foundations and surfacing, 
drainage, maintenance, surface dressing, and machinery for 
dealing with winter conditions. 
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New Gateway to Royal Gorge, R.DAY. Excavating Engr v 
54 n 7 July 1960 p 381-4. Five miles of new multiple lane 
road construction west of Canon City, Colo; seamed and 
fissured red granite created bad drilling problem; considerable 
savings were achieved by use of Bucyrus-Erie special, large 3 
yd excavator which made possible handling of large boulders 
without extensive blasting; asphalt was made by new type 
Continuflo hot plant of 200 tph capacity; description of ag- 
gregates and equipment used. 


Piccadilly-Knightsbridge Underpass. Roads & Road Con- 
struction v 38 n 450 June 1960 p 192-3. Contractors for Hyde 
Park Corner-Marble Arch improvement scheme, will introduce 
Italian ICOS-Veder process which provides support to sides 
of excavation for 1000-ft twin two-lane underpass before 
large-scale excavation begins; process involves excavation of 
20-in. trench to depth of retaining wall; trench is filled with 
bentonite slurry and then excavated to required depth of per- 
manent subway structure; data on five construction stages. 


Pre-wetting Highway Fill Material. Western Construction 
v 35 n 6-A June 1960 p 49-50, 52, 56. Application of pre- 
wetting of embankment by controlled pre-irrigation in State 
of Wyoming; State specifications for pre-irrigation; use of 
highly portable large diameter articulated pipe lines with 
quick couplings; spacing between lines is mostly 60 ft and 
sprinklers are at 20 ft intervals; selection of pumping pres- 
sure, nozzle type, and rate of application of water; 95 to 
100% compaction is achieved. 


Proceedings of 1959 Northwest Conference on Road Build- 
ing. Oregon State College—Eng Experiment Station—Cir n 
25 Aug 1959 145 p. Papers presented at conference as follows: 
Developments in Heavy Duty Asphalt Pavement Design and 
Construction, V.SMITH, 21-38; Minimum Laboratory  Re- 
quirements for Proper Control of Materials, H.W.HUM- 
PHRES, 44-54; Field Experience with Asphalts Meeting 
Uniform Asphalt Specifications of Pacific Coast, B.A.VAL- 
LERGA, 55-61; Restoring Nonskid Properties of Flushed 
Bituminous Pavements and Oiled Roads, I.A.DeFRANCE, 
62-7; Brief History of Pavement Burner Operation, V.H. 
COFFEY, 68-70; Highlights of AASHO Road Test, C.F. 
ROGERS, 71-91; Design Problems of Seattle Freeway, W.E. 
McKIBBEN, 92-8; Simple System of Determining Priorities 
of Improvement for Low-Type Roads, J.A.ANDERSON, 98- 
104; Oregon State Highway Department’s Recent Experience 
in Design and Construction of Portland Cement Concrete 
Pavement, G.W.HARRA, 105-13; Construction Problems at 
Port of Seattle, R.J.LAUGHLIN, 113-15; Modern Develop- 
ments and Equipment for Concrete Highway Paving, G.K. 
RAY, 116-20; Some Effects of Mixing Time and Batch 
Weights on Quality of Paving Concrete, C.E.MINOR, 121-45. 

Producing Proper Load-Bearing Support for Modern Traffic 
Loads, A.O.WILLIAMSON. Pac Bldr & Engr v 65 n 11 Nov 
1959 p 86-7. Rolling procedures for road testing by 50 ton 
pneumatic tired roller with 90 lb air pressure; various sur- 
face pressures and corresponding psi pressures at various 
depths; considering interlocking compaction forces, heavy- 
weight roller of proper design is most ideal type of compac- 
tion tool in obtaining suitable support and stability in sub- 
grade, base, and surface materials. 


Roadbuilding in the North, C.V.DUNNE. Eng & Contract 
Ree v 72 n 11 Nov 1959 p 100-2. Standard Gravel and Sur- 
facing of Canada has built more than $11,000,000 of roads 
in permafrost of Mackenzie River system, in record time; 
important requisites were: suitable weather, good equipment, 
high quality personnel, and proper planning; some of diffi- 
culties were unavailability of repair parts, poor communica- 
tion and travel. 


Salt Lake City Freeway Requires—Building West’s Tough- 
est Fill. Western Construction v 35 n 1-A Jan 1960 p 66-8, 
70. Bad subsoil conditions indicated construction of 30 ft high 
embankment which by its enormous weight, will bring about 
90% of expected 6 ft of settlement in first year; application 
of sand drains and pervious zones in embankment to hasten 
dewatering. 

Some Variations in Highway Specs. Western Construction 
v 35 n 6-A June 1960 p 102, 104, 106, 108, 110, 114, 118. 
Comparison of highway specifications of Western States; 
tables show for each state specification: maximum density 
required in percent, design features of pavement and shoul- 
ders, type of cement and grading of fine aggregate, grading 
of coarse aggregate, required strength and mix limitations, 
mixing times, quantities and forms required, paving and 
finishing equipment, equipment for embankment compaction, 
and requirements for use of ready mixed concrete. 


Ten Steps for Successful Slurry Sealing, ASSTENMAN. Pub 
Works v 91 n 5 May 1960 p 99-102. Two methods are em- 
ployed by City of Fresno, Calif; one uses sled or slurry seal 
spreader box, charged with slurry material from ready-mix 
trucks; second method is continuous flow pugmill type slurry 
mixing and spreading machine that had been developed in this 
area and which can apply slurry at approximately 5 mi/hr; 
practical advice in 10 points. 

Traffic Bearing Structures—Pavings. Brit Standards Instn 


—Brit Standard Code of Practice CP 2006 1960 204 p. Code 
deals with design, construction and maintenance of pavings 
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for use by road vehicles, pedestrians, and aircraft ; specific 
reference to airfield practice is made where this differs in 
detail from that for roads; code is in five parts covering: 
design and construction of foundations; concrete roads and 
airfields; surfacings other than concrete; footways, cycle 
tracks and verges; surface water drainage. 


Costs. See Highway Administration—Financing; Roads and 
Streets—Germany. 


Curbs. See Adhesives. 


Design. See also City Planning; Highway Engineering ; Roads 
and Streets—Concrete; Roads and Streets—Construction ; 
Roads and Streets—Germany. 


Cooperative Study of Structural Design of Nonrigid Pave- 
ments. Nat Research Council—Highway Research Board— 
Special Report n 46 1959 56 p. Investigation of structural be- 
havior of flexible pavement constructed on poor subgrade; 
results of: flexible type load bearing surfaces studied, test 
facility details, load test procedures, static load test data, 
data on materials of pavement and subgrade, and study of 
temperature and moisture conditions in base and subgrade; 
study was conducted on oval track at Hybla Valley, near 
Alexandria, Va. 


Correlation of Vehicle Design and Highway Design, R.A. 
HABER, D.K.WITHEFORD. ASCE—Proc v 86 (J Highway 
Div) n HW2 June 1960 pt 1 Paper n 2529 p 15-35. Trends in 
vehicle design; aspects of diversity, weight, and speed; result- 
ing requirements concerning highway pavement structures, 
lane width, alignment, clearances, etc; insufficient coordina- 
tion of vehicle design and highway design is placing highway 
program in precarious position; situation calls for unified 
research approach supported by industry and all interested 
groups and agencies, 


Design of Road Improvements in Urban Area, S.E.FRENCH. 
Instn Mun Engrs—J v 87 n 5 May 1960 p 131-48. Some design 
aspects for urban intersection in order to provide additional 
capacity, reduce delays, and reduce accidents on roads; re- 
quirements can be determined by origin and destination sur- 
veys, pedestrian surveys, and accident statistics; effect of 
morning peak and evening peak; determination of weaving 
proportions and width of weaving sections and entry chan- 
nels; design calculations. 


Developing Set of CBR Design Curves. US Waterways 
Experiment Station—Instruction Report n 4 Nov 1959 14 p, 
9 plates. Procedures for constructing any desired set of CBR 
design curves; paper shows how combined CBR curve can be 
used to extend single-wheel relations into high CBR range 
and how, by use of equivalent single-wheel loads, single- 
wheel design criteria can be applied to any multiple-wheel 
configuration; extending either single- or multiple-wheel 
design criteria to criteria for intense usage or for various 
levels of limited usage based on load repetitions. 


Electronic Digital Computer as Aid in Road Location, P.O. 
MALONE. Roads & Road Construction v 37 n 443 Nov 1985 
p 820-31. Procedure developed enables all mathematical opera- 
tions to be carried out mechanically, leaving formulation of 
alignment, and adjustment of trial line in hands of engneer; 
elementary applications of computer to earthwork evaluation ; 
ground profile expressed as digital model, and design pro- 
cedure with ground data; flow chart for evaluation of align- 
ment in plan; case of simple circular and transitioned curve; 
modification to survey procedure. ‘ 


Nuovi criteri per lo studio dell’andamento plani ‘i 
dell’asse stradale, P.P,SSANDONNINI. Tecnica Tellace ues. 
5 July-Aug 1959 p 339-48. New criteria for study of design 
of horizontal alignment of roadway; general procedure for 
rational planning or improvement of horizontal alignment on 
basis of two factors: minimum radius of curvature and con- 
stant of transition; method is based on utilization of some 
properties of deviation angles diagram. 


Scientific Highway Design for Safer 
STONEX. SAE—Paper n S264 for meeting S 
(Detroit Sec) 18 p. Accident statistics duri 
vealed total of 236 accidents, of which 12% 
examination of roadside hazards such as tr 
rails, ete and relation of slo 


Motoring, K.A. 
ept 9-10-11 1960 
ng 1953-1958 re- 
were off-the-road ; 
ees, ditches, guard 


i pe of bank and stabilit : 
development of design standards identified as Getaral aa 


Proving Ground 1960 Road Section Desi 

: gn Standards; - 
ments of concept; cost of accidents; list of average ain 
traffic volumes for highways in Detroit area. 


Drainage. See also Drainage: i 
: > ‘ ge; Highway Sys —Drai ; 
Roads and Streets—Construction. of a aaah eee 


Corrosion of Corrugated Meta r 
BEATON, R.F.STRATFULL. Nat ee 
way Research Board—Bul n 223 1 ; 
survey of 7000 highway drainage 
of de Pee lost to corrosion 
cations only conditions under which ; i 
mate of culvert deterioration closely Kasbah yee ae vec 
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culverts, to estimate amount 
; IM various geographic lo- 


ROADS AND STREETS—Continued 


Hints on Proper Culvert Installation, L.G. SODERMAN: 
Roads & Eng Construction v 97 n 8 Aug 1959 p 62-5. Pastor 
and graphic examples demonstrating proper procedures 
for foundations, best type of backfill to use and its place- 
ment, overcoming problems associated with erosion and pipe 
corrosion prevention. 


Dust Control. Dust Control and Road Stabilization Experiments 


i ontana Cities, G.W.FELSCH, Jr. Western City 
en a See 1959 p 40-1. Experiments with improved salt 
treatment methods; mix should contain 25% clay and silt, 
50% fine gravel from sand size to that of marble and 25% 
of small rock; salt is spread using four tons per mi per in. 
of compacted depth on 18 to 20 ft width ; use of simple yan 
paction method; hydrated lime and soil cement methods; salt 


method proved less expensive. 


Earth. See Roads and Streets—Soil Cement. 
Embankments. See Embankments; Road Machinery; Roads 


and Streets—Construction; Roads and Streets—Foundations ; 
Roads and Streets—Stabilization. 


Escape Ramps. Escape Ramp for Runaway Trucks. Western 


nstruction v 35 n 6-A June 1960 p 73-5. Experience with 
ead on US Route 99 in Los Angeles County at 5 mi section 
of downgrade averaging 5.6% and carrying 3000 trucks per 
day; retarding element is heavy depth of pea gravel; maxi- 
mum required stopping distance was 750 ft from entrance of 
ramp; control by radar speed meter; ramp has accomplished 
sharp reduction of accidents. 


Financing. See Highway Administration—Financing. 
Foundations. See also Highway Engineering—Research; Road 


Materials—Agegregates; Roads and Streets—Bituminous ; Roads 
and Streets—-Concrete; Roads and Streets—Construction ; 
Roads and Streets—Drainage; Roads and Streets—Stabiliza- 
tion; Roads and Streets—Testing ; Soils—Mechanics; Soils— 
Testing. 

A propos de ]’évaluation et du controle de la_ portance du 
sol de fondation d’une chaussée souple, P.ALLAIS. Construc- 
tion v 15 n 1 Jan 1960 p 44-60. Evaluation and control of load 
bearing capacity of foundation soil of non-rigid roadway; 
value and limitations of California Bearing Ratio (CBR) 
method and other methods. 


Earth Motion Beneath Prescribed Boundary Displacement, 
R.C.GELDMACHER, J.W.DUNKIN, R.L.ANDERSON. ASME 
—Trans—J Applied Mechanics v 27 Ser En 1 Mar 1960 p 
120-4. Problem was stated in terms of 2-dimensional model 
and attempt was made to design corresponding experiment ; 
relative deflections between surface of earth and points of 
increasing depths, within earth were measured, max depth 
being 42 ft 7 in.; theoretical and experimental results are 
compared; work was part of study of subbase treatments 
beneath rigid pavements. Paper 59-A-3. 


Effect of Granular and Soil-Cement Subbases on Load 
Capacity of Concrete Pavement Slabs, L.D.CHILDS. Portland 
Cement Assn—Research & Development Laboratories—J v 2 
n 2 May 1960 p 11-20. Experimental concrete slabs were built 
on subbases of three different thicknesses of granular mate- 
rials: on two thicknesses of soil cement, and one directly on 
clay subgrade; article deals with resulting deflections, strains, 
and reactive pressures in order to show relative benefits of 
each subbase material. 


Geotechnische Probleme fuer die Gruendung und Aus- 
fuehrung von Verkehrsdaemmen auf unregelmaessigen tief- 
gruendigen Faulschlammablagerungen unter Wasser, K.KEIL. 
Bauingenieur v 34 n 38, 7 Mar 1959 p 77-82, July p 268-73. 
Geotechnical problems concerning foundation and construction 
of road embankments on deep irregular underwater sapropel 
sediment; this material has large water content, settles 
excessively, and is susceptible to sliding; methods of founda- 
tion construction; consolidation of sediment; sand drainage; 
sinking of dam to solid stratum; blasting away of sediment. 


Roadbeds on Highways and Airport Runways, I.B.MULLIS. 
ASCE—Proec v 86 (J Highway Div) n HW1 Mar 1960 pt 1 
Paper n 2412 p 1-27. Principles of rational design and con- 
struction; numerical tables show comparative data on effect 
of pore space, water content, and cohesion of constituent 


particles of roadbed; compaction of roadbeds and laboratory 
test results. 


Use of Asphalt Bases in Germany, H.SCHMIDT. Roads & 
Road Construction v 37 n 444 Dee 1959 p 356-9. Summary 
of experience with “hot-mix asphalt base’; tabulation of 
three types of graded hot-mix asphalt bases, proposed by 
German Road Research Assn, and suggested design criteria 
which take into consideration: type of traffic for road to be 
built, thickness of overlaying binder, surface and base courses 


which range from 2 to 8 in. depending on type of traffic; ex- 
amples of applications. 


France. La traversée routiére de l’aéroport d’Orly, J.VAS- 


SEUR. Travaux v 44 n 304 Feb 1960 p 59-98. Traffic roads of 
Orly airport; National Highway has four lanes; airport high- 
way has dual one-way roadways, 7 m wide, with two 5.2 m 
wide shoulders; other service roads are 7 m wide; geological 
and hydrogeological conditions at site; surfacings are partly 
of flexible type and partly of concrete construction, dark- 
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colored where they are in open air, and light-colored in 
underpasses. 


Friction. See Roads and Streets—Skid Resistance. 


Frost Effect. Frost and Some Road Materials, E.L.MORGAN. 
Instn Mun Engrs—J v 87 n 2 Feb 1960 p 33-9; see also Sur- 
veyor v 118 n 3510 Sept 12 1959 p 736-8. Frost heave damage 
under British conditions; mechanics of frost effects in soils, 
soil cement, concrete, chalk, and roadstones; use of non- 
susceptible soils in base and addition of CaCle; freeze-thaw 
testing of soil-cement; damages in concrete pavement are 
caused mainly by heave in base; cement stabilization of chalk; 
proper selection of roadstones. 


Germany. See also Road Materials—Aggregates; Roads and 
Streets—Bituminous; Roads and Streets—Foundations; Roads 
and Streets—Testing. 


Die neuen technischen Vorschriften und Richtlimen im 
bituminoesen Strassenbau (1956-1959), H.SCHNABEL. Strasse 
u Autobahn v 10 n 7 July 1959 p 41-9. New technical rules 
and standards for bituminous road construction; paper dis- 
cusses German standards for road bases, surfacing, and main- 
tenance of federal highways, and also rules concerning war- 
ranty. 


Urban Motorways and Rural Roads in Western Germany. 
Roads & Road Construction v 38 n 446, 447, 450 Feb 1960 
p 38-43, Mar p 77-84, June p 174-8. Feb: Traffic relief schemes 
in Mannheim, Ludwigshafen, Cologne, Dusseldorf, Essen, 
Hamburg and Berlin, undertaken by Brit Road Federation ; 
reference to Rhine-Main Expressway, between Mainz/Wiesba- 
den and Frankfurt/Hanan area; Ludwigshafen system of 
elevated roads. Mar: 514-mi Bingen bypass, Oberwesel by-pass, 
elevated highway at Unkelstein, Severins Bridge, Cologne. 
June: Hamburg North-South by-pass motorway; Berlin’s 
Inner Ring Motorway. 


Verkehrsleistung und Baukosten als Masstaebe fuer die 
Bewertung von Strassenplanungen, J.SCHLUMS. Strasse u 
Autobahn v 11 n 2 Feb 1960 p 43-53. Traffic capacity and 
costs of construction as criteria for evaluation of planning 
of roads; general traffic planning of city of Guetersloh is 
discussed; comparison of nine different design solutions for 
intersection, vital for whole network of streets of this city; 
accepted solution shows best proportioning of costs and 
efficiency. 


Great Britain. See also Roads and Streets—Concrete; Roads 
and Streets—Construction; Roads and Streets—Frost Effect ; 
Roads and Streets—Snow and Ice Control. 


New Street, London Wall. Roads & Road Construction v 87 
n 441 Sept 1959 p 264-5. Features of £1,576,100 project 
which has 86 ft oa width and is 1800 ft long, comprising two 
29 ft roadways, 4 ft central reservation, and two 12 ft side- 
walks; surfacing of roadway and south sidewalk is mastic 
asphalt laid on structural concrete; roadway made nonskid 
by application of precoated chippings; street lighting is by 
dual City of London lanterns each containing four 80-w 
fluorescent tubes; underground car park which accommodates 
250 cars runs distance of 1280 ft under street. 


Traffic Plan for London, J.A-PROUDLOVC. Roads & Road 
Construction v 38 n 445 Jan 1960 p 8-12. General traffic con- 
ditions and improvements proposed in L.C.C. development 
plan integrating new limited access road with existing street 
system; vehicle circulation; ring and loop arrangements of 
radial roads around city center; arrangement adopted in 
built-up areas for intersection of two motorways, each with 
fronting collector roads; car parking; how proposals will be 
carried out. 

Greenland. Ice-Cap Access Route, Narssarssuaq, Greenland. US 
Snow, Ice & Permafrost Research Establishment—Tech Re- 
port n 48 May 1960 36 p, 2 tables. 45 mi route in southwestern 
Greenland was located and surveyed for purpose of providing 
year-round access to ice cap; for most part route is on rocky 
terrain; physical characteristics of terrain between Nars- 
sarssuaq and ice cap routes, and recommendations for con- 
tinued study. 

Guard Rails. Die Stahlplanke als Verkehrssicherung, HEIT- 
MANN. Strasse u Autobahn v 11 n 4 Apr 1960 p 149-57. Steel 
guard rail as traffic safeguard; description of various types of 
guard rails used in European countries and United States; 
factors of force at impact; steel rails provide good compro- 
mise solution between required elasticity and stiffness; several 
examples of steel rail deformations. 

Experiments to Determine Impacts Given to Several Road 
Guard Rails, N.TAKAHASHI. Japan Soe Civ Engrs—J v 45 
n 3 1960 p 21-8. Different types of buffers for protection of 
traffic accidents were tested by bumping cars against them; 
tests revealed that particular guard rails used for tests pre- 
vented cars from going beyond them and gave just mild shock 
to car on collision so that passengers were safe and cars were 
almost free from damage. 


Verkehrssicherheit durch DAV-Stahlbetonleitplanken, H. 
WUTZLER. Strasse u Autobahn v 11 n 4 Apr 1960 p 161-4. 
Traffic safety through DAV steel concrete guard rails; DAV 
stands for “Danish car protection” (Dansk Auto-Vaern) ; such 
rails are used at dangerous road sections; in case of impact, 
rail affects tires and has strong braking and guiding effect on 
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them ; rail yields without breaking; photographs show exam- 
ples of impact and deformations. 


Ice Control. See Roads and Streets—Snow and Ice Control. 


India. See Road Materials—Bituminous; Roads and Streets— 
Soil Cement. 


Intersections. See also Highway Systems—Interchanges; Roads 
and Streets—Design; Roads and Streets—Germany; Street 
Traffic Control. 


Planfreie Strassenkreuzungen unter besonderer Berueck- 
sichtigung der Wirtschaftlichkeit, W.MUEGGE. Strasse u 
Autobahn v 10 n 9 Sept 1959 p 326-36. Nonlevel intersections 
and their economic aspects; method is proposed for numerical 
evaluation of economic significance of nonlevel intersections 
and their advantages over level crossings; higher construc- 
tion costs, but savings in signaling and traffic control systems, 
and in operational expenses of cars; calculation of given 
example, 


Treatment of Intersection of Archer and Ashland Avenues. 
Trafic Eng v 30 n 1 Oct 1959 p 15-19. Construction of 
“through-lane-overpass’” on Chicago’s southwest side to pro- 
vide required intersectional capacity without expanding rights- 
of-way; design incorporates single column construction with 
columns located along center line of Archer Ave; this allows 
maximum pavement width under bridge; bridge section is 
through plate girder design with reinforced concrete deck; 
roadway width is 24 ft separated by 1 ft wide median; 
efficiency and safety aspects. 


Joints. Joint Construction in Concrete Pavement, G.K.RAY. 
Nat Research Council—Highway Research Board—Bul n 229 
1959 p 11-19. Longitudinal, contraction, expansion, and con- 
struction type joints, their purpose and design are examined 
relative to their use to connect individual slabs to form pave- 
ment and permit movement therein; joint construction meth- 
ods; installation of dowels, tiebars and expansion joint fillers 
is discusssed; their use in highway or airfield pavements 
provide cracking control and prevent excessive stresses. 


Performance of Doweled Joints Under Repetitive Loading, 
L.W.TELLER, H.D.CASHEL. Nat Research Council—High- 
way Research Board—Bul n 217 1959 p 8-43. Test developed 
to obtain information on load-transfer systems performance, 
requires that specimen concrete slab divided transversely at 
midlength by joint under test, be supported in machine that 
applies known load alternately on either side of joint for any 
desired number of cycles; analysis reveals that exponential 
relation exists between dowel diameter and _ load-transfer 
capacity ; testing machine described. 


Steel Tubes Form Road Joints. Construction Methods & 
Equipment v 41 n 12 Dee 1959 p 104-5. Construction of US 29 
near Washington, DC, required use of unusually hard ag- 
gregate which eliminated use of sawed joints; use of tubular 
steel joint-former, with special rig that rides forms, and 
keeps pace with paving train; jointer comprises welded steel 
frame that can be adjusted to straddle width of pavement and 
is powered by electric motors, fed by 6-hp diesel generator 
mounted on frame. 


Theoretical Approach to Design of Road Joint Seal, E. 
TONS. Nat Research Council—Highway Research Board—Bul 
n 229 1959 p 20-53. Theoretical analysis and computations of 
strains in sealed joint, and presentation of data to verify 
basic theory and outline its limitations; mathematical and 
experimental correlation of joint width, sealed depth, joint 
expansion and extensibility of sealer to outline joint seal 
design procedure. 


Kentucky. See Roads and Streets—Concrete. 


Layout. See Highway Systems—Planning; Roads and Streets— 
Design. 

Lighting. See Street Lighting. 

Location. See Highway Systems—Planning; Roads and Streets 
—Design. 

Machinery. See Road Machinery. 

Maine. See Roads and Streets—Maintenance and Repair. 


Maintenance and Repair. See also Concrete Construction— 
Maintenance and Repair; Roads and Streets—Snow and Ice 
Control; Roadside Improvement. 


Epoxy Resin for Structural Repair of Concrete Pavement, 
W.L.DAVIS, E.PINKSTAFF. ASCE—Proc v 86 (J Construc- 
tion Div) n CO1 Feb 1960 Paper n 2360 p 55-70. Results of 
tests performed in Laboratory of Corps of Engineers in 
formulating epoxy resins which will satisfactorily repair sur- 
face defects in portland cement concrete pavements, will bond 
hardened surfaces of concrete together, and will bond new 
concrete to existing concrete; field applications. 


Road-Surface Maintenance in Maine, P.JOHNSON. Civ Eng 
(NY) v 30 n 1 Jan 1960 p 73-5. There are 7700 mi of roads 
with bituminous treatment applied to gravel surface; retreat- 
ment of these roads consists of ‘“‘mulch” treatment; mulch op- 
eration takes out slight irregularities; most of high-type 
pavement used on heavily traveled highways is bituminous 
concrete; applying bituminous concrete on old concrete pave- 
ment; filling of cracks with RSI emulsion; problems of snow 
fencing, snow removal, sanding, and salt treatment. 
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Thin Bonded Concrete Surfacings Applied to Existing Con- 
crete Road Slabs, R.I.T.WILLIAMS. Roads Road Con- 
struction v 37 n 439 July 1959 p 194-201. To develop material 
suitable for surfacing roads damaged by_ frost action, poor 
workmanship, differential settlement, or when additional con- 
struction thickness is necessitated by increased traffic in- 
tensity, tests were conducted in trial area in which surfacings 
varying in thickness from 36 to 3 in. were applied on 4 to 8 
yr old slabs; surface preparation procedures; results of core 
extractions show that bond developed is satisfactory. 

Maps. See Photogrammetry. 

Markings. See Highway Signs, Signals and Markings. 
Military. See Roads and Streets—Bituminous. 

Name Signs. See Roads and Streets—Signs. 
Netherlands. See also Roads and Streets—Testing. 

Ueber Erfahrungen mit Asphaltbelaegen aus Heissbitumen- 
kies im laendlichen Wegebau, H.J.T.SPAN. Bitumen v 22 n 2 
1960 p 38-41. Experiences with asphalt coating of hot gravel- 
bitumen in rural road construction; new development in 
Netherlands; mixing requirements for coatings and _ base 
courses; results of measurement of expansion, bending, and 
vibration effects. 


Nonskid. See Roads and Streets—Skid Resistance. 

North Dakota. See Roads and Streets—Soil Cement. 

Ontario. See Roads and Streets—Concrete. 

Oregon. See Roads and Streets—Construction. 

Pennsylvania. See Roads and Streets—Concrete. 

Planning. See Highway Systems—Planning; Roads and Streets 
—Design. 

Resurfacing. See Roads and Streets—Maintenance and Repair. 

Roadside Improvement. See Roadside Improvement. 

Roughness Measurement. See Roads and Streets—Testing. 

Shoulders. See Road Materials—Bituminous. 

Signs. See also Highway Signs, Signals and Markings. 


Uniform Street Sign Program for St.Louis, D.J.HANSON. 
Traffic Eng v 29 n 10 July 1959 p 24-6. Aspects of program 
in St.Louis County for updating street name signs; minimum 
standard plates for sign faces are 24 by 6 in., sign plate 
634 in. wide is recommended; maximum plate length is 36 in. 
for messages exceeding 12 letters; sign plate is made back-to- 
back for dual visibility; primary message lettering is 4 in. 
high and is white on green background with letters and back- 
ground fully reflectorized; placement details. 


Skid Resistance. See also Road Materials—Plasties; Roads and 
Streets—Great Britain. 


Griffige Strassendecken, B.WEHNER. Bautechnik v 37 n 4 
Apr 1960 p 135-42. Gripping pavements; experiences with 
measurement of gripping capacity of roads; hysteresis losses; 
changes in gripping capacity due to seasonal and temperature 
conditions; comparison of different surface constructions. 


Influence of Road Surfaces and Their Variables on Passen- 
ger Car Skidding, O.K.NORMANN. SAE—Paper n 205C for 
meeting June 5-10 1960 18 p. Influencing factors are type of 
aggregate, cement or binder, age of surface, maintenance, 
foreign material on surface, and climatic effects; data show- 
ing variation in friction coefficients at various places on 
same surface in 108 tests conducted by towing 4-wheeled 
vehicle and measuring pull required and effect of speed on 
friction coefficients; polishing effect of aggregates; treatment 
of slippery pavements. 


Skid Prevention Research. Nat Research Council—Highway 
Research Board—Bul n 219 1959 73 p. Papers of conference 
at Univ Virginia Sept 8-12 1958: Resume, T.E.SHELBURNE, 
1-4; Accidents and Human Element in Skidding, 5-8; Rela- 
tionship of Vehicle Dynamics to Skidding, 9-14; Relationship 
of Tire Design and Composition to Skidding, 15-20; Relation- 
ship of Road Surface Properties to Skidding, 21-4; Compari- 
son of Methods of Measuring Road Surface Friction, J.H. 
DILLARD, T.M.ALLEN, 25-51; Methods of Measuring Road 
Surface Friction, 52-5; Investigation of Pavement Slipperi- 
ness, J.W.SHUPE, W.H.GOETZ, 56-73. 


Vergleich verschiedener Methoden zur Messung der Strassen- 
griffigkeit, B.WEHNER. Strasse u Autobahn v 10 n 6 June 
1959 p 201-10. Comparison of various methods to measure 
road-adhesiveness; measurements of effects of blocking or 
braking of wheels by using Danish “Stradograph’”’ and simi- 
lar devices of Dutch and German traffic research institutions; 
role of profile and condition of tire and condition of road 
surface. 


Snow and Ice Control. See also Roads and Streets—Concrete; 
Roads and Streets—Maintenance and Repair. 


Electrical Heating of Roads, A.C.WHIFFIN, W.I1.J.PRICE. 
Roads & Road Construction v 38 n 449 May 1960 p 144-5. 
Experiments, made by Road Research Laboratory studying 
use of electrical heating to prevent ice and frost forming at 
danger spots on roads showed that ice can be prevented by 
employing 9 to 12 w/sq ft of road surface; elements should 
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be about 114 in. below surface; method of control; three 
experimental applications and results obtained. 


Heating Methods for Safer Roads in Iey Weather. Surveyor 
v 118 n 3512 Sept 26 1959 p 281-2. Heating of road sections 
with bad accident records in icy weather; trials by British 
Road Research Laboratory; two systems can be used, 240 v 
from three phase supply and low voltage system employing 
insulated wire mesh and maximum potential of 55 v_ above 
earth potential; advantages of both systems; automatic con- 
trol system. 2 

Ice-Melting Properties and Storage Characteristics of Chem- 
ical MEcHReS For Winter Maintenance, W.E.DICKINSON. 
Nat Research Council—Highway Research Board—Bul n 220 
1959 p 14-24. Data on NaCl and CaCl from field and labora- 
tory tests in which these chemicals were used individually 
and in combination to determine their effectiveness under 
various conditions; melting efficiencies; tentative recommen- 
dations for storage based upon field tests. 

Laboratory Study of Ice Removal by Various Chloride Salt 
Mixtures, M.S.KERSTEN, L.P.PEDERSON, A.J.TODDIE, Jr. 
Nat Research Council—Highway Research Board—Bul n 220 
1959 p 1-13. Tests including measurements of amount of melt- 
ing, combined melting and bond breakage between ice and 
slabs, and test incorporating added action of revolving wheel 
were used to study ice removal by NaCl, flake and pellet 
CaCle and mixtures; tests show that results with mixtures are 
always intermediate between those for tests with straight 
salts; tabular data. 

Sloping Driveway’s Snow Melting System Assures Snow- 
free, Slipfree Pavement, J.RUDBERG. Heating, Piping & Air 
Conditioning v 31 n 10 Oct 1959 p 112-138. 18,400 sq ft drive- 
way is enmeshed with grids constructed from % in. wrought 
iron pipe supplied by 2 in. headers which circulate ethylene 
glycol solution heated by shell-and-tube steam converter in 
building basement; means for preventing slab cracking; heat- 
ing medium’s temperature is controlled by automatic steam 
valve modulation in response to two discharge thermostats ; 
system and controls for snow drift removal. 


Soil Cement. See also Roads and Streets—Concrete; Roads and 


Streets—Frost Effect; Roads and Streets—Stabilization. 


Design and Construction of Soil-Cement Roads in West 
Bengal, S.N.GUPTA, P.L.DE. Instn Engrs (India)—J v 40 n 
9 pt 1 May 1960 p 571-86. Report on Indian soil cement roads 
and experimental constructions; variety of tables show data 
on soil analyses, particle sizes, soil/sand proportions, mixing 
proportions, cement content, optimum moisture content, dry 
density, and different use in various courses; good results were 
observed in spite of adverse clay conditions and high ground 
waters. 


Relationship Between Dry Density, Voids/Cement Ratio 
and Strength of Soil-Cement Mixtures, W.J.LARNACH. Civ 
Eng (Lond) v 55 n 648 July 1960 p 903-5. Results of testing 
various soil cement mixtures show data on relationship of 
these factors at 7 days; results also show that flexural 
strength of soil cement mixtures at 7 days is psi 0.28 times 
value of compressive strength. 


Soil-Cement Laboratory Handbook. Portland Cement Assn, 
Chicago, Ill, 1959 62 p. Manual is concerned with methods 
of making laboratory tests for determining: that proper 
amount of water be mixed uniformly with soil cement mix- 
ture, and that moistened soil-cement mixture be compacted 
to proper density before cement hydration; methods for test- 
ing soil-cement, selection of cement contents, soil-cement test 
methods, compressive-strength tests, short and rapid sandy 
soil tests, and testing of sandy soils and plastie soil-cement; 
pertinence to highway uses. 


Soil-Cement Streets are Good for Both City and Contractor, 
A.J.KOVASH. Am City v 75 n 4 Apr 1960 p 92-3. Soil 
cement proved excellent for North Dakota climate with 150 F 
temperature differences; soil-cement construction permits use 
of materials that would be sub-standard in other types of 
road building; use of conventional road building equipment 
with addition of six ft wide single pass soil stabilizer; low 
maintenance costs. 


Stabilization. See also Roads and Streets—Dust Control; Roads 


and Streets—Frost Effect; Roads and Streets—Soil Cement; 
Soils—Stabilization. 


Bodenverfestigungstechnik im Strassen- und Autobahnbau 
D.A.HINRICHSEN. Strasse u Autobahn v 10 n 4 Apr 1959 
p 109-13. Soil stabilization in road and federal highway con- 
struction; known stabilization methods, materials, criteria of 
their application, and aspects of bearing capacity are dis- 
cussed ; development and description of present German cater- 
pillar soil mixer and placer machines which can be used, by 
interchanging certain parts, for soil cement method as well 
as for bituminous stabilization. 


County Tests Sulfite Liquor as Stabilizer. Better Roads 
v 29 n 10 Oct 1959 p 82. Cook County, Ill, applied sulphate 
liquor, waste product from pulp and paper mills, as road base 
stabilizer; pressure distributor applied liquid in increments 
of 0.5 gal/sq yd; unsurfaced roadway consisted of 12-in. base 
of traffic found pit-run gravel; test results indicate waste 
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material and aggregate compact to dense and uniform sur- 
face; county will use it to stabilize bases before applying 
bituminous mix. 


Laboratory and Field Tests on Cement-Stabilised Pulverised 
Fuel Ash, S.RAYMOND. Civ Eng (Lond) v 55 n 645, 646 Apr 
1960 p 513-16, May 671-4. Results of laboratory investigation 
and field tests on pulverized fuel ashes (p.f.a.) for cement 
stabilization ; results indicate that satisfactory road base 
material can be made of p.f.a. stabilized with 10% cement; 
method of assessing optimum moisture content which allows 
for known variability of most ashes; seven day cube crush- 
ing strengths of 1000 psi with mixes of 15% sand, 70% p.f.a. 
and 15% cement was attained. 


Les stabilisations au ciment, a la chaux et aux cendres 
volantes dans les constructions routiéres, W.GRIMM. Con- 
struction v 14 n 11 Nov 1959 p 321-31. Stabilization by ce- 
ment, lime, and fly ash in road construction; review of 
present knowledge on subject; general principles of stabiliza- 
tion and of soil cement method; results and present status of 
laboratory research; proper mixtures; mixtures for frost 
protection. 


Lime Stabilization of Road Foundations—General Views and 
Experiences in Transvaal, P.E.FOSSBERG. Civ Engr in S 
Africa v 1 n 11 Nov 1959 p 233-46. Makeup of clays is ex- 
plained, as well as phenomena of electric surface charges, 
adsorption, base exchange, etc; methods of determining clay 
types; chemical composition of some typical limes are given 
and phenomena of hydraulicity, plasticity, and soundness are 
discussed ; tentative specifications for road limes; reactions in 
soil by lime stabilization as base exchange and cementive 
action; lime-stabilization works in Transvaal. 


Progress Report: Highway Compaction Control, H.A. 
RADZIKOWSKI. Roads & Streets v 103 n 1 Jan 1960 p 73-5, 
102. Survey of density requirements for embankments, meth- 
ods for density determinations and laboratory and field meth- 
ods; advantages of nuclear test method; equipment require- 
ments for embankments; new developments and applications 
of compaction equipment. 


Résultats pratiques d’essais de stabilisation chimique par 
hydrophobants pour des chaussées secondaires, A.DUCLOUX, 
J.BAUDET. Construction v 15 n 1 Jan 1960 p 61-71. Practical 
results of chemical stabilization tests on secondary roads 
using water repellent materials; field experiments were made 
on two test roads in France with various water repellent 
products; tables show data on soil components and mixing 
rates and give results on water content and soaking perform- 
ance of soil after treatment. 


See Roads and Streets—Foundations. 


See also Roads and Streets—Concrete; Roads and 
Streets—Construction ; Roads and Streets—Design; Roads and 
Streets—Joints. 


AASHO Road Test, F.BURGGRAF, W.B.McKENDRICK, Jr. 
Civ Eng (NY) v 30 n 1 Jan 1960 p 35-7. Test program is first 
application of techniques of statistical experiment design; test 
facilities consist of six independent loops of highway pave- 
ment and sixteen bridge spans, one lane wide and 50 ft long; 
each loop was built as straight section of four-lane, divided 
highway with varying concrete and asphaltic pavements; all 
usual structural conditions are applied in rigid and flexible 
pavements; various axle loads in test vehicles; measuring 
instruments; evaluation methods. 


Dynamic Testing of Pavements, W.HEUKELOM, C.R. 
FOSTER. ASCE—Proc v 86 (J Soil Mechanies & Foundations 
Div) n SM1 Feb 1960 pt 1 Paper n 2368 p 1-28. Each time 
vehicle passes over pavement, surface is deflected and re- 
bounds, creating strain conditions for 0.01 to 0.1 sec; meth- 
ods used in Netherlands for simulating and studying such 
dynamic conditions in pavements, base courses, and sub- 
grades; use of single frequency monochromatic wave vibrator 
and of three point bending machine for determination of 
dynamic E-modulus and strength of asphaltic mixtures. 


Dynamische Untersughungen an Strassen, G.BAUM. Strasse 
u Autobahn v 10 n 8 Aug 1959 p 277-82. Dynamic testing of 
roads; measurements made at about 250 testing points on 
German roads; use of vibrating instruments in which fre- 
quency of vibration is between 10 to 75 eps; amplitude of 
response, characteristic for various constructions, and condi- 
tions of road is shown by geophone stresses measured by milli- 
voltmeter ; examples of measurements are given. 


El Washo Road Test: posibles aplicaciones a las carreteras 
Espanolas, M.VELAZQUEZ VALAZQUEZ. Revista de Obras 
Publicas v 107 n 2926 Feb 1959 p 79-85. Features of Washo 
road test and its possible applications on Spanish highways. 


Electronics Assists in Highway Construction, H.HARRIS. 
Electronics v 32 n 51 Dec 18 1959 p 69-71. Electronic instru- 
mentation for testing highway construction described; in- 
struments measure various effects of highway traffic on test 
pavements and moisture content and subsurface temperature 
at test site; instruments speed acquisition of test data, per- 
mit rapid engineering and statistical analysis. 
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PCA Mobile Transportation Laboratory, R.L.JANES. Port- 
land Cement Assn—Research & Development Laboratories—J 
v 2n 1 Jan 1960 p 15-18. Laboratory at Skokie, Ill, uses 
pavement testing mobile unit composed of tractor trailer 
which can be variously loaded and of mobile laboratory 
trailer with equipment for recording eight separate pieces 
of information including strains and deflections in pavement 
surface, temperatures, pressures, accelerations or velocities, 
or other physical phenomena; separate skid trailer is used 
to determine function characteristics of concrete pavements. 

Some Investigations on California Bearing Ratio and North 
Dakota Cone Tests and their Correlation, A.SINGH, C. 
RANJAN. Roads & Road Construction v 38 n 446 Feb 1960 
p 53-5. Attempt made to correlate these two tests so that 
NDC test may serve as quicker means of field control and 
design and afford same information as otherwise obtained 
from CBR test; it is concluded that it is possible to establish 
formula expressing relationship between CBR and NDC Bear- 
ing Value of Soils, particularly fine-grained ones. 


Zur Messung der Rauheit von Strassendecken, H.von 
WEINGRABER. Strasse u Autobahn v 10 n 8 Aug 1959 p 
303-6. Roughness measurement of pavements; surface testing 
by casting method has certain disadvantages; proven method 
is graphite dusting of surface and taking negative print from 
dust by pressed-on film material; positive prints from film 
can be easily evaluated; other method uses plexiglass plate 
with number of vertical needles which adapts to height or 
depth of surface differences; figures show surfaces as they 
appear in graphite and in needle method. 


Toll. See Highway Systems—Toll. 

Traffic Control. See Street Traffic Control. 

Traffic Surveys. See Traffic Surveys. 

Washington, D.C. See Roads and Streets—Joints. 
Wyoming. See Roads and Streets—Construction. 
ROADSIDE IMPROVEMENT 


Engineering Tool—Crown Vetch, R.S.ROSS. Better Roads v 
29 n 7 July 1959 p 18-19. To prevent soil erosion on steep 
(1%:1 gradient) sterile subsoils and for roadside enhance- 
ment, penngift crown vetch was planted; plant which flowers 
is vigorous, dense, vegetative growth which binds erodible soil 
particles together into dense, fibrous immovable mass; plant 
controls weed growth and is drought and fire resistant; cost 
of plantings is from 7 to 10¢ per sq yd; plantings can be 
mowed to 4 in. minimum without adverse effect on plant. 


Mulching Seeded Areas, W.J.GARMHAUSEN. Pub Works 
v 91 n 6 June 1960 p 100-2. Mulching techniques on Ohio’s 
roads; general use of straw; stabilization of straw with 
asphalt emulsion; other mulches include hay, grain, sawdust, 
ground corncobs, latex and plastic products; mixing, placing, 
and spraying equipment. 

Roadside Development. Nat Research Council—Highway Re- 
search Board—Publ 697 1959 56 p. Papers presented before 
38th Annual Meeting Jan 5-9 1959 at Washington, DC, are as 
follows: Report of Committee on Roadside Development, 
W.J.GARMHAUSEN, 1; Design of Urban Highway Land- 
scaping, H.H.JURKA, J.F.TOTH, W.S.TUTTLE, 3-14; Design 
of Rural Highway Landscaping, O.A.DEAKIN, 15-18; Recent 
Developments in Soil Erosion Control Practices and Materials, 
W.W.STEINER, 19-24; Roadside Design to Reduce Traffic 
Noise, W.H.SIMONSON, 25-6; Maintenance of Interstate 
Highway Roadsides as Affected by Work Operations, J.L. 
WRIGHT, 27-9; Maintenance of Interstate Highway Road- 
sides as Affected by Highway Design, M.H.ASTRUP, 31-3; 
Aerial Seeding of Highway Slopes, M.H.ASTRUP, 35-8; Land 
Use Treatment Plan as Related to Maintenance, E.A.DISQUE, 
39-44; Anti-Litter Campaign Reduces Maintenance, J.E. 
CLARK, 45-9; General Discussion, 51-6. 


Roadside Development 1960. Nat Research Council—High- 
way Research Board—Publ n 774 1960 25 p. Papers presented 
at 39th Annual Meeting Jan 11-15 1960 in Washington, DC, 
as follows: Report of Committee on Roadside Development, 
W.J.GARMHAUSEN, 1; Interim Report on Herbicides for 
Roadsides, H.H.JURKA, 2-3; Slope and Rounding Design, 
H.H.IURKA, B.TETELMAN, 4-8; Roadside Design to Reduce 
Traffic Noise: 1958-60, W.H.SIMONSON, 9-10; Fertilizers 
and Their Contribution to Roadsides, W.H.DANIEL, 11-13; 
Planting in Semi-Arid Regions in United States, J.MON- 
TEITH, Jr, 14-15; Landscape Design and Modern Highway, 
H.B.OWENS, 16-18; Landscape Design Principles and Their 
Application to Modern Highway, B.G.SEARS, 19-20; Median 
Planting for Headlight-Glare Screening and Traffic Guidance, 
O.A.DEAKIN, 21-5. 


Selective Cutting of Roadside Vegetation for Improved 
Highway Safety, Appearance and Use. Nat Research Council— 
Highway Research Board—Special Report n 43 1959 42 p. 
Principles and practices; factors such as construction, main- 
tenance and costs of promoting road safety by improving 
sight distance on curves and intersections, and improving 
appearance of shoulders, drainageways, and slopes are exam- 
ined relative to their influence on driver behavior. 


University Tests New Seeded Grass Blankets for Highway 
Landseaping. Roads & Eng Construction v 97 n 10 Oct 1959 
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p 96-7. New method of grass planting, introduced to facilitate 
highway landscaping operations tested at Univ of New Hamp- 
shire: developed by Troy Blanket Mills of Troy, NH seeded 
blankets consist of 4-oz jute with bottom layer of special 
paper, and contain seed, fertilizer, pH control, vermiculite, 
grub control agents and organic mulch which provides uni- 
form distribution of 31%4 tons/acre; method of placing blank- 
ets. 


Weed Control. Roadside Spray Program Has Produced Excel- 
lent Results, W.J.GOODHEART. Better Roads v 29 n 9 Sept 
1959 p 19-20. Details of Vermont Dept of Highways chemical 
spray program for weed, brush and tree control along rights 
of way; program is budgeted at $10,000 per annum; it is 
estimated that at present 700 mi will be treated at cost of 
about $20.00 per mi; spraying techniques; results of program 
are good; to date, no claims against department have been 
made from damage resulting from spray operations. 


ROCK. See Concrete Aggregates; Geochemistry ; 
Petrology. 


ROCK BOLTING. See Mines and Mining—Roof Supports. 


ROCK BURSTS. See Coal Mines and Mining—Rock Bursts; 
Mines and Mining—Rock Bursts. 


ROCK CRUSHERS. See Crushers; Ore Treatment—Crushing 
and Grinding. 


ROCK DRILL STEEL. See Rock Drills. 
ROCK DRILLING 


See also Boreholes; Drilling, Diamond; Mines and Mining— 
Blasting; Oil Well Drilling; Rock Drills; Shaft Sinking; 
Tunnels—Construction; Water Supply Tunnels. 


Abrasive Wear Effects in Rotary Rock Drilling, B.G.FISH, 
G.A.GUPPY, J.T.RUBEN. Instn Min & Met—Trans v 68 pt 
8 1958-59 May 1959 p 357-83, 2 plates, pt 11 Aug 1959 p 
533-9, (discussion) v 69 pt 4 1959-60 Jan 1960 p 194-8. Inves- 
tigation of abrasive wear feature of rotary rock drilling which 
arises from high frictional forces developed at cutting edges; 
simple laboratory test of rock abrasiveness developed and 
results are compared with those obtained in full scale drilling ; 
other factors considered are compressive strength, Shore hard- 
ness and geological characteristics of rocks investigated. 


AM9 Chemical Grout, L.E.MARK. Pennsylvania State Univ 
—Mineral Industries Experiment Station—Bul n 72 Mar 1960 
p 107-9. Am-9 is blend of two organic chemicals; this com- 
pound is soluble in water; it can be polymerized to form gels 
with concentration of 3% by weight to solubility limit of 
approximately 50%; gel time can be controlled from few 
seconds to 24 hr; AM-9 chemical grout can be placed any- 
where that water will flow; recommendations for handling, 
maintenance, application and protective equipment. 


Blasting without Removing Soileap, S.BRANNFORS. Com- 
pressed Air & Hydraulics v 24 n 281 Aug 1959 p 264-6. New 
method of drilling and blasting rock without removing soil 
layers developed in Sweden and presently employed on Motala 
River Lindo Canal project; 4750 holes blasted successfully to 
date; fragmentation of rock is sufficiently small to permit 
removal of debris by dredging; description of methods of 
preparation and performance of operation. 


Geology ; 


Canadian Experiences with AM-9 Polymer, J.W.McBEAN. 
Pennsylvania State Univ—Mineral Industries Experiment Sta- 
tion—Bul n 72 Mar 1960 p 111-18. Examples of successful use 
of chemical grout; advantage of use is in controlled setting 
time; drill rods and core barrels cannot be “cemented in” as 
sometimes happens with quick setting cement; drill rods are 
easily jarred loose from any AM-9 gel which may set around 
them; gel in drill rods is extruded like toothpaste by high 
pressure pump stream. 


Coromant Cut. Min J v 258 n 6485 Dec 4 1959 p 570-1. New 
method of drilling in small drifts with lightweight air leg 
rock drills to give much greater advance per round; essential 
feature of new method, is drilling of slot formed by number 
of small holes drilled closely together; equipment used in 
drilling and techniques of charging and testing; longer ad- 
vance per round in small cross sectional areas is greatest 
advantage of method. 


Development of Large-Diameter Rotary Drilling Machines 
and Equipment for Mining and Construction Industries, J.H. 
ALLEN. Pennsylvania State Univ—Mineral Industries Experi- 
ment Station—Bul n 72 Mar 1960 p 71-81. Development, 
operation and costs of hard rock core drilling, shaft sinking, 
tunneling and foundation drilling machines, reverse circu- 
lation drilling and missile silo construction; drilling methods 
employed by most of machines would require little or no lining 
to insure smooth boreholes side walls; concepts for machines 
to drill 20 ft diam range holes. 


_ Developments in European Drilling and Blastin i 

K.H.FRAENKEL. World Construction v 13 n Stuca tues 
p 28-9, 32-4, 39-40, 45-6, 49. Review of methods, trends, cost 
and other plannng factors in art of rock drilling, principally 
as applied to tunneling for hydroelectric and other types of 
projects; most of examples given are from Swedish projects. 


ROCK DRILLING—Continued Ki a 
Diamond Drilling into High Pressure Water Underground. 
S African Min & noe Jv 771n 8509 May 6 1960 p 1105. Im- 
provement in rod holding device during drilling ahead of shaft 
sinking so that no bending movement is relayed to rod string 
or holding equipment when water under pressure is encoun- 
tered: device is axially located with casing and _rod string ; 
new equipment also permitted continuous drilling against 
high water pressure to complete drilling without interruption 
and cost of cementing up water bearing fissures. 


Drilling and Blasting Methods on Niagara Power Project. 
World Car cisnetion vy 13 n 7 July 1960 p 42-3, 45. 3,200,000 
cu yd of excavated rock consists mostly of dolomitic lime- 
stone; Hercules Gelamite No. 1, Hercules 40% Extra Gelatin, 
Hercules 40% Extra Dynamite, and Hercules Hercomite No. 
7A were used in blasting; description of drilling bits used; 
drill hole diameters depended on lifts taken. 


48-in. Diamond Drill Holes Applied to Underground Blast- 
ing, J.A.PATTERSON. Can Min J v 81 n 1 Jan 1960 p 50-1. 
Drilling of large holes preparatory to blasting of large pillars 
is advantageous because drilling costs are less and loading 
operation can be done in one-half time, approximately hori- 
zontal holes varying from 30 to 120 ft in length were drilled; 


description of turntable assembly, diamond tools, drilling 
equipment, and their performance. 
Gesetzmaessigkeiten beim Gesteinsbohren, H.WAHL, Q. 


KANTENWEIN, W.SCHAEFER. Bergbau Archiv v 20 n 1-2 
1959 p 58-90. Principles of rock drilling; experiments con- 
ducted on models with rotary drilling, percussive drilling, 
combined percussive and rotary drilling, and rolling cutter 
drilling. 24 refs. 


Horizontal Boring for Subsurface Utility Installations, T.R. 
TRENT. Pensylvania State Univ—Mineral Industries Experi- 
ment Station—Bul n 72 Mar 1960 p 67-9. Power and area of 
working room are main factors which limit installations by 
horizontal boring; for small pipes where there is not room 
to change cutter heads on inside without withdrawing sleeve, 
working life of cutters will have to be extended considerably 
even though most small bores which are being done are indi- 
vidually well below life of oil field type rock drill bit. 


Impact Crater Formation in Rock, W.C.AURER, J.S.RINE- 
HART. J Applied Physics v 31 n 7 July 1960 p 1247-52. 
Craters were produced by firing spherical steel projectiles of 
3/16 and 9/32 in. diam into sandstone and granite at veloci- 
ties ranging from 300 to 6000 fps; impact angles of 30, 60 
and 90° were used for sandstone and 90° for granite; descrip- 
tion is given of shapes of craters obtained, mechanisms in- 
volved in crater formation, and physical rock characteristics 
involved; relevance to percussive drilling and impact crushing. 


Jet Piercing for Hard Rock Formations. Mine & Quarry 
Eng v 26 n 10 Oct 1960 p 440-5. Design and operation of 
American and Soviet jet and thermal drilling units; blow- 
pipe is directed against rock and disintegration is brought 
about by melting action; petroleum base fuel is burned and 
steam is added to combustion products which, in their exit 
from hole around blowpipe, attain sufficient velocity to carry 
disintegrated rock particles out of hole; drilling perform- 
ances in quartzite, granite, taconite, and other hard rocks; 
cost analyses of various types of drilling factors. 


Jet-piercing in Granite Quarries. Min & Chem Eng Rev v 
52 n 12 Sept 1960 p 69. Equipment easily cuts channels in 
granite quarries, drills blast holes and gives attractive texture 
to granite surfaces; jet process produces sufficient heat, by 
burning oxygen and kerosene under pressure, to spall granite 
and other stone; it is spalling action, not melting that pro- 
duces channel or hole in stone; average drilling speeds using 
jet-flames are 15 to 20 ft per hr. 


New Water-Boring Technique. S African Min & Eng J v 
71 n 3496 Feb 5 1960 p 303. Technique applies percussive 
shock of simple high speed compressed air hammer directly to 
tungsten carbide tipped bit at bottom of hole instead of 
through shock absorbing drill rod; application to water 


boring; 6 in. air operated percussion hammer i bl 
drilling up to 500 ft of depth, is capable of 


Penetration Rates in Rock Drilling, B.C.-MISRA. J Mines, 
Metals & Fuels v 8 n 9 Sept 1960 p 14-18. Factors affecting 
penetration rates of percussive, rotary and percussive rotary 
drills; ways of improving penetration rates without increasing 
energy consumption and bit wear; causes of low penetration 
in three major types of drilling methods are analyzed and 
methods of effecting improvement suggested. 

Some Further Factors Affecti 
formance and Their Influence on 
E.W.INETT. Instn Min & Met- 
151-8, pt 6 p 279-81, pt 9 p 45 
dexed in Engineering Index 1958 


Step Forward in Mine Rock- 


ng Percussive Drilling Per- 
Size Distribution of Cuttings, 
-Trans v 68 pt 4 1958-59 p 
7-9. Discussion of paper in- 
p 1188 from Nov 1958 issue. 


s Drilling Technique. S Afri 

Min & Eng J v 71 n 3504 Apr 1 1960 p 783, 785. Binion 
thrustor exerts its pressure on rock drill conveniently mounted 
in machine carrier supported on slide rails which, in turn, are 
clamped by means of self aligning clamps to cross arms of 
rig; thrustor is admitted to rear end of piston by means of 
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N 


retraction control valve; method of operation is reversed in 
order to’ withdraw machine carrier and drill steels. 


Undercutting From Draw Drift Pays Off at Cleveland Cliffs’ 
Mather “A” Mine, O.W.HAKALA. Eng & Min J v 160 n 12 
Dec 1959 p 104-5. Vertical fans of upholes, drilled from draw 
drift and progressively blasted so as to enlarge initial under- 
cut-level slot leaving pillar over drift, have proven exception- 
ally safe and efficient for undercutting caving blocks; electric 
slushers are used in draw drifts and in transfer drifts serving 
draw drifts; drilling in specular hematite is done with air 
rotary machines; bits are 2-in., two-finger, tungsten carbide 
inserted; drill rods are sectional. 


Untersuchungen ueber den Einfluss von Schnittgeschwindig- 
keit und Vorschub auf den Verschleiss von Hartmetallwerk- 
zeugen beim drehenden Bearbeiten von Gesteinen, W. 
SCHMIDT. Zeit fuer Erzbergbau u Metallhuettenwesen v 13 
n 4 Apr 1960 p 174-9. Investigation of influence of rate of 
cutting and feed upon wear of hard metal tools during rotary 
machining of rocks; experiments on facing lathe; comparison 
of machinability of rocks and metals. 


Vliyanie osnovnykh faktorov na _ skorost bureniya, E.O. 
MINDELI, N.F.KUSOV. Ugol v 34 n 7 July 1959 p 33-6. 
Influence of basic factors on rate of drilling; dependence of 
rate of drilling on diameter of bit; rate of drilling and depth 
of shot hole; influence of compressed air pressure on rate 
of drilling. 

Zentrales Trockenabsaugen beim schlagenden Bohren in 
Ueberhauen auf der Grube Meggen der ‘“‘Sachtleben’? AG, 
D.WOLFF, K.HARNISCHMACHER. Zeit fuer Erzbergbau u 
Metallhuettenwesen v 13 n 2 Feb 1960 p 59-63. Central dry 
vacuum suction during percussive drilling in raise of Meggen 
mine of “‘Sachtleben” AG; characteristics of drill hammer and 
suction device for removal of drilling chips. 


oise. See Noise—Control. 


ROCK DRILLS 


Bits. 


See also Boreholes—Exploratory ; Coal Mines and Mining— 
Drills; Drilling, Diamond; Mines and Mining—Mechaniza- 
tion; Rock Drilling. 


Aspects of Deep Hole Drilling, C.K.G.LAMMING. Mine & 
Quarry Eng v 26 n 4 Apr 1960 p 138-46. Factors that affect 
primary breaking of rock in quarry face; types of light- 
weight mobile down-hole drill rigs which permit 4 in. hole to 
be drilled to 150 ft; development, design, operation and ap- 
plication of drill rig compressors. 


Das schlagende Bohren, L.ENGEL. Bergbauwissenschaften 
v 7n 8 Apr 20 1960 p 169-76. Percussive drilling; conditions 
which are important for design of drill hammers so that they 
will run with highest drilling speed at best preservation of 
drilling rods; weak parts of rods where failures usually occur 
are pointed out; ways to decrease stress in rods. 


Die Beurteilung von Bohrgezaehe nach Betriebsversuchen 
unter Anwendung der mathematischen Statistik, W.HERR- 
MANN-TRENTEPOHL. Glueckauf v 96 n 2 Jan 16 1960 p 
91-9. Evaluation of drills after testing in mine; application 
of mathematical statistics. 


43 Years of Progress in Drill-Steel Thread Design, F. 
ANDERSON. Eng & Min J v 161 n 5 May 1960 p 98-101. 
Evolution of design of eight designs of drill rod threads from 
standpoint of metallurgical, mechanical and operational prob- 
lems; latest development is new percussion rod thread suited 
for long hole drilling; offers looser running thread, easy dis- 
connection, and longer wear. 


Laboratory Study of Two Percussive-Rotary Drilling Ma- 
chines, G.A.GUPPY. Mine & Quarry Eng v 26 n 1 Jan 1960 
p 22-9. Comparative investigation of two types of percyssive- 
rotary rock drilling machine; characteristics of Salzgitter 
V.100 and Hausherr DK7ES machines; Salzgitter at given 
nominal rotation speed shows higher penetration rate and is 
heavier than Hausherr; justification for changing design of 
chuck fitting and feed rate limiting device employed by both 
machines; otherwise both machines are operationally sound 
and robust. 


Primenenie bystroudarnogo perforatora pri provedenii gori- 
zont. al’noi razvedochnoi vyrabotki, I.N.POPOV, N.S.RODIO- 
NOV. Razvedka i Okhrana Nedr v 26 n 2 Feb 1960 p 29-32. 
Application of rapid percussive perforator in driving of 
horizontal exploratory working; data on performance and 
efficiency of two percussive drills PM508, and Finnish T-10 
perforator. 


Thread Connections in Long-Hole Drilling, K.F.LAUT- 
MANN. Mine & Quarry Eng v 26 n 9 Sept 1960 p 395-8; see 
also S African Min & Eng J v 71 n 3521 July 29 1960 p 243, 
245, 247. Recent advances in development of rods for long 
hole percussive drilling, especially types of thread connec- 
tions; principal types are reverse buttress thread, rope thread, 
conical reverse buttress thread, and round thread; threads on 
bits and rods and their specifications. 


See also Boreholes—Exploratory ; Coal Mines and Mining 
—Drilis; Drilling, Diamond; Oil Well Drilling—Bits. 
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Carbide Powder Metal Insert Rock Bit, H.FROMMELT. 
Pennsylvania State Univ—Mineral Industries Experiment Sta- 
tion—Bul n 72 Mar 1960 p 103-5. Carbide tipped finger bit 
has removable inserts that are brazed to steel shank; when 
carbide is drilled or chipped tips are replaced in usual fash- 
ion; another approach to tool design consists of bit with three 
fingers of steel or ductile iron to which especially designed 
inserts are wedged with lock wedges; powder metal insert 
acts as dampener and extends life of carbide blade. 


Erfahrungen mit Diamantkronen neben Hartmetallschneiden 
und Rollenmeisseln beim Gasbohren auf der Zeche General 
Blumenthal, H.WUNSCH. Glueckauf v 95 n 5 Feb 28 1959 p 
265-73. Experience with diamond, carbide tipped, and rotary 
bits used to drill firedamp drainage boreholes in General 
Blumenthal coal mine; use of 66 mm diamond bits under local 
mining and geological conditions in hard rocks demonstrated 
best efficiency. 


Increasing Life of Drill Steel, IHJULSTAD. Mine & 
Quarry Eng v 26 n 7 July 1960 p 284-96. Factors which ad- 
versely affect permanence and life of tungsten carbide tipped 
rock drill steel and outline of correct handling treatment 
required to extend normal useful life; kinds of drilling tools; 
training of operators and supervision of steel bit usage is 
necessary for reduction of drilling costs. 


Lite diamantove vrtaci jadrovaci korunky, M.PIRNER. Hut- 
nicke Listy v 14 n 7 July 1959 p 588-93. Cast diamond core 
drill bits; best manufacturing method employs vacuum cast- 
ing and use of water glass to achieve bonding of stones to 
matrix material; 420-450 VHN achieved for Cu-Ni-Mn alloy 
quenched from 800 C and precipitation hardened between 400- 
450 C; 200 VHN achieved for Cu-Ni-Si alloy by same heat 
treatment; Al-bronze alloy which requires no heat treatment 
may be advantageously substituted for Cu-Ni-Si alloy. 


Testing Diamond Drill Bits Under Controlled Conditions, 
R.G.WEAVIND, G.B.DAUNCEY. S African Inst Min & Met— 
J v 60 n 12 July 1960 p 627-46. Factors and techniques in- 
volved in standardization and control of test drilling rig 
apparatus; bit testing procedure includes design of bit, dia- 
mond pattern and content, waterway design, matrices, record- 
ing of test data and processed drilling material; more power- 
ful machines, increased drilling speeds, and more exacting 
requirements demand constant revision of existing specifica- 
tions and equipment. 


12 Steps to Retip TC Drill Steel, J.A.BROWN. Eng & Min 

J v 161 n 8 Aug 1960 p 94-7. Successful technique employing 
high temperature liquid salt bath for retipping and manufac- 
ture of tungsten carbide rock drill steel has been developed ; 
savings of 50% in drilling costs has been achieved, as com- 
pared with cost of new steel; it is found that alloy drill steel 
is capable of carrying second tungsten carbide insert without 
reaching end of its fatigue life; details of process, such 
as selection of steel, annealing, brazing, cooling, and grind- 
ing. 

Dust Suppressors. See Mines and Mining—Dust Problems. 

ROCK FILL DAMS. See Dams, Earth. 


ROCK PRESSURE. See Coal Mines and Mining—Rock Pres- 
sure; Mines and Mining—Rock Pressure. 


ROCK PRODUCTS 


See also Concrete Aggregates; Limestone; Quarries and 
Quarrying; Quartz; Road Materials—Aggregates; Sand and 
Gravel. 

Geologic Appraisal of Dimension-Stone Deposits, L.W. 


CURRIER. US Geol Survey—Bul n 1109 1960 78 p, 7 plates. 
Classification of dimension stones; economic aspects; geo- 
graphic distribution; industrial factors in evaluation of 
deposits; relation of geological setting of stone to its suit- 
ability ; schedule for examination of deposits and quarries. 


Granitnye porody kak istochnik stekol’no-keramicheskogo 
syr’ya, S.M.KUPFER, V.I.MAGIDOVICH. Razvedka i Okhrana 
Nedr v 25 n 12 Dec 1959 p 1-6. Granite rocks as source of raw 
material for glass and ceramic industry; characteristics of 
muscovite granites of Rezhik in Urals, and biotite granites of 
Lezniki in Ukraine; testing of granites and chemical composi- 
tion of concentrates produced. 


Sandstones of West Virginia, T.ARKLE, Jr, R.G.HUNTER. 
West Virginia. Geol & Economic Survey—Report Investiga- 
tions n 16 Aug 1957 (received Apr 1960) 58 p. Sandstones 
which make excellent and durable dimension stone for all 
types of construction are available in several areas of state; 
in one area only thin bedded sandstones can be cheaply 
quarried and dressed; increase in duration of sandstones to 
east as older rocks are encountered is observed; some high 
silica loosely cemented sandstones are found in all units, 


Variation in Physical Constitution of Quarried Sandstones 
From Cosford and Sydney, N.S.W., H.G.GOLDING. Roy Soe 
New South Wales—J & Proc v 93 pt 1 and 2 Sept 1959 p 
47-60, 2 plates. Variation in petrographic, water absorption, 
density and porosity attributes of quarried sandstone from 
Gosford and Sydney is traced to genetic factors, among which 
variation in ratio of quartz sand to argillaceous material in 


1240 


THE ENGINEERING INDEX—1960 


ROCK PRODUCTS—Continued 


original sediment and consequent variation in roles of quartz 
welding and clay compaction are dominant. 


Shaping. Jet Flames Carve Stone. Min Eng v 12 n 2 Feb 1960 
p 150. Use of Oxweld FSJ-6 Torch which burns oxygen and 
kerosene in internal, water-cooled, rocket chamber; resulting 
flame is emitted from convergent-divergent nozzle at velocity 
of 7000 fps and temperature of 5500 F; combination of intense 
heat and high velocity causes stone to spall, thus making 
shaping operations possible. 


ROCK PRODUCTS PLANTS. See Crushed Stone Plants; 
Quarries and Quarrying; Sand and Gravel Plants. 


ROCK QUARRIES AND QUARRYING. See Quarries and 
Quarrying. 

ROCK SALT. See Crystals; Geophysics—Rock Properties; Salt. 

ROCKET ENGINES 


See also Aircraft, Research; Aircraft Engines; Rockets and 
Missiles. 

Altitude Start Capability of Existing Large Liquid Propel- 
lant Rocket Engines, W.F.EZELL. SAE—Paper n 246E for 
meeting Oct 10-14 1960 15 p. Application of existing Rocket- 
dyne engines to second stage vehicle applications is examined 
with respect to potential engine start problems associated with 
low ambient pressure of high altitude; it is shown that exist- 
ing booster engines as used in Saturn and late model Atlas 
missiles are directly applicable; with minor modification, 
earlier models as used in Thor and Jupiter missiles are 
adaptable to second stage applications. 


Application of Various Techniques for Determining Local 
Heat-Transfer Coefficients in Rocket Engine from Transient 
Experimental Data, C.H.LIEBERT, J.E.HATCH, R.W.GRANT. 
NASA—tTech Note D-277 Apr 1960 33 p. Transient heat- 
transfer data obtained from thermal-capacitance rocket can 
be analyzed by number of methods; six techniques are dis- 
cussed and applied to obtain local values of heat-transfer 
coefficients in ammonia-oxygen rocket; integration method 
appears to be best from standpoint of possible accuracy. 


Approximate Theoretical Performance Evaluation for Diverg- 
ing Rocket, T.A.JACOBS, S.S.PENNER, G.GILL, E.F.ECKEL. 
Astronautica Acta v 6 n 2-3 1960 p 151-8. Simplified combus- 
tion model is used as basis for engine performance evaluation ; 
comparison with conventional configurations shows that upper 
performance limit for diverging reactor is comparable with 
performance estimates for engines using adiabatic work 
eyele. (In English; French and German abstracts). 


British Missile and Rocket Engines, G.V.E.THOMPSON. 
Engineering v 190 n 4924 Sept 2 1960 p 322-3. Besides missile 
propulsion, rocket engines have been developed as assisted 
take-off units for aircraft and are in service with RAF, and 
small range of motors are designed as emergency power 
sources for helicopter rotors; tables give data for engines 
manufactured by de Haviland Engine Co, Bristol Siddeley 
Engines Ltd, Napier & Son, Rolls-Royce Ltd, Rocket Propul- 
sion Establishment, and for rocket motors being developed for 
Ministry of Aviation by Imperial Chemical Industries Ltd. 


Comparison of Chemical and Electric Propulsion Systems 
for Interplanetary Travel, C.SALTZER, R.T.CRAIG, C.W. 
FETHEROFF. IRE—Proc v 48 n 4 Apr 1960 p 465-76. Basic 
mission parameters required for evaluation of engine perform- 
ance for interplanetary flights are defined; engine parameters 
also defined, and relation between these parameters formulated ; 
possibility of achieving much larger payload fractions by use 
of electric propulsion systems, as opposed to use of chemical 
propulsion systems is indicated. 


Comparison of Localized Heat-Transfer Rates in Liquid- 
Oxygen-Heptane Rocket Engine Employing Several Injection 
Methods and Oxidant-Fuel Ratios, R.F.NEU. NASA—Tech 
Note D-286 June 1960 39 p. Effects of injection process and 
oxidant-fuel ratio upon local values of heat transfer were 
studied in 1800-lb-thrust rocket engine; circumferential varia- 
tions in local heat flux as high as 2:1 were »served which 
were influenced by injector type and oxidant-fuel ratio; each 
case is explained in terms of injector spray pattern, spatial 
heat release, and patterns of hot gas flow. 

Large Solid-Propellant Motors, J.H.CROOK. Aeroplane & 
Astronautics v 98 n 2536 May 27 1960 p 650-2. Effort to 
develop motors suitable for propulsion of ballistic missiles, 
and tabulation of anti-ballistie and ballistic missiles under- 
going development in United States; types of propellants; 
charge design; filling operation; motor body design; thermal 
insulation, nozzle design and thrust vector control; handling 
and shipment to firing sites. 


Method for Measuring Bulk Modulus of Liquid Using Helm- 
holtz Resonator, F.E.EHLERS. Acoustical Soe America—J v 
82 n 5 May 1960 p 538-46. Analysis of method for measuring 
bulk modulus of liquid with Helmholtz resonator driven by 
oscillating diaphragm in cavity wall; influence of pressure 
transducer on resonant frequencies; tests on resonator; ap- 
plicability to analysis of resonances in fuel lines of rocket 
engine. 


Mission and State-of-the-Art Effects on Rocket Feed 
System Comparisons, J.JORTNER, J.K.ROSEMARY. ASME— 


ROCKET ENGINES—Continued 


Paper 60-AV-23 for meeting June 5-9 1960 11 p. Comparison 
is made between turbopump fed and gas pressure fed liquid 
propellant rocket engines; major criterion is ratio of payload 
to initial stage gross weight; although fluorine-hydrogen high 
altitude stages are considered, conclusions are believed valid 
for most other liquid-propellant systems. 

Multistart Rocket Engines, K.R.STEHLING. Astronautics 
vy 5n4 Apr 1960 p 34-7, 102-3. Manned aircraft, orbital, lunar, 
and deep-space missions require rocket-propulsion system 
capable of command re-ignition or re-start; tabulation of 
existing re-start applications and techniques used; use of 
hypergoliec propellant combinations; drawbacks of spark and 
glow plugs; possible future trends. 

Performance Problems in Large Rocket Engines, S.L. 
BRAGG. Roy Aeronautical Soce—J v 64 n 591 Mar 1960 p 
131-40. Term refers to liquid propellant engines used in ballistic 
missiles; basic unit is thrust chamber, in which pressure is 
maintained, and propulsive thrust produced, by continuous 
combustion of propellants; calculations show that of available 
propellant combinations, best performance is obtained with 
liquid oxygen and kerosene type fuel; thrust chamber heat 
transfer and combustion inefficiency; injector design; com- 
bustion instability and starting and control problems. 


Preliminary Investigation on Destruction of Solid-Propellant 
Rocket Motors by Impact from Small Particles, D.J.CARTER, 
Jr. NASA—Tech Note n D-442 Sept 1960 25 p. Study made 
to determine whether rocket motors such as used in missiles 
or satellites could be ignited and destroyed by small particle 
impacts at particle velocities up to 10,940 fps; it was found 
that ignition and explosive destruction could result from 
impacts by steel spheres at lowest attainable pressure. 


Rocket Motor-Gear Tooth Analysis (Hertzian Contact Stresses 
and Times), E.K.GATCOMBE, R.W.PROWELL. ASME—Trans 
—J Eng for Industry v 82 Ser B n 8 Aug 1960 p 2238-30. 
Analysis of rocket motor turbine pump reduction gear system ; 
Hertzian contact stresses vary from 100,000 to 200,000 psi; 
times of contact vary from 3 to 8 usec; observations on cor- 
relation between contact times and gear failures are made; 
it is indicated that it may be possible to establish design 
limitations on contact times to insure satisfactory gear opera- 
tion; tables show sample calculations. Paper n 59-A-256. 


Rocket Power for Manned Flight, J.M.;CUMMING. ASME 
—Paper n 59-SA-65 for meeting June 14-18 1959 23 p. Design 
and development of series of rocket engines for use with jet 
engines in military aircraft; application of these engines 
to aircraft; use of rocket engine in combination with air 
breathing system for propulsion of commercial aircraft over 
distances of 2000 mi or more. 


Servo Control of Variable Thrust Rocket, J.J.RODDEN, 
R.J.POLLAK. ARS—J v 30 n 10 Oct 1960 p 964-7. Results 
of tests run on NOTS liquid rocket engine utilizing hypergolic 
fuel UDMH with RFNA oxidizer and employing variable area 
injector; it was determined that through proper mechanical 
design continuously controlled engines with full-range throttl- 
ability can be produced with bandpass limited only by chemical 
reaction time for fuel ignition. 


Turbopump Key to New X-15 Engine, W.BELLER. Missiles 
& Rockets v 7 n 7 Aug 15 1960 p 83-4. Controllable 50,000-lb 
variable thrust XLR99 rocket engine developed by Thiokol’s 
Reaction Motors Div for manned space vehicles comprises 
turbopump, thrust chamber, gas generator, valves and elec- 
trical control system; turbopump is directly driven by decom- 
posed hydrogen-peroxide-powered turbine; characteristics of 
engine which is controlled by altering turbopump’s speed, 
thereby affecting propellant flow to thrust chamber; turbine 
characteristics, bearings and lubrication. 


X-Series Leads to Simpler Engines, F.G.McGUIRE. Missiles 
& Rockets v 6 n 13 Apr 4 1960 p 20-2. Development of 
previously unannounced family of experimental rocket engines 
by Rocketdyne Div, North American Aviation; in first of 
series, designated X-1, non flying test bed engine was reduced 
to eight major components; improvements and simplifications 
of final configuration which .retains thrust chamber and 
regenerative cooling of original Thor engine. 


Afterburning. See Rocket Engines—Combustion. 
Are Jet. See Rocket Engines—Electric Propulsion. 
Boosters. See also Rocket Engines—Nuclear; Rockets and Mis- 


siles—Control. 


British Space Booster, E.C.CORNFORD. Aeroplane & 
Astronautics v 99 n 2547 Aug 12 1960 p 186-8. Account of 
government-sponsored design studies to adapt Blue Streak and 
Black Knight rockets for purposes of satellite-launching ; com- 
parison between radar guidance from ground and _ inertial 
navigation system in vehicle. 


Clustering: Short Cut to High Rocket Performance, K.R. 
STEHLING. Space/Aeronautics v 84 n 1 July 1960 p eg 
Survey of basic configuration for parallel clusters in rocket 
propulsion analyzes advantages and limitations of this method 
of producing higher thrust; details on Saturn and Polaris 
clustering; applications of rocket clusters. 
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Controlling Corrosion In Saturn, V.R.LARSON, D.S.HIRSH- 
FIELD.: Aircraft & Missiles v 3 n 8 Aug 1960 p 44-6. Re- 
covery of rocket booster is planned which will be floated 
aboard Landing Ship Dock (LSD) and returned for reuse ; 
study at Rocketdyne investigating sea water corrosive action 
on engine components and materials; with proper precautions, 
major components will satisfactorily withstand 4 hr of immer- 
sion; partially immersed specimens showed more corrosion 
than totally immersed; other findings and review of salt 
spray corrosion tests. 


Design Aspects of Air Breathing Booster, W.H.BOND, 
R.F.MAWHINNEY. SAE—Paper n 177B for meeting Apr 
5-8 1960 9 p; see also abstract in SAE—J v 68 n 9 Sept 
1960 p 76-7. To improve cost situation, Convair, San Diego, 
Calif, studied technical and economic aspects of large boosters 
covering propulsion systems from conventional rockets to 
advanced air breathing systems; analysis shows that useful 
vehicle recovery strongly reduces cost; increasing velocity 
increment of recoverable stage becomes increasingly attractive 
as recoverability improves; design aspects of air breathing 
booster ; comparison of air breathing booster to rocket booster. 


H-1 Rocket Engine for Saturn, R.LHEALY. SAE—Paper n 
242A for meeting Oct 10-14 1960 9 p. SATURN project and 
development of rocket booster by Rocketdyne, having thrust 
uprating of 188,000 lb to develop 8-engine cluster thrust of 
over 1.5 million lb; propellant combination is liquid oxygen 
and RP-1; H-1 Model employs thrust chamber, turbopump 
assembly, gas generator system, and control valves developed 
in IRBM and ICBM programs; thrust buildup characteristics ; 
thrust chamber assembly; engine control; clustering effects; 
feasibility study of recovering booster after flight. 


Hydrogen for Space Age, R.J.COAR, C.H.KING, Jr. Astro- 
nautics v 5 n 3 Mar 1960 p 26-7, 76-8. Most immediate appli- 
eation of liquid hydrogen is in top stages on existing boosters, 
to improve space payload capability; reference made to 
liquid hydrogen 15,000-lb thrust XLR-115, rocket engine under 
development by Pratt & Whitney Aircraft’s Florida Research 
and Development Center for NASA; comparison of payload 
performance of three oxygen-hydrogen rocket engines obtained 
with top stage of 20,000-lb gross weight designed to provide 
velocity increment of 17,000 fps. 


Saturn. Flight v 78 n 2682 Aug 5 1960 p 190-4. Descrip- 
tion of first non-military space booster aimed at placing large 
payloads in orbit or deep space; early development; airframe 
components; assembly fixtures; technical data; recovery sys- 
tem. 


Solids Competitive for Multi-Million-Pound Boosters, J. 
GUSTAVSON. Space/Aeronautics v 34 n 4 Oct 1960 p 158-60. 
Review of development trends for solid propellant rockets of 
over 1,000,000 lb thrust considers case and nozzle design and 
requirements for propellants, materials, and fabrication; 
partial tests, while yielding significant data, help conserve 
costly propellant and case material. 


Space Shape for Solids, A.C-KEATHLEY. Astronautics v 5 
n 8 Aug 1960 p 26-7, 38. Feasibility of segmented, cone- 
shaped solid rockets is advanced as means of competing with 
liquids in space boosters; design balances conflicting demands 
for initial high volumetric loading and low residue of pro- 
pellant against need for satisfactory pressure-vs-time perform- 
ance in motor chamber; ballistic performance and versatility 
for various space missions is considered. 

See also Gases—Combustion; Rockets and Missiles 
—Propellants. 

Calculation of Adiabatic Flame Temperatures of After- 
burning Rocket Exhausts as Function of Altitude, F.P.BOYN- 
TON, J.T.NEU. Combustion Inst—Paper n WSS/CI 60-1 for 
meeting Apr 25-26 1960 15 p. Thermochemical calculations 
are applied to afterburning of oxygen-hydrocarbon rocket 
plumes with arbitrary amounts of entrained air and composi- 
tion and temperature at nozzle exit are found; temperatures 
of mixed gases are reported with and without reaction for 
hypothetical missile trajectory; it is found that afterburning 
can raise temperature of plume by as much as 1000 K. 


Determination of Temperatures, Velocity, and Concentration 
Profiles in Mixing Layer Between Rocket Exhaust Jet and 
Surrounding Supersonic Air Stream, J.VASILIU. Combustion 
Inst—Paper n WSS/CI 60-3 for meeting Apr 25-26 1960 43 p. 
Equations for turbulent mixing of 2-dimensional supersonic 
stream are formulated and final expressions of heat conduction 
type put in finite difference form by using Crank-Nicolson 
method of substituting finite difference approximations for 
time and space derivatives; method of obtaining initial and 
boundary conditions from inviscid jet flow solutions; equa- 


tions are programmed for IBM-704 computer; numerical 
example. 
Experimental Investigation in Altitude Test Facility of 


Burning of Excess Combustibles in Rocket Engine Exhaust, 
H.E.BLOOMER, P.E.RENAS, R.J.ANTL. NASA—Tech Note 
n D-200 Jan 1960 25 p. Results of investigation of engine 
using JP-4 fuel and gaseous oxygen as propellants show that 
combustibles can be burned so that products are non-flammable, 
over range of variables covered within length of 38 rocket 
nozzle exit diameters. 


ROCKET ENGINES—Continued 


Experimental Studies of Combustion Chamber and Feed 
System Stability During Throttling of Regeneratively Cooled 
Liquid Hydrogen-Fluorine Rocket Engine, E.W.OTTO, R.A. 
FLAGE. SAE—Paper n 246B for meeting Oct 10-14 1960 9 p. 
Results of experimental program carried out at Lewis Re- 
search Center in which combustion-chamber and feed-system 
stability and noise were observed while throttling engine over 
6:1 thrust range; predominant frequency of combustion-cham- 
ber noise was 200 cps and remained essentially constant over 
range of combustion-chamber pressures. 


Extinguishing of Rocket Motor Afterburning, D.G. MILLER, 
M.C.ABRAMS. Combustion Inst—Paper n WSS/CI 60-4 for 
meeting Apr 25-26 1960 20 p, 1 folding map. Rocket flame 
is primary cause of radar attenuation which can result in 
serious guidance problem on certain missiles; report sum- 
marizes Convair’s experience in extinguishing flaming rocket 
exhaust with emphasis on chemical flame quenchers; test 
results indicate feasibility of using iodine in form of diiodo- 
methane as flame suppressor; major problem is efficient injec- 
tion of material into exhaust jet-air boundary where flaming 
occurs. 


High-Performance 250-Pound-Thrust Rocket Engine Utilizing 
Coaxial-Flow Injection of JP-4 Fuel and Liquid Oxygen, S. 
STEIN. NASA—Tech Note n D-126 Oct 1959 14 p. Engine 
possessing new features of combustion chamber fabrication 
and injector head design was developed suitable for use in 
wind tunnel missile and vehicle booster models; design features 
and performance tests for precision cast combustor and in- 
jector head having jets concentrated in central part of 
injector face. 


Mixture Ratio Distribution in Drops of Spray Produced 
by Impinging Liquid Streams, D.SOMOGYI, C.E.FEILER. 
ARS J v 30 n 2 Feb 1960 p 185-7. Colorimetric method is 
employed at Lewis Research Center, NASA, to determine 
mixture ratio of individual drops in spray of three types of 
injector; distributions, mixture ratio against number of drops, 
and against spatial location were determined for triplet, 
impinging jet, and swirl cup injectors; mixture ratio varied 
appreciably for given injector and different injectors. 

O vozmozhnom mekhanizme usileniya slabykh udarnykh voln 
v zone turbulentnogo goreniya, K.IL.SHCHELKIN. Akademiya 
Nauk SSSR, Izvestiya, Otdelenie Tekhnicheskikh Nauk, Ener- 
getika i Avtomatika n 5 Sept-Oct 1959 p 86-96. Possible 
mechanism of reinforcement of weak shock waves in region 
of turbulent combustion; contribution to theory of high 
frequency flame oscillations; experimental study using model 
combustion chamber of reactive engine, to establish quantita- 
tively increase in speed of turbulent combustion spread caused 
by movement of weak shock wave through combustion zone. 


Ob anologii mezhdu goreniem v detonatsionnoi volne i v 
raketnom dvigatelee Yu.N.DENISOV, Ya.K.TROSHIN, K.I. 
SHCHELKIN. Akademiya Nauk SSSR, Izvestiya, Otdelenie 
Tekhnicheskikh Nauk, Energetika i Avtomatika n 6 Nov-Dec 
1959 p 79-89; see also English translation in ARS—J v 30 
n 3 Sept 1960 p 834-40. Analogy between combustion in detona- 
tion wave and in rocket engine; thermogasdynamic analysis of 
combustion instabilities in rocket engine; role of oblique 
condensation changes in mechanism of high frequency oscil- 
lations during pulsating and spin detonation; absence of flat 
wave front. 17 refs. 


Photomicrographic Tracking of Ethanol Drops in Rocket 
Chamber Burning Ethanol and Liquid Oxygen, R.D.INGEBO. 
NASA—tTech Note D-290 June 1960 18 p. Ultra-high-speed 
tracking camera, developed at NASA Lewis Research Center, 
was used to photograph jets breaking up into drops and burn- 
ing in combustor 4-in. from injector face; Nukiyama-Tanasawa 
and log-probability expressions for drop-size distribution gave 
good results in analyzing experimental data; drop-velocity 
data also obtained. 


Propellant Vaporization as Criterion for Rocket-Engine 
Design: Experimental Effect of Combustor Length, Throat 
Diameter, Injection Velocity, and Pressure on Rocket Combus- 
tor Efficiency, B.J.CLARK. NASA—Tech Note n D-258 Apr 
1960 27 p. Combustion efficiency of heptane-oxygen rocket 
combustor was measured over four-to-one range; efficiency 
increased with injection velocity, pressure, combustor length, 
and contraction ratio; from experimental data and vaporiza- 
tion rate calculations, apparent drop sizes were calculated 
which correlate data well. 


Spatial Characteristics of Water Spray Formed by Two 
Impinging Jets at Several Jet Velocities in Quiescent Air, 
H.H.FOSTER, M.F.HEIDMANN. NASA—Tech Note n D-301 
July 1960 34 p. Study made to provide additional data on 
spatial characteristics, and data on specific atomizer used in 
rocket engine combustion tests; maximum drop size, mass 
flow, liquid-sheet breakup characteristics, and spray velocity 
were measured along radial paths leading from point of 
impingement; velocities included values typical of those 
encountered in current rocket engines. 


Spray Formation and Breakup, and Spray Combustion, A.E. 
FUHS. US Air Foree—Office Sci Research (AFOSR) Tech 
Note n 58-414 Feb 5 1958 (received Nov 1959) 129 p. (Avail- 
able OTS, Washington, DC, PB 151645 $2.75.) Literature 
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survey deals with known means for atomizing liquids and 
mechanisms for jet and sheet breakup under various environ- 
ments of nonburning media; distributions and behavior of 
liquid drops in sprays and application to rocket motors of 
sprays formed by impinging jets; empiricial laws and evapora- 
tion both for single droplets and for sprays, spray combustion. 

Theory of Liquid Propellant Rocket Combustion Instability 
and Its Experimental Verification, L.CROCCO, J.GREY, D.T. 
HARRJE. ARS J v 30 n 2 Feb 1960 p 159-68. Formulation of 
criteria of longitudinal HF instability which consists of 
excitation of acoustic vibrational modes of combustion cham- 
ber, is most destructive and hard to control; based on L. 
CROCCO’s sensitive combustion time lag theory, derivation 
is shown to be simpler than previous treatments; there is 
upper limit to chamber length at which each mode of oscilla- 
tions will occur; limit is accurately predicted by theory over 
range of mixture ratios on two different injectors. 


Theory of Particle Combustion at High Pressures, D.B. 
SPALDING. ARS—J v 29 n 11 Nov 1959 p 828-35. Paper 
attempts to predict burning rates of fuel particles; differential 
equations which express conservation and transport of matter 
and energy when all diffusivities are equal are given; quasi- 
steady theory is reviewed and new theory derived; it is shown 
that transient effects dominate burning process at high pres- 
sures; quantitative theory is presented of time variations 
of flame radius, burning rate and combustion efficiency; per- 
tinence to vaporization of rocket propellants. 30 refs. 


Thermal Lag of Solid Carbon in Rocket Nozzle Flow, F.S. 
SIMMONS, F.G.SPADARO. Combustion Inst—Paper n WSS/ 
CI 60-2 for meeting Apr 25-26 1960 13 p. Expression developed 
for heat balance of solid particles suspended in combustion 
gases includes energy transfer by collision and radiation ; 
numerical methods of solution; temperature histories of 
carbon particles in products of liquid-oxygen, hydrocarbon- 
fuel combustion were computed for several nozzles; particles 
in size range of 500 to 800 A are shown to be sensibly in 
equilibrium with exhaust gases in nozzles of practical dimen- 
sions. 

Ueber eine Moeglichkeit, die Schubkraft der Raketen zu 
vergroessern, N.St.KALITZIN, G.St.KALITZIN. Magdeburg 
Hochschule fuer Schwermaschinenbau—Wissenschaftliche Zeit 
v 4.n 1 1960 p 87-8. Possibility of increasing rocket thrust; 
proposal is made to cool core of combustion gas jet by injec- 
tion of oxygen, for example, into rocket combustion chamber, 
which by endothermic reaction absorbs part of heat of jet 
core; this will allow use of fuels with higher combustion 
temperature and higher specific heating value. 


Vaporization of Propellants in Rocket Engines, R.J.PRIEM, 
M.F.HEIDMANN. ARS—J v 29 n 11 Nov 1959 p 886-42. 
Theory and equations required to calculate vaporization rates 
are presented and used to determine vaporization rates of 
sprays in engine for five propellants; results show that 
combustor length required to vaporize given high percentage 
of propellants is shortest with oxygen and increases in order 
for fluorine, heptane, ammonia and hydrazine; comparisons 
of experimental and calculated results showed good agreement. 
26 refs. 


Control. See Rockets and Missiles—Control. 
Cooling. See Rockets and Missiles—Cooling. 


Corrosion. See Rocket Engines—Boosters; Rocket Engines— 
Nozzles; Rockets and Missiles—Materials; Rockets and Mis- 
siles—Propellants. 


Electric Propulsion. See also Cesium; Rocket Engines—Nuclear. 


Analysis of One-Dimensional Ion Rocket with Grid Neutrali- 
zation, H.MIRELS, B.M.ROSENBAUM. NASA—Tech Note n 
D-266 Mar 1960 43 p. Rocket employs accelerate-decelerate 
principle and consists of ion-emitting, accelerating, and 
decelerating-neutralizing grids; details of resulting ion beam 
and electron-ion-beam flows ; mixed ion-electron beam is found 
to have small wavelength, small amplitude periodic wave 
structure; forces on individual grids and overall thrust of 
rocket are determined. 


Arc-Jet and Photon Rockets: Propulsion for Near and Far 
Future, K.R.STEHLING. Space/Aeronautics v 33 n 5 May 1960 
p 42-5. Survey of basic principles, design problems, and 
prospects for two forms of electric rocket propulsion ; choice of 
working fluid; cooling methods. 


Beamed Electromagnetic Power as Propulsion Energy Source, 
M.L.WILLINSKI. ARS—J v 29 n 8 Aug 1959 p 601-3. Novel 
rocket propulsion system, utilizing external energy source 
in form of beamed electromagnetic power, is proposed; prob- 
lems of electromagnetic power beaming and some potential 
solutions ; possibility of utilizing ionospheres as means of 
beaming power over astronomical distances is suggested. 


Cesium-Ion Propulsion, A.T.FORRESTER, R.C.SPEISER. 
Astronautics v 4 n 10 Oct 1959 p 34-5, 92, 94, 96-7. Analysis 
indicates that cesium-ion motors producing exhaust velocities 
in range 4x10° to 2x107 em/see appear to be within reach 
of present technology and can be lightweight and efficient: 
achievement of derived parameters may be considered as 
goal of ion-motor development program; difficulties which 


must be overcome are examined; characteristics of several 
motors are tabulated. 

Charge Neutralization in Ionic Rocket, G.G.CLOUTIER, 
W.T.JOHNSTON, J Astronautical Sciences vy 7 n 3 Fall 1960 
p 49-58. Power and thrust of ionic rocket is studied in terms 
of parameters of ideal plane diode; charge neutralization is 
accomplished by means of electrons injected around ion beam. 


Chemical Nonequilibrium Effects on Hydrogen Rocket Im- 
pulse at Low Pressures, J.G.HALL, A.Q.ESCHENROEDER, 
J.J.KLEIN, ARS J v 30 n 2 Feb 1960 p 188-90. Previously 
published calculations of nonequilibrium flow for hydrogen-like 
propellants were limited to essentially one chamber tempera- 
ture, and to relatively high pressures ; present note reports cal- 
culations of nonequilibrium flows of dissociated hydrogen for 
lower range of pressures and wider range of temperatures and 
nozzle geometry than previously considered. 

Colloids May Cut Space Travel Time, M.FARBER, S. 
SINGER. Missiles & Rockets v 7 n 2 July 11 1960 p 25-6. Elec- 
trical acceleration of colloidal particles to provide thrust is 
discussed; also comparison with other electrical systems. 


Comparison of Ion and Plasma Propulsion, S.W.KASH. IRE 
—Proe v 48 n 4 Apr 1960 p 458-65. Salient features and 
parameters of ion and plasma accelerators for propulsion are 
compared, including specific thrust, efficiency, specific impulse, 
neutralization and erosion. 


Electric Propulsion and Power Requirements for Space 
Vehicles, F.D.STULL, V.W.SHIEL. SAE—Paper n 165C for 
meeting Apr 5-8 1960 14 p. Fundamentals of electric propul- 
sion; description and characteristics of three types of thrust 
devices—electrostatic accelerators, electromagnetic accelerators, 
and thermal are jets; possible missions listed which could be 
applicable for electric propulsion; power requirements pre- 
sented in parametric form for specific missions of low-altitude 
sustainer and orbit transfers; off-optimum operations are con- 
sidered in case of 200 to 22,300 mi orbit transfer. 


Electric Space Propulsion, J.C-.EVVARD. Elec Eng v 79 n 
7 July 1960 p 555-62. General characteristics of electric propul- 
sion systems for space vehicles, energy sources and conversion 
efficiencies available; projected powerplant weights; some of 
various schemes for generating ion and plasma jets; results of 
experimental units and their feasible range of application. 35 
refs. Paper CP 59-1229. 


Electrostatic Power Generation for Space Propulsion, O.P. 
BREAUX. Elec Eng v 78 n 11 Nov 1959 p 1102-4. Potentialities 
of vacuum-operating rotating plate electrostatic generators 
having such advantageous characteristics for ion propulsion, 
as operation in vacuum, generation of power at high voltage, 
and high efficiency; further development could make vacuum 
electrostatic variable capacitance generator competitive with 
electromagnetic machines for ion rocket systems. CP 59-914. 


Electrostatic Propulsion. IRE—Proc vy 48 n 4 Apr 1960 
p 477-91. Aspects of ionic propulsion systems discussed include 
aspect ratio and perveance, production of ions, porous plug 
emitter; charge neutralization, neutralized beams, and heavy 
particle propulsion. 


Fast Interplanetary Missions with Low-Thrust Propulsion 
Systems, W.E.MOECKEL. NASA—Tech Report n R-79 1960 
56 p. Family of indirect transfer trajectories between circular 
orbits is used to evaluate mass ratio required to complete 
round-trip interplanetary missions; results indicate that trajec- 
tories yield substantial reductions in total time for low and 
high thrust vehicles, and that space vehicles propelled with 
electric rockets may produce greater reductions than high- 
thrust nuclear rockets. 


Graphical Method for Estimating Ion-Rocket Performance, 
T.W.REYNOLDS, J.H.CHILDS. NASA—Tech Note D-466 Aug 
1960 27 p. Equations relating critical temperature and ion 
current density for surface ionization of cesium on tungsten 
are derived for cases of zero and finite electric fields at ion- 
emitting surface; equations are used to obtain series of graphs 
that solve many problems relating to ion-rocket theoretical 
performance. 


How Useful are Low-Thrust Space Vehicles?) E.STUH- 
LINGER. Astronautics v 5 n 2 Feb 1960 p 24-6, 95-7. Most 
fundamental distinction of ion propulsion engine is high ex- 
haust velocity with low rate of mass flow; therefore, ion system 
is useful only when accelerations of order of 10-4 g and 
propulsion times of order of weeks to years are acceptable; 
basic parts of system are nuclear power supply, energy con- 
version plant that transforms heat into electric power, ion 
source, and electric thrust chambers; performance data for 
ion-propelled space vehicles; comparison of chemically and 
electrically powered vehicles. 


Instrumentation for Plasma Propulsion, J.J.PEARSON. 
Electronics v 33 n 24 June 10 1960 p 66-9. Experimental pro- 
duction and acceleration of plasma in laboratory is discussed ; 
various types of instrumentation used to investigate these 
plasmas is described. 


Ion Rockets Give Top Specific Impulse, K.R.STEHLING. 
Space/Aeronautics v 33 n 4 Apr 1960 p 44-6. Some major prob- 
lems in design of ion generators and accelerators ; advantages 
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of cesium as working fluid; General Electric Co’s XE-700 series 
of ion engines, 


One-Dimensional Analysis of Ion Rockets, H.R.KAUFMAN. 
NASA—Tech Note n D-261 Mar 1960 35 p. Analysis of space- 
charge effects in ion and electron accelerators and problems 
associated with mixing beams from such accelerators; ac- 
celerate-decelerate principle was useful for maintaining high 
beam current densities of both electrons and ions; effect of 
excess electron velocity on mixing or neutralization process is 
determined. 


Optimum — Thrust Programming of Blectrically Powered 
Rocket Vehicles in Gravitational Field, C.R.LFAULDERS. ARS 
—Jv 30 n 10 Oct 1960 p 954-60. Various possible requirements 
for optimum thrust programs are reviewed, assuming that total 
time of powered flight is specified parameter, and that thrust 
vector is parallel to velocity vector at all times. 


; Opyt polucheniya reaktivnoi tyagi v laboratornoi modeli 
ionnogo dvizheniya, Yu.Ya.STAVISSKII, I.I.LBONDARENKO, 
V.IL.KROTOV, S.Ya.LEBEDEV, V.Ta.PUPKO, E.A.STUNBUR. 
Zhurnal Tekhnicheskoi Fiziki v 29 n 8 Aug 1959 p 962-6. Reac- 
tion effect obtained in laboratory model of ionic propulsion ; 
experiments, making use of surface ionization of cesium on 
tungsten. 


Plasma Propulsion, S.W.KASH. SAE—Paper n 185B for 
meeting June 5-10 1960 11 p; see also abstract in SAE—J v 
68 n 10 Oct 1960 p 50-2. Underlying principles of plasmas and 
plasma phenomena; in plasma propulsion units, neutral plasma 
is accelerated with aid of electric and magnetic fields; mag- 
netic fields can be provided by currents in plasma, or inde- 
pendently ; propellant energy is supplied by electric fields ; how- 
ever, magnetic fields are required to orient gas and give it net 
momentum; steady-state and pulsed plasma-accelerator in- 
volve same basic principles although technical problems are 
different and analog to those between d-c and a-c electrical 
devices ; pertinent equations. 


Practical Considerations of Ion Propulsion System, A.E. 
LENNERT. AIEE—Trans v 78 pt 2 (Applications & Industry) 
n 45 Nov 1959 p 326-31 (discussion) 331-2. Parameter study 
of ion propulsion system in terms of driving 20,000 lb vehicle 
into space where power source stems from direct conversion 
of nuclear to electric energy. Paper 59-833. 


Pulsed Plasma Mechanism for Propulsion in Space, P.M. 
MOSTOV, J.L. NEURINGER, D.S.RIGNEY. IRE Int Conven- 
tion Ree v 8 pt 5 (Communications Systems, Space Electronics 
& Telemetry) 1960 p 74-86. Slug model of plasma accelerator 
is formulated and analyzed, incorporating resistive gradient, 
Ri; various efficiency measures describing system performance 
are defined; it is proven that operating plasma accelerator at 
highest possible discharge repetition rate minimizes accelerator 
system weight, and maximizes performance. 


Satellite and Space Propulsion Systems, W.E.MOECKEL, 
L.V.BALDWIN, R.E.ENGLISH, B.LUBARSKY, S.H.MASLEN. 
NASA—Tech Note D-285 June 1960 47 p. Report summarizes 
results of study of low-thrust systems undertaken in 1957 by 
Lewis Research Center; particular emphasis is placed on elec- 
tric propulsion; electric propulsion systems are compared to 
chemical and nuclear rockets for satellite sustaining and orbit 
control, and for manned and unmanned missions to Mars. 
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engine with expansion-deflection nozzle; absence of thrust 
loss associated with over-expansion makes E-D nozzle effi- 
cient over wide range of operating pressure ratios. 


Experimental and Theoretical Studies of Axisymmetric Free 
Jets, E.S.LOVE, C.E.GRIGSBY, L.P.LEE, M.J.WOODLING. 
NASA—Tech Report R-6 1959 292 p. Supersedes NACA—Tech 
Note 4195 indexed in Engineering Index 1959 p 1084. 


Experimental Evaluation of Rocket Exhaust Diffusers for 
Altitude Simulation, J.N.SIVO, C.L.MEYER, D.J.PETERS. 
NASA—Tech Note n D-298 July 1960 43 p. Study, made to 
evaluate various methods of minimizing overall pressure ratio 
required to establish and maintain full expansion of nozzle 
flow, investigating cylindrical diffusers, diffusers with contrac- 
tion and diffusers including right-angle turn; results obtained 
are summarized. 


Experimental Study of Zero-Flow Ejectors Using Gaseous 
Nitrogen, W.L.JONES, H.G.PRICEH, Jr, C.F. LORENZO. NASA 
Saech Note n D-203 Mar 1960 23 p. To provide low exit en- 
gine pressure in evaluation of rocket engine performance at 
design altitude, zero-flow ejector is used; shroudliké device 
utilizes high kinetic energy of primary stream, by supersonic 
diffusion, to provide reduction in primary nozzle back pressure; 
study of straight tube and second throat ejector; maximum 
ejector contraction area ratios and starting performance for 
range of ejector inlet Mach numbers from 1 to 10 given. 


Failure Mechanisms of Solid Propellant Rocket Nozzles, 
Y.BASKIN, T.A.GREENING, M.J.KEMP. Am Cer Soc—Bul 
v 39 n 1 Jan 1960 p 14-17. Evaluation of 25 refractory mate- 
rials as nozzle inserts in rocket motors using high energy solid 
propellants ; motors, operated at various combinations of cham- 
ber pressure and burning time, yielded exhaust temperatures 
of about 4750 F; although degree of nozzle erosion varied 
considerably, all materials were attacked; materials included 
boride, carbide, nitride, cermet, and graphite bodies. 


Isotherme Duesenstroemungen, V.STINGELIN. Astronau- 
tica Acta v 6 n 1 1960 p 61-74. Isothermal nozzle flows; pos- 
sibility of generating high velocities by means of isothermal 
expansion was investigated numerically; constant difference 
between wall temperature and average gas temperature, and 
constant wall temperature with given heat production along 
axis were treated; influence of friction and of temperature 
boundary layer was considered and Reynolds analogy applied 
for turbulent heat transfer. 


Materials Problems Associated with Uncooled Rocket Nozzles, 
J.D.WALTON, Jr, C.R.MASON, Jr. Corrosion v 16 n 8 Aug 
1960 p 77-80. Thermal shock, erosion, and catastrophic corro- 
sion problems connected with uncooled rocket nozzles used 
with solid fuels; materials and methods used to meet these 
problems ; slip cast fused silica was used as base material and 
erosion and corrosion resistance was provided in throat area 
with are sprayed coatings or shells; fabrication and evaluation 
techniques described ; test results. 


On Rao’s Method for Computation of Exhaust Nozzles, G. 
GUDERLEY. Zeit fuer Flugwissenschaften v 7 n 12 Dec 1959 
p 345-50. Reference is made to work of G.V.R.RAO (see En- 
gineering Index 1958 p 1084), introducing great computational 
simplification in method for computation devised by G.GUDER- 
LEY, E.HANTSCH; present paper clarifies physical meaning 
of RAO’s formulation of problem and extends procedure to 


Flame Suppressors. See Rocket Engines—Combustion. 
Fuels. See Rockets and Missiles—Propellants. 

Injectors. See Rocket Engines—Combustion. 

Ion Propulsion. See Rocket Engines—Electric Propulsion. 


Manufacture. See Forgings—Nickel; Rockets and Missiles— 
Manufacture; Sheet Metal Working—Spinning. 


Materials. See Rocket Engines—Nozzles; Rockets and Missiles 
—Materials. 


Noise. See Aircraft Engines, Jet and Turbine—Noise. 
Nozzles. See also Rocket Engines—Boosters. 


flows where entropy varies from streamline to streamline. (In 
English). 

Performance Investigation of Nonpumping Rocket-Hjector 
System for Altitude Simulation, A.FORTINI. NASA—Tech 
Note n D-257 Dee 1959 33 p. Effect of various dimensions on 
performance of system was studied both theoretically and 
experimentally ; theory employing nonviscous fluid mechanics 
is developed showing good agreement with experiments; re- 
sults show that pumping fluid leaving nozzle can evacuate its 
own environment to minimum value of 0.025 atm. 


Performance of Several Conical Convergent-Divergent 
Rocket-Type Exhaust Nozzles, C.E.CAMPBELL, J.M.FARLEY. 


Contour Nozzles, E.M.LANDSBAUM. ARS J v 30 n 3 Mar 
1960 p 244-50. Number of contour nozzles for ideal gas with 
7y=1.22 are presented; design for use in rockets is based upon 
assumption of radial flow section in initial divergent section 
turned to uniform axially directed flow at exit; contours ob- 
tained were cut back in order to yield nozzles of various 
exit areas; surface area of divergent section, thrust co- 
efficient and length of cutback nozzles are compared with 
properties of 15° half-angle conical nozzles with same exit 
area. 


Development of Special Thermocouple for Measuring Tran- 
sient Temperatures within Solid Body, J.D.CLEM, Jr. Rev Sci 
Instruments v 31 n 3 Mar 1960 p 334-6. ‘“Thermoplug”’ devel- 
oped to measure transient temperatures at relatively large dis- 
tances within walls of uncooled rocket nozzles; device is 
designed to cause minimum disturbance of temperature field ; 
results of limited experiments; design for homogeneous metal- 
lic nozzle can be readily adapted to nonmetallic or com- 
posite nozzle walls. 


E-D Nozzle, G.V.R.RAO. Astronautics v 5 n 9 Sept 1960 
p 28-9, 50-1. Results of tests run on experimental rocket 


NASA—Tech Note D-467 Sept 1960 31 p. Nozzles with diver- 
gence angles of 15, 25 and 29° were tested at area ratios of 
10, 25, and 40 at pressure ratios up to 120; sizable thrust gains 
could be realized by optimizing divergence angle at given 
surface area ratio; simplified method of thrust determination 
for conical nozzles permits calculation of thrust in separated 
flow region from unseparated static-pressure distributions. 


Performance of Several Method-of-Characteristics Exhaust 
Nozzles, J.M.FARLEY, C.E.CAMPBELL. NASA—Tech Note n 
D-293 Oct 1960 33 p. Nozzle performance data obtained with 
three ‘‘method-of-characteristics’” nozzles and 15° conical 
nozzle at pressure ratios up to 130; as much as 1% increase in 
thrust, with no increase in nozzle surface area (weight), can 
be obtained by using method-of-characteristics nozzle instead of 
15° conical nozzle when operating with nozzle expansion ratio 
of 25. 

Plug-Nozzle Flexibility, K.BERMAN, B.NEUFFER. Astro- 
nautics v 5 n 9 Sept 1960 p 30-1, 52. Description of three gen- 
eral aerodynamic types of “‘plug-nozzles’” serving as integral 
portions of rocket-propulsion systems; general areas of maxi- 
mum utility are defined. 
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Plug Nozzle—New Approach to Engine Design, K.BERMAN. 
Astronautics v 5 n 4 Apr 1960 p 22-4, 100-1. Program under- 
taken at General Electric Co to explore rocket engine design 
configuration that provides shorter development cycle at 
substantial cost savings, led to pioneering of design concept 
called plug-nozzle engine; single-engine design philosophy 
applied which avoids complexities associated with clustering 
complete engine systems and combustion instability inherent 
in large single chamber; design of multi-cell combustor ; 
thrust-vector control. 


Some Comments on Selection of Rocket Nozzle Expansion 
Ratios, F.G-ETHERIDGE. SAE—Paper n 242E for meeting 
Oct 10-14 1960 9 p. Study concentrates on two parameters 
most amenable to analytical approach, performance and 
weight; remarks and examples are slanted toward liquid 
propellant, equations are general and apply equally to solid 
propellant engine; booster trajectory analysis will yield opti- 
mum altitude, and therefore ambient pressure, for which noz- 
zie should be designed; pertinent equations. 


Static Thrust of Annular Nozzle with Concave Central Base, 
B.W.CORSON, Jr, C.E.MERCER. NASA—Tech Note n D-418 
Sept 1960 18 p. Nozzle produced jet in which tangents to jet 
streamlines at exit converged toward region on axis of sym- 
metry downstream of exit; internal loss was small and thrust 
performance good; pressures on base were relatively large 
and positive. 


Structural Weight Approximation for Bell-Nozzle Divergent 
Section, G.D.BREWER, E.LEVIN. ASME—Trans—J Eng for 
Industry v 82 Ser B n 4 Novy 1960 p 359-62. In preliminary 
design of missile systems it is necessary to consider weight of 
individual components which comprise missile; method is 
derived for approximating structural weight of such article, 
namely, divergent section of bell shaped nozzle for rocket 
motor. Paper n 59-A-69. 

Temperature Histories in Ceramic-Insulated Heat-Sink Noz- 
zle, C.C.CIEPLUCH. NASA—Tech Note n D-300 July 1960 
25 p. Analytical study of effect of proportion between ceramic 
and metal thicknesses and chamber pressure on maximum run- 
ning time for ceramic insulated steel nozzle for long burning 
high performance solid propellant rockets; experimentally 
measured wall temperature histories for composite wall are 
compared with calculated values. 


Nuclear. Advanced Reactor Concepts for Nuclear Propulsion, 
F.E.ROM. Astronautics v 4 n 10 Oct 1959 p 20-2, 46, 48, 50. 
Potential of fission reaction with respect to attainment of 
very high specific impulses is examined; attainment of suitable 
high temperature solid fuel element nuclear reactors and tests 
of Kiwi-A reactor at Los Alamos Scientific Laboratory ; specific 
impulses required for various space missions such as rockets 
for interplanetary travel, etc; basic ideas suggested for con- 
ceptual design of solid, liquid, and gaseous phase reactors ; 
problems to be solved. 

Analysis of LElastic-Plastic Stress Distribution in Thin- 
Wall Cylinders and Spheres Subjected to Internal Pressure 
and Radiation Heating, D.F. JOHNSON. NASA—Tech Note 
D-271 Apr 1960 34 p. Design study of reactor pressure shell 
for nuclear rocket presents analytical method including plastic 
flow for designing spherical and cylindrical shell with hemi- 
spherical end; material properties used were Inconel X; 
distribution of stress and strain for values of heat flux from 
50 to 950 w/ee and pressure-times-radius values from 18,000 
to 42,000 lb/in. are presented. 


Atomraketen fuer Raumfahrt, E.SSAENGER. Astronautica 
Acta v 6 n 1 1960 p 1-15. Atomic rockets for space flight; 
among various modes of nuclear reactions such as fission, 
fusion and conversion of matter to radiation only first named 
are presently utilizable for atomic rockets; of fission rockets 
such as convective, electric, hot water and photonie version, 
only first two are industrially developed, but other two de- 
serve attention since they are conducive to higher travel per- 
formances. (In German with French and English abstracts). 


Boundary Conditions for Nuclear Propulsion, R.W.BUS- 
SARD. Astronautics v 4 n 10 Oct 1959 p 28-9, 119-22. Assess- 
ment of ground launched nuclear rockets, and propulsion sys- 
tem performance conditions which must be met for attainment 
of reasonable vehicles for use in solar system missions; com- 
ponents in analyzing reasonable performance are nuclear- 
rocket motor; propellant pumping plant, propellant itself, 
propellant tank structure, and deadload defined to include all 
remaining equipment; specific impulses; fuel loss factor; 
novel engine design; acceleration limit. 


Considerations in Design of Nuclear Rocket, J.J.NEWGARD, 
M.M.LEVOY. Nuclear Science & Eng v 7 n 4 Apr 1960 p 
877-86. Design of reactor core, reflector, and nuclear controls 
are presented for prototype design; for practical systems using 
U-loaded graphite for fuel elements within graphitic core 
structure, and He as core coolant and propellant, it is pos- 
sible to achieve specific impulses of at least 800 sec. 


Dynamic Analysis of Nuclear Rocket Engine System, R.R. 
FELIX, R.J.BOHL. ARS—J v 29 n 11 Nov 1959 p 853-62. 
Realistic mathematic system model was used to study system 
dynamic and control characteristics with electronic analog 
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computer; solid structured heat exchanger type nuclear en- 
gine for space missions is described together with nonlinear 
dynamic equations; distributed parameter effects in heat 
transfer processes and methods of simulation ; analysis, to- 
gether with considerations of nuclear vehicle applications, is 
used to develop system dynamic performance criteria. 


Experimental Boiling Sodium System, T.A.COULTAS, H.L. 
BURGE. SAE—Paper n 234D for meeting Oct 10-14 1960 14 
p. Alkali liquid metal boiling loop employing nozzle as ther- 
modynamic load was constructed at Rocketdyne Div to demon- 
strate feasibility of closed power loop; vapor temperatures of 
1870 F were achieved for extended periods of time; approxi- 
mate thermodynamic information obtained pertaining to pres- 
sure-temperature and dimerization relationships ; instrumenta- 
tion techniques for measuring pressure and boiler liquid level ; 
in future work, turbine-generator unit will replace nozzle. 


Factors Which Will Influence Early Application of Nuclear 
Rockets, H.R.SCHMIDT, R.S.DECKER. IRE—Trans on Nu- 
clear Science v NS-7 n 1 Mar 1960 p 6-12. Two space-flight 
vehicles typical of those planned for future use in achieving 
representative missions; vehicle performance is studied when 
nuclear stages are substituted for chemical stages in wide 
variety of combinations. 

Gaseous-core Nuclear Rockets, J.GREY. Astronautics v 4 
n 10 Oct 1959 p 23-5, 110, 112. Reactor is defined as one in 
which nuclear fuel exists in gaseous (or plasma) state; ad- 
vantage of system is its higher operating temperatures, result- 
ing in higher specific impulse; conceivable configurations for 
gaseous-core rockets; methods for retaining fuel by means of 
magnetic field, pure hydrodynamic and combined magnetic- 
hydrodynamic containment; principle of hybrid solid-gaseous 
systems; principle of nuclear bomb powered rocket, being 
studied by General Atomic under Project Orion. 


Limitations of Rocket Propulsion System with Variable Ex- 
haust Velocity Taking into Consideration Nuclear Data, T. 
FOELSCHE. J Astronautical Sciences v 7 n 2 Summer 1960 
p 25-8. It is shown that, for nuclear physical reasons, end 
velocity higher than 0.134¢ cannot be attained by rocket using 
propulsion system which maximizes end velocity, at given 
energy content and end mass, by varying exhaust velocity or 
by using propellants with variable combustion heat. 


NASA Research on Hydrodynamics of Gaseous Vortex Reac- 
tor, R.G.RAGSDALE. NASA—Tech Note n D-288 Sept 1960 41 
p. Experimental and analytical results of study of 2-com- 
ponent gaseous nuclear vortex system; equations describing 
separation mechanism are presented for both ideal and real 
fluid conditions ; analytical results given for separation of air- 
bromine mixtures in experimental vortex test apparatus. 


Nuclear Rocket Engine Controls in Orbital Transfer Role, 
B.P.HELGESON. IRE—Trans on Nuclear Science vy NS-7 n 1 
Mar 1960 p 29-35. Mission for nuclear rocket upper-stage 
vehicle that transfers from 300-mi earth orbit to corotational 
earth orbit is assumed requirements of mission, basic engine 
system, engine controls for duty cycle, and orbital transfer 
required by mission. 


Nuclear-Rocket Propulsion, R.E.SCHREIBER. Air Univ 
Quarterly Rev v 11 n 3-4 Fall-Winter 1959 p 128-37. Review of 
basic ideas of rocket propulsion; basic concepts of various 
schemes proposed for utilization of nuclear energy for rocket 
propulsion as follows: solid fuel heat exchanger reactor; 
gaseous reactors and other high temperature concepts ; nuclear- 
electric space drives; examples of developments at Los Alamos 
Scientific Laboratory. 


Nuclear Rockets for Interplanetary Propulsion, F.E.ROM, 
P.G.JOHNSON. SAE—Trans vy 68 1960 p 600-9. Indexed in 
Engineering Index 1959 p 1197 from SAE Paper n 68R. 


Nuclear Rockets for Lifting Manned Stations into Space, 
H.F.CROUCH, SAE—Paper n 167A for meeting Apr 5-8 
1960 13 p; see also abstract in SAE—J v 68 n 5 May 1960 
p 82-5. Generalized concept for manned nuclear rocket vehicle ; 
potentialities of such vehicle, particularly its high lift capac- 
ity, maneuvering in orbit (i-e., rendezvous), controlled reentry, 
and multi-manned capability; these capabilities are believed 
to be beyond those of chemical rockets. 


Nuclear Space Vehicles Using Pebble Bed Reactors, M.M. 
LEVOY, J.J.NEWGARD. SAE—Paper n 165B for meeting 
Apr 5-8 1960 13 p; see also SAE—J v 68 n 6 June 1960 p 46- 
50; Aero/Space Eng v 19 n 4 Apr 1960 p 54-8. Problems and 
limitations of nuclear rockets which might be launched within 
next 10 yr; on basis of payload weight or overall cost, 60,000 
lb vehicle is competitive with chemical vehicle; in range of 
flows for vehicle with Is of 850 sec at about 10 to 20 lb/sec, 
pebble bed reactor with uranium loaded graphite pellets can be 
used without suffering excessive propellant pressure drop 
through core. 


Performance of Nuclear Rocket for Large-Payload, Earth- 
Satellite Booster, E.W.SAMS. J Aero/Space Sciences vy 27 n 7 
July 1960 p 481-92, 516. Performance of single-stage, heat- 
transfer-type rockets using either dispersed-fuel-in-graphite 
reactors or tungsten-fuel-element-in-BeO reactors with hydro- 
gen as propellant is evaluated for earth-satellite missions ; 
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study indicates payloads up to about 10% of gross weight are 
possible. 


Performance of Nuclear Rockets, O.H.WYATT. Nuclear 
Power v 4 n 43 Nov 1959 p 100-3. Comparison of future chemi- 
cal and nuclear rockets shows that Hz propelled graphite reac- 
tors may offer distinct advantages, particularly for larger pay- 
loads ; analysis of nuclear rocket considers burnout velocity, 
choice of propellant, type of reactor, heat transfer, and weight 
analysis; design optimization; radiation hazards; tabular and 
graphical data. 


Propulsion Sub-System Areas Requiring Definition and De- 
velopment in Preparation for Operational Nuclear Rockets, 
R.B.CLAPPER, A.CORBIN. SAE—Paper n 123B for meeting 
Jan 11-15 1960 11 p; see also abstract in SAE—J v 68 n 4 
Apr 1960 p 95. Major sub-systems are propellant and neces- 
sary tankage; turbopump to feed supply propellant; reactor 
to heat propellant; thrust chamber and nozzle to convert 
heat energy to kinetic energy; control system and shielding 
to protect sensitive components; rocket system development 
philosophy and establishment of performance and development 
goals; optimization and control sequence; suggested time 
schedule for each of sub-systems. 


Rapid Approximate Method for Analyzing Nuclear Rocket 
Performance, A.H.STENNING. ARS J v 30 n 2 Feb 1960 p 
169-72. Effects of core geometry and surface temperature 
limitations on nuclear rocket performance are studied using 
heat transfer friction analogy and one-dimensional gas dy- 
namics; approximate relationships between thrust coefficient, 
specific impulse, core geometry and maximum surface tempera- 
ture are obtained; compromise made between high thrust co- 
efficient and specific impulse which are not compatible. 

Solid-Core Nuclear-Rocket Design, F.P.DURHAM. Astyro- 
nautics v 4 n 10 1959 p 26-7, 102-4. Design considerations of 
turbulent flow solid core heat exchange reactors components 
of which are core heat exchanger, consisting of fuel elements, 
neutron moderator, and structure; neutron reflector surround- 
ing core; neutron control rods and actuating mechanism, and 
regeneratively cooled nozzle and pressure shell; requirements 
and primary problems involving structural design ; non-nuclear 
components. 


Space Bound Reactors. Engineering v 189 n 4911 June 3 
1960 p 755-6. Developments in nuclear rocketry, space auxiliary 
power, and stratospheric applications are reported; proposal 
of operating graphite pebble bed reactor at 4000-5000 F; mer- 
cury vapor cycle space auxiliary power source SNAP-2; fast 
reactor for manned rockets; possibility of plasmoids for ther- 
monuclear containment. 


Photon Propulsion. See also Rocket Engines—Electric Propul- 
sion. 


Photon Propelled Space Vehicles, D.C-HOCK, F.N.McMIL- 
LAN, A.R.TANGUAY. IRE—Proc v 48 n 4 Apr 1960 p 492-6. 
Interplanetary trajectories of vehicles propelled by solar radia- 
tion pressure are analyzed, and are shown to be logarithmic 
spirals if thrust direction is constant with respect to vehicle- 
sun line; required thrust may be obtained with solar sail; 
sail size as function of trip time to Mars is determined for 
solar thrust, oriented tangent to trajectory. 


Ueber das Richten intensiver Photonenstrahlen mittels Elek- 
tronengasspiegel, E.SSAENGER. Astronautica Acta v 5 n 5 1959 
p 266-86. Directing of intense photonic beams by electron 
gas mirrors; radiation intensities of roughly 10° cal cm~-? 
sec-1, as required for photonic propulsive jets and for weapons 
beams can be realized through black radiation of heavy plas- 
mas of 150,000 K; it appears that this can be realized by 
means of very heavy compression shocks of plasmas, and, 
perhaps, by means of compression shocks of pure electron gas. 
30 refs. (In German with English and French summaries). 
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Instrumental Method for Inspection of Rocket Motors, R.G. 
ACKLAND, J.W.ALLISON. Nondestructive Testing v 18 n 4 
July-Aug 1960 p 250-4. Problems in inspection of grid assem- 
bly in small artillery type rocket motors at Defense Standards 
Laboratories, Melbourne, Australia; use of instrumental 
method in which variations in intensities of three gamma-ray 
beams are measured by three G-M counters and recorded on 
short strip. of chart paper; records show immediately whether 
or not grid is correctly fitted; radioactive source strength, 
ratemeter time constant and rocket scanning speed. 


Rocket Engine Testing. Engineer v 210 n 5459 Sept 9 1960 
p 430-1; see also Engineering v 190 n 4926 Sept 16 1960 p 
397-8, Information on Spadeadam Rocket Establishment for 
developing and ground testing liquid oxygen propulsion system 
for ballistic missile ‘““Blue Streak”; although construction is not 
complete, component test area and engine test area are in 
service. 


Simulation Testing of Rocket Engine Control Components, 
J.R.FENWICK. ASME—Paper 60-AV-24 for meeting June 5-9 
1960 7 p. Use of simulators for component checkout is shown 
by examples of thrust-vector control, thrust-magnitude control, 
and engine-mixture-ratio control; other possible uses pointed 
out; system simulation is assumed to consist of analog com- 
puter mechanization, suitable transducers and flow bench to 
supply hydraulic or pneumatic power; simulation facility re- 
quirements ; major problem area of transducers. 

Test Equipment and Procedures Used in Development of 
Liquid Oxygen-Hydrogen Rocket Engines, R.H.ANSCHUTZ. 
Cryogenic Eng Conference—Proec 1959 (Advances in Cryogenic 
Eng v 5) p 62-8, Test equipment and methods being used by 
Pratt & Whitney Aircraft at Florida Research & Development 
Center, in development of XLR 115 engine designed to power 
second stage vehicle; information applies to cryogenic com- 
ponent test area, and to facility for development tests of com- 
plete rocket engines and other components. 


Testing Solid-Propellant Rocket Motors, R.E.KLIENT, R.D. 
McCOWN. Aircraft & Missiles v 3 n 5 May 1960 p 30-3. De- 
velopment of ultrasonic test techniques for detection of un- 
bond between rocket-motor case and liner, of liner-to-propel- 
lant defects and voids within propellant; details of method 
and recording techniques defined as A-, B-, and C-Sean; latter 
is most adaptable to rocket motor inspection ; recording device 
utilized is facsimile paper recorder similar to type used in wire 
photo service; results obtained. 


ROCKET SLEDS. See Aeronautical Research—Supersonic Test 
Tracks. 


ROCKETS AND MISSILES 


See also Aerodynamics—Heating Effects; Aeronautical re- 
search; Military Engineering; Satellites; Space Flight; Space 
Vehicles ; Wind Tunnels—Supersonic. 


Acoustic Resonance in Solid Propellant Rockets, F.T.Mc- 
CLURHE, R.W.HART, J.F.BIRD. J Applied Physics v 31 n 5 May 
1960 p 884-96. Viscoelastic properties of solid propellant along 
with those of burned gases determine characteristic modes of 
system; these properties of media contribute to selection of 
regions of stability and instability of system and therefore to 
intermittent and sporadic nature characteristic of resonant 
burning in solid propellant motors; relationship of these 
studies to variety of experimental observations is discussed. 


Approximate Analytical Method for Studying Atmosphere 
Entry of Vehicles with Modulated Aerodynamic Forces, L.L. 
LEVY, Jr. NASA—Tech Note n D-319 Oct 1960 31 p. Refer- 
ence made to NASA—Tech Report n 11 superseding Tech Note 
4276 indexed in Engineering Index 1959 p 850; differential 
equation developed is extended to include vehicles with variable 
aerodynamic coefficients and variable vehicle shapes; variation 
of vehicle drag coefficient and area requred to maintain con- 


stant resultant deceleration is determined. 

Approximate Analytical Method for Studying Entry Into 
Planetary Atmospheres, D.R.CHAPMAN. NASA—Tech Report 
n R-11 1959 44 p. Supersedes NACA—Tech Note n 4276 in- 
dexed in Engineering Index 1959 p 850. 


Plasma Propulsion. See Rocket Engines—Electric Propulsion. 
Propellants. See Rockets and Missiles—Propellants. 
Pumps. See Pumps—Seals. 


Temperature Measurement. See Rocket Engines—Nozzles. 


Testing. See also Materials Testing—Nondestructive; Rocket Celestial Frontiers, G.H.CLEMENT. Surveying & Mapping 
Engines—Combustion; Rockets and Missiles—Testing. v 20 n 2 June 1960 p 185-90. It is stated eee Becket vehicle 
Sains K . . . is essential transportation device for any kind of space activ- 
Facilities for Testing Rocket Engine Components Using ity; paper reviews its history, current status, and effect on 


Cryogenic Fluids as Propellants, B.MANDELL, L.E.WHITE. 
Cryogenic Eng Conference—Proc 1959 (Advances in Cryogenic 
Eng v 5) p 120-7. Changes of state that occur in cryogenic 
propellants, with specific reference to use of liquid hydrogen 
as working fuel in chemical or nuclear rocket engines; equip- 
ment and operations cycle for achieving state conditions and 
flow control of liquid hydrogen, required for evaluation of com- 
ponent development, calibration and performance. 


Flight Performance of Spin-Stabilized 20-Inch-Diameter 
Solid-Propellant Spherical Rocket Motor, J.LEVINE, C.W. 
MARTZ, R.L.SWAIN, A.G.SWANSON. NASA—Tech Note 
n D-441 Sept 1960 38 p. Results of ground static test and 
flight test made to evaluate, under actual missile environ- 
ment, performance of motor in free flight at high-altitude con- 
ditions ; analysis of spin-up motion and sphere stabilization. 


development of photogrammetric techniques. 


Fourth Annual World Missile/Space Encyclopedia 1960. Mis- 
siles & Rockets v 7 n 3 July 18 1960 p E1-E48. Survey of 
United States missiles, rocket engines and motors, space ve- 
hicles and satellites (under development and in orbit); also 
foreign missiles. 


Ideal Performance of Multistage Rockets, R.D.GECKLER. 
ARS—J v 30 n 6 June 1960 p 531-6. Performance is presented 
in graphical form suited for systems designer interested in 
visualizing relationships between motor propellant fraction, 
size of total propulsion system in relation to payload, and 
burnout velocity; derivation of coefficients that allow direct 
comparison of relative importance of characteristics of each 


stage. 
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Missiles 1959. Flight v 76 n 2643 Nov 6 1959 p 507-32. Survey 
of world’s guided missiles, divided into strategic ballistic mis- 
siles, cruise-type missiles, air-to-surface and surface-to-air 
family, and air-to-air weapons; study and particulars of Atlas, 
followed by international review of some 97 weapon systems. 


Missiles 1960. Flight v 78 n 2695 Nov 4 1960 p 711-36. Survey 
of world’s guided missiles in service or undergoing develop- 
ment, arranged according to role under following categories: 
strategic, tactical, air-to-surface, surface-to-air; air-to-air, anti- 
tank, and anti-submarine. 


Missiles of World. Aeroplane & Astronautics v 98 n 2536 
May 27 1960 p 653-8. Tabulation of existing missiles in pro- 
duction or operation giving power plant dimensions, weight, 
speed, range and other specification data. 


Multi-Purpose Payload Carrier Based on ‘Erector-Set’’ 
Principle, I.STAMBLER. Space/Aeronautics v 34 n 2 Aug 
1960 p 43-8. Design study of US Air Force’s “Hyper-Environ- 
mental Test System 609A” series of experimental vehicles for 
use in space and weapon system development; performance 
curves; component weights of payload carriers; operating 
characteristics. 


New System Design for Detecting Interference to Missiles, 
H.KILBERG. Electronic Industries v 19 n 4 Apr 1960 p 170-3, 
186-7. Spectrum surveillance system covering frequency range 
from 40 to 1000 Mc is described; system provides frequency 
measurement, signal strength measurement, direction finding, 
and detection threshold of -120 dbm. 


Nike in Air Defense of Our Country, J.T.TROE. Bell 
Laboratories Rec v 38 n 4 Apr 1960 p 122-9. Review of use 
of Nike-Ajax and Nike-Hercules missiles in national defense ; 
role of Bell Laboratories in complete system design; coordina- 
tion of defense by North America Defense Command; Nike 
installations. 


1960 Missile Handbook. Aircraft & Missiles v 3 n 3 Mar 
1960 p 33-50. Second Annual Missile Handbook contains list 
of all projects undertaken since World War II, directory of 
missiles now in production or receiving major funding, and 
definition of projects which show strategy and intent for 
future. 


Performance of Ducted Rocket, R.R.KASSNER, F.W.GO- 
BETZ. ASME—Paper 60-AV-25 for meeting June 5-9 1960 8 
p. Performance limits for ducted booster rockets for low speed 
applications and ram rockets for high speed applications are 
discussed; effect of aerodynamic mixing on performance is 
studied separately, using concept employed by A.BUSEMANN ; 
results of study indicate that ducted rocket is probably not 
practical for vehicle application. 


Relativistic Rocket Mechanics, H.G.L.KRAUSE. NASA— 
Tech Translation n F-36 Oct 1960 22 p. English translation of 
German paper indexed in Engineering Index 1956 p 918 from 
Astronautica Acta v 2 n 1 1956. 


Relativistic Theory of Rocket Flight with Advanced Propul- 
sion Systems, J.HUTH. ARS J v 30 n 3 Mar 1960 p 250-3. 
General relativistic theory of rocket propulsion presented, 
applicable to either adiabatic or diabatic jets; analysis covers 
fuel mass limitations, specific power limitations, and relativis- 
tic velocities; various methods for handling fuel residual; ex- 
ample illustrates shift in importance from fuel energetics to 
power plant weight as allowable mission time shrinks. 


Review of Able, Ablestar Upper-Stage Vehicles or Simplicity 
—Sure Road to Reliability at Low Cost, W.D.STINNETT, J.S. 
ROBBINS, D.HOLZMAN, SAE—Paper n 246D for meeting Oct 
10-14 1960 7 p. Able system is optimum second stage con- 
figuration for use with Vanguard booster; Ablestar liquid 
rocket system is its logical extension; differences between two 
systems which achieved 16 successful probes ; sequence of opera- 
tion; Able concept of field operations objective of which was 
to provide vehicle insuring minimum interference with existing 
booster facilities and operations, minimum launch time and 
maximum success at low cost. 


Rocket for Manned Lunar Exploration, M.W.ROSEN, F.C. 
SCHWENK. IRE—Trans on Space Electronics & Telemetry 
v SET-5 n 4 Dec 1959 p 155-62. Parametric study of vehicle 
size for direct-flight manned lunar mission; main parameter is 
take-off thrust which is influenced by many factors; close 
choice exists in second stage where conventional and high- 
energy propellants are compared; size of final stage is gov- 
erned by method of approach to earth’s surface, 


Rocket Morphology and Nomenclature, H.BURLAGE, Jr. 
Astronautics v 5 n 1 Jan 1960 p 42-3, 75. Nomenclature prob- 
lem in distinguishing among various vehicle classes and 
systems is considered involving different energy sources and 
propulsive substances; it is shown that details of energy con- 
version and form of propulsive substance seem to be of sec- 
ondary importance and it is suggested that rocket be called 
by source of energy and thrust. 


Rockets and Space Flight up to 1960, J.E.ALLEN. Engineer 
v 210 n 5451, 5452 July 15 1960 p 92-101, July 22 p 132-40. 
Advances in rocket motor technique, engineering and produc- 
tion in various countries; characteristics and uses of rockets 
in missiles, space exploration vehicles, ete; developments in 
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ground handling and launching gear of rockets and space 
vehicles. 108 refs. 


Sergeant and its GSE: Field System Good for 10 Years, R.J. 
PARKS, W.J.SCHIMANDLE, J.DAVIS. Space/Aeronautics v 
34 n 2 Aug 1960 p 52-7. Basie design philosophy and major 
elements of United States Army’s first second-generation 
tactical ballistic missile system; design features of ground sup- 
port equipment; loading and launching procedure. 


Static Stability and Separation Characteristics of Two-Stage 
Rocket Configuration at Mach Numbers from 1.57 to 4.50, 
K.L.TURNER, D.S.SHAW, L.W.ENDERSON, Jr. NASA—Tech 
Note n D-188 Jan 1960 35 p. Model configurations tested in 
Langley Unitary Plan wind tunnel include each stage sep- 
avately and combined, and stages being systematically sep- 
arated from each other; paper contains axial force, static sta- 
bility, and separation characteristics at Mach from 1.57 to 4.50 
and R per ft from 1.5x10®% to 4.0x10°, 


Step-Rockets, J.SCHMIDTMAYER. Acta Technica (Praque) 
v 4n 5 1959 p 379-403. Theoretical calculation of step rockets, 
using method of dimensionless parameters by M.VERTREGT 
(see Engineering Index 1955 p 917); relations established be- 
tween these parameters and masses of subrockets and their 
parts; general conclusions concerning optimum design of step- 
rocket. 23 refs. 

Theory of Motion of Body with Cavities Partly Filled with 
Liquid, D.E.OKHOTSIMSKII. NASA—Tech Translation F-33 
May 1960 21 p. Results of investigation for cavities in form 
of one circular and two concentric cylinders; for impulsive 
motion, simple harmonic motion, and motion just beginning, 
it is shown that body of fluid possesses inertial characteristics 
similar to mass, moment of inertia, and center of mass of 
rigid body; suggestions for establishing general equations of 
motion of system. (Translation from Prikladnaia Matematika 
i Mekhanika v 20 n 1 Jan-Feb 1956 p 3-20). 


Ueber die Auslegung zweistufiger Heisswasserejektoren, O. 
LUTZ, E.RIESTER. Zeit fuer Flugwissenschaften v 7 n 12 Dec 
1959 p 350-5. Interpretation of 2-stage hot water ejectors ; 
up to certain compression ratio, air can be compressed eco- 
nomically in single-stage hot water ejector; in case of 2-stage 
arrangements, in second ejector not only air has to be com- 
pressed, but also that portion of injected hot water which 
was transformed into vapor; mass flow for which second 
ejector has to be designed and extent to which mass flow and 
dimensions of ejector could possibly be reduced by cold water 
injection; example of application. 


Auxiliary Power Systems. Comparison of Four Auxiliary Power 


Systems for Short-Duration Missile Applications, D.T.A.MIL- 
LER. SAE—Paper n 232A for meeting Oct 10-14 1960 36 p. 
Analysis of qualitative effects of major parameters, and 
variables on performance of flywheel, silver-zine battery, and 
solid propellant; bottled gas is included for comparison; paper 
deals with lower duration limit in which region duty cycle 
of 100 sec at average output of 10 hp is typical; system 
components and energy source; it appears that by designing 
to specific requirements silver-zine batteries are adaptable to 
most missile applications, and probably most reliable power 
source available. 


Design, Construction, and Testing of Helium-to-Hydrogen 
Heat Exchanger, C.C.WRIGHT. Cryogenic Eng Conference— 
Proe 1959 (Advances in Cryogenic Eng v 5) p 244-58. Unit 
designed to operate above critical pressure from about 36 to 
1500 R; it transfers 3250 Btu/sec of heat from helium, which 
enters at 200 psia and 1500 R, to parahydrogen, which enters 
at 1000 psig and 75 R; flow rates are 2.15 lb/see of helium and 
3.0 lb/see of hydrogen, pressure drops 4.75 and 2 psi, and 
outlet temperatures 300 and 350 R respectively; unit is applic- 


able for airbreathing engine and nonairbreathing secondary 
power devices. 


Development and Tests for Achieving Reliability and Re- 
producibility of Solid Propellant Gas Generators, K.F.MILLER. 
SAE—Paper n 232B for meeting Oct 10-14 1960 12 p. Applica- 
tions comprise auxiliary power units in missiles, aircraft and 
space vehicles; factors to consider; propellant properties ; 
process flow outline for production, process and quality con- 
trol techniques applied at North American Aviation; purpose 
and design of Tartar and Terrier gas generator, liquid engine 
turbine starter and jet engine starter eartridge, pointing out 
problem areas; future developments. 


. Electrochemical Auxiliary Power Sources for Missiles and 
Space Flight, M.EISENBERG. Elec Eng v 79 n 1 Jan 1960 
p 58-63. Advantages of primary and secondary electrochemical 
batteries in missile applications; fundamentals of fuel cells, 
and their comparison with other energy conversion devices. 


Hot Gas Systems—-What’s Available? What’s the Future? 
A.V.HARRIS. Applied Hydraulics & Pneumatics v sain 10 
Oct 1959 _p 87-90. Hot gas systems generate pressure from 
solid or liquid propellants and are able to work at environ- 
mental temperatures above 1000 F; review of developments of 
hot gas auxiliary power units for missile and space flight 
systems when hydraulic or electric power is not available ; 
diagrams, ; 
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How to Select Power Systems for Aero-Space Applications, 
J.S.NEWTON. SAE—Paper n 232D for meeting Oct 10-14 
1960 12 p. Term covers all systems of equipment for generation, 
conversion, transmission, and use of power or energy in any 
form; paper deals with auxiliary power systems; types of 
classification ; basic requirements, using rotary electric gen- 
erator drive, and boundary layer air compressor as example ; 
state of art surveys, determination of quantitative relationships 
between technical and economic factors, preparation and use 
of specifications; list of 23 basic questions. 


Magnetic-Amplifier—Silicon-Transistor Power Supply for Mis- 
sile Application, BMOKRYTZKI, R.A.STUART. AIEBE—Trans 
v 78 pt 1 (Communication & Electronics) n 46 Jan 1960 
p 835-43. Seven regulated direct voltages produced are derived 
from same HF transistor inverter; isolation afforded by mag- 
netic amplifiers provides capabilities for multichannel operation 
with only single voltage reference; novel type of rms sensing 
circuit provides reliable and accurate measure of rms value 
of pulse-width modulated square wave. Paper 59-1054. 


Missile and Space Vehicle Non-Propulsive Power Concepts, 
D.K.BREAUX, W.L.BURRISS, R.L.SCHULTZ. SAE—Paper 
n 234A for meeting Oct 10-14 1960 24 p. Mission requirements 
of systems providing internal power for guidance, control, 
communications, ete ; energy sources and conversion equipment ; 
propellant selection; possible prime movers considered are 
multistage turbine and piston type positive displacement 
engine; details of hydrogen-oxygen Integrated Power and 
Environmental Control System (IPECS) including turbine 
gearbox assembly, alternator, hydraulic pump, heat exchangers, 
circulating fan and controls. 

Non-Propulsive Power Systems for Missiles and Space Ve- 
hicles, D-.K.BREAUX, R.L.SCHULTZ. Can Aeronautical J v 6 
n 5 May 1960 p 170-7. Primary and secondary solar, nuclear, 
and chemical conversion methods and tabulation of prime 
energy sources; mission requirements specified in terms of 
mission duration power and cooling requirements, and duty 
eycle characteristics ; comparison of several propellants under 
assumptions of infinite pressure ratio and 100% adiabatic and 
mechanical efficiencies; cycle analysis; prime mover selection ; 
propellant tanks; hydrogen characteristics and their effects 
on non-propulsion power systems. 

Utilization of Solid Propellant Power Supplies for Ground 
to Air Rapid Firing Missiles, M.VOYTISH, Jr. SAE—Paper 
n 232C for meeting Oct 10-14 1960 6 p. Understanding of 
missile weapon system requirements, performance of grain, 
components and controllers, and power supply outputs will 
permit optimum selection of system; block diagram shows 
combinations required to be compatible with weapon system; 
component characteristics of auxiliary power comprising source 
of energy, prime mover and means of conversion of power to 
electric or control power (hydraulic) generation; component 
parameters. 

See also Earth Boring Machines; Fire Protection. 


Construction for Missile Launching, N.N.STOUT. Civ Eng 
(NY) v 30 n 2 Feb 1960 p 54-7. Paper reviews development, 
organization, construction works, and present facilities at 
missile bases of Atlas, Thor, and Titan projects. 


Coral Islands Become Training Grounds for Nike-Zeus. Eng 
News-Rec v 164 n 13 Mar 31 1960 p 24-5. Kwajalein, Roi- 
Namur and Johnston Pacific islands will be testing and 
developing bases for Army’s Nike-Zeus anti-missiles missile ; 
construction of launchers, tracking facilities and buildings; 
coral of islands is used as concrete aggregate. 

‘Cut and Cover’ Job Buries Titan Missile Base. Excavating 
Engr v 54 n 2 Feb 1960 p 30-4. Scrapers open up site beneath 
Colorado plains, near Lowry Air Force Base, for first under- 
ground missile base in United States; deep silos, to house 
Titan missiles and powerhouse, are dug by teams of tractor- 
loaders and clamshells in open cut excavation; excavation of 
3 million cu yd of cemented clay and sandstone; as excavation 
proceeds, steel ring-beams are placed into silos; backfilling 
over completed work. 

Missile Base Construction. Western Construction v 35 n 4 
Apr 1960 p 47-9, 51-2. Construction methods used in building 
bases for Atlas and Titan missiles at Vandenberg Air Force 
Base in Southern California; construction of about 2000 struc- 
tures, tunnels, complete airfield, and roads; list of contracts 
for various works; assembly of steel reinforcement and 
slipform concreting of largest, 52 ft diam 181 ft deep silo; 
use of Badger tunneler with revolving cutting head; tunnels 
between groups of nine silos. 

Missile Base Is Rough Job. Construction Methods & Equip- 
ment v 41 n 11 Nov 1959 p 100, 102. Work on three Atlas 
missile launching complexes located in Nebraska and Iowa 
comprises building combination launch control and guidance 
building, combination powerhouse and pumphouse, and three 
launchers at each site; job totals 33,000 cu yd of concrete, 
30,000 cu yd of backfill, and 2000 tons of reinforcing steel ; 
launchers are 101x134 ft in oa dimension and comprise walls 
70 ft long and up to 24 ft high. 

Missile Projects In Alaska, E.D.SMITH. Military Engr v 62 
n 346 Mar-Apr 1960 p 108-9, Design and construction features 
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for Nike Hercules missile installations in Alaska having four 
major structures: battery control building to include personnel 
and administrative facilities, radars, control vans and com- 
puters, and power and heating plant, launching control build- 
ing, two above ground launching section structures; in addition 
on-site storage facilities for missile propellants, warheads, 
vehicles and mobile equipment are also provided; description 
of launching structures. 


Bibliography. Missiles, Rockets and Satellites. US Dept Army 
Pamphlet n 70-5-1, 70-5-2, 70-5-8, 70-5-4, 70-5-5 June 1958 
5 v 120 p. Bibliographic survey covers period from 1957 
through Mar 1958 and includes 1500 unclassified titles, partly 
abstracted and annotated, and selected from periodicals, books 
and studies ; study is presented in five volumes entitled: USSR; 
United States; Great Britain, France, and Other Free Coun- 
tries of World; Technology: Means and Methods; Earth Satel- 
lites and Space Exploration. 


Missiles, Rockets, and Space in War and Peace. US Dept 
Army Pamphlet 70-5-6 Aug 1959 94 p. Bibliographic survey 
includes 1300 unclassified titles, partly abstracted and anno- 
tated, and selected from periodicals, books, and studies. 


Boosters. See Rocket Engines—Boosters. 
Calculations. See Mathematics. 


Checkout Systems. See Rockets and Missiles—Electronic Equip- 
ment; Rockets and Missiles—Ground Equipment. 


Computer Applications. See Rockets and Missiles—Control; 
Rockets and Missiles—Ground Equipment; Rockets and Missiles 
—Telemetering; Rockets and Missiles—Testing; Rockets and 
Missiles—Tracking ; Rockets and Missiles—Trajectories. 

Control. See also Air Navigation—TInertial; Gyroscopes; Servo- 
mechanisms, 


Aiming Missile, G.WALLACE. Explosivstoffe vy 7 n 7 July 
1959 p 133-6. Theodolite system which aligns azimuth on 
Jupiter; entire flight depends on accuracy of prelaunch orien- 
tation. In English and German. 


Application of Microminiaturization Concepts to Space 
Guidance Computers, E.KKEONJIAN. Arma Eng v 3 n 38 
June 1960 p 12-17. Four basic approaches to microminiaturiza- 
tion; micromodule, 2-dimensional and _ solid-state concepts, 
and molecular circuitry; how to achieve component density ; 
problem of interconnections; reliability and redundancy. 


Automatic Analogue Computer for Missile-Homing Inves- 
tigations, J.G. THOMASON. Soc Instrument Technology—Trans 
v 12 n 1 Mar 1960 p 16-19 (discussion) 19-21. Advantages of 
computer use for solving same set of differential equations 
repeatedly, for subsequent statistical analysis, and with suc- 
cessive changes of parameters for such investigations, pro- 
viding it with automatic programming, coefficient-setting and 
punched-tape output for feeding to digital computer; descrip- 
tion of each analog unit. 


Celestial Guidance, R.B-HORSFALL. ARS J v 29 n 12 Dec 
1959 p 981-8. Problems that underlie celestial guidance for 
cruise vehicles; equations for error signals are derived from 
star tracking based on assumed position and local vertical 
reference; problem of distinguishing star from noise back- 
ground and problem of directing telescope from reference is 
examined both from point of view of astronautics and cruise 
missile guidance. 

Component Development for Atlas Inertial System. Auto- 
matic Control v 13 n 1 July 1960 p 23-5. Computer size reduc- 
tion techniques; arrangement of circuits so that all functions 
are of time-shared type; technique not only results in weight 
savings, but also improves reliability, because there are fewer 
parts to malfunction. 


Controlling Guided Missiles—Hydraulic Servos, P.D.BOYER. 
Control v 3 n 20, 21, 22, 23, 24 Feb 1960 p 115-17, Mar 
p 110-18, Apr p 115-19, May p 158-62, June p 106-8. Missile 
applications of electrohydraulic systems and their properties ; 
relays, motors and pilot-stage transducers currently in use; 
discussion of servo-valve, nonlinearity, pressure compensation, 
actuators, and servo pick-offs; methods of approach to design ; 
practical testing. 25 refs. (For previous parts of series see 
Engineering Index 1959 p 850). 

Design of Optimum Beam Flexural Damping in Missile by 
Application of Root-Locus Techniques, R.J.HRUBY. IRE Int 
Convention Rec v 8 pt 4 (Automatie Control, Information 
Theory) 1960 p 81-90. Control of missile in free fall in presence 
of external disturbances requires that control system be 
stable when various body bending modes are excited; optimum 
design procedure uses characteristic properties of completed 
missile structure to acquire maximum increase in modal 
damping by proper choice of subassembly attaching fixtures. 


Determination of Nonlinear Pitching-Moment Characteristics 
of Axially Symmetric Models from Free-Flight Data, M.L. 
RASMUSSEN. NASA—Tech Note n D-144 Feb 1960 51 p. 
Analysis is presented for pitching and yawing motion of sym- 
metrical missile with cubic restoring moment; rapid method 
of estimating cubic restoring moment coefficients from observed 
frequency and amplitudes of two independent sets of free 
flight data is developed and demonstrated, 
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Determining Closure Time in Missile Control Valves, R.L. 
KISSNER. Electronics v 33 n 42 Oct 14 1960 p 88-9. Master 
control valve of many missiles is solenoid-actuated pilot valve ; 
method is presented for accurately measuring actual time 
of valve operation with respect to time that energy is applied 
to solenoid coil; method monitors waveshape of current into 
solenoid coil. 


Device for Automatically Tracking Roll Position of Missile, 
R.W.LOWRIE. IRE—Trans on Space Electronics & Telemetry 
v SET-6 n 2 June 1960 p 67-9. Optical method for roll orienta- 
tion measurement of missiles is described that uses relative 
positions of two flares of different color attached to rear of 
missile; since roll position is known at launch point, commands 
to missile are commutated at launch point rather than in mis- 
sile as is necessary when gyro or other missile-borne roll 
reference device is used. 


Exploratory Statistical Analysis of Planet Approach-Phase 
Guidance Schemes Using Range, Range-Rate, and Angular- 
Rate Measurements, D.P.HARRY, III, A.L.FRIEDLANDER. 
NASA—tTech Note n D-268 Mar 1960 81 p. Report is concerned 
with terminal phase of mission outside planet atmosphere, 
approach or approaches to target moon or planet; analysis of 
problem using digital computer techniques and modified Monte 
Carlo method, performed at NASA Lewis Research Center ; 
results indicate control logic with ‘‘damping,”’ dead band, 
high numbers of corrective actions, and no cutoff as prefer- 
able. 


Eyes for Hawk, R.H.SPIOTTA. Machy (NY) v 66 n 10 
June 1960 p 122-31; see also Machy (Lond) v 97 n 2499 
Oct 5 1960 p 775-83. Illustrated description of operations on 
Hawk missile guidance system parts at Raytheon’s Andover 
plant; eccentric turning yields surface pattern on laminated 
glass-fiber radomes; simultaneous machining of four magne- 
sium gimbal rings on four-spindle, Cincinnati profile milling 
machine; 56 holes drilled, tapped, and/or counterbored around 
wall of gimbal rings in only three steps; dial-programmed 
machining of eylinder blocks; roughing and finishing of 
cylinder block trunnions. 

Firestreak is Guided by Advanced IR Homer, C.DAWSON. 
Space/Aeronautics v 33 n 6 June 1960 p 169-70, 172, 174, 177-8. 
Description of guidance and control system of Great Britain’s 
first operational air-to-air missile; advantages and limitations 
of novel design features. 

Flight Controls—Look Into Future, H.E.ARNZEN. Space/ 
Aeronautics v 33 n 2 Feb 1960 p 46-9. Requirements for control 
system of vehicles performing within earth’s atmosphere and 
out in space, include finer degrees of vernier control, materials 
and lubricants for use from Mach 2 to 20 at temperatures 
from -100 to 5000 F; layout and operation of all-altitude 
control systems for operation within atmosphere using aero- 
dynamic control, and in near-vacuum of space, using reaction 
jet control, steerable exhaust vanes, nozzle control, and 
boundary layer control for all control surfaces. 


Guidance Techniques for Interplanetary Travel, C.D.BOCK, 
C.J.MUNDO. ARS—J v 29 n 12 Dee 1959 p 931-40. Problem 
of guidance to near planets for controlling flight of ballistic 
vehicles with low specific impulse engines is examined; trajec- 
tories to which vehicle must adhere to minimize fuel con- 
sumption are treated to evolve measurable parameters; criteria 
for judging of suitability of these parameters; possible meas- 
urement techniques such as active and passive electromagnetic, 
and inertial techniques; guidance of vehicle to Mars is treated 
to provide basis for comparison, 36 refs. 


Hot Gas Bi-stable Servo System for Guided Missiles, D.C. 
CLENDENNING. IRE—Can Convention Ree 1958 p 2-10. 
Analytic and analog computer study of bi-stable hot-gas 
servo system for guided missiles; effects of noise, dynamic 
loads, and valve dead time; gas flow rate and compensation 
network parameters necessary to obtain specified transient 
response determined, 


Improved Missile Aerial Stabilization System, D.PEAT. Brit 
Communications & Electronics v 6 n 12 Dee 1959 p 854-5. 
Single large gyroscope is often used as stabilizing element 
to maintain directional aerial pointing at target, irrespective 
of movement of missile carrying aerial; smaller two-gyroscope 
system is described that overcomes many diffculties inherent 
in single-gyroscope system, both in terms of manufacturing 
precision and accuracy of performance. 


Inertial Navigation, E.W.ANDERSON,. Aeroplane & Astro- 
nautics v 98 n 25386 May 27 1960 p 641-4. Fundamentals of 
inertia navigation and measurement of acceleration required 
by means of force feed-back accelerometer; in place of separate 
accelerometer and integrator, many systems use integrating 
gyro accelerometer which measures speed directly; types of 
gyroscopes; detailed design of inertia navigation system will 
depend on operational requirements of missile; example of 
Thor navigation system. 


Investigation of Third-Order Contactor Control Systems with 
Two Complex Poles without Zeros, I.FLUEGGE-LOETZ, T. 
ISHIKAWA. NASA—Tech Note n D-428 June 1960 69 p. 
Transfer function of uncontrolled system used in aircraft 
and missiles has one real and two conjugate complex poles 
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and may have zeros; major portion of paper is devoted to 
systems without zeros; switching function depends on errors 
and error derivatives, and dependence of coefficients of error 
derivatives on initial error and system parameters is studied. 


Miniaturized Autopilot System for Missiles, J.H.PORTER. 
Electronics v 33 n 43 Oct 21 1960 p 60-4. By using a micro- 
modular construction to cut volume and weight, autopilot 
system has been developed that can be mounted in bulkhead 
of airframe; unique magnetic shift register permits simple, 
versatile programming of inflight operation. 

Missile Orientation Errors in Command Guidance Systems, 
K.C.MATHEWS. ARS—J v 30 n 1 Jan 1960 p 46-50. Analysis 
is made of command errors and performance degradation 
resulting from tracker errors and angles of attack in two 
types of systems employing roll autopilot control equation ; 
it is shown that much smaller command errors are expected 
to occur in system in which roll autopilot keeps time integral 
of roll rate equal to zero. 


On Guidance and Control Requirements in Astronautics, 
R.E.ROBERSON. Franklin Inst—J v 269 n 3 Mar 1960 p 196- 
220. Mission characteristics are developed which give broad 
indications of performance requirements trends; ‘“‘network’’ 
point of view toward trajectories is suggested with implica- 
tions to establishment of classes of functional requirements ; 
general conclusions reached about qualitative degree to which 
requirement studies must be expected to be mission-oriented. 


Problems in Attitude Stabilization of Large Guided Missiles, 
E.D.GEISSLER. Aerospace Eng v 19 n 10 Oct 1960 p 24-9, 
68, 70-2. Artificial stabilization through control systems rather 
than provision of stable airframes appears indicated for larger 
missiles; complicating factors such as elastic deformation, 
fluid motion effect, and wind input are examined; narrow 
margin of safety allowed in control design makes more sophis- 
ticated systems advisable. 


RC Filter Networks in Missile Control, RLHOOKWAY, R.H. 
MAYER. Electronic Industries v 19 n 4 Apr 1960 p 73-7. 
When gimbaled rocket engine is deflected to control flight 
path, motion of engine causes local deflections in rocket 
structure; RC filter in control system may be used to prevent 
automatic pilot gyros from responding to these unwanted 
structural deflections ; several illustrations of RC filters used 
in Vanguard rocket booster are described. 


Solid-State Guidance for Able-Series Rockets, R.E.KING, 
H.LOW. Electronics v 33 n 5 Jan 29 1960 p 60-3. Control 
system for second stage of Able-series missiles described ; 
system makes missile follow predetermined course in response 
to commands generated by internal programmer, or in response 
to guidance commands from ground; transistorized circuits are 
lightweight, simple, and reliable. 

Solution of Orientation Problem by Digital Computer Tech- 
niques, D.McALLISTER, F.OHNSORG. Indus Mathematics 
v 9 pt 2 1958 p 48-9. Solution to problem of determining 
orientation of body in space from outputs of 8 single axis 
rotation sensors is presented; solution accomplished by means 
of digital techniques; suitable algorithms are presented. 


Some Notes on Attitude Control of Earth Satellite Vehicles. 
W.GILLESPIE, Jr, D.G.EIDE, A.B.CHURGIN. NASA—Tech 
Note n D-40 Dee 1959 80 p. Problem of matching satellite 
mission stabilization requirements with attitude control system 
capabilities is investigated considering civilian missions, and 
possible stabilization systems; it appears that most of mission 
requirements can be met; improved version of spin stabiliza- 
tion incorporating earth-horizon scan units is attractive for 
meteorological payloads; attitude control systems employing 
radiation sensing units should be developed. 


Some Problems of Polar Missile Control, D.BEST. Roy Aero- 
nautical Soe—J v 64 n 596 Aug 1960 p 482-8. Main topic 
considered is accuracy and speed of roll control which strongly 
affects performance of homing missiles; three examples of 
coupling effects peculiar to polar control systems are examined. 


Stabilization and Attitude Control of Satellite Vehicles, 
W.E.FRYE, E.V.B.STEARNS. ARS—J v 29 n 12 Dee 1959 
p 927-31. Status of concepts and techniques as reflected in 
literature of last five years is reviewed; stabilization by means 
of gravity gradient, aerodynamic torques and radiation pres- 
sure is examined; various attitude sensors and control torque 


generators and sources of disturbing torques are summarized. 
41 refs. 


Studies of Second- and Third-Order Contactor Control Sys- 
tems, 1.FLUEGGE-LOTZ, H.E.LINDBERG. NASA—Tech Note 
n D-107 Oct 1959 122 p. Study of response of systems with 
switching according to sign of linear combination of error 
and its derivatives; example for third order system is sim- 
plified equation of pitching motion of missile whose control 
surface takes on only two positions, full up or full down ; 
experiments showed that response with switching function was 
very nearly optimum for wide range of step inputs. 


Synthesis of Self Adaptive Autopilot for Large Elastic 
Booster, G.W.SMITH. IRE Int Convention Ree vy 8 pt 4 
(Automatic Control, Information Theory) 1960 p 73-80. Auto- 
pilot that does not require detailed knowledge of structural 
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dynamics of Missile; system would, ideally, adjust itself to 
maintain. optimum performance in environment of changing 
inertial, aerodynamic, and structural parameters; method used 
to obtain basic modes is based on decomposition of transient 
response. 


System Characteristics of Modern Guidance Techniques. 
Control Eng v. 7 n 8 Aug 1960 p 85-106. Special report on 
typical perceptive and extrapolative guidance systems ; System 
Aspects of Inertial Navigator Design, D.P.SARETT, 86-92; 
System Considerations for Guidance Radars, BE.L.CHATTER- 
TON, 93-6 ; Doppler Radar Techniques for Aerospace Naviga- 
tion, B.R.COLE, 97-100; Modern Techniques in Celestial 
Navigation, D.B.NICHINSON, 101-4; Recognition in Percep- 
tive Guidance Systems, C.J.MUNDO, 105-6. 


J Theoretical Study of Angular Motions of Spinning Bodies 
in Space, J.H.SUDDATH. NASA—Tech Report n R-83 1960 
29 p. Analysis was based on Euler’s dynamic equations which 
were linearized and solved analytically; results are directly 
applicable only to spin-stabilized vehicles with constant mo- 
ments of inertia and angular displacements not exceeding 
15°; expressions which relate angular motions to spin-rate 
and inertia distributions are obtained and found to be in 
agreement with machine solutions of nonlinear equations for 
rectangular-pulse pitching-moment disturbance. 


Vernier Engines for Control, Guidance, Acceleration, Brak- 
ing, K.R.STEHLING. Space/Aeronautics v 34 n 2 Aug 1960 
p 49-51. Review of applications and design techniques for 
vernier engines of all types in missiles and spacecraft; per- 
formance requirements ; development problems. 


Wideband F-M Receiver for Remote Aircraft Control, T.L. 
FISCHER. Electronics v 33 n 40 Sept 30 1960 p 85-7. Com- 
pletely transistorized 406 through 549 Mc FM receiver is 
described that provides remote control of missiles and missile- 
target aircraft; it may also be used as range safety receiver 
for remotely terminating flight of vehicle should it go out 
of control. 


Cooling. See also Aerodynamics—Heating Effects; Heat Trans- 
fer—Ducts. 


Ablation Cooling of Missiles and Satellites, E.R.G.ECKERT. 
SAE—Paper n 185A for meeting June 5-10 1960 16 p. Physical 
processes involyed and basis on which evaluation of ablation 
cooling to protect missiles during re-entry through atmosphere 
ean be made; conditions to which object is exposed when 
re-entering or flying with hypersonic velocities; overall heat 
balance considering re-entry process can give first information 
on amount of heat sink material required; for detailed design 
study, heat balances have to be made for each instance during 
re-entry time; pertinent equations. 


Analysis of Transient Radiation Heat Transfer of Uncooled 
Rocket Engine Operating Outside Earth’s Atmosphere, W.H. 
ROBBINS. NASA—Tech Note n D-62 Dec 1959 25 p. Heat 
transfer characteristics of body in space are analyzed during 
period when temperature of body varies with time; relations 
for cooling rate of body are derived; rate of radiant heat 
dissipation is determined to be function of material properties 
and geometry of body, and temperature of both body and 
effective surrounding temperature. 


Control of Combustion-Chamber Pressure and Oxidant Fuel 
Ratio for Regeneratively Cooled Hydrogen-Fluorine Rocket 
Engine, E.W.OTTO, R.A.FLAGE. NASA—Tech Note n D-82 
Nov 1959 61 p. To investigate performance and cooling re- 
quirements of engine, special chamber-pressure and mixture 
yatio control system was developed; component and contyrol- 
loop dynamics are analyzed, and performance of system on 
engine is presented; construction details. 


Experiments on Porous-Wall Cooling and Flow Separation 
Control in Supersonic Nozzle, L.GREEN, Jr., K.L.NALL. 
J Aero/Space Sciences v 26 n 11 Nov 1959 p 689-97. Objective 
of investigation is to study nozzle flow separation behavior 
under controlled stagnation conditions, and effectiveness of 
boundary layer injection in promoting incipient separation 
in problem of nozzle cooling of long duration rockets; experi- 
ments described indicate that technique of effusion cooling by 
injection of gaseous coolant through porous wall is highly 
efficient under conditions of strong flow expansion. 27 refs. 


Flexibility Considerations for Design of Cryogenic Transfer 
Lines, W.G.FLIEDER, W.J.SMITH, K.R.WETMORE. Cryo- 
genic Eng Conference—Proc 1959 (Advances in Cryogenic 
Eng v 5) p 111-19. How flexibility may be obtained by 
expansion loops and joints that satisfy requirements for 
uniform thermal cool down and bowing factors; design of 
main transfer piping for Atlas missile launching complex, 
which involved supplying liquid oxygen from two closely 
spaced storage tanks to missile launch pad by use of uninsu- 
lated 12-in. diam stainless steel thin walled transfer lines. 


How to Use Fuel as Heat Sink, G.L.ROTH, O.L.WILLIAM- 
SON. Space/Aeronautics v 33 n 3 Mar 1960 p 56-60. Fuel is 
ideal heat sink to meet cooling needs of future aircraft and 
missiles; following types of fuel heat sinks are studied ; 
condenser, nonvyaporizing, fuel-direct, and fuel boiler; fuels 
considered are JP-4 and -6 and RJ-1; cooling-system compo- 
nents studied are final heat sink, intermediate heat transfer 


Design. See also Aerodynamics 
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fluid, and basic heat transfer fluid; comparison shows that 
combination of water boiler and steam-fuel condenser offers 
most practical method of using fuel as final heat sink. 


Nucleate- and Film-Boiling Studies with Liquid Hydrogen, 
U.H.von GLAHN, J.P.LEWIS. Cryogenic Eng Conference— 
Proce 1959 (Advances in Cryogenic Eng v 5) p 262-9. Heat- 
sink capabilities of liquid hydrogen for use as coolant in 
rocket engines, nuclear reactors, and other heat exchangers 
for space vehicles using cryogenic propellants; heat transfer 
data are for conditions of forced flow; comparisons are shown 
for water, nitrogen and oxygen; empirical relation was devel- 
oped to correlate maximum nucleate heat flux for range of 
conditions and fluids. 


Rocket Heat-Transfer Literature. ASME—Trans—J Heat 
Transfer v 82 Ser C n 3 Aug 1960 p 155-69. Survey as follows: 
Rocket-Engine Heat Sources, R.W.GRAHAM, G.MORRELL, 
155-8, 57 refs; Rocket Cooling Techniques, R.D.TURNACLIFF, 
158-9, 31 refs; Nozzle Wall Materials, J.H.ROBINSON, K.G. 
ENGLAR, 159-60, 7 refs; Variable Fluid-Property Effects, R.G. 
DEISSLER, 160-2, 27 refs; Predictions of Thermal Properties, 
D.R.BARTZ, 162-6, 33 refs; Flow Separation and Acoustic 
Effects, N.H.McMANUS, Jr, E.E.SOEHNGEN, 166-9, 31 refs. 


Ueber eine Moeglichkeit, die Reibung der Rakete in der Luft 
zu_vermindern, G.St.KALITZIN. Magdeburg Hochschule fuer 
Schwermaschinenbau—Wissenschaftliche Zeit vy 4 n 1 1960 
p 89-91. Possibility of diminishing friction of rocket in air; 
proposal made to separate walls of rocket from outer air by 
means of artificial boundary layer of steam which flows with 
great velocity around outside walls of rocket. 


Corrosion. See Rocket Engines—Boosters; Rockets and Missiles 


—Materials ; Rockets and Missiles—Propellants. 


Costs. See Rockets and Missiles—Manufacture. 
Cryogenic Fuels. See Rockets and Missiles—Fuel Tanks ; Rockets 


and Missiles—Propellants. 


Defense. See also Rockets and Missiles—Launching. 


Anti-ICBM Intercept Guidance for Better Kill Probability, 
S.D.HAYS. Space Aeronautics v 34 n 2 Aug 1960 p 161-2, 
164-7, 170-1. Set of guidance equations is presented for head-on 
or anti-parallel interception of re-entering body; geometry 
of S-shaped trajectories is described and illustrated. 

Interceptor Vehicles, A.F.JOHNSON. Astronautics v 5 n 10 
Oct 1960 p 28-31, 38, 40. Discussion of requirements imposed 
upon defensive missiles whose goal is to prevent expl-sion of 
enemy warheads on their targets ; intercept techniques ; ground- 
based vs satellite-based vehicles ; acceptable reliability ; thermal 
protection. 


Necessary Physics, J.W.BOND, Jr. Astronautics v 5 n 10 
Sept 1960 p 34, 40, 42. Some widely differing areas of inves- 
tigation which bear upon present and future ballistic-missile- 
defense concepts include nuclear explosions, rocket exhaust 
plumes, re-entry flow fields, upper atmospheric physics, radar 
probes, and molecular, plasma, solid-state, and nuclear physics ; 
other problems not falling uniguely under these categories are 
hydromagnetic turbulence, plasma instabilities, heat transfer, 
incoherent scattering, high energy physics, fluid dynamics, 
and wave propagation. 

Novel Approaches, W.LOW. Astronautics v 5 n 10 Oct 1960 
p 32-3, 71-3, 75-8. Based in part on Project Glipar, ARPA- 
sponsored research into  ballistic-missile-def‘ense technology, 
survey outlines several hypothetical approaches to defensive 
systems; key difference between dueling and screening systems 
is explained; emphasis is placed on processes whereby energy 
is delivered to offensive warheads. 


Boundary Layer; Aircraft— 


Design. 

Calculation of Orthotropic Conical Shell for Arbitrary Ex- 
teynal Load, Using Method of V.Z.VLASOV, V.A.SIBIRYA- 
KOV. ARS—J v 30 n 1 Jan 1960 p 78-82. Paper attempts to 
obtain equations for design of conical shell, type of rocket 
nose having nonaxially symmetrical loadings; proposed equa- 
tions make it possible to determine stresses produced by 
internal pressurization of shell and due to stiffness of end 
frames or supports for nonaxially symmetrical loading of 
structures. Translated from Izvestiia Vysshych Uchebnykh 
Zavedenii MVO, Aviationnaya Tekhnika n 2 1959. 


Dart-Shaped Satellite, R.A.COLE. Aircraft & Missiles v 3 
n 9 Sept 1960 p 62-4. Concept advanced by Armstrong Whit- 
worth Aircraft is result of concentrated study of heat dis- 
sipation problems during re-entry; satellite and launch vehicle 
proposed uses “dart shape” and British booster; lift producing 
reentry vehicle would have wing area of 322 sq ft, weight of 
4120 lb; design considerations. 


Design Parameters and Optimization of Missile Trajectories, 
C.A.TRAENKLE. Zeit fuer Flugwissenschaften vy 7 n 10 Oct 
1959 p 287-98. Design parameters are analyzed with regard 
to their influence on overall missile performance, selecting 
those having significant bearing on results; analysis leads to 
insight into interrelations between characteristic parameters 
of propulsion system, program of power phase and trajectory 
elements; critical range angle exists, below which ballistic 
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ROCKETS AND MISSILES—Design—Continued 


type trajectories are optimal, and beyond which optimal solu- 
tion is provided by special satellite orbit. (In English). 

Equations and Charts for Determining Hypersonic Stability 
Derivatives of Combinations of Cone Frustums Computed by 
Newtonian Impact Theory, L.R.FISHER. NASA—Tech Note 
n D-149 Nov 1959 33 p. Paper develops charts for angles of 
attack approaching 0° and gives examples of their application 
for specific missile configurations ; procedure outlined by means 
of which coefficients for missile shape made up of more than 
one cone frustum, or spherical nose together with one or more 
frustums, can be estimated. 

Free-Flight Measurements of Transonie Drag Characteristics 
of Low-Fineness-Ratio Cylinders Including Stabilizing Plates 
and Flares and Varying Nose Bluntness, J.H.JUDD, G.E. 
WOODBURY. NASA—Tech Note D-361 May 1960 16 p. All 
stabilizing devices increased drag coefficient of right circular 
cylinder inasmuch as projected frontal area was doubled ; 
conical-flare model only has 30% more drag than cylinder ; 
truncated-cone nose fairings were more effective than circular- 
are nose fairings in reducing drag coefficient; pertinence to 
ballistic missiles, 

Review of Design Information on Buckling of Unstiffened 
Thin Walled Cireular Cylindrical Shells, B.KLEIN. ARS— 
J v 30 n 1 Jan 1960 p 7-13. Theories and test data are 
presented in forms considered reliable with respect to problems 
of shells such as missile structures under various loading condi- 
tions; pure compression, bending, torsion, combined compres- 
sion and internal pressure; combined bending and internal 
pressure, combined torsion and internal pressure, combined 
transverse shear and internal pressure, multiple combined Joad- 
ings, etc; further test areas. 52 refs. 

Electric Equipment. See also Electric Capacitors—Ceramic. 


More Stable 3-Phase Transistor-Core Power Inverter, W.E. 
JEWETT, P.L.SCHMIDT. AIEE—Trans v 78 pt 1 (Communi- 
eation & Electronics) n 45 Nov 1959 p 686-91. Development 
of inverter, that is almost completely insensitive to degree 
of load variation and unbalance, as power source for 8-phase 
gyroscope motors; laboratory tests show that such gyroscope 
motors perform as well when powered by square-wave inverter 
as they do when powered from sine-wave system. Paper 59-786. 

New Solenoids Take 2000 g, 1850 deg F. Space/Aeronautics 
v 34 n 1 July 1960 p 91-2, 94, 96, 98. Discussion of solenoid 
designs to take extremes in temperature and acceleration ; 
development by Pacsol Co of solenoid assemblies for aerospace 
vehicles is recounted. 

Temperature Prediction in Thermal-Lag Equipment, P.B. 
RICHARDS. AIEE—Trans v 78 pt 2 (Applications & Indus- 
try) n 46 Jan 1960 p 462-5. Method for predicting simulta- 
neously transient temperatures in two heat-generating solids 
such that both materials store some heat, while some heat is 
transmitted from one to another and thence possibly to third 
region at fixed temperature; mean transient temperatures in 
field winding and laminations of a-c generator which is 
bolted to support, but otherwise insulated from ambient 
atmosphere; applicability of method to missile equipment. 
Paper 59-913. 

Electric Propulsion. See Rocket Engines—Electric Propulsion. 

Electronic Equipment. See also Dielectrics—Breakdown; Elec- 
tric Relays; Radio Amplifiers—Transistor ; Radio Equipment— 
Reliability ; Rockets and Missiles—Instruments; Rockets and 
Missiles—Reliability ; Rockets and Missiles—Telemetering; Vi- 
brations—Damping. 


Trends in Complex Weapon System Checkout, F.C.COREY. 
IRE Int Convention Ree v 8 pt 8 (Aeronautical & Naviga- 
tional Electronics, etc) 1960 p 186-201. Key factors which 
affect choice of checkout methods for testing electronic por- 
tions of complex weapons and space systems are reviewed; 
correlations are made between some of these factors and 
guide lines are established for best design approach, 


What Designers Should Know About Missile Components, 
H.C.LAWRENCE. Electronies v 33 n 18 Apr 29 1960 p 102-5. 
Effect of shock and vibration on electronic components used 
in missiles is analyzed; typical acceleration figures are given, 
and performance of component test mount subject to sinusoidal 
and random vibration is shown; use of vibration isolation 
and shock absorption systems to ameliorate dynamic environ- 
ment. 


Engines. See Rocket Engines. 
Fire Protection. See also Rockets and Missiles—Propellants. 


Fire Safety Design Considerations for Rocket Powered Vehi- 
cles, K.P.LOPP. SAE—Paper n 242D for meeting Oct 10-14 
1960 16 p. Need for scientific research of hazard criteria with 
respect to propellants, characteristics of exotic fuels and fluids, 
and types of sources which may serve to ignite combustible 
leakage; hazard analysis taking into account fire probability 
during captive flight, launch and firing, ballistic trajectory, 
re-entry, and deceleration and landing regime; fire prevention 
by means of compartmentation, sealing, drainage, equipment 
design and installation; fire protection. 


Fuel Gages, See Rockets and Missiles—Instruments, 


ROCKETS AND MISSILES—Continued 
Fuel Tanks. See also Rockets and Missiles—Manufacture. 


Cryogenic Tankage for Space Flight Applications, D.G. 
DRISCOLL. Cryogenic Eng Conference—Proc 1959 (Advances 
in Cryogenic Eng v 5) p 95-102. Investigation of three basic 
designs for propellant tanks; storage tanks for liquid hydrogen 
are primarily considered, as it is lowest boiling propellent 
material and has smallest heat of vaporization ; designs include 
double wall vessel containing insulation under vacuum in 
which vacuum casing forms outer skin of vehicle, similar 
vessel with removable vacuum support, and single wall vessel 
with removable vacuum insulated shell. 


Effect of Condensation on Conventionally Insulated Cryogenic 
tanks, S.WEISS, IA.GOODMAN. Cryogenic Eng Conference 
—Proe 1959 (Advances in Cryogenic Eng v 5) p 157-61. Effect 
of air condensation upon thermal conductivity of conventional 
insulation; difference between published values of thermal 
conductivity and those experimentally determined on simulated 
liquid hydrogen rocket propellant tanks for two insulations ; 
fibrous insulation was asbestos material molded to tank shape 
under heat and pressure; closed cell material was polystyrene 
foamed plastic with good vapor barrier characteristics. 


Externally Bonded and Sealed Insulation for Liquid-Hy- 
drogen-Fueled Rocket Tanks, V.H.GRAY, T.F.GELDER. Cryo- 
genic Eng Conference—Proe 1959 (Advances in Cryogenic Eng 
v 5) p 131-8. Factors in thermal conductivity and strength at 
low temperatures, bond strength, seal, and ablation at high 
temperatures for nonvacuum, nonmetallic insulations bonded 
to Al tanks and surface sealed against air penetration; two 
insulations, with corkboard and with foam filled honeycomb, 
for specific vehicle and flight assumed to last 51 sec, when 
acceleration peaks at 13 g, altitude is 170,000 ft and velocity 
nearly 10,000 fps. 

Investigation of Natural Frequencies of Fluids in Spherical 
and Cylindrical Tanks, J.L.MeCARTY, D.G.STEPHENS. NASA 
—Tech Note D-252 May 1960 20 p. Several propellant-tank 
configurations applicable to missile designs were oscillated to 
study natural frequencies of contained fluid over range of 
tank sizes and fluid depths ; non-dimensional parameters appear 
to be valid for prediction of natural frequencies of fluids in 
all tanks of given configuration regardless of size. 


On Evacuation of Plastic Foams to Reduce Their Thermal 
Conductivity, L.R.STOECKER. Cryogenic Eng Conference— 
Proce 1959 (Advances in Cryogenic Eng v 5) p 273-81. Improve- 
ment of insulator for airborne cryogenic fluid tanks; method 
was simply to evacuate foam, removing residual gases within 
apparently closed individual cells, and work was done to find 
best procedure; most rigid plastic foams could be evacuated, 
isocyanate type more readily than polystyrenes; thermal con- 
ductivity can be as low as 1/3 to 1/2 that of unevacuated 
foams; thin plastic membranes appear attractive as encapsulat- 
ing materials. 


Principles of Design of Dynamically Similar Models for 
Large Propellant Tanks, P.E.SANDORFF. NASA—Tech Note 
n D-99 Jan 1960 30 p. Study is made of similitude conditions 
existing between full scale rocket propellant tank and reduced 
scale model; scaling laws are derived which permit design of 
model for 40 ft diam liquid oxygen JP-4 tank; it is concluded 
that dynamically similar reduced scale models offer practical 
means of study and developing solutions. 


Simulation of Fuel Sloshing Characteristics in Missile Tanks 
by Use of Small Models, H.N.ABRAMSON, G.E.RANSLEBEN, 
Jr. ARS—J v 30 n 7 July 1960 p 603-12. Similitude theory is 
applied to problem of fuel sloshing in accelerated tanks to 
establish criteria for design of model experiments; it is found 
that dynamic modeling is possible even if liquid viscosity is 
considered ; ranges of significant parameters and selection of 
model liquids; results of experiments made with small models 
are compared with full-scale tanks for two different types 
of damping devices. 


Sloshing of Liquids in Circular Canals and Spherical Tanks, 
B.BUDIANSKY. J Aero/Space Sciences v 27 n 3 Mar 1960 
p 161-78. Calculations are made of natural modes and fre- 
quencies of small amplitude sloshing of liquids in partially 
filled containers ; integral equation approach is used to analyze 
circular canal for arbitrary depth of liquid and similar one 
for spherical tank provides modes and frequencies for nearly 
and half full cases; results are used together with trends 
established for circular canal as basis for estimating fre- 
quencies for arbitrary depth of liquid in spherical tanks. 


Sloshing of Liquids in Cylindrical Tanks of Elliptic Cross 
Section, W.H.CHU. ARS J v 30 n 4 Apr 1960 p 360-3. Sloshing 
motions of fuel in partially filled tanks of missiles may be 
established by essentially lateral accelerations of vehicle; by 
means of potential theory, forces and moments acting on 
tank are determined for translational and rotational excitation 
along major and minor axes of cross section, and expressions 
for resonant frequencies found in terms of roots of derivatives 
of modified Mathieu functions. 


Fuels. See Rockets and Missiles—Propellants, 
Great Britain. Firestreak Described. Aeroplane & Astronautics 


v_ 98 n 2523 Feb 26 1960 p 262-4. Operational requirements of 
air-to-air guided missile, built by de Havilland; details of 
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infrared homing and guidance system; data on tests and 
development ; cutaway drawings, 


Ground Equipment. See also Fasteners; Rockets and Missiles 
—Launching. 


Boot-Strap Launching—Step Toward Simplified GSE, C.C. 
WORSTELL, W.A.BECK. SAE-—Paper n 163B for meeting 
Apr 5-8 1960 11 p. Details of boot-strap method as applied 
to horizontally stored missile system; means whereby thrust 
is used to erect missile before release to free flight; computer 
study. made by Boeing Airplane Co, to determine degradation 
of missile performance; elevating phase of launch operation, 
initial flight to 5-sec elapsed time from start of thrust, and 
climb cruise; effect of changes for release and holding struc- 
tures are evaluated separately. 


Cabinetmaking for Missile Age, J.W.JOSEPH. Machy (NY) 
v 66 n 12 Aug 1960 p 120-5. Considerable amount of magne- 
sium alloy used in fabrication of Nike-Hercules tracking con- 
sole in Western Electric’s Burlington, NC, plant; substitution 
of extrusions for formed sheet metal parts in manufacture of 
cabinet door; welding methods employed in joining sections 
of door panels ; design considerations, surface preparation, and 
finishing of magnesium alloy cabinets. 


Cable Reliability in Ground Guided Missile Systems, J. 
SPERGEL, E.F.GODWIN. IRE—Trans on Component Parts 
v CP-7 n 2 June 1960 p 54-60. Effect of conductor grouping 
on inherent cable reliability, signal compatibility, and opera- 
tional system reliability is discussed; approaches which will 
permit design of optimum and efficient external interconnect- 
ing networks for systems application are suggested. 


Checkout and Countdown of Larger Space Probe Missiles, 
W.O.CAMPBELL. IRE—Proc v 48 n 4 Apr 1960 p 728-34. 
Design of centrally programmed checkout and countdown set 
is presented which incorporates digital techniques; punched 
tape supplies those commands subject to frequent change, and 
manual operation and visual evaluation are possible; perform- 
ance reliability is increased by self-verification of every step, 
positive malfunction localization, and standby verification. 


Data Acquisition Link Makes or Breaks Checkout Designs, 
B.KOVIT. Space/Aeronautics v 34 n 4 Oct 1960 p 215-19. 
Analysis of problems and design approaches in reliable data 
acquisition and handling systems for pre-launch missile check- 
out and control; several existing and developmental systems 
are discussed. 


Direction and Better Engineering Needed for Automatic 
Checkout, JAHOLAHAN. Space/Aeronauties v 34 n 4 Oct 1960 
p 210-14. Discussion centers on single- and multi-purpose 
automatic checkout systems used for missiles, fire control 
systems, auto-pilots, etc; maintenance for automatic gear; 
“diagnostic”? and “introspective” checking. 

How They Keep Thor Operational, L.H.YOUNG. Control 
Eng v 6 n 12 Dec 1959 p 89-94. Checkout system and mainte- 
nance of missiles at tactical launch sites ; features of automatic 
countdown system. 


Integration of Missile Ground Support Equipment, I.TROW- 
BRIDGE, W.B.VAN HORNE. SAE—Paper n 138A for meeting 
Jan 11-5 1960 8 p. Factors to consider in design of ground 
support system include weapon design, operational maintenance, 
logistics, and personnel concept; based on requirements derived 
from these concepts, analytical procedures provide type speci- 
fication for support system ; analysis of subsystem performance 
specifications, and detailed design; test and evaluation deter- 
mine utility of synthesized system when compared with initial 
requirements. 


Super-Tough Steels Provide Lightweight GSH, I.SSTAMBLER. 
Space/Aeronautics v 34 n 4 Oct 1960 p 55-9. Report on role 
of US Steel’s T-1 in fabrication of ground support equipment ; 
importance of weight saving; chemical composition, physical 
properties, and unit stresses presented in tabular form. 


Support Systems, B.M.TEAGUE, E.W.LANDSMAN, R.W. 
SKULSKI. Aerospace Eng v 19 n 7, 9, 11 July 1960 p 16-19, 
Sept p 30-3, Nov p 32-5. July: Scope of missile ground support 
maintenance equipment; selection of standard military, com- 
mercial, and special equipment; time phasing for preparation 
of support system plan, provisioning, design, fabrication, and 
activation in relation to total weapon system readiness period. 
Sept: Techniques used for automated or semiautomatic launch 
control equipment. Nov: Future trends and problem areas for 
support systems. 


System Test GSE for Modern Weapons Systems, W.M.AL- 
FORD, D.W.COGSWELL. SAE—Paper n 163A for meeting 
Apr 5-8 1960 14 p. Checkout facilities forming part of ground 
support equipment; components are divided into control unit, 
signal and response unit, and air vehicle system ; development 
of test plans for use with automatic test equipment; definition 
of vehicle system component functions and assignment of 
priority ; test development, including study of stimuli, responses 
and combinations of functions; program development, covering 
tests, and trouble shooting; plan applied to model sub-system. 


Guidance Systems. See Rockets and Missiles—Control. 


Heat Transfer Problems. See Aerodynamics—Heating Effects ; 
Rockets and Missiles—Fuel Tanks. 


ROCKETS AND MISSILES—Continued 
Hydraulic Equipment. See also Aircraft—Hydraulic Equipment ; 


Rockets and Missiles—Testing. 


Avoid Hydraulic Breakdowns with Improved Filtering, W. 
KASTEN. Iron Age v 184 n 12 Sept 17 1959 p 110-11. Close 
tolerance servo valves for aircraft and missiles can be caused 
to fail by particles of contamination as small as 5u; 2u filter 
employed in production of Jupiter IRBM to maintain clean oil 
system; details of design and construction of filter which 
provides flow path more than 3000 times rated particle size. 


Inertial Guidance. See Rockets and Missiles—Control. 
Instruments. See also Accelerometers; Pressure Measuring In- 


struments ; Radiation—Measurement; Rockets and Missiles— 
Electronic Equipment ; Rockets and Missiles—Telemetering ; 
Rockets and Missiles—Testing ; Satellites—Instruments. 


Able-3 Payload Design, J.E.TABER. IRE—Trans on Military 
Electronics v MIL-3 n 4 Oct 1959 p 143-9. Design parameters 
and functional characteristics of Able-3 instrumentation; 
relationship of basic electronics system to structural and other 
aspects of satellite; particular emphasis placed on communica- 
tions and on digital telemetry systems and their value to deep 
space exploration. 


_ Analysis of Axial Accelerometer Capability to Provide Tra- 
jectory Data on Ballistic Re-Entry Vehicles, L.E.FOSTER. 
IRE—Trans on Instrumentation vy 1-9 n 1 June 1960 p 52-5. 
Analytical method of determining accelerometer instrumenta- 
tion performance as integral part of re-entry vehicle instru- 
mentation system, using RF data transmission; results of 
analysis give data accuracy and accompanying trajectory error 
under re-entry flight conditions. 


Determination of Thermocouple Location in Re-entry Vehi- 
cles by Penetrating Radiation, M.V.GRUND. Nondestructive 
testing v 18 n 4 July-Aug 1960 p 258-62. Thermocouples im- 
bedded in heat shield materials record data on re-entry 
temperatures continuously during flight; to obtain accurate 
measurements, exact location of hot junctions must be known; 
technique for accurate location of thermocouple junctions 
imbedded in steel and nickel of thicknesses in range of 
0.015 to 0.003 in.; shop inspection procedures, source of 
radiation, choice of detection instrumentation, and calibration 
procedure. 


Fuel Control Design for Missiles and Aircraft, F.A.AN- 
DREWS. Electronic Equipment Eng v 7 n 12 Dec 1959 p 55-8. 
Design and circuit description of capacitance liquid level 
gage suitable for use under extreme environmental conditions 
such as those encountered with missile oxidizers and propel- 
lants; reliable operation is maintained with capacitor exposed 
to temperature over range from -450 to 1100 F; charts show 
operations under wide range of conditions. 


High Accuracy Remote and Field Calibration Force Systems, 
B.L.SUTTON. Inst Environmental Sciences—Proc of Instru- 
mentation for Environment. New York Metropolitan Chapter 
Dec 10-11 1959 8 p. Methods for accurate measurement of 
amount of fuel in missiles, upon which accuracy of range 
depends ; electric load type force calibration devices. 


How to Use Strain Gages for Missile Data Acquisition, J. 
MEYER. Instrument Soe America—J v 7 n 2 Feb 1960 p 58-61. 
Discussion of advances possible in system hardware, transducer 
capability, etc, enabling more effective use of strain gage 
transducers in missile instrumentation systems. 


Hydrogen Quartector—New Phase Detector for Exotic Liquid 
Gas Systems, R.L.BLANCHARD, A.E.SHERBURNE. IRE— 
Proc v 48 n 4 Apr 1960 p 779-86. Control of fuel for liquid 
propelled missiles and rockets is provided by instrument that 
distinguishes between liquid and gaseous phases of liquids; 
quartz piezoelectric vibratory immersed in medium develops 
density dependent acoustic radiation resistance at its terminals ; 
electronic unit converts this resistance to signal for control. 


Instrumentation and Skylark High Altitude Rocket, E.B. 
DORLING. Intrument Practice v 14 n 4 Apr 1960 p 349-54. 
Telemetering and data reduction systems of rocket for upper 
atmosphere research up to 100 mi altitude; airborne recorders ; 
tracking instrumentation; airborne instrumentation. 

Materials and Techniques for Resin-Encapsulated Missile 
Circuits. Elec Mfg v 65 n 5 May 1960 p 70-5. Unit design 
parameters, materials selection problems, processing and 
application methods, and experimental results encountered in 
British Firestreak, infrared homing air-to-air missile, and Sea 
Slug, anti-aircraft missile system for use in large surface 
ships. 


Medium-Speed Quasi-Reversible Counter, W.F.SHOOP. Elec 
Mfg v 66 n 1 July 1960 p 128-30. Use of complementary reset 
principles in design of light weight, low power timer for 
counting pulses in missile and space weapons systems; theory 
is explained by Boolean algebra; triggering action of tran- 
sistor flip-flop is heart of binary register. 

Missile Optical Systems Housed in Mig Welded Aliminum 
Cones. Welding Engr v 45 n 5 May 1960 p 44-5. Fabrication 
at Glasco Equipment Corp, Paterson, NJ of aluminum housings 
for azimuth alignment theodolites used with Jupiter missile ; 
welding operations in construction of three parts of housing, 
base plate, cone and spider assembly, are described. 
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Resistance Elements for Missile Temperatures, H.N.NORTON. 
Instruments & Control Systems v 33 n 6 June 1960 p 992-4. 
Design problems of missileborne transducers based on platinum 
resistance thermometry. 


Which System for Propellant Level Sensing? G.J.FRIED- 
MAN, L.DeBOTTARI. Space/Aeronautics v 34 n 2 Aug 1960 
p 103-4, 106-7, 110, 112, 114. Evaluation of four systems for 
monitoring tank propellant level in liquid rocket missiles, 
based on preliminary design study; results favor static pres- 
sure sensing system. 


Insulation. See Heat Insulating Materials; Rockets and Missiles 
—Fuel Tanks. 


Interceptors. See Rockets and Missiles—Defense. 
Ion Propulsion. See Rocket Engines—Electrie Propulsion. 


Launching. See also Accelerometers; Rockets and Missiles— 
Bases; Rockets and Missiles—Ground Equipment; Warships— 
Missile Launching Systems. 

Acoustic Instrumentation for Measurements in Minuteman 
Missile Silo, D.N.KEAST, G-W.KAMPERMAN. Audio Eng Soc 
—J v 8 n 3 July 1960 p 180-4. Instrumentation system to 
determine various properties of dynamic pressure field in 
Minuteman launching silo; up to 13 channels of data from 
microphones placed in silo environment may be processed to 
obtain frequency spectra, time and space correlation functions ; 
characteristics of system and design problems. 


Blue Streak Rocket Launcher, C.W.J.VERNON. Welding & 
Metal Fabrication v 28 n 3 Mar 1960 p 86-96. Launching 
platform designed by Havilland Propellers and built in 
Morfax works at Mitcham, consists essentially of two massive 
fabricated box beams, about 26 ft in length, 5 ft wide and 
7 ft high, which are connected by large pin-jointed cross 
braces; Conlo 1 notch ductile low carbon high manganese 
steel employed; 80% of welding on structure carried out 
with manually operated inert gas shielded metal are welding ; 
welding and inspection operations described. 

Cam Controls Deceleration of Bomare Shelter Roof, W.V. 
EDWARDS, R.W.WILSON. Applied Hydraulics & Pneumatics 
v 12 n 10 Oct 1959 p 186-8. Deseription of hydraulic system 
employed to open and close two sliding roof panels, each 
10 by 60 ft, weighing 27 tons, and required to travel 10 ft 
in 5 sec; circuit diagram and photograph. 

ICBM Launch Sites, P,NELSON. Pac Bldr & Engr v 65 n 11 
Noy 1959 p 66-8. Data released by Air Force Ballistic Missile 
Division concerning new Atlas missile; nine complexes in 
Spokane, Wash area exemplify type of construction that mis- 
siles require; complexes are underground concrete vaults; each 
consists of two main underground buildings, operations build- 
ing and somewhat larger launch and service building. 


Initial Azimuths and Times for Ballistic Lunar Impact 
Trajectories, W.C.RIDDLE. ARS J v 30 n 5 May 1960 p 491-3. 
Paper indicates time of launch and initial azimuth for which 
Earth launched missile will intersect moon; formulas derived 
are approximate and may be used with slight modification for 
formulation of missions other than moon; first part of paper 
gives pertinent usable formulas and appendix derivation of 
formulas. 


Launcher Shelters for BOMARC, R.V.OSTLING, P.M. 
KELLY. SAE—Paper n 138B for meeting Jan 11-15 1960 12 p. 
Design of launcher shelters for defense missile such as BO- 
MARC (Boeing-Uniy Mich Aeronautical Research Center) is 
greatly influenced by weapon system readiness requirement; 
direction of progress in design was to maintain this capability 
while reducing shelter size, quantity of construction materials 
and costs; steps taken in developing five shelter design models; 
comparison of designs and costs. 


Rocket Catapult Facts and Fables, M.STOIKO, J.W.DOR- 
SEY. Astronautics v 5 n 7 July 1960 p 30-1, 93-4. Survey of 
early catapult sytems and potential schemes to impart launch 
velocity to missiles; earth and lunar-based orbital launcher 
characteristics. 

Silo Lift Launcher System for Atlas ICBM, R.H.THOMAS. 
SAE—Paper n 241A for meeting Oct 10-14 1960 7 p. Silo 
concept, developed by Convair-Astronautics consists of under- 
ground cylindrical encasement in which missile is maintained 
and protected in vertical attitude; silo consists of concrete 
lined hole 52 ft IDx174 ft deep; underground tunnel connects 
silo to launch control center; details of ground support equip- 
ment comprising suspension systems, lift and hydraulic system, 
sequence control, and missile emplacement system. 


Lubrication. See Lubricants—Solid Film; Lubrication—Missiles. 


Manufacture. See also Aircraft Manufacture; Boring Machines 
Control; Furnaces, Heat Treating; Metals and Alloys—Ex- 
plosives Applications; Metals Cutting; Milling Machines—Con- 
trol; Quality Control; Rockets and Missiles—Reliability ; Saws 
Metal Working. 


Advanced Steel Cutting Speeds Atlas Production. Space/ 
Aeronautics v 34 n 2 Aug 1960 p 71-2, 74, 76. Description of 
several cutting methods used in shaping parts and fixtures, 
including powder burner cutter for stainless steel and crank 
press for cutting bulkhead gore skins. 


ROCKETS AND MISSILES—Continued 


Approach to Automation in Producing Missile Components, 
J.B.CUNNINGHAM. Automation v 7 n 9 Sept 1960 p 81-7. 
Areas where technical manpower savings, quality improve- 
ments, and shorter delivery intervals can be effected in missile 
manufacturing operations, characterized by frequent product 
design changes, mixed production, quantities, and short lead 
times; examples of numerically controlled welder, tape pro- 
grammed turret drill, circuit board processing, control surface 
analyzer, automated test equipment; equipment used must be 
versatile to ensure maximum utilization. 


Big Bell Furnace Brazes Missile Assemblies, P. MEADOWS. 
Machy (NY) v 66 n 5 Jan 1960 p 107-9; see also Machy 
(Lond) v 96 n 2474 Apr 13 1960 p 837-9, Furnace employed 
by Aerojet-General Corp, Sacramento, Calif, is 17 ft high 
and is designed to enclose assemblies in pure hydrogen atmos- 
phere while brazing with high temperature alloys; design and 
operation of furnace; brazing stainless steel thrust chamber 
assemblies for engine of Titan missile. 


Cheaper and Lighter Rockets with Filament Winding, R. 
GORCEY. Space/Aeronautics v 33 n 5 May 1960 p 117-18, 
120, 122, 126, 130, 132. Manufacturing process developed by 
Rocketdyne engineers to improve strength-weight ratios of 
rocket engine thrust chambers; production machinery and 
techniques; further applications. 


Compression and Transfer Molding, P.E.FINA. Plastics 
Technology v 6n 7 July 1960 p 49-50. Salient factors affecting 
quality of molded missile or rocket liner parts; part design, 
material formulation (molding compound), material control, 
mold design, molding conditions, molding technique, field re- 
quirements, field tests; rocket-liner specification covers resin 
content, volatile content, plasticity range, bulk factor, specific 
gravity, filler size, minimum mechanical properties, cure tests, 
and X-raying. 


Copper Electroforming of Heat Sinks for Missile Nose Cones, 
F.D.FOLEY. Plating v 46 n 11 Nov 1959 p 1268-74. Hlectro- 
forming of copper-stainless steel heat sinks by Avco-RAD for 
Titan nose cone discussed; difficulties associated with electro- 
forming very thick deposits of copper on very large dish 
shaped stainless steel shell; chemical and physical properties 
of electrodeposit measured and compared to standards (OFHC 
and Specification). 


Deep-Drawing High-Strength Cases for Missile Rockets, R.S. 
TOWNEND. Machy (Lond) v 96 n 2465 Feb 10 1960 p 325-8. 
Indexed in Engineering Index 1959 p 854 from Machy (NY) 
Nov 1959. 


Drilling Injector Heads for Liquid Fuel Rocket Motors, 
C.O.HERB. Machy (Lond) v 96 n 2465 Feb 10 1960 p 300-2. 
Indexed in Engineering Index 1959 p 1196 from Machy (NY) 
Nov 1959. 


Fibreglass Wrapping Lightens Atlas, F.G.McGUIRE. Missiles 
& Rockets v 5 n 58 Dec 28 1959 p 18-19. Method of gaining 
strength and light weight for liquid rocket engines, solid 
rocket motors and pressure vessels is under advanced develop- 
ment at Rocketdyne plant, after being approved for Atlas 
production engines; method which is primarily fiber-glass 
wrapping process, results in weight, cost and time savings and 
involves winding glass filament roving, impregnated with 
epoxy resin; types of winding machines used; procedure and 
applications. 


Foil-Gage Steel Rocket Chambers Spot Welded. Welding 
Engr v 44 n 12 Dee 1959 p 40, 42; see also Sheet Metal 
Industries v 37 n 400 Aug 1960 p 595-6. Light weight rocket 
chambers strong enough to withstand 305,000 psi wall stress 
are fabricated by “strip-winding” and spot welding multiple 
layers of foil thin steel strips at Ryan Aeronautical Co; results 
of five tests for selection of proper material; further research 
now in progress to raise 300,000 psi ultimate allowable tensile 
aivesres of laminated structures made of AM355 series of 
alloys. 


Heat Treatment of Metals at Martin-Baltimore as Applied 
to Mace TM 76 Missile, F.SNYDER. Metal Treating v 11 n 2 
Apr-May 1960 p 2-5. Free-fall system of quenching aluminum 
accelerates operation to extent that distortion is practically 
eliminated; principles, techniques, operation and advantages 
of free-fall technique described. 


How Convair Assembles Atlas, A.ASHBURN. Am Mach 
v 104 n 1 Jan 11 1960 p 71-5. Manufacture of fuel tank 
described, starting with coils of cold rolled stainless Type 
301; assembling two sections at time to form pairs, with final 
assembly of tank being similar to fabrication of pairs; form- 
ing bulkheads for fuel tank; illustrations (recently declassified) 
of missile assembly operations at Convair Astronautics. 


In-Process Inspection—Must in Missile Machining, W.CALE- 
BAUGH, E.SCERBO. Tool Engr v 44 n 5 May 1960 p 109-11, 
Special | fixtures for machining missile part; example of 
machining of gimbal; how machining and inspection problems 
were solved at Pittsfield, Mass, GE plant by design of special 
fixture that permits inspection between operations; fixture 
also permits relation of machine spindle and table with true 
center to be checked. 
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Instrumentation for Better Welds, D.J.LOGAN, W.K.MOEN. 
Metal Progress vy 78 n 1 July 1960 p 111-14. Mechanized 
welding processes are used extensively at Missile Div of 
North American Aviation; after encountering difficulty with 
erratic penetration in producing girth weld joining 2014-T 6 
forging ring to 2024-T 3 aluminum shell, multichannel recorder 
was used to chart various functions in fusion operation ; 
results were better weld, and precise quality control; limits 
established for in-process control of each recorded parameter 
for each weld joint schedule. 


Machine Welding of Prepackaged Liquid Rocket En ine, 
R.L.HOETGER, W.B.MOEN. Welding J v 39 n 10 Oct “1966 
p 1028-36. Simplified sequence of production processes in 
manufacture of packaged thrust unit; application of sound 
state-of-art welding techniques fully integrated with many 
other production processes ; quality demands; welding opera- 
tions described; high quality rocket engines with minimum 
rejects produced. 


Missile Age Rockets Ahead as Army Enlists Welding, C.F. 
CROWSON, A.H.BUTLER, Jr. Welding Engr v 44 n 11 Nov 
1959_ p 52, 54. Important part played by weld strength and 
quality in high reliability of Redstone engine; aluminum outer 
wall of engine’s heat exchanger and finishing welds on engine’s 
critical thrust chamber are manually Tig welded; more than 
1000 ft of welds used in fabricating aluminum casing for 
Jupiter-C rocket and Redstone ballistic missile; no failure 
ever occurred due to faulty welds; welding and inspection 
procedures described. 


Missile Metallurgy: Some Facts on Selection of Materials 
and Heat Treatment of Rocket and Missile Bodies, H.C. 
KNERR. Metal Treating v 10 n 6 Nov-Dec 1959 p 6-9, 34, 36, 
38, 44-7. Strength weight factor; heat treatment of high qual- 
ity alloy steels employed for construction of rocket bodies; 
control and prevention of deformation within permissible 
tolerances as principal problem in body manufacture; post- 
heat treat correction by cold work; inverted pit furnace with 
controlled artificial atmosphere. 


Missile Plant Construction: Big, Varied and Expensive. 
Eng News-Rec v 165 n 1 July 7 1960 p 38-9, 41. Description 
of Sacramento, Calif, plant of Aerojet-General Corp; plant 
is manufacturing rocket motors, Polaris missiles, missile parts, 
and liquid and solid rocket fuels; it includes 600 buildings, 
nearly 3 million sq ft under roof, and outdoor facilities spread 
over 30 sq mi; buildings are of concrete block walls and ply- 
wood sheathed roof on tapered steel roof girders; static test 
stands in liquid fuel plant have to resist thrusts up to more 
than million lb; revetment structures to force explosions up- 
ward. 


New Brazing Furnace Raises Quality and Production of 
Thrust Chambers. Western Machy & Steel World v 50 n 12 Dec 
1959 p 50-2. Fabrication of rocket engine thrust chambers in 
new hydrogen brazing furnace at Sacramento, Calif plant of 
Aerojet-General Corp is performed in 8 hr instead of former 
135 hr of hand brazing and welding; brazing done in sealed 
retort over which ‘“‘bell”, containing heating elements, is 
lowered; retorts made of thin, corrugated Inconel; design and 
operation of furnace. 


Nose Cones... Study in Grinding Technique, D.WARD, 
M.E.PASSMORE. Machine & Tool Blue Book v 55 n 6 June 
1960 p 129-37. Problems of grinding nose cone made of alu- 
minum oxide, for Sparrow III missile at Raytheon Mfg Co, 
Bristol, Tenn; part is 8 in. OD x 18 in. long, fired at 3150 F; 
hardness is 9 on Moh scale, approximately equal to sapphire; 
brittleness is major problem in handling; hold down screws 
have preset torque ratchets; variable wall thickness must be 
determined electronically; grinding machines and operations 
described. 


Numerical Control—Advanced Capability at Rocketdyne, 
W.B.JOHNSON. Machy (NY) v 67 n 2 Oct 1960 p 114-19. 
Numerical control used on rocket engine research and develop- 
ment operations; flexibility in making prototype parts im- 
plemented by installation of well rounded numerically con- 
trolled equipment; training for numerical control, and team 
concept in its application ; economics and utilization of numeri- 
eal control. 


“Off-Site” Cost Control, J.B.AMORGAN. Nat Assn Account- 
ants—Bul v 41 n 9 Sec 1 May 1960 p 78-82. Organizational 
and operating patterns developed by Convair-Astronautics for 
accounting operations in connection with missile manufacture ; 
off-site operations are of two distinct types, and involve either 
flight test or operational bases which may be maintained for 
differing periods of time; cost control at both types of bases 
and relationships of base accounting units with home office are 
explained. 


Pressure-Vessels, R.J.BROWN, Jr. Aircraft Production v 22 
n 3 Mar 1960 p 96-9. Approach taken by Aerojet General 
Corp, Azusa, Calif, in manufacturing filament wound glass 
vessels and rocket cases; glass reinforced plastic tankage is 
fabricated by winding roving or glass tape on to solid form 
and impregnating it with plastic resin; four shapes used are 
pressure sphere, solid propellant cylindrical tank, liquid 
propellant rocket thrust chamber. and rocket nozzle entrance 
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and exit sections; fabrication techniques, quality control and 
process reliability. 


Rocket-Motor Cases, F.J.WILKINSON, C.L.M.COTTRELL. 
Aircraft Production v 22 n 8, 9 Aug 1960 p 313-19, Sept p 
322-5, Aug: Requirements of mechanical properties for steels 
used in case manufacture; effect of alloy additions in obtaining 
high-tensile strength and description of some high strength 
steels, Sept: Adverse effect on performance of sulphur, phos- 
phorus and other impurities present in steel with particular 
reference to weldability, impact strength and ductility ; formula 
for calculating hot cracking tendencies of steels; optimum 
compositions for improved steels are suggested. 


Saturn Fabrication—Spectacular Success Story, H.H.MAUS. 
Missiles & Rockets v 6 n 16 Apr 18 1960 p 16-20. Basic 
Saturn booster airframe fabricated by Fabrication and Assem- 
bly Eng Laboratory, Army Ballistic Missile Agency, consists 
of one large center tank of 105 in. diam around which eight 
outer tanks of 70 in. diam are clustered; details of fabrica- 
tion of tankage and assembly; equipment used; optical align- 
ment; special features incorporated in assembly tool which 
allow for alignment, weighing, and determination of center of 
gravity. 

“Super Plastic’? Builds Better Nose Cone. Am Mach/Metal- 
working Mfg v 104 n 19 Sept 19 1960 p 95-6. Mark III nose 
cone for Atlas ICBM is made of new ‘“‘super plastic’? which is 
of better quality and cheaper and easier to fabricate than old 
style ablating materials; fact stressed that nose cone is cast- 
ing; its fabrication at GEH’s Missile & Space Vehicle Dept in 
Philadelphia described. 


Superstrength Rocket Chambers Made From Paper-Thin 
Steel, C.O.HERB. Machy (NY) v 66 n 10 June 1960 p 174-7. 
Guided missile test chambers 54 in. in diam have been produced 
from stainless steel strip only 0.008 in. thick by 18 in. wide, 
by Ryan Wrap process developed by Ryan Aeronautical Co; 
test chambers have withstood hoop stresses of 300,000 psi; in 
spot welding 14-in. chambers Fiberglas jig is used for correct 
spacing; tests leading to selection of material are described. 


Techniques for Welding Al-Mg Alloys, D.M.DALEY, Jr. 
Welding J v 39 n 7 July 1960 p 301s-5s. Report indicates that 
high quality reproducible welds needed for missile applications 
can be obtained by maintaining close control over materials 
used, welding conditions and tooling utilized; it is considered 
essential that only properly cleaned materials, optimum weld- 
ing conditions and adequate tooling be used in fusion welding 
of missile structures. 


Turret Lathe Contouring of Parts for Rocket Engines, C.H. 
WICK. Machy (NY) v 66 n 11 July 1960 p 116-22; see also 
Machy (Lond) v 97 n 2498 Sept 28 1960 p 727-30. Production of 
prepackaged, liquid-propellant, rocket thrust units at Reaction 
Motors Div of Thiokol Chemical Corp, Bristol, Pa; how alu- 
minum extrusions and forgings are quickly contour-turned 
and bored on turret lathes with hydraulic tracers; versatile 
machines used which can be retooled to handle different parts 
or components of modified design. 


Ultrasonic Gaging in Manufacture of Missile Components, 
P.K.BLOCH. Western Machy & Steel World v 50 n 11 Nov 
1959 p 72-4. Ultrasonic gaging methods used for thickness 
measurements of tubular parts and other large structures from 
one side; because of its accuracy, convenience, and speed 
this system is employed at virtually all stages of missile manu- 
facture; how requirements for accuracy of test instruments 
are met; measurements and their results described. Abstract 
of paper before ASTM, San Francisco, Oct 1959. 


Welded Fabrication of Steel Solid-Propellant Rocket-Motor 
Cases. Battelle Memorial Inst—DMIC Memorandum 56 May 
31 1960 28 p. Materials, joint designs, welding processes and 
conditions, and inspection techniques used to fabricate solid 
propellant rocket motor cases are described; recommendations 
presented. 28 refs. 


Welded Titanium Case fo Space-Probe Rocket Motor, A.J. 
BROTHERS, R.A.BOUNDY, H.E.MARTENS, L.D.JAFFE. 
Welding J v 39 n 3 Mar 1960 p 209-14. Fabrication of 6 in. 
diam, 0.025-in. wall rocket motor from 6A-4V titanium alloy ; 
yocket motor case, used in fourth stage of successful JPL- 
NASA lunar probe flight, was constructed on basis of design 
previously proved satisfactory for 410 stainless steel; problems 
peculiar to use of Ti alloy, which effected average weight sav- 
ing of 34%, are described. 


Welding—Important Key to Successful Missile and Satellite 
Performance, C.O.HERB. Machy (NY) v 66 n 12 Aug 1960 p 
101-6; see also Machy (Lond) v 97 n 2504 Nov 9 1960 p 
1061-4. Outstanding welding operations in manufacture of 
Polaris guided missile and Agena satellite at Lockheed Sunny- 
vale plant described; stake welder for producing longitudinal 
welds on cylindrical and tapered components up to 10 ft in 
diam and 12 ft in length; missile tank welded by huge boom 
type welder which can be positioned anywhere along 50 ft 
long track; spot welder used for welding series of clips on 
inside of tank domes. 

Materials. See also Aircraft Materials; Bolts and Nuts—Test- 
ing; Columbium; Glass Manufacture; Graphite; High Tem- 
perature Engineering; Low Temperature Engineering; Mag- 
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nesium and Alloys; Magnesium Foundry Practice; Metals and 
Alloys—Fracture; Metals and Alloys—Heat Resisting; Metals 
and Alloys—Refractory ; Metals Testing—Fracture; Plastics— 
Phenolic; Plastics—Reinforced; Refractory Materials; Rocket 
Engines—Nozzles; Rockets and Missiles—Manufacture; Rock- 
ets and Missiles—Propellants; Rockets and Missiles—Testing ; 
Steel Castings; Steel Corrosion; Tantalum Tungsten Alloys. 


ABMA Reinforced Plastics Ablation Program, W.R.LUCAS, 
J.E.KINGSBURY. Modern Plastics v 38 n 2 Oct 1960 p 135-8, 
140, 211. Study of ablating types of nose cone insulation by 
Army Ballistic Missile Agency, Redstone Arsenal, Ala; nose 
cone protection techniques included transpiration cooling, 
ceramic insulators, heat sink, and ablation; numerous rein- 
forced plastics were evaluated as ablating materials; phenolic 
resins appeared superior in tests. 


Ablation Behavior of Materials Subjected to Missile Re-Entry 
Heat Flux Rates, R.M.KRUPKA, D.E.TAYLOR. Corrosion yv 
16 n 8 Aug 1960 p 91-5. Results of testing copper, aluminum, 
stainless steel, molybdenum, zircon, mullite, alumina, linen 
bakelite, nylon, and graphite samples are presented; heat flux 
rates have been simulated in laboratory with plasma discharge 
from high intensity, air stabilized electric arcs of approxi- 
mately 100-kw power rating; ablation rates, heat balances, 
and effective heats of ablation given; influence of changes in 
test environment upon material behavior. 


Ablation of Reinforced Plastics in Supersonic Flow, G.W. 
SUTTON. J Aero/Space Sciences v 27 n 5 May 1960 p 3877-85. 
Ablation characteristics of number of plastics reinforced with 
inorganic fibers were investigated for possible use as ablation 
material; results are reported as “effective heat of ablation”’ 
which represents heat blocked or absorbed per unit ablated 
mass; these ranged from about 10° Btu/lb for silicone asbestos, 
to 6 X 10° Btu/lb for plastics reinforced with Refrasil fibers, 
which are about 96% pure silica. 


Agena Structure Makes Wide Use of Magnesium, I.STAM- 
BLER. Space/Aeronautics v 34 n 1 July 1960 p 52-6. Mag- 
nesium is key structural element in Lockheed satellite vehicle ; 
design description of Agena; production techniques; restart 
feature. 

Analysis of Ablation of Plastics Heat Shields that Form 
Charred Surface Layer, R.J.BARRIAULT, J.YOS. ARS—J 
v 30 n 9 Sept 1960 p 823-9. Model chosen for this type of 
ablation has porous outer layer through which gases, rising 
from thermal decomposition of plastic, flow unimpeded; abla- 
tion with and without charred layer formation is examined. 


Behavior of High-Magnesium-Content Aluminum Alloys at 
Room and Liquid-Nitrogen Temperatures, ALEVEREST. Cryo- 
genic Eng Conference—Proc 1959 (Advances in Cryogenic 
Eng v 5) p 885-96. Tensile tests of cylindrical samples of sand 
cast, machine welded, and parent plate Al 5356 and 5083, for 
industrial use with liquid nitrogen and at tropopause tempera. 
ture altitudes; all parent specimens pulled in liquid nitrogen 
fractured with “laminations”? parallel to roll plane, those 
pulled at room temperature at 45° angle; in most respects, 
alloy behavior is better at —320 F. 

Beryllium Research in Missile Development, C.O.MAT- 
THEWS. J of Metals v 12 n 10 Oct 1960 p 780-5. Review of 
information obtained by Missiles and Space Division (LMSD) 
of Lockheed Aircraft Corp; areas in which beryllium struc- 
tural aircraft components could be used advantageously; 
LMSD projects; electron bombardment melting; radiation 
activation analysis; effect of alloying on beryllium cast struc- 
tures ; corrosion in air; electrical resistivity ; mechanical prop- 
erty and structural test data; joining. 

Ceramic Bodies and Coatings for Rocket Engine Applications, 
W.T.MONAGILE. SAE—Paper n 168B for meeting Apr 5-8 
1960 9 p; see also SAE—J v 68 n 6 June 1960 p 54-62. Tests 
conducted by Reaction Motors on materials used in engine 
system to operate at 50,000 lb thrust for 25 see as booster unit 
for ground to air missile system; Crystolon N used as nozzle 
material showed almost no erosion or cracking; Niafrax A also 
tested satisfactorily; Speer Carbon Co Grade 3383 electrode 
graphite showed good results as combustion chamber and exit 
cone liner material; Rokide Z coating proved highly reliable in 
Guardian engines. 

Corrosion Considerations in Selection of Rocket Engine 
Materials, R.A.GEIGER, F.T.SCHULER, R.E.MOWERS. Corro- 
sion v 16 n 1 Jan 1960 p 20. Corrosion and compatibility 
threats presented by propellants to various components in 
rocket engine system; importance of cleanliness and avoidance 
of incidental contamination of components; examples of 
specific explosion hazards given. 

Crack Growth During Static Tests of Rocket Motor Cases, 
H.BERNSTEIN, J.A.KIES. Metal Progress v 78 n 2 Aug 1960 
p 79-82. Examination of failures in hydrotests, which have 
occurred indiscriminately during pressure rise or pressure hold 
during any particular cycle; rack propagation measured on 
AMS 6434 steel specimens by fracture toughness tests; results 
indicate that pre-service stressing of rocket motor cases should 
be minimized. 


Current Tests for Evaluating Fracture Toughness of Sheet 
Metals at High Strength Levels, J.E.CAMPBELL, W.P.ACH- 
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BACH. Battelle Memorial Inst—DMIC Report 124 Jan 28 1960 
66 p. Review of special tests to measure fracture toughness of 
high strength sheet metals, which were developed in attempt 
to overcome brittle fracture problem in solid propellant rocket 
eases; tests involve tensile and impact loading of notched 
specimens, bending of flat and notched specimens, bulging of 
unnotched, notched, and welded specimens, and combinations 
of tensile loading and internal pressuring of cylindrical speci- 
mens. 40 refs. 

Dependency of Penetration on Momentum Per Unit Area of 
Impacting Projectile and Resistance of Materials to Penetra- 
tion, R.D.COLLINS, Jr, W.H.KINARD. NASA—Tech Note D 
238 May 1960 41 p. To study problem of damage resulting from 
impact by meteorites, dependence of penetration in semi- 
infinite solid targets is investigated for steel, aluminum, copper, 
and lead; penetration data are presented as function of maxi- 
mum momentum per unit area of projectile and crater volumes 
as function of kinetic energy possessed by projectile. 


Experimental and Theoretical Study of Quartz Ablation at 
Stagnation Point, M.C.ADAMS, W.E.POWERS, S.GEORGIEV. 
J Aerospace Sciences v 27 n 7 July 1960 p 535-43. Ablation 
characteristics of clear and opaque quartz were determined 
experimentally, in air are wind tunnel; theory and experimen- 
tal data agreed within 8% for both types; opaque quartz will 
effectively absorb about 4000 Btu/lb for ICBM/IRBM trajec- 
tories and radiate aerodynamic heating, with negligible abla- 
tion, for satellite trajectories. 

4137 Co—New Steel for Rocket Motor Cases, G.K.BHAT. 
Metal Progress v 77 n 6 June 1960 p 75-9. New steel devel- 
oped by Mellon Institute, Pittsburgh, based on AISI 4100 
composition and modified essentially by 1% each of cobalt 
and silicon, is easily made by conventional melting practice; it 
can be heat treated to yield strengths of 225,000 to 235,000 psi, 
machined, deep drawn, and welded with little difficulty, and 
has virtually no notch sensitivity; rocket motor cases made 
from this steel have passed all pressure requirements. 


High-Temperature Short-Time Creep of Graphite, H.E.MAR- 
TENS, L.D.JAFFE. D.D.BUTTON. Calif Inst Technology—Jet 
Propulsion Laboratory, External Publ n 583, Nov 13 1958 47 p. 
Continuation of study, preliminary to systematic investigation 
of variables governing high temperature mechanical proper- 
ties of graphite employed as structural material in rocket and 
missile applications; exploration of tensile creep behavior of 
some commercially available synthetic graphites at tempera- 
tures up to 5300 F; techniques used, results and conclusions. 


How Avco Developed Ceramic Heat Shielding for ICBM Re- 
Entry Vehicle, M.C.ADAMS. Cer Industry v 74 n 4 Apr 1960 
p 128-33. Theory of ablation and material requirements ; 
laboratory experiments for selection and evaluation of mate- 
rials; brittle fracture and thermal stress problems; materials 
development and fabrication techniques; comparison between 
predicted and measured ablation results for nose cone which 
was recovered after 5000-mi flight. From paper before Int Sym- 
posium on High Temperature Technology. 


How Materials Protect Missiles from Re-Entry Damage. Iron 
Age v 184 n 20 Nov 12 1959 p 155-7. Short review of various 
materials investigated for possible use in missile nose cones; 
data indicate that organic plastics have highest potential 
heat absorbing and gas generating capacities; tables relate 
durability, erosion rates, and heat absorption of some plastics, 
metals, and metal oxides. 


Instrument for Determination of Impact Sensitivity of Ma- 
terials in Contact with Liquid Oxygen, W.R.LUCAS, W.A. 
RIEHL. ASTM—Bul n 244 Feb 1960 p 29-34. Apparatus devel- 
oped by Army Ballistic Missile Agency, designated ABMA Im- 
pact Testers, is designed to allow plummet to approximate free 
fall as nearly as possible; plummet lands upon top of striker 
pin, bottom of which is immersed in liquid oxygen and in con- 
tact with specimen under test; notes on test results for lubri- 
cants and sealants; design data, diagrams, procedure, 


Materials for Re-Entry Heat Protection of Satellites, L. 
STEG. ARS—J v 30 n 9 Sept 1960 p 815-22. Results of theoreti- 
cal analysis of ablation for typical ballistic vehicle re-entry 
trajectory is presented together with some experimental data 
for materials employed, Teflon, graphite, quartz, and phenolic- 
nylon; re-entry environment was simulated in electric are 
driven tunnel. 


Materials Selection for Hydrogen Rocket, L.ARCAND,. Air- 
evaft & Missiles v 83 n 1 Jan 1960 p 32-5. Rocket XLR 115-P-1, 
designed by Pratt & Whitney Aircraft, is capable of putting 
7500-lb satellite in 800-mi high orbit; structural and material 
problems are found in thrust chamber and its cooling tubes; 
use of AISI 347 steel and results of tests; it was found that 
Ti 6AL-4V and AI11OAT double their room temperature 
strength at cryogenic temperatures while maintaining useful 
ductility; Inconel X and Waspalloy are used where high 
strengths and modulus are required, beryllium-copper in 
springs and bellows; other data. 


Maximum-Rate Theory of Impact Sensitivity, A-AFRICANO. 
Cryogenic Eng Conference—Proe 1959 (Advances in Cryogenic 
Eng v 5) p 633-44, Study concerns materials not ordinarily 
considered to be explosives, e.g., lubricants, gaskets, paint, 
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wire insulation, or hydrocarbon contamination in gaseous and 
liquid oxygen lines and tanks of missiles and rocket propelled 
aircraft ; apparently inconsistent data from drop weight test 
when total impact energy is used as governing parameter may 
be reconciled by substituting maximum energy transfer rate 
per unit area as basic reaction initiating parameter. 

Missile Structures and Materials, E.Z.GRAY. AGARD— 
Report n 218 Oct 1958 (received June 1960) 22 p. State of art 
and recommended future research areas for missile structure 
with regard to material selection, design criteria, analysis, 
testing and reliability ; better enivornmental definition is em- 
phasized, and corresponding multi-environmental analyses 
and tests are required to optimize designs. 

Outlook Good for Frequency Control—Norair Proposes All- 
Plastic Rocket, F.G.McGUIRE. Missiles & Rockets v 6 n 6 
Feb 8 1960 p 25, 28-9. Rocket utilizing plastic solid propellant 
and minimium of metal parts offered by Norair Div of 
Northrop Corp; nose cone would be quartz-fiber-reinforced 
phenolic ; motor casing would be made of filament-wound fiber- 
glass epoxy and exit nozzle of graphite-cloth-reinforced phenyl 
silane for stability, and ablation-resistance at 5000 F or higher ; 
propellant would be polysulphide/perchlorate, insulated with 
liner of asbestos phenolic; epoxy progress. 

Pressure Vessel Test Program of Evaluation of Rocket Motor 
Case Material, C.W.HAYNES, P.J.VALDEZ. SAE—Paper n 
233C for meeting Oct 10-14 1960 22 p. Study of materials for 
use in pressure vessels at Solar Aircraft Co included series of 
80 6-in. diam cylindrical test vessels and four subscale motor 
cases fabricated of H-II type, 5% chromium alloy steel, which 
were burst tested; account of testing of these vessels and 
methods used to obtain information from tests. 


Properties of Asbestos Reinforced Laminates at Elevated 
Temperatures, N.E.WAHL. SAE—Trans v 68 1960 p 627-33. 
Indexed in Engineering Index 1959 p 856 from SAE Paper 
n 106V. 

Reinforced Plastics in Missiles and Rockets, J.J.MOBILIA, 
D.V.ROSATO. Soc Plastics Engrs—J v 16 n 8 Aug 1960 p 949- 
52. Reinforced plastics applications in missiles involve motor 
body, fins and nose cone, special reflectors, electrical connec- 
tors, internal insulation bulkheads, encapsulation of delicate 
equipment or instruments, and specialty gaskets. 

Rocket Materials: Challenge for Metallurgists, E.S.JONES. 
J of Metals v 12 n 6 June 1960 p 449-54. Environmental con- 
ditions described and materials presently used reviewed; 
metallurgical requirements of solid fuel rockets as to casing 
strength, nozzle temperature, etc; problems of liquid propel- 
lant rockets as to forming, joining, and propellant handling ; 
methods for manufacturing rocket components. 

Surface Effects on Materials in Near Space, F.J.CLAUSS. 
Aerospace Eng v 19 n 10 Oct 1960 p 16-19, 56, 58-9, 62. Some 
major factors governing behavior of materials in space are 
temperature control surfaces and wear and seizure of rubbing 
or sliding surfaces; background information and present 
knowledge is presented; future requirements and areas for 
further development are outlined. 

Technical Capabilities & Development in Engineered Missile 
Hardware, J.J.MOBILIA, D.V.ROSATO. Soe Plastics Engrs— 
16th Annual Tech Conference v 6 paper n 79 Jan 1960 6 p. Re- 
inforced plastics materials suitable for missiles based on 
requirements of high temperature, structures, chemicals, ease 
of fabrication, and other conditions permits their use in 
ablative coating, missile fin, missile nose cone, nozzle throat, 
supersonic aircraft reflector, air duct; binder systems include 
silicones, phenolics, tri-ester polymers, epoxies, polyesters, and 
graphite; fibers include glass, asbestos, quartz, nylon, graphite. 

Titanium for Rocket Motor Cases, J.E.COYNE, W.H.SHARP. 
Metal Progress v 77 n 3 Mar 1960 p 80-4. Rocket motor cases 
for solid fuels now made from all-beta titanium on experi- 
mental basis at Pratt & Whitney Aircraft ; tests show that alloy 
can be readily formed and welded; subsequent aging raises 
yield strength to over 200,000 psi; ratio of yield strength to 
density is extremely high. 

Wear and Friction of Filled Polytetrafluoroethylene Com- 
positions in Liquid Nitrogen, D.W.WISANDER, C.E.MALEY, 
R.L.JOHNSON. ASLE—Trans v 2 n 1 1959 p 58-66. Wear and 
friction behavior of slider materials at cryogenic temperature 
is important to development of seals and bearings for missile 
power plants; data obtained in liquid nitrogen (—320 F) with 
molded and extruded PTFE compositions containing filler mate- 
vials which gave low wear and friction; extruded glass filled 
material gave wear and friction essentially unaffected by slid- 
ing velocities to 6000 fpm. 


Meteorite Impact. See Rockets and Missiles—Materials. 

Meteorological. See Space Research. 

Noise. See Noise. 

Nuclear Propulsion. See Rocket Engines—Nuclear. 

Packaging. See Packaging—Shock Problems. 

Photography. See Cameras—Shutters; Rockets and Missiles— 
Testing. 
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Photon Propulsion. See Rocket Engines—Photon Propulsion. 
Plasma Propulsion. See Rocket Engines—Electric Propulsion. 
Plastics. See Rockets and Missiles—Materials. 


Power Supply. See Rockets and Missiles—Auxiliary Power Sys- 
tems. 


Propellant Tanks. See Rockets and Missiles—Fuel Tanks. 


Propellants. See also Aircraft Fuels ; Boron Compounds ; Chemi- 
cal Processes; Flow of Fluids—Turbulent; Fluorine Com- 
pounds ; Gas Turbines—Fuels ; Hydrogen—Liquefied ; Hydrogen 
Peroxide; Liquid Fuels—Safe Handling ; Oxygen; Ozone; Poly- 
mers; Powder Metallurgy; Rocket Engines—Combustion ; 
Rocket Engines—Testing; Rockets and Missiles—Auxiliary 
Power Systems; Rockets and Missiles—Cooling; Rockets and 
Missiles—Fire Protection; Rockets and Missiles—Testing. 


Acoustie Instability in Solid Fuel Rockets, F.T.McCLURE, 
R.W.HART, J.F.BIRD. ARS—J v 30 n 9 Sept 1960 p 908-10. Cer- 
tain aspects of oscillatory combustion of solid propellants are 
examined through basic studies of combustion instability: 
viscoelastic motion of propellant; influence of erosion. 


Analytical Comparison on Hydrazine with Primary Propel- 
lants as Turbine Drive Fluid for Hydrogen-Fluorine and Hy- 
drogen-Oxygen Altitude Stage Rockets, W.T.WINTUCKY. 
NASA—Tech Note n D-78 Oct 1959 26 p. Primary propellants 
H2-F2 and H2-O2 were compared with hydrazine as turbine drive 
fluid for two high energy rocket altitude stages of 20,000 lb 
nominal thrust; range of rocket velocity increments for both 
vertical and horizontal flight was covered; monopropellant tur- 
bine drive system was competitive to bleed system except at 
extreme missions. 


Calculation of Flame Speed and Droplet Burning Rates of 
Hydrazine Monopropellant, J.W.BJERKLIE, H.B.WELLMAN. 
Combustion Inst—Paper n WSS/CI 60-8 for meeting Apr 25-26 
1960 31 p. To understand design of thermal decomposition 
chambers for use with hydrazine, rate of dissappearance of 
liquid and/or rate of reaction hydrazine must be known; 
paper presents results of theoretical droplet burning rates 
and chemical reaction rate; calculation of laminar flame speed 
and comparison with data; possibilities of future improve- 
ments in model are suggested. 

Catalytic Production of N,N-Dimethylhydrazine, K.KLAGER, 
E.M.WILSON, G.K.HELMKAMP. Indus & Eng Chem y 52 
n 2 Feb 1960 p 119-20. Reaction conditions for hydrogenation 
of N-nitrosodimethylamine (1) toN,N-dimethylhydrazine (11) 
in presence of 10% palladium on charcoal were studied; hy- 
drogen absorption rate was found to be independent of tem- 
perature between 25 and 63 C but is reduced to 50% at 1 C; 
product is superior fuel for rocket engine studies. 


Combustion Intensity in Heterogeneous Stirred Reactor, W.G. 
COURTNEY. ARS J v 30 n 4 Apr 1960 p 356-7. Theoretical 
analysis of combustion intensity of liquid monopropellant in 
reactor; resulting equation is intractable, but approximation 
shows that combustion intensity increases with increasing 
density of burned gas, increasing burning rate of single drop- 
let, and particularly with increasing number of smaller size 
droplets in feed spray. 

Comparison of Hydrazine-Nitrogen Tetroxide and Hydrazine- 
Chlorine Trifluoride in Small-Seale Rocket Chambers, R.J. 
ROLLBUHLER, W.A.TOMAZIC. NASA—Tech Note n D-131 
Oct 1959 16 p. Experimental characteristic exhaust velocity 
was obtained for both combinations using triplet, swirl cup, 
shower head, and like-on-like type of injectors; data and re- 
sults obtained tabulated; performance of N2H4-N2041 was con- 
sistently higher than that of Ne2Hi-ClF3 with equivalent in- 
jectors. 

Compatibility of Materials with Unsymmetrical Dimethyl- 
hydrazine Rocket Fuel, C.W.RALEIGH, P.F.DERR. Corrosion 
vy 16 n 10 Oct 1960 p 115-19. Extensive laboratory tests on 
compatibility of metals, elastomers and plastics with unsym- 
metrical dimethylhydrazine (UDMH) are summarized; mate- 
rials service history obtained during 6-yr plant production is 
reported ; UDMH was found to be compatible with almost all 
metals, butyl rubbers, Hydropol-T, Teflon, unplasticized Kel-F 
and polyethylene, 27 refs. 


Compatibility of Rocket Propellants with Materials of Con- 
struction, W.K.BOYD, E.L.WHITE. Battelle Memorial Inst— 
DMIC Memorandum 65 Sept 15 1960 65 p. Summary of avail- 
able information including compatibility data for materials not 
ordinarily covered by Defense Metals Information Center; fuels 
and oxidizers; corrosion data presented apply to storing, han- 
dling, and control equipment outside of missiles and to missile 
components up to combustion chamber; each material of con- 
struction is rated for given medium as belonging to one of four 
classes, based primarily upon corrosion resistance. 200 refs. 


Compilation of Thermodynamic Properties, Transport Proper- 
ties, and Theoretical Rocket Performance of Gaseous Hydrogen, 
C.R.KING. NASA—Tech Note D-275 Apr 1960 71 p. Data were 
computed assuming equilibrium composition during isentropic 
expansion using normal hydrogen as propellant for chamber 
pressures from 0.146960 to 1469.60 psia, pressure ratios from 
1 to 3000, and chamber temperatures from 600 to 5000 K; per- 
formance parameters are given, 
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Composition and Analysis of Commercial Liquid Oxygen, 
C.P.SMITH. Cryogenic Eng Conference—Proe 1959 (Advances 
in Cryogenic Eng v 5) p 545-8. Impurities in liquid oxygen 
and methods for their removal in processing are discussed ; 
methods are suggested for analysis for acetylene, hydrocarbons 
and carbon dioxide, and for checking for residual odor; table 
shows maximum limits of constituents contained in current 
specifications for liquid oxygen for breathing and for that to 
be used as missile propellant. 


Cryogenic Liquids for Rocket Engines, D- HURDEN. J Refrig 
vy 2n 4 July-Aug 1959 p 90-2. Notes on fuels and oxidizers 
which boil below 0 C; ground handling methods; rocket en- 
gine systems, with particular reference to design of oxygen 
tank of V.2 rocket and feed system for Screamer oxygen/ 
kerosene rocket engine; diagrams. Abstract of paper before 
Inst Refrig and Low Temperature Group Phys Soc. 


Cryogenic Propellant Storage for Round Trips to Mars and 
Venus, G.R.SMOLAK, R.H.KNOLL. Aero/Space Eng v 19 n 
6 June 1960 p 42-6. Problem of reducing vaporization loss of 
cryogenic liquids, due to heating, without requiring excessive 
weight for thermal protection; features of round-trip missions 
and sources of propellant heating; thermal protection meth- 
ods; trajectory considerations and boiloff losses for each 
phase of trip; parking time in low-altitude planet orbits is 
found to be most important parameter controlling propellant 
heating. 


Design Method for Spherical Grains, H.M.SEGAL. ARS J v 
30 n 4 Apr 1960 p 370-1. Simplified method for obtaining 
burning area of spherically shaped grain; with this informa- 
tion thrust-time curve can be plotted; method describes burn- 
ing characteristics not only of spherical motor but also of 
hemispherical or elliptical portion of cylindrical motor; ap- 
plication is demonstrated for 20-in. diam spherical grain; 
pertinence to solid rocket propellant. 


Determining Safety Characteristics of Unsymmetrical 
Dimethylhydrazine, J.AJLHERICKES, G.H.DAMON, M.G.ZABE- 
TAKIS. US Bur Mines—Report Investigations n 5635 1960 12 
p. Flammability and explosibility were investigated to evaluate 
hazards associated with commercial application of this mate- 
rial as missile fuel; because of its fairly low spontaneous igni- 
tion temperature, its extremely wide flammable range in air, 
and possibility of forming explosive vapor-air mixtures above 
liquid at most temperatures encountered in practice, UDMH 
should always be handled under blanket of nitrogen. 


Effect of Catalyst-Bed Arrangement on Thrust Buildup and 
Decay Time for 90 Percent Hydrogen Peroxide Control Rocket, 
C.M.WILLIS. NASA—Tech Note D-516 Sept 1960 25 p. Cham- 
ber-pressure-buildup and decay lag times were measured for 
35-lb thrust rocket used for directional contro] in upper at- 
mosphere; five arrangements of catalyst bed and decomposition 
chamber were investigated; test quantities measured were 
chamber pressure and rocket-case temperature. 


Effect of Propellant and Catalyst Bed Temperatures on 
Thrust Buildup in Several Hydrogen Peroxide Reaction Control 
Rockets, J.P.WANHAINEN, P.S.ROSS, R.L.DeWITT. NASA— 
Tech Note D-480 Oct 1960 25 p. Starting characteristics of sev- 
eral samples of 90% hydrogen peroxide attitude control thrust 
chambers were determined; start delay times for range of 
chamber and propellant feed temperatures from 30 to 100 F; 
thrust chambers were capable of starting at chamber and 
propellant feed temperatures as low as 30 F. 


Effective Density of Boiling Liquid Oxygen, F. HERZBERG. 
Cryogenic Eng Conference—Proc 1959 (Advances in Cryogenic 
Eng v 5) p 526-32. Large liquid rocket powered missiles are 
usually tanked to measured volume; weight of liquid per unit 
of tank volume is by definition density of boiling mixture, 
which is not uniform due to temperature stratification and pos- 
sible vapor bubbles below surface; it was concluded that al- 
though effect of vapor bubbles was negligible in test tank, 
density in tank with lower diameter to length ratio could be 
markedly reduced by vapor bubbles rising through liquid. 


Eine Apparatur zur Messung der Verbrennungsgeschwindig- 
keit von Treibpulyern bei konstantem Druck, K.SCHRIEVER. 
Explosivstoffe v 7 n 12 Dee 1959 p 260-2. Apparatus for meas- 
uring combustion velocity of propellant powders at constant 
pressure; apparatus for testing rocket fuels consists of bomb, 
thermostat, pressure meter, and timing device. 


Estimate of Chemical Space Heating Rates in Gas-Phase 
Combustion with Application to Rocket Propellants, D.A. 
BITTKER, R.S.BROKAW. ARS J v 30 n 2 Feb 1960 p 179-85. 
Calculations made by employing fundamental physical and 
chemical properties of mixture; results represent theoretical 
maximum possible heat release rate to be expected from unit 
volume of reacting fuel oxidant mixture; applicability to 
rocket propellant combinations. 28 refs. 


Experimental Investigation of Propellant Erosion, T. 
MARKLUND, A.LAKE. ARS J v 30 n 2 Feb 1960 p 178-8. 
Erosion test methods, characterized by separate gas producing 
charges and specimens in gas stream, at FOA (Research Inst 
National Defense, Sweden); specimens were tablets, strips 
and nozzle inserts of composite propellants; results are dis- 
cussed in view of J.M.LENOIR and G.ROBILLARD theory of 
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propellant erosion; strip method seems to be useful for studies 
of temperature resistance of materials for thermal insulation 
of rocket motors, nozzle inserts, etc. 


Fluorescent Technique for Determining Cross-Sectional Drop 
Size Distributions of Liquid Sprays, G.M.BENSON, M.M.EL- 
WAKIL, P.S.MYERS, 0.A.-UYEHARA. ARS J v 30 n 5 May 
1960 p 447-54. Technique consists of focusing radiation flash 
into sheet of radiation which intersects spray nearly perpen- 
dicularly to spray axis; spray drops within sheet are photo- 
graphed and measured; error in measurement of drop size 
was estimated from actual camera calibration data through 
use of reticle to be less than 10% for 10-4 diam drops; fluo- 
rescent, optical and photographie problems encountered. 


Fluorine Solid Propellants, M.FARBER. Astronautics v 5 
n 8 Aug 1960 p 34, 40, 42, Report on fluorocarbon research 
in general and specifically on propellants for high-performance 
rocket vehicles; discussion of chemical improvements since 
late 1940’s; advantages of fluorocarbon materials over hydro- 
carbons. 


Free Radical Fuels, G.C.SZEGO. Chem Eng Progress v 56 
n 4 Apr 1960 p 60-3. Free radicals and similar nonredox sys- 
tems represent theoretical possibility for storage of energy 
in sufficient density to outperform chemical propellants for 
rocket propulsion; feasibility has not yet been established 
for such systems ; dissociated molecules have not been stabilized 
in sufficient quantity to appear as attractive prospects. 


Gas-Pressurized Transfer of Liquid Hydrogen, R.W.MOORE, 
A.A.FOWLE, B.M.BAILEY, F.E.RUCCIA, R.C.REID. Cryo- 
genic Eng Conference—Proc 1959 (Advances in Cryogenic 
Eng v 5) p 450-9. Preliminary quantitative criteria for esti- 
mation of gaseous hydrogen requirements for pressurized 
transfer in missiles and for other purposes; transfers were 
effected with pressures up to 100 psig and at rates between 
31 and 560 gpm; comparisons for oxygen; table shows cal- 
culated results based on ‘‘worst case’’ model. 


General Method for Automatic Computation of Equilibrium 
Compositions and Theoretical Rocket Performance of Propel- 
lants, S.GORDON, F.J.ZELEZNIK, V.N.HUFF. NASA—Tech 
Note n D-132 Oct 1959 161 p. Program, written for IBM 650 
computer with 2000 words of drum storage, 60 words of high 
speed core storage, indexing registers, and floating point at- 
tachments, is capable of carrying out combustion and ison- 
tropie expansion calculations on chemical system that may in- 
clude as many as 10 different elements, 30 reaction products, 
and 25 pressure ratios; tables and flow charts. 26 refs. 


Handling Liquid Fluorine in Rocket Applications, A.R.KIM- 
BALL. Cryogenic Eng Conference—Proc 1959 (Advances in 
Cryogenic Eng v 5) p 77-84. Findings at Bell Aircraft Corp 
in areas of material compatibility, equipment fabrication, 
operating techniques, instrumentation, and safety when using 
liquid fluorine; although fabrication techniques would apply 
to airborne designs, equipment described was designed for test 
cell service and to provide operational flexibility over wide 
range of test conditions. 


Liquid-Phase Heat-Release Rates of Systems Hydrazine- 
Nitric Acid and Unsymmetrical Dimethylhydrazine-Nitric 
Acid, D.SOMOGYI, C.E.FEILER. NASA—Tech Note D-469 
Sept 1960 16 p. Initial rates of heat release were determined 
in bomb calorimeter under conditions of forced mixing; heat 
release rates were found to be almost constant at injection 
pressures above critical range; rates were about 83,000 and 
48,000 keal/(sec) (mole acid) for hydrazine and unsymmetrical 
dimethylhydrazine, respectively; possible combustion me- 
chanism for systems based on reaction at interfaces is dis- 
cussed. 

Liquid Rocket Propellant, R.LSANDRI. Can Aeronautical J 
v 5 n 10 Dee 1959 p 409-12. General characteristics of rocket 
propellants and their importance; liquid monopropellants and 
bipropellants which comprise oxidizers and fuels; tabulation of 
latter and data for some propellant combinations ; high energy 
propellant combinations; use of free radicals, nuclear energy 
and ionie propulsion. 

Missile Sparks Continuous Mixing Gains. Chem Eng y 67 n 
9 May 2 1960 p 61-2. To make solid fuel for Polaris naval 
missile, Aerojet-General Corp at Sacramento, Calif, has set 
up first continuous propellant line based on application of 
stream techniques to paste mixing; continuous processing 
produces higher grade, more uniform propellant with greater 
safety and at lower cost; facility is constructed of commer- 
cially available equipment for most part. 


Need More Data on Trialkylaluminums? L.F.HATGCH. Petro- 
leum Refiner v 39 n 8 Aug 1960 p 109-12. Preparation, chemi- 
cal properties, unusual reactions, uses and future applications; 
pyrophoric nature of lower molecular weight trialkyaluminums 
combined with their high energy content makes them attractive 
as fuels in ramjet powered missiles and as high altitude jet 
plane sustainers for turbojet engines. 


Numerical Computation of Aerodynamic Heatin siqui 
Propellants, J.L.KRAMER, H.H.LOWELL, W.HROUDEBUSE 
NASA- Tech Note D-278 Apr 1960 28 p. Application of one- 
dimensional aerodynamic heating theory to calculation of heat 
input to rocket propellant tanks; numerical procedure, with 
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flow diagram, for digital computer program; effect of finite 
heat-transfer coefficient between liquid propellant and tank 
wall is taken into account; examples. 


_Propellant Vaporization as Design Criterion for Rocket-En- 
gine Combustion Chambers, R.J.PRIEM, M.F.HEIDMANN. 
NASA—Tech Report n R-67 1960 127 p. Calculated vaporiza- 
tion rates and histories for sprays of heptane, ammonia, hy- 
drazine, oxygen, and fluorine are presented and results cor- 
related with effective chambed length; with method of analysis 
relating combustor performance to quantity of liquid propel- 
lant vaporized, experimental and calculated results are com- 
pared to show that incomplete vaporization of small number 
of large drops is responsible for loss in engine performance. 


Property Requirements for Liquid Rocket Propellants, E.M. 
GOODGER. Inst Petroleum—J v 46 n 442 Oct 1960 p 314-27. 
Analysis of properties necessary for liquid rocket propellants 
to give effective performance with acceptable handling ; typical 
propellants are examined against this requirement background, 
and their relative suitability assessed. 


Reaction Between Oxygen Atoms and Diborane, F.P. 
FEHLNER, R.L.STRONG. Combustion Inst—Paper n WSS/CI 
60-6 for meeting Apr 25-26 1960 8 p. Gas phase study was car- 
ried out at room temperature and 200 mm pressure in quartz 
yeaction cell equipped with circulating pump; separation of 
products gave rise to four fractions; noncondensables con- 
sisting of nitrogen, unused diborane plus some nitrous oxide, 
and excess nitrous oxide; this left tetraborane and penta- 
borane-9, which were analyzed on mass spectrograph; typical 
set of data given; comparison of calculated and experimental 
rates; initial rates agree well, those at steady state, poorly. 


Recent Advances in Condensed Media Detonations, S.J. 
JACOBS. ARS—J v 30 n 2 Feb 1960 p 151-8. Literature 
survey of progress realized and efforts to be made in develop- 
ment of liquid and solid propellants, ete; survey covers theory, 
properties of detonation products, theoretical and experimental 
hydrodynamics ; initiation of reaction in detonations. 102 refs. 

Relative Effects of Propellent Density and of Specific Im- 
pulse on Rocket Peformance, I.G.HENRY. Brit Interplanetary 
Soc—J v 17 n 10 July-Aug 1960 p 366-71. Method is pre- 
sented for selecting best propellant or mixture ratio of propel- 
lant combination for each of three design situations; applica- 
tion to ballistic or boost-glide missiles. 

Single-Phase Flow Tests with Liquid Hydrogen, D.H.POPE, 
W.R.KILLIAN, R.J.CORBETT. Cryogenic Eng Conference— 
Proe 1959 (Advances in Cryogenic Eng v 5) p 441-9. Data from 
formal report on flow through %4 and 1-in. lines, effect of 
foam and vacuum insulated lines upon transfer of hydrogen 
and pressure drop of liquid hydrogen through 90° elbows and 
90° flex section, in connection with use of liquid hydrogen as 
fuel for space vehicle; test data show close agreement with the- 
oretical data for formulas presented ; basic equation is satisfac- 
tory for obtaining required inlet pressure. 

Solid Propellent Burning Rate Theory, V.R.GUTMAN. Air- 
eraft Eng v 32 n 379 Sept 1960 p 255-60. Progress of solid 
propellant technology appears to have been retarded by lack of 
development in fundamental field of combustion of turbulent 
pre-mixed, fuel-rich flames; roles of radiative heat transfer 
and physical disintegrative mode of surface dissipation are 
proposed for consideration; recommendations for future re- 
search. 

Solid Propellant Detonability, A.B.AMSTER, E.C.NOONAN, 
G.J.BRYAN. ARS—J v 30 n 10 Oct 1960 p 960-4. Shock 
sensitivtity tests were used to formulate broad pattern of 
behavior for propellants under certain conditions; test proce- 
dure and results; impact vs gap testing; sensitivity of non- 
defective and porous solid propellants. 


Some Selected Properties of Cesium, I.GRANET. Am Soc 
Naval Engrs—J v 72 n 2 May 1960 p 319-23. Analysis of 
properties and methods of estimating transport properties for 
which experimental data is lacking, in connection with use 
of element as propellant in space propulsion systems; it is sug- 
gested that two serious drawbacks when using this element 
(and others) in ion engine, are that ionizing electrode has 
extremely short lifetime and problem of space charge neutrali- 
zation is not yet solved. 


Specific Impulse Nomograph, W.L.SENN, Jr, R.V.REPETTI. 
ARS J v 30 n 5 May 1960 p 489-91. Graphical method presented 
makes possible rapid determination of specific impulse once 
various parameters of rocket propellant system are known. 


Strain Analysis of Solid Propellant Rocket Grains, M.L. 
WILLIAMS. J Aerospace Sciences v 27 n 8 Aug 1960 p 574-86. 
Practical aspects of elastic-viscoelastic analogy is brought 
out, and illustrated for steady pressure and temperature load- 
ing on star grains; use of previously developed pressure and 
thermal stress concentration data for propellant analysis; 
importance of physical property data and material representa- 
tion by mathematical models. 34 refs. 


Survey of Stratification in Cryogenic Liquid, R.NEFF. 
Cryogenic Eng Conference—Proe 1959 (Advances in Cryo- 
genic Eng v 5) p 460-6. Effect of heating of cryogenic liquid 
by aerodynamic friction in missile second stage; since net 
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positive suction head is total head above saturation pressure, 
rise in saturation temperature will decrease net; problem is to 
define drain temperatures resulting from flight conditions to 
determine net available; flight conditions were simulated and 
temperatures in pool of liquid nitrogen and pool of liquid 
oxygen were measured. 


Theory of Burning of Monopropellant Droplets, F.A.WIL- 
LIAMS. Combustion & Flame v 3 n 4 Dee 1959 p 529-44, 
Steady-state burning of single liquid droplet in infinite inert 
atmosphere is considered, including allowances for thermal 
conduction, diffusion and kinetic effects, in predicting burning 
rate and other physical properties of system; solution is 
necessary for basic understanding of combustion mechanism 
in liquid monopropellant rocket motors; simplified forms of 
governing equations are developed, theoretical predictions com- 
pared with experimental results. 


Theory of Burning of Solid and Liquid Propellants, D.B. 
SPALDING. Combustion & Flame y 4 n 1 Mar 1960 p 59-76. 
Centroid Rule of laminar gas-flame is applied to simple model 
of condensed-phase propellant combustion; propellant is sup- 
posed to undergo successively phase-changing reaction and 
gaseous combustion reaction; curves, combined with informa- 
tion about process of phase change, enable surface temperature 
and burning rate to be determined; existence of both lower 
and upper limits to pressure under which stable burning is 
possible. 


What Makes High Energy Propellant?, J.D.CLARK. SAE 
—Paper n 177A for meeting April 5-8 1960 9 p; see also SAE 
—J v 68 n 6 June 1960 p 180. Investigation to improve per- 
formance of propellant or propellant combination based on 
examination of exhaust products; undesirable qualities shown 
are presence of carbon and complicated (polyatomic) exhaust 
products ; desirable quality giving specific impulse in gratifying 
quantities is system which produces large amount of hydrogen, 
plus highly exothermic exhaust gas to warm it up, preferably 
one with good R/Cp of its own. 


Protective Coatings. See Rockets and Missiles—Materials. 
Radio Equipment. See also Radio Antennas—Microwave; Radio 


Coils; Radio Equipment—Manufacture; Radio Waves—Scatter- 
ing; Rockets and Missiles—Telemetering. 


Radars of Nike-Ajax, P.L.HAMMANN. Bell Laboratories 
Ree v 37 n 9 Sept 1959 p 351-4. Missile uses: acquisition radar 
to continuously survey area surrounding defended area for 
hostile aircraft targets, and two other systems independent of 
each other to furnish precision tracking data to computer ; 
one of these sysetms tracks target aircraft from time it is 
detected until it is destroyed; other tracks missile just prior 
to launching until it intercepts target; in radar van operators 
bring three coordinates (range, azimuth and elevation) into 
coincidence with data from radar; system maintenance. 


Transmission-Line Missile Antennas, R.KING, C.W.HARRI- 
SON, Jr, D.H.DENTON, Jr. IRE—Trans on Antennas & 
Propagation vy AP-8 n 1 Jan 1960 p 88-90. Class of protruding 
rocket antennas of low silhouette analyzed in terms of ap- 
proximately equivalent circuit that consists of shunt driven 
transmission line terminated in reactor at each end; expres- 
sions for currents in several parts of circuit are used to 
determine Poynting vector and from this radiation resistance 
referred to current in generator; reactance obtained from 
transmission line formulas. 


UHF Diplexer for Rockets, S.E.PARKER. Electronic Equip- 
ment Eng v 8 n 8 Aug 1960 p 118-16. Compact UHF unit 
couples single antenna of high altitude rocket to receiver and 
100-w transmitter; special combining network and bridge-T 
network. 


Voice Frequency Communication System for Operational 
Missile Weapon Systems, R.R.DYE. SAE—Paper n 241D for 
meeting Oct 10-14 1960 16 p; see also abstract in SAE— 
J v 68 n 10 Oct 1960 p 147. Steps in design of system for 
complex long range guided missile weapon system; use of 
six channels capable of serving 30 man crew simultaneously ; 
details of important parameters: magnitude and spectrum 
level of ambient noise in frequency band of 200 to 6000 cps; 
characteristics of microphones and headsets; magnitude and 
spectrum level of various noise sources; characteristics of 
speech channel, including gain, frequency response, AGC, and 
peak clipping. 


Recovery. See also Parachutes and Parachuting ; Rocket Engines 


—-Boosters; Satellites—Recovery. 


Recovery of Guided Weapons, S.B.JACKSON. Aircraft Eng 
v 32 n 373 Mar 1960 p 73-6. Consideration of factors influenc- 
ing parachute designer in choice of suitable system; several 
ways in which recovery of guided missiles can be effected ; 
penalty of parachute recovery; height and velocity loss during 
recovery ; calculation of trajectories involved in recovery phase. 


TM-76 Mace Landing Mat Design, K.IDOMIR. Aero/Space 
Eng vy 19 n 2 Feb 1960 p 28-33. In test flights, jet propelled, 
surface to surface, self guided missile TM-76 Mace can be 
made recoverable by addition of interchangeable parachute 
“recovery kit’? with landing mats for shock absorbers installed 
in place of warhead; orifices are installed in mats to control 
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impact loading; criteria and approach used in design of 
landing mats; determination of load vs stroke. 


Re-entry. See also Aerodynamics—Heating Effects; Rockets and 
Missiles—Cooling ; Rockets and Missiles—Instruments; Rockets 
and Missiles—Materials; Rockets and Missiles—Telemetering ; 
Rockets and Missiles—Trajectories ; Satellites—Re-entry ; Space 
Vehicles—Re-entry; Wind Tunnels. 


Conductive Heat Transfer in Re-Entry Body—Analysis of 
Computational Methods and Their Reliability, H.HURWICZ, 
M.S.KLAMKIN. ASME—Paper n 59-HT-23 for meeting Aug 
9-12 1959 12 p. Evaluation of accuracy of computing methods 
used in re-entry vehicle heat sink temperature and thickness 
calculations ; some of factors encountered in re-entry problem, 
and their effects on accuracy. 


Experimental Investigation at Mach Number of 3.11 of 
Lift, Drag, and Pitching-Moment Characteristics of Five 
Blunt Lifting Bodies, W.LETKO. NASA—Tech Note D-226 
Apr 1960 13 p. Five lifting re-entry shapes were tested to 
determine lift, drag, and pitching moment characteristics at 
Mach of 3.11 and R of 16x10° per ft; results show that all 
bodies were statically unstable about geometric center of 
bodies, except one; it is indicated that Newtonian theory 
might be applied for estimating drag at zero angle of attack 
and pitching moment curve slope. 


Hypersonic Flow Over Axially Symmetric Spiked Bodies, 
D.J.MAULL. J Fluid Mechanics v 8 pt 4 Aug 1960 p 584-92. 
Investigation of flow over axisymmetric spiked bodies at Mach 
6.8; for some ranges of ratio of spike length to body diameter, 
flow was found to be unsteady; effect of shape of body nose 
on this unsteadiness was investigated and explanation of mech- 
anism of oscillation is given; pertinence to missile re-entry. 

Investigation of Flow Over Simple Bodies at Mach Numbers 
of Order of 20, ALHENDERSON, Jr. NASA—Tech Note n 
D 449 Aug 1960 17 p. In evaluation of design of re-entry 
vehicle, ability to predict pressure distributions is of importance 
for aspects of reentry problem; paper is concerned with assess- 
ing adequacy of available methods of predicting pressures 
on blunt noses and in induced pressure region behind blunt 
noses on simple axisymmetric and 2-dimensional configurations. 


On Instability Theory of Melted Surface of Ablating Body 
When Entering Atmosphere, S.FELDMAN. J Fluid Mechanics 
v 6 pt 1 July 1959 p 131-55. Under deceleration, soft or 
melted surface will tend to develop instabilities of Lamb-Taylor 
type; two situations involving viscous incompressible fluids 
are investigated; one where liquid layer has constant viscosity 
and finite thickness, and other, where viscosity increases ex- 
ponentially with distance away from interface, and layer is 
semi-infinite in extent. 

Performance and Design Criteria of Adaptive Circuit Pro- 
posed for Space Re-Entry Vehicle, W.BEAUCHEMIN. SAE— 
Paper n 171A for meeting Apr 5-8 1960 18 p; see also abstract 
in SAE—J v 68 n 7 July 1960 p 78-80. Theoretical analysis 
shows how aerodynamic and structural bending characteristics 
of vehicle establish design criteria and requirements and 
affect choice of adaptive circuit for automatic flight control 
system; circuit described includes linear gain-changing ele- 
ment which maintains rate loop of flight control system at its 
neutrally stable point; mathematical model of circuit loop 
is derived. 

Real Gas Effects in Flow Over Blunt Bodies at Hypersonic 
Speeds, H.T.NAGAMATSU, R.E.GEIGER, R.E.SHEER, Jr. 
J Aero/Space Sciences v 27 n 4 Apr 1960 p 241-51. Hypersonic 
shock tunnel developed to investigate aerodynamic characteris- 
tics of flow over bodies at conditions encountered by ballistic 
missiles and satellites re-entering atmosphere; results for shock 
velocity of over 50,000 fps in shock tube portion of facility 
are presented; body pressure distributions, shock wave shapes, 
detachment distances, and photographs of luminous gas region 
in shock layer included. 34 refs. 


Recent Advances in Chemical Kinetics of Homogeneous 
Reactions in Dissociated Air, W.G.ZINMAN. ARS J v 30 n 3 
Mar 1960 p 233-8. Reference to paper by D.E.ROSNER, indexed 
in Engineering Index 1958 p 11, reviewing theories which 
considered influence of kinetic parameters on convection heat 
transfer; present review supplements former by examining 
kinetics of some reactions considered important: 3 body recom- 
bination; iodine atom, oxygen atom, and nitrogen atom 
recombination ; radiative recombination ; bimolecular reactions ; 
pertinence to missile re-entry problems, etc. 50 refs. 

Reliability. See also Reliability ; Rockets and Missiles—Testing ; 
Steel—Fracture. 


Control Techniques for Reliability, F.E.MARSH. SAK— 
Paper n 141A for meeting Jan 11-15 1960 16 p. Summary of 
techniques as formulated and used by Boeing Airplane Co, 
Aero-Space Div, in manufacture of missiles; set-up of organ- 
ization for reliability control; example of application of 
reliability controls through typical product life; customer 
ot Naar al layout and detail design; reliability assurance 
controls, 


Distribution of Dynamic Life, L.V.TORALBALLA. Aero/ 
Space Eng v 19 n 1 Jan 1960 p 57-60. Problem dealt with is 
to obtain statistical distribution of dynamie lives which would 
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provide answer to certain questions regarding reliability of 
given device or missile; method for calculating distribution 
of dynamic life is described and variability in static life 
function and stress function examined; example given. 


Future Reliability Concepts and Ramifications, B-H.HERSH- 
KOWITZ. SAE—Paper n 229A for meeting Oct 10-14 1960 
19 p. Paper examines several reliability concepts applicable to 
vehicles of near future and points way for further eonceptual 
studies; consideration given to cost, safety, and payload- 
carrying capability; economic approach to integrated com- 
ponent, subsystem, and combined systems testing is offered as 
means for providing high confidence assessments and improve- 
ments to given design. 

Integrated Reliability and Maintainability Program, M.E. 
WHEELOCK. SAE—Paper n 235B for meeting Oct 10-14 1960 
16 p. Program developed for F-108 and B-70 Weapon System 
Programs of aircraft or missile performance by Los Angeles 
Div of American Aviation; consequence of changes in equip- 
ment reliability and maintainability on total effectiveness is 
shown; these parameters are related to certain other param- 
eters and their interactions presented; methods of predicting 
and controlling them show how program can be carried 
through. 

Philosophy of Design Safety Provisions in Complex Weapons, 
W.L.JOHNSTON. SAE—Paper n 229D for meeting Oct 10-14 
1960 5 p. Most logical approach to problem of measuring safety 
is offered by field of reliability using measures of probability 
and statistics; advantages that can be gained from quantifica- 
tion of safety; possible method is outlined in six steps which 
will enable designer to compute estimate of inherent safety of 
system. 

Quality and Reliability Assurance for Ballistic Missiles and 
Space Stations, B.I.FUNK. Indus Quality Control v 16 n 6 
Dec 1959 p 9-10. Role and responsibility of quality control 
in assuring quality and reliability; basic factors influencing 
USAF Ballistic Missiles Center programs and implications of 
these factors on management. 

Reliability Control, F.A.THOMPSON. Mech Eng v 82 n 6 
June 1960 p 54-6. Conventional engineering methods have 
proved inadequate to deal with problem of reliability of modern 
weapons systems; reliability control is evolving as new science 
through joint efforts of government and industry; need for 
increased cooperation between different branches of engineer- 
ing, especially mechanical and electronic; current military 
reliability specifications listed, Paper 59-A-326. 

Reliability Factors in Part Procurement, D.C.BEERY. SAE 
—Paper n 235C for meeting Oct 10-14 1960 9 p. Procurement 
of reliable parts in aircraft or missiles is problem of determin- 
ing characteristics part must meet, and communication of 
these to buyer, manufacturer, and acceptance inspector; factors 
that can influence method for specifying reliability of part 
such as use of failure rate, and determining part acceptability 
by specification of minimum failure rate and measurement 
methods, or by strengthening of critical failure modes through 
control of materials, process methods or characteristics. 

Reliability Implementation in Engineering Design, I.DO- 
SHAY. SAE—Paper n 235A for meeting Oct 10-14 1960 42 p. 
Paper illustrates techniques of data development through 
statistical reduction methods to rocket propulsion system 
reliability; analysis of failure trends and formulation of 
derating stress factors; application of reliability relationships 
through engineering techniques and assurance of reliable design 
through design review; mathematical demonstration of applic- 
ability of exponential approximation to case of constant hazard 
shown in appendix. 


Reliability of Plugs and Sockets in Rockets and Space 
Vehicles, I.A.DAVIDSON, R.T.LOVELOCK. Electronie Com- 
ponents Conference—Proc 1959 p 91-6. Design features required 
by plugs and sockets with reference to metal fatigue, variations 
of contact resistance, temperature effects, finish of metal 
parts, and wear properties. 


Role of Reliability Field Engineering Program in Weapon 
Systems Reliability, C.-A-LOVERBEY. SAE—Paper n 235D for 
meeting Oct 10-14 1960 9 p. Method of operation of Convair 
Astronautics’ Reliability Field Engineering Program for Atlas 
missile and summary of specific benefits to be derived ; recom- 
mendations made for companies that desire to set up similar 
programs with respect to direction and control, selection of 
personnel, plant support, feedback to field, ete. 


Remote Control. See Rockets and Missiles—Control, 


Research Applications. See Ionosphere; Rockets and Missiles— 
Sounding; Space Research. 


Shipborne. See Warships—Missile Launching Systems. 


Simulators. See also Rocket Engines—Testing; Rockets and 
Missiles—Testing. 


How to Compute Load Constants from Response Curve Data 
B.B.BELLIT. Control Eng v 7 n 5 May 1960 p 105-6. Graphical 
technique for determining load dynamics of space vehicle 
inertia simulator, necessary for study of control system; it is 
assumed that load behaves as second order linear system. 
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Make Statistical Studies on Analog Simulations, W.E. 
VANDER VELDE. Control Eng v 7 n 6 June 1960 p 127-30. 
Three separate approaches to missile probability-of-kill prob- 
lem to show how high speed simulation can give statistical 
characteristics of system performance. 


Solution to Euler Angle Transformation Equations, G.R. 
GRADO. IRE—Trans on Electronic Computers v EC-9 n 3 Sept 
1960 p 362-9. Specially designed analog computer is described 
which solves coordinate transformation equations normally 
encountered in six degree of freedom simulation study of 
guided missiles; machine has accuracies and responses com- 
patible with those found in linear equipment. 


Space Flight Simulators—Design Requirements and Concepts, 
R.O.LOWREY. Aerospace Eng v 19 n 10 Oct 1960 p 50-6. 
Existing facilities do not provide simulation capability required 
for full exploitation of man’s capabilities in future space 
flight systems; environmental situations considered are de- 
parture, mid-course, rendezvous, landing (including atmos- 
pheric re-entry), and terminal mission operations. 


Split Runge-Kutta Method for Simultaneous Equations, J.R. 
RICE. US Bur Standards—J Research—Mathematics & Mathe- 
matical Physics v 64B n 3 July-Sept 1960 p 151-70. Methods 
are developed which retain desirable properties of Runge- 
Kutta methods; two different approaches are considered and 
extensive experimental work is done; when they are applicable, 
these methods are more efficient than normal Runge-Kutta 
methods, and in ideal situations they give same accuracy with 
90% less computation; methods are applicable to six degrees 
of freedom missile simulations. 


Sounding. Australian Sounding Rockets Long Tom and Aeolus, 
D.A.H.BIRD. Roy Aeronautical Soc—J v 64 n 593 May 1960 
p 277-89. Long Tom is 2-stage rocket powered by four solid 
fuel Mayfly motors; first stage consists of three Mayfly 
motors mounted in parallel, second consists of single Mayfly 
motor; Aeolus is essentially Long Tom second-stage rocket 
boosted by seven 5-in. light alloy plastic star motors in first 
stage; layout and leading dimensions of two rockets, and 
summary of performance; design aspects of Long Tom which, 
in main, also apply to Aeolus. 


Three-Stage Solid-Fuel Sounding Rocket System Suitable 
for Research at Altitudes Near 200 Nautical Miles, W.L. 
DICKENS, E.C.HASTINGS, Jr. NASA—Tech Note n D-219 
Dee 1959 25 p. Vehicles were designed and constructed by 
University of Michigan Research Institute using concepts. and 
advice of Langley Pilotless Aircraft Research Div; data from 
two tests presented; estimated effects of launch angle, coast 
time between first-stage burnout and second-stage ignition, 
payload, and head and tailwinds on performance. 


Spin Stabilization. See Rockets and Missiles—Control. 


Stability. See also Aerodynamics—Stability ; Rockets and Mis- 
siles—Design. 


Effects of Jet Billowing on Stability of Missile-Type Bodies 
at Mach 3.85, R.J.SALMI. NASA—Tech Note D-284 June 
1960 17 yp. Investigation was conducted at NASA Lewis 
2- by 2-ft wind tunnel to determine interference effects of 
jet billowing; h-p nitrogen was exhausted through annular 
sonic jet to simulate rocket exhaust; interference effects 
improved stability of bodies; forces, moments, and Schlieren 
observations presented. 


Effects of Slow Spin on Motion of Axisymmetrical Missiles, 
A.AZUMA. Japan Soc Aeronautical & Space Sciences—Trans 
v 2 n 3 1959 p 49-63. Attempt to determine how inherent 
stability of axisymmetrical missile and its transfer function 
are affected by spinning motion; by considering vector dia- 
grams of frequency response of transfer function with complex 
coefficients criterion and degree of stability of spinning missiles 
are given in unified form; Bode diagrams of first- and second- 
order systems and vector diagrams illustrated. 


Storage. See Rockets and Missiles—Stresses. 
Stresses. See also Aircraft—Stresses; Rockets and Missiles— 


Design. 


Buckling of Cylindrical Shell Under Circumferential Band 
Load, D.O.BRUSH, F.A.FIELD. J Aero/Space Sciences v 26 
n 12 Dee 1959 p 825-30. Method for calculating buckling 
pressure and determining “Euler”? buckling pressure; stability 
is based on principle of minimum potential energy, and Ritz 
procedure used to reduce system to finite number of degrees 
of freedom ; numerical results in form of graphs show buckling 
pressure parameters as function of radius/thickness ratio and 
pressure band width/radius ratio; pertinence to storage of 
missiles at rest in ground-handling support frames where such 
loads are present. 


For Missile Measurements . . .Selecting and Using Bonded 
Wire Strain Gages, N.C.PARRISH. Electronic Industries v 19 
n 4 Apr 1960 p 88-91. Bonded wire strain gages used to 
measure stress components in space vehicle should be carefully 
installed and selected; errors arising from temperature effects, 
vibration, and acceleration are discussed; human errors due 
to surface conditions where gage is attached. 


Telemetering. See also Data Processing; Hygrometers ; Rockets 


and Missiles—Control; Rockets and Missiles—Instruments ; 
Rockets and Missiles—Vibrations; Tape Recorders. 


Advanced Decommutation System, D.F.KAHAN. Instruments 
& Control Systems v 33 n 3 Mar 1960 p 426-8. Features of 
recent addition to White Sands Missile Range data-processing 
facility; new decommutation system recovers PAM and PDM 
signals accurately and requires no operator control; pos- 
sibility of human errors is eliminated by reducing need for 
system adjustment through use of phase lock, chopper-stabilized 
circuitry and automatic frequency, gain, and zero-drift circuits. 


Air to Ground Telemetry and Data Reduction System, W.R.M. 
McLELLAN. Can Aeronautical J v 6 n 4 Apr 1960 p 126-32. 
Methods of telemetry, data processing and reduction; system 
is conceived for in-flight information on aerodynamic behavior 
of aircraft, missiles and rockets which incorporates data 
acquisition and reduction concept in one integrated system; 
block diagram of basic and final system; data may be read 
directly from primary tape onto graphical recorder through 
linearizer for fast data reduction, or onto secondary magnetic 
tape, punched paper tape, or computer cards. 


Bio-Telemetry in Nose Cones of US Army Jupiter Missiles, 
S.J.GERATHEWOHL, S.W.DOWNS, Jr, G.A.CHAMPLIN, E.S. 
WILBARGER, Jr. IRE—Trans on Military Electronics v 
MIL-4 n 2-3 Apr-July 1960 p 288-302. Bio-flights of animals 
in nose cones of two missiles in 1958 and 1959; mission 
objectives, bio-package, biomedical instrumentation, launch 
preparations, and flight data report. 

Corona Suppression in Missile Antennas, J.M.GOODWIN. 
Electronic Equipment Eng vy 7 n 12 Dee 1959 p 46-8. Severe 
attenuation of telemetering signals from airborne and missile 
antennas caused by corona formation at high field intensity 
points can be reduced by covering antenna slot with glass 
and quartz fiber materials; experimental setup and results 
for cavity-backed slot antenna are given. 


Design of UHF Multipliers for Space Probe Communications, 
L.R.MALLING. ARS—J v 30 n 6 June 1960 p 550-6. When 
correlation communication equipment is installed into rocket 
powered space vehicles, phase stability of airborne units be- 
comes major design criterion; essential requirements for 
UHF cavities are phase stability, light weight and high 
efficiency ; it is shown that light weight, efficient UHF cavities 
may be built which have desired phase stability of better than 
0.1° per G of vibration, equivalent tuning stability of one 
part in 10°, 

Detection Levels and Error Rates in PCM Telemetry Sys- 
tems, A.V.BALAKRISHNAN, I.J.ABRAMS. IRE Int Conven- 
tion Rec v 8 pt 5 (Communications Systems, Space Electronics 
& Telemetry) 1960 p 37-55. After determining optimal detection 
operator for both ‘coherent’ and ‘non-coherent’ reception and 
corresponding exact error rates, practical PCM-FM system 
using limiter discriminator demodulator is examined; similar 
analysis of PCM-PM, both ‘coherent-phase’ and ‘differential- 
phase’ systems; in latter, error rates for various delays and 
phase angles have been obtained. 

Evaluation of Modulation Methods for Range Telemetry, 
M.B.RUDIN. IRE Int Convention Ree v 8 pt 5 (Communica- 
tions Systems, Space Electronics & Telemetry) 1960 p 17-28. 
Four telemetry systems are compared on basis of electrical 
performance derived from experimental test data and sup- 
porting analysis; they include PAM-FM, PCM-FM, PDM-FM, 
and FM-FM; sample performance curves are presented for 
each system; it is shown that hybrid PAM-PCM frequency 
modulated system is best for bulk of range telemetry applica- 
tions. 

Evolution of Saturn Booster Telemetry System, J.E.ROREX. 
IRE—tTrans on Military Electronics v MIL-4 n 2-3 Apr-July 
1960 p 169-75. Description of Saturn telemetry equipment 
given in general block diagram form; additional requirements 
for system caused by multiple engine booster and design con- 
siderations for system indicated. 

Missile Communication During Reentry Blackout, K.M. 
BALDWIN, O.E.BASSETT, E.I.LHAWTHORNE. Electronics 
vy 33 n 22 May 27 1960 p 105-9. Telemetering system is de- 
scribed that eliminates communication blackout that occurs 
during missile re-entry because of plasma sheath formation ; 
this is accomplished by using signal frequency greater than 
plasma frequency; system also uses ejectable data cassette as 
second source of information should communication fail during 
reentry. 


Real-Time Data Transmission System, C.R.SCOTT, W.H. 
BUTLER. IRE—Trans on Communications Systems v CS-7 
n 3 Sept 1959 p 201-5. Real-time data transmission system 
for Atlantic Missile Range system is used to transmit digital 
range, azimuth, and elevation coordinates from remotely 
located AN/FPS-16 radars into Range Safety IBM 704 Com- 
puter at Cape Canaveral, Fla; radar data is transmitted at 
10PPS rate and is used in computation of predicted impact 
point 10 times per sec within computer; predicted impact 
point displayed on vertical plotting boards for Safety Officer. 


Standards for Pulse Code Modulation (PCM) Telemetry. 
IRE—Trans on Space Electronics & Telemetry v SET-5 n 4 
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Dec 1959 p 194-5. Standards intended to assure that PCM 
systems for government test-range use are compatible; stand- 
ards are prepared in terms of signal characteristics, and do 
not specify terminal equipment characteristics other than as 
influenced by transmitted signal. 


Telemetering in Missile Flight Evaluation, J.STINSON. Auto- 
matic Control v 12 n 1 Jan 1960 p 38-40. Pulse Amplitude Mod- 
ulation/Frequenecy Modulation/Frequency Modulation. (PAM/ 
FM/FM, telemetering system; transducer types; channel shar- 
ing; transmitter and receiver; decommutation. 


Telemetry Bandwidth Compression Using Airborne Spectrum 
Analyzers, A.G.RATZ. IRE—Proc v 48 n 4 Apr 1960 p 694-702. 
Most missile test signals requiring wideband telemetry channels 
are HF random signals obtained from vibration accelerometers, 
ete; design considerations for airborne statistical analyzer to 
extract in real time spectral density plot of random signal, 
and to present this as slowly varying d-c voltage to telemeter ; 
improvement in bandwidth efficiency is indicated. 


Testing. See also Aircraft Engines, Jet and Turbine—Testing ; 
Rocket Engines—Testing ; Sound Recording and Reproduction ; 
Wind Tunnels—Supersonic. 


Advanced Data Acquisition System Aids Polaris Missile 
Development. Automatic Control v 13 n 1 July 1960 p 53-8. 
Honeywell system used in Allegany Ballistics Laboratory, 
operated by Hercules Powder Co; system can sample 10,000 
items of data per sec in making 117 simultaneous measure- 
ments of temperature, pressure, force, strain, vibration, dis- 
placement, and other variables in tests of solid-fuel rocket 
motors. 


Atlantic Missile Range Cine Processing Laboratory, W.F. 
BISCHOF. Soc Motion Picture & Television Engrs—J v 68 n 
10 Oct 1959 p 683-6. Laboratory at Patrick Air Force Base, 
Fla, is designed to give commercial quality cine processing 
at large missile center; in one service metric and engineering 
films are processed and in other documentary films; types of 
films, processing machines, lighting and air conditioning, 
chemical solutions used; control methods and facilities ; unusual 
features, designed to meet environment problems. 


Automatic Failure Location, D.H.BRESLOW. Electromechan- 
ical Components & Systems Design v 4 n 8 Aug 1960 p 28-30, 
32, 36. How building block logic may be applied to using 
failure indicating modules as sources of test signals for other 
failure indicating modules in relatively simple system for 
reliable maintenance of complex military (missile) and indus- 
trial systems. 


Automatie Test Equipment Checks Missile Systems, D.B. 
DOBSON, L.L.WOLFF. Electronics v 33 n 29 July 15 1960 
p 74-8. Features of Digital Evaluation Equipment (DEE), 
universal missile system test equipment in which sequence 
of test instructions is fed into magnetic memory by punched 
paper tape; switching system connects power and _ stimuli 
inputs to unit under test; results are automatically printed 
out on paper tape. 


Built-in Test System for Automatic Fault Detection, D.H. 
BRESLOW. Electronics v 33 n 25 June 17 1960 p 60-8. Testing 
of battery control center of Hawk Weapons System is de- 
scribed; each module of battery control center is monitored by 
comparator networks; test set monitors matrix of comparator 
outputs and when it gets indication of fault, scans comparator 
outputs until it locates faulty module. 


Color and Missiles. Indus Photography v 9 n 2 Feb 1960 
p 36, 69. Close-up color transparencies taken of rocket firing 
add to data on thrust power of fuel, lasting quality of metal 
and temperatures of burning fuels; Rocketdyne, div of North 
American Aviation, Inc, uses various transparencies in engi- 
neering, field services and public relations. 


Component Testing Makes Atlas Reliable, W.W.HOLBROOK. 
Aircraft & Missiles v 3 n 2 Feb 1960 p 56-8. To meet variety 
of programs testing electronic, pneumatic, mechanical, and 
hydraulic components, Wyle Laboratories, El Segundo, Calif, 
operates central instrumentation room used in conjunction 
with h-p helium system for testing liquid oxygen tank pres- 
surization regulators ; portable consoles are used in applications 
such as measuring pressure, temperature, speed, torque, volt- 
age, current, etc; instrument trailer in low-temperature 
testing of components for large ballistic missiles. 


Creating Super Get-Up, Super Go, Super Heat. Environ- 
mental Quarterly v 5 n 2 Apr 1959 p 26. G-Shooter (accelera- 
tion simulator) at Lockheed Missile Systems Test center at 
Holloman AFB in New Mexico, creates 18 g speed in 0.4 
sec from standstill, to test how missile instruments withstand 
shock of rocket boost; data transmitted by radio signals to 
monitor; details of wind tunnel having 15,000 mph speeds 
and temperature 6000 degrees hotter than sun’s surface for 
Polaris missile testing. 

Data-Reduction for Guided Weapon Trials at Aberporth, 
A.S.YOUNGER, E.S.MALLETT, G.C.MORGAN. Soc Instru- 
ment Technology—Trans v 12 n 2 June 1960 p 61-70 (dis- 
cussion) 70-1. General requirements for data processing at 
British Ministry of Aviation range; film-reading and data- 
handling equipment used; assessment of its suitability in light 
of present and future requirements; proposals for improved 


ROCKETS AND MISSILES—Continued 


data processing systems, based on magnetic tape as primary 
storage medium. 

Doing Missile Testing? Here’s Camera to Use, J.WADDELL. 
Indus Photography v 8 n 8 Aug 1959 p 52, 54, 56. Compilation 
of standard rocket and missile tests, their purpose, and camera 
for each test for high-speed motion picture photography as 
means for making research analyses of movements too fast 
for eye to see. 

Evaluation of Preflight Risks by Means of Very High Speed 
Digital System Simulation, J.R.BRINKERHOFF. ARS J v 30 
n 5 May 1960 p 493-5. Mathematical and programming tech- 
niques employed at Boeing Airplane Co _ in_ using digital 
computer simulation to predict results of individual test flights 
of BOMARC interceptor missile; development of BOMARC 
system which is separated into search radar and tracking, 
guidance calculation and ground control, and missile, including 
homing guidance; problems involved, techniques employed, 
manner in which simulation was used, and results obtained. 


Fast Component Tester Checks Itself Too, S.LISS. Control 
Eng v 7 n 9 Sept 1960 p 188-9. Features of two card pro- 
grammed automatic component testers to perform 100% incom- 
ing inspection for missile contractor; digital equipments are 
self-verifying and check fixed resistors at 2000/hr and transis- 
tors and diodes at 500/hr. 

Film from Outer Space, M.M.BADLER. Indus Photography 
v 8n8 Aug 1959 p 22-3, 62. Details on motion pictures taken 
from altitudes up to 300 mi with 16 mm camera in recoverable 
data capsule, housed in nose cone of USAF Thor missile; 
designed by ACR Electronics Corp, 6x21%4 in. camera weighed 
5 lb; data capsule was recovered from sea 1400 mi from 
Cape Canaveral; films disclosed for first time how nose cone 
is stabilized in flight; filming was done through quartz window 
embedded in capsule at 5 fps with effective shutter speed of 
1/300. 

High-Velocity Gun Employing Shock-Compressed Light Gas, 
C.BIOLETTI, B.E.CUNNINGHAM. NASA—Tech Note D-307 
Feb 1960 19 p. Gun, constructed for launching ballistic missile 
models in Atmosphere Entry Simulator at Ames Research 
Center, is found satisfactory for projecting light models at 
muzzle velocities of 12,000 to 22,000 fps, and is capable of 
firing several rounds per day on routine basis; medium used 
for launching projectiles is helium, compressed and heated by 
shock process in two stages. 


Instrumentation System Calibration—End to End vs Elec- 
trical, A.W.TORRIBLE. ISA—Proc Preprint 39-H60 for meet- 
ing Feb 1-4 1960 p 1-10. Problem of calibrating recorded data 
for direct readout and for post test analysis; summary of 
electric calibration by use of scale factors; means of obtaining 
scale factors from transducer calibration curves, their applica- 
tion to data recording and reduction systems, and flow of 
ealibration data from standards laboratory to data analysis. 


Is There Future for Photooptical Instrumentation for Metric 
Purposes in Missile Testing? C.W.BEMISS. Photographic 
Science & Eng v 4 n 3 May-June 1960 p 176-7. At present, 
data is obtained from fixed precision sequential camera system, 
tracking cameras, and, most precisely, from ballistic camera 
system; weaknesses of each are noted; need for operational 
improvement, particularly as it concerns rapid availability of 
processed and reduced data, in connection with missile and 
space probe launchings, and later for space vehicles and sta- 
tions, is suggested. 


Less Data—More Information, E.J.DURBIN. Inst Environ- 
mental Sciences—Proc of Instrumentation for Environment. 
New York Metropolitan Chapter Dee 10-11 1959 15 p. Desirabil- 
ity of more efficient use of information-gathering facilities 
in research and development programs, especially in missile 
and satellite flight research; how large improvements can be 
made using existing systems, greatest opportunity being offered 
by random signal measurements. 


Motion-Picture Film Processing System for Guided Missile 
Research, J.P.DELANGRE. Soc Motion Picture & Television 
Engrs—J v 68 n 10 Oct 1959 p 686-90. Design features of 11 
film processors of modular construction and auxiliary equip- 
ment installed at Patrick Air Foree Base Motion Picture 
Laboratory; major changes in processing schedule can be 
made by rearrangement of modular tank units; film drive 
system, type of construction and materials selected for various 
components; overall system includes simplified liquid level 
control system with siphon break and chemical system for 
preparation and handling of solutions. 


Optical Wonderland. Indus Photography v 8 n 8 Aug 1959 
p 26-7, 40, 42. New photo-optical instrumentation equipment 
designs and techniques constantly monitored, evaluated and 
programmed by Optical Measurements Group, Field Measure- 
ments Section and Laboratory Photographic Group; combined 
forces keep White Sands Missile Range in New Mexico at 
peak efficiency; use of equipment in typical day’s schedule 
outlined; film processing techniques. 


Real-Time Analysis, New Approach in Flight Testing, G 
HINTZE. ARS J v 30 n 5 Hay 1960 p 600-2. Possibility of 
increasing information contents of flight records through 
controlled exercise of missiles during firing tests is considered, 


Tracking. 
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based on experiment at White Sands Missile Range for deter- 
mination of aerodynamic coefficients under controlled and 
trimmed flight conditions ; basic relations of natural frequency 
and damping ratio as functions of missile velocity and 
altitude are derived, and typical trends of natural frequency 
with altitude for different Mach numbers presented. 


Reservoir is Key to New Missile Test, J.S.WORRELL. 
Hydraulic Power Transmission v 6 n 67 July 1960 p 462-4. 
Hydraulic System defects can now be spotted by simple check 
of reservoir level; check can be made during pre-flight exam- 
inations, or method can be used as in-flight monitor of whole 
system using only single telemetering channel; principle of 
method is that reservoir level directly indicates system fluid 
volume, and can give load flow rate and mirror image of 
system pressure; basic missile system, and all elements neces- 


sary to use reservoir-level measuring as checking technique, 
is indicated. 


Rocket Test Stand Challenge, B.F.ROSE, Jr. Astronautics 
v 5 n 3 Mar 1960 p 28-9, 78-81. Concept of overall test facility 
and factors to consider in test stand design which includes 
stand, control station, propellant storage and supply facilities, 
water, power, and disposal systems, communications systems, 
access roads, assembly shops, etc; reference made to Test-Stand 
for Edwards Air Force Base, in which Aetron Div of Aerojet 
General Corp is engaged; test stand features 780 ft under- 
ground tunnel containing cables comprising 600 circuits of 
standard conductor and concentric lines for acquisition of 
engine-performance data. 


Selecting Optimum Test Interval for Static Alert Systems, 
L.T.MAST, F.L.PAULSEN. IRE Int Convention Rec v 8 pt 8 
(Aeronautical & Navigational Electronics, etc) 1960 p 218-21. 
Mathematical model for selection of optimum frequency of test; 
it is shown that it is not most economical to design for 
optimal readiness; at slightly less than maximum operational 
readiness frequency of tests can be reduced considerably, 
resulting in saving in test equipment cost. 


Simulation of Actual Engagement Parameters for Nike 
Hercules Computer, I.E.KELLY. Western Elec Engr v 4 n 3 
July 1960 p 2-10. Test equipment to provide three-dimensional 
analog data for simulation of both enemy target and Nike 
missile, and various switching and timing events that take 
place during engagement. 


Summary of Shock Test Instrumentation, D.B.ARLIDGE, 
R.F.MORSE. Inst Environmental Sciences—Proe of Instru- 
mentation for Environment. New York Metropolitan Chapter 
Dec 10-11 1959 13 p. Major components involved in typical 
laboratory shock instrumentation package for testing missile 
components for reliability ; acceleration shock generator, while 
not part of instrumentation, is included in discussion. 


Symposium on Nondestructive Testing in Missile Industry. 
ASTM—Special Tech Publ n 278 1960 71 p ($2.00). Papers 
presented at Third Pacific Area National Meeting, San Fran- 
cisco, Oct 12 1959. Introduction, S.WENK; Radiography of 
Large Solid Propellant Rocket Motors, E.L.CRISCUOLO, J.A. 
HOLLOWAY, D.POLANSKY, C.H.DYER; Mobile Field Test- 
ing of Missiles and Aircraft, ALBARATH, D.J.HAGEMAIBR: 
High-Energy Radiography in 6- to 30-Mev Range, J.H.BLY, 
E.A.BURRILL; Radiography of Weldments in Motion, W.C. 
HITT, D.J.HAGEMAIER; Ultrasonic Inspection of Adhesive- 
Bonded Aluminum Sandwich Structures, C.C.KAMMERER; 
Ultrasonic Method to Detect, Count, and Measure Fluid-Con- 
taminating Particles, C.P-ALBERTSON; Ultrasonic Standards 
for Evaluation of Missile Materials and Components, C.T. 
ADAMS, J.W.MORRIS. 


Technique for Firing Dynamically Scaled Missile Models in 
Wind Tunnels and for Measuring Rocket-Motor Sound and 
Pressure Fluctuations, W.J.ALFORD, Jr, K.W.GOODSON. 
WASA—Tech Note D-224 Mar 1960 43 p. Dynamic-similarity 
laws were found to be applicable to either constant Mach or 
constant Froude number scaling; obtained flight path records 
of missiles indicate that missile launched from finite length 
launcher attached to aircraft had smaller trajectory deviations 
than missile launched from zero-length launcher. 


See also Rockets and Missiles—-Control; Rockets and 
Missiles—Ground Equipment; Rockets and Missiles—Instru- 
ments; Satellites—Tracking. 


Autematic Doppler Cycle Counter, B.E.KEISER. IRE—FEast 
Coast Conference on Aeronautical & Navigational Electronics— 
Proc 1958 p 223-9. Automatic Doppler cycle counter transforms 
doppler data from analog to digital form with accuracy of 
0.01 cycle at frequency change rates up to 2000 eps, thus 
permitting precise determination of path and velocity of test 
aircraft and missiles; system accepts any input frequency 
between 30 cps and 50 eps. 


Digital Data Handling System for Real-Time Computation 
on Atlantic Missile Range, M.P.FALLS, T.A.CHRISTIE, Jr. 
IRE Int Convention Ree v 8 pt 5 (Communications Systems, 
Space Electronics & Telemetry) 1960 p 159-68. Data trans- 
mission system capable of reliable operation at approximately 
3000 baud over toll-quality carrier voice channel is described ; 
system uses quaternary (four-level) pulses to reduce bandwidth, 
combined with well known FM subcarrier techniques to obtain 
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reliable transmission; system links tracking and computing 
devices. 


Infrared Tracking, R.W.POWELL. ARS—J v 29 n 12 Dec 
1959 p 973-80. State of art of infrared tracking and range 
detection capability is reviewed; particular emphasis is placed 
upon rapid advance made, such as development of seekers of 
Sidewinder and Falcon missiles, and infrared fire control 
tracker of F-104; improvement of cell detection in larger 
wave length range and resultant higher scan speeds is exam- 
ined; new optical materials and systems; development of 
space filtering. 64 refs. 


Nature of Astro Doppler Velocity Measurement, J.E.ABATE. 
IRE Int Convention Rec v 8 pt 8 (Aeronautical & Naviga- 
tional Electronics, etc) 1960 p 88-96. Measurement yields rela- 
tive velocity of vehicle with respect to star, and requires use 
of electro-optical systems capable of measuring small incre- 
mental change in wavelength of propagated stellar energy; 
derivation, character and limitations of astro velocity data 
are discussed. 


Radar Beacons for IRBM/ICBM, F.J.CLARK. IRE—Trans 
on Military Electronics vy MIL-3 n 4 Oct 1959 p 175-7. Factors 
affecting compatibility between beacon and tracking radars 
at IRBM and ICBM test ranges are examined; failures result 
from designers neglect to observe ‘‘systems concept’ in 
establishing beacon design requirements. 


Solid-State Modulator Feeds Subminiature Transponder, L. 
DIVEN. Electronics v 33 n 27 July 1 1960 p 48-51. Use of 
radar transponders for tracking in missile test firing; trans- 
ponder features semiconductor modulator whose fast switching 
time results in RF output pulse with extremely fast rise and 
fall times; delay stability provides range accuracy of l-yd 
over wide range of interrogation signal levels. 


Spectrometric Analysis of Missile Flights, J.N.DAY, Jr. 
Electronics v 33 n 21 May 20 1960 p 86-8. Rapid-scan spectrom- 
eter which records distribution and time variation of spectral 
wavelengths of energy radiated during power flight portions 
of missile firings from Cape Canaveral; one potential applica- 
tion is identification of missiles through infrared measure- 
ments of missile plumes. 


Tracking Experiments with Pioneer IV, T.A.BARR, C.A. 
LUNDQUIST. IRE—Trans on Military Hlectronics vy MIL-4 
n 2-3 Apr-July 1960 p 355-9. Summary and comparison of 
results of different receiving techniques used to track Pioneer 
IV. 


Trajectories. See also Rockets and Missiles—Defense ; Rockets and 
Missiles—Design; Rockets and Missiles—Launching; Rockets 
and Missiles—Recovery; Satellites—Orbits and Trajectories ; 
Space Vehicles—Orbits and Trajectories. 


Analytical and Numerical Studies of Three-Dimensional 
Trajectories to Moon, A.B.MICKELWAIT, R.C.BOOTON, Jr. 
J Aerospace Sciences v 27 n 8 Aug 1960 p 561-73. Theoretical 
calculations, supported by machine computation, of lunar 
trajectories from viewpoint of guidance problem; both two 
and three-dimensional problems analyzed; brief application to 
special problem of establishing lunar satellite. 


Automatic Rocket Impact Predictor, L.D.DUNCAN. IRE— 
Trans on Military Electronics v MIL-4 n 2-3 Apr-July 1960 
p 248-5. Rockets such as Arcas and Asp experience approxi- 
mately 40 to 50% of their total wind effect in first 100 ft of 
trajectory; large error in impact prediction can occur since 
it is difficult to predict winds in this layer; predictor computes 
continuously displacement caused by winds in first 100 ft 
of trajectory, thereby reducing impact prediction error. 


Basic Ballistics—Considerations of Trajectory and Re-Entry, 
J.A.H.BAILIE. Flight v 76 n 2648 Nov 6 1959 p 501-6. Basic 
principles of trajectory of ballistic missile; mission is con- 
sidered in three separate stages, two taking place mostly 
within atmosphere and other outside it, namely powered flight, 
trajectory and re-entry; multi-stage rockets and methods of 
staging rocket vehicles; series system and parallel system ; 
two approaches to re-entry heating problem, involving use of 
heat sink and mechanism of ablation. 


Class of Optimum Trajectory Problems in Gravitational 
Fields, B.W.GRAHAM. J Aero/Space Sciences v 27 n 4 Apr 
1960 p 296-303. Problems involving transfer of rocket vehicle 
from one point to another with minimum fuel expenditure ; 
transfer time and terminal velocity vectors are specified ; 
developments are exact even though linearized force field is 
employed, because optimum trajectory is compared only with 
infinitesimally different paths; results are not restricted | to 
planar problems, and extensions to noncentral and time 
dependent fields can be made. 


Composite Trajectories Yielding Maximum Ooasting Apogee 
Velocity, CORO SSH PA S—= Jey 2 Omen Novy 1959 p 848-8. 
Problems encountered in use of large military rockets as 
satellite launching vehicles with respect to selection of thrust 
angle program during second stage, so that maximum velocity 
is attained at coasting apogee; under given assumptions, 
determination of optimum trajectory is reduced to 1-parameter 
iteration; forms derived for second and total variation permit 
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ROCKETS AND MISSILES—Trajectories—Continued 
investigation of conditions which insure mathematically op- 
timum paths; calculation is presented, using Vanguard data 
as parameters. 

Effect on Rocket of Oblateness of Planet, W.A.ALLEN. 
ARS—J v 30 n 7 July 1960 p 623-7. Approximation technique 
is used to solve mathematical problem of rocket moving 
radially away from planet; planet is characterized by gravita- 
tional potential that includes effects of its oblateness ; correc- 
tions for velocity, acceleration and elapsed time; approximate 
results are compared with exact values obtained by numerical 
integration; evaluation of numerical example. 

Free Flight of Ballistic Missile, A.D.WHEELON. ARS—J 
vy 29 n 12 Dec 1959 p 915-26. Free flight portion of ballistic 
missile trajectory is described in analytic form ; simplified 
analysis using spherical, nonrotating Earth model is discussed 
and corresponding error coefficients determined for missile 
burnout variables; consideration is given to effect of gravi- 
tation anomalies and uncertainties in fundamental geophysical 
constants are found to be very small. 

Graphical Trajectory Analysis, A.S.BOKSENBOM. NASA— 
Tech Note n D-64 Dec 1959 46 p. Method presented for 2-body 
trajectory problems; basic graph is composed of circles and 
straight lines; all features of trajectories appear on this map ; 
coasting trajectories correspond to circles on graph; transfer 
to new orbits on impulsive thrust, planar and non-planar, 
approximations for continuous thrust and for almost circular 
orbits are shown; examples given. 


Necessary Conditions for Optimal Rocket Trajectories, D.F. 
LAWDEN. Quarterly J Mechanics & Applied Mathematics 
v 12 pt 4 Nov 1959 p 476-87. Problem of determining rocket 
trajectories of minimum propellant expenditure in absence 
of aerodynamic forces, is expressed as problem of Mayer type 
in calculus of variations; it is shown that method suggested 
by Cicala leads to some criteria obtained previously for case 
of rocket moving in vacuo, provided motor thrust is unlimited 
in magnitude; general criteria applicable when motor thrust 
cannot exceed certain magnitude was also found. 


On Optimum Rocket Trajectories and Caleulus of Variations, 
R.M.ROSENBERG. Aerospace Eng v 19 n 10 Oct 1960 p 20-1, 
64. Argument is that failure to adjoin kinematic constraints 
to variational problems will lead to incorrect results; con- 
straints need not be introduced by means of undetermined 
multipliers, but can be imbedded directly in integrals. 


Optimum Rocket Trajectories, D.O.DOMMASCH, R.L.BAR- 
RON. Aero/Space Eng v 19 n 1, 2 Jan 1960 p 46-50, 60, 
Feb p 45-8. Jan: Application of variational techniques to 
solution of optimum trajectory problems on initial value basis 
and development of path function relations for simplified 
optimum boost analysis. Feb: Generalization of study and 
results obtained using digital computer techniques for step- 
by-step integration of optimum equation set, starting from 
given set of initial conditions; complete performance map 
describing optimum boost performance of advanced type of 
vehicle. 26 refs. 


Outlay of Trajectories for Army’s Juno I and Juno II 
Program, O.JEAN. IRE—Trans on Military Electronics v 
MIL-4 n 2-3 Apr-July 1960 p 145-57. Factors associated with 
establishing trajectories for Juno program; description of 
trajectory arrangement for lunar probe; list of elliptical 
characteristics for Explorer VII trajectory. 


Rocket Boost Trajectories for Maximum Burnout Velocity, 
L.J.KULAKOWSKI, R.T.STANCIL. ARS—J vy 30 n 7 July 
1960 p 612-18. Definition of optimal trajectory programs 
which allow given rocket boost vehicle to launch its payload 
with maximum velocity, for prescribed burnout values of 
path angle and altitude; methods of calculus of variations 
employed to achieve desired solutions; numerical results illus- 
trating utility and validity of method. 


Sur le role de la dynamique dans l'étude des trajectoires des 
engins spatiaux, J.LEVY. Société Francaise des Mécanicieng 
—Bul v 9 n 30 1959 p 23-8. Importance of dynamics in studies 
of trajectories of space vehicles; problems involved in deter- 
mination of trajectories; discussion of more complex aspects 
of trajectories pertaining to speed of movements when time 
is indefinitely increasing. 


Underwater. Polaris—Destroyer from the Deep. Flight v 78 
n 2680, 2681 July 22 1960 p 115-19, July 29 p 147-50. July 22: 
Operational requirements of submarine-launched ballistic mis- 
siles are described; early United States development and 
firing techniques ; shipboard environment; launching procedure; 
Polaris timetable. July 29: Tests carried out since 1957: 
hydrodynamic performance; recovery techniques. ‘i 


Vibrations. Correction and Statistical Analysis of Missile Flight 
Vibration Data, M.D.LAMOREE. SAE—Paper n 231D for 
meeting Oct 10-14 1960 11 p. Use of statistical techniques in 
describing missile vibrations and in predicting extreme vibra- 
tion levels within established limits of confidence as applied 
by Lockheed Aircraft; concepts used to characterize random 
vibrations are rms acceleration and Power Spectral Density 
of accelerations; steps in systematic procedures divided into 


ROCKETS AND MISSILES—Continued 
those directed toward improving validity of flight data and 
those utilizing flight data to establish design criteria and test 
specifications. 

Design of Experiment in Determination of Shock and Vibra- 
tion Environment, J.E.BARKHAM. SAE—Paper n 231A for 
meeting Oct 10-14 1960 11 p. Parametric influences of ballistic 
missile during flight are considered and dynamic environment 
can be determined in probability terminology of means and 
extremes; flight vibration characteristics, identified as tran- 
sient, random or sinusoidal; expected losses in locating pickup 
for vibration and shock measurements. 

Design Procedure for Vibration Tsolation on Nonrigid Sup- 
porting Structures, S.RUBIN. SAE—Trans v 68 p 3818-27. 
Protection of airborne fragile equipment from shock and 
vibrational motions of nonrigid supporting structure con- 
stitutes activity of G-5 Aircraft and Missile Shock and 
Vibration Committee of SAE; steps involved in design pro- 
cedure for dynamic design of linear vibration isolators. 

Oscillograph Applications in Vibration Laboratory, S.BABER. 
ISA—Proe Preprint 29-SF60 for meeting May 9-12 1960 5 p. 
Instrumentation procedure which can reduce evaluation time 
of missile hardware subjected to wide band vibration tests 
and help assure reliable test data. 

Practical Approach to Random Vibration Testing, R.M. 
BELL. ISA—Proc Preprint 83-SF60 for meeting May 9-12 
1960 9 p. System used at Lockheed Missiles & Space Div for 
producing specified environment, which allows test engineer 
to set up rapidly and accurately random vibration environ- 
ments having flat power spectral density and environments 
containing ‘‘shaped’”” power distributions with superimposed 
sinusoidal components. 

Practical Considerations of Random Vibration Testing, J.P. 
MONROR. ISA—Proce Preprint 34-SF60 for meeting May 9-12 
1960 11 p. Vibration testing system developed by Vibration 
Lab Lear, Ine in conjunction with testing components of 
Bomare AREA DEFENSE missile; details of vibration fixture ; 
equalization ; random testing. 

Processing Missile Flight Vibration Data, J.N.CHRISTIAN- 
SEN. SAE—Paper n 231C for meeting Oct 10-14 1960 5 p. 
Equipment, methods and procedures used at Lockheed Missiles 
and Space Div; most of vibration data handled is telemetered 
on conventional FM/FM carriey systems; under development 
is PAM/FM system which has eight vibration channels of 
2-ke response; conversion and processing equipment is assem- 
bled into two stations each having two tape recorders and 
FM conversion capabilities ; Flight Data Processing, and Data 
Systems Operation and Development; procedures to determine 
accuracy of data. 

ROCKWELL HARDNESS TESTING. See Metals Testing— 
Hardness. 

ROD MILLS. See Crushers; Grinding Mills; Rolling Mill Prac- 
tice; Rolling Mills; Wire Mills. 

ROLLER BEARINGS. See Bearings. 

ROLLING MILL PRACTICE 


See also Friction; Iron and Steel Plants; Iron and Steel 
Research; Metal Cladding; Metallography; Metals and Alloys 
—Cold Working; Rails—Manufacture; Rolling Mills; Rolls; 
Sheet and Strip Metal; Tin Plate and Plating ; Tubes—Manu- 
facture; Wire—Manufacture; Wire Mills. 


Applications of Roll Ragging, H.E.MULLER. Iron & Steel 
Engr v 37 n 5 May 1960 p 107-14 (discussion) 114-18. Tests 
carried out on 14 in. merchant mill during normal production 
in order to examine more closely surface effects of knurled 
ragging ; this latter results in working of surface by con- 
striction and inhibition of elongation close to bar surface; 
survey of industry practices with regard to knurling and 
ragging ; sketches presented showing typical ragging or knurl- 
ing patterns and various types of wave ragging. 

Case Study in Rolling of Steel Bars, S.EILON, B.AVI- 
ITZHAK. As Mech Eng Science v 2 n 2 June 1960 p 120-8. 
Variables affecting rolling operations including effect of bar 
cross-section variations on length variations are discussed; 
distribution of bar lengths obtained from ratio of billet 
(inlet) to bar (outlet) cross-sections, and effect of burning 
losses during process is studied; ratio of bar length to billet 
length was found virtually independent of input length and 
that distribution of these ratios is approximately normal. 


Condizioni metallurgiche per ottenere lamiere a_ freddo 
antiinvecchianti per profondo stampaggio, G.ODONE, V.BER- 
RULE Metallurgia Italiana vy 52 n 1 Jan 1960 p 8-14. 
Metallurgical conditions for production of non-aging cold 
rolled deep drawing sheets ; solubility of aluminum nitride in 
aluminum killed mild steel; results of tests aimed at establish- 
ing optimum conditions which are necessary in order to obtain 
metallurgical structure with best non-aging properties of 
cold rolled deep drawing sheets. 

Pd ea Sta he bless periodicheskogo armaturnogo pro- 
llya s obvodnymi apparatami, A.F.MINAEV, A.A.NBFE 

N.V.TELUSHKIN, N.S.TERMINOSYAN, A.I.KURILOV PON 
SKACHKOV, M.M.POLYAKOV, LA.LIPOVETSKII. Stal v 20 
n 38 Mar 1960 p 234-43; see also English translation in Stal 
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in. English n 3 Mar 1960 p 189-93. Automated two-stand 
rolling of reinforcement bars; use of two-stand repeaters 
and wear resisting guides in redesigned 280 mm small section 
mill at Enakievo iron and steelworks has made it possible 
to increase mill output by 70% in rolling of deformed rein- 
forcement bar. 


Effect of Mill Spring on Gauge and Rolling of Tapers, 
C.W.STARLING. Sheet Metal Industries vy 37 n 396 Apr 1960 
p 279-91. Mill spring/load curve; mill modulus; modulus of 
rolls and housing ; form of plastic curve for material being 
rolled ; specific roll pressure; roll gap transfer function; effect 
of mill stiffness on gage and on automatic control of gage; 
mill spring and taper rolling; calculation of screw-down rate 
required for given taper. 


Effect of Plastic Deformation Temperature on Structure 
and Resilience of Austenite Steel, K.A.MALYSHEV, G.N. 
BOGACHEVA, V.D.SADOVSKII, P.A.USTIUGOV. Physics of 
Metals & Metallography v 7n 1 1959 p 95-102. English trans- 
lation of article indexed in Engineering Index 1959 p 1200 
from Fizika Metallov i Metallovedenie Jan 1959. 


Entwicklung der Verfahren zur Herstellung von Breit- und 
Parallelflanschtraegern etc, K.BOLLMANN, G.KUCHENBUCH. 
Stahl u Hisen vy 80 n 22 Oct 27 1960 p 1501-7. Development 
of processes for production of wide- and parallel-flange (steel) 
beams; in addition to review of developments in Germany 
and other countries, critical evaluation is made of different 
types of practices used with universal rolling mills; discussion 
of importance of ratio of speed of vertical to speed of horizon- 
tal roll; unsolved problems. 


Flat Rolled Products: Rolling and Treatment. Met Soe AIME 
—Proe of Conference (Chicago, Jan 1959) v 1 1959 128 p. 
$3.75. Following papers presented at symposium held by Me- 
chanical Working Committee: Factors Affecting Strip Profile 
in Cold and Hot Strip Mills, J.G.SIBAKIN, J.S.RIDE, W. 
SHERWOOD, 3-45; Influence of Hot Strip Profile on Sub- 
sequent Operations, G.R.CHRISTOPH, J.F.GRIFFIN, 47-65; 
Panel Discussion: Surface Texture of Flat Rolled Products, 
S.DAILY, W.REES, N.HINCHMAN, F.ALOI, W.STEWART, 
J.WARD, L.R.SHOENBERGER, 67-75; Continuous Normaliz- 
ing of Flat Rolled Products, D.C-OSBORNE, 79-89; Continusus 
Annealing of Deep Drawing Sheet, D.J.BLICKWEDE, 91-103; 
Theory and Evolution of Coil Heating Practice in Steel Mills, 
C.F.OLMSTEAD, 105-22; Strip Annealing in Liquid Sodium, 
J.E.ERHARDT, Jr, 123-8, 


Graphische Ermittlung der Walzkraft beim Kaltwalzen, H. 
HENNIG, M.WENZEL. Archiv fuer das Eisenhuettenwesen v 
31 n 12 Dec 1960 p 703-7. Graphic determination of rolling 
force in cold rolling metal strip; derivation, with and without 
considering roll flattening and degree of metal deformation, 
of necessary equations, which are then used in plotting nomo- 
grams that will expedite calculation of rolling forces needed 
in rolling mill design; sample calculations. 


Hard Metal Rolled to Ribbon, R.R.IRVING. Iron Age v 185 
n 21 May 26 1960 p 100-1. Description of method developed 
by Precision Metals Div, Hamilton Watch Co for Remington 
Rand Univac Div, Sperry Rand Corp by which 42.5 Co-20 
Cr-13 Ni material (Dynavar, or Havar) goes through successive 
rolling operations to final thickness of 0.005 in.; procedure 
is applicable to rolling of stainless steel, Mo, Zr, Be, Cu, Hf, 
Ti, Cb, Rene 41, and other alloys into micro thin foils. 


Herstellungskosten an Stabstrassen beim Auswalzen von 
Edelstahl in Abhaengigkeit von Leistung und _ Losgroesse, 
G.IBACH. Stahl u Eisen v 80 n 11 May 26 1960 p 744-50 
(discussion) 750-1. Influence of efficiency and lot size on produc- 
tion costs for bar and billet mills rolling high-quality steels ; 
development, based on theory, of method for calculating cost 
per lot as dependent on steel grade (structural, tool, stainless, 
and high speed) and size (20-500 mm?) ; results obtained on 
steam driven 5-stand mill compared with electric drive rectifier 
equipped 6-stand mill. 


High Speed Rod Rolling, E.L.CHAMBERLAIN. Iron & Steel 
Engr v 37 n 8 Aug 1960 p 147-50; see also Wire & Wire 
Products v 34 n 11 Nov 1959 p 1493-4, 1497-9. Four-strand mill 
at Cuyahoga Works of US Steel consists of maximum 23 
stands for continuous rolling operations or 17 stands maximum 
for semi-continuous or looping operations; speed of 6400 fpm 
is possible, when rolling continuously; how problems posed 
by introduction of mill of such speed and capacity were 
solved. 


Hospodarne valcovane profily, J.LSMOLIK. Hutnicke Listy v 
14 n 7 Dec 1959 p 1049-60. Economical rolled sections ; com- 
parison of variety of rolling programs employed in different 
countries; effect of new practices on changes in production 
costs and rolling mill efficiency; advantages of using relief 
profiles, compared with former method of rolling with minus 
tolerances; design of new series of I and U beams. 


How to Roll Thinner Tin Plate, N.H.POLAKOWSKI. Metal 
Progress v 77 n 6 June 1960 p 130-2, Fast new mills with 
smaller work rolls required; some form of back-up driven, 
four-high or even three-high mill has best chance to produce 
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commercially thin tin plate; mills must contain means to 
prevent work roll from bending horizontally and some kind 
of guards or guides to protect them from breaking. 


Ingot Buggy and Shuttle Car Scheme at Port Talbot Works 
of Steel Company of Wales, R.B.LARKINSON. English Elec 
Jv 16n7 Sept 1960 p 42-51; see also Engineer v 210 n 5454 
Aug 5 1960 p 231-5. Method of control for cars transferring 
ingots from soaking pits to slabbing mill installed to meet 
requirements of increased production; shuttle car hauling 
equipment; transfer of ingots from buggy to shuttle car; 
control system of shuttle car including position indicating 
and position reference devices; methods of obtaining inputs; 
ingot buggy hoist and other controls. 


Intensifikace vyroby blokovych a sochorovych trati, S.SLA- 
HUNEK. Hutnicke Listy v 15 n 8 Aug 1960 p 587-95. Increas- 
ing blooming mill production by increasing roll diameters 
from 1140 to 1160 mm, rearrangement of roll grooves, and 
increasing percent reduction per pass, production of 235x235 
mm blooms was increased by 25%; number of passes reduced 
from 19 to 15 for 8 ton ingots, and from 17 to 13 for 6 ton 
ingots ; rolling cycle of 92.3 sec was achieved for 8 ton ingots ; 
by acceleration of roll rotation, reversing time was reduced 
from 2.8 to 1.9 sec. 


Introduction to Theory and Practice of Flat Rolling, C.W. 
STARLING, Sheet Metal Industries v 37 n 401, 402 Sept 1960 
p 683-90, Oct p 755-65. Sept: Elementary mechanics considered, 
with explanation of mathematical meaning of several tech- 
nical words such as elastic, plastic, stress and strain. Oct: 
Rolling process. 


Issledovanie tonkolistovogo stana 1200s motalkami v pechakh, 
V.ILBAIRAKOV, V.P.FEDIN. Stal v 20 n 2 Feb 1960 p 130-3; 
see also English translation in Stal in English n 2 Feb 1960 
p 108-11. Investigation of 1200-mm strip mill with reels 
located in furnaces has shown possibility of rolling carbon 
steel in mill with some degree of overheating of drive motors 
of both stands when rolling thinnest and widest strips of mill 
rolling program. 

K voprosu o postavke prokatnoi produktsii po teoretiches- 
komu vesu, G.M.KATSNEL’SON, M.L.MIRENSKII, L.Ya. 
KATS. Stal v 20 n 4 Apr 1960 p 333-7; see also English trans- 
lation in Stal in English n 4 Apr 1960 p 265-8. Problem of 
delivery of rolled products according to theoretical weight is 
discussed. 


Lone Star Steel Co.’s New Stretch Reducing Mill, L.ELLER, 
Tron & Steel Engr v 37 n 3 Mar 1960 p 78-83 (discussion) 
83-5. Mill described permits fabrication of tubing, and smaller 
size casing and line pipe from company’s No, 2 electric weld 
pipe mill product at tonnage rates equivalent to maximum 
welding mill speed; mill differs from conventional design 
by use of three rolls per stand instead of two; operation of 
mill; reduction schedules accomplished thus far; tremendous 
flexibility of process emphasized. 

Mathematical Aids to Determine Spread and Reduction 
Rates in Rolling, L. MOSES. Iron & Steel Engr v 36 n 12 
Dec 1959 p 65-73 (discussion) 74-7. Simplified procedure for 
handling Ekelund spread formula; nomogram used to establish 
friction coefficient for smooth and rough rolls for various 
temperatures; spread computations for slab illustrate point 
that wider widths have less spread; influence of roll face 
friction on spread; calculations for three intermediate stands 
of four-strand rod mill given. 


Moznosti intensifikace blokoven s ohledem na elektricke 
zarizeni, V.POKORNY. Hutnicke Listy v 15 n 8 Aug 1960 
p 598-602. Increasing blooming mill production by improve- 
ment in performance of electrical installation; development 
of standardized techniques in operation of electric drives 
makes it possible to perform adaptations and modifications in 
yeconstruction of main drives and auxiliary drives, resulting 
in increased production; achievements of new Czechoslovakian 
metallurgical works, NHKG, and in USSR are described. 


Moznosti intensifikace blokoven s ohledem na mechanicke 
zarizeni, KANA. Hutnicke Listy v 15 n 8 Aug 1960 p 596-7. 
Increasing blooming mill production by improved technology ; 
measurements and calculations on machine units at NHKG 
indicate definite possibility of achieving higher production 
output; by suppression of narrow profile in soaking pits, 
improvement in roller operation, more efficient organization 
for removal of waste and scrap from shears, and by progres- 
sive automation, it appears possible to guarantee uninter- 
rupted and trouble free operation. 


Napryazhenno-deformirovannoe sostoyanie slitkoy pri pro- 
katke na bluminge i zakhvat polosy valkami, S.V.MAKABV. 
Stal v 20 n 7 July 1960 p 628-34; see also English translation 
in Stal in English n 7 July 1960 p 503-8. Ingot stress deforma- 
tion state during rolling in blooming mill and gripping of 
bar by rolls; difference between limiting angles of bite during 
entry of metal into work rolls and after rolling process has 
become established, is apparently caused by unequal stress 
deformation state of metal, and not by change in coefficient 
of external friction at different stages of process. 


New Coil-Tailing Device for Pickle Lines and Cold-Reduction 
Mills, M.SMALLWOOD. Sheet Metal Industries v 37 n 397 
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May 1960 p 369-73. Mechanism designed by Steel Co of Wales 
is suitable for all diameters, widths and thicknesses of coils, 
and can be used at entry of any process line where coils 
have to be opened and can be used on steel, aluminum or any 
other material; five photographs show model at various stages 
of tailing. 

Normung von wirtschaftlicheren Walzprofilen, A.SCHIND- 
LER. Dresden. Technische Hochschule—Wissenschaftliche Zeit 
v 9n 2 1959-60 p 447-51. Standardization of more economically 
rolled sections; discussion of technical and economic effects 
of new agreement between socialist countries on common 
program concerning rolled sections; savings obtainable by 
new standards for I and U beams, and single sections. 

O koeffitsiente treniya i udel’nom davlenii pri goryachei 
prokatke v vakuume, Ya.B.GUREVICH, A.M.ZUBKO. Stal 
vy 19 n 10 Oct 1959 p 929-31; see also English translation in 
Stal in English n 10 Oct 1959 p 768-70. Friction coefficient and 
specific pressure when hot rolling in vacuum; first laboratory 
results indicate that vacuum hot rolling increases coefficient 
of friction, because of absence of scale, and considerably 
increases resistance to metal deformation. 

Operating Conditions and Limits in Cold Strip Rolling, J.S. 
HOGGART. Australian Inst Metals—J v 5 n 1 May 1960 
p 1-11, (discussion) n 3 Nov p 226-32. Conditions governing 
size and shape of product from cold strip mill are discussed ; 
it is shown that size can be determined by simultaneous 
solution of three equations; typical solutions are determined 
and their use as basis of gage control discussed; limits on 
pass reduction shown; effects of strip tension on solution for 
roll gap condition and on pass limits considered. 

Opredelenie iskhodnogo diametra provoloki pri proizvodstve 
uzkol stal’noi lenty, M.I.ZLOTNIKOV. Stal v 20 n 5 May 
1960 p 476-9; see also English translation in Stal in English 
n 5 May 1960 p 380-3. Initial diameter and production of 
narrow steel strip from wire; formulas presented which 
determine fairly accurately wire diameter for cold rolling 
narrow strip, taking into consideration ratio of roll diameter 
to diameter of initial wire; this ratio has substantial effect 
on rolling spread. 


Opyt izucheniya fabrikatsii metalla na listovom stane, A.V. 
EMEL’YANOV, A.M.MELESHKO. Stal v 20 n 4 Apr 1960 
p 350-8; see also English translation in Stal in English n 4 
Apr 1960 p 279-81. Investigation of metal consumption rates 
for sheet mills; method developed for calculating minimum 
possible differentiated consumption coefficients for sheet steel; 
considerable metal saving, depending on rolled sheet dimen- 
sions, may be obtained. 


Opyt prokatki oblegchennogo profilya z-310, S.V.MAKAEV, 
B.V.MEREKIN. Stal v 19 n 12 Dec 1959 p 1099-1102; see also 
English translation in Stal in English n 12 Dee 1959 p 903-5. 
Experience of rolling lightened Z-310 sections; successful 
rolling of lightened O9G2D steel Z-310 sole bars makes it 
possible to reduce weight of 60-ton open top car by about 
280 kg; mill output of new section is 25% lower, owing to 
insufficient motor power and shorter roll life. 


Osvoenie armaturnogo periodicheskogo profilya No. 6, V.K. 
LIKHOV. Stal v 19 n 10 Oct 1959 p 920-3; see also English 
translation in Stal in English n 10 Oct 1959 p 760-2. Successful 
high quality rolling of ridged concrete reinforcement bar No. 6 
has been achieved at high output level in 260-mm rod rolling 
mill, using cast iron rolls with 70-75 Shore hardness, in which 
passes were cut on special gear cutting lathe. 


Osvoenie oblegchennykh profilei na MMK, N.I.SIRAZIT- 
DINOV, Stal v 20 n 7 July 1960 p 624-8; see also English 
translation in Stal in English n 7 July 1960 p 500-3. Produc- 
tion of light weight rolled sections at Magnitogorsk combine; 
rolling was successful in all instances where it was possible 
to insure production of proper billets supplied to mill. 


Planetary Hot Strip Mills Set Pace in Productivity. Steel 
v 145 n 22 Nov 30, 1959 p 104, 108-9. Unlike conventional 
rolling mills, planetary mills can reduce 414 in. slabs to 
0.068 in. sheet in single pass; single pass reduction of particu- 
lar advantage for control of absorption of gases by those 
metals which are strongly reactive during prolonged heating; 
modest initial cost and space requirements make mill attrac- 
tive to small companies producing specialty strip, or where 
high volume production is not necessary; at cost of $3-4 mil- 
lion mill can be installed to produce 75 tons of strip/hr; 
description of some recent installations. 


Poststorleken vid varmvalsning, K.F.LINDSTRAND. Jern- 
kontorets Annaler v 144 n 8 1960 p 573-609 (discussion) 
609-27, Economie importance of lot size in hot rolling of steel ; 
concept of “small lot loss’? introduced; cooperation between 
Swedish steelworks; economic importance of suitable stock 
size. 

Povyshenie proizvoditel’nosti rel’sobalochnogo tsekha, B.V. 
MEREKIN, V.V.SKAKUN, G.D.FEIGIN. Stal v 19 n 12 Dec 
1959 p 1092-4; see also English translation in Stal in English 
n 12 Dee 1959 p 897-9. Increasing output of rail and beam 
rolling mill made possible by introduction of new roll pass 
design for 800-mm work rolls, providing for simultaneous 


rolling of round and square billets ; simultaneous improvement 
in quality of rolled stock and reduction in specific fuel and 
work roll consumptions achieved. 

Raschet ekonomii metalla pri vvedenii novykh standartov na 
fasonnyi prokat, G.G.BONDAR, I.V.ZDORNOV. Stal v 20 nl 
Jan 1960 p 82-4; see also English translation in Stal in 
English n 1 Jan 1960 p 67-8. Simplified calculation of metal 
saving for rolled section; simple accurate method to determine 
metal saved by changing over to rolling light weight sections 
is described. 

Rolling of Rods, Bars, and Light Sections, R.STEWARTSON. 
Metallurgical Reviews v 4 n 16 1959 p 309-79, 5 plates. Review 
of present techniques in hot rolling of rounds’ and small 
shapes; pass design and calculation; mill equipment and 
product quality; factors influencing yield; rod mill layout; 
bar and light section mills; combination mills. 34 refs. 

Sandwich Rolling, H.S.ORR, F.R.ROMEO. Iron & Steel 
Engr v 37 n 10 Oct 1960 p 151-5 (discussion) 155-7. Large 
thin gage sheets of special steels can be produced to accurate 
tolerances on present mills through use of sandwich rolling 
techniques; grades of steel rolled to wide, light gage sheets 
by sandwich rolling method; known measurable improvements 
in sheet products offered by this method. 

Sendzimir Planetary Rolling Mill, R.TOVINI. Sheet Metal 
Industries v 37 n 899 July 1960 p 488-511. Analysis of ele- 
mentary principles of plastic deformation of slab in rolls; 
mathematical expressions correlating displacements, strains, 
velocities, stresses, torques and power are derived; application 
of theory to caleulations for insuring proper working of mill 
and correct dimensioning of its components; explanation of 
some particular aspects of this method of rolling, such as 
question of vibration, surface corrugation of strip, ete; method 
enables closer investigation of technical process. 

Some Experiences in Cold Rolling Thin Alloy Strip, H.H. 
SCHOLEFIELD, J.E.RILEY, E.C.LARKMAN, D.W.COLLINS. 
Inst Metals—J v 88 pt 7 Mar 1960 p 289-95. Four-high mill 
specially designed to roll thin strip and Rohn-type cluster 
mill used before Sendzimir mill rolling; layout of essential 
units of Sendzimir mill is described, and operation technique, 
specific rolling schedules, and roll contours quoted; mill is 
eurrently used to roll strip down to 0.0004 in, thick, and some 
problems particularly associated with rolling on ZR 15x8¥% in. 
Sendzimir mill are discussed. 

Sovershenstvovanie raboty obkatnykh stanov truboprokatnoi 
ustanovki 400, V.Ya.OSADCHII, R.M.GOLUBCHIK, S.I.VASI- 
LENKO, LI.ZUEV, A.A.SSHVEDCHENKO, N.S.KIRVALIDZE. 
Stal v 20 n 2 Feb 1960 p 136-9; see also English translation 
in Stal in English n 2 Feb 1960 p 113-15. Improved operation 
of plug rolling mills of 400-mm tube rolling plant; importance 
of improving design of plug and work rolls, defining more 
accurately optimum data for mill adjustment and using efficient 
lubricants is stressed. 


Steel Bloom Piping, W.LUECKERATH, K.FINK, R.FLOSS- 
MANN. Iron & Steel v 33 n 10, 11 Sept 1960 p 469-73, Oct 
p 500-8, (discussion) 503-4. Test installation operating during 
normal rolling process, for fluoroscopy of hot blooms 4 to 12 
in. sq, developed. Sept: Use of hard X-rays to determine end 
of pipe before cutting; betatrons are used as source and 
image-orthicon television camera employed to aid definition 
and eliminate hazards. Oct: Test results obtained by con- 
tinuous X-ray examination during rolling. 

Svoistva oblegchennykh dvutavrovykh balok i shvelleroy i 
osobennosti ikh proizvodstva, P.A.ALEKSANDROV, I.V. 
GUNIN, I.N.FILIPPOV. Stal v 20 n 7 July 1960 p 619-23; 
see also English translation in Stal in English 7 July 1960 
p 496-9. Properties of lightweight I-beams and channels and 
some features of their production; considerable metal saving 
obtained is due mainly to improvement in roll pass designs, 
utilization of universal mill stand, and improvement of 
conditions of cooling heavy I-beams. 


Ueber die Abhaengigkeit zwischen Walzgut und Angriffswin- 
kel beim Walzvorgang, R.FISCHGOLD, I.DRAGAN. Revue 
Roumaine de Métallurgie v 4 n 1 1959 p 538-61. Relation 
between angle of nip and rolling stock in rolling; tests 
indicated that type of rolling stock had little or no direct 
influence at all on value on angle; indirectly, however, this 
influence may become quite considerable due to oxide scales 
formed during heating. 

Ueber die Wirtschaftlichkeit einer vollkontinuierlichen Fein- 
strasse. W.A.ANTONI, E.SCHNEIDER. Stahl u Eisen y 80 
n 10 May 12 1960 p 641-50 (discussion) 650-2, Economies of 
fully continuous light section rolling mill train; production 
data for 4-mo operation at Hoesch-Westfalenhuette, Dortmund, 
shows that European market conditions require too many small 
orders of different products for truly uninterrupted operation ; 
more favorable conditions in United States and Eastern Block 
countries for this type of production noted; suggestions for 
remedial steps. 


Uluchshenie kachestva poverkhnosti listov pri paketnoi pro- 
katke, D.LLSUYAROV, A.I.GLUSHKOV, N.F.KOMOVA. Stal v 
19 n 10 Oct 1959 p 928-5; see also English translation in Stal 
in English n 10 Oct 1959 p 1763-5. Improving sheet surface 
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quality during pack rolling; use of work rolls with flanges 
which are continuously polished by special new device attached 
to roll stand has led to appreciable increase in yield of first- 
grade sheets, due to sharp drop in scrap caused by roll surface 
defects. 

Utochnennyi metod rascheta kalibrovki uglovoi stali, B.P. 
BAKHTINOV. Stal v 20 n 4 Apr 1960 p 330-3; see also 
English translation in Stal in English n 4 Apr 1960 p 262-4. 
Caleulating voll pass designs for angle sections; greater ac- 
curacy of widely employed caleulating method depends mainly 
ee Pewion Gon of new standard adopted for angular rolled 
steel. 


Vliv vahove nestejnych plostin na predvahu pri vyrobe 
tenkeho plechu, J.PAVEL. Hutnicke Listy v 15 n 9 Sept 1960 
p 689-94. Influence of varying sheet bar weights on pre- 
weight of sheet production; formulas which enable determina- 
tion cf metal loss caused by weight variations have been 
derived ; in Czechoslovakia tolerances of plus or minus 1% 
in sheet bar weight result in preweight increase of 3 to 4 
kg/t of finished sheet; losses can be decreased by as much 
as 70% by observing principle of rolling directly neighboring 
sheet bars. 

Vliyanie prokatki pri nizkikh temperaturakh na mekhaniche- 
skie svoistva austenitnykh stalei, N.N.LYULICHEVA, N.V. 
PISAREVA. Metallovedenie i Termicheskaya Obrabotka Metal- 
lov n 4 Apr 1959 p 19-22, 1 plate. Influence of low temperature 
rolling on mechanical properties of austenitic steels; com- 
parative tests of 18/8 stainless steel rolled at 100 C, 20 ©, and 
—183 C; optimum strength and plasticity obtained at —183C. 

Vyyavlenie skrytykh prostoey oborudovaniya v_ listoprokat- 
nom tsekhe, A.V.EMEL’YANOV, N.A.NAUMENKO, M.Ya. 
KAL’SKII. Stal v 20 n 4 Apr 1960 p 371-4; see also English 
translation in Stal in English n 4 Apr 1960 p 296-8. Exposure 
of hidden idle time of equipment in sheet rolling mills; hidden 
production losses revealed by time control; causes of losses. 

Warmwalzen yon Stahl C 85 mit grossen Abnahmen, Z. 
WUSATOWSKI, W.GORECKI, E.JUDYCKI. Neve Huette v 
5 n 5 May 1960 p 257-65 (discussion) 265-6. Hot rolling of 
0.35% carbon steel with heavy reductions of 50-90%; study of 
relation between spreading, stretching, rolling speed, forward 
slip, and noslip angle; measurements of rolling pressure and 
moment; conclusions differ little from those drawn in work 
on low carbon steel (see Engineering Index 1958 p 1085). 


Zaklady vypoetu planetovych valeoven, K.STYBLO. Hutnicke 
Listy v 15 n 8 Aug i960 p 609-15. Calculation of rolling 
parameters for planetary mills; comparison between pilger 
and planetary type rolling mills enables determination and cal- 
culation of metal pressure on rolls, of shifting of circumfer- 
ence, determination of height of band unevenness, length of 
arch of roll engagement, direction of resultant of forces on 
rous, values of proportional reduction, value of deformation 
speed, and value of impressment force required to introduce 
material between rolls. 


Centinuous Casting. See Aluminum and Alloys—Continuous Cast- 
ing; Steel—Continuous Casting. 

Control. See Rolling Mills—Control. 

Inspection. See Rolling Mill Practice—Quality Control. 

Light Metals. See also Aluminum Foil; Aluminum Metal- 
lography. 

Precision Rolling Aluminium. Metal Industry v 96 n 17 
Apr 22 1960 p 348-5; see also Light Metals v 23 n 264 May 
1960 p 136-41; Sheet Metal Industries v 37 n 398 June 1960 p 
447-53, 456; Metallurgia v 61 n 367 May 1960 p 213-16. New 
Sendzimir mill and associated equipment at Birmetals Ltd, 
Birmingham described; welding line; design of mill and rolling 
of aluminum; work rolls on mill can be changed in less than 1 
min, so that last pass can be made with highly finished roll 
which produces mirror surface to strip; coil and sheet annealing 
furnaces. 

Rolling of Beryllium Sheet Takes Special Technique, R.H. 
HESSLER. Iron Age v 186 n 22 Dec 1 1960 p 136-8. New 
technique which involves both cladding and cross-rolling has 
proven successful in production of 7 ft x 2 ft x 0.04 in. 
sheet; method of cross-rolling achieves uniform properties 
in contrast to undesirable preferred crystallographic orienta- 
tion which results from unidirectional rolling; data on roll- 
ing temperatures, optimum 9% reduction per roll pass, and 
final mechanical properties are given. 

Rolling Wide Aluminium Sheet. Metal Industry v 97 n 17, 
18 Oct 21 1960 p 335-8, Oct 28 p 355-7; see also Light Metals 
vy 23 n 269 Oct 1960 p 278-84. Expansion of continuous strip 
mill at Rogerstone works of Alcan Industries is described ; 
details of new equipment, in particular 144-in. mill; moderni- 
zation and reorganization of existing plant. 

Measurements. See also Rolling Mills—Control; Tin Plate and 
Plating. 

Automatic Thickness Control—Geneva Works Hot Strip Mill, 
L.E.RINGGER, G.S.KOSS. Iron & Steel Engr v 37 n 2 Feb 
1960 p 110-19 (discussion) 119-20. Basic concepts for thick- 
ness control. system established on basis of tests described ; 
simplified diagram of automatic thickness control functions ; 
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additional control functions required to control thickness 
within close tolerance band; techniques and equipment used 
in making up automatic thickness control installation; thick- 
ness and width patterns for 0.074x3454 in. strip and for 
0.135x59-in. strip which show product improvement with 
regulator. 


Backup Rolls and Their Contribution to Gage Variation, 
E.G.LINDSEY. Iron & Steel Engr v 37 n 3 Mar 1960 p 91-8. 
Review of roll shop practices which have been found to im- 
prove gage on cold reduction 5-stand mill producing tinplate 
in gages of 0.0078 to 0.0123 in. decimal thickness. 


Berakning av valstryck vid kallvalsning av band, P.O. 
STRANDELL. Jernkontorets Annaler v 143 n 12 1959 p 810-92. 
Calculation of roll force in cold rolling of strip; analysis 
of factors influencing roll force; empirical methods for roll 
force calculation; limit of rolling correlation between experi- 
mental and calculated data for different types of steel; selec- 
tion of formulas for different cases. 98 refs. 


Causes of Gage Variations in Hot Strip Mills and Their Cor- 
rection, R.S.SIMS. Iron & Steel Engr v 37 n 5 May 1960 p 
69-79 (discussion) 79-83. Mill types examined include 10-stand 
continuous, semi-continuous mill and reversing hot mills; one 
of main causes of gage variation is differential between finish- 
ing speed of last roughing stand and entry speed of first 
finisher ; strip ean be rolled without rapid gage changes at each 
end by operating mill with raised looper rollers and constant 
small interstand tension; conditions under which automatic 
gage control will produce optimum results. 


Comparison Between Calculated Rolling Load and Measure- 
ments, T.OKAMOTO. Sumitomo Metals vy 12 n 1 Jan 1960 p 15- 
22. Calculated specific roll pressures and measurements in hot 
rolling of sheet compared; calculated specific roll pressure 
obtained by formula of Ekelund did not agree with results of 
meaurements; values calculated by formulas of Orowan and 
Sims were satisfactory for practical use when suitable values 
of resistance to deformation were used. (In Japanese with 
brief English abstract). 


Control of Thickness of Metal Sheet and Strip, J.TOBIN, 
H.J.HARTLEY. Sheet Metal Industries v 37 n 395 Mar 1960 
p 208-11 (discussion) 211-18. Subject presented partly in light 
of historical development and from point of view of producer 
whose primary concern is manufacture of sheet and strip in 
specialized materials; development in rolling mill design; 
methods for control during hot rolling; major factors which 
influence gage of metal obtained in cold rolling; continuous 
gages; automatic gage control. 


Die kontinuierliche Dickenmessung mit Hilfe von Strahlung, 
beim Walzen, H.HART. Zeit fuer Metallkunde v 51 n 2 Feb 
1960 p 120-31. Continuous thickness measurements by radia- 
tion during rolling; discussion of theory and practice of 
method, including different sources of radiation; tabulation 
of data on industrial apparatus from 11 countries; detailed de- 
scription of three selected ones; protective measures. 


Fresh Approach to Automatic Gage Control on Rolling 
Mills, J-B.MURTLAND, Jr, F.J.SCHOEPF. Iron & Steel Engr 
v 37 n 3 Mar 1960 p 125-32. Phase of program of electro- 
mechanisms department, Brackenridge Works of Allegheny 
Ludlum Steel Corp discussed; by combining reduction measure- 
ments based on strip elongation thickness measurements, and 
automatic logic control with computer, control scheme has 
been developed which essentially eliminates transport time and 
distance; successful use requires mill with high speed crews. 


Investigating Thickness Control on Small Scale Rolling 
Mills, R.B.SIMS. Control Eng v 7 n 6 June 1960 p 95-6. 
Method for simulating industrial size mills and their con- 
trollers without actually rolling strip on scale mill. 


Investigation of Influence of Different Factors on Roll 
Pressure, Energy Consumption, Spread and Forward Slip in 
Hot-Rolling—2, G.WALLQUIST. Jernkontorets Annaler v 144 
n 3 1960 p 1938-257. Previous investigations indexed in En- 
gineering Index 1956 p 921 have been supplemented by study 
of influence of sectional shape on rolling factors; study facili- 
tates calculation of these factors for diamonds, squares and 
ovals. (In English). 


Kallvalsningsforskning och teoretiska metoder for bestam- 
ning av valstrvyck vid kallvalsning av band, P.O.STRANDELL. 
Jernkontorets Annaler v 143 n 11 1959 p 725-66. Cold rolling 
research and theoretical methods of determining roll pressure 
in cold rolling of strip; critical examination of various meth- 
ods for theoretical calculation of rolling force in cold strip 
rolling. 64 refs. 

Rolling Hard Materials in Thin Gauges: Basic Considera- 
tions, H.FORD, J.M.ALEXANDER. Inst Metals—J v 88 pt 5 
Jan 1960 p 193-9. Published work on theory of cold rolling of 
thin, hard strip reviewed and adequacy of basic concepts from 
practical viewpoint examined; it is concluded that considerable 
extension of fundamentals is required before fully reliable 
calculation method can be realized; important factors dis- 
cussed, and new theory proposed for predicting minimum 
thickness that it is possible to roll, based on elastic conditions 
in rolled strip. 
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Television Setup Tells I-Beam Length. Steel v 146 n 25 June 
20 1960 p 114, 116. Measurement of steel structural members 
with noncontact gaging system that uses closed circuit televi- 
sion developed by Grimson Color Inc; Video Telegauge unit 
installed in large rolling mill where it measures I-beams as 
they are cut to length at hot shear; design, operation, and 
performance. 


Ueber den Einfluss verschiedener Walzenoberflaechenbeschaf- 
fenheiten beim Warmwalzen auf der Flachbahn auf den Werk- 
stofffluss im Walzspalt, M.BUCH. Archiv fuer das Hisenhuet- 
tenwesen y 31 n 7 July 1960 p 395-404. Effect of surface 
condition of blooming mill rolls (smooth, grooved, or with 
cut-in or protruding ragging), used for bull head pass in hot 
rolling killed or rimming open hearth steels, on flow of metal 
in rolling gap; determinations of spreading, stretching, reduc- 
tion in cross section, rolling forces, and metal volume in 
gap; behavior of segregated areas; forward slip. 


Wplyw dodatkowego tarcia w wykrojach regularnych, Z. 
WUSATOWSKI, J.LUDYGA. Archiwum Hutnictwa v 5 n 2 
1960 p 195-243. Influence of additional friction in making 
regular box passes during hot rolling of soft steels; measure- 
ments made of roll pressure and moments of rolling, in series 
of specially prepared passes where spread varied from com- 
pletely limited one to entirely free one; influence of tempera- 
ture variations, different shapes of passes, and reduction 
ranging from 10 to 40% were considered; graphs illustrate 
changes in roll pressure, mean resistance of deformation, and 
moments of rolling, as functions of limited spread. 


Nonferrous Metals. See also Aluminum and Alloys; Copper 
Metallography; Industrial Wastes—Tube Mills; Molybdenum 
and Alloys—Mechanical Properties; Rolling Mill Practice— 
Light Metals; Rolling Mill Practice—Powder Metals; Rolling 
Mill Practice—Trimming; Uranium. 


Bar Mill for Titanium and its Alloys, J.F.MILLS, W.D. 
GRIFFITHS. Inst Metals—J v 89 pt 2 Oct 1960 p 33-47. De- 
seription of Waunarlwydd titanium bar mill of Imperial 
Chemical Industries; experience of rolling titanium and per- 
formance of plant discussed, with particular stress on diffi- 
culties encountered ; method of manning mill is described, with 
emphasis on minimizing labor in relation to relatively low 
output required; importance of minimizing loss of material ; 
figures show extent to which production yields have been raised 
as compared with hand rolling. 


Department of Defense Titanium Sheet-Rolling Program— 
Status Report no. 5, H.R.OGDEN. Battelle Memorial Inst— 
DMIC Report 46H June 1 1960 74 p. Report summarizes 
progress made from January to December 1959; production 
of heat treatable alloys has been completed by one producer 
and is nearing completion by other two producers; three new 
alloys added to program, Ti-7AI-12Zr, Ti-8Al-1Mo-1V, and 
Ti-SAl-8Zr-1(Cb 4+ Ta), are designed to be weldable alpha 
alloys with high creep strength; development of design data 
started; evaluation of formability and properties of alloys. 


400 Tons of Copper Rod a Day, Mass Production v 36 n 8 
Aug 1960 p 49-56; see also Metal Industry v 96 n 21 May 
20 1960 p 420-4. Details of new No. 4 Rod Mill, installed at 
Works of BICC Group, Preseot, Lancashire; fully automatic 
mill produces rod for drawing round wire or for rolling into 
strip and is designed with two separate intermediate finishing 
and finishing trains; operation of trains; two furnaces of 
walking beam type are fired with heavy fuel oil through 
Schieldrop self-proportioning burners; there are two pouring 
type coilers at end of each finishing mill on each side of 
quenching tank; flood lubrication. 


Non-Contacting X-Ray System Programs Aluminum-Foil 
Mill. Iron Age v 186 n 4 July 28 1960 p 84-5. Mirro Aluminum 
Co uses dual purpose X-ray gages as noncontact micrometers, 
and as automatic controllers on high speed Al foil rolling mills, 
to increase yield and to produce more uniform product; 
XactRay gages made by Weston Instruments Div, Daystrom 
Ine permit automatie operation of 48 in., hydraulically ad- 
justed, foil mill at speeds up to 2000 fpm; operation and per- 
formance of equipment described. 


Rolling of Thin Titanium Strip, R.J.WILCOX, P.W.WHIT- 
TON. Inst Metals—J v 88 pt 5 Jan 1960 p 200-4. Investiga- 
tion of rolling of hard, commercially pure titanium with dif- 
ferent lubricants described, and effect of various methods of 
preparing surface of pre-rolled strip is examined; it is shown 
that substantial load reduction can be obtained, which results 
directly in decrease in finished thickness; by application of 
accurate cold rolling theory, coefficients of surface friction have 
been calculated for first time; analysis of results shows that 
there may be sticking around neutral zone. 


Two New Anaconda Rolling Mills Add up to Close Control 
of Metal from Cake to Coil. Can Machy v 71 n 1 Jan 1960 
p A9-52, 79. Reversing hot mill and 4-high cold rolling mill 
bring increased copper and brass rolling eapacity and higher 
mill efficiency at New Toronto plant; electric drive and other 
equipment described. 


Powder Metals. Mechanism of Compaction of Metal Powders b 
Rolling, P.EVANS. Planseeberichte fuer Pulvermetallurgie f 
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7 n 3 Dec 1959 p 102-16. Short review of powder rolling ; 
investigation showing effects of rolling mill variables, grain 
size and particle shape of powder, and sintering practice on 
rolling of copper powder; experimental results are used to ex- 
plain mechanism of compaction. (In English.) 


Production of Grain-Oriented 50:50 Nickel-Iron Magnetic 
Strip by Cold Rolling from Sintered Compacts, E.V.WALKER, 
R.E.S.WALTERS. Powder Metallurgy n 4 1959 p 23-31. After 
annealing cold rolled strip at 1050-1200 C, cube texture was 
developed, thus giving material with rectangular hysteresis 
loop when magnetized in rolling or transverse direction ; 
alloys with best magnetic properties contained 48-50% nickel ; 
remanence ratio and coercivity varied from 0.91 to 0.94 and 
and 0.11 to 0.19 respectively; development of cube texture 
is not critically dependent on temperature of final anneal. 


Production of Sheet and Strip from Metal Powders, G. 
NAESSER, F.ZIRM. Metallurgical Reviews v 4 n 14 1959 p 
179-87. Review of development of manufacture of sheet and 
strip from metal powders by rolling and then further compact- 
ing by sintering and rolling. 

Production of Silicon-Iron Magnetic Strip with (110) [001] 
Texture, by Cold Rolling from Sintered Compacts, Wie 
WALKER, J.HOWARD. Powder Metallurgy n 4 1959 p 32-43; 
see also Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 96-9, Ap- 
pendix p 99-100. It is shown that secondary recrystallization 
and development of (110) [001] texture in 34% Si-Fe strip 
can be obtained by control of oxygen content of hydrogen 
sintering atmosphere; conditions required are described ; critical 
amount of silicon is oxidized to silica during sintering and 
this silica acts as dispersed phase in inhibition-dependent 
mechanism known to be responsible for secondary recrystal- 
lization. 


Rolling of Copper Strip from Hydrogen-Reduced and Other 
Powders, D.G.HUNT, R.EBORALL. Powder Metallurgy n 5 
1960 p 1-23. In rolling copper powders in normal two-high 
mill, satisfactory green strip was obtained from low density 
powder produced by hydrogen reduction from aqueous solution, 
provided that mechanical method was used to feed powder into 
rolls; all types of powder investigated required considerable 
further rolling after compaction, with at least two heat 
treatments, to produce normal mechanical properties. 


Some Mechanical Requirements of Plant for Roll-Compacting 
Process, A.F.MARSHALL. Powder Metallurgy n 5 1960 p 24-31. 
Survey of recent literature on art of roll compacting made 
to produce criteria for use in design of processing plant; 
type of mill necessary is discussed, and various systems for 
dispensing powder are considered in relation to operational 
requirements; process of roll compacting and resulting strip 
conditions are discussed in relation to variables in physical 
dimensions of plant and product; roll loads as given by some 
investigators may be higher than those actually obtaining in 
practice. 


Protective Atmospheres. See Metallurgy—Vacuum Applications. 


Quality Control. Inspect Hot Steel Blooms Without Slowing 


Production. Iron Age v 184 n 26 Dec 24 1959 p 45-7. High out- 
put, high energy X-rays produced by betatron, permit examina- 
tion of heavy metal sections up to 20 in. thick, not possible 
with conventional X-ray units; unit developed by Brown-Boveri 
& Co, Ltd with output energy of 31 mev in use in Swiss and 
German plants; inspection of hot steel billets, in conjunction 
with television screen, eliminates speculation regarding loca- 
tion of solidification pipe, and ability to make single accurate 
cut achieves maximum recovery of sound metal. 


Quality Control at Pittsburg Works, G.A.JEDENOFF. Iron 
& Steel Engr v 36 n 12 Dec 1959 p 127-32. Main principles of 
single objective quality program at Columbia-Geneva Steel 
Division; examples of methods employed to communicate its 
importance through line management organization to produc- 
tion employees; success attributed to this factor; illustrations 
presented relate particularly to flat rolled products, because 
sheets and tin plate account for largest portion of total output 
of Pittsburg, Calif, plant. 


X-Ray Inspection of Hot Steel Billets During Rolling, W.J. 
OOSTERKAMP, J.PROPER, M.C.TEVES. Philips Tech Rev 
v 21 n 10 Aug 30 1960 p 281-5. Quality of finished product can 
be improved if presence of blowholes and inclusions can be 
detected ; trial installation was constructed by Phoenix-Rhein- 
rohr AG, Duesseldorf, in which steel billets were moved 
through beam of 31 Mey X-rays generated in B-iron, and image 
observed with aid of special X-ray image intensifier and in- 
dustrial TV system; 50% of all 3 mm holes, and 90% of 7 mm 


oe were detected during screening of several thousand 
illets. 


Scale Removal. See also Metals Cleaning—Blast; Steel Ingots. 


Blast Descaling Reduces Pickling Cost. Steel v 145 n 20 Nov 
16 1959 p 118, 122. Mechanical descaling of steel strip before 
chemical cleaning, reduces time required for pickling and 
lowers processing costs; Universal-Cyclops Steel Corp uses 
shot blasting machine to clean stainless steel coils; operation 
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is continuous and automatically controlled for all variables 
such as ‘strip speed, and velocity, volume, and direction of 
shot; description of operation and photographs. 


Etude de la calamine formée sur des feuillards au cours du 
laminage 4 chaud, M.CAGNET, J.MOREAU. Revue de Métal- 
lurgie v 57 n 5 May 1960 p 487-44. Study of scale formed on 
sheet during hot rolling; results of cooperative, mostly micro- 
graphic, investigation by CECA (European Coal and Steel 
Community) | under controlled conditions to determine factors 
affecting thickness, compactness, adherence, and constitution 
of oxide scale and oxide-metal interface; variables included 
melting practice, type of rolling mill, finishing temperature, 
and location of specimen. 


Hydraulic Spray Frees Scale from Slabs and Billets, R.K. 
GROBHOLZ. Iron Age v 184 n 21 Nov 19 1959 p 120-1. Pres- 
ence of scale on steel surfaces during hot forming operations 
shortens life of rolls and forging dies by abrasive action, 
and causes rapid wear of tools during machining; use of 
properly positioned nozzles to shoot intense jets of cool water 
with impact force of 1000 psi to remove scale from hot bil- 
lets by contraction, and direct impingement; 3 nozzle types 
sketched and reviewed; other recommendations for use of 
Holveck’s formula to determine rate of water flow in gpm. 


Removability of Oxide Scale from Steel Plate, F.K.PETERS. 
S African Inst Min & Met—J v 60 n 12 July 1960 p 688-702 
(discussion) 702-8. Removability of rolling scale on unalloyed 
steels cast unkilled, or killed with Si and Si+ Al, and then 
rolled to plate of 10 to 27 mm thickness at rolling tempera- 
tures between 1050 and 650 C; mechanical adherence has 
been determined by method specifically developed for purpose; 
with unkilled steels adherence was found to decrease as rolling 
temperature increased; no clear correlation was observed 
with killed steels. 


Strahlentzundern und Nachreinigen von Stahlband vor dem 
Kaltwalzen, H.LHOEHLE, H.PANNEK, W.BRINKER. Stahl u 
Hisen v 80 n 14 July 7 1960 p 913-18. Experience with descal- 
ing by shot blasting and subsequent cleaning of steel strip 
prior to cold rolling; explanation for formation of “black 
deposit’; it can be avoided by short pickling or bright an- 
nealing after descaling; ultrasonic cleaning after descaling has 
no effect unless it is preceded by cold rolling pass; amount of 
reduction by this pass depends on surface condition ; costs. 


Vergleichende Untersuchungen ueber die chemische und me- 
chanische Entzunderung von Walzdraht etc, M.BUCH. Draht v 
11 n 3 Mar 1960 p 97-104. Comparative investigations of chemi- 
eal and mechanical descaling of rolled wire rod, considering 
subsequent processing by cold deformation; summary of four 
unpublished investigations by K.P.LOEWEN, E. ENGEL, R. 
NUENNINGHOFF, and M.MARTIN, at industrial plant, as 
graduate work at Aachen Institute of Technology 1954-59; 
multitude of variables covered includes properties of drawn 
products. 

See Rolling Mill Practice—Measure- 
ments. 

Trimming. Rid Burrs from Sheet Edges with Rotary-File Ma- 
chine. Iron Age v 184 n 22 Nov 26 1959 p 96-7. New deburring 
equipment incorporated into roller conveyor production line of 
American Brass Co, Ansonia, Conn, by Jarvis Corp, Middle- 
town, Conn; machine eliminates edge burrs in final finishing 
of Cu sheet in 30 min as compared to 16 manhours formerly 
required; illustrated description of positioning of rotary files 
used in 4-way deburring operation. 


ROLLING MILLS 


See also Iron and Steel Plants; Rings—Manufacture; Roll- 
ing Mill Practice; Rolls; Tin Plate and Plating; Wire Mills. 


Das Walzen von Ringen und der Aufbau der Ringwalzwerke, 
K.H.WEBER. Stahl u Eisen v 79 n 26 Dec 24 1959 p 1912-22 
(discussion) 1922-3. Rolling of annular shapes and design of 
ring rolling mills; preparation of blank; study of flow of 
material; illustrated description of rolling mills used, from 
roughing to finishing trains; semi and fully automatic mills 
for small rings, particularly for ball bearings. 


Kaiser’s New Hot Strip Mill, L.L.FRERET. Iron & Steel 
Engr v 37 n 7 July 1960 p 102-6. One of most important 
facets of $214,000,000 expansion program described: disman- 
tling and moving of finishing end of existing hot strip mill 
from its old location in plate mill building to new site in new 
continuous hot strip mill building ®4 mi away, where it 
became finishing end of modern-new-full continuous mill. 


Leistungsbetrachtungen an kontinuierlichen Walzenstrassen, 
H.BUECKEN, V.STEINECKE. Stahl u Eisen v 80 n 19 Sept 
15 1960 p1261-8. Efficiency study on continuous rolling mill 
trains; derivation of mathematical expression for relation of 
variables responsible for optimum performance; nomograms ; 
statistical analyses. 


Modern High Speed Tandem Cold Reduction Tinplate Mill, 
N.W.HOCKING, Jr, A.F.KENYON. Iron & Steel Engr v 37 n 3 
Mar 1960 p 111-18 (discussion) 118-20. New mill at Yorkville, 
Ohio, plant of Wheeling Steel Corp incorporates most modern 
mechanical and electrical features; mill design; drive arrange- 
ment; main power supply and control; mill, motor drives and 


ROLLING MILLS—Continued 


motor generator set and control substation were all installed 
in existing buildings; ventilation system; automatic gage 
control. 

Modern Plate Mill, M.F.DOWDING, C.STURDY, A.A. 
THOMAS. Iron & Steel Inst—J v 194 pt 4 Apr 1960 p 486-94. 
Present day requirements of metallurgical specification and 
dimensiona] tolerance have led to introduction of new equip- 
ment in recent plate mill installations; problems set by cus- 
tomer requirements, and methods of achieving necessary char- 
acteristics in end products are discussed; questions usually 
asked by steelmakers and answers given by plant builders are 
considered; general conclusions drawn. 


Modernization of 160-in. Plate Mill at Sparrows Point. Iron 
& Steel Engr v 37 n 8 Aug 1960 p 112-22 (discussion) 122-3. 
Mechanical Features, J.C.SHAAKE, 112-18; Electrical Features, 
T.MASSEY, Jr, 118-22. 


Republic’s Bar Mill of Tomorrow, D.E.WEAVER, H.E.BERG. 
Iron & Steel Engr v 37 n 6 June 1960 p 91-5. New 11-in. 
bar mill at South Chicago built to provide high quality hot 
rolled bars and extra heavy coils; continuous mill employs 
16 straightaway, two-high stands in alternate horizontal and 
vertical positions; each stand is individually motor driven; 
this arrangement together with electronic control system 
allows accurate speed control and synchronization, and makes 
possible delivery of finished products up to speeds of 3000 fpm; 
equipment is described, following flow of product from receiv- 
ing to shipping. 

Rolling Mill Works Plutonium. Iron Age v 185 n 16 Apr 
21 1960 p 149. Because of its high toxicity, plutonium is being 
rolled with unusual remote controlled rolling mill under argon 
atmosphere at Hanford Works of US Atomic Energy Commis- 
sion; details of construction and operation of rolling mill 
produced by Loma Machine Mfg Co are given. 


Swedish Type Repeater Mills for High Quality Steels, E. 
NORLINDH. Iron & Steel Engr v 37 n 4 Apr 1960 p 77-107 
(discussion) 107-10. Technical developments in connection 
with introduction in Sweden of looping and repeating mills; 
repeaters and delivery guides; roller guides; whip channels; 
grease bath couplings; three-high and alternating two-high 
mill roll units; universal rolling mills; high speed rolling to 
cooling bed; combined medium section, small section and 
wire rod mills; advantages of high speed repeater mills. 


Vybor ratsional’nogo tipa listoprokatnogo stana, B.S.SHA- 
PIRO. Stal v 20 n 8 Aug 1960 p 1722-6; see also English 
translation in Stal in English n 8 Aug 1960 p 585-8. Selection 
of suitable sheet rolling mill; rolling of transformer and stain- 
less steel sheets of ferritic type, and also of austenitic stainless, 
can be successfully performed in modern continuous and 
semicontinuous mills; for rolling of diphase stainless steels, 
and steels and alloys which are difficult to work, semicon- 
tinuous mills should be equipped with roller hearth reheating 
furnace. 

Air Pollution. See Air Pollution. 

Auxiliary Equipment. See Straightening Machines. 

Bearings. See Bearings—Rolling Mills. 

China. Rabota nepreryvnogo zagotovochnogo stana 850/730/530 
s vertikal’nymi kletyami v Kitaiskoi Narodnoi Respublike, I.F. 
BELOBROV, I.G.BUKHVOSTOV, A.E.MILIKHIN. Stal v 19 n 
9 Sept 1959 p 812-17; see also English translation in Stal in 
English n 9 Sept 1959 p 675-9. Operation of 850/730/530 con- 
tinuous billet mill with vertical stands in Chinese Peoples’ 
Republic ; successful operation of mill is considered as impor- 
tant achievement of Chinese and Soviet rolling mill specialists. 


Tekhnicheskoe razvitie prokatnogo proizvodstva v Kitaiskoi 
Narodnoi Respublike, B.L.LIU. Stal v 20 n 2 Feb 1960 p 134-6; 
see also English translation in Stal in English n 2 Feb 1960 p 
111-13. Development of output of rolled products in Chinese 
People’s Republic; data for period 1952-1958 indicate con- 
siderable increase of production; range of rolled products 
extended. 


Computer Applications. See Rolling Mills—Control. 


Control. See also Iron and Steel Plants—Automation; Rolling 
Mill Practice—Nonferrous Metals; Rolling Mills—Electric 
Drive. 


Advanced Electrical Systems for Application to Metal In- 
dustry Drives, W.H.DAUBERMAN. Westinghouse Engr yv 20 
n 3 May 1960 p 89-93. New techniques in electric drive systems 
for steel and nonferrous rolling mills; automatic programming 
and application of digital control techniques ; control of bloom- 
ing and reversing roughing mills; computers for mill drives ; 
iron ore to shipping floor programming. 


Analogue-Computer Analysis of Rolling-Mill Controls, R.B. 
LARKINSON. Control v 3 n 21, 22 Mar 1960 p 115-17, Apr p 
105-6. Disadvantages of mathematical analysis of servome- 
chanisms in two stages; computer analysis of transfer func- 
tions and of voltage control of main drive generator. 


Application de dispositifs hydrauliques au réglage des lami- 
noirs, P.A.BLAIN. Automatisme v 5 n 3 Mar 1960 p 92-8. 
Application of hydraulic devices to rolling mill control; con- 
trol system developed for three types of rolling mills with 


1268 


THE ENGINEERING INDEX—1960 


ROLLING MILLS—Control—Continued 


hydraulic braking, including reversible hot strip mills and 850 
mm blooming; favorable experience indicating possible trend 
toward acceptance of hydraulic controls for precision rolling 
mills. 


Application of Speed Regulators to Geneva Works Hot Strip 
Finishing Mills, G.S.KOSS, L.E.RINGGER. Iron & Steel Engr 
vy 37 n 1 Jan 1960 p 58-61 (discussion) 61-3. Basic problems 
encountered on Geneva mill and historical background which 
led to speed regulator application; requirements to~be met 
to insure minimizing stretching and looping strip, when select- 
ing type of speed regulator system; real importance of speed 
regulators is that they represent initial step toward mill 
which inherently corrects product dimension variations and 
delivers better product. 


Bringing Hot Strip Mills Under Automatic Control, D. 
BRISTOL, S.KRAFT. Control Eng v 7 n 9 Sept 1960 p 146-9. 
Daystrom Systems Diy solid state information system for 
controlling 12-stand (plus two scale breakers) hot strip mill 
of National Steel Corp, capable of turning out 80-in. wide 
strip; in addition to setting screwdown of rolls, roll speed, 
and position of edge guides, digital computer system will 
punch out paper tape record of each coil of steel produced; it 
will monitor key plant variables and perform other automatic 
operations. 


Digital Computer Runs Hot Plate Mill, C.BURDICK. Control 
Eng v 7n 1 Jan 1960 p 126-30. Control system of new 140-in. 
four-high slabbing mill in Lukens works, Coatesville, Pa; 
transistorized computer calculates screwdown settings from 
initial openings, limits, and draft information punched in 
by operator; whole rolling schedule is computer programmed, 
except for turn-around after intermediate limit. 


Electrical Controls in Steel Industry, J.C.CHRISTIE, J.T. 
JONES. English Elec J v 16 n 3, 4 Sept 1959 p 82-51, Dee p 
8-15. Continuous servo, closed loop self-adjusting control sys- 
tem providing main basis for improvement of performance 
of steel plants; discussion concerns various types of hot 
reversing mills, hot continuous mills, cold strip mills, tandem 
mills ete. 


Is ‘Thinking’ Computer Key to Automatic Mill Control? 
C.L.KOBRIN. Iron Age v 186 n 11 Sept 15 1960 p 166-8. 
Punched cards introduced 2 yr ago as part of development of 
automatic steel mill control systems, now being extended at 
US Steel, Gary, Ind plant by use of computers which will 
adjust and compensate draft, number of passes, speed of passes, 
to slab size, hardness, and temperature in determining require- 
ments of torque and force for rolling operations; computer 
regulation will achieve closer tolerances in plate thickness and 
greater uniformity in production of strip products. 


Moznosti mechanisace operativniho planovani zakazek ve 
valeovnach plechu pomoci soustavy dernych stitke, V.SMID. 
Hutnicke Listy v 15 n 9 Sept 1960 p 710-19. Mechanization of 
order scheduling in sheet mills by punched card system; de- 
scription of mechanical method for comparing amount of 
material allocated to production, with volume of production, 
in accordance with production plan, and plant capacity; cost 
of production forecasting for varied products and production 
facilities is considered on basis of customer demand and 
relative degrees of importance. 


O primenenii vychislitel’nykh ustroistv dlya avtomatiches- 
kogo upravleniya skorost’yu prokatki na reversivnom stane, 
L.P.SMOL’NIKOV. Elektrichestvo v 79 n 9 Sept 1959 p 9-13. 
Computer applications to automatic control of rolling speed 
in reversible mills; possibilities of using analog and digital 
computers for various calculations involved in control of 
rolling mill schedule. 


Sistema avtomaticheskogo upravleniya nazhimnym ustroist- 
vom kleti 900 rel’sobalochnogo stana, N.V.BRAZHNIKOV, 
V.M.BONDARENKO, V.P.CHISTOV. Stal v 19 n 12 Dee 1959 
p 1095-9; see also English translation in Stal in English n 
12 Dee 1959 p 900-3. Automatic screwdown gear control system 
for stands in 900 mm rail and structural steel mills; digital 
electronie computers used for first time for automation of 
screwdown gear at Nizhne-Tagil’ combine; control system is 
reliable, operates accurately and is simple to adjust. 


System Analysis and Design for Hot Strip Mill with Auto- 
matic Gage Control, H.S.MAXWELL, R.A.PHILLIPS. Iron & 
Steel Engr v 37 n 4 Apr 1960 p 111-17 (discussion) 118. Com- 
puter study and resulting design of gage control for hot strip 
mill at Columbia-Geneva’s Provo plant discussed; mathematical 
analysis; description of electric equipment added to speed 
regulated Geneva finishing mill; thickness regulators have 
performed in accordance with predictions made as result of 
analog computer studies. 


Usovershenstvovanie teplovogo profilirovaniya listoprokat- 
nykh valkoy, P.F.ZASUKHA, V.A.SHILOV. Stal v 19 n 8 Aug 
1959 p 721-3; see also English translation in Stal in English 
n 8 Aug 1959 p 606-8. Thermal shape control of sheet mill 
rolls; continuous readings of temperatures of rolling mill roll 
necks by contact thermocouple has enabled roll shape to be 
better controlled thermally and quality of thin sheet and tin- 
plate te be raised. 


ROLLING MILLS—Continued 


Verfahren zur automatischen Walzenanstellung bei Block- 
strassen, E.MARTIN. Zeit fuer Messen, Steuern, Regeln wid 
n 7 pt 1 Dee 1959 p 309-12. Procedure for automatic roll 
positioning of blooming trains; how procedure can be con- 
siderably accelerated with relatively inexpensive method of 
setting up input programs; simple device for computing 
braking distance. 


Cooling Systems. Magnetic Coolant Cleaning Upgrades Cold 


Rolled Strip. Steel v 145 n 23 Dec 7 1959 p 146, 149. Coolant 
cleaning with magnetic separators manufactured by Barnes 
Drill Co is helping Ashland works of Armco Steel Corp to 
produce smooth smudge free cold rolled steel strip; smudges 
and pitting caused by dirty coolant required frequent down- 
time for coolant changes, and reduced mill productivity; in 
addition to removal of fine ferrous particles, separation process 
also removes 88% tramp oil (hydraulic fluid from leaky cyl- 
inders, squeezed out from mill bearings and other excess 
lubricant). 


Design. Der JHinfluss der neueren technischen Entwicklung 


auf den Wiederaufbau des Walzwerks etc, H.SCHMIEDING. 
Stahl u Hisen v 80 n 3 Feb 4 1960 p 150-9. Effect of recent 
technological developments on redesigning of rolling mill of 
integrated steel plant (Huettenwerk Salzgitter), with special 
consideration of light section train; illustrated description of 
plant rebuilt twice during last 20 years, first for semicon- 
tinuous then for completely continuous operation. 


Hine neue Mehrrollen-Kaltwalzmaschine fuer duenne Baender, 
H.NIEDERSTEIN, G.HEYER. Stahl u Eisen v 80 n 14 July 7 
1960 p 926-30. New multiple-roll cold rolling mill for thin 
strip; description of mechanical and electrical design of 20-roll 
mill for high strength metals, which is further development 
of mill type designed by W.ROHN ; some data obtained in trial 
rolling 60-mm strip of 0.08% C steel from 0.110 to 0.007 mm 
diam in 4 passes, 90-mm strip of 18-8 Cr-Ni steel from 0.075 to 
0.010 mm in 3 passes, and 90-mm strip of German silver 
(12% Ni) from 0.100 to 0.010 mm in 6 passes. 


La précontrainte des cages de laminoirs, P.ORTNER. Revue 
de Métallurgie vy 57 n 4 Apr 1960 p 311-17. Prestressing of 
rolling mill housings; it is shown on base of theory and by 
sample calculations that prestressing of standards does not re- 
duce deformation; neither does shortening and slimming of 
standards, but it reduces weight; deformation-reducing fac- 
tors are short body length, thick roll necks, and roll material 
with high modulus of elasticity. 


Pre-Stressed Mill Housing, C.W.STARLING. Sheet Metal 
Industries v 87 n 394 Feb 1960 p 119-24, 136. Effect of pre- 
stressing on mill spring; mechanics of pre-stressing metal 
block by graphical methods; mathematical analysis of prob- 
lem; case of series of pre-stressed blocks; relationship be- 
tween “‘stiffness’’ of pre-stressed and non pre-stressed mill; pre- 
stressed housing. 


Some Aspects of Plate-Mill Design and Layout, A.MAR- 
SHALL. Iron & Steel Inst—J v 194 pt 2 Feb 1960 p 240-8. 
Some of most important features in designing heavy modern 
plate mill, such as slab conditioning, slab handling, details of 
mill design, and type of finishing equipment; layout problems. 


Welded Pinion Stands Offer Economies Over Conventional 
Cast Units, C.J.SCHORSCH. Iron & Steel Engr v 37 n 1 Jan 
1960 p 147-8, 150, 153. Mill sold by United Engineering & 
Foundry Co, Pittsburgh, to August Thyssen Huette in Western 
Germany should be fastest and most heavily powered cold mill 
in Europe, with total capacity of 22,500 hp in motors driving 
five stands ; savings effected by welded design of pinion stands ; 
less machining necessary with welded construction. 


Electric Drive. See also Electric Motors—Braking; Electric 


Rectifiers ; Iron and Steel Plants—Electrie Equipment; Rolling 
Mill | Practice—Nonferrous Metals; Rolling Mills—Control; 
Rolling Mills—Maintenance and Repair. 


A-C Torque Motors for Steel Finishing Lines, L.H.BERK- 
LEY. Iron & Steel Engr v 37 n 10 Oct 1960 p 109-18, Prin- 
ciples of operation of torque motor whose main advantage for 
coiling purposes is its varying speed characteristics ; low speed 
operation; types of torque motors; consideration of tension; 
control; advantages and limitations. 


Application of Individual Drive Motors to Live Mill Tables 
A.JAKIMOVICH. Iron & Steel Engr v 37 n 10 Oct 1960 p 
158-64 (discussion) 164-6. Installations of individual mill table 
rolls listed ; they permit rapid reversal, reduce mill down- 
time and eliminate lubrication systems and preventive main- 
tenance required on lineshaft drive tables; motors; mounting 
and ventilation; five basic considerations that determine 
selection of required motor torque; percentage of slab weight ; 
coefficient of friction; control equipment; motor and genera- 
tor selection, 


Application of Mereury Are Rectifier to Lar e Reversi 
Mill Drives, M.B.ANTRIM. Iron & Steel Engr 37 n 8 hoe 
1960 p 71-7 (discussion) 77-80. Economic study by Lukens 
Steel Co determined that use of mercury are rectifiers to 
power 140 in. slabbing mill would result in substantial savings 
in installation, maintenance and power costs, plus added ad- 
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vantage of lower inventory of required spares; important 
items concerning application of this type of equipment are 
considered. 


Azionamento di un laminatoio reversibile con motore a c.c. 
alimentato da raddrizzatori a vapore di mercurio, E.CHIESA. 
Elettrotecnica v 46 n 12 Dec 10 1959 p 828-45. Driving of 
reversible rolling mill by d-e motor supplied by mercury are 
rectifier ; theoretical study of reversible electric drive based 
on data of rolling mill of Society Silva at Bagnoli, Naples; 
electric performance of plant realized by exclusively Italian 
industry is related, 


Beitrag zur betrieblichen Beurteilung der Stromrichter- 
Schaltungen fuer Umkehrwalzwerke und deren Automatisie- 
rung, O.MARTIN, H.BOESEL. Stahl u Eisen v 80 n 4 Feb 18 
1960 p 207-10. Contribution to practical evaluation of rectifiers 
for reversing mill drives and their automation; automated ad- 
justment of main rolls of heavy plate rolling mill train by 
means of measured values for rolling torque and power. 


Das Bandwalzwerk der Forges de Strassbourg, K.STROBL. 
Elin-Zeit v 12 n 1 Mar 1960 p 1-3. Forges de Strasbourg strip 
mill; details on control system, strip tension regulation range, 
current supply by mercury are rectifiers, additional weaken- 
ing of reel motor field, speed regulation with respect to coil 
diameter, and emergency braking deyice. 

Developments in Electrical Equipment for Reversing Plate 
Mills, H.S.BROWN, A.P.BAINES. Iron & Steel Inst—J v 194 
pt 2. Feb 1960 p 225-40. Review of recent developments, with 
particular reference to control systems; features of interest 
in main and auxiliary drives for large plate mills; motors, 
their supply, and methods of controlling their speeds; auto- 
matic control discussed; aspects of logical development in 
control of plate mills are considered to emphasize their more 
important operational features. 

Die Dimensionierung von Ilgnerantrieben, A.SZEGHEGYI. 
Acta Technica (Budapest) v 24 n 1-2 1959 p 45-83. Dimen- 
sioning of Ilgner drives; laws governing relations between 
machines, used in Ilgner drives, and flywheel; two graphical 
methods for calculating characteristics of rolling and of 
motor power; conditions for optimum use and maximum pro- 
duction; dimensioning of converter machine system based on 
theoretical relations between roll drive motor, primary motor 
and flywheel; minimum intervals between passages and mini- 
mum rpm of converter machine attained between passes. 


Die Hauptantriebe des neuen Stabwalzwerkes in Kapfenberg, 
K.SALZMANN. Elin-Zeit v 12 n 1 Mar 1960 p 14-21. Main 
drives of new bar mill at Kapfenberg; principles of mill opera- 
tion; electric power supply and equipment; operation of 
main drives and their protection; rectifier-installation, speed- 
adjustment and grid-control; protective devices of main drives. 


Elektroprivod kak osnovnoi element v sisteme nepreryvnogo 
prokatnogo stana, N.N.DRUZHININ. Elektrichestvo v 79 n 9 
Sept 1959 p 35-40. Motor drive as main element in continuous 
rolling mill system; it is shown how analysis of such drive 
must take into account elasticity of mechanical system; in- 
fluence of inflexibility of mechanical characteristics of drive 
motors on quality of rolling process. 


54 Years of Operation of First Electric Driven Reversing 
Mill, G-H.KRAPF. E.I.PEARSON. Iron & Steel Engr v 37 n 8 
Aug 1960 p 140-5 (discussion) 145-6. History of United 
States Steel’s pioneer electrical installation, 30 in. reversing 
mill, which has operated successfully since 1907 with only 
minor modifications. 


Granite City Doubles Horsepower of Tandem Cold Mill, A.W. 
SCHLECHTE, R.G.NOLAN, R.M.PEEPLES, D.E.REA. Iron & 
Steel Engr v 36 n 12 Dec 1959 p 117-25 (discussion) 125-6. 
Advantages of techniques used to accomplish repowering of 
mill are oxygen powder lancing of concrete foundations, use 
of prefabricated beam construction, use of false ceiling and 
installation of new bus prior to shutdown, use of drill jigs, 
and use of computer for study. 


Mercury Are Converters for Rolling Mill Duties, K.D.PHIL- 
LIPS. English Elec J v 16 n 4 Dec 1959 p 27-40. Examination 
of characteristics of such converters, and discussion of exist- 
ing installations to provide basis for full utilization of their 
advantages; grid-controlled rectification, inversion, phase mul- 
tiplication, overload ratings, temperature, and control facilities 
of mercury are converters; their protection and applications 
in hot strip mills, billet mills, rod mills, reversing mills and 
cold mills. 

Modern Electric Systems in Steel Industry—New Concepts 
in Design and Maintenance, E.H.BROWNING. Blast Furnace 
& Steel Plant v 47 n 12 Dec 1959 p 127-182. Advances recently 
made in electrical systems of steel rolling mills and processing 
lines; examples of systems and general forms of components 
employed are included to show changes that are occurring 
daily in application and operation of electrical systems. 


New Drive and Control System Powers Steel Rolling Mill. 
Iron Age v 186 n 3 July 21 1960 p 142-3. General Electric 
Co and US Steel Corp have integrated mechanical and elec- 
trical equipment into unified and highly automatic 5 stand 
mill, operating up to 1500 fpm with resulting uniformity 


ROLLING MILLS—Continued 


of product and low scrap loss; at full speed mill can produce 
Ae a SEuGsOE RE piece in 19 sec; operation and performance 
escribed. 


New Electrical Circuit for Reversing Dynamic Braking Con- 
trol of Mill Type d-e Series Motors, K.S.KUKA. Iron & Steel 
Engr v 387 n 7 July 1960 p 118-21 (discussion) 121-4. Scheme 
described uses electrical circuit which is as simple as stand- 
ard reversing plugging control with armature-shunt connec- 
tion and with same master switch operations; convenient use 
of control circuit for crane long travel and cross-travel mo- 
tions; dynamic braking circuit without rectifiers; adjustment 
of ris ee safety interlocking protection; duplex motor 
control. 


Performance Characteristics of Rectifier Powered Plate 
Mill, C.E.RETTIG, J.E.PEEBLES. Iron & Steel Engr v 37 n 8 
Aug 1960 p 81-90. Mercury arc rectifier applied as power sup- 
ply for new 140-in. combination reversing plate and slabbing 
mill of Lukens Steel Co at Coatesville, Pa; completely new 
control designed to match rectifier characteristics; rectifier 
inverter operation; methods of reversal; back-to-back rectifier 
characteristics; rectifier faults and type of protection re- 
quired; improving rectifier power factor; performance; 
loads for reversing rectifier; explanation of rectifier inverter 
operation. 

Regulace pohonu hotoyniho poradi kontinualni valcovaci 
trati pro pasky, J-HOLAN. Elektrotechnicky Obzor v 49 n 3 
Mar 1960 p 129-35. Control of drive of finishing roll set of 
continuous hot strip mill; principal circuits and block diagram 
of closed loop drive control; mathematical model for deter- 
mination of transient phenomena by means of analog com- 
puter; some results of measurements; oscillograms of normal 
operation of strip rolling. (English summary). 

Sistema upravleniya elektroprivodom kleti nepreryvnogo 
vysokoskorostnogo stana kholodnoi prokatki, B.N.DRALYUK. 
Elektrichestvo v 80 n 12 Dec 1959 p 35-9. Control system for 
drive of continuous high speed cold rolling mill; static and 
dynamic conditions of generator voltage control system; ad- 
vantages of control systems with magnetic amplifiers and ther- 
mionic exciter. 

Sistemy optimal’nogo upravleniya  priyodom letuchikh 
nozhnits prokatnogo stana, S.M.DOMANITSKII. Elektrichestvo 
v 80 n 1 Jan 1960 p 27-33. Optimum control systems for drives 
of flying shears in rolling mill; nonlinear automatic control 
system ensures maximum quick-action with definite limits 
superposed on coordinates of object to be controlled; applica- 
tion of theory to d-c motor in drive for shears; experimental 
investigation on electronic model. 

Verhalten grosser elektrischer Antriebsmaschinen bei Um- 
kehr der Drehrichtung, W.NUERNBERG. Stahl u Hisen v 80 n 
8 Apr 14 1960 p 514-20. Behavior of large rolling mill electric 
drives during reversal of direction of rotation; importance of 
magnitude of rotating masses of motor and driven machine; 
description of different switching possibilities for permanent 
or short time interrupted connection ; storing of energy, includ- 
ing effect of time. 

Electric Equipment. See Iron and Steel Plants—Electric Equip- 
ment; Rolling Mills—Electric Drive. 

Equipment. See Rolling Mills—Maintenance and Repair; Shear- 
ing Machines; Welding, Electric Arc—Electro-Slag. 

Failures. Investigation of Failures in Blooming Mills, F.E. 
STACEY. Iron & Steel Inst—J v 196 pt 2 Oct 1960 p 195-207; 
see also abstract in Iron & Coal Trades Rev v 181 n 4816 Nov 
4 1960 p 1021-4. Breakages of spindles, drive couplings, and 
main drive pinion described and respective metallurgical find- 
ings indicated; tests on operational mill loading conditions ; 
details of equipment used, and results obtained; recommenda- 
tions for standardization of equipment within industry and for 
periodic inspection of such equipment. 

Foundations. Hallen- und Maschinengruendungen einer halb- 
kontinuierlich arbeitenden Breitbandstrasse im Bergsenkungs- 
gebiet, H. von der WARTH, C.SCHERER. Stahl u_Hisen v 
80 n 15 July 21 1960 p 990-1000. Foundations for buildings 
and machinery of semicontinuous wide strip mill (of Hoesch 
AG, Westfalenhuette), in area of coal mining where rock 
subsidence is to be expected; detailed, illustrated description 
of safety measures taken in design of foundations and in 
control of groundwater level; costs. 


Furnaces. See Furnaces, Heating. 


Gage Control. See Rolling Mill Practice—Measurements ; Rolling 
Mills—Control. 

Gears. Application and Selection of Gear Type Spindles, F.H. 
PADDON. Iron & Steel Engr v 37 n 9 Sept 1960 p 91-100. 
Gear type spindle applications since 1950 on hot mills, cold 
mills, tube mills and related equipment, with resulting 
benefit of reduced maintenance costs, and improved product 
finish and tolerance; gear teeth are discussed and various 
tooth flank shapes compared. 

Great Britain. Brinsworth Steel Strip Mill, D.H.LEE, G.O.KEE, 
N.LANCASTER. Structural Engr v 38 n 2 Feb 1960 p 47-59. 
Construction of plant for yearly production of 1.1 million ingot 
ton of steel; foundations, buildings, steel superstructure, new 
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ROLLING MILLS—Great Britain—Continued 
access road, bridge, and railroad; two furnaces of Rust-Two- 
Zone fired continuous type are used to heat slabs 28 ft long 
by 3 in. thick and 19 in. wide; output for each furnace is 
60 tons/hr; combustion air is wholly preheated in Shack flue 
tube recuperators; crane and mechanism for handling slabs ; 
edging stands ; instrumentation. 

Guides. Rolikovaya vvodnaya armatura dlya prokatki krugloi 
stali, N.F.GRITSUK, V.P.POLUSHKIN, Stal v 20 n 4 Apr 
1960 p 338-42; see also English translation in Stal in English n 
4 Apr 1960 p 268-72. Roller entry guides for rolling rounds ; 
their use makes it possible to reduce number of bar jammings 
in guide, to improve surface quality of rolled stock, | and to 
reduce or eliminate completely manual operations, with con- 
siderable increase in mill output. 

Lubrication. See Lubrication—Rolling Mills. 

Maintenance and Repair. See also Rolls—Repair. 


Electrical Maintenance Program at Geneva Plant, H.A. 
HUISH. Iron & Steel Engr v 37 n 9 Sept 1960 p 129-33 (dis- 
cussion) 133-4. Description of one phase of complex planning 
and operations which are necessary to be self-sufficient in 
maintenance of steel mill equipment; it concerns planned 
reconditioning and spares program for major electrical drive 
equipment in slabbing and plate and hot strip mills. 

Soviet Union. See also Iron and Steel Industry—Soviet Union. 


Razvitie obzhimnykh i zagotovochnykh stanoy, M.L.ZA- 
ROSHCHINSKII. Stal v 20 n 6 June 1960 p 523-30; see also 
English translation in Stal in English n 6 June 1960 p 415-21. 
Development of blooming and billet mills in last 10 yr; future 
trends: influence of maintenance conditions at heavy iron and 
steelworks on this development is stressed. 20 refs. 


Tendentsiya razvitiya nepreryvnykh zagotovochnykh stanov, 
E.A.ZHUKEVICH-STOSHA, O.P.SOLOV’EV. Stal v 20 n 6 
June 1960 p 530-4; see also English translation in Stal in 
English n 6 June 1960 p 421-5. Trends in development of con- 
tinuous billet mills; in view of present development of ma- 
chinery construction, use should be made of high-output 
continuous billet mills with alternate horizontal and vertical 
stands; only in case of limited output and restricted rolling 
program is it advantageous to construct mills with horizontal 
stands only and twist roller guides. 


Speed Control. See Rolling Mills—Control. 


Venezuela. Section Mills in Venezuela, G.ROLLE. Iron & Steel 
v 338 n 11 Oct 1960 p 506-11. Design and arrangement of new 
Orinoco steelworks’ 32 in. reversing heavy product mill, 20 
in. three-high medium section mill and merchant and wire 
rod mill supplied by Schloemann AG, Duesseldorf, and 44 in. 
reversing blooming mill obtained from United States; four 
mills will have initial annual production of some 500,000 tons 
of billets, sections, rails and reinforcing bars. 


Vibrations. Biege- und Torsionsschwingungen einer neuartigen 
Schweisskonstruktion eines Senkrecht-Walzgeruestes fuer 
Feineisen-Waltzstrassen, H.GOECKE. Magdeburg Hochschule 
fuer Schwermaschinenbau—Wissenschaftliche Zeit v 4 n 1 1960 
p 1-30. Flexural and torsional vibrations of novel welded con- 
struction of vertical roll stand for thin sheet rolling mill; tests 
made by Kolousek’s method of deformation; frequencies are 
computed for two oscillating planes, after idealizations for 
whole frame are made for certain bearing applications. 


Torzni kmitani vy nahonu poutnickych stolic, A.CERMAK. 
Hutnicke Listy v 14 n 10 Oct 1959 p 864-71. Torsional vibra- 
tions of Pilger type rolling mill drive; driving member trou- 
bles, source of many difficulties experienced with Pilger type 
mills, result from torsional vibrations, in turn derived from 
nonuniform loading which occurs during single revolution; 
variable load during single revolution analyzed in four sec- 
tions; from actual practice, influence of damping, strength 
of feeder, elasticity of intermediate spindles on kind of 
vibrations produced, are considered. 


Waste Disposal. See Industrial Wastes—Ivon and Steel Plants; 
Industrial Wastes—Tube Mills. 


Waste pierce Reclamation. See Iron and Steel Plants—Water 
Supply. 


ROLLS 
See also Rolling Mill Practice; Rolling Mills. 


Ceramic Coated Furnace Rolls Insure Better Silicon Strip. 
Steel v 145 n 13 Sept 28 1959 p 134-7. New refractory coating 
for rolls of horizontal normalizing furnace, inhibits buildup 
of Si and Cr deposits which produce dents and dimples in Si 
strip; process expected to reduce spoilage and roll main- 
tenance; coating applied to rolls with pressure powder feeders 
and oxyhydrogen torches. 


Povyshenie iznosostoikosti valkoy nepreryynykh tonkolis- 
tovykh stanoy, A.E.KRIVOSHEEV, L.S.RUDNITSKII, Yu.N. 
TARAN, J.E.LEV. Stal v 19 n 7 July 1959 p 629-36; see also 
English translation in Stal in English n 7 July 1959 p 530-5. 
Increased life for continuous thin sheet mill rolls; establish- 
ment of optimum chemical eomposition parameters and struc- 
ture of high alloy two-layered rolls for planishing and pre- 
planishing stands on continuous thin sheet mills considerably 
increased their endurance. 


ROLLS—Continued 

Recent Rolls, HJKKAWAHARA, M.KONDO, M.HACHISU, mS 
UWANO. Hitachi Rev v 8 n 4 Nov 1959 p 23-34... Survey on 
trend of metallic rolls; manufacture and application of cast 
iron, cast steel and forged rolls; properties of recently devel- 
oped new types of rolls. 

Cast Iron. Anwendungsmoeglichkeiten des Ultraschallverfahrens 
bei Schalenhartguss, R.ZIEGLER, R.GERSTNER. Giesserei v 
47 n 5 Mar 10 1960 p 112-17. Possible applications of ultrasonic 
tests to chill castings; determination of depth of chill in cast 
iron rolls; determining modulus of elasticity by means of 
ultrasonics ; determination of proportion of spheroidal graphite 
in ductile iron rolls, and casting defects in chilled cast iron 
rolls. 

Application of Supersonic Testing Technique to Determine 
Relative Amounts of Graphite and Carbide in Iron Rolls, P. 
BAKER. BCIRA J v 8n 4 July 1960 p 506-13. Supersonic test 
used for rapid determination of degree of white iron formation 
in barrels of indefinite chill and clear chill rolls; metallurgi- 
cal characteristics of chill rolls; quantitative results pre- 
sented which include relationship between surface hardness 
and white iron formation in rolls, expressed as velocity factor ; 
white iron formation expressed in this manner is also related 
to chill test samples cast with rolls. 


Auswertung von Erhebungen ueber Walzenhaltbarkeit in 
Edelstahl-Walzwerken, E.WILHELM. Stahl u Hisen v 80 n 18 
Sept 1 1960 p 1207-10 (discussion) 1210-11. Evaluation of 
questionnaire on service life of (about 300) rolls in high qual- 
ity steel rolling mills; difficulties in evaluating answers by 
six blooming, billet, and sheet bar mills lead to development 
of simple formula defining “roll quality’’; verification of ap- 
plicability by results obtained in practice with spheroidal 
graphite cast iron rolls; conclusions for future performance 
evaluations. 

Measurement vs. Calculation of Solidification of Metal in 
Iron Molds, J.D.KELLER, N.R.ARANT. Modern Castings v 37 
n 2 Feb 1960 p 71-80. Experimental work on pouring of cast 
iron production rolls of three different diameters to obtain 
temperature measurements at various depths during solidifica- 
tion, as well as in iron chiller molds; several methods of cal- 
culation tried and new method developed; practical result was 
emergence of simple means for telling exactly when second 
part of pour in double poured rolls should be started in 
order to produce alloyed shell of depth or thickness desired. 


Mirne tvrzene valce z tvarne litiny, R.KAMENSKY. Hutnicke 
Listy v 14 n 9 Sept 1959 p 762-8. Mildly spheroidal cast iron 
rolls; new method of production of spheroidal graphite cast 
iron rolls up to 5 tons; mildly hardened rolls chosen as most 
suitable; method of partial inoculation developed, and inocula- 
tion equipment designed; new rolls provide 163% longer service 
life than present semi-hard rolls, and four times longer than 
unalloyed forged steel rolls. 


Coatings. See Rubber, Synthetic—Silicone. 
Grinding. See Rolls—Manufacture; Rolls—Repair. 


Manufacture. Finish Those Rolls in Less Time! R.A.LEGGETT. 
Am Mach/Metalworking Mfg v 104 n 21 Oct 17 1960 p 108-5. 
Roll grinding with belt setup takes about one-third less time 
than wheel grinding, costs less and achieves wide variety of 
finishes on many types of rolls; details of techniques em- 
ployed; selection of abrasive grain, bond and belt backing 
material; characteristics of contact wheel. 

Pressure Measurement. See Rolling Mill Pyractice—Measure- 
ments. 


Repair. Betriebserfahrungen ueber das Aufschweissen von Stahl- 
walzen fuer Block-Brammen-Strassen im Unterpulver-Schweiss- 
verfahren, H.STOLL. Stahl u Eisen v 80 n 8 Apr 14 1960 
p 483-90 (discussion) 490-1. Practical experience concerning 
building-up by submerged are welding of (worn-out) steel 
rolls for blooming and slabbing trains; choice of welding 
rods; preparation and post-heat treatment of rolls; welding 
technique and equipment; costs; it is shown that reclamation 
process improves wear resistance of roll over that of new 
roll and that practice is economically justified. 


Highty Percent Less Time by Form Grind of Large Rolls. 
Grinding & Finishing v 6 n 7 July 1960 p 386-8. Application 
of crush form grinding for grinding of annular grooved rolls 
for rod and bar mills is important step in roll maintenance; 
advantages over old method of turning are large time saving 
and possibility of using harder rolls; form grinding operation 
and grinding wheels described. 


Remedy Roll Grinding Woes, H.E.BALSIGER. Iron Age 
v 184 n 18 Oct 29 1959 p 182-4. Review of grinding wheel 
speeds, work speeds, traverse speeds, lubrication, ete which 
influence refinishing of rolls damaged in service; chart of 
causes and corrective measures for grinding problems such 
as chatter marks, spirals, checking, burning, and work 
scratches ; photographs of grinding procedures and surface 
finishes. 

Steel. See also Rolls—Repair. 


EKinhaertung von Kaltwalzen beim Flammhaerten, A.ROSE 
L.RADEMACHER. Stahl u Bisen vy 80 n 17 Aug 18 1960 


p 1148-60, Surface hardening of cold rolls by flame hardening ; 
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investigations of hardenability of two 0.85% C steels with 
2% Cry, 0.2% V and 1% Mn, 0.3% Cr, 0.1% V, respectively, 
and of cooling processes characteristic of flame hardening are 
used to develop industrial surface hardening process. 


Povyshenie stoikosti stal’nykh valkov putem naplavki, L.F 
MOLOTKOV, A.L.KRYZHANOVSKI, E.M.BORTUNOV., G.N. 
BURKHAN, G.P.KLIMENKO, L.M.KUZNETSOVA. Stal v 19 
n 8 Aug 1959 p 716-20; see also English translation in Stal 
in English n 8 Aug 1959 p 603-6. Inereasing steel roll wear 
resistance by hard facing; use of 60KhG steel or stainless steel 
electrode wire for hard facing steel rolls of section mill 
roughing stands has increased roll life. 

Prispevek k vysvetleni vzniku neurcite tvrzene vrstv valcu, 
R.KAMENSKY, J.TEINDL. Hutnicke istyauv 245 ni M1 Nov 
1959 p 971-7. Interpretation of unidentified hardened layer 
formed on rolls; layer is characterized by simultaneous 
existence of graphite and carbides without mottled transition 
zone containing gray points; explanation of phenomenon is 
that initial coalescence of carbide forming elements into 
carbides during solidification results in gray appearance of 
residual eutectic composition; only Cr, B, and Mg contribute 
to formation of hardened layer. 

Technologie der Herstellung von hochgekohlten lezierten 
Stahlwalzen, H.UHLITZSCH, G.RADOMSKI. Neue Huette v 5 
n 8 Aug 1960 p 447-51. Technology of production of high 
carbon alloy steel rolls; discussion of casting practice (in 
sand or cast steel molding or chill casting); formulas and 
graphs for use in designing mold, determining casting tem- 
perature and time, and removing roll from mold; stress 
relieving heat treatment; example of casting 14-ton roll of 
1.85% C, 1% Cr, 0.25% Mo steel. 

Testing. See Metals Testing—Nondestructive. 
Wear. See Rolls—Repair; Rolls—Steel. 


ROOF BOLTING. See Coal Mines and Mining—Roof Supports; 
Tunnels—Construction. 


ROOF TRUSSES. See Roofs. 


ROOFING MATERIALS. See Bituminous Materials; Building 
Materials ; Roofs. 
ROOFS 

See also Auditoriums; Domes and Shells; Farm Buildings ; 
Observatories; Structural Design. 

Complex Concrete Ring Supports Cable Roof. Construction 
Methods & Equipment v 42 n 5 May 1960 p 96-100; see also 
Eng News-Rec v 164 n 17 Apr 28 1960 p 36-8. 240-ft diam 
circular auditorium in Utica, NY, will provide unobstructed 
view for 6500 spectators; clear span roof is suspended, pre- 
stressed, dual-cable circular system supported on elevated 
complex concrete compression ring around outside of building, 
resting on columns. 

Lamella Roof, D.SMOLLETT. Engineer v 209 n 5427 Jan 
29 1960 p 173-7. Roof is barrel vault, section being circular, 
elliptical, two centered or other arch; structure is supported 
at arch springings and ends closed by hipping or by rigid 
diaphragm; classical approximate method of analysis and 
rigorous method undertaken by author, are explained, and 
results compared; figures are typical for timber, although 
such roofs are also constructed of concrete and pressed steel; 
experimental determination of influence of gable ends was 
also made. 

Shedfaltwerk in Spannbeton der Siemens AG. in Weiningen 
ZH, P.SOUTTER, W.SCHALCHER. Schweiz Bauzeitung v 77 
n 40 Oct 1 1959 p 655-60. Sawtooth roof of prestressed concrete 
of Siemens Corp, Weiningen, Switzerland; 30, and partly 36, 
m long straight roof panels are 2.26 m wide, are inclined 
45°, and are made of mesh structure with longitudinal pre- 
stressing cables; roof structure covers 30x36x100 m area 
without inner supports and is supported only on 18x20 cm 
prestressed side posts. 

Aluminum. See Aluminum and Alloys—Structural. 
Concrete. See also Concrete—Disintegration ; Concrete—Light 
Weight; Roofs—Concrete Shell. 

Analysis of Prestressed Trusses with Rigid Joints, G.S. 
RAMASWAMY, N.V.RAMAN, R.N.BHARGAVA. Civ Eng 
(Lond) v 55 n 648 July 1960 p 915-17. Model analysis and 
tests’ showed that use of precast prestressed trusses instead 
of steel trusses for roofs of industrial structure can mean 
saving of about 70% for 40 ft span; Begg’s apparatus was 
used to establish influence lines for stresses in members due 
to unit horizontal and vertical loads at nodes and prestressing 
force in tie; method can be used safely for design. 

Das Haengedach der grossen Trainings- und Ausstellungshalle 
der Westfalenhalle AG. in Dortmund, F.VAESSEN. Beton- u 
Stahlbetonbau v 54 n 10 Oct 1959 p 233-40. Suspension roof 
of large training and exhibition hall of “Westfalenhalle” Ine 
in Dortmund; span of prestressed concrete roof is 80 m with 
5 m sag in center, carried by 14.5 m high columns which are 
supported on trapezoid shaped anchoring structure; model of 
structure was previously tested in wind tunnel. 


Folded Plate Construction: Investigation of Collapse Con- 
ditions, A.R.DYKES. Structural Engr v 38 n 2 Feb 1960 p 60-7. 


ROOFS—Continued 


Investigation of possibility of design on ultimate load basis 
and on collapse conditions of small roof structures in rein- 
forced concrete; measured ultimate loads and collapse forms 
show good agreement with those obtained by theoretical analysis 
using fracture line theory extended to include effect of primary 
membrane forces. 


Long Span Prestressed Concrete Folded Plate Roofs, J.C. 
BROUGH, Jr, B.H.STEPHENS, Jr. ASCE—Proc v 86 (J 
Structural Div) n ST10 Oct 1960 paper 2630 p 87-108. Eco- 
nomics of design are discussed, including actual construction 
costs of four roof structures; simplified design procedure is 
outlined; field experience with construction methods; recom- 
mendations for field inspections. 


Prestressed Tapered Joists for Roofs, M.S.KETCHUM. Pre- 
stressed Concrete Inst—J v 5 n 1 Mar 1960 p 25-8. Economy 
of material in concrete roof construction indicates that joists 
be sloped to maximum depth at peak with minimum depth 
at supports; using this criterion, series of single tee joists 
were developed for use with modular forms; area at support 
is increased by increasing width of flange to full width of 
joist; problems of design. 

Concrete Shell. See also Domes and Shells—Concrete; Exhibition 
Buildings. 


Building for Economy with Hyperbolic Paraboloids, G. 
MADSEN, D.BIGGS. Am Concrete Inst—J v 32 n 4 Oct 1960 
p 373-838. Construction of hyperbolic paraboloid umbrella roof 
for shopping center in Minneapolis, Minn; building is 511x196 
ft and roof covers area of 100,000 sq ft; considerable savings 
were achieved by multiple use of moving forms; description 
of lifting and moving device used. 


Comprobacion experimental de cubiertas laminares, por 
medio de modelos reducidos, C.BENITO. Madrid. Laboratorio 
Central de Ensayo de Materiales de Construecion—Publ n 97 
1959 38 p. Experimental testing of shell roofs by means of 
scale models ; conclusions on dimensional analysis and selection 
of size and materials that should be used for construction of 
models ; models are classified into elastic and breaking types ; 
method of calculating bending and torsion moments, and 
normal and tangential forces which act on shell roof; testing 
of models made of prestressed mortar. 


Entwicklung und Anwendung vorgefertigter Mitteltraeger- 
schalen im Bauwesen, G.BIENERT. Dresden. Hochschule fuer 
Verkehrswesen— Wissenschaftliche Zeit v 6 n 1 1958-59 p 99-106. 
Use of prefabricated central beam shells in construction 
engineering; ‘““Leuna” and “Efid’” systems discussed; reference 
to methods of calculation, and experiments with central beam 
shells curved as trough; construction of solid roofs suitable 
for assembly as self-supporting roofing in house construction 
is described, and experience with test roof constructed in 
Dresden is analyzed. 


Formwork for Curved Roof is Massive But Movable. Con- 
struction Methods & Equipment v 42 n 2 Feb 1960 p 100-3, 
106-8, 112. Six pairs of 150 by 140-ft intersecting barrel 
arches form roof of post office building, in Providence, RI; 
roof encloses 126,000 sq ft and has only two interior columns ; 
formwork for roof was shop fabricated to precise dimensions 
and assembled at site; each of 16-ton form sections is moved 
in one piece from pour to pour. 


Hyperbolic Paraboloid Roof for Grandstand, R.M.GENSERT. 
Civ Eng (NY) v 30 n 5 May 1960 p 49-56. Harness racing 
track grandstand at Columbus, Ohio, has world’s largest 
concrete roof of inverted umbrella type; use of mock-ups and 
scale models for reinforcement; special pipe scaffolding used 
to provide support up to 65 ft high for casting hyperbolic 
paraboloids. 


On Design of Prestressed Suspension Roofs, W.ZERNA. 
Arch Science Rev v 2 n 2 July 1959 p 97-100. Statice action of 
suspension roof is favorable, its realization requires existence 
of building materials with good tensile properties ; suspension 
roofs which are constructed as monolithic shells are preferable 
to wire ropes and nets; prestressed concrete is ideal solution ; 
geometry of suspension shells is explained and examples are 
discussed. 


Prestressed Concrete Shell for Grandstand Roofs, H.M. 
LAYNE, T.Y.LIN. Am Concrete Inst—J v 31 n 5 Nov 1959 
p 409-22. Design, construction, performance, and economy 
of cantilevered prestressed thin shells which form roof over 
three main grandstands of Venezuela’s new National Race 
Track in Caracas; shells are 100 ft above ground floor and 
extend 90 ft from their supporting columns; prestressing 
practically eliminated cracks and deflections and reduced shell 
thickness to 3 in.; method and manner of prestressing ; com- 
parative designs and cost estimate. 


Reinforced Concrete Folded Plate Construction, C.S.WHIT- 
NEY, B.G.ANDERSON, H.BIRNBAUM. ASCE—Proc v 85 
(J Structural Div) n ST8 Oct 1959 Paper n 2219 p 15-43. 
Design methods and experience with construction of reinforced 
concrete folded plate thin shells for roofs and floors of hangars, 
auditoriums, warehouses and other buildings; quantities of 
materials and costs are compared with other types of struc- 


tures. 
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Sborno-monolitnye obolochki dvoyakoi krivizny dlya pokrytii 
zdanii s ukrupnennoi setkoi kolonn, M.I.RUBINCHIK, M.S. 
TSELLIKHIN, A.M.ROGOZINSKII. Beton i Zhelezobeton n 
11 Noy 1959 p 486-8. Solid units of doubly curved shells; design 
and study of hyperbolic paraboloid shape shells to be built 
over wire network supported by columns. 


Some Recent Developments in Design of Reinforced Con- 
crete Shell Roofs, J.D.BENNETT. Reinforced Concrete Rev 
vy 5n1 Mar 1959 p 23-53 (discussion) 53-62. Method of design 
is presented which reduces mathematical computations involved 
in analysis of shell to few slide rule movements and use of 
graphs; no knowledge of higher mathematics is necessary to 
understand and use this method; all symmetrical arrangements 
of barrels can be solved except case of barrel with unsupported 
edge beam. 


Tonkostennye obolochki bol’shikh proletov, S.P.CHABURIN, 
N.D.LOBANOV. Beton i Zhelezobeton n 11 Nov 1959 p 483-5. 
Thin-walled shells for large spans; prefabricated doubly curved 
concrete shells ; design and assembly ; design of Lenin Stadium 
at Leningrad. 


Tonkostennye zhelezobetonnye obolochki proletom 75 m Kras- 
noyarskogo zavoda iskustvennogo volokna, B.V.GORENSHTEIN, 
V.P.ABOVSKII. Beton i Zhelezobeton n 11 Nov 1959 p 489-91. 
Thin-walled reinforced concrete shells of 75 m span for roofing 
Krasnoyarsk artificial fiber plant; design and details of 
assembly of units of heavily-corrugated reinforced concrete. 


Copper. Copper Roofing—Practical Handbook. Copper Develop- 
ment Assn—Publ n 57, London, 1959 194 p. Handbook brings 
together all available and up-to-date information on use of 
copper for roofing, flashings and weatherings; included are 
prefabricated copper roofings being used in Great Britain and 
abroad. 


Coverings. See also Asphalt. 


Revolution on Roof, Factory v 118 n 8 Aug 1960 p 95. 
Roofing method developed by Flintkote Co, New York uses 
three nozzle roofing gun; center nozzle sprays chopped glass- 
fiber roving with outside nozzles spraying special asphaltic 
roofing compound which is pumped to gun through hoses from 
ground; no conventional roll fabric is needed; three sprays 
produce strong, monolithic covering; cost is about 24% less 
than conventional roof; method can be used in plant con- 
struction and maintenance, 


Insulation. See Heat Insulating Materials. 
Models. See Roofs—Concrete Shell; Roofs—Stresses. 
Plastics. See Building Materials—Plastics. 
Prefabricated. See Roofs—Concrete Shell. 


Steel. Developing Space-Truss Design, W.E.DUNLAP. Eng 
News-Ree v 164 n 20 May 19 1960 p 56, 58. Space truss roof 
for Upjohn office building, near Kalamazoo, Mich, was de- 
signed to act as plate; roof framing spans 48 ft square bays; 
1200 tons of structural steel members were fabricated and 
erected in assembly line mass production ; design considerations. 


Stresses. See also Roofs—Concrete. 


Das zugbandlose Tonnendach, R.GRIMME, Beton- u Stahl- 
betonbau v 54 n 6 June 1959 p 140-7. Barrel roof without tie 
rod; paper discusses design requirements for cylinder roof 
on four side support; calculated factors are magnitude of 
section of shell, size of lateral girders, and bearing conditions 
of girders; role of side wall wind stresses on behavior of 
shell; role of torsional and longitudinal moments; comparison 
between self-supporting and fully supported shells. 


Model Experiments on Diagonally Interconnected Flat Roofs 
and Domes, P.SMITH. Arch Science Rev v 2 n 1 Mar 1959 
p 38-8. Testing of three structural models of diagonally inter- 
connected system for purpose of comparison; values of 
modulus of elasticity in tension at various times after loading 
are given; strains were measured by means of Huggenberger 
tensometer ; bending moment diagrams drawn for each member 
of frame are given; in addition research was extended to 
framed dome. 


Wind Forces on Multispan Roofs, J.D.LHADDON. Engineer 
v 210 n 5462 Sept 30 1960 p 536-8. Tests on models show 
assumption to be false, that intermediate slopes are shielded 
and only pressures on end slopes need be considered; in 
general, significant suctions occur on intermediate slopes; 
they may be particularly severe with wind blowing diagonally 
across building; pressures and suctions are examined for 
80, 45 and 15° slope roofs and for saw tooth roofs. 


Welded Steel. See Welded Steel Structures. 
Wind Stresses. See Roofs—Stresses, 
Wooden. See also Wooden Construction. 


Structural Forms of Timber Roofs, L.G.BOOTH. Engineering 
v 189 n 4901 Mar 25 1960 p 414-15. Factors in selection of 
hard or soft wood and type of fastening; tables with diagrams 
and notations on construction, support, economic sizes and 
fastenings show beam, arch, portal and truss systems, and 
plates and sheNs. 


Timber Shell Roofs for Storage Buildings and Transit 
Sheds, H.TOTTENHAM. Dock & Harbour Authority y 41 


ROOFS—Continued 


n 475 May 1960 p 34-7. Various shapes for shells and their 
practical application; economic ranges and practical sizes ; 
arrangements are shown in design diagrams; some reference 
is made to constructions for use at ports. 

ROPE 

See also Wire Rope. 

Docrylene . . . New Rope. Rivers & Harbors v 45 n 9 Sept 
1960 p 25-6. K-ting Docrylene rope for marine duties is pro- 
duced by Cating Rope Works, Ine, of Maspeth, NY; individual 
jackets of Dacron are used over polypropylene cores to com- 
bine strength and flotation qualities: of polypropylene with 
appearance and handling characteristics of Dacron; it will not 
shrink, rot, mildew, freeze up, or stretch. 


Polypropylene Rope. Rivers & Harbors v 45 n 5 May 1960 
p 22-4. New type rope is marketed under label ““PNX’’, and 
was developed by American Mfg Co especially for tugboat 
use; fibers are treated with Resistex, lubricant that is highly 
resistant to heat, water and abrasion; rope is waterproof, 
will not rot or mildew, is inert to most acids, alkalies, or- 
ganic solvents and petroleum products at most temperatures 
normal to marine service; minimum breaking strength of 
81%4-in. circumference rope is 103,000 Ib. 

Proper Handling of Nylon Rope. Rivers & Harbors v 45 n 
10 Oct 1959 p 26-7. US Navy, Bur Ships rules for handling 
and maintenance of nylon rope; 28 recommendations are in 
categories of maintenance, general use, alongside towing, and 
precautions. 


ROPE DRIVE. See Coal Mines and Mining—Conveying. 
ROPEWAYS. See Cableways. 
ROSEIRES DAM. See Dams, Buttress—Sudan. 


ROTARY ENGINES. See Internal Combustion Engines— 
Rotary. 


ROTARY EQUIPMENT. See Cement Kilns—Rotary ; Compres- 
sors; Disks—Rotating; Fans; Internal Combustion Engines— 
Rotary; Kilns—Rotary; Pumps, Rotary; Rock Drilling; 
Rotors; Shafts and Shafting. 


ROTARY MUD DRILLING. See Oil Well Drilling—Rotary 
Mud. 


ROTARY WING AIRCRAFT. See Helicopters. 
ROTATING DISKS. See Disks—Rotating. 
ROTORS 


See also Compressors; Disks—Rotating; Fans; Forgings— 
Steel; Helicopters. 


Balancing. Unwuchten in wellenelastischen Rotoren und ihr 
Ausgleich als wucht- und messtechnisches Problem I, H. 
BECKER. Archiv fuer Technisches Messen n 289, 291 Feb 
1960 p 27-30, Apr p 738-6. Unbalance of elastic shaft rotors; 
inertia and measurement problems of balancing; analysis of 
behavior of shaft at rest and of rotating shaft with arbi- 
trarily distributed unbalance, in order to clarify balancing 
problems of rotors, regarded to be insufficiently solved in 
literature. 17 refs. 


Manufacture. See Furnaces, Heat Treating—Gas. 


Vibrations. Winfluss der elastischen Fundamentlagerung auf die 
Rotorstabilitaet etc, A.TONDL. Oesterreichisches Ingenieur- 
Archiv v 14 n 2 1960 p 93-9. Effect of elastic mounting of 
foundation on rotor stability, if internal and external damping 
are considered; analysis of effect of simultaneous action of 
internal friction of material and external damping of tur- 
bine rotor, and of damping in elastically mounted foundation 
at boundary of stable motion of system; determination of 
limiting number of rotor revolutions above which vibrations 
caused by unbalanced forces become unstable. 

ROUGHNESS MEASUREMENT. See Metals Testing—Surface. 

RUBBER 


See also Bridges—Bearings; Elasticity; Floors—Rubber ; 
Gaskets ; Machinery—Antivibration Mountings; Paper Manu- 
facture—Nonfibrous Materials; Radio Resistors; Seals; also 
all subject headings beginning with Rubber. 


International Rubber Conference, Washington, DC, Nov 
8-13 1959—Proe. Am Chem Soc, Washington, DC, 1959 616 p. 
Book consists of 71 papers presented at 12 sessions of con- 
ference sponsored jointly by ACS, ASTM, and ASME; papers 
consider natural, synthetic and modified rubbers, compounding 
and processing, vulcanization, testing, polymers and polymer 
structure, and include 15 reports of work on tires. 


Longitudinal Wave Propagation in Stretched Polymers, P. 
MASON. J Applied Physics v 81 n 10 Oct 1960 p 1706-8. 
Wave equation is derived for propagation of longitudinal 
waves along stretched filament of highly elastic material; 
result is illustrated by measurements of continuous 1 ke wave 
propagation in natural rubber at 50 C, where damping is 
small; “equilibrium” or “static”? Young’s modulus is obtained 
for extensions up to about 600% and used to predict corre- 
sponding wave velocities. 


On Mean Life of Free Radicals in Solid Natural Rubber 
A.TKAC, V.KELLO. Faraday Soc—Trans v 55 n 489 pt q 
July 1959 p 1211-20, Free radicals shown to be present in 
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Aging. See also 


Analysis. 
Chemistry. 


solid natural rubber heat-treated in inert atmosphere at tem- 
peratures above 110 C; mean life of free radicals generated, 
examined by means of kinetic analysis of subsequent oxidation 
reactions ; radicals of relatively long life only are formed in 
presence of natural antioxidants; it is suggested that radical- 
complexes are formed which are stable in inert atmosphere 
and fairly long-lived even in atmosphere of oxygen. 


Rubber Developments: 1957-1959, L.E.STRAKA. Mech Eng 
v 82 n 4 Apr 1960 p 71-7. Review covering outstanding de- 
velopments under following main headings: new rubbers, 
solid propellants, adhesives, ozone resistance, radiation studies, 
high temperature rubbers, latex rubber foam and tires. 242 
refs. Paper 59-A-309. 


Swelling of Rubber Networks in Binary Solvent Mixtures, 
G.M.BRISTOW. Faraday Soc—Trans v 55 n 439 pt 7 July 
1959 p 1246-63. Measurements of swelling of natural rubber 
vulcanizate and four synthetic rubber vuleanizates in ben- 
zene = cyclohexane mixtures, and of natural rubber vul- 
canizate in benzene + acetone, benzene + ethyl acetate, and 
carbon tetrachloride + ethyl acetate mixtures; selective ab- 
sorption of one solvent by vulcanizate also measured; for 
benzene + cyclohexane mixtures, selective absorption meas- 
urements are in accord with theory; for other mixtures ap- 
plicability of theory is doubtful. 


Electric Cables—Insulation; Rubber Com- 
peands and Compounding; Rubber Testing—High Tempera- 
ure. 

Measurement of Aging of Rubber Vulcanizates, J.MANDEL, 
F.L.ROTH, M.N.STEEL, R.D.STIEHLER. US Bur Standards 
—J Research—Eng & Instrumentation v 63C n 2 Oct-Dec 1959 
p 141-5. Measurements of ultimate elongation of nitrile rub- 
ber vulcanizate after various periods of storage at tempera- 
tures of 23, 34, 45, 57, 70, 85 and 100 C; study also includes 
data on elongation and laboratory test conducted by ASTM; 
data indicate that for some vulcanizates, estimate of storage 
life at room temperature can be made from measurements 
of ultimate elongation at two or more elevated temperatures. 


Method of Screening Antiozonants, F.A.V.SULLIVAN, A.R. 
DAVIS. Rubber World v 141 n 2 Nov 1959 p 240-6. Proposed 
method separates compounds into two classes, those that 
should be tested in rubber and those that should not; it is 
based upon ability of compound to suppress reaction of ozone 
with cyclohexene when mixture of two is subjected to action 
of stream of ozonized air; method is satisfactory as tool for 
selecting compounds for testing in rubber. 


Storage Stability of Tread Rubber and Tire Repair Ma- 
terials, R.D.JUVE, F.M.JOHNSON. Rubber World v 141 n 6 
Mar 1960 p 820-6. In effort to develop accelerated test for de- 
termining probable shelf life of unvulcanized materials, 
variety of commercial compounds were aged at room tempera- 
ture and at 100, 125, 150, and 200 F in air oven, and plasticity 
changes and effect on 300% modulus after curing determined ; 
results indicate that maximum aging temperature at which 
reasonable estimations of probable shelf life can be de- 
termined is around 150 F, but definitely below 200 F. 


Wing-Stay 100 as Antiozonant, J.C_.AMBELANG, B.W. 
HABECK. Rubber World v 141 n 1 Oct 1959 p 86-96, 146. 
Antiozonant, described as mixture of diaryl-p-phenylenedia- 
mines, was evaluated as protective agent for SBR polymers 
against ozone; tests in laboratory plus tire road tests indicate 
that this chemical, having low volatility and low oxidation 
rate, exhibits considerable persistence and relatively long last- 
ing protection. 

See Rubber—Chemistry. 


See also Rubber, Synthetic; Rubber Compounds and 
Compounding; Vulcanization. 

Fine Structure of Films of Rubber and Other Polymers, M. 
SEAL. Philosophical Mag v 5 n 49 Jan 1960 p 78-83. Use of 
high resolution electron microscopy to study thin films of 
natural rubber and other polymers, including dispersion of 
various materials in rubber; electron micrographs of stretched 
rubber films; information on mode of deformation. 


Melting Temperature of Natural Rubber Networks, D.E. 
ROBERTS, L.MANDELKERN. Am Chem Soc—J v 82 n 5 
Mar 5 1960 p 1091-5. Isotropic melting temperatures of natural 
rubber networks which were formed either by chemical 
reaction or by action of ionizing irradiation were determined 
by dilatometric techniques; substantial depression | of melting 
temperature with increasing amounts of crosslinking was ob- 
served for networks formed from randomly coiled chains. 


O novom tipe kristallicheskoi struktury v guttaperche, G.E. 
NOVIKOVA, O.N.TRAPEZNIKOVA. Fizika Tverdogo Tela 
vy in 12 Dec 1959 p 1789-90; see also English translation in 
Soviet Physics, Solid State v 1 n 12 June 1960 D, 1637-8. New 
type of crystal structure of gutta-percha ; experimental tech- 
niques leading to discovery of ellipse or beam formed erystal 
with specific extinction pattern; mechanism of formation of 
single crystal of rubber in solid polymer. 

Substrate for VFA Formation in Natural Rubber Latex, 
J.S.LOWE. Instn Rubber Industry—Trans v 36 n 4 Aug 1960 
p 1202-10. Experimental evidence suggests that primary Ssub- 
strate for VFA (volatile fatty acid) formation in ammoniated 


latex is glucose-amino acid complex; quebrachitol does not 
contribute to changes in non-rubber constituents of stored 


latex. 

Curing. _See Rubber, Synthetic; Rubber Compounds and Com- 
pounding; Vulecanization. 

Foam. See also Rubber Products—Standards. 


Failure of Foamed Elastic Materials, A.N.GENT, A.G. 
THOMAS. J Applied Polymer Science v 2 n 6 Nov-Dec 1959 p 
354-7. Theoretical treatment predicts tear strength of foamed 
elastic material; behavior is given in terms of strength of 
matrix, density of foam, and pore size; satisfactory agree- 
ment with theory is found; uniformity of pore size is re- 
quired for maximum strength, and large average pore size 
for high tear resistance. 


Goodyear Develops New, Low-Cost Foam Rubber Latex. 
Purchasing v 47 n 11 Nov 23 1959 p 98. Development by Good- 
year Tire & Rubber Co of Pliolite 5352 as 100% replacement 
for natural latex in making foam rubber; material has good 
aging qualities, improved germicidal and fungicidal properties, 
excellent compression, resilience, and flex-life characteristics ; 
features are lower production costs, assured supply source, 
and price stability; largest market will be in automotive, 
furniture and mattress industries. 


Grinding. See Grinding Wheels. 
Irradiation. See also Chemical Processes—Irradiation; Radia- 
tion. 


Elastomers for Use in Radiation Fields:—6, R.HARRING- 
TON. Rubber Age v 86 n 5 Feb 1960 p 819-25. Radiation 
resistance of neoprenes; data given for six commonly used 
types of neoprene polymers, and it is shown how some com- 
pounding ingredients contribute to changes; tables give 
recipes, and show effects of gamma radiation from Co-60 
source on rubber properties. Pt 5 indexed in Engineering 
Index 1959 p 1210. 


Radiation Vulcanization of Elastomers, D.J.HARMON. Rub- 
ber Age v 86 n 2 Nov 1959 p 351-61. Physical properties of 
radiation vulcanizates, including high temperature resistance, 
ozone cracking, and oxidation rate; results are compared with 
similar measurements on chemical vulcanizates; criterion for 
comparison was equivalent apparent average molecular weight 
between cross-links. 23 refs. 


X-Ray Diffraction Comparison of Radiation Damage in Rub- 
bers, W.E.SHELBERG, L.H.GEVANTMAN. Rubber Age v 87 
n 2 May 1960 p 263-71. Use of technique to correlate rubber 
radiation damage with rubber composition; thin strips of 
rubber are stretched 400%, exposed in nitrogen atmosphere to 
rays from Co-60 source, and decrease in diffraction intensities 
is periodically assessed with Geiger counting X-ray spec- 
trometer; correlations are useful as guides for development 
of radiation resistant elastomers to be used as components 
of mechanical devices installed in high nuclear radiation 
fields. Before Am Chem Soc Sept 17 1959. 


Latex. See Adhesives; Paper Manufacture—Latex Applications ; 
Rubber Chemistry ; Rubber—Foam; Rubber, Synthetic. 


Research. Laboratory for Elastomers Research. Mech World v 
139 n 3481 Aug 1959 p 348-9. New laboratory built by DuPont 
Co Ltd for development work on neoprene and other syn- 
thetic rubbers and rubber chemicals; Hypalon (chlorosulfon- 
ated polyethylene) is new product which offers complete re- 
sistance to ozone and has many commercial applications as 
coating for fabrics, gaskets, tiles, etc; Viton is new fluoro- 
elastomer for service in oils, fuels, solvents and chemicals 
above 400 F, with excellent mechanical properties. 


See Shock Waves. 

See Rubber Testing. 

See Rubber Tires—Cords. 
Vulcanization. See Vulcanization. 
RUBBER, SYNTHETIC 


See also Adhesives; Automobile Materials—Rubber; Bridges 
—Bearings; Cellulose; Gaskets; Hose—Flexible; Paper Manu- 
facture—Nonfibrous Materials; Petroleum Products—Chemi- 
eals; Plastics; Polymers; Protective Coatings—Rubber; Re- 
frigeration—Industrial Applications; Seals; Silicones; Vibra- 
tions—Damping; Vuleanization; also all subject headings be- 
ginning with Rubber. 


Butyl Process Spurs French Economic Boom, R.A.LABINE. 
Chem Eng v 66 n 24 Nov 30 1959 p 60-3. First butyl rubber 
ever produced outside North America is now being marketed 
in France by Societe du Caoutchoue Butyl (Socabu); plant 
layout consists of isobutylene extraction unit, copolymerization 
unit and finishing plant with 22,000 ton/yr output; flowsheet ; 
process described. 


Stresses. 
Testing. 
Textile Bonding. 


Compatibilité des resines phenoliques modifiees avec les 
caoutchoues naturels et les elastomeres de synthése, F. 
GAUTHIE. Chimie & Industrie v 82 n 4 Oct 1959 p 505-12. 
Compatibility of modified phenolic resins with natural rubber 
and synthetic elastomers; elastomers given, by vulcanization, 
elastic products which resist mechanical stresses; by adding 
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phenolic heat-setting resins having high curing rate, elastomer 
hardness is increased; examples of mixtures, their quality and 
mechanical properties. 


Details Released of Montecatini’s New Range of Rubber- 
like Chemicals. Chem Age v 83 n 2124 Mar 26 1960 p 533. 
Crystalline polymers obtained generally from a-olefins have 
isotactic structure; most important of isotactic polymers is 
polypropylene; textile fibers obtained by melting spinning of 
polymer; ethylene-propylene and ethylene-butylene copolymers 
have elastomeric properties very close to those of natural 
rubber. 


Elastomeric Properties of Ethylene-Propylene Copolymers, 
G.NATTA, G.CRESPI. Rubber Age v 87 n 3 June 1960 p 
459-65. Synthesis of almost completely saturated, linear poly- 
hydrocarbons, having good elastomeric properties, is possible 
by copolymerization of ethylene with aliphatic alpha-olefins ; 
minimum rebound temperature is very close to that of natural 
rubber and less than that of styrene rubber, if no sequences 
of monomeric ethylene units are present; copolymers cross 
linked with organic peroxides follow faithfully predictions of 
statistical theory of rubber elasticity. 22 refs. 


High Temperature Tensile Properties of Elastomers Con- 
taining Carboxyl Groups, R.A-HAYES. J Chem Eng Data v 
5 n 1 Jan 1960 p 63-5. Vuleanization of butadiene elastomers 
containing carboxyl groups with epoxy resins and metal 
oxides; exceptionally good tensile properties of vulcanizates 
at elevated temperatures. 


Important Quality Factors in Styrene-Butadiene Rubber 
(SBR) as Affected by Stabilizers and Flocculation Techniques, 
B.A.HUNTER, A.C.NAWAKOWSKI, R.R.BARNHART, E.M. 
CAMPBELL, E.B.HANSEN. J Chem Eng Data v 4 n 4 Oct 
1959 p 355-9 Effects of sodium chloride upon heat stability 
of SBR, and relation between polymer stability and ultimate 
quality of SBR vuleanizates; effect of carbon black on hot 
statistical theory of rubber elasticity. 22 refs. 


Interaction between Styrene-Butadiene Rubber and Carbon 
Black on Heating, J.P.BERRY, P.J.-CAYRE. J Applied Poly- 
mer Science v 3 n 8 Mar-Apr 1960 p 213-23. Experimental 
method included milling, heating, measurement of sol fraction, 
gel swelling, and gel composition; interaction between car- 
bon black filler and styrene-butadiene rubber is increased if 
material is heated after milling; extent of interaction in- 
creases with time of heating and with amount of milling 
before heating. 20 refs. 


Isocyanate Reactions and Structure of Polyurethanes, W. 
COOPER, R.W.PEARSON, S.DRAKE. Indus Chemist v 36 n 
421 Mar 1960 p 121-6. Survey of influence of reaction condi- 
tions on polymer-forming reactions, and on nature of polymer 
obtained; effects of temperature, acids and bases, and metal 
ion catalysis are considered; preparation and structure of 
polyurethanes; it is shown that to obtain best physical proper- 
ties it is necessary to obtain balance between chain extension 
and branching reactions. 


Modification des elastomeres du type butadiene-acrylonitrile 
par certaines resines thermoplastiques, plus particulierement 
vinyliques, F.CHEVASSUS. Chimie & Industrie v 82 n 5 Nov 
1959 p 690-706. Modification of butadiene-acrylonitrile elastom- 
ers by some thermoplastic resins, particularly vinyl resins; 
butadiene-acrylonitrile elastomers can be modified (with or 
without subsequent vulcanization) byproducts with which 
they are miscible: butadiene-styrene, styrene-acrylonitrile 
resins, or polyvinyl-chlorides; formulas for compounds; physi- 
cal and chemical properties of resulting products. 49 refs. 


Nature of Elastomer and Proposed Definition, J.P.Mc- 
MAHON. Plastics Technology v 6 n 6 June 1960 p 43. Elas- 
tomer is solid organic or inorganic polymer or copolymer 
having inherent and obvious extensibility and/or compressi- 
bility at room temperature on application of moderate stress, 
accompanied by immediate and approximate recovery to its 
original and undeformed dimensions when stress has been 
removed; highly cross-linked, flexible polymers or semi-hard 
rubbers are not elastomers. 


New Chlorine-Containing Elastomer, L.T.EBY, J.V.FUSCO. 
J Chem Eng Data v 4 n 4 Oct 1959 p 367-71. New elastomer, 
chlorobutyl rubber, known as MD-551, is chlorine-containing 
isobutylene copolymer; vulcanization characteristics and vul- 
canizate properties; stress and elongation for six cures, as 
well as flexometer and heat-aging properties. 


New Developments in Synthetic Rubber, W.W.CROUCH, 
C.M.TUCKER. Petroleum Engr v 31 n 12 Nov 1959 p C24, 
26, 28, 30. Trend among producers of SBR rubber is reflected 
by trend toward oil-extended rubber and oil-black master- 
batches, and more emphasis on production of lighter colored 
rubbers for nonstaining uses. 


New Process for Stereospecific Rubbers. Rubber & Plastics 
Age v 41 n 10 Oct 1960 p 1168-9. New process for con- 
tinuous production of stereospecific rubbers, such as polyiso- 
prene, polybutadiene, and ethylene-propylene copolymers, offers 
lower capital investment and operating costs; equipment in- 
cludes continuous polymerization reactor, solvent extractor, 
small dryer and finishing line; American Rubber & Chemical 
plans to install semi-works unit. 
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Oil Extension of Synthetic Rubbers, E.J.BUCKLER, J.M. 
MITCHELL. World Petroleum Congress, Fifth—Proe New 
York, NY See IV, June 1959 p 275-86 (discussion) 286-8. Oil 
extension comprises substitution of low molecular weight frac- 
tions of ordinary synthetic rubber by relatively. inexpensive 
hydrocarbon oils; basic principles and scope of oil extension ; 
measurements of tread-wear automobile tires made from 
optimum quality oil-extended polymers. 


Organic Chemicals for Synthetic Rubber, W.M.MORGAN. 
Rubber & Plastics Age v 41 n 10 Oct 1960 p 1179-82. Survey 
of chemicals used as accelerators, antioxidants, antiozonants, 
silica and silicate white reinforcing fillers, promoters; chemi- 
cal additives used mainly with SB-R type polymers. 


Perspektivy razvitiya khimicheskoi promyshlennosti v Yaro- 
slavle, M.I.FARBEROV. Khimicheskaya Promyshlennost v 39 
n 1 Jan-Feb 1959 p 19-24. Prospects of development of chemi- 
cal industry in Yaroslavl; petroleum gases, aromatic hydro- 
carbons, and their processing; manufacture of monomers for 
synthetic rubber and raw materials for paints; manufacture 
of synthetic rubber and carbon black; utilization of petroleum 
products would make possible two to three fold increase in 
output of rubber. 


Procédé de fabrication de V’isopréne, MLHELLIN, H.GUER- 
PILLON, F.COUSSEMANT. World Petroleum Congress, 
Fifth—Proe New York, NY June 1959 Sec 4 p 129-40; see 
also Institut Francais du Pétrole et Annales des Combustibles 
Liquides—Revue v 14 n 11 Nov 1959 p 1512-22; also English 
version in Petroleum Engr v 31 n 12 Nov 1959 p C41-4, 46. 
Process of isoprene manufacture; isoprene synthesis, studied 
at French Petroleum Inst, is based on two-step reaction; in 
first step, olefin yields cyclic formal of 1, 3-diol by condensa- 
tion with formaldehyde; product obtained is then transformed 
into conjugated diolefin having one more earbon atom than 
initial olefin; fundamentals of olefin-formaldehyde condensa- 
tion. 


Resin/Rubber Compositions, J.MURPHY. Plastics Inst— 
Trans v 27 n 72 Dec 1959 p 170-7. Comparison of effects of 
high styrene copolymer and phenolic resin on physical proper- 
ties and processing characteristics of butadiene-acrylonitrile 
elastomer which is brought about by addition of high styrene 
and phenolic resins and inorganic fillers; effect of replacing 
sulphur curing system by peroxide system is examined. 


S.B.Rubber in Non-Tyre Applications, H.J. HORNSBY. Rub- 
ber & Plastics Age v 41 n 10 Oct 1960 p 1165-6. Recent 
amendments to specifications now permit greater use of 
styrene butadiene rubbers (SBR) in belting and cables; of 
non-tire products footwear accounts for more rubber than any 
other; other uses include flooring, ebonite, battery boxes, 
road construction, hose, ring seals and gaskets, car and air- 
eraft components. 


Stabilizing Monolayer in Synthetic Rubber Latex, R.J.ORR. 
Rubber & Plastics Age v 41 n 9 Sept 1960 p 1027, 1029-30. 
Practical problem of improving stability of latex in terms of 
recent theoretical advances; concept of molecular area of soap 
molecule, and its relation to viscosity of adsorbed monolayer ; 
dominant role played by viscosity of monolayer in determining 
latex stability. 


Survey of Rubbers and Their Properties, S.H.MORRELL, 
W.F.WATSON. Plastics Inst—Trans v 28 n 74 Apr 1960 p 
54-64, Rubber is defined as polymer which during normal 
processing is crosslinked at about one in every 100 monomer 
units and which can undergo elastic recovery at normal 
temperatures after over 100% extension; survey covers range 
of such polymers and outstanding properties of each; com- 


Perieons of typical products under particular properties. 32 
refs. 


Synthetic ‘Natural’ Rubber—Technical Triumph, N.J. 
BROADWAY, S.PALINCHAK. Battelle Tech Rev v 8 n 12 
Dee 1959 p_ 3-10. In 1954, scientific goal of synthetic natural 
rubber having polymer structure and physical properties of 
natural hevea rubber was finally achieved; discovery is 
associated with development of new polymerization system 
by which scientists can combine molecules in orderly arrange- 
ment and produce polymers formerly impossible to obtain ; 
rubberlike materials will be developed that will be more 


practical and economical than either natural or synthetic 
natural rubber. 


Synthetic Rubber for Self-Sealing Fuel Tanks, L.S - 
DEL, R.J.GOOD. Indus & Eng Chem v 51 n 8 Aug 1a D 
935-6. Experimental study for US Navy Bureau of Aero- 
nauties; copolymers of butadiene and methylpentadiene were 
prepared and compounded with sulphur and accelerator ; 
tested swelling rate in fuel mixture, low temperature per- 
formance, and mechanical strength of self-sealed hole; 5/5 
copolymer had best compromise of properties for synthetic 
sealant. 20 refs. 


Synthetic Rubber Production, A.K.PRINCE,R.D.SPITZ. 
Indus & Eng Chem v 52 n 8 Mar 1960 p 235-8. Chelating 
agents are important raw materials for virtually every rubber 
producer ; of chelating agents evaluated, only those based on 
ethylene-diaminetetraacetic acid (EDTA) supported and sus- 
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tained polymerization reaction under conditions studied; data 
presented may allow producers to reduce chelating agent cost 
substantially. 

Analysis. See Rubber—Chemistry. 

Foam. See Rubber—Foam. 

Irradiation. See Rubber—Irradiation. 


Low Temperature Properties. See Rubber Testing—Low Tem- 
perature. 


Research. See Rubber—Research. 


Silicone. See also Automobile Materials—Silicones; Seals; Sili- 
cones. 


Compounding Silicone Rubbers, J.AMES. Instn Rubber In- 
dustry—Trans v 35 n 6 Dee 1959 p 1197-209. Characteristics 
of linear polysiloxane and their influence on compounding of 
silicone rubbers ; characteristics and effects of high molecular 
weight silicone gums, reinforcing inorganic fillers, organic 
peroxides, heat aging additives, pigments and plasticizers on 
rubber properties; particular reference is made to type and 


proportions of components used and behavior of compounded 
rubbers during cure. 


Cyanosilicone Elastomers, T.C.WILLIAMS, R.A.PIKE, F. 
FEKETE. Indus & Eng Chem vy 51 n 8 Aug 1959 p 939-40. 
New class of elastomers which show high resistance to swell- 
ing action of solvents, have improved low temperature 
flexibility, and have excellent oxidation stability up to 250 C; 
availability as fluid, paste, solvent solution, solid stock for 
solution coating, and molded, calendered, and extruded 
products; material is suitable for adhesives, solvent barriers, 
packaging, cable components, sealing compounds, automotive 
and aircraft industries. 


Fibrous Silicone Rubber, R.A-.RUSSELL. Indus & Eng 
Chem v 52 n 5 May 1960 p 405-8. Description of spray 
process for making new form of expanded silicone rubber 
which has many properties of both foamed and sponged 
elastomers, but unlike either, contains random weblike ar- 
rangement of hollow filaments which taper to closure at both 
ends; potential uses include: laundry and dry cleaning press 
padding, high or low temperature, sealing, thermal insula- 
tion, vibration absorption, sterilizable cushioning. 


Silicone Rubber for Roller Coating, R.A.GARDNER. Rubber 
& Plastics Age v 41 n 10 Oct 1960 p 1249-51. Survey of 
materials for, and production of, silicone rubber covered roll- 
ers; rollers used in laminating of polythene to paper, heat 
sealing of polythene bags, coating fabrics, plastic film or 
paper with sticky materials, print embossing of PVC sheet or 
coated fabrics, wrapping machines, paper sizing baths, con- 
fectionery or bakery machines. 

What’s New in Fluorosilicone Rubbers? R.S.NAEGELE, 
T.D.TALCOTT. Matls in Design Eng v 51 n 2 Feb 1960 p 
13-15. Limitations of Silastic LS 53 Shore A55 durometer 
compound overcome by following four recent developments: 
improved processing compound Silastic LS 63, availability of 
masterbatch, Silastic LS-422, cost reduction by blending, and 
RTV fiuorosilicone still in research stage; properties of 
fluorosilicone compounds and of blends; effects of fluids on 
RTV fluorosilicone rubber. 


Soviet Union. Geography of Soviet Synthetic Rubber Industry, 
T.SHABAD. Rubber & Plastics Age v 41 n 10 Oct 1960 p 
1161-4. Sources of Soviet synthetic rubber production and 
resultant pattern of plant location; survey of current develop- 
ment plans and rubber trade; recent rapid growth of petro- 
leum and gas production have provided new sources of raw 
materials; new rubber factories located near petroleum re- 
fineries. 29 refs. 


Zadachi promyshlennosti sinteticheskogo kauchuka v 1959- 
1965 gg, IL.M.GRAEVSKAYA. Khimicheskaya Promyshlennost n 
3 Apr-May 1959 p 1-5. Problems of synthetic rubber in- 
dustry during 1959-1965; general aspects of development of 
industry in Soviet Union with main emphasis on manufacture 
of durable automobile tires; methods of improving quality of 
divinylstyrole and divinylmethylstyrole rubbers ; reconstruction 
of rubber industry and research due to use of natural gas and 
petroleum products as raw materials. 


Testing. See Rubber Testing ; Rubber Tires—Testing. 
Vulcanization. See Vulcanization. 
RUBBER CEMENT. See Adhesives. 


RUBBER COATINGS. See Flow of Fluids—Boundary Layer ; 
Protective Coatings—Rubber. 


RUBBER COMPOUNDS AND COMPOUNDING 


See also Carbon Black; Cellulose; Polymers; Vuleanization ; 
also all subject headings beginning with Rubber. 


Action of Diphenylnitrosamine on Natural Rubber in 
Benzene Solution, G.H.FOXLEY. Instn Rubber Industry— 
Trans v 36 n 3 June 1960 p T123-8. Reaction was followed 
by viscosity measurements; there does not appear to be 
radical dissociation of nitrosamine, and reaction probably 
proceeds either by hydrogen abstraction from rubber by 
nitrosamine followed by fission of rubber free radical so 


RUBBER COMPOUNDS AND COMPOUNDING—Continued 


formed or by formation of complex between rubber and nitro- 
samine; agent had been examined by S.OUICHI and S. 
SHAJI as mastication aid for natural rubber. 


Ash Content of Ebonite Containing Whiting as Filler, M. 
SMITH, F.G.STICKLAND, F.G.TARBIN. Instn Rubber 
Industry—Trans v 35 n 6 Dee 1959 p 1210-12. It is sug- 
gested that ash content of ebonite containing whiting (calcium 
earbonate) as found by normal ashing procedure is higher 
than value obtained by summation of ash contents of separate 
constituents ; reason for discrepancy is shown to be chemical 
reaction between calcium carbonate and sulphur which exists 
in chemically combined state in ebonite. 


Cis-Trans Isomerisation in Polyisoprenes—6, J.I.CUNNEEN, 
P.M.SWIFT, W.F.WATSON. Instn Rubber Industry—Trans v 
36 n 1 Feb 1960 p T17-28. Production of crystallization in- 
hibited natural rubber by treatment with butadiene sulphone; 
rate of crystallization is greatly reduced by heating with 
butadiene sulphone after addition of source of free radicals, 
and process was studied to determine optimum conditions 
when using normal processing machines, particularly internal 
mixers and extruders; no compounding difficulties were found. 
See also Engineering Index 1959 p 1212. 


Compounding for Tcday’s Tires, K.R.GARVICK. Rubber 
Age v 86 n 3 Dec 1959 p 439-43. Plots of tread temperature 
versus speeds in miles per hour and of tread temperature 
versus increasing tire loads at 50, 70 and 80 mph illustrate 
some requirements and problems of present day compounding ; 
materials available to compounder, basic principles of com- 
poueine: tubeless tire and truck tire compounding are dis- 
cussed. 


Compounding Transparent Rubber, R.F.WOLF, C.C. 
STUEBER. Rubber Age v 86 n 6 Mar 1960 p 1009-16. Trans- 
parency of best natural rubber compounds is further enhanced 
by use of ammonium salts, which eliminate opacity introduced 
by zine oxide needed for accelerator activation; satisfactory 
transparency can also be obtained in silica filled butyl rubber 
compounds; table shows compounding recipes for natural and 
butyl rubbers. 


Compounding ‘‘Viton’ for High-Pressure, High-Tempera- 
ture Applications, G.A.GALLAGHER, T.D.EUBANK, A.L. 
MORAN. Rubber World vy 141 n 6 Mar 1960 p 827-32. Early 
attempts to use fluoroelastomer for hydraulic hose resulted 
in blistering during cure; problem was solved by use of 
higher molecular weight copolymer, “‘Viton’’ A-HV, and by 
choice of compounding ingredients; magnesium oxide with 
N,N’-bis- (o-hydroxybenzyl-idene) -1,2-propylenediamine was 
most effective. Before Am Chem Soc, Sept 1958. 

Contrasts in Response of Elastomers to High-Temperature 
Vulcanization, F.B.SMITH. Rubber World v 142 n 1 Apr 1960 
p 89-97. Selection and compounding of elastomers for curing 
at 350-500 F; characteristic differences between elastomers and 
curing systems, differentiated in preliminary work, are illus- 
trated: it is noted that relatively simple tire compounds 
were employed, and only basic physical properties were 
measured, however certain fundamental trends were found; 
compounds used both natural and synthetic rubbers. Before 
Int Rubber Conference, Nov 1959. 


Copolymerisation of Carbon Black with Elastomers and 
Sulphur, V.A.GARTEN, D.E.WEISS. Indus Chemist v 35 n 
417 Nov 1959 p 525-30. Investigation into mechanism of 
interaction between carbon black and elastomers occurring 
before vulcanization; it is shown that at least two essential 
reactions can occur between elastomer and carbon black 
during milling; carbon blacks differ considerably in their 
ability to participate in these reactions. 21 refs. 

Development of Low-Temperature Anti-Checking Wax, S.W. 
FERRIS, J.S.SWEELEY. Rubber Age v 87 n 4 July 1960 p 
642-6. Development of wax, for which formula is given, for 
protecting rubber at low temperatures without sacrificing 
protection at high temperatures; work included tests with 
rubbers to find one not protected by any of 11 commercial 
anti-checking waxes, preparation of blended waxes, and use 
of one wax in rubber on which sidewall cracking tests were 
made. 


Effect of Curing System on Rubber Oxidation and Physical 
Degradation, E.T.McDONEL, J.R.SHELTON. J Chem Eng 
Data v 4n 4 Oct 1959 p 360-6. Volumetric oxygen-absorption 
method was used to follow degradation of vulcanizates ; 
oxidation and aging data tabulated; elemental sulphur as 
euring agent for natural rubber or SBR polymer increases 
oxidation rate of vulcanizate. 


Effects of Brominated Butyl in Butyl Rubber Compounds, 
A.C.BLUESTEIN, R.F.GROSSMAN. Rubber World v 142 n 1 
Apr 1960 p 98-102. Factors affecting compounding and curing 
of butyl-brominated butyl rubber blends; blends of butyl and 
brominated butyl may be readily compounded to yield stocks 
of heat aging resistance superior to comparable pure butyl 
compounds employing sulphur cure; similar improvements 
are possible with compounds containing resin and quinoid 
type cure systems. 


Gel Formation in Styrene-Butadiene Rubbers, C.A.CARL- 
TON. Rubber World vy 141 n 5 Feb 1960 p 678-84. Amount and 
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type of gel formed in SBR, when masticated in Banbury, 
was dependent on both time and temperature, and certain 
accelerators, antioxidants, antiozonants, plasticizers, ete, had 
marked effect; with HAF black, gel-free or gel containing 
SBR develops insoluble rubber; gel inhibiting antioxidant or 
antiozonant in SBR does not provide same resistance to flex 
cracking as reduction of mastication temperature and time. 


Glycerine in Current Rubber Technology, D.A.SMITH. Rub- 
ber & Plastics Age v 41 n 1 Jan 1960 p 56-7. Historical and 
technical survey of use of glycerine in rubber, including 
compounding, as lubricant, in curing and in emulsion poly- 
merization. 


Improved Black Masterbatches by Salt-Free Coagulation, 
J.F.BAHM. Rubber & Plastics Age v 41 n 10 Oct 1960 p 
1173. New line of black masterbatch products in which dis- 
persing agent and salt coagulation are eliminated, are based 
on dispersion of finely ground carbon black into latex; new 
black masterbatch has extremely low ash and lower levels of 
residual volatiles. 


Influence of Order of Addition of Rubber Compounding 
Ingredients at High Mixing Temperatures, H.C.JONES. Rub- 
ber World vy 140 n 6 Sept 1959 p 857-64, 868. Study indicates 
that early addition of zine oxide improves quality of rubber 
compound and contributes to accelerator stability in mixing in 
neighborhood of 300 F, but processing safety is gained by 
late addition; order of milling of accelerators, notably 
thiurams and some sulphenamides, and of addition of carbon 
black were also factors; study was primarily based on natural 
rubber stocks, but some information on cold SBR and butyl 
mixing is included. 


Interaction of Hydrocarbons and Powders, W.C.WAKE. 
Instn Rubber Industry—Trans v 36 n 2 Apr 1960 p T59-64. 
Reinforcement of rubber and differences between various 
powders in their reinforcing effect; hydrocarbons of low 
molecular weight were used as models for rubber, and energy 
of adsorption on to carbon black, silica, barites and whiting 
considered; results suggested superiority of carbon black is 
associated not only with its ability to accept free radicals 
but also with relatively low total energy of adsorption. 


Low Compression Set Butadiene/Acrylonitrile Vulcanized 
Rubber Compounds. Brit Standards Instn—Brit Standard n 
3222 1960 8 p. Standard covers rubber having hardness within 
range of 51-60 Brit Standard rubber hardness degrees in- 
elusive, in mechanical grade and electrical grade; compounds 
have been designed for production of items such as _ sheet, 
strip gaskets and molded articles. 


L’utilisation du noir de fumée de four dans l’industrie du 
caoutchouc de la Republique Populaire Roumaine, G.MUN- 
TEANU. Chimie & Industrie v 82 n 4 Oct 1959 p 513-16. Use 
of furnace carbon black in rubber industry in Roumania; 
new carbon black, produced by incomplete combustion of 
natural gas, is used for hardening of rubber, to which it 
gives mechanical properties similar to those obtained with 
standard blacks. 


Making More Flexible Urethane Elastomers with Castor 
Polyols, T.C.PATTON, A.EHRLICH, M.K.SMITH. Rubber 
Age v 86 n 4 Jan 1960 p 639-44. Series of elastomers based 
on three prepolymers prepared from DB Oil and two alternate 
castor polyols were prepared; it is shown that physical proper- 
ties can be built into these elastomers by proper selection of 
prepolymer and curing castor polyol; wide range of physical 
properties obtained using castor oil as relatively inexpensive 
source of polyols should insure their use in numerous com- 
mercial applications. 


Mechanico-Chemical Reactions Leading to Reinforcement in 
Rubbers—1, R.J.CERESA. Instn Rubber Industry—Trans v 
36 n 2 Apr 1960 p T45-57. Interaction with aluminum al- 
koxides ; reactions in rubbers and plastomers leading to inter- 
action with fillers, manomers and other polymers; data for 
interaction of multifunctional polar reagents, particularly 
aluminum isopropoxide, with natural rubber to form gel under 
conditions producing mechanical shear; applications of 
process to synthetic rubbers and to reinforcement of natural 
rubber gum stocks. 


Modulus of Elasticity of Ebonite Materials, W.J.DERMODY. 
Rubber World v 142 n 4 July 1960 p 79-85. Tensile measure- 
ments on SBR vulcanizates; for SBR 1000, recipes in which 
sulphur on 100 of polymer is between 37.7 and 36.7 parts 
(35.9 and 82.8 parts on rubber) are capable of producing 
complete vulcanization of available unsaturation in polymer; 
data also suggest that much of reputation for brittleness in 
completely vuleanized SBR ebonites, attributed to inherent 
characteristic of polymer, may more reasonably be explained 
by unnecessary excess of sulphur. 


Non-Discoloring Promoters of Butyl Rubber-Reinforcing 
Silica Thermal Interaction, R.F.WOLF. Rubber World v 142 
n 2 May 1960 P 81-6. Physical properties of butyl rubber 
vuleanizates loaded with hydrated silica can be improved by 
heat treatment of butyl rubber-silica master-batch in pres- 
ence of certain promoters of thermal interaction; p-quinone 
dioxime and p-dinitroso benzene are effective but cause dis- 
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coloration; best of non-discoloring promoters are phenol 
dialeohols and morpholine disulphide; urea and cumene hydro- 
peroxide are also effective. : 

Non-Silver-Staining Natural Rubber Components. Brit 
Standards Instn—Brit Standard n 3106 1959 7 p. Standard 
covers five natural rubber vulcanizates designated NS 1 to 
NS 5; compounds are classified according to their hardness, 
and have been designed for production of items such as sheets, 
washers, strip, gaskets, molded articles and wrapped tubing. 


Planned Experiments in Rubber Industry, J.A.SIGMANN. 
Rubber World v 141 n 4 Jan 1960 p 515-19. In planned experi- 
ment each level or variation of any factor is tested in rela- 
tion to all combinations of levels of other factors ; comparison 
with Edisonian approach, in which all factors are kept 
constant except variable under consideration, which it is 
suggested may be wasteful; case history for planned experi- 
ment, using factorial design, for rating dispersibility of given 
powder in rubber. 

Practical Method of Classifying All Elastomeric Vulcan- 
izates, N.L.CATTON, R.C.EDWARDS, T.M.LORING. ASTM— 
Bul n 243 Jan 1960 p 69-73. Expanded Tabular System is 
proposed, which provides universal, flexible, simplified method 
for classifying and coding vuleanizates; type is classified in 
terms of resistance of vuleanizates to change after air oven 
aging at elevated temperatures and class in terms of their 
resistance to swelling in ASTM No. 8 oil; further definition of 
quality is specified from Suffix Requirement Table; further 
suffix requirements or temperature levels can be added. 


Properties of High-trans Polybutadiene, H.E.RAILSBACK, 
J.R.HAWS, C.R.WILDER. Rubber World v 142 n 2 May 1960 
p 67-77. Compounding techniques, and effects of variables are 
described; particular reference is to pilot plant quantities of 
trans-polybutadienes prepared at Phillips Petroleum Co, which 
have been designated Philprene X-10 when trans configuration 
is in range of 90%; properties are considered in relation to 
use of Philprene X-10 in shoe sole, floor tile, and gasket stocks, 
etc, and as sponge. Before Am Chem Soe, Dec. 1959. 


Silane Agents Toughen Colored Rubbers, Can Chem Process- 
ing v 43 n 7 July 1959 p 65-6, 68. Description of studies estab- 
lishing value of number of organo-silanes by treating silica 
and kaolin fillers separately and then incorporating this treated 
material into conventional rubber mix; method where silane 
compounding agents are first prepared and then introduced 
into rubber mix along with non-black filler is described ; 
vulcanizate properties; preparation of compounding agents; 
test results indicate vinyl silanes are most effective in SBR, 
Hevea and nitrile elastomers, and cyclohexenysilanes are most 
effective in butyl stocks. 


Southern Rubber Group Panel Discusses Black Master- 
batches. Rubber Age v 86 n 4 Jan 1960 p 645-55. Discussion as 
follows: Dispersant types, R.A.FORRESTER, 646-9; Non- 
dispersant types, M.E.SAMUELS, 649-53; Compounding, R.T. 
LaPORTE, 658-5. 


Vulcanized Butyl Rubber Compounds. Brit Standards Instn 
—Brit Standard n 3227 1960 6 p. Standard covers five butyl 
rubber vuleanizates, classified according to their hardness; 
compounds have been designed for production of items such 
fe ers, washers, strip, gaskets, molded articles and wrapped 
ubing. 


RUBBER FACTORIES 


See also Rubber Tires—Manufacture. 


New Rubber Processing Techniques for Sixties, A-HALE. 
Rubber World v 141 n 6 Mar 1960 p 815-19. Suggestions for 
conversion of two-roll mill for increased performance in plas- 
ticizing and mixing rubber stocks; with special cutting knives, 
power driven curling wheels, and feed and take-off equip- 
ment, mill becomes automatic in operation; with either ‘‘one- 
shot” or “continuous” mixing process stock is automatically 
handled and plasticized to predetermined degree for even and 
uniform extruding and calendering. From paper before Int 
Rubber Conference, Nov 1959. 


Costs. Punched Cards Mechanize Job Costing Procedures, H.M. 


HARMAN, Jr. Rubber World v 141 n 5 Feb 1960 p 685-7. 
Method used at Connecticut Hard Rubber Co for estimating 
job costs on rubber product orders; utilizing Royal McBee’s 
Keysort cards and Model 360 Keysort tabulating punch, totals 
of labor and material costs are obtained, which are then 
automatically summarized. 


Electric Equipment. See also Electric Motors—Control. 


Driving Equipment for Rubber Mills, W.BENGTSON. ASBA 
Jv 82 -n 10-11 1959 p 157-62. Discussion of braking systems 
for such equipment, particularly of counter current braking, 
sometimes supplemented by quick-acting mechanical shoe 
brake; special gears for reducing floor-space requirements. 

Electrical Engineering Problems in Rubber and Plastic In- 
dustries. AIEE—-Publ n T-118 Nov 1959 190 p. 14 papers and 
discussions at Conference in Akron 1959, concerning applica- 
tions of electric controls, drives, electric equipment and elec- 
tric heating in rubber and plastics industries. 


Electrical Equipment for Synthetic Rubber Plant, J.E. 
RIMMER. Metropolitan-Vickers Gaz vy 80 n 484 Noy 1959 p 
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290-8. New plant of International Synthetic Rubber Co, Ltd; 
processes involved in production of synthetic rubber, and 
drives and control systems used. 


Intrinsically Safe Electrical Apparatus—Relation of Igniting 
Current to Circuit Inductance for Mixture of Buta-1 :3-diene 
with Air, P.B.SMITH, N.L.HEATHCOTE. Brit Elec & Allied 
Industries Research Assn—Tech Report n D/T112 1959 4 p. 
Experiments to determine relative ease of ignition by break 
sparks of mixture of air and butadiene, raw material used 
for manufacture of synthetic rubber of butadiene/styrene and 
butadiene/acrylonitrile types. 


Equipment. Continuous Automatic Concentration and Stripping 
of Latices, A.R.GUDHEIM. Rubber Age v 87 n 3 June 1960 p 
466-9. Information on newly patented, centrifugally wiped, 
thin film controlled processor; it consists of reverse, slightly 
tapered cone, surrounded by beating jacket for use with hot 
water or steam; inside cone, series of blades are attached to 
rotor shaft; separator which ‘“‘knocks out’? any foaming and/ 
or latex entrainment is also attached to shaft; schematic 
diagram and photographs. 

New Extension Dryer for Low-Ash SBR in Operation at In- 
stitute, W.Va., Plant, D.L.MATTHEWS, H.E.PHELPS. Rubber 
World v 142 n 4 July 1960 p 76-8. First production scale unit 
is in use at Goodrich-Gulf Chemicals, Inc in manufacture of 
SBR polymers of low ash and uniformly low moisture; 50- 
ton 40-ft long dryer consists of screw section, where 80% of 
water is removed from rubber crumb, multi-flight screw which 
moves crumb through vacuum chambers, and knife which 
slices off strands of dry rubber emerging from die; design 
capacity is 4 tons/hr. 

France. How and Why Butyl Moved to Europe, J.A.CURRAN. 
Petroleum Refiner v 38 n 12 Dec 1959 p 113-16. Economics, 
design and construction of France’s first synthetic rubber 
plant; in isobutylene extraction unit, 95% isobutylene is pro- 
duced by sulphuric acid extraction from mixed Ca stream; 
isobutylene is brought to 99% in prefractionation section of 
copolymerization unit; copolymerization of isobutylene and 
isoprene occurs at minus 140 F in 3 144% nickel reactors. 


Great Britain. See also Rubber Factories—Electric Equipment. 


High Solids SBR Latex Plant in U.K. Rubber & Plastics 
Age v 41 n 10 Oct 1960 p 1167. New International Synthetic 
Rubber Co’s plant at Hythe is designed to concentrate 28% 
solids latex; freeze agglomeration increases particle size three- 
to four-fold; rapid reheating of latex to 70-80 F is required 
after freezing; latex with 60-68% solids is obtained; product 
for foamed upholstery and bedding. 


Neoprene from N. Ireland. Rubber & Plastics Age v 41 n 8 
Aug 1960 p 905-6. Neoprene plant built by E.I.du Pont de 
Nemours at Maydown, near Londonderry; outline of process: 
calcium carbide to acetylene to monovinyl acetylene (MVA) ; 
propane to hydrogen to hydrogen chloride; MVA and hydrogen 
chloride to form 2-chloro-1.3-butadiene or chloroprene mon- 
omer; chloroprene emulsified and polymerized; resultant neo- 
prene latex dried. 


Italy. Ravenna Petrochemical Plant, J.ASHTON. Petroleum 
v 22 n 11 Nov 1959 p 385-7. Scheduled output of 60,000 tons 
per yr will enable Italy to dispense with importing; natural 
gas from Po Valley field, containing 99% methane, used as 
one of base materials to make GR-S type rubber; process to 
obtain butadiene is combined with styrene by copolymeriza- 
tion to obtain end product; fertilizer is also produced, at rate 
of 650,000 tons per annum, 


Materials Handling. See Materials Handling—Rubber Factories. 


Pilot Plants. Pilot Plant, P.M.LINDSTEDT, E.W.CAMPBELL, 
K.G.ROQUEMORE. Chem Eng Progress v 55 n 9 Sept 1959 p 
39-44. Buildings, equipment, functions, operations, and per- 
sonnel of pilot plant designed for SBR and nitrile synthetic 
elastomers; flowsheet for production of styrene rubber; 
program involves scale-up through at least two reactors differ- 
ing in volume by factor as great as 45. 


Soviet Union. Red Triangle Rubber Factory—Leningrad. Rub- 
ber & Plastics Age v 41 n 7 July 1960 p 797-8, 95% of rubber 
used is of SBR type which is produced in large quantities 
within Soviet Union; production is concentrated on direct 
molding, stamping, and hand construction; rubber boots are 
produced by direct molding; knee-length boots are produced 
on similar equipment. 


RUBBER MACHINERY. See Rubber Factories. 


RUBBER PLANTATIONS 


Recent Developments in Malayan Rubber Industry, G.F. 
BLOOMFIELD, Instn Rubber Industry—Trans v 6 n 6 Dec 
1959 p P160-7 (discussion) 167-9. Malaya is currently pro- 
viding at least half of world’s usage of natural rubber ; re- 
planting with high yielding trees, hormone latex flow stimula- 
tion and improved agricultural practices are opening way to 
increased and more economic production; new technical de- 
velopments backed by technical service are assuring strong 
position for natural rubber among range of elastomers now 
available to rubber manufacturers. 


RUBBER PRODUCTS 


See also Adhesives; Diaphragms; Polymers; also all subject 
headings beginning with Rubber. 


Betriebspruefung von Gummihandschuhen fuer die Elektro- 
technik, G.IRRESBERGER. Assn Suisse des Electriciens— 
Bul v 50 n 16 Aug 1 1959 p 800-3. Factory testing of rubber 
gloves for electrotechnical use; method of testing protective 
gloves placed in water bath; 6 kv alternating voltage is 
applied between inside of gloves, also filled with water, and 
bath; dry test for leather gloves. 48 refs. 


‘Lamifio’? Rubber Skin for Boundary Layer Stabilisation. 
Rubber & Plastics Age v 41 n 4 Apr 1960 p 387-8. Specially 
designed rubber coating will permit vessels to travel faster 
without any increase in power, or at same speed with less 
power; based on theory of antiturbulence, which is called 
“boundary layer stabilization by distributed damping’; 
rubber skin is attached to vessel and fluid circulated through 
channels between hull and skin. 


Standards. ASTM Standards on Rubber Products (with Related 
Information). Prepared by ASTM Committee D-11 on Rubber 
and Rubber-Like Materials. Am Soc Testing Matls, Philadel- 
phia, Pa, Mar 1960 1052 p $9.75. 163 standards include 22 that 
are new and 66 that have been revised or changed in status; 
among new standards are several covering cellular materials 
of poly (vinyl) chloride or copolymers and urethane foam, 
two on effects of radiation, one on abrasion resistance of 
rubber soles and heels, one on testing automotive air 
conditioning hose, and several on carbon black. 


Latex Foam Rubber Components for Furniture. Brit Stand- 
ards Instn—Brit Standard n 3129 1959 11 p. Standard specifies 
requirements for articles for use in furniture or furnishings, 
and covers materials, construction, dimensions, etc. 


Latex Foam Rubber Components for Transport Seating. Brit 
Standards Instn—Brit Standard n 3157 1960 15 p. Standard 
specifies requirements for articles of foam rubber to be made 
directly from liquid rubber latex of any type together with 
any suitable compounded ingredient, by making liquid foam, 
causing it to set and adequately vulcanizing it to produce 
permeable, cellular rubber of substantially interconnected 
cells; standard does not cover articles made from shredded 
latex foam or consisting of cover enclosing loose pieces of 
latex foam rubber. 


Testing. See Rubber Products—Standards; Rubber Tires—Test- 
ing. 
RUBBER TESTING 


See also Materials Testing; Materials Testing Apparatus ; 
Rubber; Rubber, Synthetic; Rubber Compounds and Com- 
pounding; Rubber Products—Standards; Rubber Tires—Test- 
ing, Torsion Meters. 


Methods of Testing Vulcanized Rubber. Brit Standards Instn 
—Brit Standard n 903 pt A13 1960 14 p. Pt Al3: Determina- 
tion of resistance of low temperatures (rigidity modulus test) ; 
procedure for detecting crystallization at low temperatures is 
included. See also Engineering Index 1959 p 1214. 


Methods of Testing Vulcanized Rubber. Brit Standards Instn 
—Brit Standard n 903 pts Bll & B12 1960 17 p. Pt B 11: 
Calculation of rubber (polymer) content. Pt B 12: Determina- 
tion of rubber (polymer) content; separate sections on 
natural rubber hydrocarbon, nitrogen (for acrylonitrile copoly- 
mers), chlorine (for chloroprene polymers and copolymers), 
and total hydrocarbon rubber (for natural, butadiene-styrene, 
and butyl rubbers). See also Engineering Index 1959 p 1214. 


Microhardness Testing, Its Possibilities and Limitations, 
J.R.SCOTT, A.L.SODEN. Instn Rubber Industry—Trans v 36 
n 1 Feb 1960 p T1-16. Development of scaled-down micro 
test for small awkwardly shaped rubber articles, which can- 
not be tested by normal methods; readings may be obtained 
in International Rubber Hardness Degrees in specimens down 
to 1 mm thick and of lateral dimensions of only 2 to 3 mm; 
reproducible measurements can be obtained on thinner and 
smaller specimens, although results would not necessarily be 
true hardness in IRHD; comparisons with macro test. 


Modification of Method of Intermittent Stress Relaxation 
Measurements on Rubber Vulcanizates, S.ORE. J Applied 
Polymer Science v 2 n 6 Nov-Dec 1959 p 318-21. Method of 
continuous and intermittent stress relaxation measurements 
on rubber vulecanizates modified by introduction of intermit- 
tent tangent modulus measurements during continuous relaxa- 
tion experiments; new method halves time of experiment and 
reduces to some extent errors due to possible sample varia- 
tions; technique is particularly valuable in testing samples of 
low hot strength. 


Non-Linearity in Dynamic Tests—1, V.E.GOUGH. Instn Rub- 
ber Industry—Trans v 36 n 3 June 1960 p T91-122. Vibration 
test methods; where dynamic tests are to be interpreted in 
terms of molecular structure of rubber, there is need for 
method of analysis wholly free from mathematical assump- 
tions; such analysis is possible by use of phase planes of 
velocity plotted against displacement, and derivation of stress 
strain relationships is explained; examples show inadequacy 
of usual linear analysis for rubber-like materials. 22 refs. 
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Rentgenograficheskoe issledovanie nabukhaniya natural’nogo 
kauchuka, L.A.VOLKOVA, M.V.VOL’KENSHTEIN. Fizika 
Tverdogo Tela v 1 n 8 Aug 1959 p 1272-8; see also English 
translation in Soviet Physics, Solid State v 1 n 8 Feb 1960 
p 1163-8. Radiographic study of swelling of natural rubber in 
low molecular solvent (kerosene); crystallinity is shown to 
inerease during low degrees of swelling (3.5-7%), but to de- 
crease during increased swelling, and, finally, to disappear en- 
tirely ; distances between interfaces do not change with swell- 
ing; results of study are discussed in terms of non-equilibrium 
state of polycrystalline polymers. 


Rubber Test Methods: 1959 Meeting of ISO/TC45, J.R. 
SCOTT. Instn Rubber Industry—Proe v 7 n 1 Feb 1960 P21-9. 
Report on 8th meeting of Committee TC45. Rubber, of Inter- 
national Organization for Standardization covers new arrange- 
ment of working groups, and work on various methods for 
analysis, sampling and testing of rubbers and draft standards 
for rubber products. 


Rupture of Rubber, A.G.THOMAS, H.W.GREENSMITH. J 
Applied Polymer Science v 3 n 8 Mar-Apr 1960 p 168-93. 
Criterion for tearing of rubber based on energy balance ap- 
proach has been critically examined experimentally; auto- 
graphic method is described for obtaining load-extension 
curves of ring specimens extended at various rates; effects of 
speed of test on tear and tensile rupture measurements. 


Rupture of Rubber—9, L.MULLINS. Instn Rubber Industry 
—Trans v 35 n 6 Dec 1959 p T213-22. Role of hysteresis in 
tearing of rubber; tear behavior of butadiene-styrene and 
butadiene-acrylonitrile gum vuleanizates over range of rates 
and temperatures of tearing; it is shown that characteristic 
tearing energy can be described by two basie curves, one 
showing dependence on rate of tearing, and other interdepend- 
ence of rate and temperature; it is suggested that tearing 
energy is controlled by chemical composition only in so far as 
it affects second order transition temperatures. 


Stress Relaxation in Elastomers by Visco-Elastic Mecha- 
nisms, G.ALLEN, G.GEE, B.E.READ. Faraday Soc—Trans 
v 55 pt 9 n 441 Sept 1959 p 1651-9. Influence of rate of 
strain, extension ratio, and temperature on relaxation curves 
of seven natural rubber compounds; all compounds showed 
linear visco-elastic behavior at low extension ratios and 
relaxation curves showed only minor variations, which could 
be attributed to vulcanization recipe; onset of visco-elasticity 
attributed to effects arising mainly from chain stiffening. 


High Temperature. See also Rubber—Aging. 


Evaluation of Rubber Compounds for Vibration Isolation 
at Elevated Temperatures R.RACCA, L.GAMMELL. Rubber 
Age v 86 n 2 Nov 1959 p 272-4. Test theory is based on two 
opposing spring mass systems, each with single degree of 
freedom; nodal point between systems simulates attachment to 
structure of infinite rigidity; frequency of impressed force is 
adjusted until resonance is obtained; resonance frequency is 
obtained precisely by varying forcing frequency and observing 
force displacement pattern on oscilloscope; data are for aging 
at 250 F. 

Mooney Viscosity Determinations of Butyl Rubber at Ele- 
vated Temperature, R.M.MINEO, J.R.REED. Rubber World 
v 141 n 5 Feb 1960 p 688-90; see also Rubber Age v 86 n 5 
Feb 1960 p 834-6. Modification of test to include high molecu- 
lar weight butyl rubber; ML-3 minutes at 260 F is more 
accurate method for use with currently produced high molecular 
weight butyl rubber than ML-8 min at 212 F; latter is still 
recommended for polymers below 40,000 Staudinger molecular 
weight since ML-3 min at 260 F, is inaccurate for these poly- 
mers. 

Low Temperature. Rheological Testing of Elastomers at Low 
Temperatures—2, L.BOOR, M.HANOK, F.CONANT, W.SCO- 
VILLE, Jr. ASTM—Bul n 246 May 1960 p 25-32. Extent to 
which certain superposition principles are applicable to analy- 
sis of different types of deformation; prediction of rheological 
behavior at given temperature for very short or very long 
periods of creep, recovery, or stress relaxation from measure- 
ments at series of temperatures is shown; materials were 
Hevea gum and SBR tread type stock. See also Engineering 
Index 1956 p 982. 


RUBBER TIRES 
See also Roads and Streets—Skid Resistance. 


Butyl Tire Tread Abrasion—Designed Compounding Experi- 
ments Coordinated with Road Wear Tests, R.L.ZAPP, C.W. 
UMLAND, IJ, L.R.SPERBERG. Rubber World v 141 n 5 
Feb 1960 p 669-77, 684. Laboratory experiments showed that 
most significant improvement in abrasion resistance (35%) 
was obtained by reducing sulphur content of formulation from 
1.5 to 0.5 part per 100 of rubber; next most significant im- 
provement was by reducing carbon black content from 60 to 40 
pate experimental tires indicated road life improvement of 
30%. 

3utyl Tyres To-Day, R.M.MINEO, A.J.WALLACE, R.L. 
ZAPP. Rubber & Plastics Age v 41 n 8 Aug 1960 p 925, 927, 
929-30. Major developments which have occurred in butyl tire 
technology during past 8 yr, culminating in their successful 
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introduction on commercial scale; low temperature properties, 
wear resistance, tread design, performance, comfort, and 
braking traction. 

Construction and Behaviour Characteristics of Tyres, lg 
FRENCH. Engineer v 209 n 5429 Feb 12 1960 p 253-7. Tire 
performance properties are considered in relation to vehicle 
design variables, construction, ete; broad topics are road 
adhesion and general stability, tire endurance and tread pat- 
tern life, tire rolling resistance. Abstract of paper before 
Instn Mech Engrs (Automobile Div) Feb 9 1960. 


Der Reifen in seiner Wirkung auf Fahrzeug und Fahrbahn, 
M.MITSCHKE. Automobiltechnische Zeit v 62 n 5 May 1960 p 
118-22. Influence of tire on vehicle and road; tire data and 
how tire affects vibrational characteristics of vehicle and 
dynamic wheel load; tire spring constants and dynamic wheel 
load: how tire air pressure and coefficient of lateral force 
affect holding of direction; experimental results. 


Design & Construction of Today’s Tires, K.L.CAMPBELL. 
Rubber Age v 86 n 3 Dec 1959 p 444-9. Influences of changes 
in vehicle design, terrain, climatic conditions, laws and driver 
psychology; effects of higher speeds and heavier loads, and 
of amount of air pressure in tires for passenger cars; im- 
proving traction; requirements for truck tires; factors con- 
trolled by designer; determining proper bead wire; off-road 
tire design. 

Developing Tires for Land Speed Record Car, E.W.McMAN- 
NIS. SAE—Paper n S-249 for meeting Feb 29 1960 10 p; see 
also abstract in SAE—J v 68 n 10 Oct 1960 p 75-6. Steps 
taken in development of Land Speed Record (LSR) tires for 
Challenger I racing car, which established American Land 
Speed Record of 363.67 mph and four international records ; 
use of nylon material, and flat top design principle; testing 
of tires with Goodyear’s multistage dynamometer simulating 
speeds to 320 mph, and tire-on-tire stage; service conditions, 
tire engineering, laboratory testing, and speed trial per- 
formance on salt flats at Bonneville; even at speeds over 360 
mph tire temperatures were only 150 F. 


Erfahrungen ueber den Einfluss der Motorleistung ete, H.van 
WESEL. Technische Mitteilungen Krupp v 17 n 4 Sept 1959 
p 196-200. Experience on effects of engine power, tire size, 
and internal pressure of tires on tire life and _ cross 
country mobility of trucks; factors determining load-carrying 
capacity of tires driven on hard-surfaced roads; comparison 
of different tires; superiority of l-p tires in cross country 
service (on sand, clayey soil, in woods, and wet swampy 
grassland); h-p tires damage soil. 


From 4 Plies to Single Ply in Steel-Cord Casing Tires, 
M.P.BAUMONT. SAE—Paper n 200A for meeting June 5-10 
1960 24 p; see also SAE—J v 68 n 6 June 1960 p 96. Problem 
of tire temperature, especially for Giant truck tires used on 
long hauls; research work done at Michelin, Clermont-Ferrand, 
France, in developing X-tire or Radial ply steel-cord casing 
tire; details of steel-cord technique applied; advantages in- 
clude increased load carrying capacity and running speeds; 
increase in tread life and excellent ‘‘road-behavior” of vehicle 
and tire grip even on snow and ice. 


Influence of Tires and Their Variables on Passenger Car 
Skidding, A.H.EASTON. SAE—Paper n 205B for meeting 
June 5-10 1960 13 p. Paper represents summary of highlights 
of First International Skid Prevention Conference held in 
Sept of 1958 and discusses various papers presented under 
following headings: effect of tread design, of carcass con- 
struction and tire size, tread composition, and effect of load, 
inflation and speed. 


Mechanics of Tire Squeal, R.F.MILLER, J.G.SLABY. SAB— 
Paper n 186D for meeting June 5-10 1960 10 p; see also ab- 
stract in SAE—J v 68 n 10 Oct 1960 p 141, 148. Reductions in 
tire squeal were made by changes in tread profile, tread 
compound, and changes in load distribution; results of 
studies made by B.I.Goodrich Co Research Center, to obtain 
more information about movements in contact which give 
rise to squeal-producing vibrations; experimental techniques 
used; it is shown how squeal accompanies sliding in lateral 
recovery portion of cornering contact; presence of buckled 
region in cornering and its relation to squeal. 


Pirelli BS38 Tyre. Automobile Engr v 49 n 18 Dee 1959 p 
498-500. New method of construction developed by Pirelli Sp. 
A., Italy, employs replaceable treads in form of three tread 
bands located between four ribs around outer periphery of tire; 
requirements for tire according to Pirelli research; for ice, 
metal spikes are used which can be fitted to tires; outstanding 
characteristics of BS8 tire; exceptionally light steering is 
obtained and rolling resistance is less and power absorption 
factor reduced relative to that of conventional tire; price of 
tire is about same as that of high performance tire. 


: Possibility of “Spare Tire Elimination’? by Use of Dual 
Compartment Tires, W.J.LEE. SAE—Trans v 68 1960 p 74-6. 


Hae in Engineering Index 1959 p 1215 from SAB Paper n 


Power Loss and Operating Temperature of Tires, R.D 
STIEHLER, M.N.STEEL, G.G.RICHEY, J. MANDEL, RH. 
HOBBS. US Bur Standards—J Research—Eng & Instrumenta- 


Cords. 
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tion Ne 64C n 1 Jan-Mar 1960 p 1-11. Effects of speed, load, 
and inflation pressure on power loss or rolling resistance are 
studied with reference to their connection with constructional 
design of tire; effect of type of rubber is considered; it is 
shown that operating temperature depends on power loss, 
thermal conductivity of rubber, speed, load, and ambient 
temperature. 


Rollwiderstand von Personenwagenreifen bei hohen Ge- 
schwindigkeiten, V.I.LNOVOPOLSKY. Automobiltechnische Zeit 
Vi 62 n 5 May 1960 p 123-6. Roll resistance of passenger car 
tires at high speed; analysis of certain concepts on mechanics 
of pneumatic tires by means of which principal losses of 
rolling tire in speed range up to 250 km/hr may be evaluated: 
total loss can be divided into friction of contacting surface of 
tie and road, hysteresis losses, and air resistance of rolling 
ire. 


Tire Branding and Inventory Control, R.KUPP. SAE— 
Paper n 200 C for meeting June 5-10 1960 8 p. Method used 
at Consolidated Freightways Corp, Avon Lake, Ohio, operat- 
ing fleet of trucks and trailers; control of line tire inventory 
commences with branding of each tire into service; rolling 
stock of tires is constant with type and number of line ve- 
hicles in service; physical count is made only of spare or 
service stocks and tires being processed through tire recon- 
ditioning shops; forms and records used; trailer interchange 
practices as set up by Nat Equipment Interchange Committee. 


Tire Dynamics, A.J.WHITE. Motor Vehicle Research 
Inc, South Lee, NH, 1959, 261 p. $15.00. Examination of tire 
marks and their relationship to vehicle velocity prior to brake 
application; results of four years of research invalidate as- 
sumption that all tires have equal stopping ability on clean 
dry level road under locked wheel conditions, and indicate 
existence of other variables that influence stopping distance 
of vehicle. Eng Soc Lib, NY. 


See also Cellulose. 


Aspects of Rubber-Textile Adhesion, G.M.DOYLE. Instn 
Rubber Industry—Trans v 36 n 4 Aug 1960 p T177-94. Bond 
strengths given by Gentac, GR-S and natural latex adhesives 
were studied in relation to change in reactivity value of resin 
which forms in aqueous solution; bonding technique in which 
reaction to form resorcinol-formaldehyde resin does not take 
place until rubber is vulcanized was also studied; 2/4/210 
denier nylon and 2/1650 denier rayon tire cords were em- 
ployed as standard adherents with natural rubber compound. 


Characteristics and Performance of Rayon Tire Cords, 
M.W.WILSON. Tappi v 43 n 2 Feb 1960 p 129-38. Cord char- 
acteristics observable in laboratory are related to tire per- 
formance; methods of measuring fatigue resistance, shrinkage, 
penetration by adhesive, effect of wetting on tensile strength, 
elongation, and resiliency; factors affecting adhesion, and 
mechanism of resorcinol-formaldehyde-latex adhesion. 


Cord Fatigue in Fleet Tested Tires, W.G.KLEIN, M.M. 
PLATT, W.J.HAMBURGER. SAE—Paper n 200B for meeting 
June 5-10 1960 17 p. Progress report on nature of cord 
fatigue, carried out by Fabric Research Laboratories, Dedham, 
Mass; study deals with properties of cords and filaments re- 
moved from tires run on New York taxi fleet ; emphasis was on 
Tyrex viscose cord, but nylon was included; results indicate 
that there is initial loss of cord strength of 10-15% within 
first 20,000 mi, followed by period of gradually diminishing 
strength; while there is trend for small loss in fiber strength 
with mileage, it is not correlative with cord strength losses. 


Cord Stresses in Inflated Tires, H.G.LAUTERBACH, W.F. 
AMES. Textile Research J v 29 n 11 Nov 1959 p 890-900. 
To calculate stresses in cords of inflated tire, membrane 
theory is applied to cord body; computer solution is given 
for equation describing tire surface in terms of tire con- 
struction parameters and cord properties; it is found that 
cord undergoes nonuniform stretch and shrinkage from crown 
to bead; it is suggested that nonuniform cord stretch and 
shrinkage during tire expansion and curing are direct result 
of nonuniform cord tension; results are for nylon construc- 
tion. 

Loss in Curing Test for Tire Cords, S.L.REEGEN, J.SABO. 
J Applied Polymer Science v 2 n 6 Nov-Dec 1959 p 337-9. 
Laboratory method for determining effect of curing conditions 
on tensile strength of tire cords makes use of rubber cord 
pads cured in mold; tensile strengths of cured cords embedded 
in rubber are measured after removal from mold; tensile 
strength losses during curing of nylon are caused by shrink- 
age of cords in presence of moisture. 


New Materials for Tire Cord, C.A.LITZLER. Mech Eng v 
82 n 2 Feb 1960 p 76-81; see also Modern Textiles v 41 n 
3 Mar 1960 p 24, 36, 38, 46. Advantages and limitations of 
newer materials that may supplement and perhaps replace 
rayon and nylon; these include Nylon-6, polycapromides, poly- 
ester fiber, glass fiber, wire, polyurethanes, polypropylene and 
vinylidine chloride. 

Steel Cord Tires Boost Load Ratings. Fire Eng v 113 n 3 
Mar 1960 p 216-17. Solution to problem of overloading of tires 
on many existing fire trucks; comparison of size and strength 
of rayon, nylon and steel fabricated tires shown; made of 
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70% carbon steel, filaments are twisted to form cords measur- 
ing .036 in.; advantages are: steel cord does not stretch, re- 
sulting in more mileage and retreading, resists injury from 
impact and punctures; operating temperatures lowered; mini- 
mum tire failure. 


Study of Fatigued Viscose Rayon Tyre Cords, G.B.RED- 
MOND. Instn Rubber Industry—Trans v 36 n 3 June 1960 p 
T71-90. Microscopic examination of fatigued tires and test 
specimens showed that filament breakage associated with 
fatigue predominates in regions which have experienced com- 
pressive strains; broken filaments are either cleanly broken, 
as in tensile breaks, or have jagged and tapered ends; photo- 
micrographs show gross cracks, bulges, distortions and abra- 
sive wear found in number of filaments; damage is discussed 
in relation to various hypotheses regarding cord fatigue. 


Textiles in Today’s Tires, T.M.KERSKER. Rubber Age v 
86 n 3 Dec 1959 p 486-8. Cord as component; properties of 
rayon and nylon yarns; requirements for adhesion of rubber 
to cord; methods of making tire improvements through type 
and quality of cord used. 

Tire Testing, J.W.HANNELL. ASME—Trans—J Eng for 
Industry v 82 Ser B n 1 Feb 1960 p 23-8. Indexed in Engineer- 
ing Index 1959 p 1215 from Paper n 59-SA-48. 


Friction. See Rubber Tires—Testing. 
Inflation. See Pneumatic Control and Equipment. 
Manufacture. See also Rubber Tires—Molds. 


Automation Dominates New Russian Tire Plant. Rubber Age 
v 87 n 2 May 1960 p 272-8. Manufacturing building of plant 
under construction at Dnepropetrovsk is about 1179 ft long 
and 570 ft wide with three story section at west end giving 
total floor area of 765,000 sq ft; equipment which is being 
manufactured by consortium of British companies, is described 
and some flow diagrams are shown. 


High Precision Tyres. Rubber & Plastics Age v 41 n 4 Apr 
1960 p 381-2. When ordinary production tire is on car travel- 
ing at 60 mph, varying 10 to 30 lb impact force on tire 
causes HF vibration in car; high precision tires reduce tire 
induced vibration to minimum; Goodyear Tire & Rubber Co’s 
new production instrumentation approach is controlling tire 
building materials to high degree of dimensional precision. 


New Calender and Mill Installations at Edinburgh Works 
of North British Rubber Company Limited, R.J.LANMAN. 
English Elec J v 16 n 6 June 1960 p 32-41. Features of two 
modern calenders and their associated rubber mills recently 
installed for tire and hose production, together with electric 
drives and control equipment provided by English Electric Co. 


New Paths for Tire Cords Through Fugitive Lubricants. 
Rubber Age v 86 n 6 Mar 1960 p 1033. Note on research at 
DuPont Industrial Products Research Laboratory on use of 
stearic acid to produce changes in path which cord normally 
assumes as it runs from one tire bead to another; heavy 
layer of agent is applied to each ply to provide lubrication 
between layers of rough, cord textured rubber skim stock in 
tacky condition; it is suggested that probably any lubricant 
that will dissolve in rubber during vulcanization could be 
used. 


Molds. Ductile Iron Tire Molds Cast by Complex Process, R.H. 
HERRMANN. Foundry v 88 n 8 Aug 1960 p 60-5. Foundry 
molds for all types of ductile iron automobile tire mold cast- 
ings produced at Cedarville, Ohio, plant of Morris Bean & Co, 
are made up of baked, resin bonded core segments assembled 
in ring and set in green sand cope and drag mold; plaster 
segment models of tire tread used; making flexible gel mold 
and producing master pattern and foundry cores; metal prep- 
aration; cleaning and sizing. 

New Tire Mold Cast by COz and Plaster Processes, R.H. 
HERRMANN. Foundry v 88 n 3 Mar 1960 p 139-41. Newly 
designed mold for producing automotive tires developed by 
Firestone Tire & Rubber Co, uses one-piece tread band and 
separate sidewall formers of cast aluminum; advantages are 
greater freedom in tread design, improved precision in tires, 
easier mold revisions, quicker change of molds in curing 
equipment, and adaptability to different types of tire curing 
equipment. 


See Automobiles—Noise. 


Testing. See also Rubber Testing; Rubber Tires—Cords ; Rubber 
Tires— Wear. 

American Tyre Testing Dynamometer. Rubber & Plastics 
Age v 41 n 6 June 1960 p 6938. Dynamometer system can 
duplicate operational conditions of taxiing, ta e-off and land- 
ing on aircraft tires; on one side of machine two tires are 
pressed together, tread to tread, and driven at surface speeds 
which may exceed 500 mph; second unit features flywheel, 
10 ft in diam, with tire carriage on each side; surface speeds 
reach 320 mph. 


Comparative Performance of Antiozonants in Road and Ac- 
eelerated Tests in Los Angeles Area, F.B.SMITH. Rubber 
World v 141 n 3 Dee 1959 p 383-91. Multiple-section tires 
containing different antiozonant in each section were tested on 
vehicles and on tire weathering wheel; results show that 
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ozone protection afforded both passenger car tires of synthetic 


rubber and truck tire compounds of natural rubber can be in- 
creased substantially by use of new chemical antiozonant, N’- 
isopropyl N’phenyl-p-phenylene diamine; considerable groove 
cracking resistance is also obtained. 


Dunlop High-speed Tyre Test Plant. Automobile Engr v 50 
n 9 Sept 1960 p 376-9; see also Process Control & Automation 
vy 7n 6 June 1960 p 294-5. General layout of test plant which 
comprises underground machine room, remote control and 
closed circuit television; details of dynamometer equipment ; 
there are separate driving systems for drum and tire, each 
having Ward-Leonard control; four types of tests carried 
out, first being free fling test, for study of centrifugal effects 
at various speeds, without other loading; speeds of 500 mph 
and more can be carried out; details of tires evolved for 
Donald Campbell’s CN7 vehicle employing tubes. 

High Speed Tyre Testing Plant. Rubber & Plastics Age v 41 
n 6 June 1960 p 691-2. New test machine consists of vertical 
drum against which tire wheel assembly is pressed horizontally 
by hydraulic ram; under these conditions tests can be made 
up to 550 mph; load on tire can be up to 1-%4 tons; machine 
will take tires up to 12 in. wide and 54 in. in diam. 

Instrumenting Tire “Ride”, M.BERGER, H.C.NORTH. Rub- 
ber Age v 87 n 1 Apr 1960 p 78-9. Meter developed to gage 
ride qualities is outlined in block and circuit diagrams; am- 
plifier is designed for zero d-c output, d-e meter for 2 megs, 
and minimum input impedance; strip chart recorder registers 
output data. 


Skidding Friction—Effect of Hysteresis Losses in Tyre Tread 
Rubber, B.E.SABEY. Contemporary Physics v 1 n 1 Oct 1959 
p 56-61. Magnitude of friction between tire and wet road 
depends on physical characteristics of both road surface and 
tire: recent work shows that when well-lubricated rubber 
slides over hard surface, as in case of tire on wet road, large 
part of frictional resistance may arise from energy losses 
in rubber as it is deformed by projections in hard surface and 
then recovers; these are so-called hysteresis losses. 


Wear. Tread Wear Operating Variables and Index Determina- 
tion, J.L.GINN, D.L.MARLOWE, R.F.MILLER. SAE—Paper 
n 186C for meeting June 5-10 1960 6 p. Approach used by 
B.F.Goodrich Co Research Center in tire testing program to 
predict how new tread compound or construction will affect 
tread life of tires in hands of customers; discussion is 
devoted to study of tread wear resulting from “pure” sever- 
ities; vehicle was operated at low speeds straight ahead for 
low values and under severe cornering for high values; 
individual effect of some of operating variables. 


Wear of Slinping Wheels, A.SSCHALLAMACH, D.M.TUR- 
NER. Wear-Usure-Verschleiss v 3 n 1 Jan 1960 p 1-25. At- 
tempt is made to investigate conclusions which can be drawn 
from mechanism governing relative motion between wheel 
and track in their common area of contact during hindered 
rolling; fear is calculated as function of slip and physical 
properties of rubber tires; at moderate slip, wear is found 
to increase as square of slip; at constant slip, wear increases 
with increasing stiffness, and decreases with increasing elastic 
hysteresis of wheel; results allow estimate of dependence of 
wear on speed. (In English). 


RUBBER TO TEXTILE BONDING. See Rubber Tires—Cords. 
RUBBER VULCANIZATION. See Vulcanization. 

RUBBISH DISPOSAL. See Refuse Disposal. 

RUBIDIUM. See Geochemistry—Rubidium and Thallium. 
RUBIES. See Crystals; Masers. 


SAFETY. See Accident Prevention. 

SAFETY CODES. See Boiler Codes; Electric Accidents—Preven- 
tion; Industrial Trucks—Accident Prevention. 

SAFETY DEVICES. See Presses—Guards. 

SAFETY GLASSES. See Eye Protection. 


SAFETY VALVES. See Diaphragms; Economizers; Petroleum 
Refineries—-Instruments; Precious Metals. 


SAILING VESSELS 


Catamarans in Nylon. Man-Made Textiles v 87 n 429 Mar 
1960 p 39. Kat-O-Bel sailing craft, produced by Beltico Ltd 
Northern Ireland, are made from proofed nylon fabric and 
when deflated can be carried on car roof; larger model, Mark 
I, can carry six people in its cockpit, has waterline length of 
16 ft, beam of 8 ft 6 in. and 26 ft light alloy sectional bay- 
onet setting mast; smaller, Mark II, carries three people, 
has length oa of 9 ft 6 in., beam 4 ft 8 in., 14-ft mast. 


SAILPLANES. See Gliders and Gliding. 


re) 


RUNOFF 
See also Drainage; Floods; Hydrology; Rain and Rainfall; 
Snow Surveys; Soils—Moisture; Watersheds. 


Effect of Cover Types and Soils on Runoff in Northern 
Mississippi, S.J. URSIC, J.L.THAMES. J Geophysical Research 
v 65 n 2 Feb 1960 p 663-74. Hydrologic and meteorologie data 
for individual storms were collected from small headwater 
catchments representing types of cover; soils are silt loams of 
loessial origin and Coastal Plain sandy loams; surface runoff 
from each of three types of cover increased directly with 
proportion of loessial soil; shallow fragipan more than doubled 
amount of surface runoff and increased peak flows. 


Electronic Analog Computer for Runoff, Y.ISHIHARA. 
Japan Soc Civ Engrs—Trans n 60 Jan 1959 p 37-53. Funda- 
mental equation of runoff, especially during flood, was hy- 
draulically and hydrologically derived, based on Hayami’s 
theory of runoff; analog computer for runoff, whose computing 
circuit was directly represented by this equation, was de- 
signed and constructed. (In Japanese with English abstract). 


Predicting Storm Runoff on Small Experimental Watersheds, 
N.E.MINSHALL. ASCE—Proe v 86 (J Hydraulics Div) n HY8 
Aug 1960 pt 1 paper 2577 p 17-38. Careful estimates of runoff 
are required for design of flood-retarding and channel-stabiliz- 
ing structures, and bridges and culverts in small upstream 
watersheds; based on field experiments, method is presented 
for extending period of runoff records based on analysis of 
existing short term records of rainfall and runoff for water- 
shed, and longer record of rainfall alone; method for devel- 
oping synthetic unit hydrographs for ungaged areas. 


Rainfall Losses in Relation to Runoff for Small Catchments, 
A.K.TURNER. Instn Engrs, Australia—J v 32 n 1-2 Jan-Feb 
1960 p 1-6. Term ‘“‘small catchment”? is intended to include 
catchments in rural areas of up to about 15 sq mi in area; 
runoffs from such catchments are usually ungaged, so that 
designers must rely on their experience when estimating flood 
peaks; description of “losses”? that occur in rainfall-runoff 
relationship, and estimation of runoff, with reference to 
conditions in Victoria; tables give numerical data for estima- 
tion of losses by various methods. 

Runoff as Function of Moisture-Storage Capacity, J.L. 
THAMES, S.J.URSIC. J Geophysical Research v 65 n 2 Feb 
1960 p 651-4. Records from small watersheds in northern 
Mississippi indicate that surface runoff is strongly correlated 
with storage opportunity in upper 6 in. of soil; logarithmic 
expression was developed to describe relationships; procedure 
for calculating antecedent soil moisture storage over watershed 
is presented. 

RUNWAYS. See Airport Runways. 
RUPTURE DISKS. See Diaphragms; Shock Waves. 
RURAL ENGINEERING. See Farm Buildings. 


RUSTPROOFING. See Electroplating ; Enameling ; Galvanizing ; 
Metals Finishing; Protective Coatings. 

RUTHENIUM 

See also Iron Ruthenium Alloys; Platinum Metals. 

_Analysis of First Spectrum of Ruthenium (Ru 1), K.G. 
KESSLER. US Bur Standards—J Research—Physics Chem 
v 683A n 3 Nov-Dec 1959 p 213-51. Total of 105 even and 206 
odd levels are listed with observed Lande g-factors for 54 
even and 148 odd levels; complete list of approximately 3400 
classified lines in range 2013 to 11484 A is presented; ioniza- 
tion limit calculated from two member series is 59410 em- or 
7.364 v; analysis was extended with aid of computers. 

RUTILE. See Crystals; Ilmenite; Ore Treatment; Placers and 


Placering ; Semiconductors—Measurement; Titanium Ore 
Treatment. 


ST. LAWRENCE PROJECT. See Hydroelectric Power Plants— 
St. Lawrence Project. 


ST. LAWRENCE SEAWAY. See Inland Waterways—St. Law- 
rence River. 


SALAZAR DAM. See Dams, Earth—Portugal. 


SALINE WATER CONVERSION. See Seawater—Salt Removal ; 
Water Treatment—Salt Removal. 


SALT 


See also Borates ; Bromine; Crystals ; Evaporation; Geology 
-—Iran; Mineral Industry and Resources; Mineralogy—Hal- 
ides; Potash; Roads and Streets—Snow and Ice Control : Water 
‘Treatment—Salt Removal. } 


Beneficiation of Rock Salt at Detroit Mine “oh - 
TER, R.J.BRISON. Min Eng vy 12 n 8 Aug i960 m biped 
Mineral separation by thermoadhesive method; feeding, heat- 
ing unit, transfer equipment, and separation belt, feed rate 
is used as means for controlling radiant heat input to crude 
salt and thereby controlling quality of rock salt produced ; 


Handling. 


Manufacture. 


Refining. 
SALT BATH. FURNACES. 
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SALT—Continued 


feed rate to plant, softening point of resin, and adjustment 
of splitter are main points of automatic control; costs. 


Development of Thermoadhesive Method for Dry Separation 
of Minerals, R.J.BRISON, O.F.TANGEL. Min Eng v 12 n 8 
Aug 1960 p 913-17. Method for removing impurities from rock 
salt; process consists of selective heating by radiation and 
separation of heated particles on heat-sensitive surface; 
factors studied included type of heat source, design of heating 
unit, separation belt, selection of heat-sensitive coating, 
removal of heated particles from belt, contact between 
particles and coating, and maintenance of heat-sensitive 
surface; possible applications to other materials. 


Entropiediagramme fuer waessrige Salzloesungen, Z.RANT. 
Forschung auf dem Gebiete des Ingenieurwesens v 26 n 1 
1960 p 1-7. Entropy diagrams of aqueous solutions of salts ; 
description of method of plotting entropy-composition dia- 
grams from enthalpy-composition diagrams; method is based 
on fact that during evaporation of salt solutions, only 
negligible amounts of salt enter vapor phase; examples of 
plotting entropy vs salt or water content of CaCh, MgCl, 
NaOH, and NazCOz solutions from enthalpy data previously 
reported. 


Mineralogie, Geologie, Chemie und Technologie der Mi- 
neralsalze ozeanischen Ursprungs. Freiberger Forschungshefte 
A 123 June 1958 486 p, 1 map, 5 plates, 1 table. Mineralogy, 
geology, and technology of mineral salts of marine origin: 
symposium held on June 16 to 22 1958 in Hast Berlin by 38 
German and Soviet specialists on metamorphism of marine 
salt deposits, formation of Stassfurt salt deposit, role of 
trace elements in study of salt and potash deposits, physical 
chemistry of salt deposition, ion exchange in salt solutions, 
erystallization of salt, and upgrading of salts. 

Raspredelenie broma v kamennoi soli Angaro-Lenskogo 
solyanogo basseina i vozmozhnost nakhozhdeniya kaliinykh 
solei, V.S.OGIENKO. Akademiya Nauk SSSR, Geokhimiya n 
8 1959 p 721-6. Distribution of bromine in rock-salt of Angara- 
Lena salt basin and possibility of detecting potassium salt; 
comparison of values of bromine-chlorine coefficient with 
normal bromine contents in crystallization products of sea 
water is used as prospecting method; areas which are tenta- 
tively most promising for potassium and magnesium salt de- 
posits are established according to values of bromine-chlorine 
coefficient for rock-salt in separate pits of Angara-Lena salt 
basin. 


Ueber den Zusammenhang zwischen Flotation und Loeslich- 
keit von Salzmineralien, A.SINGEWALD. Zeit fuer Erzberg- 
bau u Metailhuettenwesen v 12 n 3 Mar 1959 p 121-35. De- 
pendence between flotation and solubility of salt minerals; 
flotability and hydration; relation of film pressure measure- 
ments and flotation; mechanism of flotation process on crystal 
surface; dependence of flotation on concentration of micelles. 
33 refs. 

Why A-Rays Discolor Salt, K.LADENBURG, A.BLOOM- 
BERG. Food Eng v 32 n 6 June 1960 p 55, 61. Irradiation 
study of yellowing of table salt in nuclear test explosion, to 
which food products had been exposed, and of interest in 
food preservation methods; results indicate that discoloration 
is solid state phenomenon due to phase transformation in 
erystals when freed electron has been trapped in anion 
vacancy; no bacteria, yeast, or mold survived radiation treat- 
ment. 


Wyoming’s Trona Trend. Min World v 22 n 4 Apr 1960 p 
26. Actual mining in Sweetwater county started in 1947; 
trona is found in several beds of which lower averages 10 ft 
in Green River formation; main trona bed is believed to be 
result of evaporation of ancient saline lake which left prac- 
tically no sodium chloride. 


See Cargo Handling; Materials Handling—Granular 
Materials. 


Controlled Crystallisation of Sodium Chloride, F. 
RUMFORD. Instn Chem Engrs—Trans v 38 n 1 Feb 1960 
p 10-20. Introduction of “Oslo” or fluidized bed crystallizer, 
in which evaporation and crystal growth are separated, should 
enable closer control of crystal growth to be established ; 
results show course of investigation on this project; crystal 
growth of sodium chloride can be controlled by fluid dif- 
fusion (above 50-55 C) or by surface orientation rate (below 
50°). 

Process for Recovery of Sodium Chloride, Sodium Sulphate 
& Sodium Carbonate from Sambhar Bittern, R.K.SAPRE, 
D.R.BAXI. J Sci & Indus Research v 18A n 9 Sept 1959 
p 430-4. Process comprises separating burkeite, double salt 
of NazSO4s and Na2SOs, from mixture of three salts, and then 
separating NazSOs and NazSO3 from burkeite by suitable 
modification of Trona process; mother liquor is subjected to 
solar evaporation to recover good quality NaCl; process was 
tested on bench pilot plant scale and results indicate its 
suitability for economic exploitation of bittern. 


See Evaporators. 


See Furnaces, Heat Treating—Salt 
Bath, 


SALT MINES AND MINING 


Engineering Two-Well Method of Solution Mining, J.K. 
HENDERSON. Chem Eng v 66 n 14 July 13 1959 p 147-8. 
Consideration of preplanning steps and techniques for setting 
up of two well system wherein two separate offset wells are 
drilled, water being pumped down one well and enriched 
brine produced from other; steps comprise well location with 
regard to direction and distance from each other, well drilling, 
pipe and cementing program, well completion and subsurface 
interconnection. 

Drainage. See Mines and Mining—Drainage. 


Louisiana. Bench Mining Salt on Gulf Coast, W.WEST. Min 
Congress J v 46 n 3 Mar 1960 p 69-70. Conversion from con- 
ventional face drilling system to benching has reduced labor 
cost by 50%, powder and cap cost by 40%/ton of salt and 
provided better breakage; drilling, blasting, haulage and sizing 
operations. 

Radioactive Waste Storage. 
Materials. 


SALT WATER INTRUSION. See Water Resources—Salt Water 


Intrusion. 
SALVAGE VESSELS. See Tugboats—Diesel. 
SAMARIUM. See Radioactive Materials. 
SAMPLING 


See also Coal—Sampling; Dust—Analysis; Inspection; Ore 
Sampling; Quality Control; Sewage Analysis—Sampling; 
Statistical Methods; Traffic Surveys. 

Concept of Indifference Quality Level in Designing Sampling 
Plan, L.W.SPOONER. Indus Quality Control v 16 n 10 Apr 
1960 p 6-10. Acceptance sampling plans involve risk that 
sample quality will not truly be same as lot quality; con- 
sideration of producer’s risk, consumer’s risk, and _ eco- 
nomical sample size, which are not always mutually com- 
patible; point of control proposed is IQL, (Indifference 
Quality Level) which is dividing line between acceptability 
and unacceptability ; IQL to fix point of control, and sample 
size to establish economic sharpness of decision; mathemati- 
cal calculation and curves. 


Effect of Hypergeometric Probability Distribution on Design 
of Sampling Plans for Small Lot Sizes, ALE.ROKHSAR, G.E. 
KANE. J Indus Eng v 10 n 6 Nov-Dec 1959 p 467-9. Sampling 
plans based on Poisson probability law which assumes that 
probability of drawing defective article remains constant 
from draw to draw; this is not valid for small lot sizes; 
hypergeometric probability distribution takes partial exhaus- 
tion into consideration; method of development and extent of 
hypergeometric tables calculated by computer; comparison of 
operating characteristic curves; tabular values for numbers 
ranging from 0 to 21 based upon hypergeometric distribution. 


Effect of Sequential Batching for Acceptance-Rejection 
Sampling Upon Sample Assurance of Total Product Quality, 
M.HALPERIN, G.L.BURROWS. Technometrics v 2 n 1 Feb 
1960 p 19-26. Paper examines overall grand lot quality based 
upon random samples from batches or sublots disposed of 
sequentially as they are produced; wisdom of assuming that 
statistically controlled process is single process is questioned ; 
paper demonstrates valid method for making what quality 
assurance statements are possible based on such samples; 
example refers to manufacture of reactor fuel elements. 


Introduction to Sampling Inspection, I.D.HILL. Inspection 
Engr v 23 n 6 Nov-Dec 1959 p 129-33, Quality Engr (formerly 
Inspection Engr) v 24 n 2, 3 Mar-Apr 1960 p 40-4, May-June 
p 75-81. Principles of sampling inspection without assuming 
any previous knowledge of statistics. Nov-Dec: Advantages 
and disadvantages of sampling as compared with 100% in- 
spection; how risks of sampling plan are displayed by its 
operating characteristic curve. Mar-Apr: Choosing sampling 
plan. May-June: Single sampling; methods given for calcula- 
tion of operation characteristic curves. 


Minimum Average Fraction Inspected for Continuous 
Sampling Plan, G.J.RESNIKOFF. J Indus Eng v 11 n 3 
May-June 1960 p 208-9. Method of determining parameters 
which yield minimum average fraction inspected for specified 
Average Outgoing Quality Limit (AOQL) for continuous 
sampling plan CSP-1. 

Misclassified Data from Binomial Population, A.C.COHEN, 
Jr. Technometrics v 2 n 1 Feb 1960 p 109-138. Method of 
maximum likelihood is employed to estimate binomial param- 
eter p whenever erroneous observation or report results 
in yeeording ¢ defective samples when there are actually 
«+1; proportion of erroneous observations is estimated, and 
asymptotic variances and covariances of estimates are ob- 
tained; numerical example. 


New Model for Work Sampling—GREDS Theory, J.J. 
HALSEY. J Indus Eng v 11 n 6 Nov-Dec 1960 p 501-8. 
Technique presented guarantees randomness by use of random 
numbers and uses more general formula of Ratio Estimate 
instead of classical binomial model; application of model and 
technique, based on somewhat more complicated model, but 
extremely simple method for estimating sampling variation 
using range is given; term GREDS describes variable sized 
Grids used for Ratio Estimates of Delays by Sampling. 


See Industrial Wastes—Radioactive 
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O C Curves for ChSP-1 Chain Sampling Plans, C.R. 
CLARK. Indus Quality Control v 17 n 4 Oct 1960 p 10-12. 
Operating characteristic curves are introduced for cases not 
presented by H.F.DODGE in concept of chain sampling plans; 
practical example and curves given. 

Sampling Inspection Layouts, H.F.DODGE. Indus Quality 
Control v 16 ia Jan 1960 p 14-16. Outline of method that 
is useful in making up sampling inspection layouts using 
Dodge-Romig AOQL sampling inspection tables ; procedures 
for two classes of defects, termed major and minor, can be 
readily extended to three or more classes of defects; three 
examples illustrate procedures. 

Stopping Rules With CSP-1 Sampling Inspection Plans In 
Continuous Production, R.B.MURPHY. Indus Quality Control 
vy 16 n 5 Nov 1959 p 10-16. Technique for selecting CSP-1 
sampling inspection plan for attributes is. proposed and 
illustrated; on basis of comparative study, kind of stopping 
rule to accompany such plan is chosen and table and equa- 
tion are presented to assist in selecting parameter. 


Unusual Work Sampling Application, J.A-RITCHEY. J 
Indus Eng v 10 n 6 Nov-Dec 1959 p 450-5. Description of 
new application of technique to analyze activity patterns of 
one group of engineering teachers in engineering school of 
large university; activity categories; design for study; data 
collection problems; summary of results. 


Work Sampling—Eleven Fallacies, H.O.DAVIDSON. J Indus 
Eng v 11 n 5 Sept-Oct 1960 p 367-71. List of 11 fallacies 
examined point by point to provide motivational stimulus to 
further study of sampling principles; discussion covers role 
of probability, effect of delays, number of observations, 
randomization of sampling, etc. 


SAND, FOUNDRY 


See also Foundry Practice; Iron Foundry Practice ; Mal- 
leable Iron Foundry Practice; Steel Foundry Practice. 


Aspects on Olivine Sand as Moulding Material in Steel 
Foundries, K.BECKIUS, A-HULDT. Jernkontorets Annaler v 
144 n 9 1960 p 708-34. Mineralogy and occurrence; physical 
properties; crushing behavior; theoretical considerations on 
changes in olivine by heating and cooling; general health 
considerations; reaction of lung tissues to olivine particles ; 
experiments on animals gave clear evidence that olivine 
sand does not cause silicosis. (In English). 


Canadian Non-Ferrous and Tron Foundry Sand Practice 
Survey, A.E.MURTON. Modern Castings v 387 n 4 Apr 1960 
p 199-208. Results of foundry sand practice survey con- 
ducted by AFS Canadian Sand Committee (8-Y); gradual 
change from natural to synthetic sand systems carried out, 
mostly because of possible better control of their sand proper- 
ties; details of complete survey, covering different types of 
foundries are given. 

Continuous Automated Mulling, J.H.SCHAUM. Modern 
Castings v 37 n 5 May 1960 p 82-6. Foundry sand prepara- 
tion system run continuously without need for constant atten- 
tion of muller operator at Wolverine Brass Works, Grand 
Rapids, Mich; many benefits obtained by installing new type 
continuous dual muller and electronic moisture controller 
plus automatic hopper filling at molding stations; system 
described. 

Contribution a l’etude des caracteristiques a vert des sables 
argileux, P.JASSON. Fonderie n 174 July 1960 p 267-78. 
Study to determine correlation between various factors in- 
fluencing green sand bonding strength; results show how 
variation of green strength is related to moisture, clay con- 
tent, base-sand grain characteristics and presence of fine 
particles. 

Determination of True Clay and its Effect on Sand Control 
at Dominion Engineering Works, D.R.PHILLIPS. Can Metal- 
working v 23 n 10 Oct 1960 p 79-81. Method used and results 
obtained are described; best control of green and _ baked 
strength is possible if amount of true clay and other particle 
sizes can be estimated. 

El angulo de friccion en las tierras de moldeo en verde y 
su relacion con las propiedades tecnologicas y la hidratacion 
de las arcillas, JNAVARRO-ALCACER. Instituto del Hierro 
y del Acero v 13 n 63 Jan 1960 (special issue) p 1-15. Angle 
of friction in green molding loam and its relation to tech- 
nological properties and hydration of clays; concept of 
“angle of internal friction’? derived from theory by Mohr has 
been employed in study of molding loam; it is believed that 
this angular magnitude can express numerically so-called 
“flowability” of molding loam. 23 refs. 


Formsande mit Zusatz von Glykolen, besonders fuer Schwer- 
metallguss, E.BRUNHUBER, W.BUECHEN. Giesserei v 47 
n 13 June 30 1960 p 358-61. Molding sands with glycol addi- 
tions, particularly for heavy-metal castings; discussion of 
effect of ethylene and diethylene glycol additions on properties 
of molding sands, particularly bentonites, and on surface 
properties of castings; possible use in light-metal and in iron 
foundry is mentioned. 


Green Sand Principles for Controlling Quality, R.W.HEINE, 
E.H.KING, J.S.SSCHUMACHER. Modern Castings v 87 n 4, 


SAND, FOUNDRY—Continued 


5, 6 Apr 1960 p 41-3, May p 88, 90, June p 48-50, v 388 n 1 
July p 46-8. Official 1959 exchange paper from AFS to 
Australian branch of Institute of British Foundryman ; princi- 
ples discussed refer entirely to synthetic molding sands used 
in iron foundries; their application to nonferrous and steel 
foundry sands is mentioned where applicable. Apr: Clay- 
sand-water proportions. May: Additives and their purposes. 
June: Effect of molding operations on mold properties. July: 
Casting defects. 

Hot Properties of Molding Sand, A.G.JOHNSTON. Modern 
Castings v 37 n 2 Feb 1960 p 38-40. Three requirements for 
good molding sand discussed, including good hot strength, 
minimum expansion with rising temperature, and hot de- 
formation. 


How CSF Planned its New Sand System, R.PERRAULT. 
Can Metalworking v 23 n 7 July 1960 p 29-31. In moderniza- 
tion program undertaken by Canadian Steel Foundries in 
Montreal, sand system was divided in five distinct elements, 
sand unloading, dead to live storage, sand preparation and 
distribution, sand return and sand reclamation; automatic 
control center installed in each section. 


How Molding Sand Moisture Affects Casting Quality, J.S. 
SCHUMACHER. Foundry v 88 n 8 Aug 1960 p 70-4. Results 
of study of moisture content and its effects on properties of 
molding sand; importance of careful attention to molding 
methods. 


Influence of Pore Size on Some Properties of Foundry Sand, 
J.H.GITTUS. Iron & Steel v 33 n 9 Aug 1960 p 429-33. Method 
developed for computing average intergranular pore size of 
foundry sand from knowledge of its grain size distribution ; 
thermal conductivity, gas permeability and resistance to metal 
penetration for several sands were calculated and found to 
agree well with experimentally derived values. 


Installation de sablerie, A.,BONNEAU. Fonderie n 176 Sept 
1960 p 371-82. Modern foundry sand installation; layout for 
mechanized sand preparation, choice of equipment and mode 
of installation in accordance with present and future needs. 


Kontinuerlig sandberedning, N.OHBOM. Gjuteriet v 50 n 
8 1960 p 107-9. Continuous sand preparation; two sand mix- 
tures described are Pekay and Junkerath mixtures. 


Mechanizes Use of Cold Setting Sand Mixes. Foundry v 88 
n 8 Mar 1960 p 103-7. Installation at Farrel-Birmingham Co, 
Ansonia, Conn of automatic batching system for preparing 
cold setting sand mixes and conveyor line on which cores and 
molds are produced; castings weighing up to 40 tons produced 
in sand bonded with cold setting binder; advantages including 
time saving, practical elimination of ramming and bedding 
in, reduced manpower and less skilled help required, ete, have 
more than offset relatively high cost of special binder sand 
mixture. 

Nuevo factor de control de arenas de moldeo: El pH, J. 
CASTELLS RUIZ. Instituto del Hierro y del Acero v 13 n 
63 Jan 1960 (special issue) p 60-75. New factor of control of 
molding sand: pH; study aimed at determining cause of sur- 
face defects on gray iron and steel castings, when using 
reclaimed molding sand; control method consists in measuring 
acidity or alkalinity of sand mixtures; correction of pH value 
by means of addition of alkaline products to sand gave satis- 
factory results. 

Ramming and Clay Content Effect on Hot Compression 
Strength of Molding Sand, R.W.HEINE, J.S.SCHUMACHER, 
W.F.SHAW, E.H.KING. Modern Castings v 37 n 6 June 1960 
p 90-7. Basie information on principles of effects of clay 
content, and type and amount of ramming on elevated tem- 
perature properties of simple sand-clay-water mixtures; it is 
shown that increased ramming can raise hot compressive 
strength of any sand mixture by about 4 to 10 times, depend- 
ing on temperature of testing as mold hardness increased 
from 60 to 90 or above. 


Sand Angularity and Shape Factors, G.J.VINGAS, A.H. 
ZRIMSEK. Modern Castings v 38 n 4 Oct 1960 p 73-82. Sur- 
face area measurements and theoretical and experimental re- 
lationship ; limitation of surface area to volume measures in 
describing shapes, interpreting sharp corners, edges or sur- 
faces or designating numerically shapes as they depart from 
spherical, js shown; air permeability method is discussed, 
with its limitations and abilities in measuring surface area 
as such; how it compares with other methods. 


Sand Segregation Causes and Effects, T.W.SEATON. Metal 
Industry v 96 n 4 Jan 22 1960 p 67-8, 72. Indexed in Engineer- 
ing Index 1959 p 1218 from Foundry Nov 1959. 


Shell Moulding Sands, E.R.B.WILLETTS. Metal Industry v 
96 n 11, 12 Mar 11 1960 p 207-10, Mar 18 p 235-6. Require- 
ments for sand suitable for shell molding; powder resin/sand 
mix ; cold coating ; liquid powder resin/sand mix; warm coat- 
ing; troubles experienced with peel back; choice of sands: 
economic considerations. - 


Some Aspects of Indian Foundry Raw Material 
RAO. Indian Inst Metals—Trans vy 138 Mar 1960 gf ors 
Availability and chemical and_ physical characteristics of 
Indian foundry sands and molding materials and Indian 


Binders. 


Moisture. 


Processing. 
Reclamation. 


Testing. 
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bentonites, bonding clays, etc; report of work done in Na- 
tional Metallurgical Laboratory on different sands related to 


ase, Barakar, Jabalpur, Rajmahal and Madras silica 
sand, 


Study of Bonding Forces Between Bentonite and Silica Sand, 
S.FELIU, J.M.NAVARRO, H.F.TAYLOR. Brit Foundryman 
v 53 pt 6 June 1960 p 273-7. Study made to find out whether 
adhesive forces between clay and refractory determined bond- 
ing strength of sand-bentonite-water molds, or whether 
strength of bond depended upon cohesive forces of clay bond; 
information was needed to guide research effort aimed at 
improving mold making materials and methods; results indi- 
cate that on fracture bond is broken through clay face and 
not through silica/clay interface. 


Systematic Approach to Sand Design and Control, A.H. 
ZRIMSEK, G.J.VINGAS. Modern Castings v 38 n 2 Aug 1960 
p 94-108. Basie properties of various sand additives; major 
variables encountered in simple clay-sand-water systems; 
results shown in graphical form. 


Use of Peat in Clay-Bonded Moulding Sands, W.B.PARKES. 
BCIRA J v 8 n 2 Mar 1960 p 169-76. Tests reported indicating 
that peat is useful addition to green sand molds; it is as 
effective as wood flour in preventing scabbing and has two 
important advantages: addition of large amounts has less 
harmful effect on molding properties and dirt inclusions due 
to friability of molds which have air-dried by standing be- 
fore closing are less frequent. 


See also Foundry Practice—Core Making. 


New Type Sand Binder. Foundry vy 88 n 8 Aug 1960 p 
128, 130. Experimental work conducted with new type of 
sand binder, principal ingredient of which is furfuryl alcohol; 
general properties of binder; how it is used. 


Handling. See Materials Handling—Foundries. 


Nuclear Unit Detects Moisture In Foundry Molding 
Sand, H.A.BURLEY, M.J.DIAMOND. Iron Age v 185 n 24 
June 16 1960 p 124-5. New instrument developed by Physics 
Dept, General Motors Research Laboratories, uses radioactive 
fast neutron source (Pu 239) to measure moisture in 3200 
lb sand charge to accuracy of 0.05% moisture content at 3% 
level in less than 1 min; collision of fast neutrons with H2 
nuclei reduces their speed; detection of slow neutrons so 
produced, provides measure of moisture content; description 
and sketch of system installed at Danville Plant of Central 
Foundry Div. 


See Screens and Sieves. 


Die Aufbereitung und Klassierung von Giesserei- 
sanden durch Schlaemmverfahren, T.EDER. Giesserei v 47 n 3 
Feb 11 1960 p 62-8. Reclamation and grading of foundry sands 
by flotation methods; general discussion of classification of 
sands by grain size; principles of different flotation methods 
(horizontal, vertical, or combination of two) used in re- 
claiming sands with grain sizes less than 1.5 mm. 


Apparent Thermal Conductivity of Molding Sand at 
Elevated Temperatures, D.H.WHITMORE, Q.F.INGERSON. 
Modern Castings v 37 n 2 Feb 1960 p 49-57. In observations 
made at 900 to 1800 F, experimental curve of apparent 
thermal conductivity of synthetic silica molding sand vs 
temperature exhibited decreasing conductivity with increas- 
ing temperature below 1100 F, shallow minimum between 1100 
and 1500 F and sharply rising conductivity with increasing 
temperature above 1500 F; temperature behavior of apparent 
conductivity interpreted in light of proposed model; calcula- 
tions of conductivity based on this model agree favorably 
with experiment. 


Density-Sand Grain Distribution Effect on Physical Proper- 
ties, T.W.SEATON. Modern Castings v 37 n 1 Jan 1960 p 
45-8. AFS Sand Division Basic Concepts Committee work on 
sand density is presented, showing results of several re- 
searchers working with various sands; sieve fraction densities, 
sand distribution effect on density and grain distribution 
effect on density and physical properties are indicated. 


El comportamiento de los materiales de moldeo sometidos 
a un calentamiento brusco, en relacion con la aparicion de 
dartas, H.G.LEVELINK. Instituto del Hierro y del Acero v 
13 n 65 Jan-Mar 1960 p 254-67; see also German version in 
Giesserei v 47 n 13 June 30 1960 p 339-46. Behavior of mold- 
ing materials during rapid heating and effect on occurrence 
of defects; various sand mixtures investigated; relation be- 
tween rapid heating phenomena on one hand, and charac- 
teristics of molding material and formation of casting de- 
fects on other. 


Five New Tests for Controlling Shell Molding Sand Mix- 
tures. Modern Castings v 38 n 4 Oct 1960 p 55-9. Details of 
tests developed by AFS for determining melt point, hot tensile 
strength, hot deflection, transverse strength, and permeability. 


Molding Sand Control by Greene Compressive and Shear 
Strengths Testing, R.W.HEINE, E.H.KING, J.S.SCHU- 
MACHER. Modern Castings v 37 n 3 Mar 1960 p 86-8. Method 
for determining bonding power of clay in foundry sands 
quickly and accurately is presented; it uses “effective clay 
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content”’’, defined as bonding power of clay in used foundry 
sand expressed as percentage equivalent to bonding power of 
given new clay amount. 


Pruefverfahren zur Bestimmung der spezifischen Ober- 
flaeche, der Kornform und der Kornstruktur von Giessereisan- 
den, F.HOFMANN. Giesserei v 47 n 3 Feb 11 1960 p 49-56. 
Methods for determination of actual and theoretical specific 
surface of foundry sand, its grain shape and grain structure 
(porosity) ; discussion of relation between specific surface, 
grain size, and grain distribution; importance of determina- 
tions to foundry practice, particularly consumption of liquid 
core binders and proper amount of water in clay binders. 


Selected Principles of Soil Mechanics Related to Sand Test- 
ing, Molds and Cores, D.C.WILLIAMS. Modern Castings v 37 
n 3 Mar 1960 p 107-11. Attempt made to relate certain 
principles of soil mechanics to evaluating sand test data; 
according to these principles, if compression and_ tensile 
strengths are known there can be only one value for shear 
strength; new approach to studying subject of sand flow- 
ability is suggested. 

Shatter Test Use for Controlling Clay-Bonded Sand, W.B. 
PARKES, R.G.GODDING. Modern Castings v 38 n 8 Sept 
1960 p 59-66. In procedure described standard AFS test piece 
is stripped by means of stripping post so mounted that im- 
mediately after leaving container test piece falls vertically 
through height of 6 ft onto solid anvil set in center of 
Y%-in. standard sieve; shatter index is percentage by weight 
of test piece which remains on'% in. mesh sieve; test should 
be used with green strength test; apparatus required and 
method of operation for shatter test. 


Test to Control Green Sand Properties in Mold. Modern 
Castings v 37 n 1 Jan 1960 p 36-7. Test results presented ; 
mold hardness and density of molds; relationship between 
mold hardness and density for test specimens and molds; it 
is shown that mold hardness and density of mold can be re- 
produced in 2-in. by 2-in. diam specimens. 

SAND, SILICA 
See also Foundry Practice—Carbon Dioxide Process. 


Quick Method for Estimating Alumina in Silica Sands, 
H.F.UTLEY. Pit & Quarry v 52 n 3 Sept 1959 p 105-6. Method 
permits grab sample of quartz product tv be taken during 
processing and analyzed in 10 min; procedure, while not 
truly accurate, does indicate whether or not plant is meeting 
specifications for certain product; arrangement uses Jones 
sample cutter, Sepor micro-splitter, and 50 mesh sieve; in 
given example count of 16 particles of plus 50 mesh sand 
indicates assay of 1% AlezOs; standard straight line graph 
for determination of 2% alumina or less. 


Simplot Washes High-Grade Glass Sand From Nevada 
Sandstone, J.B.HUTTL. Eng & Min J v 161 n 1 Jan 1960 p 
90-2, 94. 99.4% silica and washed foundry sand almost as 
pure are being produced at rate of 300 to 350 tons per day 
by Simplot Silica Products, Ine from their deposit in Clark 
County, Nevada’s silica sand producing center; operations 
cover drilling, blasting, open pit mining, washing, screen- 
ing and drying. 


Toughness of Grinding Sands, R.C.HOFFMAN. Glass In- 
dustry v 41 n 9 Sept 1960 p 483-6, 524, 526. Significant dif- 
ferences in toughness exist between silica sands, as indicated 
by results of size reduction treatments applied to samples 
from varied geographical locations and having different geo- 
logical histories; in grinding of plate glass, spherical shaped 
grains are more resistant to fracture than angular grains; 
on basis of work presented, it is suggested that ball milling 
technique offers convenient means for determining relative 
toughness values of series of silica sands. 


SAND AND GRAVEL 


See also Geology—Kansas; Mineral Industry and Resources ; 
Petrology—Sedimentary; Road Materials—Aggregates; Sand 
and Gravel Plarts. 


Moeglichkeiten und Grenzen der Kiesdosierung, R.BEYELER. 
Schweiz Bauzeitung v 78 n 16 Apr 21 1960 p 266-9. Possi- 
bilities and limitations of dosage of gravel; aspects of grain 
size separations, humidity, and percent of undersize grains; 
technique of reliable supply of predetermined volume or 
weight of gravel sizes; description of Swiss equipment operat- 
ing either on volume or weight principle. 


Stone Sand for Masonry Mortar, J.E.GRAY, J.E.BELL. 
Crushed Stone J v 35 n 2 June 1960 p 3-7. Cooperative tests, 
in order to revise specifications, were carried out by Sub- 
committee IV of ASTM Committee C-12 with participation 
of National Crushed Stone Assn; tabulated results show 
comparative data on differences by using stone sand or 
natural sands under various conditions; it is concluded that 
there are no significant differences in properties of mortar 
made with stone sand and those made with natural sand. 


Voprosy genezisa i rasprostraneniya kvartsevykh malozhele- 
zistykh peskov, A.M.TSEKHOMSKII. Geologiya Rudnykh 
Mestorozhdenii n 4 July-Aug 1959 p 90-102. Problems of 
origin and distribution of quartz sands with low iron con- 
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SAND AND GRAVEL—Continued 
tent; distribution of pure quartz and oligomictic sands in 
major tectonic structures and their abundance in sequences 
of different age. 

Dredging. See also Dredges. 

Dravo Dredge No. 16—Modern Dredge for Mining and Com- 
plete Processing of Sand and Gravel from Underwater De- 
posits, W.L.PRICE. Nat Sand & Gravel Assn—Cir 82 Apr 
1960 23 p. Performance requirements, design and construc- 
tion, and equipment specifications for dredge and processing 
equipment for use by company producing sand and gravel 
aggregates from underwater Ohio River deposit of glacial 
origin; diagrams, photographs, flow sheet; table showing 
theoretical production based on 500 ton/hr capacity. 


Stockpile Measurement. See Photogrammetry. 


Testing. Untersuchung eines Sandes in einem grossformatigen 
Kastenschergeraet, H.USSMOLTCZYK. Bauingenieur v 35 n 5 
May 1960 p 162-7. Examination of sand in large size box- 
shaped shear testing apparatus; tests were conducted for 
determination of friction values in relation to line of dis- 
placement; apparatus was constructed according to principle 
of A.CASAGRANDE and it makes possible soil shear tests 
on 20 to 50 sq em soil surfaces, up to 15 em high. 


Transportation. See Materials Handling—Hydraulic. 
SAND AND GRAVEL PLANTS 


See also Conveyors—Belt; Crushed Stone Plants; Railroads 
—Industrial. 


Erfahrungen mit Hydrocone-Brechern in der Naturstein und 
Kiesindustrie, H.MOTEK. Aufbereitungs-Technik v 1 n 1 
Jan 1960 p 40-5. Experience with hydrocone-crushers in rock 
and gravel industry; hydrocone-crusher is fine gravel crusher 
equipped with hydraulic overload protection; crusher slit is 
adjusted by operating hydraulic pump; in rock and gravel 
industry, hydrocone is mainly used as fine grain crusher 
yielding final grain of 0-8 mm and about 18 mm respectively ; 
wear of crushing machines; approximate service time of 
crushing machines. 


How Jigs Solve Coal Problem, H.B.CHARMBURY. Rock 
Products v 63 n 6 June 1960 p 95-7. Removal of coal con- 
taminant from sand at plant of Airport Sand & Gravel Co in 
northeastern Pennsylvania; special jigs, using ‘‘differential 
acceleration,” are variation of ordinary jigging process that 
sends pulsating currents of water through bed of particles; 
light coal particles flow into reject launder from top of bed, 
and sand is removed from hutches in bottom of jig, as well 
as from end of unit after coal has been removed. 


Cincinnati, Ohio. See Sand and Gravel Plants—Waste Recovery. 


Dallas, Tex. Sand and Gravel Plant Built to Dual-Purpose De- 
sign, B.C.HEROD. Pit & Quarry v 52 n 12 June 1960 p 126-8, 
130-1. 275 cu yd/hr plant of Wesco Materials Corp com- 
prises standardized units for easy erection and dismantling; 
plant operation involves desanding phase followed by com- 
pletely separate processing lines for gravel and sand, and 
unique handling and stockpiling system for latter; description 
of plant equipment; stripping of 19 ft overburden. 


Des Moines, Ia. Small Feeder Proves Big Boost to Jig Effi- 
ciency, K.A.GODFREY, Jr. Rock Products v 63 n 5 May 1960 
p 165-6. Remer, diaphragm type, jig is used for processing 40 
to 45 tph of buckshot and concrete gravel in West Des Moines 
Sand & Gravel plant; electromagnetic vibrating feeder spreads 
feed in thin layer, so jig’s pulsating action separates all 
gravel particles effectively ; cost comparison. 


El Rio, Calif. Pacesetting Plant Stresses Automation, HMS, 
R.S.TORGERSON. Rock Products v 63 n 2 Feb 1960 p 98-103. 
Plant has 400 tph capacity in screening, washing and crushing 
operations; HMS plant comprises 10 ft diam separator cone 
and also magnetie separator and screw classifier for recovery 
treatment of heavy media; remote control console in sand 
and gravel plant and in batching plants, and electrical con- 
trol in scale house; description of twin concrete batch plants, 
6000 lb hot mix asphalt plant, conveyors, crushers, scalping 
sereens, screens, etc. 

Fenton, Mo. Missouri Firm Records Steady Growth, B.C. 
HEROD. Pit & Quarry v 53 n 2 Aug 1960 p 116-20. Modern- 
izing imereased dredging, screening, washing, and crushing 
production of sand and gravel plant of Winter Bros Co to 4000 
tpd; 3 cu yd clamshell crane dumps dredged material into 
surge pile or into feed hopper; Tournatractor is used on 
surge to transfer material from one area to another for 
blending and control of moisture content; use of double- 
deck screens; two 10 ft sand dewatering wheels; Whirlcones 
control fines in sand _ stockpiles. 


Great Britain. Rock Common Sand Pit, C.K.G.LAMMING. 
Mine & Quarry Eng v 25 n 11 Nov 1959 p 486-91. Four sec- 
tions of conveyor, traveling at belt speed of 165 fpm, are 
used to convey sand distance of 270 yd to treatment plant ; 
at Washington, Sussex preliminary screening is performed on 
Niagara vibrating screen fitted with 7/16 in. mesh; sand is 
washed in Wilkinson Rubber Linatex separation system. 


Sand Production at Warmwell. Mine & Quarry Eng vy 26 n 
10 Oct 1960 p 437-8. New plant with capacity of 50 tph com- 


SAND AND GRAVEL PLANTS—Continued 
prises pontoon-mounted suction pump delivering through 350- 
400 ft of 6 in. piping to screening, washing and dewatering 
unit mounted above twin 22 ft diam steel storage bins, each 
having 200 cu yd storage capacity. 

Kalamazoo, Mich. Air Jig Saves Beneficiating Dollars, K.A. 
GODFREY, Jr. Rock Products v 62 n 10 Oct 1959 p 106-8, 110. 
150 tph Baum air operated beneficiating jig is used at 300 tph 
plant of American Aggregates Corp, to solve problem of meet- 
ing requirements of increasingly stringent state specifications ; 
about 170 tph of gravel and 4500 gpm of water travel through 
jig plant; by using rotary air valves, 49 cycle per min up- 
down motion of water can be controlled more precisely than in 
diaphragm jigs. 

Lorain, Ohio. Sand and Gravel from Lake Erie, W.E.TRAUF- 
FER. Pit & Quarry v 53 n 3 Sept 1960 p 128-31. Besides usual 
production of sand from lake bottom with centrifugal pump 
aboard sandsucker, plant has processing facilities on shore to 
crush plus 4 in. gravel sizes which were hitherto wasted ; 
300 ton capacity 150 ft long diesel powered sandsucker barge 
dredges sand and delivers it to 6 to 10 mi distant plant; 
description of unloading clamshell crane, preliminary sizing 
screen, final sizing screen, and sand screw washer. 


New York. Catskill Producer Aims High, B.C-HEROD. Pit & 
Quarry v 53 n 2 Aug 1960 p 80-6. Sullivan Highway Products 
New York Co, built new sand and gravel plant at Masten 
Lake and new crushed stone plant at Bridgeville; both plants 
produce 200 tph; deposit at Masten Lake consists of 40% 
gravel and 60% sand; at Bridgeville plant, primary crushing 
stage is completely separate from rest of installation, and 
has been erected in quarry area; description of equipment 
and flow diagram of both plants. 


Ontario. British Equipment Used in New Canadian Gravel 
Plant, W.E.TRAUFFER. Pit & Quarry v 52 n 11 May 1960 p 
82-4, 92. All new equipment, from pit to sand classifiers and 
loading bins, listed in paper, was brought from Great Britain 
as unit for new 250 tph plant at Brantford; description of 
dolomitie deposit quarried in 60 to 70 ft high face, which 
averages 65% gravel and 35% sand. 


Sanger, Calif. Flexible Plant Boasts Finger-Tip Control, V.E. 
HANSEN. Rock Products v 63 n 2 Feb 1960 p 122-4, 128. 200 
tph plant can exclude or include operation of any of its three 
screening towers depending on kind and size of aggregate 
being produced; adjoining quarry has 50 million tons of re- 
serve of clay-free rock; one-man push button control of 
operations; description of plant equipment. 


Springfield, Il. Problem: Tough Market—Solution: Build New 
Plant. Rock Products v 63 n 7 July 1960 p 90-5. New 200 
tph plant of Springfield Sand & Gravel Co, Springfield, Il] re- 
places old one; twin scalping-classifying tank to reclaim 
premium specification sand that old plant rejected; descrip- 
tion of complete washing, classifying and blending facilities 
to make four grades of gravel and three grades of sand; con- 
tinuous dredging operation by suction dredging; flowsheet 
of plant and list of equipment given. 


Stockpile Measurement. See Photogrammetry. 


Switzerland. Neuzeitliche Kiesaufbereitungsanlage in der 
Schweiz, K.BAETTIG. Aufbereitungs-Technik v 1 n 6 June 
1960 p 245-51. Modern gravel processing plant in Switzerland; 
output of plant is 70 m*/hr; 23 different size groups are 
treated independently; two screen systems are used for 
crushed material; jaw crusher, 2 hammer crushers, 3 rotary 
crushers and 1 three roller ring mill treat 60 m® of material 
per hr and convert it into broken sand, chips and ballast with 
grain sizes ranging from 0 to 60 mm. 


Waste Recovery. Scalper, Cyclone Solve Fines Recovery Problem, 
K.A.GODFREY, Jr. Rock Products vy 63 n 1 Jan 1960 p 126-8. 
Ohio Gravel Co at Cincinnati, Ohio, uses 8 by 32 ft sand 
scalping tank and 24 in. liquid cyclone for recovery of fines 
in order to prevent stream pollution and to recover valuable 
waste material; cyclone catches fines down to 200 mesh, if 
desired, 

SAND BLASTING. See Metals Cleaning—Blast. 

SAND CASTING. See Foundry Practice; Sand, Foundry. 


SANDSTONE. See Petrology—Sedimentary; Rock Products ; 
Sand, Silica; Sand and Gravel. 


SANDWICH CONSTRUCTION. See Aireraft Manufacture— 
Sandwich Construction; Building Materials; Laminated Prod- 
ucts; Metal Cladding ; Office Equipment; Plastics—Laminated ; 
Le ih Radio Equipment—Materials; Radio Equipment— 

iniature. 


SANITARY ENGINEERING 


See also Air Pollution ; Industrial Wastes; Plumbing; Rat 
Eradication ; Refuse Disposal; Sewage Bacteriology ; Sewage 
Treatment ; Sewers; Water Pollution; Water Treatment Plants. 


Man Versus Environment. ASCE—Proc v 86 (J Sanitar 
Eng Div) n SA4 July 1960 pt 1 paper 2549 p i328" Report a 
ASCE Committee on Sanitary Engineering Research gives short 
summary of papers presented by Principal speakers at confer- 
ence concerning fields of water supply, water pollution, air 
pollution, food technology, and occupational health; purpose 
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of conference was to evaluate inter-relationship of new de- 
velopments. and to determine areas in which research activities 
should be initiated or expanded. 


Germany. Development in Public Health Engineering in Ger- 
many, F.POEPEL. Instn Civ Engrs—Proe v 14 Dec 1959 
Paper n 6399 p 339-62. Water supply and sewage disposal; 
water consumption amounts to 11 billion cu m per yr, which 
means 199 liters daily per capita consumption; of total 21 
million cum of daily sewage flow 28,5% is discharged after 
sufficient treatment, 47% after insufficient treatment, and 
24.5% without treatment; heavy pollution of rivers; study of 
proper treatment methods. 


SANITARY WARE. See Ceramic Products—Manufacture. 
SAPPHIRES. See Alumina; Crystals. 

SASKATCHEWAN DAM. See Dams, Earth—Saskatchewan. 
SATELLITES 


See also Aerodynamics—Heating Effects; Direction Finding 
Systems; Ionosphere; Moon; Radio Astronomy; Radio Com- 
munication—Interplanetary; Rockets and Missiles; Space 
Flight; Space Vehicles. 


Analytical Method for Studying Lateral Motion of Atmos- 
phere Entry Vehicles, R.E.SLYE. NASA—Tech Note n D-325 
Sept 1960 18 p. Study of lateral motion of satellite vehicles 
entering earth’s atmosphere; simple method appears to be 
adequate for studying small entry angle trajectories for lift 
drag ratios up to about 1.5; bank angles of 45° tend to yield 
maximum lateral range; numerical studies indicate that ne- 
glect of earth’s rotation in calculations may introduce errors 
of as much as 10% in resultant lateral range. 


Charge and Magnetic Field Interaction with Satellites, D.B. 
BEARD. J Geophysical Research v 65 n 1 Jan 1960 p 1-7. 
Negative potential will be induced on satellite, but it is 
smaller than has previously been believed; satellite motion 
across magnetic lines of earth will induce voltage on satellite 
of as much as 0.2 v per meter of satellite size; magnetic 
drag resulting from induced currents is proportional to cube 
of satellite dimensions and may exceed mass drag for satel- 
lites larger than 50 meters in diam. 

Considerations on Development of Explorer VII Satellite, J. 
BOEHM. IRE—Trans on Military Electronics v MIL-4 n 2-3 
Apr-July 1960 p 86-92. Development of orbiting carrier Ex- 
plorer described and design parameters discussed; particular 
emphasis on testing of satellite with regard to functional and 
environmental conditions. 

Doppler-Cancellation Technique for Determining Altitude 
Dependence of Gravitational Red Shift in Earth Satellite, R.S. 
BADESSA, R.L.KENT, J.C.NOWELL, C.L.SEARLE. IRE— 
Proc 48 n 4 Apr 1960 p 758-64. Cancellation technique per- 
mits measurement of frequency of source moving relative 
to observer without obscuring effect of first-order Doppler 
shifts; application of this method to gravitational red shift 
experiment involving use of each satellite containing highly 
stable oscillator is described; rapidity with which measurement 
can be made permits taking of data at various altitudes in 
given elliptical orbit. 


Geodetic Latitude and Altitude of Satellite, W.J.BERGER, 
J.R.RICUPITO. ARS—J v 30 n 9 Sept 1960 p 901-2. With 
geocentric position vector given, correction term is found 
which gives geodetic latitude; altitude of satellite then follows 
from law of cosines. 


Geomagnetic Rotational Retardation of Satellite 1959a 1 
(Vanguard II). Science v 131 n 3395 Jan 22 1960 p 223-5. 
Radio observations made during battery life of Vanguard II 
showed that satellite’s rotation was being retarded exponen- 
tially at rapid rate; precise analysis of electromagnetic couples 
on conducting and magnetic parts of satellite indicates mean 
ambient geomagnetic field of 0.158 gauss, and confirms eddy- 
current theory previously applied to Vanguard I. 


IGY Satellite 1959 Eta. Am Geophysical Union—Trans v 40 
n 4 Dec 1959 p 384-8. Sixth US-IGY earth satellite launched on 
Sept 18 1959, is 50 lb, 20 in. diam sphere with 26 in., conical 
tube (housing magnetometer sensor) protruding from _ its 
top; instrumentation for magnetic field measurements, X-ray 
measurements, and environmental measurements; radio equip- 
ment, ‘tracking, and orbital data. 


IGY Satellite 1959 Iota. Am Geophysical Union—Trans v 40 
n 4 Dee 1959 p 401-5. Iota (Explorer VII) was launched on 
Oct 13 1959, by Juno II launching vehicle; weighs 91.5 lb; 
shaped like double cone joined by center ring, satellite is 
30 in. long and 30 in. wide at maximum diameter ; satellite 
was designed for measurements of radiation balance, solar 
ultraviolet and X-radiation, heavy primary cosmic rays, micro- 
meteorites, cosmic rays, exposed solar cell, and temperature ; 
yadio equipment and tracking. 


Magnetic Damping of Rotation of Vanguard I Satellite, L. 
LaPAZ, R.H.WILSON, Jr. Science v 131 n 3397 Feb 5 1960 p 
355-7. Explicit integration of integrals of type basic to 
comparison of observed and predicted values of earth’s mean 
total magnetic field reveals error in numerical integration re- 
cently employed by R.H.WILSON, Jr., in making such com- 
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parison for special ease of Vanguard I; correction of error 
destroys satisfactory agreement he found between value im- 
plied by rotational damping and theoretical value. 


Military Uses of Space, K.GATLAND. Aeroplane & Astro- 
nautics v 99 n 2548 Aug 19 1960 p 223-5. Enumeration of 
possible military space systems, particularly reconnaissance 
satellites, such as Midas and Samos; identification problems ; 
satellite decoys; bombardment satellites; manned missions. 


Motion of Satellite in Earth’s Gravitational Field, G.V. 
GROVES. Roy Soe—Proc v 254 n 1276 (Ser A) Jan 19 1960 p 
48-65. Equations of motion of satellite given in general form; 
account taken of precession and nutation of earth; particular 
consideration given to form of expressions for secular terms 
arising from first four zonal harmonics. 


On Drag of Spherical Satellite Moving in Paritally Ionized 
Atmosphere, H.H.C.CHANG, M.C.SMITH. Brit Interplanetary 
Soc— J v 17 n 7 Jan-Feb 1960 p 199-205. Paper considers drag 
due to neutral and charged particles; important parameter 
which determines drag of charged particles in charge (or 
potential) of satellite, is determined for two different cases by 
boundary condition that at equilibrium total current to satellite 
is zero; competitive processes which would charge satellite op- 
positely are used to determine potential of satellite; ‘‘distant’”’ 
collisions and their importance. 

On Problem of Interaction Between Satellite and Earth’s 
Magnetic Field, Yu.V.ZONOV. NASA—Tech Translation n 
F-37 May 1960 11 p. Study considers currents induced by 
translation motion of satellite relative to magnetic field, by 
change in speed of rotation of satellite about its own axis, 
due to eddy currents, and finally by disturbing forces exerted 
by magnetic field on satellite that has no rotation of its own. 
(Translation from Iskusstvennye Sputniki Zemli, n 8 1959 
USSR). 

Penetration of Planetary Atmospheres, C.GAZLEY, Jr. Am 
Soe Naval Engrs—J v 72 n 1 Feb 1960 p 127-35. Indexed in 
Engineering Index 1959 p 1219 from ASME—Paper n 59-AV- 
27 for meeting Mar 9-12 1959. 

Some Dynamical Properties of Natural and Artificial Satel- 
lites, S.SHUANG. NASA—Tech Note D-502 Sept 1960 6 p. 
Some qualitative properties of natural and artificial satellites 
in solar system that can be understood in terms of restricted 
three-body problem are discussed; satellite system of Jupiter, 
Trojan group of asteroids, and behavior of artificial satel- 
lites in Earth-Moon-Sun system are considered. 


Variable Atmospheric-Density Model from Satellite Accel- 
erations, L.G.JACCHIA. J Geophysical Research v 65 n 9 
Sept 1960 p 2775-82. Analysis of satellite accelerations leads 
to empirical formula that relates product of atmospheric 
density, and scale height to geometric height 20 em solar flux 
and angular distance from center of diurnal bulge; once 
numerical parameters of formula have been established, tables 
of atmospheric density and scale height are computed and 
separate formula is derived to represent atmospheric density 
in function of same variables. 

Wake of Satellite Traversing Ionosphere, S.RAND. Physics 
of Fluids v 3 n 2 Mar-Apr 1960 P265-73. Particle treatment is 
applied to study of structure of wake behind charged body ; 
antenna is approximated by infinite cylindrical structure 
considerably less than Debye length in radius, and body is 
assumed to be disk with radial dimensions much greater than 
Debye length; wake is produced in both cases. 

Burnout. See Satellites—Orbits and Trajectories. 

Cameras. See Satellites—Instruments. 

Carriers. See Rockets and Missiles. 

Communications. See also Electric Communication ; Radio Relay 
Systems—-Satellites; Satellites—Inflatable; Satellites—Instru- 
ments. 

Design Considerations for Space Communication, J.E.BAR- 
TOW, G.N.KRASSNER, R.C.RIEHS. IRE—Trans on Communi- 
eations Systems v CS-7 n 4 Dec 1959 p 232-40. Use of arti- 
ficial earth satellites for communication purposes; problems 
involved are outlined along with assumptions that must be 
made and technical limitations which determine communica- 
tion system that should be used for particular time frame; 
technical characteristics of first successful satellite communi- 
cation system are given. 


Projected Communications Satellite, W.F.HILTON. Aero- 
plane & Astronautics v 99 n 2547 Aug 12 1960 p 182-4. Studies 
at Hawker Siddeley Aviation have led to abandonment of 24-hr 
equatorial or “stationary” orbit; plan is to employ moving 
orbits closer to Earth with greater load-carrying capacity, 
yet requiring less-powerful radio; static problem, use of 
elliptical orbits; communications peaks, temporal and spatial ; 
design of satellite; economics of operation. 


Computer Applications. See Satellites—Control. 


Control. Application of Hansen’s Theory of Motion of Artificial 
Satellite in Gravitational Field of Earth, P.MUSEN. J Geo- 
physical Research vy 64 n 12 Dec 1959 p 2271-9. Theory of 
Hansen’s type adaptable to use of large computing machines ; 
form of disturbing function suggests use of process of itera- 
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tion ; computations can be carried out to any desired order com- 
patible with accuracy of geodetic parameters; program based 
on this theory was used by Vanguard Computing Center to 
produce numerical theories of several satellites. 


Cooling. See Rockets and Missiles—Cooling. 
Design. See Aircraft—Design; Rockets and Missiles—Design. 
Electronic Equipment. See Satellites—Instruments. 


Inflatable. Inflatable Manned Orbital Vehicles, J.W.CARTER. 
B.L.BOGEMA. Aero/Space Eng v 19 n 5 May 1960 p 48-9, 99. 
Paper is concerned with problem of converting from boost to 
orbit configuration and with problems encountered by inflat- 
able vehicle in orbit; possible configuration for vehicle be- 
fore and after inflation; operation of transparent model used 
to study methods of stowing equipment and inflatable struc- 
ture and action of structure during inflation; advantages and 
disadvantages. 


Paraballoon Antennas—New Space Tool, C.D.LaFOND. Mis- 
siles & Rockets v 6 n 2 Jan 11 1960 p 21-2, 25. Research 
work done at Electronics Div of Westinghouse Electric Corp 
in developing such devices for satellite auxiliary power, re- 
connaissance, global communications and other applications ; 
paraballoon antenna is very lightweight, collapsible radio- 
energy reflector; essential characteristic of antenna, which 
is basically air inflated balloon made of flexible fabric ; environ- 
mental factors to consider. 


Polyester Film in Echo 1 Satellite. Brit Plastics v 33 n 10 
Oct 1960 p 449. Echo 1, first inflatable communications satel- 
lite is fabricated from polyester film 0.0005 in. thick; film is 
covered with vapor-deposited aluminum; flat gores of film are 
fitted and cemented together. 


Predicted Characteristics of Inflatable Aluminized-Plastic 
Spherical Earth Satellite with Regard to Temperature, Visi- 
bility, Reflection of Radar Waves, and Protection from Ultra- 
violet Radiation, G.P.WOOD, A.F.CARTER. NASA—Tech 
Note n D-115 Oct 1959 26 p. Methods used and results obtained 
in designing vehicle so that it would be easily visible to naked 
eye in terrestrial orbit at altitude of 1000 mi, good reflector 
of radar waves, and would assume acceptable extremes of 
temperature; it was found that 2200-A thick coating of vapor 
deposited aluminum on 14-mil thick Mylar forming 100-ft-diam 
sphere would probably meet requirements. 


Reflection Characteristics of Artificial Satellites Constructed 
in Form of Inflated Polyhedrons, A.R.SINCLAIR. NASA— 
Tech Note n D-174 Dee 1959 9 p. It was found that poly- 
hedron with 12 major faces made of thin aluminum coated 
plastic, gave about one flash per revolution about random 
axis when illuminated by light; brightness of flashes was only 
about three times that from equivalent sphere, which is much 
less than theoretical brightness from polyhedron having 
optically flat facets. 


Instruments. See also Ionosphere; Magnetic Measuring Instru- 
ments; Photogrammetry—-Cameras; Rockets and Missiles— 
Instruments; Satellites—Soviet Union; Satellites—Tempera- 
ture; Telemetering. 


Astronomical Satellite Must be Designed to Extreme Ac- 
curacies. Space/Aeronautics v 33 n 6 June 1960 p 125-6, 128, 
131-2. Review of major problems and proposed solutions for 
NASA’s “orbiting astronomical observatory” series slated for 
launching in 1963-1964; torque-free simulator at Ames Labor- 
atory, used for studying satellite systems, is described. 


Corpusecular Radiation Experiment of Satellite 1959 Iota 
(Explorer VII), G.H.LUDWIG, W.A.WHELPLEY. J Geophys- 
ical Research v 65 n 4 Apr 1960 p 1119-24. Satellite 1959 Iota 
carries apparatus for comprehensive spatial and temporal 
monitoring of total cosmic-ray intensity, geomagnetically 
trapped corpuscular radiation, and solar protons; description 
of apparatus, including detector calibrations, telemetry code, 
and samples of actual recordings. 


Data Conversion Circuits for Earth Satellite Telemetry, 
D.N.CARSON, S.K.DHAWAN. Electronics v 33 n 8 Jan 15 
1960 p 82-4. Transistorized pulse height-to-time converters, in 
which output width is proportional to input height, may be 
incorporated into satellite payload; two simple circuits pro- 
viding linear conversion are described, specifically, constant 
current charge circuit and pulse stretcher circuit. 


Design Considerations of Television Satellite Reconnaissance 
Systems, R.ZASTROW, D.J.RITCHIE. IRE Int Convention Ree 
v 8 pt 5 (Communications Systems, Space Electronics & 
Telemetry) 1960 p 87-107. Specific design problems considered 
include coverage, resolution, sensitivity, illumination and 
contrast, information capacity and bandwidth, satellite stabil- 
ization, power supplies, and telemetry system; approaches to 
solution of problems. 


Electrostatic Imaging and Recording, E.C.HUTTER, J.A. 
INSLEE, T.H.MOORE. Soe Motion Picture & Television Engrs 

J v 69 n 1 Jan 1960 p 32-5. Satellite camera for mapping 
remote portions of Earth or preparing daily photographic 
weather map; simultaneous pickup and electrostatic storage of 
optical information accomplished by using transducer consist- 
ing of pickup tube with layer of photoconductor overlaid by 
highly insulating material; recording is achieved by simul- 
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taneous optical exposure of photoconductor and electronic 
beam contact to insulator; charge image is read by electron 
beam. 


Explorer Satellite Electronics, W.K.VICTOR, H.L.RICHTER, 
J.P.EYRAUD. IRE—Trans on Military Electronics vy MIL—4 n 
2-3 Apr-July 1960 p 78-85. Explorer has revealed presence of 
belt of intense cosmic radiation encircling earth’s equator and 
has indicated amount and momentum of cosmic dust in solar 
system; methods used to obtain reliability in transducing 
and communications system; interpretations of space environ- 
ment information as deduced from narrow band telemetry. 


High-Speed Electrometers for Rocket and Satellite Experi- 
ments, J-PRAGLIN, W.A.NICHOLS. IRE—Proc v 48 n 
Apr 1960 p 771-9. Highly stable micromicroammeters capable 
of measuring currents as low as 5x10-' amp with frequency 
response of at least 30 eps can be realized using directly 
coupled electrometer circuitry; design guides for achieving 
maximum possible performance are given along with several 
practical circuits. 


Image Sensors and Space Environment, M.RITTER, M.H.- 
MESNER. Soe Motion Picture & Television Engrs—J v 69 n 1 
Jan 1960 p 18-24. Evaluation of constraints and deleterious 
effects of environment encountered by satellites or space 
vehicles on functioning of image-sensing systems; consider- 
ations, relative to ascent phase include possibilities of re- 
duced voltages, encapsulation, or initiation of operation after 
orbit; major induced environments from action of space en- 
vironment on satellite are acceleration and shock, vibration, 
zero gravity, and thermal; environment-induced modifications 
of -satellite-borne vidicon. 


Manometer Error Caused by Small Leaks in Casing of 
Satellite, S.A.KKUCHAY. ARS—J v 30 n 7 July 1960 p 658- 
60; see also NASA—Tech Translation F-14 Apr 1960 7 p. 
Apparatus on third Sputnik included manometers capable of 
measuring static pressures 10-°-10-° mm Hg under normal 
conditions on Barth; error resulting from ‘‘proper’’ molecules 
getting into manometer is evaluated; results obtained permit 
formulation of qualitative criteria of satellite tightness such 
that manometer error will not exceed requirements. (Trans- 
lated from “Iskusstvennyy Sputniki Zemli’”’ (Artificial Earth 
Satellites), USSR Acad. Sci, 1959 n 3 p 113-17. 


Methods of Combatting Interfering Currents that Arise at 
Input of Electrostatic Fluxmeter Operating in Conducting 
Medium, I.M.IMYANITOV, Ya.M.SHVARTZ. ARS J v 30 n 4 
Apr. 1960 p 403-6. Use of electrostatic rotary type fluxmeter 
to measure charge acquired by satellite through variety of 
processes ; survey of methods that can be used to combat con- 
duction current at input of fluxmeter and calculations involved. 
Translated from Iskusstvennye Sputniki Zemli n 8 published 
by USSR Acad Sci Press, Moscow, 1959 p 77-83. 


NRL Satellite Solar Photometry Experiment R.W.KREP- 
LIN, T.A.CHUBB, H.FRIEDMAN. Report of NRL Progress 
July 1960 p 1-8. Payload of 43 lb of instruments, including 
two ionization chambers, was put into orbit above earth’s 
absorbing atmosphere to obtain reliable time history of solar 
Lyman-alpha (1216A) and X-ray (2A to 8A) radiations of 
kind and quantity needed for correlating solar emissions with 
terrestrial atmospheric effects; information is given about 
launching, orbital path, and chamber characteristics. 


Observation Satellites—Problems and Prospects, A.H.KATZ. 
Astronautics v 5 n 4, 6, 7, 8, 9, 10 Apr 1960 p 26-9, 74, 76, 
78, 80, June p 26-9, 52, 54, July p 28-9, 80, 82, 84-5, Aug p 
30-1, 59-60, 62-4, Sept p 32-3, 40, 42, 44, 46, Oct p 36-7, 66, 
68, 70-1. Apr: Role of satellite instrumented to make pictorial 
or photographie observations of earth, its clouds, or celestial 
objects; photographie techniques and factors to consider in 
interpretability of aerial photograph. June: Panoramic camera 
designs and criteria to consider in selection of sensors, 
flight paths, and orbits. July: Video and physical recovery 
systems for returning data from satellites, and analysis of 
24-hr satellite for earth observation. 30 refs. Aug: Use of 
satellite carrying photographic-type instrumentation to photo- 
graph and observe other celestial objects in solar system. 
Sept: Photographic aspects of weather reconnaissance and 
role of satellites in aerial inspection systems. Oct: Basic 
factors determining payload design weight and constraints 
imposed by payload limitations; tabular outline of some 
possible satellite combinations for future research. 


Payload Design for Lunar Satellite, P.F.GLASER, E.R. 
SPANGLER. Electronics v 33 n 44 Oct 28 1960 p 63-7. Instru- 
mentation and telemetry system of Able-5 lunar satellite are 
briefly described; majority of sensors are devoted to radiation 
measurements, and are designed to measure radiation in 
energy spectrum ranging in energy per particle from 200 
electron volts up to greater than 75 Mev. 


Satellite Astronomical Telescopes, N.G.ROMAN. Soe Motion 
Picture & Television Engrs——J vy 69 n 1 Jan 1960 p 35-8. Out- 
line of four projects of NASA designed to obtain astronomical 
observations from satellites; use of telescopes with apertures 
up to at least 36 in., which will have to be individually de- 
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signed for particular spectral regions and experimental ob- 
jectives and be based on photodetectors and electronics imag- 
ing devices which will substitute for camera and human eye. 


Satellite Coverages, B.H.GUNDEL. Astronautical Sciences 
Rev v 2 n a Oct-Dec 1960 p 19-23. For weather forecasting, 
communications, ete, it is desirable to know when, how often 
and for how long satellite can exchange data with given 
point on earth; these coverages depend upon positions of 
satellite relative to earth and instrumentation carried aloft ; 
inclination of ground track; limiting coverage positions; 
extreme nodal longitudes for coverage; criteria for coverage 
and limitations. 


Some Basic Considerations of Telemetry System Design 
H.J.PEAKE. NASA—Tech Note D-355 June 1960 11 p. BNotor, 
involved in system for satellite or probe data telemetry, com- 
munication via satellite relays, ete: variations of system 
parameters, given in tables and graphs, are discussed sepa- 
rately so that single element, such as gain of parabolic 
antenna, may be considered; examples of computations for 
complete system. 


Some Results of Determination of Structural Parameters of 
Atmosphere Using Third Soviet Artificial Earth Satellite, 
V.V.MIKHNEVICH, B.S.DENILIN, A.I.REPNEV, V.A.SOKO- 
LOV. ARS J v 30 n 4 Apr 1960 p 407-13. Procedures and 
results obtained in measurement of upper atmosphere densi- 
ties, using manometers in Sputnik III and in analysis of drag 
on Sputniks; review of density determinations by rockets and 
satellites, and their interpretation, both in United States and 
USSR; tables. Translated from Iskusstvennye Sputniki Zemli 
n 3 published by USSR Acad Sci Press, Moscow, 1959 p 
84-97. 37 refs. 


Television Cameras for Space Exploration, M.H.MESNER, 
J.R.STANIZEWSKI. Astronautics v 5 n 5 May 1960 p 36-7, 
126-30. Use of miniature TV camera, space requirements and 
design restrictions; techniques used in designing minimum 
eurrent transistor circuits; optimum reliability achieved by 
using negative feedback in all critical circuitry and Zener 
diodes, for voltage regulation and circuit isolation; examples 
of RCA Tiros satellite cameras; JPL camera design; poten- 
tialities will be increased by developments in infrared sensitive 
vidicons and electrostatic storage tape. 


Transistorized Motor Speed Controls for Satellite Tape 
Recorders, M.B.PICKOVER. IRE—Proc v 48 n 4 Apr 1960 p 
725-8. Design of a-c transistorized power supply for low power 
synchronous motors used in satellite recorders; transistorized 
d-ec motor control used in Signal Corps tape recorder, and 
servo loop used to accomplish control of speed are discussed. 


Launching. See Rocket Engines—Boosters. 
Manned. See Space Vehicles. 
Manufacture. See Rockets and Missiles—Manufacture. 


Materials. See Bolts and Nuts—Testing; Quartz; Rockets and 
Missiles—Materials. 


Meteorological. See Satellites—Weather. 


Navigation Aids. Transit: Navy Claims World’s First Opera- 
tional Satellite, JJHOLAHAN. Space/Aeronautics v 33 n 6 
June 1960 p 154-7. Theory of precise surface navigation by 
means of Transit satellite is given, and essential elements of 
system are described, in particular, payload of Transit IB 
which is recording ionospheric refraction effect on satellite- 
transmitted signals. 

Transit Program, R.B.KERSHNER. Astronautics v 5 n 6 
June 1960 p 30-1, 104-5. Background of program aimed at 
establishing operational global, all-weather, accurate aid to 
navigation through use of artificial earth satellites; proposed 
operational satellite unit; objective of experimental Transit 
IB now in orbit and results obtained to date. 


Orbits and Trajectories. See also Geophysics—Gravitational ; 
Mathematics; Meteorology; Rockets and Missiles—Trajector- 
ies; Satellites—Re-entry; Satellites—Soviet Union; Satellites 
—Tracking. 


Analysis of Low-Acceleration Lifting Entry From Escape 
Speed, F.C.GRANT. NASA—Tech Note D-249 June 1960 21 p. 
Earlier analysis of lifting satellite entry for circular orbit 
velocities is extended to case of parabolic orbit velocities ; 
principal parameter is shown to be ratio of maximum lift to 
minimtim drag coefficient; analytical results are compared 
with those of numerical integrations for entry vehicle with 
simplified but realistic lift polar. 


Ascent from Inner Circular to Outer Co-Planar Elliptic 
Orbits, L.RIDER. ARS J v 30 n 3 Mar 1960 p 254-8. Gen- 
eral energy requirement measured in terms of characteristic 
velocity for ascent by two-instantaneous-impulse, cotangential 
transfer is determined as function of location of second 
impulse on final orbit; it is demonstrated that injection into 
final orbit apogee is most economical and injection at final 
orbit perigee least economical; for final orbit perigee located 
on initial parking orbit, most economical transfer requires 
single impulse at perigee. 


Astronomical Constants and Their Importance in Lunar 
Trajectory Determination, C.TROSS. ARS—J v 30 n 10 Oct 
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1960 p 9388-41. It is shown that uncertainty in astronomical 
constants causes similar uncertainty in orbit that vehicle 
follows from Earth to Moon; maximum trajectory deviations 
are computed and shown graphically; perturbations caused 
by solar system are tabulated. 


Capture Problem in Three-Body Restricted Orbital Prob- 
lem, V.A.YEGOROV. NASA—Tech Translation n TT-F-9 
Apr 1960 16 p. Term ‘capture’ refers to phenomenon in 
which three bodies, initially infinitely far apart, approach 
each other in such way that after approach, one of distances 
between pair of points remains limited for all times; it is 
shown that in case where one of attractive masses is suf- 
ficiently small, point of zero mass starting infinitely far 
away cannot remain forever in sphere of attraction of smaller 
mass, that is, become its satellite. (Translation from Iskuss- 
tvennye Sputniki Zemli, n 3 1959). 


Comparison of Precalculated Orbital Elements of Army Ex- 
plorer Satellites with Actual Elements Derived from Observa- 
tions, H.G.L.KRAUSE, R.N.DeWITT. IRE—Trans on Military 
Electronics v MIL-4 n 2-3 Apr-July 1960 p 345-54. Based on 
precalculated data for position and velocity vector of injec- 
tion points for Explorers I-V, orbital elements are derived 
and compared with actual elements at injection time, cal- 
culated from position and velocity data obtained by radar 
measurements; calculations for different orbital periods of 
satellite perturbed by Earth’s oblateness. 


Contradiction of Satellite Orbits Under Influence of Air 
Drag—1, G.E.COOK, D.G.KING-HELE, D.M.C.WALKER. Roy 
Soe—Proc Ser A v 257 n 1289 Sept 6 1960 p 224-49. Effect 
of air drag on satellite orbits of small eccentricity is studied 
analytically by perturbation method; equations are derived 
which show how perigee distance and orbital period vary with 
eccentricity as orbit contracts, and how each of these quanti- 
ties varies with time; results also presented graphically, for 
practical use. 24 refs. 


Dependence of Secular Variations of Orbit Elements on 
Air Resistance, P.E.EL’YASBERG. NASA—tTech Translation 
F-47 Nov 1960 10 p; see also ARS—J v 30 n 7 July 1960 
p 672-5. Extension of idea, proposed by I.M.YATSUNSKIY, 
of expanding secular variations of orbit elements in Bessel 
functions of imaginary argument is extended which results 
in simple formulas used to solve problems, such as de- 
termination of dependence of secular variations of orbit ele- 
ments on values of elements themselves, estimation of ac- 
curacy of determination of air density from measured secular 
variations ete. Translation from Iskusstvennye Sputniki 
Zemli n 3 1959. 


Determination of Azimuth Angle at Burnout for Placing 
Satellite Over Selected Earth Position, T.H.SKOPINSKI, K.G. 
JOHNSON. NASA—Tech Note n D-233 Sept 1960 33 p. Orbit 
characteristics and expressions are presented for relating 
satellite position in orbital plane with projected latitude and 
longitude on rotating earth surface; expression for determin- 
ing azimuth angle at given burnout position on basis of 
selected passage position on earth’s surface; two examples. 


Determination of Preliminary Orbits of Artificial Satellites 
from Observations with Time Approximately Known, Yu.V. 
BATRAKOV. ARS—J v 30 n 9 Sept 1960 p 859-64. Discussion 
of problem of determining initial unperturbed orbit from 
observations with approximate times; it is shown that problem 
can be solved only if there are more than three observations. 
English translation of paper from Byulleten’ Instituta 
Teoreticheskoi Astronomii v 7 n 7 (90), 1960 p 570-80. 


Determination of Satellite Orbits from Radar Data, W.F. 
CAHILL, IL.HARRIS. NASA—Tech Note D-489 Sept 1960 9 p. 
Optimum method presented makes use of orbit inclination 
and elements in plane, and proceeds with differential cor- 
rection of orbit elements; accuracy of method is compared 
with purely geometrical, and least-squares geometrical method. 


Die ersten und zweiten Differentialquotienten in der ellip- 
tischen Bewegung als Funktionen des Geschwindigkeitsvektors, 
K.SCHUETTE. Astronautica Acta v 6 n 2-3 1960 p 144-50. 
First and second derivatives as functions of velocity vector in 
elliptic motion ; trajectory of satellite is determined by velocity 
veetor at any point of trajectory; any change of vector 
changes osculating trajectory; formulas derived in terms of 
functions of magnitude and direction of vector, for trajectory 
elements, viz; major semi-axis a, period U, eccentricity e 
and true anomaly v. (In German; French and English ab- 
stracts.) 


Earth-Period (24-Hr) Satellites, JH.HUTCHESON. ARS—J 
v 29 n 11 Nov 1959 p 849-53. Definition of term which im- 
plies idealized equatorial and cireular orbit where no relative 
motion exists between Earth and satellite; type of relative 
motion which will exist in practical case where orbital 
plane is inclined, motion elliptical, and perturbations due to 
moon, sun and Karth’s oblateness are considered ; illustra- 
tions showing effect of various orbital parameters on satellite 
ground track; possible practical uses. 

Effects of Solar Radiation Pressure on Earth Satellite 


Orbits, H.M.JONES, I.J.SHAPIRO. Science v 131 n 3404 
Mar 25 1960 p 920-1. Calculations show that, at mean altitude 
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of 1000 mi, radiation pressure can displace orbit of 100-ft 
Echo balloon at rates up to 3.7 mi/day; for certain resonant 
conditions this effect accumulates, drastically affecting satel- 
lite’s lifetime. 

Error Analysis of Satellite Orbits in Presence of Drag, 
F.V.POHLE. J Astronautical Sciences v 7 n 2 Summer 1960 
p 40-4. Previously obtained first-order drag corrections are 
used to determine deviations in altitude and speed from 
assumed initial conditions during orbital phase; additional 
remarks on possible presence of lift, second-order drag 
effects, non-zero initial vertical speed, and other modifications 
in analysis. 

Establishment of Circular Satellite Orbit by Double Im- 
pulse, G.LEITMANN. Brit Interplanetary Soe—J v 17 n 7 
Jan-Feb 1960 p 194-8. Note deals with optimum direction of 
launch and staging of 2-stage satellite carrier required to 
establish given payload in circular orbit of prescribed radius 
using minimum of fuel; it is shown that ratio of stage 
specific impulses is governing parameter; horizontal launch 
towards east is best above certain value of specific impulse 
ratio; when this ratio drops below critical value vertical 
velocity component is required at launch. 


Finding Oblateness Effects on Satellite Orbits, E.KIRCH- 
NER. Space/Aeronautics v 33 n 5 May 1960 p 137-8, 140, 142, 
144. Report on new method of calculation in orbital mechanics 
developed by US Bur Standards; 15 equations show formula- 
tion of method which agrees satisfactorily with observed 
values. 


First-Order Perturbations in Motion of Earth Satellites Due 
to Oblateness of Earth, V.F.PROSKURIN, Yu.V.BATRAKOV. 
NASA—tTech Translation n F-45 Nov 1960 12 p. Theory is 
presented on assumption that oblateness is small enough so 
that perturbation function in powers of oblateness can be 
limited to term containing only first powers of oblateness of 
earth; this function is expanded in powers of eccentricity ; 
integration of ordinary Lagrange equations yields expressions 
of first-order perturbations relative to oblateness of all ele- 
ments of orbit. Translation from Iskusstvennye Sputniki 
Zemli n 3 1959. 


How to Plot Satellite and Planet Orbits. Missiles & Rockets 
v 6 n 19 May 9 1960 p 40-2. Charts illustrate elliptical or 
circular orbits followed by planets or satellites, in terms of 
heights and speeds at end of major axis of orbit; satellite 
orbit applies to satellites of earth, planet orbit chart applies 
to satellites of sun; how to use charts. 


Influence of Solar Radiation Pressure on Motion of Artificial 
Satellite, P.MUSEN. J Geophysical Research v 65 n 5 May 
1960 p 1891-6. Theory has been applied to orbit of Vanguard I 
satellite, and is found to produce significant perturbations in 
perigee height; in case of satellite with large ratio of area to 
mass, major terms introduced by solar radiation pressure can 
reduce perigee distance, so that lifetime of satellite will be- 
come considerably shorter than it would be without this 
effect. 


Interim Definitive Orbit for Satellite 1958-Epsilon, Ex- 
plorer-IV. NASA—Tech Note n D-410 Sept 1960 446 p. Tabu- 
lation of summary of certain position information of arcs 
extending from 1507 UT July 26 1958 to 1559 UT Oct 5 
1958; station locations; interim definitive ephemeris for period 
from 1507 UT July 26 1958 to 1559 UT Oct 5 1958. 


Interim Definitive Orbit for Satellite 1958-Gamma, Ex- 
plorer-III. NASA—Tech Note D-356 June 1960 490 p. Sum- 
mary of position information indicating accuracies for orbital 
arcs underlying ephemeris is presented in table; detailed 
ephemeris information in form of tables giving latitude and 
longitude of sub-satellite point and satellite height for each 
minute of time. 


Interim Definitive Orbit for Satellite 1959 Alpha Vanguard- 
Il. NASA—Tech Note n D-411 Sept 1960 165 p. Tabulation of 
summary of certain position information for interim definitive 
orbital arcs extending from 1605 UT Feb 17 1959 to 1604 UT 
Mar 15 1959; station locations; interim definitive ephemeris 
for period from 1605 UT Feb 17 1959 to 1604 UT Mar 15 
1959. 


Liberation of Satellite, V.V.BELETSKIY. NASA—Tech 
Translation n F-10 May 1960 34 p. Methods of A.M.LIAPU- 
NOV, N.G.CHETAYEV are applied to find conditions for 
existence and stability of relative equilibrium of material 
body in orbit in Newtonian central-force field and to consider 
oscillations of body around position of relative equilibrium; 
problem considered is idealized motion which actually occurs 
in solar system. (Translation from Iskusstvennye Sputniki 
Zemli n 3 1959 p 13-31 USSR). 


Lunar Trajectories, A.B.MICKELWAIT. ARS—J v 29 n 12 
Dec 1959 p 905-14. Review of status of 3-dimensional lunar 
trajectories and techniques for treating them analytically; 
problem of lunar satellite is treated in light of equipment 
limitation and interaction; curves showing interrelationship 
oe flight parameters and miss coefficients are presented. 85 
refs. 
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Method for Improving Orbits of Artificial Satellites of 
Earth Using Observations with Approximate Values of Time, 
D.K.KULIKOV, Yu.V.BATRAKOV. ARS—J v 30 n 9 Sept 
1960 p 865-74. Method chosen is that of setting up cor- 
responding equations of condition which are independent of 
time error; procedure is illustrated by example whereby 19 
theoretical positions are calculated so as to cover one loop 
of satellite’s orbit. English translation of paper from Byul- 
leten’ Instituta Teoreticheskoi Astronomii, v 7 n 7 (90), 1960 
p 554-69. 

Midecourse Guidance Problem in Satellite Interception—l1: 
A.J.SKALAFURIS, D.H.SCHILLER. ARS—J v 30 n 1 Jan 
1960 p 41-6. Function of midcourse guidance is to place inter- 
cepting vehicle in close proximity to satellite; 2-dimensional 
geometry and circular target orbits only are considered ; 
equations are developed yielding required velocity corrections 
necessary for interception as function of rocket’s present 
position and velocity, relative to target; numerical computa- 
tion. 

Nearly Circular Transfer Trajectories for Descending Satel- 
lites, G.M.LOW. NASA—Tech Report n R-3 1959 17 p. Sim- 
plified expressions describing transfer from satellite orbit to 
point of atmospheric entry are derived, intended to aid in 
rapid estimation of thrust magnitude and accuracy require- 
ments; transfer trajectory resulting from application of thrust 
in any direction at any point in elliptic orbit is considered 
and expressions for errors in distance and entry angle due to 
initial misalignment and magnitude error of deflecting thrust 
presented. 

New Method of Solution for Unretarded Satellite Orbits, 
J.P.VINTI. US Bur Standards—J Research—Mathematics & 
Mathematical Physics v 638B n 2 Oct-Dec 1959 p 105-16. 
Axially symmetric solution of Laplace’s equation in oblate 
spheroidal coordinates is developed to solve central problem 
of satellite astronomy, viz, theory of effect of oblateness of 
planet on orbit or any bound or unbound satellite near enough 
to planet so that other forces of other bodies may be 
neglected; with solution, it is possible to derive gravitational 
theory accurately without use of perturbation theory. 


On Motion of Particle About Oblate Spheroid, D.G.EWART. 
Brit Interplanetary Soc—J v 17 n 6 Nov-Dec 1959 p 162-8. 
Motion in vacuo under influence of gravitational forces alone 
is considered, and two methods of solution given; first is ob- 
tained by direct attack on differential equations of motion ; 
second by variation of elements yielding solutions in simple 
manner; although presented as first order theory, it could be 
extended to higher orders of constants of Earth’s potential ; 
practical applicability to rockets in satellite orbits about 
Karth. 

Optimal Programming and Control of Satellite Orbits, C.A. 
TRAENKLE. Zeit fuer Flugwissenschaften v 7 n 11 Nov 
1959 p 305-13. New approach is taken by employing methods 
of “reference trajectories’ by which analytic treatment of 
design parameters can be used to obtain numerical solutions ; 
remarkable reduction of take-off weight of satellites can be 
attained by appropriate launch programs, especially by tan- 
gential ascent combined with skim launching; descent 
mechanics are studied, design of optimal programs and 
analysis of proximity and skim orbits, as applied to inter- 
mediate and long range haul. (In English). 


Orbit Determination from Optical Tracking, D.DUKE. Soc 
Motion Picture & Television Engrs—J v 69 n 1 Jan 1960 p 
9-14. Experiences with data from optical tracking instru- 
mentation at Atlantic Missile Range have shown that excel- 
lent satellite orbit determination can be obtained from such 
data; results are exemplified by tracking data on passes of 
satellite 1958 delta one (Sputnik III rocket) ; various methods 
of orbit determination and applications of simpler methods 
illustrated ; for shortcomings found with existing equipment, 
specific improvements are recommended. 


Orbit Determination from Single Pass Doppler Observations, 
R.B.PATTON, Jr. IRE—Trans on Military Electronics v 
MIL-4 n 2-3 Apr-July 1960 p 336-44. Determining orbit of 
satellite by observing, in course of single pass, Doppler 
shift in frequency of CW signal transmitted from ground 
and reflected by satellite to one or more ground based re- 
ceivers at remote sites; method, with minor modification, may 
be pedi to any type of satellite or ICBM tracking measure- 
ments. 


Orbits for Planetary Satellites From Doppler Data Alone, 
A.J.DEUTSCH. ARS—J v 30 n 6 June 1960 p 536-42. If 
satellite carries suitable transmitter, Doppler observations give 
precise values for line of sight component of velocity vector 
from which it is possible to obtain all orbital elements and 
mass of planet; analytical apparatus used by astronomers for 
discussion of spectroscopic binary stars is adapted to interpre- 
tation of Doppler observations of planetary or lunar satellite; 
example of orbit determination for satellite of Venus. 


Parameter Transformation Tables for Two-Body Orbits, J. 
MORRIS, R.E.ROBERSON. Astronautical Sciences Rey v 2 
n-2 Apr-June 1960 p 27-8. Size and shape of 2-body orbit 
are described by two orbit parameters such as semi-major 
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axis and eccentricity; other four elements are concerned 
with orienting orbit in space and assigning time scale to 
motion of vehicle along it; to handle problem of transform- 
ing between alternative sets of elements for same 2-body 
orbit, it is convenient to develop tables of transformations 
among elements; eight tables can be used same way tables 
of integrals are used. 


Perturbations of Orbits of Artificial Satellites Due to Air 
Resistance, Yu.V.BATRAKOV, V.F.PROSKURIN. NASA— 
Tech Translation F-46 Nov 1960 13 p; see also ARS—J v 
30 n 7 July 1960 p 700-4. Presentation of general form of 
first-order perturbations in elements of elliptic satellite orbit ; 
given assumptions, along with secular perturbations, are used 
to obtain faster perturbations whose periods do not exceed 
period of one rotation of satellite. Translation from Iskusst- 
vennye Sputniki Zemli, n 3, 1959 p 39-47 (USSR). 

Solar-Lunar Perturbations of Orbit of Earth Satellite, M.M. 
MOE. ARS J v 30 n 5 May 1960 p 485-7. Perturbations, con- 
sidered by Y.KOZAI, are treated by different method, based 
on some simplifying assumptions making possible integration 
of instantaneous rate of change of orbital elements over one 
revolution of satellite to obtain change in orbital elements 
per revolution; to illustrate size of perturbations, effect on 
perigee distance of 1959 delta (Explorer VI) is computed. 


Some Characteristics of Planar Satellite Orbit, J.S.PISTI- 
NER. ARS J v 30 n 3 Mar 1960 p 275-7. Paper describes 
in relatively simple mathematical or graphical form some of 
important orbital characteristics of satellites in terms of 
true anomaly alone; concept of simple orbital energy diagram 
is developed and its utility indicated; approach is restricted 
to planar 2-body problem. 


Two Maneuver Ascents to Circular Orbits, J.F.WOLFE, 
D.DeBRA. J Astronautical Sciences vy 7 n 2 Summer 1960 p 
47-8. Characteristic velocity for coplanar ascents is used as 
common criterion for evaluating ascent and transfer paths; 
quantities are normalized to initial radius and circular speed 
at initial radius, which automatically normalizes constant of 
assumed inverse-square-law, central-force field. 


Very Restricted Four-Body Problem, S.S.HUANG. NASA— 
Tech Note D-501 Sept 1960 13 p. State of motion of three 
finite bodies is idealized by approximation to law of mechanics 
such that two of them revolve around each other in circular 
orbits and their center of mass revolves around third body 
also in circular orbit; motion of fourth body of infinitesimal 
mass is studied in similar manner; although method does 
not give perturbation of orbital elements of artificial satel- 
lites, it gives general idea of where they could or could not 
go under given conditions when no longer very near to 
earth. 


See Satellites—Tracking. 


See also Electric Batteries—Solar; Electricity— 
Direct Conversion; Fuel Cells; Space Vehicles—Power Supply. 


Heat Storage System for Satellite Powerplants, C.L. 
WALKER, J.D.MATCHETT, R.J-HANOLD. ARS—J v 30 n 10 
Oct 1960 p 979-80. Description of energy storage device de 
signed for solar-powered satellites and utilizing high heat of 
fusion of lithium hydride; system will potentially store 
enough solar energy to supply up to 75 w-hr of usable elec- 
trical power/lb of storage system weight. 

Non-Air-Breathing Auxiliary Powerplants, D.L.COCHRAN, 
A.T.BIEHL, D.R.SAWLE, M.R.GUSTAVSON, A.M.TAYLOR. 
SAE—Trans v 68 1960 p 111-27 (discussion) 128-9. Indexed in 
Engineering Index 1959 p 1222 from SAE Paper n 53T. 

Thermal Energy Storage System for Solar Powered Earth 
Satellite Power Plants, C.L.WALKER, J.D.MATCHETT. Gen 
Motors Eng J v 7 n 3 July-Aug-Sept 1960 p 10-12. As part 
of energy conversion research program, Allison Div research 
engineers have developed thermal energy storage system which 
can be used with thermochemical or thermoelectric energy 
conversion system; system uses latent heat of fusion of 
lithium hydride as means for storing energy and has potential 
of storing enough energy to supply up to 45 w-hr per lb of 
storage system weight. 

See Radar—Airborne. 

See Radio Antennas—Slot. 

See Satellites—Instruments. 

See also Aerodynamics—Heating Hffects ; 
—Re-entry. 

Controlled Recovery of Nonlifting Satellites, R.W.DETRA, 
F.R.RIDDELL, P.H.ROSE. ARS—J v 30 n 9 Sept 1960 p 
892-8. Analysis of retrograde rocket and drag modulation 
methods of recovering satellite from near-Earth orbit; con- 
trol capabilities and accuracy limitations are reviewed. 

See also Aerodynamics—Heating Effect; Rockets and 
Missiles—Re-entry. 

Approximation to Re-Entry Trajectory, M.M.MOE. ARS—J 
v 30 n 1 Jan 1960 p 50-3. Approximation to re-entry trajec- 
tory of rocket or satellite is obtained by writing integral 
equation for trajectory angle and using simply re-entry angle; 
integrals can be evaluated if constant drag coefficient and 
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exponential atmospheric density are assumed; approximation 
is good if re-entry angle is greater than 5° and trajectory 
angle does not change greatly; results for wide range of 
weight to drag ratios and initial conditions are compared 
with exact solutions. 


Design and Evaluation of Re-Entry Guidance System, H. 
REISMANN, J.S.PISTINER. Astronautica Acta v 6 n 2-3 
1960 p 79-114. Design and analysis of fully automatic system 
that will permit safe recovery of vehicle with 0.02 n mi of 
preselected point on earth’s surface for initial reentry condi- 
tions achievable with existing equipments. (In English; Ger- 
man and French abstracts.) 


Importance of Variation of Drag With Lift in Minimiza- 
tion of Satellite Entry Acceleration, F.C.GRANT. NASA— 
Tech Note n D-120 Oct 1959 22 p. Study shows that use of 
realistic polars leads to lower peak accelerations than those 
obtained on assumption of constant drag coefficient, which 
limits aerodynamic coefficients to low drag side of maximum 
lift drag ratio; acceleration parameter derived defines mini- 
mum peak acceleration in terms of simple integral of aero- 
dynamic coefficients of vehicle; numerical calculations are in 
good agreement with results obtained. 


Investigation of Errors of Inertial Guidance System During 
Satellite Re-entry, J.S-WHITE. NASA—Tech Note n D-322 
Aug 1960 42 p. Study shows that for reasonable values of 
initial-condition errors and equipment biases, resultant posi- 
tion indication errors will not become excessive unless re- 
entry maneuver time is greater than 45 to 60 min; position 
indication error caused by accelerometer uncertainties can be 
reduced by leaving accelerometers off until their output be- 
comes significantly greater than their uncertainty. 


Lift and Drag Characteristics at Subsonic Speeds and at 
Mach Number of 1.9 of Lifting Circular Cylinder with Fine- 
ness Ratio of 10, V.E.LOCKWOOD, L.W.McKINNEY. NASA 
—Tech Note n D-170 Dee 1959 21 p. Study made to determine 
effect of flap size and chordwise location on lift and drag 
characteristics of cylinder which could be used as_ possible 
means of controlling return to earth of satellites; several 
full span flaps attached to lower surface of cylinder and 
varying in chord from 0.004 to 0.300 diam were used as lift 
generating devices. 


On Problems of Re-entry into Earth’s Atmosphere, A.C. 
ROBINSON, A.J.BESONIS. J Astronautical Sciences v 7 n 1 
Spring 1960 p 7-21. Re-entry is studied from standpoints of 
deceleration, heating, and accuracy of impact for speeds con- 
sistent with return from near satellite orbits, and with re- 
entry from circumlunar orbit under several configurations of 
lift and constant or variable drag coefficient assumptions; it 
is shown that deceleration and peak heating rates are not 
larger than those occurring in ballistic re-entries; total heat 
input, however, is much larger. 

Variation and Control of Range Traveled in Atmosphere 
by High-Drag Variable-Lift Entry Vehicle, D.C.-CHEATHAM, 
J.W.YOUNG, J.M.EGGLESTON. NASA—Tech Note D-230 
Mar 1960 41 p. Effect on factors as entry angle, angle of 
attack, wing loading, initial velocity, orbital heading, and 
initial latitude was investigated; data in form of charts 
showing effect of each variable for entries starting at veloci- 
ties close to circular satellite velocity; results show feasibility 
of automatic control which regulates angle of attack to con- 
trol trajectory of vehicle to desired landing area. 


Water-Landing Impact Accelerations for Three Models of 
Re-entry Capsules, V.L.VAUGHAN, Jr. NASA—Tech Note n 
D-145 Oct 1959 26 p. Conical models were tested to determine 
rigid-body impact accelerations during simulated parachute 
supported water landings; accelerations of models at impact 
were measured along X (roll) and Z (yaw) axes. 


Soviet Union. . See also Satellites—Instruments. 


“Artificial Earth Satellites’? No. 3 1959. NASA—Tech Trans- 
lation n F-8 Apr 1960 11 p. Abstracts of 18 articles on 
satellites and related subjects, comprising third in series of 
publications by Academy of Sciences USSR, titled “Is- 
kusstvennye Sputniki Zemli,” n 3 1959. 


Bulletin of Stations for Optical Observations of Artificial 
Earth Satellites. NASA—Tech Translation n F-19 May 1960 
50 p. Papers relating to optical observations of artificial earth 
satellites which comprise seventh of series of publications by 
Astronomical Council, Acad Sciences, USSR, International 
Geophysical Year, as follows: Conference of Chiefs of Sta- 
tions for Visual Observations of Artificial Earth Satellites, 
V.A.TOL’SKAYA, 1-4; Changes in Brightness of Rocket 
Carrier, V.P.TSESEVICH, 5-14; Rotation Period of Rocket 
Carrier of Third Soviet Artificial Satellite, V.P.TSESEVICH, 
15-21; Methods Used in Photometry of Artificial Earth Satel- 
lites, V.M.GRIGOREVSKIY, 22-5; Concerning Observations 
of Changes in Brightness of Rocket Carrier of Third Artificial 
Earth Satellite, B.N.GIMMEL’FARB, V.A.ARTEMOVA, 27-9; 
Computer Operating With AT-1 Telescope, S.V.YAROSHEV- 
ICH, 30-4; Special Satellite Plate Holder (‘‘Sp.K’’), Ye.Ya. 
BUGOSLAVSKAYA, 35-6; Method for Photographing Rocket 
Carrier of Third Artificial Earth Satellite by Means of 
Narrow Film (35mm) Cameras, F.M.POROSHIN, 387-8; Re- 
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sults of Photographie Observations of Artificial Earth Satel- 
lites, 39-43; App I: Observations of Artificial Earth Satellites 
by Soviet Stations, 44-6; App II: Observations of Artificial 
Earth Satellites by Foreign Stations, p 47-50 (Translation of 
“Byulleten’ Stantsii Opticheskogo Nablyudeniya Iskusstven- 
nykh Sputnikov Zemli,” n 7 1959 (USSR)). 

Lunik III Trajectory Predictions, J.E.MICHAELS, M. 
WACHMAN, A.PETTY. Astronautical Sciences Rev.v 2 n 1 
Jan-Mar 1960 p 13-16. Using available tracking data as 
released by Tass, trajectory of Lunik III vehicle is calculated 
by General Electric Lunar Computer Program; total trajectory 
with re-entry prediction is presented; perturbations of Moon 
and Sun resulting in decay in perigee distance; comparison 
with Russian trajectory predictions; features of computer 
program used. 


Some Results of Determination of Structural Parameters 
of Atmosphere Using Third Soviet Artificial Earth Satellite, 
V.V.MIKHNEVICH, B.S.DANILIN, A.IL.REPNEV,  V.A. 
SOKOLOV. NASA—Tech Translation n F-13 May 1960 20 p. 
Paper presents study of part of results of determination of 
density of atmosphere obtained from manometer measure- 
ments. Translation from Iskusstvennye Sputniki Zemli, n 3 
1959. 


Some Results of Measurement of Spectrum Mass of Positive 
Ions by 3rd Artificial Earth Satellite, V.G.ISTOMIN. NASA 
—Tech Translation n TT-F-7 Apr 1960 19 p. Radio frequency 
mass spectrometer installed registered positive ions with 
mass values of 32, 30, 28, 18, 16 and 14, identified as single 
charged ions of molecular oxygen, nitrogen oxide, molecular 
nitrogen, atomie oxygen, and atomic nitrogen, respectively ; 
other results. (Translated from Russian). 


Telemetering. See Radio Capacitors—Semiconductor; Satellites 
Instruments. 


Television. See Satellites—Instruments. 


Temperature. Determination of Internal Temperature in Satel- 
lite 1959 Alpha (Vanguard II), V.R.SIMAS, J.B.MARTIN, 
E.C-HUMPHREY. NASA—Tech Note D-357 June 1960 18 p. 
Satellite was equipped so that accurate measurement of mini- 
track beacon frequency (with Doppler component removed) 
was sufficient to determine internal temperature; sensitive 
receiving system utilizing highly stable but tunable first local 
oscillator and noise-eliminating tracking filter, was developed ; 
other information such as roll rate and rocket performance 
was also obtained. 


Temperature Control System for Atlas Able-4 Lunar Satel- 
lite, R.M.ACKER, R.P.LIPKIS, J.E.VEHRENCAMP. ASME 
—Paper 60-AV-46 for meeting June 5-9 1960 7 p. Active, 
closed loop, self-powered system maintains interior tempera- 
tures within restrictive requirements of Atlas satellite, and 
satisfies various mission assignments, including changing 
solar flux for Venus or Mars probes; unit consists of rota- 
table, 4-bladed mask, actuated by spirally wound bimetal 
strip sensing internal payload temperature; under blades are 
alternating segments of materials with high absorptivity to 
emissivity ratio and low absorptivity. 


Temperature Stabilization of Highly Reflecting Spherical 
Satellites, G-LHASS, L.F.DRUMMETER, Jr, M.SCHACH. Opti- 
cal Soc America—J v 49 n 9 Sept 1959 p 918-24. Study of 
parameters governing satellite temperature in orbit; effect 
of infrared absorbing films on reflectance of metals and 
transparent dielectrics; SiO coatings on satellites; tempera- 
ture performance in Vanguard II. 


Thermal Control of Explorer Satellites, G.B.HELLER. ARS 
—J v 30 n 4 Apr 1960 p 344-52; see also IRE—Trans on 
Military Electronics v MIL-4 n 2-3 Apr-July 1960 p 98-112. 
Theoretical studies made prior to launching of satellites and 
examples of relationships presented in graphs; thermal con- 
trol was based on analysis of all influencing parameters; it 
is shown that temperature of satellites can be controlled by 
passive means; on-board instrument temperatures can be 
kept between 0 and 65 C during operating time of 60 to 90 
days; temperature variations of skin can be kept between 
—30 and 90 C. 


Tracking. See also Direction Finding Systems—Doppler; Radar ; 
Satellites—Orbits and Trajectories. 


Analysis of Satellite Motion from Radio Reception, F.O. 
VONBUN. IRE—Trans on Military Electronics v MIL-4 n 2-3 
Apr-July 1960 p 3861-5. Analysis of radio signal originating 
from tumbling and rotating earth satellite; equation is derived 
for relative motion of unit position vector pointing from 
observer to satellite with respect to satellite coordinate sys- 
tem; from this, amplitude variation of ground received radio 
signal is calculated; how recording of this amplitude variation 
can be used to calculate tumbling angle of satellite in space. 


Application of Radio Interferometry to Extraterrestrial 
Metrology, M.J.E.GOLAY. IRE—Trans on Space Electronics 
& Telemetry v SET-5 n 4 Dec 1959 p 186-93. Interferometric 
technique as means of accurately guiding or tracking long 
range vehicles such as missiles or satellites is discussed; inter- 
ferometric link is analyzed with reference to transmit- 
receive problem and to noise problem in frequency tracking 
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circuit; one form of phase-locked loop is discussed in con- 
nection with latter problem; characteristic parameters of 
several typical applications tabulated. 


Determination of Corrections to Mark II Minitrack Station 
Coordinates from Artificial Satellite Observations, W.D. 
KAHN. J Geophysical Research v 65 n 3 Mar 1960 p 845-9. 
Observations give times corresponding to zero and 180 
difference in phase of satellite signal as it is received at two 
separate antennas; predicted positions of satellite for these 
times are compared with deduced positions of satellite; then 
corrections to observer’s latitude and longitude (but not height 
above reference ellipsoid) are obtained. 


DOPLOC Tracking Determines Orbits of Satellites, L.G. 
DeBEY. Electronic Industries v 19 n 10 Oct 1960 p 78-80. 
Data from only single pass of satellite near DOPLOC Track- 
ing system are sufficient for orbit computation ; entire process 
is accomplished in 30 min; data collection, equipment, and 
computation are briefly described. 


Extra-Terrestrial Radio Tracking and Communication, M.H. 
BROCKMAN, H.R.BUCHANAN, R.L.CHOATE, L.R.MAL- 
LING. IRE—Proc v 48 n 4 Apr 1960 p 643-54. TRAC(E) sys- 
tem is space communications system which is capable of 
simultaneous tracking and communication with earth satel- 
lites, lunar vehicles, or space problems; design principles of 
TRAC(E) system are presented in conjunction with descrip- 
tion of equipment and actual performance data taken during 
Pioneer IV lunar mission. 


Ground Antenna for Space Communication System, K.W. 
LINNES, W.D.MERRICK, R.STEVENS. IRE—Trans on Space 
Electronics & Telemetry v SET-6 n 1 Mar 1960 p 45-54. For 
tracking and telemetering of space probes TRAC(E) system 
developed by Jet Propulsion Laboratory uses large, steerable, 
paraboloidal reflector of radio astronomy type in conjunction 
with sensitive, phase-locked loop receiver; mechanical and 
electrical characteristics of antenna and its subsystems. 


High-Acecuracy Electronic Tracking of Space Vehicles, P.F. 
von HANDEL, F.HOEHNDORF. IRE—Trans on Military 
Electronics v MIL-3 n 4 Oct 1959 p 162-72. Angular accuracies 
of few seconds of are and range accuracies of less than 10 ft 
can be reached in electronic tracking of satellites; this pre- 
cision may be obtained by measuring only refractive index at 
radar site without any knowledge of course of individual 
index-profile along way of propagation; accuracy limits are 
determined and presented numerically. 


High-Altitude Tracking by Chemical Smokes, G.LANGER, 
J.STOCKHAM. J Geophysical Research v 65 n 10 Oct 1960 
p 3881-8. Dilute smokes, those that scatter light radially, 
can provide proper contrast only at predawn; for daylight 
tracking proper contrast can be provided only by dense smoke 
that backseatters 90% or more of incident light; it is esti- 
mated that 100 lb of chemicals and equipment are required to 
produce 2 ft smoke track between 60,000 and 200,000 ft in 
daylight. 

Long Range Detection by Star Occultation, H.DUBNER. J 
Astronautical Sciences v 7 n 1 Spring 1960 p 1-6. Capabilities, 
instrumentation and limitations of technique for providing 
long range detection of objects in space such as _ satellites 
and space vehicles; basic principle involved is that object 
moving in space must eventually pass between observer and 
some stars ; that is, body occults light from these stars; 
detection ranges of over 10,000 mi are possible; and in one 


anise 120,000 mi is shown to be feasible; astronomical 
ata. 


Mercury Ground Network: Roadmap for Future Space Sys- 
tems, J.F.MASON. Electronics v 33 n 41 Oct 7 1960 p 30-3. 
Mercury tracking and ground communications system must 
fulfill new and extra requirements placed on it by satellite’s 
human _ payload and short time of mission; present instru- 
mentation and future requirements are discussed. 


Mesures sur l’effet Doppler-Fizeau des satellites artificiels, 
G.BOUDOURIS, J.BOURNAZEL, E.VASSY. Onde Electrique 
v 89 n 393 Dec 1959 p 934-8. Measurement of Doppler-Fizeau 
effect of artificial satellites; experimental layout, based on 
Lissajous figures; rapid graphical-analytical method of read- 
ing results; final precision is 5% at maximum slope of 
Doppler curve and plus or minus 1 see for determination of 
its inflection point. 30 refs. 


Navy’s Portable Satellite Tracking Stations, F.M.ASH- 
BROOK, D.D.STEVENSON. IRE—Trans on Space Electronics 
& Telemetry v SET-6 n 1 Mar 1960 p 41-5. Stations which 
recover Doppler frequencies to accuracy of one part in 10 
and subearrier oscillator frequencies to 15 ke bandwidths ; 
coherent phase detection and tracking local oscillator to 
minimize required reception bandwidth maximizes signal 
sensitivity; station portability accommodates rapid changes of 
location as dictated by satellite projects. 


oO sledyashchem privode s giroskopami na _ koleblyushchem- 
sya osnovanil, 5.G.KOLESNICHENKO. Avtomatika i Tele- 
mekhanika v 20 n 8 Aug 1959 p 1103-10; see also English 
translation in Automation & Remote Control v 20 n 8 Aug 
1959 p 1071-8. Follow-up drive with gyroscopes on nonstation- 
ary foundation; device for automatic tracing of celestial bodies 
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and artificial satellites from moving objects, such as ships and 
aircraft, and for measuring absolute angular speed of their 
line of bearing; determination of false constant component 
of angular speed. 


Observation of Artificial Satellite by Expectation Method, 
V.M.VAKHNIN, V.V.BELETSKIY. NASA—Tech Translation 
n F-48 Nov 1960 10 p. Method for predicting appearance of 
satellite within observation range of spotting equipment; for 
successful application, it is important to take into account 
only rate of orbit precession. Translation from Iskusstvennye 
Sputniki Zemli, n 3, 1959 p 47-53 (USSR). 


On Motion of Satellite in Asymmetrical Gravitational Field, 
P.MUSEN. J Geophysical Research v 65 n 9 Sept 1960 p 
2783-92. Existing satellite data have tracking precision and 
limited interval of observation sufficient only for determina- 
tion of zonal harmonics in geoid; with availability of more 
accurate data, it will also become possible to determine 
tesseral harmonics in gravitational field; theory is presented 
which permits inclusion of influence of tesseral harmonics, and 
gravitational anomalies, in motion of artificial satellite. 


Optical Tracking for Terminal Guidance, R.H.GRUBE. 
Automatie Control v 13 n 2 Aug 1960 p 20-2. Guidance sys- 
tem described offers possible solutions to control problems 
associated with lunar and planetary probes; automatic 
trajectory correction is attained through use of light weight 
optical sensor and relatively simple computation and control; 
concept also represents first step toward ultimate, completely 
self-contained guidance package of future space ships. 


Photometric System Boosts Tracking, C.D.LaFOND. Missiles 
& Rockets v 7 n 14 Oct 3 1960 p 84-6. Portable monitoring 
system, currently undergoing United States Air Force tests, 
may be used for detection of objects in space, velocity meas- 
urements of missiles and rockets, measurement of background 
illumination, and celestial observation; total weight 62.5 lb; 
interchangeable lenses from 12-in. to 80-in. focal length. 

Precision Optical Tracking of Artificial Satellites, W.F. 
HOFFMANN, R.KROTKOV, R.H.DICKE. IRE—Trans on 
Military Electronics v MIL-4 n 1 Jan 1960 p 28-37. Instru- 
mentation for precision optical position measurements is 
discussed in relation to use of artificial satellites for experi- 
ments on gravitation; three methods for optically observing 
satellite are described: searchlight illuminating corner re- 
flection, sunlight illuminating sphere, and flashing light on 
satellite. 

Refraction Correction Techniques in Earth Satellite Optical 
Tracking for Precision Prediction, A.D.WASEL. ARS J v 
30 n 3 Mar 1960 p 282-4. Analysis to account for atmospheric 
refraction in photographic satellite tracking; assuming star 
background satellite photographs, yielding right ascension and 
declination of occulated bodies, definite integral formula is 
developed for determining ‘‘central zenith distances” of satel- 
lite orbiting body having appreciable atmosphere; method for 
constructing refraction table using culmination techniques. 

Satellite Orbits in Oblate Atmosphere, D.G.PARKYN. J 
Geophysical Research v 65 n 1 Jan 1960 p 9-17. Analysis is 
developed which circumvents difficulty with detection of minor 
variations in density such as latitude dependence of satellite, 
by considering behavior of dynamically simple parameter- 
square of product of semimajor axis and eccentricity. 

Scintillation of Radio Signals From Satellites, K.C.YEH, 
G.W.SWENSON, Jr. J Geophysical Research v 64 n 12 Dec 
1959 p 2281-6. Signals from satellites 1957 a2 and 1958 
deltaz, recorded during 20 mo period, are analyzed to determine 
diurnal and seasonal variations of incidence of scintillation ; 
nighttime scintillation correlates with occurrence of ion- 
ospheric ‘spread F’ and apparently originates in inhomo- 
geneities at heights of about 220 km and, in most cases, at 
latitudes greater than 40 N; daytime scintillation appears to 
originate in smaller, inhomogeneous regions below 220 km. 

Telebit—Integrated Space Navigation and Communication 
System, G.E.MUELLER. Astronautics v 5 n 5 May 1960 
p 26-7, 88, 90, 92, 94, 96. System developed for Explorer VI 
satellite performs three functions; telemetry, tracking, and 
command, integrated into one system; principles underlying 
system; block diagram of digital telemetry unit designed 
to store maximum amount of information accumulated during 
transmitter “off’’ times while permitting efficient transmission 
of variations in measurements during relatively brief “on” 
times; use of 5-w transmitter; test results. 

Tracking and Display of Earth Satellites, F.F.SLACK, 
A.A.SANDBERG. IRE—Proc v 48 n 4 Apr 1960 p 655-63. 
Method of displaying predicted paths and real-time positions 
of artificial earth satellites is described that uses cathoderay 
tubes with two types of map overlays; orthographic projec- 
tion and Mercator projection; functions to match these pro- 
jections are generated electronically ; mathematical deriva- 
tion of subsatellite path on orthographic projection is given. 


Tracking in Space by DOPLOC, L.G.DeBEY. IRE—Trans 
on Military Electronies v MIL-4 n 2-3 Apr-July 1960 p 332-5, 
Satellite and space vehicle tracking system of Doppler type, 
known as DOPLOC; characteristics of phase locked tracking 
filter, discussed as to bandwidth, signal-to-noise ration and 
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accuracy of Doppler frequency measurement; tracking ranges 
vs frequency given for constant gain and constant aperture 
antennas. 


Triangulation—Precise Method for Satellite Tracking, P.G. 
KIRMSER, I.WAKABAYASHI. Franklin Inst—J v 268 n 5 
Nov 1959 p 837-51. Precise determination of orbits of artificial 
satellites has introduced difficult astronomical problem; 
parallax becomes so great for satellites close to Earth that 
two observers 100 mi apart may see satellite in entirely dif- 
ferent regions of sky; photographic triangulation potentially 
most accurate method known for tracking satellites brighter 
than 4th or 5th visual magnitude, has advantages of being 
Sbeciute: can provide vector velocity, permits checking of 
results. 


Ueber die Strahlung der kuenstlichen Erdsatelliten, P. 
MIRAM, E.PALM. Frequenz v 13 n 11 Nov 1959 p 360-5. 
Radiation from artificial earth satellites; calculation of field 
strength at certain distance from crossed dipole array; some 
data on electron density for various levels; equipment used 
in tracking 


Trajectories. See Satellites—Orbits and Trajectories. 
Weather. See also Satellites—Instruments. 


Image Sensing as Applied to Meteorological Satellites, D.S. 
JOHNSON. Soe Motion Picture & Television Engrs—J v 69 
n 1 Jan 1960 p 14-18. Earth satellites provide meteorology 
with observing platform commensurate with global nature of 
weather; one of most promising observations is of cloud dis- 
tribution and type; image-sensing requirements with respect 
to resolution, sensitivity, and infrared; cloud image-sensing 
techniques such as object scanning, and electronic image 
scanning; data storage, transmission and prccessing. 


Infrared Imaging from Satellites, R.A-HANEL. W.G. 
STROUD. Soe Motion Picture & Television Engrs—J v 69 n 
1 Jan 1960 p 25-6. Infrared images of Earth’s surface and 
atmosphere obtained from satellite, important to study of 
meteorology of Earth, present problems in systems design and 
in image conversion techniques; known and inferred infrared 
properties of Earth are basis on which detector systems and 
sensors themselves may be considered; techniques of scanning 
and detecting and block diagram of infrared imaging systems. 


L’émission radioeléctrique des satellites artificiels, E. 
VASSY. Onde Electrique v 39 n 388-389 July-Aug 1959 p 
647-53. Radio transmissions from artificial satellites; how 
information on upper atmosphere can be obtained from 
simple reception of signals from American and Soviet satel- 
lites, without knowledge of code; critical study of such 
methods for investigating air density and electron density in 
accordance with measurement of Faraday effect or of refrac- 
tion, 

Satellite Weather Forecasts Now Sure to be Reality, J. 
HOLMES. Missiles & Rockets v 7 n 11 Sept 12 1960 p 12-15. 
Daily world-wide service is expected in 4-5 yr; meteorologi- 
cal gains from Tiros I and future plans; weather satellites, 
present and future. 


Tiros Satellite and Associated Ground Equipment. Astro- 
nautics v 5 n 6 June 1960 30 p between p 32-106. Satellite, 
built by RCA’s Astro-Electronie Products Div for NASA is 
described in following papers: Tiros 1—Meteorological Satel- 
lite, SSTERNBERG, 32-4, 84-6; Tiros 1 Timer, J.D.FREE- 
MAN, 35, 78-9; Key Equipment for Tiros 1, E.A.GOLDBERG, 
V.D.LANDON, 36-7, 98-9; Tiros 1 Spin Stabilization, H. 
PERKEL, 38-9, 106; Thermal Design for Tiros, M.RITTER, 
40-1, 92, 94, 96; Structural Design of Tiros 1, C.C.OSGOOD, 
42-3, 90-1; Tiros System on Ground, J.E.KEIGLER, C.B. 
OAKLEY, 44-5, 100-2. 

TIROS--The System and Its Evolution, H.I.BUTLER, S. 
STERNBERG. JIRE—Trans on Military Electronics v MIL-4 n 
2-3 Apr-July 1960 p 248-56. Tiros satellite and ground data 
acquisition system described; major factors, technical and 
managerial, which affected final design. 


Tracking Radar for Tiros Weather Satellite, H.E. 
O’KELLEY. Electronics v 33 n 16 Apr 15 1960 p 57-60. 
Circularly-polarized, high-gain antenna locks onto satellite 
and tracks without manual assistance, using satellites carrier 
wave signal; rotating lens provides conical scanning; polari- 
zation selection is possible from remote control console, with 
polarization diversity combining included. 

Weather Radar Observations from Earth Satellite, J.E. 
KEIGLER, L.KRAWITZ. J Geophysical Research v 65 n 9 
Sept 1960 p 2792-2803. Physical problems encountered in 
design of weather radar satellite stem from volume of atmos- 
phere to be sampled and radar characteristics of clouds, 
precipitation, and surface of earth; special environment of 
satellite radar and ground processing of data; characteristics 
of minimal orbital radar system that could be produced today. 


SATURABLE REACTORS. See Electric Reactors; Magnetic 


Amplifiers. 


SAWMILLS 


Mechanisation in Modern Sawmill, V.SEREBRIAKOFF. 
Automation Progress v 5 n 6 June 1960 p 191-4. Automatic 
sawmill built by Kaukas Co at Lapeenranta, Finland; data 
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SAW MILLS—Continued 


reduction system is used for control of drying and numerous 
mechanical handling devices for stacking, transfer, sorting, 
etc: length measurement is automatic but other grading and 
sorting decisions remain with operators. 


SAWS 
Blades. See Furnaces, Heat Treating; Saws—Metal Working. 


Metal Working. See also Aircraft Engine Manufacture; Ti- 
tanium and Alloys—Machining. 


Band-Sawing Titanium and Titanium Alloys, C.T.OLOF- 
SON. Light Metal Age v 18 n 1-2 Feb 1960 p 18, 20-2, 30. 
Cutting environment; information on saw bands including 
tool materials, types, design and pitch; operating recom- 
mendations. 


Chain Saw Cutter Bars are Press Product, M.CONKLIN. 
Can Metalworking v 23 n 3, 4 Mar 1960 p 28-9, Apr 30-1. 
Manufacture of chain saw cutter bars from sheet metal 
stock by Pioneer Saw of Peterborough. Mar: Details of 
punching, spot welding and heat treatment. Apr: Various 
grinding operations; induction hardening and final finishing 
of cutter bars. 


Fast, Accurate Circular Saw Cuts Nonferrous Metals. Iron 
Age v 186 n 10 Sept 8 1960 p 95-7. In cutting nonferrous 
metals, cutting speed and surface finish are paramount produc- 
tion factors; new high speed circular saw cuts either thin 
walled extrusions or solid sections up to 8 in. thick; 8 in. 
diam Al ingots can be cut in 1 min with surface finish be- 
tween 30 and 40 win.; saw manufactured by DeWalt Inc 
depends on hydraulically controlled power cross feed, mist 
coolant system, and tungsten carbide tipped blade for its 
successful operation; performance is described for variety of 
materials. 


Giant Saw Cuts Rolled Plate. Iron Age v 186 n 4 July 28 
1960 p 88. ‘fPan-Arm’” contour band saw manufactured by 
DoAll Co, enables cutting of extremely tough cross rolled 
plate, produced by Shultz Steel Co for ultimate fabrication 
into highly stressed jet engine and missile components; Pan- 
Arm saw provides advantage over flame cutting of not dis- 
turbing metallurgical properties, and of holding close toler- 
ances; contours of any complexity can be followed by operator, 
and sectioning of largest plates is easily done; operation and 
performance of unit is described. 


Hacksaw Blades—Proper Selection and Use Can Save You 
Thousands, D.WARD. Machine & Tool Blue Book v 55 n 7, 
8, 10 July 1960 p 109-28, Aug p 124-8, 130-1, 1338-9, Oct p 
126-34, 136, 139-42, 144, 166-8. July: Four important factors 
in selection of blades; hand hack saws discussed. Aug: Power 
hacksaw blades. Oct: Band saw blades. 


How to Estimate Bandsawing Costs, J.GLIEBE. Tool & 
Mfg Engr v 45 n 4 Oct 1960 p 114-15. Simple formula, based 
on time study data, is used at National Acme Co, Cleveland, 
Ohio to obtain idea of production time and cost; quick 
reference chart of band machining time eliminates calcula- 
tion by estimators. 


What You Should Know About Carbide Tipped Saws, A.R. 
SEGAL. Carbide Eng v 12 n 7, 8, 9 July 1960 p 10-13, Aug 
p 12-16. Sept p 22-3, 26. July: Factors to consider in saw 
selection. Aug: Blade body designs and tooth forms; clear- 
ance angles; cutting action and tool life. Sept: Tool care and 
maintenance. 


Woodworking. Dynamometer Tests on Cutting Action of Chain- 
Saw Teeth, J.W.OEHRLI. Forest Products J v 10 n 1 Jan 
1960 p 4-7. Research with various chain-saw teeth mounted 
on disk driven by dynamometer; accurate data given on cutter 
performance under controlled conditioning; procedure estab- 
lished for rating machinability of wood, enabling rating of 
cutting efficiency for various cutters; improvements suggested 
in chain-saw performance to reduce wear, increase edge life, 
and reduce power requirements of tools. 


Quieting Circular Saws, A.L.CUDWORTH. Noise Control 
v 6 n 1 Jan-Feb 1960 p 26-30, 52. Discussion of noise pro- 
duced by reaction of air with teeth or gullets of blade; noise 
due to poor maintenance; siren noise; resonant vibrations; 
four approaches to controlling rim resonance noise described. 


Woodworking Saws for Hand Use—l. Hand Saws. Brit 
Standards Instn—Brit Standard n 3159 1959 18 p. Standard 
relates to type differences, and certain dimensional aspects, of 
taper ground and flat ground hand saws for cutting timber ; 
minimum carbon content of blade steel is given, and pro- 
vision is made for testing qualities of complete saw; four 
classes of hand saw are specified, and in each class saws from 
18 in. to 28 in. in length are available. 


SCAFFOLDS. See Construction Equipment. 

SCALE REMOVAL. See Boiler Corrosion and Deposits; Metals 
Cleaning; Metals Finishing; Pickling; Rolling Mill Practice— 
Scale Removal. 

SCALES AND WEIGHING 


See also Bakeries; Chemical Analysis—Balances; Coal— 
Analysis; Steel Manufacture—Open Hearth Process, 


SCALES AND WEIGHING—Continued 


Automatic Weighing Equipment Used in Fertiliser Industry, 
W.H.BONSER. Automation Progress v 5 n 2 Feb 1960 p 
48-51. Various types of continuous and batching type. of 
weighing machines used for weighing and mixing fertilizer 
material in various proportions; sack filling machines. 


Dosierbandwaagen in der LEisenhuettenindustrie, A.von 
PETERY. Stahl u BHisen v 80 n 21 Oct 13 1960 p 1404-10. 
Seales for continuous proportioning of materials flow used 
by iron and steel industry; review of mechanical “adding” 
seales and electric “integrating’’ scales; description of regu- 
lated-speed scales for continuous proportioning, and their 
mechanical and electrical equipment; examples of applica- 
tion in automatic preparation of mixtures for Krupp-Renn 
process, blast furnace burden, and in cement works. 


Blectromicrobalance for Weighing Fibres, F.R.MORGAN. 
J Sci Instruments v 37 n 2 Feb 1960 p 53-4. Author associated 
with British Leather Manufacturers’ Research Assn describes 
electromicrobalance that has capacity of about 1.5 mg and 
weights to about 1 ug; moving coil milliammeter movement 
is used as torsion balance; features of associated electric 
control circuit. 


Load-Cell Weighing to 0.05%, L.S.WINSTON. Instruments 
& Control Systems v 33 n 7 July 1960 p 1152-3. Methods for 
linearity correction in load cell type weighing systems ; 
correction through feedback; typical field calibration stand- 
ards. 


Mechanische und elektrische Waegemethoden von Praezisi- 
onswaagen, L.BIETRY. Assn Suisse des Electriciens—Bul v 
50 n 20 Sept 9 1959 p 973-6. Mechanical and electric methods 
of weighing with precision balances; mechanical beam type 
balance with knife-edge bearings, which weighs up to 20 gram 
with reproducibility of plus or minus 2x10-* 2; balances are 
compared with much more precise electric apparatus con- 
sisting of permanent magnet d-c moving coil system, with 
coil axis carrying horizontal arm. 

Programmed Proportioning System Selects and Weighs In- 
gredients, J.C.MecMAHON. Automation v 7 n 1 Jan 1960 p 
61-3. Automatic system designed by General Electric Co and 
Stephens-Adamson Mfg Co, Augusta, Ga, plant of Refractories 
Div, Babcock & Wilcox Co; problems of complexity, increas- 
ing with variety of product mixes, are simplified by storing 
number of materials in sectionalized bins and by using method 
of automatic programming and cumulative weighing to select 
and discharge materials to mixing process. 


Recording Weight Meter, D.J.STEELE. J Sci Instruments v 
37 n 1 Jan 1960 p 27-30. Modifications to commercial plat- 
form weighing machine, to provide continuous record of 
changes in weight of standing load on platform; weight 
changes of up to 55 lb in maximum load of 560 lb can be 
recorded to accuracy of 0.5%, i.e. less than 5 oz, which is 
pages of weighing machine itself; photoelectric cells are 
used. 


Selecting and Applying High Speed Checkweighers. Automa- 
tion v 7 n 4 Apr 1960 p 86-9. Factors that should be con- 
sidered in choosing basic checkweigher and its controls for 
continuous production lines where discrete items must be 
weighed, classified, and sorted at high speeds; closed loop 
control of filling processes provided by checkweighers ; features 
of Exact Weight Scale Co equipment for packaging lines and 
other purposes. 


Some Applications of Magnetostrictive Loadcells, P.GOU- 
DAL, P.VANDAMME. Automation Progress v 4 n 11 Nov 
1959 p 874-5. Under carefully controlled conditions, magneto- 
strictive effect can be used to provide linear electric out- 
put. for various stresses, due to corresponding change in mag- 
netic permeability; use of load cells based on this principle 
in France, on railroad weighbridges, checkweighers, machine 
tool monitors and other applications. 


Survey of Industrial Weighing Techniques, P.A.JASSOY. 
Brit Communications & Wlectronics v 7 n 5 May 1960 p 
348-51. Review of recent weighing techniques, including force 
measuring systems such as pneumatic and hydraulic pressure 
devices, strain measuring cells using resistive, inductive or 
capacitive measuring elements, and electromagnetic force 
balance transducers. 


Waagen und Waegemaschinen, W.TILLMANN. VDI Zeit v 
102 n 21 July 21 1960 p 910-12. Seales and weighing machines ; 
illustrated description of some exhibits at 1960 German In- 
dustries Fair, Hannover; electronic 40-ton scale without 
lever; electrically remote-controlled seale with movable jockey 
lever; scale combined with invoicing machine; precision 
seales. 

Electronic. Elektronische Kranwaagen zum Winsatz in Huetten- 
werken, H.KNUEPPEL, G.WIETHOFF. Stahl u WBisen yO 
n 4 Feb 18 1960 p 220-82 (diseussion) 282-8. Electronic crane 
scales for iron and steel plants; principles of electronic 
weighing ; _ determination of tensile forces with pressure 
genes scot en ane mph a aap of seale for 160-ton pouring 
‘rane in open hear steelworks; discussi sscriptive 
tabulation of other designs. 26 at Mga a wai alia 0 he 

SCANDIUM. See Geochemistry—s i : 2 r 
Minoy! Ose) Doposite, stry—Scandium; Metals, Rare and 
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SCHEELITE. See Tungsten Deposits; Tungsten Ore Treatment. 
SCHERING BRIDGES. See Electric Measuring Bridges. 
SCHOOL BUILDINGS 


SCREENS AND SIEVES—Continued 


of grain-size determination of any sieve fraction with air- 
jet-sieve is superior to determination by means of conven- 


Building Types Study 276—Schools. Arch Ree v 126 n 5 
Nov 1959 p_ 205-28. Multi-use Instruction Center, Boulder 
City Junior-Senior High School, Boulder City, Nev, 206-10; 
Wylie E. Groves High School, Birmingham, Mich, 211-13; 
Medina, Wash, Elementary School, 214-16; Rye Neck Junior- 
Senior High School, Rye, NY, 217-19; Hamlin Junior High 
School, Springfield, Ore, 220-2; James Henry Garnett Ele- 
mentary School, Gary, Ind, 223-5; Utica High School Addi- 
tion, Utica, Mich, 226-8. 

Building Types Study 279—Schools. Arch Rec v 127 n 2 
Feb 1960 p 195-218. Two Loft Schools: New Instruments of 
Education, J.L.REID, 196-203; Stoughton Elementary School, 
Stoughton, Mass, 204-7; Acton Elementary School, Acton, 
Mass, 208-11; Marie Creighton Junior High School, Jefferson 
County, Colo, 212-13; Clarke School for Deaf, Northampton, 
a 214-15; Osborn Road Elementary School, Rye, NY, 


Building Types Study 282—Schools. Arch Rec v 127 n 5 
May 1960 p 193-216. Schools for Tomorrow, 194-7; Sarasota 
Senior High School, Sarasota, Fla, 198-202; Hilltop Elemen- 
tary School, Wyoming, Ohio, 203-5: Robert E. Lee Senior 
High School, Tyler, Tex, 206-9; Smithtown Central High 
School, Smithtown, NY, 210-12; Lawless Area Junior High 
School, New Orleans, La, 213-16. 


Air Conditioning. See Air Conditioning—School Buildings. 
Fire Protection. See also Fire Alarm Systems; Fire Protection. 


In Your Community ... Are School Fire Drills Purposeful 
Or Perfunctory? E.FRIED. Fire Eng v 113 n 5 May 1960 
p 399, 439-41. Points for more effective fire drills include: 
change of average school official thinking concerning drills, 
night drills for schools having evening activities, frequency of 
drills, positive action in turning in alarm, teacher and 
eustodial training, proper shelter areas away from school in 
event of actual fire, keep records of timing and performance, 
and monitors for special areas besides classrooms to check if 
all persons have left building. 


What Progress Since Chicago School Fire? C.I.BABCOCK. 
Nat Fire Protection Assn—Quarterly v 53 n 3 Jan 1960 p 
181-92. Progress in improvement of school building fire safety 
since Dec 1958; open stairways have been enclosed, outside 
fire escapes added, panic hardware applied, exit facilities 
improved, automatic sprinklers and automatic detectors with 
direct alarms to fire departments installed, ete; schools con- 
sidered unsafe have been closed. 

Heating. See Heating—School Buildings. 
Lighting. See Electric Lighting—School Buildings. 
Noise Control. See also Noise—Control. 

Reverberation Times of Typical Elementary School Class- 
rooms, M.J.KODARAS. Noise Control v 6 n 4 July-Aug 1960 
p 17-19. 11 schools discussed are considered examples of out- 
standing architecture; method of arriving at reverberation 
time data; elementary classrooms with square or rectangular 
shapes haying large parallel wall surfaces require considerably 
shorter reverberation times; other conclusions. 


tional sieves. 


Erlaeuterungen zum Umbra-Sieb und Bericht ueber seine 
Bewaehrung in der Praxis, A.F.WEHNER. Aufbereitungs- 
Technik v 1 n 9 Sept 1960 p 395-404. Data concerning Umbra 
screen and its practical performance; theories on which 
screen is based; Umbra classifying linings and types of 
machines developed specifically for driving them; instructions 
for joining perforated bottom to machine; results of process- 
ing coal, brown coal, stones, earth and molding sand. 


Feinsiebung mit Schallsiebmaschinen, P.BRUENINGHAUS. 
Aufbereitungs-Technik v 1 n 1 Jan 1960 p 538-7. Fine screen- 
ing with sonic screening machines; essential factors of 
screening operation are screen openings, their form and re- 
lationship to grain feed, passage section and passage resistance; 
advantages for fine screening are high efficiency, small power 
requirements, sieve netting free from impurities, and improved 
stability of sieve netting. 


Latest Advances in Screening Technique. S African Min & 
Eng J v 71 n 3518 June 3 1960 p 1363-5. New resonance 
screen which prevents plugging and blinding because of high 
acceleration of material achieved by patented anti-gravity 
rubber springs picking up stroke; stresses and horsepower 
requirements are low; unique feature is unitization in sec- 
tions of varying sizes, with total length that varies from 
10 to 120 ft. 


Theorie des Sizer-Verfahrens, F.MOGENSEN. Bergbau- 
wissenschaften v 7 n 6 Mar 20 1960 p 136-40. Theory of 
sizer method; Morgensen sizer consists of system of screens 
with size of meshes wider than grade of desired sizes; 
principle of sizer structure. 


Von der Siebtrommel zum neuzeitlichen Flachsieb, W. 
STRICKELING. Aufbereitungs-Technik v 1 n 6 June 1960 
p 264-6. From screening drum to modern flat screen; nia- 
varia-flat screen is constructed with one or two _ levels, 
screen widths ranging from 0.8 to 2.2 m and screen lengths 
from 2 to 20 m; angle of projection can be adjusted ac- 
cording to material being treated; oscillation with backlash 
is principle of design of rubber shock absorbers; screening 
box and base frame are single unit. 


Zur internationalen Pruefsiebung, IVERS. Aufbereitungs- 
Technik v 1 n 3, 6 Mar 1960 p 144-6, June p 255-8. Inter- 
national testing of sieves; tentative standards for interna- 
tional testing of sieve series, woven wire cloths and 
perforated plates, with square or round screen openings; 
base of sieve sequence of all 3 series is identical with derived 
sequence of standard figures R 20/3. 


Vibrating. See also Crushers—Maintenance and Repair; Ma- 
terials Handling—Powders; Sewage Treatment—Sludge Dis- 
posal. 


Entwaesserung mit Schwingsieben, H.FREITAG. Auf- 
bereitungs-Technik v 1 n 2 Feb 1960 p 91-7. Dewatering by 
shaking screens; correlations between dewatering problems 
encountered in different branches of industry; dewatering 
shaking screens should be installed in horizontal or inclined 
position; screening machines descending in conveying direc- 
tion should be reserved to dry screening; correct choice and 


Plumbing. See Plumbing—Fixtures. 

SCIENCE. See Chemistry; Engineering; Literature; Meteor- 
ology ; Nuclear Energy; Physics; Relativity; Research Labora- 
tories. 


fastening of perforated bottom are of decisive importance 
for success of drainage. 

New Vibrating Screen Improves Iron Ore Processing, B. 
FAGERBERG. Eng & Min J v 161 n 7 July 1960 p 88-91. 
SCIENTIFIC INSTRUMENTS. See Instruments. Luossavaara-Kiirunavaara Co installed at lg ees L-screens 

aes to permit efficient dry screening of moist fines from coarse 
Sete EEE AO TORIES ce, Rescanch! Laboratories: iron ore; L-screen decks consist of parallel, transverse rows 
SCIENTIFIC RESEARCH. See Engineering Research. of round rods, inserted in holes drilled in side-plates and 
SCIENTISTS. See Engineers central beam of sloping, rectangular framework; rods can 


move freely in their mountings, when set in motion by means 
SCINTILLATION COUNTERS. See Counters—Scintillation. 


of vibrator. 
SCRAP METAL. See Iron and Steel Scrap. SCREW MACHINES. See Lathes. 


SCRAPERS. See Construction Equipment; Ore Handling; SCREW PROPELLERS. See Ships—Propellers. 
Road Machinery. SCREW THREADS 
SCREENS AND SIEVES See also Bolts and Nuts; Plastics—Secrew Threads; Rock 
; 2 é P Drills ; Screws. 
See also Coal Preparation—Screening; Filters; Granular 


Materials—Size Determination; Ore Treatment—Separators ; 
Paper and Pulp Mills—Equipment; Paper Machinery. 


Beitrag zur Muehlenregelung mittels Siebfeinheitsgeraet, 
P.KOETSCHAU, J.FRANKE. Aufbereitungs-Technik v 1 n 3 
Mar 1960 p 121-8. Contribution to use of devices regulating 
fineness of screening in milling plants; automatization of 
mills conditions automatic and continuous measurements ; 
intermittent measurements are still admissible if intervals 
between individual measurements are small as compared with 
time constant of control system; apparatus which auto- 
matically regulates fineness of screening, records test point 
every 5 min. 


Eine neue Pruefsiebmaschine nach dem Luftstrahlprinzip 
fuer beliebig viele Fraktionen, W.WAHLER. Bergbauwissen- 
schaften v 7 n 6 Mar 20 1960 p 140-8. New testing mechani- 
eal airjet sieve of arbitrary number of fractions; precision 


New Method of Measuring Pitch Errors of Screws to Very 
High Accuracy, L.W.NICKOLS. Quality Engr v 24 n 4 July- 
Aug 1960 p 107-11. Method developed at National Physical 
Laboratory measuring pitch errors of screws having vee- 
thread form to considerably higher accuracy than formerly ; 
method employs autocollimator technique to compare pitch of 
serew with end standards of length; results indicate that, 
provided no temperature variations occur, pitch may be meas- 
ured in terms of measured sizes of end standards to accuracy 
better than plus or minus 5 win. 


Contour Control. See Machine Tools—Control. 
Cutting. See also Machine Shop Practice; Tapping. 


Verfahrensbedingte Profilfehler von Gewinden mit im Axial- 
schnitt geraden Flanken, H.WEBER. Magdeburg. Hochschule 
fuer Schwermaschinenbau—Wissenschaftliche Zeit v 3 n 2-3 
1959 p 225-32. Profile errors of threads with straight flanks 
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SCREW THREADS—Cutting—Continued 


in axial cut as result of manufacturing method; various 
thread cutting methods were studied theoretically in order 
to assess their attainable accuracy and facilitate selection of 
proper method. 


Gaging. See Gages—Screw Thread. 
Rolling. See also Bolts and Nuts—Manufacture. 


Landis Lan-Nu-Rol 2-in. Capacity Thread Rolling Machine. 
Machy (Lond) v 97 n 2500 Oct 12 1960 p 849-51. Machine in- 
troduced by Landis Machine Co, Waynesboro, Pa, enables 
threads up to 2 in. diam by 8 tpi to be rolled for maximum 
length of 22 in. on metal parts with maximum hardness of 
229 Brinell, when infeed method is employed; machine set up 
for rolling 9/16 in. diam by 114 in. long worm is shown and 
operation described. 


Novye instrumenty dlya nakatyvaniya rez’by, D.Z.KRASNO- 
POL’SKII. Stanki i Instrument v 30 n 10 Oct 1959 p 18-20; 
see also English translation in Machines & Tooling v 30 n 10 
1959 p 16-19. New thread rolling tools described include: 
self-opening thread rolling die heads not requiring reverse 
traverse after thread rolling, and thread rolling dies which 
work under conditions identical to screwing with button 
thread cutting dies. 


Thread Restorer Renews Battered Threads in Minutes. S 
African Min & Eng J v 71 n 3500 Mar 4 1960 p 539. Ad- 
vanced type of thread restorer does not cut but rolls threads 
back into shape without removing any thread metal; casings 
are made of zine alloy containing copper and magnesium: 
blades and dies are of finest tool steel, hardened to 58-60 
Rockwell. 


Thread Rolling ... But Not Always Threads, C.T.APPLE- 
TON. Am Mach/Metalworking Mfg v 104 n 5 Mar 7 1960 p 
116-17. Non-fastener, even non-threading, operations of which 
rolling process is capable in addition to its wide application 
in fastener production; knurling; rolling splines and serra- 
tions; forming grooves in cylindrical parts; burnishing ; 
rolling threads on metal stampings. 

Thread Rolling Feeders Improve Output, A.C.ELLSWORTH. 
Tool Engr v 43 n 6 Dee 1959 p 70-1. Special machine for 
screw nails designed; large wheels at either end of this 
planetary screw thread rolling machine pick up nails before 
rolling ; production increased by 550%. 

Standards. See also Bolts and Nuts—Standards. 


Screw-Thread Standards for Federal Services 1957. US Bur 
Standards—Handbook n H28(1957) pt 2 Nov 16 1959 17 p. 
Following topics covered: Pipe threads, including dryseal pipe 
threads; gas cylinder valve outlet and inlet threads; hose 
coupling, including fire-hose coupling threads; and hose con- 
nections for welding and cutting equipment. (See part 1 
indexed in Engineering Index 1957 p 1012). 

Screw Threads—1960, F.P.TISCH. Mag of Standards v 31 
n 7 July 1960 p 209-10. Information on scope of Am Standard 
B1.1-1960, which is first revision of standard since approval 
of 1949 edition. 

SCREWS 

See also Screw Threads. 

How Much Torque Tightens Screw? W.M.HANNEMAN. 
Machine Design v 32 n 21 Oct 13 1960 p 179-82. Results of 
tests indicating how surface finishes of screws and nuts affect 
torque required to develop specified tension value. 


Tapping Screws, L.OEST. Machine Design v 32 n 5 Mar 3 
1960 p 114-20. Discussion of factors which influence selection 
and application of different standard screw types to meet spe- 
cific design requirements. 

Tightening and Testing Torque Values for Small Machine 
Screws, E.F.PEROUT. Elec Mfg v 66 n 2 Aug 1960 p 65-8. 
Tabulated data for values for selected sizes of rolled-thread 
screws in numbered sizes, in several lengths of tapped holes, 
in various metals and laminated phenolic. 


Corrosion. See Aluminum and Alloys—Corrosion. 
Manufacture. See 

Threads—Rolling. 
Materials. See also Copper and Alloys. 


Furnaces, Heat Treating—Gas; Screw 


Kaltstauchstaehle fuer die Herstellung vergueteter Stahl- 
schrauben, H.WEDL. Draht v 11 n 8 Aug 1960 p 425-8. Cold 
upsetting steels for production of heat treated steel screws; 
discussion of compositions and microstructures of steels suit- 
able for purpose (including corrosion and scale resisting 
steels) ; properties, surface requirements, standards, and test- 
ing methods. 


Protective Coatings. See Electroplating Shops—Equipment. 


Standards. See Bolts and Nuts—Standards; Screw Threads— 
Standards. 


SCRUBBERS. See Dust Collectors. 
SEA DEFENSES. See Shore Protection. 
SEA ICE. See Ice. 


SEALS 


See also Aircraft Engines, Jet and Turbine—Seals; Bearings 
—Seals: Diesel Engines—Seals; Gaskets ; Laminated Products ; 
Motor Buses and Trucks—Seals; Pumps—Seals. 


Das Widerstandsvermoegen von Gleitwerkstoffen axialer und 
radialer Gleitringdichtungen gegen Waermespannungsrisse, E. 
MAYER. VDI Zeit v 102 n 18 June 21 1960 p 728-32. Resistance 
to thermal stress cracking of materials used for unbalanced 
mechanical and circumferential seals; methods of computing 
resistance of individual materials and of pairs of materials 
used in slide ring seals; tabulated data to facilitate comput- 
ing “resistance factor” of plastics, synthetic and natural 
graphite, metals and alloys, and metallic oxides and carbides. 


Doppeltwirkende axiale Gleitring dichtungen in der chemi- 
schen Industrie, E.MAYER. Chemie-Ingenieur-Technik v 32 
n 4 Apr 1960 p 285-8. Double acting axial slip-ring seals in 
chemical industry; survey of theory and results of measure- 
ment, materials cf construction, and details of construction. 


Etude experimentale de joints metalliques pour ultravide, 
J.P.BOULLOUD, J.SCHWEITZER. Vide n 82 v 14 July-Aug 
1959 p 241-9. Experimental study of metal gasketed joints for 
ultra-high vacuums; various types of leak-tight metal joints 
studied for application in assemblies containing total vacuums ; 
integrity tested with He leak detector, and leaks of about 2x10-1* 
em? atm/s per meter of joint measured, simultaneously with 
clamping effort applied at joint and deformation of metal 
gasket; integrity to clamping effort ratio curve not retraced 
in reverse. 

Evaluation of Frictional Losses with Seals, R.LH.WARRING. 
Hydraulic Power Transmission v 5 n 60 Dee 1959 p 772-5. Not 
all mechanical losses are due to simple rubbing friction ; 
extrusion of seal under working conditions may produce severe 
wedging of flexible type seals and packing; chart enables 
determination of friction force for elastomeric seals by re- 
lating seal diameter, pressure of system, and coefficients of 
friction for varying pressures. 


How to Design with Teflon Packings, L.H.GILLESPIE. 
Applied Hydraulics & Pneumatics v 12 n 7 July 1959 p 121-4. 
Wide temperature range at which material is useful, plus 
lowest coefficient of friction of any solid material, has in- 
creased use of Teflon seals; Teflon has considerably different 
properties than conventional seal materials which permits 
many different design considerations; applications for lip 
seals of cup, rod, u and v seal type, and squeeze type seals of 
wedge and square shapes, reviewed. 


Hydraulie Oil Seals, K.R.BOREHAM. Sci Lubrication v 12 n 
5 May 1960 p 47-52, 46. Paper deals with aspects of sealing 
which are concerned with oil powered hydraulic equipment of 
all types and sizes; various types of seals available and 
when they should be used; main factors to consider in final 
choice; causes of failure; simple ways in which application 
of seals may be improved. 

Leakage and Wear in Mechanical Seals, E.MAYER. Machine 
Design v 32 n 5 Mar 3 1960 p 106-13. How to reduce seal 
leakage and wear; their causes; leakage rate calculations; 
recommended design practices. 


Magnetic-Type Mechanical Seals, A.W.LIGHTER. ASME— 
Paper n 59-PET-35 for meeting Sept 20-23 1959 3 p. Progress 
report on development of magnetic-type mechanical seals; 
basic application of seals and their history over past four 
years. 

Mechanical Shaft Seals, S.SSUSSMAN. Air Conditioning, 
Heating & Vent v 57 n 7 July 1960 p 61-6. Factors govern- 
ing use, performance and failure of seals which incorporate 
two rings having contact faces at right angles to pump shaft ; 
examination of their application to open spray and closed 
circulating systems. 


Non-Newtonian Flow and Oil Seal Problem, R.I.TANNER. 
J Mech Eng Science v 2 n 1 Mar 1960 p 25-8. Action of oil 
seals is difficult to explain if fluid is regarded as Newtonian; 
possible hypothesis is that fluid, when subjected to extremely 
high shear rates, behaves in non-Newtonian manner; utilizing 
fairly general stress-strain-rate relation, simplified analysis 
of seal problem is given; comparison with available experi- 
mental work shows that non-Newtonian effects are not likely 
to provide complete explanation of oil-seal problem. 


O-ring Compression Force, E.CASS, T.J.MeCUISTION, 
H.H.SCHMIEL. Applied Hydraulics & Pneumatics v 12 n 10 
Oct 1959 p 132-3. Deseription of test procedure, and results 
of investigation to determine amount of force required to 


compress O-rings ; log-log plot of compression force vs de- 
flection enables rapid calculation. 


Oil Leakage From O-Ring Packing, S..WANAMI, H.KA' 
N.TIKAMORI. Japan Soe Mech Engrs—Bul v 2’ n 8 Ne 
1959 p 638-43. Tests of packing used for gasket and recipro- 
cating parts indicate that: gasket seals can be made leak- 
proof for oil pressure up to 280 kg/em®, and for reciprocating 
use that oil leakage quantity is proportional to square of re- 


olprocaiiog velocity of rod, n-th power of kinematic viscosity 
of oil. 


Packing Materials for Hydraulics and Pneumatics, S.DATZ. 
Applied Hydraulics & Pneumatics vy 12 n 7 July 1959 p 115-18, 
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Manufacture. 
SEAPLANES 


SEALS—Continued 


Packing wear, and replacement downtime can be cut con- 
siderably if limitations and characteristics of packing mate- 
rials are understood; demands of system—pressures and 
temperatures, fluid, and smoothness of sealing surfaces deter- 
mine best packing material for job: materials marketed for 
use in hydraulic and pneumatic components, along with ap- 
plication information for each type reviewed, including six syn- 
thetic rubbers, fluoro-elastomers, polyacrylates, leathers, metals 
and asbestos. j : ; 


Seal Testing to Establish Quality Control Specifications 
Can Reduce ‘Leakers,’ R.L.DEGA. J.D.SYMONS, SAE— 
Paper n 180B for meeting Jan 11-15 1960 17 p; see also 
abstract in SAE—J v 68 n 4 Apr 1960 p 127-8; SAE—Trans 
v 68 1960 p 440-7. Program undertaken by General Motors 
Research Laboratories to investigate causes for seal leakage 
and to determine basic design criteria; major parameters of 
seal application which affect its efficiency and life as de- 
termined by controlled laboratory testing are shaft, surface 
roughness, machining lead, assembly, and seal; most important 
parameters are seal diameter control, lip pressure, and eccen- 
tricity ; tests and air gage developed called ‘‘Sealector.” 


Sealing Rings for Wet Cylinder Liners, J.L.HEPWORTH. 
Instn Mech Engrs—Proe Automobile Div n 5 1956-7 p 175- 
aoe ee of paper n 5 indexed in Engineering Index 1959 
p x 


Testing of O-ring Seals for Reactor Pressure Circuits, R.L. 
PAGE. G.H.C. Atomic Energy Rev v 2 n 4 Autumn 1960 p 
210-15. Applications and problems of use of static O-ring 
seals, and methods and apparatus used to investigate proper- 
ties of rings are discussed; silicone-rubber rings indicate 
satisfactory performance for sealing CQ2 at pressures up to 
150 psig, and temperatures to 150 C; COs leakage occurs pri- 
marily by diffusion through ring. 

Thermal Expansion of Elastomers, J.JORDAN. “Machine 
Design v 32 n 1 Jan 7 1960 p 144. New design data for im- 
proved seals of synthetic rubber. 


What You Should Know About O-Rings for Air and Oil 
Circuits, R.A.FREEDMAN. Applied Hydraulics & Pneumatics 
v 12 n 1 July 1959 p 128-30, 182. From maintenance stand- 
point, O-rings involve problems of hydraulic leakage and 
pneumatic lubrication; maintenance inspection of seals re- 
volves around two questions: how many drops of fluid must 
seep past hydraulic O-ring before they indicate objectionable 
leak and how much air must seep past pneumatic O-ring 
before there is indication of damage; to understand hydraulic 
problem of leakage and pneumatic problem of lubricati n, it 
is necessary to consider special features of O-rings separately. 


See Lapping Machines. 


Brief Investigation of Effect of Waves on Take-Off Resistance 
of Seaplane, E.J.MOTTARD. NASA—Tech Note n D-165 Dec 
1959 17 p. Evaluation made of resistance of seaplane in waves 
of three heights; results in form of plots defining variation of 
average total resistance coefficient, average trim, and rise 
coefficients caused by changes in speed, elevator deflection, 
wave height and length, center of gravity location, dead rise, 
and loading. 


Brief Investigation of Hydro-Ski Stabilized Hydrofoil System 
on Model of Twin-Engine Amphibian, S.M.STUBBS, E.L. 
HOFFMAN. NASA—Tech Note D-220 Feb 1960 21 p. Study 
made to determine resistance characteristics during take-off, 
and stability characteristics during take-off and landing; 
results indicate that configuration is capable of stable take- 
offs with available thrust and control; landing behavior with 
10° model trim was stable in calm water and in waves 2 ft 
high and 80 ft long for yaw angles of 0 and 5°, and in waves 
8 ft high and 120 ft long for 0° yaw. 


Hydrodynamic Impact-Loads Investigation of Chine-Im- 
mersed 0° Dead-Rise Configurations Having Longitudinal 
Curvature—Appended Bibliography of Langley Impact Basin 
Hydrodynamic Publications, R.W.MILLER. NASA—Tech Note 
n D-207 Feb 1960 38 p. Load, motion, and moment data ob- 
tained at impact from two narrow beam configurations and 
maximum-pressure data for curved-stern one presented in 
tabular form; comparison of results obtained at positive trims 
revealed no significant differences due to longitudinal curva- 
ture, but comparison at 0° trim indicated load alleviation by 
curved stern. 


Hydrodynamic Investigation of Effect of Adding Upper-Sur- 
face Camber to Submerged Flat Plate, V.L.VAUGHAN, Jr. 
NASA—Tech Note n D-166 Nov 1959 22 p. Tests made on 
three models at constant depth of submersion of 6 in. at 
noneavitating and nonventilating speeds; comparisons with 
previously obtained data show addition of camber increased 
lift at low angles of attack, decreased lift at high angles of 
attack and moved center of pressure location rearward. 


Investigation of High-Speed Hydrofoil with Parabolic Thick- 
ness Distribution, V.E.JOHNSON, Jr., T.A-.RASNICK. NASA— 
Tech Note n D-119 Nov 1959 27 p. Principles of both fully 
wetted and supercavitating flow theory are utilized to de- 
sign thick hydrofoil with acceptable hydrodynamic efficiency 


SEAPLANES—Continued 


in 100-knot speed range; results of investigation show maxi- 
mum lift-drag ratios in 80 to 100-knot speed range equal to 
or ier epics than those obtained on thin supercavitating hydro- 
oils. 


Statistical Analysis of Seaplane Fatigue, J.E.PAUKEN. 
Aero/Space Eng v 18 n 11 Nov 1959 p 63-7. Study made to 
determine failures which occurred in bottom plating in plan- 
ing area of hull, where h-f water pressure loadings are experi- 
enced during landing and take-off; method is devised for 
analyzing data and solution formulated; two examples; ap- 
plicability of method to any flat-web type of structure where 
pressure loadings are supported by plate bending or combina- 
tion of plate bending and membrane stresses. 


Study of Spray Generated by Seaplane Hulls, S.KIKUHARA. 
J Aero/Space Sciences v 27 n 6 June 1960 p 415-28. Experi- 
ments made to study mechanism of spray generation and to 
find some method of spray suppression were performed in 
ordinary towing tank and 2-dimensional spray tank especially 
designed; developed groove-type spray suppression device was 
tested in towing tank and effect found to be remarkable; 
theory of spray generation is proposed on basis of slender 
body theory in aerodynamics and compared with 2- and 3- 
dimensional spray test results. 


Theoretical Determination of Water Loads on Pitching Hulls 
and Shock-Mounted MHydro-Skis, E.SCHNITZER. NASA— 
Tech Note n D-392 May 1960 65 p. Dynamic camber theory 
is developed for determining loads and motions of seaplanes 
planing on water surface while undergoing pitching rotation; 
comparisons with classic linearized airfoil theory and low 
aspect ratio-oscillating airfoil data; effects on longitudinal 
pressure distribution; examples indicate that rotational effects 
are more important for narrow hull than for pivoted shock- 
mounted hydro-ski. 


SEAPORTS. See Ports and Harbors. 
SEARCHLIGHTS. See Electric Lamps—Metal Vapor. 
SEAW ALLS 


See also Breakwaters. 


Turfing on Sea Walls, A.G.WIERSMA. Instn Civ Engrs— 
Proc v 15 Mar 1960 Paper n 6410 p 273-7. Conditions for suc- 
cessful turfing on seawalls, hydraulic circumstances for turf 
on several parts of dike, and some aspects of dike maintenance 
and management. 


SEAWATER 


See also Metals Corrosion—Seawater; Pulp Manufacture— 
Sulphite Process; Refractory Materials—Magnesia; Salt. 

Specific Heat of Sea Water, R.A.COX, N.D.SMITH. Roy 
Soe—Proe v 252 n 1268 Aug 25 1959 p 51-62. Electrically 
heated calorimeter was used to determine specific heat of sea 
water over temperature ranges of salinity occurring in nature; 
results obtained are accurate to 0.05%; temperature coefficient 
of Cp is shown to be positive for ocean water, while over 
same range it is negative for pure water; expression is de- 
rived from which Cp can be computed over ranges of 0 to 
4.0 g/kg of salt and —2 to 30 C; tabulated data given. 


Aerated. See Oil Well Drilling—Circulating Media. 
Corrosive Properties. See Steel—Protective Coatings. 
See Jetties. 

See Power Generation—Seawater. 


Pipe Lines. 
Power Generation. 
Refrigeration. See Seawater—Salt Removal. 


Salt Removal. See also Diesel Engines—Waste Heat Utilization ; 
Evaporators; Nuclear Energy—Research; Power Generation— 
Seawater; Water Treatment—Salt Removal. 


Availability of Geothermal Energy for Demineralization of 
Saline Water, J.C.BELL, R.C.CROOKS, W.T.HOLSER, G.F. 
SACHSEL, J.R.WILLIAMS, R.B.FILBERT, Jr., J.J.STONE, 
Jr. US Dept Interior—Office of Saline Water—Research & 
Development Progress Report n 27 July 1959 55 p. Report by 
Battelle Memorial Inst on potential utilization of geothermal 
energy for conversion of saline water to fresh water; investi- 
gation includes survey of available geothermal data, and 
analysis of engineering mechanisms for recovery of geo- 
thermal energy for electric power generation, from vertical 
hole deep in earth. 51 refs. 


Bringing Water and Power to Kuwait, D.W.SMART. Instn 
Blec Engrs—J v 5 n 58 Oct 1959 p 574-7. Problems in con- 
struction of 4 million gpd seawater distillation plant and 70 
Mw steam generating plant consisting of one 500 kw diesel 
alternator set and three 600 kw turbo-alternator sets. 


Federal Research and Development Program for Saline- 
Water Conversion, A.CYWIN, L.S.FINCH. AWWA—J v 52 n 
8 Aug 1960 p 983-92. Paper reviews various conversion meth- 
ods; government research program since 1950; construction of 
five seawater conversion plants is under way under Saline 
Water Demonstration Plant Act in Texas, California, South 
Dakota, and New Mexico, for comparative evaluation of 
methods of long-tube vertical distillation, multistage flash dis- 
tillation, electrodialysis, forced-cireulation vapor-compression 
demonstration, and freezing process. 
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Improved Solar Still Process for Desalting Sea and Brackish 
Waters, W.N.GRUNE, I.ZANDI. AWWA—J v 52 n 8 Aug 
1960 p 993-1005. Conventional solar still combines three 
processes: collection of solar energy, evaporation, and con- 
densation ; it relies on natural convection within still and cool- 
ing effect of ambient air; recent improvements are mechanical 
separation of collector-evaporator unit from condenser, use 
of air as intermediate substance for providing natural convec- 
tion to increase evaporation, combined with droplet evapora- 
tion; description of four experimental stills at Atlanta, Ga. 


L’adoucissement de l’eau de mer par congelation, K.FISH- 
BECK. Institut Int du Froid—Annexe au Bul—Commission 6, 
Karlsruhe, 1958 p 21-32. Demineralization of seawater by 
freezing; some processes for separation of solvent from salt 
solution, based on principle of freezing, are reported; results 
considered from scientific, technical, and economic stand- 
points. 


Large-Scale Demineralisation of Sea and Brackish Water, 
A.M.ESHAYA, B.F.DODGE. Brit Chem Eng v 4 n 10 Oct 
1959 p 516-20. Discussion of electrodialysis, osmionic and re- 
verse osmionic processes employing either homogeneous or 
heterogeneous membranes for economic large scale demineral- 
ization of sea water; calculating energy requirements for 
electrodialysis process; plant cost data. 26 refs. Part 1 indexed 
in Engineering Index 1959 p 1228. 


Making Fresh Water from Salt Water. Chem Eng v 67 n 12 
June 13 1960 p 152-5. One way to extract fresh water from 
sea is to refrigerate sea water, then wash and melt ice crystals 
that form; in one process saline feed itself provides refrigera- 
tion when part of it is flashed at very low pressure; in other 
method, butane refrigerant is vaporized in direct contact with 
feed; flowsheets. 


Modern Trends in Sea-Water Conversion, J.J.CAMPO- 
BASSO. New England Water Works Assn—J v 74 n 1 Mar 
1960 p 1-11. Discussion of vapor compression and flash type 
distillation methods; review of equipment. 


New Type of Sea-Water Distiller in Operation, G.F.LEIT- 
NER. Elec World v 154 n 13 Sept 26 1960 p 66-9, 123. New 
seawater conversion plant with flush-type distiller furnishes 
all fresh water needed by Southern California Edison’s 430- 
Mw Mandalay Steam Station, designed for 100,000 gpd; dis- 
tiller uses low grade heat from steam power plant sources; 
operation of flexible pilot plant can be based either on two 
variants of once-through system or on brine recirculation sys- 
tem. 


Progress in Saline Water Conversion, E.D.HOWE. AWWA— 
J v 51 n 10 Oct 1959 p 1191-1201. New efforts are aimed 
toward improvement of existing commercial processes and 
toward development of processes not previously applied; de- 
mineralizing equipment and multiflash evaporators; develop- 
ment in methods of vapor compression, freezing, vacuum 
flash distillation, solar distillation, electrodialysis, and ion 
exchange. 


Saline Water Conversion, J.W.O’MEARA. Military Engr v 
52 n 346 Mar-Apr 1960 p 91-4. Survey of available water 
resources, saline water research and description of demonstra- 
tion plants constructed by Dept of Interior which uses 
multistage flash distillation, demineralization and forced cir- 
ewe vapor compression distillation processes; future out- 
OOK. 


Sea-Water Distillation by Nuclear Power, H.E.BETHON. 
Power v 104 n 1 Jan 1960 p 82-3. Summary of study made in 
1957 for Martin Co; economics of 4 different reactor power 
plant distillation plant arrangements were considered, all 
based upon pressurized water reactor with heavy water mod- 
erator coolant and fueled with natural UO:z; diagram provides 
data on most economical system. 

Sound Propagation. See Sound—Absorption. 
SEDIMENT. See Silt. 


SEDIMENTATION. See Chemical Processes—Unit Operations ; 
Dust—Analysis; Granular Materials—Size Determination; 
Petroleum Geology—Sedimentation ; Reservoirs—Sedimentation ; 
Sewage Treatment—Sedimentation ; Suspensions. 


SEISMIC GEOPHYSICS. See Geophysics—Seismic. 
SEISMOGRAPHS 


See also Geophysics—Instruments; Geophysies—Seismic. 


Laboratornyi seismoskop vysokoichuvstvitel’nosti LS-1, V.A. 
OBUKHOV. Akademiya Nauk SSSR, Izvestiya, Seriya Geo- 
fizicheskaya vy 23 n 11 Nov 1959 p 1625-35. Highly sensitive 
laboratory seismoscope of LS-1 type; amplifying coefficient of 
seismoscope amplifier is 2.8x10%; amplitude of electric impulses 
on switch is 1200 v; apparatus is used for high precision 
modeling of low intensity wave processes, as for example, 
recording of diffracted wave. 


Millimicron Motion Instrumentation, J.McELWAIN, R.C. 
SHOPLAND. Instruments & Control Systems v 32 n 11 Nov 
1959 p 1688-91. Discussion of basic millimicron transducer 
types, including variable reluctance, capacity, strain and 
torsion _seismographs ; magnification; recorders, vaults and 
accessories. 


Amplifiers. Transistor 


THE ENGINEERING INDEX—1960 


SEISMOGRAPHS—Continued 


On Multi-Channel Oscilloscope of Seismic Recordings, K. 

MORI, S.FURUYA, K.INAMI. Japan. Geol Survey—Bul v 10 
n 4 Apr 1959 p 37-46. Instrument using single gun cathode 
ray tube for viewing multiple channeled data avoids waste- 
ful photographic proceeding required in conventional method, 
in playing back magnetically recorded seismic data; “radial 
beam switching tube’? is used with HF oscillator and phase 
shifter as pulse generator with scanning frequency of 5 ke; to 
pick up each individual channel selectively R.B.S. tube and 
input gate tubes are used. 
Pre-Amplifier for Seismograph, H. 
MATUMOTO. Tokyo Univ. Earthquake Research Inst—Bul v 
37 pt 3 Sept 1959 p 525-30, 1 plate. Characteristics of tran- 
sistor are deviated by temperature fluctuation, but author suc- 
ceeded in stabilizing temperature characteristic in gain by 
choice of circuit construction; circuit of pre-amplifier ; experi- 
ments show that by introducing pre-amplifier, stability and 
sensitivity for minor shock observations would become higher 
than those which have been so far attained by ordinary elec- 
tronic seismographs. 


SEISMOLOGY 


See also Earthquakes; Explosions—Nuclear; Geology; Geol- 
ogy—South Africa; Geophysics—Rock Properties ; Geophysics— 
Seismic ; Oceanography. 

Analiz nablyudenii nad zemeltryaseniyami Kurilo-Kamchat- 
skoi oblasti, N.V.KONDORSKAYA, G.A.POSTOLENKO. 
Akademiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 23 
n 10 Oct 1959 p 1448-54. Analysis of earthquake observations 
in Kuril-Kamchatka region; subdivision of epicenters in dif- 
ferent zones, boundaries of which correspond to axes of tec- 
tonic troughs and lines of transverse faults in Kurile Islands 
region; characteristics of each epicentral zone; earthquake 
distribution with depth. 

Attempt to Detect Azimuth Effect on Spectral Structures 
of Seismic Waves (Alaskan Harthquake of April 7 1958), K. 
KASAHARA. Tokyo Univ. Earthquake Research Inst—Bul v 
38 pt 2 June 1960 p 207-18. Attempt is made to determine 
whether earthquake models explain mechanism of wave radia- 
tion; no special azimuth effect was observed in spectra of 
P-waves; in S-waves, notable difference in spectrum type was 
detected between three groups of stations; this difference 
is more likely to be attributed to mechanism of wave radia- 
tion, rather than to distortion of spectra. 


Earthquake Mechanisms, P.BYERLY. Science v 131 n 3412 
May 20 1960 p 1498-6. Discussion of earthquake mechanisms, 
elastic rebound theory, etc; it is concluded that energy re- 
leased as seismic waves was stored gradually as _ potential 
energy of strain before shock. 


Earthquake Waves Reflected at Inside of Core Boundary, 
B.GUTENBERG. J Geophysical Research v 64 n 10 Oct 1959 p 
1508-8. Travel times of waves generated by earthquake at 
depth of 600 km and reflected from inside of core boundary 
as well as epicentral distances of caustics of PKKP, SKKP, 
and PKKS agree within limits of error with those calculated 
on basis of velocity depth curves; period of all waves travel- 
ing through outer core seem to be shortened. 


First Motion Methods in Theoretical Seismology, L.KNOP- 
OFF, F.GILBERT. Acoustical Soe America—J v 31 n 9 Sept 
1959 p 1161-8. Techniques for approximating integral solu- 
tions to problems in theoretical seismology; determination of 
first motions from integral expressions for motions without 
completely evaluating integrals in closed form; examples. 


K issledovaniyam seismichnosti territorii Kitaiskoi Narodnoi 
Respubliki, B.A.PETRUSHEVSKII. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geofizicheskaya v 23 n 12 Dee 1959 p 1729-38. 
Study of seismicity of Chinese People’s Republic territory ; 
brief characteristic of seismic geological conditions in Gan’sui 
corridor in northwestern China, visited by author in 1958. 


Lateral-Force Formula Based on Seismological Concepts, 
F.NEUMANN. Trend in Eng v 12 n 3 July 1960 p 4-12. 
Formula is intended to serve same purpose as lateral force 
formulas found in earthquake provisions of many building 
codes which are largely based on 0.1 g concept, and which 
represent result of engineering experience and judgment 
rather than scientific solutions; present analysis attempts to 
show how previously published results in combination with 
new concepts can be integrated into rational and relatively 
simple lateral force formula. 15 refs. 


Note on Tectonics of Kern County, California, as Evidenced 
by 1952 Earthquakes, A.E.SCHEIDEGGER. J Geophysical 
Research ve 64 n 10 Oct 1959 p 1499-1501. Statistical analysis 
of mechanisms of aftershocks of Kern County earthquake; 
method writer developed earlier shows direction of tectonic 
motion to be at N 32 W, approximately normal to strike of 
White Wolf fault; this is in agreement with Gutenberg’s 
fault-plane solution for main Kern County earthquake which 
yielded overthrust in northwesterly direction; it therefore 
appears that Kern County earthquake and its aftershocks were 
caused by same tectonic effects. 


O pole smeshchenii pri razryvakh sploshnosti uprugoi sred 
A.V.VVEDENSKAYA. Akademiya Nauk SSSR, inrentiva, 
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Seriya Geofizicheskaya v 22 n 4 Apr 1959 p 516-26. Field of 
dislocation during disruption of continuity in elastic medium; 
dynamic dislocation in isotropic and homogeneous elastic 
space during instant dislocations of medium continuity and 
given boundary changes of dislocation; solution of problem 
is offered in terms of Volterra dislocation theory and is re- 
lated to determination of stresses which are not available 
at moment of disruption. 


O raspredelenii napryazhenii, deistvyushchikh y ochagakh 
zemletryasenii severo-zapadnoi chasti Tikhogo okeana, L.M. 
BALAKINA. Akademii Nauk SSSR, Izvestiya Seriya Geo- 
fizicheskaya v 23 n 11 Nov 1959 p 1599-1604. Distribution of 
stresses active in earthquake epicenters in northwestern part 
of Pacific Ocean; from determinations of stresses manifested 
in epicenters of 24 earthquakes, series of regularities is de- 
duced in distribution of major stresses in crust and upper 
part of mantle of earth, in given seismic region. 


O svyazi seismichnosti s tektonicheskoi stukturoi Cherno- 
morskoi vpadiny i okruzhayushchikh ee oblastei, A.Ya.LEVITS- 
KAYA, M.V.MURATOV. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 4 Apr 1959 p 538-46, map. 
Relation between seismicity and tectonic structure of Black 
Sea depression and surrounding areas; seismic map indicates 
distribution of major earthquake epicenters, their intensity, 
depth and accuracy of determining epicenters. 


Ob otsenke tochnosti pri opredelenii gipotsentrov zemle- 
tryasenii, E.V.GLIVENKO. Akademiya Nauk SSSR, Izvestiya, 
Seriya Geofizicheskaya v 22 n 4 Apr 1959 p 527-37. Estima- 
tion of accuracy during determination of earthquake epicenters ; 
theoretical probability method for determination of error in 
identifying location of epicenter depends only on time mark- 
ing and not on unaccounted heterogeneous medium; analysis 
of case histories of epicenter determination. 


Observation of Surface Waves by Columbia-type Seismo- 
graph Installed at Tsukuba Station, Japan, T.A.SANTO. Tokyo 
Univ. Earthquake Research Inst—Bul v 38 pt 2 June 1960 p 
219-40. Rayleigh wave dispersions across oceanic basin; in 
southwestern Pacific Ocean, Rayleigh wave dispersion curve 
becomes more continental for western region; Rayleigh waves 
could not be observed for several Solomon shocks; data on 
Rayleigh waves in area of Kurile Islands, Antarctic Ocean, 
and South Indian Ocean. 


Opredelenie izmeryaemoi velichiny po izbytochnym nablyude- 
niyam y zadachakh seismologii, E.V.GLIVENKO. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 7 July 
1959 p 981-7. Determination of measured value according to 
surplus records in seismological problems; statistical analysis 
of seismic records; investigated values can be: earthquake 
epicenters, earthquake energy, and dynamic parameters of 
earthquakes ; when defining these values, data from many sta- 
tions are used; problems in finding most accurate earthquake 
epicenter. 


Opredelenie napryazhenii, deistvuyushchikh y ochagakh 
Gindukushskikh zemletryasenii. E.].LSHIROKOVA. Akademiya 
Nauk SSSR, Izvestiya, Seriya Geofizicheskaya v 22 n 12 Dec 
1959 p 1739-44. Determination of stresses acting in foci of 
Hindu Kush earthquakes; study of foci coordinates at depths 
of 200 km; compressive stresses act almost horizontally and 
are oriented northwest 350°; tensional stress is oriented al- 
most vertically in south-southwestern direction. 


Seismicity of West African Rift Valley, J.C.BREMAECKER. 
J Geophysical Research v 64 n 11 Nov 1959 p 1961-6. All 
epicenters determined in central part of West African Rift 
Valley up to middle of 1958 have been plotted on map; most 
of them are on faults which border Rift; eastern Virunga 
“extinct’ voleanoes show fairly strong seismic activity; dis- 
covery of transverse zone stretching west from Lake Kivu to 
Congo River; extinct or active volcanoes are located at inter- 
section of this zone with Rift Valley; amount of seismic en- 
ergy liberated per year within 500 km of Lwiro. 


Seismograms Associated with Near Passage of Tornadoes, 
C.KISSLINGER. Earthquake Notes v 30 n 3 Sept 1959 p 
34; see also J Geophysical Research v 65 n 2 Feb 1960 p 721-8. 
Study of records obtained from three storms; short to inter- 
mediate period oscillations, 0.5 to 10 sec, are most likely 
produced by dynamic loading action of wind on surface and 
on obstacles in storm path; these oscillations are probably 
generated both within storm center and in broad region of 
high winds around storm. 


Study of Earthquake Mechanism by Method of Phase Equaliz- 
ation Applied to Rayleigh and Love Waves, K.AKI. J Geo- 
physical Research v 65 n 2 Feb 1960 p 729-40. Impulse re- 
sponse is computed from known phase velocity data and in- 
strument characteristics, and is cross correlated with actual 
record; comparative study of Love waves supports hypothesis 
of pair of couples rather than single couple for earthquake 
source. 


Use of Love Waves for Study of Earthquake Mechanism, 
K.AKI. J Geophysical Research v 65 n 1 Jan 1960 p 3823-31. 
Wave forms were compared for earthquakes of similar size 
which occurred within limited area and were recorded by same 
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instrument at given station, and direction of lateral fault 
motion derived from Love waves was found to agree per- 
fectly with that derived from data on body waves. 


Water-Level Fluctuations Caused by Montana Earthquake, 
J.A.da COSTA. Am Geophysical Union—Trans v 40 n 4 Dec 
1959 p 346. Earthquake of Aug 17 1959, near Montana- 
Wyoming border had marked effects on water levels and arte- 
sian pressures in wells throughout United States; wells in 
Hawaii, more than 3200 mi from epicenter, registered fluctua- 
tions up to 0.10-ft and fluctuation of 0.01-ft was recorded 
in well in Puerto Rico; studies of seismic fluctuations of 
water levels indicate that they are caused mainly by Rayleigh 
waves. 


Wave Propagation in Medium with Single Layer, L.KNOP- 
OFF, F.GILBERT, W.L.PILANT. J Geophysical Research v 
65 n 1 Jan 1960 p 265-78. Seismic model set up to demonstrate 
features of wave propagation; train of Rayleigh waves is 
observed to lengthen as epicentral distance increases; quanti- 
tative ray theory is method by which number of problems 
arising in seismology can be treated without usual involved 
mathematical operations; experimental technique for directly 
determining group velocity in model layered structure. 


SELENIUM 


See also Electric Rectifiers—Selenium; Geochemistry— 
Selenium; Mineral Industry and Resources; Ore Analysis— 
Selenium Determination; Semiconductors—Selenium. 


Selenium in Some Epithermal Deposits of Antimony, Mer- 
eury, and Silver and Gold, D.F.DAVIDSON. US Geol Survey— 
Bul n 1112-A 1960 16 p. Epithermal silver and antimony 
deposits are commonly highly seleniferous, while gold and 
mercury deposits are only rarely so; selenium in silver and 
antimony deposits is associated with these metals in ore 
minerals and is not found in other minerals of deposits; silver 
and antimony deposits are related genetically to crystalline 
igneous rocks; selenium in silver and antimony deposits may 
have been liberated from crystallizing magma. 


Some Electrical Properties of Amorphous Selenium Films, 
R.A.FOTLAND. J Applied Physics v 31 n 9 Sept 1960 p 
1558-65. Dark current and photocurrent characteristics of 
amorphous selenium and arsenic-selenium alloy films; hystere- 
sis effect is observed in dark va curves; addition of As to Se 
greatly increases electron effective lifetime, extends spectral 
response into red end of spectrum, results in initiation of 
secondary photocurrent effects, intensifies fatigue effects, 
and increases softening temperature of film. 


SEMANTICS. See Cybernetics ; 
formation Theory—Bibliography. 


SEMICONDUCTOR DEVICES 


Engineering Education; In- 


See also Aireraft—Electronic Equipment; Bolometers; 
Boron; Burglar Alarm Systems; Computers; Copper and 
Alloys—Electric Properties; Counters; Electric Batteries— 


Solar; Electric Control; Electric Lighting—Studios; Electric 
Measuring Instruments; Electric Rectifiers—Germanium ; Elec- 
tric Relays; Electric Switchgear; Electricity—Direct Conver- 
sion; Electron Tubes; Evaporators; Magnetic Fields—Meas- 
urement; Magnetic Measuring Instruments; Medical Equip- 
ment and Supplies—Electronic; Memory Devices; Neutrons— 
Measurement; Photoelectric Cells; Radar; Radiation—Meas- 
urement; Radio Capacitors—Semiconductor ; Radio Equipment ; 
Radio Equipment—Miniature; Radio Modulators—Microwave ; 
Radio Oscillators—Semiconductor; Radio Receivers—Transis- 
tor; Rockets and Missiles—Tracking; Satellites—Instruments ; 
Semiconductors; Signal Generators; Telephone Exchanges— 
Electronic; Voltage Regulators—Stabilizers. 


Binistor—New Semiconductor Device, N.DeWOLF. Electronic 
Industries v 19 n 8 Aug 1960 p 84-7. Device for switching 
and storage circuits has many properties of flip-flop; it 
depends largely on external voltage supply for its negative 
resistance characteristic, and is quite stable and uniform; 
simple binistor stages may be used as elements of non- 
destructive coincident memory. 


Developments in Silicon Devices. Engineer v 209 n 5428 Feb 
5 1960 p 218-19. Semiconductor production by Ferranti, Ltd, 
is concentrated exclusively on silicon devices and extensive 
use is made of diffusion techniques; work at Gem Mill works 
at Oldham and research laboratories at Wythenshawe pertains 
to new mesa transistor for oscillator, amplifier and switching 
application at frequencies up to 100 Me, diodes for use in 
aireraft and railroad stock, solar batteries, photocells; new 
triode device will have switching time of 10 musec; silicon 
production and product manufacturing methods are described. 


Die Variode, ein neues Halbleiter-Bauelement, G.ZIELASEK. 
Elektronische Rundschau v 13 n 10 Oct 1959 p 378-81. Variode, 
new semiconductor component; electric properties of com- 
ponent, originally developed for current regulation of dynamos 
in motor car control boxes; current voltage characteristic of 
Variode has extremely steep forward slope with relatively 
sharp knee similar to Zener-diode characteristic, but is operated 
in reverse; voltage drop across Variode is 10 times less than 
across Zener; temperature dependence of Variode character- 
istics. 
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Hall Effect and Some of Its Possible Applications, C.H. 
CHAMPNESS. IRE—Can Convention Ree 1958 p 265-9. Hall 
effect and importance of using material with high electron 
mobility such as indium antimonide; uses of Hall generator 
as magnetic field detector, multiplier, gyrator, and amplifier. 


Hall Effect Applications in Electrical Measurements, L.E. 
FAY, III. Semiconductor Products v 3 n 5 May 1960 p 
39-44. Research in materials and geometrical configuration 
has developed Hall devices of good enough efficiency to be 
useful in engineering applications; certain applications in 
computers and electrical instrumentation, and circuit theory 
on which these applications are based. 


Halleffekt-Vierpole mit hohem Wirkungsgrad, G.ARLT. 
Solid-State Electronics v 1 n 1 Mar 1960 p 75-84. High 
efficiency Hall effect quadripoles; how more than one polariz- 
ing-current circuit and Hall circuit must be soldered to same 
Hall specimen, in order to enlarge efficiency of Hall gyrators 
with four electrodes; methods are given for calculation of 
highest possible efficiency and other properties discussed for 
all types of Hall devices such as generator, gyrator, isolator, 
circulator, ete. 


Introduction & la théorie du tecnetron, A.V.J.MARTIN. 
J de Physique et le Radium (Physique Appliquée) v 21 n 3 
Mar 1960 p 24A-36A. Introduction to theory of tecnetron; it 
is semiconductor amplifying device and uses centripetal stric- 
tion produced by field effect in cylindrical structure; theory 
and principal characteristics of device; secondary effects and 
their bearing on fundamental theory and practical design 
of device. 


Introductory Lectures Delivered on State of Development 
of Semiconductor Technology at International Convention on 
Transistors and Associated Semiconductor Devices, London, 
May 1959. Instn Elec Engrs—Proec v 106 Pt B Supp n 17 May 
1959 p 843-53. Germanium and Silicon, T.R.SCOTT, 843-6; 
Auxiliary Materials in Transistor Technology, W.C.DUN- 
LAP, 847-9; Properties and Applications of Some Binary and 
Ternary Semiconducting Compounds, H.WELKER, R.GREM- 
MELMAIER, 850-3. Papers 3084E, 3085E, 3086E. 


Les autres structures semi-conductrices, P.AIGRAIN. Revue 
E v 8 n 2 1960 p 938-102. Different semiconductor devices; 
operation of unipolar transistor and technetron; features of 
alkatron having central drain, outer cyclic source and inter- 
mediate cyclic gates, all of them located on surface of semi- 
conductor wafer; controlled rectifier and parametric diodes. 


Modern Approach to Semiconductor and Vacuum Device 
Theory, R.D.MIDDLEBROOK. Instn Elec Engrs—Proe v 106 
Pt B Supp n 17 May 1959 p 887-902. Integrated approach to 
understanding of charge-controlled electronic devices; discus- 
sion of vacuum triodes and diffusion-type transistors to develop 
methods also applicable to gas-filled and multi-electrode vacuum 
structures, to surface-barrier and to drift-type transistors, and 
aoe Ce solid-state devices. 20 refs. Paper 
31 F 


Negative Resistance in Semiconductor Devices, R.E.BUR- 
GESS. Can J Physics v 388 n 3 Mar 1960 p 369-75. Negative 
resistance can appear in static and HF characteristics of 
devices in which current is determined by both voltage and 
temperature; combination of thermal and voltage-controlled 
processes is considered generally; results applied to discussion 
of attainment of negative resistance; application of analysis 
to devices which do and which do not exhibit isothermal 
eee resistance; observed turnover behavior of germanium 
iodes. 


New Semiconductor Cireuit Application, J.T.CATALDO. 
Direct Current v 4 n 8 Mar 1960 p 230-2. How semicon- 
ductor research is branching out into design and manufacture 
of combined semiconductor devices and circuit elements; 
application of silicon Zener diodes for voltage regulation 
and other purposes; use of silicon variable capacitor, cur- 
rently finding its way in automatic frequency control applica- 
tions; how nonlinear characteristics of selenium diodes 
qualified them to be highly effective contact protectors. 


Piezoresistive Effect and its Applications, L.E.HOL- 
LANDER, G.L.VICK, T.J.DIESEL. Rev Sci Instruments v 
31 n 3 Mar 1960 p 323-7. Effect of change in resistivity with 
applied stress in semiconductors, analysis of fourth-rank 
piezoresistive tensor for two crystal symmetries; tabulated 
data on magnitude of effect in semiconductors, including TiO2 
and PbTe, which authors have determined to be of consider- 
able interest; design of devices based on _ piezoresistivity ; 
potential transducer applications. 20 refs. 


Poluprovodnikovyi dvukhelektrodnyi pribor s otritsatel’nym 
soprotivleniem, M.A.BERG, S.A.GARYAINOV. Radiotekhnika 
i Elektronika v 5 n 2 Feb 1960 p 301-9; see also English 
translation in Radio Eng & Electronics v 5 n 2 1960 p 175-86. 
Two-electrode semiconductor device with negative resistance; 
approximate analytic expression for volt-ampere character- 
istic of p-n-p device; it is demonstrated that, to obtain 
negative resistance, it is necessary to have two sources of 
variation of conductivity of device, included in positive feed- 
back loop ; applications of device to various switching and 
generating circuits. 
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Rectification without Injection at Metal-to-Semiconductor 
Contacts, N.J.HARRICK. Phys Rev v 118 n 4 May 15 1960 
p 986-7. Rectification mechanism in metal insulator semi- 
conductor layers when field effect determines surface barrier 
under metal; strong rectification without injection may occur 
for such contacts to extrinsic semiconductors. 


Semiconductors as Radiation Detectors, G.I.CRAWFORD, 
Nuclear Power v 4 n 40 Aug 1959 p 84-7. Review of similarity 
of some characteristics of semi-conductors and_ insulators ; 
experimental work at Plessey Nucleonics for adaptation of 
semiconductors for radiation detection of ‘y-rays, neutrons, 
and other particles; some results achieved with n-p junctions 
in Ge and Si, and with single crystals of CdS. 


Some Properties and Applications of Space-Charge-Limited 
Currents ae Insulating Crystals, G.T.WRIGHT. Instn_ Elec 
Engrs—Proc v 106 Pt B Supp n 17 May 1959 p 915-22. Mech- 
anisms of current through insulators in presence of surface 
potential barriers and electron traps; simplified theory of 
space-charge-limited current through insulating solids ; many 
new types of solid-state devices may be developed by exploiting 
current in insulators, since technical difficulties involved in 
developing space-charge-limited dielectric devices seem no 
greater than those in developing semiconductor devices. Paper 
2928K. 


Sonderheft Halbleiter. Elektrotechnische Zeit (ED A) v 80 
n 15 Aug 1 1959 p 473-522. Special semiconductor issue. Con- 
structional semiconductor elements, their physics and_tech- 
nical developments, H.J.THUY, R.WIESNER, 473-80; Use of 
semiconductor components in radio and TV engineering, E. 
GINSBERG, 481-3; Transistor in wired telecommunications 
engineering, T.F.GREWE, 483-7; Transistors in control 
systems with logical switching elements, E.GOETZ, H.C. 
HEINZERLING, H.LOTT, 487-92; Semiconductors in_ tele- 
metering, A. de QUERVAIN, 492-5; Transistors in digital 
measuring techniques, B.RALL, 495-8; Transistor switching 
circuits in computing installations, H.WEBER, 498-502; Per- 
missible limiting values of semiconductor elements, H.CARL, 
H.L.RATH, 502-6; Silicon rectifier in rectifier engineering, 
E.NITSCHE, F.POKORNY, 506-12; Use of power rectifiers 
in charging apparatus, J.BALKOW, 6512-14; Noble metal 
alloys used in semiconductor techniques, K.MUELLER, W. 
MERL, 515-18; Thermal behavior of semiconductor diodes, 
O.JAKITS, 518-20; Chopper circuits with transistors, E. 
GELDER, 520-2. 


Spreading Resistance in Cylindrical Semiconductor Devices, 
D.P.KENNEDY. J Applied Physics v 31 n 8 Aug 1960 p 
1490-7. Equations describing spreading resistance presented 
in graphical form for range of geometrical parameters ap- 
plicable to many practical situations; these may be used 
to characterize thermal spreading resistance within package 
of semiconductor device, electrical spreading resistance in 
mesa type parametric diode, and extrinsic collector resistance 
of mesa transistor; examples given for potential distribution 
within each cylindrical structure. 


Statistical Theory of Avalanche Breakdown in Silicon, R.E. 
BURGESS. Can J Physics v 37 n 6 June 1959 p 730-8. Con- 
sideration of avalanche diode properties containing random 
switch in series with component which may be linear or non- 
linear but always has positive differential resistance; statistical 
model is presented for mechanism; power-law and exponential 
dependences considered; results indicate current pulse ampli- 
tude is linear function of applied voltage. 


Temperature Dependence of Carrier Densities, Mobilities, 
Diffusion Constants and Conductivities in Germanium and 
Silicon, W.W.GAERTNER. Semiconductor Products v 3 n 7 
July 1960 p 29-31. Graphs are presented that give carrier 
densities, mobilities, diffusion constants, and conductivities 
as function of temperature for impurity concentrations 
usually encountered in semiconductor devices. 


Thermal-Resistance Considerations in Design of Semicon- 
ductor Devices, C.A-LHOGARTH, A.LANGRIDGE, J.M.ZIMAN. 
Instn Elec Engrs—Proce vy 106 Pt B Supp n 15 May 1959 
p 402-8. It is shown that thermal characteristics of regions 
remote from p-n junctions may have important bearing on 
operation of semiconductor device; use of composite base 
structures; problems associated with transient flow of heat 
in device. Paper 2968E. 


Ueber das  Frequenzverhalten von Hallgeneratoren, F., 
KUHRT, H.J.LIPPMANN, K.WIEHL. Archiv der Elektrischen 
Uebertragung v 13 n 8 Aug 1959 p 341-7. Frequency behavior 
of Hall generators in RF magnetic alternating field; frequency 
dependent increase in Hall voltage caused by eddy currents 
induced by field in semiconductor plate; amplitude increase 
and phase lead oceurring when semiconductor layer of genera- 
tor is embedded into ferrite at either side; power dissipated 


by eddy currents in semiconductor layer and its influence on 
maximum permissible control power. 


Diode. See also Semiconductor Devices—Manufacture; Semi- 


conductor Devices—Testing. 


Anomalous Barrier Capacitance in p-n Junctions of InSb 
C. A.LEE, G.KAMINSKY. J Applied Physics v 31 n 10 Oct 
1960 p 1717-19. Reverse bias transition capacitance measure- 
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ments on alloy diodes of InSb at 78 K give values factor of 
three times those calculated from normal diode theory; this 
result is in contrast to reasonable agreement obtained for 
diodes of germanium and gallium arsenide in comparable dop- 
ing range; experimental techniques are critically reviewed 
and attempt made to assess implications of results. 


Avalanche Injection Diodes, A.F.GIBSON, J.R.MORGAN. 
Solid-State Electronics v 1 n 1 Mar 1960 p 54-69. Features of 
high-speed two-terminal negative-resistance device; quantita- 
tive theory of diode characteristics, compared with experi- 
mental units. 


Biasing Methods for Tunnel Diodes, R.P.MURRAY. Elec- 
tronics v 33 n 23 June 3 1960 p 82-3. Methods for determin- 
ing proper bias and correct circuit impedances for operating 
tunnel diode as switch, amplifier, or oscillator are described. 


Characteristics and Applications for Zener (Voltage Refer- 
ence) Diodes, J.A.CHANDLER. Electronic Eng v 32 n 384 
Feb 1960 p 78-86. Detailed characteristics and curves are 
given for Zener diodes; characteristics are then related to 
such applications as simple stabilizer, voltage reference, and 
precision voltage reference. 


Characteristics of Silicon WVoltage-Reference Diodes, A.E. 
GARSIDE, P.HARVEY. Instn Elec Engrs—Proe v 106 Pt B 
Supp n 17 May 1959 p 982-90. Comparison of breakdown 
theories with experimental results to show that breakdown of 
diodes at voltages less than 4.5 v is due to field emission, 
greater than 6.5 v is due to avalanche effects, and between 
a. aS 6.5 v is due to combination of both effects. Paper 


Concerning Dependence of Reverse Current in Germanium 
Diode on Repetition Rate of Voltage Impurities, S.G.SHUL’- 
MAN. Soviet Physics, Solid State v 1 n 4 Apr 1959 p 539-43. 
English translation of article indexed in Engineering Index 
1959 p 1242 from Fizika Tverdogo Tela Apr 1959. 


Conductance and Voltage Transmission Coefficient of Semi- 
conductor Diode in Transient State, E.I.ADIROVICH. Soviet 
Physics, Solid State v 1 n 7 Jan 1960 p 1019-28. English 
translation of article indexed in Engineering Index 1959 p 
1242 from Fizika Tverdogo Tela July 1959. 


Design and Performance of High-Speed Silicon Diode, M.J. 
CALLE, B.DALE, C.A.P.FOXELL. Instn Elec Engrs—Proc 
v 106 Pt B Supp n 17 May 1959 p 1138-45. In silicon device 
described, improvement of diode speed by reducing carrier 
storage is accomplished by reduction of lifetime of basic 
material; heat treatment, involving quenching silicon from 
temperature in excess of 1000 C was used and found to be 
more effective than neutron bombardment method; static 
characteristics of diodes and methods of measuring transient 
response of device. Paper 2910E. 


Design of Varactor Diodes, JHILIBRAND, C.F.STOCKER. 
RCA Rev v 21 n 83 Sept 1960 p 457-74. It is shown that to 
achieve minimum rise time and power dissipation in parametric 
subharmonic oscillator, variable-capacitance diodes with high 
cutoff frequencies and high capacitance voltage sensitivities 
are needed; optimum design of diodes for use in ultrahigh- 
speed computer circuits. 


Determination of Impurity Distribution in Junction Diodes 
from Capacitance-Voltage Measurements, J.HILIBRAND, R.D. 
GOLD. RCA Rey v 21 n 2 June 1960 p 245-52. Instruments 
of sufficient precision are available to determine impurity 
distribution in fabricated junction devices by capacitance 
voltage measurements; accuracy of impurity level determina- 
tion is limited primarily by junction area measurement and 
is better than 20%; shape of impurity profile can be deter- 
mined to 10%. 

Dipole Mode of Minority Carrier Diffusion with Reference 
to Point Contact Rectification, B.R.GOSSICK. J Applied 
Physics v 31 n 1 Jan 1960 p 29-35. Dipole mode of minority 
carrier diffusion about spherical emitter presented; current 
voltage relationship, and frequency characteristics of mode 
determined; dipole mode offers superior HF performance, 
partially offset by inferior d-c characteristic curve; methods 
suggested for improving reproducibility of special diode char- 
acteristics by designing diodes to suppress either mode. 

Effect of Minority-Carriers on Dynamic Characteristic of 
Parametric Diodes, ILHEFNI. Electronic Eng v 32 n 386 Apr 
1960 p 226-7. Irregularities in voltage-current characteristic of 
p-n junction diode have been observed in parametric devices 
using variable capacitance diodes; these irregularities occur 
in presence of large signals at high frequencies; it is sug- 
gested that this is due to existence of minority carriers. 

Effects of Recombination at Non-Rectifying Electrode on 
Properties of Germanium Alloyed Diodes; N.A.PENIN, K.V. 
CHERKAS. Radio Eng & Electronics v 3 n 12 1958 p 
118-26. English translation of article indexed in Engineering 
Index 1959 p 1243 from Radiotekhnika i Elektronika Dec 1958. 


Electrical Characteristics of Thin-Base Semiconductor Di- 
odes, B.O’CONNOR. Instn Elec Engrs—Proe v 106 Pt B Supp 
n 15 May 1959 p 555-61. Influence of device parameters, circuit 
parameters and operating conditions on eurrent/voltage char- 
acteristics and switching behavior of diodes for which p-n 
junction and ohmic contact are separated by thin uniform 
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base layer; expression for saturation current in terms of base 
width and surface recombination velocity of ohmic contact; 
rate of decay of minority-carrier storage charge when diode 
is switched from forward to reverse conduction. Paper 2920E. 


Esaki or Tunnel Diodes, W.W.GAERTNER. Semiconductor 
Products v 3 n 5, 6 May 1960 p 31-8, June p 36-8. Physical 
effects which produce electrical characteristics of tunnel diode 
are discussed, and its design and construction outlined; dia- 
grams and design equations for d-c bias, oscillator, amplifier, 
and switching circuits are given; potentialities of device 
analyzed. 


Esaki “Tunnel’? Diode, R.A.PUCEL. Elec Mfg v 65 n 2 
Feb 1960 p 172-83. Theory of operation, explained in terms 
of wave-like properties of electrons; small signal behavior of 
tunnel diode, its application as low-noise amplifier and estab- 
lishment of its noise figure of merit; use of diode as low- 
level oscillator and ultra-fast bistable switching device. 


Forward Characteristics of p+-n-n+ Diodes in Theory and 
Experiment, J.SHIELDS. Instn Elec Engrs—Proc v 106 Pt B 
Supp n 15 May 1959 p 3842-52. Discussion of theories of 
forward characteristics of pt-n-n+ structures to show that they 
may behave as p*-n, pt-i-n+ and pt-n+ structures; factors 
determining transition from one mode of operation to another; 
example of experimental results on silicon diodes. 24 refs. 
Paper 2938E. 


Gallium-Arsenide Diffused Diodes, J.LOWEN, R.H.REDI- 
KER. Electrochem Soc—J v 107 n 1 Jan 1960 p 26-9. Gallium 
arsenide is very attractive material for use in HF as well 
as high-temperature devices; fabrication techniques and elec- 
trical properties of gallium arsenide diffused diodes designed 
for use as variable capacitors in parametric amplifiers. 


Gallium Arsenide Tunnel Diodes, K.G.AHAMBLETON, J.J. 
LOW, R.J.SHERWELL. Nature (Lond) v 185 n 4714 Mar 5 
1960 p 676-7. Electrical properties of gallium arsenide Esaki 
diodes investigated; diodes showed negative resistances of 
between 0.1 ohm and 4 ohm with wide range of peak currents 
from 70 ma to 7 amp; highest ratio of peak to valley currents 
was 30:1; other results. 


Gallium Arsenide Tunnel Diodes, N.HOLONYAK, Jr, I.A. 
LESK. IRE—Proc v 48 n 8 Aug 1960 p 1405-9. Fabrication 
and properties of GaAs tunnel diodes; speed properties are 
as good or better than germanium units; they are capable 
of operating over wide temperature range and resist radiation 
damage; large voltage and high peak to valley current ratios 
make them suitable for many applications that are not prac- 
tical with germanium or silicon units. 


Influence of Surface Properties on Characteristics of Formed 
Point Contacts on p-Type Germanium, B.H.CLAUSSEN. 
Instn Elec Engrs—Proe v 106 Pt B Supp n 15 May 1959 p 
282-6. Factors influencing properties of formed whisker con- 
tacts discussed in light of electroforming theory proposed by 
C.F.DRAKE and A.C.SIM (see Engineering Index 1957 p 
1018); effect of surface treatment and ambient atmosphere 
on diode characteristics; tentative theory explaining diode 
characteristics in terms of surface properties of material. 
Paper 2935E. 


Investigation of Dynamic Switching Properties of 4-Layer 
Diodes, G.E.McDUFFIE, Jr, W.L.CHADWELL. AIEE—Trans 
v 79 pt 1 (Communication & Electronics) n 47 Mar 1960 
p 50-3. Experimental data on variation of breakover potential 
for various types of applied voltage waveforms; qualitative 
explanation of this variation in terms of breakover process 
of 4-layer diode. Paper 60-19. 


Low Inductance Mount Keeps Tunnel Diode from Oscillat- 
ing, L.G.COX. Can Electronics Eng v 4 n 9 Sept 1960 p 31-3. 
Simple tunnel diode mount is described which inhibits oscilla- 
tions, allowing true characteristics of low-capacitance diodes 
to be plotted; technique is useful for preventing unwanted 
oscillations in microwave amplifiers and oscillators. 


Measurement of Diode Switching Characteristics, W.S. 
ECKESS, P.G.DUCKER. Electronics v 33 n 15 Apr 8 1960 
p 59-60. Behavior of computer diodes when handling steep- 
edged, short-duration pulses is investigated; using very fast 
rise time mercury relay pulse generator and sampling oscillo- 
scope, measurements of forward and reverse recovery times 
were made; sampling oscilloscope permits study of diode 
recovery times down to 500 picosec. 


Measurement of Semiconductor Diode Switching Characteris- 
tics, J.N.BARRY, S.F.FISHER. Brit Communications & 
Electronics v 6 n 11 Nov 1959 p 788-91. Equipment described 
which is capable of giving complete information about reverse 
switching characteristics of small signal semiconductor di- 
odes; equipment evaluates diode in terms of its effective resist- 
ance at pre-selected time after switching. 


Method of Making Negative-Resistance Two-State Switching 
Diodes, C.A-HOGARTH. Solid-State Electronics v 1 n 1 Mar 
1960 p 70-4. It is shown that assembly, consisting of point 
contact bearing on surface made heavily n-type by diffusion 
of phosphorus into 20 ohm-cm n-type silicon crystal, possesses 
voltage-current characteristic typical of avalanche injection 
diodes. 
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Modulation of Diffusion Length as New Principle of Opera- 
tion of Semiconductor Devices, V.ILSTAFEEV. Soviet Physics, 
Solid State v 1 n 6 Dec 1959 p 763-8. English translation 
of article indexed in Engineering Index 1959 p 1242 from 
Fizika Tverdogo Tela June 1959. 

New Device Using Tunneling Process in Narrow p-n 
Junctions, L.ESAKI, Y.MIYAHARA. Solid-State Electronics 
vy 1n1 Mar 1960 p 13-21. Design, fabrication, and electrical 
characteristics of tunnel diodes made of heavily doped silicon 
or germanium for use as active circuit element. 


O emkosti i elektricheskom proboe p-n-perekhodov, E.I. 
ADIROVICH, E.M.KUZNETSOVA. Radiotekhnika i Elek- 
tronika v 4 n 10 Oct 1959 p 1708-17; see also English transla- 
tion in Radio Eng & Electronics v 4 n 10 1959 p 245-63. 
Capacitance and electric breakdown in p-n junctions; it is 
shown that true distribution of electric field and carriers in 
p-n junction during negative charge can considerably differ 
from picture of exhausted layer, on which Schottky-Mott 
theory is based; applicability of certain formulas to case 
of positive charge. 23 refs. 

On Problem of Volt-Ampere Characteristic of Diode at 
Ultra-High Injection Levels, V.ILSTAFEEV. Soviet Physics, 
Solid State v 1 n 6 Dee 1959 p 769-71. English translation of 
article indexed in Engineering Index 1959 p 1242 from Fizika 
Tverdogo Tela June 1959. 


On Question of Peak Reverse Current in PN Junction 
Diodes, L.I.LBARANOV, M.S.BEKBULATOV. Radio Eng 
Electronics v 4 n 4 1959 p 206-16. English translation of 
article indexed in Engineering Index 1959 p 1242 from Radio- 
tekhnika i Elektronika Apr 1959. 

Physical Principles of Esaki Diode and Some of Its Proper- 
ties as Circuit Element, R.A.PUCEL. Solid-State Electronics 
vy 1n1 Mar 1960 p 22-33. Equivalent circuit of diode, 
derived for calculating such design criteria as maximum fre- 
quency of oscillation and maximum gain-bandwidth product, 
and minimum noise figure, when diode is used as oscillator and 
amplifier, respectively; experimental results which verify 
many of these quantities. 

P-N-P-N Four-Layer Diodes in Switching Functions, A.W. 
CARLSON, R.H.MeMAHON. Elec Mfg v 65 n 1 Jan 1960 
p 71-8. Two-terminal semiconductor devices can act as either 
open or closed switches by changing voltage across them and 
eurrent through them; applications of four layer diodes to 
pulse generators and core drivers, ring counters and multi- 
vibrators; mathematical expressions for principal operating 
parameters of diodes. 


Power Dissipation in Diode Clippers, W.B.MITCHELL. 
Semiconductor Products v 2 n 10 Oct 1959 p 45-7. Computa- 
tion of power dissipated in semiconductor regulator diode can 
be quite difficult to calculate; equations derived for power 
dissipated for two cases; very small duty cycle, and also 
half sine wave; nomographs are given to facilitate solution 
of these problems; nomographs may also be used in calculat- 
ing power dissipated in rectifiers during forward conduction 
as well as in regulator, or Zener diodes. 


Preparation of Single-Crystal Silicon for Production of 
Voltage-Reference Diodes, G.ASHTON, M.H.ISSOTT. Instn 
Elec Engrs—Proe v 106 Pt B Supp n 15 May 1959 p 273-6. 
Preparation of silicon crystals with phosphorus concentra- 
tions up to 1.5x10!® atoms/em® by Czochralski technique; 
aluminum-wire-type alloyed diodes, using silicon with phos- 
phorus concentrations from 2x10! to 1.5x10!® atoms/cm?; 
mechanism of formation of p-n junction in silicon with phos- 
phouus concentrations greater than 3x10!5 atoms/cm’. Paper 
3083E. 

Prispevek k problemum prepeti v obvodech s germaniovymi 
diodami a ochrana proti nemu, V.HUSA, J.CIHELKA, L. 
CERNY. Elektrotechnicky Obzor v 48 n 9 Sept 1959 p 478-82. 
Over-voltage problems in circuits with germanium diodes and 
protection against it; physical explanation of overvoltage 
formation on diode; mathematical analysis to derive relation 
for optimum values of protective device which is connected 
in parallel to diode and consists of capacitance with resistance 
in series. 


Rozbor voltamperove charakteristiky germaniove diody v 
neprimem a primem smeru, V.HUSA, J.CIHELKA. Elektro- 
technicky Obzor v 48 n 7 July 1959 p 379-82. Analysis of 
volt-ampere characteristics of germanium diode in reverse and 
in forward direction; attempt to formulate mathematically 
volt-ampere characteristic in both directions; discussion of 
formulas derived. English summary. 


Semiconductor Diode Switching Characteristics, J.R.MADI- 
GAN, W.MACDONALD. Semiconductor Products v 8 n 2 
Feb 1960 p 29-34. Switching characteristics of semiconductor 
diode depend on intrinsic properties of diode as well as upon 
external circuit conditions; external circuit properties may 
be adjusted in such way that inherently slow diode may be 
made to appear fast; effects of switching about either forward 
or reverse breakdown points. 


Theory of Avalanche Injection Diodes, A.F.GIBSON. Instn 


Elec Engrs—Proe v 106 Pt B Supp n 15 May 1959 p 381-4. 
Example of n-type germanium or silicon body with one 
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large-area base contact and one very-small-area n + alloy 
junction to discuss phenomena of avalanche ionization. Paper 
3098E. 

heory of Impulse Method of Voltage Separation on Semi- 
mois Diode, Yu-K.BARSUKOV. Soviet Physics, Solid 
State v 1 n 6 1959 p 806-18. English translation. of article 
indexed in Engineering Index 1959 p 1212 from Fizika Tver- 
dogo Tela June 1959. 

Thermal Characteristics of Silicon Diodes, J.R.MADIGAN. 
Electronic Industries v 18 n 12 Dee 1959 p 80-7, vr to nN i 
Jan 1960 p 83-7. Most electrical characteristics of semi- 
conductor devices are temperature sensitive; physical basis 
for temperature variations discussed ; how certain temperature 
dependent characteristics may be combined to produce unit 
with relatively temperature insensitive properties. 

Tracing Tunnel Diode Curves, H.G.DILL, M.R.MacPHER- 
SON. Electronics v 33 n 32 Aug 5 1960 p 62-4. Attention to 
details of tunnel diode holder is necessary if switching and 
oscillation are to be prevented; diode holder is described 
that uses germanium blocks for low inductance resistors, and 
which permits curve tracer that will show characteristic 
curves of most tunnel diodes. 

Tunnel Diode Characterization, S.COHEN. Electronic Equip- 
ment Eng v 8 n 3 Mar 1960 p 102-4. Method for preventing 
oscillation of tunnel diode is discussed, and test circuits and 
procedures for measuring negative resistance, peak and 
valley currents, capacitance, series resistance, and series lead 
inductance are described. 

Tunnel Diode—Its Action and Properties, B.SKLAR. Elec- 
tronics v 32 n 45 Nov 6 1959 p 54-7; see also abstract in 
Engrs’ Digest v 20 n 12 Dee 1959 p 505-7. Early tunneling 
theories and research into tunnel effect in thin semiconductor 
junction; difference between characteristics of ordinary diode 
and tunnel diode is shown; two important criteria for making 
tunnel diode are heavy doping, of order of 107° atoms per 
em® (for silicon) and extremely thin depletion region of order 
of 100 A; electron energy diagram for highly doped p-n 
junction; advantages. 

Tunnel Diode Operation and Application, I.A.LESK, J.J. 
SURAN. Elec Eng v 79 n 4 Apr 1960 p 270-7. Physical and 
electric advantages of tunnel diodes over conventional semi- 
conductor devices; evaluation of their impact on future tran- 
sistor technology. 18 refs. 


Tunnel Diodes, R.N.HALL. IRE—Trans on Electron Devices 
v ED-7 n 1 Jan 1960 p 1-9. Mechanism leading to negative 
resistance is discussed; electrical characteristics are out- 
lined making use of small-signal equivalent circuit which 
represents behavior in negative resistance region; experiments 
showing transition from tunnel diode characteristic to that 
of h-vy avalanche diode are exhibited; HF operation and 
temperature dependence of diodes considered. 


Tunnel Diodes as Amplifiers and Switches, T.P.SYLVAN, 
E.GOTTLIEB. Electronic Equipment Eng v 8 n 5 May 1960 
p 64-70. General characteristics, temperature characteristics, 
and frequency limitations of tunnel diodes in switching and 
amplifier circuits; specific applications include bias regulator, 
parallel amplifier, bistable switch, frequency divider, staircase 
generator, and current sensing element. 


Tunnel Diodes by Vapor Growth of Ge on Ge and on GaGs, 
J.C.MARINACH. IBM J Research & Development v 4 n 8 
July 1960 p 280-2. Communication to editor describes Ge-Ge 
junctions and Ge-GaAs junctions prepared by epitaxial growth 
from Ge-I2 reaction; tunnel diode characteristics of each at 
Bee erento unrest effects of heat treatment on peak current 

ensities. 


Vapor Grown Variable Capacitance Diode, R.L.ANDERSON, 
M.J.O’ROURKE, IBM J Research & Development v 4 n 3 
July 1960 p 264-8. Germanium p-n junctions having large 
fractional variation of capacitance with voltage; doping is 
switched from n-type to p-type during vapor growth from 
iodide; relation of capacitance variation to donor distribution. 


Zener Tunneling in Semiconductors, E.O.KANE. Physics & 
Chem of Solids v 12 n 2 Jan 1960 p 181-8. Zener current 
in constant field calculated both with and without Wannier- 
Adams reduction of interband-coupling terms; apparent re- 
duction of interband coupling interpreted as polarization 
correction ; detailed calculation of Zener current made for 
simple two-band model, applicable to InSb; evaluation of 
tunneling integral follows closely calculation due to Keldysh. 


Irradiation. See Semiconductors—lIrradiation. 


Junctions. See also Aluminum Refining; Semiconductor De- 


vices—Diode. 


Electrical Properties of Vapor-Grown Ge Juncti 
O’ROURKE, J.C.MARINACE, R.L.ANDERSON, WA WHITE, 
IBM J Research & Development v4n 3 July 1960 p 256-63. 
Method of fabricating p-n junction devices by closed cycle 
iodide vapor growth process; electrical characteristics of 
junctions compare favorably with those fabricated by conven- 
tional means ; feasibility of device arrays such as diode 
matrices and multijunction structures. 
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Germanium p-n-Junction-Tunnel-Junction Combination De- 
vices, LA.LESK, H.A.JENSEN. Solid-State Electronics v 1 n 
3 July 1960 p 183-7. Semiconductor devices employing both 
normal p-n junctions and tunnel junctions (pt-n) can utilize 
properties of tunnel junction to impart new or improved char- 
acteristics to overall structure; features of germanium pt-n-p 
transistors, having tunnel-junction emitter and normal-junc- 
tion collector; characteristics of four region switches, for 
which pt-n-p-n structures were used, and of other devices. 


Junction Hall Generator Devices, A.G.MILNES, E.V. 
WEBER. Electronic Components Conference—Proc 1959 p 
204-11. Analytical treatment of Hall junction devices is 


presented ; although they are useful in certain applications it 
is stressed that there are marked limitations in respect to 
linearity, multiplication action, and frequency and tempera- 
ture response. 


Preparation of P-N Junctions in Ge and Si by Evaporation 
Method and their Photoelectric Characteristics, Y.SAKAI, K. 
TAKAHASHI. Inst Elec Engrs Japan—J v 80 n 856 Jan 1960 
p 43-50. Use of evaporation method for obtaining junctions 
having uniform large areas and shallow alloying depths; 
experiments involving evaporation of indium and gallium on 
preheated n-type Ge, varying temperature conditions; with 
Si, best results were obtained using aluminum for evaporation 
alloy. (In Japanese with English abstract). 


Pulse Method for Measuring Capacity of p-n Junctions, S.G. 
SHUL’MAN. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 4 July- 
Aug 1959 p 642-5. Method of measuring capacity of pulse 
biased p-n junctions is based on principle of compensated 
transients; results of measurements, taken on collectors of 
series P6 transistors. 


Some Fundamental Aspects of p-n Junctions, A.C.SIM. 
Instn Elee Engrs—Proc v 106 Pt B Supp n 15 May 1959 
p 357-60. In many practical p-n junctions, internal field 
strengths and dimensions are such that diffusion equation for 
current. which is commonly applied, is seriously in error; 
major advance in statistical theory is regarded to be necessary 
for valid analysis of p-n junction characteristics; significant 
difference between germanium and silicon junction devices is 
their characteristic-material relationships. Paper 2990E. 


Uniform Silicon p-n Junctions, R.F.BATDORF, A.G.CHYN- 
OWETH, G.C.DACEY, P.W.FOY. J Applied Physics v 31 n 
7 July 1960 p 1153-65. Study of avalanche breakdown in 
junctions relatively free of field inhomogeneities and disloca- 
tions, and free from edge effects; in this case, breakdown 
occurs not by way of microplasmas, but in much more uniform 
manner over whole junction area; electron ionization rate 
is determined as function of field strength. 


See also Semiconductor Devices—Junctions. 


Diffusion—Means of Semiconductor Device Fabrication, R.F. 
MILLER. Gen Motors Eng J v 7 n 3 July-Aug-Sept 1960 
p 18-24. Important manufacturing requirements are placement 
and concentration of impurities which is done by alloying 
and diffusion techniques; at Deleo Radio Div, studies of 
germanium and silicon diffusion technology showed that 
impurities can be precisely placed over large areas and that 
nonhomogeneous impurity distribution can be used to advan- 
tage; development of relatively easy bench method of measur- 
ing impurity distribution. 


Environmental and Device Cleanness and Purity Standards, 
J.F.PUDVIN. Instn Elec Engrs—Proc v 106 Pt B Supp n 
17 May 1959 p 1125-9. Review of semiconductor cleaning 
techniques and evaluation of their applications to devices ; 
methods currently available either to remove effectively or to 
prevent contamination of all kinds; tests for detecting low 
levels of each of contaminants. Paper 3094E. 


Metallographic Examination of Semiconductor Devices, G. 
ASHTON, S.MARSHALL. Instn Elec Engrs—Proce v 106 Pt 
B Supp n 15 May 1959 p 437-41. Techniques for preparing 
microsections of semiconductor devices; use of diamond lap- 
ping compounds for polishing to obtain flat sections of all 
components of device to be produced; details of recommended 
techniques for cutting, mounting, polishing and etching of 
specimens. Paper 2875K. 


Recent Advances in Application of Photo-Lithographic 
Techniques to Semiconductor Devices and Microminiaturiza- 
tion, T.M.LIIMATAINEN. Instn Elec Engrs—Proc v 106 Pt 
B Supp n 15 May 1959 p 385-90. Use of photo-lithographic 
and photoengraving techniques for fabrication of germanium 
devices, including diodes, transistors, lateral photo-voltage 
diodes and variable capacitance diodes at Diamond Ordnance 
Fuze Laboratories; their incorporation in circuits; future 
possibilities. Paper 2950K. 


Semiconductor Production by G.E.C. at Their Hazel Grove 
Factory. Process Control & Automation v 7 n 1 Jan 1960 p 
13-17. Some of manufacturing techniques used for production 
of 70,000 transistors and diodes per week; features of flow 
line, preparation of wires for glass-to-metal seals and glass- 
to-metal sealing; wafer processing and description of wafer 
thickness measuring machine; cold welding. 


Standards. 


Terminology. 
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Noise. Crystalline Imperfections and 1/f Noise, J.J.BROPHY. 
Phys Rev v 115 n 5 Sept 1 1959 p 1122-5. Experimental study 
of W/f noise as function of naturally occurring imperfection 
densities in single-crystal silicon, of plastic deformation in 
germanium crystals, and of fast-neutron damage in ger- 
manium; noise power is found to decrease with increasing 
imperfection density. 


Definition und Messungen der Rauschzahl von Halbleiter- 
Photodioden, einschliesslich Photonenrauschen, G.SPESCHA, 
M.J.O.STRUTT. Scientia Electrica v 5 n 4 Dee 1959 p 
121-32. Definition and measurements of noise factor for 
semiconducting photodiodes including photon noise; new 
definition considers transformation of electromagnetic radia- 
tion power into currents at receiver output, while spontaneous 
power fluctuations are expressed in receiver by noise factor; 
factor is derived with aid of high vacuum tetrode equivalent 
circuit of diode with two separate cathodes. 


Fluktuatsii provodimosti vy amorfnykh poluprovodnikakh, 
M.I.KORNFEL’D, L.S.SOCHAVA. Fizika Tverdogo Tela v 1 
n 9 Sept 1959 p 1870-1; see also English translation in 
Soviet Physics, Solid State v 1 n 9 Mar 1960 p 1256-7. Con- 
ductivity fluctuation in amorphous semiconductors; measure- 
ments on Tl2,AseTez: and TlzSe.AseTes, to show that current 
noise is unexpectedly low in comparison with temperature 
noise; this is explained by absence of certain microscopic 
impurities in amorphous material, otherwise present in semi- 
conductors. 


Generation-Recombination Noise in Semiconductors—Equiva- 
lent Circuit Approach, K.S.CHAMPLIN. IRE—Trans on Elec- 
tron Devices v ED-7 n 1 Jan 1960 p 29-38. Generation-recom- 
bination noise in semiconductors in thermal equilibrium is 
treated from standpoint of thermal fluctuations in equivalent 
electrical circuits; models with recombination centers dis- 
tributed throughout volume as well as models with surface 
recombination centers are considered. 


Izmerenie spektra shuma ploskostnykh germanievykh foto- 
diodov v shirokom diapazone chastot, T.M.LIFSHITS, L.Ya. 
PERVOVA. Radiotekhnika i Elektronika v 4 n 9 Sept 1959 
p 1543-8. Noise spectrum measurement of Ge junction photo- 
diodes in frequency range of 2x10-8—2x104 cps; magnetic 
recording was used with transformation of low frequencies 
into audio frequencies; spectral density of noise was found 
to retain form of 1/f™, with m near unity, over whole spectral 
range investigated, up to lowest frequencies. 


Radio Noise in Semiconductor Devices, R.L.STROM. Semi- 
conductor Products v 2 n 10 Oct 1959 p 41-4. When used to 
rectify a-c circuits, semiconductor devices generate radio 
noise in excess of airborne electronic specification limitations ; 
noise is present in all types of semiconductor materials, but 
is greater in silicon devices; radio interference suppression 
by restriction of operational ratings is not effective, but 
conventional filter techniques are shown to be adequate. 

Shot Noise in Tunnel Diode Amplifiers, J.J. TIEMANN. IRE 
—Proc v 48 n 8 Aug 1960 p 1418-23. Contributions of Johnson 
noise and shot noise to noise in tunnel diode analyzed ac- 
cording to simple theoretical model; simple graphical method 
of determining approximate noise figure of diode from its 
current voltage characteristic; it is found that noise figure 
has broad minimum centered about point slightly higher in 
bias than bias value for maximum negative conductance. 


EIA-NEMA Standards for Color Coding Semicon- 

ductor Devices (Diodes and Rectifiers). Nat Elec Mfrs Assn 

—Publ n SK 50-1960 Apr 1960 2 p. Color coding of semicon- 

ductor diodes and rectifiers, for which type numbers have 

been assigned by Joint Electron Device Engineering Council. 

IRE Standards on Solid-State Devices: Defini- 
tions of Semiconductor Terms, 1960. IRE—Proc v 48 n 10 
Oct 1960 p 1772-5. Over 100 terms relating to solid state 
devices are defined. IRE Standard 60 IRE 28.81. 

Testing. Test Set for Displaying Volt-Ampere Characteristics 
of Tunnel Diodes, A.M.GOODMAN. Rev Sci Instruments v 
81 n 3 Mar 1960 p 286-8. In unit described, which permits 
display of characteristics on oscilloscope, circuit instabilities, 
usually existing when negative resistance device is tested 
on V-l curve tracer, are suppressed; principles of design, 
construction, and operation. 


Tetrodes. See Transistors. 
Triodes. See Transistors. 
SEMICONDUCTORS 


See also Computers—Circuits ; Crystals—Electric Properties ; 
Diamonds; Electric Machinery—Direct Current; Electric 
Rectifiers; Electric Relays—Protective; Electrical Engineer- 
ing; Electricity—Direct Conversion ; Electrons; Gallium; Glass 
—Electric Properties; Infrared Rays—Detectors; Magnetic 
Materials—Ferrites; Metals, Rare and Minor; Physics—Solid 
State; Polymers—Electric Properties; Radio Amplifiers ; Radio 
Circuits; Radio Rectifiers; Semiconductor Devices; Thermo- 
electricity. 

Behavior of p- and n-Doped Contacts in Space-Charge 
Depletion Region, J.M.LAVINE. Solid-State Electronics v 1 
n 2 May 1960 p 107-22. Floating potential, forward and 
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reverse characteristics of both p- and n-doped contacts located 
in space-charge depletion region of reverse-biased p-n_ junc- 
tion is presented; model to explain occurrence of space-charge- 
limited injection of electrons from n-doped contact and of 
holes from p-doped contact; method of obtaining increased 
injection of electrons from p-doped contact. 


Beitrag zur Kenntnis der Ionenbewegung in Halbleitern, 
F.OLLENDORFF. Archiv fuer Elektrotechnik v 45 n 1 
1960 p 10-26. Ion motion in semiconductors; mathematical 
analysis of dynamic action of migrating carriers on adjacent 
moving elements; polarization of lattice atoms by carriers. 


Characteristic Times of Steady-State Electron Processes in 
Semiconductors, G.M.GURO. Soviet Physics, Solid State v 1 
n 1 Jan 1959 p 1-10. English translation of article indexed in 
Engineering Index 1959 p 1235 from Fizika Tverdogo Tela 
Jan 1959. 


Choice of Electrodes in Study and Use of Ceramic Semi- 
conducting Oxides, H.A.SAUER, S.S.FLASCHEN. Am Cer 
Soe—Bul v 39 n 6 June 1960 p 304-6. It is suggested that 
difficulty in obtaining ohmic contacts to n-type material is 
associated with existence of surface electronic energy states ; 
large reduction in contact resistance with application of 
In-Ga electrodes tends to confirm hypothesis; influence of 
phenomena as source of possible error in determination of 
properties of materials, and on unstable behavior of materials 
in practical applications, are noted. 


Conditions Governing Existence and Spectroscopic Manifes- 
tation of Excitons in Semiconductors, I.Z.FISHER. Acad 
Sciences USSR—Bul—Phys Series (English Translation) v 22 
n 11 1958 p 1320-2. (Columbia Tech Translations, New York, 
NY). Treatment is based on hydrogen-like model of nonpolar- 
izing exciton, taking crystal lattice field into account by effec- 
tive mass method; stable existence of excitons is inhibited 
equally by high temperature and good conductivity of crystal ; 
they can be observed under ordinary conditions in most semi- 
conductors except those with high conductivity. 


Correlation Energy in Model Semiconductor, J.CALLAWAY. 
Phys Rev v 116 n 6 Dec 15 1959 p 1868-71. Simple theoretical 
model of semiconductor, based on calculations of Gell-Mann 
and Brueckner, in which free electron gas has energy gap 
above Fermi surface; analysis of limits of small and large 
energy gaps. 


Cyclotron Resonance in Semiconductors With Complex Equi- 
potential Surfaces, Yu.A.FIRSOV. Soviet Physics, Solid State 
v1ln1 Jan 1959 p 42-57. English translation of article in- 
dexed in Engineering Index 1959 p 1240 from Fizika Tverdogo 
Tela Jan 1959. 


Determination of Effective Carrier Masses and Optical Con- 
stants of Semiconductors, V.P.SILIN. Soviet Physics, Solid 
State v 1 n 5 1959 p 642-5. English translation of article 
indexed in Engineering Index 1959 p 1237 from Fizika Tver- 
dogo Tela May 1959. 


Die magnetische Suszeptibilitaet der Defektelektronen in 
Silizium und Germanium, D.GEIST. Zeit fuer Physik v 157 n 
4 1960 p 490-8. Magnetic susceptibility of holes in Si and Ge; 
data for Ge at 297 and 141 K, showing small paramagnetic 
susceptibility, in contrast to computation from cyclotron mass 
parameters; diamagnetic susceptibility of Si is much smaller 
than one would expect from cyclotron resonance masses; 
neutral boron atoms contribute, in small concentration, at 
141 K, to susceptibility. 


Die magnetische Suszeptibilitaet der Elektronen in Silizium, 
Germanium und Indiumarsenid, D.GEIST. Zeit fuer Physik v 
157 n 3 1959 p 335-61. Magnetic susceptibility of electrons in 
Si, Ge and InAs; comparative data on diamagnetic suscepti- 
bility at 141-297 K, number of minima in conduction band etc; 
based on own measurements, these data supplement and cor- 


rect those obtained from cyclotron resonance measurements. 58 
refs. 


Diffused Junction Depletion Layer Calculations, H.LAW- 
RENCE, R.M.WARNER, Jr. Bell System Tech J v 39 n 2 
Mar 1960 p 3889-408. Depletion layer properties have been 
calculated for Si and Ge as function of reverse voltage and 
of diffusion parameters for gaussian and complementary error 
function distributions; results bridge gap between linearly 
graded behavior generally exhibited by such junctions at low 
voltage and step behavior exhibited at high voltage; results 
were obtained by analytical integration of Poisson’s equation, 
and subsequent use of IBM 704. 


Diffusion and Recombination During Measurements of Drift 
Mobility, V.N.DOBROVOL’SKII. Soviet Physics, Solid State 
v 1_n 5 1959 p 655-61. English translation of article indexed 
in Engineering Index 1959 p 1232 from Fizika Tverdogo Tela 
May 1959. 

Disintegration of Exciton by Phonons in Atomic Semicon- 
ductors, A.A.LIPNIK. Soviet Physics, Solid State v 1 n 5 
1959 p 661-8. English translation of article indexed in Engi- 


meee a Index 1959 p 1288 from Fizika Tverdogo Tela May 
959. 


Dislocation Planes in Semiconductors, H.F.MATARE. Instn 
Elec Engrs—Proe v 106 Pt B Supp n 15 May 1959 p 293-302. 
Influence of dislocation planes, as most important non-chemi- 
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cal imperfections in semiconductor crystals, on carrier trans- 
port, barrier behavior, band structure and lifetime anisotropy ; 
description of device structures among which dislocation-field- 
effect transistor shows promising features as first temperature- 
independent transistor in range 300-2 K. 18 refs. Paper 2967E. 


Dislocations in Silicon Carbide, S.AMELINCKX, G.STRU- 
MANE, W.W.WEBB. J Applied Physics v 31 n 8 Aug 1960 p 
1359-70. Dislocation structure of type 6H hexagonal silicon 
carbide studied by etching combined with optical microscopy 
and by X-ray diffraction microscopy; two methods are seen to 
be complementary; evidence is presented which shows that 
silicon carbide deforms plastically at high temperatures, and 
that it polygonizes. 


Effect of Current Carrier Degeneration on Transport Phe- 
nomena in Semiconductors, V.Ya.VZDORNOV, I.M.TSIDIL’- 
KOVSKII. Physics of Metals & Metallography v 7 n 6 1959 p 
1-9. English translation of article indexed in Engineering 
Index 1959 p 1240 from Fizika Metallov i Metallovedenie June 
1959. 


Effects of Hydrosatic Pressure on Piezoresistance of 
Semiconductors: i-InSb, p-Ge, p-InSb, and n-GaSb, R.W. 
KEYES, M.POLLAK. Phys Rev v 118 n 4 May 15 1960 p 
1001-7. Method for measuring piezoresistance of specimen 
under high hydrostatic pressure by comparison with piezo- 
resistance of intrinsic InSb; piezoresistance of p-type Ge and 
p-type InSb is independent of pressure up to 13,000 kg/sq em; 
band structure of GaSb changes under hydrostatic pressure. 


Electrical Conductivity and Hall Effect in Polar Semi- 
conductor, Taking Into Account Scattering of Current Car- 
riers on Optical and Acoustical Lattice Vibrations and on Im- 
purity Ions, N.N.PORFIR’EVA. Soviet Physics, Solid State v 
1n 6 Dec 1959 p 794-8. English translation of article indexed 
in Engineering Index 1959 p 1233 from Fizika Tverdogo Tela 
June 1959, 


Electrical Conductivity of Certain Titanium and Vanadium 
Oxides, S.M.ARIYA, N.I.LBOGDANOVA. Soviet Physics, Solid 
State v 1 n 7 Jan 1960 p 986-9. English translation of article 
indexed in Engineering Index 1959 p 1233 from Fizika Tver- 
dogo Tela July 1959. 


Electrical Properties and Structure of Compound Oxide 
Semiconductors, I.T.SHEFTEL, A.I.ZASLAVSKII, E.V.KUR- 
LINA, G.N.TEKSTER-PROSKURYAKOVA. Soviet Physies, 
Solid State v 1 n 11 May 1960 p 203-15. English translation of 
article indexed in Engineering Index 1959 p 1232 from Fizika 
Tverdogo Tela Feb 1959. 


Elektricheskie svoistva splavov vismuta—4, G.A.IVANOV. 
Fizika Tverdogo Tela v 1 n 10 Oct 1959 p 1600-8; see also 
English translation in Soviet Physies, Solid State v 1 n 10 
Apr 1960 p 1461-9. Electric properties of bismuth alloys; 
calculations of electric properties of binary alloys; two-zone 
isotropic model, used in evaluation of concentration and 
mobility of current carriers in polycrystalline bismuth-tellu- 
rium (bismuth selenium) alloys, is adapted for study of 
bismuth-tin (bismuth-lead) alloys; variations of mobility of 
electrons and holes in binary alloys. 24 refs. 


Elektrodynamik der Bildkraft, F.OLLENDORFF. Archiv 
fuer Elektrotechnik v 45 n 3 1960 p 169-87. Electrodynamics 
of image potential; modification of calculation method to in- 
clude semiconductors; in relation to latter, distinction is made 
between emission image potential and that of absorption; 
revisions needed in classical theory of work function, ete. 


Energeticheskii bar’er mezhdu medlennymi poverkhnostnymi 
lovushkami i ob’emon u germaniya i kremniya, I.I.ABKEVICH. 
Fizika Tverdogo Tela vy 1 n 11 Nov 1959 p 1676-8; see also 
English translation in Soviet Physics, Solid State v 1 n 11 
May 1960 p 1532-4. Energy barrier between slow surface traps 
and bulk of germanium and silicon; variation of contact po- 
tential after illumination of surfaces; measurements carried 
out on monocrystalline samples of n-type germanium of 1.5, 
3, and 10 ohm/em resistivity, and of p-type silicon whose 
resistivity was 1 ohm/em., 


Etude des porteurs de charge dans les semi-conducteurs A 
champ électrique élevé, J.BOK. Annales de Radioélectricité v 
15 n 60 Apr 1960 p 120-46. Charge carriers in semiconductors 
subjected to strong electric fields; method of calculation, valid 
in case of large number of carriers, for calculation of electron 
temperature and current as function of applied electric field, 
when nature of collisions of electrons is known; how electron 
temperature can influence generation of new carriers by shock, 
thermoelectric effect due to hot electrons and emission of 
electrons from erystal. (English abstract). 


Exciton Energy Levels in Germanium and Silicon, T.P. 
McLEAN, R.LOUDON. Physics & Chem Solids v 13 'n 1-2 
May 1960 p 1-9. Energies of lowest-lying levels of direct 
exciton in germanium and indirect excitons in germanium 
and silicon have been caleulated in effective-mass approxima- 
tion by variational procedure; these energies are compared 


with experimental values obtained from opti i 
experiments. 21 refs. apaihs Shania tia 


Formation of Cesium Antimonide—1. Electrical Resistivi 
of Film of Cesium-Antimony System, K.MIYAKE. a Apollon 
Physics v 31 n 1 Jan 1960 p 76-81. Information obtained on 
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electrical resistivity and thermal activation energy associated 
with conduction for cesium antimony systems over wide range 
of composition; preparation of samples carried out in tem- 
perature range 70 to 100 C; reproducibility of electrical re- 
sistance obtained for most samples, and temperature coeffi- 
cients of resistance of most samples were negative. 24 refs. 


Generalization of Band Theory to Include Self-Energy Cor- 
rections, G.W.PRATT, Jr. Phys Rev v 118 n 2 Apr 15 1960 
p 462-7. Theoretical study of corrections to ordinary band 
theory due to dielectric effects; modified Coulomb interaction 
and dielectric function; one-particle equation which is gen- 
eralization of Hartree-Fock equations. 


Hall Coefficient and Magnetoresistance in Semiconducting 
Diamond, R.T.BATE, R.K.WILLARDSON. Phys Soe—Proe v 
74 n 477 pt 3 Sept 1959 p 363-7. Hall coefficient and transverse 
magnetoresistance of two type 11-b semiconducting diamonds 
(p-type) measured as function of magnetic field from 500 to 
20,000 gauss at fixed temperatures between 0 C and 100 C; 
diamonds have R(Sigma) values of 1000 em2V— sec at room 
temperature; Hall coefficient increases monotonically with 
increasing field, total variation being about 10%. 


Impact Ionization in n-p Junction, G.V.GORDEEV. Soviet 
Physics, Solid State v 1 n 6 Dec 1959 p 772-81. English trans- 
lation of article indexed in Engineering Index 1959 p 1240 
from Fizika Tverdogo Tela June 1959. 


Influence de la pression sur quelques proprietes des semi- 
conducteurs, J.ROBIN. J de Physique et le Radium v 21 n 2 
Feb 1960 p 130-40. Influence of pressure on various properties 
of semiconductors; summary of principal work related to 
pressure dependence of some properties of certain semiconduc- 
tors such as electrical conductivity, resistivity of p-n junction 
and absorption edge of fundamental band; dependence is 
indicated by variation of width of energy gap, sometimes 
accompanied by change of electrons and holes. 59 refs. 


Influence of Transverse Modes on Photoconductive Decay in 
Filaments. J.S.BLAKEMORE, K.C.NOMURA. J Applied Phys- 
ics v 31 n 5 May 1960 p 753-61. Method of Green’s functions 
is used to obtain general solution for higher order excess 
carrier modes when generation rate is arbitrary function of 
space and time; emphasis is of importance for initial carrier 
distribution in sample; it is shown how modes express tend- 
encies for transverse diffusion and surface generation; solu- 
tions for several cases illustrated. 


Internal Field Emission at Narrow Silicon and Germanium 
p-n Junctions, A.G.CHYNOWETH, W.L.FELDMANN, C.A. 
LEE, R.A.LOGAN, G.L.PEARSON, P.AIGRAIN. Phys Rev v 
118 n 2 Apr 15 1960 p 425-34. Detailed data on reverse charac- 
teristics of several Si and Ge alloyed p-n junctions with break- 
down voltages in range 0.1 to 0.8 v; experimental confirma- 
tion of theoretical expression for internal field emission cur- 
rent. 


Ion-Bombardment Etching of Silicon and Germanium, J.A. 
DILLON, Jr, R.M.OMAN. J Applied Physics v 31 n 1 Jan 
1960 p 26-8. Etch patterns of germanium single crystal sur- 
face subjected to prolonged argon-ion bombardment; patterns 
were not detectable either with optical microscope or by low 
energy electron diffraction; approximately 95% of surface 
remained undamaged; bombardment of silicon and germanium 
at 500 ev at higher current densities produced different type 
of etching, associated with screw type dislocations. 


Ion Drift in n-p Junction, E.M.PELL. J Applied Physics 
vy 31 n 2 Feb 1960 p 291-302. Method for achieving intrinsic 
region by use of ion drift; it relies on drift of donor and/or 
acceptor ions in field of reverse-biased n-p junction ; measure- 
ments on diffusion of Li in Si show its suitability for meas- 
uring diffusion rates; also has possible applications to device 
technology. 20 refs. 


Ionenstreuung warmer Elektronen in nichtentarteten un- 
polaren Halbleitern, K.SEEGER. Zeit fuer Physik v 156 n 4 
1959 p 582-91. Ion scattering of warm electrons in non- 
degenerate unipolar semiconductors; theory of carrier heat- 
ing under influence of both ion scattering and lattice scatter- 
ing, including scattering by acoustical and optical phonons ; 
influence of ion scattering on electron heating for n-type 
germanium; ion scattering is found to be insufficient to ex- 
plain variations observed in electron heating of various sam- 
ples. 18 refs. 


Issledovanie p-n-perekhoda pri bol’shikh plotnostyakh toka, 
Yu.K.BARSUKOV. Fizika Tverdogo Tela v 1 n 11 Nov 1959 
p 1659-67; see also English translation in Soviet Physics, 
Solid State v 1 n 11 May 1960 p 1518-24. Investigation of 
p-n-junctions at high current densities ; experimental study 
of transition blocking process, diffusion voltage and conduc- 
tivity of low-impurity region in relation to forward current 
value in fused In-Ge p-n junctions for forward current densi- 
ties, from 10 to 1000 amp/cm?; investigation was carried out 
on type DG-Ts diodes. 


K statisticheskoi teorii kineticheskikh yavlenii—2, 3, M.I. 
KLINGER. Fizika Tverdogo Tela v 1 n 8, 9 Aug 1959 p 
1225-38, Sept p 1385-92; see also English translation in Soviet 
Physics. Solid State v 1 n 8, 9 Feb 1960 p 1122-34, Mar p 
1269-76. Statistical theory of semiconductor conductivity; use 


of general expressions for kinetic coefficients to obtain ap- 
proximate formulas for case of weak electron-phonon inter- 
action ; formulas are used for analyzing semiconductor thermo- 
emf thermal conductivity; influence of ionization effect of 
impurity electrons on conductivity ; analysis takes into account 
electron transitions from conductivity zone on impurity levels 
and vice versa, during their collision with inelastic phonons; 
relative contribution of this effect to ionic semiconductors. 


K_ teorii elektronnoi plazmy v _ poluprovodnikakh, V.L. 
BONCH-BRUEVICH, Sh.M.KOGAN. Fizika Tverdogo Tela v 
1 n 8 Aug 1959 p 1221-4; see also English translation in 
Soviet Physics, Solid State v 1 n 8 Feb 1960 p 1118-21. Theory 
of electron plasma in semiconductors; extension of methods 
used by V.L.BONCH-BRUEVICH in plasma theory (see Engi- 
neering Index 1959 p 1240), to include plasma effects in semi- 
conductors. 16 refs. 


K teorii elementarnykh vozbuzhdenii vy atomnykh polupro- 
vodnikakh, A.G.SAMOILOVICH, S.L.KOROLYUK. Fizika 
Tverdogo Tela v 1 n 10 Oct 1959 p 1592-9; see also English 
translation in Soviet Physics, Solid State v 1 n 10 Apr 1960 
p 1454-60. Theory of elementary excitations in atomic semi- 
conductors; derivation of Hamiltonian for system of elemen- 
tary excitations, including electrons, holes, ortho and para- 
excitons, and interactions between them. 


Kineticheskaya teoriya udarnoi ionizatsii v poluprovod- 
nikakh, L.V.KELDYSH. Zhurnal Eksperimental’noi i Teoreti- 
cheskoi Fiziki v 37 n 3 Sept 1959 p 713-27. Kinetic theory of 
impact ionization in semiconductors, particularly of its in- 
fluence on distribution function of electrons and holes in 
strong electric field; it is shown that energy dependence of 
probability for impact ionization near threshold is signifi- 
cantly different for crystals with small and large dielectric 
constant; expressions for equilibrium number of carriers in 
strong field, impact ionization coefficients, critical field 
strength, etc. 


Magnetism of Interacting Donors, E.SONDER, H.C. 
SCHWEINLER. Phys Rev v 117 n 5 Mar 1 1960 p 1216-21. 
Caleulation of susceptibility of donor centers in semiconduc- 
tors for case of small interactions between closely adjacent 
donors; experiments with silicon and germanium; note on 
correction factor necessary when using temperature-limiting 
slope of Curie plot to obtain donor density. 


Magneto-electrical Field-effect Measurements, E.AERTS. 
J Electronics & Control v 9 n 3 Sept 1960 p 217-28. Experi- 
mental results on influence of combined orthogonal transverse 
electric and magnetic fields on mobility of carriers in space 
charge layer at surface of semiconductor; it is shown how 
Hall field can change type of surface layer; for weak field, 
mobility of carriers is proportional to Hall field; exploration 
of several regions of Schrieffer curve; temperature effects. 


Many-Particle Approach to One-Electron Problem in Insula- 
tors and Semiconductors, A.KLEIN. Phys Rev v 115 n 5 Sept 
1 1959 p 1136-46. Formal theory; motion of electrons near 
bottom of conduction band in presence of external electric 
and magnetic fields of given limitations are governed by sim- 
ple Schroedinger equation. 


Mass-Spectrometric Determination of Amount and Composi- 
tion of Gases Adsorbed on Surface of Germanium and Silicon 
Monocrystals, V.M.KOZLOVSKAYA. Soviet Physics, Solid 
State v 1 n 7 Jan 1960 p 940-6. English translation of article 
indexed in Engineering Index 1959 p 1237 from Fizika Tver- 
dogo Tela July 1959. 


Metal to Semiconductor Contacts: Injection or Extraction 
for Either Direction of Current Flow, N.J.HARRICK. Phys 
Rev v 115 n 4 Aug 15 1959 p 876-82. Study of metal to semi- 
conductor contacts using infrared radiation to measure cur- 
rent vs added carrier density characteristics; semiconductor 
surface was found to be major factor in controlling properties 
of electric contact; injection or extraction was observed re- 
gardless of direction of current flow. 


O spektre fluktuatsii v slozhnykh fizicheskikh sistemakh, 
O.M.KALININ. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 
1417-19; see also English translation in Soviet Physics, Solid 
State v 1 n 9 Mar 1960 p 1299-1301. Fluctuation spectrum in 
compound physical systems; solution of problem for case, 
typical to certain semiconductors, where observed fluctuation 
y(t) is formed as result of superposition of series of fluctu- 
ation processes x1(t), x2(t) ... xn(t). 


Ob opredelenii sechenii zakhvata pri rekombinatsii na 
mnogokratno zaryazhennykh tsentrakh, Yu.A.KONTSEVOI. 
Fizika Tverdogo Tela v 1 n 8 Aug 1959 p 1289-93; see also 
English translation in Soviet Physics, Solid State v 1 n 8 
Feb 1960 p 1177-81. Determination of capture section during 
recombination on multiple charged centers; method, by which 
four sections were determined, is based on measurement of 
dependence of life of nonequilibrium carriers on their con- 
centration. 


On Frequency Dependence of Field Effect in Semiconduc- 
tors, A.E.YUNOVICH. Soviet Physics, Solid State v 1 n 7 
Jan 1960 p 998-1006. English translation of article indexed in 
Engineering Index 1959 p 1237 from Fizika Tverdogo Tela 
July 1959. 
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Phenomenes d’injection et d’extraction des porteurs mino- 
ritaires dans un semiconducteur presque intrinseque, R.BOITE. 
Revue HF v 4 n 7 1959 p 151-6. Injection and extraction 
phenomena of minority carriers in almost pure semiconductor 
subjected to electric pulses, amplitudes of which are such 
that thermal diffusion of carriers is negligible as compared 
with conduction due to electric field; application of results 
to life measurement of minority carriers and to type deter- 
mination of almost pure semiconductors. 


Phonon Broadening of Impurity Lines, E.O.KANE. Phys 
Rev v 119 n 1 July 1 1960 p 40-2. Theory of line broadening 
given by Lax is found inapplicable to shallow impurities in 
germanium and silicon; because of weak electron-phonon in- 
teraction, dominant, optically induced transition is purely 
electronic. 


Proceedings of Second Conference on Semiconductor Sur- 
faces. Physics & Chem of Solids v 14 July 1960 299 p. Papers 
presented at Conference held at US Naval Ordnance Labora- 
tory, Silver Spring, Md, Dec 1959: Energy Level Diagrams 
for Germanium and Silicon Surfaces, P,HANDLER, 1-8; Sur- 
face Properties of Vacuum Cleaned Silicon, J.T.LAW, 9-21; 
Surface Measurements on Freshly Cleaved Silicon p-n Junc- 
tions, G.W.GOBELI, F.G.ALLEN, 23-6; Electrical Properties 
of Cleaved Germanium Surfaces, D.R.PALMER, S.R.MORRI- 
SON, C.E.DAUENBAUGH, 27-32; Studies of Auger Electrons 
Ejected from Germanium by Slowly Moving Positive Ions, 
H.D.HAGSTRUM, 33-6; Impurity Conduction of Cleaned Ger- 
manium Surfaces at Low Temperatures, A.KOBAYASHI, Z. 
ODA, S.KAWAJI, H.ARATA, K.SUGIYAMA, 37-42; Appli- 
cation of Magnetic Resonance Techniques to Study of Semi- 
conductor Surfaces, G.K.WALTERS, 43-50; Chemical Tech- 
niques for Investigation of Surfaces, R.J.KOKES, 51-5; In- 
frared Methods Applied to Surface Phenomena, R.P.EIS- 
CHENS, 56-9; Semiconductor Surface Properties Deduced 
from Free Carrier Absorption and Reflection of Infrared 
Radiation, N.J.HARRICK, 60-71; Measurements of Surface 
Transport Phenomena, T.H.GEBALLE, 72-4; Structures of 
Monolayers of Adsorbed Gases, L.H.GERMER, C.D.HART- 
MAN, 75-6; Some Aspects of Chemistry of Germanium and 
Silicon Surfaces, M.GREEN, 77-81; Chemical Configuration 
of Germanium Surfaces in Aqueous Media, W.W.HARVEY, 
82-6; Electrokinetic Behavior of Germanium Liquid Interfaces, 
W.ERIKSEN, R.CAINES, 87-93; Displacement Processes on 
yermanium Surfaces, K.H.MAXWELL, M.GREEN, 94-103; 
Stain Films on Silicon, R.J.ARCHER, 104-10; Gas Adsorption 
and Surface Charge Density of Germanium Surfaces, M.J. 
SPARNAATJ, 111-16; Calorimetric Determination of Heat 
of Adsorption of Oxygen on Evaporated Films of Germanium 
and Silicon, D.BRENNAN, D.O.HAYWARD, B.M.W.TRAP- 
NELL, 117-23; Ion Bombardment, Oxidation and Regeneration 
of Germanium Surfaces, W.P.WOLSKY, E.J.ZDANUK, 124- 
30; Mechanisms for Silicon Oxidation in Steam and Oxygen, 
J.R.LIGENZA, W.G.SPITZER, 131-6; Recent Work on Sur- 
face Properties of II-VI Semiconductors, J.J.LANDER, 137- 
41; Surface Properties of PbS Photoconductors, J.N.ZEMEL, 
J.O.VARELA, 142-9; Surface Sensitivity of Rectification, 
V.G.BHIDE, 150-4; Charge Distribution at Zine Oxide- 
Electrolyte Interface, J.F.DEWALD, 155-61; Structure and 
Adsorption Characteristics of (111) and (111) Surfaces of 
InSb Cleaned by Ion Bombardment and Annealing, D.HANE- 
MAN, 162-8; Etching and Inhibition of (111) Surfaces of 
IlI-V Intermetallic Compounds: InSb, H.C.GATOS, M.C. 
LAVINE, 169-74; Oxidation of Intermetallic Compounds—3. 
Room-Temperature Oxidation of A!'IBY Compounds, A.J. 
ROSENBERG, 175-80; Observations of Surface Transverse 
Magneto-Resistance Effects on n-Type Germanium, W.A. 
ALBERS, Jr, J.E.THOMAS, Jr, 181-5; Surface Mobility Meas- 
urements in Germanium, A.MANY, N.B.GROVER, Y.GOLD- 
STEIN, E.HARNIK, 186-92; Fast Surface States in Germa- 
nium at Low Temperatures, E.HARNIK, Y.GOLDSTEIN, 
N.B.GROVER, A.MANY, 1938-9; Surface Relaxation Effects 
in Germanium at Reduced Temperatures, D.H.LINDLEY, P.C. 
BANBURY, 200-7; Cross Sections of Midgap ©» ~face States in 
Silicon by Pulsed Field Effect Experiment, G.RUPPRECHT, 
208-13; Evaluation of Germanium Surface Treatments, S.R. 
MORRISON, 214-19; Surface Recombination on Silicon Con- 
tacting Electrolyte, H.U.LHARTEN, 220-5; Surface States As- 
sociated with Adsorbed Atoms, T.B.GRIMLEY, 227-32; On 
Theory of Surface States, J.KOUTECKY, 233-40; Contribu- 
tion to Theory of Shockley Surface States—1, J.KKOUTECKY, 
M.TOMASEK, 241-7; Influence of Trapping, Diffusion and 
Recombination on Carrier Concentration Fluctuations, M. 
LAX, P.MENGERT, 248-67; Surface Elastic Waves in Semi- 
conductors, D.C.GAZIS, R.HERMAN, R.F.WALLIS, 268-70; 
Galvanomagnetic Properties of Semiconductor Thin Films and 
Surface Layers, A.AMITH, 271-90; Surface Transport Theory, 
R.F.GREENE, 291-9. 


Questions of Metallurgy and Physics of Semiconductors, 
D.A.PETROV, editor. Acad of Sci, USSR—A.A.Baikov Metal- 
lurgy Inst—Trans of Second Conference on Semiconducting 
Materials, Jan 1956, Akademiia Nauk Press, 1957, Moscow, 
USSR (Translated by Morris D. Friedman Inc, Needham 
Heights, Mass) 147 p. Current problems in development of 
semiconductor metallurgy, D.A.PETROV, 1-7; Obtaining sili- 
con of high purity by iodide method, I.A..INOZEMTSEVA, 
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8-13: Producing pure silicon by method of reducing silicon 
chloride by zinc, D.A.PETROV, L.K.ZHUKOVA, 14-19; Ob- 
taining silicon single crystals by pulling from melt, B.P. 
MITRENIN, Sh.S.BURDIASHVILI, N.A.SHAMBA, _ V.P. 
VOLKOV, V.K.KOVYRZIN, L.K.SOLOV’EV, 20-9; Use of 
zone melting without crucibles to obtain silicon single crystals, 
B.P.MITRENIN, S.P.LALYKIN, Iu.P.SAVRASOV, ES 
RADAIKIN, 30-4; Obtaining silicon single crystals, D.A. 
PETROV, M.G.KEKUA, V.D.KHVOSTIKOVA, Iu.M.SHAS- 
KOV, A.D.SUCHOVA, 35-9; Growing germanium single crys- 
tals from melt, A.P.IZERGIN, 40-2; Development of work on 
purifying germanium single crystals with uniform properties 
along length, D.A.PETROV, M.G.KEKUA, M.Ia.DASHEV- 
SKII, V.S.ZEMSKOV, R.L.PETRUSEVICH, 43-50; Obtaining 
homogeneous alloys of germanium with silicon by zone melt- 
ing, B.P.MITRENIN, N.E.TROSHIN, K.P.TSOMAR, V.A. 
VLASENKO, Iu.D.GUBANOV, 51-62; Properties of AISb sin- 
gle crystals, D.A.PETROV, M.S.MIRGALOVSKAIA, LA. 
STREL’NIKOVA, E.M.KOMOVA, 62b-9: Synthesis of AISb, 
G.N.NIKOLAENKO, 70-82; Investigation of Bi-Te system, 
N.K.H.ABRIKOSOV, V.F.BANKINA, G.A.FEDEROVA, 83-9; 
Thermoelectric properties of cobalt antimonide, L.D.DUDKIN, 
N.Kh.ABRIKOSOV, 89-102; Vitreous semiconductors, N.A. 
GORIUNOVA, B.Y.KOLOMIRETS, 103-13; Diffusion coefficients 
of impurities in germanium, B.I.LBOLTAKS, 114-21; Diffusion 
of antimony and germanium in silicon, D.A.PETROV, I.U. 
SHASHKOV, I.P.-AKIMCHENKO, 122-4; Influence of impuri- 
ties on lifetime of excess charge carriers in germanium, A.V. 
RZHANOV, 125-30; Photoelectric method for measuring dif- 
fusion length of minority current carriers in silicon, I.D. 
KIRVALIDZE, 131-3; New etches for silicon and germanium, 
B.LEL’KIN, 134-43. 


Recombination Processes in Semiconductors, R.N.HALL. 
Instn Elec Engrs—Proe v 106 Pt B Supp n 17 May 1959 p 
923-81. Probabilities of each of six recombination processes 
of electrons and holes, which may take place in host crystal or 
at impurity centers, energy being removed by radiation of 
light quantum by multiphonon emission or by Auger process. 
64 refs. Paper 3047E. 


Régles de prédiction de la semiconductibilite dans _ les 
réseaux cristallins minéraux, J.P.SUCHET. Physics & Chem 
of Solids v 12 n 1 Dee 1959 p 74-88. Laws on prediction of 
semiconduction in crystal networks; study of exact signifi- 
eance of ‘‘8-N” rule; rule of MOOSER and PEARSON for 
compound semiconductors must be supplemented by analogous 
ones for 3- and 2-coordinated nets; new concept of “‘compen- 
sated lattice’? introduced, based upon knowledge of interac- 
tions between substitutional and interstitial impurities in Ge 
and Si and applied to study of compounds such as LisBi which 
do not satisfy bonding schemes mentioned. 89 refs. 


Review of Recombination Mechanisms in Semiconductors, 
P.T.LANDSBERG. Instn Elee Engrs—Proe v 106 Pt B Supp 
n 17 May 1959 p 908-14. Survey of dominant mechanisms in 
terms of elementary physical processes; distinction is made 
between avoidable mechanisms, i.e. group recombination 
through crystallographic defects and impurities, and group 
band-band Auger recombination mechanism; evidence for 
dominance of radiative recombination is shown to be rather 
limited. 63 refs. Paper 2964E. 


Rezonansnoe  pogloshchenie vysokochastotnoi zvukovoi 
energii nositelyami toka poluprovodnika vy magnitnom pole, 
E.P.POKATILOV. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 38n 4 Apr 1960 p 1153-9. Resonance absorption of HF 
sound energy by semiconductor current carriers in magnetic 
field; absorption coefficient of ultrasound in semiconductor is 
estimated with account of quantization of electron energy in 
magnetic field. 


Segregation and Distribution of Impurities in Preparation 
of Germanium and Silicon, J.GOORISSEN. Philips Tech Rev 
v 21 n 7 1959-60 p 185-95; see also Italian version in Allu- 
minio v 29 n 12 Dee 1960 p 567-75. Two methods for prepara- 
tion of “doped” single crystals which are variants of zone 
melting ; Ge is processed in graphite boat whereby 6 successive 
molten zones traverse charge short distances apart; Si is 
purified by passing one zone through vertical charge clamped 
at each end; uniform distribution is achieved by adding as 
much impurity to zone per second as leaves it via solid-liquid 
interface to enter growing crystal. 


Semiconductor Research in Navy, W.W.SCANLON. J of 
Metals v 12 n 8 Aug 1960 p 620-1. Nature of programs con- 
ducted at three laboratories; basic research; research on semi- 
conductor materials which have energy gaps on order of few 
tenths of volt. 


Shapes of Etch Hillocks and Pits and Their Correlation 
with Measured Etch Rates, B.A.IRVING. J Applied Physics v 
Olona Jan 1960 p 109-11. Factors which govern occurrence 
and stability of etch hillocks and pits examined; Batterman’s 
analysis reconsidered and extended to account for all erystal- 
lographie facets of etch hillocks and pits produced by hydro- 
gen peroxide-hydrofluoric acid etchant on germanium. sur- 
faces; treatment should be valid for other etchants and mate- 
rials but suitable data are not available. 
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Simplified Theory of Two-Carrier, Space-Charge-Limited 
Current Flow in Solids, M.A.LLAMPERT. RCA Rev v 20 n 4 
Dec 1959 p 682-701. Flow analyzed by extension of method 
developed by Rose to treat one-carrier problem; analysis car- 
ried out for those situations where most of injected carriers 
and their concomitant space charge are free, and where cur- 
rents are field driven; results for both monomolecular and bi- 
molecular recombination. 


Skin Effect in Semiconductors, A.H.FREI, M.J.O.STRUTT. 
IRE—Proe v 48 n 7 July 1960 p 1272-7. Theory of skin effect 
in semiconductor materials, including effect of displacement 
currents ; in case of flat plates, formulas are derived for field 
distribution, impedance and eddy-current power losses, con- 
sidering symmetrical electric as well as magnetic fields. 


Some Results on Diffusion of Impurities and Their Effect 
on Electrical Properties of Gallium Antimonide, B.I.BOL- 
TAKS, Yu.A.GUTOROV. Soviet Physics, Solid State v 1 n 7 
Jan 1960 p 930-5. English translation of article indexed in 
Preece Index 1959 p 1236 from Fizika Tverdogo Tela 
uly x 


State of Etched Semiconductor Surfaces as Revealed by 
Electron Diffraction, P.J.HOLMES, R.C.NEWMAN. Instn 
Elec Engrs—Proce v 106 Pt B Supp n 15 May 1959 p 287-92. 
Examination by reflection electron diffraction of germanium 
and silicon (100) and (111) surfaces etched with variety of 
reagents; no oxide layers were detected on surfaces etched 
with common mixtures containing hydrofluoric and _ nitric 
acids; when metal ions were present, deposits, either of metals 
or of compounds, were sometimes found. Paper 2998E. 


Statistical Theory of Electrical Conductivity of Semicon- 
ductors, M.I.KLINGER. Soviet Physics, Solid State v 1 n 
Dec 1959 p 782-93. English translation of article indexed in 
Pee Index 1959 p 1235 from Fizika Tverdogo Tela 
une 5 


Statistics of Occupation of Dislocation Acceptors, R.M. 
BROUDY, J.W.McCLURE. J Applied Physics v 31 n 9 Sept 
1960 p 1511-16. Dislocations in semiconductors can act as 
acceptors; occupation statistics for electrons on dislocation 
acceptors is derived which take into account only interactions 
between nearest-neighbor electrons; theory applied to specific 
problem originally chosen by W.T.READ; results fall between 
his most accurate approximations; statistics also derived 
which take account of proper spin degeneracy of acceptor 
states. 


Stekloobraznye poluprovodniki—7, B.T.KOLOMIETS, V.P. 
POZDNEV. Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 28-34; 
see also English translation in Soviet Physics, Solid State v 2 
n 1 July 1960 p 23-9. Vitreous semiconductors; viscosity of 
vitreous semiconductors of As2zSes-AseTes system; comparison 
of temperature dependence of viscosity of chalcogenide semi- 
conducting glasses of AszSe3-AseTe3; system and oxide glasses 
to show that softening temperatures of semiconducting glasses 
are lower than those of oxide glasses due to different nature 
of binding in two types of glasses. 


Stekloobraznye poluprovodniki—9, N.A.GORYUNOVA, B.T. 
KOLOMIETS, V.P.SHILO. Fizika Tverdogo Tela v 2 n 2 Feb 
1960 p 280-3; see also English translation in Soviet Physics, 
Solid State v 2 n 2 Aug 1960 p 258-61. Vitreous semiconduc- 
tors; Vitrification in complex chalcogenides based on arsenic 
sulphide and selenide. 


Surface Space-Charge Calculations for Semiconductors, D.R. 
FRANKL. J Applied Physics v 31 n 10 Oct 1960 p 1752-4. 
Approximation formulas for surface excesses of carriers at 
large values of reduced surface and bulk potentials are de- 
yived, and computed results presented. 


Surface Transport in Semiconductors, R.F.GREENE, D.R. 
FRANKL, J.ZEMEL. Phys Rev v 118 n 4 May 15 1960 p 
967-75. Transport theory for electrons and holes in space 
charge layers at semiconductor surfaces; Boltzmann theory 
for thick slab with completely diffuse surface scattering; 
theory for thin slabs where surface scattering may not be 
entirely diffuse. 


Theory of Energy Levels of Donor-Acceptor Pairs, F.E. 
WILLIAMS. Physics & Chem of Solids v 12 n 3/4 Feb 1960 
p 265-75. Reexamination of problem taking account of overlap 
of electron and hole wave functions, and, for compound semi- 
conductors, of polar character of media; treatment adapted 
from analysis of Heitler and London on hydrogen molecule; 
analysis applied to zine sulphide supports identification of 
long-wavelength luminescent emission as transition between 
ground states of donor and acceptor in highly-associated 
pairs; other applications suggested. 


Theory of Semiconductors, R.J.ELLIOTT, P.C-.BANBURY. 
Metallurgical Reviews v 4 n 15 1959 p 257-308. Simple theory 
of electrons in various substances discussed in relation to most 
recent refinements; theory refers to silicon and germanium 
with occasional references to other substances; electron energy 
states in perfect crystal; impurities; transport properties ; 
non-equilibrium conditions and carrier lifetime; transport 
problems involving carrier concentration disturbances; elec- 
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trical properties of semiconductor surfaces; densities of states 
and equilibrium carrier concentrations; calculation of trans- 
port properties. 148 refs. 


Use of Etchants in Assessment of Semiconductor Crystal 
Properties, P.J-HOLMES. Instn Elec Engrs—Proc v 106 Pt B 
Supp n 17 May 1959 p 861-5. How etching methods can be 
used for examination of effect of dislocations and other de- 
fects on redistribution of impurities during heat treatment of 
silicon; qualitative study of motion of dislocations during 
annealing of germanium. Paper 2941E. 


Ustranenie kraevogo effekta pri izmerenii fotomagnitnoi eds 
v poluprovodnikakh, B.Ya.MOIZHES. Fizika Tverdogo Tela v 
1 n 8 Aug 1959 p 1239-45; see also English translation in 
Soviet Physics, Solid State v 1 n 8 Feb 1960 p 1135-8. Elimi- 
nation of edge effect in measurement of photomagnetic emf 
in semiconductors; formulas of one-dimensional theory are 
shown to be correct for any width of illuminated portion, 
when ends of sample are located at distance of some diffusion 
lengths, and of some thicknesses of sample, from light bound- 
ary. 

Vol’tampernaya kharakteristika elektronno-dyrochnogo pere- 
khoda s uchetom generatsii i rekombinatsii nositelei_ toka 
v sloe ob’emnogo zaryada, A.D.CHEVYCHELOV. Fizika 
Tverdogo Tela v 1 n 8 Aug 1959 p 1205-12. Volt-ampere char- 
acteristic of p-n junction, considering generation and recom- 
bination of current carriers in volume charge layer; rigorous 
calculation of this characteristic for case where half-width 
of transition layer, divided by diffusion lengths of electrons, 
is approximately equal to unity; criticism of theory by C.T. 
SAH, R.N.NOYCE, W.SHOCKLEY (See Engineering Index 
1957 p 1014). 


Zum Mechanismus diffusionsbestimmter Feldinstabilitaeten 
in Halbleitern bei hohen Feldstaerken, H.ROTHER. Annalen 
der Physik v 5 n 38-4 1960 p 203-10. Mechanism of diffusion 
dependent field instabilities in semiconductors at high field 
intensities ; conditions for strong space charge in semiconduc- 
tors and photo-semiconductors ; conditions under which migra- 
tion from anode to cathode may be multiplied at distances 
as small as 10-3 to 10-* em; calculation of amplification, dis- 
persion and extension of space charge layers. 

Zur Theorie der Oberflaechenstroeme an Halbleiterober- 
flaechen, E.GROSCHWITZ, R.EBHARDT. Zeit fuer Ange- 
wandte Physik v 11 n 8 Aug 1959 p 296-304. Theory of semi- 
conductor surface currents; electric properties of currents in 
surface inversion layers; dependence of physical conditions 
of surface on semiconductor parameters, recombination and 
coupling, and diffusion effects ; cylindric-symmetrical problem ; 
current-voltage characteristics of point diode and transistor 
surface currents. 24 refs. 

Antimony Sulphide. Fluktuatsii provodimonti v tverdoi i zhid- 
koi sernistoi sur’me, M.I.KORNFEL’D, L.S.SOCHAVA. Fizika 
Tverdogo Tela v 1 n 9 Sept 1959 p 1366-9; see also English 
translation in Soviet Physics, Solid State v 1 n 9 Mar 1960 
p 1253-5. Conductivity fluctuation in solid and liquid antimony 
sulphide; measurements to show that magnitude of fluctu- 
ations in solid SbeSs is exponentially temperature dependent ; 
in liquid material, fluctuation level is very low. 


Bismuth Compounds. See Semiconductors—Intermetallic Com- 


pounds. 
Cadmium Sulphide. See also Semiconductors—Films. 


Fluctuations in CdS Due to Shallow Traps, J.J.BROPHY, 
R.G.ROBINSON. Phys Rev v 117 n 3 Feb 1 1960 p 738-9; see 
also J Applied Physics v 31 n 8 Aug 1960 p 1343-4. Current 


* noise spectra of lightly CuCl doped CdS single crystal at four 


5200 A illumination levels; discussion of electrical noise, trap 
density, and trap frequency factor as function of energy below 
conduction band. 


Raumladungsschwingungen in Halbleitern bei hoeheren Feld- 
staerken, K.W.BOER, R.ROMPE. Annalen der Physik v 5 n 
3-4 1960 p 200-2. Space charge oscillations in semiconductors 
at higher field intensities; study of oscillations within CdS 
single crystals, rendered visible by electro-optical methods; 
similarity of such oscillations in solid bodies to those observed 
in moving layers of l-p gas discharge. 


Cadmium Telluride. Issledovanie poverkhnostnykh sloev na 
kristallakh telluristogo kadmiya, Yu.A.VODAKOV, G.A. 
LOMAKINA, G.P.NAUMOV, Yu.P.MASLAKOVETS. Fizika 
Tverdogo Tela v 2 n 1 Jan 1960 p 55-61; see also English 
translation in Soviet Physics, Solid State v 2 n 1 July 1960 
p 49-54. Investigation of surface layers in cadmium-telluride 
crystals; various characteristics of p-type layer at surface of 
n-type CdTe crystal, with p-n transition layer between this 
layer and basic material. 

Films. See also Semiconductors—Indium Antimonide; 
conductors—Optical Properties. 

Dependence of Induced Conductivity on Energy of Electrons 
in Films of Cadmium Sulfide and Selenide During Bombard- 
ment With Slow Electrons, C.C.LI (C.T.LI). Soviet Physies, 
Solid State v 1 n 1 Jan 1959 p 70-4. English translation of 
article indexed in Engineering Index 1959 p 1230 from Fizika 
Tverdogo Tela Jan 1959, 


Semi- 
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Electrical Properties of Thin-Film Semiconductors, F-.S. 
HAM, D.C.MATTIS. IBM J Research & Development v 4 n 2 
Apr 1960 p 143-51. Theory of electrical properties of metal 
films by Fuchs and Sondheimer extended to nondegenerate 
semiconductors with ellipsoidal energy surfaces; problem re- 
duced to case of spherical energy surfaces with electric and 
magnetic fields tilted with respect to film plane; anisotropy 
observed for diffuse and specular surface scattering. 


Temperaturabhaengigkeit der Leitfaehigkeit amorpher Ger- 
manium-Aufdampfschichten, H.RICHTER, R.SCHNEIDER. 
Zeit fuer Angewandte Physik v 11 n 7 July 1959 p 277-83. 
Temperature dependence of conductivity of amorphous evapo- 
rated Ge films; measurement of differently prepared films in 
high vacuum at 20-600 C, to show strong dependence of con- 
ductivity on methods of preparation; also sudden variations 
in resistance curves were observed, in relation to transition 
area from amorphous to crystalline condition. 


Gallium Arsenide. See also Semiconductors—Intermetallic Com- 
pounds, 


Diffusion of Cadmium and Zine in Gallium Arsenide, B. 
GOLDSTEIN. Phys Rev v 118 n 4 May 15 1960 p 1024-7. 
Measurement of activation energy and diffusion coefficients of 
Cd and Zn in GaAs by radioactive tracer method; in pro- 
posed model, Cd and Zn diffuse through Ga sublattice in GaAs. 


Heat Treatment of Gallium Arsenide, J.T.EDMOND. J Ap- 
plied Physics v 31 n 8 Aug 1960 p 1428-30. Specimens of 
n-type GaAs were found to become p-type or less strongly 
n-type as result of heat treatment; heat treatment was carried 
out in small quartz tubes, of two grades of purity; magnitude 
of changes was much less in high purity quartz; effect in 
ordinary quartz was shown to be due in part to contamination 
by copper originating in quartz; changes could be reduced 
by annealing. 

Rasseyanie nositelei v arsenide galliya pri sil’nom vyrozhde- 
nii, O.V.EMEL’YANENKO, T.S.LAGUNOVA, D.N.NASLE- 
DOV. Fizika Tverdogo Tela v 2 n 2 Feb 1960 p 192-7; see 
also English translation in Soviet Physics, Solid State v 2 n 2 
Aug 1960 p 176-80. Use of scattering of current carriers in 
gallium arsenide in presence of strong degeneracy; results of 
recent measurements to consider influence of degeneracy, par- 
ticularly of strong degeneracy, on mobility of current carriers 
in gallium arsenide; comparative roles of different scattering 
mechanisms. 


Technology of Gallium Arsenide, F.A.CUNNELL, J.T. 
EDMOND, W.R.HARDING. Solid-State Electronics v 1 n 2 
May 1960 p 97-106. Steps in preparation of GaAs from treat- 
ment of component elements to zone purification and produc- 
tion of single crystals of compound; efficiency of zone refin- 
ing, influence of some impurities on electric properties of 
material; purest material prepared by authors has electron 
mobility of 6700 em?V-— sec! at room temperature. 23 refs. 


Germanium. See also Electric Rectifiers—Germanium; Semi- 
conductors—Films ; Semiconductors—Intermetallic Com- 
pounds; Semiconductors—Irradiation ; Semiconductors—Opti- 


cal Properties; Semiconductors—Thermal Properties. 


Anisotropy of Conductivity of Hot Electrons and Their Tem- 
perature in Germanium, E.G.S.PAIGE. Phys Soe—Proe v 75 
n 482 Feb 1960 p 174-84. Analytical method, using Koenig’s 
anisotropy measurements, enables calculation of effective tem- 
perature of electrons in different valleys; from this informa- 
tion mobility and population of carriers in individual valleys 
can be obtained; it is concluded that there is significant inter- 
action between electrons in different valleys. 


Contribution a l’étude de la recombinaison des porteurs en 
excés dans de germanium, C.BENOIT a la GUILLAUME. An- 
nales de Physique v 4 n 9-10 Sept-Oct 1959 p 1187-1237. Con- 
tribution to study of excess carriers in Ge; experimental study 
of emission due to dislocation at 77 K, 20 K and between 
90-300 K; how recombination of electron hole pairs on dis- 
locations produces emission of certain number of beams _ be- 
tween 0.50 and 0.71 ev; model proposed for explanation of 
data observed. 


Cross-Sectional Resistivity Variations in Germanium Single 
Crystals, J.A.M.DIKHOFF. Solid-State Electronics vy 1 n 3 
July 1960 p 202-10. Dependence of variations upon crystal 
orientation and upon shape of solid-liquid interface during 
crystal growth; methods for preventing these variations. 


De bereiding van dislocatievrije germaniumkristallen, B. 
OKKERSE. Ingenieur v 72 n 29 July 15 1960 p 021-6. Prepa- 
ration of dislocation-free germanium crystals; properties of 
dislocations and various methods for detecting them are re- 
viewed; some properties of crystals discussed. 


Die Exoelektronenemission von Germanium, R.SEIDL. Zeit 
fuer Physik v 157 n 5 1960 p 568-75. Exoeleetron emission 
of Ge at 20-260 C and location of traps within Ge; probable 
ponpecion of origins of emission with stresses in crystal 
attice. 


Diffuziya i  rastvorimost kadmiya v_ germanii, V.E. 
KOSENKO. Fizika Tverdogo Tela v 1 n 10 Oct 1959 p 1622-6; 
see also English translation in Soviet Physics, Solid State v 1 
n 10 Apr 1960 p 1481-6. Diffusion and solubility of cadmium 
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in germanium; values for diffusion coefficient of Cd from 
vapor phase and for solubility at maximum, eorresponding to 
840 C 


Dislocation Content in Epitaxially Vapor-Grown Ge Crys- 
tals, H.S.INGHAM, Jr, P.J.McDADE. IBM J Research & 
Development v 4 n 3 July 1960 p 302-4. Communication to 
Editor describes experimental studies of dislocations in single 
erystals of Ge grown by epitaxial deposition on Ge seeds dur- 
ing disproportionation of Gelz to Ge and Gels; perfection of 
crystals depends on surface condition of seed; perfection of 
seed affects dislocation content of deposit only in certain 
cases; etch pit studies; growth pyramid phenomena on (111) 
faces; micrographs. 


Effect of Cu Precipitation on Dislocation Etch Pits in Ge, 
H.SAVAGE. J Applied Physics v 31 n 8 Aug 1960 p 1472-3. 
Measured quantities of copper were introduced into n-type 
germanium single crystals by diffusion; subsequently, both 
quenching and annealing heat treatments were performed on 
samples; effect on etch pit sizes and resistivity was re- 
corded; it is shown that saturation with copper does not 
inhibit completely formation of etch pits, although they are 
altered in size. 


Effect of High Pressure on Some Hot Electron Phenomena 
in n-Type Germanium, S.H.KOENIG. Phys Rev v 118 n 5 
June 1 1960 p 1217-21. Experimental study of influence on 
high field conductivity of “‘silicon-like’’ conduction band val- 
leys along (100) directions which are about 0.16 ev above 
(111) conduction band minima; hot electron effects at room 
temperature as function of hydrostatic pressure up to 30,000 
kg/sq em at fields up to 10,000 v/em. 


Effect of Strain on Seebeck Coefficient of n-Type Germa- 
nium, J.R.DRABBLE, R.D.GROVES. Physics & Chem of 
Solids v 12 n 3/4 Feb 1960 p 285-94. Effect of uniaxial strain 
studied in temperature range where phonon-drag effects are 
important; changes in Seebeck coefficient are closely corre- 
lated with changes in resistivity under same conditions; theory 
is discussed, and it is shown that measurement of both 
changes leads to estimate of anisotropy of phonon-drag part 
of Peltier tensor for single valley; results analyzed for num- 
ber of specimens. 


Electrical Breakdown in Germanium p-n Junction, J. 
YAMAGUCHI, Y.HAMAKAWA. Instn Elec Engrs—Proec v 
106 Pt B Supp n 15 May 1959 p 353-6. How critical voltage 
of avalanche inception rises with temperature of grown 
p-n specimen, when square-wave pulses of 5-160 wsee duration 
with repetition rate of 1000 pulses/see are applied in reverse 
direction across it, and how turn-over voltage decreases with 
increasing ambient temperature of specimens and duration 
of pulses; two methods for grown-junction and point-contact 
diodes. 16 refs. Paper 2916E. 


Electronic Surface States and Cleaned Germanium Surface, 
P.HANDLER, W.M.PORTNOY. Phys Rev v 116 n 3 Nov 1 
1959 p 516-26. Experiments to measure temperature depend- 
ence of surface conductivity associated with clean germanium 
surface in range 77 to 800 K; qualitative model of band 
structure of clean germanium surface; grain boundaries are 
found to have similar conduction properties. 


Environmental Effects on Growth of Excess Reverse Current 
in Germanium p-n Junctions, J.I.CARASSO. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 17 May 1959 p 964-7. Experi- 
mental study of effect of various forms of surface contamina- 


tion upon slow growth of excess reverse current (‘ereep 
effect’). Paper 3080E. 


Epitaxial Vapor Growth of Ge Single Crystals in Closed- 
Cycle Process, J.C.MARINACEK. IBM J Research & Develop- 
ment v 4n 3 July 1960 p 248-55. New closed-tube process for 
deposition of Ge from vapor by means of Ge-Iz dispropor- 
tionation reaction; material deposited epitaxially on Ge seed 
has chemical purity and dislocations similar to best meltgrown 


Ge; n-type and p-type Ge are deposited in layers from two 
sources within same tube. 23 refs. 


Etudes des phénoménes de recombinaison et de géneration 
dans les jonctions de germanium po-no, M.BERNARD. An- 
nales des Télécommunications v 15 n 1-2 Jan-Feb 1960 p 2-26. 
Recombination and generation phenomena in po-no junctions 
of Ge; experimental study leading to theory of recombination 
on two level traps, based on model which deviates from that 


ae W.SHOCKLEY: anomalies of inverse characteristics. 35 
refs. 


Growing of 5kg Single Crystals of Germanium, J.G. 
WILKES. Instn Elec Engrs—Proe v 106 Pt B Supp n 17 Mey 
1959 p 866-70. Techniques used in large crystal pulling ; 
design and construction of radiation-heated high-vacuum fur- 
nace; melt preparation technique based on potassium- 
hydroxide/hydrogen-peroxide etch. Paper 29345. 


Growth of Anodic Oxide Films on Germanium, 8.ZWERD- 
LING, S.SHEFF, Electrochem Soc—J v 107 n 4 Apr 1960 p 
338-42. Thick oxide film on germanium substrate is important 
in understanding surface properties of semiconductors ; results 
were obtained for electrochemical parameters of anodic oxide 
film formation on germanium in nonaqueous electrolyte; elec- 
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trolyte was solution of anhydrous sodium acetate in glacial 
acetic acid; differential formation field during growth, re- 
sistivity, and thickness of oxide films were calculated. 


Hot Electron In n-Type Germanium, J.YAMISHITA, K. 
INOUE. Physies & Chem of Solids v 12 n 1 Dee 1959 p 1-21. 
Nonohmic current in many-valley semiconductor investigated 
by considering scattering by acoustic and optical modes of 
vibrations and — intervalley scatterings; intensity of inter- 
actions determined from observed data for temperature- 
dependence of ohmic current, and acousto-electric effect; 
theoretical results for drift velocity in good quantitative 
agreement with observations of GUNN and RYDER over wide 
range of applied field; anisotropy in hot-electron current. 


Incorporation of As Into Vapor-Grown Ge, W.E.BAKER, 
D.M.J.COMPTON. IBM J Research & Development v 4 n 3 
July 1960 p 275-9. Radioactive tracer studies and Hall meas- 
urements to determine amounts of arsenic incorporated in 
single erystal germanium grown by disproportionation of 
Gelz in sealed tube; arsenie concentration depended on crys- 
pellogrephic orientation of crystal face during expitaxial 
growth. 


Incorporation of Au into Vapor-Grown Ge, W.E.BAKER, 
D.M.J.COMPTON. IBM J Research & Development v 4 n 3 
July 1960 p 296-8. Radioactive tracer studies and electrical 
measurements showing incorporation of gold into germanium 
deposits grown by iodide vapor process; spatial distribution 
of gold in deposited film; data on amount of electrically active 
gold incorporated during closed-tube deposition. 


Interaction between Arsenic and Aluminium in Germanium, 
J.O.McCALDIN. J Applied Physics v 31 n 1 Jan 1960 p 
89-94. Behavior of As in Ge containing regions doped with 
approximately 5x10°°/ee Al was studied; measurements of 
conductivity type and negative results of search for com- 
pounds by X-ray diffraction show that solubility of As is 
enhanced tenfold or more by heavy Al doping; displacements 
of p-n junction indicate that diffusing AS is attracted to 
regions of heavy Al doping; possible explanation of observed 
effects are given. 


Investigation of Manufacture of Germanium Single-Crystal 
Ingots by Levelling Process, N.G.ANDERSON, D.GRAY. Instn 
Elec Engrs—Proe v 106 Pt B Supp n 17 May 1959 p 871-8. 
Factors influencing crystal perfection and resistivity spreads 
of ingots made by leveling, and conclusions drawn to design 
of leveling equipment and choice of process variables; im- 
proved crystal quality with good control of cross-sectional 
resistivity distribution can only be achieved by improved tem- 
perature control. 21 refs. Paper 3076H. 


Issledovanie ‘“‘bystrykh’’ poverkhnostnykh sostoyanii ger- 
maniya, V.G.LITOVCHENKO, V.I.LYASHENKO. Fizika 
Tverdogo Tela v 1 n 10 Oct 1959 p 1609-21; see also English 
translation in Soviet Physics, Solid State v 1 n 10 Apr 1960 
p 1470-80. Investigation of ‘“‘fast’’ surface states of germa- 
nium; use of pulsed field-effect method for studying topog- 
raphy of ‘“‘fast’’ levels at surface; effect of constant transverse 
field on concentration of surface states lying near middle of 
forbidden zone; effect of adsorption of dry air on concentra- 
tion of one type of level. 


Issledovanie sostoyaniya lokal’nykh urovnei serebra i zolota 
vy germanii, K.D.GLINCHUK, E.G.MISELYUK, N.N.FORTU- 
NATOVA. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 1345-50; 
see also English translation in Soviet Physics, Solid State 
vy 1n9 Mar 1960 p 1234-8. State of local levels of silver and 
gold in Ge; it is shown that “deactivation” of silver levels 
during annealing process (400-600 C), is characterized by 
sharp variation of temperature dependence of majority car- 
riers and considerable increase in life of minority carriers; 
explanation of fact that local levels of Au are not “deacti- 
vated’. 21 refs. 


Issledovanie vliyaniya nekotorykh faktorov na obrazovanie 
dislokatsii pri kristallizatsii i ikh sostoyaniya v monokristal- 
lakh germaniya, A.D.BELYAEV, V.N.VASILEVSKAYA, E.G. 
MISELYUK. Fizika Tverdogo Tela v 2 n 2 Feb 1960 p 227-34; 
see also English translation in Soviet Physics, Solid State 
vy 2n 2 Aug 1960 p 208-14. Effect of certain factors on forma- 
tion of dislocations during crystallization, and on dislocation 
states in germanium monocrystals; presence and density of 
dislocations in seed crystal, presence of impurities during 
erystallization in amounts greater than their solubility limit, 
and rate of growth. 

Issledovanie vzaimodeistviya dyrok v p-germanii s_ kole- 
baniyami akusticheskoi vetvi, I.V.MICHAN, Yu.N.OBRAZ- 
TSOV, T.V.SMIRNOVA. Fizika Tverdogo Tela v 1 n 9 Sept 
1959 p 1351-9; see also English translation in Soviet Physics, 
Solid State v i n 9 Mar 1960 p 1239-45. Interaction of holes 
in p-germanium with acoustic oscillations; how study of tem- 
perature dependence of phonon part of thermo-emf, and its 
variation in magnetic field of Ge, permits determination of 
temperature dependence of free transition of holes, corre- 
sponding to single-phase scattering in longitudinal acoustic 
oscillations. 20 refs. 

Measurement of Dependence of Hall Effect in n-Type Ger- 
manium on Pressure for Pressures up to 10,00 kg/cm’, A.I. 
LIKHTER, T.S.D’YAKONOVA. Soviet Physics, Solid State v 
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1 nil Jan 1959 p 86-93. English translation of article indexed 
a as Index 1959 p 574 from Fizika Tverdogo Tela 
an 1959, 


Measurement of Lifetime in Ge From Noise, S.OKAZAKI, 
H.OKI. Phys Rev v 118 n 4 May 15 1960 p 1023-4. Lifetime 
of minority carriers is obtained by noise measurement in 
which hole electron pairs are liberated by light irradiation 
from tungsten filament. 


Mechanism of Increasing Longtime Changes of Field Effect, 
V.I.LYASHENKO, N.S.CHERNAYA. Soviet Physics, Solid 
State v 1 n 6 1959 p 799-805. English translation of article 
indexed in Engineering Index 1959 p 575 from Fizika 
Tverdogo Tela June 1959. 


Microwave Techniques in Measurement of Lifetime in Ger- 
manium, A.P.RAMSA, H.JACOBS, F.A.BRAND. J Applied 
Physics v 30 n 7 July 1959 p 1054-60. New techniques are 
proposed utilizing absorption of microwave power by charge 
carriers ; densities of holes and electrons are varied by irradi- 
ation with light or conduction mechanism; agreement is found 
when microwave absorption methods are compared with more 
established photoconductivity decay techniques; one of new 
methods offers advantage in that electrode attachments are no 
longer required. 

Nernst and Ettingshausen Effects in Germanium between 
300 and 750 K, H.METTE, W.W.GAERTNER, C.LOSCOE. 
Phys Rev v 115 n 3 Aug 1 1959 p 587-42. Nernst and Ettings- 
hausen effects in n- and p-type Ge single crystals of various 
resistivities were measured in range 300 and 750 K in fields 
of 9000 gauss; Nernst effect also at 2100 gauss; comparison 
with theoretical coefficients and with thermal conductivity ; 
derivation of Nernst constant in range of negligible phonon- 
drag effect. 


O svyazi izbytochnogo shuma v germanii s poverkhnostnymi 
lovushkami, L.S.SOCHAVA, D.N.MIRLIN. Fizika Tverdogo 
Tela v 2 n 1 Jan 1960 p 28-5; see also English translation 
in Soviet Physics, Solid State v 2 n 1 July 1960 p 18-20. 
Relationship between excess noise in germanium and surface 
traps; experimental data, which cannot be entirely explained 
by A.L.McWhorter’s model, according to which ‘excess’ noise 
in germanium is due to fluctuations in extent to which surface 
traps are filled. 


Ob odnoi vozmozhnosti obnaruzhit eksitony v germanii i 
kremnii, B.Ya.MOIZHES, Yu.I.RAVICH. Fizika Tverdogo Tela 
v 1n 8 Aug 1959 p 1243-5; see also English translation in 
Soviet Physics, Solid State v 1 n 8 Feb 1960 p 1139-41. Possi- 
bility of discovering excitons in germanium and silicon; be- 
sides using optical effects, excitons in Ge may be discovered 
in eee of photoconductivity, at low temperatures of order 
of 1.5K. 


Ob”’emnoe raspredelenie defektov reshetki v kristallakh ger- 
maniya, obluchennykh bystrymi elektronami, L.S.SMIRNOV, 
P.A.BLAZUNOV. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 
1376-8; see also English translation in Soviet Physics, Solid 
State v 1 n 9 Mar 1960 p 1262-5. Volume distribution of 
lattice defects in Ge crystals irradiated by fast electrons 
(500-900 kev); data obtained from measurements of electric 
conductivity of Ge in direction of electron beam incidence; 
diffusion of defects is shown to be negligible, and same types 
of defects appear as result of irradiation with energies up to 
900 kev. 


On Kinetics and Mechanism of Precipitation of Lithium 
from Germanium, J.R.CARTER, Jr, R.A.SWALIN. J Applied 
Physics v 31 n 7 July 1960 p 1191-1200. Effects of crystal 
source, preannealing treatments prior to introduction of 
lithium, and of additions of oxygen and copper impurities 
studied; results indicate that type of growth kinetics has 
marked dependence on temperature of saturation with solute 
atoms; it is suggested that oxygen impurity is responsible for 
nucleation catalysis. 

Opredelenie kontsentratsii primesei v germanii, R.M. 
VINETSKII, E.G.MISELYUK. Fizika Tverdogo Tela v 2 n 1 
Jan 1960 p 67-9; see also English translation in Soviet 
Physics, Solid State v 2 n 1 July 1960 p 60-2. Determination 
of impurity concentration in germanium; simple method 
which does not require Hall measurements or calculation of 
dependence p(T) for each sample: N is determined from 
effect of carrier scattering by impurities on electric resistivity 
at given temperature. 


Prechod p-n na germaniu, L.CERNY, V.HUSA, J.KRIZ, 
J.LADNAR. Elektrotechnicky Obzor v 48 n 8 Aug 1959 p 
406-9. P-n transition in Ge; results of experimental study, to 
recommend technological process by which small scattering of 
characteristics in direct and locking directions can be attained. 


Properties of Cleaned Germanium Surfaces, R.FORMAN. 
Phys Rev v 117 n 3 Feb 1 1960 p 698-704. Field effect and 
conductivity measurements on (111) and (100) germanium 
surfaces cleaned by argon bombardment; data showing that 
(100) surface is more highly p-type than (111) surface; in- 
terpretation by atomistic model. 

Properties of Oxygen in Germanium, J.BLOEM, C.HAAS, 


P.PENNING. Physics & Chem of Solids v 12 n 1 Dee 1959 
p 22-7. Germanium crystals were zone-levelled in O2 atmos- 
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phere; O2 concentration in crystal, as deduced from infrared 
absorption at 856 em-1, is proportional to Oz pressure at less 
than 20 mm Hg; at higher pressures, 02 concentration is con- 
stant at 7x10!7 atoms/em?; number of donors depends strongly 
on O2 concentration; tentative description of results given 
in terms of equilibrium between isolated O2 atoms and donor 
complexes consisting of four O2 atoms. 


Radiotracer Studies of Incorporation of Iodine into Vapor- 
Grown Ge, W.E.BAKER, D.M.J.COMPTON. IBM J Research 
& Development v 4 n 3 July 1960 p 269-74. Data on concentra- 
tion of I in Ge erystals grown by disproportionation of Gel2; 
amount incorporated is only 10% to 10'5 atoms/ce and has 
no apparent electrical effect in semiconductor devices grown 
from vapor; manner of incorporation of Ge depends on 
mechanism of crystal growth. 


Reaction of Germanium with Aqueous Solutions, W.W. 
HARVEY, H.C.GATOS. Electrochem Soc—J v 107 n 2 Feb 
1960 p 65-72. Dissolution of single crystal germanium has 
been studied in electrolyte solutions Kf, KCl, KBr, KI, 
NaNOs, Na2SOu, CsCl, BaCle and LaCls; activation energy for 
reaction in O2-saturated KCl solutions was found to be about 
19 keal/mole; interaction of germanium surface atoms with 
aqueous solutions is discussed in terms of probable electronic 
configurations. 30 refs. 


Recombination Properties of Nickel in Germanium, G.K. 
WERTHEIM. Phys Rev v 115 n 1 July 1 1959 p 37-47. Experi- 
mental study of effect of nickel atoms on lifetime in ger- 
manium; recombination process is interpreted in terms of 
multilevel model with three charge states assigned to nickel; 
comparison of cross sections at room temperature with other 
published data. 


Recombination Relaxation Effects in Germanium Surfaces, 
D.H.LINDLEY, P.C.BANBURY. Phys Soc—Proe v 74 n 478 
pt 4 Oct 1959 p 395-400. Conductance of thin single crystal 
slab of Ge modulated by small electric field of variable fre- 
quency capacitively applied to large face; resulting dispersion 
related to generation and recombination of minority carriers 
at surface studied as function of surface potential by using 
different ambient gases; agreement with single energy level 
model analyzed by Garrett. 


Relationship Between Electrical Conductivity and Electron 
Density Distribution in Germanium Crystals, Yu.N.SHUVA- 
LOV. Soviet Physics, Solid State v 1 n 2 Feb 1959 p 187-93. 
English translation of article indexed in Engineering Index 
1959 p 576 from Fizika Tverdogo Tela Feb 1959. 


Semiconductor Type and Local Doping Determined Through 
Use of Infrared Radiation, N.J.HARRICK. Solid-State Elec- 
tronics v 1 n 8 July 1960 p 234-44. Examples of measurements 
as applied to inhomogeneities in germanium; techniques out- 
lined are generally most sensitive in doping ranges where 
standard techniques are insensitive; semiconductor type is 
determined from direction of drift of added carrier packet; 
three methods for determination of semiconductor doping level 
and its homogeneity. 


Sobstvennoe opticheskoe pogloshchenie vy amorfnom i kristal- 
licheskom germanii, P.G.BORZYAK, R.D.FEDOROVICH. 
Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 45-7; see also English 
translation in Soviet Physics, Solid State v 2 n 1 July 1960 
p 389-41. Intrinsic optical absorption in amorphous and crys- 
talline germanium; comparative investigation is of interest 
in connection with study of energy bands in germanium, and 
of effect of close-range and distant-range order on properties 
of semiconductors. 


Studi sulla preparazione del germanio per usi elettronici, 
G.BARALIS, G.CHILOSI, M.MARONE, F.SARACENO. Metal- 
lurgia Italiana v 52 n 4 Apr 1960 p 145-51. Studies on prep- 
aration of germanium for electronic use; methods employed at 
Metallurgical Research Center in Turin for purification of 
germanium and its transformation into single crystals; chemi- 
cal process developed for preliminary purification, passing 
through germanium tetrachloride; by hydrolysis of tetrachlor- 
ide pure oxide is obtained which is then reduced by hydrogen; 
metal is finally zone refined; equipment used described. 


Surface-Dependent 1/f Noise in Germanium, A.U.MacRARE, 
H.LEVINSTEIN. Phys Rev v 119 n 1 July 1 1960 p 62-9. 
Experimental study of surface characteristics of germanium 
filament noise whose power spectrum varies inversely with 
frequency; field effect techniques used on 100 w filaments; 
relations between physical surface parameters and 1/f noise. 


Teoriya anizotropnogo fotomagnitnogo effekta v germanii, 
A.A.GRINBERG. Fizika Tverdogo Tela v 2 n 1 Jan 1960 
p 153-6; see also English translation in Soviet Physics, Solid 
State v 2 n 1 July 1960 p 142-4. Theory of anisotropic photo- 
magnetic effect in germanium; mechanism is proposed, which 
associates photomagnetic effect with anisotropic conductivity 
of sample arising as result of magnetic field. 


Teplovoe rasshirenie germaniya pri nizkikh temperaturakh, 
S.L.NOVIKOVA. Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 
43-4; see also English translation in Soviet Physics, Solid 
State v 2 n 1 July 1960 p 87-8. Thermal expansion of ger- 
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manium at low temperatures ; experiments to establish nega- 
tive region of thermal-expansion coefficient of germanium 
below 48 K. i , vee 

Theory of Valence Band Structure of Germanium in Exter- 
nal Macnetic Field, R.F.WALLIS, W.J.BOWLDEN. Phys Rev 
vy 118 n 2 Apr 15 1960 p 456-61. Theory of. structure of 
magnetic subbands in valence band of Ge using Luttinger 
concept; discussion of “quantum” effects resulting from 
degeneracy of valence bands. 

Thermal Oscillations in n-Germanium at Low Temperature, 
S.H.KOENIG, R.D.BROWN, III. Physics & Chem of Solids v 
10 n 2/3 July 1959 p 201-3. Low-temperature breakdown in 
Ge is shown to be unstable under certain circumstances ; 
instability occurs when small increase in current in part of 
sample produces local temperature rise which cannot | be 
dissipated before it causes further current increase ; instability 
generally results in thermal relaxation oscillations of sample 
with associated electrical relaxation oscillations of measuring 
circuitry. 

Untersuchung ueber die Lebensdauer der Minoritaetstraegern 
in Germanium, T.STUBB. Acta Polytechnica Scandinavica 
(Physics including Nucleonics Ser) n 3 1960 16 p. Investiga- 
tion of lifetime of minority carriers in germanium; apparatus 
is described in which light produced by spark produces elec- 
tron-hole pairs in sample, effecting change in conductance and 
hence in voltage; return of voltage to its unexcited value, 
observed on oscilloscope, is measure of carrier lifetimes ; 
resistivity of samples varied from 3 to 43.2 ohms; it is 
shown that lifetime varies with depth in crystal. 


Vliyanie deformatsii na elektricheskie svoistva dyrochnogo 
germaniya, G.E.PIKUS, G.L.BIR. Fizika Tverdogo Tela v 1 
n 12 Dee 1959 p 1828-40; see also English translation in 
Soviet Physics, Solid State v 1 n 12 June 1960 p 1675-86. 
Influence of deformation on electrical properties of p-ger- 
manium and silicon; use of expressions, previously derived 
by author for hole-energy spectrum in deformed lattice-type of 
germanium to calculate changes in conductivity, Hall coef- 
ficient, and magnetoresistance for uniform deformation of 
p-Ge and Si. 

Vliyanie deformatsii na energeticheskii spektr dyrok v 
germanii i kremnii, G.E.PIKUS, G.L.BIR. Fizika Tverdogo 
Tela v 1 n 11 Nov 1959 p 1642-58; see also English transla- 
tion in Soviet Physics, Solid State v 1 n 11 May 1960 p 1502-17. 
Effect of deformation on hole energy spectrum of germanium 
and silicon; general expression for energy spectrum of holes 
in germanium type lattice with arbitrary uniform deformation 
of crystal. 


Vliyanie obrabotki germaniya svintsom na vremya zhizni 
neravnovesnykh nositelei zaryada, A.K.MEDNIKOV. Fizika 
Tverdogo Tela v 2 n 2 Feb 1960 p 235-8; see also English 
translation in Soviet Physics, Solid State v 2 n 2 Aug 1960 
p 215-18. Effect of tin treatment on lifetime of nonequilibrium 
charge carriers in Ge; extraction and injection of copper, 
with aid of molten tin; diffusion length of minority charge 
carriers substantially decreases with removal of residual 
quantities of Cu from Ge, but increase in Cu concentration 
eauses diffusion length to first increase, and then decrease. 


Indium Antimonide. See also Semiconductors—Thermal Prop- 


erties. 


Electrical and Galvanomagnetic Properties of High Purity 
InSb, N.I.VOLIKOBINSKAYA, V.V.GALAVANOV,  D.N. 
NASLEDOV. Soviet Physics, Solid State v 1 n 5 1959 p 
687-95. English translation of article indexed in Engineering 
Index 1959 p 638 from Fizika Tverdogo Tela May 1959. 


Electron Irradiation of Indium Antimonide, L.W.AUKER- 
MAN. Phys Rev v 115 n 5 Sept 1 1959 p 1125-32. Effects of 
4.5 Mev electron bombardment on electrical properties on n- 
and p-type InSb at dry ice and liquid nitrogen temperatures ; 
discussion of changes in distribution of bombardment-induced 
energy levels after specimen is heat treated. 


Energy-Dependence of Electron Mass in Indium Antimonide 
Determined from Measurements of Infrared Faraday Effect, 
S.D.SMITH, T.S.MOSS, K.W.TAYLOR. Physics & Chem of 
Solids v 11 n 1-2 Sept 1959 p 131-9. Measurements of Faraday 
rotation due to free electrons were used to deduce values of 
dE/dk as function of kr for conduction band of InSb; E/k 
curve was obtained by numerical integration to height of 0.15 
ev from hottom of band; results show excellent agreement 
with band shape calculated by Kane by kxp perturbation ; 
rotation due to free electrons was found to have opposite sense 
to that associated with interband transitions. 


Internal Field Emission at Narrow p-n Junctions in Indium 
Antimonide, A.G.CHYNOWETH, R.A.LOGAN. Phys Rev ani 
n 6 June 1960 p 1470-3. Experimental study of field and 
temperature dependence of internal field emission in narrow 
p-n junctions in InSb; tunneling transitions are shown not to 
involve phonons ; temperature variation of tunneling probability 
is determined mostly by that of energy gap. 


On New Mode of Deformation in Indium Antimonide J.W 
ALLEN. Philosophical Mag v 4 n 45 Sept 1959 p 1046-54. 
Dislocations introduced into InSb by local impact; particular 
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Indium Arsenide. 


Intermetallic Compounds. 


configuration of dislocations called ‘dislocation-crack’ because 
of close resemblance in macroscopic features to ordinary 
erack, stress required to produce dislocation-crack shown 
to be of same order as fracture stress; mechanism which 
explains observations proposed; dislocation-cracks also occur 
in InAs, GaAs, GaP and Ge. 


Optical Absorption in Pure Single Crystal InSb at 298° 
and 78° K, S.W.KURNICK, J.M.POWELL. Phys Rev v 
116 n 3 Nov 1 1959 p 597-604. Absorption spectra of InSb 
in range 5 to 10 microns, with precise determination of 
absorption coefficients less than 400 em-1; evaluation of edge 
absorption and free carrier absorption. 


Photomagnetice Effect in Single Crystals of n-Type Indium 
Antimonide, D.N.NASLEDOV, Yu.S.SMETANNIKOVA. Soviet 
Physics, Solid State v 1 n 4 Apr 1959 p 501-3. English trans- 
lation of article indexed in Engineering Index 1959 p 638 from 
Fizika Tverdogo Tela Apr 1959. 


Preparation of Indium Antimonide Films and Measurement 
of Their Hall Characteristics, Y.SAKAI, M.OSHITA. Inst 
Elec Engrs Japan—J v 80 n 857 Feb 1960 p 166-71. Heating 
and evaporation method, by which films of large Hall co- 
efficient (80-100 em?/Q) and large mobility (4500-5000 cm2/ 
V.s) were obtained. (In Japanese with English summary). 


Properties of p-Type InSb in Pulsed High Electric Fields, 
M.C.STEELE, M.GLICKSMAN. Phys Rev v 118 n 2 Apr 15 
1960 p 474-7. Experiments showing that electron-hole pairs 
are created by “holes” in p-type InSb at 77 K in fields 
bates than 700 v/em; discussion of mechanism of pair 
creation. 


Properties of p-type Indium Antimonide—2; Photoelectric 
Properties and Carrier Lifetime, C.HILSUM. Phys Soc—Proc 
v 74 n 475 pt 1 July 1 1959 p 81-6. Photoconductive and 
photoelectromagnetic effects studied on specimens with im- 
purity concentrations varying from 1015 to 2x1017 em-3; results 
are consistent with simple theory, which assumes carrier 
relaxation time independent of energy; values for carrier life- 
time deduced; fall in lifetime with increasing impurity con- 
centration explained as result of two recombination processes, 
radiative recombination and recombination via traps. 


See also Semiconductors—Intermetallic Com- 
pounds. 


Electron Mobility of Indium Arsenide Phosphide, H.KHREN- 
REICH. Physics & Chem of Solids v 12 n 1 Dec 1959 p 
97-104. Electron mobility of InP, InAs and of alloys In(Asy 
Pi-y) is calculated using existing evidence for band structure 
of these materials, and is shown to be determined primarily 
by combination of polar optical mode and charged impurity 
seattering between about 200 and 500 K; mobility of In(Asy 
Pi-y) as function of y at room temperature calculated on 
basis of these scattering mechanisms, agrees within about 
30% with experimental data of WEISS. 


Indium as Source of Impurities in Indium Arsenide, A.J. 
STRAUSS, T.C-HARMAN, E.B.OWENS, M.C.FINN. Solid- 
State Electronics v 1 n 2 May 1960 p 131-4. Results of 
determination of sulphur content of commercially supplied 
high purity indium samples, together with recent data on 
purification of arsenic by treatment with molten lead, show 
that significant proportion of donor impurities in purest 
InAs now available may originate in indium used for synthesis. 


Semiconducting Indium Compounds. Electronic Eng v 32 n 
888 June 1960 p 373-5. Preparation and purity, binding 
energies, and electronic mobilities of semiconducting indium 
compounds ; properties of indium phosphide are indicated along 
with applications of indium antimonide and indium arsenide. 


See also Beryllium Compounds; Car- 
bides; Metals, Rare and Minor; Thermoelectricity. 


Compound Semiconductors, D.A.WRIGHT. Electronic Eng v 
31 n 381 Nov 1959 p 659-65. Parameters governing behavior 
of semiconductors discussed in terms of various types of 
semiconducting compounds currently being studied; values of 
mean parameters are given and usefulness of materials for 
different applications considered in relation to these figures; 
parameters important for thermoelectric application are 
mentioned; choice of materials for different applications. 


Contribution to Study of Intermetallic Compounds Present- 
ing Semiconducting Properties, of Al! BIV Type, T.DULA- 
MITA, D.DRIMER, E.FOKT. Revue Roumaine de Metallurgie 
vy 5 n 1 1960 p 95-106. Investigation of semiconducting 
properties of Mg2Sn and Mg2Pb compounds, which theoretically 
must be likened to properties of Mg2Si and Mg2Ge; it is 
experimentally proved that Mg2Pb has metallic properties ; 
determining factor of semiconducting characteristics remains 
energetic state (electron degeneration) and not lattice struc- 
ture. 


Die thermodynamischen Daten and Dampfdrucke der wich- 
tigsten JII-V-Verbindungen, T.RENNER. Solid-State Elec- 
tronics v 1 n 1 Mar 1960 p 39-45. Thermodynamic and vapor 
pressure data of most important III-V compounds ; tables of 
thermodynamic properties, such as enthalpy of formation, 


free energy of formation and entropy, prepared from data 
collected from various sources; vapor-pressure data of InAs, 
GaAs and InP. 


Dislocation Nets in Bismuth and Antimony Tellurides, P. 
DELAVIGNETTE, S.AMELINCKX. Philosophical Mag v 5 n 
55 July 1960 p 729-44, 10 plates. Electron microscopic examina- 
tion of cleaved thin foils of bismuth and antimony telluride 
for dislocation patterns; sets of parallel lines, hexagonal nets, 
square grids, and interactions in parallel glide planes; dis- 
cussion of dislocation movements. 


Dislocations and Brittle Fracture in Elementa] and Com- 
pound Semiconductors, M.S.ABRAHAMS, L.EKSTROM. Acta 
Metallurgica v 8 n 9 Sept 1960 p 654-62. In course of investiga- 
tion into cleavage habits of IIIb-Vb compounds in general, 
certain results were obtained which could not be explained 
by repulsion mechanism; in order to account for these observa- 
tions as well as cleavage plane in both IIIb-Vb compounds 
and IVb elements, dislocation mechanism is employed. 

Distribution Correlations in Sb (n,p) Sn, R.A.PECK, Jr. 
H.P.EUBANK, R.M.HOWARD. Nuovo Cimento v 14 n 2 Oct 
16 1959 p 397-402. In survey of differential cross sections 
for elements in vicinity of atomic number 50 it was found that 
cross section for antimony is at least forty times that for tin; 
this abrupt change cannot be attributed solely to favorable 
proton configuration; spectrum determination undertaken 
to obtain information on mechanisms operating in this reac- 
tion demonstrates that forward peaked contribution is rela- 
tively concentrated at high proton energy and gives rise to 
most of spectral group structure. 

Effect of Polarity of III-V Intermetallic Compounds on Etch- 
ing, J.W.FAUST, Jr, A.SSAGAR. J Applied Physics v 31 n 2 
Feb 1960 p 331-3. For III-V intermetallic compounds, [111] 
directions are polar axes; shape of etch pits and presence 
or absence of pits at dislocations are influenced by effect 
of polar axes on etch rates; these effects are studied for 
InSb, InAs, GaSb, and GaAs; studies are correlated with 
X-ray findings. 

Elastic Constants of Single-Crystal Aluminum Antimonide, 
D.I.BOLEF, M.MENES. J Applied Physics v 31 n 8 Aug 
1960 p 1426-7. Ultrasonic ew resonance technique was used 
to measure adiabatic elastic constants of single-crystal alumi- 
num antimonide at 28 C; values for elastic stiffness constants, 
in units of 10% d/cem?, are: ¢11=8.939, c12=4.427, and cu= 
4.155; theoretical density of 4.36 g/cc was used; values of 
e11 and cas for single crystal GaSb obtained by cw resonance 
technique are compared with previous values obtained by 
pulse-echo techniques. 

Equilibrium Solid Solutions in InSb-GaSb System, V.I. 
IVANOV-OMSKII, B.T.KOLOMIETS. Soviet Physics, Solid 
State v 1 n 6 Dee 1959 p 834-8. English translation of article 
indexed in Engineering Index 1959 p 1238 from Fizika Tver- 
dogo Tela June 1959. 


Etude et propriétés du systéme AgSbTe-PbTe, H.RODOT. 
Acad des Sciences—Comptes Rendus v 249 n 19 Nov 9 1959 
p 1872-4. Study of properties of AgSbTe2-PbTe system; prepa- 
ration of solid solution of compounds in induction furnace; 
X-ray and micrographic analyses of solid solutions; curves 
of electric conductivity and thermoelectric power. 


Experimental Investigation of Conduction Band of GaSb, 
A.SAGAR. Phys Rev v 117 n 1 Jan 1 1960 p 93-100. Study of 
band structure of n-type GaSb from measurements of Hall 
effect and conductivity from 1.5 to 370 K, change of resistance 
and Hall effect under hydrostatic pressure at room tempera- 
ture, and change of resistance due to uniaxial stress between 
77 “and 370) K, 


Germanium-Gallium Arsenide Heterojunctions, R.L.ANDER- 
SON. IBM J Research & Development v 4 n 3 July 1960 p 
283-7. Communication to editor describes electrical character- 
istics of n-n and n-p junctions of Ge-GaAS; alignment of 
energy bands at interface; electrostatic charge distributions ; 
V-I characteristics. 


Issledovanie mekhanizma rasseyaniya nositelei v nekotorykh 
polumetallakh, M.N.VINOGRADOV, O.A.GOLIKOVA, B.A. 
EFIMOVA, V.A.KUTASOV, T.S.STAVITSKAYA, L.S.STIL’- 
BANS, L.M.SYSOEVA. Fizika Tverdogo Tela v 1 n 9 Sept 
1959 p 1333-44; see also English translation in Soviet 
Physics, Solid State v 1 n 9 Mar 1960 p 1224-33. Mechanism 
of carrier scattering in semimetals; electron scattering on 
thermal oscillations of lattice of six samples of PbTe, and 
BiTes, BiSes and BizS3; scattering of electrons on impurity 
ions; relevance of study to improved efficiency of thermo- 
electric generators. 


Issledovanie provodinosti i effekta Kholla v tverdykh rast- 
vorakh sistemy A1Sb-GaSb, I.I.BURDIYAN, B.T.KOLOMIRETS. 
Fizika Tverdogo Tela v 1 n 8 Aug 1959 p 1165-71; see also 
English translation in Soviet Physics, Solid State v 1 n 8 
Feb 1960 p 1067-72. Conductivity and Hall effect in solid 
solutions of AlSb-GaSb system; method for preparing solutions 
of relatively high purity; data on electric properties of system 
for temperatures ranging from 110 K to temperatures close 
to solidus of separate components. 
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Issledovanie simmetrii energeticheskikh zon elektronov v 
kristallakh tipa CdIn2Se1, A.G.GUBANOV, F.M.GASHIM- 
ZADE. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 1411-16; see 
also English translation in Soviet Physics, Solid State v 1 
n 9 Mar 1960 p 1294-8. Symmetry of electron bands in Cdln2- 
Se: type crystals; use of group theory method to investigate 
energy spectrum of electrons in semiconductors, taking spin- 
orbital interaction into account. 


Issledovanie uroynei prilipaniya v polikristallicheskom Sb2S3 
i v monokristallakh Se metodom termostimulirovannogo toka, 
E.N.ARKAD’EVA, S.M.RYVKIN. Fizika Tverdogo Tela v 1 
n 9 Sept 1959 p 1379-80; see also English translation in Soviet 
Physics, Solid State v 1 n 9 Mar 1960 p 1264-5. Study of 
adhesion levels in polycrystalline Sb2Ss and single crystals 
of Se, by means of thermostimulated current; temperature 
dependence of thermostimulated current and photoconduc- 
tivity; approximate estimate of carrier concentrations on 
adhesion levels. 


K teorii primesnykh zon, V.L.BONCH-BRUEVICH. Fizika 
Tverdogo Tela v 1 n 8 Aug 1959 p 1213-20; see also English 
translation in Soviet Physics, Solid State v 1 n 8 Feb 1960 
p 1110-17. Theory of impurity bands; impurity conditions in 
homeopolar semiconductor with additions of group III and IV 
elements in Ge; virtual junctions in conduction band of basic 
material are shown to lead to formation of impurity band al- 
ready at impurity concentrations of about 10 to 10! cm-3.18 
refs. 

Nekotorye dopolnitel’nye svedeniya o tverdykh rastvorakh 
sistemy AlSb-GaSb, I.I.BURDIYAN. Fizika Tverdogo Tela v 
1 n 9 Sept 1959 p 1360-5; see also English translation in 
Soviet Physics, Solid State v 1 n 9 Mar 1960 p 1246-52. 
Additional information on solid solutions of AlSb-GaSb sys- 
tem; microstructure analysis and experimental study of 
microhardness of system; X-ray analysis of structure; optical 
absorption of system. 

Novoe intermetallicheskoe poluprovodnikovoe — soedinenie, 
Ya.A.UGAI, T.N.VIGUTOVA. Fizika Tverdogo Tela v 1 n 
12 Dee 1959 p 1786-8; see also English translation in Soviet 
Physics, Solid State v 1 n 12 June 1960 p 1635-6. New 
intermetallic semiconductor compound; techniques for  ob- 
taining NaSb (NaiSbi), properties of which are described. 

O. diffuzii nikotorykh primesei v BixSes i ZnSb, A.A. 
KULIEV. Fizika Tverdogo Tela v 1 n 8 Aug 1959 p 1176-8; 
see also English translation in Soviet Physics, Solid State v 1 
n 8 Feb 1960 p 1076-8. Diffusion of impurities in BizSes and 
ZnSb; diffusion coefficient of Fe and Cd in these systems, is 
found experimentally to be relatively temperature independ- 
ent from room temperature to melting points of these metals. 


O mekhanizme rasseyaniya nositelei vy nekotorykh tverdykh 
rastvorakh na _ osnove telluridov svintsa i vismuta, B.A. 
EFIMOVA, T.S.STAVITSKAYA, L.S.STIL’BANS, L.M. 
SYSOEVA. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 
1325-32; see also English translation in Soviet Physics, Solid 
State v 1 n 9 Mar 1960 p 1217-23. Seattering mechanism of 
earriers in solid solutions based on lead and bismuth tel- 
lurides; dependence of free transition time of holes and elec- 
trons on distribution of impurity atoms in lattice and on 
carrier energy: study was initiated in interest of improving 
efficiency of thermoelectric generators. 


O rasseyanii nositelei toka v soedineniyakh gruppy PbS, 
I.M.TSIDIL’KOVSKII. Fizika Metallov i Metallovedenie v 8 
n 4 Oct 1959 p 494-502. Scattering of current carriers in 
compounds of PbS group; importance of this semi-conductor ; 
anomalies of energy gap; in covalent crystal current carriers 
are dispersed by acoustic vibrations, but in ionic crystals 
current carriers are dispersed by optical vibration; in PbS 
group covalent bond predominates. 26 refs. 


On Doping of Semiconductor Compound CoSbs, L.D.DUD- 
KIN, N.Kh.ABRIKOSOV. Soviet Physics, Solid State v 1 n 
1 Jan 1959 p 126-33. English translation of article indexed in 
packs sega Index 1959 p 1236 from Fizika Tverdogo Tela 
an 1959. 


Photoelectronie Analysis of High Resistivity Crystals: (a) 
GaAs, (b) Sb2Ss, R.H.BUBE. J Applied Physics vy 31 n 2 
Feb 1960 p 315-22. Series of photoelectroniec measurements 
has been used to obtain information about majority carrier 
lifetime, band gap, activation energy for dark conductivity, 
and activation energies and densities of trapping centers for 
carriers for high resistivity n-type crystals of GaAs and 
Sb2Ss; results for both erystals are discussed and compared. 


Piezoresistance in n-Type InP, A.SAGAR. Phys Rev v 117 
n 1 Jan 1 1960 p 101. Measurements of piezoresistance on 
n-type InP from 77 to 300 K; small shear coefficients suggest 
spherical energy band. 


Poluchenie gomogennykh tverdykh rastvorov v sisteme AlSb- 
InSb, B.V.BARANOV, N.A.GORYUNOVA. Fizika Tverdogo 
Tela v 2 n 2 Feb 1960 p 284-7; see also English translation 
in Soviet Physics, Solid State v 2 n 2 Aug 1960 p 262-6. Prep- 
aration of homogeneous solid solutions in AlSb-InSb system: 
special approach is necessary for homogenization of solid 
solutions in system in order to obtain semiconducting ma- 
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terials with optimum electrical properties, combining high 
carrier mobility in InSb, and considerable forbidden energy 
gap in AISb. 

Poluprovodnikovaya dvuokis  olova, A.Ya.KUZNETSOV. 
Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 35-42; see also 
English translation in Soviet Physics, Solid State v2n 1 
July 1960 p 30-6. Semiconducting tin dioxide ; processing 
methods which boost electric conductivity of tin dioxide as 
high as 3.103 ohm-.cm-1, obtains product in form of film 
and extruded pieces. 

Poluprovodnikovye kharakteristiki sur’myano-kadmievykh 
splavov, M.PROTOPOPESKU, D.DRIMER, E.FOKT. Revue 
Roumaine de Metallurgie v 5 n 1 1960 p 70-93, 2 plates. 
Semiconducting characteristics of Sb-Cd alloys; stable and 
metastable constitution diagram; microstructure and _ micro- 
hardness; determination of electric resistivity for each state 
of constitution diagram; stoichiometrical approach to semi- 
conductor phase; importance of interatomic bonds to complete 
electron theory of semiconductors. 


Preparation and Properties of Aluminum Antimonide, W.P. 
ALLRED, W.L.MEFFERD, R.K.WILLARDSON. Electrochemi- 
eal Soc—J v 107 n 2 Feb 1960 p 117-22. Aluminum antimonide, 
with energy gap of 1.6 ev shows particular promise as semi- 
conductor capable of operating at high ambient temperatures ; 
improved method of growing single erystals of aluminum 
antimonide. 

Reactions of Oxygen at Dark and Irradiated Zine Oxide 
Surfaces, T.ILBARRY, F.S.STONE. Roy Soc—Proe (Ser A) v 
255 n 1280 Mar 22 1960 p 124-44. Results as whole are 
discussed in terms of model of zinc oxide as n-type semicon- 
ductor with interstitial zinc; oxygen chemisorbed as 0- and 0°- 
are held mainly responsible for phenomena observed; several 
possible mechanisms for photo-adsorption put forward, and 
association with high donor concentrations discussed. 37 refs. 


Solid Solubilities of Impurity Elements in Germanium and 
Silicon, F.A.TRUMBORE. Bell System Tech J v 39 n 1 Jan 
1960 p 205-33. Available data summarized in form of solidus 
or solvus curves; new solubility data presented for lead- 
germanium, zine-germanium, indium-germanium, antimony- 
silicon, gallium-silicon and aluminum-silicon systems; cor- 
relation of solid solubilities with heats of sublimation and 
atom sizes of impurity elements is considered. 90 refs. 


Solid Solution in A! BY! Tellurides, J.C.SPOK, B.RAY. 
Physics & Chem of Solids v 13 n 1-2 May 1960 p 151-3. Vari- 
ation of lattice parameter with composition has been deter- 
mined for Cd Te—Zn Te, He Te—Zn Te, and Cd Te—Hg Te; 
solid solution was obtained throughout whole range for all 
three systems; X-ray techniques were used to determine 
solidus curve for Hg Te—Zn Te alloys. 


Struktura energeticheskikh zon v_ poluprovodnikakh tipa 
CdInzSea, A.ILGUBANOV, F.M.GASHIMZADKE. Fizika Tverdogo 
Tela v 2 n 2 Feb 1960 p 255-60; see also English translation 
in Soviet Physics, Solid State v 2 n 2 Aug 1960 p 2386-41. 
Structure of energy bands in semiconductors of CdIn2Sea type; 
use of method of localized orbitals to investigate energy 
spectrum of CdIn2Sea crystals; E(k) curve near energy 
extrema for k=0; spin-orbit interaction taken into account 
in first approximation; possible forms of equipotential surfaces 
near energy extrema are listed, allowing for spin. 


Thermal Conductivity and Thermoelectric Power of Bismuth 
Telluride at Low Temperatures, P.A.WALKER. Phys Soc— 
Proc v 76 n 487 July 1960 p 113-26. Measurements of thermal 
conductivity and thermoelectric power of single crystal speci- 
mens of p- and n-type BieTes in range 6 to 200 K, suggest 
compound has multiband structure, and shows appreciable 
impurity scattering. 20 refs. 


Irradiation. See also Radiation; Semiconductors—Indium Anti- 


monide. 


Effetti delle radiazioni sui semiconduttori, F.A.LEVI. Energia 
Nucleare v 6 n 11 Nov 1959 p 698-5. Radiation effects on 
semiconductors; short account of papers which were pre- 
sented at Gatlinburg (Tenn) Conference on Radiation Effects 
on Semiconductors, May 1959. 


_Gamma Irradiation of Silicon—1. Levels in n-Type Mate- 
rial Containing Oxygen, E.SONDER, L.C.TEMPLETON. J 
Applied Physics v 31 n 7 July 1960 p 1279-86. Resistivity and 
Hall coefficient of n-type silicon containing oxygen were 
measured as function of temperature before and after number 
of successive irradiations in Co-60 y-ray source; net acceptor 
level 0.17 ev below conduction band resulted; acceptor levels, 
lying deep within forbidden gap, were also observed, but 
with lower introduction rate; lowering of mobility below 
approximately 100 K was also result of irradiations. 


Monoenergetie Neutron Irradiation of Germanium, O.L. 
CURTIS, Jr, J.W.CLELAND. J Applied Physics v 81 n 2 
Feb 1960 p 423-7. Study has been made on 14 Mev neutron 
irradiated germanium, using lifetime, Hall, and _ resistivity 
measurements to determine nature of radiation-induced de- 
fects; damage 18 compared with that produced by neutrons 
from fission spectrum; carrier removal rate for 14 Mev neu- 
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trons is found to be approximately 8 per incident neutron; 
recombination may be explained on basis of recombination 
level 0.82 ev from valence band. 


Nature of Defects Arising from Fast Neutron Irradiation 
of Silicon Single Crystals, R.TRUELL. Phys Rev v 116 n 4 
Nov 15 1959 p 890-2. Method for determining range of sizes 
that damaged regions created by fast neutrons may have in 
silicon single crystal; use of precision ultrasonic velocity 
and attenuation measurements and scattering theory. 


Opredelenie chisla aktseptornykh urovnei defektov, voznikay- 
ushchikh vy germanii pod _ deistviem y-oblucheniya, N.A. 
VITOVSKII, T.V.MASHOVETS, S.M.RYVKIN. Fizika Tver- 
dogo Tela v 1 n 9 Sept 1959 p 1381-4; see also English transla- 
tion in Soviet Physics, Solid State v 1 n 9 Mar 1960 p 1266-8. 
Quantity determination of acceptor levels and defects arising 
in Ge under action of y-radiation ; experiments on temperature 
dependence of Hall factor of n-germanium irradiated by 
Co source; analysis of results to permit determination of 
entire number of acceptor levels of one y-irradiation defect. 


Some Effects of Pulse Irradiation on Semiconductor Devices, 
W.A.BOHAN, J.D.MAXEY, R.P.PECORARO. Instn Elec Engrs 
—Proc v 106 Pt B Supp n 15 May 1959 p 361-7. Effects of 
pulse irradiation upon majority and minority carrier proper- 
ties, peculiar to radiation rates of order of 101° neutrons/em? 
per sec and 107 roentgens (y)/sec; expression for dependence 
of device parameters on integrated neutron exposure in 
germanium and _ silicon; experimental data for transient 
photovoltaic effect observed in junction devices under pulse 
irradiation. 22 refs. Paper 3124. 


Temperature-Dependent Defect Production in Bombardment 
of Semiconductors, G.K.WERTHEIM. Phys Rev v 115 n 3 
Aug 1 1959 p 568-9. Model to explain observed dependence 
of defect production rate on temperature when semiconduc- 
tors are bombarded with electrons of sufficient energy to 
produce vacancy-interstitial pairs. 


Theory of Spatial Distribution of Radiation Disturbances 
of Crystal Lattice of Silicon when Irradiated with Multi- 
energetic Electron Beam, B.Ya.YURKOV. Soviet Physics, 
Solid State v 1 n 5 1959 p 6833-41. English translation of 
article indexed in Engineering Index 1959 p 1280 from Fizika 
Tverdogo Tela May 1959. 


Transitory Electrical Properties of n-Type Germanium 
After Neutron Pulse, H.J.STEIN. J Applied Physies v 31 n 
8 Aug 1960 p 1309-13. Investigation of production, enlarge- 
ment and recovery of neutron induced decrease of electrical 
conductivity and Hall mobility in Sb-doped Ge; measurements 
made in temperature range from 77 to 308 K with time 
resolution of 1 sec; transitory changes in mobility and 
conductivity after neutron pulse are considered as changes in 
void volumes. 


See also Semiconductor Devices—Junctions. 


Die p-n junction in Temperaturfeld, W.KLOSE. Annalen 
der Physik v 6 n 1-2 1960 p 25-30. p-n junction in temperature 
field; additional electric current is found to appear in block- 
ing direction; expected asymmetry in heat transport due to 
electron and hole conduction is barely observable because 
of high lattice heat conductivity. 


Emission électronique de jonctions P-N, R.GOFFAUX. J 
de Physique et le Radium v 21 n 2 Feb 1960 p 94-6. Electron 
emission from p-n junctions; experimental relation between 
yeverse current and electron emission current from p-n junc- 
tions has been satisfactorily interpreted on basis of electron 
temperature; good agreement exists between theoretical and 
experimental values of activation energy of donor centers 
and traps; hot electron emission could be useful mode of 
electron emission. 


Emkost p-n-perekhodov pri nizkikh temperaturakh, B.M. 
VUL, E.L.ZAVARITSKAYA. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 38 n 1 Jan 1960 p 10-17. Capacitance 
of p-n-junctions at low temperatures; it is shown that 
observed dependence of capacitance and other dielectric prop- 
erties of rectifier upon temperature can be derived using 
simple equivalent circuit; some conclusions are drawn from 
capacitance vs voltage measurements about inversion layers 
of carriers in space charge region of p-n-junctions. 


Metal Precipitates in Silicon p-n Junctions, A.GOETZ- 
BERGER, W.SHOCKLEY. J. Applied Physics v 31 n 10 Oct 
1960 p 1821-4. Metal precipitates in junctions were found to 
cause excess reverse current below avalanche breakdown, which 
is conjectured to be due to Zener tunneling at localized high- 
field points; they can be removed or prevented by “gettering 
from surface layers; Ni and Zn have limited gettering effect; 
glassy layers, especially those of boron and phosphorus, have 
greatest gettering effect. 


p-in Junction in Anodic Oxide Film_ of Tantalum, Y. 
SASAKI. Physics & Chem of Solids v 13 n 3-4 June 1960 
p 177-86. Photo-effects and variation of capacity with applied 
bias potential were studied for relatively thin anodic oxide 
films; it is concluded that p-i-n junction is formed in oxide 
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film; construction of junction is discussed; coincidence be- 
tween theory of p-i-n junction and experimental results is 
quite good. 35 refs. 


Lead Compounds. See Semiconductors—Intermetallic Com- 

pounds; Semiconductors—Photoelectric. 

Liquid. See also Semiconductors—Antimony Sulphide. 
Elektrokineticheskie effekty v zhidkikh poluprovodnikakh, 


V.B.FIKS, G.E.PIKUS. Fizika Tverdogo Tela v 2 n 1 Jan 
1960 p 65-6; see also English translation in Soviet Physics, 
Solid State v 2 n 1 July 1960 p 58-9. Electrokinetic effects 
in liquid semiconductors; when current is conducted through 
capillary filled with liquid semiconductor, external electric 
field will cause motion of liquid, i.e., create transfer flow 
or electroosmotic pressure, balancing this current; flow of 
liquid in cylinder will cause motion of charges, i.e., appearance 
of current transfer or electromotive force, balancing current. 


Magnesium Compounds. See Semiconductors—Intermetallic Com- 
pounds. 


Manganese Dioxide. Comportement semi-conducteur de bioxydes 
de manganese additionnes d’ions etrangers en fonction de la 
frequence utilisee, J.P.;CHEVILLOT, J.BRENET. Acad des 
Sciences—Comptes Rendus v 249 n 19 Nov 9 1959 p 1869-71. 
Behavior of manganese dioxide as semiconductor with foreign 
ions added as function of frequency; importance of foreign 
substances introduced in MnOz in varying proportions; addi- 
tion of Li+ is studied. 


Divers aspects de la semi-conductibilité des bioxydes de 
manganése, J.P.CHEVILLOT, J.BRENET. Schweizer Archiv v 
26 n 1 Jan 1960 p 10-12. Various aspects of semiconductor 
characteristics of manganese dioxides; resistivity and activa- 
tion energy of B-Mn2O and y-MnOoe; effects of introduction 
of Lit, Fe*+, Th*+, and Al®+ into B-MnezO lattice on allotropy 
of oxide and semiconductor properties. (In French). 


Manufacture. See also Air Conditioning—Industrial Plants. 


Application des procédés de photogravure au dépot de 
contacts métalliques sur les semi-conducteurs, P.MICHELET, 
J.VAREINE. Onde Electrique v 39 n 392 Nov 1959 p 858-62. 
Application of photoengraving to deposition of metal contacts 
on semiconductors; use of Kodak Resifax photo-sensitive 
synthetic resin by Kodak-Pathé for preparation of tools and 
for processing of semiconductor surfaces themselves; example 
of application of photoengraving to remove oxide layer on 
silicon for use in HF transistors. 


Production of Islands and Dice in Semi-conductor Slices 
with Ultrasonic Drill, R.D.KNIGHT. J Sci Instruments v 37 
n 8 Aug 1960 p 263-5. Techniques and tools including fric- 
tionless gage, to indicate depth and rate of cutting for 
production of islands of less than 0.002 in. in diam; method 
of bulk dicing and bulk islanding by use of laminated tools; 
each tool has protruding “‘pilot-blade’”’ to locate work so that 
dicing can be correctly related to islanding and/or to any 
strip plating, markings, etc, put on slice in earlier operations. 

Raspredelenie kontsentratsii v slitke pri zonnom vyravniva- 
nii, V.N.ROMANENKO. Fizika Tverdogo Tela v 1 n 11 Nov 
1959 p 1679-89; see also English translation in Soviet Physics, 
Solid State v 1 n 11 May 1960 p 1535-43. Concentration distri- 
bution in billet during zone equalization; study of impurity 
concentration distribution in semiconductor specimen after 
successive travel of liquid zone along solid billet in two 
opposite directions; cases of uniform initial distribution of 
impurity, and introduction of impurity in initial region of 
specimen. 

Measurement. See also Electric Measurements; Semiconductors 
—Indium Antimonide. 


Apparatus for Investigating Transition Process at Surface 
of Semiconductor, O.V.SOROKIN. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 247-55. Apparatus permits con- 
tinuous recording of both rapid and slow changes in rate of 
surface recombination and surface conductivity; method of 
investigating rate of surface recombination is based on effect 
of change in concentration of carrier in semiconductor under 
influence of external magnetic field. 18 refs. 


Calculation of Concentration Profiles and Surface Concen- 
tration from Sheet-Conductance Measurements of Diffused 
Layers, M.F.LAMORTE. Solid-State Electronics v 1 n 8 
July 1960 p 164-71. Method for obtaining sheet-conductance 
profiles of diffused skin of semiconductor materials by means 
of ohmic contacts to skin, as alternative to fouv-probe method; 
equations for three concentration distributions from which 
surface concentration may be calculated. 


Concerning Methods of Measuring Nernst Effect, IV. 
MOCHAN, T.V.SMIRNOVA. Soviet Physics, Solid State v 1 
n 7 Jan 1960 p 1016-18. English translation of article indexed 
in Engineering Index 1959 p 1285 from Fizika Tverdogo Tela 
July 1959. 

Dark-Spot Method for Measuring Diffusion Constant and 
Length of Excess Charge Carriers in Semiconductors, A.C. 
SIM. Instn Elec Engrs—Proc v 106 Pt B Supp n 15 May 1959 
p 311-28. Apparatus conventionally used for measuring 
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diffusion length, is applied to measurement of diffusion co- 
efficient by using repeated impulses of light; mathematical 
theory, which takes into account surface recombination, pene- 
tration of photons, boundary and shadow effects, and gives 
method of measuring rate of change of diffusion length across 
sample surface. 30 refs. Paper 2997E. 


Dependence of Semiconductor Parameters on Impurity Con- 
centration, M.Sh.GITERMAN, N.P.KONTOROVICH.. Physics 
of Metals & Metallography v 7 n 5 1959 p 37-40. English 
translation of article indexed in Engineering Index 1959 p 
1244 from Fizika Metallov i Metallovedenie May 1959. 


Further Consideration of Bulk Lifetime Measurement with 
Microwave Electrodeless Technique, H.JACOBS, A.P.RAMSA, 
F.A.BRAND. IRE—Proc vy 48 n 2 Feb 1960 p 229-33. Lifetime 
of excess carriers in semiconductors can be measured by 
method that uses steady source of light to generate excess 
holes and electrons; by locating sample of material in wave- 
guide and measuring changes in microwave absorption as dis- 
tance between sample and light source is varied, bulk lifetime 
can be determined. 


Hall Field Relaxation in Semiconductors at High Frequency, 
K.S.CHAMPLIN. J Applied Physics v 31 n 10 Oct 1960 p 
1770-1. Using simple extension of standard magneto-ionic 
theory, frequency dependence of complex Hall field is caleu- 
lated for samples with rectangular, cylindrical, and spherical 
geometry; result has application to ‘‘open-cireuit” Hall effect 
measurements on semiconductors at microwave frequencies. 


Izmerenie koeffitsienta in “‘ektsii pri pomoshchi perekhodnogo 
protsessa v_ elektronno-dyrochnom perekhode, O.F.GORYU- 
NOVA, M.I.IGLITSYN. Radiotekhnika i Elektronika v 4 n 11 
Nov 1959 p 1861-8. Measurement of injection coefficient, mak- 
ing use of transient in p-n junction; method is suitable for 
measurements with accuracy of 4% on separate electron-hole 
junctions, as well as on manufactured semiconductor devices. 


Measurement of Amplitude of Low-Repetition Frequency 
Pulses, V.M.LYUBIN, V.L.MAKEDONSKII. Instruments & 
Experimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 4 July-Aug 1959 p 645-7. Circuit 
permits use of pointer-indicating meter for measuring am- 
plitude of single and LF periodic pulses; circuit is intended 
for investigations of secondary emission, photoconductivity 
and other electrical properties of dielectrics and semiconduc- 
tors with high specific resistance. 


Measurement of Decay Times of Excess Carriers in Semi- 
conductors, Excited by X-ray Pulses, J.A.W.van der DOES de 
BYE. Philips Research Reports v 15 n 3 June 1960 p 275-89. 
X-rays in short pulses of 0.1-0.3 wusee; reasonable excitation 
requires peak currents of several tens of amperes through 
X-ray tube; two pulse generators deliver short, high-tension 
pulses of 80 kv and of 150 kv; voltages imply two different 
effective linear X-ray attenuation coefficients, which for Ge 
affords possibility of exciting bulk without disturbance by 
surface recombination. 

Measurement of Semiconductor Properties Through Micro- 
wave Absorption, R.D.LLARRABEE. RCA Rev v 21 n 1 Mar 
1960 p 124-9. Microwave absorption technique is described 
which measures changes in conductivity of semiconductor wafer 
in manner that requires no physical contact with sample; 
technique is particularly useful in applications such as 
minority-carrier lifetime measurements in comparatively high- 
resistivity materials such as germanium and silicon. 


Measurement of Sheet Resistivity of Square Wafer with 
Square Four-Point Probe, F.KEYWELL, G.DOROSHESKI. 
Rev Sci Instruments v 81 n 8 Aug 1960 p 833-7. Method is 
based on passing current between two probes being propor- 
tional to current and sheet resistivity of sample; sheet 
resistivity is then proportional to potential difference current, 
proportionality or correction factor being dependent on 
geometry of sample and probe. 


Messung des spezifischen Widerstandes von Halbleiterkris- 
tallen mit Hochfrequenz, W.KELLER. Zeit fuer Angewandte 
Physik v 11 n 9 Sept 1959 p 346-50. Measurement of specific 
resistance of semiconductor erystals with high frequencies ; 
contactless a-c method, developed for Si crystals, but also 
applicable to other semiconductors, makes use of capacitative 
connection of crystal which can be wrapped in protective 
foil to avoid surface contamination. 


Note on Use of Filters in Photo-Conductive Decay Measure- 
ments, A.C.SIM. Instn Elec Engrs—Proc v 106 Pt B Supp n 
15 May 1959 p 308-10. Theoretical analysis of effects of vary- 
ing depth of absorption of photons in photo-conductive decay 
experiments for measurement of excess carrier lifetime and 
of surface recombination velocity. Paper 28855B, 


Novyi prodol’nyi magnitokontsentratsionnyi effekt i ego 
ispol’zovanie dlya opredeleniya sootnosheniya mezhdu kontsen- 
tratsiyami tyazhelykh i legkikh dyrok, S.M.RYVKIN, Yu.L. 
IVANOV, A.A.GRINBERG. S.P.NOVIKOV, N.D.POTE- 
KHINA. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 1872-5; 
see also English translation in Soviet Physics, Solid State 
vy 1n 9 Mar 1960 p 1258-61. New longitudinal magnetostric- 
tion effect and its utilization for determination of correlation 
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between heavy and light holes; study of distribution of 
minority carrier concentrations in magnetic field; method for 
determination of longitudinal magnetostriction in longitudinal 
field; example of n-germanium. 


Phase Method of Measuring Lifetime and Surface Recom- 
bination Velocity of Nonequilibrium Charge Carriers in Semi- 
conductors, B.D.KOPYLOVSKII. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 256-60. Method is based on 
measurement of phase angle between photoconductivity po- 
tential and excited modulated light; knowing system response 
for unit excitation, it is possible to determine characteristic 
settling time of system, or set of characteristic times, if 
attenuation is not exponential. 


Piezoresistivity in Oxide Semiconductor Rutile (TiOz), L.E. 
HOLLANDER, Jr., T.J.DIESEL, G.L.VICK. Phys Rev v 117 
n 6 Mar 15 1960 p 1469-72. Experimental study of piezoresis- 
tive effect in single-crystal rutile; room-temperature coeffi- 
cients for material ranging from 1000 to 0.1 ohm-cm and 
also some measurements at 77 and 380 K coefficients are in 
order of 10-" sq em/dyne. 


Primenenie magnitokontsentratsionnogo effekta dlya issledo- 
vaniya poverkhnosti poluprovodnikov, V.P.ZHUZE, G.E. 
PIKUS, O.V.SOROKIN. Fizika Tverdogo Tela v 1 n 9 Sept 
1959 p 1420-30; see also English translation in Soviet Physics, 
Solid State v 1 n 9 Mar 1960 p 1302-10. Application of mag- 
netostriction effect to investigation of semiconductor surface ; 
data on location and density of fast surface conditions of n- 
and p-germanium, obtained by method, are shown to be in 
accordance with results of other measurements. 


Ultra-Short Lifetime Apparatus, C.G.PEATTIE, W.J.ODOM, 
E.D.JACKSON. Instn Elec Engrs—Proc v 106 Pt B Supp n 
15 May 1959 p 303-7. Apparatus for measuring lifetimes of 
photoinjected excess carriers and surface-recombination veloc- 
ities in semiconductors by decay of photoconductivity ; appara- 
tus was used to measure time-constants from 32 usec to 6.6 
musee; curves of photoconductive rise and decay are shown 
for indium-antimonide detector cells, multiplier phototube, 
and high-resistivity silicon. Paper 3015E. 


Noise. See Radio Cireuits—Noise; Semiconductors—Cadmium 


Sulphide; Semiconductors—Germanium. 


Optical Properties. See also Luminescence and Luminescent 


Materials; Semiconductors—Indium Antimonide; Semiconduc- 
tors—Zine Sulphide. 


Dispersiya sveta v germanii, M.I.KORNFEL’D. Fizika Tver- 
dogo Tela v 2 n 1 Jan 1960 p 48-9; see also English translation 
in Soviet Physics, Solid State v 2 n 1 July 1960 p 42-3. 
Dispersion of light in germanium; results of investigation of 
light dispersion in shorter wave region from 1.5 to 2.2u, 
over temperature range from 80 to 460 K. 


Infrared Absorption in n-Type Aluminum Antimonide, W.J. 
TURNER, W.E.REESE. Phys Rev v 117 n 4 Feb 15 1960 
p 1008-4, Caleulation of optical absorption constants of Te 
and Se doped n-type AlSb in spectral region 0.7—88 u at 
300 and 78 K; two suggested energy band structures for AJSb. 


Infra-red Absorption of Hot Semiconducting Diamonds, C.D. 
CLARK, P.KEMMEY, E.W.J.MITCHELL, B.W.HENVIS. 
Philosophical Mag v 5 n 50 Feb 1960 p 127-39. Absorption meas- 
urements of p-type semiconducting diamonds in range 450 to 
600 K and from 6 to 454; absorption increases with increasing 
wavelength and temperature; spectrum shape is accounted 
for through use of single band free carrier theory of B. 
DONOVAN and N.H.MARCH. 


Le silicium dans les optiques infrarouge, R.ARIES, E. 
LABIN. Onde Electrique v 39 n 392 Nov 1959 p 854-7. Silicon 
in infrared optics; optical properties of silicon in infrared 
region; it is shown that silicon is excellent material for 


infrared technology, if sufficient care is taken in its prepara- 
tion. 


Nekotorye opticheskie svoistva tverdykh rastvorov arsenose- 
lenidov i arsenotelluritov indiya, D.N.NASLEDOV, M.P. 
PRONINA, S.I.LRADAUTSAN. Fizika Tverdogo Tela v 2 n 1 
Jan 1960 p 50-1; see also English translation in Soviet 
Physics, Solid State v 2 n 1 July 1960 p 44-5. Optical prop- 
erties of solid solutions of arsenoselenides and arsenotellurides 
of indium; absorption curves for InAs, In2Ses, 4InAs.In2Ses, 
2InAs.3In2Ses, InAs.InzTes; and InAs.3In2Tes; possibility of 
obtaining materials with intermediate forbidden-zone width 


values lying between Delta E values of starting binary com- 
ponents of system. 


Optical Effects in Semiconductors, T.S.SHILLIDAY. Battelle 
Tech Rev v 8 n 9 Sept 1959 p 7-13. Fundamental, impurity, 
free carrier, and lattice absorption processes discussed; em- 
phasis on infrared region of electromagnetic spectrum; chart 
lists position in spectrum, of photosensitivity threshold of 
25 important semiconductor materials; applications of semi- 
conductors as radiation detection devices. 


Structure in Energy Distribution of Photoelect 
KaSB and CssSb, E.A.TAFT, H.R.PHILIPP. Pie Rey. + te 
n 6 Sept 15 1959 p 1583-6. Comparison of spectral dependence 
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of optical absorption with photoelectron energy distributions 
at about 90 and 300 K; deduction of lower limits for electron 
affinity of crystals: 0.6 ev for KsSb, and 0.4 ev for CssSb. 


Studies of Semiconducting Properties of Compound CsAu 
W.E.SPICER, A.H.SOMMER, J.G.WHITR. Phys! Rev v 115 
n i July 1 1959 p 57-62. Detailed study of light absorption 
and photoemission of CsAu; threshold for direct optical 
excitation across gap between 2.6 and 3.3 ev; exciton peaks at 
about 2.6, 3.0 and 3.3 ev; resistivity in range 4.2 and 410 K 
is about 0.01 ohm-cm; compound has CsCl structure and 
lattice constant of 4.263 plus or minus 0.001 A. 


Theory of Optical Properties of Electron Semiconductors in 
Infrared Region of Spectrum, V.I.CHEREPANOV. Soviet 
Physics, Solid State v 1 n 7 Jan 1960 p 947-55. English 
translation of article indexed in Engineering Index 1959 p 1235 
from Fizika Tverdogo Tela July 1959. 


Visible and Ultraviolet Absorption Properties of Uranium 
Dioxide Films, R.J.ACKERMANN, R.J.THORN, G.H.WIN- 
SLOW. Optical Soc America—J v 49 n 11 Nov 1959 p 1107-12. 
Optical absorption measurements of UO2 films 132 to 280 
mu thick in wavelength range 210 to 800 mu; data showing 
effects of excess oxygen on optical constants; maximum ex- 
tinction coefficient was 0.3702 plus or minus 0.0010 at 360 mu; 
maximum refractive index was 2.58 plus or minus 0.22 at 
450 mu. 

See also Photoelectric 
Semiconductors—Indium Antimonide; 
metallic Compounds; 
conductors—Selenium. 


Bulk Photoeffects in Inhomogeneous Semiconductors, C.D. 
COX. Can J Physies v 38 n 10 Oct 1960 p 1328-42. Photo- 
electromotive force is observed when semiconductor is illumi- 
nated in region of bulk inhomogeneity; expression for bulk 
photo-emf is derived which is valid for all levels of illumina- 
tion in region of arbitrary impurity density gradient; theoreti- 
cal relation between bulk photo-emf and photoconductive 
resistance decrease is examined; measurements made on in- 
homogeneous germanium filaments show close agreement with 
predicted behavior. 


Effect of Surface Recombination on Photoconductivity of 
Semiconductors, L.G.BIR. Soviet Physies, Solid State v 1 
n 1 Jan 1959 p 62-9. English translation of article indexed 
in Engineering Index 1959 p 1240 from Fizika Tverdogo Tela 
an 1959. 


Effetto fotomagnetoelettrico e fotoconduttivita nei semi- 
conduttori, V-ANDRESCIANI. Alta Frequenza v 29 n 2 Apr 
1960 p 154-205. Photomagnetoelectric effect and photoconduc- 
tivity in semiconductors; in developing differential equation 
defining phenomenon, influence of magnetic field as well as 
bulk generation depending on spectrum of source of light, 
have been taken into account; corresponding integral has 
been simplified to obtain formulas defining photomagneto- 
electric signal and, subordinately, photoconductivity for most 
interesting practical cases. 29 refs. (English abstract). 


Herstellung und Higenschaften von PbTe-Photowiderstaenden 
mit kontrollierter stoechiometrischer Zusammensetzung, 
GUERS. Zeit fuer Physik v 158 n 5 1960 p 533-52. Production 
and properties of PbTe semiconductor photoresistors with 
controlled stoichiometric composition; technique for making 
resistors is described; measurements are made to clarify 
their properties and behavior. 


Dependence of Electrical Conductivity of Selenium 
on Pressure (for Pressures up to 30,000 atm), P.T.KOZYREV. 
Soviet Physics, Solid State v 1 n 1 Jan 1959 p 94-101. English 
translation of article indexed in Engineering Index 1959 p 
1230 from Fizika Tverdogo Tela Jan 1959. 

Dielektrische Eigenschaften von Halbleitern, H.RABEN- 
HORST, J.RAAB. Annalen der Physik v 4 n 6-8 1959 p 
352-9. Dielectric properties of semiconductors; temperature 
dependence of properties of polycrystalline selenium and single 
erystals of germanium and silicon, measured at 100,400 kes; 
determination of maxima of loss angle for selenium and sili- 
econ, which are shown to be caused by surface contacts. 


Electrical Properties of Polycrystalline Selenium With 
Halogen Impurities (Brz, Ch, Iz) D.S.GEIKHMAN, V.N. 
ROMANKEVICH, V.G.SIDYAKIN. Soviet Physics, Solid State 
vy ln 2 Feb 1959 p 196-202. English translation of article 
indexed in Engineering Index 1959 p 1230 from Fizika 
Tverdogo Tela Feb 1959. 

Elektricheskie svoistva selena s primes’yu zolota, V.G. 
SIDYAKIN. Fizika Tverdogo Tela v 1 n 8 Aug 1959 p 
1172-5; see also English translation in Soviet Physics, Solid 
State v 1 n 8 Aug 1959 p 1073-5. Electric properties of selen- 
ium with gold impurities; attempt to explain conductivity 
mechanism of Se by means of laminated structure of hexagonal 
Se; results of experiments concerning electrical properties of 
Se doped with various amounts of Au ranging from 0.001 
to 0.6%. 

Vliyanie primesi T] i TIC] na provodimost i fotoprovodimost 
selena, I1.P.SHAPIRO. Fizika Tverdogo Tela v 1 n 12 Dec 1959 
p 1782-5; see also English translation in Soviet Physics, 


Cells; Photoelectricity ; 
Semiconductors—Inter- 
Semiconductors—Measurement; Semi- 
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Solid State v 1 n 12 June 1960 p 1631-4. Influence of Tl and 
TIC] impurities on conductivity and photoconductivity of 
selenium; how values of conductivity and photoconductivity 
of selenium vary according to concentration of thallium in 
selenium. 


Silicon. See also Semiconductor Devices; Semiconductors— 
Intermetallic Compounds; Semiconductors—Irradiation ; Semi- 
conductors—Junctions ; Semiconductors—Optical Properties. 


Adsorption of Oxygen on Clean Silicon Surfaces, M. 
GREEN, K.H.MAXWELL. Physics & Chem of Solids v 13 
n 1-2 May 1960 p 145-50. Data are presented on total take-up 
and kinetics of slow adsorption of oxygen on powdered silicon 
samples over pressure range of 30-200 He of oxygen at room 
temperature; final coverage is 1.5 oxygen atoms per surface 
silicon atom; unique configuration is presented which gives 
inherent termination at coverage of 1.5. 


Cleaning of Silicon Surfaces by Heating in High Vacuum, 
F.G.ALLEN, J.EISINGER, H.D.HAGSTRUM, J.T.LAW. J 
Applied Physics v 30 n 10 Oct 1959 p 1563-71. Experiments to 
show that atomically clean surface can be produced on silicon 
single crystals by heating to 1550 K or above for several 
minutes in high vacuum; nature of silicon surface before 
cleaning, properties of clean surface, and its behavior upon 
contamination with gases and during subsequent recleaning ; 
surfaces were found to form permanent p-type layer, several 
microns deep, as result of vacuum heating. 20 refs. 


Diffusion and Oxide Masking in Silicon by Box Method, 
L.A.D’ASARO. Solid-State Electronics v 1 n 1 Mar 1960 
p 3-12. Use of impurity oxide dissolved in SiOz as source of 
diffusant within loosely closed box; surface concentration of 
impurity in silicon can be varied over several orders of 
magnitude by variation of source composition ; masking action 
of layer is particularly effective if impurity oxide concentra- 
tion in source is below value which produces liquid; experi- 
mental results for diffusion of boron and phosphorus. 


Diffusion of Aluminium to Surface and to Dislocations in 
Silicon, R.LBULLOUGH, R.C._NEWMAN, J.WAKEFIELD. Instn 
Elec Engrs—Proe v 106 Pt B Supp n 15 May 1959 p 277-81. 
Quantitative study of formation of p-n junctions produced 
by preferential diffusion of aluminum relative to phosphorus 
in silicon; concentration distributions for flow of aluminum to 
external surface, and to growing cylindrical precipitates, 
which form at dislocations, are calculated and compared with 
experiment. Paper 2873E. 


Diffusion of Boron into Silicon, A.D.KURTZ, R.YEE. J 
Applied Physics v 31 n 2 Feb 1960 p 303-5. Diffusion of 
boron into silicon has been investigated over temperature 
range of 1050 to 1350 C using open-tube vapor-solid dif- 
fusion technique at atmospheric pressure; diffusion constant 
was determined by p-n junction method of measuring diffused 
layer; diffusivities and activation energy lower than previously 
reported are attributed to variation of diffusivity with sur- 
face concentration. 

Effect of Oxide Layers on Diffusion of Phosphorus into 
Silicon, R.B.ALLEN, H.BERNSTEIN, A.D.KURTZ. J Applied 
Physics v 31 n 2 Feb 1960 p 334-7. Study of diffusion from 
vapor phase into single crystal silicon; experimental data 
are analyzed in terms of two-layer diffusion model; diffusion 
constant for phosphorus in oxide is determined. 


Electron Capture by Lattice Vacancy in Si, A.MORITA. 
Phys Rev v 117 n 1 Jan 1 1960 p 84-9. Caleulation of electron 
capture cross section of deep trap due to lattice vacancy in 
silicon, accounting for distortion of lattice vibrations produced 
by this vacancy; tentative model proposed for recombination 
mechanism in bombarded n-type silicon and germanium. 

Electron Emission from Silicon p-n Junctions, BSSENITZKY. 
Phys Rev v 116 n 4 Nov 15 1959 p 874-9. Experimental study 
of electron emission from uncoated, reverse biased, silicon 
p-n junctions; emission current was 10-48% amp for l-cm 
diam junction with reverse bias of 0.1 amp; interpretation 
of emission mechanism. 


Epitaxial Growth of Silicon, E.S.WAJDA, B.W.KIPPEN- 
HAN, W.H.WHITE. IBM J Research & Development v 4 n 
3 July 1960 p 288-96. Communication to editor describes 
experimental study of epitaxial growth of silicon layers on 
silicon substrate from iodide vapor phase involving chemical 
disproportionation; thickness and structure of deposit de- 
pends on duration of crystallization process, temperature, con- 
centration of silicon vapors and content of system impurities. 


Etude des conditions superficielles au cours d’une diffusion 
d’impureté dans les silicium, G.FEUILLADE. Acad des Sciences 
—Comptes Rendus v 248 n 22 June 1 1959 p 3136-8. Study 
of surface conditions during impurity diffusion in_ silicon; 
definition and control of physical variables; study of boundary 
conditions; relation between boundary conditions and thermo- 
dynamic variables; mechanism of surface reactions between 
silicon and impurities. 

Fremstilling av superrent silisium, J.BARSTAD, O.HOL- 
WECH. Tidskrift for Kjemi Bergvesen og Metallurgi v 20 n 1 
Jan 30 1960 p 17-21. Survey of general principles in produc- 
tion of transistor grade silicon; various techniques used in 
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SEMICONDUCTORS—Silicon—Continued 
growing single crystals described; from viewpoint of using 
floating zone technique as last refinement step, various chemi- 
cal refinement methods are discussed. 


Galvanomagnetic Effects in n-Type Silicon, W.E.KRAG. 
Phys Rev v 118 n 2 Apr 15 1960 p 435-50. Experimental and 
theoretical studies of galvanomagnetie effects in Si between 
77 and 300 K; measurements of field dependence of Hall 
coefficient and magnetoresistance for several orientations and 
of angular dependence of magnetoresistance and planar Hall 
effects; calculations of galvanomagnetic coefficients for various 
seattering conditions. 

Gas-Phase Doping of Silicon, J.GOORISSEN, A.M.J.G.VAN 
RUN. Instn Elec Engrs—Proec v 106 Pt B Supp n 17 May 
1959 p 858-60. Preparation of single crystals of silicon doped 
with phosphorus and with constant resistivity; constant flux 
of phosphorus atoms from gas phase, via liquid into solid, 
is created by decomposing phosphine in vicinity of floating 
liquid zone; results obtained with phosphine. Paper 3022E. 


Hall Effect and Impurity Levels in Phosphorus-Doped Sili- 
con, D.LONG, J.MYERS. Phys Rev v 115 n 5 Sept 1 1959 
p 1119-21. Experimental study of energy level structure of 
phosphorus donor impurity in silicon; test of Kohn-Luttinger 
theoretical model; data agree with theory for “Is” splitting 
energies between 0.009 and 0.012 ev. 


High-Field Effect in Boron-Doped Silicon, R.D.LARRABEE. 
Phys Rev v 116 n 2 Oct 15 1959 p 300-1. Simple experiments 
which indicate that at liquid nitrogen temperature and high 
applied electric fields, several mechanisms seem to increase 
number of majority carriers in boron-doped silicon; linear 
current-voltage characteristic found up to fields of 10 v/em. 


Impurity Effects upon Mobility in Silicon, R.A.LOGAN, 
A.J.PETERS. J Applied Physics v 31 n 1 Jan 1960 p 122-4. 
Electrical properties of silicon examined using Hall effect 
techniques; scattering mechanisms observed in presence of 
reduced contribution from impurities; carrier mobility has 
T—-5 dependence on temperature in n-type silicon and T-* 
dependence in p-type silicon; in less pure samples, scattering 
is by ionized impurities and magnitude of mobility reduction 
agrees well with theory of Herring and Brooks. 

Impurity Introduction During Epitaxial Growth of Silicon, 
R.GLANG, B.W.KIPPENHAN. IBM J Research & Development 
v 4n 8 July 1960 p 299-301. Silicon iodide disproportionation 
process for growing epitaxial layers of silicon is shown capable 
of transporting and codepositing desired impurities; certain 
Group III and V elements such as B, P, As and Sb are 
controlled into silicon layers during growth. 


TIonisation par choe des impuretés dans le silicium A basse 
température, J.C.SOHM. Acad des Sciences—Comptes Rendus 
v 249 n 25 Dee 21 1959 p 2787-9. Shock ionization of impurities 
in silicon at low temperature; phenomenon of shock ionization 
in samples of n and p type silicon is observed and studied in 
temperature range of 14-20 K. 


Ionized-Impurity Scattering Mobility of Electrons in Sili- 
con, D.LONG, J.MYERS. Phys Rev v 115 n 5 Sept 1 1959 
p 1107-18, Experimental data for temperature dependence of 
electron mobility in n-type silicon specimens of varying 
impurity content and compensation from 30 to 100 K; dis- 
cussion of limitations of Brooks-Herring formula for mobility. 


Lifetime Preservation in Diffused Silicon, M.WALDNER, 
L.SIVO. Electrochem Soc—J v 107 n 4 Apr 1960 p 298-301. 
Results indicate relatively high lifetime may be maintained 
in silicon that has been diffused with boron, even with fairly 
rapid cooling; diffusion process, using BCls gas, plays signifi- 
cant role in preservation; chlorine gas or PCls as well as 
BCls also give effect of lifetime preservation. 


Low-Temperature Hall Coefficient and Conductivity in 
Heavily Doped Silicon, G.ASSWARTZ. Physics & Chem of 
Solids v 12 n 3/4 Feb 1960 p 245-59. Hall coefficient measure- 
ments of 15 samples were made in temperature region 15- 
300 K, and conductivity measurements taken in region 3-30 
K; general behavior is similar to that in germanium and other 
semiconductors exhibiting impurity conduction; two types 
of impurity conduction observed; possible model for impurity 
conduction discussed. 20 refs. 


Low-Temperature Impurity Conduction in n-Type Silicon, 
K.R.ATKINS, R.DONOVAN, R.H.WALMSLEY. Phys Rev v 
118 n 2 Apr 15 1960 p 411-14. Measurement of Hall coefficients 
and electric resistivities of silicon down to liquid helium 
temperatures; material had about 1017 phosphorus impurities 
per cm* and 10'© boron impurities per em?; data is extremely 
sensitive to density of minority impurities; comparison with 
theories of Conwell, Mott and Price. 


Messung der Traegerlebensdauer in Siliziumeinkristallen mit 
Hochfrequenz, W.KELLER. Zeit fuer Angewandte Physik v 
11 n 9 Sept 1959 p 851-2. Measurements of carrier life in 
single crystals of silicon, with high frequencies; modification 
of light-pulse photoconductor decay method, in which insu- 
lated pick-up contacts and HF supply is used instead of d-c 
bias; method is reliable for resistivity measurement of Si 
between 150 and 3000 ohm/cm, eliminating contact potential 
and injection effects, 
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Method for Preparation of Semiconductor Grade Silicon, 
R.C.ELLIS, Jr. Semiconductor Products v 3 n 8 Aug 1960 
p 36-8. In method described silicon tetraiodide is prepared and 
purified, and subsequently decomposed at about 1800 C on 
submerged graphite heater; silicon floats away from reaction 
zone and byproduct iodide is recycled to preparation step. 

Microplasma Fluctuations in Silicon, K.S.CHAMPLIN. J 
Applied Physics v 30 n 7 July 1959 p 1039-50. It is shown that 
two terminal electrical properties of random bistable micro- 
plasma can be quantitatively described with following three 
fundamental parameters: probability rate for transitions from 
nonconducting state to conducting state, corresponding proba- 
bility for opposite transition, and pulse current; results do 
not fully agree with those predicted by Rose’s model of micro- 
plasma. 

O vozmozhnosti sozdaniya omicheskogo kontakta na kremnii 
metodom vtiraniya metalla pri sukhom trenii s poluprovodni- 
kom, I.D.KIRVALIDZE, V.F.ZHUKOV. Fizika Tverdogo Tela 
vy 1n 10 Oct 1959 p 1583-6; see also English translation in 
Soviet Physics, Solid State v 1 n 10 Apr 1960 p 1446-9. Possi- 
bility of creating ohmic contact with silicon by rubbing metal 
onto semiconductor, using dry friction; method of producing 
ohmie recombination contacts with both n- and p-type, with- 
out necessity of treating silicon with abrasive materials. 


Ob”emnaya rekombinatsiya v kremnii p-tipa, podvergnutom 
termoobrakotke pri vysokikh temperaturakh, G.N.GALKIN. 
Fizika Tverdogo Tela v 2 n 1 Jan 1960 p 8-11; see also 
English translation in Soviet Physics, Solid State v 2 n 1 
July 1960 p 5-10. Volume recombination in p-type silicon 
subjected to heat-treatment at high temperatures (above 1200 
C); recombination level was found to lie in lower half of 
energy gap, 0.13 plus or minus 0.01 ev from valence band; 
temperature dependence of capture cross sections for electrons 
and holes; relevance of study to increased efficiency of solar 
batteries is indicated. 


Preparation of High Purity Single Crystal Silicon, J.L. 
PARMEE. Engineer v 209 n 5446 June 10 1960 p 979-82. Effect 
on erystal conductivity of impurity atoms, and relationship 
between electrical conductivity and concentration of impuri- 
ties ; it is suggested that crystal pulling from melt in crucible 
of pure transparent fused quartz imposes limit on crystal 
purity by small traces of undesirable impurities in even purest 
fused quartz, and that zone melting by means of HF field may 
be used to overcome contamination; preparation of semi- 
conductor crystals is described. 


Production and Evaluation of Semiconductor-Grade Silicon, 
V.MAGEE. Instn Elec Engrs—Proec v 106 Pt B Supp n 17 
May 1959 p 879-82. Main principles and problems encountered 
by device manufacturer; general types of reaction illustrated 
by their application in research on production of silicon in 
bars %-in. diam, and 2 ft long; chemical route involved is 
reduction of silicon tetrachloride with hydrogen. Paper 3091K. 


Reactions of Group III Acceptors With Oxygen in Silicon 
Crystals, C.S.FULLER, F.H.DOLEIDEN. K.WOLFSTIRN. 
Physics & Chem of Solids v 13 n 3-4 June 1960 p 187-203. 
Results of conductivity and Hall measurements on acceptor- 
doped silicon crystals homogeneously reacted with oxygen; 
results show that variety of structures form when these crys- 
tals are heated; possible structures of products formed and 
possible mechanisms of reactions are considered. 21 refs. 


Recombination of Excess Carriers at Silicon-Electrolyte 
Interface, H.U.LHARTEN. Instn Elec Engrs—Proe vy 106 Pt B 
Supp n 17 May 1959 p 906-7. Dependence of recombination 
of excess carriers at surface of semiconductor, in bellshaped 
manner, is shown to hold in ease of silicon also, if surface is 
in contact with electrolyte; study of recombination velocity by 
observing photo-voltaic effect of p-n junction alloyed to one 
surface of thin silicon disk which is illuminated with non- 
penetrating light on other side. Paper 2877E. 


Stability of Thermally Oxidized Silicon Junctions in Wet 
Atmospheres, M.M.ATALLA, A.R.BRAY, R.LINDNER. Instn 
Elec Engrs—Proe vy 106 Pt B Supp n 17 May 1959 p 1130-7. 
Examination of drift in currents of reverse-biased oxidized- 
silicon p-n junctions as function of oxide thickness, applied 
voltage, and relative humidity of water-vapor atmosphere ; 
model, used to explain differences in behavior of oxidized and 
unoxidized junctions. Paper 3050K. 


Stabilization of Silicon Surfaces by Thermally Grown 
Oxides, M.M.ATALLA, E.TANNENBAUM, E.J.SCHEIBNER. 
Bell System Tech J v 88 n 3 May 1959 p 749-83. Study of 
stability. of Si surfaces when provided with chemically bound 
solid-solid interface; stable surfaces obtained with system 
Si-SiO2 when oxide is thermally grown; some aspects of 
thermal oxidation process and properties of oxide; electronic 
properties of resulting Si-SiO2 interface; application of proc- 
ess to devices, and resulting device characteristics. 45 refs. 


Sur la diffusion des elements des colonnes III et V dans 
le silicium, R.SAINTESPRIT. Solid-State Electronics Vv L n 
2 May 1960 p 128-30. Diffusion of several elements from 
Groups II and V in silicon at atmospheric pressure; detailed 
consideration of gallium, boron and phosphorus; quantitative 
results on masking by silicon dioxide layer, on impurity 
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evaporation temperature and nature of carrier gas; oxidation 
and reduction phenomena associated with gallium diffusion; 
affinity of boron for silicon oxide. 


Surface Recombination of Silicon, H.U.HARTEN, Philips 
Research Reports v 14 n 4 Aug 1959 p 346-60. Surface recom- 
bination velocity of electrons and holes in Si investigated by 
measuring photovoltaic effect of p-n-junction alloyed on thin 
Si wafer; after treating surface with aqueous solution of 
K2Cr207 recombination is lowered by ozone in ambient at- 
mosphere and raised by moisture; opposite behavior observed 
after etching with HF; results interpreted by assumption that 
surface recombination due to recombination centers is influ- 
enced by position of Fermi level at surface. 


Teplovoe rasshirenie kremniya pri nizkikh temperaturakh, 
S.I.NOVIKOVA, P.G.STRELKOV. Fizika Tverdogo Tela v 
1 n 12 Dec 1959 p 1841-3; see also English translation in 
Soviet Physics, Solid State v 1 n 12 June 1960 p 1687-9. 
Thermal expansion of silicon at low temperatures; behavior of 
two samples, consisting of single crystals of silicon 23.7x12.2x 
9.0, and 19.2x9.7x8.9 mm, pure enough to meet requirements 
Cre Te techniques, at temperature between 22 and 


Transient Charge-Carrier Diffusion in High-Purity Silicon, 
M.GREEN, I.N.GREENBERG. Solid-State Electronics v 1 n 1 
Mar 1960 p 85-92. Experimental and theoretical study of 
transient current resulting from diffusion of pulse of charge 
carriers photoinjected into high-resistivity silicon, i.e. ca. 
1900 ohm-cm p-type and 590 ohm-cm n-type material; charges 
diffuse to and are detected as photovoltaic current by metal- 
to-silicon contact which, in all cases, is found to be rectifying 
at room temperature. 


Vliyanie obrabotki poverkhnosti na spektral’noe raspredele- 
nie fotoprovodimisti p-kremniya, V.A.PETRUSEVICH. Fizika 
Tverdogo Tela v 1 n 11 Nov 1959 p 1695-6; see also English 
translation in Soviet Physics, Solid State v 1 n 11 May 1960 
p 1549-50. Effect of surface treatment on spectral photo- 
conductivity response of p-type silicon; spectral photoconduc- 
tivity response curves for p-type Si of KM-7 grade and 
750hm/cm resistivity, subjected to various surface treatments. 


Vliyanie zolota na elektricheskie svoistva kremniya, B.I. 
BOLTAKS, G.S.KULIKOV, R.Sh.MALKOVICH. Fizika Tver- 
dogo Tela v 2 n 2 Feb 1960 p 181-91; see also English trans- 
lation in Soviet Physics, Solid State v 2 n 2 Aug 1960 p 
167-75. Effect of gold on electric properties of silicon; physi- 
eal processes occurring on introduction of gold into silicon; 
effect of gold on electric properties of n- and p-type silicon 
samples possessing different resistivities. 


Zeeman Effect of Impurity Levels in Silicon, S.ZWERD- 
LING, K.J.BUTTON, B.LAX. Phys Rev v 118 n 4 May 15 
1960 p 975-86. Complete Zeeman spectrum for bismuth donor 
in silicon including all excited states up to fifth quantum 
level, and also for aluminum acceptor including all excited 
states previously observed at zero magnetic field. 


Tantalum. See Semiconductors—Junctions. 
Tellurium. See Semiconductors—Thermal Properties. 
Thermal Properties. See also Semiconductors—Germanium ; 


Semiconductors—Intermetallic Compounds. 


Termicheski stimulirovannaya provodimost v_ poluprovodni- 
kakh, I.I.BOIKO, E.T.RASHBA, A.P.TROFIMENKO. Fizika 
Tverdogo Tela v 2 n 1 Jan 1960 p 110-17; see also English 
translation in Soviet Physics, Solid State v 2 n 1 July 1960 
p 99-107. Thermally stimulated conductivity in semiconduc- 
tors; theory is constructed on basis of rather general model 
of semiconductor; it is shown that analysis of plots of ther- 
mally stimulated conductivity for various heating rates can 
be used to determine depth of localized levels; preliminary 
comparison of theory and experiment. 


Thermal Conductivity of Germanium, Silicon and Indium 
Arsenide From 40 C to 425 C, A.D.STUCKES. Philosophical 
Mag v 5 n 49 Jan 1960 p 84-99. Conductivity measurements 
on Ge, Si, pure and impure InAs; electronic contribution 
to thermal conductivity is calculated and phonon contribution 
estimated; thermal resistance was generally not proportional 
to absolute temperature. 24 refs. 


Thermal Conductivity of Indium Antimonide at Low Tem- 
peratures, E.V.MIELCZAREK, H.P.R.FREDERIKSE. Phys 
Rev 115 n 4 Aug 15 1959 p 888-91. Thermal measurements on 
single-crystal InSb at 10 to 50 K; Umklapp, isotope and 
boundary scattering contributions to thermal resistivity were 
calculated and subtracted from measured thermal resistivity 
values; impurity scattering was deduced and compared with 
electrical data. 


Thermal Conductivity of Tellurium Containing Different 
Concentrations of Additional Elements in Temperature Range 
80-480°K, E.D.DEVYATKOVA, B.Ya.MOIZHES, I1.A.SMIR- 
NOV. Soviet Physics, Solid State v 1 n 4 Apr 1959 p 555-69. 
English translation of article indexed in Engineering Index 
1959 p 1239 from Fizika Tverdogo Tela Apr 1959. 


See Semiconductors—Intermetallic Compounds. 
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Zine Sulphide. Aeussere Feldemission von ZnS-Kinkristallen, 
W.BERTOLDI, C.KLEINT. Annalen der Physik v 4 n 6-8 1959 
p 388-95. Exterior field emission of pointed ZnS single crys- 
tals under conditions of darkness, illumination, Ba covering, 
and after electron bombardment; currents up to 2x10-4 A 
were obtained; comparison of current-voltage curves obtained, 
with those of other semiconductors. 


Optical Properties of Activated and Unactivated Hexagonal 
ZnS Single Crystals, S.P.KELLER, G.D.PETTIT. Phys Rev 
v 115 n 3 Aug 1 1959 p 526-86. Measurements of effects of 
polarized light on excitation of ZnS single crystals; measure- 
ments of polarization of light emitted from crystals; discus- 
sion of possible nature of centers causing blue and green 
emissions in unactivated crystals. 


SENDZIMIR PROCESS. See Galvanizing; Rolling Mill Prac- 
tice; Rolling Mills. 


SENSITOMETERS 
See also Photographie Emulsions. 


Automatic Gamma-Ray Sensitometer Using Cobalt-60 Foil 
Sources, V.G.McININCH. Photographie Science & Eng v 4 n 
2 Mar-Apr 1960 p 78-85. Test unit for exposing film between 
lead-foil intensifying screens in four-step sensitometric series, 
using foils as radioactive sources; with source activities total- 
ing about 7 me, exposure times for industrial-type X-ray film 
range from 10 to 200 sec; film samples in lead-screen cas- 
settes are exposed and discharged outside shielding. Kodak 
Research Laboratories. Communication n 2047. 


Glass Screen Halftone Sensitometer, R.ALFAYA. Pho- 
tographic Science & Eng v 4 n 2 Mar-Apr 1960 p 174-7. 
Apparatus for use in study and evaluation of experimental 
“lith’? type emulsions, developers, or processing systems used 
in process camera for photographic halftone reproduction 
of continuous tone original; simple, compact optical system 
will effectively simulate any set of optical conditions obtain- 
able in process camera, which is cumbersome and _ incon- 
venient, and prototype halftone sensitometer using system is 
described. 


SEPARATION 


See also Air Liquefaction; Centrifuges; Chemical Analysis 
—Chromatographie; Chemical Processes—Diffusion ; Chemical 
Processes—Ion Exchange; Deuterium; Distillation; Distilling 
Apparatus; Extraction; Filtration; Heavy Water; Helium; 
Hydrocarbons—Separation ; Ion Exchangers; Iron Ore Treat- 
ment; Isotopes—Separation; Ore Sampling; Ore Treatment; 
Salt; Separators. 

Bench-Seale Crystallization Purification Column, D.L. 
McKAY, G.H.DALE, J.A.WEEDMAN. Indus & Eng Chem v 
52 n 3 Mar 1960 p 197-200. Operation of column which pro- 
duces high-purity product by continuous countercurrent treat- 
ment of impure crystal mass with some of melted crystal 
product; model consists of column, reciprocating porous pis- 
ton, vacuum source, and Variac; equipment will purify sys- 
tems with wide range of physical properties, produce prod- 
ucts with compositions typical of those from commercial 
installations, and recover nearly 100% of crystals in feed 
as high purity product. 


Continuous’ Electrophoretic Fractionation Stabilized by 
Electromagnetic Rotation, A.KOLIN. Nat Acad Sciences— 
Proc v 46 n 4 Apr 1960 p 509-23. Experiments on continuous 
separation of ions in solution by making charged particles 
of different mobilities follow divergent paths; use of electro- 
magnetic forces in combination with electric field to obtain 
desired ion motion in free solution, stabilization being 
achieved by revolution of electrophoretic column about hori- 
zontal axis; apparatus described in detail; method also ap- 
plicable to suspended particles. 


Les méthodes de séparation des constituants des mélanges, 
P.LE GOFF. Génie Chimique v 83 n 4 Apr 1960 p 93-102. 
Methods of separating components of mixtures; thermo- 
dynamic basis and classification; distinction between transfer 
processes without change of phase and separation by transfer 
from phase to phase; role of extracting solvent (case of 
enthalpy); similitude of ‘‘mechanical’” operations of frac- 
tionating solids (sifting, etc) to transfer operations from 
phase to phase (fractional vaporization in vacuo) is shown. 

Materials Beneficiation Enters New Fields, A.L.WESNER. 
Battelle Tech Rev v 8 n 9 Sept 1959 p 3-6. Although long 
identified with minerals industry, new and established tech- 
niques of beneficiation can benefit other areas of technology ; 
methods of separation based on differences in physical proper- 
ties (specific gravity, magnetic susceptibility, electrical con- 
ductivity, particle size and shape, surface characteristics) 
permit application in agriculture, food technology, bacteri- 
ology, paper industry, chemical industry, and others; table 
of examples. 

On Separation of Gas Mixtures in Jet, E.E.GOSE. A.I.Ch.E. 
Jv 6n 1 Mar 1960 p 168-70. On basis of fact that com- 
ponents of gas mixture can be separated by allowing Jet of 
gas mixture to expand in l-p chamber, jet can be split into 
two streams, one containing more of heavy component and 
one containing more of light component; it is shown that this 
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effect can be predicted from kinetic theory of gases and that 
predicted magnitude of effect agrees favorably with experi- 
mental data. 

Probleme der Erfolgsermittlung bei Trennungsvorgaengen 
an koernigem Massengut, F.W.MAYER. Chemie-Ingenieur- 
Technik v 32 n 3 Mar 1960 p 155-63. Problems in evaluating 
suecess of separation processes for pulverized materials; vari- 
ous separating processes occur in accordance with statistical 
law which is manifested by S-shaped distribution curve 
(T-curve) ; as processes occur in accordance with statistical 
law on which T-curve is based, experienced operator can draw 
conclusions about cause of changes in shape of T-curve. 36 
refs. 


SEPARATORS 


See also Centrifuges; Coal Preparation; Distilling Appara- 
tus; Dust—Analysis; Dust Collectors; Iron Ore Treatment; 
Magnesium Foundry Practice; Natural Gas—Conditioning ; Oil 
Field Equipment—Separators; Ore Treatment—Separators ; 
Rubber Factories—Equipment; Sand and Gravel Plants; Ship 
Equipment—Separators. 

Centrifugal. See also Centrifuges; Coal Preparation; Dust Col- 
lectors; Paper and Pulp Mills—Dust Control. 


Continuous-Process Centrifuge, D.M.KINCH. Am Soe Agric 
Engrs—Trans v 2 n 1 1959 p 52-4, 57. Centrifuge designed 
and built to separate juice and seed sacs from rind of 
Hawaiian passion fruit; extractor has reduced processing 
costs 15 to 20%; commercially built extractors have had 
capacities up to 3800 lb of fruit per hr and extraction effi- 
ciency of 94%. 

Der Hydrozyklon—EKin einfaches und billiges Geraet fuer 
das Klassieren und HEindicken, W.GUNDELACH, H.F.TRA- 
WINSKI. Chemie-Ingenieur-Technik v 32 n 4 Apr 1960 p 
279-84. Hydrocyclone—simple and cheap apparatus for classify- 
ing and thickening; it is useful for solids in sizes between 3 
and 250 w; uses include ore dressing in potash industry, frac- 
tionation of quartz sand, reconditioning of foundry sand, 
deep drilling for petroleum, processing kaolin, phosphate, 
cement, lithopone and other pigments, plastics, sugar, starch, 
uranium solutions. 


Ueber Zentrifugalseparation und den Vergleich von Sepa- 
ratoren, H.HEMFORT. Motortechnische Zeit v 21 n 3 Mar 
1960 p 80-6. Centrifugal separation and comparison with 
separators; processes of sedimentation in tank and of cen- 
trifugation in disk type separator are pointed out; from 
resulting relations, formulas for comparison of separators are 
developed; practical application is indicated. 


Magnetic. See Iron Ore Treatment; Magnets; Ore Treatment 
Separators; Rolling Mills—Cooling Systems. 


SERPENTINE. See Asbestos; Nickel Deposits. 
SERVOMECHANISMS 


See also Accelerometers; Aircraft—Control Equipment ; 
Analogies; Automatic Control; Clutches—Magnetic; Compu- 
ters; Cybernetics; Direction Finding Systems; Electric Con- 
trol; Electric Drive; Electric Motors; Gear Cutting Machines 
—Control; Information Theory—Bibliography; Lathes—Con- 
trol; Machine Tools—Control; Magnetic Amplifiers; Mathe- 
matics; Measurements; Nuclear Reactors—Control; Poten- 
tiometers; Radio Receivers; Rolling Mills—Control; Sound 
os and Reproduction—Stereophonic ; Welding Machines 
—Control. 


Accuracy Requirements of Nonlinear Compensation for 
Backlash, D.SSCHULKIND. IRE—Trans on Automatic Control 
v AC-5 n 2 June 1960 p 79-85. Nonlinear compensating tech- 
nique is described which involves insertion of additional non- 
linear feedback element which feeds back distorted signal 
opposite in phase to original distorted feedback signal; in 
particular, method is developed for determining accuracy 
required in construction of practical nonlinear compensating 
element. 


Adaptive Servomechanisms, C.W.JOHNSON. IRE—Trans on 
Medical Electronics vy ME-6 n 3 Sept 1959 p 134-40. Several 
categories of servomechanisms which exhibit some degree of 
adaptive behavior discussed, attempt is made to associate 
operating principle of systems in each category with behavior 
of human being when he acts as controlling device; particu- 
lar system developed for application in field of automatic 
flight control discussed from this point of view. 


Analysis and Design of Positional Control System Contain- 
ing Coulomb Friction, M.J.FRIEDENTHAL, E.A.GOLDBERG. 
ISA—Proc Preprint 27-SF60 for meeting May 9-12 1960 8 p. 
Dependence of magnitude of limit cycle on amount of coulomb 
friction and servo actuator design parameters; design method 
to minimize effect of coulomb friction; overall system con- 
siderations are emphasized as basis for actuator design. 


Analyzing Transient Response of Nonlinear Servosystem by 
Phase-Plane Method, W.A.STEIN. AIEE—Trans v 79 pt 2 
(Applications & Industry) n 50 Sept 1960 p 287-92. Analysis, 
earried out by means of phase-plane method, to show how 
nonlinear characteristics of 2-phase motor influence transient 
response of system. Paper 60-863. 


SERVOMECHANISMS—Continued 


Approximation to Harmonie Response of Saturating Devices, 
R.JI.KAVANAGH. Instn Elec Engrs—Proc v 107 pt C meet 
(Monograph n 353) Mar 1960 p 127-33. Analytical expression 
for describing function and for Fourier coefficients corre- 
sponding to saturating systems excited by sinusoidal signals ; 
saturation characteristics are assumed to be symmetrical and 
single valued; method involves approximation of actual sys- 
tem characteristic by means of exponential curve; graphs of 
fundamental and third-harmonic components of system out- 
put; graph of system describing function useful in analysis 
of nonlinear feedback systems. 


Bang Bang Servo Problem Treated by Variational Tech- 
niques, C.A.DESOER. Information & Control v 2n 4 Dec 
1959 p 333-48. For linear dynamical system with given arbi- 
trary initial conditions, analysis is made of forcing function 
that leads to equilibrium in shortest time; use of variational 
techniques for solution. 


Bang-Bang Versus Linear Control of Second-Order Rate- 
Type Servomotor, P.F.MEYFARTH. ASME—Trans—J Basic 
Eng v 82 Ser D n 1 Mar 1960 p 66-72. Indexed in Engineering 
Index 1959 p 1246 from Paper n 59-IRD-13. 


Caleulation of Switching Functions as Means of Minimizing 
Error in On-Off Control System, R.F.BROWN. Instn Elec 
Engrs—Proe v 107 pt C (Monograph n 870) n 12 Sept 1960 
p 249-56. Adaptive switching function proposed for use as 
on-off controller in servo-system switching function may, to 
limited extent, adapt itself to nature of input and to slow 
variation in characteristics of controlled system; preliminary 
results are given for repeated application of step and ramp 
inputs to mathematical model of ideal servomechanism, set up 
on Deuce digital computer. 


Chastotnye kharakteristiki releinykh sledyashchikh sistem, 
Ya.Z.TSYPKIN. Avtomatika i Telemekhanika v 20 n 12 Dec 
1959 p 1603-10; see also English translation in Automation & 
Remote Control v 20 n 12 1959 p 1558-65. Frequency charac- 
teristics of relay servo systems; method for constructing exact 
amplitude-frequency and phase-frequency characteristics of 
relay servo systems with arbitrary forms of external periodic 
stimuli. 


Design of Servo Compensation Based on Root Locus Ap- 
proach, E.R.ROSS, T.C.WARREN, G.J.THALER. AIEE— 
Trans v 79 pt 2 (Applications & Industry) n 50 Sept 1960 
p 272-7. Method for computing poles and zeros of compensator 
which will force roots to exist at designated locations with 
specified openloop gain; exact method may be applied for 
either cascaded compensator or compensator in feedback loop, 
and it yields numerical answers for pole and zero locations in 
few min. Paper 60-779. 


Dobor przelozenia przekladni zebatej w serwomechanizmie 
optymalnym, K.KURMAN. Archiwum Automatyki i Tele- 
mechaniki v 5 n 1 1960 p 77-84. Calculation of toothed gear 
in optimum servomechanism; method for computation of 
optimum step drive with minimum average settling time. 


Dual-Mode Relay Servos, R.N.BULAND, N.FURUMOTO. 
AIEE—Trans v 78 pt 2 (Applications & Industry) n 46 Jan 
1960 p 405-11. Design concept for dual-mode relay servo which 
employs linear networks in both saturated mode and linear 
mode; linear mode employs quasi-linear relay amplifier; ad- 
vantages of new design, providing near optimum step response 
in saturated mode and near linear response in quasi-linear 


mode with no additional complexity beyond lead lag network. 
Paper 59-840. 


Dynamic Pressure Feedback. Aircraft Eng v 32 n 376 June 
1960 p 171-6. Performance limitations imposed by particular 
load when conventional flow control valve is utilized in valve- 
actuator component; new technique developed, using Dowty 
Moog valve, possesses performance advantages of load feed- 
back without serious increase in complexity and involves only 
modification of servo valve component, using inherently high 
load forces developed as piston differential pressures; experi- 
mental verification of analysis; pertinent equations. 


Effect of Additional Non-Linearity on Performance of 
Torque-Limited Control Systems Subjected to Random Inputs, 
J.L.DOUCK, R.E.KING. Instn Elee Engrs—Proe v 107 pt C 
(Monograph n 861) n 12 Sept 1960 p 190-7. Technique for 
improving response of saturating servomechanisms subjected 
to random signals; it is shown that nonlinear error detector 
gives considerable reduction in error magnitude for large 
range of input signals; design of additional nonlinearity to 
optimize performance of system for all input magnitudes. 


Engineer’s Approach to Servo Problem, H.CLAUSEN, Soc 
Instrument Technology—Trans vy 12 n 1 Mar 1960 p 1-14 
(discussion) 14-16. Experience helpful in designing of actual 
servosystems for specific performance; design methods, includ- 
ing. methods of graphical working and analysis; backlash and 
resilience problems; efficiency and reversibility of gear trains. 


Evaluation of Integrals of Products of Linear System Re- 
sponses, A.TALBOT. Quarterly J Mechanics & Applied Mathe- 
matics v 12 pt 4 Nov 1959 p 488-520. Pt 1: For cases when 
functions x(t) and y(t) have rational Laplace transforms, 
evaluation methods of specified integrals are given; results. 
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SERV OMECHANISMS—Continued 


are extended; Pt 2: It was shown in Pt 1 that evaluation of 
specified integrals where r=O, 1,..., and x and y have 
prescribed rational function Laplace transforms, depends on 
determination of polynomials u, v such that fv+gu=N, 
where f, g and N are prescribed polynomials; solution of this 
equation by continued fractions is given; pertinence to con- 
trol systems. 


Experimental Verification of Design Basis for Positional 
Servomechanisms, §S.LEES, T.C.BLASCHKE, B.B.BROWN, 
C.J.OSTERTAG, Jr. ASME—Paper 59-A-239 for meeting Nov 
29-Dec 4 1959 20 p. Design basis coordinates application re- 
quirements and tolerances with potential dynamic character- 
istics, uncertainties and interferences of system; basis is dis- 
cussed for multiloop systems, and for cascaded or series sys- 
tems in terms of several commonly used models; performance 
is considered in terms of torques acting on controlled member 
and in manner of their generation. 


Fast Response In Reversing Servo Drive, J.A.HUDAK. Elec 
Mfg v 65 n 1 Jan 1960 p 117-19. How recognized advantages 
of d-e motors for control are best exploited by use of motors 
designed specifically for such purpose; improvement of motor 
response time and acceleration characteristics by design for 
control; speed feedback drive system and design features of 
d-c motors. 


Gearhead Ratio Selection in Servo-Motor Drives, T.B. 
WEARDEN. Control v 3 n 20, 21 Feb 1960 p 124-7, Mar p 
102-3. Review of design criteria used in practice; how alter- 
natives of ratio larger or less than optimum, should be con- 
sidered when choosing standard ratio; expression for correct 
ratio when motor-speed torque characteristic is linear. 


Harmonic and Subharmonie Response of On-Off Control 
System to Sinusoidal Inputs, B.A.FLEISHMAN. Franklin 
Inst—J v 270 n 2 Aug 1960 p 99-113. Periodic solutions, of 
harmonic and subharmonic type, are derived for differential 
equation governing operation of relay servomechanism which 
is subjected to sinusoidal input; much of analysis is devoted 
to determination of suitable conditions on parameters which 
insure validity of solutions. 


How to Determine Pneumatic Valve Response, D.P.GRO- 
VER. Applied Hydraulics & Pneumatics v 12 n 10 Oct 1959 p 
91-4. Procedure developed by Armour Research determines 
time required to energize solenoid valve for optimum operation 
of fast cycling air cylinder; graphical data for solenoid char- 
acteristics curves, valve characteristics, and others; descrip- 
tion of operation of system. 


How to Specify Resolution for Potentiometer Servos, H. 
GRAY. Control Eng v 6 n 11 Nov 1959 p 129-33. Stability 
problems posed by resolution steps inherent in even most 
accurate wirewound potentiometers; extension of describing 
function technique to analyze relationship between resolution 
and system performance and to derive some stability equations 
of practical significance to systems designer. 


Instrument Servomechanisms with Backlash, Coulomb Fric- 
tion, and Stiction, M.P.PASTEL, G.J.THALER. AIEE—Trans 
v 79 Pt 2 (Applications & Industry) n 49 July 1960 p 215-18 
(discussion) 218-19. Backlash is destabilizing, but for case of 
low inertia load, limit cycle does not obtain unless damping 
yatio of linear system is less than 0.29; addition of coulomb 
friction stabilizes step responses; if it is added on drive side 
of backlash static error is increased, but not if added on 
load side; stiction on drive side of backlash increases static 
error. Paper 60-118. 


Intuitive Equivalent Circuit Theory of Two Phase Servo- 
motor, T.KIKUCHI. Inst Elec Engrs Japan—J v 80 n 859 
Apr 1960 p 449-52. New equivalent circuit, similar to that 
of well-known single-phase induction motor, is based on 
given expression of positive and negative-phase revolving 
air-gap fields and on equation describing induced emf in stator 
winding; application of equivalent circuit to induction ta- 
chometer. (In Japanese with English summary). 


Miniature Servo Packages. Electromechanical Components 
& Systems Design v 4 n 6 June 1960 p 70-3, 75-81, 83. Survey 
of types of packages available and selection guide for project 
engineer; discussion includes indicator type devices, miniature 
servomotors, amplifiers, gearheads, synchros, potentiometers, 
magnetic clutches and additional elements. 


Mounting Servo Components, F.W.WOOD, Jr. Machine De- 
sign v 32 n 7 Mar 31 1960 p 118-15. Illustrated survey of 
representative mounting and clamping arrangements with 
notes on particular features of each method. 


Nonlinear Compensator for Piecewise Linear Second-Order 
Feedback System, M.ATHANASSIADES, O.J.M.SMITH. AIEE 
—Trans v 79 Pt 2 (Applications & Industry) n 49 July 1960 
p 167-72 (discussion) 172-8. Design of nonlinear computer for 
second-order system preceded by saturating amplifier, with 
significant linear zone, by means of transformation of zero- 
force curve and geometry of phase plane into topology of non- 
linear computer; finite-gain system designed for minimum 
settling time for step input functions; phase plane is divided 
into one saturated, and two linear regions of operation. 


SERVOMECHANISMS—Continued 


O funkeji korelacji systemow liniowych z sygnalem wejscio- 
wym w postaci przypadkowego szumu o ograniczonej wstedze, 
P.SZULKIN. Archiwum Automatyki i Telemechaniki vy 4 n 
8-4 1959 p 319-27. Correlation function in linear systems 
having accidental noise of limited band as input signal; cal- 
culation of correlation function for first and second order 
servo systems for different values of system and signal param- 
eters. 


Ob optimal’nykh perekhodnykh protsessakh vy _ sisteme s 
orgranichennoi tret’ei proizvodnoi, A.A.PAVLOV. Avtomatika 
i Telemekhanika v 20 n 8 Aug 1959 p 1020-36; see also Eng- 
lish translation in Automation & Remote Control v 20 n 8 
Aug 1959 p 992-1007. Optimum transient process in system 
with restricted third derivative of control value; analysis to 
determine optimum transient process for step disturbances; 
method suggested for synthesis of optimum control element 
of system. 19 refs. 


Ob. ustoichivosti sistem s servouprvaleniem pri nalichii 
sluchainykh vozdeistvii, P.S.LANDA. Avtomatika i Teleme- 
khanika v 21 n 1 Jan 1960 p 36-41; see also English translation 
in Automation & Remote Control v 21 n 1 Jan 1960 p 23-6. 
Stability of servosystems with random disturbance; excitation 
of servosystem with non-linear element of backlash type; cal- 
culation of excitation probability of system, as function of 
time, in presence of noise. 


On Synthesis of Pulsed Correcting Devices for Servo- 
systems, A.A.KRASOVSKII. Automation & Remote Control v 
20 n 6 June 1959 p 706-17. English translation of article 
indexed in Engineering Index 1959 p 1248 from Avtomatika 
i Telemekhanika June 1959. 


Opredelenie optimal’noi impul’snoi perekhodnoi funktsii pri 
nalichii vnutrennikh shumoy, P.S.MATVEEV. Avtomatika i 
Telemekhanika v 21 n 3 Mar 1960 p 286-92; see also English 
translation in Automation & Remote Control v 21 n 3 Mar 
1960 p 198-203. Determination of optimum pulse transient 
function in presence of internal noise; generalization of 
problems inherent in such system, to include case where input 
signals are applied to n different elements of servosystem ; 
case of system with variable parameters. 


Optimum Compensation of Position Servo with Magnetic 
Clutch Actuator, R.J-HRUBY. IRE Int Convention Ree v 8 pt 
4 (Automatic Control, Information Theory) 1960 p 64-72. 
Synthesis procedure for optimum design of position servo 
based upon closed loop transient response to step input; pro- 
cedure is based upon theoretical model of dry powder magnetic 
clutch, which is air gap, iron core transformer with one-turn 
secondary. 


Optimum Response Relay Servos, J.B.LEWIS. Control Eng 
v 7 n 5, 7, 10 May 1960 p 125-9, July p 77-84, Oct p 129-82. 
Optimum response theory; obstacles met by designer when 
trying to implement theory with available hardware; tech- 
niques used either to eliminate or avoid these obstacles ; second 
and higher order, and other related systems. 73 refs. 


Plaszezyzna energetyezna—pewna modyfikacja plaszczyzny 
fazowej, K.KURMAN. Archiwum Automatyki i Telemechaniki 
v 4 n 3-4 1959 p 335-45. “Energetic plane’; advantages of 
using modification of phase plane in analysis of transients of 
nonlinear servomechanisms, especially when solution of dif- 
ferential equation appears in form of parabole sections; dis- 
cussion of “energetic portrait’? of optimum servomechanism 
and of servo amplifier characteristics. 


Pneumatic Computing Servo for High Temperature Opera- 
tion, P.M.STIGLIC, D.J.SHRAMO, D.C.CARRELL. Com- 
pressed Air & Hydraulics v 25 n 286 Jan 1960 p 2-6. Super- 
sonic aircraft and missiles require controls to operate in 
ambient temperatures to 1000 F; pneumatic systems enable 
control without shielding or cooling of components, and have 
many advantages; Control Actuator Power Servo Amplifier 
Loop (Capsal) is small rotary designed by Thompson Ramo 
Woolridge which can serve as motion amplifier, power am- 
plifier, or function generator; schematic diagrams and graphi- 
cal data. 


Powder Clutch Electric Drive and Its Application in Auto- 
matic Systems, G.F.KONOVALOV, Ya.I.FLID. Automation & 
Remote Control v 20 n 5 May 1959 p 629-33. English transla- 
tion of article indexed in Engineering Index 1959 p 1247 from 
Avtomatika i Telemekhanika May 1959. 


Practical Applications of Nonlinear Control Theory, J.E. 
GIBSON. Instrument Soc America—J v 6 n 12 Dec 1959 p 
46-8. Deliberate use of nonlinearities in synthesizing on-off 
servo, dual mode servos, and adaptive control systems. 


Root-Locus Method for Analysis of Nonlinear Servomecha- 
nisms, M.J.ABZUG. IRE—Trans on Automatic Control v 
AC-4 n 3 Dec 1959 p 38-44. Method which uses complex con- 
volution theorem of Laplace transformation ; nonlinear servo- 
mechanisms considered are characterized by elements whose 
input-output relationships may be expressed by power series ; 
with some approximation this includes systems containing 
ideal relays and linear gains with dead zone. 
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Self-Optimizing Control Systems, J.M.NIGHTINGALE. Ma- 
chine Design v 32 n 18, 19, 20 Sept 1 1960 p 140-4, Sept 15 
p 198-200, Sept 29 p 188-6. Sept 1: Basic circuits. Sept 15: 
Multiple-parameter control. Sept 29: Dynamic analysis. 


Sensitivity and Precision of Phase Meters of Ferrodynamic 
System, A.F.KOTYUK. Measurement Techniques (Translation 
of Izmeritel’naya Tekhnika) n 1 Jan 1959 p 53-62. Sensitivity 
of electromechanical phase meters used in follower systems 
of servomechanism for measurements of small phase angles 
in measurements of nonelectrical magnitudes; dependence of 
sensitivity on construction parameters of meters and various 
external factors; typical construction of two-coil ferrodynamic 
phase meter. 


Sensitivity Charts Aid Design of Potentiometer Position 
Comparators, M.PRICE. Can Electronics Eng v 3 n 9 Sept 
1959 p 25-8. Null sensitivities of three common potentiometer 
position servo arrangements are examined at all slider posi- 
tions; design charts presented to give least sensitivity in 
terms of best sensitivities for any given set of component 
values; they also give maximum servo loop gain variation as 
potentiometer sides are moved between their two extreme 
positions. 


Servo Engineer’s Handbook, F.E.HAGEN. Daystrom, Ine, 
Transicoil Div, 1960 128 p $3.00. General theory, basic design 
methods, stability considerations and evaluation of servo sys- 
tems; servo motors, rate generators, synchros, gear trains, 
amplifiers, servo system engineering, and environmental test- 
ing. 

Stability Analysis of Dual-Mode Servomechanisms, J.E. 
GIBSON, E.S.McVEY. AIEE—Trans v 79 Pt 2 (Applications 
& Industry) n 49 July 1960 p 173-8 (discussion) 178-9; see 
also Elec Eng v 79 n 9 Sept 1960 p 719. Analytical method 
for determining stability of dual-mode servomechanisms by 
extension of describing function method of analysis; analysis 
shows that dual-mode system may be unstable even though its 
linear and relay modes of operation are stable as systems 
by themselves; for certain mode boundary shapes, describing 
function is function of frequency as well as amplitude. Paper 
60-117. 


Stability Criteria for Instrument Servomechanisms with 
Coulomb Friction and Stiction, M.P.PASTEL, G.J.THALER. 
AIEE—Trans v 78 pt 2 (Applications & Industry) n 45 Nov 
1959 p 294-7; see also abstract in Elec Eng v 79 n 5 May 
1960 p 3899. Explanation of effects of coulomb friction, dis- 
continuous stiction, and variable stiction, with regard to 
second-order servos; conditions leading to limit cycle with 
ramp input; stability criteria for permissible magnitude of 
suddenly applied ramp and for permissible variations of input 
velocity during operation. Paper 59-649. 


Stabilization of Control Systems with Backlash Using High- 
Frequency On-Off Loop, E.A.FREEMAN. Instn Elee Engrs— 
Proce v 107 pt C (Monograph n 356) n 12 Sept 1960 p 150-7. 
Technique described employs auxiliary loop to drive motor 
across backlash whenever motor and load tend to separate; 
requirements of auxiliary loop are deduced and phase-plane 
analysis is developed for second order position control system 
with this loop operative; analysis shows that system with 
backlash is effectively linearized, and impacts between motor 
and load are avoided. 


Standardized Mechanical Components for Servomechanisms, 
M.D.HULL. Engrs’ Digest v 21 n 6 June 1960 p 105-11. Prob- 
lems encountered in construction of servomechanisms for de- 
velopment purposes, and advantages of using standardized 
mechanical components; platforms for mounting servomecha- 
nisms, mounting of components, and hangers; use of shafts 
and bearings, gears, differentials, components for torque 
measurements, shaft couplings, and miscellaneous components ; 
assembly of standardized mechanical components. 


Statistically Averaged Error Criterion for Feedback-System 
Synthesis, J-ZABORSZKY, J.W.DIESEL. J Aero/Space Sci- 
ences v 27 n 2 Feb 1960 p 128-34, 160. Performance criterion 
is based on averaging of penalized error values over such 
times when output is actually utilized; this is accomplished 
by assigning probability to time of output utilization; mathe- 
matical methods are developed for evaluating criterion for 
given system operating in known environment, and designing 
optimum time invariant linear system, in sense of giving 
smallest average penalized error criterion value operating in 
known input environment; examples. 34 refs. 


Suppressed-Carrier Signal Generator for Servosystem In- 
strumentation, P.J.POLLARD. AIEE—Trans v 78 pt 2 (Ap- 
plications & Industry) n 46 Jan 1960 p 481-5. Method of ob- 
taining sinusoidal suppressed carrier voltage using two syn- 
chros connected in such way as to eliminate need for slip 
rings. Paper 59-1153. 


Synthesis of Servosystem Correcting Devices in Presence 
of Noise, P.S.MATVEEV. Automation & Remote Control v 20 
n 6 June 1959 p 698-705. English translation of article jin- 
dexed in Engineering Index 1959 p 1249 from Avtomatika i 
Telemekhanika June 1959. 


SERVOMECHANISMS—Continued 


Template for Designing Servo Compensators, B.L.POTTS, 
G.J.THALER. Control Eng v 6 n 11 Nov 1959 p 189-41. 
Simple template for designing servo compensators directly 
from decibel vs phase angle plot. 

Two-Phase Induction Motor Used as Servo Motor, D.CON- 
NELLY. Instn Elec Engrs—Proe v 107 pt A (Power Eng) n 
34 Aug 1960 p 366-74. Three ways of alteration of 2-phase 
machine into single-phase operation; deduction of speed/ 
torque relationship; analysis to show that single-phase motors 
have maximum speed dependent upon rotor resistance/ 
reactance ratio as well as frequency; comparison between 
theoretical and experimental performance curves of machine 
as 2-phase and single-phase motor; determination of resist- 
ance/reactance ratio of rotor. Paper 3280M. 


Use of Thermistors for Error Integration in Carrier Type 
Servomechanisms, A.SOLBAKKEN. Instrument Practice v 14 
n 6 June 1960 p 642-6. Simple method of introducing integral 
error compensation consists of feeding signal to separate 
proportional and integral channels, where two indirectly 
heated thermistors are used in integral channel to perform 
demodulation, desired integration, and modulation; maximum 
range of integration of 20 db has been achieved, and location 
may be shifted over one decade by special feedback circuit. 


Vliyanie skorostnoi svyazi na dinamiku releinogo  servo- 
mekhanizma, nakhodyashchegosya pod nagruzkoi, N.S.GOR- 
SKAYA. Avtomatika i Telemekhanika v 21 n 5 May 1960 p 
601-14; see also English translation in Automation & Remote 
Control v 21 n 5 May 1960 p 416-25. Effect of feedback rate 
on loaded relay servomechanism dynamics; dependence of 
amplitude and time of auto oscillation half periods on system 
parameters, including velocity feedback coefficient; study 
carried out by point method, using theory of point transfor- 
mations, servomechanism’s linear portion being described by 
complete second order equation. 


Zeitoptimale Regelungssysteme, P.J.NOWACKI. Zeit fuer 
Messen, Steuern, Regeln v 3 n 1 Jan 1960 p 2-7. Closed loop 
control systems with optimum reaction time; discussion of 
second order system and of servo applications of such systems, 
purpose of which is to equalize controlled variable to refer- 
ence input in minimum time; computing controllers used in 
systems, 


Amplifiers. See also Radio Amplifiers—Transistor ; Servomecha- 


nisms—Manufacture. 


Analysis and Optimization of Bridge Magnetic Servo- 
amplifier with True Motor Load, J.M.WALSH, Z.H.MEIKSIN. 
AIEE—tTrans v 79 pt 1 (Communication & Electronics) n 50 
Sept 1960 p 413-20; see also Elec Eng v 79 n 10 Oct 1960 
p 822. Operation of magnetic servoamplifier in which load 
circuit includes resistance and inductance of servomotor con- 
trol winding shunted by tuning capacitor; optimization of 
amplifier parameters, including tuning capacitor, limiting re- 
sistor, and quiescent firing angle, for best linearity and 
maximum motor torque; amplifier motor transfer characteris- 
tics. Paper 60-784. 


Application of Switching Transistors and Saturable Reac- 
tors in High-Performance Servo, F.B.COX, P.R.JOHANNES- 
SEN. AIEE—Trans v 78 pt 2 (Applications & Industry) n 46 
Jan 1960 p 466-74. How performance of instrument servos 
can be improved by exclusive use of magnetic devices and 
transistors to perform functions of amplification, modulation, 
and demodulation; circuitry and performance of servo ampli- 
fier consisting of 2-stage transistor common-emitter voltage 
amplifier, magnetic amplifier, and push-pull switched-transis- 
tor power amplifier. Paper 58-89. 


Temperature Characteristics of Transistorized Amplifiers 
for Automatic Control, E.MIYAMOTO, E.SHIMEMURA. Inst 
Elec Engrs Japan-J v 80 n 859 Apr 1960 p 472-9. Formula 
relating stability of voltage gain with stability of amplifier 
relative to temperature variations; experiments with pre- 
amplifier for analog and digital system, transistorized d-c 
servo-amplifier, and transistorized a-c servo-amplifier in tem- 
perature range of —20 to +60 C; results obtained from ampli- 
fiers using germanium transistors may be applied to those 
using silicon; design methods. (In Japanese with English 
summary). 


Circuits. See also Electric Circuits. 


Application of Transistors to Servomechanisms, E.MIYA- 
MOTO, E.SHIMEMURA, F.MITA. Inst Elee Engrs Japan—J 
v 79 n 853 Oct 1959 p 1384-40. Improvement obtained in 
servo performance by use of Sziklai complementary sym- 
metrical circuits; low power servomechanisms are shown to 
be improved by application of feedback network consisting 
of speed bridge and complementary symmetrical power am- 
plifier ; increase of transistor effect achieved by use of three- 
position amplifier and consisting of transistorized Schmidt 
circuits with plus or minus reversible output and complemen- 
tary symmetrical circuits. (In Japanese). 


Demodulator Lead Networks, E.V.BOHN. IRE—Trans on 
Cireuit Theory v CT-7 n 1 Mar 1960 p 56-61. One compensat- 
ing network for carrier-frequency servo systems is demodula- 
tor lead network; by means of synchronous switching, non- 


THE ENGINEERING INDEX—1960 


1319 


Gas. 


Hydraulic. 


SERVOMECHANISMS—Continued 


linear operation is performed on envelope of input; for case 
of very high carrier-to-signal frequency ratio, equivalent 
linear circuit is that of typical d-e lead network; equivalent 
circuit verified experimentally. 


Graphical Symbols for Components of Servo-Mechanisms— 
Pt 1 Transductors and Magnetic Amplifiers. Brit Standards 
Instn—Brit Standard n 3238 pt 1 1960 14 p. Illustrations are 
given of typical units using certain basic components sym- 
bols, in form suitable for more detailed type of circuit dia- 
gram; notes on polarity markings are included. 


Self-Optimizing Servo Circuits, J.M.NIGHTINGALE. Ma- 
chine Design v 32 n 1 Jan 7 1960 p 139-43. Description of new 
design concept for controlling control systems by closed loop, 
negative feedback circuits, with balanced accuracy and sta- 
bility characteristics; technique seems to be particularly ap- 
plicable when there is additional constraint on one of control 
system variables, for example, on peak value of output ve- 
locity or acceleration. 


Transistor Quadrature Suppressor for A.C. Servo Systems, 
I.C.HUTCHEON, D.N.HARRISON. Instn Elec Engrs—Proc 
v 107 pt B (Electronic & Communication Eng) n 31 Jan 1960 
p 73-82; see also Electronic Eng v 32 n 384 Feb 1960 p 87-91. 
Suppressor uses four low-power transistors and three in- 
directly heated thermistors; two transistors form preamplifier, 
and two operate in switched mode as demodulator, driving 
two thermistor heaters differentially; thermistor beads act as 
variable voltage divider used to control suppression signal of 
precise quadrature phase; transistors are direct coupled, and 
d-c feedback is provided around suppressor. Paper 3134 M. 


Dynamics of Hot-Gas Servos, R.V.HALSTENBERG, W.A. 
KAUFMANN. Elec Mfg v 65 n 5 May 1960 p 165-70. Descrip- 
tion and analysis of hot-gas servo used in many applications, 
including missiles, to replace standard hydraulic systems; 
special problems which confront designer with regard to 
dynamic performance, including analysis of system transfer 
function; characteristics of valves and actuators. 


Some Linear and Nonlinear Aspects of Hot Gas Servo De- 
sign, R.V.HALSTENBERG. IRE—Trans on Automatic Control 
v AC-4 n 3 Dec 1959 p 97-107. Gas servos considered from 
feedback analysis standpoint with emphasis on systems such as 
would be most suitable for missile applications; linearized 
equations presented for case where piston is operating off- 
center; basic stability and response problems investigated 
and some of characteristics of acceleration, pressure, and 
transient pressure feedback considered. 


See also Aircraft—Hydraulic Equipment; Hydraulic 
Control and Transmission; Lathes—Control; Machine Tools 
—Control; Medical Equipment and Supplies——Electronic ; Mill- 
ing Machines—Control; Rockets and Missiles—Control; Rock- 
ets and Missiles—Hydraulic Equipment. 


Acceleration Switching Valve Still Has Advantages, M.E. 
MOORE. Control Eng v 7 n 6 June 1960 p 89-94. Fundamen- 
tals of behavior of electrohydraulic servo valves, based on 
theoretical considerations and practical experience; recom- 
mendations for more frequent use by system engineers in 
view of unique combination of reliability, resolution, and 
performance—especially at high temperatures. 


Analysis of Valve-Controlled Hydraulic Servomechanisms, 
R.G.RAUSCH. Bell System Tech J v 38 n 6 Nov 1959 p 
1513-49. Nonlinear equations that represent behavior of valve- 
controlled hydraulic servomechanisms are derived and assump- 
tions necessary for their linearization discussed; solutions of 
nonlinear equations obtained by analog computation, com- 
pared with solutions of linear equations; influence of hydrau- 
lic parameters on nonlinear closed-loop system behavior. 


Case for Pump Servos in Machine Drive and Control Sys- 
tems, W.ARROTT. Elec Mfg v 64 n 6 Dec 1959 p 158-63, 173. 
Servovalve-controlled, variable-displacement hydraulic pump is 
shown to have greater potential for over 10 hp; design con- 
siderations which led Minneapolis-Honeywell engineers to se- 
lect pump servos for two 2-axis tracer controls (22.5 hp per 
axis) and 200 hp spindle drive of large Hufford spin-forge 
machine. 

Design and Analysis of Servovalve with Flow Feedback, 
E.BAHNIUK, S.Y.LEE. ASME—Trans—J Basie Eng v 82 
Ser D n 1 Mar 1960 p 73-80. Indexed in Engineering Index 
1959 p 1250 from Paper n 59-IRD-3. 


Electrohydraulic Servovalves in Industry, H.B.KOLM. Hy- 
draulics & Pneumatics v 13 n 6, 8, 11 June 1960 p 72-4, Aug 
p 72-4, 76, Nov p 82-4. June: Electrohydraulic technology and 
components in industrial control; proportional servovalves 
include flow control, pressure control, pressure-flow control, 
and dynamic pressure feedback types; acceleration-switching 
servovalve also discussed. Aug: Design of servosystems, and 
some typical applications. Nov: Case histories describe how 
servosystems were designed to meet specific requirements. 


How Temperature Affects Hydraulic Servo Performance, 
A.S.LERMER. Hydraulics & Pneumatics (formerly Applied 
Hydraulics & Pneumatics) v 13 n 6 June 1960 p 102-4, 106. 
Increase in temperature of hydraulic fluid decreases its bulk 
modulus, and system performance changes ; simple graphical 
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method using temperature-response diagram indicates whether 
proposed system will perform within established safety limits; 
by indicating required changes, diagram aids in design of new 
components. 


La commande par asservissement électrohydraulique, C.R. 
HIMMLER. Automatisme v 4 n 11 Nov 1959 p 403-12. Con- 
trol by electrohydraulic servo system; characteristics of 
hydraulic valves used in control mechanisms; time lags in 
valves and hydraulic motors; application of two-stage valve; 
control mechanisms with mechanical or electric feedback ; 
supersonic aircraft, power press, and road leveling applica- 
tions. 

Mathematical Representation of Hydraulic Servomecha- 
nisms, J.J.RODDEN. IRE—Trans on Automatie Control v 
AC-5 n 2 June 1960 p 129-35. Basic representation of high 
performance hydraulic servo actuator is given; simplification 
and simulation of equations are discussed; supply accumulator 
and pump are included in analysis which is applied to design 
of missile flight control system where rate limit characteristic 
of actuator is significant. 


Principles of Servovalves, W.G.HOLZBOCK. Hydraulics & 
Pneumatics v 13 n 10, 11 Aug 1960 p 68-73, 82, Nov p 71-3, 
86. Aug: Servovalves are transfer point between electronic 
and hydraulic control systems; performance is measured by 
criteria of dirt sensitivity, resolution sensitivity, dynamic 
response, linearity, hysteresis, valve design, internal leakage 
and other factors which are discussed. Nov: Principles of 
design and operation of single stage jet nozzle servovalves; 
jet piston, jet nozzle, jet piston servovalve, and jet plate 
servovalve designs are illustrated and discussed. 


Manufacture. Standardized Servo Construction, E.L.THOMAS. 
Brit Communications & Electronics v 7 n 2 Feb 1960 p 116-18. 
Method of constructing small electric servos to meet individual 
specifications with minimum of special design work; method 
is based on use of motors and synchros in international frame 
sizes, together with range of transistor amplifiers, coupled by 
precision gear boxes assembled from standard, stock com- 
ponents. 


Testing. See also Signal Generators—Transistor. 


Aligning Servo Loops Without Precision Synchros, D.G. 
KINGSBOROUGH, D.H.SWINDELL. Electronics v 33 n 12 
Mar 18 1960 p 84-5. Rapid tester is described that checks 
synchro control transformers in single or coarse-fine servo 
systems; rotors are nulled at 30° increments for fast, accurate 
alignment; operation is not required to make precise settings 
of calibrated synchro dials. 

Transient Response and Frequency Characteristic of Differ- 
ential Phase-Sensitive Amplifier-Rectifiers With Rheostat- 
Capacitive Loads, V.I.ANISIMOV. Automation and Remote 
Control v 20 n 6 June 1959 p 759-67. English translation of 
article indexed in Engineering Index 1959 p 1251 from Avto- 
matika i Telemekhanika June 1959. 


SETTLING PONDS. See Water Treatment—Coagulation. 
SETTLING TANKS. See Sewage Tanks. 
SEWAGE ANALYSIS 

See also Sewage Bacteriology ; Sewage Treatment. 


Chlorine Determinations in Wastewaters, S.KATZ, H. 
HEUKELEKIAN. Sewage & Indus Wastes v 31 n 9 Sept 
1959 p 1022-33. Cyanogen chloride method; apparatus, re- 
agents, and procedure; this method is free from disadvantages 
of orthotolidine, starch-iodide, and amperometric methods ; 
correlation between numbers of coliform organisms remaining 
and cyanogen chloride and amperometric residuals in wastes. 


Determining Suspended Solids Using Spectrophotometer, 
D.KRAWCZYK, N.GONGLEWSKI. Sewage & Indus Wastes 
v 81 n 10 Oct 1959 p 1159-64. New method used at Buffalo, 
NY treatment plant; Gooch technique of “Standard Methods” 
was found too slow; blender used to bring about uniform 
particle sizes; test to measure uniformity; use of spectro- 
photometer for 7 to 10,000 A wavelengths for direct reading ; 
effect of color on transmittancy at various wavelengths; re- 
sults were precise and they reveal conformance with pertinent 
laws of colorimetry. 


Paper Chromatographic Method for Volatile Acids, A.M. 
BUSHWELL, J.R.BORING, III, J.R.MILAM. Water Pollu- 
tion Control Federation—J v 32 n 7 July 1960 p 721-7. Paper 
discusses methods of five various researchers; results of au- 
thor’s tests are given; advantage of chromatographic meth- 
ods is that they also show presence of propionic and butyric 
acids when they occur along with acetic; this is not accom- 
plished by distillation methods; chromatographic methods still 
need development of precise quantitative procedure to be able 
to replace distillation methods. 


Sampling. Automatic Proportionate Sampler, R.K.SNYDER. 
Water Pollution Control Federation—J v 32 n 2 Feb 1960 p 
198-202. Automatic proportionate sampler for installation in 
manholes has been designed and built at Cincinnati, Ohio, 
sewage treatment plant; prototype is operated at 110 v a-c, 
but when manufactured it can be made battery operated ; 
sampling containers can be built for various flows and weirs. 
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Checking Density of ‘On-Stream’” Sludge with Nucleonic 
Analyzer, C.E.KEEFER. Wastes Eng v 31 n 1 Jan 1960 p 
24-6, 49. New method uses density analyzer, which consists 
of density measuring head, preamplifier, and density meas- 
uring instrument, with interconnecting wiring; measuring 
head is short, flanged pipe which is inserted in line through 
which sludge flows; head contains cesium 137 as source at one 
end of pipe and radiation detector at opposite end; method 
gives instant and continuous readings with somewhat less 
accuracy than samplings by Standard Methods. 


SEWAGE BACTERIOLOGY 


See also Sewage Treatment; Sewage Treatment—Water 
Reclamation. 


Apparatus for Study of Bacteria by Cine Photomicrography, 
G.C.WARE. Brit Kinematography v 36 n 4 Apr 1960 p 98-103. 
Apparatus to observe growth and changes in population of 
bacteria in sewage, is placed on stage of Leitz Ortholux 
microscope and material passing through chamber observed ; 
modified single claw 35 mm DeVry clockwork portable camera 
is carried over microscope; focusing arrangements; camera 
control unit and circuit; Mazda F.A.5 Xenon Point source dis- 
charge tube employed for electronic flash; manual operation ; 
components of electronic flash generator and timer. 


Removal of Pathogenic Microorganisms by Sewage Treat- 
ment Processes, P.KABLER. Sewage & Indus Wastes v 31 n 
12 Dec 1959 p 1878-82. Discussion of test results of various 
investigations; effect of treatment by trickling filters, acti- 
vated sludge, anaerobic digestion, and stabilization ponds 
on pathogenic enteric bacteria, virus, tubercle bacilli, and 
other microorganisms usually present in new sewage; effect 
of chlorination; chemical flocculation removes parasitic ova; 
sludges should be heat treated or dried 12 to 15 mo before 
use as fertilizers for vegetables. 


Selective Stimulation of Respiration in Mixed Cultures of 
Bacteria and Protozoa, N.MYRICK, A.W.BUSCH. Water Pol- 
lution Control Federation—J v 82 n 7 July 1960 p 741-54. 
Study of effects of mixed cultures on oxygen utilization ; 
study utilized both manometric and dilution techniques in 
BOD measurements; results and conclusions including use of 
approximate inhibitor of assimilation processes, stimulation 
of respiration, and critical concentration of sodium azide, 
which prevents synthesis and forces complete oxidation. 


Studies of Zoogleal Forming Organism Found in Activated 
Sludge, T.C.BUCK, C.E.KEEFER. Sewage & Indus Wastes v 
81 n 11 Nov 1959 p 1267-74. Zoogleal organism was isolated 
from activated sludge at Baltimore, Md, treatment plant; 
organism was in many ways different from Zooglea ramigera; 
it was found to reduce nitrates with production of ammonia 
and nitrogen gas; as indicated by use of alcian blue stain, 
gelatinous matrix surrounding cells contained polysaccharides. 


Utilization of Nitrogen-Containing Compounds for Biosyn- 
thesis of Protein in Secondary Treatment, G.B.MORGAN. 
Sewage & Indus Wastes v 31 n 11 Nov 1959 p 1275-80. Syn- 
thesis of proteins in activated sludge units and sand filters 
was integrated with Gibbs and Embden-Meyerhof pathways; 
urea appeared to be better NHz donor than even simplest 
amino acids; most of amino acids added to these units were 
oxidized in citric acid cycle; components of this cycle were 
used to produce other amino acids that were incorporated 
into protein synthesis. 


SEWAGE DISPOSAL. See Sewage Treatment; Sewage Treat- 
ment Plants. 


SEWAGE FILTERS 


Investigation of Mechanisms of Controlled Filtration, W.T. 
INGRAM. Sewage & Indus Wastes v 31 n 10 Oct 1959 p 
1147-58. Paper is progress report on filtration through deep 
filters; fundamentals of previous studies on controlled filtra- 
tion are cited; description of new two-filter experimental unit; 
removing of “‘non-removable’” BOD; studies show that better 
results follow continuous flow and that intermittent flows 
eause sloughing; test has given average results better than 
those predicted by projection of NRC curve; organic surface 
loading represented 5.5 lb/day/sq ft. 


Vacuum Filtration of Digested Sludge, J.M.BROWN. Water 
& Sewage Works v 107 n 5 May 1960 p 193-6. Vacuum filter 
employed at New Rochelle, NY, sewage treatment plant is 
8x8 ft coil spring filter utilizing surface area of 200 sq ft; 
each of four digesters is equipped with three draft tube 
mixers ; use of mixers in primary tanks to break up scum and 
keep contents of tank in homogenous state; digested sludge 
from secondary digesters is pumped with solid content of 
8-12% to vacuum filters by duplex plunger pump; condition- 
cn oe sludge before filtration; cost of filtering ton of dry 
solids, 


Fly Control. See Sewage Filters—Trickling; Sewage Treatment 
Plants—Fly Control. 


Odor Control. See Sewage Filters—Trickling. 


Trickling. Effect of High pH on Trickling Filter Performance, 
C.R.WALTER. Sewage & Indus Wastes v 31 n 12 Dec 1959 
p 1416-21. Pilot plant tests at Greensboro, NC; wastes con- 
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sisted of mixture of 60% municipal sewage, and 40% highly 
alkaline textile wastes; trickling filter produced greatest BOD 
removals on wastes having pH from 8.0 to 9.0; removals 
decreased as pH was raised to 11.0 or 12.0; BOD at various 
degrees of alkalinity. 

How Nitrates Reduced Odors in Flooded Trickling Filters, 
L.E.WALLER, R.S.INGOLS. Wastes Eng v 31 n 5 May 1960 
p 258-9. Atlanta, Ga, Treatment plant is controlling odors and 
fly nuisance in trickling filters by addition of sodium nitrate 
and insecticides to filters which have been controlled previ- 
ously only by weekly flooding. 


Load and Efficiency of Trickling Filters, K.L.SCHULZE. 
Water Pollution Control Federation—J v 32 n 32 Mar 1960 
p 232-44; see also Water & Sewage Works v 107 n 3 Mar 
1960 p 100-8. Results of new test series with experimental 
trickling filter which uses vertically suspended wire grids as 
support for microbial growth; (see previous article indexed 
in Engineering Index 1957 p 1023); new equation is pre- 
sented relating filter efficiency to depth, hydraulic load, and 
temperature. 


Phenol-Cyanide Removal in Plastic-Packed Trickling Filter, 
J.A.PORTER, P.H.DUTCH. Water Pollution Control Federa- 
tion—J v 32 n 6 June 1960 p 622-31. New trickling filter 
packing media is formed by injection molding, fabricated 
from high-impact polystyrene or linear polyethylene; descrip- 
tion of experimental apparatus and pilot plant; in treatment 
of coke oven waste waters, pilot plant easily removed 95% 
of phenol and 90% of cyanide; biological growth and chemi- 
cals have no effect on new media. 


Research on High Rate Trickling Filter Efficiency, S.A. 
ABDUL-RAHIM, E.HINDIN, G.H.DUNSTAN. Pub Works v 
91 n 1 Jan 1960 p 87-9, 168, 170. Study was carried out using 
pilot plant trickling filter at Pullman, Wash, sewage treat- 
ment plant; two experimental components were control box 
and trickling filter; test results on effects of hydraulic load- 
ing and depth on filter performance; factors were BOD re- 
duction at various depths, in summer and in winter, and at 
various loading rates; role of relation between filter area and 
depth. 


SEWAGE PUMPING PLANTS 


See also Pumping Plants—Analogies; Pumps; Sewage 
Treatment Plants. 


Review of British Sewage and Storm Water Pumping Prac- 
tice, G.A.WAUCHOPE, H.J.YELLAND. Certificated Engr v 
33 n 5 Jan 1960 p 129-44 (discussion) 145-8. Problems of dry 
weather and storm water flows are discussed and special 
pumps to deal with solids described; constructional details of 
typical pumping stations with their ancillary valves, driving 
motors, and control gear given. 


Cincinnati, Ohio. For Better Plant Operation: Fully Auto- 
matic Pumping, A.D.CASTER. Wastes Eng v 30 n 10 Oct 
1959 p 592, 685. Mill Creek Sewage treatment plant is de- 
signed to provide primary treatment and separate sludge 
digestion for 120 mgd, at 400-ppm BOD and 500-ppm sus- 
pended solids; main pump room consists of nine vertical 
2-speed raw sewage pumps, driven by 400-hp, 4160 v, 3-phase, 
60-cycle, 2-speed wound rotor slip ring motors; pneumatic 
pump controls, located on main floor of pump building, auto- 
matically operate pumps at both low and high speed. 


Construction. See Cofferdams. 
Control. See also Sewage Pumping Plants—Los Angeles, Calif. 


Automatic Speed Variable Pumping of Sewage, M.R.LEO- 
POLD. Water & Sewage Works v 107 n 5 May 1960 p 184-7. 
Advantages of float controlled magnetie driven pumps for 
variable speed pumping of sewage by making full use of 
available suction head; types of controls and manner in 
which these controls actuate and cut-out variable speed pumps 
are explained and illustrated; examples of pump installations; 
use of Vernier scale for accurate readings of wet well level. 


Coral Gables, Fla. Air from Central Compressor Plant for 
Ejector Stations in ‘Peninsula’, J.D.BUCKLEY, G.G. 
MOONEY. Wastes Eng v 81 n 7 July 1960 p 3874-5, 402. 
Description of sewer system of new residential seashore area; 
construction of five master lift stations and installation of 
force mains to serve 4000 acre area; ejector lift stations 
are operated by compressed air supplied from central com- 
pressor plant through piping; sewer lines were laid in 
varying fill materials below sea level, in mixture of salt 


water and highly corrosive acids produced by decay of man- 
grove root mat, 


Germany. Erfahrungen beim Bau von Abwasserpumpwerken 
unter Anwendung des Druckluftverfahrens, H.CARP. Beton- 
u Stahlbetonbau v 54 n 5 May 1959 p 103-8. Construction 
of pumping plants by compressed air sinking method; con- 
crete housing of pumping plant is constructed above ground 
and sunk into ground in one piece; several German plants, 
constructed by this method, are described. / 


Los Angeles, Calif. Density Meter to Control Sludge Pumpin 
W.E.GARRISON, C.A.NAGEL. Sewage & Indus Wastes = 


81 n 11 Nov 1959 p 1327-35. In pumping plant of Los 
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Angeles county sanitation districts density of raw sludge is 
used to automatically control sludge pumping schedule; pump- 
ing thick sludge means saving of digester capacity; descrip- 
tion of radioactive density meter comprising radioisotope, 
measuring cell, compensating cell, amplifier, recorder, indica- 
tor, and controller; pump stops when solids concentration 
drops to 5.2%. 

Norwalk, Conn. Prefabricated Pumping Stations Were Ready 
to Go in One Month, J.D.MARR. Wastes Eng v 31 n 7 July 
1960 p 376-7, 382. Temporary pumping installations serve 
two small developed areas of city; stations consist of cylin- 
drical chamber, 7 to 8 ft in diam, completely shop-fitted with 
all _pumping and control equipment, including piping and 
wiring; only excavation, preparation of concrete base slab, 
construction of wet well, and running of power lines to 
eee were additions needed; units can be removed and 
reused. 


Ontario. Deep Pumping Station for Ottawa Sewage Treatment 
Plant, J.W.MacLAREN, N.D.PAPPAS, D.B.CLEMENT. Eng 
Jv 43 n 5 May 1960 p 56-63. 40 mgd treatment plant will 
provide only primary treatment but will be designed to be 
extended at later date to give complete treatment of activated 
sludge type to all tributary flows; sanitary engineering 
design of plant; design considerations of 75 ft deep main 
pumping station including soil conditions, structural, mechan- 
ical, and electrical systems. 

SEWAGE TANKS 


. See also Sewage Treatment; Sewage Treatment—Sedimenta- 
tion; Sewage Treatment Plants. 


Bottom Slope of Tanks, Storing and Condensating Sewage, 
S.IWAI, H.KAWASHIMA. Kyoto Univy—Eng Research Inst— 
Tech Report n 54 Feb 1959 17 p. Experiments were made 
with model of Imhoff tank bottom, in which slope and rough- 
ness of surface are changeable; two-axial consolidation theory 
is developed for tanks, equipped with permeable sloped bottom, 
which naturally accelerates condensation rate; aspects of 
tank design. (In English). 


SEWAGE TREATMENT 


See also Industrial Wastes; Municipal Engineering ; Sanitary 
Engineering; Sewage Analysis; Sewage Bacteriology; Sewage 
Filters; Sewage Tanks; Sewage Treatment Plants; Water 
Pollution. 


Advances in Sewage and Waste Treatment, A.E.BERRY. 
Eng J v 43 n 6 June 1960 p 72-5. Brief review of recent 
developments in field of screening, sedimentation, flotation, 
sand filtration, contact filters, trickling filters, activated 
sludge, oxidation ponds, rapid oxidation, complete digestion, 
atomized suspension, sludge incineration, automatic controls 
and disinfection and polishing of effluents. 

Industrial and Municipal Cooperation for Joint Treatment 
of Wastes, S.T.POWELL, J.C.LAMB, III, R.H.RITTER. 
Sewage & Indus Wastes v 31 n 9 Sept 1959 p 1044-58. Waste 
disposal problems of American Cyanamid Co’s plant at 
Bound Brook, NJ; industry and municipality approach and 
position ; arrangement between Company and Somerset Raritan 
Valley Sewerage Authority; Authority delivers settled effluent 
into Company’s treatment plant; required characteristics of 
effluent; evaluation of arrangement. 


Iron and Phosphate Changes During Sewage Treatment, 
T.STONES. Sewage & Indus Wastes v 31 n 8 Aug 1959 p 
981-8. Study of effects of sedimentation, chemical precipita- 
tion, biological filtration, activated sludge treatment on iron 
and phosphate content of sewage; determination of iron by 
o-phenanthroline reagent; phosphates were determined colori- 
metrically by combining them with ammonium molybdate to 
give after reduction “molybdenum blue”; interference from 
silicates was prevented by keeping solution sufficiently acid. 


Joint Industry and City Waste Treatment. Water Pollution 
Control Federation—J v 32 n 2 Feb 1960 p 157-70. Related 
papers on combined treatment of wastes of Union Carbide 
chemical plant, producing about 400 chemicals, and of City of 
South Charleston, W Va, show that combined treatment reduces 
costs, and combined wastes are easier to treat, and certain tax 
and- legal aspects can be handled easier in city owned com- 
bined plant; papers are: Combined Approach as Viewed by 
Industry, G.P.SCHRADER, 157-63; Collection System and 
Treatment Works, J.K.LATHAM, J.W.FINNEY, Jr, 164-70. 


Metropolitanism and Sewage Handling Technology, J.B. 
COULTER, T.W.BENDIXEN, H.A.THOMAS, Jr. Sewage & 
Indus Wastes v 31 n 8 Aug 1959 p 900-8. Deficiencies of pres- 
ent technology originate in expansion of inhabited areas, 
caused by increasing number of home ownerships, modern 
home financing, expressways, and increase of population; 
metropolitan planning and use of interim sewage schemes, 
small permanent sewage treatment plants, new individual 
household systems, alternate media for disposal of partially 
treated waste, and treatment independent of biological activity 
are discussed. 

Sewage Treatment. Consulting Engr (St. Joseph, Mich) v 15 
n 3 Sept 1960 p 103-38. Special staff report consists of fol- 
lowing sections: Local Funds and Federal Aid, 104-6; Evolu- 
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tion of Art, 107-15; Lagoons . .. Nature’s Way, 116-19; Big 
Cities . . . Big Problems, 120-5; Package Approach, 126-31; 
Toward Automation, 132-5; Materials and Methods, 136-8. 


Treatment of Effluents, A.H.WADDINGTON. Junior Instn 
Engrs—J v 70 pt 3 Dec 1959 p 65-82. Paper is concerned with 
liquid effluents from industrial plants; reference is made to 
standards of Royal Commission on Sewage Disposal and work- 
ing standards for trade effluents discharged to inland streams 
in Mersey River Board area, England; fundamental operation ; 
neutralization of excess alkalinity or acidity; separation of 
solids from liquid; oxidation of organic or other oxygen con- 
suming substances; removal of toxic substances; disposal of 
residues or sludges. 


Use of Algae in Removing Phosphorus from Sewage, R.H. 
BOGAN, O.E.ALBERTSON, J.C.PLUNTZE. ASCE—Proc v 
86 (J Sanitary Eng Div) n SA5 Sept 1960 pt 1 paper n 2605 
p 1-20. Exploitation of metabolic activities of algae in remov- 
ing phosphorus from treated sewage; tertiary stage treatment 
process designed to strip phosphorus from solution through use 
of algal photosynthesis was developed in laboratory; process 
was subsequently studied in both laboratory and field scale 
pilot plants; basie principles of process outlined. 


Activated Sludge. See also Industrial Wastes; Sewage Bacteri- 
ology; Sewage Treatment—Aeration; Sewage Treatment— 
Detergents Effect; Sewage Treatment Plants. 


Activated Sludge Modification, R.W.SIMPSON. Water & 
Sewage Works v 106 n 10 Oct 1959 p 421-6. Report on 6 mo 
study of simple activated sludge process for treating sewage 
involving three major units, two combination aeration-settling 
units, and one digester; study was conducted in full scale 
treatment plant at Troy, Pa; tables show results of laboratory 
tests. 


Activated Sludge Modifications, C.N.SSAWYER. Water Pol- 
lution Control Federation—J v 32 n 3 Mar 1960 p 282-44. 
Limitations of original activated sludge process and available 
modifications are discussed; factors for selecting proper variety 
of available processes are: BOD of waste involved, space 
available, temperature of waste, power costs, quality of efflu- 
ent required, sludge disposal, and quality of operation and 
labor costs. 

Amino Acids in Sewage Sludges, P.V.R.SUBRAHMANYAM, 
C.ANANDESWARA SASTRY, A.V.S.PRABHAKARA RAO, 
S.C.PILLAI. Water Pollution Control Federation—J v 32 n 4 
Apr 1960 p 344-50. Study conducted in Bangalore, India in- 
cluded investigation of amino acid composition of raw sewage 
solids, chemically precipitated sludges, septic tank sludge, 
activated sludge, and protozoa in activated sludge: activated 
sludge is only system capable of removing amino acids entirely 
from sewage; aspects of conservation or concentration of 
nitrogen in system. 

Application of Principles of Biological Engineering to 
Activated Sludge Treatment, H.R.ZABLATZKY, M.S.CORN- 
ISH, J.K.ADAMS. Sewage & Indus Wastes v 31 n 11 Nov 
1959 p 1281-7. Design of 20 mgd activated sludge plant at 
Little Ferry, NJ, employing separate sludge digestion; six 
primary settling tanks and six aeration units over 1 mil gal 
each; each tank is separate unit except for air header common 
to each pair of tanks; aeration units are followed by four 
rectangular settling tanks; plant layout is shown; contact- 
stabilization method eliminates frothing. 


Complete Mixing Activated Sludge, R.E.McKINNEY. Water 
& Sewage Works v 107 n 2 Feb 1960 p 69-73. Newest basic 
modification for biological waste treatment is complete mixing 
activated sludge in which wastes are intimately mixed with 
entire contents of aeration tank in minimum of time; total 
oxidation and high sludge synthesis; advantage of complete 
mixing is its ability to take waste of any BOD concentration 
and to produce effluent of any desired BOD concentration 
in single stage unit. 


Design Data for Completely-Mixed Activated Sludge Treat- 
ment, V.T.STACK, Jr, R.A.CONWAY. Sewage & Indus 
Wastes v 31 n 10 Oct 1959 p 1181-90. Advantages of com- 
plete mixing approach over flow-through principle of aera- 
tion; use of bench-scale model in design; apparatus is altered 
version of oxy-utilometer, developed by Sawyer and Nichols, 
with aeration tube adapted to continuous feeding; design data 
are obtained in terms of rate of oxygen uptake, oxygen de- 
mand, sludge production, and percent BOD removal. 


Metabolic Energy Balances in Total Oxidation Activated 
Sludge System, R.R.KOUNTZ, C.FORNEY, Jr. Sewage & 
Indus Wastes v 31 n 7 July 1959 p 819-26. Results of studies 
in multiple-unit total oxidation system, with skim milk used 
as source of organic matter; total endogenous oxidation is 
not within reasonable possible times as 20-25% residual 
material has to be expected; 58% of weight of influent 
ultimate BOD appears as new activated sludge; actual en- 
dogenous loss is 2% per day of total weight of activated sludge 
in system. 

Mystery of “Brown Sludge’, A.J.WAHL. Wastes Eng v 30 
n 8 Aug 1959 p 444, 449, 468. Foam-like sticky brown material 
recurrently plagued sewage treatment plant at Boise, Idaho; 
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material has high surface tension, specific gravity of less 
than 1.0, and is composed of large and small durable bubbles 
of uniform size; it is suspected that disturbance is caused 
by seasonal drop in sewage flow followed by increase in 
suspended solids and BOD; supposedly aeration was inadequate 
in such shock periods. 

Sludge Volume Index, E.ISENBERG, H.HEUKELEKIAN. 
Water & Sewage Works v 106 n 12 Dee 1959 p 525-7. Testing 
of activated sludge samples from three New Jersey treatment 
plants proved that if suspended solids concentrations are 
kept constant, only changes in sludge density will affect sludge 
volume index; variations of sludge volume index increase 
with decreasing sludge density mostly because of suspended 
solids. 

Waste Treatment for Ice Cream Plant and Restaurant, R.E. 
McKINNEY, D.SCHWINN. Pub Works v 91 n 4 Apr 1960 
p 82-4. Report on successful application of complete mixing 
activated sludge method, operating on principle of total 
oxidation, in small plant which treats wash water from plant, 
together with domestic sewage; steel deflection baffle employed 
in 30x10 aeration tank, to prevent excess turbulence, proved 
harmful; after its removal turbulence increased and effluent 
improved satisfactorily; operational data and test results. 


Aeration. See also Sewage Treatment—Activated Sludge; Sew- 
age Treatment—Detergents Effect; Sewage Treatment—Froth- 
ing; Water Treatment—Aeration. 


Air Application in Activated Sludge Process, D.E.DREIER. 
Pub Works v 91 n 2 Feb 1960 p 120-2, 182, 184. Three factors 
which have to be considered in development of air diffusion 
equipment are steps in activated sludge process, gas solubility, 
and practicability; discussion of factors of bubble formation, 
rate of absorption, turbulence and agitation; problem of 
clogging; use of narrow band dispersion devices; description 
of Diffusair Sparjer device; bubble size control. 


Effect of Preaeration on Primary Treatment of Sewage, 
H.F.SEIDEL, E.R.BAUMANN. Iowa State Univ—Eng Ex- 
periment Station—Bul n 187 Feb 24 1960 48 p $1.50. Descrip- 
tion of air agitation pretreatment of raw sewage for period of 
30 to 45 min prior to primary settling without either addition 
of chemicals or return of final settling sludge, digester super- 
natant, or any other material which might serve as physical 
or biological aid to flocculation ; efficiency and economic worth 
of preaeration process; conclusions derived from tests are 
grouped in 15 points. 


Effects of Surface Active Agents on Bubble Aeration, K.H. 
MANCY, D.A.OKUN. Water Pollution Control Federation—J 
v 32 n 4 Apr 1960 p 351-64. Studies were made with Aerosol 
anionic surface active agent; effect on gas-liquid transfer, 
oxygen transfer, extent of interfacial area, and bubble forma- 
tion and bubble volume; increase of exposed surface is caused 
by formation of smaller bubbles for same rate of oxygen flow 
as well as bubble splitting. 


Field Study of Contact Aeration, E.W.STEEL. Pub Works v 
90 n 10 Oct 1959 p 1380-2. Contact aeration method of treat- 
ing sewage is in use at 231 plants in United States and 
Canada; design includes bar screen, primary sedimentation 
tank, first-stage aeration tank, intermediate sedimentation 
tank, secondary aeration tank, and final sedimentation tank; 
total detention time is 4 hr for sedimentation, and 2.4 hr for 
aeration; tables show suspended solids loading and BOD 
loading compared with performance at several plants. 


Pressure Loss in Air Mains Due to Friction, R.S.RANKIN. 
Pub Works v 90 n 10 Oct 1959 p 126-8, 2 plates. Calculations 
for sizing of compressed air piping of aeration systems for 
activated sludge plant, can be solved by chart or formula 
with minimum of effort; fundamental formulas are introduced 
and developed; numerical tabulation gives values of factors 
of pressure drop in psi in 100 ft of pipe and efm of ‘‘free”’ 
air at 60 F; friction factors as affected by different pipe 
interiors, altitude, and density of air. 


Studying Oxygen Absorption Capacity of Aerator System, 
E.HURWITZ. Wastes Eng v 31 n 5 May 1960 p 260-2, 265. 
Study of Hi-Cone aerator system by Metropolitan Sanitary 
District of Greater Chicago; action of cone causes rapid 
turnover of tank content and turbulent conditions at tank 
surface; use of sulphite absorption method and method of 
direct measurement of oxygen uptake for testing; small 
submersible pumps were used for sampling; tabulated results; 
it is concluded that complete and uniform mixing of tank 
content is accomplished by system. 


Biochemical Oxygen Demand. BOD Velocity Constant of Boston- 
South Metropolitan Sewage, A.P.FISICHELLI, V.A.PA- 
LOMBO. Water Pollution Control Federation—J v 32 n 2 
Feb 1960 p 142-6. Recent investigations have shown that raw 
sewage entering Nut Island sewage treatment plant has mean 
K value of 0.140 under conditions of ‘all flow’, and 0.160 
under conditions of “normal flow’’; primary effluent has 
mean K value of 0.150 under “all flow” conditions, and 
0.173 under ‘“‘normal flow’? conditions; observed data thus 
differ from Phelps’ value of 0.1. 


SEWAGE TREATMENT—Continued 

Continuous Recording BOD Determination, J.W.CLARK. 
Water & Sewage Works v 107 n 4 Apr 1960 p 140-5. New 
continuous recording electrical method and _ experimental 
digester are recommended for simple and more accurate deter- 
mination of BOD; strip chart oxygen recorder; digestion takes 
place in closed system; as oxygen is used and carbon dioxide 
given off is removed from system chemically, there is pres- 
sure drop in digester; rate of pressure drop is converted to 
electrical current by means of transducer. 


New Method for Calculating K and L for Sewage, R. 
NAVONE. Water & Sewage Works v 107 n 7 July 1960 p 
285-6. Method for determination of BOD oxidation rate 
constant, which utilizes simple calculations and does not 
require any special charts or curves was worked out by 
Laboratories of California State Dept of Public Health; data 
are divided into two equal groups from which values for use 
in two simultaneous equations with two unknowns are ob- 
tained; values are obtained by averaging and summing daily 
results. 

Costs. See Sewage Treatment—Great Britain; Sewage Treat- 
ment—Sludge Digestion; Sewage Treatment—Sludge Disposal. 


Detergents Effect. Effects of Detergents on Oxygen Transfer in 
Bubble Aeration, W.O.LYNCH, C.N.SAWYER. Water Pollu- 
tion Control Federation—J (formerly Sewage & Indus Wastes) 
vy 82 n 1 Jan 1960 p 25-40. Present study is conducted on 
constituent materials, rather than on packaged retail products ; 
quantitative relation between oxygen transfer and extent of 
surface activity; role of carbon atoms in alkyl chain of ABS 
compounds; effects of polypropylene benzene sulphonates, 
salts, and sodium tripolyphosphate builder; role of surface 
viscosity in surface active agents. See also Engineering Index 
1954 p 971. 

Removal of ABS by Sewage Treatment, P.H.McGAUHEY, 
S.A.KLEIN. Sewage & Indus Wastes v 31 n 8 Aug 1959 
p 877-99. Results of studies conducted by Sanitary Engineering 
Research Laboratory of University of California; ability of 
detergents to interfere with treatment processes; methods 
for increasing normal ability of treatment processes to remove 
or destroy ABS; role of primary sedimentation, single stage 
activated sludge units, BOD enrichment in 2-stage activated 
sludge units, ABS removal by surface stripping, and inter- 
mediate or tertiary treatment. 

Review of Detergent Research Program, P.J.WEAVER. 
Water Pollution Control Federation—J v 32 n 3 Mar 1960 p 
288-96. Review of researches conducted by Association of 
American Soap and Glycerine Producers; definition of synthe- 
tie detergents and soap detergent; ABS compounds and soap 
as surface active agents; problems of sewage treatment; future 
research program. 

Syndet Committee Urges Wider Use of New Material. 
Chem Age v 83 n 2129 Apr 30 1960 p 715-16. Alternative 
alkyl benzene sulphonate, which is more amenable to biological 
oxidation than detergents presently used, indicates in tests that 
while it is not completely removed during sewage treatment, 
its substitution for material now in use reduces troubles as- 
sociated with synthetic detergents; in pilot scale sewage treat- 
ment plant tests, under comparable conditions, with both 
activated sludge and biological filters, 94% of new material 
was destroyed compared with 68% of old material. 


Digesters. See Sewage Treatment—Sludge Digestion. 


Fertilizer Recovery. See Sewage Treatment Plants—Waste 
Utilization. 


Filtration. See Sewage Filters. 


Frothing. Evaluation of Frothing in Sewage Treatment Plants, 
L.B.POLKOWSKI, G.A.ROHLICH, J.R.SIMPSON. Sewage & 
Indus Wastes v 31 n 9 Sept 1959 p 1004-15. Frothing in 
aeration tanks is caused by surface active agents, suspended 
solids concentration, and by absence of naturally occurring 
antifoam substances; variations in frothing due to pH, time 
of day, DO concentration, sludge age, strength of sewage, and 
meteorological conditions ; statistical data on these effects, ob- 
tained on questionnaire, are presented; laboratory studies and 
field investigations; foam measurement assembly is described. 


Great Britain. Economics of Waste-Water Treatment, C.B. 
TOWNEND. Instn Civ Engrs—Proe v 15 Mar 1960 Paper n 
6424 p 209-30; see also Surveyor v 119 n 3540 Apr 9 1960 
p 359-60. Costs of sewerage per head are at minimum for 
small town of 5000 to 12,000 and rise slowly with size of 
district ; costs of sewage disposal, on other hand, fall with 
population; in many cases combined drainage and treatment 
of sewage of adjoining towns brings overall savings; costs 
of various sewage purification procedures, including disposal 
of sludge and generation of power from methane gas; control 
of trade effluent discharge by sliding scale charges. 


Industrial Wastes. See Industrial Wastes. 

Lagoons. See Sewage Treatment—Stabilization Ponds. 
Oxidation Ponds. See Sewage Treatment—Stabilization Ponds. 
Ozone. See Ozone. 

Sedimentation. See also Sewage Tanks. 
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Appraising Basin Performance from Dye Test Results, R.A. 
FIEDLER, E.B.FITCH. Sewage & Indus Wastes v 31 n 9 
Sept 1959 p 1016-21. In order to use dye test results as 
measure of effective detention, relationship must be estab- 
lished between range of detention times which characterize 
basin, and degree of flocculation which would be attained in 
blend of differently detained elements constituting overflow 
from basin; equations on flocculation rate and detention 
efficiency ; numerical tabulation of example of standard deten- 
tion computation. 


Behavior of Suspensions, A.W.BOND. ASCE—Proc v 86 
(J Sanitary Eng Div) n SA3 May 1960 Pt 1 Paper n 2474 p 
57-85. Phenomena and theory of settling; analysis of slurries: 
settling velocity as function of temperature and of concen- 
tration; rate of precipitation; description of upflow basin, 
which eliminates disturbance of floc particles by random 
currents and enables comparative sedimentation studies. 


Feedwells for Density Stabilization, E.B.FITCH, W.A. 
LUTZ. Water Pollution Control Federation—J vy 32 n 2 Feb 
1960 p 147-56. Short circuited flow-through caused by inflow- 
ing feed as density current; design principles to minimize short 
circuiting ; new feedwell equipment for distributing and still- 
ing feed flow is described. 


See also Diesel Engines—Waste Heat Utiliza- 
tion. 


Design and Cost Considerations in High Rate Sludge 
Digestion, A.A-ESTRADA. ASCE—Proce v 86 (J Sanitary 
Eng Div) n SA3 May 1960 Pt 1 Paper n 2479 p 111-27. 
Greater part of existing 130 high rate digestion systems in 
United States are of gas recirculation type, and some use 
mechanical agitation; table shows summary of operating re- 
sults of high rate digestion tanks; digestion time required; 
Standard requirements of 10 states; cost considerations ; 
savings through introduction of high rate digestion. 


Factors Inhibitory to Sludge Digestion, J.S.:GRUMBLING, 
C.N.SAWYER. Pub Works v 91 n 7 July 1960 p 103-5. 
Anaerobic digestion involves breakdown of raw material to 
organic acids by “acid formers’? and further breakdown of 
these acids to methane and carbon dioxide by second group 
of microorganisms, “methane formers; factors which can 
inactivate methane formers include: destruction of structural 
cell organization, interference with metabolism of cell, inter- 
ference with biosynthesis or growth of cell, and mechanical 
injury; results of investigation of these factors. 


Fundamental Considerations in High Rate Digestion, C.N. 
SAWYER, J.S.GRUMBLING. ASCE—Proe v 86 (J Sanitary 
Eng Div) n SA2 Mar 1960 pt 1 Paper n 2411 p 49-63. Com- 
parison of results obtained in high rate digestion using 
shortened digestion times vs sludge concentration; importance 
of fixed solids loadings in relation to mixing problems; 
concepts of unimolecular and first order reaction kinetics are 
developed for anaerobic digestion. 

High-Rate Digester Performance at Jamaica, N.NASH, 
A.H.CHASICK. Water Pollution Control Federation—J v 32 
n 5 May 1960 p 526-37; see also similar unsigned article in 
Wastes Eng v 31 n 3 Mar 1960 p 152-3, 158. Jamaica treat- 
ment plant in New York City which is receiving 55 mgd 
essentially domestic sewage, was used as experimental station 
for modified aeration process without primary treatment; 
digesters were converted to high rate digesters, and equipped 
with down draft propeller mixers; thickeners with picket 
fence mechanism; digesters operated in satisfactory manner 
at volatile solids loading ranging from 150 to 380 lb/day/1000 
ecu ft of digester volume. 

Some Aspects of Sludge Digestion, E.HINDIN, G.H.DUN- 
STAN. Water & Sewage Works v 106 n 10 Oct 1959 p 457-60. 
Results of study of effect of decreased detention time and 
increased loading on digester operation in treatment plants 
operated above design loading; main conclusion is that single 
stage anaerobic digester can treat raw sludge efficiently if 
detention time is not much less than 30 days and if loading 
is in range of 0.075 to 0.10 lb of volatile matter per cu ft of 
digester loading per day. 


Thickening of Raw Sludge, C.E.KEEFER. Water & Sewage 
Works v 107 n 6 June 1960 p 218-22. Pilot plant experiments 
at Baltimore, Md, Back River sewage treatment plant in 
thickening of raw sludge before pumping to digesters; results 
indicate optimum suspended solids loading and sludge blanket 
thickness for obtaining high solids concentration in sludge. 


Use of Gas Chromatography in Sludge Digestion, J. 
CHMIELOWSKI, J.R.SIMPSON, P.C.G.ISAAC. Sewage & 
Indus Wastes v 31 n 11 Nov 1959 p 1237-58. Laboratory sludge 
digestion units were operated within mesophilic zone of tem- 
perature with detention times of 6, 10, and 20 days; most 
efficient performance of digester was reached with 10 day 
detention ; studies with equipment comprising strontium-90 B 
yadiation ionization chamber for gas chromatographic detec- 
tion using argon as carrier gas. 

Volatile Acid Formation During Sludge Digestion, J.E. 
ETZEL, F.G.POHLAND. Pub Works v 91 n 7 July 1960 p 
105-8, Volatile acid formation interferes with methane produc- 


SEWAGE TREATMENT—Continued 


tion; description of types, and method of determination of 
volatile acids; procedure, reagents used, and calculations are 
given; table shows results concerning relationship of pH, gas, 
and total volatile acids during thermophilic digestion at 
140 F; same results shown for propionie and acetic acids. 


Sludge Disposal. See also Refuse Disposal—Waste Utilization ; 
Sewage Treatment Plants—Gas Engines; Sewage Treatment 
Plants—Waste Utilization; Water Pollution. 

Conditioning Sludge with Aluminum Chlorohydrate for 
Vacuum Dewatering, C.E.KEEFER. Wastes Eng v 31 n 7 
July 1960 p 380-2. Aluminum chlorohydrate coagulation prior 
to filtration was studied in laboratory of sewage works of 
City of Baltimore; substance is manufactured in England 
and 7 lb sample was ordered for tests; tables show compara- 
tive quantitative results on cake production with coagulation 
by aluminum chlorohydrate and ferric chloride; chlorohydrate 
proved superior. 


New Canadian Process to Facilitate Waste Disposal. Sur- 
veyor v 119 n 3542 Apr 23 1960 p 493-4. ‘Atomized suspension 
technique’, (AST) and its application to sewage sludge 
treatment; new technique is thermal separation of dissolved 
or suspended solids from liquids; solution or slurry is sprayed 
through atomizing nozzle into heated reactor and, within 
reactor, series of physical and chemical transformations occur 
in continuous operation; at Beaconsfield, Que, treatment plant 
AST unit replaces digesters and drying beds. 


Sewage Sludge Disposal in Westchester County, G.E. 
GRIFFIN. ASCE—Proc v 85 (J Sanitary Eng Div) n SA5 
Sept 1959 pt 1 Paper n 2161 p 1-7. Quantity and costs of 
sewage sludge disposal for several of Westchester County 
plants; variations give excellent comparison of processes; 
facilities at New Rochelle; costs could be reduced here by 
loading facilities to capacity, by compressing and_ storing 
sludge gas, and by selling heat-dried sludge. 

Sewage Solids Combustion, M.B.OWEN. Water & Sewage 
Works v 106 n 10 Oct 1959 p 442-7. Design and operation of 
furnaces for drying or burning various types of sludge and 
their costs; effects of various methods of pretreating sludge on 
drying and burning operation; heat value lost by aeration 
or digestion; operation of multiple hearth furnaces; com- 
bustion of unfiltered liquid sludge; smokeless and odorless 
burning in Herreshoff furnaces. 


Sludge Dewatering by Vibrating Screens, F.KIESS, C. 
SCHRECKEGAST. Water & Sewage Works v 106 n 11 Nov 
1959 p 479-83. By combination of course screen, sonic screen, 
sonic filter and roll press, dewatering of digested sludge 
to 35 to 40% solids was achieved at Wuppertal, Germany, 
pilot plant; flow sheet of process; use of Rhewum filter; 
costs of dewatering. 

Sludge Drying and Incineration, R.D.NICKERSON. Water 
Pollution Control Federation—J (formerly Sewage & Indus 
Wastes) v 32 n 1 Jan 1960 p 90-8. Cost data on sludge 
disposal in three sewage treatment plants, together with 
information on air pollution (deodorization and fly ash 
collection) and sludge utilization; plants are located at 
Waterbury, Conn, Camden, NJ, and Schenectady, NY. 


Sludge Drying and Incineration at Dearborn, Michigan, M. 
GROEN. Sewage & Indus Wastes v 31 n 12 Dec 1959 p 
1432-4. Experience with continuous use of vacuum filters for 
26 yr; sludge treatment includes digestion, concentration, 
elutriation, and mixing; use of ferric chloride and lime as 
conditioning agents; final disposal by incineration ; use of two 
multiple hearth furnaces; cost of operation. 

Sludge Utilization and Disposal, J.R.FLEMING. Sewage & 
Indus Wastes v 31 n 11 Nov 1959 p 1342-6. Paper presents 
resumé of general methods of sludge disposal and summary of 
methods used in 28 selected towns in Alabama, Arkansas, 
Florida, Kentucky, South Carolina, and Tennessee. 

Some Operating Experiences at Sewage Sludge Drying 
Plant, H.A.NAYLOR, Jr. ASME—Paper 59-A-275 for meet- 
ing Noy 29-Dec 4 1959 7 p. Problems that have occurred at 
plant of City of Baltimore’s Back River Sewage Treatment 
Works since initia] operation in 1953; studies made and steps 
taken or being taken to overcome problems. 


Sludge Drying. See Dryers; Sewage Treatment—Sludge Dis- 


posal. 
Stabilization Ponds. ‘‘Eskimo’’ Algae Make Lagoons Work at 
Aretie Cirele, J.A.ANDEREGG, C.F.WALTERS, D.HIL- 


LIARD, H.F.MYERS. Wastes Eng v 31 n 6 June 1960 p 324-6. 
Study of use of sewage lagoons in Alaska by Arctic Health 
Research Center; extremely low temperatures and thick ice 
have no adverse affect on reduction of organic matter or 
overall operation of lagoons, but loading should not exceed 
100 people/acre, or 20 lb of BOD/acre/day ; symbiotic activity 
of algae and bacteria; description of Fort Yukon, Mt. 
McKinley Park, and Sutton lagoons. 


Experimental Operation of Industrial Waste Stabilization 
Ponds, G.H.DUNSTAN, L.L.SMITH. Pub Works v 91 n 4 
Apr 1960 p 93-5. Study of three oxidation ponds was carried 
out in Grandview, Wash; mostly, wastes of 6 food processing 
plants are treated in ponds; tests dealt with dissolved oxygen, 
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alkalinity, and pH; hourly waste samples were taken for 
BOD of effluent; results of pond performance under various 
experimental loadings; it is concluded that ponds for cannery 
and other seasonal organic wastes can be conservatively de- 
signed for BOD loadings of 11 lb/acre/day; design recom- 
mendations. 

Fast Action in Savannah’s Lagoons, C.C.STEADMAN. Am 
City v 75 n 7 July 1960 p 112-18. Description of experience 
with oxidation ponds in Savannah, Ga; pond occupies 25 
acres and is 4 ft deep; outflow structure with three guillotine 
gates regulates level of lagoon for optimum algae action; 
two 7144 hp pumps lift inflowing sewage from wet well at 300 
gpm; balanced aerobic digestion; BOD is below 12 ppm; fish 
life prevents mosquito hazard. 

Sewage Lagoon Proves Out for Small Development, A.D. 
SIDIO, R.T.HARTMAN, P.FUGAZZOTTO. Eng News-Ree v 
165 n 13 Sept 29 1960 p 30-2. Operation of two-cell pond in 
Hampton Township, Pa, serving 300 population was used as 
basis for Pennsylvania Sanitary Water Board in establishing 
standards for construction and use of waste stabilization 
ponds; each cell occupies 0.88 acre area of former marsh; 
discharge control device maintains depth at level between 2.5 
and 4.5 ft; in mechanical odor detector level remained well 
below odor threshold of 100 ppb; good BOD reduction results. 


Survey Shows Present Status of Oxidation Ponds and 
Sewage Lagoons. Pub Works v 90 n 12 Dec 1959 p 90-2. Paper 
gives short description and tabulated information concerning 
data received from 47 states (except California) on question- 
naire sent out during summer of 1959. 


Waste Stabilization Basins for Desert Sewage Treatment 
Plant, R.LSTONE. Civ Eng (NY) v 30 n 3 Mar 1960 p 42-4. 
New desert community near Boron, Calif is designed for 250 
homes, 120 hotel units, and necessary appurtenances; col- 
lected sewage is treated in stabilization basins; ejector type 
pumping plant lifts influent into piping system of plant; 
subsoils consist of low porosity sandy silts with discontinuous 
clay lenses; some contamination of aquifer; water supply 
from protected deep wells. 


Waste Utilization. See Sewage Treatment Plants—Waste Utili- 
zation. 


Water Reclamation. Public Health Aspects of Water Reuse 
for Potable Supply, B.B.BERGER. AWWA—J v 52 n 5 May 
1960 p 599-606. Recent experiences in reuse of sewage effluent 
by municipalities in emergency situations and indirect reuse 
from heavily polluted streams; public health aspects of reuse 
include physical quality, bacterial pathogens, fungal patho- 
gens, enteric viruses, parasitic protozoa, parasitic worms, 
infectious diseases, inorganic chemicals, and organic com- 
pounds; more research is needed for safe reuse. 


Reclamation of Water from Sewage and Industrial Wastes. 
California Dept Water Resources—Bul n 67 Aug 1959 32 p, 
7 plates. Investigations on feasibility of supplying portion of 
supplemental water needs of Pajaro Valley in Santa Cruz 
and Monterey Counties with water reclaimed from sewage 
and industrial waste discharge of City of Watsonville; it was 
concluded that reclaimed water could provide 13% of supple- 
mental water requirements of Pajaro Valley by 1985. 


Spray Disposal of Domestic Wastes, W.J.CHASE. Pub Works 
v 91 n 5 May 1960 p 187-41. Spray irrigation installations 
in Puget Sound area, Wash, serve five developments including 
US Army Nike missile site; spray field design has to consider 
factors of slope and permeability of ground, groundwater 
level, type of vegetation, chemical characteristics of waste, 
and mechanical requirements of installation; primary treat- 
ment prior to spraying; trickling filter installation is also 
considered. 


Wastewater Transformation at Amarillo, C.H.SCHERER. 
Sewage & Indus Wastes v 31 n 9 Sept 1959 p 1103-8. Effluent 
of city’s sewage treatment plant is used as cooling and 
boiler makeup water by petroleum refinery; new 4.5 med 
activated sludge plant produces effluent for refinery while 
3 mgd of sewage flows through old primary treatment plant; 
table shows comparative data on composition of city water, 
raw sewage, treated sewage, and water quality standards 
contained in city-company agreement. 

SEWAGE TREATMENT PLANTS 


; See also Industrial Wastes; Public Works; Sewage Pump- 
ing Plants—Cincinnati, Ohio; Sewage Treatment; Sewers. 


Accident Prevention. Safety in Wastewater Works. Federation 
Sewage & Indus Wastes—Manual of Practice n 1, 1959 656 
p. Paper deals with prevention of physical injuries and body 
infections; role of oxygen deficiency and noxious gases and 
vapors ; description of safety equipment, safe operational prac- 
tices, and rescue practices and techniques; electrical safety; 
laboratory safety; protective clothing; examples of accidents 
in wastewater works. 


Sewage Works Safety, C.E.KEEFER. Water & Sewa e 
Works v 107 n 1 Jan 1960 p 27-30. Safety measures at Balt 
more, Md, sewage works; automatic explosive gas detectors; 
protected access to facilities; safety of working on streets; 
Statistics of accidents since 1940. $ 


SEWAGE TREATMENT PLANTS—Continued 
Alaska. See Sewage Treatment—Stabilization Ponds. 


Alberta. Activated Sludge Treatment at Edmonton, Alberta, 
N.G.McDONALD. Sewage & Indus Wastes v 31 n 8 Aug 1959 
p 909-22. Largest completed treatment plant in Canada serves 
population of 250,000; plant is designed for 24 med capacity 
but it can carry maximum flow of 60 mgd; it consists of 
aerated grit tanks, comminutors, rectangular primary settling 
tanks, digestion tanks for either single or 2-stage operation, 
aeration tanks, and rectangular final settling tanks; secondary 
treatment stage has three separate units which can be operated 
independently. 

Amarillo, Tex. See Sewage Treatment—Water Reclamation. 


Asbury Park, N.J. Sewerage Improvements Protect Beach Re- 
sort, K.H.LEE. Pub Works v 91 n 3 Mar 1960 p 102-5, 205, 208. 
Modernization of treatment plant; closeness of bathing 
beaches required high quality treatment and good appearance; 
all units of 5.5 mgd plant are constructed underground; pre- 
chlorination for odor control in main manhole; equipment 
comprises two grit chambers, grit hoppers, Barminutors, 
various pumps, 8 rectangular primary settling tanks, chlori- 
nation tanks and chlorinators, sludge transfer pumps and 
two new sludge digestion tanks of 127,000 cu ft each. 


Bakersfield, Calif. See Sewage Treatment Plants—Waste Utili- 
zation. 


Baltimore, Md. See Sewage Treatment—Sludge Digestion; Sew- 
age Treatment Plants—Accident Prevention. 


Beaconsfield, Que. See Sewage Treatment—Sludge Disposal. 
Boise, Idaho. See Sewage Treatment—Activated Sludge. 


Boron, Calif. See Sewage Treatment—Stabilization Ponds. 
Boston, Mass. See Sewage Treatment—Biochemical Oxygen 
Demand. 


Bound Brook, N.J. See Sewage Treatment. 
Byproducts. See Sewage Treatment Plants—Waste Utilization. 


Camden, N.J. Sludge Filtration and Incineration at Camden, 
New Jersey, J.FRAZEE. Sewage & Indus Wastes v 31 n 10 
Oct 1959 p 1224-80. Primary type treatment plant handles 
average of 46 mgd; raw sludge is dewatered and incinerated ; 
lime and ferric chloride are used for sludge conditioning ; 
vacuum filtration is handled by six drum-type filters covered 
with 120x46 mesh monofilament saran cloth; cutters were 
installed as hairy tannery wastes made sludge cake adhesive; 
plant is readily adaptable to changes in operating demands. 


Cincinnati, Ohio. See also Sewage Treatment Plants—Employee 
Training. 


Mill Creek Sewage Works, W.A.CAWLEY. Water & Sewage 
Works v 106 n 10 Oct 1959 p 436-9. Plant provides primary 
treatment for dry weather flow of 120 mgd but handles maxi- 
mum of 360 mgd combined sewage and storm flow; design 
deals with suspended solids content of 500 ppm and BOD 
of 400 ppm; eight 19 by 285 ft settling and flocculation tanks; 
12 digesters of 110 ft diam receive sludge through heat 
exchangers; sludge gas is utilized in four dual fuel engines 
developing 1900 hp each. 


Construction. Sewage Treatment Construction Costs, P.P. 
ROWAN, K.H.JENKINS, D.W.BUTLER. Water Pollution 
Control Federation—J v 32 n 6 June 1960 p 594-604. Study 
of selected cases from list of new constructions receiving 
financial aid under Federal Water Pollution Control Act; de- 
sign population served as basis for cost analysis; country was 
divided into 20 areas and contract costs in each area were 
converted into 1918 dollars by using special index to equalize 
conditions; data were processed on punched cards; equations 
to calculate 1913 values; use for present day cost estimates. 


Control. See Sewage Treatment Plants—Instruments. 
Costs. See Sewage Treatment Plants—Construction. 


Cranston, R.I. Dewatering Sludge, W.C.ANDERSON. Water & 
Sewage Works v 106 n 9 Sept 1959 p 380-4. Dewatering by 
vacuum filtration can be problem when plant influent con- 
tains troublesome industrial wastes supplying high organic 
loading; example is Cranston, RI Sewage Treatment Plant 
where wastes of large brewery and large print works were 
admitted to normal domestic and industrial load; after many 
years of testing, acceptable filter operation was achieved. 


Dallas, Tex. Expanded Sewage Treatment for Dallas, H.J. 
GRAESER. Water & Sewage Works v 106 n 10 Oct 1959 
p 411-15. Plans call for increase of White Rock Plant from 
18 to 54 mgd; planning of four new settling tanks, four 
trickling filters, new pumping stations, and modification of 
digester facilities; filters will be designed for 1000 Ib of 
BOD/acre/day. 


Dearborn, Mich. See Sewage Treatment—Sludge Disposal. 


Denver, Colo. Denver’s Sewage Disposal Problem, W.McWIL- 
LIAMS. Water & Sewage Works v 107 n 7 July 1960 p 287-90. 
In greater Denver area 26 independent treatment plants are 
operated; establishment of new metropolitan sewage treatment 
district is proposed; favorable topography will permit col- 
lection by gravity of sewage of entire area at central plant. 
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Des Moines, Wash. Sewage Treatment Plant to be Future Pump 
Station, W.J.CHASE. Pub Works v 91 n 6 June 1960 p 83-7. 
As temporary solution, treatment plant was constructed for 
deep area of 820 acres which could not be included in gravity 
sewer system of 5180 acre global area; temporary plant pro- 
vides primary treatment and chlorination with deep water 
discharge into ocean; building and facilities were designed to 
be suitable for conversion to pumping plant, when ultimate 
treatment plant will be provided for whole area of 5180 acres. 


Durham, N.C. See Sewage Treatment Plants—Gas Engines, 


Employee Training. What Is Your U.G.? L.F.McCLUSKY. 
Wastes Eng v 31 n 6 June 1960 p 328-9. New system for 
developing “‘understanding quotient” of supervisory personnel 
for new Mill Creek plant at Cincinnati, Ohio, by indoctrina- 
tion of supervisory personnel in art of handling men; super- 
visors’ training program offers written material, such as 
textbooks or visual aids in form of motion pictures; super- 
visors attend sessions twice a week; training program also 
for operators, power personnel, and other groups. 


Equipment. See also Sewage Treatment Plants—Maintenance 
and Repair. 


Electrical Switchgear in Sewage Treatment Plants, R.N. 
WILSON. Water & Sewage Works vy 107 n 2 Feb 1960 p 
83-6. Paper reviews aspects concerning simple radial system, 
primary selective system, secondary network, secondary selec- 
tive system, substations, and short circuit protection. 

Fertilizer Recovery. See Sewage Treatment Plants—Waste 
Utilization. 

Filters. See Sewage Filters. 

Fly Control. See also Sewage Filters—Trickling. 


Control of Psychoda Flies, H.DeRUITER. Water & Sewage 
Works v 107 n 6 June 1960 p 211-13. Filter fly problem en- 
countered at Villa Park, Ill, sewage treatment plant; descrip- 
tion of control measures and various insecticidal formulations 
used from 1953 to 1959; good results were achieved with so 
called RSC formula; dosing filter with RSC had no adverse 
effect on BOD removal capacity of trickling filter. 


How to Kill Psychoda, G.N.FREE. Wastes Eng v 30 n 8 
Aug 1959 p 452-3. New insecticide formulation, containing 
DDT, overcame resistance of psychoda to former DDT in- 
secticides in trickling filters of small treatment plant for 
1450 homes; treatment was applied at 4 to 5 day intervals; 
after each treatment, observations were recorded on larval 
density in filter beds and number of adults seen on premises; 
table shows effect of treatment with data including tempera- 
ture and relative humidity. 


Gas Engines. See also Sewage Treatment Plants—Cincinnati, 
Ohio. 
Hamilton Plant Uses Sewage Gas for Power. Power Eng 
v 64 n 3 Mar 1960 p 65-6. Gas produced in digesters of new 
83 million dollar sewage treatment plant is economically used 
as fuel for diesel engines that drive aeration blowers, for 
raw sewage pumps, and for sludge heaters; gas which is 
chiefly CH4 and COz supplies about 75% of plant’s total power 
demand; plant operation which is of split activated sludge type 
is described. 


Sludge Gas Utilization, W.G.BROWN. Pub Works v 90 n 10 
Oct 1959 p 110-17, 182, 184, 186, 188. Presuming proper 
sewage digestion, gases produced are principally methane and 
earbon dioxide, saturated with water vapor; fuel value of 
gas is 600 to 700 Btu/cu ft; conditions at treatment plant 
of Durham, NC; effects of various industrial wastes; collec- 
tion and storage and detection of leaks; gas recirculation by 
PFT-Pearth system; use of gas in engines, in sludge heating, 
space heating, drying and incineration. 


Tri-Fuel Engines Power New Secondary Sewage Treatment 
Facilities. Pub Works v 90 n 12 Dec 1959 p 108-10. At 50 
mgd treatment plant at Toledo, Ohio, sewage is pumped 30 
ft high and flows through plant by gravity; five Enterprise 
tri-fuel engines operate on diesel fuel, natural gas, digester 
gas or mixture; Btu content of sewage gas is raised by 
mixing it automatically with natural gas; engines drive 
blowers to compress air for use in aeration tanks and to drive 
generator; dust filtering arrangement. 


Gas Turbines. Sludge Gas Turbines for Sewage Plant Heat and 
Power. Water & Sewage Works v 107 n 6 June 1960 p 231-2; 
see also Wastes Eng v 31 n 3 Mar 1960 p 146-9. Hight gas 
turbines, running on sludge gas, are source of all power and 
heat needed by London County’s new sewage plant, one of 
largest in existence; digestion tanks yield 2,700,000 cu ft of 
sludge gas/day; hot water for heating primary digestion 
tanks is produced by turbine exhaust heat through heat ex- 
changers and air for aeration is produced by blowers, driven 
by turbines; turbine generators produce 1865 kw of electric 
power; gas is compressed by two-stage compressor. 


Germany. See Sewage Treatment—Sludge Disposal. 
Great Britain. See also Sewage Treatment Plants—Gas Tur- 
bines; Sewage Treatment Plants—Instruments. 
L.C.C. Northern Outfall Extension Completed. Surveyor v 
118 n 3516 Oct 24 1959 p 857-60. Modernized plant at Beckton 
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has blowing plant for aerating sewage and uses methane gas 
as fuel in gas turbines for production of electricity and to 
drive blowers; system comprises 406 mi of main sewers and 
2500 mi of local sewers, with 13 pumping stations; total 
capacity is 125 mgd; preliminary, primary, and secondary 
treatment and sludge treatment are described. 


Reconstruction of Exeter Sewage Purification Works, J. 
BRIERLEY. Surveyor v 119 n 3545 May 14 1960 p 588-90. New 
plant will be of 50 mgd capacity and it is located on 43 acre 
estuarian island, connected with mainland only by 15 ft wide 
land strip; plant will have automatic screens and disintegra- 
tors, grit separation and cleaning, flow measurement, circular 
primary tanks with mechanical desludging, mechanical aera- 
tion, circular final settling, tanks with mechanical desludging, 
storm tanks, sludge heating, power generation, and disposal 
of sludge at sea by tanker. 


Sewage Works Expansion Costing over $27 Million, W.A. 
HEATH. Water & Sewage Works v 107 n 4 Apr 1960 p 
164-7. London County, Beacon sewage treatment plant has 
been remodeled and enlarged to provide complete treatment 
to daily dry weather sewage flow of 178 mgd; primary treat- 
ment includes screening, grit removal, preaeration and set- 
tling ; primary and secondary sludge digestion includes facilities 
for prethickening raw sludge, sludge gas storage, and fleet of 
ships to dispose of digested sludge at sea; secondary treatment 
by activated sludge. 


Hamilton, Ohio. See Sewage Treatment Plants—Gas Engines. 
Hospitals. See Sewage Treatment Plants—Warwick, R.I. 
Industrial Wastes. See Industrial Wastes. 

Instruments. See also Flow Meters. 


Electronic ‘“Hardware’’ Makes Sewage Works Automation 
Click, R.E.TREFFEISEN. Wastes Eng v 31 n 2 Feb 1960 p 
76-81, 106. Uses, operation, advantages, and limitations of 
automation “‘tools’” for sewage works, which are electrical 
in nature; fields of application of magnetic amplifiers, tran- 
sistors, rectifiers, and other devices using electron tubes and 
magnetic tapes; additional devices for data logging, computing, 
and directing. 


Instrumentation at Northern Outfall Works of London 
County Council, B.L.THURLEY. Instrument Engr v 2 n 7, 8 
Apr 1969 p 185-9, Oct p 168-8, v 3 n 1 Apr 1960 p 7-11. 
Instrumentation used for primary sedimentation; water level 
gages and primary sedimentation control system; features of 
sludge pumping station; activated sludge plant; tank effluent 
fiow; returned sludge, surplus sludge and other meters; 
sludge digestion; instrument panels. 


Mess- und Regelanlagen fuer Abwasserueberwachung und 
Gewaesserkontrolle, R.SCHUH. Siemens Zeit v 33 n 9 Sept 
1959 p 556-62. Measuring and control equipment for super- 
vising treatment of waste water and checking condition of 
running and stagnant water; instrumentation of mechanical 
and biological sewage treatment plants, of neutralization 
plants for industrial waste water, and of installations for 
supervision of running and stagnant water. 


Israel. Modern High-Rate Filters for Ancient Haifa, Israel, A. 


ERLICH. Wastes Eng v 31 n 6 June 1960 p 316-18, 323. 
First stage of treatment plant construction considers 225,000 
population, but interceptor sewers are constructed for 450,- 
000 future population; plant provides treatment by two- 
stage high rate biofiltration and it is of 7.7 mgd capacity; 
low water consumption of city, located in arid region, ex- 
plains low capacity of plant; problems of financing. 


Kansas City, Mo. Kansas City Plans Interception, Pumping 


and Treatment Program, R.E.LAWRENCE, P.D.HANEY, J. 
SCHMIDT. Wastes Eng v 31 n 4 Apr 1960 p 208-9. Planning 
includes two separate primary treatment plants and two 
major trunk and intercepting sewer systems costing over $40 
million; first phase involves intercepting sewers, pumping 
stations, and treatment facilities; second phase includes con- 
struction of additional intercepting sewers; third phase in- 
volves enlargement of treatment facilities. 


Lakeland, Fla. Lakeland, Fla., Uses New Degritter, B.F.JAR- 


RELL. Am City v 75 n 2 Feb 1960 p 110-11. 9 mgd “‘Aer- 
Degritter” uses plant effluent to provide pressure for lifting 
settled grit in slurry form from twin hoppers to closed con- 
tainer for additional settling, temporary storage, and further 
washing with plant effluent; unit employs air for grit settle- 
ment with only minor entrapment of putrescible organic mat- 
ter; settled and washed grit is hauled away by truck to 
sanitary landfill; plant comprises 85 ft diam primary clarifiers 
and 145 ft diam high-rate trickling filter. 


Little Ferry, N.J. See Sewage Treatment—Activated Sludge. 
Los Angeles, Calif. Sedimentation and Preaeration Experiments 


at Los Angeles, R.J.THEROUX, J.M.BETZ. Sewage & Indus 
Wastes v 31 n 11 Nov 1959 p 1259-66. In planning enlarge- 
ment of Hyperion treatment plant from 245 to 420 mgd, effects 
had to be preassessed of weir overflow rate on performance 
of primary sedimentation tanks, limiting loading rate for 
sedimentation tanks, and benefits expected from preaeration ; 
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results of this investigation are summarized in numerical 
tables and shown in graphs; need of additional sedimentation 
tanks was indicated. 


Lubrication. See Lubrication—Sewage Treatment Plants. 


Madison, Wis. Outfall Around Madison Lakes, J.G.WOOD- 
BURN. Water & Sewage Works v 106 n 11 Nov 1959 p 497- 
500. Nitrogen and phosphorus in effluent of Madison treatment 
plant had fertilization effect on algae of Madison lakes; new 
$3 million project for construction of outfall foree main and 
open channel will introduce Madison effluent into Yahara 
river below lakes, thus eliminating problem. 


Maintenance and Repair. Electrical Maintenance in Sewage 
Treatment Plants, W.B.BUSTARD. Water Pollution Control 
Federation—J (formerly Sewage & Indus Wastes) v 32 n 1 
Jan 1960 p 99-104. Aspects of design and installation of 
equipment, training of operating personnel, and proper 
maintenance program are discussed. 

Manitoba. See also Sewage Treatment Plants—Odor Control. 


Greater Winnipeg Sanitation District and River Pollution 
Abatement, N.S.BUBBIS. Eng J v 43 n 6 June 1960 p 64-71. 
Greater Winnipeg Sanitary District, its organization, original 
works constructed, changes which have taken place as well 
as its expanded activities and finally, plans and indications 
for future development; description of present 42 mgd plant 
of district. 


Models. Laboratory Model Activated Sludge Unit, F.J.LUD- 
ZACK. Water Pollution Control Federation—J v 32 n 6 June 
1960 p 605-9. Model was constructed in Cincinnati, Ohio lab- 
oratory of Taft Sanitary Engineering Center; outer shell 
of 5.5-1 capacity model is 7 in. diam Plexiglass tube with 
aeration and settling compartments; aeration through coarse 
fritted glass diffusers; in model, peak oxygen utilization, 
carbon dioxide production, toxic effects, and other data can 
be observed under actual operating conditions. 


New York, N.Y. See Sewage Treatment—Sludge Digestion. 


North Davis County, Utah. County Treatment Plant for Indus- 
trial and Municipal Wastes, W.TEMPLETON. Pub Works v 91 
n 2 Feb 1960 p 94-7. Design of 9.5 mgd plant for 74,500 
population was based upon raw sewage content of 150 mg/L 
BOD and 105 mg/L suspended solids; four large canning 
factories and two meat packing plants are located in 
district, which have to provide certain pretreatment; plant 
equipment includes coarse bar screens, primary and _ final 
clarifier, primary and_ secondary filter rotary distributor, 
intermediate clarifier, primary and secondary digester, and 
chlorination equipment. 


Odor Control. See also Sewage Filters—Trickling; Sewage 
Treatment Plants—Asbury Park, Z 


Odor-Control Experiments at Greater Winnipeg Sewage 
Works. Can Mun Utilities v 98 n 7 July 1960 p 88, 45-6. 
Applied measures are listed; industries were forced to clean 
up their waste effluents before discharging them to sewers; 
odor masking chemicals had been used at various pumping 
stations and at treatment plant; changes in vent lines for 
fans; tests with rented chlorinators showed that sulphide 
generation was prevented by chlorine; spraying clarifiers with 
odor masking ‘“‘Alamask’’; lead-acetate tile experiments to 
determine general direction of odors. 


Oxidation of Sewage Odors, A.H.ULLRICH, R.J.RUFF. 
Water & Sewage Works v 106 n 9 Sept 1959 p 395-7. Storage 
of sewage in surge tank presented odor problem which city 
of Austin solved by means of catalytic oxidation; catalyst, 
similar to metallic air filter mat, consists of high nickel 
alloy, crimped ribbon material packed between similar high 
nickel container screens and surrounded by alloy channel 
frame; mixture of complex hydrocarbons, mercaptans, amines, 
and other organics is oxidized to produce end products of water 
vapor, carbon dioxide and free nitrogen. 


Ozone for Sewage Odor Control, W.C.TIMS. Water & Sew- 
age Works v 107 n 2 Feb 1960 p 82. In many parts of 
Florida, development of septic sewage and concurrent produc- 
tion of hydrogen sulphide frequently occurs; use of ozone 
has been quite effective in control of odor and corrosion prob- 
lem resulting from generation of hydrogen sulphide; details 
for testing program. 


Reducing Sewage Plant Odors in Residential Area, W.S. 
HYDE. Civ Eng (NY) v 30 n 10 Oct 1960 p 77-8. At 75 mgd 
treatment plant of Sacramento, Calif, prechlorination is 
maintained throughout year for odor control; sewage pass- 
ing through two mile force main produced 0.7 ppm hydrogen 
sulphide concentration at plant headworks; new chlorine solu- 
tion diffusor and slowly rotating paddle-type mixer was in- 
stalled; blowers were repiped to take air and gases from above 
sump and return hydrogen sulphide to solution to be neutral- 
ized by chlorine; esthetic reshaping of plant area. 


Sewer Slimes Cause Odors! G.W.REID, T.S.YANG. Wastes 
Eng v 30 n 9 Sept 1959 p 494-7. Experiments at University 
of Oklahoma in full scale pilot plants; results show that low 
flows in sewers stimulate slime growths and cause odor 
conditions; analysis was made at weekly intervals over total 
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experimental period of 83 mo by taking samples from prepared 
aie sections; use of zine acetate sulphide method in deter- 
mination of slime odors; tables show test results. 


Power Supply. See Sewage Treatment Plants—Gas Engines ; 
Sewage Treatment Plants—Gas Turbines. 


Protective Coatings. Principal Protective Coatings for Waste- 
water Works, H.A.KNOEDLER. Water Pollution Control 
Federation—J v 32 n 7 July 1960 p 780-4. Paper evaluates 
coal tar pitch, asphalt, coal, coal tar epoxy and oil paints, 
and also phenolic-, alkyd-, epoxy ester-, chlorinated rubber-, 
butadiene styrene-, vinyl copolymer-, silicone-, and emulsion- 
paints, and finally special epoxy resin and grease coatings, 
with regard to requirements of waste water treatment plants. 


Pumps. Sludge Pump Control Cuts Costs, W.E.GARRISON, 
C.A.NAGEL. Instrumentation v 13 n 2 1960 p 28-9. Solids 
content sensing system and automatic pump eontrol at Los 
Angeles County Sanitation District’s treatment plant to permit 
high percent solids in sewage sludge. 


Reidsville, N.C. Reidsville, N.C. Trickling Filter Plant, E.J. 
MOGLNICKI. Water & Sewage Works v 107 n 2 Feb 1960 
p 74-6. New 3 mgd high rate trickling filter plant has auto- 
matic control of recirculation based on sump level; lowering 
or rising of sump level actuates valve; other facilities of plant 
are bar screen, grit chamber, primary sedimentation tanks, 
settling tanks, chlorine contact tanks, digesters and sludge 
drying beds. 

Sacramento, Calif. See Sewage Treatment Plants—Odor Control. 

Savannah, Ga. See Sewage Treatment—Stabilization Ponds. 


Schenectady, N.Y. See Sewage Treatment Plants—-Waste Util- 
ization. 


Service Stations. See Highway Systems—Service Areas. 


Small. See also Highway Systems—Service Areas; Sewage 
Treatment Plants—Fly Control; Sewage Treatment Plants— 
Tarrytown, N.Y. 

Consulting Engineer Weighs Complete Aerobic Treatment, 
R.E.RAMSEIER. Wastes Eng v 81 n 3 Mar 1960 p 142-4, 
Application of activated sludge process, utilizing complete 
aerobic treatment in plant of small community of 500 popula- 
tion at Valley Springs, Calif; operating results are successful ; 
aeration shutdowns proved harmless. 


Technology and Economics of Household Sewage Disposal 
Systems, H.A.THOMAS, Jr, J.B.COULTER, T.W.BENDIXEN, 
A.B.EDWARDS. Water Pollution Control Federation—J v 32 
n 2 Feb 1960 p 113-41. Disposal problems arising from increas- 
ing exurban pattern of living in United States; septic tank 
usage and ground water pollution; effects on water conserva- 
tion in certain areas; household aerobic sewage treatment 
systems; small community sewage treatment plants; soil 
absorption systems; mathematical formulation of capacity of 
soil absorption systems. 


South Bend, Ind. South Bend Cleans Up St. Joseph River. 
Wastes Eng v 31 n 7 July 1960 p 3886-7, 399. Flow from 
8 ft diam main sewer can be divided between three 9.5-ft 
wide 50-ft long grit chambers equipped with sluice gates, 
Parshall flumes, and electric float transmitters; 30 mgd plant 
comprises three 42-in. closed-impeller pumps, eight 40 by 14 
by 10-ft deep preaeration tanks, eight 40-ft by 120-ft primary 
settling tanks, secondary treatment aeration tanks, digesters, 
and final settling tanks; description of plant buildings. 


Squaw Valley, Calif. “Quadruple” Sewage Treatment Designed 
for Olympic Ski Site. Wastes Eng v 31 n 1 Jan 1960 p 22-3. 
Controlled operation of Squaw Valley plant protects site 
from nuisances and prevents pollution of sports area water 
supply ; shock loads required capacity of 1.2 mgd, temporarily ; 
plant is housed in single structure 130 ft x 60 ft x 30 ft high; 
treatment process features single-stage trickling filter, with 
capacity for shock loading, and activated sludge unit; effluent 
recireulation, chlorination, and disposal in underground per- 
colation sand filter beds. 

Tarrytown, N.Y. Rapid Startup of Digesters at Small Treat- 
ment Plant, H.E.ORFORD, D.D.EGAN, J.P.FOLEY. Sewage 
& Indus Wastes v 31 n 10 Oct 1959 p 1230-3. Plant has one 
primary and one secondary digester; from operational ex- 
perience it is concluded that to start digester under full-load 
conditions, pH of digesting sludge should be kept between 7.0 
and 7.2 by daily additions of hydrated lime, and digesting 
sludge should be recirculated daily from bottom of digesters ; 
volume of sludge recirculated should be 3 to 4 times daily 
raw sludge addition. 


Toledo, Ohio. See Sewage Treatment Plants—Gas Engines. 


Utah. Inventory of Municipal Waste Disposal Facilities in 
Utah, G.K.BORG, W.H.PAGE. Utah Univ—Eng Experiment 
Station—Bul n 98 June 1959 103 p. Existing sewage works 
and other pertinent data for each community are listed in 
alphabetical order according to community or sanitary dis- 
trict; data are given in tabular form. 


Warwick, R.I. Compact Sewage Treatment Plant, W.C.TRA- 
QUAIR. Water & Sewage Works v 106 n 11 Nov 1959 p 508-4, 
High groundwater table and tight subsoil prevented efficient 
operation of existing subsurface disposal system of Memorial 
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Hospital at Warwick; standard type new construction was 
not possible due to scarcity of space; system was selected, 
utilizing activated sludge with cavitator aeration tanks: this 
system has reasonable construction cost, minimum land re- 
quirements, and high degree of BOD removal; alteration of 
existing facilities ; provision for installation of polishing filter. 
Washington, D.C. Experimental Installations to Increase Diges- 
ter Capacity, H.A.SSCHREIBER. Civ Eng (NY) v 30 n 2 
Feb 1960 p 35-7. Plant in Washington, DC, with 12 digesters, 
each of 142,000 cu ft capacity, must meet 70% increase in 
quantity of sewage over that for which plant was designed; 
gas lift method, continuous gas diffusion method, mechanical 
mixing system, and gas recirculating system are under inves- 
tigation to find best method to accelerate biological process 
by more intimate mixing of raw and digesting sludge, and 
to prevent accumulation of heavy scum layer on top of 
digesting sludge. 

Waste Utilization. Effluent Grows Crops on “Sewer Farm,” 
T.M.SCOTT. Wastes Eng vy 30 n 9 Sept 1959 p 486-9. Effluent 
of new 16— mgd plant in Bakersfield, Calif, irrigates and 
fertilizes city’s 2500 acre “Sewer Farm” for crops not 
intended for human consumption; farm acreage is sufficient 
to handle twice as much as present quantity of effluent; 
plant provides only primary treatment. 


How One City Sells Its Sludge, C.E.IRVING. Compost 
Science v 1 n 1 Spring 1960 p 18-20. Sewage treatment plant 
in Schenectady, NY, produces and profitably sells dry sewage 
sludge for organic soil conditioning; flash drying equipment, 
producing sludge with less than 10% moisture content, dries 
blended mixture of vacuum filter cake and dried sludge in 
air stream; automatic control of cyclone temperature assures 
low moisture content; deodorization and dust collection equip- 
ment result in minimum air pollution. 


Utilization of Liquid Sludge, R.C.MERZ. Water & Sewage 
Works v 106 n 11 Nov 1959 p 489-93. Application of liquid 
digested sludge in waste land both for disposal and_ soil 
improvement; loadings from 10 to 100 tons of dry solids per 
acre of sludge, additions of commercial fertilizers, and leach- 
ing with local water before planting were investigated as to 
their effect on quantity of barley which plots could produce; 
results are favorable; costs are less than that of methods 
producing dried sludge. 


Watsonville, Calif. See Sewage Treatment—Water Reclamati_n. 


Wenatchee, Wash. One Way to Get Sewage Plant Built: Pro- 
hibit Further Sewer Extensions, C.E.MURRAY. Wastes Eng 
v 31 n 3 Mar 1960 p 138-40. Construction of new 4.3 :ngd 
treatment plant; plant is equipped with aer-degritter and 
Hapman tubular conveyor for grit removal; exclusion of 
industrial cooling waters from system and separation of storm 
waters and sanitary sewage in downtown area; plant com- 
prises primary clarifier, chlorine contact tank, vacuum filter, 
raw sewage pumps, and storm sewage pumps; butterfly valves, 
regulated by wet well water level controllers, keep plant 
units from being flooded during rainstorms. 


West Germany. Ein neuer Weg der Schlammbehandlung in 


Klaeranlagen, G.MUELLER-NEUHAUS, W.NOACK. Gas- u 
Wasserfach v 101 n 12 Mar 1960 p 285-9. New means of 
sludge treatment in treatment plants; FIGE method consists 
of dewatering of sludge in pressure filters followed by gasi- 
fication; gas produced is used for electric power generation ; 
design of gas manufacturing plant. 


Westernport, Md. See also Industrial Wastes—Paper and Pulp 


Mills. 


Community Treatment Plant for Upper Potomac River, 
R.HAZEN. Water Pollution Control Federation—J v 32 n 6 
June 1960 p 640-5. 21 mgd activated sludge plant is owned by 
Upper Potomac River Commission and serves pulp mill of 
West Virginia Pulp and Paper Co and towns of Luke and 
Westernport, Md, and Piedmont, W Va; it consists of primary 
clarifier, three aeration tanks, two final clarifiers, sludge 
thickener, sludge vacuum filter and turbine aerators ; municipal 
sewage is less than 5% of total flow, but it contributes some 
of phosphorus and nitrogen needed for activated sludge 
process. 


Wichita, Kan. Secondary Sewage Treatment Facilities are 3% 


Miles from Primary Plant, L.W.WELLER. Pub Works v 90 
n 11 Nov 1959 p 83-6. New facilities for average 45 mgd treat- 
ment plant; plant is laid out on unit basis, with each unit 
consisting of group of four trickling filters and one final 
tank; pumping station, trickling filters, chemical building, 
yapid mix chamber, combination flocculation and sedimenta- 
tion basin, and 17,000 ft long settled sewage transmission line 
between plant and existing primary plant, are described; 
yeconstruction of primary treatment plant. 


SEWER PIPE. See Pipe, Clay. 
SEWER TUNNELS. See Sewers. 
SEWERS 


See also City Planning; Pipe Lines; Public Works; Rat 
Eradication. 


Feasibility of Curvilinear Alignments for Residential Sani- 
tary Sewers, H.F.LUDWIG. Water Pollution Control Federa- 
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tion—J (formerly Sewage & Indus Wastes) v 32 n 1 Jan 1960 
p 1-24. Study showed that about 200 communities in United 
States used curvew sewers; tables give data of construction 
and operation of many of these sewers; answers to question- 
naire show that use of curved sewers had no adverse effects ; 
curved sewers mean savings in manholes and sewer length. 


Generation and Control of Sulfide in Filled Pipes, R.POM- 
EROY. Sewage & Indus Wastes v 31 n 9 Sept 1959 p 1082-95. 
Equation, for estimating maximum sulphide build-up has been 
derived from collection of data relative to sulphide generation 
in force mains and other filled sewers; cast iron lines carry- 
ing sewage containing substantial quantity of seawater showed 
much higher generation than predicted by equation; injection 
of compressed air is accomplishing large reduction or complete 
elimination of sulphide generation, due, in large part, to 
turbulence caused by bubbles. 


New Approach to Sewage Metering, W.M.BOLTON. Instru- 
mentation v 12 n 6 Nov-Dec 1959 p 14-15. Instrumentation 
for metering raw sewage load from Hamden, Conn, treated at 
City of New Haven plant; measuring system includes pre- 
fabricated Parshall flume liners built into manholes to serve 
as primary elements, and float actuated transmitters electri- 
cally connected to recording and integrating receivers at remote 
locations. 


Accident Prevention. Brooklyn’s School of Sewerage Safety, 


S.LEVI. Am City v 75 n 1 Jan 1960 p 69-71. School is 
equipped with full scale model sewer, above ground, consisting 
of 45 ft of 36 in. corrugated steel pipe, brick manhole 8 ft 
high, with sewer stubs, manhole head, and cover, also gas or 
smoke chamber 8x8x8 ft in size built of fire-retarded wood 
and floored with concrete; maintenance employees are trained 
in detection of toxic and explosive gases, in use of protective 
devices, and in first-aid procedures. 


Concrete. See also Sewers—Construction ; Sewers—Design. 


Conerete Corrosion Induced by Sulphur Bacteria in Sewer, 
J.A.FORRESTER. Surveyor v 118 n 3517 Oct 31 1959 p 881-4. 
Rapid deterioration effects on concrete in main sewer at 
Burton upon Trent in Great Britain have been tested; concrete 
cubes made with ordinary portland cement and with sulphate- 
resisting portland cement and other, concrete test pieces 
have been exposed in sewer for 2 yr and deterioration 
assessed; results show deterioration is due to sulphuric acid 
generated by bacterial activity comparison of this corrosion 
with that found in warmer climates. 


Sewer Corrosion and Protective Coatings, C.G.MUNGER. 
Civ Eng (NY) v 30 n 5 May 1960 p 57-9. Causes of corrosion 
in concrete pipes; role of oxygen shunning Vibrio desulphur- 
icans anaerobic bacteria and of oxygen consuming aerobic 
bacteria ; pictures show forms of corrosion caused by bacteria ; 
use of heavy troweled vinyl coating applied in several coats 
to thickness of about 4% in. and of clay liner, plate and tile, 
and epoxy resins; requirements for perfect coating. 


Construction. See also Earth Boring Machines; Excavation ; 


Sewers—Germany ; Sewers—Outfall. 


Air-Blown Concrete Speeds Sewer Job, B.TAYLOR. Eng & 
Contract Ree v 73 n 1 Jan 1960 p 107-10. New placement 
technique using long distance concrete blowing by air pressure, 
removal of road shale muck by skip and headframe, and clay 
knives employed at interceptor sewer project at Hamilton, 
Ont; 14%, yd and 4 yd skips are used on headframes; rock 
bolts used instead of steel ribs in excavation; concrete is 
placed by blowing only in large size tunnels, while in those 
under 8 ft diam, handwork is used. 


Cold ‘‘Caisson” in Lower Manhattan, S.M.PARKHILL. Com- 
pressed Air Mag v 65 n 3 Mar 1960 p 14-19. 318 ft deep 
access shaft on Manhattan side for construction of 8.5 ft 
diam, 8000 ft long sewerage tunnel under East River was 
driven by using method of ground solidification by freezing ; 
21 freeze holes, 8 in. diam, 12 ft deep, were drilled around 
shaft for 6 in. diam steel freeze pipes supplied by two am- 
monia brine refrigeration units; concrete lining of frozen 
walls after excavation; construction of shaft in Brooklyn 
side and drilling of tunnel by using 5 drill jumbo and 
cautious blastings. 

Jacking 1200 Feet of Concrete Pipe for Storm Drain. Eng 
News-Rec v 164 n 22 June 2 1960 p 36-8, 40. Jacking of 
120 in. diam pipe for storm drain job at National City, Calif, 
is longest such operation for large pipe ever accomplished 
entirely from one jacking pit; use of boring machine that 
chewed away ground ahead of jacking, jacking stations with 
3800 tons of jacking effort, and steel channels to make first 
four pipe joints rigid assembly. 

New Technique Should Simplify Sewer Construction. Com- 
monwealth Engr v 47 n 1 Aug 5 1959 p 66-7. Cost of sewer 
construction can be reduced as result of experiments with 
new power boring methods; development of suitable flangeless 
concrete and earthenware pipes and flexible joints; new 
augering machine; air powered machine for jointing sections 
of pipe and pushing them through. 

Ocean Front Sewer Project, E.G.STUDLEY. Water & Sewage 


Works v 107 n 3 Mar 1960 p 121-3. Description of 3.5 mi 
ocean front project of city of Los Angeles; water table was 
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SEWERS—Construction—Continued 
lowered by new modified well point method; use of 42 in. 
bell and spigot clay pipe; problem of making resistant joints 
in this size pipe was overcome by development of diaper 
joint method. 

Overhead Trolleys Handle Concrete Forms in Tunnel. Con- 
struction Methods & Equipment v 42 n 1 Jan 1960 p 165-7. 
Trolley rolls along lower flange of steel beam and handles 
concrete forms inside Piney Branch Storm Sewer in Wash- 
ington, DC; clamp assemblies, every 14 ft, support entire 
length of beam; injection rig is used for stabilizing bad 
ground with calcium chloride and sodium silicate; mucking 
operations; 1500 efm air compressors used. 


Well Points Win Dewatering Battle in Sewer Tunnel, G.M. 
TURNER, W.D.MURPHY. Civ Eng (NY) v 30 n7 July 1960 
p 48-9. 1800 ft long 5 ft diam tunnel, and 36 in, diam pipe 
within tunnel, for sewer works in Richmond, Ind, have been 
constructed 10 ft below groundwater level; use of deep shaft 
well point pumps, installed in five shafts and connected to 
cluster of well points installed in bottom of each shaft to 
lower water level; use of half circle shields against caving in 
of sand and gravel soil; lining of shafts and tunnel with 
tunnel liner plates. 

Corrosion. See Sewers—Concrete; Sewers—Maintenance and 
Repair. 
Design. See also Sewers—Outfall. 


Design and Construction of Sanitary and Storm Sewers. 
ASCE—Manuals of Eng Practice n 37 1960 283 p. Manual 
prepared by joint committee of ASCE and WPCF consists of 
orderly presentation of facts concerning: organization and 
administration of sewer projects, surveys and investigations, 
quantity of sanitary sewage, quantity of storm water, hydrau- 
lics of sewers, design of sewer systems, appurtenances and 
special structures, materials for sewer construction, structural 
requirements, construction plans and specifications, contruction 
methods, and requisite pumping stations. 


Die Anwendung der Prandtl-Colebrookschen Formel auf die 
Berchnung von Entwaesserungsleitungen, G.LAMMERS. Gas- u 
Wasserfach v 101 n 24 June 10 1960 p 615-20. Application of 
Prandtl-Colebrook formula in caleulation of sewage pipe 
lines; calculation of rate of flow; general formula of flow 
and study of turbulence; problem of separate resistances ; 
application of new experience in calculation of sewage pipe 
lines; application of Prandtl-Colebrook formula to pipes of 
any cross section. 

Simplified Sewer Design, R.B.STEYTLER. Pub Works v 91 
n 6 June 1960 p 102-4. Special numerical nomograph for 
design of sanitary and storm sewers is presented; city engi- 
neers of Erie, Pa, adopted Kutter’s formula n= 0.013 in 
nomograph which is expected to suit best type of material, 
velocities and sewer sizes. 


Some Structural Aspects of Design of Concrete Pipelines, 
N.W.B.CLARKE, O.C.YOUNG. Instn Civ Engrs—Proe v 14 
Sept 1959 Paper n 6358 p 67-96. Number of observed failures 
show that current British practice in design and construction 
of sewer pipe lines is of doubtful structural efficiency and 
economy; suggestions are made regarding adoption of Mar- 
ston’s method of load estimation, methods of strengthening 
pipes, of avoiding secondary loading and stresses, and amend- 
ment of codes and standards. 


Structural Design of Clay Pipe Sewers, J.B.POWERS. Pub 
Works v 91 n 1 Jan 1960 p 110-13. Calculation of vertical 
and horizontal loads on pipe in trenches; diagram for compu- 
tation of loads; wheel loads transmitted to underground pipes ; 
table shows load factors for six types of clay pipe embedment 
based on ASTM Specification C-12-58T; crushing strength 
requirements for standard strength and for extra strength 
clay pipes; approximate safe values. 

Flow. See also Flow of Water—Open Channels; Flow of Water 
—FPipes; Sewers—Design. 

Plow Equations for Sewage Sludges, V.C.BEHN. Water 
Pollution Control Federation—J v 32 n 7 July 1960 D 728-40 
Paper reviews principles of flow of Newtonian and non- 
Newtonian fluids in pipe lines; flow of sludge in pipe lines 
shows Bingham plastic behavior, but in some cases pseudo- 
plastic and even thixotropic behavior; equations for shear 
stress/shear rate relationship for laminar flow, pressure drop 
Reynolds number, and friction factor relationships ; with aid 
of viscometry, estimates can be made of pressure drops in 
pipe lines carrying sewage sludges. 23 refs. 

: Measurement of Manning’s Roughness oeffici 
SCHMIDT. Sewage & Indus Waste vy 31 re ae 968 
p 995-1003, Study on master plan for trunk sewers and sewage 
treatment facilities for Kansas City, Mo; depth measurements 
were made with aluminum gaging rod; velocity measurements 
by conductivity method, as Pierce method was not reliable ; 
variations in Manning’s n oceurred with changes in depth of 
flow in sewers ; subsequent conditions can change design value 
of n; variations in n by bottom deposits. ‘ 


Germany. Druckluft-Schildvortrieb unter de i 
wit, k ‘Se ) m Rhein, F.HE 
H.DOMZIG. VDI Zeit v 102 n 20 July 11 1960 é eae 
Compressed air and shield tunneling under Rhine near Dues- 


Maintenance and Repair. 


SEWERS—Continued 


F ee ae : rod 
seldorf ; illustrated description of building 905 m long inver 
syphon for sewage removal; maximum daily advance was 
11.4 m; prefabricated reinforced tubbing was used for 300 m 
length of outside wall instead of customary cast iron tubbing. 


Lining. See Plastics—Epoxy ; Sewers—Maintenance and Repair. 


Atlanta Threads Sewer Down Through 
Manhole. Wastes Eng v 31 n 2 Feb 1960 p 86, 91. Salvaging 
of 600 ft of 66 yr old, partially collapsed, brick trunk sewer 
by relining it with reinforced concrete, built in place to 
conform as closely as possible to existing contours of sewer ; 
two concrete cages of welded wire fabric were specified for 
relining, embedded in 6 in. of gunned concrete ; work was done 
from inside using existing manholes as access. 

20-Year Sewer At One-Third Cost, T.M.KELLER. Am City 
vy 75 n 7 July 1960 p 90-1. Use of corrugated metal pipe to 
repair 16,000 lineal ft of deteriorated sanitary sewer is 
saving Monroe, La $1,300,000; severe corrosion was found 
in 30, 33, and 36 in. diam reinforced concrete pipes; metal 
pipes, 6 in. smaller in diam were pulled into concrete pipes 
through new manholes, and interspace was filled with grout. 


Outfall. See also Flow of Fluids—Jets. 


Design, Construction, and Operation of Sewer Outfalls in 
Estuarine and Tidal Waters, F.L.HEANEY. Water Pollution 
Control Federation—J v 32 n 6 June 1960 p 610-21. Investiga- 
tion on sewer outfalls serving municipalities from 14,000 to 
100,000 persons in New England ccastal areas ; constructional 
deficiencies and hazards caused by outfalls ; proper design must 
consider degree of treatment, emergency bypasses, discharge 
of sludge, location of outfall, and hydraulic aspects; design 
calculations and formulas; aspects of maintenance and repair. 

Diffusers for Disposal of Sewage in Sea Water, A.M.RAWN, 
F.R.BOWERMAN, N.H.BROOKS. ASCE—Proe v 86 (J Sani- 
tary Eng Div) n SA2 Mar 1960 pt 1 Paper n 2424 p 65-105. 
By use of large multiport diffusers on ends of their outfalls, 
Los Angeles County Sanitation Districts have, in recent years, 
greatly improved characteristics of ocean water near disposal 
site despite increasing discharges of primary effluent; history 
of ocean outfall system operated at Whites Point, Calif; 
predicting dilutions of sewage effluent discharged in sea water ; 
hydraulic design of large diffusers. 

Engineering Ocean Outfalls, R.R.ALVY. Consulting Engr 
(St Joseph, Mich) v 14 n 3 Mar 1960 p 96-104. Ocean disposal 
of sewage and industrial wastes and effect on marine resources ; 
reference made to design of new facilities for Hyperion Treat- 
ment Plant, Los Angeles, which was expanded to discharge 
up to 600 mgd of unchlorinated primary effluent through new 
ocean outfall into Santa Monica Bay; factors to consider in 
determining suitability of submarine outfall site, such as 
oceanography and geology; location of discharge; structural 
design and construction; laying of pipes, and pipe materials. 


Giant Outfall Rides Rubber Rollers. Western Construction 
v 35 n 7-A July 1960 p 41-8, 47. 3850 ft 49 in. diam concrete 
jacketed welded steel offshore outfall sewer pipeline at 
Watsonville, Calif, was placed on ocean floor by pulling 
method; hoist system on anchored derrick barge pulled pipe 
line on rollers. 


Setting World’s Largest Underwater Sewer Outfall, A. 
FERTELL. World Construction v 13 n 6 June 1960 p 15-18, 
23. Outfall sewer of Los Angeles Hyperion treatment plant 
is 54% mi long, 14 ft diam reinforced concrete pipe line; 
development of special yard for pipe casting and assembly 
and 275 ft high mobile work-platform; legs of platform can 
be lowered or jacketed clear of bottom; pipe sections, assem- 
bled of eight joints, 192 ft long and weighing 720 tons, are 
lowered from platform; submersion by steel submarine-type 
pontoon, 210 ft long and 14 ft in diam which is flooded for 
sinking. 


St. Louis, Mo. Maline Creek Trunk Eliminates ‘‘Worst Health 


Problem in U.S.’, W.K.KEHR. Wastes Eng v 31 n 6 June 
1960 p 312-14. St. Louis Metropolitan Sewer District is build- 
ing three trunk lines for $1.7 million to eliminate need for 18 
existing small treatment plants in various centers of area; 
alignment of sewers was adapted to planned channel; traveling 
shield is used in trenching. 


Storm. See Highway Systems—Drainage ; Sewers—Construction ; 


Sewers—Design. 


SEWING MACHINES 
Manufacture. Programmed Conveyor System Integrates Finish- 


ing Operations, W.C.HAYES. Automation v 7 n 8 Mar 1960 
p 63-8. Extensive automatic handling system of Singer Mfg 
Co, which carries sewing machine components through various 
finishing and assembly operations; how handling system was 
conceived, economically justified, and installed as part of 
broad scope cost reduction effort. 


SHAFT SINKING 


See also Excavation; Mine Shafts; Mine Ventilation; Mines 
and Mining; Mining Engineering—Research; Rock Drilling. 


Anforderungen an die Tonsuspension beim Schachtbohren, 
P.G.MEERMAN. Chemie-Ingenieur-Technik y 82 n 1 Jan 1960 
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SHAFT SINKING—Continued 


p 34-9. Requirements of clay suspensions in shaft boring; at 
Beatrix Mine of Dutch state mines, two shafts of 7.6 m diam 
are being bored ; boring fluid is clay suspension which lubri- 
cates, cools bits and barrels, also flushes out bored material, 


ane must partially compensate for rock pressure of borehole 
walls. 


Blasting Practice in Shaft Sinking and Tunnelin B.G 
FISH, R.WESTWATER. Inst of Min Engrs—Proe of Soo 
sium July 1959 p 421-36 (discussion) 436-8. Examples of depth 
of round, drillmg ratio and blasting ratio from number of 
recent operations ; shotfiring procedures with particular atten- 
tion to technique of using parallel electrical firing from 
main power supply; distinction between practice in small 
tunnels, where air-leg mounted percussive drills are ideal, 
and large tunnels, where there is strong case for drilling 
carriages and cradle mounted drilling machines. 


Deepening of No. 1 Vertical Shaft at Premier (Transvaal) 
Diamond Mining Co., Ltd., D.BORCHERS. Instn Min & Met 
—Trans v 69 pt 2 1959-60 p 63-81, (discussion) pt 5 Feb 
1960 p 237-47. Work of deepening shaft and of station cutting 
from 1352 ft below collar to 190214 ft while mine continued 
in full production; shaft duty and schedules, isolation of 
sinking compartments, spillage box and _ general hoisting 
arrangements; equipping schedule, blasting procedure, ven- 
tilation, and surface bank layout. 


Drill-Rig Combine Speeds Sinking. S African Min & Eng 
J v 71 n 3526 Sept 2 1960 p 568, 565. Combination of percus- 
sive rotary drills and collapsible drilling jumbo cuts drilling 
time and reduces labor force from 40 to 7 men; there is less 
congestion at shaft bottom since drilling replaces 40 hoses, 
20 drifters with steel, and 30 workmen; longer rounds and 
accurate drill pattern result in reduced overbreak; bit life 
is longer. 


Example of Overcoming of Shaft Sinking Difficulties in 
Poland, F.MISIONG, B.SZTUKOWSKI. Inst of Min Engrs— 
Proc of Symposium July 1959 p 381-91 (discussion) 392-3. 
Drilling, freezing and lining operations employed under diffi- 
cult geological and hydro-geological conditions; methods of 
sealing brine leakage included cementation and _ extensive 
ground injection, cement injections through outside holes and 
through freezing holes, which were implemented to overcome 
inundation; composition of grout during these conditions, 
shaft dewatering and sealing off lining from inside. 

Fast Shaft Sinking by Conventional Methods at El Akeba, 
Morocco, IL.K.HARTLAND. Eng & Min J v 161 n 9 Sept 1960 
p 115-18. 21-ft diam shaft in copper mine was sunk 813 ft 
and 840.6 ft of permanent lining installed in 29.66 day period 
using simple equipment; advance per man shift was 5.38 in. 
for sinking and 9.34 in. for lining; to allow sinking and 
walling to be carried on simultaneously, two-deck steel scaffold 
suspended on 1.5 in. rope was installed in shaft; work on 
permanent line was carried out from lower deck. 


Improving Shaft Sinking Speeds, F.C.SWALLOW. Colliery 
Eng v 87 n 433 Mar 1960 p 119-21. Comparison between British 
and South African approaches to shaft sinking; in South 
Africa heavy equipment may be moved quickly from shaft 
to shaft, keeping sinking plant capital required to minimum; 
importance of developing simultaneous work; organization 
and management of sinking. 


Large Boreholes Speed Up Sinking of Sub-Vertical Shafts, 
H.ROSSOCHA. § African Min & Eng J v 71 n 3520 July 22 
1960 p 188-9. Method of drilling up to 800 ft long 32 in. diam 
boreholes has been developed in Germany; large diameter 
holes can be used for drainage, access, and in sinking of 
shafts connecting levels; in addition to low costs, method has 
advantage of minimum preparatory work, minimum sinking 
gear, no power or water supply on surface, no fan pumps or 
boiler. 

Large Circular Underground Shaft Sinking at Climax, W.F. 
DISTLER. Min Congress J v 46 n 1 Jan 1960 p 42-4, 62. 
Location of shaft chosen to take advantage of good conditions 
and quick access to all areas of 600 level of mine; ultimate 
depth of shaft is 767 ft; 19 ft diam shaft has 8x18'4-ft cage 
compartment which can transport men and machinery; shaft 
is lined with concrete. 

M.A.Hanna Company Sinks Circular Shaft, R.W.PETERSON. 
Min World v 22 n 4 Apr 1960 p 33-5. Round shaft was 
chosen because it could be fully concreted to shut off water 
inflows which could come from overburden and faulted zone; 
shaft is over 2700 ft deep with 20 ft inside diameter; operation 
used two-deck work stage suspended from three winches ; 
sinking cycle involves pulling 8.5 ft round and loading muck 
into 100 cu ft buckets; complete use of 30 ft concrete forms 
required four days. 

Method Study Applied to Shaft Sinking and Tunnelling 
in Coal Mines in Great Britain, J.N.BOOTH, R.G.WATT. Inst 
Min Engrs—Proc of Symposium July 1959 p 350-65 (discus- 
sion) 365-8. Development of method study and operational 
yesearch within organization of National Coal Board; exam- 
ples of actual studies in both sinking and tunnelling indicating 
facility with which method study techniques indicate those 
factors which limit performance even in cases of apparently 


efficient operations. 
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Methods and Costs of Shaft Sinking in Coeur D’Alene Dis- 
trict, Shoshone County, Idaho, J.R.McWILLIAMS, E.G.ERICK- 
SON. US Bur Mines—Information Cir n 7961 1960 49 p. 
Projects include 2 new shafts collared underground, 1 new 
shaft collared on surface, and deepening of 10 existing shafts; 
shaft projects ranged in size from two to four compartments 
and from 160 to 2083 ft in depth; both hand and machine 
shoveled shafts were represented; sinking costs ranged from 
$135.86 to $228.84/linear ft. 


Methods and Costs of Sinking Cireular Concrete-Lined 
Ventilation Shaft, L.WILLIAMS. US Bur Mines—Information 
Cir n 7955 1960 31 p. Vertical air shaft in Birmingham, Ala, 
iron district was sunk with circular cross section and lined 
with concrete; method of sinking shaft and costs in man-hours 
with descriptive list of equipment and statement on size and 
neces temporary buildings; shaft was completed at depth of 

t; 


Mindola Sub-Vertical Shaft, D.MYTTON. S African Min & 
Eng J v 71 n 3509 May 6 1960 p 1097, 1101. In order to main- 
tain continuity of production it became necessary to sink 
sub-vertical shaft at point 2200 ft from No. 1 shaft; sha t 
will be sunk using temporary hoists situated on 2630 ft level; 
lining and shuttering technique. 


Mining Equipment for Shaft Sinking, R.G.WATT. Colliery 
Guardian v 201 n 5193, 5194 Oct 27 1960 p 491-8, Nov 38 
p 519-22. Mechanical mucking, increased winding capacity, 
improved concrete supply and placing, surface arrangements 
and services, and improved methods of firing. 


Neuerungen beim Schachtbau, bei der Schachtfoerderung 
und beim Tiefbohren auf der Deutschen Bergbau-Ausstellung 
1958, H.R.KUKUK. Glueckauf v 95 n 11 May 23 1959 p 688-98. 
New developments in shaft sinking, mine hoisting, and shaft 
drills as demonstrated at German 1958 mining exhibition. 


New Lashing Gear Increases Cactus Grab Capacity. S Afri- 
can Min & Eng J v 71 n 3517 July 1 1960 p 47, 49, 51. New 
compressed air operated unit consists of vertical base section 
column extending from top of lowest second deck through 
bottom of lowest deck of galloway stage; below this point is 
horizontal boom operating grab, and at bottom of vertical 
cabin is driver’s cabin; grab capacity is increased to 30 cu ft. 


New Mining Machine for High-Speed Shaft Sinking and 
Roadway Tunnelling, J.VOROPINOV, R.KITTRICH. Inst of 
Min Engrs—Proec of Symposium July 1959 p 482-90 (discussion) 
490-1. New method which uses machine being developed in 
Soviet and Czechoslovakian laboratories and tesing mines; 
construction and technology of rock breaking parts of machine, 
and power requirements in these parts; operation and per- 
formance of machine in removing rock and its overall per- 
formance under difficult conditions, principles of construction 
of machine and its value as economic proposition. 


New Shafts of Dutch State Mines, J.M.WEEHUIZEN, Inst 
of Min Engrs—Proec of Symposium July 1959 p 28-60 (discus- 
sion) 61-5. Shaft sinking applying freezing and drilling pro- 
cedures; choice between freezing and drilling method for 
sinking is principally determined by nature of strata; mainly 
soft to medium hard strata and smaller diameters tend to 
application of drilling method, whereas hard water bearing 
strata and larger diameters tend to application of freezing 
method. 


Problems of Shaft Sinking in Poland, J.GALANKA. Inst of 
Min Engrs—Proe of Symposium July 1959 p 369-76 (discus- 
sion) 377-80. Methods in which preliminary technical con- 
siderations are dealt with, before embarking on shaft sinking 
operations undertaken in Polish mining industry; choice of 
method of shaft sinking, calculation of strata pressure, calcu- 
lation of required thickness of shaft lining and selection of 
material used for shaft lining. 


Proceedings of Symposium on Shaft Sinking and Tunnelling. 
Inst of Min Engrs—Pyroc of Symposium July 1959 516 Dp. 
Group of 24 papers by 40 authors presented at Symposium on 
Shaft Sinking and Tunnelling Committee on July 15-17 1959 
in London; individual papers are indexed separately. 


Rope Spin Experienced on Sinking Shafts Equipped with 
Non-Spin Ropes, R.G.SYNMAN. Certificated Engr v 33 n 4 
Dec 1959 p 101-3 (discussion) 103-7. Although no. complete 
remedy was found, descriptions are given of various expe- 
dients which were tried in effort to overcome tendency to spin 
of winding ropes, 2 in. diam, of ‘non-spin’ construction used 
for sinking mine shaft 27% ft diam and 6474 ft deep. 


Rotary Drilling Speeds Arkansas Shaft Sinking, MHONKE. 
Min World v 22 n 7 June 1960 p 26-9; see also Eng & Min 
J v 161 n 5 May 1960 p 90-2. Reynolds Mining Co drilled 
three 72-in. shafts to reach bauxite ore at depths over 500 ft; 
method of freezing unconsolidated sediments and drilling, 
using rotary clay seal method; use of 94-in. diam reaming 
bit with 20-in. leader for pilot hole; cement grout pumped 
between steel casing and shaft walls under hydrostatic pressure 
applied to prevent internal collapse. 


Shaft Planning for Mines in New Consolidated Gold Fields 
(ree D.M.JAMIESON, M.P.PEARSE. S African Inst Min 
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& Met—J v 60 n 8 Mar 1960 p 399-400. Discussion of paper 
indexed in Engineering Index 1959 p 1257 from June 1959 
issue. 


Shaft Raising and Sinking in Sweden, V.S.EPSTEIN. Inst 
of Min Engrs—Proe of Symposium July 1959 p_ 119-36 (dis- 
cussion) 137-8. Importance of improving mechanized methods 
of driving raises and sinking shafts in order to prolong work- 
ing life of personnel engaged in these undertakings; main 
methods of driving raises in Sweden, including two-compart- 
ment raises; single-compartment raises; employment of steel 
ladder platform and drilling platform; raising with long holes 
and development of drilling platform elevator; shaft loading 
equipment development at Kiruna mine. 


Shaft Sinking After Drilling Axial Hole and Walling with 
Liners Suspended without Provisional Support, P.STASSEN, 
H.van DUYSE. Inst of Min Engrs—Proe of Symposium July 
1959 p 468-79 (discussion) 479-81. Belgian technique of ex- 
cavating staple shafts by drilling upwards, in axis of shaft, 
hole of 610-813 mm, and use of this large diameter hole for 
removal of broken ground towards lower level from com- 
mencement of winzing; suspended concrete blocks are used 
as lining and work involved in emplacement of liners ; adyan- 
tages of system of lining as it has been adapted. 


Shaft Sinking in Canada, W.E.BENNETT, P.HARRISON, 
G.E.SMITH. Inst of Min Engrs—Proe of Symposium July 
1959 p 238-50 (discussion) 251-2. Major shaft sinkings in 
Canada with reference to siting, equipment and operation of 
shafts; discovery and development of Blind River area uranium 
mines led to great improvements in Canadian shaft sinking 
practice during 1955-1957; methods of organizing sinking 
operations, composition of team of personnel engaged in shaft 
sinking, muckling, drilling, blasting, and timbering cycles, 
and analysis of performance. 


Shaft Sinking in Great Britain Since 1947, F. MARSH. Inst 
of Min Engrs—Proe of Symposium July 1959 p 215-33 (dis- 
cussion) 236-7. Major sinkings proceed at rates which are 
200-300% higher than those achieved in earlier years; prin- 
cipal bottlenecks have been eliminated: hand muckling has 
been replaced in every major shaft by mechanical methods ; 
dirt disposal methods at surface are quicker and safer; winding 
capacity at new sinkings has been substantially increased ; 
semi-simultaneous methods have been successfully employed to 
give high speeds. 


Shaft Sinking in West German Coal Mining Industry, F. 
JANSEN, E.GLEBE. Inst of Min Engrs—Proe of Symposium 
July 1959 p 139-63 (discussion) 163-8. State of shaft sinking 
and lining; purpose and organizing of cooperative technical 
institutions in industry and program for future research; 
importance of determining basis for calculating strength of 
frozen cylinder and static calculation of shaft lining with 
various materials. 


Shaft Sinking Practice in South Africa, H.MacCONACHIE. 
S African Inst Min & Met—J v 60 n 5, 8 Dec 1959 p 247-8, 
Mar 1960 p 398. Discussion of paper indexed in Engineering 
Index 1959 p 1257 from June 1959 issue. 


Shaft Sinking Through Water-Bearing Dolomite at Goderich, 
Ontario, J.G.S.HYND. Can Min J v 81 n 8 Aug 1960 p 74-6. 
Concrete lined shaft 16 ft in diam was sunk through water 
bearing strata; object is to consolidate permanently all joints 
and fissures in order to prevent subsequent flow of water to 
shaft or drive during excavation; treatment is preferably 
carried out before sinking; it is necessary to gain access to 
individual underground water courses by suitably drilled holes. 


Shire vnedrit burenie vertikal’nykh shakhtnykh stvolov, D.I. 
MALIOVANOV, LI.ZAKOVRYASHIN. Ugol v 34 n 4 Apr 
1959 p 12-18. More drilling of vertical mine shafts is advocated ; 
in Soviet Union, both churn drills and core drills are used for 
shaft drilling; evolution in design of shaft drilling rigs since 
1939; efficiency of several types of rigs is compared; suggested 
design during 1960 calls for rig drilling shafts of 5 to 5.5 
m in diam, so that by 1965 25% of new and reconstructed 
shafts would be sunk by drilling. 


Shot-Boring Machine Drills Ventilation Shaft, P.C.ZIEMKE. 
Mechanization v 24 n 9 Sept 1960 p 85-7. Shot-boring machine 
used to sink 66 in. diam 650 ft ventilation shaft; equipment 
included bailer, core puller, cable reel, drill and derrick; to 
guide drilling operation 2 in. diamond core drill was sunk 
to intersect underground operations and develop drill log. 


Simultaneous Shaft Sinking and Lining at South Kirkby 
Colliery, H.KENDALL, J-HAWLEY. Iron & Coal Trades Rev 
v 181 n 4799 July 8 1960 p 73-83. System of simultaneous 
sinking and lining made high speed sinking possible; sinking 
cycle is capable of producing 11 ft advance/24 hr; modified 
system of lining is more than capable of keeping pace with 
sinking rate; double-drum, flat rope, electric winding engine 
was used to hoist hoppits to surface; operation of hydraulically 
powered movable shuttering. 


Sinking No. 2 Shaft, Harmony Gold Mining Co., Ltd., O.F.S., 
S.C.NEWMAN. Instn Min & Met—Trans v 68 pt 11 1958-59 
Aug 1959 p 540-5. Discussion of paper indexed in Engineering 
Index 1958 p 1132 from Sept 1958 issue. 


SHAFT SINKING—Continued 


Sinking No. 3 Shaft at Westvaco Trona Mine, Intermoun- 
tain Chemical Co., Sweetwater County, Wyo, ¥F.L.WIDEMAN, 
C.A.ROMANO, T.BERRY. US Bur Mines—Information Cir 
n 7914 1959 31 p. Trona is mined by room-and-pillar method ; 
deseription of trona deposit; formations penetrated by No. 8 
shaft, and methods of breaking and loading rock and placing 
conerete shaft lining while sinking it; shaft has circular 
cross section, with inside diameter of 18 ft and is lined with 
conerete throughout its entire depth. 


Sinking of Lens Shaft No. 19 (Collieries of Basin du Nord 
and of Pas-de-Calais), F.POT. Inst of Min Engrs—Proe of 
Symposium July 1959 p 301-16 (discussion) 316-17. Salient 
features in sinking and lining of shaft in North of France; 
costs and unit performance; details on sequence of operations 
and equipment used. 


Sinking Small Concrete-Lined Shaft in Wyoming, K.NOBS. 
Min Congress J v 46 n 5 May 1960 p 58-9, 64. Time and 
effort expended prior to sinking with view to minimizing 
problems that might be encountered in passing through 415 
ft of water bearing and poorly cemented arkosic sandstone ; 
four 10 in. ID cased wells were drilled on shaft site and deep 
well turbine pumps used capable of pumping 350 gpm _ to 
minimize water trouble; characteristics of 74% ft ID circular 
concrete lined shaft. 


Skorostnaya prokhodka skipovogo stvola na shakhte ‘“‘Novo- 
Butovka,” ILS.NOVSKII, N.A.MOROZOVA. Ugol v 34 n 8 
Aug 1959 p 22-4. Accelerated sinking of skip shaft at Novo- 
Butovka mine; design of shaft sinking unit; simultaneous 
sinking and installation of permanent concrete lining; com- 
plete mechanization of dirt removal and reduction of time for 
auxiliary operations; in Apr 1959 unit completed shaft at 


rate of 264.6 m per mo; 48% of sinking was in shale and 52% 
in sandstone. 


Cementing. Bentonite Grouting in Shafts and Tunnels—Ex- 


periences in Hungary, L.SAROSI, A.FITZEK. Inst of Min 
Engrs—Proe of Symposium July 1959 p 201-12 (discussion) 
212-14. Necessity of excluding edge water prior to grouting 
operations and methods of achieving this; main grouting 
materials and details of their application in relation to their 
properties ; effectiveness of bentonite grouting in barring 
water infiltration is noted; preparations made prior to ben- 
tonite grouting, and application of trial grouting; tests car- 
ried out to determine quality of bentonite to be used. 
Chemical Grout Technique Solves Meramec Shaft Sinking 
Problem, L.BILHEIMER. Eng & Min J vy 160 n 11 Nov 1959 
p 107-9. Chemical grout is used to seal off permeable, water 
bearing sandstone prior to penetration by shaft sinking in 
mine developing iron ore deposit near town of Sullivan, Mo; 
two 19-ft 1 in. ID cireular shafts are being sunk in footwall 
to exploit large magnetite-hematite orebody; shafts will be 
about 38000 ft deep; production of iron ore is scheduled to 
begin in 1962 at rate of 12,000 tons per day; American 
Cyanamid’s AM-9 chemical grout offered best solution. 


History of Cementation in Shaft Sinking, F.G.ATHERTON, 
W.S.GARRETT. Inst of Min Engrs—Proe of Symposium July 
1959 p 394-413 (discussion) 413-20. Two achievements of last 
100 yr in cementation process are treatment of cavernous 
dolomite and other strata in South Africa and silicatization 
process and treatment of porous sandstone; special features 
of former technique such as drilling ; cementation treatment, 


shaft flooding; recent developments include cement/bentonite 
grout and chemical grout. 


Pre-Grouting at No. 2D Shaft, President Brand Gold Mining 
Company, Limited, R.A.MUDD. S African Inst Min & Met—J 


v 60 n 4 Nov 1959 p 180-90. Discussion of paper indexed in 
Engineering Index 1959 p 1258 from Sept 1959 issue. 


Drainage. See Mines and Mining—Drainage. 


Freezing. See also Potash Mines and Mining—Saskatchewan. 


_ Construction by Freezing of New 50-Metre Length of Tub- 
ing While Maintaining Normal Winding of 8000 Tons per 
Day, J.VENTER. Inst of Min Engrs—Proe of Symposium 
July 1959 p 457-66 (discussion) 466-7. Coal mine in Belgium is 
equipped with cast iron tubbing, 6 m in diam and 543 m in 
height, in region of water bearing overburden ; consequently 
upon ground movements caused by exploitation, tubbing was 
badly damaged, and large influxes of water were produced 
between depths of 25 and 55 m; up to 65 m was refrozen and 
reinforced concrete cylinder, 1.20 m thick, was built. 


Das Berechnen der notwendigen Kaelteleistung beim Ab- 
teufen von Gefrierschaechten, H.A.van der VELDEN, W.J. 
SCHAFFERS. Glueckauf v 95 n 20 Sept 26 1959 p 1237-44. 
Calculation of necessary refrigerating capacity by sinking 
freezing shaft ; process of freezing surrounding rocks; con- 
vection within single freezing pipe; spread of freezing around 
single pipe and around set of pipes arranged in circle. 


L’emploi de tuyaux en polythene pour le fongage par con- 
gelation des puits de mine, P.L.GERARD, S.A.d’ARENDONK. 
Revue C v 1 n 9 1959 p 5-11. Polyethylene tubes for shaft 
sinking by freezing process; tubes used to circulate cold 
calcium chloride brine in freezing process: by this method 
cold loss during sinking is lowered, freezing process is ac- 
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celerated, energy consumption is reduced and ice wall has more 
favorable shape; laying of polyethylene pipes more than 500 
m long; examples of application. 


Temperatur-und Dehnungsmessungen in einem Gefrierschacht 
K.WERNER. Bergbau Archiv v 20 n 1-2 1959 p 1-32. Measure- 
ment of temperature and stresses in shaft sunk by freezing ; 
of 492 m of 5.50 m diam Kapellen shaft, 230 m were sunk by 
freezing ; design and use of remote controlled measuring 
devices ; study of behavior of rock during freezing and thaw- 
ing; evaluation of permissible load on lining. 36 refs. 


Theoretical Investigations into Rock Freezing Process, G.I 
MANKOVSKY. Inst of Min Engrs—Proe of Symposium. July 
1959 yp 439-55 (discussion) 455-6. Main questions connected 
with theory and practice of strata freezing are method of 
calculating temperature fields in rock freezing, method of 
accelerating rock freezing at great depths, and rock freezing 
under filtration flow conditions and technical calculations for 
each method ; hydraulic models used during investigations, and 
equations for various tests and operations. 


Grouting. See Shaft Sinking—-Cementing. 
SHAFTS AND SHAFTING 
See also Mechanics; Rotors. 


_ Calculating Critical Speeds, H.G-HOESCHEL, Machine De- 
sign v 32 n 3 Feb 4 1960 p 141-6. Simplified approach for 
mathematical determination of critical speeds for solid or 
tubular shafts of round cross section. 


Critical Speeds Simplified, F.F.FERRARY, J.E.NELSON. 
Machine Design v 32 n 17 Aug 18 1960 p 152-4. Quick method 
of approximating first critical speeds of shafts having any 
number of concentrated loads between supports. 


Receptances of Uniform and Non-Uniform Rotating Shafts, 
G.M.L.GLADWELL, R.E.D.BISHOP. J Mech Eng Science v 1 
n 1 June 1959 p 78-91. Expressions found for receptances of 
flexible rotating shafts are in series form and expressed in 
terms of characteristic functions whose derivations and prop- 
erties are explained; knowledge of receptances is all that is 
needed as regards shaft in theoretical discussion of any 
system of which shaft forms part; in particular they permit 
investigation of motion at critical speeds and stability of 
shafts in flexible bearings. 


SHAFTS AND SHAFTING—Continued 


Forschung auf dem Gebiete des Ingenieurwesens v 26 n 2 
1960 p 48-57. Method of graphic determination of fundamental 
natural frequency of nonhomogeneous elastically supported 
systems, based on A.Stodola’s generalized iterative method 
and use of principle of superposition; examples are worked 
out, particularly for determination of effect of different types 
of elastic bearing on natural frequencies of shafts differing 
in distribution of mass and of moment of inertia. 


Torsional Vibration of Shafts Carrying Discs, H.SAITO. 
Tohoku Univ—Faculty of Eng—Technology Reports v 23 n 2 
1959 p 103-15. Problem of torsional vibration of circular shaft 
carrying disks is analyzed by considering local effect at con- 
tact surface between shaft and disks; numerical examples 
given; results obtained compared with those obtained from 
approximate method of solution of this type of problem. 

Vibration of Rotating Shafts Supported in Flexible Bear- 
ings, G.M.L.GLADWELL, R.E.D.BISHOP. J Mech Eng 
Science v 1 n 3 Dee 1959 p 195-206. For axially symmetric 
system composed for uniform or non-uniform flexible shaft, it 
is shown how natural frequencies and characteristic functions 
may be found, using data previously presented ; systems having 
flexible bearings whose mass is negligible are shown to be 
simpler than those whose bearings are massive; discussion of 
free and forced motions is given, and for shafts supported 
in massive bearings need for special treatment is shown. 

Wplyw momentu zyroskopowego szybkowirujacych walow 
sprezystych na drgania ukladu, J.ZAWADZKI. Przeklad Me- 
chaniczny v 18 n 13 July 10 1959 p 424-8. Effect of gyroscope 
moment of elastic shaft rotating at high speed and its in- 
fluence on mechanical vibrations. 


SHALE 


See also Concrete—Light Weight; Mineral Industry and Re- 
sources. 

Haydite Raw Material in Kings River, Sutton, and Lawing 
Areas, Alaska, R.A.ECKHART, G.PLAFKER. US Geol Survey 
—Bul n 1039-C 1959 p 33-65, 2 plates, 2 maps. Argillaceous 
rocks and graywackes of Late Cretaceous age, contain deposits 
of argillaceous shale that are possible sources of raw mate- 
rial for haydite; bloating tests of argillaceous material indicate 
that shale meets specification of raw material for haydite; in- 
ferred reserves are 34,900,000 short tons. 


ee ae ge ee SHALE OIL. See Oil Shale. 
Finishing. See Chromium Plating. SHAPERS, METAL WORKING 
Manufacture. Cold Extrude Stainless Shafts, R.H.ESHELMAN. See Bits Gear Cutting Machines—Contyol. 


Seals. 
Stresses. 


Torque Measurement. 


Vibrations. 


Iron Age v 185 n 3 Jan 21 1960 p 86-7. Cold extrusion of 
stainless steel propeller and drive shafts in five diameters has 
eliminated four machining operations in manufacturing opera- 
tion at Evinrude Motors; method has advantages of reducing 
material costs by elimination of machining scrap and machin- 
ing warpage losses, and also permits all grinding to be done 
on standard precision grinders. 

Welding Shafts by Electro-slag Process, P.TRIPPE. Machy 
(Lond) v 97 n 2498 Sept 28 1960 p 725-6. Process has been 
employed by Belgian company for joining steel shafts, of 
7% in. diam, using Vertomatic equipment; setup described and 
details of welding conditions and other data given. 

Repair. See also Metallizing. 

Auftragschweissen und Metallspritzen bei Wellen mit Dauer- 
Schwingbeanspruchung, K.WELLINGER, P.GIMMEL. Werk- 
stattstechnik v 50 n 5 May 1960 p 269-73; see also English 
abstract in Engrs’ Digest v 21 n 7 July 1960 p 93-4. Effects 
of welded or sprayed metal deposits on fatigue strength of 
shafts ; fatigue tests reported and effect of stress relief anneal- 
ing on welded shafts investigated; hardness determinations 
on and below surface of deposited metal made. 238 refs. 


See Seals. 

Die tordierte, einfach gekruemmte Welle mit kon- 
stanter Kruemmung, W.ROTH. Ingenieur-Archiv v 27 n 5 1960 
p 326-49. Effect of torsion on simply curved shaft with con- 
stant curvature; mathematical study of elastic properties of 
shaft; derivation of equations for moments and forces; solu- 
tion of equations for two cases: in both, torsion is applied at 
one end; in first case other end pivots, in second it is fixed. 

Torsion of Prismatic Bars of Regular Polygonal Cross-Sec- 
tion, W.ZAPALOWICZ. Archiwum Mechaniki Stosowanej v 
11 n 5 1959 p 559-98. Theory for torsional calculations of 
polygonal and multi-wedged shafts; problem of torsion of 
polygonal bars is solved in general manner (for arbitrary 
number of sides of regular polygonal cross-section), obtaining 
exact results, although in form of infinite series; this makes it 
possible, however, to obtain in practice working formulas with 
any required degree of accuracy. 

Transverse Shear in Tubular Shaft Design, V.C.TSIEN. 
Machine Design v 32 n 20 Sept 29 1960 p 128-32. Transverse 
shear augments combined stresses to greater extent in tubular 
shafts than in solid shafts; graphical method of combining 
transverse and torsional shears is presented. 


See Torque Meters. 


Graphische Ermittlung der Grundeigenfrequenz 
nicht homogener elastisch gelagerter Systeme etc, W.HOLSTE, 


Metody ustraneniya vibratsii poperechno-strogal’nogo stanka, 
V.A.KUDINOV, Yu.Z.SELYUKOV. Stanki i Instrument v 31 
n 5 May 1960 p 7-10; see also English translation in Machines 
& Tooling v 31 n 5 1960 p 6-9. Vibrations in shaping machines 
and methods for their eliminating; results of study conducted 
on model 736 shaping machine with Whitworth mechanism 
indicate that most clearly defined vibrations are those with 30 
cps frequency, characterized by intensive vibrations of table 
and ram in longitudinal and vertical directions; higher vibra- 
tion frequencies are developed with increase in cutting speed. 


SHASTA DAM. See Dams, Gravity—California. 


SHAW PROCESS. See Foundry Practice—Precision Invest- 
ment Casting. 


SHEARING MACHINES 
See also Bending Machines. 


Automatic Shear Lines. Automobile Engr v 49 n 13 Dec 
1959 p 526-7. McKay Machine Co, Youngstown, Ohio, developed 
automatic shear line that uncoils, levels, and cuts to blank 
length in continuous sequence of operations; details of British 
McKaymatic Die Shear Lines built by Vickers-Armstrongs (En- 
gineers) Ltd, Newcastle, to handle material of widths up to 
72 in. and most thicknesses; operational features and control; 
automatic programming is available as optional equipment. 


Der Schnitt von Blechtafeln und Bandstahl mit Kreismesser- 
scheren, H.J.CRASEMANN. Archiv fuer das Hisenhuettenwesen 
v 31 n 8 Aug 1960 p 459-70. Cutting of steel sheet and strip 
by circular-blade shears, i.e., shears with two circular blades 
of same diameter, with one circular and one straight blade; 
study of cutting forces and cutting effect, and of behavior of 
metal being cut; recommendations for design of shears based 
on experience with 0.5-10 mm thick steel sheet. 


How to Improve Your Shear-Forming Technique, S.KAL- 
PAKCIOGLU, R.L.KEGG. Am Mach/Metalworking Mfg v 104 
n 15 July 25 1960 p 100-1. Dependent and independent varia- 
bles involved in shear forming; tangential force and fracture 
are two most important factors in shear forming power; per- 
formance factors; stress-strain diagrams for various metals 
show relative resistance to shear forming. 


Steuerung von Kuehlbetten und Kuehlbettscheren, H.G. 
VOGELSANG. Stahl u Hisen v 80 n 16 Aug 4 1960 p 1067-72. 
Automatic control of cooling beds and cooling bed shears; 
methods of programming work of rotary shears that cut 
rolled steel rods, leaving continuous mill, into lengths that can 
be accommodated by cooling bed; other, related operations. 
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SHEATHING. See Electric Cables—Sheathing; Telephone Ca- 
bles—Sheathing. 


SHEET AND STRIP METAL 


See also Aircraft Materials; Aluminum Sheet; Cars—Light 
Weight; Molybdenum and Alloys; Nickel and Alloys; Rockets 
and Missiles—Manufacture; Rolling Mill Practice; Sheet 
Metal Working; Tin Plate and Plating; Titanium Sheet. 


Abrasive Belts Remove Crown from Stainless Steel Strip, 
W.N.REDSTREAKE. Iron Age v 186 n 17 Oct 27 1960 p 89-91. 
Build-up of metal thickness near middle of transverse section 
of strip, which is impossible to pressure out, creates bottle- 
neck on finishing lines; use of abrasive belt machines in 
tandem, and grinding in oil, eliminates imperfections, pro- 
duces good finishes, and maintains close tolerances; single 
pass procedure developed by Wallingford Steel Co produces 
truly flat stainless steel strip. 


Automation im Processing Lines, J.J.REMLEY. Blast Fur- 
nace & Steel Plant v 48 n 1 Jan 1960 p 58-67. Developments 
in strip propulsion equipment; instrumentation and regulating 
systems; line acceleration and deceleration; loop controls; 
power supplies for adjustable voltage drives; static power sup- 
plies; packaged power control rooms; silicon rectifiers for 
cleaning, plating and chemical treating; tower type continuous 
annealing furnaces; high speed jet cooling; developments in 
sensor equipments; pinhole detectors; tin-plate surface in- 
spection; single sheet classifiers; automatic data processing 
systems; application of digital computer to metal strip 
process line. 


Cold Rolled Carbon Steel Strip. Am Iron & Steel Inst— 
Steel Products Manual Oct 1960 28 p. Revision of Oct 1957 
issue deals with some metallurgical aspects, and manufac- 
turing methods and practices, quality descriptions and chemical 
composition. 


Development of Refractory Metal Sheet in United States, 
R.I.JAFFEE, W.J.HARRIS, Jr, N.E.PROMISEL. Battelle 
Memorial Inst—DMIC Memorandum 67 Sept 20 1960 10 p; see 
also Journal of Less-Common Metals v 2 n 2-4 Apr/Aug 1960 
p 95-108. Acceleration of development of high quality sheet 
products and components of Mo, Cb, Ta and W; their applica- 
tion in airframe and rocket motor industries; special mill 
equipment for processing of refractory metals introduced; 
target properties for seven classes of alloys considered in 
Refractory Metals Sheet Rolling Program are indicated. 


Flat Rolled Products—2. Semi-Finished and Finished. Met 
Soe AIME—Proc of Conference (Chicago, Jan 1960) v 6 1960 
139 p. $4.00. Contents divided in two parts cover processing 
to semi-finished products, and processing finished flat rolled 
products; first part in three papers deals with hot machine 
searfing of semi-finished carbon steels, selection to ingot 
and slab sizes for modern strip mill, and scale structures of 
mild steel strip; four papers in second part discuss temper 
rolling and its effect on stretcher strain sensitivity, unitized 
os and processing and properties of magnetic mate- 
rials. 

Grinding Opens New Strip Market. Steel v 147 n 17 Oct 24 
1960 p 98-9. Demands by aircraft and missile industry for 
microtolerance stainless steel strip is being satisfied by com- 
bination of careful strip rolling and new techniques of abrasive 
belt grinding, which are enabling Wallingford Steel Co to 
produce foil-thin strips held to tolerances of plus or minus 
8% on 0.001 in. thick material; special method eliminates 
traditional crown in center of strip and holds thickness varia- 
tions across width to less than 0.0005 in.; operation and per- 
formance of equipment is described. 


Hot Rolled Carbon Steel Strip. Am Iron & Steel Inst—Steel 
Products Manual Oct 1960 28 p. Revision of Oct 1957 issue 
deals with some metallurgical aspects, manufacturing meth- 
ods and practice, quality descriptions and chemical composi- 
tion. 

Yielding of Steel Sheets Containing Slits, D.S.DUGDALE. 
J Mechanies & Physics of Solids v 8 n 2 May 1960 p 100-4. 
Yielding at end of slit in sheet is investigated, and rela- 
tion is obtained between extent of plastic yielding and ex- 
ternal load applied; to verify this relation, panels containing 
internal and edge slits were loaded in tension and lengths of 
plastic zones were measured. 


SHEET AND STRIP METAL—Continued 


(discussion) 106-12; see also Machy (Lond) v 96 n 2461 Jan 
18 1960 p 79-83. Currently available plastic coated steel; its 
fabrication and uses; costs of plastic coated steel; technical 
advances in field reported. 


Can Standard Methods Be Used To Form Precoated Metals? 
Iron Age v 185 n 26 June 30 1960 p 144-7. Standard techniques 
are sufficient for forming precoated metals without danger of 
marring finished surface; forming tips such as use of proper 
lubricants, and sharp dies are discussed for hot dipped metals, 
clad plate, electroplated materials, and surface diffused mate- 
rials. 


Fabricating Qualities of Pre-Finished Metals, F.P.ROMA- 
NOFF. Metal Finishing v 58 n 2 Feb 1960 p 55-62. Problem of 
testing electroplated sheet or strip discussed; test needed which 
would simulate punch press operation on prefinished metal, as 
speed of deformation often has effect on fabrication limita- 
tions; dynamic ductility machine described in ASTM Standard 
for Rolled Zine, Designation B-69-39, was found to be adapt- 
able for routine testing; test procedure and results; machine 
indicates effect of electro-deposits of copper, nickel, chromium, 
and brass on fabricating properties of sheet or strip steel. 


Large Variety Eases Selection. Iron Age v 185 n 26 June 
30 1960 p 141-3. Selection of precoating is based on factors 
of design, environment, and fabricability of base metal; 
types of precoating are discussed regarding their suitability 
for joining and forming operations, corrosion resistance, and 
surface requirements; chart tabulates recommended precoat- 
ing by cladding, electroplating, hot dipping, and impregnating 
for various base materials, with regard to main features and 
advantages as related to specific applications. 


Organic Coatings for Sheet and Strip Metals, E.E.V. 
SHARPE. Sheet Metal Industries v 37 n 394 Feb 1960 p 97-100 
(discussion) 106-12. Limitations of precoating process; three 
stages of precoating discussed included priming, paint finish- 
ing, and finishing with other organic films. 


Production and Application of Pre-Painted Sheet and Strip, 
I.R.BANKS. Sheet Metal Industries v 87 n 394 Feb 1960 p 
101-6 (discussion) 106-12. Performance of finish in subsequent 
processing operations as most important factor for user of 
precoated strip or coil; facilities and operations of strip coat- 
ing plant described; plant can provide wide range of finishes 
on metal, including plain lacquers, solid pigmented coatings, 
overprinted coatings with varnish, and plain and embossed 
plastisols. 


Why Precoated Metals Pay Off, C.L.KOBRIN. Iron Age v 
185 n 26 June 30 1960 p 138-40. Manufacturers and builders 
are finding precoated metals to be answer to problem of im- 
proving appearance and quality of finished products, while 
simultaneously reducing production costs; various methods of 
precoating, and their application to specific intended uses are 
discussed. 


Pressing. See Sheet Metal Working. 
Printing. See Bottle Caps. 
Protective Coatings. See Sheet and Strip Metal—Precoated; 


Steel—Protective Coatings. 


Shearing. See also Shearing Machines. 


Finish Blanking, F.HOWARD. Sheet Metal Industries vy 37 
n 397 May 1960 p 3889-51, 354 (discussion) 855-6, 874. Studies 
made at PERA with aim of providing further information 
on use of radiused dies for producing smooth and crack-free 
sheared edges; description of tests carried out mostly on 
aluminum alloy, copper and low carbon steel; mechanism of 
shearing; notes on tooling requirements and typical com- 
ponents that have been finish blanked. 


“Smooth-Edge”” Blanking Made Easy, G.H.DeGROAT, Am 
Mach/Metalworking Mfg v 104 n 15 July 25 1960 p 98-9. In 
method introduced by Hydro-Cam Eng Co, Troy, Mich, and 
Hydraulic Press Mfg Co, Mount Gilead, Ohio, special dies 
teamed up with new triple-action, high speed hydraulic presses 
now shear sheet metal blanks completely through, leaving 
straight, smooth edges; quality of product is vastly improved, 
and secondary operations eliminated in many cases; method 
is so accurate that usual empirical allowance of 10% of stock 


thickness for punch and die clearance is not necessary. 


Tool Wear in Cutting of Thin Gage Steel Sheets, O.KIEN- 
ZLE, W.KIENZLE. Am Soe Tool Engrs—Research Report 
n 22 May 1 1959 31 p (discussion) 10 p; see also abstract 
in Tool Engr v 43 n 6 Dec 1959 p 67-9. English translation of 


article indexed in Engineering Index 1958 p 1184 from Stahl 
u Eisen June 12 1958. 


Testing. See also Metals Testing—Hardness; Metals Testing— 
High Temperature ; Metals Testing—Nondestructive; Sheet 
and Strip Metal—Precoated; Steel Testing. 


Investigation into Use of Swift Cupping Test for Assessment 
of Steel Sheet for Cold Pressing and Comparison of this 
Test, Using Hemi-ellipsoidal Punch, with Olsen Test, R. 
PEARCE. Sheet Metal Industries vy 87 n 399 July 1960 p 528-8, 
534. Report contains results of work described in title and 
attempts to present picture of cupping test and difference 
between stretching and drawing tests, 


Bending. See Sheet Metal Working. 


Cladding. See Metal Cladding; Sheet and Strip Metal—Pre- 
coated, 


Drawing. See Metals Drawing. 
Fatigue. See Metals and Alloys—Fatigue. 


Finishing. See Enameling; Metals Cleaning—Ultrasonic; Sheet 
and Strip Metal—-Precoated. 


Galvanized. See Galvanized Metal; Galvanizing, 
Handling. See Materials Handling—Automobile Plants. 
Heat Treatment. See Steel Heat Treatment—Annealing. 
Machining. See Cutting Tools—Wear. 

Precoated. See also Protective Coatings—Plastics. 


Applications of Plastic-Coated Steel Sheet and Strip, W.N. 
JENKINS. Sheet Metal Industries v 37 n 394 Feb 1960 p 89-96 
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Zur Haertepruefung an Feinstblech und Weissblech, E.WON- 
DRIS, V.SEUL. Stahl u Eisen v 80 n 6 Mar 17 1960 p 356-65. 
Hardness testing of very thin and tinned sheet; critical study 
of reliability of super Rockwell and Vickers hardness tests 
(HR 30 T and HV 38) when used on such sheet; among 
factors investigated are flow and hardening phenomena ac- 
companying ball penetration and effects of sheet thickness, 
hardness of anvil, and tin coating; relative merits of two 
tests and reliability of hardness value conversions. 


Thickness Measurement. See Gages—Thickness Measuring; Roll- 
ing Mill Practice—Measurements. 

Welding. See Welding—Sheet Metal. 

SHEET METAL WORKING 

See also Aircraft Manufacture; Aircraft Manufacture— 
Forming; Automobile Manufacture—Forming; Dies; Metals 
and Alloys—Extrusion ; Metals Drawing; Motor Cycles; Plas- 
ticity; Presses; Saws—Metal Working; Shearing Machines; 
Sheet and Strip Metal; Welding—Sheet Metal. 

Bending Plus Stretching Cuts Cost of Contoured Sheet Parts, 
D.PECKNER. Matls in Design Eng v 52 n 4 Oct 1960 p 115-16. 
Androform process, developed by Anderson Aircraft Corp eli- 
minates need for large number of dies required in conventional 
stretch forming operations; metals formed so far include four 
Al alloys, several stainless steels, some Ti alloys and AZ31A 
Mg alloy; although process was developed primarily for air- 
craft industry, other products that might be manufactured are 
automotive body panels, boat hulls, ete. 

Cutting Standard Sheets, C.F.PEARSE. Sheet Metal Indus- 
tries v 37 n 400 Aug 1960 p 599-600. Charts for most economi- 
cal method of guillotining and strip cutting time, in minutes, 
in terms of 100 finished components are presented; charts, 
probably first of their kind to be published, have been care- 
fully constructed and are backed by 15 yr practical time study 
experience. 

Designing for Production, J.V.HARDING. Sheet Metal 
Industries v 37 n 397 May 1960 p 366-8, 373 Production meth- 
ods employed in manufacture of large quantities of sheet 
metal parts. 

Development of Sheet-Metal Funnel Assembly, TARENT- 
FORD. Sheet Metal Industries v 37 n 400 Aug 1960 p 597-8, 
600. Funnel assembly discussed comprises 60° cone, lower cylin- 
drical member, upper circular ring and attachment angle, and 
finally rectangular secondary outlet which is welded to main 
cone; its construction is described as illustration of experience 
and knowledge of sheet metal geometry which are required 
before final assembly is made. 


Einheitsmomentenkurven, G.LOEHLER. Werkstatt u Betrieb v 
93 n 8 Aug 1960 p497-503. Unit moment curves; curves for 
steel, copper, brass, German silver, and aluminum alloy 
sheets are plotted in diagrams; their derivation from well 
known pressure flow curves is shown and their practical use 
explained by examples; curves can be used to calculate actual 
bending moment and force required. 28 refs. 


English Metallurgist Looks at Progress in Metal Forming, 
D.V.WILSON. Metal Progress v 77 n 1 Jan 1960 p 71-6. Re- 
view of forming practices in United States and Europe; sev- 
eral areas suggested where metallurgist can make valuable 
contributions, such as development of new cold drawing al- 
loys, and methods for processing familiar alloys. 


Fine-Blanking on Essa Presses. Machy (Lond) v 96 n 2483 
June 15 1960 p 1437-9. In order to achieve high output rates 
in production of fine blanked components, Essa Company of 
Bienne, Switzerland has modified single action toggle press 
by incorporating two additional actions in form of spring 
buffers ; output rates up to 70 pieces per min are possible with 
60-ton press; presses of 120 tons capacity are available, and 
large presses are under construction; tooling arrangements ; 
fine blanking process; material for fine blanking. 


Finish Blanking, R.HAAG. Sheet Metal Industries v 37 n 
397 May 1960 p 352-4 (discussion) 355-6, 374. Press, tools and 
process for producing fine blanked components; good results 
obtained with nonferrous metals and rolled steel up to 0.3% 
carbon content; tool life; examples of finish blanking. 


Folded Fastening, F.STRASSER. Machine Design v 32 n 9 
Apr 28 1960 p 138-40. Advantages and limitations of quick 
and simple method for assembling sheet metal parts without 
using conventional fastening devices. 


Folded Metal: New Wrinkle In Fabricated Products. Iron 
Age v 186 n 9 Sept 1 1960 p 59-61. Folded metal is new metal- 
working concept for forming metal to produce corrugated 
designs, developed by Twin Coach Co; product has application 
to packaging, appliance, heat transfer, and electronic equip~- 
ment industries for utilization as curtain walls, containers, 
space heaters, air conditioners, heat evacuators, and wave- 
guides ; forming operation is described. 


Fundamental Aspects of Deep Drawing and Pressing, Dei 
RICHARDS. Sheet Metal Industries v 37 n 400 Aug 1960 p 587- 
92. Deformation of metal single crystals occurring by shear 
or slip on well defined crystal planes and in particular direc- 


SHEET METAL WORKING—Continued 
tions ; dislocations; deformation of normal polycrystalline 
material; example of behavior of high conductivity copper 
during cold rolling and annealing. 

High Energy Rate Forming Processes—Their Present and 
Future, D.PECKNER. Matls in Design Eng v 52 n 1 July 
1960 p 89-96. Principles of high energy forming, with its 
methods being explored for forging, welding, sheet metal 
forming, and powder metallurgy; explosive forming; expand- 
ing gas methods; Dynapak process; hydrospark forming; 
advantages of processes. 

High Energy Rate... its Application to Metal Forming, 
E.W.FEDDERSEN. J of Metals v 12 n 9 Sept 1960 p 682-6. 
Three most important high energy rate processes for de- 
formation of materials, explosive, hydroelectric, and pneumatic- 
mechanical forming, are explored in detail; new concept, 
closed cavity extrusion molding, is explained. 

High-Velocity Metalworking Processes Based on Sudden Re- 
lease of Electrical Energy, H.J.WAGNER, F.W.BOULGER. 
Battelle Memorial Inst--DMIC Memorandum 70 Oct 27 1960 
15 p. Underwater condenser discharge forming, its advantages, 
limitations and possible applications; metal forming by means 
of condenser discharge through magnetic coil. 27 refs. 

How Chisholm-Ryder Slashed Hole Punching and Notehing 
Costs, R.L.WEISBECK. Tooling & Production v 26 n 7 Oct 
1960 p 80-1, 83. Tooling requirements for sheet metal depart- 
ment of Niagara Falls, NY, company were established as result 
of analysis prompted by high cost of tools; all requirements 
were met by Unipunch Hole Punching and Notching Units 
produced by Puneh Products Corp; important cost savings 
obtained. 

How to Make Better Drawings and Stampings, P.G.NEL- 
SON. Metal Progress v 78 n 4 Oct 1960 p 85-95. Selecting 
forming method; choosing correct grade of steel; how to rate 
stamping severity; evaluation of steel formability. 

How to Specify Optimum Tolerances for Sheet, G.A.HOFF- 
MAN. Matls in Design Eng v 52 n 2 Aug 1960 p 124-6. Graph 
presented makes it possible to choose most economical sheet 
tolerance for sheets of aluminum, steel or titanium; how 
optimum tolerance graph is derived; specific examples of 
value of weight saving in aircraft structures given. 

Mechanics of Sheet-Bending Process, B.W.SHAFFER, E.E. 
UNGAR. ASME—Trans—J Applied Mechanics v 27 Ser En 1 
Mar 1960 p 34-40. Two sets of expressions obtained for 
residual stress and deformations resulting from bending proc- 
esses in which initially flat sheets are permanently deformed to 
sheets having finite radii of curvature; one set applies for 
sheets whose concave surfaces have radii of curvature under 
load which are greater than 0.84 times sheet thickness; other 
set applies when radii of curvature are less than 0.84 times 
sheet thickness. Paper n 59-A-35. 

Precision Bending with Dies, F.STRASSER. Iron & Steel v 
33 n 2 Feb 1960 p 65-8. Discussion of factors which influence 
bending operation: shifting of blank during bending, phe- 
nomenon of springback, stretching of material and variations 
in stock thickness. 

Producing Segment Bends, P.G.WILSON. Sheet Metal In- 
dustries v 37 n 396 Apr 1960 p 292-3. New chart presents over 
150,000 different bend templates covering range of bend 
diameters from 38 in. to 48 in. with throat radius/bend 
diameter ratios from 4% to 2, and angles in multiples of 
114%, and 15°; it has been compiled from carefully calculated 
results and presents template with remarkable degree of ac- 
curacy ; how to use chart. 

Proposed Test Method for Determination of Punchability 
Rating for Electrical Steels, E.GRIFFITHS. Am Soc Tool 
Engrs—Research Report n 25 Sept 15 1959 50 p. Report evalu- 
ates information contained in Requests for Technical Data 
and Replies to same by members of Action Committee and 
Industry Groups of Metal Stamping Project; it covers four 
following subjects: electrical lamination magnetic material, 
press, die, and lubricant. 


What Steps Must be Taken to Avoid Distortion in Sheet 
Metal Parts? A.YOUNG. Machine & Tool Blue Book v 55 n 
7 July 1960 p 101-3, 105-6. Determining sequence of opera- 
tions needed to avoid distortion; processing sheet metal part 
such as aluminum chassis, with many dimples, holes, embossed 
areas, and bends, is chosen as example. 

Dies. See Dies; Sheet Metal Working—Explosive. 
Explosive. See also Aircraft Manufacture—Forming ; Metals 
and Alloys—Explosives Applications. 

Bibliography on Explosive Metal Working. Battelle Memorial 
Inst—DMIG Memorandum 51 Apr 7 1960 15 p. 210 published 
works on explosive forming are listed in alphabetical order 
by author. 

Epoxy Dies for Explosive Forming, B.J.BRYAN. Tool Engr 
v 44 n 2 Feb 1960p 97-102. Merits of new metal forming tech- 
nique; lower fabrication cost and other adyantages of epoxy 
dies which can be used for most types of explosive forming, 
including dimpling and embossing ; cast vs laminate faced dies ; 
solid epoxy dies; resin hardness; die changes. 
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Evaluating Explosive Metal Forming, C.P.WILLIAMS. J 
of Metals v 12 n 1 Jan 1960 p 33-6. Indexed in Engineering 
Index 1959 p 1261 from Am Iron & Steel Inst—Paper for 
meeting Nov 19 1959. 

Explosive Forming Studied in Quebee Laboratory, G.G. 
GOYER. Can Machy v 71 n 3 Mar 1960 p 74-6. Report of long 
range program undertaken by Canadian Industries Ltd to 
evaluate numerous parameters involved in explosives metal 
forming; free forming of domes has been selected as one 
technique amenable to laboratory experimentation and meas- 
urements. 

Fabrication by Explosives, V.PHILIPCHUK. Mech Eng v 
82 n 5 May 1960 p 48-50. New field of metal-parts fabrication 
by explosive forces will serve as adjunct to old and _ present- 
day techniques; it will be selective from both standpoint of 
economics and for its ability to accomplish fabricating opera- 
tion; higher quality, stricter tolerances, and quicker deliveries 
can be achieved in many applications; formability methods 
for various fabrication processes; materials that have been 
under test are listed. Paper 60-MD-4. 

High-Energy Rate Forming of Metals, H.P.TARDIF. Can 
Metalworking v 23 n 4 Apr 1960 p 24-8, 53. Various techniques 
for forming ferrous and nonferrous materials described ; 
analysis of charging mechanisms; explanation of mechanism 
of explosive forming. 

High Energy Rate Metal Forming. US Dept Commerce—Of- 
fice Tech Services PB 151849, 1959, 66 p. Tests performed in 
1959 described; evaluation of several methods for application 
of explosive energy to forming of sheet metal is presented ; 
metallurgical data on high energy rate metal forming of 
Vascojet-1000 steel and titanium 6 Al 4V specimens; recom- 
mendations. 

High Speed Forming of Metal Plates. Metallurgia v 62 n 
372 Oct 1960 p 144-5. In attempt made by Vickers-Armstrongs 
(Engineers), to produce 1/12 scale model of dome end of pres- 
sure vessel, blanks used were of 20 S.W.G. (0.036) in. bright 
mild steel plate, and high explosive charges were Tetryl 
(C.E.) ; tests indicated that explosive forming can be economi- 
cally attractive if small quantities are required, more partic- 
ularly if components are to be of good finish and dimensionally 
closely toleranced. 

Metal Working with Explosives, J.PEARSON. J of Metals 
v 12 n 9 Sept 1960 p 673-81. Summary of activities to date 
and future prospects. 32 refs. 

Why Form Explosively, A.F.WATTS, D.C-HARLEMAN. Tool 
Engr v 44 n 4 Apr 1960 p 109-12. Investigations conducted by 
Lockheed for Air Material Command on Vascojet-1000 5% Cr 
air quenching steel AM350 precipitation hardening steel: 
6Al1-4V titanium, and 8Mn titanium; velocity and elongation 
changes successfully measured; results analyzed. 


Spinning. Analysis of Power Spinning of Cones, B.AVITZUR, 
C.T.YANG. ASME—Trans—J Eng for Industry v 82 Ser B 
n 8 Aug 1969 p 231-45. Geometry of cone, roller, and spinning 
operation described mathematically; shear type of deforma- 
tion is postulated, based on experimental evidence; displace- 
ment, velocity, strain rate, and stress fields are computed for 
“Mises’ material’, and hence with Mises’ stress-strain rate 
law; power consumed in operation is computed from strain 
rate and stress fields; power and tangential force are plotted 
for variety of process variables. Paper n 59—A-173. 


Flow Turning to Increase Strength, Save Weight, and Re- 
duce Costs, J.H.PETERS, ASME—Paper 59-A-277 for meeting 
Nov 29-Dec 4 1959 8 p. Use of roll forming, which is in 
category of chipless machining, at Pratt & Whitney Aircraft, 
East Hartford, Conn in production of efficient, dependable 
flight propulsion components; various types of flow turning 
described and several of strength, weight and cost advantages 
discussed; pictures and drawings show principles involved, 
parts produced, and some of machine equipment used; parts 
shown include cones, compressor cases, seamless rocket cases, 
etc. 


Metal Spinning. Metal Industry v 97 n 6 Aug 5 1960 p 103- 
6 Illustrated description of production by spinning of fan 
casing in 10 gauge steel, approximately 2 ft 6 in. in diam, 
which had previously been made in three sections, namely 
ring, or flange, and two truncated cones; little machinery 
needed for manufacture of spun articles; operation described ; 
saving in initial costs offered by spinning, in comparison 
with power press methods, is one of its great advantages. 


Spinning ‘Big Stuff’—Hot and Cold, K.CASAVANT, F.F. 
FABIO. Tooling & Production v 25 n 10 Jan 1960 p 52, 55. 
Mecatorn spinning lathes, with fluid power, take away human 
effort and offer repeatability in spinning heavier metals that 
cannot be spun by hand; example of spinning by Torngren 
Co, Somerville, Mass of PH15-7 MO alloy, at 1600 F. for 
rocket motor closure; metals had 83 in. diam by 0.290 in, 
thick starting size, and were hot spun to 65 in. hemispheres 
rey depth of 25 in.; thickness reduction was approximately 
30%. 

Stamping. See also Automobile Manufacture—Forming ; Dies— 
Carbide; Refrigerators—Manufacture. 


SHEET METAL WORKING—Continued 

Case for Stampings, C.C.HIGGINS. Am Mach/Metalworking 
Mfg vy 104 n 8 Apr 18 1960 p 111-14. Illustrated examples of 
seven designs that have saved $2 million per yr; they include 
terminal pins produced in progressive dies, truck manifold 
stamped in vales, shower ball formed by dies, waveguide flange 
for TR radar tubes, refrigerator backplate and drain trough, 
etc. 

Eliminating Secondary Operations—Short-Cut to Greater 
Efficiency, L.HOFFMAN. Tool Engr v 45 n 2 Aug 1960 p 35-7. 
Performing all operations on stamping including hole sizing 
and counter sinking on one progressive die eliminates extra 
handling and improves quality; it is recommended to maintain 
control of part until all operations are completed. 

Producing Tapered Steel Shell, W.WALKER. Machine & 
Tool Blue Book v 54 n 12 Dee 1959 p 99-104, Problems which 
had to be overcome, without making serious alterations to 
tools, in quick production of large quantities of stampings 
were differences in metal condition, surface texture and metal 
thickness, reactions of different grades of metal after heat 
treatment, and operating difficulties experienced in early stages 
of contract; operational sequence described. 


Stitching. Metal Stitching Simplifies Fastening, Boosts Produc- 
tion as Much as 700%. Steel v 145 n 20 Nov 16 1959 p 110-11. 
Technique of fastening metal with wire stitches is replacing use 
of rivets, screws, bolts, spotwelds, clips and cementing by 
manufacturers of diverse items such as building products, ap- 
pliances, and automobile parts; method can be used on any 
unhardened metal to increase production and reduce costs ; 
stitches are cut from wire coil to required length and attached 
to material in one machine; materials presently being stitched 
are Al, Cu, brass, hot and cold rolled steel, and galvanized 
sheet. 

Stretch Forming. See also Aircraft Manufacture—Forming ; Air- 
craft Plants—Machine Tools; Aluminum Sheet—Stretching ; 
Plasticity. 

Stretch-Forming. Aircraft Production v 22 n 3 Mar 1960 
p 86-90. Details of number of forms of auxiliary equipment 
designed for manipulation of extruded or rolled sections devel- 
oped by Cyril Bath Co, Cleveland, Ohio, for use on radial 
draw-forming machine; several methods for forming taper 
sheet; use of compression-shoe on radial ram makes it pos- 
sible to form parts where substantial changes in cross-sectional 
form are required; vertical thrust shoe-holder used in radial 
forming operation. 

SHEET MILLS. See Rolling Mill Practice; Rolling Mills. 

SHEET PILING. See Piles. 


SHEET STEEL. See Rolling Mill Practice; Rolling Mills; 
Sheet and Strip Metal; Steel. 

SHELL-BRIK. See Concrete Pyroducts—Blocks. 

SHELL MOLDING. See Foundry Practice—Shell Process. 

SHELLS 

See also Ammunition. 

Plastics. ABS Shells Save $14 per Firing. Modern Plastics vy 37 
n 6 Feb 1960 p90-1. Reusable plastic projectiles have replaced 
live shells in program for training men of US Armed Forces 
in handling of mortars; projectiles have casing of molded 
acrylonitrile-butadiene-styrene copolymer (ABS); shell is 
ejected from modified mortar by air pressure; schematic draw- 
ing. 

SHELLS AND DOMES. See Domes and Shells. 


SHELTERS. See Civil Defense—Shelters; Military Engineer- 
ing—Shelters. 


SHERARDIZING. See Protective Coatings—Testing. 
SHIELDS. See Radiation—Shields. 

SHIP CANALS. See Canals. 

SHIP DESIGN. See Ships—Design. 

SHIP EQUIPMENT 


See also Rope; Ship Propulsion; Shipbuilding ; i ildi 
Materials ; Ships. : : PE) See ae 

Vessel Component Performance Since World War II 
SHULTERS, F.H. Van RIPER. Soc Naval Architects & Moy 
Engrs—Paper n 4 for meeting Nov 17-18 1960 20 p. Specific 
problems found aboard United States merchant ships, and 
steps taken to solve them; equipment and its function, diffi- 
culty, cause if known, repair or alteration; recommendations 
for continued satisfactory service; effect of performance of 
component upon overall operation; range includes hull equip- 
ment and fittings, steam and diesel main machinery, auxili- 
aries, air conditioning and ventilation, 


Auxiliary. See also Ship Equipment—Electric, 


Design of Auxiliary Power Plants, A.J.STROMSTED. Mar 
Eng v 65 n 3 Mar 1960 p 76-80, 158. Consideration of ship- 
board auxiliary plant arrangements, taking into account fac- 
tors pertaining to main machinery, a-c or d-c supply, load 
and operating circumstances; tables and diagrams of load and 
Mitpe data. From paper before Soc Naval Architects & Mar 

ngrs. 
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SHIP EQUIPMENT—Continued 


Recent Developments in Pump Auxiliaries for Ships, T.Me- 
ALPINE, I.S.PATERSON. Inst Mar Engrs—Trans v 72 n 6 
June 1960 p 229-49 (discussion) 250-64; see also abstracts 
in Shipbldg & Shipg Ree v 95 n 3 Jan 21 1960 p 78-9: Sci 
Lubrication v 12 n 3 Mar 1960 p 29-31; Machy Market n 3090, 
3091 Feb 4 1960 p 23-6, Feb 11 p 24; Am Soe Naval Engrs—J 
Vv 72 n 4 Nov 1960 p 699-714. Designs for selected services are 
considered, including turbo feed pumps for boilers of marine 
steam propulsion plant and for cargo pumping entailing han- 
dling of water, oil, natural gas, ete. 


Davits. : New Type of Davit for Handling Oil Hoses. Shipbldg 
& Shipg Rec v 96 n 8 Aug 25 1960 p 246. Davit fitted on 
tanker Border Shepherd, was produced by Schat Davits Ltd: 
designed for mounting on centerline, it has safe working load 
of 5 tons and radial outreach of 43 ft 6 in. max and 14 ft 
minimum; hoisting is by 10 hp air motor and slewing and 
luffing by 5 hp air motors. 

Electric. A-C Adjustable-Speed Drive for Ships, E.G.SCHROR- 
DER. Mar Eng y 65 n 1 Jan 1960 p 58-60. New, all-a-c varia- 
ble speed drive which eliminates need for a-c/d-ec motor gen- 
erator sets; in its simplest form, VarEPack consists of a-c 
induction motor controlled by changing magnitude of its sec- 
ondary current; substantial advantages of improved perform- 
ance of deck machinery, low maintenance and savings in 
weight and space are achieved; schematic diagram shows 
hoist drive. 


Solid-State Inverter Provides Reliable Emergency Power, 
A.E.MAINE. Can Electronics Eng v 4 n 5 May 1960 p 19-25. 
Inverter developed to provide emergency power source for 
ship’s gyro compass; unit has high efficiency and uses tran- 
sistors in switched mode to enhance its reliability; features of 
special phase lock circuit used. 


Specification for Rotating Electrical Machines For Use in 
Ships. Brit Standards Instn—Brit Standard n 2949 1960 44 p. 
Standard applies to marine electric generators, motors, rotary 
convertors and electromagnetic slip couplings, which are rated 
for 1 hp, 0.75 kw or 0.75 kva or greater per 1000 rpm; no 
upper limit is placed on power rating; machines are suitable 
for specific service conditions and are assigned either con- 
tinuous maximum rating or short-time rating; various types 
of enclosure which may be employed are classified. 

Three-Phase A.C. Squirrel-cage Motor Drives for Deck Ma- 
chinery, W.HARDERS. Siemens Rev v 27 n 1 Jan 1960 p 1-8. 
English version of article indexed in Engineering Index 1959 
p 1262 from Siemens Zeit Sept 1958. 


Hydraulic. See Ships—Steering Equipment. 
Instruments. See also Ship Propulsion—Nuclear. 


New Developments in Old Art, E.J.McCARTNEY. Mar Eng 
v 64 n 10 Sept 1959 p 61-5, 152, 154. Survey of developments 
in marine navigation; factors in use of electronic piloting 
systems; advance in dead reckoning provided by inertial 
navigation systems; advantages and limitations of star tracker 
and sun-moon tracker, and possible improvements in use of 
sextant for celestial navigation. 


Telemetering Torque and Horsepower Meter for Permanent 
Installation on Shipboard, M.W.WILSON. ISA—Proc Preprint 
2-H60 for meeting Feb 1-4 1960 15 p. Transistorized system 
for measuring torque and horsepower in rotating shaft without 
use of sliprings; all signals are brought out in form of fre- 
quency, rather than as amplitude; thus, for purpose of 
maintaining better accuracy in taking off signals from shaft, 
readings are indicated directly; stable, linear and simple 
multiplying circuit to yield product of torque and rpm signals. 


Pumps. See Ship Equipment—Auxiliary. 
Separators. Pollution of Sea by Oil, L.R.BSSHACKLETON, E. 


DOUGLAS, T.WALSH. Inst Mar Engrs—Trans v 72 n 11 
Nov 1960 p 409-28 (discussion) 429-39; see also abstract in 
Shipbldg & Shipbg Rec v 95 n 17 Apr 28 1960 p 537-8. 
Problem of preventing pollution as it concerns ships which 
take on water ballast into empty fuel tanks; commercial oily 
water separators were assessed theoretically, and ship plant 
was examined; most suitable pump designs were those em- 
ploying triple screw, single vane, double vane and rotary 
gear, but in each case derating by about 50% is advised; 
laboratory tests indicate pebble bed filter provides efficient 
method of removing oil from effluents pumped out of ships. 


Winches. See Motor Ships—Gerwi. 
SHIP MODELS 


See also Ships—Performance; Ships—Stability. 


Analysis of Ship-Model Correlation Data Using 1957 L.T.T.C. 
Line, R.E.CLEMENTS. Instn Naval Architects—Trans v 101 
1959 p 373-85 (discussion) 386-402. Report on joint research 
by British Shipbldg Research Assn and National Physical 
Laboratory during past 10 yr; comparisons of power for 
model and ship are shown, using 1957 Int Towing Tank 
Conference line, 1957 A.T.T.C. (Schoenherr) (Am Towing Tank 
Conference) line and Froude method; single screw and twin 
screw ships are considered; main conclusion for 1957. line is 
that, except for one ship, all corrections are positive and 
there appears to be no length effect. 


SHIP MODELS—Continued 


Experimental Determination of Bending Moments for Three 
Models of Different Fullness in Regular Waves, J.C.deDOES. 
Int Shipbldg Progress v 7 n 68 Apr 1960 p 139-60. Models of 
Series 60 Parent Form were made of fiber glass polyester 
laminates, and tested in Delft Towing Tank; strains were 
measured by resistance strain gages in 5 sections of each 
model; block coefficients were 0.60, 0.70 and 0.80; tests were 
carried out in regular head seas; wave length, wave height 
and model speed were varied. 


Experiments with Series 60 Models in Waves, G.VOSSERS, 
W.A.SWAAN, H.RIJKEN. Soc Naval Architects & Mar Engrs 
—Paper n 2 for meeting Noy 17-18 1960 72 p. Results for first 
phase of systematic program, on influence of block coefficient, 
length-draft, and length-beam dimensions; models were tested 
in regulary waves with five different wave lengths and five 
different wave directions, at given wave height; results are 
in dimensionless form on diagrams from which variables can 
be read at four different Froude numbers; diagrams can be 
used for full scale prediction of ship behavior in waves. 


Longitudinal Bending and Torsional Moments Acting on 
Ship Model at Oblique Headings to Waves, E.LNUMATA. J 
Ship Research v 4 n 1 June 1960 p 35-48. Tests were conducted 
with model of T2-SE-Al tanker; results consider both regular 
and irregular long crested waves; model results are used to 
predict longitudinal bending stresses in T-2 tanker deck caused 
by combined action of vertical and lateral moments, and it is 
shown that lateral bending can contribute significantly to 
these stresses. 


Programma di ricerche della vasca sperimentale olandese 
“Netherlands ship model basin” (N.S.M.B.), J.D. Van MANEN. 
Tecnica Italiana v 24 n 6 Sept 1959 p 455-73. Research pro- 
gram of “Netherlands Ship Model Basin’ (N.S.M.B.). Indexed 
in Engineering Index 1959 p 1262 from Int Shipbldg Progress 
June 1959. 


Resistance Constant of Some 0.80 Cp Forms, D.I.MOOR. 
Roy Instn Naval Architects—Quarterly Trans (formerly Instn 
Naval Architects—Trans) v 102 n 1 Jan 1960 p 93-152. Model 
ZT was selected as parent of British Shipbldg Research Assn 
series; it is considered to represent good modern practice, 
despite unusually large standard bilge radius; experiments 
with other models emphasize great penalty for carrying 
pronounced shoulder in forebody and show considerable advan- 
tage to be gained from small bilge radius, and of deep cruiser 
stern when size of propeller aperture permits. 


Series 60—Effect of Variations in Afterbody Shape Upon 
Resistance, Power, Wake Distribution, and Propeller Excited 
Vibratory Forces, G.R.STUNTZ, Jr, P.C.PIEN, W.B.HIN- 
TERTHAN, N.L.FICKEN. Soc Naval Architects & Mar Engrs 
—Paper n 1 for meeting Nov 17-18 1960 54 p. Results of 
three model series, one being Series 60-0.70-block coefficient 
parent model and other two derived from it; models differ 
only in shape of stern sections which range from extreme 
U to V shape; wake surveys were conducted at design dis- 
placement only, other tests at design displacement and ballast 
condition. 


Ship Model Size and Tank Boundary Correction, A.EMER- 
SON. North East Coast Instn Engrs & Shipbldrs—Trans v 76 
pt 2 Dec 1959 p 59-78, (discussion) pt 4 Feb 1960 p D1-8. 
Report on work on model sizes suitable for new towing tank 
at King’s College, Newcastle upon Tyne, and effect of tank 
boundaries on model resistance; experimental data are used 
to find velocity increase at model, and corresponding changes 
in viscous and wave making resistances are discussed; it is 
suggested that small errors due to differences in proportions 
of model to tank could be eliminated by stating blockage 
correction for all tank results. 


Ship Motions in Longitudinal Waves, J.GERRITSMA. Int 
Shipbldg Progress v 7 n 66 Feb 1960 p 49-71. Three methods 
are used to determine frequency response function of ship 
model in longitudinal waves; first, heaving and pitching 
motions of three ship models of different fullness were meas- 
ured in regular waves; second method is based on assumption 
that heave and pitch can be described by set of two coupled 
linear differential equations of second order, and third on 
assumption that response of ship model in irregular waves 
may be found by linear superposition of motions in regular 
waves. 22 refs. 


Ship Motions in Oblique Seas, E.V.LEWIS, E.NUMATA. 
Soc Naval Architects & Mar Engrs—Paper n 5 for meeting 
Nov 17-18 1960 28 p. Tests at Davidson Laboratory over com- 
plete range of headings to regular and irregular waves, using 
5-ft Series 60-0.60 block coefficient model from which, with 
certain theoretical considerations, some general conclusions 
are drawn; first part considers pitching and heaving motions, 
and second part deals with lateral motions particularly rolling 
and yawing. 


Some Seakeeping Tests with Victory Model, G.VOSSERS, 
W.A.SWAAN. Int Shipbldg Progress v 7 n 69 May 1960 
p 189-206. Experiments in Netherlands Ship Model Basin, with 
waves having different lengths and heights and coming from 
different directions; motions of model as well as power in- 
crease in waves were measured; influence of longitudinal 
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SHIP MODELS—Continued 


weight distribution, wall effect in head seas, and influence. of 
control of propelling motor were investigated; roll damping 
in smooth water was determined as function of speed. 


Turbulence Detection. Roy Instn Naval Architects—Quarterly 
Trans y 102 n 2 Apr 1960 p 192-201. Results from use of 
unobstructive technique during ship model testing at Naval 
Architecture Laboratories at King’s College, Durham Univ; 
two full models with stimulators were studied, one 15.4 ft in 
length, and other, 100 in.; third was 9-ft Lucy Ashton. 


Wind Tunnel Tests on Models of Merchant Ships, K.D.A. 
SHEARER, W.M.LYNN. North East Coast Instn Engrs & 
Shipbldrs—Trans vy 76 pt 5 Mar 1960 p 229-66, (discussion) 
pt 7 May-June p D37-44; see also abstract in Shipbldg & 
Shipg Ree v 95 n 7 Feb 18 1960 p 205-6. Tests on 1/60th scale 
models of tanker and two cargo ships and on 1/64th and 
1/128th scale models of modern passenger liner, to provide 
accurate data on wind resistance of certain modern ship 
designs; results are shown in non-dimensional form; possible 
inaccuracies in applying model results to ship conditions 
are discussed. 


Tanks. See also Flow Meters—Recording; Hydraulic Labora- 
tories—Equipment. 


Control Systems for New Ship Test Tank. Process Control 
& Automation v 6 n 11 Nov 1959 p 470-7; see also Hydraulic 
Power Transmission v 5 n 59 Nov 1959 p 698-701. Systems 
employed for controlling towing carriage and wave maker at 
new Ship Hydrodynamics Laboratory Feltham, England; car- 
riage speed control and braking system; main circuits of wave 
maker hydraulic system; electronic control apparatus. 


New Technique for Use in Ship Model Tanks, T.S.RAG- 
HURMAN, S.D.NIGAM. Instn Naval Architects—Trans v 101 
1959 p 117-24 (discussion) 125-8. Phenomenon found by E.N. 
FALES (see Engineering Index 1955 p 491), that decelerating 
moving plate makes boundary layer unstable and flow turbu- 
lent even at low Reynolds numbers, is applied; waves of 
overtaking train, created during acceleration and deceleration, 
are destroyed by use of wave breakers and beaches; results 
are for 4 ft 6 in. to 12 ft long models of Lucy Ashton, in 
Ship Model Tank at Indian Inst Technology, Kharagpur. 


Ship Hydrodynamics Laboratory. Shipbldr & Mar Engine- 
Bldy v 66 n 623 Dee 1959 p 660-2; see also Mar Engr & Naval 
Architect v 82 n 1000 Nov 1959 p 3892-7; Am Soe Naval 
Engrs—J v 72 n 2 May 1960 p 811-17. National Ship Hydro- 
dynamics Laboratory at Feltham, England, was opened in 
Oct 19 1959; laboratory comprises towing tank with dimen- 
sions of 1300 ft by 48 ft by 25 ft, water tunnel with measuring 
section 44 in. in diam, sea keeping and maneuvering basin 
100 ft sq, together with necessary workshops for making 
model hulls and propellors, vibration laboratory, and instru- 
ment laboratories for development, testing and calibration. 


Small Laboratory Ship Testing Plant, T.CONSTANTINE. 
Engineer v 210 n 5466 Oct 28 1960 p 710-12. Design and 
construction of ship testing tank used to simulate, under 
laboratory conditions, movement of ships in restricted water- 
ways; channel is 42 ft long, 30 in. wide and 5% in. deep; 
towing arrangements, using Velodyne system, details of towed 
and self-propelled models, wave recording equipment and drag 
measuring device are also described; scale models of average 
tanker using Manchester Ship Canal were used in tests; ar- 
rangement diagrams. 

SHIP PROPELLERS. See Ships—Propellers. 
SHIP PROPULSION 
See also Marine Engineering; Tugboats. 


Effect of Shape of Afterbody on Propulsion, J.D.Van 
MANEN, J.KAMPS. Int Shipbldg Progress v 7 n 70 June 1960 
p 281-52. Indexed in Engineering Index 1959 p 1263 from 
Soe Naval Architects & Mar Engrs—Paper n 2 for meeting 
Nov 12-13 1959. 


Innovations and Research Work in Field of Costa Propulsion 
Bulb, O.GREGER. European Shipbldg v 8 n 4 1959 p 87-90, 93. 
Characteristics and functions of Costa propulsion bulbs, fitted 
to ocean going vessels of every type and size achieves its 
effect from reduction of pressure decrease in interior of out- 
flow jet (known as ramming effect of bulb), reduction of 
contraction of outflow jet, elimination of eddies abaft propeller 
boss and smoothing of wake distribution. 


Machinery for Large Tankers, G.B.HALLEY. Int Shipbldg 
Progress v 6 n 64 Dee 1959 p 519-37. Indexed in Engineering 
Index 1959 p 1263 from North East Coast Instn Engrs & 
Shipbldrs—Trans Nov 1959. 


Marine Engineering Review—Past, Present, and Future, 
T.W.F.BROWN. Roy Instn Naval Architects—Quarterly Trans 
v 102 n 8 July 1960 p 391-434, 7 folding sheets; see also 
abstract in Shipbldg & Shipg Ree v 95 n 13 Mar 81 1960 
p 412-16. Review considers propulsion of both merchant and 
naval vessels including submarines dating from about 1860; 
steam, diesel, gas turbine and nuclear propulsion are con- 
sidered, particularly in connection with specific ships; table 
shows particulars of marine nuclear reactors built and pro- 
jected, Abstract of paper before Instn Naval Architects. 


SHIP PROPULSION—Continued 


Recent Marine Propulsion Developments, R.TAGGART. Am 
Soe Naval Engrs—J v 72 n 2 May 1960 p 231-43. Developments 
in nuclear and gas turbine plant, and for submarines also 
use of hydrogen peroxide, fuel cell batteries and possibilities 
of thermoelectricity for propulsive power generation; pump 
jet for delaying onset of cavitation, and supercavitating pro- 
pellers; reaction devices including Hydrorocket 3 power and 
propellants for underwater missiles; fish propulsion theories ; 
use of hydraulic water wheels; planing, hydrofoil and air 
eushion craft. 


Accident Prevention. See Ship Propulsion—Nuclear. 
Cycloidal. See Ships—Propellers. 
Diesel. See Couplings—Magnetic; Diesel 


Engines—Marine ; 
Dredges—Diesel; Ferry Boats—Diesel; Fire Boats—Diesel ; 
Fishing Vessels—Diesel; Lighthouse Tenders; Motor Boats— 
Diesel; Motor Ships; Pilot Boats; Tankers—Diesel; Tugboats 
—Diesel. 


Diesel Electric. See Tugboats—Diesel Electric. 
Electric. Kraftuebertragung mittels zweier Synchronmaschinen, 


W.SCHUISKY. Elteknik v 3 n 3 Mar 1960 p 41-3. Power 
transmission by means of two synchronous machines, such as 
used in ship propulsion; design of machines as dependent on 
statically transmitted limiting output. 


Gas and Steam Turbine. Combined Steam Turbine-Gas Turbine 


Plant for Marine Use, R.G.MILLS. ASME—Paper 59-A-237 
for meeting Noy 29-Dec 4 1959 8 p. Thermodynamic analysis 
is made, and four major types of propulsion plant, referred 
to as marine COSAG plant, are described; advantages are 
found in parallel type for combat ships, plant with unfired 
steam generator for freighters, tankers, etc, and in COSAG 
plant with pressure fired steam generator for very high pow- 
ered ships; cycle diagrams. 


Gas Turbine. See also Gas Turbines—Marine; Hydrofoils; Ship 


Propulsion—Gas and Steam Turbine. 


Considerations for Reduction of Noise in Ship Installations 
of Gas Turbines, E.M.HERRMANN. ASME—Trans—J Eng 
for Power v 82 Ser A n 3 July 1960 p 205-14. General noise 
reduction considerations for shipboard installation of gas 
turbines are discussed; specific information relating to sound- 
absorption materials, duct treatments, structureborne sound 
isolation, and airborne sound insulation is graphically pre- 
sented. Paper 59-A-238. 


Free-Piston Engined Cargo Vessel “Rembrandt.” Oil Engine 
& Gas Turbine v 28 n 322 Aug 1960 p 147-50. World’s largest 
sea-going cargo vessel to incorporate free-piston-gasifier ma- 
chinery for main propulsion has successfully completed accept- 
ance trials in North Sea; 4000 shp power plant employs con- 
trollable pitch propeller for economic operation; principal 
design features described including auxiliary equipment and 
control system. 


Free-Piston Gas-Turbine Fundamentals, S.B.JACKSON. Ship- 
bldr & Mar Engine-Bldr v 67 n 633 Sept 1960 p 521-30. 
Free-piston gas generator consists essentially of two-stroke 
cycle single cylinder diesel engine operating piston type or 
reciprocatory compressor; pistons of two assemblies can be 
connected for synchronization; first portion compression and 
h-p expansion are in diesel cylinder, with final expansion in 


gas turbine; principles are explained and component efficiencies 
calculated. 


Free-Piston Ship Propulsion Installations, F.A.I.LMUNTZ. 
Motor Ship v 40 n 474 Jan 1960 p 374-5. Review of progress 
during last 5 yr and summary of present position; with regard 
to fuel consumption, results being achieved with reversing 
turbines indicate overall figure of about 0.425 lb/shp-hr, but 
it is anticipated that 0.40 lb/shp-hr, or better may be achieved 
with certain new installations. 


Gas Turbine Propulsion for Hydrofoil Boats, K.A.AUSTIN. 
Mech Eng vy 82 n 6 June 1960 p 48-53. Use of gas turbine 
for propulsion ean improve hydrofoil boat’s internal layout, 
better operating efficiency and shorten takeoff distance; power 
and transmission requirements of hydrofoil craft outlined and 
number of successful boats illustrated; details of conversion 
of 15 ton US Navy landing craft and 13 ton US Army 


amphibious vehicle to turbine power and realization of expected 
advantages. 


Report on 9000 Hr Operation of Marine Propulsion Gas 
Turbine in John Sergeant, H.D.McLEAN, C.C.TANGERINI, 
W.H.VanCOTT. ASME—Paper 60-GTP-5 for meeting Mar 6-9 
1960 11 p; see also Mar Eng v 65 n 3 Mar 1960 p 68-73 ; 
Am Soe Naval Engrs—J v 72 n 4 Nov 1960 p 765-72. Operat- 
ing and performance information, and evaluation of gas 
turbine in converted Liberty ship; report on inspection of gas 
turbine parts, and favorable condition shown; design improve- 
ment suggestions for new ship are evaluated and recommenda- 
tions made for future marine applications. 


Gears. See Gears—-Marine, 
Hydraulic Jet. Program for Development 


l 4 of Improved Hy- 
draulie Jet Propulsion Device, R.TAGGART. Pens Naval 
Engrs—J v 71 n 4 Nov 1959 p 623-32. Experimental and 
design program for application of hydraulic jet propulsion 


Nozzle. 
Nuclear. 


THE ENGINEERING INDEX—1960 


1337 


SHIP PROPULSION—Continued 


system to ship-to-shore personnel and cargo boat; mission is 
defined, and design of hull, jet duct, impeller, machinery and 
control system considered; diagrams. 


Some Considerations of Jet Propulsion of Ships, 8.B.JACK- 
SON. Shipbldr & Mar Engine-Bldr v 67 n 629 May 1960 p 
324-7, Main elements of jet propulsion are examined in con- 
nection with possibilities for ships with following particulars; 
length 460 ft, breadth 63 ft, draft 27 ft 9 in., displacement 
16,900 tons, deadweight 12,500 tons, service speed 13 knots, 
and 4000 hp at stream turbine coupling; modifications neces- 
sary for diesel jet propulsion are noted, and certain com- 
parisons are made with propeller type ship efficiency. 


See Tugboats. 


s See also Aircraft Carriers—Nuclear ; Industrial Wastes 
Radioactive Materials ; Nuclear Power Plants—Accident Pre- 
vention ; Shipbuilding; Ships—Ice Breakers; Submarines—Nu- 
clear; Tankers—Nuclear. 


Abschirmprobleme bei Schiffsreaktoranlagen, K.SCHLEIFEN- 
HEIMER. VDI Zeit v 101 n 32 Nov 11 1959 p 1485-90. 
Shielding problems with ships’ nuclear reactor plants; differ- 
ences in requirements for stationary and ships’ reactors are 
discussed on basis of literature. 


Application of Boiling Water Reactors to Ship Propulsion, 
C.E.MATHIEU. Am Soc Naval Engrs—J v 72 n 3 Aug 1960 
p 503-7. Boiling water reactors covering four cycles which 
appear to have most merit, and existing examples, are listed; 
for specific evaluation, T5-S-RM2a, 615-ft, 31,400-ton, 20-knot 
tanker is considered, with direct cycle, natural circulation 
nuclear plant of 22,000 shp; ship costs and operating costs 
are compared with those for conventional ship. 


Application of OMR to Ship Propulsion, F.E.FARIS. Inge- 
nieur v 71 n 45 Nov 6 1959 p W166-8 (discussion) W168-70. 
Survey of properties of organic liquids, which make them 
attractive for use as moderator and coolant in nuclear reactors ; 
details of organic reactor for ship propulsion now being 
designed for ‘‘Association for Nuclear-Energy in Shipbuilding 
and Navigation” in Germany. (In English). 


Applications to Nuclear Ship Propulsion. Power Reactor 
Technology v 3 n 2 Mar 1960 p 18-20. Review of recent 
developments cover Loeffler type boiler system, and organic 
moderated ship reactor. 


Atomic Propulsion of Ships, R.MULLER. Ingenieur v 71 
n 45 Nov 6 1959 p W157-65. Factors which influence nuclear 
ship design are discussed and compared with more conventional 
propulsion design factors; materials of construction; desirable 
features of pressurized water reactor systems; safety in 
nuclear ships and methods of achieving it. (In English). 


Buques mercantes con reactores nucleares, G.BOURCEAU, 
P.WEISS. Ingenieria Naval v 27 n 294 Dec 1959 p 566-81. 
Merchant ships with nuclear reactors; problems considered 
are: safety, in relation to functioning of reactor and its 
auxiliaries, and of personnel; handling of nuclear ship in 
port; disposition of radioactive products, boarding, and colli- 
sion at sea. Translation of paper in Bul Technique du Bureau 
Veritas Mar-Apr 1959. 


Control and Instrumentation of Marine Reactor, R.ANS- 
COMB, F.HUTBER. Engineer v 209 n 5427 Jan 29 1960 
p 162-5. Because systems discussed are still in early stage 
of development, emphasis is on outlining nature of problems 
and indicating possible solutions in particular cases; general 
deseription of typical control and instrumentation system 
which might be used in ship. Abstract of paper before Joint 
Panel on Nuclear Propulsion, Jan 26 1960. 

Development of Nuclear Propulsion in Navy, C.0.HOLM- 
QUIST, R.S.GREENBAUM. Report of NRL Progress Sept 
1960 p 1-7. Historic account of events in development of 
US Navy program dates from initiation of experimental work 
in 1939, and refers to directions of research, phases of work 
on nuclear propulsion of surface vessels and submarines, also 
to key personnel involved in program. 


Evaluation of Coolants and Moderators for Maritime Gas- 
Cooled Reactor. General Dynamics Corp. Report GA-570 
(TID-4500 14th ed), Dec 10 1958 459 p. (Available from OTS, 
Washington, D.C. $6.00). Report by MGCR staff of General 
Atomic and Electric Boat Divisions describes results of evalua- 
tion of program which has as objectives, development and 
construction of land based prototype of high temperature 
nuclear reactor coupled with closed cycle gas turbine system 
for maritime application; particular system is recommended 
for further development and construction as MGCR prototype. 


Feasibility Investigation of Closed Cycle Boiling Water 
Reactor for Propulsion of Merchant Ship. US Atomic Energy 
Commission—Tech Information Service Extension—Report 
AMF-GR-5-57 1957 372 p. (Available from OTS Washington, 
DC. $5.) Report on Am Machine & Foundry Co 22,000 shp 
plant recommended for propulsion of 38,000 ton dw tanker ; 
engineering requirements, design approach and substantiating 
data are included; diagrams. 

Health Physies for “Savannah.” Shipbldg & Shipg Rec v 96 
n 5 Aug 4 1960 p 139. Information on health physics staff 
and program for nuclear ship Savannah; bio-assay program 
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will be conducted, and condition of personnel screened periodi- 
cally ; laboratory is similar to those aboard nuclear submarines ; 
other installations include radiation monitoring instruments, 
air-line breathing system within containment vessel, systems 
for collection of radioactive wastes, etc; protective clothing 
will be carried to meet any emergency situation. Abstract of 
paper before Health Physics Soc. 


Kernenergie fuer Schiffsantriebe, K.ILLIES. VDI Zeit v 101 
n 32 Nov 11 1959 p 1469-84. Nuclear ship propulsion; require- 
ments ; advantages and limits of application; different reactor 
designs, coolants, and moderators; 2-page table of design 
data for 23 commercial nuclear vessels planned or under 
coretrueron in 6 different countries presented; 38 illustrations. 

refs. 


Maritime Organic Moderated and Cooled Reactor. US Atomic 
Energy Commission—Tech Information Service—NAA-Sr-3859, 
May 27 1959 164 p, 13 Eng Drawings. (Available from OTS, 
Washington, D.C. $3.50). Results of design study performed 
by Atomics International indicate that 60,000 DWI tanker, 
propelled by 30,000 shp Organic Moderated and Cooled Reactor 
(OMCR) can be built and operated at cost only slightly higher 
than conventional tanker; design and evaluation illustrates 
inherent safety and future potential of this type of nuclear 
power plant for maritime application. 


MGCR—Marine Gas Turbine Reactor Study. Nuclear Eng 
v 5 n 47 Apr 1960 p 173. BeO as moderator is feature of 
interest in study by General Dynamics Corp in behalf of 
USAEC and US Maritime Administration; project comprises 
two advanced systems; high temperature gas cooled reactor, 
and He powered closed cycle gas turbine equipment. 


MGCR—Marine Propulsion Plant of Future, H.L.BROWNE. 
Gas Turbine v 1 n 1-2 Jan-Feb 1960 p 30-3. Combining closed 
eycle gas turbine with nuclear reactor has many attractive 
features as marine propulsion power plant; Maritime Gas 
Cooled Reactor (MGCR) Program described, and advantages 
over other reactor systems discussed; test operations planned 
for 1964; design sketches and other data. 


N.S. Savannah, J.D-McDANIELS. Nuclear Eng v 5 n 53 
Oct 1960 p 447-59. Nuclear reactor system is discussed with 
emphasis on control rod design and refuelling techniques ; 
pull-out facing p 452 provides cutaway diagram in color, and 
principal design parameters. 


Nuclear Marine Propulsion in Russia, France and Japan, 
J.R.FINNIECOME. Mech World v 139 n 3485 Dec 1959 p 
512-16. Tabular summary of particulars of Soviet Union 
nuclear powered ice breaker Lenin, and comparison with 
largest United States Navy diesel-electric ice breaker Glacier ; 
French design studies for nuclear powered submarine, and oil 
tanker; Japanese proposals for nuclear powered submarine 
tanker, emigrant ship, merchant ship, and oil tanker. 


Nuclear Merchant Ship Survey, J.S.BBURKETT. Nuclear 
Power v 5 n 52 Aug 1960 p 78-82. Review of recent advances 
in economic studies, design, and general progress on country 
by country survey includes design comparisons between pres- 
surized water, boiling water, organic moderated, and gas cooled 
reactors; tabular data on proposals for each type. 41 refs. 


Nuclear Power for Ship Propulsion, J.E.RICHARDS. Inst 
Fuel—J v 33 n 233 June 1960 p 271-8 (discussion) 279-83 ; 
see also Brit Nuclear Energy Conference—J v 5 n 4 Oct 
1960 p 227-39; Am Soe Naval Engrs—J v 72 n 4 Nov 1960 
p 643-52. Type of ship under consideration for first application 
of nuclear power is large oil tanker; types of slightly enriched 
uranium reactor which are being studied are reviewed and 
economic factors discussed ; more detailed consideration is given 
to nuclear fuel and fuel cycles and particular attention is 
directed towards possible use of civil plutonium as fuel for 
merchant ships. 


Nuclear Reactor Installation for Marine Use, M.C.HART- 
NELL-BEAVIS. G.E.C. Atomic Energy Rec v 2 n 2 Sept 1959 
p 60-9; see also G.E.C. Journal v 26 n 4 Autumn 1959 p 131-7. 
Preliminary design of gas cooled graphite moderated reactor 
suitable for 20,000 shp nuclear marine installation completed 
by General Electric Co Ltd/Simon-Carves; details covering 
core and pressure vessel, shield, primary circuit, steam raising 
units and coolant circulators, charge/discharge installation, 
fuel cycle, control and instrumentation, and economics; dia- 
grams, and tabular and graphical data. 


Nuclear Reactors for Marine Propulsion. Engineer vy 207 
n 5390, 5391, 5892 May 15 1959 p 754-6, May 22 p 794-6, May 
29 p 848-51, v 208 n 5411, 5412, 54138 Oct 9 p 380-3, Oct 16 
p 420-6, Oct 23 p 460-5. Design data, with diagrams, for follow- 
ing proposals: May 15: General Electrie Co/Simon Carves gas 
cooled, graphite moderated reactor; Hawker Siddeley 17,000 
ship organic moderated plant. May 22: De Haviland high 
temperature, gas cooled, and Babcock & Wilcox pressurized 
water reactors. May 29: Closed cycle boiling water 50,000 shp 
plant proposed by Mitchell Engineering Ltd, Fairfield Ship- 
building & Engineering Co and Combustion Engineering Co 
jointly. Oct 9: Smaller, 20,000 shp gas cooled, graphite mod- 
erated plant proposed by General Electric Co/Simon-Carves 
group. Oct 16: Vickers Nuclear Engineering Ltd steam cooled, 
heavy water moderated reactor. Oct 23: Design for organic 
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moderated reactor for dry cargo liner, from paper by E.C.B. 
CORLETT and E.P.HAWTHORNE before Instn Naval Archi- 
teets (see Engineering Index 1959 p 1265). 

Nuclear Ships—Three Approaches, Nuclear Power v 4 n 40 
Aug 1959 p 76-81. Drawings, descriptions, and design param- 
eters for ship propulsion reactors by three British Companies ; 
pressurized water reactor by Babcock and Wilcox; organic 
moderated reactor by Hawker Siddeley Nuclear Power Co. ; 
steam cooled heavy water moderated reactor by Vickers 
Nuclear Engineering. 

Preliminary Design: 22,000 SHP Boiling Water Reactor 
Marine Propulsion Plant for Commercial Tanker. US Atomic 
Energy Commission—Tech Information Service Extension— 
Report GEAP-3088 1958 224 p. (Available from OTS, Wash- 
ington, DC. $3). Report on nuclear steam supply system, 
presented by Atomic Power Equipment Dept of General Elec- 
tric; analyses of dynamics of reactor and power plant includ- 
ing effects of ship’s motion on reactor stability; preliminary 
safeguards report, crew training program and plant operating 
procedures. 

Prospect for Nuclear Powered Dry Cargo Liner with Par- 
ticular Reference to Organic Moderated Reactor, E.C.B. 
CORLETT, E.P.HAWTHORNE. Joint Panel on Nuclear Marine 
Propulsion—J v 4 n 1 Apr 1960 p 1-35; see also Brit Nuclear 
Energy Conference—J v 5 n 3 July 1960 p 173-206; Roy 
Instn Naval Architects—Quarterly Trans v 102 n 2 Apr 1960 
p 229-63. Indexed in Engineering Index 1959 p 1265 from 
abstract in Motor Ship Nov 1959. 

Reactor Physics and Core Design, P.M.WOOD, Z.LEVINE. 
Nuclear Energy Engr v 13 n 135-136 Aug-Sept 1959 p 400-1, 
450-4. Pt 1: Principal design and performance data of 74Mw 
pressurized water nuclear reactor and other engineering equip- 
ment installed in world’s first nuclear powered passenger 
eargo vessel N.S. Savannah, launched July 21 1959. Pt 2: 
Deseription of reactor core design, and aspects of reactor 
physics for N.S.Savannah; graphical data. 


Reference Design for OMR-Powered 38,000-DWT Tanker, 
R.J.GIMERA, R.E.STANBRIDGE. US Atomic Energy Com- 
mission—Tech Information Service Extension—Report NAA- 
SR-1851 & Supp 1957 141 p. (Available, Office of Tech Services, 
Washington, DC. $3). Report on organic moderated and cooled 
reactor for propulsion, prepared at Atomics Int, Div North 
Am Aviation Ine; results of preliminary investigation of 
alternate core design, based on flat radial thermal neutron 
flux concept, and also estimate of personnel requirements for 
start-up and operation of tanker; supplement gives 26 draw- 
ings. 


Safety of Nuclear Powered Merchant Ships, J.NEUMANN. 
Nuclear Eng v 5 n 47 Apr 1960 p 170-1. Tabulation and 
analysis of 25 rules proposed by Ministry of Transport for 
design and construction of nuclear powered ships to meet 
necessary safety criteria. 


Ship Propulsion Conference, H.L.J.BURGESS. Nuclear Eng 
v 5 n 44 Jan 1960 p 14-18. German proposal for 16,000 ton 
tanker powered by Organic Moderated Reactor (OMR) of 
12,000 shp discussed at international conference held Nov 
25-28 1959 in Hamburg; present propulsion machinery in Esso 
Bolivar, built in 1937, to be replaced by OMR reactor; British 
favor organic moderated design while Americans favor gas 
cooled design. 


Some Aspects of Marine Reactor Safety, K.MADDOCKS. 
Joint Panel on Nuclear Marine Propulsion—J v 4 n 1 Apr 
1960 p 37-52 (discussion) 53-66; see also Brit Nuclear Energy 
Conference—J v 5 n 2 Apr 1960 p 110-27; also abstract in 
Shipbldg & Shipg Ree v 94 n 20 Dec 24 1959 p 637-9. Factors 
in shielding and in containment of fuel elements; choice of 
shielding materials, and design of primary shield; hazards 
peculiar to marine installations; basis for estimating casualties. 
Abstract of paper before Inst Mar Engrs. 


Some Recent Progress in Nuclear Engineering, J.COCK- 
CROFT. Am Soc Naval Engrs—J v 72 n 1 Feb 1960 p 117-26. 
Indexed in Engineering Index 1959 p 1265 from Joint Panel 
on Nuclear Marine Propulsion—J Apr 1959. 


Steam Conditions for Marine Organic Moderated Reactors, 
P.R.BOLT,. Nuclear Power v 5 n 50 June 1960 p 97-9. Review 
of economic and thermodynamic advantages of seven different 
steam cycles for organic moderated marine reactors; straight 
expansion steam cycle, and straight expansion with water 
extraction between turbine cylinders, two zone reactor core 
with straight expansion steam cycle, straight expansion steam 
eycle with separately fired steam superheater, reheat steam 
cycle-reheating by live steam between turbine cylinders, reheat- 
ing by separately fired reheater between turbine cylinders, and 
mehoatiag by reactor primary coolant between turbine cylin- 
ders. 


Steam Cooled Reactor, N.BATTLE. Nuclear Energy Engr 
v 13 n 135 Aug 1959 p 396-9. Design, performance, operation, 
control and construction data for heavy water moderated, 
steam cooled reactor system proposed for nuclear propulsion 
ae ships by Vickers Nuclear Engineering to Admiralty 

oard. 


Werkstoffe und Betriebsstoffe fuer Kernenergieanlagen auf 
Schiffen, H.BUEHLER. VDI Zeit v 101 n 32 Nov 11 1959 
p 1490-9. Materials and fuels for nuclear propulsion of ships ; 
effect of necessity for light weight construction is increased 
demand for high quality and uniformity of materials and fuel 
elements used; consideration of effect of radiation on steel and 
other metals; discussion based on literature. 46 refs. 


Steam. See also Ship Propulsion—Gas and Steam Turbine ; Ship 


Propulsion—Nuclear ; Ships—Ice Breakers; Steam Turbines— 
Marine; Steamships; Tankers—Steam. 

Eighty Years of Marine Steam Engines, J.F.PETREE. Mar 
Engr & Naval Architect v 83 n 1003, 1004 Jan 1960 p 8-12, 
Feb p 54-61. Introduction of triple expansion engines, with 
reference also to specific installations in merchant and naval 
vessels; arrangements for single screw ships; advent of 
marine steam turbine and of gearing; development of water 
tube boiler; unusual reciprocators. 

Geared Steam Turbine Machinery for Mammoth Liner, 
T.W.F.BROWN. Mar Engr & Naval Architect v 83 n 1008 
June 1960 p 233-6. Pametrada proposal for quadruple-screw 
design based on service output of 75,000 shp per shaft at 
220 rpm; 40% astern power is developed with full ahead 
steam flow ; conditions are 1075 psig and 1010 F at superheater 
outlet, giving steam at inlet to turbines of 1000 psig and 
1000 F; estimated total engine weight is 1460 tons; diagrams 
show turbine and gearing arrangements and feed cycle for 
one 75,000 shp set. 


Machinery Proposals for Mammoth Liner. Mar Engr & 
Naval Architect v 83 n 1006 Apr 1960 p 146-51; see also 
Am Soc Naval Engrs—J v 72 n 4 Nov 1960 p 633-8. One of 
number of proposals by Heavy Plant Div of Associated Elec- 
trical Industries Ltd, for 300,000 shp vessel; project would 
use two sets of 150,000 shp cross compound, dual line reheat 
turboalternator sets taking steam at 1500 psi and 1000 F, 
with reheating at 375 psia and 1000 F; plant would supply 
power to five 60,000 shp at 250 rpm double unit synchronous 
propulsion motors; propulsion only fuel rate of 0.376 lb/shp 
is envisaged. 


SHIP SALVAGING 


See also Cranes—Floating ; Motor Ships—Bode Thomas ; Tug- 
boats—Diesel. 


New Salvage System Promises Improved Control. Rivers & 
Harbors v 45 n 2 Feb 1960 p 25. Equipment developed by 
L.E.LIH, called Lih-Lift, is designed to raise wreck without 
damage at any speed desired; unit consists of diving bell, or 
pontoon, fitted with air escape device which is automatically 
or remote controlled for safe regulation of rate of speed in 
lifting sunken wreck; cylindrical tank is open at bottom 
to let water in; air intake valves, governor for automatic 
control and connections for remote control of inside air 
pressure are fitted at top; patent diagram is shown. 


Salvage Association and its Operation, S.E.TOMKINS. 
Shipbldg & Shipg Rec v 95 n 8 Feb 25 1960 p 244. Explanation 
of formation, functions and procedures of Association for 
Protection of Commercial Interests as Respects Wrecked and 
Damaged Property; it does not operate salvage ships, but 
provides expert assistance and advice, acting through its 
agents in various parts of world; examples of cases. 


SHIPBUILDING 


See also Marine Engineering; Oxygen Cutting Machines; 
Shipbuilding Materials; Ships; Shipways; Shipyards. 

British Shipbuilding Research Association—Progress Since 
1950, S.L.SMITH. Instn Naval Architects—Trans v 101 1959 
p 10-23 (discussion) 24-30. Policy, organization, progress, ex- 
perimental facilities, and note on work of B.S.R.A. in 
connection with nuclear propulsion; information on research 
program, in categories of hydrodynamics, ship structures and 
machinery, performance, and vibration. 

Neuzeitliche Fertigung im Schiffbau, L.RAUDENKOLB. VDI 
Zeit v_ 102 n 20 July 11 1960 p 841-7. Modern methods in 
shipbuilding ; examples of practices contributing to standard- 
ization of work in shipyards include modern flame cutting 
and welding methods, machine cold bending of pipe, and 
sectional construction, as well as changes in stockroom and 
conveying practices and improved use of labor. 


Optical Marking in Shipbuilding. Motor Ship v 41 n 48 
Aug 1960 p 282-4. Equipment developed by Gesellschaft nee 
Anzeichen Geraete (G.A.G.), and its use; method uses alu- 
minum backing for initial faired plan at 1/10th scale, eventual 
photography onto sensitized glass plates and reduction of 
scale to 1/100th, projection of image onto plates; system is 
also used with automatic flame cutting machines which, by 
means of photoelectric cell, will reproduce plate for port and 
starboard sides from scaled down negative; cost data. 


Steam and Motor Ships on Order. Motor Ship v 41 
July 1960 p 160-85. Survey of position in Wert seowaitite 
covers ships of 2000 tons dw and above known to be on order 
on June 1 1960; 1548 ships recorded total some 29,226,000 tons 
dwe; tables for various countries show shipbuilder, owner, 


principal particulars including machinery, type and data of 
delivery. 
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Computer Applications. 
Cranes. 
Czechoslovakia. 


Japan. 


Soviet Union. 


Welding. 


SHIPBUILDING— Continued 


Sun Ship Puts Automation to Work. Mar Eng v 64 n 10 
Sept 1959 »p 57-9. Information on Schichau-Monopol system 
of optical mold lofting and automatic flame cutting, installed 
at Chester, Pa, yard of Sun Shipbuilding and Dry Dock Co; 
set-up enables steel plates to be shaped 10 times faster than 
old system ; process eliminates preparation of templates and 
marking off of hip plates for burners, while making burning 
operation completely accurately automatic process able to cut 
full-size steel plates to most intricate pattern profiles required. 


Technical Progress in Shipbuilding During 1959. Shipbldr 
& Mar Engine-Bldr v 67 n 624 Jan 1960 p 5-11; see also 
Am Soe Naval Engrs—J v 72 n 2 May 1960 p 245-53. After 
mention of new British hydrodynamics laboratory facilities 
and studies of Brit Shipbldg Research Assn, research on 
following subjects is reviewed: structural strength and weld- 
ing, resistance and propulsion, design, and stability, ship 
motion and vibration. 42 refs. 


See Ships—Design. 
See Cranes—Traveling. 


n Shipbuilding in Czechosloyakia—1l. Shipbldg & 
Shipg Ree v 95 n 18, 22 May 5 1960 p 579-81, June 2 p 714-16. 
Facilities and production at Gabor Steiner shipyard, estab- 
lished in 1948 under management of ‘Slovak National Ship- 
yards,” at Komarno, with primary object of building ships 
for USSR. May 5: Training of personnel; assembly methods ; 
projected expansion of yard; wage scales. June 2: Particulars 
of three screw passenger vessel Type MOL 1575, and two 
types of tugboats, all diesel engined. 


Japanese Shipbuilding in 1959, ILONOZUKA. Motor Ship 
v 40 n 474 Jan 1960 p 367-70. During year Japanese yards 
completed some 1.8 million gross tons, but new order fell short 
of 1 million gross tons; status of major Japanese shipbuilding 
firms, including shipyard modernization, is noted; tables show 
new contracts, launchings, and completions in 1959. 


Marine Engineering Notes from Soviet Press, 
B.M.KASSELL. Am Soe Naval Engrs—J v 71 n 4 Nov 1959 
p 703-10. Notes on status of tanker building and tank clean- 
ing; design data for Soviet research vessels, Polish built 
cargo carriers, dredges, refrigerated trawler of factory type, 
timber carrier, sardine base ship, and sea-river cargo carrier. 

Marine Engineneering Notes from Soviet Press, B.M. 
KASSELL. Am Soc Naval Engrs—J v 72 n 2 May 1960 
p 295-302. Design data and/or observations for various types 
of constructions: atomic icebreaker Lenin and trial voyages; 
ships to be supplied under Soviet-Finnish trade agreement ; 
ships ordered in Poland; Hydrostat, chamber for Polar Sci 
Research Inst for Mar Fishing & Oceanography; tankers with 
gas turbine or diesel machinery; landing barges; whaler and 
fishing vessels; new passenger class; transporter dock for 
moving submarines over river from inland yard. 


See also Shipbuilding Materials—Steel. 


Fourth Technical Progress Report of Ship Structure Com- 
mittee. Welding Research Council—Bul Series n 55 Nov 1959 
14 p. Report describes activities of total research program 
and includes additional service casualty data since publication 
of 3rd Technical Progress Report in 1953; design program ; 
materials program; welding and testing procedures; examples 
of changes and modifications with respect to ship design, 
materials and fabrication that can be attributed in part to 
results of investigations conducted under program, 44 refs. 


Heat Distribution in Components of Are Welded T-Joint, 
G.A.BELCHUK. Welding Production (translation of Svaroch- 
noe Proizvodstvo) May 1959 p 32-9. Importance of knowing 
how heat is distributed between parts of T-joints in order 
to determine amount of transverse contraction in welding of 
ship assemblies; results of experiments carried out on basis 
of established theories into nature of heat distribution in 
welding; fillet welds made by automatic submerged arc with 
fine electrode wire. 


Influence of Welding on Design of Ships—Third Annual 
Lecture, W.G.JOHN. Brit Welding J v 7n 8 Aug 1960 p 491- 
502. Advantages of welded ship structure; influence on main 
and auxiliary machinery for ships; submarine construction ; 
economic considerations; results of experience with welded 
ships; design methods; effects on shipyard organization ; 
examples of marked differences between welded and riveted 
work; measures taken to minimize risk of brittle failure; no 
new major or general corrosion trouble introduced by welding. 


La soldadura electrica desde el punto de vista del Lloyd’s 
register of shipping, G.M.BOYD. Ingenieria Naval v 27 n 292 
Oct 1959 p 488-94. Electric welding from point of view of 
Lloyd’s Register of Shipping; history of developments in 
welding, with references to its application in specific ships; 
position of Lloyd’s, development of regulations, and participa- 
tion in welding investigations. 38 refs. 


Manual of Isotope Radiography, E.L.CRISCUOLO, D.PO- 
LANSKY, C.H.DYER. US Ship Structure Committee—Report 
SSC-121 Mar 23 1960 48 p. Information and experimental 
data on radiography of steel (particularly welds) using iso- 
topes, which will assist in selection of proper technique ; 
method described can be applied to radiographic inspection 
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of welds in ship structures; evaluation of discontinuities is 
restricted to explanation of interpretation and classification 
of defects; characteristics of y rays and of film, exposure, 
development, safety, etc; glossary. 


Proyecto y estudio de las uniones soldadas por los procedi- 
mientos manual y automatico, Z.GARCIA MARTIN. Ingenieria 
Naval v 27 n 292 Oct 1959 p 468-87. Design and study of 
joints welded by manual and automatic processes; materials, 
methods, time comparisons, and properties of welds are con- 
sidered; tables with accompanying diagrams of different types 
of welds, and different methods, are presented as guides to 
selection of appropriate welding for different thicknesses of 
steel plate. Before Escula de Ingenieros Navales. 

SHIPBUILDING MATERIALS 

See also Shipbuilding; Ships. 


Application of Theory of Elastic Bending to Structural 
Members of Ships, I.M.YUILLE. Roy Instn Naval Architects 
—Quarterly Trans v 102 n 2 Apr 1960 p 202-28. Analysis of 
experiments, carried out at Glengarnock by British Shipbldg 
Research Assn, on full scale stiffened plating loaded in testing 
machine which simulated conditions in ship; it is concluded 
ordinary theory of bending may be used provided certain 
variables are taken into account; further theories are given 
for finding stresses and deflections of welded beams. 25 refs. 


Non-Metallic Materials Used in Shipbuilding, L.W.A.RAY- 
NER. North East Coast Instn Engrs & Shipbldrs—Trans 
v 76 pt 5 Mar 1960 p 267-84, (discussion) pt 7 May-June 
p D45-50; see also Int Shipbldg Progress v 7 n 75 Nov 1960 
p 456-68. Warship design problems in choosing materials; 
apart from boats and small craft, non-metallic materials are 
mainly used for fittings and items incidental to hull construc- 
tion; classes of materials considered for various services 
include wood, linoleum, tile, neoprene terrazzo, plastics, min- 
eral fiber board, asbestos, ropes and cordage, canvas and 
nylon duck, paints, glue, calking compounds. 


Steel and Aluminium Alloy Hatchway Beams Tested at 
Glengarnock, M.N.PARKER, K.V.TAYLOR. Instn Engrs & 
Shipbldys In Scotland—Trans v 103 pt 2 1959-60 p 11-42 
(discussion) 43-6, pt 3 p 47-53. Comparative behavior of 
welded hatchway beams (or webs) made of mild steel and 
aluminum alloy N.P. 5/6; further tests on mild steel beams 
reduced in depth at ends; results show that aluminum alloy 
beam is as efficient structurally as steel counterpart and 
that considerable saving in weight can be effected by its use; 
small reductions in weight can also be achieved by reducing 
depth at ends. 


Aluminum. See also Aluminum and Alloys—Structural. 


Aluminium-alloy Side Scuttles for Ships, E.ELLIOTT. Brit 
Foundryman v 53 pt 5 May 1960 p 215-20, (discussion) pt 12 
Dec p 571-2. Functions of side scuttles; properties of alu- 
minum alloys which make them attractive for this application ; 
design features and precautions to be observed in installation 
and service; tests carried out on aluminum alloy side scuttles 
over past few years have led to their acceptance under certain 
conditions ; possible future applications. 

Canberra, Study of Superstructures, F.St.M.BRIERLY. Light 
Metals v 23 n 263 Apr 1960 p 93-5. More than 1000 tons of 
aluminum used in 45,000 ton passenger liner Canberra; super- 
structure design; use of welded sections; fire protection. 

Tentative Code for Selection of Wrought Aluminum Alloys 
for Ship Structures. Soc Naval Architects & Mar Engrs— 
Tech & Research Bul n 2-5 Dec 1959 8 p; see also Light 
Metal Age v 18 n 5-6 June 1960 p 13-14. Code divided into 
two parts covers Specifications for Heat-Treatable Alloys 
(sheet, plate and shapes), and Specifications for Grades “A” 
and “B” Non-Heat-Treatable Alloys, (sheet, plate and shapes). 


See Ships—Propellers. 
Corrosion. See Ships—Corrosion. 
Plastics. See also Boats. 


Fiberglass Reinforced Plastics for Marine Structures, T.M. 
BUERMANN, R.J.DELLA ROCCA. Soc Naval Architects & 
Mar Engrs—Paper n 3 for meeting May 26-8 1960 50 p. 
Discussion of present and future applications of plastics as 
structural material and reasons for its acceptance; emphasis 
is on application to hull construction of military, pleasure and 
commercial craft, including lifeboats acceptable to Coast 
Guard regulations ; materials and molding methods ; properties ; 
strength considerations ; boat hull design; construction details, 
including diagrams. 45 refs. 

One Moulding—Six Tons. Rubber & Plastics Age v 41 n 9 
Sept 1960 p 1041. Halmatic Ltd recently built reinforced 
plastics hull for sea-going motor vessel of polyester resin and 
glass fiber chopped strand mat; hull weighs over 6 tons and 
is 67 ft long; contains integrally molded fuel and water 
tanks. 


Steel. See also Shipbuilding—Welding. 


Notch-Toughness Properties of Ship-Plate Steel as Evaluated 
by Van Der Veen Notched Slow-Bend Test, E.A.IMBEMBO, F. 
GINSBERG. US Ship Structure Committee-Report SSC-108 Aug 
1959 21 p. Fracture appearance and ductility transition temper- 


Bronze. 
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atures of samples of % in., 144 in. and 1% in. thick plate, 
representing two heats of low carbon, high manganese, semi- 
skilled experimental steel; results indicate that test devised 
by J.H.Van Der VEEN provides estimate of fracture transition 
temperature similar to that obtained in Navy tear test; addi- 
tional experience and correlation with other methods are 
required. 

Practical Experience with LD Steel in Building of Ship 
“Linzertor,” R.BUETTNER, H.HAUTTMANN. Acier Stahl 
Steel vy 24 n 10 Oct 1959 p 402-12. Experience of Flensburg 
Shipbuilding Co, Germany, in construction of welded motor 
ship which is cargo vessel with deadweight of 14,000 (metric) 
tons; testing new LD steel; it is equal in every respect to 
usual shipbuilding steel, and in various points even better; 
other successful LD steel ship constructions; details of im- 
portance for steelmaker concerning manufacture and quality 
of LD steel. 


Problem of Brittle Fracture of Mild Steel in Welded Ship 
Construction, S.K.BASU. Inst Mar Engrs—Trans v 71 n 11 
Nov 1959 (Supp sec) p vii-xii. It is suggested that notches, 
apart from increasing actual stress at notch as against 
nominal stress, give rise to triaxiality of stresses, which, 
with severe service stresses and residual stresses due to weld- 
ing, may cause conditions favorable for brittle failure; factors 
affecting transition temperature below which notch toughness 
is seriously impaired; specifications which shipbuilding steel 
should comply with to ensure minimum standard of notch 
toughness. 


Replication Technique for Study of Brittle Fracture of Ship 
Plate Steel by Electron Microscopy, E.C.HAAS. US Ship Struc- 
ture Committee—Report SSC-119 Jan 1960 14 p. It is con- 
cluded that information obtained with electron microscope is 
useful; polystyrene-silication method is explained; results for 
samples of differing transition temperatures indicate relation- 
ship between degree of separation of cementite lamellae and 
temperature in transition from predominantly ductile to pre- 
dominantly brittle fracture: increase in cementite ordering is 
correlated to higher transition temperatures. 

Ship Plating Loaded Beyond Elastic Limit, A.G. YOUNG. 
Instn Naval Architects—Trans v 101 1959 p 148-62 (discussion) 
168-5. Investigation of long rectangular mild steel plate 
clamped at edges and subjected to uniform normal load; 
analysis of plate behavior is given support by experimental 
work, which also suggests that analysis is valid for panels 
of ship plating with side ratio of 3:1 or more; simple formulas 
which can be used to obtain practical load carrying capacity 
of elastically restrained ship plates. 


Some Observations on Brittle Fracture Problem, G.M.BOYD. 
US Ship Structure Committee—Report SSC-125 1959 20 p. 
Concern is with ship steel; modes of fracture considered are 
shear and cleavage of mild steel crystals, while kinds of frac- 
ture are stable type associated with ductility and unstable 
kind associated with brittleness; forms of test are examined; 
empirical measures based on service performance are outlined. 


Strength of Wide Plates Under Uniform Edge Compression, 
J.H.EVANS. Soe Naval Architects & Mar Engrs—Paper n 7 
for meeting Nov 17-18 1960 26 p. Series of compression tests 
on 192 flat plates, covering three degrees of rotational edge 
restraint along loaded edges; short, unloaded edges were 
simply supported; all plates were of steel sheared to size from 
commercially available stocks; no unusual planeness was 
requested; it is suggested that results may be used with 
confidence in structural design of ships. 20 refs. 


Studies of Brittle Fracture Propagation in Six-Foot Wide 
Structural Steel Plates, RLLAZAR, W.J.HALL. US Ship Struc- 
ture Committee—Report SSC-112 Sept 1959 51 p. Results of 
tests, conducted between Nov 1955 and Nov 1956, that were 
instrumented to measure crack speed and strain response as 
brittle fracture propagated across plate for ships and other 
structures; procedure consisted of initiating brittle fracture 
at edge of plate by notch-wedge-impact method and recording 
strain and speed detector signals with cathode ray oscilloscope 
as brittle fracture propagated across plate. 


Studies of Strain Distribution in Wide Plates During Brittle 
Fracture Propagation, S.T.ROLFE, T.M.LYNAM, W.J.HALL. 
US Ship Structure Committee—Report SSC-118 Dec 1959 64 p. 
Steel plates 6 ft wide were tested at average net applied 
stress of 19,000 psi, at about -10 F, and impact energy of 
about 1000 ft-lb, which made it possible to superimpose test 
data and obtain contours of strain on surface of plate for 
propagating fracture; contours of maximum principal strain 
and strain measured with vertically oriented gages for various 
lengths of crack are reported. 


Tests of Flat Plated Grillages Under Concentrated Loads, 
J.CLARKSON. Instn Naval Architects—Trans vy 101 1959 
p 129-40 (discussion) 141-2. Tests on three simple plated gril- 
lages of welded mild steel, under beam loading; work has 
particular application to flight decks of aircraft carriers, and 
to decks of ships and bridges generally; calculations by un- 
plated grillage theory taking effective breadth of plating equal 
to half beam spacing give results sufficiently accurate for de- 
sign purposes; conclusions would probably hold for uniform or 
hydrostatic pressure loading. 
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Where We Stand in Design with Brittle Fracture, B.L. 
AVERBACH. US Ship Structure Committee-Report SSC-120 
Feb 1960 19 p. Concern is with failure of steels used in ship 
structures ; broad topics are engineering tests and specifications, 
metallurgical factors in brittle behavior, atomic mechanisms 
of cleavage fracture; some current theories are summarized ; 
it is concluded that some modifications in Cottrell theory are 
required to explain recent experimental results. 


SHIPPING CONTAINERS. See Containers. 


SHIPPING INDUSTRY. See Cargo Handling; Inland Water- 
ways; Shipbuilding; Ships; Waterway Transportation. 
SHIPS , 
See also Aircraft Carriers; Dredges; Ferry Boats; Fire 
Boats; Fishing Vessels ; Hydrofoils ; Lightships ; Marine Engi- 
neering; Motor Boats; Motor Ships; Naval Vessels ; Ship- 
building ; Steamships ; Tankers ; Tugboats ; Warships. 
Statistical Approach to Longitudinal Strength Modulus of 
Ships, E.V.TELFER. Roy Instn Naval Architects—Quarterly 
Trans (formerly Instn Naval Architects—Trans) v_ 102 n 1 
Jan 1960 p 13-48. Indexed in Engineering Index 1959 p 1257 
from abstract in Shipbldg & Shipg Ree June 25, Aug 13 1959. 


Accident Prevention. See also Ship Propulsion—Nuclear. 


Can Human Engineering Solve Problem of Preventing Ship 
Collisions? Mar Eng v 64 n 12 Nov 1959 p 82-6. Recommenda- 
tions based on research report prepared by Dunlap & Asso- 
ciates for US Maritime Administration ; these pertain to 
wheelhouse design, communication between ships, radar opera- 
tion data processing systems, etc. 

Air Conditioning. See Air Conditioning—Ships. 
Cathodic Protection. See also Ships—Propellers. 


Anti-Fouling and Corrosion Prevention Combined in New 
System. Corrosion Technology v 6 n 12 Dee 1959 p 364-5; see 
also Motor Ship v 40 n 474 Jan 1960 p 345; Shipbldr & Mar 
Engine-Bldr v 67 n 624 Jan 1960 p 20-1; Corrosion Preven- 
tion & Control v 7 n 8 Mar 1960 p 49-54. New cathodic 
protection system, Toxion, developed by F.A. Hughes & Co, 
which prevents fouling and corrosion of ships’ hulls below 
water line; details of system and findings at last drydocking 
after 14 mo on high seas of first ship fully equipped with this 
system, P. & O. S.S. Ballarat; advantages include avoidance 
of every alternate drydocking, elimination of anti-fouling 
paint, reduction in cost of cleaning and scraping, etc. 

Basic Requirements of Corrosion Control, W.O.CLARK. 
Corrosion Technology v 7 n 4 Apr 1960 p 114-17. Recent 
developments in marine cathodic protection; evaluation of 
methods which are capable of providing complete and con- 
tinuous protection of all under-water portions of ship’s hull 
under any conditions. 


Cathodie Proteetion of Hulls and Related Parts. Corrosion 
v 16 n 5 May 1960 p 103-4. Report of NACE Task Group 
T-3G-1; problems involved in cathodic protection of ship hulls 
ave outlined and factors which influence protective current 
requirements are given; data reported include protective poten- 
tials of steel hulls measured against four reference electrodes, 
advantages and disadvantages of sacrificial anode vs impressed 
current anode, and properties of magnesium, zine and alu- 
minum galvanic anodes. 


Effect of Iron, Aluminum and Cadmium Additions on Per- 
formance of Zinc Anodes in Sea Water, L.J.WALDRON, M.H. 
PETERSON. Corrosion v 16 n 8 Aug 1960 p 81-5. Tests 
conducted by Naval Research Laboratory on 24 anodes of 12 
compositions at Norfolk Reserve Fleet site; results presented 
graphically; zinc anodes containing iron up to 0.006% and 
small additions of aluminum and cadmium out-performed high 
purity zine anodes; all anodes containing iron up to maximum 
of 0.006% and Al and Cd in any proportion within limits of 
composition tested performed equally well. 


Zine as Self-Regulating Galvanic Anode for Ship Hulls, 
J.A.H.CARSON. Corrosion v 16 n 10 Oct 1960 p 99-104. 
Report presents results of service trials of up to 3 yr for high 
purity and alloyed zine hull anodes; tests showed that zine 
anodes of suitable composition are capable of providing com- 
plete cathodic protection for ship hulls for extended periods 
in sea water; current output of alloyed anodes is reliable and 
predictable because these materials do not polarize with time. 


Classification. Special Ships for Transport of Liquefied Gas, 
from Classification Viewpoint, E.ABRAHAMSEN. European 
Shipbldg v 9 n 4 1960 p 77-96. Requirements which classifica- 
tion society must consider before it can accept ship as suited 
for such special transport are considered in relation to proper- 
ties of gases; materials including Fe base and Al alloys; 
insulation systems and materials; loads on tank walls and 
supports; ship strength; pipe system for loading and dis- 
charge; safety devices; explosion risks, gas freeing, etc; 
ventilation spaces ; danger from sparks and electricity. 42 refs. 


Tonnage Measurement, L.CRISTIANI. Instn Naval Archi- 
tects—Trans v 101 1959 p 403-6 (discussion) 406-16. Advan- 
tages of International Rule for Tonnage Measurement of 
Seagoing Vessels; proposals to simplify existing rules include 
limiting measurement to gross tonnage, identifying tonnage 
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deck with freeboard deck, simplifying calculation of under- 
deck tonnage, and exempting spaces in superstructures avail- 
able only for cargo; gross tonnage calculations are compared, 
using existing methods and suggested modified method. 


Tonnage Measurement of Ships. Dock & Harbour Authority 
v 40 n 474 Apr 1960 p 380-3 (discussion) n 475 May p 7-10. 
Summary of article by W.E.KEVILLE in British Shipping, and 
of paper by L.CHRISTIANI before Instn Naval Architects ; 
former considers present world tonnage authorities, and 
factors | in present measurement systems likely to cause diffi- 
culty in achievement of uniform system: latter discusses 
methods of calculation, and proposes certain simplifications to 
present measurement rules. 


Concrete. Constructions navales de mer en beton armé et 
precontraint, H.LOSSIER. Genie Civil v 137 n 8 Apr 15 1960 
p 170-3, Construction of reinforced and prestressed concrete 
ships; reinforced concrete cargo ships; design and example 
of 62 m long, 13 m wide prestressed concrete boat for Ham- 
bourg harbor. 


Construction. See Shipbuilding; Shipyards. 


Conversion. Conversion of T2 Tankers for Great Lakes and 
Seaway Service, M.M.EARLE. Soc Naval Architects & Mar 
Engrs—Paper for Great Lakes Section meeting Sept 25 1959 
77 p, Appendix p Al-57, discussion p BI-71, further Appendix 
p B72-94; see also abstract in Mar Eng v 64 n 12 Nov 1959 
p 73-9, 98. Study of suitability of T2-SE-Al class tankers for 
conversion to Great Lakes-Seaway service; length is 523 ft 6 
in. oa, beam molded 68 ft, depth molded 39 ft 3 in., loaded 
draft 30 ft 2 in.; displacement 21,880 tons; turboelectric 
drive, rated at 6000 shp normal, provides 15 knot service 
speed; data, including costs, for conversion to 16,000 and 
24,000 ton dw bulk carriers, 15,570 ton dw _ self-unloader, 
universal carrier, and 16,250 ton dw container ship. 


Corrosion. _ See_also Ships—Cathodic Protection ; Ships—Propel- 
lers ; Ships—Protective Coatings; Steel Corrosion. 


Some Corrosion Problems in Ships and Their Solutions, 
R.S.CAPP, B.J.PHILIBERT. Corrosion vy 16 n 7 July 1960 
p 22, 24, 26, 28, 30, 32, 34, 38, 40. Corrosion and protection 
of hard-to-reach spaces and thin-gage hulls; coating systems 
suitable for thin-scantling construction. 


Deck Machinery. See Ship Equipment—Electric. 


Design. See also Hydrofoils; Marine Engineering; Motor Ships; 
Ship Models; Shipbuilding; Shipbuilding—Welding; Ships— 
Ice Breakers ; Ships—Speed ; Ships—Stability ; Tankers. 


Basic Design Concepts, J.H.EVANS. Am Soc Naval Engrs 
—J v 71 n 4 Nov 1959 p 671-7. Diagram showing rational 
overall design procedure as applied to hypothetical but typical, 
surface cargo ship problem; 14 radial lines of diagram repre- 
sent salient considerations of designer arranged in logical order 
most conducive of rapid convergence on ultimate, refined and 
balanced solution indicated by inner closed circle; procedure 
for structural design of longitudinal and transverse framing 
of midship section is considered. 35 refs. 


British Shipbuilding Research Association—Its Significance 
for Future of Marine Industries, C.CONNELL. Motor Ship 
v 40 n 474 Jan 1960 p 364-5. Value of existing and future 
research into shipbuilding and marine engineering design, 
progress in investigations into hull-surface resistance under 
varying conditions; potentialities in use of computers, and 
of nuclear propulsion. 


Bulkhead Plating, M.L.SELLERS, J.H.EVANS. J Ship Re- 
search v 3 n 8 Dee 1959 p 11-16. Expressions for transverse 
bulkhead plating thickness in terms including all most im- 
portant parameters; numerous theoretical solutions were used, 
some of which included effects of membrane stresses and 
plastic behavior; these were related to requirements of clas- 
sification societies, US Navy requirements, aed other data 
representative of satisfactory service experience; results are 
expressed as simple semi-empirical formulations based on 
elasticity theory. 20 refs. 


Can Design Eliminate Forebody Damage? H.S.TOWNSEND. 
Mar Eng v 65 n 5 May 1960 p 66-70, 136, (discussion) n 6, 
10 June p 77-9, Sept p 86-7; see also abstract in Am Soc 
Naval Engrs—J v 72 n 4 Nov 1960 p 659-65. Data indicate 
incidence of heavy weather damage to forward bottom of 
vessels for various types of forebodies; extreme U type suffers 
severely ; with more moderate U-V types, used abroad, forward 
bottom damage is rarity, and these types are regarded as sea 
kindly; moderate and extreme U and V types and bulbous 
bows are considered, and certain suggestions made. Before 
Soe Naval Architects & Mar Engrs Avr 26 1960. 


Cargo Container Ships, D.A-ARGYRIADIS. Instn Naval 
Architects—Trans v 101 1959 p 297-328 (discussion) 328-35. 
Original of paper indexed in Engineering Index 1959 p 1268 
from abstract in Shipbldg & Shipg Rec Apr 9 1959. 

Considerations and Problems in Design of Efficient Passen- 
ger/Cargo Liner, H.J.WHEADON. Motor Ship v 40 n 474 
Jan 1960 p 346-8, 340A, 356A. Factors influencing design of 


Amazon class, 20,000 gross tons, 18-knot ships of Royal Mail 
Lines ; main propelling engines are Harland & Wolff 6-cyl 
units ; folding sheets show passenger and crew accommodations, 
and engine room layout. 


Data Sheets for Elastic Design of Flat Grillages Under 
Uniform Pressure, J.CLARKSON, L.B.WILSON, J.L.McKEE- 
MAN. European Shipbldg v 8 n 8 1959 p 174-98. General 
philosophy with regard to ship structure; details of procedure 
for calculating data, using electronic digital computer; 18 
graphs also included give descriptive notes and two examples. 


Design of Ships’ Interiors, M.BLACK, K.BAYES. Instn 
Engrs & Shipbldrs in Scotland—Trans vy 103 pt 7 1959-60 
p 267-91 (discussion) 291-6. Principles of decoration as applied 
specifically to ships are discussed, and factors that must be 
considered in early stages of design enumerated; steamship 
Oriana is taken as example; in this connection coordination 
of work is explained, and general decisions applicable through- 
out ship are discussed, which takes into account structure, 
services, surfaces and finishes, circulation spaces, identification 
and notices, lighting. 


Design of Stiffened Plating Under Edge Compression Reacted 
by Shear, J.B.CALDWELL. European Shipbldg v 8 n 8 1959 
p 52-7, 71. Formulas for designing stiffened plating for ship 
structures, where loading on stiffened panel is applied, not 
to two opposite edges, but to one edge only, and reacted by 
shear forces along two edges perpendicular to loaded edge; 
examples include flat, or partial deck, which supports tank 
bulkhead, transverse bulkhead; design example; various pos- 
sible forms of buckling of panel. 


Direct Shock-Wave Damage to Merchant Ships From Non- 
contact Underwater Explosions, R.S.HOLLYER. Soe Naval 
Architects & Mar Engrs—Trans v 67 1959 p 773-83 (discus- 
sion) 788-4. Introduction is provided by summary of theoret- 
ical analysis of interaction between plane shock-wave and 
infinite flat plate; analysis is applied to situation involving 
side and underbottom attack with conventional explosive and 
with nuclear weapon, to evaluate hull features that are 
involved in direct shock-wave damage process; recommenda- 
tions to improve design for merchant ship protection. 


Experience in Service with Universal Bulk Carrier, R. 
BROWN. Shipbldg & Shipg Ree v 96 n 10 Sept 8 1960 
p 307-8, 310; see also Motor Ship v 41 n 483 Oct 1960 p 300; 
Shipbldr & Mar Engine-Bldr v 67 n 635 Nov 1960 p 615-18. 
Evolution of current version of vessel type, of which six, 
ranging from 15,500 to 25,000 tons dw, have entered service 
and 10 are under construction or on order in various coun- 
tries; principal characteristics, general construction, behavior 
at sea, cargo handling qualities and types of cargoes carried 
are described; major bulk cargoes are grain, coal and ore. 
From paper before Assn Technique Maritime et Aeronautique. 


Ideas and Personalities in Development of Naval Architec- 
ture, W.F.STOOT. Instn Naval Architects—Trans v 101 1959 
p 215-23. How scientific techniques were first applied to 
problems concerning ships, and how subject evolved; various 
influences and ideas, including political aspect; account of 
yise of naval architecture on Continent, and differences in 
Great Britain; brief biographies of Colbert, Bouguer, San- 
tacilla, D’Alembert, and Chapman. 26 refs. 


Loading Capacity and Longitudinal Strength of Dry Cargo 
Ships, L.S.ANDERSEN. European Shipbldg v 8 n 2 1959 
p 26-44, 50. Realistic examination of required longitudinal 
strength of ship, for both strength and economy, must be 
based on calculation rather than on empirical estimates ; 
background to view and its influence on classification societies’ 
requirements; use of electronic computer for calculation of 
shear forces and bending moments; proposal for distribution 
of work between different calculation methods. Before Scan- 
dinavian Ship Technical Conference. 


Long-Range Research Program in Ship Structural Design, 
S.F.BORG, B.V.KORVIN-KROUKOVSKY, E.V.LEWIS, R.B. 
ZUBALY, H.BECKER, G.GERARD, G.NEUMANN, W.J.PIER- 
SON, Jr, L.TICK. US Ship Structure Committee—Report SSC- 
124 Nov 1959 221 p. Report by group at Stevens Inst Tech- 
nology and New York Univ discusses present state of knowl- 
edge and recommends specific areas for study; it is in three 
parts covering research objectives, research on environmental 
factors, and ship structural design and analysis, with various 
sections by different group members; appendix lists 58 recom- 
mended research projects. 


Longitudinal Strength and Minimum Weight, J.R.GETZ. 
Buropean Shipbldg v 9 n 5 1960 p_ 98-120. Outline of available 
knowledge, and suggestion for its use in purely rational 
calculation where necessary strength is obtained with minimum 
consumption of material and building costs and optimum load 
carrying capacity; calculations are shown, and estimate is 
made of complete structural failure ; ship measurements, static 
calculations and model tests are compared. 20 refs. 


Management Approach to Functional Arrangement Design, 
D.J.BARRY. Soc Naval Architects & Mar Engrs—Paper n 6 
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for meeting Nov 17-18 1960 28 p. Adaptation of basic functions 
of planning, organizing, coordinating, directing, and con- 
trolling to arrangement design for merchant and naval vessels ; 
attention is directed to important savings in both building 
and operating costs for ship that will accrue from good func- 
tional design arrangements; examples consider troopship and 
armament arrangements. 


Optimum Plate-Stiffener Arrangement for Various Types of 
Loading, L.A.HARLANDER. J Ship Research v 4 n 1 June 
1960 p 49-65. Design criteria for obtaining optimum spacing 
of stiffeners and corresponding scantlings of stiffeners and 
plating to yield steel structure of minimum weight as directly 
as possible; analytical data and curves for gross rectangular 
panels with stiffeners oriented in one direction, subject to 
uniform hydrostatic load and simple noneccentric edge com- 
pression parallel to stiffeners; advantages of least weight 
data for merchant ships as well as warships are suggested. 


Optimum Weight Design Method for Longitudinally Stiffened 
Plates Subjected to Combined Axial and Lateral Loads, P. 
LYONS, J.I.WEBB. Soe Naval Architects & Mar Engrs— 
Paper for meeting May 1960 29 p. Method of analyzing loading 
on weight-strength basis for range of geometrics typical to 
ship type structures; analysis is applied to case of standard 
size plates stiffened with standard T-type sections, type com- 
monly used in naval construction, to determine typical weight- 
strength relationships for various geometrics. 


Polynomial Surface Representation of Arbitrary Ship Forms, 
J.E.KERWIN. J Ship Research v 4 n 1 June 1960 p 12-21. 
Approximation of arbitrary hull shape by analytic expression 
to be used primarily for hydrodynamic calculations ; numerical 
examples obtained with IBM 704 computer show that procedure 
produces hull forms which are sufficiently accurate for most 
hydrodynamic calculations; table shows summary of hull data 
and polynomial parameters for tanker, destroyer, trawler, 
yacht. 


Powering of Planing Hulls, K.KAFALI. Int Shipbldg Prog- 
ress v 7 n 71 July 1960 p 299-805. Stepless and single step 
V bottom hulls for requirements either of war, pleasure or 
trade are considered; resistance, and factors of length and 
beam and importance of chine line in relation to resistance; 
graphical method for estimation of effective horsepower, and 
examples of application to powering of hulls. 


Preliminary Estimation of Stability, AAMANDELLI. Shipbldr 
& Mar Engine-Bldr v 67 n 625 Feb 1960 p 104-5. Full set of 
curves, plotted in non-dimensional form, for calculation of 
vertical position of center of buoyancy and metacentric radius ; 
eurves are based on lines of Series 60 forms for modern single 
screw vessels of U-shaped sections, and necessary formulas 
for corrections for departure from such lines are also given; 
examples show calculations for ship of U-shaped section and 
application of corrections for V-shaped sections. 


Preliminary Evaluation of Semi-Submerged Ship for High- 
Speed Operation in Rough Seas, E.V.LEWIS, C.ODENBRETT. 
J Ship Research v 3 n 4 Mar 1960 p 1-8. Model tests of form 
described as surfaced submarine, made longer and more slender 
in order to attain high calm water speed; fine, hollow water- 
line endings and large peak ballast tanks give long natural 
pitching period for rough water operation; type shows promise 
of much higher rough water speeds than conventional de- 
stroyers, provided sufficient power can be installed. 


Resistance and Propulsion of High-Powered Single-Screw 
Vessels, L.NITZKI. European Shipbldg v 8 n 3 1959 p 58-65, 
71-2. Correlation of model data and real ship resistance and 
propulsion for design purposes; resistance problem dealt with 
is separation of flow and possibilities of eliminating this phe- 
nomenon; possibilities of influencing hull and relative rotative 
efficiencies to improve quasi-propulsive coefficient, which also 
takes propeller efficiency into account, considered for 48,000- 
ton dw tanker. 


Review of Current Ship Hydrodynamics Research, F.H. 
TODD. Am Soc Naval Engrs—J v 72 n 1 Feb 1960 p 67-80. 
Indexed in Engineering Index 1959 p 1268 from Instn Engrs 
& Shipbldrs in Scotland v 102 pt 5, 6 1958-59. 


Simple Strength-Numeral Table for Cargo Ships, J.KEELTY. 
Shipbldr & Mar Engine-Bldr v 67 n 630 June 1960 p 377-80. 
Calculation provides means of determining relative stressing 
of hull due to any particular distribution of disposable 
weights; stressing numeral is bending moment at amidships 
with given distribution of cargo, fuel, ete, and vessel on 
wave of standard proportions, expressed as percentage of 
maximum permissible bending moment; numerals for sagging 
and for hogging are calculated; particular consideration 
given to oil tankers. 


Some Aspects of Naval Architecture in Eighteenth Century, 
W.F.STOOT. Instn Naval Architects—Trans vy 101 1959 p 31-42 
(discussion) 42-6. Development of mathematics and mechanics 
during 17th and 18th centuries; theoretical naval architecture 
is discussed, with particular reference to principal investiga- 
tors and major works they produced; to illustrate quality 
of work involved, stability, strength of ships, and model test- 
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ing are considered in detail; how basis of modern practice 
was laid during this period. 22 refs. 


Some Uses of Computers in Shipbuilding, N.L.LAWRIE. 
Instn Engrs & Shipbldrs in Scotland—Trans v 103 pt 4 1959-60 
p 100-17 (discussion) 117-22, pt 5 p 123-35. Definitions con- 
cerning computer storage and control; applications and aims 
of installation, which may concern volume and moment cal- 
culations, vibration and other machinery calculations, and 
shielding, etc, for nuclear propulsion plant; programming 
procedures; method of using computer to obtain solution for 
displacements at different waterlines. 


Transfer of Local Axial Load Into Bulkhead Plating, J.S. 
BROCK. J Ship Research v 3 n 3 Dee 1959 p 28-8. Photo- 
elastic study of distribution of vertical load on bulkhead 
stiffener into bulkhead plating for both tapered and uniform 
stiffeners; loads on stiffeners were resisted by shear at side 
shell and by compression at bottom; it is concluded that, for 
practical purposes, entire load is absorbed into plating within 
one deck height for both uniform and tapered stiffeners and 
for both types of support. 


Ueber die Erfassung der Widerstandserhoehunge im Srerang 
durch Energiebetrachtungen, K.EGGERS. Ingenieur-Archiv v 
29 n 1 1960 p 39-54. Determination of wave resistance increase 
by energy method of analysis; discussion of theory; calcula- 
tions show that great increase of damping and resistance 
reported in literature when ratio of ship’s velocity to phase 
velocity of wave approaches 44, must also be expected when 
ship moves in same direction as wave and speed of wave is 
twice speed of ship or ship speed exceeds wave speed. 


Wetness Related to Freeboard and Flare, R.N.NEWTON. 
Roy Instn Naval Architects—Quarterly Trans (formerly Instn 
Naval Architects—Trans) v 102 n 1 Jan 1960 p 49-81. Indexed 
in Engineering Index 1959 p 1269 from abstract in Shipbldg 
& Shipg Ree Sept 3 1959. 

Electronic Equipment. See Radio Equipment—Reliability. 
Failure. See Shipbuilding Materials—Steel; Ships—Design. 


Fire Protection. Engine Room Fires, K.F.ENGELUND. Euro- 
pean Shipbldg v 9 n 3 1960 p 66-8. Survey of dry powder fire 
extinguishing medium, sodium bicarbonate, and its applicability 
for shipboard use; powder is neither injurious nor suffocating, 
does not damage machinery nor conduct electricity and can be 
safely applied to high voltage plant; powder cloud is heat 
insulator, thus shielding personnel; it kills flames and prevents 
smoke formation; portable and stationary equipment are 
illustrated. 


Fueling. Ship Bunkering Facilities for Cargo Pier, J.E.LIEB- 
MANN. Civ Eng (NY) v 30 n 3 Mar 1960 p 69-71. New 
facilities in port of San Diego, Calif, enable vessels to take 
on fuel at any of nine berths and load and unload cargo at 
same time; design of lines for Bunker C, light domestic, and 
diesel oil fuels, supplying from storage tanks on shore; pump- 
ing station with five centrifugal pumps of 1000 bbl/hr capac- 
ity, driven by 125 hp electric motors; facilities for disposal of 
ballast water from fuel space. 

Hatchways. See Shipbuilding Materials. 


Ice Breakers. See also Motor Ships—Camsell; Ship Proyulsion 
—Nuclear; Shipbuilding—Soviet Union; Ships—Launching. 


Canadian Government Icebreaker ‘“‘Wolfe”. Shipbldg & Shipg 
Rec v 94 n 19 Dee 17 1959 p 608. Built by Canadian Vickers 
as ice breaking, supply and buoy vessel; length oa 220 ft 5 in., 
breadth molded 48 ft, draft 16 ft 4 in., deadweight 1100 tons; 
two 4-cyl Vickers-Skinner Unaflow steam engines are each 
rated at 2000 ihp. 


Eisbrecher mit Stampfanlagen, H.WAAS. VDI Zeit v 101 n 
32 Nov 11 1959 p 1499-1502. Ice breakers with pitching equip- 
ment; illustrated description of ice breakers first built in 
1953 and used since on inland waters and Baltic and North 
Seas ; special equipment reduces danger of becoming ice-bound ; 
ice breaking efficiency of these vessels (to 3000 hp) is quaran- 
teed by builders to be doubled. 


15,360-ton Icebreaker ‘‘Moskva”. Shipbldg & Shipg Ree wv 
96 n 10 Sept 8 1960 p 311-12. Triple serew diesel electric 
vessel built by Wartsila-koncernen A/B for polar service 
north of Siberia; length oa 400 ft 7 in., breadth molded 80 
ft 44% in., max draft 34 ft 5% in., open water speed 18 
knots; eight 9-cyl Wartsila-Sulzer engines, each developing 
3250 bhp at 330 rpm, are directly coupled to generators sup- 
plying propulsion motors in tandem on center shaft and single 
motors on wing shafts. 


“Lenin” Completed. Mar Engr & Naval Architect v 82 n 
999 Oct 1959 p 348-6, Russian nuclear powered ice breaker will 
maintain 11,000-mi northern sea route between Murmansk and 
Vladivostok; length oa 439 ft 6 in., max breadth 80 ft 6 in., 
draft 30 ft 2 in.; propelling machinery provides 44,000 shp; 
three reactors, any two of which can provide total power, are 
of pressurized light water type and are each assuciated with 


epi exchangers ; four 11,500 h-p turbogenerator sets are 
used. 
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Life Boats. 


Lifting Devices. 
Lighting. 


Loading. 


Losses. 


Machinery Mountings. See 


Noise Control. 


SHIPS—Continued 
Launching. 


Dynamics of Launching, R.C.GRAY. North East 
Coast Instn Engrs & Shipbldys—Trans v 76 pt 3 Jan 1960 
p 131-56, (discussion) pt 7 May-June p D35-6. Analysis of data 
obtained during launch of 32,000 ton dw tanker on Tyne in 
1957; equations of motion describing launch are derived 
and then used to construct diagrams showing forces acting on 
ship and balance of energy of system; both are plotted to 
base of distance travelled”’ by ship; estimate is made of force 
of water resistance acting on ship and of quantity of entraine. 
water moving with ship. 


Launching of Large Icebreaker, E.ENKVIST. BEur-pean 
Shipbldg v 9 n 2 1960 p 28-46. Methods for avoiding risk of 
damage to hull and standing ways at launching of polar ice- 
breaker Moskva at Wartsila-koncernen A/B Sandvikens Skeeps- 
docka ; measures consisted of calculations, model tests and 
practical arrangements; length of ways 140 m and _ radius 
5500 m, slope of chord 0.0563, length of cradle 80 m, static 
moment about forward poppets 231,500 metric megaponds, 
launching weight 5400 metric tons; steel pontoon was used to 
decrease pressure at end of slipway. 


Le lancement du paquebot France, A.LAFONT. Académie 
des Sciences—Comptes Rendus v 251 n 1 July 4 1960 p 41-6: 
see also abstract in Shipbldg & Shipg Ree v 96 n 14 Oct 6 
1960 p 433. Launching of liner France; information on model 
tests, precautions for ensuring successful launch, and releasing 
arrangement in connection with launching of new French 
Line ship at St.Nazaire yard of Chantiers de l’Atlantique; 
porevarieons with Normandie launch from same slipway in 


See Life Boats. 


Lifesaving Equipment. New Type of Lifeboat Launching Gear. 
Shipbldg & Shipg Rec v 95 n 26 June 30 1960 p 842-3. New 
gear invented by MARINMARIE of French Marine Academy, 
ensures that loaded lifeboat can move safely down sloping side 
of listing ship; supporting carriage with two pairs of roller 
wheels is used, without causing major changes in davit and 
lifeboat construction ; carrier descends to surface of sea, where 
lifeboat will release immediately it floats; rafts or inflated 
boats are to be laid on cradle and supported in same way. 


See Inland Waterways—West Germany. 


Application of Regulations Relating to Lighting of 
Ships, J.T.GRUNDY. Illum Eng Soc—Tyans v 25 n 3 1960 p 
115-30. Review of classes and types of Royal Navy and Mer- 
chant ships, and, in relation to lighting, national and inter- 
national regulations, together with statutory instruments; 
Navigational and Command Bridge electric lamps and lighting 
equipment; interior lighting practice and recommendations 
made; use of various forms of discharge lamps in ships. 

See Cargo Handling; Cement Handling; Cranes; 
Tankers—Loading. 

Further Study of Ship Losses, C.V.MANLEY. Instn 
Naval Architects—Trans v 101 1959 p 337-47 (discussion) 348- 
51. Report on casualties to steel or iron seagoing cargo ship 
engaged in peacetime trading, considers trends for various 
time periods, relation of casualties to number of ships at risk, 
certain design factors, etc; study was also made of certain 
ships known to have capsized since 1899; statistical data are 
given in tables; casualties are recorded under following head- 
ings: abandoned, foundered, missing, burned, collision, wrecked, 
broken up, lost, ete (total losses, information unavailable). 


Machinery—Antivibration Mount- 


ings. 
Materials. See Shipbuilding Materials. 
Mooring. See also Port Structures—Dolphins. 


Berthing and Cargo Handling in Exposed Locations. Prince- 
ton Univ Conference, Princeton, NJ, 1959 173 p. Papers pre- 
sented Oct 20-21 1958: Energy Problem in Mooring of Ships 
Exposed to Waves, B.W.WILSON, 1-68; Energy Absorption by 
Ship, E.V.LEWIS, S.F.BORG, 69-86; Elastic Fender Systems 
for Wharves, Z.LEVINTON, 87-95; Gravity Fenders, A.L.L. 
BAKER, 97-110; Energy Absorption by Pier or Wharf Struc- 
ture, E.H.PRAEGER, 111-14; Submarine Line Sea Terminal, 
R.M.STALL, 115-42; Ship Handling Problem, B.W.HAVENS, 
143-56; Offshore Mooring Facilities for Tankers up to 100,- 
000. Deadweight Ton Capacity, F.H.STRACKE, 157-73. 

Troubled Waters of Table Bay Harbour, W.C.Q.JOOSTING. 
Civ Engr in S Africa v 1 n 10 Oct 1959 p 211-22. Construction 
of new model for waves with periods in band of 30 see to 2 
min for research on harbor layouts; study of response of 
moored ships to seiches; solution for this problem takes into 
account influence of ship length with respect to that of exciting 
wave, and ship’s position in wave. 


See also Ship Propulsion—Gas Turbine. 


Silencing Passengers, J.WEST, D.G.SMART. Mar Engr & 
Naval Architect v 82 n 1000 Nov 1959 p 402-4; see also Roy 
Inst Naval Architects—Quarterly Trans (formerly Instn Naval 
Architects—Trans) v 102 n 1 Jan 1960 p 83-91. Manner in 
which noise problem has been approached and handled in 
case of new P. & O liner Canberra; measures for reducing 
transmission of noise between adjacent cabins, following study 
which showed that in opinion of large number of passengers 
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majority of noises eausing annoyance in cabin accommodation 
came from voices of passengers and plumbing. Abstract of 
paper before Inst Naval Architects. 


Nozzle. See Tugboats. 
Nuclear Power. See Ship Propulsion—Nuclear. 
Performance. See also Ships—Speed. 


Possibilities of and Results with New Equipment for Re- 
cording Torque, R.P.M., Shaft-Horsepower, Fuel Consumption 
and Thrust on Board Ships, N.LABORDUS. Int Shipbldg 
Progress v 7 n 74 Oct 1960 p 444-8. Description of universal 
equipment developed by Philips Gloeilampenfabrieken, and ex- 
amples of ship trial data; basis of equipment is t rsisnmeier, 
and other instruments include frequency meter for measuring 
revolutions per minute, slave potentiometer and compensat r 
used in power measurement, load cells built into thrust bear- 
ings. 

Ship Trials and Service Performance Analysis. North East 
Coast Instn Engrs & Shipbldrs—Trans v 76 pt 7 May-June 
1960 p S1-122, folding sheet, (discussion) pt 8 July p SD1-96, 
folding sheet. Papers before symposium at Newcastle Upon 
Tyne Apr 11-13 1960; Prediction of Ship Performance from 
Models Tests: Nature of Problem, V.G.SHEPHEARD, S1-10; 
Methods for Carrying Out Ship Model Resistance and Propul- 
sion Experiments, F.H.TODD, S11-24; Propellers in Action 
Behind Ship, L.C.BURRILL, S§25-44, folding sheet; Method of 
Predicting Measured Mile Performance from Tank and Trial 
Results, D.I.MOOR, S45-60; Service Performance of Fleet of 
Tankers, A.LOGAN, S61-78; Turning and Manoeuvring Trials, 
R.N.NEWTON, S79-94; Performance in Service of Cargo 
Vessel and Passenger Ships, J.DIEUDONNE, M.JOURDAIN, 
S95-104; Reconciliation of Model Data, Measured Mile Results 
and Service Performance of Ships, E.V.TELFER, S105-22. 


Symposium on Behaviour of Ships in Seaway, held at Wa- 
geningen Sept 7-10 1957—Proc. H.Veenman & Zonen N.V., 
Wageningen, Holland, 1959 2 v 1046 p. $13.30. Two volumes 
include 47 papers (and discussions) presented at symposium 
commemorating 25th anniversary of Netherlands Ship Model 
Basin, which are in English, German and French, and repre- 
sent international work; topics are: applications of power 
spectrum method, theoretical aspects of ship motion, full scale 
observations, model experiments, and Jaboratory technique. 


Propellers. See also Bronze Foundry Practice; Ships—Vibra- 
tions; Tugboats. 


Analysis of Recent Screwshaft Casualties, H.N.PEMBER- 
TON, G.P.SMEDLEY. North East Coast Instn Engrs & Ship- 
bldrs—Trans v 76 pt 6 Apr 1960 p 285-304, (discussion) pt 7, 
8 May-June p D51-64, July p D65-70, author’s reply; see also 
Int Shipbldg Progress v 7 n 74 Oct 1960 p 433-43; also ab- 
stract in Shipbldg & Shipg Rec v 95 n 14 Apr 7 1960 p 447-8. 
Analysis of shaft casualties in single and multi-screw ships, 
classed with Lloyd’s Register and recorded between Jan 1952 
and Dec 1957; it is shown that higher casualty rates are asso- 
ciated with single screw ships, aft-end machinery installations, 
American wartime built ships. 


Application of Lifting Surface Theory to Ship Screws, J.A. 
SPARENBERG. Int Shipbldg Progress v 7 n 67 Mar 1960 p 
99-106. Problem of determining relation between geometrical 
form of propeller blade and its pressure distribution is reduced 
to two dimensional integral equation; this has been done by 
extending existing lifting surface theory for airplane wings 
to rotating helicoidal surfaces; essential tool is acceleration 
potential. From Proce Koninkl, Akademie van Wetenschappen, 
Amsterdam, 


Approximate Weight and GD? Values of Propellers, S. 
OVERAAS. European Shipbldg v 8 n 4 1959 p 82-6. Estimating 
of weight and mass polar moment of inertia of ship propeller, 
first being needed for weight and trim calculations, and sec- 
ond for vibration calculations for shafting system; approxi- 
mative expressions for weight and GD” values takes into 
account material quality, diameter of propeller and main 
engine torque; values plotted in diagrams with logarithmic 
scales, as mean values of information from large number of 
propellers of different makes. 


B-L-H Announces New Line of C-P Propellers. Rivers & 
Harbors v 44 n 9 Sept 1959 p 26-7. New balanced controllable 
pitch propeller produced by Eddystone Div of Baldwin-Lima- 
Hamilton Corp, is adaptable to commercial vessels of nearly 
all types; it is available in Nialite, manganese bronze, and 
stainless steel, and in sizes up to 28 ft in diam; prototype 
is in US Navy service, fitted on USS Graham County (LST- 
1176). 


Cavitation Erosion on Screw Propellers, N.C.ASTRUP. Acta 
Polytechnica Scandinavica (Mech Eng Ser n 7) n 280 1960 16 
p. Cavitation and its physical aspects are discussed with refer- 
ence to mathematical theory, and various experiments in hy- 
draulic research; cavity shapes are described hydrodynamically 
and their appearance on model screws illustrated; type of 
cavitation in water which will produce erosion on propeller 
blades is discussed, based on assumption of effect of combined 
sheet and bubbling cavitation; principles of design, and pre- 
cautions necessary to avoid activation erosion. 
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Comparing Four Methods of Marine Propeller Design, J.H. 
McCARTHY. Am Soc Naval Engrs—J v 72 n 3 Aug 1960 p 
435-48. Each method is based on vortex theory calculation of 
lift, thrust and torque, but differs in initial assumption of 
minimum energy loss condition, and in correction factors for 
determining camber and mean line pitch angle necessary to 
develop required lift, thrust and torque; application to propel- 
lers for variable wake single screws tanker and twin screw 
liner. 


Design of Counterrotating Propellers Using Lerbs’ Theory, 
W.B.MORGAN. Soc Naval Architects & Mar Engrs—Paper n 
1 for meeting May 26-28 1960 26 p. Method is based on ra- 
tional hydrodynamic theory and is applicable to optimum and 
non-optimum wake adapted and free running propellers with 
any combination of number of blades; discussion of theory ; 
general design parameters and their application to practical 
design procedure; theoretical and test results for one set of 
propellers; outline of procedure in tabular form for making 
design calculations. 29 refs. 


Design of Homogeneous Flow and Wake Adapted Marine 
Screw Propellers, M.E.OKEIL. Int Shipbldg Progress v 7 n 
72 Aug 1960 p 323-42. New design method, based on combin- 
ing momentum and blade element theories, for calculating 
radial pitch distribution for given load; numerical examples 
are given, and comparison with experimental results shown ; 
theoretical aspects of screw propeller theory are discussed. 23 
refs. 


Design of Resonance Changer to Overcome Excessive Axial 
Vibration of Propeller Shafting, A.J.H.GOODWIN. Inst Mar 
Engrs—Trans v 72 n 2 Feb 1960 p 87-62 (discussion) 63-78. 
Experience subsequent to that given in paper by C.P.RIGBY 
(See Engineering Index 1948 p 1136), of which summary is 
given; resonance changer is tuned damper using hydraulic 
means for mass and stiffness as well as for damping, and 
was first used in H.M.S. Eagle in 1950; device obviates neces- 
sity for adopting unorthodox positioning of thrust blocks, or 
departing from most suitable number of propeller blades. 


Dynamic Measurements on Propeller Models, J.D.Van MA- 
NEN, R.WERELDSMA. Int Shipbldg Progress v 6 n 63 Nov 
1959 p 473-85. Properties of propeller that have to be known 
for investigation of ‘‘erankshaft-thrustblock-propellershaft- 
propeller’ system; description of apparatus for measuring dy- 
namic thrust and torque on propeller models, and of new 
system developed at Netherlands Ship Model Basin. 


Further Experiments on Prevention of Pitting Attack on 
Cast Iron Propellers by Cathodie Protection, R.I.HIGGINS, 
H.H.COLLINS. BCIRA J v 8 n 1 Jan 1960 p 39-66; see also 
Corrosion Prevention & Control v 7 n 4, 5, 6 Apr 1960 p 
49-58, May p 41-8, June p ii-vi. Reference made to account of 
early work, indexed in Engineering Index 1958 p 1143; after 
realizing that successful cathodic protection method would 
depend on whether life of anode could be increaed to 1 yr or 
more, field tests carried out to develop anode installations 
with long life; two sizes of shroud (“‘half’”’ and “full” shroud) 
investigated; fully shrouded anode will last 2.2 yr and will 
have initial current output of 2.1 amp decreasing to 1 amp. 


Investigation of Propeller—Hub Sealing Arrangements. Soc 
Naval Architects & Mar Engrs—Tech & Research Bul n 3-7 
Nov 1959 9 p. Survey of tailshaft inspections and review of 
sealing methods, packing compounds, installation and test 
procedures in making propeller and propeller shaft assem- 
blies; recommendations relative to increasing service life 
of tailshafts pertain to sealing, protecting, and inhibiting 
corrosion of steel shafting within propeller assemblies. 


Kinematyka pednika cykloidalnego, H.JARZYNA. Archiwum 
Budowy Maszyn v 7 n 1 1960 p 117-38. Kinematies of cycloidal 
propeller; dependence of maximal angular acceleration of 
blade upon coefficient of blade pitch; sudden acceleration in- 
creases amplifications in blade cycloidal motion; propeller 
thrust, in case of oversteering, greatly exceeds propeller 
thrust in translation motion of ship; diagram clearly explains 
exceptional maneuvering qualities of ships equipped with 
propellers of this kind. (Summary in English). 


Modernizing Serew Propeller, R.TAGGART. Am Soc Naval 
Engrs—J v 72 n 1 Feb 1960 p 81-92. Development of screw 
propeller theory; model test facilities and techniques now 
in use; propeller design features; diagrams show evolution 
of blade section shapes from 1800 to 1950, and variations in 
design characteristics. 


Propeller and Rudder Characteristics for Single Screw with 
Twin Rudders Placed Symmetrically in Screw Race with Dif- 
ferent Angles, K.KAFALI. Int Shipbldg Progress v 6 n 64 
Dec 1959 p 515-18; see also Am Soe Naval Engrs—J v 71 n 
4 Nov 1959 p 685-92. Extension of earlier work, indexed in 
Engineering Index 1959 p 1270 from July 1959 issue, to in- 
clude effect of rudder angle; forces on rudders in action were 
measured by strain gages fixed on one of them; gaps between 
rudders were 0.591, 0.691, 0.854 and 1.017 of propeller diame- 
ter; results are plotted for propeller with different rudder 
angles. 


SHIPS—Continued 


Short Note on Stressing of Marine Propellers, L.C.BUR- 
RILL. Am Soc Naval Engrs—J v 72 n 1 Feb 1960 p 93-100. 
Indexed in Engineering Index 1959 p 1270 from Shipbldr & 
Mar Engine-Bldr Aug 1959. 

Some Aspects of Circulation Theory Design of Screw Pro- 
pellers, J.D.Van MANEN, J.D.CROWLEY. Int Shipbldg 
Progress v 6 n 62 Oct 1959 p 429-43. Netherlands Ship Model 
Basin experiences with discrepancies of pitch of propellers de- 
signed by circulation theory methods, and techniques proposed 
for correction; choice of radial pitch distribution (or cireula- 
tion distribution) for screws applied to single screw ships, is 
considered for wake adapted propellers with nonoptimum 
circulation distribution. 

Study of Propeller Action in Behind Conditions, M.LOT- 
VEIT. European Shipbldg v 9 n 1 1960 p 2-24. Measurements 
were made of pressure and velocity distribution behind two 
models of tankers of about 24,000 tons dw with and without 
propellers, and thrust and torque variations analyzed; sug- 
gestions are made on afterbody shape, propeller clearances, and 
influence of fins or struts. 30 refs. 


This Propeller Raises When it Hits Obstruction, A.W. 
WANZER. Applied Hydraulics & Pneumatics vy 13 n 3 Mar 
1960 p 107-8. Designed for barges, Navy pontoon equipment, 
and beaching type ships where submerged obstacles are com- 
mon, outboard motor is protected by automatic retraction sys- 
tem; if propeller hits obstruction, cylinder rod end pressure 
jumps and triggers accumulators which supply raising system. 


Virtual Inertia of Propellers, F.M.LEWIS, J.A.AUSLAEN- 
DER. J Ship Research v 3 n 4 Mar 1960 p 37-46. Motions of 
propeller shaft system are not entirely independent; if longi- 
tudinal frequency is twice that of lowest torsional mode cou- 
pling is weak, and, except in unusual cases, longitudinal fre- 
quencies can be calculated as if there were no torsional re- 
straint from shaft system, and torsional frequencies as if 
system were infinitely rigid in longitudinal motion; empirical 
formulas are recommended. 


Protective Coatings. See also Ships—Corrosion. 


New Coatings Can Stop Hull Corrosion, R.S.CAPP, B.J. 
PHILIBERT. Mar Eng v 64 n 11 Oct 1959 p 89-92, 181. Sug- 
gestions for allowing for protection against corrosion in build- 
ing stage; various types of protective coatings, with emphasis 
on good results obtained with coal tar epoxy on different ex- 
ternal and internal spaces, including tanks; problems with 
aluminum superstructures; use of cork filled, Gilsonite based, 
fire retardant mastic, Insul-Mastic 553 FR, on inside face of 
hull plate. 


Surface Preparation of Ship Plate (Outer Bottom Plating) 
for Painting, J.C-HUDSON, J.F.STANNERS, A.G.B.MILLER. 
Instn Naval Architects—Trans v 101 1959 p 185-206 (discus- 
sion) 207-14. Methods were compared in raft tests duplicated 
by Admiralty, at Emsworth, and British Iron and Steel Re- 
search Assn, at Caernarvon for 300 specimens of as-rolled, 
pickled, gritblasted, or ground plate; various surface treat- 
ments, and three painting schemes, were used; paint may not 
adhere well to freshly descaled, unrusted steel, and various 
recommendations are made. 


Radar. See Radar—Marine; Ships—Accident Prevention. 
Refrigeration. See also Fishing Vessels—Refrigeration ; Marine 


Engineering ; Refrigeration—Food Products. 


Current Practice in Marine Insulation, G.LAING. Inst 
Refrig—Proe v 54 1957-58 p 157-8 (discussion) 179-86. Ap- 
plications associated directly or indirectly with operation of 
refrigeration plant for providing refrigerated cargo spaces 
and chambers for carriage of foodstuffs for crew and pas- 
sengers, and for cooling of accommodations; materials and 
methods, and trends in practice are discussed. 


Marine Refrigeration. Modern Refrig v 63 n 743 Feb 1960 
p 157-60. Particulars of refrigerating plant installed in Royal 
Mail Line passenger ship Amazon and in City of Melbourne in 
Ellerman Lines service; notes for Houlder Line vessel Royston 
Grange and Blue Star Line ship Ulster Star. 


Marine Refrigeration, H.RLHOWELLS. Int Shipbldg Progress 
v 7 n 67 Mayr 1960 p 107-20. 31st Thomas Lowe Gray Lecture 
before Instn Mech Engrs, indexed in Engineering Index 1959 
p 1271 from abstracts in various sources. 


Removing Moisture From Ships’ Insulation, H.H.R.NIE- 
MANN. Shipbldg & Shipg Rec v 96 n 12 Sept 22 1960 p 374-6. 
Explanation and calculations for equipment installed in 
refrigerated chambers of oceangoing vessels by Minikay 
G.m.b.H; air of artificially lowered water vapor partial pres- 
sure is circulated through channels formed by grooves in 
insulation, into which water vapor from insulation diffuses ; 
air moves into dehydrator which may be condenser, absorber 


or adsorber, and is redistributed. From paper before Dutch 
Assn Refrig. 


Repair. See also Drydocks. 


Ship Maintenance and Repair. Soe Naval Architects & Mar 
Engrs—Trans v 67 1959 p 624-53 (discussion) 558-78; see 
also abstract in Mar Eng v 64 n 18 Dee 1959 p 49-56. Study 
by Panel 0-29 (Ship Maintenance) of Ship Technical Opera- 
tions Committee; broad scope of investigation includes con- 
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sideration of: basis for analysis of operating costs; practice 
of other transportation industries; organization of main- 
tenance and repair operations; records and aceounting meth- 
ods ; work by ship’s crew, company shops, shore gang labor, re- 
pair yards, drydocks, ete; practice with regard to ship ma- 
chinery, electric systems, etc. 


Research. Design for Ocean Going Research Ship, H.F.P.HERD- 
MAN. Am Soe Naval Engrs—J v 72 n 1 Feb 1960 p 147-52; see 
also Engineering v 188 n 4880 Oct 30 1959 p 414-16. Scope of 
requirements is considered in view of diversity of oceano- 
graphic projects, personnel, and instrumentation needed; sug- 
gestion is made for ship of about 1475 tons gross and about 
250 ft oa in length, beam 42 ft and molded depth 23 ft; turbo- 
electric propulsion would give quiet running and also speeds 
of 1 to 14% knots as needed; space and deck arrangements are 
suggested ; profile diagram. 


Design of Modern Oceanographic Research Ships, L.ROSEN- 
BLATT. Soe Naval Architects & Mar Engrs—Paper n 4 for 
meeting May 26-8 1960 53 p. Primary requirements, with em- 
phasis on seakeeping ability, reliability, maneuverability and 
acoustical quietness; method of blocking out design; charac- 
teristics deemed desirable for United States oceanography 
ships for next 10 yr; size range considered is from 400 to 3000 
tons displacement; tables show principal characteristics of 
principal research vessels of United States and foreign coun- 
tries. 21 refs. 


Note on Design of Research Stern Fishing Trawler, J.C. 
ESTEVES CARDOSO, C.R.CALDEIRA SARAIVA. Roy Instn 
Naval Architects—Quarterly Trans (formerly Instn Naval 
Architects—Trans) vy 102 n 1 Jan 1960 p 1-11. Description of 
type of vessel now used in Portugal, and bases for new 
design, which will use 900 bhp diesel propulsion and diesel 
auxiliaries; latter is to be essentailly fisheries research vessel, 
chiefly for exploratory surveys and experimental fishing which 
could be carried out while trawling on industrial scale; plans 
of both vessels. 


Oceanographic Research Vessel “‘Thalassa’’. Shipbldg & 
Shipg Ree v 95 n 25 June 23 1960 p 810-12. Built by Chantiers 
et Ateliers Augustin-Normand, Thalassa will be operated by 
Scientific and Technical Instn of French Fishing Industry; 
biological and chemistry laboratories and specimen tanks will 
be fitted; length oa 216 ft 10 in., breadth molded 34 ft 2 in., 
load displacement about 1480 tons; propulsion is by two 
Duvant diesel engines of 800 and 300 hp; plan. 


Oceanographic Survey Ship Delivered. Mar Eng v 65 n 6 
June 1960 p 70-6. Vessel Surveyor was built for US Coast and 
Geodetic Survey by National Steel and Shipbldg Co; length 
oa 292 ft 2 in., breadth molded 46 ft, depth to main deck 
at side 27 ft 3 in.; sustained sea speed at 16-ft full load draft 
is 15 knots; main propulsion unit supplied by De Laval Steam 
Turbine Co is designed to develop 3200 hp at 135 propeller 
rpm and max of 3520 at 139.5 rpm with steam conditions of 
400 psig and 745 F, and condensor vacuum of 28 in. Hg. 


See also Hydrodynamics; Ship Models; Ship Propul- 
sion; Ships—Design ; Ships—Speed. 


Axial Frictional Resistance of Long Cylinders in Turbulent 
Flow, K.KARHAN. Int Shipbldg Progress v 7 n 66 Feb 1960 p 
72-6. Indexed in Engineering Index 1959 p 1271 from J Ship 
Research Oct 1959 issue. 


Der Wellenwiderstand von Schiffen auf fiachem Wasser, F. 
KOLBERG. Ingenieur-Archiv v 27 n 4 Nov 1959 p 268-75. 
Wave resistance of ships on shallow water; extension of 
method of calculation derived for infinitely deep water by 
L.N.SRETENSKY (published in Symposium on Behavior of 
Ships in Seaway, Wageningen 1957). 


Hydrodynamic Drag of Shallowly Pitted Surface, J.R.D. 
FRANCIS. Engineer v 210 n 5462 Sept 30 1960 p 532. Labora- 
tory experiments, calculations and comparisons were made 
which suggest that flaking of paint could explain observed 
increase of drag of ships in period immediately after dry 
docking; problem of more rapid increase in drag (above 
about 14% per day) which cannot be attributed to growth of 
barnacles. 


Theory and Experiment in Evaluation of Bending Moments 
Acting on Ship in Waves, W.R.JACOBS, J.F.DALZELL. Int 
Shipbldg Progress v 7 n 73 Sept 1960 p 403-11. Linear theory 
of distribution of forces along ship, developed by B.V.KORVIN- 
KROUKOVSKY, is applied to tanker models of 0.74 (T2), 
0.80 (Todd-Forest Series 57), and 0.68 (derived Series 60) 
block coefficients, and to destroyer model of 0.55 block; pub- 
lished data are compared; indications are that trends of 
longitudinal bending moment with speed as well as relative 
magnitudes may be predicted for range of ship forms. 


Waves Generated by Moving Body, R.S.GUILLOTON. Roy 
Instn Naval Architects—Quarterly Trans v 102 n 2 Apr 
1960 p 157-73. Extension of investigation of solution given 
by certain form of linearized potential to problem of motion 
of fluid with free surface, generated by symmetrical hull mov- 
ing at constant speed in fluid, particularly for resistance to 
advance; present object was to investigate motion in whole of 
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volume occupied by fluid, although study was relatively limited 
to neighborhood of hull owing to importance of evaluations in 
this region. 


Rubber Coatings. See Rubber Products. 


Rudders. See Bronze Foundry Practice; Ships—Propellers. 
Salvaging. See Ship Salvaging. 

Servicing. See Barges. 

Speed. Economic Speed Considerations, G.N.VLAHAVAS. Mo- 


tor Ship v 41 n 477 Apr 1960 p 10-11. Method of determining 
commercially optimum speed of ship; simplest method for 
determining economic speed is suggested, and is extended to 
determine actual consumption and speed with which ship 
should sail, so that particular value of total cost is attained; 
further extension is applied to voyage, where everything is 
taken into account including expenses and freight. 


Increasing Sea Speed of Merchant Ships, E.V.LEWIS. Soe 
Naval Architects & Mar Engrs—Trans v 67 1959 p 757-68 (dis- 
cussion) 768-72. It is noted that increase in attainable speed 
of modern merchant ships in rough seas is primarily problem 
of reducing motions rather than increasing power; possible 
measures for reducing motions, including special devices for 
control of rolling and pitching, changes in hull form above and 
below waterline, and modification of ship proportions to 
provide greater slenderness, are discussed. 


Stability. See also Hydrofoils; Ship Models; 
Ships—Stabilizers. 


Estimation of Stability After Flooding, AAMANDELLI. Ship- 
bldr & Mar Engine-Bldr v 67 n 633 Sept 1960 p 530-1. Rapid 
method for estimating flooding in given part of passenger or 
passenger-cargo ship; largest losses of stability occur when 
midship compartment is flooded; in this case permissible length 
imposed by stability considerations is normally less than one 
due to sinkage and trim after flooding; calculations are shown, 
with example for vessel 450 ft long by 65 ft breadth and 
design draft of 26 ft block coefficient at design draft is 0.70. 


Fundamentals of Behaviour of Ships in Waves, G.VOSSERS. 
Int Shipbldg Progress v 6 n 63, 64 Nov 1959 p 493-512, Dec 
p 538-55, v 7 n 65, 66 Jan 1960 p 28-46, Feb p 77-95, Nov 
1959: Concepts essential to studying regular and irregular 
waves. Dec 1959-Feb 1960: Ship motions are considered with 
regard to definitions, equations of motion, added mass and 
moment of inertia, damping, restoring forces and moments. 


On Damping Force and Added Mass of Ships Heaving and 
Pitching, F.TASAI. Kyushu Univ—Research Inst for Applied 
Mechanics—Report v 7 n 26 1959 p 131-52. Damping force and 
added mass are calculated exactly by F.URSELL’s method for 
cylinders of Lewis form sections heaving and pitching on free 
surface; using these results and strip method, same quantities 
were calculated for two ship models; good agreement with 
experiment was obtained. 


Potential of Semi-Submerged Ships in Rough Water Opera- 
tion, P.LMANDEL. Soc Naval Architects & Mar Engrs—Paper 
for meeting Mar 1960 24 p. Regions where semi-submerged 
ships may offer advantages over conventional ships for low and 
moderate speed operation; contrast to conventional ships and 
submarines ; model tests of semi-submerged ship in astern and 
ahead seas; results, including smooth water resistance, speed 
reduction, and pitch and heave amplitudes in waves, are dis- 
cussed and compared to similar results for conventional ship 
models. 


Radiation and Diffraction of Surface Waves from Vertically 
Floating Plate, M.D.KHASKIND. Applied Mathematics & Me- 
chanics v 23 n 8 1959 p 771-83. English translation of article 
indexed in Engineering Index 1959 p 1271 from Prikladnaya 
Matematika i Mekhanika May-June 1959. 


Rolling-Time Instrument for Monitoring Ship Stability, S. 
WEIMANN. Siemens Rev v 27 n 2 Feb 1960 p 57-9. Operating 
principles of instrument based on direct automatic measure- 
ment of rolling time; it comprises sender which determines 
reversal points of roll cycles, and receiver for analysis and 
indications. 


Standard of Stability Adopted in Japan, M.YAMAGATA. 
Inst Naval Architects—Trans v 101 1959 p 417-35 (discussion) 
435-43. Particulars, preparation process, and application are 
described; passenger ships are divided into five classes (in- 
cluding small craft of less than 5 tons); plying limits are 
oceangoing, greater coasting, coasting, and smooth water 
area; dynamic stability, maximum righting arm, and metacen- 
tric height are selected as measure of stability; results of 
investigations on design factors, external and internal forces 
are given. 29 refs. 


Study of Course Keeping and Manoeuvring Performance, 
N.H.NORRBIN. Sweden. Statens Skeppsprovningsanstalt— 
Meddelanden (State Shipbuilding Experimental Tank—Publica- 
tion) n 45 1960 67 p. Treatment of characteristics and stabil- 
ity of surface ship motion; achievements of last 80 yr; gen- 
eral equations of motion for body floating on surface or sub- 
merged; stationary and non-stationary forces on hull and 
rudder; algebraic criterion for inherent dynamic stability ; 
directional stability of steered ship. 90 refs. 


Ships—Design ; 
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Three-Dimensional Stripwise Damping Coefficients for Heave 
and Pitch of Submerged Slender Spheroid, P.KAPLAN, 
P.N.HU. J Ship Research vy 4 n 1 June 1960 p 1-7 (discussion) 
8-11. Distribution of local damping force and moment of zero 
forward speed, using local energy radiation and extended 
Lagally theorem calculations which gave equivalent results ; 
3-dimensional effects are important at all sections, including 
mid-section ; importance of findings for bending moment cal- 
culations for ships in waves. 


Stabilizers. Effect of Antipitching Fins on Ship Motions, M.A. 
ABKOWITZ. Soc Naval Architects & Mar Engrs—Trans v 67 
1959 p 210-31 (discussion) 231-52. Qualitative and quantitative 
analyses based on theoretical and model experiment approaches 
used at MIT: analysis indicates that pitching motion can be 
reduced to half of normal values by use of reasonable sized 
antipitching fins at bow, normal sized structural members and 
plating are sufficient for adequate strength, and that horizontal 
bow vibrations which may be induced can be kept within 
allowable amounts. 


Servo Control System for Ship Stabilisation, J.BELL. Auto- 
mation Progress v 5 n 5 May 1960 p 150-4. Basies of Mair- 
head roll stabilizing systems involving continuous feedback of 
four separate variables from gyroscopes, together with posi- 
tional feedback from stabilizing fins themselves; how such in- 
formation controls, through magslip computing circuits, hydrau- 
lic amplifier which provides fin positioning force; actual 
stabilizing torque is due to ship’s main engines which provide 
forces to oppose resistance of water to fins. 


Steering Equipment. See also Fishing Vessels—Diesel. 


Automatic Control for Ships: Where Do We Go From 
Here? F.WEST, Jr. Mar Eng v 65 n 9 Aug 1960 p 72-5. De- 
velopments in Gyro-Pilot, produced by Sperry Gyroscope Co, 
are traced from sea trials of prototype in 1922 to new version, 
sometimes called fourth generation pilot, which is shown in 
schematic diagram; it is suggested that for ocean passage 
with Loran, ship of future could depart on one set of stations, 
and arrive on another. 


Bow Thruster Boosts Maneuverability, L.PEHRSSON, R.G. 
MENDE. Mar Eng vy 65 n 11 Oct 1960 p 65, 142. Basie require- 
ments and possible design solutions for auxiliary steering 
device; design model testing and application of controllable 
pitch bow thrusters; basic components are tunnel, pod assem- 
bly, prime mover assembly, hydraulic and remote control 
systems; empirical guide to selection of required thrust is 
developed. Before Soe Naval Architects & Mar Engrs Sept 
29 1960. 


Designing Marine Steering System with Emergency Control, 
L.W.JOHNSON. Applied Hydraulics & Pneumatics v 13 n 2 
Feb 1960 p 74-6, 84. Features of hydraulic system are: only two 
metal tubes connect helm to steering gear without cables or 
sheaves, venting eliminates difficulties occurring in closed 
systems, emergency steering built into power system at low 
additional cost, using standard components, and_ efficient 
power transmission through telemotor cylinder to steering 
ram; design and operation of manual steering and power steer- 
ing systems. 

Hydraulic Steering on Naval Vessel. Compressed Air & 
Hydraulics v 24 n 283 Oct 1959 p 839-42. Power hydraulic 
steering employed in H.M.S. Brave Borderer; vessel which 
operates in excess of 50 knots can be turned 180° at full speed 
within distance of 5 boat lengths; description and diagrams 
of design, construction and operation of system. 


Integrated Steering System, R.M.LUKE, F.WEST, Jr. Soc 
Naval Architects & Mar Engrs—Paper for meeting June 1960 
22 p. Development of electro-hydrauliec steering system from 
steering gear manufacturer’s point of view and from control 
manufacturer’s point of view; design particulars and diagrams 
for various systems for merchant and war vessels; circuit 
schematics. 

Linear Theory for Steered Motion of Ships in Waves, L.J. 
RYDILL. Instn Naval Architects—Trans v 101 1959 p 81-107 
(discussion) 107-12. Difficulty of course keeping in following 
seas, particularly tendency to broach-to, is considered; linear 
equations for unsteered motion of ships in calm water are ex- 
tended to regular waves, for application to steered motion; 
model motions are noted, and also different methods of rudder 
control; automatically steered ship is treated as servome- 
chanism; linear theory developed is found inadequate, and 
reasons examined. 


Stresses. See also Ships—Design; Ships—Resistance. 


Stress and Motion Measurements on Ships at Sea, R.BEN- 
NET. European Shipbldg v 8 n 5 1959 p 102-7, n 6 p 134-45, 
Measurements of ship stresses on cargo liners Canada and 
Minnesota; stress variations may be characterized by parame- 
ter to which largest variation reasonably to be expected is 
directly proportional; largest hogging and sagging stresses, 
bending moment for determining scantlings, and still-water 
bending moment are obtained; greatest stress which may be 
expected is 13 kg/sq mm tension in deck during hogging. 
Before 4th Scandinavian Ship Technical Conference. 


Vibrations. See also Ships—Design; Ships—Propellers. 


Added Mass Moment of Inertia Induced by Torsional Vibra- 
tion of Ships, T.KUMAI. Kyushu Univ—Research Inst for 
Applied Mechanics—Report v 7 n 28 1959 p 283-43. Investiga- 
tion of added mass moment of inertia induced by rotational 
motion of prisms having sections similar to hull sections on 
water from which natural frequency of torsional vibration of 
ships is estimated; special consideration to effect of draft ; 
formula for estimation of added mass moment of inertia is 
deduced; experimental studies confirm results. 

Added Mass of Rigid Prolate Spheroid Oscillating Horizon- 
tally in Free Surface, L.LANDWEBER, M.MACAGNO. J 
Ship Research v 3 n 4 Mar 1960 p 30-6. Potential flow and 
added mass of spheroid half immersed in free surface, and 
oscillating horizontally in direction of its minor axis at high 
frequency ; expression for added mass is simplified mathemati- 
cally, especially for very elongated or nearly spherical ellip- 
soids; concern is with distribution of added mass along ship 
hull. 

Effect of Loading and Stiffness on Vibration of Free-Free 
Beam, C.KUO. European Shipbldg v 9 n 3 1960 p 48-56. Trends 
in general effects of load distribution, moment of inertia, and 
effective shear area on two-node vertical vibration characteris- 
tics; three major and four minor variations of load distribu- 
tion were considered; while results are not expected to be used 
in direct calculation of ship frequencies, they may be of value 
in early design stages for vessels in which it is possible to 
dispose weights in variety of ways. 

On Second Spectrum of Natural Frequency of Flexural 
Vibration of Ship’s Hull, T.KUMAI. European Shipbldg v 8 
n 7 1959 p 148-51, 170. Nature of existence of second spectrum, 
and estimate of frequency; effects of shear flexibility and 
rotatory inertia force upon second spectrum of natural fre- 
quency of vibration of uniform section beam with free ends ; 
numerical example for spectra of frequencies of vertical vibra- 
tion of stern of large tanker considered as half length of 
uniform section beam. 


On Virtual Inertia Coefficients for Vertical Vibration of 
Ships, T.KUMAI. Kyushu Univ—Research Inst for Applied 
Mechanics—Report v 7 n 28 1959 p 245-58; see also EHuropean 
Shipbldg v 8 n 2 1959 p 45-9, n 3 p 66-70, v 9 n 4 1960 
p 72-6. Investigation by strip method considers effects of virtual 
rotary inertia of water and three-dimensional motion; for 
estimating correction factors to coefficients, vibrations of cylin- 
drical solid models with several kinds of sectional forms are 
studied experimentally; analyses of motion of circular and 
elliptic cylinders, and measurements of coefficients for vibra- 
tions of solid beams and tanker model are presented. 


Propeller Excited Vibratory Forces in Shaft of Single Screw 
Tanker, J.D.VAN MANEN, R.WERELDSMA. Int Shipbldg 
Progress v 7 n 73 Sept 1960 p 371-89. Effect of type of screw 
blade, stern arrangement, power absorption, draft and number 
of blades was investigated for tanker with block coefficient of 
0.77; dynamic thrust, torque and bending moments, excited by 
propeller in shaft are analyzed; research was carried out on 
model, representing 32,000-ton dw single screw tanker to 
scale of 1 to 27% with installed power of 12,660 shp at 
105 rpm, trial speed of 16.2 knots in load condition. 


Ship Vibration, J.B.BRESLIN. Applied Mechanics Reviews 
v 13 n 7 July 1960 p 463-6. Propeller generated excitations ; 
blade frequency pressure and velocity field near ship propellers, 
vibratory forces generated on nearby surfaces, and cyclic 
variations of thrust and torque developed by ship propellers 
operating in strongly nonuniform flow field at stem of vessels 
are reviewed. 29 refs. 


Ship Vibration, R.T.GOLDRICK. Applied Mechanics Reviews 
v 13 n 8 Aug 1960 p 535-8. Vibration characteristics of ship 
hulls; elastic response of ship structure to vibratory forces 
and moments; response to steady state propeller exciting 
forces as contrasted with response to transient forces due to 
slamming under rough sea conditions. 67 refs. 


_ Some Notes on Propeller-Induced Hull and Shaft Vibrations 
in Single Screw Vessels, B.BENGTSSON. European Shipbldg 
Vv 8 n 4 1959 p 74-81, 93. Formulas for propeller clearances for 
various sizes of ships; suggested disturbance from vibrations 
is connected more with human discomfort than with serious 
hull stresses; blade frequency, most troublesome in service, 
corresponds to vibration profile with 3-5 nodes: design of 
stern frame, propeller thrust and torque variations, ete, 
considered. 50 refs, Summary of paper before Den Norske 
Ingeniorforening and Skipsteknisk Selskap. 


Suberitical and Supercritical Operation of Ships in Waves 
and Coincidence of Maximum Damping, P.MANDEL, J Ship 
Research v 4n1 June 1960 p 22-834. Suberitical, critical, and 
supercritical zones of operations in ahead, overtaking, and 
following seas are defined; on basis of work reported, pos- 
sibility clearly exists that semi-submerged ship may not only 
avoid resonance in any seas throughout modest speed range, 
but in one critical zone that it is likely to encounter, it may 
simultaneously experience maximum wave damping. 


Theory for Vibratory Effects Produced by Propeller on 
Large Plate, J.P.BRESLIN. J Ship Research v 3 n 3 Dec 1989 
p 1-10, Importance of fanning action of propeller blades in 
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ship vibration ; net force and moment on wall are zero for all 
lightly loaded propellers having two or more blades; it is 
shown that wall would vibrate, and formula is given for 
vibratory deflections ; nonuniform inflow gives non-zero vibra- 
tory forces ; note on possible relation to destroyer design. 


Tuned Damper and its Vector Diagram, G.S.PIDD. Engineer 
Vv 210 n 5462 Sept 30 1960 p 531-2. Method deals with viscous 
torsional vibration dampers which are tuned by means of elas- 
tic connection ; rubber dampers and steel spring dampers run- 
ning in oil, although if spring stiffness varies with amplitude, 
its most unfavorable value should be investigated; diagram 
obtained is combination of vector diagrams for propeller damp- 
ing and viscous damper; design of damper and verification of 
design are considered. 

Vibration in Ships, J.DIEUDONNE. Instn Naval Architects 
—Trans v 101 1959 p 47-56 (discussion) 56-62. Vibrations of 
whole hull are arranged in three categories (vertical, horizon- 
tal and torsional), and distribution of natural frequencies, 
damping, inconvenient results of vibration, and prevention 
are considered; for vibrations of lines of shafting, observa- 
tions are made concerning very large tankers; it is suggested 
that, for very large ships, additional work on measures for 
reducing disturbing forces arising from single screw would be 
of major interest. 

Vibration Problems in Marine Engineering and Their Solu- 
tion, W.McLAUGHLIN. Instn Engrs & Shipbldrs in Scotland— 
Trans v 103 pt 5 1959-60 p 136-230 (discussion) 231-42, pt 
6 243-51. Problems with diesel and turbo-geared machinery 
are considered on basis of theory of vibration, from which 
scantlings can be established to remove operating conditions 
of machinery from resonant or critical conditions at which 
vibration may occur; instruments for noise and vibration 
analyses at John Brown & Co (Clydebank) Ltd are described, 
and examples of their use given. 


Welding. See Shipbuilding—Welding. 
Wind Resistance. See Ship Models. 
SHIPWAYS 


Concrete Addition to Cellular Sheet Pile Shipway, J.W. 
IRVINE, R.F.GASTON. ASCE—Proe v 86 (J Construction 
Div) n CO2 May 1960 Pt 1 Paper n 2493 p 27-36. Construction 
of first nuclear powered aircraft carrier necessitated length- 
ening of submerged Shipway No. 11; additional length of 100 
ft to existing cellular sheet piling structure was provided 
by sinking reinforced concrete trapezoidal shaped cofferdam 
with aid of open dredged wells. 

SHIPYARDS 

See also Drydocks ; Shipbuilding. 

Accident Prevention. Shipyard Radiological Safety as Related 
to Nuclear Submarines, J.E.LOGSDON. Elec Eng v 79 n 8 Aug 
1960 p 667-9. Methods and procedures that are used to insure 
safe working conditions in radioactive work areas, Paper 
CP60-896. 

Cranes. See Cranes—Traveling. 

Denmark. New Danish Yard for Tanker Construction. Motor 
Ship v 41 n 484 Nov 1960 p 372-3. New installation of Odense 
Steel Shipyard, is at Lindo; two building docks are each 1000 
ft long, 150 ft wide and 25 ft deep, adequate for tankers up to 
100,000 tons dwe; launching is by flooding dock; optical plate 
marking uses Gessellschaft fuer Anzeichen-Geraete system ; 
main shop is 708 ft long, 197 ft wide and 82 ft high; transport 
of plates for marking is by straddle carrier with magnetic lift, 
and in welding and prefabrication shed by traveling and gan- 
try cranes; yard layout plan. 

France. Modernization of Medium-Sized French Shipyard. Ship- 
bldg & Shipg Ree v 96 n 14 Oct 6 1960 p 439-43. Methods 
adopted by Forges et Chantiers de la Gironde in construction 
and fitting out of ships; diagrams show yard layout, and se- 
quence in which plates and sections pass through marking, 
eutting and welding before passing to prefabrication shop and 
eventually to building slips. 


Great Britain. Britain’s Most Extensive Shipyard Development 
Scheme. Motor Ship v 41 n 477 Apr 1960 p 6-9. Shipyard 
modernization scheme undertaken by Cammell Laird & Co 
(Shipbuilders and Engineers), Birkenhead; program includes 
three phases; first and present phase involves erection of new 
plate and section shops, strengthening and lengthening of 
yard’s southernmost building berths and installation of new 
jetty, construction of new 950 ft x 140 ft drydock, and installa- 
tion of tanker cleaning berth with new pier into deep water. 


Courage in Private Enterprise. Mar Engr & Naval Architect 
v 82 n 1001 Dec 1959 p 427-9. Scotstoun shipyard of Charles 
Connell & Co. Similar description indexed in Engineering 
Index 1959 p 1272 from Shipbldr & Mar-Engine Bldr Oct 
1959. 

Modernised Southwick Shipyard. Shipbldr & Mar Engine- 
Bldr v 67 n 631 July 1960 p 432-4. Provision of three new build- 
ing berths, and also for new techniques of prefabrication under 
one roof, at Austin and Pickersgill, Ltd yard; construction is 
in West Yard, while East Yard is utilized as main fitting-out 
berth; particulars of facilities are given. 


SHOCK ABSORBERS 


See also Aircraft Landing Gear; Cars—Buffers; Laminated 
Products. 


Representing Frequency Response Characteristics of Elas- 
tomers for Shock Isolation, R.E.LNEWTON, L.E.MATTHEWS. 
SAE—Paper n 236B for meeting Oct 10-14 1960 18 p. Shock 
isolator is idealized as spring and dashpot in parallel ; improved 
model for elastomers results from using dashpots, each in 
series with spring, in place of separate dashpot; quantitative 
characteristics of improved model are deduced; model derived 
for rubber sample; behavior compared with that of rubber; 
shock response of new model is compared with conventional 
one. 


SHOCK TUBES. See Aerodynamics—Boundary Layer; Aerody- 
namics—Supersonic; Aeronautical Research—Shock Tubes; 
Shock Waves. 


SHOCK WAVES 


See also Aerodynamics—Boundary Layer; Aerodynamics— 
Heating Effects; Aerodynamics—Supersonic; Airecraft—Noise ; 
Aircraft—Supersonie Speeds; Compressors; Dielectrics; Elec- 
tric Discharge; Electric Discharge—Plasma; Electron Tubes— 
Cathode Ray; Exploding Wires; Explosion—Photography ; Ex- 
plosives—Detonation; Filters; Flow of Fluids—Supersonic ; 
Gases—Combustion ; Gases—Ionization ; Hydrodynamics; Mag- 
netohydrodynamics; Plasmas; Rocket Engines—Combustion ; 
Seismology; Ships—Design; Solar Radiation; Vibrations. 


Aerothermodynamic and Electrical Properties of Some Gas 
Mixtures to Mach 20, W.CHINITZ, C.L.EISEN, R.A.GROSS. 
ARS—J v 29 n 8 Aug 1959 p 573-9. Pressure, temperature, 
chemical composition and electrical conductivity data pre- 
sented for gas mixtures behind strong air shocks and detona- 
tions of hydrogen-air and acetylene-air mixtures up to Mach 
20; digital computer program developed solves simultaneous 
aerodynamic and chemical equilibrium equations. 


Avtomodel’nye dvizheniya gaza s udarnymi volnami, raspro- 
stranyayushchimisya po stepennomu zakony po  pokoyash- 
chemusya gazu, G.L.GRODZOVSKII, N.L.KRASHENNIKOVA. 
Prikladnaya Matematika i Mekhanika v 23 n 5 Sept-Oct 1959 p 
936-9; see also English translation in Applied Mathematics & 
Mechanics v 23 n 5 1959 p 1328-33. Self-similar motions of gas 
with shock waves spreading, according to power law, into gas 
at rest; solution for generalized case of self-similar motions. 


Caleulations of Motion of Non-Uniform Shock Waves, J 
ROSCISZEWSKI. J Fluid Mechanics v 8 pt 3 July 1960 p 
337-63. Problems of propagation of shock waves and strong 
detonation waves through ducts of variable cross section and 
ducts with porous walls, and interaction of rarefaction wave 
with shock and contact surface in one- or two-dimensional 
steady flow are solved using simple rule; tables given permit 
efficient calculation of several problems of nonuniform shock 
motion. 


Combustion Investigation in Hypersonic Shock Tunnel Driver 
Section, H.T.NAGAMATSU, E.D.MARTIN. J Applied Physics 
vy 30 n 7 July 1959 p 1018-21. Study of combustion of stoichi- 
ometric mixtures of hydrogen and oxygen with varying per- 
cent of helium in constant volume driver section for hypersonic 
shock tunnel; pressure was measured as function of time for 
number of initial pressures, mixture ratios, and multiple 
sparks for ignition; maximum pressures observed were close 
to that expected for smooth burning; when detonation was 
encountered, ratio of peak pressure to initial pressure was 
about 50. 


Der Einfluss ebener Koerper auf stromaufwaerts liegende 
senkrechte Stoesse, D.RUES. Zeit fuer Flugwissenschaften v 
8 n 3 Mar 1960 p 67-76. Influence of 2-dimensional bodies 
on normal stationary shocks is investigated for shock wave 
upstream of body; numerical values for flat plate at incidence 
and parabolic biconvex airfoil are calculated; simplified 
method is developed for symmetrical profiles and comparison 
made with preceding results. 


Effect of Surface Roughness on Characteristics of Spherical 
Shock Waves, P.W.HUBER, D.R.McFARLAND. NASA—Tech 
Report n R-23 1959 25 p. Study conducted in which direct 
observation of shock-wave movement with time was made and 
effects of surface roughness on characteristics of spherical 
shock waves determined; net effect of surface roughness on 
shock peak overpressure at surface for all heights of burst 
was to lower overpressures slightly ; surface roughness delayed 
Mach stem formation at greatest charge height and lowered 
growth at all burst heights. 

Electron Diffusion Ahead of Shock Waves in Argon, H.D. 
WEYMANN. Physics of Fluids v 3 n 4 July-Aug 1960 p 545-8. 
Experiments with electrostatic and magnetic probes were per- 
formed to investigate electron diffusion ahead of shock waves 
of Ms =8 to 12 in argon; negative electrostatic signals of 
several volts were obtained with pronounced fronts propagat- 
ing with velocities up to several times shock velocity; current 
produced by diffusing electrons was determined from measure- 
ment of azimuthal magnetic field and corresponding electron 
density was calculated. 

Experimental Investigation of Stability of Plane Shock 
Waves, K.C.LAPWORTH. J Fluid Mechanics v 6 pt 3 Oct 1959 
p 469-80. Stability measured in shock tube by perturbing 
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primary shock wave formed on rupturing diaphragm, by means 
of thin wedges; time-record of shape of shock wave after it 
passes wedges and travels along channel of constant cross- 
section is obtained by Schlieren photography; analysis of pho- 
tographs enables rate at which shock wave recovers its plane 
shape to be determined, and together with detailed shape of 
wave at various instants, is compared with first-order theory 
of Freeman. 


Flow Behind Shock Waves in Conducting Gases, R.P.KAN- 
WAL. Roy Soc—Proc Ser A v 257 n 1289 Sept 6 1960 p 263-8. 
It is proved that in addition to generating vorticity, shock 
waves in conducting gases generate electric current also; 
it is shown that expression for vorticity in conducting 
gases, in contrast to non-conducting gases, depends on _ther- 
modynamic behavior of fluid; furthermore, interesting relation 
between normal components of vorticity and current density is 
discovered. 


Graphical Analysis of Formation of Shock Fronts in Mate- 
rials, S.Y.HWANG, N.DAVIDS. J Mechanics & Physics of 
Solids v 8 n 1 Jan 1960 p 53-65. Contour-plotting methods ap- 
plied to non-linear materials with two-straight-line stress- 
strain relation, such as certain types of rubber or foam plastic ; 
multiple scabbing phenomenon of materials due to tensile 
reflection from free boundary is analyzed and_ presented 
graphically; general rules governing structure of characteris- 
tics field are obtained. 


Hydrodynamic Model of Diffusion Effects on Shock Structure 
in Plasma, O.W.GREENBERG, H.K.SEN, Y.M.TREVE. Phys- 
ics of Fluids v 3 n 3 May-June 1960 p 879-86. Model is de- 
scribed and shock structure equations are derived; phase 
analysis is carried out and results of numerical integration are 
given; it is found that charge separations and _ associated 
macroscopic electric fields occur inside shock, and that density 
transition inside shock is not monotonic. 


Impedance and Shock Spectra, G.J.O’HARA. Acoustical Soc 
America—J v 31 n 10 Oct 1959 p 1300-8. Discussion of theory 
of shock spectra, Fourier spectra, and mechanical impedance to 
determine qualitatively effects of dynamic reaction of structures 
on shock spectra; concept of shock spectrum “dip ;” applica- 
tions include earthquake response in structures. 


Imprinted-sector Rupture Dises, W.D.WEATHERFORD, Jr. 
Chem Eng Progress v 55 n 12 Dee 1959 p 42-4. Development 
of reproducible shock wave is influenced by nature of rupture 
disk fracture pattern; technique was developed for preparing 
disks with controlled impressed radial defects, and having 
reproducible bursting patterns; this type of rupture is more 
suitable for shock tube applications than irregular fracture 
pattern observed for smooth-surface rupture disks. 


Improved Perturbation Theory for Shock Waves Propagat- 
ing Through Non-Uniform Regions, M.P.FRIEDMAN. J Fluid 
Mechanics v 8 pt 2 June 1960 p 198-209. Solution for motion 
of shock wave down nonuniform tube which holds for all 
conditions behind shock, including case when velocity behind 
shock is at or near sonic speed; methods used apply also to 
analogous problem of shock wave propagating through region 
in which gas has nonuniform initial state. 


Interactions of Detonation Waves, E.LARISCH. J Fluid 
Mechanics v 6 pt 38 Oct 1959 p 392-400. Interactions of dis- 
continuities, in which detonation waves participate, are 
analyzed; detonation polars are introduced and their proper- 
ties examined; list of possible interactions given, and use of 
pas for quantitative solution of intersection problems illus- 
trated. 


K teorii linearizirovannykh zadach o vzryve s uchetom pro- 
tivodavleniya, V.P.KOROBEINIKOV, E.V.RYAZANOV. Pri- 
kladnaya Matematika i Mekhanika vy 23 n 4 July-Aug 1959 p 
749-59 ; see also English translation in Applied Mathematics & 
Mechanics y 23 n 4 1959 p 1066-80. Theory of linearized expo- 
sion problems, including back pressure; solution of explosion 
problem in medium with certain varying initial density; 
equations describing one-dimensional motions similar to self- 
similar cases, first integral for system of equations, and 
exact analytical solution for specific cases. 

Location of Frontal Wave in Asymmetrical Flow of Gas at 
High Supersonic Speed Over Pointed Body, A.L.GONOR. ARS 
—J v 30 n 9 Sept 1960 p 841-2. Report on experiment in which 
flow of air was investigated over six models of cones with 
half-angles = 15, 20, 25, 30, 35 and 40° at Mach = 4, English 
translation of paper from Izvestiya Akademii Nauk SSSR, 
Otdelenie Tekhnicheskikh Nauk, Mekhanika i Mashinostroenie, 
n 5, 1959 p 117-18. 

Measurements on Blast Wave in Conical Tube, W.S.FILLER. 
Physics of Fluids vy 3 n 3 May-June 1960 p 444-8. Sector 
method of producing shock waves was adapted for use with 
high explosives; design of experiment is described; measure- 
ments of some of parameters of cone blast wave are pre- 
sented and compared with established blast wave data from 
spherical charges fire in free air; technique may be adapted 
for study of blast wave propagation in any gases or liquids. 

Measuring Temperature of Gas Downstream from Shock 
Wave, S.A.LOSEV, N.A.GENERALOV. Instruments& Experi- 
mental Techniques (English Translation of Pribory i Tekh- 
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nika Eksperimenta) n 3 May-June 1959 p 454-6. Technique, 
based on use of emitting and absorbing powers of sodium D 
lines; for absorption observations, intense emission from 
pulsed IPS-500 tube was used; temperatures ranging from 
4000 to 5000 K were measured under laboratory conditions 
with error of plus or minus 100-200 K. 


Moving Magnetic Field Behind Strong Deuterium Shock, 
F.R.SCOTT, R.F.WENZEL., Physics of Fluids vy 2 n 6 Nov- 
Dec 1959 p 609-13. By introducing spiral in return conductor 
of conical discharge tube with hollow-electrode, magnetic mul- 
tipole observed propagating down cylinder extending out from 
hollow electrode; field appears to have extremely complicated 
internal structure when observed with small magnetic probes ; 
when observed by external loop, net axial leakage flux shows 
structure consistent with characteristics of shock produced 
deuterium plasma. 

O pogloshchenii zvuka i shirine udarnykh voln vy relyativist- 
skoi gidrodinamike, M.T.ZHUMARTBAEV. Zhurnal Eksperi- 
mental’noi i Teoreticheskoi Fizikiv 37 n 10 Oct 1959 p 1000-4. 
Absorption of sound and width of shock waves in relativistic 
hydrodynamics; derivation of absorption coefficient due to 
viscosity and heat conduction of medium; structure of rela- 
tivistic low intensity shock waves. 


On Magnetohydrodynamic Shock Waves, R.P.KANWAL. J 
Mathematics & Mechanics v 9 n 5 Sept 1960 p 681-95. Shock 
conditions are derived by extending T.Y.THOMAS’s analysis 
(Math Mag v 22 1949 p 169) to more general case; results are 
rearranged so that every flow and field quantity downstream 
from shock wave is expressible separately in terms of known 
values of these quantities upstream from shock wave, and 
various effects of shock wave can be easily read off; differen- 
tial effects of shock conditions are discussed. 


On Propagation of Shock Waves in Nonhomogeneous Elastic 
Medium, E.STERNBERG, J.G.CHAKRAVORTY. ASME—Trans 
—J Applied Mechanics v 26 n 4 Dee 1959 p 528-36. Considera- 
tion of propagation of shock waves in isotropic plate of infinite 
extent and arbitrary thickness which has transverse cylindri- 
cal hole at which uniform shearing tractions are suddenly ap- 
plied and thereafter steadily maintained; body is otherwise 
free from loading; solution obtained constitutes generaliza- 
tion of results reached by J.N.GOODIER and W.E.JAHSMAN, 
who considered problem for homogeneous medium, 


Particularités des ondes de choe produites par les décharges 
condensées dans un gaz a basse pression, M.CLOUPEAU. J de 
Physique et le Radium v 21 n 3 Mar 1960 p 189-93. Peculiari- 
ties of shock waves produced by concentrated discharge in gas 
at low pressure; observations of luminous shock waves does 
not necessarily signify thermal ionization; it is shown that 
other effects may operate; parasitical discharge effects can 
cause ionization of gas ahead of shock front; shock front 
and contact surfaces are sometimes very close together. 


Passage of Shock Waves Through Ducts of Variable Cross 
Section, G.RUDINGER. Physics of Fluids v 3 n 3 May-June 
1960 p 449-55. Range of area convergence exists for which 
there are three solutions; it is shown that only one of 
these solutions can be realized if duct converges monotonically ; 
for more general duct configurations, other solutions may also 
be found; for configurations with throat, addition wave pat- 
terns may appear both within and outside of region of am- 
biguity. 

Photographie Observations on Shock Waves in Liquids, H.G. 
DAVID, A.H.EWALD. Australian J Applied Science v 2 n 3 
Sept 1960 p 317-20. Method of photographing shock waves in 
liquids and of observing absorption spectra of solutions under 
extreme pressure and temperature conditions of shock waves; 
thin layer of argon, compressed and heated by shock wave, is 
used as high intensity, short duration (0.2 usec) flash source; 
technique used to investigate absorption spectra of solutions 
under conditions obtained in shock waves. 


Pressure and Velocity Measurements on Detonation Waves 
in Hydrogen-Oxygen Mixtures, D.H.EDWARDS, G.T.WIL- 
LIAMS, J.C.BREEZE. J Fluid Mechanics v 6 pt 4 Nov 1959 p 
497-517. Measurements of static pressures and velocities of 
detonation waves in hydrogen-oxygen mixtures, and pressures 
arising on their normal reflection at closed end of explosion 
tube; experimental results compared with calculated values 
of wave properties for range of hydrogen-oxygen mixtures 
initially at atmospheric pressure; detonation waves in all 
mixtures studied in 1.6 em tube are found to be subideal. 


Propagation of Pressure Pulse in Compressible Flow, A. 
POWELL. Acoustical Soe America—J v 31 n 11 Nov 1959 p 
1527-35. Theory of transmission and reflection of sound wave 
which enters duct of variable cross section which carries 
compressible flow ; one-dimensional perturbations are assumed; 
possible applications include low frequency noise in wind 
tunnels, noise propagation in gas turbine ducts, and dis- 
turbances in rocket nozzles. 


Propagation of Shock Waves of Constant Strength, A.G 
MACKIE, D.G.WEIR. Cambridge Philosophical Soc- Proc v 56 
pt 1 Jan 1960 p 64-74. Conditions are examined under which 
plane shock waves of constant strength can propagate through 
gas in given homentropic motion ; since entropy change across 
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shock is taken to be constant, homentropic flow exists behind 
shock also; motion behind shock is determined by solving 
Cauchy problem with data given on back of shock; theory is 


illustrated by_two examples, one of which generalizes result 
obtained by Copson. 


Shock-Wave Structure in Binary Mixtures of Chemically 
Inert Perfect Gases, F.S.SSHERMAN. J Fluid Mechanics v 8 
pt 3 July 1960 p 465-80. Starting with expressions for viscous 
stress, heat flux and diffusion flux, continuum theory is 
formulated for steady flow of binary mixture of chemically 
inert perfect gases through normal shock of arbitrary strength; 
solution is obtained by series expansion for shocks of vanishing 
strength ; for stronger shocks straightforward numerical inte- 
Sion: Png gph to that useful in simpler pure-gas problem, 
is laid out. 


Similarity Solution for Blast in Free Space, S.F.BORG. 
Franklin Inst—J v 268 n 6 Dec 1959 p 446-52. Solution given 
satisfies equations of gas dynamics: (a) conservation of mass, 
(b) conservation of momentum, and (c) conservation of 
energy; in addition, usual gas laws are assumed to apply; 
solution obtained in first part applies exactly to case of 
contained explosion, such that along boundary of sphere 
(exploding region) equalizing pressure is at all times main- 
tained just equal to boundary pressure. 


Some Models of Explosive Line Detonators, A.GARSIA. 
J Mathematics & Physics vy 39 n 1 Apr 1960 p 54-7. Problem 
of shaping explosive layers to produce plane shock front is 
approached and solved geometrically; solutions given are 
easily constructed and have been used successfully in experi- 
ments; relevant to propagation of shock waves in metals. 


Spectroscopic Investigation of State of Gas Behind Shock 
Wave, N.N.SOBOLEV, A.V.POTAPOV, V.F.KITAEVA, F.S. 
FAIZULLOV, V.N.ALIAMOVSKII, E.T.ANTROPOV, I.L. 
ISAEV. Acad Sciences USSR—Bul-Phys Series (English Trans- 
lation) v 22 n 6 1958 p 725-31. (Columbia Tech Translations 
New York, NY). Procedure for measuring temperature of air 
behind shock wave by method of relative intensities and by 
generalized method of reversal of spectrum lines ; experimental 
results validate assumption that gas behind wave is in thermo- 
dynamic equilibrium; method also applicable to investigation 
of high temperature flames. 


Spectroscopic Temperature Measurements in Shock Tube 
Using CN as Thermometric Molecule, W.H.PARKINSON, R.W. 
NICHOLLS. Can J Physics v 38 n 6 June 1960 p 715-19. 
Rotational temperatures of CN radicals introduced into re- 
flected shock wave in argon have been measured and compared 
with gas kinetic temperatures inferred from simple gas dy- 
namic theory and shock wave velocity measurements; it is 
concluded that measured rotational temperature is reasonable 
measure of actual translational temperature of real gas of 
reflected wave. 


Spherical Waves of Finite Amplitude, R.D.FAY. Acoustical 
Soe America—J v 31 n 10 Oct 1959 p 1877-9. Method for 
analysis of finite waves treating conical paths of transmission 
as if they are composed of series of cylinders of infinitesimal 
lengths with infinitesimal increments in area at junctions; 
example of application to case of repeated shock waves. 


Starke kugelsymmetrische Verdichtungsstoesse unter Be- 
ruecksichtigung von Dissoziations-und lonisationsvorgaengen, 
LTEIPEL. Zeit fuer Flugwissenschaften v 8 n 7 July 1960 
p 187-202. Converging spherical shock waves taking into 
account dissociation and ionization processes; behind shock 
front, flow is assumed to be quasi-steady which gives exact 
solution at high pressures for ideal gases of constant specific 
heats; hydrogen is used as medium; calculation is carried 
out step by step to 10,000 K; gas is nearly completely disso- 
ciated before ionization begins. 


Studies in Theory of Shock Propagation in Solids, W.BAND. 
J Geophysical Research v 65 n 2 Feb 1960 p 695-719. Single 
parameter visco-elastic model of shear-yielding solid is defined 
for which permanent regime solution of equations of motion 
exists for any finite compression; Zener’s linear theory of 
anelasticity has been generalized to materials with cubic 
crystal structure; general equations for propagation of steady 
state compression profiles in shear yielding, heat conducting, 
anelastic solids are given. 


Sur les ondes de choc, ACCHARRUEAU. Annales des Ponts 
et Chaussees v 129 n 5 Sept-Oct 1959 p 497-549. Shock waves; 
detailed study of geometric and kinematic transformation 
which any continuous medium undergoes when traversed by 
surge wave; various matricular formulas relating to deforma- 
tion of continuous media are given and applied. 


Technique for Determining Relaxation Times by Free-Flight 
Tests of Low-Fineness-Ratio Cones; with Experimental Re- 
sults for Air at Equilibrium Temperatures up to 3440 K, J.D. 
STEPHENSON. NASA—Tech Note n D-327 Sept 1960 55 p. 
Technique is based on measurement of shapes of bow shock 
waves of cones fired from high velocity guns; theory provides 
means by which shadowgraph data showing bow waves can be 
analyzed so as to furnish effective relaxation times ; measured 
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relaxation times in air were in agreement with values esti- 
mated from shock-tube measurements in pure oxygen and 
nitrogen. 


Temperature Measurements of Shock Waves by Spectrum- 
Line Reversal: Double-Beam Method, J.G.CLOUSTON, A.G. 
GAYDON, I.R.HURLE. Roy Soe—Proe v 252 n 1269 Sept 8 
1959 p 143-55. Sodium line reversal method using photo- 
multiplier and oscillograph is modified; two light beams are 
employed and interference filters used in front of photomulti- 
pliers; background source is viewed through two beams; at 
proper temperature for background, one oscillograph traces 
absorption, other indicates sodium line emission; it is thus 
possible, from records of single shock, to determine tempera- 
ture history behind shock wave to about plus or minus 20 C. 


Theory of Electromagnetically Driven Shock Waves, J.K. 
WRIGHT, M.C.BLACK. J Fluid Mechanics v 6 pt 2 Aug 1959 
p 289-301. Many experimental devices built in which strong 
shock waves are generated in gases by electromagnetic forces 
on current-carrying gas particles; general theory of devices 
discussed, taking external circuit inductance into account; 
it is shown that shock wave of constant speed finally attained 
travels at 90% of final speed when circuit inductance in- 
creased to 3.0 times initial value. 


Three-Dimensional Linearized Analysis of Forees Exerted 
on Rigid Wing by Shock Wave, F.E.EHLERS, E.M.SHOE- 
MAKER. J Aero/Space Sciences v 27 n 4 Apr 1960 p 257-60. 
In previous study, formulas were obtained for pressure induced 
on moving plate by plane acoustic shock wave; edge of plate 
was assumed to be parallel to wave, and analysis therefore 
2-dimensional; in present paper restriction is removed; by 
suitable transformation, case of shock wave oblique to edge 
of semi-infinite plate can be solved in terms of 2-dimensional 
solution. 


Ueber den Einfluss von Querschnittsaenderungen und Gittern 
in Kanaelen auf Stosswellen, H.REICHENBACH, H.DREIZ- 
LER. Zeit fuer Angewandte Physik v 12 n 2 Feb 1960 p 62-71. 
Effect of gratings and changes of cross section on shock waves 
in wind tunnels; explanations are given for deviations of 
theoretical predictions from experimental results. 


Wave Refraction at Interface, C.M.ABLOW. Quarterly Ap- 
plied Mathematics v 18 n 1 Apr 1960 p 15-29. For plane wave 
in one of two perfect gases moving toward parallel plane 
interface between gases, four equations are derived giving 
details of refracted and reflected wave motions; equations are 
of first order integro-differential or implicit form and are 
suitable for numerical step-by-step solution. 


SHOE MANUFACTURE 


See also Plastics—Polyurethane; Plastics—Testing; Rubber 
Compounds and Compounding. 


Adhesives for Poly(Vinyl Chloride) Shoes, R.J.CAREY. Soc 
Plastics Engrs—J v 16 n 11 Nov 1960 p 1253. In two-cement 
system, catalysts or crosslinking curing agents are divided 
between two cements; one cement is applied to vinyl soling 
and other to shoe upper material; in one-cement system, 
crosslinking agents are triggered by short exposure to elevated 
temperatures; problems with new vinyl cements on soft 
thermoplastic soling materials. 


Developments in Technology of Direct Moulded Footwear 
Process, C.E.WEBB. Instn Rubber Industry—Proc v 7 n 
June 1960 p P95-122. Problems in field of rubber technology 
which have been presented by directly vulcanizing rubber to 
leather upper, and manner in which some of them have been 
solved; information is given on characteristics of rubber 
compounds, mixing, processing temperatures, vulcanizing sys- 
tems, equipment, adhesion to leather, etc. 


Direct Molded Footwear, W.E.KAVENAGH. Rubber World 
v 141 n 3, 4 Dec 1959 p 375-82, Jan 1960 p 520-5, 564. Refer- 
ence is to direct molding of sponge or solid rubber soles and 
heels to either cloth or leather uppers. Dec 1959: Machinery 
and equipment; machines are of internal and external pyres- 
sure types, and latter is further subdivided into low and high 
pressure types. Jan 1960: Compounding and processing of 
rubber sole and heel compounds; information on new Army 
boot produced by process, and on improvement in production 
of footwear with microcellular soles by this process. 


Injection Molding Applications for Footwear Industry, G. 
COOPER. Soe Plastics Engrs—J v 16 n 12 Dec 1960 p 1297-8. 
Operations in molding plastic sandals and unit molding of 
individual outersoles complete with heels; low cost alloy molds 
are now being used in volume production of various items. 


Trends in Use of Plastics in Footwear. Brit Plastics v 33 
n 5 May 1960 p 180-6. Plastics used extensively particularly 
in less expensive ranges; PVC coated fabrics for uppers, 
and compounds for completely injection molded shoe represents 
largest usage; applications of nylon, high impact, polystyrenes, 
cellulosics, modified acrylics, and polyethylene. 


SHOES. See Accident Prevention—Protective Clothing. 
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SHOPPING CENTERS 
See also City Planning. 


Downtown Shopping Center, F.FORMAN. Traffic Quarterly 
vy 13 n 4 Oct 1959 p 495-503. Approach taken by private enter- 
prise Midtown Plaza in rehabilitation of Rochester, NY, down- 
town area, affected by growth of suburbs and shopping centers ; 
program included construction of Inner Loop which is super- 
highway to relieve downtown congestion for motorists with 
downtown business; construction of parking facilities through- 
out central business district; financing of project; completion 
of Inner Loop, scheduled for completion in 1961 and extension 
of Broad Street and Water Street. 


Heating. See Heating—Store Buildings. 
Power Supply. See Electric Distribution. 
Roofs. See Roofs—Concrete Shell. 

SHORE POLLUTION. See Water Pollution. 
SHORE PROTECTION 


See also Beaches—FErosion ; Breakwaters ; Inland Waterways ; 
Seawalls. 


Present State of Coastal Engineering in Japan, K.HORI- 
KAWA. ASCE—Proc v 85 (J Waterways & Harbors Div) n 
WwW3 Sept 1959 pt 1 Paper n 2169 p 41-59. Recurring damage 
in populated coastal areas is caused by tidal waves and 
extremely high tides; measures taken by Japanese engineers 
to improve status of coastal engineering ; complete bibliography 
of Japanese publications on subject in appendix p 46-59. 


Shark River Inlet Sand By-Passing Project, W.M.ANGAS. 
ASCE—Proc v 86 (J Waterways & Harbors Div) n WW3 
Sept 1960 pt 1 paper 2599 p 29-47. By-passing of sand across 
Shark River Inlet on New Jersey Coast; by-passed sand is 
coarser, better graded, and gives more stable fill than sands 
dredged in Shark River; removal of excess accretion from 
feeder beach at up-drift side of Inlet restores to utility much 
of length of “fishing pier’? which was dry, and it is supposed 
to facilitate maintenance of navigation channel of Shark River 
Inlet. 


SHOT BLASTING. See Metals Cleaning—Blast; Metals Finish- 
ing—Blast. 

SHOVELS. See Coal Mines and Mining—Open Pit; Construc- 
tion Equipment—Testing; Earthmoving Machinery; Materials 
Handling. 

SHRINKFITTING 


See also Compressors—Manufacture; Electric Heating—In- 
duction; Gears—Stresses; Refrigeration—Industrial Applica- 
tions. 

Emmanchement thermique pour l’aluminium, E.HERRMANN. 
Aluminium Suisse v 10 n 8 May 1960 p 164-78. Shrinkfitting 
for aluminum parts; general principles outlined; numerous 
applications described include shrinkfit between light metal 
housing and roller bearing, brake drum and brake band, etc; 
use of method in manufacture of light metal crankshafts for 
two-stroke engines. (In French and German). 


Refinement in Calculation of Characteristics of Shrink-Fitted 
Assembly Loaded in Torsion, R.T.SEVERN. J Mech Eng 
Science v 1 n 1 June 1959 p 16-18. In earlier paper charac- 
teristics such as slip, depth of slip, and stiffness, of shrink- 
fitted assembly loaded in torsion obtained on basis of shrink- 
age pressures were assumed to be constant along contact 
interface; author investigates shrinkage pressures close to 
end point of contact and uses these pressure values to refine 
ealeulation of depth-of-slip in shrinkfitted assembly; it is 
shown that refinement has appreciable effect on depth of slip 
and, therefore, on other torsional characteristics. 


Shrink-Fitting Ring Gears Automatically. Assembly & Fas- 
teners Eng v 2 n 2 Nov 1959 p 56-7. Five cycle operation of 
hydraulically operated machine, to shrink fit gears on fly- 
wheels at rates of up to 120 completed assemblies per hr, 
which comprises combination heating-coil magazine; it consists 
of water cooled copper coil operating from 60 eps tapped 
autotransformer and has controlling probe-type thermocouple; 
machine also has automatic stripping device; unit which is 
self contained, has pushbutton control station for automatic 
eyecle start; machine requires no skilled labor. 


SIEVES. See Screens and Sieves. 
SIGMA WELDING. See Welding, Electric Are—Inert Gas. 
SIGNAL GENERATORS 


See also Electric Transformers—Testing ; Medical Equipment 
and Supplies—Electronic; Memory Devices; Metals Testing— 
Nondestructive; Oscillographs; Photography——Light Sources; 
Radio Interference; Radio Measurements; Radio Receivers— 
Noise; Radio Telephone; Semiconductor Devices—Diode; Servo- 
mechanisms; Sound Generators. 


Amplitude and Frequency Distortions in Oscillators With 
Frequency Keying, V.E.NAKHMANOVICH. Telecommunica- 
tions n 5 1959 p 487-97. English translation of article indexed 
in Engineering Index 1959 p 1275 from Elektrosvyaz May 
1959, 


Analiz zapuska zatormozhennykh generatoroy razryvnykh 
kolebanii, V.V.GRIGORIN-RYABOV,. Radiotekhnika v 15 n 2 
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Feb 1960 p 58-66; see also English translation in Radio Eng 
v 15 n 2 1960 p 89-102. Analysis of starting retarded relaxation 
oscillators; method used is based on author’s previous treat- 
ment of nonlinear quadripole circuits; existence of several 
zones is demonstrated in limits of which amplitude of driving 
voltage can be chosen; relationships for minimum steepness 
of driving voltage and for optimum value of internal resistance 
of its source; effect of capacitative divider on driving. 


Approximate Waveform Solutions for Diodes in Pulse Cir- 
cuits, D.C.DILLISTONE. Electronic Eng v 31 n 380 Oct 1959 
p 607-10. Taking approximate representation of diode, wave- 
form solutions are obtained for group of simple circuits to 
which rectangular, or (in one case) triangular waveform is 
applied; certain applications of results discussed. 


Design of Laminated Circuits for Industrial R.F.Generators, 
F.DITTRICH. Mullard Tech Communications v 5 n 41 Dee 
1959 p 26-31. With conventionally designed tank circuits, com- 
bination of high output with low loss involves high cost; 
laminated circuit is described that offers compromise between 
efficiency and cost; manufacturing costs are low enough to 
offset extra cost of separate shielding necessary. 


Design Trends Increase Versatility of Standard-Signal Gen- 
erators, W.F.BYERS, G.P.MeCOUCH. Can Electronics Eng 
v 4 n 3 Mar 1960 p 43-9. Standard signal generators are 
defined and their important characteristics examined; current 
trends in design of amplitude modulated, pulse modulated, 
frequency modulated, and sweep frequency generators are 
described; application of signal generator to various applica- 
tions discussed. 


Die Erzeugung linearer Saegezahnspannungen mit der Boot- 
strap-Schaltung, K.KRANERT. Elektronische Rundschau yv 14 
n 5 May 1960 p 181-3. Generation of linear sawtooth voltages 
by bootstrap method; mathematical analysis of one rise and 
two decay phases and computation of maximum available duty 
cycle as function of time constants related to these three 
phases; generator circuit, based on this analysis; effect of 
grid-plate capacitance of switching tube. 


Feedback Stabilizes Signal Generator, A.FONG. Electronics 
v 33 n 29 July 15 1960 p 71-3. Arrangement whereby auto- 
matic amplitude stabilization of r-f test signals by use of 
single channel negative feedback system is accomplished by 
signal generator that permits rapid and accurate response 
measurements over wide range. 


Finite Pulse Train Generator, V.V.OKOROKOV. Instru- 
ments & Experimental Techniques (English translation of 
Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 767-73. 
Generator with crystal control of interval between pulses of 
train, which is equal to 1 usec; use of synchronizing pulses 
with 8 Me frequency makes time jitter of 1 wsee train equal 
to 0.12 usec; generator can be used for generating time scale 
in amplitude and time analyzers, and also as circuit for 
phasing signals relative to HF (4-20 Mc) reference pulses. 


Function Generators Using Hall Effect, L.J.BRADY, B.A. 
MELEHY. Elec Mfg v 66 n 2 Aug 1960 p 62-4. Primary 
factors involved in Hall effect are shown to include angular 
rotation; possible use of phenomenon for angular function 
generators is projected, and some of potential variations 
considered. 


General Technique for Interference Filtering, W.A.STIRRAT. 
IRE—Trans on Radio Frequency Interference v RFI-1 n 2 
May 1960 p 12-17. In leakage and radiation tests performed 
on signal generators, it was found that signal generator, its 
power cord, its ground connection, and power main formed 
series resonant loop at several frequencies ; only reliable means 
for reducing leakage thus produced is to reduce maximum 
power available from source. 


Generator Delivers Constant Current or Voltage Pulses, 
L.A-ROSENTHAL. Electronics v 33 n 38 Sept 16 1960 p 82-4. 
Energy source required to test and evaluate electroexplosive 
device using electrothermal converter is described; constant 
current or constant voltage pulse of known duration is 
supphed by circuit that employs thyratron as pulse generator, 
transistor for pulse shaping, and output power transistor as 
linear pulse amplifier. 


Generator millimikrosekundnykh impul’sov GMI-28, V.S. 
CHILIKIN. Elektrosvyaz v 14 n 1 Jan 1960 p 40-4; see also 
English translation in Teleeommunications n 1 1960 p 57-63. 
Millimicrosecond pulse generator MPG-23; portable laboratory 
equipment forming pulses of millimicrosecond duration in 
wide range of repetition frequency (up to 1.5 Me) ; equip- 
ment is intended for various pulse measurements. 


Impulsgeber zur Erzeugung eines Spektrums mit konstanter 
Amplitude im Frequenzbereich 0,1 bis 30 MHz, G.BITTNER. 
ETZ (Ed A) v 80 n 21 Nov 1 1959 p 762-4. Pulse generator 
for production of spectrum with constant amplitude in fre- 
quency range 0.1 to 380 Me; pulse frequency of generator 
constructed from commercially available components, can be 
selected in steps between 1 and 100 eps; its constancy depends 
on network frequency; generator can be used for electric 
measurements, particularly for testing radio interference 
measuring instruments. 
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Investigation of Phase Relations in U.H.F. Oscillators, B.P. 
TEREN’TEV, A.F.MAZHUGA,. Telecommunications n 3 1959 
p 281-94. English translation of article indexed in Engineering 
Index 1959 p 1276 from Elektrosvyaz March 1959. 


Low-Distortion Sine-Wave Generator, A.R.BAILEY. Elec- 
tronic Technology v 37 n 2 Feb 1960 p 64-7. Very low-distor- 
tion oscillator covering frequency range of 10 eps to 100 ke 
with distortion of less than 0.02% described; circuit is com- 
posed of very high gain amplifier and feedback system; unit 
was designed for investigating characteristics of sharply 
tuned rejector circuits. 


Low-Frequency Noise Generator, D.A.BELL, A.M.ROSIE. 
Electronic Technology v 37 n 6 June 1960 p 241-5. Features 
of circuit which uses small thyratron as noise source, has 
spectrum level to better than 1 dB from zero frequency to 
60 cps, and gaussian distribution of amplitudes. 


On Theory of Molecular Oscillator and Its Fluctuations, V.S. 
TROITSKII. Radio Eng & Electronics v 3 n 10 1958 p 115-41. 
English translation of article indexed in Engineering Index 
1959 p 1276 from Radiotekhnika i Elektronika Oct 1958. 


Oscillators Synchronized for Amplitude-Stability by Means 
of Thermistors, A.A.L’VOVICH. Telecommunications n 2 
1959 p 141-54. English translation of article indexed in Engi- 
neering Index 1959 p 1275 from Elektrosvyaz Feb 1959. 


Possibility of Further Generalization of Single-Circuit LC- 
oscillators in Quasi-Linear Theory, P.G.KOROLEV. Radio 
Eng & Electronics v 4 n 2 1959 p 146-58. English translation 
of article indexed in Engineering Index 1959 p 1276 from 
Radiotekhnika i Elektronika Feb 1959, 


Precision Oscillator With Incremental Tuning, J.H.REYNER. 
Electronics v 33 n 16 Apr 15 1960 p 76, 78. Locating sharp 
resonances in either electrical systems or in mechanical struc- 
tures requires precision oscillator; R-C type described provides 
high degree of frequency stability ; incremental frequency con- 
trol is provided by use of controlled phase-shift network in 
feedback loop. 


Printsip postroeniya formiruyushchikh skhem s neodnorod- 
nymi liniyami, O.N.LITVINENKO, V.I.SOSHNIKOV. Radio- 
tekhnika i Elektronika v 4 n 9 Sept 1959 p 1448-54; see also 
English translation in Radio Eng & Electronics v 4 n 9 
1959 p 53-62. Synthesis of circuits with non-uniform lines 
for formation of rectangular pulses; method of obtaining 
circuits for active, and for some complex loads used in practice. 


Recent Developments on Magnetic-Coupled Multivibrators, 
W.A.GEYGER. AIEE—Trans v 79 pt 1 (Communication & 
Electronics) n 48 May 1960 p 106-12. New multivibrator 
circuits for frequencies up to 100 ke; oscillation frequency 
can be varied within wide limits, without changing mag- 
nitude of output voltage and without impairing output wave- 
form, by connecting saturation reactor with rectangular- 
hysteresis-loop core material in parallel to load or across 
collector terminals; interconnection of continuously-variable 
transformer introduces linear frequency-control characteristics. 
17 refs. 


Stabilizatsiya chastoty diapazonnogo generatora s pomo- 
sheh’yu linii zaderzhki, N.N.NESVIT. Radiotekhnika v 14 n 8 
Aug 1959 p 52-6. Frequency stabilization of wide-band gen- 
erator by means of delay line; automatic frequency control 
system, which permits stabilization of generator on fre- 
quencies distributed equally within band. 


Synchronization of Relaxation Oscillator by Random Voltage, 
A.M.VASIL’EV. Radio Eng & Electronics v 4 n 6 1959 
p 47-57. English translation of article indexed in Engineering 
Index 1959 p 1277 from Radiotekhnika i Elektronika June 
1959. 


Thyratron Pulse Generator, S.ROZENSTEIN. Electronic Tech- 
nology v 37 n 7 July 1960 p 281-3. Pulse generator is described 
which has thyratron as electronic switch in novel circuit; 
short pulses of exponential shape are produced as reasonable 
output stability with repetition rates from 1 c/s up to 12 ke/s. 


Transient Response and Regeneration in Amplitude Stabilized 
Oscillators Using Thermistors, A.A.L’VOVICH. Telecommuni- 
cations n 5 1959 p 469-86. English translation of article 
indexed in Engineering Index 1959 p 1276 from Elektrosvyaz 
May 1959. 


Trigger Shmitta na ploskostnykh triodakh, G.P.PETIN. 
Radiotekhnika v 14 n 9 Sept 1959 p 25-8; see also English 
translation in Radio Eng v 14 n 9 1959 p 33-8. Schmitt trigger 
with junction triodes; formulas for calculation of boundary 
voltages; possibility of temperature stabilization of voltages 
by thermistor; schemes for formation of rectangular voltage 
from sinusoidal one, for generation of rectangular voltage 
and pulses, for generation of saw-tooth voltage and of linearly 
increasing voltage. 


Vliyanie skorosti narostaniya fronta vkhodnogo impul’sa 
vy impul’snykh transformatorakh, L.Z.GOGOLITSYN. Radio- 
tekhnika v 14 n 11 Nov 1959 p 52-5; see also English trans- 
lation in Radio Eng v 14 n 11 1959 p 68-72. Effect of rate 
of rise of input pulses on pulse transformers ; formulas for 
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determining rise time and overshoot of output pulses from 
transformer when input pulse has finite raise time; graphs 
to permit selection of transformer parameters. 


Voltage-Modulated Variable Pulse-Rate Generator, E.J.C. 
FOWELL, A.COWLEY. Electronic Eng v 32 n 387 May 1960 
p 304-6. Pulse generator circuit in which output frequency is 
linear function of input voltage; circuit employs screen 
coupled double Phantastron pulse circulating system with suit- 
able modifications to improve accuracy of transfer at low out- 
put frequencies ; four output frequency ranges are provided be- 
tween 5 and 2500 pulses/sec. 


Transistor. Analysis of Direct Coupled Astable Transistor Mul- 
tivibrator, T.S.K.V.IYER. Instn Telecommunication Engrs—J 
v5n 2 Mar 1959 p 93-7. Two grounded-emitter transistor ampli- 
fiers capacitively coupled to each other form astable multivibra- 
tor similar to free running plate coupled vacuum tube multi- 
vibrator ; if one of couplings is direct, system works as astable 
mu lbigteP aber under certain conditions; analysis of these con- 

itions, 


Automatic Frequency Control with Reactance Transistors, 
Y.FUJIMURA, N.MII. Electronics v 33 n 40 Sept 30 1960 p 
97-9. Remote syne signal lock equipment is useful in field 
pickups and station relays; automatic frequency control in 
transistorized television remote syne lock circuit described 
is achieved by controlling bias on reactance transistor. 


Avalanche Transistors as Fast Pulse Generators, J.L.MOLL. 
Instn Elec Engrs—Proc v 106 Pt B Supp n 17 May 1959 p 
1082-4, Behavior of transistors in avalanche circuit; limita- 
tions which device design places on this mode of operation. 
Paper 3065E. 


Delayed Output Sawtooth Generator, IL.ALBERT. Electronic 
Equipment Eng v 8 n 7 July 1960 p 49-50. Four transistor 
circuit uses monostable multivibrator, bootstrap generator, 
diode comparator and pulse amplifiers to obtain output saw- 
tooth delayed in time proportional to d-c voltage level; use 
of silicon transistors provides operating range of —55 to 85 C. 


Dimensionering avy transistorhackare, L.BRANDQVIST. El- 
teknik v 3 n 1 Jan 1960 p 11-14. Design of transistor choppers ; 
analysis of closed impedance, open impedance, and voltage 
drop across transistor switich in closed and in open condition, 
i.e. of parameters which are decisive of signal-to-noise ratio 
in transistor chopper. 


Generator na poluprovodnikovom triode s ogranicheniem 
kolebanii v oblasti nasyshcheniya, A.N.BAZHAN, L.N.KAPT- 
SOV. Radiotekhnika i Elektronika v 4 n 9 Sept 1959 p 1549-56 ; 
see also English translation in Radio Eng & Blectronies v 4 n 
9 1959 p 215-27. Transistor generator with limited oscillations 
in saturation region; build-up of stationary self-oscillations in 
generator of nearly harmonic oscillations; oscillation limiting 
in saturated region; calculation formulas. 


How to Generate Accurate Sawtooth and Pulse Waves, C.A. 
Von URFF, R.W.AHRONS. Electronics v 32 n 50 Dec 11 1959 
p 64-6. Stable sawtooth and rectangular pulses may be gen- 
erated by two circuits; excellent switching characteristics of 
Thyristor controlled by Zener diode form basis of these units 
that feature simplicity, low power consumption, and small 
size; output pulse widths, amplitudes and waveform timing 
are independent of active elements. 


K voprosu ob ustanovlenii kolebanii v generatorakh na 
poluprovodnikovykh triodakh, L.N.KKAPTSOV, K.Ya.SENATO- 
ROV, O.1I.POPLAVSKAYA. Radiotekhnika i Elektronika v 4 n 
9 Sept 1959 p 1557-62; see also English translation in Radio 
Eng & Electronics v 4 n 9 1959 p 228-36. Transient oscilla- 
tions in transistor generators; linear and non-linear analyses 
of generator of nearly harmonic oscillations; how stationary 
oscillation conditions can be obtained on account of transistor 
input impedance. 


Polyprovodnikovye generatory lineino-izmenyayushchegosya 
toka, V.N.YAKOVLEY. Radiotekhnika i Elektronika v 4 n 
10 Oct 1959 p 1732-8; see also English translation in Radio 
Eng & Electronics v 4 n 10 1959 p 289-300. Transistor gen- 
erators of sawtooth current wave with wattless negative feed- 
back; experimental study and analysis of several variants of 
generators having advantage of relatively small non-linearities 
of current deflection. 


Subaudio Swept Signal Generator, M.ROSEN. Electronics 
v 33 n 17 Apr 22 1960 p 67-8. Operating in frequency range 
20 to 40 eps, simple generator can be used to test servos and 
related equipment and components; sawtooth waveform deyel- 
oped by unijunction transistor circuit is used to key blocking 
oscillator. 


Transistorized Central Pulse Generator for Digital Equip- 
ment, D.J.GROVER, J.M.C.DUKES. Instn Elee Engrs—Proc 
vy 106 Pt B Supp n 16 May 1959 p 824-7. Problems arising in 
transistorized systems owing to limited power output of tran- 
sistors and their relatively slower switching speeds as com- 
pared with hard tubes; automatic method of maintaining syn- 
chronism by means of servo control system; output wave- 
forms are examined and compared, and correction signals are 
generated which control variable-delay devices inserted in ap- 
propriate amplifier chains. Paper 2893E. 
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Transistorized High Speed Sequence Generator, C.D.TODD. 
Semiconductor Products v 3 n 8 Aug 1960 p 27-30. Electronic 
circuit capable of generating multiple pulses in time sequential 
order is described; clock pulse input whose repetition rate 
extends from very low value to 350 ke/s determines operating 
speed; sequence generation may be fully synchronized with 
other functions; output sequence pulses may be combined 
to form overlapping time control pulses, 


Transistorized Linear Sweep Generator, H.COHEN, C. 
ASKANAS. Electronic Equipment Eng v 8 n 2 Feb 1960 p 73-4. 
Three-transistor circuit provides ultra-linear sawtooth sweep 
at rates from 3 to 30 ke with variations in linearity of 0.03 
to 0.08%; circuit uses basic principles of vacuum-tube Miller 
sweep. 


Voltage-Controlled Bootstrap Generator, J.B.PAYNE III. 
Electronics v 33 n 11 Mar 11 1960 p 177-8. Bootstrap generator 
using minimum number of transistors generates several wave- 
forms; by combining flip-flop and bootstrap sweep generator, 
output pulse length can be varied by d-e bias or control 
voltage. 


SIGNALS AND SIGNALING. See Electric Signal Systems ; Fire 
Alarm Systems; Highway Signs, Signals and Markings; Rail- 
road Signals and Signaling. 


SIGNS. See Highway Signs, Signals and Markings; Riveting. 
SILICA 


See also Glass—Constitution; Mineral Industry and _ Re- 
sources ; Occupational Diseases—Pulmonary; Refractory Mate- 
rials—Silica Brick; Rubber Compounds and Compounding ; 
Silicon Carbide; Slag. 


Debye Temperature of Vitreous Silica, O.L.ANDERSON. 
Physics & Chem of Solids v 12 n 1 Dee 1959 p 41-52. It is 
shown that low temperature elastic constants of vitreous 
silica can account for only small fraction of low temperature 
heat capacity; for quartz, elastic constants account for all 
low temperature heat capacity; data for cristobalite not 
complete, but there is evidence to suggest that anomaly also 
exists in this phase of silica; it is shown that long-wave 
vibrational properties of vitreous silica, optical and acoustical, 
are consistent with analogous properties of ionic solids. 28 
refs, 


Distribution of Silica Resources in Eastern United States, 
T.D.MURPHY. US Geol Survey—Bul n 1072-L 1960 p 657-65, 
9 maps. Silica resources (minimum SiO2 content 95%) east of 
Mississippi River shown on eight maps; location of silica 
operations active in 1955; uses of various types of silica raw 
materials, and specifications of significance to silica industry. 


Large Temperature Range Annealing, W.PRIMAK. J Ap- 
plied Physics v 31 n 9 Sept 1960 p 1524-338. Investigation 
performed to understand annealing of irradiated vitreous silica ; 
Vand’s analysis of distribution in activation energy is re- 
examined through new derivation which leads to better ap- 
proximation to activation energy spectrum and which permits 
treatment of step annealing data; cases of distributions in 
frequency factor and twofold distribution in activation energy 
and frequency factor are also treated. 


Low-Temperature Heat Capacity and Raman and Brillouin 
Spectra of Vitreous Silica. P.FLUBACHER, A.J.LEADBET- 
TER, J.A.MORRISON, B.P.STOICHEFF. Physics & Chem of 
Solids v 12 n 1 Dee 1959 p 53-65. Heat capacity measured 
between 2.3 and 19 K; temperature dependence of heat capac- 
ity at lowest temperatures is much greater than observed for 
simple crystals; velocities of transverse and _ longitudinal 
waves of frequencies of 3.3 and 5.0x10! sec respectively 
determined from measured Brillouin spectra; spectroscopic 
results suggest that excess heat capacity of vitreous silica is 
contributed by optical modes of very low frequency. 24 refs. 


Fused. See also Mass Spectrometers. 


Irradiation Effects and Short-Range Order in Fused Silica 
and Quartz, R.A.WEEKS, C.M.NELSON. J Applied Physies v 
31 n 9 Sept 1960 p 1555-8. Particular defect of number of 
paramagnetic defects of quartz structure produced by neutron 
irradiation is observed by electron-spin-resonance techniques 
with superheterodyne bridge spectrometer; eigenvalues of g 
tensor have been found; good agreement found between cal- 
culated envelope for width of 0.2 oersted and envelope ob- 
served in y-ray and in neutron-irradiated silica. 

Particle Size Determination. See Granular Materials—Size De- 
termination. 


SILICA BRICK. See Refractory Materials—Silica Brick. 
SILICA GEL. See Packaging Materials—Dryers. 
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Memoires Scientifiques de la Revue de Métallurgie v 57 n 1 
Jan 1960 p 35-40. Study of imperfections of single crystal of 
silicon by surface replica technique; results of microscopic 
and X-ray investigations undertaken to explain surface im- 
perfections on sections cut perpendicularly to [111] axis 
of rod; findings confirmed previous results. 


Silicon-Ingot-Growing Furnace Using Electron-Bombard- 
ment Heating, D.B.GASSON. Instn Elec Engrs—Proe v 106 Pt 
B Supp n 17 May 1959 p 854-7. New type of furnace using 
Czochralski technique; ingot can be conveniently pulled from 
melt resting on parent solid material which in turn rests on 
cooled metal hearth; charge is heated by four focused and 
deflected electron beams; gun design features; movable cath- 
ode for controlling magnitude of electron current. 


Bonding. See Metals and Alloys—Bonding. 
Diffusion. See Semiconductors—Silicon. 
Refining. High-Purity Silicon from Iodide Process Pilot Plant, 


C.S.NERRICK, J.G.KRIEBLE. Electrochem Soc—J v 107 n 2 
Feb 1960 p 111-17. Silicon tetraiodide is formed from com- 
mercial silicon and iodine in fluid-bed reactor; impurities are 
rejected by solvent recrystallization followed by fractional 
distillation; high-purity silicon is formed by thermal de- 
composition of iodide on silicon surface; silicon made this 
way has resistivity over 1000 ohm-cm. 


Note sulla fabbricazione di silicio da fonderia, M.CAVIGLI. 
Metallurgia Italiana v 52 n 8 Aug 1960 p 577-81 (discussion) 
582-3. Production of foundry silicon; thermodynamic aspects 
of reduction by carbon of silica and of impurities in form 
of oxides; formation of silicon monoxide as cause of energy 
and material losses; main technological characteristics of 
electrothermic process in electric are furnace described and 
processes for control of impurities in product examined with 
reference to present market requirements. 


Purification of SiCli by Adsorption Techniques, H.C. 
THEUERER. Electrochem Soc—J v 107 n 1 Jan 1960 p 
29-32. Adsorption columns filled with hydrous oxides or sili- 
cates offer attractive method of purifying SiCla for use in 
preparation of very high purity silicon; hydrogen reduction 
of purified silicon tetrachloride to produce silicon rods, fol- 
lowed by floating-zone refining, has resulted in p-type crystals 
with resistivities above 8000 ohm-cm and minority carrier 
lifetimes of 1 msec. 


Untersuchungen ueber die Siliciumabscheidung im Vakuum 
durch thermischen Zerfall von Siliciumtetrajodid am _ glue- 
henden Draht, H.KKERN. Vakuum-Technik v 9 n 6 Sept 1960 p 
150-5. Speed of vacuum separation of silicon by thermal 
decomposition of silicon tetraiodide on hot wires was meas- 
ured as function of temperature between 900 and 1200 C, 
and as function of iodide pressure between 0.055 and 40 mm 
Hg; control of apparatus, and techniques of measurement and 
calculation are described; results indicate that decay of silicon 
tetraiodide occurs through intermediate compound Sil2. 


Zone Melting of Silicon With an Electron Beam, V.GUSA, 
IL.KRZHIZH, I.LADNAR. Soviet Physics, Solid State v 1 n 2 
Feb 1959 p 261-5. English translation of article indexed in 


Engineering Index 1959 p 1280 from Fizika Tverdogo Tela 
Feb 1959. 


SILICON BRONZE. See Bronze. 
SILICON CARBIDE 


See also Abrasive Materials; Crystals; Electric Heating 
Elements; Nuclear Reactors—Materials ; Semiconductors. 


Effects of Oxygen Partial Pressure on Oxidation of Silicon 
Carbide, P.J.JORGENSEN, M.E.WADSWORTH, I.B.CUTLER. 
Am Cer Soc—J v 43 n 4 Apr 1960 p 209-13. Rate of oxida- 
tion was studied at different partial pressures of oxygen; 
diffusion rate constant was found to vary with logarithm of 
partial pressure of oxygen according to theory of oxida- 
tion of thin films as proposed by H.J.ENGELL and K. 
HAUFFE; alternative explanation based on change of free 
energy with surface coverage was also found to fit data. 


Oxidation of Silicon Carbide, P.J.JORGENSEN, M.E. 
WADSWORTH, I.B.CUTLER. Am Cer Soc—J v 42 n 12 Dec 
1959 p 613-17. Rate of oxidation was measured in atmosphere 
of dry oxygen between 900 and 1600 ©; products of oxida- 
tion were amorphous silica and cristobalite, depending on 
temperature; effect of surface area was determined; presence 


of water vapor in gaseous atmosphere was found to be 
extremely critical. 


SILICA SAND. See Sand, Silica. 
SILICATES. See Ceramic Materials; Glass; Mineralogy—Sili- 
eates; Slag. 
SILICON 
See also Aluminum Silicon Alloys; Crystals —Growing ; Elec- 


tric Batteries—Solar; Electric Rectifiers—Silicon ; Iron Silicon 
Alloys; Semiconductors—Silicon. 


Manufacture. See Furnaces, Electric. 
SILICON COMPOUNDS. See Refractory Materials. 
SILICON IRON ALLOYS. See Iron Silicon Alloys. 


SILICON STEEL. See Electric Transformers—Materials; Iron 
and Steel Metallography; Iron Silicon Alloys; Magnetic Ma- 
terials—Irradiation ; Magnets—Manufacture; Rolling Mill 
Practice—Powder Metal; Steel—Embrittlemeent; Steel Heat 
Treatment—Annealing; Steel Heat Treatment—Tempering. 


_ Etude des imperfections d’un monocristal de silicium par 
l‘intermédiaire d’une réplique de la surface, A.R.WEILL. 


SILK FIBROIN. 
SILLIMANITE. 
SILOS 
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SILICONES 


_ See also Automobile Materials—Silicones; Electric Insulat- 
ing Materials—Silicones ; Hydraulic Control and Transmission 
—Fluids; Pumps, Vacuum; Rubber, Synthetic—Silicone. 


Change of Viscoelastic Sphere to Torus by Random Impacts, 
W.F.BUSSE, F.C.STARR. Am J Physics v 28 n 1 Jan 1960 
p 19-23. Ball of silicone putty subject to large, random, im- 
pact forces changes to torus and eventually breaks up; critical 
size exists above which this does not occur; causes of 
phenomenon discussed. 


Kremniiorganicheskie smoly i laki i ikh primemenie, K.A. 
ANDRIANOV, D.Ya.ZHINKIN, A.F.MOISEEV. Khimicheskaya 
Promyshlennost v 39 n 2 Mar 1959 p 14-19. Silicon-organic 
resins and lacquers and their application; use for manu- 


facture of heat resistant coatings, electric insulation, and 
plastics. 


Silicone-Alkyd Copolymers and Their Application to High- 
Temperature Surface Coatings, A.F.ABDUL KARIM, B. 
GOLDING, R.A-MORGAN. J Chem Eng Data v 5 n 1 Jan 
1960 p 117-25. Basic study of effects of alkyd and silicone 
components on properties of copolymers, particularly as they 
bear on their use in high-temperature surface coatings; 
silicone-alkyd resins were evaluated as varnishes and in 
enamels by series of tests selected to give satisfactory indi- 
cation of physical characteristics and fundamental and service 
properties of copolymers. 

Silicones in Plastics and Rubber Industries, P.A.J.GATE. 
Plastics Inst—Trans v 28 n 77 Oct 1960 p 194-200 (discussion) 
200-1. Silicone-resin-bonded laminate is most important ap- 
plication of silicones in plastics industry; silicones used with 
epoxy resins for laminating and in manufacture of polyure- 
thane foams; room-temperature-vulcanized silicone rubber 
used in electronic field, as potting, encapsulating and calking 


material; silicone rubber used in insulating tapes, roller 
covering. 

SILICOSIS. See Occupational Diseases—Pulmonary. 

SILK 


See also Catalysts—Platinum; Textile Fibers; Yarn. 


Moisture Sorption of Silk of Bombyx Mori in Relation to 
Proportion and Chemical Composition of Crystalline and 
Amorphous Phases, F.LUCAS, S.G.SMITH. Textile Inst—J 
v 50 n 12 Dec 1959 (Trans Sec) p T695-702. Recent quantita- 
tive determinations of proportion and chemical composition 
of phases of silk fibroin were used to calculate distribution 
of sorbed water between them; assuming specific values for 
sorption by hydrophic groups of protein and complete avail- 
ability of amorphous phase, it is shown that about 30% of 
water sorbed at 65% relative humidity is held by crystalline 
phase. 


X-Ray Study of Sorption of Water by Silk Fibroin of 
Bombyx Mori, J.O.WARWICKER. Textile Inst—J v 51 n 7 
July 1960 (Trans Sec) p T289-92. No changes were found 
on X-ray diagrams of wet and dry fibroin from Bombyx 
mori, and it is therefore concluded that water does not 
penetrate crystalline regions of silk fibroin. 


See Silk. 
See Refractory Materials—Analysis. 


See also Cement Handling; Feed Mills; Grain Elevators; 
Plastics—Agricultural Applications. 

Laboratory Silo: Tool for Silage Research, C.K.OTIS, J.H. 
POMROY, D.GAWRELUK. Agric Eng v 40 n 12 Dec 1959 
p 736-9. Silos built to study factors causing NOz production 
in silage; duplicate environments assumed to exist in large 
silos can also be used to study silage density and juice flow 
to predict density depth relationships, to study friction forces 
and relationship of lateral and vertical pressures, and com- 
parative quality of silage. 

Silos—Traite theorique et pratique, M.REIMBERT, A. 
REIMBERT. 2 ed Eyrolles, Paris 1959 301 p, 36 plates. 
Design and stress calculations of agricultural, industrial, and 
warehouse type silos in France; silos of various sizes, of 
cylindrical, rectangular, and octagonal shape and of steel, 
concrete, prestressed concrete, and wood are included ; con- 
struction methods; plans and photographs of great variety of 
silo constructions are given. 


Unloading Silos Mechanically, M.DECKER. Agric Eng v 
41 n 6 June 1960 p 378-80. Performance data collected on 
5 makes of mechanical silo unloaders in 1958; wide variation 
in operating performance found; improvements needed in 
wiring practices and devices used, design for more efficient 
machine operation, and unloading grass and frozen and 
shredded silage. 


rage der sicheren Bemessung von Zement-Silos, F. 
LEONHARDT, K.BOLL, E.SPEIDEL. Beton- und Stahlbeton- 
bau v 55 n 3 Mar 1960 p 49-58. Safe design of cement silos ; 
causes of failure of various silos made of reinforced concrete, 
steel, or wood in Germany, Great Britain, Russia, and Switzer- 
land; values are suggested for vertical wall stresses and loads, 
bending moments in walls, and loads on bottom plate: struc- 
tural requirements 


SILT 


See also Beaches—Erosion ; Flow of Water—Open Channels; 
Hydrology ; Oceanography ; Reservoirs—Sedimentation ; Rivers ; 
Soils ; Suspensions. 


Channel Stability and Sediment Movement, J.L.BOGARDI. 
Energia Elettrica v 36 n 9 Sept 1959 p 817-23. Relationship is 
established between invariant “shear velocity Froude number” 
and particle size, for different limit conditions of bedload 
movement; parameter has been found extremely useful for 
ensuring similarity of sediment movement during model 
tests. (In English). 


La similitude des transports de sédiments sous Jl’action 
simultanée de la houle et des courants J.GODDET, P.JAFFRY. 
Houille Blanche v 15 n 2 Mar-Apr 1960 p 136-47. Similitude 
laws for sediment transport under simultaneous action of 
waves and currents; laws and their application to permanent 
currents; present knowledge on wave action; studies per- 
formed at Laboratoire National d’Hydraulique on transport 
threshold speeds; scale model tests on simultaneous action 
of waves and currents. 


Preparation of Artificial Silt for Tracer Studies near 
Bombay Harbour, T.P.SARMA, V.K.IYA. J Sci & Indus Re- 
search v 19B n 3 Mar 1960 p 98-101. Method for preparation 
of artificial silt containing scandium and with hydraulic 
properties similar to those of Bombay harbor silt, for use, 
after activation in reactor, as tracer for study of silt move- 
ment near Bombay harbor. 


Suspended Sediments Sampling in Laboratory Wave Action, 
J.C.FAIRCHILD. US Beach Erosion Board—Tech Memo n 
115 June 1959 37 p. Quantity of sediment placed in suspen- 
sion by wave action; data were obtained in laboratory wave 
tanks and concern collection and analysis of wave induced 
suspended sediment using waves of both small scale and 
relatively large scale; quantitative analysis of effect of water 
temperature on concentration and size characteristics of 
suspended material. 


Ueber die Naturaehnlichkeit der Geschiebebewegungen bei 
Modellversuchen, S.YALIN. Bautechnik v 36 n 3 Mar 1959 
p 96-9. Determination of value of model tests on move- 
ments of bed load; paper explains mathematically why selec- 
tion of more coarse granulation in model than proportionate, 
but of less specific gravity, shows performance closer to 
nature; “‘flying’’ and rolling movements of grains; role of 
speed and time of transfer in model; principles of dynamic 
similarity and of proportionate and roughness similarity. 


Removal. See Dredging. 
SILUMIN. See Aluminum Silicon Alloys. 
SILVER AND ALLOYS 


See also Aluminum Silver Alloys; Chemical Equipment— 
Materials; Electric Contacts; Metallography; Metals Analysis 
—Silver Determination; Mineral Industry and _ Resources ; 
Powder Metallurgy—Silver; Precious Metals; also all subject 
headings beginning with Silver. 


Atomic Weight of Silver: Revaluation Has Been Made. 
Nuclear Energy July 1960 p 319-20. New value of atomic 
weight of silver, key element in determining atomic weights 
of other elements has been obtained by National Bur of 
Standards with co-operation of Atomic Energy Commission ; 
new value results directly from highly accurate determination 
of absolute isotopic abundance ratio of silver using techniques 
of mass spectrometry; procedures used in making determina- 
tion are described. 


Dislocation Distribution, Flow Stress, and Stored Energy in 
Cold-worked Polycrystalline Silver, J.E.BAILEY. P.B.HIRSCH. 
Philosophical Mag v 5 n 53 May 1960 p 485-97. Use of trans- 
mission electron microscopy to obtain direct correlation be- 
tween distribution and density of dislocations, flow stress 
and (calorimetric) stored energy measurements on 99.99% 
pure cold-worked silver; role of non-uniform distribution of 
dislocations. 13 refs. 


Note on Stability of Intermediate Phases in System Silver- 
Cadium-Aluminum, T.B.MASSALSKI. Inst Metals—J v 88 
pt 5 Jan 1960 p 232-4. Isothermal section at 438 C of Ag- 
Cd-Al system established; only portion involving cp hex 
phases has been determined accurately; results show that 
continuous series of ternary solid solutions exists between ep 
hex zeta phases of binary systems Ag-Cd and Ag-Al, but not 
between epsilon and zeta phases; results discussed in terms 
of relative stability of binary phases. 


Reaction Rate and Growth Forms of Reaction Product in 
System Ag-H2S, H.FISCHMEISTER, J.DROTT. Acta Metal- 
lurgica v 7 n 12 Dee 1959 p 777-81. Growth form of reaction 
product exerts decisive influence on kinetics of reaction ; 
initial stage is characterized by cubic rate law and by nuclea- 
tion and growth of irregularly distributed mounds of sulphide 
on silver surface; in next stage, there is sudden increase 
of reaction rate, accompanied by appearance of needles per- 
pendicular to metal surface; during third stage, reaction rate 
decreases again while fewer and fewer needles continue ta 
grow. 30 refs. 
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SILVER AND ALLOYS—Continued 

Diffusion. Diffusion of Xenon in Silver, J.M.TOBIN. Acta 
Metallurgica v 7 n 11 Nov 1959 p 701-5. Diffusion coefficients 
for xenon in silver determined at 500, 600, 700, 735 and 
800 C; logarithm of diffusion coefficient is inversely pro- 
portional to absolute temperature; diffusion is attributed to 
mobility of positive xenon ions from substitutional sites in 
lattice to vacant adjacent sites. 


Effect of Torsional Strains on Self-Diffusion in Silver 
Single Crystals, C.H.LEE, R.MADDIN. Met Soc of AIME— 
Trans v 218 n 2 Apr 1960 p 364-5. Discussion of paper in- 
dexed in Engineering Index 1959 p 1282 from June 1959 
issue. 


Electric Properties. See Metals and Alloys—Electrie Properties. 
Gold Plating. See Gold Plating. 
Irradiation. See also Silver Metallurgy. 


Photo Alpha Reactions in Silver, J.P.ROALSVIG, R.N.H. 
HASLAM, L.D.SKARSGARD, E.E.WUSCHKE. Can J Physics 
v 37 n 6 June 1959 p 722-9. Reaction Ag! (y,a@) Rh? in- 
vestigated using secondary activity of Rh; statistical theory 
used to obtain information regarding reactions Ag!™ (y, a) 
Rh and Ag (y,a@) Rh; present values for absolute yield 
and cross section agree with previous work using either 
secondary activity or photographic plates. 


SILVER BRAZING. See Brazing—Silver Alloy. 


SILVER CADMIUM ALLOYS. See Electric Contacts—Ma- 
terials; Silver Cadmium Tin Alloys; Silver Copper Cadmium 
Alloys. 


SILVER CADMIUM TIN ALLOYS 


Ueber den Aufbau des Systems Silber-Kadmium-Zinn, E. 
GEBHARDT, G.PETZOW. Zeit fuer Metallkunde v 50 n 12 
Dee 1959 p 696-703. Constitution of silver cadmium tin sys- 
tem; data from microscopic, thermal, and X-ray analyses 
and microhardness determinations are used to plot melting 
isotherms and equilibria in liquid state, isothermal sections at 
500 and 600 C, and eight temperature/concentration diagrams ; 
seven four-phase reactions are shown in schematic representa- 
tion. 


SILVER COPPER CADMIUM ALLOYS 


Modell des Dreistoffsystems Silber-Kupfer-Kadmium, G. 
PETZOW, E.GEBHARDT. Zeit fuer Metallkunde v 50 n 12 
Dee 1959 p 704-7. Three-dimensional diagram of ternary 
silver copper cadmium system; description and illustrations 
of model built of 90 removable pieces representing phase 
regions; usefulness of such models discussed. 


SILVER DEPOSITS 


Comments Regarding Ore Genesis at Silver Reef, Utah, R.V. 
WYMAN. Economic Geology v 55 n 4 June-July 1960 p 835-9. 
Hypogene origin for ore solutions appears most logical in 
view of epigenetic origin, presence of igneous activity in 
general vicinity, and stratigraphic distribution of known 
mineralization; solutions in their migration were controlled 
by permeability and ore deposition by chemical favorability 
of beds as well as structure; ore solution must have been 
eapable of carrying silver, copper, uranium, vanadium, gold, 
selenium, and sulphur. 

Geology of Torbrit Silver Mine, F.A.-CAMPBELL. Economic 
Geology v 54 n 8 Dee 1959 p 1461-65. Mine is located in 
Portland Canal area of British Columbia; in area, Hazelton 
group of rocks of Jurassic (7?) age consists of Lower Sedi- 
mentary, Lower Volcanic, Upper Sedimentary and Upper 
Voleanie formation; orebody cecurs in Lower Voleanic forma- 
tion and occupies tension fracture; main economic minerals 
are galena, tetrahedrite, pyrargyrite, argentite and silver, 
with variable quantities of pyrite, chalcopyrite, sphalerite, 
magnetite and hematite. 

Sampling. See Ore Sampling. 
SILVER FILMS. See Films 
SILVER GALLIUM ALLOYS 


Equilibrium Diagram of System  Silver-Gallium—Region 
from 20 to 33 at.-% Ga, W.HUME-ROTHERY, K.W.AN- 
DREWS. Zeit fuer Metallkunde v 50 n 11 Novy 1959 p 661-2. 
Liquidus and solidus curves for zeta phase and boundary 
between zeta and zeta-prime phases are plotted from thermal, 
microscopic, and X-ray data; phase boundaries differ from 
those previously accepted. (In English.) 

SILVER MAGNESIUM ALLOYS 


Lattice Spacings of Silver-Magnesium Solid Solutions in 
Ordered and Random Conditions, R.A.BUCKLEY, H.J.AXON, 
J.CONACHER. Inst Metals—J v 88 pt 5 Jan 1960 p 225-6. 
Lattice spacing measurements reported for silver-rich solid 
solution of Ag-Mg binary system in disordered condition; 
range of ordering determined by electrical resistance meas- 
urements on slowly cooled and reheated wire specimens, and 
lattice spacings of fully ordered structures measured. 


SILVER METALLOGRAPHY 
See also Metallography; Silver and Alloys; Silver Cadmium 
Tin Alloys; Silver Copper Cadmium Alloys; Silver Gallium 
Alloys; Silver Magnesium Alloys; Silver Zine Alloys. 


Metallic. 
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SILVER METALLOGRAPHY—Continued 


Electron Microscope Observations on Annealing Processes 
Occurring in Cold-worked Silver, J.E.BAILEY. Philosophical 
Mag v 5 n 56 Aug 1960 p 833-42, 8 plates. Experimental 
studies of dislocation structure and annealing processes in 
eold-worked polycrystalline silver seem to _ support Cahn 
theory that recrystallization nuclei are produced by polygoniza- 
tion of dislocations to form subgrains which grow preferen- 
tially. 

Evaporation and Thermal Etching, E.D.HONDROS, A.J.W. 
MOORE. Acta Metallurgica v 8 n 9 Sept 1960 p 647-53. 
Measurements of loss of weight during thermal etching of 
silver have been compared with estimates of mass of silver 
to be removed to produce etched structure (valley capacity) ; 
up to about 5 hr etching time at 900 C, two figures cor- 
respond; after this there is little change in valley capacity 
of surface; if net evaporation is prevented by heating silver 
in air in silver container, polished surface will not become 
etched and etched surface will become smooth. 


Evaporation of Silver Crystals, J.P.HIRTH, G.M.POUND. 
Met Soe of AIME—Trans v 215 n 6 Dee 1959 p 932-7. Evapora- 
tion coefficients for close packed planes and polycrystalline 
specimens were found to be about 0.4; evaporation morphology 
of plane surfaces and surfaces of single crystals described. 


Isothermal Reversion of B. C.C.>H.C.P. Tansformation In- 
duced in 8’ AgCd by Mechanical Deformation, D.B.MASSON. 
Acta Metallurgica v 8 n 2 Feb 1960 p 71-80. Hexagonal 
close packed structure induced was found to revert gradually 
to original bee structure at room temperature; rate of re- 
version measured for several alloys of composition around 50 
at.% depends on composition and temperature; process ap- 
peared to be thermally activated with activation energy of 
about 23 keal/mole; rate data found to agree with equations 
derived by other authors for nucleation and growth processes. 
22 refs. 


Kristallwachstum bei Schwefeleinwirkung auf Silber und 
beim Zerfall von Silbersulfid, A.KEIL, C.L.MEYER. Zeit fuer 
Metallkunde vy 51 n 5 May 1960 p 253-5. Crystal growth 
when sulphur (gas phase) reacts with silver, and when silver 
sulphide decomposes; study of AfzS crystals observed on 
electric silver contact after service (though hermetically 
sealed in), and of whiskers formed during thermal decomposi- 
tion of AgeS; both phenomena are considered cases of 
surface diffusion. 


SILVER METALLURGY 


See also Copper Metallurgy. 


Cathodic Sputtering of Silver, G.J.OGILVIE, M.J.RIDGE. 
Physics & Chem of Solids v 10 n 2-3 July 1959 p 217-21. 
Single and polycrystalline specimens of Ag sputtered at 
pressures in ranges 10-50x10-3 and 0.1-1.0x10-"3 mm Hg; 
shown that sputtering with He, A and Xe ions does not 
roughen surface, but tends to make it smooth; Hg and Oz 
produce facets; polycrystalline specimen sputtered with inert- 
gas ions develops steps at boundaries between adjacent 
crystals; shown to be due to dependence of sputtering rate 
on orientation of exposed crystal face. 


Distribution of Silver between Liquid Lead and Zinc, D.T. 
PETERSON, R.KONTRIMAS. J Phys Chem v 64 n 3 Mar 
1960 p 362-4. Silver has been known for many years to alloy 
more strongly with zine than with lead; this is basis of 
Parkes process for separation of silver from lead by precipi- 
tation of solid silver-zine alloy; distribution coefficient of 
silver between liquid zine and lead was determined over wide 
concentration range at three temperatures; coefficient did 
not change with concentration. 


Effect of Plastic Deformation on Self-Diffusion in Silver, 
A.F.FORESTIERI, L.A.GIRIFALCO. Physics & Chem of 
Solids v 10 n 2-3 July 1959 p 99-105. Self-diffusion coefficient 
measured over temperatures ranging from 810 to 1172 K and 
at strain rates from 0.00075 to 0.006 hr-'; at all temperatures 
diffusion coefficient was found proportional to strain rate; 
results interpreted on basis of model in which two vacancy- 
production mechanisms and two vacancy-annealing mechanisms 
are assumed to be operative. 


On Behavior of Silver in Cupellation Using A K. 
FUKAML Min & Met Inst Japan—J v 76 n 859 Jan 1960 » 
35-41. Silver in buttons is absorbed and diffused into cupel 
with molten litharge during end stages of cupellation, silver 
is absorbed irregularly in cups; this loss is greater when 
temperature is high, silver amount is low, ratio of gold to 
silver” is small, and surface condition of cupel is not good; 
vaporizing loss of silver in cupellation is less than 0.06%. 


Surface Structure of Silver Crystals After Argon-Ion Bom- 
bardment, G.L.OGILVIE. Physics & Chem of Solids v 10 n 2-3 
July 1959 p 222-8. Three single crystals of Ag with surfaces 
parallel to (111), (110) and (100), respectively, bombarded 
with A ions at energies in range 12-4000 eV; electron-dif- 
fraction patterns, taken by transmission and reflection, show 
short arcs and some streaks not present in diagrams before 
bombardment ; after bombardment surface contained dis- 
oriented crystallites. 
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SILVER MINES AND MINING 
See also Lead Silver Mines and Mining; Silver Deposits. 


Yukon. Canada’s Leading Silver Producer, F.H.STEPHENS. 
Western Miner & Oil Rev v 33 n 9 Sept 1960 p 28-32. Hector- 
Calumet silver-lead zine mine is largest of group of closely 
related Yukon operations; ore occurs as irregular bodies 
along vein faults in quartzite or in quartzite or greenstone; 
primary mineralization is galena, sphalerite, and minor tetra- 
hedrite ; mill consists of differential flotation concentrator 
and cyanide plant for treatment of flotation tailing; average 
milling rate is 500 tons/day. 

SILVER ORE TREATMENT. Sce Ore Treatment. 


SILVER PLATING. See Electric Busbars—Aluminum; Electric 
Contacts—Materials ; Electroplated Products; Silverware. 


SILVER POWDER. See Powder Metallurgy—Silver. 
SILVER SULPHIDE. See Electric Contacts. 
SILVER TIN ALLOYS. See Silver Cadmium Tin Alloys. 
SILVER ZINC ALLOYS 

See also Electric Batteries; Silver Metallurgy. 


Transformations in 8B and Zeta Phases of Silver-Zince 
Alloys, W.J.KITCHINGMAN, J.I.LBUCKLEY. Acta Metal- 
lurgica v 8 n 6 June 1960 p 373-6. Transformation mechan- 
isms in silver-zine alloy of 49.97 at.-% silver have been 
investigated by electrical resistivity measurements; values 
obtained at various rates of heating and cooling at 210-340 C 
are given; transformation zeta 8B takes place by breakdown of 
zeta structure to give partially ordered 8 structure which sub- 
sequently disorders; transformation B zeta is accompanied by 
formation of antiphase domains. 


SILVERWARE 


Finishing Flatware, D.GRAY. Products Finishing v 24 n 11 
Aug 1960 p 45-53. Special machines and techniques employed 
by Oneida Silversmiths, Oneida, NY in manufacture of sterl- 
ing, Community Plate, Oneidacraft Stainless and other types 
of silverware and cutlery. 


SIMPLIFICATION. See Work Simplification. 


SIMULATORS. See Aircraft, Training—Simulators; Auto- 
mobiles—Ride Simulators; Aviation—Medical Problems; Com- 
puters ; Cybernetics; Radar—Simulators; Rockets and Missiles 
—Simulators; Space Flight—Human Factors. 


SINTERED CARBIDES. See Carbides. 


SINTERING. See Carbides; Ceramic Materials—Sintering ; 
Dust; Fly Ash; Furnaces, Electrice—Vacuum ; Furnaces, Metal- 
lurgical—Electric; Iron Ore Sintering; Lead Smelting; Micro- 
scopes; Ore Reduction; Ore Roasting; Powder Metallurgy ; 
Rolling Mill Practice—Powder Metal. 


SIPHON SPILLWAYS. See Spillways. 
SIRENS. See Sound Generators. 
SIZING. See Paper Manufacture—Sizing. 
SKATING RINKS 

See also Domes and Shells. 


Canada’s Big Winter Sport Now Relies on Artificial Ice, 
G.LEGRIS. Indus Refrig v 137 n 4 Oct 1959 p 12-18. System 
at Pembina Curling Club, Winnepeg, employs wooden separa- 
tors between ice sheet areas; six ice sheets are each 146 ft 
long and 14 ft wide; ammonia refrigeration system is com- 
pletely separated in action from cooling brine circulating 
under ice surface; 6-cyl compressor is driven by 40-hp, 3- 
phase, 550-v motor; ammonia condenser and brine chiller are 
both of shell-and-tube construction. 


550 Tons Refrigeration Freeze Four Squaw Valley Skating 
Rinks. Indus Refrig Mar 1960 p 12-138. Rinks providing 120,- 
000 sq ft of skating surface are served by 1% in. diam pipe 
embedded in 5 in. concrete slab; each rink has its own 
pumping system, picking refrigerant up from mains con- 
necting rinks via tunnels; refrigeration system cools brine 
at rate of 5500 gpm. 


Icing Up, R.FRANCIS. Indus Refrig v 137 n 5 Nov 1959 
p 13-15. Information on materials and arrangements used 
for various portable and more permanent type ice skating 
rinks in different cities in United States. 


Municipal Ice Skating Rinks, M.R.OVERBYE. Am City v 
75 n 3 Mar 1960 p 100-1. Principles of planning; rink must 
have refrigerating pipes imbedded in concrete and big enough 
refrigeration plant to build up sheet of ice in no longer than 
24 br; installation for “permanent”? ice sheet is less costly ; 
quick freezing and removing is needed when area is also used 
for other purposes; discussion of ice requirements, piping, 
refrigerants, headers, controls, and lighting. 


Piping Design for New Ice Rink Permits Dual-Use of 
Concrete Slab, W.J.O’MAHONY. Heating, Piping & Air Con- 
ditioning v 31 n 12 Dee 1959 p 106-7. Design for 85x185 ft 
rink, which serves as parking area in summer, requires that 
piping system provide surface temperature for freezing 
water at outdoor dry bulb temperatures up to 50 F and at 
wet bulb of 65 F; to achieve this calcium chloride brine at 
15 F is circulated through 1%4 in, diam steel pipe on 4 in. 


SKATING RINKS—Continued 


centers; total of 54,000 ft of this pipe was embedded in 6 in. 
concrete slab; brine circulated by two 50-hp pumps each 
having 1350 gpm at head of 95 ft. 


SLAB MILLS. See Rolling Mill Practice; Rolling Mills. 
SLABS. See Concrete Products—Slabs. 
SLAG 


See also Blast Furnace Practice; Cement—Slag; Coal Ash; 
Conerete—Light Weight; Cupolas; Ferroalloys; Iron and 
Steel Metallurgy—Physical Chemistry; Lead Smelting; Man- 
ganese Metallurgy; Metallurgy—Physical Chemistry; Metals 
and Alloys—Molten ; Road Materials—Aggregates ; Steel Manu- 
facture; Steel Manufacture—Physical Chemistry. 


Erfahrungen beim Schaeumen metallurgischer Schlacken, 
K.SAEUBERLICH, J.GUENTHER, W.KOCH. Neue Huette v 
5 n 1 Jan 1960 p 12-21; see also Russian version in Stal v 19 
n 10. Oct 1959 p 880-7; also English translation in Stal in 
English n 10 Oct 1959 p 732-7. Experience in foaming metal- 
lurgical slags; definition of foamed slag and testing methods; 
description of exploratory tests with different methods of 
foaming, and of large-scale investigations; description of 
pumice slag production plant of integrated steelwork at 
Stalinstadt, East Germany; foaming of ferroalloy slags; 
grading of known foaming processes. 


Kinetic Factors in Reduction of Silica from Blast-Furnace 
Type Slags, J.C_.FULTON, J.CHIPMAN. Met Soc of AIME— 
Trans v 215 n 6 Dee 1959 p 888-91, (discussion) v 218 n 6 
Dec 1960 p 1130. Reduction of Si from slag to carbon satur- 
ated iron is very slow reaction; rate is nearly independent 
of stirring but is accelerated markedly by increased tempera- 
ture; in slag containing 45% SiOz, 38% CaO, 17% Al2Os, 
energy of activation is approximately 130 keal. 

Obzhig vanadievykh shlakoy v_ kipyashchem sloe, N.P. 
SLOTVINSKII-SIDAK, V.I.POTAPOV. Stal v 20 n 4 Apr 
1960 p 827-9; see also English translation in Stal in English 
n 4 Apr 1960 p 259-61. Calcining of vanadium slags in 
fluidized bed; fine crushing of vanadium slags, and their 
granulation with alkaline additions and subsequent fluidized 
bed calcining enables vanadium extraction to be increased 
a 5-7% ; process is more rapid than calcining in cylindrical 
ilns. 

Struktur und Higenschaften von Schlacken der Metallhuet- 
tenprozesse—2, P.ROENTGEN, H.WINTERHAGER, R.KAM- 
MEL. Zeit fuer Erzbergbau u Metallhuettenwesen v 13 n 8 
Aug 1960 p 363-73. Structure and properties of smelter slag; 
measurement of viscosity during smelting of systems ferrous 
oxide-lime-silica and ferrous oxide-lime-alumina-silica. Pt 1 
indexed in Engineering Index 1956 p 978 from May 1956 issue. 

Untersuchungen zur Viskositaet von MRennschlacken, F. 
JOHANNSEN, H.BRUNION. Zeit fuer Erzbergbau u Metall- 
huettenwesen v 12 n 5, 6 May 1959 p 211-19, June p 272-9. 
Investigation of viscosity of Renn process slag; measurements 
on system SiOe2-AlzO3-CaO ; influence of byproduct oxides FeO, 
MnO, MgO, and TiOz slag ratio on Renn process. 


Ustanovka dlya odnovremennogo izmereniya vyazkosti i 
elektroprovodnosti shlakov, O.M.KATKOV. Zavodskaya Lab- 
oratoriya v 25 n 3 1959 p 872-4; see also English translation 
in Indus Laboratory v 25 n 3 Mar 1959 p 390-2. Apparatus 
for simultaneous measurement of viscosity and _ electrical 
conductivity of slags; measurement, which is carried out when 
rate of cooling is 2-4 C min, has good accuracy. 

Verwertung saurer Hochofenschlacke, H.BEER. Stahl u 
Eisen v 80 n 18 Sept 1 1960 p 1211-19. Utilization of acid 
blast furnace slags; characteristics of these slags; develop- 
ment of new pouring practice, based on series of physico- 
crystallographic laboratory investigations and subsequent large 
scale practical tests; properties of material obtained by 
this practice; description of slag utilization plant at Salzgitter- 
Bedding2n iron and steel works. 


Analysis. See also Iron and Steel Analysis. 


Activity of Silica in CaO-AleO3-SiOz Slags at 1600 and 
1700 C, F.C.LANGENBERG, J.CHIPMAN. Met Soc of AIME 
_—Trans v 215 n 6 Dec 1959 p 958-62. New data on distribution 
of silicon between slag and carbon saturated iron at 1600 
and 1700 © are presented which, in combination with pre- 
viously published data, permit determination of silica activi- 
ties over broad range of compositions in CaQO-Al203-SiO2 
system. 

Application en acierie du dosage rapide du fer dans les 
scories etc, IHARVENG, L.GILLAIN, J.MARIT. Revue de 
Metallurgie v 57 n 5 May 1960 p 423-36. Steelworks applica- 
tion of rapid determination of iron in basic Bessemer slag 
by X-ray fluorescence; description of principle of method and 
of equipment installed on melting shop floor; accuracy of 
method is plus or minus 3.5%; analysis averages 12% min 
but can be performed in 4 min if used as “‘quick test.” 

Beitrag zur Wasserbestimmung in metallurgischen Schlac- 
ken, K.H.OBST, H.MALISSA. Archiv fuer das Hisenhuetten- 
wesen v 30 n 10 Oct 1959 p 601-3. Determination of water 
content of metallurgical slags; description of apparatus and 
method by which water is driven off slags at given tempera- 
ture and then reacted with calcium carbide to form acetylene; 
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SLAG—Analysis—Continued 


carbon dioxide formed by burning acetylene is introduced into 
NaOH and water formed computed from change in con- 
ductivity ; results with phosphate slags. 


Colorimetric Determination of Alumina in Iron- and Steel- 
making Slags With Solochrome Cyanine R, P.H.SCHOLES, 
D.V.SMITH. Iron & Steel Inst—J v 195 pt 2 June 1960 p 
190-5. Rapid determination of alumina in range 0.15-4.5% 
with standard deviation of 0.10%; sample is dissolved in mix- 
ture of hydrochloric and perchloric acid, and silica is re- 
moved by filtration; after separation of interfering elements, 
solution is neutralized and Solochrome Cyanine R-aluminum 
complex developed; samples containing 4-22% alumina may 
be determined with standard deviation of 0.25%. 


Modern Methods of Slag Analysis, W.E.CLARKE. Brit Cast 
Iron Research Assn—J Research & Development v 7 n 15 
Dee 1959 p 867-84. Errors occurring in slag analysis and 
how to avoid them; method proposed for analysis of cupola 
slags which enables complete and accurate analysis for seven 
major constituents to be carried out in 3 to 4 hr. 

Ravid Method for Determining Lime, Magnesia, and Titania 
in Blast-Furnace Slags and Other Calecareous Materials, D.J. 
KUSLER, E.A.HATTMANN, G.R.ZELLARS, R.H.JEFFER- 
SON. US Bur Mines—Report Investigations n 5582 1960 12 p. 
Preliminary treatment of sample; procedures for determina- 
tions; standardization of EDTA titrating solutions; method 
is applicable also to other lime- and magnesia-bearing ma- 
terials. 


Some Tests on Commercial Photoelectric Titration, W.E. 
CLARKE. BCIRA J v 8 n 3 May 1960 p 351-9. EEL (Evans 
Electroselenium Limited) Titrator is specially designed for 
spectrophotometric detection of endpoints; tests carried out 
in Association’s laboratories indicate that instrument is par- 
ticularly suitable for rapid complexometric titration of calcium 
and magnesium in limestone and slags; advantages and limita- 
tions of instrument are discussed and results obtained shown 
graphically. 

Visual Method of Primary Slag Control for Basic Electric- 
Are Furnace, J.D.SHARP, W.JOHNSON, K.W.ANDREWS. 
Iron & Steel Inst—J v 195 pt 1 May 1960 p 83-94. Solidified 
slags from oxidizing period in basic are furnace are classified 
according to physical appearance; characteristics described to 
help in assessing basicity and percentage iron oxide; broad 
classification suggested empirically has been amplified and 
explained by X-ray study of mineralogical constitution of 
slags. 

SLAG TAP BOILERS. 
SLAG WELDING. 
SLATE 


Die schneidende Gewinnung im deutschen Dachschieferberg- 
bau, P.IOHN. Glueckauf v 96 n 12 June 4 1960 p 725-31. 
Mining of slate in Germany by means of cutting machines; 
use of cutters, circular saws, and wire saws; economic effect 
of cutting machines compared with that of conventional 
mining. 

SLEEVE BEARINGS. See Bearings—Design. 

SLIDE RULES. See Electric Lines—Sag; Geophysics—Seismic ; 
Heating—-Apartment Houses; Interferometers—Accessories ; 
Radiation—Measurement. 

SLIME CONTROL. See Paper Manufacture—Slime Control. 

SLOTTING MACHINES. See Machine Tools—Control. 

SLUDGE. See Refuse Disposal; Sewage Treatment—Activated 
Sludge; Sewage Treatment—Sludge Digestion. 

SLUDGE DIGESTION. See Sewage Treatment 
tion. 

SLUDGE TANKS. See Sewage Tanks. 

SLUICE GATES. See Hydraulic Gates. 


SLUM CLEARANCE. See City Planning. 


See Boilers—-Slag Tap. 
See Welding, Electric Arc—Electro-Slag. 


Sludge Diges- 


SMELTING. See Aluminum Refining; Blast Furnace Practice; 
Blast Furnaces; Chromite; Cobalt Metallurgy; Copper Metal- 
lurgy; Ferroalloys; Furnaces, Melting—Electric; Furnaces, 


Metallurgical—HBlectric; Iron and Steel Metallurgy—History ; 
Iron Ore Reduction; Lead Smelting; Manganese Metallurgy; 
Metals Melting; Microscopes; Mineral Industry and Re- 
sources; Ore Roasting; Ore Treatment; Pig Iron—Manufac- 
ture; Slag; Soda Products; Steel Manufacture. 


SMOG. See Air Pollution. 


SMOKE ABATEMENT. See Air Pollution; Crematories; Dust 
Collectors; Refuse Incinerators; Smoke Density Measurement. 


SMOKE DENSITY MEASUREMENT 


Attenuation of Light by Wood Smoke, W.W.FOSTER. Brit 
J Applied Physics v 10 n 9 Sept 1959 p 416-20. Observations 
of optical properties of wood smoke particles in bulk and 
natural form as spherical droplets; it is shown theoretically 
that attenuation of light by wood smoke results mainly from 
scattering by droplets, effects of absorption being negligible; 
Lambert-Beer law appears to hold over whole experimental 
range, in accordance with theoretical estimate of its limits 
of validity for conditions used. 


SMOKE DENSITY MEASUREMENT—Continued 


Developments in Use of AISI Automatic Smoke Sampler, 
J.C.PARK, D.M.KEAGY, W.W.STALKER. Air Pollution Con- 
trol Assn—J v 10 n 4 Aug 1960 p 303-6. Eleven AISI auto- 
matic smoke samplers are in continuous and simultaneous 
operation as part of year-long Public Health Service field 
study in Nashville, Tenn; heavy load of reading many tapes 
prompted development of automatic spot evaluator which can 
read 12 samples/min; tests revealed that flow rate varied 
significantly between samplers and between filter tape rolls, 
and that flow rate decreased at predictable rate during 
sampling cycle. 

Gravimetric Estimation of Domestic Smoke Emission from 
Optical Density Measurements, D.DICKINSON, D.E.KIMBER, 
E.G.LAMBLE. Instn Heating & Vent Engrs—J v 27 July 
1959 p 108-18. Discussion of optical density method limita- 
tions and experiments in which method was checked against 
direct gravimetric measurement of smoke emission from dif- 
ferent types of domestic appliances; comparisons indicated 
there is no fixed relation between smoke concentration and 
optical density, and that ratio R of true weight of smoke to 
that estimated from optical method varies widely under dif- 
ferent conditions. 


SMOKEMETERS. See Diesel Engines—Exhaust Gases. 
SMOKESTACKS. See Chimneys. 
SNOW 

See also Meteorology. 


Some Structural Properties of Greenland Snow, A.FUCHS. 
US Snow, Ice & Permafrost Research Establishment—Re- 
search Report n 42 Dee 1959 24 p. Results of petrofabric 
studies in laboratory on 5 samples of high density snow col- 
lected in 1954 and 1955 at various depths; observations were 
made by enlarged photomicrographs of thin sections, using 
reflected light and transmitted polarized light; it is concluded 
that structure of high density snow can be satisfactorily 
described by porosity and number of grains/sq em. 


Structure of Age-Hardening Disaggregated Peter Snow, A. 
FUCHS. US Snow, Ice & Permafrost Research Establish- 
ment—Research Report n 53 May 1960 20 p. Results of 
investigations on structural changes of Greenland snow dur- 
ing age-hardening in first 49 hr after ejection by Peter snow 
miller from trench 4.7 ft deep are reported, and method of 
study is deseribed. 


Temperature Distribution of Snow with Gamma Ray Radia- 
tion, T.CHI. US Snow, Ice & Permafrost Research Establish- 
ment—Research Report n 67 Jan 1960 4 p. Mathematical 
analysis assumed that effect of radiation on snow from 
operating nuclear reactor is equivalent to continuous heat 
source, intensity of which is function of radial distance from 
reactor; increasing shielding of reactor will reduce intensity 
of radiation and snow temperature; other possible ways to 
reduce snow temperature include use of refrigeration coils and 
forcing of atmospheric air through snow. 


Theory of Densification of Dry Snow on High Polar 
Glaciers, H.BADER. US Snow, Ice & Permafrost Research 
Establishment—Research Report n 69 Jan 1960 8 p. Relations 
between rate of snow accumulation, snow density, time, and 
depth below surface are formulated in terms of compactive 
viscosity factor, assumed to be function of density and tem- 
perature alone. 


Visco-Elastic Properties of Processed Snow, U.NAKAYA. 
US Snow, Ice & Permafrost Research Establishment—Re- 
search Report n 58 Sept 1959 22 p. Results of Investigations 
on rectangular samples of Peter snow of varying ages, and 
methods of study are described; Young’s modulus was obtained 
from frequency of resonance vibration and viscosity from rate 
of damping, using new viscoelastic meter; Peter snow 2-3 
yr old had almost same modulus of elasticity as snow naturally 
compacted for 10 yr. 


SNOW AND ICE CONTROL. See Airports—Snow and Ice Re- 
moval; Roads and Streets—Snow and Ice Control. 


SNOW MELTING SYSTEMS. See Heat Pump Systems; Heat- 
ing—Hangars; Roads and Streets—Snow and Ice Control. 


SNOW PLOWS. See Airports—Snow and Ice Removal. 
SNOW SURVEYS 


Gamma Radiation Gauges Snow Pack Water Content, C. 
ROBINSON. Elee World v 154 n 17 Oct 24 1960 p 82-3. New 
method of measuring snow water content in remote moun- 
tainous areas to provide US Army Corps of Engineers, Walla 
Walla District, Wash, with data for flood prediction and 
reservoir Management; radiations emitted from Co-60 source 
installed in ground, pass through snow and those not absorbed, 
ote a to electric pulses for transmission to receiving 
station. 


SNOWSLIDES 


Wind Velocity Telemetering System, R.BEAULIEU, G. 
NEAL. Electronics v 33 n 29 July 15 1960 p 68-70. Predic- 
tion of avalanches by telemetering of wind direction and 
velocity from mountain pass; transistors used in battery 
operated tone modulating transmitter that relays information 
to convenient point. 
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SOAKING PITS 


See ‘also Furnaces, Heating; Iron and Steel Plants: Re- 
fractory Materials. : 


Bau und Betrieb neuzeitlicher Tiefofenanlagen, K.F.C 
SKROCH. Neue Huette v5 n 8 Aug 1960 p 451-64. Gonstmuce 
tion and operation of modern soaking pit installations; dis- 
cussion of regenerative and recuperative pits, refractory ma- 
terials, and soaking pit cover carriage including automatic 
measuring and control equipment; cost of operation. 


Converters May Spur Use of Electric Soaking Pits. Steel 
v 146 n 21 May 23 1960 p 138, 140. Coke lined SiC refractory 
troughs are used as resistance heating elements; pits are 
said to offer close control of temperature, atmosphere, and 
scale formation; heat is transmitted to ingots via radiation ; 
several pits can be built in single pit casing; pits were 
developed in Norway and are available in United States from 
Rust Furnace Co in four basic types; design, operation and 
performance described. 


Electric Soaking-Pit Practice at Appleby-Frodingham Using 
Controlled-Cooling Methods, P.CHARLESWORTH. Iron & 
Steel Inst—J vy 193 pt 4 Dec 1959 p 81-4. In effort to utilize 
to full extent high heat content of ingot as received from 
melting shop, fast track times, suitable soaking pit maintained 
at constant temperature, and rolling at predetermined times 
have been used; fuel consumption of electric soaker with 
single trough coke resistor is remarkably low, as compared 
with gas fired soakers; running maintenance is negligible. 

Ratsional’noe kolichestvo kolodtsey dlya obsluzhivaniya blu- 
mingov, S.E.ROSTKOVSKII. Stal v 20 n 3 Mar 1960 p 
274-8; see also English translation in Stal in English n 3 
Mar 1960 p 218-20. Soaking pit requirements in blooming 
mills; it is shown that increase in capacity of soaking pit 
compartments above necessary minimum can result in ap- 
preciable saving of metal, fuel, and refractory materials. 


“U-Fired” Soaking Pits, K.E.DINIUS. Iron & Steel Engr 
v 37 n 4 Apr 1960 p 158-62. Features of soaking pits serv- 
ing new 53 in. blooming mill at South Works of US Steel 
Corp discussed; installation is unique in many respects, in- 
cluding design of pits themselves, and of layout and general 
arrangement of pits and related facilities; ‘‘U-fired’”’ pit 
makes efficient use of blast furnace gas as fuel in regenera- 
tive type pit design. 

Usovershenstvovanie rekuperativnykh nagrevatel’nykhko- 
lodtsev s otopleniem iz tsentra podiny, N.Yu.TAITS, Yu.I. 
ROZENGART, E.M.GOL’DFARB, B.L.POLETAEV, I.S.RE- 
SHETNYAK, A.A.SOROKIN. Stal v 19 n 11 Nov 1959 p 1023-8 ; 
see also English translation in Stal in English n 11 Nov 1959 
p 844-8. Improvements in recuperative soaking pits fired from 
floor center; results of studies made by Dnepropetrovsk metal- 
lurgical institute have shown that recuperative soaking pits 
fired from floor center are made much more efficient by in- 
jecting air by means of jet of high pressure steam as op- 
posed to using pressure fans. 

Refractory Materials. See Iron and Steel Plants—Refractory 
Materials. 


Waste Heat Utilization. See Gas Turbines—Waste Heat Utiliza- 
tion. 


SOAP, METALLIC. See Hydrocarbons—Gelling Agents; Lubri- 
eating Oil. 


SOAP MANUFACTURE. See Centrifuges; Soda Products. 
SOARING. See Gliders and Gliding. 
SOCIETIES AND INSTITUTIONS 

See also Foundry Practice—Research; Marine Engineering. 


AIEE in Electrical Engineering Education—Yesterday or 
Tomorrow? T.M.LINVILLE. Elec Eng v 79 n 7 July 1960 
p 551-3. Major problems and opportunities in engineering 
education facing Institute; new operating group, or National 
Division, allied with Education Committee, is urged to draw 
into activity willing members for whem there is no place 
within present scope of Education Committee. 


Formation of Proposed Institute Groups, W.A.LEWIS. Elec 
Eng v 79 n 5 May 1960 p 386-7. Plan, recently approved by 
Board of Directors of American Institute of Electrical En- 
gineers; groups are intended to serve members of Institute 
having common interest, either along technical or more gen- 
eral lines. 


Institute and Philadelphia: 1884, L.F.HICKERNELL. Elec 
Eng v 78 n 12 Dec 1959 p 1152-6. Review of some of events 
of national and international significance that formed back- 
ground and partially inspired first technical meeting of 
American Institute of Electrical Engineers. 


Textile Machinery Society of Japan: Appraisal, K.FUGINO. 
Textile Machy Soc Japan—J v 6 n 1 June 1960 p 1-4. Society 
founded in 1948 is essentially academic body dedicated to 
contribution to advancement of knowledge and technique in 
textile and textile machinery industries; membership com- 
prises engineers and researchers of universities, _research 
institutes, textile and textile machinery manufacturing com- 
panies or individuals connected with them; English edition of 
Journal is published semi-annually; emphasis is on report 
of work published in 136 monthly issues of Japanese edition. 


SOCIETIES AND INSTITUTIONS—Continued 


“Would You Have Student Engineers Any Other Way?” 
S.FREEMAN, Jr. Elec Eng v 79 n 3 Mar 1960 p 179-80. 
Student Branches of American Institute of Electrical Engi- 
neers as source of future Section members; how AIEE must 
encourage Student Branch activities that can compete on 
their own merits for limited free time available to electrical 
engineering students. 


Zur Geschichte des Deutschen Kaeltetechnischen Vereins, 
R.PLANK. Kaeltetechnik v 12 n 1 Jan 1960 p 2-8. History of 
German Society of Refrigeration, which was formed in 1909. 

SODA PRODUCTS 


How Much Elbow Room for Soda Ash? C.R.GRAHAM. 
Can Chem Processing v 44 n 5 May 1960 p 29, 117-18, 120. 
Production by Solvay or ammona-soda process; major raw 
materials are salt, lime and coal (or natural gas); main 
use of soda ash is in glass-making and other uses include: 
mining and smelting, electrolytic refining of metals, ore 
flotation solutions, heavy chemicals production, neutral sul- 
phite cooking, and soap production. 


Soda Ash from Trona, H.A.SSOMMERS. Chem Eng Progress 
v 56 n 2 Feb 1960 p 76-9. Mining and new process techniques 
used by Food Machinery and Chemical Corp at Westvaco, Wyo, 
to overcome high costs of plants employing old process; it 
is shown that capital cost is only half that of conventional 
ammonia-soda plants, and production cost is estimated to 
be substantially lower. 


SODIUM 
See also Liquid Metals; Nuclear Reactors—Cooling. 


Dosage de l’oxygene dans le sodium, L.CHAMPEIX, R. 
DARRAS, J.DUFLO. J Nuclear Matls v 1 n 2 July 1959 p 
113-19. Measurement of oxygen in sodium; Hg titration 
method is probably most frequently used; applicability and 
accuracy of method in micro-analysis examined; details given 
concerning apparatus, its manipulation and calibration; after 
testing, flame spectrography used to titrate NaOH formed; 
errors due to presence of NaCl and Ca discussed; results 
examined from point of view of reproducibility and accuracy. 


SODIUM CHLORIDE. See Crystals; Glass Manufacture—Melt- 
ing; Roads and Streets—Snow and Ice Control; Salt; Sodium 
Compounds. 

SODIUM COMPOUNDS 


See also Alkali Metals; Pulp Manufacture—Waste Liquor 
Utilization; Salt. 


Geometry and Kinetics of Polygonization of Sodium Chloride, 
S.AMELINCKX, R.STRUMANE. Acta Metallurgica v 8 n 
5 May 1960 p 312-20. Study showed that breaking up of end- 
ing walls is dominating process in initial stages, whilst 
Y-shaped junctions dominate growth process in final states; 
interaction between growth in subboundaries and newly 
formed polygon walls considered; interaction of isolated edge 
dislocations with wall of edge dislocations discussed. 


Phase Equilibrium Study of System NazW0Ou-Na2COs-H20, 
R.L.PILLOTON, G.E.CRAWLEY, Jr. Electrochem Soc—J v 
107 n 2 Feb 1960 p 122-6. Solutions of sodium tungstate both 
with and without sodium carbonate are important in metal- 
lurgy of tungsten, but knowledge of phase equilibria of these 
systems is incomplete; investigation of systems was per- 
formed in temperature and concentration regions close to 
industrial applications, and resulting data utilized for further 
investigation of fractional crystallization of sodium carbonate 
from aqueous solutions of systems. 4 refs. 


SODIUM POTASSIUM ALLOYS. See Liquid Metals. 
SODIUM SULPHATE. See Mineral Industry and Resources. 


SOIL CEMENT. See Roads and Streets—Soil Cement; Soils— 
Consolidation. 


SOILS 


See also Clay; Foundations; Gases—Diffusion ; Geochemis- 
try; Geology. 


Engineering Aspects of Glacial Soils of Newark Metropolitan 
Area of New Jersey, A.R.JUMIKIS. Rutgers Univ—Eng Re- 
search Bul n 42 1959 72 p. Physical features, constitution and 
distribution of glacial materials; region contains valuable 
construction materials. 


Neuere Verfahren der Tiefenuntersuchung des Baugrundes, 
K.KEIL. Dresden. Hochschule fuer Verkehrswesen—Wissen- 
schaftliche Zeit v 6 n 1 1958-59 p 125-31. New methods for 
investigating depth of foundation soil; optical and electron- 
optical techniques extend present geophysical measuring 
methods, and investigations of boreholes; all details of bore- 
hole can now be examined for composition of soil, condition 
of stratification, flow of water, etc; methods outlined for 
breaking and evaluation of foundation soil. 


Principles of Soil Engineering, R.F.BAKER. Pub Works v 
91 n 2, 3, 4, Feb 1960 p 101-13, Mar p 106-17, Apr p 96-104. 
Feb: Aspects of soil properties, soil physics, soil classification, 
and strength properties. Mar: Design considerations include 
field testing and laboratory testing and analyses, permeability, 
and stabilization considerations; role of frost, shrinkage and 
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SOILS—Continued 
swell; use of sand drains and pumping. Apr: Construction 
problems include excavation, embankments, subgrades and 
sewers; problems of soft grounds, landslides, and soil stabiliza- 
tion. 

Silt Deposits in Matanuska Valley, R.W.STUMP, R.L. 
HANDY, D.T.DAVIDSON, C.J.ROY, L.A.THOMAS. Iowa Eng 
Experiment Station—Bul n 186 Dee 1959 p 5-32. Geological 
and engineering investigations of silt occurrences, thickness 
of deposits, particle size distribution and variation, petrogra- 
phy, physical and chemical tests; geomorphic occurrence and 
history ; origin of silts. 

Silts Near Big Delta and Fairbanks, G.F.LINDHOLM, L.A. 
THOMAS, D.T.DAVIDSON, R.L.HANDY, C.J.ROY. Iowa Eng 
Experiment Station—Bul n 186 Dec 1959 p 33-70. Study of 
geological and engineering properties of area in central Alaska 
and attempt to relate properties to silt distribution pattern 
and geomorphology; geomorphic history, particle size study, 
petrography, chemical tests, engineering properties such as 
soil water consistency and density, and origin of silts. 


Teploperedacha vo vlazhnoi dispersnoi srede, V.P.DERYA- 
BIN. Akademiya Nauk SSSR, Izvestiya, Seriya Geofizicheskaya 
v 22 n 5 May 1959 p 739-43. Thermal conductivity in humid 
dispersion medium; thermal conductivity of soils as function 
of humidity and porosity; formula deduced under some 
simplifying assumptions; results of calculations illustrated 
with graphs. 


Trafficability of Alaskan Silts, A.-C.MATHEWS, D.T.DAVID- 
SON, R.L.HANDY, C.J.ROY. Iowa Eng Experiment Station 
—Bul n 186 Dee 1959 p 73-85. Vegetation is guide to traffica- 
bility ; because virgin soils have not been compacted by clear- 
ing process, their cone indices are substantially lower than 
those of cleared and cultivated soils; trafficability of virgin 
soils is probably lower than that of cleared and cultivated 
soils; no useful correlation was found between trafficability 
and engineering properties of silts. 


Bearing Capacity. See Foundations—Bearing Capacity. 


Classification. See also Electric Cables—Underground; Soils— 
Corrosive Properties ; Soils—Muskeg; Soils—Surveys. 


Engineering Soil Classification for Residential Developments, 
J.H.HUNTER. Va Polytechnic Inst—Eng Experiment Sta- 
tion—Bul n 130 Feb 1959 41 p, 2 folding sheets. System is 
based on classification used on projects involving larger struc- 
tures, notably those designed by US Corps of Engineers and 
Bureau of Reclamation, known as Unified Soil Classification 
System; each group of soils is evaluated for use as building 
foundation, roadway subgrade, domestic sewage disposal area, 
etc; it is intended specifically for use by Federal Housing 
Administration but is adapted for similar type of project. 


Compaction. See also Airport Runways; Dams, Earth; Pipe 
Lines——Construction; Road Machinery; Roads and Streets— 
Construction ; Roads and Streets—Foundations ; Soil—Testing ; 
Soils—Trafficability. 


Cut Down Lifts and Watch Your Production Rise, H.J. 
SEAMAN. Eng & Contract Ree v 73 n 6 June 1960 p 82-5. 
Paper endorses introduction of “end-result type specifica- 
tions’; advantages of using thin, 4 to 6 in. lifts are: grading 
and compaction need less time per cu yd, density is more 
uniform, handling of smaller fill quantities allows more work- 
ing space for equipment, equipment moves easier and faster 
over thin compacted surfaces, and equipment maintenance 
costs are lower. 


Development of Recording Volumetric Transducer for Study- 
ing Effects of Soil Parameters on Compaction, J.D.HOVA- 
NESIAN, W.F.BUCHELE. Am Soc Agrie Engrs—Trans v 2 
n 1 1959 p 78-81. Specific volume changes in soil measured; 
permanent strain of soil can be predicted with knowledge of 
soil parameter constants and initial conditions; impact loads 
cause less soil strain than gradually applied and released 
loads; bulk density vs mean-stress function obeys relaxation 
formulas if load is repeated after occurrence of permanent 
deformation. 


Engineered Earth Fills: Foundation Soils Made to Order, 
J.L.SHERARD. Arch Rec v 126 n 4 Oct 1959 p 257-60. Some 
of situations in which use of compacted earth fills under 
building foundations proved desirable; advantages and limita- 
tions. 


New Technique for Compaction Control, S.H.KUEHN. Civ 
Engr in S Africa vy 2 n 5 May 1960 p 75-8. Development of 
Hidrodensimeter by National Institute for Road Research 
based on principle of measurement of moisture content and 
density of soil layers by radioisotopes; results of comparative 
field tests with instrument and sand-replacement method are 
discussed; reliability of new method is equal to that of sand- 
replacement method. 


Soil-Compaction Pressures Under Rolling-Press Wheels, C.F. 
BECKER. Am Soe Agric Engrs—Trans v 2 n 1 1959 p 63-4, 
70. Least-squares method presented for determining con- 
centration factor in Froehlich’s equation; empirical equation 
developed for approximating pressure along load axis of 


SOILS—Continued 


olling wheel operating in low density soil; effective unit 
sutaee pressure under rolling wheel defined and determined 
for particular set of conditions. 

Vibration Densifies Loose Sand, J.0O.POWER. Civ Eng (NY) 
vy 29 n 12 Dec 1959 p 50. 601 ft long 280 ft wide bazaar 
building in Riviera Beach, Fla, rests on loose sands com- 
pacted by vibroflotation ; soil borings indicated surface condi- 
tion of loose, wind deposited sand underlain by denser sand; 
soil was compacted by 590 compactions to 14 ft depth and 
minimum density of 60%; 2 to 3 cu yd of fill were added 
at each compaction location; 225 ft high observation tower 
is supported on 42 concrete filled piles. 


Conditioners. See Fertilizers; Refuse Disposal—Waste Utiliza- 


tion; Sewage Treatment Plants—Waste Utilization. 


Conservation. See Drainage. 
Consolidation. See also Embankments; Soils—Mechanies; Soils 


—Testing. 

Combined Recording of Load and Strain, E.SPENCER. 
Engineering v 189 n 4914 June 24 1960 p 874. Autographie 
recording device for soil triaxial compression tests produces 
record, in form of graph, of axial load on specimen and 
resulting deflection; load is applied to top of cylindrical case 
and measured by internal tension spring; extension of spring 
under load causes chart plate to rotate, and tracing arm 
measures deflection of sample; diagram. 

Comparison des criteres de qualites de sols-ciment sabloli- 
moneux, R.CLOES, P.DUTRON. Annales des Travaux Publics 
de Belgique n 2 1959 p 143-77. Comparison of qualitative 
criteria of silty-sand soil cements; results derived by Ameri- 
can testing method, based on drying, immersion, and freez- 
ing, and by British testing method, based on compressive 
testing, are discussed and compared in several tables and 
graphs; value of Brazilian tension testing. 


Field Applications of Soil Consolidation: Time-Dependent 
Loading and Varying Permeability. Nat Research Council— 
Highway Research Board—Bul n 248 1960 25 p. Extension to 
Terzaghi theory used to consider variable loading during 
consolidation process as external condition; mathematical 
procedures for analyzing soil permeability variation during 
process; computed results of extended consolidation theory 
given; specific problems covered; procedures for interpolating 
tabular and charted values, to allow accurate pore pressure 
predictions for any piezometer position and any time. 


Mathematical Treatment of One-Dimensional Soil Consolida- 
tion, A.McNABB. Quarterly Applied Mathematics v 27 n 4 
Jan 1960 p 337-47. K.TERZAGHI’s model for one-dimensional 
consolidation leads to nonlinear differential equation; dimen- 
sional analysis of equation and boundary conditions of stand- 
ard consolidation test yields explanation of relationship be- 
tween total consolidation U(t) after time t and t!/2; expression 
for U(t); solutions of equation for standard consolidation 
tests, and for consolidation under boundary load increasing 
with time. 

Measurement of Coefficient of Consolidation of Lacustrine 
Clay, P.W.ROWE. Geotechnique v 9 n 3 Sept 1959 p 107-18. 
Results of 230 consolidation tests on glacial lake clay in 
which influences of direction and length of drainage, shape 
of sample, stress conditions of test, and scatter of results 
have been investigated; experiments indicate why rate of 
drainage under field conditions using sand drains can be 
three to four times faster than that predicted on basis of 
present standard laboratory test procedure. 


Plane Strain and Axially Symmetric Problems of Consolida- 
tion of Semi-Infinite Clay Stratum, J.McNAMER, R.E.GIB- 
SON. Quarterly J Mechanics & Applied Mathematics v 13 Pt 
2 May 1960 p 210-27. Two problems of semi-infinite body to 
whose surface uniform pressure is applied along infinite strip 
or over circular area are treated in parallel; expressions for 
quantities of engineering significance are derived when surface 
is either fully permeable or completely impermeable to flow 
of pore water; relation to solution of equivalent elastic 
problems is discussed. 


Corrosive Properties. See also Copper and Alloys—Corrosion ; 


Lead and Alloys—Corrosion ; Metal Corrosion—Electrochemis- 
try; Pipe Lines—Corrosion; Water Pipe Lines—Construction. 


. Die chemische Untersuchung der Boeden zur Beurteilung 
ihres korrosionschemischen Verhaltens, H.STEINRATH. Gas-u 
Wasserfach v 101 n 7 Feb 12 1960 p 145-9. Chemical testing 
of soils for evaluation of their chemical corrosive nature; 
sequence of soil testing procedure preceding construction of 
underground pipe line network. 


Distribution of Soil Conductivity and Its Relation to Under- 
ground Corrosion, G.N.SCOTT. AWWA—J v 52 n 3 Mar 1960 
p 378-92. Use of cumulative probability chart to display soil 
resistivity data, based on principles of author’s previous paper 
indexed in Engineering Index 1958 p 1157; definition of 
statistically uniform soil; 1000 ohm/em as unit basis for 
classification of soils with respect to corrosive quality; use 
of analytical procedure in judgment on problems of under- 
ground corrosion; conductivity ‘right-of-way’ for cathodic 
protection ; conductivity surveys. 
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Density Measurement. See Soils—Compaction. 
Drainage. See Drainage; Soils—Consolidation ; Soils—Moisture. 


co be See also Flood Control; Irrigation; Roadside Improve- 
ent. 


Anchoring Vegetative Mulches, W.S.CHEPIL, N.P.WOOD- 
RUFF, F.H.SIDDOWAY, L.LYLES. Agric Eng v 41 n 11 
Nov 1960 p 754-5, 759. Five types of mechanical packers were 
used to obtain information on most effective methods and 
equipment to anchor vegetative mulches to stabilize soils 
against wind erosion; best implement is disk packer with 
space between cutaway disks varying with specific packing 
conditions; disks should penetrate between 2 and 3 in. for 
proper anchorage and effectiveness. 


Erosion Characteristics of Rainfall, G.R.FREE. Agric Eng 
v 41 n 7 July 1960 p 447-9, 455. Measurements by soil pans 
of runoff and erosion; pans of standard soil and sand at 
constant high levels of moisture were exposed to natural rain- 
fall for 59 exposure periods; relationships between splash 
erosion losses for both materials with calculated rainfall 
energy values were exponential and parabolic; although over- 
all values of ratios were similar, those for soil decrease 
more rapidly with increased energy than those for sand. 


Frost Effect. Role of Electric Double Layer in Mechanism of 
Frost Heaving, L.A.CASS, R.D.MILLER. US Snow, Ice & 
Permafrost Research Establishment—Research Report n 49 
Aug 1959 23 p. Osmotie activity of electrical double layer on 
mineral particles can account for heaving phenomenon in 
soils; equations are given relating osmotic pressure of water 
at base of growing ice lens; theory that supercooling is re- 
quired for heaving is denied; “solution model” is proposed in 
which heaving can occur in absence of soil. 


Frozen. See also Excavation; Foundations—Permafrost; Rail- 
road Tracks—Foundations. 


Principles of Mechanics of Frozen Ground, N.A.TSYTO- 
VICH, M.I.SUMGIN. US Snow, Ice & Permafrost Research 
Establishment—Translation n 19 Apr 1959 288 p. Results of 
Russian investigation on mechanics of frozen ground and 
permafrost from point of view of construction; thickness, 
thermal regime, degradation, and hydrology of permafrost; 
discussion of earthwork, heaving effects, deformation of struc- 
tures, and thermal balance between foundations and perma- 
frost; design problems and calculations. (Translated from 
Russian). 


Mechanics. See also Coal Mines and Mining—Waste Disposal; 
Dams, Earth; Earthquakes; Embankments; Excavation; Flow 
of Fluids—Porous Materials; Foundations ; Geology—Engineer- 
ing; Landslides; Levees; Mines and Mining—Open Pit; Piles; 
Retaining Walls; Sand, Foundry—Testing ; Soils—Compaction ; 
Soils—Consolidation; Soils—Frozen; Soils—Muskeg; Soils— 
Testing ; Soils—Trafficability. 


Computer Analysis of Slope Stability, J.A-HORN. ASCE— 
Proce v 86 (J Soil Mechanics & Foundations Div) n SM83 June 
1960 pt 1 Paper n 2501 p 1-17. Computer program presented 
can solve great variety of slope stability problems; it is 
possible to analyze slope with any surface configuration, 
with one or two soil strata in any pattern, and with or 
without water table, pore pressures, increasing cohesion 
with depth, tension cracks, rigid base or loads anywhere on 
surface; computer will automatically search out minimum 
factor of safety, solving entire problem in few minutes. 


Determinacao do estado de compressao natural existente nos 
macicos rochosos, J.M.RESSURREICAO NETO. Tecnica v 34 
n 297 Dee 1959 p 125-35. Determination of state of natural 
compression existing in rock formations; new method for 
measuring natural compression in rock formations makes it 
possible to determine simultaneously modulus of elasticity of 
formations, creep that these formations may suffer under 
action of given permanent load, and state of natural com- 
pression. 


Displacement Functions and Linear Transforms Applied to 
Diffusion Through Porous Elastic Media, J.McNAMEE, R.E. 
GIBSON. Quarterly J Mechanics & Applied Mathematics v 
13 pt 1 Feb 1960 p 98-111. Displacements, stresses, and pore 
water pressure in clay medium are determined; it is assumed 
that excess pore pressure is time dependent. 


Earth Pressure from Friction Soils, A.RINKERT. Sweden. 
Geotechnical Inst—Proe n 17 1959 71 p. Influence of friction 
along front and side walls in test arrangements; two kinds 
of filling material, macadam and pebbles were investigated ; 
tests show that higher value of earth pressure exists at rest 
and that wall movement required to reduce earth pressure to 
active level was very slight. 


Fundamental Aspects of Thixotropy in Soils, J.M.MITCH- 
ELL. ASCE—Proe v 86 (J Soil Mechanics & Foundations 
Div) n SM3 June 1960 Pt 1 Paper n 2522 p 19-52. Thixo- 
tropic phenomena and previous investigations on behavior 
of thixotropic systems are summarized; hypothesis for thixo- 
tropic behavior based on initial nonequilibrium of interparticle 
forces after remolding or compaction, and effects of non- 
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equilibrium on Subsequent structure changes within soil, is 
offered as possible explanation of phenomenon; thixotropic 
strength increases warrant consideration in design. 31 refs. 


Geometry of Slip-Line Field in Soils, S.K.BHATTACHARYA. 
Géotechnique v 10 n 2 June 1960 p 75-81. Geometrical in- 
terpretation of Kotter’s equations of equilibrium for nonorthog- 
onal slip field; methods for constructing slip-line field 
graphically ; several examples are given. 


Geotechnische Untersuchungen zur Freilegung des Tunnels 
Altenburg, W.STRIEGLER. Dresden. Hochschule fuer Ver- 
kehrswesen—Wissenschaftliche Zeit v 6 n 1 1958-59 p 133-42. 
Geotechnical investigation for demolition of railway tunnel 
near Altenburg (Thuringia); thorough knowledge of geo- 
logic, hydrologic, and soil mechanics required for removal of 
soil and brickwork, without interference of traffic; results of 
studies performed in laboratory of Traffic College; pull-out of 
geological profile facing p 132. 


Influence of Soil Characteristics on Deformation of Embedded 
Flexible Pipe Culverts, R.K.WATKINS. Nat Research Council— 
Highway Research Board—Bul n 223 1959 p 14-24. Investiga- 
tion, to determine if modulus of soil reaction is function of 
commonly recognized and easily measured soil properties; 
use of model analysis to determine relationships between 
modulus and soil properties; details of test apparatus; use 
of Iowa Formula to evaluate soil reaction modulus; results 
analyzed as they relate to culverts. 


Investigation on Compression Index of Some Indian Soils, 
R.NAGARAJAN. Instn Engrs (India)—J v 40 n 8 pt 1 Nov 
1959 p 146-57, 1 plate. Compression indices of 51 soils were 
studied; compression index was correlated with liquid limit, 
and plasticity index of soils; while correlation of compression 
index with liquid limit was good, correlation with plasticity 
index was relatively poor; graphs and numerical tables. 


Mechanics of Triaxial Test for Soils, R.M.HAYTHORN- 
THWAITE. ASCE—Proe vy 86 (J Soil mechanics & Founda- 
tions Div) n SM5 Oct 1960 pt 1 paper 2625 p 35-62. Triaxial 
test is analyzed against background of plastic theory; it is 
shown that equilibrium conditions and failure criterion such as 
Coulomb’s law are insufficient to define unique failure load, 
stress-strain relationship is also needed; problem is solved com- 
pletely for ideally plastic material; significance of test data 
for sands and alternative yield criterion is suggested. 26 refs. 


New Solution of Stress Conditions for Triaxial Compression, 
A.BALLA. Acta Technica (Budapest) v 28 n 8-4 1960 p 347-88. 
Stress conditions of cylindrical test specimen are theoretically 
derived based on theory of elasticity; discussion of stresses 
occurring in specimen under influence of various external loads, 
variations in slenderness of test specimen, and roughness of 
loading plate; comparison between present results and other 
theoretical researches and experiments. (In English). 


Notes on Shearing Resistance of Soft Clays, JOOSTERMAN. 
Acta Polytechnica Scandinavica n 2638 (Civ Eng & Bldg Con- 
struction Series n 2) 1959 22 p. Research on strength of soft 
clays with regard to susceptibility of landslides; value of quick 
testing and cohesion methods; effects of secondary settlements 
and creep; modified values of apparent angle of friction are 
plotted against plasticity index. 


On Sensitivity of Clay, S.YAMAGUCHI. Kyoto Univ— 
Disaster Prevention Research Inst—Bul n 28 Mar 1959 30 p. 
Samples from Osaka alluvial kaolinite clay and Okuramura 
clay of Yamagata prefecture were tested; sensitivity varies 
from 2 to 500 depending upon clay; Osaka clay has sensi- 
tivity of 10 and that of Yamagata is very low; sensitivity of 
Osaka clay is explained by factor of special water, while sen- 
sitivity of Yamagata clay depends on arrangement of scale- 
like particles. 


One-Dimensional Consolidation Problem with Moving Bound- 
ary, R.E.GIBSON. Quarterly Applied Mathematics v 18 n 2 
July 1960 p 123-9. Problem is solved of medium of finite 
extent existing initially, throughout which required quantity 
has given distribution; medium investigated here is clay 
and required quantity is excess water pressure. 


Reduction of Skin-Friction Between Soil and Metal Wall 
by Electro-osmosis Method, M.ASAKAWA. Japan Soe Civ 
Engrs—Trans n 64 Sept 1959 p 55-65. Reduction of skin fric- 
tion by electroosmosis is, in comparison with other methods, 
simple operation; same equipment can be used for reduction 
as well as for increasing of skin friction; effect of electrolysis 
of water and accumulating effects of development of osmotic 
water around negative electrode; practical application to 
foundation work in clay soil with high adhesion (In Japanese 
with English abstract). 

Shearing Characteristics of Dense Sands at Different Rates 
of Strain, S.\PRAKASH, S.VENKATESAN. J Sci & Indus Re- 
search v 194A n 5 May 1960 p 219-23. Investigation to study 
fundamental properties of sands; measurement was made with 
direct-shear apparatus at strain rates ranging from 0.24 to 
1.93%/min; results are presented on angle of internal friction, 
tangent modulus, secant modulus, ultimate shearing stress, 
and rate of expansion at failure. 

Soil Mechanics in Colliery Practice, A.NELSON, K.D.NEL- 
SON. Colliery Guardian v 200 n 5153, 5154 Jan 2 1960 p 65-72, 
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Jan 28 p 95-9. Classification, properties and behavior of soils ; 
foundation problems at coal mines and soil stabilization ; soil 
sampling and testing; necessary tests for soil exploration ; 
geophysical methods in study of soil conditions; stability of 
earth slopes; landslides in Welsh mining valleys. 

Soil Structure and Step-Strain Phenomenon, D.H.TROL- 
LOPE, C.K.CHAN. ASCE—Proc v 86 (J Soil Mechanics & 
Foundations Div) n SM2 Apr 1960 pt 1 Paper n 2431 p 1-39. 
Make-up of stable soil structures has been studied by de- 
veloping working hypothesis; mechanism of shear failure in 
soils and their response to long-term sustained and repeated 
loads; phenomenon of step-strain behavior, observed in labora- 
tory, is explained in terms of soil structure; experimental in- 
vestigation of theory with respect to creep behavior and ul- 
timate strength. 

Some Studies in Soil Mechanics as Applied to Roads in West 
Bengal, S.N.GUPTA, P.L.DE. Indian Roads Congress—J v 
24 n 1 Oct 1959 Paper n 213 p 27-69. Properties of soil and 
methods of soil survey and sampling are described; examples 
of application of soil studies in various stages of road con- 
struction such as construction of embankments and cuttings, 
pavement thickness design, poor subgrade improvement and 
soil stabilization as used in West Bengal are given; causes of 
road failure are investigated and remedial methods presented. 
6 plates. 

Stress Distribution in Two Layer Soil System, K.ISHIHARA. 
Japan Soc Civ Engrs—Trans n 68 May 1960 p 32-40. Stresses 
are considered for cases where soil may be regarded either 
as elastic or viscoelastic; it is shown that surface layer with 
large elasticity or viscosity has considerable reinforcing and 
load-spreading effect which is important in foundation work. 
(In Japanese). 

Study of Relation Between Shearing Resistance and Com- 
pressibility of Normally Consolidated Clays, A.K.GAMAL 
ELDIN. Acta Technica (Budapest) v 24 n 1-2 1959 p 128-55. 
Studies in Egypt on Seyouf, “fat clay of Alexandria’; the- 
oretical examinations and test results proved that, regarding 
logarithm of shearing strength as function of void-ratio of 
saturated soil, straight line was obtained; parallel straight 
line representing relation between void-ratio and compression- 
stress is directly proportional to consolidation-stress ; sheering 
stress of clay. (In English). 


Treatment of Foundation Subsoils, R.G.BRICKELL, A.W. 
SMITH. New Zealand Eng v 14 n 10 Oct 15 1959 p 323-37. In- 
vestigation of mechanics and effects of subsoil consolidation, 
yield, and failure; example of breastwork wharf involving re- 
moval and replacement of weak cohesive soil by stronger 
material; use of deep sand drains; effects of static loading and 
of vibration upon uniform fine sands; new low-cost settlement 
testing device; test results on allowable load on piles and 
groups of piles. 


Vertical Ground Movements Near Elm Trees, M.BOZOZUK, 
K.N.BURN. Géotechnique vy 10 n 1 Mar 1960 p 19-32. Vertical 
ground movements were investigated near line of high elm 
trees growing in Leda clay soil; amplitude of movements was 
found to be function of depth, horizontal distance from trees, 
and seasonal weather conditions; chart was prepared to be 
used as guide for design of foundations near high elm trees in 
such clays. 


Moisture. See also Flow of Water—Underground; Irrigation; 
Runoff; Soils—Compaction; Soils—Erosion; Soils—Testing ; 
Watersheds. 


Determination of Evapotranspiration by Empirical Methods, 
J.R.MATHER. Am Soc Agric Engrs—Trans vy 2 n 1 1959 p 
35-8, 43. Evapotranspiration is difficult to measure; empirical 
formula yielding satisfactory calculations for potential evapo- 
transpiration requires aid of tables and nomograms; calcula- 
tion of actual evapotranspiration requires precipitation data, 
potential evapotranspiration, and conyersion tables; irriga- 
tion schedules can be worked out on basis of data derived. 


Diffusion Effects in Miscible Displacement Occurring in 
Saturated and Unsaturated Porous Materials, J.W.BIGGAR, 
D.R.NIELSEN. J Geophysical Research vy 65 n 9 Sept 1960 
p 2887-95. Miscible displacement has been studied in several 
porous materials, saturated and unsaturated, at different 
average flow velocities; tracer appeared at end of soil column 
well in advance of what would have been expected had no 
mixing occurred at boundary of tracer and tracer-free water; 
physical differences between porous materials were manifested 
by changes in shape and position of breakthrough curves. 


Effect of Temperature Distribution on Moisture Flow in 
Porous Materials. W.WOODSIDE, J.M.KUZMAK. J Geo- 
physical Research vy 64 n 11 Nov 1959 p 2035-6. Discussion of 
pares indexed in Engineering Index 1958 p 1159 from Aug 
958 issue. 


Effects of Microrelief on Distribution of Soil Moisture and 
Bulk Density, A.W.KRUMBACH, Jr. J Geophysical Research 
v 64 n 10 Oct 1959 p 1587-90. In west central Mississippi total 
difference of elevation on plot was 1.8 ft; very small changes 
in elevation caused significant changes in moisture and bulk 
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density of 6 to 12 in. layer ; variation in moisture appeared to 
be greater when measurements were by volume than by 


weight. 

Evaluation of Evapotranspiration in Field Plots, W.A. 
RANEY. Am Soc Agrie Engrs—Trans v 2 n 1 1959 p 41. 
Soil moisture measurement used to evaluate evapotranspira- 
tion; gravimetric procedures widely used to measure soil 
moisture; tensiometer measures direction of movement of 
water in soil; evaporation is greater than transpiration early 
in growing season. 

Measuring Soil Moisture Tension, G.BUOYOUCOS. Agric 
Eng vy 41 n 1 Jan 1960 p 40-1. Soil moisture tension measured 
under field conditions by plaster of paris electrical resistance 
block method; originally calibrated to read directly in percent- 
age of available moisture in soils, it is now calibrated also to 
read in atmospheres of soil moisture tension or suction. 


Methods of Estimating Evapotranspiration, G.LEVINE. Am 
Soe Agric Engrs—Trans v 2 n 1 1959 p 32-4. Review of 
empirical methods fitting arbitrary factors to existing data, 
theoretical methods based on vapor removal and on balance 
of energies used in evaporation process. 

Near-Surface Land Subsidence in Western San Joaquin 
Valley, California, B.E.LOFGREN. J Geophysical Research v 
65 n 3 Mar 1960 p 1053-62. Numerous evidences of land sub- 
sidence have been observed on unusual soils immediately after 
application of water; this subsidence results in extensive 
settling and cracking of soil along ditches, and in irregular, 
undulating topography in irrigated areas; low field density 
and extreme dryness of alluvial deposits apparently are two 
important factors in land subsidence due to application of 
water. 

Percolation Measurements Based on Heat Flow Through 
Soil with Special Reference to Paddy Fields, S SUZUKI. J Geo- 
physical Research v 65 n 9 Sept 1960 p 2883-5. New method 
for determination of in situ percolation rate in soil based on 
influence percolating water has on heat flow through soil; 
thermal percolation gage and tubular percolation meter will 
give two kinds of water losses in paddy field, provided that 
total amount of water supplied is simultaneously measured. 


Practical Use of Knowledge About Evapotranspiration, 
C.H.M.Van BAVEL. Am Soc Agric Engrs—Trans v 2 n 1 
1959 p 39-40. Evapotranspiration knowledge can be applied to 
evaluate past weather records to estimate drought probabilities 
and irrigation requirements, flood probabilities and drainage 
requirements, and land suitability; also to evaluate current 
weather records to estimate moisture deficiencies for use 
in operating irrigation systems. 


Soil Bulk Density Changes Due to Moisture Changes in Soil, 
W.R.GILL. Am Soc Agric Engrs—Trans v 2 n 1 1959 p 
104-5. Rapid estimates of soil shrinkage based on puddled 
soil samples are of limited value and may not reflect accurately 
nature of shrinkage in tillage range; moisture differences due 
to location of sampling sites and dates must be considered; 
shrinkage coefficient is affected by natural structure and con- 
dition of soil; corrections for density differences and moisture 
changes should be based on natural soil measurement. 


Some Effects of Stand Density in Red Pine Plantation on 
Soil Moisture, Soil Temperature, and Radial Growth, L. 
DELLABIANCA, R.E.DILS. J Forestry v 58 n 5 May 1960 p 
373-7. Study shows high and low moisture and temperature 
fluctuations of soil from maximum moisture period in early 
spring to low moisture levels in late summer; greater 
amount of moisture, found near soil surface during growing 
season, is rapidly depleted during dry periods; depletion rate 
at lower depths remains constant throughout growing season. 


Translocation of Moisture with Time in Unsaturated Soil 
Profiles, P.R.NIXON, G.P.LAWLESS. J Geophysical Research 
v 65 n 2 Feb 1960 p 655-61. During prolonged rainless period 
moisture determinations were made to 2 ft depths; migration 
observed in various soils, found greatest in coarse textured 
soil; downward migration in unsaturated soil may contribute 
to groundwater recharge. 


_ Use of Electrical Resistivity Apparatus in Soil Investiga- 
tions, N.BETHLAHMY, P.J.ZWERMAN. Am _ Soc Agric 
Engrs—Trans v 2 n 1 1959 p 68-70. Resistivities of different 
soil layers can be compared only by analysis with same type 
of curve; resistivities obtained by using 2-layer curves, can 
be compared only with similarly derived data; piezometric field 
test corroborated hypothesis about water movement in Mardin- 
Volusia soils previously derived by analysis of resistivity data. 


Water Deficits and Irrigation Requirements in Southern 
United States, C.H.M.van BAVEL. J Geophysical Research vy 
64 n 10 Oct 1959 p 1597-1604. Frequency of exhaustion of 
available moisture supplies and attendant water deficits deter- 
mined for 9 southern states; results are given in terms of 
two parameters ; storage capacity of root zone and recurrence 
probability; results indicate typical occurrence of severe 
drought throughout south during growing season; it ap- 
pears that soil moisture storage capacity and recurrence fre- 
quency are more important than geographical location in 
determining water deficits, 
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Water Intake Rates of Shelby-Grundy Soils from Hydro- 
graph Analysis, V.C.JAMISON, J.F.THORNTON. eae Soe 
Agric Engrs—Trans v 2 n 1 1959 p 92-4. Moisture retention 
and intake data calculated for light watersheds after 12 
storms ; soil moisture intake rates affected more by antecedent 
soil moisture than soil cover or management practices; in 
protected surfaces water runoff carries little sediment; on 
poorly managed farms runoff contains much topsoil. 


Muskeg. Mobility on Muskeg Frontiers, N.W.RADFORTH, J.M. 
EVEL. Eng Jv 42 n 7 July 1959 p 50-3. Muskeg or “organic 
terrain” consists of extensive beds of peat charged with 
water and covered with varied vegetation; it means barrier 
to petroleum exploitation in northern North America; Terra- 
dynamics and Palaeovegetography used to combat muskeg; air 
photo | coverage of muskeg areas; route selection and vehicle 
selection depend on type of muskeg; use of slips along wire 
rope guide. 


Muskeg—Review of Engineering Progress, R.A-HEMSTOCK. 
Can Min & Met Bul v 53 n 581 Sept 1960 p 668-73. Progress 
is being made in determining some of mechanical properties 
of muskeg and it is apparent that science of soil mechanics 
will apply largely to these studies; correlation is also indicated 
between shear strength as determined by shear vane tester and 
vehicle performance; several tracked vehicles available per- 
form well in muskeg. 


Proceedings of Fifth Muskeg Research Conference, March 4 
1959. Canada. Nat Research Council—Associate Committee on 
Soil & Snow Mechanics—Tech Memo n 61 1959 85 p. Current 
Muskeg Research in Canada, J.EVEL, 2-12; Summary of 
“Principle of Preconsolidation in Highway Construction 
Over Muskeg’, C.O.BRAWNER, 13-15; Relating Engineering 
Properties of Muskeg to Some Problems of Fill Construction, 
K.C.ANDERSON, R.A.HEMSTOCK, 16-25; Summary of 
“Evaluation of Some Roads Over Muskeg in Northern On- 
tario”’, I.C.MacFARLANE, 26-7; Vehicle Mobility Perform- 
ance, J.G.THOMSON, 31-54; Introduction to Film—Field 
Trials of Muskeg Transport Vehicle in Alberta, 55-7; Muskeg 
as it Affects Forestry Industry, W.S.CARLSON, 58-61; Ditch- 
ing and Drainage Techniques, J.A.CUTHBERTSON, 62-74; 
Sin Discussion, 75-8; List of Those Present at Conference, 


Vehicles in Muskeg, J.G.THOMSON. Eng J v 43 n 5 May 
1960 p 70-8. Classification of muskeg and its physical and 
mechanical properties ; use of muskeg technology in design and 
application of muskeg vehicles; vehicles capable of providing 
reliable, all-season transportation with pay loads to 20 tons 
are available. 


Permeability. Measurement of Air and Water Permeability of 


Soils, RLH.BROOKS, R.C.REEVE. Am Soc Agric Engrs—Trans 
v 2 n 1 1959 p 125-6, 128. Review of procedures.used in 
laboratory; use of air-water permeability ratio K’a/K’w; ex- 
changeable Na has marked effect on soil structure stability ; 
change in air permeability is greater for fine than coarse 
textured soil. 


Sampling. See Forestry. 
Stabilization. See also Airport Runways; Foundations—Vibra- 


tions; Gas Pipe Lines—Construction; Grouting; Reclamation 
of Land; Roads and Streets—Frost Effect; Roads and Streets— 
Stabilization ; Soils—Erosion ; Soils—Mechaniecs ; Soils—Traffic- 
ability. 

Calcium Chloride Soil Stabilization, L.E.CLARK. Roads & 
Eng Construction v 98 n 1 Jan 1960 p 68-71. Calcium chlo- 
ride was first used in road field as dust palliative and later in 
soil stabilization where its characteristic properties of mois- 
ture attraction and retention were found to be of considerable 
value in construction and maintenance of soil-aggregate sur- 
faces and base courses; special properties such as hygroscopic- 
ity and deliquescence considered; vapor pressure; surface ten- 
sion; functions of calcium chloride; construction procedures. 


Crude Oil for Stabilization of Soil Materials at Point Bar- 
row, J.B.O’SULLIVAN, D.T.DAVIDSON, C.J.ROY, R.L. 
HANDY, K.M.HUSSEY. Iowa Eng Experiment Station—Bul 
n 186 Dee 1959 p 129-49. Crude oil can be used in bituminous 
stabilization of base and surface courses; natural crude oil 
and residue from straight distillation, with or without fillers, 
are hot satisfactory; satisfactory dense-graded or semi-open 
graded asphaltic concrete and satisfactory sheet asphalt for 
surfacing can be prepared from locally available Barrow mate- 
rials. 


Geology and Mechanical Stabilization of Cenozoic Sediments 
Near Point Barrow, P.R.CARLSON, C.J.ROY, K.M.HUSSEY, 
D.T.DAVIDSON, R.L.HANDY. Iowa Eng Experiment Station 
—Bul n 186 Dec 1959 p 101-28 Brief stratigraphic description, 
geomorphic features ; representative materials investigated were 
clay, gravel, gravelly sand, silty gravelly sand and sandy 
clay which were subjected to mechanical and mineralogical 
analyses, measurements of sphericity and roundness ; modern 
and ancient beaches make best subgrade materials; coarse, 
ice-rafted gravel would make best subbase. 


Lime and Lime-Flyash as Soil Stabilizers. Nat Research 


Council—Highway Research Board—Bul n 231 1959 91 p. 
Papers presented at 38th Annual Meeting Jan 5-9 1959 in 


Washington, DC: Pozzolanic Reactivity Study of Flyash, R.J. 
LEONARD, D.T.DAVIDSON, 1-17; Impact of Stabilization of 
Loess with Quick-lime on Highway Construction, W.BRAND, 
W.SCHOENBERG, 18-23; Experimental Lime Stabilization 
in Nebraska, O.L.LUND, W.J.RAMSEY, 24-59; Stabilization 
of Soils with Lime, Lime-Flyash, and Other Lime Reactive 
Materials, C.MeDOWELL, 60-6; Activation of Lime-Flyash 
Reaction by Trace Chemicals, D.T.DAVIDSON, M.MATEOS, 
R.K.KATTI, 67-81; Effect of Number of Test Specimens on 
Test Results on Slag-Lime-Flyash Mixtures, G.W.HOLLON, 
E.DANNER, 82-91. 


New Stabilization of Soils by Means of Lignin Materials, 
T.YAMANOUCHI. Japan Soe Civ Engrs—Trans n 64 Sept 
1959 p 66-72. Soil stabilization by lignin materials, spent sul- 
phite liquor or its extracts, by adding potassium dichromate, 
aluminum sulphate or ferric chloride as auxiliary agent, is 
most suitable to organo-voleanic ash soils in Japan, which 
are difficult to stabilize by Portland cement; stabilization is 
accomplished by grouting. (In Japanese with English abstract). 


Soil Stabilization with Asphalt, Portland Cement, Lime and 
Chemicals. Nat Research Council—Highway Research Board— 
Bul n 241 1960 126 p. Papers presented at 38th annual meet- 
ing, Jan 5-9, 1959 in Washington, DC as follows: Soil-Organic 
Cationic Chemical Lignin Stabilization, J.M.HOOVER, D.T. 
DAVIDSON, J.J.PLUNKETT, E.J.MONORITI, 1-13; Water in 
Cutback Asphalt Stabilization of Soil, R.K.KATT, D.T.DAVID- 
SON, J.B.SHEELER, 14-48; Chemical Treatments for Surface 
Hardening of Soil-Cement and Soil-Lime-Flyash, R.L.HANDY, 
J.L.JORDAN, L.E.MANFRE, D.T.DAVIDSON, 49-66; Im- 
provement of Soil-Cement with Alkali Metal Compounds, T.W. 
LAMBE, A.S.MICHAELS, Z.C.MOH, 67-108; Fine-Grained Soil 
Stabilization with Phosphoric Acid and Secondary Additives, 
A.S.MICHAELS, F.W.TAUSCH, Jr, 109-18; Use of Calcium 
vaorde for Soils Base Stabilization in Maryland, J.E.WOOD, 
119-26. 

Stabilizing a Bluff. Better Roads v 30 n 8 Aug 1960 p 27. 
Method used on US Route 101 in San Diego County, Calif 
comprised stage construction stabilization program using rock 
fill backed by earth at base of cliff, and installation of 800 ft 
of perforated metal pipe underdrains along eastern side of 
highway to intercept and carry drainage waters across high- 
way and deposit them where they could not endanger cliff. 


Subsidence. See Soils—Moisture. 
Surveys. See also Photogrammetry; Soils—Mechanics. 


Engineering Use of Soil Surveys, E.F.HENRY. Agric Eng v 
4i n 5 May 1960 p 305-9. Federal Housing Administration is 
using soils engineering program to establish uniform means 
of communication among engineers and provide means of 
identifying and appraising soils at residential building sites ; 
method presented to utilize National Soil Survey reports by 
interpretation and correlation with Unified Soil Classification 
System. 


Short Range Seismic Soil Exploration, L.J.K.Van OPIJNEN. 
Civ Engr in S Africa v 2 n 7 July 1960 p 139-41. New port- 
able apparatus for seismic investigation to depths of up to 100 
ft has been developed in Australian National Institute for 
Road Research; apparatus, its use, and method of calculating 
depths of various layers is described; velocity of sound in 
different soil and rock formations in terms of theix engineering 
properties is given. 


Sound Waves Map Michigan Soils. Eng News-Rec v 164 n 20 
May 19 1960 p 69-71. Practice applied by Highway Dept 
crews use miniature seismograph to locate and define sub- 
surface soil and rock layers; results are used to classify 
excavation, locate bedrock and water table, and plan ex- 
cavation methods. 


Temperature Measurement, Soil Temperature Measurements at 


Saskatoon, K.R.SOLVASON, G.O.HANDEGORD. Eng Inst 
Canada—Trans v 3 n 2 July 1959 p 67-73. Use of copper 
constantan thermocouple; junctions were placed at various 
levels down to 15 ft under and adjacent to small heated build- 
ing; results show monthly isotherm plots for vertical plane 
through building and also annual variation at several depths 
for station 20 ft from building. 


Surface and subsurface Temperature Variations and Com- 
parisons, H.L.BOEN, G.A.DeMARRAIS. Pub Roads vy 30 n 12 
Feb 1960 p 283-4. Soil-surface study, conducted by US 
Weather Bur Office of Idaho Falls, Idaho, in course of series 
of applied meteorological studies, contained quantitative 
results of temperature variations near surface over 4-yr 
period; 2-yr subsurface temperature investigation dealt with 
comparison of temperature to depth of 7 ft beneath asphalt 
road surface and under nearby sandy surface. 


Testing. See also Soils—Mechanics; Soils—Traflicability. 


Application of Vibrating Wire Measuring Principle to 
Measurement of Earth Pressure, I.K.LEE. Australian J Ap- 
plied Science v 2 n 1 Mar 1960 p 65-79. Analytical theory of 
vibrating wire measuring principle is developed and applied 
to field and laboratory earth pressure cell; cells were cali- 
brated and field cells were shown to exhibit thermal hysteresis 
while laboratory cells did not. 
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SOILS—Testing—Continued 


Development of Strain-gauge Pressure Pick-up for Use 
with Soils, C.N.NAGARAJ, H.A-BALAKRISHNA RAO. Irri- 
gation & Power (India) v 16 n 3 July 1959 p 334-7. As for- 
eign made pick-ups are expensive and difficult to obtain in 
India, simple and economical instrument capable of measuring 
up to % ton/sq ft was developed at Soil Mechanics Labora- 
tory of Indian Inst of Science; apparatus consists of pressure 
cell and calibrating chamber; weight of apparatus is 14% lb; 
techniques for using instrument; advantages are low cost and 
sensitivity to dynamic loads. 


Device for Measuring Tensions in Water, O.H.GILBERT, Jr. 
Nat Research Council—Highway Research Board—Bul n 245 
1960 p 1-9. Tensiometer, measuring tensions of large magni- 
tudes below absolute zero pressure, uses fine grained ceramic 
stone as sensing element and is connected by closed water 
system to flexible steel membrane; tension controlled by 
externally adjusting membrane deflection; free water surface 
absence prevents cavitation; calibration procedures ; application 
to determining pressures in saturated, compacted clays. 


Die Bestimmung des Winkels der inneren Reibung von 
grobkoernigen Boeden und Schuettungen bis 50 mm Korndurch 
messer, K.KLUGAR. Bauingenieur v 34 n 7 July 1959 p 255-8. 
Determination of angle of inner friction in coarsely grained 
soils and earthfills to 50 mm diam grain size; use of new 
shearing test apparatus comprising vertical and _ horizontal 
hydraulic presses operated at 150 atm; test results described ; 
determination of optimum granulation for railroad gravel 
bed, for base course of roads, and for foundation of struc- 
tures. 


Die Bestimmung elastischer Eigenschaften von anstehendem 
Fels durch Ultraschall-Sondierung, K.WENZEL. Schweiz 
Bauzeitung v 77 n 30 July 23 1959 p 479-84. Determination 
of elastic properties of surrounding rock by ultrasonic testing ; 
physics of propagation of ultra sound; determination of 
Poisson’s ratio through relationship between longitudinal and 
transverse waves; sound measurements through drilled holes 
by insertion of watertight sound emitter head into hole; use 
of water as sound transmitting medium; difference between 
static and dynamic E modulus of rocks; use of method for 
checking results of grouting. 


Effect of Rate of Strain on Strength of Compacted Soil, 
D.HAMPTON. Nat Research Council—-Highway Research Board 
—Bul n 245 1960 p 27-48. Results of investigation, which con- 
sidered strain rate as most important variable; rate studied 
from 0.55 to 1790 in./min; factors of moisture content and 
dry density also determined; three compactive efforts used; 
unconfined compressive strength test used as strength criterion, 
and effects of specified variables upon ultimate strength and 
deformation modulus, as determined by this test. 27 refs. 


Investigation of Shear Strength of Clay-Water System by 
Radio-Frequency Spectroscopy, A.G.PICKETT, M.M.LEMCOE. 
J Geophysical Research v 64 n 10 Oct 1959 p 1579-86. Soil 
mechanics study made with steady state nuclear magnetic res- 
onance as analytical tool; although study was limited to 
measurements of contribution of Water-lattice strength to 
shear strength of clay soils, results demonstrate utility of 
techniques of radio frequency spectroscopy in such investiga- 
tions; water-lattice strength is of negligible significance 
in determining shear strength of wet clay soils. 


Papers on Soils 1959 Meetings. ASTM—Special Tech Publ n 
254 1960 876 p ($9.00). Papers presented at Sixty-second 
Annual Meeting, Atlantic City, June 22-23 1959 and Third 
Pacific Area National Meeting, San Francisco, Oct 16 1959; 
publication contains three symposiums and one group of 
papers dealing with various aspects of soils testing designed 
to help engineers evaluate soils and their construction 
applications. Dynamic and Static Resistance of Cohesive 
Soil—1846 to 1958, W.S.HOUSEL; Influence of Rate of 
Strain on Effective Stresses in Sensitive Clay, C.B.CRAW- 
FORD; Method for Adjusting Strain-Rates to Obtain Pore 
Pressure Measurements in Triaxial Shear Tests, W.ELLIS, 
W.G.HOLTZ; Apparatus for Repeated Load Tests on Soils, 
H.B.SEED, J.W.N.FEAD; Strain-Rate Behavior of Clay and 
Organie Solids; D.M.BURMISTER; Automation in Consolida- 
tion Testing, R.H.KAROL; Time Effects in Consolidation of 
Clays, G.A.LEONARDS, B.K.RAMIAH; Use of Visco-Elastic 
Stress-Strain Laws in Soil Testing, R.L.SCHIFFMAN ; History 
and Development of Atterberg Limits Tests, E.E.BAUER; Use 
of One-Point Liquid Limit Procedure, W.J.EDEN ; Ohio Adopts 
One-Point Mechanical Method for Determining Liquid Limit 
of Soils, J.G.JOSLIN, H.D.DAVIS; Correlation of Atterberg 
Limits with Geology of Deep Cores from Sudsidence Areas in 
California, D.A.MORRIS, A.I.JOHNSON; Investigations of 
Liquid Limit Test on Soils, R.F.DAWSON; Liquid Limit Re- 
sults from Various Types of Grooving Tools, J.E.MITCHELL; 
Recommendations for Changes in Liquid Limit Test, M.D. 
MORRIS, R.B.ULP, R.J.SPINNA; Plastic Limit—Comparison 
of Cube and Standard Thread Test Methods, E.A.ABDUN- 
NUR; Penetration Tests for Liquid Limit, G.F.SOWERS, A. 
VESIC, M.GRANDOLFI; Laboratory and Field Tests of 
Granular Soil-Cement Mixtures for Base Course, M.S. 
ABRAMS; Powder versus Slurry Application of Lime 
for Soil Stabilization, D.T.DAVIDSON, G.NOGUERA, J.B. 


SOILS—Continued 


SHEELER; Improved Determination of Preconsolidation 
Pressure of Sensitive Clay, J.J.HAMILTON, C.B.CRAW- 
FORD; Measurement of Excess Hydrostatic Pressures in 
Soils, W.G.WEBER; Moisture and Strength Variation in 
Thick Uniform Clay Layer, W.G.WEBER, W.F.KLEINMAN ; 
Repeated Plate-Loading Tests on Compacted Subgrades, B.B. 
GORDON; Some Laboratory Studies of Moisture-Density Rela- 
tions of Soils, R.F.DAWSON; On Determination of Dynamic 
Characteristics of Soil in Situ, R.K.BERNHARD; Effect of 
Temperature on Moisture Contents as Determined by Centri- 
fuge and Tension Techniques, R.C.FRILL, A.I.JOHNSON ; 
Effect of Particle Shape and Texture on Strength of Non- 
cohesive Aggregates, H.C.MORRIS; Triaxial Compression 
Tests on Soils Using Variable Lateral Pressure, R.H.MEESE, 
R.W.LONG; Identifying Soils by Triangle Based on Unified 
Soil Classification System, J.McMINN. 


Relationships Between Effective Stresses and Water Content 
in Saturated Clays, D.J.HENKEL. Geotechnique vy 10 n 2 
June 1960 p 41-54. Relationships under stress combinations 
other than those corresponding to failure, provide link be- 
tween drained and undrained tests and enable results of one 
type of test to be predicted from other; aspects of shear 
strength and consolidation. 


Relationships Between Strength, Pore-Water Pressure, and 
Volume-Change Characteristics of Saturated Clays, D.J. 
HENKEL. Geotechnique v 9 n 3 Sept 1959 p 119-35. Analysis 
of relationships at failure for triaxial compression or exten- 
sion tests on saturated remolded clays; existence of relation- 
ships makes it possible to predict strength and pore pressure 
changes in undrained tests from results of drained tests ; 
conversely strength and volume changes in drained tests may 
be predicted from results of undrained tests. 


Study of Consolidation Characteristics of Clay, P.L.NEW- 
LAND, B.H.ALLELY. Geotechnique v n 2 June 1960 p 
62-74. Results of study on consolidation characteristics of un- 
disturbed and remolded samples of Whangamarino clay, as 
they are affected by such factors as pressure increment ratio, 
thickness of sample, ete. 


Ueber die Messung der Wasseraufnahme ungleichfoermiger 
bindiger anorganischer Bodenarten in einer neuen Ausfueh- 
rung des Enslingeraetes, K.H.NEFF. Bautechnik v 36 n 11 
Nov 1959 p 415-21. Measurement of water absorption of non- 
uniform cohesive anorganic soil types by modified model of 
O.ENSLIN’s apparatus; apparatus has been used since 1933, 
but it provides erroneous results concerning capillarity. 
effects ; modified apparatus comprises tubing of such suction 
height that pressure changes do not effect capillary water 
absorption rate; examples of application. 


Trafficability. See also Soils—Muskeg. 


Drag Coefficients of Locomotion Over Viscous Soils, E. 
HEGEDUS, R.S.ROWE. ASCE—Proe v 86 (J Soil Mechanics 
& Foundations Div) n SM2 Apr 1960 pt 1 Paper n 2448 p 
63-75. To determine drag of wheel or track moving through 
mud, concepts of hydrodynamics pertaining to incompressible 
viscous fluids may be applied; problem is one of viscous flow 
around partially submerged object; variation in pressure 
causes bulldozing effect in front of wheel, and wake behind 
wheel; pressure drag may be reduced by streamlining wheel ; 
comparison between various wheel forms presented in chart. 


Military Trafficability of Soils in Matanuska Valley, H.L. 
BLANK, D.T.DAVIDSON, R.L.HANDY, C.J.ROY. Iowa Eng 
Experiment Station—Bul n 186 Dee 1959 p 89-99. Most soils 
should provide good trafficability for most military vehicles ; 
swamplands classified as intrafficable may prove to be traf- 
ficable; cultivated soils provide better trafficability than ad- 
jacent virgin tracts of same soil; this increase in trafficability 
is due both to densification of top soil and to better surface 
drainage; growing of hay appears to stabilize soil. 


Soil Strength Study, S.J.KNIGHT. Military Engr v 52 n 
346 Mar-Apr 1960 p 119-20. Use of probe type instrument, 
equipped with dial gage showing amount of force required to 
press instrument slowly down through soil to selected depths, 
to determine trafficability of soil; gage readings are in terms 
of pounds of force on handle per square inch of end area 
of cone; soil strength that will obtain under moving vehicle 
is determined by remolding test in which cone index of 
sample is subjected to specified amount of work or remolding. 


Stress Distribution in Soils Under Tractor Loads, C.A. 
REAVES. A.W.COOPER. Agric Eng v 41 n 1 Jan 1960 
p 20-1, 31. Results of comparative stress-distribution measure- 
ments, in Congaree silt loam soil, under pneumatic tires and 
track-type tracks; tractive devices for agricultural equipment 
should provide required tractive effort with minimum detri- 
mental effects on soil structure; data show stresses twice as 
great under tire as under track; 12 in. track will cause less 
soil compaction than 13-38 tire. 


SOLAR ENERGY. See Solar Radiation. 
SOLAR RADIATION 


See also Air Conditioning—Solar; Astronomy ; Clocks; Cos- 
mic Rays ; Earth—Magnetism ; Electric Batteries—Solar; Elec- 
tricity—Direct Conversion; Fuel Cells; Furnaces, Laboratory 
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SOLAR RADIATION—Continued 


—Solar; Heat _ Transfer—Glass; Heat Transfer—Medical 
Problems; Heating—Solar ; Ionosphere; Power Generation— 
Solar; Radar—Antennas; Radiation—Measurement; Radio 
Astronomy; Radio Interference; Radiometers; Refrigeration— 
Solar; Satellites—Instruments; Seawater—Salt Removal ; 
Space Research; Space WVehicles—Heat Problems; Space 
Vehicles—Power Supply; Stoves—Solar. 


Attempt to Detect Energetic Gamma Radiation from Sun, 
R.E.DANIELSON. J Geophysical Research v 65 n 7 July 1960 
p 2055-9. y-ray telescope was constructed to detect solar 
y-rays with energies greater than about 200 Mev; telescope 
was manually operated during Stratolab flight for about 40 
min; upper limit to flux of y radiation from sun during this 
time was found to be 0.008 photon/em2sec; this is roughly 
1% of cosmic-ray flux. 


Geomagnetic and Solar Data, J.V.LINCOLN. J Geophysical 
Research v 65 n 6, 8 June 1960 p 1821-8, Aug p 2467-70. 
June: Data on sudden commencements and solar flare effects 
for third quarter, 1959. Aug: Data on principal magnetic 
storm, by observatories. 


Interrelationship and Characteristic Distribution of Direct, 
Diffuse and Total Solar Radiation, B.Y.H.LIU, R.C.JORDAN. 
Solar Energy vy 4 n 8 July 1960 p 1-19. Relationships pre- 
sented permit determination on horizontal surface, of instan- 
taneous intensity of diffuse radiation on clear days, long 
term average hourly and daily sums of diffuse radiation, 
and daily sums of diffuse radiation for various categories of 
days of differing degrees of cloudiness; for localities where 
only estimate of long term average total radiation is available, 
relationships can be utilized to determine statistical distribu- 
tion. 17 refs. 


L’energie solaire et ses applications, H.MASSON. Annales 
des Mines n 3, 4 Mar 1960 p 99-129, Apr 159-79. Solar energy 
and its applications; technique of measuring intensity of 
solar radiation in West Africa; methods of using solar energy; 
radiation may be used directly for heating or refrigeration 
or may be transformed into other forms of energy; economic 
competition of solar energy with conventional sources of 
energy. 


Observations of Solar Flare Radiation and Modulation 
Effects at Balloon Altitudes, July 1959, AAEHMERT, H.ERBE, 
G.PFOTZER. J Geophysical Research v 65 n 9 Sept 1960 p 
2685-94. Over Berkeley only modulation of cosmic radiation 
by solar controlled processes was observed; additional radia- 
tion accelerated in vicinity of sun was observed over Lindau 
(geomagnetic latitude 52 N); form of energy spectrum; 
presence of individual protons of normally forbidden energies 
over Lindau indicates that they were admitted by some 
mechanism which temporarily lowers cutoff rigidity. 


Properties of Solar Wind During Sunspot Minimum, A.L. 
LICHT. J Geophysical Research v 65 n 5 May 1960 p 13897- 
1400. Parker’s model of spherically expanding corona, solar 
wind, is compared with D.E. Blackwell’s observations of 
1954 minimum equatorial corona; significant discrepancy is 
found between predicted and observed electron densities at 
distances from sun greater than 20 solar radii; Blackwell’s 
data are found to be consistent with model in which corona 
expands mostly within thin disk. 


Quantity of Heat Energy Received from Sun, G.GARDNER. 
Solar Energy v 4 n 1 Jan 1960 p 26-31. Ultimate conversion 
of solar energy into mechanical or electrical energy requires 
initial knowledge of amount of solar energy available; this 
quantity is shown diagrammatically, averaged over 24 hr day 
for 3 positions of sun (6 dates throughout yr), and for all 
latitudes; energy averages 1%4 hp/sq yd at latitudes near 
declination of sun, and 1/10 hp at pole in mid-summer ; 
average during hours of sunshine, except at high latitudes, 
and near mid-summer and mid-winter, is double 24 hr average. 


Radiation, Convection and Conduction Coefficients in Solar 
Collectors, H.TABOR. Research Council Israel—Bul v 6C n 3 
Aug 1958 p 155-76. Heat losses and solar collectors are usually 
computed on basis of figures given by Hottel and Woertz; 
after study of literature on convection, new coefficients for 
convection heat transfer are suggested, and attention is 
drawn to value of total hemispherical emissivity of glass, 
and to edge losses that can occur in collectors of finite size. 


Radiation Measurement on Antarctic Snowfield, Preliminary 
Report, K.J.HANSON. J Geophysical Research v 65 n 3 Mar 
1960 p 935-46. Examination of factors involved in observa- 
tion of solar and terrestrial radiation; preliminary study of 
radiant energy exchange is presented to show absorption 
of solar radiation at snow surface and effect of ‘warm’ 
clouds on surface temperatures during winter night. 


Radio Emission From Plasma Shocks, E.N.PARKER, D.A. 
TIDMAN. Physics of Fluids v 3 n 3 May-June 1960 p 369-72. 
Efficiency of RF emission from longitudinal plasma oscilla- 
tions, and considerations of charge separation in collision- 
less plasma shocks are used to predict quantitative value for 
energy of type II solar radio burst; application of methods 
to solar corona suggests that radio spectrum of sun may 
be non-thermal below 20 Mc, and that solar wind may 
generate at earth as much as megawatt of power at ] Me. 


SOLAR RADIATION—Continued 


Recent Progress in Solar Physics, W.O.ROBERTS, H. 
ZIRIN. J Geophysical Research v 65 n 6 June 1960 p 1645-59. 
New kinds of observations made during sunspot cycle, which 
began in 1954, have emphasized still further apparent com- 
plexity of solar phenomena and need of nonequilibrium 
theoretical treatments; among new developments discussed 
are solar cosmie rays and high energy particle flares and 
prominences, coronal condensations, solar magnetic fields, 
and solar radio noise emission; theoretical analyses of condi- 
tions of solar atmosphere. 


Solar Collectors. Solar Energy v 3 n 3 Oct 1959 p 8-20. 
Four papers delivered at 1959 Conference of Advisory Coun- 
cil, Association for Applied Solar Energy: Solar Collector De- 
velopments in Israel, H.TABOR, 8-9; Properties of Copper 
Oxide-Aluminum Selective Black Surface Absorber of Solar 
Energy, H.C-HOTTEL, T.A-.UNGER, 10-15; University of 
Wisconsin Research Program, J.A.DUFFIE, G.0.G.LOEF, 16- 
18. Solar Collector Research at University of Michigan, R.C. 
JORDAN, 19-20. 


Solar Corpuscular Radiation and Polar Ionospherie Disturb- 
ances, T.OBAYASHI, Y.HAKURA. J Geophysical Research 
v 65 n 10 Oct 1960 p 3131-42. Radio blackouts due to en- 
hanced ionizations are classified into two characteristic types: 
polar-cap blackout, and auroral-zone blackout; polar-cap 
blackout appears with some hours’ delay after major solar 
radio outburst of type 4, and is confined within geomagnetic 
latitude of about 60-65°; auroral-zone blackout then follows, 
accompanied by geomagnetic storms and auroras. 


Solar Daily Variation of Cosmic Radiation: World-Wide 
Neutron Monitor Observations During International Geo- 
physical Year, G.SCHWACHHEIM. J Geophysical Research v 
65 n 10 Oct 1960 p 3149-57. Amplitude of first harmonic as 
function of latitude shows decrease at polar regions but is 
otherwise constant at 0.3%; time of maximum increases 
from 13 to 17 hr local time from equator to pole; amplitude 
of second harmonic is 0.06%, and its time of maximum is 1 
hr local time. 


Solar Reflectance Integrating Sphere, R.V.DUNKLE, D.K. 
EDWARDS, J.T.GIER, J.T.BEVANS. Solar Energy v 4 n 2 
Apr 1960 p 27-39. Inexpensive integrating sphere for direct 
determination of reflectance of materials irradiated by solar 
energy transmitted through atmosphere of earth is described ; 
reflectance and transmittance measurements of various metals, 
cloths, and filters are reported and are compared to spectral 
and total measurements made with other instruments. 15 refs. 


Survey of Number of Solar Flares Observed During Inter- 
national Geophysical Year. H.W.DODSON, E.R.HEDEMAN. 
J Geophysical Research v 65 n 1 Jan 1960 p 1238-31. Ac- 
cording to McMath-Hulbert Observatory working list of 
world-wide flares there were more than 6700 solar events 
during IGY for which at least one observer estimated im- 
portance to be > 1. 

Unique Sun Simulator Proposed, H.GETTINGS. Missiles & 
Rockets v 7 n 13 Sept 26 1960 p 34, 87-8. System proposed 
by Bausch & Lomb would provide space researchers with 
new tool to study effects of solar radiation on vehicles in 
outer space; simulation of direct sunlight and earth’s emis- 
sion; unit cooled by multiple-stage radiation sink. 


Research. See Optical Filters. 
SOLDERING 


See also Beryllium and Alloys; Plasmas; Radio Equipment 
—Manufacture; Solders. 


For Hermetically Sealed Joints Try Soft Soldering Stain- 
less Steel, W.E.McFEE. Assembly & Fastener Eng v 3 n 3 
Mar 1960 p 43-4. Methods for soft soldering to produce tight 
or hermetically sealed joints; to have strong joint, surface 
should be cleaned and roughened; for best soldering results 
10% tin and 30% lead is recommended as it produces bright, 
strong joints with good corrosion resistance, lowers melting 
point and results in less discoloration of adjacent metal; 
after soldering, joint should be neutralized and washed. 


Soldering Manual. Am Welding Soc, New York, NY, 1959 
170 p. Principles of soldering; solders; fluxes; joint design ; 
precleaning and surface preparation; equipment, processes 
and procedures; flux residue treatment; inspection and test- 
ing; soldering of steel, coated steels and stainless steels, and 
Cu, Ni, Pb, Al, Mg and their alloys, tin, cast irons and 
precious metal coatings; problems in _ soldering printed 
circuits; hazards. 


Soldering Stainless Steels, D.C.STOCK, W.J.SMELLIE. 
Welding & Metal Fabrication v 28 n 4 Apr 1960 p 160-1; 
see also Metal Industry v 96 n 14 Apr 1 1960 p 274-5. Joints 
made in stainless steel using conventional ternary and 
quaternary silver solders fail by interface corrosion in tap 
water; mechanism of corrosion is investigated and details 
of new corrosion resistant silver solder given. 


Statistische Untersuchungen zur Aufstellung eines Auswer- 
tungsverfahrens von Festigkeitsuntersuchungen an mit 
Messing- und Neusilberloten spaltgeloeteten Verbindungen, 
J.COLBUS. Zeit fuer Schweisstechnik v 50 n 10 Oct 1960 p 
302-8. Statistical investigations for establishing method of 
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SOLDERING—Continued 


evaluation of strength tests on capillarity-soldered joints using 
brass and German silver solders; it is shown that 10 samples 
are necessary in order to determine mean strength of soldered 
joints. 

Untersuchungen an Weichloetverbindungen etc, H.KOCH, 
W.WASSERBAECH. Schweissen u Schneiden v 12 n 1 Jan 
1960 p 2-10. Investigations on soft soldered joints with view 
toward development of suitable methods for testing static and 
dynamic strengths; effect of solder and soldering technique, 
base metal, aging, and rate of load application on rupture 
strength of joint; soldering conditions, specimen, and testing 
technique yielding reproducible short time strength values; 
long time and elevated temperature tests. 


SOLDERS 


See also Germanium; Indium and Alloys; Metals and Alloys 
—Embrittlement; Soldering. 


Ueber das Festigkeitsverhalten von Weichlotverbindungen, 
H.SPENGLER. Metall v 13 n 12 Dee 1959 p 1130-2. Strength 
of soldered joints; tabulation of compositions of most im- 
portant soft solders for ferrous and nonferrous metals (not 
including aluminum-, bismuth-, and indium-base solders) ; 
melting temperatures; factors affecting strength of joints; 
tensile and torsional strengths at room temperature, in short 
time test, are given as 1-10 kg/mn?, endurance strength 
as 0.1-1. 


Which Soft Solder for Nuclear Service? A.B.KKAUFMAN. 
Matls in Design Eng v 51 n 2 Feb 1960 p 87-90. Summary of 
available information on vital nuclear parameters including 
media and nuclear field, and of solder properties. 


Standards. Soft Solders. Brit Standards Instn—Brit Standard 
n 219 1959 9 p. Standard specifies requirements for non- 
antimonial and antimonial soft solders for general use and 
those for use at higher temperatures; melting temperatures 
for former range from 361-365 F for completely solid and 
365-527 EF for completely liquid solders, those for latter 
from 457-588 F and 469-590 F respectively. 


SOLENOIDS. See Electric Coils; Magnets. 

SOLID FILM LUBRICANTS. See Lubricants—Solid Film. 
SOLID FUELS. See Coal; Coke; Lignite; Wood. 

SOLID STATE PHYSICS. See Physics—Solid State. 
SOLIONS 


Principles of Solion, R.M.HURD, W.H.JORDAN, Jr. 
Platinum Metals Rev v 4 n 2 Apr 1960 p 42-7. Versatile 
detector and control devices developed, named solion, which 
supplement both thermionic valve and transistor; solions 
have special advantages at low potential owing to their ex- 
tremely low power requirements and to simplicity of circuitry 
involved; principles underlying their design and development 
and operating characteristics of distinctly different types of 
solion described; generally, they comprise electrolyte of iodine 
and potassium iodide, with platinum electrodes. 


Solion Principles of Electrochemistry and Low-Power Elec- 
trochemical Devices. US Dept Commerce—Office of Tech Serv- 
ices PB 131931 Aug 1958 44 p. History and general informa- 
tion on solion; construction, operation and application; back- 
ground understanding of electrochemical principles involved; 
Very Low Power Electrochemical Control Device Employing 
Ion Transfer in Solution, H.B.REED, Jr, J.B.McQUITTY, 
R.N.LANE, R.M.HURD, 5-16; Principles of Electrochemistry 
Which Are Basie to Understanding of Electrolytic Systems, 
R.M.HURD, 17-44. 


SOLUTIONS. See Electrolytes; Liquids. 
SOLVENTS 


See also Air Pollution; Extraction; Gasoline Refining; 
Hydrocarbons—Gelling Agents; Light—Scattering; Liquids— 
Optical Properties; Metals Cleaning; Paint; Petroleum Prod- 
ucts—Chemicals; Petroleum Refining; Separation. 


Compressed Hydrocarbon Gases as Solvent, T.P.ZHUZE. 
Petroleum v 23 n 8 Aug 1960 p 298-300. Use of compressed 
hydrocarbon gases as solvents is favored by their cheapness, 
possibility of controlling their solvent power by varying 
degree of compression, their selective properties and ease of 
regeneration; method of deasphalting of petroleum and 
ozocerite extraction from ores by using propane-propylene 
fraction; single stage final compressors may be employed. 


Intermolecular Forces and Solvent Effects, G.L.CALDOW, 
H.W.THOMPSON, D.CUNLIFFE-JONES. Roy Soe—Proe vy 
254 n 1276 (Ser A) Jan 19 1960 p 1-29. Intermolecular forces 
are studied by measuring shifts in vibrational absorption 
bands of solutes in various solvents; it is observed that bulk 
dielectric effect alone does not account for results; various 
possible interaction mechanisms are discussed. 32 refs. 


Relation of Binary Heats of Mixing and Distribution of 
Ketone between Phases in some Ketone-Water-Solvent Ter- 
naries, D.O.HANSON, M.VAN WINKLE. J Chem Eng Data 
v 5 n 1 Jan 1960 p 30-4. Heats of mixing for eight binaries 
and six ternaries were measured at 25 C; measured heats of 
mixing were correlated qualitatively with published equilibrium 
distribution data and trends in separation efficiency in- 


SOLVENTS—Continued 
terpreted on basis of opportunities for hydrogen bond forma- 
tion; ability to predict these ratios is of value in screening 
potential solvents for separation process. 


Solvent Effects on Infra-Red Spectra of Hindered Phenols, 
L.J.BELLAMY, R.L.WILLIAMS. Roy Soe—Proc v 254 n 
1276 (Ser A) Jan 19 1960 p 119-28. Effect of local associations 
in solvents on infrared frequencies studied; authors attempt 
to observe free XH frequencies of molecules in transit from 
one molecular association to another; effects of increasing 
complexity of alkyl substituents and of solvent acceptor 
molecule studied independently; comments on origin of low- 
ered acidities of hindered phenols included. 


Hazards. See Fire Protection; Flammable Materials. 
SONAR. See Sounding Apparatus—Sonar. 

SONIC BOOMS. See Aircraft—Noise. 
SONOGRAPHS. See Speech. 


SONOLUMINESCENCE. See Luminescence and Luminescent 
Materials. 


SOOT BLOWERS 


Soot-blowing and Clean Air Act—Some Practical Considera- 
tions, W.J.C.SHEARS. Inst Fuel—J v 33 n 236 Sept 1960 
p 442-7. Review of soot blowing equipment used with shell 
boilers of vertical and horizontal type; use of grit arresters 
and general installation schemes for shell-type boilers, water- 
tube boilers, stoker-fired, pulverized-fuel, and oil-fired water- 
tube boilers; diagrammatic arrangement of general multi-cell 
arrester layout. 


SORTING MACHINES. See Mail Handling. 
SOUND 


See also Audition; Cavitation; Ear Protectors ; Explosions— 
Underwater; Hearing Aids; Hydrodynamics; Hydrophones ; 
Loudspeakers; Magnetohydrodynamics; Microphones; Musical 
Instruments; Noise; Oil Well Logging—Acoustical; Public 
Address Systems; Shock Waves; Speech; Transducers; Ultra- 
sonics; Vibrations; Waves; also all subject headings be- 
ginning with Sound. 


Acoustic Streaming Near Heated Cylinder, R.M.FAND, J. 
KAYE. Acoustical Soe America—J v 32 n 5 May 1960 p 
579-84. Photographic study utilizing smoke shows new type 
of streaming near heated horizontal cylinder in presence of 
horizontal transverse sound field; motion studies of formation 
of thermoacoustie vortices; practical significance in field of 
heat transfer. 


Meaning and Interpretation of Acoustic Momentum and 
Acoustic Radiation Stress, E.J.POST. Phys Rev v 118 n 5 
June 1 1960 p 1113-18. Survey of analytical procedures of 
acoustic radiation stress and concept of acoustics momentum; 
use of field concepts to complement continuum theoretical 
model; interpretation based on Eckart’s principle and Poyn- 
ting’s condition of separate observability of matter and 
elastic wave motion. 


On Vibration Statistics of Randomly Excited Hard-Spring 
Oscillator, R.H.LYON. Acoustical Soe America—J v 32 n 6 
June 1960 p 716-19. Statistical behavior of hard spring oscil- 
lators excited by random noise of infinitesimal impulse type; 
expression for joint density of displacement and velocity; 
distributions of displacements and extreme and average 
number of zero crossings; applications in structural fatigue, 
control engineering and noise control. 11 refs. 


Preferred Frequencies for Acoustics, R.W.YOUNG. Mag of 
Standards v 31 n 4 Apr 1960 p 108-9. Am Standard S$1.6-1960 
reduces number of frequencies at which acoustical data need 
to be tabulated, and simplifies work involved; reference is 
made to sound absorption coefficients of acoustical materials, 
tests of hearing, noise measurement, and instruments and 
accessories used. 


Absorption. See also Electrolytes ; Medical Equipment and Sup- 
plies—Electronic ; Metals and Alloys; Noise—Control; Shock 
Waves ; Sound—Laboratories ; Sound Insulating Materials. 


Absorption of Sound Under Water by Wedges, M.S. 
NARAYANAN. Instn Telecommunication Engrs—J v 5 n 2 
Mar 1959 p_ 89-92. Absorption of sound at various frequencies 
in range of 14 to 30 ke studied; most suitable pattern for 
wedge structure, which also uses property of absorption by 
duets, is Selected by comparing different patterns; pattern 
with spacing of 2.5 em, both along row and column appeared 
to be best absorber. 


Audience and Seat Absorption in Large Halls, L.L.BERA- 
NEK. Acoustical Soc America—J v 32 n 6 June 1960 p 
661-70. “Area” concept is postulated as opposed to “ner 
person” concept of audience absorption in large halls; from 
detailed acoustical studies in many hall and opera houses 
in 15 countries, absorption coefficients are derived for audi- 
ence, chorus, orchestra areas, unoccupied seats, plaster walls 
and wood walls. 16 refs. 


_Measuring Absorption Coefficients, K.SHEARER. Insula- 
tion (Lond) v 3 n 5 Sept-Oct 1959 p 279-81. Consideration of 
reverberation measurements to check results of application of 
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acoustical treatment, tube method for research, and chamber 
method for final test of sound absorptive materials; examples 
illustrating procedures. 


Schallabsorption von WBinzelresonatoren bei  allseitigem 
Schalleinfall und bei Anordnung in einer Linie, in Raummitte, 
an der Wand, in der Kante oder Ecke eines Raumes, W. 
WOEHLE. Hochfrequenztechnik u Elektroakustik v 68 n 2 
July 1959 p 56-61. Sound absorption during multilateral 
incidence of sound, of single resonators arranged linearly, or 
in midst, on walls and in corners of room; generalization of 
results of previous papers (see Engineering Index 1959) ; 
diagrams for practical calculations of resonators. 


Sonie Absorption in Carbon Disulfide Vapor as Function of 
Temperature, J.C.GRAVITT. Acoustical Soe America—J v 
32 n 5 May 1960 p 560-4. Tube method used to measure 
thermal relaxation absorption in CS2 vapor between 0 and 
160 C at 50 ke to 4 Me/sec/atm; caleulation of transition 
probabilities and collision efficiences from experimental data. 


Sound Absorption in Halogen Gases, F.D.SHIELDS. Acousti- 
cal Soc America—J v 32 n 2 Feb 1960 p 180-5. Tube-method 
measurement of sound absorption in chlorine, bromine and 
iodine vapors between 25 and 256 C; data for vibrational 
relaxation absorption peaks; variation of relaxation time 
with temperature, molecular mass and vibrational frequency. 


Spatial and Temporal Absorption in Viscous Medium, D. 
MINTZER, B.S.TANENBAUM. Acoustical Soe America—J v 
32 n 1 Jan 1960 p 67-71. Theoretical study of traveling 
acoustic waves with spatial attenuation and of standing waves 
with temporal attenuation; hypothetical case is viscous- 
liquid filled with piston at one end and reflecting termination. 


Ultrasonic Absorption and Velocity in Water Containing 
Algae in Suspension, R.MEISTER, R.ST.LAURENT. Acousti- 
cal Soc America—J v 32 n 5 May 1960 p 556-9. Experimental 
study of effect of biological suspensions in water on sound 
propagation ; viscosity of suspension and ultrasonic absorption 
increased linearly as function of algae concentration, 5 to 
15 CC, indicating negligible interaction between particles; 
excess absorption was not caused by scattering; relation to 
effect of plankton on sound propagation in sea water. 


Amplifiers. See Hearing Aids. 
eon See also Aircraft Engines, Jet and Turbine— 
oise. 


Fundamentals of Acoustical Silencers—3: Attenuation 
Characteristics Studied by Electric Simulator, J.IGARASHI, 
M.ARAJI. Tokyo. Univ—Aeronautical Research Inst—Report 
n 3851 Feb 1960 p 17-31. Several acoustic elements were 
simulated by electric elements and results obtained agreed 
well with those by acoustic method; thus, without construct- 
ing any real models of silencers, attenuation characteristics 
can be obtained by proper selection of electric elements. See 
pt 2 of paper by T.MIWA, J.IGARASHI, indexed in Engineer- 
ing Index 1959 p 7 under heading Acoustics. 


Phonon Viscosity and Its Effect on Acoustic Wave Attenua- 
tion and Dislocation Motion, W.P.MASON. Acoustical Soc 
America—J v 32 n 4 Apr 1960 p 458-72. Use of thermal and 
sound velocity measurements to evaluate viscosity in crystals; 
data on sound attenuation in semiconducting and insulator 
erystals agree with calculated values of dislocation damping 
by phonon viscosity. 


Termicheskoe zatukhanie zvuka v_ suspenzii vysokoi kon- 
tsentratsii, N.L.BYZOVA, V.S.NESTEROV. Akusticheskii 
Zhurnal v 5 n 4 1959 p 408-14. Thermal attenuation of sound 
in high concentration suspension; model study to obtain 
formulas for complex compressibility, velocity and attenua- 
tion of sound as dependent on frequency and geometric and 
thermodynamic characteristics of suspension; limits for ap- 
plicability of published theories failing to consider interac- 
tion between particles. 


Bibliography on Acoustic Sources and Their 
Related Fields, G.B.THURSTON, R.STERN. Michigan Univ. 
Willow Run Laboratories. Ann Arbor, Mich (Report n 2784- 
2-S) Feb 1960 65 p. Abstracts of publications mainly from 
1935 to 1958, arranged according to four major topics: single 
sources and receivers, arrays of sources and receivers, trans- 
ducer properties, acoustic fields. 


Bibliogaphy on Propagation of Sound Through Plates, G.B. 
THURSTON, R.STERN. Michigan Univ. Willow Run Labora- 
tories. Ann Arbor, Mich (Report n 2784-1-S), Feb 1959 167 p. 
Contains about 450 abstracted items from 1929-58 arranged 
according to five major topics: transmission through plates, 
wave propagation, properties of materials, vibrating surfaces 
and plates; general references. 


Difraktsiya skalyarnoi volny na shcheli i kruglom 
otverstii v ekrane proizvol’noi tolshchiny, M.B.BUTROV. Akus- 
ticheskii Zhurnal v 6 n 1 1960 p 16-22. Diffraction of scalar 
wave by slit and by circular aperture in baffle of arbitrary 
thickness; application of method by H.LEVINE and J. 
SCHWINGER to obtain stationary expression for special case, 
showing dependence of transit coefficient in screen thickness 
and aperture diameter. 


SOUND—Continued 


Transient Diffraction of Scalar Waves by Fixed Sphere, 
R.G.BARAKAT. Aeoustical Soc America—J v 32 n 1 Jan 
1960 p 61-6. Diffraction from fixed sphere is treated as initial 
value problem; diffracted wave potential consists of usual 
steady-state term plus transient terms, which are analyzed; 
discussion of Dirichlet and Neumann boundary conditions; 
calculation for Neumann case. 


Diffusion. See also Sound—Laboratories. 


Diffusion of Sound in Small Rooms, K.E.RANDALL, F.L. 
WARD. Instn Elec Engrs—Proce v 107 pt B (Electronic & 
Communication Eng) n 35 Sept 1960 p 439-50. Simple practical 
techniques for measuring degree of diffusion in room; quanti- 
ties based on frequency variation of reverberation time and 
double reverberation decay constants are shown to be most 
promising for use in small broadcasting studios; how uniform 
distribution of absorption can be as effective as other means 
of attaining conditions of good diffusion; advantages of 
rectangular diffusion. Paper 3272 EK 


Diffusion of Sound Waves in Turbulent Atmosphere, R.H. 
LYON. NASA—Tech Note n D-456 Sept 1960 24 p. Directional 
and frequency diffusion of plane monochromatic sound wave 
in statistically homogeneous, isotropic, and stationary turbu- 
lence is analyzed; form for frequency-wave number spectrum 
of turbulence is adopted which contains pertinent parameters 
of flow; new approach to evaluation of characteristic period 
of flow is suggested. 

Izmerenie diffuznosti zvukovogo polya v pomeshcheniyakh 
metodom napravilennogo mikrofona. Akusticheskii Zhurnal v 
6 n 1 1960 p 107-15. Measurement of degree of diffusion of 
sound field in rooms, using directional microphone; method 
is based on comparison of directional characteristics of 
measuring microphone in deadened room and room under 
investigation; results of measurement in reverberation cham- 
ber and radio broadcasting studios. 


On Diffusion of Sound Waves in Turbulent Atmosphere, 
R.H.LYON. Acoustical Soc America—J v 31 n 9 Sept 1959 
p 1176-82. Theoretical analysis of directional and frequency 
diffusion of plane monochromatic sound wave in statistically 
homogeneous, isotropic, and stationary turbulence; use of 
Kraichnan’s scattering cross section in diffusion equation 
for energy density of sound waves. 


Laboratories. See also Sound Measurement. 


Ein neuer grosser reflexionsfreier Raum fuer Schallwellen, 
W.KRAAK, G.JAHN, W.FASOLD. Hochfrequenztechnik u 
Elektroakustik v 69 n 1 Feb 1960 p 1-7. New large, reflection 
free room for sound waves; measurements showing favorable 
sound absorption characteristics of Technical Univ, Dresden 
chamber; this is achieved by use of fiber glass wedges 
covered with cotton gauze, arrangement of steel ropes, etc. 


“Floating”? Room for Acoustical Tests, C.NICHOLS. Plant 
Eng v 14 n 1 Jan 1960 p 138. 3 ton environmental chamber, 
constructed by Hoffman Electronics Corp for testing of radio, 
television, and stereophonic equipment, is supported by 18 
Korfund hydraulic springs in such way as to be acoustically 
isolated from structural members of building; details and 
sketches of construction. 


Measurement of Sound Diffusion in Reverberation Chambers, 
M.R.SCHROEDER. Acoustical Soc America—J v 31 n 11 Nov 
1959 p 1407-14. Various methods for measuring diffusion of 
sound fields as related to absorption coefficient studies for 
acoustical materials; theory of mormal mode expansion, 
sampling theorem and either Fourier or correlation analysis ; 
measured pressure or pressure gradients at sampling points 
on wall are transformed to give sound energy fluxes for all 
angles of incidence; applications to single frequencies or 
frequency bands. 


Measurements of Sound Absorption Coefficient and Sound 
Transmission Loss at Kobayasi Institute of Physical Research, 
K.SATO, M.KOYASU. Acoustical Soc America—J v 32 n 3 
Mar 1960 p 376-9. Description of five reverberation chambers 
having nonparallel walls constructed in Tokyo for acoustical 
research; reverberation time of largest chamber is more than 
20 sec at 500 eps; details of chamber characteristics. 


Random Sound Field in Reverberation Chambers, C.G. 
BALACHANDRAN. Acoustical Soc America—J v 31 n 10 
Oct 1959 p 1319-21. Experiments comparing efficiency of 
several diffusing devices in producing completely random 
sound field in reverberation chamber; study of effectiveness 
of techniques for judging randomness of sound field; compari- 
son of warble tone source and random noise source for produc- 
ing diffuse sound field. 


Reflexionsarme Schallmessraeume, W.BAUSCH, R.SCHU- 
BERT. Frequenz v 13 n 10 Oct 1959 p 324-31. Low reflection 
sound measurement chambers; review of design requirements 
of deadened rooms for testing acoustical equipment, and 
of techniques used in their construction, including those for 
sound insulation and absorption. 


Remarques sur ]’étude du champ acoustique dans les salles 
sourdes, R.LEHMANN, P.BRUN. Annales des Télécommuni- 
cations v 15 n 5-6 May-June 1960 p 102-6. Study of acoustic 
field in deadened room; techniques used in construction of 
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new deadened room of Centre National d’Etudes des Tele- 
communications; improvements in methods for quality evalua- 
tion of such rooms. 


Propagation. See also Sound—Bibliography; Sounding Ap- 
paratus; Ultrasonics; Waveguides. 


Acoustical Signal Detection in Turbulent Airflow, M.W. 
SMITH, R.F.LAMBERT. Acoustical Soe America—J v 32 n 7 
July 1960 p 858-66. Use of correlation techniques to detec- 
tion of acoustic signals propagating in background of aero- 
dynamic pressure fluctuations caused by turbulent airflow ; 
comparison of signal/noise ratio for turbulent flow with that 
for added electronic noise. 


Angular Deviation in Directional Receiver Correlation, 
M.J.JACOBSON, R.J.TALHAM. Acoustical Soc America—J 
v 32 n 7 July 1960 p 810-20. Mathematical study of system 
using two directional pressure-gradient receivers instead of 
omnidirectional type; when two receivers are inaccurately 
aligned in steerable correlator system, signal/noise ratio is 
altered, as shown in analysis for small deviation angles. 


Bending Wave Propagation in Multilayer Plates, G. 
KURTZE. Acoustical Soc America—J v 31 n 9 Sept 1959 p 
1183-1201. Theoretical treatment, using impedance methods, 
of flexural wave propagation and damping in multilayer 
plates; vibration in liquid-coupled plates; vibration damping 
by layers of porous materials; comparison of damping treat- 
ments. 


Das Verhalten einer Longitudinalwelle an der Grenzflaeche 
zweier Medien, M.PESCHEL. Hochfrequenztechnik u Elektro- 
akustik v 68 n 6 Jan 1960 p 221-6. Behavior of longitudinal 
wave at interface between two media; formulas describing 
amplitude of waves at solid-solid, solid-liquid, and _ solid- 
vacuum interfaces; case of vertical incidence of wave; ex- 
planation of results by theory of electric conductivity. 


Dependence of Acoustic Velocity in Some Aqueous Hy- 
droxide Solutions on Temperature and Concentration, G.W. 
MARKS. Acoustical Soe America—J v 382 n 3 Mar 1960 p 
327-35. Variation of acoustic velocity with temperature at 
various concentrations of LiOH, NaOH, and KOH in range 
0 to 80 C and of NHiOH in range 0 to 50 C; adiabatic com- 
pressibilities; relative association; computation of apparent 
molal compressibilities. 


Guided Waves in Fluid With Continuously Variable 
Velocity Overlying Elastic Solid; Theory and Experiment, 
I.TOLSTOY. Acoustical Soc America—J v 32 n 1 Jan 1960 
p 81-7. Data on propagation of 10 and 20 eps sound emitted 
in stratified sedimentary layer about 607 m thick overlying 
solid elastic basement; discussion of coupling effects between 
sound waves and interface waves; behavior of sound field 
range 1 to 5 km, 


Issledovanie chastotnykh spektrov flyuktuatsii amplitudy i 
raznosti faz zvukovykh voln vy turbulentnoi atmosfere, G.S. 
GOLITSYN, A.S.GURVICH, V.I.TATARSKII. Akusticheskii 
Zhurnal v 6 n 2 1960 p 187-97. Frequency spectra of amplitude 
and phase difference fluctuations of sound waves in turbulent 
atmosphere; experimental study of sound propagation in 
atmosphere close to ground; agreement of results with theory 
based on Kolmogorov scheme of turbulence. 


Model Experiments on Sound Propagation in Shallow Seas, 
A.B.WOOD. Acoustical Soc America—J v 31 n 9 Sept 1959 
p 1213-35. Small-scale model experiments under laboratory 
conditions for deep-sea propagation of sound waves, with sea 
surface reflections, and of shallow-water propagation, with 
multiple reflections between surface and bottom; effects of 
temperature and surface waves; new scanning method for 
complete picture of sound field; amplitude and phase pat- 
terns. 


Moire Fringe Analog of Sound Propagation in Shallow 
Water, D.E.WESTON. Acoustical Soc America—J v 82 n 6 
June 1960 p 647-54. Simple optical analogs, using moire 
fringes, for profiles of sound pressure as function of range 
and depth in underwater field due to single-frequency source; 
discussion of patterns produced by normal-mode propagation 
also of those previously obtained by wood. 


Nekotorye yavleniya pri rasprostranenii zvuka v more, A.L. 
SOSEDOVA. Akusticheskii Zhurnal v 5 n 4 1959 p 445-9. 
Phenomena of sound propagation in sea; experimental study 
of sound field in sea located up to 10 km from radiator; 
comparison of results with theoretical curves on dependence 
of sound intensity upon distance; second “radiation” of 
sound on surface and focusing of sound at short distances. 


Numerical Solution for Problem of Long-Range Sound 
Propagation in Continuously Stratified Media, with Applica- 
tions to Deep Ocean, I.TOLSTOY, J.MAY. Acoustical Soc 
America—J v 32 n 6 June 1960 p 655-60. Method for cal- 
culating long-range acoustical pressure field due to simple 
harmonic point source in arbitrarily stratified medium con- 
taining wave ducts. 11 refs. 


Parameter of Nonlinearity in Fluids, R.T.BEYER. Acousti- 
cal Soe America—J v 32 n 6 June 1960 p 719-21. Values of 
parameter of nonlinearity for acoustics, B/A, given for all 
liquids on which experimental data are available; ratio 
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generally increases slowly with temperature; method for 
computing B/A from finite-amplitude acoustic measurements. 


Propagation atmosphérique A longue portée des signaux 
acoustiques puissants, Y.ROCARD. Acad des_ Sciences— 
Comptes Rendus v 248 n 22 June 1 1959 p 3131-2. Long 
distanee atmospheric propagation of powerful acoustic sig- 
nals; curvatures of acoustic waves in atmosphere is directly 
proportional to their magnitude; phenomenon is shown _to 
explain 400-km propagation of atomic explosion noise, in- 
dependently of unfavorable temperature distribution and 
wind direction. 

Propagation of Band-Limited Noise in _ Layered Wave 
Guide, C.S.CLAY. Acoustical Soc America—J v_ 31 n 11 Nov 
1959 p 1473-9. Theory of radiation field of band-limited noise 
source in layered waveguide; calculation of radiation field of 
simple harmonic source and point noise source in shallow 
water over thick layer of unconsolidated sediments. 


Propagation of Low-Frequency cw Sound Signals in Deep 
Ocean, A.N.GUTHRIE. Acoustical Soe America—J v 32 n 6 
June 1960 p 645-7. Experiments to determine how long- 
range sound fields can be accounted for by theoretical models, 
using only totally reflected modes in deep ocean; acoustic 
field of 10 eps ecw source, towed slowly at 24 m depth, 
measured by stationary hydrophone at ranges up to 70 km at 
hydrophone depth of 450 m. 


Propagation of Sound in Monatomie Gas Mixtures, R. 
HOLMES, W.TEMPEST. Phys Soc—Proe v 75 n 486 June 
1960 p 898-904. Measurements made at 25 C, 700 ke and 0.1 
to 0.2 atm pressure to determine velocity and absorption of 
infinitesimal plane sound waves in neon-helium, argon-helium 
and krypton-helium mixtures; results agreed with values 
calculated from simple mixture thermodynamics and Kohler’s 
formula. 


Sound Velocity in Water Above 212° F, J.C.McDADE, D.R. 
PARDUE, A.L.HEDRICH, F.VRATARIC. Acoustical Soc 
America—J v 31 n 10 Oct 1959 p 1880-3. Experimental de- 
terminations in water under pressure show that sound 
velocity decreases monotonically from 5066 fps at 210 F to 
3230 fps at 550 F at frequency of 1 Me. 


Variation avec la température de la vitesse du son dans les 
barres métalliques, C.SALCEANU, E.HUSCHITT. Acad des 
Sciences—CR v 249 n 25 Dee 21 1959 p 2781-3. Variation 
with temperature of velocity of sound in metallic bars; 
velocity of sound in steel bar (1.7% C) decreases in quasi- 
linear order with rising of temperature; result is in agree- 
ment with parallel decrease of Young’s modulus in Newton 
formula; scheme and method of measurement are given. 


Reflection. See also Shock Waves. 


Reflection of Sound from Coastal Bottoms, K.V.MAC- 
KENZIE. Acoustical Soc America—J v 32 n 2 Feb 1960 p 
221-31. Theory of reflection of sound from flat and uniform 
fluid bottoms; experimental data for 1-ke waves vs grazing 
angle from 12 to 90° are given for three types of bottoms; 
comparison with modified Rayleigh theory. 


Reflection of Sound from Randomly Rough Surfaces, J.M. 
PROUD, Jr, R.T.BEYER, P.TAMARKIN. J Applied Physics 
v 31 n 3 Mar 1960 p 543-52. Dependence of intensity reflected 
in specular direction on angle of incidence, radiation wave 
number and statistics of surface studied; method illustrated 
for determination of rms amplitude and correlation function 
of surface from analysis of reflected intensity distribution; 
pertinence to underwater sound propagation; also related to 
problem of radar and radio transmission over rough terrain. 


Scattering. See also Electromagnetic Waves—Scattering ; Sound 


Measurement—Underwater. 


Bistatic Seattering from Totally Reflecting Flat Plates, 
P.W.ANKERMAN, R.A.RUBEGA. Acoustical Soe America— 
J v 32 n 4 Apr 1960 p 478-81. Calculations and experimental 
data for scattering of sound from flat plate five wavelengths 
long; data include bistatic backscatter patterns and scatter 
patterns for given incident wave. 


On Scattering of Waves by Disk, A.E.HEINS, R.C.Mac- 
CAMY. Zeit fuer Angewandte Mathematik u Physik v 11 n 4 
July 25 1960 bp 249-64. Problem of seattering of sound waves 
by circular disk of “soft”? material is formulated as integral 
equation; method of solution developed hinges on fact that 
axially symmetric solution of differential equation which is 
starting point, is uniquely determined by its values on axis 
of symmetry. (In English). 


Rasseyanie zvukovykh voln na nerovnoi poverkhnosti up- 
rugogo tela, D.S.GRASYUK. Akusticheskii Zhurnal v 6 n 1 
1960 p 30-3. Scattering of sound waves on uneven surface 
of elastic body ; under certain limiting assumption, solution 
is given for scattering on uneven interface between liquid 
and solid body; amplitude estimation of waves moving along 
surface and displacement waves in solid body; latter can be 
neglected at small angles of incidence (up to 12°). 


Scattering of Impulsive Elastic Waves by Smooth Con 
Cylinder, F.GILBERT. Acoustical Soe America—J v 82 a4 
July 1960 p 841-57. Canonical problem of seattering by circu- 
lar cylinder expressed in integral form, with asymptotic 
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evaluation of integrals to yield first-motion approximations; 
results combined with geometrical theory of diffraction solve 
problem of scattering by smooth convex cylinder. 


Scattering of Sound by Sound, J.L.S.BELLIN, R.T.BEYER. 
Acoustical Soc America—J v 32 n 3 Mar 1960 p 339-41. Ex- 
periments with two well collimated sound beams at 7.4 and 
6.0 Me crossed at right-angles and also in nonperpendicular 
incidence in water; no scattered sound was detected, agreeing 
with theory of Westervelt. 


Transmission. See also Loudspeakers; Radio Transmission; 
Shock Waves; Sound—Laboratories; Telephone. 


Transmission of Sound Through Wake, E.G.RICHARDSON. 
Phys Soe—Proe v 76 n 487 July 1960 p 25-32. Water and 
wind-tunnel measurements of signal picked up from micro- 
phone in ultrasonic beam launched across fluid in region con- 
nomiee wake of cylinder; analysis of fluctuations in sound 
eam. 


Velocity. See Sound—Propagation ; Sound Measurement; Ultra- 
sonics. 


SOUND AMPLIFIERS. See cross references under Amplifiers. 
SOUND GENERATORS 


Acoustic Electronic Pulse Equipment, E.SKUDRZYK. 
Acoustical Soe America—J v 32 n 5 May 1960 p 565-71. 
Construction details of acoustic pulse generator, receiving 
amplifier and transducers; pulse repetition rate in generator 
varies from once in 10 see to 25,000 times/sec, with pulse 
duration 0.8 microsec to 100 millisec; pulses of sine oscilla- 
tions range from 50 cps to 100 Mc; power output for less 
than 2 millisee pulses is 50 to 250 w below 10 Me; cireuit 
diagrams. 


Frequency Response of Acoustic Air-Jet Generator, J.C. 
GRAVITT. Acoustical Soc America—J v 31 n 11 Nov 1959 p 
1516-18. Study of mechanism giving rise to intense vibrations 
of Hartmann air-jet generator; pressure instabilities in nozzle 
air stream found to act as source of forced oscillations of 
air plug in resonator cavity. 

High Intensity Swept Frequency Acoustic Test Equipment 
for 1 to 60Kce/s Range, D.J.BIRCHALL. Electronic Eng v 32 
n 3886 Apr 1960 p 202-8. Control gear for high intensity, 
swept frequency siren and instrumentation designed for 
measuring sound pressure levels are described; siren and 
frequency selective amplifiers used in monitoring equipment 
track together to provide system whereby sound levels may be 
automatically recorded as siren sweeps; equipment tests elec- 
tronic systems susceptible to acoustic noise. 

K teorii izlucheniya zvuka tonkimi uprugimi obolochkami i 
plastinkami, L.M.LYAMSHEV. Akusticheskii Zhurnal v 5 n 4 
1959 p 420-7. Theory of sound radiation by thin elastic shells 
or plates, oscillating due to action of forces uniformly or 
statistically distributed on surface; integral correlation is 
derived between radiation field and diffraction fields of shell, 
which is assumed to be free of mechanical forces; calcula- 
tion of spectral intensity of statistical field, etc. 


Rauschgeneratoren fuer Zentimeter- Wellen, R.SAIER, 
Frequenz v 14 n 2 Feb 1960 p 68-70. Noise generators for cm 
wavelengths; generators for 3.3-4.9 Ge and 5.85-8.2 Ge using 
gas discharge tube mounted at certain angle in broad face 
length of waveguide with built-in attenuator; maximum noise 
output is 16 db. 

Sound Field of Rectangular Piston, A.FREEDMAN. 
Acoustical Soe America—J v 32 n 2 Feb 1960 p 197-209. 
Theory of amplitude and phase of pressure in acoustic field 
of rectangular piston radiator at ranges down to order of 
piston length; comparison with near field of circular piston, 
shows that rectangular piston field produces more useful 
approximation to plane wave. 


SOUND INSULATING MATERIALS 


See also Building Materials; Building Materials—Plastics ; 
Metallurgy—Fiber ; Noise—Control; Sound—Absorption ; Sound 
Measurement. 


Experience des mesures d’isolement in situ, A.-C.RAES. 
Annales des Telecommunications v 14 n 9-10 Sept-Oct 1959 
p 210-17. Experiments of insulation measurement in situ; 
results of measurements in various buildings to determine 
acoustic insulating quality of walls and partitions; advantages 
of in situ method over “classic’? laboratory methods, par- 
ticularly in revealing faults in construction. 


Panel Absorbents for Low Frequency Sound Absorption, 
N.K.D.CHOUDHURY, M.V.S.S.KANTA RAO. Instn Telecom- 
munication Engrs—J vy 5 n 2 Mar 1959 p 103-8. Plywood 
panel absorbents designed and constructed for low frequency 
sound absorption tested in laboratory and chamber; resonant 
panels vibrating at low audio frequencies show effective ab- 
sorption in range 75 to 300 cps; peak absorption occurs near 
resonant frequency; close agreement between theoretical and 
experimental results. 


Testing. See Sound—Laboratories. 


SOUND INSULATION. See Noise—Control; Sound—Absorp- 
tion; Sound Insulating Materials. 


SOUND MEASUREMENT 


See also Geophysics—Seismic ; Loudspeakers; Microphones ; 
Noise—Measurement; Oil Well Logging—Acoustical; Sound 
—Absorption ; Sound—Diffusion ; Sound—Laboratories; Sound 
Generators; Sound Measuring Instruments; Sound Recording 
and Reproduction. 


Die Messverfahren der Raum- und Bauakustik, G.VENZKE. 
Zeit fuer Instrumentenkunde v 67 n 9 Sept 1959 p 281-5. 
Measuring methods in architectural acoustics; review, in- 
cluding recently developed special testing methods; testing of 
sound absorbing materials. 


Die Verbesserung der objektiven und subjektiven akustischen 
Messtechnik durch die Anwendung von FM-Bandrauschen, 
H.NIESE. Hochfrequenztechnik u Elektroakustik v 68 n 6 Jan 
1960 p 193-202. Improvement of subjective and objective sound 
measuring techniques by use of FM band noise; method for 
creating band noise having practically stable envelope curve; 
secant rae of application show high accuracy of results ob- 
tained. 


Eine Messmethode fuer niedrige Stroemungsstandwerte 
(Stroemungswiderstaende), W.WOEHLE, K.WEBER. Hoch- 
frequenztechnik u Elektroakustik v 68 n 5 Dec 1959 p 158-62. 
Method for measuring low flow resistance; technique permits 
application of sensitive microphone for recording of pressure 
differences and is claimed to be superior to methods employ- 
ing unidirectional flow; smallest acoustic resistance which can 
be recorded by new technique is N/m®; error is about 10%. 


Graduirovka izmeritel’nykh mikrofonov po davleniyu meto- 
dom vzaimnosti, A.N.RIVIN, V.A.CHERPAK. Akusticheskii 
Zhurnal v 6 n 2 1960 p 252-60, 2 supp plates. Reciprocity 
calibration of pressure microphones for sound measurement ; 
method permitting direct attenuation measurement with ac- 
curacy of 0.1 db is based on measuring ratio of pressure 
applied to transformer during radiation to potential of ‘‘no- 
load’”’ arising in its circuit due to sound pressure. 


La correzione di bocca di un tubo aperto, P.VALABREGA 
TAVERNA. Alta Frequenza v 29 n 2 Apr 1960 p 232-42. End 
correction for open tube; natural frequency and decrement 
of tube with open end fitted with flat infinite reflecting 
flange are studied; measured natural frequencies are com- 
pared with those obtained by classic theory of Rayleigh; end 
correction of tube probes for acoustic impedance measure- 
ments and length correction of neck of Helmholtz resonators 
used as absorbing resonant structures, are also investigated. 
(English abstract). 

Measurement of Total Acoustic Power of Sources of Sound 
in Reverberation Chamber, K.A.MORCH. Acta Polytechnica 
Scandinavica (Physics including Nucleonics Ser) n 8 1960 
25 p. Theory of reverberant sound field is summarized and 
account of reverberation chamber investigations of total 
acoustic power of sound. sources is given; results show that 
total power can be measured at frequencies between 2 and 
15 ke/s with error of 1 db; experiments have confirmed 
theory of reverberant sound field. 


Measurements of Acoustic Radiation Force, K.BUDAL, E. 
HOEY, H.OLSEN. Acoustical Soe America—J v 31 n 11 Nov 
1959 p 1536-8. Measurement of acoustic radiation force of 
plane wave impinging on rigid, 10 cm sphere and on 7.4 cm 
disk for wavelength interval 4 to 40 cm. 


Microphone Diaphragm Null Method for Sound Pressure 
Measurement, W.KOIDAN. Acoustical Soc America—J v 32 
n 4 Apr 1960 p 505-7. Null technique for accurately measuring 
sound pressure with condenser microphone while its dia- 
phragm is held stationary; calculation of effect of finite 
acoustic impedence on magnitude of incident sound pressure; 
measurement of high sound pressure levels in resonant tubes. 


Mutual Acoustic Impedence Between Radiators in Infinite 
Rigid Plane, R.L.PRITCHARD. Acoustical Soc America—J v 
32 n 6 June 1960 p 730-7. Method of calculating mutual 
acoustic impedance between two identical circular disks 
vibrating in infinite plane, based on Bouwkamp’s technique; 
mutual impedance is expressed in form of infinite series 
from which numerical results can be obtained; illustrative 
example. 30 refs. 

Primenenie chastotnoi modulyatsii k akusticheskim izmere- 
niyam, V.A.ZVEREV, A.I.KALACHEV. Akusticheskii Zhur- 
nal v 6 n 2 1960 p 205-12. Application of frequency modula- 
tion in acoustic measurements; use of method in conjunction 
with spectrum and correlation function analyzer to locate 
sources of sound and reflection, under condition of continuous 
radiation in non-deadened room, and to separate discrete 
sources of reflection from reverberation signals. 


Pulse Technique Applied to Acoustical Testing, A.C.F.CHO, 
R.B.WATSON. Acoustical Soe America—J v 81 n 10 Oct 
1959 p 1322-6. Pulse method for studying transient sound in 
room; determination of absorption coefficient of wall; trace 
of sound path in room; analysis giving rms deviations of 
pulse transient response from exponential steady state decay 
based on known reverberation time. 

Reverberation Time Characteristics of Severence Hall, H.J. 
ORMESTAD, R.S.SHANKLAND, A.H.BENADE. Acoustical 
Soe America—J v 32 n 3 Mar 1960 p 371-5. Measurements of 
reverberation times in Severance Hall, Cleveland before and 
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after architectural changes made in 1958; effects of replac- 
ing heavy carpet with vinyl tile, removing heavy stage 
curtain and rebuilding stage with heavy wood shell; re- 
verberation time for chord endings of full orchestra was 
2.2 sec. 

Schallpegel in abgerundeten Ecken und Kanten, G.ZIMMER- 
MAN. Hochfrequenztechnik u Elektroakustik v 68 n 4 Nov 
1959 p 122-5. Effect of rounded off corners and edges on-sound 
level ; measurements to determine difference in use of pressure 
caused by rectangular corners and edges and by rounded-off 
ones; results are applicable to absorption estimation of Helm- 
holtz resonators installed at such locations. 

Subjektive Messung der Lautstaerke von Bandpassrauschen, 
bei gleichmaessig und unterschiedlich dargebotenen Band- 
breiten fuer jedes Ohr, zur Gewinnung von Hoergesetzmaessig- 
keiten und ihrer Nachbildung bei objektiver Lautstaerkemes- 
sung, H.NIESE. Hochfrequenztechnik u Elektroakustik v 68 n 
6 Jan 1960 p 202-17. Subjective measurements of intensity 
of band pass noise, of identical and variable bandwidths, for 
any ear, in order to determine principles of audibility, for 
which simulation in objective sound level measuring instru- 
ments can be based. 18 refs. 

Underwater. See also Flow of Water—Measurement; Hydro- 
phones; Sound—Absorption ; Sound—Propagation ; Sound—Re- 
flection; Sounding Apparatus; Transducers. 

Acoustie Intensity Fluctuations and Temperature Micro- 
structure in Sea, F.H.SAGAR. Acoustical Soe America—J v 
32 n 1 Jan 1960 p 112-20. Studies of signal fluctuations of 
underwater sound received by six equidistant microphones in 
New Zealand waters under varying conditions of sunshine 
and shade: data for 1.3 msec pulses of 14.5 ke sound at 
40 to 100 ft below surface; calculation of Minzer’s fluctuation 
constant. 

Ambient Noise in Deep Inland Lake, M.R.LOMASK, R.A. 
SAENGER. Acoustical Soe America—J v 32 n 7 July 1960 
p 878-83. Experiments to provide upper estimate of 11 to 250 
eps background noise in large body of water when wind, 
waves, marine life and shipping are absent; upper limit is 
about 10 db lower than levels given by Knudsen’s zero sea- 
state curve with its extrapolation to 11 eps. 

Digital Array Phasing, V.C.ANDERSON. Acoustical Soe 
America—J v 32 n 7 July 1960 p 867-70. Use of digital 
multibeam steering method for processing output of individual 
elements in underwater acoustic arrays for underwater de- 
tection systems; method uses shift registers as delay line 
elements; computation of processing gain as function of 
sampling frequency for several signal types. 

Effect of Pressure on Structure of and Sound Velocity in 
Water, T.YASUNAGA. Acoustical Soe America—J v 32 n 6 
June 1960 p 713-15. Using Kineaid-Eyring model for sound 
propagation in water, caleulations are made of change of 
water structure with pressure, based on published accoustical 
data for aleohol-water mixtures. 


Formulas for Computation of Sound Speed in Sea Water, 
K.V.MACKENZIE. Acoustical Soc America—J v 32 n 1 Jan 
1960 p 100-4. Equations for computation of sound speed, 
designed to agree with Kuwahara’s tables; equations give 
temperature, salinity, depth and latitude dependence and in- 
teraction effects of these variables; in-situ measurements with 
bathyscaph are given; equations are generally used for mass 
reduction of oceanographic data. 


Measurements of Backscattering of Underwater Sound from 
Sea Surface, G.R.GARRISON, S.R.MURPHY, D.S.POTTER. 
Acoustical Soc America—J v 32 n 1 Jan 1960 p 104-11. Study 
or relation between scattered sound and character of surface 
of sea; reverberation measurements in arm of Puget Sound, 
1956-1957; dependence of reverberation on surface conditions ; 
dependence on grazing angle; analysis of intensity distribu- 
tion of reverberation pulses. 


Side Scattering of Sound in Shallow Wate~, R.J.URICK. 
Acoustical Soe America—J v 32 n 3 Mar 1960 p 351-5. Ex- 
perimental study of horizontal isotropy of sound scattering 
in shallow ocean water; ocean bottom seattering is demon- 
strated for two crossed beams at 22 ke with two bottomed 
transducers 114 mi apart. 


Small Signal Detection in DIMUS Array, P.RUDNICK. 
Acoustical Soe America—J v 32 n 7 July 1960 p 871-7. Analy- 
sis of underwater acoustic array beam to detect small plane 
wave signal in isotropic Gaussian noise, comparing digital 
multibeam steering with conventional steering; numerical 
examples. 


Some Effects of Velocity Structure on Low-Frequency Propa- 
gation in Shallow Water, A.O.WILLIAMS, Jr. Atoustical Soc 
America—J v 32 n 3 Mar 1960 p 363-71. Perturbation method 
for computing changes in acoustic amplitude distributions at 
low frequencies in shallow water; discussion of contributions 
of continuous modes; variation calculation for upward or 
downward refraction; comparison with field data. 


Sound Velocity Measurement in Liquids, W.D.WILSON, 
D.D.TAYLOR, Electronics v 33 n 37 Sept 9 1960 p 69-71. 
Instrument capable of measuring directly velocity of sound 


SOUND MEASUREMENT—Continued 
for conditions of temperature, pressure, and salinity found 
in ocean is described; possible industrial applications include 
detection of impurities to one part in 100,000 by weight 
when impurity is in solution. 

Speed of Sound in Sea Water as Function of Temperature, 
Pressure, and Salinity, W.D.WILSON. Acoustical Soe Amer- 
ica—J v 32 n 6 June 1960 p 641-4. Data for 581 sound speeds 
in sea water measured at 15 temperatures, 8 pressures and 5 
salinities used to derive empirical formula; tables given for 
computed speeds in range —3 to 30 C to 900 kg/em? and 
salinity 33 to 37 per 1000. 

SOUND MEASURING INSTRUMENTS 

See also Noise—Measurement; Sound Measurement—Under- 
water; Sound Recording and Reproduction. 

Das uebliche und notwendige dynamische Verhalten ob- 
jektiver Lautstaerkemessgeraete, H.NIESE. Hochfrequenztech- 
nik u Elektroakustik v 69 n 1 Feb 1960 p 17-29. Usual and 
necessary dynamic behavior of objective sound level measuring 
devices; analysis of eight types of instruments and their 
typical sources of error. 

Dependence of Sensitivity of Magnetostrictive Ultrasonic 
Detectors on Their Magnetic Characteristics, Ya.S.SHUR, M.G. 
LUZHINSKATA, K.B.VLASOV, O.I.SHIRAEVA, AVA 
ZAIKOVA. Acad Sciences USSR—Bul-Phys Series (English 
Translation) v 22 n 10 1958 p 1250-2. (Columbia Tech Trans- 
lations, New York, NY). Validity of equations relating sensi- 
tivity of magnetostrictive detector to magnetic characteristics 
of material is checked by experiments performed on materials 
with differing magnetic properties; utilization of equations 
for selection of materials for magnetostrictive sound receivers 
is considered. ‘ 

Die Traegheit der Lautstaerkebildung in Abhaengigkeit 
vom Schallpegel, H.NIESE. Hochfrequenztechnik u Elektroa- 
kustik v 68 n 5 Dee 1959 p 143-52. Dynamics of auditory 
process as function of sound level; possibility of producing 
objective noise meters having dynamic response very closely 
related to that of human hearing; new subjective pulse test- 
ing technique; circuits for noise meters. 


Electrostatic Squarer for Acoustic Measurements, J.P.A. 
LOCHNER, P.MEFFERT. Electronics v 33 n 35 Aug 26 1960 
p 66-8. Determining acoustic characteristic of lecture halls 
and auditoriums requires integrated reading of reflected 
sound patterns; since sound energy is proportional to square 
of incident amplitude, method is described for squaring micro- 
phone output before passing it to integrating circuits. 


Transistorized Sound Level Meter, W.V.RICHINGS, B.J. 
WHITE. Electronics v 33 n 25 June 17 1960 p 64-6. Problems 
in design of meter are discussed with particular reference 
to development of high input impedance circuit. 


Ueber elektronische Messmittel der technischen Akustik, 
W.BUERCK. Frequenz v 13 n 11 Nov 1959 p 343-9. Electronic 
measuring equipment of technical acoustics for use in research 
and industry; description includes apparatus for indication 
and recording of sound pressure, sound intensity levels, loud- 
ness, and acceleration and velocity of vibrations; frequency 
filters and frequency analyzers. 


SOUND RECORDING AND REPRODUCTION 


See also Loudspeakers; Microphones; Motion Pictures— 
Recording and Reproduction; Phonograph Records; Phono- 
graphs; Radio Amplifiers; Radio Broadcasting; Radio Re- 
ceivers; Television—Recording; Transducers. 


Automatic Spectral Compensation of Audio System Operat- 
ing with Random Noise Input, C.E.MAKI. IRE Int Conven- 
tion Ree v 8 pt 7 (Audio, Broadeasting, etc) 1960 p 80-94. 
Set of 80 filters is used to divide random noise input spectrum 
of audio system into 25 eps increments; identical set operating 
as spectrum analyzer provides similar function on system 
output ; automatic regulating system controls each of 80 loops 
independently to equalize disturbing resonance phenomena; 
application to environmental testing of missile components and 
systems. 


Development and Application of Synthetic Reverberation 
Systems, L.S.GOODFRIEND, J.H.BEAUMONT. Audio Eng 
Soc—J v 7 n 4 Oct 1959 p 228-34. Historical and engineering 
development of synthetic reverberation systems traced; mag- 
netic tape systems using multiple heads with electronic re- 
entry analyzed with reference to need for extremely uniform 
pierre frequency response and for nonintegral spacing of 
eads. 


Electronic Crossover Design, N.H.CROWHURST. Audio v 
44 n 9 Sept 1960 p 19-22, 65-9. Design procedures for elec- 
tronic crossover circuits using different slopes is presented; 
12 db/octave type are considered in detail. 


Elektroakustik. Nachrichtentechnische Fachberichte n 15 
1959 p 1-70. Electroacousties; papers presented at Sept 1958 
meeting of Communication Society Special Working Group. 
New Developments in field of sound level meters, W.REI- 
CHARD, 1-11; Noise measurement tests, E.LUEBCKE, 12-16; 
Measurements of electroacoustic transmission quality of micro- 
phones by means of correlation, F.KRIEGER, 17-20; Word 
intelligibility during binaural hearing, K.WENDT, 21-4; Elec- 
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tronic sound generation using flying spot method of pattern 
scanning, G.HOLOCH, 25-30; Apparatus for sound control 
and deforming, H.KLEIN, 31-5; Suitability of various stereo- 


SOUND RECORDING AND REPRODUCTION—Continued 


dere See Magnetic Materials—Tape; Tape Recorders— 
ound. 


Stereophonic. See also Loudspeakers; Microphones; Public 


phonic recording methods for location, P.SCHERER, 36-42; 
Special problems of stereophonic reproduction, W.SCHLECH- 
TEWEG, 43-46; Stereophoniec record, H.W.STEINHAUSEN, 
47-50; Model test in stereophonie architectural acoustics, 
E.KRAUTH, 51-5; Experience with architectural acoustic 
models, H.J.ZEMKE, 56-62; Ultrasonics for cleansing and dis- 
persion, R.ESCHE, 63-5; Modern technological applications of 
ultrasonics, R.POHLMAN, 66-70. 


La mesure du pleurage A l’aide du fluctuométre, G.LUBS- 
ZYNSKI, Annales des Télécommunications v 14 n 7-8 July- 
Aug 1959 p 154-6. Wow measurement by means of “fluctu- 
ometer’”’ ; apparatus for measurement of fluctuations on speed 
of machines; principles of operation, based on recording of 
modulations in sound frequency. 


Low-Distortion Volume Expander for Home Use, R.J. 
MATTHYS. Audio Eng Soc—J v 8 n 3 July 1960 p 199-205. 
Proper design of volume expander, and performance of ex- 
pander built using these principles; expander has 19 db of 
expansion and 0.5 msec attack time. 


Maximum Peak Velocity Capabilities of Disk Record, J.W. 
STAFFORD. Audio Eng Soc—J v 8 n 3 July 1960 p 162-5. 
Theoretical study of physical factors which limit maximum 
peak velocity over usable frequency range in disk recording 
shows there are three regions involved; at LF amplitude is 
controlling factor, at intermediate frequencies geometrical 
shape of cutting stylus limits velocity, and at HF tip radius 
of reproducing stylus becomes limiting factor. 


Modern Acoustical Engineering, D.KLEIS. Philips Tech Rev 
v 20 n 11 1958/59 p 309-26. Electrical reproduction of music 
and speech has been raised to such high standards in recent 
years that practiced and critical listeners are unable to dis- 
tinguish between reproduction and original; principles of 
acoustic installations reviewed relative to amplification of 
sound and improvement and control of auditorium acoustics, 
which have led to installations in La Scala, Milan and 
Théatre National Populaire in Paris. 


Modern Acoustical Engineering—2. Electro-Acoustical In- 
stallations in Large Theatres, D.KLEIS. Philips Tech Rev v 
21 n 2 1959/60 p 52-72. Acoustical problems relating to intelli- 
gibility, acoustics of music, and acoustics as they effect actors 
and musicians; support of performance with direct and 
indirect sound from electro-acoustical installation; electro- 
acoustical installations in Scala (Milan), Théatre Nationale 
Populaire (Paris), Grand Auditorium at 1958 Brussels World 
Fair, Gebouw voor Kunsten in Wetenschappen (The Hague), 
and Volkswagen factory (Wolfsburg). 


Musical Seale as Engineering Tool, D.E.JOHNSON. Audio 
v 44 n 9 Sept 1960 p 23, 58-9. Since musical scale is based 
on logarithmic system in same manner as are decibels, tech- 
niques used to solve problems concerning decibels can also 
be used when tones are involved; illustrative examples are 
presented. 


New Fluttermeter, W.J.BROWN. Bell Laboratories Ree v 
38 n 4 Apr 1960 p 146-9. Simple, rugged device for direct 
measurement of flutter and “‘wow” in tape or disk during 
production or testing; operator records 1000 cps tone and 
reproduces it within wide limits of voltage, and observes 
percentage flutter on indicating meter. 


Synthetic Reverberator, H.F.OLSON, J.C.BLEAZEY. Audio 
Eng Soc—J v 8 n 1 Jan 1960 p 37-41. How reverberation may 
be simulated by passing reproduced sound through series of 
transducers with progressive delay and attenuation; synthetic 
reverberator consists of loudspeaker, pipe, and microphone 
delay unit in combination with feedback system. 


Use of 35-mm Sprocket-Type Magnetic Film in Recording 
Phonograph Masters, J.G.FRAYNE, J.W.STAFFORD. Audio 
Eng Soc—J v 8 n 3 July 1960 p 172-6. Westrex 35 mm system 
is described and performance characteristics given; compari- 
son of 35 mm magnetic film versus 4-in. magnetic tape rela- 
tive to flutter, signal-to-noise ratio, printing-through, modula- 
tion noise, and intermodulation distortion. 


Amplifiers. Equalized Stereo Preamplifier for Professional Use, 
E.P.SKOV. Audio Eng Soc—J v 8 n 2 Apr 1960 p 120-5. 
Design of stereo equalizer-preamplifier that features inputs for 
all types of stereo cartridges, vertical component cancellation 
for monophonic playback, three different equalizations for 
each record type, and 150 and 600 ohm transformer output 
impedances. 


Transistorized Stereo Preamplifier and Tone Control for 
Magnetic Cartridges, A.B.BERESKIN. IRE—Trans on Audio 
v AU-8 n 1 Jan-Feb 1960 1 17-20. RIAA equalization with 
plus or minus 4 db _ bass control and plus or minus 8 db 
treble control is achieved, along with negligible hum, noise 
and distortion, in transistorized stereo preamplifier developed 
for use with magnetic cartridges; simple circuit modifications 
adapt this preamplifier for use with most magnetic cartridges. 


Binaural. See Sound Recording and Reproduction—Stereophonic. 


Address Systems; Radio Broadcasting—Stereophonic; Sound 
Recording and Reproduction—Amplifiers. 


“Aural Zero Null’ for Stereo Balancing, L.FELDMAN. 
Audio v 44 n 2 Feb 1960 p 24, 26, 70-1. Electrical means for 
balancing two stereophonic channels that enables operator to 
obtain exact equality of tone and level without any accessory 
indicators; method based on servomechanism concepts. 


Broadening Area of Stereophonic Perception, B.B.BAUER. 
Audio Eng Soc—J v 8 n 2 Apr 1960 p 91-4. One problem in 
stereophonie sound reproduction is relatively narrow area of 
optimum audibility in conventional stereophonic systems; sys- 
tem employing dipole loudspeakers broadens _ stereophonic 
listening area thereby effecting substantial improvement in 
stereophonic perception anywhere in room; description of 
system. 


Circuits for Three-Channel Stereophonic Playback Derived 
from Two Sound Tracks, P.W.KLIPSCH. IRE—Trans on 
Audio v AU-7 n 6 Nov-Dec 1959 p 161-5. Derivation of third 
playback channel from two stereo sound tracks may be 
accomplished by several means; center channel may be de- 
rived by recombination prior to power amplification, acous- 
tically, after amplification by using two center speakers, and 
in variety of phase relationships. 


Continuously Variable Wireless Remote Control for Stereo- 
phonic Phonographs, A.A.GOLDBERG, A.KAISER. IRE Int 
Convention Rec v 8 pt 7 (Audio, Broadcasting, etc) 1960 p 
152-8. Ultrasonic remote control is described that provides 
continuous control of volume and stereophonic balance as well 
as record reject; design incorporates techniques for im- 
munizing system against spurious signals. 


Der Stereo-Richtungsmischer—Ein neues Bauelement fuer 
die Studiotechnik, K.BERTRAM. Elektronische Rundschau v 
13 n 10 Oct 1959 p 367-71. Stereo directional mixer, new com- 
ponent for studio technology; design and mode of operation of 
mixer, which is basis of new stereo mixing technique; exam- 
ple involving five stereo channels. 


Double Cardioid Sterephonic Microphone, A.JAMROZ, G.B. 
THOMPSON. IRE—Can Convention Ree 1958 p 254-7. Vari- 
ous techniques of stereophonic microphonic pickup; results 
obtainable with spaced microphones. crossed ribbon, and 
double cardioid microphones compared. 


Grenzen der Trickstereophonie mit unterschwelligen Pilot- 
frequenzen, F.ENKEL. Elektronische Rundschau v 13 n 10 
Oct 1959 p 362-4. Limits of trick stereophony with sub- 
threshold pilot frequencies; examination of case where pilot 
frequencies are inaudibly located in noise level of transmission 
svstem: method requires only extremely small additional in- 
formation capacity closely approaching theoretical limit; 
model study to find out how far this technique may go to 
approximate isomorphic stereophony. 


Listener Ratings of Stereonhonic Svstems, H.B.MOORE. 
IRE Int Convention Rec v 8 pt 7 (Audio. Broadcasting, ete) 
1960 p 64-72. Subjective listening tests indicate that stereo 
jn any of forms compared is preferred over monaural, but two 
full range speakers well physically separated are generally 
preferred to console stereo. 


Listener Reaction to Stereophonie Revroduction by Re- 
flected Sound, S.E.LEVY. G.W. SIOLES, V-BROCINER., R.W. 
CARLIST.E. Acoustical Soc Amerieca—J v 31 n 9 Sent 1959 v 
1256-9. Comparisons by numerous observers of wide-range 
sterenvhonic perception of direct vs reflected sound; there are 
mixed listener reactions in preference for either system or 
in ability to identify reflective system. 


New Stereo Feedback Cutterhead System, R.NARMA, N.J. 
ANDERSON. Audio Eng Soc—J v 7 n 4 Oct 1959 » 153-9. 
Development of high qualitv stereophonic feedback disk cutter 
svstem; single armature double moving coil design is ex- 
plored as is basic design of magnetic system with four gaps; 
unique r-f transducer that is displacement responsive and free 
from inductive couplings to motor windings described along 
with high power amplifier using ceramic output tubes. 


1%-ins Magnetic Recording System for Stereonhonic Music, 
P.C.GOLDMARK, C.D.MEE, J.D.GOODELL, W.P.GUCKEN- 
BURG. Audio v 44 n 5 Mav 1960 p 19-22, 64. Tape cartridge 
svstem is deseribed with following features: tane sneed is 
1% ips; cartridge is anproximately 31% in. sq and 5/16 in. 
thick and will play continuous for 64 min; tape machine can 
take five cartridges and play them automatically one after 
another; cartridge can be rejected during any part of its 
play. 

120-ips Tave Dunlicator for Four-Track Commercial Stereo 
Taves, R.A.ISBERG. Audio Eng Soc—J v 8 n 2 Apr 1960 p 
105-10. Improvements in tape reproduce heads, new record 
equalization techniques, and tape have brought about intro- 
duction of four-track stereophonie tapes for entertainment 
uses; Ampex S-3300B 120 ips tape duplicator has been de- 
veloped specificaJly for production of four-track tapes ; operat- 
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ing at speeds double that of former model tape duplicators ; 
it makes 74% or 3%4 ips copies of 15 ips AME masters; 
description of system. 


Perception of Stereophonie Effect as Function of Frequency, 
W.H.BEAUBIEN, H.B.MOORE. Audio Eng Soc—J v 8 n 2 
Apr 1960 p 76-86; see also IRE—Trans on Audio v AU-8 n 
5 Sept-Oct 1960 p 144-53. Controlled listening tests employ- 
ing “A-B-ing’’ equipment of unique design indicate that high- 
fidelity stereo reproduction systems will require full-range 
frequency directional information; change in stereo perception 
with frequency, if any, probably results from quantitative deg- 
radation rather than effect limited strictly to certain acousti- 
cal wavelengths. 88 refs. 


Recent Developments in Stereo Dise Recording, J.G. 
FRAYNE, R.R.DAVIS. Audio Eng Soc—J v 7 n 4 Oct 1959 p 
147-52, 180. Analog computer analysis made to determine 
cause of resonances in upper h-f response of Westrex Stereo 
Dise cutter, and mechanical modifications made as result; 
design and application of electromagnetic device which auto- 
matically controls depth of groove in accordance with pitch 
presented. 


Recommendations for Stereophonic Commercial Disk Rec- 
ords. Int Electrotech Commission—Publ n 98-1 1959 11 p. 
Definitions and recommendations concerning reproducing 
equipment and stereophonic groove. 


Signal Mutuality in Stereo Systems, P.W.KLIPSCH. IRE— 
Trans on Audio v AU-8 n 5 Sept-Oct 1960 p 168-73. Signal 
mutuality is defined as consequence of one microphone in 
stereo array picking up signals pertinent to other micro- 
phones; four stereo systems are compared and shown to con- 
tain mixtures of all signals in each channel. 


Stereophonic Patterns, B.B.BAUER, G.E.SIOLES. Audio 
Eng Soc—J v 8 n 2 Apr 1960 p 126-9. By matrixing two 
channels of stereophonic signal and applying sum signal to 
horizontal plates and difference signal to vertical plates of 
oscilloscope, pattern is traced which portrays stylus-tip motion 
in 45° —45° record; this pattern may be used to study re- 
lationships in stereophonic transmission, recording, and repro- 
duction. 


Stereophonie Projection Console, B.B.BAUER, G.E.SIOLES. 
IRE—Trans on Audio vy AU-8 n 1 Jan-Feb 1960 p 13-16. 
System for home stereophonic reproduction from _ single 
eabinet by reflection of sound from room boundaries; effect 
emphasized by using loudspeakers which maintain uniform 
eardioid directional pattern over useful frequency range; di- 
rectional properties obtained with acoustic phase-shift net- 
works, 

Stereophonic Reproduction, J.P.A.LLOCHNER, W.deV.KEET. 
Acoustical Soc America—J v 32 n 3 Mar 1960 393-401. Ex- 
perimental single recording channel, quasi-stereophonie re- 
producing system which gives difference in amplitude-vs- 
frequency and time characteristics of echo-patterns produced 
by two loudspeakers; sensation similar to hearing music in 
auditorium is reported; subjective comparison with true 
stereophonic systems. 


Stereophonie der Schallplatte, H.REDLICH. Elektronische 
Rundschau v 13 n 8 Aug 1959 p 286-9. Stereophony on disk; 
techniques of recording disks with both stereo channels in 
single groove; design and operation of stereo stylus and 
stereo pickup; compatibility problems; description of unit 
ae Le control of phase relations of several stereo micro- 
phones. 


Versuche zur Ortung von  Intensitaets—Stereophonie, 
K.WENDT. Frequenz v 14 n 1 Jan 1960 p 11-14. Source loca- 
tion in intensity stereophony; two-channel stereophonic sys- 
tems depending on intensity differences; experiments with 
location of sound sources reproducing 1/3 octave bands of 
noise; curves of angular position against level difference. 


SOUND REPRODUCERS. See Motion Pictures—Recording and 
Reproduction ; Phonographs; Sound Recording and Reproduc- 
tion; Tape Recorders—Sound. 


SOUND SYSTEMS. See Public Address Systems; Sound Re- 
eording and Reproduction. 


SOUND TRANSDUCERS. See Transducers. 


SOUND WAVES. See Sound. 
SOUNDING APPARATUS 


Sonar. See also Electric Cables—Fault Location; Oceanography 
—Instruments. 

Designing Transducers for Sonar Systems, G.RAND. Elec: 
tronics v 33 n 9 Feb 26 1960 p 62-6. Key element in determin- 
ing performance of modern sonar systems is transducer; data 
for selection of materials and backing-plate design for de- 
sired beam pattern is given. 

Determining Sonar System Capability, G-RAND. Electronics 
v 83 n 8 Feb 19 1960 p 41-5. Equations and charts are given 
that permit calculating range parameters of modern active 
and passive sonar systems under various operational and 
sea conditions; propagation losses and effects of noise are 
considered, and illustrative problem is given. 


SOUNDING APPARATUS—Continued 

Portable Depth Finder for Small Boats, H.C.SINGLE. Elec- 
tronics v 33 n 6 Feb 5 1960 p 50-1. Instrument described 
locates fish and measures depth to 120 ft; circuit is given 
along with explanation of depth indicator which consists of 
neon lamp rotated at end of arm driven by constant-speed 
motor. 

Prospettive e limitazioni per l’uso delle basse frequenze 
negli ecogoniometri, G.PAZIENZA. Alta Frequenza v 29 n 
3-4 July-Aug 1960 p 323-36. Prospects and limitations in use 
of low frequencies in active sonar; factors determining fre- 
queney range of sonar are examined and introduced in sonar 
equation for frequency range between 2 and 30 K eps; results 
show importance of spectral intensity of noise for advan- 
tageous use of low frequencies. 


Tape Target Classifier Trains Sonar Operators, M.H. 
DAMON, Jr. Electronics v 33 n 13 Mar 25 1960 p 65-9. 
Trainer is described that presents student sonar operators 
with realistic presentation of sea environment before they 
actually go to sea; multiplexing techniques are used to store 
acoustic history of sonar environment on magnetic tape. 


Underwater Echo-Ranging with Electronic Sector Scanning: 
Sea Trials on R.R.S. Discovery II, D.G.TUCKER, V.G. 
WELSBY, L.KAY, M.J.TUCKER, A.R.STUBBS, J.G.HEN- 
DERSON. Brit Instn Radio Engrs—J v 19 n 11 Nov 1959 
p 681-96. Sea trials of electronic sector-scanning and its ap- 
plication to underwater echo ranging system were conducted 
on R.R.S. Discovery II for purpose of determining per- 
formance of equipment and its ability to detect and give in- 
formation relating to fish shoals; design of equipment and 
results obtained. 


SOUNDING ROCKETS. See Rockets and Missiles—Sounding. 


SOUNDPROOFING. See cross references under Sound Insula- 
tion. 


SPACE COOLING. See Air Conditioning. 
SPACE FLIGHT 


See also Aeronautical Research; Air Navigation—Inertial ; 
Astronomy; Cybernetics; Gases—Thermodynamics; Relativity ; 
Space Research; Space Vehicles. 


Advances in Astronautical Sciences. Am Astronautical Soe— 
Proc. Plenum Press, New York, NY, v 5 1960 356 p $8.00. 
Papers presented before Second Western National Meeting, 
Los Angeles, Calif, Aug 4-5 1959 covering following subjects: 
human factors, space mechanics, control and guidance, ad- 
vanced propulsion and power, astronautical systems and 
space vehicle design, space communication and instrumenta- 
tion, lunar and planetary environment. Selected papers in- 
dexed separately. 


Attainability of Heavenly Bodies, W.HOHMANN. NASA— 
Tech Translation n F-44 Nov 1960 104 p. Work (published 
in 1925) contributes to recognition of feasibility of space 
travel; problems associated with leaving earth, return to 
earth, free-space flight, circumavigation of celestial objects, 
and landing on other celestial objects. (Translation of Ger- 
man _ book.) 


Better Energy Conversion Devices are Needed, R.A.JONES, 
J.S.KEELER. SAE—J v 68 n 1 Jan 1960 p 30-3. Indexed in 
bgincortng Index 1959 p 128 from SAE—Paper n 105U 
1959. 


Certain Thermodynamic and ‘Transport Properties of 
Atmospheres of Venus, Mars, and Jupiter, W.E.IBELE, T.F. 
IRVINE, Jr. ASME—Paper n 59-A-102 for meeting Nov 
29-Dec 4 1959 6 p. Information on specific heat, acoustic 
velocity, dynamic viscosity, thermal conductivity, and Prandtl 
number over temperature range from 200 to 1500 K. 30 refs. 


Computed Confidence for Aero-Space Transportation, D.S. 
BASSETT. Elec Eng v 79 n 8 Aug 1960 p 633-6. Effect of 
space transportation problems upon system design engineer ; 
role of reliability; contribution that support engineer can 
make through use of computer-controlled test and checkout 
from factory to launch; postlaunch use of prelaunch data. 


Effect of Innovation on Next Decade of Space Age, G.H. 
STONER. SAE—Paper n $224 for meeting Nov 13 1959 
(Texas Sec) 11 p; see also abstract in SAE—J v 68 n 4 
Apr 1960 p 29-31. Problems to be solved in connection with 
indefinite duration of flight when required for continuous 
alert ; plasma experiments which may lead to larger applica- 
tion of magnetohydrodynamics; advances in art of miniatur- 
ization of electronic equipment, necessary for space flight ; 
research in field of micro-cirecuitry molelectronic techniques 
which may further improve component space utilization. 


Effect of Life on Entry Corridor Depth and Guidance Re- 
quirements for Return Lunar Flight, T.J.WONG, R.E.SLYE. 
NASA-—Tech Report n R-80 1960 38 p. Corridors for manned 
yehicles are defined consistent with requirements for avoid- 
ing radiation exposure and for limiting values of peak 
deceleration ; use of lift increases depth of entry corridor; 
mid-course guidance requirements appear to be critical only 
for flight-path angle; corrective thrust applied essentially 
parallel to local horizontal produces maximum change in 
perigee altitude for given increments of velocity. 
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Eleventh International Astronautical Congress. Engineer vy 
210 n 5458 Sept 2 1960 p 382-5. Congress was held in Stock- 
holm Aug 14 to 20; meeting was organized by Svenska Inter- 
planetariska Sallskapet (Swedish Interplanetary Soc), and 
most of proceedings took place at Kungl. Tekniska Hogskolan, 
Roy Inst Technology ; in addition to main sessions, there were 
Symposia or colloquia on space medicine, small sounding 


rockets, astrodynamics, and space law; selected papers are 
reviewed. 


Fringe of Space Environmental Conditions, A.J.MAN- 
CRIEFF-YEATES. Aero/Space Eng v 18 n 12 Dec 1959 p 
32-5, 53. Fringe of Space is considered to lie in region about 
75 mi above earth’s surface; value of this quantity is 
tabulated together with values of other basic quantities ob- 
tained from rockets, Explorer and Sputnik satellites; inade- 
quacy of aeronautical concepts and terminology; significance 
of temperature; interpretation of observed phenomena; physi- 
eal analysis; interaction with hypervelocity vehicle. 


Gradient Theory of Optimal Flight Paths, H.J.KELLEY. 
ARS—J v 30 n 10 Oct 1960 p 947-54. Flight performance 
optimization, based on “method of steepest descent” is pre- 
sented as computational scheme; example of planar transfer 
between planetary orbits via solar sail propulsion; approxima- 
tions to flight paths from Earth’s orbit to orbit of Mars. 


Ice in Space, D.H.ROBEY. Brit Interplanetary Soc—J v 
17 n 7 Jan-Feb 1960 p 205-15. Equilibrium temperatures and 
sublimation rates of various ices are determined as function 
of solar distance and absorptivity; other parameters such as 
albedo, reflection coefficient, transmissivity, surface texture, 
shape, structure, and chemical make-up are tied in with 
longevity ; frozen H2O sphere which absorbs all incident solar 
radiant energy, at distance of one astronomical unit, has 
steady state temperature of about 195 K; NHs remains close 
to 160 K, COz close to 108 K and CHs near 49 K. 23 refs. 


Landing on Moon, K.R.STEHLING. Space/Aeronautics v 
33 n 2 Feb 1960 p 42-5. Review of design requirements and 
problems involved in “hard” and “soft”? lunar impacts; ap- 
plication of liquid and solid propellant rocket engines and 
special requirements for descent control, shock absorption, 
and radio transmission. 


Lunar and Planetary Exploration Colloquium—Proc. Pub- 
lished by North American Aviation, Ine, Missile Div, Pub n 
513W6, v 1 n 6 Apr 25 1959 45 p. Publication was prepared 
from papers and recordings of meeting at Santa Monica, 
Calif, Apr 25 1959, as follows: Advances in Astrobiology, 
H.STRUGHOLD, 1-7; Origin of Life on Earth and Else- 
where, M.CALVIN, 8-18; Visual Problems in Observing Planet 
Mars, I.SCHMIDT, 19-22; Radiation Hazards in Space Ex- 
ploration, H.J.SCHAEFER, 23-31; Effects of G Variations 
During Space Flight, R.W.LAWTON, 32-6; Sealed Cabin 
Ecology for Space Exploration, E.B.KONECCI, 37-43. 


Modulated Entry, F.C.GRANT. NASA—Tech Note n D 
452 Aug 1960 19 p. Review of technique of modulation, or 
variable coefficients and analytical formulation; numerical 
results of use of modulation are shown for lifting and non- 
lifting cases including effects of modulation on peak accelera- 
tion, entry corridor, and heat absorption; results for entry 
at satellite speed and escape speed. 


National Space Program, E.M.CORTRIGHT. Soc Motion 
Picture & Television Engrs—J v 69 n 1 Jan 1960 p 1-8. 
Scope of Space Program of NASA is summarized limited to 
following areas: space sciences; satellite applications ; manned 
space flight; propulsion and booster systems, and advanced 
technology. 


Problem of Piercing at Cosmic Velocities, M.A.LAVRENT’ 
YEV. NASA—Tech Translation n F-40 May 1960 6 p. Con- 
sideration is given to cases where hard flat surface strikes 
small cylinder and also where hard curved surface strikes 
small sphere; after collisions, both cylinder and sphere are 
assumed to vaporize; it is pointed out that results do not 
agree with deductions of K.P.STANYUKOVICH. (Transla- 
tion from Iskusstvennye Sputniki Zemli, n 3 1959 p 61-5 
USSR). 

Problems in Space Exploration, W.H.SCOTT. SAE—Paper 
n S208 for meeting Nov 5 1959 (Metropolitan Sec) 12 p. 
Summary of available information; launch and exit; mid 
course; entry into atmosphere. 


Satellite Centre. Flight v 78 n 2694 Oct 28 1960 p 664-5. 
Description of Goddard Space Flight Center in Greenbelt, 
Md: organization of research, administrative, and technical 
departments; satellite and manned space vehicle programs, 
tracking and communications facilities. 

Scientific Uses of Space Exploration, F.HOYLE. Am Soe 
Naval Engrs—J v 72 n 2 May 1960 p 341-7. Indexed in Engi- 
neering Index 1959 p 131 from Inst Metals—J v 88 pt l 
Sept 1959. 

Sistema dlya opredeleniya parametroy dvizheniya tela v 
prostranstve, G.O.FRIDLENDER, Akademiya Nauk SSSR, 
Izvestiya, Otdelenie Tekhnicheskikh Nauk, Energetika i 
Avtomatika n 6 1959 p 108-17; see also English translation 
in ARS—J v 30 n 7 July 1960 p 685-90. System for determina- 
tion of parameters of motion of body in space; method of 
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double integration of deviation between reading of system pro- 
posed for interplanetary navigation, referred to position of 
optical system aimed at sun or planet, from actual position 
of optical system, makes it possible to determine parameters 
of motion in space. 


Some Thrust and Trajectory Considerations for Lunar 
Landings, R.J.WEBER, W.M.PAUSON. NASA—Tech Note 
n D-134 Nov 1959 27 p. Proposed method for accomplishing 
soft landings on moon is first to establish circumlunar orbit 
and then to transfer to lowest acceptable altitude by mini- 
mum-energy elliptical path; characteristic velocity increment 
for typical landing (starting from orbit) is 6880 fps; effects 
of trajectory errors and thrust level. 


Space Bibliography Through 1958, R.ESTEP. US Air Univ. 
Maxwell Air Force Base, Ala—Documentary Research Div, 
Research Studies Inst 1959 109 p. Bibliography is designed for 
use of students and faculty members of Air University; there 
are 1832 entries covering various subjects, glossary, list of 
periodicals, author and subject index. 


Structural Damage and Other Effects of Solar Plasmas, 
L.REIFFEL. ARS J v 30 n 3 Mar 1960 p 258-62. Limitations 
on use of structures erected on or near surface of moon or 
planets or in interplanetary space are examined; for orbits 
or trajectories that carry large structures outside of protected 
regions of space defined by planetary magnetic fields, dam- 
aging effects of solar plasma streams are shown to be 
potentially serious and may result in low durability or high 
payload penalties. 29 refs. 


System of Coordinates for Space, C.M@JONES. IRE—East 
Coast Conference on Aeronautical & Navigational Electronics 
—Proc 1958 p 97-102. Proposed system of coordinates for 
powered space fiight specifies reference plane, point of refer- 
ence, and reference for measuring longitude, for satellite, cis- 
lunar, solar, and interstellar space; distances measured in light 
seconds and velocity by its ratio to speed of light. 


Systems Analysis of Fast Manned Flights to Venus and 
Mars—1l1. Mission Philosophy, Life Support, Scientific Recon- 
naissance, and Prototype Vehicle Layout. ASME—Paper 60- 
AV-1 for meeting June 5-9 1960 12 p. 1970-73 is assumed as 
target period for first manned flights to Venus and Mars; 
of propulsion systems available, nuclear heat exchanger 
operating with liquid hydrogen offers best compromise and 
will be fully operational by 1965-70; landing operations; 
ecological payload for interplanetary missions; space radia- 
tion protection. 


Theory of Correctional Maneuvers in Interplanetary Space, 
D.F.LAWDEN, R.S.LONG. Astronautica Acta v 6 n 1 1960 
p 48-60. Computation is shown to be independent of all small 
perturbing forces, so that rocket track may be supposed to 
be Keplerian are which it follows under attraction of sun 
alone; calculation can be reduced to substitution of observed 
divergence from precomputed track into given formulas ; 
coefficients of formulas can all be determined prior to de- 
parture and stored in computer. 


Three-Dimensional Interplanetary Trajectories, A.B. 
MICKELWAIT, E.H.TOMPKINS, Jr, R.A.PARK. IRE—Trans 
on Military Electronics v MIL-3 n 4 Oct 1959 p 149-59. Con- 
siderations involved in making actual ballistic flight to Venus; 
burnout conditions required to minimize problems of guidance, 
payload, range safety, booster aerodynamics, midcourse 
guidance, and capture are established; problems relating to 
launch times, launch latitude, and interplanetary communica- 
tions also discussed. 


Human Factors. See also Aviation—Medical Problems; Human 
Engineering; Space Vehicles—Life Support Systems. 


Biological Control of Enclosed Environments, C.G.GO- 
LUEKE, W.J.OSWALD, P.H.McGAUHEY. Sewage & Indus 
Wastes v 31 n 10 Oct 1959 p 1125-42. Paper reviews pos- 
sibilities of treatment of crew’s solid, liquid, and gaseous 
wastes, and their reconversion into usable products; ad- 
vantages of biological control; graph shows reactions and 
eycles involved in complete control of enclosed environ- 
ment by biological system involving man, algae, and bacteria ; 
weight of equipment for complete environmental control is 
300 to 400 lb; discussion of use of atomic or solar power. 


Chemical Engineering Problems of Keeping Men Alive in 
Space Rockets, A.E.HUMPHREY, F.H.DIENDOERFER. Chem 
Eng v 67 n 8 Apr 18 1960 p 188-6. Factors important in 
keeping space travelers fed and free of toxic wastes; flight 
problems include removal of COz, perspired and respired water, 
body wastes, and heat, etc; problems of mass food produc- 
tion; key to manned role of photosynthetic gas exchangers, 
and semipermeable membranes. 


Cyborgs and Space, M.E.CLYNES, N.S.KLINE. Astro- 
nauties v 56 n 9 Sept 1960 p 26-7, 74-6. Altering man’s bodily 
functions to meet requirements of extraterrestrial environ- 
ments is considered more logical than providing earthly 
environment; devices for creating self-regulating man-machine 
systems; special psycho-physiological problems involved in 
space travel. 
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Data System for Physiological Experiments in Satellites, 
M.A.McLENNAN. IRE Nat Convention Ree v 7 pt 9 (Human 
Factors in Electronics, etc) 1959 p 3-9. Accuracy of experi- 
ments involving animals or man in earth satellites is affected 
by uncertainty of securing coherent experimental records ; 
solution based on concept of according priority to selected 
key information is presented; consideration given to tech- 
niques for monitoring and selecting both physical and 
physiological types of data and for assembling signals of 
random occurrence resulting from monitored sources. 


Design of Operational Ecological System, E.B.KONECCI, 
N.E.WOOD. Aero/Space Eng v 19 n 5 May 1960 p 42-3, 96-8. 
Space station ecology involves physical, biological, chemical, 
and situational factors; Douglas orbital space station is pre- 
sented as sample design which satisfies operational require- 
ments; estimated weight of 5300-cu ft volume station with 
erew of five for 100-day mission is 23,558 lb with about 1/3 
of weight for ecological system; details of environmental 
control system. 


Feeding the Astronaut, R.G.TISCHER. Astronautics v 5 n 7 
July 1960 p 32-3, 40. Closed ecological system appears neces- 
sity for long-duration spaceflights; components of closed feed- 
ing system examined. 


Fixed-Base Simulation Study of Pilot’s Ability to Control 
Winged-Satellite Vehicle During High-Drag Variable-Lift 
Entries, J.M.EGGLESTON, S.BARON, D.C.CHEATHAM. 
NASA—Tech Note D-228 Apr 1960 60 p. Vehicle entering 
atmosphere at high angles of attack was simulated in five 
degrees of freedom by using fixed base simulator; task of 
controlling vehicle and its trajectory was performed by 
human pilot; variations of pilot’s task, static and dynamic 
stability, control effectiveness and effects of adverse coupling 
of aerodynamic control moments were investigated. 


Gravity Problems in Manned Space Stations, C.C.CLARK, 
J.D.HARDY. Aero/Space Eng v 19 n 5 May 1960 p 36-9. It 
is shown that more human experience at zero g must be 
available before one can conclude whether it is better while 
in space to stay at zero g, or, by rotation, to maintain 
certain centrifugal acceleration, or to have alternate periods 
at zero g and at higher g; table showing animal and man 
ascents above 100,000 ft. 


High Altitude Chambers and Pressure Suits and Their Part 
in Manned Flight to Moon, E.W.STILL. Brit Interplane- 
tary Soe—J v 17 n 8 Mar-Apr 1960 p 239-76. Information 
from current and projected man bearing vehicles is used to 
estimate parameters such as size of cabin, number of crew, 
duration of flight, and possible heat loads for all stages of 
such journey; environmental requirements; main part of 
paper describes environmental engineering systems for small 
Earth-to-orbit vehicle, large space station, and lunar suit; 
possible emergencies and their countermeasures. 20 refs. 


Influence of Heart Action and Circulation of Blood on 
Manned Satellite Attitude Control, L.R.ZEITLIN. J Astro- 
nautical Sciences v 7 n 38 Fall 1960 p 70-2. Among internal 
disturbing forces caused by astronaut’s circulatory system are 
ballistic or recoil forces, mass displacement, and torques or 
couples; over long time period, significant energy would be 
required from attitude control system to counteract this 
angular momentum. 


Instrumentation for Research on Human Performance, D.B. 
HATMAKER. Elec Eng v 78 n 11 Nov 1959 p 1079-84. Instru- 
mentation developed by Human Factors Laboratory, Lock- 
heed Aircraft Corp, Georgia Div for determining most efficient 
role that human operator can play in spacecraft of future; 
aescription of performance tasks and equipment necessary to 
generate, display, monitor, score, and record tasks; instru- 
mentation required to monitor psychophysiological measures. 


Man and Space, L.CARLYLE. SAE—Paper n 173A from 
meeting Apr 5-8 1960 11 p. Comparison of various types of 
manned flight useful in determining functional and volu- 
metric requirements of human occupant; single body size is 
studied to establish principles for entire functional human 
envelope; full range of body sizes between 5th and 95th 
percentile values (small to large) is included in composite 
envelope; examination of pertinent flight factors for short 
orbit vehicles serving as guide for determining appropriate 
envelope; envelope for interplanetary vehicles. 


Maximum-Effort—Minimum-Support Simulated Space 
Flights, G.T.HAUTY. Aero/Space Eng vy 19 n 4 Apr 1960 p 
44-7. In experiments made at USAF Aerospace Medical Center 
subjects were committed to SAM one-man space cabin simula- 
tor for maximum effort flight of 24-hr or physiological day ; 
cabin characteristics; requirements and conditions of flight 
itself, and test results. 


Personnel Requirements in Manned Space Vehicles, G.A. 
PETERS, H.J.DENDL. Astronautical Sciences Rev vy 2 n 3 
July-Sept 1960 p 9-12. Manning estimates and crew scheduling 
for space flights of long duration are examined; basic con- 
siderations include customary temporal patterns, sleep-wake- 
fulness cycles, sustenance, off duty time, human work per- 
formance, work schedules, etc. 
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Physiologist and Holding Facility, B.W.PINC. Astronautics 
vy 5 n 2 Feb 1960 p 40-1, 44. Concept of space crew holding 
facility, objectives of which are to perform training and 
medical maintenance of crewman, establish psychophysiological 
base lines, perform capsule assembly and checkout, and 
make final selection of space pilots from crewman pool ; 
facility layout and functional requirements; role of physiolo- 
gist in holding facility and his functions. 

Pilot’s Role in Space Flight, C.B.WESTBROOK. Aero/ 
Space Eng v 18 n 11 Nov 1959 p 51-4, 67; see also AGARD— 
Report n 252 Sept 1959 16 p (received Sept 1960). Examina- 
tion of man’s basic capabilities as control element, actuator, 
sensor, computer, and part of complete control system; main 
drawbacks and attributes as flight control element; space 
mission factors; it is shown that by inclusion of man in 
space vehicle, major improvement can be effected. 


Psycho-social Problems of Manned _ Spaceflight, G.A. 
PETERS. Astronautics v 5 n 3 Mar 1960 p 30-1, 89-92. 
Analysis of work done to date on human factors indicates 
need for full-scale study of psychological, social and sexual 
behavior of spaceship crew members; possible remedies and 
solutions of problems of selection, training, and psychological 
environment of astronautie crew members. 


Restraint System Enabling Pilot Control Under Moderately 
High Acceleration in Varied Acceleration Field, H.A.SMEDAL, 
G.W.STINNETT, R.C.INNIS. NASA—Tech Note D-91 May 
1960 19 p. Use of restraint system in centrifuge program by 
Ames Research Center and Aviation Medical Acceleration 
Laboratory of Naval Air Development Center, to study ability 
of pilot in forward-facing position to control entry vehicle 
which employed lift; dynamics typical of entry vehicle were 
used and pilot was subjected to varied acceleration-time pro- 
files which permitted thorough study of control problems. 


Role of Simulators for Spacecrew Training, G.A.BCK- 
STRAND, M.R.ROCKWAY. Astronautics v 5 n 2 Feb 1960 
p 38-9, 76, 78, 80. Simulators to train and check capabilities 
of astronauts form important part of space holding facility 
and require integral planning and design with vehicle itself; 
functions to perform by man in space, such as malfunction 
repair; space vehicle control, decision functions, sensing, and 
monitoring capsule environments; outline of several devices 
at holding facility which will qualify as training simulators. 


Sanitation in Space Means Recycling, G.V.E.THOMPSON. 
Engineering v 190 n 4931 Oct 21 1960 p 552-3. Types and 
extent of waste, possible space suit and vehicle sanitation 
arrangements, and aspects of physicochemical and biological 
treatment are considered for short and long duration space 
flights (roughly, 60-day or 2-3 yr expeditions) ; balance sheet 
and flow diagram for sanitation system of 90-day satellite is 
shown. 


Selection of Personnel for Manned Space Station, R.H. 
LOWRY. Aero/Space Eng v 19 n 5 May 1960 p 82-3. Qualifica- 
tions and abilities which should be considered in selection of 
manned space station crew members are listed and funda- 
mental criteria given; utilization of dynamic physiological 
tests and stress tests in evaluating personnel for crew duties; 
training periods in two phases. 


Some Radiation Problems of Space Conquest, W.H.LANG- 
HAM. Astronautical Sciences Rev v 2 n 4 Oct-Dec 1960 p 9-18. 
Summary of biological and medical aspects of radiation haz- 
ards encountered in space and associated with use of nuclear 
reactor systems; concept of relative biological effectiveness 
of ionizing radiations; primary and secondary cosmic radia- 
tions; geomagnetically trapped corpuscular radiations; solar 
flare fare eeatad acceptable exposure levels for space missions. 
32 refs. 


Space Systems Training Devices, G.F.RABIDEAU, D.L. 
SCHLOREDT. SAE—Paper n 245D for meeting Oct 10-14 1960 
9 p. Review of associated training requirements and dis- 
cussion of number of hypotheses concerning desirable charac- 
teristics of such training, and training devices; economy of 
operation and maintenance; use of personnel selection tech- 
niques to determine psychological fitness; tabulation showing 
complexity of space crew task components relative to extent 
of required training; general guidelines for design of such 
devices. 


Spacecrew Epidemiology, F.L.DUFF, T.A.COLLINS. Astro- 
nautics v 5 n 2 Feb 1960 p 42, 44, 46, 48. Careful selection 
of spacecrews is essential to preclude physical and mental 
defects which could lead to mission failure; preventive 
measures to be taken in location, design and operational 
control of holding facility where space crew is assembled 
for training and final preparation; importance of acquired 
group immunity and active immunity by artificial means; 
noninfectious dangers. 


Telemetered Parameters of Primates and Humans from 
Space Capsules, T.C-HELVEY. Inst Radio Engrs—Trans on 
Space Electronics & Telemetry vy SET-' n 3 Sept 1959 p 
99-102. Telemetering of physiological and psychological in- 
formation from humans and animals in extraterrestrial eco- 
spheres such as space capsules and manned gatellites dis- 
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cussed; particular attention paid to monitoring environmental 
factors in crew compartment and studying of mammalian 
behavior under space equivalent conditions. 


Tolerance to Acceleration, B.F.BURGESS, Jr. Mech Eng 
v 82 n 6 June 1960 p 62-3. Six trained centrifuge subjects 
were exposed to positive acceleration in heated gondola of 
Johnsyille centrifuge to determine effects of high environ- 
mental temperatures on G-tolerance; thermocouples were 
located over body surface to obtain accurate recording of 
skin temperature; humidity was not controlled, but it was 
recorded during all centrifuge runs; environmental tempera- 
tures studied ranged from 75 to 160 F where decrement in 
G-tolerance of 1 G has been obtained at upper temperature 
range. Paper 59-A-212. 

Terminology. Aerospace Glossary. US Air Univ. Maxwell Air 
Force Base, Ala—Research Studies Inst Sept 1959 115 p. 
Edited by W.A.HEFLIN, glossary is product of Air Uni- 
versity designed for internal distribution and student use 
only; list has been arrived at by noting words and phrases 
spoken by people engaged in aerospace research, development, 
and operations, and terms found in current periodical and 
book literature of missiles, astronautics and related fields; 
students should use it as guide to specialized vocabulary that 
deals with aerospace missiles and vehicles, and physical laws 
that govern them. 


Training Devices. See Space Flight—Human Factors. 
SPACE HEATING. See Electric Heating; Heating. 
SPACE MEDICINE. See Space Flight--Human Factors. 
SPACE RESEARCH 


See also Astronomy; Cosmic Rays; Explosions—Nuclear ; 
Gases—Thermodynamics ; Meteorites ; Photographic Emulsions ; 
Plasmas—Heating ; Radio Astronomy; Rockets and Missiles— 
Sounding; Solar Radiation; Space Flight; Space Vehicles. 


Achievements in Space Research. Aeroplane & Astronautics 
v 98 n 2517 Jan 15 1960 p 67, 70-1. Comparison of results 
obtained by Soviet Russia and United States over past 15 
yr with regard to magnetic field, cosmic rays, radiation belt, 
aurora, geodesy, meteors, astronomy and lunar explorations ; 
miscellaneous. 


Application of Meteorological Rocket Systems, W.L.WEBB, 
K.R.JENKINS. J Geophysical Research vy 64 n 11 Nov 1959 
p 1855-61. Series of test rocket firings conducted during 18 
mo to establish operational feasibility of numerous rocket 
systems for meteorological observations; it is possible to ob- 
tain data from 200,000 ft to surface through application of 
single parachute and balloon combination; launch and flight 
characteristics of tested rockets are presented for use in 
applying this new observational technique. 

Atomic Clocks for Space Experiments, P.L.BENDER. Astro- 
nautics v 5 n 7 July 1960 p 37, 70-1. Description of cesium- 
beam, rubidium vapor, and ammonia-maser types; applications 
to satellite and space-probe tracking and communication and 
experimental check of general theory of relativity. 


Collected Papers on Planetary and Space Sciences. J Geo- 
physical Research v 65 n 10 Oct 1960 p 3025-3115. 12 papers 
by 29 authors on meteorites, geomagnetic field, lunar seismic 
studies, atmosphere of Mars, interplanetary plasma, and scat- 
ter of radio frequencies. 


Cornell Wave Superheater, R.C.WEATHERSTON. Shell 
Aviation News n 260 Feb 1960 p 15-18. Features of super- 
heater developed at Cornell Aeronautical Laboratory which 
simulates extreme conditions of hypersonic flight for full 
scale missile models; temperature capabilities are in 5000 to 
10,000 R range; application of test results; working princi- 
ples; exploiting shock wave heating; use of helium as coolant 
and prime gas. 


Important Research Problems in Advanced Flight Struc- 
tures Design—1960. NASA—Tech Note D-518 June 1960 49 p. 
Research problems are reviewed to define areas of needed 
emphasis which include studies of characteristics of planetary 
and space environments as they relate to structural design ; 
methods of control of environmental hazards; evaluations and 
developments of advanced structural configurations; improve- 
ments in methods of structural analysis; materials selection 
and development. 


Manned Scientific Orbital Laboratory, J.STOIKO, G.G. 
KAYTEN, J.W.DORSEY. Aero/Space Eng v 19 n 5 May 1960 
p 26-7, 92-3. Studies conducted at Martin Co Manned Scien- 
tific Orbital Laboratory for development work in human 
factors, techniques, materials, and equipment; MSOL for 
erew of four to six is double shell 3-compartment cylinder 
with convex end domes; outer beryllium shell acts as 
meteoroidal bumper and thermal shield; abbreviated weight 
statement tabulated; performance and control. 


Radial Rocket Survey of Distant Geomagnetic Field, C.P. 
SONETT, D.L.JUDGE, A.R.SIMS, J.M.KELSO. J Geophysical 
Research v 65 n 1 Jan 1960 p 55-68. Survey magnetometer 
earried aboard Air Fore Pioneer I space probe obtained data 
over interval 3.7 to 7 and 12.3 to 14.8 geocentric radii; data 
indicate inverse-cube-field decrease in region of 3.7 to 13.6 
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radii, where termination takes place, with subsequent decrease 
to 5x10-° gauss; this value is examined in light of possible 
interplanetary gas activity. 


Radiation Information from 1958 Delta, R.P.BASLER, R.N. 
DeWITT, G.C.REID. J Geophysical Research v 65 n 4 Apr 
1960 p 1135-8. Telemetered radiation information from Sputnik 
III has been analyzed for 62 separate passes; data indicate 
dependence of radiation intensity on altitude in range 250 to 
500 km; both high- and low-energy components apparently 
contribute to overall increase of intensity with altitude. 


Recent Advances in Space Solar Observatory Instrumenta- 
tion, W.A.RENSE. ARS J v 30 n 4 Apr 1960 p 318-22. 
Instrumentation of possible space solar observatory and en- 
gineering and scientific problems behind functioning of such 
observatory ; emphasis is on optical devices for study of solar 
electromagnetic radiation from X-ray region of solar spectrum 
through ultraviolet, visible and infrared. 39 refs. 


Results of Scientific Investigations Made by Soviet Sputniks 
and Cosmic Rockets, V.IL.KRASSOVSKY. Astronautica Acta 
v 6 n 1 1960 p 32-47; see also ARS—J v 30 n 1 Jan 1960 
p 27-33. Experiments undertaken with sodium cloud prior to 
use of cosmic rockets; conclusion drawn on basis of data 
about electron density from study of reception of radio signals 
from Sputniks; comparison of results obtained; readings 
from various instruments with regard to intensity of ioniza- 
tion and of hard radiation; information obtained about ac- 
cumulation of electrons of about 10 kev at great heights up 
to 1900 km. 


Scientific Exploration of Space, G.D.WATSON. Can Aero- 
nautical J v 6 n 3 Mar 1960 p 81-9. General interpretation 
of use of space probes to obtain information about solar 
system and interplanetary space; mechanics of most common 
orbits and typical space probes; some of scientific data ob- 
tained and some Canadian experiments. 24 refs. 


Scientific Objectives of Able-3 Program. IRE—Trans on 
Military Electronics v MIL-3 n 4 Oct 1959 p 129-48. Objec- 
tives and instrumentation of program described; radiation 
experiments; whistler-mode experiment; determination of 
electron density above ionosphere; search-coil and fluxgate 
magnetometers; radio scintillation experiment; image trans- 
mission system; micrometeorite momentum spectrometer. 


Scientific Objectives of Explorer VII, A.W.THOMPSON. 
IRE—Trans on Military Electronics v MIL-4 n 2-3 Apr-July 
1960 p 93-8. Experiments conducted and carried aboard satel- 
lite; results relating to radiation balance, heavy primary 
cosmic ray, Lyman-alpha X-ray, cosmic ray, exposed solar 
cell, micrometeorite, earth radiation balance, and temperature 
measurement. 


Skylark, M.ALLWARD. Spaceflight v 2 n 7 July 1960 
p 204-8. Program of British upper atmosphere research, car- 
ried out by means of high altitude rocket designed to carry 
payload of 100-150 lb to altitudes between 70 and 90 mi; 
Skylarks are launched from Woomera, South Australia; both 
radio and optical instruments are used to track vehicles and 
so obtain trajectory information; details on tracking and 
communications; list of planned experiments; measurement 
techniques employed; results obtained and list of firings. 


Some Problems of Providing for Scientific Research on 
Rockets, A-A.BBLAGONRAVOV. ARS—J v 30 n 1 Jan 1960 p 
22-7. Particular solutions that made possible space research 
carried out in Soviet Union; types of containers carrying 
scientific apparatus isolated from rocket; problems concerning 
orientation of objects ejected in space and methods used; 
flight trajectory of AIS (Automatic Interplanetary Station) 
showing successive steps in operation of orientation system ; 
heat control system used; power supply to research and radio 
apparatus; organization of physiological research. 

Space Vehicle Environment, C.GAZLEY, Jr, W.W.KEL- 
LOGG, E.H.VESTINE. J Aero/Space Sciences v 26 n 12 
Dec 1959 p 1770-82, 814. Past and present basic researches 
in astronomy, astrophysics, and geophysics are reviewed to 
estimate various physical space attributes of natural environ- 
ment in solar system; characteristics of solar radiations, 
effects of solar and thermal radiations on vehicle temperature, 
characteristics of Harth’s magnetic fields; Earth’s exosphere 
and solar corona, cosmic rays, and meteoroids; estimates of 
probability of vehicle skin penetration by meteoroids. 41 refs. 


Symposium on Exploration of Space. J Geophysical Research 
v 64 n 11 Nov 1959 p 1647-1800. Introductory Remarks, R. 
JASTROW, 1647-51; Solid Particles in Solar System, F.L. 
WHIPPLE, 1653-64; Plasma and Magnetic Fields in Solar 
System, T.GOLD, 1665-74; Extension of Solar Corona into 
Interplanetary Space, E.PARKER, 1675-81; Geomagnetically- 
Trapped Corpuscular Radiation, J.A.Van ALLEN, 1683-9; 
Capabilities for Space Research, H.E.NEWELL, 1695-1712; 
Moon, G.P.KUIPER, 1713-19; Primary and Secondary Objects, 
H.C.UREY, 1721-37; Remarks on Mars and_ Venus, G.de 
VAUCOULEURS, 1739-44; Rocket Astronomy, H.FRIEDMAN, 
1751-63; Astronomy From Satellites and Space Vehicles, L. 
GOLDBERG, 1765-78; Experimental Research Program in 
Space Sciences, J.W.TOWNSEND, Jr, 1779-87; Outer Atmos- 
pheres of Earth and Planets, R.JASTROW, 1789-98. 
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What’s Up There?—Summary of Latest Data on Earth’s 
Environments up to 1000 Km, A.P.HARRIS, E.W.PARROTT. 
Can Electronics Eng v 3 n 10, 11 Oct 1959 p 44-7, Nov p 26- 
30. Primary features of earth’s environments reviewed with 
respect to their nature, magnitude, variation with altitude 
up to 3,200,000 ft, and their interrelationships; only free 
natural environments are considered, while animal life or 
submarine conditions are excluded; environments — studied 
fall into three main categories: atmospheric solids, atmos- 
pherie gases, and conditions involving fields, radiant energy 
and particies. 


SPACE STATIONS. See Space Vehicles—Design. 
SPACE VEHICLES 


See also Aeronautical Research; Rockets and Missiles ; 
Satellites; Space Flight; Space Research. 


Attitude Drift of Space Vehicles, W.T.THOMSON, GS. 
REITER. J Astronautical Sciences v 7 n 2 Summer 1960 
p 29-34. Effect of energy dissipation on spinning body is 
examined and time required for body of given configuration 
to undergo change in attitude is evaluated. 


Escape in Equatorial Plane of Oblate Planet, M.L. 
ANTHONY, G.E.FOSDICK. ARS—J v 30 n 9 Sept 1960 p 
898-901. Investigation of influence of oblateness on escape 
path of vehicle moving in equatorial plane of Earth and other 
planets; minimum escape speeds are calculated. 


Improving Man’s Workload in Space Vehicle Systems: 
Methodology and Measurement, A.J.LATHAM. ASME—Paper 
n 59-A-195 for meeting Nov 29-Dec 4 1959 4 p. Bases for 
developing efficiency and economy of optimum workload; 
biological environment must be provided that is compatible 
with effective human function, and program of human engi- 
neering of displays and controls must be undertaken; this 
involves analysis of human function in system based on 
requirements of system; relationship of program to areas 
of design, personnel and training is suggested. 


Interplanetary Exploratory Vehicle, W.E.BEALL. SAE— 
Paper n 165A for meeting Apr 5-8 1960 26 p; see also ab- 
stract in SAE—J v 68 n 5 May 1960 p 66-9. Relationship 
of aircraft industry and some present programs to future 
space activities; objectives of various space-research missions ; 
organization of missions and objectives in Boeing “Program 
for Astronomical Research and Scientific Experiments Con- 
cerning Space’ (PARSECS); conceptual vehicles for each 
mission are presented; problems of space-vehicle design and 
considerations leading to particular design concept; general- 
purpose space capsule is presented. 24 refs. 


JPL’s Plan to Explore Space, D.SSCHNEIDERMAN. Aircraft 
& Missiles v 3 n 9 Sept 1960 p 21-3. Ranger research space 
vehicle being developed by Jet Propulsion Laboratory to ex- 
plore Moon and planets with instruments and relay informa- 
tion obtained back to Earth; scientific bus consists of hexa- 
gonal structure which mates to vehicle that launches it and 
upon command separates and flies through space; instruments 
are geared to obtain survey of radiation fields in space and 
factors that influence them; moon mission, Mars and Venus. 


Manned Rocket Flight Requires Trade-off Between Perform- 
ance and Complexity, W.W.HOHENNER. Westinghouse Engr 
v 20 n 2 Mar 1960 p 54-8. Required rocket performance for 
space flight, including velocity, payload, guidance and control 
requirements, and reliability; complexity problem; why relia- 
bility is most serious deterrent to manned space flight. 


Mercury Capsule and Its Flight Systems, M.A.FAGET, 
R.O.PILAND. Aero/Space Eng v 19 n 4 Apr 1960 p 48-53, 
58; see also Aircraft & Missiles v 3 n 4 Apr 1960 p 26-30. 
Objectives and principles of NASA Project Mercury; design 
environment and requirements; features of capsule and escape 
rocket configuration; tabulation of methods by which escape 
from booster can be initiated; Mercury-Atlas mission sequence; 
capsule internal arrangement; environmental and attitude con- 
trol systems; automatic control system modes; communication 
systems; use of electrical batteries as power source; measure- 
Sait by instrumentation, cameras and recording, instrument 
panel. 


Parametric Weight Study of Manned Space Entry Vehicle, 
O.A.KELLEY, Jr. Aerospace Eng vy 19 n 10 Oct 1960 p 
40-9, 77. Study shows weight comparison or trend data 
between different vehicles and heat protection schemes; appli- 
cation is to lifting and ballistic-type entry vehicles under- 
taking satellite and cireumlunar missions; structural cooling 
methods examined include radiation, ablation, and combina- 
tions of these methods. 


Progress Report on Project Mercury, C.J.DONLAN, J.C. 
HEBERLIG. Astronautics v 56 n 8 Aug 1960 p 32-3, 73-6. 
Review of Mercury concepts and hardware developed since 
program was announced in Oct 1958; capsule and its escape 
system; safety features; anticipated emergencies; main 
recovery areas. 

Some Weight Considerations for Manned Lunar Missions, 
H.B.SCHECHTER. ARS J 30 n 2 Feb 1960 p 195-7. Total 
weight requirements for three types of manned, round trip, 
soft landing lunar missions are investigated, all starting out 
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from space station circling Earth at altitude of 350 mi; 
first and second missions follow direct hit flight trajectories 
and employ chemical and nuclear power plants; third uses 
nuclear power to reach circular orbit around moon, whereas 
for landing and ascent portions final payload is propelled by 
chemical rockets. 

Structural Considerations of Manned Space Vehicles, A.P. 
COPPA. ARS J v 30 n1 Jan 1960 p 34-40. Study of approaches 
leading to optimum vehicle considering requirements of ther- 
modynamics and human factors, in addition to structures ; 
several space vehicle configurations are presented including 
ballistic and glide type, to illustrate problems encountered 
during phases of spaceflight, entry into atmosphere and landing 
including aerodynamic heating and loading, meteoroid impact 
and other problems; materials and constructions suitable for 
optimum space structures. 


What Price Weight for Advanced Aerospace Vehicles? H.C. 
SANDERS. Space/Aeronautics v 34 n 1 July 1960 p 67-8, 70, 
72. Enormously increased importance of each pound of added 
weight in advanced systems is discussed; methods for ealeu- 
lating growth factors for multistage vehicles; production and 
ground handling costs for hypothetical booster system. 


Attitude Control. See Space WVehicles—Control. 
Auxiliary Power. See Space Vehicles—Power Supply. 
Communication Systems. See also Radio Communication—Inter- 


planetary. 


Digital Simulator Checks Space Communications Design, 
D.R.J.WHITE. Space/Aeronautics v 84 n 1 July 1960 p 125-9. 
Case study of computer simulation approach to design and 
evaluation of space transmission system; mathematical models 
of transmitter and receiver characteristics and propagation 
phenomena are given in graphical and tabular form. 


Interplanetary Communication and Navigation, P.A.CA- 
STRUCCIO. Aeroplane & Astronautics v 97 n 2507 Nov 6 
1959 p 1446-8. Principal problems facing future space naviga- 
tor are navigational guidance, involving determination of ship 
position and direction of travel; ship-to-base and ship-to-ship 
communications; anti-collision means; and planetary mapping 
from planet-circling space ship; various means and methods 
to solve these problems are considered. 


Les antennes dans l’espace, M.G.CHATELAIN. Onde Elec- 
trique v 39 n 391 Oct 1959 p 785-8. Antennas in space; how 
angular theory applied to antennas, particularly development 
of antennas in form of spherical equi-angular spirals, appears 
to be capable of fulfilling requirements posed by space radio 
communication; fundamentals of new solutions called for by 
continuous increase in velocities obtained. 


Space Capsule Oscillator, N.KLING. Electronics v 33 n 38 
Sept 16 1960 p 86. Oscillator that gives aural warning to 
astronaut several minutes before automatic initiation of his 
return to earth at end of orbital mission is described; oscil- 
lator is also available for code modulation of four voice 
communications transmitters. 


Computers. See Computers—Manufacture; Space Vehicles—Com- 


munication Systems. 


Control. See also Air Navigation—Inertial; Space Vehicles— 


Communication Systems; Space Vehicles—Re-entry; Space 
Vehicles—Rendezvous. 


Attitude Reference Devices for Space Vehicle, P.E.KEN- 
DALL, R.E.STALCUP. IRE—Proce v 48 n 4 Apr 1960 p 
765-70. Attitude sensing device is described which uses two 
narrow infrared scanning beams to provide simple means 
of establishing vertical reference line from orbiting space 
vehicle to planet under observation; device also measures 
several vehicle parameters, specifically, roll, pitch and yaw 
about local vertical, and altitude. 


Comparison of Some Actuation Methods for Attitude CGon- 
trol of Space Vehicles, W.HAEUSSERMANN. Aero/Space Eng 
v 19 n 5 May 1960 p 64-5. New methods are outlined which 
can be employed during acceleration-free-flight periods ; torques 
can be created according to two principal methods: transla- 
tional acceleration method and rotational acceleration method; 
both methods can be found in systems using etiher active or 
passive actuation. 


Exploratory Statistical Analysis of Planet Approach-Phase 
Guidance Scheme Using Angular Measurements with Signifi- 
cant Error, A.L.FRIEDLANDER, D.P.HARRY, III. NASA— 
Tech Note D-471 Sept 1960 65 p. Analysis of vehicle guidance 
during approach to planet is presented and target of guid- 
ance defined in terms of perigee distance; navigation scheme 
is hypothesized using instrumentation which includes optical 
and/or infrared devices to determine range to planet and 
reference angle in trajectory plane. 


Flywheel! Control of Space Vehicles, J.E.VAETH. IRE Int 
Convention Ree v 8 pt 4 (Automatic Control, Information 
Theory) 1960 p 91-103. Study of flywheel auto-pilots for atti- 
tude control of space vehicles; results of study based on 
3-axis analog computer program. 
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Lunar Guidance, H.ILBEMENT. Astronautics v 5 n 9 Sept 
1960 p 24-5, 77-9. Significant lunar missions for near future 
are lunar impact, orbiting the moon, and soft landing; ac- 
curate terminal guidance will profit from broad capabilities 
of optical-inertial system. 


Magnetometer System for Orientation in Space, H.E.De- 
BOLT. Electronics v 33 n 15 Apr 8 1960 p 55-8. One means 
for controlling attitude of space vehicle is to line up one axis 
of vehicle in direction of earth’s magnetic field; optical- 
electronic system is described that is sensitive to variations 
in intensity and direction of magnetic fields; field components 
ey pete detected at distances greater than 50,000 mi from 
earth. 


Optimization of Cello-Inertial Filter for Interplanetary 
Space Travel, C.J.MUNDO, Jr. Arma Eng v 3 n 1 Dee 1959- 
Jan 1960 p 10-15. How dynamic smoothing can be used to cope 
with accuracy problems in design of equipment for initiating 
ballistic flight from Earth to Mars; problems associated with 
nature of errors in guidance equipment. 


Pilot Instrumentation for Vehicle Control in Near Space, 
C.J.HECKER. SAE—Paper n 173C for meeting Apr 5-8 
1960 8 p; see also SAE—J v 68 n 6 June 1960 p 1833, 135. 
Study of mission program composed of escape, exo-atmos- 
pheric, and recovery phase; performance boundaries for 
escape problems, and tolerances on orbit injection conditions; 
since vertical orientation, velocity along path and altitude 
are quantities which determine successful exit, conventional 
instrumentations appear adequate; vertical orientation is 
presented on two axis remote attitude indicator; velocity 
along path and altitude are displayed on 3-in. indicators; other 
instruments. 


Radio Guidance, E.K.STODOLA. ARS J v 29 n 12 Dec 
1959 p 940-5. Examination of aspects of radio guidance of 
space vehicles and system requirements for any desired guid- 
ance range; radio methods of guidance depend upon com- 
munications to determine navigational parameters of vehicle 
and to command alteration in its course; series of nomo- 
graphs are developed which present tradeoff between com- 
munications parameters; set of possible system configurations 
derived on basis of these curves are examined. 


Reaction Wheel Attitude Control for Space Vehicles, R.W. 
FROELICH, H.PATAPOFF. IRE—Trans on Automatic Con- 
trol v AC-4 n 3 Dec 1959 p 139-49. Use of inertial wheels 
is feasible and relatively simple method for controlling at- 
titude of space vehicle; laboratory model of single-axis con- 
trol system was constructed for experimentation and evalua- 
tion ; emphasis placed upon minimization of weight and power 
consumption; design factors discussed. 


Self-Stabilizing Gyro Control System for Space Vehicles, 
S.GODET. ASME—Paper 60-AV-51 for meeting June 5-9 
1960 7 p. Control system incorporating 3 single-degree-of- 
freedom gyros, automatically stabilizes carrying vehicle in 
presence of external disturbing torques; design of fine control 
system of vehicle orientation using flywheels with fixed speed 
but movable spin axes (single degree of freedom gyros) ; 
comparison of controllable flywheel systems; stability analy- 
sis by means of analog computer. 


Simulator Investigation of Controls and Display Required 
for Terminal Phase of Coplanar Orbital Rendezvous, C.H. 
WOLOWICZ, H.M.DRAKE, E.N.VIDEAN. NASA—Tech Note 
D-511 Oct 1960 30 p. Presentations and control requirements 
for manned astrovehicle employed for interception of artificial 
satellites during terminal phase of orbital rendezvous; two 
oscilloscope and one direct visual observation presentation 
and three control modes were investigated; study is con- 
sidered in terms of manned interceptor having home berth 
at manned space station in circular orbit 500 mi above earth. 


Some Properties of Gravitation Field and Their Possible 
Application to Space Navigation, J.C.CROWLEY, S.S.KOLOD- 
KIN, A.M.SCHNEIDER. IRE—East Coast Conference on 
Aeronautical & Navigational Electronics—Proce 1958 p 107-16. 
Principles of operation of inertial instrument that measures 
certain spatial properties of gravitational field, from which 
ean be obtained direction of vertical and altitude with respect 
to nearby heavenly body; effects of various classes of disturb- 
ing inputs considered along with problems associated with re- 
ducing basic transducer to practice. 


Space Vehicle Controller. Automatic Control v 12 n 3, 4 
Mar 1960 p 53-4, Apr p 22. Description of equipment developed 
by Telemeter Magnetics, Culver City, for Jet Propulsion 
Laboratory of NASA, to illustrate methods for providing 
automatic guidance control in space environments and equip- 
ment which will be needed to perform this function. 


Study of Guidance of Space Vehicle Returning to Braking 
Ellipse About Earth, J.A.WHITE. NASA—Tech Note n D-191 
Jan 1960 65 p. Monte Carlo technique was used to study rela- 
tive performance of three methods of scheduling corrective 
thrust impulses in presence of various assumed inaccuracies 
in measuring velocity and flight-path angle and in obtaining 
desired thrust impulse; comparison of methods and results, 
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Study of Natural Electromagnetic Phenomena for Space 
Navigation, R.G.FRANKLIN, D.L.BIRX, IRE Int Conven- 
tion Ree v 8 pt 5 (Communications Systems, Space Hlec- 
tronics & Telemetry) 1960 p 122-34; see also IRE—Proc v 48 
n 4 Apr 1960 p 532-44. Radiations from sun, stars, and inter- 
stellar space in both visible, and radio frequency portions of 
spectrum are investigated for navigational purposes; equip- 
ment and techniques useful in deriving velocity information 
from Doppler shift measurements are described and figures 
for expected accuracy are derived. 


Cooling. See also Air Conditioning—Aircraft; Space Vehicles— 
Re-entry. 


Crew Compartment Environmental Control Utilizing Cryo- 
genic Fluids, D.S.HARRIS. Cryogenic Eng Conference—Proc 
1959 (Advances in Cryogenic Eng v 5) p 308-13. Test run at 
Boeing Airplane Co to determine feasibility of cryogenic sup- 
plied “‘wash-through’” cabin conditioning system to provide 
“shirt-sleeve environment”? in manned orbital vehicles and 
hypersonic aircraft; breathable atmosphere of liquid nitrogen 
and oxygen mixture is metered from single container to cool 
equipment and maintain comfort; test with rats gave good 
results for further development. 


Integrated Power-Cooling for Space Vehicles, W.J.COUGH- 
LIN. Missiles & Rockets v 6 n 25 June 20 1960 p 36-7. In- 
tegrated power and cooling system, proposed for boost glide 
re-entry vehicles of Dyna-Soar type by AiResearch Manufac- 
turing Div of Garrett Corp, provides secondary power for 
control, communications and other electronic equipment to- 
gether with cooling for both orbital and space missions for 
periods between 10 min and 14 days; basis of system is liquid 
hydrogen’s potential as coolant. 


Design. 
Design. 


See also Aerodynamics—Boundary Layer; Aircraft— 


Design Criteria and Their Application to Economical Man- 
ned Satellites, H.H.KOELLE, E.E.ENGLER, J.W.MASSEY. 
Aero/Space Eng v 19 n 5 May 1960 p 24-5, 90. Approach is 
based on Saturn carrier vehicle family; development sequence 
envisioned starts with Mercury capsule, proceeds to variable 
lift/drag capsule used as orbital return vehicle, to nonrotating 
earth-assembled 6- to 10-man laboratory, defined as orbital 
one-piece satellite; design criteria considered for latter: 
orbital selection and control, general layout, control systems, 
crew engineering and life-support systems; equipment and 
logistic support. 


Meteoroids—Implications for Design of Space Structures, 
L.E.KAECHELE, A.E.OLSHAKER. Aero/Space Eng v 19 n 
5 May 1960 p 44-5, 98. Aspects of meteoroid environment 
which are relevant to design are frequency, velocity, physical 
characteristics, and space distribution of meteoroids; with this 
information and knowledge of impact effects, penetration 
rates can be established; design must be made on probability 
basis; use of proposed design parameters of desired survival 
probability, surface area, and design lifetime to find penetra- 
tion depth which structure must tolerate. 


Modular Concept for Multimanned Space Station, S.B. 
KRAMER, R.A.BYERS. Aero/Space Eng v 19 n 5 May 1960 
p 30-1, 90. Concept of orbiting multimanned satellite assem- 
bled from modular sections, each of which is complete ve- 
hicle in itself; to serve needs of orbital assembly, renewal 
of supplies, and return of crew and cargo to earth, two service 
vehicles are conceived; ‘“‘Astrotug’’ remains in orbit as space 
borne work horse; ‘‘Arstrocommuter” is re-entry and ferry 
vehicle. 


Some Factors Influencing Selection of Manned Space Station 
Concept, J.H.DOSS, L.J.MONTAGUE. Aero/Space Eng v 19 
n 5 May 1960 p 28-9, 94. There are two methods to build space 
station, in orbit or on earth; paper proposes third method 
in which modular packages are constructed on earth and 
assembled in orbit; comparison of latter method with earth 
constructed station; major factors to consider in selecting 
concept are mission, time, and money; effect of flexibility, 
growth potential, funding, confidence, political influences, 
and other space programs are analyzed; review of factors 
favors orbit assembly. 


Electric Power. See Space Vehicles—Power Supply. 


Escape Systems. Problem of Escape From Satellite Vehicles, 
C.V.CARTER, W.W.HUFF, Jr. AGARD—Report n 242 May 
1959 17 p (received Sept 1960). Escape system is defined as 
alternate vehicle which can be utilized in event that primary 
vehicle becomes uninhabitable; problem areas considered are 
escape prior to take-off, during boost at high dynamic pres- 
sure, during exit from atmosphere, and during orbit; design 
procedures presented can be employed to determine satisfac- 
tory escape system. 


Furniture. American Latex Develops First “Space Furniture’. 
Rubber World v 141 n 5 Feb 1960 p 687. “Space couch” cus- 
tom molded from Stafoam urethane foamed plastic, for use 
by Astronauts who will pilot manned space capsules; coating 
of flexible Hypalon is applied over surface; couches will insure 
equal weight distribution to best absorb shock of acceleration 
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during blastoff, and during descent will protect against shock 
of parachute opening and impact of earth landing; photo- 
graph. 

Heat Problems. See also Aerodynamics—Heating Effects; Space 
Vehicles—Power Supply. 


Evaluation of Thermal Problems at Relatively Low Orbital 
Altitudes, L.D.WING. Aero/Space Eng v 19 n 3 Mar 1960 p 
58-60, 64. Heat sources by which orbiting vehicle is affected 
are direct solar radiation, solar radiation reflected off earth 
and atmosphere, energy radiated from earth, and heat pro- 
duced within vehicle; way of estimating maximum and mini- 
mum heat inputs experienced on outer skin face of orbiting 
vehicle is presented by means of which designer can determine 
whether he has basis for digital computer program, which 
would take into account orbit, construction materials, and 
structural configuration. 


Improved Sublimation Method of Temperature Control of 
Hypervelocity and Space Vehicles, R.FELDMAN. Engrs’ 
Digest v 21 n 2 Feb 1960 p 87-8. Condensation of monograph 
entitled ‘“New Approach to Temperature Control of Hyper- 
velocity and Space Vehicles’, concerned with new ‘“‘Thermo- 
lag’? sublimation or ablation process, developed by author and 
research team, for heat protection of missiles and space 
vehicles; ‘‘Thermo-lag’’ formations are used as_ protective 
coating for ‘‘Little Joe’? capsule and investigated as coating 
against aerodynamic heating of “Mercury”? man-carrying cap- 
sule. 


Solar Heating of Rotating Cylindrical Space Vehicle, A. 
CHARNES, S.RAYNOR. ARS J v 30 n 5 May 1960 p 479-84. 
Solar heating in space vehicle or satellite idealized as thin 
walled circular cylinder rotating with uniform velocity about 
its geometric axis is studied for situation in which heat trans- 
fer by convection and heat exchange within cylinder is negli- 
gible; nonlinear problem is approximated through perturba- 
tion analysis and estimates made of parameters for various 
ranges of speed of rotation; estimate of error between exact 
and perturbational approach made; numerical example. 


Thermal Comfort in Space Vehicles, J.E.JASSEN. ASME 
—Paper 59-A-207 for meeting Nov 29-Dec 4 1959 8 p. Equa- 
tions based on existing calorimetric data on human body heat 
loss separate thermal radiation and convective effects; new 
forced convection, heat loss term is derived to make FEarth- 
bound comfort equation valid for space vehicle cabin; results 
indicate that thermal radiation is considerably more impor- 
tant comfort variable in space ship than in Earthbound en- 
vironment. 


Thermal Control of Space Vehicles—Structural Approach, 
P.E.GLASER. Aero/Space Eng v 19 n 5 May 1960 p 52-3, 
99-100. Design criteria influencing performance of thermal- 
protection system are gas pressure, mechanical loads, thermal 
expansion, and surface coating; typical system for space 
eapsule may consist of adjoining sections, each section having 
its own set of sensing elements and values and its own 
criteria for deciding upon desirable control action; concept 
of temperature control system is outlined. 


Thermal Protection of Space Vehicles, P.E.GLASER. Astro- 
nautics v 56 n 4 Apr 1960 p 40-1, 105, 106. Integrated system 
designed to protect various parts of space vehicle must com- 
bine maximum insulating effectiveness with lowest possible 
weight; insulating function and load-carrying elements can 
be designed separately; various heating conditions to be en- 
countered; two possible approaches to assure structural in- 
tegrity of thermal protection system are outlined; thermal 
protection systems for cryogenic fluids using multiple layer 
radiation shield insulation; space vehicle requirements. 

Inertial Guidance. See Space Vehicles—Control. 
Inflatable. See Satellites—Inflatable. 

Inflated Spheres. See Space Vehicles—Landing. 
Instruments. See Space Vehicles—Control. 


Landing. Analysis of Impact Motion of Inflated Sphere Land- 
ing Vehicle, E.D.MARTIN, J.T.HOWE. NASA—Tech Note 
D-314 Apr 1960 45 p. Analysis of technique based on use of 
inflated sphere to absorb shock for achieving soft landing of 
instrument packages on surface of moon, planets, or other 
bodies in space; requirements and capabilities of system and 
curves deseribing motion are obtained from analysis. 


Analytical Study of Soft Landings on Gas-Filled Bags, J.B. 
ESGAR, W.C.MORGAN. NASA—Tech Report n R75 1960 58 
p. Procedure is valid for bags of various arbitrary shapes and 
applicable to planetary or lunar landings for sinking speeds 
that are small compared to sonic velocity of gas within bag; 
for landing on earth at speeds consistent with* normal para- 
chute descent, merits of four bag shapes were evaluated with 
and without gas bleed from bags. 


Flight Study of Power-Off Landing Technique Applicable 
to Re-entry Vehicles, R.S.BRAY, F.J.DRINKWATER III, 
M.D.WHITE. NASA—Tech Note n D-323 July 1960 27 p. 
Power-off landing technique developed for manned satellite 
vehicle capable of normal aerodynamic flight after re-entering 
atmosphere; landing pattern provides explicitly defined flight 
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path for pilot and, yet, requires no external guidance other 
than pilot’s view from cockpit; landings were made repeat- 
edly within 600 ft of preselected touchdown point at air- 
speeds within 10 knots of desired value. 


Gas Dynamics of Inflated Sphere Striking Surface, J.T. 
HOWE, E.D.MARTIN. NASA—Tech Note D-315 Apr 1960 
49 p. Method for predicting motion of sphere striking hard 
surface is developed in which effect of wave structure in 
inflating gas is considered; method predicts maximum ac- 
celeration, velocity during impact, and space-time trajectory 
of top of skin; results of 52 examples. 


Life Suppert Systems. See also Chemical Processes—Irradi- 
ation; Space Flight—Human Factors; Space Vehicles—Design. 


Atmosphere Control, C.B.JACKSON, G.R.ROUSH, Jr., 
R.M.BOVARD. Aero/Space Eng v 19 n 5 May 1960 p 40-1, 94, 
96. Summary of some approaches to maintenance of proper 
atmosphere for man in space station; nonregenerative sys- 
tems such as mercury atmosphere control system which uti- 
lizes h-p oxygen in closed cycle system with lithium hydroxide 
to remove CO2 and charcoal to remove contaminants; use of 
superoxides of potassium and sodium for nonregenerative 
system; regenerative system such as photosynthetic gas ex- 
changers; chemical methods of regenerating metabolic by- 
products; contamination removal. 


Electrical Generation of Oxygen, R.D.NELSON, R.TUBBS, 
W.SULLIVAN, D.BUCHANAN, A.B.GARRETT. US Air 
Foree—WADC Tech Report n 57-739 Aug 1958 106 p. (Avail- 
able from OTS, Washington, DC, PB n 151260. $2.50) Bibliog- 
raphy of 691 references which will aid future work in provid- 
ing breathing oxygen for long term, extra-atmospheric flight ; 
survey is intended to permit possible discovery or recognition 
of synergistic combinations of processes, methods, discoveries, 
and basic physical-electrical chemical behavior which might 
enhance chances for successful application; summary of 
current development status. 


Engineering Evaluation of Algae, J.J.KONIKOFF. SAE— 
Paper n 244C for meeting Oct 10-14 1960 20 p. Survey of data 
relating to design of photosynthetic gas exchanger capable 
of supplying oxygen requirement for man confined in space 
vehicle; growth of algae under controlled laboratory condi- 
tions and gas exchange equivalence of man-algae system; use 
of photosynthetic gas exchanger as source of oxygen; major 
problem areas are algae selection and chamber geometry, 
energy source, gas exchange and separation techniques, and 
maintenance of equilibrium of system and waste management. 


Environmental Conditioning System for Manned Satellite, 
N.J.BOWMAN, E.H.DINGMAN. Brit Interplanetary Soc—J v 
17 n 10 July-Aug 1960 p 372-80. Specific scheme is for one- 
man vehicle orbiting earth in 90 min and remaining aloft for 
60 days before recovery; atmosphere control system; water 
eyele; refrigeration system. 


Environmental Control Key to Success of Manned Earth 
Satellite, H.H.CHRISTMAN. Heating, Piping & Air Condi- 
tioning v 31 n 10 Oct 1959 p 151-66. Discussion of factors, 
to be considered in design to provide space crew with proper 
environment, such as oxygen supply and pressurization, evalu- 
ation of heating and air conditioning loads, and reduction of 
cosmic radiation; system concepts for these factors are pre- 
sented; air conditioning systems satisfying requirements of 
orbital vehicle are described. 


Life Support System for Near Earth or Circumlunar Space 
Vehicle, G.B.WHISENHUNT, Jr. Astronautical Seiences Rev 
v 2 n 3 July-Sept 1960 p 13-20. System discussed is 3-man, 
14-day space laboratory module and 8-man lifting entry ve- 
hicle designed to take off and orbit as one unit, but to sepa- 
rate upon reentry; life support problems are limited to 
atmospheric and temperature control elements; role of analog 
simulation in system selection. 


Lifeboats for Astronauts, J.G.LOWRY, F.M.ROGALLO. 
SAE—Paper n 175C for meeting Apr 5-8 1960 9 p. Lifeboats 
to provide man with device in which he can survive rigors 
of space, and return safely to earth from near earth orbits; 
device similar in size and weight to present-day parachute 
should have low accelerations and temperatures during re- 
entry and stability, control, and performance required; con- 
siderations can be satisfied with low wing loading lifting re- 
entry vehicle; flexible lifting surface concept is suggested; 


data upon which suggestion is based; operation of emergency 
descent from orbit. 


Maintaining Confidence of Space Crew in Their Life Sup- 
port System, R.B.WILSON. SAE—Paper n 244B for meeting 
Oct 10-14 1960 16 p. Data on environmental parameters that 
must be controlled in satellite cabin carrying crews of 2 to 4 
men on missions of 1 to 38 wk duration; display design that 
will indicate condition of parameters is proposed, and sugges- 
tions made for instrumentation design; emergency backup 
for environmental parameters is also provided. 


Some Engineering Considerations for Manned Orbiting Ve- 
hicle, R.A.STUBBS., Can Aeronautical J v 6 n 9 Nov 1960 
p 375-9. Requirements of cabin pressure, temperature, and 
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constituent gases are discussed, with additional consideration 
given to man’s tolerance for accelerations during launching, 
orbiting, and re-entry phases of space flight. 


Survival Consideration for Interplanetary Missions, E.A. 
SMITH, R.W.CONNOR. SAE—Paper n 244A for meeting Oct 
10-14 1960 21 p. Problem is examined for round trip Mars 
mission ; effects of performance and payload requirements on 
philosophies of escape and on-board survival are studied for 
particular vehicle having four different propulsion systems; 
resulting selection of on-board survival; subsystems are de- 
scribed from standpoint of three basic design techniques; 
duplication of vital systems, multiple uses of vital systems, 
and repair capability. 


Synthesis of Storable Rocket Fuel During Space Missions, 
E.L.COLICHMAN. Astronautics v 4 n 12 Dec 1959 p 32-5, 80. 
Alternative approach is proposed to closed ecological algae 
system for sustaining man in space for long periods; three 
possible processes are outlined and data given which indicate 
feasibility of producing significant quantities of storable fuel 
from spent food byproducts, while at same time taking care 
ee man’s water and oxygen requirements on regenerative 
asis. 


Systems Engineering Considerations in Designing and Test- 
ing Life Support System for Project Mercury, J.R.BARTON. 
SAE—Paper n 245B for meeting Oct 10-14 1960 8 p. Objec- 
tives of NASA’s project to investigate man’s performance ca- 
pabilities in space and recover man and capsule; specifications 
developed for all systems of vehicle to insure compatibility 
of functions between occupant, vehicle and mission require- 
ments; determination of methods of accomplishing necessary 
system functions to maintain suit pressure, provide breathing 
oxygen, remove heat, COz2 and moisture; schematic of system; 
method of operation. 


Lubrication. See Lubrication—Missiles. 
Materials. See Aircraft Manufacture—Sandwich Construction ; 


Aircraft Materials—Testing; Low Temperature Engineering ; 
Magnesium and Alloys; Magnetic Materials—Irradiation ; 
Nickel and Alloys. 


Modular Construction. See Space Vehicles—Design. 
Navigation. See Space Vehicles—Control. 
Orbits and Trajectories. See also Satellites—Orbits and Trajec- 


tories. 


along Northern latitude; effects of application of retro-rocket 
in vicinity of moon; orbits planned to hit moon, circum- 
navigate moon and return to earth; possibility of launching 
moon satellite is examined. (In English; German and French 
abstracts). 


Optimal Programme for Correctional Manoeuvres, D.F. 
LAWDEN. Astronautica Acta v 6 n 4 1960 p 195-205. Effect 
upon correctional maneuvers of errors in predicted trajectory, 
observed position and velocity of space vehicle and in appli- 
eation of velocity corrections, is considered and optimal fre- 
quency of making corrections determined. 


Orbit Mechanics Holds Key to Space Flight, A.B.MICKEL- 
WAIT. Space/Aeronautics v 34 n 2 Aug 1960 p 58-61. Review 
of present capabilities in trajectory analysis; areas discussed 
are design trajectories, metric trajectories, and trajectory 
reconstruction, based on tracking data. 


Requirements of Trajectory Corrective Impulses During 
Approach Phase of Interplanetary Mission, A.L.FRIED- 
LANDER, D.P.HARRY, III. NASA—Tech Note n D-255 Jan 
1960 53 p. Analysis of minimum velocity impulse required to 
correct off-course trajectories, target being defined in terms 
of perigee distance; equations derived are limited to 2-dimen- 
sional motion in symmetrical inverse square central force 
field; contribution of corrective impulses to total requirements 
of round trip Mars mission is shown. 


Thrust Orientation Patterns for Orbit Adjustment of Low 
Thrust Vehicles, HLBROWN, J.R.NELSON. ARS—J v 30 n 7 
July 1960 p 635-7. Low thrust propulsion systems such as 
heat transfer, plasma and ion rockets, can be used for preci- 
sion adjustment of space vehicle orbit characteristics; most 
effective application requires use of thrust orientation patterns 
peculiar to each type of mission; most suitable patterns for 
altitude correction, eccentricity reduction and Earth escape 
missions, identified and typical propulsion times indicated. 


Transfer between Non-Coplanar Elliptical Orbits, R.S. 
LONG. Astronautica Acta v 6 n 2-3 1960 p 167-78. Problem 
of 2-impulse transfer of rocket with minimum expenditure 
of propellant between non-coplanar elliptical orbits is con- 
sidered; on assumption that eccentricities of given orbits are 
small, solution is obtained to first order; method for obtain- 
ing first order solution when angle between planes of given 
orbits is small and eccentricities are fixed. (In English; 
French and German abstracts). 


Analysis of Trajectory Parameters for Probe and Round- 
Trip Missions to Mars, J.F.DUGGAN, Jr. NASA—Tech Note 
D-281 June 1960 66 p. For one-way transfers between Earth 
and Mars, charts are obtained that show velocity, time, and 
angle parameters as functions of eccentricity and semilatus 
rectum of Sun-focused vehicle conic; for round trips, mission 
time considered ranges from 130 to 1000 days; set of 22 work- 


Oxygen Supply. See Space Vehicles—Life Support Systems. 
Personnel. See Space Flight—Human Factors. 
Pneumatic Equipment. See Pneumatic Control and Equipment. 


Power Supply. See also Electric Batteries; Electricity—Direct 
Conversion; Fuel Cells; Magnetohydrodynamics; Nuclear 
Power Plants—Accident Prevention; Power Generation; 
Rockets and Missiles—Auxiliary Power Systems; Satellites 


ing charts for Earth-Mars trajectories is made available, 


Astronautic Chart, R.C.SPENCER. IRE—Proc v 48 n 4 Apr 
1960 p 528-31. Nomograph given is so arranged that single 
straight line marks off values of velocity, mass, mean dis- 
tance, period, and acceleration of any two-body orbiting sys- 
tem; all scales give correct values at extremities of minor 
diameter of elliptical orbit; in case of binary stars where 
masses are comparable, scales give correct values of total 
mass, total separation, relative velocity, and relative accelera- 
tion. 

Departure Trajectories for Interplanetary Vehicles, W.E. 
MOECKEL. NASA—Tech Note n D-80 Nov 1959 25 p. General 
expressions are derived for magnitude and direction of 
launching velocity needed to reach another planet from any 
point on Earth’s surface; procedure for determining optimum 
time of day for launching from any latitude to obtain maxi- 
mum benefit of Earth’s rotation; results of analysis are illus- 
trated for typical Earth Venus trajectories. 


Early Orbit Determination Scheme for Juno Space Vehicle, 
F.KURTZ, F.SPEER. IRE—Trans on Military Electronics v 
MIL-4 n 2-3 Apr-July 1960 p 129-44. Underlying philosophy 
of Army Ballistic Missile Agency’s orbit scheme is based on 
post flight vehicle analysis, flexibility required for accepting 
varied kinds of data, and potential of high speed computers 
concentrated in ABMA Computation Laboratory; scheme is 
outlined together with evaluation techniques used. 


Minimum Time Flight Paths, G.M.SCHINDLER. ARS J v 
30 n 4 Apr 1960 p 352-5. General condition is derived which 
must be satisfied by aircraft or space vehicle to reach pre- 
determined point in minimum time; thrust, lift and drag can 
depend, in arbitrary manner, on instantaneous position and 
velocity coordinates (or Mach number) and angle of attack 
between directions of thrust and velocity; to make solution 
applicable to space vehicles and aircraft, cases of spherical 
and flat Earth are treated separately. 


On Numerical Computation of Free Trajectories of Lunar 
Space Vehicle, J.M.J.KOOY, J.BERGHUTS. Astronautica 
Acta v 6 n 2-3 1960 p 115-43. Three dimensional orbit is 
worked out, in which vehicle approaches moon to within 11,000 
km arriving at position from which hidden lunar hemisphere 
can be observed; in subsequent study launching site is chosen 


Power Supply; Space Vehicles—Cooling ; Space Vehicles—Pro- 
pulsion Systems. 

Advanced Chemically Fueled Power Supply for Space Ve- 
hicles, W.E.WAYMAN, A.W.MILLS. ASME—Paper 60-AV-29 
for meeting June 5-9 1960 11 p. Model 871 power system, de- 
veloped by Sundstrand Turbo Div, is completely integrated 
turbine-powered package using hydrazine monopropellant ulti- 
mately for space applications, having full power output be- 
tween 50 and 100 hp for continuous duty cycle of several 
hours; bearings and seals; lubrication and electrical power 
system, speed control and auxiliary circuit, and fuel system. 


Circulating Dust-Fueled, Radiation-Cooled Space Power Re- 
actor, W.R.CORLISS. Aero/Space Eng v 19 n 5 May 1960 p 
60-1. New concept for generating electrical power in outer 
space based on fusion of two concepts, Armour Dust-Fueled 
Reactor (ADFR) and radiation-cooled reactor allied with shell 
of direct conversion elements; circulating dust-fueled system 
radiates energy in fissionable dust to shell of thermionic con- 
verters, where conversion to electricity takes place; summary 
of 1 Mwe design. 


Comparison of Nuclear and Solar Power Systems for 
Manned Space Stations, W.C.COOLEY. Aero/Space Eng v 19 
n 5 May 1960 p 54-5, 100. It is concluded that fr missions 
exceeding about one month in duration and requiring several 
kw of electrical power, solar or nuclear power systems will 
weigh less than chemical power systems; safety advantages 
and absence of shielding requirements for solar power systems 
make it worth-while to develop reliable and economical 3-kw 
system. 


Electrical Engineering Research for Future Space Vehicles, 
K.MARTINEZ. Elec Eng v 79 n 3 Mar 1960 p 189-94. Prob- 
lems of future air and space flight; functional, operational, 
and environmental parameters and their limits; new reference 
for research in combined operational functions and environ- 
ment; partial interpretation of these factors for academic 
and research institutions. 

Experimental Sodium Vapor Power Plant, J.T.CONGEL- 
LIERE, T.A.COULTAS, H.L.BURGE. ASME—Paper 60-AV-28 
for meeting June 5-9 1960 9 p. Details of high temperature 
sodium vapor system for simulating electrical power plant for 
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space power applications; converging-diverging nozzle is used 
in lieu of turbine; operation of liquid sodium boiling nozzle 
loop demonstrates feasibility of closed eycle employing alkali 
metal as working medium. 

Exploratory Study of Thermoelectrostatic Power Generation 
for Space Flight Applications, B-H.BEAM. NASA—Tech Note 
n D-336 Oct 1960 35 p. Study of process in which solar heat- 
ing cycle is combined with electrostatic cycle for generating 
electrical power; power unit, thermoelectrostatic generator, is 
thin film capacitor alternately heated by solar radiation and 
cooled by radiant emission; estimates of performance; results 
of experiment to illustrate principle. 


Galactic Matter and Interstellar Flight, R.W.BUSSARD. 
Astronautica Acta v 6 n 4 1960 p 179-94. Concept of vehicle 
using interstellar gas as source of energy (by nuclear fusion) 
and as working fluid; study of relativistic flight mechanics 
of interstellar ramjet shows that maximum vehicle accelera- 
tions of order of earth-gravity can be achieved with fusion 
powered vehicles only if frontal area loading density per 
unit interstellar gas density is 10-° (gm/cm?) per (reactive 
nucleon/em?) or less; graphs showing theoretical performance. 
27 refs. 


Heat Transfer Problems of Space Vehicle Power Systems, 
R.A.TRUSELA, R.G.CLODFELTER. SAE—Paper n 154C for 
meeting Apr 5-8 1960 15 p; see also abstract in SAE—J v 68 
n 9 Sept 1960 p 56-7. Problems in energy conversion systems 
considered by US Air Force following areas: working fluids, 
emissivity, boiling heat transfer, and condensing; zero gravity 
experiments, by Wright Air Development Div; behavior of 
gas released in fluids and effect of surface tension; mercury 
condensing and pyrex boiler condenser tests; fluid orientation 
and pumping tests; thermal energy storage; meteorite pro- 
tection. 


Large Direct Conversion Space Power Systems, T.F. 
NAGEY, R.E.HENDERSON. SAE—Paper n 120B for meeting 
Jan 11-15 1960 7 p; see also abstract in SAE—J v 68 n 5 
May 1960 p 88. Review of nuclear electrical power systems 
and research required for direct conversion; comparisons to 
solar conversion systems; characteristics of LiH thermally 
regenerative fuel cell, doped FbTe thermoelectric convertor, 
and close spaced thermionic diode which are used as examples 
of direct conversion devices; development of solar direct con- 
version systems in 1 mw class competitive with nuclear sys- 
tems is believed to be possible. 


Non-Propulsive Power for Advanced Vehicles, R.W.CUR- 
RAN. Space/Aeronautics v 33 n 3, 4, 5 Mar 1960 p 42-4, Apr 
p 50-3, May p 52-4. Mar: Analysis of factors that determine 
selection of non-propulsive power systems for manned and 
unmanned extra-atmospherie vehicles; typical load profiles 
for variety of space missions. Apr: Review of more conven- 
tional systems under consideration, such as use of storage 
battery as energy source, chemically fueled open-cycle, solar- 
photovoltaic and nuclear systems. May: Fuel cells and solar- 
thermionic, solar-thermoelectric, and solar-dynamic conversion 
systems. 

Nuclear Fueled Power Units for Space Vehicles, S.R. 
HAWKINS. Electronic Equipment Eng v 7 n 11 Nov 1959 p 
42-6. Thermoelectric auxiliary power units have desirable 
qualities of simplicity, high reliability, lack of moving parts, 
and ability to convert heat directly into electricity; inter- 
related factors such as heat source, thermo-battery design, 
heat dissipation, and special problems of environment dis- 
cussed; typical design calculation for thermoelectric auxiliary 
unit for space applications. 


Nuclear Power in Outer Space, W.R.CORLISS. Nucleonics 
v 18 n 8 Aug 1960 p 58-63. Power plant able to supply sig- 
nificant quantities of electrical power is critical factor in 
development of space technology; power requirements for dif- 
ferent types of space vehicles are reviewed; existing radio- 
isotope sources which can furnish watts of power, and compact 
reactors under design which can provide megawatts of power 
are described. 


Optimized Condenser-Radiator for Space Applications, P.C. 
HOLDEN, F.C.STUMP. ASME—Paper 60-AV-16 for meeting 
June 5-9 1960 11 p. Basis and results of investigation of 
waste-heat radiator for Rankine-cycle turbogenerator system; 
major problems connected with design of fluid carrying radi- 
ators for space are heat transfer and protection from dis- 
ability by meteoroid puncture; fluid flow considerations; opti- 
mized relationship for design factors considered is established 
and results given over numerous power levels. 


Power Generating Systems for Manned Space Vehicles, 
W.C.DUNN. SAE—Paper n 234B for meeting Oct 10-14 1960 
15 p. Evaluation of general characteristics, and practical 
limitations of several types of space power generating sys- 
tems including solar mechanical rotating, solar direct conver- 
sion, nuclear mechanical rotating, and regenerative fuel cells; 
concepts involved in choice of equipments for rotating conver- 
sion machinery; materials of construction and possible choices 
of working fluids for conversion equipment; hypothetical 


power generating system and criteria employed in design of 
system, 
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Power Sources For Satellites and Space Vehicles, H.A. 
ZAHL, H.K.ZIEGLER. Solar Energy v 4 n 1 Jan 1960 p 
32-8. Power sources must be small, light, rugged, and re- 
liable for long operational life under severe environmental 
conditions of outer space; environment generated by opera- 
tion of power source must also be compatible with operation 
of instrumentation carried by space vehicle; chemical bat- 
teries, solar energy converters, and nuclear energy devices 
appear as most suitable energy systems; each type briefly 
described. 


Replaceable Solid Propellent Cartridges for Emergency 
Power in Space, N.J.BOWMAN. Brit Interplanetary Soe—J 
v 17 n 6 Nov-Dec 1959 p 169-72. Chemical propellants are con- 
sidered for spaceships which will require auxiliary power sup- 
plies to provide thrust and/or electrical power; it is shown 
that solid propellants are preferable to liquids because of 
better mass faction, reliability, storability, and system sim- 
plicity; use of single breech loading motor with replaceable 
propellant grains is proposed. 


Secondary Power Systems for Space Vehicles, D.B.MAC- 
KAY. SAE—Paper n 234C for meeting Oct 10-14 1960 29 p. 
Study at North American Aviation, Inc, of Rankine cycle for 
power generators analyzing effects on cycle operations of per- 
tinent physical properties of fluids; cycle efficiency of liquid 
metals found considerably higher than that of nonmetals; 
charts for use in preliminary design facilitate efficiency calcu- 
lations and comparison of cycles and fluids; comparison be- 
tween power cycles using mercury, rubidium, cesium, potas- 
sium, and sodium shows promise for rubidium cycle if turbine 
inlet temperature is above 1600 R. 


Secondary Power Systems for Space Vehicles, D.E.WHYTE. 
Can Aeronautical J v 6 n 8 Oct 1960 p 331-6. Review of chem- 
ical, solar, and nuclear power systems, available or projected, 
suitable for space applications; requirements for vehicles now 
in planning stage; thermoelectric and thermionic systems are 
not included because of lack of concrete data. 


Selection of Accessory Power Systems for Long-Duration 
Manned Space Vehicles, E.T.RAYMOND. SAE—Paper n 154A 
for meeting Apr 5-8 1960 26 p; see also abstract in SAE—J 
v 68 n 8 Aug 1960 p 42-4. Boeing Airplane Co study to de- 
termine feasible power units for producing 5 kw of electric 
power continuously and 10-20 hp of hydraulic power intermit- 
tently, primarily during re-entry; examination of solar power 
systems, such as direct photovoltaic power conversion; static 
conversion of solar heat to electricity, and solar heat to 
electricity by dynamic means; use of radioactive isotope as 
heat source and controlled fission within reactor. 


SNAP Programme, G.M.ANDERSON, F.H.FEATHERSTON. 
Nuclear Eng v 5 n 53 Oct 1960 p 460-8. SNAP-1 program 
based on utilizing heat of decay of Ce-144 to boil Hg for Hg 
vapor-driven 500 w-60 day mission turbogenerator, SNAP-2 
50 kw (t) liquid NaK reactor system, and SNAP-3 Pu-210 
fuelled thermoelectric generator are discussed. 


SNAP 2—Reactor Powered Turboelectric Generator for 
Space Vehicles, G.M.ANDERSON. SAE—Paper n 154B for 
meeting Apr 5-8 1960 18 p; see also abstract in SAE—J v 68 
n 7 July 1960 p 48-51. Report of SNAP 2 project to develop 
space power system for use in 1962-1963 in surveillance or 
communication satellites, space station power systems, etc; 
characteristics of reactor; Rankine cycle and mercury as 
working fluid; system schematic, components and flow of 
working fluids; conversion equipment test program; steps for 
future development. 


SNAP Units Well Along in Development, W.BELLER. Mis- 
siles & Rockets v 7 n 8 Aug 22 1960 p 39-43. SNAP 2, 8 and 
10 are three nuclear reactor auxiliary power units generating 
30 kw of electrical power for spacecraft use, developed by 
AEC for NASA; SNAP 2 system is designed to generate 3 kw 
of electrical power continuously for 1 yr; SNAP 8 will yield 
10 to 20 times as much power as SNAP 2; SNAP 10 is 
expected to yield 300 electrical watts for unshielded system 
weight of 355 lb; timetable and use of three systems; details 
of their elements. 


Solar Concentration Cells, B.H.CLAMPITT, D.E.GERMAN. 
SAE—Paper n 159F for meeting Apr 5-8 1960 18 p; see also 
abstract in SAE—J v 68 n 5 May 1960 p 52-4. Device pro- 
posed by Boeing Airplane Co employs 2-stage process with 
first stage being conversion of solar to chemical energy and 
second stage of chemical to electrical energy; solar energy is 
stored by photochemical isomerization of trans to cis organic 
acids; because of difference in hydrogen ion concentration 
electrochemical concentration cells can be constructed from 
cis and trans acid solutions, and portion of chemical energy 
recovered as electrical energy; pertinence to satellites, 


Solar Mechanical Engine to Give 15 KW, C.D.LaFOND. 
Missiles & Rockets v 7 n 7 Aug 15 1960 p 24-5, 28-9. 819 lb, 
15 kw power system for space-vehicle operations being de- 
signed by Sundstrand Corp, is essentially closed Rankine- 
cycle power conversion system, using rubidium as working 
fluid; engine will be designed to operate continuously and 
unattended for one year, 


Probes. 
Propulsion Systems. 
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Space Electric Power Application Study, H.B.SALDIN, N.F 
SCHUH. ASME—Paper 60-AV-33 for meeting June 5-9 1960 
9 p. Methods for evaluating numerous trading factors in- 
volved in achieving system optimization; it is shown that 
system must depend on nuclear reactor as energy source; of 
available means of conversion, turbogenerator is selected to 
illustrate method of analysis; choice of cycle, working fluid, 
loop system, shielding ; characteristics of major components 
are defined by independent parametric studies and turbine and 


generator weight and performance characteristics shown 
graphically. 


Spacecraft Power from Open-Cycle Chemical Turbines, A. 
ORSINI. Astronautics v 4 n 12 Dec 1959 p 36-7, 72, 74, 76. 
Hydrazine, hydrogen peroxide, and hydrogen-oxygen are con- 
sidered as three likely fuels for future long running secondary 
power sources ; basic considerations in evaluating propellant 
systems ; specific impulse and engine efficiency of three sys- 
tems ; heat-sink capabilities of propellants and cooling re- 
quirements; curves showing present and predicted perform- 
ances of 2-stage axial flow turbines. 


Zero Gravity Mercury Condensing Research, J.G.REITZ. 
Aero/Space Eng v 19 n 9 Sept 1960 p 18-23, 46. Analyses in- 
dicated that Rankine cycle power systems utilizing liquid 
metal working fluids provide high level power source, (other 
than propulsion), for space vehicles; mercury condenser ap- 
paratus test problems during zero g were explored by setting 
liquid-vapor interface in view near right end of glass con- 
denser; conclusions from tests are applicable to three areas 
of space power system technology, feasibility demonstration, 
ground test validation, and problem identification. 


See Space Vehicles—Space Probes. 


1 Atoms and Space, H.L.DRYDEN. Space- 
flight v 11 n 8 Oct 1960 p 226-9. Discussion of potentialities 
of nuclear energy for primary propulsion and auxiliary power 
units in spacecraft; electric propulsion; special research and 
development problems. 


Manned Nuclear Space Systems, E.B.KONECCI, R.F. 
TRAPP, M.W.HUNTER. Aero/Space Eng v 19 n 1, 2 Jan 
1960 p 34-41, Feb p 49-54. Jan: Analysis of high thrust space 
systems utilizing nuclear heat sources and hydrogen working 
fluid in performance of Martian mission. Feb: Low thrust 
electrical propulsion system; comparison of high and low 
thrust systems. 


Orbital Propulsion System for Space Maneuvering 
(PROFAC), S.T.DEMETRIADES. Astronautical Sciences Rev 
v 1ln 4 Oct-Dec 1959 p 17-18, 26. Orbital refueling vehicle 
using propulsive fluid accumulator collects and stores air at 
orbital speeds at altitudes between 60 and 70 mi; it is pro- 
pelled by air breathing magneto gasdynamic ramjet which 
consumes portion of collected fluid; when transfer of fluid 
js accomplished, satellite uncouples from PROFAC vehicle and 
ascends to its operating orbital altitude; development of 
device for accelerating air and for collecting and storing air. 


Plasma Acceleration by Use of Guided Microwaves, R.V. 
HESS, K.THOM. NASA—Tech Note n D-46 Dec 1959 46 p. 
Method of plasma acceleration which may be useful for study 
of certain aspects of thermonuclear fusion and propulsion is 
explored which makes use of radiation pressure of microwaves 
intensified in resonant cavity as driving pressure; forces on 
order of 1000 newtons seem to be attainable for highly con- 
ducting thin plasma disks or rings; velocities up to 10° m/sec 
and more are calculated. 

Plasma Propulsion by Rapidly Varying Magnetic Field, 
M.M.KLEIN, K.A.BRUECKNER. J Applied Physics v 31 n 8 
Aug 1960 p 1487-48. Analysis of motion of plasma under 
rapidly varying magnetic field for case where plasma is com- 
pletely diamagnetic so that ionization history of plasma 
may be ignored, and for nondiamagnetic case where ionization 
process is considered in detail; example shows how to use 
results to obtain detailed information for given physical sys- 
tem; efficiency of plasma driven by magnetic field from 
stationary coil is probably too low for practical use. 


Plasma Propulsion of Spacecraft, M.CAMAC, Astronautics 
vy 4n 10 Oct 1959 p 31-3, 113-15. Near-earth missions, such 
as placing stationary satellite in orbit, call for specific impulse 
ranges natural to plasmajet systems; flight parameters for 
round trip to lunar orbit; possible methods of achieving spe- 
cific impulses for missions contemplated within gravitational 
field of earth; development of thrust devices, divided into 
nonconducting gas, electrostatic acceleration devices, (ion 
rockets), and neutral plasma devices. 


Propulsion System for Rendezvous in Space, C.J.KAPLAN, 
D.P.BUERGIN. Astronautical Sciences Rev v 1 n 4 Oct-Dec 
1959 p 11-12, 21. Large manned satellites may be launched in 
number of separate sections which would then be assembled in 
orbit; it is assumed that manned space tug is to perform both 
grouping and final assembly functions and serve as emergency 
vehicle for orbiting space station; propulsion requirements 
for space tug are examined and it is shown how they can be 
met with system using available chemical propellants. 


Use of Energy Storage in Low Thrust Spaceflight, M. 
CAMAC. ARS—J v 30 n 1 Jan 1960 p 564-60. Paper analyzes 
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flight plans for spacecraft operating at thrust levels that are 
much smaller than local gravitational force, e.g., electrical 
propulsion near Harth; electric energy can be stored in bat- 
teries over portion of orbit revolution and used to provide 
short thrust impulse at point along orbit; performance with 
and without energy storage is compared for round trips from 
small to larger circular orbits, and rendezvous maneuvers 
between satellite orbits at low altitudes. 


Radiation Hazards. See Space Flight—Human Factors. 


Radiation Shielding. Biological Shielding for Radiation Belt 
Particles, D.L.DYE, J.C.NOYES. J Astronautical Sciences v 
7 n 3 Fall 1960 p 64-70. Discussion of biological dose rate 
and effectiveness of spaceship shielding in reducing dose rates 
while traversing Van Allen radiation belts; inner and outer 
belt particle spectra; secondary particles and electron doses 
(bremsstrahlung). 


Radiation Danger in Space, H.J.SCHAEFER. Astronautics 
v5n7 July 1960 p 36, 42, 44-5. Nuclear emulsions recovered 
from Thor-Able nose cone indicate that, at least in certain 
regions of cislunar space, ionization dosage reaches levels 
that can cause acute radiation injury; significance of Freden- 
White experiment is evaluated; in view of provisional char- 
acter of present information, detailed discussion of implica- 
tions for shielding is considered premature. 


Radiation Shield Requirements for Two Large Solar Flares, 
D.H.ROBEY. Astronautica Acta v 6 n 4 1960 p 206-24. Class 
3+ flare of May 10, 1959 and class 4 flare of February 23, 
1956 were analyzed to determine magnitude of radiation 
shielding required for man in space; spherical carbon shield 
configuration with inside cavity of 90 cm radius was used; it 
is found, that for class 4 flare, all protons with energies 
below 1.4 Bev must be stopped to reduce proton radiation dose 
to order of 25 rem (RBE=1). 


Radio Equipment. See Radio Equipment—Reliability; Space 
Vehicles—Communication Systems; Space Vehicles—Control. 


Recovery. Preliminary Investigation of Paraglider, F.M.RO- 
GALLO, J.G.LOWRY, D.R.CROOM, R.T.TAYLOR. NASA— 
Tech Note n D-443 Aug 1960 25 p. Various gliders for recov- 
ery of manned space vehicles and equipment were investigated 
to determine their stability, control, performance, ability to be 
packed like parachutes, and opening characteristics at sub- 
sonic speeds; results of experiments and preliminary calcula-~ 
tions of temperatures, accelerations, dynamic pressures, veloci- 
ties, and altitude, time. and distance relationships during re- 
entry; motion picture film available on request. 


Re-entry. See also Aerodynamics—Boundary Layer; Space Ve- 
hicles—Landing. 


Adaptive Control Considerations for Re-entry Flight, J.W. 
CLARK, J.H.AHLBERG. SAE—Paper n 175B for meeting 
Apr 5-8 1960 32 p; see also abstract in SAE—J v 68 n 7 
July 1960 p 56-64. Series of maneuvers which are required to 
land manned space vehicle at predesignated airfield on earth; 
objectives of maneuvers, types of control and stabilization 
systems which can be used in each external environment, and 
sources of moments which disturb orientation of vehicle are 
discussed. 


Analysis of Ablation-Shield Requirements for Manned Re- 
entry Vehicles, L.ROBERTS. NASA—Tech Report R-62 1960 
58 p. Problem of sublimation of material and accumulation 
of heat in ablation shield is analyzed and results applied to 
reentry of vehicles into earth‘s atmosphere; parameters which 
control amount of sublimation and temperature distribution 
are determined and presented for engineering calculation; it 
is shown that total mass loss from shield during reentry and 
insulation requirements may be given in terms of maximum 
deceleration of vehicle or total reentry time. 


Analytical Investigation of Dynamic Behavior of Nonlifting 
Manned Reentry Vehicle, J.H.LICHTENSTEIN. NASA—Tech 
Note n D-416 Sept 1960 55 p. Study of effects of aerodynamic 
derivatives and spin rate, re-entry angle and velocity, geo- 
strophic winds, and drogue-parachute stabilizer on vehicle as 
it descended through atmosphere; considerable damping was 
necessary in low-speed portion of flight and damping could 
be enhanced by employing drogue parachute. 


Atmospheric Entry of Manned Vehicles, C.GAZLEY, Jr. 
Aero/Space Eng v 19 n 5 May 1960 p 22-3, 90. Problem of 
yeturn of manned vehicle from orbiting space station is 
analyzed; it is concluded that there are two types of feasible 
vehicles: blunt dense vehicle with little or no aerodynamic 
lift and low-temperature ablation-cooling system; radiation 
cooled vehicle using very light drag brake or lifting surface 
to achieve high altitude deceleration. 


Dynamics and Thermodynamics of Re-Entry, W.H.T.LOH. 
J Aerospace Sciences v 27 n 10 Oct 1960 p 748-62. Summary 
of approximate analytical solutions on velocity, altitude, 
range, deceleration, maximum deceleration, time rate and 
maximum time rate of average and local stagnation region 
heat transferred into vehicle, total heat transferred and time 
of flight for boost glide or orbital re-entry into planetary 
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atmosphere for various re-entry trajectories; solutions _ap- 
plicable for entry into atmospheres of Venus, Mars, Jupiter, 
and Earth. 


Effects of Nose Corner Radii, Afterbody Section Deflections, 
and Drogue Chute on Subsonic Motions of Manned-Satellite 
Models in Reentry Configuration, W.S.BLANCHARD, Jr, 
S.HOFFMAN. NASA—Tech Note D-223 Mar 1960 16 p. 
Models were tested with various body changes in Langley 20-ft 
free spinning tunnel; large reductions in amplitude of oscilla- 
tions were obtained by either small drogue chute or opening 
afterbody in three or four sections; models with large corner 
radii and opened afterbodies had virtually no steady state 
oscillations. 


Longitudinal Range Control During Atmospheric Phase of 
Manned Satellite Reentry, A.ASSADOURIAN, D.C.CHEAT- 
HAM. NASA—Tech Note D-253 May 1960 46 p. Feasibility 
of guiding satellite by making use of pilot to control trajec- 
tory is demonstrated; two methods were investigated, one 
making use of ground-controlled approach procedures and 
other of onboard navigational aids; terminal range errors 
of order of plus or minus 20 mi were possible for wide range 
of conditions. 


Motion and Heating During Atmosphere Reentry of Space 
Vehicles, T.J.WONG, G.GOODWIN, R.E.SLYE. NASA—Tech 
Note n D-334 Sept 1960 18 p. It has been found that as re- 
entry speeds increase, manned vehicle must be guided through 
relatively narrow corridors to enter in single pass or to 
avoid excessive deceleration and heating; paper shows how 
these corridors may be widened by aerodynamic forces, and 
heating penalties paid for this are assessed. 


Problems of Interplanetary Navigation and Atmospheric 
Re-Entry, T.R.F.NONWEILER. Roy Aeronautical Soc—J v 
64 n 591 Mar 1960 p 155-60. Survey of problems of re-entry 
as they affect either purely earth-bound or space vehicles 
and as they are affected by trajectory vehicles are designed 
to follow; estimation of heat transfer; methods of surface 
cooling, long range ballistic and winged missiles; recovery 
from close orbit; choice of configuration; re-entry from 
parabolie orbits. 


Some Landing Studies Pertinent to Glider-Reentry Vehicles, 
J.C.LHOUBOLT, S.A.BATTERSON. NASA—Tech Note n 
D-448 Aug 1960 22 p. Results presented may serve as guide- 
lines for consideration of landing problems; effect of initial 
conditions of sinking velocity, angle of attack and pitch rate 
on impact severity and effect of locating rear gear in various 
positions; influence of landing gear location on effective 
masses; results on slide out phase include sliding and rolling 
friction coefficients determined from tests of various skids 
and all metal wheels. 


Static Longitudinal Stability and Control Characteristics 
at Mach Number of 1.99 of Lenticular-Shaped Reentry Ve- 
hicle, C.M.JACKSON, Jr, R.V.HARRIS, Jr. NASA—Tech 
Note D-514 Oct 1960 16 p. Study of proposed lifting reentry 
system with movable fins; body alone was unstable from 
angle of attack of 0 to about 35° where it became stable and 
remained so to 90°; model with fins was stable throughout 
entire angle of attack range; deflecting fins appeared to be 
effective means of pitch control. 


Study of Feasibility of Inflatable Reentry Gliders, W.B. 
OLSTAD. NASA—Tech Note D-538 Oct 1960 41 p. Results 
indicate that such vehicles could be constructed with present 
technology; configuration had wing loading of 1.5 psf and 
could operate within angle of attack range from 11 to 66° 
and at initial entry angles from 0 to —2.5° for maximum 
leading edge temperature of 1300 F. 


Refueling. See Space Vehicles—Propulsion Systems. 
Reliability. See Rockets and Missiles—Reliability. 


Rendezyous. See also Space Vehicles—Control; Space Vehicles 
—Propulsion Systems. 


Considerations of Rendezvous Problems for Space Vehicles, 
J.C.HOUBOLT. SAE—Paper n 175A for meeting Apr 5-8 
1960 21 p; see also abstract in SAE—J v 68 n 7 July 1960 
p 119. Problems involved in transfer of personnel or supplies 
from ferry vehicle to space station; injection, approach, 
terminal and acquisition phases; penalties due to errors in 
velocity, altitude, orbital inclination, etc., and schemes for 
correcting flight paths so as to use minimum of fuel; wait 
periods of many days appear necessary if launch is to be 
made into correct orbital plane, but only one day or two if 
launch is made into incorrect plane with subsequent correc- 
tion. 


Long-Time Satellite Rendezvous Trajectory, L.W.SPRAD- 
LIN. Aero/Space Eng v 19 n 6 June 1960 p 32-7. Paper 
treats terminal guidance phase of 4-phase maneuver, object 
of which is to transfer commuter vehicle from its orbit to 
satellite orbit to meet satellite in soft contact fashion; rela- 
tive motion between these two bodies is discussed, and steer- 
ing equations are given; resulting trajectories are illustrated 
for various initial conditions. 
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Methods and Velocity Requirements for Rendezvous of 
Satellites in Circumplanetary Orbits, W.E.BRUNK, R.J. 
FLAHERTY. NASA—Tech Note n_D-81 Oct 1959 42 p. For 
spherical planet, methods of rendezvous are considered in 
which total velocity required is close to minimum; for case 
of Earth, effects of oblateness on rendezvous are considered. 


Orbital Rendezvous Simulator, E.LEVIN, J.WARD. Astro- 
nautical Sciences Rev v 1 n 4 Oct-Dec 1959 p (15-16, 21. 
Orbital rendezvous operation is separated into distinct steps, 
termed “launch”, “closing”, and “docking”; device, assembled 
at Rand Corp to simulate in-plane response of orbiting space 
vehicle to applied thrusts, was used to study manned control 
of orbital rendezvous maneuver; it was found that pilot with 
appropriate display and controls could direct extreme terminal 
portion of rendezvous maneuver with precision and flexibility. 


Rendezvous—Compatible Orbits, N.V.PETERSEN, R.S. 
SWANSON. Astronautical Sciences Rev v 1 n 4 Oct-Dec 1959 
p 18-14, 20. Problems associated with determination of com- 
patible orbits with emphasis on those orbits which allow two 
rendezvous per earth’s rotation; physical conditions which 
must be met; general analysis methods of obtaining special 
orbits which allow two rendezvous from single launch base 
are presented, with few sample results. 


Terminal Guidance for Rendezvous in Space, R.S.WILT- 
SHIRE, W.H.CLOHESSY. Astronautical Sciences Rev v 1 
n 4 Oct-Dec 1959 p 9-10; see also J Aerospace Sciences v 27 
n 9 Sept 1960 p 6538-8, 674. Review of satellite rendezvous 
terminal guidance requirements; command guidance system 
is envisioned for space station application with position infor- 
mation being obtained by pulse radar, digital computer, in- 
frared horizon scanner, and command link; rendezvous prob- 
lem associated with satellite inspection; terminal guidance 
system would be composed of radar, digital computer and 
propulsion system. 


Terminal Guidance Technique for Satellite Interception 
Utilizing Constant Thrust Rocket Motor, M.L.NASON. ARS— 
J v 30 n 9 Sept 1960 p 902-3. Planar relative motion between 
target and interceptor satellite is treated by perturbation 
techniques to obtain linearized equations of motion which 
are valid in vicinity of collision course; terminal guidance 
law is formulated for attaining collision course and for 
achievement of satellite rendezvous using constant thrust 
rocket motors. 


Simulators. See Rockets and Missiles—Simulators; Space Flight 


—Human Factors; Space Vehicles—Control. 


Space Probes. See also Rockets and Missiles—Telemetering ; 


Satellites—Temperature ; Satellites—Tracking ; Space Research ; 
Space Vehicles—Orbits and Trajectories. 


Are Lunik III Photos Fakes? Astronautics v 5 n 6 June 
1960 p 46, 48-9. Reference made to some recent charges made 
by L.MALLAN that pictures of back side of moon taken 
by Lunik III payload may have been faked; evidence presented 
together with independent observations is examined and _ it 
is found that scanty technical data about film processing and 
miletayerprets Yon of details in pictures are responsible for 
charges. 


Effect of Eccentricity of Lunar Orbit, Oblateness of Earth, 
and Solar Gravitational Field on Lunar Trajectories, W.H. 
MICHAEL, Jr, R.H.TOLSON. NASA—Tech Note n D-227 
June 1960 37 p. Comparisons made between lunar trajectories 
calculated by using classic restricted 38-body equations of 
motion and lunar trajectories (with identical injection con- 
ditions) calculated by using equations of motion which include 
terms representing additional effects; results give indication 
of whether these additional considerations should be included 
in calculations for particular lunar missions. 


Lunar Probe Launchings, S.W.GREENWOOD. Aeroplane 
& Astronautics v 97 n 2503 Oct 9 1959 p 321. Paper con- 
centrates on mechanics of problem involved in launching Moon 
probe and factors affecting selection of favorable times for 
such launchings; question is examined whether launching of 
lunar probes can be associated with phases of Moon. 


Orbits of Cosmic Rockets Toward Moon, L.I.SEDOV. ARS 
—J v 30 n 1 Jan 1960 p 14-21; see also Astronautica Acta 
v 6 n 1 1960 p 16-31. Summary of considerations and com- 
putations made which served as basis for choosing flight 
around trajectory for third Soviet cosmie rocket, making use 
of strong influence of moon for best solution; tabulation of 
actual data concerning orbits of three Soviet cosmic rockets ; 
data characterizing flight orbit; projection of orbit of AIS 
(Automatic Interplanetary Station); photographs obtained 
from moon, 


Other Side of Moon. Spaceflight v 2 n 56 Jan 1960 p 130-7. 
Paper presents full text of announcement carried in Soviet 
press on Oct 27 1959 concerning third Soviet space probe which 
photographed hidden side of Moon. English translation from 
“Soviet News’’. 


Pioneer III and IV Space Probes, H.CURTIS, D.SCHNEI- 
DERMAN. IRE—Trans on Military Electronics v MIL-4 n 
2-3 Apr-July 1960 p 128-9. Description of overall objectives 


THE ENGINEERING INDEX—1960 1381 


SPACE VEHICLES—Continued 


of Pioneer experiments; analysis of payload design philosophy, 


gescrunen of flight hardware, and synopsis of experimental 
results. 


Pioneer V’s UHF Link Covers 50 Million Miles of Space, 
P.F.GLASER, E.R.SPANGLER. Space/Aeronautices v 33 n 
5 May 1960 p 162-5. Telemetry package and system of 
Pioneer V_ payload are described functionally; design details 
of transmitters, receivers, and Telebit digital telemetry sys- 
tem; solar-cell power supply; temperature control. 


Recoverable Interplanetary Space Probe, M.B.TRAGESER. 
Astronautics v5 n 5 May 1960 p 82-5, 116, 118-20. Highlights 
of preliminary design for space mission that envisioned 
photographic reconnaissance of Mars or Venus by refined 
probe which would guide itself close to planet, train camera 
on it, take one picture, and make return trip to earth, 
where it would re-enter and be recovered; typical velocity cor- 
rections ; principal features of space probe; system organiza- 
tion; fundamental requirements. 

Stresses. See Rockets and Missiles—Stresses. 


Telemetering. See Radio Communication—Interplanetary; Tele- 
metering. 


appv erature Control. See Space Vehicles—Life Support Sys- 
ems. 


Testing. Review of Development of High Enthalpy Aerodynamic 
Test Facilities, B.D-LHENSHALL. Applied Mechanics Reviews 
v 13 n 6 June 1960 p 387-90. Basic design requirements ; 
spectrum of all possible hypersonic vehicles may be divided 
into regions characterized by Mach numbers from 5 to 10 
which fiy continuously in so-called ‘Flight Corridor’, and 
those vehicles characterized by Mach numbers of 20 which 
operate at or near orbital speeds and are capable of leaving and 
subsequently re-entering atmosphere via flight corridor; 
spaceheater facilities for testing such vehicles is described. 
42 refs. 

Tracking. See also Satellites—Tracking. 


Optimization of Astronautical Vehicle Detection Systems 
Through Application of Search Theory, N.S.POTTER. IRE— 
Proc v 48 n 4 Apr 1960 p 541-53. Generalized theory of 
detection system performance is developed and is applied to 
analysis of collision warning and optimal allocation of search 
effort for astronautical vehicles; important case of contacts 
between astronauts and other objects independently moving on 
trajectories defined by generalized central field force is 
separately considered. 


Trajectories. See Space Vehicles—Orbits and Trajectories. 
SPARCARD. See Cutting Tools—Carbide. 

SPARCATRON. See Metals Cutting—Electric. 

SPARK EROSION MACHINING. See Metals Cutting—Electric. 


SPARK HARDENING. See Metals and Alloys—Spark Harden- 
ing. 


SPARK PLUGS 


How AC Uses Optical Gauging for Precision Ceramics, L.E. 
SMITH. Cer Industry v 74 n 3 Mar 1960 p 68-9. AC Spark 
Plug Division of General Motors utilizes optical comparator 
for controlling critical dimensions on ceramic insulator for 
spark plugs; using translucent chart masters several dimen- 
sions are checked with one setting, eliminating several single 
operation mechanical gages formerly provided; insulator is 
placed on spindle and entire contour is checked by comparing 
image with ideal or master drawn on translucent chart. 


Plastic Moulding of Sparking Plug Insulators, 0.W.DOKK- 
OLSEN. Instn Production Engrs—J v 38 n 11 Nov 1959 p 
614-23. Design and operation of automatic molding press 
developed to increase productivity and reduce scrap rate in 
manufacture of plastic insulators for spark plugs; sketches 
and photographs illustrate various phases of operation. 


Radioisotope Techniques Applied to Fundamental Corrosion 
Studies of Spark Plug Ceramics, W.E.COUNTS, W.E.HAUTH, 
Jr. Gen Motors Eng J v 7 n 8 July-Aug-Sept 1960 p 31-5. 
Effect of lead compounds on ceramic insulator of spark plug 
in internal combustion engines, was studied at AC Spark Plug 
Div to gain knowledge on diffusion mechanism involved; radio- 
isotope tracer techniques were used to study diffusion of 
tracer ions into ceramics; relative rates of diffusion of 
selected anions and cations determined; influence of ceramic 
structure and composition on rate of diffusion of selected 
anion. 

Spark-Plug Misfiring—Mechanism Studies, H.P.JULIEN, 
R.F.NEBLETT. SAE—Trans v 68 1960 p 328-35; see also 
abstract in SAE—J v 68 n 3 Mar 1960 p 56-8. Indexed in 
Engineering Index 1959 p 1295 from SAE Paper n 123T. 


Wanted—Better Spark Plugs for Portable 2-Stroke Engines, 
L.E.HAAS. SAE—J v 68 n 3 Mar 1960 p 52-3. Indexed in 
Engineering Index 1959 p 1295 from SAE—Paper n 123U 
1959. 


SPECIFIC HEAT. See Metals and Alloys—Specific Heat. 
SPECIFICATIONS. See Standardization; Standards. 


SPECIMEN PREPARATION. See Microsenpic Examination— 
Specimen Preparation. 


SPECTROCHEMICAL ANALYSIS. See Spectrum Analysis. 
SPECTROGRAPHS 


See also Iron and Steel Analysis—Spectrographic ; Magnets; 
Metals Analysis—Spectrographic; Spectrometers; Spectyro- 
photometers; Spectrum Analysis. 


Characteristics of Solid Iron Magnet for use in Cosmic 
Ray Spectrograph, P.V.O’CONNOR, A.W.WOLFENDALE. 
Nuovo Cimento—Supplemento v 15 n 2 1960 p 202-10. Solid 
iron magnet has been constructed in form of rectangular 
transformer core with excitation windings on opposite sides 
of core; design is based on results of model experiments by 
BENNETT and NASH. 


Die Konstruktion von Kernresonanz-Spektrographen hoher 
Aufloesung, H.PRIMAS, R.ARNDT, R.ERNST. Zeit fuer In- 
strumentenkunde v 67 n 12 Dec 1959 p 293-300, v 68 n 1, 
2, 3 Jan 1960 p 8-13, Feb p 21-9, Mar p 55-62. Design of 
high resolution nuclear magnetic resonance spectrographs ; 
review of recent developments presented in form useful for 
designer; requirements and construction of NMR-magnets; 
various methods of homogenizing and stabilizing magnetic 
fields; theoretical and electronic problems of spectrometer 
instrumentation. 246 refs. 


High Speed Spectrograph Shutter, J.C.CAMM. Rev Sci 
Instruments v 31 n 3 Mar 1960 p 278-9. Electromechanical 
shutter, which opens and closes 20-w spectrograph slit in 5 
usec after delay of 20 wsec, incorporates movable slit which 
is propelled across stationary spectrograph slit by thermal 
expansion of Joule-heated hairpin-shaped Nichrome wire. 


Large-Aperture Grating Spectrograph Utilizing Commercial 
Camera Components, A.M.BASS, K.G.KESSLER. Optical Soc 
America—J v 49 n 12 Dec 1959 p 1223-5. Spectrograph for 
visible and near infrared regions using f/4.5 telephoto camera 
lens as collimator and replica reflection grating of 600 lines/ 
mm; photographed spectrum covers spectral range of about 
8000 A with dispersion of about 200 A/mm in first order. 


Model Experiments on Design of Solid Iron Magnets for 
Use in Cosmic Ray Spectrographs, H.W.BENNETT, W.F. 
NASH. Nuovo Cimento—Supplemento v 15 n 2 1960 p 193-201. 
Model “picture frame’? magnets were constructed in order to 
investigate effects of geometry and of degree of magnetization 
on uniformity of magnetic induction; it is found that high 
inductions, with uniformity of plus or minus 3%, may easily 
be obtained over 90% of available volume for comparatively 
low power dissipation. 


New Glass Spectrograph, H.SCHELLER. J Sci & Indus 
Research v 18A n 11 Nov 1959 p 504-6. Instrument design 
based on principle of 3-prism spectrograph, with two cameras 
of different focal length and of large relative aperture for 
spectrographical recording of Raman emission of organic sub- 
stances or of other low intensity phenomena; mechanical 
design, illuminating devices, optical data and performance 
are given; apparatus applicable to organic and inorganic 
analysis is of rugged construction, easy to manipulate and 
permits components to be easily rearranged. 


Sensibilité et fidelité des oscillateurs autodyne en spect- 
roscopie hertzienne, M.BUYLEBODIN. J Physique et le 
Radium (Physique Appliquee) v 20 n 12 Dec 1959 p 159A- 
66A. Sensitivity and fidelity of ‘‘autodyne” oscillator in 
microwave spectroscopy; it is found that “‘autodyne”’ oscilla- 
tor, when used to display resonance lines directly, cannot have 
good fidelity when adjusted for maximum sensitivity; oscil- 
lator is described and patterns of resonance lines obtained 
are discussed. 


Six-Meter Radius Bent-Crystal Spectrograph for Nuclear 
Gamma Rays, A.H.KAZI, N.C.RASMUSSEN, H.MARK. Rev 
Sci Instruments v 31 n 9 Sept 1960 p 983-7. Instrument 
placed in operation at Massachusetts Inst of Technology, is 
particularly well suited for directly measuring neutron cap- 
ture y-rays produced by samples placed in through port 
of research reactor; spectrograph is designed to measure wave- 
lengths of y-rays in energy region from 0.1 to 4.0 Mev 
with estimated precision that varies from about 0.01% at 
0.1 Mev to 0.3% at 4 Mev. 


Some Techniques for Recording and Measuring Time-Re- 
solved Spectra, A.H.GABRIEL. J Sci Instruments v 37 n 2 
Feb 1960 p 50-3. Methods of recording time-variation of 
spectra of microsecond phenomena; apparatus employs rotat- 
ing mirror time-resolving device before slit of quartz photo- 
graphic spectrograph; writing speeds of up to 5.1 mm/us are 
obtained; pulsed calibration sources are described in which 
continuum at 26,000 K is maintained for 15 us. 


Spektrenneigung und Lineardispersion von Spektrographen, 
K.D.MIELENZ. Optik v 16 n 8 Aug 1959 p 500-7. Spectrum 
inclination and linear dispersion of spectrographs; calcula- 
tions for various types of grating and prism spectrographs ; 
it is shown that plane grating spectrographs, contrary to 
prism instruments, must necessarily be of achromatic design 
and must, therefore, dispense with possibility of increasing 
linear dispersion by tilting spectrum. 
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Untersuchung der Abbildung eines Plangitter-Spektrographen 
in Ebert-Aufstellung, H.KAISER, K.D.MIELENZ, F.ROSEN- 
DAHL. Zeit fuer Instrumentenkunde v 67 n 11 Nov 1959 
p 269-73. Image of plane grid Ebert spectrograph, employing 
spherical mirror, where slit is located underneath optical 
axis; study concerns slightly rhombic character of spectral 
lines, and blurs by coma in extremities of spectral region. 


Accessories. Spectrum Display Comparator, W.J.PRICE. Brit J 
Applied Physics v 10 n 8 Aug 1959 p 352-5. Instrument for 
evaluation in photographie spectroscopy is projection com- 
parator provided with means for displaying density profile 
of part of spectrum; design allows projected spectrum images 
to remain stationary for examination while density profile 
is displayed simultaneously on cathode ray tube; applications 
to both qualitative and quantitative spectrography outlined. 


Calibration. Interference Method for Calibration of Recording 
Spectrographs, R.A.FISHER. Optical Soe America—J v 49 n 
11 Nov 1959 p 1100-4. System for calibrating spectrum records 
produced by recording spectrographs; use of recorded inter- 
ference peaks produced in dispersed white light by Fabry- 
Perot etalon of high resolving power; calibration equations. 


Infrared. Polarizer for Far-Infrared Region, A.MITSUISHI, 
Y.YAMADA, S.FUJITA, H.YOSHINAGA. Optical Soc Amer- 
ica—J v 50 n 5 May 1960 p 4338-6. Construction of pile-of- 
plates polarizers for use in far-infrared spectrograph; more 
than 97% polarization obtained with 15 polyethylene sheets ; 
limitations due to light interference; application in reflectivity 
measurements on filter grating, dispersion gratings and 
reststrahlen crystals. 


Spectrographie infrarouge 4 haute dispersion, Y.CORNET, 
C.HAEUSLER, P.BARCHEWITZ. Acad des Sciences—Comptes 
Rendus v 248 n 23 June 8 1959 p 3290-1. High dispersion in- 
frared spectrography; study of Czerny type spectrograph to 
obtain vibration-rotation spectrum with precision between 
1.2 and 3 ww; apparatus incorporates calibration system based 
on Perot-Fabry standard. 


Microwave. Account of Certain Features of Radiospectroscope 
for Wavelength of 2.5-5 mm, A.ILBARCHUKOV, A.V.PRO- 
KHINDEEV. Radio Eng & Electronics v 4 n 7 1959 p 153-63. 
English translation of article indexed in Engineering Index 
1959 p 1296 from Radiotekhnika i Elektronika July 1959. 

Sur le pouvoir séparateur d’un spectrograph £6 utilisant 
un champ magnétique & rH constant, C.BASTARD. Acad des 
Sciences—Comptes Rendus v 248 n 23 June 8 1959 p 3295-7. 
Grating power of 8 spectrograph utilizing magnetic field with 
rH constant; design of new type of spectograph; use of revolv- 
ing magnetic field with plane symmetry having constant rH; 
r is distance of point to axis of revolution and H is magnetic 
intensity at same point. 

SPECTROMAT. See Colorimetry. 


SPECTROMETERS 


See also Air Pollution—Analysis; Chemical Analysis— 
Spectrographic; Magnetic Measuring Instruments; Mass Spec- 
trometers; Monochromators; Radioactive Materials; Rockets 
and Missiles—Tracking ; Spectrophotometers; Spectrum Analy- 
sis, 

Alpha-Ray Spectroscopy, S.A.BARANOV, A.G.ZELENKOV. 
Instruments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 
695-711. Principles of operation and basic characteristics of 
various instruments used for direct study of a-radiation, 
including scintillation spectrometers, pulsed ionization cham- 
bers, and magnetic a-spectrometers. 80 refs. 


Analog Integrator for EPR Spectra, R.P.SCHWENKER. 
Rev Sci Instruments v 30 n 11 Nov 1959 p 1012-13. Electro- 
mechanical analog integrator for obtaining continuous time 
integral of varying voltage, suited for applications where 
integrating times of greater than one min are encountered; 
its applicability to magnetic resonance data reduction of elec- 
tron paramagnetic resonance spectrometers. 


Apparatus for Studying Nuclear Quadrupole Resonance, 
E.IL.FEDIN, Yu.S.KONSTANTINOV. Instruments & Experi- 
mental Techniques (English translation of Pribory i Tekhnika 
Eksperimenta) n 2 Mar-Apr 1959 p 202-6. Layout of sensitive 
quadrupole radiospectrometer with recording of second har- 
monic of signal; equations for assessing intensity and form 
of nuclear quadrupole resonance signal detected by this method. 


Apparatus Function of Fabry-Peret Spectrometer With 
Rectangular Aperture, R.I.SEMENOV, E.E.FRADKIN, M.P. 
CHAIKA. Optics & Spectroscopy (English translation of 


Optika i Spektroskopiya) v 7 n 6 Dec 1959 p 462-4. Distortion 
caused by presence of aperture is evaluated;. results show 
good agreement with experimental findings. 


Atomic Beam E-H Gradient Spectrometer, B.BEDERSON, 
J.EISINGER, K.RUBIN, A.SALOP. Rev Sci Instruments v 
81 n 8 Aug 1960 p 852-3. In apparatus, capable of separating 
atoms in certain magnetic substates, with resolution and in- 
tensity greater than existing ones, potential difference is ap- 
plied to insulated pole faces of inhomogeneous magnet; result- 
ing E and H fields are then approximately congruent through- 
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out gap region; beam atom experiences forces, due to its 
effective magnetic moment and induced electric moment, can 
be made to balance for magnetic substates, independent of 
atomic velocity. , 

Autodyne Radiospectroscope with 38-Centimeter Range for 
Studying Blectron Paramagnetic Resonance, S.A.AKHMANOV, 
S.D.GVOZDOVER, Yu.S.KONSTANTINOV, I.T.TROFI- 
MENKO. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) 2 Mar-Apr 
1959 p 214-16. Operating characteristics of instrument using 
generator based on tube with running water and closed external 
feedback circuit; generator frequency is determined by oscilla- 
tory circuit in external feedback circuit; sample to be investi- 
gated is located in oscillatory circuit. 


Broadband Millimeter Wave Paramagnetie Resonance Spec- 
trometer, J.B.MOCK. Rev Sci Instruments v 31 n 5 May 
1960 p 551-5. Flexible instrument, transmission type microwave 
structure of which can be used between 50 and 150 k Mc; 
modified Varian magnet gives field of 28,000 gauss, homo- 
geneous to three gauss over typical sample area; Dewar 
vessel fits into 34-in. magnet gap and permits cooling of 
sample below lambda point of helium; millimeter waves are 
generated by backward wave oscillators, and harmonic con- 
version is used for frequency measurement and control. 


Double Focusing Zero Dispersion Magnetic Spectrometer, 
R.A.ALVAREZ, K.L.BROWN, W.K.H.PANOFSKY, C.T.ROCK- 
HOLD. Rev Sci Instruments v 31 n 5 May 1960 p 556-64. 
Spectrometer consists of two magnets, each about 0.25, 110° 
deflection, 30-in. radius of curvature, bending particles in 
same sense; for point source and for solid angles and momen- 
tum acceptance given, over 90% of trajectories terminate 
within circle of 2-in. diameter at focal plane. 


Equipment for Measurement and Stabilization of Magnetic 
Field in Spectrometers, Yu.S.EGOROV, D.M.SELIVERSTOV, 
G.D.LATYSHEV, A.ILSHERNOVOI. Acad Sciences USSR— 
Bul—Phys Series (English Translation) v 23 n 2 1959 p 234-9. 
(Columbia Tech Translations, New York, NY). Universal 
field meter and stabilizer has been developed for use with 
spectrometers; block and circuit diagrams are given; effective 
stabilization range is from 10 to 2500 oersted. 


Gold-Germanium Junctions as Particle Spectrometers, J.M. 
McKENZIE, D.A.BROMLEY. Instn Elec Engrs—Proc v 106 Pt 
B Supp n 16 May 1959 p 731-4. Investigation of Au-Ge p-n 
junctions for detection of a-particles and fission fragments ; 
use of protons, deuterons, a-particles and He? ions to show 
that output pulse is proportional to incident energy, provid- 
ing particle range does not exceed effective junction thick- 
ness; applications of these detectors in charged-particle spec- 
troscopy. Paper 2992E. 


High-Resolution NMR Spectrometer with Radio Frequency 
Controlled by Magnetic Field, R.FREEMAN, R.V.POUND. 
Rev Sci Instruments v 31 n 2 Feb 1960 p 103-6. Practical 
spectrometer for observation of high-resolution proton mag- 
netic resonance spectra at 380 Mc; field modulation is im- 
posed in such way that sideband responses are observed and 
this enables lock-in detection to be used, giving increased 
stability to baseline of records; spectra are displayed by 
slowly sweeping modulation frequency and thus are calibrated 
directly in frequency. 


Magnetic Alpha-Spectrometer, B.S.DZHELEPOV, R.B. 
IVANOV, V.G.NEDOVESOV, V.G.CHUMIN. Acad Sciences 
USSR—Bul—Phys Ser (English Translation) v 23 n 7 
1959 p 780-4. (Columbia Tech Translations, New York, NY). 
a-spectrometer is described which, together with resolution 
of approximately 0.10%, has transmission factor of order of 
0.3% of 4 pi which is order of magnitude higher than most 


instruments; spectrometer is described and its characteristics 
discussed. 


On Influence of Width of Monochromator Slits on Accuracy 
of Photoelectric Measurements of Intensity of Raman Lines, 
E.V.CHISLER. Optics & Spectroscopy (English translation 
of Optika i Spektroskopiya) v 8 n 3 Mar 1960 p 187-8. Depend- 
ence of mean-square error of measurements of line intensity 
on width of monochromator slits is examined from viewpoint 
of choice of optimum scanning conditions of spectrum. 


Rapid Scanning Microspectrofluorimeter, R.A.OLSON. Rev 
Sei Instruments v 31 n 8 Aug 1960 p 844-9. In apparatus for 
continuous scanning of spectra of microscopic objects, ad- 
justable linear spiral slit, rotated at 2 rps, provides oscillo- 
graphic presentation of either emission or absorption spectra; 
instrument was geveloped primarily for study of fluorescent 
structure in connection with photochemistry of living cells; 
alternate modification provides simultaneous recording of 
time course of spectral changes at several selected wavelengths. 


Recording Line Shapes in Pure Quadrupole Resonance, V.S. 
GRECHISHKIN. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 2 
Mar-Apr 1959 p 206-8. In high sensitivity apparatus for 
recording pure quadrupole resonance, Wang’s circuit is used 
to reproduce line shapes, while unknown lines are located with 
self-quenching super-regenerative detector ; signal-to-noise ratio 
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of 120 at. temperature of liquid air was achieved, using 50 ¢ 
sample of potassium chlorate; multiplet structure caused by 
spectrum of super-regenerator can be seen on recordings. 


Recording rf Spectrometer for Nuclear Quadrupole Zeeman 
Spectra, C.DEAN. Rey Sci Instruments v 31 n 9 Sept 1960 
p 934-41. Semi-automatic recording spectrometer system to 
find loci of magnetic field orientations, relative to single 
crystal sample, for which unsplit component occurs in Zee- 
man spectrum of chlorine nuclear quadrupole resonances from 
sample; system operates continuously without attention, ex- 
cept for approximately daily resetting, for up to several weeks, 
to obtain data for crystals with weak spectra. 


Simple High-Resolution Nuclear Resonance Spectrometer, 
R.KEUNING. Rev Sci Instruments v 31 n 8 Aug 1960 p 
839-43. Block diagram and components of using permanent 
magnet and very simple electronic circuits; resolving power 
of better than one part in 108 is obtained with samples of 
approximately 4.5 mm in diam, while stability and signal-to- 
noise ratio are satisfactory. 


Spectrometer for Studying Electron Paramagnetic Reson- 
ance, A.G.SEMENOV, N.N.BUBNOV. Instruments & Experi- 
mental Techniques (Translation of Pribory i Tekhnika Eksperi- 
menta) n 1 Jan-Feb 1959 p 96-100. Radiospectrometer for 
studying resonance in 3-cm waveband with h-f modulation 
of magnetic field and automatic adjustment of frequency of 
klystron generator by operating resonator; electric circuits 
of main units. 


Temperature Effects in Nuclear Magnetic Resonance Spectro- 
scopy, G.SLOMP. Rev Sci Instruments v 30 n 11 Nov 1959 
p 1024-7. Effects of variations in temperature of room air 
and magnet cooling water on performance of Varian V- 
4300-2 NMR _ spectrometer; how satisfactory control was 
attained by running refrigeration units continuously and 
regulating temperatures by controlling suction pressure on 
evaporators; under these conditions, spectra were reproducible 
to within % eps. 


Torus-Gitter-Spektrometer, H.GREINER, E.SCHAEFFER. 
Optik v 16 n 6 June 1959 p 350-7. Torus grating spectrometer ; 
calculations for design of spectrometer having fixed slits 
and coneave grating of toroidal surface in which grating 
is rotated to vary wavelength; conditions to obtain minimum 
astigmatism, from which most favorable ratio of radii of 
curvature of toroidal surface may be derived; gain obtained 
in radiation intensity through exit slit, is compared to that 
of spectrometer with spherical grating. 


Beta Ray. Production of Uniform Magnetic Field by Means of 
End-Corrected Solenoid, M.E.GARDNER, J.A.JUNGERMAN, 
P.G.LICHTENSTEIN, C.G.PATTEN. Rev Sci Instruments v 
81 n 9 Sept 1960 p 929-34. Calculations and experimental 
techniques used in producing magnetic field uniform to 0.01% 
in axial region comprising 63% of solenoid at maximum field 
strength of 480 gauss; field was designed for application to 
solenoidal B-ray spectrometer but has wide range of other 
applications. 


Sectorial Beta-Spectrometer with Double Focusing, D.L. 
KAMINSKII, M.G.KAGANSKII. Instruments Experimental 
Techniques (Translation of Pribory i Tekhnika Eksperimenta) 
n 1 Jan-Feb 1959 p 34-7. In spectrometer with double focusing 
of beam in nonuniform axially symmetrical magnetic field, 
source is placed in magnetic field and detector outside field; 
for solid angle of spectrometer equal to 0.9% of 4 pi, half- 
width of conversion line consists of 1.3%, for solid angle 
of 0.3%, halfwidth is equal to 0.36%. 


Stabilisation du champ magnétique d’un spectrométre 6, 
C.PLEINEVAUX. Assn des Ingenieurs Electriciens Sortis de 
VInstitut Electrotechnique Montefiore—Bul v 72 n 10 Oct 
1959 p 623-7. Stabilization of magnetic field of B-ray spectrom- 
eter of Nuclear Physics Center Liege, previously described 
by M.LEGROS, G.GUEBEN (see Engineering Index 1959 p 


1297). 


Theory of High-Resolution Beta-Ray Spectrometer with 
High Luminosity, H.DANIEL. Rev Sci Instruments v 31 n 3 
Mar 1960 p 249-52. Use of second-order perturbation theory 
to calculate electron orbits in “flat”? B-ray spectrometer with 
azimuth-independent magnetic field having symmetry plane ; 
abandoning first-order z focusing, it is possible to obtain 
much higher resolution at given transmission compared with 
usual pix 29-5 instrument; resolution data. 


Vibration-Rotation Structure in Absorption Bands 
for Calibration of Spectrometers from 2 to 16 Microns, 
E.K.PLYLER, A.DANTI, L.R.BLAINE, E.D.TIDWELL. US 
Bur Standards—J Research—Physics & Chem v 64A n 1 
Jan-Feb 1960 p 29-48. Suitable bands of common gases tabu: 
lated and remeasured to obtain accuracy of about 0.03 em 
throughout region and provide good calibrating points ; either 
precisely graduated grating circle_or standard atomic lines 
used with fringe system formed by Fabry-Perot interferometer ; 
features of individual bands; references to other publications. 


See also Gamma Rays—Measurement; Geophysics 
—Radioactivity ; Radioactive Materials—Measurement. 
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Automatic Single-Channel Scintillation Gamma-Spectrom- 
eter, A.N.PISAREVSKII, .B.SOSHIN. Instruments & Experi- 
mental Techniques (English translation of Pribory i Tekhnika 
Eksperimenta) n 3 May-June 1959 p 436-9. Device for auto- 
matic measurements and recording of differential spectra 
on chart of pen-recorder ; number of possible points on spectral 
histogram is 127, and only 14 accurate resistors are used in 
divider circuit; counting time at each point on spectrum is 
between 15 sec and 5 min; circuit of instrument does not 
contain step-by-step switches or other complicated switching 
devices. 

Compton-Electron ‘y-Spectrometer with Two-Directional 
Focusing, G.E.LEE-WHITING. Can J Physics v 38 n 6 June 
1960 p 720-50. Momenta of Compton electrons ejected in 
forward direction are measured in improved f-spectrometer 
which can select electrons with zero initial axial momentum, 
requires smaller length of detector, and in which higher- 
order radial focusing can be employed to sharpen spectral line 
of instrument; calculations of intrinsic line width are made 
and method for calculating optimum values of various spec- 
trometer parameters is given. 24 refs. 

Compton Two-Crystal Gamma Spectrometer with Large 
Aperture Ratio, V.V.OVECHKIN, A.A.SOROKIN. Instruments 
& Experimental Techniques (Translation of Pribory i Tekhnika 
Eksperimenta) n 1 Jan-Feb 1959 p 38-42. Layout of spectrom- 
eter without collimation of beam of y-quanta; method of 
eliminating influence of cascade transitions. 

Conversion of Amplitude Distributions into Energy Spectra, 
Yu.A.KAZANSKII. Instruments & Experimental Techniques 
(English translation of Pribory i Tekhnika Eksperimenta) n 
4 July-Aug 1959 p 540-6. Investigation of instrumental 
spectrum of pulse amplitudes and of efficiency of single-crystal 
scintillation y-spectrometer with CsI (Tl) crystal; number 
matrix, by means of which, using method of successive sub- 
tractions, amplitude pulse distributions were converted into 
energy spectra. 

La spectrographie des rayonnements gamma, A.F.BESSE. 
Acta Electronica v 3 n 3-4 July-Oct 1959 p 277-94. Gamma 
ray spectrography; components of spectrographic equipment ; 
study of fundamental circuits such as amplifier, pulse height 
analyzer, counting rate meter, photomultiplier power supply; 
conditions required to avoid spectral distortions due to detec- 
tor and to analyzer-counting rate meter unit. 

Response Spectra for Gamma Rays in CsI, W.F.MILLER, 
W.J.SNOW. Rev Sci Instruments v 31 n 8 Aug 1960 p 861-2. 
Calculation of response spectra for y-rays incident on two 
cesium iodide (thallium-activated) crystals, in interest of 
using them as scintillator material in y-ray spectroscopy ; 
crystals considered are right circular cylinders and y-ray 
energies are 0.661, 1.83, 2.76, and 3.13 Mev; comparisons 
between response spectra for CsI (Tl) and Nal (TI) crystals 
of same size. 

Study of Methods for Obtaining High Resolution with 
Pair Spectrometer, G.A.BARTHOLOMEW, P.J.CAMPION, 
K.ROBINSON. Can J Physics v 38 n 2 Feb 1960 p 194-216. 
Methods of improving resolution and line shape of flat magnetic 
field pair spectrometer with aid of specially designed detector 
apertures; performance of two such apertures; both types 
achieve marked improvement in peak shape; efficiency-resolu- 
tion functions of three types. 


Transistorized Pulse Height Analyzer for Gamma Spec- 
troscopy, R.T.GRAVESON. IRE Nat Convention Rec v 7 pt 9 
(Human Factors in Electronics, etc) 1959 p 202-13. Transistor 
circuits for pulse amplification, pulse amplitude discrimination, 
and for pulse shaping by 1 usec monostable trigger circuit 
described; unit will accept pulses whose amplitudes lie bhbe- 
tween 0.1 and 10 v, whose rise time is between 0.1 and 0.3 
usec; it will operate to maximum rate of approximately 
100,000 pulses per sec, 

Infrared. See also Instruments—Recording; Spectrum Analysis 
—Infrared. 

Apparatus for Measurement of Normal Spectral Emissivity 
in Infrared, A.G.MAKI, R.STAIR, R.G.JOHNSTON. US Bur 
Standards—J Research—Eng & Instrumentation v 64C n 2 
Apr-June 1960 p 99-102. Apparatus and methods are described 
for measuring normal spectral emissivity of metals and 
coating or oxides which tightly adhere to metals; examples 
of use of apparatus in measurements of emissivity of platinum 
and of oxidized Inconel within spectral region of 1.5 to 15 uw; 
measured values were reproduced to better than 5%. 


Automatic Slit Drive for Infrared Spectrometers, D.F. 
EGGERS, Jr, M.T.EMERSON. Optical Soe America—J v 50 
n 1 Jan 1960 p 11-18. Design considerations for potentiom- 
eters in servo system for adjusting slit width for single-beam 
infrared spectrometer to provide constant-energy output with 
changing frequency ; application to Perkin-Elmer monochroma- 
tor using prisms of CaF2, NaCl, KBr and CsBr. 

Five Meter Vacuum Spectrometer for Near Infrared, D.H. 
RANK, G.D.SAKSENA, G.SKORINKO, D.P.HASTMAN, T.A. 


WIGGENS, T.K.McCUBBIN, Jr. Optical Soc America—J v 
49 n 12 Dee 1959 p 1217-22. Vacuum spectrometer capable of 
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SPECTROMETERS—Infrared—Continued 
approaching maximum theoretical resolution of T7-in. diffrac- 
tion grating doubly passed; discussion of resolution of spectral 
details and measurement of wavelengths. 

Geometrical Optical Image Formation in Infrared Spectrom- 
eters, H.YOSHINAGA, B.OKAZAKI, S.TATSUOKA. Optical 
Soe America—J v 50 n 5 May 1960 p 487-45. Ray tracing 
with electronic computer for six optical systems used in 
infrared spectrometers to determine image broadening due to 
geometrical-optical aberrations; comparison of Littrow and 
Czerny-Turner optical systems; graphs showing curvature of 
image formed. 

Signal-to-Noise Ratio in Infrared Double-Beam Spectrom- 
eters, L.A.GRIBOV. Instruments & Experimental Techniques 
(English Translation of Pribory i Tekhnika Eksperimenta) n 
8 May-June 1959 p 448-51. Determination of dependence of 
signal-to-noise ratio of spectrometers operated according to 
null method, on parameters of amplifying and recording part 
of instrument; evaluation of resolving power of recording 
system. 

Microwave. Der phasenempfindliche Gleichrichter in der Hoch- 
frequenz-spektroskopie, W.ZEIL, H.K.BODENSEH. Zeit fuer 
Instrumentenkunde v 68 n 4 Apr 1960 p 76-81. Phase sensitive 
detector in HF spectroscopy; review of development; import- 
ance of extremely small bandwidth of amplifier system in 
microwave spectroscopy; advantages of phase sensitive detec- 
tor; example of 100 ke circuit to discuss various standard 
circuits. 

Precision Zeeman Modulation Microwave Spectrometer, R.W. 
ZIMMERER. Rey Sci Instruments v 31 n 2 Feb 1960 p 106- 
11. Instrument for measuring rotational fine structure of 
oxygen, by means of which measurement of line widths was 
made at pressure from 20 to 500 uw; use of transistor circuits 
to achieve design simplification and improvement. 


Simple Microwave Resonance Spectrometer, E.S.GRAVLIN, 
J.A.COWEN. Am J Physics v 27 n 8 Nov 1959 p 566-8. 
System, assembled from commercial waveguide and flanged 
components, uses 723 A/B reflex klystron operating at 10,000 
Mc/see with standard wave guide socket and mount; TVN- 
7BL type power supply drives klystron, which operates at 
300 v with 22 ma beam current; output, detector signal was 
amplified by twin T feedback amplifier; procedures for use; 
addition of resonant transmission cavity and appropriate 
matching devices makes unit useful research apparatus. 


Neutron. See also Accelerators—Accessories; Neutrons. 


Fast Neutron Spectrometer, E.A.ZHEREBIN, L.G.AN- 
DREEV, D.V.TIMOSHUK. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 5 Sept-Oct 1959 p 725-9. Spectrometer of telescopic 
type, using two scintillation counters; energy of neutrons is 
determined by sum of amplitudes of pulses from counters, 
from recoil protons formed in first organic crystal and losing 
energy residue in second one; combination of radiator and 
detector functions in one of counters and addition method 
considerably increase efficiency of instrument. 


Fast-Neutron Spectroscopy, B.V.RYBAKOV, V.A.SIDOROV, 
edited by N.A.VLASOV (English translation of Atomnaya 
Energiya, Supplement n 6 1958). Consultants Bureau Inc, 
New York, NY, 1960 121 p, $17.50. Emphasis of monograph 
is on time-of-flight method pioneered by authors in develop- 
ment of spectroscopic methods for fast neutrons, in energy 
range 0.3-30 Mev; other topics covered include recoil-nucleus 
method, proportional and _ scintillation counter telescopes, 
nuclear reaction method, pulsed neutron sources, neutron 
pean and time analyzer; energy-time-of-flight table 
included. 


Fast Neutron Time-of-Flight Spectrometer, G.C.NEILSON, 
W.K.DAWSON, F.A.JOHNSON. Rev Sci Instruments v 30 
n 11 Nov 1959 p 963-75. Use of either RF beam deflection 
method or gamma coincidence method to provide zero time 
indication for time-of-flight spectrometer suitable for use 
in mu-see region; systems are compatible and make use of 
same simple time-to-pulse-height converter; dependence of 
decay time of liquid scintillator on specific ionization of 
detected particle is used, to make neutron detector insensitive 
to gamma-rays. 41 refs. 


Multi-Channel Time-of-Flight Fast-Neutron Spectrometer, 
A.A.KURASHOV, A.F.LINEV, B.V.RYBAKOV, V.A.SIDO- 
ROV. J. Nuclear Energy: Reactor Science v 10 n 1-2 July 1959 
p 85-8. Multi-channel time-of-flight fast-neutron spectrometer 
described which uses natural modulation of cyclotron beam; 
time analyzer operates on ‘nonius’ principle, and has channel 
width of 1 msec; there are 256 recording channels, each 
eapable of accepting 2!° pulses. 


Neutron Spectrometer with Plane Crystal, Yu.Ya.KONO- 
KHOVICH, I.S.PANASYUK. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 3 May-June 1959 p 871-7. Spectrometer with plane 
erystal installed in vertical neutron beam of RFT graphite- 
uranium reactor; current of monochromatic neutrons was 
obtained, at energy of 0.1 ev, as high as 5.3-10° neutrons/min/ 
cm?; ratio between effect and background of incoherent 


SPECTROMETERS— Continued 


scattering is 130; operation of spectrometer (changing of 
samples, adjustment and reading of angles) is remotely 
controlled. 

Neutron Spectrometer with ‘Pulsed’ Cyclotron Beam, K.G. 
IGNAT’EV, I.V.KIRPICHNIKOV, S.I.SUKHORUCHKIN. In- 
struments & Experimental Techniques (English translation 
of Pribory i Tekhnika Eksperimenta) n 4 July-Aug 1959. p 
533-40. 256-channel neutron selector, using cyclotron, which 
vertically deflects deuteron orbits toward internal beryllium 
target, as neutron source; for distance of 15 m between neu- 
tron moderator and detector, selector has resolving power of 
0.024 wsec/m, 

Plane-Crystal and Bent-Crystal High Resolving-Power Neu- 
tron Spectrometer, D.BALLY, S.TODIREANU, E.TARINA, I. 
OLTEANU. Rev Sci Instruments v 31 n 6 June 1960 p 640-5. 
Calculation of resolving function and shape of rocking curves 
for plane-crystal spectrometers, taking into account effect 
of total reflection from collimator walk; features of crystal- 
type neutron spectrometers are described for plane-crystal 
and bent-crystal variants; when using calcite crystal, resolv- 
ing power of instrument is 0.53 wsec/m. 17 refs. 


2000-Channel Analyzer for Neutron Spectroscopy, J.HAHN, 
W.W.HAVENS, Jr. Rev Sci Instruments v 31 n 5 May 1960 
p 495-500. Time-of-flight analyzer for neutron spectroscopy, 
designed for use with pulsed accelerators operating at approxi- 
mately 60 cps, to obtain channel widths of 0.1 jtsec and dead 
time of 0.8 usec; electrostatic memory system, developed at 
Columbia University, to record data with minimum of dead 
time; slower larger capacity magnetic drum memory is used 
to read out electrostatic memory and accumulate data be- 
tween bursts. 


Nuclear. See Radiation—Measurement. 
Photoelectric. Double-Beam Spectrometer for Investigation of 


Spectra of Combination Scattering of Light, V.A.ZUBOV, 
G.G.PETRASH, M.M.SUSHCHINSKII. Instruments & Ex- 
perimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 819-21. Photo- 
electric spectrometer can operate in single-beam as well as in 
double-beam variants; in latter case, ratio of line intensities 
of spectrum under investigation to excitation line intensity 
is recorded, making it possible to eliminate instability in tube 
operation and of photomultiplier sensitivity. 


X-Ray. See also Instruments; Radiation—Measurement. 


Soft X-Ray Spectrometer Using Flow Proportional Counter, 
J.E.HOLLIDAY. Rev Sci Instruments v 31 n 8 Aug 1960 p 
891-5. Spectrometer operating in wavelength region of 30- 
200 A was built in order to study electronic properties of 
metals and alloys; detector is flow counter with 1000 A cel- 
lulose nitrate window; window sets upper limit of spectrom- 
eter and will transmit only 17% of radiation at 200 A; by 
using aluminized replica grating of 600 lines/mm, resolution 
was calculated to be 0.7 A for wavelength of 64 A; data on 
Mi,5 emission spectra of Mo and Nb, and K emission bands 
of C and Be. 


SPECTROPHOTOMETERS 


See also _ Medical Equipment and Supplies—Electronic ; 
Memory Devices ; Metals Analysis—Spectrographic ; Mineralogy 
ae Optical Instruments; Sewage Analysis; Water 

nalysis,. 


Agricultural Applications of the Dual-Monochromator Spec- 
trophotometer, G.S.BIRTH. Agric Eng v 41 n 7 July 1960 
p 482-5, 452. Description of instrument with wide optical- 
density range (0.00 to 6.00) to measure optical-density differ- 
ences of intact agricultural products; two monochromators 
cover spectral range from 500 to 1000 my; optical system, 
in vertical plane, is symmetrical about perpendicular vertical 
plane through lamp filament; enables detection of low pigment 
concentrations in biological tissue; used to indicate chlorophyll 
content of peaches, 


Automatic Phase Spectrophotometer for Range from 0.21 
to 2.5u, V.I.DIANOV-KLOKOV. Instruments & Experimental 
Techniques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 223-6. Circuit of modified double- 
beam phase’ spectrophotometer using as detectors FEU-25 
photomultiplier coated with sodium salicylate (0.21-0.65,1) 
and F's-Al photoresistor (0.65-2.51) ; each subrange is scanned 
in ¥%-1 min; field subtraction system used in oscillograph 
reduces power demanded from deflection stages. 


Eine Methode zur Streulichtbestimmung in Prismenspek- 
tralphotometern, F.FROEHLICH, M.SCHMUNTZSCH. Optik 
v 17 n 2 Feb 1960 p 65-9. Method for determination of stray 
light In prism spectrophotometers ; treatment allows numerical 
calculation of relative stray intensity and its spectral response; 


this is obtained by assuming special scattering function 
suitable for measuring, 


New Portable. Reflectance Spectrophotometer for Selection 
of Film and Filters for Aerial Photography, W.W.STEEN 
J.C.LITTLE. Photogrammetric Eng v 25 n 4 Sept 1959 p 
615-18. Illustrations and description of spectrophotometer built 
for US Army Engineer Research and Development Labora- 
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tories;, operating characteristics of instrument and examples 


- first field data; application to problem of film-filter selec- 
ion. 


Accessories. Attachment to SF-4 Spectrophotometer for Meas- 
uring Luminescence Spectra, A.P.KILIMOV, L.L.NAGOR- 
NAYA, B.A.ZADOROZHNYI. Instruments & Experimental 
Techniques (English Translation of Pribory i Tekhnika Ek- 
sperimenta) n 3 May-June 1959 p 451-4. Simple photoelectric 
attachment to SF-4 spectrophotometer (with photomultiplier 
tube) enabling measurements to be taken of luminescence 
spectra of solid or liquid samples in 330-550 mu region ; 
technique for determining spectral sensitivity of equipment and 
procedure for measuring spectra. 


Infrared. See Spectrum Analysis—Infrared. 
SPECTROSCOPES. See Spectrographs. 
SPECTRUM ANALYSIS 


See also Chemical Analysis—Spectrographic ; Coal—Analysis ; 
Colorimetry ; Counters—Electronic; Exploding Wires; Flame 
Research; Gasoline Analysis; Helium; Internal Combustion 
Engines—Wear; Lightning; Luminescence and Luminescent 
Materials; Materials Testing—Nondestructive; Medical Equip- 
ment and Supplies—Electronic ; Mineralogy—Analytical ; Mono- 
chromators; Nuclear Reactors—Measurements; Ore Analysis 
—Uranium Determination; Radio Measuring Instruments; 
Sewage Analysis; Slag—Analysis; Spectrographs; Spectrom- 
eters; Spectrophotometers; Speech; Ultraviolet Rays. 


Absorption by Infrared Bands of Carbon Dioxide Gas at 
Elevated Pressures and Temperatures, D.K.EDWARDS. Op- 
tical Soc America—J v 50 n 6 June 1960 p 617-26. Experi- 
mental data and empirical correlations for total absorption 
of 10 band groups in range 1.4 to 15 u, given for CO2 in Nez 
at total pressures from 0.5 to 10 atm, at 294 to 1390 K and 
mole fractions from 0.05 to 1.00; comparison with correlations 
of Howard, Plass and others. 


Acoustic Spectrum Analyser with Electronic Scanning, 
D.J.H.ADMIRAAL. Philips Tech Rev v 21 n 12 1959-60 p 
349-56. In original apparatus (1942) rotary switch was used 
for causing each of filter voltages to produce successive 
vertical deflections on oscilloscope, and second rotary switch 
was used to make horizontal deflection increase stepwise 
logarithmically with frequency; apparatus has been modernized 
at Institute for Perception Research at Eindhoven by replace- 
ment of both switches by silently-operating electronic switches 
using semiconductor diodes and transistors; use of printed 
wiring. 

Actinometric Determination of Dissociation of Carbon Di- 
oxide by Single Flash, M.H.BORTNER, V.D.POVARD, A.L. 
MYERSON. Optical Soc America—J v 50 n 2 Feb 1960 p 
172-3. Experimental study of amounts of COz2 dissociated by 
single flash of xenon-filled quartz flash tube as functions of 
voltage, capacitance, xenon pressure and thickness of quartz 
walls; application as flash spectroscopic source in vacuum 
ultraviolet. 


Application of Analog Computers to ESR Spectroscopy, 
M.L.RANDOLPH. Rev Sci Instruments v 31 n 9 Sept 1960 
p 949-52. By coupling analog computer to conventional high- 
sensitivity electron spin resonance spectrometer, total absorp- 
tion of ESR spectra can be obtained automatically with 
typical standard error of 8% for uncorrected data or 2% for 
simply corrected data. 


Atti VII seminario spettrochimico. Metallurgia Italiana 
v 52 n 6 June 1960 p 273-380. Papers presented at 7th Spec- 
trochemical Seminar, Gazzada, Italy. Thermodynamic calcula- 
tion and experimental suggestion in field of very high em- 
peratures, M.PIERUCCI, 273-5; Study on calibration of 
quantometers, R.PASSERI, 277-9; Influences of spectroscopic 
carbons on spectroscopic analysis, H.H.RUESSMANN, 280-7 
(in French); Spectrochemical investigations and techniques, 
L.RICCOBONI, 289-305; Present state of X-ray fluorescence 
spectrography, A.GIAVINO, 306-14; Spectrographic analysis 
of traces of residual elements in high purity lead, A.BIAN- 
CHINI, L.ZANAROLI, 315-19; Spectrographic method for 
analysis of alumino-silicate refractories, A.PORTA, 320-5; 
Spectrographie analysis of Al-Cu alloys, R.RAITERI, 326-7; 
Quantometric analysis of thin aluminum sheets, H.PFUNDT, 
828-30; Determination of phosphor in steel by direct spectro- 
graphic analysis using quantometer ARL 1.5 m PCQ Nr. 7200, 
B.BIANCHI, 331-5; New organic reagent for determination 
of copper in bauxites and derivative products, M.F.LANDI, 
336-40; Spectrophotometric methods for analysis of steels— 
determination of Mn, Ni, Mo, Cb, Ta, W, Ti, V, Co and Cu, 
A.SOMMARIVA, A.DEVOTI, 341-54; Spectrophotometric 
determination of antimony in copper alloys, M.L.FOGLINO, 
355-7; Method using molybdenum blue for spectrophotometric 
determination of phosphorus in steel, pig iron and iron ores, 
G.PICASSO, 358-65; Fluorimetric determination of gallium, 
M.F.LANDI, 366-71; Preliminary chemical and spectrographi- 
cal analysis of deep sea sample from Central Adriatic Sea, 
N.MENG CHIEREGO, D.BREGANT, 372-3; Further controls 
of carbon electrodes for spectrography, N.MENG CHIEREGO, 
373; Automatic spectral control of heat treatment, J.M. 
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LOPEZ de AZCONA, J.SAN RAMON ROFAST, 374-6 (in 
Spanish) ; New instruments for evaluating emission spectrog- 
raphy, M.LACHIN, 377-80. 


Behavior of de Iron Arce and Its Usefulness in Determina- 
tion of f Values, R.HEFFERLIN. Optical Soc America—J 
v 49 n 7 July 1959 p 680-5. Iron are spectra measurements were 
made with Pachen-Runge spectrographs and a-c ratio type 
photoelectric photometer allowing continuous scanning and 
recording ; temperature and self-absorption present in different 
parts of arc, and in are under different operating conditions, 
were determined and are presented for use in determining 
which lines are self-absorbed under given conditions; mechan- 
ism of deviation from equilibrium values of line intensities. 


Correction for Systematic Wavelength Shifts in Atomic 
Beam Devices, R.L.BARGER, K.G.KRESSLER. Optical Soc 
America—J v 50 n 4 Apr 1960 p 852-6. Methods for correct- 
ing frequency shift of light emitted or absorbed by atoms in 
atomic beam relative to frequency for stationary atom when 
light ray is not norma] to atom trajectory. 


Double Resonance Technique for Elimination of Proton 
Spin-Spin Splitting in High Resolution PMR Spectra, R. 
KAISER. Rey Sci Instruments v 31 n 9 Sept 1960 p 963-5. 
Application of strong RF field at resonance frequency of 
disturbing nucleus in addition to weak RF field used for 
observation of NMR spectrum; method whereby weak RF field 
is obtained by small RF modulation of magnetic field strength, 
is applicable to chemically nonequivalent groups of hydrogen 
nuclei to simplify interpretation of high resolution proton 
magnetic resonance spectra. 


Effects of MnO and CoO on 0.24-ev NiO Absorption Line, R. 
NEWMAN, R.M.CHRENKO. Phys Rev v 115 n 4 Aug 15 
1959 p 882-5. Measurements of change in 0.24-evy NiO absorp- 
tion band due to additions of MnO and CoO to NiO crystals; 
origin of band is interpreted as antiferromagnetic effect. 


Electronic Absorption Spectra of NH2 and ND2z K.DRES- 
SLER, D.A.RAMSAY. Roy Soe Lond—Philosophical Trans 
(Ser A) v 251 n 1002 Oct 8 1959 p 553-604. Absorption spectra 
photographed in region 3900 to 8300 A with 21 ft concave 
grating spectrograph; radicals produced by flash photolysis 
of 4NHs, 195NH3 and 144ND3; detailed study of ™NH2-15NH2 
isotope shifts suggests molecule has linear configuration in 
excited state and spectrum consists of long progression of 
bending vibration in this state; conclusions confirmed by 
rotational and vibrational analysis of 14NH2 and 14ND2 spectra. 


Energy Levels and Spectrum of Neutral Helium (‘He 1), 
W.C.MARTIN. US Bur Standards—J Research—Physics & 
Chem vy 64A n 1 Jan-Feb 1960 p 19-28. Table of energy based 
on most accurate observations now available given for neutral 
4He atom; several previously disturbing features of ‘He term 
scheme obviated by revised level values; in discussion of 
experimental results, some comparisons with theory made. 
30 refs. 

High Resolution Raman Spectroscopy of Gases, J.M.DOW- 
LING, B.P.STOICHEFF. Can J Physics v 37 n 6 June 1959 
p 703-21, Pure rotational Raman spectra of CoHs and C2Ds 
were photographed in second order of 21 ft grating; resolu- 
tion achieved was such that several lines due to single transi- 
tions were observed (and identified) in spectra of both 
molecules; analysis of these lines based on non-rigid asym- 
metric top yielded specified rotational constants for ground 
states; structural parameters presented; results analyzed; 
data tabulated. 


Il ruolo della spettroscopia di emissione nel campo nucleare, 
G.ROSSI. Energia Nucleare v 6 n 11 Nov 1959 p 696-701. 
Role of emission spectroscopy in nuclear field; role of emission 
spectrographic techniques in nuclear research emphasized ; 
usefulness and possibilities of spectral methods as applied to 
analytical chemistry, isotope determinations and high tempera- 
ture measurements; results of typical applications. 


New Description of Thorium Spectra, R.ZALUBAS. US 
Bur Standards—Monograph n 17 June 21 1960 103 p. Wave- 
lengths and estimated intensities in electrodeless lamp and 
spark sources are presented for 15121 lines of Th I, Th II, Th 
III, and, Th IV in spectral range from 2000 to 11550 A; most 
lines have been measured on three plates and some on as 
many as eight; few are included which have been measured 
only twice. 


Phesphorescence Spectra of Some Aromatic Acids at Liquid 
Air Temperature, B.A.PIATNITSKII. Acad Sciences USSR— 
Bul—Phys Series (English Translation) v 22 n 11 1958 p 
1296-8. (Columbia Tech Translations, New York, NY). Meas- 
urements yield information on triplet state which is first 
stage in several important chemical reactions; spectra are 
shown to have subrational structure and to comprise two 
common vibrational frequencies. 


Possibility of Reducing Aberration Factors in Analyzers 
with Nonuniform Fields, M.I.KORSUNSKII, V.V.ZASHK- 
VARA. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 3 May- 
June 1959 p 866-71. Jon-optical properties of multisector 
electrostatic analyzers used in spectroscopy of charged par- 
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ticles; it is shown that by selecting fields, main aberration 
factors in individual sectors may be reduced to zero, keeping 
high dispersion of apparatus. 


Radio-Frequency Spectroscopy of Excited Atoms, G.W. 
SERIES. Reports on Progress in Physics v 22 1959 p 280-328. 
Radio-frequency and optical spectroscopy are compared; 
standard results in theory of hyperfine structure are quoted; 
excitation of atoms and detection of RF resonances are 
discussed quantitatively; experiments are described in which 
techniques of ‘double resonance’, electron impact, and atomic 
beams are used; table of measurements is given. 82 refs. 


Simple Crystal Powder Source for Raman Spectroscopy, 
M.C.TOBIN. Optical Soc America—J v 49 n 9 Sept 1959 p 
850-5. Design and use of single versatile Raman source which 
gives good spectra of crystalline powders but may be used 
without modification for liquid samples as well. 


Symposium on Spectroscopic Excitation. ASTM—Special 
Tech Publ n 259 1960 62 p ($2.50). Papers presented at Sixty- 
second Annual Meeting, Atlantic City, June 24 1959. Introduc- 
tion, B.F.SCRIBNER; Matrix Effect in Excitation, J.K. 
HURWITZ; Effects of Gaseous Atmospheres on Excitation, 
G.ANDERMANN, J.W.KEMP; Some Properties of New or 
Modified Excitation Sources, M.MARGOSHES. 


Symposium on Spectroscopy. ASTM—Special Tech Publ n 
269 1960 246 p ($7.00). Papers presented at Third Pacific 
Area National Meeting, San Francisco, Oct 12-15 1959. In- 
troduction, E.H.ROGERS, J.B.MARLING; Challenges in 
Atomie Spectroscopy, J.R.MeNALLY, Jr; Spectroscopy of 
Radioactive Materials, J.G.CONWAY; Communications in 
Spectrochemical Analysis, D.L.FRY; Application of X-Ray 
Spectroscopy to Unsolved Problems in Geochemistry, I.ADLER: 
Future of X-Ray Fluorescence Instrumentation, J.W.KEMP ; 
Spectroscopy in Region 175 to 200 mu, W.W.KAYE; Analyti- 
cal Flame Photometry: New Developments, P.T.GILBERT, Jr; 
Special Problems in Determination of Tetraethyllead in Gaso- 
line by Flame Photometry, B.E.BUELL; Unpaired Electron 
via Electron Paramagnetic Resonance Spectrometry, R.H. 
SANDS; Maser Applications and Traveling-Wave Techniques 
for Magnetic Resonance Spectroscopy, A.E.SIEGMAN; Band 
Nomenclature for Ultraviolet Spectra of Conjugated Organic 
Compounds, F.W.FORBES, R.SHILTON; Some Comments 
Concerning Quantitative Infrared Spectroscopy, W.C.STEELE, 
M.K.WILSON ; Technique for Preparing Solid Organic Samples 
for Infrared Analysis, L.A.STRAIT, M.K.HRENOFF; Com- 
bination of Methods in Analysis of Complex Hydrocarbon 
Systems, N.D.COGGESHALL, W.HUBIS: Molecular Spec- 
troscopy in USSR, D.G.REA; Ultraviolet Spectroscopy: Aro- 
maticity of Carbonaceous Materials: Absorption Errors, R.A. 
FRIEDEL, J.A.QUEISER; Application of Some Spectrographic 
eee ae to Analysis of Water-Formed Deposits, C.H.AN- 

ERSON. 


Theory of Pressure-Induced Rotational Spectrum of Hy- 
drogen, J.VanKRANENDONK, Z.J.KISS. Can J Physics v 
37 n 10 Oct 1959 p 1187-98. Previously developed theory of 
induced infrared absorption is applied to pressure induced 
rotational spectrum of hydrogen; rotational band intensity 
is mainly due to quadrupolar induction effect, and to small 
interference effect between quadrupolar and overlap moments ; 
from experimental data on binary absorption coefficients, 
values of angle dependent overlap moments are obtained; 
poe bag ag dependence of binary absorption coefficient is cal- 
culated. 


Transmission Function for Bands with Doppler-Lorentz Line 
Shapes, R.F.HUGHES, H.HURWITZ, Jr, G.M.ROE. Optical 
Soe America—J v 50 n 3 Mar 1960 p 232-6. Calculation of 
mean transmission for spectral regions which have random 
frequency distribution of absorption resonances with Doppler- 
Lorentz profiles; use in interpretation of experiments to meas- 
ure oscillator strengths and of emissivity of high temperature 
gases, 


Ueber den Hinfluss der Bindungsform eines Elements auf 
seine Bestimmung mit der Emissionsspektralanalyse, P. 
DICKENS, A.BAEHR. Archiv fuer das Eisenhuettenwesen v 
31 n 3 Mar 1960 p 135-42 (discussion) 142-3. Effect of bond- 
ing type of element on its determination by emission spectrum 
analysis; fundamental investigation, with aluminum deter- 
minations (in argon atmosphere) being used as example; main 
part of investigation on electrodes containing Al either as 
Cu-Al alloy (0.02-4% Al) or as AleO3s; how bonding type 
affects results; possible adjustments of technique suggested. 


Untersuchungen ueber die Statistik der Schwankung von 
Linienintensitaeten bei periodischer Funkenentladung, H. 
KREMPL, H.SPAETH. Archiv fuer das Hisenhuettenwesen v 
31 n 8 Aug 1960 p 473-7. Investigations concerning statistics 
of variations in spectrum line intensities during periodic 
sparking; description of specially designed apparatus and 
technique for observation of individual spark discharges at 
intervals of 10-7 see and 4-760 Torr; conclusions. 


Utilisation de la spectrometrie des photons gamma dans 
l’analyse chimique, P.GAUTHIER. Acta Electronica v 3 n 3-4 
July-Oct 1959 p 295-305. Utilization of y-ray spectrometry in 
chemical analysis; basies of y-spectrometry; techniques devel- 


oped by author to show how simple chemical separation 
followed by y-spectrometry can solve problems where direct 
y-spectrometry is of no avail. 

Vacuum Ultra-Violet Absorption Spectra of Halogen Mole- 
cules, J.LEE, A.D.WALSH. Faraday Soec—Trans v 55 n 440 
pt 8 Aug 1959 p 1281-92. Absorption spectrum of chlorine in 
wavelength range 2100-1070 A; continuous absorption extend- 
ing to short wavelengths of about 1800 A is associated with 
intravalency-shell transitions; banded absorption between 
1870 and 1070 A ascribed to Rydberg transitions ; possible 
assignments are suggested, based mainly upon predictions 
of energy order and vibrational frequencies for Rydberg 
states. 


Value of Rydberg Constant, W.C.MARTIN. Phys Rev v 
116 n 3 Nov 1 1959 p 654-6. Spectroscopic measurement of 
Houston and Chu pertinent to Rydberg constant is adjusted 
to new wavelength value (5015.6779 plus or minus 0.0003 A in 
air) for helium line they used. 


Versatile Apparatus for Automatic Recording of Absolute 
Fluorescent Spectra, F.R.LIPSETT. Optical Soe America—J 
v 49 n 7 July 1959 p 673-9. Design and operation of optical 
system for: obtaining spectra of strongly absorbing specimens 
in “reflection”, and of weakly absorbing specimens in trans- 
mission, and for determining quantum efficiency; system is 
calibrated photometrically by standard tungsten-quartz lamp ; 
corrections are made by means of cam driven in synchronism 
with wavelength drive of detecting monochromator. 


Vibration-Rotation Spectra of HCN, D.H.RANK, G.SKOR- 
INKO, D.P.EASTMAN, T.A.WIGGENS. Optical Soe America 
—J v 50 n 5 May 1960 p 421-32. Spectrum analysis of linear 
unsymmetrie molecule HCN, permitting determination of 21 
constants for prediction of vibrational frequencies and 10 
constants for predicting B values for various vibrational states ; 
measurements in 1-3 microp region with 5-m vacuum spec- 
trograph; lines in 0110-000 band. 


Audio. See Noise—Measurement. 
Infrared. See also Chemical Analysis—Spectrographic ; Coal— 


Analysis; Glass—Analysis; Hydrocarbons—Analysis; Infrared 
Rays; Methane; Petroleum Analysis—Spectrographic; Photo- 
graphic Film—Processing ; Physics—Molecular; Spectrographs 
—Infrared; Spectrometers—Infrared. 


Infrared Analysis is Quick & Easy, W.M.TUDDENHAM, 
S.R.ZIMMERLEY. Eng & Min J v 161 n 7 July 1960 p 92-4. 
Experience with solution of analytical problems ranging from 
exploration to finished copper at Kennecott’s Research Center 
using infrared spectrophotometer. 


Infrared Spectra of Organic Compounds in Region 15-35 
Microns: Thirteen Organic Oxygen, Nitrogen, Sulfur, and 
Silicon Compounds, C.A.FRENZEL, D.W.SCOTT, J.P.Mc- 
CULLOUGH. US Bur Mines—Report Investigations n 5658 
1960 17 p. Infrared absorption curves for 13 organic com- 
pounds were obtained from automatically recording commercial 
spectrophotometer using CsBr optics; wavelength calibration 
was based on absorption bands of atmospheric water and 
carbon dioxide; results are being used with experimental 
thermodynamic data in calculating tables of thermodynamic 
properties. 

Interferometric Spectroscopy in Far Infrared, J.STRONG, 
G.A.VANASSE. Optical Soc America—J v 49 n 9 Sept 1959 
p 844-50. Comparison of new interferogram method with 
Michelson’s visibility technique for obtaining spectral distri- 
butions interferometrically in visible region; grating spectrom- 
eter for far infrared yields better resolving power than 
monochromator method; illustrative example gives spectrum 
of H20 from 167 to 1250 microns. 


Investigation of Temperature Dependence of Infrared Ab- 
sorption Band Intensity in Liquids, P.A.BAZHULIN, V.N. 
SMIRNOV. Optics & Spectroscopy v 6 n 6 June 1959 p 
485-90. (English translation of Optika i Spektroskopiya). 
Quantitative measurements of intensity of infrared absorption 
bands of series of liquids at different temperatures; discussion 


of pretence found from dependence deduced theoretically. 
refs. 


Optically Calibrated Infrared High Pressure Cell, D.E. 
WILLIAMSON, I.A.NICHOLS, B.SCHURIN. Rev Sci Instru- 
ments v 31 n 5 May 1960 p 528-32. Large aperture cell for 
use in pressure broadening studies of gases in infrared 
region of spectrum; cell is tight at both vacuum and 1000 
psi, and is constructed of stainless steel with caleium fluoride 
windows; method of measuring short path length cell spacing 
to accuracy of 1% using optical “butterfly”; data on pressure- 
induced distortion of cell path length for ecaleium fluoride 
windows and optical glass windows. 

Spectroscopie infrarouge et structure moleculaire, H.H. 
NEILSEN. J de Physique et le Radium v 21 n 1 Jan 
1960 p 24-30. Infrared spectrum analysis and molecule struc- 
ture; even if molecule has no permanent electric moment, 
infrared spectrum contains rotation bands if vibrations of 
molecule induce electric moment; resolution of bands permits 
computation of two different moments of inertia, and yields 


considerable amount of information concerning size and 
shape of molecule. 
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SPECTRUM ANALYSIS—Continued 


Techniques for Measuring Infrared Absorption Spectra of 
Fused Salts, J.GREENBERG, L.J.HALLGREN. Rev Sci In- 
struments v 31 n 4 Apr 1960 p 444-5. Absorption spectra of 
NaNO2 and LiNOs in both solid and liquid phase, obtained 
by two methods; in one case, salt is supported in interstices 
of fine mesh platinum screen, and in other case, measurements 
were made in reflectance cell. 


Zur Messgenauigkeit bei der Bestimmung der Absorptions- 
konstanten von Halbleitern im infraroten Spektralbereich, F. 
OSWALD. Optik v 16 n 9 Sept 1959 p 527-37. Accuracy of 
measurement during determination of semiconductor absorp- 
tion constants in infrared; optimum specimen thicknesses and 
attainable accuracy are determined both for single ray and 
double ray spectrophotometers ; steps to be taken against inter- 
ference, particularly by stray light. 


Light Sources. Continuous Emission of Hydrogen Plasmas, 
F.MASTRUP. Optical Soe America—J v 50 n 1 Jan 1960 p 
32-5. Analysis of hydrogen plasma for use as light source for 
spectroscopic analysis and photolysis; continuous absorption 
coefficients for bound-free and free-free transitions of H 
and H-; total absorption coefficients for hydrogen plasmas of 
1, 10, 30, 100 and 300 atm at 10,080, 12,600, and 16,800 K; 
<eevenon of continuous emission from 1-em layer of hydrogen 
plasma. 


Dependence of Integral Intensity of Spectrum Lines on 
Absolute Concentration of Atoms in Are Discharge, I.V. 
DVORNIKOVA. Acad Sciences USSR—Bul—Phys Series (Eng- 
lish Translation) v 22 n 6 1958 p 674-7. (Columbia Tech 
Translations, New York, NY). Measurement of absolute 
concentration of atoms in interelectrode gap from self-adsorp- 
tion of spectrum lines; Fabry-Perot interferometer was 
used; experimental points fit theoretical growth curve satis- 
factorily; average scatter is plus or minus 10%. 


Digital Pulse Integrator for Flash Intensity Measurements, 
H.H.KRAMER, E.J.BAIR. Optical Soc America—J v 50 n 6 
June 1960 p 607-10. Circuit for digital pulse integrator for 
measuring voltage-time area of photocurrent pulses obtained 
in measurements on xenon flash tube; data are displayed 
digitally on decade scaler; circuit tests with pulses of various 
shape. 


Optical Cell for Observation of Raman Scattering in Gases 
at High Pressures, J.C.STRYLAND, A.D.MAY. Rev Sci 
Instruments v 31 n 4 Apr 1960 p 414-15. Method for obtain- 
ing intense illumination, in which use is made of very high 
compressional strength of glass; compressed gas is contained 
in enclosed space outside thick-walled glass tube; inside 
tube water-cooled mercury lamp is inserted; Pyrex tubes of 
0.5 in. ID and 0.75 in. OD thus withstand pressures in excess 
of 3000 atm; scattered light is observed through conventional 
selfsealing window. 


Theory of Operation and Constructional Principles of High- 
Precision Spectroscopic Spark Source, A.BARDOCZ. Brit J 
Applied Physics v 10 n 7 July 1959 p 310-14. For production 
of time resolved spark spectra, electronically controlled source 
operating with high precision in time is necessary ; to illustrate 
time resolved spectrochemical analysis, separation of back- 
ground of spark spectrum was carried out by means of rotat- 
ing disk placed before slit of spectrograph; owing to separa- 
tion of background working curve obtained is straight line 
even in case of small percentage contents. 


Measurements. See Radiometers. 
Microwave. See also Spectrometers—Microwave. 


Absorption of Microwaves in Ethyl Chloride, G.P.SRIVA- 
STAVA. Phys Soc—Proc v 74 n 478 pt 4 Oct 1959 p 401-7. 
Pressure variation of microwave absorption coefficient of 
CeHs.Cl in vapor state studied at frequencies of 0.29 em 
and 1.14 em; found that Van Vleck and Weisskopf’s theory 
of absorption due to pressure broadened lines can explain 
approximately pressure variation up to one atmosphere pres- 
sure in this case; allowed rotational frequencies of Q and R 
branches computed from rotational constants of C2Hs.Cl. 


Nuclear. See also Oil Well Logging—Radioactive; Physics— 
Nuclear; Spectrographs; Spectrometers. 


Courbes theoriques de complexation et de desassociation 
en resonance magnetique nucleaire, G.MAVEL. J de Physique 
et le Radium v 21 n 1 Jan 1960 p 37-46. Theoretical curves 
of complex formation and dissociation in nuclear magnetic 
resonance; Gutowsky-Saieka chemical exchange laws are used 
to establish curves; it is possible to account for separate ele- 
mentary processes using their independent equilibria (in 
first approximation) in binary mixture. 


High-Resolution Nuclear Magnetic Resonance, R.J.JAKOB- 
SEN. Battelle Tech Rev v 9 n 3 Mar 1960 p 9-12. Nuclear 
magnetic resonance offers technique for studying structures 
of compounds; phenomenon provides way of “tuning-in” and 
observing magnetic fields of nuclei of atoms; in conjunction 
with other spectroscopic techniques it will provide scientists 
with materials data which could be only hypothesized previ- 
ously; some applications of NMR in petroleum industry are 


discussed. 


SPECTRUM ANALYSIS—Continued 


Neutron Spectroscopy with Nuclear Explosions, D.J. 
HUGHES. Nucleonies v 18 n 7 July 1960 p 54-8. Results of 
neutron spectroscopy measurements, consisting of neutron- 
resonance parameters, furnish detailed view of energy levels 
in very narrow region of excitation energy of compound 
nucleus for large number of nuclei; advantages of utilizing 
enormous source intensity of single nuclear explosion, which 
could provide data on resonance cross sections equal to several 
thousand years operation of currently available research 
reactors and facilities, are discussed. 


Nuclear Magnetic Resonance, D.J.KROON. Philips Tech 
Rev v 21 n 10 Aug 30 1960 p 286-99. Theory of nuclear mag- 
netic resonance, and of specific absorption it causes of electro- 
magnetic waves by atomic nuclei placed in magnetic field is 
discussed; characteristic differences between absorption spec- 
tra of liquids and solids, and equipment for recording absorp- 
tion spectra are described; application of nuclear magnetic 
absorption spectra for study of structure of molecules and 
crystals is illustrated. 


Nuclear Magnetic Resonance in Solids, E.R.ANDREW. Brit 
J Applied Physics v 10 n 10 Oct 1959 p 431-7. Basic principles 
of nuclear magnetic resonance explained, and outline given 
of apparatus needed to detect phenomenon; application of 
nuclear magnetic resonance to solids discussed in detail; 
account given of various interactions which generate reso- 
nance spectrum and of associated spin lattice relaxation 
mechanisms. 44 refs. 


Nuclear Resonance Absorption Circuit, F.N.H.ROBINSON. 
J Sci Instruments v 36 n 12 Dee 1959 p 481-7. Practical 
design details and description of circuit which combines sen- 
sitivity and flexibility of conventional circuits using separate 
oscillator, with convenience and freedom from microphonics 
of marginal oscillator circuits; in particular, it permits ‘use 
of very low levels of oscillation; sensitivity factors. 


Selective Pressure Broadening and Stark Effect, L.I.MAIS- 
SEL. Phys Soc—Proc v 74 n 475 pt 1 July 1959 p 97-100. 
Broadening of spark lines from condensed discharge in Ne 
and A compared with their Stark effects, and good correlation 
obtained, indicating that Stark effect is important as cause 
of line broadening for other elements besides Hz and He. 


Ultraviolet. See Monochromators. 


X-Ray. See also Chemical Analysis—Spectrographic; Electro- 
plating—Thickness Measurement; Gasoline Analysis; Metals 
Analysis—Spectrographic; Ore Analysis; Spectrographs—X- 
Ray; Spectrometers—X-Ray; X-Rays. 

Organische Loesungsmittel in der Flammenspektrometrie, 
A.PUESCHEL, S.ECKHARD. Archiv fuer das Eisenhuetten- 
wesen v 30 n 12 Dee 1959 p 731-5. Organic solvents in flame 
spectrometry ; purpose of investigation is to find reason why 
line intensity is greater when alcohol solutions rather than 
aqueous solutions of chromium, manganese, and iron salts 
are atomized; explanation is combined effect of surface ten- 
sion of water vs alcohol, flame temperature, and “reducing 
character’”’ of flame. 


Quelques elements de la technique de la_ spectrographie 
par fluorescence de rayons X, R.DIAMENT, M.MARIEE, H. 
BIZOUARD, G.POMEY. Metaux Corrosion-Industries v 34 n 
412 Dec 1959 p 475-84. Some elements of spectrography by 
X-ray fluorescence; study of various factors governing applica- 
tion of technique to analysis of steel and iron ore; conclusions 
relative to apparatus employed and to preparation of samples. 


SPEECH 


See also Automatic Control—Voice Actuated; Electric Com- 
munication; Information Theory—Bibliography; Telephone. 


Duration of Syllable Nuclei in English, G.E.PETERSON, 
I.LEHISTE. Acoustical Soe America—J v 32 n 6 June 1960 
p 693-703. Influence of preceding and following consonants 
on duration of stressed vowels and diphthongs in American 
English; spectrographic analysis of 1263 words; influences of 
various classes of consonants on duration of nucleus. 10 refs. 


Les spectres evolutifs des phonemes de la langue Francaise, 
P.CHAVASSE, L.PIMONOW. Annales des Telecommunications 
v 14 n 11-12 Nov-Dee 1959 p 301-12. Developed spectra of 
phonemes of French language; frequency analyzer for visual 
display of spectra and amplitude of transient sounds; pic- 
tures displaying 52 basic sounds illustrate spectral amplitude 
vs frequency for each sound and variations of spectral density 
over frequency range with time in each case. 


New Instruments and Methods for Speech Analysis, T. 
SAKAI, S.I.INOUE. Acoustical Soc America—J v 32 n 4 
Apr 1960 p 441-50. Comparison of method of analyzing vocal 
sound by Sonograph using natural wave forms with method 
using zero-crossing waves; three new devices for speech 
analysis ; study of vowels and consonants in Japanese language. 


Artificial. See Speech—Synthes?s. 
Compression. See Electric Communication. 


Intelligibility. See also Audition; Microphones; Radio Ampli- 
fiers; Radio Telephone; Radio Transmission; Sound Recording 
and Reproduction; Speech—Synthesis. 
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SPEECH—Intelligibility—Continued 

Electronic Speech Sampler for Studying Effect of Sample 
Duration on Articulation, R.FATEHCHAND, R.AHMED. 
Instn Telecommunication Engrs—J v 5 n 2 Mar 1959 p 86-8. 
In electronic speech sampler described start of any word is 
signaled by pulse which operates subsequent electronic delay 
and gate; thus, segments of vowels, semi-vowels and con- 
sonants accurately determined in position and duration may 
be successively and continuously presented to group of listeners 
for articulation tests; pertinence to voice operated devices, 
computer inputs, etc. 

Sound Energy Integrator with Electrostatic Squaring De- 
vice, J.P.A.LLOCHNER, P.MEFFERT. Acoustical Soe America 
—J v 32 n 2 Feb 1960 p 267-73. Instrument for analyzing 
transient phenomena in auditoria device incorporates electro- 
static squaring mechanism and electronic counter as registra- 
tion unit; applications in speech intelligibility tests; instru- 
ment is versatile, easy to operate, and has high accuracy under 
normal operating conditions. 

Speech Bandwidth Compression Through Spectrum Selec- 
tion, K.D.KRYTER. Acoustical Soe America—J v 32 n 
May 1960 p 547-56. Subjective tests of Harvard Phonetically 
Balanced words and of sentence intelligibility on speech filtered 
by various bandpass filters and by several configurations of 
one, two or three bandpass filters, each only 500 eps wide; 
best single contiguous bandpass system required twice effec- 
tive bandwidth as best three-band system for equal speech 
intelligibility. 

Synthesis. Bandwidth Compression by Means of Vocoders, F.H. 
SLAYMAKER. IRE—Trans on Audio v AU-8 n 1 Jan-Feb 
1960 p 20-6. Speech information may be transmitted over 
considerably reduced bandwidth by transmitting only informa- 
tion necessary for reconstruction of speech sounds by receiv- 
ing equipment; this information is carried in spectrum shape, 
fundamental pitch, and intensity; use of vocoder to accomplish 
this. 

Correlator Employing Hall Multipliers Applied to Analysis 
of Vocoder Control Signals, A.R.BILLINGS, D.J.LLOYD. 
Instn Elee Engrs—Proe v 107 pt B (Electronic & Communica- 
tion Eng) n 35 Sept 1960 p 4385-8. Auto- and cross-correlators 
using Hall-effect multipliers are well suited to act as multiply- 
ing elements and as modulators in associated circuits, provided 
that one of time functions to be multiplied has narrow band- 
width; examples of measured auto- and _ cross-correlation 
functions for sine waves and noise and for control signals of 
vocoder; redundancy of vocoder signals. Paper 3295 E. 

Hormonic System for Compressing Speech Spectra, A.A. 
PIROGAYV. Telecommunications n 3 1959 p 229-42. English 
translation of article indexed in Engineering Index 1959 p 
1302 from Elektrosvyaz March 1959. 

Toward Model for Speech Recognition, K.N.STEVENS. 
Acoustical Soe America—J v 32 n 1 Jan 1960 p 47-55. Study 
of acoustical problems of mechanical speech recognition and 
synthesis; proposed approach to design of machine which 
eould act as speech recognizer or synthesizer, either accepting 
speech wave and generating phonetical symbols, or vice versa; 
device would utilize frequency and periodicity analyzer and 
analog of vocal tract. 

SPEECH RECORDERS. See Sound Recording and Reproduc- 
tion; Tape Recorders—Sound. 

SPEED GOVERNORS. See Clutches. 

SPEED INDICATORS. See Tachometers. 

SPEED REDUCERS 

See also Gears; Gears—Marine. 

Thermal Instability in High Speed Gearing, W.P.WELCH, 
J.F.BORON. Am Soc Naval Engrs—J v 72 n 8 Aug 1960 p 
471-85. Consideration of propulsion gear for naval and mer- 
chant vessels, and mainly tooth failure by fatigue in bending; 
instability theory is developed which takes into account tend- 
ency of thermal effects to be regenerative; it provides expla- 
nation for several heretofore unexplained cases of tooth failure 
in high speed high horsepower reduction gears; experimental 
verification of theory is presented and some of conditions for 
avoiding thermal instability are described. 

Design. See Gears—Standards. 

Lubrication. See Lubrication—Gears. 

SPEED REGULATORS. See Electric Control; Electric Drive— 
Variable Speed; Electric Motors—Control; Governors; Paper 
Machinery—Drives; Rolling Mills—Control. 

SPEEDOMETERS. See Instruments—Manufacture. 

SPHALERITE. See Lead Zine Deposits. 

SPHEROMETERS. See Measurements. 

SPILLWAYS 

See also Dams-——-Models; Hydraulic Structures. 


Hood Inlet for Closed Conduit Spillways, F.W.BLAISDELL. 
ASCE—Proe v 86 (J Hydraulics Div) n HY5 May 1960 Paper 
n 2478 p 7-31. Inlet is formed by cutting circular pipe at 
angle and placing pipe so that crown projects beyond invert; 
capacity and performance of spillway for variations of hood 
inlet length, conduit slope, wall thickness, and approach 


Energy Dissipators. 


SPILLWAYS—Continued 
conditions are discussed; effect of vortices on spillway ca- 
pacity is shown and anti-vortex devices are developed ; scour 
in vicinity of hood inlet is determined for various sizes of 
stone; equations for scour-hole dimensions. 

Siphon Spillways, D.V.JOGLEKAR. Irrigation & Power 
(India) v 16 n 4 Oct 1959 p 441-63. Results of Indian experi- 
ments on hooded or saddle type and circular or volute type 
spillway siphons; data on model prototype conformity and dis- 
similarity, vibrations, and improvement in design of high head 
siphons. 

Spillway and Conduits for Table Rock Dam, White River, 
Missouri, C.J.POWELL, C.W.BRASFEILD. US Waterways 
Experiment Station—Tech Report n 2-504 June 1959 19 p, 89 
supp p. Four models were used to determine efficiency of 
spillway crest and develop adequate stilling basin for spillway 
and conduit discharges; studies revealed need for higher baffle 
piers in stilling basin and showed that first row of baffles 
could be moved downstream; final conduit outlet-portal design 
eliminated original serrations in spillway bucket and incor- 
porated upward-sloping deflector and splitter blocks. 

Spillway and Outlet Works, Townshend Dam and Reservoir, 
West River, Vermont, D.R.BUCCI, T.E.MURPHY, F.R. 
BROWN. US Waterways Experiment Station—Tech Report 
n 2-497 Apr 1959 19 p, 35 supp p. Use of 1:50 scale model 
on hydraulic performance of L-shaped side-channel spillway 
and longitudinal discharge channel; vertical upstream face of 
weir was changed to 8-on-1 slope during tests; tests revealed 
that discharge channel floor could be raised considerably and 
that upstream face of dam needed rip-rap protection. 


Zur Praxis der Tosbeckenbemessung, G.WOBUS. Dresden. 
Technische Hochschule—Wissenschaftliche Zeit v 8 n 4 
1958/59 p 707-16. Practice of stilling basin determination ; 
simplified graphical method for calculation of dimensions of 
stilling basin for spillway; depth calculation of basin in case 
of free hydraulic jump. 


Amortiguador de energia cinetica para 
laminas vertientes y plateas, J.S.GANDOLFO, R.DIEGO 
COTTA. Colegio de Ingenieros de Venezuela—Revista n 284- 
285 Nov-Dee 1959 p 3-17. Kinetic energy dissipators for spill- 
ways and aprons; results of model studies of spillways. 


Hydraulic Design of Slotted Spillway Buckets, G.L.BEICH- 
LEY, A.J.PETERKA. ASCE—Proe v 85 (J Hydraulics Div) n 
HY10 Oct 1959 pt 1 Paper n 2200 p 1-36. Slotted roller bucket 
for use as submerged energy dissipator is developed from 
hydraulic model tests and is compared with solid-type bucket; 
charts are presented for hydraulic design of slotted bucket for 
various combinations of discharge, height of fall, and tail 
water range; bucket is shown to be particularly suited to in- 
stallations where tail water is too deep for hydraulic jump. 

Improved Tunnel Spillway Flip Buckets, T.J.RHONE, A.J. 
PETERKA. ASCE—Proc v 85 (J Hydraulics Div) n HY12 Dee 
1959 pt 1 Paper n 2316 p 53-76. Consideration of several 
buckets, of type used to deflect or flip tunnel spillway dis- 
charges downstream, in terms of their desirable or undesira- 
ble features; new types of buckets developed from hydraulic 
model tests are described; dimensionless curves aid in deter- 
mining jet trajectory length, spreading of jet, tail water 
drawdown at bucket, and pressures on floor and side walls of 
bucket. 

Gates. See also Flow of Water—Measurement. 


Elementi per lo studio idraulico degli organi di secarico 
profondo da serbatoi, desunti da ricerche sperimentali, A. 
GHETTI. Energia Elettrica v 36 n 9 Sept 1959 p 801-16. Data 
obtained by experimental hydraulic study of deep water dis- 
charge from reservoirs; model (1/10) of discharge gate of 
reservoir at Vajont having 148 and 208 m head was _ per- 
formed; pressure on sluice gate, outlet flow, Froude and Reyn- 
olds numbers, aeration and other data are obtained. 

Old River Overbank Structure; Forces on Panel Gates, C.J. 
POWELL. US Waterways Experiment Station—Tech Report 
n 2-491 Feb 1959 15 p, 12 supp p. 1:8 scale model that repro- 
duced one full bay with 15 operating panel gates, plus short 
section of each adjacent bay, was used to determine: (1) 
maximum tensile stress that would be induced in panel lift 
cables; (2) maximum hinge-pin reactions; and (3) effective- 
ness of stilling basin action under maximum flood conditions ; 
information gained can be used as guide in computing forces 
that might oceur during any method of panel gate operation. 

SPINELS. See Crystals; Glazes—Coloring; Magnetic Mate- 
rials; Petrology; Refractory Materials. 


SPINNING. See Cotton Yarn—Spinning; Sheet Metal Working 


—Spinning ; Woolen and Worsted Yarn—Spinning; Yarn— 
Spinning. 


SPINNING MACHINERY. See Textile Machinery. 
SPLINES 


See also Motor Buses and Trucks—Transmissions. 


Anwendung: der Keilwellen-Verbindungen mit Evolventen- 
flanken im Maschinen- und Kranbau, R.HAENCHEN. Werk- 
statt u Betrieb v 93 n 6 May 1960 p 265-70. Application of 
spline shaft assemblies with involute flanks in machine and 
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SPLINES—Continued 


crane building; their advantages over other methods of 
mounting structural parts on shafts; construction, manufac- 
ture, and application described; calculation of strength of as- 
semblies, with two examples. 

Rolling Boosts Spline Production. Steel v 146 n 20 May 16 
1960 p 114-15. Cold rolling of splines on Type 410 stainless 
shaft at rate of 182/hr has increased production at Evinrude 
Motors 1300% over hobbing rate of 13/hr. 

Thread Rolling. See Screw Threads—Rolling. 
SPODUMENE. See Ore Sampling; Pegmatite. 
SPONGE IRON 

See also Iron Ore Reduction; Steel Foundry Practice. 

HyL Sponge Iron Process, J.CELADA, C.K.MADER, R. 
LAWRENCE, Jr. Iron & Steel Engr v 37 n 1 Jan 1960 p 
87-90 (discussion) 90-1. First production direct-reduction unit 
based on natural gas and lump ore in North America operated 
at Hojalata y Lamina, Monterey, Mexico; process removes 
high percentage of oxygen and of sulphur from ore, deposits 
carbon in sponge iron, and removes all water and calcining 
loss from ore; start-up problems; plant performance; sponge 
iron melting. 

Natural Gas Moves Into Steel Making. Chem Eng v 66 n 
26 Dec 28 1959 p 50-3. Particulars of HyL process which 
consists of batch reduction of lump iron ore by reformed 
natural gas; after reduction to iron sponge, reactor charge is 
dumped into hopper for transfer to electric furnace where 
sponge is mixed with scrap and refined to finished steel; fea- 
tures of 200 ton/day plant; flowshect. 


New Sponge Iron Plant. Min World v 21 n 13 Dee 1959 p 
28-31. Reduction of iron ore with reformed natural gas; re- 
actors are paired for sequencing of gas flow through reducing 
eycle; natural gas requirements are 21,000 cu ft per ton of 
sponge; sponge iron and scrap is charged to Lectromelt 
furnaces; plant designed to produce 500 tons of steel per day 
using Hojalata y Lamina process. 

Poluchenie kritsy vo vrashchayushchikhsya pechakh i opyt 
primeneniya ee vy domennykh pechakh, A.I.GIMMEL’FARB, 
G.I.CHASOVITIN. Stal v 20 n 8 Aug 1960 p 691-4; see also 
English translation in Stal in English n 8 Aug 1960 p 557-9. 
Production of sponge iron in rotary kilns and experience with 
its use in blast furnaces; increased metal recovery, improved 
smelting and other advantages of sponge iron process over 
concentration by magnetic roasting in preparing Orsk- 
Khalilovo ore. 

Sponge Iron in Mexico, G.H.MULLER. Metal Progress v 
77 n 1 Jan 1960 p 111-15, 192-3. Operations at Hojalata y 
Lamina’s plant in Monterrey which has produced over 110,000 
tons of sponge iron in past few years; gaseous reduction 
process (termed HyL) produces material which is virtually 
free from residual elements and makes excellent electric 
furnace charge; investment and operating cost. 

SPONGE METAL. See Hafnium. 

SPOT WELDING. See Welding, Electric Resistance—Spot. 
SPRAY COATING. See Metallizing; Paint Spraying. 
SPRAY DRYING. See Dryers. 

SPRAY GUNS. See Metallizing; Paint Spraying. 
SPRINGS 

See also Automobiles—Springs and Suspension; Clutches— 
Magnetic; Machinery—Antivibration Mountings; Mechanisms ; 
Vibrations. 

Coil Spring Research. Metal Treatment & Drop Forging v 
27 n 175 Apr 1960 p 168-70; see also Iron & Steel v 33 n 
4 Apr 1960 p 145-6; Brit Steelmaker v 26 n 4 Apr 1960 p 
112-13, 118; Metallurgia v 61 n 366 Apr 1960 p 157-60; 
Iron & Coal Trades Rev v 180 n 4786 Apr 8 1960 p 805-6; 
Automobile Engr v 50 n 10 Oct 1960 p 404-6. Description of 
new laboratories for Coil Spring Federation Research Organi- 
zation at Sheffield, which will enable research to be carried 
out on springs made from finest wires to bars of up to 
2 in. diam; research program outlined. 

Comparative Performance of Spring-Driven Motors, F.A. 
VOTTA, C.R.LEIDIGH. Engrs’ Digest v 20 n 10 Oct 1959 p 
402-4, 409. Indexed in Engineering Index 1959 p 1303 from 
Machine Design Aug 20 1959. 

Hydraulic Spring, L.L.JOHNSON. Machine Design v 32 n 
11 May 26 1960 p 114-17. Basic design and application char- 
acteristics of spring elements that use liquid as energy storage 
medium. 

New S-Shaped Springs for Manometric Instruments, I.A. 
SYCHEV. Measurement Techniques (English translation of 
Izmeritel’naya Tekhnika) n 11 Nov 1959 p 869-72. Small, 
shock resistant and highly efficient type of tubular manometric 
spring consisting of series-connected single-turn tubular 
springs, especially useful for measuring pressures above 16-20 
kg-wt/em?, i.e., when bellows or diaphragms are difficult to 
use, 

Selecting Springs from Stock Lengths, R.D.BOHANNON. 
Tool Engr v 44 n 1 Jan 1960 p 101-3. Use of proportional 
charts in spring selection illustrated by examples. 


SPRINGS—Continued 


Zur Berechnung der Spiralfeder, S.GROSS. Draht v 11 n 8 
Aug 1960 p 455-8. Calculation of coil spring operating within 
housing; critique of customary equation used; proposal of 
new method, which has not yet been tried in practice. 


Copper. See Copper and Alloys—Creep. 


Design. Designing Zero-Gradient Spring System for Constant- 
Tension Service, S.W.GROESBERG. Machine Design v 32 n 2 
Jan 21 1960 p 143-7. Simplified approach for finding right 
combination of cam profile and spring proportions to provide 
constant tension over given distance. 


Flexible Leaf Spring, R.FRISCH-FAY. Australian J Ap- 
plied Science v 2 n 8 Sept 1960 p 341-52. Two circular leaf 
springs facing each other are connected by hinges at their 
ends and are acted upon by two equal and opposite forces 
placed symmetrically; discussion shows that elastic line of 
deformed spring can be replaced by segments of nodal or of 
undulating elastica; formulas for coordinates of elastic line 
under different loads are given and method is explained by 
numerical example. 


Gekruemmte Trapez-Biegefedern, J.PALM. VDI Zeit v 102 
n 16 June 1 1960 p 653-9. Curved trapezoidal bending springs ; 
calculation of deflection of springs of different design shows 
how peak stresses occurring in conventional trapezoidal 
springs can be avoided. 


Spring Design and Calculations, J.AJ.ROBERTS. Technical 
Research Laboratory Herbert Terry and Sons Limited, Red- 
ditch, England; 9th edition 1958, 136 p. Helical compression 
and extension springs, and their calculation; square and rec- 
tangular section springs; volute, conical and valve springs; 
natural frequency of single mass system; springs with mate- 
rial subject to bending stresses; power of clock type springs; 
flat springs; multiple leaf springs; belleville washers; waved 
washers; circlips or retaining rings; combined axial and 
horizontal loading on compression springs; spring driving 
belts; velocity of helical springs. 

Tubular Coil Springs, C-W.BERT. Machine Design v 32 n 4 
Feb 18 1960 p 174-80. Data and formulas for design of new 
type of spring which uses round tubing instead of solid wire 
or bar; its application possibilities and limitations relative 
to other types of springs. 


Gas. See Pneumatic Control and Equipment. 
Helical. See also Springs—Design. 


Effect of Presetting Helical Compression Springs, T.J. 
ATTERBURY, W.B.DIBOLL, Jr. ASME—Trans—J Eng for 
Industry v 82 Ser B n 1 Feb 1960 p 41-6. Indexed in Engi- 
neering Index 1959 p 1303 from Paper n 59-SA-12. 


On Helical-Spring Suspension, L.G.LIDIN. Chalmers Tek- 
niska Hogskola—Handlingar (Chalmers Univ Technology— 
Trans) n 210 1959 75 p. Problem of determining natural fre- 
quencies for device suspended by helical springs is discussed ; 
elastic properties of springs with hinged and clamped ends; 
pendulum suspension; mounting on springs with clamped 
ends; significance of natural frequencies for forced vibra- 
tions; in experiments made with both types of springs, values 
obtained on ‘‘pendulum” type with hinged ends are close to 
those reached by calculation; similar results obtained with 
clamped-end type. 


Performance of Springs at Temperatures Above 900 F, 
W.R.JOHNSON, R.D.CROOKS. SAE—Paper n T-44 for meet- 
ing June 5-10 1960 5 p; see also abstract in SAE—J v 68 n 
9 Sept 1960 p 68-9. Details of material evaluation test using 
modified wire torsion tester, designed to test helical com- 
pression springs for use in jet engines, rockets, aircraft 
wheel brakes, etc; Inconel X was used as basic experimental 
material; data for relaxation and creep are presented on 
performance of statically loaded spring materials for tem- 
peratures up to 1200 F and times up to 1500 hr. 


Stress in Dynamically Loaded Helical Spring, N.J. DURANT. 
Quarterly J Mechanics & Applied Mathematics v 13 Pt 2 
May 1960 p 251-6. General expression is derived for stress; 
solution has been effected by Laplace transform and any time 
dependent force may be substituted for force applied to 
spring ; numerical example is worked for spring of particular 
mechanism, namely, swash plate pump. 


Leaf. See Springs—Design; Springs—Manufacture. 


Manufacture. Hot-formed Coil Spring Manufacture, R. 
HAYNES. Metallurgia v 62 n 369 July 1960 p 21-8. Modern 
hot formed coil spring manufacture surveyed, with reference 
to good and bad practice; accepted up-to-date production 
methods outlined. 


Leaf Spring Manufacture. Machy (Lond) v 96 n 2460 Jan 
6 1960 p 15-21. Methods employed by Richard Berry & Sons, 
West Bromwich; four stages in production of spring eye on 
Fairbank Brearley machine; drilling center bolt holes in 
spring leaves; cambering heated spring assemblies; shot peen- 
ing installation for treatment of spring leaf surfaces; scrag- 
ging light springs. 


Materials. See also Copper and Alloys—Creep; Springs—Heli- 
cal; Springs—Steel; Wire—Titanium. 
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High Temperature Alloys for Compression Springs, J.M. 
THORNTON. Matls in Design Eng v 52 n 2 Aug 1960. p 
111-15. Guide to selection of spring materials presented ; major 
characteristics and relative cost of each alloy tested; details 
on alloy composition, heat treatments, specimen design and 
test procedure; Inconel X is most satisfactory material for hot 
wound springs insofar as relaxation at high temperatures and 
corrosion resistance are concerned. 

Investigation of Tempering of Cold Deformed K4ONKhM 
Alloy, B.G.LIFSHITS, N.G.MAKHUKOV. Physics of Metals 
& Metallography v 8 n 3 1959 73-8. English translation of 
article indexed in Engineering Index 1959 p 1304 from Fizika 
Metalloy i Metallovedenie Sept 1959. 

Superalloy Springs Survive Brazing Heat. Steel v 146 n 8 
Feb 22 1960 p 68-9. Haynes Alloy n 25, new Co base super- 
alloy developed by Haynes Stellite Co, is currently being used 
as spring material by National-Standard Co for clamping and 
holding complex microwave assemblies during brazing; 
springs retain shape and dimensions after hundreds of dips 
in 1100 and 1400 F salt baths; dimensional stability of 
springs, which have high initial material cost, enables accu- 
rate and precision brazing to tolerances of plus or minus 
0.002 in., resulting in large ultimate economy. 

Temperature-Compensated Hair-Springs, G.KRUEGER. 
Engrs’ Digest v 20 n 11 Nov 1959 p 448-50. English transla- 
tion of article indexed in Engineering Index 1959 p 1304 from 
Schweizer Archiv Aug 1959. 

Untersuchungen ueber elastische Eigenschaften von Legie- 
rungen fuer Aufzugfedern, G.KRUEGER. Zeit fuer Metall- 
kunde v 51 n 1 Jan 1960 p 35-40. Investigations of elastic 
properties of alloys used for main springs of clocks; determi- 
nations of modulus of elasticity, elastic limit, and brittleness 
as affected by (cold) rolling direction; materials investigated 
were patented carbon steel, austenitic Cr-Ni-Mo steels, and 
cobalt-base alloy; importance of width of strip (pole figures). 

Pneumatic. Demping van luchtveren, C.P.KEIZER. Ingenieur 
v 72 n 14 Apr 1 1960 p W85-91. Damping of air springs; 
theory developed on possibility of damping air suspension 
systems by means of choke resistance between bellows and 
surge tank; equations are derived for system with one natural 
frequency; determining value of choke resistance necessary 
for optimal damping; methods to achieve desired linear rela- 
tion between pressure drop and air flow; choke resistance 
developed which has satisfactory linear characteristic over 
sufficiently wide range. 

Theoretische beschouwingen over het gedrag van _lucht- 
veren, H.B.PACEJKA. Ingenieur v 72 n 10 Mar 4 1960 p 
W61-72. Theoretical considerations on behavior of airsprings; 
axial stiffness of general type of airspring and load deflection 
curves of some particularly shaped airsprings of bellows and 
diaphragm type are given as well as lateral stability and 
stiffness of airsprings with no more than two convolutions. 

Rubber. See Motor Buses and Trucks—Springs and Suspension. 


Steel. See also Springs—Materials; Steel; Steel—Mechanical 
Properties ; Steel Heat Treatment; Wire—Steel. 

Production of Spring-Steel Strip at Tipton Works of Firth 
Cleveland Steel Strip Ltd. Sheet Metal Industries v 37 n 395 
Mar 1960 p 165-72. Raw material used in cold rolling proc- 
esses is black hot rolled strip; continuous pickling operation ; 
limitations of hot rolled carbon steel strip, even after pickling, 
are removed by cold rolling; roll grinding; annealing; strip 
hardening and tempering; finishing operations. 

Treatment of 1% Carbon Spring Steel, J.W.MEE. Metal 
Treatment & Drop Forging v 27 n 173 Feb 1960 p 45-9. Inves- 
tigation into effect of descaling prior to reheating for quench- 
ing on decarburization, hardenability and torsional fatigue 
properties of carbon steel used for hot formed springs is de- 
scribed; effect of subsequent shot peening on fatigue proper- 
ties. 

Uhlikove ocele pro hnaci pruziny pro naramkove hodinky, 
K.STANKA, O.MODRACEK. Hutnicke Listy v 14 n 8 Aug 
1959 p 674-9. Carbon steels for motive springs of wrist 
watches ; composition of spring steel: 1.03 C, 0.17 Si, 0.27 Mn, 
0.005 P, 0.013 S, and 0.27 V; heat treatment requires quench- 
ing from 820 C and tempering at 220 C; aging characteristics 
of steel cause driving moment to increase about 3 gm per ecm. 

Testing. See also Springs—Helical. 


K metodike ispytaniya zanevolennykh vintovykh pruzhin na 
relaksatsiyu, N.I.POPOV. Zavodskaya Laboratoriya v 25 n 3 
1959 p 332-4; see also English translation in Indus Laboratory 
v 25 n 3 Mar 1959 p 348-51. Method of testing prestressed coil 
springs for relaxation; measurement of reaction of com- 
pressed spring is employed to obtain quantitative assessment 
of relaxation; empirical equations are suggested from which 
required calculation can be made. 


Tubular. See Springs—Design. 
Vibrations. See Springs—Helical; Vibrations. 
SPRINGS AND SUSPENSION. See Automobiles—Springs and 


Suspension; Instruments—Suspensions; Motor Buses and 
Trucks—Springs and Suspension. 


SPRINKLER SYSTEMS. See Fire Protection—Sprinkler Sys- 
tems; Irrigation—Sprinkler Systems. 

SPUTNIKS. Sce Satellites—Soviet Union. 

SQUIRREL CAGE MOTORS. See Electric Motors—Squirrel 
Cage. 

STABILIZATION OF SOILS. See Soils—Stabilization. 

STABILIZATION PONDS. See Sewage Treatment—Stabiliza- 
tion Ponds. 


STABILIZERS. See Gyroscopes ; Ships—Stabilizers ; Submarines 
—Stabilizers; Voltage Regulators—Stabilizers. 


STACKS. See Chimneys. 


STADIUMS 
See also Electric Lighting—Stadiums; Roofs—Concrete 
Shell. 

Concrete. Le stade Flaminio, a Rome, P.LUIGI, A.NERVO. 
Technique des Travaux v 36 n 1-2 Jan-Feb 1960 p 33-44. 
Flaminio Stadium, Rome; 133 m wide and 182 m long stadium 
is built for occupancy of 50,000; prefabricated reinforced con- 
crete structure includes swimming pool and four gymnasiums ; 
aspects of loads and stresses. 

Electric Equipment. Electrical Highlights of Los Angeles... 
Sports Arena, B.S.SEEGEL. Elec Construction & Maintenance 
v 58 n 11 Nov 1959 p 106-11. Electric system of Memorial 
Sports Arena, including comprehensive lighting plan and 
control systems, flexible distribution of power, complete air 
conditioning and extensive facilities for press, radio and TV. 


Moving. All Steel-Deck Stadium Moved to New Site, J.H. 
McCARTNEY. Civ Eng (NY) v 30 n 10 Oct 1960 p 74-6. 
Unified steel deck grandstand of Pennsylvania State Univer- 
sity seating 45,000 people, was moved 11% mi to new site, by 
simultaneous expansion to present capacity; dismantling of 
bolted structures and marking each member; dismantling and 
reerection of welded steel press box; raising press box by 
35 ft at new site. 

STAINLESS STEEL 

See also Aireraft Materials—Steel; Chemical Equipment— 
Corrosion; Chemical Equipment—Materials; Chimneys; Fas- 
teners—Materials; Iron and Steel Analysis—Aluminum De- 
termination; Metal Cladding; Metals and Alloys; Metals and 
Alloys—Low Temperature Properties; Mines and Mining— 
Equipment; Nuclear Reactors—Fuel Elements; Nuclear Re- 
actors—Materials; Petroleum Refineries—Materials; Powder 
Metallurgy—Stainless Steel; Pressure Vessels—Materials ; 
Rockets and Missiles—Materials; Shafts and Shafting—Manu- 
facture; Sheet and Strip Metal; Sheet Metal Working; Ships 
—Propellers; Steam Pipe Lines—Materials; Steel; Steel— 
Mechanical Properties; Steel Foundry Practice. 

Alloy 20 Stainless Steel Production and Mechanical Proper- 
ties, L.FINK. Modern Castings v 38 n 3 Sept 1960 p 99-102. 
Study showed that one of most troublesome problems in pro- 
duction of Alloy 20 stainless steel (CN7MCu), hot shortness 
of castings, could be combatted by addition of combination of 
V, Si, Ti, Al, B and Fe; investigation of mechanical proper- 
ties on statistical basis with two sigma distribution shows 
minimum mechanical properties to be 60,000 psi ultimate 
tensile strength, 27,000 psi yield strength; carbon content 
control is eritical for cited properties. 

Boost Austenitic Strengths by New Use for Old Process, 
M.FLEISCHMANN. Iron Age v 184 n 11 Sept 10 1959 p 181-3. 
Unlike martensitic stainless steel, austenitic stainless cannot 
be hardened by heat treatment, but only by cold work; 
rotoroll machines formerly used only for tube reducing and 
sizing operations, are now used to double and triple yield 
and tensile properties of 3-5 in. round stock at cold reduc- 
tions up to 28%; tabular and graphical data on cold working 
and annealing operations. 

Can Nickel-Free Stainless Compete at High Temperature, 
R.R.BRADY, D.T.BOUGHNER. Iron Age vy 184 n 7 Aug 13 
1959 p 90-2. 18 Cr, 15 Mn, 0.50 Nez and 0.50 Ni austenitic 
stainless steel indicates high temperature properties between 
900 and 1350 F competitive with 18 Cr 8 Ni types; Tenelon 
developed by U.S.Steel, has superior room temperature prop- 
erties to many 300 series steels; tests also indicate equal or 
superior high temperature properties; tabular and graphical 
data on room and elevated temperature properties. 

Cause and Effect of Work Hardening in Austenitic Stainless 
Steels, H.E.TOMLINSON, Jr. Am Iron & Steel Inst—Paper 
for meeting Oct 13 1960 9 p. Theory and mechanics of 
phenomenon of work hardening; changes with regard to me- 
chanical tensile properties, magnetic permeability, corrosion 
resistance, etc, which occur in austenitic stainless steels as 
result of work hardening; Type 304 stainless steel ASME 
flanged and dished head presented as example concerning 
effect of work hardening on magnetic permeability and Brinell 
hardness. 

Controlled-Transformation Stainless Steels, K.J. 9} 
D.T.LLEWELLYN, F.B.PICKERING. Iron & dint ee 
195 pt ue Aug 1960 p 457-60. Discussion of paper indexed in 
Engineering Index 1959 p 1304 from July 1959 issue. 

Corrosion and Weldability Studies on Chromium- 
Austenitic Stainless Steels, D.WARREN. ime ae oe wna 
Mar 1960 p 101-12. Results of studies show that corrosion re- 
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STAINLESS STEEL—Continued 


sistance of Type 202 (18% Cr-5% Ni-8% Mn-0.10% max C) 
stainless steel is comparable to that of Type 304 stainless 
in all but most strongly oxidizing chemical environments: 
weldability of Cr-Mn-Ni, and Cr-Mn-N steels is good and 
equivalent to that of Type 304; tabular data included on tests 
conducted. 39 refs. 


Degas Steel With Lithium. Iron Age v 184 n 25 Dec 17 1959 
p 168-9. New technique of adding lithium to melt plus purg- 
ing with argon, developed by Jones and Laughlin Steel Corp, 
reduces gas content in stainless steel; lithium combines read- 
ily with Ho, Oz, Nz and S and is currently providing almost 
complete deoxidation for copper melts; photographs compare 
steel ingots produced with and without lithium addition; de- 
scription of step by step procedure recommended for use of 
lithium addition. 


Effect of Heat-Treatment and Microstructure on High- 
Temperature Ductility of 18%Cr-12%Ni-1%Nb Steels, K.J. 
IRVINE, J.D.MURRAY, F.B.PICKERING. Iron & Steel Inst 
Uh v 196 pt 2 Oct 1960 p 166-79. Results of investigation 
indicate that NbC can precipitate rapidly from matrix under 
conditions of plastic strain; loss of ductility in rupture and 
bend test specimens was always accompanied by fine precipi- 
tate which hardened matrix, causing grains to resist creep 
deformation better, and throwing plastic deformation on to 
grain boundaries; grain boundary sliding and intergranular 
fracture resulted, and ductility declined sharply. 


Effect of Phosphorus on Elevated-Temperature Strength and 
Weldability of Some Low-Carbon Austenitic Stainless Steels, 
G.R.RUNDELL, R.J.RAUDEBAUGH. Am Soc Metals—Pre- 
print n 194 for meeting Oct 17-21 1960 18 p. Influence of up 
to 0.62% P evaluated by stress rupture tests at 1200 F, and 
by short time tensile tests at 75, 900, 1200 and 1500 F; addi- 
tion of P results in marked strengthening of Types 304, 310 
and 316 stainless, particularly at 1200 F; tests on Types 304 
and 316 containing 0.30% P indicate that they can be welded 
iene if C content is below 0.03% and if Ni content is 
on low side. 


Elastizitaet und Plastizitaet eines austenitischen Chrom- 
Nickel-Stahls, K.SSALMUTTER, F.STANGLER. Zeit fuer Me- 
tallkunde v 51 n 9 Sept 1960 p 544-8. Elastic plastic behavior 
of austenitic chromium nickel steel; investigation on zone 
melted rodshaped single crystals of 12 Cr-12 Ni steel; determi- 
nation of elastic parameters from moduli of elasticity and 
torsion; investigation of plastic behavior by crystallographic 
methods; elastic anisotropy of ‘“‘y-iron’” was considerably 
greater than that of a-iron. 


Enkele belangrijke eigenschappen van roestvrije Cr-staal- 
soorten, G.E.TUMMERS. Ingenieur v 71 n 49 Dee 4 1959 p 
W171-8. Some important properties of chromium stainless 
steels; price comparison with Ni-Cr steels; mechanical prop- 
erties of two types of Cr steels, i.e., martensitic and ferritic- 
martensitic, and ferritic steels. 


Fatigue Data on Precipitation-Hardenable Stainless Steels. 
Battelle Memorial Inst—DMIC Memorandum 46 Mar 11 1960 
15 p. Available fatigue data on 17-7 PH, AM 350, and AM 
355 steels are tabulated; general conclusions based on fatigue 
test results. 


Foundry Develops New Alloy For Heat Exchanger Tubes, 
E.R.HALL. Iron Age v 185 n 4 Jan 28 1960 p 100-1. Electric 
Steel Foundry Co centrifugally casts tubing for service at 300 
psi and 700 F; modification of basic Cr-Ni alloy stabilized 
with Cb and solution heat treated, helps form sigma phase 
which imparts increased strength to castings; to achieve de- 
sired sigma phase, technique was developed to control ferrite 
content of melt between 5-10%, from which sigma forms 
preferentially ; increase of ferrite improves weldability ; mate- 
rial exhibits good corrosion resistance with only slight de- 
crease in toughness. 


How New Cast Stainless Alloy Solves Problem Tasks, E.A. 
SCHAEFER. Iron Age v 185 n 10 Mar 10 1960 p 126-8. New 
stainless casting alloy designated CD-4M Cu by Alloy Casting 
Institute has twice strength and better corrosion resistance 
than CF-8 grade; other advantages are good ductility, re- 
sistance to galling, good machinability, and good weldability. 


Identification of Chi and Sigma Phases in Stainless Steel 
with Electron Probe Microanalyzer, L.S.BIRKS, J.M.SIOM- 
KAJLO, P.K.KOH. Met Soe of AIME—Trans vy 218 n 5 Oct 
1960 p 806-9. Although particles in lu size range are too small 
to yield absolute percent composition, relative % Cr/% Mo 
ratio can be used to distinguish two phases with better than 
95% confidence; wet chemical analysis of extracted residues 
gives Cr/Mo ratios in good agreement with electron probe 
results extrapolated to 4 to 5u size range. 


Physical Metallurgy of 12% Chromium Steels, K.J.IRVINE, 
D.J.CROWE, F.B.PICKERING. Iron & Steel Inst—J v 195 
pt 4 Aug 1960 p 386-405. Effects of alloying elements on 
phase equilibrium, critical ranges, and martensite temperature 
ranges, in low carbon 12% Cr steels; special reference made 
to effect of alloying additions on formation of M2X precipi- 
tate; mechanical properties of alloyed 12% Cr steels studied; 
secondary hardening is accompanied by decreased proof ratio 
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and poor impact properties; influence of additions of V and 
up to 2% Mo. 


Practical Estimation of Composition Balance and Ferrite 
Content in Stainless Steels, L.PRYCE, K.W.ANDREWS. Iron 
& Steel Inst—J v 195 pt 4 Aug 1960 p 415-17. Formulas for 
equivalent Ni and Cr contents to be used with modified 
Schaeffler-type diagram indicating amounts of ferrite; dia- 
gram is based on measurement of ferrite content in commer- 
cial casts; sigma phase also considered; this forms much 
more rapidly from ferrite than from austenite, some advan- 
tage being obtained by ensuring fully austenitic steel at high 
temperatures. 


Progress in Stainless and Heat-Resisting Steels, J.LOMAS. 
Eng & Boiler House Rev v 74 n 10 Oct 1959 p 318-19. New 
high Ni PH stainless steel with 0.083% B has improved duc- 
tility which permits up to 3.5% Ti for greater strength, re- 
sults in extended creep-rupture life; investigation of addi- 
tions cf refractory powders to 80 Ni-20 Cr alloys; properties, 
penen ioe and applications of additional PH and other austeni- 
tic alloys. 


Reagent for Rapid Microscopic Carbide Detection in Aus- 
tenitic Stainless Steels, P.WYNBLATT, A.TAUB. Research 
Council of Israel—Bul v 7C n 1 Apr 1959 p 11-14. Gold-base 
acidic reagent reveals carbides in ferrous alloys by means of 
selective plating of different phases; surface coated with gold 
film which is subsequently dislodged by pressure of hydrogen 
over more reactive phase while retained over less reactive 
carbides. 


Some Physical Properties of Martensitic Stainless Steels. 
Battelle Memorial Inst—DMIC Memorandum 68 Sept 28 1960 
28 p. Information believed to be fairly complete, is presented 
on AISI Types 403, 410, 414, 416, 420, 431 and 440, and on 
Type 422 and USS 12 MoV stainless steels. 24 refs. 


Stainless Steel Arc Melting Practice, S.E.WOLOSIN. Mod- 
ern Castings v 38 n 2 Aug 1960 p 55-7. Discussion of equip- 
ment and methods employed in are melting stainless steel at 
Lebanon Steel Foundry, Lebanon, Pa; basic considerations 
upon which practice was developed. 


Stainless Steel Containing Boron Manufactured on Trial, 
E.MIYOSHI, T.YUKITOSHI. Sumitomo Metals v 12 n 2 Apr 
1960 p 36-48. Experimental melting, forging and rolling of 
stainless steels containing up to 6.1% boron; successful 
forging of materials containing less than 2% boron obtained ; 
toughness decreases with increasing boron content; mechani- 
cal properties, corrosion, weldability and metallurgical char- 
acteristics of steels containing less than 2% boron studied. 
(In Japanese with brief English abstract). 


Stronger Cast Stainless Keeps Promises, E.A.SCHOEFER. 
Chem Eng v 67 n 5 Mar 7 1960 p 164, 166, 168. To cope 
with severe corrosion and high stress situations in chemical 
processes, new cast precipitation-hardening CD-4 MCu alloy 
was developed; metal (26% Cr, 5% Ni) has double strength 
of CF-8 grade (19% Cr, 8% Ni) with equal or better corro- 
sion resistance; metal resists nitric acid corrosion, exhibits 
good ductility in hardened condition, and has good resistance 
against galling; table gives properties. 


Surface Films on Annealed Stainless Steels, J.H.WAX- 
WEILER. Metal Progress v 78 n 3 Sept 1960 p 80-3; see also 
Engrs’ Digest v 21 n 12 Dee 1960 p 179-80. When stainless 
steels are bright annealed in hydrogen, color of surface film 
darkens as dew point of gas rises; spectrophotometer and 
X-ray diffraction tests show that increasing amounts of 
chromium oxide in film are responsible. 


Tensile Properties of Austenitic Stainless Steels at Ele- 
vated Temperature, S.TERAI, T.ABE. Sumitomo Metals v 12 
n 2 Apr 1960 p 49-58. Five types, 18-8, 18-8 Ti, 18-8 Cb, 16-13 
Mo and extra low carbon 18-8 were tested, and their tensile 
properties at 0 to 800 C determined; hot shortness at 650 C 
or above investigated; tensile properties of steels revealed 
similar change depending on temperature, except elongation or 
reduction of area at 650 C or above; hot shortness revealed 
by low values of elongation, was remarkable in 18-8 Ti speci- 
mens at pull speed of 0.8 mm/min. (In Japanese with brief 
English abstract). 


Tensile Properties of Type 410 Stainless Steel Deformed 
Before and After Martensite Transformation, Y.HOSOI, K.E. 
PINNOW. Am Soc Metals—Preprint n 218 for meeting Oct 
17-21 1960 12 p. Properties resulting from study are compared 
with those obtained by conventional heat treatment of same 
steel; significant improvements in tensile strength were real- 
ized with some sacrifice of ductility. 


Untersuchungen ueber die Rekristallisation eines austeni- 
tischen Chrom-Nickel-Stahles ete, H.BROCHERS, K.BUN- 
GARDT, D.PUSCH. Archiv fuer das Hisenhuettenwesen v 31 
n 4 Apr 1960 p 237-42. Investigation of recrystallization of 
cold rolled (2-70%) austenitic chromium nickel steel (0.02% 
C, 17.5% Cr, 12.5% Ni), with emphasis on effect of subse- 
quent annealing time (of 24 hr at 20-500 C and 1 sec to 2 hr 
at 500-1200 C); hardness, some magnetic-saturation, and 
(tabulated) grain-size determinations; discussion of nucle- 
ation; secondary recrystallization was not observed. 
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Bonding. See Metals and Alloys—Bonding. 

Brazing. See Brazing; Rockets and Missiles—Manufacture. 
Cathodic Protection. See Metals Corrosion—Cathodie Protec- 


tion. 

Corrosion. See also Aircraft Materials—Corrosion ; Boiler Cor- 
rosion and Deposits; Metals Corrosion; Metals Corrosion— 
Pitting; Nuclear Reactors—Corrosion; Nuclear Reactors— 
Materials; Petroleum Refineries—Corrosion ; Steel Corrosion ; 
Welds—Corrosion. 

Compositional Effects in Corrosion of Type 347 and 316 
Stainless Steel in Chemical Environments, C.P.DILLON. Cor- 
rosion v 16 n 9 Sept 1960 p 105-11 (discussion) 111-12. Huey 
Test data for Type 347 suggested that improvement might be 
effected by more rigorous control of Si content; data for 
Cr-Ni-Mg grades indicate negligible difference between alloys 
within commercial analysis range; chromium in Type 316 
alloys is unquestionably beneficial provided that austenite 
balance is unaffected and that benefits are not offset by con- 
centration of some element(s) having deleterious effect. 

Contribution to Explanation of Intergranular Corrosion of 
Chromium-Nickel Steel, V.CIHAL, M.PRAZAK. Corrosion v 
16 n 10 Oct 1960 p 138-40. Theoretical and practical aspects 
discussed; effect on Invar alloy and 18 Cr-9 Ni alloy of boil- 
ing sulphurie acid containing copper sulphate; heat treated 
specimens tested; polarization curves and passivation poten- 
tials of alloys; use of potentiostat proved helpful in deter- 
mining intercrystalline corrosion susceptibility; extent of cor- 
rosion depends on amount of precipitated chromium carbide 
and on redox potential of solution. 

Corrosion and Metallographiec Study of Stainless Steels 
Using Potentiostat Techniques, V.CIHAL, M.PRAZAK. Iron 
& Steel Inst—J v 193 pt 4 Dec 1959 p 360-7. Characteristics 
of potentiostat and significance of potential polarization 
curves depending on chemical composition of alloy and etching 
characteristics of their phases; effect of Cr, Ni and other 
alloying elements on corrosion current and properties of 
stainless steels in regions of activity, transpassivity, and 
secondary passivity; differential electrolytic etching at con- 
trolled potential can be carried out using information thus 
obtained. 

Corrosion and Staining of Stainless Steel Knives, H.A. 
OLDFIELD, D.TWIGG. Corrosion Prevention & Control v 7 
n 6 June 1960 p 34-6, 58. Experiments reported show that 
stains could be formed on knife blades in contact with gal- 
vanized iron or aluminum under conditions frequently encoun- 
tered in kitchen; experimental details; causes of corrosion 
pitting. 

Corrosion des aciers inoxydables dans ]’acide nitrique fumant, 
M.L.J.BERNARD. Corrosion et Anticorrosion v 7 n 11 Nov 
1959 p 873-83. Corrosion of stainless steel in boiling nitric 
acid; influence of acid composition and of certain character- 
istics of steel; effect of time, pressure and temperature; analy- 
sis of various types of corrosion observed. 


Corrosion Resistance of Some Stainless Steels Alloyed with 
Cobalt, D.-COUTSOURADIS. Cobalt n 5 Dec 1959 p 38-14. 
Results of tests on corrosion resistance of 17 and 27% Cr 
steels in sulphuric acid at room temperature; their suscepti- 
bility to intergranular corrosion. 

Effect of Chromium Depleted Surface on Corrosion Behavior 
of Type 430 Stainless Steel, R.V.TRAX, J.C-HOLZWARTH. 
Corrosion v 16 n 6 June 1960 p 105-8. Loss of chromium 
during steel mill processing is discussed together with effect 
of chromium depleted surface on atmospheric corrosion ; bench 
test for rapidly identifying presence of chromium depleted 
surface is described and correlated with outdoor exposure 
tests; methods of overcoming this condition in Type 430 
stainless steel include use of longer annealing cycle, more 
complete pickling treatment after each high speed anneal, 
and mechanical abrasion of surface. 


Effect of Composition and Heat Treatment on Stress Cor- 
rosion Cracking of Austenitic Stainless Steels, E.E.DENHARD, 
Jr. Corrosion v 16 n 7 July 1960 p 131-41. Comparative stress 
corrosion resistance of commercial alloys and effect of heat 
treatment and surface conditions; effect of variations in 
composition on resistance to cracking; observations on initia- 
tion of cracking. 


Effect of Composition and Structural Condition on Resist- 
ance of 18-2 Chrome-Nickel Steels to Electrochemical Attack, 
G.NEWCOMBE. Metallurgia v 61 n 365 Mar 1960 p 107-12. 
Influence of chemical composition on percentage delta-ferrite 
present in micro-structure of 18-2 steels is discussed and has 
been related to factor of corrosion resistance; investigation 
into failure of two pump shafts, and immersion tests of 
selected steels coupled to copper-base alloy in seawater, have 
produced information on mechanism of breakdown and indi- 
cate superior resistance to attack when wholly martensitic 
structure is achieved. 

_ Effect of Oxygen on Active-Passive Behavior of Stainless 
Steel, N.D.GREENE. Electrochem Soc—J v 107 n 5 May 1960 
p 457-9. Potentiostatic anodie polarization measurements were 
conducted on type 430 stainless steel in hydrogen- and oxygen- 
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ated sulphuric acid solutions; presence of oxygen has 
aR te Riact on anodic dissolution kinetics of type 430 
stainless steel; passivating inhibitor theory described by 
Stern is supported by this study; results of this study are 
not consistent with adsorbed oxygen theories of passivity. 

ffects of Diffusion on Corrosion of Metals by Fused Salts, 
C.EDELEANU, J.G.GIBSON, J.E.MEREDITH. Iron & Steel 
Inst—J v 196 pt 1 Sept 1960 p 59-61. On considering analogy 
between corrosion of alloys in fused salts and in aqueous 
systems, physical differences of pressure, temperature, etc, 
will have profound effect on chemical processes involved ; in 
equimolar NaCl, KCl at 800 C it is found that stainless steels 
form internal voids as result of internal diffusion and selective 
oxidation of one or more of components; selective removal 
of chromium was responsible for formation of voids. 

Effets de l’hydrogene sur les caracteristiques de rupture 
par traction d’aciers inoxydables, R.BLANCHARD, J.PELIS- 
SIER, M.PLUCHERY. J Nuclear Matls v 2 n 3 Sept 1960 
p 216-24, Effects of Hz on stainless steel, which is possible 
canning material in H2-cooled reactors; apparent ultimate 
tensile strength is only 80% of initial value for Hz content of 
about 50 ec NTP/100 g and reduction in area decreases from 
80% to 55%; special 2-stage replica technique developed which 
allows fracture surfaces of small tensile specimens (about 0.33 
mm diam) to be examined by electron microscopy. 

Elektrochemische Messungen ueber die Passivierung eines 
Stahles mit 18% Cr und 8% Ni, AARRAHMEL, W.SCHWENK. 
Archiv fuer das Hisenhuettenwesen v 31 n 3 Mar 1960 p 
189-93. Electrochemical measurements concerning passivation 
of 18-8 (nonstabilized steel with 0.07% C, 17.6% Cr, and 10.3% 
Ni); determination of current density/time relations for 
potentiostatic passivation of 18-8 in sulphuric acid and sodium 
sulphate solution, and after change of potential within passive 
region; conclusions concerning mechanism of passivation. 20 
refs. 

Etude du degre de passivite des aciers inoxydables 18-8 ete, 
P.BERGE. Mémoires Scientifiques de la Revue de Métallurgie 
v 57 n 9 Sept 1960 p 699-704. Study of degree of passivation 
of 18-8 stainless steels; special electrochemical behavior of 
steels containing molybdenum; description of nondestructive 
method for determining degree of passivation of differently 
treated steel, based on depassivation of 18-8 in H2SOs4 by 
weak cathodic current; explanation of special behavior of 
18-8-Mo steel; effect of oxygen dissolved in acid. 


How Boron Affects Corrosion of Type 304 Stainless, J.W. 
FARRELL, P.C.ROSENTHAL. Metal Progress v 77 n 2 
Feb 1960 p 101-3. Test results indicate that although boron 
improves corrosion resistance of wrought Type 304 stainless, 
protection given by it is not outstanding by present standards. 


Industrial Experience of Attack on Metals by Synthesis 
Gas From Methane-Oxygen Combustion, F.EBERLE, R.D. 
WYLIE. Corrosion v 15 n 12 Dee 1959 p 16-20. Severe metal 
wastage experienced on AISI Types 347 and 310 used in con- 
struction of gas generator in which methane was burned with 
oxygen to produce carbon monoxide and hydrogen for fuel 
synthesis of Fischer-Tropsch type; mode of attack varied with 
temperature; tests showed that most resistant materials were 
those which best resisted carburization, i.e., nickel, Monel, 
Inconel, AISI Type 446, copper, and pack-calorized materials. 


Korrosion an Dichtflaechen von Flanschverbindungen, C. 
FISCHER, H.ZITTER. Werkstoffe u Korrosion v 11 n 1 Jan 
1960 p 17-22. Corrosion at sealed surfaces of flanged joints; 
two types of corrosion are distinguished and their mechanism 
explained ; passage of liquid through pores of gaskets results 
in local attack and in pitting and stress corrosion as secondary 
phenomena; use of nonporous plastics as gaskets prevents 
attack; second type of corrosion may be caused by faulty 
flange design or badly mounted gaskets; examples given are 
for austenitic Cr-Ni-Mo steels used by paper industry. 


_Korroziya svarnykh soedinenii nerzhaveyushchikh stalei v 
kislykh rastvorakh, M.M.KURTEPOV, A.S.GRYAZNOVA. 
Metallovedenie i Termicheskaya Obrabotka Metallov n 4 Apr 
1959 p 41-4. Corrosion of stainless steel welded points in acid 
solutions; test of electric are welded samples in_ boiling 
nitric acid; relationship established between heat treatment 
and corrosion. 


Laborversuche ueber den korrosionsmindernden Einfluss der 
Kuehlung von Edelstaehlen in heisser, konzentrierter Schwe- 
felsaecure, H.HOLDSCHICK, L.K.BITTNER. Werkstoffe u Kor- 
rosion v 11 n 4 Apr 1960 p 216-19. Laboratory investigation 
of corrosion reducing effect of (water) cooling corrosion resist- 
ant steel (tubes) immersed in hot concentrated sulphuric acid; 
experimental data on effect of wall thickness, acid concen- 
tration, and temperature difference between coolant and acid 
on corrosion resistance of 18-8-2 Cr-Ni-Mo steel tubes; mech- 
anism of corrosion reducing effect of cooling. 


Nerezavejici austeniticke chromniklove ocele s molybdenem 
a medi, M.VYKLICKY. Hutnicke Listy v 15 n 9 Sept 1960 
p 671-9. Cr-Ni austenitic stainless steel containing Mo and 
ane mee of 18 Cr 8 at and 22 Cr 18 Ni, containing Mo and 

u, singly or in combination were investigated; alloys of 
18 Cr 8 Ni 2 Mo 8 Cu, and 21 Cr 18 Ni Mo-Cu alloy provide 
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equal or superior corrosion resistance, in same media, than 
more heavily alloyed 21 Cr 88 Ni 5 Mo 5 Ti; both alloys can 
be either hot or cold worked, and have mechanical properties 
comparable to existing austenitic steels. 


On Problem of Corrosion Resistance of Stainless Steel, I. 
CORNEA, S.ZAMIRCA. Revue de Métallurgie (Bucharest) 
v 3 n 2 1958 p 29-39, 5 plates, v 4 n 1 1959 p 47-52, 2 plates. 
1958: Influence of heat treatment on high temperature oxida- 
tion. 1959: Influence of heat treatment on resistance to inter- 
crystalline corrosion. (In English). 


Qualitative Mechanism of Stress Corrosion Cracking of 
Austenitic Stainless Steels, D. Van ROOYEN. Corrosion v 
16 n 9 Sept 1960 p 938-101. Test results support electro- 
chemical mechanism of stress corrosion crack initiation in 
austenitic stainless steel; after period of initiation, during 
which partial passivation occurred, local anodes corroded along 
certain narrow planes, resulting in cracking and ultimate 
failure; crack lengths gradually increased with time, after 
onset of stress corrosion crack propagation, and no cracking 
took place during initiation stage. 20 refs. 


Rapid Intergranular Oxidation of 18-8 Stainless Steels 
by Oxygen and Dry Sodium Chloride at Elevated Temperatures, 
H.W.PICKERING, F.H.BECK, M.G.FONTANA. Am Soc Metals 
—Preprint n 232 for meeting Oct 17-21 1960 10 p. New mech- 
anism is proposed which describes very rapid intergranular 
deterioration of steels by oxygen and dry NaCl at 1100 to 
1400 F; mechanism is based on formation of non-protective 
Na2CrOs-containing scale from recation of NaCl and O2 with 
CreOs, Cr, and Cr23Cs; since this latter reaction which is 
confined to grain boundaries in austenitic stainless steels, 


is ee severe, rapid intergranular deterioration of metal 
results. 


, Relationship of Microstructure and Stress Corrosion Crack- 
ing of Type 410 Stainless Steel, P.S.TROZZO, R.F.Mc 
CARTNEY. Corrosion v 16 n 3 Mar 1960 p 26-8, 30. Labora- 
tory tests reported; in hardened condition and tempered at 
650 F, steels cracked at stresses as low as 40,000 psi along 
networks of essentially untempered martensite in prior auste- 
nite grain boundaries; tempering at temperature (1175 F) 
high enough to break up continuous network in prior austenite 
grain boundaries reduced stress corrosion susceptibility, but 
at expense of reduction in tensile properties. 


Selective Removal of Chromium from Type 304 Stainless 
Steel by Air-Contaminated Lithium, R.E.SEEBOLD, L.S. 
Birks, E.J.BROOKS. Corrosion vy 16 n 9 Sept 1960 p 140-2. Cor- 
rosive action of high purity and air contaminated lithium 
on Type 304 stainless steel has been studied in non-isothermal 
closed systems at 800 to 1500 F; chromium is selectively 
removed to depths of 10 microns from surface of stainless 
steel by air contaminated lithium at 1500 F and remains 
dissolved in lithium; other steel constituents are mass trans- 
ferred in their original relative proportions and deposited 
as strongly magnetic dendrites. 

Sklonnost nerzhaveyushchei stali k mezhkristallitnoi kor- 
rozii posle termicheskoi obrabotki, A.P.AKSHENTSEVA. 
Metallovedenie i Termicheskaya Obrabotka Metallov n 1 
Jan 1959 p 47-52, plate. Susceptibility of stainless steel to 
intergranular corrosion after heat treatment; microstructural 
study of relationship between intergranular corrosion, phase 
transition, and heat treatment. 


Stainless-Steel Corrosion by Dilute Nitrie Acid at Elevated 
Temperatures and Pressures, M.L.PEARKCH, V.S.GRIFFITHS. 
Corrosion Technology v 7 n 5 May 1960 p 142-5, 162. 18-8 
stainless steel found to exhibit passivity in dilute nitric acid 
at 300 C; rate of corrosion for passive conditions is unaffected 
by increase in temperature or small quantities of oxidizing 


followed by 180° bending; tests revealed however that one 
Ti stabilized stainless steel underwent transgranular corrosion 
resulting in stress-corrosion rupture; photomicrographs show 
extensive transgranular cracking. 


Stress Corrosion of Austenitic Stainless Steel by High- 
Temperature Solutions and Contaminated Steam, P.P.SNOW- 
DEN. Iron & Steel Inst—J v 194 pt 2 Feb 1960 p 181-9. 18-9 
Chb-stabilized austenitic stainless steel exposed to chloride and 
caustic solutions ranging from 100 ppm to 75% at various 
stresses and temperatures; rate of stress corrosion attack 
found to depend not only on level of stress present but on 
solution strength and temperature; results of tests in high 
temperature, h-p steam with chloride and caustic contaminated 
specimens; additions of sodium phosphate or nitrite have 
greatly reduced rate of attack. 


Sur le mécanisme d’oxydation aux températures élevées de 
l’acier austénitique 18% Cr-8% Ni, J.BENARD, J.HERTZ, 
Y.JEANNIN, J.MOREAU. Mémoires Scientifiques de la Revue 
de Métallurgie v 57 n 5 May 1960 p 889-94. Mechanism of 
high temperature oxidation of austenitic 18% Cr-8% Ni 
steel (0.032% C); study of kinetics of oxidation at 1000 and 
1050 C in up to 100 hr confirms previous finding of 3 stages; 
microscopic, X-ray, and electron diffraction study of oxidized 
specimens; interpretation on basis of initial preferential oxida- 
tion of chromium and subsequent chromium impoverishment 
at surface. 


Time-Temperature Parameters Affecting Corrosion of 18 Cr- 
8 Ni Weld Metals, T.J.MOORE. Welding J v 39 n 5 May 1960 
p 199s-204s. Results of boiling nitrie acid corrosion tests 
indicate that time temperature corrosion rate relationship fol- 
lows definite pattern which can be presented in form of 3- 
dimensional drawing, or as ‘‘contour map’”’ time temperature 
sensitization diagram; long times at low temperatures (800- 
1100 F) are found to sensitize 18-8 weld metal much more 
severely than conventional sensitizing heat treatment of 1200 
FF tors. ox2 2. pe. 


Ueber den Durchschlag der Chlorionen durch die Passivi- 
taetsschichten austenitischer 18/8-Cr-Ni-Staehle, H.J.ROCHA. 
Werkstoffe u Korrosion v 11 n 6 June 1960 p 352-6. Penetra- 
tion of chlorine ions through passivity layers of 18 Cr-8 Ni 
steels ; purpose of experimental investigation is to show extent 
to which distinguishing between primary and secondary pas- 
sivity contributes to understanding of relation between pitting 
and penetration potential of chlorine ions. 


Cutting. See Oxygen Cutting. 
Fatigue. See Metals and Alloys—Fatigue. 
Finishing. Entwicklung und Untersuchung eines Saeurebades 


zum chemischen Glaenzen von V2A-Stahl, G.SCHMID, H. 
STEINHAUSEN. Metalloberflaeche v 14 n 1 Jan 1960 p 
1-6. Development and testing of acid bath for chemical 
brightening of V2A (stainless 0.06% C 17-10 Ni-Cr) steel; 
investigation of differently proportioned mixtures of same 
five constituents ; best results were obtained, at 65 C and with 
45-seec immersion, in baths with 0.5 mol HNOs, 0.2 HCl, 3.0 
H20, 0.5 HsPOz, and 0.5 CHsCOOH; areas of optimum results 
for different compositions are defined in diagrams; micro- 
graphs. 


How to Work with Stainless to Get Sanitary Finishes, R.H. 
WATERS, W.A.CORSE. Iron Age v 185 n 8 Feb 25 1960 p 
76-8. Guide to equipment, abrasives and lubricants for 
producing high quality finishes on stainless steel; methods for 
blending welded seams also covered. 

Peening Cuts Stress Corrosion. Steel v 145 n 25 Dee 21 
1959 p 88. Samples of shot peened stainless steel (AISI 
410) withstood 8 weeks exposure in 300 F, air saturated water, 


while under stress of 60,000 psi; untreated samples failed in 
less than week; description of work done at Knolls Atomic 
Power Laboratory, General Electric Co. 


Grinding. See Grinding; Grinding Machines. 

Irradiation. See Metals and Alloys—Irradiation. 
Machining. See Machine Shop Practice; Metals Cutting. 
Pickling. See Pickling. 

Polishing. See Polishing—Electrolytic. 

Rolling. See Rolling Mill Practice; Rolling Mills. 
Soldering. See Soldering. 


ions, but is increased in presence of 10 g/l of uranium; 
corrosion in vapor phase was found to be insignificant; 
weight-loss technique used for bulk of determinations, but 
alternative electrochemical method of investigating corrosion 
has been studied with encouraging results. 


Stainless Steels and Related Alloys Versus Marine Environ- 
ments, J.C.ROWLANDS. Corrosion Technology v 6 n 12 
Dec 1959 p 359-63. In tests described, stainless steels and 
high nickel alloys were found to have good intrinsic corro- 
sion -resistance except in crevices; austenitic stainless steels, 
especially 18/8/Mo alloy, were least susceptible to crevice 
corrosion, but no alloy was found to be immune. 


Stress Corrosion Cracking of Austenitic Stainless Steels 
in Varying Concentrations of Alkali and Earthalkali Chlorides, 
S.BERG, S.HENRIKSON. Jernkontorets Annaler v 144 n 5 
1960 p 392-6. Investigation conducted to determine “threshold 


Testing. See Steel Testing. 
Welding. See Welding—Stainless Steel. 
STAIRS 


value” in air saturated solutions of several common chlorides 
at 100 C; common threshold value for chloride ion concen- 
trations found, which is valid for examined SIS 2332-steel 
in solutions of NaCl, CaCle, MgCle and LiCl at uni-axial 
loading with 15 kg/mm? at 100 C and pH 6. (In German). 


Stress-Corrosion Failure of Austenitic Stainless Steel, A.B. 
CHATTERJEA, B.R.NISHAWAN. NML Tech J v 2.n 3 Aug 
1960 p 20-5. Austenitic stainless steels stabilized with Ti or 
Cb were shown to be resistant to intergranular corrosion, with 
no evidence of cracking after exposure in strong corrodent 


Bending Forces in Block-Steps of Supported Stairs, Loaded 
Along Single Stair-Groove, P.C.SONKA. Acta Technica (Buda- 
pest) v 25 n 8-4 1959 p 321-34. Difference equation is presented 
on bending moments in stair-steps of straight-stair-flights 
built of block steps; grooves on blocks provide hinge-like 
joints between steps. (In English). 


Concrete. Design of Helical Staircases, J.S.;COHEN. Concrete 


& Constr Eng v 54 n 6, 7, 8, 9 June 1959 p 197-204, July p 
249-56, Aug p 283-8, Sept p 3138-21. Reference to previous 
paper indexed in Engineering Index 1955 p 989, in which 
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STAIRS—Concrete—Continued 
simply supported beams were considered; present paper 
considers beams fixed at both ends or fixed at one end and 
pin jointed to other; for these statically indeterminate cases, 
new equations of deformation and angular rotation at any 
point are presented; examples. 

Design of Slab Type Reinforced Concrete Stairways, A.C. 
LIEBENBERG. Structural Engr v 38 n 5 May 1960 p 156-64. 
New method of design is based on deductions made from full 
scale and scale model tests, and incorporates extensional 
stiffness produced by interaction of stair flights and landings ; 
method has been successfully applied in practice; it leads 
to economy and to elimination of beams and columns without 
use of excessively thick sections. 

Internal Forces in Uniformly Loaded Helicoidal Girders, 
A.C.SCORDELIS. Am Concrete Inst—J v 31 n 10 Apr 1960 p 
1013-26. Design of concrete helicoidal stairs; general equa- 
tions for determination of redundants at midspan for helicoidal 
girder fixed at its ends; tabulated results obtained with aid 
of digital computer are presented for 510 different cases, 
variables being horizontal angle, angle of slope, and cross 
sectional dimensions. 


STAMPING. See Sheet Metal Working—Stamping. 
STANDARDIZATION 


See also Boiler Codes; Electric Units; Engineering—Units ; 
Fits and Tolerances; Purchasing; Screw Threads—Standards ; 
Weights and Measures. 

Operation of Company Standards Department. Brit Stand- 
ards Instn n PD 3542 Dec 1959 18 p. Functions of company 
standards department; fields of standards and variety reduc- 
tion; preparation of standards; making standards effective; 
classified coding ; publication of standards ; layout and headings 
of typical company standard. 24 refs. 

Standards for Manufacturing: What We Need, J.Q.HOLMES. 
Am Mach v 103 n 26 Dec 14 1959 p 115-17. Summary of 
principal standards under development or urgently needed in 
opinion of spokesman for General Motors. 

STANDARDS. See Engineering—Units; Measurements; Stand- 
ardization; Time Measurement; Weights and Measures; also 
cross references under Codes. Note: References to articles 
on Standards will be found under the specific subject headings 
to which they apply. 

STANDBY POWER PLANTS. See Diesel Electric Power Plants 
—Standby; Gas Turbine Power Plants—Standby. 


STARCH 


See also Dust; Oil Well Drilling—Rotary Mud; Paper 
Manufacture—Coating. 


Hypochlorite-Oxidized High-Amylose Starches Viscosity Be- 
havior, R.L.MELLIES, C.L.MEHLTRETTER, F.R.SENTI. J 
Chem Eng Data v 5 n 2 Apr 1960 p 169-71. Cornstarch that 
contains approximately 50% amylose compared to usual 27% 
portends improved film-forming properties, better adhesives 
and coatings for paper products and sizes for textiles; satis- 
factory dispersibility of high-amylose starch can be attained 
through oxidation with sodium hypochlorite which imparts 
water solubility and reduces tendency of starch to retrograde; 
greater modification is required than with ordinary starch. 


Two-stage Process for Dialdehyde Starch Using Electrolytic 
Regeneration of Periodic Acid, V.F.PFEIFER, V.E.SOHNS, 
H.F.CONWAY, E.B.LANCASTER, S.DABIC, E.L.GRIFFIN, 
Jy. Indus & Eng Chem vy 52 n 8 Mar 1960 p 201-6. Pilot plant 
process, suitable for commercial adaptation, uses process in 
which iodie acid in aqueous solution is oxidized to periodic acid 
solution in electrolytic cell, and starch is oxidized by periodic 
solution in separate vessel; cost estimates indicate starch can 
be produced economically; starch applicable in leather tan- 
ning, paper coating, and tobacco binding. 

STATIC ELECTRICITY. See Electricity—Static. 


STATICALLY INDETERMINATE STRUCTURES. See Beams 
and Girders—Stresses; Bridges—Design; Piles; Stairs; Struc- 
tural Design. 

STATIONS. See Motor Bus Terminals. 


STATISTICAL METHODS 


See also Automatic Control; Chemical Analysis; Chemical 
Plants—Quality Control; Computers; Electric Communica- 
tion; Industrial Management; Information Theory; Machine 
Shop Practice; Materials Testing; Measurements; Metals 
Testing ; Operations Research; Ore Sampling; Ore Treatment ; 
Production Planning and Control; Quality Control; Quantum 
Mechanics; Radio Equipment—Reliability ; Reliability ; Rockets 
and Missiles— Simulators; Sampling; Steel Corrosion—Test- 
ing; Time and Motion Study; Traffic Surveys. 


Adjusting Single Sampling Plans for Finite Lot Size, H.C. 
HAMAKER. Applied Statistics v 8 n 3 Nov 1959 p 210-14. 
Procedures for approximation to hypergeometric OC-curve 
(Operating Characteristic curve) by Poisson curve with ad- 
justed values (n’c’) of sample size n, acceptance number © 
and lot size N, which yields sample size and acceptance num- 
ber appropriate to finite lot size, so that resulting OC-curve 
closely approximates to that for given plan with infinite lot. 


STATISTICAL METHODS—Continued 


ids for Fitting Gamma Distribution by Maximum Likeli- 
ee y-GREENWOOD, D.DURAND. Technometrics v2) nm 2 
Feb 1960 p 55-65. New table and some approximating poly- 
nomials especially designed to facilitate maximum likelihood 
estimation of parameters of gamma distribution, and also 
applicable to 2-parameter Type Vie methods of computing 
sampling variances of likelihood estimators ; use of tables in 
numerical example; applications to Erlang distribution and 
difficulties of application to general Type III. 

Analysis of Latin Squares with Certain Type of Row- 
Column Interaction, JMANDEL. Technometrics v 1 n 4 Nov 
1959 p 879-87. Paper describes valid method of analysis of 
latin square data in presence of row-column interaction, pro- 
vided that this interaction can be represented by simple mul- 
tiplicative term; analysis of designs is presented and example 
discussed; method is extended to case where treatment effects 
are linearly related to given concomitant variable; relation of 
proposed method with other tests for non-additivity shown. 


Analysis of Variance of Latin Square Design With Missing 
Observations, C.Y.KRAMER, S.GLASS. Applied Statistics v 
9n 1 Mar 1960 p 48-50. General method for estimating several 
missing values and analyzing results so obtained; explicit 
formulas for all cases when two values are missing, formulas 
for some other specific cases, and illustrative example; pertin- 
ence to determination of agricultural yields. 


Conducting In-Plant Training Sessions in Statistics, J.L. 
JAECH, W.F.STEVENSON. Indus Quality Control v 17 n 5 
Nov 1960 p 4-6. Purpose of course is not to teach statistical 
techniques, but to develop appreciation as to how these can 
be used; course should emphasize examples rather than for- 
mulas; use of realistic training device which permits data 
generation from known model so that answers obtained by 
statistical methods can be compared with true situation, such 
as “‘Process Simulator’; example of problem. 


Control Chart Tests Based on Geometric Moving Averages, 
S.W.ROBERTS. Technometrics v 1 n 3 Aug 1959 p 239-50. 
Graphical procedure for generating geometric moving averages 
is described in which most recent observation is assigned 
weight r; properties of control chart tests based on geometric 
moving averages are compared to tests based on ordinary 
moving averages; information is useful in indicating existence, 
and in some instances causes, of conditions requiring correc- 
tive action; example relating to resistor manufacture for 
communications. 


Critical Sigma d? Values for Rank Order Correlations, K.L. 
TEEGARDEN. Indus Quality Control v 16 n 11 May 1960 
p 48-9. In preliminary analysis it is often necessary to run 
fairly large number of correlations; in this case, rank order 
correlation coefficient may be used to save time, since it is 
“searching”? rather than seeking accuracy that would be ob- 
tained by Pearsonian correlation coefficients; chart and tables. 


Determination of Dynamic Characteristics of Processes in 
Presence of Random Disturbances, C.J.HOMAN, J.W.TIER- 
NEY. Chem Eng Science vy 12 n 3 June 1960 p 153-65. As 
knowledge of process dynamics is essential in design and 
analysis of processes and their control systems, techniques 
described give good approximations to dynamic characteristics 
of typical process when random uncorrelated disturbances to 
process are present; method uses essentially linear technique 
to study nonlinear process; results seem adequate for most 
engineering purposes. 


Distribution of Quantiles in Samples from Bivariate Popula- 
tion, M.M.SIDDIQUI. US Bur Standards—J Research—Mathe- 
matics & Mathematical Physics v 64B n 3 July-Sept 1960 
p 145-50. Exact joint distribution of quantiles and auxiliary 
statistic are obtained; it is shown that joint distribution is 
asymptotically trivariate normal; auxiliary statistic is utilized 
to estimate correlation coefficient between quantiles and for 
setting up confidence limits on it; estimates for ordinate of 
univariate probability density function are used in setting 
confidence limits on quantiles. 


Elements _ of Theory of Extreme Values, B.EPSTEIN. 
Technometrics v 2 n 1 Feb 1960 p 27-41. Basic elements of 
theory are presented and it is shown how various important 
limiting distributions can be obtained; various theoretical 
points are illustrated by means of appropriate examples ; 
some applications of extreme value theory are mentioned. 


Factorial Chi-Square as Search Technique, R.F.HUTH. J 
Indus Eng v 11 n 6 Nov-Dec 1960 p 493-6. Method presented 
is aimed specifically at analysis of process data; some of 
computational details of Factorial Chi-Square are presented; 
technique for handling unequal sample sizes along with pro- 
gram outline for high-speed computers; it is emphasized that 
Chi-Square test of significance is used only as guide, supple- 
menting good judgment. 


Factorial Experiments in Life Testing, M.ZELEN. Techno- 
metrics v 1 n 3 Aug 1959 p 269-88. Paper presents methods 
for analyzing failure data when data are taken over range of 
different environmental conditions; methods deal with analysis 
of life-test data where data conform to factorial experiment ; 
Statistical tests and confidence procedures, and example 
illustrating procedure for life-test results of glass capacitors; 
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formulas apply to analysis of factorial array of variance 
copes when underlying observations follow normal distri- 
utions. 


Least Squares Method, C.C.PERRY. Machine Design v 32 
n 10 May 12 1960 p 210-16. Simplified technique for fitting 
Statistically best line to set of plotted data which may have 
random errors in either variable. 


Linear Contrasts, C.H.McCALL, Jr. Indus Quality Control 
Vie ea 1, 2, 3 July 1960 p 19-21, Aug p 12-16, Sept p 5-8. 
July: Series of articles on problem in analysis of variance 
study to detect specific significant differences existing among 
set of k-means; details of method of H.SCHEFFE. Aug: 
Methods suggested by D.B.DUNCAN, and J.W.TUKEY are 
presented and examples given. Sept: Additional linear con- 
trasts procedure and relative merits of techniques by STU- 
DENT, D.NEWMAN and M.KEULS. 24 refs. 


Multivariable Experimentation, W.J.YOUDEN. SAE— 
Paper n 116A for meeting Jan 11-15 1960 7 p;: see also 
abstract in SAE—J v 68 n 6 June 1960 p 65-7. Account of 
some of statistical design techniques appropriate for complex 
studies that have been developed in last 15 yr; general ap- 
proach to experimental objectives such as selection of few 
variables that could be studied or quantitative effects of 
variables already selected; technique of fractional factorials; 
weighing designs; response surface designs. 

Note on Approximations to Discrete Probability Distribu- 
tions, D.T.BROWN. Information & Control v 2 n 4 Dee 
1959 p 386-92. Iterative method of approximating joint prob- 
ability distributions of set of binary variables when any set 
of component distributions is given; feature of procedure 
is that there is no limitation to number or type of component 
distributions that can be employed. 


On Analysis of Factorial Experiments Without Replication, 
A.BIRNBAUM. Technometrics v 1 n 4 Nov 1959 p 343-57. 
Paper discusses several methods for judging which of m 
contrasts provided by factorial design without replication may 
be different from zero; these include technique of half-normal 
plotting, proposed by C.DANIEL, for which some operating 
characteristics are given; statistical model. 


On Comparing Two Observed Frequency Counts, M.KUP- 
PERMAN. Applied Statistics v 9 n 1 Mar 1960 p 37-42. Simpli- 
fied method of calculating X®? statistic for deciding whether 
or not two sample frequency counts came from same un- 
specified population; alternative statistic is presented; it is 
based on information-theory considerations and has advantage 
of being simpler to calculate. 

Probability as Factor in Engineering Metrology, A.FISHER. 
Machy (Lond) v 96 n 2482 June 8 1960 p 1279-83. “Statistical 
approach”? in engineering and industrial problems discussed; 
use of “averages”; expanding field for statistical methods; 
meaning of single measurement and its representation by 
probability curve; combination of measurements. 


Process Improvement Through Evolutionary Operation, F.A. 
SORENSEN. IRE—Trans on Indus Electronics v IE-7 n 1 
Mar 1960 p 12-15. Evolutionary operation is statistical method 
of conducting plant experimentation without interference 
with routine production; by deliberate introduction of slight 
changes in levels of factors that influence process, pattern of 
variability is obtained that points out direction for improve- 
ments. 

Programming Fisher’s Exact Method of Comparing Two 
Percentages, W.H.ROBERTSON. Technometrics v 2 n 1 Feb 
1960 p 103-7. Application of high speed computer to determina- 
tion of exact probability statement associated with problem of 
comparing two percentages; flow chart for program. 

Research, Reliability and Statistics, A.FISHER. Machy 
(Lond) v 97 n 2498 Sept 28 1960 p 731-4. Importance of 
statistical methods and problems in attempt to achieve accurate 
estimate of reliability and significance; probability as funda- 
mental principle; statistical significance test. 


Selected Bibliography of Statistical Literature, 1930 to 1957, 
L.S.DEMING. US Bur Standards—J Research—Mathematics 
& Mathematical Physics v 64B n 1, 3 Jan-Mar 1960 p 55-82, 
July-Sept p 175-92. Bibliographies dealing with various specific 
subjects in field of statistics; references and titles of import- 
ant contributions have been taken from technical journals 
published throughout world since 1930. 


Simplified Estimators for Normal Distribution When Sam- 
ples are Singly Censored or Truncated, A.C.COHEN, Jr. 
Technometrics v 1 n 3 Aug 1959 p 217-37. Easily computed 
estimates of mean and variance of normal distribution 
described; estimates require only single auxiliary function 
which is tabulated; examples given for sample data subject 
to left and right truncation and for left and right censoring 
for eases in which either point of censoring is fixed or num- 
ber of censored items known; pertinence to life testing, 
dosage-response studies, and related investigations. 


Solutions of Shortest-Route Problem—Review, M.POLLAK, 
W.WIEBENSON. Operations Research v 8 n 2 Mar-Apr 
1960 p 224-30. Relative merits of various methods available 
for determining shortest route through network and intended 
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for both manual and digital computation; two analog 
methods; discussion of duality between shortest route problem 
and network capacity problem. 


Some General Considerations in Process Optimization, G.E.P. 
BOX. ASME—Trans—J Basic Eng v 82 Ser D Mar 1960 p 
113-19. Problems of process optimization and in particular 
automatic optimization are currently being approached from 
many different directions; investigations in process control and 
instrumentation, studies in statistical methods for design of 
experiments for obtaining optima, studies on noise spectra 
and on numerical maximization subject to restraints as 
represented by linear and nonlinear programming, all throw 
light on directions in which we must advance. 


Statistics as Aid to Management in Engineering Workshops, 
A.G.PEARCE. Quality Engr v 24 n 3 May-June 1960 p 81-4. 
Application of statistical analysis as useful tool for manage- 
ment in problems of running engineering workshops; ex- 
amples given relate to random spot checking, applied to 
operator working time, queueing problem at engineers’ stores, 
call loading on operators on telephone exchange, machine 
loading in mechanical engineering shops, etc; personnel grad- 
ing scheme analysis. 

Statistische Methoden fuer den Verfahrens-Ingenieur, K. 
Stange. Chemie-Ingenieur-Technik v 32 n 3 Mar 1960 p 
143-54. Statistical methods for process engineer; processes of 
mathematical statistics are particularly valuable if it is desired 
to draw conclusions or if decisions must be made on basis 
of numerical data which have been influenced by disturbing 
experimental variations, unavoidable errors in measurement 
or other similar causes; problems in sampling and evaluation 
of optimum operating conditions for chemical reaction. 


System Efficiency and Reliability, R.E.BBARLOW, L.C.HUN- 
TER. Technometrics v 2 n 1 Feb 1960 p 48-53. Method for 
determining reliability of complex electronic systems; recog- 
nizing stochastic nature of system operating in time, reliability 
of any system is defined in terms of suitable stochastic proc- 
ess; this enables use of probabilistic techniques recently 
developed; in particular, theory of Markov processes can be 
readily applied; given component repair and failure param- 
eters, reliability of system at any specified time and limiting 
reliability can be obtained easily. 

Test of Fit Based on Largest Sample Spacing, L.WEISS. 
Soc Indus & Applied Mathematics—J v 8 n 2 June 1960 
p 295-9. Investigation of properties of test which rejects hy- 
pothesis when V, largest sample spacing, is too large; it 
is shown that test is admissible and has property of consist- 
ency; in addition when hypothesis is true, exact distribution 
of V is known in closed form. 

Use of Half-Normal Plots in Interpreting Factorial Two- 
Level Experiments, C.DANIEL. Technometrics v 1 n 4 Nov 
1959 p 311-41. Plotting empirical cumulative distribution of 
usual set of orthogonal contrasts computed from 2? experiment 
on special grid may aid in its criticism and interpretation ; 
half-normal plot can be used to estimate error standard devi- 
ation and to make judgments about reality of observed effects ; 
examples of use of half-normal plots. 

Use of LaGrange Multipliers with Response Surfaces, A.W. 
UMLAND, W.N.SMITH. Technometrics v 1 n 8 Aug 1959 
p 289-92. Common occurrence in chemical research is one in 
which optimum conditions for yield do not coincide with 
those for purity and optimum conditions for one results in 
unsatisfactory level for other and compromise must be made; 
using LaGrange multipliers example is given wherein optimum 
level of fitted second order response function is obtained sub- 
ject to constraint provided by another fitted second order 
response function. 

Utility of Statistics of Random Numbers, C.E.CLARK. 
Operations Research v 8 n 2 Mar-Apr 1960 p 185-95. How 
utility of tables of random numbers is enhanced when statis- 
tics of numbers are known; numerical examples indicating 
how such statistics permit efficiencies of stratified sampling; 
discussion of computer Monte Carlo techniques. 

Instruments. Probability Distribution Analyser, D.G.LAM- 
PARD, I.KK.HARVEY. J Electronics & Control v 9 n 3 
Sept 1960 p 233-9. Device for making experimental determina- 
tion of density p(x) when presented with process x(t) in 
form of randomly varying voltage. 

STEAM. See Thermodynamics; also all subject headings begin- 
ning with Boiler and Steam. 

STEAM ACCUMULATORS. See Steam Power Plants—Control. 

STEAM BOILERS. See Boilers. 

STEAM CHARTS. See Steam Tables and Charts. 

STEAM COMPRESSORS. See Compressors, 

STEAM CONDENSERS 


See also Air Ejectors; Heat Transfer; Heat Transfer— 
Films; Steam Turbines. 

Economic Sizing of Condensers Through Use of Digital 
Computer, M.J.ARCHBOLD, F.V.MIHOLITS, A.LEIDNER, 
C.E.PERSON. Combustion v 31 n 11, 12 May 1960 p 49-54, 
June p 38-44, May: Conventional formulas used by condenser 
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STEAM CONDENSERS—Continued 


engineers have been placed in computer to obtain total 
operating and investment cost for 35 yr life; selection is 
based on condenser having lowest summation of costs. June: 
Data and formula submitted for programming on digital 
computer; major considerations behind economic evaluation of 
condenser are discussed; study results of 650 condensers. 


Entlueften von Oberfilaechenkondensatoren, W.ASQUITH. 
Siemens Zeit v 34 n 3 Mar 1960 p 150-5. Venting of surface 
condensers; water-ring pump with air ejector used as vacuum 
air pump in small and medium plants; how two-stage com- 
pression improves efficiency of air pump unit and saves energy ; 
advantages of air ejector over steam and water ejectors. 


Methods of Improving Heat Transfer from Condensing 
Steam and their Application to Condensers and Evaporators, 
D.C.P.BIRT, J.J.BRUNT, J.T.SHELTON, R.G.H.WATSON. 
Instn Chem Engrs—Trans v 37 n 5 Oct 1959 p 289-96. Use 
of rotating surfaces and dropwise condensation promoters 
to increase heat transfer rate from condensing steam; in- 
jection of dropwise promoters into steam is valuable tech- 
nique for maintaining high heat fluxes, even with short-lived 
promotors. 

Sea Water Exposure of 70-30 Cupro Nickel Surface Con- 
densers, H.A.TODHUNTER. Corrosion v 16 n 5 May 1960 p 
96-8. Report of research and development leading to selection 
of 70-30 cupro nickel tubes and tube sheets and 70-30 cupro- 
nickel lined waterboxes for 95,000 sq ft surface condensers 
in Los Angeles Department of Water & Power’s Scattergood 
Steam Plant; discussion of design considerations, use of 
protective coatings, elimination of galvanic couples, resistance 
of metals to sea water, and economic factors. 


Umen’shenie intensivnosti nakipeobrazovaniya v_konden- 
satorakh turbin metodom magnitnoi obrabotki okhlazhdayush- 
chei vody, N.P.LAPOTYSHKINA. Teploenergetika v 6 n 11 
Nov 1959 p 45-7. Decrease in intensity of scale formation in 
turbine condensers obtained by magnetic treatment of cooling 
water; results of experimental investigation of effectiveness 
of method. 


Corrosion. Mercury Checks Corrosion of New Copper-Base 
Alloy. Steel vy 146 n 21 May 23 1960 p 151. Addition of Hg 
gives new Cu base alloy unusual resistance to biofouling, 
dezincification, and other corrosive attack; alloy 77, developed 
by Bridgeport Brass Co, containing 70% Cu, 80% Zn, and 
0.05% Hg, is used principally as condenser and heat exchanger 
tubes where fresh or saline waters support growth of slime 
or algae; rinsing with water is sufficient to remove residual 
slime and algae which has little affinity for alloy; presence of 
Hg acts as built-in algicide. 

Tubes. See Pipe, Steel—Standards; Steam Condensers—Corro- 
sion. 

STEAM ELECTRIC POWER PLANTS. See Steam Power 
Plants. 


STEAM ENGINEERING. See Feedwater Analysis; Feedwater 
Treatment; Thermodynamics; Turbogenerators; also all sub- 
ject headings beginning with Boiler and Steam. 


STEAM ENGINES. See Bolts and Nuts—Testing; Ship Pro- 
pulsion—Steam. 


STEAM FLOW. See Steam Pipe Lines. 
STEAM GENERATORS. See Boilers. 
STEAM HEATING. See Boiler Firing; Boilers; Heating. 


STEAM HEATING AND POWER PLANTS. See Heating; 
Steam Power Plants. 


STEAM JET EJECTORS. See Air Ejectors. 
STEAM LOCOMOTIVES. See Locomotives, Steam. 
STEAM MAINS. See Steam Pipe Lines. 

STEAM PIPE LINES 


Polzuchest trub, nagruzhennykh vnutrennim davleniem i 
krutyashchim momentom, B.V.ZVER’KOV. Teploenergetika v 
6 n 8 Aug 1959 p 53-7. Creep of pipe lines subjected to in- 
ternal pressure and twisting stresses; experimental study of 
steady state creep; comparison of results obtained with 
theory, to show necessity of further application of statistical 
methods in processing creep data. 


Saturated Steam Flow in Copper Tubing, C.M.HUM- 
PHREYS, J.T.BAKER, B.H.JENNINGS. ASHRAE J v 2n 
2 Feb 1960 p 59-64. Capacity of Cu tubing 21%4 in. and smaller 
was calculated by determining Reynolds number, finding fric- 
tion factor, and, with d’Arcy equation, finding pressure drops; 
steam flow charts, compiled from these calculations, show 
agreement with experimentally determined values for average 
steam flow rates; correction for condensation in pipe must 
be made to avoid error in using flow charts; critical steam 
velocity increases with increasing tube size. 


Design. High Temperature Pipeline Models: Flexibility Analy- 
sis by Experimental Method, R.J.BAASCH. S African Mech 
Engr v 9 n 8 Mar 1960 p 183-206. Review of recent progress 
in Europe and United States in experimental stress analysis 
of thermal pipework, by means of tests on models of actual 


piping systems; value of model piping tests as tool for power 


plant designer in particular is demonstrated. 


STEAM PIPE LINES—Continued 


New Concept for Controlling Stress Aids Pipe Designers, 
E.W.CORNER. Power v 104 n 3 Mar 1960 p 72-3. Design of 
piping system must insure that thermal stresses, and reactions 
and moments on connected equipment be maintained within 
limits necessary to satisfy minimum standards for safety; 
new concept employs controlled external force to positively 
position system; controlling unit, with scale that indicates 
force exerted on system is discussed; mechanical and electri- 
cal position sensing, and temperature actuated sensing equip- 
ment available to operate control unit. 


Zur Elastizitaetsberechnung von raeumlichen Rohrleitungs- 
systemen, die an ihrem geflanschten Ende vorgespannt werden, 
J.HOPPE. Brennstoff-Waerme-Kraft v 12 n 1 Jan 1960 p 
15-21. Elasticity calculations of 3-dimensional pipe line sys- 
tems which are prestressed at their flanged end; with 3-dimen- 
sional pipe lines, prestressed end of system is twisted against 
its original position in plane at right angles to pipe axis; 
therefore known methods of calculation for obtaining fixed 
point reactions give wrong results; proposal for calculation 
for turbine connection is explained by example. 


Failure. See Public Utilities. 

Flow. See Heat Transfer—Pipes. 

Joints. See Pipe Joints. 

Materials. See also Steel—Heat Resisting. 


Criteri per l’impiego degli acciai negli impianti ad alta 
pressione ed alta temperatura, A.FEROCI. Metallurgia Ital- 
jana v 52 n 10 Oct 1960 p 661-8. Criteria for application of 
steels in high temperature high pressure equipment; formulas 
for calculation of pipes and tubing subject to internal pres- 
sure, at room and high temperatures, in absence or with ele- 
vated radial heat flux, are examined; induced stresses in tubes 
under restraint and abrupt temperature changes are consid- 
ered; importance of thermal shock; formula for calculation of 
maximum tube heating rate. 


Test to Anticipate Performance of Steam Piping at 5000 
Psi and 1200 IF, G.C.WIEDERSUM, Jr. ASME—Paper 59-A- 
230 for meeting Nov 29-Dec 4 1959 8 p. Test is being made 
concurrent with operation of Eddystone No. 1 unit to antici- 
pate performance of Type 316 stainless steel main steam 
piping; reasons for making test and assumptions made in 
planning it; special equipment assembled is described, and 
some preliminary results enumerated. 


Stresses. See also Steam Pipe Lines—Design; Steam Pipe Lines 


—Materia!s. 


Impiego del caleolatore elettronico nel calcolo delle solleci- 
tazioni, dovute a variazioni di temperatura, in tubazioni di 
vapore di moderne centrali termoelettriche, M.LORETO. Me- 
tallurgia Italiana v 52 n 10 Oct 1960 p 674-8. Use of electronic 
computer for calculation of stresses due to temperature vari- 
ations in steam piping of power plants; analysis of longi- 
tudinal stresses in piping in relation to American Standards. 


Temperature Measurement. New Sensitive Temperature Detec- 


tor for Use in High Pressure Fluid Piping, D.ROBERTSON. 
ASME—Paper 59-A-201 for meeting Nov 29-Dee 4 1959 7 p. 
Method employing composite thermocouple is capable of fol- 
lowing fluid temperature changes within heavy walled piping 
(such as steam lines for supercritical boilers) with sensitivity 
comparable to protruding well type detectors used in l-p pip- 
ing; method requires virtually no protrusion into fluid; vari- 
ation of temperature gradient in pipe wall section is used to 
aid in indicating fluid temperature changes. 


Welding. Service Failures of Pipe Weldments, H.THIELSCH. 


Welding J v 39 n 5 May 1960 p 488-95. Examples of actual or 
developing service failures and their causes presented in order 
to illustrate danger of false sense of security where materials 
have been purchased to all requirements of applicable ASTM 
specifications and welded and inspected to requirements of 
ASME Boiler and Pressure ‘Vessel Code and other similar 
codes; problems of design, material selection, fabrication and 


welding procedures and inspection during and after fabrica- 
tion discussed. 


STEAM POWER PLANTS 


See also Boilers; Electric Transmission; Industrial Heating ; 
Nuclear Power Plants; Power Generation; Power Plant Engi- 
neering; Power Plants; Tennessee Valley Authority. 


Changing Steam Conditions? Don’t Count Your Old Turbine 
Generator Out, R.THORESEN. Power Eng v 64 n 3 Mar 1960 
p 67-9. System changes such as new boiler modification of 
steam cycle, or change in plant process need not necessarily 
make existing equipment obsolete; turbine-generator unit 
should continue to provide limited and sometimes full service ; 
simplified methods for estimating output and steam rates 
with changed steam conditions for turbine-generator units, 


and procedures for integrating existing equipment into new 
system are presented. 


Heat Power Cycle Fundamentals, S.LEMEZIS. Westing- 
house Engr v 20 n 8 May 1960 p 76-9. Review of factors that 
affect steam power plant heat rate; stem turbine cycles ; 
effects of introducing superheat, regeneration and reheat 
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into steam cycles; heat-power cycle improvements and further 
reduction of losses. 


Leitungs- und Strahlungsverluste und Raumklima im Kraft- 
werk, M.SACK. Elektrizitaetswirtschaft v 59 n 6 Mar 20 1960 
p 142-8. Line and radiation losses, and air-conditioning in 
power plant ; how heat loss can be utilized by more complete 
flow of air drawn into furnace over cooling surfaces; how to 
utilize heat loss efficiently and, at same time, to achieve air- 
conditioning satisfactory for personnel. 


Les precautions a prendre pour la mise en service des 
nouvelles centrales thermiques. Genie Civil v 137 n 7 Apr 1 
1960 p 156-60. Precautions in starting operation of new steam 
power plants; damages caused by silicas, and particles from 
welding in boilers, turbines, pumps, pipes, etc; preparation 
of feed and cooling water; precautions in starting steam 
production. 


Minimum Recommended Protection for Unit-Connected 
Steam Stations. AIEE—Trans v 78 pt 3 (Power Apparatus & 
Systems) n 46 Feb 1960 p 1554-60. Overall protection schemes, 
described by Working Group on Steam Station Protection 
Subcommittee of ATEE Power Generation Committee, are ap- 
plicable primarily to units of 100 Mw; steam generator, steam 
turbine, generator, main transformer, and auxiliary system 
protection. 19 refs. Paper 59-1149. 


Peaking Possibilities with 100-Mw Unconventional Steam 
Units, A.R.LeBAILLY. Elee Light & Power v 37 n 21 Nov 1 
1959 p 62-5. How large steam generating units, specifically 
designed for peaking service, may offer important advantages 
if added to existing plants located near peak-load centers of 
major power networks. 


Power for Peaking, C.C.FRANCK, Sr. Combustion v 31 n 
11 May 1960 p 28-38. Basie reasoning behind role of peaking 
power is discussed in detail, sufficient to provide power plant 
designers and operators with better understanding of com- 
ponents comprising steam cycle, and to clarify many mis- 
conceptions relative to overall ability of equipment to perform 
beyond design limitations. 


Single-Stage Steam Reduction May be Your Best Bet, 
E.GRAFE. Power v 104 n 2 Feb 1960 p 70-1. Improved valve 
designs, availability of better materials, increased understand- 
ing of causes of noise, and reduced maintenance problems, are 
enabling wider use of single stage steam pressure reducing 
stations. 


Some High Spots in Thermal Power Generation, B.WOOD. 
Engineer v 209 n 5429, 5430 Feb 12 1960 p 250-3, Feb 19 
p 290-6. Survey of developments in large steam power plant, 
with comments on highest points achieved in turbines and 
boilers at present; trends, limitations, prospects and eco- 
nomic aspects; importance of choice of speed of turbines; 
world list of outstanding units in point of size, temperature 
or pressure; mention of gas turbines, mainly as adjunct to 
steam cycle. Before Eng Inst Canada, Quebec City, May 1958. 


Accident Prevention. Power Plant Safety Program, W.C. 
KRAMER. Coal Utilization v 14 n 6 June 1960 p 21-2. Pro- 
gram in coal fired steam power plant in Indiana with ca- 
pacity of 600,000 w has resulted in twice attaining 1,000,000 
manhours without disabling injury; every employee is member 
of safety organization and participates through safety meet- 
ings, safety suggestions, and his elected representatives. 


Air Pollution. See Air Pollution. 


Austria. Das oelgefeuerte Spitzenkraftwerk Pernegg, B. 
KRETZSCHMAR. Brennstoff-Waerme-Kraft v 11 n 9 Sept 
1959 p 422-4. Oil fired peak load Pernegg Station in Styria, 
Austria, opened Sept 1958; reasons for selecting oil firing; 
layout of plant, financing and costs; details of steam genera- 
tor rated at 170 ton/hr capacity at 520 C superheat tempera- 
ture; oil burner system. 


Automatic Control. See Steam Power Plants—Control. 


Auxiliary Equipment. See Air Ejectors; Air Preheaters ; Feed- 
water Heaters; Steam Power Plants—Electric Equipment. 


Belgium. Ruien Steam Power Station, Belgium, P.BARBHY, 
F.BACHMAYER. Sulzer Tech Rev v 42 n 1 1960 Dp 13-21, 1 
folding sheet. Plant consisting of two 60-Mw boiler-turbine 
units works in parallel with other Belgian power stations ; 
working data for two steam generators, designed for maxi- 
mum continuous rating 185 t/h (408,000 lb/hr) ; combustion 
chamber is equipped with double-U firing system to permit 
operation on Belgian and foreign coals in spite of poor igni- 
tion qualities; steam generators operate on Sulzer Monotube 
principle; arrangement of reheater; results of acceptance 
tests and operational results. 


Blast Effects. See Explosions—Nuclear. 
Chimneys. See Chimneys. 


Clinton, Mo. Montrose Steam-Electrie Station Operating Ex- 
perience, G.:AAMYERS. ASME—Paper n 59-PWR-2 for meeting 
Sept 28-Oct 1 1959 7 p. Initial experience of operating mine 
mouth station designed to burn raw coal with analysis of 
9984 Btu per Ib, as fired, 23.3% ash and 4.3% sulphur; No. 1 
unit, with net capability of 175,000 kw, was placed in opera- 
tion July 1958; Unit No. 2, which is duplicate of No. 1, is 
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scheduled for service early in 1960; station will be developed 
to ultimate net capability of 525,000 kw by 1963 or 1964. 


Coal Handling. See Coal Handling—Steam Power Plants. 


Computer Applications. See Steam Power Plants—Control; 
Steam Power Plants—Design. 


Control. See also Boiler Control; Electric Transmission—Con- 
trol; Steam Power Plants—Reheat Cycle; Telemetering. 


Automation in Thermal Power Plants, A.R.SCOTT, Eng J 
v 43 n 10 Oct 1960 p 105-11. Development of automatic con- 
trols for combustion, feedwater level, steam temperature, 
speed governor, and voltage regulator; uses of analog and digi- 
tal computers in control; data logging; functional diagram 
of 310 data logging system with its pinboard programmer ; 
computer controls reduce operator’s manual tasks to take 
corrective action when alarms from computer or other source 
indicate abnormality, to adjust unit loading to suit system 
conditions, and to control sequence of startup and shutdown 
procedures 


Computer Control Promises Cut in Generation Cost, A.L. 
GUIDERO. Elec Light & Power v 38 n 19 Oct 1 1960 p 56-61, 
106. Applications of computers in automatic control system 
for two 200 Mw units under construction at Southern Cali- 
fornia Edison Co, Huntington Beach plant; functions per- 
formed by computer in automatic startup process and turbine- 
generator and boiler-turbine controls; expected benefits in 
safer plant operation and improvement of control efficiency. 


Computer Program Determines On-Line Performance of 
Boiler-Turbine-Generator Units, J.A.JJOHNSON, D.E.TICKLE, 
J.P.SIKEN. Elec Light & Power v 27 n 23 Dec 1 1959 p 66-71, 
111. Steam plant heat balance testing procedure by Arizona 
Public Service Co to determine overall unit operating per- 
formance as compared to expected performance, unit net heat 
rate, turbine heat rate, operating performance of each indi- 
vidual component in unit cycle as compared to past perform- 
ance, incremental heat rates, and overhaul schedules. 


Computers to Automate Huntington Beach Units, W.L. 
CHADWICK. Elec World v 153 n 3 Jan 18 1960 p 50-4, 59. 
Features of individual digital computer control system that 
will supervise operation of two 210-Mw boiler-turbine installa- 
tions at Southern California Edison steam generating sta- 
tion; additional cost of $1,200,00 per unit expected to be 
repaid over life of units through increased availability, lower 
fuel and maintenance costs. 


Evolution of Computer Controlled Power Generation, F.A. 
RITCHINGS, W.A.SUMMERS. Automation v 6 n 11 Nov 1959 
p 90-5. Advantages of further automation of power plants, 
discussed on background of application of digital Monitor and 
Results Computer (MARC), built by Daystrom Inc, at Ster- 
lington Electric Steam Station of Louisiana Power & Light 
Co. 


Operational Information System and Automation of Ster- 
lington Steam Electric Station, J.A.REINE, Jr. IRE—Trans 
on Indus Electronics v IE-7 n 2 July 1960 p 14-20. System for 
scanning and logging operational data at Sterlington (La.) 
Electric Station; system includes sensors, scanning equip- 
ment, analog-to-digital converters; data storage, computer, 
and various output presentations; operating experience and 
problems associated with incorporation of system into normal 
plant operation. 

Power Plant Control Board Locations and Operation, E.G. 
NORELL. AIEE—Trans v 78 pt 3 (Power Apparatus & Sys- 
tems) n 45 Dec 1959 p 1381-7 (discussion) 1387-8. Review of 
factors influencing trend toward centralization of control 
boards (turbine, boiler, and electrical) in power generating 
stations, in order to get better understanding of problems 
involved and provide for greater coordination between power 
plant designers and operators. Paper 59-887. 


Reduction of Peak Steam Loads by Hot Water and Liquid 
Storage, M.STEIN. Steam Engr v 28 n 334 Sept 1959 p 363-7. 
Possibilities for eliminating consequences of steam load fluc- 
tuation include automatic boiler control, and heat accumula- 
tors for elimination of peak loads; comparison between steam 
accumulators and hot water storage, and practical application 
of latter; diagrammatic sketches illustrate integration of tech- 
niques and equipment into system. 

Starting Electric Generating Station—Automatically, W.A. 
SUMMERS. Control Eng v 7 n 9 Sept 1960 p 154-7. Example 
of cold startup of coal fired generating unit, to illustrate 
how computers may be applied to automatic control of power 
plants. 


Cooling Systems. See Water Cooling Systems; Water Cooling 
Towers. 


Corrosion. See Boiler Corrosion and Deposits; Feedwater Treat- 
ment; Steam Condensers—Corrosion. 


Costs. See also Steam Power Plants—Design. 


Steam Turbine Generator Costs, N.H.PRATER, D.W. 
ANTONACCI. Petroleum Refiner v 39 n 4 Apr 1960 p 185-8. 
Data to permit rapid and accurate estimation of total in- 
stalled costs; basic features of turbine, generator and acces- 
sories; example of estimate of total direct installed cost for 
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STEAM POWER PLANTS—Costs—Continued 
noncondensing turbine generator and condensing single auto- 
matic extraction turbine generator each having capacity of 
30,000kw. 

Cuba. Regla Steam Electric Station, G.T.INGALLS. ASCE— 
Proce v 86 (J Power Div) n PO3 June 1960 Paper n 2520 p 
89-99. Paper describes design of 4-unit, high viscosity oil 
fueled steam electric station; design of foundations to cope 
with stiff clay, rock strata, and slag deposits; aspects.of out- 
door type construction, strengthening gantry crane, and venti- 
lating louvres for turbogenerator housings; outdoor type of 
construction was found ideal for ventilation but had_ dis- 
advantages during driving rains, therefore sides were enclosed 
with corrugated asbestos. 

Czechoslovakia. See Steam Power Plants—Textile Mills. 


Design. Central Station Design Survey. Power v 103 n 10 Oct 
1959 p 179-90. Design features and data for conventionally 
fuelled steam plants and for nuclear power plants, representa- 
tive of design and construction undertaken during 1958-59; 
tabular and graphical compilation of data. 

Designing Coal-Burning Power Plants, E.B.WOODRUFF. 
Power Eng v 63 n 8 Aug 1959 p 96-8. Study of system load 
characteristics enables selection of steam generating units, 
method of firing, control system, and other specific auxiliary 
equipment; comparison of economic considerations and factors 
involved between two plants having different intended pur- 
poses and operating problems; additional data compares con- 
struction costs and operating costs for different plants. 

Die Ermittlung der optimalen Auslegungsgroessen des 
Dampfkraftprozesses mit Hilfe elektronischer Rechenanlagen, 
K.KNIZIA. Elektrizitaetswirtschaft v 59 n 6 Mar 20 1960 p 
137-41. Use of electronic computers to determine optimum 
design of steam power process; examples of digital computer 
programming of various problems encountered in steam power 
and heating technology. 

Gross Return Tests Plant Design, P.SICHEL, J.H.POTTER. 
Elec World v 154 n 15 Oct 10 1960 p 53-5, 96-7. Mathematical 
method to calculate long term economic benefits of new engi- 
neering designs promising improvement in plant performance; 
analysis is based on relation of first year’s gross return to 
required rate of return over plant’s expected life, taking into 
account expected unit loading and probable trend in fuel 
costs; method is also helpful for choice among several new 
engineering designs. 

Seale Models Help Designers and Builders, W.B.OTTO, B. 
PATON. Elec World v 154 n 14 Oct 3 1960 p 40-1. Use of 
models helped Fluor Corp, designer, and Public Service of 
Colorado fit 44 Mw steam unit into space originally planned 
for 33 Mw at Cameo plant near Grand Junction, Colo. 

Distilleries. See Distilleries. 

Dust Control. See Dust Collectors. 

Electric Equipment. See also Explosions—Nuclear. 

Electrical Supplies to Power Station Auxiliaries, D.A. 
DEWISON. Instn Elee Engrs—Proe v 106 pt A (Power Eng) 
n 30 Dee 1959 p 451-62 (discussion) 462-9. Factors involved in 
design of electric supplies; general principles of unit trans- 
former system; example of plant comprising five 200 Mw units 
to illustrate detailed design problems and economic aspects 
associated with scheme. Paper 2759S. 

Energy Storage. See Steam Power Plants—Control. 

Equipment. See Air Ejectors; Air Preheaters; Boilers; Dust 
Collectors; Economizers; Feedwater Heaters: Pumps, Feed- 
water; Soot Blowers; Steam Power Plants—Maintenance and 
Repair; Steam Turbines; Superheaters ; Turbogenerators. 

Feedwater. See cross references under Feedwater. 

Fergus Falls, Minn. Plant Design Considerations Utilizing 
Largest U.S.Raw-Lignite-Fired Boiler, T.Y.MULLEN. Com- 
bustion v 32 n 2 Aug 1960 p 49-53. Description of largest raw 
lignite burning boiler in United States recently installed by 
Otter Tail Power Co at Hoot Lake Station in Fergus Falls, 
Minn, which was designed to supply steam for 53.5 mw tur- 
bine-generator; details of steam generating unit, lignite han- 
dling system, circulating water system, condensate and boiler 
feed system and other components are discussed. 

Fertilizer Plants. Steam Services for Nitrogen Factory. Steam 
Engr v 29 n 838 Jan 1960 p 116-22. Modern boiler plant 
equipped with four high efficiency oil-fired packaged boilers, 
has unusual process system which calls for large quantities of 
steam for start up, and then utilizes heat available in process 
plant to generate superheated steam in waste heat boilers; 
these drive rotary air compressor fitted with steam turbine at 
one end and gas turbine at other end; latter uses pressurized 
exhaust gases from process plant, and provides approximately 
two-thirds of power required to drive air compressor. 

See Floors. 

Foundations. Pile Driving Experiences at Port Everglades, T.J. 
LYNCH. ASCE—Proc vy 86 (J Soil Mechanics & Foundations 
Div) n SM2 Apr 1960 pt 1 Paper n 2442 p 41-62. Foundations 
for steam power plant comprising two 240,000 kw units; soil 
investigations, difficulties encountered in driving of piles, and 
pile settlements; settlements resulted from consolidation 


Floors. 


STEAM POWER PLANTS—Continued 
of underlying strata attributable to vibrations developed 
by pile driving; pile-load test data and comparative driving 
with air hammer and rated equivalent diesel hammer are 
presented. 

Terreni ed opere di fondazione della centrale termoelettrica 
di Augusta, A.-CROCE. Energia Elettrica v 387 n 6 June 1960 
p 505-21. Soil and foundation works at steam power plant of 
Augusta (Italy) ; importance of geophysical investigation and 
subsequent study of various possible solutions for foundations ; 
type of foundation used for machines, turboalternators, genera- 
tors, ete. 

France. See also Boiler Firing—Gas. 

Centrale de Chalon IJ, F.SCHEURER. Technique Moderne y 
52 n 5 May 1960 p 272-83. Chalon 2 steam power station in- 
volves construction of 125 mw unit; intended fuel is Blanzy 
coal with high ash content up to 45%, and low ash fusion 
point; possible necessity for removal of up to 22 tons of ash 
per hr, potential problem of materials handling, storage, and 
disposal, led to decision to install first French prototype 
cyclone furnace steam generator using fused ash with indirect 
heating; unit was designed and constructed by French and 
German Babcock and Wilcox companies. 

Centrale de Lacq Artix, F.SCHEURER. Technique Moderne 
v 52 n 5 May 1960 p 241-5. Lacq-Artix power station; descrip- 
tion of station under construction by Electricite de France, 
to be supplied with fuel from production plan of SNPA, in- 
tended to supply electric energy to Pechiney and Ugine alu- 
minum plants, to gas processing, and to network grid; station 
is designed for rated power of 500,000 kw to be supplied by 
4 units scheduled for operation in 1961. 


Centrale thermique de Champagne-Sur-Oise, M.MASCA- 
RELLO. Technique Moderne v 52 n 5 May 1960 p 260-3. Steam 
power plant at Champagne-Sur-Oise will operate 250 mw unit; 
equipment includes Babcock and Wilcox steam generator 
capable of 520 million cal/hr, Forges et Ateliers du Creusot 
turbine coupled to 312.5 Mva alternator constructed by Al- 
sthom; Forges et Ateliers du Creusot condenser with 137,000 
sq ft surface area, and three phase 312.5 Mva Alsthom trans- 
former for raising voltage to 225 kv. 


Travaux de Genie Civil de la centrale thermique de Morcenx- 
Arjuzanx, M.ROUSSEL, G.VIE. Construction v 15 n 4 Apr 
1960 p 199-202. Civil engineering works of Morcenx-Arjuzanx 
thermal power plant; lignite fueled power plant comprises two 
55/60 Mw turboalternator units; later two more units will be 
added; construction of foundations and superstructure of 77 m 
long, 33 m wide boiler room and 102 m long, 20 m wide engine 
soon description of cooling water supply and other facilities 
of plant. 


Gas Turbines. 


Geothermal. 
moval. 


Construction of Geothermal Power Station, C.F.MARTIN- 
DALE. New Zealand Eng v 14 n 10 Oct 15 1959 p 337-46. 
Wairakei station is of 69 Mw capacity, has steam power plant 
comprising two h-p , two intermediate, and three ]-p machines ; 
pipe lining from geothermal site to plant by use of seamless 
weld-jointed pipes, above ground; construction of cooling 
water pipe line, pumphouse, and outfall culvert. 


Geothermal Power to Come to U.S., G.V.MICHAEL. Plant 
& Power Services Engr v 1 n 5 Sept 1959 p 18-19. To produce 
electricity from natural steam and hot water Magma Power 
Co of California is developing underground steam fields having 
hot (3000 F) magmatic mass with 10% water content lying 
below surface, which, as it gradually cools and crystallizes 
into rock, gives off water vapor in form of superheated steam ; 
technique presently employed in Italy, New Zealand and 
Soviet Union ; as no boiler plant is required, 30 to 40% savings 
in overall power plant cost is achieved, 


Het gebruik van geothermische stoom in Nieuw Zeeland, J. 
VOS. Ingenieur v 72 n 29 July 15 1960 p M57-62. Utilization 
of geothermal steam in New Zealand; exploration, production 
and utilization of geothermal steam by Ministry of Works; 
exploratory drilling started in 1950 and first part of Wairakei 
power station was commissioned in 1959. 


Natural Steam Source Harnessed For Commercial Electric 
Power, A.W.BRUCE. Elec World vy 158 n 26 June 27 1960 p 
46-8, 50, 146. Use of natural steam from geysers 95 mi north 
of San Francisco as energy source for Pacific Gas & Electric 
pele 12,500-kw turbine-generator which recently began opera- 
10n,. 


New PG&E Power Plant Will Utilize Natural Steam from 
‘Geysers’, W.LINDBECK. Pac Bldr & Engr v 66 n 5 May 1960 
p 94-5, Natural steam is discharged by steam vents and hot 
springs, and not by real “geysers”, near Healdsburg, Calif; 
new geothermal plant will start with one 12,500 kw turbine 
and second may be added later; preliminary soil tests and 
steam pressure and flow tests; 31 by 77 ft, 30 ft high building 
of structural steel on concrete foundation houses turbine gen- 
erator; construction of hot wells and also cold wells for cooling 
water system; stainless steel piping. 


See Gas Turbine Power Plants. 
See also Geology—Nicaragua; Seawater—Salt Re- 
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Utilizzazione del vapore endogeno a forte contenuto di gas 
C.ZANCANI. Termotecnica vy 13 n 12 Dec 1959 p 583-7. ee 
of endogenous steam with high gas content; investigation of 
best utilization of underground steam; study based on modern 
data of plants at Larderello, Sasso, and Monterotondo ; scheme 
of three cycles in relation to content of incondensable gas 
(carbon dioxide). 

Grand Junction, Colo. See Steam Power Plants—Design. 


Great Britain. See also Steam Power Plants—Iron and Steel 
Plants. 


British Build Mine-Mouth Plant, J.H.SYKES. Elec World v 
154 n 12 Sept 19 1960 p 97. 600-Mw power plant nearing com- 
pletion at Rugeley, Staffordshire, having direct connection 
with mine which comprises highly mechanized two-shaft 
1200 ft deep pit; battery operated locomotives bring coal direct 
to pit bottom from conveyors attached to coal cutting ma- 
chines; plant contains five 120-Mw generating units using 
steam at 1600 psi, 1010 F; features of supercritical units 
installed. 


Conversion of Marchwood Power Station from Coal to Oil. 
Heating & Air Conditioning v 25 n 3 Sept 1960 p 242-6. 
Boiler unit modifications, operating problems and description 
of fuel and steam heating systems for facility which has 16 
oil burners with variable speed pumps; system incorporates 
h-p and l-p pumps driven from single motor through double 
shaft extensions to overcome difficulties arising from excessive 
oil returns; superheat problems; effect of sulphur fumes on 
concrete; methods for auxiliary heating and for coping with 
shut-down. 

High Marnham Power Station of Central Electricity Generat- 
ing Board. English Elec J v 16 n 5 Mar 1960 p 3-23, 26-30. 
Plant comprises five 200 Mw turboalternator units; turbines 
operate with steam at 2350 psig, 1050 F, at turbine stop valve, 
steam being reheated to 1000 F, at 426 psig, before intermedi- 
ate-pressure cylinder; final feed temperature after six-stage 
feed heating is 460 F; features of turboalternator sets, feed 
heating and condensing plants, main transformers, 415 v 
switchgear, and motor drives for boiler fans and pumps. 


Kincardine Power Station. Engineer v 210 n 5464 Oct 14 
1960 p 618-20. Largest power station of South of Scotland Elec- 
tricity Board is sited on land reclaimed from tidal foreshore 
of River Forth; installed capacity is 360 Mw, using three 120 
Mw sets, to be increased to 760 by 1963 with two 200 Mw sets; 
rated capacity of first three boilers is 860,000 lb/hr of steam 
with superheater outlet conditions of 1600 psi and 1010 F, 
two later units to be rated at 1,350,000 lb/hr and 2400 psi 
at 1050 F. 


Little Barford ‘B’ Power Station. Eng & Boiler House Rev 

v 75 n 3 Mar 1960 p 66-73. Description of power station 
operated by Central Electricity Generating Board and con- 
structed at St Neots, Huntingdonshire; all aspects of installed 
equipment including boiler plant, turbogenerator sets, ash and 
dust handling plant, control equipment, and others are dis- 
cussed. 

Healdsburg, Calif. See Steam Power Plants—Geothermal. 

Heat Balance. See Steam Power Plants—Control. 

Huntington Beach, Calif. See Steam Power Plants—Control. 

India. See Electric Transmission—India; Steam Power Plants— 
Iron and Steel Plants. 


Industrial Plants. See also Industrial Plants—Power Supply; 
Steam Power Plants—Iron and Steel Plants; Steam Power 
Plants—Paper and Pulp Mills; Steam Power Plants—Textile 
Mills. 


“Bench-Mark” Testing in Industrial Plants, J.L.BROWN. 
ASME—Paper n 59-PWR-4 for meeting Sept 28-Oct 1 1959 8 p. 
How ‘‘bench-mark” tests are used in plants of Du Pont Co; 
ASME Power Test Codes followed as closely as possible; test 
data used as ‘“‘bench-marks’” by plant operators in routine 
checks of equipment and by plant engineers for development 
of power plant standards from which performance efficiency 
is determined; use of computers. 


Zine Plant Produces Own Power, T.S.SPICER. Coal Utiliza- 
tion v 14 n 6 June 1960 p 16-20. Power for plant which op- 
erates 15 electrothermic furnaces is supplied by company’s 
own generating station; rated capacity of station is 100,000 
kw; steam is produced by two pulverized coal fired boilers, 
each rated at 375,000 lb/hr at 1000 F, 1850 psig of main 
steam, and 278,000 lb/hr of reheat steam. 


Inspection. See Steam Power Plants—Maintenance and Repair. 
Instruments. See Steam Power Plants—Control. 


Iron and Steel Plants. Power Plant Developments at Steel Co. 
of Wales Ltd. Iron & Steel v 33 n 8 July 1960 p 378-81; see 
also Brit Steelmaker v 26 n 8 Aug 1960 p 289-94; Metallurgia 
v 62 n 369 July 1960 p 3-7; Iron & Coal Trades Rev v 180 n 
4797 June 24 1960 p 1419-22. Britain’s first Benson “once 
through” boiler installed at Margam Works; event is con- 
sidered major advance in industrial steam usage in United 
Kingdom; advantages of system over boilers using natural or 
assisted circulation: hoiler is arranged with four passes, each 
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directly behind other; method of control; details of turbo- 
alternator. 


Thermal Power Station at Durgapur, B.K.R.PRASAD. In- 
dian J Power & River Valley Development v 10 n 2 Feb 1960 
p 1, 25. New station installed for Hindustan Steel Works at 
Durgapur is designed for ultimate capacity of 350 Mw, and 
will consist of two units of 75 Mw each in first stage and two 
units of 100 Mw each at later stage; plant will be of semi- 
outdoor type with all modern technical features; generators 
will be hydrogen cooled. 


Italy. See also Steam Power Plants—Foundations ; Steam Power 
Plants—Geothermal. 


La centrale thermique 4 lignite de Santa-Barbara prés de 
Florence (Italie). Génie Civil v 137 n 9 May 1 1960 p 203-5. 
Lignite fueled thermal power plant of Santa-Barbara near 
Florence (Italy) ; open pit mining, crushing, and separation 
of lignite; steam plant comprises two 125 Mw generator units; 
surface of boiler tubing of each unit is 6500 sq m; cooling 
water is treated and circulated by 530 kw pumps. 


Progressi realizzati nelle centrali termoelecttriche nell’anno 
1959, C.CASTELLANI. Elettrotecnica vy 47 n 2 Feb 10 1960 
p 92-107. Development of thermoelectric power plants during 
1959; statistical data on new power plants, especially in Italy. 


Japan. Thermal Electric Stations in Japan, O.D.IDES, R.T. 
RICHARDS. Civ Eng (NY) v 30 n 2 Feb 1960 p 46-9. Typhoons 
and earthquakes are ever present threats in Japan, whereby 
design loads are far higher than those used in normal prac- 
tice elsewhere; table shows design data of five thermal electric 
units; to spare arable lands, sites for power plants are on 
rock- or sand-filled areas in tidal waters, with heavy seawall 
structures. 


Maintenance and Repair. See also Boilers—Maintenance and Re- 
pair. 

Non-Destructive Techniques in Power Plant Inspection, P.W. 
SHERWOOD. Combustion v 32 n 4 Oct 1960 p 44-8. Headway 
is being made in acceptance of non-destructive testing methods 
for power plant construction and maintenance; if properly 
used, techniques constitute valuable tool in determining quality 
of workmanship (in acceptance tests of equipment) and 
survival outlook of installed equipment which may be exposed 
to mechanical wear, erosion, or corrosion; application in locat- 
ing obstructions which may form in pipe lines or other equip- 
ment. 


Manitoba. Salient Mechanical Design Aspects of Selkirk Gen- 
erating Station, A.C.BLUE, C.W.HODGSON. Eng J v 43 n 4 
Apr 1960 p 91-7. Steam power plant comprises two 66,000 kw 
units; paper deals mainly with mechanical equipment of 
plant; cooling water system has one set of screens and one 
pump for each turbogenerator; pumps are of single stage 
vertical mixed flow propeller type; coal handling equipment ; 
water treatment; two boilers of 600,000 lb/hr continuous 
eapacity ; completely water-cooled single pass furnaces. 

Meramec, Mo. Some Design Features of Meramec Twin Furnace 
Reheat Steam Generator, M.F.DALLEN, Jr, D.B.STEWART. 
ASME—Paper n 59-SA-63 for meeting June 14-18 1959 14 p. 
Steam generator for Union Electric Co’s Meramec Unit No. 3 
has rated capacity of 1,850,000 lb of steam per hr with 1010 F 
and 2150 psig at superheater outlet and with reheat flow of 
1,685,000 lb of steam per hr; principal features of design are 
described and shown diagrammatically. 


Models. See Steam Power Plants—Design. 


Montrose, Mo. Economics and Design of Montrose Steam Elec- 
tric Station, F.A.RITCHINGS, W.E.SLEMMER. ASME—Paper 
n 59-PWR-9 for meeting Sept 27-30 1959 19 p. Latest addition 
to Kansas City Power & Light Co system, 6 mi northeast of 
Montrose in Henry County, Mo; factors leading to decision 
to install a mine-mouth station remote from consumer area 
to be served; equipment and plant arrangements described 
and diagrammed. 


New York, N.Y. Big Power Comes to Staten Island, M.L. 
BRANIN. Coal Utilization v 14 n 2 Feb 1960 p 14-18. New 
Arthur Kill No. 2 generating station of Consolidated Edison 
consumes more than 2000 tons of coal per day; addition in- 
creases generating capacity by another 335,000 kw; make-up 
water is New York City water-supply ; twin furnace type pres- 
surized, radiant boiler; details of coal handling, feeding, air 
pollution control, and supply of electrical power. 


New Zealand. See Steam Power Plants—Geothermal. 


Ontario. Lakeview & R.L.Hearn Generating Stations Design, 
H. A. SMITH, W. F. ALLEN, Jr. Eng J v 43 n 10 Oct 1960 p 
125-31. Description of two thermal power stations of Hydro- 
Electric Power Commission of Ontario; both plants comprise 
huge units, Lakeview is planned for six 300 Mw units, and 
Hearn plant has four 200 Mw units; discussion of steam gen- 
erator efficiency; centralized control arrangements; design of 
steam bypass system which facilitates rapid starting of plant. 


Paper and Pulp Mills. Bathurst’s New 1250 P.S.1.G.Kraft 
Chemical Recovery Boiler and Back Pressure Turbine, F.W. 
BUCKLEY. Eng J v 43 n 4 Apr 1960 p 69-75, 102. Plant burns 
black liquor to recover chemical from kraft cooking process 
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and provides h-p steam to produce cheap byproduct power; 
use of oil as supplementary fuel; back pressure turbine has 
two complete sets of blading connected with generators op- 
posite in direction. 


Petroleum Refineries. See also Petroleum Refineries—Boilers ; 
Steam Turbines. 


Economic Selection of Steam and Power Supplies for Re- 
fineries and Petrochemical Plants, D.L.E.JACOBS, W.B.WIL- 
SON. ASME—Paper 59-A-330 for meeting Nov 29-Dee 4 1959 
12 p. General system considerations; performance and cost 
data related to application of specific apparatus; 2 examples 
with definite steam and power requirements, which compare 
investment and operating costs when different types of drivers 
and sources of electric power are selected. 


Philadelphia, Pa. Development Associated With Superpressure 
Turbine for Eddystone Station Unit No. 1, W.E.TRUMPLER, 
Jr, A.F.LeBRETON, E.A.FOX, R.B.WILLIAMSON. ASME— 
Trans—J Eng for Power v 82 Ser A n 4 Oct 1960 p 286-92. 
Design, material selection, and testing of Eddystone 1200 F 
turbine elements; unit features radially disposed labyrinth seal 
not heretofore employed in electric utility turbines in United 
States. 

Water-Treatment, Corrosion, and Internal-Deposit Studies 
for Eddystone, R.C.ULMER, H.A.GRABOWSKI, R.C.PATTER- 
SON. ASME—Trans—J Eng for Power v 82 Ser A n 4 Oct 
1960 p 264-74. Description of two test boilers, one in Labora- 
tory of Sulzer Brothers in Winterthur, Switzerland, which 
operated initially at 4260 psi and 977 F, and was later modi- 
fied for 1200 F, and other in Kreisinger Laboratory at Chat- 
tanooga, Tenn, which operates at 5000 psi and 1200 F and is 
sealed model of Eddystone unit; results obtained to date. Pa- 
per 59-A-147. See also Engineering Index 1958 p 1183. 

Pipe Lines. See Steam Pipe Lines. 

Port Everglades, Fla. See Steam Power Plants—Foundations. 

Pumps. See Pumps, Feedwater. 

Reheat Cycle. See also Steam Power Plants—Meramec, Mo. 


Control of Reheat Turbine with Bypass, F.WEEFHUIZEN. 
Brown Boveri Rev v 47 n 1-2 Jan-Feb 1960 p 19-26. Details 
of control system developed by Brown Boveri in particular for 
plants in which bypass is provided parallel to turbine; princi- 
ple of control, design and operation; by coupling bypass con- 
trol to turbine control system, steam distribution through h-p 
and l-p turbines can be maintained constant independent of 
loading of bypasses and live-steam conditions; starting and 
load throw-off process; schematics. 


Peak-Load Energy at Low Incremental Cost, F.A.RITCH- 
INGS, R.R.BENNETT. Elec Light & Power v 38 n 16 Aug 15 
1960 p 50-4, 88-9. Relative merits of different methods of in- 
stalling peaking capacity in high efficiency reheat units; in- 
crease of throttle pressure; increase of throttle pressure with 
all heaters out; steam by-pass; partial superheating of steam 
to reheater. 

Saskatchewan. Saskatchewan Power’s Boundary Dam Generat- 
ing Station, D.K.WHISH, W.A.GROBICKI. Eng J v 48 n 10 
Oct 1960 p 71-80. Steam power plant at Boundary Dam is con- 
ventional plant, with two boilers of 600,000 lb/hr rating and 
two turbogenerators at 66,000 kw each; unusual problems 
were caused by cooling water supply and by mining and use 
of Souris lignite; to secure cooling water, lake-reservoir was 
formed by construction of 80 ft high, 1000 ft long earth dam; 
lignite deposit has calorific value of only 7000 Btu/lb, and 
35% moisture content, but its use is feasible as it costs only 
$1.30/ton. 

Site Location. 
thority. 


Solar. See Power Generation—Solar. 


Spain. Das Dampfkraftwerk Badalona, G.EIFERT. Siemens 
Zeit v 34 n 1 Jan 1960 p 8-26. Badalona steam power plant, in- 
tended primarily for service during dry periods; when hy- 
droelectric plants in Catalonia have sufficient water supplies 
available to cover power requirements, steam power plant can 
be operated as synchronous capacitor; in first two stages of 
construction, plant has been provided with two 34-Mw turbo- 
sets and one 69-Mw turbo-set. 

Sterlington, La. See Steam Power Plants—Control. 


Sweden. See also Heating—District. 


See Steam Power Plants—-Tennessee Valley Au- 


Oil-Fired Power Station Underground. Engineering v 190 n 
4925 Sept 9 1960 p 844. Swedish State Power Board’s new 
steam power plant at Stenungsund is entirely contained within 
solid bedrock of mountain; it will have capacity of 750 Mw, 
but will be used only to meet peak demand; turbine plant was 
supplied by Stal (de Laval Ljungstroem), and boilers by 
Svenska Maskinverken; each machinery hall forms separate 
unit and includes ventilation section, boiler, high and low 
pressure turbines, generators and transformers, 

Tennessee Valley Authority. 
ity. 


Prospecting for Thermal Power Plant Sites, R.A.ELLIOT. 
ASCE—Proec v 86 (J Power Div) n PO1 Feb 1960 Paper n 


See also Tennessee Valley Author- 


Testing. See 


West Germany. 


Zinc Plants. 
STEAM POWER PLANTS, HEATING AND POWER. See 
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2361 p 1-10. Site requirements and experiences in selection of 
sites for modern stations in Tennessee Valley Authority power 
system; special problems of mapping, foundation explorations, 
and condenser water systems encountered in site-feasibility 
studies. 


Steam Power Plants—Control; Steam Power 


Plants—Industrial Plants. 


Textile Mills. Skoda Works Has Completed Extension of Power 
Plant of Textile Mill at Mehalla el Kubra in Egypt, B.BABER- 
KOV. Czechoslovak Heavy Industry n 1 1960 p 25-35. Because 
original power plant was designed as final installation, its 
extension presented complex problems with regard to civil 
engineering aspects, and from point of view of connection 
to existing piping system; all aspects of installation covered, 
including turbines, generators, main switch-room, cooling 
towers, and all auxiliary equipment. 

Underground. See Steam Power Plants—Sweden. 

Volcanic. See Steam Power Plants—Geothermal. 


Water Supply. See Seawater—Salt Removal ; 
Systems; Water Cooling Towers. 


Das Kloeckner-Kraftwerk Castrop-Rauzel, A.von 
BRACKEL, H.EMONTS. Siemens Zeit v 33 n 9 Sept 1959 p 
542-56. Kloeckner power plant at Castrop-Rauzel supplying 
power to coal mines and public supply system; boiler plant, 
turbo-generating unit and feed-heating plant form’ single 
block; boiler plant consists of two half-load Benson boilers ; 
turbine is designed for inlet pressure of 180 kg/cm? gage 
(2560 psig) and live steam and reheat temperature of 520 C; 
maximum continuous output is 120 Mw. 


Die Dampferzeuger- und Vorwaermeranlage fuer den 100 
MW-Block im Heiz- und Blockkraftwerk Stuttgart-Gaisburg, 
H.EICKEMEYER. Brennstoff-Waerme-Kraft v 12 n 5 May 
1960 p 211-17. Steam generator and plant for 100 Mw block in 
Stuttgart-Gaisburg district heating and power station; basis 
for planning and final solutions for boiler plant, especially 
slagging furnace, auxiliaries and electric precipitators as 
well as regenerative feedwater heating. 

Fachheft Kraftwerksbau und -betrieb. Elektrizitaetswirt- 
schaft v 58 n 21 Nov 5 1959 p 729-59. Special issue on power 
plant construction and operation; Block-system power station 
installations for live steam at 600 C—80 Mw; unit in Neuhof 
power plant, E.STANGE, 729-36; 100 Mw block unit in Hat- 
tingen Municipal Station, J.SSCHUBERT, 1737-43; Noise con- 
trol in steam power plants, R.KOEHLER, 744-8; Economic 
flow of cooling water in condensing turbo sets, G.SCHAAF, 
748-53 ; Recording danger warning device, G.CRAMER, 753-6; 
Planning of extensive river crossing, H.H.MOELLER, 1757-9. 

Vereinigtes Heiz- und Blockkraftwerk Stuttgart-Gaisburg, 
H.EICKEMEYER. Brennstoff-Waerme-Kraft v 12 n 2 Feb 1960 
p 51-62.. Combined heating- and block-power station Stuttgart- 
Gaisburg; station will have capacity of 200 Mw and comprise 
back-pressure and peak load plant; functioning of plant with 
adjoining heating station, starting, stopping and control of 
block unit and safeguards provided for electric auxiliaries ; 
design and operation of turbines. 


See Steam Power Plants—Industrial Plants. 


Water Cooling 


Heating; Steam Power Plants. 


STEAM POWER PLANTS, POWER AND PROCESS. See 


Steam Power Plants. 


STEAM SAMPLING 


Closing Our Gaps in Our Knowledge of Steam Sampling, 
H.PHILLIPS. ASME—Paper 59-A-287 for meeting Nov 29-Dec 
4 1959 5 p. Lack of knowledge in obtaining representative 
samples in steam purity investigations is pointed out; descrip- 
tion is given of test program initiated by ASME Steam Con- 
tamination Subcommittee to evaluate, by experimentation, 
those factors which are believed to influence accuracy of steam 
sampling; it is concluded that design and application of steam 
piece ta nozzle influence measurement of impurities in steam 
sample. 


Results of Steam Sampling Nozzle Tests on Evaporator 
Vapor, T.A.MISKIMEN. ASME—Paper 59-A-301 for meeting 
Noy 29-Dec 4 1959 12 p. Controlled carryover was obtained 
from power plant evaporator to explore sampling nozzle de- 
sign and location and sample flow rate, as programmed in 
paper by E.B.MORRIS (see Engineering Index 1952 p 589); 
it was found that droplets of liquid carryover are separated 
very quickly from initial, random dispersion in vapor stream; 
because of this, nozzle location and sample flow rates are more 
important to sampling accuracy than is nozzle design. 


STEAM TABLES AND CHARTS 


Analiz. tochnosti i svodnaya tablitsa eksperimental’nykh 
znachenii udel’nykh ob’emov vody i vodyanogo para, poluchen- 
nykh v MEI, V.A.KIRILLIN, S.A.ULYBIN. Teploenergetika v 
6 n 9 Sept 1959 p 8-7. Analysis of accuracy and combined 
table of experimental values for specific volumes of water and 
steam, obtained in Moscow Power Institute; data concern tem- 
perature range of 298-650 C and pressures up to 900 kg/cm? 
and over, 
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STEAM TABLES AND CHARTS—Continued 


Opornye znacheniya teploemkosti Cp vodyanogo para, A.E 
SHEINDLIN, E.E.SHPIL’RAIN, V.VSYCHEV, renigenares, 
tika v 6 n 12 Dee 1959 p 80-3. Reference values of specific heat 
of steam; analysis of available experimental data; table of 
reference values for pressures up to 700 kg/cm? and tempera- 
tures up to 700 C. 


STEAM TRAPS. See Petroleum Refineries—Equipment. 


STEAM TURBINES 


See also Power Plant Engineering ; Power Plants—Gas and 
Steam Turbine Combined; Pumps, Feedwater—Drives; Steam 


Condensers ; Steam Power Plants; Turbogenerators; Turbo- 
machinery. 


Condensing Automatic-Extraction Turbines, R.SHIFLER. 
Power v 103 n 12 Dec 1959 p 96-8. To predict turbine perform- 
ance, conditions under which it will operate must be known; 
two examples given for calculating performance of condensing 
automatic extraction turbines; tabular and graphical data. 


Cylinder Cracking Follows Shift of Older Turbines to 
Cyclic Duty, W.SINTON. Elee World v 154 n 17 Oct 24 1960 
p 46-9, 56. Experience of Westinghouse Electric Corp with 
replacement of old cracked cylinders in turbines with those 
not prone to cracking as result of separate steam chest, 
nozzle chambers and flexible inlet piping; methods for stress 
prevention; installation of thermocouples in critical areas; 
other solutions to cylinder cracking. 


How to Predict Turbine Performance, R.SHIFLER. Power 
v 103 n 9 Sept 1959 p 80-2. Method of rapid calculation in 
selection of mechanical drive turbine for given operating 
conditions; review of factors of theoretical steam rate, 
efficiency, superheat, speed, pressure ratio, for condensing 
and noncondensing turbines; tabular and graphical data for 
quick computation of performance over wide range of rating 
and operating conditions. 


How to Use Steam Turbines in Refining, Petrochemical 
and Chemical Industries, W.B.WILSON. Power v 104 n 2 
Feb 1960 p 77-9. Mechanical drive steam turbines of 25,000 
hp and up have wide acceptance in process industries because 
of low cost electric and shaft power provided by extraction 
of steam for lower pressure needs; other advantages are 
speeds to 10,000 rpm, wide adjustable speed range, and rate 
control of steam temperatures extracted or exhausted for 
process needs; automatic governing responds to process 
variables such as pressure, flow, and temperature. 


Noncondensing Automatic-Extraction Turbines, R.SHIFLER. 
Power v 104 n 1 Jan 1960 p 73-5. In contrast to condensing 
type which has noncondensing turbine followed by condensing 
turbine, noncondensing type has two noncondensing turbines 
in series; noncondensing types supply process steam at two 
pressures with lower or exhaust pressure at atmosphere or 
higher, and extraction pressure controlled between exhaust and 
throttle pressure; operating and performance characteristics 
discussed; tabular and graphical data. 


Operation of Steam Turbines to Minimize Shell Cracking, 
S.B.COULTER, R.L.JACKSON. ASME—Trans—J Eng for 
Power v 82 Ser A n 3 July 1960 p 227-44. Methods for 
yeducing tendencies toward cracking in steam turbine shells ; 
how improved operating procedures, application of accessories 
and improved mechanical design, aid in properly controlling 
shell thermal distribution, major cause of shell cracking. 
Paper n 59-PWR-10. 

Steam Flow Distribution at Exhaust of Large Steam Tur- 
bines, J.E.FOWLER, R.E.BRANDON. ASME—Paper n 59-SA- 
62 for meeting June 14-18 1959 11 p. Results of laboratory 
and field measurements made at exhaust flange of large 
turbines on downward-discharge exhaust hoods ; how knowledge 
of distribution will assist condenser designer in obtaining 
optimum condenser performance and power plant designer in 
locating internal struts and piping to minimize losses. 


Temperaturemittlung in Turbinengehaeusen, R.EHRICH. 
Allgemeine Waermetechnik v 9 n 8/9 1959 p 163-82. Inves- 
tigation of temperatures in turbine housings with aid of 
electrical analogy and consideration of temperature-related 
heat transfer coefficients; temperature differentials in housing 
walls are large, shortly after steam enters housing ; to minimize 
stressing of material, saturation temperature of heating steam 
should be kept low. 


Balancing. See Balancing Machines; Steam Turbines—V ibra- 
tions. 

Bearings. See Bearings—Steam Turbines. 

Blades. See also Steam Turbines—Design; Steam Turbines— 


Manufacture; Steam Turbines—Materials. 


Protection of Steam-Turbine Blades Against Water-Drop 
Erosion by Spark-Hardening, Yu.F.KOSYAK, P.V.SAVUKOV. 
Engrs’ Digest v 21 n 9 Sept 1960 p 1238-4. Experiments at 
Russian electric power station carried out to establish mag- 
nitude of erosion damage of blades with and without protec- 
tive measures, to incorporate arrangement for separation of 
moisture before last stage of blades, and to employ method 
of spark-hardening to produce wear and erosion resistant 
surfaces on blades. English translation of Russian paper from 
Energomashinostroyeniye n 7 July 1960. 


STEAM TURBINES—Continued 


Control. See Steam Power Plants—Control; Steam Power Plants 
—Reheat Cycle. 


Couplings. See Couplings. 
Design. See also Steam Turbines—Marine. 


Balancing Thrust in Separate Turbine Elements, C.D.WIL- 
SON. Allis-Chalmers Elec Rey v 24 n 4 1959 p 16-17. Example 
of 220,000-kw triple-flow, tandem 3600-rpm reheat turbine, to 
show how opposed steam flow design reduces diameters of 
pera ne elements in high temperature region of large tur- 

ines. 


Nowy typ konstrukeji kierownie ezesci niskopreznej turbin 
parowych i jej technologia, B. WIECZOREK. Archiwum Budowy 
Maszyn v 6 n 3 1959 p 441-8. New design and technology of 
guide vanes of l-p part of steam turbine; importance of 
blade and diaphragm shape for last stages of steam turbine: 
new technology of shaping and casting applied to recon- 
struction of 22 stage 50 Mw turbine at General K. Swierczew- 
ski Mechanical plant. 


Recent Trends in Development of Stal Turbine, C.LARSSON. 
ASEA J v 32 n 7-8 1959 p 91-8. Design of STAL Durax turbine 
combining radial and axial flow in order to enlarge exhaust 
area ealled for by growing size of turbines; improvements in 
turbine efficiency; governing system; suitability of Durax 
turbines for nuclear power plants. 


Efficiency. See Steam Turbines—Testing. 
Erosion. See Steam Turbines—Blades. 
Geared. See Gears—Marine. 


Gears. Oelhydraulische Wellendrehvorrichtung fuer Dampftur- 
binen, H.MEMMEL, Siemens Zeit v 33 n 12 Dec 1959 p 777-80. 
Pressure-oil shaft turning gear for steam turbines; experience 
gained with turning gear making use of newly developed 
pressure-oil drive, which operates in conjunction with hydro- 
static oil lift system for floating rotor, and by means of 
which speeds up to 100 rpm can be attained. 


High Pressure. See Steam Turbines—Testing. 
Lubrication. See Lubrication—Steam Turbines. 
Manufacture. See also Broaching Machines; Milling Machines. 


Automatic Machine Brazing of Stellite Inserts to Turbine 
Blades, J.Van OPYNEN. Indus Heating v 27 n 7 July 1960 
p 1368-70, 1372, 1878. Automatic brazing at Lester, Pa, plant 
of Westinghouse Electric Corp is executed by means of two 
Selas brazing machines, one for right-hand and other for 
left-hand blades; Stellite insert is brazed into milled slot 
and only minimum of filler material need be used to assure 
good joint on every blade; brazing operation with sequence 
of operating steps. 


Determination of Cutter Trajectories for Contoured Turbine 
Buckets, R.G.DeBIASE. ASME—Trans—J Eng for Industry 
v 82 Ser B n 3 Aug 1960 p 200-3 (discussion) 204. Definition 
of turbine-bucket surface is given in terms of unequally spaced 
cross sections along length of part, and interpolating procedure 
is employed to define entire surface with properly faired 
transitions between specified cross sections ; procedures outlined 
are used to program IBM 1704 computer for preparation of 
digital control tapes, which instruct motions of machining 
system. Paper n 59-A-111. 


New Foundry Specializes in Large Steel Castings, R.H. 
HERRMANN. Foundry v 88 n 7 July 1960 p 72-5. Former 
iron foundry of General Electric was converted for making 
steel as well as gray iron castings weighing up to 100,000 lb; 
steam turbine shells only produced so far; castings are of 
low alloy steel and range in weight from 35,000 to 65,000 Ib; 
molten metal is supplied by basic-lined, electric are furnace 
of 100-ton holding capacity, equipped with induction stirrer; 
operations described. 

Steam-Turbine Buckets... Automatically Milled, R.H. 
WILKE, A.RUBIO. Mech Eng v 82 n 1 Jan 1960 p 44-7. How 
General Electric Co applies tape control to milling of long, 
l-p steam turbine buckets; as result engineers have greater 
freedom in designing contours, and manufacturing costs are 
less. Paper n 59-A-98. 

Marine. See also Gears—Marine; Marine Engines; Ship Propul- 
sion—Steam ; Steamships ; Tankers—Steam. 


Design Aspects of Modern Marine Propulsion Turbines, E.C. 
ROHDE. Soc Naval Architects & Mar Engrs—Paper n 3 for 
meeting Noy 17-18 1960 19 p. Provision of steam turbines 
to meet requirements for reliability, long life, ease of main- 
tenance, and performance (efficiency) as built and sustained ; 
influence of maneuvering considerations in both normal and 
emergency situations, on design; influence of vibration on 
rotor and blade design; bearing design; value considerations. 


Series-Parallel Turbine, J.C.-CULVER. Am Soc Naval Engrs 
—J v 72 n 2 May 1960 p 307-10. Arrangement and advantages 
of series-parallel steam turbine, as used in combat vessels of 
United States ; flow arrangement; center packing ; maintenance. 


Techniques and Practices in Recent Naval Steam Turbine 
Construction, H.L.YOUNG. Am Soc Naval Engrs—J v 71 n 4 
Nov 1959 p 711-17. General turbine arrangements, with refer- 
ences to installations in various classes of naval vessel ; 
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STEAM TURBINES—Marine—Continued 


materials used in turbine construction, and influence on selec- 
tion in relation to temperature for which unit is designed ; 
welding problems; rotors and stability tests; glands and 
labyrinth packing; feed steam contamination. 


Use of Short Time Tests to Learn Long Time Material 
Behavior, H.L.YOUNG. Am Soe Naval Engrs—J v 72 n 1 
Feb 1960 p 101-7. Steam turbine life in relation to increased 
temperatures and pressures in marine propulsion units; 
although discussion concerns warships, certain comparisons 
are made with merchant ship plant; metallurgical factors ; 
problems of creep; stress-rupture tests; extrapolation of short 
time tests to depict long time behavior. 


Materials. See also Steam Turbines—Marine; Steel—Heat Resist- 
ing; Steel Castings—Defects ; Steel Testing—Nondestructive. 


High-Temperature Alloy Considerations in Steam Turbine 
Designs, N.L.MOCHEL. ASME-—Paper n 59-PWR-12 for meet- 
ing Sept 27-30 1959 31 p. Considerations involved in applica- 
tion of ferritic and austenitic materials in steam _ turbines 
which become more complex as temperatures reach higher 
levels; strength properties, load carrying ability, creep rates, 
and creep rupture; corrosion and oxidation; weldability ; blad- 
ing materials for higher temperatures; table listing steam 
turbines having austenitic steel in piping and related parts. 

Inspection and Testing of Materials for Turbines and Gen- 
erators, L.E.BENSON, J.JOHNSON. AEI Eng Rev (Associated 
Electrical Industries) vy 1 n 1 May 1960 p 18-31. Methods used 
by Trafford Park Co for testing and inspection of forgings 
for turbine and generator rotors and turbine wheels, non- 
magnetic steel coil binding rings, castings, turbine blades, ete; 
inspection of heat exchanger tubes and other components used 
in turbines and generators. 

Reheat. See Steam Power Plants—Reheat Cycle; Steam Tur- 
bines—Design; Steam Turbines—Testing. 

Rotors. See Steam Turbines—Materials ; Turbomachinery. 

Solar. See Power Generation—Solar. 

Testing. See also Steam Turbines—Materials. 


Development of Power Test Code for Steam Turbines In- 
cluding New Procedure for Simplified Performance Tests, O.D. 
WHIDDON. ASME—Paper n 59-PWR-7 for meeting Sept 
28-Oct 1 1959 4 p. Work of Power Test Codes Committee 
No. 6 in revising Steam Turbines Test Code; main Power 
Test Code will be issued as set of instructions for testing 
steam turbines based on most accurate instrumentation and 
test procedures ; need for simplified turbine test procedure; uses 
of test; problems in development of procedure. 


Fifteen Years’ Experience Employing Simplified Perform- 
ance Tests to Follow Plant Efficiency, F.H.LIGHT. ASME— 
Paper n 59-PWR-5 for meeting Sept 28-Oct 1 1959 4 p. Tests 
used by Philadelphia Electric Co to detect changes in turbine 
efficiency ; when significant change is indicated, further analysis 
is made to find cause of change; steps in turbine performance 
test enumerated; possible use of examples of practical appli- 
eation of program; automatic data collecting devices and 
digital computation to utilize approach on continuous basis. 


Official Acceptance Tests on Two 60,000 Kw High-Pressure 
Reheat Steam Turbines of Ruien Power Station, R.WALTER. 
Escher Wyss News v 32 n 2/3 1959 p 58-62. Main design data 
on two turbo-sets of Ruien Power Station, Belgium, operated 
by Société Intercommunale Belge d’Electricité; tabulated 
abridged results of heat consumption tests conducted in Feb 
1958 and Feb 1959; test methods used; overall plant efficiency. 


Turbine-Testing Facility, C.A.MEYER, C.E.SEGLEM, J.T. 
WAGNER. Mech Eng v 82 n 7 July 1960 p 47-52. Design 
philosophy, features, and instrumentation of l-p steam turbine 
test facility, purposes of which were accurate-as-possible 
measurement of turbine efficiency, including moisture and 
Reynolds number effects, blade vibratory stresses, damping, 
and exciting forces, exhaust hood losses and effect of hood 
on blade vibration, effectiveness of moisture removal devices, 
and spindle end thrust. 


Vibrations. See also Steam Turbines—Testing. 


Recording Turbine Vibration Components Eases Trouble 
Analysis, Balancing, R.F.CROUSE. Power Eng vy 63 n 7 July 
1959 p 63-6. Instrument system continuously records X and Y 
components of vibration, under conditions which may be varied 
at will; detailed analysis of characteristics of rotating mass 
leads to appropriate corrective actions developed by Westing- 
house Electric Corp for use in conjunction with the Westing- 
house HQ Portable Balancer; strip and polar charts provide 
examples of use; other tabular data. 


STEAMSHIPS 


See also Ship Propulsion—Gas and Steam Turbine; Ship Pro- 
pulsion—Steam ; Shipbuilding ; Steam Turbines—Marine; Tank- 
ers—Steam. 

Adam E. Cornelius. Largest Self-Unloader on Lakes, Adam E. 
Cornelius, G.F.RANKIN, R.H.MILLER. Mar Eng v 64 n 11 
Oct 1959 p 94-7, Owned by American Steamship Co, operated 
by Boland & Cornelius, and built by Manitowoc Shipbuilding, 
Inc; length oa 666 ft 4 in., beam molded 72 ft, max summer 
draft 27 ft 14% in.; 25,065 short tons of stone or 20,188 tons 


STEAMSHIPS—Continued 


of coal are accommodated by six holds and 17 hatches; two 
hold conveyor belts travel at speeds up to 520 fpm, and feed 
to bucket chain; unloading conveyor boom is 250 ft long; 
steam turbine plant can develop 7700 shp at 113.5 rpm. 


Alaunia. “Alaunia’”—New Cunard Liner. Shipbldg & Shipg 


Rec vy 96 n 13 Sept 29 1960 p 411. Cargo liner of 7000 tons 
gross built for Cunard Line North Atlantic services by William 
Hamilton & Co; length bp 455 ft, breadth molded 63 ft, depth 
molded to shelterdeck 39 ft, grain cargo capacity 549,245 
cu ft: set of Pametrada turbines develops 9500 shp at 115 
rpm; steam is supplied at 600 psi and 850 F. 


Andania. “Andania.”’ Shipbldr & Mar Engine-Bldr v 67 n 631 


July 1960 p 416-23, folding sheet; see also Shipbldg & Shipg 
Ree v 95 n 22 June 2 1960 p 707-11. Single screw cargo steam- 
ship of 6950 tons gross built by William Hamilton & Co, for 
Cunard Steamship Co service between Glasgow, Liverpool and 
Gulf of Mexico; length bp 455 ft, breadth molded 63 ft, 
depth molded to shelterdeck 389 ft; grain cargo capacity 
549,245 eu ft, bale 490,680 cu ft, insulated 24,500 cu ft; set 
of double reduction geared turbines built to Pametrada design 
by David Rowan & Co gives service power of 9500 shp at 
155 rpm for speed of 17 knots; plan. 


Arthur B. Homer. New Goliath of Great Lakes Fleet. Mar Eng 


v 65 n 6 June 1960 p 57-66. Iron ore carrier Arthur B. Homer 
of 27,220 tons sw was built by Great Lakes Engineering Works 
for Bethlehem Steel Corp; length oa 730 ft, beam 75 ft, 
depth 39 ft; cross compound Bethlehem steam turbines driving 
through Falk reduction gear develop 8800 shp; steam condi- 
tions are 450 psi and 750 F; boilers are of two-drum, bent- 
tube type; plans. 


Caesarea. Passenger Ship for Channel Islands Route. Shipbldg 


& Shipg Rec v 95 n 5 Feb 4 1960 p 137. Caesarea, first of 
two twin-screw steam turbine passenger ships for British 
Railways was launched at Cowes yard of J. Samuel White 
& Co; new ships will each have 66 berths in private cabins 
and sheltered seating for all 1400 passengers; length oa 321 
ft, breadth molded 51 ft, loaded draft 13 ft 6 in.; two single 
casing steam turbines of Pametrada design provide for speed 
of 20 knots. 


Canberra. ‘‘Canberra’, Mar Engr & Naval Architect v 83 n 


1008, 1004, 1005, 1006, 1007 Jan 1960 p 28-9, Feb p 50-3, 
Mar p 112-13, Apr p 167-70, May p 190-4. Series of articles on 
features of steamship Canberra, of 50,000 tons gross, being 
built for P & O by Harland & Wolff. Jan: Pilgrim bow 
propeller, lateral propulsion device. Feb: Cargo, baggage and 
stores handling. Mar: Stern gear. Apr: Bunkering and ballast- 
ing. May: Boiler plant. 


“Canberra” Launched. Shipbldr & Mar Engine-Bldr v 67 
n 627 Apr 1960 p 190-4; see also Mar Engr & Naval Architect 
v 83 n 1006 Apr 1960 p 145-6. Liner built for Peninsular & Orien- 
tal Steam Navigation Co by Harland & Wolff, is of 45,000 tons 
gross; length oa 820 ft, breadth 102 ft, cargo capacity 150,000 
cu ft; accommodation will be provided for 600 passengers in 
first class and 1650 in tourist; twin screw turboelectric pro- 
pelling machinery is designed for 68,000 shp at 136.5 propeller 
rpm in normal service, and 85,000 shp at 147 propeller rpm 
max continuous for service speed of 2744 knots. 

Turbo-electric Main Machinery on ‘Canberra’. Mar Engr 
& Naval Architect v 83 n 1009 July 1960 p 277-81, Turbines, 
alternators and propulsion motors developing total of 85,000 
shp max at 147 rpm are being installed in new P.&O. flagship ; 
normal service power is 68,000 shp at 137.5 rpm; steam con- 
ditions at turbine inlet are 700 psi and 950 F and condenser 
vacuum corresponding to service power is 28144 in. Hg; ma- 
chinery units, control console, and fault detection equipment 
are described and also shown in photographs. 


Cape Sable. ‘Cape Sable’. Shipbldr & Mar Engine-Bldr y 67 


n 627 Apr 1960 p 181-9, folding sheet; see also Shipbldg & 
Shipg Ree v 95 n 11 Mar 17 1960 p 339-44. Single screw cargo 
steamship built by William Denny & Bros for Lyle Shipping 
Co, is intended mainly for carriage of motor cars from United 
Kingdom to United States and Canada, and will carry grain 
and timber on return voyage; length oa 505 ft, breadth molded 
66 ft, load draft 30 ft 1 in., gross 10,900 tons; grain capacity 
is 759,000 cu ft; output of set of double-reduction geared 
turbines, designed by Pametrada and constructed by Denny, 
is 5500 shp at propeller speed of 97 rpm. 


Cathodic Protection. See Ships—Cathodie Protection. 
Design. See Ships—Design. 
Edward L. Ryerson. Giant Ore Carrier for Inland Steel, G.F. 


RANKIN, R.H.MILLER. Mar Eng v 65 n 10 Sept 1960 p 75-85. 
Built by Manitowoe Shipbldg, for Inland Steel Co, Edward L. 
Ryerson carried record cargo of 23,378 long tons of iron ore 
on maiden voyage; length oa 730 ft, breadth molded 75 ts 
depth molded 39 ft, max dw 26,055 tons; camber is 18 in., 
and deadrise nil; General Electrie cross compound impulse 
type turbine operates normally at 9000 shp at 105 rpm ; steam 
conditions are 450 psig and 750 F at throttle. 


Empress of Canada. Launch of “Empress of Canada’. Shipbldr 


& Mar Engine-Bldr v 67 n 630 June 1960 p 863-4. Passenger 
liner built by Vickers-Armstrongs (Shipbuilders), for Canadian 
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Pacific -Steamships; arrangements for 1048 passengers, with 
192 in first class and 856 in tourist class; length oa 650 ft, 
breadth molded 86 ft 6 in., gross about 27,300 tons; two 
independent sets of double-reduction geared turbines of Pame- 
trada design, provide power to turn screws for service shp of 
27,000 and maximum of 30,000, with propeller revolutions of 
123 and 127 per min, respectively. 

France. See also Ships—Launching. 


“France” Enters Water. Shipbldr & Mar Engine—Bldr v 67 
n 630 June 1960 p 381-2; see also Mar Engr & Naval Architect 
v 83 n 1008 June 1960 p 237; Shipbldg & Shipg Rec v 95 n 20 
May 19 1960 p 643-4, Built by Chantiers de l’Atlantique for 
Compagnie Generale Transatlantique (French Line); length 
1035 ft, breadth 110 ft, displacement 55,000 tons and gross 
60,000 tons ; 2000 passengers will be accommodated; each 
geared turbine set comprises four turbines arranged in series, 
160,000 hp giving service speed of 31 knots; steam conditions 
will be 925 psi and 914 F; comparisons with Normandie. 


_ Le Paquebot “France”. Métallurgie & Construction Mécan- 
ique v 92 n 10 Oct 1960, 38 pages between p 739-807. Issue 
devoted to Transatlantic liner ‘France’ built by Compagnie 
Générale Transatlantique. Technical solutions, A.BARTHEL- 
EMY; hull and accessories, steering equipment, signaling, 
safety, propulsion, boilers and accessories, electric installation, 
miscellaneous equipment. 


Fruit Carriers. See Steamships—Jamaica Planter. 


Ilapel. 17,540 tons d.w. bulk carrier ‘TIllapel’”. Shipbldg & 
Shipg Rec v 96 n 17 Oct 27 1960 p 534-7. Vessel specially de- 
signed for carriage of ore, coal or limestone was built for 
Companie Sud-Americana de Vapores, Valparaiso, by Blohm 
& Voss A.G., Hamburg; length oa 540 ft, breadth molded 
72 ft 2 in., depth molded 42 ft 10 in., draft 30 ft 4 in.; cargo 
is carried in five hopper shaped holds with total capacity of 
694,566 cu ft; main turbines are of Howaldt design developing 
Ut shp at 111 rpm and maximum of 8300 shp at 115 rpm; 
plan. 


Jamaica Planter. “Jamaica Planter’’—Refrigerated Banana/ 
Cargo Steamship. Shipbldr & Mar Engine-Bldr v 67 n 625 
Feb 1960 p 92-100, folding sheet; see also Mar Engr & Naval 
Architect v 83 n 1007 May 1960 p 195-8; Shipbldg & Shipg 
Ree v 95 n 7 Feb 18 1960 p 207-12. Ship built for Jamaica 
Banana Producers’ Steamship Co by Lithgows, Ltd, for service 
between West Indies and United Kingdom; length oa 445 ft 
7 in., breadth molded 56 ft 3 in., load draft 24 ft 1 in., dead- 
weight 5360 tons; banana draft is about 21 ft 3 in., insulated 
bin capacity 212,000 cu ft; set of Pametrada geared turbines 
designed for normal output of 7000 shp at 100 propeller 
rpm ; plan. 


James Lykes. SS James Lykes—First of 53 New Ships, S.W. 
THAYER. Mar Eng v 65 n 5 May 1960 p 49-61; see also 
Mar Engr & Naval Architect v 83 n 1009 July 1960 p 298-9. 
Vessel of 10,186 tons gross (U.S.) is first of five being built 
by Ingalls Shipbldg Corp for Lykes Bros Steamship Co; length 
oa 495 ft, breadth molded 69 ft, summer draft molded 29 ft 
6 in.; dry cargo capacity (bale) 548,818 cu ft, reefer cargo 
(met) 16,362 cu ft, and cargo oil 1000 tons; set of General 
Electric cross-compound turbines is designed for normal 
rating of 9000 shp at 90 rpm ahead; throttle steam conditions 
at this rating are 585 psig at 840 F; plans. 


John A. France. New 722-Ft Great Lakes Carrier Can Carry 


26,000-DWT Payload at 17 MPH. Mar Eng v 65 n 13 Dee 1960 
p 72-4. John A. France was built by Canadian Vickers Ship- 
yard for Scott Misener Steamships, Ltd; length oa 722 ft 
6 in., beam molded 75 ft, depth molded 39 ft; hull is specially 
strengthened to withstand hard usage in St. Lawrence Seaway 
locks with strength belt forward and with additional webs 
and stringers forward and aft; cantframes at fore and aft 
ends are spaced 18 in. apart; capacity of six cargo holds is 
over 1,160,000 cu ft; set of General Hlectric turbines is rated 
9000 shp at 103 rpm. 


Leonardo da Vinci. ‘Leonardo da Vinci’ enters Service. Ship- 


bldg & Shipg Ree v 96 n 3 July 21 1960 p 70-2; see also 
Engineer V 210 n 5456 Aug 19 1960 p 329; Mar Eng v 65 n 9 
Aug 1960 p 76-7; Shipbldr & Mar Engine—Bldr v 67 n 633 
Sept 1960 p 532-5, Passenger liner of 33,000 tons gross, built 
by Ansaldo for Mediterranean-New York service of Italia 
Line; ship has 11 decks, four of which are continuous; length 
oa 760 ft, breadth molded 91 ft 10 in., depth to promenade 
deck 68 ft 11 in.; total normal output of two sets of double 
reduction geared turbines is 35,000 shp; on trials about 50,000 
shp and speed of 25.41 knots was recorded. 


Mormacpride. 10,460-ton Cargo Liner ‘‘Mormacpride”’. Shipbldg 


& Shipg Rec v 96 n 13 Sept 29 1960 p 407-8; see also Mar 
Eng v 65 n 9 Aug 1960 p 57-69. Built by Sun Shipbldg & 
Dry Dock Co for Moore-McCormack Lines; length oa 484 
ft 21% in., breadth molded 68 ft, draft 31 ft 6 in, bale 
capacity 594,822 cu ft, service speed 19 knots; 12 passenge's 
can be carried; General Electric turbines develop 11,000 shp 
at 93 rpm; steam conditions are 600 psi and 845 F at 28% in. 
Hg vacuum. 


Nuclear. See Ship Propulsion—Nuclear. 


STE AMSHIPS—Continued 


Ore Carriers. See Steamships—Arthur B. Homer; Steamships— 
Edward L, Ryerson; Steamships—lIllapel. 


Oriana. Launch of “Oriana”. Shipbldr & Mar Engine-Bldr v 66 
n 623 Dee 1959 p 670-1; see also Shipbldg & Shipg Ree v 96 
n 22 Dee 1 1960 p 699-708, folding sheet; Engineer v 210 
n 5472, 5473 Dec 9 1960 p 962-5, Dec 16 p 1002-6. Passenger 
liner built by Vickers-Armstrongs (Shipbuilders), Ltd for 
Orient Line is of 40,000 tons gross with service speed of 
27% knots; length oa 804 ft, breadth molded 97 ft, draft 
31 ft 6 in.; accommodation is provided for 638 first class and 
1496 tourist class passengers, and crew of 903; set of Pam- 
etrada steam turbines gives normal total of 65,000 shp and 
maximum of 80,000 shp. 


Refrigerated. See Steamships—Jamaica Planter; Steamships— 
Royston Grange. 


Rembrandt. Cargo Ship G.T.V. “Rembrandt”. Engineer v 210 
n 5453 July 29 1960 p 199-201. Open shelterdecker of 12,940 
tons dw, built by Smith’s Dock Co for Bolton Steam Shipping 
Co; length oa 491 ft 936 in., breadth molded 63 ft, draft 
27 ft 8 in.; cargo is carried in five holds served by six 5-ton 
and four 10-ton derricks rigged from three Bipod masts and 
operated by electric winches; propulsion is by five GS.-34 free 
piston gasifiers, one of which is standby unit, which supply 
gas to single stage non-reversing turbine; continuous max 
output for four gasifiers is 4000 shp at 110 propeller rpm. 

Rotterdam. Holland-America Line’s New Flagship S.S.Rotter- 
dam. Mar Eng v 64 n 11 Oct 1959 p 80-3; see also Shipbldr 
& Mar Engine-Bldr v 66 n 620 Sept 1959 p 542, v 67 n 624 
Jan 1960 p 23-30, 3 folding sheets; Shipbldg & Shipg Rec 
v 94 n 9 Oct 8 1959 p 270-6, folding sheet; Mar Engr & 
Naval Architect v 82 n 999, 1000 Oct 1959 p 334-9, Nov 
p 381-5, folding sheet; Ingenieria Naval v 27 n 293 Nov 1959 
p 549-53; Engineer v 209 n 5433 Mar 11 1960 p 449-50. Liner 
was built by Rotterdam Dry-dock Co for Holland-America 
Line; two distinguishing features are use of tall smokestacks 
in place of funnels, and horizontal arrangement of accom- 
modation which segregates first and tourist classes without 
confining either to one section of ship; length oa 748 ft, 
breadth molded 94 ft, load draft 29 ft 6 in., gross 38,650 tons: 
two sets of De Schelde/Parsons steam turbines have output 
of 35,000 shp. 


Royston Grange. Turbine-Driven Steamship ‘Royston Grange’’. 
Shipbldg & Shipg Rec v 95 n 2 Jan 14 1960 p 42-8. Refrig- 
erated cargo liner of 10,300 tons dw built for Houlder Line 
by Hawthorn Leslie (Shipbuilders) Ltd; vessel is designed for 
United Kingdom-River Plate service, and will carry chilled 
and frozen meat, fruit and dairy produce in addition to 
general cargo; accommodation for 12 passengers is arranged; 
length oa 489 ft, breadth molded 65 ft 6 in., draft 29 ft; 
single screw geared turbine installation develops 8500 shp; 
plans. 

Windsor Castle. No Life for Barnacle on Windsor Castle. Engi- 
neering v 190 n 4922 Aug 19 1960 p 258-9; see also Engineer 
vy 210 n 5457 Aug 26 1960 p 354-7; Shipbldg & Shipg Rec v 96 
n 6 Aug 11 1960 p 171-6, folding sheet; Mar Engr & Naval 
Architect v 83 n 1010 Aug 1960 p 314-17. Information on 
method of using Toxion anti-fouling equipment in conjunction 
with cathodic protection, on hull of new flagship for Union 
Castle Line; passenger liner is of 38,000 tons gross, with 
propulsion by steam turbines. 


STEARIC ACID. See Rubber Tires—Manufacture. 
STEATITE. See Ceramic Products; Dielectrics—Measurement. 
STEEL 


See also Aircraft Materials—Steel; Automobile Materials 
Steel; Beams and Girders—Steel ; Bearings—Materials ; Boilers 
~-Materials; Cars—Floors; Chemical Equipment—Materials ; 
Chromium Cobalt Steel; Concrete Reinforcement; Electric 
Transformers—Materials ; Forgings—Steel; Galvanized Metal; 
Iron Silicon Alloys; Magnetic Materials ; Mineral Industry and 
Resources; Nuclear Reactors—Materials ; Petroleum Refineries 
—Materials; Pipe, Steel; Powder Metallurgy—Steel; Pressure 
Vessels—Materials ; Rails; Rock Drills; Rolling Mill Practice; 
Rolls—Steel ; Roofs—Steel ; Screws—Materials ; Sheet and Strip 
Metal; Shipbuilding Materials—Steel ; Springs—Steel ; Stainless 
Steel; Tin Plate and Plating; Tool Steel; Tubes—Steel ; 
Welded Steel Structures; Wire—Steel. 


Balans zheleza vy narodnom khozyaistve, L.L.ZUSMAN, A.A. 
BRODOV. Stal v 20 n 2 Feb 1960 p 160-4; see also English 
translation in Stal in English n 2 Feb 1960 p 133-6. Iron 
balance in national economy; data on Soviet Union’s metal 
supply position, as regards iron from natural resources, and 
amount of waste metal and non-recoverable losses of iron, at 
various stages in production; study of balance is said to be 
great help in calculating measures to improve utilization of 
metal. 


Choice, Manufacture and Economics of Low-Alloy High- 
Tensile Structural Steel, W.O.BEALE. Australian Inst Metals 
—J v5 n 1 May 1960 p 88-44, (discussion) n 3 Nov p 232-4. 
Review of literature in relation to corrosion resistance imparted 
by various alloying elements was made and, after consideration 
of their effect on mechanical properties and weldability, low 
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alloy high tensile steel has been developed conforming to 
ASTM A.325 and equivalent specifications; steel can be eco- 
nomically manufactured by balanced deoxidation methods using 
big-end-down ingot molds. 


Eigenschaften der nach dem “LD’”-Verfahren hergestellten 
unlegierten und legierten Baustaehle, S.AMMARELLER, W. 
KNORR. Stahl u Eisen v 80 n 21 Oct 13 1960 p 1417-23. 
Properties of unalloyed and low alloy (0.09-0.9% C) structural 
steels produced by LD process; report of experience by Bochu- 
mer Verein fuer Gusstahlfabrikation in production in 2 yr old 
plant; comparison of mechanical properties, workability, 
hardenability, and purity of LD steels with corresponding 
open hearth, Bessemer, and electric steels; among results, 
freedom of LD steel from adventitious residual elements and 
gases is emphasized. 


Electrical and Magnetic Properties of Some Low Manganese 
Low Aluminium Steels, E.G.RAMACHANDRAN, V.PRAKASH. 
Indian Inst Metals—Trans v 12 Dee 1959 p 349-58. Steels con- 
taining up to 4% Mn and AI studied; they give good electrical 
and magnetic properties and are comparable to 4% silicon 
steel, which has coercive force of about 0.5 oersted, hysteresis 
loss of about 1300 ergs/cc/cycle for B= 10,000 gausses and 
resistivity of 55-60 micro ohm/cm. 

How to Get More From Modern Steels. Metal Progress v 78 
n 4 Oct 1960 p 71-83. Report on possibilities with high strength 
materials; carbon, leaner alloy and H-steels; leaded grades ; 
steels for cold extrusion; aircraft and missile alloys; nuclear 
steels, coated products, and metallurgically tailored stainless 
steels. 


Nachschlagewerk Stahlschluessel 5th ed edited by A.AL- 
BRECHT; published by Verlag Stahlschluessel, L.Wegst, Mar- 
bach/Neckar, Germany, 1959, 173 p. Steel Reference Work 
presents data on: structural steels in Germany and other 
countries; spring steels and special heat resisting steels; un- 
alloyed tool steels and high speed steels ; tool steels for hot and 
cold working; valve steels ; rust and acid-resisting steels ; stain- 
less steels; weight tables; six-language dictionary of most im- 
portant expressions in steel production and working; designa- 
tion of steels in Germany and foreign countries. 


New Alloys Combine Strength with Ease of Fabrication. 
Iron Age v 186 n 13 Sept 29 1960 p 124-5. New constructional 
steels combine high strength with welding and forming ease; 
uses include missiles, off-the-road construction machinery, 
hoists, cranes and other industrial parts; Jalloy-S is name of 
new steel series developed by Jones & Laughlin Steel Corp; 
mechanical properties, abrasive heat resistance, machinability, 
and other properties discussed. 


O sroke sluzhby metalla, L.L.ZUSMAN. Stal v 20 n 8 Aug 
1960 p 758-62; see also English translation in Stal in English 
n 8 Aug 1960 p 616-19. Useful life of steel; as result of 
study of flow of steel into and out of national economy, it 
was established that average life of capital goods withdrawn 
from service between 1953 and 1957 was 26-28 yr, while that 
of steel in all types of goods was 14-15 yr; tendency toward 
reduction of average useful life of steel is noted, in view 
of marked increase in replacement and modernization of 
obsolete capital installations. 


Peremeshchenie ugleroda v al’fa-zheleze i rastvorimost ug- 
leroda v ferrite, L.S.LIVSHITS. Metallovedenie i Termiche- 
skaya Obrabotka Metallov n 6 June 1959 p 13-7. Migration of 
carbon in alpha-iron and solubility of carbon in ferrite; 
solubility of carbon in welded pearlite steels at 500-700 C; 
study of carbide formation in several samples of welded steel 
containing manganese, chromium, molybdenum and vanadium; 
solubility of carbon in ferrite depends on characteristics of 
alloying agent. 


Quality Requirements of Super-Duty Steels. Met Soe AIME— 
Proce of Conference (Pittsburgh, Pa, May 1958) v 3 1959 301 
p. $8.50. Following papers presented: Aircraft Engines, M.E. 
CIESLICKI, 7-14; Application of Steel to Airframe Struc- 
tures, F.R.KOSTOCH, 17-23 ; Commercial Production of Reactor 
Grade Materials, RKCARSON DALZELL, 33-7; Stainless Steels 
and Hot-Work Die Steels for High-Strength Applications, A.J. 
LENA, F.A.MALAGARI, 43-67; Radiation Damage in Ferrous 
Materials, D.E.THOMAS, 81-95; Factors Affecting Ductility 
and Fatigue in Forgings, G.E.DIETER, D.L.MACLEARY, J.T. 
RANSOM, 101-40; Nonmetallic Inclusions and Fatigue under 
Very High Stress Conditions, HLHUBBELL, P.K.PEARSON, 
143-51; Analysis Control of 17-7 PH Stainless Steel, L.F. 
WEITZENKORN, 157-62; Meeting Cleanliness Requirements 
of Super-Duty Steels, B.M.SHIELDS, 167-78; Control of Segre- 
gation and Ingot Structures in Low-Alloy Steels, J.G.MRAVEC, 
183-206; Hot Working of Super-Duty Alloys, H.FREEMAN, 
T.N.KELLEY, 211-27; Effect of Vacuum Stream Degassing on 
Properties of Forging Steels, M.A-OREHOSKI, J.N.HORNAK, 
235-58; Quality Aspects and Properties of Vacuum-Melted 
Super-Duty Steels, A.M.AKSOY, 267-83; Vacuum Induction 
Melting of Low-Alloy Steels, B.F.RICHARDSON, 258-93; 
Super-Duty Steel Quality, Present and Future, W.J.HARRIS, 
Jr., 297-801. Most papers are followed by discussion. 


Struktura i svoistva poluspokoinoi stali St. 5ps, A.G.KA- 
LASHNIKOV, M.Sh.BELOGLOVSKII, M.T.BUL’SKII. Stal v 
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20 n 2 Feb 1960 p 153-8; see also English translation in Stal 
in English n 2 Feb 1960 p 127-32. Structure and properties of 
semi-killed type St.5ps steel; melting and casting techniques 
developed for production of silicon-free steel of ordinary 
quality containing 0.28-0.37% C and _0.7-1.0% Mn for rolling 
pit props, make it satisfactory substitute, in many cases, for 
corresponding killed steel while, at same time, considerably 
increasing yield. ; 
Thermal and Electrical Properties of Armco Iron at High 
Temperatures, M.J.LAUBITZ. Can J Physics v_ 38 n 7 July 
1960 p 887-907. Thermal and electrical conductivity, thermo- 
electric power vs platinum, and thermal expansion of Armco 
iron were determined in temperature range of 0 to 1000 Cs 
properties show discontinuous change at a-y transition of 
iron, and change in slope at Curie point; unmatched guard 
method was developed for measuring thermal conductivity. 


Vliv medi na rekrystalisacni teploty nizkouhlikovych oceli, 
M.ZIDEK. Hutnicke Listy v 14 n 11 Nov 1959 p 943-7, Inves- 
tigation of influence of Cu on recrystallization temperature of 
low CG rimmed steel under conditions corresponding to produc- 
tion of P2 material; sudden increase in recrystallization tem- 
perature of 10-15 C is result of increase in Cu content in 
excess of its solubility in Fe; further addition raises recrystal- 
lization temperature rapidly. 

What’s High-Strength Steel? C.L.KOBRIN. Iron Age v 182 
n 14 Oct 6 1960 p 168-70. High strength steels are defined 
and reviewed for their various features of weight reduction, 
wear and corrosion resistance, high mechanical properties, and 
other advantages; influence of various alloying additions on 
ultimate properties is discussed. 

Why High-Strength Steel Grades Focus on Vehicles, Struc- 
tures. Iron Age v 186 n 14 Oct 6 1960 p 171-5. High strength 
steels are being utilized to satisfy demand for less deadweight 
in structures and lowest cost per unit of strength; types of 
high strength constructional steels are reviewed and compared 
for some of their characteristics and mechanical properties ; 
weldability, formability, corrosion resistance, and other fea- 
tures are discussed in relation to industrial applications. 


Aging. See also Iron and Steel Metallography ; Steel—Aluminum 


Content; Steel Heat Treatment. 


Aging of Hydrogen-Charged Rimmed Steel, H.C.ROGERS. 
Met Soc of AIME—Trans v 218 n 2 Apr 1960 p 369-70. Dis- 
cussion of paper indexed in Engineering Index 1959 p 1320 
from Aug 1959 issue. 


Contribution of Atmosphere Locking to Strain-Ageing of 
Low Carbon Steels, D.V.WILSON, B.RUSSELL. Acta Metal- 
lurgica v 8 n 1 Jan 1960 p 386-45. Study of strain aging 
based on analysis of tensile stress strain relationships observed 
at different stages of aging process; changes in relationship 
due to strain aging; relationship of changes in lower yield 
stress, flow stress and Lueders strain; effects of grain size; 
effect of strain-aging on temperature dependence of yield 
stress; effects of dissolved solute content. 


Contribution of Precipitation to Strain Ageing in Low 
Carbon Steels, D.V.WILSON, B.RUSSELL. Acta Metallurgica 
v 8 n 7 July 1960 p 468-79. Exploration of precipitation 
stages of strain aging, based principally on mechanical prop- 
erties, but with some electrical resistivity measurements also 
used to estimate most interesting variables affecting precipita- 
tion behavior; particular attention to dissolved solute content 
and dislocation density. 


Die Aenderung der Koerzitivkraft bei der Alterung weicher 
unlegierter Staehle, M.NACKEN, W.HELLER. Archiv fuer 
das Kisenhuettenwesen v 31 n 3 Mar 1960 p 153-60. Change of 
coercive force during aging of mild unalloyed steels; quenched 
steels (and high purity 0.019% C iron) were aged by hold- 
ing at 20-350C or by cold deformation; discussion of effects 
of aging temperature, amount of carbon in solution in steels, 
number of nuclei, and size and distribution of precipitated 
carbides ; relation between coercive force, degree of deforma- 
tion, and dislocation density. 


Effect of Elevated-Temperature Exposure on Heavy-Section 
Pressure-Vessel Steels, A.W.PENSE, J.H.GROSS, R.D.STOUT. 
Welding J v 39 n 6 June 1960 p 231s-5s. Investigation con- 
cerning effect of exposure at room temperature, 500, and 
700 F for times up to 16,000 hr on tensile properties and 
notch ductility of simulated spray quenched and normalized 
heavy section pressure vessel steels; results indicate that 
no significant embrittlement occurred in any of steels after 
aging at room temperature or 500 F for times up to 16,000 
hr; after aging at 700 F, certain alloy steels (T-1, HY80, 
HY65 and A203) exhibited embrittlement of 40 to 100 F in- 
crease in transition temperature. 


Stress Induced Ordering and Strain-Ageing in Low Carbon 
Steels, D.V.WILSON, B.RUSSELL, J.D.ESHELBY. Acta 
Metallurgica v 7 n 9 Sept 1959 p 628-31. Rate at which initial 
rapid rise in yield stress develops and dependence of its 
magnitude on dissolved solute content are shown to be those 
expected from contribution due to stress-induced ordering of 
interstitial solute atoms in stress fields of dislocations ; simple 
theoretical treatment gives values in reasonable agreement 
with experiment. 
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Stress Induced Strain Aging, J.O.BRITTAIN, S.E.BRONISZ 
Met Soe of AIME—Trans v 218 n 2 Apr 1960 p 289-94. Effect 
of applied stress on strain aging in steel studied; it was found 
that reaction proceeds rapidly at 0 to 60 C; variation of aging 
with plastic strain, aging time, and temperatures is reported ; 
activation energy for stress induced strain aging is 10,000 
cal per mol for steel used. 21 refs. 


Study of Strain-Ageing in Rimming Steel Using Swift Cup- 
ping Press and Influence of Punch Shape on Results, D.K.O. 
ULLMANN, V.M.THOMAS. Sheet Metal Industries v 37 n 401 
Sept 1960 p 640-6, 690. Investigation carried out using ortho- 
dox flat nosed and hemispherical punches, and four ellipsoidal 
punches ; Swift cupping test results show that test does not 
discriminate sufficiently between change in mechanical prop- 
erties obtained after different periods of aging to enable it 
to be used as tool for studying progress of strain aging. 

Tsiklicheskoe stroenie zharoprochnykh splavov tipa E1437, 
V.S.ERMAKOV. Metallovedenie i Termicheskaya Obrabotka 
Metallov n 4 Apr 1959 p 14-19, 2 plates. Cyclical aging of 
heat resistant nickel-chromium alloys (type EI437); heat 
aging found superior to strain aging; optimum cyclical heat- 
ing rates determined; results of hardness and rupture tests 
as function of heat aging given. 

Ueber die Aushaertung von Thomasstaehlen im Anschluss 
an eine Gluehung oberhalb des As-Punktes, J.RESCHKA. 
Werkstatt u Betrieb v 93 n 7 July 1960 p 448-50. Aging of 
basic converter steel subsequent to annealing above As point; 
aging after annealing with and without intermediate equaliz- 
ing treatment for aging temperature studied. 

Untersuchungen die Abschreckalterung etc, M.NACKEN, 
W.HELLER. Archiv fuer das Eisenhuettenwessen vy 31 n 1 
Jan 1960 p 39-46. Investigations of quench aging of high 
purity iron and unalloyed low carbon steels of different manu- 
facture; determination of carbon precipitation from solution 
by damping measurements; comparison of results with C. 
ZENNER’s theory (see Engineering Index 1949 p 700); ac- 
tivation energy of diffusion of carbon in a-iron; effect of 
temperature, purity and carbon content of metal, and forma- 
tion and density of nuclei on aging process. 

Untersuchungen zur Verformungalterung etc, M.NACKEN, 
W.HELLER. Archiv fuer das Hisenhuettenwesen v 31 n 2 Feb 
1960 p 103-11. Investigations of strain aging on unalloyed mild 
steels and on very pure iron by aging and recovery tests; 
variables were degree and temperature of deformation and 
origin and carbon content of metal; average activation energy 
of carbon diffusion in a-iron was 18,300 cal/gram atom; 
density of dislocations agreed with data in literature; data on 
carbide formation and re-solution. 


Aluminum Coating. See also Petroleum Refineries—Corrosion ; 
Steel—Protective Coatings ; Wire—Protective Coatings. 

Hot Dip Aluminised Steel Sheet, J.H.NICHOLLS. Corrosion 
Prevention & Control v 7 n 10 Oct 1960 p 42-5, 64. Proper- 
ties of aluminized steel of particular interest to corrosion 
engineer are discussed. 

Protection of Iron and Steel by Aluminum Coatings, D.R. 
ANDREWS. Metallurgia v 62 n 372 Oct 1960 p 153-8. Various 
coating processes discussed with special reference to metal 
spraying and hot dip aluminizing, and to calorizing, which is 
mainly used where resistance to scaling at high temperatures 
is required; structure and properties of each type of coating 
indicated. 


See also Iron Aluminum Alloys. 


Effect of Aluminum on Density of Electrical Steels, R.J. 
BENDURE. Metallurgia v 62 n 370 Aug 1960 p 58-60. In- 
vestigation into effect of Al, Si, Cu and Mn on density of 
electrical steels shows that manganese has no measurable effect, 
and that copper, in range usually found in this type of steel 
would affect density by less than 0.01; formula given relating 
density with Si and Al contents. 


Effect of Aluminum on Strain Aging and Internal Fric- 
tion in Low Carbon Steel, F.H.LAXAR, J.W.FRAME, D.J. 
BLISKWEDE. Am Soc Metals—Preprint n 224 for meeting 
Oct 17-21 1960 14 p. Steel containing from 0.04 to 2.36 wt% 
Al studied; internal friction results indicate that C and Al 
atoms interact; this is evidenced by three abnormal peaks in 
internal friction curves which increase in size at expense of 
normal peak as Al content increases; equilibrium solid solu- 
bility of C in ferrite at 1290 F decreases with increasing Al 
content; slowly cooled, low Al steels do not strain age. 


See Iron and Steel Analysis. 
See also Steel—Mechanical Properties ; Steel-— 


Analysis. 


Weldability. 

Vliyanie mysh’yaka na uglerodistye i legirovannye konstruk- 
tsionnye stali, M.I.KURMANOV, T.F.FILIPPOVA. Stal v 20 
n 7 July 1960 p 637-42; see also English translation in Stal 
in English n 7 July 1960 p 511-15. Influence of arsenic on car- 
bon and alloy structural steels; presence of up to 0.30% 
arsenic has no substantial influence on mechanical properties 
of steel; however, it increases anisotropy, reduces hardena- 
bility, accelerates transformation of austenite, and increases 
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susceptibility of steel to temper brittleness; during nitriding, 
arsenic hampers saturation of steel with nitrogen. 


Austenite. See Steel Metallography—Austenite. 
Bending. See Sheet Metal Working. 
Bibliography. Review of Iron and Steel Literature for 1959, 


E.CHESIRE. Blast Furnace & Steel Plant v 48 n 5, 6, 7, 8 May 
1960 p 472-3, 496-500, June p 615-20, July p 720-8, Aug p 856, 
860. 43rd annual review lists books and pamphlets published 
during 1959, with some of earlier data not included in previous 
issues. 


Bonding. See Carbides; Metals and Alloys—Bonding. 


Boron Content. See also Iron and Steel Analysis—Boron De- 
termination; Stainless Steel. 


Boristaya stal 15Kh2GN2TRA-zamenitel stalei 12KhN3A, 
12Kh2N4A i 18KhNVA, M.F.ALEKSEENKO, G.N.OREKHOV. 
Stal v 20 n 6 June 1960 p 548-51; see also English translation 
in Stal in English n 6 June 1960 p 437-9. Type 15Kh2GN2TRA 
boron steel as substitute for types 12KhN38A, 12Kh2N4A, and 
18KhNVA case hardening steels; boron steel is not inferior to 
nickel steels with regard to physical and mechanical proper- 
ties; due to its titanium content, type 15Kh2GN2TRA can be 
ease hardened throughout wide range of temperature without 
grain growth. 

On Hardenability Effect of Boron in Steel, R.A.GRANGE, 
J.B.MITCHELL. Am Soc Metals—Preprint n 188 for meeting 
Oct 17-21 1960 29 p. Type 86B00 steels containing 0.2, 0.5 and 
0.8% C studied; precipitation of boron constituent prior to 
or during early stages of transformation entails loss in effec- 
tiveness of boron; reasons for hardenability loss when boron 
steels are austenitized at too high temperature, and for de- 
crease in boron effect with increase in carbon. 

Spectrographic Determination of Boron in Steel by Rotat- 
ing Electrode Method, M.K.GHOSE, S.PAIT, B.C.KAR. NML 
Tech J v 2 n 3 Aug 1960 p 12-14. Boron in steel up to lower 
limit of 0.001% can be determined by method which employs 
high voltage a-c intermittent arc, to accuracy of plus or minus 
5% of amount present. 

Viyanie bora na svoistva i rezhim termicheskoi obrabotki 
nezrhaveyushchei pruzhinnoi stali, A.G.RAKHSTADT, A.M, 
GRISHIN. Stal v 19 n 9 Sept 1959 p 830-5; see also English 
translation in Stal in English n 9 Sept 1959 p 689-93. Effect 
of boron on properties and heat treatment of stainless spring 
steel; addition of optimum amount of boron (0.005%) to age 
hardening steel E1702 considerably improves its elastic prop- 
erties and hardness after quenching from 825 C and temper- 
ing for 2 hr at 700 C or 4 hr at 650 C. 

Zur Wirkung geringer Borzusaetze in unlegierten Staehlen 
mit 0.1 bis 0.4% C, H.K.GOERLICH, G.STEIN. Archiv fuer 
das Hisenhuettenwesen v 30 n 12 Dee 1959 p 737-42. Effect of 
small amounts of boron (to 0.04%) in unalloyed 0.1-0.4% 
carbon steels; extensive investigation confirms some accepted 
concepts and shows that boron affects etching pit angle of 
specimens thermally etched, and has considerable effect on 
grain size at locus of critical deformation; hardenability effect 
of boron is ascribed to lowering of grain boundary energy of 
y-constituent of structure. 24 refs. 

See Brazing. 

Brittle Fracture. See Steel—Fracture. 

Case Hardening. See Steel Heat Treatment—Case Hardening. 

Ceramic Coatings. See Protective Coatings—Ceramic. 

Chromizing. See Protective Coatings—Chromate. 

Cladding. See Metal Cladding. 

Cleaning. See Metals Cleaning. 

Cleavage Fracture. See Steel—Fracture. 

Cobalt Content. See also Nuclear Reactors—Materials. 

L’Incidence de faibles additions de cobalt dans les aciers, 

L.HABRAKEN. Revue de Métallurgie v 57 n 5 May 1960 p 

445-50. Influence of small cobalt additions in steels; summary 

of data, mostly from literature, demonstrating beneficial ef- 

fect of cobalt on toughness of steels at room and elevated 
temperatures; data for low carbon rimming steel (0.1% Co), 
low-alloy Cr-Mo (0.15% Co), and 13% Cr (0.6-5% Co) steel. 

Cold Working. See Metals Drawing; Sheet Metal Working ; 
Stainless Steel; Steel—Extrusion; Steel—Fatigue; Steel—Hy- 
drogen Content; Steel—Mechanical Properties. 

Columbium Content. Add Columbium to Killed Steel to Retard 
Grain Growth, E.E.FLETCHER, A.R.ELSEA. Iron Age v 185 
n 8 Feb 25 1960 p 72-3. Investigation performed at Battelle 
Memorial Institute has confirmed influence of columbium in 
retarding grain growth even in steel killed with 2 lb of 
aluminum/ton, while increasing yield strength as much as 8200 
psi, without loss in ductility; effect of columbium on response 
to heat treatment considered, for influence on austenite grain 
size, solution of carbides, hardenability, and tempering. 


Columbium Treated, Mild Carbon, Semikilled Steels, C.L. 
ALTENBURGER. AISI—Paper for meeting Sept 28 1960 20 
p. Moderate quantities of columbium in form of ferrocolum- 
bium added to mild carbon steels; production results pre- 


Brazing. 
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sented demonstrate that relatively high strength, mild car- 
bon, semikilled steels can be produced which are tough, easily 
weldable and possess good formability. 


Continuous Casting. Contribution 4 l’étude de la structure, etc, 
G.WILZ, M.JASPART. Revue de Métallurgie v 57 n 1 Jan 1960 
p 45-62. Contribution to study of structure and mechanical 
properties of continuously cast steel; results of experience at 
firm of Fives-Lille-Cail, Denain, France in production of 150,- 
000 tonsof different carbon and low alloy steels melted in 10- 
to 25-ton electric furnaces; steels are distinguished by chemi- 
cal and structural homogeneity, uniformity of properties, and 
favorable production costs. 


Effektivnost nepreryvnoi razlivki stali v usloviyakh novogo 
zavoda, G.V.VITIN. Stal v 20 n 1 Jan 1960 p 84-8; see also 
English translation in Stal in English n 1 Jan 1960 p 69-71. 
Efficiency of continuous casting in new steelworks; it is shown 
how replacement of conventional steel casting and blooming 
equipment by continuous casting installations could result in 
considerable economy in operating costs through successful 
development of new casting technique and production of 
standard grade metal. 


Einfluss von Kuehlung und Absenkgeschwindigkeit beim 
Stranggiessen auf die Homogenitaet unlegierter Baustaehle, 
F.LEITNER, R.ROSEGGER. Berg- u  Huetttenmaennische 
Monatshefte v 104 n 10-11 Oct-Nov 1959 p 222-4. Influence of 
cooling and rate of drawdown during continuous casting on 
homogeneity of nonalloyed structural steels. 


La colata continua alla ‘Terni’. Risultati ottenuti e 
prospettive, M.SIGNORA, R.CARDANO. Metallurgia Italiana 
v 52 n 5 May 1960 p 245-53; see also English version in Iron 
& Steel Inst—J v 195 pt 3 July 1960 p 253-60. Continuous 
casting at Terni steel company; plant and operations de- 
scribed; current monthly production is 5000 tons of steel in 
140 x 140 mm billets; future plans. 


Obrazovanie yvnutrennikh defektov vy kvadratnykh slitkakh 
pri nepreryvnoi razlivke stali, V.S.RUTES, N.A.NIKOLAEV, 
V.LAKHTYRSKII. Stal v 20 n 3 Mar 1960 p 212-15; see also 
English translation in Stal in English n 3 Mar 1960 p 175-8. 
Internal defects in continuously cast square billets; influence 
of rate of casting, rolling reduction rate, secondary cooling 
and other factors on formation of defects investigated; causes 
of defects defined more accurately and means for their preven- 
tion indicated. 


Stranggiessen in Oesterreich, B.TARMANN. Radex Rund- 
schau n 6 Dec 1959 p 704-13. Continuous casting in Austria ; 
description of two installations in operation since 1952 and 
1953; characteristics of Austrian plant for continuous cast- 
ing of steel. 

Thermoelektrisches Verfahren zur Messung des Badspiegel- 
standes beim Stranggiessen, AARLKERSHAUSEN. Neue Huette 
v 5 n 1 Jan 1960 p 31-6. Thermoelectric method for measur- 
ing height of molten metal in mold in continuous casting ; 
height of metal is measured indirectly by determining tempera- 
ture changes in mold walls by built-in thermocouples ; measure- 
ments are evaluated by photoelectric and electronic devices ; 
description of use of method in practice in connection with 
remote-controlled flow of metal; possibility of automation. 

Copper Clad. See Powder Metallurgy. 
Copper Content. See also Steel—Mechanical Properties. 


Viiyanie medi na _ transformatornuyu stal, N.F.DUBROV, 
IL.A.GORLACH, M.V.LYASKO. Stal v 20 n 7 July 1960 p 645-6; 
see also English translation in Stal in English n 7 July 1960 
p 517-19. Influence of copper on transformer steel; copper 
content of steel containing 4.6% Si standardized by per- 
meability in weak magnetic fields must not exceed 0.20% 
and in steels standardized by specific losses it should not ex- 
ceed 0.40% ; steels for service in magnetic fields of 0.008 At/em 
and less must obviously contain almost no copper. 

Cracking. See Rockets and Missiles—Materials ; Steel—Embrit- 
tlement ; Steel—Fatigue; Steel—Forgeability ; Steel—Fracture ; 
Steel—Weldability. 

Creep. See also Aircraft Materials—Creep; Forgings—Steel ; 
Materials Testing Apparatus; Stainless Steel; Steam Pipe 
Lines; Steel—Heat Resisting; Steel—Mechanical Properties ; 
Strain Gages—Testing. 

Comptes Rendus de Recherches—Travaux du Comité Pour 
L’etude du Fluage des Metaux Aux Temperatures Ordinaires. 
Published by IRSIA, Brussels, Belgium, n 24 Aug 1960, 169 
p. Research reports deal with work of committee for study- 
ing creep of metals at normal temperatures; account of tests 


on various steels conducted at Research Centers of Liége and 
Louvain. 


Creep of Mild Steel under Periodic Stresses of* Rectangular 
Wave, S.TAIRA, R.TANAKA, K.OHJI, ILHARUMOTO. Japan 
Soc Mech Engrs—Bul v 2 n 8 Nov 1959 p 514-20. Tests to 
obtain deformation data and find practical method for esti- 
mating deformation under given conditions from constant 
stress creep tests; it is found that creep strain under varying 
stresses could be predicted from constant stress creep test by 
applying concept of “‘mechanical equation of state in solid” 
with error not exceeding 10%; equation limitation discussed 
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on basis of authors’ plastic deformation theory for high tem- 
perature. . 

Creep-Resisting Steel Containing 7%Cr, G.A.MELLOR, S.M. 
BARKER. Iron & Steel Inst—J v 194 pt 4 Apr 1960 p 464-74. 
Ferritic steels with 5-11% Cr have been made from high 
purity materials melted and cast in vacuo, and have proved 
to be very much better than existing Cr-Mo and Cr-Mo-V steels 
of lower chromium content in their resistance to creep at 
650 C; best composition found was 0.15%C, T%Cr, 2%Mo, 
0.5% Ti, and lowest creep rate at 650 C and 5 tons/in* was 
obtained after 15 min at 1150 C, water quenching and tem- 
pering for 1 hr at 750 C. 

Creep Strength of Some High Temperature Alloys at 1,050- 
1,200 C, H.C.CHILD, A.B.COLLIER, C.F.WEST. Metallurgia 
v 61 n 364 Feb 1960 p 51-4. Creep tests on cast and wrought 
austenitic steels at 1050-1200 C reported; difficulty in ex- 
tensometry for tensile testing at these temperatures over- 
come by use of cantilever specimen. 


Effect of Creep Deformation at 700 C on Transformation 
of Molybdenum Carbides in Ferritic Steel, K.A.RIDAL, A.G. 
QUARRELL. Iron & Steel Inst—J v 195 pt 3 July 1960 p 307- 
14. Effect studied in 0.24%C-3.4%Mo steel during tempering at 
700 GC; changes were followed by chemical and X-ray analysis 
of carbides electrolytically extracted from steel, by hardness 
measurements, and by electron microscopy; strain accelerated 
reaction, degree of acceleration increasing with higher rates 
of straining. 

Effetto delle variazioni della temperature o della sollecita- 
zione nelle prove di creep, M.ALBERGHINA. Metallurgia 
Italiana v 52 n 10 Oct 1960 p 651-5. Effect of variations ot 
temperature or stress in creep testing; results of accelerating 
test by increasing influencing factors on heat resisting AISI 
310 alloy, carried out with gradual variation of temperature 
and stress; results are related to rupture time and permit ap- 
plication of calculation of cumulative damage as proposed by 
Miner for fatigue tests. 

Influenze della composizione, della struttera e del trattamento 
termico sulle caratteristiche di scorrimento degli acciai, A. 
MYALLONNIER. Metallurgia Italiana vy 52 n 10 Oct 1960 p 
669-73. Influence of composition, structure and heat treatment 
on creep characteristics of steels; report of tests carried out 
at Dalmine S.p.A. in Italy. 

Metodi attualmente in uso per la determinazione dei dati 
di scorrimento a caldo per gli acciai, G.PARAVICINI. Metal- 
lurgia Italiana v 52 n 10 Oct 1960 p 647-50. Current methods 
for determination of data on high temperature creep of steels ; 
most frequently used standards (DIN and ASIM) are discussed 
and compared. 


Nektere otazky zarupevnosti oceli a slitin, M.V.PRIDAN- 
CEV. Hutnicke Listy v 14 n 12 Dec 1959 p 1154-8. Creep re- 
sistance of steel; role of grain size, dislocation density, time- 
structure stability, and nature of grain boundaries emphasized ; 
precipitation of carbide phases causes decrease in concentra- 
tion of strengthening agents in solid solution and results in 
deterioration of creep resistance; additions of Ca, Ba, Ce, 
La, B, and Zr, benefit Ni base alloys. 


O extrapolaci hodnot kratkodobych zkousek teceni na dlouhe 
easy, W.SIEGFRIED. Hutnicke Listy v 14 n 12 Dee 1959 p 1187- 
93. On long time extrapolation of values of short time creep 
testing ; method proposed for calculating constant C as func- 
tion of time and temperature for parametric expression of 
stress; results for two alloys summarized in terms of log 
strain vs log time diagrams for constant time to rupture or 
constant creep rates; log strain-log rate diagram extended by 
addition of strain variable. 

Opredelenie kharakteristik deformatsii po krivym polzuchesti 
i relaksatsii napryazhenii, I.A.ODING, G.F.LEPIN. Metal- 
lovedenie i Termicheskaya Obrabotka Metalloyv n 4 Apr 1959 
p 2-8. Deformation characteristics deduced from graphs of 
creep, and relaxation of stresses; equation of deformation of 
polycrystalline materials based on dislocation theory; case of 
creep damping; construction of creep damping and relaxation 
curves ; practical graphs enable determination of deformation 
characteristics. 

Osservazioni sui risultati di prove di scorrimento di breve 
durata, A.ERRA. Metallurgia Italiana v 52 n 10 Oct 1960 p 
656-8. Observations on results of short-time creep tests; results 
of great number of tests (45 hr) at 370-450 © are reported for 
carbon steel; comparison of data with results obtained for 
same steel in 1000 hy duration tests. 


Pouziti krivek vyjadrujicich zavislost deformace a rychlosti 
teceni pro vyzkum teceni, J.GLEN. Hutnicke Listy v 14 n 
12 Dee 1959 p 1176-80. Use of strain-rate curves for investiga- 
tion of creep; method considers metallurgical processes occur- 
ring during course of creep and permits new long time extra- 
polation, more reliable than methods presently used; log strain 
vs log creep rate referred to as strain rate curves, used for 
extrapolation; family of curves makes it possible to estimate 
shape of curves for lower temperatures or stresses. 


Prispevek k metodice vyhodnocovani zkousek teceni, C. 
FOLDYNA. Hutnicke Listy v 14 n 12 Dee 1959 p 1172-6. Con- 
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tribution to method of evaluating creep tests; comparison of 
various interpretation and extrapolation methods for three 
types of Cr-Mo-V steel; method of J.GLEN used for extrapola- 
tion of sigma T 1%; influence of stress on shape of log strain- 
log rate curves and reliability of J.GLEN’S extrapolation 
method subjected to check; suitability of extrapolation in log 
sigma vs log t or sigma vs log t. 


_Prispevek k podstate zarupevnosti modifikovanych 12 procent- 
nich chromovych oceli, J.KKOUTSKY. Hutnicke Listy v 14 n 11 
Nov 1959 p 951-5. Effect of inclusions on creep resistance of 
12% Cr steels; radiographic analysis of extracted particles 
reveals that during long time annealing of steels alloyed with 
large amounts of W and smaller amounts of V and Mo, inter- 
metallic delta phase Fe2W is precipitated from ferrite; thermo- 
chemical analysis shows connection between dispersion harden- 
ing and precipitation of phase; W diffusion, factor in precipita- 
tion, is inhibited by V in some steels. 

Uvahy o extrapolaci vysledku zkousek meze pevnosti pri 
teceni, G.KRUEGER. Hutnicke Listy v 14 n 12 Dee 1959 p 
1180-4. Considerations on extrapolation of results of creep 
rupture tests; variation of results analyzed as caused by 
inaccurate determination of load, adjustment of temperature, 
measurements of plastic strain, and lack of uniformity of 
material; number and duration of tests required for extra- 
polation to 100,000 hr with accuracy of plus or minus 20% 
calculated; total test hours required decreased as number of 
short time tests increased. 

Vnitrni tlumeni zarupevnych oceli a slitin, zejmena za 
podminek teceni, J.VODSEDALEK. Hutnicke Listy vy 14 n 
12 Dee 1959 p 1125-30. Damping capacity of creep resisting 
alloys under creep conditions; theoretical analysis of damping 
capacity presented; major factors are magnetomechanical 
component in ferromagnetic materials, and plastic component 
in austenitic steels; experimental tests on 13% Cr steel, non- 
hardenable austenitic Ni-Cr steel, precipitation hardening 
austenitic Ni-Cr steels, and creep resisting Ni alloys described, 
with methods and results. 

Zkusebni metody pouzivane v CSR k stanoveni vlastnosti 
zarupevnych materialu pyri teceni, R.POKORNY. Hutnicke 
Listy v 14 n 12 Dee 1959 p 1184-7. Test methods used in 
Czechoslovakia for determining creep characteristics of ma- 
terials ; development and present methods of long time creep 
testing ; neither equipment nor methods indicate any substan- 
tial differences with those employed in other countries; test- 
ing conditions are in agreement with ISO standard. 


See Steel—-Continuous Casting ; Steel—Inclusions ; Steel 
Testing—Nondestructive. 

See Iron and Steel Metallography; Rolling Mill 
Practice; Steel—Creep; Steel—Machinability ; Steel—Mechani- 
cal Properties ; Steel Testing. 

See also Electric Transformers—Materials. 


Electrical Conductivity of Molten FeS, D.ARGYRIADES, G. 
DERGE, G.M.POUND. Met Soc of AIME—Trans v 215 n 6 
Dee 1959 p 909-12. In study reported, it was found that 
stoichiometric FeS (36.5% S) shows minimum specific con- 
ductance of 400 ohm cm; conductivity of Fe-rich and 
sulphur-rich melts; it is concluded that molten stoichiometric 
FeS is intrinsic semiconductor in which forbidden gap in 
electron energy level diagram is quite narrow; excess sulphur 
acts as acceptor impurity in providing component of positive 
hole conduction, while excess iron acts as donor impurity to 
increase n-type conduction. 

Work Function of Iron Surfaces Produced by Cleavage in 
Vacuum, R.E.SIMON. Phys Rev v 116 n 3 Nov 1 1959 p 
613-17. Contact potential difference measurements between iron 
surfaces cleaved in high vacuum and freshly flashed tungsten 
surfaces; work function for iron at cleavage plane (probably 
100 plane) was 4.17 plus or minus 0.03 ev at liquid nitrogen 
temperature. 

See Chromium Plating; Copper Plating; Steel 
—Embrittlement; Steel—Fatigue. 


See also Ivon and Steel Metallography; Metals 
and Alloys—Embrittlement; Steel—Hydrogen Content; Steel 
Heat Treatment—Hlectric. 


Contribution 4 l’etude de la diffusion ete. J.PLUSQUELLEC. 
Memoires Scientifiques de la Revue de Metallurgie v 57 n 
3, 4 Mar 1960 p 215-31, Apr p 265-77. Study of diffusion, and 
localization, of hydrogen in 0.08% C steel, and effects of Hz 
on embrittlement. Mar: Method of electrolytic charging of 
steel with Hz; determination of diffusion coefficients ; proof 
(by radiography) of presence of Hz on (112) planes and in 
related defects; H2-embrittlement in case of uniaxial tension. 
Apr: Effect of previous cold work on embrittlement ; mecha- 
nism of embrittlement; general conclusions. 64 refs. 


Contribution Aa V’etude des fragilites des aciers speciaux etc, 
R.CASTRO, A.GUEUSSIER. Revue de Metallurgie v 57 n 8 
Aug 1960 p 715-24. Contribution to study of embrittlement of 
special steels; study of temper brittle ferritic steels and of 
austenitic stainless steels that are brittle at low temperatures 
after heating to 500-950 C brings out analogies between these 
two types of embrittlement. 
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Effect of Phosphorus and Nickel on Cold Brittleness of 
Medium Carbon Steel, V.N.SVECHNIKOV, Yu.E.YAKOV- 
CHUK (IAKOVCHUK). Physics of Metals & Metallography 
v 6 n 3 1958 p 117-22. English translation of article indexed 
in Engineering Index 1959 p 1324 from Fizika Metallov i 
Metallovedenie Mar 1958. 


Effects of Hydrogen on Mechanical Properties of Low-Alloy 
Rotor Forging Steels, R.M.GOLDHOFF, S.YUKAWA, J.G.Mc- 
MULLIN. Iron & Steel Inst—J v 195 pt 3 July 1960 p 298-302. 
Study of relationship between embrittlement induced by labora- 
tory methods and that present in air-poured forgings contain- 
ing hydrogen, effect of hydrogen on notched properties, degree 
to which vacuum poured steel is susceptible to embrittlement, 
and delayed failure characteristics; loss of ductility due to 
hydrogen embrittlement is greater for steel charged artificially 
then, for same steel containing residual hydrogen from steel- 
making. 


Embrittlement of 12%Cr-4%Ni Steel, G.T.BROWN, R.T. 
ALLSOP. Iron & Steel Inst—J vy 194 pt 4 Apr 1960 p 435-42. 
Characteristics of embrittlement observed in commercially 
produced steel; precipitation hardening effects attributable to 
new Ni-Si compound (designated ‘S’ phase) studied; composi- 
tion of ‘S’ phase established; embrittlement after short periods 
in range 250-600 C is due to precipitation of ‘S’ phase rather 
than CbC; after long aging periods development of sigma 
phase maintains embrittlement produced by short aging times. 


Ergebnisse und Folgerungen aus vergleichenden Pruefungen 
von Blechen aus allgemeinen Baustaehlen etc, W.DICK. Stahl 
u Hisen v 80 n 22 Oct 27 1960 p 1588-1602. Conclusions to be 
drawn from results of comparative determinations of brittle 
fracture tendency of structural steels; investigation of 37 
heats of steel (0.04-0.21% C) of different melting and pouring 
history, tested as 10-40 mm sheet by several testing methods ; 
evaluation of unusually large amount of data shows great im- 
portance of extent of deoxidation in pouring practice, and 
comparative value of testing methods. 


Essais de rupture d’éprouvettes d’aciers etc, J.DEDIEU, L. 
PENNEC. Mémoires Scientifiques de la Revue de Métallurgie 
v 56 n 6 Novy 1959 p 582-93 (discussion) 593-4. Rupture tests 
on steel specimens after cathodic or chemical charging with 
hydrogen ; six tube steels used by petroleum industry in con- 
tact with HeS (ranging from unalloyed through low alloy to 
12% Cr steel) tested for susceptibility to hydrogen embrittle- 
ment; conclusions regarding composition, heat treatment, 
effect of inhibitors and passivation. 24 refs. 


Etude des proprietes de plasticite et de rupture d’un acier 
etc, W.K.LIANG, P.AZOU, P.BASTIEN. Memoires Scien- 
tifiques de la Revue de Metallurgie v 57 n 3 Mar 1960 p 203-14. 
Study of plasticity and rupture of steel under cylindrical 
stress; theoretical treatment of stress strain curve; definition 
of rupture; application of theory to study of hydrogen em- 
brittlement of pearlitic steel shows that Hz has comparatively 
little effect on plasticity but very important effect on ductility. 


Fragilisation de l’acier par l’hydrogéne au cours du décapage 
et du revetement électrolytique, U.TRAGARDH. Corrosion et 
Anticorrosion v 8 n 5 May 1960 p 177-84. Effect of pickling 
and electroplating on hydrogen embrittlement of steel; methods 
for measuring embrittlement and hydrogen content; embrit- 
tlement in various pickling conditions, with and without inhibi- 
tors; tests to evaluate embrittlement of steel specimens after 
different electrolytic deposits ; influence of time or heat treat- 
ment on disappearance of brittleness of plated steel. 


Hydrogen Embrittlement of Cadmium Plated Spring Steel, 
J.A.GURKLIS, L.D.McGRAW, C.L.FAUST. Plating v 47 n 
10 Oct 1960 p 1146-54. Data based on results of research 
sponsored by US Army Signal Corps, support conclusion that 
cadmium plating does not measurably embrittle spring steel, 
and indicate safe cleaning and etching procedure; harmful 
preplating treatments are described along with effective bak- 
ing procedure to relieve embrittlement; slight sensitivity of 
spring steel to delayed fracture and fatigue failure, and ef- 
ficacy of several test methods for hydrogen embrittlement are 
established. 


Hydrogen Embrittlement of High-Strength Steels During 
Cadmium, Chromium and Electroless Nickel Plating, W.L.COT- 
TON. Plating v 47 n 2 Feb 1960 p 169-75. Five aircraft steels 
heat treated to various tensile strengths up to 300,000 psi 
studied; low embrittlement processes which proved satisfactory 
for low carbon alloy steels are “high efficiency cadmium’’, 
hard chomium and electroless nickel plating followed by 23 hr 
bake at 375 F, and passivation of cadmium plating to meet 
corrosion requirements of Federal Specification QQ-P-4l6a; 
processes which proved satisfactory for plating high silicon 
AISI 4340 type steel. 


Influence of Trace Elements on Embrittlement Phenomena 
in Low-Alloy Steels, J.M.CAPUS, G.MAYER. Metallurgia v 
62 n 372 Oct 1960 p 133-8. Importance of impurity elements ; 
study employing high purity materials has shown that alloy- 
ing elements Ni, Cr and Mo are not primarily responsible 
for occurrence of “350 C embrittlement’? and temper brittle- 
ness, but that presence of certain minor impurity elements is 
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essential; some of elements are invariably present in commer- 
cial steels, while others may occur in trace amounts, 


Investigation of Impact Properties of Vessel Steels (Pro- 
gress Report), F.B.HAMEL. Am Petroleum Inst—Proc v 38 
See 3 1958 p 239-57. Original of paper indexed in Engineering 
Index 1958 p 1191 from Petroleum Refiner May 1958. 


Investigation of Relationship Between Embrittling Factors 
and Micro-Heterogeneity in Plastic Deformation of Steel, B.B. 
CHECHULIN. Physics of Metals & Metallography v 7 n 4 
1959 p 120-5. English translation of article indexed in Engi- 
neering Index 1959 p 1323 from Fizika Metal lov i Metallove- 
denie Apr 1959. 


La fragilite des aciers speciaux a l’etat brut de coulee etc, 
R.CASTRO, A.GUEUSSIER. Revue de Metallurgie v 57 n 2 
Feb 1960 p 135-46 (discussion) 147-8. Brittleness of special 
steels as cast and effect of impurities; investigation of effects 
of mold size (cooling rate), impurities, and heat treatment on 
brittleness of low alloy Ni-Cr-Mo and austenitic Cr-Ni (18-8, 
18-14) steels; it is concluded that intergranular embrittle- 
ment in large castings is almost always related to secondary 
or austenitic structure, in small and medium castings, and 
in welds, to primary solidification structure. 


On Anisotropic Brittleness of Silicon Steel Sheets, V.V. 
DRUZHININ. Physics of Metals & Metallography v 7 n 2 
1959 p 114-18. English translation of article indexed in Engi- 
neering Index 1959 p 1323 from Fizika Metallov i Metallove- 
denie Feb 1959. 


Podstata fazi vznikajicich ve strukture krehkeho trans- 
formatoroveho plechu, J.JEZEK, J.VOPORIL, V.CIHAL. 
Hutnicke Listy v 14 n 9 Sept 1959 p 777-86; see also English 
Translation in Metal Treatment & Drop Forging v 26 n 171 
Dec 1959 p 461-72. Phases formed in structure of brittle trans- 
former sheet; brittleness results from formation of nitride 
phases in Ne containing steel; it may be effectively controlled 
by annealing above 800 C, which dissolves nitride phases in 
ferrite matrix, followed by 200 C/hr cooling rate. 41 refs. 


Role of Stress in Hydrogen Induced Delayed Failure, E.A. 
STEIGERWALD, F.W.SCHALLER, A.R.TROIANO. Met Soc 
of AIME—Trans v 218 n 5 Oct 1960 p 832-41. Initiation of 
localized cracking in steel was dependent on development of 
critical hydrogen concentration and relatively insensitive to 
magnitude of applied stress; stress was believed to influence 
delayed failure process by providing means for grouping hydro- 
gen; observed changes in lower critical stress as function of 
notch acuity, yield strength, and temperature were predictable 
over significant range of these variables. 24 refs. 


Sklonnost peregretoi stali k obratimoi otpusknoi khrupkosti 
v zavisimosti ot uslovii termicheskoi obrabotki posle vtorich- 
noi austenitizatsii, B.-ROTENSTEIN, N.DRAGAN, Revue 
Roumaine de Métallurgie v 4 n 2 1959 p 121-9, 3 plates. Effect 
of heat treating conditions on susceptibility of overheated steel 
to temper brittleness after secondary austenitization. (In Rus- 
sian). 

Stand der Kenntnisse ueber die Eigenschaften druckwasser- 
stoffbestaendiger Staehle, I.CLASS. Stahl u Eisen vy 80 n 17 
Aug 18 1960 p 1117-35. Status of information available on 
properties of steels that must resist hot hydrogen under 
pressure ; comprehensive summary of types of steels used, their 
composition, production, heat treatment, fabrication (welding), 
and testing; mechanism of hydrogen attack; effect of super- 
imposed stress corrosion; limiting temperatures for industrial 
uses of different steels. 94 refs. 


Susceptibilité A la fragilité réversible de revenu, de l’acier de 
construction ete, N. DRAGAN, B.ROTENSTEIN. Revue Rou- 
maine de Métallurgie v 4 n 1 1959 p 29-39, 2 plates. Effect of 
heat treating conditions on susceptibility of structural manga- 
nese steel to temper brittleness; influence of tempering time 
and temperature investigated. (In French). 


Temper Brittleness of Bainitic Steels, Y.H.TAN. Acta Metal- 
lurgica Sinica v 4 n 3 Sept 1959 p 262-9. Tendency of temper- 
embrittlement in lower bainite found slightly less than in tem- 
pered martensite while embrittlement in upper bainite was 
slightly greater than in pearlitic structure; tendency of em- 
brittlement of tempered martensite was much greater than 
that of pearlite; temperature range of temperbrittleness was 
460-580 C for upper bainite, and 430-620 C for tempered 
martensite; temperature of maximum  temperembrittlement 
appeared to be about 530 C for both. 25 refs. 


Untersuchungen ueber die Versproedung eines warmfesten 
austenitisch-ferritschen Chrom-Nickel-Stahles, H.SCHUMANN. 
Neue Huette v 4 n 12 Dee 1959 p 733-8. Investigations of 
embrittlement of heat resisting austenitic ferritic chromium 
nickel steel; cases of embrittlement of 18-10 Cr-Ni steel (0.1% 
C, 1-2% each of W, V, and Cb+ Ta) are explained by forma- 
tion of sigma from ferrite; causes were faulty heat treatment 
and high (Cb -++ Ta)/C ratio, respectively ; with these reserva- 
tions, service in turbosuperchargers to 600 C is considered safe. 


Zugversuche bei +20 bis —180 C an zaehen und versproede- 
ten Proben aus Chrom-Nickel-Stahl, A.PEITER, G.ALT- 
MEYER. Archiv fuer das Eisenhuettenwesen vy 31 n 7 July 
1960 p 427-32, Tensile tests at +20 and —180 C on ductile 
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and embrittled, smooth and notched specimens of nickel chro- 
mium steel (0.4% C, 4.85% Ni, 1.65% Cr) ; correlation of ten- 
sile properties with fractures leads to conclusion that only 
fractures and reduction of area indicate tendency for temper 
embrittlement; tensile strength, yield strength, and elonga- 
tion do not. 

Zur Versproedung warmfester austenitischer Staehle, G. 
KRUEGER. Neue Huette v 4 n 12 Dee 1959 p 725-33. Em- 
brittlement of heat resisting austenitic steels; review of 
mechanism underlying brittleness, based on German litera- 
ture; report of investigation of effect of stressing for 1000 hr 
at 600 C, and of heating without stressing at 800 C, on struc- 
ture and toughness of 18-9 Cr-Ni steel (0.12% C, 1.5% Ww, 
0.8% V, 1.4% Cb-+ Ta); formula for estimating embrittle- 
ment from composition. 


Explosive Forming. See Aircraft Manufacture—Forming; Met- 


als and Alloys—Explosives Applications. 


Extrusion. See also Dies—Materials ; Forge Shop Practice; Met- 


als and Alloys—Extrusion; Research Laboratories; Shafts and 
Shafting—Manufacture ; Steel—Forgeability ; Tubes—Manufac- 
ture. 

Applications of Extruded Steel Profiles, H.LECKARDT. Acier 
Stahl Steel v 24 n 11 Nov 1959 p 485-91. Limitations on use 
of rolled steel sections; advantages of extrusion; properties of 
extruded material; illustrated examples showing how extruded 
sections may be profitably applied. 


Cold Extrusion of Steel, R.A.P-MORGAN. Iron & Steel 
Inst—J v 193 pt 3 Noy 1959 p 285-303, (discussion) v 195 
pt 3 July 1960 p 324-9; see also abstract in Iron & Steel v 32 n 
14 Dee 18 1959 p 672-8. Preparation for cold extrusion; ac- 
curacy and choice of method in two-operation job; plant costs ; 
punch material; theoretical approach to punch loading; tool 
design; cold extrusion of gears; analysis of degree of strain 
and hardening of extruded cylinder; warm temperature effects 
upon extrusion of steel. 


Cold Extrusion of Steel, S.C.POULSEN. Machy (Lond) v 97 
n 2501, 2503 Oct 19 1960 p 876-86, Nov 2 p 988-95. Develop- 
ments at Royal Ordnance Factory, Birtley. Oct 19: Hydraulic 
extrusion presses employed in production of various types of 
ammunition; tool design and materials; extrusion operations ; 
billet preparation; lubrication; typical cold extrusions; cold 
drawing; production of large buffer cylinder. Nov 2: Further 
examples of production of ammunition components by cold 
extrusion; development and research; photoelastic models; 
lubrication. 


Design and Use of Cold-Forged Components, H.D.FELD- 
MANN. Sheet Metal Industries v 37 n 397 May 1960 p 325-34. 
Points of main interest to designers considered; economy of 
cold forging (cold extrusion) process in mass production of 
components; suitable British, American, French and German 
steel qualities which can be processed; possible shapes ; surface 
condition; rules for designing cold forged components; tool 
cost. 

Extrusion of High-Speed Steel Sections, P.J.SUKOLSKI, 
G.HOYLE. Iron & Steel Inst—J v 193 pt 3 Nov 1959 p 270-7, 
(discussion) v 195 pt 3 July 1960 p 329-39; see also abstract 
in Iron & Steel v 32 n 14 Dee 18 1959 p 661-4. Tests showed 
that ingots of 18-4-1 high speed steel can be extruded to round 
or flat bars at 1150 to 1280 C, with extrusion ratios up to at 
least 54:1; extrusion from 1250 to 1280 C appeared to promcte 
improved carbide distribution ; satisfactory bars obtained, even 
from unsound ingots, provided oxidation was avoided in 
heating ; properties of bars found to be comparable with those 
of forged and rolled bars, either after conventional hardening 
or after cooling direct from extrusion and tempering. 


Extrusion of Steel, E.K.L.HAFFNER, J.SEJOURNET. Iron 
& Steel Inst—J v 195 pt 2 June 1960 p 145-62, (discussion) 
pt 3 July p 329-39. Progress made in recent years and current 
trends; ranges of possibilities indicated; glass lubrication ; 
economic aspects of extrusion process; plant layout, trends in 
press design requirements, hydraulic circuit considerations, and 
instrumentation ; induction heating of billets before extrusion. 


Some Aspects of Steel Extrusion, R.COX, T.McHUGH, F.A. 
KIRK. Iron & Steel Inst—J v 194 pt 4 Apr 1960 p 423-34, 
(discussion) v 195 pt 3 July p 829-39. Steel extrusion plant at 
Low Moor Fine Steels described; choice of suitable forms of 
raw material; advantages of low frequency induction billet 
heating ; tooling of Loewy 1150 ton press; dies and mandrels ; 
function of glass lubrication; factors in influencing dimen- 
sions and tolerance limits of steel extrusions. particularly in 
case of complex shapes; products best suited to extrusion 
process are listed; future development. 


Failure. See Steel—Fatigue; Steel—Fracture. 
Fatigue. See also Aircraft Materials—Fatigue; Bearings—Mate- 


Yials ; Chains and Chain Drive; Crankshafts; Metals and Al- 
loys—Fatigue ; Stainless Steel ; Steel—Hydrogen Content; Steel 
—Inclusions ; Steel—Mechanical Properties; Steel Corrosion ; 
Strength of Materials; Welds—Fatigue. 


Changes Occurring in Surfaces of Mild-steel Specimens 
During Fatigue Stressing, G.F.MODLEN. G.C.SMITH. Iron & 
Steel Inst—J v 194 pt 4 Apr 1960 p 459-64. Effects of surface 
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removal and of intermediate annealing studied; evidence pre- 
sented in support of idea that microcracks form early in 
fatigue, and that removal of these cracks removes all that may 
be called fatigue damage; metallographic observations are 
consistent with this view. 


Cycle-Dependent Stress Relaxation of A-286 Alloy, A.S. 
ROSS, J-MORROW. ASME—Trans—J Basie Eng v 82 Ser Dn 
3 Sept 1960 p 654-60. When axial fatigue specimen is subjected 
to repeated strain cycling about fixed mean strain value, mean 
stress decreases with number of strain cycles; to explore this 
behavior, tubular fatigue specimens of A-286 alloy were 
axially tested under conditions of controlled strain, and cycle- 
dependent relaxation of mean stress measured; in A-286 alloy, 
most of relaxation occurred early in fatigue life, especially 
during first 10 cycles. Paper 59-A-116. 

Effect of Cold Work on Fatigue Properties of Two Steels, 
N.S.FROST. Metallurgia vy 62 n 371 Sept 1960 p 85-90. Fatigue 
tests carried out on typical mild and Ni-Cr steel blanks after 
subjecting them to varying amounts of cold work, in order to 
determine maximum possible increase in fatigue strength 
resulting solely from cold work; appreciable increase in fatigue 
limit can be achieved by cold working mild steel, there being 
optimum value for amount of prior strain; fatigue limit of 
2%4% Ni-Cr alloy steel may be slightly increased by cold work. 


Effect of Decarburization and Grinding Conditions on 
Fatigue Strength of 5% Cr-Mo-V Sheet Steel, E.A.SIM- 
KOVICH, E.A.LORIA. Am Soc Metals—Preprint n 185 for 
meeting Oct 17-21 1960 14 p. New method of decarburizing 
sheets uniformly to four depths was perfected; four groups 
of decarburized sheets were then heat treated to 210,000 psi 
tensile strength level without further decarburization ; results 
show sharp drop in fatigue strength; specimens ground to 
35-40 microin. rms finish produced highest values; method of 
antes decarburization based on hardness measurements was 
evolved. 


Effect of Electroplating on Fatigue Strength, R.A.F.HAM- 
MOND, C.WILLIAMS. Metallurgical Reviews v 5 n 18 1960 
p 165-223. Review deals, for most part, with steel as sub- 
strate; effects of electrodeposited chromium and nickel, and 
of cadmium and zinc; hydrogen embrittlement; corrosion 
fatigue; mechanism of fatigue failure of electroplated metals ; 
it appears that fundamental limitation of coatings is their 
relatively low intrinsic fatigue strength relative to high 
strength steels to which they are applied. 64 refs. 


Effect of Hydrostatic Pressure on Direct-Stress Fatigue 
Strength of Alloy Steel, D.J.WHITE, B.CROSSLAND, J.L.M. 
MORRISON. J Mech Eng Science v 1 n 1 June 1959 p 39-49, 1 
plate. Novel testing machine developed; results of tests at 
atmospheric pressure in good agreement with earlier tests 
and show that range of direct stress leading to fatigue failure 
is continuous function over range of mean stress used; when 
fluid pressure of 20 ton/in.? is superimposed on stress system, 
range of reversed stress required to cause fatigue failure is 
increased by small amount; for tensile mean stress values in- 
vestigated fatigue limit appears to have been raised until it 
coincides with range of stress required to cause ‘gross yield- 
ing’; for compressive mean stress values investigated, fatigue 
failure was eliminated. 


Effect of Microstructure on Fatigue Strength of High Car- 
bon Steel, F.BORIK, R.D.CHAPMAN. Am Soe Metals—Pre- 
print n 209 for meeting Oct 17-21 1960 17 p. Endurance 
limits of bainitic and tempered martensitic microstructures 
of SAE 51100 steel were determined for hardness range of 36 
to 61 Re; above 40 Re, fatigue strength of bainitic struc- 
tures was superior to that of tempered martensite; austem- 
pered specimens contained larger microstrains than quenched 
and tempered specimens; explanation suggested for difference 
in fatigue properties. 22 refs. 


Effect of Mode of Stressing in Fatigue Testing, B.CINA. 
Iron & Steel Inst—J v 194 pt 3 Mar 1960 p 324-36. Fatigue 
tests carried out on three different alloy steels, in pulsating, 
alternating, and fluctuating stress; results can best be repre- 
sented on modified Goodman diagram; fatigue failures in both 
modes of pulsating stress have been obtained in certain in- 
stances in one of steels; fatigue tests were accompanied by 
extrusion effects as recently found in certain nonferrous 
alloys; possible fatigue mechanisms discussed. 


Effect of Residual Stresses Induced by Strain-Peening Upon 
Fatigue Strength, R.L.MATTSON, J.G.ROBERTS. SAE—Trans 
v 68 1960 p 1380-6. Investigation of influence of residual stresses 
introduced by shotpeening on fatigue strength of steel (Rce48) 
in unidirectional bending; process introduced substantially 
same amount and kind of surface cold working with residual 
stresses varying over wide range of values; it was found that 
shot peening of steel is beneficial because of nature of macro- 
residual-stresses introduced by process. 


Einfluss einer nichtaxialen Beanspruchung auf das Ergebnis 
von Zugschwellversuchen, MLHEMPEL. Archiv fuer das Hisen- 
huettenwesen v 30 n 12 Dec 1959 p 755-60. Effect of non- 
axial stresses on results of pulsating-tension fatigue tests 
of low-C low manganese steel and 0.9% C unalloyed steel ; 
Woehler curves; calculation of magnitude of added bending 
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stresses ; determination of macroscopic stress distribution across 
specimens of low alloy Cr-Mo steel. 


Etude de la fatigue par flexion rotative de diverses nuances 
d@aciers de construction forges et moules fabriques aux Acieries 
Electriques d’Arbed a Dommeldange, P.WAGENER,. Revue 
Technique Luxembourgeoise v 51 n 3 July-Sept 1959 p 146-62, v 
52 n 2, 3 Apr-June 1960 p 69-79, July-Sept p 133-46. Study 
of fatigue under conditions of rotating bending, of various 
grades of forged and cast structural steels at Electric Steel- 
works of ARBED at Dommeldange, Luxembourg; practical 
aspects of problem discussed; fatigue limit of carbon and 
alloy steels and its significance for machine elements. 


Fatigue Properties at Low Temperatures of Low-Carbon 
and Alloy Steel, A.SS.KKENNEFORD, R.W.NICHOLS. Iron & 
Steel Inst—J v 194 pt 1 Jan 1960 p 13-18. Fatigue tests made 
on free cutting mild steel and heat treated alloy steel to 
specification En 25, using notched and unnotched specimens 
under zero mean (tension-compression) and zero minimum 
(zero-tension) stress; endurance ratio (fatigue limit/UTS) 
yemained constant with decreasing temperature of testing; 
severe embrittlement of mild steel was not reflected in fatigue 
test results, 


Fatigue Strength of Chromium Plated Steel, T.C.de K.KUUN. 
S African Mech Engr v 9 n 6 Jan 1960 p 139-44. Investigation 
on effect of chromium plating on fatigue strength of medium 
hard steel (188 Vickers Pyramid Hardness) ; influence of com- 
plete and partial replating after simulated wear was estab- 
lished; it was found that influence of these factors on fatigue 
strength is smaller than, but follows same trends as reported 
for harder steels by earlier investigators ; possible explanations 
for observed effects. 


Fatigue Studies of Plated Hot Work Tool Steels, G.W. 
LAWLESS, V.F.LARDENOIT, B.COHEN. Plating v 46 n 11 
Nov 1959 p 1264-7. Six coatings investigated by Metcut Re- 
search Associates, Cincinnati, Ohio concerning their effect on 
fatigue life of Thermold J alloy steel since these coatings had 
shown varying degrees or capability to provide oxidation and 
corrosion resistance to steel after exposure to 1000 F; results 
of fatigue tests; methods used to alleviate drastic drop in 
endurance limit of coated tool steels. 


Influence of Rest in Stress Alternation on Fatigue Proper- 
ties of Low Carbon Steel at Elevated Temperatures, S.TAIRA, 
Y.MURAKAMI, R.KOTERAZAWA. Japan Soe Mech Engrs— 
Bul v 3 n 10 May 1960 p 242-6. Test results with low carbon 
steel at 450 and 300 C conducted in rotating bending fatigue; 
it is found that influence of rest on fatigue strength of low 
carbon steel was little and hardness distribution through speci- 
men cross section showed little difference between two cases 
with and without rest. 

Relaxation of Residual Stresses Due to Fatigue Loading, 
J.MORROW, A.S.ROSS, G.M.SINCLAIR. SAE—Trans v 68 
1960 p 40-8. Summary of experimental investigations pertain- 
ing to change of macroresidual stresses in SAE 4340 steel and 
alloy A-286 due to fatigue loading; mechanism by which 
residual stress is believed to change is formulated, and at- 
tempt made to answer following questions: what determines 
amount of change and how should designer account for 
change. 

Roentgenographische Untersuchung der Zerruettung von 
Stahlproben durch Zag-Druck-Wechselbeanspruchung, 1 
MUELLER, E.MACHERAUCH. Archiv fuer das Eisenhuet- 
tenwesen v 31 n 4 Apr 1960 p 259-70. X-ray investigation of 
shattering of steel specimens by alternate tension-compression 
stressing ; determinations of change, with number of cycles in 
fatigue testing with different loads, of characteristic magni- 
tudes describing state of lattice elongation; measurements, on 
unnotched specimens and those with shallow notch, of low 
alloy steel. 29 refs. 


Some Experiments on Fatigue Life Under Double and Triple 
Stresses, Y.KAWADA, Y.SEKIDO, S.SASAKI. Japan Soc Mech 
Engrs—Bul v 3 n 10 May 1960 p 275-81. Fatigue lives investi- 
gated under specified stresses on carbon steels; results indicate 
that in low carbon steel, fatigue life was prolonged by sec- 
ondary and tertiary stresses regardless of whether they are 
higher or lower than primary stress, and that in high carbon 
steel fatigue life was shortened by secondary and tertiary 
stresses when they were lower than primary stress. 


Strength of Thick Cylinders Subjected to Repeated Internal 
Pressure, J.L.M.MORRISON, B.CROSSLAND, J.S.C.PARRY. 
Int Shipbldg Progress v 7 n 71 July 1960 p 306-19. Main work 
was on 244% Ni-Cr-Mo steel Vibrac in two conditions of heat 
treatment, with various protective and surface treatments, 
originally stress-free and autofrettaged; other materials are 
3% Cr steel Hykro, 0.15% carbon mild steel, stabilized aus- 
tenitic stainless steel, Al alloy DTD 364, and commercially pure 
Ti; diagram shows testing machine, in which ram is recipro- 
cated in test cylinder filled with oil. 


Stress Criterion for Fatigue Fracture of Steels, T.YOKO- 
BORI. J Mechanics & Physics of Solids v 8 n 2 May 1960 p 
81-6. Approach to correlating macroscopic fatigue strength 
of steels with microscopic explanations of present dislocation 
theory; stress concentration or notch effect due to obstacle 
itself against which dislocations pile up is taken into account 
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in addition to assuming that stress concentration at piled-up 
dislocations plays important role _in fatigue fracture of 
steels; agreement with characteristic features in stress 
criterion for fatigue fracture of steels is good. 


Study of Nature of Fatigue Damage of Plain Carbon Steel 
by Reheating Method, T.YOKOBORI. Tohoku Univ—Faculty 
of Eng—Technology Reports v 23 n 2 1959 p 21-31. Study of 
relation between true fatigue damage established by Sin- 
clair and Dolan experiment and fatigue damage as obtained 
by French method; exploratory tests showed that fatigue 
damage was repaired by understressing, but improvement is 
lost in reheating for stress relief. 


Study on Fatigue Strength of Carbon Steels under Multiple 
Repeated Stresses, T.KORI, S.SASAKI. Japan Soc Mech Engrs 
—Bul v 3 n 10 May 1960 p 281-6. New relation is based on 
previously reported equation derived from assumption that 
fatigue is caused by accumulation of distortion of atom lattice ; 
derivation of equation expressing relation between rotary 
bending stresses and number of stress repetitions under multi- 
ple repeated stresses on two stress levels; study aids in 
evaluating fatigue strength of machines or structures sub- 
jected to varying stresses. 

Thermal-Fatigue Crack-Growth Characteristics and Me- 
chanical Strain Cycling Behavior of A-286, Discaloy, and 
16-25-6 Austenitic Steels, R.W.SMITH, G.T.SMITH. NASA— 
Tech Note D-479 Oct 1960 67 p. Thermal-fatigue crack-growth 
characteristics of notched and unnotched disk specimens of 
austenitic nickel chromium steels were studied with total 
strain range and maximum cycle temperature independently 
controlled; factors affecting fatigue life in terms of effects on 
micro and macrostage portions of crack growth. 


Ueber einige technologische Hinfluesse auf die Dauerschwing- 
festigkeit von Staehlen, M.HEMPEL. Draht v 11 n 9 Sept 
1960 p 589-600. Factors affecting alternating fatigue resistance 
of steels; effects of direction of specimens taken from large 
rolled or forged sections, heat treatment (i.e, structural 
condition, grain size, surface decarburization), and surface 
condition (i.e., roughness, rolling skin, surface hardening). 
105 refs. 

Untersuchung der Verformungen in Dauerwechselproben 
durch Higenspannungsmessungen, G.ALTMEYER, A.PEITER. 
Materialpruefung Materials Testing Matériaux v 2 n 6 June 
20 1960 p 198-207. Investigation of deformation in fatigue 
specimens by determination of internal stresses; results of 
rotating beam and torsional fatigue tests on unalloyed 0.1% 
C steels are coordinated with decrease of two types of internal 
stresses (edge stresses caused by surface deformation, and 
thermal stresses) during test; results enable evaluation of effect 
of favorable internal compressive stresses. 25 refs. 


Zur Ermittlung des Ermuedungseinfluesses von TOR-Stahl, 
S.SORETZ. Oesterreichische Ingenieur Zeit v 2 n 9 Sept 1959 
p 825-7. Tests conducted on unmachined Austrian TOR steels 
to determine fatigue effect at repetitive stress; permissible 
fatigue stresses calculated for TOR steels 40, 60 and 80; re- 
sults of tests on TOR steel 80 end anchorings. 


Finishing. See Metals Finishing; Steel—Protective Coatings. 


Forgeability. Formaenderungsfestigkeit von Stahl C 45 beim 
Warmstauchen mit mittleren Formaenderungsgeschwindigkei- 
ten, W.LUEG, U.KRAUSE. Stahl u Eisen v 80 n 16 Aug 4 1960 
p 1061-7. Resistance to deformation of 0.45% C steel in hot 
upsetting at rates between those of presses and hammers; 
experiments at 700-1100 C and rates of 5-20 sec; mathemati- 
cal expressions for results obtained are compared with those 
of previous investigations, particularly by W.LUEG and H.G. 
MUELLER (see Engineering Index 1957 p 1037); agreement 
was approximate. 


Hot Working of Plain Carbon Steels, R.ROLLS, A.PREECE. 
Metal Treatment & Drop Forging v 27 n 175 Apr 1960 p 139- 
47. Influence of residual copper, tin and nickel, furnace at- 
mosphere and forging temperature on hot workability was 
investigated by hot bend test at 1060 C and 1180 C, after 
soaking for six hours at 1150 C in neutral atmosphere with 
additions of 4% free oxygen and/or 0.1% SO2; surface crack- 
ing was greater at 1060 C than 1180 C; severest cracking in 
copper-free steels (0.2% C) occurred after soaking in sulphur 
containing atmospheres and forging at 1060 C. 22 refs. 

Steels for Forging, R.J.BROWN. Iron & Steel Inst—J v 195 
pt 3 July 1960 p 278-86 (discussion) 315-24. Processes covered 
are drop forging, press forging, upsetting, extrusion, and cold 
flow forging ; consideration given to mode of work put on steel 
in forging or extrusion operation, and to those requirements 
regarded as essential for ready working of steel without 
production of defective products from dies; requirements of 
user of shapes produced are considered in regard to machin- 
ability of steel and its quality in relation to heat treatment. 

Tvaritelnost ferritickych oceli na prehrivakova trubky, O.L. 
BIHET, M.CAUBO. Hutnicke Listy v 14 n 12 Dee 1959 p 1103- 
5. Forgeability of 9% Cr, 1% Mo, low carbon ferritie steels for 
superheater tubes; investigation of influence of increased Mo, 
and carbide formers V, Nb, Ti, and Co on improvement of 
creep resistance; description of forgeability test employed, 
which has admitted shortcomings, but in 10 yr of use has 
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produced results comparable to those obtained by rolling ; con- 
trary to accepted view, presence of ferrite in austenitic struc- 
ture at rolling temperature improved forgeability. 


Forging. See Forge Shop Practice ; Forgings—Steel. 
Fracture. See also Metals and Alloys—Fracture; Shipbuilding 


Materials—Steel; Steel—Embrittlement; Steel—Inclusions ; 
Steel—Mechanical Properties; Steel Castings—Defects; Steel 
Testing. 

Aspects mécaniques de la rupture fragile des aciers, W. 
SOETE. Revue de la Soudure (Lastijdschrift) v 16 n 2 1960 p 
165-94, Mechanical aspects of brittle fracture of steels; report 
of tests conducted at Material Strength Laboratory, Univ of 
Gent, Belgium; factors influencing embrittlement; on basis of 
test results it is stated that, in assessing brittle fracture, most 
important criterion is not stress, but deformation. 


Brittle-Fracture Tests of Six-Foot Wide Prestressed Steel 
Plates, F.W.BARTON, W.J.HALL. Welding J v 39 n 9 Sept 
1960 p 3879s-84s. Tests conducted to determine effects of 
residual strain field on brittle fracture propagation; fracture 
speed and strain field associated with propagating crack are 
studied. 

Brittle-Fracture Tests of Steel Plates Containing Residual 
Compressive Strain, S.T.ROLFE, W.J.HALL, N.M.NEW- 
MARK. US Ship Structure Committee—Report SSC-117 July 
1959 7 p. Indexed in Engineering Index 1959 p 1325 from 
Welding J Apr 1959. 

Contribution a la microfractographie électronique non de- 
structive des déchirures semi-fragiles, E.MENCARELLI. Mé- 
moires Scientifiques de la Revue de Métallurgie v 57 n 8 Aug 
1960 p 578-88. Contribution to nondestructive electron mi- 
erofractography of semi-brittle fractures; examination, by 
method described by P.A.JACQUET and present author (sep- 
arately indexed from Apr issue), of fractures in three steel 
parts broken in testing or service; different types of ductile 
and brittle fractures are shown to be randomly distributed in 
same specimen. 


Discontinuous Crack Growth in Hydrogenated Steel, E.A. 
STEIGERWALD, F.W.SCHALLER, A.R.TROIANO. Met Soc 
of AIME—Trans v 215 n 6 Dee 1959 p 1048-52. Investigation to 
examine kinetics of crack growth in effort to determine 
whether or not process was discontinuous; studies of crack 
propagation conducted at low temperatures to retard diffusion 
of hydrogen which is presumed to be rate controlling process 
in delayed failure; at —50 F incubation time required for 
initiation of delayed failure and fracture times were essentially 
coincident resulting in instantaneous, catastrophic fracture. 


Effect of Hydrogen on Stability of Micro Cracks in Iron 
and Steel, F.GAROFALO, Y.T.CHOU, V.AMBEGAOKAR. Acta 
Metallurgica v 8 n 8 Aug 1960 p 504-12. Results of analysis 
of effect of internal pressure resulting from presence of oc- 
cluded hydrogen on stability and propagation of “Stroh” or 
“Cottrell” cracks, first in absence and secondly in presence 
of external stress; analysis of stability of crack in absence of 
pyarenen but with imposed external stress, is also presented. 
27 refs. 

Etude experimentale des criques de solidification etc, A. 
GUEUSSIER, R.CASTRO. Revue de Metallurgie v 57 n 2 Feb 
1960 p 117-34. Experimental investigation of solidification 
cracking of steel; effect of impurities; experiments, by spe- 
cially developed technique, on high Cr-Ni austenitic and low 
alloy Ni-Cr-Mo steels; effects of structure, pouring tempera- 
ture, and impurities; of 15 elements investigated, only Mn 
had favorable effect; most harmful were S, B, and P; conclu- 
sions concerning weld cracking of high temperature steels. 


Exhaustion of Ductility of E-Steel in Tension Following 
Compressive Prestrain, D.C.DRUCKER, C.MYLONAS, G.LIA- 
NIS. Welding J v 39 n 3 Mar 1960 p 117s-20s. Experimental 
investigation indicates that real reduction of ductility occurs 
at ambient temperatures as result of large precompression. 


Fracture of Ductile Steel Without Measurable Deformation 
C.E.MAVROCORDATOS. S African Inst Min & Met—J v 60 n 
12 July 1960 p 709-33 (discussion) 733-40. Factors affecting 
phenomenon of temper brittleness and brittle fracture; simul- 
taneous effect of temperature, rate of loading and ductility are 
explained in terms of relative changes of yield stress and frac- 
ture stress; relationship is illustrated by solid three-dimen- 
sional model; direct correlation between low temperature 
strength and transition temperature; tentative theory which 
unifies two phenomena is given. 


Fracture Theory Applied to High-Strength Steels, G.R. 
IRWIN, J.A.KIES. Metal Progress v 78 n 2 Aug 1960 Dp 78-8. 
Procedures for analysis of fracture; applications to reliability 
of chambers frabricated with high strength sheet steels; it is 
concluded that reliability of rocket engine chambers depends 
upon careful and detailed inspection procedures to degree which 
can searcely be overemphasized. 


Influence of Hot-Rolling Conditions on Brittl ractur 
in Steel Plate, F. De KAZINCZY, W.A.BACKOFEN, aera 
Metals—Preprint n 182 for meeting Oct 17-21 1960 19 p. Steel 
plates were studied to establish reasons for superior notch 
toughness in controlled rolled products; lower transition tem- 


Galvanizing. 
Gases. 
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perature. (Charpy V-notch 15 ft-lbs) in plates derived largely 
from smaller ferrite grain size; evidence was also obtained 
that part of improvement results from microfissuring in plane 
of plate at notch root; origin of flaws responsibele for fissures ; 
criterion presented for microfissuring. 28 refs. 


Investigation of Steel Failure by Studying Structure of it 
Fracture, E.M.SHEVANDIN, V.M.DUDSHEVA, RELRESHET. 
NIKOVA. Physics of Metals & Metallography v 7 n 6 1959 p 
117-22. English translation of article indexed in Engineering 
iad 1959 p 1326 from Fizika Metalloy i Metallovedenie June 


. Les faciés de rupture de Vacier extra-doux contenant de 
Vhydrogéne, M.AZOU, P.AZOU, P.BASTIEN. Memoires Scien- 
tifiques de la Revue Métallurgie v 57 n 2 Feb 1960 p 159-60. 
Fracture appearance of extra mild (0.08% C) steel containing 
hydrogen ; letter to editor; study by electron microfractography 
of carbon replicas of fractures supports theory that during 
plastic deformation hydrogen becomes localized and may 
then cause onset of fracture which lowers plasticity of metal. 


Morphology of Brittle Fracture in Pearlite, Bainite and 
Martensite, A.LM.TURKALO. Met Soe of AIME—Trans v 218 n 
1 Feb 1960 p 24-30. Study of plain carbon steel broken at 
—196 Cc reported ; fracture facet size varied with type of struc- 
ture ; it was much larger in pearlite and upper bainite than 
in lower bainite and martensite; martensitic structure showed 
finest fracture as well as finest structural unit; it is suggested 
that further decreasing structural unit size in martensite 
might increase toughness. 


Priroda obrazovaniya ‘“‘svetlykh tochek’’ v osevoi stali, N.V. 
KEIS, I.Ya.AIZENSHTOK, A.IL.KOMISSAROV, G.E.MYSINA, 
E.L.KOROTKEVICH. Stal v 20 n 4 Apr 1960 p 363-5; see also 
English translation in Stal in English n 4 Apr 1960 p 289-91. 
Nature of formation of ‘bright spots’ in axle steel; ‘bright 
spots’ in fractures of tensile specimens may be considered 
to be surface tears in metal which occur at places of low 
ductility as result of segregation in case of structural hetero- 
geneity of segregation zones. 

Some Experiments on Ductile Cleavage Fracture in Mild 
Steel, T.YOKOBORI, H.HAMAMOTO, A.OTSUKA. Tohoku 
Univ—Faculty of Eng—Technology Reports v 24 n 2 1960 p 
127-36. For elucidating mechanism of brittle fracture of mild 
steel, stress condition for ductile cleavage fracture was studied 
at liquid air temperatures; effects of size, anisotropy and slip 
distribution discussed; results show that ductile cleavage frac- 
ture of mild steel does not follow usual laws. 


Some Observations on Brittle Fracture Problem, G.M.BOYD. 
Welding Research Council—Bul Series n 57 Jan 1960 9 p. 
Attempt made to re-examine fundamentals; kinds of fracture; 
initiation of unstable fracturing; selection of test; empirical 
measures; other forms of test. 

Some Observations on Hydrogen Cracks, K.KORNFELD. 
Iron & Steel Inst—J v 194 pt 4 Apr 1960 p 474-9. Appearance 
of fractures and cracks occurring in plated machinery parts 
is described; cracks of shape known from service failures may 
be produced in guided notched bend test on plated sheets. 


Thermodynamik des Sproedbruches und ihre Anwendung im 
Stahlbau, W.KUNTZE. Deutscher Ausschuss fuer Stalbau— 
Berichte n 20 a 1959 20 p. Thermodynamics of brittle fracture 
and its application in steel construction; problems of applica- 
tion of thermodynamics of strain and quality of structural 
steel, with particular reference to welding. 


Vergleichende Untersuchungen zur Frage des Sproedbruch- 
verhaltens von Stahl, W.RAEDEKER. Stahl u Hisen v 80 n 16 
Aug 4 1960 p 1072-83. Comparative investigations concerning 
brittle fracture of steel; investigations on 10-30 mm sheet of 
0.05-0.19% C steel of different origin and different degree 
of deoxidation, and with 38-54 kg/mm? tensile strength; 
susceptibility was tested at —193 to +100 C by five methods ; 
results lead to grading of tests and proposal of new testing 
methods. 

See Galvanized Metal; Galvanizing. 
See also Metals and Alloys—Gases. 


Degazage des alliages ferreux en fonderie fine, P.DESTA- 
BLE. Métallurgie & Construction Mécanique v 92 n 3, 5 Mar 
1960-p 139-41, 142-4, 147-9, 151, 153, May p 335, 337-8, 341, 343. 
Degassing of ferrous alloys in foundry; condition of gases in 
metal; affinity of various elements for hydrogen, nitrogen 
and oxygen; two methods for degassing liquid iron discussed ; 
control of gas content of metal. 21 refs. 


Diffusion und Durchgang von Wasserstoff bei reinem Hisen 
und bei Stahl im Bereich hoeherer Temperaturen, H.SCHENCK, 
H.TAXHET. Archiy fuer das Eisenhuettenwesen v 30 n 11 
Nov 1959 p 661-71. Diffusion and permeation of hydrogen in 
high purity iron, (also in iron containing wustite and alumina 
inclusions), and in Cr-Ni steels at high temperatures ; measure- 
ments on specially developed apparatus show that surface reac- 
tions have strong effect on permeation in a- but not in y-iron ; 
effect of nonmetallic inclusions is smaller than that of crystal 
structure; other conclusions. 24 refs. 


Occlusion of Hydrogen by Annealed Hypoeutectoid Iron-Car- 
bon Alloys, MMKOTYK, H.M.DAVIS. Am Soc Metals—Preprint 
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n 222 for meeting Oct 17-21 1960 9 p. Investigation to examine 
influence of carbide phase upon hydrogen occlusion by un- 
worked low-metalloid iron carbon alloys through measurement 
of occlusion (a) by each of series of alloys having different 
carbon contents in same carbide form, and (b) by each of 
series having constant carbon content in different carbide 
forms. 

On Mechanism of Occlusion of Hydrogen by Cold-Worked 
Hypoeutectoid Iron-Carbon Alloys, J.E.WERNER, H.M.DAVIS. 
Am Soe Metals—Preprint n 237 for meeting Oct 17-21 1960 
p 853-69. Endothermic occlusion of hydrogen at 752-952 F 
by strained ferrite is 2-3 times that by annealed ferrite, and 
attendant enthalpy increase is twice that for annealed lat- 
tice; comparison of entropy decreases attending occlusion 
shows state of exothermically occluded hydrogen to be more 
orderly than that of endothermically dissolved hydrogen 
atoms, 20 refs. 


Glass Bonding. See Chimneys. 


Grinding. See Grinding; Grinding Machines. 
Hard Facing. See Metals and Alloys—Hard Facing. 
Hardness. See Steel Testing—Hardness. 


Heat Conductivity. See Metals and Alloys—Heat Conductivity. 


Heat Resisting. See also Boilers—Materials ; Gas Turbines—Ma- 
terials; Metals and Alloys—Heat Resisting; Rockets and Mis- 
siles—Materials; Stainless Steel; Steam Pipe Lines—Mate- 
rials; Steam Turbines—Materials; Steel Corrosion. 

High-Strength Martensitic Steels for Elevated-Temperature 
Use, A.KKASAK, V.K.CHANDHOK, E.J.DULIS. Am Soc Metals 
—Preprint n 220 for meeting Oct 17-21 1960 16 p. Steels with 
0.38% C, 7% Cr, 1% V, 5.8% Mo, and 5% Co investigated ; 
effect of varying amounts of alloying elements determined ; 
several steels exhibited outstanding combination of room- and 
elevated temperature mechanical properties; tensile strengths 
up to 332,000 and 201,000 psi were obtained at room tempera- 
ture and 1100 F; also, 100-hr creep rupture strengths in ex- 
cess of 100,000 psi were obtained at 1100 F. 

Materials for 1200 F/5000 Psi, R.J.FABIAN. Matls in Design 
Eng v 50 n 7 Dee 1959 p 87-92. Philadelphia Electric’s new 
Eddystone plant will run at highest temperature and pressure 
ever used in steam power plant; widespread use of austenitic 
stainless steels is significant departure in materials selection 
for steam power plants; first use of Discaloy for steam turbine 
rotor; superalloy blades withstand 1200 F; two inner turbine 
castings average 8550 lb each; steam generator materials ; 
main piping materials. 

Measurement of True Thermal Capacity of Heat-Resisting 
Steels, V.E.LYUSTERNIK (LIUSTERNIK). Physics of Metals 
& Metallography v 7 n 3 1959 p 40-3. English translation of 
article indexed in Engineering Index 1959 p 1327 from Fizika 
Metallov i Metallovedenie Mar 1959. 

Relaksatsionnaya stoikost vysokokhromistoi stali, Z.N.PE- 
TROPAVLOVSKAYA, A.M.BORZDYKA, A.V.MERLINA. Me- 
tallovedenie i Termicheskaya Obrabotka Metallov n 5 May 
1959 p 45-50, 1 plate. Steady character of relaxation in high 
chromium steel; steel containing 0.10-0.15% carbon, 10-12% 
chromium and 0.3-0.6% molybdenum is alloyed with vanadium, 
tungsten, molybdenum, columbium and _ nickel; process of 
yelaxation and heat resistance is studied with emphasis on 
contribution of each alloying agent. 

Sur un nouvel acier ferritique pour tuyauteries & vapeur 
et surchauffeurs, etc, L.GOTTIGNIES, M.CAUBO. Revue de 
Metallurgie v 57 n 7 July 1960 p 613-22. New ferritic steel 
for use at 575-600 C in steam pipes and superheaters; report 
of development, by Belgian committee on creep of metals, of 
steel with 0.18% C, 1% Cr, and about 0.50% each of V, W, and 
Mo; methods of cold and hot working, heat treatment, and are 
welding; stress rupture and other creep data. 

Hot Forming. See also Steel—Forgeability ; Steel—Mechanical 
Properties. 

500,000 psi Steel . . . Ford Leaps Tensile Barrier. Steel v 
145 n 12 Sept 21 1959 p 84-6. Extremely heavy mechanical 
working (minimum of 92% reduction of cross section) between 
800-1050 F of modified SAE 4340 steel, breaks up austenite 
grains, and results in fine grained martensitic structure after 
quenching; subsequent tempering produces greatly improved 
yield strength which is sometimes identical with ultimate 
tensile strength; process called Ausform by Ford Motor Co, 
produces steel greatly superior to bainite or pearlite micro- 
structures. 

Here’s Where Ausforming Stands Today, D.V.GULLOTTI. 
Matls in Design Eng v 52 n 3 Sept 1960 p 16-18. Deforming 
steel during heat treatment increases strength as much as 35% ; 
basic requirements for Ausforming; techniques now investi- 
gated in order to find best way in which to Ausform, include 
rolling, forging, hot spinning and contact explosives. 

Hydrogen Content. See also Steel—Embrittlement ; Steel—Frac- 
ture; Steel Manufacture—Physical Chemistry. 


Absorption and Effusion of Hydrogen in Alpha Iron, D.C. 
CARMICHAEL, J.R.HORNADAY, A.E.MORRIS, N.A.PAR- 
LEE. Met Soe of AIME—Trans v 218 n 5 Oct 1960 p 826-32. 


1412 


THE ENGINEERING INDEX—1960 


STEEL—Hydrogen Content—Continued 
With clean alpha iron, absorption and effusion rates are dif- 
fusion controlled down to 420 C; certain surface impurities 
can affect these rates at all temperatures; thin oxide films 
lower apparent diffusivity of annealed iron markedly; cold 
worked iron (75%) annealed at 430 C has practically same 
solubility and diffusivity as annealed iron. 20 refs. 

Analyse mathématique du dégazage ete, J.;CALMETTES, J. 
BERTIN, P.BASTIEN. Mémoires Scientifiques de la-Revue de 
Métallurgie v 57 n 9 Sept 1960 p 659-75. Mathematical analy- 
sis of degasification of specimens held in vacuum at constant 
temperature; derivation of degasification law for three forms 
of hydrogen simultaneously present in ferritic steel—intersti- 
tial, trapped in lattice imperfections, and molecular (in micro- 
cavities); mathematical analysis of law and experimental 
verification. 

Contribution & la connaissance du comportement de l’hydro- 
gene dans l’acier, W.HOFMANN, G.VIBRANS. Mémoires 
Scientifiques de la Revue de Métallurgie v 57 n 2 Feb 1960 p 
88-90. Contribution to knowledge of behavior of hydrogen in 
steel; some data on solubility and diffusion of Hz in killed 
0.22% C steel; differences between own results and those in 
literature are ascribed to microcavities (or pores) in steel; 
fatigue resistance of steel was hardly affected by hydrogen 
absorption but irreparably decreased by subsequent cold de- 
formation; this finding may apply to welds. 

Die Wirkung von Wasserstoff etc, W.HOFMANN, G.VI- 
BRANS. Schweissen u Schneiden v 12 n 38 Mar 1960 p 95-101. 
Effect of hydrogen on alternating fatigue of welded steel; 
methods of charging steel samples with Hz (under pressure or 
electrolytically) ; retention of He by steel; special apparatus 
for Hz determination described; plotted results of fatigue 
tests on unwelded and welded steels; results show that in 
Ho-bearing specimens harmful effects of plastic deformation 
before endurance testing, and of rapid cooling of weld metal, 
outweigh any effect of H2 present during testing. 29 refs. 

Diffusion of Hydrogen in Steel at Temperatures of —78 to 
200 C, J.D.HOBSON. Iron & Steel Inst—J v 194 pt 1 Jan 
1960 p 85-94. Discussion of paper indexed in Engineering Index 
1958 p 1192 from Aug 1958 issue. 

Effect of Cold Drawing on Hydrogen Behavior in_ Steel, 
R.M.HUDSON, G.L.STRAGAND. Corrosion v 16 n 5 May 
1960 p 123-6 (discussion) 126-7. Hydrogen absorption by and 
desorption rate of hydrogen from steel were studied as func- 
tion of cold work from 0 to 55.4% reduction using cold drawn 
capped and killed SAE 1020 steel; increased cold work in- 
ereased hydrogen solubility; hydrogen desorption rate in- 
creased with increasing cold work and until maximum was 
reached at some point below 30.5% reduction; with further 
reduction, desorption rate decreased. 


Effect of Hydrogen on Yielding of Mild Steel, F. de 
KAZINCZY. Acta Metallurgica v 7 n 11 Nov 1959 p 706-8. 
From measurements of Luder’s band-front velocities it is 
concluded that hydrogen does not affect activation energy 
for separating dislocation and its atmosphere and thereby 
delay-time for yielding; suppression of upper yield point 
by hydrogen seems to be caused by local stresses surrounding 
inclusions of molecular hydrogen, which contribute to stresses 
at specimen shoulder, and thus facilitate initiation of first 
Luder’s band. 


Hinfluss der Gefuegeausbildung ete, F.ERDMANN-JES- 
NITZER. Neue Huette v 4 n 11 Nov 1959 p 669-79. Effect of 
structure of unalloyed carbon steel on hydrogen absorption, 
permeability, and embrittlement; experiments show that hy- 
drogen absorption increases continually with increasing tem- 
pering temperature (250-600 C) and time; finding by author 
and H.SABATH (see Engineering Index 1958 p 1192) of 
irregularity in behavior at 400 C is refuted; theory of weld 
cracking and impact embrittlement. 25 refs. 


Hydrogen in Welding—Houdremont Lecture 1959, P.G. 
BASTIEN. Brit Welding J v 7 n 9 Sept 1960 p 546-57. Effects 
of hydrogen in wrought, cast, or welded steel and sources of 
this gas in metal; basic characteristics of hydrogen embrittle- 
ment; tentative explanation of phenomenon; consequences in 
field of welding. 86 refs. 


Influence of Cold Work on Hydrogen Behavior in Steel, R.M. 
HUDSON, K.J.REIDY, G.L.STRAGAND. Corrosion v 16 n 3 
Mar 1960 p 97-100. Investigation shows that cold work 
markedly affects hydrogen entry, solubility and desorption rate 
in steel; effect of processing variables on hydrogen behavior 
in steel clarified; materials, apparatus, environmental condi- 
tions and procedures used in experiments are indicated. 


Napravlennaya diffuziya vodoroda vy _ tverdom rastvore, 
vyzvannaya deformatsiei, i prochnost metalla, K.V.POPOV, 
V.A.YAGUNOVA. Fizika Metallov i Metallovedenie v 8 n 2 
Aug 1959 p 187-92. Directed diffusion of hydrogen into solid 
solution caused by deformation, and strength of metal; tests 
show that internal pressure of hydrogen is cause of brittleness 
of steels due to this gas; electrolytic saturation of samples 
calculation of pressure in bulges and study of cracks. : 


Removal of Hydrogen by Diffusion from Large Masses of 
Steel, J.D.HOBSON. Iron & Steel Inst—J v 194 pt cite tars 
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1960 p 85-94. Discussion of paper indexed in Engineering In- 
dex 1959 p 1327 from Apr 1959 issue. 


Inclusions. See also Metals and Alloys—Inclusions ; Steel— 


Creep; Steel Ingots—Defects ; Steel Manufacture—Deoxidants ; 
Steel Testing—Nondestructive. 

Beitrag zur spektrochemischen Mikroanalyse aus Staehlen 
solienter” oxydischer Einschluesse, K.F.LUEDEMANN, H.W. 
FENZKE, F.GRUNER. Neue Huette v 5 n 4 Apr 1960 p 238-44. 
Spectrochemical microanalysis of oxide inclusions isolated 
from steel; description of method developed at Mining School 
at Freiberg, East Germany; mean experimental error is below 
10%; operator can analyze 6-8 different oxides per day, in- 
cluding MnO. 23 refs. 

Counting Non-Metallic Inclusions in Steel, J.V. HARDY, R.T. 
ALLSOP. Iron & Steel Inst—J v 195 pt 3 July 1960 p 302-6. 
Three popular methods for counting inclusions were shown 
experimentally to give very poor reproducibility between dif- 
ferent observers; reasons for this discussed; new inclusion 
counting technique, designated lineal-traverse count, is de- 
scribed and shown to give improved reproducibility ; effect of 
mechanical working on results of inclusion count examined. 

Der Hinfluss des pH-Wertes der Elektrolytloesung etc, E. 
PIPER, H.HAGEDORN, M.FROEHLICH. Archiv fuer das 
FKisenhuettenwesen v 31 n 6 June 1960 p 355-8. Effect of pH 
value of electrolyte on amount and composition of isolated 
oxide inclusions of calcium-silicon killed basic Bessemer steels ; 
pH values of citrate-bromide solution electrolyte were varied 
from 6.8 to 1.0 by ceritric or hydrochloric acid additions ; 
specially developed automatically recording, rectangular 1-liter 
cell was used; oxide residues did not change with pH. 

Influence of Non-Metallic Inclusions on Fatigue Properties 
of Ultra-High-Tensile Steels, M-ATKINSON. Iron & Steel Inst 
—J v v 195 pt 1 May 1960 p 64-75. Theory for influence of 
inclusions developed and new counting technique devised ; 
new technique is based on stress concentration attributable 
to individual inclusions, and assessment is facilitated by use of 
chart; eight groups of fatigue test pieces have beeen examined 
and inclusions which they contain are described; fatigue test 
results together with inclusion counts using Fox and new 
technique are reported and relationship is observed between 
latter and fatigue properties. 

Isolace nekovovych vmestku metodou prime chlorace a jejich 
identifikace, M.MANDL. M.KASE, R.FREIWILLIG, J.DO- 
STAL. Hutnicke Listy v 14 n 7 July 1959 p 617-20. Isolation 
and identification of nonmetallic inclusions by method of direct 
chlorination based on action of pure Cle on steel or ferro- 
silicon, at temperatures of 450 and 800-850 C; identification 
of nonmetallic inclusions by colorimetric methods, except 
for Si, done gravimetrically, and Ca done chelatometrically. 


Mechanismus precipitace zvlastnich karbidu, zejmena karbidu 
vanadu, V.FOLDYNA, J.WOZNIAK,. Hutnicke Listy v 15 n 1 
Jan 8 1960 p 338-40. Mechanism of precipitation of vanadium 
carbide; evidence shows that it is not possible to distinguish 
between mechanism of precipitation of vanadium carbide in 
martensite, from that achieved in bainite tempering; results 
analyzed. 

Non-Metallic Inclusions, E.J.RIDAL. Iron & Steel v 33 n 
6 May 25 1960 p 265-6. Assessing quantitatively non-metallic 
inclusions in cast steel; methods used at British Steel Castings 
Research Assn; it is concluded that none of currently available 
methods is satisfactory. 


Nonmetallic Inclusions and Fracture Behavior of Steels, S. 
YUKAWA. ASME—Trans—J Basic Eng v 82 Ser Dn 2 June 
1960 p 411-16: Indexed in Engineering Index 1959 p 1828 from 
Paper n 59-Met-10. 


Nonmetallic Macroinclusion Causes in Steel Castings. De- 
oxidized with Aluminum, L.H.Van VLACK, R.A.FLINN, G.A. 
COLLIGAN. Modern Castings v 37 n 3 Mar 1960 p 182-5. Re- 
port of work done in 1959 at University of Michigan; results 
indicate that in addition to formation of corundum during 
initial deoxidation, two other and more important sources 
exist; first, aluminum dissolved in liquid steel reacts with ladle 
refractories, particularly certain fireclays, forming AlO3 and 
siliceous glass; aggregate can then be washed into mold; sec- 
ondly, drossy macroinclusions may be formed rapidly by com- 
bination of reactions involving surface air, ete. 


O metallograficheskom kontrole stali po nemetallicheski 
vklyucheniyam, M.S.MIKHALEV, L.V.MIRONOV. neal erat 
n 7 July 1960 p 647-9; see also English translation in Stal 
in English n 7 July 1960 p 519-21. Metallographie control of 
steel according to non-metallic inclusions; as this method is 
reliable only after checking very large number of microsec- 
tions, it is proposed to control melting process carefully, veri- 
fying quality by. non-metallic inclusions of batches of heats 
during given period and not of each individual heat. 


On Determination of Non-Metallic Inclusio i - 
Chromium Steels with Chlorine Methods, TOLEE SHSHLO 
T.H.LU, Acta Metallurgica Sinica vy 4 n 2 June 1959 p 162-8. 
By using normal-pressure chlorine method in conjunction 
with electrolytic method, problem of quantitative determina- 
tion of nonmetallic inclusions in low chromium steels and 


Irradiation. 


Lead Content. 
Low Temperature Properties. 
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steels with carbon content more than 0.5% was successfully 
solved ; with arrangement and procedures simplified, low-pres- 
sure chlorine method was also found successful in determina- 
tion of nonmetallic inclusions in ball-bearing steel. (In Chi- 
nese, with English summary). 


' Reactions Between Refractories and Molten Steel Contain- 
ing Aluminum, L.H.Van VLACK, R.A.FLINN. Modern Cast- 
ings v 37 n 3 May 1960 p 186-44. Report of work done in 
1959 at University of Michigan; review of metal-ceramic reac- 
tions; discussion of reaction between aluminum dissolved in 
liquid steel and ladle refractories; data indicate that with 
alumina-silica refractories, reaction is most active in range of 
normal fireclay compositions and less important with high 
alumina or high silica refractories. 


Solve Steel “Freckle” Mystery, C.E.SMELTZER, Jr. Iron 
Age v 184 n 11 Sept 10 1959 p 188-9. “Freckles” are hard dark 
etching macroconstituents found in ingot and billet etch disks 
of precipitation hardening stainless steel A-286, and often 
taken to be non-metallic inclusions; investigation by Carpen- 
ter Steel Co has identified ‘freckle’ composition as high con- 
centrations of alloying elements Ni, Ti and Si, and their inter- 
metallic and refractory compounds, lowest possible Si level 
found to suppress formation. 


Ueber eine Chlor-Behandlung unter Druck als zweite Ar- 
beitsstufe zur Oxydisolierung von Staehlen, D.BLAZEJAK- 
DITGES. Radex Rundschau n 5 Oct 1960 p 257-61. Chlorine 
treatment under pressure as second stage in isolation of oxide 
inclusions in steel; new method of chlorinating residues result- 
ing from electrolysis of steel developed does not require high 
vacuum installation, but only needs overpressure of chlorine 
(max 100 psi); by use of pressure and vacuum-tight valves, 
melting-off of reaction tubes can be avoided; possibility of 
using quartz tubes; accurate and rapid results obtained. 

Ueber eine einfache Durchfuehrung der Chlorvakuumtren- 
nung, W.KOCH, O.GAUTSCH. Archiv fuer das Eisenhuetten- 
wesen v 30 n 12 Dec 1959 p 723-9 (discussion) 729-30. Sim- 
plified chlorine vacuum method of isolating oxide inclusions in 
steel ; description of modified process, which uses bromine and 
iodine in addition to chlorine and chlorine mixtures; reactions 
of carbides, sulphides, nitrides, and oxides (in killed and rim- 
ming steels) are described; comparison of results with those 
of conventional method. 


Zusammenhaenge zwischen Stahlzusammensetzung und nicht- 
metallischen Einschluessen etc, F.KUBIK. Radex Rundschau n 
2 Apr 1960 p 86-99. Relation between composition of steel 
and non-metallic inclusions in aluminum killed steels; close 
relation found to exist which can best be expressed by statisti- 
cal methods; it is shown that aluminum strongly reduces silica 
after which it reduces oxides of manganese and iron; at 
same time aluminum starts to combine with nitrogen; results 
indicate importance of analysis of residues and significance of 
statistical methods for evaluation of results. 

See also Metals and Alloys—Irradiation; Nuclear 
Reactors—Materials. 

Effect of Radiation on Ductile-Brittle Transition of Steel. 
Power Reactor Technology v 3 n 4 Sept 1960 p 38-57. Since 
beginning of reactor development it was recognized that effects 
of radiation must be considered in design of structures and 
components sufficiently close to reactor to receive important 
irradiation; notch effects, effects of composition, welding, 
and residual stresses are reviewed for their contribution to 
brittle behavior, in addition to factors of grain size, impurities 
and others, when material is subject to irradiation. 


Effects of Neutron Irradiation on Properties of Iron and 
Steels, D.R.HARRIES. Iron & Steel Inst—J v 194 pt 3 Mar 
1960 p 289-304; see also Brit Nuclear Energy Conference—J 
v 5 n 3 July 1960 p 133-49. Neutron irradiation effects on 
mechanical properties of single and polycrystalline pure iron 
and ferritic and austenitic steels described; extent to which 
exchangers in mechanical properties are affected by irradiation 
and metallurgical variables; results on annealing of radiation 
damage are considered and available data on mechanism of 
radiation embrittlement surveyed; present position and future 
work required are summarized. 44 refs. 

Radiation Damage in Iron and Steel, D.R.HARRIES. Nuclear 
Power v 5 n 47, 48 Mar 1960 p 97-9, Apr 1960 p 142-5. Mar: 
Steel in nuclear reaction technology; data is presented to 
illustrate principal effects of irradiation in behavior of both 
ferritic and austenitic steels. 15 refs. Apr: Review of re 
search covers effect of irradiation on notched bar properties, 
creep, fatigue, and magnetic susceptibility. 35 refs. 

Radiation Damage in Steels, D.HULL. Indian Inst Metals— 
Trans v 13 June 1960 p 151-61. Method for relating increase in 
yield stress after irradiation to change in notched impact tran- 
sition temperature; experimental values agree reasonably well 
with estimated values using this method; results emphasize 
great importance of grain size in determining tendency of steel 
to brittle failure. 

See Steel—Mechanical Properties. 


See Metals and Alloys—-Low Tem- 
perature Properties; Steel—Mechanical Properties. 
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Machinability. See also Carbides; Forgings—Machining; Metals 
and Alloys—Machinability ; Metals Cutting; Tool Steel. 


Machining Characteristics of Leaded Steel, F.L.BAGLEY, 
Jr, R.MENNELL. ASME—Trans—J Basic Eng v 82 Ser D n 2 
June 1960 p 347-59, Effects of lead addition in alloy steel upon 
metal-cutting process over range of conditions; in particular, 
cutting speeds from 50 to 800 fpm and workpiece hardness 
from 230 to 450 BHN, were investigated on one workpiece 
material (4340) using principally carbide cutting tool; 
orthogonal data describe metal-cutting process, and tool-life 
data were obtained by running typical production tool to 
failure at various cutting conditions; mechanisms to explain 
results, including lead acting as lubricant, are discussed. 


Obrabatyvaemost stalei i chuguna pri otrezke tverdosplay- 
nymi reztsami, G.L.KHAET. Metallovedenie i Termicheskaya 
Obrabotka Metallov n 2 Feb 1959 p 49-53. Machinability of 
steel and cast iron by hard tool steels; study of wear of cut- 
ting in relation to machining speed, and hardness of work- 
pieces. 


Shear-Zone Size, Compressive Stress, and Shear Strain in 
Metal-Cutting and Their Effects on Mean Shear-Flow Stress, 
D.KECECIOGLU. ASME—Trans—J Eng for Industry v 82 
Ser B n 1 Feb 1960 p 79-86. Indexed in Engineering Index 
1959 p 1328 from Paper n 59-Prod-3. 


Shorter Tool Life Doubles Machine Productivity when Ma- 
chining Steel Castings, F.L.BRUGGER. Tool Engr v 44 n 6 
June 1960 p 84-7. Tests described proved that sacrificing 
long tool life to gain higher efficiency from expensive machines 
and trained operators is economical; piece costs reduced and 
machining capacity increased, without investment in additional 
capital equipment; for best machinability, all steel castings 
should be annealed or normalized prior to machining. 


Turning of High-Strength Steels in Hardness Range of 330 
to 560 Brinell. Battelle Memorial Inst—DMIC Memorandum 58 
July 15 1960 21 p, appendix 21 p. Operating information and 
data presented on machining hardened steels with carbide, 
ceramic or high speed steel tools; tool preparation, inspection, 
and care; tool work lathe setup; selection of speeds, feeds, and 
depth of cut; operation sheets. 34 refs. Appendix presents 
information on high strength steels. 


Ultra-High Tensile Steels, L.L.ARUNDEL, R.KITCHING- 
HAM. Aircraft Production v 22 n 5 May 1960 p 176-86. Experi- 
ments, made by Morfax, Ltd, for Distillers Co, investigating 
machining of steels using carbon dioxide as coolant; search 
for suitable cutter material, cutter geometry, speeds, feeds 
and attempts to produce effective machining on steels of 
various tensile strengths on routing, high speed and convyen- 
tional milling machines ; ultimate aim was to ascertain machin- 
ability of Jessops H50 Vacumelt with tensile strength of 120 
tons/sq in. and data on use of carbon dioxide. 


Untersuchungen ueber die Oberflaechenverformung etc, F. 
LIHL, H.LAWATSCH. Archiv fuer das Hisenhuettenwesen v 
31 n 3 Mar 1960 p 173-5, Investigations of surface deformation, 
and depth of penetration of deformation, in machining of 
normalized 0.15% carbon Ck 15 steel; X-ray investigation 
(back reflection technique) of machined specimen, from which 
surface layers were progressively etched off until deformation 
was no longer observed; correlation of degree of surface 
deformation with depth of penetration, and of degree and 
depth with cutting energy. 


When Considering Machinability Ratings, What is Realistic 
Starting Point? J.AJHEDRICK. Machine & Tool Blue Book v 
55 n 10 Oct 1960 p 91-2, 94. Recommended tests; rating chart. 
constructed through several ‘‘on job’ tests beginning with 
SAE B-1112 cold drawn material which is rated on most 
charts at 100%; final development of speed and feeds by man 
in shop. 


Machining. See Etching; Metals Cutting. 


Magnetic Properties. See also Iron and Steel Metallography ; 
Magnetic Materials; Saws—Metal Working; Stainless Steel; 
Steel Castings. 


Changes in Magnetic Structure of Silicon Iron Crystals Un- 
der Influence of Elastic Stress, V.A.ZAIKOVA, Ya.S.SHUR. 
Acad Sciences USSR—Bul-Phys Series (English Translation) 
vy 22 n 10 1958 p 1177-82 (Columbia Tech Translations, New 
York, NY). Some general regularities are established which 
characterize variation in magnetic structure in ferromagnetic 
crystals under influence of elastic stress; studies were carried 
out by powder pattern procedure on coarse grain samples of 
silicon iron containing about 3.5% Si. 


Domain Structure Dynamics in Transformer Iron Crystals 
Under Influence of Stresses, L.V.KIRENSKII, M.K.SAV- 
CHENKO, A.M.RODICHEV. Acad Sciences USSR—Bul-Phys 
Series (English Translation) v 22 n 10 1958 p 1171-6 (Colum- 
bia Tech Translations, New York, N.Y). Akuloy-Bitter figure 
technique was used to investigate influence of elongation under 
tensile stress on domain erystal structure of cold rolled trans- 
former iron; substantial changes resulted, character of which 
depends on direction of applied load; changes in domain struc- 
ture were also observed by recording Barkhausen jumps. 
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Otzhig magnitnomyagkogo zheleza, N.F.VYAZNIKOV, G.I. 
IVANYUK. Metallovedenie i Termicheskaya Obrabotka Metal- 
lov n 1 Jan 1959 p 39-41. Annealing of soft magnetic iron ; 
high viscosity and maximum magnetic coerciveness of pure iron 
are obtained by slow cooling in furnace to 350-400 C and by 
air quenching. 


Rimmed Steel Magnetic Sheets—How They Were Produced 
for Proton Synchrotron, G.ODONE, B.SOMMACAL,.. J of 
Metals v 12 n 2 Feb 1960 p 156-7. Outline of manufacturing 
procedure at Cornigliano SpA, Genoa, Italy and magnetic 
properties of steel sheet used for construction of magnetic 
blocks in 25-bey proton synchrotron of European Organization 
for Nuclear Research at Geneva, Switzerland. 


Zavisimost magnitnoi induktsii kholodnokatanoi transforma- 
tornoi stali ot rezhima okonchatel’nogo otzhiga, A.I.BELYA- 
KOV, Yu.N.YAROSHENKO. Stal v 20 n 8 Aug 1960 p 750-2; 
see also English translation in Stal in English n 8 Aug 1960 
p 611-12. Relationship between magnetic induction in cold 
rolled transformer steel_and conditions of final anneal; mag- 
netic induction and some other properties can be improved con- 
siderably, by more prolonged period of cooling in furnace after 
final anneal. 


Zur magnetischen Analyse eines Hiseneinkristalls, S.-YAMA- 
GUCHI. Zeit fuer Metallkunde v 51 n 6 June 1960 p 340-1. 
Magnetic analysis of iron single crystal; magnetie induction 
is measured by X-ray, using Lorentz effect of electron beam ; 
axis of single crystal and structure of surface oxide film are 
also determined. (See Engineering Index 1959 p 668). 


Mechanical Properties. See also Aircraft Materials—Steel; Bear- 
ings—Materials ; Forgings—Steel; Iron and Steel Metallogra- 
phy; Metals and Alloys—Mechanical Properties ; Rails—Manu- 
facture; Rockets and Missiles—Manufacture; Stainless Steel; 
Steel—Aging ; Steel—Boron Content; Steel—-Continuous Cast- 
ing; Steel—Creep; Steel—Fatigue; Steel—Fracture; Steel— 
Heat Resisting; Steel—Hydrogen Content; Steel—Ivrradiation ; 
Steel—Standards; Steel—Weldability; Steel Castings; Steel 
Heat Treatment; Steel Testing; Welds—Mechanical Proper- 
ties; Wire—Steel. 

Absorption of Energy by Steel in Plastic Compression, T.D. 
SHERMERGOR. Physics of Metals & Metallography v 7 n 1 
1959 p 139-43. English translation of article indexed in En- 
gineering Index 1959 p 1329 from Fizika Metallov i Metal- 
lovedenie Jan 1959. 


Are 1 Million psi Steels Possible? Steel v 145 n 17 Oct 26 
1959 p 141-4. Present high tensile strength metals have short- 
coming of limited ductility; various approaches which have 
been undertaken by some companies toward realization of high 
strength good ductility steels are reviewed. 


Austenitic Manganese Steels, T.E.LNORMAN, D.V.DOANE, 
A.SOLOMON. Modern Castings v 37 n 6 June 1960 p 73-86; see 
also Foundry Trade J v 109 n 2286 Sept 29 1960 p 393-6. 
Results of studies leading to improvement of wear resistance 
and mechanical properties of cast austenitic manganese steels ; 
modifications in composition and heat treatment studied; de- 
velopment of improved abrasion resistance in cast 12% man- 
ganese austenitic steel which retains high ductility charac- 
teristic of this type of steel, and development of lean alloy 
austenitic steels which combine moderate ductility with 
markedly improved abrasion resistance, 

Changes in Mechanical Properties During Fourth-Stage Tem- 
pering of Chromium Steel, C-_BODSWORTH, A.J.E.SANDERS, 
T.P.CALLAGHAN. Iron & Steel Inst—J v 196 pt 1 Sept 1960 
p 57-9. True-stress true-strain data measured as function of 
time and temperature, during isothermal tempering of hardened 
11.4% chromium steel; at each temperature, strain-hardening 
index and 1% proof stress show dependence on tempering time 
which is not parallel to that revealed by hardness measure- 
ments ; times at which former properties change are correlated 
with microstructural changes; it is suggested that CriCs is 
formed by two-stage process. 

Characteristics of Step-By-Step Uniform Processes of De- 
forming Steels Plastically, L.G.AFENDIK. Physics of Metals 
& Metallography v 7 n 6 1959 p 106-10. English translation of 
article indexed in Engineering Index 1959 p 1329 from Fizika 
Metallov i Metallovedenie June 1959. 


Contribution a l’etude de la deformation plastique a chaud 
des aciers, C.ROSSARD. Metaux, Corrosion, Industries v 35 
n 415, 416, 417 Mar 1960 p 102-15, Apr p 140-53, May p 190-205, 
217. Contribution to study of plastic deformation of hot 
worked steels; study deals with plasticity of steels at usual 
hot forming temperatures, for which recovery and recrystal- 
lization occur during and after deformation, 33 refs. 


Creep and Rupture Properties of 24% Chromium 1% 
Molybdenum Quality Steel. Brit Elec & Allied Industries 
Research Assn—Tech Report n J/T172 1959 6 p, 6 supp 
plates. Summary of available British data on 1% creep strain 
and rupture of steel; tables and graphs. 

Der Einfluss tiefer Temperaturen auf die Festigkeit im 
zweiachsigen Spannungszustand, A.KRISCH. Archiv fuer das 
Eisenhuettenwesen v 31 n 1 Jan 1960 p 19-24. Effect of low 
temperatures on strength under biaxial load; tensile tests at 
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+20, —30, and —70 C on conventional specimens and on 
hollow specimens under internal pressure plus longitudinal 
areas; unalloyed steels tested (to 0.12% C) were normalized 
or artificially aged; measured yield point and tensile strength 
values were compared with those expected according to theory. 
29 refs. 

Effect of Cold Work and Temperature on Strength and 
Structure of Steel, P.SHAHINIAN, M.R.ACHTER, W.A. 
PENNINGTON. Am Soe Metals—Preprint n 234 for meeting 
Oct 17-21 1960 p 20 p. AISI 4140 steel studied at elevated 
temperature; steel in quenched and tempered condition was 
strengthened in creep-rupture at intermediate temperatures 
by large amounts of cold work, in conformity with behavior at 
lower temperatures, but was weakened by small amounts of 
deformation ; explanation suggested. 


Binfluss der Schmelzfuehrung und von Legierungszusaetzen 
auf die Dauerschwingfestigkeit von Staehlen, insbesondere 
Federstaehlen, MMHEMPEL. Draht v 11 n 8 Aug 1960 p 429-37. 
Effect of melting practice and alloying additions on alternat- 
ing fatigue resistance of steels, particularly of spring steels ; 
summary, based on literature and unpublished data, shows 
that, on basis of equal tensile strength, fatigue strength is 
relatively independent of steel composition. 95 refs. 


Hinfluss kleiner Kupfer- und Arsengehalte auf das Umwand- 
lungs- und Festigkeitsverhalten eines Stahles mit rd. 0.45% C, 
A.ROSE, A.KRISCH. Stahl u Hisen v 80 n 15 July 21 1960 
p 1007-17. Effects of small amounts of copper (to 0.57%) 
and arsenic (to 0.66%) on transformations and mechanical 
properties of 0.45% C steel; additional investigation of 
0.88% C steel (to 1.88% As, to 1.53% Cu); TTT diagrams ; 
end quench curves ; tensile tests on normalized and on quenched 
and tempered specimens; notch impact resistance vs tempera- 
ture; about 0.6% each of As and Cu caused no important 
change of properties. 

Fatigue, Impact, and Tensile Properties of High Strength 
Leaded and Nonleaded SAE 4140 Steel, W.SIMON. SAE— 
Paper n 220A for meeting Sept 12-15 1960 8 p. Study at 
Westinghouse Electric Corp to ascertain practicality of sub- 
stituting leaded steel for gear and pinion applications; results 
show that differences in transverse fatigue, impact, and tensile 
properties between leaded and nonleaded steel at hardness 
levels of 55 and 47 Re are insignificant for normal applica- 
tions ; gears, pinions, and parts which are loaded in transverse 
direction should be designed on basis of transverse properties 
such as those reported. 


Influence of Solute Atoms on Damping Due to Dislocations 
in Iron Alloys, R.M.ROBINSON, R.RAWLINGS. Philosophical 
Mag v 4 n 44 Aug 1959 p 988-47. Effect of Si and Ose in solid 
solution on damping of Fe (vibrating at 1.03 cps) were 
studied; damping was found to be independent of vibrational 
amplitude up to critical amplitude; variation of this critical 
amplitude with temperature and solute concentration were 
studied; from temperature variation of critical amplitude 
binding energy of 0.004 ev between Si atom and dislocation 
were obtained; it was found that above critical amplitude, 
damping varies with amplitude of vibration. 


Leaded Steels: Apt to Fatigue? Iron Age v 184 n 23 Dec 8 
1959 p 120-1. Comparison of properties of leaded and non- 
leaded AISI 4340 indicates no change in tensile or hardness 
characteristics ; tests indicate that lead additions of 0.17 and 
0.25% reduce mean fatigue limit of AISI 4340; photomicro- 
graphs, tabular and graphical data, and other conclusions. 


Low Temperature Flow and Fracture Tension Properties of 
Heat-Treated SAE 4340 Steel, F.R.LARSON, J.NUNES, Am 
Soe Metals—Preprint n 223 for meeting Oct 17-21 1960 20 p. 
True-stress true-strain tension properties of steel were obtained 
at +200 to —196 C; martensite, bainite, and pearlite were 
studied at several strength levels ; flow stress, strain hardening, 
and fracture stress and strain determined; analysis of data 
has shown that flow stress at constant true strain is closely 
described by reciprocal absolute temperature function. 35 refs. 


Low-Temperature Mechanical Properties of Some Selected 
Austenitic Manganese Steels, F.S.DEATH, H.M.LONG. Cry- 
ogenic Eng Conference—Proe 1959 (Advances in Cryogenic 
Eng v 5) p 421-9. High manganese, low chromium, low nickel 
steel was used as base composition and level of these con- 
stituents and some others, notably copper and nitrogen, was 
varied ; effects of alloying elements on austenite stabilization, 
and influences of austenite stability on properties were studied. 


Mechanical Properties of High-Strength 301 Stainless Steel 
Sheet at 70, —320, and —423 F in Base Metal and Welded 
Joint Configurations, J.F.WATSON. Cryogenic Eng Confer- 
ence—Proe 1959 (Advances in Cryogenic Eng v 5) p 406-20. 
Applicability of steels cold worked 42, 62, and 78% for missiles 
and space vehicles; toughness was studied by notched tensile 
tests, and notch-to-unnotch tensile ratio calculated, latter being 
taken as criterion of resistance to brittle fracture; properties 
are dependent upon both original austenitic structure and 
upon martensite. 


Mechanical Properties of Some Tempered Alloy Martensites 
J.M.CAPUS, G.MAYER. Iron & Steel Inst—J v 196 pt 3 
Oct 1960 p 149-58; see also abstract in Iron & Steel v 33 n 14 
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Dec 19 1960 p 665-8 (discussion) 692-6. Various properties 
determined for high purity, martensitic Ni-Cr-Mo-V steels, 
heat treated to high strength levels, and compared with 
properties of similarly treated steels of commercial purity ; 
impact properties, tensile ductility, notched tensile strength, 
and notched fatigue strength were improved by removal of 
impurities, but plain bar fatigue strength appeared to be 
unaffected by purity of steel; influence of 1.3-1.5% Si addition 
and of C content. 


Metoda zjistovani meze prutaznosti oceli ze smykove tvro- 
dosti, K.KAITZMANN,. Hutnicke Listy v 15 n ‘ge ps 1960 
p 25-32. Method for determining yield strength in steel, derived 
from shear hardness; latter defined as specific stress applied 
to plane of spherical band formed on forcing ball into bore; 
important properties involved; how determination of yield 
strength may be made from shear hardness; deviation of 5.2% 
found by statistical analysis of test results; some applications 
of method. 


New Air Hardening Steel Can Improve Wear Resistance. 
Steel v 146 n 6 Feb 8 1960 p 84-5. Airque V is new material 
developed by Braeburn Alloy Steel Corp to inerease wear 
resistance of A-2 (5% Cr) air hardening steels; higher 
hardness at all tempering temperatures was achieved by 
increased C and V content; material in use for gages, slitters, 
knives, and dies; suggested uses include press forging die 
inserts, grinding machine spindles, machine ways, and swaging 
dies ; 18 comparison photomicrographs, and graphical data. 

Notch Ductility and Tensile Properties of Some Synthetic 
Mild Steels, A.M.SAGE, F.E.L.COPLEY. Iron & Steel Inst 
—J v 195 pt 4 Aug 1960 p 422-38. Study of effect of nitrogen 
on Charpy V-notch transition curve, and on tensile properties 
at +20 and —192 C of 0.17% C —0.8% Mn steel made from 
high purity materials when air cooled from 880 C; effect of 
Al, Si, Zr, and Ti on similar steel containing 000.7% N; effect 
of air cooling from other temperatures in range 880-1200 C 
on Charpy V-notch properties; correlation established between 
transition temperature and fracture stress at —192 C for most 
steels. 20 refs. 


Relaxace austenitickych zarupevnych oceli, R.PECH. Hut- 
nicke Listy v 14 n 12 Dee 1959 p 1119-21. Relaxation of creep 
resistant austenitic steels; results of two different test methods 
in close agreement, with difference within limits of experi- 
mental error; relaxation resistance of 2 steels tested, Poldi 
AKVS 18/8 Cr-Ni (Ti) and Poldi AKVSB 13/13 Cr-Ni-W (Ti) 
found relatively low at 600 C; cold work found to strongly 
decrease relaxation resistance. 


Some Changes in Mechanical Properties of Mild Steel Caused 
by Fatigue Stressing, G.F.MODLEN, G.C.SMITH. Iron & 
Steel Inst—J v 194 pt 2 Feb 1960 p 154-9. Changes observed 
indicate that initially hardness falls, and if specimen tem- 
perature does not rise, hardness continues to fall until fracture; 
if specimen is allowed to become hot, hardness increases over 
comparatively short number of cycles, and then remains 
roughly constant until fracture occurs; tentative dislocation 
model is advanced to explain results. 20 refs. 


Study of Residual Stresses in Hardened Steel Induced by 
Phase Transformations, D.P.KOISTINEN, R.E.MARBURGER. 
Gen Motors Eng J v 7 n 3 July-Aug-Sept 1960 p 13-17. Study 
conducted at GM Research Laboratories resulted in new 
knowledge on origin and distribution of residual macrostresses 
beneath mechanically finished surfaces and those found in 
exceedingly shallow surface layers on carburized and through- 
hardened steels; origin of stresses as deduced from auxiliary 
X-ray diffraction and metallographic data is described; pre- 
liminary results of study of microstresses. ‘ 


Sur le comportement particulier de l’acier extra-doux_ soli- 
cité par fatigue entre l]’ambiante et 500 C, J.de FOUQUET. 
Mémoires Scientifiques de la Revue de Métallurgie v 57 n 8 
Aug 1960 p 603-8. Special behavior of dead-soft steel fatigue 
stressed at 20-500 GC; microscopic examination and plotting of 
stress strain and damping curves of specimens of O.L.P. steel 
with 0.06% C and 0.001% Ne, previously subjected to alternate 
torsion at different temperatures ; changing solubility in a@-iron 
of G or Ne during fatigue stressing is indicated by results. 


Viiv prisad dusiku a boru na vlastnosti zarupevne slitiny 
CrNiFe (30:30:30), J;CCHODOROWSKI. Hutnicke Listy v 14 
n 12 Dec 1959 p 1141-3. Influence of Ne and B on properties of 
30 Fe-30Cr-30Ni creep resisting alloys containing Mo and Nb; 
while base alloy failed in 30 hr at 800 C under 13 kg/mm? 
load, addition of 0.4 Nz increased time to rupture to more than 
130 hr; addition of 0.1% B has favorable but less marked 
effect than Nz; both Ne and B act as grain vefiners and 
suppress columnar grain growth during solidification of 
castings; B improves plasticity while Nz reduces it. 


Vliv tepelneho zpracovani na vlastnosti zarupevnych slitin 
niklu, M.VYSTYD. Hutnicke Listy v 14 n 12 Dec 1959 p (1143- 
5. Influence of heat treatment on properties of creep resisting 
Ni alloys; heat treatment of Ni-Cr alloy should insure reason- 
able plasticity and fatigue limit in addition to achieving 
maximum creep strength; improvement in creep characteristics 
attributed ‘to “stepwise” heat treatment, whereby dissolution 
of Cr carbides is first caused by annealing at 1200 C, with 
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subsequent segregation of carbides at grain boundaries by 
arrest at 1000 C; grain growth diminishes fatigue limit. 


Vliyanie struktury na mekhanicheskie svoistva i shtampue- 
most stali, uspokoennoi alyuminiem, V.M.CHIRKIN, V.K. 
BARZII. Stal vy 20 n 1 Jan 1960 p 74-7; see also English 
translation in Stal in English n 1 Jan 1960 p 60-3. Mechanical 
properties and ductility of aluminum killed steel; pancake-like 
grain structure in sheets of deep drawing stainless 08Yu steel 
greatly improves their mechanical properties and reduces 
stamping rejects. 

Vliyanie temperatury i skorosti deformatsii_na mekhani- 
cheskie svoistva uglerodistykh stalei, V.S.ZOTEEV. Stal v 20 
n 6 June 1960 p 552-5; see also English translation in Stal 
in English n 6 June 1960 p 440-2. Effect of temperature and 
deformation rate on mechanical properties of carbon steels; 
increase of deformation rate between 20 and 1200 C results 
in rise in yield point and to lesser extent in true tensile 
strength ; susceptibility of yield point to change in deformation 
speed at same temperature increases with decrease in carbon 
content of steel. 


Vyvoj modifikovanych 12% chromovych oceli pro vykovky a 
odlitky parnich turbin, J KOUTSKY. Hutnicke Listy v 14 n 12 
Dee 1959 p 1105-8. Development of 12% Cr steels modified 
with W, intended for service as steam turbine forgings and 
castings up to 600 C; particular attention paid to effect of 
delta-ferrite on creep properties and embrittlement of steel; 
V found to influence kinetics of precipitation of intermetallic 
phase Fe2W from delta ferrite; steels containing delta ferrite 
in heat treated microstructure display better creep resistance 
than same composition without delta ferrite. 

Vyvoj uspornych austenitickych zarupevnych oceli v CSR, 
F.POBORIL. Hutnicke Listy v 14 n 12 Dee 1959 p 1121-5. 
Czechoslovakian development of economical creep resisting 
austenitic steel has produced 4 types to date; Mn-Cr-N (Ta,Nb) 
17/10 (N 7430), Mn-Cr (Ti) 17/7 (CSN 17481), Mn-Cr-V 17/10, 
and Mn-Cr-Mo-V 17/7; methods of testing for high tempera- 
ture corrosion resistance, creep resistance, and other properties, 
including technological developments for fabrication of seam- 
less tubes described ; other types of stainless and creep resisting 
austenitic steels, 

Zkusenosti ziskane pri vyvoji slitin odolnych proti teceni, 
N.P.ALLEN. Hutnicke Listy v 14 n 12 Dee 1959 p 1161-5. 
Experience in development of creep resisting alloys; alloys for 
power stations, aircraft gas turbines, and high speed aircraft 
structures; creep resistance of ferritic material for power 
plant service depends upon method of manufacture, and alloy 
additions; success of precipitation hardening Ni-Cr alloys 
which maintain accurate dimensions necessary for gas turbine 
application ; results of program of very accurate creep testing. 

Nitriding. See Steel Heat Treatment—Nitriding. 

Nitrogen Content. Legirovanie azotom austenitnykh khromo- 
margantsovistykh stalei, F.POBORZHIL, M.ZEZULOVA. Stal 
v 19 n 7 July 1959 p 617-25; see also English translation in 
Stal in English n 7 July 1959 p 502-6. Alloying austenitic 
chrome manganese steels with nitrogen; previous investiga- 
tions and experimental work reviewed; practical process for 
producing steels described; sound ingots obtained. 24 refs. 


Oxygen Cutting. See Oxygen Cutting ; Oxygen Cutting Machines. 
Painting. See Steel—Protective Coatings. 

Pickling. See Pickling. 

Polishing. See Polishing—Electrolytic. 


Protective Coatings. See also Cadmium Plating ; Chromium Plat- 
ing; Electroplated Products; Electroplating; Enameling; Gal- 
vanized Metal; Galvanizing; Metallizing; Nickel Plating; 
Paint; Painting; Pipe Lines—Protective Coatings; Protective 
Coatings ; Sheet and Strip Metal—Precoated ; Steel—Aluminum 
Coating; Steel Corrosion; Tin Plate and Plating; Wire—Pro- 
tective Coatings; Zine Plating. 


ASTM Standards on Metallic-Coated Iron and Steel Products. 
Sponsored by ASTM Committee A-5 on Corrosion of Iron and 
Steel. Am Soc Testing Matls, Philadelphia, Pa Dec 1959 
176 p $3.50. Included are: 25 specifications, 6 methods of 
test, and 3 recommended practices; among materials covered 
are zine coated wire, strands, fencing, sheets, pipe and 
hardwire; aluminum coated wire and aluminum coated iron 
and steel articles as well as terne-alloy-coated sheets. 


Careful Cleaning, Storage Save Zine Coated Sheets, Steel 
v 145 n 24 Dec 14 1959 p 110. Electro zine coated sheet steel 
should be stored and handled carefully to prevent marks and 
scratches, kept dry to retain corrosion resistance, and cleaned 
well before painting; methods for implementing these recom- 
mendations are discussed. 


Chromium Electroplates for Corrosion Protection of Stressed 
AISI 410 Steel in High Temperature, High Purity Water, 
H.SUSS. Corrosion v 16 n 10 Oct 1960 p 105-10. Factors 
which may have contributed to anomalous results obtained 
with chromium plates used against stress corrosion cracking ; 
protection of AISI 410 Steel tempered at 650 F to RC 36-42, 
and at 1125 F minimum to RC hardness of 20-30; chromium 
plates should not be used for protection of these materials 


1416 THE ENGINEERING INDEX—1960 


STEEL—Protective Coatings—Continued 
against stress corrosion cracking in various high temperature 
(300 and 600 F), high purity waters. 

Coating Performance in Marine Environment Evaluated by 
Statistical Methods, F.E.COOK, A.S.MARTHENS. Corrosion 
vy 16 n 8 Aug 1960 p 117-20. Painted steel drums were tested 
at Kure Beach, NC, and comparison made for four paints in 
two colors, on four different steel pretreatments; method of 
evaluating conditions of paint; statistical analysis_of data 
provides assurance of correct interpretation of results; film 
thickness is most important in obtaining durability. 


Der Einfluss der Phosphatierung auf die Dauerfestigkeit von 
Stahl, H.TAUSCHER. Draht v 11 n 8 Aug 1960 p 442-8. 
Effect of phosphating on endurance of steel; summary of 
functions of phosphate coatings as protection against corrosion 
and in fabrication of steel parts; experimental investigation 
of effect of phosphating on mechanical properties and on 
static and alternating fatigue of low alloy (Cr-Mn-Si and 
Ni-Cr-Mo) steels; maximum lowering of endurance was 14%. 


Die Abscheidung von Titankarbidueberzuegen auf Stahlober- 
flaechen, W.RUPPERT. Metalloberflaeche vy 14 n 7 July 1960 
p 193-8. Deposition of titanium carbide coatings on steel sur- 
faces by reacting gaseous titanium tetrachloride with volatile 
hydrocarbons; thermodynamic principles, free enthalpies, and 
equilibrium constants of reactions; review of experiments 
with light bulb filaments; apparatus and technique for deposi- 
tion of TiC on cast iron and steel; steel compositions suitable 
as base metal; reaction kinetics. 29 refs. 

Effect of Protective Coatings on Properties of Ferritic Steel 
at 650 C., K.W.MITCHELL, H.KING, E.A.BRANDES. Metal- 
lurgia v 61 n 363 Jan 1960 p 15-28. Results of tests on 12 
swg sheet in mild steel (En.2A) and Mo-B, Mo-V, and 
Cr-Mo-V-W low alloy ferritic steels; aluminum coatings were 
applied by hot dipping and by metal spraying followed by 
diffusion treatment, and chromium coatings by deposition from 
chromium chloride vapor with simultaneous diffusion ; chrom- 
izing had adverse effect on core strength; suggestions made 
for minimizing this effect by modification of process. 

Einige Higenschaften der Werkstoffkombination Stahl mit 
Titankarbidueberzug, H.WIEGAND, W.RUPPERT. Metallober- 
flaeche v 14 n 8 Aug 1960 p 229-35. Some properties of 
titanium carbide coated steel (mostly 2% C, 12% Cr steel) 
or east iron; appearance; chemical properties ; lattice constants 
and growth texture of TiC coatings; internal stresses in coated 
material; polishing; coefficients of friction; microstructure ; 
microhardness ; surface roughness; possible applications (tools, 
machine parts). 21 refs. 

Erfahrungen mit der Spritzverzinkung als Korrosionsschutz 
fuer Kraftwerkbauten, J.FRIEDLI. Zeit fuer Schweisstechnik 
vy 50 n 5, 6 May 1960 p 1381-4, June p 178-81. Experiences with 
sprayed zine coatings for corrosion protection of hydroelectric 
power plants; importance of thorough preparation of steel 
surface by blast cleanings; methods for testing zine coatings. 
(In German and French). 

Heat Treatment of Electroless Nickel Coatings, K.T.ZIEHLKE, 
W.S.DRITT, C.H.MAHONEY. Metal Progress v 77 n 2 Feb 
1960 p 84-7; see also Engrs’ Digest vy 21 n 4 Apr 1960 p 99-100. 
Response of nickel phosphorus coatings to heat treatment 
studied at Oak Ridge Gaseous Diffusion Plant; samples were 
plated on mild steel and SAE 52100 steel; coating containing 
7 to 10.5% phosphorus can be heat treated to obtain various 
hardness and ductility combinations ; maximum hardness (1000 
dph) is independent of phosphorus content and occurs during 
formation of interim lattice from amorphous structure of 
as-deposited plate. 


New Approach to Vinyl Films on Steel, W.G.CRYDERMAN. 
SAE—Paper n 180C for meeting June 5-10 1960 3 p; see also 
abstract in SAE—J v 68 n 9 Sept 1960 p 32. In Kaybar 
process, developed by Kaybar, Inc, Birmingham, Mich, vinyl 
film is spray-applied after fabrication and pattern is obtained 
by embossing steel; sequence of development of finished 
product and outline of steps required; advantages; same 
treatment may be given to aluminum or materials by modifica- 
tion of primer systems used. 


Production and Application of Vinyl-Coated Steel, G.H. 
RENDEL. SAE—Paper n 180B for meeting June 5-10 1960 
11 p; see also abstract in SAE—J v 68 n 9 Sept 1960 p 31-2. 
Vinyl-coated steel is usually made by either laminating process 
or plastisol process which both result in products with same 
characteristics; US Steel vinyl-coating line is designed to 
process coils weighing up to 10,000 lb with widths up to 52 in. 
and thicknesses from 16 to 82 gage; flow diagram of steps 
used; applications in appliance field and automotive industry ; 
properties of vinyl-coated steel which may be processed, formed 
Sad Spprieeted in manner similar to that used for non-coated 
product. 


Red Lead and White Lead for Protection of Iron and Steel 
A.G.WALKER. Corrosion Technology vy 7 n 5 May 1960 
p 139-41, 162. Corrosion inhibition by red lead paints; three 
types of red lead pigment in Britain; formulation of red lead 
paints; replacement of some oil with long-oil alkyd solution 
reduces drying time without reducing rust inhibitive properties 
to any great extent; finishing paints. 
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Spectral Emittance of Ceramic-Coated and Uncoated Speci- 
mens of Inconel and Stainless Steel, J.C.RICHMOND, J.E. 
STEWART. Am Cer Soc—J v 42 n 12 Dec 1959 p 633-40. 
Normal emittance of specimens with six different surface 
treatments, at 900, 1200, 1500, and 1800 F over wavelength 
range 1.5 to l5u; different treatment caused markedly dif- 
ferent spectral emittance; bare polished samples had lowest 
emittance, while that of all specimens increased with tem- 
perature at all wave lengths; data apply to possibilities of 
improving thermal emission properties of aircraft materials 
at high temperatures by use of coatings. 

Steel Pretreatment and Priming—Rust Preventing with New 
System Prior to Stove Enamelling, N.R.MacCLEASTER. Cor- 
rosion Technology v 7 n 9 Sept 1960 p 284-6. Inorganic zine 
silicate formulation, Dox-Anode, has given excellent service 
as protective covering for cargo tankers and is suitable for 
every surface which is liable to rapid corrosive attack by 
hydrocarbons, their derivatives and fatty acids, and against 
attack by high temperatures; system eliminates usual phos- 
phating operation with better results; no de-rusting required. 

Vapour Plating by Vacuum Evaporation, B.J.WILLIAMS. 
Electroplating & Metal Finishing v 13 n 7 July 1960 p 247-51. 
Method of producing thick vacuum deposits of cadmium for 
protective applications on aircraft fittings, automobile com- 
ponents, ete; work on corrosion resistance and adhesion of 
coatings described; salt spray and tensile tests indicate that 
vacuum deposited cadmium is at least equal to electrodeposited 
cadmium in corrosion resistance and that its adhesion to high 
tensile steel is improved by evaporating on to grit blasted 
surface; embrittlement difficulties eliminated. 

Zine Plating of Carbonitrided Steel, L.R.KOHAN, H.T. 
FRANCIS. Plating v 47 n 10 Oct 1960 p 1155-8. Mechanism for 
difficulty met in barrel plating is suggested; explanation given 
why phenomenon is not found when same parts are rack 
plated. 

Rolling. See Rolling Mill Practice; Rolling Mills. 
Roughness Measurement. See Steel Testing—Surface. 


Scale Removal. See Pickling; Rolling Mill Practice—Scale Re- 
moval. 

Silicon Content. See also Steel—Magnetic Properties. 

Krzemowanie stali, W.ZIELINSKI. Przeglad Mechaniczny 

v 18 n 1, 2 Jan 10 1959 p 16-19, Jan 28 p 54-6. Manufacture 
of silicon steel; surface saturation of steel with silicon; 
pays lcooehensienl nature of process; properties of silicized 
ayer. 

Soldering. See Soldering. 

Solidification. See Steel Castings. 


Standards. Commentary on New British Standard 449 (1959) 
—Use of Structural Steel in Building, J.MASON. Structural 
Engr v 37 n 11 Noy 1959 p 335-42. Paper points out some of 
major alterations that have been made and gives reasons 
therefor, but it is not designed to be detailed comparison 
between present and former standards. 


La tipification racional de los aceros finos de construccion, 
R.CALVO RODKES. Instituto del Hierro y del Acero v 12 
n 62 Oct-Dec 1959 p 277-87. Standardization of refined struc- 
tural steels ; deformation and fracture of metals; their mechan- 
ical behavior; mechanical strength of steels as basis for 
standardizing structural steels; selection of steel standards. 


Reconciliation of American & European Steel Specifications, 
M.S.NORTHRUP, A.R.CIUFFREDA, World Petroleum Con- 
gress, Fifth—Proc New York, N.Y. June 1959 See VII p 95-105 
(discussion) 105-7. Results of investigation of steel making 
practices and steel specifications in Belgium, France, Germany, 
Great Britain, and Italy. 


Stresses. See Steel—Embrittlement ; Steel—Fatigue; Steel—Me- 
chanical Properties; Steel Testing. 


Structure. See Iron and Steel Metallography. 

Tensile Strength. See Steel—Mechanical Properties. 
Thickness Control. See Rolling Mill Practice—Measurements. 
Tin Coating. See Tin Plate and Plating. 


Tungsten Content. Las posibilidades de los aceros de construc- 
cion aleados con volframio en el campo de las ‘‘muy altas 
resistencias,” J.A.GARCIA POGGIO. Instituto del Hierro y del 
Acero Din 13 n 67 May 1960 p 536-69 (discussion) 569-70. 
Possibilities of structural steels containing tungsten in field 
of “very high strengths”; on basis of property data presented, 
it is concluded that above steels may be substituted for molyb- 
denum-containing steels; characteristics of W-steels containing 
large percentage of silicon are comparable to those of Mo- 
steels containing high silicon addition, 29 refs. 


Vanadium Content. Hlubokotazne plechy ze stabilisovane nes- 
tarnouci oceli, D.TLUSTA, J.SKALA. Hutnicke Listy v 15 n 8 
Aug 1960 p 602-9. Production on sheet for deep drawing 
operations from stabilized non-aging steel; investigation of 
mild rimmed steel containing 0.03 to 0.07% V_ indicates 
possibility of eliminating aging process; tests show that V 
stabilized rimmed steel has more desirable mechanical proper- 
ties than ordinary rimmed steel, or Al killed steel, and has 
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additional feature of segregating only in top-most part of 
ingot, which enhances its value for deep drawing operations. 
Wear. See Steel—Mechanical Properties ; Wear of Materials. 


Weldability. See also Rockets and Missiles—M f re 5 in- 
less Steel; Steel Testing—Notched Ban ees nal 


Composition chimique et soudabilite, A.LLEROY. Soudage et 
Techniques Connexes v 14 n 7-8 July-Aug 1960 p 269-76 (dis- 
cussion ) 283-309. Chemical composition and weldability ; char- 
acteristics of weldable steels; influence of various factors and 
relationship between composition and weldability discussed. 


Effect of Arsenic on Weldability and Notch Toughness of 
Mild Steel (To A.P.I. Grade B Specification). Brit Welding 
J v 7 n 2 Feb 1960 p 129-40; see also Welding J v 38 n 12 
Dec 1959 p 487s-96s. Literature survey and experimental work 
undertaken | by BWRA; results suggest that arsenic up to 
and including 0.10% has no influence on weld crack sus- 
ceptibility ; it must be present in Grade B plate in excess of 
0.10% to produce any effect on weld strength, ductility, free- 
dom from cracking, or notch toughness. 


Etude expérimentale de la soudabilité de quelques aciers A 
haute résistance, etc, H.GRANJON, J.ROSENZWEIG. Soudage 
et Techniques Connexes v 14 n 5-6 May-June 1960 p 209-24 
(discussion ) 225-8. Study of weldability of some high strength 
aircraft steels; tests on selection of electrodes and determina- 
tion of properties of welded assemblies in 30CD12 and 40NCD8 
(AISI 4340) steels; study of preheating and postheating 
conditions for elimination of cracking ; interpretation of results 
with regard to hardenability of base and weld metal and 
mechanical properties of welded joints. 


Higher-Strength Steels for Welded Structures—1960 Adams 
Lecture, R.D.STOUT. Welding J v 39 n 7 July 1960 p 273s-83s. 
Available evidence of suitability of low alloy steels for weld- 
ments designed to higher operating stresses is summarized; 
bases for selecting suitable steels ; range of properties available; 
effect of cold work and strain aging; effects of elevated 
temperatures ; weldability characteristics. 


How to Weld T-1 Steel. Welding Engr v 45 n 4 Apr 1960 
p 38-40. Discussion of proper electrodes; correct welding heat, 
and recommended procedures use in joining T-1 steel; metal 
is fairly simple to weld and strong, reliable joints can be 
obtained when necessary precautions are taken. 

Investigation of Weldability of Ultra-High-Strength Steels, 
M.J.ALBOM, C.C.TITHERINGTON. Welding J v 39 n 9 Sept 
1960 p 385s-91s. Investigation conducted for purpose of pro- 
ducing full penetration welds meeting minimum yield strength 
requirement of 220 ksi; four steels were welded with five 
commercial filler wires by automatic inert gas shielded tung- 
sten are process; no difficulty was encountered in welding 
any of steels with any particular filler wire; more than 90% 
of welded specimens met minimum yield strength require- 
ment; ductility, however, was below 5% in every case. 


Issledovanie kinetiki raspada austenita v stalyakh pri svarke, 
N.N.PROKHOROV, E.L.MAKAROV, V.I.GOSPODAREVSKII. 
Metallovedenie i Termicheskaya Obrabotka Metallov n 3 Mar 
1959 p 13-16. Investigation of kinetics of austenitic decom- 
position in steels during welding; cold cracks as result of 
austenitic decomposition; inspection by magnetic analysis of 
austenitic decomposition in welded joint. 

Le soudage des aciers au chrome, H.GERBEAUX. Soudage 
et Techniques Connexes v 14 n 1-2 Jan-Feb 1960 p 39-59 (dis- 
cussion) 59-61. Welding of chromium steels; advantages and 
fields of application of Cr steels; weldability of high strength 
Cr steels, Cr-Mo steels and 4/6% Cr, 18% Cr and 17% Cr 
steels; use of basic electrodes and application of preheating 
and tempering treatments required for welding of hardening 
and self hardening Cr steels; welding of Cr ferritic steels is 
not recommended in case of heavy loads. 


Possibilités offertes par l’essai de soudabilité C.T.S., H.GRAN- 
JON. Revue de Métallurgie v 57 n 4 Apr 1960 p 319-26. 
Possibilities of CTS (controlled thermal severity) weldability 
test; French industry-wide contribution to cooperative study 
of test under auspices of International Welding Institute; 
it is concluded that test is useful in evaluation of cracking 
tendency but that, in addition to thermal severity, nature of 
electrode and welding practice affect transformation of steel 
and possible crack formation, 


Prispevek k metalurgicke svaritelnosti oceli s 5% Cr, modi- 
fikovanych molybdenem nebo wolframem, V.PILOUS. Hutnicke 
Listy v 14 n 10 Oct 1959 p 895-9. Contribution to metallurgical 
knowledge of weldability of 5% Cr steels modified by molyb- 
denum or tungsten; investigation of Jominy hardness, and 
effect of various cooling rates ranging from 125 C/sec water 
quenching to 20 C/hr furnace cooling; addition of 1% W to 
5% Cr steel has same favorable effect on welding as 0.5% Mo 
and is attributed to decreased stability of austenite in region 
of bainitic transformation. 


Remarques sur les essais de soudabilite, H.GRANJON, A. 
AUDIGE. Soudage et Techniques Connexes v 14 n 7-8 July- 
Aug 1960 p 276-82 (discussion) 283-309. Weldability tests ; 
study of weldability problems at International Welding In- 
stitute; critical examination of operating, local and global 
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aspects of weldability ; evaluation of welding tests; importance 
i steel weldability tests and their role in setting up specifica- 
ions. 


Stability of Steel in Process of Austenite Transformation 
During Welding, N.N.PROKHOROV, E.L.MAKAROV, B.F. 
YAKNSHIN. Welding Production (translation of Svarochnoe 
Proizvodstvo) Aug 1959 p 34-44. Results of investigations of 
mechanical behavior of steels which have undergone welding 
cycle at various deformation rates. 


Study of Weldability of Heat Resisting 12% Chrome Steels, 
M.Kh. SHORSHOROV, V.V.BELOV, V.N.ZEMZIN, I.D.SMIR- 
NOVA. Welding Production (translation of Svarochnoe Proiz- 
vodstvo) Sept 1959 p 17-29. Results indicate that steels with 
12% Cy and alloying additions (W, Mo, V, Cb) are less sensi- 
tive to variations in parameters of welding thermal cycle, and 
less exposed to grain growth in heat affected zone; after 
assessing susceptibility of 15Kh12VMF steel to cold cracking 
when welding rigid samples 25 mm thick, possibility of produc- 
ne good quality joints at preheat temperature of 200 C is 
shown. 


Versuche zur Bestimmung der Schweissbarkeit von Staehlen, 
F.CALVO. Schweissen u Schneiden vy 12 n 7 July 1960 p 303-8. 
Tests to determine weldability of steel; wedge-shaped test 
specimen, on which weld metal is deposited by electric arc, 
is proposed for determination of weldability of steel as depend- 
ent on thickness; metallographic investigation on wedge re- 
vealed that martensite areas in pearlite of heat affected zone 
of low carbon steels nucleate pearlite-austenite-martensite 
transformation ; conclusions. 


Welding Low-Carbon Martensite, W.P.HATCH, R.E.TRAVIS, 
C.E.HARTBOWER. Welding J v 39 n 4 Apr 1960 p 141s-6s. 
It is shown that low carbon martensites offer much promise 
as strong, ductile, tough and weldable materials for lighter 
weight welded structures; in 9% Ni steel investigated, yield 
and ultimate strengths on order of 140,000 and 180,000 psi, 
respectively, with 40 to 50% reduction of area and good 
toughness were obtained; although some reduction from 
properties of base metal did occur on welding, strength and 
toughness obtained in welds were still outstanding. 

Welding. See Steel—Weldability ; Welding. 
Yield Strength. See Steel—Mechanical Properties. 


Zine Coating. See Galvanized Metal; Galvanizing; Steel—Pro- 
tective Coatings ; Wire—Protective Coatings. 


STEEL ANALYSIS. See Iron and Steel Analysis. 
STEEL BALLS. See Bearings. 
STEEL CASTINGS 


See also Aircraft Materials—Steel; Foundry Practice; Hy- 
draulic Turbines—Materials; Rolls—Steel; Steam Turbines— 
Manufacture; Steel Foundry Practice. 


British and Foreign Specifications for Steel Castings—Pt 1. 
Brit Steel Castings Research Assn, Dec 1959, 48 p. List of 
specifications for steel castings for Great Britain, United States 
and certain European countries, and of grade designations 
from specifications referred to, which are often used without 
reference to parent specification number; summaries of speci- 
fied requirements in Austria, Belgium, France, East and 
West Germany, Great Britain, Sweden, Switzerland and 
United States; summary of test piece dimensions. 


Castings Tackle Muscle Jobs. Steel v 145 n 8 Aug 24 1959 
p 84-6. New casting process developed by American Brake 
Shoe produces steel parts with 300,000 psi tensile strength, 
for critical aircraft and missile components ; metal poured into 
ceramic molds and hot topped with exothermic material; 
uniform cooling permits solidification without distortion of 
hot tearing; tabular data on some mechanical properties of 
five alloy steels. 


Contribution 4 l’étude métallurgique et métallographique de 
l’acier moule, P.DETREZ, M.GOGUILLON. Fonderie n 168 
Jan 1960 p 11-15. Contribution to metallurgical and metal- 
lographic study of cast steel; practical points discussed intended 
to improve knowledge of heat treatment; importance of 
dilatometric analysis prior to heat treating is stressed; method 
for studying austenitic grain is presented which is applicable 
to cast steel. 


Effect of Heat-Treatment on Magnetic Properties of Carbon- 
Steel Casings, W.J.JACKSON. Iron & Steel Inst—J v 194 
pt 1 Jan 1960 p 29-36. Magnetization and hysteresis loop data 
obtained for cast carbon steels, containing 0.10%, 0.14%, 
0.19%, 0.24%, and 0.34% C, in each of annealed, normalized, 
and as-cast conditions; results demonstrated that magnetic 
permeability was increased by progressively decreasing carbon 
control from 0.34% to 0.10% and that magnetic properties of 
annealed material were superior to those of normalized 
material; in general, magnetic properties of as-cast material 
were inferior. 

Grosseur du grain austenitique de l’acier moulé, P.DETREZ. 
Fonderie n 176 Sept 1960 p 883-91. Austenitic grain size of 
cast steel: various grain measurement methods are outlined 
and results compared. 
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High Strength Cast Steel Structure and Microporosity Effect 
on Mechanical Properties, S.Z.URAM, M.C.FLEMINGS, H.F. 
TAYLOR. Modern Castings vy 38 n 1 July 1960 p 61-74. Inter- 
relationship of casting grain structure, microporosity and 
ductility is demonstrated for high strength, low alloy steel 
castings; experiments show that microporosity has drastic 
influence on properties of high strength steel, and that it 
can be nearly eliminated by maintaining steep thermal gra- 
dients during solidification; columnar zones of test castings 
produced were found to be most ductile and least prone to 
microporosity. 30 refs. 

How to Buy High Alloy Castings, E.A.SCHOEFER. Purchas- 
ing v 48 n 2 Jan 18 1960 p 90-2, 203, 204. Analysis of rules, 
based on study by Alloy Casting Institute, to obtain better 
values when ordering castings; need for specifying alloys by 
casting type, providing information regarding service condi- 
tions and _ specifications, giving complete dimensions and 
detailed drawings, using good pattern equipment and obtaining 
realistic delivery requirements. 


Impact Resistance of Nickel-Manganese Cast Steels, I.B. 
ELMAN, R.D.SCHELLENG. Modern Castings v 37 n 2 Feb 
1960 p 67-70. In study reported, nickel was found to be essen- 
tial in raising low temperature toughness; its effectiveness 
depends on particular manganese content; optimum tensile and 
low temperature impact properties were obtained with 1.50% 
nickel, 1.60% manganese steel; Si-Mn-Al deoxidation found 
to be superior to Si-Mn deoxidation; lower impact transition 
temperatures obtained as section size decreased. 


Microstructures and Notes on Carbon Steels Made to B.S. 
3100: 1957: 592 Grade B, T.BAILEY, J.TURTON. Brit Found- 
ryman v 53 pt 10 Oct 1960 p 489-42. Note intended to supple- 
ment information contained in publication ‘‘Typical Micro- 
structures of Cast Metals,’’ deals with range of properties and 
microstructures which may be obtained from cast steel made 
to B.S.592 Grade B. 


Microstructures and Notes on Steels Made to B.S.3100: 
1957: 1617 Grade A, J.TURTON, B.H.C.WATERS. Brit Found- 
ryman v 53 pt 7 July 1960 p 329-33. Note deals with range 
of properties and microstructures which may be obtained from 
cast steel made to B.S.1617 Grade A. 


Solidification of Steel Castings, C.W.BRIGGS. Modern Cast- 
ings v 87 n 4 Apr 1960 p 157-68. Up-to-date review of 
available literature on subject is presented. 25 refs. 


Tuhnuti oceli vy piskovych formach a kokilach, L.SMRHA. 
Hutnicke Listy v 14 n 12 Dee 1959 p 1039-48. Solidification of 
medium carbon steel castings and ingots in form of vertical 
cylinders poured in sand and permanent molds; observations 
on differences in linear and volume crystallization made by 
experimental method of measuring rapid temperature changes ; 
results include determination of effect of superheating on 
solidification time, as well as determination of kinetics of 
solidification ; new aspects of solidification revealed. 


Ultrasonics Cuts Grain Growth during Casting of Forging 
Ingot, E.B.WRIGHT, D.R.CARNAHAN, J.H.DELLEY. Iron 
Age v 184 n 6 Aug 6 1959 p 84-7; see also Iron & Coal Trades 
Rev v 179 n 4766 Nov 28 1959 p 899-900. Ultrasonics reduces 
columnar grain growth in one ton vacuum arc cast forging 
ingot; various theories discussed to explain mechanism of 
grain refinement by ultrasonics; many problems yet to be 
overcome particularly in 6—8 ft castings before technique is 
applicable to large scale commercial operation. 


Zaklady teoretickeho reseni tuhnuti oceli, L.SMRHA. Hut- 
nicke Listy v 14 n 11 Nov 1959 p 936-42. Theoretical considera- 
tions relating to solidification of steel; fundamental relations 
and equations of heat transfer in analysis of solidification of 
eastings, based upon analogy of heat conduction in semi 
infinite plate and cylinder; comparison of analytical solution 
with semi-empirical calculations of other investigators; de- 
termination of errors in various methods of calculation; 
determination of solidification constant, applicable to casting 
in sand molds, leads to errors for permanent molds. 


Analysis. See Iron and Steel Analysis. 
Defects. See also Steel—Inclusions. 


Defects in Large Castings and Forgings, F.BUCKLEY. Iron 
& Coal Trades Rev v 181 n 4808 Sept 9 1960 p 575-8. Require- 
ments of castings for steam turbine applications; degree of 
secondary shrinkage permissible and problem of acceptance of 
castings ; aspects of bore defects in forgings; hairline cracks 
and cavities ; identification of inclusions; American and British 
shaft forgings compared. 

Effect of Al and N on Occurrence of Intergranular Fracture 
in Steel Castings, B.C-WOODFINE, A.G.QUARRELL. Iron & 
Steel Inst—J v 195 pt 4 Aug 1960 p 409-14. Results of inves- 
tigation confirm that fracture is associated with precipitation 
or segregation of aluminum nitride at austenite grain bound- 
aries on slow cooling below about 1150 C; explanation offered 
for absence of integranular fracture from steels containing 
very large amounts of AIN; fracture can be avoided by 
deoxidizing with Ti, Zr, or Ti in combination with Al; effect 
of heat treatment on occurrence of fracture. 
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En undersokning av _ stelningssprickor i stalgjutgods, K. 
BECKIUS, M.C.FLEMINGS, H.F.TAYLOR. Jernkontorets An- 
naler v 144 n 2 1960 p 109-32. Investigation of hot tearing in 
steel castings; in simple test method developed test casting Is 
used which can be molded in standard flask, and which 
measures susceptibility to hot tearing without use of special 
instrumentation: variables tested were sand strength, steel 
composition, and pouring temperature ; explanations for rela- 
tionships between feeding, casting design and external hot 
tearing, and for formation of internal hot tears in steel 
castings are suggested. 


Hot Tears in Steel Castings, M.A.NOTTE. Modern Castings 
vy 37 n 2 Feb 1960 p 35-7. Causes and remedies discussed ; 
how to eliminate or control, within acceptable limits, most 
hot tears by careful placement of heads, chills and gates on 
castings of rational design and following step by step well 
known molding precautions. 


Internal Defects in Steel Castings ... Their Origin and 
Ways to Avoid Them, J.CAMERON, J.COURTNEY. Foundry 
Trade J v 109 n 2284 Sept 15 1960 p 333-6. Defects due to 
mechanism of solidification, gas and deoxidation practice; 
intergranular or “‘rock-candy” fracture; corrective measures. 


Mecanismo de la formacion de sopladuras perifericas en el 
acero moldeado, J.PRIBYL, O.STAROSTA. Instituto del Hierro 
y del Acero v 13 n 68 Apr-June 1960 p 586-97. Mechanism of 
formation of peripheral blowholes in steel castings; difficulties 
in Czechoslovac foundries due to blowholes; critical examina- 
tion of current views concerning peripheral blowholes; four 
phases which characterize kinetics of formation of blowholes ; 
methods for their prevention. 23 refs. 


Observaciones sobre las roturas internas en piezas fundidas 
de acero, ILMINKOFF, C.W.BRIGGS, H.F.TAYLOR. Instituto 
del Hierro y del Acero v 13 n 64 Feb 1960 (special issue) 
p 124-8. Notes on internal ruptures in steel castings; study 
described is part of investigation by Massachusetts Institute 
of Technology, of influence of design on hot tearing in cast 
steel; discussion of stresses due to distribution of temperature 
in cross section of castings; importance of geometry of cross 
section of determining internal forces during solidification of 
castings. 


Surface Defects on Shell Molded Castings, J.A.BEHRING, 
R.W.HEINE. Modern Castings v 37 n 2 Feb 1960 p 58-66. 
Surface defects on steel castings studied in order to isolate 
and define defect which is peculiar to shell molds; defect 
was found to be surface accumulation of oxides and associated 
gas; its cause shown to be oxygen in phenol formaldehyde 
shell resin; remedies suggested. 


Zur Frage der Nadelstichporositaet bei Stahlguss, R.WLO- 
DAWER. Giesserei vy 47 n 1 Jan 14 1960 p 1-7. Question of 
pinhole porosity in steel castings; physico-chemical investiga- 
tions on unalloyed basic electric are furnace steel; it is 
concluded that most pinholes are caused by localized oxidation 
of steel in mold, some by slag inclusions; hydrogen is cause 
only when pouring times are too long and melting temperatures 
too high; steam cannot cause pores; practical ways to avoid 
porosity. 


Heat Resisting. See Steel—Heat Resisting. 

Heat Treatment. See Steel Heat Treatment. 

Machining. See Steel—Machinability. 

Porosity. See Steel Castings—Defects. 

Testing. See Metals Testing—Nondestructive; Steel Testing— 


Nondestructive. 


Welding. See Welding—Steel Castings. 
STEEL CONSTRUCTION. See Steel Structures. 
STEEL CORROSION 


See also Boiler Corrosion and Deposits; Conerete Reinforce- 
ment—Corrosion ; Evaporators ; Hydrocarbons—Corrosive Prop- 
erties; Metals Corrosion; Natural Gas Wells—Corrosion; Nu- 
clear Reactors—Corrosion; Nuclear Reactors—Materials; Oil 
Field Equipment—Corrosion ; Petroleum Refineries—Corrosion ; 
Pulp Digesters—Corrosion; Stainless Steel—Corrosion; Steel 
—Productive Coatings ; Tankers—Corrosion ; Welds—Corrosion, 


_Aggressivité des eaux, E.LECLERC. Corrosion et Anticorro- 

sion v 8 n 1, 2 Jan 1960 p 8-14, Feb p 59-69. Aggressiveness 
of water. Jan: Behavior of water toward ferrous metals; 
analytical methods for determining content of aggressive CO2; 
practical methods for direct measurement of rate of aggres- 
siveness of given water with regard to iron and steel. Feb: 
Behavior of water toward cement and plastic materials. 


Are Hydrogen Ions Culprits That Cause Metal Corrosion? 
Iron Age v 186 n 5 Aug 4 1960 p 107-9. Based on work 
performed at Westinghouse Research Laboratories, Westing- 
house Electric Corp, new explanation for rusting of iron is 
advanced which ascribes condition to action of hydrogen ions ; 
mechanism by which phenomenon occurs is attributed to 
activity apart from usual electrochemical reaction; experi- 
mental work is described; photographs of oxide whiskers, and 
oxidation platelets. 
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_ Beurteilung des chemischen Angriffes bei korrosionsbestaend- 
igen Staehlen in ungeschweisstem und geschweisstem Zustand, 
H.ZITTER. Berg- u Huettenmaennische Monatshefte v 104 
n 10-11 Oct-Nov 1959 p 227-8. Evaluation of chemical attack 
on corrosion resistant steels in non-welded and welded state. 


Concentration Cells and Aqueous Corrosion, E.SCHASCHL 
G.A.MARSH. Corrosion vy 16 n 9 Sept 1960 p 133-9. Description 
of improved technique for continuous recording of maximum 
current output of concentration cells and for obtaining cor- 
rosion rates of cell electrodes over short periods; rust film 
on steel increases activity of local or physically separated 
dissolved oxygen cells; cell action can be calculated by equa- 
tion developed from Fick’s law of diffusion. 


Concerning Texture in Iron Scale—pt 12. Changes in Struc- 
ture of Scale on Substituting for Atmospheres Producing 
Higher Oxides in Atmosphere Producing Wustite, V.I.AR- 
KHAROV, M.I.SSOMONOVA, M.K.IUT (YUT). Physics of 
Metals & Metallography v 6 n 3 1958 p 63-7. English transla- 
tion of article indexed in Engineering Index 1959 p 666 From 
Fizika Metallov i Metallovedenie Mar 1958, under Iron and 
Steel—Corrosion. 


Contribution a l’étude cinétique de l’oxydation du fer aux 
températures élevees et sous basses pressions d’oxygéne, P. 
BELIN. Corrosion et Anticorrosion v 7 n 11 Nov 1959 p 384-92, 
v 8 n 3, 4 Mar 1960 p 96-112, Apr p 140-57. Kinetie study of 
oxidation of iron at elevated temperatures and low oxygen 
pressures ; test apparatus and experimental methods described ; 
preliminary tests and examination of secondary factors; 
analytical study of isotherms-isobars of oxidation. 51 refs. 


Corrosion Behavior of Welded Low Alloy Steel, D.C.BRIGGS, 
J.U.MacEWAN, H.H.YATES. Corrosion v 16 n 4 Apr 1960 
p 141-4. Panels of SAE 4130 steel showed protected zones on 
each side of weld bead; extent of protection varied from order 
of 1% in. for gas welded panels to %& in. or less for electric 
welded panels ; microscopic examination revealed that protected 
zone coincided very closely with region of altered metallurgical 
structure caused by temperature cycle of welding operation; 
possible explanation is offered based on study of effect of heat 
treatment on galvanie activity of 4130 steel. 


Corrosion-Fatigue in Two Hot Work Die Steels, D.N.WIL- 
LIAMS, M.L.KOHN, R.M.EVANS, R.LJAFFEE. Modern Cast- 
ings v 37 n 1 Jan 1960 p 19-25. H21 and H23 steels examined 
by means of elevated temperature mechanical fatigue studies 
to determine relative importance of oxidation and fatigue 
loading on corrosion fatigue failures; sample life in range of 
1100 to 1400 F was relatively independent of oxidation; varia- 
tions in heat treatments, test conditions or other material 
properties were found to affect sample life in direct proportion 
to their effect on plastic strain imposed on sample during 
eyclic loading. 


Corrosion Mechanisms in Reaction of Steel with Water and 
Oxygenated Solutions at Room Temperature and 316 C, M.B. 
STRAUSS, M.C.BLOOM. Electrochem Soc—J v 107 n 2 Feb 
1960 p 73-9. Reaction was carried out in sealed steel capsules 
and followed by pH measurement of solution and by micro- 
scopic, X-ray, and electron diffraction analysis of corrosion 
product films; data on transformation behavior of corrosion 
products inyolved and summary of some of their physical 
properties; of special interest in connection with naval and 
nuclear steam generation problems. 24 refs. 


Corrosion of Metals in Tropical Environments—3, 4, C.R. 
SOUTHWELL, B.W.FORGESON, A.L.ALEXANDER. Corro- 
sion v 16 n 3, 10 Mar 1960 p 87-96, Oct p 120-6. Mar: Corro- 
sion of 10 structural steels exposed to tropical sea and fresh 
waters evaluated following 8-yr exposure period; underwater 
corrosion rates compared for unalloyed carbon steel, copper- 
bearing steel, steels containing small percentages of Ni and 
Cr, and proprietary low alloy steels. Oct: Corrosion of Aston 
process wrought iron when exposed to five natural environ- 
ments in tropics; corrosion in fresh water is about equal to 
that at mean tide, while it proceeds at greatest rate during 
continuous immersion in sea; millscale on wrought iron accel- 
erates pitting most severely on metal immersed in sea; cor- 
yosion of metallic couples of wrought iron and carbon steel 
in both fresh and sea water is discussed. (See first two parts 
indexed in Engineering Index 1958 p 729). 


Corrosion of Nickel Coated Mild Steel, B.C.BANERJEE. 
Electrochem Soc—J v 107 n 2 Feb 1960 p 80-2. Dissolution 
yate study of iron from mild steel disks coated with electro- 
deposited nickel having (100), (1010), + (211), (110), and 
(210) orientations has revealed that, in hydrochloric acid 
solution, coatings with (210) orientation gave best protection 
to iron; in neutral NaCl solutions difference in dissolution 
rate was not observed; results discussed for precipitation of 
basic iron salts, electrochemical anisotropy of different faces 
of single crystal, and texture of deposits. 


Corrosion of Steels in Liquid Bismuth and Lead, J.A.JAMES, 
J.TROTMAN. Iron & Steel Inst—J v 194 pt 3 Mar 1960 
p 319-23. Studies show that in uninhibited bismuth, low alloy 
steels are more resistant to corrosion than 13% Cr-Fe or 18.8 
stainless steel; both Ni and Mn have equally deleterious effect 
on corrosion resistance of 214% Cr-1% Mo steel; in bismuth 
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inhibited with zirconium best steels tested had extrapolated 
corrosion rates less than 0.005 in./yr at 700 C with 50 © 
temperature differential; corrosion of steels in uninhibited 
lead is about 40 times less than in uninhibited bismuth under 
similar conditions. 


Der Einfluss der Gluehbedingungen ete, H.SCHENCK, E. 
SCHMIDTMANN, H.MUELLER. Archiv fuer das Hisenhuetten- 
wesen v 31 n 2 Feb 1960 p 121-8. Effect of heating conditions 
and composition on internal oxidation of ferrous alloys; alloys 
with max 1.6% Si, 0.81% Al, 1% Cr, or 1.06% Mn were 
oxidized at 820-1056 C in hydrogen/steam or iron/iron oxide 
mixtures; internal oxidation was observed when free energy 
of formation of oxide of alloying element was greater than 
that of iron and its diffusivity in iron lattice less than that 
of oxygen. 43 refs. 


Effect of pH in Range 6.6-14.0+ on Aerobie Corrosion 
Fatigue of Steel, F.J.RADD, L.H.CROWDER, L.H.WOLFE. 
Corrosion v 16 n 8 Aug 1960 p 121-4. Aerobie corrosion fatigue 
performance of normalized AISI 1036 steel was determined in 
3% NaCl brine of various pH levels; statistical test findings 
are summarized in fatigue curve form, and several special 
corrosion phenomena recorded; principal results are explicable 
in terms of ferrous hydroxide solubility and oxygen concentra- 
tion cell behavior as two primary variables. 


Effect of pH on Oxygen Corrosion at Elevated Pressures, 
O.L.RIGGS, Jr, J.D.SSUDBURY, M.HUTCHISON. Corrosion 
v 16 n 6 June 1960 p 94-8. Summary study of oxygen corrosion 
of mild steel in brine presented; in room temperature tests, 
corrosion rates were determined for oxygen pressures ranging 
from atmospheric to 515 psia and over pH range of 1—13.5; 
results analyzed. 24 refs. 


Fragilisation et ruptures d’aciers etc, E.HERZOG, E.MALI- 
NOWSKY. Mémoires Scientifiques de la Revue de Métal- 
lurgie v 57 n 7 July 1960 p 535-49. Embrittlement and frac- 
ture of steels under tensile stress in hydrogen sulphide satur- 
ated solutions; investigation of effect of HzS concentration on 
stress corrosion rate of five steels: two low carbon steels 
(one with and one without carbide stabilizing Ti), and three 
low alloy steels (Cr-Mo, Mn-Mo, and Cr-Al-Mo-V) heat 
treated to different structural conditions ; experimental results 
reproduced in tables and graphs. 


High Temperature Metal Deterioration in Atmospheres Con- 
taining Carbon-Monoxide and Hydrogen, W.B.HOYT, R.H. 
CAUGHEY. Corrosion y 15 n 12 Dee 1959 p 21-4, (discussion) 
v 16 n 6 June 1960 p 142. Carbon steel and stainless steel 
equipment exposed to gas mixtures rich in hydrogen and 
earbon monoxide at 800 to 1200 F have been attacked with 
resulting loss of metal; conditions under which attack has 
been observed in coal-to-oil synthesis plant and nature of 
metal deterioration; mechanism of attack is not fully under- 
stood although possible gas metal reaction is postulated. 


Influence of Movement and Temperature on Corrosion of 
Mild Steel—1. Water Circulation Apparatus and Tests in Ted- 
dington Mains Water, G.BUTLER, H.C.K.ISON. J Applied 
Chem v 10 pt 2 Feb 1960 p 80-98. Lack of adequate informa- 
tion on influence of speed of flow, temperature and water 
composition, on behavior of natural waters in conduit pipes 
and heat exchangers has made prediction of probable cor- 
rosivity and recommendations of suitable water treatment very 
difficult; apparatus designed for investigating corrosion in 
flowing water at speeds up to 400 fpm and temperatures up 
to 70 C. 


Kinetics of Wustite Scale Formation on Iron, W.W.SMELT- 
ZER. Acta Metallurgica v 8 n 6 June 1960 p 377-83. Iden- 
tification of scale constituents has shown that wustite was 
only constituent at high temperatures for experimental ex- 
posures, whereas wustite and magnetite formed duplex scale 
at temperatures below Curie point of iron; oxidation rates 
obeyed linear and parabolic time laws for short and long 
exposures respectively; linear sealing determined by rate of 
incorporation of chemisorbed oxygen into wustite lattice below 
910 C, and by dissociation of carbon dioxide and incorporation 
of oxygen into wustite at higher temperatures. 


Les applications des isotopes radioactifs aux problémes de 
la corrosion métallique, P.LACOMBEE. Corrosion et Anti- 
corrosion v 8 n 6 June 1960 p 215-30. Applications of radio- 
active isotopes to metal corrosion problems, with emphasis 
on ferrous metals; study of structure of grain boundaries by 
tracers and effects on intergranular corrosion; investigation 
of phenomena of surface passivation of iron by chromates, 
and of physical adsorption and chemical sorption of sulphur 
on iron and their influence on its surface corrosion. 


Magnetite Seam at Scale/Metal Interface on Mild Steel, 
K.SACHS, G.T.F.JAY. Iron & Steel Inst—J v 195 pt 2 June 
1960 p 180-9. Reference made to presence of magnetite at 
seale/metal interface of adherent scales, reported in paper 
by S.GARBER indexed in Engineering Index 1959 p 1202; 
similar structures are illustrated and possible mechanisms 
of formation of higher oxide in area of relatively low oxygen 
concentration are considered; magnetite seam may be relevant 
to behavior of oxide layer in pickling and mechanical descaling. 
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Mechanische Eigenschaften und chemische Bestaendigkeit von 
rost- und saeurebestaendigen Staehlen hoher Festigkeit, H. 
ZITTER. Draht v 11 n 8 Aug 1960 p 438-41. Mechanical proper- 
ties and chemical resistance of corrosion and acid resistant 
high strength steels; tabulations of mechanical properties vs 
heat treatment for different types of high Cr and Cr-Ni steels ; 
graphs for corrosion resistance of steels of different hardness ; 
applicability of different steels. 


Mechanism of Oxidation of Iron in Carbon Monoxide-Carbon 
Dioxide Mixtures, F.PETTIT, R.YINGER, J.B.WAGNER, Jr. 
Acta Metallurgica v 8 n 9 Sept 1960 p 617-23. In study made 
at 925-1075 C, for oxide thicknesses between about 4x10-+ 
and 1.8x10-* cm, oxidation rate was found to be linear func- 
tion of mole fraction of CO2z in gas phase and sum of partial 
pressures of CO2 and CO between 0.4 and 1.0 atm pressure ; 
data confirm rate-determining step for process to be dissocia- 
tion of carbon dioxide into carbon monoxide and adsorbed 
oxygen atoms or ions in accordance with mechanism proposed 
by C.WAGNER. 


On Nature and Mechanism of Formation of Superficial Layer 
in Carbon Steel Alloyed with Arsenic, P.I.KULESHOV, I.I. 
CHAIKA. Physics of Metals & Metallography v 7 n 1 1959 
p 84-7. English translation of article indexed in Engineering 
Index 1959 p 1335 from Fizika Metallov i Metallovedenie 
Jan 1959. 


Oxidation of Iron in Carbon Dioxide-Carbon Monoxide 
Atmospheres, W.W.SMELTZER. Met Soe of AIME—Trans 
vy 218 n 4 Aug 1960 p 674-81. Linear formation rates of 
wustite films determined at 590 to 1030 C using vacuum micro- 
balance technique; rates are dependent directly on partial 
pressure of carbon dioxide; activation energies for film and 
scale formation in carbon dioxide and oxygen atmospheres are 
equivalent to either dissociation energies of carbon dioxide 
and oxygen, or activation energy for diffusion of cation 
vacancies in wustite. 


Oxydation hitzebestaendiger Staehle etc, AARRAHMEL. Archiv 
fuer das Eisenhuettenwesen v 31 n 1 Jan 1960 p 59-65. Oxida- 
tion of heat resisting steels; effect of alkali sulphate deposits 
in presence of traces of sulphur (VI)-oxides in furnace gases ; 
determination of effects of temperature, time, and sulphur 
oxide content of gases (dew point) on weight losses of 0.09% 
C Cb-stabilized 17Cr-12Ni steel specimens embedded in K2SOu 
with or without Fe:O3; increased oxidation occurred at 625-800 
C; data on other austenitic and ferritic steels. 30 refs. 


Proteccion contra la corrosion en construecciones de acero 
en agua en Alemania, C.MEYER. Ingenieria Naval v 27 n 292 
Oct 1959 p 495-8. Corrosion protection of steel structures in 
water in Germany; investigations apply to both port and 
ship structures; conditions of attack; paint materials; trials 
with bituminous paints below waterline; use of chlorinated 
rubber and other methods; economic aspects. 


Reaction Velocity in Corrosion of Iron by Hydrogen Sulfide 
and Effect of Inhibitors, G.S.GARDNER. Corrosion y 16 n 7 
July 1960 p 84-90. Rate of reaction studied in oxygen-free 
system in presence of sodium chloride brine, in presence and 
absence of oil phase under constant mixing rate at 40 © 
and 80 C; experimental data are plotted according to previ- 
ously derived equation for iron-acetic acid system, and are in 
agreement with that equation; measurements on system carried 
out in presence of corrosion inhibitors and results discussed. 


Rust Preventives Tested for Staining Qualities. Steel v 147 
n 5 Aug 1 1960 p 92-3. Test that measures staining properties 
of rust preventive oils used on cold rolled steel, under develop- 
ment by Republic Steel Corp, simulates in one week oil stains 
that take 2 to 12 mo to develop on steel sheets in storage; 
staining of test panels is accelerated by exposure to ultra- 
violet light; microscopic study shows that stains exist in 2 
phases; yellow brown deposit is identified as hydrated iron 
oxide; white band identified as containing 10% anisotropic, 
and 90% isotropic crystalline aggregate. 


Stress Corrosion of Steels for Aircraft and Missiles, B.H. 
PHELPS, A.W.LOGINOW. Corrosion v 16 n 7 July 1960 p 97- 
106 (discussion) 106-7. Results of tests on alloy and stainless 
steels showed that very high strength alloys hardened by heat 
treatment are, under certain conditions susceptible to at- 
mospheric stress corrosion cracking; tempering at 1100 F and 
above confers resistance to stress corrosion; austenitic stain- 
less steels hardened to very high strength levels by cold work- 
ing are not susceptible; microstructural characteristics of stress 
corrosion cracks. 


Study of Compatibility of Some Creep-Resistant Steels with 
Liquid Bismuth in Non-isothermal Systems, D.Ws:DAWE, G.W. 
PARRY, G.W.WILSON. Brit Nuclear Energy Conference—J v 
5 n 1 Jan 1960 p 24-9. Indexed in Engineering Index 1959 
p 1335 from Iron & Steel Inst—J Nov 1958. 


Study of Passivity of Metals in Inhibitor Solutions, using 
Radioactive Tracers, O.KUBASCHEWSKI, D.M.BRASHER. 
Faraday Soc—Trans v 55 n 439 pt 7 July 1959 p 1200-6, 
Logarithmic growth of very thin oxide films on steel, both in 
air and in chromate solutions, are explained on basis of the- 
ories advanced by Hauffe and Ilschner (extending model of 
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Mott), in which electron transfer through film is postulated 
as rate-controlling step. 


Study of Structure of Iron and Steel in High Temperature 
Oxidation by Atmospheric Air, B.I.KOSTETSKII, O.I.TROT- 
SIK. Physics of Metals & Metallography v 7 n 6 1959 p_95-8. 
English translation of article indexed in Engineering Index 
1959 p 666 from Fizika Metallov i Metallovedenie June 1959. 


Sur la diffusion dans le fer pur et de zone fondue de l’hy- 
drogene cathodique en presence de sourfre, S.BESNARD, J. 
TALBOT. Memoires Scientifiques de la Revue de Metallurgie 
v 56 n 7 Dee 1959 p 681-7 (discussion) 687-92. Cathodie hy- 
drogen diffusion in electrolytic and zone melted iron in _pres- 
ence of sulphur; addition of traces of sulphur, arsenic, or 
antimony to electrolytic bath increases cathodic hydrogen 
diffusion and changes properties of electrolytic, but not of 
zone melted, iron; penetration of S (added as Na2S) into 
iron is shown by radiography and electron micrography. 


Ueber den Einfluss des Sauerstoffdruckes auf die Oxyda- 
tionsgeschwindigkeit von reinem WBisen, A.RAHMEL, H.J. 
ENGELL. Archiv fuer das Eisenhuettenwesen v 30 n 12 Dec 
1959 p 743-6. Effect of oxygen pressure on rate of oxidation of 
high purity iron; investigations in oxygen argon mixtures with 
partial oxygen pressures of 7-760 Torr and in pure oxygen at 
pressures of 100-600 Torr; no effect of oxygen pressure was 
observed on kinetics of oxidation at 700, 800, and 950 C; dis- 
cussion of theory. 


Ueber die Ohmschen Widerstaende von Inhibitorfilmen_ bei 
der Saeurekorrosion des HEisens, W.MACHU, H.I.MORCOS. 
Werkstoffe u Korrosion v 11 n 2 Feb 1960 p 81-7. Ohmic resist- 
ance of inhibitor films in acid corrosion of iron; direct resist- 
ance measurements in hydrochloric and sulphuric acids showed 
values of 1-1200 ohms, depending on concentration and type of 
inhibitor, and on surface condition of iron; same variables 
affect adsorption and desorption; factors determining quality 
of inhibitors. 22 refs. 


Uebergangsmoeglichkeit zwischen Spannungsrisskorrosion 
und Lochfrasskorrosion bei weichen Staehlen, W.RAEDEKER. 
Archiv fuer das Eisenhuettenwesen v 30 n 12 Dee 1959 p 747-50. 
Possibility of transition from stress corrosion to pitting cor- 
rosion in mild steel; description and illustrations of two 
cases of steel plant corrosion where inter- and intracrystalline 
stress corrosion, respectively, occurred simultaneonusly with 
local corrosion resembling pitting. 


Untersuchungen ueber die Filigrankorrosion lackierter 
Stahlbleche, H.KAESCHE. Werkstoffe u Korrosion v 10 n 11 
Nov 1959 p 668-81. Filiform corrosion of lacquered steel sheet ; 
studies in which filiform corrosion was stimulated by salt 
particles; effects of nature of salt, surface treatment under- 
gone by sheet, composition of atmosphere, and thickness of 
lacquer film were observed in reproducible experiments; re- 
sults used to advance tentative theory of cause and kinetics 
of phenomenon. 


Zum Kovyrosionsverhalten von Hisen-Kohlenstoff-Legierungen 
bis 4% C in waesserigen Loesungen, P.SPEIDEL, A.WITT- 
MOSER. Giesserei (Technisch-Wissenschaftliche Beihefte) n 29 
July 1960 p 1607-15. Corrosion of iron carbon alloys with up 
to 4% C in aqueous solutions (pH 4-9) ; comparison of behavior 
of steel with that of cast irons with different amounts and 
forms of graphite; media were tap water, artificial sea water, 
and NaCl solution, with or without electric current flow ; 
results show favorable effect of graphite on formation and 
adhesion of protective layer. 30 refs. 


Cathodic Protection. See also Chemical Equipment—Corrosion ; 


Docks; Piles—Steel; Ships—Cathodie Protection. 


Anodische und kathodische Polarisationserscheinungen bei 
der Inhibierung der Saeurekorrosion des Hisens, W.MACHU, 
H.I.MORCOS. Werkstoffe u Korrosion v 11 n 3 Mar 1960 p 156- 
62. Anodic and cathodic polarization phenomena during in- 
hibition of acid corrosion of iron; current density/potential 
curves for sheet iron in N H2SOu at 25 © containing different 
concentrations of 8 different inhibitors; theory of reaction 
mechanism of inhibitors; 90% effective inhibition requires 
film resistance of at least 8-10 ohms and anodic and cathodic 
polarization of about 100 my at 1 milliamp/em?. 


Cathodie Protection Systems for Steel in Sea-Water, W.C.G. 
WHEELER, Corrosion Technology vy 7 n 7 July 1960 p 209-12. 
Simple formulas given for computing spread of protection over 
large continuous areas according to distance of anode from 
cathode; distribution of current is related to potential gradient 
along metal, shown to be directly proportional to resistance of 
sea path; results are in agreement with experience that 
spread of protection is diminished rather than increased by 
emissive overprotection near anode. 


Electrode Reactions Associated with Galvanic Corrosion of 
Steel, E.E.LNELSON. Am Soe Naval Engrs—J v 72 n 1 Feb 
1960 p 171-6. It is suggested that polarization diagram given 
seems to fit corrosion of iron in neutral and alkaline water; 
calculations indicate that liberation of hydrogen in neutral 
and alkaline solutions is due to decomposition of water and 
not to reduction of hydrogen ions; relation of equilibrium 
potential to corrosion, and criterion for cathodic protection ; 
autoreduction as process causing corrosion. 20 refs, 
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Elektrodenvorgaenge bei Verwendung von Zink als Aktiv- 
anode, E.EBERIUS, H.BOHNES. Metall v 14 n 8 Aug 1960 p 
785-9. Electrode reactions when zinc is used as active anode ; 
demonstration of, and investigation of variables affecting 
cathodic protection by zine of 50x50 em ship plate against 
corrosion in aerated, agitated NaCl solution (specific resistiv- 
ity, 30 ohm-cm). 

High Temperature. See Metals Corrosion—High Temperature. 


Inhibitors. See also Stainless Steel—Corrosion; Steel—Protec- 
tive Coatings. 


Rust_Preventive Properties of Nonylphenoxyacetic Acid in 
Some Petroleum Products, R.M.PINES, J.D.SPIVACK. Cor- 
rosion v 16 n 1 Jan 1960 p 16, 18-9. Laboratory tests discussed 
which indicate that nonylphenoxyacetic acid provides efficient 
corrosion inhibition for ferrous surfaces in contact with both 
organic fluids and corrosive aqueous phase. 


Pitting. See Metals Corrosion—Pitting; Stainless Steel—Corro- 
sion. 


Prevention. See Steel—Aluminum Coating; Steel—Protective 
Coatings. 

Seawater. See Stainless Steel—Corrosion; Steel Corrosion— 
Cathodic Protection. 


Testing. See also Automobile Manufacture—Finishing ; Stain- 
less Steel—Corrosion. 

Atmospheric Factors Affecting Corrosion of Steel, P.J. 
SEREDA. Indus & Eng Chem v 52 n 2 Feb 1960 p 157-60. 
Steel panels were exposed at each of two sites 800 yd apart, 
for period of 8 mo during 1957-58; relationship has been estab- 
lished which shows how rate of corrosion of low carbon plain 
steel, in presence of oxygen and water, is modified by at- 
mospheric factors of temperature and sulphur dioxide pollu- 
ee rate; results provide basis for rating inland exposure 
sites. 

Chromium Steels Remain Tough after Eight Years at High 
Temperature, M.A.SCHELL. Metal Progress v 77 n 4 Apr 1960 
p 104-12. Conclusions reached 25 yr ago from corrosion and 
stress corrosion tests in laboratory, and from 15 mo run in 
petroleum equipment have been verified by results of un- 
precedentedly long series of exposure tests in operating equip- 
ment at 715 and 900 F; high temperature service suitability 
of Type 405 steel containing molybdenum and with chromium 
on low side was confirmed. 


Einfache Pruefung auf Anfaelligkeit gegen Spannungsriss- 
korrosion mittels Aufweiteproben und Anwendung zur Un- 
terscheidung von T- and M-Stahl, E.RUBO. Materialpruefung 
Materials Testing Matériaux v 2 n 6 June 20 1960 p 208-10. 
Simple bulge test for determination of susceptibility to stress 
corrosion cracking; application in distinguishing basic Bes- 
semer from open hearth steels; greater sensitivity than that 
of known tests is claimed for test described, using hardened 
steel ball as wedge. 


Electrical Resistance Measuring Device Plus Statistical 
Analysis Yield Unique Approach to Corrosion Problems, G.E. 
MOLLER, J.T.PATRICK. Corrosion v 16 n 3 Mar 1960 p 137- 
43. 5% Cr-144% Mo corrosion probe was used to measure cor- 
rosion rates in refinery thermal cracking unit; by using statis- 
tical technique of correlation by regression analysis, it was 
possible to determine which operational variables significantly 
affected corrosion rates and to calculate equation to predict 
corrosion rates in terms of variables. 


Influence des micro-climats sur les essais de corrosion & 
Yatmosphére, A.HACHE. Corrosion et Anticorrosion vy 8 n 
7 July-Aug 1960 p 256-61. Influence of microclimate on at- 
mospheric corrosion tests ; steel specimens were exposed for one 
year on 11 different locations in neighborhood of Biarritz, 
France, corrosion test center in order to determine influence of 
climatic conditions; results indicate weight loss of specimens 
after removal of corrosion products in pickling bath; great 
differences noted. 

Preliminart resultat av faltforsok med rostskyddsfarger 
i vatten och bergrum. TVF—Teknisk-Vetenskaplig Forskning 
v 30 n 7 1959 p 280-7. Preliminary results of field tests with 
painted steel plates; plates with different organic coatings 
were exposed to lake water or to set underground atmosphere 
for 6 yr; it was found that hot applied bituminous coatings 
generally behaved well under different test conditions; greatest 
corrosion attack upon steel plates exposed to lake water was 
just below water level. 


STEEL FOUNDRY PRACTICE 
See also Cupolas—Charging ; Dies—Manufacture; Diesel En- 
gines—Manufacture; Enameling; Foundry Practice; Ingot 
Molds; Materials Handling—Foundries; Pipe, Steel—Manu- 
facture; Rolls—Steel; Sand, Foundry; Stainless Steel; Steam 
Turbines—Manufacture; Steel—Gases; Steel Castings. 


Cast-steel Wheels for Railway Trucks, D.S.C.FRASER. 
Foundry Trade J v 108 n 2252 Feb 4 1960 p 131-4. Griffin 
Steel Foundries’ new plant is one of most highly mechanized 
in world; unusually good working conditions which are largely 
result of using mechanical equipment, graphite molds, and 
pressure pouring system, are pointed out; operations described. 
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Effects of Casting High Carbon Chromium Steel in Non- 
oxidizing Atmosphere on Quality, C.TANIGUCHI, T.TANOUE, 
Y.KOTANI. Sumitomo Metals v 12 n 1 Jan 1960 p 1-3. Results 
of inspection of billets and tubes made from cast ingots in- 
dicated that by preventing oxidation of molten steel during 
“pouring, amount of oxygen, non-metallic inclusion and sand 
marks in steel could be reduced. (In Japanese with brief 
English abstract). 

Efficient Cleaning, R.LH.LHERRMANN. Foundry v 88 n 5 May 
1960 p 156-60. New cleaning room at West Michigan Steel 
Foundry Co, provides for job lot handling of castings, individ- 
ualized cleaning and heat treating, and one-man responsibil- 
ity for hand cleaning work; handling of castings; blast 
cleaning ; inspection of castings; final processing and storage. 


Electrical Analogy to Flow of Heat from Casting to Mould, 
J.H.GITTUS. Iron & Steel v 33 n 3 Mar 1960 p 91-5. Descrip- 
tion of way in which castings cool; concept of transient heat 
flow is explained in simple terms and compared with flow 
of current in suitable, analogous, electrical circuit; applica- 
tion of electrical analogy to consideration of steel slab 
cooling in sand mold; effect of latent heat of fusion. 

Erstarrungs- und Kristallisationsprobleme bei der Herstellung 
von Stahlformguss, B.MATUSCHKA. Radex Rundschau n 3 
June 1960 p 128-38. Problems of solidification in production of 
steel castings ; solidification processes in iron and sand molds; 
principles of volume change and of contraction during cooling 
in liquid state, during solidification and during cooling in 
solid state to room temperature; formation of pipes and 
tendency of steel to piping; author’s experiences with regard 
to open and closed solidification and their influence on piping. 

Makes Large Steel Castings in Zircon Sand Shell Molds, R.H. 
HERRMANN. Foundry v 88 n 7 July 1960 p 81-5. Carbon and 
low alloy steel castings up to 3800 lb are produced in resin 
bonded zircon sand molds at newly equipped Indiana Harbor 
Works of American Steel Foundries; shell molding process 
used is tradenamed Amer-Shell, developed through extensive 
research program over last 10 yr; cost of components cast in 
zircon sand shell molds is about same as that of parts cast in 
silica sand shell molds, due in part to reclamation of zircon 
sand; sand preparation, molding and other operations de- 
scribed. 

Mold and Core Inspection Can Cut Cleaning Room Costs, 
J.W.GILLESPIE. Foundry v 88 n 2 Feb 1960 p 80-3. Various 
inspection steps described which helped Ohio Steel Foundry 
Co, Springfield, Ohio to reduce cleaning costs from 33 to 20% 
of total shop costs. 

Neue Untersuchungsergebnisse ueber das Verhalten von 
Schamotte und Quarzsand bei Stahlguss, A.VOELPEL. Gies- 
serei v 47 n 3 Feb 11 1960 p 56-62. Results of recent investiga- 
tions of behavior of fire clay and silica sand in steel casting ; 
microscopic investigation of inside surface of mold detached 
from casting; investigation of structural changes in cores 
immersed in molten steel; temperature measurements at inner 
mold surface; behavior of liquid steel; penetration of steel 
into mold is reduced by mold washing and can be prevented 
by proper compacting of sand. 

Praezisionsguss aus nitrierbarem Titanstahl, T.VISI. Perio- 
dica Polytechnica—Eng v 3 n 2 1959 p 163-8. Precision casting 
of nitriding steel containing 0.6-1.2% titanium; tests con- 
ducted to examine possibility of producing sewing machine 
components by this method; advantages of nitriding over 
carburizing ; cost saving noted. (In German). 

Pressure Poured Billets: Shortcut for Steelmakers? Steel 
vy 146 n 10 Mar 7 1960 p 90-3. Patented process of pressure 
pouring, employed by Griffin Wheel Co to produce railroad car 
wheels is described; under agreement with Griffin, US Steel 
will investigate on pilot plant scale, possibility of adopting and 
modifying method of controlled pressure pouring to cast semi- 
finished steel shapes; potential advantages would be elimina- 
tion of need for soaking pits, blooming mills, scarfing and 
other expensive processes and items of equipment ; steel produc- 
tion costs may be decreased by 15%. 

Pressure-Poured Steel, F.W.STARRATT. J of Metals v 12 n 
9 Sept 1960 p 698-9. Controlled pressure technique for pouring 
railway car wheels, developed by Griffin Wheel Co, may be 
answer to casting of semi-rolled steel shapes, thus bypassing 
soaking pit, and primary rolling operations ; pilot plant for 
experimental casting of semi-rolled shape now established at 
South Chicago Works after agreement between Griffin Wheel 
and US Steel. 

Sponge Iron Use in Production of Steel Castings, J.R. 
SMALL. Foundry v 88 n 9 Sept 1960 p 152, 155. Sponge iron 
adopted as melting stock in induction foundry of Stanley Foun- 
dries, Huntington Park, Calif, which produces 300 and 400 
series stainless steels, 4300 series, 17-4PH, and Am 355 
steels; sponge iron melting stock seems to be nearly perfect 
for handling and there is no bridging during melt down ; it is 
clean, rustfree, and economical ; chemically, it results in less 
than 0.03% carbon (if charged first) and it will eliminate 
considerable silicon in return scrap. 

Steel Castings for High Duty, H.E.HUEBSCHER. Metal 
Progress vy 77 n 1 Jan 1960 p 77-81. Account of manufacturing, 
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STEEL FOUNDRY PRACTICE—Continued 
inspecting and machining methods for making steel castings 
for especially severe services at steel foundry of George 
Fischer Limited, Schaffhausen, Switzerland. 

What Sand Control Means to Surface Finish, H.CHAPPIE. 
Can Machy v 71 n 1 Jan 1960 p 74-6, 100. Indexed in Engi- 
neering Index 1959 p 1336 from Foundry May 1959. 

Carbon Dioxide Process. See Foundry Practice—Carbon Dioxide 
Process. 
Centrifugal Casting. See also Pipe, Steel—Centrifugal Casting. 


Vliyanie dozhdevaniya metalla pri tsentrobezhnoi otlivke na 
kachestvo lit’ya, K.U.TSVETNENKO, N.V.RULLA. Stal v 19 
n 11 Nov 1959 p 1034-9; see also English translation in Stal 
in English n 11 Noy 1959 p 852-7. Effect on quality of metal 
spray formation during centrifugal casting; if flow of metal 
moves at lower than critical velocity in centrifugal casting of 
tube billets, spray of metal drops forms; this causes non- 
uniform metal composition and properties, which are not cor- 
rected during rolling; carbon steel items of this nature are 
not suitable for rolling into tubes. 

Core Making. See Foundry Practice—Core Making. 

Dust Control. See Foundries—Dust Control. 

Gating and Feeding. Application of Chilling and Heat-insulat- 
ing Materials in Steelfounding, F.D.OBOLENZEW. Foundry 
Trade J v 109 n 2282 Sept 1 1960 p 261-9. Importance of cor- 
rect feeding during solidification with regard to quality ob- 
tained in steel castings which are liable to formation of 
shrinkage cavities; up-to-date knowledge of shrinkage cavity 
formation, and positioning of feeder-heads is essential in 
production of sound castings. English abstract of Russian 
paper presented at symposium on high grade steel castings. 

Gating and Feeding of Large Steel Castings, A.P.RILEY. 
Foundry Trade J v 108 n 2263 Apr 21 1960 p 487-91. Facts 
discussed which have in past proved almost invariable; changes 
that took place to improve soundness and freedom from defe’ts 
of steel castings, included improvement in design and addi- 
tional aids to natural atmospheric gravity feeding. 


Gating and Feeding of Small Steel Castings, A.PEARSON. 
Foundry Trade J v 108 n 2272 June 23 1960 p 779-86. Illus- 
trated description of wide variety of gating and feeding meth- 
ods employed in foundry of Clyde Alloy Steel Co. 


Gating Steel Castings, C.W.BRIGGS. Foundry v 88 n 6, 7 
June 1960 p 124-7, July p 86-91. June: Gates and casting 
quality; causes of mold erosion; how to avoid erosion; mold 
gas formation and its possible effect on casting quality. July: 
Metal cleaning devices and factors which determine size, shape, 
and placement of gates. 


Risering of Steel Castings, H.F.BISHOP. Foundry v 88 n 8, 
9, 10 Aug 1960 p 75-9, Sept p 116-23, Oct p 114-19. Aug: Riser 
location and riser dimensions. Sept: How to calculate proper 
size for riser; chills and their beneficial effects on feeding 
range. Oct: Applications and advantages of exothermic mate- 
rials and knock-off cores. 


Molding. See Foundry Practice—Molding. 


Precision Investment Casting. See Foundry Practice—Precision 
Investment Casting. 


Shell Process. See Foundry Practice—Shell Process; Steel Cast- 
ings—Defects. 


STEEL HARDENING. See Steel Heat Treatment. 
STEEL HEAT TREATMENT 


See also Bearings—Manufacture; Bearings—Materials; Dies 
—Design; Furnaces, Heat Treating; Gear Manufacture—Heat 
Treatment; Heat Treatment; Iron and Steel Metallography ; 
Metal Cladding; Pressure Vessels—Materials; Rockets and 
Missiles—Manufacture; Rolling Mill Practice; Springs—Steel ; 
Stainless Steel; Steel—Mechanical Properties; Steel Castings ; 
Tool Steel; Welds—Stress Relief; Wire—Heat Treatment. 


Clarify Your Heat Treating Specifications! L.J.HAGA. 
Metal Progress v 77 n 6 June 1960 p 117-19. Weak spots in 
specifications for hardness, tensile properties, surface condi- 
tion, straightness (or flatness), and case hardening; factors 
to consider in order to avoid misunderstandings resulting in 
service failures. 


Decomposition of Retained Austenite in High Speed Steel 
R 18, S.N.KRASOTSKAYA, B.A.APAEV. Physics of Metals 
& Metallography v 7 n 2 1959 p 31-5. English translation 
of article indexed in Engineering Index 1959 p 1337 from 
Fizika Metallov i Metallovedenie Feb 1959. 


Diffuzionnye protsessy v bimetalle ‘“stalalyuminievye splavy” 
pri_ termicheskoi obrabotka, A.D.KURITSYNA, F.V.KORO- 
LEV, K.N.KORSUNSKAYA. Metallovedenie i Termicheskaya 
Obrabotka Metalloy n 2 Feb 1959 p 2-7. Diffusion processes 
during heat treatment of bimetal ‘“‘steel-aluminum alloys’”’ ; 
aluminum clad steel, for use as anti-friction material, fabri- 
cated by rolling, followed by annealing preceding stamping 
operation; study of iron-aluminum intermetallic eompounds 
formed during annealing, and determination of optimum 
cladding conditions. 


STEEL HEAT TREATMENT—Continued 

Effect of Heat Treatment in Ferrite-Austenite Region on 
Notch Toughness of Low-Carbon Steels, W.C.LESLIE, R.L. 
RICKETT, W.D.LAFFERTY. Met Soc of AIME—Trans v 
218 n 4 Aug 1960 p 699-709. Notch toughness of 0.10% C 
steels, rimmed or killed is improved by holding stee at 
temperature just above Aei, followed by air cooling; improve- 
ment can be gained without apparent change in gross micro- 
structure or hardness; limits of process determined and some 
possible reasons for observed effects discussed; results appear 
to indicate that current theories of transition temperature are 


inadequate. 34 refs. 

BHinfluss einer Vorgluehung im Gebiet der Kristallerholung 
etc, GCODONE, V.BERRUTI. Stahl u Eisen v 80 n 15 July 
21 1960 p 1018-23. Effect of preliminary holding at tempera- 
tures below Aci on results of recrystallizing anneal of un- 
alloyed (to 0.07% C) rimming or aluminum killed deep draw- 
ing sheet; hardness and microhardness determinations, and 
study of crystal orientation, on laboratory specimens ; mechani- 
cal properties and Erichsen cup tests on industrially pro- 
duced sheet; metallurgical interpretation of favorable effect 
of 400-500 C treatment. 

Heat Treat Breakthrough Seeks 1 Million Psi Strength; 
Upgrades Low Alloy Characteristics, L.KUZELA. Western 
Metalworking v 17 n 11 Nov 1959 p 35-6. Special heat 
treating method called Thermomagnadynamics by its dis- 
coverer,W.I.BASSETT of Research Development Corp of 
America, differs from present methods in that it alters normal 
time and temperature, and requires special modifications on 
standard furnaces; process rearranges metallic grain into 
isotropic granular structure, permitting stress loads to be 
evenly distributed free of any heterogeneous-sized grain ; 
tensile strength up to % million psi may be produced by 
1960, and full 1 million psi within 18 mo. 

Heat Treating for Longer Tool Life, J.TURK. Tool Engr v 
43 n 6 Dee 1959 p 59-61. Examples of tools requiring special 
processing techniques; heating methods employed on _ dif- 
ficult-to-heat-treat mold used to produce total of five million 
plastic cups, aluminum die casting die made from 5% 
chromium air hardening steel, and tempering fixture for air- 
craft hinge fitting. 

Heat Treating Large Steel Castings, T.DITCHFIELD, R.G. 
WAITE. Metal Progress vy 78 n 3 Sept 1960 p 93-6. Direct 
fired, radiant gas burners maintain uniform temperature in 
furnace which gives closer control of operation; example of 
turbine shell casting produced at Hddystone Works of General 
Steel Castings Corp; weighing about 70,500 lb, shell is 17 ft 
5 in. long, 4 ft 4 in. high, and 10 ft wide, with metal sec- 
tions from 2 to 16 in. thick; castings, because of their size, 
irregular shape and difficult heat treating characteristics, re- 
quire especial care in heat treating. 

Heat Treating Stainless Steels-5-6, S.W.COLE. Indus Heat- 
ing v 27 n 2, 10 Feb 1960 p 297-300, 302, 304, 306, 308, 310, 
312, Oct p 2037-8, 2040 2042, 2044, 2046, 2048, 2050, 2052. 
Feb: Stress relieving, tempering and annealing treatments. 
Oct: Heat treatments for precipitation hardening stainless 
steels. Pt 1-4 indexed in Engineering Index 1959 p 1337. 

Heat Treatment of High-Strength Steels for Airframe Ap- 
plications, R.J.FIORENTINO, D.B.ROACH, A.M.HALL. 
Battelle Memorial Inst—DMIC Report 119 Nov 27 1959 101 p. 
Seven classes of high strength steels covered in survey in 
which four steel producers and 24 consumers in aireraft 
industry were contacted; information given was augmented 
by suppliers’ data sheets and published literature. 29 refs. 


Heat Treatment of Mn-V-Mo Age-Hardenable Austenitic 
Steel, N.C-.HOWELLS, E.A.LANGE. Modern Castings v 37 n 
5 May 1960 p 115-19. Age hardening characteristics depend 
upon temperature of solution treatment; optimum conditions 
for developing full age hardening potential of alloy are % 
hr at 2100 F followed by water quench; subsequent aging 
treatments required for maximum hardness levels are: 1 hr 
at 1400 F, 6 hr at 1300 F, or 16 hr at 1200 F; aging tempera- 
ture of 1250 F is optimum for controlling balance between 
yield strength and ductility. 


, Heat Treatment of Tool Steels, E.A.SSTEIGERWALD. Tool- 
ing & Production v 25 n 12 Mar 1960 p 51-4. Discussion of 
heat treatment of high speed steels in terms of their aus- 
tenitization, quenching, and tempering; hot work die steels 
are generally similar in their fundamental problems. 


Influence of Controlled Partial Austenitization on Struc- 
ture and Properties of Quenched Alloy Steels, K.WINTER- 
TON, J.CARRUTHERS. Can Min & Met Bul v 58 n 577 May 
1960 p 336-42. In order to obtain martensite with fine dis- 
tribution of cementite, initial structure of fine lamellar or 
nodular pearlite is required; this may be obtained by con- 
ventional means followed by partial austenitization and 
quenching ; two methods have been tried to induce partial 
austenitization ; tensile properties are standard; impact values 
are disappointing. 


Isothermal Heat Treatment, L.F.SPENCER. Metal ' i 
’ i , L.F.SPENC R al Treating 
pe all et a June-July 1960 p 5-15, 44. Application of isothermal 
diagrams to cyclic annealing, austempering and marquench- 
ing. 
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Issledovaine nagreva i okhlazhdeniya rulonov v kolpakovykh 
pechakh MMK, E.G.DVEIRIN. Stal v 20 n 4 Apr 1960 p 366- 
70; see also English translation in Stal in English n 4 Apr 
1960 p 292-5. Investigation of heating and eooling of coils 
in bell type furnaces at Kusnetsk Metallurgical Combine; 
effect of circulating shielding gas on duration of heating and 
cooling and on output of three-stand furnace for bright an- 
nealing with different charge temperatures and dimensions of 
sheet steel coils has been determined. 


Les bases scientifiques du traitement thermique des aciers 
en relation avec les applications pratiques, A.CONSTANT. 
Revue de Métallurgie vy 57 n 8 Aug 1960 p 695-713. Relation 
between scientific basis of steel heat treatment and _ its 
practice; discussion, mainly of usefulness of TTT diagrams, 
and of effect of residual austenite on reaction by steels to 
tempering. 29 refs. 


Magnetic, Electrical and Mechanical Properties of High- 
Chromium Steel After Different Heat-Treatments, I.A. 
KUZNETSOV, M.N.MIKHEEV (MIKHEYEV). Physics of 
Metals & Metallography v 7 n 4 1959 p 839-49. English 
translation of article indexed in Engineering Index 1959 p 
1337 from Fizika Metallov i Metallovedenie Apr 1959. 


Modern Heat Treating Helps Firm Compete. Steel v 146 n 
23 June 6 1960 p 116-18. Isothermal method improves ductility 
and hardness properties and reduces production costs of farm 
implement replacement parts manufactured from 0.80 carbon 
steel; mechanized salt bath lines used by Empire Plow Co for 
heat treatment of cultivator sweeps, harrow disks, and plow 
points are described. 


New Application for Salt Bath Treatment of Eutectoid 
Steel, E.W.STOTZ. Iron & Steel Engr v 37 n 7 July 1960 p 
125-30. Old system practiced by Bethlehem Steel Co, Johns- 
town, Pa, and its disadvantages; new salt bath furnace 
design, resulting from numerous tests, is described; present 
process eliminates tempering variable and gives product with 
much more uniform hardness, provides better control for parts 
delayed in entering quenching medium and lowers critical 
quenching temperature from 1600 to 1400 F; heat treating 
equipment was changed on three units for about cost of one 
proposed unit. 


New Wear Resistant Steel is Easy to Heat Treat. Steel v 
146 n 3 Jan 18 1960 p 100-1. New alloy called Hi Wear 64 
developed by Carpenter Steel Co, is extremely abrasion re- 
sistant; large formation of WC in microstructure through 
addition of 4% W and 1.5% C produces high hardness; tests 
indicate greatly increased service life for shear  b ades, 
extrusion dies, coining dies, drawing dies, punches, and 
other tools used in blanking and forming; unlike comparable 
AISI F-3 which only shallow hardens, new alloy is deep 
hardening and can through harden 6 in. diam sections; heat 
treatment and quenching methods discussed. 


O prirode vnutrennego treniya v zakalennoi i otpushchennoi 
stali, M.A.KRISHTAL, S.A.GOLOVIN. Fizika Metallov i 
Metallovedenie v 8 n 2 Aug 1959 p 294-301. Nature of internal 
friction of hardened and tempered steel; investigation of re- 
laxation of internal friction of steels; experimental data on 
diffusion coefficients and activation energy show that peak 
of internal friction under temperature range from 228 to 
255 C depends on carbon diffusion in austenite. 


On Continuous Cooling Transformation in 0.6% C-Cr Mo 
V Steel, T.KUNITAKE. Sumitomo Metals v 12 n 2 Apr 1960 
p 21-35. Transformation behavior as well as structures and 
hardness were investigated as function of cooling rate; effect 
of tempering treatment on structures studied; mechanical 
properties of various continuously cooled structures evaluated ; 
results analyzed. (In Japanese with brief English abstract). 


Phenomena Occurring in Quenching and Tempering of 
Steels—Twelfth Hatfield Memorial Lecture, G.V.KURDJU- 
MOV. Ivon & Steel Inst—J v 195 pt 1 May 1960 p 26-48. 
Quenched steel, with discussion of nature of martensite, 
peculiarities of structure of quenched low carbon steel and 
imperfections in structure of martensite crystals; nature of 
high hardness and austenite martensite transformation; tem- 
pering; results of laboratory investigations in Soviet Union. 
109 refs. 


Scale-Prevention. Aircraft Production v 22 n 7 July 1960 
p 242-3. Procedures to prevent oxidation of surface of high 
strength materials; investigations carried out by North 
American Aviation led to development of range of coating 
compounds; Skalix I prevents formation of scale during heat 
treatment, but spalls off as component cools; Skalix II in- 
hibits formation of scale, but coating does not fall off as 
metal cools; Skalix III developed for prevention of scale 
during heat treatment of alloys based on nickel and cobalt; 
test results; surface preparation and application. 


Sub-Zero Treatment of Quenched Steel—2. Effect of Addi- 
tion of Small Amount of Elements on Stabilization of Re- 
tained Austenite, Y.IMAI, M.IZUMIYAMA. Tohoku Univ— 
Science Reports of Research Institutes—Ser A (Physics, Chem, 
Met) v 11 n 5 Oct 1959 p 393-400. Stabilization of austenite 
after partial transformation to martensite investigated using 
1% carbon steels containing small amounts of titanium, 
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aluminum, nickel and tin and iron-nickel alloy with 30% 
nickel. 

Temperature Uniformity in Heat Treating, H.N.IPSEN. 
Metal Treatment & Drop Forging v 27 n 173 Feb 1960 p 
63-6. Rapid, uniform heating of ferrous parts to temperatures 
within critical range for carburizing, carbonitriding, or bright 
hardening can be effectively carried out by convecting; tests 
conducted to prove this are described. 


Termicheskaya obrabotka pruzhinnykh splavov dlya povy- 
shennykh temperatur, A.G.RAKHSHTADT, V.A.SOL’TS, 
V.F.MOISEEV. Stal v 20 n 5 May 1960 p 468-72; see also 
English translation in Stal in English n 5 May 1960 p 374-8. 
Heat treatment of spring alloys used at high temperatures; 
optimum heat treating conditions developed which make it 
possible to manufacture springs for temperatures up to 300 C 
from type EI702 steel with 5% Mo (N36KhTYuM5) and up 
to 500 C from alloy N80Kh12TYnVB; type N36KhTYU steel 
will only give stable operating up to 200 C. 


Termicheskaya obrabotka v atmosfere para, S.A.BORI- 
SENKO, N.M.FILINOVA. Metallovedenie i Termicheskaya 
Obrabotka Metallov n 6 June 1959 p 17-9. Heat treatment in 
steam; experiments on several samples of steel to obtain 
coating for protection from scale; special apparatus for heat 
treatment at temperature range 400-1000 C in steam medium ; 
mechanical properties of treated samples; optimum results for 
thin sheets, films, and tubes. 


Termicheskce uprochnenie dvoinikovykh prosloek zheleza, 
R.I.LGARBER, I.A.GINDIN, Ya.D.STARODUBOV. Fizika 
Tverdogo Tela v 1 n 12 Dec 1959 p 1801-5; see also English 
translation in Soviet Physics, Solid State v 1 n 12 June 1960 
p 1649-55. Heat treatment of twin interlayers in iron; how 
yield point in high-purity (99.99%) coarse-grain iron was con- 
siderably raised by method of stage-by-stage deformation at 
4.2K with intermediate heating to room temperature; harden- 
ing effect occurring after first intermediate heating; mechan- 
ism of process. 


Termomekhanicheskaya obrabotka stalei 15M i 12 MKh, 
A.P.SIMAKOVSKII. Metallovedenie i Termicheskaya Obrabotka 
Metallov, n 2 Feb 1959 p 40-4. Heat treatment of 15 M (Cr, 
Mo, Mn, Si alloy) and 12 MKh (Cr, Ni, Mo, Mn, Si alloy) 
alloy intended for high pressure steam service; samples of 
each alloy produced by same thermal and mechanical treat- 
ment were manufactured into tubes, and cold and hot bent 
at time of installation in unit; results reported for tensile 
and shear tests performed after bending, and _ respective 
tube life in service studied for creep properties. 


Ueber die Entwicklung und betriebliche Bewaehrung neu- 
zeitlicher Waermebehandlungsverfahren, W.CONNERT. Stahl 
u Eisen v 80 n 16 Aug 4 1960 p 1049-57 (discussion) 1057-60. 
Development and successful industrial application of ac- 
celerated method of soft annealing hypereutectoid and lede- 
buritic steels, quenching long pieces of carbon and alloy 
structural steels in water flood tank after austenitizing in 
roller hearth furnace, and rhythmic induction hardening of 
cold rolls; description and illustrations of equipment; results. 


Untersuchungen ueber die Rekristallisation eines ferriti- 
schen Stahles mit 27% Cr unter besonderer Beruecksichtigung 
der Gluehdauer, H.BORCHERS, K.BUNGARDT, D.PUSCH. 
Archiv fuer das BHisenhuettenwesen v 31 n 3 Mar 1960 p 
177-82. Investigations of recrystallization of ferritic steel 
containing 0.01% carbon and 27% chromium, with special 
consideration of holding time; determinations of hardness 
and grain size after cold rolling with reductions to 70% and 
subsequent heat treatment for 24 hr at 20-500 C and 2 sec 
to 2 hr at 500-1200 C. 35 refs. 


Vliv tepelneho zpracovani na mechanicke vlastnosti a 
pevnost pri teceni vytvrditelne austeniticke oceli 15 Cr 
35NiWTi, L.CIZEK. Hutnicke Listy v 14 n 12 Dec 1959 p 
1115-19. Effect of heat treatment on mechanical properties 
and creep-rupture strength of 15 Cr 35 Ni (W, Ti) precipita- 
tion hardening austenitic steel; for creep resistance optimum 
solution heat treatment found to be in vicinity of 1150 C; 
fatigue strength, necessary for components subjected to high 
cyclical working stresses, found to decrease with increased 
solution heat treatment temperatures. 


Vliyanie termicheskoi obrabotki na teploprovodnost, elek- 
tricheskoe soprotivlenie i  chislo Lorentsa uglerodistykh 
stalei, B.E.NEIMARK. Teploenergetika v 6 n 9 Sept 1959 
p 79-83. Effect of heat treatment on heat conductivity, elec- 
trie resistance and Lorenz number of carbon steel; experi- 
ments on six types of steel in temperature range of 20-900 C. 


Vyzkum materialu pro olejarske paznicove trubky s mezi 
prutaznosti min. 98 kg/mm?, R.SEJNOHA. Hutnicke Listy v 
14 n 9 Sept 1959 p 829-40. Research for oil casing pipe 
material having minimum yield point of 98 kg/mm?; study 
of mechanical properties of low alloy steel bars of varying 
composition, subjected to quenching from 900 C in oil and 
water and tempering between 250-450 C; statistical analysis 
of test results and equations derived which express effect of 
C, Mn, Si and Cr. 


Annealing. Annealing Setup Tames Silicon Steel. Steel v 146 


n 20 May 16 1960 p 102. Annealing of grain oriented silicon 
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steel in continuous furnace is producing improved trans- 
former cores at General Electric Co’s Pittsfield, Mass, and 
Rome, Ga, plants; individual loading of laminations reduces 
distortion and ripple and provides speedier heatup and cooling 
of each unit. 


Certain Peculiarities of Recrystallization of Transformer 
Steel in Rapid Heating. Relation of Grain Size and Tempera- 
ture of Recrystallization to Rate of Heating, P.D.IZBRANOV. 
V.A.PAVLOV, H.M.R.ODIGIN. Physics of Metals & Metal- 
lography v 7 n 6 1959 p 111-16. English translation of article 
indexed in Engineering Index 1959 p 1839 from Fizika Metal- 
lov i Metallovedenie June 1959. 


Elektrische Antriebe fuer kontinuierliche Bandvergue- 
tungsanlagen. G.ARBINGER. Elin-Zeit v 12 n 1 Mar 1960 
p 22-9. Electric drives for continuous strip annealing plants; 
utilization of experience gained with control of cold strip 
mills, for designing control of reeling pulls in strip annealing 
mills; synchronization control system; use of d-ce shunt- 
wound motors for drive. 


Grain-Orientation in Process of Annealing Cold-Rolled 
Transformer Steel, L.V.MIRONOV. Acad Sciences USSR— 
Bul-Phys Series (English Translation) v 22 n 10 1958 p 
1223-8 (Columbia Tech Translations, New York, NY). Tem- 
perature at beginning of secondary recrystallization, when 
most precisely oriented “growth centers’ appear is found to 
be most favorable for achieving highly perfect texture, re- 
sulting in high magnetic properties; process is slow, but in- 
crease of annealing temperature leads to “growth centers’’ 
with more random orientation, impairing texture. 


Moznosti zrychleni zihani oceli s vyssim obsajem C na 
mekko, V.DEDEK. Hutnicke Listy v 15 n 1 Jan 8 1960 p 
73-84. On reduction of annealing time for high carbon steel; 
current methods for soft annealing of high carbon steel, and 
effect of cold working on shortening of softening cycle; 
methods for soft annealing CSN14180, and effect on size and 
distribution of spheroidized carbides; all methods substantially 
shortened annealing time, with simultaneous improvement 
in microstructure after quenching, if preceded by cold work. 


New Stainless Annealing and Pickling Line Provides for 
Three Strand Operation at J & L Youngstown, Ohio Plant. 
Indus Heating v 27 n 9 Sept 1960 p 1788-90, 1792, 1794, 1796, 
1824. Line is used for annealing and pickling type 430, 
martensitic molding quality steel strip for automotive and 
other applications; secondary use is for chromium-nickel, 
300 austenitic grades of stainless strip; line is set to process 
8, 12, or 24-in. widths of stainless in three, two or one 
strand operations; atmosphere furnace annealing and _ salt 
bath descaling; electrolytic pickling, scrubbing and drying. 


Otzhig kholodnokatanoi dinamnoi stali v pechakh nepreryv- 
nogo deistviya, N.F.DUBROV, L.V.MIRONOV, M.I.KOLOV. 
Stal v 20 n 6 June 1960 p 543-7; see also English translation 
in Stal in English n 6 June 1960 p 483-6. It is recommended 
to anneal cold rolled transformer steel in hydrogen atmosphere 
continuous conveyor furnaces; this makes it possible to ob- 
tain maximum decarburization before final annealing and 
finish cold rolling by critical deformation with reduction of 
5-8%. 

Problem of Spheroidization of Carbide Phase in Steel, D.S. 
KAZARNOVSKII. Physics of Metals & Metallography vy 7 
n 5 1959 p 62-6. English translation of article indexed in 
Engineering Index 1959 p 1939 from Fizika Metallov i 
Metallovedenie May 1959. 


Skorostnaya rekristallizatsiya malouglerodistoi stali, G.K. 
L’NOV. Metallovedenie i Termicheskaya Obrabotka Metallov 
n 4 Apr 1959 p 8-14. Rapid recrystallization of low carbon 
steel; investigation of annealing of cold rolled strip; optimum 
results obtained with rapid heating at rate of 1000 C/sec. 


Untersuchungen an Schutzgasen beim Gluehen yon _ kalt 
verformtem stahl, P.MIDDELHAUFE, W.FEIGE, E.JAS- 
PERT, M.KOCH. Stahl u Eisen v 80 n 20 Sept 29 1960 p 1338- 
45. Investigation of protective gases during annealing of cold 
worked steel; investigation consists of critical comparison of 
metering instruments and of gases supplied by different Ger- 
man producers; it is shown that annealing of high carbon 
and alloy steels requires different meters and greater care 
than that of low carbon steels, and that presence of oil, 
emulsions, and soap on steel surface changes gas composi- 
tion. 


Vliyanie elektronagreva na_ svoistva kholodnokatanykh 
nerzhaveyushchikh  stalei, L.V.MIRONOV, V.G.SAZONOV, 
V.V.LEVITIN, N.M.RODIGIN. Metallovedenie i Termicheskaya 
Obrabotka Metallov, n 1 Jan 1959 p 29-30. Influence of elec- 
tric resistance annealing on properties of cold rolled stain- 
less steel; study of recrystallization and intergranular corro- 
sion of austenitic stainless steels after electric resistance 
annealing; optimum heating rates determined for various 
steels; tabular and graphical data, and photomicrographs. 

Case Hardening. See also Automobile Manufacture—Heat 
Treatment; Bearings—Manufacture; Gears—Failure; Steel 
Testing—Hardness. 


Case Hardenability of SAE 4028, 8620, 4620 and 4815 Steels, 
J.ALHALGREN, E.A.SOLECKI. SAE—Paper n 149A _ for 
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meeting Mar 15-17 1960 21 p; see also abstract in SAE—J 
v 68 n 6 June 1960 p 95-6. End quench case hardenability in- 
vestigations sponsored by Div Gear Metallurgy of ISTC of 
SAB, cover high and low chemistry heats of these steels; 
hardenability is determined at carbon levels of 1.10% to 0.30% 
at 0.10% increments with Rockwell A, Superficial Rockwell 
15N and Vickers 10 kg hardness procedures; results in form 
of iso-hardness diagrams show relationship between carbon 
content, hardness and position on end quench bar. 


Contribution a ]’étude morphologique des surfaces traitées 
par le procédé de sulfinusation, R.DESBRANDES. Institut 
Francais du Pétrole et Annales des Combustibles Liquides— 
Revue v 14 n 12 Dec 1959 p 1713-62; see also Métaux, Cor- 
rosion, Industries v 35 n 422, 423 Oct 1960 p 353-78, Nov p 
416-34. Contribution to morphological study of surfaces treated 
by sulphonization; use of photomicrographie analysis to study 
mechanics of particular case-hardening process; when applied 
to ferro-alloys this process makes use of diffusion of nitrogen, 
earbon and sulphur. 


Control de la dureza superficial en piezas cementadas. Selec- 
cion de la escala Rockwell apropiada, H.PEREZ VAZQUEZ. 
Instituto del Hierro y del Acero v 13 n 67 May 1960 (special 
issue) p 521-31. Control of surface hardness in case hardened 
workpieces; selection of most suitable Rockwell numbers for 
measuring hardness in relation to thickness of case hardened 
layer. 

Oberflaechenreaktion und Diffusion in Platten, G.SCHNEE- 
WEISS. Oesterreichische Ingenieur Zeit v 2 n 10 Oct 1959 
p 376-86. Surface action and diffusion in plates; in carburizing 
of steels, concentration-distribution often does not follow 
Fick’s laws of diffusion; new general, exact solution of dif- 
fusion equations is presented including surface effects. 


Practical Application of High Temperature Gas Carburizing, 
O.E.CULLEN. SAE—Paper n 149B for meeting Mar 15-17 
1960 11 p; see also abstract in SAE—J v 68 n 6 June 1960 
p 78-9. Consideration of high temperature process carried out 
at 1800 F; rates of carburizing and carbon control methods ; 
use of dew point or water vapor content in atmosphere gas 
as determining factor for maintaining furnace atmosphere 
carbon potentials; application of heat treat specification which 
called for carburizing SAE-1022 steel gears at 1850 F; pro- 
gram, carried out at Midland-Ross Corp, Toledo, Ohio, shows 
that operating temperature of about 1800 F results in optimum 
efficiency. 


Practical Lower-Cost Process Diffuses Chromium Into Steel. 
Iron Age v 185 n 6 Feb 1960 p 143-5. Alphatizing is chromium 
diffusion process developed by Alloy Surfaces Co, similar to 
gas nitriding or carburizing; speed of reaction is dependent 
on diffusion rate as determined by time, temperature, and 
nature of metal, not cn supply of chromium; case depth is 
function of time, and case hardness is function of carbon con- 
tent of workpiece; corrosion resistance claimed superior to 
400 series stainless steels; process is suited for jet engines and 
heat exchangers. 


Sulphonitriding—Method for Increasing Wear Resistance, 
A.POSPISIL, F.HASIL. Czechoslovak Heavy Industry n 7 
1959 p 88-42. New thermal process for case hardening steel 
and cast iron by diffusion of S and Ne into surface of mate- 
rial in atmosphere of N» and H2S above 400 C; results of 
sulphonitriding five times better than sulphonizing in bath; 
applicable for piston rings, bearings, machine tool nuts and 
screws, and wherever protection is needed for plain friction, 
abrasive or fatigue wear. 


Electric. See also Crankshafts—Manufacture. 


Effect of Induction on 500 Embrittlement, A-NAKASHIMA, 
J.F.LIBSCH. Am Soe Metals—Preprint n 229 for meeting 
Oct 17-21 1960 12 p. Reference made to study by J.F.LIBSCH 
and A.E.POWERS (see Engineering Index 1950 p 1143) in 
which they observed some improvement in room temperature 
impact resistance for AISI 3140 steel upon tempering to hard- 
ness_level associated with 500 F embrittlement; influence of 
rapid heating upon 500 F embrittlement is studied further in 
effort to find means to minimize loss of notch toughness and 


obtain more information for understanding of embrittling 
mechanism. 


Induction Hardener helps Axlemaker Eliminate Warping, 
Prune Costs, Steel v 145 n 7 Aug 17 1959 p 100-1. Change 
from SAE 4150 steel to SAE 1041 steel made possible with 
new Westinghouse machine which performs operation in one 
minute; improves torsional and tensile strength and eliminates 
need for post heat treatment straightening: horizontal tech- 
nique employed whereby induction coils and quenching sprays 
move along rotating axles at rate of 1/10 to Y% in. per sec 
producing surface hardness of Re 55; photographs. 


Induction Hardening Practice, A.G.GARDNER. Mech World 
v 1389 n 8484 Nov 1959 p 470-6. High frequency induction 
heating, originally developed for melting of metals, has many 
advantages when applied to heat treatment of steel; it is 
shown how particular characteristics are effectively applied to 
specific hardening operations; factors influencing heating rate 
are power output of high frequency generator, frequency, 
design and position of coil, and resistivity of workpiece ; 


Flame Hardening. 


Inductien. See 
Low Temperature. 


Nitriding. See also 


Quenching. 
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STEEL HEAT TREATMENT—Continued 


through-hardening, surface hardening, progressive hardening, 
hardening of gear teeth and quenching, are described. 


Untersuchungen zur Ermittlung der Hinhaertungstiefen beim 
Induktionshaerten, G.SEULEN, H.GEISEL. Werkstattstechnik 
v 50 n 5 May 1960 p 263-8. Investigations on determining 
hardness depth in induction hardening of steel; it has been 
proved by tests that, at constant heating temperature and 
equal quenching conditions, hardness depends directly on per- 
formance, diameter of specimen and material. 

Vliyanie mnogokratnykh nagrevov i okhlazhdenii na _ iz- 
menenie svoistv stalei i splavov, S.T.KISHKIN, A.A.KLYPIN. 
Metallovedenie i Termicheskaya Obrabotka Metallov n 5 May 
1959 p 15-19. Effect of repeated heating and cooling on 
change of properties of steels and alloys; study of endurance 
limit of several types of steel subjected to cyclical heating by 
HF generator. 

Gear Manu- 
Gas; Motor 


See also Dies—Manufacture; 
facture—Heat Treatment; Industrial Heating 
Trucks—Manufacture; Rolls—Steel. 


Die Oberflaechenhaertung von gegossenen Bisenwerkstoffen, 
W.PATTERSON, R.DOEPP. Giesserei v 47 n 5 Mar 10 1960 
p 105-12. Surface (flame and induction) hardening of cast 
ferrous materials; effects of structure and of hardening prac- 
tice _on surface hardness and hardness depth; examples of 
applications for east steel and for gray, malleable, and spher- 
oidal graphite cast iron parts; suggestions for direction of 
future development. 


Hardening Without Hardfacing, E.J.PAVESIC. Welding 
Engr v 45 n 2 Feb 1960 p 50, 54, 56. Four main methods of 
flame hardening steel; application and effectiveness of flame 
hardening ; induction hardening methods and equipment. 


Key to Better Flame Hardening: Match Burner to Job, B.G. 
WARD, Jr. Am Mach vy 103 n 24 Nov 16 1959 p 135-8. Factors 
to consider before deciding whether to use flame or induction 
hardening; how to determine best type of burner and best 
flame hardening method; description of flame hardening appli- 
eations to shafts, machine ways, internal bores and splines, 
gears, racks, journals, cams and camshafts, and sprockets. 

Modern Practice of Flame Hardening, M.R.SCOTT. Metal 
Progress v 77 n 4 Apr 1960 p 69-73. Three methods used are 
progressive, spinning, and combination method; materials for 
flame hardening; general considerations with regard to apply- 
ing flame hardening to alloy steels and cast irons; gases for 
flame hardening and their cost. 


Steel Heat Treatment—Electric ; 
Treatment—Flame Hardening. 

See Low Temperature Engineering; Metals 
and Alloys—Cold Working. 
Gear 
Steel—Arsenic Content. 

New Nitriding Process for Increased Wear and Fatigue Re- 
sistance, J.H.SSHOEMAKER, G.BIDIGARE. SAE—Paper n 
178B for meeting June 5-10 1960 13 p; see also abstract in 
SAE—J v 68 n 9 Sept 1960 p 85. Tufftride process is carried 
out in low carbon or mild steel containers in externally 
heated gas or electrically fired furnaces, capable of operat- 
ing temperatures within range of 1000-1050 F; results of 
tests made on Faville-LeVally Falex lubricant testing ma- 
chine to demonstrate anti-seizure and anti-galling properties 
of Tufftrided surfaces; hardness and depths and fatigue life; 
examples of various automotive applications. 

Nitriding Steel that Age Hardens, W.S.MOUNCE, A.J. 
MILLER. Metal Progress v 77 n 2 Feb 1960 p 91-4. Steel 
containing 5% Ni and 2% Al can be nitrided and hardened 
at same time by aging treatment (temperature range, 950 to 
1100 F) in nitriding atmosphere; steel is expected to be use- 
ful for cams, gears, and shafts that need fatigue and wear 
resistance at elevated temperatures. 

Role of Hydrogen in Nitriding of Steel, A.A.YURGENSON 
(IURGENSON). Physics of Metals & Metallography v 7 n 1 
1959 p 103-9. English translation of article indexed in En- 
gineering Index 1959 p 891 from Fizika Metallov i Metallove- 
denie Jan 1959. 

Vliyanie azotirovaniya na korrozionnuyu stoikost nerzha- 
veyushchikh stalei, A.G.ANDREEVA, L.Ya.GURVICH. 
Metallovedenie i Termicheskaya Obrabotka Metallov n 4 Apr 
1959 p 34-40. Effect of nitriding on corrosion resistance of 
stainless steels; nitriding conditions which permit case 
hardening of several stainless steel compositions established. 
See also Rails—Manufacture. 

Measuring Quenching Rates with Electronic Quenchometer, 
H.J.GILLILAND. Metal Progress v 78 n 4 Oct 1960 p 111-13. 
New Instrument devised by E.A.BENDER of General Motors 
Technical Center, tests and compares quenching mediums 
under actual production conditions; effects of foreign matter 
contamination, oxidation and aging of quenchant, circulation, 
and temperature in bath can be determined with this device; 
its successful use at General Motors noted. 


Modern Quenching Techniques Make It Easier to Heat 
Treat Steel. Metal Progress v 78 n 4 Oct 1960 p 101-11. 


Steel Heat 


Manufacture—Heat Treatment; 


STEEL HEAT TREATMENT—Continued 


Specific characteristics of each quenching medium from 
brine to air; equipment described. 


Polyvinyl Alcohol Solution as Quenchant for Hardening 
of Steel, P.E.CARY, E.O.MAGNUS, A.S.JAMESON, SAE— 
Paper n 178A for meeting June 5-10 1960 21 p; see also 
abstract in SAE—J v 68 n 10 Oct 1960 p 145, 147. Aqueous 
solutions of polyvinyl alcohol were studied and compared with 
water and oil as quenchants; four degrees of quenchant agita- 
tion were produced by use of different quenching fixtures; it 
is shown that solution in concentration by weight of 0.15% 
has cooling ability between that of water and oil; it was 
found that polyvinyl alcohol solutions are more sensitive to 
change in quenchant agitation than water. 


Spark Hardening. See Metals and Alloys—Spark Hardening ; 
Steam Turbines—Blades. 


Surface Hardening. See Steel Heat Treatment—Case Harden- 
ing; Steel Heat Treatment—Electrie; Steel Heat Treatment— 
Flame Hardening. 

Tempering. See also Steel Heat Treatment—Electric. 


Effect of Heating Rate on Transformation of Steel During 
Tempering, A.P.GULYAEV (GULIAEV), M.V.TARATORINA. 
Physics of Metals & Metallography v 7 n 4 1959 p 65-72. 
English translation of article indexed in Engineering Index 
1959 p 1341 from Fizika Metallov i Metallovedenie Apr 1959. 


Effect of Plastic Deformation in Austenitic State on Kinetics 
of Temper Embrittlement in Steel 301KHGSA, E.N.SOKOLKOV. 
Physies of Metals & Metallography v 7 n 3 1959 p 60-3. 
English translation of article indexed in Engineering Index 
1959 p 1341 from Fizika Metallov i Metallovedenie Mar 1959. 


Influence of Tempering-Time on Some of Mechanical and 
Physical Properties of Steel, J.L.ASTON. Iron & Steel Inst— 
J v 195 pt 4 Aug 1960 p 466-73. Discussion of paper indexed 
in Engineering Index 1959 p 1340 from Aug 1959 issue. 


Influence of Tempering-time on Steel, J.L.ASTON. Iron & 
Steel v 32 n 14 Dec 18 1959 p 604-6. (disc) 684-5. Abstract of 
paper indexed in Engineering Index 1959 p 1340 from Iron 
& Steel Inst—J Aug 1959. 

Investigation of Coagulation Process of Carbides in Carbon 
Steels, V.I.PSAREV. Physics of Metals & Metallography v 7 
n 4 1959 p 73-8. English translation of article indexed in En- 
gineering Index 1959 p 1340 from Fizika Metalloy i Metallove- 
denie Apr 1959. 

Magnitnye svoistva stalei kak osnova magnitnogo struktur- 
nogo analiza, G.S.TOMILOV, M.N.MIKHEEV, M.F.POMU- 
KHIN. Fizika Metallov i Metallovedenie v 8 n 2 Aug 1959 p 
176-81. Magnetic properties of steels as base of magnetic 
structural analysis; new magnetic method for testing of heat 
treatment qualities of steels tempered at high temperatures ; 
results of hardening qualities as function of temperatures of 
tempering. 

O sootvetstvii kinetik raspada ostatochnogo i pereokhlazh- 
dennogo austenita v legirovannykh stalyakh, B.A.APAEV, S.N. 
KRASOTSKAYA, V.N.MAKARYCHEV. Metallovedenie i Ter- 
micheskaya Obrabotka Metallov n 6 June 1959 p 2-6. Kinetic 
conformity in dissociation of residual and over-cooled aus- 
tenite in alloyed steels; diagrams of kinetics of austenite dis- 
sociation during tempering are established by magnetic method 
for several samples of steel alloyed with tungsten, vanadium, 
chromium and molybdenum; this process is independent of 
alloying agent and depends only on rate of heating. 


Resistometriec Study of First Stage of Tempering in Plain 
Carbon Steels, H.W.KING, S.G.GLOVER. Iron & Steel Inst— 
J v 195 pt 4 Aug 1960 p 466-73; see also abstract in Iron & 
Steel v 32 n 14 Dec 18 1959 p 643-7 (disc) 684-5. Discussion of 
paper indexed in Engineering Index 1959 p 1340 from Oct 
1959 issue. 


Tempering Characteristics of Commercial High-Silicon, Low- 
Chromium Carbon Steel, S.NIEDZWIEDZ, A.TAUB. Metal 
Treating v 11 n 1 Jan-Feb 1960 p 12-13, 46. Study made to 
find deviations in behavior of commercial high silicon steel ; 
French Pompey PSK steel employed containing 0.61 C, 1.86 Si, 
0.389 Cr, 0.92 Mn. 0.032 P and 0.010 S; two temperature 
regions in which sluggishness in response to tempering was 
experienced, coincided with completions of E-carbide formation 
and cementite transformation respectively; even after pro- 
longed heating at 650 C no traces of graphitization start were 
found. 


Tempering Characteristics of Low-Carbon Low-Alloy Steels, 
K.J.IRVINE, F.B.PICKERING. Iron & Steel Inst—J v 194 
pt 2 Feb 1960 p 137-53. Investigation of steels containing 
Mn, Ni, Cr, Mo, W, V, and Ti; tempering characteristics of 
base composition; effect of alloying elements on tempering 
characteristics; effect on increasing initial tensile strength 
level; effect of tempering on mechanical properties; it is 
suggested that information presented can be used in develop- 
ment of alloy steels to give best tempering resistance at high 
tensile strength levels. 

Tempering of 2144%Cr-1%Mo Steel after Quenching and 


Normalizing, R.G.BAKER, J.NUTTING. Iron & Steel Inst— 
Jv 195 pt 4 Aug 1960 p 455-73; see also abstract in Iron & 
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Steel v 32 n 14 Dec 18 1959 p 606-12 (disc) 684-5. Discussion 
of paper indexed in Engineering Index 1959 p 1341 from 
July 1959 issue. 

Ueber das kurzzeitige Anlassen von gehaerteten Staehlen, 
J.RESCHKA. Werkstatt u Betrieb v 93 n 8 Aug 1960 p 491-5. 
Short-time tempering of hardened steels; test made on 
hardened unalloyed and Cr-Mo steels tempered in salt bath at 
1337 to 1472 F; besides great reduction of tempering time in 
comparison with standard tempering treatment and inter- 
mediate heat treatment, steels showed considerable improvement 
of notched impact strength. 


Vliyanie otpuska na strukturu i mekhanicheskie svoistva 
splava ML5-T4, V.M.BABKIN. Metallovedenie i Termicheskaya 
Obrabotka Metallov n 2 Feb 1959 p 45-9. Influence of temper- 
ing on structure and mechanical properties of ML5-T4 alloy, 
containing 8.3% Al, 0.5% Zn, 0.3% Mn and 0.001% Be; 
analysis of microstructure, and results of mechanical testing, 
indicate necessity of second heat treatment for manufactured 
articles of this composition. 


STEEL INDUSTRY. See Iron and Steel Industry. 
STEEL INGOTS 
See also Ingot Molds; Rolling Mill Practice. 


Cupola-Converter Process Produces Ingots at Acme. Steel v 
146 n 18 May 2 1960 p 74, 76. Hot blast cupolas (long used 
to melt foundry iron) and basic oxygen converters (ordinarily 
operated with molten pig iron) are combined in new melt 
shop at Riverdale plant of Acme Steel Co to relieve uncertainty 
of supply of purchased slabs and billets, and to circumvent 
unfavorable prices; expectation is steel production at $5 to 
$10/ton below best purchase price; operation of cupola-con- 
verter process described. 


Factors Affecting Temperature Drop Between Tapping and 
Teeming, N.L.SAMWAYS, T.E.DANCY. J of Metals v 12 n 4 
Apr 1960 p 331-7. Attempt made to relate, quantitatively, fac- 
tors which in manufacture of steel ingots affect temperature 
variations between furnace tapping and teeming; procedure 
developed for determining probable temperature change. 


How Method Lifts Ingot Quality. Iron Age v 184 n 21 Nov 
19 1959 p 128-9. Mel-Trol is system of quality control de- 
veloped by Carpenter Steel Co over four variables (scrap 
charge, melt composition, bath temperature, and solidification) 
that consistently produces good ingots with uniform analysis ; 
quality of high speed tool steels, and forgeability of stainless 
steel is improved by decontamination of scrap from Pb and 
Sn compounds which cause “thot shortness’, and from cutting 
oils and other impurities ; ingot mold design promotes solidifica- 
tion from bottom up, minimizes problems of segregation, and 
traps impurities. 


Is Ingot Peeler Practical in American Steelmaking? Steel v 
146 n 4 Jan 25 1960 p 74. Hot milling machine developed in 
Italy, peels scale and surface flaws from hot ingots; many 
American steelmakers doubt justification of extensive applica- 
tion for carbon steel ingots, but see greater application to 
smaller ingots of Al killed or alloy steels, for elimination of 
oxide inclusions, segregates, gas inclusions, and others which 
adversely affect surface finish of rolled products. 


Manufacture of Mechanically Capped Steel Ingots in Aus- 
tralia, A.A.CORBETT. Australian Inst Metals—J v 5 n 1 May 
1960 p 29-37, (discussion) n 3 Nov p 220-5. Use of mechanical 
capping in producing rimmed steel restricts rimming time and 
produces ingots with thinner rim and less segregation; 
manufacture of mechanically capped steel ingots poured in 
bottle-top molds for production of tinplate is outlined; two 
manufacturing methods discussed and compared. 


On Cooling of Ingot and Mould During Casting, I.EDA- 
MOTO, M.KANAYAMA, S.MUNAKATA, T.HONDA. Tohoku 
Univ—Faculty of Eng—Technology Reports v 24 n 2 1960 p 
95-118. For case when two parallel infinite metal plates are 
used as mold, problem of cooling ingot in mold is solved 
analytically, using heat conduction theory, taking into con- 
sideration air film between ingot and mold; for case when 
hollow metal cylinder of infinite length is used as mold, problem 
of cooling is solved using heat conduction theory, assuming 
ae isp cylinder model and considering air gap between mold 
and ingot. 


Optimal’naya Skorost i temperatura otlivki listovykh slitkov, 
V.A.EFIMOV, M.P.SABIEV. Stal v 19 n 8 Aug 1959 p 694- 
700; see also English translation in Stal in English n 8 
Aug 1959 p 6584-8. Optimum teeming rate and temperature 
for sheet metal ingots: satisfactory ingot surfaces have 
been obtained by teeming very hot metal at varying (optimum) 
rates, or, in case of 15-ton ingots, by teeming direct through 
intermediate tundish; tapping temperature should not be 
below 1620-1645 C. 


Opyt raboty s 10-t rel’sovym slitkom. F.F.SVIRIDENKO, 
A.N.POPOVA, M.G.FRADINA, A.V.CHERNOVA, L.P.TARA- 
SOVA. Stal v 20 n 8 Aug 1960 p 699-701; see also English 
translation in Stal in English n 8 Aug 1960 p 564-6. Experi- 
ence in producing 10-ton rail steel ingots; changeover to 
pouring 10-ton ingots made possible faster teeming, and in- 


STEEL INGOTS—Continued 


creased productive capacities of mold preparation department 
and soaking pits; some mechanical properties of rails im- 
proved. 

Ratsional’naya konstruktsiya blumingovykh izlozhnits, D.F. 
NAGOVITSYN. Stal v 20 n 7 July 1960 p 602-7; see also 
English translation in Stal in English n 7 July 1960 p 483-6. 
Efficient design for blooming mill ingot molds ; increase in 
height/thickness ratio of ingot with corresponding reduction 
in its cross section improves ingot macrostructure and chemi- 
eal heterogeneity and reduces ingot top discard ; simultane- 
ously this leads to increase in soaking pit and blooming mill 
output. 

Sideboards Supply Extra Heat to Boost Ingot Yields, 
G.J.MeMANUS. Iron Age v 185 n 12 Mar 24 1960 p 90-1. New 
method developed by Pittsburgh Metals Purifying Co replaces 
hot tops with two molded exothermic sideboards (Saffel’s 
Thermotomic Sideboards) which when placed inside ingot mold 
reduces size of shrinkage cavity to be cropped away and 
permits ingot to be poured big end down; Brackenridge plant 
of Allegheny Ludlum Steel Corp has successfully used method 
for types 302, 304, and 430 stainless steel; technique, and 
advantages are described. 


Vliyanie formy kontsov slitka na usloviya zakhvata, I.D. 
KUZEMA. Stal v 20 n 5 May 1960 p 489-41; see also English 
translation in Stal in English n 5 May 1960 p 849-51. Effect of 
shape of ingot ends on conditions of gripping; in designing 
ingots and developing methods of heating their hot tops, re- 
sults of caleulation of optimum angle of taper of front ends 
of ingots must be taken into consideration in order to obtain 
gripping by rolls without slipping. 


Continuous Casting. See Steel—Continuous Casting. 
Defects. Anomalie strutturali dei lingotti di acciaio dolce esal- 


tate dalla lavorazione plastica a caldo, F.BORELLI, G.TES- 
TERO, Metallurgia Italiana v 52 n 1 Jan 1960 p 1-7. Struc- 
tural anomalies in plain carbon steel ingots evidenced after 
hot plastic deformation ; test results indicate that among these 
irregularities there is one of special type with no interruption 
of continuity of material; it is particular micrographic struc- 
ture caused by segregation of non-metallic constituents ; meth- 
ods for distinguishing this anomaly from true discontinuities. 


Camera Study of Behaviour of Splash Cans During Teeming, 
M.JONES, T.D.B.HUGHES, C.W.LATTY. Iron & Coal Trades 
Rev v 179 n 4769 Dee 11 1959 p 1063-5. Description of method 
used by Steel Company of Wales, which helped to overcome 
difficulties caused by position of ladle and resulting fume; 
cylindrical can replacing rectangular one has decreased num- 
ber of ingots showing splash by approximately 40%; perma- 
nent photographic record made for study and demonstration 
purposes. 


Effect of Pouring Practice on Quality of Slab Ingots and 
Rolled Products, G.A.CHIKALENKO, E.V.SHEVBUNOV. Iron 
& Coal Trades Rev v 180 n 4793 May 27 1960 p 1181-8. 
Abridged English translation of article indexed in Engineering 
Index 1959 p 1342 from Metallurg Aug 1958. 


Izuchenie obrazovaniya korochki v_ slitke s pomoshch’yu 
radioaktivnykh izotopov, T.M.SAAR, V.A.NOSOV, I.G.BOL- 
KHOVSKIKH. Stal v 20 n 3 Mar 1960 p 208-11; see also Eng- 
lish translation in Stal in English n 3 Mar 1960 p 171-4. Use 
of isotopes to study skin formation in lower part of ingot; re- 
sults confirm unfavorable influence of first and last portions of 
metal in bottom pouring. 


Prichiny obrazovaniya poverkhnostnykh defektov na zagotov- 
kakh i sortovom prokate, V.F.ISUPOV, O.A.SMIRNOVA, T.M. 
SAAR. Stal v 19 n 9 Sept 1959 p 842-5; see also English 
translation in Stal in English n 9 Sept 1959 p 699-702. Causes 
of surface defects on billets and rolled sections; investigation 
by radicactive isotopes, of formation of surface defects in 
ingots during deformation of ingots and billets, made it pos- 
sible to determine causes of corresponding defects on finished 
rolled product. 


Prichiny vsdutiya slaboy uglerodistoi stali, V.M.CHIRKIN, 
F.A.KSENZUK. Stal v 20 n 1 Jan 1960 p 59-62; see also 
English translation in Stal in English n 1 Jan 1960 p 47-50. 
Causes of bulging in carbon steel slabs, bulging caused by 
pronounced gas segregation in ingot can be prevented by fol- 
lowing carefully standard instructions for melting, casting, 
transportation, and reheating of ingots. 


Protsess obrazovaniya naruzhnykh treshchin y_ slitke pri 
goryachei deformatsii, I.T.BARUZDIN. Stal v 19 n 7 July 
1959 p 649-52; see also English translation in Stal in English 
n 7 July 1959 p 547-50. External crack formation in ingot 
during hot deformation ; teeming steel 12Kh2N3MA at optimum 
rate and temperature makes it possible to obtain flawless sur- 
face shell and consequently considerable reduction in cracks 
and fissures during hot deformation. 

Vliyanie vesa slitka na porazhennost stali 1-2Kh13 volosovi- 
nami, E.G.FEDORINOVA, G.S.CHERNYAK, LN.BYSTRIL 
KOVA, M.I.VINOGRAD. Stal v 20 n 1 Jan 1960 p 77-9; see 
also English translation in Stal in English n 1 Jan 1960 Yp 
63-4. Effect of ingot weight on susceptibility of 1-2Kh18 steel 
to fine cracks; cracks are non-metallic inclusions drawn out 
in direction of deformation; after testing ingots of different 
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Hot Topping. 


Solidification. 


STEEL INGOTS—Continued 


weights, it was found that 300- and 500-kg ingots are con- 
siderably less affected than 700-750 and 1000-kg ingots; metal 
most affected is in middle section of 300-kg ingots. 


Zjistovani vnitrnich vad (stazenin) ingotu a predvalku 
prozarovanim, F.KHOL, J.SCHMIED. Hutnicke Listy v 15 n 
10 Oct 1960 p 763-5. Use of gamma rays for determining 
internal ingot and bloom defects; main factors responsible 
for axial shrinkage cavities are discussed; relationships neces- 
sary for establishing optimum control parameters are re- 
solved, on basis of verification tests performed on specimens 
oe sp ea defects ; photographs illustrate method of defect 
detection. 


Degassing. See Steel—Gases; Steel Manufacture—Vacuum Ap- 
plications. 
Heating. See Furnaces, Heating; Soaking Pits. 


Collapsible Umbrella Mold Used to Make Hot 
Tops. Steel v 147 n 1 July 4 1960 p 76, 78. Chemical bonding 
of sand is providing electric furnace melt shop of Lukens 
Steel Co with high quality refractory hot tops at low cost, 
with promise of increased yield for modified ingot shape; 
method is based on chemical reaction of sodium silicate with 
CO2; when gas is passed through wetted sand mixture con- 
taining 4 to 7% sodium silicate, SiOz is precipitated as gel 
which stiffens and binds grains of sand into rigid structure; 
operation, performance, and advantages of new technique. 


Covers on Hot Tops Save Steel. Iron Age v 184 n 6 Aug 6 
1959 p 92. Covers increased yield by 1.5% and improved ingot 
quality for seven major steel mills; when placed in position 
cover prevents escape of heat and in addition deposits non- 
earbonaceous exothermic material into sink-head metal to 
prolong liquid state; enables less metal to be used in hot top 
for feeding ingot body and also results in flatter and thinner 
walled solidification cavity. 


Dugovoi podogrev pribyli slitkov, V.V.STEPANOV, V.A. 
BATMANOV, N.A.SANOK. Stal v 19 n 10 Oct 1959 p 913-16; 
see also English translation in Stal in English n 10 Oct 1959 
p 754-7. Portable, reliable, and economical installation for 
are heating ingot feeder heads at Urals heavy engineering 
plant (UZTM) described; it has enabled ingot feeder head 
region weight to be reduced by about 8% of total ingot weight, 
without deterioration in steel quality. 


How New Hot-Top Technique Cuts Steelmaking Costs, D.E. 
GRIMME, D.K.MATTHEWS. Iron Age v 185 n 21 May 26 1960 
p 97-9. New process developed by Degerfors Steel Works, 
Befors, Sweden, and used by Lukens Steel Co, reduces hot top 
costs, increases yields, and results in lower frequency of 
ingot cracks; sand core is hardened by wetting with sodium 
silicate, and gassing with CO:z; silica precipitates in form 
of gel and cements sand into rigid hot top; collapsible metal 
form for producing hot tops precludes necessity of maintaining 
hot top inventory. 


Obogrev pribylei slitkov ekzotermicheskoi smes’yu, S.KU- 
BENA. Stal v 19 n 8 Aug 1959 p 700-6; see also English trans- 
lation in Stal in English n 8 Aug 1959 p 589-94. Heating feeder 
heads with exothermic mixture; use of exothermic mixture 
based on ferrosilicon made it possible to effect notable reduc- 
tion in weight of feeder head and to save 5-9% of ingot 
weight. 

Uteplenie golovnoi chasti blumingovogo slitka, A.I.PASTU- 

KHOV, D.F.NAGOVITSYN, L.A.SMIRNOV, G.D.BYKOV. 
Stal v 19 n 12 Dee 1959 p 1078-22; see also English transla- 
tion in Stal in English n 12 Dec 1959 p 885-8. Heating feeder 
heads of ingots for cogging; after investigating several 
methods it was found that using exothermic briquet and 
sprinkling lunkerite on surface of liquid metal for heating 
feeder heads of high grade ingots reduced top discard from 
15-16% to 9%. 
Amélioration de la qualité des lingots ete, M. 
FERRERO, P.RAVIZZA. Revue de Métallurgie v 57 n 6 June 
1960 p 501-5. Improving ingot quality by vibrating, mechan- 
ically or magnetically, during solidification; laboratory tests 
on aluminum bronze ingots, and 50-kg 2.5% Si steel and 2% C, 
13% Cr steel ingots; mechanical vibrating also on 700-kg 
ingots of same Cr die steel; illustrations of effect on ingot 
structure, particularly carbide segregation, advantages to be 
expected by treatment of high speed steels. 

Evolution thermique des lingots d’acier doux en lingotiees, 
P.PARMENTIER, R.SEVRIN. Revue Universelle des Mines 
vy 15 n 11 Nov 1959 p 783-95. Thermal development of mild 
steel ingots in ingot molds; influence of various variables on 
solidification time at various points has been studied on six 
different ingot types; results analyzed. 27 refs. 


Reduce Carbide Segregation in High Speed Steels, J.FIELD. 
Iron Age v 184 n 27 Dec 31 1959 p 42-3. Carbide segregation 
when severe, can lead to premature failure of tools; work at 
Bethlehem Steel has reconfirmed beneficial effects produced by 
short molds; stubby ingots allow freezing from bottom, as 
well as inward from mold walls; vertical solidification per- 
mits segregates to reach top of ingot rather than gather in 
lower portion; use of nucleants further modifies solidification 
to achieve uniform carbide distribution and reduce porosity ; 
radiographs illustrate influence of mold design. 


STEEL INGOTS—Continued 
Vacuum Casting. See Steel Manufacture—Vacuum Applications. 
STEEL MANUFACTURE 


See also Blast Furnace Practice; Ferroalloys; Furnaces, 
Melting; Iron and Steel Industry; Iron and Steel Plants; Iron 
and Steel Research; Iron and Steel Scrap; Metallurgy—Phys- 
ical Chemistry; Pig Iron; Rolling Mill Practice; Rolling Mills ; 
oe Tron; Stainless Steel; Steel Foundry Practice; Steel 
ngots. 


Automated Ladle Additions Up Steelmaking Efficiency. Steel 
v 145 n 11 Sept 14 1959 p 172, 176. Use of automatic feeders 
manufactured by Blaw-Knox Co enables controlled additions 
to be made to ladle at 12 rates of feed, starting when ladle 
is 20% full and completed at 80%; eliminates many metallur- 
gical problems which occur when many ferroalloy additions 
(Mn, Si) fall into ladle at uncontrolled rate; feeders save 
Jabor and Mn, eliminate freezing and separation, and reduce 
spread of Mn content from first to last ingot. 


Developments in Production of Notch Ductile Steels, J.K. 
MacDONALD. Australian Inst Metals—J v 5 n 1 May 1960 p 
52-62, (discussion) n 8 Nov p 232-4. Methods employed at 
works of Australian Iron and Steel Pty at Kembla are de- 
scribed; experimental work related to development of fully- 
killed, high tensile weldable grade steel. 


Distantsionnoe upravlenie razlivkoi stali iz dvukhstopornogo 
kovsha, P.K.MOROKOV, I.A.SOKOLOV, S.P.KOCHNEV, I.M. 
KURPYAEV. Stal v 20 n 8 Aug 1960 p 1704-8; see also 
English translation in Stal in English n 8 Aug 1960 p 568-71. 
Remote control of steel poured from twin-nozzle ladles; heavy 
physical labor eliminated, pouring conditions stabilized, out- 
put of sound metal increased, and quality of ingots and rolled 
stock improved by hydraulic installation for remote control 
of stoppers. 


Improving Quality of Ball Bearing Steel, T.Y.SIH, C.S. 
HSING, S.T.CHENG, C.Y.LEE, W.P.CHANG, H.S.LI. Acta 
Metallurgica Sinica v 4 n 3 Sept 1959 p 177-94. Study of 
effects of deoxidation and casting processes on formation of 
non-metallic inclusions, indicates that inclusions can be 
markedly reduced by addition of Si-Mn prior to reducing 
stage, by addition of CaCz to speed up formation of carbide 
slag, and by addition of Fe-Si for slag deoxidation; slag must 
be maintained white, and tapped before steel, to enable thor- 
ough mixing in ladle to facilitate further elimination of in- 
clusions. 

“Instant” Steel—Will it Aid Maintenance? Plant Eng v 
13 n 7 July 1959 p 92-5. Method developed which bypasses 
costly and conventional blast furnace processes; permits rapid 
manufacture of small steel components in any grade, type, 
or hardness; pulverized ore containing 50% Fe mixed with 
secret “alloying’? compound which replaces coke, heated to 
3000 F to produce molten steel in 35 min; may be cast into 
any mold or shape; good metallurgical properties permit 
many small users to “do it themselves” in routine maintenance. 


Low-Cost Slag Thinner Reduces Refractory-Attack Damage, 
R.K.BUHR, W.A.MORGAN. Iron Age v 185 n 23 June 9 1960 
p 110-12. New slag thinner called Sorelflux costs 1/8 as much 
as fluorspar, minimizes refractory attack, and does not alter 
properties of steel. 

Low-Sulphur Steelmaking Proves Out on Tonnage Basis, 
H.W.McQUAID. Iron Age v 185 n 7 Feb 1960 p 114-16. Rotary 
reactor process for reducing S, Si, and P content of steel has 
demonstrated commercial application in research at Battelle 
Inst; by use of caustic soda, S can be reduced to 0.002%; hot 
metal is poured into drum which spins at very high speeds; 
centrifugal action causes metal to spread in thin film expos- 
ing maximum surface to chemical reaction; temperature of 
molten metal reduced by only 75 F before transfer to open 
hearth or electric furnace for completion of steelmaking 
process. 

Melting Shop Control, B.W.BERRY, C.CLEGG. Iron & Coal 
Trades Rev v 181 n 4805 Aug 19 1960 p 895-7. Simple sample 
taking technique designed to overcome problem of slow cool- 
ing and drilling is that of sucking molten steel up thin glass 
tube; result is thin wire of metal which can be clipped into 
small pieces and analyzed by normal chemical or combustion 
methods; original difficulties overcome at Round Oak Steel 
Works, Ltd by using evacuated, sealed borosilicate glass tube 
of about 3 mm bore, 5 mm outside diam, 6 to 7 in. long; 
technique described. 

New Process Alloys Steel While in Coiled Form. Iron Age 
vy 186 n 1 July 7 1960 p 73-5. New open coil process of gas 
alloying now in commercial use, makes it economically pos- 
sible to add or remove C, Nz, and other alloying elements, and 
has advantage of not requiring metal to be molten in order 
to effect change in chemistry; technique developed by Lee 
Wilson Eng Co enables production of ultra low C steel which 
combines surface quality of rimmed steel with non-aging char- 
acteristics of killed steel; technique of procedure described. 


New Steels for New Needs. S African Min & Eng J v 71 n 
3499 Feb 26 1960 p 461, 463, 465. Sintering is applied to 
make use of ores that are normally not suitable for charging 
into blast furnace; role of oxygen in steel making; methods 
of casting molten steel directly into desired form; nuclear 
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STEEL MANUFACTURE—Continued 
properties of steel are considered for its use in reactors; 
modern achievements in automatic production control of steel 
products. 

Polouklidnene ocele pro bily a pozinkovany plech, J.TEINDL, 
B.OTTA. Hutnicke Listy v 14 n 10 Oct 1959 p 886-94. Semi- 
killed steels for tin and zine plate; advantages over rimmed 
steel are: ingots are more compact with less bubbles, there is 
less segregation in sheet bar originating from area of ingot 
head, inhomogeneities and fire clay nests are suppressed, there 
is no bubble formation from pickling of sheet, good detacha- 
bility of sheets results, smaller amount of Sn is required for 
coating, and there is less bubble formation on sheet surface 
in Zn coating. 

Practical Aspects of Pretreatment Processes, J.L.HAR- 
RISON. Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 68-72. 
Discussion of paper indexed in Engineering Index 1959 p 1343 
from Apr 1959 issue. 

Proizvodstvo stali dupleks-protsessom iz _ prirodnolegiro- 
vannykh khromonikelevykh chugunov, I.N. VARNAVSKII, N.P. 
IZOTOV, M.K.MUSIKHINA, V.A:AVER’YANOV, O.P.BOLO- 
TOV. Stal v 20 n 6 June 1960 p 496-500; see also English 
translation in Stal in English n 6 June 1960 p 397-400. Suc- 
cessful application of Duplex process for making steel from 
naturally alloyed chromium nickel Khalilovo pig irons, using 
converter and basic open hearth furnace; process is character- 
ized by careful slag control and limited sulphur content of ore. 


Quality Acid Steel Practice Economies, C.F. CHRISTOPHER. 
Modern Castings v 38 n 8 Sept 1960 p 75-82. Discussion of 
principles involved in manufacture of good steel castings 
economically ; selection of proper process; difference in cost of 
production of acid and basie steels made in cold metal process ; 
proper furnace design, atmospheric conditions, speed of melt- 
ing, selection of scrap, etc, for manufacture of good acid 
steel; chemistry differences between acid and basic steel 
making; theories of deoxidation. 

Radioaktive Markierungstechnik zur Untersuchung vol metal- 
lurgischen Vorgaengen im Stahlwerk, G.H.PROEPSTL. Stahl u 
Kisen v 80 n 13 June 23 1960 p 863-77. Practice of radioactive 
marking in investigations of metallurgical processes in steel 
plant; report of experience collected for one year, not in 
laboratory but in plant of Ruhrstahl’s Henrichshuette, Hat- 
tingen, largely with lanthanum 140 and gold 198 in investigat- 
ing variety of melting, pouring, and ingot problems. 119 refs. 


Rafinirovanie legirovannykh stalei zhidkimi sinteticheskimi 
shlakami, S.G.VOINOV, A.N.KORNEENKOV, A.K.PETROV, 
Ya.M.BOKSHITSKI, A.I.LMARKELOV, A.G.SHALIMOV, L.F. 
KOSOI, O0.M.CHEKHOMOV, G.A.KHASIN. Stal v 20 n 7 July 
1960 p 611-18; see also English translation in Stal in English 
n 7 July 1960 p 489-95. Refining of alloy steels by liquid 
synthetic slags; successful results obtained in melting electric 
steel with refining of metal in ladle by synthetic slag indicate 
possibility of substantial improvement in properties of. open 
hearth and converter steel by means of similar treatment. 


Ratsional’naya tekhnologiya vyplavki sharikopodshipnikovoi 
stali, S.G.VOINOV. Stal v 20 n 8 Aug 1960 p 716-21; see also 
English translation in Stal in English n 8 Aug 1960 p 580-4. 
Rational melting practice for production of ball bearing steel ; 
careful study of nature and mineralogical composition of 
non-metallic inclusions in ball bearing steel was made in 
attempt to develop new practice; amount of rejects due to in- 
elusions was greatly diminished after introduction of new 
melting practice. 


Recent Advances in Steelmaking Practices at Watertown 
Arsenal, J.ZOTOS. Foundry v 88 n 3 Mar 1960 p 108-12; see 
also Modern Castings v 87 n 3 Mar 1960 p 42-6. Description 
of extensive process evaluation of slag and metal character- 
istics and their effects on chemical and physical properties of 
cast low alloy steels; results have clarified necessity of min- 
imizing phosphorus and sulphur contents to maximize duc- 
tility and toughness at low, medium, and high strength levels; 
further improvement in ductility and toughness may result 
through use of vacuum melting and casting techniques. 


Residual Elements in Steelmaking, F.C.LANGENBERG, J.F. 
JOHNSON, Jr. Metal Progress v 78 n 8 Sept 1960 p 69-76. 
Sources and effects of various minor constituents including 
Cu, Pb, Zn, Sn, As, Sb, W, Mo, Co, Ti and V; removing 
copper and tin; effect of vacuum melting; because of difficulty 
of removing residuals from steel economically, importance of 
eareful control and selection of raw materials used in steel 
making process is emphasized. 


Some Investigations on Treatment of Molten Iron, W.J.B. 
CHATER, J.A.CHARLES. Iron & Steel Inst—J v 194 pt 1 
Jan 1960 p 63-72. Discussion of paper indexed in Engineering 
Index 1959 p 1343 from Apr 1959 issue. 


Srednelegirovannaya maloteksturovannaya elektrotekhniches- 
kaya stal, AAA.LNEFEDOV, A.I.BELYAKOV, M.S.SIMAKOVA. 
Stal v 19 n 8 Aug 1959 p 744-5; see also English translation 
in Stal in English n 8 Aug 1959 p 621-2. Medium alloy finely 
textured electric steel; process worked out for improving steel 
with 2.5% Si, having magnetic induction below that of steel 
£1300, but with appreciably smaller specific losses. 


STEEL MANUFACTURE—Continued 


Studium vodiku v tavbach oceli ze zasaditych peci, vyta- 
penych plynem a olejam, M.SICHA. Hutnicke Listy Vv 15 n 8 
Aug 1960 p 657-70. Study of Hz content of 93 plain carbon 
and alloy steel melts produced in gas and oil fired basic 
furnaces; in furnaces where hearth load is greater than 3.8 
t/m2 with oil firing, level of H»2 in liquid steel did not 
increase: for hearth load of 1.7 t/m®, Hz content did increase ; 
for alloy melts finished under carburized slag, Hz content 
prior to tapping can cross equilibrium isotherm. 


Tekhnologiya i svoistva poluspokoinoi bessemeroyskoi_stali 
BSt.5bps, V.G.MALINOVSKII, A.S.BABII, P.I.KOVALEV. 
Stal v 19 n 7 July 1959 p 595-604; see also English transla- 
tion in Stal in English n 7 July 1959 p 502-10. Casting tech- 
nique and properties of BSt.5ps semi-killed bessemer steel ; 
steel produced with satisfactory ingot structure and mechan- 
ical properties conforming to standard, without complicating 
casting technique, and with some increase in output of bes- 
semer shop and of rolling mills by comparison with corre- 
sponding killed and rimming steels. 

Treat Steel with Magnesium to Ease Sulphur Problem, W.B. 
BROOKS, A.C.DOUMAS, B.W.ROMEFELT. Iron Age v 185 n 
6 Feb 1960 p 148-9. Magnesium has greater solubility in 
molten iron than calcium, and provides rapid sulphur reduc- 
tions without elaborate slag practices; results of investigation 
indicate that magnesium treatment is more efficient in larger 
heats; greater resistance to hot tearing, and improvement in 
impact strength and reduction in area are some beneficial 
effects of desulphurizing with magnesium; tabular data. 


Vyplavka nizkolegirovannykh stalei 19G i 14 KhGS_ bez 
raskisleniya v pechi kremniem, I.M.LEIKIN, M.P.SABIEV, 
V.A.ZHIDKOV. Stal v 20 n 3 Mar 1960 p 216-19; see also 
English translation in Stal in English n 3 Mar 1960 p 178-81. 
Production of types 19G and 14KhGS low alloy steels without 
deoxidation by silicon in furnace; substantial saving in fer- 
roalloys without any loss of steel quality obtained; amount of 
nonmetallic inclusions and hydrogen is even slightly reduced. 


Wirtschaftlichkeitsueberlegungen bei der Erzeugung von 
Sonderstaehlen in einem Huettenwerk mit vorwiegender Mas- 
senstahlherstellung, H.PETERS. Stahl u Eisen v 80 n 1 Jan 7 
1960 p 28-36. Economie considerations concerning manufacture 
of special steels by plant producing predominantly tonnage 
steels; costs of special production require certain minimum 
profit to be economically justified; several methods of calcu- 
Jating minimum (on basis of tons/hr production of melting 
furnace or rolling mill) are indicated; discussion of economics 
of inventory. 

Zpracovani Martinova a prechodoveho Thomasova suroveho 
zeleza v kyslikovem konvertoru, Z.ZDENEK, K.KUCERA, O. 
ENGEL. Hutnicke Listy v 14 n 12 Dec 1959 p 1073-7. Treat- 
ment of open hearth and basic off-grade pig irons containing 
0.5 to 1.10% P in 5 ton experimental oxygen converter ; 
mechanical properties are compared with steel conventionally 
produced in open hearth; results indicate that quality is 
equal or superior to conventionally produced steels. 


Automation. See Iron and Steel Plants—Automation. 
Basic Oxygen. See Steel Manufacture—Oxygen Blast. 
Bessemer Process. See also Iron and Steel Analysis—Spectro- 


graphic. 


Ausbrennen von Konverterbaeren mit Sauerstoff waehrend 
des Blasens, W.BADING. Stahl u Eisen v 80 n 13 June 23 
1960 p 861-2; see also English translation in Iron & Coal 
Trades Rev v 181 n 4823 Dee 23 1960 p 1365-7. Burning out 
converter scull with oxygen during blowing of bottom-blown 
basie Bessemer converter; description of preliminary tests and 
final development of automatic switch system by which oxygen 
is intermittently blown through copper nozzles into converter 
below mouth without causing explosions. 


Beobachtung des Zustandes von Bad und Schlacke waehrend 
des Verlaufs von Thomasschmelzen, H.VOEGE, E.BICK- 
WORTH. Stahl u_ Hisen v 79 n 23 Nov 12 1959 p 1715-22. 
Observation of bath and slag conditions (fluidity) during basic 
converter melting; comparison, on ten 45-ton heats, of bath 
temperatures and_ solidus temperatures of metal and slag; 
formation of solid crystals during melting, at temperatures 
affected by silicon in pig iron; slag is completely solid when 
Sous Os Pguchic’ when dephosphorization starts, around 1500 

: refs. 


Blowing Methods in Steelmaking, G.YOCOM, L.XIDIS. Iron 
& Steel Engr v 37 n 9 Sept 1960 p 101-7 qcuegnseice) 108-9. 
Description of various pneumatie processes developed to date; 
production | of acid Bessemer steel, with process conducted 
normally in bottom blown converter; basic Bessemer: top 
blown basic oxygen furnace; Kaldo process; basic oxygen and 
Kaldo comparison; nonmetallic constituents of converter 
steels; future prospects. 


Developments in Acid Bessemer Steelmaking, A.B.WILDER. 
Blast Furnace & Steel Plant v 48 n 7 July 1960 p 679-89. 
New and improved practices described; heat balance; instru- 
mentation; cause of iron oxide fume formation; production of 
low phosphorus steel for seamless pipe; free machining steels ; 
high carbon steel strapping; acid Bessemer butt-weld pipe 
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Computer Applications. 
Continuous Casting. 
Converter Process. 

Degassing. 
Deoxidants. 


STEEL MANUFACTURE—Continued 


and seamless steel pipe; low nitrogen steel; embrittlement 
of steel. 


Die Entmischung der Phosphatschlacken im Konverter, H. 
vom ENDE, G.MAHN. Stahl u Eisen v 80 n 3 Feb 4 1960 
p 136-46, 1 plate (discussion) 146-50. Separation of phosphate 
slags in converter; exploratory laboratory tests followed by 
experiments in 30- and 40-ton acid converters showed that 
slag could be made to separate into two layers (oxide and 
phosphate) ; by changes in lime additions, miscibility gap on 
CaO-rich side of CaO-(FeO+Mn)-P20s system was defined 
for slags with less than 3% and those with 4 to 7% SiOz; 
process for increased dephosphorization suggested. 


Die Gesetzmaessigkeiten der Schlussphase des Frischover- 
gangs im bodenblasenden Konverter, L.von BOGDANDY, F. 
WEBER. Stahl u Eisen v 80 n 2 Jan 21 1960 p 73-9. Factors 
governing final phase of refining in bottom-blown basic con- 
verter ; determination of interdependence of time, temperature, 
Mn, P, and oxygen contents of steel, and iron content of 
slag at Huettenwerk Oberhausen; effects on steel-slag equi- 
librium of nitrogen afterblow and of bath agitation in tilted 
furnace; effect of basic pig additions. 29 refs. 


Die Sauerstoffbewegung im Thomaskonverter waehrend des 
Blasens, W.A.FISCHER, H.STRAUBE. Stahl u Eisen v 80 n 
18 Sept 1 1960 p 1194-1206. Changes in oxygen content in 
basic converter bath during blowing; investigation on experi- 
mental 250-kg converter, using specially developed method for 
taking specimens at 20 sec intervals; results include data on 
changes in slag composition during blowing, and effect of 
oxygen in bath on C, Mn, P, S, and N. 30 refs. 

El convertidor Bessemer y el problema de la falta de 
chatarra de acero, J.VAZQUEZ LOPEZ. Instituto del Hierro 
y del Acero v 13 n 66 Apr 1960 (special issue) p 4837-53. 
Bessemer converter and problem of short supply of steel 
scrap; high world price of scrap is pointed out and fact 
noted that Spain is short of 500,000 tons of scrap yearly; 
ways to remedy situation are suggested. 


Evolution des procédés_ sidérurgiques de conversion, R. 
DUCHATEAU. Revue de 1’Industrie Minérale v 41 n 6 June 
1959 p 509-18. Development of converter steelmaking im- 
provements in acid and basic Bessemer processes made during 
last 15 yr; new techniques include use of gases of lower 
nitrogen content than air and pure oxygen. English sum- 
mary. 

Kachestvo konverternogo kipyashchego metalla, vyplavlen- 
nogo s_ produvkoi kislorodom, A.P.GULYAEV, A.A.MITRO- 
FANOV, M.A.VOLKOVA. Stal v 20 n 8 Aug 1960 p 741-5; 
see also English translation in Stal in English n 8 Aug 1960 
p 602-6. Quality of oxygen blown rimming steel melted in con- 
verters equals that of corresponding open hearth metal and 
satisfies in full new GOST 380 specification for OH steels. 


La mesure continue de la température du bain en cours de 
conversion Thomas, I.HARVENG, J.HANCART, J.MAROT. 
Revue de Métallurgie v 57 n 3 Mar 1960 p 221-36 (discussion) 
236-8. Continuous determination of bath temperature during 
basic Bessemer conversion with ordinary air blast; report of 
experience for about 3 yr in use of Ni-Cr constantan radia- 
tion thermopile, sighting on bath through 24-ton converter 
mouth; description of apparatus, its calibration and ac- 
curacy; detailed discussion of records obtained and of their 
meaning. 

New Developments Boost Quality of Acid-Bessemer Steels, 
A.B.WILDER. Iron Age v 185 n 25 June 23 1960 p 110-12. 
Two theories explain iron-oxide fume formation in production 
of duplex steel; variables of Ne, P, C, Pb, and other factors, 
and their influence on properties and quality of various ASTM 
steels are discussed. 

Peredel chuguna iz rud Kachkanarskogo mestorozhdeniya, 
A.I.PASTUKHOV, M.A.TRET’YAKOV. Stal v 19 n 12 Dec 
1959 p 1068-71; see also English translation in Stal in Eng- 
lish n 12 Dec 1959 p 877-9. Iron for steelmaking from Kach- 
kanar ores; vanadium slag suitable for chemico-metallurgical 
treatment to produce ferrovanadium is obtained when Kach- 
kanar iron is blown with air in bottom-blown converter (or 
top-blown with oxygen); valuable intermediate product for 
making high grade steel by duplexing is also obtained. 

Stoikost futerovki osnovnykh konverterov, rabotayushchikh 
na kislorodnom dut’e, S.I.LIFSHITS. Stal v 19 n 9 Sept 1959 
p 793-5; see also English translation in Stal in English n 
9 Sept 1959 p 659-61. Lining life in basic converters top- 
blown with oxygen; to increase refractory life it is essential 
to keep down silicon content of iron, maintain slag basicity 
at level not lower than 2.5, eliminate overheating, and pre- 
vent bath from contracting so as to maintain minimum 
specific converter volume of 1 m*/ton of charge. 

See Iron and Steel Plants—Automation. 

See Steel—Continuous Casting. 

See Steel Manufacture—Bessemer Process. 
See Steel Manufacture—Vacuum Applications. 


Einfluss des Aluminiums bei der Desoxydation, etc, 
R.ROSEGGER. Radex Rundschau n 6 Sept 1958 p 292-305; 
see English translation in Iron & Coal Trades Rey v 181 n 
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4800 July 15 1960 p 131-40. Effect of aluminum in deoxida- 
tion on separation of deoxidation products; phenomena of 
reaction during deoxidation with Si alone, Si and maximum 
of 0.4 kg Al per ton of steel, Si together with Al at rate of 
1:1 and Al alone were tested; most remarkable result was 
fact that speed of segregation of particles in steel bath is 
mainly dependent upon surface tension and capacity of 
wetting. 26 refs. 


Svoistva raskislennoi alyuminiem avtomatnoi stali A12A, 
N.P.ZHETVIN, P.A.PROKOPOVICH, V.P.TUNKOV, IL.B. 
TSEITLIN, E.E.GLAZUNOV, G.L.AIZENBERG. Stal v 19 n 
u July 1959 p 648-8; see also English translation in Stal 
in English n 7 July 1959 p 542-6. Properties of automatic 
Al2A steel deoxidized with aluminum; new steel developed 
is deoxidized only with aluminum and has considerably better 
mechanical properties than normal Al2 steel; improvement of 
properties is due to reduction in carbon content (by 0.02%), 
manganese (by 0.05%) and phosphorous (by 0.04%) and by 
presence of silicon. 


Untersuchungen ueber die Bildung und Abscheidung von 
Desoxydationsprodukten, E.PLOECKINGER, M.WAHLSTER. 
Stahl u Eisen v 80 n 10 May 12 1960 p 659-69. Investigation 
of mechanisms of formation and precipitation of dioxidation 
products; study of reactions of laboratory and 3-ton electric 
furnace steel melts with Si, Al, Ti, Zr, and commercial 
deoxidizing alloys; quantitative study of precipitation phe- 
nomena in pouring ladle and ingot mold; results point way 
fo peecricn of inclusions in steel by choice of deoxidant. 25 
refs. 


Direct Process. See also Iron Ore Reduction. 


Ueber die Anwendung der metallothermischen Arbeitsweise 
bei der Hisen- und Stahlherstellung, A.WIMMER. Stahl u 
Eisen v 80 n 22 Oct 27 1960 p 1469-77. Application of metal- 
lothermics in iron and_ steel production; description of 
process, which uses metallic fuel and iron ore as raw ma- 
terials in electric furnace; preparation of fuel (mixture of 
Si, Al, Fe, Ti, and C from waste materials), its location in 
Al-Si-Fe diagram; metallurgy of process, including location 
of slags in CaO-SiO2-AlzOz diagram; properties of steels 
produced; pilot plant in Spain; economics. 


Electric Furnace Process. See also Furnaces, Electric—Steel 
Making; Furnaces, Melting—Electric; Iron and Steel Plants 
—Dust Problems; Slag—Analysis; Sponge Iron. 

Beitrag zur Verarbeitung von fluessigem MRoheisen im 
Lichtbogenofen ete, R.DURRER, G.HEINTZE. Von _ Roll 
Mitteilungen yv 17-19 n 1-4 Jan-Dec 1958-60 44 p. Refining 
liquid pig iron in electric are furnace, with particular refer- 
ence to high-phosphorus pig iron; problems in using ore as 
refining agent; tests in 12-ton and 40-ton are furnaces; with 
both low and high-phosphorus pig iron, considerable increase 
in hourly output was obtained, together with reduction in 
energy consumption ; control of refining; wear of refractories ; 
metallurgical problems; advantages of electric arc furnace. 
34 refs. 


Control of Alloy Carryover in Melting, K.M.SHUPE. Iron 
& Steel Engr v 37 n 10 Oct 1960 p 114-16. At Latrobe Steel 
Co producing wide range of high speed, tool, die, specialty 
and stainless steels in electric furnace, system of controlling 
melting sequences was developed in order to eliminate un- 
wanted alloy carryover of Co, Cr, Ni and W from one heat 
into following heat where element might not be desired; 
melt sequence table introduced which makes it possible for 
nontechnical personnel to make decisions on grade sequence. 

Electric Furnace Steel for Nuclear Applications, C.JAMIE- 
SON, J-.MOWAT. Nuclear Eng v 5 n 48 May 1960 p 207-11. 
Mechanical properties, and other qualities of C-Mn steel 
plates and forgings currently used for fabrication of pressure 


vessels and other reactor components can be improved if 
produced in basie electric are furnace rather than open 
hearth; tabular and graphical data covering impact and 


creep properties, influence of Al and Nz content, for electric 
furnace steel are given. 


Electric Steel Melting Production and Economic Aspects, 
J.E.RUSSELL. Nuclear Eng v 5 n 48 May 1960 p 212-13. 
Brief survey of production and economie aspects lead to 
conclusion that steel is of quality equal to or better than open 
hearth, at costs which now compare favorably to open hearth ; 
electric furnace has advantage of lower capital costs, low 
maintenance costs, high output, and ability to use large 
amounts of scrap. 


Electric Steelmaking in India, D.P.CHATTERJEE. Iron & 
Coal Trades Rev v 180 n 4786 Apr 8 1960 p 807-13. Electric- 
are furnaces of British or German origin mostly used in 
India; furnace design; electric furnace refractories; h-f 
furnace; oxygen in electric steel production; comparative 
costs of electric and open hearth steels; data on _ electric 
furnaces installed in India; future of electric steelmaking. 


Elektroshlakovyi pereplav sharikopodshipnikovoi i konstruk- 
tsionnoi khromonikel’vol’framovoi stali, Yu.A.SSHUL’TEH, A.F. 
TREGUBENKO, V.F.SMOLYAKOV, V.D.MAKSIMENKO, 
V.P.FRANTSEV, S.A.LEIBENZON, I.A.GAREVSKIKH. Stal 
vy 20 n 1 Jan 1960 p 45-50; see also English translation in 
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STEEL MANUFACTURE—Electric Furnace Process—Continued 
Stal in English n 1 Jan 1960 p 37-41. Electroslag remelting 
of ball bearing and chromium nickel tungsten structural 
steels; process which makes it possible to improve considerably 
most important properties of steel, is recommended for elec- 
tric steel manufacture. 

Exploitation des gros fours A are de 80 t ete, J.COLIN. 
Revue de Métallurgie v 57 n 6 June 1960 p 481-90; see also 
Revue Universelle des Mines v 16 n 9 Sept 1960 p 389-400. 
Experience with two large 80-ton electric are furnaces at 
Breuil steel plant of Société des Forges et Aciers du Creusot ; 
deseription of furnaces and auxiliary equipment, maintenance, 
performance, and refractories ; comparison of quality and cost 
of steel produced (carbon and 18-8 steels) with corresponding 
data for open hearth steels. 

Inductive Stirring in Are Furnaces, E.HAMMARLUND, B. 
HANAS. Iron & Coal Trades Rev v 180 n 4777 Feb 5 1960 
p 299-307. Results obtained with ASEA induction stirrer dur- 
ing first decade of practical work on are furnaces of dif- 
ferent sizes, ranging from 10 to 150 tons, in all leading steel- 
making countries; induction stirring improves homogeneity of 
bath, speeds up chemical reactions between steel and _ slag, 
simplifies deslagging and reduces impurities. Before 4th Int 
Congress on Electro-Heat at Stresa, Italy, May 1959. 

Induktive Umruehrung in Lichtbogenoefen, B.HANAS. 
Neue Huette v 5 n 6 June 1960 p 323-31. Inductive stirring 
in electric are furnace; summary of metallurgical and eco- 
nomic advantages of method; data mostly from literature. 


Induktsionnoie peremeshivanie metalla v dugovykh stalepla- 
vil’nykh pechakh, M.G.REZIN, E.K.KOCHNEV, Ya.I.DRO- 
BININ, N.S.GOLUBEV. Stal v 19 n 8 Aug 1959 p 1713-14; 
see also English translation in Stal in English n 8 Aug 1959 
p 600-1. Inductive stirring in steel melting furnaces; ionic 
step-down frequency changer circuit proposed for are furnace 
induction stirring plant; circuit has considerable advantages 
over dynamo-electric machines especially in large capacity 
furnaces. 

Intensifikatsiya elektroplavki stali 18KhNVA iz legirovan- 
nykh otkhodov, F.P.EDNERAL, I.Kh.KUTUEV, R.I.KO- 
LYASNIKOVA. Stal v 20 n 5 May 1960 p 428-33; see also 
English translation in Stal in English n 5 May 1960 p 840-5. 
Intensification of electric melting of type 18KhNVA structural 
steel from alloy scrap; use of oxygen and complex deoxidizers 
makes it possible to save considerable time of reducing period. 


Le four A ares de 80 t etc, PSSAUVAGE. Revue de Métal- 
lurgie v 57 n 7 July 1960 p 601-3 (discussion) 603-5. Highty- 
ton electric are furnace of Société des Usines Saint-Jacques 
at Montlucon; description of Héroult furnace, built under 
American Bridge Corp’s license, but not in full operation at 
time of writing; inside shell diam is 6.1m; details of elec- 
trical equipment; discussion is mainly concerned with merits 
of are furnace vs open hearth. 

New Electric Melting Plant at Round Oak Steel Works, 
W.S.WALKER, J.F.WHITFIELD. Iron & Coal Trades Rev v 
180 n 4788 Apr 22 1960 p 917-24. Description of electric are 
furnace plant designed to manufacture usual qualities of 
plain carbon tonnage steels by single slag steelmaking 
process, considered as new departure in British steelmaking ; 
two 60-ton furnaces now in operation; plant layout; furnace 
balance; electrode control; instrumentation; casting bay. 


New Electric Melting Shop of Steel, Peech and Tozer, R.S. 
HOWES, A.JACKSON. Iron & Steel Inst—J v 195 pt 1 May 
1960 p 95-9, (discussion) v 196 pt 4 Dee p 454-9; see also J 
cf Metals v 12 n 12 Dee 1960 p 934-6; also French version in 
Revue Universelle des Mines v 16 n 9 Sept 1960 p 400-7 (dis- 
cussion) 407-8. Reasons behind complete replacement of open 
hearth furnaces producing over one million tons per year by 
eectric are furnaces; comparison of existing and future 
cperating conditions; description of planned electric arc 
furnace melting shop. 

Position actuelle du four A ares de grosse ecapacité dans 
la sidérurgie, R.BOUTIGNY, C.BARBAZANGES. Revue de 
Métallurgie v 57 n 7 July 1960 p 589-600. Present status of 
large capacity electric are furnace in steel industry; review 
of 1959 characteristics of large are furnaces of principal 
steel producing countries ; some specific examples; summary of 
features required of modern, highly efficient installation. 


Practical Economics for Stainless Steel Melters, R.B.SHAW. 
J of Metals v 11 n 12 Dee 1959 p 823-8. Cost savings in 
electric furnace steelmaking can be realized by paying atten- 
tion to correct material charge and adopting better melting 
practices to give improved yields; variables affecting maximum 
or B/E to pay for 430 scrap; calculation of correct price; how 
to achieve cost reductions in oxidizing, reduction and finish- 
ing periods; operating costs. 

Savings Through Exothermic Ferrocolumbium, T.W.MER- 
RILL. J of Metals v 12 n 5 May 1960 p 405. Test results of 
exothermic ferrocolumbium additions to five 300 lb induc- 
tion heats and one 3000 |b arc-furnace heat at Vanadium Corp 
of America; its use as ladle addition makes it possible to 
eliminate furnace time required when using regular fer- 
rocolumbium; 10% increase in recovery of columbium results 
in savings of $7 per ingot ton. 


STEEL MANUFACTURE—Continued 


Setup Pre-Refines Molten Iron For Use In Electric Furnace. 
Tron Age v 185 n 3 Jan 21 1960 p 81-3. Unique steelmaking 
process at Brymbo Steel Works, Ltd, subjects hot blast fur- 
nace to pre-refining in open-hearth furnace, for removal of 
Si and P, before charging into electric furnace; process 
employs Oz stream injected by vertical lances through roof at 
rate of 800 cfm; another feature of duplex system Is use of 
fluidized powdered lime and limestone, fed simultaneously 
with Os stream, and found more effective way of producing 
fluid and reactive basic slag. 

Verminderung des Sauerstoffgehaltes einer ueberfrischten 
Stahlschmelze durch eine Kalkschlacke, K.SCHNEIDER. Neue 
Huette v 5 n 8 Aug 1960 p 441-6. Decrease of oxygen content 
of overoxidized steel bath by lime slag; investigation on 10 
heats of transformer steel melted in 10-ton basie electric steel 
furnace, using oxygen; under prevailing conditions, oxygen 
content was reduced 30% by addition of lime to bare low-C, 
low-Mn bath; determination of FeO distribution between bath 
and slag; effect of oxygen content on watt losses of trans- 
former sheet. 33 refs. 


Kaldo Process. See Steel Manufacture—Oxygen Blast. 
Linz-Donawitz Process. See Steel Manufacture—Oxygen Blast. 
Lithium Additions. See Stainless Steel. 

Open Hearth Process. See also Iron Ore Sintering; Open 


Hearth Furnaces; Rails—Manufacture; Steel Manufacture— 
Oxygen Blast; Steel Manufacture—Physical Chemistry. 


AIMBE—Met Soe—Open Hearth Proce v 42 1959 319 p. 31 
papers presented are listed under following headings, respec- 
tively: Basic Operations—3; Acid Operations—2; Operating 
Metallurgy—6; Refractories—7; Operating and Combustion 
—8; Oxygen Steelmaking Processes—6; Cold Metal and Basic 
Foundry—4. 

Amélioration de la productivité d’un four Martin de 70-80 
t A gaz riche et goudron, A.Le MOYNE. Revue de Métal- 
lurgie v 57 n 5 May 1960 p 409-22. Production increase in 
70-80 ton (Maerz type) open hearth of Thionville works (Soe. 
Lorraine-Escaut), fired with rich gas and tar; report of im- 
provements since 1954: increase of hourly production from 9 
to 11.5 tons and decrease of heat consumption by 23% are 
credited to increase of power of flame (without use of oxygen) 
and simultaneous improvement of charging practice; melting 
schedules. 

Betriebserfahrungen mit neuartigen Siemens-Martin-Oefen 
nach Bauart Maerz-Boelens, C.H.POTTGIESSER, H.J.DAER- 
MANN, E.KNACKSTEDT. Stahl u Eisen v 80 n 22 Oct 27 
1960 p 1487-91 (discussion) 1491-2. Industrial experience, since 
1956, by Dortmund-Hoerder Huettenunion with two new 
basic open hearth furnaces (150- and 100-ton) of Maerz- 
Boelens design; among advantages, low heat consumption and 
easy repair are emphasized. 

Conséquences A tirer des études récentes pour la conception 
des fours Martin, G-HUSSON. Revue de Métallurgie vy 57 
n 5 May 1960 p 401-6 (discussion) 407. Conclusions on present 
status of open hearth drawn from recent studies presented at 
French open hearth conference; data apply to furnaces melt- 
ing solid or 20-30% liquid charge; subjects dealt with in- 
clude: instrumentation; heat transfer; operations with rich, 
unpreheated or lean, preheated fuel; effect of design on 
flame; importance of checker design; use of oxygen. 


Die Entwicklung der westdeutschen Siemens-Martin-Stahler- 
zeugung nach dem Jahre 1950 und der gegenwaertige Leis- 
tungs- und Kostenstand, W.KAHNIS, H.WUEBBENHORST. 
Stahl u Eisen v 80 n 11 May 26 1960 p 721-33. Development 
of West German open hearth steel manufacture after 1950; 
present status of production and costs; changes in design, 
fuel, and materials charged; effect of charge make-up on 
characteristics of operation; economics; relation between 
production and market prices; charts. 


Electronic Scale Systems Weigh Open Hearth Charge. 
Steel v 146 n 24 June 13 1960 p 164, 166. Accurate measure- 
ment of hot metal, scrap, and other charge material is made 
by electronic weighing systems in open hearth shop of 
Inland Steel Co; weight sensing elements under floating sec- 
tions of hot metal and pan car tracks produce electric signals 
which are translated into weight readings in pounds; system 
consists of four hermetically sealed load cells supporting each 
weighing platform, to which electric resistances are attached, 
and which deform as column is compressed, changing total re- 
sistance, which is read in pounds on dial. 


How New Openhearth Technique Doubles Steel Output 
G.A.FERRIS. Iron Age v 186 n 16 Oct 20 1960 p 158-60, 
Further description of new open hearth technique being de- 
veloped by Ford Motor Co which emphasizes speed of both hot 
and cold charging and includes use of 50% hot iron, very 
high firing rate during hot iron charging, and extensive use 
of O2 during steelmaking process through specially designed 
oxygen fuel lances manufactured by Air Products Inc; se- 
mienige of operations for typical heat in 200 ton furnace is 
escribed. 


Issledovanie svyazei mezhdu reguliruemymi parametrami 
ete, V.N.KORNFEL’D, A.O.VOITOV, V.I.KOSHELEV, LS. 
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SHTEINBERG. Stal v 19 n 8 Aug 1959 p 755-68; see also 
English translation in Stal in English n 8 Aug 1959 p 629-36. 
Controlling factors during open hearth steel melting; rela- 
tionship between controlled parameters in furnace and several 
of controlling factors (and of effectiveness of these factors) 
may be established statistically and taken as basis for design- 
ing machine to control OH process by working out original 
cake for controlling factors and correcting them during 
melt. 


K nekterym problemum vyroby austeniticky jemnozrnnych 
oceli _v Martinovych pecich, T.MYSLIVEC, S.KUBENA. 
Hutnicke Listy v 14 n 12 Dec 1959 p 1025-32. Problems related 
to open hearth production of fine grain austenitic steel; study 
of effect of individual and combined additions of Al and Ti 
on grain size; only criteria for estimating grain charac- 
teristics of melt are determinations performed on samples of 
finished forgings; combined Al and Ti additions found more 
efficient in achieving reliability of production with controlled 
grain size, by marked tendency to inhibit grain growth at 
high temperatures, than Al alone. 


Lance Mixes Fuel and Oxygen to Boost Steel Production, 
C.L.KOBRIN. Iron Age v 186 n 4 July 28 1960 p 75-7; see 
also Iron & Coal Trades Rev v 181 n 4824 Dec 30 1960 p 
1419-20. New oxyfuel lance developed by Air Products Ine is 
being used by Ford Motor Co to double open hearth produc- 
tion rates; large blocks of heat are driven into furnace at 
rapid rate, and by mixing and burning natural gas with O2 
melting time is reduced, and temperatures up to 5000 F are 
possible, as compared to standard open hearth practice of 
3400 F; lance can be used to speed up any melting or refining 
operation and can therefore be used with LD converter. 


Ocele pro velke vykovky a odlitky parnich turbin pouzivane 
v Zavodech V.I.LLENINA, Z.EMINGER. Hutnicke Listy v 14 
n 12 Dee 1959 p 1099-1102. Steels for large steam turbine 
heavy duty forgings and castings, produced in V.IJ.LENIN 
works in Pisen by duplex melting first in basic open hearth 
ie then in acid open hearth furnace; tabular and graphical 
ata. 


Podacha ventilyatornogo vozdukha v gazovye prolety golovok 
dlya intensifikatsii plavki, I.V.BELOV, I.Ya.VIL’NYANSKII, 
P.G.GLAZKOV, D.E.KRASNOZHEN, S.A.TELESOV, N.I. 
BERGER. Stal v 19 n 10 Oct 1959 p 889-93; see also English 
translation in Stal in English n 10 Oct 1959 p 739-42. Intro- 
duction of blown air into gas ports to intensify melting 
process; installation for supplying blown air; furnace work- 
ing figures and thermal conditions; oxidation of carbon and 
fuel consumption; specific fuel consumption reduced and 
output increased. 


Pogloshchenie metalla podom staleplavil’noi pechi, V.M. 
ZAMORUEV. Stal v 20 n 3 Mar 1960 p 223-5; see also Eng- 
lish translation in Stal in English n 3 Mar 1960 p 182-5. 
Metal absorption by furnace hearth; to prevent losses of 
valuable alloying elements from steel bath by means of partial 
absorption by hearth, fine-grained material should be used 
to fettling; heats of steel containing alloys should be melted 
consecutively and not alternately with heats of other types of 
steel. 

Pouring Practice Changes Evaluated Ultrasonically. Steel 
vy 147 n 16 Oct 17 1960 p 134, 136. Changes in pouring prac- 
tice, and progress in determining origin and nature of ir- 
regularities that cause acid open hearth steel to be rejected, 
have resulted from use of ultrasonic method for testing of 
complete heats of steel at Heppenstall Co; method has led 
to increased tapping temperatures and ladle holding times, 
discontinuance of pouring boxes and SiC ladle additions, and 
use of higher refractory ladle well toppings. 

Primenenie predvaritel’no obrabotannogo chuguna v mar- 
tenovskoi plavke, Ya.A.SHNEEROV, V.V.LEPORSKII, A.G. 
DERFEL, A.G.KOTIN, M.T.BUL’SKII, A.G.ALIMOV. Stal 
vy 20 n 1 Jan 1960 p 32-5; see also English translation in 
Stal in English n 1 Jan 1960 p 27-9. Use of prerefined pig 
iron in open hearth furnace; melting trials using pig iron 
which had been previously blown with mixture of steam 
and oxygen revealed possibility of increasing furnace output 
rate and obtaining certain reduction in fuel consumption. 

Ueber den Stand der Entwicklung ganzbasisch zugestellter 
Siemens-Martin-Oefen in der Deutschen Demokratischen Re- 
publik, F.RABES, L.ULLSPERGER. Neue Huette v 5 n 4 
Apr 1960 p 218-32. State of development of all-basic open 
hearth furnaces in East Germany; review of international 
developments (Europe, USA, USSR); report of experience in 
East Germany; economic superiority of process is considered 
established. 20 refs. 

Verfahren und Ergebnisse des kurzzeitigen Anheizens ver- 
schiedenartig zugestellter Siemens-Martin-Oefen der Bauart 
Maerz, F.RABES. Neue Huette v 4 n 11 Nov 1959 p 663-8. 
Methods and results of short-time heating-up (after relining) 
of Maerz-type open hearth furnaces with different linings ; 
general discussion, based on literature and practical experi- 
ence, of prerequisites for increasing efficiency of basic open 
hearth furnaces by shortening heating-up time. 

Zmena obsahu vodiku v lazni v prubehu taveb SM, T. 
MYSLIVEC Hutnicke Listy v 14 n 9 Sept 1959 p 749-53. 
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Change of hydrogen content of bath during course of melt- 
ing in open hearth furnaces; increase in FeO content of slag 
lowers Hz content of melt; in later stage of pure boiling Hz 
content of melt increases and during final stage there is 
further increase resulting from high bath temperature and 
preliminary furnace deoxidation; to limit undesirable high 
He content, holding time of melt in furnace should be mini- 
mum after preliminary furnace deoxidation. 


Oxygen Blast. See also Cupolas—Hot Blast; Iron and Steel 
Plants—Dust Problems; Iron and Steel Plants—Oxygen Sup- 
ply; Steel Manufacture—Bessemer Process; Steel Manufac- 
ture—Open Hearth Process. 


Affinage de la fonte & l’oxygéne et A la poudre de chaux, 
B.TRENTINI, P.VAYSSIERE, J.FRANCAIS, M.ALLARD. 
Fonderie n 170 Mar 1960 p 79-88. Refining pig iron with 
oxygen and lime powder (OLP); results obtained by French 
Iron & Steel Research Institute in applying three variations 
of OLP process for refining purposes in bessemer converter 
and in open hearth, and for desiliconizing and dephosphoriz- 
ing of melts, respectively. 

Basic Oxygen Steelmaking. J of Metals v 12 n 7 July 1960 
p 515, 528-63, 566-9. Special issue devoted to developments in 
oxygen steelmaking processes contains following articles: LD 
in Beginning, F.W.STARRATT, 528-9; Place of Basic Oxygen 
Steelmaking, A.B.WILDER, 529-30; Physical Chemistry of 
Oxygen Steelmaking, D.L.McBRIDE, 531-7; New Developments 
in LD Steelmaking, H.A.TRENKLER, 538-41; LD Steel 
from High-Phosphorous Iron, G.MESSIN, L.LAMBERT, G. 
HELFENSTEIN, 542-4; Pneumatic Processes for Converting 
High-Phosphorous Iron, P.COHEUR, 545-7; Notes on Algoma’s 
LD Steel Plant, C.C.BENTON, F.C.MUTTITT, 548-51; Soviet 
LD Steel Installation, S.G.-AFANAS’EV, G.N.KOZIN, 552-3; 
Dust Removal in Oxygen Steelmaking, 554-7; Metallurgical 
Characteristics of Kaldo Process, B-KALLING, F.JOHANS- 
SON, E.BENGTSSON, 558-63; Bottom Blowing with Oxygen, 
G.SAVARD, R.LEE, M.R.CAMPBELL, 566-9. 


Basic Oxygen Steelmaking, J.E.TREDENNICK. Blast Fur- 
nace & Steel Plant v 48 n 1 Jan 1960 p 51-7. Characteristics 
of three basic oxygen furnaces at Kaiser Steel Corp, Fontana, 
Calif; structure and chemistry of hot metal used; scrap; 
lime and fiuxes; essentially pure oxygen used; testing methods 
and control; progress development. Before meeting of Am 
Iron & Steel Inst, Nov 6 1959. 


Basic Oxygen Steelmaking—Application of Physical Chem- 
istry, A.DECKER, P.METZ. Iron & Coal Trades Rev v 180 
n 4781 Mar 4 1960 p 521-8. Industrial scale plant constructed 
at ARBED/Dudelange, Luxembourg, after study of simul- 
taneous blowing of pulverized lime and commercially pure 
oxygen in basic Bessemer steelmaking; operational procedure; 
relation between carbon and oxygen; control of dephosphoriza- 
tion presents no difficulties, while iron content of slag does 
not involve significantly higher oxidation of bath; oxygen 
eontent of metal at given temperature determines manganese 
distribution. 


Beitrag zur Metallurgie des LD-Verfahrens, E.PLOEC- 
KINGER, M.WAHLSTER. Technische Mitteilungen Krupp v 
17 n 6 Dee 1959 p 295-305, Appendix 306-9; see also Stahl u 
Eisen v 80 n 7 Mar 31 1960 p 407-16. Contribution to metal- 
lurgy of LD process; investigation, in experimental 3-ton 
top-blown vessel, of fundamental reactions in melt, depending 
on different methods of temperature control; theoretical 
equilibria were closely approached and actually attained for 
manganese reaction. Appended bibliography of about 130 refs 
is arranged by subject matter (metallurgy, processes, design 
and operation of ‘‘oxygen” steel plants). 


Comments on OLP Process, B.TRENTINI, P.VAYSSIERE, 
M.ALLARD. Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 
63-72. Discussion of paper indexed in Engineering Index 
1959 p 1347 from June 1959 issue. 


Development and Present State of LD Process, O. 
CUSOLECA, K.ROSNER. Iron & Steel Inst—J v 194 pt 1 
Jan 1960 p 63-72. Discussion of paper indexed in Engineering 
Index 1959 p 1347 from June 1959 issue. 


Die Anwendung von Sauerstoff beim 100-t-Ofen, Bauart 
Maerz-Boelens, in Hoerde, H.J.KRABIELL, E.KNACKSTEDT. 
Stahl u Hisen v 80 n 22 Oct 27 1960 p 1492-6. Use of oxygen 
in Maerz-Boelens type 100-ton furnace; efficiency could be 
increased and heat consumption decreased by melting down 
with oxygen added through Laval nozzles below burners; 
further improvement was obtained by blowing oxygen into 
liquid bath through lances; refractory wear. 


Die Stahlherstellung nach dem “LD’’-Verfahren mit Kueh- 
lung durch Erz, K.GRUENBERG, W.SCHLEICHER, R. 
KUNZ. Stahl u Hisen v 80 n 5 Mar 3 1960 p 277-81. Steel 
production by LD-process with chilling by ore instead of 
scrap; data, mostly deoxidation curves, eollected in produc- 
tion of 180,000 tons of 0.04-0.70% C rimming and killed deep 
drawing and tube steels; oxygen introduced with ore was 
consumed within 8 min of blowing; comparison of oxygen, 
hydrogen, and nitrogen contents with those of open hearth 
and scrap-chilled LD steels. 
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End-Point Temperature Control in LD Steelmaking, W.J. 
SLATOSKY. J of Metals v 12 n 3 Mar 1960 p 226-30; see 
also Iron & Coal Trades Rev vy 180 n 4795 June 10 1960 p 
1319-20. To effect better control of end point temperatures 
at Jones & Laughlin oxygen furnace plant, set of mathemati- 
cal equations has been developed; these are product of 
thermochemical analysis of process and are designed to cal- 
culate required scrap, lime, and hot metal additions in-terms 
of independent variables; results of test heats were en- 
couraging enough to warrant adoption of technique by pro- 
duction department. 

Flame Intensity Acts as Guide for Oxygen Steel Process. 
Tron Age v 185 n 16 Apr 21 1960 p 156-7. New flame measure- 
ment system devised for Aliquippa plant of Jones & Laugh- 
lin, provides continuous chart record of flame intensity above 
furnace; by following reaction progress, record indicates to 
melter and furnace operator start of silicon blow, carbon 
blow, and when heat is ready to be tapped; result is in- 
crease in furnace production by eliminating need to correct 
for final temperature; apparatus and its operation is de- 
scribed. 

Fortschritte in der Verwendung von Sauerstoff im Siemens- 
Martin-Afen, M.FORESI, G.MASSABRIO. Radex Rundschau 
n 1 Jan 1960 p 3-38. Progress in application of oxygen in 
open hearth furnace at steelworks of Cornigliano SpA in 
Italy; various methods of increasing furnace output through 
use of O2; experiments with use of oxygen for decarburiza- 
tion; intensive blowing of oxygen into bath; use of 02 for 
combustion; experiments carried out in furnace with basic 
roof for use of O2; results obtained; general requirements 
for oxygen practice; future developments. (In German and 
Italian). 

French Converter Process Produces Quality Steel. Steel _v 
146 n 5 Feb 1 1960 p 92, 94. Pneumatic process by IRSID, 
research institute of French steel industry, which converts 
several types of molten iron to steel, with powdered lime 
dispersed in stream of pure Oz; Societe Usinor, Denain, 
France has produced over 10,000 tons of extra mild com- 
mercial sheet steel having good mechanical properties; con- 
version time (tap to tap) is 1 hr for 30 ton heat, in process 
which can reduce initial P content from 1.8-0.15%. 

Further Experience with Kaldo Process, B.KALLING, F. 
JOHANSSON. Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 
63-72. Discussion of paper indexed in Engineering Index 1959 
p 1347 from Aug 1959 issue. 

Herstellung von Stahl etc, P.METZ, A.DECKER, J.NEP- 
PER. Stahl u Eisen v 80 n 1 Jan 7 1960 p 20-7. Melting of 
steel from high-phosphorus pig iron by blowing lime dust 
with oxygen on to surface of bath; history of process; descrip- 
tion of technique; data from metallurgical investigations 
show that carbon determines oxygen in steel; iron and phos- 
phorie acid of slag determine P-content; temperature, basicity, 
and iron of slag determine S-content; Mn distribution de- 
pends on oxygen of metal, nitrogen content on purity of 
oxygen. 29 refs. 

How Oxygen Input Affects Open-Hearth Steelmaking, A.L. 
HODGE, C.S.ARNOLD. J of Metals v 12 n 4 Apr 1960 p 
825-30. Attempt to answer question how fast and at what 
cost open hearth steel can be made; discussion of chemical 
and thermal effects of using high oxygen input rates from 
time hot metal has been added until furnace is ready to tap. 


Increased Open Hearth Production with Use of Oxygen, 
T.A.THOMPSON. Iron & Steel Engr v 37 n 8 Mar 1960 p 
121-3 (discussion) 123-4. Review of Wierton Steel Co’s ex- 
periences; difficulties which may be encountered; practices 
followed to increase production with oxygen. 


Influence of Oxygen in World Steelmaking, D.W.N.PITTS, 
J.L.HARRISON. Iron & Steel v 32 n 13 Dec 1959 p 567-71. 
Review of use of oxygen in electric are and open hearth 
furnaces, and in converter processes; it is shown how different 
approaches in various countries have produced sometimes con- 
trasting and sometimes similar results. 25 refs. 


K problematice vyroby magneticky mekke oceli v kyslikovem 
konvertoru, L.KODRLE. Hutnicke Listy v 15 n 1 Jan 8 
1960 p 13-20. Problems in manufacture of magnetically soft 
steel by oxygen process; required chemical content easily ob- 
tained without addition of FeMn and with minimum amount 
of deoxidizers; by means of vacuum extraction method, Oz 
content of oxide inclusions of Cr, Al, Mn, and Fe found to 
be 60%; total Oz content of steel is 0.085%, and Ne content 
is 0.005%; after aging 600 hr at 100 C max coercive force 
found to be 0.8 oersted. 


La production d’acier selon le procédé LD, G.WALZEL. 
ATB Metallurgie v 2 n 1 1960 p 13-30. Manufacture of LD 
steel; history of process and its theoretical and practical 
aspects; properties of LD steel; its applications; economy of 
process. 


Metallurgical Aspects of Basic Oxygen Process, L.W. 
FRECH. Blast Furnace & Steel Plant v 48 n 56 May 1960 
p 452-5. Various aspects of process affecting product quality 
were studied at Aliquippa Works of Jones and Laughlin, 
where 14,457 heats have been produced in 27 mo; tempera- 
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ture control; slag formation and control; metalloid level ; 
manufacture of low carbon, semi-killed, and high carbon steel ; 
nitrogen content; successful production of wide variety of 
steels particularly notable for their low metalloid and nitro- 
gen contents has been achieved. 

Neue Erkenntnisse biem Verblasen von phosphorreichem 
Roheisen mit reinem Sauerstoff, K.G.SPEITH, H.von ENDE, 
F.BARDENHEUER. Stahl u Eisen v 80 n 11 May 26 1960 
p 733-6; see also English translation in Iron & Coal Trades 
Rev v 181 n 4810 Sept 23 1960 p 679-83. Recent development 
in blowing high phosphorus pig iron with pure oxygen; ex- 
perimental melting in 3-ton converter; with newly developed 
lance, oxygen can be distributed between melt and slag in 
any way desired; with lime in lump form, low nitrogen steel 
with <0.030% P and oxygen contents normal in open hearth 
steels is produced with total time for blast of max 14 min. 


Oxygen and Steelmaking Processes, E.F.KURZINSKI. Iron 
& Steel Engr v 387 n 2 Feb 1960 p 65-74 (discussion) 174-5. 
Comparison of open hearth, LD, Kaldo and Rotor processes ; 
future outlook. 


Oxygen Enrichment in Crucible Furnace, T.C.CHURCHER, 
C.A.WALTERS. Foundry Trade J v 108 n 2254 Feb 18 1960 
p 191-4. Account of foundry trials on oxygen enrichment 
while melting pig iron at works of British Oxygen Research 
& Development; results indicate that oxygen enrichment may 
be applied with benefit to oil fired crucible furnace with no 
considerable increase in wear of either crucible or furnace 
lining; no apparent difference found between use of 2 and 
41%4% enrichment, both of which permitted reduction of 
melting times and fuel consumptions by about 12%. 


Oxygen in Combustion Processes, T.C.CHURCHER. Iron & 
Coal Trades Rev v 179 n 4768 Dee 4 1959 p 1007-14. Applica- 
tion to steel industry considered; theoretical study carried 
out to determine whether flame temperature, convection and 
radiation heat transfer will be increased by oxygen; BORAD 
laboratory cooled hearth tunnel furnace used to confirm find- 
ings of theoretical study and to give indication of best way 
of using oxygen on production of full scale furnace. Before 
Inst of Fuel, Oct 21 1959. 


Oxygen in Open-hearth Steelmaking—Possible Increase in 
UK Production by its Use. Iron & Coal Trades Rev v 181 n 
4799 July 8 1960 p 65-71. Oxygen for carbon removal as aid 
to combustion and for pre-refining hot metal; development 
of application of oxygen at Appleby-Frodingham; benefits 
obtained from use of oxygen in open hearth furnaces; poten- 
tial increase in output of industry; economics; future de- 
velopments. 


Oxygen in Steelmaking—Evaluation of Converter Data for 
Open Hearth, W.SCHREIBER. Iron & Coal Trades Rev v 180 
n 4782 Mar 11 1960 p 581-8. English translation of article 
indexed in Engineering Index 1959 p 1348 from Radex 
Rundschau May 1959. 


Oxygen Process Enhances Steel-Making, D.J.PEARSE. In- 
strument Soc America—J v 7 n 6 June 1960 p 74-7. Instru- 
mentation and control of LD process; materials handling; 
water cooling; control pulpit. 


Oxygen Steel Passes its Test; More, Bigger Units Planned. 
Tron Age v 184 n 13 Sept 24 1959 p 67-8. Increase in basic 
oxygen steel making has increased capacity to 7 million tons, 
with larger equipment to be added in coming years; tests 
indicate possibility of producing steel at rate of 200 tons per 
hr compared to best open hearth rate of 40 tons; high produc- 
tion rate may require charging 70 tons of scrap in less than 
1 min; production costs estimated at 3-12 dollars per ton less 
than open hearth steel. 


Possibilités offertes par ]’élaboration OLP etc, J.SAMSON, 
G.MONTLAHUC. Revue de Métallurgie v 57 n 5 May 1960 
p 387-95; see also English abstract in Iron & Coal Trades 
Rev v 181 n 4814 Oct 21 1960 p 889-98. Potentialities of 
oxygen-lime powder process for melting of dead soft rimming 
steels for deep drawing; chemical analyses and mechanical 
properties after cold and hot rolling, mostly in graphs, for 
250 30-ton heats melted at Denain works since 1957; quality 
exceeds that of best open hearth steels. 


Primenenie kisloroda v konverternom tsekhe zavoda “Kri- 
vorozhstal”’, S.G.AFANAS’EV, M.M.SHUMOV, Z.D.EPSH- 
TEIN, F.F-RYAZANOV, G.N.KOZIN, I.S.KUKURUZNYAK. 
Stal v 19 n 9 Sept 1959 p 787-92; see also English transla- 
tion in Stal in English n 9 Sept 1959 p 655-9. Use of oxygen 
in converter steelmaking plant of Krivorozhstal works; it is 
emphasized that consistency of raw material quality must 
first be improved in process of making oxygen converter 
steel of quality similar to that of open hearth steel is to be 
further improved. 


Recent Developments in Oxygen Steelmaking in North 
America, J.M.GAINES. Iron & Steel Inst—J v 194 pt 1 Jan 
1960 p 72-8. Discussion of paper indexed in Engineering Index 
1959 p 1348 from May 1959 issue. 


Rennluppen und Eisenschwamm als Kuehlmittel beim Sauer- 
stoff-Aufblaseverfahren, E.PLOECKINGER, K.BOROWSKI., 
Technische Mitteilungen Krupp v 18 n 1 Aug 1960 p 1-8. Renn 
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process iron and sponge iron as cooling agents in oxygen 
steelmaking processes; description of two melting series in 
3-ton oxygen blown (LD) vessel, using Renn iron in first, 
and sponge iron in second series, instead of scrap iron; 
results prove practicability of method and lead to conclusions 
on best technique and maximum possible amount of cooling 
agents to be used. 


Stoffbilanz und Waermeumsatz beim LD-Verfahren, J. 
MAATSCH, E.PLOECKINGER, M.WAHLSTER. Technische 
Mitteilungen Krupp v 17 n 6 Dec 1959 p 310-17. Materials 
and heat balances in LD process; calculations based on strictly 
controlled measurements on 38-ton experimental melt with 
scrap cooling; loss (by radiation and in waste gases) of 22% 
of heat generated during refining is considered unavoidable; 
additional heat loss observed is thought to be reducible in 
large-scale operation; heat input by burning CO was only 
partly successful. 


Symposium on Basic Oxygen Furnaces. Iron & Steel Engr 
v 37 n 10 Oct 1960 p 78-89. Papers given in panel sponsored 
by Steel Works Section of Engineers’ Society of Western 
Pennsylvania, Mar 15, 1960. Equipment Layout, S.VAJDA, 
73-8; Vessel and Lance Design, J.REICHMAYR, 78-81; Gas 
Cleaning, R.G.GAW, 81-5; Operations, D.W.SMITH. 85-9. 


Use of Oxygen in Combustion Processes with Particular 
Reference to Steel Industry, T.C.CHURCHER. Inst Fuel—J 
v 33 n 229 Feb 1960 p 73-9 (discussion) 79-84, 1 plate. Theo- 
retical study and laboratory experiments using model furnace, 
to investigate methods of oxygen blast for flame enrichment ; 
Russian work on oxygen enrichment in conventional and re- 
circulatory open hearth furnaces is described; experiments 
using oil burner and 100% oxygen. 


Use of Oxygen in Duplex and Stationary Open-hearth Prac- 
tice, O.PEARSON. Iron & Steel Inst—J v 194 pt 1 Jan 1960 
p 72-8. Discussion of paper indexed in Engineering Index 
1959 p 1348 from Apr 1959 issue. 

Use of Oxygen in Modified Tilting Furnace, A.JACKSON 
et al. Iron & Steel Inst—J v 194 pt 1 Jan 1960 p 72-8. Dis- 
cussion of paper indexed in Engineering Index 1958 p 1206 
from Sept 1958 issue. 


Use of Oxygen in Modified Tilting Furnace: Progress Re- 
port, A.JACKSON. Iron & Steel Inst—J v 194 pt 1 Jan 1960 
p 72-8. Discussion of paper indexed in Engineering Index 
1959 from Apr 1959 issue. 

Verwertung des beim Sauerstoffaufblas-Verfahren  ent- 
stehenden Staubes, M.KRIJGSMAN. Stahl u Eisen v 80 n 9 
Apr 28 1960 p 621-2; see also English translation in Iron 
& Coal Trades Rev v 181 n 4806 Aug 26 1960 p 469-71; Iron 
& Steel v 33 n 12 Nov 1960 p 548-9. Utilization of dust pro- 
duced in oxygen top blowing practice; description of process 
developed at Ijmuiden steelworks (Holland); dust, suspended 
in water, is thickened and filtered; resulting slime, mixed 
with burned lime, is passed through kneader; product is 
added to ore fines before sintering at ratio of 10 to 90; 
economics. 


Welche Zukunftsaussichten hat das LD-Verfahren? 
H.TRENKLER. Revue Technique Luxembourgeoise v 52 n 1 
Jan-Mar 1960 p 13-21. Future prospects of LD process; it is 
predicted that in processing of pig iron with low and medium 
phosphorus content, LD process will be preferred for reasons 
of economy and quality. (In German). 

Zum Frischen von Thomas-Roheisen im Sauerstoffaufblas- 
Verfahren, E.PLOECKINGER, M.WAHLSTER, K.BOROW- 
SKI, J.MAATSCH, A.SCHILDKOETTER, V.SCHIEL. Stahl 
u Hisen v 80 n 22 Oct 27 1960 p 1477-86. Refining basic con- 
verter iron by oxygen top blowing; description of new prac- 
tice based on theoretical and experimental investigations of 
gas-dynamie processes in oxygen jet; application in 3-ton 
experimental furnace and in industrial 60-ton Bessemer opera- 
tion; results obtained in melting first 5000 tons of steel. 22 
refs. 

See Steel Manufacture—Oxygen 
Blast. 

See also Iron and Steel Metallurgy—Physi- 
cal Chemistry; Steel Manufacture—Oxygen Blast. 


Bor’ba s vtorichnym okisleniem stali, Yu.T.LUKASHEVICH- 
DUVANOVA, A.P.PRONOV, B.N.LADYZHENSKII, L.M. 
BELOVA. Stal v 20 n 4 Apr 1960 p 299-302; see also English 
translation in Stal in English n 4 Apr 1960 p 2387-40. Preven- 
tion of secondary steel oxidation; quality of type 40KhN basic 
steel can be improved and secondary oxidation avoided by 
reducing amount of silicate inclusions to same level as that 
for acid steel. 


Desulphurization of Basic Electric Are Furnace Steel by 
Injection of Powdered Materials, L.MARPLES, J.PEARS. 
Iron & Steel Inst—J v 195 pt 2 June 1960 p 195-201. Rapid 
desulphurization of steel to very low levels has been achieved 
by injection of powdered desulphurizing agents directly into 
metal bath of basie electric arc furnace; work carried out at 
BISRA is reviewed and cost of materials used indicated. 


Die Wasserstoffbestimmung und ihre Nutzanwendung fuer 
den Schmelzbetrieb, ASSCHOEBERL, H.ZITTER. Radex Rund- 
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schau n 1 Jan 1960 p 39-51. Determination of hydrogen and 
its practical application in melting; steel flaking caused by 
hydrogen; sampling and determination of hydrogen in steel; 
control of melting process in open hearth and electric are 
furnace ; influence of humidity, charge and slag-forming con- 
stituents ; comparison of open hearth with electric arc furnace 
regarding absorption of hydrogen during melting operation 
o ee of statistical interpretations and different examples 
of heats. 


Dissolving of Oxides in Carbon Steel Melts under Vacuum, 
L.TIBERG. Jernkontorets Annaler vy 144 n 10 1960 p 771-93. 
Rate of solution for number of ordinary ceramic materials 
determined and influence of pressure on this rate investigated ; 
reaction mechanism in dissolving of SiOz. (In English). 


Infodringens roll vid chargeforloppet i den sura martin- 
processen, H.WIDMARK. Jernkontorets Annaler v 144 n 1 
1960 p 1-45. Influence of furnace lining on open hearth melt- 
ing process; four melts were investigated, and bottom wear 
and amount of slag in furnace measured by tracer analysis; 
variation of oxygen content of steel during melt; oxidation 
of silicon, manganese and carbon. 45 refs. 


Nekotorye voprosy teorii protsessa defosforatsii, JI.Yu. 
KOZHEVNIKOV. Stal v 20 n 5 May 1960 p 406-16; see also 
English translation in Stal in English n 5 May 1960 p 326- 
34. Theory of dephosphorization process; theoretical analysis 
of order of oxidation of impurities in pig iron and of experi- 
mental data confirms that oxidation reactions occur not in 
interior of metal but at slag-metal interface; when convert- 
ing phosphoric pig iron, equilibrium of phosphorus reaction 
is limited by structure of silico-phosphates and does not de- 
pend on oxygen content of pig iron; mechanism of dephos- 
phorization process. 34 refs. 


On Influence of Slag Composition upon Desulphurization of 
Molten Steel, Y.NAGANO. Sumitomo Metals v 11 n 4 Oct 
1959 p 24-8. Results of study indicate that sulphur slag re- 
action is closely connected with basicity of CaO/SiOz slag; 
influence of slag compositions except CaO and SiOz upon this 
nee was examined. (In Japanese with brief English ab- 
stract). 


On Kinetics of Ferrite Formation in Decarburization of 
Carbon and Alloy Steels, A.A.POPOV, M.S.MIKHALEV. 
Physics of Metals & Metallography v 7 n 2 1959 p 36-45. 
English translation of article indexed in Engineering Index 
1959 p 1848 from Fizika Metallov i Metallovedenie Feb 1959. 


Pyatnistaya likvatsiya v nizkolegirovannykh stalyakh, A.A. 
KISELEV. Stal v 19 n 10 Oct 1959 p 942-6; see also English 
translation in Stal in English n 10 Oct 1959 p 1778-82. 
Spotty segregation in low alloy steels; to combat segregation 
mainly caused by excessive hydrogen content it is essential to 
avoid use either of considerable quantity of silicon for de- 
oxidation of metal in furnace or of large additions of lime 
and bauxite during refining period; metal should not become 
overheated. 


Svoistva elektrotekhnicheskoi stali s dobavkami fosfora, 
S.I.DOROSHEK. Stal v 19 n 8 Aug 1959 p 740-1; see also 
English translation in Stal in English n 8 Aug 1959 p 618-19. 
Properties of electrical steel with phosphorus additions; addi- 
tion of small amounts of phosphorus to low alloy silicon steel 
raises its magnetic properties, with critical work hardening 
before tempering, to level of those of highest grades of high 
alloy hot rolled electrical steel, and its magnetic induction 
is even slightly better. 

Vliyanie modifikatorov na kristallizatsiyu i raspredelenie 
sery v litoi austenitnoi stali, N.S.KRESHCHANOVSKII, LE. 
ZABLUDOVSKII. Metallovedenie i Termicheskaya Obrabotka 
Metallov n 3 Mar 1959 p 38-7. Influence of modifying agents 
on crystallization, and distribution of sulphur in austenitic 
east steel; autophotomacro and photomicrographical analysis 
of sulphur inclusions with isotope S-35; selection of modifying 
agents; effect of zirconium, cerium and calcium. 


Vliyanie parametroy tekhnologicheskogo protsessa na svoistva 
kholodnokatanoi transformatornoi stali, L.P.ERSHOVA, M.1I. 
KOLOV, M.F.KOCHNEV, L.V.MIRONOV, F.N.KHISAMOV. 
Stal v 19 n 8 Aug 1959 p 734-9; see also English translation 
in Stal in English n 8 Aug 1959 p 614-18. Influence of manu- 
facturing process on cold rolled transformer steel; technologi- 
cal factors investigated; greatest influence on increased output 
of steel E330 is exerted by decarburization of metal by black 
annealing to carbon content not exceeding 0.012%. 

Quality Control. See Rolling Mill Practice—Quality Control. 

Rare Earth Additions. Effect of Rare-EHarth Additions on 
Some Stainless Steel Melting Variables, R.LH.GAUTSCHI, F.C. 
LANGENBERG. Met Soc of AIME—Trans v 218 n 1 Feb 
1960 p 128-32. Rare-earth additions made to laboratory heats 
of Type 310 stainless to observe their effect on as-cast ingot 
structure, nitrogen and sulphur contents, and nonmetallic in- 


clusions; influence of cerium, lanthanum, and mischmetal 
indicated. 
Vacuum Applications. Degasificazione dell’acciaio con colata 


sotto vuoto per la produzione di fusi e fucinati, V.SCALISE, 
A.DeNEGRI, V.PICARDI. Metallurgia Italiana v 52 n 5 May 
1960 p 237-44; see also English translation in Iron & Steel 


1434 


THE ENGINEERING INDEX—1960 


STEEL MANUFACTURE—Vacuum Applications—Continued 


Inst—J v 195 pt 3 July 1960 p 260-6. Degassing of steel by 
vacuum pouring or teeming for production of castings and 
forgings; problem of defects related to gas inclusions, hydro- 
gen in particular, has been largely solved by vacuum method ; 
techniques and equipment employed at SIAC Genova-Cor- 
nigliano plant. 

Degassing Method is Used for Large or Small Heats. Steel 
v 146 n 2 Jan 11 1960 p 78, 81. Deseription of Dortmund 
Horder Huttenunion vacuum treatment for degassing, which 
will be used by both Crucible Steel and National Forge in 
upgrading steels for special applications. 


Desulphurization of Molten Steel by Solid Lime During 
Vacuum Melting, R.G.WARD, R.HALL. Iron & Steel Inst— 
J v 195 pt 1 May 1960 p 75-8. Results of study indicate that 
shell of lime applied to conventional basie lining of vacuum 
furnace rapidly removes sulphur from molten steel and 
equilibrium is closely approached in about 20 min at 1560 C; 
mechanical tests on wrought 3% Cr-Mo (En 40) steel show 
considerable improvement, due to desulphurization, in impact 
properties of vacuum melted steel. 


DHHU Process for Vacuum Treating Molten Steel, F.HAR- 
DERS, H.KNUEPPEL, K.BROTZMANN. J of Metals v 12 n 5 
May 1960 p 398-403 (discussion) 404. Description of Dortmund- 
Hoerder Huettenunion process for vacuum treatment of molten 
steel; operating data from Dortmund, Germany presented. 


Die Vakuumbehandlung von Staehlen in der Giesspfanne, 
K.G.SPEITH, H.vom ENDE, A.PFEIFFER. Stahl u Eisen v 
80 n 11 May 26 1960 p 737-44. Vacuum treatment of steels in 
pouring ladle; theory underlying degassification at low pres- 
sures; description of equipment; in 35-ton electric furnace 
melts with 0.4% C and 0.1-0.2% Si, oxygen was reduced in 10 
min from 0.02-0.08% to 0.002-0.01%, hydrogen by 30-40%; 
nitrogen was not affected; temperature was lowered; steels 
were coarse grained but became fine grained by 0.2 kg/ton Al 
addition after vacuum treatment. 25 refs. 


Elimination sous vide des oligo- éléments contenus dans les 
alliages, ferreux, M.OLETTE. Mémoires Scientifiques de la 
Revue de Métallurgie v 57 n 6 June 1960 p 467-79 (discussion) 
479-80. Removal by vacuum treatment of trace elements pres- 
ent in ferrous alloys: preliminary results (for P, As, S, Si, 
Sn, Cu, Mn) indicate, as algebraic expression, probability for 
removal of different elements on commercial scale; discussion 
of possible suboxide formation in Al and Si evaporation. 24 
refs. 

How Vacuum Melting Stacks Up. Steel v 147 n 3 July 11 
1960 p 95. Scientists at Battelle Memorial Inst have reviewed 
published reports concerning differences between vacuum and 
air melted steels and alloys; conclusions of survey are that 
not only are mechanical properties of vacuum melted steels 
improved, but that for some materials vacuum technique is 
only practical method of melting; advantages of vacuum 
melting discussed. 


Influence de la coulée sous vide sur certaines propriétés 
des aciers (toles), L.COLOMBIER, C.ROYER. Revue de 
Métallurgie v 57 n 6 June 1960 p 491-9. Effect of vacuum cast- 
ing on certain properties of heavy steel plate; comparison of 
properties of plate (100 and 120 mm thick) rolled with 
7-fold reduction from two 380-ton ingots of electric furnace 
steel poured from same ladle, one in vacuum; vacuum- 
treated steel had superior toughness; tensile test data and 
impact resistance at room and low temperatures given in 
tables and graphs. 

La désoxydation de l’acier dans le cas de la coulée sous 
vide, C.ROYER. Revue de Métallurgie vy 57 n 1 Jan 1960 p 
63-6. Deoxidation of steel in vacuum melting; calculations of 
oxygen contents from FeO contents of slags on vacuum poured 
metal during degasification in ladle; it is shown that de- 
oxidation depends on partial oxygen pressure; this, in turn, 
is determined by dryness of vacuum chamber and hydrogen 
content of steel, or by action of steel on refractories ; examples. 


Novaya tekhnologiya vyplavki sharikopodshipnikovoi stali, 
G.N.OIKS, P.P.MATEVOSYAN, G.A.SOKOLOV,  I.I.AN- 
SHELES, V.I.DANILIN, B.Z.KONONOV. Stal v 20 n 4 Apr 
1960 p 308-13; see also English translation in Stal in English 
n 4 Apr 1960 p 246-50. New process for production of ball 
bearing steel; influence of vacuum treatment on contamina- 
tion of steel by oxides and globular inclusions increases when 
metal is deoxidized on completion of vacuum treatment with 
silicon and aluminum in ladle only instead of in furnace as 
formerly. 


Probenahme am Mittlefrequenz-Hochvakuumofen, H.BAU- 
MANN, H.H.DOMALSKY, H.SCHENCK, W.SCHEIBE. Ar- 
chiv fuer das Eisenheuttenwesen v 31 n 3 Mar 1960 p 1833-4. 
Taking specimens in medium frequency high vacuum furnace; 
illustrated description of design and operation of device (high 
vacuum lock) enabling taking of specimens, and making addi- 
tions to melt, without changing pressure in vessel; example. 


Role of Carbon as Deoxidizing Agent in Production of 
Vacuum-melted Steel, G.H.J.BENNETT, H.T.PROTHEROE, 
R.G.WARD. Iron & Steel Inst—J v 195 pt 2 June 1960 p 174- 
80. Influence of time of vacuum treatment and of agitation on 
degree of deoxidation of 0.85% C steel melts by casbon ex- 
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amined; mechanism proposed for deoxidation process which 
indicates that true trynamic equilibrium condition is eventually 
attained, giving final oxygen contents corresponding to equilib- 
rium with carbon monoxide partial pressure of about 2 em 
Hg; lower oxygen contents are therefore unlikely to be at- 
tained in magnesia crucibles. 

Schmelzen und Giessen von Stahl im Vakuum. Berg- u Huet- 
tenmaennische Monatshefte v 105 n 6 June 1960 p 125-61. 
Vacuum melting and casting of steel; following group of 
papers presented at symposium held by Eisenhuette Oesterreich 
on Oct 22-23 1959: Problem of vacuum metallurgy in steel 
manufacture, J, HOFMAIER, 125-31; State of metal smelting, 
E.SCHEIL, 131-3; Influence on reactions occurring during 
steel smelting and casting through pressure reduction, E. 
SCHW ARZ-BERKAMPF, 133-5; Model experiments as supple- 
mentary means in study of degasification of metal melts, T. 
KRAUS, O.WINKLER, 135-40; Low and high vacuum pump 
sets for industrial plants with special consideration of steel 
industry, H.NOLL, 140-2; Degasification of steel by jet stream 
vacuum casting developed by Bouchumer Verein, G.BANDEL, 
142-4; Practical experience with vacuum treatment of open 
hearth steels, H.J.DAERMANN, 144-51; Basic features of steel 
degasification by circulation method, H.MAAS, 151-5; Some 
observations on steels remelted in vacuum arc furnaces, G. 
OGIERMANN, 157-61. 


Steel Maker Gives Hydrogen Heave-Ho. Mill & Factory v 66 
n 2 Feb 1960 p 133. Vacuum process, developed by A.Finkl & 
Sons, Chicago, removes Hz from molten steel on regular pro- 
duction basis while steel is still in ladle; new process reduces 
He content by 60% and also removes Oz and N, yielding 
cleaner and tougher steel for die blocks and forgings; process 
described and illustrated. 


Vacuum Casting of Steel, K.SSUGAZAWA, S.YAMADA, H. 
MATSUOKA. Sumitomo Metals v 11 n 4 Oct 1959 p 10-18. 
Experiences with vacuum casting unit with steam ejector pump 
system in Japanese plant; 1800 tons of vacuum steel pro- 
duced in five months; preliminary conclusions. (In Japanese 
with brief English abstract). 


Vacuum Degassing of Steel. Part 1: Literature Survey, and 
Preliminary Work, D.E.PARSONS, W.A.MORGAN. Canada. 
Dept Mines & Tech Surveys—Mines Branch—Research Re- 
port R47 May 25 1959 75 p. German, Russian and American 
ladle degassing techniques are compared; deoxidation of open 
hearth or basic bessemer rimming steels, for use in produc- 
tion of killed steel rails, silicon transformer sheet and forging 
ingots. 


Vacuum Induction Melting High Strength Steels, P.S. 
SCHAFFER, P.J.AHEARN, M.C.FLEMINGS. Modern Cast- 
ings v 38 n 4 Oct 1960 p 95-112. Detailed account of theoretical 
aspects, experimental procedures and results obtained by 
vacuum and controlled atmosphere melting, refining and 
easting of high strength steels to yield low residual gas con- 
tent and improved cleanliness. 


Vacuum Method Works in Ladle to Boost Degassing of 
Steel. Iron Age v 184 n 7 Aug 18 1959 p 86-7; see also Steel 
v 145 n 7 Aug 17 1959 p 106-10. New vacuum process speeds 
Hz removal by degassing 3000 F molten steel in ladle; steel 
quality also improved by removal of Oz and Ne; injection of 
He into ladle increases turbulence which brings more He to 
surface for removal; degassing in ladle under vacuum permits 
pouring into several molds. 


Vacuum Plant for Steel Degassing, J.I.T.GREEN, D.M. 
HAYES. Iron & Coal Trades Rev v 181 n 4813 Oct 14 1960 p 
827-32. Various methods of producing high vacuum for pur- 
pose of degassing steel during or after melting; types of 
pumps and steam ejectors commercially available and some 
degassing plants now in operation are compared; three most 
commonly used mechanical pumps are described; it is shown 
that suitable mechanical pumps are available, but it is 
ss pf ngecotes that steam ejectors be used for large degassing 
plants. 

Vacuum Treatment of Molten Steel in Germany, P.J.WOOD- 
ING, W.SIECKMAN. Metal Progress v 77 n 1 Jan 1960 p 116- 
22. Process developed by Dortmund-Hoerder Huettenunion is 
applicable to electric furnace, open hearth and oxygen con- 
verter production ; it operates on basic principle of forcing 
successive portions of liquid steel into vacuum vessel by at- 
mospheric pressure; variety of controlled alloy additions can 
be made late in degassing cycle; this feature, combined with 
major reduction of oxygen content, leads to improved clean- 
liness and increased product yield. 

Vliyanie vakuumirovaniya na kachestvo stalei 30KhSN i 
ShKh15, T.M.VOROB’EVA, I.P.ZABALUEV, TS KALINNE. 
KOV, A.F.TREGUBENKO. Stal v 19 n 10 Oct 1959 p 907-7; 
see also English translation in Stal in English n 10 Oct 1959 
p 750-3. Effect of vacuum treatment on quality of 30KhGSNA 
and ShKh15 steels; tests carried out at Dneprospetsstal’ works 
reported vacuum treatment at residual pressure of about 28-30 
mm Hg substantially reduces hydrogen content in both steels, 
and improves quality of 30KhGSNA steel, especially as re- 
gards impact strength. 

Zehn Jahre grosstechnische Vakuumentgasung von 
Neue Huette v 5 n 7 July 1960 p 388-98. Ten sree of an 
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degassing of large tonnages of steel; illustrated review of 


literature, covering methods, equipment, results, applicability, 
costs. 50 refs. 


STEEL METALLOGRAPHY. See Iron and Steel Metallography. 


STEEL METALLURGY. See Iron and Steel Metallurgy; Metal- 
lurgy; Stainless Steel; Steel Manufacture; Welds Metallurgy. 


STEEL MILLS. See Iron and Steel Plants; Rolling Mills. 


STEEL PLATES. See Boilers—Materials; Bridges, Steel; Metal 
Cladding ; Plates ; Pressure Vessels—Materials; Rolling Mill 
Practice; Rolling Mills; Shipbuilding Materials—Steel; Steel: 
Steel Manufacture; Steel Structures; Steel Testing; Welded 
Steel Structures. 


Speeu SHEET. See Rolling Mill Practice; Sheet and Strip 
etal. 


STEEL SLABS. See Steel Ingots. 
STEEL STRUCTURES 


See also Airports—Buildings; Beams and Girders—Steel ; 
Bridges, Steel ; Buildings; Columns; Exhibition Buildings; 
Farm Buildings; Garages; Gas Holders; Industrial Plants— 
Design; Office Buildings; Structural Design; Welded Steel 
Structures. 


Analysis of Frames with Nonlinear Behavior, A.H.S.ANG. 
ASCE—Proc v 86 (J Eng Mechanics Div) n EM3 June 1960 
Paper n 2497 p 1-23. Analysis of frames and of members and 
connections subjected to lateral deformations; relationships 
needed for analysis of mild steel frames including strain 
hardening are derived for use with any structural wide flange 
sections with error of less than plus or minus 3% in resisting 
moments; two examples illustrate applications of method. 


Cold-Formed, Light-Gage Steel Construction, G.WINTER. 
ASCE—Proc v 85 (J Structural Div) n ST9 Nov 1959 Paper n 
2270 p 151-73. Peculiarities of design of light gage construc- 
tion; pertinent specification of American Iron and Steel In- 
stitute is based largely on research carried out at Cornell 
University ; examples from this research; current fabrication 
methods and illustrated examples of use of cold formed, light 
gage steel construction. 


Composite Action in Steel-Framed Buildings, R.JONES, J. 
HARROP. Civ Eng (Lond) v 54 n 639, 640, 641 Oct 1959 p 
1165-8, Nov p 1811, 1313, 1315, Dec p 1432-4. Strains and 
deflections observed during course of erection and testing 
of concrete encased steel framed building; differences between 
“observed stresses’ and stresses calculated on basis of com- 
monly accepted design principles are examined in light of 
analytical studies; some simple design rules are extended 
which are in close agreement with results of more rigorous 
analytical solutions. 


Der duennwandige Kastentraeger, F.RESINGER. Forschungs- 
hefte aus dem Gebiete des Stahlbaues n 13 1959 73 p. Thin 
walled box girder; effect of cross-wall deformations; calcula- 
tions and equations, based on general girder theory are given; 
for these calculations, effects of acting loads have been 
separated into bending and torsion effects. 


Diaphragm Action in Light Gage Steel Construction, A.H. 
NILSSON. Am Iron & Steel Inst—Paper for meeting Oct 13 
1960 28 p. Cornell tests of full scale diaphragm components 
conducted since 1956; special welding techniques developed to 
join light gage panels to one another and to supporting steel 
framework; applications of shear strength of light gage steel 
panel systems discussed including lateral bracing of buildings 
and of beams, and folded plate structures. 


Distribution of External Loading by Means of Windbracing 
in Single-Storey Steel Structure, J.NOVOTNY. Acier-Stahl- 
Steel v 25 n 2 Feb 1960 p 57-63. How transverse stiffness 
of whole structure may be appreciably increased, and saving 
in weight of steelwork and of foundations realized; methods 
of calculation, with, as example, symmetrical single story 
building having five transverse principal frames acting 
together and two wind girders in roof. 

Model for Repeated Residual Deformation under Repeated 
Loading of Equal Direction, A-ZASLAVSKY. Research Coun- 
ceil of Israel—Bul v 8C n 2 June 1960 p 59-62. Residual 
stresses in steel structures are discussed for special case where 
critical collapse load is more than double maximum elastic 
load (producing yield stress); structural model is suggested 
illustrating disadvantageous repeated residual deformation 
under repeated loading of equal direction. 


New Aspects Concerning Inelastic Instability of Steel Struc- 
tures, B.THURLIMANN. ASCE—Proc v 86 (J Structural 
Div) n ST1 Jan 1960 Paper n 2351 p 99-120. Recent develop- 
ments in field of column and plate buckling; column-buckling 
problem has been solved for entire elastic and inelastic range; 
linear buckling theory is considered unable to predict static 
strength of plate girders. 


Open-Web Steel Frames Cut Building Costs, F.E.THEILER, 
A.H.MARKS. Welding Engr v 45 n 4 Apr 1960 p 76, 78, 80. 
Procedures followed by Pruden Products Co, Evansville, Wis 
in successful welding of rail steel frames; rail steel, 50% 
stronger than medium carbon steel, affords use of lighter sec- 
tions and gages for frame fabrication while maintaining re- 
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quired strength; standard frame widths are 30, 40, 50 and 60 
ft; butt, lap and edge joints used in welding frames; fur- 
naces provide efficient, safe, economical roof framing for many 
different types of buildings. 


Steel Erectors Place 750 Tons in 5514 Hours, B.CAPLAN. 
Eng & Contract Ree v 73 n 7 July 1960 p 82-5. 750 tons of 
complex girder, truss, and column framework were placed 
in 554% hr, in 42-story Place Ville Marie skyscraper at 
Montreal, Que; work had to be done over mainline railroad 
track during short weekend shutdown of traffic; during pre- 
ceding 10 days, steel was shipped to site in planned se- 
quence and stockpiled in exact order required for erection; 
placing included 50 columns, 45 ton truss, 30 ton welded A 
frame, and 50 ft long 9 ft deep 42 ton girder. 


Bolting. See Steel Structures—Connections. 


Connections. See also Bolts and Nuts; Riveting; Steel Struc- 
tures—Design; Steel Structures—Tubular. 


Collapse Behaviour of Bolted Frame, T.M.CHARLTON. 
Engineering v 189 n 4895 Feb 12 1960 p 218. Test to collapse 
of full scale portal structure with simple kind of bolted joint 
designed to transmit without significant distortion full plastic 
moment of members; part of work at Cambridge Univ, using 
plastic theory for design of bolted joints for steel structures ; 
joints were of % in. plates, flame-cut from unlaminated 
stock and drilled, profile welded to ends of members and 
bolted together by 34 in. diam BSF high tensile steel bolts; 
joints behave ideally. 


Collapse of Triangulated Frames Containing Bolted Angle 
Struts, M.GREGORY. Water Power v 11 n 10 Oct 1959 p 
390-2. In case of bolted angle strut, eccentric connection pro- 
duces early failure of member; series of tests indicates that, 
because of eccentric connection, reserve of strength of bolted 
angle strut beyond point at which yielding must occur is 
not very great; method of rationalization of design of such 
members. 


Further Research on Bolted Angle Structures, M.GREGORY. 
Water Power v 11 n 8 Aug 1959 p 308-10. Number of simple 
frames made of bolted angles have been made and tested; 
strains in members were measured, and Southwell Plot on 
strains proved to be straight line; equation of linear plot 
defines behavior of strut in elastic range, and can be used 
as criterion of load carrying capacity. See also Engineering 
Index 1959 p 1357. 


High-Tensile Preloaded Bolted Joints for Development of 
Full Plastic Moments, L.G.JOHNSON, J.C.CANNON, L.A. 
SPOONER. Brit Welding J v 7 n 9 Sept 1960 p 560-9. Results 
of tests carried out to determine whether high tensile pre- 
loaded bolts could be used to develop full plastic moment of 
connected members in certain types of rigid joint found in 
mild steel structures; six tests were performed, with different 
joint details, four having bolts in equivalent shear and two 
having bolts in combined tension and shear. 


Predetermination of Elastic Characteristics of Steelwork 
Connections, M.CAIRONI. Acier Stahl Steel v 24 n 12 Dec 
1959 p 509-16. Method described which makes it possible to 
determine by successive approximations elastic properties of 
joints; summary of basic formulas; application of proposed 
system is based on methods of calculation which permit de- 
finitive determination to be made of correct moments; it con- 
sists therefore essentially of solution by repetition of second 
degree equation; it can easily be extended to structures with 
pin joints. 

Design. See also Civil Engineering; Steel Structures—Connec- 
tions. 


Commentary on Plastic Design in Steel. ASCE—Proe v 85 
(J Eng Mechanics Div) n EM4 Oct 1959 Papers n_ 2230-2231 
p 131-85. Progress Report No. 3 of joint WRC-ASCE Commit- 
tee on Plasticity Related to Design; includes chapter 6, Addi- 
tional Design Considerations, covering shear force and local 
buckling. See also Engineering Index 1959 p 1357. 54 refs. 


Commentary on Plastic Design in Steel: Compression Mem- 
bers. ASCK—-Proc v 86 (J Eng Mechanics Div) n EM] pt 1 Jan 
1960 Paper n 2342 p 117-50. Progress Report n 5 of Joint 
WRC-ASCE Committee on Plasticity Related to Design; sta- 
tistical, mechanism, and other methods of analysis of compres- 
sion members; role of types of construction, material, struc- 
tural ductility, plastic moment, loads, and load factors; con- 
sideration of shear force, local buckling, lateral buckling, and 
variable repeated loading; connections and deflections. 


Commentary on Plastic Design in Steel: Connections. ASCE 
—Proc v 86 (J Eng Mechanics Div) n EM2 Apr 1960 pt 1 
Paper n 2453 p 107-60. Progress Report No. 6 of Joint WRC- 
ASCE Committee on Plasticity Related to Design, includes 
chapter 8, connections, covering straight corner connections, 
haunches, beam to column connections, and details with regard 
to molding and bolting. 


Commentary on Plastic Design in Steel: Deflections. ASCE 
—Proe v 86 (J Eng Mechanics Div) n EM2 Apr 1960 pt 1 
Paper n 2454 p 141-60. Progress Report No. 7 of Joint WRC- 
ASCE Committee on Plasticity Related to Design, includes 
chapter 9, deflections, covering deflections in elastic and in 
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plastic range, at ultimate load, approximate deflection at 
working load, deflections as limitation and rotation require- 
ments. 


Developments in United States, T.R.HIGGINS. Eng Inst 
Canada—Trans v 4 n 2 1960 p 64-71. Discussion of rules of 
American Institute of Steel Construction contained in new 
manual, Plastic Design in Steel; nature and extent of cur- 
rent use of rules in United States and brief description of 
several plastically designed buildings recently constructed. 


Electrical Analogue for Plastic Moment Distribution, B. 
RAWLINGS. Instn Engrs, Australia—Civ Eng Trans v CE 1 
n 2 Sept 1959 p 65-70. Simple electrical analogy which is 
suitable for analysis of rigid frame steel structures by plastic 
moment distribution method; moments are represented by 
potentials and these can be made to represent any combina- 
tion of free and reactant diagrams; operation of analog, 
using vacuum tube voltmeter for recording, is illustrated by 
simple examples. 

Encased Steel Stanchions and BS 449, R.F.STEVENS. Engi- 
neering v 188 n 4879 Oct 23 1959 p 376-7. British standard 
permits concrete casing of encased steel stanchions to be as- 
sumed to contribute to load carrying capacity of stanchion ; 
tests at Building Research Station, on stanchions subjected to 
axial or eccentric compression, justifying design rules of 
new standard; tables show test results. 


Limitations of Collapse Method of Design, W.J.SUTCLIFFE. 
Engineer v 209 n 5435 Mar 25 1960 p 514-17. Appraisal of 
plastic method of design for steel structures to ascertain 
whether elastic design methods are by comparison so “‘illogical’’ 
as sometimes suggested; alleged advantage of weight saving, 
use of theory for design of structures, concept of collapse, 
and alleged ease of design calculations. 


Fire Resistance. Bewertung des Feuerschutzes der Stahlkon- 
struktionen nach dem Punktsystem, C.F.KOLLBRUNNER. 
Schweiz Bauzeitung v 78 n 9 Mar 3 1960 p 142-4. Evaluation 
of fire protection of steel structures by point system; German 
point system assesses point values for height of building, 
size of inner floor surface, kind of roofing, use of building, 
and accessibility for fire fighting; classification of buildings by 
point system. 


Der Feuerschutz im Stahlhochbau insbesondere von Stahl- 
stuetzen, P.BOUE. Deutscher Ausschuss fuer Stahlbau—Be- 
richte n 21 1959 180 p. Fire protection of steel constructions, 
especially of steel columns; behavior of steel and steel struc- 
tural members at high temperatures; testing of steel struc- 
tural members for fire resistance; requirements for testing in 
Germany, United States, and in several European countries ; 
description of investigations with various types of structures, 
and various protective coverings. 


Fire-Resistant Construction in Modern Steel-Framed Build- 
ings. Am Inst of Steel Construction, Inc, 40 p. Review of 
features of fireproofing materials and fire-resistant construc- 
tions for buildings framed in steel; reference section lists 
materials and construction methods with regard to architec- 
tural, economie and building code requirements. 


Steel Buildings and Fire Protection in Europe, C.F.KOLL- 
BRUNNER. ASCE—Proe v 85 (J Structural Div) n ST9 Nov 
1959 Paper n 2264 p 125-49. Recent trends in steel building 
construction in Europe; influence of improved and automatic 
welding equipment and more general use of basic electrodes 
are noted; behavior of steel under influence of fire and 
classifications of fire danger; results of fire tests on steel 
buildings ; conclusions indicate when unprotected or protected 
construction is required and how much protection must be 
provided. 


Study of Encased Portal Frames, S.VENKATARAMANI. 
Instn Engrs (India)—J v 40 n 11 pt 1 July 1960 p 657-80. 
Results of tests conducted on two two-pinned plain steel por- 
tal frames encased for fire protection according to I.S.800 :1956 
Indian Standard Code of Practice for Use of Structural Steel 
in General Building Construction; new approach to econom- 
ical design of such frames is recommended. 


Protective Coatings. See Paint—Antifouling. 


Standards. Use of Structural Steel in Building. Brit Standards 
Instn—Brit Standard n 449 1959 112 p. Standard relates pri- 
marily to use in building of hot rolled steel sections and 
plates, and normalized tubular shapes; it includes definitions, 
and specifies materials, loads, design and details of con- 
struction, fabrication and erection, and tests for use in ap- 
proval of welders; Code of Practice CP 118, Structural use of 
steel in buildings, is incorporated. 


Tubular. Large Tubular Structures, G.B.STEWART. Acier 
Stahl Steel v 24 n 11 Nov 1959 p 463-8. History; tube steels; 
structural tubes; British Standards; prevention of corrosion; 
structural practice; research and development. 


Ocelova trubka jako konstrukeni prvek, A.BENDA, P. 
ROSENDORF. Hutnicke Listy v 14 n 10 Oct 1959 p 849-53. 
Steel tube as element of construction; comparison of. steel 
tube construction with other methods; technique for joining 
tubes; evaluation of economies of steel tube construction. 


STEEL STRUCTURES—Continued 
Weight Control. See Steel Structures—Design. 


STEEL TESTING 
See also Magnetic Materials—Testing ; Materials Testing 
Apparatus; Metals Testing; Sheet and Strip Metal—Testing ; 
Shipbuilding Materials—Steel; Steam Pipe Lines—Materials ; 
Steel—Weldability ; Tubes—Testing; Welds—Testing. 

Bend Test for Toughness, D.K.HANINK, G.R.SIPPEL. 
Metal Progress v 78 n 2 Aug 1960 p 89-92. Simple, inexpensive, 
and convenient bend test gives results consistent with those 
obtained by elaborate center crack test for fracture toughness ; 
it has aided in selection of proper alloys and treatments; re- 
sults given for large rocket motor case steels may be analyzed 
statistically and applied as quality control measure during 
processing. 

Comparison of Charpy V-Notch and Drop-Weight Tests for 
Structural Steels, J.H.GROSS. Welding J v 39 n 2 Feb 1960 
p 59s-69s. Relationship between nilductility transition (NDT) 
and various Charpy V-notch transition temperatures, including 
15-mil lateral expansion transition temperature; data reported 
on NDT and various notch-toughness, notch-ductility and 
fracture appearance Charpy V-notch transition temperatures 
for 11 plain carbon and high-strength alloy steels in various 
mierostructural conditions; results indicate that all types of 
Charpy V-notch transition temperatures exhibit general linear 
correlation with NDT. 


Correlation of Toughness Between H-Plate and Charpy- 
Impact Tests, W.P.HATCH, Jr. Welding J v 39 n 1 Jan 1960 
p 20s-30s. Laboratory tests to evaluate differences that exist 
between three armor composition types, (Mn-Mo, Ni-Cr and 
Ni-Cr-Mo plates) and to determine whether effects of differ- 
ences as indicated by H-plate performance can be predicted by 
composite Charpy tests; correlation found between toughness 
in V-notch Charpy impact tests and H-plate ballistic perform- 
ance; relative performance of armor base metals was con- 
sistent with toughness as determined from Charpy impact 
transition curves. 


Creep and Rupture Properties of 244% Chromium-1% 
Molybdenum Quality Steel, J.D.MURRAY, J.S.BLAIR, G.G. 
FOSTER, H.W.KIRKBY, J.BLACKHURST. Iron & Steel 
Inst—J v 193 pt 4 Dee 1959 p 354-9, (discussion) v 196 pt 
2 Oct 1960 p 158-60. Creep and rupture data available in Great 
Britain presented in form of scatter bands and from it 100,- 
000-h values have been extrapolated; all tests reported cover 32 
heats of steel in various forms. 


Die Stauchung beim Zerreissen von Zugproben, A.KRISCH. 
Archiv fuer des EKisenhuettenwesen v 31 n 8 Aug 1960 p 491-6. 
Upsetting (max 0.8%) during rupture of tensile specimens, 
caused by damped vibrations in broken pieces, was observed 
in testing steels with 44-94 kg/mm2 tensile strength; effect is 
considered of importance in evaluation of creep tests on multi- 
specimen machines. 


Evaluating High-Strength Steels under Complex Loading, 
E.A.LORIA. Machine Design v 32 n 38 Feb 4 1960 p 120-5. 
Discussion of notch and fracture toughness as two most im- 
portant criteria for analysis of behavior of steels under com- 
plex loadings at room temperature; evaluation of their ap- 
plieability at high temperatures. 

Gedanken ueber die Extrapolation bei Zeitstandversuchen, 
G.KRUEGER. Neue Huette v 5 n 8 Aug 1960 p 481-7. Reflec- 
tions concerning extrapolation in time-to-rupture tests; re- 
lation is established between scatter of experimental results, 
permissible scatter of mean extrapolated value, and total 
testing time; many tests lasting 5000 hr are considered more 
rational than fewer tests lasting 10,000 hr; evaluation of 
stress vs log time curves for 20 steels. 


Influence du mode de rupture sur la qualification des aciers 
par ces critéres de fragilité conventionnels, H. HERBIET, P.E. 
LAGASSE. Revue de Metallurgie v 56 n 6 Dee 1959 p 387-93. 
Effect of method of rupturing on merit rating of steels by 
conventional brittleness criteria; comparison of transition 
temperatures determined on 10 steels of different origin and 
composition by slow bend, drop weight, crack arrest, and im- 
pact bend tests leads to conclusion that first three determine 
same intrinsic property and therefore agree in merit ratings ; 
fourth fulfills more specific purposes. 


Investigation of Dynamic Bending of Steels by Deformation 
Diagrams, V.G.SAVITSKII, K.V.POPOV, L.A.GAYVOROV- 
SKII. Physics of Metals & Metallography v 7 n 1 1959 p 126-9. 
English translation of article indexed in Engineering Index 
1959 p 1353 from Fizika Metallov i Metallovedenie Jan 1959. 


Measurement of Surface Stress in Austenitic Steel, J.C. 
MOORE. Brit J Applied Physics v 2 n 6 June 1960 p 242-4. 
Multi-exposure, X-ray back-reflection technique employed to 
evaluate macro-surface stresses in austenitic steel; surface- 
stress values obtained by this method are compared with 
theoretical values and good agreement is obtained. 


Mechanism of Deformation of Metals at High Temperatures 
with Special Reference to Tension Test and Creep Test, S. 
TAIRA, K.TANAKA, K.OHJI. Japan Soe Mech Engrs—Bul 
v 3 n 10 May 1960 p 228-34, Three characteristic functions in 
deformation theory of authors, i.e. strain rate function, work 
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hardening function and recovery rate were determined for 
0.14% carbon steel from results of constant strain rate tension 
tests at 450 C; functions were compared with data of con- 
stant stress creep tests, and agreement was found satisfactory ; 
theory capable of predicting behavior of mild steel. 


New Fracture Test for Alloy Steels, D.L.NEWHOUSE, B.M. 
WUNDT. Metal Progress v 78 n 1 July 1960 p 81-2, 166, 168; 
see also abstract in Metal Treatment & Drop Forging v 27 n 
180 Sept 1960 p 374. Notched bar fracture tests, such as 
Charpy V-notch impact test, can be modified to simulate 
important characteristics of large spin bursting tests; fracture 
toughnesses and appearances similar to those of large notched 
disks were obtained from specimens which were nitrided to 
produce hard brittle case; results of tests on Ni-Mo-V forging. 


Possibilités d’emploi d’un acier fragile pour la construction, 
W.SOETE. Revue de Metallurgie v 56 n 5 Nov 1959 p 321-8. 
Possibilities of using brittle steel in construction; it is sug- 
gested that ductile-brittle behavior of steel be determined on 
wide specimens (to 1 m) containing cracks; description of 
testing machine developed at University of Ghent in Belgium, 
and representative results obtained in testing mild steel; 
possible use of residual compressive stresses to improve brittle 
strength is discussed. 


Some Observations on Extrapolation of High-Temperature 
Ferritic Steel Data, R.M.GOLDHOFF. ASME—Trans—J Basic 
Eng v 82 Ser Dn 4 Dee 1960 p 848-54. Proposals for use of 
combined creep and rupture data in calculating long time 
working stresses for machine components; analysis of data 
obtained on several ferritic steels in light of Monkman-Grant 
relationship; comparisons also drawn with results obtained 
using Larson-Miller and Manson-Haferd parameter methods. 
Paper 59-A-133. 


Statische und dynamische Messungen der Warmbhaerte etc, 
H.SCHENCK, E.SCHMIDTMANN, K.MAUER, H.BRANDIS. 
Archiv fuer das Eisenhuettenwesen v 31 n 1 Jan 1960 p 33-8. 
Static and dynamic measurements of hot hardness of iron 
alloys at temperatures to 1000 C; drop hardness tests on un- 
alloyed 0.1-1.0% C steels, and static tests (35.5 kg load, 30 
sec) on Fe-Ni, Fe-Ni-C, Fe-Si-C, Fe-Cr-C, and Fe-Cu-C alloys, 
in vacuum; correlation of hardness changes (embrittlement) 
with metallography. (See previous article indexed in Engineer- 
ing Index 1959 p 668 from Oct 1958 issue.) 

Study of Cross-Sectional Deformations of Carbon Steels, 
A.V.GUR’EV. Physics of Metals & Metallography v 6 n 4 1958 
p 142-9. English translation of article indexed in Engineering 
Index 1959 p 1329 from Fizika Metallov i Metallovedenie Apr 
1958. 

Tension Test for Thin Sheet Steels, G.E.SELBY. Metal 
Progress v 77 n 3 Mar 1960 p 85-6. Armco tension test speci- 
men used for test, has blank width of 13/16 in. and is milled 
to width of 0.750 in.; instructions for machining satisfactory 
test specimens in which only reduced section is milled; testing 
of specimens; Armco one-piece stainless steel extensometer can 
be used satisfactorily on this thin material. 


Thermal Expansion of Stainless Steels, B.E.NEIMARK. 
Physics of Metals & Metallography v 7 n 3 1959 p 64-9. 
English translation of article indexed in Engineering Index 
1959 p 1358 from Fizika Metallov 1 Metallovedenie Mar 1959. 

Un indice di qualita per gli acciai speciali da costruzione, 
M.BAJ. Metallurgia Italiana v 51 n 12 Dec 1959 p 557-64. 
Quality index for evaluation of special structural steels; 
description of method based on tensile strength-impact ratio 
placing particular emphasis on transverse test; ‘quality 
index,” so derived, is used with good results for evaluation 
of heats of steel; difficulties encountered with this method in 
evaluating finished products. 

Verfahren zum Nachweis von Spannungen in den einzelnen 
Zonen eines Haertungsgefueges, H.BORCHERS, A.SAFFER- 
LING. Archiy fuer das Eisenhuettenwesen v 31 n 5 May 1960 
p 287-90. Method for determining internal stresses in individual 
zones of hardened structures; method is based on determina- 
tion of length changes of small rods cut from steel plate 
hardened to nonuniform depths; results are reproducible; 
method enables easy determination of structure after heat 
treatment. 

WVliyanie niobiya na otpusknuyu khrupkost margantsovistoi 
stali, IL.B.GAVRANEK. Metallovedenie i Termicheskaya Obra- 
botka Metallov n 2 Feb 1959 p 28-33. Influence of columbium 
on temper-brittleness of manganese steel; steels with vary- 
ing Mn content produced by smelting in HF induction furnace 
in vacuo, and at atmospheric pressure; square rods (15x15 
mm) tested by impact bending; results of tests, and study of 
microscopic structure, related to Mn, Cb, and C content. 


Zusammenhang zwischen inneren Spannungen, Massaender- 
ungen und Gefuege bei der Warmbadhaertung von Stahl, H. 
BORCHERS, A.SAFFERLING. Archiv fuer das Hisenhuetten- 
wesen v 31 n 5 May 1960 p 291-7. Relation among internal 
stresses, dimensional changes, and structure resulting from 
quenching of steel in salt bath at 165 C; materials used were 
two 1% C low alloy (Cr-Mn, Cr-Mo) steels, 20Cr-12Ni_ austen- 
itic steel, and Armco iron; quenching was followed by tem- 
pering to 215 C and, in some cases, intermediate low temper- 


STEEL TESTING—Continued 


ature holding ; measurements of hardness, 
magnetic properties. 


elastic recovery, 


Creep. See Steel—Creep. 

Explosion. See Metals Testing—Explosion. 

Fatigue. See Steel—Fatigue. 

Fracture. See also Metals Testing—Fracture; Steel—Fracture. 


La mecanique des ruptures et son application aux travaux 
de l’ingenieur, J.A.KIES, H.L.SMITH, G.R.IRWIN. Memoires 
Scientifiques de la Revue de Metallurgie v 57 n 2 Feb 1960 p 
101-17. Fracture mechanics and its engineering applications; 
nature and process of brittle fracture; experimental analysis 
of stresses; introduction of factors g (determining crack 
propagation) and K (stress intensity factor), which enable 
comparison of resistance of different materials to spreading 
of cracks, and to increase resistance of those with known 
flaws; testing method; data mostly for steels, 27 refs. 


Hardness. See also Metals Testing—Hardness. 


Beitrag zur Aussagegenauigkeit der WVickershaertemessung 
etc, A.von den STEINEN, W.SCHMIDT. Archiv fuer das 
Eisenhuettenwesen v 31 n 1 Jan 1960 p 25-32. Accuracy of 
information obtained by Vickers hardness determinations with 
different loads; statistical evaluation of 100 measurements 
each with loads of 15-50,000 g on high purity iron, cathode 
nickel, and different low and high alloy steels; effect of 
preparation of specimen surface; for plant determinations, 
small number of tests with small loads are not considered to 
yield reliable information for most steels. 


Der Einfluss von Phosphor und Stickstoff auf die Haerte von 
unberuhigtem kohlenstoffarmen Stahl etc, A.DREVERMANN. 
Stahl u Eisen v 80 n 12 June 9 1960 p 801-9. Effect of 
phosphorus (to 0.152%) and nitrogen (to 0.022%) on hardness 
of high purity iron and 16 low carbon (0.04-0.12%) rimming 
steels of different origin and treatment, i.e., basic Bessemer, O2 
+air blown, CO2+O2+air blown, and open hearth steels as 
rolled and after normalizing, quenching, quenching and 
tempering, cold upsetting, and upsetting and tempering; data, 
including P and N segregation, are given in graphs. 


Determination of Hardness in Steels from Breadth of X-ray 
Diffraction Lines, R.E.MARBURGER, D.P.KOISTINEN. Am 
Soe Metals—Preprint n 228 for meeting Oct 17-21 1960 10 p. 
It is shown that by utilizing increase of martensite line 
breadth with hardness it is possible to make rapid nondestruc- 
tive surface hardness measurements by X-ray methods; sim- 
plified method of measuring breadth of broad martensite lines 
is described; it employs three-point parabola fitting technique 
that is used in measurement of residual stresses in hardened 
steels. 


Determining Decarburization Depth—Nondestructively, F. 
PHILLIPS. Tool & Mfg Engr v 45 n 5 Oct 1960 p 119-20. 
Using standard testing equipment, decarburization depths can 
be determined nondestructively more consistently than by 
destructive methods; core and surface hardness readings 
are converted to decarburization depth indications by using 
nomograph. 


Ermittlung der Einsatzhaertungstiefe und Aufkohlungstiefe 
bei Einsatzstaehlen, H.TAUSCHER, E.STECHER. Neue Huette 
vy 5n 7 July 1960 p 406-13. Determination of case hardness 
depth (CHD) and carburizing depth (CD) in case hardened 
steels; discussion of terminology; selection of Vickers hard- 
ness—500 kp/mm? as reference value for CHD; determination 
of CHD and CD of low alloy Cr-Mo and Ni-Cr steels by 
different laboratory and plant methods; evaluation of methods. 
20 refs. 


Hardness Testing of Cold Rolled and Low Alloy Steel Strip, 
G.MOLINDER. Jernkontorets Annaler v 144 n 4 1960 p 
297-328. Various hardness testing methods studied with regard 
to their applicability and accuracy for testing cold rolled 
steel strip of different thickness and hardness; possibility of 
reliable conversion from one hardness scale to another 
examined: tensile tests reported; determination of ultimate 
tensile strength is considered as alternative method of de- 
termining hardness of strip; results analyzed. (In English). 

Investigation of Electrical Non-Destructive Method of 
Measuring Depth of Surface Hardness in Flame-Hardened 
Steels, J.A.BETTS, J.P.NEWSOME. Instn Elec Engrs—Proc 
v 107 pt C (Monograph n 372) n 12 Sept 1960 p 265-71. 
Theoretical and practical aspects of d-c method on measure- 
ment of complex impedance of search coil magnetically 
coupled to test surface; favorable results obtained. 

High Temperature. Dlitel’naya prochnost stalei pri ispytanii 
trubchatykh obraztsovy pod yvnutrennim davleniem vodoroda 
pri. vysokikh temperaturakh, N.N.KOLGATIN, L.A.GLIK- 
MAN, V.P.TEODOROVICH, V.I.DERYABINA. Metallovedenie 
i Termicheskaya Obrabotka Metallov, n 3 Mar 1959 p 19-24. 
Long time strength of tubular steel specimens tested under 
internal hydrogen pressure at high temperatures; destructive 
testing of various types of steel; photomicrographs. 

Ob otsenke dlitel’noi relaksatsionnoi stoikosti pri vysokikh 
temperaturakh, E.A.KHEIN. Zavodskaya Laboratoriya v 25 n 
1 1959 p 83-7; see also English translation in Indus Labora- 
tory v 25 n 1 Jan 1959 p 86-92. Determination of high- 
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temperature relaxation strength for long periods; various 
methods of extrapolation of relaxation curves are analyzed 
and compared with test data on various steels and chromium- 
nickel base alloys in order to determine most reliable method. 


Impact. See also Metals Testing—Impact; Rails—Testing. 


Cratering Shock Wave Phenomena in Steel Plates at High 
Impact Speeds, E.B.MAYFIELD, J.W.ROGERS. J_ Applied 
Physics v 31 n 3 Mar 1960 p 472-3. Impact of aluminum 
projectiles on steel plates for impact velocities of 2500 m/sec 
to 3000 m/sec and about 1100 m/sec was studied; crater 
volume and penetration was measured; shock wave velocity 
from free surface was determined and particle velocity cal- 


culated; existing theory on cratering and penetration gave 
excellent agreement with observed values. 
Essais de resilience sur mouton vertical, A.CASTIELLO. 


Revue de Metallurgie v 57 n 6 June 1960 p 538-41. Vertical 
“ram”? impact test for steel; description of principle of 
method and apparatus; force required to stop fall of weight 
is measured indirectly by indentation method; by using this 
measurement, breaking load and impact resistance are then 
read from curve or calibration table. 


Influence de quelaues facteurs metallurgiques sur les re- 
sultats de l’essai de resilience, Y.MORILLON, D.LAJEU- 
NESSE, J.PLATEAU, J.CORDIER, R.BORIONE. Mémoires 
Scientifiques de la Revue de Métallurgie v 56 n 6 Nov 1959 
p 595-603. Effect of some metallurgical factors on results of 
impact tests; statistical study of effects of carbon (to 0.2%) 
on transition behavior in Charpy U noteh impact tests; in- 
fluence of phosphorus, nitrogen, and manganese, of final roll- 
ing temperature, and of cooling rate after austenitizing on 
ductile-brittle behavior of dead soft rimming steel. 


Prove di resilienza con alta velocita d’urto, A.BARTOCCI. 
Metallurgia Italiana v 52 n 9 Sept 1960 p 587-600. Results 
of high speed impact tests using round gun bullet are re- 
ported; impact speeds were 260-270 and 415-425 m/sec, 
corresponding to impact energy of 30 and 75 kgm, respec- 

tively; it was observed that during rupture of steel specimen, 
almost total energy of bullet is absorbed, with little dif- 
ferentiation of tenacity of specimen; tests were carried out 
during last war, but in author’s opinion their significance is 
still valid. 

Udarnaya vynoslivost stali 30KhGS, S.S.ERMAKOV. Metal- 
lovedenie i Termicheskaya Obrabotka Metallov n 2 Feb 1959 
p 34-6. Impact resistance of 30 KhGS steel (0.32% C, 1.16% 
Mn, 1.2% Cr, 0.99% Si); deseription of special cyclical im- 
pact testing machine designed to deliver 600 impacts per min, 
at either 25 or 60 kg/em, while notched samples are rotated 
15° after each impact; relationship established between im- 
pact resistance and tempering temperature; sketch, and 
graphical data. 

Low Temperature. Formaenderungsvermoegen und Bruch un- 
legierter Stahle, ete, ALKRISCH. Archiv fuer das Hisenhuetten- 
wesen v 31 n’2 Feb 1960 p 113-19. Plasticity and rupture of 


unalloyed steels under biaxial stress at low temperatures; 
rupture tests at +20, —30, and —70 C on tubular specimens 
of 11 normalized or aged 0.04-0.12% C steels under combined 
internal pressure and longitudinal stress; comparison of re- 
sults with those of tensile and notched bar impact tests; 
discussion emphasizes differences in stress distribution. 24 
refs. 

Verwendung von Staehlen fuer Temperaturen zwischen 


Raumtemperatur und —70 C, A.KELLER, W.A.STAUFFER. 
Schweizer Archiv v 26 n 3 Mar 1960 p 89-99. Use of carbon 
and low alloy steels for service at temperatures from room 
to —70 C; limits of applicability; notch impact resistance of 
unalloyed steels; relation of brittle fracture to notch impact 
resistance; taking of impact specimens and evaluation of 
test results; low temperature steels and how to weld them; 
aging and stress-relieving heat treatment; proposed acceptance 
tests. 

Machinability. See Steel—Machinability. 

Magnetic. See Steel Testing—Nondestructive. 


Nondestructive. See also Forgings—Testing; Materials Testing 

Nondestructive; Metals Testing—Nondestructive; Photog- 

raphy—High Speed; Rolling Mill Practice—Quality Control; 
Steel Testing—-Hardness. 


Effect of Dispersion and Velocity of Propagation of Lamb 
Waves During Ultrasonic Testing of Mild Steel Sheet, L. 
BEAUJARD, G.COLLETTE, C.DROUET. Brit J Non-De- 
structive Testing v 1 n 1 July 1959 p 7-11. Lamb waves are 
vibrational waves generated between two surfaces whose 
distance apart is of same magnitude as wavelength; they are 
now used in ultrasonic examination of metal sheets; condi- 
tions of propagation to obtain optimum working conditions 
are demonstrated and examples given. 


Effect of Microseparations in Steel on Ultra-Sonie Detec- 
tion of Inclusions and On Density After Cold Working, G.H. 
BOSS. Nondestructive Testing v 18 n 4 July-Aug 1960 p 237- 
41, 246. By use of electron microscope, it was discovered that 
inclusion reflects sound only when it contains sub-microscopic 
cracks, called microseparations; importance of microsepara- 
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tion is shown by example of generator rotor in which exten- 
sive inclusion was detected sonically after two yr of service; 
micrographs. 

18 MeV Mobile Betatron, W.H.LAWS, F.MALSCH, R. 
SCHITTENHELM, P.H.WAGNER. Welding & Metal Fabrica- 
tion v 28 n 9 Sept 1960 p 357-61. Siemens 18 Mev betatron 
was found to possess highest output energy together with 
maximum degree of image clarity, combined with high degree 
of mobility; four separate test series included examination of 
4-10 in. steel using artificial line cracks (ALC) of known 
dimensions, of 2-8 in. steel using AL and natural crack (NC 
of known dimensions, of 2-10 in. steel using two types of AL 
of known dimensions and NC of unknown depth, and of 
43g in. and 6 in. steel weld; betatron is eminently suitable 
for radiography of thick metals. 


Fehlerortung in  Feinblechen durch Ultraschall-Platten- 
wellen, H.WIEGAND, H.HENTZE. Materialpruefung Materials 
Testing Materiaux v 2 n 2 Feb 20 1960 p 45-50. Locating de- 
fects in sheet by ultrasonic waves; description of method and 
apparatus; reproduction and critical evaluation of results 
obtained on 0.3-0.5 mm 0.10% C steel sheet in intermittant or 
eontinuous testing; effect of layer of water on sheet on 
accuracy of results. 


Investigation of Residual Stress in Ferromagnetics Using 
Ultrasonics, W.J.BRATINA, D.MILLS. Nondestructive Test- 
ing v 18 n 2 Mar-Apr 1960 p 110-18. Study is part of research 
program in Metal Physies section of Ontario Research Founda- 
tion; ultrasonic attenuation characteristics were used to study 
residual stresses in low carbon steels; presence of residual 
stress was shown to be indicated by characteristics maximum 
in ultrasonic attenuation plotted vs applied stress or magnetic 
field. 


Messgrundlagen und Pruefmoeglichkeiten des Magnatest- 
Q-Verfahrens in der stahlerzeugenden Industrie, F.MICHAL- 
SKI, E.KEMENESY. Materialpruefung Materials Testing 
Matériaux v 2 n 2 Feb 20 1960 p 56-64. Principles underlying 
measurements of Magnetest-Q method; possible applications 
by steel producing industry; description of apparatus and 
type of measurements obtained by separation of ferrous 
products according to electric and magnetic properties; im- 
portance of adjustments and characteristics of specimen ; 
sources of error; application of method to sorting of rolled 
steel bars. 

Nondestructive Method to Detect Pipes and Cavities in Hot 
Steel Blooms During Rolling-Process by Means of Betatron, 
X-Ray-Image-Intensifier and Television-Setup, W.LUECKE- 
RATH, K.FINK, R.FLOSSMANN. Nondestructive Testing 
v 18 n 1 Jan-Feb 1960 p 27-34. Method uses 31 Mev-Betatron ; 
radiation image is viewed by X-ray image intensifier having 
effective primary screen diameter of 8.7 in. and highly sensi- 
tive image orthicon television equipment; method applied at 
Phoenix-Rheinrohr, AG, Duesseldorf, Germany; experiments ; 
design data, and test results. 32 refs. 


Nondestructive Testing in Steel Mill, W.A.BLACK. Metal 
Progress v 77 n 2 Feb 1960 p 104-8. Examples of three 
unique devices, seam depth indicator, Farrowtest tube tester, 


ae portable ultrasonic unit employed by Republic Steel 
orp. 


Nondestructive Testing of Steel and Steel Products, W.A. 
BLACK. Nondestructive Testing v 18 n 38 May-June 1960 p 
185-90. Approach used at Republic Steel Corp, Cleveland, 
Ohio in examining depths of cracks and seams in steel billets ; 
principle selected for investigation was based on eddy current 
induction; development of special equipment such as seam 
depth indicator, Farrowtest, and small ultrasonic tester; ex- 
amples of their use. 


Note sugli esami ad ultrasuoni, S.;CARDONA. Metallurgia 
Italiana v 52 n 3 Mar 1960 p 107-19. Notes on ultrasonic 
testing; review deals with methods employed by French, 
English, German and Italian railways in ultrasonic inspection 
of railway axles; examples of cracks revealed on locomotive 
axles Hi ultrasonic control as acceptance standard for railroad 
materials; ultrasonic inspection of welds. 30 refs. 


Recent Theories about Technical Radiography, R.WIDEROE. 
Brit J Non-Destructive Testing v 1 n 2 Dee 1959 p 28-31. 
Increased use of megavolt radiation for nondestructive test- 
ing has brought about change in methods of analysis; review 
of newer theories and empirical results derived from certain 
basic assumptions; simplified theory of fault detectability ; 
edge scattering ; future development of technical radiography ; 
image amplification system with gain of about 1000 would 
make betatron radiography feasible with reasonable exposure 
times up to steel thicknesses of 80 em. 


Roentgenographie Investigation of Deformed Steel by Means 
of Micro-Beams—2, M.E.FUKS, L.E.GOL’DSHTRIN. Physics 
of Metals & Metallography v 6 n 4 1958 p 91-9. English 
translation of article indexed in Engineering Index 1959 p 
1360 from Fizika Metallovy i Metallovedenie Apr 1958. 

Spot Sheet Flaws in Fast Runs. Iron Age v 184 n 19 Nov 
5 1959 p_ 97. Ultrasonic inspection equipment installed by 
Chrysler Corp detects lamination defects 1 in. or greater in 
sheet steel, during unwind from coil; arrangement enables 
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grading of material prior to stamping operation; saves costly 
production time and labor man-hours formerly expended in 
processing sheet after stamping had been performed; unique 
signaling device sprays defective section with purple dye at 
travel speeds of 400 fpm; description of operation of re- 
flectoscope manufactured by Sperry Products Ine. 


Ultraschall—nur eines der Verfahren zur Werkstueckprue- 
fung von Gussteilen, R.SCHINN. Giesserei v 46 n 26 Dec 17 
1959 p 977-80. Ultrasonics as one of several methods for 
testing cast structural parts; effectiveness of nondestructive 
testing by ultrasonic methods is illustrated by examples of 
defective cast steel steam turbine parts. 


Zerstoerungsfreie Pruefung von Stahlguss. Materialprue- 
fung Materials Testing Materiaux v 2 n 7 July 20 1960 p 
230-5 (discussion) 235-40. Nondestructive testing of steel cast- 
ings; two papers as follows: Routine inspection, by nonde- 
structive testing methods, of steel castings for high tempera- 
ture, high pressure service, H.ZEUNER, 230-3; Experience 
in nondestructive testing of steel castings for steam turbine 
construction, R.SCHINN, 233-5. 


Beitrag zur Spannungsmechanik bei behinderter 
Verformung, K.LOETSCH. Oesterreichisches Ingenieur-Archiv 
v 13 n 3 1959 p 151-75. Stress mechanics in case of impeded 
deformation; experimental determination, on tenfold linearly 
enlarged notch-impact specimens of Charpy and Schnadt 
type, respectively, of effect of acuteness of notch, specimen 
width, and specimen shape on stress distribution in notch 
during elastic or plastic loading; notched bars made of 
structural steel; results used for calculation of degree of 
multiaxiality of stress conditions. 

Bestamning av omslagstemperaturen med dragprovstavar 
forsedda med anvisning och med V-skarade miniatyrslagprov, 
C.PFEIFFER. Jernkontorets Annaler v 143 n 11 1959 p 
767-86. Determination of transition temperature by notched 
tensile test bars and by V-notched miniature impact test 
bars; it is shown that static tensile testing of bar with very 
sharp notch gives excellent indication of transition tempera- 
ture permitting testing of material in full plate thickness; 
good correlation with Charpy V-notch test obtained. 

Comparison and Analysis of Notch Toughness Tests for 
Steels in Welded Structures, H.H.JOHNSON, R.D.STOUT. 
Welding Research Council—Bul Series n 62 July 1960 28 p; 
see also abstract in Welding J v 39 n 11 Nov 1960 p 493s- 
501s. Survey of notch toughness literature; new data dis- 
cussed; notch toughness tests for welded steel are considered 
with respect to correlation of results, influence upon cor- 
relation of important testing variables and significance with 
respect to service performance. 37 refs. 

Criteri di valutazione della resistenza alla _ fragilita 
d’intaglio, F.CAPPELLI, G.TESTERO. Metallurgia Italiana 
v 52 n 3 Mar 1960 p 97-106. Criteria for evaluation of 


notch toughness; testing of carbon weldable steel, with 
special reference to low temperature notched bar impact 
tests. 


Dauerschwingversuche an _ gekerbten Proben mit Fuell- 
schweissungen, H.WOLF. Schweissen u Schneiden v 12 n 1 
Jan 1960 p 10-14; see also English abstract in Engrs’ Digest 
v 21 n 3 Mar 1960 p 92-4. Alternating fatigue tests on 
notched (steel) specimens with notches partly filled-in by 
welding; it is shown that, under load, stresses at notch 
bottom are decreased when weld metal used to ‘“‘line’”’ notch 
has lower modulus of elasticity than base metal; in rotating 
beam fatigue tests, resistance of notched specimens was in- 
creased 20-35% by fill-in welding. 


Effect d’entaille sur la fragilité des aciers doux, P.E. 
LAGASSE, F.MARQUET. Mémoires Scientifiques de la Revue 
de Métallurgie v 56 n 6 Nov 1959 p 629-39. Effect of notch on 
brittleness of mild steels; results of more than 100 impact 
tests each on six different steels are correlated with appear- 
ance of fracture; area of rupture of Charpy V-notch speci- 
men was held constant but notch geometry varied; data 
demonstrate how criteria of evaluation of brittleness have 
different degrees of sensitivity to notch sharpness, depending 
on metallurgical characteristics of steels. 


High-Stress, Low-Cycle Fatigue Properties of Notched Alloy 
Steel Specimens, S.YUKAWA, J.G.McMULLIN. ASTM Bul n 
241 Oct 1959 p 38-40. Two types of notched plate specimens 
and notched bend test specimen were subjected to tension- 
only (zero stress ratio) fatigue loading at nominal stresses 
of 50% or more of their static strength; specimens failed in 
less than 10,000 load cycles; single applications of loads 10 or 
20% above repeated load appeared to extend fatigue life of 
small notched plate specimens. 


Korelace mezi vrubovou houzevnatosti a plochou krehkenho 
lomu. V.KOMAREK. Hutnicke Listy v 14 n 9 Sept 1959 p 
753-8. Correlation between notch impact strength and brittle 
fracture; linear dependence found between relative notch 
jmpact strength and brittle fracture for 0.6% C steel test 
bars with 3 mm notch; narrow statistical correlation of both 
values demonstrated; derived regressive relationship can be 
used to advantage for evaluation of notch impact strength in 


transition zone. 
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Notch Sensitivity in High-Strength Sheet Materials, G.M. 
ORNER, C.H.HARTBOWER. Welding J v 39 n 4 Apr 1960 
p 147s-59s. Notch sensitivity and several techniques for its 
measurement discussed; Charpy test is highly informative and 
economical test for notch sensitivity in 0.040 in. thick sheet; 
correlation between Charpy energy and critical elastic- 
energy release rate (Gc) demonstrated for tough and moder- 
ately tough sheet materials; correlation also shown between 
critical crack length (at 0.2% yield stress) and Charpy “‘notch- 
toughness index’”’; formulas derived for obtaining approximate 
values for Ge. 

Notch Sensitivity in Steel, E.AAGERMAN. Acta Polytechnica 
Seandinavica (Mech Eng Series 8) n 288 1960 44 p. Phe- 
nomenon of notch effect, manifested as reduction of fatigue 
strength of machine part whenever stress field is disturbed 
by fillets, grooves, or holes, cannot be accurately calculated, 
and can be determined only by experimentation ; attempt made 
to select, by statistical means, best of number of empirical 
formulas for calculating notch effect, which have been pub- 
lished in technical literature; method proposed, considers 
safety factor associated with probability of fracture. 


Some Observations on Kinzel and Drop-Weight Tests, S.A. 
AGNEW, M.D.MITTELMAN, R.D.STOUT. Welding J v 39 
n 5 May 1960 p 205s-1ls. Report of study conducted at Lehigh 
University for Weldability Committee of WRC, aimed toward 
better understanding of factors which control results ob- 
tained from Kinzel and drop-weight tests for measurement of 
notch ductility of steels used in welded structures. 


Temperature and Microstructure Dependence of Size Effects 
in Notched Bend Tests of Some Alloy Steels, S.YUKAWA. 

“Am Soc Metals—Preprint n 238 for meeting Oct 17-21 1960 
11 p. 50% fibrous transition temperatures as measured by 
Charpy tests were found to be useful in evaluating size effect 
sensitivity of steels; at test temperatures considerably below 
transition temperature, increase in size of severely notched 
specimens leads to decrease in strength; by altering micro- 
structure, transition temperature is changed; concepts of 
limiting notched bend strength and modified Griffith theory 
of fracture discussed. 

Surface. Messungen der Oberflaechenrauheit von kalt gewalztem 
Stahlband etc, W.LUEG, U.KRAUSE. Stahl u Eisen v 79 n 25 
Dec 10 1959 p 1837-43. Measurement of surface roughness of 
cold rolled steel strip and of cold drawn wire and bars; 
report of cooperative determinations at several laboratories 
of magnitude and distribution of roughness of same specimen 
taken from commercial products; it is concluded that with 
available instruments roughness of rolled surface can be 
reliably evaluated; reported average roughness depths in 
drawn surfaces are of questionable reliability, however. 


Ultrasonic. See Steel Testing—Nondestructive. 

Wear. See Wear of Materials. 

STEEL WORKS. See Iron and Steel Plants. 

STEERING EQUIPMENT. See Automobiles—Steering Systems ; 
Ships—Steering Equipment; Vehicles—Steering. 

STELLARATORS. See Nuclear Energy—Fusion. 

STELLITE. See Metals and Alloys—Hard Facing; Steam Tur- 
bines—Manufacture. 


STEREOPHONIC EQUIPMENT. See Radio Broadcasting— 
Stereophonic; Sound Recording and Reproduction—Stereo- 


phonic. 

STEREOSCOPIC VISION. See Visibility and Vision—Stereo- 
scopic. 

STERILIZERS 

Standards. Horizontal Cylindrical Hospital Sterilizers—Pressure 


Steam Type. Brit Standards Instn—Brit Standard n 3219 
1960 22 p. Standard specifies requirements for sterilizers for 
dressings, instruments and utensils, and for bottled fluids. 


Horizontal Rectangular Hospital Sterilizers—Pressure Steam 
Type. Brit Standards Instn—Brit Standard n 3220 1960 21 p. 
Standard specifies requirements for sterilizers for dressings, 
instruments and utensils, and for bottled fluids, first two 
operating at maximum of 32 psig 276 F, and latter at 20 
psig and 259 EF; additional requirements for sterilizers to be 
installed in zone of risk associated with use of flammable 
anaesthetics are specified. 

Hospital Pressure Sterilizers for Water. Brit Standards 
Instn—Brit Standard n 3213 1960 21 p. Standard specifies 
requirements for pressure sterilizers for water, operating at 
temperature of not less than 250 F (121 C) and made to 
design pressure of 20 psig, having nominal capacity of 5, 10, 
15 and 20 imperial gal; provision is made for two classes of 
sterilizer, where atmosphere is unlikely to contain, and where 


it may contain, anesthetic vapors in explosive concentra- 
tions. 
STIGMATORS. See Electron Optics. 


STILLING BASINS. See Dams—Models; Hydraulic Jump; Hy- 
draulic Laboratories; Hydraulic Structures; Spillways. 


STILLS. See Distilling Apparatus. 
STIRLING ENGINES. See Air Engines. 
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STOKERS 


See also Boiler Control—Combustion; Boiler Firing—Coal ; 
Coal—Combustion ; Coke; Refuse Incinerators. 


GWB-Vekos Stoker. Steam Engr v 29 n 836 Nov 1959 p 
45-9. New type of coal burner has no moving parts in com- 
bustion chamber; coal enters at top of furnace from vortex 
chamber and by control of coal feeder, conveyor rates, and 
air, is caused to be distributed in uniform pattern on grate; 
intended to permit burning of wide range of coals at high 
efficiency; description of design, construction, operation, and 
control; sketches and photographs. 


New Automatic Stoker Under Test. Coal Utilization v 14 
n 2 Feb 1960 p 23. 500 lb/hr hydraulically operated Gough 
stoker is installed in type D Fitzgibbons boiler with heating 
surface area of 608 sq ft and output of 3,060,000 Btu per hr; 
coal is fed through conveyor; ash passes over rear end of 
stoker into screw conveyor and is discharged; stoker grate 
consists of single boiler plate with four pairs of rectangular 
openings; grate is water cooled. 

Performance of Small Industrial-Type Anthracite-Burning 
Stokers: ASME Code Tests, R.F.TENNEY, J.W.ECKERD. 
US Bur Mines—Report Investigations n 5607 1960 57 p. Per- 
formances of four stokers under identical 74-hp steam boilers ; 
capacity, heat efficiency at each fuel rate, and heat loss have 
been estimated; tests show that rice anthracite can be burned 
at heat conversion efficiencies of 82% or more under con- 
tinuous firing; these high efficiencies are maintained with 
fuel inputs 30% higher and lower than peak efficiency rate. 

Technical Manual On Single Retort Underfeed Stokers. Air 
Pollution Control Assn—J v 9 n 38 Nov 1959 p 145-56. 
Recommendations and standards, providing basic information 
for purpose of improving performance and reducing air 
pollution from underfeed stokers, relative to design, installa- 
tion, and performance thereof and which should ensure com- 
fort, convenience, cleanliness and economy of operation; data 
includes selection and sizing criteria, heat release rates, 
chimneys and breechings, stoker coal specifications, over-fire 
jet systems, and glossary of terms. 

STONE. See Concrete Aggregates; Limestone; Mineral In- 
dustry and Resources; Quarries and Quarrying; Railroad 
Maintenance of Way; Rock; Rock Drilling. 

STONE CRUSHERS. See Crushers. 

STORAGE. See Ammonia—Storage; Chemicals—Storage; Coal 
Storage; Cold Storage Plants; Explosives—Storage; Food 
Products—Storage; Gas Storage; Materials Handling; Petro- 
leum Gas, Liquefied——Storage; Photographie Film—Storage; 
Stores Control; Warehouses. 

STORAGE BATTERIES. See Electric Batteries. 

STORE BUILDINGS 


See also Air Conditioning—Store Buildings; Electric Light- 
ing—Store Buildings; Heating—-Store Buildings; Shopping 
Centers. 

Building Types Study 280—Retailing and Automobile, V. 
GRUEN. Arch Ree v 127 n 3 Mar 1960 p 191-210. Develop- 
ment of design, size, and location of retail store structures as 
affected by growing use of automobile; problems of urban 
shopping centers and downtown revitalization; pedestrian 
eases in Manhattan by traffic zoning. 

STORES CONTROL. See Aircraft Plants—Stores Control; In- 
ventory Control. 

STORM SEWERS. See Sewers 

STOVES 

Gas. See Gas Appliances—Standards. 


Solar. Stationary Solar Energy Concentrator, P.B.ARCHI- 
BALD. Solar Energy vy 111 n 4 Dee 1959 p 65-6. Parabolic re- 
flector having short focal length will keep sun’s rays focused 
within small area for several hours without employment of 
heliostat mechanism; its use as steam generator and as stove 
is described. 

STRAIGHTENING MACHINES 


Das_ elastisch-plastische Biegen von Rundstaeben ete, O. 
PAWELSKI, W.LUEG. Stahl u Eisen v 79 n 25 Dee 10 1959 
p 1852-62. Theory of elastic-plastic bending of round bars and 
its application to straightening process in 3-roll straightening 
machines; calculation of bending moment as function of elon- 
gation in bending, and determination of elastic-plastic bound- 


Storm. 


aries; application of results of efficient design an@ operation 
of straightening machines; tests to prove correctness of 
theory. 


Hydraulische Streckmaschinen, W.DOHRN, H.SANDHERM. 
Zeit fuer Metallkunde v 51 n 4 Apr 1960 p 193-8. Hydraulic 
stretching machines; illustrated review of functions and dif- 
ferent designs of maehines used for stretching, straightening, 
and untwisting of light- or heavy-metal extruded or rolled 
sections, or sheet; auxiliary equipment, drives, and control. 

STRAIN GAGES 

See also Concrete Reinforceement—Testing; Concrete Test- 
ing; Electric Control; Electric Measuring Bridges; Materials 
Testing Apparatus; Metals Cutting—Forece Measurement; 
Mines and Mining—Rock Pressure; Natural Gas Pipe Lines— 


STRAIN GAGES—Continued 
Testing ; Petroleum Pipe Lines—Control; Pipe Lines—Testing ; 
Rockets and Missiles—Instruments; Rockets and Missiles— 
Stresses; Scales and Weighing ; Seismographs ; Soils—Testing ; 
Stresses; Torque Meters; Transducers—Testing. 


Die Querdehnungsmessdose in der spanlosen Formung, F. 
FAULHABER. VDI Zeit v 102 n 7 Mar 1 1960 p 262-4. Strain 
gage for measuring transverse expansion in plastic deforma- 
tion; description of principles, design, application, and ad- 
vantages of strain gage used, e.g., with forging hammers 
and high velocity presses; gage measures transverse expansion, 
instead of elastic compression in direction of stress, of 
axially loaded steel cylinder; curve obtained is evaluated 
by conventional mechanical, optical, pneumatic, or electric 
indicators. 

Extensometer for Semi-Rigid Materials, C.D.KINLOCH, 
N.E.WATERS. J Sci Instruments v 37 n 8 Mar 1960 p 93-5. 
Differential capacitance extensometer is capable of measur- 
ing extensions between 1 and 50% on unstrained gage length 
of 1 in.; with this instrument, complete tensile stress-strain 
curves to point of rupture of test piece may be obtained on 
semi-rigid materials. 

High-Frequency Strain Gauge and Accelerometer Calibra- 
tion, J.S.NISBET, J.N.BRENNAN, H.I.TARPLEY. Acousti- 
cal Soe America—J v 32 n 1 Jan 1960 p 71-5. Method and 
apparatus for calibrating bonded wire resistance strain gages 
in range 2 to 20 ke; use of high-Q resonant bars with such 
gages for calibrating accelerometers at high frequencies. 


High-Temperature Strain Gages Check Out Jet-Engine 
Blades, J.N.CANFIELD. Iron Age v 185 n 22 June 2 1960 
p 72-3. Turbine blades on jet engines have to withstand 1700 
F at speeds above 10,000 rpm; tests establish criteria for 
dependable service; most commonly used strain gage is metal- 
foil type, consisting of thin specially-alloyed grid with tabs 
for making electrical connections; gage installation must be 
ultra thin so that aerodynamic function of blade is not dis- 
tributed; manufacture of gages, and their applications are 
described. 


Magnetoresistive Effects in Metallic Resistance Strain Gages, 
J.GUNN. ISA-Proec Preprint 3-H60 for meeting Feb 1-4 1960 
4 p. Empirical information on resistance change in Elinvar 
strain gages when used in steady magnetic field; means of 
preventing or correcting errors resulting from this effect, 
which can be large. 


Measuring Strain to 1000 F, R.L.LHANNAH, A.M.KINAN. 
Instruments & Control Systems v 33 n 7 July 1960 p 1166-8. 
How undesired “apparent strain’? signal appearing in strain 
gages due to temperature change, can be compensated by 
bucking voltage from thermocouple whose output is made to 
equal apparent signal; either bridge excitation or thermo- 
couple output, or both can be adjusted. 


Multipoint Digital Strain-Gauge Recorder, J.R.STURGEON. 
Soe Instrument Technology—Trans v 11 n 4 Dee 1959 p 213- 
20 (discussion) 220-2. In instrument described, selector switch, 
coupled to recorder and designed to reduce errors due to 
conductor resistance and line interference, enables set of 216 
readings to be taken in less than 2 min; long seale-length 
eliminates need to balance strain gages before measurement ; 
recorder uses galvanometer amplifier and is insensitive to 
signals of frequencies higher than 10 c/s. 


On Curvilinear Strain Gage for Stress Analysis, S.NEGORO. 
Kyushu Univ——Research Inst for Applied Mechanics—Report 
v 7 n 25 1959 p 117-62. Strain gage is proposed whose basic 
domain is small ring surrounding point at which strain is 
to be determined; formula is deduced which enables rec- 
tangular components of strain to be caleulated from linear 
components in curvilinear directions of gages on _ ring 
domain. 


Oscillator Measuring Equipment for Vibrating-Wire Gauges, 
W.H.WARD, J.E.CHENEY. J Sci Instruments v 37 n 3 Mar 
1960 p 88-92. New instrument utilizes variable-frequency 
electronic oscillator, which is continuously checked against 
tuning-fork and regularly checked by time signals; two models 
of instrument, covering frequency range of about 250 to 2500 
cps, gave very satisfactory performance under difficult condi- 
tions on civil engineering projects. 


Pressure Gage with Aneroid-Electrical Measuring Element, 
M.B.MAIZEL. Measurement Techniques (Translation of Iz- 
meritel’naya Tekhnika) n 1 Jan 1959 p 15-18. Newly developed 
and tested device for measuring absolute pressure, which 
incorporates aneroid case with strain gage wire grids as 
sensitive elements and automatically records indications as 
numbers on paper tape. 


Use of Resistance Strain Gauges, K.G.MANTLE, E.PROC- 
TER. Engineer v 209 n 5435 Mar 25 1960 p 527-8. Methods 
and materials for obtaining satisfactory bond between gage 
and surface to which it is attached, acceptance tests, and 
protection of gages, are explained; protection and use of 
gages on inside Rl of vessels subjected to hydraulic 
pressure; wiring diagram for multichannel strain - 
tation for portable unit is shown. weer ae 

Amplifiers. Amplifier for Strain Measurement with Wire Re- 
sistance Gages, K.V.SEMENOV, V.V.SPIROV. Measurement 
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STRAIN GAGES—Continued 


Techniques (Translation of Izmeritel’na i 

ya Tekhnika) n 6 Novy- 
Dec 1958 p 655-9. Features of a-c amplifier, having no phase 
sensitive channel, gage bridge of which is supplied by d-c; 
use of amplifier in conjunction with fast switching apparatus 


makes it possible to register strains during relatively short 
time at many points. 


Calibration. Dynamic Strain Calibrator, M-HALIO. Electronic 
Industries vals n 12 Dee 1959 p 104-9. Dynamic strain cali- 
brator described which is designed for use with recording 
system to obtain data for ordnance equipment design; calibra- 
tor serves to calibrate recording system for oscillogram de- 
flection vs change in resistance of gage; calibrator consists 


of ee parts, strain calibration unit and electronic switching 
unit. 


Data Processing. RATRASE, High-Capacity, Low-Level Auto- 
matic Data Handling System, G.F.MOONEY. IRE Nat Con- 
vention Rec v 7 pt 9 (Human Factors in Electronics, etc) 
1959 .P 167-76. High capacity, low level, automatie data 
handling system designed to record static strain measurements 
described; input data derived from strain gages converted 
from analog to digital form, then recorded on magnetic tape 
using IBM 704 format; two playback modes included so that 
information can be transferred to paper tape or decimal 
counters for quick look purposes. 


Testing. Ueber das Kriechen von Dehnungsmesstreifen unter 
statischer Zugbelastung, C.ROHRBACH, N.CZAIKA. Archiv 
fuer Technisches Messen n 287, 289, 290 Dec 1959 p 255-8, 
Feb 1960 p 35-8, Mar p 55-6; Materialpruefung Materials 
Testing Matériaux v 2 n 3 Mar 20 1960 p 98-105. Creep of 
strain gages as rheological problem; description of methods 
and apparatus for determining creep of gages and properties 
of their components (including temperature dependence of 
E-modulus of plastics) ; model tests to demonstrate cause of 
creep; discussion of possible use of strain gages in determin- 
ing creep of materials, such as steel and plastics. 


STRATOSPHERE. See Ionosphere. 
STRAW. See Pulp Materials—Straw. 
STREAM FLOW 


See also Drainage; Floods; Hydrology; Rivers; Runoff; 
Snow Surveys; Water Resources; Watersheds. 


Changes in Streamflow Data Collection Program of USGS, 
J.V.B.WELLS. AWWA—J v 52 n 6 June 1960 p 735-41. 
Program has been improved by: modifying basic-data col- 
lection program to provide more data at more locations at 
more reasonable costs, making basic data available in more 
usable form, streamlining reporting procedures to make in- 
formation available when and where it is needed, and carrying 
on research to develop better equipment, more and better 
techniques. 


Comparison of Stream Velocity Meters, F.W.TOWNSEND, 
F.A.BLUST. ASCE—Proc v 86 (J Hydraulics Div) n HY4 
Apr 1960 pt 1 Paper n 2438 p 11-19. Description of US Lake 
Survey method of making stream flow measurements; com- 
parisons of current velocities simultaneously measured by 
cup and serew type meters in lower Niagara River; conclusion 
is reached that two types of meters give identical results. 

Flow Resistance in Sinuous or Irregular Channels, L.B. 
LEOPOLD, R.A.BAGNOLD, M.G.WOLMAN, L.M.BRUSH, Jr. 
US Geol Survey—Professional Paper n 282-D 1960 p 111-34. 
Presence of free water surface allows possibility of departure 
from relationship of resistance to square of velocity; experi- 
mental evidence that such departure may be abrupt, with 
marked increase of resistance; condition under which this 
discontinuous increase in resistance occurs is definable by 
mean Froude number for whole flow which may be as small 
as 0.4. 

New Development in Current Meters, A.J.WOODS, D.H. 
MACMILLAN. Dock & Harbour Authority v 40 n 469 Nov 
1959 p 205-8. Results of trials near Calshot Light Vessel, at 
entrance to Southampton Water, using new direct reading 
current meter designed and made by Kelvin Hughes, and 
arranged for observations to cover continuously, and at short 
intervals, two consecutive Spring tidal cycles of equal range 
monitored during daylight hours by vertical spar observations ; 
observing ship was moored tautly in depth of 38-ft at low 
water springs; description of console bearing indicator dials 
and of underwater unit; plan of site. 

Some Aspects of Shape of River Meanders, R.A.BAGNOLD. 
US Geol Survey—Professional Paper n 282-E 1960 p 135-44. 
From consideration of probable nature of flow resistance in 
curved channels, simple dynamical model is proposed to relate 
resistance to criterion of bend curvature applicable both to 
closed pipes and to open channels ; theory indicates that re- 
sistance should fall to minimum when radius of channel curva- 
ture bears certain critical ratio to channel width. 

STREAM GAGING. See Flood Control; Water Resources. 

STREAM POLLUTION. See Water Pollution. 

STREAMS. See Flood Control; Hydrology ; Inland Waterways ; 
Rivers. 

STREET CLEANING. See Roads and Streets—Snow and Ice 
Control. 


STREET LAMPS. See Street Lighting. 
STREET LIGHTING 


. See also Electrie Lamps—Filaments; Illuminating Engineer- 
ing; Photometry; Public Works. 


Die Anwendung des Begriffes “Leuchtdichte der Strassen- 
decke’”’ in der Praxis der oeffentlichen Beleuchtung, J.B.de 
BOER. Assn Suisse des Electriciens—Bul v 51 n 12 June 
18 1960 p 585-95. Application of notion of “street surface 
illumination density’”’ in practice of public illumination; 
simple graphical method for determination of density; transis- 
torized photoelectric telephotometer. 


Eine neue Strassen- und Brueckenbeleuchtung, M.BOIB, A. 
SZYMANSKI, H.C.ZUELLIG. Aluminium v 36 n 1 Jan 1960 
p 28-30. New kind of street and bridge lighting; illustrated 
description of lighting system (fixtures of extruded aluminum 
sections, cold cathode ray tubes) installed in handrails of 
bridges to give more light, without glare, in interest of 
traffic safety. 


Elements intervenant dans la perception visuelle en eclairage 
public, ACCHAUCHEREAU. Societe Francaise des Electriciens 
—Bul v 9 n 106 Oct 1959 p 610-20. Factors involved in 
visual perception of public lighting; analysis of factors in- 
volved in design of highway lighting systems such as color 
of light, shadows of objects on roadway, and contrast crea- 
tion; psychological factors, including perception, concentra- 
tion of interest, memory and imagination. 


Light and Road Safety, W.GLANVILLE. Illum Eng Soc— 
Trans v 25 n 2 1960 p 69-85. Summary of research at Road 
Research Laboratory of Dept Scientific and Industrial Re- 
search in Great Britain; importance of improving seeing at 
night; road illumination problem, and _ visibility in lighted 
streets and effect of road surface; reflection characteristics of 
road surfaces, and relation between skidding and light re- 
flecting properties of road surfaces; experimental low-cost 
street lighting system on main roads outside built-up areas; 
vehicle lighting. 


Lighting City Street. lum Eng v 54 n 11 Nov 1959 p 
705, v 55 n 1, 7 Jan 1960 p 38, July p 385. Nov 1959: 
Installation at Wauwatosa, Wis, is designed to provide good 
nighttime visibility on divided traffic artery having curb to 
curb distance which varies from 60 to 100 ft; 480-v 
multiple wiring system is used; average maintained level of 
illumination of 1.2 ft-ec is provided by mercury street light- 
ing luminaires; each luminaire is mounted at 30 ft above 
the roadway and equipped with one 20,000-lumen, 400-w 
mercury lamp. Jan 1960: Details of installation at Franklin 
Park, Ill, designed to provide good roadway illumination in 
city’s business district to facilitate local pedestrian and 
vehicular traffic; street lighting luminaires, each equipped 
with four 72-in. cool white high output fluorescent lamps, are 
used, mounted at height of 30 ft on American Concrete poles, 
have 2-ft bracket spans; illumination varies from 1.1 to 1.5 
ft-c. July: Details of installation of Fourth South St, Salt 
Lake City, Utah, which is state highway with heavy traffic; 
spacing of posts is 108 ft on both sides for total of 14 posts 
for 2-block section; “‘T’? luminaires consist of one unit con- 
taining four 72-in. 1500-ma fluorescent lamps mounted on 
2-ft bracket at right angles to curb and tipped upward 15° 
above horizontal; other two units, each containing two 
lamps, are mounted horizontally on 2-ft brackets parallel to 
curb, one on each side of post; lighting data sheet. 


New Developments in Field of Roadway Lighting, C.H. 
REX. Traffic Eng v 30 n 6 Mar 1960 p 15-25, 28. Aids 
available for improvement of night motor vehicle transporta- 
tion, classified as follows: products efficient and effective in 
producing good seeing; improved roadway lighting practice 
essential for improvement of night transportation; ratings 
for evaluation of visual seeing effectiveness of roadway 
lighting systems; instrumentation developed for field meas- 
urement of seeing factors; report on foreign achievements. 


Relative Visual Comfort Evaluations of Roadway Lighting, 
C.H.REX, J.S.FRANKLIN. Illum Eng v 55 n 3 Mar 1960 p 
162-72 (discussion) 173-4. Relative visual comfort studies were 
conducted at Outdoor Lighting Dept, General Electric Co, 
Hendersonville, NC, using Guth Evaluator and outdoor full- 
scale roadway lighting laboratory; details of evaluation and 
computed rating method; BCD (borderline-comfort-discomfort) 
evaluation; observer data by means of indoor laboratory BCD 
population study involving 50 people are in agreement with 
work by previous researchers. 29 refs. 


Road Surfaces, Seeing and Driving, J.M.WALDRAM. 
Engineer v 210 n 5463, 5464 Oct 7 1960 p 594-6, Oct 14 
p 632-4. Review of some recent studies on road surfaces 
and their effect on seeing and driving. Oct 7: Pre-war con- 
cepts of mechanism of street lighting and modifications re- 
quired in design to match present day changes in properties 
of road surfaces. Oct 14: Studies on visibility and accidents ; 
general conclusions on existing installations, and on methods 
for improving street lighting. 

Traffic Operations as Related to Highway Illumination and 
Delineation, A.TARAGIN, B.M.RUDY. Pub Roads v 31 n 3 
Aug 1960 p 59-66, 71. Study to evaluate effectiveness of road- 
side delineation, pavement markings and combination of 
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STREET LIGHTING—Continued 
delineation and markings under conditions of full,partial and 
no highway lighting; results showed no significant differences 
with respect to average vehicle speeds, lateral placements, and 
clearances between vehicles, under various conditions of 
illumination and delineation. 

Fluorescent. See also Electric Lamps—Fluorescent. 

Controlled Cooling Boosts Outdoor Fluorescent Lamp Out- 
put, H.A.VAN DUSEN, Jr. Elec Light & Power v 38 n 10 
May 15 1960 p 92-5. How Peltier thermoelectric eooling can 
increase light output of fluorescent lamps, used in outdoor 
fixtures, vary considerably under normal operating conditions ; 
luminaires equipped with such cooling device cost less per 
lumen to operate, provide uniform light output independent 
of ambient temperature and weather conditions, and operate 
at higher efficiencies. 

STREET SIGNS. See Roads and Streets—Signs. 

STREET TRAFFIC ACCIDENTS. See Street Lighting; Street 
Traffic Control. 

STREET TRAFFIC CONTROL 

See also City Planning; Roads and Streets—Intersections ; 
Traffic Surveys; Transportation. 

Beitrag zur Berechnung signalgesteuerter Strassenknoten, 
E.KNOLL. Stresse u Autobahn v 10 n 11 Nov 1959 p 444-51. 
Caleulation of signal controlled road intersections; formulas 
and diagrams are derived for calculation of efficiency of 
signal control at single intersections, depending on delays by 
period-fluctuations ; nonuniformity of time intervals which 
lower efficiency, can be calculated by Poisson’s probability 
distribution theory. 


Developing Uniform Traffic Rules Within Metropolitan Area, 
D.J.HANSON. Traffic Quarterly v 14 n 2 Apr 1960 p 199-211. 
Problems created by fact that more than 100 separate govern- 
mental agencies have authority over traffic regulations and 
controls in St Louis Metropolitan area; method selected to 
adjust intergovernmental relations was establishment of 
metropolitan district for functional administration of services 
common to area; district plan for seven services; organizing 
division of traffic; traffic signal indications; importance of 
uniformity. 

Experimentelle Methoden in der Strassenverkehrstechnik, 
K.KRELL. Strasse u Autobahn v 10 n 2 Feb 1959 p 71-5. 
Experimental methods in street traffic control; possibility 
and advantages of laboratory studies; simulated disturbances, 
changes of traffic, and effects of signal control can be studied 
in laboratory; experimental time interval distribution; factors 
can be calculated by electronic computer; method is inexpen- 
sive, flexible, versatile and reliable. 


Problem of Amber Signal Light in Traffic Flow, D.GAZIS, 
R.HERMAN, A.MARADUDIN. Operations Research v 8 n 1 
Jan-Feb 1960 p 112-32. Theoretical analysis and observations 
of behavior of motorists confronted by amber signal light; 
influence of this behavior on speed of approach to inter- 
section is analyzed; criteria for design of amber signal light 
phases through whose use ‘dilemma zones’ can be avoided, 
in interest of overall safety at intersections. 


Use of Travel Time as Factor in Rating Urban Streets, 
T.B.DEEN. Traffic Eng v 30 n 4 Jan 1960 p 13-18, 24. Travel 
time study is conducted as part of Nashville Metropolitan 
Area Transportation Study which includes origin-destination 
study, land-use inventory and _ projection, highway traffic 
assignment, complete parking studies, accident analysis, 
street and highway physical inventory, capacity study, transit 
svrveys, etc; travel time study is based on Street Use Plan; 
details of measuring travel time information on urban street 
systems; advantages and limitations. 


Great Britain. Effect on Driver Behaviour of Painting ‘Halt’ 
or ‘Stop’ on Road at Junctions with ‘Halt’ Signs, S.J.OLDER. 
Surveyor v 119 n 3537 Mar 19 1960 p 279-82. Observations 
indicate that effect of painting ‘Halt’ on carriageway was 
that extra 7% of drivers made some effort to conform to 
requirements of ‘Halt’ sign; there were about 50% fewer 
personal-injury accidents to vehicles emerging from minor 
road at sites with additional ‘Halt’ or ‘Stop’ road markings 
than at normal ‘Halt’ sign sites. 


Traffic Congestion—Its Causes and Consequences, (C.T. 
BRUNNER. Chartered Surveyor v 92 n 9 Mar 1960 p 476-84. 
Slowing down of average traffic speeds to 6 mph in large 
cities, means £200 million loss in leisure time as compared 
to reasonable 25 mph speed; causes of traffic congestion ; 
problems of parking, loading, parking meters, and use of 
Paris parking disks; “pink zones” in city centers for 
vehicles; effects of traffic congestion and restri¢tions on land 
values in affected centers. 


Urban Traffic Congestion, D.F.ORCHARD. Instn Mun 
Engrs—J v 86 n 12 Dee 1959 p 345-68, 376. Review of traffic 
problems for existing large towns, new town or for extension 
of small existing towns; final solution can come only from 
proper combination of all measures, improvement of traffic 
handling facilities combined with measures to prevent traffic 
from increasing; traffic must be prevented from concentrat- 
ing by proper town planning. 


Instruments. 


Parking. 


West Germany. 


STREET TRAFFIC CONTROL—Continued 


Ermittlung der Gesehwindigkeit vorbeifahrender 
Kraftfahrzeuge durch Messgeraete mit Lichtschranken, F.G 
ALTMANN, K.H.BUSCH. Zeit fuer Instrumentenkunde v 67 
n 12 Dee 1959 p 311-18. Speed measurement of passing vehicles 
that interrupt light beams marking known distance; two dif- 
ferent types of measuring instruments are described; one of 
instruments indicates time by ballistic galvanometer ; with 
other instrument, time can be read in figures on electronic 
counter. 29 refs. 

See also Shopping Centers; Street Traffic Control— 


Great Britain. 

Automatic Parking Devices, G.A.DEVLIN. Traffic Quarterly 
vy 14 n 1 Jan 1960 p 77-84. Details of mechanical and elec- 
tronic devices developed, which were aimed at further reduc- 
tion in manpower, and greater efficiency in revenue and 
traffic control: description of their mechanisms, their func- 
tion and application as follows: parking meter, electric gate 
control, pre-colleetion and_ receipt-issuing machine; auto- 
matie ticket-issuing machine; differential counter; closed 
circuit TV: sensing devices, and automatic fee computation. 


Municipal Parking—Operation and Design Standards, C.F. 
HARTMAN. Pub Works v 90 n 9 Sept 1959 v 93-7, 158, 160. 
Activity of White Plains, NY Parking Authority; resident 
povulation is 50,000 with estimated shopping population of 
300,000; Authority provides municipally-owned parking 
spaces. but 6000 vrivately owned parking spaces are also 
available; layout for parking lots has to be approved bv 
Authority; requirements for drainage and pavement; traffic 
control devices. 

Parking Conditions and Habits Near Expressway Inter- 
changes, M.T.GRUENBAUM, P.P.HALE. Traffic Eng v 30 n 
8 June 1960 p 18-21. Survey to study trend observed on Merritt 
Parkway between New Haven and Stamford. Conn. that ner- 
sons working in same office, plant or area, but living in dif- 
ferent cities, used interchange as parking area and con- 
tinued trip in only one car, instead of three or four; data 
obtained by direct interviews, mail surveys, and periodic 
volume counts of parked ears; results show parking facilities 
near interchanges are desirable and sometimes should be 
mandatory. 

Geschwindigkeitsablauf und Ueberholvorgaenge 
auf sweisnurigen Richtungsfahrbahnen, R.GRASSMANN. G. 
STETERWALD. Strasse u Autobahn v 10 n 8 Aug 1959 p 
291-6. Speed behavior and phases of overtaking on two lane 
one-way roads; new method of observation operates with 
two cross-sectional measurements; factors observed are time 
and sneed element and changes in original succession of cars 
when they arrive at second cross sectional observation point. 

Geschwindickeitsmessungven vom fahrenden Fahrzeug aus. 

W.LEUTZBACH, P.EGERT. Strasse u Autobahn v 10 n 8 

Mar 1959 p 91-6. Sveed measurements taken in moving 

vehicle; new theoretical method is described, based on velocity 

distribution as determined by mean value, mean square devia- 
tion, and slope: two such distributions exist for same traffic 
flow, velocity flow distribution and velocity density distribu- 
tion: testing of method on Cologne-Bonn and _ Cologne- 

Siegburg routes; observations inside participating cars were 

checked by radar from bridge. 

STREET TRAFFIC LIGHTS. See Highway Signs, Signals and 
Markings. 

STREET TRAFFIC SIGNS, SIGNALS AND MARKINGS. See 
Highway Signs, Signals and Markings; Street Traffic Control. 


STREET TRAFFIC SURVEYS. See Traffic Surveys. 
STREETS. See Roads and Streets. 
STRENGTH OF MATERIALS 


See also Ice; 
Fatigue; Stresses. 


Materials Testing; Metals and Alloys— 


Fracture, Fatigue and Yielding of Materials as Stochastic 
Process, T.YOKOBORI. Kolloid Zeit v 166 n 1 Sept 1959 p 
20-4. Explanation of results obtained by previous workers 
was attempted as stochastic process based on present disloca- 
tion theory using three or four physical constants; discussion 
of dislocation models; it is found that stochastic process model 
is applicable to many types of fracture and failure of metallic 
and nonmetallic materials; agreement is especially good 
ponese pee eerie and predicted results for yielding of 
mild steel. 


Influence of Frequency of Stress Cycles on Fatigue at 
Elevated Temperatures, S.TAIRA, R.KOTERAZAWA. Japan 
Soe Mech Engrs—Bul v 3 n 10 May 1960 p 285-41. To de- 
termine strength of materials, rotating bending fatigue tests 
under constant strain amplitude were carried out; results indi- 
cate that at large amplitude, specimens fractured at definite 
number of stress cycles irrespective of frequency and, at 
smaller amplitude, specimens tested at lower frequency frac- 
tured at less cycles than those at higher frequency. 


STRESS COAT ANALYSIS. See Stresses. 


’ STRESS CORROSION. See Metals Corrosion ; Steel Corrosion. 
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STRESS RELIEF. See Foundry Practice—Vibrations ; Grinding 


Wee Relief; Industrial Heating—Gas; Welds—Stress Re- 
ief. : 


STRESSES 


See also Aircraft—Stresses; Arches—Stresses; Beams and 
Girders—Stresses ; Bridges—Stresses ; Columns—Stresses ; Con- 
crete Construction—Stresses ; Crankshafts ; Cylinders— 
Stresses; Dams, Arch—Stresses ; Dams, Buttress—Stresses ; 
Dams, Gravity—Stresses; Disks Stresses; Domes and Shells 
—Stresses; Elasticity ; Explosives—Detonation; Foundations 
—Stresses ; Gears—Stresses; Materials Testing; Materials 
Testing Apparatus; Metals Cutting—Stresses; Metals Testing ; 
Nuclear Reactors—Stresses; Photoelasticity ; Pipe lLines— 
Stresses; Plasticity; Plates—Stresses; Pressure Vessels— 
Stresses ; Roofs—Stresses ; Rubber Testing; Shafts and Shaft- 
ing—Stresses; Ships—Stresses; Silos; Steam Pipe Lines— 
Stresses; Steel Structures; Strain Gages; Structural Design; 
Tanks—Stresses ; Trusses ; Tubes—Stresses ; Welded Steel Struc- 
tures ; Welds—Stresses ; Wooden Construction—Stresses. 


Bibliography on Residual Stress—Supplement n 1. SAE- 
Paper n SP-167 Feb 1959 110 p. Supplement n 1 of bibliogra- 
phy published as SAE—Paper n SP-125 covers period from 
Jan 1954 through Dec 1956; it represents work of subcom- 
mittee of Div 4 of Iron and Steel Technical Committee and 
consists of following parts: bibliography, author and subject 
index dealing with measurement, occurrence, origin, control, 
and removal of residual stresses, effect of residual stresses, 
and miscellaneous. 


Classical Torsion Problem for Sections with Curvelinear 
Boundaries, W.A.BASSALI. J Mechanics & Physics of Solids 
v 8 n 2 May 1960 p 87-99. Application of complex variable 
analysis to obtain solutions for Saint-Venant torsion problem 
corresponding to certain sections with regular curvelinear 
boundaries; closed and exact expressions are derived for 
complex torsion function, torsional rigidity, and shearing 
stresses at any point of section; distribution of shearing 
stress on boundary is investigated in general case. 17 refs. 


Developments in Application of Grid Method to Dynamic 
Problems, A.J.DURELLI, J.W.DALLY, W.F.RILEY. ASME— 
Trans— J Applied Mechanics v 26 Ser E n 4 Dec 1959 p 629- 
34. Rubber thread grid network in low modulus model ma- 
terial (urethane rubber, Hysol 8705) was used in conjunc- 
tion with microflash light source to record grid distortions 
and photoelastic fringe patterns in model subjected to 
dynamic loading conditions; by considering strut subjected to 
axial impact it was established, that static and dynamic 
values of Poisson’s ratio were identical, and strain-fringe 
value of material varied with strain rate. 


Direct Determination of Stresses from Stress Equations of 
Motion in Elasticity, J.IGNACZAK. Archiwum Mechaniki 
Stosovanej v 11 n 5 1959 p 671-8. Solution of problem of 
distribution of stresses in case of infinite medium loaded by 
arbitrary body forces depending on time; displacement equa- 
tions of motion in linear theory of homogeneous, isotropic, 
elastic medium; particular case of instantaneous nucleus of 
thermoelastic strain. 


Effects of Internal and External Friction on Dynamic 
Stability of Bars, K.R.KOVALENKO. Applied Mathematics & 
Mechanics v 23 n 2 1959 p 345-58. English translation of 
article indexed in Engineering Index 1959 p 1364 from 
Prikladnaya Matematika i Mekhanika March-Apr 1959. 


Elastic-Plastic Bending of Curved Bar by End Couples in 
Plane Stress, G-EASON. Quarterly J Mechanics & Applied 
Mathematics v 13 pt 3 Aug 1960 p 334-58. Stresses and dis- 
placements within elastic-plastic curved bar of perfectly 
plastic, nonhardening, compressible material subjected to pure 
bending moment are calculated for both Tresca and von 
Mises yield conditions and their associated flow rules; plane- 
stress conditions are assumed and applied bending moment is 
determined for four cases; results are presented and results 
for two yield conditions are compared. 


Elementary Stress Analysis of Circular Frames in Cylinder 
Partially Filled with Fluid, A.R.HALLIWELL. Roy Aero- 
nautical Soc—J v 64 n 593 May 1960 p 294-7. Expressions are 
found and curves given for bending moment, direct force and 
shear force; maximum bending moment is found to occur 
when cylinder is half full, and its position to be at level of 
fluid surface. 


Formulation in 3-Dimensional Problem in Theory of Elas- 
ticity, J-SINGER. Civ Eng (Lond) v 54 n 640 Nov 1959 p 
1293-4. Physical problem posed is determination of stress 
distribution and deformations in elastic body subjected to 
given external forces; body is assumed to be made of con- 
+inuous homogeneous material which is perfectly elastic. 


Geometry of Moiré Fringes in Strain Analysis, S.MORSE, 
A.J.DURELLI, C.ASSCIAMMARELLA. ASCE—Proc v 86 (J 
Eng Mechanics Div) n EM4 Aug 1960 pt 1 paper n 2576 p 
105-26. Paper shows how moiré fringes can be used in two- 
dimensional analysis of strains; fundamental equations of 
moiré method are derived and are presented in form of graphs 
by means of which strains and rotations can be obtained 
from simple measurements with minimum of computation. 
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_Large-Defiexion Behaviour of Thin Strip of Lenticular Sec- 
tion, E.H.MANSFIELD. Quarterly J Mechanics & Applied 
Mathematics v 12 pt 4 Nov 1959 p 421-30. Large-deflection 
solution is given for thin strip of lenticular parabolic sec- 
tion subjected to combined moment and torque; feature of 
this cross section is that chordwise curvature of distorted 
strip does not vary across chord; this results in simplification 
in analysis and enables strip behavior before and after buckl- 
ing to be investigated; it is also shown that for large ap- 
plied moments values, solution approaches that predicted by 
inextensional theory. 


Method of Solution for Elastic Quarter-Plane, M.HETENYI. 
ASME—Trans—J Applied Mechanics v 27 Ser E n 2 June 
1960 p 289-96. For given loads on elastic quarter plane, 
prescribed boundary conditions can be fulfilled by repeated 
superposition of known solutions for elastic half plane; this 
leads to sequence of infinite integrals of simple recursion 
pattern; solution is exact, since sequence may be continued 
to obtain any required accuracy; solutions derived for three 
types of boundary loads. Paper n 59-A-92. 


National and International Aspects of Stress Analysis, M.L. 
MEYER. Engineer v 209 n 5425 Jan 15 1960 p 90-3. Account 
of conference held in Delft; newer developments and applica- 
tions of stress analysis include wider use of Moire technique 
as practiced in France and Belgium, Hickson strain replica 
method, further development of German “‘stress probing ex- 
tensometer”’, French and German work on brittle coatings 
and brittle strips, Russian work on composite models, and 
use of destructive testing as means of stress analysis. 


New Tool for Stress Analysis. Iron Age v 184 n 11 Sept 
10 1959 p 192. Plastic film that bonds to metal shows strain 
patterns that can be measured quantitatively under polarized 
light; PhotoStress is product of Tatnall Measuring Systems 
Co; when material undergoes even minute deformation it 
becomes birefringement and shows two fringe patterns; black 
fringe indicates direction of strains, and colored fringe the 
magnitude; used by aircraft companies to check stress dis- 
tributions in structures of planes. 


Non-Homogeneous Orthotropie Circular Segment as Elastic- 
Plastic Problem, W.OLSZAK, S.ZAHORSKI. Archiwum 
Mechaniki Stosowanej v 11 n 4 1959 p 409-19. Generalization 
of problem when considering nonhomogeneous orthotropic 
material with certain assumptions concerning loading and 
deformation conditions as well as type of orthotropy and 
nonhomogeneity. 


On Stress Distribution Due to Force Nuclei in Elastic 
Solid Bounded Internally by Spherical Hollow and in Elastic 
Sphere, D.COLLINS. Zeit fuer Angewandte Mathematik u 
Physik v 11 n 1 Jan 25 1960 p 3-16. For elastic solid con- 
taining spherical hollow, expressions are obtained for 
stresses which contain elementary functions and integrals; 
expressions for stresses and infinite series of spherical har- 
monics were also obtained, and proved more convenient for 
numerical work; expressions are also given for elastic sphere 
in equilibrium under action of two forces. 


Opredelenie ostatochnykh napryazhenii v_ plastinakh i 
vtulkakh pri uskorennom okhlazhdenii, G.Z.SEREBRENNI- 
KOV. Stanki i Instrument v 30 n 9 Sept 1959 p 28-31; 
see also English translation in Machines & Tooling v 30 n 9 
1959 p 30-3. Method of determining residual stresses in rapidly 
cooled plates after high temperature tempering or aging 
described; same calculation method can be used for thinwalled 
bushes, because according to theoretical and experimental 
data, with ratio of bush wall thickness to hole radius smaller 
than 0.31, error due to using this method does not exceed 5%. 


Plane Stresses of Belt Which Has Discontinuity, Y. 
NOMURA. Japan Soc Mech Engrs—Bul v 3 n 10 May 1960 
p 247-54. Solution to plane problem having rectangular 
projection on one side under tension at infinity, by using 
conformal transformation of Schwarz-Christoffel and com- 
plex stress function of Goursat-Kikukawa; method, which 
is applicable for all shapes of projections, notches etc, shows 
good agreement when compared with experimental results of 
photoelasticity and strain gage. 


Plasticite et fluage, G.;COLONNETTI. Institut Technique 
du Batiment et des Travaux Publics—Annales v 12 n 142 
Oct 1959 p 1075-87. Plasticity and deformations; study of 
homogeneous body subjected to loads increasing and de- 
creasing with time; by projecting geometrical representation 
in space, on one of coordinate planes, hysteretic cycles are 
obtained; application to simple bending of homogeneous 
prismatic beam and more complex cases in which redundant 
connections make distribution of stresses statically inde- 
terminate. 

Probabilistic Theory of Plastic and Brittle Behaviour of 
Quasi-Homogeneous Materials, J.MURZEWSKI. Archiwum 
Mechaniki Stosowanej v 12 n 2 1960 p 203-27. To every point 
of quasi-homogeneous brittle body are attached both proba- 
bility of plastic flow and probability of rupture, their values 
being dependent on state of stress and strength of material ; 
establishment of relations between nominal stress, nominal 
strain, and danger of failure for model of quasi-homogeneous 
brittle body (mortars, concretes, natural stone, some metals). 
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Proceedings of Society for Experimental Stress Analysis 
y 17 n 1. Soe Experimental Stress Analysis, Cambridge, Mass, 
1959 180 p. Simulation of Shock and Vibration Environments, 
C.E.CREDE, 1-14; Versatile High-Temperature Testing Ma- 
chine for Creep, Stress Relaxation and Static Tension Tests, 
W.N.FINDLEY, W.J.WORLEY, 15-22; Photostress Plastic 
for Measuring Stress Distribution Around Rivets, C.R.SMITH, 
F.ZANDMAN, 23-4; Three-Dimensional Photoelastic Investiga- 
tion of Stresses Near Reinforced Opening in Reactor Pressure 
Vessel, C.E.TAYLOR, J.W.SCHWEIKER, 25-36; Wright Air 
Development Center Elevated ‘'emperature Test Facility, R.B. 
BAIRD, 37-50, 20 refs; Unsolved Problems of Elevated 
Temperature Instrumentation, R.L.CAVANAGH, 51-6; Ther- 
mally Induced Lateral Buckling of Turbine Wheels—Analyti- 
cal and Experimental Correlation, H.E.HELMS, _R.N.Mc- 
LOED, 57-66; Evaluation of High Temperature Strain Gages, 
G.F.BROSIUS, D.HARTLEY, 67-84; Photoelastic Investigation 
of Stress Distribution in Cone with Band of Pressure at 
Vertex, W.B.WOODWARD, 85-98; Method for Determining 
Tensile Properties of Metals at High Rates of Strain, A.L. 
AUSTIN, R.F.STEIDEL, Jr, 99-114; Boundary Stresses at 
Ends of Pressurized Cylindrical Holes Axially Located in 
Large Cylinder, W.F.RILEY, A.J.DURELLI, 115-26; Atomic 
Blast Simulator, W.A.SHAW, J.R.ALLGOOD, 127-34; Load 
Sensing Under Thirty Feet of Hot Water, A.E.NEWTON, 
R.E.KARCHER, 135-42; Applications of Semiconductor 
‘Yransducers in Strain Gages and Rigid Dynamometers, J.J. 
FORS, F.T.GEYLING, 143-8; Straim Gage ‘est on Model 
Vessels for Nuclear Power Plant Designs, C.W.LAWTON, 
149-60; Photoelastic Stress and Deformation Analysis otf 
Nuclear Reactor Components, M.M.LEVEN, R.C.SAMPSON, 
161-80. 


Proceedings of Society for Experimental Stress Analysis 
vy 17 n 2%. Soe Experimental Stress Analysis, Cambridge, 
Mass, 1959 178 p. $7.25. William M. Murray Lecture, 1958: 
Mechanics Applied to Creep Testing, N.J-HOfF, 1-32; Photo- 
elastic Study of Stress Wave Propagation in Large Plates, 
J.W.DALLY, A.J.DURELLI, W.F.R1LEY, 33-50; Diffraction 
Grating Strain Gage, J.'.KHLL, 51-64; Hxperimental Study 
of Erosion, I.FINNIE, 65-/0; Stress Analysis of Reactor Head 
Closure, J.W.DALLY, A.wJ.UURELLI, 71-86; DAISY I—sys- 
tem for Acquiring, Analyzing, and Plotting Strain Gage 
Data, S.ROGERS, 87-96; Experimental Mechanics of Nuclear 
Power Reactors, B.F.LANGER, 97-112; Photoelastic Analysis 
of Stresses around Bottom of Cylindrical Bore Hole due to 
Overburden and Fluid Column Pressure, H.S.WORD, Jr, 
J.C.WILHOIT, Jr, 113-20; Some Exploratory Photoelastic 
Studies in Stress Wave Propagation, M.L.WILLIAMS, M.E. 
JESSEY, R.k.PARMERTER, 121-34; Stress Analysis of 
Guided Missile Tail Section with Photoelastic Coating Tech- 
nique, F.ZANDMAN, 135-50; Static and Dynamic Testing of 
Flexible ‘Torsional Couplings, A.SEIREG, 151-60; Geometry in 
Design of Stress Measurement Circuits; Improved Methods 
through Simpler Concepts, S.B.WILLIAMS, 161-78. 

Replica Technique for Measuring Static Strains, V.M. 
HICKSON. J Mech Eng Science v 1 n 2 Sept 1959 p 171-83. 
New technique is basically direct measurement method 
whereby relative displacements of surface scratches are 
measured and recorded by accurate replicas taken with struc- 
ture in loaded and unloaded states; accuracy of 1 w by visual 
microscope techniques permits good determination of low 
elastic strains over gage lengths of 144 to 1 cm, and shorter 
gage length for plastic strain measurements; description of 
equipment and methods of measurement. 


Second-Order Terms of Deformation in Simple Shear, Z. 
KARNI. Research Council of Israel—Bul v 7C n 1 Apr 1959 
p 17-32. Through choice of various measures of deformation 
and by means of graphical method based on Mohr’s circle, 
simple shear yields second-order terms even in infinitesimal 
deformation, which cannot, as in classical theory, be ne- 
glected; these terms vary with choice of measure of deforma- 
tion, but are all positive in direction of shear and negative 
in direction normal to it; five measures of deformation dis- 
cussed, all degenerating to classical Cauchy measure in pure 
infinitesimal deformation. 


Silovoi metod opredeleniya ostatochnykh napryazhenii, D.M. 
SHUR. Zavodskaya Laboratoriya v 25 n 5 1959 p 588-91; 
see also English translation in Indus Laboratory v 25 n 5 
May 1959 p 614-17. Force method of determining residual 
stresses; method involves subjecting test object, which is 
deformed as result of removal of residual stresses, to external 
load which will restore it to original dimensions ; from magni- 
tude of load required, original stresses can be obtained. 


Simple Model of Propagating Crack, A.N.STROH. J 
Mechanics & Physics of Solids v 8 n 2 May 1960 p 119-22. 
Model of crack is developed in which surface energy in 
Grifith treatment is taken to depend on temperature and 
strain rate; it is shown that such erack shows transition 
from brittle to ductile behavior as temperature is raised. 


Solution of Elastic Stability Problems With Electric Analog 
Computer, J.H.SHIELDS, R.H.MacNEAL. ASME—Trans—J 
Applied Mechanics v 26 Ser E n 4 Dee 1959 p 635-42. Elec- 
trie circuit is first devised which satisfies general differential 
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equation that is frequently encountered in literature of 
elastic stability; this circuit, composed of inductors, capacitors, 
transformers, and current generators, is then used to obtain 
solutions for several classical column, framework, and plate 
stability problems. 


Some Kinetic Considerations of Griffith Criterion for Frac- 
ture—1l, 2, J.P.BERRY. J. Mechanics & Physics of Solids 
vy 8 n 3 Aug 1960 p 194-216. Pt 1: Equations of motion at 
constant force; implications of GRIFFITH criterion for frac- 
ture in tension and cleavage have been investigated in region 
where crack is moving. Pt 2: Equations of motion at constant 
deformation; equations of motion of cracks in tensile and 
cleavage samples derived, assuming that deformation of sam- 
ple is maintained constant after critical condition for frac- 
ture has been attained. 


Stress Analysis for Linear Viscoelastic Materials, E.H.LEE, 
J.R.M.RADOK, W.B.WOODWARD. Soe Rheology—Trans v 3 
1959 p 41-59. Formulation of theory for determining stress 
distributions in viscoelastic materials; situations in which 
time variable is removed and problem transformed into equiva- 
lent elastic problem by application of Laplace transform are 
stated; examples of two types of solutions having significance 
in design; stresses in externally reinforced viscoelastic cylin- 
der and cylinder with annihilating inner radius; case of 
burning out rocket grain. 


Stress Concentration Factors Under Dynamic Loading Con- 
ditions, A.J.DURELLI, J.W.DALLY. J Mech Eng Science v 
1 n 1 June 1959 p 1-5, 4 plates. Dynamic photoelasticity em- 
ployed to determine stress concentration factor at central 
circular. hole in’ strut subjected to axial impact; model 
machined from low modulus photoelastic material, urethane 
rubber compound known commercially as Hysol 8705, and 
photographs of dynamic fringe patterns taken with ‘Fastax’ 
camera or microflash camera combination. 


Stress Function of Radial Strain, F.GODED. ASME—Trans 
—J Applied Mechanics v 26 Ser E n 3 Sept 1959 p 440-1. 
Stress function is derived which permits study of radial 
strain; in particular, manner of determining this stress func- 
tion in given cone, is indicated. 


Stress Waves, H.F.L.PINKNEY. Can Aeronautical J v 6 
n 4 Apr 1960 p 133-40. Basic concepts of stress waves; dila- 
tational and distortional types of waves which are propagated 
in elastic medium, are discussed; reflection of waves at free 
boundary is considered and problems pertinent to seismology 
indicated; elementary solutions for longitudinal and torsional 
waves in rods are derived; uses of stress waves, such as de- 
termining explosive and impact force-time curves and meas- 
uring physical properties of materials, indicated. 


Stress Waves and Scabbing in Materials, N.DAVIDS, 
S.KUMAR. Pennsylvania State Univ—College of Eng and 
Architecture—Eng Research Bul B-79 Dec 1959 26 p, $1.00. 
Scabbing is damage produced in solid material by pressure of 
high intensity suddenly applied at its boundary; causes of 
scabbing, methods for prevention, and use of scabbing data 
to develop knowledge of dynamic properties of materials is 
given; strain contour method for graphical analysis of elasto- 
plastic wave propagation is described and applied to four 
types of cases; 73 references are classified and reviewed, 
according to investigative approach. 


Stress Waves in Homogeneous Elastic-Visco-Plastic Medium, 
P.PERZYNA. Archiwum Mechaniki Stosowanej v 11 n 4 1959 
p 441-73. Strain-rate effect on dynamic phenomena; propaga- 
tion of spherical and cylindrical waves in bars; graphical 
representation of material behavior; numerical example of 
application to copper on steel bars. (In English). 


Stresses in Slab Having Spherical Cavity Under Circular 
Bending, C.B.LING, C.P.TSAI ASME—Trans—J Applied 
Mechanics v 27 Ser E n 2 June 1960 p 278-82. One of series 
of investigations on effect of spherical cavity in solid of revo- 
lution when solid is acted on by given stress system symmetri- 
cal to axis of revolution; solution illustrated by numerical 
examples for two radii of cavity; in particular, maximum 
stresses in slab are computed to show effect of cavity on 
stresses in slab. Paper n 59-A-64. 


Temperature Dependence of Mechanical Strength and Life 
Under Load of Metalloceramic Bodies, B.Ya.PINES, A.F. 
SIRENKO. Soviet Physics, Solid State v 1 n 2 Feb 1959 p 
247-54. English translation of article indexed in Engineering 
Index 1959 p 1364 from Fizika Tverdogo Tela Feb 1959. 


Travelling Cracks in Elastic Materials Under Longitudinal 
Shear, F.A.McCLINTOCK, S.P.SUKHATME. J Mechanics & 
Physics of Solids v 8 n 8 Aug 1960 p 187-93. Solution for 
stress field around tip of crack subjected to longitudinal shear 
and travelling with constant velocity in elastic medium, ex- 
tended to configuration analogous to tensile case studied by 
CRAGGS (1960); as in case of tensile cracks, applied stress 
required for constant velocity is lower for higher erack 
velocity; critical velocity is approximately 0.6 times that of 
shear wave velocity above which crack will branch. 


Ueber die Mohrsche Spannungshypothese, T.PELCZYNSKI. 
Magdeburg. Hochschule fuer Schwermaschinenbau—Wissen- 
schaftliche Zeit y 3 n 2-3 1959 p 143-7. On Mohr’s hypothesis 


Thermal. 
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of stress; examination of latter and of studies by A.LEON 
and A.SLATTENSCHECK based on hypothesis; on basis of 
investigations by M.T.HUBER and W.BURZYNSKI and by 
author, Mohr’s hypothesis is shown to have lost its validity ; 
for plane states of stress, limits of plasticity and of cohesion 
are characterized by two separately situated areas fixed by 
limiting straight lines and correspond to two different physi- 
cal processes. 


Waves and Shocks in Looking and Dissipative Media, M.G. 
SALVADORI, R.SKALAK, P.WEIDLINGER. ASCE—Proc v 
86 (J Eng Mechanics Div) n EM2 Apr 1960 pt 1 Paper n 
2447 p 177-105. Propagation of stress waves and shocks in 
ine astic media are studied for semi-infinite body loaded at its 
free surface ; first type of material postulated is looking 
medium, which responds elasto-plastically at low stress levels 
but behaves as rigid body after it is compressed; second type 
of medium exhibits constant modulus of elasticity on initial 
loading and second larger modulus on unloading. 


See also Aerodynamics—Heating Effects; Aircraft 

—Heat Transfer Problems; Aircraft—Stresses; Aircraft Mate- 

rials—Heat Resisting; Crankshafts; Cylinders—Stresses; Nu- 

clear Reactors—Stresses; Pipe Lines—Stresses; Pressure Ves: 

er ha a Steam Pipe lLines—Design; Superheaters— 
ubes. 


Betti-Rayleigh Theorem for Elastic Bodies Exhibiting Tem- 
perature Dependent Properties, J.NOWINSKI. Applied Sci Re- 
search Sec A v 9 n 6 1960 p 429-36. Reciprocal theorem of 
Betti and Rayleigh is extended to thermoelastic problems 
concerning temperature dependent properties of bodies; illus- 
trative examples are solved concerning extension and flexural 
rotation of bar, change of volume of body without and with 
cavity, and thermoelastic displacement. 10 refs. 


Design Philosophy for Repeated Thermal Loading, E.W. 
PARKES. AGARD—Report n 213 Oct 1958 (received June 
1960) 26 p. Report discusses elastic and inelastic behavior of 
simple structures subjected to cyclic thermal loading; re- 
sults obtained are considered in relation to possible definitions 
of structural safety; it is possible that concept of statistical 
safe life for structure, based upon its expected load-tempera- 
ture-time history, may have to be used. 


Dynamic Thermoelastic Problem of Spherical Cavity, J. IG- 
NACZAK. Archiwum Mechaniki Stosowanej v 11 n 4 1959 p 
399-408. Propagation of elastic waves in vicinity of spherical 
cavity, due to action of concentrated heat source, varying in 
time. 


Effect of Boundaries on Waves in Thermoelastic Solids: Re 
flexion of Plane Waves from Plane Boundary, H.DERESIE- 
WICZ. J Mechanics & Physics of Solids v 8 n 3 Aug 1960 p 
164-72. Some phenomena resulting from incidence of plane 
thermoelastic waves on plane, traction-free, thermally radiat- 
ing boundary are investigated; it is found that obliquely inci- 
dent dilational wave of either kind generates reflected waves 
of all three kinds, each of which (shear wave included) being 
dissipative and dispersive, and amplitudes diminish with dis- 
placement normal as well as parallel to boundary. 

Effects of Repeated Thermal Loading, E.W.PARKKES. Air- 
craft Eng v 32 n 378 Aug 1960 p 222-9. Analysis of simple 
redundant structure subjected to temperature cycling suggests 
that improving strength of material at elevated temperatures 
may hasten incremental collapse of structure; common as- 
sumption that strength of material is independent of tempera- 
ture may be ambiguous. 

Note on Thermoelastic Problem for Transversely Isotropic 
Hollow Sphere Embedded in Elastic Medium; J.NOWINSKI. 
ASME—Trans—J Applied Mechanics v 26 Ser E n 4 Dec 1959 
p 649-50. Study concerning hollow sphere composed of two 
different transversely isotropic layers subjected to internal 
pressure and steady state, spherically symmetrical temperature 
field; sphere surrounded by elastic medium treated as Winkler 
material or transversely isotropic medium, respectively. 


On Inertia Effects in Transient Thermoelastic Problem, 
E.STERNBERG, J.G.CHAKRAVORTY. ASME—Trans—J 
Applied Mechanics vy 26 Ser E n 4 Dee 1959 p 503-9. Dynamic 
treatment of transient thermoelastic problem for semi-infinite 
medium which is constrained against transverse displacements 
and is exposed to uniform time-dependent heating (or cooling) 
of its entire plane boundary; accompanying displacements 
are determined in closed form; results indicate that conclusions 
reached by V.IL.DANILOVSKAYA and T.MURA are in need of 
essential modification. 


On Steady-State Thermoelastic Problem for Half-Space and 
Thick Plate, I.N.SSNEDDON, F.J.LOCKETT. Quarterly Applied 
Mathematics v 18 n 2 July 1960 p 145-53. Determination of 
steady-state thermal stresses in both semi-infinite elastic 
medium and thick elastic plate; method of solution employed 
is that of double Fourier transforms; general solution, cor- 
responding to arbitrary temperature field, is obtained in form 
of double integrals and it is confirmed that stress field is 
plane and parallel to boundary of medium ; various. particular 
solutions are found as well. 


One-Dimensional Dynamical Problem of Thermoelasticity 
for Anisotropic Medium, Z.MOSSAKOWSKA. Archiwum 
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Mechaniki Stosowanej v 12 n 1 1960 p 137-47. Determination 
of displacement field in anisotropic semi-space, due to action 
of suddenly applied source of heat or temperature. 


Some Problems of Dynamic Distortion in Thermoelasticity, 
W.PIECHOCKI, J.IGNACZAK. Archiwum Mechaniki Stoso- 
wanej v 12 n 2 1960 p 259-78. Determination of thermal 
stresses inside body, called dynamic thermal distortion; this 
distortion can be solved by method of nucleus of thermoelastic 
strain, concept introduced in literature by B.SEN and J.N. 
GOODIER;; case of spherical surface of infinite body; dynamic 
distortion function for sphere and spherical cavity; surface 
nucleus of thermoelastic strain varying periodically. 


Temperature-Induced Stresses in Solids of Elementary 
Shape, L.H.ADAMS, R.M.WAXLER. US Bur Standards— 
Monograph n 2 June 21 1960 27 p. For two varieties of 
heating, equations determining stress have been put in con- 
venient form for practical use, and tables of certain tempera- 
ture functions are offered as means of quickly determining 
stresses in slab, in cylinder, or in sphere subjected to either 
mode of heating; temperature-distribution tables independently 
will provide useful means for ready estimation of temperature 
gradients. 


Thermal Stresses Due to Gamma Irradiation, M.J.HILLIER. 
Nuclear Power v 5 n 46 Feb 1960 p 128-30. Elastic thermal 
stresses in shell forming thermal shield of pressure vessel 
at nuclear reactor may be important in design of small reac- 
tors for propulsion; major sources of thermal stress include 
temperature differences across shell wall, irradiation by 
‘thermal’ and ‘fast’ neutrons, and irradiation by primary 
y-rays arising from neutron capture; data which yields first 
approximation to peak tensile stress in iron plate based on 
estimate of y-ray energy incident on one face. 


Thermoelastic Problem for Isotropic Sphere with Tempera- 
ture Dependent Properties, J.NOWINSKI. Zeit fuer Ange- 
wandte Mathematick u Physik v 10 n 6 1959 p 565-75. Pre 
vious solutions are extended to case of solid or hollow sphere 
subjected to spherically symmetrical temperature fields; for- 
mulas have been derived for thermal stress dealing with 
arbitrary variation of temperature and of Young’s modulus, 
coefficient of thermal expansion and thermal conductivity 
with temperature; body is assumed incompressible at elevated 
temperatures. (In English). 

Transient Thermal Stresses in Semi-Infinite Slab, W. 
JAUNZEMIS, E.STERNBERG. ASME—Trans—J Applied 
Mechanics v 27 Ser En 1 Mar 1960 p 93-103. Investigation of 
transient temperature and thermal stress distribution in semi- 
infinite slab if finite segment of its edge is subjected to sudden 
uniform change in temperature; slab is supposed to be free 
from external loads and its faces are assumed to be insulated ; 
exact solutions in series form obtained for heat conduction 


problem and for associated thermoelastic problems. Paper 
59-A-63. 
STRETCH FORMING. See Sheet Metal Working—Stretch 
Forming. 


STRIP METAL. See Sheet and Strip Metal. 

STRIP MILLS. See Rolling Mill Practice; Rolling Mills. 
STRIP MINING. See Coal Mines and Mining—Open Pit. 
STRIP STEEL. See Sheet and Strip Metal; Steel. 
STRIP TUBING. See Tubes—Manufacture. 


STROBOSCOPES. See Internal Combustion Engines—Testing ; 
Oscillographs. 


STRONTIUM 


See also Geochemistry—Strontium; Ore Analysis—Strontium 
Determination; Radiation—Measurement; Radioactive Mate- 
rials. 


Celestine Production in Gloucestershire. Mine & Quarry 
Eng v 26 n 9 Sept 1960 p 363-73. Production from area is 
7000 tons/yr representing 90% total world output; uses, min- 
eralogy, occurrences, associations and sedimentary origin of 
deposits generally located few yards below surface; after bor- 
ing, overburden is stripped and blasted if necessary then ore 
horizon is excavated and ore is hand picked; then it is crushed, 
granulated and washed; plant flowsheets. 


World’s Strontium Resources. Min J v 254 n 6493 Jan 29 
1960 p 128-9. Excerpt from original indexed in Engineering 
Index 1959 p 1366 from US Bur Mines—Information Cir n 
7933 1969. 


STRONTIUM SULPHIDE. 
STRONTIUM TITANATE. 
STRUCTURAL DESIGN 


See also Aluminum and Alloys—Structural; Apartment 
Houses; Arches; Auditoriums; Beams and Girders; Bridges— 
Design; Buildings; Columns; Concrete Construction; Dams ; 
Domes and Shells; Exhibition Buildings; Industrial Plants— 
Design; Plates; Roofs; School Buildings; Shipbuilding Mate- 
rials—Steel; Stadiums; Steel Structures; Stresses; Trusses ; 
Warehouses; Welded Steel Structures; Wooden Construction. 

Allgemeine Darstellung der Verfahren zur Berechung vor- 
gespannter statisch unbestimmter Stabwerke, G.ZUMPE. 


See Barium Compounds. 
See Crystals. 
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Dresden. Technische Hochschule—Wissenschaftliche Zeit v 8 n 
4 1958/59 p 733-45. Procedures for calculating statically 
indetermined frames; new method for determination of loading 
conditions (prestress forces and eccentricity), of such frames ; 
with some modifications, method can also be applied to 
statically determined frames. 


Analysis for Moments and Deflexions in Elastic-Plastic 
Range, R.J.P.GARDEN. Instn Civ Engrs—Proc v 16 June 
1960 paper n 6419 p 157-70. New method employs “‘commuted 
curvatures”, whereby values are obtained for rotations due 
to plastic yield; these values are applied to structural frame, 
considered elastic; formula for plastic rotation; method takes 
account of spread of plasticity along member; haunching 
effect at junction of members and also nonprismatic mem- 
bers and effect of axial load can be included; shear deflections 
are not covered. 


Analysis of Closed Frames on Continuous Foundation, C.C. 
PAN. Chinese J Civ Eng v 6 n 1 1959 p 19-49. Method for 
analyzing and computing closed frames placed on continuous 
foundation which is treated as semi-infinite elastic body; 
how problem, frequently encountered in hydraulic engineering 
structures, and in bridge and tunnel work, can be easily 
solved by applying notion cf “‘number constant’? introduced 
by author in earlier paper; theory of computations, and tables. 
(In Chinese). 

Analysis of Rigid Frames by Electronic Computation, A. 
WHITE. ASCE—Proe v 85 (J Structural Div) n ST9 Nov 
1959 Paper n 2259 p 65-77. Computer program was written to 
analyze symmetrical variable section gabled single span 
pinned-base steel rigid frames, with fixed loading patterns 
and limited number of geometrical configurations. 


Analysis of Symmetrical Single-bay Multiple-story Frames, 
K.BRZEZINSKI. Concrete & Constr Eng v 55 n 4 Apr 1960 p 
147-53. Analysis by moment-distribution method using two 
operations only, one for symmetrical component of load and 
other for asymmetrical component; it is necessary to caleu- 
late moments for only half frame, usually part to left of 
axis of symmetry; solution of example. 


Angenaeherte Berechnung des Momentenzuwachses und der 
Stabilitaet von gedrueckten Rahmenstielen, E.DULACSKA, 
L.KOLLAR. Bautechnik v 37 n 3 Mar 1960 p 98-109. Approxi- 
mation calculation of moment expansion and stability of com- 
pressed bars of frame structures; frames with vertical con- 
necting rods and horizontal bars are considered; calculation 
of simultaneously acting compressing and bending forces and 
of additional bending moment; moment of inertia and co- 
efficient of elasticity are assumed to be constant; extension 
to other frame structures. 


Application of Southwell Plot on Strains to Problems of 
Elastic Instability of Framed Structures, Where Buckling of 
Members in Torsion and Flexure Occurs, M.GREGORY. Aus- 
tralian J Applied Science v 2 n 1 Mar 1960 p 49-64. Buckling 
of triangular frame out of its plane is considered; it is 
shown that Southwell plot on longitudinal strains gives close 
estimate of critical load; work forms preliminary justifica- 
tion of application of Southwell plot on strains to problems 
of torsional flexural buckling of members of frames. 


Application of Strain Energy to Solution of Stiff-Jointed 
Structures with Many Members, M.S.G.CULLIMORE. Civ 
Eng (Lond) v 55 n 650 Sept 1960 p 1159-60. Principles of 
strain energy analysis for redundant structures, based on 
theorems of Castigliano, Pippard, Charlton, and others are 
reviewed and new _ simplified systematic calculations are 
presented; new method is explained by example of analysis of 
pitched roof portal frame which has three degrees of redun- 
dancy, since bases of both stanchions are “built-in’’. 


Bar-Chain Method for Analyzing Truss Deformation, S.L. 
LEE, P.C.PATEL. ASCE—Proc v 86 (J Structural Div) n 
ST5 May 1960 pt 1 Paper n 2477 p 69-83. Application of bar- 
chain method in analysis of statically determinate and in- 
determinate trusses; relationships between angles of inclina- 
tion, and unit strains of members to actual rotations of 
members, and equivalent end rotations are established ; applica- 
tion of method is illustrated by means of numerical examples. 


Beitrag zur Loesung von Stabwerksproblemen der Theorie II. 
Ordnung, F.RESINGER. Stahlbau vy 28 n 3, 4 Mar 1959 p 
75-8, Apr p 102-7. Solution of framework problems of second 
order theory; paper is based on theory of E.CHWALLA and 
deals with orthogonal frames with regard to torsional rigidity 
in members; system also applied to cables and _ presents 
equalization process for elastically supported continuous 
girders under simultaneous transverse and axial loads; 
examples of calculations. 


Beregning af rammekonstruktioner, N.A.HARDER. Dansk 
Selskab for Bygningsstatik—-Bygningsstatiske Meddelelser v 
30 n 1 June 1959 p 19-34. Analysis of frameworks; method is 
described for analysis of factors including combinations of 
horizontal earth pressures, influence of temperature and 
shrinkage, and relative settlements of supports; use of aux- 
iliary system where joints are restrained against both transla- 
tion and rotation; arbitrary load case or deformation condi- 
tion is reduced to treatment in auxiliary system by super- 


STRUCTURAL DESIGN—Continued 


position of moments from unity load cases, determined in 
real system. 

Buckling of One-Story Frames and Buildings, J.E.GOLD- 
BERG. ASCE—Proe v 86 (J Structural Div) n ST10 Oct 
1960 paper 2629 p 53-85. Theory of buckling of plane one-story 
frames is applied to collapse of rectilinear frames using 
generalization of slope-deflection method; symmetrical and 
antisymmetrical or lurching modes of collapse of plane frames 
are considered; it is shown that buckling analysis of complete 
structure can be reduced to sequence of computationally simple 
problems ; illustrative examples. 

Buckling of Structures, M.GREGORY. Civ Eng (Lond) v 
55 n 650 Sept 1960 p 1147, 1149. Paper reviews and evaluates 
theory presented by R.V.SOUTHWELL in 1932 and discusses 
effect of Southwell Plot on deflections and on strains. 


Buckling of Struts with Suddenly Changing Cross Sections, 
R.FRISCH-FAY. Civ Eng (Lond) v 55 n 644 Mar 1960 p 
363-5, 367. Transcendental equation is proposed for solution of 
critical load of struts; solution covers case of strut hinged at 
top and bottom; numerical solutions are given in two exam- 
ples; graph is shown to assist in finding critical load in 
certain cases; derivation of basic equation is dealt with in 
Appendix. 

Caleulation of Irregular Multi-Storey Frames by Kani’s 
Method, J.LeCHEVALIER, E.GARDOSI. Acier-Stahl-Steel v 
25 n 3 Mar 1960 p 125-34. Outline of method in cases of 
fixed joints, and of joints with horizontal displacement with 
and without horizontal forces; preliminary calculations re- 
quired when frame to be calculated exhibits certain irregular- 
ities, e.g., cross member articulated at both its ends, cross 
member missing and interrupted columns. 


Creep Buckling of Plane Frameworks, J-HULT. Stockholm. 
Kungl. Tekniska Hogskola—Handlingar (Roy Inst Tech— 
Trans) n 1386 1959 30 p. Structures with arbitrary cross 
section of members, are studied in analogy to elastic buckling 
theory; members with idealized H cross section are studied 
by mechanical model, where all deformation is concentrated 
in “‘creep hinges’; equations and graphs. 

Deflection Stability of Frames Under Repeated Loads, E.P. 
POPOV, R.E.McCARTHY. ASCE—Proc v 86 (J Eng Mechanics 
Div) n EMI pt 1 Jan 1960 Paper n 2334 p 61-78. Experi- 
mental results in behavior of three portal-type structural 
steel rigid frames; one such frame was subjected to propor- 
tional loading, another, to repeated lateral loading causing 
alternating plasticity in one of members, and third to repeated 
lateral loading causing incremental collapse of frame; 
normally employed procedures for determining critical loads, 
based on simple plastic theory, were found conservative. 


Design of Prestressed Composite Steel Structures, R. 
SZILARD. ASCE—Proe v 85 (J Structural Div) n ST9 Nov 
1959 Paper n 2262 p 97-123. Design and construction prob- 
lems of statically determinate prestressed composite structures 
(concrete slab and steel beams); properties of materials and 
different construction methods are discussed, including ap- 
proximate and more exact methods for determination of pre- 
stress loss; elastic and plastic design methods are derived. 


Determination of Value of Collapse Load for Statically In- 

determinate Systems Undergoing Plastic Deformation, A.A. 
GVOZDEV. Int J Mech Sciences vy 1 n 4 July 1960 p 322-35. 
Translation of article which appeared in Proc of Conference 
on Plastic Deformation, Dec 19386, Acad of Sciences of USSR, 
1988; paper is notable because of use of generalized forces 
and displacements, and contains earliest proof of theorems 
of limit analysis for proportional loading; many concepts now 
familiar are introduced, such as_ principle of maximum 
plastic work, and equivalent normality condition for strain 
rates at yield. 
_ Die Plastizitaet und der Bauingenieur, L.STABILINI. Bau- 
ingenieur v 35 n 6 June 1960 p 202-7. Plasticity and con- 
struction engineer; summary of results of plasticity researches 
conducted up to 1956; theory of plasticity includes all 
problems which are not dependent on aspects of statics of 
elastic bodies. 


Direct Design by Limiting Deformations, L.K.STEVENS. 
Instn Civ Engrs—Proe v 16 July 1960 Paper n 6417 p 235-58. 
Accepted methods of structural design and their limitations ; 
alternative criteria based on deformations are proposed for 
producing safe structures, and generally applicable method is 
developed; this method can be applied to both statically 
determinate and statically indeterminate structures and is 
particularly suited to rigidly-jointed frames made of ductile 
and strain-hardening materials. 


Dynamic Analysis of Elasto-Plastie Structures, G.V.BERG, 
D.A.DaDEPPO. ASCE—Pyroe v 86 (J Eng Mechanics Div) n 
EM2 Apr 1960 pt 1 Paper n 2440 p 35-58. Numerical method 
for determining response of elasto-plastic structure of finite 
number of degrees of freedom to dynamic loads by high speed 
digital computer; damping, either linear or nonlinear, may 
exist; method consists of numerical integration combined with 
matrix solution for elasto-plastic constraints; epecial case 
of multi-story elasto-plastic structure responding to lateral 
dynamic forces. 
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Effective Length of Framed Columns, T.C.KAVANAGH. 
ASCE—Proe v 86 (J Structural Div) n ST2 Feb 1960 pt 1 
Paper n 2363 p 1-21. Review of current state of knowledge on 
effective lengths; development of rational approximations 
using formulas, charts and nomograms, which, together with 
proper classification of type of action, permit rapid selection 
of proper effective length for design. 


Ein Beitrag zur Beruecksichtigung der Dehnungsverfor- 
mungen bei Rahmen mit schlanken und gedrungenen Kon- 
struktionsgliedern, H.BECK. Bautechnik v 36 n 5 May 1959 
p 178-84. Provision for expansion deformations in frames 
with slender and sturdy structural members; several exam- 
ples are discussed; graphs show effects of deformations by 
normal and transverse forces in one-sided encased symmetrical 
Vierendeel frame; comparative calculations are presented to 
determine whether deformations by normal and transverse 
forces are to be considered, omitted, or to be computed by 
dowel formula. 


Eine praktische Methode zur Erfassung der lastverteilenden 
Wirkung von Querrippen, J.SSCHNEIDER. Schweiz Bauzeitung 
v 78 n 5 Feb 4 1960 p 63-5. Practical method for determining 
load distributing effect of transverse ribs; calculations and 
diagrams are presented for easy calculation of distribution of 
loads when one of ribs in roof or slab plate-structure has to 
support greater load. 


Elastic Analysis of Shear Walls in Tall Buildings, E. 
ROSENBLUETH, I.HOLTZ. Am Concrete Inst—J v 31 n 12 
June 1960 p 1209-22. Lateral loads cause complex analytical 
problems when moment resisting frame of tall building is 
supplemented by shear walls running full height of building; 
if building is fairly symmetrical, good first approximation can 
be obtained from solution of differential equation which is 
based on assumption of complete uniformity ; solution to differ- 
ential equation is given as set of graphs; numerical method 
is set up to systematize successive cycles of iteration. 


Elastic Lateral Stability of Trusses, M.R.HORNE. Struc- 
tural Engr v 38 n 5 May 1960 p 147-55. Approximate analysis, 
using energy method, for elastic stability out of plane of 
trusses with outstanding compression chords, tension chord 
being held in position; truss is considered as whole, account 
being taken of flexural and torsional rigidities of all members, 
and of partial restraint of tension chord against twisting ; 
analysis is derived for truss in which compression chord is of 
uniform section, carrying uniform thrust; approximate criteria 
of stability for nonuniform conditions. 

Elastic Semi-Infinite Medium Bounded by Rigid Wall With 
Cireular Hole, S.GRAVESEN. Dansk Selskab for Bygnings- 
statik—Bygningsstatiske Meddelelser v 30 n 3 Dee 1959 p 93- 
111. Integral formulas are derived for load and for deflections 
in unloaded area; integral expressions for reaction between 
wall and elastic medium, for deflections inside hole, and for 
arbitrary axially symmetric loading inside hole; application 
of formulas to single force, circular line load, and load 
uniformly distributed inside circle. 


Elasto-Plastic Analysis of Two Experimental Portal Frames, 
J.W.RODERICK. Structural Engr v 38 n 8 Aug 1960 p 245- 
54. Results of testing to destruction, under combined vertical 
and horizontal loads, of two half-scale rectangular portal 
frames; by using stress/strain curve, moment/curvature re- 
lationship in elasto-plastic range has been obtained for batch 
of rolled steel joists; theoretical determination of bending 
moment distributions and deformations at or near collapse 
load as determined by simple plastic theory. 


Extension of Column Analogy to Problems in Plastic Analy- 
sis, B-RAWLINGS. Australian J Applied Science v 2 n 1 
Mar 1960 p 80-91. Method is described by which moments may 
be found in redundant steel beam or portal frame when on 
point of collapse; method is application of column analogy in 
which bending moment distribution at collapse can be ob- 
tained as simple extension of elastic solution. 


Fixed Point Method of Moment Design, S.E.HUEY. ASCH— 
Proc v 85 (J Structural Div) n ST9 Nov 1959 Paper n 2257 p 
31-52. Method for finding maximum moments in building 
frames; data presented are for vertical loads on rectangular 
frames having members of constant section; method is for 
use with slide rule; examples illustrate calculation procedure. 


Flexure of Beams and Struts, H.F.BLACK. Civ Eng (Lond) 
vy 55 n 650 Sept 1960 p 1167-9. Flexure deformation of beams 
with and without end-thrust is obtained in terms of “‘dis- 
continuity function” which is generalization of Macaulay’s 
notation ; compact and comprehensive deformation expressions 
are given for various end conditions, and method is applied 
to calculation of laterally loaded beams and laterally loaded 
struts. 


Flow Graphs in Structural Analysis, K.H.GERSTLE. ASCE— 
Proe v 86 (J Structural Div) n ST10 Oct 1960 paper n 2634 p 
125-37. Relation of flow graphs to analysis of physical sys- 
tems; algebra of flow graphs, including two methods of solu- 
tion is presented; setting up and solution of flow graphs is 
illustrated: in terms of several problems from field of inde- 
terminate structural analysis. 
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Foundation Behaviour and Plastic Design of Frames, G.G. 
MEYERHOF. Eng Inst Canada—Trans v 4 n 2 1960 p 58-63. 
Bearing capacity of foundations under eccentric inclined load 
and its effect on collapse load of building frames with pinned 
and fixed column feet; influence of foundation movements on 
stability of frames and deflections of bare and cladded struc- 
tures; results of loading tests on model portals and full sized 
frames on footings; methods of achieving various support 
conditions in practice. 


General Moment Distribution Analysis of Space Frames, 
B.RAWLINGS. Structural Engr v 38 n 6 June 1960 p 185-95. 
General elastic moment distribution method is presented, 
capable of application to all types of rigid space frames; 
method employs matrices of stiffness and ‘carryover’ terms; 
procedure is equivalent to well known Hardy Cross process 
of analysis; method is illustrated by typical problems. 


Influence Coefficient Methods of Linear Structural Analysis, 
J.C.de C.-HENDERSON, A.D-EDWARDS, J.MUNRO. Civ Eng 
(Lond) v 55 n 645, 646 Apr 1960 p 505-7, May 667-70. Apr: 
Stiffmess and flexibility methods of linear analysis of skeletal 
structures; numbers of non-null sub-matrices contained in 
stiffness matrix and in reduced flexibility matrix are com- 
pared; two simple examples are included. May: Program for 
BBSaE A wa sivees of general skeletal structure using flexibility 
methods. 


Influence Lines by Computer, C.P.WROTH. Civ Eng (Lond) 
v 55 n 650 Sept 1960 p 1153-5. In analysis of indeterminate 
structure formed by continuous beam over several supports, 
electronic digital computer was used to solve series of simul- 
taneous equations formed from slope deflection analysis of each 
span; results are plotted directly to form influence lines for 
continuous beam. 


Influence of Partial Base Fixity on Frame Stability, T.V. 
GALAMBOS. ASCE—Proc v 86 (J Structural Div) n ST5 
May 1960 pt 1 Paper n 2480 p 85-117. Buckling strength of 
pinned-base rigid frame is considerably lower than that of 
identical fixed-base frame; in United States, however, pinned 
column bases are preferred for economical reasons; paper 
shows that rotational restraint offered by commonly used 
“pinned” column bases is sufficient to increase buckling strength 
of these frames to almost that of identical fixed-base rigid 
frames. 

Instability and Plastic Theory of Structures, M.R.HORNE. 
Eng Inst Canada—Trans v 4 n 2 1960 p 31-43. General 
methods for calculating effects of frame instability in plastic 
range; discussion of fundamental principles of simple plastic 
theory, physical approximations of plastic theory, conditions 
governing stable equilibrium of elastic plastie structures, con- 
cept known as deteriorated critical load, empirical approaches 
to estimation of failure loads with particular attention to 
Rankine load, and effect of strain-hardening on frame insta- 
bility. 

Interaction transversale des constructions a poutres soli- 
daires d’une dalle, R.BARES. Acta Technica (Prague) v 4 n 
4 1959 p 336-77, v 5 n 2 1960 p 186-211. Transverse interac- 
tion of beam structures connected by plate; method of cal- 
culation taking into account possibility, often met in practice, 
of distance between beams being smaller than calculated plate 
width; experimental solutions to problems; tests with pre- 
stressed concrete model. 


Knicksicherheit des Portalrahmens bei eintretender Richtungs- 
aenderung im Lastangriff, R.DABROWSKI, Bauingenieur v 
35 n 5 May 1960 p 178-82. Buckling safety of portal frames 
in case of changes in load distribution; new analysis, 
equations, numerical tables, and diagrams are given concern- 
ing frames, with hinged support, frames with encased columns, 
rectangular frames with hinges of identical rigidity, and 
rectangular frames with hinges of different rigidity. 

Lateral Stability of Frames by Energy Method, D.E.JOHN- 
SON. ASCE—Proc v 86 (J Eng Mechanics Div) n EM4 Aug 
1960 pt 1 paper 2567 p 23-41. Method of analyzing elastic 
stability of rigid frame structures subject to sidesway; energy 
method is applied to assumed frame deformation compatible 
with its restraints; assumed deformations are chosen so that 
compatibility may be achieved by one standard moment dis- 
tribution; formulas are given and presented in graph form; 
two examples are compared to results obtained by more rigor- 
ous methods. 


Loads and Load Factors, W.R.SCHRIEVER. Eng Inst 
Canada—Trans v 4 n 2 1960 p 72-81. Factors that affect safety 
of structures; statistical variations of actual loads on struc- 
tures and statistical variations of strength of structures, 
which together determine real margin of safety; treatment of 
question of structural safety in past and more rational future 
approaches are discussed. 


M-m Tables for Deflection Calculations, H.H.FICKEL. Civ 
Eng (NY) v 30 n 6 June 1960 p 70-1. Calculation of deflec- 
tions by method of virtual work is presented in four examples ; 
unlike other similar recent works, these examples are based 
on accompanying tables covering wide range of moment 
diagram combinations, copied and adapted from publication 
of University of Munich, Germany. 
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Matrix Analysis of Plane Rigid Frames, F.V.FILHO. ASCE— 
Proce v 86 (J Structural Div) n ST7 July 1960 paper 2547 p 
95-108. Problem is formulated in matrix form, using principle 
of virtual work with displacements or forces as unknowns; 
method is especially suitable for high speed digital com- 
puters; it is concluded that, for such structures, analyzed in 
terms of matrix formulation, displacement method has great 
advantage over force method. 


Matrix Deformation Method of Analysing Stiff-Jointed 
Frameworks, F.A.GERARD. Eng Inst Canada—Trans v 4 n 1 
1960 p 1-7. Matrix deformation method of structural analysis 
is ideally suited to electronic digital computers, and is par- 
ticularly simple for analysis of all types of stiff-jointed 
frameworks; basic theory is illustrated by six worked exam- 
ples. 

Minimum Cost Design of Large Support Rings, K.P. 
BUCHERT. ASCE—Proc v 86 (J Structural Div) n ST5 May 
1960 pt 1 Paper n 2473 p 25-38. Use of rings for support of 
penstocks, tanks, large ducts, wind tunnels, and other struc- 
tures; new design method eliminates outer flange plate of ring 
on various sections of ring without materially affecting ring 
stresses; significant savings in fabrication cost of ring can 
thus be realized. 


Modern Grid Structures, Z.S.MAKOWSKI. Arch Science 
Rev v 3 n 2 July 1960 p 52-62, 3 plates. Owing to intercon- 
nection of elements forming grid, resulting structure is highly 
indeterminate, especially in case of grids having members 
rigidly connected at nodes; stress problems of great com- 
plexity have to be solved, but recent developments of electronic 
computers make solution easy; rectangular, triangular, diag- 
onal, and circular types of grid structures; review of methods 
applicable to stress analysis of grid frameworks. 


Modern Thin-Walled Structures and their Statical Solution, 
V.PANC. Czechoslovak Heavy Industry n 6 1959 p 3-13. 
Advantageous static properties and economy of thin walled 
metal structures have increased application of shell type sup- 
porting elements; industrial use has entailed development of 
theory; detailed mathematical analysis and calculations for 
various designs and construction of thin walled structures such 
as flap gates in tilting weirs, bunkers, roofing structures, etc. 


Moment Distribution Factors for Tapered Members, T.D.Y. 
FOK. Civ Eng (NY) v 29 n 12 Dec 1959 p 64-5. Hitherto 
used moment distribution factors for such members have 
limitations in application; paper presents carryover factors, 
stiffness factors and fixed end moments due to support move- 
ments for tapered members of rectangular cross section; given 
ee can be programmed for electronic computer; exam- 
ples. 


New Developments in Structural Analysis and Design by 
Means of Electronic Computer. Structural Engr v 38 n 3 Mar 
1960 p 75-99. Related papers, read before British Instn Struc- 
tural Engrs, are: Application of Electronic Digital Com- 
puter to Structural Steel Design, L.LMORGAN, 75-8; Analysis of 
Grid Frameworks and Floor Systems by Electronic Computer, 
E.LIGHTFOOT, F.SAWKO, 79-87; Elastic Critical Loads of 
Multi-Bay Pitched Roof Portal Frames with Rigid External 
Stanchions, D.M.BROTTON. 88-99. 


On Minimum-Weight Design of Simple Portal Frame, J. 
HEYMAN. Int J Mech Sciences v 1 n 1 Jan 1960 p 121-34. 
Simple plastic theory used to investigate minimum-weight de- 
sign of rectangular portal frame under various loadings; two 
designs under slightly different conditions are made accord- 
ing to Foulkes theory for frames with prismatic members; 
results are compared with corresponding absolute minimum- 
weight design; for simple problem discussed, general results 
are presented graphically, and calculations are made for three 
specific frames. 


On Stability of Two-Dimensional Structural Frameworks, 
H.L.SU. Instn Civ Engrs—Proe v 16 June 1960 paper n 6423 p 
143-56. Method of stability analysis based on principle of 
moment amplification is suggested; method considers effects 
of bending moments and gives strong critical load system; 
volume of work involved in method is many times less than 
that in other methods; it is concluded that critical load 
cannot be defined as load, but as system of external disturb- 
ance which may consist of many different types of loading. 


One Cycle Moment Distribution for Structural Analysis, 
C.HERSHFIELD. Eng Inst Canada—Trans v 3 n 2 July 1959 
p 60-6. Determination of set of constants, dependent only 
on dimensions of structure and its members, by which rota- 
tion of joints can be computed through simple arithmetical 
operation for any system of loads; additional set of constants 
by which end bending moments can be determined through 
single cycle of moment distribution and carryover. 


Operational Analog Simulation of Vibration of Beam and 
Rectangular Multicellular Structure, A.B.CLYMER. IRE— 
Trans on Electronic Computers v EC-8 n 3 Sept 1959 p 381- 
91. Feasibility study of use of operational analog computer 
for solution of structural problems was undertaken; it is 
shown that method is highly competitive with digital com- 
puter and passive element computer methods for solution of 
any structural problem. 
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Orthogonal Gridworks Loaded Normally to_Their Planes, I. 
MARTIN. ASCE—Proc v 86 (J Structural Div) n ST1 Jan 
1960 Paper n 2344 p 1-12. These gridworks are found in 
practice in bridge and roof structures; equations presented 
were derived to solve problem of prestressed concrete deck, iby Arg 
by 177 ft, with beams spaced 10.8 ft apart in each direc- 
tion and supported by eight columns located in perimeter of 
deck; equations have been derived by slope-deflection-gyration 
method, where torsional stiffness as well as flexure stiffness 
of gridwork bars are taken into account. 

Plattenbeulung im plastischen Bereich mit Beruecksichti- 
gung der Schubverzerrung, C.F.KOLLBRUNNER, G.HERR- 
MANN. Schweizer Stahlbauverband Mitteilungen der _Tech- 
nischen Kommission n 19 Zeurich 1959 34 p. Plate buckling in 
plastic range with regard to transverse thrust equations for 
buckling are presented and adapted to plastic field; simple 
influence formulas for transverse thrust. 


Properties of Steel and Concrete and Behavior of Struc- 
tures, G.WINTER. ASCE—Proe v 86 (J Structural Div) n ST2 
Feb 1960 pt 1 Paper n 2384 p 88-61. Review of basic features 
of new findings on materials performance and structural be- 
havior; findings relate not only to plastic or inelastic materials 
properties, but also to brittle fracture, fatigue, residual 
stresses, creep, strength under combined stress, actual vs 
specified strength, etc; features are presented in relation to 
overall performance of structures of civil engineering type. 


Response of Elastic Structure to Blast-Type Loading, E.T. 
SELIG. Boston Soe Civ Engrs—J v 47 n 2 Apr 1960 p 169-82. 
Method is provided whereby structural designer may rapidly 
investigate effects of structural and blast loading parameters 
on maximum displacements, stresses, and strains; structures 
considered may be adequately represented by linear elastic 
single-degree-of-freedom system; blast type loads considered 
are represented by initial impulse together with suddenly 
applied, linearly decreasing force. 

Solution of Modified Linear Simultaneous Equations, W.J. 
GOODEY. Aircraft Eng v 31 n 370 Dec 1959 p 358-9, 864. In- 
vestigation associated with analysis of redundant structures 
in which set of equations, already solved for one particular set 
of values of coefficients, has to be solved again when some co- 
efficients are altered; therefore, general problem of matrix 
modification was studied to see if method could be devised 
which did not involve complete solution of altered equa- 
tions ab initio, but which made use of work already done in 
solving original equations; numerical example. 


Solutions for One-Dimensional Structural Lattices, D.L. 
DEAN, S.TAUBER. ASCE—Proc v 85 (J Eng Mechanics Div) n 
EM4 Oct 1959 Paper n 2196 p 81-41. Advantages of using 
closed form solutions to difference equations as tool for 
structural analysis; in solving directly, difference equations 
are obtained by substituting standard force joint deformation 
relations into general joint equilibrium equations, complete 
solutions are obtained for regular parallel chord Vierendeel 
and triangulated trusses with n panels. 

Some Basie Concepts in Matrix Structural Analysis, F.R. 
BERMAN. ASCE—Proe v 86 (J Structural Div) n ST8 Aug 
1960 pt 1 paper 2582 p 59-85. Paper points out that “‘flexibil- 
ity” or “stiffness”? matrix methods have their common origin 
in energy; procedures for calculating total energy of strue- 
ture; applications to analysis of truss with elastic supports 
and continuous beam. 22 refs. 


Some Uses of Matrix Methods in Structural Analysis, J.L. 
MEEK. Instn Engrs, Australia—Civ Eng Trans v CE 1n 2 
Sept 1959 p 81-9. Maxwell-Mohr superposition equations are 
cited and it is shown that these equations give rapid solu- 
tion to structural problems with techniques now available; 
techniques, based on matrix algebra, are given for solving 
equations using high-speed desk calculators; introduction to 
“Force Method” of analyzing structures using matrix methods 
suitable for computer programming. 


Statics and Engineer, A.LPUGSLEY. Engineer v 210 n 5459 
Sept 9 1960 p 424-7; see also Engineering v 190 n 4924 Sept 
2 1960 p 302-3. Coneept of statics, basic ideas of which were 
developed during 15th and 16th centuries, and its applica- 
tion in design of structures; illustrative examples consider 
frameworks, suspension bridges, and tubes and shells in 
which application to design of missile forms and submarine 


hulls is also noted. Before Brit Assn for Advancement of 
Science. 


Strength and Efficiency Aspects of Plate Structures, G. 
GERARD. ASCE—Proe v 86 (J Eng Mechanics Div) n EM2 
Apr 1960 pt 1 Paper n 2439 p 17-33. Developments in design of 
thin-gage metal structures; compressive-strength analysis of 
long flat plates after elastic buckling occurs; plates have 
various boundary conditions along unloaded edges; test data 
apply to various forms of composite box-beam structures; also 
design of composite stiffened plate structures subject to in- 
stability; principles of minimum-weight design; efficient 
forms of limit-design structures. 


Stresses and Deformations in Elastic Frames, A.J.S.PIP- 
PARD, L.CHITTY, Instn Civ Engrs—Proe v 16 June 1960 
paper n 6463 p 171-88. Stresses in simply-stif! framework 
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STRUCTURAL DESIGN—Continued 


depend. only on its geometry and on loading; displacements 
of such frame are governed by elastic properties of its mem- 
bers ; in structures which carry moving loads use of influence 
lines facilitates analysis; use of Williot-Mohr diagram for 
determination of displacements at all nodes; analytical pro- 
cedure is developed for simply-stiff and redundant frames ; 
examples of application. 


Theorie de la capacité portante des constructions nonhomo- 
genes et orthotropes, W.OLSZAK, A.SAWCZUK. Institut 
Technique du Batiment et des Travaux Publies—Annales v 
113 n 149 May 1960 p 517-36. Load bearing capacity of non- 
homogeneous and orthotropic structures; classification of 
structural members into four categories according to their 
homogeneity and their elastic and plastic properties, plastic 
design of plates and slab floors; thin shells subjected to 
increasing loads; Polish research reports have been considered 
in studies. 


Topological Aspects of Structural Linear Analysis, J.C. de 
C.HENDERSON. Aircraft Eng v 32 n 375 May 1960 p 137-40. 
Selection of system of cut releases rendering continuous 
skeletal structure statically determinate is governed princi- 
pally by topological and geometric characteristics of struc- 
ture, and to lesser extent by its material properties; only 
topological aspects are considered; it is shown how topology 
can be exploited to improve conditioning of associated equa- 
tions of compatability; method of condensation is evolved for 
complex multi-member structures. 


Ueber die spannungsoptischen Untersuchungen von Rah- 
menecken, H.WALTER. Bauingenieur v 385 n 3 Mar 1960 p 
81-5. Photoelastic investigation on corners of frame structures ; 
paper deals with course of stress lines in corners, with com- 
bined theoretical and photoelastic analysis, and with discussion 
of A.KUSKE’s method of evaluation; zero point of stresses ; 
use of strengthening members as indicated by results. 


Ueber die Stabilitaet des Gleichgewichts gedrueckter Staebe 
mit veraenderlichem Querschnitt, J.SZABO, E.BERES. Acta 
Technica (Budapest) v 28 n 1-2 1960 p 738-86. Stability of 
equilibrium of bars in compression with variable cross-sections ; 
graphical model consisting of discrete points is numerically 
treated with aid of matrix theory; basis of approximating 
method is that values of bending moments arising in deflec- 
tion are substituted by Lagrange polynomes of second degree, 
defined by transverse displacement of three successive cross- 
sections. 


Ueber die Voraussetzungen und Grundlagen der klassischen 
baustatischen Theorie hochgradig statisch undestimmter Stab- 
tragwerke, A.ROTHE. Magdeburg Hochschule fuer Schwer- 
maschinenbau—Wissenschaftliche Zeit v 4 n 1 1960 p 111-22. 
Premises and underlying principles of classical static theory of 
high grade static indeterminate structures; assumptions on 
which theory is based; practical cases indicated which con- 
tradict theory or limit its validity. 

Ueber eine neue Minimumaufgabe der technischen Festig- 
keitslehre, J.PEREDY. Acta Technica (Budapest) v 24 n 3-4 
1959 p 327-46. New minimum method for determining technical 
strength of structural elements; method considers beams be- 
ing in equilibrium as whole and in their parts and considers 
distribution of interior forces conforming to most economic 
formation of beam; application of procedure to frame con- 
structions, truss girders, and beam grids. 


Uniform Load on Slab or Plate Stiffened by Beams, M. 
HOLMES. Structural Engr v 38 n 6 June 1960 p 196-9. 
Method of analysis for beam and slab systems; analysis may 
be used to solve various loading conditions, but computa- 
tional work tends to be excessive; for uniform load over 
whole area of stiffened slab however, results of analysis may 
be expressed as set of coefficients, values of which may be 
represented graphically and, in this case, method of analysis is 
suitable for design purposes. 


Use of Complementary Energy in Non-Linear Redundant 
Braced Frames, M.GREGORY. Civ Eng (Lond) v 55 n 651 
Oct 1960 p 1283, 1285. Application of complementary energy 
to define behavior of compression members as they buckle ; 
accurate solution of nonlinear load/deformation characteristic 
of strut by application of complementary energy; paper de- 
rives- expression for complementary energy of initially crooked 
pin-ended strut, and uses result in solving simple braced 
frame. 


Use of Excess Constraints in Structural Analysis, R. 
PLUNKETT, M.E.GURTIN. J Mech Eng Science vy 2m 2 
June 1960 p 101-4. Method whereby extra constraints are ap- 
plied to structure to keep effects of any applied force within 
structure so small that it may be readily analyzed ; stiffness 
matrix is computed by imposing simple unit motions, and 
calculating forces at constraints; proper choice of constraints 
may simplify calculation of elements of stiffness matrix, may 
make most of them zero; excess reactions may then be removed 
by partitioning and partial inversion process. 


Vibrations of Structural Systems by Component Mode 
Be rhesis. W.C.HURTY. ASCE—Proc v 86 (J Eng Mechanics 
Div) n EM4 Aug 1960 pt 1 paper n 2572 p 51-69. Natural 
modes and frequencies of structural systems are determined 
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by energy method using mode functions applicable to complete 
system, or to subsystem thereof, that are synthesized from 
admissible mode functions selected for component members of 
system ; synthesis is accomplished by using equations of con- 
straint that follow from conditions of force equilibrium and 
deflection compatibility at junctions. 


Zur Berechnung symmetrischer Rechteckrahmen mit ver- 
aenderlichem Traegheitsmoment der Stiele, R.KUERKEHUE- 
BASCHE. Beton- u Stahlbetonbau v 54 n 6 June 1959 p 153-6. 
Calculation of symmetrical rectangular frames with variable 
moment of inertia of columns; paper deals with restrained 
two-column and with two hinged cases; solution of practical 
examples is presented. 


2 Zur Berechnung von Rahmentragwerken, deren Traeger elas- 

tisch gebettet sind, H.W.STOLLE. Bautechnik v 37 n 5 May 
1960 p 185-91. Calculation of load bearing frame structures 
with elastically encased beams; paper deals with beams and 
columns elastically embedded over their entire length; em- 
bedding factor, elasticity factor, transfer factor, end mo- 
ment, and also deflection curve and end moment curve are 
considered in analysis and calculations. 


Analogies. Resistance Analogue of Beams and Arches, R. 
LEICESTER. Instn Engrs, Australia—J v 32 n 4-5 Apr-May 
1960 p 99-103. Similarity between electrical equations asso- 
ciated with resistance strip and structural equations of beams 
and arches in cases where strain energy is assumed to be due 
predominantly to bending; two applications of analogy and 
operation of analog computers based on this analogy. 


Blast Resistant. See Concrete Construction—Blast Resistant. 


Cemputer Applications. See also Civil Engineering; Structural 
Design— Analogies. 

Analysis of Structures with Reference to Uses of Digital 
Computers, T.M.CHARLTON. Civ Eng (Lond) v 55 n 643 
Feb 1960 p 222-4. Compatibility approach and equilibrium 
approach for analysis; flexibility coefficient and stiffness co- 
efficient; advantages of equilibrium approach using stiffness 
coefficients in relation to use of computers; computer pro- 
gramming; design on basis of ultimate load carrying capacity ; 
combination of human element for design purposes, and digital 
ecmputer for analyzing design. 


Electrical Analog Computer for Limit Design of Structures, 
M.ZAID, F.L.RYDER. ASCE—Proe v 86 (J Eng Mechanics 
Div) n EM1 pt 1 Jan 1960 Paper n 2331 p 1-17. Description 
of special purpose computer capable of minimizing linear 
function subject to large numbers of linear inequalities; de- 
scription is based on customary n-space geometric analogy; 
example for setup and operation of computer. 


Earthquake Resistance. See also Earthquakes; Shock Waves. 


Behavior of Structures During Earthquakes, G.W.HOUS- 
NER. ASCE—Proe v 85 (J Eng Mechanics Div) n EM4 Oct 
1959 Paper n 2220 p 109-29. Behavior is described by response 
spectrum curves which show effect of size and distance of 
earthquake and period and damping of structure; high elastic 
stresses are developed during strong ground motion; type of 
limit design is indicated. 


Dynamic Effects of Earthquakes, R.W.CLOUGH. ASCE— 
Proc v 86 (J Structural Div) n ST4 Apr 1960 Paper n 2437 
p 49-65. Principal factors controlling dynamic response of 
structures to earthquakes are summarized and related to 
lateral force provisions recommended for inclusion in Uniform 
Building Code by Structural Engineers Assn of California. 


Dynamic Response of Elasto-Plastic Frames, J.PENZIEN. 
ASCE—Proc v 86 (J Structural Div) n ST7 July 1960 paper 
2545 p 81-94. Results of analytical investigation involving 
single mass system that has idealized elasto-plastic resistance 
deformation relationship; system was subjected to similar 
ground motion as measured during May 1940 El Centro 
earthquake; basic parameters varied in this investigation are 
natural period, ultimate strength, and damping of system; 
results are presented in form of graphs. 


White Noise Representation of Earthquakes, G.N.BYCROFT. 
ASCE—Proc v 86 (J Eng Mechanics Div) n EM2 Apr 1960 
pt 1 Paper n 2434 p 1-16. White-noise source used in con- 
junction with analog computer is convenient method of 
analyzing structures subjected to complex ground motions 
and of assigning probabilities to deformations arising; it is 
suggested that “standard large earthquake’’ be represented 
by ‘white’ ground accelerations having flat spectral density 
of 0.75 ft?/sect/eps and duration of % min. 

Failure. Deflections of Plane Frames at Point of Collapse, B.G. 
NEAL. Structural Engr v 38 n 7 July 1960 p 224-9. Paper 
theoretically proves that substantial amounts of flexibility can 
occur without affecting deflections at point of collapse; 
rectangular portal frame is analyzed to show how lower 
limit for any particular joint or base stiffness can be de- 
termined, above which deflections at point of collapse are un- 
affected. 

Light Weight. 
Construction. 

Application of Plastic Theory to Latticed Aluminum Frames, 
C.MARSH, J.G.SUTHERLAND. Eng Inst Canada—Trans v 


See also cross references under Light Weight 
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3 n 3 Nov 1959 p 100-5; see also abstract in Light Metals 
vy 23 n 266 July 1960 p 179-81. Method of applying theory ; 
series of tests carried out on latticed beams are described ; 
design rules are proposed for application of theory to 
continuous beams and portal frames of latticed construction 
in aluminum. 

Das Prinzip des Leichtbaues und seine Bewertung in Natur 
und Technik, MMMENGERINGHAUSEN. VDI Zeit v 102 n 13 
May 1 1960 p 523-7. Principle of light weight construction 
and its evaluation in nature and engineering; light weight 
construction coefficient Zu, i.e., ratio of permissible total load 
over dead load, is proposed as design factor; specific useful 
load and its reciprocal, specific construction expenditure, and 
thus construction cost per unit of useful load can be derived 
from Zu; examples for building construction, shipbuilding, 
aircraft construction, etc. 

Models. Work on Models in Cement and Concrete Association, 
R.E.ROWE. Portland Cement Assn—Research & Development 
Laboratories—J v 2 n t Jan 1960 p 4-10. Use of models in 
research and as aid to design is described and details given 
of more important models constructed and tested in Struc- 
tures Research Laboratory of Association; discussion of wide 
range of applicability of model testing and analysis. 


Moon. See Moon. 
Prestressing. See Concrete Construction—Prestressing. 


Safety Factor. Application of Log-Normai Distribution to 
Structural Safety Analysis, L.S.HU. Chinese J Civ Eng v 6 
n 2 1959 p 122-33. Application of log-normal curve to 
analysis of distribution of fundamental parameters in struc- 
tural design and of relation between safety factor and 
probability of extreme conditions; existence of upper and 
lower limits in variation of fundamental design parameters ; 
use of few available numerical data for comparison of normal, 
log-normal, Pearson type III, extreme value, and Kolmogoroff 
distribution curves. (In Chinese) 

Underground. See Geology—Engineering. 

Wind Stresses. Rationale for Determining Design Wind Veloci- 
ties, A.G.DAVENPORT. ASCE—Proe v 86 (J Structural Div) 
n ST5 May 1960 pt 1 Paper n 2476 p 39-68. Use of term 
“extreme wind velocity averaged over a mile a minute” as 
“basie design wind velocity’; systematic relationship between 
ground roughness and wind velocities near ground and _ its 
rate of increase with height; estimates of ratio of surface 
velocity to gradient velocity; extreme-value data for British 
Isles. 

STRUCTURAL ENGINEERING. See Structural Design. 


STRUCTURAL STEEL. See Bridges, Steel; Iron and Steel 
Metallography; Iron and Steel Metallurgy; Steel; Steel— 
Standards; Steel Corrosion; Steel Structures; Steel Testing ; 
Structural Design; Welded Steel Structures. 

STRUCTURES. See Airports—Buildings; Apartment Houses; 
Arches; Beams and Girders; Breakwaters; Bridges; Build- 
ings; Churches; Columns; Concrete Construction; Dams; 
Domes and Shells; Foundations; Garages; Houses; Hydraulic 
Structures; Industrial Plants; Office Buildings; Piers; Piles; 
Plasticity; Port Structures; Retaining Walls; Roofs; Steel 
Structures; Stresses; Structural Design; Tanks; Towers; 
Trusses; Warehouses; Water Tanks and Towers; Welded Steel 
Structures ; Wooden Construction. 

STRUTS. See Aluminum and Alloys—Structural; Beams and 
Girders; Columns; Steel Structures—Connections; Structural 
Design. 

STUD WELDING. See Welding, Electric Are—Stud. 

STUDIOS. See Radio Broadcasting—Studios; Television Broad- 
casting—Studios. 

STUDS. See Bolts and Nuts; Fasteners—Materials. 

STYRENE 

See also Polymerization ; Polymers; Rubber, Synthetic. 

Anionic Copolymerization: Inability of Poly-(Methyl Metha- 
erylate) Anion to Initiate Polymerization of Styrene, R.K. 
GRAHAM, D.L.DUNKELBERGER, W.E.GOODE. Am Chem 
Soc—J v 82 n 2 Jan 20 1960 p 400-3. Report on studies which 
demonstrate inability of poly-(methyl methacrylate) anion to 
react with styrene; when 9-fluorenyllithium is used as initi- 
ator, it reacts only with methyl methacrylate; no styrene is 


detected in polymer, regardless of temperature, solvent or 
monomer ratios, 
STYROPOR. See Concrete—Light Weight. 


SUBAQUEOUS CONSTRUCTION AND OPERATION. See 
Electric Cables—Submarine; Geophysies—Subaqueous; Televi- 
sion—Underwater ; Tunnels—Construction. 


SUBMARINE CABLES. See Electric Cables—Submarine; Tele- 
graph Cables; Telephone Cables—Submarine. 
SUBMARINES 
See also Ship Propulsion; Tankers—Submarine. 
Automatic Depth Control of Submarines, A.GARDE, E. 
PERSSON, ASEA J v 33 n 4-5 1960 p 65-70. Design of system 
is based on experimental frequency-response curves, charac- 
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SUBMARINES—Continued 
terizing effect of control hydroplanes on hull of submarine ; 
operational experience. 

Submarine Development Prior to World War I, E.M.AVAL- 
LONE. Am Soc Naval Engrs—J v 72 n 2 May 1960 p 277-83. 
First submarine attack in 1776, and designs evolved in 1578 
and 1624, are mentioned, and further design history and use 
of submarine in warfare outlined; profile diagrams of some 
types constructed up to about 1900 are included. 


Submarine FRAM Program, What and Why, L.L.JACKSON, 
Jr, J.M.ROACH. Am Soc Naval Engrs—J v 72 n 2 May 1960 
p 211-20. Explanation of Fleet Rehabilitation and Moderniza- 
tion (FRAM) Program, and application to rehabilitation of 
USS Tiru from planning through work stages, which called 
for 15 major items; modernization provides plastic fairwater 
for redesigned conning tower, lengthened hull, ete; advan- 
tages, gained for Tiru by investment of less than three times 
cost of regular overhaul, are being obtained for selected 
number of United States destroyers and submarines. 


Submarine Hydraulics ... Designing for Safety and Si- 
lence. Applied Hydraulics & Pneumatics v 13 n 2 Feb 1960 
p 62-5. Reliability and low noise level are two principles 
which guide submarine designer; hydraulic system has many 
fail-safe features to insure safety of crew and equipment; 
main system, vital system, and lead system supply fluid at 
3000 psi to various ship operations; hydraulic components for 
system operation; circuit diagram of three pump-accumulator 
systems. 

Vibration Isolation for Submarine Machinery, A.C.SUM- 
MERS. Noise Control v 6 n 4 July-Aug 1960 p 10-12. Outline 
of design proceedings for solving problem of isolating ma- 
chining vibrations from surrounding medium; present design 
control procedure; developments toward improvement. 

Air Conditioning. See Air Conditioning—Submarines. 

Air Purification. See Chemical Processes—Irradiation. 

Construction. See Shipbuilding—Welding. 

Control. Submarine Computers, C.F.ABT. Arma Eng v 3 n 1 
Dec 1959-Jan 1960 p 27-31. Relative merits of digital vs 
analog computers in submarine control equipment; with 
miniaturization rapidly progressing, single central digital 
computer in submarine, controlling all operations such as ship 
control, detection devices, and fire control, is held to be 
optimum solution. 


Design. See Ships—Design. 

Hydraulic Transmission. See Hydraulic Control and Transmis- 
sion. 

Miniature. See Photography—Underwater. 

Missiles. See Rockets and Missiles—Underwater. 

Nuclear. See also Ship Propulsion—Nuclear; Shipyards—Acci- 


dent Prevention. 


British Nuclear Submarine ‘Dreadnought’. Shipbldg & 
Shipg Ree v 96 n 17 Oct 27 1960 p 541-2. Notes on vessel 
launched at Vickers-Armstrongs yard; length 226 ft, beam 
32 ft, surface displacement about 3500 tons; pressurized water 
reactor of type fitted in USS Skipjack will be used to drive 
single shaft through steam turbines; cutaway drawing shows 
general arrangement. 


First Days of Mark I, E.E.KINTNER. Am Soc Naval 
Engrs—J v 72 n 1 Feb 1960 p 9-13. Information on construc- 
tion and testing, including simulated under-ocean run, of STR 
(Submarine Thermal Reactor,) MARK I, which served as 
land based prototype for USS Nautilus. 


Welding of Triton, World’s Largest Nuclear-Powered Sub- 
marine, G.W.KIRKLEY, Jr. Welding J v 39 n 9 Sept 1960 
p 893-902. Operations described range from heavy multipass 
welds on hull plating to minimum size deposits on small 
diameter reactor instrumentation tubing; hull is of 100% 
welded construction; fabrication of nuclear piping systems ; 
special method for bimetallic welding developed to meet 
stringent service requirements. 

Power Supply. See Fuel Cells. 


Radio Equipment. Underwater Communication System, N.D. 
MILLER. IRE—Trans on Communications Systems ¥ CS-1 
n 4 Dec 1959 p 249-51. Communications between submerged 
submarines and surface craft require energy to be propagated 
through sea water; only practical method for transmitting this 
energy is by acoustic means; for long-range communication, 
single-sideband suppressed-carrier transmission system is only 
effective way of propagating this sound energy; requirements 
of transmission system. 


See Drydocks—Floating. 


Stabilizers. How to Snub Gyrostabilizer, J.T.ELLIS, Jr. Ap- 
plied Hydraulics & Pneumatics vy 18 n 8 Mar 1960 p 90-1. 
Nomograph enables simplified determination of stopping force 
required for shock absorber to stop moving mass within re- 
quired distance, at various velocities; description of shock 
absorber in gyrostabilizer used to reduce roll in_ ballistic 
missile submarines. 


Repair. 


Tankers. See Tankers—Submarine. 
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SUBSIDENCE 


See also Coal Mines and Mining—Subsidence: Geology— 
. : 2 0 
Engineering; Tanks—Stresses. ay 


Water Buoys Land That Sank as Oil Was Removed. En 
News-Ree v 163 n 20 Nov 12 1959 p 26-7. 26 ft deep iged 
subsidence due to oil field exploitation in Long Beach, Calif, 
area was halted by replenishment with water; oxygen-free 
salt water under extremely high pressure was injected into 
oil-bearing sands and surrounding aquifers, restoring neces- 
sary underground pressure; drilling of 57 injection wells; use 
of stainless Steel centrifugal pumps directly connected to 
3600-rpm squirrel-cage induction motors; total design capacity 
is 12.6 mgd. 

SUBSTATIONS. See Electric Substations. 
SUBWAYS 
Construction. See Piles—Driving. 


Italy. Ttalian Method of Subway Construction Uses Old Idea 
to Give Modern Results. Roads & Eng Construction v 98 
n 3 Mar 1960 p 82-5. Milan method patented by Icos Ltd 
involves digging two slot trenches in location and to depth 
of future subway walls and pouring them full of concrete to 
actually form walls; ground between walls is excavated from 
road level down to roof elevation and concrete poured on 
ground to form roof; trench is kept filled with Bentonite 
during excavation; step-by-step procedure. 


London, England. London’s Underground—World’s First Sub- 
way, F.C.LIVINGSTONE. Consulting Engr (St. Joseph, 
Mich) v 15 n 2 Aug 1960 p 124-31. Historical background of 
13-mi Inner Circle of Metropolitan Underground Railway; 
need for new locomotive and locomotive design trials; in- 
adequate ventilation on initial length of line and resort to 
“blow holes’; work on ‘“eut and cover’? tunnels, begun in 
January 1960, and difficulties of construction which had to be 
overcome; method of constructing covered ways varied at 
different times and under different contractors; cost of build- 
ing railway, and number of passengers carried. 


New York, N.Y. Permanent Steel Used as Subway Shoring, H. 
GOLDFINGER. Civ Eng (NY) v 30 n 8 Mar 1960 p 47-9. 
Underpinning and shoring for new depressed track under 
operating subway while subway trains were running on 
unreinforced concrete mat overhead; new method eliminated 
shoring, track work, signal changes, electric alterations and 
other work inside operating subway by modifying permanent 
steel roof beams for new track to serve as temporary sup- 
ports. 

Toronto, Ont. Evaluation of Alternative Subway Routes, B.A. 
GRIFFITH, H.G.von CUBE. ASCE—Proe v 86 (J City Plan- 
ning Div) n CP] May 1960 Paper n 2464 p 1-10. Description 
of practical automatic computer method of assigning passen- 
ger trips to proposed traffic facility; application of method to 
proposed subway systems in Metropolitan Toronto; where ade- 
quate origin-destination data are available, method can be 
used directly for rapid transit system, or with minor modifica- 
tions for other types of traffic facilities, such as commuter lines 
or expressways. 

Public Transit Improvements in Toronto, W.F.IRVIN. ASCE 
—Proc v 86 (J City Planning Div) n CP1l May 1960 Paper 
n 2465 p 11-21. Transit developments in Toronto during past 
century; recently city turned to rapid transit with construc- 
tion of first subway in Canada; results during first 5 yr of 
initial venture in rapid transit; plans for further rapid-transit 
extension during next decade and beyond. 

Toronto’s Cover-Then-Cut Subway. Eng News-Rec v 164 n 9 
Mar 3 1960 p 37-9. Reinforced concrete side walls of subway 
tunnel were cast in unsheeted trenches and then roof was 
east over walls; earth was subsequently excavated when 
concrete was set; this ‘Milan’? method was applied in order 
to shorten time of traffic suspension in congested city areas; 
photographs show phases of construction. 


SUCROSE. See Sugar—Chemistry. 


SUGAR 

See also Fermentation; also all subjects beginning with 
Sugar. 

Abstracts—Papers Presented at Tenth Congress, Inter- 
national Society of Sugar Cane Technologists. Sugar y 
Azucar v 55 n 3 Mar 1960 p 41-6 (Spanish version 70, 75-7). 
Papers include three on cane growing methods, six on cane 
breeding, and one each on modification of clarifiers used in 
Williamson process, phosphates in cane juices, and granulo- 
metric analysis of massecuites. 


Analysis. See Sugar—Chemistry. 


Chemistry. Conformations of Pyranoid Sugars—2. Infrared 
Absorption Spectra of Some Aldopyranosides, R.S.TIPSON, 
H.S.ISBELL. US Bur Standards—J Research—Physics & 
Chem v 644A n 3 May-June 1960 p 239-63. Conformations 
of 24 aldopyranosides have been studied; compounds were 
classified into configurationally and structurally related groups, 
and spectra were intercompared; analysis revealed groups of 
absorption bands which showed concerted shift on change 


SUGAR—Continued 


of aa a disposition; other observed correlations are dis- 
cussed. 


Determination of Ionic Calcium Content of Clarified Cane 
Juice, P.HIDI, R.I.LNICHOLSON. Int Sugar J v 62 n 733 Jan 
1960 p 9-12. Rapid colorimetrie method measures light absorp- 
tion of calcium purpurate complex; interference by substances 
usually present in clarified juices could be successfully elimi- 
nated; ionic calcium level was found to range from 44 to 
100% of total caleium content of filtrate. 


Estimation of Molecular Weight of Dialysed Browning 
Products from Cane Final Molasses, W.W.BINKLEY. Int 
Sugar J v 62 n 734 Feb 1960 p 36-8. Dialysis, ultracentrifuga- 
tion, and viscosity studies relevant to polymer obtained from 
reaction of simple amino-acid with simple reducing sugar; 
molecular weight of dialyzed molasses browning polymer was 
found to be 27,000 plus or minus 1000; shape of polymer was 
deduced to be closest to that of random coil. 


Fate of Some of Principal Amino-Acids of Cane Juice Dur- 
ing Molasses Formation—l, W.W.BINKLEY. Int Sugar J v 
61 n 732 Dee 1959 p 364-6. Preliminary tracer studies with 
certain carbon 14 labelled amino-acids; heated limed cane 
juice with added materials produced radioactive molasses- 
like “browning” polymers; juice admixed with glycine-2-C 
14 underwent no change in activity; mixtures containing 
amino acids with carbon-14 in carboxyl group, sustained 
some loss in activity; radioactive polymeric intermediate 
substances with identical low mobilities were observed. 


Hydrogenolysis of Sugars, N.F.MURPHY. Va Polytechnic 
Inst—Eng Experiment Station—Bul n 129 Dec 1958 15 p. 
Survey indicates sugars have been hydrogenolyzed in presence 
of promoted nickel or copper catalysts, and products shown 
to polyhydriec alcohols, especially glycerol and propylene glycol ; 
only commercial development (Germany, 1938-1942) failed 
because of mixed product and failure of equipment; in 
United States, impure sugars from various sources (molasses 
and wood) have been hydrogenolyzed to glycerol and glycols, 
but catalyst life and recovery are uncertain. 45 refs. 


Solubility of Pure Sucrose in Water, D.F.CHARLES. Int Sugar 
J v 62 n 737 May 1960 p 126-31. Because of conflicting data 
in literature new values for solubility of pure sucrose in water 
were determined; vials containing sucrose crystals and sugar 
solution were rotated in constant temperature bath; portions 
of mother liquor were extracted at intervals to read concen- 
tration on Bausch and Lomb Precision Sugar Refractometer ; 
results of other investigators are compared with new data. 28 
refs. 

Liquid. Timed-Program System ‘Robots’ Processing, J.V. 
ZIEMBA. Food Eng v 31 n 12 Dec 1959 p 62-3. At Great 
Western Sugar Co, Brookfield, Ill, pre-set units operate 
through relays and valves to actuate and interval various 
steps in manufacture of sucrose and invert liquid sugars; 
pre-measured amounts of water and sugar are introduced into 
dissolving tank; after timed heating and mixing, liquid 
sugar is filtered and cooled before going into storage, ready 
for shipment; also, liquid sugar can be directed to invert 
tanks, where acid and then alkali are added prior to cooling 
and storing. 

SUGAR BEETS. See Sugar Factories; Sugar Industry. 

SUGAR CANE 

See also Sugar—Chemistry. 

Growing. Expanding East African Sugar Industry. Sugar y 
Azucar v 55 n 6 June 1960 p 31-2 (Spanish version p 52-3). 
Prior to 1924 small quantities of sugar were imported into 
Uganda and distributed at almost prohibitive prices; in same 
year small mill and plantation were completed, producing 
30,000 bags of sugar during first crop, and in 1930 another 
was started with first year production of only 100 bags; 
present production exceeds 60,000 tons/yr; information on 
growing methods and labor conditions, and on artificial rain 
making, using salt, which is considered of particular interest. 


Improving Sugar Technology in Mexico. Sugar y Azucar v 
55 n 5 May 1960 p 40-4, 73 (Spanish version p 76-8, 124). 
Two principal organizations concerned with research on 
sugar are Inst for Improvement in Production of Sugar 
(IMPA) and Vera Cruz Inst for Sugar Technology (ITAV) ; 
whereas IMPA deals mostly with general applications of 
science, ITAV is largely concerned with regional problems ; 
information is given on general programs and on work in 
connection with new varieties and yields, pests and diseases, 
control of cane flowering, ete. 


Moth Borer Control in Barbados—Important Experiments 
with Trichogramma, H.H.BOX. Sugar y Azucar v 55 n 3 
Mar 1960 p 29-31 (Spanish version p 51-3, 87). Review of 
trials to control sugar cane moth borer Diatraea saccharalis 
(F.) by mass rearing and liberating egg parasite Tricho- 
gramma minutum Riley, suggests that method has been unsuc- 
cessful; biological control by using larval parasite, Lixophaga 
diataca (Tns.) will be tried. 

Precipitation—Temperature Effect on Cane Yields, E.S. 


LYONS. Sugar y Azucar v 54 n 9 Sept 1959 p 29, 38 (Spanish 
version p 51, 74). Correlations were determined for acre 
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SUGAR CANE—Growing—Continued 


yields of sugar cane with rainfall and/or temperature by 
months from January to October, based on records for 20-yr 
period; yield data are for single variety, C.P. 29.116; it is 
considered information may be of value for predicting yield 
prior to harvest, and would have some applications in cane 
growing areas where conditions are similar to Southwest 
Georgia. 


Pre-Emergence Herbicides Reduce Labor Costs, J.R.NAIL, 
W.R.IREY, E.W.ZOMOSA. Sugar y Azucar v 54 n 9 Sept 
1959 p 30-1, 40 (Spanish version p 52-3, 70). Explanation of 
use of herbicides, which are applied to planted field before 
weeds germinate, for control of weeds in sugar cane growing; 
particular reference is to chemical herbicides known as 
“Telvar’” and “Karmex”, developed by E.I. duPont de Nemours 
& Co largely to meet variations of moisture conditions ; 
Karmex gives longer weed control in high rainfall areas, 
while Telvar is applicable where lower solubility is of advan- 
tage. 


Study on Possible Existence of Variety Yield Decline in 
Argentine, W.E.CROSS. Int Sugar J v 62 n 736 Apr 1960 p 
87-8. It was found that there is apparently no decline, although 
conditions under which cane is grown might tend to favor 
yield decline; annual production of cane and sugar per acre 
from 1946 (first year after smut epidemic, when replanting 
of all fields with resistant varieties had been completed) to 
1958 suffered no decrease; tables show production of cane 
and sugar per acre and yield comparisons for different 
varieties. 

Unique Cultivation Practices in Mexico. Sugar y Azucar 
vy 55 n 5 May 1960 p 38-9 (Spanish version p 84-5, 124). 
Methods of cane culture at Los Mochis at Ameca, Jalisco; 
plantations are on undulating land at about 60 m above sea 
level on sandy-clayey soil; climate is semidesert with moderate 
winter temperatures; subsoiling operation, marking off of cane 
rows, etc, opening of furrows and application of nitrogen 
fertilizer, cane planting and cultivation, harvesting, ete, are 
described. Based on article by S.LUJAN C. in Boletin 
Azucarero Mexicano Jan 1960. 

Work Units & Incentives Plan, R.BIRD. Sugar y Azucar 
v 54 n 11 Nov 1959 p 46-7 (Spanish version p 80-1). Incentive 
method as applied to cane cutting on plantations of Antonio 
Roig Sucesores during last half of 1959 crop; cutting by in- 
centive is voluntary and individual, and is based on payment 
of daily wage that is just and reasonable for reasonable 
amount of work; work measurement is by time studies, and is 
equivalent to normal production under certain conditions in 
gerretn period of time. Before Sugar Technologists of Puerto 

ico. 

Milling. See also Crushing and Grinding. 

Calculation of Efficiency of Individual Mills in Tandem, 
G.R.ROELEVELD. Sugar y Azucar v 55 n 6 June 1960 
p 27-9, 41, 45 (Spanish version p 49-50, 56, 72, 84). Simple 
system of calculations to determine apparent efficiency values 
for mixing and separation which take place in every mill unit 
of mill train; diagrams illustrate principles; examples given. 

Development of Hydraulic Gear for Cane Mills, L.A. 
TROMP. Int Sugar J v 62 n 736, 737 Apr 1960 p 91-4, May 
p 128-6. Apr: Design of various types of deadweight and 
pees uenniatie accumulators. May: Hydraulic top caps for 
mulls. 

World’s 24 Hour Grinding Record to San Cristobal. Sugar 
y Azucar v 55 n 5 May 1960 p 45 (Spanish version p 92). 
Ingenio San Cristobal is reported to have ground 16,368 
short tons of cane in one 24-hr period during 1959 crop in 
Mexico; figures for three of world’s large mills (Jaronu, 
Cuba; Casa Grande, Peru; San Cristobal,  tico) are shown 
in table for year 1958-59. 

Storage. See Materials Handling—Sugar Factvries. 
SUGAR CANE MILLS. See Sugar Cane—Milling. 
SUGAR FACTORIES 

See also Sugar Manufacture. 


500-Ton Turbine Driven Mill at Villanueva, J.M.SANTIAGO. 
Sugar y Azucar v 54 n 10 Oct 1959 p 52-4 (Spanish version 
p 87-9, 103). Description of new sugar factory owned by Cia 
Azucarera Hondurena, S.A., with principal offices at San 
Pedro Sula, Honduras; present tandem consists of two roll 
23-in.x36-in. crusher, two 23-in.x36-in. three roll mills and 
24-in.x36-in. three roll cane mill; steam is provided by 
bagasse fired unit and by auxiliary fuel oil fired unit; 800-kw 
Worthington multistage turbogenerator, and auxiliary off 
season 100 kw GM-Delco diesel generator set, constitute 
sources of power. 


Loveland Sugar Factory, Colorado. Int Sugar J v 61 n 732 
Dec 1959 p 362-4, Historical development, and modernizations, 
of Loveland Factory of Great Western Sugar Co, which in 
1958 produced one million 100-lb bags of sugar and in 1959 
was slicing some 3000 tons of beet per day; notes on company’s 
experiment station, other factories and byproducts manufac- 
ture, 

Mill Capacity and Length of Harvest in Puerto Rico, M.A. 
ARSUAGA ROURE. Sugar y Azucar v 54 n 11 Nov 1959 p 


SUGAR FACTORIES—Continued 


48, 52-4 (Spanish version p 76-9, 116). It is suggested that ideal 
situation for Puerto Rico would be group of larger factories 
with fewer smaller ones, all operating on cane varieties 
with high sugar content that could be harvested in succession 
over period of eight months; table of case summaries shows 
that, in general, there is crop of certain size for every size 
of factory and certain maximum of profits on each ton of 
cane, Abstract of paper befor Sugar Technologists of Puerto 
Rico. 


Equipment. See also Centrifuges. 


Apparatus for Counter-Current Extraction in Laboratory, 
C.J.ASSELBERGS, J.F.HENGEVELD, P.W.Van Der POEL, 
H.I.WATERMANN, W.SAEYS, H.K.KROEZE. Int Sugar J 
v 62 n 736 Apr 1960 p 95-7. It is concluded that extraction 
in equipment designed for extraction of sucrose from sugar 
beets or cane is analogous to extraction in industrial extrac- 
tion batteries ; difficulties in scaling down of diffusion apparatus 
have been overcome; apparatus can be helpful in determining 
optimal conditions for extraction plant. 


Les rechargements A l’aide d’alliages & base de borures de 
chrome dans l’industrie sucriére, E.SELLIER. Revue de la 
Soudure (Lastijdschrift) v 15 n 8 1959 p 130-5. Building up 
equipment used in sugar industry by means of chromium 
boride based alloys; three examples presented and oxyacety- 
lene welding operations described. 


Vollautomatisch Zuckerzentrifugen, W.ROJEK. Siemens Zeit 
v 33 n 9 Sept 1959 p 527-34. Fully automatic sugar centri- 
fuges; developments in drive and control systems; use of 
multi-speed pole-changing motors operating in conjunction 
with speed sensitive control systems. 


Evaporators. Korrosionsstudien an Stahlrohren eines Versuchs- 


verdampfers der JZuckerindustrie, H.GIESEKE, W.HOF- 
MANN, A.EMMERICH, F.SCHNEIDER. Werkstoffe u Kor- 
rosion v 11 n 6 June 1960 p 3387-47. Investigation of corro- 
sion of steel tubes in sugar factories with 1/10-scale test 
evaporator of industry duplicating conditions of manufacture; 
detailed report of extended investigation which, after eliminat- 
ing other causes, traced trouble to copper from copper plated 
diffusion apparatus entering evaporator with juice and 
forming electrolytic cells of deposited Cu and Fe. 22 refs. 


New System of Evaporation in Sugar Industry—L.V. 
System, W.G.DE PROSKOWETZ. Int Sugar J v 61 n 782 
Dee 1959 p 359-61, v 62 1. 733 Jan 1960 p 8-9. In new arrange- 
ment, known as Last Vapours system, no intermediate vapors 
are drawn off and only last vapors are used; system enables 
considerable reduction in steam consumption; data are given 
for quadruple effect evaporator assuming 180% thin juice 
on beet of 18° Brix, total evaporation 104% and heating 
steam at 3.6 atm absolute pressure corresponding to 139 C; 
diagrams also show control system. 


Instruments. How Central Graphic Panels Automate Bulk-Food 


Operation, H.C.DYER, W.S.YOUNG. Food Eng v 31 n 9 Sept 
1959 p 70-3. Panels employed by American Crystal Sugar Co, 
Crookston, Minn, in manufacture of beet sugar, control 
diffusion, carbonation and sulphitation, evaporation, and melter 
stations; they reduce costs by improving process control, sim- 
plifying operator training and equipment maintenance, 
eliminating human errors; schematic diagram shows portion of 
system, 

Results of Auto Analysis at Sucrest Refinery, J.K.T.CHANG. 
Sugar y Azucar v 55 n 6 June 1960 p 25-6, 41 (Spanish 
version p 47-8, 82). Survey of sugar losses in water system 
at Am Molasses Co, using Auto-Analyzer; 26 points were 
tested; results indicate that more important sources of sugar 
loss were in condenser water and press slurry; instrument 
is designed to measure continuously and transmit to record- 
ing graph, light from colorimeter indicating concentration 
of substance in test solution as ratio to known concentration 


in standard solution; flow diagram of analyzer, and graphs 
of results are shown. 


Materials Handling. See Materials Handling—Sugar Factories. 


Waste Disposal. See Industrial Wastes—Sugar Factories. 
SUGAR HANDLING 


See also Materials Handling—Bakeries; Materials Handling 
—Granular Materials. 


Aguirre Modernizes Bulk Loading Facilities. Sugar y Azucar 
v 5b n 7% July 1960 p 30-1, (Spanish version p 54-5). Bulk 
sugar handling installation at Central Aguirre Sugar Co, 
Puerto Rico ; two 30-in. belt conveyors, each with 350 ton/hr 
capacity feed 36-in. belt conveyor with 700 ton/hr capacity, 
which carries sugar to batch weighing house; sugar is trans- 
ported from weighing house to ship loading gantry 1122 ft 
away on 386-in. belt; at gantry, 60-ft boom conveyor feeds 


telescoping chute at bottom of which is mounted 30-in. ship 
trimmer. 


Kawaihae Bulk Terminals, Hawaii. Int Sugar J v 62 n 785 
Mar 1960 p 63-6. Terminals at Kawaihae Bay on northwest 
coast, include modern bulk sugar plant to handle storage and 
shipment of raw sugar, bulk molasses operation, and facilities 
to provide stevedoring, warehousing, and terminals services ; 
from plantation mills, raw sugar moves to new plant in 
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SUGAR HANDLING—Continued 


truck and trailer units capable of loading between 20 and 25 
tons; conveyor system transports sugar in 14,000-ton capacity 


warehouse and to wharf; loading gantry is electrically con- 
trolled. 


New Rio Haina Facility in Operation. Sugar y Azucar v 
54 n 9 Sept 1959 p 32-3 (Spanish version p 62-3, 70). Layout 
of raw sugar bulk storage and ship loading facilities in 
Dominican Republic; capacity of four warehouses is 87,000 
tons ; chain conveyors transport sugar from centrifuges to 
vertical bucket elevators; belt conveyors are used within 
warehouse and for transport to dock; shop loading units 
transfer 550 ton/hr to ship hatches. 


Static Switches Run Sugar Warehouse, G.GIACOMELLI. 
E.BULLOCK. Control Eng v 7 n 5 May 1960 p 118-22. Controls 
of C & H Sugar Co, Crockett, Calif handling system, using 
selective point shift registers to sort bags of different types 
of sugar one every two sec; setup is failsafe, operator-proof, 
and takes care of bags when conveyor becomes full. 


SUGAR INDUSTRY 
See also all subject headings beginning with Sugar. 


China. Red China Plans 2.4 Million Ton Production in ’62, 
R.WESTGATE. Sugar y Azucar v 55 n 8 Aug 1960 p 23-5 
(Spanish version 45-7, 70). Information on sugar industry in 
China, relative to cane and beet plantings, producing regions, 
yield, and development of factories, which includes building 
of small new refineries to supplement capacity of numerous 
large and medium sized factories, most of which are either 
newly built or recently expanded. 


France. Influence de la mécanisation et de l’automation sur la 
productivité de l’industrie sucriére, H.LAMOUCHE. Société 
des Ingénieurs Civils de France v 112 n 4 July-Aug 1959 p 
233-53. Influence of mechanization and automation on produc- 
tivity of sugar industry; comparison between prewar and 
present day sugar factory; modern plant shows reduction 
in labor, higher output of sugar, and considerable saving of 
fuel; statistics of sugar production in France and in other 
European countries. 


Uganda. See Sugar Cane—Growing. 
SUGAR MANUFACTURE 
See also Sugar Factories. 


Handbook of Cane Sugar Engineering, E.HUGOT. Elsevier 
Publishing Co, Amsterdam, Holland, 1960. 872 p. $35. Revised 
and translated edition of La Sucrerie de Cannes; volume 
is in 48 sections in logical sequence from handling of cane 
through various processes of sugar manufacture, and includes 
sections on factory layout and accounting system; information 
is given on processing and laboratory procedures, available 
equipment, and attendant engineering data, eg., flow in 
water and steam pipes, milling pressures, etc. 


Testing Busan 881 in Peru—Special Bactericide Shows 
Marked Savings, J.W.APPLING. M.UGARTE. Sugar y Azucar 
v 55 n 38 Mar 1960 p 87-9 (Spanish version p 54-6, 80). 
Report on successful application of Busan 881 at Ingenio 
Pucala, one of Peru’s larger sugar mills, to reduce inversion 
of sucrose in cane juice prior to liming and clarification ; 
composition of Busan 881, which contains organic sulphur 
compounds, is given. 


Byproducts. Glass Color Standards and Uniform Chromaticity 
Scale for Sugar Products, B.A.BRICE. Optical Soc America—J 
vy 50 n 1 Jan 1960 p 49-56. Color specifications for official 
glass color standards of US Dept Agriculture for extracted 
honey, maple syrup, sugar cane syrup and sugar cane molasses ; 
greatly extended scale of uniform chromaticity for application 
to sugar products. 


Optimum Utilization of Filter Press Muds, W.L.OWEN. 
Sugar y Azucar v 55 n 7 July 1960 p 27-8, 49 (Spanish ver- 
sion p 51-2, 72). Equipment, methods, and advantages of 
mechanical composting of filter press muds from cane sugar 
factories, for use as fertilizer. 


Clarification. Effects of Calcium and Phosphate in Cane Juice 
Clarification, M.C.BENNETT, J.M.RAGNAUTH. Int Sugar 
J v 62 n 733, 734 Jan 1960 p 13-16, Feb p 41-4. Effects of 
constant phosphate and calcium concentrations and constant 
pH are measured in terms of settling rate, mud volume and 
turbidity of clarified juice; optimum concentrations for 
clarification are considered; at constant calcium concentration 
in clarified juice and at constant phosphate concentration 
effect of pH is found to be small; in juices of appreciable 
magnesium content there is increase in mud volume around 
pH 8. 28 refs. 


Ingenio San Cristobal’s Modified Clarifier Design, L.C. 
ROJAS. Sugar y Azucar v 55 n 5 May 1960 p 46 (Spanish 
version p 86). Modifications to Williams process include 
elimination of heating jacket, using weir whole width of 
clarifier, discharging through tubes at bottom into receiver 
facing entire width of discharge end from which liquor 
flows through tube connected to outlet by movable elbow; 
operating two clarifiers 10 ft by 1314 ft wide, with changes 
mentioned, it was possible to produce 1385 metric tons of 
refined sugar in 24 hr. 


SUGAR MANUFACTURE—Continued 


Leaf Pressure Filters Used at Villanueva, J.M.SANTIAGO. 
Sugar y Azucar v 55 n 1 Jan 1960 p 35 (Spanish Version p 
56). System for filtration of cachaza at new sugar factory 
in Honduras; mud from clarifier is delivered through pump 
tank to FAS-FLO filters; no filter aid or bagacillo addition 
is required; brilliantly clear juice comes from filter and is 
delivered to evaporator supply tank; total downtime, includ- 
ing time to fill, drain, sweeten-off and sluice is about 30 
min. 


Prima-Sep Provides New Clarifier Design. Sugar y Azucar 
v 55 n 2 Feb 1960 p 41-2 (Spanish version p 57-8). ‘‘Prima- 
Sep”? unit was developed by Graver Water Conditioning Co, 
and uses free-fall separation of particles to provide faster 
and more complete clarification in sugar manufacture; unit 
incorporates multi-tray design but also uses primary removal 
tray and sump; heavy agglomerated particles settle on primary 
tray, are thickened into mud, and immediately removed; 
system clarifies clean juice and juices from canes which are 
unwashed, old, high in wax content, etc. 


Crystallization. Defective Structure of Sugar Crystals, M. 
KAMODA, T.YAMANE. Int Sugar J v 62 n 738 June 1960 
p 155-9. Photomicrographs and electron micrographs of sugar 
crystals were taken, and are shown to clarify cause of visible 
defect of crystals as well as properties of their micro defective 
structure; candy crystal sugar, rock sugar and coarse crystal 
superior sugar were examined; crystals were cleaved parallel 
to (100) face; probable causes of visibly defective structure 
are suggested; on basis of this hypothesis, successful experi- 
ments were made to obtain clear crystals. 


Rate of Growth of Sucrose Crystals, G.H.de VRIES. Sugar 
y Azucar v 55 n 4 Apr 1960 p 37 (Spanish version p 57-8). 
Rate of crystallization is measured by measuring weight of 
sucrose transferred from supersaturated solution to surface 
of growing crystals per unit of time, and by measuring rate 
or linear growth of individual crystals under known and 
controlled conditions of temperature and_ supersaturation; 
relationship between two growth velocities differs with specfic 
form of sucrose crystals; calculations are shown. 


Refining. Central Control, Automatic Operation, Feature To- 
ronto Redpath, J.A.SSWAN, J.D.LEWIS. Sugar y Azucar v 54 
n 10 Oct 1959 p 88-47 (Spanish version p 67-73, 76). Design 
of Canada & Dominion Sugar Co refinery, with initial capacity 
of 2800 short tons per week and provision for expansion to 
5600 and finally to 11,200 tons per week; building housing 
refining process is 144 ft by 112 ft and 135 ft high, with five 
main operating floors; carbonatation purification, granular 
char decolorizing are used, while remelt section is worked 
on single Einwurf system; floor plan, and flow diagrams. 


Granular Carbon Used at Independencia, A.V.DIAZ. Sugar 
y Azucar v 55 n 5 May 1960 p 54 (Spanish version p 90). 
Report on trials with new carbon revivification revolving oven 
of Bartlett & Snow type, installed at refinery of Ingenio 
Independencia, S.A., Mexico; reduction of 15% in consumption 
of filter aid in comparison with other years was obtained, and 
eycles ran average of 15 days per column and at less cost, 
in spite of abnormal operating conditions. 

Melt House Redesigned for Automatic Flow. Chem Eng v 
67 n 9 May 2 1960 p 94-7. Features of 7-story melt house 
designed for automatic process control, giving more consistent 
product at higher efficiency than ordinary melt house practice; 
flowsheet and description of process as used at Imperial Sugar 
Co’s 2.5 million lb/day refinery at Sugar Land, Tex. 

Ndola Sugar Refinery, Southern Rhodesia. Int Sugar J 
v 62 n 738 June 1960 p 159-62. New refinery of Rhodesia 
Sugar Refinery Ltd, opened in Apr 1960, is designed for out- 
put of 30,000 short tons of sugar per annum, but initial 
capacity is 20,000 tons; details are given of processing method 
and of centrifugals, lead filter, vacuum pans, crystallizers, 
handling equipment, etc; site plan is shown. 

SUGAR REFINERIES. See Sugar Factories; Sugar Industry; 
Sugar Manufacture—Refining. 


SUGAR REFINING. See Sugar Manufacture—Refining. 

SUGAR TRANSPORTATION. See Motor Ships—Domino Crys- 
tal; Motor Ships—Sugar Carrier. 

SULFINUZ PROCESS. See Friction. 

SULPHATE PROCESS. See Pulp Manufacture—Sulphate Proc- 
ess. 

SULPHATES. See Mineralogy—Sulphates. 

SULPHITE PROCESS. See Pulp Manufacture—Sulphite Proc- 
ess. 

SULPHUR 

See also Lignite—Carbonization; Metals Analysis—Sulphur 
Determination; Mineral Industry and Resources; Natural Gas; 
Petroleum Products—Chemicals; Petroleum Refining—Sulphur 
Compounds; Pulp Manufacture—Sulphate Process; Rubber 
Compounds and Compounding. 

Freeport Sulphur Handbook. Freeport Sulphur Co, New 
York, 1959 156 p. Reference source on sulphur handling and 
utilization; handbook does not include detailed design data; 
sections are given on mining operations, handling, transporta- 
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SULPHUR—Continued 
tion and storage of solid and liquid sulphur, equipment for 
melting, pumping, piping, weighing and metering, filtration 
and burning. 42 refs. 

Gidrotermal’noe mestorozhdenie samorodnoi sery v Mongol’- 
skoi Narodnoi Respublike, F.K.SHIPULIN. Sovetskaya Geo- 
logiva v 2 n 8 Aug 1959 p 155-7. Hydrothermal deposit of 
native sulphur in Peoples Republic of Mongolia; sulphur- 
bearing pipes are located in lower part of deluvial deposits ; 
origin of pipes is ascribed to hydrogen sulphide-bearing spring 
associated with recent volcanic activity. 

Le soufre de Laeq sur le marche mondial, J.ROUCHIER. 
Chimie & Industrie v 82 n 5 Noy 1959 p 593-605. Sulphur 
of Lacq in world markets; Laeq deposit is very important 
reserve as it has high content of H2S; flowsheets show treat- 
ment of gas and production of sulphur. 

Preparation of Sulfur of High Purity, T.J.MURPHY, W.S. 
CLABAUGH, R.GILCHRIST. US Bur Standards—J Research— 
Physics & Chem v 64A n 4 July-Aug 1960 p 355-8. Method 
for producing sulphur that contains less than 1.3x10-° mole 
fraction of liquid-soluble, solid-insoluble impurities as deter- 
mined by freezing point depression; this corresponds to purity 
of 99.999 mole %; methods are described for determining 
small amounts of selenium, tellurium, arsenic, iron, carbon, 
sulphurie acid, and residue after ignition. 

Sulfur Mud Deposit Formed Through Bacterial Transforma- 
tion of Fumarolic Hydrogen Sulfide, P.L.JUNGGREN. Eco- 
nomic Geology v 55 n 3 May 1960 p 581-8. 50 km to south 
of Guatemala City there is lake of volcanic origin, Ixpaco, 
diam 300 m, bottom of which consists of sulphurous mud, 
containing about 30 to 50% S; fumarolie activity is still 
taking place, depositing orthorhombic sulphur crystals and 
pickeringite; mud sulphur is formed through action of sulphur 
bacteria that transform HeS of fumaroles into sulphur and 
sulphuric acid, acidifying lake water to pH 2.3. 

Sulphur Deposits of Atosanupuri Mine, Kawakami-Gun, 
Hokkaido, M.SAITO. Japan. Geol Survey—Bul v 10 n 2 Feb 
1959 p 79-86. Deposits formed by sublimation and solfataric 
action occur on margin of central cone of Mt Atosanupuri; 
ore consists of sublimated sulphur, pyrite, opal, alunite and 
clay mineral; sulphur content is 25% in upper parts and 
10% in lower parts of deposit; rock types present in mine 
include pyroxene andesite, decite, pyroclastic rocks, volcanic 
ash and sand. 


Offshore. See Sulphur—Recovery. 
Pipe Lines. See Pipe Lines—Welding; Sulphur—Recovery. 


Recovery. See also Gas Manufacture; Petroleum Refining— 
Sulphur Compounds; Pulp Manufacture—Waste Liquor Utiliza- 
tion. 

Chromatograph Optimizes Sulfur Recovery Process. Instru- 
ment Soe America—J v 7 n 3 Mar 1960 p 40-4. Equipment 
used by Phillips Chemical Co, Goldsmith Sulphur Plant to 
control process of recovery of sulphur from hydrogen sulphide 
(HeS), removed from natural gas by oxidation of portion 
of hydrogen sulphide to SOs, and reacting this SO2z with 
remaining HzS to produce liquid sulphur and water. 

Effect of Poor By-Product Recovery Conditions on Sulphur 
Removal Using Sodium Arsenate E.Kh.ZEMSKAYA. Coke & 
Chem USSR (English translation of Koks i Khimiya) n 2 
1960 p 87-8. Effect of wash oil, lubricating oil, naphthalene 
and benzol admixtures on absorbing properties of sodium 
arsenate solution was determined in laboratory; benzol, 
naphthalene, and benzol-absorbing oil considerably reduce 
degree of removal of hydrogen sulphide from coke oven 
gas; ammonia increases pH value, and this is disadvantageous. 

Gas Turbine Powered Drilling Rig, C.R.APITZ. Petroleum 
Engr v 31 n 12 Nov 1959 p B34, 36-7. Freeport sulphur powers 
its drilling rig and all platform power requirements on its 
Grand Isle offshore platform sulphur mine with 1265 hp 
simple open cycle gas turbine which provides both d-c and a-c 
power for drilling and construction needs; selection of gas 
turbine-power; installation, unattended automatic operation, 
and turbine specifications. 


Grand Isle Mine, C.O.LEE, Z.W.BARTLETT, R.H.FEIERA- 
BEND. Min Eng v 12 n 6 June 1960 p 578-90. Third largest 
sulphur deposit in United States occurs offshore in Gulf of 
Mexico; deposits occur in caprock mantle of calcite, anhydrite, 
and occasionally gypsum; Frasch process; structural design 
features of platform for production; heating plant; drilling 
and producing facilities; storage and transportation facilities, 


Grand Isle Sulphur Mine Heating Plant and Underwater 
Sulphur Line Design, C.M.COCKRELL. ASME—Paper n 59-A- 
183 for meeting Nov 29-Dec 4 1959 11 p. Description of 
Grande Isle, La, mine which requires 5,000,000 gal/day heating 
plant to furnish power and water requirements with full 
load thermal efficiency above 90%; problems in designing 
35,000 ft underwater sulphur line are reviewed; design and 
layout diagrams. 

Offshore Sulphur Mine. Mine & Quarry Eng v 26 n 4 Apr 
1960 p 152-6. Mining operation in Grand Isle sulphur deposit 
which occurs in limestone capping of salt dome; Frasch ex- 
traction process employed; special design problems include 


SULPHUR—Continued 


water depth, bad weather, subsidence, freshwater supply, and 
transport of sulphur to shore. 

Power Plant at Sea, H.R.DAVIES, Jr, T.H.ZUMWALT. 
Civ Eng (NY) v 30 n 6 June 1960 p 50-3. Description of boiler 
plant and heat exchangers, 7 mi offshore on supporting plat- 
form, for heating 5 mgd seawater to 325 F and also for 
production of 5300 kw for operation of pumps and other 
facilities ; pumped-in hot water is used for liquefying undersea 
sulphur deposit; design consideration and construction of 
platform 54 ft above sea level; frame structure of platform 
is supported on 42 steel pipe piles, 300 ft long, 30 in. diam. 

Seven-Mile Hot Pipeline in Gulf of Mexico, E.J.McNAMARA. 
Civ Eng (NY) v 30 n 4 Apr 1960 p 47-9. New unusual pipe- 
line will transport molten sulphur from man-made island to 
shore at Grand Isle, La; mining of deposit will be done by 
Frasch process, which requires simultaneous heating of several 
wells by pumping-in sea water at 325 F to melt sulphur ; steel 
platforms 224 ft x 166 ft will serve as drilling and producing 
areas for mining; methods of construction; welding pipe sec- 
tions; prestressing pipe lines. 


SULPHUR COMPOUNDS. See Flue Gases—Analysis; Gas 


Purification—Desulphurization; Petroleum Analysis; Rubber 
Compounds and Compounding; Sulphuric Acid. 


SULPHUR DEPOSITS. See Sulphur. 
SULPHUR DIOXIDE. See Air Pollution; Flue Gases—Treat- 


ment; Refrigerants. 


SULPHUR MINES AND MINING. See Sulphur—Recovery. 
SULPHURIC ACID 


See also Flue Gases—Treatment; Petroleum Products— 
Chemicals; Pickling; Pulp Manufacture—Sulphate Process. 


Corrosive Properties. See Nickel and Alloys—Corrosion; Stain- 


less Steel—Corrosion. 


Manufacture. See also Copper Metallurgy; Gypsum. 


Automatic Control in Soviet Sulphuric Acid Factories, S. 
KUZNETSOV. Brit Chem Eng v 5 n 2 Feb 1960 p 120, 122, 
124, 126. How Russian engineers are applying automatic 
control techniques to kilns for sulphur-containing raw mate- 
rials, contact apparatus, and drying-absorption sections; 
deseription of most typical schemes of controlling units. 


Converting Waste Sludge Acid to HeSOu, R.A.LABINE. 
Chem Eng v 67 n 1 Jan 11 1960 p 80-3. $5 million, 715 tpd 
Dixon Chemical plant at Paulsboro, NJ, processes acid sludges 
obtained from oil refineries by burning sludges with additional 
sulphur to produce SO2, removing acid mist, SOs and water 
from gas stream and then passing it to conventional HzSO« 
unit; process feature is flexibility; materials of construction. 


La marche des usines d’acide sulfurique a reacteurs en fer, 
J.NICOLETIS. Genie Chimique v 82 n 1 July 1959 p 14-19. 
Operation of sulphuric acid plants equipped with iron reac- 
tors (Technochimie, Kachkaroff and Salsas processes) ; prin- 
ciples of these new processes (oxidation of SO2 by nitrogen 
erie) ; method of practical application to highly concentrated 
acids. 


Transportation. See Tankers—Diesel. 
SUPERCHARGERS AND SUPERCHARGING 


See also Blowers; Diesel Engines—Supercharging; Gas 
Turbines. 

Design and Development of Small Radial-flow Turbo- 
chargers, C.A.JUDSON, E.KELLETT. Instn Mech Engrs— 
Proe Automobile Div 1956-57 p 249-84. Indexed in Engineering 
index 1958 p 1229 from Gas & Oil Power Annual Tech Rev 

ol. 


Design and Development of Thompson Model 400 Turbo- 
charger, H.MacINNES. SAE—Paper n 257A for meeting 
Oct 31-Nov 2 1960 9 p. Research, design and development 
of first Thompson turbocharger, Model 16-820 to 400 series 
for automotive industry; constructional details of Ni-resist 
turbine housing, divided at inlet into two passages; turbine 
wheel stress problem was solved by changing to Haynes 151 
alloy; results of tests run with volute turbine housing of 
vaneless nozzle type; modifications of turbine wheel; 400 Series 
is made with divided and nondivided turbine housings, de- 
pending on type of engine used. 


Factors Governing Turbocharger Design, ©.L.G.WORN. Gas 
& Oil Power v 55 n 671 (Annual Tech Rey) 1960 p 310-14. 
Principle design requirements are high efficiency which com- 
bines maximum component efficiency with low mechanical 
losses, ability to be matched to various engines, economic cost 
which must. basically be less than equivalent increase in num- 
ber of engine cylinders, absolute reliability and life consist- 
ent with type of engine, quick response to load change, and 
simple Anstallation and maintenance; small, medium, and 
large size turbochargers are discussed; graphical data and 
diagrams. 


SUPERCONDUCTIVITY 


See also Bolometers ; Computers—Circuits ; Cryostats ; Films 
—Metallic ; Lead and Alloys; Low Temperature Engineering ; 
Magnetism; Magnets; Memory Devices; Metals and Alloys ; 
Physics—Soviet Union; Ultrasonics; Uranium. ‘ 
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Analog Solution for Static London Equations of 
conductivity, N.H.MEYERS. IRE—Proc nr n 9 Sh 
p 1603-7. Analogy between static London equations in super- 
conductor and dynamic skin effect equations in normal con- 
ductor under exponentially growing steady state conditions 
is presented ; by facilitating solution of statie London equa- 
tions in complicated geometries, analogy provides practical 
solutions to problems associated with eryogenic devices. 


Collective Excitations in Theory of Superconductivit G 
RICKAYZEN. Phys Rev v 115 n 4 Aug 15 1959 p 795-808. 
Completely gage-invariant calculation (from Bardeen-Cooper- 
Shrieffer theory) of Meissner effect and of complex dielectric 
constant of superconductor at or near absolute zero; calcula- 
tions account for longitudinal and transverse collective excita- 
tions of system. 


Critical Field Curve of Superconducting Mercur IDK 
FINNEMORE, D.E.MAPOTHER, R.W.SHAW. Pie hoe Vv 
118 n 1 Apr 1 1960 p 127-9. Precise measurement of critical 
field curve of Hg at and below transition temperature; critical 
field values deviate from parabolic temperature dependence, 
as in lead; agreement with infrared data indicating large 
energy gap. 

Current Transitions in Superconductive Tin Films, J.W. 
BREMER, V.L.NEWHOUSE. Phys Rev v 116 n 2 Oct 15 
1959 p 309-13. Current transition near critical temperature 
in tin films is found to be smooth in absence of thermal 
effects ; pulse techniques for obtaining isothermal transition; 
construction of transition ; curves from experimental isothermal 
data; all hysteresis in these curves is concluded to be due 
to thermal effects. 


Die Higenschaften der Widerstands-Hysteresisschleifen im 
Uebergangsgebiet zur Supraleitung, W.MEISSNER, R.DOLL. 
Zeit fuer Physik v 156 n 3 1959 p 488-502. Properties of 
resistance hysteresis loop in transition region to superconduc- 
tivity ; continuation of authors’ previous study on formation 
of hysteresis loops, with new, more detailed results, such as 
observation of sudden variations in current intensity in 
region of critical amperage; theoretical considerations on 
form of transition curves, sudden variations, and on formation 
of hysteresis loops. 


Electromagnetic Properties of Superconductors, K.K.GUPTA, 
V.S.MATHUR,. Phys Rev 115 n 1 July 1 1959 p 75-8. Using 
gage-invariant theory of Wentzel, authors derive integral 
relation between supercurrent and vector potential of elec- 
tromagnetic field, similar to Pippard’s phenomenol gical 
equation; calculation of expressions for coherence distance 
and penetration depth. 


Far Infrared Transmission Through Superconducting Films, 
F.M.GINSBERG, M.TINKHAM. Phys Rev v 118 n 4 May 15 
1960 p 990-1000. Measurement of radiation for wavelengths 
between 0.1 and 1.1 mm through normal and superconducting 
films of Pb, Sn, In, and Hg; analysis to find ratio of super- 
conducting normal complex conductivity as function of 
frequency. 

Ferromagnetic Solutes in Superconductors, B.MATTHIAS, 
V.B.COMPTON, H.SUHL, E.CORENZWIT. Phys Rev v 115 
n 6 Sept 15 1959 p 1597-8. Solid solutions of transition ele- 
ments (Cr, Mn, Fe or Co) in Ti raise its superconducting 
transition temperature much higher than would correspond 
to same number of valence electrons but with negligible 
magnetic moment; comparison with solid solutions of rare 
earths in Ti; temperature transition data for solutes up to 
380 at.%. 

Frequency Dependence of Surface Resistance of Super- 
conducting Tin in Millimeter Wavelength Region, R.KAPLAN, 
A.H.NETHERCOT, Jr, H.A.BOORSE. Phys Rev v 116 n 2 
Oct 15 1959 p 270-9. Measurements of ratio of superconducting 
to normal surface resistance of polycrystalline tin at 7 fre- 
quencies between 17 and 77 kMe from 1.5 to 3.0 K; com- 
parison of results with theoretical calculations of Serber 
and of Bardeen and Mattis. 

Further Experiments Concerning Spin Electron Interactions 
in Superconductors, B.T.MATTHAIS, H.SUHL, E.CORENZ- 
WIT. Physics & Chem of Solids v 13 n 1-2 May 1960 p 156-9. 
Lowering of superconducting transition temperature of lan- 
thanum by dissolving in it rare earths Ce, Nd, Eu, Ho, and 
Er is reported; discrepancies regarding previous theoretical 
considerations are pointed out. 

Ground-State Energy and Green’s Function for Reduced 
Hamiltonian for Superconductivity, J.BARDEEN, G.RICKAY- 
ZEN. Phys Rev v 118 n 4 May 15 1960 p 936-7. Direct proof 
based on structure of wave functions, is given for solution 
obtained through variational method by Bardeen, Cooper and 
Schrieffer for reduced Hamiltonian in theory of supercon- 
ductivity; derivation of single particle Green’s function for 
system for calculation of interaction energy. 

High-Current Superconductivity, R.H.PARMENTER. Phys 
Rev v 116 n 6 Dee 15 1959 p 1390-9. Bardeen-Cooper-Schrieffer 
theory is extended to case of high current densities by explicitly 
including in phonon-induced electron-electron attraction, modi- 
fication of phonon spectrum in moving coordinate system ; 
prediction of transition temperatures as high as room tem- 
perature in high-current state. 


SUPERCONDUCTIVITY—Continued 


Intermediate State of Hard Superconductors, A.L.SCHAW- 
LOW, G.E.DEVLIN, J.K.HULM. Phys Rev v 116 n 3 Nov 1 
1959 p 626-7. Large domains found in intermediate state of 

hard superconductors are found to be due to locally strained 
or impure boundary regions rather than to electronic prop- 
erties of metal; experiments with rhenium. 


Interphase Surface Energy in Some Pure and Impure Super- 
conductors, E.A.DAVIES. Roy Soc—Proe Ser A v 255 n 1282 
Apr 19 1960 p 407-26. Relative values of surface energy 
parameter delta obtained by new method involving measure- 
ments of resistance of thin films subjected to transverse 
magnetic field; applied to tin, indium and aluminum, and 
dilute alloys of first two; new results discussed and compared 
with theory. 29 refs. 


Irreversibility in Superconducting Transition of Lead, 
R.W.SHAW, D.E.MAPOTHER. Phys Rey v 118 n 6 June 15 
1960 p 1474-84. Experimental measurements showing nature 
and origins of hysteresis in magnetic transition of pure 
superconductive lead; effect produced in nonhysteretic speci- 
mens by plastic deformation or dilute additions of Ca; evidence 
for small filamentary network having critical field greater 
than that of bulk lead. 


Issledovanie anizotropii energeticheskoi shcheli v sverkhpro- 
vodyashchem olove, P.A.BEZUGLYI, A.A.GALKIN, A.P. 
KOROLYUK. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 39 n 1 July 1960 p 7-12. Anisotropy of energy gap 
in superconducting tin; method and results of measurement 
of temperature dependence of absorption coefficient of ultra- 
sound of 70 Me frequency along various directions in single 
crystal are presented; it is concluded that energy gap in tin 
is anisotropic. 


Issledovanie teplovykh svoistvy sverkhprovodnikov, N.V. 
ZAVARITSKII. Zhurnal Eksperimental’noi i Teoreticheskoi 
Fiziki v 37 n 12 Dec 1959 p 15-16. Investigation of thermal 
properties of superconductors—3. Anisotropy of thermal 
conductivity of gallium; thermal conductivity in normal and 
superconducting states has been measured along different 
crystallographic directions; anisotropy in temperature depend- 
ence of electron conductivity in superconducting state is 
related to anisotropy in gap width in excitation energy 
spectrum; measurements of critical magnetic field are pre- 
sented. 


K teorii sverkhprovodyashchikh splavov v sil’nom magnitnom 
pole vblizi kriticheskoi temperatury, L.P.GOR’KOV. Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 87 n 11 Nov 1959 
p 1407-16. Theory of superconducting alloys in strong magnetic 
field near critical temperature; equations of phenomenology 
Ginzburg-Landau theory near Te have been deduced from 
BCS theory; relation between x of alloy and xo of pure 
superconductor has been found assuming small shift in 
Tc; dependence of x has been determined. 


K voprosu o naitovskom sdvige v sverkhprovodnikakh, A.A. 
ABRIKOSOV, L.P.GOR’KOV. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 39 n 2 Aug 1960 p 480-8. Knight 
shift in superconductors; problem of Knight shift in super- 
conductors of small dimensions is investigated; it is shown 
that conclusion about presence of finite shift at absolute zero 
deduced by J.R.SCHRIEFFER and P.W.ANDERSON is 
erroneous. 


K voprosu o razrushenii sverkhprovodimosti tonkikh plenok 
polem i tokom, N.I.GINZBURG, A.I.SHAL’NIKOV, Zhurnal 
Eksperimental’noi i Teoreticheskoi Fiziki v 87 n 2 Aug 1959 
p 399-405. Destruction of superconductivity in thin films by 
field and by current; measurement of critical magnetic fields 
and currents which destruct superconductivity of thin cylin- 
drical tin films; structure of investigated films. 


Kriticheskoe pole pereokhlazhdeniya v teorii sverkhprovodi- 
mosti, L.P.GOR’KOV. Zhurnal Eksperimental’noi i Teore- 
ticheskoi Fiziki v 37 n 3 Sept 1959 p 883-42. Supercooling 
field in theory of superconductivity; magnitude of critical 
supercooling field is found to be greater or smaller than 
critical field, depending on whether superconductor is of 
London or Pippard type in weak field; in first case, behavior 
of superconductor in strong field should be similar to that 
of alloys; ratio of critical supercooling field to critical field 
weakly depends on temperature throughout temperature range. 


Law of Corresponding States in Superconductivity, J.C. 
SWIHART. Phys Rev v 116 n 2 Oct 15 1959 p 346-7. Compari- 
son of thermodynamic data on lead with predictions of Bar- 
deen-Cooper-Schrieffer theory of superconductivity; discus- 
sion of relations between zero-temperature critical field, 
energy gap, and density of states at Fermi surface; similar 
comparisons for aluminum, tin and mercury. 

L’effet de Virradiation neutronique sur les propriétés supra- 
conductrices du rhénium, J.DOULAT, B.B.GOODMAN, M. 
RENARD, L.WEIL. Acad des Sciences—CR v 249 n 20 Nov 
16 1959 p 2017-19. Neutron irradiation effect on superconduc- 
tive properties of rhenium; curves showing critical field of 
sample with respect to temperature under two irradiations ; 
three aspects of behavior which are characteristic for 
imperfect crystallization. 
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Measurement of Magnetic-Field Attenuation by Thin Super- 
conducting Films, E.ERLBACH, R.L.GARWIN, M.P.SARA- 
CHIK. IBM J Research & Development v 4 n 2 Apr 1960 p 
107-15. Measurement of attenuation of magnetic field by thin 
films is used as method for investigating penetration depth, 
which is given as function of temperature in superconducting 
range and of magnetic field; preliminary data for lead. 


Meissner Effect, Gauge Invariance and Electron Correlations, 
G.L.SEWELL. Phys Soc—Proc v 74 n 477 pt 3 Sept 1959 
p 340-9. Perturbative method, which is gage invariant in 
infinite order employed to investigate whether Bardeen, 
Cooper and Schrieffer-Bogoliuboy treatment of theory of 
superconductivity leads to Meissner effect; it is found that 
theory does not reveal, in any finite order of perturbation, 
range correlations between electronic momenta necessary 
for Meissner effect. 


Meissner-Ochsenfeld Effect in Bogoljuboy Theory, R.M. 
MAY, M.R.SCHAFROTH.. Phys Rev v 115 n 6 Sept 15 1959 
p 1446-59. Derivation of Meissner-Ochsenfeld effect (at abso- 
lute zero) directly from simple Bogoljubov theory of supercon- 
ductivity without having recourse to collective excitations. 


O promezhutochnom sostoyanii ferromagnitnykh sverkhpro- 
vodnikov, G.F.ZHARKOV. Zhurnal Eksperimental’noi i Teore- 
ticheskoi Fiziki v 37 n 12 Dee 1959 p 1784-8. On intermediate 
state in ferromagnetic superconductors; interval of external 
magnetic field strength values has been found for which single 
domain ferromagnetic ellipsoid may exist in intermediate state ; 
structure of state has been studied within framework of 
unbranched model for superconducting ferromagnetic plate. 


O termomagnitnykh effektakh v sverkhprovodnikakh, B.T. 
GEILIKMAN, V.S.KRESIN. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 39 n 2 Aug 1960 p 502-8. Thermo- 
magnetic effects in superconductors ; it is shown that transition 
of metal iron from normal to superconducting state does not 
involve change of Leduc-Righi effect coefficient. 


On Influence of Aggregation on Magnetic Phase Transition 
of Evaporated Superconducting Thin Films, M.E.BEHRNDT, 
R.H.BLUMBERG, G.R.GIEDD. IBM J Research & Develop- 
ment vy 4 n 2 Apr 1960 p 184-8. Investigation of magnetic 
phase transition of thin, superconducting Sn films; in 
evaporated films, because of sloping edges, broad magnetic field 
transitions are generally found; paper shows that ‘‘penumbra’”’ 
effects can be eliminated by raising temperature of substrate 
during evaporation; lack of penumbra effect was due to aggre- 
gation of film; transition curves of films displayed hysteresis. 


Pressure Dependence of Critical Field in Indium Single 
Crystals, H.ROHRER. Philosophical Mag v 4 n 47 Nov 1959 
p 1207-12. Experimental determination of pressure coefficient 
of critical magnetic field from measurement of change of 
length of indium single crystals when superconductivity is 
destroyed by magnetic field; anisotropy in electronic level 
density disappears when uniaxial deformations are considered 
rather than pressures. 


Quasi-Particles and Guage Invariance in Theory of Super- 
conductivity, Y.NAMBU. Phys Rev v 117 n 8 Feb 1 1960 p 
648-63. Quantum electrodynamics ideas applied to Bardeen- 
Cooper-Schrieffer theory of superconductivity; use of general- 
ized Hartree-Fock approximation to define self-energy of elec- 
tron in electron gas with phonon-Coulomb interaction; role 
of gage invariance in quasi-particle picture. 


Resistance Transitions in Superconducting Tantalum, D.P. 
SERAPHIM, R.A.CONNELL. Phys Rev v 116 n 3 Nov 1 1959 
p 606-12. Experimental study of superconducting to normal 
transitions in outgassed Ta wires induced by external longitu- 
dinal magnetic field; sharp portion of transition was due to 
bulk property; gradual rise in subsequent portion of curve 
was due to superconducting “filaments.” 


Spin Alignment in Superconducting State, P.W.ANDER- 
SON, H.SUHL. Phys Rev v 116 n 4 Nov 15 1959 p 898-900. 
Discussion of energy of superconducting state with “crypto- 
ferromagnetic” alignment; argument that spin alignment 
can occur for ion-core spins in superconductors but that align- 
ment is in form of extremely small domains. 


Strong-Coupling Limit in Theory of Superconductivity, D.J. 
THOULESS. Phys Rev v 117 n 5 Mar 1 1960 p 1256-60. 
Simple model for superconductivity which can be solved 
exactly and gives second-order phase transition ; eigenfunctions 
of Hamiltonian are obtained by group theoretical method and 
thermodynamic functions caleulated by algebra; model is 
strong-coupling limit of Bardeen-Cooper-Schrieffer theory. 

Superconducting Tin Films of Low Residual Resistivity, 
G.J.KAHAN, R.B.DELANO, Jr, A.E.LBRENNEMANN, R.T.C. 
TSUIL IBM J Research & Development v 4 n 2 Apr 1960 
p 173-88. Tin films evaporated on cold substrates at very 
high deposition rates show sharp magnetic and temperature 
transitions after film edges are removed; films have critical 
field-temperature characteristic close to modified London 
theory, transition temperature close to that of bulk tin and 
lie resistance/critical current characteristic. Bibliog- 
raphy. 

Superconduetivity of Contacts with Interposed Barriers, 
H.MEISSNER. Phys Rev v 117 n 8 Feb 1 1960 p 672-80. 


SUPERCONDUCTIVITY—Continued 
Experimental study of mechanism which allows supercon- 
ductivity of contacts; current-resistance data for 63 contacts 
between crossed wires of tin, plated with Cu, Ag, Au, Cr, Fe, 
Co, Ni, or Pt; data for crossed wires of Cu or Au plated 
with various thicknesses of Sn. 

Superconductivity of Tin, Lead and Thallium up to 10,000 
Atmospheres, D.H.BOWEN, G.O.JONES. Roy Soe—Proe v 
254 n 1279 Sex A Mar 8 1960 p 522-36. Results are presented 
showing variation with pressure of transition temperature for 
tin, lead, and thallium, and of critical magnetic field for 
tin; results are discussed in context of theories of super- 
conductivity ; high pressure techniques are described in detail. 
29 refs. 

Supraleitung aufgedampfter Bleischichten mit Zusatz von 
Gadolinium, K.SCHWIDTAL. Zeit fuer Physik v 158 n 5 
1960 p 563-71. Superconducting vapor deposited lead layers 
with addition of gadolinium; components were forced to form 
alloy by condensing them simultaneously from vapor phase on 
substrate at low temperature; superconducting transition tem- 
perature decreases linearly with increasing Gd content; result 
discussed on basis of theories of W.BALTENSPERGER, H. 
SUHL, and E.T.MATTHIAS, and compared with other systems. 


Surface Impedance of Superconductor in Magnetic Field, 
G.DRESSELHAUS, M.S.DRESSELHAUS. Phys Rev v 118 n 1 
Apr 1 1960 p 77-84 (discussion) 85-91. Derivation of explicit 
expressions for static magnetic field variation of surface 
impedance in superconductor; details of two limiting cases of 
classical skin effect and of extreme anomalous skin effect, 
with static field either parallel or perpendicular to RF current. 


Surface Impedance of Superconductors, P.B.MILLER. Phys 
Rev v 118 n 4 May 15 1960 p 928-34. Detailed calculation of 
surface impedance of superconductors based on general theory 
of anomalous skin effect in normal and superconducting metals 
according to Mattis and Bardeen; comparison with experi- 
ment. 


Susceptibility Measurements of Nb Between Room Tempera- 
tures and Liquid Helium Temperatures, A.Van ITTERBEBRK, 
W.PEELAERS, F.STEFFENS. Applied Sci Research (Sec B) 
v 8 n 3 1960 p 177-82. Susceptibility shows increase of 1%/ 
100° for decreasing temperatures; no field dependence could 
be detected up to liquid hydrogen temperature, which is in 
agreement with results obtained by other authors; in liquid 
He region some anomalies appear, and it is supposed that 
sample was not completely in normal state. 


Theory of Dirty Superconductors, P.W.ANDERSON. Physics 
& Chem of Solids v 11 n 1/2 Sept 1959 p 26-30. BCS type 
of theory sketched for very dirty superconductors, where 
elastic scattering from physical and chemical impurities largely 
compared with energy gap; theory based on pairing each 
one-electron state with its exact time reverse, a generalization 
of k up, —k down pairing of BCS theory which is independent 
of such scattering; theory has many qualitative and few 
quantitative points of agreement with experiment, in partic- 
ular with specific-heat data, energy-gap measurements, and 
transition-temperature vs impurity curves. 


Theory of Superconducting Contacts, R.H.PARMENTER. 
Phys Rev v 118 n 5 June 1 1960 p 1173-82. Generalization 
of Bardeen, Cooper, Schrieffer theory of superconductivity to 
include spatial independence of energy gap; expressions for 
energy gap, volume energy density, and surface energy density 
at interface for both normal and superconducting material ; 
application to cases of superconductors in contact with 
various combinations of vacuum, normal or superconducting 
material. 

Thermal And_ Electrical Conductivities of Rhodium and 
Iron, W.R.G.KEMP, P.G.KLEMENS, R.J.TAINSH. Annalen 
der Physik v 5 n 1-2 1959 p 35-41. Conductivity measurements 
on pure samples from 2 to 90 K; temperature dependence of 
resistivities is explained by scattering of s-band electrons 
within s-band and into d-band. 


Thermal Conductivity of Some Superconductors, P.M. 
ROWELL. Roy Soe—Proe v 254 n 1279 Ser A Mar 8 1960 
p, 542-50. Thermal conductivities of single-crystals of lead, 
niobium and lead-bismuth alloy were measured between 1 
and 4 kK in superconducting state; effect of plastic deforma- 
tion lattice wave on this conduction mechanism, which pre- 
dominates near 1 _K, is investigated; it is suggested that 
changes in conductivity are due to scattering of lattice waves 
by isolated dislocations. 


Thermal Propagation of Normal Region in Thin Supercon- 
ducting Film and Its Application to New Type of Bistable 
Element, R.F.BROOM, E.H.RHODERICK. Brit J Applied 
Physics v 11 n 7 July 1960 p 292-6. Underlying principles 
of simply constructed device are briefly considered and method 
for obtaining thermal propagation of region is discussed ; 
bistable element, operating between state in which it is 
entirely semiconducting, and one in which normal region 
exists, is described; switching time is 10 musec. 


Thermal Resistance of Tin-Indium Alloys in Intermediate 
State, K.MENDELSSOHN, C.A.SHIFFMAN. Roy Soc—Proe 
Ser Av 255 n 1281 Apr 5 1960 p 199-218. Thermal conductivity 
and magnetic moment of several Sn-In alloys have been meas- 
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ured during destruction of superconductivity by transverse 
magnetic field; effect of impurities on anomalies which arise 
is investigated; discrepancy in value of ‘additional resistivity’ 
Wa is attributed, by extension of existing theory, to contribu- 
“ to wa by phonon scattering at laminar boundaries. 25 
refs. 


Thermodynamic Treatment of Dilute Superconducting Al- 
loys, R.E.JONES, Jr. IBM J Research & Development v 4 n 1 
Jan 1960 p 23-7. Effect of adding minor impurities to super- 
conducting metal; two possible types of variation of Gibbs 
free energy with composition; for alloys having superconduct- 
ing second-order transition, there is long-range interaction 
among solute atoms, even in limits of high dilution. 


Trapped Flux in Superconducting Mixed-Crystals, A.CAL- 
VERLEY, A.C.ROSE-INNES. Roy Soc—Proe Ser A v 255 
n 1281 Apr 5 1960 p 267-76. Trapped magnetic flux is studied 
experimentally in number of single tantalum-niobium mixed 
crystals; crystals exhibit properties of non-ideal supercon- 
ductor; results show that trapping of flux is not inherent 
property of non-ideal superconductor; it is suggested that 
for flux to be trapped, there must be barriers large enough 
to have bulk properties different from rest of material which 
prevent flux from escaping. 


Ueber den Grundzustand des Supraleiters, B.MUEHL- 
SCHLEGEL. Zeit fuer Physik v 156 n 3 1959 p 235-47. Funda- 
mental state of superconductor; possibility of obtaining im- 
proved eigenfunctions of reduced Bardeen-Cooper-Schrieffer- 
Hamiltonian by forming linear combinations of approximative 
BCS-functions; admixture of states with two excited pairs, 
considered for fundamental state, leads to lowering of ground- 
state by specified amount, independent of volume and of same 
order of magnitude as energy-gap; superposition of states 
with one excited pair leads to additional discrete level within 
energy-gap. 

Ueber einen Einfluss adsorbierter Gase auf die Supraleitung 
duenner Thalliumschichten, W.RUEHL. Zeit fuer Physik v 
157 n 2 1959 p 247-65. Influence of adsorbed gases on super- 
conductivity of thin Tl films; experiments with films evapo- 
rated on crystalline quartz at 3-90 K, to show decrease in 
transition temperature with addition of various amounts of 
PA wand H; properties of films saturated with adsorbents. 
36 refs. 


Untersuchungen an supraleitenden einlagigen Spulen und 
an Hohlzylindern bei kreisfoermiger Strombelastung, F.von 
BALLMOOS. Zeit fuer Physik Angewandte v 12 n 1 Jan 
1960 p 1-5. Superconducting single layer coils and hollow 
cylinders with circular current load; for over-critical axial 
magnetic field, outer layer of cylinder is in intermediate state 
and R/Rn is calculated on basis of current distribution in 
this layer; results confirmed by static measurements on coil, 
and by dynamic measurements on cylinder. 


Vzaimodeistvie elektronov s kolebaniyami reshetki v sverkh- 
provodnike, G.M.ELIASHBERG. Zhurnal Eksperimental’noi 
i Teoreticheskoi Fiziki v 38 n 3 Mar 1960 p 966-76. Interac- 
tion between electrons and lattice vibrations in superconduc- 
tor; perturbation theory for Green’s function is developed in 
which Green’s function calculated for superconducting ground 
state is used as zero approximation; Dyson equations are 
written down from which electron Green’s function can be 
determined; interaction between electrons and phonons is not 


assumed small; spectrum and damping of excitation are 
calculated. 
SUPERCONDUCTORS. See Superconductivity. 
SUPERHEATED STEAM. See Superheaters. 
SUPERHEATERS 


See also Boilers; Locomotives, Steam; Steel—Heat Resist- 
ing. 

Dynamics of Superheater Control, P.PROFOS. Combustion 
vy 31 n 4 Oct 1959 p 34-43. Exact temperature control reduces 
prime costs, improves efficiency and increases reliability ; 
present design data permits preliminary calculations compatible 
with control characteristics; various control systems dis- 
cussed, and their behavior under conditions of changing steam 
generator load. 

Etude de l’inertie thermique des échangeurs de chaleur, A. 
MARTIN, A.VANDEGHEN. Revue Universelle des Mines v 
15 n 6 June 1959 p 611-21. Study of heat inertia of heat 
exchangers; application to superheaters discussed; theoretical 
study of temperature regulation; theory confirmed by tests 
made on superheater of large boiler; influence of various 
characteristics of superheater discussed. 


Corrosion. See Boiler Corrosion and Deposits; Superheaters— 
Materials. 
Materials. Material Considerations in Superheater Design, P.M. 


BRISTER, G.N.EMMANUEL. ASME—Paper n 59-PWR-11 
for meeting Sept 27-30 1959 18 p. Basie requirements for 
high temperature superheater design and their relation to 
materials employed; suggestions for material limitations 
meeting these requirements; graphical charts. 20 refs. 
Qil-Ash Corrosion of Superheater Alloys in Pilot-Scale 
Furnace... Reduction by Use of Additives, N.D.PHILLIPS, 
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C.L.WAGONER. ASME—Paper 59-A-281 for meeting Nov 
29-Dec 4 1959 8 p. Metal temperatures of 1100-1300 F with 
flue gas temperatures of 1350-2500 F were investigated, using 
steam cooled tubular specimens in small boiler fired with 
natural gas and diesel oil containing various combinations 
of vanadium, sodium, and sulphur; results show that AISI 
Type 310 alloy has better corrosion resistance than Types 
304, 316 and 321; several types of dry additives produced 
significant reduction of corrosion. 


Tubes. See also Pipe, Steel—Standards. 


Embrittlement and Phase Changes in Commercial Stainless 
Steels for Superheater Tubes in Boiler after Prolonged Heat- 
ing, E.MIYOSHI, T.YUKITOSHI. Sumitomo Metals v 11 n 
4 Oct 1959 p 42-62. Mechanical properties and metallurgical 
characteristics of seven stainless steels investigated; decrease 
in Charpy impact values of solution treated specimens is 
higher than of those that were precipitation treated; 
embrittlement accelerated at higher temperature; plain 18-8, 
18-8-Cb and 18-8-Ti steels are more stable than others from 
metallurgical viewpoint. (In Japanese with brief English 
abstract). 

La forgeabilité des aciers ferritiques pour tubes de sur- 
chauffeurs, O.L.BITHET, M.CAUBO. Revue de Métallurgie v 
57 n 7 July 1960 p 607-11 (discussion) 612. Forgeability of 
ferritic steels for superheater tubes; study of effect of increase 
of Mo and addition of Cb, V, Ti, and Co, singly or in com- 
bination, on structure and forgeability at 1250 C of low-C, 
9% Cr, 1% Mo steel; forgeability was tested by hot twist- 
ing; results contradict belief that two-phase structures must 
have poor forgeability; results were confirmed in industrial 
tube rolling. 


Le role de l’epaisseur des tubes et des contraintes ther- 
miques etc. N.SALIER. Revue Universelle des Mines v 15 n 7 
July 1959 p 633-49. Importance of wall thickness of tubes 
and of thermal stresses in superheaters made of ferritic and 
austenitic steel; mechanical properties and limitations of 
these materials discussed. 

Metallurgical Evaluation of Superheater-Tube Alloys After 
Six-Months’ Exposure at Temperatures of 1100 to 1500 F, 
C.L.CLARK, J.J.B.RUTHERFORD, A.B.WILDER, M.A. 
CORDOVI. ASME—Trans—J Eng for Power v 82 Ser An 1 
Jan 1960 p 35-67. Program to determine performance charac- 
teristics of selected ferritic and austenitic tube materials 
when exposed to action of steam at high temperatures and 
under pressure; test units are installed at Philip Sporn Sta- 
tion, Pomeroy, Ohio; metallurgical characteristics of tubes 
in operation for 6 mo are compared with those of original 
materials; findings on swelling ete. Paper n 59-PWR-1. 


SUPERHIGHWAYS. See Highway Systems. 
SUPERPHOSPHATE. See Fertilizers. 


SUPERSONICS. See Aerodynamics—Supersonic ; 
Fiuids—Supersonic; Wind Tunnels—Supersonic. 


SURFACE ACTIVE AGENTS 


See also Chemicals; Concrete—Air Entrainment; Deter- 
gents; Dust; Metals Cleaning; Pulp Manufacture—Sulphite 
Process; Sewage Treatment—Aeration; Sewage Treatment— 
Detergents Effect. 

Influence of Additives on Properties of Surfactant Solu- 
tions, A.K.BISWAS, B.K.MUKHERJI. J Applied Chem v 10 
pt 2 Feb 1960 p 73-80. Surface tension, interfacial tension 
and wetting, emulsifying, foaming, and suspension character- 
istics of ionic and non-ionic surfactant solutions have been 
determined and evaluated in absence, and in presence, of 
electrolytes and non-ionogenic additives; factors governing 
surface and bulk properties of surfactant solutions and how 
these are influenced by additives. 

Specialty Surfactants, D.E.GUSHEE, O.L.SCHERR. Indus 
& Eng Chem y 51 n 7 July 1959 p 798-804. Description of 
equipment and processes for manufacture of surfactants; six 
major types produced are lauryl sulphates, fatty alkanol amide 
condensates, glycerol fatty acid esters, polyethylene glycol 
fatty acid esters, polyethylene glycol fatty alcohol polyethers 
and amine polyethers, and quaternary ammonium compounds ; 
products used in foam _ stabilizers, thickeners, detergents, 
emulsifiers, wetting agents, emollients, textile softeners, cor- 
rosion inhibitors. 


SURFACE FINISHING. See Metals Finishing. 

SURFACE HARDENING. See Metals and Alloys—Hard Fac- 
ing; Steel Heat Treatment. 

SURFACE ROUGHNESS. See Metals Testing—Surface. 

SURFACE WATER. See Water Resources. 

SURFACES. See Films; Friction; Lubrication; Materials Test- 
ing—Surface; Metals Finishing; Metals Testing—Surface; 
Polishing; Protective Coatings; Wear of Materials. 

SURGE TANKS 


Analysis of Simple Surge Tank, F.U.DRUML. ASCE—Proc 
v 85 (J Hydraulics Div) n HY10 Oct 1959 pt 1 Paper n 2225 p 
115-30. Method for eliminating trials in arithmetic step analy- 
sis of accelerated flow in conduit served by surge tank; equa- 


Flow of 
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SURGE TANKS—Continued 


tions are derived for analysis of simple surge tank under 
maximum “load off’? conditions; solution of given problem. 


Aus der Projektierung der Kraftwerke Hinterrhein: Ent- 
wurf und Berechung der Wasserschloesser, R.FIBI. Schweiz 
Bauzeitung v 78 n 17 Apr 28 1960 p 283-8. Planning of Hin- 
terrhein power plants: design and calculation of surge tanks; 
high pressures in pressure tunnels required large size surge 
tanks at Merrera, Baerenburg, and Sils plants; calculations 
and equations. 


Dynamical Similitude of Surge Tanks, T.HAYASHI. Japan 
Soe Civ Engrs—Trans n 61, extra paper (3-2) Mar 1959 20 p. 
Model tests for selected complicated cases on dynamical simi- 
litude; surging waves computed by arithmetical integration 
of surging equations were compared with similitude of surg- 
ing waves obtained by model; values of dynamical similitude 
were found to be always in agreement. (In English). 


Effect of Unsteadiness on Hydrodynamic Resistances and 
on Mass Oscillations in. Surge Tanks, T.SSARPKAYA. Eng 
Inst Canada—Trans v 3 n 38 Nov 1959 p 96-9. Analysis of 
transient motion considers effect of change of boundary-shear 
stress in unsteady turbulent flow; nonlinear differential mo- 
tion equation solved by analog computer and by step-wise 
integration; in computation of oscillations, effects of un- 
steadiness on friction head loss cannot be disregarded; period 
of oscillation is different for constant and variable friction 
coefficients. 


Schwingungs- und Stabilitaetsfragen bei Wasserschloessern 
mit Luftkissen, J.GRCIC. Bautechnik v 36 n 11 Nov 1959 p 
405-15. Vibration and stability problems of surge tanks with 
air cushions; water surface vibrations, pressure fluctuations 
and aspects of stability, were tested and calculated for com- 
pletely- and partly-closed air cushions; it was found that 
advantages appear only when air cushion is provided with 
ventilation opening. 

Series Solutions of Some Surge-Tank Problems, B.A.SUT- 
TON. Instn Civ Engrs—Proe v 16 July 1960 Paper n 6409 p 
225-34, Maximum amplitudes of oscillations set up in simple 
surge tank by sudden rejection and sudden taking on of 
load are obtained as infinite series in friction factor for pipe, 
assuming friction index of 2; effect of different values of fric- 
tion index on height of surge is calculated; it is assumed that 
friction loss varies as square of velocity; it is concluded that 
trial and error method is still needed to find right level in 
surge tank. 


Ueber die Sonderfaelle der Stabilitaetsbedingungen eines 
Wasserschlosses, das von zwei Druckstollen in Form eines Y 
gespeist wird (kleine Schwingungen), T.RADOSLAWOFF. 
Bautechnik v 36 n 5 May 1959 p 184-7. Special cases of stabil- 
ity condition of surge tank which is supplied by two pressure 
conduits in shape of Y (small vibrations) ; mathematical ex- 
pressions are given for various stability conditions; when 
water level in storage basins of conduits is of different height ; 
equation for computation of design factors; simple approxi- 
mation formula for preliminary planning. 


SURGICAL EQUIPMENT. See Medical Equipment and Sup- 
plies—Electronic. 


SURVEYING 


See also Electric Lines—Construction; Geological Surveys; 
Hydrographic Surveying; Maps and Mapping; Mine Survey- 
ing; Natural Gas Pipe lLines—Construction; Photogram- 
metry. 


Caleulating Machine in Coordinate Geometry, B.VADASZ. 
ASCE—Proe v 86 (J Surveying & Mapping Div) n SU1 Feb 
1960 pt 1 Paper n 2367 p 7-41. Paper systematizes solution 
of common engineering problems in coordinate geometry; sur- 
veying and layout computations, such as intersection, reverse 
curves, and 8-point problem are analyzed and tabulated for 
solution on conventional calculators; examples of typical 
problems and method of checking results. 


Geodetic Operations. Am Geophysical Union—Trans v 41 n 
2 June 1960 p 131-43. Report on geodetie activities in United 
States for 1959; sections included are triangulation, precise 
leveling, geodetic astronomy, gravity observations and reduc- 
tions and geoid investigations. 

Hiran Geodesy and Photographic Observations, A.CORPA- 
CIUS. J Geophysical Research v 65 n 9 Sept 1960 p 2837-8, 
New formulas are developed for computing azimuth and dis- 
tance between two Hiran ground stations with data obtained 
from photographs; orientation calibration of cameras is not 
necessary; thereby, method of determining orientation of 
Hiran network is obtained. 

Intersection of Straight Line with Spiral, T.F.HICKERSON. 
ASCE—Proe vy 86 (J Surveying & Mapping Div) n SU1 Feb 
1960 pt 1 Paper n 2379 p 61-71. Bridges or other structures 
along spiral curves connecting tangents with circles present 
problem of locating precisely points of intersection of straight 
lines with center line base spiral and outer and inner parallel 
spirals as well; by use of proposed formulas with high speed 
electronic digital computers, these intersections may be deter- 
mined to high degree of accuracy. 

Latest Achievements of Physical Geodesy, W.A.HEIS- 
KANEN. J Geophysical Research v 65 n 9 Sept 1960 p 2827-36, 


SURVEYING—Continued 


High degree of accuracy of computing undulations in geoid 
has not been attained because of lack of gravity data; masses 
of great formations are 85 to 90% isostatically compensated ; 
flattening ratio value, 1/298.3, obtained by satellite method 
has also been obtained several times by gravity and arc- 
measuring methods. 


Problems Associated with Precise Determination of Index 
of Refraction of Earth’s Atmosphere, A.M.BUSH. IRE—Trans 
on Instrumentation v I-9 n 1 June 1960 p 238-7. Index of 
refraction of atmosphere varies as function of position and 
time; problems involved in obtaining representation of index 
of refraction are discussed along with method now being 
used; application to electronic geodetic surveying. 


Self-Checking Method of Computing Curve Elevations, C.M. 
LAMONT. ASCE—Proe v 86 (J Surveying & Mapping Div) n 
SU1 Feb 1960 pt 1 Paper n 2365 p 1-5. Usual laborious meth- 
ods require squaring, multiplication, and division of large 
figures; proposed new method is self-checking and well 
adapted to use with ordinary calculating machine; it is espe- 
cially useful in bridge work, with skewed structures on com- 
plicated layouts which involve time consuming and lengthy 
calculations. 


Setup Error in Horizontal Angles, S.B.IRISH. ASCE—Proc 
v 85 (J Surveying & Mapping Div) n SU1 Sept 1959 pt 1 
Paper n 2165 p 1-7. Effect of setup error on accuracy of 
horizontal angle is determined; angular errors seem to be due 
to: size of setup error, length of lines of sight, and size of 
angle measured; graphs presented facilitate evaluation of 
developed expression. 


Simultaneous Adjustment of Angular and Distance Measure- 
ments, F.F.CEELY, Jr. J Geophysical Research v 65 n 9 Sept 
1960 p 2845-8. Method of adjusting triangulation, trilateration, 
and traverse simultaneously; formulas, methods, and tech- 
niques were devised in attempt to make adjustment that gives 
satisfactory solution with minimum distortion to both angular 
and distance measurements; presentation of several ap- 
proaches to problem is made with emphasis given to applica- 
tion of these methods to intermediate sized electronic com- 
puter. 

Airborne. See Photogrammetry. 


Education. Audio-Visual Aids on Surveying, Mapping, and 
Photogrammetry, K.S.CURTIS. Surveying & Mapping v 20 n 
1 Mar 1960 p 67-75. List of available sound film instruction 
materials serving as aids in use of surveying and photogram- 
metric instruments and application of proper methods; mate- 
rial was published partly by government agencies, partly by 
industrial concerns. 

Offshore. See Oil Well Drilling—Offshore. 

Radar. See Natural Gas Pipe Lines—Construction. 

Triangulation. See also Geological Surveys. 


Ausfuehrung der statischen Koordinatenausgleichung, I. 
HAZAY. Acta Technica (Budapest) v 23 n 4 1959 p 397-472. 
Static adjustment of coordinates; appropriate distribution 
of errors of position of points of support; satisfying minimum 
requirement with adjustment of coordinates; method has been 
developed including linearly proportioned weights of direc- 
tion; method is based on purely mechanical (chiefly static) 
principles. 

Electric Analog for Triangulation Adjustment, H.L.SU. 
ASCE—Proe v 86 (J Surveying & Mapping Div) n SU1 Feb 
1960 pt 1 Paper n 2370 p 48-55. Various methods based on 
principle of electric analogy for triangulation adjustment 
problems are suggested; it is shown that for triangulation 
involving eight angle equations and two side equations, ad- 


pesiment problem can be solved by one operator within few 
ays. 


Santoni Method of Solar Triangulation, N.C.BAYLESS. 
Photogrammetric Eng v 26 n 1 Mar 1960 p 106-9. Solar 
triangulation is based on use of rigidly connected Sun camera 
and ground mapping camera; angular orientation of two 
cameras coincides; method allows determination of tip and 
tilt of each ground photograph from zenithal and azimuthal 


position of Sun, and angular position of camera axis in rela- 
tion to solar direction. 


Utah. Photogrammetric Cadastral Survey in Utah, F.K.Van 
ZANDT. Photogrammetric Eng v 25 n 4 Sept 1959 p 626-82. 
Costs of cadastral surveys within conditions of rugged topog- 
raphy of lands and difficulty of access; survey completed by 
Bureau of Land Management using combination of new field 
and stereophotogrammetric methods is described; surveys were 
made covering 10 townships; comparison of positions obtained 
independently proves reliability of new procedure. 


SURVEYING INSTRUMENTS 
See also Geological Surveys; Mine Surveying. 


Application of Electronic Distance Measuring Equipment in 
Surveying, T.A-ROBINSON. IRE—Trans on Military Elec- 
tronics vy MIL-4 n 2-3 Apr-July 1960 p 263-7. Geodetic appli- 
cations of HIRAN, LORAC, tellurometers, geodimeters, and 
flares; limitations and problems of these instruments, and 
accuracies obtained from specific field surveys are noted. 
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Autocentering, H.MATTHIAS. Surveying & Mapping v 20 
n 2 June 1960 p 207-15. Description and use of Kern equip- 
ment designed for ‘autocentering’’; its use with theodolites, 
stadia and subtense bars, optical plummets, trivets, and spe- 
cial centering rod; Kern targets with leveling base; practical 
applications of autocentering. 


Geodimeter NASMA, J.BOYLE. Surveying & Mapping v 20 
n 1 Mar 1960 p 49-52. Apparatus was tested on accurately 
premeasured distance of 126,456 ft chained by very rigid 
methods, which are accurate to order of 1/100,000; geodimeter 
has modulating frequency of 30 Mc/s, thus quarter of wave- 
length is 2.5 m; coarse and fine delay settings of electrical 
delay line are combined into one unit covering about 3 m; 


accuracy was found to be plus or minus % in.+ 1/500,000 of 
distance. 


International Symposium on Electronic Distance-Measuring 
Techniques. J Geophysical Research v 65 n 2 Feb 1960 p 
385-528. Following group of papers included: Introductory 
Remarks, A.MARUSSI, 385-8; Atmospheric Limitations on 
Electronic Distance-Measuring Equipment, M.C.THOMPSON, 
Jr, H.B.JONES, F.E.FREETHEY, 389-93; Physical Principles 
of Electro-Optical Determination of Distances, A.KAROLUS, 
394-403 ; Geodimeter System: Short Discussion of Its Princi- 
pal Function and Future Development, E.BERGSTRAND, 
404-9; Use of Geodimeter by Coast and Geodetic Survey, P.D. 
THOMAS, (Abstract) 410; Model 3 Geodimeter for Extension 
of Controi for California Highways, J.D.CARTER, (Abstract) 
411; Electro-Optical Device for Measuring Distance, A.BJER- 
HAMMAR, 412-17; ‘Tellurometer’ System—New Applications 
to Geodesy and Hydrography, R.D.SMITH, 418-29; Report on 
Electronic Distance Measurements in Australia, G.R.L.RIM- 
INGTON, 430-5; Tellurometer Measurements in Base Exten- 
sion Network Munich, R.SIGL, 436-40; Results of Tellu- 
rometer Measurements in 1958, K.GERKE, 441-3; Remarks 
Concerning Current Use of Tellurometer, G.COETS, 444-8; 
Tellurometer Trilateration in Arabia, H.MEIER, 449-52; Tel- 
lurometer Operations in Topographic Mapping, J.L.SPEERT, 
(Abstract) 453; Geodetic Base Lines, W.A.HEISKANEN, 
454-6; Measurement of Standard Base Line with Vaisala 
Light-Interference Comparator, T.HONKASALO, 457-60; Ca- 
nadian Shoran Project, J.E.R.ROSS, (Abstract) 461; Hiran 
Instrumental Developments, P.W.JORDAN, 462-6; Evaluation 
of Hiran Networks, S.D.OWEN, 467-71; Simultaneous Ad- 
justment of Triangulation and Trilateration: Investigation 
of Tellurometer Lengths, L.A.GALE, 472-7; Experimental 
Results of Field Tests of Application of Lorac Phase Com- 
parison Radio Location System to Distance Measurement, 
B.W.KOEPPEL, 478-89; Microwave Position-Fixing System, 
H.R.SMYTH, 490-8; Electronic Control Systems Used on 
Hydrographic Surveys, G.R.FISH, 499-505; Some Develop- 
ments in Loran, W.O.HENRY, 506-13; Method and Use of 
Two-Range Decca, G.W.LaCROIX, D’A.H.CHARLES, 514-24; 
Transistorized Raydist as Used in Geological Surveys, C.L. 
DRAKE, W.C.BECKMAN, 525-8. 


New Developments in Electronic Distance Measuring Equip- 
ment, F.W.HOUGH. Photogrammetric Eng v 26 n 1 Mar 
1960 p 95-8. Description of redesigned Tellurometer System, 
ealled Micro-Distancer, and development of two other sys- 
tems, called Aero-Dist and Hydro-Dist. 


Theodolite, H.HOITZ. Archiv fuer Technisches Messen n 
285, 286, 287 Oct 1959 p 218-16, Nov p 233-6, Dec p 251-4. 
Construction of universal theodolite and its applications ; 
classification of theodolites according to their accuracy and 
applications. 

Errors. New Method of Testing Divided Circles, K.KUEHNE. 
Rev Sci Instruments v 31 n 8 Aug 1960 p 882-5. Theory 
underlying method by which exactly equidistant angular inter- 
vals can be obtained, even if master circles used have errors 


T 


TABLE ROCK DAM. See Dams, Gravity—Missouri. 
TABLEWARE. See Plastics—Standards. 

TACAN. See Direction Finding Systems—Tacan. 

TA-CHIEN DAM. See Hydroelectric Power Plants—Formosa. 
TACHOMETERS 

See also Servomechanisms; Torque Meters. 

Electronic Tachometer for Automobiles, M.J.WRIGHT. 
Electronic Eng v 31 n 380 Oct 1959 p 599-602. Tachometer 
measures fundamental frequency of electrical waveform ob- 
tained from automobile ignition circuit, this frequency being 
proportional to engine speed; waveform is applied to simple 
circuit which combines filtering and limiting functions and 
feeds fixed amplitude square wave to frequency measuring cir- 
cuit; milliammeter indicates engine speed directly; circuit 
contains no active components, and is powered by automobile 
battery. 


SURVEYING INSTRUMENTS—Continued 


in their graduations, and to directly measure division errors 
of diameters; measurement may be rendered automatic by 
technical means, which would permit determination of totality 
of division errors for all graduated circles without prohibitive 
cost; applicability of technique for testing of built-in theodo- 
lite circles. 

SURVEYS. See Photogrammetry; Soils—Surveys; Surveying; 
Traffic Surveys. 


SUSPENSION BRIDGES. See Bridges, Suspension. 
SUSPENSIONS 


See also Instruments—Suspensions; Silt; Surface Active 
Agents. 


Settling Properties of Suspensions, R.T.McLAUGHLIN, Jr. 
ASCE—Proe v 85 (J Hydraulics Div) n HY12 Dec 1959 pt 1 
Paper n 2311 p 9-41. Analytical and experimental investiga- 
tion of settling properties of suspensions of particles in 
fluid; use of these properties in predicting sedimentation of 
particles is outlined; pertinence to problems in river chan- 
nels, water and sewage clarification, reservoirs and delta re- 
gions of rivers. 

Studies of Viscosity and Sedimentation of Suspensions—5, 
D.R.OLIVER, S.G.WARD. Brit J Applied Physics vy 10 n 7 
July 1959 p 317-21. Series of viscosity measurements on up- 
ward and downward settling suspensions of spherical par- 
ticles, in which efflux type capillary tube viscometer was 
employed: it is shown that viscosity characteristics of 
settling suspensions are related to those of corresponding 
suspensions which do not settle, termed ‘“‘stable suspensions”’ ; 
degree of instability of settling suspensions has well defined 
effect on viscosity concentration relationships. 


SWAGING. See Guns—Manufacture; Metals and Alloys— 
Forming ; Swaging Machines. 

SWAGING MACHINES 

Long Taper Swaging, E.F.ABBEY. Tooling & Production v 

25 n 9 Dec 1959 p 45-6. It is shown how 23 in. swaging can 
be accomplished on smaller machine, using 15 in. dies and 
two operations instead of employing expensive machine capa- 
ble of doing job in one operation, which would require ex- 
pensive dies, and great power; automation, or near auto- 
mation of swaging operation easily achieved by automatic 
feeding. 

SWEEP GENERATORS. See Signal Generators. 

SWIMMING POOLS. See Electric Lighting—Swimming Pools; 
Heating—Swimming Pools; Stadiums—Concrete. 

SWITCHBOARDS. See Electric Switchboards. 

SWITCHGEAR. See Electric Switchgear; Telephone Switches. 

SYMBOLS. See Electric Symbols. 

SYNCHRONOUS MOTORS. See Electric Motors—Synchronous. 

SYNCHROTRONS. See Accelerators—Synchrotron. 

SYNTHETIC PRODUCTS. See Ammonia—Manufacture; Car- 
bon Monoxide; Diamonds—Synthetic; Gas Manufacture—Syn- 
thesis; Graphite—Synthetic; Hydrocarbons—Synthesis; Liquid 
Fuels—Synthetic; Lubricants—Synthetic; Mica—Synthetic ; 
Nylon; Petroleum Products—Chemicals; Phenol; Plastics; 
Polymerization; Polymers; Rubber, Synthetic; Textile Fibers 
—Synthetic. 


SYNTHETIC SPEECH. See Speech—Synthesis. 

SYPHONIC PUMPING. See Drydocks. 

SYRUP. See Sugar—Chemistry. 

SYSTEMS ENGINEERING. See Engineering Research; Human 


Engineering; Industrial Management; Industrial Plants—Au- 
tomation; Operations Research; Petroleum Refining. 


TACHOMETERS—Continued 

Tachometer with High Short-Term Accuracy, C.REED. 
Electronic Eng v 32 n 384 Feb 1960 p 103-5. Alternator speed 
measuring instrument that indicates speed within range of 
approximately 10% of nominal speed; method used results in 
linear scale; accuracy is maintained by built-in-crystal con- 
trolled oscillator, and calibration is easily checked and ad- 
justed. 

Wechselstrom-Tachometermaschinen nach dem Ferrarisprin- 
zip, G.BEHR. Zeit fuer Messen, Steuern, Regeln v 2 n 8 pt 2 
Dec 1959 p 355-60. A-c tachometers based on Ferrari’s prin- 
ciple; reduction or elimination of faults in such instruments ; 
examples of automatic control applications. 


TACONITE. See Iron Ore Treatment; Mineralogy. 
TALC 
See also Petrology. 
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TALC—Continued 

O nekotorykh poiskovykh priznakakh mestorozhdenii tal’ka 
na Urale, I.F.ROMANOVICH. Razvedka i Okhrana Nedr v 25 
n 8 Aug 1959 p 17-20. Some prospecting guides to tale de- 
posits in Urals; economic tale deposits belong to contacts 
between ultrabasic massifs and enclosing schists and those 
located at contacts of ultrabasie rocks with acid and medium 
rocks; guides are classified into lithological, structurally re- 
lated to features of weathering of tale deposits, and those 
depending on physical properties of serpentinites and~other 
rocks. 

Optical Study of Talc-Tremolite Relations, H.D.WRIGHT. 
Am Cer Soc—J v 43 n 1 Jan 1960 p 42-3. Study of material 
from Fullerville, St. Lawrence County, NY, confirmed crys- 
tallographic orientation determined by I.S.SSTEMPLE and 
G.W.BRINDLEY (see p 34-42 in same issue); both minerals 
exhibit normal optic properties; optic orientation of tale 
given in standard references appears to be in error. 


Structural Study of Tale and Tale-Tremolite Relations, I.S. 
STEMPLE, G.W.BRINDLEY. Am Cer Soc—J v 43 n 1 Jan 
1960 p 34-43. X-ray diffraction survey of about 40 specimens 
of tale shows variations in degree of crystallinity and of ori- 
entation but provides no evidence for polymorphic varieties ; 
single crystal data confirm two-layer monoclinic cell; elec- 
tron micrographs showed variety of platy and fibrous forms, 
and unexpected structural relation between tale and tremolite 
was found in latter; new X-ray powder data and unit cell 
parameters for tale and tremolite are listed. 


TALL OIL 


See also Plasticizers; Pulp Manufacture—Waste Liquor 
Utilization. 


Analysis. Rapid Mixed Indicator Titration Method for Deter- 
mination of Rosin Acids in Tall Oil, E.H.SHEERS, L.S. 
STEVENSON. Tappi v 43 n 2 Feb 1960 p 190-2. Work show- 
ing desirability of increasing ASTM prescribed reflux time 
from 2 to 15-30 min and of using Beckman Model K auto- 
matic titrator led to adoption by ASTM as referee method; 
as substitute for automatic titrator, alternate indicator 
method was worked out, using mixed Thymol Blue-2 naph- 
tholphthalein indicator which changes at apparent pH of 
about 10.5 and thus gives results in reasonable agreement 
with referee method. 


TANK CARS. See Cars—Tank. 
TANK TRUCKS. See Motor Trucks—Tank. 
TANKERS 


See also Petroleum Gas, Liquefied—Transportation; Petro- 
leum Transportation; Ship Propulsion; Shipbuilding; Ships— 
Classification ; Tanks—Aluminum; Waterway ‘Transportation. 


Aluminium Tanker for Inland Waterways. Light Metals v 
23 n 265 June 1960 p 152-3. Hull and superstructure of 470 
ecu ft capacity German tanker “‘Alumina’’, are made entirely 
of aluminum; craft is for petroleum and oil transport on 
Rhine, where low draft is advantage; corrugated central bulk- 
head construction used is same weight as conventional de- 
sign; body was prefabricated; tanker’s payload increased by 
130 tons as compared with similar mild steel construction ; 
other advantages of aluminum. 


Considerations on Motor Tankers, M.J.PIRRACHON. Instn 
Naval Architects—Trans v 101 1959 p 63-9 (discussion) 69-80. 
Paper before joint Meeting of Instn Naval Architects & Asso- 
ciation Technique Maritime et Aeronautique on July 4 1958, 
indexed in Engineering Index 1958 p 12383 from abstracts in 
various sources. 


Design of Aluminum Tanks for Transport of Liquid Meth- 
ane, W.FERGUSON. Petroleum v 23 n 6 June 1960 p 231-4. 
Methane Pioneer is converted cargo ship of about 5000 tons, 
and carries some 2000 tons of liquid methane; balsa wood was 
principal insulating material; mounting of tanks; choice of 
aluminum alloy; design assumptions and design calculations. 


Economic Comparison of Steam Versus Diesel for Oil 
Tanker Propulsion, R.T.SIMPSON. European Shipbldg v 8 
n 6 1959 p 116-33, n 7 p 152-7 (discussion) 158-69; see also 
Mar Eng v 64 n 11 Oct 1959 p 73-9, 128. Report is based 
on tanker study which included operating data, cost and 
weight estimates and technical opinions gathered from 33 
major European ship operators, designers and builders, addi- 
tional data from Japan, Canada and United States, published 
information and basic engineering data; it is concluded su- 
periority of well designed steam turbine tanker over diesel 
tanker is clearly established. Abstract of paper before Nor- 
wegian Ship Tech Soc. 

Methane and Methane Ships, C.I.KELLY. Petroleum Times 
v 64 n 1629, 1630 Jan 15 1960 p 48-50, Jan 29 p 82-4. British 
Gas Council proposals of building tankers; design of tankers 
and cargo tanks; tankers designed to transport 10 to 20 
thousand tons of liquid methane; technical problems involved 
in sea transportation; methane as competitive fuel; natural 
gas sources and compositions of available supplies. 

Methane Transportation by Sea, E.C.B.CORLETT, J.F. 
LEATHARD. Roy Instn Naval Architects—Quarterly Trans v 
102 n 3 July 1960 p 471-92; see also abstracts in Motor Ship 
v 41 n 477 Apr 1960 p 18-20; Petroleum Times vy 64 n 1635 


TANKERS—Continued 

Apr 8 1960 p 252-3. It is suggested that in relation to methane 
cargo deadweight, methane tankers will be large vessels, dis- 
placement will be comparatively light in relation to size of 
vessel, and it is desirable that such tankers should be twin 
serew and fitted with twin rudders; boil-off, structure, free 
surface, and tank design are considered; design of vessel to 
carry about 10,000 tons of methane is outlined. Abstract of 
paper before Instn Naval Architects. 


New Developments in Marine Transportation Equipment. 
World Petroleum v 31 n 11 Oct 1960 p 48-50. Features of 
three new British designed tankers; small 500 ton capacity 
river tanker can complete trip and discharge cargo during 
all normal weather within course of one tide; sea tests have 
been completed on world’s largest vessels driven by. free 
piston, gas turbine 12,900 dw cargo ship; especially designed 
production test barge and bunkering tanker for Persian Gulf. 


Note on Auxiliaries in Tankers, K.A.GIOEVER-ENGER. 
European Shipbldg v 9 n 8 1960 p 57-65. Requirements and 
provision for oil cargo pumping and heating, and heat for 
cleaning are considered, particularly for diesel engined tank- 
ers, in relation to supply from propulsion, steam and auxiliary 
diesel plant; calculations are charted and existing tanker 
installations examined; certain arrangements are suggested. 


Ocean Transport of Liquid Methane, J.A.MURPHY, C.G. 
FILSTEAD. Gas Age v 124 n 3 Aug 6 1959 p 23-7, 30. To 
comply with United States Coast Guard standards, ship 
tanker design considerations are examined; properties of 
liquid and gaseous methane; Methane Pioneer is described ; 
it is shown that this type transportation will provide new 
energy source for countries now dependent on gas manufac- 
tured from coal or oil. 


Ocean Transportation of Liquid Methane, J.J.MeMULLEN. 
Motor Ship v 40 n 476 Mar 1960 p 492-3; see also Engineer- 
v 209 n 5428 Feb 5 1960 p 213-18; Int Shipbldg Progress v 7 n 
75 Nov 1960 p 472-94; also unsigned article in Modern Refrig 
v 63 n 744 Mar 1960 p 270-2. Special liquid bulk carrier 
designs, which illustrate rapidity with which ship design is 
advancing; examples include Esso Puerto Rico, Agipgas 
Terza, Natalie O. Warren, Signe Tholstrup, and reference is 
also made to conversions; economic feasibility of transporta- 
tion by ships instead of by pipelines, and cost analyses for 
different shipping routes, are considered. Abstract of paper 
before Instn Mech Engrs. 


Progres et dimensions des navires petroliers, R.GASQUET. 
World Petroleum Congress, Fifth—Proe New York, NY June 
1959 See VIII p 45-56 (discussion) 56-8. Progress and di- 
mensions of oil tankers; improvements made in petroleum 
marine transportation; reduction of weight of steel hull; 
improvement of propulsion installations and cost of auxiliary 
power; increase in size of tankers and trend towards use of 
45,000 and 68,000 dwt tankers. 


World Tanker Fleet Shows Slower Rise. World Petroleum 
v 31 n 11 Oct 1960 p 388-42, 88. Liberia maintains lead as 
world’s largest fleet, but many vessels are switching to Greek 
flag; there is constantly rising proportion in group above 
30,000 dw; more than half of new ships scheduled for launch- 
ing will be 40,000 dw and over; world tanker tonnage, trends 
in tanker freight rates. 


Air Conditioning. See Air Conditioning—Ships. 
Cathodic Protection. See Tankers—Corrosion. 
Construction. See Shipyards. 

Conversion. See Dredges. 


Corrosion. Advances in Cathodic Protection of Tankers, D. 
SPECTOR. Corrosion Technology v 7 n 1 Jan 1960 p 5-8. 
It is shown that ship’s structural members could be used to 
great advantage in facilitating very simple cathodic protection 
installation which possesses, in addition to inherent technical 
merits, also obstacle-free arrangement for any required work 
inside tanks; replacement of anodes is extremely simple and 
could be done by crew; it is assumed that caleareous deposits 
produced by this new system will be more durable in view 
of uniform current distribution attained. 


Corrosion Control in Tankers by Use of Epoxy Resin Coat- 
ings, A.J.WILDSCHUT, J.J.ZONSVELD. World Petroleum 
Congress, Fifth—Proe New York, N Y June 1959 See VII p 
148-53 (discussion) 153-4. Status of application of epoxy paints 
in tankers; steel pretreatment required is reviewed and care 
required in descaling and derusting by blasting prior to paint 
application is stressed; merits of new mechanical units for 
centrifugal blasting; field trials with epoxy paints and 
solventless compounds. 


Corrosion Prevention in Oil Tankers, M.SEO, S.TAKE- 
SHIMA. Corrosion Prevention & Control v 7 n 7 July 1960 
p 32-40; see also World Petroleum Congress, Fifth—-Proec New 
York, NY June 1959 See VII p 179-91. Internal corrosion 
of tankers ; cathodie protection; components and performance 
of zine alloy anodes; sea water/oil tests: aluminum alloy 
anode; effect of electro-coating; use of inhibitors; effective- 
ness and cost of suggested anticorrosion measures. Before 6th 
World Petroleum Congress. 
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TANKERS—Continued 


Effect of Tank Coating on Tanker Efficiency. Corrosion 
Technology v 6 n 12 Dee 1959 p 369, 371. Principal methods 
of corrosion prevention ; properties of Intergard adduct-cured 
epoxide coating systems introduced by International Paints 
Ltd; it is believed that coating carefully applied over properly 
prepared surface, will give efficient service for number of 
years. 


Kinfluss der Stahlherstellung und Stahlverarbeitung auf den 
Lochfrass von Schiffbaustahl, G.BECKER, W.DICK. Stahl u 
Eisen v 80 n 8 Apr 14 1960 p 491-7. Effect of methods of 
production and processing on pitting of shipbuilding steel; 
set of practical conclusions concerning protection of tankers 
against pitting is drawn from own investigations and litera- 
ture data; they concern effects of natural coatings (scale) 
and methods of scale removal, structure of, and inclusions in, 
solr ag steel composition (Cu, As, Ni, Sn), and cavitation. 21 
refs. 


How Coatings and Anode Systems Help Reduce Tanker 
Corrosion. World Petroleum vy 31 n 11 Oct 1960 p 51-2, 55. 
Progress, savings and service obtained by using inorganic 
zine materials, synthetic resins and cathodic protection; zinc 
coating is available as silicate vehicle which requires chemi- 
cal wash to set it and self-curing silicate vehicle; six coatings 
approved by US Navy for gasoline and sea water ballast 
tanks; cathodic protection has been found to reduce corrosion 
costs by 75% in cases. 


Oil-Soluble Inhibitors for Controlling Corrosion in Tankers 
and Pipe Lines, W.S.QUIMBY. Corrosion v 16 n 3 Mar 1960 
p 9-10, 12, 14, 16, 18. Causes of corrosion; requirements of 
good inhibitor, followed by case history of use of inhibitor in 
one pipe line; refinery application of inhibitors; their use 
in tanker ships carrying clean oil cargoes; control of vapor 
space corrosion; crude oil tanker application; corollary bene- 
fits of inhibitors added to petroleum products. 27 refs. 


Review of Marine Applications, P.H.HOPWOOD. Corrosion 
Technology v 7 n 4 Apr 1960 p 118-20. Use of magnesium 
anodes for protection of tanker’s cargo ballast tanks by 
eathodic protection; cathodic protection and fouling; use of 
impressed current for protection of under-water hull. 


Tanker Anode. Petroleum v 23 n 4 Apr 1960 p 131-2; see 
also Corrosion Technology v 7 n 1 Jan 1960 p 21-2. Safety 
considerations in design include technique employed in casting 
anode, shape of anode, bond between parent metal of anode 
steel insert, and prevention of preferential attack. 


Ultrasonic Measurement of Tank Ship Corrosion Losses, 
D.J.EVANS. Corrosion v 15 n 11 Nov 1959 p 21-5. Method of 
making nondestructive thickness measurements from one side 
on steel, especially in tank ships, using ultrasonic gage, is 
described; accuracy of “slide rule’? method of calibration 
indicated and various sources of error examined; advantages 
of cathode ray tube resonance instrument over earlier instru- 
ments; new techniques developed during experience in recent 
years are described. 


See Ship Equipment—Davits. 
See Ships—Design. 
See also Motor Ships. 


B.&W.’s 65,000 Tons D.W. Motor Tanker Proposal. Mar 
Engr & Naval Architect v 83 n 1009 July 1960 p 296-7. 
Burmeister & Wain proposal for single screw ship with 
service speed of 16144 knots; main engine would be 12-cyl ver- 
sion of 84-VTBF-180 of 840 mm bore and 1800 mm piston 
stroke; on heavy fuel unit would develop 25,000 bhp at 110 
rpm continuously; auxiliary power would be provided by two 
510 hp diesel generators in harbor, and at sea by two 300 kw 
turbogenerators; steam driven sets would be supplied for 
twin exhaust gas boilers; machinery and pump room arrange- 
ment diagrams. 


Britain’s Highest-Powered Motor Tanker. Motor Ship v 40 
n 475 Feb 1960 p 432-5, 486A. Single-screw Eskfield was 
built by Harland and Wolff, Ltd, for Northern Petroleum 
Tank Steamship Co and Field Tank Steamship Co; length bp 
610 ft, breadth molded 80 ft 6 in., draft loaded 34 ft 6 in., 
corresponding dw 28,559 tons; two longitudinal bulkheads di- 
vided by transverse bulkheads form 27 oil-carrying compart- 
ments; 7-cyl Harland-B & W engine develops 11,600 bhp at 
120 rpm. 


“Candeias”, First of Six Similar Tankers. Shipbldg & Shipg 
Rec v 96 n 9 Sept 1 1960 p 271-3. Built by Burmeister & 
Wain, for Petroleo Brasileiro S.A. (Petrobras) Rio de Janeiro, 
as part of order shared by three Danish yards; length bp 
410 ft, breadth molded 62 ft, draft 23 ft 10 in., speed on 
loaded trials 12.7 knots; 24 cargo tanks are provided; 5-cyl 
B & W engine develops 3160 bhp at 132 rpm; plan. 


Coastal Tanker “Anglo”. Motor Ship v 41 n 477 Apr 1960 
p 38-9. Tanker for coastal and river service in Ecuador was 
built by Charles Hill & Sons for Anglo-Ecuadorian Oilfields, 
Lid; length oa 347 ft, breadth molded 52 ft, depth molded 
18 ft 9 in., gross register 3644 tons; there are six trunked 
carge tanks with three compartments to each tank formed 
by longitudinal bulkheads and cofferdam subdivisions; two 
4-cy] Polar engines develop 640 bhp at 250 rpm each. 


TANKERS—Continued 


Coastal Tanker “Esso Tynemouth’. Shipbldg & Shipg Rec 
v 95 n 21 May 26 1960 p 677-8; see also Motor Ship v 41 n 
477 Apr 1960 p 21. Single-secrew vessel designed for oil fuel 
bunkering duties was built by J. Bolson & Son for Esso 
Petroleum Co; length oa 170 ft 6 in., breadth molded 27 ft, 
depth molded 12 ft 10 in., deadweight (cargo) 650 tons; 5-cyl 
Mirrlees engine develops 530 bhp at 750 rpm. 


Coastal Tanker M.V.Alaska Standard. Mar Eng v 64 n 12 
Nov 1959 p 94-6. Built by Albina Engine & Machine Works 
for California Shipping Co; length oa 255 ft 634 in., breadth 
molded 42 ft, depth molded 21 ft, gross 1947 tons; bulk oil 
capacity is 18,400 bbl, bale cargo capacity 10,000 cu ft; 8-cyl 
Nordberg diesel engine develops 1700 hp at 500 rpm. 


East Asiatic Company’s Tanker “Java’’. Shipbldg & Shipg 
Rec v 95 n 7 Feb 18 1960 p 214-15; see also Motor Ship v 
40 n 475 Feb 1960 p 418-20, folding sheet; Mar Engr & 
Naval Architect v 83 n 1005 Mar 1960 p 99-103. Built by 
Nakskov Skibsvaerft; length 535 ft 1144 in., breadth 72 ft, 
depth 39 ft, deadweight 18,340 tons; total capacity of 9 center 
and 12 side tanks is 895,000 cu ft; output of 6-cyl Burmeister 
& Wain engine is 10,400 bhp. 


18,000-Tons D.W. ‘‘Regent Falcon’’. Motor Ship v 40 n 473 
Dec 1959 p 312-15. General purpose oil tanker, built for 
John I. Jacobs, Ltd for Furness Shipbuilding Co, has been 
chartered to Regent Petroleum Tankship Co; length oa 556 ft 
5 in., breadth molded 71 ft, gross register 12,353 tons, speed 
on trials 15.27 knots; 27 cargo compartments give capacity 
of 17,300 tons of oil at 49.2 cu ft/ton; 6-cyl Wallsend-Doxford 
engine develops 6900 bhp at 116 rpm. 


Estuarial and Coastal Tanker ‘Friston’. Mar Engr & Naval 
Architect v 82 n 999 Oct 1959 p 358-9. Built by Richard 
Dunston Ltd for Stephenson Clarke Ltd, tanker is of welded 
construction with raked soft nosed stem, cruiser stern and 
machinery aft; length oa 210 ft 6 in., breadth molded 34 ft, 
depth molded 14 ft 6 in.; deadweight 1223 tons; cargo ca- 
pacity is 52,000 cu ft, and cargo is carried in four pairs of 
tanks; 4-cyl British Polar engine, developing 750 bhp at 300 
rpm, drives Lips-de Schelde controllable pitch propeller. 


15%-Knot Motor Tanker ‘Border Shepherd’’. Shipbldg & 
Shipg Ree v 96 n 12 Sept 22 1960 p 377-8. Built by Lithgows 
Ltd for Lowland Tanker Co; length oa 572 ft, breadth molded 
72 ft 9 in., depth molded 40 ft, drafted 31 ft 7% in., gross 
13,600 tons; 6-cyl Kincaid-Harland-B. & W. main engine 
develops 8800 bhp at 116 rpm, 


L.P.G. Carrier “Fred H. Billups’. Shipbldg & Shipg Ree v 
95 n 24 June 16 1960 p 771-3; see also Mar Eng v 65 n 11 
Oct 1960 p 74-6. Propane, butane and anhydrous ammonia 
may be carried in ship of 2215 tons dw built by Bijkers 
Aannemingsbedrijf N.V. for Marine Caribbean Lines and 
on charter to Tropical Gas Co; length oa 325 ft 9% in., 
breadth molded 46 ft 5 in., depth molded 24 ft 7% in.; 
capacity (90%) of 19 cylindrical cargo tanks is 2860 eu ft; 
propulsion is by Werkspoor engine developing 2100 bhp at 
275 rpm; plan. 

Royal Fleet Auxiliary Tanker ‘‘Pearleaf’’. Shipbldg & Shipg 
Rec v 95 n 20 May 19 1960 p 639-42. Tanker of 18,045 tons dw 
was built by Blythswood Shipbuilding Co for Jacobs & Part- 
ners Ltd, and is on extended charter to Admiralty; length bp 
535 ft, breadth molded 71 ft 8 in., depth molded 39 ft, draft 
380 ft 1% in.; cargo oil is carried in nine center tanks and 
nine tanks to port and starboard; 6-cyl Doxford engine is de- 
signed for operation on heavy oil and has max power output 
of about 8800 bhp. 


Sulphuric Acid Carrier ‘“‘Ceres”. Shipbldg & Shipg Ree v 
96 n 13 Sept 29 1960 p 402-4. Integral tanks for acid on 
specially designed ship, built by Helsingborgs Varfs Aktie- 
bolag for Aktiebolaget Forenade Superfosfafabriker; in addi- 
tion to 12 built-in tanks for 98% sulphuric acid, two large 
dry cargo holds are provided; length oa 254 ft 5% in., 
breadth molded 35 ft, deadweight 1050 tons; tank capacity is 
20,130 cu ft, hold capacity 71,995 cu ft grain; 6-cyl Nohab- 
Polar engine develops 1260 bhp at 335 rpm; plan. 

Thames-Built Estuarial Tanker. Motor Ship v 41 n 478 May 
1960 p 83; see also Shipbldr & Mar Engine-Bldr v 67 n 630 
June 1960 p 372-3; Shipbldg & Shipg Ree v 95 n 17 Apr 28 
1960 p 545-6. Charmo was built by Charrington Gardner 
Locket (London), at their Dartford works for their own use, 
and is intended for carriage of fuel oil with flash point above 
150 F; length oa 163 ft 3 in., breadth 32 ft 6 in., depth 10 ft 
6 in., loaded draft 8 ft 6 in.; two Lister Blackstone engines 
each develop 256 bhp at 600 rpm. 


32,000-Ton D.W.C. Motor Tanker “Barendrecht’”’. Motor Ship 
v 41 n 480 July 1960 p 146-8, folding sheet. Built by N.V. 
Koninklijke Mij. “De Schelde’? for Phs. van Ommeren N.V.; 
length oa 664 ft 814 in., breadth molded 87 ft 114% in., depth 
molded 45 ft 514 in.; cargo tank capacity is 271,520 US bbl 
or 43,166.38 cu m; 12-cyl De Schelde-Sulzer engine is rated 
15,600 bhp at 119 rpm; plan. 

World’s Largest Motor Tanker. Motor Ship v 41 n 479 
June 1960 p 108-9; see also Shipbldg & Shipg Ree v 96 n 
1 July 7 1960 p 10-13. Fabiola of 50,622 ton dwe, built by 
Ateliers et Chantiers de France, for Cie Auxiliare de Naviga- 
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TANKERS—Diesel—Continued 
tion; length oa 235.40 m, breadth 30.6 m, depth over keel 
16 m, summer freeboard draft 12.098 m, capacity of tanks 
65,898 cu m; two 9-cyl Penhoet-B & W engines each develop 
11,250 bhp at 115 rpm in normal continuous service. 


Fire Protection. Giant Sun Oil Tanker Uses Waste CO2 to 
Prevent Fire. Oil & Gas J v 58 n 25 June 20 1960 p 120, 122. 
S.S. Eastern Sun is equipped with COsz flue gas fire control 
system which has proved itself 100% effective; main boilers 
furnish source of supply of inert flue gas; six step handling 
system includes: generating, scrubbing, pumping, distributing 
and venting, testing and recording, and warning. 

Payoff: Not One Tankship Explosion in 28 Years. Mar Eng 
v 65 n 4 Apr 1960 p 64-5. Flue gas system installed on Penn- 
sylvania Sun and all Sun Oil Co tankships, is considered 
unique for its simplicity and effective control of explosive 
hydrocarbon vapors in cargo tanks; waste gases from boiler 
are cooled and washed, distributed under slight pressure to 
cargo tanks at all times while cargo or ballast is being dis- 
charged, during gas freeing operations, or when slight vac- 
uums develop on tanks during voyage. 

Unique Wheel House Plus Central CO2 System Set High 
Standards of Safety, C.L.BOYLE. Mar Eng v 65 n 4 Apr 
1960 p 62-3. Folding room dividers are used on tanker Penn- 
sylvania, instead of solid bulkhead, to separate wheelhouse 
and chart room as required; entire area, of teardrop design 
to cut down wind resistance, is glassed in with tinted glass 
and forward windows are canted to eliminate glare; diagram 
also shows placement of instruments; flooding system and 
control for two 4-ton storage units for COe, installed in com- 
partment on boat deck, are described. 

Loading. See also Petroleum Pipe Lines—Terminals. 

“Hoister’’ Equipment for Tanker Offshore Loading. Engi- 
neer v 208 n 5410 Oct 2 1959 p 335-6. System developed by 
Clifford Hartley Patents, Ltd, with particular reference to 
port installation of Kuwait Oil Co, Mina-al-Ahmadi; Hoister 
is braced structure with four main longitudinal members 
formed by crude oil and bunker fuel pipes; three buoyancy 
tanks are connected by compressed air manifold; anchorage 
consists of six H section piles driven through template into 
sea bed; diagram. 

Iz praktiki vykachki benzina s bol’shoi uprugost’yu parov iz 
rechnykh barzh v zharkoe vremya goda, Z.O.LYANDRES. 
Neftyanoe Khozyaistvo v 37 n 4 Apr 1959 p 56-61. Practice 
of pumping high vapor pressure gasoline from river barges 
during warm seasons; measures to assure normal handling of 
gasoline in terminals and barges. 

Pumping Cargo in Large Tankers. Gas & Oil Power v 55 n 
668 Sept 1960 p 234-5. Requirement for large installed pump- 
ing capacity on diesel powered ships, which do not have ad- 
vantage of boiler steam in port, has been satisfied by unusual 
solution in 32,000 ton Dutch built tanker Barendrecht, where 
four 100 ton/hr rotary cargo pumps are each driven in 
tandem with 425 kw alternator by high rated turbocharged 
Sulzer engine; pumping system equipment is described. 

Lubrication. See Lubrication—Gas Turbines. 

Models. See Ship Models. 

Mooring. See Port Structures—Dolphins. 


Nuclear. See also Ship Propulsion—Nuclear ; 
marine, 

Comparative Study of Some Reactor Systems for Marine 
Propulsion, R.P.KINSEY, H.W.BOWKER. Mar Engr & Naval 
Architect v 83 n 1005, 1008, 1010 Mar 1960 p 122-7, June p 
256-60, Aug p 341-2. Feasibility and economics of gas cooled, 
pressurized and boiling water, and organic moderated reactor 
systems for propulsion unit of 22,000 shp suitable for 65,000- 
ton dw tanker are compared; need for concentration on re- 
ductions in capital cost, weight and engineering complexity, 
and influence of safety are noted. From paper at symposium 
on nuclear propelled merchant ships in Hamburg, Nov 26-28 
1959. 

Oil Jetties. 


Protective Coatings. 
Corrosion. 


Repair. See also Drydocks. 


Gas Concentrations in Cargo Tanks of Crude Oil Carriers, 
A.LOGAN, J.W.DRINKWATER. Shipbldg & Shipg Ree v 
95 n 20 May 19 1960 p 645-6, 648; see also Int Shipbldg 
Progress v 7 n 74 Oct 1960 p 415-32. Study of operations 
which may be carried out on ballast voyage to remove residue 
and gas from previous cargo; analysis of gas, strength of 
gas within tank, and variation during summer and winter 
voyages, were determined; safety hazards and measures, and 
efficiencies of various methods for gas freeing, control of 
formation of explosive mixtures during tank washing are 
considered, Abstract of paper before Inst Mar Engrs, Instn 
Naval Architects, and Am Petroleum Inst, Annual Tanker 
Conference. 

Steam. See also Ship Propulsion—Gas and Steam Turbine. 


“British Queen,” Britain’s Largest Tanker. Shipbldg & 
Shipg Ree v 94 n 21 Dee 31 1959 p 666-7. Tanker ra 49,309 


Tankers—Sub- 


See Jetties. 


See Steel—Protective Coatings; Tankers 


TANKERS—Continued 
tons dwt, built by John Brown & Co (Clydebank) Ltd, for 
BP Tankers; length oa 760 ft, breadth molded 97 ft, depth 
molded 54 ft; cargo capacity of 12 center and 18 wing tanks 
is 2,214,500 cu ft, and of dry cargo hold 40,000 cu ft; set of 
geared turbines of Parson-type Pametrada design develop serv- 
ice power of 16,000 shp at 105 rpm, and maximum of 17,500 
shp at 108 rpm. 

Sun Thinks Big with New Tanker Design, F.L.PAVLIK, 
D.MYLREA. Mar Eng v 65 n 4 Apr 1960 p 53-61, 66. Penn- 
sylvania Sun is first of two tankers of 50,260 tons total dw 
and 26,281 tons gross, built by Sun Shipbldg & Dry-Dock Co 
for Sun Oil Co; length oa 745 ft, breadth molded 102 ft, 
depth molded 51 ft, cargo oil capacity 373,750 bbl; cross com- 
pound turbine unit supplied by Westinghouse Electric Corp 
is designed to develop 18,500 normal shp and 20,000 maximum 
shp at about 102 rpm; normal steam condition is 585 psig, 
845 F; plan. 

Stresses. See Ship Models. 

Submarine. Characteristics and Performance of Nuclear- 
Powered Submarine Cargo Vessels, J.A. TEASDALE. Int Ship- 
bldg Progress v 7 n 70 June 1960 p 253-6. Indexed in Engi- 
neering Index 1959 p 1380 from North East Coast Instn Engrs 
& Shipbldrs— Trans May-June 1959. 


Vibrations. See Ships—Vibrations. 
TANKS 


See also Motor Trucks—Tank; Oil Tanks; Pressure Vessels ; 
Sewage Tanks; Tankers; Water Tanks and Towers. 


Cleaning Missile Tanks by Vapor Degreasing. Metal Prog- 
ress v 77. n 2 Feb 1960 p 88-90. Unique method for cleaning 
interiors of liquid oxygen tanks for missiles by vapor degreas- 
ing with trichlorethylene developed by Douglas Aircraft and 
Detrex Chemical Industries, Detroit; technique now adopted 
by trucking industry for removing asphalt, mineral, vegetable 
and animal oils, fats, most resins and plasticizers from tank 
Liberie Loge more quickly and economically than by old batch 
method. 


Aluminum. See also Tankers; Tanks—Welding. 


Aluminum Beats Cold. Steel v 145 n 25 Dec 21 1959 p 86-7. 
Aluminum containers are being used to store liquified natural 
gas at —259 F, because of ability to resist brittle fracture at 
low temperatures ; problem of Cryogenics resolved by study un- 
dertaken for modification of tanker Methane Pioneer for trans- 
portation of liquid natural gas to England; graphical data 
for results of transverse tensile and Charpy tests performed 
on aluminum alloy 5088, and SAE 1034 over range of low 
temperatures by Kaiser Aluminum and Chemical Corp. 

Goreme Protection. See Metals Corrosion—Cathodie Protec- 
10n. 


Concrete. See also Water Tanks and Towers—Concrete. 


Leakproof Concrete Tanks for Aviation Fuel, J.J.CLOSNER, 
M.M.PORAT, Civ Eng (NY) v 30 n 4 Apr 1960 p 44-6. Each 
fa ee welded-steel-lined prestressed concrete underground 
storage tanks of jet fuel depot at Ozol, Calif, is of 122 ft 
diam, 40 ft height and of 83,500 bbl capacity; resistance to 
blast loading from possible nuclear explosion is requirement ; 
concreting and prestressing works. 

Corrosion. See Tankers—Corrosion. 

Fire Protection. See Tanks—Vents. 

Floating Roofs. See Chemicals—Storage. 

Foundations. See Oil Tanks—Foundations; Tanks—Stresses. 
Gaging. See Liquid Level Indicators. 


Lining. See Protective Coatings—Plastics. 

Manufacture. See Tanks—Plastic; Tanks—Welding. 

Moving. See Oil Tanks—Moving. 

Plastic. Reinforced Plastic Better than Steel for Storage Tanks, 


R.B.NORDEN. Chem Eng v 67 n 8 Apr 18 1960 p 214, 216, 
218. Process in which large number of continuous glass fila- 
ments are helically interwoven mechanically under tension, 
around polished mandrel in shape of finished part; each 
filament is coated with epoxy resin, and layers of resin-coated 
glass build up; tank is then heat cured, forming dense, com- 
posite, uniform structure; 10 and 12 ft diam vertical tanks 
may be produced, 
Steel. See Motor Trucks—Tank; Oil Tanks. 


Stresses. See also Domes and Shells—Stresses. 


Circular Tanks on Ground Subject to Mining Subsidence 
J.D.DAVIES. Civ Eng (Lond) v 55 n 648 July 1960 p 918-20. 
Methods of predicting forces and moments acting on circular 
tanks when supporting strata are subjected to vertical and 
horizontal movements as result of mining subsidence; calcula- 
ogee age a pen dette oF forces and moments that may 

eipated under various distributi i i ‘ 
ai audh eon siton Gaon eee tributions of reaction pressure 


Vents. Life Hazard ... Inadequate Vents on Flammabl 
Liquid Tanks, M.E.WOODWORTH. Nat Fire Protection an 
—Quarterly v 53 n 3 Jan 1960 p 208-16, Emergency venting 
and relief methods; table for required total pressure relief 
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capacity of vents; importance of design to prevent localized 
overheating of tank shell caused by burning vapors from vent; 
steel supports should be protected by fire-resistive material ; 
corrective measures urged to overcome fatalities of fire fight- 
ers; five fatal fires listed. 


Welding. Aspects of Fabrication of Aluminium Vessels, A.R. 
WOODWARD. Welding & Metal Fabrication v 28 n 6 June 
1960 p 235-45. Problems arising in welding large vessels made 
of thick aluminum plate for storage and transportation of 
liquefied gases ; choice of alloys; comparison of Mig and Tig 
processes, which should be regarded as complementary rather 
than competitive ; welding standards; welding of plate up to 
2 in. thick using conventional equipment; high current Mig 
welding. 21 refs. 

Automatic Welding of Large Storage Tanks. Welding & 
Metal Fabrication v 28 n 8 Aug 1960 p 309-15. Impossibility 
of seeing and centering are, and other difficulties, have been 
removed in latest automatic COz submerged are welding equip- 
ment manufactured by Rockweld, Ltd; Circomatic girth seam 
welding machine is equipped with Rockweld Comet process of 
automatic, visible welding using flux-cored wire, and provides 
means of welding horizontal girth seams which is 10 times 
faster than manual welding; storage tank fabrication; use 
of preheating; automatic vertical welding. 

TANKS, MILITARY. See Military Vehicles. 

TANNERIES. See Industrial Wastes—Tanneries. 

TANNIN. See Leather—Chemistry; Tanning. 

TANNING 

See also Leather. 


Fatliquor Distribution in Chrome-Vegetable Combination- 
Tanned Side Leather, B.A.ROLL. Am Leather Chemists Assn 
—J v 55 n 8 Aug 1960 p 441-51. Fatliquor penetration was 
measured quantitatively; correlation between penetration and 
physical properties of leather was examined, with emphasis 
on incidence of loose grain; break and feel were closely re- 
lated to oil distribution; anionic and nonionic fatliquors show 
progressively more penetration with increasing percentages of 
extract in retannage; cationic emulsified fatliquor showed 
least variation. 


Influence of Hydrogen Bonding on Solvent Dehydration of 
Hides and Skins, S.S.KKREMEN, R.L.SOUTHWOOD. Am 
Leather Chemists Assn—J v 55 n 1 Jan 1960 p 24-36 (discus- 
sion) 36-40. It is reported that appearance of localized areas 
of apparently poor dehydration during solvent evaporation 
can be eliminated by addition of solvent soluble organic mate- 
rials to dehydration solvent; materials contain functional 
groups with power to form hydrogen bonds and thus protect 
grain surface by type of tannage; results indicate possibility 
that many additional tannages may be achieved in relatively 
anhydrous systems. 

Isolation of Elastic Tissues of Animal Skin, C.L.ORNES, 
W.T.RODDY. Am Leather Chemists Assn—J v 55 n 3 Mar 
1960 p 124-35 (discussion) 135-8. Review of literature on 
behavior of elastic tissue of animal skin; methods of isolation 
of elastic tissue from skin and leather; it is suggested that 
isolation methods developed and straining techniques previ- 
ously developed can be used to determine modification in 
elastic tissue brought about by various chemicals used in proc- 
essing skin into leather. 

Mechanism of Salt Stippen Formation and Suggested Meth- 
ods of Control, J.J.TANCOUS, F.O’FLAHERTY. Am Leather 
Chemists Assn—J v 55 n 2 Feb 1960 p 66-76 (discussion) 
76-8. Histological studies indicate stippen results in ruptur- 
ing of grain tissues of hide, develops initially during curing, 
and that bacteria are secondarily involved; further analyses 
show it begins as magnesium ammonium phosphate, becomes 
double salt after liming, and exists as calcium sulphate after 
pickling and chrome tanning; methods of control consider 
magnesium in curing salt, breakdown of hide tissues and 
dehydration of hides in storage. 

Mode of Coordination of Amino Acids With Cationic Chro- 
mium in Acid Aqueous Solutions—2, S.G.SHUTTLEWORTH, 
R.L.SYKES. Am Leather Chemists Assn—J v 55 n 3 Mar 
1960 p 154-63. Potentiometric titration; curves and precipi- 
tation point estimations for basic chromium complexes pre- 
pared from sodium acetate, glycine, B-alanine, | €-amino-n- 
caproic acid, and a-B-, and ‘y-amino-butyrie acids; results 
confirm spectrophotometric and miniature tanning studies of 
Pt 1 (see Engineering Index 1959 p 1381). 

Processing of New Zealand Sheepskins—Some Observations, 
H.G.TURLEY. Am Leather Chemists Assn—J v 55 n 8 Aug 
1960 p 426-40. Methods of producing pickled sheep and lamb 
skins, and for overcoming excessive “mottle’’; bating and 
drum processing method are discussed and criticized, and 
yecommendations cited; work was undertaken in connection 
with improvement of leather intended for American market. 


Report of Panel Discussion on Leather Making. Am Leather 
Chemists Assn—J Supp n 6 1959 48 p. Discussion was devoted 
to methods and experience with chrome tanning; topics in- 
cluded preparation of tanning liquor, reduction time and 
temperature, formulas, filling action, effects of reduction 
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products on leather, types and effects of sugars and salts, 
production of smoothness and fullness in leather, possibilities 
of increasing leather thickness, etc. 

TANNING MATERIALS. See Starch. 

TANTALITE. See Pegmatite. 

TANTALUM 


See also Cobalt Tantalum Alloys; Columbium; Copper 
Nickel Tantalum Alloys; Electric Capacitors—Electrolytic ; 
Electrodes—Tantalum; Iron Tantalum Alloys; Metals, Rare 
and Minor; Metals and Alloys; Metals and Alloys—Mechanical 
Properties; Metals and Alloys—Refractory; Powder Metal- 
lurgy—Tantalum ; Radio Capacitors—Electrolytic ; Rare 
Earths ; Thermocouples. 

Coincidence Studies of Radiations from Decay of 1Ta, 
B.P.SINGH, H.S.HANS, P.S.GILL. Nuovo Cimento v 14 n 1 
Oct 1 1959 p 99-107. Study undertaken to build decay scheme 
on basis of y-y and f-y coincidences which have not been 
established before; coincidence studies established levels at 
100 kev, 1.222, 1.290, 1.831, 1.874, and 1.554 Mev in W-182. 


Corrosion Resistance of Tantalum—Applications in Chemical 
Industry, F.G.COX. Corrosion Technology v 7 n 3 Mar 1960 
p 69-74. Attack on tantalum by alkalis; its resistance to body 
fluids; tantalum columbium comparison shows little difference 
in their corrosion resistance at room temperature but consid- 
erable difference when hot; Ta corrosion in high temperature 
gases; hydrogen attack; corrosion by liquid metals; electro- 
chemical behavior; particular usefulness of Ta in processes 
involving chlorine and its compounds is noted; tantalum 
chemical plant; condensers; absorption plant in tantalum; 
bromine extraction and processing; repairs with tantalum. 

High-Purity Tantalum, R.F.ROLSTEN. Met Soc of AIME 
—Trans v 218 n 2 Apr 1960 p 867. Discussion of paper indexed 
in Engineering Index 1959 p 1381 from June 1959 issue. 


Investigation of Properties of Tantalum and its Alloys, 
W.D.KLOPP, F.R.SCHWARTZBERG, F.C.HOLDEN, ene 
SIMS, H.R.OGDEN, R.J.JAFFEE. US Air Force—Wright Air 
Development Center—WADC Tech Report n 58-525 Nov 1958 
78 p. Literature review presented covering process metallurgy, 
and physical, chemical and metallurgical properties of tanta- 
lum and its alloys. 295 refs. 


La fragilite du tantale en presence d’hydrogene a tempera- 
ture ambiante, A.CLAUSS, H.FORESTIER. Mémoires Scien- 
tifiques de la Revue de Métallurgie v 56 n 6 Nov 1959 p 
614-15 (discussion) 616. Brittleness of tantalum in presence 
of hydrogen at room temperature; studies of Ta wire in 
vacuum and in Hz atmosphere show that Ta is brittle only if 
Ta lattice contains traces of dissolved oxygen and during 
deformation of Ta by stress equal to or higher than its elastic 
limit (displacement of crystal planes) ; if deformation is suffi- 
ciently slow, effect is much weaker. 


Tantalum and Tantalum Alloys, F.F.SCHMIDT. Battelle 
Memorial Inst—DMIC Report 133 July 25 1960 328 p. Litera- 
ture survey presented covering physical properties, process 
metallurgy, binary and ternary alloy systems, and chemical 
and metallurgical properties of tantalum and tantalum alloys. 
287 refs. 


Analysis. See Metals Analysis. 


Corrosion. See also Metals Corrosion; Nuclear Reactors—Cor- 
rosion. 

Effect of Oxygen Pressure on High Temperature Oxidation 
of Tantalum, M.G.COWGILL, J.STRINGER. J of Less-Com- 
mon Metals v 2 n 2-4 Apr-Aug 1960 p 233-40. Pressure de- 
pendence of linear rate constant for oxidation of Ta studied 
at 600-900 C and pressure range 1-760 mm Hg; results con- 
firm that controlling step is preceded by equilibrium adsorp- 
tion process, and indicate that at low pressures rate-control- 
ling step depends on square root of oxygen pressure; at lower 
temperatures and higher pressures another process controls 
rate, which varies linearly with pressure; possible reaction 
mechanisms proposed. 


Effects of Alloying on Oxidation Behavior of Tantalum, 
W.D.KLOPP, D.JI.MAYKUTH, R.I.JAFFEE. Am Soc Metals 
—Preprint n 221 for meeting Oct 17-21 1960 16 p. Air oxida- 
tion behavior of tantalum binary and ternary alloys at 1000 
to 1400 C studied; additions of Group IVA metals, Ti, Zr and 
Hf, were most effective in reducing oxidation rate; they also 
significantly reduced depth to which tantalum is contamina- 
tion hardened during oxidation; effects of alloying on oxida- 
tion behavior could be correlated qualitatively with ionic size 
and oxide properties of alloy additions. 


Electric Properties. See Superconductivity. 
Extrusion. See Metals and Alloys—Extrusion. 


Mechanical Properties. Mechanical Properties of Tantalum-Base 
Alloys, F.F.SCHMIDT, F.C.HOLDEN, H.R.OGDEN, B&.I. 
JAFFEE. Am Soc Metals—Preprint n 233 for meeting Oct 
17-21 1960 12 p. Effects of alloying on mechanical properties 
of tantalum were studied at room temperature and at 1200 
C; Hf, Mo, W, V, and Zr were found to be effective strength- 
eners; several binary and ternary alloys with excellent fabric- 
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ability and strength at elevated temperatures have been 
evaluated; vrecrystallization characteristics correlated well 
with elevated temperature strength. 


Mechanical Properties of Tantalum Metal Consolidated by 
Melting, M.SCHUSSLER, J.S.BRUNHOUSE, Jr. Met Soc of 
AIME—Trans v 218 n 5 Oct 1960 p 893-900. Are melted (AM) 
and electron-beam melted (EM) Ta in cold worked and re- 
crystallized conditions showed high strength, good tensile duc- 
tility, and excellent notch toughness down to —321 Ore AM 
material possessed better short time strength than higher 
purity EM material up to 2000 F; cold working substantially 
strengthened AM Ta, whereas EB material exhibited low work 
hardening rate and possessed better formability characteristics. 


Polishing. See Polishing—Electrolytic. 
Refining. See also Metals Refining. 


Purification of Tantalum Obtained by Vacuum Arc Melting, 
M.L.TORTI. Electrochem Soe—J v 107 n 1 Jan 1960 p 33-5. 
Purest commercially available tantalum powder was consoli- 
dated by single, vacuum, consumable-are melting operation 
yielding ingots of considerably higher purity than original 
powder; optimum carbon-oxygen ratio for maximum refine- 
ment has been located approximately; nitrogen is not signifi- 
cantly reduced; metallic impurities with vapor pressures equal 
to or greater than nickel are significantly reduced; columbium 
appears to be partially removed. 


Single-Crystal Growth and Purification of Tantalum, D.P. 
SERAPHIM, J.I.LBUDNICK, W.B.ITTNER. Met Soc of AIME 
—Trans v 218 n 3 June 1960 p 527-33. Reliable technique 
developed for producing single crystals of tantalum in form 
of small diameter wires; by suitably heat treating these and 
polyerystal samples, first in oxygen atmosphere and finally in 
vacuum, it has been found possible to reduce residual resistivi- 
ties to 10-3 microhm-cm; purity of these samples is thus 
comparable to purities obtained in zone refined silver, copper, 
and aluminum. 


Welding. See Welding, Electric Arec—Tantalum. 
TANTALUM CARBIDE. See Carbides. 


TANTALUM FILMS. See Films—Metallic; Semiconductors— 
Junctions. 


TANTALUM RHENIUM ALLOYS 


Tantalum-Rhenium System, J.H.BROPHY, P.SCHWARZ- 
KOPF, J.WULFF. Met Soc of AIME—Trans v 218 n 5 Oct 
1960 p 910-14. Constitutional diagram proposed for Ta-Re 
system; Re dissolved in Ta up to 48 wt%, and maximum 
solubility of Ta in Re is 5 wt%; intermediate chi and sigma 
phases were found; X-ray diffraction, metallography and 
melting points were employed in study. 

TANTALUM TUNGSTEN ALLOYS 


New Alloy Points up Advantages of Electron Beam Melting, 
D.F.MASTICK. Iron Age v 185 n 14 Apr 7 1960 p 98-9. 
Alloy of 90% Ta-10%W with useful application over tempera- 
ture range from —200 to 5200 F developed by Stauffer-Temes- 
cal Co for rocket nozzles and flame barriers, and for leading 
edges of high speed aircraft; high ductility at —200 F, and 
excellent mechanical properties at high temperatures is result 
of extreme high purity achieved by electron beam melting. 

TAPE. See Protective Coatings—Tape. 


TAPE RECORDERS 


See also Instruments—Recording ; Magnetic Materials—Tape ; 
Medical Equipment and Supplies—Electronic ; Radar—Record- 
ing; Satellites—Instruments. 


Analysis of Factors Affecting Recording Reliability and 
Digital Tape Recorders, K.TAYLOR. IRE Int Convention Rec 
v 8 pt 7 (Audio, Broadcasting, etc) 1960 p 95-9. Factors 
causing dropouts, and effects of dropouts are analyzed and 
classified; concept of reliability capacity is introduced, and 
relationship between packing density and recording reliability 
is presented; methods are presented to determine maximum 
system reliability. 

Automatic Error Detection Equipment for Digital Tape 
Recorders, G.J.SLUSARCHYK, T.D.RADWAY, P.HELLER. 
IRE Int Convention Ree v 8 pt 9 (Instrumentation, etc) 1960 
p 186-94. Transistorized electronic device for rapidly examin- 
ing performance of high packing density, start-stop spaceborne 
digital tape recorder; equipment automatically writes preset 
words at varying rates to full recorder capacity; during play- 
back, reecorder’s output is electronically examined for word 
spacing, word length, word bit content, and effects of skew 
and tape speed variations. 


Design and Evaluation of Magazine-Loaded, Transistorized 
Instrumentation Magnetic Tape Recorder, K.W.SCHOEBEL, 
R.L.PESHEL. IRE Int Convention Ree v 8 pt 9 (Instrumenta- 
tion, etc) 1960 p 156-69. Development and evaluation of 
portable high-efficiency recorder is described; recorder features 
magazine loading, coaxial reel drive system, complete transis- 
torization, and stacked reels; performance is evaluated on basis 
of statistical data obtained from production units. 


Determination of Recording Performance of Tape from Its 
Magnetic Properties, ILLEVINE, E.D.DANIEL. Audio Eng 
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Soe—J v 7 n 4 Oct 1959 p 181-8. Method for measuring two 
anhysteric magnetic constants of oxide coating ; coating thick- 
ness and recording gap length are only other parameters 
necessary to determine absolute bias for maximum output 
and absolute recording sensitivity. 


Digital Magnetic Recording with High Density Using Double 
Transition Method, A.GABOR. IRE Int Convention Ree v 8 
pt 9 (Instrumentation, etc) 1960 p 179-85. In earlier paper 
author described method for high density recording in which 
reliable operation up to 16 channels per in. lateral and 1500 
bits per in. longitudinal density were obtained; present work 
is devoted to discussion of system considerations when same 
method is applied to parallel-input parallel-output magnetic 
tape unit. 


Durable High-Resolution Ferrite Transducer Heads Employ- 
ing Bonding Glass Spacers, S.DUINKER. Philips Research Re- 
ports v 15 n 4 Aug 1960 p 343-67. Magnetic and mechanical 
properties of dense, homogeneous, fine-grained ferrite dis- 
cussed as material for transducer heads for magnetic record- 
ing and reproducing, for which it was specially developed as 
substitute for laminated metallic alloys; technique of produc- 
ing transducer gaps by preparing ultra-thin (less than one 
micron) well bonding and stress-free glass layers between 
polished ferrite surfaces is described. 20 refs. 


Effect of ac Bias Waveform on Harmonic Distortion in 
Magnetic Tape Recording, R.P.SCHROEDER. Audio Eng Soc 
—J v 8 n 8 July 1960 p 192-8. Experiments on generating 
various voltage waveforms at 20 ke and feeding them to 
record head where they serve as bias and are superimposed 
on 1 ke sinusoidal audio signal are described; results indicate 
little difference in distortion between sinusoidal and square 
wave bias but greatly increased distortion for any type of 
unsymmetrical bias. 


Effects of Track Width in Magnetic Recording, D.F. 
ELDRIDGE, A.BAABA. IRE Int Convention Ree v 8 pt 9 
(Instrumentation, etc) 1960 p 145-55. Effects of track width 
on various performance characteristics were measured for 
widths ranging from 1.1 to 92 mils; experimental data indicate 
there are no serious practical limitations on use of very 
narrow tracks; high density audio and pulse recordings were 
made without difficulty. 


Experimental and Theoretical Investigation of Magnetic 
Properties of Iron Oxide Recording Tape, E.D.DANIEL, I. 
LEVINE. Acoustical Soe America—J v 32 n 1, 2 Jan 1960 
p 1-15, Feb p 258-67. Jan: Experimental study showing that 
major anhysteretic properties of recording tape can be ex- 
pressed in terms of three measured constants; review of 
theories of fine particle magnets applicable to recording tape; 
theory of remanent magnetization based on Preisach diagram. 
Feb: Determination of recording performance of tape from 
its magnetic properties. 


Full-Track, Stereophonic, Magnetic Record-Reproduce Head, 
W.S.LATHAM. Audio Eng Soe—J v 8 n 3 July 1960 p 165-9. 
Method for recording two tracks of information across full 
width of % in. wide magnetic tape by superimposing magnetic 
patterns with fixed angular relationship; development of 
special magnetic record-reproduce head assembly to accom- 
plish this. 


High-Density Magnetic Recording, J.J.BROPHY. IRE—Trans 
on Audio v AU-8 n 2 Mar-Apr 1960 p 58-61. Possibility of 
substantially increasing information density in magnetic 
recording; basic limitations of magnetic recording with em- 
phasis on short wavelength effects, but also with some con- 
sideration of HF applications; based on present experimental 
results, maximum recording density of order of 100,000 
eycles/in. is predicted. 


High-Density Tape-Recording Techniques, A.E.RUDAHL. 
Elee Mfg Vv 65 n 2 Feb 1960 p 146-8. System developed by 
Datalab Div of Consolidated Electrodynamics Corp for Douglas 
Aircraft Co; magnetic tape recorder is capable of storing 
2.4 billion bits at packing densities exceeding 1500 bits/in. on 
each of 16 tracks of l-in. tape; solution of major design 
problems, such as “differential flutter’ resulting from uneven 
drive across tape width. 


How Environment Affects Magnetic Recording Tape, C.B. 
STANLEY. IRE—Trans on Space Electronics & Telemetry v 
SET-6 n 1 Mar 1960 p 19-24. Increasing emphasis on higher 
operating temperatures for data acquisition apparatus requires 
critical appraisal of behavior of magnetic recording tape with 
respect to dimensional stability, strength and toughness of 
substrate, and chemical stability of binder and magnetic ma- 
terial ; critical temperatures and observed effects. 


Improved Method for Calibration of F-M Magnetic Tape 
Recorders, L.B.BOHNSTEDT, IRE Nat Convention Ree v 7 pt 
9 (Human Factors in Electronics, etc) 1959 p 160-6. For high 
accuracy in storage of 1-f phenomena, magnetic recorders 
using frequency modulation of analog signal are generally 
used ; small, light weight, high accuracy means of calibrat- 
ing FM system is described which uses semiconductors through- 
out, and which is designed to maintain desired accuracy under 
ambient conditions found at test sites. 
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Influence of Magnetic Tape on Field of Recording Head 
E.DELLA TORRE. RCA Rev v 21 n 1 Mar 1960 p 45-52. 
In making accurate measurements of field of recording head 
it is desirable to know effect of magnetic tape; method of 
images is used to make first order correction for effect of 
tape coating on field about gap; case of infinitely thick tape 
coating and that of tape coating of finite thickness are 
computed separately. 


Magnetic Characteristics of Recording Tapes and Mech- 
anism of Recording Process, J.G.WOODWARD, E.DELLA 
TORRE. Audio Eng Soc—J v 7 n 4 Oct 1959 p 189-95, 222. 
Magnetic characteristics of recording tapes described in terms 
of 3-dimensional distribution function based on characteristics 
of individual particles comprising recording medium; distribu- 
tion function also includes effects of particle interaction; 
method offers new approach to analysis of recording process, 
and suggests that magnetic material of recording medium 
may be used more effectively than is case at present. 


Magnetic Recorder for Missile Test. Electromechanical 
Components & Systems Design v 4 n 5 May 1960 p 36, 38-49. 
Use of air to guide tape in Ampex Corp FR-600 analog re- 
corder at telemetry ground station for testing Boeing’s 
Minuteman missile; system, which applies photoelectric trans- 
ducers in speed and tension control, is designed to avoid 
tape damage. 


Magnetic Recording and Reproduction of Pulses, D.F. 
ELDRIDGE. IRE—Trans on Audio v AU-8 n 2 Mar-Apr 1960 
p 42-57. Expressions are derived and experimental data ob- 
tained from which reasonably accurate prediction can be 
made of record and reproduce performance of magnetic 
pulse recording system; technique for measuring vector direc- 
tion of magnetization of recording medium. 


Magnetic Tape Recording with Longitudinal or Transverse 
Oxide Orientation, R.F.DUBBE. Audio Eng Soc—J v 7 n 4 
Oct 1959 p 203-6. Comparison made of performance of mag- 
netic tape when recording field is in same direction as, or 
perpendicular to, oxide particles as encountered in magnetic 
disk or video recording. 


Mapping Small Magnetic Fields, G.SSOLOMON. Electronic 
Industries v 19 n 9 Sept 1960 p 74-7. Qualitative method 
for studying field around active gap of read-write head under 
write conditions is described ; magnetic mapping technique uses 
iron flake in plexiglass and methyl dichloride solution which 
is painted on mylar sheet; magnetic map formed by magnetic 
materials in suspension is then photographed. 


Mechanical Aspects of Tape Transport System in Tape 
Recorder, IL.RAMAKRISHNA RAO, G.S.S.SARMA. J Sci & 
Indus Research v 19A n 3 Mar 1960 p 132-5. Design and 
construction of system satisfying standard recording specifica- 
tions are described; two important design features are: uni- 
form winding of tape on take-up spool and arrangement for 
simultaneous braking of spools facilitating their abrupt stop- 
page; speed stability, distortion, frequency response charac- 
teristics and wow of system are satisfactory. 


More Bandwidth for Magnetic Recorders, D.R.STEELE. Elec- 
tronics v 33 n 2 Jan 8 1960 p 44-7. General purpose, multi- 
track recorder described that possesses bandpass of 250 eps 
to 250 ke; signal to noise ratio and distortion characteristics 
are nearly identical to prior systems; phase response is im- 
proved. 

Multi-Channel System for Recording From DC to 1 MC, 
G.N.JOHNSON, L.MIRCHANDANI. Electronic Industries v 19 
n 8 Aug 1960 p 112-14, 250. Multi-channel recording described 
combines FM and analog techniques in what is called add 
mode; unwanted transients inherent in single channel record- 
ing when using switching techniques with rotating heads are 
thus avoided, wide-band multichannel recording at relatively 
low speeds with excellent phase and frequency fidelity is 
possible. 

New Magnetic Recording Techniques for Data Processing, 
M.E.ANDERSON. IRE—Trans on Indus Electronics PGIE-11 
Dec 1959 p 47-52. Magnetic modulator playback head has 
greatly broadened use of magnetic recording systems because 
it can sense recorded flux rather than rate-of-change of flux; 
therefore, recordings can be played back for analysis purposes 
at any speed; operation, design, and applications of magnetic 
modulator playback head discussed. 


Noise in Magnetic Recording Which is Function of Tape 
Characteristics, P-SSMALLER. Audio Eng Soc—J v 7 n 4 Oct 
1959 p 196-202. Signal which is recorded on magnetic tape 
undergoes change in amplitude and frequency before it appears 
at output of recording reproducing system ; magnitude of 
change can be determined by measuring AM and FM side 
bands which are generated in process of recording and repro- 
ducing; how it is possible to predict degree of amplitude 
modulation recorded signal will exhibit, by measuring d-c 
magnetization tape noise. 


Ob effekte proniknoveniya v magnitnoi zapisi, V.A.GERA- 
NIN. Radiotekhnika vy 14 n 10 Oct 1959 p 73-5; see also 
English translation in Radio Eng v 14 n 10 1959 p 108-12. 
Penetration effect in magnetic recording; experiments to show 
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that, for signals up to 8 ke, depth of penetration into tape 
depends on spatial wavelength in tape and is independent of 
signal frequency. 


Portable Seismic Magnetic Tape Recorder, R.McLAUGHLIN, 
J.PROUT. Earthquake Notes v 30 n 3 Sept 1959 p 26-33. 
Tape recording made in field and brought back to laboratory, 
however, may be replayed as often as necessary, while various 
techniques employing filters, correlators, or computers are 
tried, in order to get utmost from data available; character- 
istics of AMPEX 601 tape recorder and performance capabili- 
ties of tape recording system. 


Properties of Base Materials Used for Manufacture of 
Magnetic Recording Tape, E.SCHMIDT. Audio Eng Soc—J 
v 8n1 Jan 1960 p 52-7. Two types of acetate base are avail- 
able: triacetate or diacetate; these types compared, and 
data on experimental type of triacetate base (designed to 
improve winding characteristics at high speeds) is given; 
some problems in manufacture of Mylar base. 

Reliability and Drop-Out Studies for Long-Playing Loops, 
A.M.WILSON. IRE Int Convention Rec v 8 pt 9 (Instrumenta- 
tion, etc) 1960 p 170-8. Tape loop operational reliability is 
examined from standpoint of design and actual performance; 
it is shown that quality of performance can be maintained 
easily through 10,000 passes with very little degradation oc- 
curring due to wear of tape; for extended loop playing time 
heavy duty tape of basic 1% mil thickeners should be 
chosen, and fouling deposits that collect on heads and guides 
should be cleaned off periodically. 

Time Scale Expansion of Magnetic-Tape Records, M.E. 
ANDERSON. Instruments & Control Systems v 33 n 3 Mar 
1960 p 484-5. New magnetic-tape modulator head _ senses 
flux from tape rather than rate-of-change of flux; as output 
voltage is independent of tape speed, applications include 
reduced-speed playback, data-reduction, transient analysis, 
bandwidth reduction and machine-tool control. 


Wave Equation in Medium in Motion, W.L.MIRANKER. 
IBM J Research & Development v 4 n 1 Jan 1960 p 36-42. 
Theoretical model for transverse vibrations of tape moving 
between pair of pulleys; analysis of energy of tape between 
pulleys; solution for wave equation constructed from method 
using functional equations; illustration of model behavior 
of solution; response of tape to forcing motions at pulleys. 


Wow and Flutter Compensation, R.L.PESHEL. Instruments 
& Control Systems v 33 n 3 Mar 1960 p 430-1. How either 
subtraction or pulse-width compensation technique can be 
used to compensate for errors resulting from wow and 
flutter; effects of each are described; compensation of 
multichannel recorder requires only addition of one or two 
special filters. 


Zur Registriergenauigkeit der Magnetbandaufzeichnung, H. 
VOELZ. Elektronische Rundschau v 14 n 1 Jan 1960 p 23-5. 
Registration precision of magnetic tape recording; definition 
of “registration precision’? concept, which is also applicable 
to evaluation of complicated transmission systems; example 
of magnetic tape channel. 

Sound. See also Geophysics—Seismic; Motion Pictures—Re- 
cording and Reproduction ; Sound Recording and Reproduction ; 
Television—Recording. 


Comparison of Several Methods of Measuring Noise in 
Magnetic Recorders for Audio Applications, J.G.McKNIGHT. 
IRE—Trans on Audio v AU-8 n 2 Mar-Apr 1960 p 389-42. 
Various methods of measuring noise in audio recorders dis- 
cussed, and advantages and disadvantages indicated; results 
of different methods when used to measure same magnetic 
recorder are compared. 


Frequency Response of Magnetic Recorders for Audio, J.G. 
McKNIGHT. Audio Eng Soc—J v 8 n 8 July 1960 p 146-53. 
Ideal system is defined in accordance with NAB and CCIR 
standards ; techniques and data shown for calibrating reproduce 
chain ; ideal reproduce head is physically realizable; data shows 
that frequency dependent response loss of record chain may 
be made negligible; record adjusting tape was chosen, and 
required pre-emphasis derived. 


Improving Dynamic Range of Tape Recording, L.H.BED- 
FORD. Wireless World v 66 n 3 Mar 1960 p 104-6. Due to 
restricted signal/noise ratio of many domestic tape recorders, 
input signal is compressed by monitoring process; device 
described in which, on recording, amplitude of superposed 
pilot tone is subjected to same monitoring process as signal ; 
on reproduction, age circuit de-monitors signal by holding 
amplitude of reproduced pilot tone constant. 


Manufacture and Use of Double Coated Tape for Continuous 
Cartridges, L.E.KNEES. Audio Eng Soc—J v 8 n 2 Apr 
1960 p 135-8. Magnetic tape especially designed for continuous 
loop operation in fields of prerecorded music, advertising, 
and educational material is considered; preparation and 
properties of tape, problem involved in manufacture, and 
criteria of successful use are discussed. 


New Equalization Characteristic for Master Tape Record- 
ing, A.A.GOLDBERG, E.L.TORICK, Audio Eng Soc—J v 8 n 
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1 Jan 1960 p 29-34. Although signal-to-noise ratio of master 
tape recorders is satisfactory, low level background noise 
still exists which is heard as hiss; new equalization is described 
that accomplishes hiss reduction by increasing tape loading 
in frequencies between 1000 and 15,000 cps; this is achieved 
at expense of increased distortion within hiss frequencies. 


“Null Method” of Azimuth Alignment in Multitrack Mag- 
netic Tape Recording, A.G.EVANS. IRE—Trans on Audio v 
AU-7 n 5 Sept-Oct 1959 p 116-20; see also IRE Nat Conven- 
tion Ree v 7 pt 7 (Audio, etc) 1959 p 3-9. Technique for 
alignment of multitrack tape described in which azimuth is 
adjusted for null in combined output voltage; method for 
adjusting lateral position of head across width of tape also 
makes use of same basic principles. 


1-% IPS Magnetic Recording System for Stereophonice 
Music, P.C.GOLDMARK, C.D.MEE, J.D.GOODELL, W.P. 
GUCKENBURG. IRE Int Convention Rec v 8 pt 7 (Audio, 
Broadcasting, etc) 1960 p 116-26; see also IRE—Trans on 
Audio v AU-8 n 5 Sept-Oct 1960 p 161-7. Recorded cartridge 
is one fifth of volume of disk and capable of playing more 
than 1 hr of stereophonic sound uninterruptedly; improve- 
ments in tape, recording system, and playback head permit 
desired signal-to-noise ratio and frequency response to 15 ke/s. 


Precise Measurement of Wow and Flutter, J.T.MULLIN. 
Electronics v 33 n 26 June 24 1960 p 100-2. 40-ke carrier 
signal is recorded on tape recorder under test; during play- 
back on same machine discriminator circuit measures carrier 
frequency deviation caused by wow and flutter; calibrated ert 
display gives wow and flutter percentage as deflection of 
trace from its equilibrium position. 

Some Considerations in Design and Application of Com- 
patible Tape Cartridge, M.;CAMRAS. IRE Int Convention Ree 
v 8 pt 7 (Audio, Broadcasting, etc) 1960 p 102-15. Magnetic 
tape may be offered in cartridge form of different sizes de- 
signed either for superior quality or for maximum tape econ- 
omy; design factors are discussed for compatible cartridges 
that will operate on automatic and non-automatie machines. 


Suggested Method for Measuring Tape Modulation Noise, 
J.J.DAVIDSON. Audio Eng Soe—J v 8 n 1 Jan 1960 p 
23-8. By recording identical signals on two tracks of stereo 
tape recorder, and canceling signals in playback, modulation 
noise could be measured directly; however, adequate can- 
cellation places severe restrictions on tape motion; difficulties 
involved and possible solutions. 


Wiedergabe von Magnettonaufzeichnungen mit Hilfe des 
Halleffektes, F.KUHRT, G.STARK, F.WOLF. Elektronische 
Rundschau v 13 n 11 Nov 1959 p 407-8. Reproduction of 
magnetic tape recordings by means of Hall effect; reading 
head, in which Hall effect is used to convert remanence of 
magnetic tape into voltage; advantages of new reproduction 
method over conventional ones. 


TAPPING 


Blind-Hole Tapping Can Be Painless, J.W.TURTON. Am 
Mach/Metalworking Mfg v 104 n 5 Mar 7 1960 p 96-9. Dis- 
cussion of 10 basic factors which must be taken into con- 
sideration in tapping of blind holes; tap size and thread 
pitch; percentage of thread; stringy chips; length of thread 
to be tapped; bottoming holes; strength of materials; tapping 
speed; cutting fluid; loading; condition of hole. 

Effect of Nut Blank Dimensions in Automatic Nut Tapping, 
G.LORENZ. Australia. Nat Standards Laboratory—Tech Paper 
n 12 1959 35 p. Variables examined were tapping hole diam- 
eter, nut size, eccentricity of tapping hole, and nut blank 
material; nut blank dimensions had little effect on effective 
diameter, which depends on nut blank material, tap geometry, 
and cutting conditions; tapping hole diameter had significant 
effect on minor diameter and on economy in tapping process; 
it is shown how production tolerances for tapping hole diam- 
eter can be determined for specific plant. 31 refs. 


Tapping Nuts at Rates up to 100,000 per Hour. Machy (NY) 
v 66 n 5 Jan 1960 p 115-17; see also Machy (Lond) v 96 
n 2475 Apr 20 1960 p 877-8. Machines developed by Zagar, 
Cleveland, Ohio and now undergoing exhaustive tests in 
various plants, are provided with multiple spindle heads that 
can carry from 24 to 100 taps, depending on their size; new 
machine consists essentially of vertical, multiple spindle 
head; rotary indexing, work holding plate, and hopper feed- 
ing unit; precision tapping of Class 2B and 3B threads made 
possible by use of accurate lead screws. 


Tapping Operations on Chappuis Presses, A.CHAPPUIS. 
Machy (Lond) vy 96 n 2468 Mar 2 1960 p 484-5. Single or 
multiple tapping operations can be performed on_ horizontal 
power presses built by Fabrique John A. Chappuis, Switzer- 
land; equipment details; life of taps, for steel pressings, is of 
order of 40,000 to 50,000 operations, and for brass, 80,000 to 
1,000,000 operations; examples of pressings produced with 
tapped holes are shown. 


Vorteilhafte Anwendung von Einschnittgewindebohrern, 
H.H.KLEIN. Werkstattstechnik v 50 n 4 Apr 1960 p 176-81. 
Advantageous use of single-cut taps; time saved and rejects 
reduced; requirements for economical operation are selection 


TAPPING—Continued 
of suitable tap and proper tapping machine, and favorable 
working conditions. 


TAPPING MACHINES. See Pipe Fittings; Tapping. 
TAPS AND DIES. See Tapping. 
TAR. See Coal Tar; Phenol. 
TAR SANDS. See Oil Sands. 
TAXATION. See Mining Laws and Regulations. 
TAXICABS. See Diesel Engines—Automotive. 
TEACHING MACHINES 

See also Punch Card Systems. 


Preliminary Studies in Automated Teaching, R.F.MAGER. 
IRE Nat Convention Ree v 7 pt 10 (Education, etc) 1959 p 
55-9. To achieve efficient learning it is necessary to remold 
teaching-learning configuration to one in which state of art 
can be applied; teaching machines provide this configuration, 
and have proved to be effective in teaching wide variety of 
subject matters; there is need for more sophisticated machines 
with which to research possibilities of automating instruction. 


Problems and Possibilities of Instrumentation for Higher 
Education, C.R.CARPENTER. IRE Nat Convention Ree v 7 
pt 10 (Education, etc) 1959 p 60-4, Approach outlined for 
adapting available facilities or for designing and applying 
new instrumentation for instruction and learning; preliminary 
descriptions given for instructional or teacher operations, 
communication systems or instrument operations, and learn- 
ing or student operations. 


Teaching Machine as Control Mechanism, G.PASK. Soc 
Instrument Technology—Trans v 12 n 2 June 1960 p 72-82 
(discussion) 82-9. Theory and operation of typical teaching 
machine; functions of machine in continuous presentation, 
monitoring, and criticism of trainee’s performance; machine 
is shown to be sufficiently flexible in operation to modify its 
training routine to suit individual trainee. 21 refs. 

TECHNICAL REPORTS. See Engineering Writing. 
TECNETRON. See Semiconductor Devices; Transistors. 
TECTONICS. See Geology—Tectonics. 

TEINOGRAPH. See Electric Measuring Instruments. 
TELAUTOGRAPH. See Facsimile. 

TELEGRAPH 


See also Electric Control—Remote; Facsimile; Radio Tele- 
graph; Telephone—Data Transmission; Teletypes. 


Determination of Self-Oscillation Parameters for Telegraph 
Apparatus Phase Correcting System With Relay Type Control 
Unit, B.R.SERGIEVSKII. Telecommunications n 1 1959 p 
68-81. English translation of article indexed in Engineering 
Index 1959 p 1884 from Elektrosvyaz Jan 1959. 


Distortion of Voice-Frequency Telegraph Signal in Cases of 
Parasitic Modulation of Carrier Currents in High-Frequency 
Telephone Apparatus, V.A.BIRYUKOV. Telecommunications 
n 10 1958 p 1084-91 (English translation of Elektrosvyaz). 
Conditions under which such parasitic modulation arises, and 
appraisal of resultant distortion; requirements for suppres- 
sion of parasitic modulation in generating equipment of 
h-f telephone systems. 


Ein Wechselstrom-Telegraphiesystem mit Schmalband-Fre- 
quenz-modulation und Transistoren, H.HELLER. Nachrichten- 
technische Zeit v 12 n 12 Dee 1959 p 595-601. VF-telegraphy 
system with transistors for narrow band FM; considerations 
leading to optimum design of FM-V¥-telegraphy system with 
channel spacing of 120 eps and bandwidth of 80 eps and out- 
lay comparable with AM systems; choice of frequency devia- 
tion, transmission function, and phase equalization; improve- 
ments obtainable from keying speeds higher than 50 baud. 


K voprosu o funktsii raspredeleniya stepeni startstopnogo 
iskazheniya telegrafnykh impul’sov, G.A.EMEL’YANOV. 
Elektrosvyaz v 14 n 3 Mar 1960 p 52-6; see also English 
translation in Telecommunications n 8 1960 p 319-25. Dis- 
tribution | function of degree of start-stop distortion of 
telegraphic pulses, when displacement of characteristic, in- 
stants of modulation, and regeneration are dependent and 
normally distributed; connection established between distribu- 


tion parameters and probability of appearance of maximum 
distortion, 


Redesign of Low-Frequency Networks, L.H.STEIFF. Bell 
Laboratories Ree v 38 n 2 Feb 1960 p 68-71. Redesign of 
453- and 454-type networks in 43A1 Bell Telegraph System 
involved use of modern, miniaturized components and new 
materials and methods; molded phenolic U-shaped chassis was 
adopted, with coaxial plug and contact pins molded in; in- 
ductors and transformers are potted in nylon cups; new 
units have advantages of ruggedness and lower cost. 


Vliyanie droblenii telegrafnykh posylok na_ ustoichivost 
provodnoi telegrafnoi svyazi, G.E.EMEL’YANOV, M.B.RABI- 
NOVICH. Elektrosvyaz v 13 n 8 Aug 1959 p 57-66; see also 
English translation in Teleeommunications n 8 1959 p 885- 
900. Effect of message disintegration on stability of wire 
telegraph communication ; reliability analysis of such com- 
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munication subjected to short, random amplitude or direction 
variations at receiver input; duration dependence of distribu- 
tion of disintegration ; recommendations concerning a priori 
determination of communication reliability. 


Carrier Current. New Carrier Telegraph System. AIEE—Trans 
v 78 pt 1 (Communication & Electronics) n 46 Jan 1960 p 
927-34, 1009-16. Operating description of type 23A Telegraph 
and Data Carrier System developed by Lenkurt Electric Co; 
18 channels of transistorized system, spaced at 170 eps are 
obtained between 425 and 3315 eps; maximum signaling speed 
of each channel is more than 100 wpm; Design Features of 
New Frequency Shift Carrier Telegraph System, M.L. 
STEPHENS, 927-34; Application of New Carrier Telegraph 
ea DB geeuls: Jr, J.E.PITTS, 1009-16. Papers 59- 


Data Transmission. Detection of Transmission Errors in 5-Level 
Punched Tape, RLSTEENECK, H.F.CALEY. AIEE—Trans v 78 
pt 1 (Communication & Electronics) n 46 Jan 1960 p 1005-9. 
System developed by Western Union Telegraph Co, incorporat- 
ing redundant check characters in data at transmitting end 
of circuit and performing check and deleting check charac- 
ters at receiving end; error-checking principle; system design; 
receiving. Paper 59-1147. 

Geheugen voor telegraafinformatie met ferrietkernen, J. de 
RUYTER. Ingenieur v 72 n 43 Oct 21 1960 p E126-32. Ferrite 
core memory for telegraph information; memory designed to 
store telegraph information which cannot be transmitted 
immediately because of busy lines; information will remain 
available in memory for unlimited period of time and can 
be retransmitted from memory as many times as may be 
required. 

TELEGRAPH CABLES 


Laying. Problemi che intervengono durante la posa e il salpa- 
mento di un cavo sotto-marino armato, E.OCCHINI, G.TROGU. 
Elettrotecnica v 47 n 2 Feb 10 1960 p 66-77. Problems of 
submarine telegraph cable laying; mathematical expression 
of hydrodynamic and mechanical forces, cable form graphs, 
and formulas useful for cable laying. 


TELEGRAPH PRINTING. See Teletypes. 
TELEMETERING 


See also Air Transportation—Traffic Control; Automobiles— 
Racing; Automobiles—Testing; Ballistics; Coal Mines and 
Mining—Remote Control; Computers—Readouts ; Electric Com- 
munication; Electric Control—Remote; Electric Lines—Vibra- 
tions; Electric Transmission—Control; Gas Pipe Lines—Tele- 
metering; Hydroelectric Power Plants—Control; Meteorology 
—Instruments; Petroleum Pipe lLines—Control; Petroleum 
Refineries—Instruments; Pipe Lines—Telemetering; Radio 
Communication—Interplanetary ; Radio Relay Systems; Rockets 
and Missiles—Telemetering; Satellites—Instruments; Ship 
Equipment—Instruments; Snowslides; Space Vehicles—-Space 
Probes; Television—Interplanetary; Temperature Measuring 
Instruments; Water Works—Control. 


Analiz raboty mul’tivibratora, sobrannogo po skheme Roera, 
vy promyshlennykh ustroistvakh teleizmereniya, A.M.PSHEN- 
ICHNIKOV. Avtomatika i Telemekhanika v 20 n 9 Sept 1959 
p 1250-61; see also English translation in Automation & Re- 
mote Control v 20 n 9 Sept 1959 p 1219-29. Operation of 
Royer multivibrator in industrial telemetering systems; analy- 
sis of generation conditions of multivibrator, frequency of 
which is determined by remagnetization time of core; depend- 
ence of output frequency and voltage and of power consump- 
tion on input voltage, on circuit parameters, and on character- 
istics of core material and transistors. 


Case of FM-AM vs FM-FM Telemetry, L.L.RAUCH. IRE— 
Trans on Space Electronics & Telemetry v SET-6 n 2 June 
1960 p 81-4. Changing standard frequency division system for 
FM-FM to FM-AM will permit better RF spectrum utilization 
and better use of near optimum demodulation and data reduc- 
tion methods; no new disadvantages would be introduced. 


Conceptual Design of General Purpose Telemetry System, 
W.F.LINK. IRE Int Convention Ree v 8 pt 5 (Communications 
Systems, Space Electronics & Telemetry) 1960 p 29-36. Hybrid 
System employing both analog and digital time-division is 
conceived; system, called PACM-FM, is designed such that 
analog and digital information in form of PAM and PCM 
may be intermixed in same pulse train; for specific applica- 
tions, system may include PAM only, PCM only, or any 
combination of both; it is shown that this flexibility is prac- 
tical in combination with simple design procedure. 

Direct Digital Conversion of Pulse-Width Multiplexed Data, 
F.T.CHAMBERS. Electronic Equipment Eng v 7 n 11 Nov 
1959 p 55-8. General purpose digital system for time-multi- 
plexed telemetry data reduction outlined; new technique for 
conversion of pulse-width data to digital form provides lead- 
ing and trailing edge numbers by comparison of occurrence 
of pulse edges with condition of counter driven by asynchron- 
ous oscillator; successive approximation not necessary, and 
numbers are generated instantly. 

Distortion of Signal Envelope by Sinusoidal Voltage Key 
Detector, V-M.RAVIKOVICH. Radio Eng v 14 n 6 1959 p 
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35-50. English translation of article indexed in Engineering 
Index 1959 p 1385 from Radiotekhnika June 1959. 


Effect of Different Types of Video Filters on PDM-FM 
and PCM-FM Radio Telemetry, M.H.NICHOLS, A.T.BUB- 
LITZ, IRE—Trans on Space Electronics & Telemetry v SET-6 
n 2 June 1960 p 85-92. Effects of two limiting types of 
video filters, specifically ideal low-pass vertical cutoff and 
Gaussian, on performance of PDM-FM and PCM-FM systems 
is discussed; numerical comparisons of systems. 


Effect of Noise on Synchronous Filter-Generator Operation, 
A.M.LUCHUK. Automation & Remote Control v 20 n 7 July 
1959 p 938-44. English translation of article indexed in En- 
eines ne Index 1959 p 1386 from Avtomatika i Telemekhanika 

uly : 


Ein elektronisches Fernsteuersystem, A.MUSCHIK, G. 
PUMPE. Siemens Zeit v 33 n 8 Aug 1959 p 486-92. Electronic 
remote control system, which allows progressive expansion 
and is suitable for solution of control and return indication 
problems in power distribution, industry, and transportation, 
particularly where conservation of copper and spectrum space 
is factor; signals used are so short that they may be cut 
into telephone conversations unnoticed at telegraph speeds 
around 800 bauds; transmission at lower speed over carrier 
telegraph channels is likewise possible. 

Fernwirktechnik—III. Nachrichtentechnische Fachberichte n 
16 1959 92 p. Remote control techniques—3. Papers at Third 
Conference of Committee for Remote Control Techniques 
of Communication Engineering Society of German Association 
of Electrical Engineers; Entropy and remote control, H. 
TEICHMANN, 3-8; Methods of remote control techniques, par- 
ticularly of telemetering, considered with aid of information 
theory, E.WEBER, 9-14; Spontaneous messages in remote 
control installations with many message centers, SOBOTTA, 
15-18; Uninterrupted a-e supply of telemetering and remote 
control installation, J.VETTER, 19-22; Directional radio links 
with automatic equivalent circuit and remote control, G. 
SCHUETT, 238-30; Central remote control of long distance 
communication systems, G.GLUENDER, 31-4; Methods for 
representation of multi-dimensional information, F.STEINER, 
35-40; Electronic reservation of space for automobiles on 
ferries and trains of Federal Railroads, W.LEITENBERGER, 
41-7; Remote control and automation of freight train forma- 
tion at Gremberg station, W.KOETH, 48-58; Remote control 
techniques and electronic computers for control of power 
plants, BECKER, 59-62; Combined use of remote control and 
control in operation of high pressure steam power plants, M. 
SACK, 63; Remote control in framework of long distance gas 
supply, W.WUNSCH, 64-7; Load distribution station of Min- 
ing Electric Power Confederation, its telemetering system 
and decimeter radio installation, K.A.HENNEY, 68-9; Trans- 
mission of remote control information and possibilities of its 
application in mining, H.W.RATHJE, 70-2; Remote control 
in mine operation, W.BELLINGRODT, 73-80; Construction 
and purposes of mine control centers, K.WEISE, 81-4; Analog 
computers for air conditioning in mines, R.GREUER, 85-7; 
Possibilities of controlling automatic hoist from cage, H. 
LONSDORFER, 88-90; Communication and signaling installa- 
tions in steel rolling mills, H.BROSCH, 91-2. 


High-Speed Plotting of Telemetering Data, R.L.SAPIR- 
STEIN. Electronics v 33 n 2 Jan 8 1960 p 41-3. High speed 
plotter described substantially reduces time lag involved in 
data plotting; features of plotter are high plotting rate, 
ability to accept input tapes from either IBM or Sperry Rand 
Univae computers, ability to generate X or Y-coordinate or 
grid system as programmed on computer tape, and capability 
of automatically annotating curves with scale factors, impor- 
tant event information, and title blocks. 


Interlaced Array for Telemetering, J.P.PARRY. Electronic 
Equipment Eng v 8 n 2 Feb 1960 p 50-2. Single pedestal unit 
provides tracking and telemetering system comparable to 
three conventional paraboloidal antennas; polarization can 
be altered by changing line sections; interlaced elements have 
negligible coupling. 


Interplanetary Telemetering, R.H.DIMOND. IRE—Proc v 
48 n 4 Apr 1960 p 679-85. Problem area associated with inter- 
planetary telemetry and approach to selection of system 
operating parameters are discussed; analysis is based on 
dividing of operational efficiency into two categories: informa- 
tion efficiency and physical system efficiency; performance of 
typical interplanetary system is analyzed. 


Kanalgeraete fuer Fernwirkanlagen, K.BARTELS. Elek- 
trizitaetswirtschaft v 58 n 22 Nov 20 1959 p 781-5. Channel 
apparatus for telemetering installations; methods of provid- 
ing such channels for different types of lines; apparatus used. 


Microminiature Multichannel Pulse-Position-Modulation Sys- 
tem Incorporating Transistor-Magnetic-Core Circuitry, H. 
KIHN, R.J.KLENSCH, A.H.SIMON. RCA Rev v 21 n 2 
June 1960 p 199-227. Experimental five-channel time-division 
multiplex system incorporating microminiature transistor-core 
ring counter for transmitter modulator and receiver sampler ; 
pulse-position modulation of transmitter modulator results 
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from variable time triggering of transistor-core pulse genera- 
tor by variation of either transistor input voltage or ferrite- 
core coercive-force thresholds. 


O chastotnykh elementakh telemekhaniki, I.N.LISITSKAYA, 
V.N.MIKHAILOVSKII, K.D.NADTOCHII, V.N.OKHOT- 
SKAYA. Avtomatika i Telemekhanika v 20 n 9 Sept 1959 
p 1262-7; see also English translation in Automation & 
Remote Control v 20 n 9 Sept 1959 p 1230-4. Frequency ele- 
ments of remote control; analysis of various types of fre- 
quency relays; features of frequency relay and generator 
designed at Institute of Machine Construction and Automation 
of Academy of Sciences, Ukrainian SSR. 


O nadezhnosti skhem vklyucheniya rassredotochennykh ob’- 
ektov, V.A.IL’IN. Avtomatika i Telemekhanika v 21 n 4 
Apr 1960 p 530-2; see also English translation in Automation 
& Remote Control v 21 n 4 Apr 1960 p 364-5. Reliability of 
switching circuits of distributed systems; reliability of circuits 
for parallel and successive switching of executive points of 
remote control system in line. 


O pomekhoustoichivosti raznostno-diskretnogo metoda pere- 
dachi informatsii, V.M.BAIKOVSKII. Avtomatika i Telemekh- 
anika v 21 n 3 Mar 1960 p 344-58; see also English translation 
in Automation & Remote Control v 21 n 3 Mar 1960 p 289-47. 
Noise stability of incremental coding; comparison of potential 
noise stability with that of other systems used in telemeter- 
ing, such as pulse-code modulation and delta-modulation. 


Otsenka ustoichivosti zhdushchikh porogovykh  ustroistv, 
I.M.KOGAN, I.B.POGOZHEV. Radiotekhnika v 14 n 10 Oct 
1959 p 57-63; see also English translation in Radio Eng v 14 
n 10 1959 p 82-92. Stability estimation of ‘‘waiting’’ devices ; 
probability calculation of faults in operation of various types 
of devices used in receiving units of telemetering systems, 
counters, etc; effect produced on linear LF channel by noise 
described by Gaussion non-correlated stationary stochastic 
process. 


Pomekhoustoichivost chastotnoi teleizmeritel’noi sistemy pri 
slabykh impul’snykh pomekhakh, Yu.I.CHUGIN. Avtomatika i 
Telemekhanika v 21 n 1 Jan 1960 p 93-105; see also English 
translation in Automation & Remote Control v 21 n 1 Jan 
1960 p 62-70. Noise stability of frequency telemetering sys- 
tem with weak pulse noises; determination of noise stability 
level; optimum frequency deviation for system with pulse- 
noises of arbitrary duration. 


Pulse Length Telemetering, A.O.DAVIES. ATE—J v 16 n 
1, 2, 3 Jan-July 1960 p 86-95. Elements of single- and 
multiple-indication systems and their operating principles; 
description of transmitting and receiving equipment; typical 
system operation including summation and retransmission, is 
shown graphically. 


Pye Telemetry System. Instrument Practice v 14 n 8 Aug 
1960 p 866-8. Automatie routining system for continuous scan- 
ning of telemeter points of remote station; digital indicator 
tubes are used for readout at control station; system may 
provide typewritten readout by means of solenoid controlled 
electric typewriter which will be controlled by sub-programmer 
and appropriate decoder unit. 


Quantizing for Minimum Distortion, J.MAX. IRE—Trans 
on Information Theory v IT-6 n 1 Mar 1960 p 7-12. Minimiza- 
tion of distortion of signal by quantizer when number of 
output levels of quantizer is fixed is discussed; equations are 
derived for parameters of quantizer with minimum distortion, 
and algorithm is developed to simplify their numerical solu- 
tion ; application to data transmission. 


Reed Relays Simplify Monitoring, F.W.KEAR. Electronics 
v 33 n 30 July 22 1960 p 63. Remote monitoring and control 
may be accomplished by radio or wire transmission of tone 
encoded signals that are detected by reed relay; large amounts 
of information can be monitored simultaneously or consecu- 
tively over single channel without expense of digital or analog 
detection. 


Selbsttaetige elektronische Effektivwert- und Wirkleistungs- 
Messumformer mit Hall-Generatoren, G.REHM. Archiv fuer 
Technisches Messen n 290 Mar 1960 p 61-4. Automatic elec- 
tronic effective value and active power measuring transducers 
using Hall generators; review and analysis of devices used 
in telemetering and remote control installations. 


Signal-to-Noise Considerations for Space Telemetry System, 
R.W.ROCHELLE. IRE—Proc v 48 n 4 Apr 1960 p 691-3. 
Signal-to-noise comparison is given between pulse-frequency 
channels and pulse-width channels for FM/PDM-AM telem- 
etry system; it is shown that pulse-frequency channels have 
either higher signal-to-noise ratio or greater . information 
rate capability than pulse-width channels. 

600 Mc/s Pulse Telemetry System, G.T.HARDWICK, Brit 
Instn Radio Engrs—J v 20 n 6 June 1960 p 465-73. Ground 
and airborne equipment is described for telemetry system 
employing pulse-position modulation in which information is 
conveyed by variations of delay time between wide datum 
pulse and up to 20 narrow pulses. 

Space Telemetry Systems, W.F.WILLIAMS, Jr. IRE—Proc 
v 48 n 4 Apr 1960 p 685-90. Different types of information 
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to be transmitted back to receiving stations on earth from 
satellites and space probes are discussed ; telemetry systems 
(FM/FM, FM/AM, PCM/PM, ete.) which have been used in 
various experiments of this type are described. eee 
cial Purpose Analogue-Digital Convertor, G.C.HE - 
Saw hiectronte Eng v 32 n 392 Oct 1960 p 602-8. Analog- 
digital convertor is described which was developed for use in 
data processing system for analysis of time multiplexed 
telemetry records; convertor derives binary digital output and 
analog output, both linearly related to value, in required units, 
of parameter being measured; automatic correction is made 
for overall system gain and level drifts. 


Telemetry Transmitter for Radiation Satellite, A.J.FISHER, 
W.R.TALBERT, W.R.CHITTENDEN. Electronics v 33 n 19 
May 6 1960 p 68-9. Telemetry transmitter is described that 
incorporates phase modulator circuit consisting of modified 
conventional bridged T network evolved from lattice network ; 
advantages of modulator circuit include simplicity, modulating 
capability of 1.5 radions with minimum audio signal in fre- 
quency range of 400 to 1300 eps, and more favorable operating 
parameters. 

Threshold Improvement in FM Subcarrier System, B.D. 
MARTIN. IRE—Trans on Space Electronics & Telemetry v 
SET-6 n 1 Mar 1960 p 25-33. Causes and characteristics of 
threshold behavior in pulse-averaging and phase-coherent 
(“phase-locked loop”) FM subcarrier discriminators; effect of 
additional output filtering following ideal phase-coherent 
loop; requisite modulation characteristics for improved thresh- 
old in phase-locked loop discriminator. 


Transportable Ground Receiving and Recording Equipment 
for 24-Channel Telemetry, F.G.DIVER. Brit Instn Radio Engrs 
—J v 20 n 6 June 1960 p 457-64. Transportable equipment is 
described that receives telemetered data in form of RF carrier 
in 400-500 Me range, amplitude modulated by frequency modu- 
lated subearrier, using time division multiplexing; demodu- 
lated data is photographically recorded both in “histogram” 
form and as individually selected channel groups; mechanical 
selector switch using punched cards expedites selective record- 
ing of particular data channels. 


Voltage Tuned Resistance-Capacitance Oscillator, W.D. 
RYAN, F.E.HETHERINGTON. Blectronic Eng v 32 n 384 
Feb 1960 p 108-10. In FM sub-carrier telemetering systems 
difficulty is experienced in obtaining large deviation of AF 
employed; in circuit described, variable capacitance exhibited 
by selenium dry-disk rectifiers with reverse bias is utilized 
in bridge type RC oscillator to produce variable AF dependent 
on applied d-e signal. 


Vybor diapazona chastot dlya promyshlennykh ustroistv 
teleizmereniya chastotno-impul’snoi sistemy, A.M.PSHENI- 
CHNIKOV. Avtomatika i Telemekhanika v 21 n 4 Apr 1960 
p 525-9; see also English translation in Automation & Re- 
mote Control v 21 n 4 Apr 1960 p 361-3. Choice of frequency 
range for telemetering industrial devices of pulse-frequency 
system; influence of such choice on error, noise stability of 
transmission, speed and dynamics of receiver. 

TELEPHONE 


See also Dictating Machines; Electric Communication ; 
Electric Meters—Remote Reading; Highway Systems—Com- 
munication Systems; Information Theory; Mines and Mining 
—Communication Systems; Petroleum Pipe Lines—Communi- 
cation Systems; Pipe Lines—Telemetering; Radio Relay Sys- 
tems; Radio Telephone; Teletypes; also all subject headings 
beginning with Telephone. 


Application de la théorie des probabilités & des problémes 
posés par l’encombrement des réseaux téléphoniques, F.POL- 
LACZEK. Annales des Télécommunications v 14 n 7-8 July- 
Aug 1959 p 165-83. Application of probability theory to prob- 
lems posed by congestion of telephone networks; asymptotic 
formulas for solution of various delay problems. 34 refs. 


Calculation of Dispersion in Telephone Traffic Recording 
Values for Pure Chance Traffic, K.M.OLSSON. Tele (English 
Ed) n 2 1959 p 71-8. Exact expression for variance of meas- 
urement values obtained, when using switch count method of 
determining traffic flow in group of devices as sampling 
procedure. 


Die effektive Erreichbarkeit fuer Abnehmerbuendel hinter 
Zwischenleitungsanordnungen, N.BININDA, A.WENDT. Nach- 
richtentechnische Zeit v 12 n 11 Nov 1959 p 579-85. Effective 
accessibility of output groups following intermediate line 
circuits ; effective accessibility is defined for repeated attempt 
systems in relation to link arrangements with internal con- 
gestion; such accessibility corresponds to accessibility of 
single-stage switching arrangements equivalent from point of 
view of traffic theory; how results of study can be used for 


wer hmel ae of number of trunks of succeeding link arrange- 
ments. 


Global Public Telephone Service—1958, D.D.DONALD, T.A. 
CHANDLER. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 46 Jan 1960 p 811-17. Trends and develop- 
ments since 1954; overseas message telephone growth; under- 
seas public telephone cable systems; over-horizon radio; HF 
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radio; HF radio spectrum; line-of-sight microwave radio-relay | Ein 


systems ; overseas dialing. Paper 59-920. 


Kwaliteitsbeheersing en kwaliteitscontrole in de telecom- 
municatie. Ingenieur v 71 n 45, 51 Nov 6 1959 p E143-52, Dec 
18 p E162-6, Quality control and inspection in telecommunica- 
tion. Four articles presented as follows: Nov 6: Introductory 
remarks, D.van den BERG, 143-6; Quality control of carrier 
equipment, A-BOESVELD, 146-9; Quality control of telephone 
exchange, W.van EIJK, 150-2. Dee 18: Quality control in tele- 
communication, H.G.van DIEST. 


On Recovery of Band-Limited Signal, After Instantaneous 
Companding and Subsequent Band Limiting, H.J.LANDAU. 
Bell System Tech J v 39 n 2 Mar 1960 p 351-64. Iteration 
formula proposed that, in theory, performs desired recovery ; 
some practical questions raised by formula are studied in 
detail ; it is shown that successive approximations converge 
to solution f(t) at geometric rate, uniformly for all t, and 
that iteration procedure is stable. 


_Opredelenie telefonnoi nagruzki pri ob”edenenii i raz’’edine- 
nii telefonnykh potolkov, B.S.LIVSHITS. Elektrosvyaz v 13 n 
10 Oct 1959 p 61-70; see also English translation in Telecom- 
munications n 10 1959 p 1134-46. Determination of telephone 
load with grouping and branching of telephone currents; in- 
troduction of concept of “rated magnitude of telephone load” 
to achieve simple curve, with help of which it is possible to 
define values of telephone loads; method of determining rated 
magnitude of telephone load. 


2500-Baud Time Sequential Transmission System for Voice 
Frequency Wire Line ‘Transmission, G.HOLLAND, J.C. 
MYRICK. IRE Nat Convention Rec v 7 pt 8 (Communications 
Systems, etc) 1959 p 187-97. Sebit 25, full duplex terminal 
equipment designed to transmit digital data at rates up to 
2500 baud, described; performance results given for error 
probability vs noise, level changes, delay distortion, carrier 
frequency shift, and line filter variations. 


Verteilungs- und Summengesetz der Verkehrsquellen und 
Leitungslaengen in Sternnetzen quadratisher Gestalt, H. 
KREMER. Nachrichtentechnische Zeit v 12 n 12 Dee 1959 p 
601-3. Distribution law and addition theorem for traffic sources 
and line lengths in radial networks with square boundaries ; 
comparison of addition theorems derived with sum curves for 
subscriber region with irregular boundaries. 


Ziffern und Buchstaben zur Kennzeichnung von Fernsprech- 
anschluessen in Ortswaehlnetzen, C.E.GALIMBERTI. 
Nachrichtentechnische Zeit v 138 n 2 Feb 1960 p 64-70. Numer- 
als and letters for subscriber’s numbers in local automatic 
telephone networks; study carried out in local network of 
Milan, as result of which preference is given to all-numeral 
dialing over systems with two or three-letter prefixes. 


Accounting Systems. Eine teilelektronische Identifiziereinrich- 


tung fuer die Gebuehrenerfassung in Grossen Waehl- 
Nebenstellenanlagen, K.FISCHER. Siemens Zeit v 34 n 3 Mar 
1960 p 146-50. Semielectronic identifier for rate recording in 
large PABX’s; operating principle and design of ring-core 
processing array and other components; signal-to-noise ratio 
required to insure reliable readings and also possible effects 
upon transmission performance of telephone system are con- 
sidered. 


Announcement Systems. New Audio Facilities for Recorded 


Announcements, C.M.TARIS. Bell Laboratories Rec v 38 n 3 
Mar 1960 p 102-5. Audio facilities for 8A and 9A Announce- 
ment Systems, developed for light and heavy calling rates 
respectively are discussed in detail; announcements are re- 
corded and controlled remotely by local cable or telephone 
line with dual- or single-channel arrangement; playback cycle 
is adjusted to length of recording cycle. 


Answering Service. See Fire Alarm Systems. 
Carrier Current. See also Electric Communication; Telephone 


—-Data Transmission; Telephone Equipment—Amplifiers ; 


Telephone Measuring Instruments. 


All-Transistorized Trunk Carrier System, F.H.GARDNER. 
AJEE—Trans v 79 pt 1 (Communication & Electronics) n 49 
July 1960 p 212-16. Installation of subscriber carrier and 
trunk carrier equipment is often most economical means of 
adding several lines, since extensive plant wiring changes 
or additions are not required; features of Stromberg-Carlson 
all-transistorized 565 trunk carrier system designed to pro- 
vide five carrier channels for communication and E&M sig- 
naling; expansion of system to greater number of channels 
is contemplated. Paper 60-44. 


Application of Transistors to Generation of Stable-Fre- 
quency Supplies for Carrier Telephone Equipment, L.J. 
HERBST, R.H.MOFFETT, R.F.PURTON, J.L.SLOW. Instn 
Elee Engrs—Proc v 106 Pt B Supp n 16 May 1959 p 613-18. 
Design of master oscillator with long-term frequency stability 
of better than one part in 10°; circuits for derivation of 
groups of carrier frequencies from master source, including 
harmonic generators and divider of regenerative-modulator 
type; amplifier design for frequencies up to 612 ke and for 
supplying pilot signals having extremely stable amplitude. 
Paper 3039E. 


Mehrfach-Traegerfrequenz-Fernsprechsystem—V4/12— 
fuer vielseitigen Einsatz, M.ARENDS, A.MEHR. Siemens Zeit 
v 34 n 2 Feb 1960 p 104-8. Multi-channel carrier telephone 
system V4/12 for universal application; transistorized system 
for mobile or stationary use permits operation over 4, 8 or 12 
voice channels on unloaded buried, overhead or field cable, 
open-wire lines or radio links; weatherproof intermediate re- 
peaters are remote-powered over communications line. 


Eliminazione delle pendolazioni nei regolatori automatici 
di livello dei sistemi per frequenze vettrici, G.TAMBURELLI. 
Alta Frequenza v 29 n 3-4 July-Aug 1960 p 301-22. Overshoot 
elimination in automatic gain control of carrier transmission 
system; conditions for transient response elimination are de- 
termined; cases of one, two, and three time constants are ex- 
amined; theorem for n time constants is given; ideal charac- 
teristics of automatic gain control are discussed. 


K24A Syncroplex Telephone Carrier System, B.G.COETSEE, 
G.L.CURTIS, J.W.HALINA. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 1044-54. Historical 
background and description of new Kellogg Switchboard & 
Supply Co low cost carrier system which may extend eco- 
nomic range of carrier to distances well below 10 mi; equip- 
ment considerations including amplifier and crystal-controlled 
carrier-supply oscillator, L-C oscillator and filter circuits; 
channel modem, signaling and VF terminating units; applica- 
tions and maintenance. Paper 59-1104. 


Les systémes a4 courants porteurs sur cables a _paires 
symétriques équipés de matériel 51 L.M.TOUTAN, J.BRUNE, 
C.CHALHOUB, J.SALZMANN, Cables & Transmission v 13 
n 4 Oct 1959 p 248-78. 51-L type carrier current systems for 
balanced pairs with 12, 24, 36 and 60 channels; features of 
line equipment for main and unattended stations; special 
equipment for stations where transfer and modulation of basic 
groups from local telephone networks take place; carrier cur- 
rent supplying equipment. 

Mess- und Einstellverfahren bei der Entzerrung und Ueber- 
wachung von Traegerfrequenzsystemen auf symmetrischen 
Kabelleitungen, M.BIDLINGMAIER, W.EBENAU, F.FEIL. 
Nachrichtentechnische Zeit v 13 n 1 Jan 1960 p 34-41. Meas- 
urement and adjustment methods for equalization and control 
of carrier-frequency systems on symmetrical cable pairs; 
features of equipment suitable for automatic group control; 
examples of measurement. 22 refs. 


Rural Communication Systems, A.J.BARKER. Instn Elec 
Engrs—J v 5 n 57 Sept 1959 p 507-11. Special requirements 
and problems of rural carrier systems in Great Britain; power 
supplies and maintenance; modulation methods; frequency 
allocations and numbers of channels; level regulation; sig- 
naling. 

Traegerfrequenz-Freileitungen und ihre WHinfuehrung in 
Verstaerkeraemter, K.SCHREIBER. Siemens Zeit v 33 n 
Aug 1959 p 521-5. Open-wire carrier lines and their lead-ins 
in repeater stations; discussion of crosstalk requirements, line 
unbalances, constructional tolerances, transposition plans and 
other factors to be considered in connection with installation 
of such carrier lines; construction of lead-ins with matching 
equipment and lightning arresters. 


Transposition System for Carrier Systems Up to 156 Ke, 
B.M.KIRKLAND. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 45 Nov 1959 p 612-14. System developed for 
Southern Bell Telephone and Telegraph Co lines in Alabama 
permits use of much longer spans than those required by 
previous transposition designs intended for operation of car- 
rier systems in range up to 156 ke, and thereby provides for 
considerable economies in preparing open wire toll lines for 
such facilities. Paper 59-509. 


Computer Applications. See also Telephone—Data Transmis- 


sion; Telephone Exchanges—Electronic; Telephone Relays. 


Die Berechnung von Leitungsgruppen fuer ueberfliessenden 
Verkehr mit programmgesteuerten Rechenautomaten, G.BRET- 
SCHNEIDER. Nachrichtentechnische Zeit v 13 n 1 Jan 1960 
p 23-8. Calculation of line groups for carrying excess traffic 
by means of program controlled computers; adaptation of 
“seattering value method’ to computer use. 


Conference Systems. See Telephone—Intercommunication. 
Crosstalk. See also Telephone—Carrier Current; Telephone 


Cables; Telephone Cables—Manufacture; Telephone Equip- 
ment—Power Supply; Telephone Measuring Instruments. 

Das Nebensprechen bei geschirmten Amtsverdrahtungslei- 
tungen, W.VOGL, A.ZIEGLER. Nachrichtentechnische Zeit v 
12 n 11 Nov 1959 p 561-5. Crosstalk in screened cables for 
exchanges; how high crosstalk attenuation values required 
for wiring in repeater stations can be achieved by means 
of special screen designs; physical processes of crosstalk in 
coaxial and balanced line types and effect of single ended 
and double ended grounding of cable screens; effect of length 
of parallel wiring and of distance between eables on cross- 
talk. 

Pulse Method of Investigating Interference Stability of 
High Frequency Cables, V.O.SHVARTSMAN. Telecommunica- 
tions n 10 1958 p 1092-1105 (Hnglish translation of Elek- 
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trosvyaz). Formulas for calculating pulse interference stability 
between real circuits of h-f cables; results of experiments 
using pulse method on crosstalk. 


Data Transmission. See also Telephone—Weather Information ; 
Telephone Measuring Instruments. 


Data and Its Transmission, J.R.SIMPSON. Can Electronics 
Eng v 4n 7 July 1960 p 29-51, 54. Problems, functions, and 
applications of data transmission are discussed; several ap- 
proaches and types of equipment which have been developed 
for data transmission are reviewed. 76 refs. 


Effect of Delay Distortion on Data Transmission, P.MERTZ. 
ATEE—Trans v 79 pt 1 (Communication & Electronics) n 49 
July 1960 p 228-32; see also Elec Eng v 79 n 9 Sept 1960 p 
739. Data transmission over portions of extensive common 
carrier plant set up for telephony and largely equalized for 
amplitude response and not for phase; effects of phase and 
delay distortion on data signal in such system; relations be- 
tween phase shift and delay; general appraisal of possible 
tolerances on distortions in these characteristics. Paper 60-27. 


High-Speed Signalling System for Use over Telephone Cir- 
cuits, A.P.CLARK. ATE—J v 15 n 2 Apr 1959 p 157-72. 
Operation of 600 baud system, for transmitting information 
in binary over standard British telephone circuit, using ampli- 
tude modulated signal with 1200 ec/s sine wave carrier in 
which both sidebands are transmitted, and which is method 
of communication between electronic computers, electronic 
switching equipment and similar devices; method also appli- 
eable to multichannel telegraphy; types of interference ob- 
served on circuits and their effect on system are considered. 


Improved Multiplex Voice Frequency Carrier System, B. 
TENNENT. IRE Int Convention Ree v 8 pt 5 (Communica- 
tions Systems, Space Electronics & Telemetry) 1960 p 238-46. 
Recently developed audio filters, using improved ferrite-cored 
inductors and plastic film capacitors, allow accommodation 
of up to 4 Duplex High Speed FM Telegraph Channels in 
Mid-Band Speech Carrier circuit; only small degradation in 
voice quality and negligible crosstalk result. 

Mechanical Design of Flying-Spot Store, D.C.KOEHLER, 
J.J.MADDEN. Bell Laboratories Rec v 88 n 1 Jan 1960 p 
14-17. Experimental electronic switching system (ESS) uses 
semipermanent memory called “flying-spot store’’; unit stores 
bits of control data in form of dots on small photographic 
plates, and employs unique mechanical, optical and electronic 
techniques for retrieval of digital information. 


Wired-Memory Translator with Shared Access, F.P.PACE, 
B.OSTENDORF, Jr. AIEE—Trans v 79 pt 1 (Communication 
& Electronics) n 49 July 1960 p 216-20. Requirements, cir- 
cuits, and design philosophy of translator developed in con- 
nection with experimental work on telephone and _ data- 
switching systems; important use of translator is to convert 
destination-type codes or addresses into routing information. 
Paper 60-126. 

Great Britain. See also Telephone—Carrier Current; Telephone 
—Data Transmission; Telephone Cables—-Submarine. 

Electronic Speech Voltmeter Type 5A, J.HUTTER, E.C. 
ARCHER. Post Office Elec Engrs’ J v 53 pt 2 July 1960 p 
92-4. New instrument combines certain desirable features of 
both types 3 and 4A and is reasonably portable; principle of 
operation; block schematic diagram of speech voltmeter; de- 
vice has proved reliable in service and has been shown to 
fulfill existing need; it was used successfully at Canterbury. 


New Switching and Transmission Plan for Inland Trunk 
Network, W.J.E.TOBIN, J.STRATTON. Post Office Elec 
Engrs’ J v 53 pt 2 July 1960 p 87-8. Increasing proportion 
of telephone calls and need to ensure satisfactory transmis- 
sion require changes in inland trunk network; new network 
to have: 4-wire switching at transit exchanges; multi-link 
trunk calls, particularly those dialed by subscribers, to be 
connected quickly and economically and with satisfactory 
transmission performance; diagrams of group and_ transit 
switching centers and new transmission plan. 

Information Service. See Telephone—Announcement Systems; 
Telephone—Weather Information. 

Intercommunication. See also Industrial Plants—Communica- 
tion Systems ; Telephone—Missile Bases; Television Broadcast- 
ing—Studios. 

Eine neue, dezentrale Sprechanlage zur Steuerung von 
Fertigungsablauf, Material- und Gueterfluss, H.GENSRICH. 
Siemens Zeit v 34 n 2 Feb 1960 p 71-5. New decentralized 
intercommunication system for controlling manufacturing 
process and flow of materials and products; application of 
modern relays, plug-in type equipment and suitable circuitry ; 
oer and constructional features of intercommunication 
plant. 

In-dialing to PBX Extensions: Application in Step-by-Step 
Central Office Area, G.N.SCHLEINKOFER. AIEE—Trans vy 78 
pt 1 (Communication & Electronics) n 45 Nov 1959 p 549-54. 


Full scale field trials of system providing means whereby call 
is dialed directly from general exchange system to PBX sta- 
tion, without need for human attendant, except for transfer 
and information services. Paper 59-185. 


TELEPHONE—Continued Mehr 
New Dynamic Impedance Matching Circuit as Applied to 
GK eee Repeater, O.D.GRANDSTAFF. AIEE—Trans v 78 
pt 1 (Communication & Electronics) n 46 Jan 1960 p 751-5. 
Principles of operation and description of circuit which pro- 
vides stable operation without need of balancing network 
normally required in similar circuits where hybrids are used. 
Paper 59-824. Rea 
2+5 Exchange-Connected Intercom System, A.C.Me - 
ALLL ATE—J : 16 n 1, 2, 3 Jan-July 1960 p 77-85. ATE 
intercom system is usable as small exchange and, as additional 
feature to PABX or PAX provides access from any of 5 _tele- 
phone stations to either of 2 exchange lines, with facilities 
for intereommunication; general principles of both exchange 
and intercom operation are outlined with details of available 
priority and secrecy facilities. 
Long Distance. See also Radio Relay Systems; Telephone— 
Carrier Current; Telephone Equipment—Repeaters ; Telephone 
Exchanges—Electronic. 


Trunking Facilities for Primary Telephone Switching Point, 
B.A.CONNOLLY. Elec Eng v 79 n 8 Aug 1960 p 644-6. Out- 
line of steps to be taken in providing toll facilities for con- 
trolled switching point in nation-wide telephone dialing sys- 
tem; among items to be considered are number and lengths 
of calls, length of time call is held, point called, and antici- 
pated economic growth. 


Military. Military 4-Wire Field Telephone Incorporating Elec- 
tronic Signalling System, J.L.FAHERTY, A.S.HOWELL. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 
48 May 1960 p 177-83. Engineering considerations and prob- 
lems involved in development of system incorporating many 
new concepts in telephony; signal frequency assignments ; 
keysender switching plan; signal oscillator design; tone 
ringer; signal control functions; extension service; point-to- 
point operation; instrument packaging; major functional as- 
semblies. Paper 59-259. 

Missile Bases. Detail Design of Operational Missile Voice Fre- 
quency Communications System, W.S.CAYOT. IRE Int Con- 
vention Ree v 8 pt 5 (Communications Systems, Space Elec- 
tronics & Telemetry) 1960 p 148-58. Missile check-out com- 
munications system is described that can have from two to 
twenty stations connected without any appreciable change in 
sound level; system noise is 50 db below normal speech level 
under operating conditions; single control station can operate 
intercommunications system, public address system and con- 
nect to dial telephone system with only single headset micro- 
phone combination. 

Mobile. See Radio Telephone. 


Weather Information. High-Volume High-Speed Weather In- 
formation Distribution System, E.E.SCHWENZFEGER. AIEE 
—Trans v 78 pt 1 (Communication & Electronics) n 45 Nov 
1959 p 722-8. System proposed by Bell Telephone Laboratories 
for Air Navigation Development Board, is based on telephone 
party line concept in which any or all subscribers could listen 
in; data and messages can be transmitted at rate of 1000 
words per min; there may be as many as 1000 stations which 
transmit data and as many as 5000 which receive them. 
Paper 59-812. 

TELEPHONE APPARATUS 


Der Siemens-Fernsprecher—gestern und heute, W.PAUL. 
Siemens Zeit v 34 n 1 Jan 1960 p 40-5. Siemens telephone— 
past and present; outline of evolution since 1877 is followed 
by short description of latest standard type using thermo- 
plastic materials; head set is placed on receiver longitudinally 
to user, in order to provide simpler handling, equally con- 
venient to right and lefthanded users. 


Desirable Push-Button Characteristics, R.L.DEININGER. 
IRE—Trans on Human Factors in Electronics vy HFE-1 n 1 
Mar 1960 p 24-30. Characteristics of push-button telephones 
that people can operate quickly, accurately, and conveniently ; 
push-button arrangements, button top and lettering charac- 
teristics, and push-button force-displacement characteristics 
were investigated. 

Fundamental Considerations in Design of Voice-Switched 
Speakerphone, A.BUSALA. Bell System Tech J v 39 n 2 Mar 
1960 p 265-94. Speakerphone offers advantage of hands-free 
telephoning by replacing familiar handset with separate 
microphone and loudspeaker; convenience of arrangement 
justifies efforts to overcome acoustic and transmission limita- 
tions; voice switching overcomes some limitations but adds 
other problems; study analyzes problems and outlines method 
that has proved helpful in design of voice-switched speaker- 
phone, and evaluation of its performance. 

Improved Trigger-Type Dial—the Dial, Automatic, No. 21, 
J.L.BELK. Post Office Elee Engrs’ J v 53 pt 1 Apr 1960 p 
40-1. New dial introduced in matching colors for use with 
700-type telephones; basic trigger mechanism of earlier type 
dial retained; use of different form of construction and mate- 
rials enables improved appearance and performance at re- 
duced cost; features of new design; mechanical details. 

Push-Button “Dialing”, H.F.HOPKINS. Bell Laboratories 
Ree v 38 n 3 Mar 1960 p 88-7. Tests of Bell System BExperi- 
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mental push-button “dialing” were made for 4-mo period by 
200 customers at Hamden, Conn, and another 200 at Elgin, 
Ill; comparison of new multifrequency signal system with 
1948 trials of buttons actuating reed-plucking mechanism: 
data on time to develop operating skill for push button dial. 
Uebertragungseinrichtungen des Fernsprechanschlusses, O. 
HOERNER, W.LANGSDORFF. Siemens Zeit v 33 n 8 Aug 
1959 p 479-86. Transmission equipment for subscriber tele- 
phones; transmission problems association with handset. 


Hearing Aids. New Telephone for Deaf Subscribers—Handset 


No. 4, W.T.LOWE. Post Office Elec Engrs’ J v 53 pt 1 Apr 
1960 p 24-5. Telephone handset containing single stage tran- 
sistor amplifier developed to provide amplified reception for 
deaf subscribers, incorporates transistor amplifier drawing 
power from telephone line current; has been designed as 
hearing aid handset for use on 50 v exchange lines, but can 
also be used on any common battery exchange where line 
current is in range 30 to 100 ma; set is less costly than pres- 
ent tube amplifier. 


Testing. New Portable Dial Tester, J.L.INGRAM. ATE—J v 


15 n 5 Oct 1959 p 300-2. Dial tester provides facilities for 
testing impulse speed and ratio to accuracy of order of 1% 
and is designed for on-site testing of dials mounted in tele- 
phone instruments, but is also capable of testing other im- 
pulse generating equipment within its range; operating prin- 
ciples and testing procedure; 6-v supply is provided by four 
‘U2’ unit dry cells; tester embodies facility for checking con- 
dition of battery by comparison of load and no-load voltages ; 
constructional details. 


Transistors. See also Telephone Apparatus—Hearing Aids. 


Transistor V.F.Signal Receivers, T.H.FLOWERS. Instn 
Elec Engrs—Proec v 106 Pt B Supp n 16 May 1959 p 625-32. 
Technical requirements for receivers of voice-frequency sig- 
nals over telephone circuits; comparative design characteris- 
tics of tubes and transistors; experimental transistor receiver 
to illustrate problems involved in design. Paper 3100E. 


TELEPHONE CABLES 


Design of Polyethylene-Insulated Multipair Telephone Cable, 
A.S.WINDELER. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 46 Jan 1960 p 736-9. Original of paper indexed 
in Engineering Index 1959 p 1389 from Elec Eng Oct 1959 
issue. Paper 59-793. 

Disaccoppiamento mutuo nei cavi telefonici con bicoppie del 
tipo Dieselhorst-Martin, L.LSANSONE, R.MONELLI. Alta Fre- 
quenza v 29 n 1 Feb 1960 p 59-89. Mutual decoupling in tele- 
phone cables with Dieselhorst-Martin quads; examination of 
conditions imposed by decoupling of all possible combinations 
among circuits fit to be used in multiple-group cables; theory 
is formulated for calculation of lays, which applies to these 
eables and in particular to DM-quads. (English Abstract). 


Etude générale d’un cable formé de n paires symétriques, 
J.DUFRESNOY. Cables & Transmission v 14 n 2 Apr 1960 
p 77-85. General study of multiple balanced circuit cables; in- 
vestigation of steady state properties of n-balanced circuits 
when transmitting sinusoidal signals; determination of “eigen- 
states” of cable, i.e. of conditions corresponding to eigen- 
values of its transmission functions; peculiarities of compara- 
tively long cables, circuits of which may, to good approxima- 
tion, be considered to be symmetrical. 

Magnetische Kopplung zwischen den Staemmen zweier 
Sternvierer, H.LAU. Archiv fuer Elektrotechnik v 44 n 6 
1959 p 331-54. Magnetic coupling between trunks of two spiral 
quads; method for calculation of direct and systematic twist- 
free couplings for telephone cables. 


Transmission Properties of Polyethylene-Insulated Tele- 
phone Cables at Voice and Carrier Frequencies, G.S.HEAGER, 
Jr., L.JACHIMOWICZ, I.KOLODNY, D.E.ROBINSON. AIEE 
—Trans v 78 pt 1 (Communication & Electronics) n 45 Nov 
1959 p 618-39 (discussion) 639-40. Measurements over fre- 
quency range of 1 ke to 1000 ke and temperature range of 
0 F to 140 F, to establish primary and secondary parameters 
of typical multipair polyethylene insulated Alpeth-sheathed 
telephone cable; cross-talk properties of cable; effects of 
immersion of cable core in water, or of moisture contamina- 
tion. 24 refs. Paper 59-778. 


Cathodic Protection. Protection of Communication Cables 
from Electrical Corrosion by Means of Current Taps, L.D. 
RAZUMOV. Telecommunications n 10 1958 p 1106-12. (English 
translation of Elektrosvyaz). Method and formulas for prac- 
tical design of current taps for protection of cables against 
electric corrosion by means of circulating currents; use of 
current taps is shown to be economically expedient for cables 
having external insulating covering. 


Suggested Methods and Practices for Cathodic Protection 
Coordination, D.T.JONES. Corrosion v 16 n 8 Aug 1960 p 20, 
22-3. Procedures and methods used by Pacific Telephone & 
Telegraph Co, Los Angeles Area, in coordinating cathodic 
protection program with utilities, municipalities and other 
owners of metallic substructures for reducing or minimizing 
effect of interference on foreign metallic substructures. 


TELEPHONE CABLES—Continued 


pe te See also Telephone—Carrier Current; Television Ca- 
es. 


C300A Small Diameter Coaxial System, B.S.HELLIWELL, 
F,.WILKINSON. ATE—J v 16 n 1, 2, 3 Jan-July 1960 p 13-31. 
Transmission system for up to 800 telephony circuits uses 
pair of small diameter coaxial tubes housed in buried or 
suspended cables with associated repeaters installed under- 
ground; cable characteristics; design of line amplifiers and 
regulators; repeater housings. 


Méthode et résultats de mesures d’affaiblissement sur paires 
coaxiales normalisées 2,6/9,5 mm, R.BELUS, M.TROUBLE. 
Cables & Transmission v 14 n 2 Apr 1960 p 149-69. Attenua- 
tion measurement methods and values in standard 2.6/9.5 mm 
coaxial pairs; analysis of various measurement methods from 
viewpoint of sensitivity; description of various measuring cir- 
cuits and discussion of results obtained. 


Nelineinye pomekhi v lineinom trakte koaksial’nogo kabelya 
pri sovmestnoi peredache telefonnykh i televizionnykh signa- 
lov, A.K.OKSMAN. Elektrosvyaz v 14 n 3 Mar 1960 p 34-45; 
see also English translation in Telecommunications n 3 1960 
p 292-306. Non-linear noise in linear tract of coaxial cable 
during simultaneous transmission of telephone and television 
signals; study of principal noise groups determining require- 
ments as to permissible non-linearity of channel amplifiers. 

Color Codes. See Telephone Cables—Insulation. 
Corrosion. See also Telephone Cables—Cathodie Protection. 


O vliyanii fenoloy na korroziyu svintsovoi obolochki kabelei, 
A.P.MYAGKOVA, I.N.PUTILOVA. Elektrosvyaz v 13 n 8 
Aug 1959 p 52-6. Effect of phenols on cable lead sheathing 
corrosion ; how such corrosion in soft water can be retarded 
by addition of polyatomic phenols such as resorcin and hydro- 
quinone, even paraquinone; these materials are, however 
effective in neutral aqueous solutions only and do not retard, 
but even stimulate corrosion in organic carbonic acid solu- 
tions with pH higher than 5.5. 


Crosstalk. See Telephone—Crosstalk. 


Insulation. Color Standards for Plastic Insulated Communica- 
tion Cables and Wires, C.R.BALLARD, W.W.NEWMAN, Jr. 
Wire & Wire Products v 35 n 3 Mar 1960 p 343-7. Selection 
of basic colors for color code; problems associated with 
colored plastics discussed such as uniformity of electrical 
properties of pairs with 10 different colored conductors, re- 
sistance to fading of insulated conductors, uniformity of 
colors from one manufacturer to another, and selection of 
system for specifying colors and color tolerances; Munsell 
system of color notation. 


Covering Materials for Line Wire and Service Drop Cable, 
D.B.COFER, F.WIRSING. Wire & Wire Products v 35 n 6 
June 1960 p 733-4, 736, 773-6. Chemistry of various forms of 
polyethylene discussed; comparison of properties from point 
of view of utility for service indicated. 

Insulation Resistance Measurements with Electronic Elec- 
trometer up to 1016 Ohms, B.BORTOLETTO. IRE—Trans on 
Instrumentation v I-9 n 1 June 1960 p 28-31. Electronic elec- 
trometer designed and developed for measurement of very 
high insulation resistances in parallel with high capacitances 
as in case of long lengths of submarine polyethylene insulated 
eables is described; instrument also allows measurement of 
insulation resistance of joints between cores. 


Isolation tubulaire “‘ballon’’ de polyethylene pour cables 
telephoniques, G.FUCHS, P.VERGES. Cables & Transmission 
vy 14 n 2 Apr 1960 p 113-31. New tubular “balloon” polyethy- 
lene insulation for telephone cables; new type of insulation 
developed by Societe Anonyme de Telecommunications origi- 
nally for small diameter coaxial pairs; insulation makes use 
of periodically constricted polyethylene tube, having very low 
effective permittivity factors, remarkable degree of regularity, 
very uniform electrical constants, high breakdown voltage and 
great mechanical strength. 

Plastics for Underseas Cables, J.B.HOWARD. Bell Labora- 
tories Ree v 37 n 7 July 1959 p 249-53. Contributor to success 
of underseas telephone cables is science of plastics; these ma- 
terials play important part in present cable structure—that 
of insulation; plastic must meet strict requirements initially 
and also be able to withstand ravages of underseas environ- 
ment. 

Studies on Gas Dams for Telephone Cables by Unsaturated 
Polyester Resin, K.OSADA, H.TANAKA. Hitachi Rev v 9 n 1 
1960 p 18-24. Resin called “Special Compound No. 3” im- 
proved and method for casting of resins developed which is 
simpler and more economical than conventional methods; good 
results obtained in tests conducted by various telephone 
offices in Japan. 


Maintenance and Repair. See Motor Ships—Cable Laying. 
Manufacture. See also Telephone Cables—Underground. 


Cable Binder Thread Break Detector, G.DORNBERGER. 
Western Elec Engr v 4 n 2 Apr 1960 p 36-8. Features of ap- 
paratus employing phototransistors for detecting breaks in 
binding thread used in manufacture of cable. 
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Controlling Crosstalk in Cable Stranding, D.J.VANDER- 
WEEL, R.GILLIS. Wire & Wire Products v 35 n 8 Aug 
1960 p 991, 1047-8. Manufacture of Inside Wiring Cable sim- 
plified by new component of production machinery developed 
at Tonawanda Plant of Western Electric Co; improvement 
was made by addition of device which oscillates various units 
of multiple unit cables to prevent parallelism of pairs in 
one unit with adjacent pairs in other units. 


Noise. See also Telephone Cables—Coaxial; Telephone Equip- 
ment—Repeaters; Telephone Lines. 


Flexural Noise in Cables, R.A.RASMUSSEN. Bell Labora- 
tories Rec v 37 n 8 Aug 1959 p 305-8. Reducing electrical 
noise in transmission cables is continuous problem; solution 
requires that causes of noise be ascertained; device developed 
that is capable of measuring and comparing noise levels 
caused by flexing cables insulated with various materials. 


Protection. See also Telephone Cables—Underground. 


Ochrana sdelovacich kabelu pred primym uderem blesku, 
M.ZAPLETAL. Elektrotechnicky Obzor v 48 n 8 Aug 1959 
p 401-6. Protection of telecommunication cables against direct 
lightning strokes; overvoltages arising in underground cables 
owing to lightning strokes directly into cable or into soil 
near cable; efficiency of various protective measures. 


Repeaters. See Telephone Equipment—Repeaters. 
Sheathing. See also Telephone Cables—Corrosion. 


Manufacture of Composite Cable Sheath for Telephone Ex- 
change Cable, D.A-HUGHES. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 45 Nov 1959 p 650-4. Methods 
used for manufacture of Alpeth and Stalpeth sheaths by 
Western Electric Co. Paper 59-792. 


Opredelenie koeffitsienta ekranirovaniya obolochki kablya, 
Y.K.KAO (KAO Yu-KAN). Elektrosvyaz v 14 n 2 Feb 1960 
p 66-70; see also English translation in Telecommunications n 
2 1960 p 213-19. Determination of screening coefficient of cable 
sheathing; formula developed takes into account resistance 
between sheathing and ground, and resistance of grounding 
at ends. 


Thin Metal Strips for Sheathing Telephone Communication 
Cables, H.N.PADOWICZ. Wire & Wire Products v 34 n 11 
Nov 1959 p 1482-5, 1548-50. Discussion of Alpeth and Stalpeth 
cables manufactured at Western Electric Co; use of alumi- 
num, steel, and solder in sheet and strip form for composite 
sheaths to meet moisture infiltration, mechanical, and elec- 
trical sheath functions; specifications and properties re- 
quired of materials. 

Spacers. Automatic Manufacture of Cable Spacers, A.S. 
ORDECKI, W.E.RUHLMANN. Western Elec Engr v 4 n 2 
Apr 1960 p 27-30. Automatic line at Western Electric’s 
Kearny Works for production of about 11 million plastic 
spacers per yr; raw materials enter in form of polyethylene 
pellets; finished spacers emerge packaged, counted and ready 
for shipment. 


Submarine. See also Motor Ships—Cable Laying; Telephone 
Cables—Insulation; Telephone Equipment—Repeaters. 


Linking World by Radio and Cable. Engineering v 190 n 
4929 Oct 7 1960 p 494-5. Research and development at Govt 
Post Office Research Station, Dollis Hill, London; tubular 
waveguide, e.g., for telephone or television link with Con- 
tinent, is being studied; British Commonwealth is to be 
linked by submarine cable; apparatus was developed to deter- 
mine attenuation as laid; new amplifying tube meets greater 
bandwidth; low noise amplifiers for microwave use have been 
developed. 


100-ton Cable Stretches Across Lake. Eng & Contract Rec 
v 73 n 7 July 1960 p 86-7. Stretching of 14,300 ft long cable 
weighing more than 16 lb to ft, across bottom of Lake 
Ontario from Kingston to Wolfe Island, Ont, carrying 203 
pairs of wires; three reels of cables were spliced together and 
laid from barge between hours of 6 and 9 a.m. when currents 
between island and mainland were favorable. 


Power Supplies for Clarenville-to-Oban Submarine Cables, 
R.E.D.ANDERSON. Bell Laboratories Ree v 37 n 7 July 1959 
p 262-6. Without power supply, transatlantic telephone cables 
would be little more than metallic ropes strung from New- 
foundland to Seotland; potential across each cable and its 51 
repeaters is about 2800 volts, with four power supplies re- 
quired for complete two-cable system; extreme reliability and 
chs > which characterize this power system design, dis- 
cussed. ; 


Tolleranze costruttive dei cavi sottomarini con ripetitori 
sommersi, R.MONELLI, E.OCCHINI,. Alta Frequenza v 29 n 
8-4 July-Aug 1960 p 837-76. Construction tolerances of sub- 
marine cables with submerged repeaters; statistical determina- 
tion of lengths to be used as amplification section for coaxial 
multichannel telephone cable; case of 60-channel cable con- 
necting Sardenia to Continental Italy; results concerning 
regularity of attenuation curve against frequency are given. 


Testing. Automatic Test Equipment for Communication Cable, 
H.N.AVILES, R.E.MURPHY. Wire & Wire Products v 35 n 


TELEPHONE CABLES—Continued 


8 Aug 1960 p 995-6, 1042-4. Test set developed for Polyethylene 
Insulated Conductor Cable Shop of Western Electric Co for 
measuring characteristic parameters of cables, consists — of 
switching relay section, test sequence programmer, testing 
circuits section, and readout device; checking standards pro- 
vided for each of testing circuits; automation reduces number 
of man-hours required for testing and increases resultant econ- 
omies by intangible savings. 


Proposed Automatic Test Set for Measurement of Commu- 
nication Cable Parameters, H.N.AVILES. IRE Nat Conven- 
tion Ree vy 7 pt 9 (Human Factors in Electronics, etc) 1959 
p 118-23. Test set for final inspection of communication cable 
described; it consists of punched tape programming device, 
relay switching section, circuits for measurement of required 
cable parameters and automatic readout and printing device. 


Synthesis of Cable Simulation Networks, R.W.DeMONTE. 
AIEE—Trans v 78 pt 1 (Communication & Electronics) n 45 
Nov 1959 p 682-6. Tutorial paper describing simple design 
procedure which permits good simulation of cable perform- 
ance employing symmetrical lattice network containing small 
number of elements; problem is reduced to one of synthesizing 
2-terminal impedances at two frequencies; design technique is 
illustrated with applications to three lengths of particular 
cable. Paper 59-774. 


Underground. See also Telephone Cables—Protection. 


Design and Manufacture of Direct Burial Wire, J.L.ROBB, 
W.L.ROBERTS. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 45 Nov 1959 p 662-6; see also Elec Eng v 78 
n 12 Dee 1959 p 1178-82. Authors associated with Superior 
Cable Co, Hickory, NC, report development of low cost direct 
buried cable, which is damped to meet requirements of Rural 
Electrification Administrations telephone program; design 
and manufacture of buried wire. Paper 59-777. 


Veroyatnost povrezhdeniya molniei podzemnogo  kabelya, 
prolozhennogo vdol lesa, S.A.SSOKOLOV. Elektrosvyaz v 13 n 
8 Aug 1959 p 67-74; see also English translation in Tele- 
communications n 8 1959 p 901-14. Probability of lightning 
damage to underground cable laid along forest; theoretical 
analysis and recommendations for optimum location of cable; 
location of cables along clearings and near overhead com- 
munication or transmission lines. 

TELEPHONE CIRCUITS 


See also Memory Devices; Telephone Cables; Telephone Ex- 
changes. 


Arcing and Arc-Suppressing at Electric Contacts on Closure, 
S.MITANI. Inst Elec Engrs Japan—J v 79 n 850 July 1959 
p 881-9. Study of arcing at relay contacts, on closure, due to 
discharge of distributed capacity, such as transmission lines, 
or to concentrated capacity, such as CR spark-suppressor net- 
work; method for suppressing discharge by inductance, and 
design of surge-suppressor unit based on this principle; this 
unit also suppresses contact erosion due to contact chattering. 
(In Japanese). 

Complexity of Transmission Network, L.G.ABRAHAM, Bell 
Laboratories Rec v 38 n 2 Feb 1960 p 48-8. Comparative study 
of large number of technical and cost factors in choice of tele- 
phone circuits between two cities; major kinds of short and 
long-haul systems are presented in tubular form; line-fre- 
quency range, circuit length, and number of circuits serve 
as criteria for choosing cable pairs, open wire, coaxial cables or 
microwave relay systems. 

Die Daempfungs- und Phasenmasse von symmetrischen Gabel- 
schaltungen, B.HESS, G.KRAUS. Nachrichtentechnische Zeit v 
12 n 10 Oct 1959 p 514-20. Attenuation and phase constants 
of balanced hybrid circuits; transmission properties of such 
circuits, taking losses and additional circuit elements into 
consideration ; application of usual approximate formulas for 
hybrid transfer loss can lead to errors which should not 


be neglected in considerations relating to safety against singing 
in telephone links. 


Line-Signal Monitoring Unit Using Transistors, C.E.PRICE. 
Post Office Elec Engrs’ J v 538 pt 2 July 1960 p 121-8. New 
monitoring element has been designed using transistors result- 
ing in very compact unit not requiring special power supply 
but operating directly from exchange battery; circuit diagram 
of line-signal monitoring element; oscillograms showing line 
and oscillator waveforms; guard circuit. 


Logie Circuits for Electronic Switching System, W.B.CAGLE. 
Bell Laboratories Rec v 38 n 4 Apr 1960 p 135-9. Operation of 
electronic switching system utilizing transistors and diodes 
and built to evaluate devices and systems techniques applicable 
in telepone switching; AND and OR gate logie circuits for 
decision making functions. 

O vyvode sistem uravneniya sostoyaniya dlya dvukhkaskad- 
nykh telefonnykh skhem s poteryami, G.P.BASHARIN. Elek- 
trosvyaz v 14 n 1 Jan 1960 p 56-64; see also English transla- 
tion in Telecommunications n 1 1960 p 79-90. Derivation of 
equations of state for two-stage telephone circuits with losses, 
operating in hunting regime. 

Traffic Loss of Circuit Group Consisting of Both-Way Cir- 
cuits, Which is Accessible for Internal and External Traffic 
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TELEPHONE CIRCUITS—Continued 


of Subscriber Group, N.RONNBLOM. Tele (English 

» N. : glish Ed) n 2 
1959 p 79-92. Method for calculation of traffic loss in Aig 
group with shunt route, using probability model of telephone 
traffic ; state equations for traffic in circuit group; traffic con- 


gestion and its different loss values; equations for computation 
of congestion. 


Transistorized Signaling System, C.A.DAHLBOM. Bell Lab- 
oratories Rec v 37 n 7 July 1959 p 254-7. Signaling, essential 
part of good telephone service, takes various forms in estab- 
lishing, releasing and monitoring calls that must go over many 
trunks and through many different switching systems; be- 
cause signaling is so important, Bell Laboratories engineers 
have developed versatile new system that can be used with 
almost all Bell System trunks and switching schemes. 


Noise. See Electric Lines—Inductive Interference; Telephone 
Cables—Noise. 


pioicke eed ales CONDUCTORS. See Telephone Cables ; Telephone 
ines. 


TELEPHONE ENGINEERS. See Engineering Education. 
TELEPHONE EQUIPMENT 


See also Telephone Apparatus; Telephone Cables; Telephone 
Exchanges ; Telephone Lines; Telephone Relays. 


Combined Counter and Decoder Using Transistors and Mag- 
netic Cores, W.A.E.LOUGHHEAD, A.KAPOSI, G.A.MAT- 
THEWS, J.A.WOODWARD. Instn Elec Engrs—Proc v 106 Pt 
B Supp n 18 May 1959 p 1244-50. Operation and basic units 
of counter operating in ‘m out of n’ code; control of pulse 
length of driving and biasing stages; counter which is inde- 
pendent of spreads of transistor characteristics and variations 
in supply voltage, was developed for use with experimental 
centralized routing equipment by British Post Office for 
counting and storage of 10 impulses/sec pulses received from 
subscriber’s telephone dial. Paper 2908E. 


Compandor Using Junction Transistors, D. THOMSON. Instn 
Elec Engrs—Proec v 106 Pt B Supp n 16 May 1959 p 619-24. 
Compandor for use on telephone speech circuits, has compres- 
sion/expanion ratio of 2, and gives subjective improvement in 
signal/noise ratio of about 25 db; junction transistors are 
used as variable-loss elements, control-current rectifiers and 
for temperature compensation and amplification; use of prop- 
erties of base-emitter junction of transistor to achieve closer 
approximation to desired compression/expansion characteristics 
over wide range of signal levels. Paper 2868E. 

Hin Fernsprechkompander mit Transistoren, K.BUCHMANN. 
Siemens Zeit v 33 n 10 Oct 1959 p 640-4. Telephone com- 
pandor with transistors; operating principle of compandor 
and electric layout of its compressor and expander; measuring 
results obtained; variation of stability in 4-wire circuit. 

Emploi des diodes au silicium dans les modulateurs en an- 
neau, R.DALLEMAGNE. Cables & Transmission v 14 n 1 Jan 
1960 p 12-29. Application of silicon diodes to ring modulators ; 
advantages of using silicon diodes, having high reverse in- 
cremental resistance and comparatively high d-e threshold 
voltage, in ring modulators including dry rectifiers; excellent 
channel modulators designed with silicon diodes. 21 refs. 

Growth of Metal Whiskers on Electrical Components, S.M. 
ARNOLD. Electronic Components Conference—Proce 1959 p 
75-82. Failure of low voltage telephone circuitry due to growth 
of metallic filaments on closely spaced parts is discussed; typi- 
eal service failures are described, and possible methods of 
preventing such failures are suggested. 


Line Communications Including Pulse Code Techniques, J.R. 
TILLMAN. Instn Elec Engrs—Proc v 106 Pt B Supp n 18 
May 1959 p 1183-6. Application of transistors to line com- 
munication systems, including systems of multichannel tele- 
phony. Paper 3058E. 


Neutralizing Chokes for Telephone Lines Entering Power 
Stations, O.RAMSAUR. AIEE—Trans v 79 pt 3 (Power Ap- 
paratus & Systems) n 47 Apr 1960 p 124-7 (discussion) 127-8. 
Use of neutralizing choke for common applications of metallic 
circuits, such as common-battery telephone lines and lines 
leased for d-e signaling and relaying; necessary adjuncts for 
each case. Paper 60-243. 


Transistorized Multifrequency Ringing Generator, J.F. 
KOSTELICH, B.W.HOWALD. AIEE—Trans v 78 pt 1 (Com- 
munication & Electronics) n 46 Jan 1960 p 987-91. Circuitry, 
including circuits of voltage regulator, oscillator, driven and 
power amplifiers, and cut-off circuit of commercially available 
ringing generator is described by authors associated with 
Lorain Products Co, Ohio; performance data. Paper 59-1175. 


Amplifiers. See also Telephone Apparatus—Hearing Aids; Tele- 
phone Cables—Submarine; Telephone Equipment—Repeaters. 


Amplificateur & transistrons 4 contre-réaction, R.DALLE- 
MAGNE, P.CANIQUIT. Cables & Transmission v 13 n 4 Oct 
1959 p 230-9. Negative feedback transistor amplifier; opera- 
tion of two and three-stage amplifiers; circuits selected for 
application as voice frequency repeaters and as line amplifiers 
for carrier systems; method of construction of output trans- 
formers to secure amplifier stability. 


TELEPHONE EQUIPMENT—Continued 


Intermodulation Distortion in Experimental Group Amplifier 
Using Transistors, D.H.JONES. Instn Elee Engrs—Proc v 106 
Pt B Supp n 15 May 1959 p 472-80. Common-base connection 
of transistor (without negative feedback) is shown to be suffi- 
ciently linear in experimental multi-channel carrier-telephony 
for group amplifier, for output levels up to 6 dbm; design 
procedure of amplifier based on analysis of factors affecting 
eros UEC distortion in common-base circuit. Paper 

78E. 


Opredelenie osnovykh parametrovy mnogokanal’nykh usilitelei 
na poluprovodnikovykh triodakh dlya kabel’nykh magistralei, 
A.I.BORISOV. Elektrosvyaz v 14 n 2 Feb 1960 p 45-53; see 
also English translation in Telecommunications n 2 1960 p 
182-94. Determination of fundamental parameters of multi- 
channel transistor amplifiers for trunk cable lines; analysis 
of relationships on basis of which such parameters can be 
determined in view of protection against thermal and non- 
linear interference at end of line. 


Selection of Parameters of Semiconductor Amplifiers for 
H.F. Main Cables, Y.D.FABER. Telecommunications n 11 1958 
p 1185-96. (English translation of Elektrosvyaz). Method for 
determining necessary amplification and adjustment control 
for amplifiers without automatic amplitude control of multi- 
channel systems of h-f telephony. 


Transistor Amplifier with Heavy Feedback for 12-channel 
Open-Wire Carrier Systems, A.W.THIES. Instn Radio Engrs, 
Australia—Proc v 21 n 2 Feb 1960 p 91-8. Design of three 
stage cascaded common emitter amplifier using silicon transis- 
tors and operating at frequencies from 92 to 143 ke with 
approximately 40 db of feedback is described; properties of hy- 
brid coil feedback are discussed. 


Transistor Feedback Amplifiers in Carrier Telephony Sys- 
tems, D.F.BURMAN, L.J.FEY, D.G.W.INGRAM. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 16 May 1959 p 587-95. Exam- 
ples of high-power amplifier suitable for use on open-wire line 
system, low-power wide-band amplifier for use on system for 
pair cables, and narrow-band feedback amplifier of type used 
in pilot control systems, to discuss different classes of transis- 
tor amplifiers and their compatibility with tube equipment 
within system. 18 refs. Paper 3023E. 


Transistors in Audio- and Carrier-Frequency Amplifiers, K. 
LAMONT. Electronic Technology v 37 n 8 Aug 1960 p 292-9. 
Practical methods of stabilizing both bias point and gain of 
single stage are discussed, together with grain and bandwidth 
achievable with common-emitter connection; consideration is 
given to problem involved in applying large amounts of feed- 
back over several stages and of obtaining desired input and 
output impedance; practical design for 25-db amplifier suit- 
able for 5 telephone channels that has 30-db of feedback ap- 
plied over 3 stages. 


Carrier Current. See Telephone—Carrier Current. 
Cords. Manufacture of Telephone Cords, H.L.WESSEL. Wire & 


Wire Products v 35 n 10 Oct 1960 p 1327, 1829-30, 1450-3. 
Manufacture of cords made with “tinsel’’ electrical conductor 
only is described; steps in producing spring handset cords 
which are now standard equipment for all new Western Elec- 
tric telephones and are gradually replacing straight handset 
cords on older telephones; testing of cords; substantial mate- 
rial savings noted. 


Exhibitions. See Electric Equipment—Exhibitions. 
Manufacture. See also Industrial Lighting. 


Production of Telecommunications Equipment, S.C.POUL- 
SEN. Machy (Lond) v 96 n 2460 Jan 6 1960 p 4-11, v 97 n 
2488, 2489 July 20 p 136-44, July 27 p 192-201. Continuation 
of series on methods employed by Ericsson Telephones, Ltd. 
Jan 6: Work in connection with printed circuits considered. 
July 20: Production of apparatus racks for automatic tele- 
phone exchanges. July 27: Special wiring facilities; assembly 
and storage; marking and labelling; telephone assembly ; 
wiring and soldering ; testing procedure. 


Military. See Telephone Exchanges—Electronic. 
Power Supply. Lead-Acid Storage Batteries in Telephone 


Service, R.C. SHAIR. AIHFE—Trans v 79 pt 2 (Applications 
& Industry) n 47 May 1960 p 1-5. Chemistry, physics, and 
engineering aspects of lead-acid storage batteries serving in 
telephone service as emergency reserve and as cross-talk or 
noise filter; significant improvements in batteries brought 
about by use of calcium alloy for grids instead of antimony 
alloy. Paper 60-51. 


Printed. See Telephone Equipment—Manufacture; Telephone 


Exchanges—Electronic. 


Repeaters. See also Electron Tubes; Telephone—Carrier Cur- 


rent; Telephone Cables—Coaxial; Telephone Cables—Subma- 
yine; Telephone Equipment—Amplifiers. 


Amplificatori con impedenza negativa del tipo a bipolo su 
cavi non pupinizzati, G.TAMBURELLI. Alta Frequenza v 28 
n 5-6 Oct-Dec 1959 p 579-608. Bipolar type negative-impe- 
dance repeaters connected with unloaded lines; application 
gives highest gain compatible with typical conditions of 
stability; repeater is inserted either at end or at middle of 
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TELEPHONE EQUIPMENT—Repeaters—Continued 
line, in cases of line terminated either by its characteristic 
impedance or by resistance of 600 K ohms; practical utilization 
of results is indicated. (English abstract). 

Design Considerations for Multi-Channel Telephone Line 
Systems Using Transistors, D.J.R.CHAPMAN, A.W.H.VIN- 
CENT. Instn Elee Engrs—Proc v 106 Pt B Supp n 16 May 
1959 p 596-600. Analysis of repeater spacing which produces 
minimum noise per channel for given route length, eable type 
and repeater-amplifier output power; relationship between 
technical optimum and best economic spacing; transistor 
repeater permits closer approach to technical optimum spacing 
than is economically possible with tube repeater; design of 
such repeater amplifiers. Paper 3042E. 

New Transistorized Negative Impedance Telephone Repeater, 
R.P.DIMMER, E.L.ROBACK. AIEE—Trans v 78 pt_1 (Com- 
munication & Electronics) n 45 Nov 1959 p 673-8. Design of 
General Telephone Laboratory’s Type AT-5 combination series 
shunt negative impedance which utilizes adjustable control 
on front panel to vary gain of unit; simplified repeater can 
be used to reduce attenuation of any H-88 loaded circuit. 
Paper 59-794. 

New Valves for Deep-Water Submerged Telephone-Repeaters, 
M.F.HOLMES, F.H.REYNOLDS. Post Office Elec Engrs’ J 
v 53 pt 2 July 1960 p 98-101; see also Instn Elec Engrs— 
Proce v 107 pt B (Electronic & Communication Eng) n 32 
Mar 1960 p 165-71. Electron tubes available for first Post 
Office trans-ocean telephone cable; use for intermediate-length 
cable between Great Britain and Sweden, and for “CANTAT” 
cable between Canada and United Kingdom known as 10PI1- 
type and 10P2-type, for output and input respectively; prob- 
lems of mechanical and electrical design; data on construction 
and characteristics. 

Reliability of Glass Seals for Undersea Cables, D.R.OSWALD. 
Bell Laboratories Ree v 37 n 11 Nov 1959 p 415-18. Sub- 
marine cable repeaters have carefully engineered housings ; 
description of recent tests of possible effects of high voltage 
on glass seal insulators which provide passage of power into 
repeater housings; tests have shown effects of electrolytic 
conduction in glass to metal seal can be evaluated by using 
retardation measurement as criterion. 


Repeaters in Local Telephone Networks and PABXs, O. 
HOERNER, W.LANGSDORFF. Siemens Rev v 26 n 7 Nov 
1959 p 218-25. Review of v-f and signal repeaters for PABXs 
and individual subscribers; transistorized negative impedance 
repeaters for reduction of line loss, conference amplifiers, 
PABX attendant amplifiers, amplifiers for dynamic and mag- 
netic transmitter insets, transistorized transmitter insets, ear- 
phone amplifiers for monitoring over loudspeaker, combination 
amplifiers for loudspeaking telephones, generators and _ re- 
ceivers for 16-ke rate metering, and audible tone receivers for 
automatic redialers. 

Transistor Repeaters for Short-Haul and Long-Haul Tele- 
phone Switching, W.AUER. Siemens Rev v 27 n 3 Mar 1960 
p 91-6. English version of article indexed in Engineering 
Index 1959 p 1391 from Siemens Zeit Oct 1958. 

Transistorized Pulse Code Repeater, G.R.PARTRIDGE. AIEE 
—Trans v 78 pt 1 (Communication & Electronics) n 46 Jan 
1960 p 826-30; see also Semiconductor Products v 3 n 9 
Sept 1960 p 31-5. Repeater for transmission on pulse code 
modulation cable, capable of operating at baud rate of 1152 
ke over temperature range from —55 C to +65 C; features 
of complete communications system developed for transmission 
of 24 simultaneous telephone conversations on military spiral- 
four cable, and of which repeater is integral part. Paper 59-944. 

Testing. Test Equipment for EMD Dial Offices, J.PURZER, 
O.SEDLMAYR. Siemens Rey v 26 n 8 Dec 1959 p 268-70. 
Importance of suitable equipment for testing operations in 
local and long-distance offices ; manual test sets and method of 
access selection ; installation and operating principles of auto- 
matic tester. 

TELEPHONE EXCHANGES 

See also Telephone Equipment—Manufacture. 


Anrufverteilung in grossen Waehl-Nebenstellenanlagen, E. 
BEHLENDORFF, F.KAPPL. Siemens Zeit vy 33 n 12 Dee 1959 
p 763-6. Allotting in large PABX’s; new allotting technique 
for large PABX’s and, in particular, for switchboard PABX’s, 
whose extensions are directly accessible to outside parties; 
constructional design, operating principle, service features 
and traffic-handling efficiency of PABX’s with built-in allotting. 


Die Pulsphasenmodulations-Kinrichtung fuer 60 Sprechkreise 
(PPM 600), K.KKOEHLER. Siemens Zeit v 34 n 1 Jan 1960 
p 26-31, PPM equipment for 60 voice circuits; new circuit 
design principles and modules used in development of fully 
transistorized system; use of plug-in modules enables equip- 
ment to be adapted to different demands and facilitates main- 
tenance, 


Impul’snaya sistema obkhodnogo upravleniya beskontaktnoi 
ili mekhano-elektronnoi ATS, G.Z.MAKSIMOV. Elektrosvyaz 
v 14 n 2 Feb 1960 p 60-5; see also English translation in Tele- 
communications n 2 1960 p 204-12. Pulse system of by-pass 
control for contactless or mechanical-electronic automatic 


TELEPHONE EXCHANGES—Continued 


exchanges; variant of system, which simultaneously controls 
connection of free sender to line of caller and establishment 
of connection between lines of two subscribers. 


Le central automatique d’abonné 4a selecteurs crossbars, 
type dit A 1000 raccordements, E.Le COULTRE. Hasler Mit- 
teilungen v 18 n 2 Oct 1959 p 21-36, v 19 n 1 Apr 1960 p 21-36. 
New private automatic branch exchange for 1000 subscribers ; 
exchange features Swiss crossbar selector, successive eall 
build-up and novel connection between selector stages (link 
system) ; principles of operation of individual circuits ; deserip- 
tion of Hasler telephone exchange for 700 subscribers supplied 
to Cantonal Administration of Berne. Apr 1960: German 
version of article. 


Private Automatie Telephone Exchange for 10 Limes, R.B. 
WILSON, R.B.ROGERS. G.E.C. Journal v 26 n 4 Autumn 
1959 p 153-6. Completely automatic exchange designed for 
small organizations or for use as separate auxiliary system 
to main telephone network in larger organizations ; provides 
secret communication between ten extensions using well- 
proven operational principles; circuit diagrams supplement 
description of operation. 

Register in der Fernsprecht-Vermittlungstechnik, N.NORD- 
SIECK. Nachrichtentechnische Zeit v 13 n 4 Apr 1960 p 171-4. 
Registers in telephone exchange engineering; arrangement of 
register devices, their control and operation in conjunction with 
other component parts of various types of exchange systems. 


Electronic. Applications of Transistors in Space-Division Elec- 


tronic Telephone System, H.K.M.GROSSER. Instn Elee Eners 
—Proc v 106 Pt B Supp n 18 May 1959 p 1211-18. Possibility 
of application of p-n-p-n transistor in speech-path network 
of space-division system; analysis of crosspoints to determine 
whether to favor fully electronic exchanges or mixed mechan- 
ical and electronic ones, and whether to adopt space division 
or time division in speech-path network in fully electronic 
systems. Paper 3118E. 

Central Control for ESS, G.G.DREW. Bell Laboratories 
Ree v 88 n 2 Feb 1960 p 49-53. Nerve center of Electronic 
Switching System is versatile unit which controls actions of 
other major system components and interprets responses from 
them; review of each unit and its role in telephone calls: 
details of sequence control, flip-flop registers for high-speed 
storage, and decision instructions. 


Coordinated Design and Production for Printed Wiring, W.J. 
BORNEMANN, F.E.MEYER. Elec Mfg v 66 n 3 Sept 1960 
p 110-15. Standardized procedures developed for design and 
production of printed wiring boards for solid-state electronic 
telephone switching system that employs 220,000 components ; 
coordinated procedure is also adaptable for general use where 
similar circuit parameters exist, such as in various military 
projects, automatic test equipment, ete. 


Electronic Telephone Switching System. ATEE—Trans v 78 
pt 1 (Communication & Electronics) n 46 Jan 1960 p 1777-86, 
949-58. Basic telephone switching system built by Stromberg 
Carlson Co for US Army Signal Corps, to fulfill functions of 
local central office and provide basis for long distance switch- 
ing center; Considerations Pertaining to Design of Electronic 
Telephone Switching System, B.BRIGHTMAN, M.P.TUBINIS, 
777-86 ; Transmission Aspects of Electronic Switchboard Em- 
ploying Time-Division Multiplexing, J.C.PERKINS, Jy, 949-53. 
Papers 59-182, 59-210. 


Grundsaetzliche Erwaegungen ueber die Einfuehrung der 
Elektronik in die Fernsprecht-Vermittlungstechnik und ueber 
einige Folgerungen beim Einsatz von automatischen Binrich- 
tungen in Weitverkehrsnetzen, F.LUCANTONIO. Frequenz 
v 13 n 10 Oct 1959 p 3810-16, v 14 n 38 Mar 1960 p 105-9. 
Fundamental consideration on introduction of electronics in 
telephone exchange engineering and consequences drawn from 
them as to application of automatic installations in long 
distance communication networks. 22 refs. 


Magnetic-Drum-Type Automatic Traffie Equipment with 
Transistor Switching Elements, T.H.CLARK, I.S.THOMSON, 
C.K.PRICE. Post Office Elec Engrs’ J v 53 pt 1 Apr 1960 
p 50-3. Automatic traffic equipment constructed using magnetic 
drum for storage of relevant information to provide field 
trial of transistor switching elements; performance has pro- 
vided useful information for application in new designs: block 
schematic diagram of testing sequence; traffic equipment proved 
of real practical value as maintenance aid by bringing to 
light obscure faults in register-translation equipment. 


Magnetostrictive Ultrasonic Delay Lines for PCM Gom- 
munication System, D.A.AARONSON, D.B.JAMES. IRE Int 
Convention Ree v 8 pt 6 (Component Parts, etc) 1960 p 173-9; 
see also IRE—Tyans on Electronic Computers vy EC-9 n 8 
Sept 1960 p 329-32. Servo-operated delay line pad and tem- 
perature compensated delay line memory, both magnetostric- 
tively driven at 1.5 Me are described; delayline pad can 
correct for pulse delays as small as 8 musec; delay-line mem- 
ories have capacity of 192 bits: both units were designed for 
experimental solid state exchange telephone system. 

Nekotorye skhemy beskontaktnykh upravlyayushchikh ustroi- 


stv koordinatnoi telefonnoi podstantsii, O.N.IVANOVA, Z.S. 
KOKHANOVA, V.A.GRINKEVICH, Elektrosvyaz v 18 n 10 


Great Britain. 


Heating. 
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Oct 1959 p 52-60; see also English translation in Tele- 
communications n 10 1959 p 1121-33. Circuits for contactless 
control mechanisms used in crossbar sub-exchanges; discussion 
of block diagram circuit of electronic sub-exchange and of 
individual mechanisms, such as discriminators, devices for 
connecting up registers, subscriber’s terminals, based on semi- 
conductor diodes and transistors. 


_Postroenie elektronnykh ATS maloi emkosti na poluprovod- 
nikovykh priborakh, V.V.SHTAGER, M.A.SAMOKISH, V.K. 
KAPROV. Elektrosvyaz v 13 n 12 Dee 1959 p 57-66; see also 
English translation in Telecommunications n 12 1959 p 13888- 
1402. Construction of low capacity electronic automatic ex- 
changes using semi-conductor devices; block diagrams for 
exchange with space division of channels, and exchange with 
pulse-time division of channels with capacity of 100 lines; 
main circuits of basic units of electronic automatic exchange 
with pulse-time division of channels. 


; Research Model for Time-Separation Integrated Communica- 
tion, H.E.VAUGHAN. Bell System Tech J v 38 n 4 July 
1959 p 909-32. New communication system concept which is 
important step toward all-digital telecommunication plant is 
discussed ; research model, called ESSEX (Experimental Solid 
State Exchange), which combines remote line concentration, 
time separation switching and PCM transmission is introduced 
to demonstrate concept; model, which uses solid state devices, 
works at speed of full size system. 


Shift Registers Containing Transistors in Each Stage, G. 
SZARVAS. Instn Elec Engrs—Proe y 106 Pt B Supp n 18 
May 1959 p 1277-84. Discussion of shift registers containing 
blocking oscillators and square-loop ferrite cores as memory 
elements, blocking oscillators and short-time memory elements, 
and hook flip-flops and short-time memory elements ; maximum 
trigger frequencies of types discussed are 200-300 ke, and 
uually two stages per digit are required; possibilities of 
achieving one stage per digit. Paper 3129E. 

Three-Hole Cores for Coincident-Flux Memory, H.F.PRIEBE, 
Jr. Electronics v 33 n 31 July 29 1960 p 94-7. High-speed word- 
organized memory designed for time-division telephone switch- 
ing system is described; entire 1120 bit memory can be scanned 
in 125 musec; wide temperature and pulse current ranges 
are permissible. 

Transistorised Magnetostrictive Delay-Line Stores, H.A. 
SHOWELL, C.W.M.BARROW, R.E.COLLIS. AEI Eng Rev 
v 1n 2 July 1960 p 58-67. Two types of delay-line stores 
developed for use in telephone exchange equipment and for 
possible application in other data-processing fields; stores 
operate reliably at repetition rate of 1 Me and ambient 
temperature of up to 45 C; they have delay times of 100 
usec and I msec and will store 100 and 1000 binary digits 
respectively ; circuits employ transistors and crystal diodes, 
and compact plug-in units use printed wiring. 

240-Line Fully Electronic Telephone Switchboard, G.GOUDET. 
AIEE—Trans v 79 pt 1 (Communication & Electronics) n 49 
July 1960 p 232-41. General block diagram and detailed dia- 
grams describing 240-line PABX built by Laboratoire Central 
de Telecommunications ; how semiconductor elements presently 
available make possible replacement of multiplicity of identical 
elements by single central logical circuit. Paper 60-233. 


Un autocommutateur téléphonique a 240 lignes entiérement 
électronique, A.SCHMITT. Automatisme v 5 n 4 Apr 1960 
p 154-7. Automatic, entirely electronic telephone commutator 
for 240 lines; circuitry of system developed by Laboratoire 
Central de Télécommunications, permitting 30 simultaneous 
conversations. 

Use of Semiconductor Devices in P.A.M. System Demodula- 

tion, J.N.BARRY. Instn Elec Engrs—Proe v 106 Pt B Supp 
n 16 May 1959 p 577-86. Design and engineering details of 
two types of demodulator equipment which could be used in 
field of electronic telephone exchanges; systems described 
provide electric characteristics conforming to different levels 
of performance such as might be required for local or trunk 
youting; they are both designed to operate on 100-channel 
system and will provide gain of signal information of about 
40 db. Paper 2961E. 
Pulsing and Ringing Machine for U.A.X.s, N.H. 
PENDLEBURY. Post Office Elec Engrs’ J v 53 pt 2 July 1960 
p 87-8. Compact, low powered and inherently reliable pulsing 
and ringing machine will be used to replace vibrator type relay 
sets in larger existing U.A.X.s No. 13, and will be provided 
as standard for all new U.A.X.s No, 13; machine is of con- 
ventional type, designed to run with its baseplate and erank- 
shaft in vertical plane; device is expected to provide more 
yeliable service than vibrator type set. 

Unit Trunk Automatic Exchange, J.A.SCOWCROFT, L.F. 
KNOTT. ATE—J v 16 n 1, 2, 3 Jan-July 1960 p 1-11. Auto- 
matic trunk switching center, designed specifically for tele- 
phone networks using radio, carrier or physical circuits, can 
serve up to 50 bothway junctions with provision for 4-wire 
switching and impulse generation; new exchange can be used 
with VHF radio link equipment to solve communication 
problems encountered in difficult terrains. 


See Heating—District. 


TELEPHONE EXCHANGES—Continued 


Italy. Congestione nelle centrali automatiche, F.CAPELLO, A. 
SANNERIS. Alta Frequenza vy 29 n 2 Apr 1960 p 243-50. 
Congestion in automatic telephone exchanges ; sampling method, 
intended to determine overall grade of service for automatic 
telephone central office, is analyzed; test calls are put through 
exchange with predetermined frequency and distribution during 
busiest hours; interpretation of results is proposed. (English 
abstract.) 


Military. See Telephone Exchanges—Hlectronic. 


Power Supply. See also Diesel Electric Power Plants—New 
Zealand. 


New Power Plant for U.A.X.s No. 12 and 13—Power Plant 
No. 214, D.H.SANDER. Post Office Elec Engrs’ J v 52 pt 4 
Jan 1960 p 265-9. Design by British Post Office to meet 
need for automatically controlled 50-v plant of low first cost; 
prime use is at small unattended telephone exchanges; prin- 
ciples of operation; control circuit diagram. 


TELEPHONE LINES 


Intermodulation on Amplitude-Modulated Multi-Channel Line 
Links, J.C-H.DAVIS, H.O.FRIEDHEIM. Instn Elec Engrs— 
Proc v 107 pt C (Monograph n 384) n 12 Sept 1960 p 342-52. 
Method for estimating total intermodulation noise power 
falling into any channel in transmission band of FM multi- 
channel line links; system has many repeater sections in 
tandem and widely varying lengths of cable imperfectly 
equalized by non-identical amplifiers whose in-band feedback, 
output load impedance and output network response all vary 
with frequency. 


Investigation into Average Power of Multi-Channel Signal 
in Balanced Cable Apparatus, N.N.BAEVA. Telecommunica- 
tions n 10 1958 p 1075-83. (English translation of Elektro- 
svyaz). Method for determination of average power of multi- 
channel signal at output of group amplifiers; values for such 
average power during transmission of telephone conversations, 
ringing and dialing signals, and also voice-frequency telegraph 
signal along channels. 

Oblast primeneniya soedinitel’nykh linii odnostoronnego i 
dvukhstoronnego deistviya, B.S.LIVSHITS. Elektrosvyaz v 14. 
n 3 Mar 1960 p 57-67; see also English translation in Tele- 
communications n 3 1960 p 326-41. Range of application of 
connecting lines of one-way and two-way action; study of 
carrying capacity of bundles of connecting lines; expected 
number of opposite connections in two-way and mixed bundles 
of connecting lines; it is shown that in rural, and also urban 
telephone networks, small bundles of connecting lines should, 
as rule, be two-way or mixed. 


Optimum Methods for Designing of Routes and Number of 
Lines in Telephone Networks with Alternative Traffic Routes, 
I. TANGE. Tele (English Ed) n 2 1959 p 49-70. Dimensioning 
method used by Swedish Telecommunications Administration 
since 1951, and later extended and supplemented on basis of 
measurements with Swedish traffic analyzer; application of 
method to networks between automatic telephone exchanges ; 
tables and computation charts. 

Ueber die optimale Groesse der Verzweigungsbereich in Fern- 
meldeortsnetzen, H.KREMER. Frequenz v 14 n 5 May 1960 
p 162-7. Optimum distance between cable branchings in local 
communication networks; cable distribution boxes with 150 to 
250 main-cable pairs (total capacity about 400 to 600 pairs) 
are shown to be most economical in ultimate stage of expan- 
sion; distribution boxes of higher ultimate capacity are 
required only in exceptional cases, e.g. in downtown areas 
with particularly high building density. 

Chokes. See Telephone Equipment. 

Data Transmission. See Telephone—Data Transmission. 

Fault Location. See Telephone Cables—Fault Location. 

Inductive Interference. See also Electric Lines—Inductive In- 
terference. 

Ein Verfahren zur Nachbildung der Starkstrombeeinflussung 
bei Fernmeldekabeln, insbesondere mit isolierten Metallmaen- 
teln, E.WIDL. Archiv der Elektrischen Uebertragung v 13 
n 9 Sept 1959 p 363-71. Method for simulating power inter- 
ference on long distance communication cables, particularly 
those with insulated metal sheaths ; method consists in inducing 
at hypothetical center of section exposed to natural interfer- 
ence, longitudinal voltages of equal magnitude, with aid of 
toroidal or frame core coil, both in layers and in metallic 
sheath of cable. 


Interference in Railway Line-Side Telephone Cable Circuits 
from 25 KV 50 C/S Traction Systems, A-ROSEN. ATE—J 
v 15 n 4 Oct 1959 p 279-99. Calculation of induced emf due to 
magnetic induction and analyses of effectiveness of electro- 
magnetic screening by cable sheath and external conductor ; 
effect of variations in resistance to earth on screening factor, 
current in rails and traction system and sheath current effects ; 
effect of induced voltage on screening factor and problems of 
noise and corrosion; work on pilot electrification scheme 
illustrates principles. 

erturbaciones en las lineas de corriente debil producidas 
ue lineas de traccion electrica, E.L.CASTIGLIONI. Revista 
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Electrotecnica v 46 n 3 Mar 1960 p 81-95. Interference in 
l-v lines produced by electric traction lines; analysis of 
particular case of single-phase 25 kv, 50 eps, a-c traction, 
with emphasis on electromagnetic action. 


Protection. New Three-Electrode Gas-Filled Telecommunications 
Line Protector, R.D.JONES. AEI Eng Rev (Associated Elec- 
trical Industries) v 1 n 1 May 1960 p 10-17. Problems asso- 
ciated with hazards to telecommunication lines from h-yv 
transmission lines; electric characteristics of AEI three-elec- 
trode gas-filled protector No. 16; mounting devices. 


Television Transmission. See Television Transmission. 
TELEPHONE MEASURING INSTRUMENTS 


See also Telephone Cables—Noise; Telephone Cables—Test- 
ing. 

Correlation Method of Determining Fidelity and Intelligibil- 
ity of Speech Transmitted Along Communication Channels, 
T.E.ZAITSEV. Telecommunications n 10 1958 p 1062-74. Auto- 
matic method for measurement, on telephone channels, of 
coefficient of mutual correlation between input and output 
processes in frequency bands, equal to critical bands of 
hearing; circuit proposed for objective appraisal of fidelity 
and intelligibility of speech; continuously operating electronic 
correlator used for measurement of coefficient of mutual 
correlation. 


Delay Distortion Simulation Set, F.C.DUNBAR. AIEKE— 
Trans vy 79 pt 1 (Communication & Electronics) n 48 May 
1960 p 183-5. Instrument, for testing actual data transmission 
systems or any other waveforms, produces delay as function 
of frequency in voice frequency range; its primary function 
is to simulate delay distortion of Bell System transmission 
facilities, including open wire, loaded cable, and carrier sys- 
tems; this is accomplished by combining four variable delay 
characteristics. Paper 60-45. 


Ein neues Verfahren zur Ermittlung ueberlasteter Fern- 
sprechanschluesse, A.ROSE. Nachrichtentechnische Zeit vy 13 
n 4 Apr 1960 p 169-70. New method for determining over- 
loaded telephone lines; method permits simultaneous measure- 
ment of 100 busy subscriber lines, in order to establish neces- 
sity of new connections in case of overloaded lines. 


Geraete zur Erfassung und Verarbeitung von Verkehrmess- 
werten, A.TONN, W.TAENZER. Nachrichtentechnische Zeit 
vy 12 n 12 Dee 1959 p 604-8. Equipment for data processing of 
measured traffic units; program-controlled multi-purpose meas- 
urement method for simultaneous analog and digital deter- 
mination of measured quantities; new equipment consists of 
50-digit recording and controlling device, 25-digit counter 
printer and maximum value fault indicator; example of appli- 
cation to telecommunication measurement. 


Messverfahren fuer Fernsprechanschluss, O.HOERNER, W. 
LANGSDORFF. Siemens Zeit v 33 n 10 Oct 1959 p 634-9. 
Measuring methods for telephone installations; methods relat- 
ing to determination, intelligibility, repetition rate, transmis- 
sion equivalent, equivalent articulation loss, quality of con- 
nection or of such characteristics as crosstalk, distortion, noise, 
etc. 19 refs. 


Self-Tuning Insertion-Loss Measuring Equipment, G.J. 
CRANK, H.A.HATHAWAY. Post Office Elec Engrs’ J v 52 
pt 4 Jan 1960 p 280-5. Unit covers range 10 ke-1.5 Me, devel- 
oped primarily for use at cable factories in connection with 
submarine cable submerged repeater systems; has measuring 
sensitivity of plus or minus 0.001 db when measuring atten- 
uations of less than 80 db; attenuations of up to 140 db may 
be measured with reduced accuracy; principles of operation ; 
block schematic diagram of measuring equipment. 


TELEPHONE RECEIVERS. See Telephone Apparatus. 
TELEPHONE RELAY SYSTEMS. See Radio Relay Systems. 
TELEPHONE RELAYS 

See also Machine Tools—Control; Telephone Exchanges. 


Dry Reed Logic and Memory Unit, R.TEVONIAN. Western 
Elec Engr v 4 n 2 Apr 1960 p 43-7. Combination of 1 msec 
operating speed of Western Electric 224 A dry-reed switch 
with special multi-winding solenoid to give versatile ‘Universal 
seer. device capable of performing AND, OR, and memory 
unctions. 


Solution of Engineering Problem by Data Simulation, D.A. 
PAYLEITNER. Western Elec Engr v 4 n 2 Apr 1960 p 14-18. 
Use of Monte Carlo method to provide values of critical but 
difficult to measure dimension on wire spring relay; how 
data obtained permitted design change that saved precious 
metal strip used for contacts. 

Contacts. See also Electric Contacts. 

Semi-Automatic Ultrasonic Machine Cleans Telephone Relay 
Contacts, H.L.MILLER. Can Electronics Eng v 4 n 9 Sept 
1960 p 34-6, Considerations which led to choice of ultrasonic 
cleaning for relay contacts; preliminary experiments are 
discussed; development and use of semi-automatic machine 
that uses 500-w ultrasonic generator and which can handle 
500 relays per hr. 

Testing. Automatic Insulation Resistance Testing of Relays, 
O.I1.GILBERTSON. Western Elec Engr v 4 n 3 July 1960 


TELEPHONE RELAYS—Continued 
p 39-42. New method for testing insulation resistance of 
relays while they are moving along conveyorized assembly 
line. 

TELEPHONE STATIONS. See Telephone Exchanges. 

TELEPHONE SWITCHBOARDS. See Telephone Exchanges. 


TELEPHONE SWITCHES. See Telephone Circuits; Telephone 
Exchanges; Telephone Relays. 


TELEPHOTOGRAPHY. See Facsimile. 
TELEPHOTOMETERS. See Street Lighting. 
TELEPRINTERS. See Teletypes. 
TELESCOPES 


See also Astronomy; Cosmie Rays; Machine Shop Practice ; 
Microscopes—Accessories ; Satellites—Instruments ; Solar Radia- 
tion ; Television— Interplanetary. 

Image Intensifiers. Advances in Electronics and Electron Phys- 
ies, Vol 12: Photo-Electronic Image Devices. Edited by J.-S. 
McGEE and W.L.WILCOCK, 1960, Academic Press, Inc, New 
York, NY, 397 p, $12.00. 30 papers (two in French) by authors 
from England, France, Germany, Netherlands, and United 
States, presented at symposium held at London University 
(1958) ; there are no papers on solid state image intensifiers, 
or Russian papers included. 


Lenses. See also Lenses. 


Some Effects of Glass Choice in Telescope Doublets, H.D. 
KORONES, R.E.HOPKINS. Optical Soc America—J v 49 n 9 
Sept 1959 p 869-71. Study of series of air-spaced telescope 
doublets using least-squares program written for IBM 650 
computer; choice of glass is shown to affect secondary spec- 
trum, air space, spherochromatism and coma correction. 


Radio. See also Astronomy; Direction Finding Systems; Radio 
Astronomy. 

Experience with Adjusting Large Radio Telescope, N.A. 
ESEPKINA. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 2 Mar- 
Apr 1959 p 200-1. Experimental test of proposed method of 
measuring parameters of narrow-beam antenna within Fresnel 
zone; measured patterns and gain factors for systems with 
apertures of about 1000 and 2000 wavelengths; effects of some 
errors in surfaces. 

Experimental Test of Stepped Zone Mirror for Microwaves, 
G.TORALDO di FRANCIA, L.RONCHI, V.RUSSO. IRE—Trans 
on Antennas & Propagation v AP-7 Dee 1959 p §$125-81. 
Construction and experimental results of stepped zone mirror ; 
theoretically mirror is free from spherical aberration for any 
value of angular aperture and is corrected for coma; however, 
special astigmatic receivers are required to eliminate effect 
of astigmatism ; mirror may be used as fixed antenna for radio 
astronomy. 


Interaction of Electromagnetic Waves with Some Natural 
Surfaces, W.H.PEAKE. IRE—Trans on Antennas & Propaga- 
tion v AP-7 Dec 1959 p S324-9. Predicting apparent tempera- 
ture of terrain surfaces at microwave frequencies is of interest 
in calculating performance of radiometers and radio telescopes ; 
general formula for apparent surface temperature are obtained 
and used to calculate apparent temperature of asphalt roadway 
and vegetation-covered surface. 


Mullard Radio Astronomy Observatory, M.RYLE. Instn 
Elec Engrs—J v 6 n 61 Jan 1960 p 14-19. New observatory 
at Cambridge Univ, where two large radio telescopes are 
already in use, one for study of ‘radio stars’ and other for 
LF observations of Milky Way; both instruments use tech- 
nique of ‘aperture synthesis’ to enhance resolving power. 


New Radio Telescope of High Resolving Power, S.E.KHAI- 
KIN, N.L.KAIDANOVSKII. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika Eksperi- 
menta) n 2 Mar-Apr 1959 p 195-9. In order to achieve higher 
resolution, reflector is made up of separate flat strips tangen- 
tial to paraboloid, and reflecting surface is made highly 
accurate in form by adjusting each strip individually; plane 
wave is transformed to cylindrical one with its axis vertical; 
second mirror transforms cylindrical wave to spherical one. 


On Sensitivity of Radioteleseope at Low Input-Noise Levels, 
N.V.KARLOV, B.M.CHIKHACHEV. Radio Eng & Electronics 
v 4n 6 1959 p 201-7. English translation of article indexed in 
Engineering Index 1959 p 1394 from Radiotekhnika i Elektron- 
ika June 1959. 


Problems Involved in Design of Giant Radio Telescope, E.G. 
BOWEN. Australasian Engr Feb 1960 p 45-9. Pitkin dares 
radio telescope to be built in Australia will be 210 ft in 
diam ; it is designed for alt-azimuth mount; diameter was 
decided by cost considerations; supporting structure is 40 ft 
diam, 40 ft high reinforced concrete tower carrying azimuth 
tank on top; parabolic reflector is built up from 30 trusses, 
each 95 ft long; miniature polar axis unit, with photocells, 
is used to correct movements of telescope and to feed signals 
into azimuth drive. 


Radio-Astronomy Project at University of Illinois, G.C. 
MeVITTIE. IRE—Trans on Military Electronics y MIL-4 n 1 
Jan 1960 p 14-18. Projected use of University of Illinois radio 
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telescope to secure accurate positions, flux densities, and 


information about spectra of galactic and extra-galactic radio 
sources. 


Synthesis of Large Radio Telescopes by Use of Radio Inter- 
ferometers, M.RYLE, A.HEWISH, J.R.SHAKESHAFT, IRE— 
Trans on Antennas & Propagation vy AP-7 Dec 1959 p S120-4. 
Method is outlined for simulating resolving power of large 
radio telescopes by process of synthesis, in which use is made 
of measurements taken with smaller structures arranged in 
different configurations; method has been applied to construc- 
tion of some large radio telescopes at Cambridge. 


Television. Stratoscope I Television System, L.E.FLORY, G.W. 

GRAY, J.M.MORGAN, W.S.PIKE. RCA Rev v 21 n 2 June 
1960 p 151-69; see also Electronics v 33 n 25 June 17 1960 
p 49-53. Stratoscope I is balloon borne astronomical telescope 
designed for solar photography which is remotely operated by 
radio-command signals transmitted from control station on 
ground; special television system developed to assist in aiming 
and focusing Stratoscope I is described which consists of 
camera and transmitter on telescope and ground receiver 
driving several monitors. 


TELETYPES 


_ See also Computers—Data Transmission ; Facsimile ; Informa- 
tion Theory ; Petroleum Pipe Lines—Communication Systems ; 
Radio Telegraph. 


Automatic Error Discrimination and Correction in Radio 
Teletype Systems, W.J.GRIFFITHS. Instn Radio Engrs Aus- 
tralia—Proc vy 20 n 10 Oct 1959 p 591-600. Efficiency and 
reliability of automatic teletype systems may be improved by 
electrical recognition of error at time of reception followed 
by repetition of mutilated signal; error detection is based 
either upon special codes or rejection of signals falling below 
certain threshold; operation of two equipments based upon 
these systems. 

Character-Metered Transatlantic Switching System, I.S. 
COGGESHALL, P.HOLCOMB, Jr. AIEFE—Trans v 79 pt 1 
(Communication & Electronics) n 47 Mar 1960 p 56-64. Fea- 
tures of International Metered Communications System offering 
switched teleprinter interconnections over cable and radio 
carriers between correspondents; central office layout; charac- 
ter generating and programming; overseas trunk facilities; 
oe ok counting and billing; cord circuit detail. Paper 58- 

143. 

Constant-Ratio Code and Automatic-RQ on Transoceanic HF 
Radio Services, J.B.LMOORE. IRE—Trans on Communications 
Systems v CS-8 n 1 Mar 1960 p 72-5. Following brief historical 
development of teleprinter services, basic functioning, com- 
mercial application, and performance of ‘‘Constant-ratio”’ type 
of mutilation-indicating code and automatic-RQ system of 
feedback correction are discussed. 

Das Selex-System, E.HILDINGER. VDI Zeit v 102 n 25 
Sept 1 1960 p 1189-92. Selex system; illustrated description of 
teleprinting system developed to facilitate interdepartmental 
communication in large industrial concerns; according to 
pre-set program, system automatically selects from any com- 
munication those subjects of interest to specific departments, 
and distributes selected data; example is dealing with order 
in wholesale house. 

Der Fernschreib-Verzerrungsmelder, ein automatisches Pruef- 
geraet, E.SCHENK. Nachrichtentechnische Zeit vy 12 n 12 
Dee 1959 p 609-12. Teletype distortion indicator; automatic 
test equipment gives alarm when distortion of signals exceeds 
pre-adjusted maximum value; values can be selected in steps 
of 2%, within range plus or minus 2% to plus or minus 48%; 
measurement method is based on comparison of step onsets of 
teletype signals with time function adjusted according to one 
of maximum values. 

Ein elektronischer Empfangsverteiler fuer Fernschreibzei- 
chen, R.KRAEMER, H.NEUSS. Siemens Zeit v 33 n 11 Nov 
1959 p 717-22. Electronic receiving distributor for teletype 
signals; distributor operates at receiving end on polar or 
neutral current; teleprinter signal is available at output as 
code signal in parallel form; distributor is designed in manner 
of relay shelf for incorporation in bay. 

Ein elektronisches Multiplex-Fernschreibsystem mit auto- 
matischer Fehlerkorrektur, H.RUDOLPH, K.BOCHMANN. 
Siemens Zeit v 33 n 9 Sept 1959 p 534-41; see also English 
version in Siemens Rev v 27 n 1 Jan 1960 p 9-14. ELMUX 2/4 
D 7—electronic multiplex teletype system with automatic 
error correction; radio telegraph system furnishes total of 4 
channels and may be switched to 2-channel or 4-channel 
operation; built-in line connecting units allow adaptation to 
various classes of service of teletype stations or switching 
centers, such as telegram/telex, leased-channel or split-channel 
operation. 

Hin Fernschreib-Verzerrungsspektrometer, G.FUNK. Nach- 
richtentechnische Zeit v 13 n 8 Mar 1960 p 115-19. Teletype 
distortion spectrometer; electronic device for indicating refer- 
ence distortions of individual step onsets of signals; total 
distortion range from —50% to +50% is subdivided into 40 
partial ranges of 2.5% each by means of time scale produced 
in equipment; accuracy of indication can be increased to 1% 
by means of switch. 


Error-Detection System for 5-Unit-Code Teletypewriter Trans- 
mission, P.H.BARRY, A.L.WHITMAN. AIEE—Trans v 78 pt 1 
(Communication & Electronics) n 46 Jan 1960 p 916-21. Means 
for automatic detection of errors in transmission by common 
5-unit telegraph code; project does not include means for auto- 
matie error correction; when error is found, attendant at 
receiving end requests retransmission of portion of material 
in which error was detected. Paper 59-1106. 


New Systems for Stabilizing Speed of Teleprinter Motor, 
O.A.DOMORATSKII. Telecommunications n 12 1958 p 1312-21. 
(English translation of Elektrosvyaz). System using two- 
circuit discrimination with transistors produces higher degree 
of speed stabilization than electro-contact governor; derivation 
of linearized dynamic equations which form basis for inves- 
tigating influence of parameters of motor, and of system on 
stability and quality of regulation ; recommendations for choice 
of motor. 


On Transmission of Information by Orthogonal Time Func- 
tions, H.F.HARMUTH. AIEE—Trans vy 79 pt 1 (Communica- 
tion & Electronics) n 49 July 1960 p 248-55. Computation of 
crosstalk between digits because of band limitation for system 
of orthogonal sine and cosine functions; results show that 
binary teletype system transmitting 60 words/min can be 
operated with about 25 cps bandwidth; figure decreases to 
theoretical minimum of 15 ecps/channel for multi-channel 
system. Paper 59-1076. 


Performance of ARQ Telegraph Equipment on Ionospheric 
Scatter Teletype Circuits, S.BBROWNE. Nat Symposium on 
Extended Range & Space Communications, Oct 6-7, 1958, 
Washington, DC, 1959 p 96-103. ARQ (automatic request) 
telegraph equipment designed to reduce errors on HF radio 
teletype circuits at lost of reduced average information rate; 
tests to determine effectiveness of ARQ equipment on ionoscat- 
ter circuit Iceland-England; comparison made with deduced 
corresponding character error rate of unprotected system. 


Simulation of Data-Switching Systems on Digital Computer, 
F.J.GROSS. AIEE—Trans vy 78 pt 1 (Communication & 
Electronics) n 46 Jan 1960 p 796-800. How computer can be 
programmed to calculate average delays imposed by different 
parts of large switching systems, by summing delays and 
dividing by number of messages; programming of computer 
to maintain appropriate tallies so that cumulative probability 
curves like those can be quickly plotted from printed computer 
results. Paper 59-890. 


Small Automatic Teletypewriter Switching System, E.R. 
SHIMMIN, R.A.VANDERLIPPE, A.L.WHITMAN. AIEE— 
Trans v 78 pt 1 (Communication & Electronics) n 46 Jan 
1960 p 959-64. Features, including informative alarm system 
of 84-Al switching unit for businesses which need more 
automatic communications than can be given by one or more 
separate selective calling lines; unit provides for automatic 
interchange of teletype traffic between any number of half- 
duplex lines up to nine. Paper 59-1105. 


Airborne. See Air Transportation—Communication Systems. 
TELEVISION 


See also Information Theory; Radio Relay Systems; Tele- 
scopes—Television; also all subject headings beginning with 
Television. 

Eurovisietransport, J.L.BORDEWIJK. Electro-Techniek v 37 
n 18, 20, 21 Sept 3 1959 p 405-14, Oct 1 p 464-74, Oct 15 
p 481-90. Eurovision; organization and growth; video trans- 
mission and transmission quality; role played by Netherlands 
in its development; cables and relay system used in Nether- 
lands; analysis of Eurovision video transmission circuit; sup- 
pression of null component of video signal; problems of 
nonlinear distortion, noise, etc. 

Neuere Entwicklungen im Fernsehen, F.SCHROETER. Scien- 
tia Electrica v 6 n 1 1960 p 28-52. New developments in TV; 
review includes improvements in color TV large screen 
projection, program recording, transmission over multi-wire 
cables, electron beam storage devices, and bandwidth com- 
pression. (English summary). 


Cameras. See Television Equipment—Cameras. 
Closed Circuit. See also Electric Transmission—Control; Gas 


Pipe Lines—Inspection ; Medical Equipment and Supplies ; Race 
Tracks—Electric Equipment; Radioactive Materials—Safe Han- 
dling ; Railroads—Reservation Systems ; Rolling Mill Practice— 
Measurements; Rolling Mill Practice—Quality Control; Rub- 
ber Tires—Testing; Steel Testing—Nondestructive; Street 
Traffic Control—Parking ; Television—Educational; Television 
—Underwater Visual Aids; Wind Tunnels—Photography. 


Application of Closed-cirecuit Television in Nuclear Industry, 
P.BARRATT, I.M.WATERS. Brit Instn Radio Engrs—J v 20 
n 3 Mar 1960 p 225-41. Special television systems must be 
designed for use in intense radiation fields and high ambient 
temperatures and pressures that occur in nuclear reactor ; 
possible ambient conditions and their influences upon tele- 
vision camera design are discussed with indications of ways 
in which specific problems may be solved. 


Application of Television in Industry and Science in U.S.S.R., 
V.ILSARDYKO. Brit Instn Radio Engrs—J v 20 n 6 June 
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1960 p 449-56. Television sets developed in Soviet Union for 
purpose of remote checking and control are briefly described ; 
examples of application of television in medicine, metallurgy 
and railway transport are considered; some practical results 
of application in automation of manufacturing processes and 
in scientific investigations are also discussed. 


Closed Circuit Television for Industrial Applications, E.C. 
CARROLL. Iron & Steel Engr v 37 n 7 July 1960 p 78-81. 
Applications discussed include material handling control, sin- 
tering machines, slab reheating furnaces, shear lines and 
plant protection; use of television for training industrial 
workers. 


Furnace Power Cost Cut by Control Through Television, 
L.DIRRIG, J.ROBERTSON, R.A.ASCHENBRENER. Foundry 
v 88 n 1 Jan 1960 p 142-4, 146. Electricity costs reduced and 
production increased at Atlantic Foundry Co, Akron, Ohio by 
use of television unit to control demand on electric melting 
furnaces; method provides enlarged picture of actual power 
company meter chart where it is always visible to melter; 
this arrangement permits him to hold demand to preselected 
value, and also to speed up heats when necessary by filling 
in valleys of chart. 


High-grade Industrial Television Channel with Reference 
to Infra-red Operation, J.H.TAYLOR. Brit Instn Radio Engrs 
—J v 20 n 1 Jan 1960 p 77-85. Design requirements of indus- 
trial television are reviewed, and related to particular applica- 
tion using vidicon camera tube; vidicons for infrared and 
ultraviolet light briefly discussed. 


High-Resolution Television System, L.L.POURCIAU, M. 
ALTMAN, C.A.WASHBURN. Soe Motion Picture & Television 
Engrs—J v 69 n 2 Feb 1960 p 105-8. Closed-circuit television 
system designed for Navy’s Bureau of Ships, is capable of 
better than 1000 lines horizontal and 700 lines vertical resolu- 
tion; frame rate is 30 cps, field rate 60 cps with 2:1 interlace; 
lines per frame may be varied from 675 to 1035; system 
bandwidth is 20 Me; components operating on these param- 
eters especially designed; camera uses l-in. vidicon; syn- 
chronizing generator; picture and waveform monitors; video 
amplifier block diagram. 


How Closed-Circuit Pay Tv System Works, P.R.J.COURT, 
C.A.S.AKRELL, A.M.REITER, G.S.KIMBALL. Electronics v 
383 n 34 Aug 19 1960 p 49-55. Program delivery transmitters, 
distribution equipment, coin-operated subscriber attachment 
and accounting machine are described on functional level; 
control logie circuit for subscriber attachment is discussed 
in detail. 

Television Bore Hole Camera, L.MULLER. Can Diamond 
Drilling Assn-Paper for Meeting (June 1959) p 388-41. Camera 
that can be lowered into borehole, can be rotated 360°, and 
transmits enlarged picture of interior of hole on to television 
screen; camera and bracket allow photographing of image for 
permanent record; camera and television disclose faults, vugs 
and cavities, gouge, sub-soil waterways, attitude for slips, 
jointing, schisting and stratification, and also changes in 
rock formation. 

Television Control of Kiln Operation, D.LeCLAIR. Min Mag 
v 102 n 1 Jan 1960 p 24-7. Closed circuit control allows 
visual observation in cement kiln; model 300 “utiliscope’’ 
camera is set in “‘utiliport’? window assembly consisting of 
heat resisting glass and cooling system; monitors with 17 in. 
screens are located in air-conditioned rooms; device aids in 
producing highly uniform clinker. 

Television for Sewer Inspection, A.D.CASTER, Sewage & 
Indus Wastes v 31 n 7 July 1959 p 855-61. Trailer mounted 
mobile television unit is used in Cincinnati, Ohio for inspection 
of regulators, interceptors, manholes, chambers, tunnels, ap- 
purtenances under water, etc, in 20-75 ft depth; television 
equipment, power source, and costs. 


Visual Survey of Bore-Holes, L.WALTER. Min Mag v 103 
n 1 July 1960 p 23-5. Borehole inspection equipment consists 
of housing for television camera, optical unit, unit for indi- 
eating humidity; suitable for establishing rock types and to 
allow survey of contacts, seams, cavities, position of structures, 
and water seepage within rock formation; in drilling opera- 
tion it provides information with regard to core losses; it is 
claimed that equipment can be in action one-half hr 
after arrival at site. 


Color. See also Electron Tubes—Television; Optical Filters; 
Television—Large Screen Projection ; Television—Picture Qual- 
ity; Television—Recording; Television Equipment—Testing ; 
Television Measuring Instruments ; Television Receivers—Color ; 
Television Transmitters—Color; Visibility and Vision—Color. 


Bildet die Theorie des Farbensehens von Dr. Edwin H. Land 
die Grundlage fuer ein neues Farbfernsehsystem? P.NEID- 
HARDT. Elektronische Rundschau v 13 n 12 Dee 1959 p 451-7. 
Does Edwin H. Land’s theory of color vision form basis for 
new color TV system; explanation of Land’s theory by com- 
bination of simultaneous color contrast and color adaptation 
of human eye; because of relatively small saturation values 
of resultant colors and resulting dependence of color valence 
on time and statistics of picture contents, its significance for 
color television may not be of great importance. 


TELEVISION—Continued 


De la television en noir et blane a la television en couleurs, 
SANTOS, DINTZNER. Onde Electrique v 39 n 391 Oct 1959 
p 823-6. From monochrome to color television ; system developed 
by Petit organization originally for medical purposes, needs 
only two channels for picture transmission ; simultaneous 
transmission ensures good definition and faithful color repro- 
duction; simplicity of system has resulted in small camera 
(5 ke). 

De l’adaptation du signal N.T.S.C. aux systémes séquentiels 
de télévision en couleurs, K.WIRTH. Onde Electrique v 40 
n 398 May 1960 p 411-14. Adaptation of NTSC signal to se- 
quential systems in color TV; desirability of equal representa- 
tion of all primary colors is discussed, which American NTSC 
system is said to fail to satisfy, making use of constant 
luminance principle in order to achieve compatibility with 
black and white TV; mathematical analysis shows that slight 
modification of NTSC standards yields color signal which is 
symmetric as well as compatible. 


Die Farbtraegerdaempfung beim Farbfernsehen nach dem 
NTSC-Verfahren, H.SCHOENFELDER. Archiv der Elektri- 
schen Uebertragung v 13 n 9 Sept 1959 p 3838-92. Color 
subearrier attenuation in NTSC color TV system; experimental 
study to show extent to which luminance signal is affected by 
variations in frequency response of amplitude required and 
possible for color subcarrier attenuation in luminance channel 
of receiver. 


Die Restseitenbandentzerrung des Farbsignals beim NTSC- 
System, H.SCHOENFELDER. Archiv der Elektrischen Ueber- 
tragung v 14 n 1 Jan 1960 p 37-46. Elimination of vestigial 
side band distortion of color signal in NTSC system; how 
transmission errors related to color crosstalk into Q-channel 
and frequency-response error of I-signal can be eliminated by 
suitable circuit arrangements in color receiver; circuits allow- 
ing pre-equalization of I-signal in color modulator. 


Gating Circuit for Single-Gun Colour Television Tubes, K.G. 
FREEMAN. Brit Instn Radio Engrs—J v 19 n 11 Nov 1959 
p 667-77. Gating circuit employs low-level gating of red, 
green, and blue video signals in conjunction with wideband 
amplifier; by simple modification, circuit is applicable to 
either reversing color sequence, continuous color sequence, 
or to color difference operation. 


IRE Standards on Television: Measurement of Differential 
Gain and Differential Phase, 1960. IRE—Proe v 48 n 2 Feb 
1960 p 201-8. Operational and maintenance test for determining 
whether phase or amplitude of chrominance component of 
color television signal is being altered by virtue of its being 
superimposed on varying base, i.e., monochrome component. 
Standard 60 IRE 23.81. 


Kritische Betrachtung des NTSC-Farbfernsehsystems vom 
Standpunkt der Informationstheorie, P.NEIDHARDT. Ilmenau. 
Hochschule fuer Elektrotechnik—Wissenschaftliche Zeit v 6 
n 1 1960 p 55-60. Critical examination of NTSC color TV 
system from point of view of information theory; application 
of theories relating to transmission to continuous case and 
of information entropy of continuous signal function in presence 
of noise to transmission of color information across frequency 
band that was formerly used by black and white TV only. 
25 refs. 

Medium Screen Colour Projector, T.M.C.LANCE. Television 
Soc—J v 9 n 5 Jan-Mar 1960 p 176-8. Projector designed to 
provide complete self-contained unit which would produce 
picture of dimensions of 6 ft by 4144 ft with adequate bright- 
ness to meet needs of industrial color television; problems 
of extreme accuracy of registration and definition together 
with maintenance of white balance and color rendition with 
minimum of adjustment. 


Monochrome Reproduction of Colour TV Signal, R.D.A. 
MAURICE. Electronic Technology v 87 n 3 Mar 1960 p 116-19. 
In color television system, using standard N.T.S.C. method of 
gamma correction, deterioration in orthochromatism of mono- 
chrome compatible picture can be reduced by presence of 
dot pattern due to chrominance subcarrier; in case of true 
constant luminance type of NTSC system presence of chro- 
minance signal on monochromescreen is deleterious. 


N.T.8.C. Colour-Television Signals, J.DAVIDSE. Electronic 
& Radio Engr v 36 n 10, 11 Oct 1959 p 870-6, Nov p 416-19. 
Statistical properties of NTSC color-television signals obtained 
from normal picture material; numerical data given on 
average signal excursion of I and Q signals, and on distribu- 
tion of monetary levels of sub-carrier amplitude and lumi- 
nance signal; given values are restricted to “‘first-order statis- 
tics’’; measuring techniques discussed, 


Possibilities of Major Simplifications in Color Television Live 
Cameras and Recording Devices Through Use of Chroma Field 
Switching and Subsequent Automatic Color Balance, W.L. 
HUGHES. IRE Nat Convention Ree v 7 pt 7 (Audio, etc) 
1959 p 146-9. Cost, complexity, and critical nature of equip- 
ment used for live pickup, network transmission of signal, 
film recording, and video tape recording poses major prob- 
lem; means proposed for making major simplifications in 
these areas while maintaining compatibility with all current 
NTSC and FCC standards for home receiver. 
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Educational. 


Industrial Applications. 
Interplanetary. 


Large Screen Projection. 


Motion Pictures. 


TELEVISION—Continued 


Precision Colour Television Signal Source for Research Pur- 
poses, J.H.BENSON. Instn Radio Engrs Australia—Proc vy 20 
n 8 Aug 1959 p 472-86. Problems of producing precise signal ; 
color slide scanner and monitor capable of producing color 
video signals with sufficient precision and stability to serve 
as reference standard for research and test purposes. 

Sequential Receivers for French Color TV System, R.CHASTE, 
P.CASSAGNE, M.COLAS. Electronics v 33 n 19 May 6 1960 
p 57-60. Method for compatible television is described that 
features simple chrominance circuit; called Henri de France 
(HDF) system, it uses sequential transmission of chrominance 
along with one-line memory in receiver. 


Simultaneous Signal Separation in Tricolor Vidicon, H. 
BORKAN. RCA Rey v 21 n 1 Mar 1960 p 3-16. Operation of 
tricolor Vidicon, single camera tube for color television, 
presents unusual circuit problem in that target structure 
contains considerable capacitance which couples three output 
electrodes ; extraction of separate color signals in presence of 
this cross-coupling impedance must be performed with satis- 
factory signal-to-noise ratio; general analysis of problem is 
presented and several practical solutions indicated. 


Transmission of Colour Television Signals, J.DAVIDSE. 

IRE—Trans on Broadcasting v BC-6 n 3 Sept 1960 p 31-40. 
Transmission based on application of NTSC principles to 625 
line system; choice of chrominance signals, their bandwidths 
and of subcarrier frequency ; consequences of method of gamma 
corre and of deviations from constant luminance prin- 
ciple. 
Closed-Circeuit Television in School and Community 
—Chelsea Project, L.CRESHKOFF. Soc Motion Picture & 
Television Engrs—J v 68 n 11 Nov 1959 p 764-8. Industrial 
vidicon cameras, master antenna distribution system and 
standard home receivers are used in community TV station 
which links elementary school settlement house, city health 
center and public housing project in New York City; instruc- 
tional programs are handled by technician, who presets cam- 
eras and lights and controls video-audio, and teacher, who 
operates four cameras; principal components of system. 


Redstone Arsenal Closed-Circuit Educational Television Sys- 
tem, J.P.ARGO, I.N.HOWELL. AIKE—Trans v 79 pt 1 (Com- 
munication & Electronics) n 48 May 1960 p 185-90. System 
consists of two separate networks on Army base with ability 
to program material received simultaneously over five separate 
video channels for purposes of retransmission over any one 
channel into nationwide TV network on closed-circuit basis. 
Paper 60-59. 

See Television—Closed Circuit. 
See also Radio Communication—Interplanetary. 


Space Vehicle Television, C.P.SONETT. Nat Symposium on 
Extended Range & Space Communications, Oct 6-7 1958, Wash- 
ington, DC, 1959 p 4-19. Feasibility of astronomical telescope 
based on scanning technique which uses intrinsic spin of 
simple spin-stabilized vehicle is demonstrated; using systems 
of this type, relatively inexpensive astronomical surveys of 
sky can be made from outside atmosphere, and video pictures 
of terrestrial planets are feasible over extremely restricted 
passbands. 

System Design Criteria for Space Television, A.J.VITERBI. 
Brit Instn Radio Engrs—J v 19 n 9 Sept 1959 p 561-70. Tele- 
vision system for relaying to earth images of planets; because 
of extremely high noise environment, channel bandwidth is 
severely restricted; bandwidth compression is achieved by 
storing video signal on magnetic tape or photographic film 
and transmitting at reduced rate; theory and operation of very 
narrow band f-m-p-m telemetry system discussed with par- 
ticular reference to unconventional discriminator. 


Eidophor Colour Projection System. 
Television Soc—J v 9 n 4 Oct-Dec 1959 p 127-31. Features of 
Eidophor system which may be used to project images on 
large screen by means of line-sequential scanning; mono- 
chrome projector, which is basis of system, is described 3 color 
pictures are projected by addition of synchronous tri-color 
filter disk mounted in front of projected beam. 


Eidophor System of Large-Screen Television, H.JENSEN. 
Brit Kinematography vy 37 n 2 Aug 1960 p 44-50. In process, 
“image” is built up by electron beam which may be considered 
kind of slide; by means of light source and optical system 
slide can be rendered visible on screen; arrangement of 
Bidophor projector; light source is xenon short-are gas dis- 
charge lamp; are is imaged by means of mirror and condenser 
Jens on mirror built up of strips and which may be considered 
as aperture; execution and performance; heart of projector 
is concave mirror with its oil layer and electron gun, 


See also Motion Pictures; Motion Pictures— 
Projectors; Photographic Film; Photography—Color ; Tele- 
vision—Recording ; Television Broadcasting—Special Effects. 


Automatic Sensitivity Control for Monochrome Film Cam- 
eras, S-L.BENDELL, K.SADASHIGE. Soc Motion Picture & 
Television Engrs—J v 69 n 4 Apr 1960 p 259-60. Problem of 
accommodating unpredictable variations in average density of 
films and slides used in TV programming and need to develop 


TELEVISION—Continued 


devices for automatic control of signal levels from vidicon 
camera chains ; details of device, built by RCA, Camden, NJ, 
to provide control over wide range of densities, with particular 
advantage that method of injecting control avoids introduction 
of “bounce” into video signal. 


Future Possibilities for Film Room 'Mechanization, J.H. 
GREENWOOD. IRE Int Convention Rec v 8 pt 7 (Audio, 
Broadcasting, etc) 1960 p 8-12. New methods and equipment 
for simplifying telecasting of slides and films are proposed ; 
slides currently in use are carried in one magazine; they are 
aired by momentary projection onto Westinghouse storage 
tube which is then read out continuously while slide is 
changed ; instantaneous start of film projector is accomplished 
by starting parts having high inertia, such as motor and 
sound flywheel, before engaging film; cartridge-loading is 
recommended for short film clips. 

Slow-Motion Recorder for Television Pictures, HLHIWATA- 
SHI, E.MIO, T.KITAGAWA. Soc Motion Picture & Television 
Engrs—J v 69 n 4 Apr 1960 p 261-3. Arrangement with 
standard camera devised by Tech Research Laboratory Japan 
Broadcasting Corp, NHK, Tokyo, to televise sporting events 
having fast action and to broadeast these in slow motion, 
with very little delay; successive fields, at 60/sec, are recorded 
as separate frames on 16mm film which is developed in rapid 
processor, then broadcast; speed ratio is 2.5:1, and delay 
1.5 min; film storage allows 14 min of showing time. 


Picture Quality. See also Television Broadcasting; Television 
Receivers—Circuits. 


Improvement on TV Picture Quality with Rectangular Aper- 
tures of CRT Grids, H.KOGO, T.KAWASE, F.NOGUCHI. Inst 
Elec Engrs Japan—J v 79 n 853 Oct 1959 p 1341-5. New design 
of TV monochrome kinescope; rectangular apertures of first 
and second grid cause electron beam project stretched spot 
on fluorescent screen; this stretched point is claimed, by 
removing dark line between each scanning line on TV picture, 
to improve picture quality so much that many observers can 
appreciate picture at shorter distance. In Japanese. 


Picture Quality—Procedures for Evaluating Subjective Effects 
of Interference, G.L.FREDENALL, W.L.BEHREND. IRE— 
Proc v 48 n 6 pt 1 June 1960 p 1030-4. How Television 
Allocations Study Organization conducted comprehensive study 
of subjective effects on picture quality of number of types 
of interfering signals and noise, as functions of levels of 
interference; design of tests and laboratory facilities used in 
tests. 

Studies of Correlation Between Picture Quality and Field 
Strength in United States, C.M.BRAUM, W.L.HUGHES. IRE 
-——Proc v 48 n 6 pt 1 June 1960 p 1050-8. Data which correlate 
given level of picture quality with some corresponding level 
of measured field strength; data gathered by actual house- 
to-house surveys in conjunction with field strength measure- 
ments; particular attention was paid to differences between 
UHF and VHF channels with respect to receiver and antenna 
performance in given field strengths. 

Use of Phase Equalizers to Improve Transient Response of 
Television Transmitting System, J.K.MacDONALD. IRE— 
Trans on Broadcasting v BC-6 n 3 Sept 1960 p 12-19. Fidelity 
of picture reproduction is improved considerably by using 
transient testing techniques and phase equalization; transient 
waveform used is sine squared pulse; phase equalizers used 
are those available for envelope delay correction of color 
television transmitters; theory and procedures. 

Recording. See also Television—Motion Pictures; 
Equipment—Portable. 

Automatische Weiss- und Schwarzwertregelung bei Vidikon- 
Filmabtastern, E.SSENNHENN. Elektronische Rundschau v 13 
n 9 Sept 1959 p 319-23. Automatic white and black level 
locking for Vidicon film scanner; control circuit adjusting 
white level of film scanners automatically, thus balancing 
level fluctuations caused by varying blackening of film high- 
lights; circuit works through magnetic amplifier on film- 
projector lamp; automatic black-level control keeps signal of 
darkest picture spot at constant-voltage output signal; special 
circuit locks darkest-point signal to gradation characteristic. 

Color Videotape Recorder, C.E.ANDERSON, J.ROIZEN. Soc 
Motion Picture & Television Engrs—J v 68 n 10 Oct 1959 
p 667-71. Examination of strict tolerances imposed by color 
signal; system of television recording on magnetic tape, capable 
of recording color, developed by Ampex Corp, Redwood City, 
Calif, in form of color conversion accessory which connects to 
Ampex VR-1000 Videotape Recorder; operational theory of 
accessory; circuitry is modified to meet frequency and phase 
demands of color; block diagrams. 

Engineering Approach to Television Film. Soe Motion Picture 
& Television Engrs—J v 68 n 11 Nov 1959 p 1739-63 (dis- 
cussion) 768. Following papers describe results of detailed 
investigations undertaken with object of formulating specific 
proposals for industry standardization in regard to telecine 
reproduction, film exposure and processing: Pt 1: Standardized 
Gray-Seale Characteristics for Vidicon Telecine, L.J.MURCH, 
740-8; Pt 2: Telefilm Density and Exposure Control, H. 
WRIGHT, 744-56; Pt 3: Constant Density Laboratory Process 
for Television Film, R.J.ROSS, 756-63. 
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Exposure Control in Television Film Recording, R.J.ROSS. 
Soe Motion Picture & Television Engrs—J v 69 n 9 Sept 1960 
p 580-6. Sensitometrie analysis of film response characteristics 
and exposure conditions may be employed for accurate control 
of image formation; linear overall transfer characteristic may 
be achieved by selecting most favorable operating conditions 
in reference to standardized telecine reproducing condition ; 
design details of video recorder photometer to maintain these 
conditions utilizing modified Densichron amplifier and probe, 
and calibrating light source. 

FM Carrier Techniques in RCA Color Video Tape Recorder, 
R.D.THOMPSON. IRE Nat Convention Ree v 7 pt 7 (Audio, 
etc) 1959 p 109-16. Extreme bandwidth range required for 
eolor television signals rules out use of direct recording sys- 
tems normally used in audio practice; frequency modulated 
carrier system is described that permits excellent utilization 
of restricted range of magnetic tape system. 

Magnetic Recording of Color Television, J.ROIZEN. Elec- 
tronics v 33 n 1 Jan 1 1960 p 76-9. Errors due to mechanical 
difficulties in magnetic recording of color television signals 
will visibly alter hue or dominant wavelength of reproduced 
color; electronic time base correction to magnetic record 
and playback color television images is described. 

Mobile Operation of Videotape Recorder, C.F.SWISHER. 
Television Soc—J v 9 n 5 Jan-Mar 1960 p 171-5. Engineering 
aspects involved in design and operation of mobile video 
recording units, including vehicle, equipment, ventilation, and 
power generator; results of 6-mo tour with Ampex Videotape 
Cruiser. 

Mobile Videotape Recording System, J.B.HULL, H.G.HUM- 
MEL. Soc Motion Picture & Television Engrs—J v 68 n 9 
Sept 1959 p 605-8. Videocruiser, built by Ampex Corp, Red- 
wood City, Calif, is special bus containing videotape recorder, 
two camera chains, signal generating equipment, director’s 
console, monitoring facilities and self contained power supply ; 
various concepts in use of cruiser are discussed with regard 
to advertising and motion picture industries. 

Operational Facilities in RCA Colour Television Tape Re- 
corder, A.H.LIND. Brit Instn Radio Engrs—J v 20 n 8 Aug 
1960 p 611-19. Design of recorder provides many operating 
facilities as integrated parts of recorder; electrical delay 
adjustments make greater precision readily available and 
facilitate tape interchangeability ; manner of making adjust- 
ments to reduce quadrature errors at heads is discussed. 


Progress Report on Television Magnetic-Tape Standardiza- 
tion, C.E,ANDERSON. Soe Motion Picture & Television Engrs 
—J v 69 n 6 June 1960 p 410-13. Report covers current status 
of work carried out by SMPTE Video-Tape Recording Com- 
mittee concerned with tape dimensions, reels, track dimensions ; 
audio, control and cue track standards; monochrome and 
color signal characteristics; tape leaders; standard tapes, 
tape speed, tip penetration, and splicing. 


Progress Report on Video-Tape Standardization, A.H.LIND. 
Soe Motion Picture & Television Engrs—J v 68 n 9 Sept 
1959 p 612-14. Report covers status of work of SMPTE 
Video-Tape Recording Committee with respect to following: 
tape dimensions, tape reels, tape track dimensions; audio, 
control and cue track standards; monochrome and color signal 
characteristics; tape leaders; standard tapes; tape splicing. 


Recording Television, L.C.JESTY. Brit Kinematography v 37 
n 3 Sept 1960 p 60-3, Television recording systems fall into 
two groups, picture and signal recordings; advantages of 
video-tape recording, which is pure signal recording system; 
thermoplastic recording, developed by General Electric appears 
to hold great promise for future development of higher-resolu- 
tion fast-process system; basic principle of pictures recording 
system based on Eidophor system; future developments. 


Schnitt-Technik fuer Video-Magnetbaender, H.FRIESS. Elek- 
tronische Rundschau vy 13 n 11 Nov 1959 p 414-15. Video 
tape cutting attachment; description of Video Finder, attach- 
ment for Ampex machine, which permits sound to be heard 
and picture seen, thus facilitating quick location of cutting 
points; perforated 16-mm tape employed as auxiliary carrier 
retains synchronism of video and sound tapes even when cutter 
reels both tapes forward and backward at any point. 


Shutter Cycles for Television Film Recording, F.N.GIL- 
LETTE, B.D.PLAKUN. Soc Motion Picture & Television Engrs 

J v 69 n 9 Sept 1960 p 587-92. Uniform terminology and 
method of graphical representation are established; factors 
affecting exposure uniformity; practical arrangements for 
recording television pictures on motion picture film described 
and analyzed; effects of phosphor persistence and analysis 
of persistence effects in single field recording.” 


Thermoplastic Recording, W.E.GLENN. Soc Motion Picture 
& Television Engrs—J v 69 n 9 Sept 1960 p 577-80. Details of 
new method for recording electrical signals; information is 
written at extremely high density by means of electron beam 
on film consisting of low-melting thermoplastic material; this 
can be projected as full color image, or converted to electrical 
signal; tape, processed by quick heating, can be erased and 
re-used; video recorder using this technique described. 


Underwater. Anlagen zum 


TELEVISION—Continued 


Transistorized Portable Magnetic Film Recording Channel, 
C.E.HITTLE, M.RETTINGER, K.SINGER. Soe Motion Picture 
& Television Engrs—J v 69 n 9 Sept 1960 p 593-8. Mechanical 
features of channel, designed by RCA’s West Coast Film 
Recording Engineering Activity with transistorized mixer and 
recorder, plus optional accessories consisting of microphone 
impedance matching transformers, precision gain controls and 
transistorized compressor; high-gain transistorized playback 
amplifier and bias oscillator are located in recorder; descrip- 
tion of electronic assemblies ; circuit schematics. 


Transport Mechanism Design for Television-Tape Recorder, 
J.G.LEE. Soe Motion Picture & Television Engrs—J v 69 n 2 
Feb 1960 p 98-101. Details of major components comprising 
television-tape transport mechanism; handling of tape from 
supply reel over recording heads and onto take-up reel re- 
quires transport assembly to convey 2-in. wide tape over neces- 
sary recording and pickup heads, while maintaining cor- 
rect speed and tension; at same time equipment must record 
audio, video and control signals; basic functions of compo- 
nents and their relations to system. 


Video-Tape Signal Analysis. Soc Motion Picture & Televi- 
sion Engrs—J v n 6 June 1960 p 427-31. Joint Broad- 
caster/Bell System report sponsored by Video Transmission 
Engineering Advisory Committee presents glossary of terms 
and information convering impairments which can occur in 
signals from both monochrome and color video-tape machines ; 
background information included. 


Soviet Union. Video-Frequency Equipment for Television Cen- 


tres of Soviet Union, B.A.BERLIN. Brit Instn Radio Engrs— 
J v 20 n 5 May 1960 p 881-6. Present state of television broad- 
casting network and proposals for its extension over next seven 
years; new construction techniques, studio equipment, and 
camera techniques. 


Unterwasser-Fernsehen, K. 
SCHULTZ. VDI Zeit v 102 n 9 Mar 21 1960 p 339-46. Under- 
water television equipment; survey of different types of ap- 
paratus used in Germany and other countries; description of 
optical and television as well as towing equipment and control; 
examples of applications. 

La télévision sous-marine, J.BEAUGRAND, A.GRUGET, M. 
SIVIRINE. Onde Electrique v 39 n 390 Sept 1959 p 742-53. 
Submarine television; mechanical, optical and electric prob- 
lems solved in design of T H V 110 equipment for taking pic- 
tures at depth of up to 100 m; commercial, scientific and 
military applications. 


TELEVISION AMPLIFIERS 


See also Radio Equipment; Television Equipment—Cameras ; 
Television Receivers—Circuits. 

Transistors in Video Equipment, P.B.HELSDON. Brit Instn 
Radio Engrs—J v 19 n 12 Dee 1959 p 753-68. Design of video 
current amplifiers for television using transistors discussed in 
terms of hybrid-pi equivalent circuit; importance of current 
gain-bandwidth factor stressed; investigation of noise with re- 
gard to camera head design gives transistor parameters and 
circuit conditions necessary for maximum signal/noise ratio. 


: Two-Stage Amplifier With Adjustable Amplitude Characteris- 
tic, G.B.BOGATOV. Radio Eng v 14 n 4 1959 p 46-53. English 
translation of article indexed in Engineering Index 1959 p 1397 
from Radiotekhnika Apr 1959. 


Video Amplifier with 30 me Bandwidth, W.A.ZINS. IRE— 
East Coast Conference on Aeronautical & Navigational Elec- 
tronics—Proe 1958 p 218-17. Design of transistorized video 
amplifier with 30 Me bandwith and 40 db voltage gain de- 
scribed; unit has four stages of amplification and low im- 
pedance output stage. 


TELEVISION ANTENNAS 


See also Television Towers. 


Determining Operational Patterns of Directional TV An- 
tennas, F.G.KEAR, S.W.KERSHNER. IRE—Proe vy 48 n 6 pt l 
June 1960 p 1088-97. Tests on special directional antenna 
systems possessing varying degrees of directivity; within 
limits imposed upon tests by choice of sites, nature of terrain, 
and limited period of observation, it was found that propaga- 
tion conditions did not materially affect directivity of array, 
even at distances where scatter fields were of appreciable 
magnitude. 


Directional Antennas for Television Broadcastin G.H. 
BROWN. IRE Int Convention Ree v 8 pt 7 (Audio, eee 
ing, etc) 1960 p 13-19. Desirable operating characteristics, 
basic limitations on directivity, and previous experience with 
directional antennas used for television broadcasting are re- 
viewed; number of appropriate antenna types are suggested. 


Television Antenna System Measurements Based on P 
Techniques, D.W.PETERSON, IRE—Trans on Dreatakieas 
BC-6 n 1 Mar 1960 p 12-21. Both short “video” pulses and RE 
pulses have great value in establishing normaley of new an- 
tenna systems, for preventive maintenance, for observation of 
gradual deterioration, and for fault location. 


Theory of Slotted-Tube Hybrid Junction, S.W.CONNING. 
Instn Radio Engrs Australia—Proe y 21 n 4 Apr 1960 p 248- 


Measurements. 
TELEVISION BROADCASTING 


Controls. 
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52. Analysis of slotted tube coaxial type hybrid junction and 
conditions for matching with either one or two-section quarter 
wave transformers are obtained in terms of characteristic 
impedances of TEM modes of shielded slotted coaxial line; 
expressions for impedances found by conformal mapping and 
families of curves given for wide range of parameters involved ; 
a to antenna combining filters for television trans- 
mitters. 


See Radio Antennas—Measurements. 


_See also Radio Broadcasting ; Radio Communication; Tele- 
vision ; Television Antennas; Television Relay Systems; Tele- 
vision Towers; Television Transmission; Television Transmit- 
ters. 


Deleter-Adder Unit for TV Vertical Interval Test Signals, 
J.R.POPKIN-CLURMAN, F.DAVIDOFF. IRE Nat Convention 
Ree v 7 pt 7 (Audio, ete) 1959 p 117-23. Vertical interval 
signals are used to provide peak white and black reference 
levels and to test transmission network characteristics for 
both color and monochrome programs; new device described 
permits any vertical test signal present on program to be 
deleted and new test signal added; this procedure permits 
various portions of television facility to be independently 
checked and evaluated. 


Television Allocations Study Organization—Summary of its 
Objectives, Organization and Accomplishments, G.R.TOWN. 
IRE—Proc v 48 n 6 pt 1 June 1960 p 993-9. Aims and achieve- 
ments of TASO; significant findings relating to field strength 
measurement and analysis, field tests of television reception, 
laboratory studies of television picture quality, tropospheric 
Wave propagation, and performance of receiving and transmit- 
ting equipment. 

Trans-Canada Television Network Video Interconnecting 
Facilities, P.J.,BURMAN. IRE—Can Convention Rec 1958 p 
82-91. Method of feeding video part of Trans-Canada Television 
Network; installation of network equalizing, testing, and 
switching facilities operated from television operating centers 
at various places. 


Automation of Television Programme Switching: 
“Programation”, G.E.PARTINGTON. Television Soc—J v 9 n 
4 Oct-Dec 1959 p 146-52; see also Brit Instn Radio Engrs—J 
vy 20 n 3 Mar 1960 p 181-96. System whereby nearly all opera- 
tions in program switching are controlled by punched tape 
derived directly from preparation of program schedule; sim- 
plified manual control facilities are provided for non-schedule 
operation. 


Electronic Clock for Television Network Switching, A.C. 
LANDER, L.A.JOYCE. Post Office Elec Engrs’ J v 53 pt 2 
July 1960 p 108-11. Increase in switching operations required 
at British Post Office television network switching centers led 
to design of special clock which has given satisfactory use 
for more than year; number of program failures connected 
with switching considerably reduced; consideration being given 
to provision of similar equipment at other network switching 
centers; details of clock and _ simplified block-schematic 
diagram. 

Modern TV Transmitter Plant Input System, J.L.STERN. 
IRE Int Convention Rec v 8 pt 7 (Audio, Broadcasting, etc) 
1960 p 25-38. Functions of input system are outlined; circuit 
and operating features of system designed for KMOX-TV in St. 
Louis is described; system has record of high quality trans- 
mission and minimum of operating errors. 

New Approach to Low Distortion in Transistor Power 
Amplifier, H.J.PAZ. IRE Nat Convention Rec v 7 pt 7 (Audio, 
etc) 1959 p 140-5. 10 w transistor monitor amplifier is described 
that achieves ultra linear amplification and increased fre- 
quency bandwidth by means of hybrid-complementary sym- 
metry circuit; unit generates almost no heat, which has been 
problem with existing amplifiers using electron tubes. 


Remote Tv Control, K.KAZAMA, T. ISHINO. Electronics v 
33 n 20 May 13 1960 p 79-81. System whereby local program 
matter is keyed-in by remote transmitter which sends control 
pulses during vertical blanking interval; control signals 
decoded at subsidiary stations when they govern programming. 

Television Master Switcher, B MARSDEN. Brit Instn Radio 
Engrs—J v 20 n 1 Jan 1960 p 47-53 (discussion) 53-4. Method 
of switching video signals is described in which switch elements 
are made up of semi-conductor diodes; both master control 
yoom and studio type switchers are discussed; use of transis- 
torized pulse generators to achieve vision switching between 
successive frames of television waveform briefly discussed. 

Television Program Automation System Using Beam Switch- 
ing Tubes with Shift Register Circuitry, F.C.GRACE. IRE Nat 
Convention Rec v 7 pt 7 (Audio, etc) 1959 p 180-6. Preset 
switching system for television broadcast stations using beam 
switching tubes as memory elements; during quiet periods 
operator sets up events that are to take place during next sta- 
tion-break or panic period; he can check and alter what. he 
has set in, if necessary; operator then presses bar each time 
event is to take place. 

Transistorized Video Switching, C.R.MONRO, J.W.WENT- 
WORTH, A.C.LUTHER, Jr. IRE Nat Convention Ree v 7 pt 


TELEVISION BROADCASTING—Continued 


7 (Audio, ete) 1959 p 130-9. Video switching equipment known 
as TS-40 uses semiconductor diodes and transistors; transfer 
from one picture to another is made within microsecond in- 
terval, timed to occur at instant between picture scan intervals ; 
modular construction technique allows wide range of overall 
system variations to be built-up from stock components; 
description of system. 


Wide-Band Television Switching System, R.S.AHA. Soe Mo- 
tion Picture & Television Engrs—J v 69 n 4 Apr 1960 p 256-8. 
Development by Tare Electronics Corp, Westbury, NY, of sys- 
tem using standard techniques but incorporating distribution 
amplifier used as input and output amplifier capable of band- 
width of more than 17 Mc; small, very low-capacity relay is 
integral part of system; design of relays, amplifier stages, 
video distribution system, and switching system operation, 
capable of accommodating input of 5 v and providing output 
signal of up to 2% vy peak-to-peak with negligible amount of 
distortion on sine-wave signal. 


Equipment. New Special Effects Generator for Television Pro- 
gramming, W.E.JEYNES. IRE—Can Convention Rec 1958 p 
96-9. Operation of special effects generator in which shape 
of keying wave can be continuously varied to produce large 
variety of effects, including circular iris; by varying amplitude 
of keying wave, boundary line between adjacent picture areas 
can be diffused to produce “‘vignette’’ effect. 


Some Aspects of Design of Small Television Station, A. 
HARRIS. Brit Instn Radio Engrs—J v 19 n 11 Nov 1959 p 
705-21. Factors governing choice of equipment for use in small 
commercial television stations in isolated areas; two different 
types of installation described; one is combined television 
center containing both studio and transmitter in same build- 
ing; alternate type has separate studio and transmitter sites. 


Microphones. See Microphones. 
Monitoring. See Television Broadcasting—Contyols. 
Special Effects. See also Television Broadcasting—Equipment. 


Special-Effects Cinematography, R.FIELDING. Soc Motion 
Picture & Television Engrs—J v 69 n 6 June 1960 p 421-4. 
Bibliography, compiled by Dept Theater Arts, Univ Calif, is 
intended as guide to small producer of low-budget television 
or nontheatrical films; it covers pertinent technical literature 
from 1909 to 1959, cites 260 periodical articles, nine books, 23 
book articles, and four unpublished research papers. 


Stations. Planning and Installing Television Station, D.B.WEI- 
GALL. Instn Elec Engrs—J v 6 n 70 Oct 1960 p 580-3. Basic 
factors in planning, including site, mast height, antenna gain ; 
method of operation; transmitter power, staffing and building 
design; general financial considerations and installation pro- 
gram. ' 

Studios. See also Air Conditioning—Television Studios; Electric 
Lighting-—Studios. 


CBS Self-Normalling Video Jack, C.J.NEENAN. Soc Mo- 
tion Picture & Television Engrs—J v 68 n 10 Oct 1960 p 
675-7. Video jack which replaces plug-normalling jacks cur- 
rently employed was developed by CBS Television Network 
Engineering; jack, in full-scale operation, makes normalling 
plugs and terminating plugs unnecessary, as self-contained 
switching contacts and terminating resistors perform these 
functions; design considerations, measurements and tests, and 
details of typical applications ; schematics. 

Equipment of BBC Television Film Studios at Ealing, N.F. 
CHAPMAN. Brit Broadcasting Corp—Eng Div Monograph n 27 
Jan 1960 31 p. Main film production facilities of British 
Broadcasting Corp described; these include filming, editing, 
reviewing, dubbing, and film library activities. 


Improving Television Studio Intereommunication Systems, 
A.P.EVANS. Soc Motion Picture & Television Engrs—J v 68 n 
10 Oct 1959 p 672-4. Limitations of conventional telephone type 
terminal facilities employed in multistation interphone confer- 
ence connection; CBS type 1B interphone terminal unit is 
capable of providing communication among 30 conference con- 
nected stations comparable to that obtained when only two 
conventional interphone stations are connected; unit includes 
amplifier, bridge rectifier and sidetone compensation bridge 
in one small package; schematic diagram. 

World’s Largest Television Studio. Engineer v 209 n 5446 
June 10 1960 p 983. Description of new Studio Five of Associ- 
ated Television, at Wembley; production area is 14,000 sq ft; 
center soundproof partition doors may be lowered from roof ; 
10 camera channels are mounted on electric trolleys; there 
ave 52 microphone inputs; frequency-modulated VHF radio 
system provides contact between producer and staff on studio 
floor; 21-channel desk is used for sound control; 100 dimmers 
in form of continuously variable transformers are operated 
through electromagnetic couplings. 


Switching Systems. 
Timing Devices. See Television Broadcasting—Controls. 


TELEVISION CABLES 


Betriebserfahrungen mit neuen Fernsehverbindungen ueber 
Koaxialkabel, R.RASCH. Nachrichtentechnische Zeit v 12 n 9 
Sept 1959 p 452-6. Operational experiences with new coaxial 


See Television Broadcasting—Controls. 
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cable television links; effects of ringing produced by selective 
band stop filters at both ends of transmission link for pilot 
frequencies in new German TV 1 system. 


TELEVISION CIRCUITS 
See also Television Amplifiers ; Television Receivers—Circuits. 


Die Synthese einer Schaltung fuer Schwungradsynchronisa- 
tion, J.VLACH. Hochfrequenztechnik und Elektroakustik v 
68 n 3 Sept 1959 p 86-93. Synthesis of synchronization circuit ; 
circuit for automatic phase control, as used in ave line fre- 
quency or color synchronization; curves for determination of 
system parameters. 


Kine neue Methode zur Unterdrueckung von niederfrequenten 
Stoersignalen auf Fernsehkabeln, R.RASCH. Nachrichtentech- 
nische Zeit v 12 n 8 Aug 1959 p 416-18. New method for sup- 
pression of l-f noise on TV cables; circuit for elimination 
of line hum in video frequency TV transmission. 


Fundamental and Harmonie Distortion of Waves Frequency- 
Modulated with Single Tone, R.G.MEDHURST. Instn Elec 
Engrs—Proe v 107 pt B (Electronic & Communication Eng) n 
32 Mar 1960 p 155-64. New approximation formula for distor- 
tion of single-tone FM by passive networks whose amplitude 
and phase characteristics are nonlinear with frequency ; partic- 
ular attention is given in analysis to distortion of amplitude 
and phase of fundamental, this being of importance in connec- 
tion with television baseband requirements. 25 refs. Paper 
3182 KE. 


On Separation of Frame Synchronizing Pulses from Com- 
posite Television Signal, L.N.SSHCHELOVANOV. Telecommuni- 
cations n 4 1959 p 3868-79. English translation of article in- 
dexed in Engineering Index 1959 p 1398 from Elektrosvyaz Apr 
1959. 


Quadrature Network for Generating Vestigial-Sideband Sig- 
nals, G.G.GOURIET, G.F.NEWELL. Instn Elee Engrs—Proc 
v 107 pt B (Electronic & Communication Eng) n 33 May 1960 
p 253-60 (discussion) 281-4. Method of generating approxi- 
mately quadrature signal from given signal using linear net- 
work comprising tapped delay line; vestigial-sideband signal 
free from phase distortion can be produced by this means; 
results obtained with experimental version of quadrature net- 
work in producing vestigial-sideband of 405-line television 
signal with video bandwidth of 3 Mc. Paper 3054E. 


Raschet konechnogo kaskada generatora kadrovoi razvedki, 
A.A.ZAKHAROV. Radiotekhnika v 14 n 11 Noy 1959 p 43-51; 
see also English translation in Radio Eng v 14 n 11 1959 p 54- 
67. Caleulation of final stage of frame scanning generator; 
operation of output stage of scanning circuit, for scheme with 
choke and transformer; choice of tube and its operating con- 
ditions to obtain good linearity of deflecting current. 


Resonant Coaxial-Stub as Automatic Equalizer, G.V.RAO. 
IRE—Trans on Broadcasting vy BC-6 n 1 Mar 1960 p 1-11. Sim- 
ple resonant reactive stub provides method for accomplishing 
automatic equalization in video systems which present problem 
of changing capacitive load from one instant to another; 
particular application includes automatic equalizer in color 
and monochrome video switching systems. 


Techniques of Delay Equalisation, A.N.THIELE. Instn Radio 
Engrs, Australia—Proe vy 21 n 4 Apr 1960 p 225-41. Curves and 
formulas for frequency delay and transient responses of low- 
pass networks, and method for deriving and describing all- 
pass networks in terms of equivalent low-pass networks; na- 
ture of delay errors in vestigial sideband transmission, and 
method for compensating these RF delay errors in video cir- 
cuits. 


Transversal Equalizer for Television Circuits, R.V.SPERRY, 
D.SURENIAN. Bell System Tech J v 39 n 2 Mar 1960 p 405-22. 
Transmission of television signals over long systems requires 
fine degree of equalization; adjustable type of equalizer to 
supplement fixed equalizers is discussed which provides both 
gain and delay characteristics in form of harmonically related 
cosine shapes which are independently adjustable; design and 
operation of equalizer is explained on basis of paired echo 
theory; 336A equalizer used in L3 coaxial system is example 
of technique. 


Two-Oscillator Sean Stability, H.M.JOSEPH. AIEE—Trans 
v 78 pt 1 (Communication & Electronics) n 46 Jan 1960 p 
1022-8. Examples and formulas for calculation of relative 
stability required of oscillators in 2-oscillator method of pro- 
ducing scan, such as used for TV picture presentation, with 
due regard to providing for phase-angle variation; results show 
that frequency stability required can be well within that 
obtainable from piezoelectric crystal-stabilized oscillators ; 
calculations, except for interpretation of phase, do not depend 
on waveform of scan signals. Paper 59-1179, 

Ueber die Abweichungen zwischen einmaligen und perio- 
dischen Einschwingvorgaengen von Tiefpass-Uebertragungssys- 
temen, R.ELSNER, K.H.STEINER. Nachrichtentechnische Zeit 
v 12 n 12 Dee 1959 p 618-24. Differences between single and 
periodic transient processes in low-pass transmission systems ; 
errors arising from replacement of single transient process by 
periodic process in low-pass transmission systems; calculation 
of such errors for some time functions ; relationship between 
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magnitude of error and repetition frequency of periodic proc- 
ess. 

Vertical Aperture Equalizer for Television, _W.G.GIBSON, 
A.C.SCHROEDER. Soe Motion Picture & Television Engrs—J 
v 69 n 6 June 1960 p 395-401. Equalizer employing delays of 
one scanning line was built and used on broadcasts to increase 
subjective sharpness of television pictures ; by using vertical 
and horizontal aperture equalization, optical aperture defects 
can be corrected; by use of vertical aperture equalization and 
scanning apertures with suitable responses, television may be 
practically free of line structure. 


Printed. See Radio Equipment—Printed; Television Receivers— 


Manufacture. 


Transistors. Transistors in Video Equipment, P.B.HELSDON. 


Soe Motion Picture & Television Engrs—J v 69 n 6 June 1960 
p 404-5. Principles involved in design of video eurrent ampli- 
fiers for television using transistors are discussed in terms of 
hybrid-pi equivalent circuit; design philosophy which exploits 
unconventional concept of gain-bandwidth is presented; in- 
vestigation of noise with regard to camera head _amplifier 
design gives transistor parameters and circuit conditions for 
maximum signal-to-noise ratio. 


TELEVISION EQUIPMENT 


See also Electron Tubes—Television ; Television Amplifiers ; 
Television Cables; Television Receivers; Television Transmit- 
ters. 

Application of Transistors to Video Equipment, K.HIWATA- 
SHI, Y.FUJIMURA, K.SUZUKI, N.MII. Semiconductor Pro- 
ducts v 3 n 5, 6, 7 May 1960 p 45-9, June p 44-7, July p 
26-8. Developments in transistorization of television transmit- 
ting equipment in Japan; portable camera-transistor, syne- 
signal generator, and image orthicon camera are described. 


Cameras. See also Electron Tubes—Television; Satellites—In- 


struments ; Television—Closed Circuit ; Television—Color; Tele- 
vision Equipment—Portable. 


Appareillages de prises de vues de télévision. Acta Elec- 
tronica v 4 n 2 Apr 1960 p 127-314. Television pick-up devices ; 
Pick-up devices, multiple-beam cameras and transistorized equip- 
ment, R.GENEVE, 127-49; Main problems encountered in mul- 
tiple-beam cameras, P.BILLARD, 151-88; Optical combinations 
with constant extension; their application in multiple-image 
cameras, P.BILLARD, M.OLIFFSON, 189-214 ; Computation of 
transistorized video amplifiers, M.AUDEBERT, 215-28; Tyran- 
sistorized preamplifier for TV cameras, L.ENSELME, 229-45 ; 
Transistorized generator of TV synchronization and blanking 
signals, J.KBORNE, 247-56; Transistorized portable TV camera, 
J.M.FOURNOL, L.ENSELME, 257-71; Electronic view-finder 
for motion-picture cameras, P.BILLARD, J.MAILLARD, 273- 
88; Double standard TV camera, P.BILLARD, L.ENSELMHE, 
J.M.FOURNOL, J.MAILLARD, M.OLIFFSON, 289-314. English 
summaries. 


Design of 4%%4-Inch Image-Orthicon Camera Channel, G.E. 
PARTINGTON. Soc Motion Picture & Television Engrs—J v 
69 n 2 Feb 1960 p 92-8. Introduction of 414-in. image orthicon 
in Europe in 1955 and effect of tube on camera channel de- 
sign ; objectives in designing new 41%4-in. Mark IV camera; opti- 
cal flexibility is obtained by using 814-in. pitch circle diam 
turret with four lens positions; image-orthicon temperature 
eontrol, exposure control, viewfinder, and other camera fea- 
tures; channel packaging; electrical performance; operating 
technique and stability. 


Designing Transistorized Television Cameras, D.G.CAR- 
REON. Electronics vy 38 n 87 Sept 9 1960 p 72-5. Problems 
faced in transistorizing TV camera include low frequency 
noise of transistors in video amplifiers, difficulties in use of 
transistors in crystal oscillators, blocking oscillator frequency 
stability, and wide variation in transistor characteristics ; 
camera that overcomes these problems is described. 


Die Einwirkung der Aufnahmeoptik auf den Fernsehkanal, 
D.FRENZEL. Nachrichtentechnische Zeit v 18 n 1 Jan 1960 
p 1-8. Effect of camera optics on TV channel; results of meas- 
urements on several lenses; relationship between fidelity of 
reproduction, and aperture and inclination angle of principal 
axis; methods for measurement of 3-dimensional frequency 
reproduction, 24 refs. 


Gamma-Ray Pinhole Television Camera, A.E.COHEN. Rev 
Sci Instruments v 31 n 1 Jan 1960 p 29-31. Experimental 
camera capable of viewing y-ray or X-ray source both stati- 
cally and dynamically with kinescope readout suitable for 
quantitative measurements ; experiments indicate sensitivities to 
X-rays of about 1 to 2 r/hr. 


Perekhodnye, amplitudno-chostotnye i fazo-chastotnye kha- 
rakteristiki televizionnykh kamer begushchego lucha, L.T. 
PEREVEZENTSEV, Elektrosvyaz vy 14 n 8 Mar 1960 p 17-25; 
see also English translation in Telecommunications n 8 1960 
p 265-78. Transitional, amplitude-frequency and phase-fre- 
queney characteristics of flying spot television cameras; the- 
oretical and experimental analysis is given of influence of 
aperture of ray and after-shine of phosphor of scanning tube 
on modulation of light flux in flying spot transmitter, 
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Performance of Television Camera Lenses, G.H.COOK. Soc 
Motion Picture & Television Engrs—J v 69 n 6 June 1960 p 
406-10. Optical aberrations are unavoidable in lens systems 
and suitability. of lens is dependent on extent of these and 
manner in which they are balanced; optical requirements for 
television can be well defined and it is worth while to design 
lenses specifically for television purposes ; advantages obtained 
can be expressed qualitatively by test methods based on these 
requirements. 


Portable. Mobile Microwave Television Pickup Operational Ex- 
periences, C.E.HAMILTON, IRE Nat Convention Ree v 7 pt 7 
(Audio, etc) 1959 p 198-207. Unit is described that is designed 
to provide fixed or mobile television service for coverage of 
disaster events, public service affairs, etc; brief description 
of equipment used and of operating experiences. 


Mobile Television Camera and Recording Vehicle, A-HAR- 
RIS. Brit Instn Radio Engrs—J v 20 n 7 July 1960 p 553-9. 
Television pictures may be recorded while unit is in motion or 
at rest; details are given of vision and sound facilities and 
power supply system; mechanical arrangement of vehicle and 
equipment mounting is also described. 


Progrés dans le domaine du reportage télévise un nouvel 
ensemble de prises de vues ultra-léger, R.CAHEN, R.FON- 
TENIT. Onde Electrique v 39 n 388-389 July-Aug 1959 p 673-9. 
Advances in television outside broadcast equipment; new ultra 
lightweight camera equipment; features of partly transistorized 
picture taking apparatus with incorporated transmitter provid- 
ing means for transmitting picture to outside broadcast van; 
amplitude modulation is used for Band III and Band IV ver- 
sions, while frequency modulation is used for 7000 Mc/s ver- 
sion. 


Printed. See Television Receivers—Tuners. 
Testing. See also Sound—Laboratories. 


Grundlagen einer elektronischen Farbfernseh-Messtechnik, 
P.NEIDHARDT. Elektronische Rundschau vy 14 n 5 May 1960 p 
187-92. Fundamentals of electronic measurements in color 
TV; principles of operation of color-bar generator explained 
on basis of Soviet and German varieties; vectorscope; grid 
and dot generators; phase méasuring equipment for color-car- 
rier frequency ; equipment for statistical picture analysis. 

Television Focus Indicator Unit, J.B.POTTER. Electronic 
Eng v 32 n 386 Apr 1960 p 240-1. Transistorized television 
focus indicator is described which allows objective eriterion to 
be applied to electrical and optical focusing of any television 
picture signal source; operation is based on fact that with 
eorrect focus of image conversion equipment, high frequency 
eontent in picture signal is relative maximum. 

Vectorscope Unit, K.G.FREEMAN. Electronic Eng v 31 n 
381 Nov 1959 p 655-8. Vectorscope unit described provides 
vectorial display of NTSC type chrominance signals; highly 
sensitive, unit includes means for continuously checking gain 
and quadrature adjustments; rapid evaluation of chrominance 
signal phase and amplitude characteristics, of importance in 
direct-decoding operation of single gun color television tube, is 
also possible. 


TELEVISION INTERFERENCE 


See also Television—Picture Quality; Television Measure- 
ments; Television Receivers—Circuits. 

Measurements of Subjective Effects of Interference in Tele- 
vision Reception, C.E.DEAN. IRE—Proc v 48 n 6 pt 1 
June 1960 p 1035-49. Measurement program in which rating 
observations were made by almost 200 observers on color and 
monochrome stationary television pictures impaired by various 
known amounts of interference; separate tests made on several 
types of interference, namely: upper adjacent channel, lower 
adjacent channel, random noise, co-channel with each of six 
earrier frequency separations, and simultaneous random noise 
and co-channel interference. 

Noise Level Measurement in Television, L.E.WEAVER. Wire- 
less World v 66 n 6 June 1960 p 264-6. Method of measuring 
level of random fluctuation noise in television signal is de- 
scribed that takes advantage of difference in spectrum between 
signal and random noise components. 


TELEVISION LINES. See Television Cables. 


TELEVISION MEASUREMENTS 
See also Television Interference; Television Receivers— 
Tuners. 


Measurement of Television Field Strengths in VHF and 
UHF Bands, H.T.HEAD, O.L.PRESTHOLDT. IRE—Proc v 
48 n 6 pt 1 June 1960 p 1000-8. Details of Television Alloca- 
tions Study Organization field strength measuring specifica- 
tion, program of field strength measurements ; results of 
measurements. 


Sine-Squared Pulses in Television System Analysis, R.KEN- 
NEDY. RCA Rev v 21 n 2 June 1960 p 253-65. Methods of 
pulse generation are presented; methods of testing various 
portions of system bandwidths by use of shaped bars, T, 2T 
pulses are discussed ; yating factors, time-series computations, 
envelope delay, and linearity testing are also considered. 


TELEVISION MEASUREMENTS—Continued 


V.H.F, Field-Strength Measurements Over Paths in Irish 
Sea Involving Mountain Obstacles; Their Application to 
Particular Television Channel-Sharing Problem, J.K.S. 
JOWETT. Instn Elec Engrs—Proe y 107 pt B (Electronic & 
Communication Eng) n 32 Mar 1960 p 141-9. Measurements to 
obtain information about effects of mountain obstacles on VHF 
signal propagation; results of experiments show that inter- 
ference between co-channel TV stations at Winter Hill, Lan- 
cashire and Black Mountain, Belfast should be at acceptable 
level. Paper 3169 E. 


Waveform Testing of Television Transmission Facilities, 
A.J.SEYLER, J.B.POTTER. Instn Radio Engrs, Australia— 
Proc v 21 n 7 July 1960 p 470-8. Critical survey of waveform 
testing of television transmission facilities is presented; choice 
of waveforms is discussed; some examples of typical distor- 
tions are given and problems associated with non-linear phe- 
nomena and their test criteria are pointed out. 


TELEVISION MEASURING INSTRUMENTS 


See also Signal Generators—Transistor; Television Equip- 
ment—Testing ; Television Receivers—Testing. 


Izmeritel amplitudnoi kharakteristiki televizionnogo kanala, 
N.G.DERYUGIN. Elektrosvyaz v 13 n 8 Aug 1959 p 24-30; see 
also English translation in Telecommunications n 8 1959 p 
837-46. Device for measurement of amplitude characteristic 
of TV channel; block diagram of device and method of meas- 
urement by which fairly accurate results can be achieved. 


Precision Transistorized Television Waveform and Pattern 
Generator, J.SSCHAFFER, D.W.FURBY. Instn Elec Engrs— 
Proce v 106 Pt B Supp n 18 May 1959 p 1260-6. Design of 
transistorized pattern generator which produces waveforms 
necessary for controlling picture generating equipment, plus 
composite video grid pattern signal; generator, designed to 
conform with BBC waveform specifications, uses 86 p-n-p 
germanium junction alloy transistors and 73 germanium point- 
contact diodes. Paper 2959E. 

Vektorschreiber—ein Kontrollgeraet fuer das NTSC-Farb- 
studio, H.SSCHOENFELDER. Elektronische Rundschau v 14 n 
1 Jan 1960 p 14-18. Vector recorder—check unit for NTSC- 
color studio; instrument for checking level and phase rela- 
tions of Q-, I-, and color synchronizing channels. 


TELEVISION RECEIVERS 


See also Electron Tubes—Television; Radio Receivers. 


Particular Specification for Electric Mains-Operated Televi- 
sion Receiving Apparatus. Int Electrotech Commission—Publ 
n 1.E.C.65 1960 24 p. Specification is concerned with safety of 
television receiving apparatus, intended for domestic or similar 
general use in dry locations and to be connected to supply 
lines, either directly or through intermediary of auxiliary 
apparatus; auxiliary and other apparatus used in combination 
with television receivers, e.g. antenna rotators, antenna am- 
plifiers and remote control devices, are also included. 

Theoretische Untersuchungen an der Impulsabtrennstufe in 
Fernsehempfaengern, H.REKER. Nachrichtentechnische Zeit v 
13 n 3 Mar 1960 p 147-54. Theoretical study of syne separators 
in TV receivers ; effect of coupling network between video out- 
put stage and syne separator upon performance and noise 
sensitivity of synchronization of received picture; design cal- 
culations for two different constructions of coupling filters by 
means of Laplace transformations. 


Circuits. See also Television Receivers—Manufacture; Televi- 


sion Receivers—Tuners. 

Analysis of Transistorized Class ‘B’’ Vertical Deflection 
System, Z.WIENCEK, J.E.BRIDGES. IRE Nat Convention Rec 
v 7 pt 7 (Audio, etc) 1959 p 59-69. Practical class ‘‘B’’ push- 
pull direct-driven vertical deflection system can be designed to 
have retrace time less than 600 usec and power consumption 
in order of 1.5 w for 90°, 15,000 v deflection without decenter- 
ing problems. 

Automatische Raumlichtanpassung von Kontrast und Grund- 
leuchtdichte in Fernsehgeraeten, RSSUHRMANN. Elektronische 
Rundschau v 13 n 12 Dec 1959 p 441-4. Automatic matching of 
contrast and brightness in TV sets to room light; circuits by 
means of which contrast is increased proportionally to room 
light intensity; brightness increases either proportionally to 
room lighting or it is raised only above certain threshold value. 

Case for DC Restoration, R.J.NISSEN. Electronic Industries 
v19n1 Jan 1960 p 186-91, 193. By eliminating d-c restorer from 
television receiver, gray scale rendition of received picture is 
disturbed; various types of d-c restorer circuits analyzed; 
results of viewer tests. 

Frame Multivibrator and Diode Separator Circuit, M.C. 
GANDER, P.L.MOTHERSOLE. Mullard Tech Communications 
vy 4 n 39 May 1959 p 260-4. Requirements of television frame 
oscillator; it is shown that multivibrator circuit has several 
advantages over blocking oscillator; higher trigger-sensitivity 
may be used to simplify frame separator cireuit; circuit for 
frame synchronizing pulse separator and cathode-coupled 
multivibrator is described. 

Hold Range and Pulse Interference Immunity of Triggered 
Deflection Oscillators for Television Receivers, E.LUEDICKE. 
JRE—Trans on Broadeast & Television Receivers vy BTR-5 n 2 
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May 1959 p 33-49. To synchronize free-running oscillator it is 
necessary that its free-running frequency be in hold range; 
if interference pulses are in synchronizing signals it is ad- 
vantageous to operate oscillator at lower frequency part of 
hold range to get best interference immunity; charts give rela- 
tionship between hold range, interference immunity, and how 
many cycles will pass before oscillator will regain synchroniza- 
tion. 


Linearization of Transistorized Vertical Deflection System, 
R.B.ASHLEY. IRE—Trans on Broadcast & Television Receivers 
v BTR-6 n 1 May 1960 p 39-47. Various sources of non-linearity 
errors are investigated for two transistor vertical deflection 
system; criteria for minimizing errors; two variations of drive 
network are analyzed that offer means of controlling drive 
current to transistor to compensate for system non-linearities. 


Multi-Triode Flywheel Synchronising Circuit, M.C.-GANDER, 
P.L.MOTHERSOLE. Mullard Tech Communications v 4 n 39 
May 1959 p 265-72. Requirements of a-f-c system designed to 
control frequency of line timebase; circuit using triode phase 
detector to control anode-coupled multivibrator; phase detector 
will provide positive or negative control potential for oscillator 
stage. 

Multi-Triode Flywheel Synchronising Cireuit for 525- and 
625-Line Receivers, M.C.GANDER, P.L.MOTHERSOLE. Mul- 
lard Tech Communications v 4 n 40 Aug 1959 p 284-7. Differing 
requirements of a-f-c circuits for 405, 525, and 625-line sys- 
tems; circuit for use on 525 or 625-line systems using triode 
phase detector to control anode-coupled multivibrator is de- 
scribed; feature of circuit is lack of wound components. 


New Approach to Syne and AGC Circuitry, H.R.WILSHIRE, 
J.Van der GOOT. Instn Radio Engrs, Australia—Proc v 21 n 4 
Apr 1960 p 211-44. Requirements of syne and AGC circuits 
are similar and can be satisfied by twin pentode tubes having 
two control grids with sharp cutoff characteristics; circuit 
using twin pentode 6BU® to provide noise gated syne clipper 
and keyed AGC amplifier described; AGC level and noise gate 
controls included in circuit. 

New Vertical Time Base, E.M.CHERRY. Instn Radio Engrs, 
Australia—Proe v 21 n 6 June 1960 p 387-93. Vertical time 
base circuit for use in TV receivers is described that requires 
no close tolerance, undesirable values, or special components ; 
among several advantages of circuit is its almost complete 
independence from tube characteristics ; circuit uses high gain 
negative feedback. 

Noise-Cancelled Synchronising-Pulse Separator Cireuit for 
525- and 625-Line Television Receivers, P.L.MOTHERSOLE. 
Mullard Tech Communications v 5 n 41 Dee 1959 p 13-16. 
Effect of noise pulses on separator; to obtain stable time base 
synchronization with negative vision modulation, noise-protec- 
tion must be provided; simple noise-inverting circuit described. 

Ringing in MHorizontal-Deflection and High-Voltage Tele- 
vision Circuits, T.MURAKAMI. RCA Rey v 21 n 1 Mar 1960 
p 17-44, Analytical study of horizontal-deflection system indi- 
cates that transient ringing during trace period of deflection 
cycle can be eliminated by proper choice of circuit constants ; 
details of solution are given and information for design of 
specific deflection system with minimum ringing is presented 
in simplified form. 

Television Field Scan Linearization, H.D.KITCHIN. Brit 
Instn Radio Engrs—J y 20 n 5 May 1960 p 357-79. Conven- 
tional linearizing methods examined; deflection current pro- 
duced is S-shaped under certain conditions; current needed 
by wide-angle cathode-ray tubes is of this form; by correct 
choice of operating conditions, conventional linearizing methods 
can approximate desired shape for normal television receiver 
requirements. 

Time-base Synchronization and Associated Problems, P.L. 
MOTHERSOLE. Brit Instn Radio Engrs—J v 20 n 1 Jan 1960 
p 57-72. Definition and quality of television picture is deter- 
mined by effectiveness of time-base synchronization when 
receiver is used in noisy situation; requirements of synchroniz- 
ing and time base oscillator circuits for use with both positive 
and negative modulation systems are described. 


Transistor TV I-F Amplifier, J.G.HUMPHREY. IRE—Trans 
on Broadcast & Television Receivers vy BTR-6 n 1 May 1960 
p 17-20. Automatie gain control of IF amplifier achieved by 
use of large resistance in external collector-to-emitter circuit 
of controlled transistor; increase in emitter current, beyond 
value that corresponds to maximum gain, results in decreased 
gain as consequence of reduced collector voltage; neutraliza- 
tion of three transistors in IF amplifier discussed. 

Transistorized Deflection Cireuits for 110° Picture Tubes, 
R.L.SAGER, G.STRACHANOW, G.W.FYLER. IRE—Trans on 
Broadcast & Television Receivers v BTR-6 n 2 July 1960 
p 3-9. Problems encountered in applying transistors to TV 
deflection circuits are described; it is shown that transistors 
are capable of supplying with good efficiency and reliability 
deflection and h-v power for large, wide angle picture tubes. 


Transistorized FM and TV Limiter Design and Performance, 
C.R.GRAY, T.C.LAWSON. IRE—Trans on Broadcast & Tele- 
vision Receivers v BTR-6 n 2 July 1960 p 10-14. Feasibility of 
using transistor limiters at 4.5 and 10.7 Me is demonstrated; 


TELEVISION RECEIVERS—Continued 


circuits described have good AM rejection, provide power gain, 
produce sufficient power output to drive discriminator circuit, 
and have limiting ranges of over 70 db, thereby eliminating 
nonlinear feedback effect between collector and base of 
transistor. 

Transistorized Portable Television Receiver, A.R.CURLL. 
IRE—Trans on Broadeast & Television Receivers v BTR-6 
n 1 May 1960 p 9-16. Receiver uses CRT with low deflection 
angle and small tube face to conserve power; magnification 
is used to obtain desired viewing area; design of tuner, IF 
amplifier, sound system, syne separator and noise switch. 


Transistorized Vertical Scan System for Magnetic Deflection, 
F.L.ABBOUD. IRE—Trans on Broadeast & Television Re- 
ceivers v BTR-6 n 1 May 1960 p 33-8. Deflection system 
developed to scan 90°, 14 in. picture tube at 14 kv accelerating 
voltage; system consists of two transistors in common-emitter 
multivibrator to form vertical oscillator, one as driver and 
one as output transistor; power is supplied to system from 
12 v d-e source. 

Unique Design Considerations for Transistorized T.V., Ibe 
MATTINGLY, A.MASSMAN., IRE—Trans on Broadcast & Tele- 
vision Receivers v BTR-6 n 2 July 1960 p 40-4. Design con- 
siderations involved in development of 19 in. ules transistorized 
portable television receiver are given ; operating characteristics 
of receiver are discussed, and some of design problems which 
are unique in nature are described in detail. 

Video Processing Cireuits of All Transistor Television Re- 
ceiver, C.D.SIMMONS, C.R.GRAY. IRE—Trans on Broadcast 
& Television Receivers v BTR-6 n 1 May 1960 p 25-32. Circuits 
which process detected video signal and extract from it various 
sub-signals required by receiver; transistor requirements for 
these circuits, recommended transistors and circuits ; perform- 
ance data. 


Color. See also Television—Color ; Television Receivers—Testing. 


Vergleich des Einschwingverhaltens von Elektronik _und 
Bildroehre im Farbfernsehen, P.NEIDHARDT. Elektronische 
Rundschau v 13 n 11 Nov 1959 p 399-408. Comparison of elec- 
tronics and picture tube build-up in color TV; distinction is 
made between transient phenomena in receivers which are 
omnipresent electronic and electronoptical phenomena dis- 
torting hue and changing luminance, and those generated by 
commotion scenes originating from phosphor inertia of tube 
screen; empirical relations. 


Deflection Yokes. Vykhodnoi kaskad vertikal’noi razvertki, Yu. 


ILSEREBRYAKOVYV. Elektrosvyaz v 14 n 1 Jan 1960 p 32-9; 
see also English translation in Telecommunications n 1 1960 
p 45-56. Output stage for vertical scanning; vertical deflection 
stages with transformer output used in modern television 
receivers ; calculation of basic elements. 


Manufacture. See also Radio Equipment—Printed. 


Fasteners Serve as TV Components. Assembly & Fastener 
ing v 1on 11 Aug 1959 p 39-40. To solve mass assembly 
problems, and to facilitate rotating 18 VHF and UHF printed 
circuits of television all-channel steptuner, spring clip links 
were developed which act as components by engaging each 
end of strip boards and interlocks with clips on next board 
thereby forming 18-board link chain; clips lock on boards 
under live spring tension and will not loosen or shake off; 
feature is ease of assembly and servicing. 


Quantity Production of Television Receivers, A.W.ASTROP. 
Machy (Lond) v 97 n 2491 Aug 10 1960 p 339-43. Description 
of very efficient methods employed at Coventry works of 
General Electric Co, in production of printed circuit boards, 
assembly of components of boards, and building-up of com- 
plete television receivers; one receiver can be turned out 
every 30 sec. 


Television Receiver Production in Japan, R.E.GREEN. 
Machy (Lond) v 97 n 2502 Oct 26 1960 p 932-40. Methods 
employed by Matsushita Electric Industrial Co; fabrication of 
components and their assembly described; production rate is 
60,000 sets per mo and it is steadily rising. 


Packaging. See Packaging. 
Picture Quality. See Television—Picture Quality. 


Plastics. See Plastics—Molding; Television Receivers—Tuners. 
Portable. See Television Receivers—Circuits ; Television Receiv- 


ers—Tuners. 


Remote Control. High Sensitivity Ultrasonic Microphone, P. 


DESMARES, R.ADLER. IRE Nat Convention Ree v 7 pt 7 
(Audio, etc) 1959 p 103-8. Microphone is important component 
in system using ultrasonic signal transmission for remote 
control of television receivers; highly efficient ultrasonic 
microphone is described that uses modified ceramic piezoelectric 
resonator that incorporates second mechanical resonator to- 
gether with two acoustical matching elements. 

New TV Remote Control Package, Transistorized for Com- 
pactness, R.WOLFF, M.MARKS. IRE—Trans on Broadcast & 
Television Receivers v BTR-6 n 2 July 1960 p 35-9. Design 
of ultrasonic remote-control receiver is discussed with specific 
reference to noise immunity, efficient power detection of 
selected frequencies, variation in transistor characteristics, 
temperature, and power consumption. 


THE ENGINEERING INDEX—1960 


1485 


Testing. 


Transistors. 


Tuners. 
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Pneumatic Ultrasonic Transmitter for Low-Cost Remote 
Control, P.W.TAPPAN, A.G.VACCARO, L.BABCOCK. IRE— 
Trans on Broadcast & Television Receivers v BTR-6 n 2 July 
1960 p 31-4. Newly developed transmitter is capable of generat- 
ing high-output 40 ke tone burst for wireless television remote 
control; design parameters, circuit design, and operating 
results are discussed. 


Geraet zur Erzeugung von Farbbalken nach der NTSC- 
Norm, G.BOLLE. Elektronische Rundschau v 14 n 3 Mar 
1960 p 85-6. Color bar generator for NTSC TV standard; in 
generator for testing color TV receivers color bar signal is 
directly derived from luminance and chrominance signals; 
time of transition between any two color bars can be kept 
less than 0.1 us. 


IRE Standards on Television: Methods of Testing Mono- 
chrome Television Broadcast Receivers, 1960. IRE—Proc v 48 
n 6 pt 1 June 1960 p 1124-54. Procedures for measurement of 
performance characteristics of picture and sound sections of 
television receivers. IRE Standard 60 IRE 17.S1. 


i c See also Television Amplifiers ; Television Receivers 
—Circuits; Television Receivers—Remote Control; Television 
Receivers—Tuners. 


14” Direct View Transistorized Television Receiver, C.R. 
GRAY. Semiconductor Products v 2 n 12 Dee 1959 p 23-30. 
Completely transistorized, battery operated 14 in. direct view 
television receiver; total power consumption is 25 w; overall 
sensitivity and picture quality are comparable to commercially 
available tube receivers; field tests indicate set operates well 
under varying signel levels. 


Design Notes on Transistorized VHF T.V. Tuner, P.V. 
SIMPSON, V.MUKAI. Semiconductor Products v 3 n 3 Mar 
1960 p 35-42. Design, development, and production of tuner; 
tuner employs three madt transistors in conventional RF 
amplifier, mixer, oscillator arrangement; data is given to show 
that noise and gain performance of tuner is comparable to 
that of vacuum tube tuner employing pentode RF tube. 


Design of Experimental Tuners for Bands IV and V, K.H. 
SMITH. Television Soc—J v 9 n 3 July-Sept 1959 p 103-14 
(discussion) 123. Design and construction of UHF tuners for 
Band IV (470 to 585 mc) and Band V (610 to 360 Mc); 
measurements of gain, noise factor, and input impedance on 
various types of experimental tuners are presented, and 
advantages and disadvantages of each pointed out. 


Designing TV Tuners With Mesa Transistors, H.F.COOKE. 
Electronics v 33 n 15 Apr 8 1960 p 64-9. Specially developed 
diffused-base mesa transistors permit design of tuners with 
noise performance equal to that obtained in tube tuners; 
complete design procedure for r-f amplifier, mixer and oscil- 
lator stages is given. 


One-Tube Oscillator Mixers for TV and F-M Tuners, E.H. 
HUGENHOLTZ. Electronics v 33 n 3 Jan 15 1960 p 76-9. 
Single tube oscillator mixer circuits having no buffer between 
oscillator section and r-f stage are prone to frequency pulling 
and radiation into antenna; two single tube circuits offering 
improved performance described; first uses single tube with 
addition of tuned circuits to cancel unwanted coupling; second 
is similar to first, but uses semiconductor diodes for mixing. 


Permittivity Characteristics of Alkyds in Relation to Their 
Use in T.V. Tuners, A.L.ASHTON, D.M.WALKER. Brit Plas- 
tics v 33 n 3 Mar 1960 p 110-14. Alkyds offer better combina- 
tion of adequate mechanical strength, good dimensional 
stability, good heat resistance, suitable electric properties, 
uniformity of properties, and of molding characteristics than 
any other thermosetting material now available; reinforced 
alkyds with improved permittivity stability available for new 
small tuners; simple test method developed for examining 
permittivity stability. 


Printed Circuit Production for Television Tuner, P.C.GAN- 
DERTON. Brit Instn Radio Engrs—J v 20 n 4 Apr 1960 
p 290-2. Use of printed circuit techniques in main chassis 
and coils of turret tuner has resulted in far greater consistency 
of production than with wired tuners: method of preparing 
basic etched circuit, assembly, dip soldering and cleaning are 
described. 


Transistor TV Tuner with 4.5 DB Noise Figure, C.D.SIM- 
MONS, J.SPECIALNY, A.SFREDDO. IRE—Trans on Broad- 
east & Television Receivers v BTR-6 n 2 July 1960 p 67-71. 
Characteristics of experimental madt transistor designed for 
TV RF amplifier applications are presented, together with 
prototype VHF tuner designed to take advantage of perform- 
ance capabilities of these experimental transistors. 


Transistorized Tuners for Portable Television, V.MUKAI, 
P.V.SIMPSON. Electronics v 33 n 12 Mar 18 1960 p 76-8. 
Microalloy diffused-base transistors used in tv tuner design 
give 18-19 db power gain at 210 Mc with 12 db noise factor ; 
these characteristics make tuner satisfactory for use in por- 
table receiver applications. 


Transistorized TV and FM Tuners, K.WITTIG. Semiconduc- 
tor Products v 3 n 7 July 1960 p 19-25. Design considerations 
for VHF front ends using madt and mesa transistors as RF 
amplifiers, mixers, and oscillators; both common emitter and 
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common base configurations are compared as to their charac- 
teristics and suitability; input and interstage matching are 
discussed together with age methods and their effect on band- 
pass characteristics. 
TELEVISION RELAY SYSTEMS 
See also Radio Relay Systems ; Telephone Cables—Submarine. 


Common Carrier Multi-Channel Television Wire Broadcasting 
System, K.A.RUSSELL, F.SANCHEZ. Brit Instn Radio Engrs 
—J v 20 n 7 July 1960 p 497-512. Basic features of television 
relay system earrying four television and four radio programs 
are discussed ; operation of main receiving station and repeater 
equipment is explained; information is given regarding various 
types of cable and matching networks. 

Equipments de faisceaux hertziens dans la bande 3800- 
4200 MHz, J.DASCOTTE. Onde Electrique v 39 n 391 Oct 
1959 p 769-84. 3800-4200 Me radio link equipment used in new 
television link recently installed between Lille, France and 
Folkestone, England; French apparatus includes many novel 
features ; in particular same mounting is used at both terminal 
and repeater stations. 


Experience with Long-Distance Television Fields Used for 
Retransmission, W.L.BRAUN. AIEE—Trans vy 78 pt 1 (Com- 
munication & Electronics) n 45 Nov 1959 p 594-6. Empirical 
investigations concerning long-distance (100-150 mi) very high 
frequency propagation, capable of wide band performance; 
use of these fields as signal sources for community antenna 
system and television station. Paper 59-674. 


Installation and Operational Aspects of Private Television 
Microwave System, A.SHELTON. IRE Nat Convention Rec 
v 7 pt 7 (Audio, etc) 1959 p 188-97. Problems of installation, 
operation, and maintenance of 165 mi, six hop private inter- 
city television relay are reviewed; system connecting Louis- 
ville, Ky to Nashville, Tenn, was during its operation, longest 
privately operated television relay system in country; descrip- 
tion of layout and facilities. 

Control. See also Signal Generators—Transistor,. 


Remote Control of TV Microwave Equipment, J.B.BULLOCK. 
IRE Int Convention Ree v 8 pt 7 (Audio, Broadcasting, etc) 
1960 p 47-54. Microwave link for TV is described that features 
remote switching of system input, remote actuation of trans- 
mitter shutdown, fault location, and remotely controllable 
reversing. 

TELEVISION STATIONS. See Television Broadcasting—Sta- 
tions. 
TELEVISION STUDIOS. See Television Broadcasting—Studios. 
TELEVISION TOWERS 
See also Television Broadcasting—Stations. 


Der 333 m hohe Fernsehturm in Tokyo, T.NAITO. Stahlbau 
v 28 n 12 Dee 1959 p 317-21. 333 m high television tower 
in Tokyo; tower of steel frame structure is shaped like 312 m 
high Eiffel tower, but required only half of amount of steel 
and bolts used in Eiffel tower; strict design requirements 
allowed maximum of plus or minus 2 to 3° of swinging at 
top of tower and required resistance to earthquakes and 
hurricanes; antenna is made of special steel alloy of given 
analysis. 

Electronically-Guided Flame-Cutter, Are Welding Build 
Precision Towers, F.T.TANCULA. Welding Engr v 45 n 1 
Jan 1960 p 48, 50. In fabrication of components for television 
tower by Dresser-Ideco Co, Columbus, Ohio, welding operations 
are performed manually with stick electrodes ; automatic shape 
cutter guided by electronic tracer; hot dip galvanizing of 
parts after welding, eliminates usual problems encountered 
when welding galvanic coated components. 

1,000-Ft. TV Mast at Mendlesham. Brit Communications & 
Electronics v 6 n 11 Nov 1959 p 784-6. To ensure best possible 
reception conditions over as wide area as possible, stayed 
antenna mast 1000 ft high and weighing 140 tons has been 
constructed at I.T.A. television transmitting station at Men- 
dlesham, Suffolk; radiation characteristics of antenna system 
given, and essential constructional features described. 


TELEVISION TRANSMISSION 


See also Radio Waves—Propagation; Television Broadcast- 
ing; Television Cables; Television Relay Systems; Television 
Transmitters. 


Delay and Transient Problems in Television Broadcasting, 
S.F.BROWNLESS. Instn Radio Engrs Australia—Proc v 21 
n 4 Apr 1960 p 253-64. Definitions of observed effects of 
transient distortion; methods of transient response measure- 
ment, and relation between transient and steady-state response ; 
different ways of specifying delay, and methods of measuring 
them; amplitude, decay, and waveform correctors. 


Effects of Frequency Cutoff Characteristics on Spiking and 
Ringing of TV Signals, A.D.FOWLER, J.D.IGLEHART. IRE 
Nat Convention Rec v 7 pt 7 (Audio, etc) 1959 p 208-16. 
Spiking and ringing of TV signals depend upon amplitude and 


delay characteristics associated with frequency cutoff of 
transmission; effects of variety of cutoff characteristics of 
both ideal and practical systems on rectangular and _ sine- 


1486 THE ENGINEERING INDEX—1960 


TELEVISION TRANSMISSION—Continued 
squared pulses are illustrated by computed waveforms ;, reduc- 
tions in transient response that can be achieved by in-band 
delay equalization and amplitude roll-off discussed. 

Energy Spectrum of Television Signal, N.K.IGNAT’EV. Tele- 
communications n 1 1959 p 25-33. English translation of 
article indexed in Engineering Index 1959 p 1401 from Elek- 
trosvyaz Jan 1959. 

Etude de la distorsion linéaire dans un systéme de trans- 
mission de télévision, K.KINOSHITA, T.YASUHIRO. Onde 
Electrique vy 40 n 398 May 1960 p 415-20. Linear distortion in 
TV transmission system; it is shown that characteristic of 
TV system of limited bandwidth, where response to signal 
wave shows minimum distortion, takes form of square law 
curve; how, in practice, decision must be made as to accept- 
ability limits of amplitude and phase variation of that charac- 
teristic. 

Field Strengths Required for Reception of Television in 
Bands I, III, IV and V. Instn Elee Engrs—Proc v 106 pt B 
(Electronic & Communication Eng) n 380 Noy 1959 p 541-4 
(discussion) 545-7. Factors involved in reception of 405 line 
television signals; statistical variation of field strength with 
antenna location over range of frequencies involved; basis 
for specification of median field strength defining nominal 
limit of service area of TV station. Paper 2816E. 

Forecasting Television Service Fields, A.H.LaGRONE. IRE 
—Proc v 48 n 6 pt 1 June 1960 p 1009-15. Propagation of 
VHF and UHF television signals over spherical, irregular 
surface such as earth; principal factors evaluated, such as, 
frequency, terrain, and vegetation; how these are included in 
new empirical method suggested for forecasting service fields 
of television stations. 

Influence of Trees on Television Field Strengths at Ultra- 
High Frequencies, H.T.HEAD. IRE—Proec v 48 n 6 pt 1 
June 1960 p 1016-20. Field studies of UHF wave propagation 
between television transmitting and receiving antennas indicate 
that typical woods are essentially opaque at these frequencies ; 
signal in presence of woods near receiving antenna appears to 
be principally that diffracted over trees; results of measure- 
ments compared with diffraction theory, and conclusions 
applied to estimation of average losses in large areas. 

Investigations into Redundancy and Possible Bandwidth Com- 
pression in Television Transmission, K.TEER. Philips Research 
Reports v 14 n 6 Dee 1959 p 501-56. Statistical, physiological, 
and psychological aspects of redundancy considered; after 
analysis of redundancy, transmission systems with narrow 
bandwidth are described in which bandwidth compression is 
effected by decrease in number of frames/sec: for practical 
realization of former method, suitable memory device is 
needed, restricted, in particular to vidicon-type camera tube. 

Maximum Bandwidth Utilization Demodulator, A.G.GAT- 
FIELD. IRE—Trans on Communications Systems vy CS-8 n 2 
June 1960 p 83-6. Carrier system for narrow-band transmis- 
sion of television or radar over telephone lines is described 
that uses new modulation-demodulation technique; system, 
which is basically amplitude modulation, makes it possible to 
use video frequency of as much as nine-tenths that of carrier. 

Method of Coding Television Signals Based on Edge Detec- 
tion, B.JULESZ. Bell System Tech J v 38 n 4 July 1959 
p 1001-20. Method described for transmitting digitalized video 
signals to reduce channel capacity from that needed for 
standard PCM; method takes advantage of inability of human 
eye to notice exact amplitude and shape of short brightness 
transients ; transmitted information consists of amplitudes and 
times of occurrence of “edge’’ points of video signals; selected 
samples coarsely quantized if they belong to high frequency 
regions, and receiver interpolates straight lines between 
samples. 

Note sur la réduction de la quantité d’information contenue 
dans une image de télévision, A.V.J.MARTIN. Onde Elec- 
trique v 39 n 388-389 July-Aug 1959 p 686-9. Reduction of 
quantity of information contained in television picture; two 
simple means of reducing this information content; quantiza- 
tion of brilliance levels of picture; method based on high 
degree of correlation existing between neighboring points; 
practical calculations, applied to 819-line French TV standard. 

Optimum Percentage Modulation of Television Signals in 
Coaxial Cable Link Systems, A.K.OKSMAN. Telecommunica- 
tions n 6 1959 p 635-48. English translation of article indexed 
in Engineering Index 1959 p 1401 from Elektrosvyaz June 1959. 

Planungsgrundlagen fuer Fernsehsendernetze im Rundfunk- 
bereich IV/V, H.FLEISCHER, W.BERNDTS. Nachrichtentech- 
nische Zeit v 12 n 11 Nov 1959 p 554-60. Planning principles 
for TV networks in broadeasting bands IV/V; detailed discus- 
sion of height-gain characteristics, transmitter radiation power 
required at frequency converters, and transmitter spacing; 
selection of sites suitable for simultaneous operation of several 
ko and sound broadcast transmitters ; proposal for 60-channel 
pian. 

Presentation of Coverage Information, D.C.LIVINGSTON. 
IRE—Proe v 48 n 6 pt 1 June 1960 p 1102-12. Two methods 
for calculating locations of boundary contours defining limits 
for various grades of television service; first is location 


TELEVISION TRANSMISSION—Continued 
probability method used by Federal Communications Commis~- 
sion; second is acceptance ratio method proposed by Television 
Allocations Study Organization. 

Problems of Transatlantic Television Transmission by Under- 
sea Cable, R.J.HALSEY, A.R.ARENDALL. Can Electronics 
Eng v 4n 4 Apr 1960 p 34-8. Problems involved in transmitting 
frequency band of 3.5 Me over transatlantic cable of some 
2000 nautical miles; also considered are possibilities of trans- 
mitting television signals over much reduced bandwidth and 
particularly, bandwidth available or likely to be available on 
transatlantic cable system. 

Reduction of Television Bandwidth by Frequency-Interlace, 
E.A.HOWSON, D.A.VELL. Brit Instn Radio Engrs—J v | 
n 2 Feb 1960 p 127-36. Simple method is described for obtain- 
ing 2:1 reduction in bandwidth of television signal by fre- 
quency-interlace technique; economy in bandwidth is achieved 
at expense of certain amount of “crawling-dot” interference, 
which is rendered relatively unobtrusive at normal viewing 
distances by filtering; however, some LI interference is 
caused by large areas of fine detail. 

Some Aspects of Television Transmission Over Long Dis- 
tance Cable Links, HMUMFORD. ATE—J v 15 n 4 Oct 1959 
p 3829-41. Basie properties of 0.875 in. diam coaxial cable and 
combined or alternative multi-channel telephony/television sys- 
tems based on it; two subjective laws, Weber-Fechner and 
Rieco’s law, on which transmission limits must ultimately be 
based, are illustrated; description of two simple guides to 
estimating frequency responses by reference to two minimum 
phase networks and extension of paired echoes method; advan- 
tages of reduced carrier level and number of synchronizing 
systems. 

Television System from Allocation Engineering Point of 
View, R.M.BOWIE. IRE—Proec v 48 n 6 pt 1 June 1960 
p 1112-21. Television allocation is technically dependent upon 
properties of television system comprising, in sequence, trans- 
mitter plant, propagation path, receiver plant and observer; 
analysis of system has led to criteria whereby service may be 
defined; these criteria have been incorporated in procedure 
for producing maps portraying selected isoservice contours 
applicable as defining boundaries of several grades of service. 

Troposcatter Communications for Intercontinental TV Trans- 
mission, E.DYKE. Soe Motion Picture & Television Engrs— 
J v 69 n 2 Feb 1960 p 81-8. Review of efforts made toward 
realizing international television; suitability of troposcatter 
with reference to feasible path lengths and reliability; recent 
developments toward obtaining satisfactory performance includ- 
ing diversity, single-sideband, variable powers and bandwidths, 
and masers; current troposcatter installation techniques illus- 
trated. 

Video Transmission Over Telephone Cable Pairs by Pulse 
Code Modulation, R.L.CARBREY. IRE—Proec v 48 n 9 Sept 
1960 p 1546-61. Experiment is described in which monochrome 
and color television signals were encoded into seven digit 
binary code and transmitted over seven pairs of regular tele- 
phone cable; results indicate potential use of this method for 
transcontinental coaxial and microwave circuits as well as for 
short-haul television circuits in metropolitan area. 


Color. See Television—Color; Television Circuits. 
Field Strength. See Television Measurements. 


Space Communications. Pictorial Data Transmission from Space 
Vehicle, J.F.BAUMUNK, S.H.ROTH. Elec Eng v 79 n 2 Feb 
1960 p 134-8; see also Soe Motion Picture & Television Engrs 
—J v 69 n 1 Jan 1960 p 27-31, Problems in line-of sight trans- 
mission posed by space communications, such as nonstationary 
terminals, astronomical distances involved, and bandwidth 
restrictions consistent with power restrictions; conflicting re- 
quirements of maximum reliability and minimum weight of 
equipment. 

TELEVISION TRANSMITTERS 


See also Radio Transmitters; Television Antennas; Tele- 
vision Broadcasting—Stations ; Television Transmission. 


Die Synchronimpuls-Abtrennstufe im Schwarz-Weiss-Fernseh- 
sender, G.COLDEWERY. Frequenz v 14 n 2 Feb 1960 p 56-8. 
Synchronous pulse cut-off stage in black-white TV transmitter ; 
circuits for synchronous suppression. 


Feeder Echo Absorber for Television Transmitters, E.S 
GLAZMAN. Radio Eng v 14 n 2 1959 p 1-20. Bnglish transla- 
ion of article indexed in Engineering Index 1959 140 
Radiotekhnika Feb 1959. ae oe ae 


High-Power Television Transmitters for Bands IV and V 
T.S.ROBSON, T.M.J.JASKOLSKI. Instn Elee Engrs—Proce 
v 106 pt B (Electronic & Communication Eng) n 80 Nov 1959 
p 528-40. Factors concerning relatively restricted coverage on 
UHF and power requirements of transmitters to offset this 
disadvantage ; choice of high-gain klystron output amplifier for 
10 kw transmitter to enable relatively low-power modulated 
fee bese to tine used in penultimate stage; BBO experimental 
ransmitter for propagation and _ televisic recepti os i 
UHF band. 22 refs. Paper 3070R. pic ta + ay 


Tetroden-Fernsehsender fuer das Band IV/V, U.FINKBEIN 
J.HOLLE, S.TOBIES, ETZ (Ed A) v 81 n'9 Apr 25 1966 
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TELEVISION TRANSMITTERS—Continued 


p 332-8. Tetrode TV transmitters for IV/V band; design and 
mode,of operation of transmitters using new RS 1052 C and 
RS _ 1032 C UHF tetrodes, constructed on building block prin- 
ciple and giving power steps of 2/0.4 kw, 10/2 kw and 
20/4 kw. 

Color. See also Television—Picture Quality. 


Kurze Darstellung der zusaetzlichen Forderungen an Schwayrz- 
Weiss-Fernsehsender bei der Uebertragung von farbigen Bil- 
dern, G.COLDEWEY. Nachrichtentechnische Zeit v 13 n 4 
Apr 1960 p 175-8. Additional requirements for monochrome 
Wa transmitters used for transmission of color TV; values 
which should be included in European standard specifications 
for such transmitters. 

Control. See Television Relay Systems—Control. 
Field Strength. See Television Measurements. 


Portable. Microwave Television Mobile Relay for Outside Broad- 
casting, J.POLONSKY. Brit Instn Radio Engrs—J v 20 n 2 
Feb 1960 p 91-102. Principal requirements of television mobile 
links are reviewed; causes of distortion introduced into trans- 
mission by link are discussed, and problem of cross-talk between 
picture and sound channels considered; equipment operating 
in 6400-6900 Mc/s band is described. 


TELEVISION TUBES. See Electron Tubes—Television. 
TELEX. See Teletypes. 
TELLURIUM 


See also Geochemistry—Selenium and Tellurium; Mineral 
Industry and Resources; Thermoelectricity. 


Mechanoelektrische Eigenschaften von Tellur-Hinkristallen, 
G.SYRBE. Annalen der Physik v 4 n 1-5 1959 p 132-9. Mechani- 
cal and optical properties of tellurium single crystals of 
definite orientation; effect of extension in direction of hex- 
agonal axis on electric conductivity and thermoelectric force 
parallel to hexagonal axis; explanation of reversible increase 
of electric conductivity and reversible decrease of thermo- 
electric force, by decrease of restricted zone width and increase 
of electron mobility. 


Recombination and Trapping in Tellurium, J.S.BLAKE- 
MORE, J.D.HEAPS, K.C.NOMURA, L.P.BEARDSLEY. Phys 
Rev v 117 n 3 Feb 1 1960 p 687-8. Semiconductor measure- 
ments on nearly perfect Te crystals; temperature dependen7ze 
of photoconductive decay time constant; data showing multiple 
trapping process; role of chemical impurities and dislocations 
as recombination centers. 

TELLURIUM THALLIUM ALLOYS 


Untersuchungen im System Tellur-Thallium, A-RABENAU, 
A.STEGHERR, P.ECKERLIN. Zeit fuer Metallkunde v 51 n 5 
May 1960 p 295-9. Investigations in tellurium thallium system 
by thermal analysis, microscope, and X-ray; discovery of 
incongruently melting compound TleTes, which forms at 238 C; 
eutectic of Te-+ TleTex, at 224 C and about 29 at.-% Tl; 
revised diagram. 

TELLUROMETERS. See Surveying Instruments. 


TEMPERATURE CONTROL. See Air Conditioning; Furnaces, 
Laboratory—Temperature Control; Heating—Control; Satel- 
lites—Temperature; Superheaters; Temperature Control Ap- 
paratus. 


TEMPERATURE CONTROL APPARATUS 


See also Air Conditioning—Control; Boiler Control; Chem- 
ical Plants—Instruments ; Counters—Electronic ; Environmental 
Chambers ; Furnaces, Heat Treating—Control; Gas Plants—In- 
struments; Glass Fiber; Instruments—Amplifiers ; Refrigerat- 
ing Machinery—Control; Thermistors ; Thermostats. 


Can You Safely Select Electronic Temperature Controls for 
Surgical Suites? G.J.THOMAS. Air Conditioning, Heating & 
Vent v 57 n 7 July 1960 p 67-9. Analysis of hazards to 
functioning and malfunctioning of electronic temperature and 
humidity control system; it is concluded that these devices 
are safe at normal operating amperage and voltage for use 
in hazardous locations in hospitals. 


L’application des équations aux différences finies au réglage 
automatique de la température des systémes a grande inertie 
thermique, J.CHALLE. Automatisme v 5 n 4, 5 Apr 1960 
p 147-53, May 187-9. Application of finite difference equations 
to automatic temperature control in systems of high thermal 
inertia; continuation of study (see Engineering Index 1959 
p 1402), to include transient conditions of n-order system 
with negative feedback, and problems pertaining to quality 
and stability of control. 


Principle of Reversed Lag Applied to On-Off Temperature 
Control, H.SUTCLIFFE. Instn Elec Engrs—Proc v 107 pt B 
(Electronic & Communication Eng) n 32 Mar 1960 p 209-15. 
How simple on-off control system for temperature control in 
enclosure can be improved by using two control elements 
completely immersed in fluid of enclosure, and therefore not 
subject to datum error; theoretical analysis of one of ele- 
ments, output signal of which is required to have lagging 
phase angle; application of principles to experimental tem- 
perature-controlled enclosure. Paper 3190 M. 


TEMPERATURE CONTROL APPARATUS—Continued 


r Semi-automatic Control System for Producing Constant Cool- 
ing Rates, L.W.PHIPPS. J Sci Instruments v 36 n 11 Nov 
1959 p 449-52. Control system for cooling, at constant rate, 
metal sample block of differential thermal analysis apparatus 
used for studying supercooling, melting and_ solidification 
phenomena in organic materials; automatically-controlled flow 
of liquid refrigerant, passing through simple heat exchanger, 
is used to cool primary liquid circulating continuously in coil 
system of block; controlled cooling rates of up to about 
2 C/min are attainable. 


Temperature Regulator for Close Temperature Control, E.N. 
HERZBERG. J Sci Instruments v 37 n 8 Aug 1960 p 285-9. 
Electronic temperature regulator for analytical oven of special 
construction ; stable temperature control with resettability of 
better than 1 C is obtained over range of 150-550 C; residual 
peaberce’ temperature fluctuations in oven are less than 


TEMPERATURE INDICATING PAINT. See Paint—Tempera- 


ture Indicating. 


TEMPERATURE MEASUREMENT 


See also Cement Kilns—Temperature Measurement; Concrete 
—Temperature Measurement; Foundries—Pyrometry; Heat 
Transfer-—Measurement; High Temperature Engineering; In- 
ternal Combustion Engines—Temperature Measurement; Metals 
Cutting—Temperature Measurement; Photography—lIndustrial 
Applications; Precision Methods and Equipment; Rockets and 
Missiles—Testing ; Satellites—Temperature ; Soils—Temperature 
Measurement; Steam Pipe Lines—Temperature Measurement ; 
Temperature Measuring Instruments; Temperature Scales; 
Thermocouples ; Tin Plate and Plating—Temperature Measure- 
ment; Wire Drawing—Temperature Measurement. 


Analysis of Temperature Fluctuations by Pulse-Counting 
Techniques, A.A.TOWNSEND. J Fluid Mechanics v 6 pt 2 
Aug 1959 p 261-71. In study of fluctuations over heated horizon- 
tal plate, system used depended on counting of electrical pulses 
generated at rate proportional to quantity being measured; 
advantage of technique is that mean values may be measured 
over time intervals of unlimited length; circuits described 
which measure mean square of fluctuating quantity, statistical 
distribution of fluctuations, mean frequency of fluctuation and 
mean product of two fluctuating quantities. 


Ein einfaches optisch-pyrometrisches Verfahren zur direkten 
Ermittlung wahrer Temperaturen gluehender Metalle, C.TING- 
WALDT. Zeit fuer Metallkunde v 51 n 2 Feb 1960 p 116-19. 
Simple method of direct determination by optical pyrometry 
of true temperature of glowing metals; method is based on 
KIRCHHOFF’s law, which states that superimposition of non- 
polarized light on radiation to be measured yields radiation 
that is equivalent to that of black body of same temperature; 
results of measurements on tungsten at 1740 K_ illustrate 
procedure. 


Freezing Points of High Purity Metals as Precision Tem- 
perature Standards—5, 6, E.H.McLAREN, E.G.MURDOCK. 
Can J Physies v 38 n 1, 5 Jan 1960 p 100-18, May p 577-87. 
Jan: Extensive thermal analyses made on 10 samples of high 
purity tin; supercooling observed on bulk samples and anomal- 
ous structures on melting curves discussed; value of 231.913 C 
(Int. 1948) was found for standard liquidus point; latter is 
easily and highly reproducible thermometric fixed point; per- 
tinence to high precision calibration of resistance thermome- 
ters. May: Freezing and melting temperature of five samples 
of lead are investigated using induced freezing technique; 
value of 327.426 C (Int. 1958) was determined for standard 
liquidus point of pure lead; liquidus point useful as reliable 
precision fixed temperature point, can be simply and easily 
attained experimentally. 

Mesure des temperatures, J.LERGALANT. Chaleur & Indus- 
trie v 30 n 410 Sept 1959 p 263-86. Measurement of tempera- 
ture; review of modern methods and instruments required for 
industrial application, particularly for automatic control and 
nuclear reactors. 


On Use of Transistors in Low Temperature Noise Thermom- 
etry, O.CELINSKI, D.K.C.MacDONALD. IRE—Can Convention 
Rec 1958 p 496-504. Use of thermal noise for measurements of 
very low temperatures; experimental investigation of d-c 
characteristics of germanium junction diodes at liquid air 
and liquid helium temperatures; noise ratio for these diodes 
is estimated theoretically, and its behavior predicted for low 
temperature. 


Recent Developments in Precise Measurement of Tempera- 
ture, H.G.BAYLEY. Instn Engrs, Australia—J v 31 n 9 Sept 
1959 p 227-9. Developments in mercury thermometers, rare- 
metal thermocouples, and platinum resistance thermometers ; 
use of triple point of water which is 0.0100 C, and is more 
convenient reference point than ‘‘zero’’ fixed point on Inter- 
national Temperature Scale. 


Resistance-Temperature Relationship of Platinum at Low 
Temperatures and Its Influence on Precision Thermometry, 
G.C.LOWENTHAL, A.F.A-HARPER. Brit J Applied Physics 
vy 11 n 5 May 1960 p 205-8. Analysis of measurements of 
yesistance as function of temperature and purity indicates that 
weaknesses in Callender-Van Dusen equation can be explained 
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TEMPERATURE MEASUREMENT—Continued 


by presence of point of inflection in resistance-temperature 
curve near 86 K; interpolation formula for temperature meas- 
urement below 90 K can be obtained, suggesting use of normal 
boiling point of neon(27.07 K) as intermediate fixed point. 
27 refs. 

Surface Temperature Measurement, W.K.MOEN. Instruments 
& Control Systems v 33 n 1 Jan 1960 p 70-3. Magnitudes and 
sources of error sometimes encountered during measurement of 
surface temperatures; effects of convection; changes in therm- 
ocouple design and in selection of wire size needed for meas- 
urement of higher surface temperatures in laboratory testing. 


Temperature Measurement and Control, E.W.JACKSON, 
W.J.A.DONNELLY. Chem & Process Eng v 41 n 4 Apr 1960 
p 139-41, 143-5, 148. Methods of measuring emf and com- 
pensating for variations of cold junction temperature; types 
of metals for thermocouple elements for measurement to 
2800 C; protecting tubes for elements; installation and main- 
tenance procedures; equipment for temperature monitoring 
and data logging for continuous chemical process plant is 
described. 

Temperature Measurements in Spherical Field: Transfer 
Co-efficients and Corrections for Thermocouples in Boundary 
Flows, W.W.SHORT, B.H.SAGE. A.I.Ch.E. J v 6 n 1 Mar 
1960 p 163-7. Study of deviation between temperature of 
thermocouple junctions and temperature of fluid surrounding 
them which arises as result of conduction along thermocouple 
leads; air temperatures in boundary flows of sphere were 
predicted from indications of thermocouple; method does not 
require independent knowledge of heat transfer coefficient 
for predicting point air temperatures from indications of 
small thermocouples. 

Temperature Standards, R.E.WILSON. Instruments & Con- 
trol Systems v 33 n 5 May 1960 p 770-2. Survey of activities 
of Nat Bur of Standards in temperature standardization and 
calibration; extension of its temperature standardization pro- 
gram toward extremes of temperature scale; temperatures 
below oxygen point; high temperatures ; ice and steam points ; 
calibration service; calibration of standard instruments. 

Temperature Standards at GE, S.C.RICHARDSON. Instru- 
ments & Control Systems v 33 n 5 May 1960 p 786-7. Features 
of temperature standards of General Engineering Laboratory 
of General Electric Co including fixed points at melting, 
freezing and boiling temperatures of pure elements and com- 
pounds, used to certify resistance thermometers and thermo- 
couples ; high temperature standards include optical pyrometers 
and tungsten lamps. 


Temperatuurmetingen op het gebied van 10° tot 10° K, 
G.A.W. RUTGERS. Electro-Techniek v 38 n 1 Jan 1960 p 
19-23. Temperature measurement in range of 10°-10° K; devel- 
opments in field of thermocouples for high temperatures and 
objective pyrometry; optical methods used for temperatures 
above 4000 K; derivation of temperature of gaseous radiator 
from band, line and continuous spectra; methods based on 
interaction of shock-wave and microwave with plasma. 16 refs. 

Thermodynamic Method of Determining Mean Temperature 
of Flowing Gas, K.A.CHUKAEV. Measurement Techniques 
(Translation of Izmeritel’naya Tekhnika) n 5 Sept-Oct 1958 
p 540-4. Method is based on interrelation of parameters of 
gas under two different dynamic conditions in one and same 
cross section of tube; thus effect of various possible stabilizing 
factors and of configuration of tube on value of temperature 
to be determined, is eliminated. 


Ueber die Messung von Flammentemperaturen, F.ROESS- 
LER. Zeit fuer Erzbergbau u Metallhuettenwesen y 13 n 2 
Feb 1960 p 74-8. Measurement of flame temperatures ; tempera- 
tures of hot black bodies; practical aspects of temperature 
measurements as applied in steel metallurgy. 

Use of Infrared Techniques in Industrial Instrumentation, 
H.L.BERMAN, G.F.WARNKE. IRE—Trans on Indus Elec- 
tronics PGIE-11 Dee 1959 p 15-20. Several fundamental con- 
cepts of infrared or thermal radiation are summarized; com- 
ponents and functional parameters of radiometer are then 
described, along with applications of radiometer to industrial 
temperature measurement and control. 

Units. See Engineering—Units. 
TEMPERATURE MEASURING INSTRUMENTS 


See also Aircraft Instruments; Anemometers ; Calorimeters ; 
Low Temperature Engineering; Medical Equipment and Sup- 
plies ; Petroleum Refineries—Instruments ; Platinum and Alloys ; 
Pyrometers; Steam Pipe Lines—-Temperature Measurement; 
Thermistors ; Thermocouples ; Thermometers. 

Analogue-Digital Converter with Long Life, R.L.G.GILBERT, 
Brit Instn Radio Engrs—J v 20 n 7 July 1960 p 529-35. 
Instrument for converting small voltages generated by thermo- 
couple to digital representation of corresponding temperature 
in degrees centigrade is described; conversion is performed 
at input level, thus eliminating need for d-c amplifier with 
stable gain. 

Compensating Thermocouple Potentiometers, J.ZDZIEBOR- 
SKI, R.E.POST. Electronic Equipment Eng v 8 n 5 May 
1960 p 81-3. Thermocouple potentiometer bridge circuit is 
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varied with cold junction temperature to cancel out variations ; 
circuit is derived from self-balancing potentiometer; design 
equations given. 

Do You Really Know How Hot it Is? Steel v 146 n ll 
Mar 14 1960 p 94-9. Principles of operation and application 
of various temperature measuring devices are discussed as aid 
in evaluation of various methods ; thermometers, electric meas- 
uring devices (thermocouples), pyrometriec cones, radiation 
sensing devices, optical pyrometers, and others are described. 

High Temperature Measurement, V.G.SHAW. Instruments & 
Control Systems v 33 n 1 Jan 1960 p 58-61. Discussion of 
four types of devices commonly used for high-temperature 
measurement, including thermocouples, total radiation, bright- 
ness (optical) pyrometer and two-color pyrometer, to help 
user select best one for his particular problem. 

How Accurate Are Your Temperature Transducer Calibra- 
tions? A.B.KAUFMAN, W.E.DREES. Instruments & Control 
Systems v 32 n 11 Nov 1959 p 1682-5. Techniques for accurate 
temperature transducer calibration, including consideration 
of thermometer immersion, thermocouple type, bath type, 
bridge faetors and reference temperatures. 

New Equipment for Checking Heat-Power Instruments, A.N. 
GORDOV, A.M.BRODKII, M.S.KAYANDER, A.L.SKRAGAN. 
Measurement Techniques (Translation of Izmeritel’naya Tekh- 
nika) n 6 Nov-Dec 1958 p 674-80. Apparatus for testing 
thermocouples and resistance thermometers particularly for 
measuring electrical quantities, in checking temperature data 
transmitters of thermocouples and resistance thermometers ; 
device for checking secondary instruments such as automatic 
electronic potentiometers and bridges, millivoltmeters, ratiom- 
eters, ete; d-c resistance can be measured by means of this 
device. 

New Method of Absolute Temperature Measurement, A.D. 
BRODSKII, A.V.SAVATEEV. Measurement Techniques (Eng- 
lish translation of Izmeritel’naya Tekhnika) n 5 May 1960 
p 397-402. Method is based on amplitude discrimination and 
counting of number of thermal noise voltage pulses, as depend- 
ent on value of absolute temperature of resistor; relation is 
given between absolute temperature and number of pulses 
per unit time at known value of discrimination threshold ; 
sensitivity of method increases with decreasing temperature. 

Resistance Temperature Detectors, V.W.ROSE. Instruments 
& Control Systems v 33 n 5 May 1960 p 790-8. Advantages of 
resistance temperature detector over other non-radiation-type 
electric temperature-sensing devices available to instrument 
engineers for remote temperature measurement, such as 
thermocouples and thermistors; principles of operation, ma- 
terials and design of resistance temperature detectors; high 
temperature resistance thermometry. 

Suitability of Carbon Resistors for Field Measurements of 
Temperatures in Range of 35° to 100° R, A.C.HERR, H.G. 
TERBEEK, M.W.TIEFERMANN. NASA—Tech Note n D-264 
Feb 1960 16 p. Use of liquid hydrogen as rocket fuel intro- 
duced instrumentation problems such as measurement of 
extremely low temperatures involved; methods are presented 
for using carbon composition resistor to measure temperature 
in range of 85 to 100 R to accuracy of 1% of absolute 
temperature; characteristics of resistor as sensing element and 
circuitry suited to field type instrumentation. 

Survey of Temperature Measuring Techniques, W.A.SEATH- 
ERTON. Brit Communications & Electronies v 6 n 10 Oct 
1959 p 700-9. Basie capabilities and limitations of various 
techniques for measuring temperature reviewed; expansion 
thermometers, electrical resistance thermometers, thermocouple 
pyrometry, non-contact methods, and change of state testing 
bodies are among techniques considered. 

Temperature Measuring Devices, J.J.COMBES. Automation 
Vv 7. n 5 May 1960 p 87-95. Operating principles, advantages, 
limitations, and applications of many available types of tem- 
perature measuring devices, such as direct, indirect and 
discrete measuring instruments; automatic control problems. 

Temperature-Probe Response Time, A.B.KAUFMAN. Instru- 
ments & Control Systems v 33 n 5 May 1960 p 804-7. Proposal 
to rate, as industry standard, transducer response time in 
terms of 63% and 90% recovery of step-function temperature 
change for three liquid media—static water, liquid argon, and 
ambient air to liquid argon; gas-media probes should be 
rated similarly for static and dynamic air conditions. 

Time Response Characteristics of Temperature Sensors, M.D. 
SCADRON. SAE—Paper n 158H for meeting Apr 5-8 1960 
9 p. In order to better evaluate ability of thermocouple type 
sensor to accurately respond to changes in environment 
temperature, techniques are presented to determine how fast 
sensor will respond to changes in medium temperature when 
it can transfer heat by conduction, radiation and forced 
convection; how time constant is affected by choice of wire 
is shown. 

Ueber die Kignung von PbS-Photowiderstaenden fuer Strah- 
lungstemperaturmessungen oberhalb 50°C, W.LOEBEL. Zeit 
fuer Messen, Steuern, Regeln v 2 n 8 pt 2 Dee 1959 p 339-45. 
Suitability of PbS photo-resistors for measurement of radiation 
temperature above 50 ©; experimental study of sensitivity 
and spectral sensitivity distribution of such resistors. 
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Using Nuclear Resonance to Sense Temperature, C.DEAN. 
Electronics v 33 n 28 July 8 1960 p 52-4. Instrument for 
temperature telemetry is described which is based on concept 
that RF energy absorbed by chlorine molecule depends on its 
temperature ; although this method has certain disadvantages 
it is useful if long-term series of measurements at inaccessible 
spot are required. 


Ustanovka dlya termicheskogo analiza, V.V.PUDIKOV. Za- 
vodskaya Laboratoriya v 25 n 6 1959 p 748-9; see also English 
translation in Indus Laboratory v 25 n 6 June 1959 p 778-80. 
Equipment for thermal analysis; equipment is based on use of 
electronic potentiometer which records simultaneously three 
curves, and comprises differential thermocouple, optical am- 
plifier, electronic potentiometer and heating device; sensitivity 
is 2 uwv/mm and can be increased. 

Heat Lag. See Heat Transfer—Measurement. 
Recording. See also Instruments—Recording. 


Multipoint Digital Temperature Recorder with Punched Tape 
Output, T.S.HOLDEN. J Sci Instruments v 37 n 8 Aug 1960 
p 269-72. 65 point potentiometric recorder gives its output 
in binary form on punched tape directly suitable for use with 
digital computer; instrument operates intermittently, and 
provides reference times and parity and logical sum checks 
with other data on output tape; instrument may be readily 
adapted to other applications. 


Standards. Specification for Thermographs (Bimetallic Type) 
for Air Temperatures within Range 0°F to 140°F (—20° to 
60°C). Brit Standards Instn—Brit Standard n 3231 1960 7 p. 
Standard specifies design and construction of thermographs for 
general and marine use; instrument comprises bimetallic ele- 
ment, response of which to temperature changes controls 
movement of pen, and clock driven drum carrying chart on 
which pen movement records against temperature scale. 


TEMPERATURE SCALES 


See also Temperature Measurement. 


Homologous Temperature Scale for Metals, J.H.WEST- 
BROOK. Metal Progress v 78 n 3 Sept 1960 p 100, 100B. Based 
on principle that metallic elements behave similarly in accord- 
ance with their absolute melting points, data sheet presented 
can be used in design of experiments on creep, recrystalliza- 
tion, sintering of powders and other properties which are 
temperature dependent. 


1953 Het Scale of Temperatures, F.G.BRICKWEDDE, H.van 
DIJK, M.DURIEUX, J.R.CLEMENT, J.K.LOGAN. US Bur 
Standards—J Research—Physics & Chem y 64A n 1 Jan-Feb 
1960 p 1-17. Generally used practical scale of temperatures 
between 1 and 5.2 K is Het vapor pressure scale based on 
accepted vapor pressure equation or table; table resulted from 
consideration of all reliable He* vapor pressure data obtained 
using gas, paramagnetic susceptibility, and carbon resistor 
thermometers; scale approved as international standard for 
thermometry. 


TEMPERATURE STANDARDS. See Temperature Measurement. 
TEMPERING. See Steel Heat Treatment—Tempering. 
TENNESSEE VALLEY AUTHORITY 


See also Canals-—Locks; Dams, Gravity—Tennessee Valley ; 
Electric Transmission; Steam Power Plants—Tennessee Val- 
ley Authority. 

Tennessee Valley Authority—Annual Report for Year Ended 
June 30 1959 245 p. Available from Supt Documents, Wash- 
ington 25, D.C. $1.00. Steam electric construction, new hydro- 
electric capacity, transmission system construction, and project 
planning, multiple use system in operation; power program ; 
fertilizer development and agriculture; forestry growth; tribu- 
tary watershed activities; financial statements, and statistics, 
power contracts, and agreements. 


TENSIOMETERS. See Magnetic Measuring Instruments; Soils 
—Testing. 


TERAMIN. See Flue Gases—Treatment. 


TERMINALS. See Ferry Terminals; Motor Bus Terminals; 
Petroleum Pipe Lines—Terminals. 

TERMINOLOGY. See Computers—Terminology; Electrical En- 
gineering—Terminology ; Geology—Terminology ; Materials Test- 
ing—Terminology ; Semiconductor Devices—Terminology ; Space 


TESTS AND TESTING. See references and cross references 
under Materials Testing; Metals Testing; Steel Testing. 


TETRAMETHYL LEAD. See Automotive Fuels—Additive Com- 
pounds. 


TETRAPODS. See Breakwaters. 
TEXTILE AUXILIARY MATERIALS 


See also Dyes and Dyeing; Starch; Surface Active Agents; 
Textiles—Printing. 

Alphabetical List of New Products Developed Since Novem- 
ber 1958. Am Dyestuff Reporter v 48 n 25 Dec 14 1959 p 67-98. 
List of products for textile processing is divided into three 
separate sections covering chemicals, coloring materials and 
equipment; each section is arranged alphabetically according 
to name of supplier, and short description given for each 
product listed. 

TEXTILE FABRICS. See Textiles. 
TEXTILE FIBERS 


See also Cotton Fibers; Fibers; Glass Fiber; Jute; Rayon; 
Wool; Yarn. 


Direct Nitration of Flax and Jute, M.LEWIN, J.A.EPSTEIN. 
Textile Research J vy 30 n 7 July 1960 p 520-3. Samples were 
nitrated for 4% to 72 hr; crude nitrate was separated into three 
fractions, first consisting of nitrated a-cellulose, second of 
nitrated hemicellulose, and third containing both; results are 
given for per cent nitrogen, degrees of polymerization and 
a-cellulose. 

Discussing Van Wyk’s Theory Concerning Compression of 
Fibrous Mass, K.WAKAYAMA, T.HATTORI. Textile Machy 
Soc Japan—J v 5 n 1 June 1959 p 25-30. Van Wyk’s theory 
is refuted on ground that it ignores substantial thickness of 
fiber; formula applicable to elemental thin layer of any 
height in compressed specimens is suggested, and it is shown 
how constants in formula can be expressed by attributes of 
fibers constituting specimen; results are for wool, cotton, and 
rayon. 

Entropy Stress Study of Various Textile Fibers, S.L.DART. 
Textile Research J v 30 n 5 May 1960 p 372-80. Study of 
entropy force of natural rubber, various synthetic, cellulose 
and protein fibers at room temperature; relative importance 
of entropy and internal energy forces is shown with some 
illustrations of use of these quantities in understanding fine 
structure of polymers; effects of extension and godet stretch 
on some samples are shown. 


Properties of Textile Materials—8, D.A.CLIBBENS. Textile 
Inst—J v 50 n 9 Sept 1959 (Proc Sec) p P522-42. About pH; 
article was written in 1941, when some requirements of pro- 
posed specifications for pH of cotton would have increased 
difficulty of technical processing without compensating advan- 
tage, which was due to inadequate appreciation of significance 
of pH; pH is presented first as arbitrary scale for measuring 
acidity and alkalinity, then essential concepts, and measure- 
ments, are introduced. Pt 7 indexed in Engineering Index 
1959 p 1403. 


Properties of Textile Materials—9, 10, 11, F.O.HOWITT. 
Textile Inst—J v 51 n 3, 5, 7 Mar 1960 (Proce Sec) p P120-40, 
May p P238-48, July p P321-5. Mar: Chemical attack of 
textile fibers, Pt 2—Pyotein fibers: (A) Wool (Pt 1 indexed 
in Engineering Index 1957 p 1153); physical and chemical 
composition; action of acids, alkalies, reducing agents, salt 
solution, organic solvents, ete. May: (B) Silk fibroin; concern 
is restricted to fibroin of Bombyx mori, and amino acid 
composition is shown; action of acids, alkalis, oxidizing agents, 
salt solutions, organic solvents, etc, is considered. July: (C) 
Regenerated proteins; structure of proteins and amino acid 
composition ; types and characteristics of casein, groundnut, 
maize (zein), and soya bean protein fibers produced. 


Strength of Fibre Bundles and Tops, D.A.ROSS. Textile 
Inst—J v 51 n 6 June 1960 (Trans Sec) p 1T240-59. Strength 
tests were carried out on bundles of both man-made and 
wool fibers withdrawn from tops and on tops themselves ; 
Goodbrand pendulum autographic yarn strength tester with 
range of 0.200 lb was used; results are given in four separate 
sections according to type of fiber of bundle or top; experi- 
ments were aimed at forming basis for interpretation of greasy 
wool staple strength measurements. 


Tables of Denier Numbers and Filament Counts of U.S. 


Flight—Terminology ; Vacuum and Vacuum Equipment—Term- Man-Made Yarns and Fibers—1959, H.G.JANNER. Modern 

inology. Textiles v 40 n 9 Sept 1959 p 87-95. Tables are for cellulosic 
TERMITES. See Concrete—Termite Proofing. and non-cellulosic yarns, and cover staple and tow. 

: il Products. Theoretical Analysis on Spectral Density of Random Slivers, 

PCS arecmie ee: celvouit a Ns 5 K.FUJINO, S.KAWABATA. Textile Machy Soe Japan—J v 5 

TERRESTRIAL MAGNETISM. See Earth—Magnetism. n 1 June 1959 p 1-9. It is assumed that all fibers are straight 


and parallel to sliver axis, of constant thickness, and arranged 


* c ale testing 7. Tex CO! c : 
TERYLENE. See Electric Insulating Materials—Testing e SE Rue “Acéordilie to statistic process: function is! fommu- 


leah ibetrasevnsnene lated to express sliver thickness, and its spectral density 
TESTING APPARATUS. See Electric Testing Apparatus ; Ma- calculated by Fourier transformation; random slivers are 
terials Testing Apparatus. denoted as special case; theory is_ applicable to. control of 
Q ds sliver levelness, measurement of sliver or yarn irregularity, 

TESTING LABORATORIES. See Materials Testing Labora- drafting and theory of blending. 


tories; Research Laboratories; also cross references under 


Laboratories Analysis. See Microscopic Hxamination. 
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TEXTILE FIBERS—Continued 
Blending. See Textiles—Mixed. 
Dyeing. See Dyes and Dyeing. 


Friction. Friction of Fibre Assemblies, J.D-HUFFINGTON, 
H.P.STOUT. Wear-Usure-Verschleiss v 3 n 1 Jan 1960 p 26-42. 
It is shown that for number of natural and synthetic fibers 
contact between surfaces during sliding produces deformation 
of asperities such that area of contact at single asperity on 
adhesion theory of friction varies with load w as w™, where m 
is 0.6; investigation of number of types of fiber assembly; 
pertinence to polymeric materials. (In English). 


Identification. See Textile Fibers—Synthetic. 
Microscopic Examination. See also Textile Fibers—Synthetic. 


Elektronenoptische Untersuchungen zur Erforschung des 
Feinbaues der Textilfasern, O.WAELCHLI. Schweizer Archiv 
v 26 n 5 May 1960 p 191-9. Electron optical investigations to 
study fine structure of textile fibers; summary of present 
state of knowledge, mostly based on literature; reproduction 
and discussion (including methods of specimen preparation) of 
electron micrographs of vegetable (cotton, ramie, sisal), syn- 
thetic (superpolyamide), and animal (wool) fibers; relation 
between fiber texture and properties. 22 refs. 


Mixed. See Dyes and Dyeing—Mixed Fibers; Knit Fabrics; Tex- 
tiles—Mixed. 


Sprayed. See Textiles—Nonwoven. 


Synthetic. See also Cellulose; Dyes and Dyeing—Synthetic 
Fibers; Fibers; Glass Fiber; Nylon; Petroleum Products— 
Chemicals; Polymers; Rayon; Rope; Rubber, Synthetic; Tex- 
tile Fibers—Friction; Textile Finishing; Textile Industry— 
Japan; Textiles—Flammability ; Textiles—Laundering; Textiles 
—Mixed ; Yarn—Synthetic. 

Alon—New Acetylated Cellulosic Fiber, T.TAKAGI, J.B. 
GOLDBERG. Modern Textiles v 41 n 4 Apr 1960 p 49-52. Alon 
is high tenacity acetate fiber produced by acetylation of 
special high strength rayon in fibrous form with acetic 
anhydride vapor; at present it is produced in staple form 
only, but continuous filament yarns, spun yarns and woven 
and knitted fabrics may also be acetylated with accurate 
control of degree of acetylation; manufacturing process and 
fiber characteristics are described. 


Deskbook of Manmade Fiber Facts. Modern Textiles v 41 
n 9 Sept 1960 p 48-62, 66. Generic names and definitions 
established by US Federal Trade Commission; tables give 
trade names, producers, and essential properties. 


Details on Lycra Spandex Fiber. Textile World v 110 n 3 
Mar 1960 p 54-5. Commercial production of Lycra, formerly 
known as Fiber K, is expected to begin in late 1960 at Du 
Pont’s Waynesboro, Va, plant; monofilament yarn is inherently 
white, can be used undyed or can be dyed in piece; stronger 
and more durable than conventional elastic yarn, new fiber 
weighs third less, gives longer wear, and has from two to 
three times as much restraining power; it is applicable for 
foundation garments, surgical hose, ete; tables show data 
for chemical exposure tests and physical properties. 


Elaboration et évolution des textiles artificiels et synthé- 
tiques et leurs applications textiles et industrielles, N.DRISCH. 
Société des Ingénieurs Civils de France—Mémoires vy 113 n 1 
Jan 1960 p 25-39. Development of artificial synthetic textiles 
and their applications in textile and other industries ; chemical 
principles; methods of fiber formation; natural polymers 
including cellulose and protective fibers; synthetic polymers 
are either polycondensates or polymerizates; types and mix- 
tures used for clothing; list of industrial uses. 


Identification of Unknown Synthetie Fibers—3, S.G.SMITH. 
Am Dyestuff Reporter v 48 n 26 Dec 28 1959 p 23-6. Revision 
and application of micro fusion; revision includes latest 
fibers, and utilizes systematic method for identification of 25 
synthetic fibers by group separation and confirmatory tests. 
Pt 2 indexed in Engineering Index 1959 p 1404. 


Ion-Bombardment Etching of Synthetic Fibers, F.R.ANDER- 
SON, V.F.HOLLAND. J. Applied Physics v 31 n 9 Sept 1960 
p 1516-18. Ion-bombardment etching method was used to 
prepare synthetic fiber samples for study in electron micro- 
scope; characteristic etch patterns were produced on drawn, 
undrawn, and spherulitic fiber samples, as polymers and 
nylon 66; method should be of great value in extending 
usefulness of electron microscope in polymer research, 


Mechanical Properties of Terylene Fibers Under Various 
Temperatures and Humidities, S.YAMAGUCHI. Textile Machy 
Soc Japan—J v 5 n 2 Dee 1959 p 14-20. Mechanical Properties 
including tension, creep and recovery were investigated as 
single filaments at various temperatures from ) to 60 CG and 
humidities of 380 to 90% relative humidity; compared to 
various other fibers, tenacity is of highest class like that of 
nylon, time rate of creep elongation is small as in cotton, 
recovery rate of elongation is highest yet elongation is 
moderate, susceptibility to humidity effects is slight. 


Production of Man-Made Fibers, S.L.HAYES, Jr. Am Dye- 
stuff Reporter v 49 n 10 May 16 1960 p 77-82. Examples of 
processing methods for wet spinning of rayon, melt spinning 
of nylon, dry spinning of Orlon, and melt spinning of Dacron; 
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diagrams show production sequences; quality control meth- 
Baas possible future trends are discussed on basis of fibers 
recently developed. 5 Ra op 

Russian and Satellite Research and Development in Field o 
Synthetic Fibers, R.C.LAIBLE, L.I.WEINER. Textile Research 
J v 30 n 4 Apr 1960 p 239-48. At least Enant, Ftorlon, and 
Vinitron have no counterparts in United States or Great 
Britain; some others are so closely related to Western fibers 
that degree of originality cannot be ascertained ; East German 
work on hollow fibers and conjectural Latvian use of 2-methyl 
piperszine for preparation of new polyamides show possible 
contribution of satellite countries. 44 refs. 

Surge of New-Fiber Activity Reflected in 1959 Man-Made- 
Fiber Table, W.G.ASHMORE. Textile World v 109 n 9 Sept 
1959 p 69-88. Information on new fibers of commercial impor- 
tance, production trends, and principal synthetic fiber pro- 
ducers in United States; tables of properties for various 
fibers. 

Textile World’s Man-Made-Fiber Table—1960 Supplement. 
Textile World v 110 n 8 Aug 1960 p 37-48. New fibers, for 
which information on properties and characteristics is given, 
are Avril, Avlin, Corval, Topel, Zantrel, Arnel 60, Fortrel, 
Vycron, Rhovyl, Lycra, Vyvrene, and Merinova; notes on older 
synthetic fibers and plant projects in connection with them 
are included. 

Vinal—1l. What it is—What it can do, R.D.WELLS, W.H. 
HINDLE. Modern Textiles v 50 n 11 Nov 1959 p 51-8. ltvis 
suggested that unless more definitely specified, “vinal’’ and 
older term ‘‘vinylon’’ may be assumed synonomous for general 
chemical classification; under Federal Trade Commission rul- 
ing ‘‘vinal’’ is established as official generic term and de- 
fined to cover fibers containing at least 50% by weight of 
vinyl alcohol units and at least 85% in total of aleohol and 
acetal units; some sub-types, processing, and end uses are 
described. Before Am Assn Textile Technology. 


Testing. See also Textile Measuring Instruments; Textiles— 


Testing ; Yarn—Testing. 

Diffraction Method for Measurement of Diameter Changes 
in Strained Fibres, V.V.DAVIS. Textile Inst—J v 50 n 12 
Dec 1959 p 688-94. Method has been devised for measuring 
change in diameter of single fibers with strain, based on 
change in spacing of diffraction pattern produced by fiber ; 
results were obtained with black nylon and Terylene at 65% 
relative humidity and 68 F. 


Use of Textile Machines as Research Tools, J.F.BOGDAN. 
ASME—Paper 59-A-220 for meeting Nov 29-Dee 4 1959 5 p. 
Role of textile processing machines as scientific instruments 
in fiber development programs; methods of evaluating process- 
ing behavior and case of conversion of fiber candidates into 
yarn and fabric at North Carolina State College with fac- 
similes of rating forms used for various processes, including 
weaving, winding, slashing and warping. 


TEXTILE FINISHING 


See also Cotton Fabrics—Finishing ; Dyes and Dyeing; Hat 
Manufacture; Knit Fabrics; Microscopic Examination; Tex- 
tile Auxiliary Materials; Textile Mills—Quality Control; Tex- 
tiles—Fireproofing ; Woolen and Worsted Fabrics—Finishing. 


Chemical Principles of Dyeing and Finishing, R.A.BROOKS. 
Am Dyestuff Reporter v 49 n 9 May 2 1960 p 83-6, 41. Com- 
mon textile fibers, dyes and finishing agents are described in 
terms of their most important chemical characteristics as aid 
to understanding their behavior. 


Crease Resist Process—Identification of Amino-Aldehydes, 
J.T.MARSH. Textile Recorder v 77 n 926, 927, 928, May 1960 
p 72-4, June p 58-9, July p 63-4. Methods for examination of 
samples of fabrics which have been given crease resist finish 
with view to determining reagents with which they have been 
treated. May: Test for formaldehyde; qualitative tests for 
urea, melamine, ethylene urea, triazones; spot tests for amino- 
aldehyde products. June: Chromatography and quantitative 
estimations for resin and formaldehyde content. July: Quanti- 
tative tests for formaldehydes, methylene, urea and melamine. 


For Rainwear, New Durable Water-Repellent Finish, C.G.De 
MARCO, A.J.McQUADE, S.J.KENNEDY. Modern Textiles v 
41 n 2 Feb 1960 p 50-6. Various methods and materials for 
obtaining water repellency in clothing for combat soldier; 
emphasis on new treatment developed by Quartermaster Corps, 
called Quarpel, which uses combination application of pyridi- 
nium type of repellent with fluorocarbon; test results. 


How Vulcan Produces Coated Fabrics. Textile World v 110 
n 2 Feb 1960 p 101, 104-5. Production range at Vulean plant 
of Reeves Bros, at Buena Vista, Va, includes raincoat mate- 
rial, gas meter diaphragms, and newsprint blankets; fabric 
backings in regular production include cotton, nylon, and 
Dacron; coatings are based on natural or synthetic rubber ; 
principal producing units are 23 knife coating machines and 
two calenders. 


Identification of Textile Coatings by Infrared Spectroscopy, 
F.H.FORZIATI, R.T.HITE, M.K.WHARTON. Am Dyestuff Re- 
porter v 49 n 4 Feb 22 1960 p 29-33. Specimen is separated 
into number of fractions which are identified by infrared 


Greece. 


Japan. 


Research. 
TEXTILE MACHINERY 
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spectroscopy; method provides rapid identification of most 
components of textile coatings; however, other methods are 
required for inorganic pigments which do not absorb in in- 
frared region of spectrum; tables show various materials 
found in coatings and which solvents remove them from treated 
textiles, and results for coated upholstery fabric. 


Improved Antistatic Finish—Report on Aston 123, W.GI- 
NILEWICZ, M.SCHLESINGER. Modern Textiles vy 41 n 7 
July 1960 p 50-6. Aston is polymeric material containing re- 
peating reactive sites, tertiary amines, capable of cross-linking 
with some di- or polyfunctional, relatively small, molecule; 
it is cross linked on fabric generally by heating, which forms 
electrolytic film around fiber; physical and chemical properties 
are shown for Aston 123, which is cross-linked with diepoxides ; 
peas of application of finish and properties imparted 
o fabrics. 


Permachem System—Total Environmental Control, W.W. 
BURBANK. Am Dyestuff Reporter v 49 n 14 July 11 1960 
p 35-9. Report on tests by Permachem Corp, West Palm 
Beach, Fla, made in hospital wards to determine bacteria 
present in air, bed linens and blankets, on furniture, walls, 
etc; counts were again made after spraying with Permachem 
bactericide and fungicide, and when seemingly fresh linens, 
etc, were brought into rooms; suggestion is made for in- 
corporation of durable bactericide as part of textile finishing 
operation. 


Progress in “Wash-Wear” Finishing of Cellulosic Fabrics, 
T.J.CRONIN, Jr. Am Dyestuff Reporter v 49 n 11 May 30 
1960 p 27-9, 36. Present status of finishing of cotton and 
rayon fabrics including recent developments in creaseproofing 
agents; limitations of finishes are considered from standpoint 
of pebrovements which may be forthcoming from current 
research. 


Progress Report on Chemical Treatment and Finishing, R.W. 
PINAULT. Textile World v 110 n 3 Mar 1960 p 75, 77, 79, 81. 
It is suggested that improvements in existing processing meth- 
ods rather than any radical new developments keynote recent 
trends in textile processing; basic research on fiber structure, 
dye behavior, effect of various chemical on all fibers, etc, con- 
tinue to result in better work and lower costs; current prac- 
tices are considered for preparation and bleaching, heat 
setting, dyeing, printing and finishing. 

Relation of Wet and Dry Crease Recovery to Wash-Wear 
Behavior, R.STEELE. Textile Research J v 30 n 1 Jan 1960 
p 37-46. Chemical changes in cellulose fiber which lead to 
various wet/dry crease recovery ratios; covalent cross linking 
of dry fiber enchances both wet and dry recovery; water sensi- 
tive links between cellulose chains can give high dry and low 
wet crease recovery; cross linking reactions carried out when 
fiber is wet and swollen lead to higher degree of intrachain 
reaction. 25 refs. 


Water-Repellent Treatment of Textiles with Silicones: Stud- 
jes on Mechanism of Gelling-Type Processes, J.A.C.WATT. 
Textile Inst—J v 51 n 1 Jan 1960 (Trans Sec) p T1-16. Reac- 
tions involving polymethylsiloxane and some metallic salts 
were studied by measuring rate evolution of hydrogen from 
systems under various conditions; in presence of water, reac- 
tion proceeds by rapid alkaline hydrolysis followed by slow 
condensation of resultant silanol groups; practical implica- 
tions for treatment of natural and synthetic fiber cloths are 
discussed. 


TEXTILE INDUSTRY 
Education. 


Education for Textile Industry, A.R.URQUHART. 
Textile Inst—J v 51 n 1 Jan 1960 (Proc Sec) p P16-27. Survey 
considers apprentice schemes, courses of study available in 
colleges and universities in Great Britain, certificates, diplomas 
and degrees which may be obtained, and also education for 
management. Mather Lecture 1959. 

Greek Cotton Textile Industry, N.PRIMENTAS. Textile 
Inst—J v 51 n 4 Apr 1960 (Proc Sec) p P186-90. Introduction 
of cotton into Greece, and climatic conditions; production 
import and export statistics; characteristics of cultivated 
varieties; in general cotton grown falls into two broad cate- 
gories, of which first includes improved native varieties, such 
as those obtained from Serrai (Macedonia), and second 
includes American varieties belonging to Upland type, Acala 
and Coker 100. 


Founding of Japanese Synthetic-Textile Industry, A.D. 
WALTON. Textile Inst—J v 51 n 6 June 1960 (Proc Sec) p 
275-86. After general consideration of types of chemical fibers 
produced, financing, plant size, etc, attention is directed to 
production of Vinylon which is exclusive Japanese product, 
nylon, polyvinylidene chloride (Saran), polyvinyl chloride, 
polyacrylic and polyester fibers ; information is given on 
plants producing these fibers. 32 refs. 


See Societies and Institutions. 


See also Carpet Manufacture; Knitting Machinery ; Societies 
and Institutions; Textile Mills. 

Mangle as Machine, E.MOSS. Textile Inst—J v 50 n 11 Nov 
1959 (Proce Sec) p P654-70 (discussion) 670-2. Design of man- 
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gles used in textile industry for water removal, padding proc- 
esses in dyeing, and resin impregnation; effects of tempera- 
ture, cloth speed, load, bowl diameter and bowl material; ex- 
tent to which existing and new designs meet requirements. 


Multi-Cylinder Opener for Cotton. Textile Recorder v 77 
n 921 Dec 1959 p 75-6. Entirely new design suitable for all 
cottons up to 14% in. staple length, introduced by Trutzschler 
& Co; Multi-Point opener incorporates series of large diameter 
saw toothed rollers operating in parallel to reduce material 
virtually to single fiber state in single passage through ma- 
chine; arrangement diagram. 

New Flower Machine Goes on Trial. Man-Made Textiles v 
37 n 430 Apr 1960 p 51-2. New twin needle floral tufting 
machine is, basically, designed for producing single six- 
petalled flower in one automatic operation; three possible 
design combinations can be achieved by switching needles; 
machine is made by D. Almond Ltd; yarn used on machine is 
8’s/10 fold for outer needle and 8’s/4 fold for inner needle; 
operating data is given for field trials of first machine at 
works of V. and H. lvanovie Ltd. 


On Model D Carding Engine, K.AOKI, T.ASAKAWA, N. 
ARITA. Textile Machy Soc Japan—J v 5 n 3 Dec 1959 p 
57-62. Unit with higher cleaning efficiency than flat card has 
two lickerins, second being located between conventional 
lickerin and cylinder; second lickerin is covered with specially 
designed garnet wire, perforated for suction; ends of interior 
vacuum box are connected to suction part of fan at foot of 
machine frame; conventional lickerin screen is omitted; ma- 
chine has adjustable mote-knife of special design; spinning 
tests were made on 20’s and 40’s cotton yarns and on 10’s 
cotton yarn produced from waste. 


Optimum Cloth Width and Machine Size in Textile Manufac- 
ture, D.BRUNNSCHWEILER. Textile Inst—J v 50 n 10 Oct 
1959 (Proe Sec) p P574-86 (discussion) 586-8. Some effects of 
ereel size and cloth width in relation to production costs 
are considered for beam warping, tufting, warp knitting and 
weaving machines; graphs illustrate cost variation in partic- 
ular instances. 


Problems in Production of Woollen Yarns, R.T.D.RICHARDS. 
Textile Inst—J v 50 n 9 Sept 1959 (Proc Sec) p P464-73 (dis- 
cussion) 473-7. Specific machines or parts of machines 
dealt with are blenders and oilers, card hoppers, carding 
parts, intermediate feeds, carding condensers, mules and 
frames; need for greater use of plant instrumentation in pro- 
duction of woolen yarn is stressed. 24 refs. 


Take-up Machinery, J.V.KEITH. Textile Inst—J v 50 n 9 
Sept 1959 (Proce Sec) p P507-18 (discussion) 518-21. For pur- 
pose of paper, machine applicable in melt, dry or wet spinning 
of synthetic fibers is defined as one that winds at constant 
yarn speed and operates in conjunction with yarn produc- 
ing or processing operation ; factors in friction drive controlled 
and tension or loop controlled machines; information on new 
precision winding take-up machine, which is available in 
roller ball and positive pressure types. 


Control. See Textile Mills—Control. 


Drives. See Electric Motors—Induction; Hydraulic Control and 
Transmission ; Textile Machinery—Looms. 

Exhibitions. New Japanese Textile Machinery. Textile Machy 
Soe Japan—J v 5 n 2 Dee 1959 p 63-78. Description of some 
exhibits shown at 8rd Japan International Trade Fair, held in 
Tokyo, May 5-23. 

Report on Milan Show, P.M.THOMAS. Textile World v 109 
n 11 Nov 1959 p 51-67, 176. Machinery and equipment on 
display at Third International Textile Exhibition, in Milan, 
Italy, Sept 1959. 

Third International Textile Machinery Exhibition. Man- 
Made Textiles v 36 n 423 Sept 1959 16 p between p 83-124; 
see also Textile Recorder v 77 n 920 Nov 1959 p 74-838, 85-7, 
89-90, 93, 95, 97-8, 101; and similar description, by G.J. 
BRADLEY, in Modern Textiles v 50 n 11 Nov 1959 p 31-4, 46. 
Report on exhibits to be shown at Milan, Sept 12-21, including 
machinery for yarn preparation, weaving, dyeing and finish- 
ing, and accessories and auxiliary equipment. 


Looms. See also Textiles—Weaving. 


Automatic Loom Weft Supply from Box Loaded Pirns. Tex- 
tile Recorder v 77 n 919 Oct 1959 p 84-7. System supplies weft 
pirns to transfer mechanism of loom directly from special 
boxes into which they are packed automatically at pirn winding 
frame; box loading mechanism, introduced by George Fischer 
Ltd, replaces conventional circular or vertical battery on loom, 
and supplies pirn to transfer mechanism as required. 


Beams for Cotton, Linen, Silk and Man-Made Fibre Yarns. 
Brit Standards Instn—Brit Standard n 3225 1960 16 p. Stand- 
ard specifies basic dimensions of beams for high speed warp- 
ing and for weaving ; diagrams. 


Contribution to Investigations on Relations Between Shut- 
tle Movement and Parameters of Picking Mechanism, M. 
JEDERAN. Periodica Polytechnica—Eng v 4 n 1 1960 p 83- 
103. Picking mechanisms analyzed; effects of loom speed, 
dimensions of picking mechanism and weight and checking of 
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shuttle considered; from results obtained conclusion is drawn 
regarding effect of changes in parameters on final velocity of 
shuttle and on development of stresses imposed on picking 
mechanism. 


Energieverhaeltnisse bei Webstuhlantrieben und ihre Verbes- 
serung, K.KOELMEL. Siemens Zeit v 33 n 9 Sept 1959 p 
562-9. Calculation of power requirements of loom drives with 
resilient coupling; analysis of motor load fluctuations due to 
vibration produced by sley and picking motion ; relationships 
from which it is possible to derive measures for loss reduction ; 
new type of resilient coupling to prevent load fluctuations. 


Healds, Heald Frames and Reeds Used in Weaving Natural 
and Man-Made Fibre Yarns. Brit Standards Instn—Brit Stand- 
ard n 3182 1959 27 p. Standard specifies requirements for cot- 
ton and wire healds, wire heald frames and reeds used on 
looms. 


Loom for Weaving Fishing Nets. Man-Made Textiles v 37 n 
432 June 1960 p 90. Notes on new features incorporated in 
Porlester Ltd, Mark-3 loom developed to provide machine for 
weaving knotted fishing nets as easily from man-made yarns 
as from natural fiber twines. 


New Adjustable Ring Temple and Adjustable Star Temple. 
Textile Machy Soc Japan—J v 5 n 1 June 1959 p 61-2. Fuji 
Machine Works, Osaka, has perfected two types of new tem- 
ples: type FF 5 Adjustable Ring Temple and type FE 6 Ad- 
justable Star Temple; former is recommended for use in 
weaving of cotton cloth, and latter for cloth of synthetic fibers ; 
cloth woven on loom equipped with either temple remains 
uniform in width and is free from distortion that may occur 
during weaving when warp yarns near right and left sides of 
loom receive different degrees of tension from weft yarns. 


Practical Application of Air-Jet Loom, K.GREENWOOD, 
Textile Recorder v 77 n 922 Jan 1960 p 56-7. Assessment of 
Swedish factory installation of Maxbo air-jet looms; factory 
is owned by Swedish firm MBA and MYA and produces overall 
cloths from cotton and spun rayon yarns; arrangement of 
looms and allocation per weaver; speed and efficiency; fabric 
construction and cloth quality; economic aspects. 


Re-equipment Alternative for Weaver, K.GREENWOOD. 
Textile Recorder v 77 n 924 Mar 1960 p 73-5. Trends in weav- 
ing progress; advantages of pirn changing over shuttle chang- 
ing automatie loom; development of low-built loom without 
superstructure to avoid soiling of warp; use of larger shuttles ; 
photoelectric weft feeder; American pirn changing loom; box 
loading attachments; air and water jet looms. 

Specification for Shuttles for Pirn-Changing Automatic 
Looms for Cotton, Silk and Man-Made Fibres. Brit Standards 
Instn—Brit Standard n 3240 1960 10 p. Standard applies to 
shuttles made from wood or plastics material, suitable for pirn 
changing automatic looms primarily for weaving yarns of 
cotton, natural silk and man-made fibers, both spun and con- 
tinuous filament; although shuttles have been designed for 
use with fibers mentioned it is possible that they may be 
found suitable for others. 


Study of Some Factors Inyolved in Pneumatic Weft Propul- 
sion, V.DUXBURY, P.R.LORD, T.B.VASWANI. Textile Inst— 
Jv 50 n 10 Oct 1959 (Proe Sec) p P558-70 (discussion) 570-38. 
Attempt to derive simplified expression connecting forces and 
velocities with time and distance; it is suggested that, on basis 
of preliminary results, somewhat arbitrary assumptions 
appear to be reasonable but more work is required be- 
fore they can be fully established; vortex motion and gravity 
effects are considered; it is shown that, despite lack of tor- 
sional restraint of weft, no significant loss in twist occurs in 
weaving. 

Weaving with Gripper Shuttle Loom, M.STEINER. Textile 
Recorder v 77 n 9238, 925 Feb 1960 p 57-9, Apr p 46-8. Feb: 
Scope of Sulzer weaying machine in relation to certain features 
of design, on basis of operating experience gained over past 
7 yr. Apr: Organization of factory using machine; personnel 
requirements ; yarn preparation ; spare-part costs. 

Weft Insertion by Water Jet, K.GREENWOOD. Textile Re- 
corder v 77 n 920, 921 Nov 1959 p 66-8, Dec p 63-4, 78. Nov: 
Details of Czechoslovakian loom invented by V.SVATY, and 
loom installation at factory in Semily. Dec: Data on capital 
investment, production costs and labor productivity, assuming 
use of polyamide fiber Silon, based on paper by M.HAVLICEK. 


Lubrication. See Lubrication—Textile Machinery; Textile Ma- 
chinery—Spinning Machines. 


Rolls. See Laminated Products. 
Spinning Machines. See also Cotton Yarn—Spinning. 


Acetate Filament Spinning, R.BEECK. Modern Textiles v 41 
n 8 Aug 1960 p 22, 28, 36. Spinning machine comprises 80-100 
cells (vertical tubes 15 to 18 ft long of circular cross section 
and 5 to 6 in. diam), in which dope fed through top falls 
into slow co-current or counter-current of hot air; resulting 
flexible solid acetate filament is drawn through bottom of 
cell and either collected in package of continuous filament, 
or bundled, drawn further to crimper and cutter to produce 
staple; flow diagram. 
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Casablancas Drafting and its Progress to Date, A.A.HAYES. 
Textile Inst—J v 50 n 12 Dee 1959 (Proce Sec) p P740-53. 
System was first shown on small ring frame in Spain in 1912; 
jnformation is given on eight subsequent arrangements, latest 
being G.X.2 system incorporating several refinements as well 
as special type of top arm to guide and weight rollers ; table 
shows number of lines of drafting rollers and method of 
weighting top rollers for each system mentioned. 


Doffing Boxes for Ring Spinning Frames. Brit Standards 
Instn—Brit Standard n 3201 1960 6 p. Standard specifies cer- 
tain basic dimensions for manufacture in wood, metal, com- 
pressed paper, vulcanized fiber or other suitable materials of 
doffing boxes used for empty and full bobbins on ring frames 
spinning cotton and other staple fiber yarns both natural and 
man-made. 


“DZ” High Speed Comber of Howa’s Pattern No. 3. Textile 
Machy Soe Japan—J v 5 n 1 June 1959 p 51-2. Constructional 
details of machine produced by Howa Machinery, Ltd, with 
regard to achieving speed of 140 nips, production of high qual- 
ity combed sliver, and simplicity of mechanism and accuracy 
of movement. 


Friction Between Self-Lubricating Rings and Travellers and 
Their Wear, K.KANAI, H.KANAI, Y.KANBARA. Textile 
Machy Soe Japan—J v 6 n 1 June 1960 p 40-4. Degree of fric- 
tion and amount of wear were determined using Ring Traveller 
Friction Tester and oils of varying viscosity; viscosity of 
lubricating oil has no bearing on wear of rings or on coefficient 
of ring-traveller friction, although wear and coefficient of fric- 
tion vary with type of ring; viscosity of lubricating oil and 
type of oiling mechanism used do have bearing on wear of 
travellers. 


Large Package Medium Count Ring Doubler. Textile Re- 
corder v 77 n 919 Oct 1959 p 83, 89. Silk type doubler developed 
by Sydney and E. Scragg, Ltd, produces package holding up 
to 2% lb of yarn; ring sizes range from 314 in. to 5 in. diam 
with lift of 9 in.; machine operates at speeds up to 7500 rpm, 
and is designed for winding on to packages tapered at one 
end or both ends or on to double flanged bobbins; features are 
heavy duty high speed spindles with special antivibration 
mountings, twin feed rollers, traveling balloon guides and 
multipurpose builder motion. 


Machinery Developments on Various Spinning Systems for 
Production of Carpet Pile Yarns with Particular Reference to 
Tufted Carpets, R.G.CAIRNS, P.H.OLIVER, R.A.PARKER. 
Textile Inst—J v 50 n 9 Sept 1959 (Proce Sec) p P478-504 (dis- 
eussion) 504-6. Fibers available to carpet yarn spinners are 
related to machinery of different spinning systems ; machinery 
available to cotton and flax and jute spinners; results of 
trials to determine effects of using different machinery and 
various methods of processing on some yarn and carpet prop- 
erties. 


Nasmith Type High Speed Combing Machine. Textile Machy 
Soe Japan—J v 5 n 1 June 1959 p 58-9. Information on im- 
proved machine developed by Toyoda Automatic Loom Works, 
Ltd for producing high count cotton yarns; unit can be 
operated at running speeds as high as 130 to 140 nips per 
min; tables show example of power required and rise in tem- 
perature at various speeds, lap weights, and results of tests 
for spinning 60’s counts. 


OKK H.S. Type Comber. Textile Machy Soe Japan—J v 5 n 
1 June 1959 p 53-4. Information on design of components of 
comber produced by Osaka Kiko Co; features are that it pro- 
duces more high quality slivers than conventional comber, can 
be used for fibers of any cut length, because each gage is 
easily adjustable, and that all parts subject to rubbing against 
fibers are plated and, therefore, free from floating fibers. 


OM-Type Nasmith System High-Speed Comber. Textile Machy 
Soe Japan—J v n 1 June 1959 p 54-7. Improvements in* 
comber produced by Osaka Machine Mfg Co, which has been 
increased in speed from 85-100 to 130 nips; information on 
reduction of wear of cams, and on gearings and nipper mo- 
tion, suction system and air control. 


Problems in Designing of ALD Ring Spinning Frame 
KAWABATA, K.KAMIZEKI. Textile Machy Soop siaes 
6 n 1 June 1960 p 45-50. Experiments on practical use of spin- 
ning frame with Abbott Line Draft; ALD uses no aprons and 
controls draft by means of six slide piece assembly ; attention 
is directed to conditions necessary for continuous feeding of 
slivers by four slide pieces, design in relation to components 
and optimum continuous running, and to spinning of mock 
twist, core, and combination spun stretch yarns. 


Spinning Direct from Draw Frame Sliver i - 
corder v 77 n 920 Nov 1959 p 103, 105, 107. New eer 
yarn spinning system, introduced by Tweedales and Smalley 
Ltd, Incorporates specially designed package draw frame 
and modified ring frame creel; it is based on drawing frame 
which operates at speed of 120 to 150 fpm, and REFN (narrow) 
or REW (wide) sliver ring spinning frame; packages are 
held in creel by two rows of support arms and are unwound by 
frictional contact with fluted wooden driving rollers which 
are chain driven from back drafting rollers. 
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Tokai. High Production Comber. Textile Machy Soc Japan—J 
v 5 n 1 June 1959 p 56-7. Comber manufactured by Tokai’s 
Loom Works Co, produces maximum of 38 lb per hr at speed 
of 126 nip/min; laps of 500 to 800 grains per yd and slivers of 
240 to 320 grains/6 yd can be processed; it is equipped with 
single can or two cans; operating with uniform efficiency 
at waste extractions from 6% to 26%, it is suitable for all 
types of work from super-combing to semi-combing. 


Vibrations and Horsepower Consumption of High-Speed 
Spinning Frames, MINAKAMURA. Textile Machy Soe Japan 
eo nv n 1 June 1960 p 51-4. Tests were made to determine 
Increases in vibrations and power consumption which would 
accompany speed-up of cotton spinning spindles from about 
12,000 rpm to 14,000-15,000 rpm; operating and conditions and 
component characteristics are recommended for reducing vibra- 
tions and for reducing horsepower consumption to about 200 
w; it is suggested that it might be advisable to replace tin 
rollers with tin pulleys or some other mechanism. 

Wear of Spindles for Spinning, Y.IWATA. Textile Machy 
Soe Japan—J v 5 n 1 June 1959 p 31-7. Spinning wear tests 
on foot steps of spinning spindles equipped with roller bear- 
ings, using flat plates and balls as well as spindles; purpose 
was to clarify characteristics of wear caused by total revolu- 
tions, load, speed and hardness, and to examine wear resistance 
property of steps. 

Vibrations. See Textile Machinery—Spinning Machines. 
Wear. See Textile Machinery—Spinning Machines. 
Sones MATERIALS. See Textile Auxiliary Materials; Tex- 
tiles. 
TEXTILE MEASURING INSTRUMENTS 
See also Textiles—Testing. 


Automatic Continuous Denier Recorder for Synthetic Textile 
Yarns, C.D.RUTTER, R.D.WRIGHT, R.N.ALDRICH-SMITH, 
E.J-HEWITT. Instn Elec Engrs—Proe v 107 pt B (Electronic 
& Communication Eng) n 35 Sept 1960 p 466-72. Instrument, 
for measuring diameter of filament by its electric capacitance 
effect, is insensitive to changes in standing capacitance and 
achieves this by vibrating yarn in and out of gap; capacitance 
between two electrodes is varying at frequency of vibrating 
yarn ; variable capacitor is switched into circuit in phase with 
yarn, and used to balance capacitance change in bridge circuit. 
21 refs. 


Determination of Air Permeability of Fabrics, J.LORD. 
Textile Inst—J v 50 n 10 Oct 1959 (Trans Sec) p T569-82. 
Description and use of simplified apparatus of type with 
which rate of flow of air through given area of fabric is 
measured at given pressure drop across fabric; reproducibility 
of results is good; flow of air is proportional to pressure with 
close fabrics, but with more open fabrics, flow is more nearly 
linearly related to square root of pressure; flow is proportional 
to area of specimen within limits studies; resistance to air 
flow of multilayers of fabric are additive. 

Instrument Measures Fabric “Raise’’. Modern Textiles v 41 
n 10 Oct 1960 p 28. Device developed by British Rayon Re- 
search Assn, Manchester, England, known as ‘‘Raisemeter’’, 
measures resistance of raised fibers of fabric to controlled flow 
of air which is made to pass through them; resistance is meas- 
ured and recorded continuously, using sensitive pressure trans- 
ducer and electronic unit; record obtained indicates amount 
of raised material underneath measuring head; diagram shows 
cross section of measuring head. 


Reedmeter: Reed-Measuring Instrument, S.WAKABAYASHI. 
Textile Machy Soc Japan—J v 6 n 1 June 1960 p 57-9. In- 
strument consists of measuring section, transparent panel 
of basic lines for retaining relative position to reed fitted 
over it, and is equipped with cursors for count inspection ; 
device shows irregularity of reed counts and defects in reeds ; 
meters for six different count numbers advancing by 20, from 
20 to 120, were devised; each can measure accuracy degrees 
up to 10 counts below or above, and reed counts up to 15 
below or above. 


Yarn-Tension Measurement, D.BRUNNSCHWEILER, A.C. 
PARIKH. Textile Inst—J v 51 n 2 Feb 1960 (Proc Sec) p P63- 
73. Methods of detecting and indicating tension of running 
yarns, applicable in mill and laboratory, are described and 
compared; application of yarn tension meters during winding 
and warping is reviewed; 12 makers of tension meters are 
listed. 48 refs. 

TEXTILE MILLS 

Guide to Mill Building in ’60s. Textile World v 110 n 2 
Feb 1960 p 62-72. Report on textile mill construction and 
expansion is in form of sections by various authors; subjects 
include relation between physical building and manufacturing 
efficiency, site and plant selection, new materials and methods, 
layout for high production and low manufacturing and main- 
tenance costs. 


Outstanding Spinning and Weaving Installation. Textile 
Recorder v 77 n 924 Mar 1960 p 78-81. Description of Brier- 
field Mill project of Smith and Nephew Textiles Ltd; 984 auto- 
matic looms and 30,820 ring spindles are installed, with further 
41 ring frames totalling 13,120 spindles required to complete 
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installation ; 75% of fabrics produced are surgical cloths and 
gauzes with low ends and picks, other cloths comprising 
winceyettes, denims, lint cloths and special elastic fabrics for 
use in manufacture of Elastoplast dressings. 


Accounting. See also Cost Accounting. 


Process Costing ... Vital Factor in Flax Mill Management, 
S.A.G.CALDWELL. Textile Recorder vy 77 n 922 Jan 1960 p 
50-2, 57. Need for maintaining adequate costing systems ; basis 
for installing system, which takes into account costing of in- 
dividual orders, losses in preparing, labor cost, production of 
range of yarn counts and varieties, output per roving spindle, 
effect of frame pitch, and incidental expenses. 

Air Conditioning. See Air Conditioning—Textile Mills. 


Control. Production Control in Spinning and Weaving. Textile 
Recorder v 77 n 919 Oct 1959 p 80-1. System installed at 
Flature et Tissage de Wittenheim. Similar description indexed 
in Engineering Index 1959 p 1406 from Man-Made Textiles 
July-Aug 1959. 


Data Processing. American Thread Launches Big Data-Process- 
ing Center. Textile World v 110 n 3 Mar 1960 p 56-8. Informa- 
tion on computer system installed at New York City head- 
quarters to control and coordinate operations of seven mills 
engaged in production of nearly 40,000 different items of thread 
and yarn. 


Electric Equipment. See Electric Equipment—Explosionproof. 
Fire Protection. See Fire Protection. 


Instruments. See Textile Measuring Instruments; Textiles— 
Testing. 


Power Supply. See Steam Power Plants—Textile Mills. 


Quality Control. Problems of Cloth Inspection, A.CROSS, R.G. 
NEWBERRY. Textile Recorder v 77 n 926, 927, 928 May 1960 
p 69-71, 79, June p 55-7, July p 56-7. Inspection for conforma- 
tion, improvement and grading, and for process control; types 
of fault; methods of fault detection and assessment; differences 
found between inspectors; commercial considerations; factors 
in process control. 


Quality Control in Cotton Spinning, R.G.NEWBERY. Textile 
Inst—J v 51 n 6 June 1960 (Proc Sec) p P287-95. Principles 
and aims which it is believed should underlie effective system 
of quality control; some present methods are considered and 
attempt is made to discover possible causes of weakness; sug- 
gested framework of control takes into account raw material 
and product testing, machines and operatives, and organiza- 
tional implications. 


“Wash-and-Wear”’ Ratings: Subjective and Objective. Am 
Dyestuff Reporter v 48 n 21 Oct 19 1959 p 57-62. Subjective 
methods all showed wide variations between rates, while optical 
objective method exhibited excellent reproducibility; it is con- 
cluded that latter appears to be suited for comparison of 
various wash and wear treatments on one fabric, for quality 
control in textile finishing, and for comparison of fabrics 
differing in color construction, fiber content, and luster. 


Waste Disposal. See Industrial Wastes—Textile Mills. 
TEXTILE OILS. See Wool—Processing. 
TEXTILES 


See also Automobile Materials—Textiles; Cotton Fabrics ; 
Jute; Knit Fabrics ; Nylon; Rubber Tires—Cords ; Silk; Woolen 
and Worsted Fabrics. 

Lightweight Men’s-Wear Fabrics. Textile World v 109 n 12 
Dec 1959 p 49-51. Information on dyeing, spinning and weav- 
ing of 6.3 oz worsted-acrylic fabric, under joint arrangement 
between two New England mills; yarn producer is Argonne 
Worsted Co, Woonsocket, RI; weaver is Mayflower Worsted Co, 
Kingston, Mass. 

New Replica Technique for Study of Fabrics and Other 
Surfaces, W.R.BERRY. Textile Research J v 29 n 11 Nov 
1959 p 912-17. Method depends on properties of silicone rubber, 
Silastic ; material, received as liquid, sets up at room tempera- 
ture, upon addition of catalyst, to smooth rubbery, fine tex- 
tured, nontacky film in about 30 min; technique distinguishes 
between internal and external streaks, and also permits micro- 
scopical examination and photomicrography of streaks at 
relatively high magnification with excellent contrast; method 
was also useful for replicating surfaces of godets, draw pins, 
ete. 


1959 Modernization—66 Case Studies of Mill Improvement. 
Textile World v 109 n 10 Oct 1959 p 47-62, 71, 73, 75, 77, 79, 
81, 83, 85. Report on improvements in textile machines and 
method for: opening, picking and blending; carding, combining, 
drawing, roving; spinning; slashing; weaving; carpet tufting ; 
nonwoven fabrics; knitting; cloth room; operating efficiency ; 
chemical treatment and finishing including printing and dye- 
ing. 

Pile Fabrics. Am Dyestuff Reporter v 48 n 25 Dec 14 1959 
p 103-13. Study of structural characteristics and effect of 
pile height, weight, fiber denier, softener and fiber length on 
compressibility, recovery and tendency to tuft or mat; 41 
different fabrics, of which 14 were knit, representing different 
deniers, weights, pile heights and chemical finishes were pre- 
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pared; quantitative relationships were found for change of 
weight with height, density of pile as function of total fabric 
density, variation of compressibility with fabric construction, 
etc. 
Bleaching. 
oxide. 
Present-Day Trends in Bleaching, B.K.EASTON. Am Dye- 
stuff Reporter v 48 n 24 Noy 30 1959 p 24-9. Preparation and 
bleaching of fabrics of blends of cotton and acrylic, polyester, 
and triacetate fibers; batch procedures which can be adapted 
to present equipment are suggested; recent advances in han- 
dling of heavier fabrics, such as drills, twills, satins, etc, in 
open width; notes on new equipment under development. 


Stabilizers in Bleaching Processes. Textile Recorder v 77 n 
923, 924 Feb 1960 p 68, 70, Mar p 89, 91, 85. Stabilization of 
bleaching solutions to prevent loss of oxygen in textile process- 
ing. Feb: Use of various stabilizing agents; factors contribut- 
ing to liquor stability. Mar: Stabilization of bleaching liquors 
in kier bleaching, hydrogen peroxide bleaching of rayon and 
wool, and hypochlorite bleaching of various textile materials. 


Blends. See Textiles—Mixed. 

Coating. See Electrostatics; Textile Finishing. 

Color Applications. See Dyes and Dyeing; Textiles—Printing. 
Color Measurement. See Reflectometers. 


Crease Resistant. See Cotton Fabrics—Finishing ; Textile Finish- 
ing; Textiles—Testing. 


Dry Cleaning. See Dyes and Dyeing—Color Fastness. 
Dyeing. See Dyes and Dyeing. 

Finishing. See Textile Finishing. 

Fireproofing. See also Textiles—Flammability. 


Fire Hazards of Fabrics. Rubber & Plastics Age v 41 n 6 
June 1960 p 679-80. Evaluation of Interim Report of Com- 
mitte on Consumer Protection, as presented to Parliament 
by President of Board of Trade; new and improved flame- 
resistant (Proban) finish can be applied to all normal ranges 
of fabrics that are predominantly cellulosic in structure; new 
finish is obtained by applying preformed phosphorus-nitrogen 
mixture to fabric and producing polymer by chemical curing. 

Flammability. Comparison Between Two Methods of Measuring 
Flammability of Fabrics, H.G.WRAIGHT, P.H.THOMAS. Tex- 
tile Inst—J v 51 n 5 May 1960 (Trans Sec) p T203-11. Rates of 
spread of flame up fabrics both vertically and at angle of 45° 
are given and relationship between two methods of tests mak- 
ing use of these different orientations of fabric; results are 
shown for cotton, viscose, cellulose acetate, and wool, and for 
certain types of paper. 


Heat Transfer. See Heat Transfer—Textiles. 
Inspection. See Textile Mills—Quality Control. 


Irradiation. Effects of Gamma, High-Energy Electron, and 
Thermal Neutron Radiations on Fibrillar Structure of Cotton 
Fibers, B.R.PORTER, V.W.TRIPP, I.V.deGRUY, M.L.ROL- 
LINS. Textile Research J v 830 n 7 July 1960 p 510-20. Varying 
amounts of degradation were observed in modified cottons 
after irradiation; small fragments were found in cottons 
modified to change and reduce total crystalline cellulose; fibril- 
lation of acrylonitrile-treated cotton appeared unchanged, 
but irradiation produced decrease in size of fragments of di- 
chloropropanol- and dimethylol cyclic ethyleneurea-modified 
samples. 25 refs. 

Properties of Cotton Containing Radiation-Polymerized 
Acrylonitrile, J.C.ARTHUR, Jr, R.K.DEMINT. Textile Re- 
search J v 30 n 7 July 1960 p 505-9. There was only slight 
decrease in breaking strength, significant increase in elonga- 
tion at break, and decrease in stiffness; resistance to acid and 
to heat degradation of yarn was comparable to that of un- 
treated yarn; results are considered interesting relative to 
preparation of chemically modified cottons. 


Laundering. See also Cotton Fabrics—Finishing; Textiles— 
Shrinkage; Woolen and Worsted Fabrics—Laundering. 


Dimensional Changes in Woven or Knitted Textiles (Ex- 
cluding Wool), E.ARTIM. Am Dyestuff Reporter v 49 n 8 Apr 
18 1960 p 51-6. Explanation and draft of Am Assn Textile 
Chemists and Colorists Tentative Test Method 96-1960; four 
washing test procedures, five drying test procedures, and 
three restoration test procedures allow for choosing combina- 
tion of practical procedures for any specific fabric or garment. 


Influence of NasPsO10-CaClz-H2O Phase Equilibrium on Laun- 
dering of Cotton Fabric, W.J.DIAMOND, J.E.GROVE. Textile 
Research J vy 29 n 11 Nov 1959 p 868-72. Influence of phases of 
system on deposition of sodium dodecylbenzene-sulphonate 
and particular redeposition soil (zirconyl phosphate) on cotton 
fabrics, and removal by rinsing; it was found that higher 
tripolyphosphate concentrations in wash cycle retard redeposi- 
tion and promote rinsing of detergent; hardness of water in- 
fluences redesposition and rinsability. 


See also Cotton Fabrics—Bleaching ; Hydrogen Per- 


Lint Liberation from Cotton Fabrice During Laundering and 
Drying, R.C.DAVIS, D.C.WOOD. Am Dyestuff Reporter vy 49 
n 12 June 13 1960 p 438-7. Lint liberation and cupriethylene 


TEXTILES—Continued 
diamine fluidity studies were made of cotton fabrics and lints 
during various stages of home laundering ; results indicate that 
lint liberation is not solely function of mechanical action, but 
is greatly effected by addition of oxidizing bleaches, chlorine 
bleaches showing greater action than peroxygen compounds ; 
immature cotton fibers constitute in excess of 90% of lint. 


Nature of Tenaciously Bound Soil on Cotton, W.C.POWE. 
Textile Research J v 29 n 11 Nov 1959 p 879-84. Problem of 
progressive deterioration in appearance of fabrics, caused by 
gradual accumulation of unremoved and redeposited soil in 
drycleaning and laundering; electron micrographs suggest that 
clay minerals 0.02-lu in diam are major particulate material 
causing soil build-up on cotton fibers; properties of clay 
minerals which contribute to their forming strong bonds with 
cotton fibers are discussed. 


Physical Characteristics—Their Effect on Wash & Wear, 
W.J.HAMBURGER. Modern Textiles v 41 n 3 Mar 1960. p 
51-4 (discussion) 54-5. Questions and problems associated with 
basic fabric structural elements and environments, relation- 
ship between fabric curl and wrinkling, yarn and fiber defor- 
mations at wrinkle; some specific results are considered for 
worsted and rayon taffeta fabrics. 


Preparation of Three-Dimensional Replicas of Wrinkled 
Specimens of Fabrics: Their Use as Standards for Assessing 
Wrinkling of Shirts and Shirting Fabrics After Washing and 
Drying, Z.M.SUDNIK. Textile Inst—J v 51 n 6 June 1960 
(Trans Sec) p 1227-39. Method employs graded standards 
made from blocks of polyester resin whose surfaces are replicas 
of wrinkle fabrics; work was done in connection with produc- 
tion of ‘“‘non-iron” shirts; results for 83 fabric specimens, 
made from various fibers, washed by hand and drip-dried. 


Retrospect and Prospect: Progress and Problems in Wash- 
and-Wear”’—Preliminary Report, P.B.MACK, M.C.BARRA, 
A.L.MULLER, E.F.THOMAS, E.F.HERRING. Am _ Dyestuff 
Reporter v 49 n 7 Apr 4 1960 p 49-62. Laundering behavior of 
42 types of garments sold as having ‘‘wash-and-wear’”’ charac- 
teristics ; hand washing, laundering in automatic home washing 
machine, and power laundering methods were used; 32 gar- 
ments were taken through 25 launderings by each of three 
methods; fabrics were cotton, nylon and Dacron alone, and 
cotton with Cupioni, nylon, Dacron, Arnel and Kodel. 


“Wash-and-Wear’” as Consumer Views It, G.M.SMITH. Am 
Dyestuff Reporter v 49 n 10 May 16 1960 p 74-6. It is suggested 
that consumer likes ease of care merchandise promises, but con- 
siders most garments do not fulfill claims made; on basis of 
surveys made, it is further found that consumer dislikes hand 
washing that may be required, preferring use of washing ma- 
chine for all garments, finds ironing is usually required, and 
that garments do not seem to wear well. 

Military. See Textiles—Testing. 
Mixed. See also Textile Fibers—Synthetic ; Yarn—Synthetic. 


Calculation of Ideal Unevenness of Blended Strands, G.M. 
BORNET. Textile Inst—J v 51 n 7 July 1960 (Proe Sec) p 
P326-36. Simple formula is proposed for calculation accord- 
ing to Martindale’s random strand concept; two methods of 
approach are followed, both of which are found to give same 
numerical answers; second method leads to proposed formula, 
which is in form suitable for calculation of Ideal Unevenness 
and of Index of Unevenness in mill practice. 


Fiber Translation in Blends, M.J.COPLAN. Modern Textiles 
vy 40 n 7 July 1959 p 39-43. Causes of non-colligative behavior 
in blends of textile fibers ; factors in incompatibility of proper- 
ties ; examples of inter-active effects; effects of blend distribu- 
tion. Paper before Am Assn for Textile Technology. 


Mixing of Fibres in Worsted Yarns—2, W.J.ONIONS, R.L. 
TOSHNIWAL, P.O.TOWNEND. Textile Inst—J v 51 n 2 Feb 
1960 (Trans Sec) p T73-82. Fiber migration; disposition of 
wool and nylon fibers within worsted yarns, according to fiber 
fineness and length was studied; differences in mean fineness 
between components are associated with marked predominance 
of coarser component in periphery; differences of mean fiber 
length result in longer fiber being drawn to center, espeially 
with very uniform components. 


More About Acrylics on Cotton System. Man-Made Textiles 
v 36 n 425 Nov, 1959 p 51-2. Technical information on process- 
ing of 1.0 denier Orlon in Orlon/cotton blends; tables show 
frame details, and machine data for spinning speeds and 


pep eporesy machinery settings, card settings and speeds, draw 
wists. 


Raw Materials and Blending for Woollen and Cotto - 
denser Systems, J.SMITHIES. Textile Inst—J v 50 A ee 
1959 (Proce Sec) p P598-609. Major reasons for blending ; 
natural and synthetic fibers currently available; considera- 
tions governing choice of materials; problems related to blend- 
ing, e.g. mixing of fibers with different moisture regains, dif- 
ferences in fiber density, ete; factors in oiling. : ’ 

Moisture. See also Humidity—Measurement; Silk. 


Absorption of Water by Textile Materials, R.JEFFRI 
Textile Recorder v 77 n 927 June 1960 p 62-4, Lffect of humid. 
ity; heat effects during absorption of water; influence of 
sorption treatments and of molecular structure of sample; 


Nonwoven. 
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chemical effects of water at high temperatures; table shows 
water content at 65% relative humidity, 30 C for various 
natural and synthetic fiber samples. 


Kinetic Studies of Wool-Water System—1l, I.C.WATT. Tex- 
tile Research J v 30 n 6 June 1960 p 443-50. Influence of water 
concentration; studies were made of sorption of water by 
wool fibers, after changes of external water vapor pressure, by 
following weight changes of fibers; sorption kinetics are de- 
pendent on size of concentration change and initial regain of 
wool. 22 refs. 


Migration of Liquids in Textile Assemblies—2, 3, F.W. 
MINOR, A.M.SCHWARTZ, E.A.WULKOW, L.C.BUCKLES. 
Textile Research J v 29 n 12 Dee 1959 p 931-49. Wicking be- 
havior of series of inert, nonvolatile organie liquids in typical 
yarns, with particular attention to effects of viscosity and 
surface tension of liquid, contact angle relationships, and 
geometry of both yarn and yarn-liquid system. Pt 2: Wicking 
oF liquids in yarns. Pt 8: Behavior of liquids on single textile 

ers. 


Pathways of Capillary Migration of Liquids in Textile As- 
semblies, F.W.MINOR, A.M.SCHWARTZ, L.C.BUCKLES, E.A. 
WULKOW. Am Dyestuff Reporter v 49 n 12 June 13 1960 p 
37-42. Mechanics and physical chemistry of flow of nonaqueous 
organic liquids, particularly entry and movement of individual 
droplets of liquid, 50 mg or less, within standard woven or 
knitted apparel fabrics; contours formed by fibers in yarn 
and yarns in fabric constitute boundaries of channels along 
which liquid flows; pathways are described and their relative 
importance as carriers of liquid considered. 


Non-Woven Fabrics—A Maturing Industry, L.L. 
SHAILER, Jr. Rubber & Plastics Age v 40 n 9 Sept 1959 p 
953-4. Bonding by means of saturation, spray, printing, and dry 
resin methods; fabrics find use in apparel, as garment facings, 
interliners, padding, filling; household uses are in upholstery- 
fabric backing, wall-covering substrate, quilting, pillows, 
cushions; application in automative industry, as door-panel 
padding; vinyl, polyester, acrylic, and acetate fibers used; 
binders include nitrile latex. 


Nonwovens Widen Stance for Volume, F.ARNE. Chem Eng 
v 67 n 8 Apr 18 1960 p 104, 106, 108. Nonwoven textiles which 
are products of wet-process machines adapted from paper- 
making are making their first commercial appearance; pro- 
duction speeds approach 1000 fpm; current maximum speed 
of dry-process textile machinery used to produce nonwovens is 
40 fpm; markets for bonded fabrics must be developed before 
high-production units will be built by paper industry. 

Sprayed Fibers, D.E.TILL. Modern Textiles v 40 n 10 Oct 
1959 p 36, 41, 44. Methods for producing textile fibers in non- 
woven structures; information on new technique in which 
strong electrostatic field is imposed on fibers as they are 
formed; diagram of experimental unit for producing fibers by 
spraying. 

Symposium on Nonwoven Fabrics. Am Dyestuff Reporter v 49 
n 1 Jan 11 1960 p 40-6. Papers as follows: Areas for Non- 
woven Fabrics Advancement, P.A-HOMIER, 40-1; Properties of 
Acrilan Nonwoven Fabrics as Function of Fiber Length, 
Denier, and Binder Content, D.C.NICELY, 41-3; Styling & 
Decorating Acetate Nonwovens, E.L.CLEMENTS, H.W. 
COATES, C.E.LAYMAN. 44-6. 


Patents. See Patents and Inventions. 
Plastic Bonding. See Adhesives; Plastics—Bonding. 
Printing. See also Carpet Manufacture; Dyes and Dyeing; Tex- 


tile Finishing. 

How to Get Best Results from Vigoureux Printing. Textile 
World v 109 n 7 July 1959 p 76-7. Improvements which have 
made vigoreux printing more important as method of produc- 
ing mixed shades on wool or man-made fiber tops; how to 
proportion printed and dyed stock to best advantage. 


New Horizons for Pigment Printing, N.S.CASSEL. Am Dye- 
stuff Reporter v 49 n 6 Mar 21 1960 p 35-40. Developments 
in emulsion printing of textiles are considered in relation to 
printing materials and recent diversity in fabric fibers; prin- 
ciples of oil-in-water and water-in-oil emulsions; modification 
of -pigments; requirements for binder; dispersing and cross 
linking agents. 


Pigment-and-Resin Compounds for Printing. Man-Made 
Textiles v 36 n 424 Oct 1959 p 60, 62. Information on varying 
compound composition to obtain improved printing properties 
for color work on textiles, increased wash fastness, etc. 


Printing and Finishing Acrylics, A.ALDRIDGE, P.V.JOR- 
DAN. Man-Made Textiles v 37 n 435 Sept 1960 p 73-4. Sequence 
of procedures, dyestuffs, and composition of formulations used 
for pre-treatment of fabric, printing with cationic or vat dyes, 
and for after printing treatment. 


What You Should Know About Roller Printing, L.H.FERGU- 
SON. Textile World v 110 n 7, 8, 9 July 1960 p 78-80, 82, Aug 
p 74-6, Sept p 74-6, 78. Information on printing of textile 
fabrics. July: How to select design and engrave it, selection 
of color, ete. Aug: Printing machines and their operation ; 
purposes of lapping, print blankets, and backgrays. Sept: How 
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color shop should be set up; preparation and behavior of 
printing pastes. 


Processing. See Textile Auxiliary Materials; Textile Finishing ; 
Textiles—Mixed. 


Rot Resistance. See Textiles—Testing. 
Rubber Bonding. See Rubber Tires—Cords. 


Shrinkage. Determination of Shrinkage of Woven Cotton and 
Linen Fabrics During Laundering, A.N.DAVIDSON, H.M. 
TAYLOR. Textile Inst—J v 51 n 3 Mar 1960 (Proc Sec) p 
P151-66. Review based on experiments carried out by Technical 
Committee E1 of Textile Inst during years 1939-1942 and 1945- 
1951 and on statistical analysis made by H.E.DANIELS in 
1941 and by H.M.TAYLOR in 1951; results are discussed in 
coneroca with specifications of British Standard B.S. 1118: 


Stability to Laundering of Fabrics Made from Cellulosic 
Fibers, G.V.LUND, W.T.WATERS. Textile Research J vy 29 n 
12 Dec 1959 p 950-60. Effects of fiber, yarn, and fabric proper- 
ties on shrinkage; it is suggested that in general yarn and 
fabric constructions which give more bulk or less compactness 
will have less of relaxation type of shrinkage potential; for 
felting type shrinkage, factors which facilitate relative fiber 
movement under severe water agitation will result in greater 
felting shrinkage; particular reference is to various types of 
rayon fabrics. 


Soil Resistance. Effect of Soil on Photochemical Degradation of 
Cotton, M.A.MORRIS, B.WILSEY. Textile Research J v 29 n 
12 Dec 1959 p 971-4. Cotton yarns were impregnated with air- 
borne soil, ground soil, and lignin derivative of ground soil, 
and exposed to carbon-are light source; fluidity measurements 
indicated that airborne soil accelerated photochemical degrada- 
tion, but that ground soil and lignin derivative had no pho- 
tosensitizing action; no differences in breaking strength values 
were found. 


Standards. Breaking Load & Extension of Strips of Woven Tex- 
tile Fabric. Brit Standards Instn—Brit Standard n 2576 1959 8 
p. Standard deals with determinations for cut or frayed strips 
of woven fabric by means of constant rate of loading machines 
and machines with constant rate of traverse of driven clamp; 
it is applicable to fabrics whether or not they have been 
impregnated or coated with sizing or stiffening materials, rub- 
bers, plastics, ete. 

New Era for Fabrics. Mag of Standards v 31 n 6 June 1960 
p 169-70. Am Standards known as L22 have been extended to 
all textiles; 75 classes of fabrics are determined by purpose 
for which they are used; performance requirements and test 
methods are specified; four washing formulas and requirements 
for identification tags are included; some 1000 different textile 
finishes that claim distinct characteristics are grouped into 
basie categories. 

Principles and Terms for Description of Fabrics (With 
Special Reference to Fibre Content). Brit Standards Instn— 
Brit Standard n 3257 1960 20 p. First part prescribes prin- 
ciples to be observed in describing cloths according to their 
fiber content; second part gives terms commonly used in de- 
seribing cloths and indicates their meanings, first section of it 
relating to fibers, yarns and fiber content, second to fabric con- 
struction, and third to processes. 

Static Electricity. See Nylon—Static Electricity ; Textile Finish- 
ing; Yarn—Static Electricity. 


Synthetic. See Textile Fibers—Synthetic. 
Terminology. See Textiles—Standards. 


Testing. See also Materials Testing; Rubber Tires—Cords; Tex- 
tile Measuring Instruments; Textile Mills—Quality Control; 
Wool—tTesting ; Yarn—Testing. 

Approach to Automation of Wrinkle Recovery Tester, J.M. 
SLOAN, C.H.HAYDEL, E.F.SCHULTZ, Jr, H.W.WELLER, 
Jr. Am Dyestuff Reporter v 49 n 9 May 2 1960 p 25-7. Prin- 
cipal components are plastic protractor and plastic disk 
mounted with sample holder, photoelectric cell with amplifier 
and relay circuit, light source, small electric motor, and 
electric timer; comparison is made with data obtained in usual 
manner with Monsanto Wrinkle Recovery Tester; it is con- 
cluded that automatic tester may be used for samples that do 
not present alignment problems caused by twisting or curling. 

Dynamic Distribution of Strain in Textile Materials Under 
High-Speed Impact—1, 2, D.R.PETTERSON, G.M.STEWART, 
F.A.ODELL, R.C.MAHEUX. Textile Research J v 30 n 6 
June 1960 p 411-31. Study of dynamics of energy absorption 
in materials used for personnel body armour; particular 
reference is made to nylon and Dacron constructions; helium 
and powder propulsion systems are used interchangeably, and 
ballistic impact recorded by high speed photography. Pt 1: 
Experimental methods and preliminary results on single yarns. 
Pt 2: Stress-strain curves from strain position distributions. 

Ein fotoelektrisch gesteuerter Folgeregler als Gewebetrenn- 
automat, K.H.ALBRECHT. Zeit fuer Messen, Steuern, Regeln 
vy 2n 8 pt 2 Dec 1959 p 845-8. Photoelectrically controlled 
servosystem as automatic texture separating instrument; 
design and operation of instrument, which is improved by 
feedback; results of tests and measurements. 
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Interaction of Textile Structures and High-Speed Textile 
Processes, H.M.MORGAN. ASME—Trans—J Eng for Indus 
v 82 Ser Bn 2 May 1960 p 154-8. Study of interaction which 
takes place in certain high speed textile processes at points of 
machine fiber contact; specific actions of weaving and sewing. 
Paper n 59-A-115. 

Mechanical Properties of Textile Materials, E.J.STAVRAKAS. 
Mech Eng v 82 n 3 Mar 1960 p 58-62. Techniques applicable 
to characterization of mechanical properties of fibers; one time 
load to rupture tests; yield point as measure of fiber per- 
formance; ability to recover from repetitive deformations ; 
abrasion resistance of fiber; energy index of elasticity of 
several commercial textile fibers and yarns at various strain 
levels shown in table. Paper n 59-A-99. 


Method for Testing Resistance of Textile Materials to 
Microbiological Rotting, R.ASHCROFT, W.A-BELL. Textile 
Inst—J v 51 n 5 May 1960 (Trans Sec) p T175-89. Method 
is modification of conventional soil burial test; strips of 
cloth are laid across bands of soil (4-in. thick) on glass 
plates, and are incubated under controlled conditions of 
temperature, humidity and air supply; experiments to assess 
uniformity of biological conditions and to examine effect of 
variations in temperature, moisture conditions, and composition 
of inoculum are also described. 


Nutzanwendung von Quellungs- und Loesungsvorgaengen 
unter dem Mikroskop fuer die Textilpruefung, W.BOBETH. 
Dresden. Technische Hochschule—Wissenschaftliche Zeit v 9 
n 1 1959 p 65-75. Utilization of swelling and solution phe- 
nomena for microscopic textile testing; method for determin- 
ing effect of mechanical and temperature factors particularly 
on synthetic fibers; applicability of micro-swelling methods to 
investigation of fiber structure. 


Stress-Strain Response of Fabrics Under Two-Dimensional 
Loading—1, W.G.KLEIN. Textile Research J v 29 n 10 
Oct 1959 p 816-21. FRL biaxial tester; general philosophy of 
biaxial testing is discussed and several criteria established for 
performance of tests; shortcomings of existing testers are 
noted; Fabric Research Laboratories tester developed in 1952 
and embodying more important principles is described, and 
some selected results indicate possible scope of operation. 


Tearing Strength of Fabrics—1, P.W.HARRISON. Textile 
Inst—J v 51 n 3 Mar 1960 (Trans Sec) p T91-1381. Review of 
literature; various test methods, machines and instruments 
used in making tests, and different expressions for tearing 
strength; effects of type of fiber, cloth and yarn structure, 
finish, and weathering treatments; examples of fabrics de- 
signed to have high tearing strength. 211 refs. 

Technique for Gripping High-Strength Fabrics During Physi- 
eal Tests, K.F.PLITT, L.A.DUNLAP. ASTM—Bul n 246 
May 1960 p 33-5. Method for laminating gripped area of 
fabric with Saran film to overcome tendency of yarns to slip 
during testing; fabric was 2 by 2 basket weave nylon material 
with 20 double yarns per in. in filling and 21 double yarns/in. 
in warp. 

Thermal Insulation Measurements on Textiles—Comparison 
of Two Methods, P.WING, C.J.MONEGO. ASTM-Bul n 241 
Oct 1959 p 29-33. Range of usefulness of Guarded Ring Hot 
Plate and Cenco-Fitch apparatus, and range in which correla- 
tion between data may be set up; materials tested included 
poplin, duck, felt, frieze, Orlon, and miscellaneous blends and 
assemblies ; quantitative correlation over wide thickness range 
and with different types of fabrics was achieved. 


Wash-and-Wear. See Cotton Fabrics—Finishing; Textile Fin- 
ishing; Textile Mills—Quality Control; Textiles—Laundering ; 
Woolen and Worsted Fabrics—Laundering. 


Waterproofing. See Textile Finishing. 


Weaving. See also Cotton Fabrics—Weaving ; Textile Machinery 
—Looms; Textile Mills—Control. 


Causes of Motion Marking, R.FOSTER. Textile Inst—J v 51 
n 7 July 1960 (Proce Sec) p P336-45. Analysis uf fault which 
is defined as regular barriness weft-way, distance between bars 
being determined by design of let-off motion; it is concluded 
fault is result of periodic variation in warp tension each 
time ratchet shaft rotates; it cannot be eliminated by improy- 
ing beam drive mechanism ; tension variation causing fault can 
be avoided by reducing friction at bearings in tensioning 
system and by improving these bearings. 

Check Your Loom Let-Offs to Weave Lightweight Suiting, 
R.B.PRESSLEY. Textile World v 109 n 12 Dee 1959 p 52-3. 
It is suggested that 6-oz suiting fabric can run as high as 
16% seconds from thick and thin places and wavy cloth; 
procedure is given for holding defects to 2-8% by checking 
let-offs before warp is tied in loom. 

Lappet and Swivel Weaving, Z.GROSICKI. Textile Inst—J 
v 51 n 3 Mar 1960 (Proce Sec) p P140-50. Fabrics are described 
as extra-yarn figured cloths, extra warp in respect of lappets, 
and extra weft in respect of swivels; as opposed to other 
forms of extra-yarn figuring, there is no waste; in construction 
under discussion all figuring yarn is used to produce figure, 
and amount wasted in unseen floats on back of ground cloth 
may be as little as 5%; reverse on occasions occurs with 
such fabrics as Madras muslin. 
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Modern Filling Preparation Systems, H.DEUSSEN, R.A. 
MOORE, G.I.KIMBALL. Modern Textiles v 41 n 4 Apr 1960 
p 25-8. Comparison of loom winding, which carries quilling 
operation into weave room and produced filling directly on 
loom, and of combination of high speed quilling with auto- 
matic filling magazines on loom; study is based on mill 
installation serving 100 looms of each type; figures obtained 
and from other, larger installation are projected to illustrate 
typical mill operation of 1200 Draper looms. 

New Method of Measuring Warp Tension and Letting-off 
Length per Pick Explained with Examples, K.SAKAMOTO, 
H.KAMOGAWA. Textile Machy Soc Japan—J v 5 n 2 Dec 
1959 p 50-6. Method utilizes cameras, pick counter and Xenon 
electric discharge tube; whole warp tension was measured 
with aid of steel rings, strain meter and electromagnetic 
oscillograph without turning channel of warp yarn; maximum 
error is plus or minus 5%; warp tension and _ letting-off 
length per pick were measured with Negative and Positive 
Let-Off Motion Devices and quantitative efficiency of both 
determined. 

Stiffness of Woven Textiles, D.N.E.COOPER. Textile Inst— 
Jv 51n 8 Aug 1960 (Trans Sec) p T617-35. Factors affecting 
resistance to bending offered by fibers, yarns and woven 
fabrics; fiber stiffness depends upon fiber material, shape 
of cross-section and denier, and yarn stiffness is usually con- 
trolled by it; when yarns are woven into fabrics, wide range 
of stiffness is possible according to extent to which free 
movement of fibers is inhibited by fabric structure or finish ; 
various natural and synthetic fiber and nonwoven materials 
are considered. 23 refs. 

Weaving Upholstery Fabrics on Big Scale at Bartson. Textile 
World v 109 n 9 Sept 1959 p 52-3. How yarn and weaving 
are handled at Lavonia, Ga, plant of Albert J. Bartson, Inc; 
fabrics woven include novelty textures, tapestries, brocades, 
damasks, and satins, using cotton and various synthetic yarns ; 
warping is by two systems: cotton and warp compressing ; 
filling is by automatic bobbin winding with automatic bobbin 
loaders and cop winding; mill has 144 looms. 


THALLIUM. See Chemical Processes—Photochemical ; Geochem- 
istry—Rubidium and Thallium; Metals and Alloys—Electric 
Properties ; Superconductivity ; Tellurium Thallium Alloys; Tin 
Thallium Alloys. 


THEATERS. See Air Conditioning; Sound Recording and Re- 
production. 


THEODOLITES. See Rockets and Missiles—Control; Rockets 
and Missiles—Instruments; Surveying Instruments. 


THERAPEUTIC DEVICES. See Medical Equipment and Sup- 
plies. 


THERMAL CONDUCTIVITY. See Heat Transfer. 
THERMAL DETECTORS. See Infrared Rays—Detectors. 
THERMAL STRESSES. See Stresses—Thermal. 


THERMIONIC DEVICES. See Electricity—Direct Conversion ; 
Electron Tubes; Refrigeration—Thermoelectric; Thermoelec- 
tricity. 

THERMISTORS 


See also Bearings—Temperature; Boron; Chemical Analysis 
—Apparatus; Concrete—Temperature Measurement; Electric 
Filters; Electric Motors—Protection; Pressure Measuring In- 
struments; Radio Measuring Instruments; Servomechanisms 
—Circuits; Signal Generators; Temperature Measuring In- 
struments ; Thermometers; Voltage Regulators. 


Les thermistances réfractaires, J.VERGNOLLE, J.TSOCA. 
Onde Electrique v 40 n 895 Mar 1960 p 252-4. Refractory 
thermistors ; manufacture of wide diffusion type thermistors 
permitting measurement and control of temperatures up to 
1100 C; their application for temperature control in electric 
appliances, relay timing and alarm equipment. 


Nota sull’impiego dei termistori in reti stabilizzatrici per 
sistemi di controllo, V.ANDRESCIANI, A.LEPSCHY. Elettro- 
tecnica v 47 n 4 Apr 15 1960 p 271-80. Application of 
thermistors in stabilizing circuit of control systems; possibil- 
ity of using thermistors as induction elements in feedback con- 
trol loops ; practical investigation of operation of parallel filter 
circuit with two thermistors in series. 


10) wplywie pewnych parametrow termistora i wskaznika na 
obciazenie termistora w ukladzie niezrownowazonego mostka 
Wheatstone’a, E.KUZMA. Archiwum Elektrotechniki v 8 n 4 
1959 p 617-30. Influence of certain thermistor parameters, such 
as resistance and material, and effect of thermistor load in- 
dicator upon unbalanced Wheatstone bridge circuit in which 
thermistor serves for temperature measurement, 


Processing of Positive Temperature Coefficient Thermistors 
H.A.SAUER, J.R.FISHER. Am Cer Soc—J v 43 n 6 June 
1960 p 297-301. Controlled addition of impurities such as lan- 
thanum in barium titanate and barium strontium titanate 
systems results on thermistor materials which have large 
positive temperature coefficients of resistance over controlled 
temperature ranges; resistivity is sensitive to concentration of 
trace additives, to undesirable impurities in raw materials, and 
to sintering and maturing conditions. 
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Survey of Thermistor Characteristics, J.VAN DOVER, N.F. 
BECHTOLD. Electronics v 33 n 27 July 1 1960 p 58, 60. 
Tables and curves are presented giving thermistor characteris- 
tics and applications for both negative temperature and posi- 
tive temperature coefficient thermistors. 


Theory of Indirectly Heated Thermistors, N.BJORK. Acta 
Polytechnica Scandinavica n 255 1959 (Elec Eng Series n 5) 
1959 46 yp. Extension of theory previously developed (see 
Engineering Index 1954 p 1102, 1956 p 1072) to indirectly 
heated thermistors in order to make possible handling of cir- 
euit problems where dynamic properties of thermistor are de- 
cisive; small signal circuit for indirectly heated thermistor; 
parameters of circuit follow from analytic expression of re- 
sistance-power characteristic, which in its turn can be deduced 
from few simple measurements. 


Thermistor Basics, H.T.BAILEY. Plant Eng v 13 n 8 Aug 
1959 p 114-15. Unique characteristics and response to minute 
changes in temperature make extremely accurate temperature 
control devices possible; review of basic concepts of operation; 
circuit diagrams illustrate seven methods of application. 


Thermistors in Transistor Circuits, L.H.HARDY, H.R. 
EMES. Semiconductor Products v 3 n 8 Aug 1960 p 31-5. 
Temperature compensation of transistor circuits can be ac- 
complished by thermistors; characteristics of available ther- 
mistors are discussed, and some typical applications in com- 
pensating transistor circuits described; method for obtaining 
required thermistor characteristics for specific transistor com- 
pensation application is outlined. 


Thermistors—Story of Thermally Sensitive Semi-conductors, 
R.W.SMITH, G.L.VINCENT. Cer Industry v 74 n 5, 6 May 
1960 p 79-81, June p 84-7, v 75 n 2 Aug p 74-7. May: Funda- 
mental concepts. June: Thermistor theory; characteristics 
and manufacturing considerations. Aug: How AC Spark Plug 
Div, General Motors Corp, manufactures units which are in- 
corporated into temperature sensing circuits in internal com- 
bustion engines for automobiles. 


Thermistors, Their Theory, Manufacture and Application, 
R.W.A.SCARR, R.A.SETTERINGTON. Instn Elee Engrs— 
Proc v 107 pt B (Electronic & Communication Eng) n 35 
Sept 1960 p 395-405 (discussion) 405-9. Guidance on approach 
to circuit problems; possibilities of exploiting some of inter- 
esting and unusual properties of thermistor, now used in 
many fields as adequate alternative to components of more 
specialized application. 80 refs. Paper 3176 M. 


THERMOCOUPLES 


See also Aircraft Engines, Jet and Turbine—Temperature; 
Blast Furnace Practice—Control; Calorimeters; Electricity— 
Direct Conversion; Foundries—Pyrometry; Gas Plants—TIn- 
struments; Internal Combustion Engines—Temperature Meas- 
urement; Iron and Steel Plants—Instruments; Metals and 
Alloys—Low Temperature Properties; Metals Cutting—Tem- 
perature Measurement; Refractory Materials; Refrigeration— 
Thermoelectric; Rockets and Missiles—Instruments ; Tempera- 


ture Measurement; Temperature Measuring Instruments; 
Thermoelectricity ; Welding, Electric. 
Basic Studies on Base-Metal Thermocouples, J.F.POTTS, 


Jr., D.L.McELROY. SAE—Paper n 158A for meeting Apr 5-8 
1960 12 p. Details of studies, conducted up to 2000 F at Oak 
Ridge National Laboratory and University of Tennessee to 
improve thermoelectric measurements through better under- 
standing of basic behavior of thermocouples; answers were 
sought to question of reliability of Chromel-P/Alumel for 
measuring temperature up to 1000 C and whether better com- 
bination exists; materials tested and results of comparison 
calibrations of samples; two examples of short-range diagnos- 
tic studies. 

Contribution to General Theory of Thermocouples, A.H. 
BOERDIJK. J Applied Physics v 30 n 7 July 1959 p 1080-3. 
Application of thermodynamics of irreversible processes to 
thermocouple of which bars have arbitrary shape, properties 
of materials are arbitrary functions of temperature, and com- 
position is, under certain restrictions, inhomogeneous and 
anisotropic; two nonlinear differential equations describing 
stationary distribution of temperature and electrical poten- 
tial; upper bounds of efficiencies attainable by stationary 
thermoelectric conversion. 


Design Procedure for Thermocouple Probes, L.B.HAIG. 
SAE—Paper n 158C for meeting Apr 5-8 1960 17 p; see also 
abstract in SAE—J v 68 n 8 Aug 1960 p 81-4. Method of 
reducing environmentally induced errors of thermocouples in 
gas stream temperature measurement; basic heat transfer 
concepts used in design of probe envelope provide environ- 
ment for junction conducive to accurate gas temperature 
measurement; procedure illustrated by design of probe in 
range of 100 F with error limit of 0.2 F at Mach numbers 
ranging from 0.2 to 1.0; test results show maximum error 
of 0.18 F, substantiating procedures; example relating to gas 
turbine. 

Diagrams Representing States of Operation | of General 
Thermocouple, A.H.BOERDIJK. J Applied Physics v oie 7 
July 1960 p 1141-4. State of operation depends on current I 


THERMOCOUPLES—Continued 


and temperature Ti, Tz of junctions; if Tz is kept constant, 
operating characteristics can be plotted in I, (Ts-T1) diagram ; 
existence of regions of generation of electricity and of cooling 
is proved; these regions are investigated; possible generaliza- 
tion and reduction of diagram; cooling region of general 
couple with temperature independent properties. 


Dynamic Testing of Gas Sampling Thermocouples, J.D. 
MEADOR. SAE—Paper n 158G for meeting Apr 5-8 1960 
11 p. Performance characteristics of gas sampling thermo- 
couples used in monitoring of turbine inlet gas temperatures 
of Allison Model 501 engine; environmental factors affecting 
performance of thermocouple analyzed and criteria established 
for testing of such components; new high-temperature flowing 
gas thermocouple test rig and performance data; schematics 
illustrating characteristics of thermocouple and features of 
test equipment. 


Elimination of Electrical Interference in High Temperature 
Thermocouple Installations, J.R.NILSON. ISA—Proc Preprint 
36-SF60 for meeting May 9-12 1960 6 p. Sources and effects of 
electric interference encountered in high temperature thermo- 
couple installations for electronic instrumentation and control 
systems; means for reduction of interference by proper instal- 
Taos techniques ; treatment of severe cases by special electric 

ters. 


Errors in Thermocouple Circuits, R.J.ALMOND. Instru- 
ments & Control Systems v 33 n 1 Jan 1960 p 80-2. How 
major errors frequently are overlooked in design of thermo- 
couple circuits, generally because of misinterpretation of 
thermocouple wire guarantees; errors can accumulate in 
thermocouple circuit, when junctions between dissimilar 
metals, including lead-wire junctions and instrument con- 
nections, are not at 32 F. 


Experimental Determination of Thermocouple Time Con- 
stants with Use of Variable Turbulence, Variable Density 
Wind Tunnel, and Analytic Evaluation of Conduction, Radi- 
ation, and Other Secondary Effects, A.F.WORMSER. SAE— 
Paper n 158D for meeting Apr 5-8 1960 25 p. Parameters not 
normally considered in reporting, specifying, and predicting 
thermocouple time constants found to be significant are: air- 
stream turbulence, step change size, variable wire specific 
heat, axial conduction, and temperature ratio; apparatus used 
in study made by General Electric Co and results obtained; 
pertinence to jet engine measurements. 


Intercomparison of Thermocouple Response Data, F.R. 
CALDWELL, L.O.OLSEN, P.D.FREEZE. SAE—Paper n 
158F for meeting Apr 5-8 1960 33 p. Cooperative project initi- 
ated by SAE Committee AE-2, Physical Measurement Sensing, 
to determine effects of temperature on time constant or charac- 
teristic time of thermocouples, used to measure jet engine 
temperatures; account of work done at three laboratories: 
General Motors Research Laboratories, Orenda Engines Ltd, 
Toronto, Can, and National Bureau of Standards; discussion 
of results. 


Les thermocouples, J.BAILLEUL-LANGLAIS. Vide v 14 n 
84 Nov-Dec 1959 p 348-56. Thermocouples; review of theory 
and application of thermocouples; laws of intermediate metals 
and intermediate temperatures, methods of mounting and 
application for temperature measurement of electron tube 
electrode. 


Materials for High (2500°-4000° F) Gas Engine Temperature 
Measurements, A.R.ANDERSON, D.J.MacKENZIE. SAE—Pa- 
per n 158B for meeting Apr 5-8 1960 11 p. Present state of 
materials available for use as thermocouples; thermoelement 
materials to withstand temperatures approaching or exceeding 
4000 F in either oxidizing, reducing, inert, or vacuum atmos- 
pheres; wire combinations; insulation materials, such as zir- 
conia, alumina, magnesia, beryllia, and thoria; insulation 
resistance factor; sheath materials and comparative merits ; 
examples of probes used to measure afterburners. 


Metal-Clad Thermocouple, J.A.STEVENSON. Platinum 
Metals Rev v 4 n 4 Oct 1960 p 127-9; see also Brit Steelmaker 
v 26 n 11 Nov 1960 p 392-3. New type of metal-sheathed 
mineral-insulated platinum thermocouple developed by John- 
son Matthey to provide flexibility with resistance to thermal 
shock and corrosion; applications are outlined in steel, glass, 
engineering and nuclear energy industries. 


Metallic Thermocouples for Measurement of Temperatures 
above 1,600 C. Metallurgia v 61 n 365 Mar 1960 p 141-2. Use 
of metallic thermocouples eliminates external sources of 
error, as thermal electromotive force affords direct measure- 
ment of temperature at hot junction of couple and is not 
affected by environmental factors; summary of thermo-electric 
characteristics of some high temperature thermocouples. 

Method of Butt Welding Small Thermocouples 0.001 to 
0.010 Inch in Diameter, C.M.STOVER. Rev Sci Instruments v 
31 n 6 June 1960 p 605-8. Positioning of thermocouple wires 
in micro-manipulator for application of controlled welding 
pulse; method provides uniform upset weld through simple 
production technique. 


Method of Reducing Time Lag of Transducers Which Have 
Exponential Response, L.WHITLOW, M.J,PORTER. Electronic 
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Eng v 31 n 379 Sept 1959 p 536-42. Method for reducing time 
lag of thermocouples, or other transducers that have simple 
exponential response, described; output voltage from thermo- 
couple added to its amplified derivative, thus correcting 
response for both phase and amplitude; limiting factor is 
ratio of input signal to electrical noise generated in equipment ; 
design details and performance of drift corrected d-¢ amplifier 
and highly stable power supply given. 


Pallador Thermocouple, H.E.BENNETT. Platinum Metals 
Rev v 4 n 2 Apr 1960 p 66-7. Sensitive thermocouple, of 
much greater response than platinum: rhodium-platinum 
combinations, free from oxidation problems associated with 
base metal thermocouples, is provided by paladium-gold alloy 
and irridium-platinum alloy; investigations described which 
confirm usefulness of this thermocouple at temperatures up to 
1000 C, 


Refractory Metal Thermocouples, J.C.LACHMAN. ASME— 
Paper n 59-HT-21 for meeting Aug 9-12 1959 10 p. Thermo- 
electric properties of refractory metals studied with emphasis 
on use of element rhenium for thermocouple applications ; 
rhenium thermocouples have been established as reliable for 
measuring temperatures in vacuum, hydrogen, or inert atmos- 
pheres; rhenium tungsten thermocouples calibrated for use 
to 4000 F; rhenium molybdenum thermocouples are useful 
to about 3200 F, where thermoelectric potential becomes 
limited. 


Selection and Calibration of Tungsten and Molybdenum 
Wire for Thermocouples, S.K.DANISHEVSKII. Measurement 
Techniques (English translation of Izmeritel’naya Tekhnika) 
n 5 May 1959 p 333-8. New method for sorting and matching 
coils, which considerably speeds up and facilitates production 
of thermocouples with predictable calibration characteristics ; 
following steps are described: checking wire for homogeneity, 
production of reference tungsten molybdenum thermocouple, 
and matching of tungsten and molybdenum wire. 


Stable High Temperature Thermometry Rig, R.J.MOFFAT. 
SAE—Paper n 158E for meeting Apr 5-8 1960 14 p. Details 
of apparatus for testing bare wire and complex thermocouple 
probes, developed at Gas Turbine Laboratory of General Motors 
to study environmental factors affecting accuracy of gas 
temperature measurements; test rig is capable of producing 
gas stream which is stable and uniform over wide range of 
conditions; attenuator is heart of rig reducing fluctuations 
in gas temperature to less than plus or minus .25 F at 1600 F 
across 1x2 in. flow area. 


Surface-Temperature Measurement of Current-Carrying Ob- 
jects, R.DUTTON, E.C.LEE. Instrument Soc America—J v 
6 n 12 Dee 1959 p 49-51. New three-wire thermocouple circuit 
which permits accurate, stable measure of surface temperatures 
on objects carrying electric currents; adjustable compensator 
to eliminate error due to inaccurate placement of thermo- 
couple wires on surface. 


Thermocouple Temperature Measurement Without Special 
Instruments, D.KELLY. Instruments & Control Systems v 383 
n 1 Jan 1960 p 76-7. How inexpensive panel meters can be 
used with thermocouples to obtain temperature readings ac- 
curate within 5-10%. 


Thermo-Electric Thermometry, R.YOUNG. Certificated Engr 
v 33 n 14 Oct 1960 p 407-16 (discussion) 417-21. Description 
of principles of thermocouples, materials used in their con- 
struction, methods for their calibration, and instruments 
employed for measuring emf produced, graduated to record 
temperatures. 


Two Thermocouples Suitable for Measurement of Tempera- 
tures up to 2800 C, D.A.DAVIES. J Sci Instruments v 37 n 
1 Jan 1960 p 15-17. Thermoelectric characteristics of thermo- 
couples of tungsten/26% rhenium-tungsten and tantalum/ 
26% rhenium-tungsten; method of determining emf of couples 
up to temperature of 2800 C; data on sensitivity of thermo- 
couples in temperature range 100-2000 C. 


Welded Thermocouple Junctions, H.C.JORDAN. Instruments 
& Control Systems v 33 n 6 June 1960 p 988-90. Cross-wire 
and coil type sandwich welding techniques; tables illustrating 
application of special welding techniques and welding machin- 
ery to various types of practical thermocouple installations ; 
equipment selection problems. 


Bonding. See Gallium. 


Standards. Temperature-emf Relation for Iron-Constantan 
Thermocouples. Scientific Apparatus Makers Assn—Standard 
n RC9-11-1956, Chicago 1956 14 p. Standard applies to tem- 
perature-emf values for iron-constantan thermocouple; termi- 
nology and general definitions; conversion tables for iron- 
constantan. 


THERMODYNAMICS 


See also Aerodynamics—Heating Effects; Air Conditioning ; 
Chemical Engineering; Distillation; Drying; Flame Research; 
Flow of Fluids; Fuel Cells; Gases—Thermodynamics: Heat 
Exchangers; Heat Transfer; Helium—Liquefied; High Pres- 
sure Engineering; Hydrocarbons—Thermodynamics; Ion Ex- 
changers; Liquids; Low Temperature Engineering; Magneto- 
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hydrodynamics ; Metallurgy—Physical Chemistry ; Rare Earths ; 
Refrigerants; Refrigeration; Shock Waves; Solar Radiation ; 
Steam Sampling; Stresses—Thermal ; Superconductivity ; also 
all subject headings beginning with Steam. 

Aero-Space Applied Thermodynamics Manual. Published by 
SAE, Committee A-9, Aero-Space Environmental Control Sys- 
tems, Feb 1960, 984 p. Manual supersedes SAE Aeronautical 
Information Reports AIR’s numbers 22-5 and serves as source 
of reference material in aero-thermodynamices, fluid dynamics, 
heat transfer and related system design; major sections are: 
Engineering Fundamentals ; Thermo-Physical Properties and 
Application Engineering, latter covering air conditioning, 
heating, cooling, pressurization, etc; pertinence to aircraft, 
missile and space vehicle applications. 


Analysis of Kinetics by Method of Constant Compositions, 
S.ERGUN, M.MENTSER. US Bur Mines—Report Investiga- 
tions n 5562 1960 9 p. Method involves determination of time 
required for attainment of given conversion at various tem- 
peratures; it is used in evaluating energy of activation only; 
method is developed to evaluate functional dependence upon 
composition and frequency factor in addition to energy of 
activation. 


Dependence of Internal Energy of Air on Pressure and 
Density at High Temperatures, S.S.KVASHNINA. ARS—J v 
30 n 9 Sept 1960 p 875-6. Empirical equations presented are 
compact i.e. presentation of extensive Russian tables of 
thermodynamic properties of air at high temperatures; applica- 
tion to computations carried out on high speed computers. 
English translation of paper from Izvestiya Akademii Nauk 
SSSR, Otdelenie Tekhnicheskikh Nauk, Mechanika i Mashino- 
stroenie, n 1 1960 p 178-9. 


Détermination de l’entropie d’ébullition, J.M.ZIVOJINOV. 
J de Physique et le Radium (Physique Appliquée) v 21 n 3 Mar 
1960 p 87A-8A. Determination of ebullition entropy; index 
n and constant a of previously established equation determin- 
ing relation between ebullition temperature and corresponding 
pressure, are used to calculate ebullition entropy for same sub- 
stances; results are in better agreement with experimental 
values than those reported by previous authors. 


Determination of Viscosity of Steam at Super-Critical Pres- 
sures, E.KJELLAND-FOSTERUD. J Mech Eng Science v 1 
n 1 June 1959 p 30-8. Measurement of viscosity of water 
substance at pressures from 200 to 1000 atm and at tempera- 
tures from 870 to 540 C; viscometer, which is of capillary 
type, uses principle of falling mercury pellet but is of special 
design prepared by author to meet extreme conditions under 
which observations were made; at lower end of range of pres- 
sure, at which recent data extant from other workers, results 
are in close conformity with those from existing sources. 


Die Exergie und das Flussbild der technisch nutzbaren 
Leistung, P.GRASSMANN. Allgemeine Waermetechnik v 9 
n 4-5 1959 p 79-86. Exergy and flowsheet of technically useful 
work; term “exergy” as used by Z.RANT; equation given 
which relates exergy, heat quantity, and temperatures; equa- 
tion for specific exergy in terms of specific enthalpy, tempera- 
ture, and specific entropy; application to isothermal and 
adiabatic gas compression, increasing pressure of incompres- 
sible liquid; decrease in exergy in irreversible processes such 
as cooling, heating, throttling, exchangers, chemical reactions. 


Effect of Pressure on Enthalpy of Gases, R.KKORDBACHEN, 
C.TIEN. Can J Chem Eng v 37 n 4 Aug 1959 p 162-6. Equation 
derived for enthalpy correction term, in terms of gas law 
constant, reduced temperature, compressibility factor, and 
reduced pressure; enthalpy correction charts constructed, 
based on equation; predicted and experimental values com- 
pared for carbon dioxide, methane, n-pentane, ethane, isobu- 
tane, and ammonia; better prediction of enthalpy possible 
than with other available methods, particularly at low tem- 
peratures, except for ammonia. 


Eksperimental’noe issledovanie teploemkosti vod ri tem- 
peraturakh 10-500° C i davleniyakh do 500ks /om?, A.M. 
SIROTA, B.K.MAL’TSEV. Teploenergetika v 6 n 9 Sept 
1959 p 7-15. Heat capacity of water at temperatures 10-500 CG 
and pressures up to 500 kg/em?; measurements, using new 
experimental installation; lower limit for pressure at tem- 
peratures up to 285 C was found to be saturation curve, and 
for higher temperatures, pressure of 300 kg/cem?. 17 refs. 


Eksperimental’noe opredelenie udel’nykh ob’emov v 
davleniya 1200 kg/em*, M.P.VUKOLOVICH, VN ZUBAREY. 
A.A.ALEKSANDROV, Yu.Ya.KALININ. Teploenergetika v 6 
n 10 Oct 1959 p 74-7. Experimental determination of specific 
volumes of water under pressures up to 1200 kg/em? at 300 


C; comparison of results with those obtained in other 
investigations, 


Bksperimental’noe opredelenie udel’nykh ob’emov vodyanogo 
para pri vysokikh temperaturakh i davleniyakh, V.A.KIRIL- 
LIN, S.A.ULYBIN. Teploenergetika v 6 n 8 Aug 1959 p 
71-3. Experimental determination of specific volumes of steam 
at high temperatures and pressures; experimental values for 


specific volumes at temperatures 500-6 
pee hee 20 © and pressures up 
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Electromotive Force Series of Metals in Fused Salts and 
Activities of Metal Chlorides in 1:1 Molar KCl-NaCl Solutions, 
S.N.FLENGAS, T.R.INGRAHAM, Canada. Dept Mines & Tech 
Surveys—Mines Branch—Research Report n R52 Aug 1959 
p 714-21. Electromotive force series of metals at different 
temperatures established for 1:1 molar KCl-NaCl solutions; 
experiments with chlorine electrode have shown that solu- 
tions of silver chloride in KCl-NaCl solvent are ideal; activity 
coefficients and other related thermodynamic properties of 
remaining chlorides were calculated. 


Electronegativities of Rare-Earth Elements, R.L.MONT- 
GOMERY. US Bur Mines—Report Investigations n 5567 1960 
11 p. Electronegativities calculated from heats of formation; 
values obtained from different compounds varied widely; 
revised electronegativity values are given for more electro- 
positive elements, including rare-earth metals; estimates of 
unknown heats of formation are made from electronegativities 
and are compared with other estimates. 


Heat of Formation of Yttrium Chloride, R.L.MONTGOM- 
ERY, T.D.HUBERT. US Bur Mines—Report Investigations n 
5659 1960 10 p. Heats of solution of yttrium chloride and 
oxide in hydrochloric acid were measured; using heat of 
combustion of yttrium mentioned in literature, Bureau calcu- 
lated heat of formation of yttrium chloride to be —239.16 plus 
or minus 0.50 keal/mole; heats of solution of yttrium chloride 
from literature are mostly too low because of water and/or 
oxychloride impurities; corrected heat of solution of yttrium 
oxide in HCl. 


Heats of Combustion and Formation of Molybdenum Sub- 
nitride, A.D.MAH. US Bur Mines—Report Investigations n 
5529 1960 7 p. Combustions were conducted under 30 atm 
pressure of nitrogen at 30 C; data are combined with previous 
determinations of heats of formation of molybdenum trioxide 
and chromium sesquioxide to obtain heats of formation of 
two subnitrides from elements at 298.15 K; corresponding free 
energies of formation were estimated. 


Heats of Formation of Three Sodium Vandates, M.F. 
KOEHLER. US Bur Mines—Report Investigations n 5700 1960 
10 p. Heats of formation at 298.15 K of sodium metavanadate, 
pyrovanadate and orthovanadate, both from oxides and from 
elements were derived from results of sodium hydroxide solu- 
tion calorimetry; free energies of formation were obtained 
by combining heat and entropy values; three sodium vanadates 
were stable with respect to all possible decompositions in which 
vanadium retains its pentavalency. 


Hypothetical Standard States and Thermodynamics of High- 
Pressure Phase Equilibria, J.M.PRAUSNITZ. A.I.Ch.E. J v 
6 n 1 Mar 1960 p 78-82. Techniques for calculation of 
hypothetical standard-state functions; examples _ illustrate 
their applicability to thermodynamic analysis of h-p phase 
equilibria; standard states; hypothetical standard states; 
condensable components in gas phase; gaseous solutes in 
liquid phase; Gibbs-Duhem equation and thermodynamic 
consistency ; effect of pressure on gas solubility. 


Implicit, Numerical Method for Solving Two-Dimensional 
Heat Equation, G.A.BAKER, Jr, T.A.OLIPHANT. Quarterly 
Applied Mathematics v 27 n 4 Jan 1960 p 361-73. Full two- 
dimensional set of implicit equations is solved exactly in 
linear case using difference scheme; method extended to non- 
linear equations and non-rectangular regions by iterative 
scheme; method is unconditionally stable in both cases and is 
limited in mesh size and time-step lengths only by requirements 
of accuracy; numerical examples. 


Indirect Method of Measuring Static Temperature in Super- 
saturated Expanding Steam, D.J.RYLEY. Engineer v 210 n 
5457 Aug 26 1960 p 343-6. Sequence of recovery factors are 
established for known nozzle profile for wholly superheated 
flow by using axial thermocouple to determine distribution of 
adiabatic wall temperature; factors are then used to deter- 
mine static temperature for undercooled expansion in con- 
junction with new distribution of adiabatic wall temperature ; 
this procedure is valid only if there is closely similar axial 
distribution of Reynolds, Mach, and Prandtl numbers. 


Low-Temperature Heat Capacities and Entropies at 298.15° 
K ‘of Zirconates of Calcium, Strontium, and Barium, E.G. 
KING, W.W.WELLER. US Bur Mines—Report Investigations 
n 5571 1960 3 p. Heat capacities between 51 and 298 K and 
entropies at 298.15 K for zirconates of alkaline-earth metals- 
calcium, strontium, and barium; authors believe magnesium 
zirconate does not exist as stable compound at room tempera- 
ture; entropies of formation from constituent oxides also are 
given. 

Mischungswaermen bei hohen Druecken und Temperaturen, 
insbesondere bei Methylamin-Wasser-Gemischen, K.J.MUNDO. 
Forschung auf dem Gebiete des Ingenieurwesens v 26 n 1 
1960 p 8-18. Heats of mixing at high pressures and tempera- 
tures, specifically for methylamine-water mixtures ; descrip- 
tion of new apparatus for measuring heats of mixing of binary 
systems; principles and accuracy of method; control measure- 
ments on systems with known heats of mixing; measurements 
on methylamine-water mixtures and plotting of enthalpy- 
concentration diagram of liquid phase from results. 
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O kaloricheskikh svoistvakh vody pri davleniyakh do 500 
kg/cm? i temperaturakh do 3800 C, A.M.SIROTA, P.E.BE- 
LYAKOVA.Teploenergetika vy 6 n 10 Oct 1959 p 67-70. Ther- 
mal properties of water under pressures up to 500 kg/cm? and 
temperatures up to 300 C; new experimental data, compared 
with existing Cp calculations; enthalpy values of water at 
such pressures and temperatures. 18 refs. 


Odd Variables and Thermodynamics K.OKANO. Inst Phys 
& Chem Research (Tokyo)—Sci Papers v 54 n 1 Mar 1960 
p 1-5. Based on invariance character of free energy with 
reverse of sense of time, possibility of occurrence of linear 
couplings between even and odd variables is discussed; 
application of theory to relaxation phenomena and thermo- 
dynamic treatment of gyromagnetic effects presented. 


Statistical Mechanics of Steady State, J.A.McLENNAN, 
Jr. Phys Rev v 115 n 6 Sept 15 1959 p 1405-9. Discussion of 
steady-state phenomena near equilibrium in terms of Gibbs 
ensembles; modification of Liouville equation to include ex- 
ternal forces; steady-state solution to Liouville equation; 
linear relations between thermodynamic fluxes and forces. 


Tablitsa termodinamicheskikh funktsii vozdukha, A.S.PRED- 
VODITELEV, E.V.STUPOCHENKO, A.S.PLESHANOV, E.V. 
SAMUILOV, I.B.ROZHDESTVENSKII. Izdatel’stvo Akademii 
Nauk SSSR, Moscow 1959 229 p $3.80. Tables of thermody- 
namic functions of air; tabulated functions for temperature 
range 12,000 to 20,000 K and pressures of 0.001- to 1000 atm. 


Theory of Thermal Regular Regime and its Application to 
Determination of Thermal Characteristics, G.N.DULNEV. Int 
J Heat & Mass Transfer v 1 n 2-3 Aug 1960 p 152-60. Basic 
regularities of thermal regular regime theory developed by 
G.M.CONDRATJEV and its practical application to thermo- 
technical measurements are discussed; these regularities 
permit methods to be worked out for determining thermal 
characteristics of materials, determination of thermal inertia 
of thermometers and pyrometers, and calculation of kinetics 
of cooling or heating complicated thermotechnical apparatus. 


Thermodynamic Consistency of Binary Liquid-Vapor Equi- 
librium Data When One Component is Above Its Critical 
Temperature, S.B.ADLER, L.FRIEND, R.L.PIGFORD, G.M. 
ROSSELLI. AIChE J v 6 n 1 Mar 1960 p 104-8. Methods 
for testing thermodynamic consistency of data when more 
volatile component is above its critical temperature; these 
methods are free of many of restrictions and disadvantages 
found in procedures published earlier; applications in chemical 
and petrochemical distillation problems. 


Thermodynamic Description of Heterogeneous Dissipative 
Systems by Variational Methods, J.S.KIRKALDY. Can J 
Physics v 38 n 10 Oct 1960 p 1343-65. Principle of minimum 
rate of entropy production is formulated, permitting descrip- 
tion of certain heterogeneous convective systems not previously 
amenable to unique thermodynamic analysis; results are ap- 
plied to cellular or dendritic growth from melt in alloys; 
application is then made to nonstationary heterogeneous dis- 
sipative systems, and example is given. 21 refs. 


Thermodynamic Properties of Manganese and Its Compounds, 
A.D.MAH. US Bur Mines—Report Investigations n 5600 1960 
34 p. Basic metallurgical thermodynamic data including heat 
capacities, entropies, heat contents, temperatures and heats 
of phase changes, vapor pressures, and heats and free energies 
of formation; heats, free energies, equilibrium pressures, and 
equilibrium constants of reactions with special emphasis on 
metallurgical reactions; basic thermodynamic data for other 
elements and compounds encountered in metallurgical reac- 
tions of manganese. 


Thermodynamics of Some Oxides of Molybdneum and Tung- 
sten, E.G.KING, W.W.WELLER, A.U.CHRISTENSEN. US 
Bur Mines—Report Investigations n 5664 1960 29 p. Low 
temperature heat capacity data leads to evaluation of 298.15 
K entropies of tungsten dioxide and tungsten trioxide, as well 
as high temperature heat contents (above 298.15 K) of molyb- 
denum dioxide, molybdenum trioxide, tungsten dioxide, and 
tungsten trioxide; included are heats of fusion of two 
trioxides ; heats of formation at 298.15 K of these four oxides ; 
298.15 K entropy of MoOsz, and MoOs. 


Thermodynamische Kennzahlen, R.PLANK. Chemie-Inge- 
nieur-Technik v 31 n 9 Sept 1959 p 576-9. Thermodynamic 
constants; it is proposed that parameters, which may be 
considered to by thermodynamic constants, and between which 
certain relationships exist, should be called by names of their 
researchers as has become practice in case of flow and heat 
transfer theory. 29 refs. 


Vyazkost vodyanogo para pri atmosfernom davlenii, A.S. 
SHIFRIN. Teploenergetika v 6 n 9 Sept 1959 p 22-7. Viscosity 
of steam under atmospheric pressure; use of method of two 
capillaries to study steam viscosity in temperature range 
of 149-866 C; equations showing temperature dependence of 
viscosity. 


Units. See Engineering—Units. 

THERMOELASTICITY. See Stresses—Thermal. 

THERMOELECTRIC REFRIGERATION. See Refrigeration— 
Thermoelectric. 
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THERMOELECTRICITY THERMOELECTRICITY—Continued 


See also Electricity—Direct Conversion; Heat Pump Sys- 
tems; Metals and Alloys—Electric Properties; Refrigeration 
—Thermoelectric; Satellites—Power Supply; Semiconductors ; 
Ship Propulsion; Space Vehicles—Power Supply; Thermo- 
couples. 

Analysis of Thermoelectric Effects, M.H.DIXON. Am Soe 
Naval Engrs—J v 72 n 2 May 1960 p 255-69. Explanation 
of Seebeck (1822), Peltier (1834), and Thomson (1857) effects, 
materials that may be used, development and evaluation of 
generators; design diagram of Westinghouse Electric Co 
element, which uses UOs2 stainless steel clad fuel element; 
competitive aspects of thermionic converter, and features of 
Los Alamos plasma thermocouple which operates in core of 
nuclear reactor and uses incandescent uranium fuel element 
as emitter and has vacuum space filled with ionized cesium 
gas. 

Anisotropic Thermoelectric Power of Graphite, L.C.F. 
BLACKMAN, P.H.DUNDAS, A.R.UBBELOHDE. Roy Soc— 
Proce Ser A v 255 n 1282 Apr 19 1960 p 293-306. Measurements 
of thermoelectric power at ordinary temperatures made as 
function of direction on various specimens of graphite; it 
is established that graphite exhibits comparatively large 
anisotropy in its thermoelectric power; results discussed in 
relation to some current theories of thermoelectric power in 
solids. 34 refs. 


Calculation of Efficiency of Thermoelectric Devices, B. 
SHERMAN, R.R.HEIKES, R.W.URE, Jr. J Applied Physics v 
31 n 1 Jan 1960 p 1-16. Procedure has been developed for 
exact calculation of efficiency of thermoelectric generators 
and cooling devices in which parameters of materials have 
arbitrary temperature dependence; performances of Seebeck- 
effect thermoelectric generator and Peltier-effect cooling device 
are calculated; approximate methods are reviewed and results 
compared with those of exact method; high speed computer 
techniques are necessary. 


Conversion d’énergie par effet Seebeck et réfrigération par 
effet Peltier, N.THIEN-CHI, J.VERGNOLLE, B.DONNA- 
DILLE. Annales de Radioélectricité v 14 n 58 Oct 1959 p 275- 
321. Energy conversion by Seebeck effect and refrigeration 
by Peltier effect; calculations of thermoelectric couple con- 
sidered either as generator, or as refrigerator; engineering 
work carried out in CSF laboratories; results on various semi- 
conductors. (English abstract). 


Determination du pouvoir thermo-electrique de l’uranium 
et du plutonium, P.COSTA. J Nuclear Matls v 2 n 1 Mar 
1960 p 75-80. Determination of thermoelectric power of ura- 
nium and plutonium measured by differential method; high 
value of thermoelectric power was found for @ and f phases of 
Pu, and low value for delta and epsilon phases, which is in 
agreement with measurements of Waldron and Lee; Varley’s 
explanation for negative thermal expansion coefficient of 8 
phase appears refuted; variation of thermoelectric power with 
temperature is slightly different from that reported by 
Waldron and Lee. 


Effect of Heat Transfer on Characteristics of Semiconduc- 
tor Thermopiles for Refrigerators and Heat Pumps, G. 
VIKHOREV, V.NAER. Soviet Physics, Solid State v 1 n 6 
Dec 1959 p 824-8. English translation of article indexed in 
Engineering Index 1959 p 1212 from Fizika Tverdogo Tela 
June 1959. 


Figure of Merit for Thermionic Energy Conversion, N.S. 
RASOR. J Applied Physics v 81 n 1 Jan 1960 p 163-7. 
Optimum performance for emission-limited thermionic energy 
conversion is derived in analytical form; steps to reduce 
fundamental performance limitations are briefly discussed; 
figure of merit defined which permits quick estimate of effi- 
ciency of thermionic converter, quantitatively illustrates rela- 
tive importance of various metals properties, permits direct 
intuitive and quantitative comparison of thermoelectric and 
thermionic systems. 


Hidden Design Factors for Thermoelectric Coolers, J.C. 
CARROLL. Space/Aeronautics v 33 n 5 May 1960 p 166-9. 
Analysis of problems of applying thermoelectrics to cooling 
systems; Joulean heat loss; heat loss by conduction; heat 
transfer; thermoelectric modular construction; used for spot- 
cooling applications in airborne electronics. 


InAsi-xPx as Thermoelectric Material, R.BOWERS, J.E. 
BAUERLE, A.J.CORNISH. J Applied Physics v 30 n 7 July 
1959 p 1050-4, Extension of previous work by authors to 
include ternary III-V system InAsi-xPx (where x is between 
0 and 0.4); figures of merit are obtainable with this ternary, 
which are higher (about 20%) than that of binary InAs; also 
higher Seebeck coefficient and higher resistivity can be ob- 
tained. 


Interpretation of Stationary and Transient Behaviour of 
Refrigerating Thermocouples, J.E.PARROTT. Solid-State Elec- 
tronics v 1 n 2 May 1960 p 135-43. Theory in improved form 
takes Thomson effect, temperature variation of electrical resist- 
ance and surface heat transfer into account; it is shown that 
considerable errors can arise from use of inappropriate ap- 


proximate expressions, both in stationary state and in calcula- 
tion of time constants of transient. 

Irreversible Thermodynamics and Kinetic Theory in Deriva- 
tion of Thermoelectric Relations, J.W.LEECH. Can. J Physics 
vy 37 n 9 Sept 1959 p 1044-54. It is shown how irreversible 
thermodynamic considerations simplify determination of vari- 
ous thermoelectric coefficients using kinetic theory arguments 
based on Boltzmann equation; expression is derived for Thom- 
son coefficient which has not appeared previously in explicit 
form: extension of expression to more complex forms is 
straightforward. 

Issledovanie termoelektricheskikh svoistv soedineniya CoSbs 
s elektroaktivnymi primesyami Sn, Te i Ni, B.N.ZOBNINA, 
L.D.DUDKIN. Fizika Tverdogo Tela v 1 n 12 Dee 1959 p 
1821-7; see also English translation in Soviet Physics, Solid 
State v 1 n 12 June 1960 p 1668-74. Thermoelectric properties 
of CoSbs with Sn, Te and Ni impurities; data on limiting 
solubility of tin and tellurium, replacing antimony in CoSbs; 
mobility of holes in CoSbs; energy spectrum of samples of 
CoSbs3 with electrically active impurities of tin, tellurium, 
and nickel, is assumed to be characterized by presence of 
narrow impurity bands. 

Measurements of Thermoelectricity below 1° K—4, D.K.C. 
MacDONALD, W.B.PEARSON, I.M.TEMPLETON. Philosophi- 
cal Mag v 5 n 56 Aug 1960 p 867-70. Measurements were made 
of absolute thermoelectric power of 0.5% alloys of Cu, Sn and 
Fe in Pt and of 0.5% alloys of Cu, Sn and Fe in Pd; 
anomalous behavior of Fe alloys attributed to electron scat- 
tering by Fe ions. 

New Interest in Thermoelectrics. Power v 104 n 1 Jan 
1960 p 57-60. Review of phenomenon of thermoelectricity and 
its utilization for generation of power (Seebeck effect) and 
for refrigeration (Peltier effect); some research efforts by 
Westinghouse, RCA, Whirlpool, and General Electric are dis- 
cussed; report on Russian developments indicates comparable 
progress. 

New Thermoelectric Alloy Available in Quantity. Steel 
v 146 n 24 June 18 1960 p 160. Quaternary alloy of Bi, Te, 
Se, and Sb, named Neelium, is new thermoelectric material 
developed by General Thermoelectric Corp, and presently be- 
ing used for manufacture of thermocouples; eventual ap- 
plication is seen in field of thermoelectric heating and cooling. 


Ob inversii termoelektrodvizhushchei sily v oblasti svarnykh 
kontaktov metallov, L.N.ERASTOV. Fizika Tverdogo Tela v 2 
n 2 Feb 1960 p 275-6; see also English translation in Soviet 
Physics, Solid State v 2 n 2 Aug 1960 p 254-5. Inversion of 
thermoelectric power in region of welded contacts between 
metals; rectifying (asymmetrical) characteristics in welded 
contacts of two metals are shown to be due to formation of 
p-n junctions, and when such junctions are not formed, 
current-voltage characteristics are symmetrical. 


Physical Problems of Thermoelectricity, A.F.JOFFE, L.S. 
STIL’BANS. Reports on Progress in Physics v 22 1959 p 
167-203. Investigations of semiconductors whose high electric 
conductivities and low thermal conductivities render them 
suitable for application in thermoelectric devices; study 
comprises efficiency of devices, conditions for optimum figure- 
of-merit of thermoelements, establishment of optimum carrier 
concentration, phonon drag effects, and scattering mechanisms 
of charge carriers. 


Polovodive soluceniny jako material pro konstrukei chladicich 
clanku na _ podklade Peltierova jevu, K.SMIROUS, lL. 
STOURAC. Elektrotechnicky Obzor v 48 n 7 July 1959 p 
343-50. Semiconductive compounds as material for construc- 
tion of cooling elements based on Peltier effect; characteris- 
tics of binary compounds, and of semiconducting systems 
consisting of three elements, which from viewpoint of direct 
energy conversion for cooling purposes, are most advantageous. 
English summary. 58 refs. ‘ 


Poluprovodnikovye svoistva splavoy sur’ma-tsink, M.PROTO- 
POPESKU, T.DULEMITSE, D.DRIMER, E.FOKT. Revue Rou- 
maine de Metallurgie v 4 n 2 1959 p 97-120, 3 plates. Semi- 
conductor properties of antimony zine alloys; their use in 
ae of thermoelectric generators. 24 refs. (In Rus- 
sian). 

Specific Thermoelectric Devices Can Fill Some Gaps in 
Heat Transfer Problems, W.HUCK. ASHRAE J v 2 n 8 
Aug 1960 p 42-5, Background, theory and engineering data 
for devices converting heat into electricity and pumping heat 
by thermoelectric means; present heat pump devices. 


_Termoelektricheskie koeffitsienty v metallakh v sil’n0om mag- 
nitnom pole i vliyanie uvlecheniya elektronoy fononami, L.E. 
GUREVICH, G.M.NEDLIN. Zhurnal Eksperimental’noi i Teo- 
reticheskoi Fiziki v 87 n 3 Sept 1959 p 765-75. Thermo- 
electric coefficients of metals in strong magnetic fields and 
effect of drag of electrons by phonons; behavior of thermo- 
electric tensor in strong magnetic fields when electron Larmor 
frequency is greater than collision frequency; drag of elec- 
trons by phonons is shown to change significantly asymptotic 
values of tensor (for large field values), and its dependence 
on direction of magnetic field. 
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Termoelektricheskie yavleniya v sil’nykh magnitnykh polyakh 
v_metallakh s razlichnymi poverkhnostyami Fermi, Yu.A. 
BYCHKOV, L.B.GUREVICH, G.M.NEDLIN. Zhurnal Eksperi- 
mental’noi i Teoreticheskoi Fiziki v 87 n 2 Aug 1959 p 534-9. 
Thermoelectric phenomena in strong magnetic fields in metals 
possessing various Fermi surfaces; study of asymptotic be- 
havior of thermoelectric force, Peltier coefficients and Thom- 
son coefficients for metals with closed Fermi surfaces and 
open surfaces of “corrugated cylinder’ and “‘space net’ type. 


Thermoelectric Cooling and Power Generation, C.S.DUN- 
CAN. Agric Eng v 41 n 5 May 1960 p 293-5. Increased effi- 
ciency has made thermoelectric devices competitive with 
conventional ones; generators and refrigerators designed for 
commercial use. 


Thermoelectric Effects, R.P.BENEDICT. Elec Mfg v 65 n 
2 Feb 1960 p 108-18. Historical developments from Seebeck’s 
basic discovery of thermoelectric effect until announcement 
of Kelvin relations; discussion of thermoelectricity from 
microscopic (free-electron) and macroscopic (irreversible ther- 
modynamic) points of view; applications of thermoelectric 
phenomena in power generation, heating, cooling, and tem- 
perature-sensing. Bibliography. 

Thermoelectric Effects in Copper-Gold Alloys, M.D.BLUE. 
Phys Rev v 117 n 1 Jan 1 1960 p 134-8. Theoretical and 
experimental studies of relationships between thermoelectric 
power, resistivity and order parameter in CuAu and of CuAu 
alloys containing dilute amounts of Ni; anomalies of thermo- 
electric power near transition temperature discussed in terms 
of Mott’s formula. 


Thermoelectric Elements for Heat-Pump Devices, W.V. 
HUCK. Elec Mfg v 65 n 5 May 1960 p 281-3. Present technical 
capabilities of thermoelectric elements for designing small 
heat-pump devices and packaged thermoelectric coolers for 
electronic components. 


Thermoelectric Power of Annealed and Cold-Worked Silver 
and Gold at Low Temperatures, W.B.PEARSON. Can J 
Physics v 38 n 8 Aug 1960 p 1048-58. Most of low temperature 
thermoelectric behavior of samples can be accounted for 
satisfactorily by using Kohler’s equation, and by taking into 
account phonon-drag contribution to thermoelectricity ; within 
this context, new data are presented and interpreted. 


Thermoelectric Power of Dilute Copper Alloys, F.J.BLATT, 
R.H.KROPSCHOT. Phys Rev v 118 n 2 Apr 15 1960 p 
480-9. Measurements of thermoelectric power of binary Cu 
alloys containing 1 at.% Zn, Ge, Cd, In, Sn, or Sb in range 
8 to 320 K; analysis of results in terms of Friedel Theory; 
role of phonon drag contribution to thermoelectric power of 
pure Cu. 

Thermoelectric Power of Dilute Copper and Silver Alloys, 
F.J.BLATT, M.GARBER, R.H.KROPSCHOT, B.SCOTT. Aus- 
tralian J Physics v 13 n 2A July 1960 p 223-37. Thermo- 
electric powers were measured between about 8 and 350 K; 
results have been analyzed using Mott-Friedel relation; good 
agreement between calculated and measured thermoelectric 
powers can be obtained only if it is assumed that absolute 
thermoelectric power of pure copper and pure silver consists 
of two contributions: one, usual free-electron contribution 
and another, believed to be due to phonon drag. 37 refs. 


Thermoelectric Power of Pure Copper, A.V.GOLD, D.K.C. 
MacDONALD, W.B.PEARSON, I.M.TEMPLETON. Philosophi- 
eal Mag v 5 n 56 Aug 1960 p 765-86. Measurements of absolute 
thermoelectric power of copper specimens with resistivity 
ratios as low as 3.1x10-* are carried out between 0.1 to 
350 K; anomalies are shown to occur whenever scattering 
by traces of iron becomes dominant. 32 refs. 


Thermoelectric Properties of Gallium Antimonide (GaSb), 
A.I.BLUM. Soviet Physies, Solid State v 1 n 5 1959 p 696- 
702. English translation of article indexed in Engineering 
Index 1959 p 1412 from Fizika Tverdogo Tela May 1959. 


Thermoelectricity. Elec Eng v 79 n 5 May 1960 p 353-84. 
Series of articles on recent developments and possibilities in 
field of thermoelectricity. Recent Progress in Thermoelectricity, 
S.J.ANGELLO, 353-7; Measurement of Parameters in Thermo- 
electric Figure of Merit, E.H.LOUGHER, 358-64; Thermo- 
electric Refrigerating System for Submarines, R.G.SICKERT, 
364-71; Measurement of Materials for Thermoelectric Genera- 
tors, C.S.DUNCAN, G.W.WILSON, 372-8; Thermoelectric 
Refrigeration, W.L.WRIGHT, 380-4. 


Thermoelectricity. Elec Eng v 79 n 6 June 1960 p 443-90. 
Transient Response and Ripple Effects in Thermoelectric 
Cooling Cells, N.ALFONSO, A.G.MILNES, 443-9; Semicon- 
ductor Materials for Research for Thermoelectric Power 
Generation up to 700 C, F.D.ROSI, J.P.DISMUKES, E.F. 
HOCKINS, 450-9; Thermoelectric Air Conditioning of Totally 
Enclosed Environments, G.D.HUDELSON, 460-8; Operating 
Properties of Thermoelectric Generator Materials, M.G.RYAN, 
N.J.STEVENS, 470-5; Synthesis of Thermoelectric Generators, 
M.E.TALAAT, 476-81; Design of 100-Watt Thermoelectric 
Generator, T.M.CORRY, W.C.MORELAND, E.L.STRICK- 
LAND, 482-8; Theoretical Bound on Thermoelectric Figure of 
Merit, F.J.DONAHOE, 488-90. 
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Thermo-electricity at Low Temperatures—8. Thermoelec- 
tricity of Alkali Metals Below 2 K, D.K.C.MacDONALD, 
W.B.PEARSON, I.M.TEMPLETON. Roy Soc—Proc Ser A v 
256 n 1286 July 5 1960 p 334-58. Measurements were made of 
absolute thermoelectric force, E, of all alkali metals below 
2 K and down to 0.1 K by means of adiabatic demagnetization 
techniques; absolute thermoelectric power, S, is derived with 
fair accuracy from these results (S=dE/dT); results are 
compared with theoretical developments. 33 refs. pt 7 indexed 
in Engineering Index 1959 p 1412. 


Thermoelektrische Untersuchungen an ZnxCdi-xSb, E.JUSTI, 
G.NEUMANN, G.SCHNEIDER. Zeit fuer Physik v 156 n 3 
1959 p 217-34. Thermoelectric investigation of ZnxCdi-xSb; 
methods of proper alloying and thermal treatment, to raise 
considerably thermoelectric force of ZnSb; conditions for 
optimum doping, to obtain p-thermoelectric material for cold 
and warm joints, so that there is no necessity of composing 
thermocouple branch from various sections or of differently 
doped material. 


Thermospannung und Waermeleitung von II]—V-Verbindun- 
gen und ihren Mischkristallen, H.WEISS. Annalen der Physik 
v 4 n 1-5 1959 p 121-31. Thermoelectric voltage and heat 
conductivity of group III-V compounds; while heat conduc- 
tivity of solid solution of In (AsyPi-y) has minimum at y equal 
to 0.5, electron mobility decreases monotonously from InAs 
to InP, and effective electron and hole masses increase; 
phenomenon is explained by fact that free path lengths of 
electrons are, by at least one order, greater than those of 
phonons. 

Untersuchungen an _  Silber—Selen-Schichten, G.KIENEL. 
Annalen der Physik v 5 n 3-4 1960 p 229-36. Study of Ag-Se 
films; dependence of resistivity and thermoelectric force 
of Se films on amounts of Ag addition, when used in com- 
bination with Au; four maxima were established correspond- 
ing to alloys AgSez, AgSe, AgsSez2 and Ag»Se; highest output 
was obtained from thermoelement Au/72% Ag+28% Se. 

Vliyanie vsestoronnego davleniya na _ elektroprovodnost i 
termoelektrodvizhushchuyu silu IneTes, A.A.AVERKIN, V.M. 
SERGEEVA, A.I.SHELYKH. Fizika Tverdogo Tela v 2 n 2 
Feb 1960 p 347-9; see also English translation in Soviet 
Physics, Solid State v 2 n 2 Aug 1960 p 319-21. Influence 
of omnidirectional pressure upon electric conductivity and 
thermal electromotive force of In2Te3:; experiments at pres- 
sures of up to 7000 kg/cm? at temperatures of 20-60 C, using 
polycrystalline samples of IneTes having received preliminary 
annealing at 570 K in evacuated ampoules, upon intrinsic and 
n- and p-type impurity conductivity. 

Zur experimentellen Bestimmung der thermoelektrischen 
Effektivitaet von Halbleitern, U.BIRKHOLZ. Solid-State Elec- 
tronics v 1 n 1 Mar 1960 p 34-8. Experimental determination 
of thermoelectric efficiency of semiconductors; method by 
means of which absolute thermoelectric power, electric con- 
ductivity, and thermal conductivity are ascertainable at room 
temperature by use of single piece of apparatus. 


THERMOLUMINESCENCE. See Luminescence and Luminescent 
Materials. 
THERMOMETERS 

See also Calorimeters; Flow Meters; Rockets and Missiles 
—Instruments ; Temperature Measurement; Temperature Meas- 
uring Instruments; Tin Plate and Plating—Temperature 
Measurement. 

Analysis of Lag of Plate-Form Thermometer, S.TAKEDA. 
Hosei Univ—Tokyo Tech College—Report n 4 Aug 1959 p 
29-37. To facilitate calculations, problem is divided into two 
steps that of “internal’’, and ‘‘external’ lag; heat conduction 
theory is used to investigate internal lag for cases where 
infinite surface conductivity and finite surface conductivity 
occur; method features greater simplicity and compactness. 


Direct Reading Resistance Thermometer Bridge, T.M. 
DAUPHINEE, H.PRESTON-THOMAS, G.G.M.KIRBY. Rev Sci 
Instruments v 31 n 3 Mar 1960 p 253-63. Design considerations, 
circuitry, and construction of thermometer bridge using stand- 
ard 25.5 ohm platinum resistance thermometer as_ sensing 
element; bridge gives subdivision of temperature scale to 
0.001 C between —50 and +700 C with accuracy exclusive of 
that of thermometer of about plus or minus 0.001 C; methods 
for variations of thermometer constants, and for auto- 
calibration of bridge circuit. 

Interpolation of Platinum Resistance Thermometers, 20° 
to 273.15°K, R.JI.CORRUCCINI. Rev Sci Instruments v 31 
n 6 June 1960 p 637-40. Numerical method for interpolating 
resistance-temperature relation of such thermometer, requir- 
ing calibration at three points such as 20, 90, and 273 K; in- 
terpolation is then carried out by reference to complete resist- 
ance-temperature relations of two other slightly different 
thermometers; possibility of achieving temperature scale that 
is reproducible within 0.001°, provided Callendar-van Dusen 
constants and residual resistance ratio are sufficiently re- 
stricted. 

New Absolute Noise Thermometer at Low Temperatures, 
H.J.FINK. Can J Physics v 37 n 12 Dee 1959 p 1897-1406. 
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Construction of thermometer using thermal fluctuations of 
voltage across impedance to measure absolutely temperatures 
below about 140 K; boiling points of liquid oxygen and nitro- 
gen were determined absolutely within 0.2%; between 1.3 
and 4.2 K Thermometer had to be calibrated due to errors 
arising in equipment, and measured temperatures were then 


accurate within plus or minus 1%. 24 refs. 
Platinum Resistance Thermometer, R.PRICE. Am Soc 


Naval Engrs—J v 71 n 4 Nov 1959 p 729-33. Indexed in 
Engineering Index 1959 p 1413 from Platinum Metals Rev 
July 1959. 


Platinum Resistance Thermometer for High Temperatures, 
W.OBROWSKI. Platinum Metals Rev v 4 n 8 July 1960 p 
102-3. New type of thermometer, constructed with ceramic 
insulating materials, is described; it may be maintained in 
continuous operation at temperatures up to 850 C for many 
hundreds of hours. 


Resistance Thermometry, K.M.GREENLAND. Control v 3 n 
19, 20 Jan 1960 p 94-7, Feb p 113-14. Construction of resist- 
ance thermometer, precision thermometer, and _ industrial 
thermometer; calibration and choice of fundamental interval ; 
measuring circuits; thermistor thermometers. 


Rugged Film Resistor Thermometer for Measurement of 
Surface Temperatures, R.E.THUN, G.F.CAUDLE. Rev Sci 
Instruments v 31 n 4 Apr 1960 p 446-9. Thermometer element 
described consists of nickel or palladium film protected by 
SiO or ‘‘didymium fluoride’ coating; films are vacyum de- 
posited on glass substrate with imbedded Kovar contacts; 
element is capable of withstanding accelerations up to 100,000 
gz: how nickel or palladium films can be obtained with tem- 
perature coefficient of resistance considerably higher than 
previously reported. 

Calibration. See Temperature Measurement. 


Standards. Bimetallic Thermometers. Scientific | Apparatus 
Makers Assn—Standard n RC4a-9-1958, New York 1959 5 p. 
Terminology symbols, definitions, and dimensions for bimetal- 
lic thermometers; series of preferred bulb dimensions which 
will permit interchangeability of bimetallic thermometers 
with resistance thermometers, filled system thermometers and 
thermocouple thermometers in bushings and wells. 


Filled System Thermometers. Scientific Apparatus Makers 
Assn—Standard n RC6-10-1955, Chicago 1956 7 p. Standard 
applies to filled system thermometers for industrial use, but 
is also applicable to filled systems used in other devices such 
as transmitters or controllers. 


Liquid-in-Glass Industrial Thermometers. Scientific Appara- 
tus Makers Assn—Standard n RC7a-9-1958, Chicago 1959 8 
p. Purpose of this standard is to establish uniformity of 
terminology, (including symbols), definitions, and dimensions. 
Resistance Thermometers. Scientific Apparatus Makers Assn 
—Standard n RC5-10-1955, Chicago 1956 3 p. Terminology 
symbols, definitions and dimensions for resistance thermometers 
for industrial use; terminology of resistance bulbs and wells. 
THERMONUCLEAR POWER. See Nuclear Energy—Fusion. 
THERMONUCLEAR REACTORS. See Nuclear Reactors. 


THERMOPILES. See Electricity—Direct Conversion; Thermo- 
electricity. 


THERMOPLASTIC MATERIALS. See Plastics. 
THERMORATOR. See Heat Pump Systems. 
THERMOSTATS 


See also Air Conditioning—Control; Temperature Control 
Apparatus. 


Electronic Temperature Controller, R.P.PRINCE, R.L.BAR- 
BER. Agric Eng v 41 n 2 Feb 1960 p 106, 108. Description 
of low-cost, sensitive thermostat to control temperature in 
four 87-cu ft poultry environmental chambers built at Con- 
necticut Agricultural Experiment Station; instrument controls 
temperature to plus or minus 0.5 F; thermistor sensing ele- 
ment used in d-c wheatstone bridge circuit. 


Teoria termostatu z termoregulatorem o sprzezeniu zwyro- 
tnym, S.HAHN, Z.KOZLOWSKI. Archiwum Elektrotechniki 
v 9 n 1 1960 p 91-106. Theory of thermostat with feedback 
thermoregulator; examination of thermostat operation with 
aid of linear theory and establishment of its quality factor; 
operation of thermostat under assumption of nonlinearity of 
feedback bridge thermoregulator setup; formulas. (English 
abstract.) 


Materials. See Metal Cladding. 
THERMOTRONS. See Electron Tubes—Discharge? 


THICKNESS MEASUREMENT. See Electroplating—Thickness 
Measurement; Films—-Thickness Measurement; Gages—Thick- 
ness Measuring; Metals Testing—Nondestructive; Protective 
Coatings—Thickness Measurement; Rolling Mill Practice— 
Measurements; Tin Plate and Plating—Thickness Measure- 
ment; Tubes—-Thickness Measurement. 

THIN FILMS. 


See Computers 
Films. 


Circuits ; Films; Semiconductors 


THORIUM 
See also Geophysics—Radioactivity ; Metals, Rare and Minor ; 
Metals Refining; Nuclear Reactors—Fuels; Nuclear Reactors 
—Materials; Ore Analysis—Uranium Determination ; Powder 
Metallurgy—Thorium; Radioactive Materials; Rare Earths ; 
Spectrum Analysis; Uranium Deposits—Bibliography ; Uranium 
Mines and Mining. 


Ageing and Hot Hardness Characteristics of Certain Thorium 
ics G.H.BANNISTER, R.C.BURNETT, J.R.MURRAY. J 
Nuclear Matls v 2 n 1 Mar 1960 p 51-61. Aging experiments 
at 500, 600 and 700 C on Th-rich Th-Al and Th-U alloys; 
results of similar tests at 600 C on five more complex Th 
alloys; hot hardness tests at temperatures to 800 C made on 
three samples of Th and on several Th-Al, Th-U and Th-Zr 
alloys in as-cast, solution treated and aged conditions ; alumin- 
um additions improved hot hardness and alloys showed con- 
siderable hardening due to precipitation of ThzAl; rate of 
aging increased directly with Al content and with temperature. 


Constitution of Thorium-Zirconium Alloys Containing More 
than 15% Zirconium and Effect of Some Third Elements on 
Stability of Body Centred-Cubic Phase in These Alloys, J.R. 
MURRAY. J of Less-Common Metals v 2 n 1 Feb 1960 p 
1-10. Decomposition of high temperature bee solid solution 
(8) found to be markedly affected by purity of starting 
materials; B-phase in alloys prepared from commercial purity 
Th and from “hafnium-free’ Zr or from Zr containing 1 
at.-% Hf found to break down to 1-82 solid state miscibility 
gap which has maximum at 52.5 at.% Zr and 950 C. 


Diffusion of Carbon in Thorium, D.T.PETERSON. Am Soc 
Metals—Preprint n 230 for meeting Oct 17-21 1960 9 p. Rate 
of diffusion of carbon in thorium was determined by measuring 
fractional saturation of thorium cylinders at various times ; 
diffusivity at 1000 C was 7.4x10-® em?2/sec, at 1100 C 2.8x10-8 
em2/sec and at 1200 C 5.7x10-8 cm®?/sec; activation energy 
for diffusion was 88 keal per mole; evidence of change in 
diffusivity with concentration was observed. 


Effect of Oxygen, Carbon and Nitrogen on Properties of 
Sintered Thorium, M.D.SMITH, R.W.K.HONEYCOMBE. J 
Nuclear Matls v 1 n 4 Dee 1959 p 345-55. Study of mechanical 
properties and microstructures of alloys of Th with Oz, Ne 
and C prepared by sintering and followed by cold working 
and annealing; it is shown that properties obtained are 
comparable, and in some cases superior to those obtained 
from are-melted alloys; unlike Oz and Ne, small concentrations 
of C increase strength of Th markedly; re-determination of 
solid solubility of C in Th has enabled closer correlation of 
observed strengthening with C solubility to be made. 


Ion Exchange on Modified Cellulose—2. Recovery of Thorium 
from Monazite Using Cellulose Phosphate, A.J.HEAD, N.F. 
KEMBER, R.P.MILLER, R.A.WELLS. J Applied Chem v 9 
pt 11 Nov 1959 p 599-608. Process uses cellulose phosphate 
as selective cation-exchange material; ore is broken down 
with sulphuric acid and leach liquor is passed through columns 
of cellulose phosphate where thorium is preferentially adsorbed, 


and subsequently eluted with 10% ammonium carbonate 
solution. 


Lattice Spacing of Thorium, with Reference to Contamina- 
tion, D.S.EVANS, G.V.RAYNOR. J Nuclear Matls v 1 n 3 
Oct 1959 p 281-8. Serious contamination, chiefly by nitrogen, 
found to occur if filings are prepared in air; other stages at 
which contamination occurs are on exposure to air of filings 
prepared out of contact with air, on annealing in vacuo at 
pressures as low as 5x10-@ mm Hg, and on initial heating up 
to annealing temperature by gas evolved from walls of boats 
in which filings are contained; unless stringent precautions are 
taken, results varying from 6.0740 kX to 5.089 kX may be 
obtained; necessary precautions discussed. 


Lattice Spacings in Thorium-Yttrium Alloys, D.S.EVANS, 
G.V.RAYNOR. J Nuclear Matls v 2 n 3 Sept 1960 p 209-15. 
Spacings for fee and eph solid solutions based on Th and Y 
were measured at temperature of 25 C, following annealing 
at 750 C; spacings for Y were a=3.6441, c=5.7358 kX; solu- 
tion of Th increases ec-spacing and decreases a-spacing; spac- 
ing of Th only slightly affected by solution of Y; from spac- 
ing measurements, and metallographic examination, two- 
phase region between cubic and hexagonal solid solutions 
found to extend from 49 to 69 at.% Y. 13 refs. 


Lattice Spacings of Thorium-Lanthanum Alloys, D.S. 
EVANS, G.V.RAYNOR, R.T.WEINER. J Nuclear Matls v 2 
n 2 June 1960 p 121-8. Lattice spacing/composition curve 
for Th-La alloy system investigated, for comparison with 
previous work on Th-Ce system; results indicate that fee Th 
and La form complete series of solid solutions ; experimentally 
determined lattice spacings lie on smooth continuous curve, 
except for narrow range of composition from 52 to 60 at.% 
La, which produced erratic results; reason for scatter at 


these compositions thought to lie in enhanced solubility of 
Nz in alloys. 


Metallic Reduction of Thorium Tetrachloride, P.C.GOOD, 
F.E.BLOCK. US Bur Mines—Report Investigations 5702 1960 
12 p. Thorium tetrachloride was prepared by chlorinating 
calcined thorium oxalate with carbon tetrachloride; crude 
thorium tetrachloride, containing oxygen bearing compounds, 


Refining. 
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THORIUM—Continued 


was purified by double vacuum distillation by 800 to 900 OC, 
and thorium metal was in form of dense sponge by reaction 
= ee sodium or magnesium with thorium tetrachloride 
a 4 


Recovery of Thorium from Uranium-plant Barren Solutions 
by Solvent Extraction, AAAUDSLEY, W.RYAN, R.A.WELLS. 
Instn Min & Met—Trans v 69 pt 9 1959-60 June 1960 p 
505-24. Use of dilute kerosene solution of di-(2-ethylhexyl) 
phosphate or dilute solution of long-chain primary amine in 
kerosene in recovery of thorium from uranium ion-exchange 
plants; continuous counter-current extraction tests have 
shown that use of either solvent enables concentrates con- 
taining 90-95% ThO2 to be obtained from uranium-plant 
barren solutions containing 0.25-0.30 ¢ ThOs per 1. 


Selective Oxalate Precipitation of Thorium from Sulphate 
Leach Solutions Derived from Monazite Sands, G.CARTER, 
D.A.EVEREST, R.A.WELLS. J Applied Chemistry v 10 pt 
4 Apr 1960 p 149-55. Specification limits determine acceptance 
or rejection of thorium product for purification to reactor- 
grade quality by means of solvent extraction: feed solution 
must not contain more rare earths and phosphate than 
amounts corresponding to 100% and 5% of thorium respec- 
tively; grade of product obtained by method described falls 
well within these limits. 


Use of Axis Distribution Charts to Represent Cold Rolled 
Thorium Sheet Textures, C.J.McHARGUE, L.K.JETTER. Met 
Soe of AIME—Trans v 218 n 3 June 1960 p 550-3. Use of axis 
charts was compared with conventional pole figures; four 
texture components were deduced from axis charts and shown 
to be consistent with pole figures; consideration of pole figures 
alone could lead to apparent component which is average 
of two actually present; spread about ‘“‘ideal’” textures and 
amount of material associated with each could be readily 
obtained from axis chart method. 


Electrolytic Reduction of Thorium Oxide, L.H. 
MEYER. Electrochem Soc—J v 107 n 1 Jan 1960 p 48-7. 
Thorium metal was prepared by electrolytic reduction of 
thorium oxide in two systems, fused KF-ThF4 mixture and 
fused NaCl-KCl-ThCls mixture; electrolysis in fluoride melt 
proved to be superior process, metal product having higher 
purity and larger average particle size than product from 
chloride melt. 

Preparing High-Purity Thorium by Reduction with Sodium, 
P.C.GOOD, F.E.BLOCK. Nuclear Eng & Science Conference, 
6th, New York City, 1960—Preprint n 9 22 p. (Published 
by Engineers Joint Council, New York). Method devised by 
US Bureau of Mines for preparation of Th by reduction of 
ThCla4; preparation of latter by chlorination of calcined 
Th(C204)2 with CCl1; crude ThCli purified by double vacuum 
distillation at 850-900 C; Th metal produced in form of 
dense sponge by reaction of Na metal with ThCli at 800 C; 
sponge Th is consolidated to ingot form by vacuum arc melt- 
ing. 


TIDES—Continued 


Investigation of effect of Coriolis force on propagation of 
tides as function of size of region under consideration; when 
sea bed is rough and its depth varies between zero and few 
hundred meters, effect of Coriolis force is to deform tide 
wave; similar experiments with smooth sea bed give rise to 
standing wave which hides effect of Coriolis force. 


Formulas for Computing Tidal Accelerations Due to Moon 
and Sun, IL.M.LONGMAN. J Geophysical Research v 64 n 12 
Dec 1959 p 2351-5. Summary of formulas with which tidal 
accelerations due to moon and sun can be computed at any 
given sie for any point on earth’s surface, without reference 
to tables. 


Gravimetric Determination of Ocean Tide, Weddell and Ross 
Seas, Antarctica, E.THIEL, A.P.CRARY, R.A.HAUBRICH, 
J.C.BEHRENDT. J Geophysical Research v 65 n 2 Feb 
1960 p 629-36. Use of gravity meter for measurement of 
ocean tides is illustrated by studies on floating ice shelves of 
Antarctica; factors involved in reduction of gravimetric data 
are analyzed; amplitude and phase are computed for more 
significant tidal components, and energy spectra from 0.03 to 
4 eycles/day are presented. 


Hydraulique des plaques tournantes, F.BIESEL. Houille 
Blanche v 14 n 5 Aug 1959 p 586-97. Hydraulics of rotating 
plates; Coriolis forces and their effect in field of hydro- 
dynamics; principles of similarity laws and their justification 
by analogy; importance of Coriolis forces in general in study 
of tides; comparison of Coriolis effects with effects of friction 
and inertia forces; use of Kelvin waves and Bjerknes circula- 
tion theorem; applications to English Channel; boundary 
eondition problems and method of “‘nesting’’ models. 


Pole Tide, R.HAUBRICH, Jr, W.MUNK. J Geophysical 
Research v 64 n 12 Dee 1959 p 2373-88. 10,000 mean monthly 
values of sea level from 11 tide stations have been analyzed 
by method of Tukey to obtain power spectra in frequency 
range of 0.0125 to 6 cycles per yr (epy): spectral density 
is on order of 108mm2/epy; average pole tide for all stations 
gives amplitude twice that predicted by equilibrium theory. 


Propagation of Tidal Waves Into Channels of Gradually 
Varying Cross-Section (Effect of Frictional Resistance Over the 
Bed), P.PERROUD. US Beach Erosion Board—Tech Memo 
n 112 May 1959 27 p. Effect of frictional resistance over bed 
on propagation of long waves of small amplitude into shallow 
converging channel is evaluated mathematically for cases of 
channel of uniform depth with gradually varying breadth and 
channel of uniform breadth and gradually varying depth; solu- 
tions for amplitude, celerity and length of wave which in some 
eases could describe phenomenon of wave propagation into 
natural estuaries to first approximation. 


Structure formelle attachée 4 l’équation du probléme des 
marées, L.VANTROYS. Houille Blanche v 14 n 5 Aug 1959 
p 533-44 (discussion) 545-6. Formal structure of tidal equa- 


tion; by using certain approximations, tidal problem is 
formulated as second order hyperbolic partial differential 
equation; by kinetic consideration of elementary solutions, 


THORIUM COMPOUNDS. See Thorium. 

THORIUM LANTHANUM ALLOYS. See Thorium. 
THORIUM POWDER. See Powder Metallurgy—Thorium. 
THORIUM URANIUM ALLOYS. See Nuclear Reactors—Fuels. 
THORIUM YTTRIUM ALLOYS. See Thorium. 

THORIUM ZIRCONIUM ALLOYS. See Thorium. 

THREAD CUTTING MACHINES. See Pipe Fittings. 
THREAD GAGES. See Gages—Screw Thread. 

THREAD ROLLING MACHINES. See Screw Threads—Rolling. 
THRUST BEARINGS. See Bearings. 


THRUST REVERSERS. See Aircraft Engines, Jet and Tur- 
bine—Thrust Reversal. 


THULIUM. See Radioactive Materials. 
THUNDERSTORMS. See Lightning; Meteorology. 
THYRATRON TUBES. See Electron Tubes—Thyratron. 
TICONAL. See Magnets—Permanent. 

TIDAL BASINS. See Port Structures. 

TIDAL POWER. See Hydraulic Turbines—Tubular. 
TIDAL POWER PLANTS. See Tides—Models. 


TIDES 
Chastnye resheniya zadachi o rasprostranenii svobodnoi 


unbounded phase velocity and group velocity, and also dynamic 
velocity are derived; solution of boundary conditions by sum- 
marizing elementary solutions, and by using Green or Proud- 
man functions. 


Tidal Characteristics from Harmonie Constants, B.D.ZET- 
LER. ASCE—Proce v 85 (J Hydraulics Div) n HY12 Dec 
1959 pt 1 Paper n 2317 p 177-87. Harmonic analysis of tide 
observations determines harmonic constants (amplitudes and 
epochs) of harmonic constituents of tide; formulas for using 
eonstants to obtain various ranges are furnished and tech- 
niques for obtaining typical curves are illustrated for various 
ports; these are compared with predicted curves. 


Tidal Flow Computations, J.R.H.OTTER, A.S.DAY. Engi- 
neer v 209 n 5427 Jan 29 1960 p 177-82. Difficulties in carry- 
ing out accurate computations of water levels and current 
velocities in tidal channel by mathematical analysis or nu- 
merical computation, while taking account of quadratic bed 
friction, shallow water effects and variations in width, 
depth and side slopes of actual channel, are discussed ; program 
considering all factors affecting one-dimensional tidal flow 
in any actual channel was developed for Ferranti Mercury 
computer. 

Tidal Measurements in Langston Harbour, Hampshire, D.R. 
HOUGHTON. Dock & Harbour Authority v 40 n 468 Oct 
1959 p 172-9. Measurements of speed of tidal stream under- 
taken as part of ecological survey to ascertain suitability of 


prilivnoi volny v kanale peremennoi glubiny, T.Ya.SEKERZH- 
7EN’KOVICH. Akademiya Nauk SSSR, Izvestiya, Seriya Geo- 
fizicheskaya v 22 n 10 Oct 1959 p 1460-7. Particular solutions 
of problem of distribution of free tidal wave in channel of 
variable depth; study of distribution of free tidal wave in 
infinitely long channel of permanent width; depth of channel 
is assumed to vary linearly from one short to other, being 
equal to zero at one shore and corresponding to some finite 
value of other shore; problem solved taking Coriolis force into 
account. 

Etude de JV’action de la force de Coriolis, J.VALEMBOIS, 
R.BONNEFILLE. Houille Blanche v 14 n 56 Aug 1959 p 568-85. 


area for raft testing of antifouling paints; it is concluded 
that there are adequate periods over tidal cycle for settle- 
ment of sedentary organisms on exposed panels. 


Models. See also Hydraulic Models. 


La participation du Laboratoire National d’Hydraulique a 
V’etude de l’influence de la rotation terrestre sur la representa- 
tion d’un phenomene de maree sur modele reduit hydraulique, 
R.BONNEFILLE. Houille Blanche v 14 n 5 Aug 1959 p 
560-7. Scale model investigations at (French) National Hy- 
draulic Laboratory on effect of earth’s rotation on tidal phe- 
nomena in connection with planned tidal power plant at 
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TIDES—Models—Continued 


Chausey Isles; theory of constructing nonrotating seale 
models; results refer to nonrotatirig model of English Channel, 
and rotating triangular tank which is somewhat analogous 
to gulf of St. Malo. 


TILE 


See also Building Materials; Drainage; Floors; Mineral 
Industry and Resources. 


Effect of Moisture Content on Tile/Mortar Bond, E.H. 
WATERS. Australia. Commonwealth Sci & Indus Research 
Organization—Div Bldg Research—Tech Paper n 7 1959 12 
p 2 plates. Measurements made on eight kinds of tile ranging 
from glazed whiteware wall types to semi-vitrified floor 
tiles; for all kinds much greater bond strengths have been 
obtained with tiles set dry than when they were presoaked 
in conventional manner; increased strength is ascribed to 
absorption of water by tile increasing strength of adjacent 
mortar in manner analogous to vacuum curing of concrete. 


Specification for PVC (Vinyl) Asbestos Floor Tiles. Brit 
Standards Instn—Brit Standard n 3260 1960 15 p. Standard 
specifies requirements for smooth surfaced homogeneous 
tiles; materials, dimensions, and tests are covered; laminated 
tiles and those with embossed surface are not covered. 


Manufacture. See also Ceramic Kilns—Electric; Ceramic Prod- 
ucts—Manufacture; Clay Products—Manufacture; Glazes— 
Coloring. 

Complete Automation for Unloading, Handling, Batching, 
and Mixing Raw Materials, M.R.WATERS. Am Cer Soc— 
Bul v 39 n 10 Oct 1960 p 511-12. Automation at Wenczel 
Tile Co, Trenton, NJ, consists of four separate systems; 
pneumatic systems for unloading material from railroad cars 
and moving it from storage to process use vacuum, airslide 
and pressure equipment; four silos are each of 600,000-lb 
capacity; weighing is pushbutton activated; mixing is pro- 
grammed by motor driven cams which activate electrical 
switches in predetermined sequence. 


Humidity Drier for Pipe and Tile, T.W.GARVE. Am Cer 
Soc—Bul v 38 n 12 Dee 1959 p 708-9. Dryer consists of track 
tunnels in lower part of unit, used for smaller sizes of pipe, 
and chambers in upper section for larger sizes of tile; brick 
was used for walls, reinforced concrete for flues and floors, 
drain tile for ducts and Transite for cross-overs and dampers ; 
one fan is used for conveying hot air from kilns to dryer, 
and another for all circulation and recirculation within dryer ; 
layout diagrams. 

Setting. See Cement—Additives. 
TIMBER. See Forestry ; Wood. 
TIME AND MOTION STUDY 


See also Foundries—Time and Motion Study; Machine Shops 
—Time Study; Mail Handling. 


Die Darstellung der Ergebnisse von Arbeitsablauf- und 
Transportstudien etc, E.GROEGER. Stahl u Eisen v 80 n 8 
Feb 4 1960 p 165-9. Presentation of results of time and 
motion studies; evaluation by punched cards, followed by 
application of mathematical statistics; examples. 


Effects of Auditory Visual Rhythmic Disturbances on Work 
Measurement Performance Rating, L.E.DAVIS, C.SCHLEGEL. 
J Indus Eng v 11 n 38 May-June 1960 p 210-16. Study is 
designed to examine effects of training by means of conven- 
tional vs special rating films, and background disturbances 
on performance rating effectiveness of experienced time 
study practitioners; results obtained relating to effectiveness 
of training and effects of rhythmic auditory and visual dis- 
turbances based on two-way classification analyses of variance. 


Error of Estimate in Systematic Activity Sampling, H.O. 
DAVIDSON, W.W.HINES, T.L.NEWBERRY. J Indus Eng 
v9n 4 July-Aug 1960 p 290-2. Disadvantages of work sampling 
techniques using sample of instantaneous observations on 
activity state of man, machine, or process to estimate per- 
centage of time spent in various states; empirical validation 
of systematic sampling and development of analytical formula- 
tion which directs attention to requirements for observation 
intervals in excess of activity durations as condition for 
strict applicability of binomial distribution theory. 


Glossary of Terms in Work Study. Brit Standards Instn— 
Brit Standard n 3138 1959 38 p. Distinction is made between 
method study and work measurement, and material in these 
eategories is further grouped into sections; former includes 
terms for procedures, techniques, charts and diagrams, and 
gives list of therbligs; latter considers techniques, time and 
work classification, performance and rating, ete; Appendix 
notes terms of allied fields, e.g., job evaluation, merit rating, 
incentives, etc. : 


Method for Correcting Errors in Time Study Practice, K. 
ENNIS. J Indus Eng v 11 n 3 May-June 1960 p 237-41. Method 
proposed is born out of analysis of different types of errors 
that may appear during rate-setting process; simple mathe- 
matical model is built, and from this, procedure is developed 
to help rater to correct some of errors present. 


TIME AND MOTION STUDY—Continued 


On Obtaining Consistency in Application of Predetermined 
Time System, C.W.FREDERICK. J Indus Eng v aie ee ol 
Jan-Feb 1960 p 18-19. At Molded Case Circuit Breaker Div, 
Square D Co, success of program for better time standards 
stemmed principally from weekly staff meeting discussions 
of theory and application of predetermined time system used ; 
use of film reduced discussions about variations in methods, 
and allowed more accurate determination of differences 
between studies. 


Photographie Analysis for Construction Operations, J.W. 
FONDAHL. ASCE—Proc v 86 (J Construction Div) n_ CO2 
May 1960 Pt 1 Paper n 2483 p 9-25. Problems of applying 
methods-study techniques in construction operations such 
as stop-watch time studies, micromotion studies, and data 
analysis by process and multiple-activity charts; new memo- 
motion studies replace high speeds of micromotion method 
with extremely low speeds; film record enables analysis and 
graphie representation of simultaneous activities of crew of 
men or of men and machines on multiple-activity chart. 


Reaction Time Study of Four Control-Display Linkages, 
A.CHAPANIS, L.E.LINDENBAUM. Human Factors v 1 n 
4 Nov 1959 p 1-7. 15 subjects were tested on four different 
models of stoves containing various control burner arrange- 
ments; experiment measured reaction times and errors made; 
data show significant improvement in performance through- 
out 80 trials; no significant improvement is evident in second 
half of trials, i.e., for trials 41 through 80; analysis shows 
one arrangement to be superior to all others. 


Regression Method for Determining Visual Inspection Times, 
G.W.LADD, K.L.McROBERTS. J Indus Eng v 11 n 5 
Sept-Oct 1960 p 411-16. Use of multiple regression to deter- 
mine standard time data for egg grading operation; egg 
inspection process and variable elements involved; multiple 
regression procedure chosen has following in common with 
B.W.NIEBEL procedure; it involves grouping elements and 
utilizes simultaneous equations; man-hour requirements for 
inspecting 100 cases of eggs can be estimated from given 
equation. 


Use of Self-Paced Tasks for Evaluation of Work Methods, 
J.W.BARANY, J.H.GREENE. J Indus Eng v 11 n 5 Sept- 
Oct 1960 p 400-4. Techniques used in determination of effect 
of given variable upon efficiency with which task can be 
performed are time study, physiological costs, and self-paced 
tasks; study made to test hypothesis that proportionality 
of effect of job difficulty, ascertained by physiological cost 
of task, remains constant for all paces; results indicate that 
level of performances exists for individual operator at which 
it is more difficult to proceed for 5- to 10-lb task than it is 
at some of other pace levels. 


Work Measurement and Productivity in Engineering De- 
sign, H.W.MARTIN, R.J.THOMSON. IRE—Trans on Eng 
Mgmt v EM-7 n 3 Sept 1960 p 83-95. Analysis of design engi- 
neering functions has suggested practicality of determining 
normal degree of their occurrence by means of supervisor 
samplings of elements of work being done during representa- 
tive work periods; analysis of sampling data and correlative 
statistics may provide bases for improved control of project 
costs, personnel characteristics, and productivity. 


Work Measurement in Control Laboratory of Chemical 
Plants, A.T.C.CHANG. J Indus Eng v 11 n 5 Sept-Oct 1960 
p 406-10. Approach to work measurement in control labora- 
tories, applied at Bound Brook Plant of American Cyanamid 
Co; goal of work measurement was to obtain most economical 
level of service; satisfactory service for operating units with 
least expenditure, etc; elements involved in chemical testing 
and basic elements required in performing task; determina- 
tion of standard time per test; suggested procedure for man- 
ning study and actual case. 


Work Sampling Today, W.J.RICHARDSON. Factory v 117 
n 9 Sept 1959 p 122-7. Review of present status of method for 
making inexpensive overall survey of office, shop or service 
activity; method proved most useful in measuring mainte- 
nance, material handling, clerical, service and technical costs: 
12-step program outlined; new applications of method are 
discussed. 


Work Study, C.M.G.WALLWORK. Brit Foundryman v 53 
pt 6 June 1960 p 249-59. Methods and techniques used by 
work study engineers; 10 steps in work study listed; discus- 
sion of method study concerned with finding why and how 
work is done, eliminating unnecessary work and waste, formu- 
lating improved ways of doing essential work, and training 
operators in best way to work; motion study; performance 
rating; methods of timing work; job engineering. 

TIME CONTROLLERS. See Timing Devices. 
TIME MEASUREMENT 


See also Clocks ; Geology—Dating; Precision Methods and 
Equipment; Radio Measurement—Standards; Radio Transmit- 


ters—Control; Relativity; Time and Motion Study; Timing 
Devices. 


Ephemeris Time, T.P.GABBARD. J Astronautical Sciences 
v 7 n 3 Fall 1960 p 58-63. Definition, meaning, and historical 
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Electronic. 


Corrosion. 


TIME MEASUREMENT—Continued 


developments leading to recognition of Ephemeris Time as 
successor to Universal Time for use in precise work; long 
and short-term determination of ET; application to astronomy 
and radio engineering. 


TIME STANDARDS. See Clocks. 
TIMING DEVICES 


See also Clocks; Rockets 


Watches. 


Double-Job Tooling Assembles Small Parts, F.RIGGIO. Am 
Mach/Metalworking Mfg v 104 n 18 Sept 5 1960 p 122-3. By 
designing its own equipment for assembling electromechanical 
timers, Cramer Controls Corp, Centerbrook, Conn, solved 
three typical short run production problems; hand operated 
arbor press called Presstaker, is combination pressing and 
staking machine that does two jobs, and allows assembly of 
small shafts, gears, hubs, cams, bearings, and other parts 
into finished end product; instead of 18 assemblers completing 
600 units/mo, 11 workers can now finish 900/mo. 


New Variant of Electron-Optical Chronography, S.D.FAN- 
CHENKO. Instruments & Experimental Techniques (English 
translation of Pribory i Tekhnika Eksperimenta) n 5 Sept- 
Oct 1959 p 749-51. Electron-optical method of investigating 
fast processes by scanning image in electron-optical image 
converters ; suggested variant is distinguished by use of image 
converter with special “‘homocentering’” system of electron 
focusing; method is capable of provding time resolution of 
10--10-18 see in investigations of weak diffuse light flashes. 


Program Timers, G.GORTEN, R.JOHNSON, R.SMITH. In- 
struments & Control Systems v 33 n 8 Aug 1960 p 1336-9. 
Comparative characteristics of various timer configurations 
including motor driven, spring actuated, air driven, electro- 
magnetic and electronic controlled timers. 


Timers, W.B.SHINN, W.F.POPJOY, R.NEILL, W.ALD- 
RIDGE. Machine Design v 32 n 18 Sept 1 1960 p 118-32. How 
to select and apply timing devices for control of components, 
machine functions, or processing operations. 


See also Chronometers. 


Digitron-Digital Time Analyzer for Microsecond Intervals, 
R.A.SWANSON. Rev Sci Instruments v 31 n 2 Feb 1960 p 
149-54. System measures time intervals by counting pulses 
from 10-Me ringing circuit; data are accumulated in magnetic 
core memory; measured standard deviation of channel widths 
is less than 0.15% and drift in absolute time calibrations is 
less than 0.1% for periods of several days. 


Long Time Delays From Single Magnetic Storage Core, 
C.E.HARDIES. AIEE—Trans v 78 pt 1 (Communication & 
Electronics) n 45 Nov 1959 p 457-61. Theory and circuitry 
of device using magnetic cores with essentially rectangular 
hysteresis loops, and transistors as switches; accuracies of 
better than 1% are achieved for time intervals less than 
1/10 see up to several min; device can be used in conjunction 
with static switching circuits in performing functions of logic 
for control purposes. Paper 59-176. 

Selecting Timing and Control Devices, J.KKENNEY. Elec- 
tronic Equipment Eng v 8 n 9 Sept 1960 p 84-6. Factors to 
be considered in selection of elapsed time indicators, time 
delay relays and repeat cycle timers for control of electronic 
equipment are discussed; advantages and disadvantages of 
various types are outlined. 


Time Analyser Using Crystal-Controlled Trochotron Tube, 
T.DOBROWOLSKI, J.WALKER. J Sci Instruments v 37 n 8 
Aug 1960 p 289-91. In 9-channel timing system, erystal oscil- 
lator has its output switched by starting signal and is then 
used to drive beam-switching tube; accurate sequence of 
voltage impulses is produced and these operate conventional 
circuits which gate signals to be timed. 


and Missiles—Instruments ; 


TIN AND ALLOYS 


See also Antimony Tin Alloys; Automobile Materials— 
Light Metals; Bronze; Indium Tin Alloys; Metallurgy— 
Physical Chemistry ; Mineral Industry and Resources; Nuclear 
Reactors—Materials ; Thermoelectricity ; also all subject head- 
ings beginning with Tin. 

Néw Uses for Tin and Niobium at Very Low Temperatures. 
Tin April 1960 p 87-8. Behavior of metals at extremely low 
temperatures, particularly Sn and Pb; research that may re- 
sult in creation of new era in electrical technology. 


Thermodynamic Properties of Irregular Binary Metal Solu- 
tions and Their Relation to Thermal Equilibria: Zn-Sn, Cd-Sn, 
Al-Sn Systems, A-KRUPKOWSKI. Archiwum Hutnictwa v 5 
n 2 1960 p 143-68. Relationship between activity coefficient 
of component, and temperature and composition of solution 
is established and expressed by formula whereby natural 
logarithm of activity coefficient (f) = omega(T) X(N); omega 
(T) is function depending only on temperature and 
is function depending on composition; formula enables inter- 
pretation of thermal equilibria curves, and enthalpy changes 
in binary solutions. 


Solute Adsorption During Corrosion of Tin in Solu- 
tions of Sodium Alkyl Sulphate, T.K.ROSS, W.HARRIS. J 


TIN AND ALLOYS—Continued 


Applied Chem v 10 pt 1 Jan 1960 p 24-7. Experiments using 
radio-tracer technique; work restricted to sodium primary 
dodecyl sulphate; adsorption greater on rough surfaces than 
on smooth and increased with concentration; desorption of 
sodium alkyl sulphate found to be slow but almost complete, 
indicating little chemisorption on tin surface. 


Creep. Steady-State Creep of Tin Near Melting Point, W.A. 
ZAMA, D.D.LANG, F.R.BROTZEN. J Mechanics & Physics 
of Solids v 8 n 1 Jan 1960 p 45-52. Steady-state creep rates 
of commercial tin investigated at temperatures between 180 
and 230 C; torsional creep equipment was developed for this 
purpose; at temperatures below 215 C results indicate that 
steady-state creep process is governed by single activation 
energy of 22,500 cal/mole; at higher temperatures, however, 
simple Arrhenius-type equation cannot properly express creep 
behavior. 

Diffusion. See also Metals and Alloys—Diffusion. 

Self-Diffusion in Tin Single Crystals, J.D.MEAKIN, E. 
KLOKHOLM. Met Soc of AIME—Trans v 218 n 3 June 1960 
p 463-6. Self-diffusion coefficients of tin have been determined 
using plating and sectioning technique; results discussed in 
terms of vacancy mechanism of diffusion. 


Electric Properties. See Metals and Alloys—Electric Properties ; 
Superconductivity ; Ultrasonics. 

Extrusion. See Metals and Alloys—Extrusion. 

Polishing. See Polishing—Electrolytic. 

Standards. Specification for Ingot Tin. Brit Standards Instn— 
Brit Standard n 3252 1960 9 p. Standard specifies requirements 
for three grades of ingot tin which cover majority of require- 
ments; these include high purity, refined, and common tins. 


Testing. See Metals Testing—Low Temperature. 

TIN COATING. See Metallizing; Tin Plate and Plating; Tin- 
ning. 

TIN DEPOSITS 


See also Geochemistry—Tin and Indium; Tin Mines and 
Mining. 

Inclusions in Cassiterite and Associated Minerals, W.M. 
LITTLE. Economic Geology v 55 n 3 May 1960 p 485-509. 
Study of inclusions in 133 specimens of cassiterite and asso- 
ciated minerals from world wide tin deposits; filling tempera- 
ture measurements on fluid inclusions indicate that most 
hydrothermal tin deposition occurs in 300-500 C range; of 
previously suggested methods of tin transportation, alkali- 
stannate and alkali thio-stannate solutions are in accordance 
with inclusion data; additional possibilities are alkali chloro- 
and alkali fluo-stannate solutions. 

Australia. Exploration of Maranboy Tinfield, J.SHEPHERD. 
Min & Chem Eng Rev v 52 n 12 Sept 1960 p 58-61. Potential 
of field is judged on basis of study of main lode; development 
is considered to be unprofitable because of low grade ore, 
decrease in grade with depth, treatment difficulties and other 
factors; main lode is on flank of pitching anticline in Pre- 
cambrian sedimentary rocks; greisenized granites with much 
tourmaline and some cassiterite intrude sedimentary rocks. 

Bolivia. Zinnseifen in Bolivien, F.AHLFELD. Zeit fuer Erz- 
bergbau u Metallhuettenwesen v 12 n 6 June 1959 p 287-91. 
Tin placers in Bolivia; moraines and river placers; reserves, 
sampling, and suggestions for mining of placers. 

France. Nouvelles observations dans le _ district stannifere 
d’Abbaretz-Nozay (Loire-Atlantique), L.CHAURIS, B.PARE. 
Societe Geologique de France—Bul Ser 7 v 1 n 5 Apr 1960 
p 435-8. New data on tin bearing area of Abbaretz-Nozay 
(Atlantic Loire); discovery of tin bearing placers and kao- 
linized granulites containing cassiterite; relation of Nozay 
Granulite to tin bearing zone. 


Indonesia. Abriss der Entstehung der Kassiteritseifen von 
Bangka, R.OSBERGER. Berg- u Huettenmaennische Monats- 
hefte v 105 n 8 Aug 1960 p 181-3. Outline of origin of cassi- 
terite placers of Bangka; island supplies 10% of world tin 
production ; cassiterite in placers was derived during weather- 
ing of cassiterite bearing granite; characteristics of eluvial 
and colluvial tin placers; sedimentary types of placers. 


Soviet Union. Avtometasomaticheskoe izmenenie granitoidov i 
priurochennost proyavlenii olovonosnosti k zone natrovo- 
kalievogo metasomatoza, V.A.SEREBRYAKOV. Sovetskaya 
Geologiya v 2 n 8 Aug 1959 p 61-80. Autometasomatic altera- 
tion of granitoids and relation between tin mineralization and 
potassium metasomatism; forms of high-temperature alkaline 
autometasomatism in tin deposits of upper Kolyma River 
basin; in massives of greatest depths of development tin 
showings are located at exocontacts; as depth decreases they 
move to central parts of massives. 


K voprosy o magmaticheskikh istochnikakh orudeneniya i 
ob otnositel’noi glubine formirovaniya mestorozhdeniya kas- 
siterito-Kvartsevoi i  kassiterito-sul’fidnoi formatsii, M.P. 
MATERIKOV, A.B.PAVLOVSKII. Sovetskaya Geologiya v 2 
Sept 1959 p 86-93. Problem of magmatic sources of mineraliza- 
tion and relative depth of ore deposition in cassiterite-quartz 
and cassiterite-sulphide formations; vertical ore extension 
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and type of tin mineralization depend not upon depth but 
upon conditions of formations of parent intrusions and dis- 
tance from source of ore bearing fluids. 


Kharakternye osobennosti nekotorykh olovorudnykh mesto- 
rozhdenii srednego techeniya r. Kolymy, 0.S.GRACHEVA, LV. 
ZOLOTOVA. Vsesoyuznoe Mineralogicheskoe Obshchestvo, 
Zapiski 2nd series pt 88 n 3 1959 p 275-85. Characteristics of 
some tin ore deposits in middle course of Kolyma River ; 
deposit is associated with Upper Jurassic granitoid intrusion 
and consists of skarn, greisen, quartz, and quartz-topaz tin 
ores; paragenesis, structural features, and chemical analyses. 


Mineraly olova i ikh paragenezis v rudakh mestorozhdenii 
Kurganskogo uzla Talasskogo Alatau, B.V.BRODIN. Vsesoyuz- 
noe Mineralogicheskoe Obshchestvo, Zapiski 2nd ser pt 88 n 
2 1959 p 144-51. 2 plates. Tin minerals and their paragenesis 
in ores of Kurgan group of Talasskii Alatau; paragenetic 
and other relationships of cassiterite-sulphide ores indicate 
that they formed at shallow depths and were related to hy- 
pabyssal intrusions; they are considered analogous to _ tin- 
bearing deposits of Far Eastern maritime region and Bolivia. 


Nalozhenie slyudisto-flyuoritovo-topazovoi mineralizatsii na 
sul’fidnuyu mineralizatsiyu v Shcherbakovskom rudnom_ pole, 
B.A.RADKEVICH, I.M.TOMSON. Akademiya Nauk SSSR, 
Izvestiya, Seriya Geologicheskaya v 24 n 10 Oct 1959 p 107-14. 
Superimposition of mica-fluorite-topaz mineralization on sul- 
phide mineralization in Shcherbakovskoe ore field; manifesta- 
tion of late high temperature mineral association with cassi- 
terite indicates increase of temperature of solution related to 
activation of deep seated magmatic source. 


Olovorudnye mestorozhdeniya, svyazannye s subvulkaniches- 
kimi telami, N.N.VASIL’KOVA, A.G.TEREMETSKAYA, V.T. 
SHATSKAYA. Sovetskaya Geologiya v 2 n 10 Oct 1959 p 
81-97. Tin deposits associated with subvolcanic bodies; specific 
features peculiar to formation and mineralization of near- 
surface cassiterite-sulphide deposits of Primor’e; deposits are 
associated with roots of effusives and small near-surface intru- 
sions of leucocratic granite-porphyries; ore bodies are repre- 
sented by metasomatic replacement zones and vein fillings of 
fissures; colloform and eryptocrystalline structures are pre- 
dominant in ores. 


Osobennosti raspredeleniya tsinka, svintsa i medi vo 
yvmeshchayushchikh porodakh olovyannykh mestorozhdenii 
Dal’nego Vostoka, L.N.KHETCHIKOV, R.M.KONSTANTI- 


NOV. Geologiya Rudnykh Mestorozhdenii n 4 July-Aug 1959 
p 127-38. Peculiarities in distribution of zinc, lead and copper 
in enclosing rocks of tin deposits of Far East; study of 
dispersion halos in country rock as guide to ore bearing lodes. 

Tasmania. Tin Deposits of South West, M.Z.STEFANSKI. 
Tasmania. Dept Mines—Tech Reports n 2 1957. 1958 p 79-86, 
3 plates. Ores are associated with granite intrusions; higher 
grade deposits occur in diluvial and alluvial deposits; descrip- 
tions of Cox Bight, Moth Creek, and Ray River tin fields; 
factors adverse to mining are isolated location, high cost of 
transport, and severe climatic conditions during winter. 

TIN DREDGES. See Dredges—Diesel. 

TIN INDIUM ALLOYS. See Superconductivity. 


TIN METALLOGRAPHY 


See also Metallography; Tin and Alloys; Tin Plate and 
Plating; Tin Thallium Alloys. 

Cell to Dendrite Transition in Tin Base Alloys, T.S.PLAS- 
KETT, W.C.WINEGARD. Can J Physics v 88 n 8 Aug 1960 p 
1077-88. Transition from cellular to dendritic growth was 
investigated for dilute alloys of zone refined tin with lead, 
bismuth, and antimony in terms of rate of growth, tempera- 
ture gradient in liquid ahead of solid-liquid interface, and 
solute concentration; previous description of transition for 
lead base alloys applied, to first approximation, for low solute 
concentration results; at high concentrations, it was necessary 
to introduce cell size at transition. 


Certain Peculiarities in Transformation of White Tin Into 
Grey, A..BYKHOVSKII. Physies of Metals & Metallography 
v 6 n 38 1958 p 100-7. English translation of article indexed 
in Engineering Index 1959 p 1417 from Fizika Metallov i 
Metallovedenie n 3 1958. 


Determination of Elastic Moduli of Tin Single Crystals, and 
Their Variation With Temperature, D.G.HOUSE, E.V.VER- 
NON. Brit J Applied Physics v 2 n 6 June 1960 p 254-9. 
Apparatus is described for measurement of frequencies of 
resonance of longitudinal and torsional vibrations of circular 
cylindrical rods at temperatures in range —180 to +195 C; 
values obtained have been used to determine elastic moduli of 
single crystals of tin over this range; equations relating 
elastic moduli to these frequencies of resonance for tetragonal 
crystal symmetry are given. 

Effects of Lead, Bismuth, Silver; and Antimony on Grain 
Growth in Zone-Refined Tin, E.L.HOLMES, W.C.WINEGARD. 
Inst Metals—J v 88 pt 11 July 1960 p 468-70. Growth law 
was obtained in experiments reported; grain growth was 
retarded to increasing extent in going from lead to bismuth 
to silver, with rates approaching common value near melting 


TIN METALLOGRAPHY—Continued 


point of tin; effect of antimony, however, was different, in 
that rate of grain growth was not only reduced close to melt- 
ing point of tin, but was also almost independent of tempera- 
tures, and growth law could not be applied. 


Electronic Structure of Tin Investigated by Ultrasonic At- 
tenuation, T.OLSEN. Phys Rev v 118 n 4 May 15 1960 p 
1007-8. Measurement of magnetic field dependence of ultra- 
sonic attenuation in very pure tin single crystals; results 
interpreted in model of Fermi surface. 


White Tin > Grey Tin Transition in Tin-Mercury Alloys, 
R.W.SMITH. Can J Physics v 388 n 5 May 1960 p 588-92. 
Effect of addition of mercury on linear rate of white tin 
(8) > gray tin (a) transformation in number of dilute tin- 
binary alloys was examined; transformation rates at two 
temperatures are shown for several binary alloys of zone- 
refined tin and for number of commercially pure tins ; mer- 
eury produces low transformation rate at —78 C and increase 
in rate for certain cases at —25 C; theory is developed to 
account for results. 


Specimen Preparation. See Polishing—Electrolytic. 
TIN METALLURGY. See Metallurgy—Physical Chemistry. 
TIN MINES AND MINING 


China. Growing Importance of New China in World Tin Situ- 
ation, RLSSEWELL. Tin Aug 1960 p 191-4. Effect that emer- 
gence of China as new industrial power may have on world 
tin situation is reviewed; Chinese now operate automatic 
blast furnaces and open hearth furnaces that are bigger and 
better than any in United States or United Kingdom; data on 
all aspects of mining, smelting, and production of Sn is 
reported. 


Congo. La mine de cassiterite de la miniere de la Belgika a 
Nyangulube, P.SEYER. Mines et Metallurgie n 3539 Apr 1960 
p 223-6. Cassiterite mine of Belgika mines at Nyangulube; 
eassiterite is mined in two placer deposits and in stockwork 
represented by network of quartz veinlets; schist in stockwork 
contains 300 g¢ of cassiterite and 4 to 5 kg quartz/ton; details 
on ore treatment. 


La mine de cassiterite de Nzombe au Congo Belge, P. 
SEYER. Mines et Metallurgie n 8536 Jan 1960 p 27-31. 
Cassiterite mine of Nzombe in Belgian Congo; tin mineraliza- 
tion is associated with pegmatite emplaced in granite; ore 
contains 5 kg cassiterite/ton; ore treatment involves jigging, 
tabling, and magnetic separation resulting in removal of 
ferruginous minerals. 

TIN ORE TREATMENT 


Concentration of Cassiterite in Tin-Shed Residues From 
Eldorado, Near Beechworth, Victoria, S.B-LHUDSON. Aus- 
tralia. Commonwealth Sci & Indus Research Organization—Ore 
Dressing Investigations—Commonwealth Mining Dept, Univ 
of Melbourne—Report n 596 Apr 1960 4 p. Sizing assay test 
on sample of tin-shed residues showed that no marked con- 
centration could be effected by sizing; dry magnetic separation 
resulted in nine fold increase in cassiterite content in non- 
magnetic product but electrostatic separation of this product 
yielded cassiterite concentrate assaying only 22.5% Sn. 


Flotation Methods for Removal of Sulphides from Tin Ores 
in Malaya, H.W.HOCKIN, J.H.HARRIS. Malaya. Dept Mines 
—-Research Div—Bul n 4 1957 12 p. Methods used for removal 
of sulphides from tin concentrates include roasting, ag- 
glomeration tabling and flotation; flotation method is consid- 
ered best; its principles and applications; preparation of 


material for flotation; flotation reagents; examples of results 
obtained. 


Note sur le raffinage des concentrés de cassitérite et de ses 
accompagnateurs au Maniema, A.BRAGARD. Revue Univer- 
selle des Mines v 15 n 9 Sept 1959 p 697-701. Refining of 
concentrates of cassiterite and its accompanying minerals in 
Maniema, Belgian Congo; two plants and treatment described ; 
two magnetic separation methods compared. 

TIN OXIDES. See Metallurgy—Physical Chemistry. 


TIN PLATE AND PLATING 


See also Bottle Caps ; Containers—Tin Plate; Electroplating 
—Solutions; Rolling Mill Practice; Rolling Mills; Sheet and 
Strip Metal; Steel Manufacture. 


Control of High-Speed Coil Preparation Lines of Tight-Line 
Type, J.T.BENTLEY. English Elec J v 16 n 56 Mar 1960 p 
31-46. Problems involved in control of lines for preparing 
coils of steel strip for electrolytic tinning; control features 
of two lines installed at Velindre Works of Steel Co of Wales, 
designed to deal with 36,000 Ib coils of 72 in. maximum diam 
and 16 to 88 in. width, strip thickness ranging from 0.006 to 
0.024 in.; maximum line speed is 4000 fpm. 


Expansion of Electrolytic Tinning Facilities at Pittsbur 
Works, T.B.BRUCE, R.L.DOWELL, P.P.GOTTSCHALL. ron 
& Steel Engr v 37 n 7 July 1960 p 82-92. Installations at 
Columbia-Geneva Steel Div, US Steel, described; details of 
401-ft long No. 8 electrolytic tinning line which is newest 
facility in sheet and tin mill; characteristics of rolls; electric 
equipment; instrumentation; new design features included in 


Defects. 


Rolls. 
Temperature Measurement. 
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TIN PLATE AND PLATING—Continued 


line which differentiate it from other two lines; operating 


aspects of new line, with particular emphasis on problems 
associated with new unit. 


Measuring Strip Steel without Contact, W.C.GEORGE. In- 
strument Soc America—J v 7 n 1 Jan 1960 p 80-3. System in 
service on Jones & Laughlin tin-plate line, measures length 
of moving steel strip like giant magnetic tape recorder to 
accuracy of 0.1% at speeds of 150 to 2400 fpm; accurately- 
timed magnetic pulses are placed in moving strip by record 
head, and read off at precise distance ‘‘downstream” by 
pickup head; system was developed to overcome roll wear and 
slippage errors inherent in tachometer methods. 


Obtaining Information Delay in Automatic Systems, G.E. 
TERWILLIGER. Automation v 7 n 7 July 1960 p 68-73. Data 
logging system for tin plate line, using magnetic drum tech- 
nique ; technique, applicable in many industries, e.g. paper, 
textile and rubber industries, illustrates how information 
obtained in one part of system can be delayed for controlled 
period, before it is used by another part of system. 

Oil-immersed Selenium Rectifiers and Transductors for 
Wide-strip Tinning Lines, K.FISS, W.KAFKA. Siemens Rev v 
27 n 1 Jan 1960 p 14-21. English version of article indexed in 
Engineering Index 1959 p 1418 from Siemens Zeit Dec 1958. 


Oxidation Characteristics of Tin-Plating Electrolytes, J.A. 
McCARTHY. Plating v 47 n 7 July 1960 p 805-10. Various 
tin plating electrolytes were subjected to controlled stream 
of pure oxygen and degrees of oxidation measured and com- 
pared; wide difference in tendency of electrolytes to oxidize 
found; oxidation of stannous to stannic tin could be serious 
problem with some electrolytes; low sulphate phenolsulphonic 
acid electrolyte showed least oxidation; other electrolytes 
studied were chloride-fiuoride, fiuoborate, high sulphate phenol- 
sulphonic acid, etc. 


Preliminary Study of Relationship Between Tin Coating 
Grain Size of Electrotinplate and Flow-Brightening Condi- 
tions, C.J.THWAITES. Metallurgia v 61 n 365 Mar 1960 p 
113-21. Results of exploratory work performed on new labora- 
tory electrotinplate flow brightening unit at Tin Research 
Institute; it is shown that grain size of electrolytic tinplate 
may be influenced by strip temperature, strip speed, quench 
temperature, and circulation in quenching tank; it is sug- 
gested that phenomenon of “striping’’ produced by use of 
high pressure water jets in quench tank might be used to dif- 
ferentiate between two sides of differentially coated tinplate. 


Research on Resistance of Tinplate to Corrosion, S.C.BRIT- 
TON, K.BRIGHT. Chem & Industry n 7 Feb 13 1960 p 158-63. 
Ways in which production methods and research are ensuring 
that. tinplate of quality required for industrial purposes is 
available; two important changes in technique of production ; 
oxide and oil layers; resistance to rusting; internal corrosion 
of cans; effects of variability of can contents; variation in 
tin coating; variations in alloy layer. 


Tinplate Flow-melt Equipment at Velindre Works of Steel 
Company of Wales, J.T.BENTLEY, R.QUINNEN. English 
Elec J v 16 n 4 Dec 1959 p 41-6. Electrolytic tinning lines for 
steel strip using system of direct heating by passing a-c 
through strip; heat is generated in strip due to its inherent 
resistance, and power dissipated is closely controlled so as to 
maintain temperature of strip within close limits; general 
arrangement; operation and control; component details. 


£2% Million Tinning Line Ordered. Engineering v 188 n 
4878 Oct 16 1959 p 862. Electrolytic tinning line for installa- 
tion at Ebbw Vale works of Richard Thomas and Baldwins 
Ltd, is planned to tin and recoil 15,000 ft of steel strip per 
min; line applies very thin coatings of tin to coils of steel 
strip which have previously been cold reduced and tempered; 
it will accommodate strip varying in thickness between 0.0006 
and 0.024 in. and in width from 18 to 38 in.; coils weighing 
up to 36,000 lb will be used; flow diagram. 


US Steel Industry Puts its Faith in Tinplate for Containers 
of Tomorrow. Tin Sept 1959 p 224-5. Despite speculation 
concerning possible use of Al and plastics as materials for 
future production of containers, US steel companies and can 
manufacturers are increasing output of tinplate; expansion 
programs of some companies discussed, with reference to new 
rolling mill and plating equipment. 


Predotvrashchenie poverkhnostnykh defektov_ pri 
otzhige zhesti, K.V.DNEPRENKO. Stal v 20 n 3 Mar 1960 p 
255-9; see also English translation in Stal in English n 3 Mar 
1960 p 203-6. Prevention of surface defects in annealing tin- 
plate; formation of spots and dark edges when black tinplate 
is annealed in bell-type furnace has been prevented by elimi- 
nating residual oxygen from protecting gas. 


See Laminated Products. 


Measure Heat of Moving Steel. 
Iron Age v 185 n 3 Jan 21 1960 p 96. Radiation thermometers 
located below tinplate annealing furnace take remote tem- 
perature measurements provided by thermal rays emitted by 
steel strip moving 2000 fpm; equipment manufactured by Ra- 
diation Electronics Co can operate from room temperature to 
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8000 F; design and operation of radiation thermometers de- 
scribed. 


Testing. See Sheet and Strip Metal—Testing. 
Thickness Measurement. See also Rolling Mill Practice—Meas- 
urements. 
Measurement of Tinplate Thickness Using Fluorescent 


X-rays Excited by Radioactive Source, J.F.CAMERON, J.R. 
RHODES. Brit J Applied Physics v 11 n 1 Jan 1960 p 49-52. 
Using tritium bremsstrahlung as X-ray source and thin- 
windowed scintillation counter as detector, method of meas- 
uring thickness of tinplated steel over range 0-1.55 w has been 
developed ; technique depends on absorption of iron fluorescent 
X-radiation by tin layer; accuracy of 1% can be obtained 
with 95% confidence in counting time of 30 sec. 

TIN PLATE MILLS. See Rolling Mill Practice; Rolling Mills; 
Tin Plate and Plating. 


TIN THALLIUM ALLOYS 


Constitution of Tin-Thallium Alloys, J.C.BLADE, E.C.ELL- 
WOOD. Inst Metals—J v 88 pt 4 Dec 1959 p 186-9. Revised 
constitutional diagram constructed; simple eutectic system is 
formed between tin and high temperature delta modification 
of thallium; solid solubility of thallium in tin is just below 
1% at 170 C while that of tin in thallium is 35% at 170 C; 
similarity between tin lead and tin thallium diagrams suggests 
that lead and thallium behave in similar way when alloyed 
with tin. 

TINNING 


See also Electric Busbars—Aluminum; Protective Coatings ; 
Tin Plate and Plating. 


Reaktion von Hisen-Kohlenstoff-Legierungen mit fluessigem 
Zinn, H.H.STADELMAIER, L.J.HUETTER. W.K.HARDY. 
Zeit fuer Metallkunde v 51 n 4 Apr 1960 p 210-11. Reaction 
of iron carbon alloys with liquid tin; synthetic white and 
gray cast irons were immersed in tin at 350, 550, and 950 C; 
ternary carbide FesSnCx was formed in alloy layers at all 
three temperatures; binary compound FeSn formed addition- 
ally in specimens immersed at 350 C but not in identically 
treated Armco iron. 

TIRES. See Rubber Tires. 

TIROS SATELLITES. See Satellites—Weather. 
TITANATES. See Mineralogy—tTitanates. 
TITANIA. See Glass—Electric Properties; Glazes. 


TITANIUM ALUMINUM ALLOYS. See Titanium and Alloys; 
Titanium and Alloys—Heat Treatment; Titanium and Alloys 
—Hydrogen Content; Titanium and Alloys—Mechanical Prop- 
erties; Titanium Foundry Practice; Titanium Metallography. 

TITANIUM AND ALLOYS 


See also Aircraft Materials—Titanium ; Chemical Equipment 
—Materials; Cobalt Titanium Alloys; Copper Titanium Al- 
loys; Electron Tubes—Materials; Gas Turbines—Materials ; 
Ilmenite; Metals, Rare and Minor; Metals and Alloys; Min- 
eral Industry and Resources; Nickel Titanium Alloys; Nuclear 
Reactors—Materials; Ore Reduction; Powder Metallurgy— 
Titanium; Pumps, Vacuum; Rockets and Missiles—Materials ; 
Uranium Titanium Alloys; Wire—Titanium; also all subject 
headings beginning with Titanium 

Beta Titanium, E.F.ERBIN. Machine Design v 32 n 13 
June 23 1960 p 132-9. Metallurgical and mechanical character- 
istics of B-titanium; welding, forming, machining, and forg- 
ing properties. 

Effects of Alloying Elements in Titanium, D.J.MAYKUTH, 
H.R.OGDEN, R.I.JAFFEE. Battelle Memorial Inst—DMIC Re- 
port 136A Sept 15 1960 231 p. Partial or complete phase dia- 
grams for 87 binary titanium alloy systems presented; some 
solid solubility data and information on intermetallic com- 
pounds in 14 other binary titanium alloy systems given; 
alloy constitution data available for 67 ternary titanium 
alloy systems are concerned with study of interstitial solutes, 
substitutional a and § stabilizers, and miscellaneous ele- 
ments. 223 refs. 


Properties of Titanium-Vanadium-Cobalt Alloys, J.D.RAMS- 
DELL, E.D.HULL. US Bur Mines—Report Investigations n 
5591 1960 13 p. Composition ranges of 4 to 16% vanadium 
with 1 to 4% cobalt are studied; metallographic examinations 
and hardness measurements were employed to follow struc- 
tural changes and aging response; alloys solution treated at 
700 C followed by aging 4 hr at 500 C were characterized 
by moderate strength and elongation. 


Titan und Titanlegierungen, H.H.WEIGAND. Stahl u Hisen 
v 80 n 3, 5 Feb 4 1960 p 174-82, Mar 3 p 301-9. Titanium and 
titanium alloys; summary of present state of knowledge from 
selected literature. Feb 4: Preparation of titanium; melting 
and working; properties; titanium alloys (diagrams). Mar 3: 
Titanium engineering alloys, properties and applications. 171 
refs. 

Titanium and Zirconium: Their Future in Plant and Power 


Services, G.W.BAUER. Plant & Power Services Engr v 1 n 3 
July 1959 p 22-8, 49-50. Machining, welding, and making fin- 
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ished products of Ti and Zr, regarded as proven structural 
materials; both are extensively used in pipe, valves and 
fittings; light weight, high strength and corrosion resistance 
of Ti makes it highly suitable for steam turbine blades; re- 
search will enable use of Ti alloy turbine blades in one or 
two years. 

Titanium vs Steel, Symposium. J of Metals v 12 n 2 Feb 
1960 p 123-48. General Case for Titanium, W.W.MINKLER, 
124-6; Case for Steel, R.B.GUNIA, 126-7; Airframes, Tita- 
nium, E.A.SIMKOVICH, 128-9; Steel in Airframes, E.A. 
GREEN, 129-31; Jet Engines, Titanium, G.J.WILE, 132-3; 
Steel in Jet Engines, R.E.PATSFALL, 134-6; Pressure Ves- 
sels, Titanium, A.HURLICH, 136-8; Steel in Pressure Vessels, 
J.F.BAISCH, 138-9; Solid-Fuel Motor Cases, Titanium, J. 
SOHN, 139-41; Steel in Solid Fuel Motor Cases, D.K.HANINK, 
142-3; Applications Chemical and Marine, Titanium, G.R. 
PRESCOTT, 143-6; Other Metals in Chemical and Marine 
Applications, F.W.KINK, 146-8. 


Aging. See also Titanium and Alloys—Mechanical Properties. 


Age Hardening Titanium Alloy, V.C.PETERSEN, H.B. 
BOMBERGER, M.B.VORDAHL. Metal Progress v 76 n 6 Dec 
1959 p 119-22. New B-120 VCA alloy developed by Crucible 
Steel has highest strength and best formability of any tita- 
nium base alloy developed to date; titanium with proper ad- 
ditions of Al, V and Cr remains 100% beta as it solidifies and 
cools to room temperature; easily formable in this condition, 
it can be age hardened by heating at 850 to 950 F; alloy 
which was primarily designed for sheet and attains its best 
properties in this form, will be extremely useful in aircraft 
applications where weight conservation is must. 


Aging Characteristics of Ti-13V-11Cr-4Al Alloy, R.A. 
RAWE, J.M.DUPOUY, M.B.BEVER. Met Soe of AIME— 
Trans v 218 n 5 Oct 1960 p 821-5. Investigation indicates that 
B phase decomposes into B+ a and B-+a- TiCrz above 1050 
F; below this temperature transition phase, believed to be u, 
precipitates first, followed by @ and TiCrz; observed harden- 
ing is attributed to these reactions; cold working of solution 
treated specimens accelerates hardening and raises hardness 
level attained; TTT diagram proposed. 


Analysis. See also Metals Analysis. 


Methods for Analyzing Titanium Metal for Tin, T.A.SULLI- 
VAN, R.W.LEWIS, L.CARPENTER, B.J.BOYLE. US Bur 
Mines—Report Investigations n 5639 1960 14 p. Results of 
investigative work on chemical, optical emission spectrochemi- 
cal, and X-ray spectrographic methods; iron reduction method 
is satisfactory for concentration and impurity range studied; 
optical emission spectrochemical methods were unsatisfactory 
in 0.01 and 1.0% tin range; satisfactory method was devel- 
oped for 10- to 100-ppm range; precision of X-ray spectro- 
graphic methods is satisfactory and these methods are recom- 
mended for use. 

Anodic Oxidation. See Titanium and Alloys—Coryrosion. 

Antimony Content. See Titanium and Alloys—Mechanical Prop- 
erties. 

Arsenic Content. Commercially Pure Titanium-Arsenie Alloys: 
Constitution and Room-Temperature Tensile Properties, R. 
HAYNES. Inst Metals—J v 88 pt 6 Feb 1960 p 277-9. Investi- 
gation made to determine constitution of Ti-As alloys with 
arsenic contents up to 30%, to record tensile properties of al- 
loys containing up to 1% arsenic, and to ascertain if alloys 
were susceptible to heat treatment; results analyzed. 

Brazing. See also Electron Tubes—Manufacture. 


Recent Developments in Titanium Brazing, G.E.FAULK- 
NER, W.J.LEWIS. Battelle Memorial Inst—DMIC Memo 45 
Mar 4 1960 6 p; see also Light Metal Age v 18 n 3-4 Apr 
1960 p 7-8. Brazing filler metals which appear promising, such 
as silver lithium and silver aluminum alloys; new brazing 
filler metal and flux introduced by Curtiss-Wright, with 
which oxyacetylene torch-brazed joints may be made without 
attacking titanium; with exception of last alloy, inert gas pro- 
tection was used in brazing with all recently developed filler 
metals; instructions for using Curtiss-Wright filler metal; 
mechanical properties of brazed joints. 


Silver-Aluminium Alloys for Brazing Titanium and _ its 
Alloys, H.C.DAVIS. Metallurgia v 60 n 361 Nov 1959 p 205-11. 
Development of two solders suitable for brazing titanium to 
itself and to Ti-6Al-4V and Ti-5A1-2.5Sn alloys; best results 
obtained at 650-660 C in vacuo or purified argon, with solders 
containing 69% Al-30% Ag and 1% Ni or Mn; results of ele- 
vated temperature tensile tests on brazed joints, and of com- 
pression tests on sandwich panels with alloy faces and honey- 
comb and corrugated cores in Ti and Ti alloy; joints show 
some ductility, but suffer appreciable corrosion by sea water 
spray. 

Corrosion. See also Titanium and Alloys—Brazing. 


Anodische Passivierung von Titan, J.B.COTTON. Werk- 
stoffe u Korrosion v 11 n 3 Mar 1960 p 152-5. Anodic passiva- 
tion of titanium; results of exploratory and practical tests 
demonstrate that, by increasing electric potential of titanium 
to proper value in relation to simultaneously immersed 
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cathode, continuous protective oxide film is formed on titanium 
immersed in nonoxidizing acid (40% H2S0 at 60 C); discus- 
sion of precautions necessary in industrial application. 

Corrosion Resistance of Titanium, A.C.WOOD. Corrosion 
Technology v 7 n 5 May 1960 p 135-8. Environment in which 
advantages of titanium are most significant; its resistance 
to stress corrosion cracking; platinized titanium anodes ; fabri- 
eation of commercially pure titanium which is chosen for 
most corrosion resistant applications. 

Kontaktkorrosion bei Titan in verschiedenen Angriffsmit- 
teln, E.RAUB, A.DISAM. Metalloberflaeche v 14 n 4, 5 Apr 
1960 p 97-101, May p 129-31. Contact corrosion of titanium 
in different media; investigation of equilibrium potential of 
Ti in different solutions: Ti remains active in aerated acid 
solutions containing fluoride ions at room temperature; it is 
passivated in H»SO; and HCI under same conditions ; numer- 
ous experimental data on mutual effects of Ti and other 
metals on their corrosion behavior in different media. 


Oxidation of Titanium, T.HURLEN, H.KJOLLESDAL, J. 
MARKALI, N.NORMAN. Central Inst for Indus Research, 
Blindern, Oslo, Norway, Apr 1958, 96 p, 9 plates. Research 
sponsored in part by Wright Air Development Center; review 
of published literature on oxidation of titanium and on Ti-O 
system; oxidation of titanium in oxygen at pressures from 760 
to 10-2 torr at 300 to 700 C, studied by gravimetric and 
volumetric methods to determine oxidation-time curves; X-ray 
diffraction, electron diffraction, electron microscopy, and me- 
tallographie techniques used in studying oxidized specimens. 
101 refs. 


Oxidation of Titanium-Iron Alloys, J.STRINGER, M.G. 
COWGILL, N.C.GRIFFITHS. Nature (Lond) v 185 n 4709 
Jan 30 1960 p 305. Short note on oxidation of titanium above 
transition temperature and mechanism of oxidation of tita- 
nium-iron alloys. 

Stress-Corrosion Cracking of Ti-5AI-2.5 Sn. Battelle Memo- 
rial Inst—-DMIC Memorandum 60 Aug 4 1960 11 p. Tests to 
determine if stress corrosion cracking as result of residual 
trichloroethylene could take place during heat treating; mate- 
rial was heated from 1 to 16 hr in presence of various shop 
processing ingredients; with exception of specimens treated 
for 16 hr at 1500 F in trichloroethylene vapor, no cracks were 
present in 50° or 90° bend specimens; however, when bent 
only 1 to 6° further after heat treatment, many specimens 
broke completely across. 


Studies on Corrosion of Titanium, R.OTSUKA. Inst Phys & 
Chem Research (Tokyo)—Sci Paper v 54 n 1 Mar 1960 p 
97-123. Corrosion of titanium especially in hydrochloric and 
sulphuric acid solutions is investigated; in both cases surface 
film of hydride forms which inhibits corrosion; hydrogen con- 
tent of hydride layer is determined by electron diffraction 
method; electrochemical study showed that anodic protection 
is extremely effective for titanium in these solutions. 


Creep. See Titanium and Alloys—Mechanical Properties. 


Diffusion. Diffusion of Aluminium, Tin, Vanadium, Molybde- 
num, and Manganese in Titanium, D.GOOLD. Inst Metals—J 
v 88 pt 10 June 1960 p 444-8. Influence of temperature and 
concentration on diffusivity of substitutional elements in 
B-titanium assessed; diffusivity of tin and aluminum in 
a-titanium at one and two temperatures, respectively, deter- 
mined; movement of thoria markers at interface between Ti 
and Ti alloys during diffusion at single temperature in B 
phase has been measured, and from results partial diffusivities 
of alloying elements calculated by method of L.S.DARKEN. 

Electric Properties. See Metals and Alloys—Electrie Proper- 
ties; Superconductivity. 


Electroplating. See also Chromium Plating. 


Chromium Plating on Titanium Alloys, C.LEVY. Metal 
Finishing v 58 n 5 May 1960 p 49-55. Report presented con- 
tains further results of laboratory experimentation as well 
as evaluation of published plating procedures and evaluation 
of deposits prepared by commercial firms; it is concluded that 
no completely satisfactory method for electro-deposition of 
chromium on titanium and its alloys is currently available. 


Embrittlement. See also Metals and Alloys—Embrittlement ; 
Titanium and Alloys—Hydrogen Content. 


Relationships Between Impact and Low-Strain-Rate Hydro- 
gen Embrittlement of Titanium Alloys, D.N.WILLIAMS, R.I. 
JAFFEE. J of Less-Common Metals v 2 n 1 Feb 1960 p 42-8. 
Data show that either low-strain-rate or impact embrittlement 
can occur in a@-compound, a-B, or B alloys depending on alloy 
composition and hydrogen content; results suggest that both 
types of embrittlement are different manifestations of same 
basic process, and that type of embrittlement observed is 
related to kinetics of hydride rejection. 

Explosive Forming. See Aircraft Manufacture—Forming. 


Explosive Properties. Processing Titanium Safely, V.A.BROAD- 
HURST. Metal Industry v 96 n 26 June 24 1960 p 515-17. 
Hazards associated with titanium production; preventing in- 
dustrial dust explosions; dust control requirements; explosion 
reliefs; safe dust disposal; sources of ignition, 
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Extrusion. See Metals and Alloys—Extrusion. 

Fatigue. See Titanium and Alloys—Mechanical Properties. 
Forming. See Titanium Sheet—Forming. 

Heat Resisting. See Metals and Alloys—Heat Resisting. 


Heat Treatment. See also Metals and Alloys—Spark Harden- 
ing; Titanium and Alloys—Corrosion; Titanium and Alloys— 


Acbenics! Properties; Titanium Nickel Alloys; Titanium 
eet. 


Annealing Commercially Pure Titanium, M.A.H.HOWES. 
Metallurgia v 62 n 371 Sept 1960 p 95-100. Investigation of 
annealing characteristics of two grades of commercially pure 
titanium (1.C.1.120 of British manufacture and T.1.75A of 
earlier American origin) has shown that for many purposes 
it would be satisfactory to use annealing treatment which 
theoretically appears suitable for material with 25-50% 
deformation; as result of this work, relationship has been 
established between hardness and annealed grain size. 


Department of Defense Titanium Sheet-Rolling Program— 
Time-Temperature-Transformation Diagrams of Titanium 
Sheet-Rolling-Program Alloys, L.E.TANNER. Battelle Memo- 
rial Inst—DMIC Report 46G Oct 19 1959 76 p. Titanium alloys 
Ti-2-5A1-16V, Ti-4Al-3Mo-1V, Ti-6Al-4V, and Ti-13V-11Cr-3Al 
evaluated; kinetics of their transformations were studied for 
two heat treatment cycles, and TTT diagrams constructed to 
facilitate determination of optimum heat treatments; TTT 
diagrams resulting from each heat treatment cycle are shown, 
accompanied by description of important mechanistic features 
of transformations of each alloy. 


Nitriding Phenomena in Titanium and 6A1-4V Titanium 
Alloy, J.R.CUTHILL, W.D.HAYES, R.E.SEEBOLD. US Bur 
Standards—J Research—Physics & Chem v 64A n 1 Jan-Feb 
1960 p 119-25. Nitriding unalloyed titanium produced uni- 
formly thick case of five distinct zones; same treatment ap- 
plied to 6Al-4V titanium alloy resulted in thinner nitride case 
of three zones and elongated nitride grains that penetrated 
into core; aluminum responsible for formation of grains; 
grains, in turn, appear responsible for more adverse effect of 
nitriding on toughness of alloy than of unalloyed titanium. 

Hydrogen Content. See also Titanium and Alloys—Embrittle- 
ment. 


Effect of Hydrogen on Alloy VT-8 with Increased Creep 
Stress, LI.KORNILOV, C.G.GLAZUNOV, A.M.YAKIMOV. 
Physics of Metals & Metallography v 8 n 3 1959 p 47-53. 
English translation of article indexed in Engineering Index 
1959 p 1421 from Fizika Metallov i Metallovedenie Sept 1959. 


Effect of Hydrogen on Mechanical Behavior of Aged Alpha- 
Beta Titanium Alloys, R.A.NADLER, D.L.DAY. Met Soc of 
AIME—Trans v 218 n 5 Oct 1960 p 841-5. In tests reported, 
both Ti-6Al-4V and Ti-155A were relatively unaffected by 
hydrogen in amounts exceeding those found in commercially 
produced material; inconsistencies in data and relatively low 
initial level of ductility prevented accurate determination of 
hydrogen tolerance for aged Ti-4Al-3Mo-1V, but there was 
no evidence that this alloy was more susceptible to hydrogen 
embrittlement than Ti-155A and Ti-6A1-4F. 


Effect of Hydrogen on Room-Temperature Mechanical Prop- 
erties of Titanium-4.5% Aluminium-4.5% Manganese Alloy, 
R.HAYNES. Inst Metals—J v 88 pt 12 Aug 1960 p 509-12. 
Results of investigation undertaken to study effect of increase 
in hydrogen content on certain room temperature properties 
of Ti-Al-Mn alloy annealed for 1 hr at 800 C and slowly 
cooled to 550 C, to determine allowable hydrogen contents for 
materials in this condition, and to select suitable test for 
detection of hydrogen embrittlement. 


Hydrogen-Dependent Precipitates in Titanium-Chromium 
Alloys, L.H.KEYS, I.R.LAMBORN, G.G.McDONALD. Inst 
Metals—J v 88 pt 4 Dec 1959 p 169-71. Identity of hydrogen 
dependent precipitates, and influence upon their characteristics 
of matrix structures resulting from decomposition of metasta- 
ble and martensitic phases, have been studied in two alloys 
containing 4 and 74% wt.-% Cr, respectively; characteristics 
of precipitates strongly suggest that they are hydrides; be- 
havior of precipitates suggests that after appropriate aging 
at elevated temperatures used, both alloys are essentially 
all-a before eutectoid reaction. 


Low-Temperature Recovery of Ductility in Hydrogen- 
Embrittled Alpha/Beta Titanium Alloys, F.R.SCHWARTZ- 
BERG, D.N.WILLIAMS, R.I.JAFFEE. Inst Metals—J v 88 
pt 8 Apr 1960 p 352-6. Tensile tests performed at various 
temperatures, strain rates, and hydrogen levels allowed activa- 
tion energy to be calculated for embrittlement process in 
hydrogen-containing Ti-2% Fe-2% Cr-2% Mo alloy; activation 
energy based on recovery of ductility at low temperatures is 
similar to that for diffusion of hydrogen in unalloyed 
f-titanium; recovery of ductility is rate controlled process 
related to diffusion of hydrogen in B-phase of 2-phase alloy. 


On Hydrogen Absorption of Commercially Pure Titanium 
and Titanium Alloys, Y.OTAKE. Sumitomo Light Metal Tech 
Reports v 1 n 3 July 1960 p 6-10. Sieverts’ absorption appara- 
tus modified by Iwase et al and Cubicciotti’s differential pres- 
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sure equilibrium absorption apparatus, also modified, were 
used in experiments; results presented concerning solubilities 
of hydrogen in pure titanium at 600-800 C, effect of hydrogen 
pressure on solubility of hydrogen, role of alloying elements 
in titanium base binary alloys with regard to hydrogen solu- 
bility, ete. (In Japanese with brief English abstract). 


Machinability. See Metals and Alloys—Machinability. 


Machining. See also Drills, Metal Working; Machine Shop 
Practice; Metals Cutting; Pumps—Manufacture; Saws— 
Metal Working. 


Deformirovanie i rol temperaturnogo faktora v protsesse 
rezaniya titanovykh splavov, A.D.CHUBAROV, N.N.NOVI- 
KOV. Vestnik Mashinostroeniya v 39 n 9 Sept 1959 p 55-9. 
Deformation and temperature effect during cutting titanium 
one study of effect of working on surface layer of titanium 
alloys. 


Machining Titanium. Aircraft Production v 22 n 4 Apr 
1960 p 136-44. Results of program undertaken by Short 
Brothers and Harland Ltd, into machining of three slabs of 
C.110.M (RC 130 A) titanium alloy; influence of tool geometry 
and cutting fluids on performance of face mills, end mills, 
slitting saws, twist drills and taps is shown; conditions and 
properties are evaluated on basis of using conventional cutting 
tools and standard machines. 


Magnetic Properties. See Magnetic Materials. 


Mechanical Properties. See also Aircraft Materials—Titanium ; 
Titanium and Alloys—Aging; Titanium and Alloys—Hydrogen 
Content; Titanium Foundry Practice; Titanium Nickel Alloys; 
Titanium Sheet. 


Beitrag zum Einfluss von Zinn auf einige Eigenschaften von 
Titan, K.BUNGARDT, H.H.WEIGAND. Zeit fuer Metallkunde 
v 51 n 3 Mar 1960 p 181-5. Effect of tin on some properties 
of titanium; investigation on tin and four alloys with 3-10% 
Sn; Sn was found to lower temperature of a-8 transforma- 
tion; it increases electric resistivity and density but lowers 
elastic modulus; investigation of mechanical properties in- 
cludes room and elevated temperature strength and toughness, 
notch impact resistance, endurance, and effect of heat treat- 
ment. 


Development and Evaluation of High-Temperature Titanium 
Alloy, G.T.HARRIS, H.C.CHILD, A.L.DALTON. Inst Metals 
—J v 88 pt 3 Nov 1959 p 112-20. a/B creep resistant alloy, 
designated Hylite 50, containing 4% Al, 4% Mo, 2% Sn and 
Y%% Si, provides most suitable combination of properties ; 
effect of fabrication and heat treatment on its mechanical 
and creep properties; comparison of creep and fatigue proper- 
ties with those of other titanium alloys. 


Effect of Antimony on Tensile Properties of Titanium, J.D. 
RAMSDELL, W.H.LENZ. US Bur Mines—Report Investiga- 
tions n 5586 1960 11 p. Antimony up to 10% increases 
strength of titanium by solid solution hardening; tensile 
strength is linear function of Vickers hardness regardless of 
composition ; antimony alloys show higher yield strength than 
unalloyed titanium; restriction of grain growth upon anneal- 
ing is pronounced with 2% antimony or more. 


Effect of Impurities on Mechanical Properties of Electro- 
lytic Titanium, J.D.RAMSDELL, D.R.MATHEWS. US Bur 
Mines—Report Investigations n 5701 1960 12 p. Effects of im- 
purities, oxygen, nitrogen, carbon, and iron on mechanical 
properties of electrolytic titanium; strength and hardness of 
binary Ti-O, Ti-N, and Ti-C alloys are linear functions of 
alloy content; compared to oxygen and carbon, nitrogen is 
most effective strengthener and hardener, followed by oxygen, 
then carbon; Ti-Fe alloys are stronger than binary titanium 
alloys. 


Effect of Rate of Heating to Aging Temperature on Tensile 
Properties of Ti-2.5Al-16V Alloy Sheet. Battelle Memorial Inst 
—DMIC Memorandum 62 Aug 18 1960 11 p. Experiment de- 
scribed was designed to correlate tensile properties of aged 
alloy sheet, heated to aging temperature at various rates, with 
quench and reheat TTT diagram developed for this alloy by 
Armour Research Foundation; study of effects upon aged 
strength and elongation, of rate of heating to aging tem- 
perature, of minor variations in total time during aging, and 
of low temperature preaging treatment to obtain omega 
phase. 


Einfluss von Temperaturaenderungen waehrend Zeitstand- 
beanspruchungen auf das Kriechverhalten von Titanlegierun- 
gen, H.WIEGAND, K.H.ILLGNER. Metall v 14 n 9 Sept 1960 
p 868-74. Effect of temperature changes during endurance 
stressing on creep of titanium alloys (mainly Ti-6AI-4V, but 
also Ti-9Al1-3V and Ti-5A1-2.5Sn) ; time elongation curves for 
constant load with different temperature change patterns; e.g., 
one 50 C increase or decrease after variable holding time; or, 
one change and return to original temperature, or several 
cycles; discussion of results. 


Einfluss von Vanadium, Molybdaen und Chrom ete, K.BUN- 
GARDT, K.RUEDINGER, H.H.WEIGAND. Zeit fuer Metall- 
kunde v 51 n 8 Aug 1960 p 466-76. Effect of vanadium, 
molybdenum, or chromium on elevated-temperature properties 
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of a+ 8 titanium alloys with (5.5-7%) aluminum; experi- 
mental data lead to conclusion that strengthening effect of 
B-stabilizing elements investigated increases from V to Mo to 
Cr; ductility is reduced in same order; investigation includes 
effect of heat treatment and aging, and of small Si, B, or 
C additions to Ti-Al-Mo alloys. 


Influence of Surface Residual Stress on Fatigue Limit of 
Titanium, E.C.REED, J.A.VIENS. ASME—Trans—J Eng for 
Industry v 82 Ser B n 1 Feb 1960 p 76-8. Indexed in Engineer- 
ing Index 1959 p 1421 from Paper n 59-Prod-1. 


Isothermal Transformation of Ti-13V-11Cr-3Al, L.E.TAN- 
NER. Am Soc Metals—Preprint n 206 for meeting Oct 17-21 
1960 8 p. Transformation kinetics of alloy were investigated 
for heat treatment that consisted of water quenching from 8 
solution anneal at 1450 F and reheating to aging temperatures 
between 662 and 1292 F; TTT diagram constructed from me- 
tallographic, hardness, and X-ray diffraction data; manner in 
which this hypoeutectoid alloy transformed by eutectoid de- 
composition at temperatures between 752 and 1202 F. 


Properties of Titanium-Vanadium-Zireonium Alloys, J.D. 
RAMSDELL, E.D.HULL. US Bur Mines—Report Investiga- 
tions n 5604 1960 12 p. Titanium-10vanadium-10zirconium 
alloy, in solution treated condition, has yield strength of 
73,800 psi; aging 4 hr at 450 C strengthens it to 142,900 psi; 
ductility is low; in composition range of 5-20 at.% vanadium- 
5-30 at.% zirconium, zirconium strengthens titanium alloys; 
total vanadium-30 or more at.% zirconium alloys are hot- 
short and oxidized readily when heated in air. 


Relationship Between Constitution and Mechanical Proper- 
ties of Titanium-Rich Alloys of Titanium and Cobalt, I'.W. 
YAKYMYSHYN, G.R.PURDY, R.TAGGART, J.G.PARR. Am 
Soe Metals— Preprint n 198 for meeting Oct 17-21 1960 12 p. 
Alloys containing 4-12% Co examined in quenched and tem- 
pered conditions; at least 4.5% cobalt is required to fully 
retain 6B phase on quenching; subsequent tempering results in 
transient omega hardening reaction, followed by grain bound- 
ary precipitation of TisCo in @; microstructure and Co con- 
tent are correlated with tensile properties. 


Nitrogen Content. See also Titanium and Alloys—Mechanical 
Properties. 

Ueber die Wirkung von Stickstoff in Titanlegierungen, F. 
SPERNER, J.MEIXNER. Zeit fuer Metallkunde v 50 n 12 
Dee 1959 p 691-5. Effect of nitrogen in titanium alloys; de- 
termination of changes during aging at 400 and 600 C of 
microhardness, modulus of elasticity, and electric resistivity 
of Ti-Cr and Ti-Cr-Al alloys as affected by previous annealing 
in nitrogen shows increase of properties with nitrogen con- 
tent; microscopic study found no effect of nitrogen on trans- 
formation. 


Optical Properties. See Metals and Alloys—Optical Properties. 
Oxidation. See Titanium and Alloys—Corrosion. 


Rolling. See Furnaces, Heating—HBlectric; Rolling Mill Practice 
—Nonferrous Metals. 


Safe Handling. See Titanium and Alloys—Explosive Proper- 
ties. 


Soldering. See Titanium and Alloys—Brazing. 
Testing. See also Metals Testing. 


Relations Between Notch Tensile Strength of Cylindrical 
and Prismatic Specimens of Titanium Alloys and Heat-Treated 
Steels, G.SACHS, J.G.SESSLER, R.F.PRAY, T.H.YEH. ASME 
—Trans—J Basic Eng v 82 Ser D n 2 June 1960 p 401-10. 
Indexed in Engineering Index 1959 p 1422 from Paper n 
59-Met-2. 

Routine Evaluation of Raw Titanium, P.S.CROWTHER, H. 
BRADLEY. Metallurgia v 60 n 362 Dee 1959 p 287-92. Pro- 
cedure developed for routine evaluation of raw titanium by 
hardness tests on are melted buttons; new consumable elec- 
trode furnace for preparing buttons is described, together 
with precautions taken in sampling, melting and hardness 
testing to insure high standard of accuracy and reproduci- 
bility. 

Vliyanie legirovaniya na fraktsionnye svoistva titana, I.S. 
KAPTYUG, V. I. SYSHCHIKOV. Metallovedenie i Termi- 
cheskaya Obrabotka Metallov n 4 Apr 1959 p 22-7, 2 plates. 
Influence of alloying elements on frictional properties of tita- 
nium, and determination of coefficients of friction; hardness 
and microstructural analysis of alloy composition; abrasion 
resistance of various titanium alloys under conditions of slid- 
ing friction studies with brass, titanium, cermets, and are 
furnace titanium. 


Tin Content. See Titanium and Alloys—Analysis, 
Welding. See Welding—Titanium. 


TITANIUM ARSENIC ALLOYS. See Titanium and Alloys— 
Arsenic Content. 


TITANIUM CARBIDES. See Carbides; Cutting Tools—Carbide; 
Powder Metallurgy—Titanium. 


TITANIUM CASTINGS. See Titanium Foundry Practice. 


TITANIUM CHROMIUM ALLOYS. See Titanium and Alloys 
—Hydrogen Content; Titanium Metallography. 


TITANIUM CLADDING. See Metal Cladding. 


TITANIUM COBALT ALLOYS. See Titanium and Alloys— 
Mechanical Properties. 
TITANIUM COMPOUNDS 

Composition Range of TizsCo, G.R.PURDY, J.GORDON 
PARR. Met Soe of AIME—Trans v 218 n 2 Apr 1960 p 225-7. 
Intermetallic compound TizCo studied by X-ray diffraction and 
metallographic techniques; phase occurs off stoichiometric 
composition, with its greatest variance at high temperature; 
solubility limits of phase determined, and amendment to 
titanium cobalt phase diagram suggested. 

Equilibrium Decomposition Pressures of K2TiCle, S.N.FLEN- 
GAS, T.R.INGRAHAM. Canada. Dept Mines & Tech Surveys 
—Mines Branch—Research Report n R66 Feb 1960 5 p. Equi- 
librium decomposition pressures measured at temperatures be- 
tween 370 and 530 GC, using glass-bellows mercury manometer ; 
equation for pressure temperature relationship ; compound 
might be used as constituent of low melting point fused salt 
bath for production of titanium metal by hydrolysis. 


Heat of Formation of Titanium Tetraiodide, W.H.JOHN- 
SON, A.A.GILLILAND, E.J.PROSEN. US Dept Commerce— 
J Research (Physics & Chem) v 638A n 2 Sept-Oct 1959 p 
161-6. Heat of formation determined relative to that of tita- 
nium tetrabromide by comparison of heats of hydrolysis in 
dilute HeSO1; difference in heats of formation are expressed 
in specified equation; by taking heat of formation of TiBra(C) 
as —616.72 plus or minus 4.60 kj/mole, heat of formation of 
Tili(C) is calculated to be -—385.81 plus or minus 4.64 
kj/mole (—91.21 plus or minus 1.11 kcal/mole); heats of 
hydrolysis of TiBri and TiCli similary measured. 


Impurities in Titanium-Tetrachloride, J.MORIYAMA, H. 
INAGAKI. Min & Met Inst Japan—J v 76 n 860 Feb 1960 
p 101-4. Solubilities of chlorides of calcium, manganese, mag- 
nesium, aluminum, and chromium at various temperatures in 
titanium chloride. 

Preparation and Polymerization of Mixed Tetraortho-Esters 
of Titanium, P.DUNN. Australian J Applied Science v 10 n 
4 Dee 1959 p 458-63. Method based on stepwise reaction of 
different alcohols with titanium tetrachloride, and uses of 
ammonia to remove liberated hydrogen chloride, developed for 
synthesis of mixed methyl butyl esters of titanium; polymeric 
mixed esters of titanium prepared by partial hydrolysis of 
monomeric mixed methyl butyl esters, using varying amounts 
of water in butanol. 


Solubilities of TiCli1 in Mixtures of KCl-NaCl and Electrode 
Potentials of Titanium Chlorides in 1/1 (Mole) KCl-NaCl 
Solutions, S.N.FLENGAS. Canada. Dept Mines & Tech Sur- 
veys—Mines Branch—Research Report n R50 Jan 1960 p 
853-72. Determination of potentials of titanium chlorides; 
TiCli vapor reacted with KCl to form K2TiCle; properties of 
KeTiCle and rates of its formation between 280 and 720 C; 
activity coefficients and partial molal properties of TiCle and 
TiCls in equimolar mixtures of KCl and NaCl. 

TITANIUM COPPER ALLOYS 

Dispersion-Hardening in Binary ‘Titanium-Copper Alloys, 
D.N.WILLIAMS, R.A.WOOD, H.R.OGDEN, R.I.JAFFEE. Met 
Soc of AIME—Trans v 218 n 5 Oct 1960 p 787-91. Ti alloys 
containing 4, 6, and 8 wt % Cu were prepared having mean 
free paths varying from 1.0 to 9.74; tensile studies at room 
temperature and at 1000 F showed that little or no strength- 
ening occurred when mean free path exceeded 3u; however, 
at lower values appreciable strengthening was observed; 
considerable amount of strengthening also resulted from 
copper in solid solution. 


TITANIUM DEPOSITS. See Geochemistry—Titanium. 
TITANIUM FOUNDRY PRACTICE 


Casting Ordnance Type Titanium Parts, H.McCURDY, H. 
ANTES, R.E.EDELMAN. Modern Castings v 38 n 2 Aug 1960 
p 76-82. Consumable electrode, are type, vacuum furnace 
constructed which is capable of pouring 110 lb of molten 
uncontaminated titanium; two types of mold materials, 
machined graphite and rammed expendable graphitie mix, 
used successfully; mechanical properties of cast non-heat 
treated 6% Al-4% V titanium alloy closely approach those 
of same alloy in wrought, annealed condition; complex cast- 
ings will be used for experimental vehicle. 


Casting Technology for Titanium, Zirconium, and Hafnium, 
S.L.AUSMUS, F.W.WOOD, R.A.BEALL. US Bur Mines— 
Report Investigations n 5686 1960 31 p. Machined graphite 
molds with laminated sections can be reused many times; large 
tube sections can be produced by spin casting ; graphite powder 
is best expendable mold material; effects of current and 
furnace atmosphere on dependent variables of casting tech- 
nique. 


Factors Contributing to Soundness of Titanium Castings, 
J.W.SMITH, T.A.HAMM. Modern Castings v 38 n 1 July 


1960 p 51-60. Internal and surface defects in titanium cast- 
ings have been identified, and ways of overcoming these 
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TITANIUM FOUNDRY PRACTICE—Continued 


problems’ outlined; results of work indicate that titanium 
castings can be produced to consistently high quality levels 
when design, gating, pouring and mold requirements are met. 


New Breakthrough on Casting Titanium, A.R.C.WEST- 
WOOD. Modern Castings v 37 n 3 Mar 1960 p 36-9. Modified 
shell molding technique, using powdered graphite bonded 
with phenolic resin, is employed to make molds capable of 
producing sound castings in titanium and other refractory 
metals with as little contamination and as good surface quality 
as castings from machined graphite molds. 


Why to Use Titanium and Zirconium Castings, W.A. 
ASCHOFF. Matls in Design Eng v 51 n 1 Jan 1960 p 102-4. 
Both metals can now be cast into complex shapes, providing 
minimum loss of expensive material; three actual applications 
described are cast Zr pump impeller, Ti centrifugal pump, 
Zircaloy-2 fuel element jacket extension bracket and Ti alloy 
structural components for ramjet engine; relative cost of 
Ti and Zr cast components compared with 316 stainless and 
high nickel chromium alloy castings. 


TITANIUM METALLOGRAPHY 


See also Metallography; Titanium Nickel Alloys; Titanium 
Silver Alloys. 


Beta Transformation Characteristics of Titanium Alloyed 
with Vanadium and Aluminum, E.L.HARMON, A.R.TROI- 
ANO. Am Soc Metals—Preprint n 181 for meeting Oct 17-21 
1960 9 p. Studies indicated that presence of Al in 16% 
V-2.5% Al-Ti alloy altered transformation characteristics 
significantly compared with those of binary Ti-V alloys; 
beginning of formation of transition phase, omega, was 
retarded, and temperature range in which aq is first decomposi- 
tion product was lowered; new stage in decomposition of B 
phase was observed at aging temperatures below 270 C. 


Deformation of Duplex Titanium Alloy, J.SUITER. J of 
Less-Common Metals v 1 n 6 Dec 1959 p 476-9. Deformation 
of Ti-6% Al-4% V alloy studied; it is shown that on average 
grains of primary alpha phase were subjected to less deforma- 
tion than specimen; it is concluded that phenomenon of 
“beta embrittlement” in heat treated titanium alloys is not 
due to increased deformation of beta phase as result of 
elimination of relatively soft alpha grains. 


Influence of Tin and Aluminum on Transition Behavior of 
Oxygenated Titanium, E.H.RENNHACK, J.F.LIBSCH. Met 
Soe of AIME—Trans v 215 n 6 Dec 1959 p 942-6. Definite 
transition behavior found at 0.13% 0 equivalent; addition 
of 0.5 Sn, 1.0 Al, 0.5 Al, and 1.0 Sn lowers transition tem- 
perature of titanium at oxygen equivalents exceeding 0.22, 
0.29, 0.40, and 0.51, respectively; progressive amounts of 
oxygen restrict deformation at low temperatures resulting 
eventually in brittle fracture; presence of Sn or Al is thought 
to alter atomic distribution of oxygen within titanium lat- 
tice in such manner as to facilitate some degree of slip and 
twinning. 

Metallographic Study on Ti-Al-Mn Alloy, T.SATO, Y-C. 
HUANG, Y.KONDO. Simitomo Light Metal Tech Reports v 1 
n 1 Jan 1960 p 30-44. Pt 1 (30-5) discusses equilibrium of 
system Ti-Al; Pt 2 (36-44) deals with equilibrium diagram 
of Ti corner in system Ti-Al-Mn. 23 refs. (In Japanese with 
brief English abstracts). 

Ms Points of Titanium Binary Alloys, T.SATO, S.HUKAI, 
Y.C.HUANG, S.SUZUKI. Sumitomo Light Metal Tech Reports 
v 1n 3 July 1960 p 1-5. Argon gas quenching apparatus for 
thermal analysis by rapid cooling of titanium base binary 
alloys is described, and time temperature curves reported ; 
measurement of temperatures at which martensite transforma- 
tion from £ solid solution to @ prime supersaturated solid 
solution takes place, indicates that Ms point is lowered with 
increasing amount of alloying elements except in cases of 
Ag, Pt, Al and Sn. (In Japanese with brief English ab- 
stract). 

Nature and Growth of Interaction Layers Formed During 
Reaction Between Solid Titanium and Liquid Aluminium, J. 
MACKOWIAK, L.L.SHREIR. J of Less-Common Metals v 1 n 
6 Dee 1959 p 456-66. Interaction layers were found to give 
rise to unusual cruciform pattern ; constituents of layers identi- 
fied as aluminum and TiAls; thin, pervious layer of TiAls, 
which allows liquid aluminum to penetrate to titanium, has 
been observed to be present at titanium surface; dimensional 
changes during cruciform pattern formation; mechanism of 
latter. 

Some Observations on Decomposition of Metastable Beta- 
Phase in Titanium-Chromium Alloys, K.A.GROSS, I.R.LAM- 
BORN. J of Less-Common Metals v 2 n 1 Feb 1960 p 
36-41. Re-examination of decomposition of metastable B-phase 
at 420 C and 500 C has shown no evidence in support of 
formation of supersaturated a-phase; it is suggested _that 
compound TiCr2 is not precipitated directly from enriched 
B, but that eutectoid decomposition results in precipitation of 
a and transition phase y’; TiCr2 is subsequently formed from 
vy’ on continued heating. 

Stabilization of Certain TizNi-Type Phases by Oxygen, 
M.V.NEVITT. Met Soc of AIME—Trans v 218 n 2 Apr 1960 


TITANIUM METALLOGRAPHY—Continued 


p 327-31. In systems Ti-Mn-O, Ti-Fe-O, Ti-Co-O, and Ti-Ni-O 
boundaries of TizNi-type phases were determined at various 
temperatures, and also variation of lattice parameter with 
oxygen content; densities were calculated from lattice param- 
eters and compared with measured density values; results 
indicate that occurrence of phase can be correlated qualita- 
tively with valency electron concentration, and that role of 
oxygen is that of electron acceptor. 28 refs. 


Transformation Mechanisms in Hypereutectoid Titanium- 
Chromium Alloy, H.I.AARONSON, W.B.TRIPLETT, G.M. 
ANDES. Met Soe of AIME—Trans v 218 n 2 Apr 1960 p 
331-9. Morphological study made of proeutectoid TiCr2 and 
eutectoid reactions in Ti-17.42% Cr alloy isothermally trans- 
formed from 775 through 550 C; morphologies of proeutectoid 
TiCrz were found to be subject to description by Dube 
morphological classification system; grain boundary allotrio- 
morphs are dominant proeutectoid morphology throughout 
temperature range investigated; intragranular plates, and 
especially Widmanstaetten sideplates, form only in small 
numbers. 26 refs. 

Ueber die Rekristallisation von Titan und ihre Beeinflus- 
sung durch Legierungszusaetze, R.REINBACH. Zeit fuer 
Metallkunde v 51 n 1 Jan 1960 p 24-8. Recrystallization of 
titanium; effects of Ag, Al, Cb, Co, Cr, Cu, Fe, Ge, Hf, In, 
Mn, Mo, Ni, Sn, V, and Zr, of temperature (420-560 C), 
and of deformation (20, 50, 90%) on hardness decrease of 
cold-worked sheet during isothermal heating; silver and 
hafnium, in amounts below 1 at.-%, were found most effec- 
tive in retarding recrystallization; effect of Ag and Cr 
on Ti-Sn, and of Ag, Al, Cr, and Sn on Ti-Zr alloys. 

X-Ray Method for Determination of Beta Phase in Titanium 
Alloy, B.L.AVERBACH, M.F.COMERFORD, M.B.BEVER. Met 
Soe of AIME—Trans v 218 n 2 Apr 1960 p 370-1. Discussion 
of paper indexed in Engineering Index 1959 p 1424 from 
Aug 1959 issue. 

TITANIUM METALLURGY 


See also Furnaces, Melting—Electric; Metallurgy; Metals 
Melting; Powder Metallurgy—Titanium ; Titanium and Alloys; 
Titanium Foundry Practice. 


Basket Cathode Electrolytic Cell for Production of Titanium 
Metal, W.R.OPIE, O.W.MOLES. Met Soe of AIME—Trans v 
218 n 4 Aug 1960 p 646-9. By confining electrolytic reduction 
of TiCle to interior of porous basket-cathode, electrolyte 
between anode and cathode can be kept free of reduced 
chlorides of titanium eliminating undesirable reactions of 
reduced titanium chlorides with brickwork or oxygen in cell 
atmosphere; semiwalls are not needed; operating conditions 
discussed ; titanium yields based on TiCls introduced are 93%. 


Characteristics of Cold-Rolled and Annealed Titanium, J.D. 
RAMSDELL, E.D.HULL. US Bur Mines—Report Investiga- 
tions n 5656 1960 15 p. Electrorefined, magnesium-reduced, and 
sodium-reduced titanium samples were evaluated for recrystal- 
lization behavior, effect of cold rolling on tensile properties, 
and bend ductility; curves were determined for softening of 
2.5 to 80% reduced cold-rolled metal that was annealed over 
temperature range of 300 to 800 C; presence of metallic grain 
coarsening for reductions in thickness below 20% grain size. 


Chlorination of Titanium Ores in Vertical Reactor, L.D 
FETTEROLF, C.M.McFARLAND. Chem Eng Progress v 56 
n 5 May 1960 p 68-72. Process, developed by New Jersey 
Zine Co, for production of titanium tetrachloride from tita- 
nium-bearing ore features agglomerated charge, continuous 
vertical chlorinator, and multistage condenser for removing 
solid iron and aluminum chloride impurities; titanium 
tetrachloride has increased in commercial importance as inter- 
mediate for production of both titanium metal and titanium 
dioxide pigment; process designed primarily for chlorination 
of titania slag. 


Ein Beitrag zur Metallurgie des Titans, H.LNOWOTNY, H. 
BALDUIN, L.PIFFL. Metall v 14 n 1 Jan 1960 p 6-11. Con- 
tribution to metallurgy of titanium; report of experimental 
production of Ti by treatment of aluminothermic Ti-Al alloy 
powder with AlCls and hydrogen as carrier gas, at 1240-1460 
C; increasing vaporization of Al with increasing temperature 
yielded 95-96% pure Ti at 1400 C. 42 refs. 

Electrowinning and _ Electrorefining of Titanium, C.A. 
GOETHALS. Metallurgia Italiana v 52 n 8 Aug 1960 p 561-4. 
Review of recent patent literature concerning solution of 
difficulties encountered in refining of titanium by electrolysis 
of molten mixtures. (In English). 

Gitterkonstanten der kubisch raumzentrierten Phasen FeTi, 
CoTi, NiTi, H.P.STUEWE, Y.SHIMOMURO. Zeit fuer Metall- 
kunde v 51 n 8 Mar 1960 p 180-1. Lattice constants of fcc 
phases FeTi, CoTi, and NiTi; X-ray investigation of alloys 
quenched from 1000 C; results showed that Fe, Co, and Ti 
atoms are equally responsible for lattice shrinkage of different 
phases. 

High-Temperature Chlorination of TiOz Bearing Minerals, 
W.E.DUNN, Jr. Met Soc of AIME—Trans v 218 n 1 Feb 
1960 p 6-12. Chlorination rates investigated for gaseous sys- 
tems, CO+Cle and COClz; role of HCl in chlorination of iron 
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from minerals discussed; chlorination rates with CO+Cl 
varied more than order of magnitude; relationship with initial 
iron content was found; rate is proportional to weight of 
TiO», and to partial pressure of CO and Cle; chlorination with 
COCle is considerably faster than with Co+Cle. 


Liquid Metal Cooling for Consutrode Melting, D.E.COOPER, 
E.D.DILLING. J of Metals v 12 n 2 Feb 1960 p 149-51. Report 
of research conducted by Titanium Metals Corp of America, 
on methods for cooling crucible in consumable electrode melt- 
ing of titanium; cooling system utilizes sodium potassium 
(NaK) alloy; several hundred melts, ranging in size from 5 
to 18 in. diam, have been made using Nak cooling; principal 
advantage of NaK system is elimination of explosion hazard. 

Mechanism of Sodium Reduction of Titanium Chlorides in 
Fused Salts, T.ALHENRIE, D.H.BAKER, Jr. US Bur Mines 
—Report Investigations n 5661 1960 33 p. First stage reduc- 
tion between sodium vapor and vapors of titanium chlorides 
produces titanium di- and trichlorides which subsequently 
condense with sodium chloride to form salt mixture; second 
stage reduction takes place in condensed salt mixture between 
sodium and titanium subchlorides; final reduction is heterogen- 
eous reaction between two separate phases. 

Methods for Improving Quality of Titanium Sponge Produced 
by Kroll Process, W.M.MARK, S.YIH, C.L.LO, D.H.BAKER, 
Jr. US Bur Mines—Report Investigations n 5665 1960 29 p. 
By systematic elimination of detrimental impurities and_ by 
improved handling and processing techniques, high quality 
ductile titanium with hardness of less than 110 Brinell hard- 
ness number can be produced consistently; this improvement 
was accomplished by helium stripping of residual atmospheric 
and other dissolved gases, preliminary dehydration of sponge, 
and regulation of TiCla feed rate to reactors. 


Physikalisch-chemische Grundlagen zur Titan-Metallurgie, 
O.KUBASCHEWSKI. Angewandte Chemie v 72 n 7-8 Apr 
21 1960 p 255-63. Physico-chemical principles of titanium 
metallurgy; technical processes used at present for recovery 
of titanium; thermochemical data of titanium halides and of 
system titanium/oxygen are screened and newly evaluated ; 
possible approaches to titanium production and raflination 
on basis of these data; available thermochemical data of 
nitride, carbide, and alloy formation; electrolytic titanium 
recovery from KeTil's. 


Reducing Titanium Tetrachloride with High-Surface Sodium, 
D.C.FLECK, M.M.WONG, D.H.BAKER. US Bur Mines—Report 
Investigations n 5596 1960 10 p. Finely divided titanium metal, 
titanium lower chlorides, or mixture thereof was produced 
in continuous operation at temperatures between 105 and 
205 C by reaction of molten sodium and vaporized titanium 
tetrachloride in agitated bed of finely divided inert solids; 
composition of product was controlled by varying relative 
quantities of sodium and titanium tetrachloride used; oper- 
ations and analytical data of reaction products. 


Some Thermodynamical Considerations in Chlorination of 
Ilmenite, C.C.PATEL, G.V.JERE. Met Soc of AIME—Trans v 
218 n 2 Apr 1960 p 219-25. Chlorination of various constituents 
of ilmenite by different chlorinating agents in presence of 
various reducing agents, considered on basis of standard free 
energy and standard enthalpy changes as function of tempera- 
ture; standard free energy change considerations show that it 
is beneficial to chlorinate ilmenite by chlorine in presence 
of carbon and also that iron constituent of ilmenite can be 
preferentially chlorinated by chlorine, titanium tetrachloride 
or their mixture. 81 refs. 


TITANIUM NICKEL ALLOYS 


Structure and Properties of Titanium-Rich Titanium-Nickel 
Alloys, J.W.BARTON, G.R.PURDY, R.TAGGART, J.GORDON 
PARR. Met Soe of AIME—Trans v 218 n 5 Oct 1960 p 844-9. 
Constitution and mechanical properties of heat treated Ti 
alloys containing up to 10 at.-% Ni were investigated; effects 
of quenching and of various isothermal treatments are de- 
scribed, and C-curves presented; production of precipitated 
and martensitic hexagonal phase on quenching discussed. 


TITANIUM ORE TREATMENT 


Concentration of Beach Sand Minerals From Area North 
of Capel, Western Australia, S.B,HUDSON. Australia. Com- 
monwealth Sci & Indus Research Organization—Ore Dressing 
Investigations—Commonwealth Mining Dept, Univ of Mel- 
bourne—Report n 576 June 1959 15 p. Tests carried out to 
determine suitable flowsheet for recovery of ilmenite, leucoxene 
and rutile from inland beach sand deposit. 


Concentration of Beach Sand Minerals From Yoganup, 
Western Australia, S.B.LHUDSON. Australia. Commonwealth 
Sci & Indus Research Organization—Ore Dressing Investiga- 
tions—Commonwealth Mining Dept, Univ of Melbourne— 
Report n 575 June 1959 22 p. Investigation carried out to 
determine suitable flowsheet for recovery of ilmenite, leucoxene, 


rutile, zircon and monazite from heavy mineral product 
containing 8% quartz; combination of high tension separa- 
tion, conductance separation and magnetic separation yielded 


satisfactory ilmenite, leucoxene and rutile concentrates. 


TITANIUM ORE TREATMENT—Continued 


Control Methods in Treatment of Beach Sand Minerals, 
S.S.PULLAR, R.J.GLENN. Australasian Inst Min & Met— 
Proc n 193 Mar 1960 p 89-121, 1 table. Methods used to 
control operation of suction dredging, of wet concentration 
using fans and spirals, and of dry separation using high 
tension and electromagnetic processes; details of method of 
drilling to determine extent and grade of ore bodies, simple 
electrically timed pneumatic automatic sampler, and methods 
developed for physical estimation of quartz, rutile, zircon and 
ilmenite. 


Design of Flowsheet for Treatment of Magnetic Separator 
Beach Sand Residues from Capel, Western Australia, S.B. 
HUDSON. Australia. Commonwealth Sci & Indus Research 
Organization—Ore Dressing Investigations—Commonwealth 
Min Dept, Univ of Melbourne—Report n 583 Sept 1959 38 p. 
Conducting minerals separated from nonconducting minerals 
without using acid cleaning process to remove iron stains; 
ilmenite and leucoxene are recovered by using high tension 
separation followed by magnetic separation; combined tailings 
are treated for recovery of remaining rutile, zircon and 
monazite, 


Development and Commissioning of Heavy Minerals Separa- 
tion Plant at Umgababa, South Coast, Natal, I.F.CAIRNS, 
G.LANGTON. S African Inst Min & Met—J v 60 n 4 Nov 
1959 p 139-78, (discussion) n 6 Jan 1960 p 296-305. Ilmenite 
bearing sands occur as sand dunes; mineral assemblage is: 
ilmenite, rutile, zircon, garnet, and monazite; separation of 
individual minerals depends on their specific gravity, conduc- 
tivity, and magnetic susceptibility; plant was designed to 
produce 100,000 long tons ilmenite per annum, 6500 tons rutile 
and 9500 tons zircon from feed containing 8% combined min- 
eral; flow sheet. 


Recovery of Leucoxene From Products From Beach Sand 
Pilot Plant at Yocanup, W.A., S.B.HUDSON. Australia. Com- 
monwealth Sci & Indus Research Organization—Ore Dressing 
Investigations—Commonwealth Mining Dept, Univ of Mel- 
bourne—Report n 577 June 1959 9 p. Samples of high tension 
separator tailings, and of residue from magnetic separation of 
high tension separator concentrate, were submitted for 
conductance separation tests; conductance and magnetic 
separation gave good leucoxene concentrates, but it was 
necessary to use high tension separation on one sample to 
remove contained fine quartz and zircon from leucoxene. 


Separation of Chloride Vapors During Ilmenite Chlorina- 
tion, V.A.NIEBERLEIN. US Bur Mines—Report Investiga- 
tions n 5602 1960 11 p. Coke reduced ilmenite, chlorinated 
at 400 to 500 C, yields TiCli free of most impurities before 
condensation; heated purification column was used wherein 
various packing materials reacted chemically or physically 
with impurities which passed through them in vapor phase; 
most of columbium was recovered as crude CbCls. 

Solid State Reduction of Ilmenite, G.OSTBERG. Jernkon- 
torets Annaler v 144 n 1 1960 p 46-76. Rate of reduction 
with CO and with He; influence of alkali, boron, phosphorus 
and fluorspar; solid state reduction and mechanical separa- 
tion considered as satisfactory method for producing satis- 
factory iron and TiOz concentrate. 50 refs. (In English). 

TITANIUM POWDER. See Powder Metallurgy—Titanium. 
TITANIUM REFINING. See Titanium Metallurgy. 
TITANIUM SCRAP. See Furnaces, Melting—Electric. 
TITANIUM SHEET 


_ See also Aircraft Materials—Titanium; Rolling Mill Prac- 
tice—Nonferrous Metals; Titanium and Alloys—Heat Treat- 


ment; Titanium and Alloys—Mechanical Properties; Titanium 
Metallography. 


Deformation of Unalloyed Titanium Sheet as Function of 
Orientation and Strain Rate, C.P.GAZZARA, E.P.KLIER. 
Met Soc of AIME—Trans v 218 n 5 Oct 1960 p 796-8. Modulus 
of elasticity, and yield strength of commercially pure, an- 
nealed titanium sheet was investigated at room temperature 
as function of strain rate and direction of loading; value of 
E varied with direction of measurement in sheet but was 
unaffected by strain rate in range 0.04x10-8 to 10-2 min—; 
yield strength increased with increase in strain rate and 
varied with specimen orientation. 


Statistical Analysis of Tensile Properties of Heat-Treated 
Ti-4Al-3Mo-1V Sheet, H.R.OGDEN, G.H.BEATTY, A.E.MACR. 
Battelle Memorial Inst—DMIC Report 461—OTS PB151095 
Sept 16 1960, Columbus, Ohio, 42 p. Data developed through 
Phase 1 of Titanium-Alloy Sheet-Rolling Program analyzed 
statistically to determine magnitude of variation in tensile 
properties and relationship between these properties and 
processing variables ; deviation of 2000 to 4000 psi less was 
found in tensile strength of production material as compared 


to experimental material; effect of sheet thickness on mechan- 
ical properties. 


Titanium Sheet Gets Heat-Treat. Iron Age v 185 n 8 Feb 
1960 p 71; see also Steel v 146 n 14 Apr 4 1960 p 188-9. New 
heat treatment process for titanium developed by Alloy Steel 
Div, Republic Steel Corp, offers new engineering advantages 


THE ENGINEERING INDEX—1960 1513 


TITANIUM SHEET—Continued 


to aircraft and missiles industries; alloy sheet now com- 
mercially available in thinner gages, with resulting decreased 
weight, satisfies required strength requirements; description 
of process which uses five zone electrically heated continuous 
roller hearth furnace adapted to deliver uniformly heated 
sheets directly into continuous roller quenching unit. 


Drawing. See Metals Drawing—Deep. 


Forming. See also Aircraft Manufacture—Forming; Dies— 
Materials; Lubrication—Titanium; Sheet Metal Working. 

Resistance-Heating. Aircraft Production v 22 n 1 Jan 1960 
p 2-3. Sciaky resistance heating unit connected to press is 
used at Ford Aircraft Engine Div in forming of gas-turbine 
stator vanes from type AMS 4901 titanium sheet; procedure 
for forming operation and manufacturing sequence for airfoil 
section; details of heating units which are mounted on truck 
for maneuverability. 

Simultaneous Hot Forming and Age Hardening of Titanium 
Parts, R.E.JOHNSON, R.J.McCLINTICK. Metal Progress v 
77 n 5 May 1960 p 180-2. Parts made from titanium alloys 
of a-B8 type can be formed and age hardened at same time 
by shaping at high temperature and holding at that tempera- 
ture for short period; this technique eliminates need for 
long aging cycles and expensive holding jigs. 

TITANIUM SILVER ALLOYS 


Study of Titanium-Silver System, M.K.McQUILLAN. Inst 
Metals—J v 88 pt 5 Jan 1960 p 235-9. In study reported par- 
ticular emphasis has been placed on interrelationships between 
terminal solid solutions and any intermetallic compounds 
formed; results, which have established formulation of TiAg 
and of TisAg by reactions indicated, reconcile conflicting 
findings of several previous investigators; existence of peritec- 
tic reaction indicates that there is appreciable soluibility of 
titanium in solid silver. 

TITANIUM SPONGE. See Titanium Metallurgy. 
TITANIUM TIN ALLOYS. See Powder Metallurgy—Titanium. 


TITANIUM VANADIUM ALLOYS. See Titanium and Alloys; 
Titanium and Alloys—Heat Treatment; Titanium and Alloys 
—Mechanical Properties; Titanium Metallography. 

TITANIUM ZIRCONIUM ALLOYS. See Titanium and Alloys 
—Mechanical Properties. 

TITRATION. See Chemical Analysis—Titration. 

TOBERMORITE. See Cement—Hydration. 

TOLERANCES. See Fits and Tolerances. 

TOLL ROADS. See Highway Systems—Toll. 

TOLUENE. See Hydrocarbons—Processing. 

TONOMETERS. See Medical Equipment and Supplies—Elec- 
tronic. 

TOOL ENGINEERING. See Toolroom Practice. 

TOOL STEEL 

See also Cutting Tools; Die Casting—Dies; Dies—Materials ; 
Grinding; Metals Cutting; Rock Drills; Steel; Steel Ingots— 
Solidification. 

Air-Hardening Tool Steels Can Save Money for You, J.S. 
PENDLETON, Jr. Am Mach v 103 n 26 Dec 14 1959 p 124-6. 
Characteristics of three groups, known as air wear, air hard 
and air tough steels; advantages are lower tool and die 
costs, safe construction of larger, more complex tools, longer 
tool life, and possibility of making satisfactory tools for cold 
extrusion and hubbing. 

Avoid Tool Troubles by Proper Selection and Treatment of 
Tool Steels, A.F.TOROK. Tooling & Production v 26 n 2 
May 1960 p 54-7. Selection factors; causes of poor perform- 
ance; special treatments; performance case histories. 


Cast-To-Shape Tool Steels Gain Favor With Industry. 
Iron Age v 185 n 17 Apr 28 1960 p 104-5. Cast-to-shape 
method has advantage over conventional forging methods of 
lower costs, higher compressive strength, and saving in weight, 
machining, and labor costs; examples of application of 
method described; photographs. 

Chill Puts New Life in Tools. Steel v 146 n 18 May 2 
1960 p 66-9. In studying problem of temperature at tool-chip 
interface, aircraft engineers have experimented with sub-zero 
machining, by chilling cutting zone through application of 
cooled cutting fluids; description and results of tests performed 
on A-286, L-605, R-235, H-11, and Mo-0.5 Ti with various sub- 
zero coolants. 


Grain Size in High-Alloy Hot Work Toolsteels, R.F.HAR- 
VEY. Metal Progress v 77 n 2 Feb 1960 p 109-11. Isothermal 
method for outlining grains enables investigation of composi- 
tion and heat treatment effects on high alloy tool steels; 
tungsten inhibits grain growth, and rehardening treatment 
results in duplex structures. 


Know Your Alloying Elements When Specifying Tool Steels, 
J.S.PENDLETON, Jr. Machine & Tool Blue Book v 55 n 3 
Mar 1960 p 148-50, 152-7. Amount of carbon required to 
obtain necessary hardness and wear resistance; effects of 


TOOL STEEL—Continued 


Mine Si, Cr, W, V, Mo and Ni additions; selection of tool 
steel, 


Modification of Cast Structure of High-Speed Steel, G. 
HOYLE, E.INESON. Iron & Steel Inst—J v 193 pt 3 Nov 
1959 p 254-69. Eutectic phase normally present in as-cast high 
speed steels can be modified by simple heating operation at 
temperature in region of peritectic phase change; treatment 
termed ‘prespheroidizing’, gives well distributed angular par- 
ticles of eta-carbide which, in forged, rolled, or extruded 
condition, give structure free from carbide stringers; process 
applied with success to small sections of various sized ingots 
and also to cast cutters; practical difficulties in extending its 
use to commercial ingots and large sections. 


Neuzeitliche Warmarbeitsstaehle fuer Werkzeuge zur War- 
mumformung von NE-Metallen, H.M.HILLER. Metall v 14 n 
4 Apr 1960 p 310-17. Modern hot machining steels for tools 
used in hot shaping of nonferrous metals; characteristic 
properties determining tool life of tungsten steels compared 
with those of molybdenum steels to facilitate selection of 
more suitable type for given purpose. 


Novye shtampovye stali dlya goryachego deformirovaniya, 
G.A.KHASIN, G.I.PARABINA. Stal v 20 n 4 Apr 1960 p 
354-7; see also English translation in Stal in English n 4 
Apr 1960 p 282-4. New hot work tool steels; steels for drop 
forging and press tools (particularly for heavy duty tools) 
were developed which are suitable for service in wide tempera- 
ture range (400-600 C) and have much better mechanical 
properties than type 5KhNV and 3Kh2V8 steels now in use. 


Praktische Anwendung des Einfiusses niedriger Spannungen 
auf die Umwandlungsgeschwindigkeit des Austenits, E.ZMI- 
HORSKI. Draht v 11 n 4 Apr 1960 p 170-2. Practical applica- 
tion of effect of low stresses on rate of transformation of 
austenite; description of method by which long, expensive 
high speed tools, such as reamers, can be given desired shape, 
or straightened, by applying load (for 2-10 min) when tool, 
which has been removed from quenching bath in austenitic 
condition, just approaches martensite temperature. 


Straightening Hardened Steel Tools, E.ZMIHORSKII. Metal 
Treatment & Drop Forging v 27 n 175 Apr 1960 p 166-7. 
Application of speed change effect of austenite transformation 
under influence of small stresses correctly applied to hardened 
objects during their gradual cooling has been used to develop 
method of straightening hardened steel products; method is 
simple, reliable and accurate, especially in production of long 
expensive machine tool elements such as high speed steel 
broaches used for finishing interior of roughly drilled holes 
in metals. 

Tool Steel Troubleshooting, E.A.SSTEIGERWALD. Tooling & 
Production v 26 n 6 Sept 1960 p 53-6. Discussion of common 
tool steel problems such as abnormally rapid tool wear, 
brittleness during service, fish scale fracture, excessive dis- 
tortion (cracking during heat treatment), and wrinkling of 
tool surfaces; causes and solutions indicated. 


Tool Steelmakers Shoot for New Markets. Steel v 146 n 
16 Apr 18 1960 p 127-42. Special study of tool and die steel 
industry; survey of users covers all phases of buying 
policies, based on response from 3000 metalworking executives ; 
uses of tool steel cover fabrication, metallurgy and tooling 
applications; selection and ordering of tool steels; manufac- 
ture of tool steels. 


Heat Treatment. See Steel Heat Treatment. 
TOOLROOM PRACTICE 


Hypothetical Toolroom—What Equipment is Necessary, P. 
PRIKOS. Machine & Tool Blue Book v 55 n 8 Aug 1960 p 
105, 107. List of basic equipment needed in tool room which 
employs between 15 and 20 tool and diemakers. 


TOOLS. See Cutting Tools; Machine Tools; Tool Steel; Tool- 
yoom Practice; Tools, Hand; Tools, Jigs and Fixtures. 


TOOLS, HAND 
See also Saws—Woodworking. 


Pneumatic. Economics of Pneumatic Tools, E.C.-POWERS. As- 
sembly & Fastener Eng v 3 n 5 May 1960 p 28-30. Air- 
powered screwdrivers, set-screw drivers, hammers, riveters, 
nutrunners, and impact wrenches are discussed in terms of 
power-to-weight ratio, operation, dependability, safety, clean- 
liness, flexibility, maintenance, and operating costs; com- 
pressed air is fast and economical means of driving or setting 
fasteners. 

TOOLS, JIGS AND FIXTURES 

See also Aircraft Plants—Tools, Jigs and Fixtures; Boring 
Tools; Broaching ; Chucks ; Cutting Tools; Dies; Gear Cutting; 
Machine Shop Practice; Presses—Tools; Rockets and Missiles 
—Manufacture; Welding Jigs and Fixtures. 


Drilling and Turning Fixture Designs, F.STRASSER. Tool- 
ing & Production v 26 n 4 July 1960 p 73, 75, Illustrated 
description of three fixtures which, in combination, present 
design details insuring quick clamping, equalized holding, and 
precision alignment. 
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TOOLS, JIGS AND FIXTURES—Continued 


Facilities for Handling and Welding Assemblies in Machin- 
ery Industry, J-MIKULAK. ASME—Paper 59-A-296 for meet- 
ing Nov 29-Dec 4 1959 13 p. Examples of current types of 
handling equipment in fabricating and welding shops, demon- 
strate available types of positioners and manipulators being 
used to speed up production of heavy equipment; these in- 
clude motor pump bedplate produced by sub-assembly to 
minimize machining various types of welding head positioners, 
motorized turning rolls and head and tail stock for positioning, 
etc. 

Multi-Purpose Tooling, C.F.BROWN. Machine & Tool Blue 
Book v 54 n 12 Dec 1959 p 117-23. Check list for evaluating 
possibilities for functional, multipurpose tools; cost of two 
fixtures or single dual-purpose fixture for machining operation 
on two similar parts compared; examples of multipurpose 
tooling developed for two similar parts where milling is 
major operation. 

Tool Economics, H.CONN. Machine & Tool Blue Book v 
55 n 8, 10 Aug 1960 p 91, 93-4, Oct p 101-12; see also Carbide 
Eng v 12 n 11 Nov 1960 p 19-23. Economics of jigs, fixtures, 
tool holders, and cutting tools. Aug: Simplified method for 
computing economic justification for complete set of quick 
change tools, pre-set gages for multiple spindle automatic. 
Oct: More complex methods of computing problems of jig 
and fixture economics. 


Tooling Applications of Hydulignum Densified-wood. Machy 
(Lond) v 97 n 2499 Oct 5 1960 p 783-5. Product is marketed 
by Hydulignum-Jabroe Tools, Gloucester, and although it is 
strong enough to be used for such applications as piercing 
and forming elements in certain press tools, its weight is 
only about 1/5 that of steel, and % that of aluminum; 
Hydulignum is produced by laminating hardwood veneers ; 
applications described include combined drill jig and routing 
template, and various press tools. 


Hydraulic. See Clamping Devices. 
Magnesium. See Aircraft Plants—Tools, Jigs and Fixtures. 


Plastics. See also Aircraft Plants—Tools, Jigs and Fixtures; 
Cameras—Manufacture. 


Basics on Epoxy Tools: How to Make Them; What They do 
Best; S.MUNSON. Am Mach/Metalworking Mfg v 104 n 6 
Mar 21 1960 p 133-5. Plastic casts or laminates made from 
wood, plaster, plastic, or metal patterns; three successful 
methods for making surface cast tools; mass cast tools; 
paste plastic tools; various systems compared. 


Forming Tools Made Faster for Less, J.DELMONTE. Modern 
Plastics v 86 n 12 Aug 1959 p 82-8. Classification and char- 
acteristics of forming tools made of epoxy resins; preparation 
of epoxy tools saves time and money; use in automotive, air- 
eraft, missile, machine-shop, and metal-fabricating estab- 
lishments; functional classification includes metal-forming, 
metal-bonding, and vacuum-forming tools and molding dies; 
constructional classification comprises rough metal castings 
capped with epoxy, all-plastic impact tools, and cast tools. 


Four Ways of Building Epoxy Jigs, W.A.LAWRY. Modern 
Plastics v 36 n 12 Aug 1959 p 84-5. Types of jigs and fixtures 
made of epoxy resins; tool building of epoxies saves time and 
money; use in automotive industry; items include nesting, 
holding, and engineering fixtures and assembly jigs; applica- 
tion of laminating, casting, or with paste epoxies; epoxy tools 
also used to build duplicates or prototypes. 


New Tool for Toolmaker, H.E.LINSLEY. Am Mach/Metal- 
working Mfg v 104 n 22 Oct 31 1960 p 98-9. New fast-setting, 
epoxy-base material that is actually 80% steel, called “‘Plastic 
Steel” and produced by Devcon Corp of Danvers, Mass, comes 
in several forms; one type is fluid and can be poured; another 
is putty-like and can be handled with trowel; wear and heat 
resistant types also available; examples of soft jaws, bevel 
gear holder, special chucks, simple jigs, magnetic chuck work- 
holder, and press dies, made from Plastic Steel. 


Nylon for Tooling, N.A.FLEMMING. Tooling & Production 
v 26 n 3 June 1960 p 53-4. It is stated that use of nylon 
can inerease life of production tooling, reduce production 
scrap caused by tooling, and save toolroom time; example 
of nylon die application in which 1800 parts/hr are stamped 
from prefinished brass strip, using press stroke of 2 in. and 
pressure of 20,000 psi; use of nylon for collets and arbors 
to hold parts during finishing operations; part feeding, 
sequencing, and timing; nylon cam design shown; standard 
metalworking equipment used in machining parts from nylon. 


Plastic Tooling. Aircraft Production v 22 n 2, 3 Feb 1960 
p 66-74, Mar p 110-14. Feb: Construction of plastic tools by 
Leicester, Lovell and Co, North Baddesley, Southampton; 
methods of working; composition and properties of Epophen 
adhesives systems tabulated. Mar: Manufacture of large 
press tool; reference made to Resnit, pre-impregnated knitted 
cotton fiber and phenolicresin, suitable for forming by con- 
ventional, heatable press tools. 


Plastics Tooling for Plastics Production, L.F.BOGART. 
Soe Plastics Engrs—16th Annual Tech Conference vy 6 paper 
n 16 Jan 1960 3 p. Use of plastic tooling materials for 


TOOLS, JIGS AND FIXTURES—Continued 
plastic production; vacuum forming of sheet plastics; plastic 
forms to produce foamed articles; casting of proposed parts 
utilized by industries such as automotive for prototype knobs, 
lenses, imbedments, etc; injection molds and compression 
molds; dip molding. 

Pneumatic. See Pneumatic Control and Equipment. 

TOPAZ 

O sferolitovykh agregatakh topaza, I.G.PAVLOVA. Vsesoyuz- 

noe Mineralogicheskoe Obshchestvo, Zapiski 2nd ser pt 88 n 
2 1959 p 187-91. Spherulitic aggregates of topaz; topaz occurs 
in tin-bearing greisens of Karadub and Olonoi deposits in 
Far East; microscopic study of spherulites, their stages of 
growth, and probable origin. 


TOPEL. See Textile Fibers—Synthetic. 


TOPOGRAPHIC SURVEYING. See Maps and Mapping; Photo- 
grammetry; Surveying. 


TOPOTAXY. See Crystals. 

TORCH CUTTING. See Oxygen Cutting. 
TORNADOES. See Meteorology. 
TORQUE CONVERTERS 


See also Automobile Transmissions—Hydraulic 3 Hydraulic 
Control and Transmission; Oil Well Drilling—Rigs; Power 
Transmission; Tractors—Transmissions. 


Electromagnetic WVariable-Ratio Torque Convertor, D.O. 
BISHOP, G.S.BROSAN. Instn Elec Engrs—Proe v 106 pt A 
(Power Eng) n 80 Dec 1959 p 485-7 (discussion) 487-90. Basic 
principles and experimental results obtained from tests on 
simple model of torque converter which differs radically from 
any other type in commercial use; it depends for its operation 
upon phenomenon exemplified in Faraday’s disk and constitutes, 
theoretically, ‘infinitely variable’ gear whose ratio can be 
varied over wide range. Paper 2861U. 


Fundamentals of Torque Converters, E.W.ZINGSHEIM. 
Fire Eng v 113 n 1 Jan 1960 p 41-3. Basie operating principles 
of three stage type automatic transmission in fire trucks; sec- 
tional view of Turbo-Matic transmission shown and described ; 
discussion of hydraulie section, direct drive, pumping opera- 
tion and power take-off; advantages are simplicity of opera- 
tion, fast acceleration, full power to wheels at all times and 
no stalling of engines. 

TORQUE METERS 


Helical-Keyed Drive-Shaft is Heart of Torque-Sensing Mech- 
anism, S.HERMAN. Machy (NY) v 66 n 6 Feb 1960 p 121-3; 
see also Machy (Lond) v 96 n 2478 May 11 1960 p 1068-70. 
Torque-Air-Matie tube expander drive manufactured by Thomas 
C. Wilson, Long Island City, NY, is air driven, completely 
integrated drive that accurately controls expansion of tubes 
used in tubular types of boilers and heat exchangers, by 
directly measuring torque output at expander mandrel; pro- 
duction of drive shaft for torque-sensing mechanism. 


Portable Dynamic Electronic Speed-Torque Indicator, H.R. 
WEED. AIEE—Trans v 79 pt 1 (Communication & Elec- 
tronics) n 50 Sept 1960 p 388-92. Application of 2-phase a-c 
instrument tachometer and active high-gain operational am- 
plifiers to design of portable speed-acceleration instrument for 
measuring torques. Paper 60-660. 


Precision Torque Tester. Electromechanical Components & 
Systems Design v 4 n 5 May 1960 p 32-4. Development of 
torque tester, by Dynamics Research Corp of Stoneham, Mass, 
that measures torques well below 1/10 dyne em level; key to 
performance is air bearing to commercial torque measuring 
equipment, which maintains extremely stiff support in both 
radial and axial direction for device under test. 


Ring Torductor—Torque-Gauge, Without Slip Rings, for 
Industrial Measurement and Control. ASEA J v 33 n 3 1960 
p 28-32. New, ring-shaped torque-gage to be stationary- 
mounted around shaft with air-gap of order of 1/10 of in.; 
gage measures change in permeability of shaft at 45° to axis, 
which is essentially proportional to torque, and induces pro- 
portionate output voltage, that for heavy shaft at normal 
mechanical loading is of order of 10 v over 10 kiloohms, 


sufficient to operate indicating and recording instruments, 
without amplification. 


Theory and Applications of Strain-Gage Torque-Measuring 
Devices, H.E.LOCKERY. ASME—Paper 59-A-314 for meeting 
Nov 29-Dec 4 1959 9 p. Typical devices are reviewed to high- 
light certain unique performance characteristics of strain 
gage torque transducer; theory of design and operation SR-4 
torque transducer; problems which may be encountered in 
special and extreme applications; applications in measurement 
ef orstus) horsepower and energy, which illustrate broad field 
of use. 

TORSION METERS 


Torsiometer —Instrument for Study of Gels Considered as 
Elastic Solids, W.A.SOUTHORN. J Sci Instruments v 87 n 
8 Aug 1960 p 292-6. Instrument developed for studying changes 
in development of structure in weak hydrogels produced when 
natural rubber latex from Hevea braziliensis is coagulated ; 
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TORSION METERS—Continued 


instrument records on chart progressive changes in torque re- 
quired to give fixed small value of deformation in annular 
sample; machine can be used for gel systems other than rub- 
ber; range of sensitivity is from 1 to 100,000 dyn/em?, 

TOWBOATS. See Tugboats. 

TOWER CRANES. See Cranes. 

TOWERS 


See also Electric Lines—Poles and Towers; Radio Towers; 
ecrsion Towers; Water Cooling Towers; Water Tanks and 
owers. 


Ladders. See Accident Prevention. 
Steel. See also Electric Lines—Poles and Towers. 


Die Tuerme von Messina, A.TOSCANO. Stahlbau v 28 n 11 
Nov 1959 p 289-303. Towers of Messina; design and construc- 
tion of cableway steel towers of 200 m height, of earthquake 
and wind stress resistant construction; towers are 3646 m 
apart on west and east shores of straits of Messina, Italy; 
required resistance against seismic acceleration was a=1/10 
g; east tower is found on rock and west tower on four 
submerged caissons in sea; data on wind stresses of 100 mi 
storms as they affected towers and cableways. 


TOWING TANKS. See Ship Models—Tanks. 

TOWN PLANNING. See City Planning. 

TRACERS. See Radioactive Materials—Tracers. 
TRACKLESS TROLLEYS. See Motor Buses—Light Metals. 
TRACKS. See Railroad Tracks. 

TRACTORS 


See also Construction Equipment-Testing; Earthmoving 
Machinery; Mines and Mining—Equipment; Mines and Min- 
ing—Underground Transportation. 


Design and Muskeg Operation of 20 Ton Payload Carrier, 
Musk-Ox, C.J.NUTTALL, Jr, J.G. THOMSON. SAE—Paper 
n 213B for meeting Aug 16-19 1960 24 p. Muskeg, or organic 
terrain, is most difficult transportation barrier in northern 
Canada, singularly unfriendly to overload vehicles; 25% of 
prospective oil land in Canada is muskeg covered; review of 
existing articulated tracked vehicles, and development of 
Musk-Ox tracked carrier designed to transport wildcat drill- 
ing rigs for Imperial oil; carrier is powered with Cummins 
NRTO-6 turbocharged 6-cyl diesel engine; overall perform- 
ance; field experience. 


John Deere’s New Line of Tractors, MLHANSEN. SAE— 
Paper n 225B for meeting Sept 12-15 1960 23 p; see also 
abstract in SAE—J v 68 n 10 Oct 1960 p 92-6. Basic considera- 
tions in engineering program of new line which discontinues 
traditional features used since 1920; approach required that 
design of all tractor components be reexamined in light of 
present day circumstances considering requirements of four 
groups of customers; tabulation of new agricultural and 
industrial tractor sizes and chassis options available; concept 
of styling including European models; arrangement of tractor 
components and power plant options. 

Operation at Optimum Engine Speeds, S.G.HUBER, B.J. 
LAMP. Agric Eng v 41 n 8 Aug 1960 p 508-10, 519. Study 
of tractor efficiency at various engine speeds and loads de- 
scribed and illustrated with graphs; tests indicate engine 
thermal efficiency can be improved by selecting optimum 
engine speeds; value of operating engine at reduced speeds 
for part loads is questioned; research is needed to determine 
if piston speed or bmep has greater effect on wear rate; speed 
regulation of engine governors is poor at reduced engine 
speeds. 

Agricultural. See also Soils—Trafficability; Tractors—Filters ; 
Tractors—Soviet Union; Tractors—Transmissions. 


Design and Operation of MSU Tandem Tractor, W.F. 
BUCHELE. Am Soc Agric Engrs—Trans v 2 n 1 1959 p 
11-12, 15. Tandem tractor built at Michigan State University 
consists of two tractors hooked together and controlled from 
rear tractor; tests indicate it is versatile power unit. 

Effects of Two-Wheel and Tandem Drives on Traction and 
Soil Compacting Stresses, IF.REED, A.W.COOPER, C.A. 
REAVES. Am Soc Agric Engrs—Trans v 2 n 1 1959 p 22-5. 
Single tire tests using 11-38 and 13-38 tractor tires made in 
loose soils; data indicate tandem 4-wheel drive has higher 
coefficient of traction than 2-wheel drive tractor of same 
weight; its power efficiency is higher for drawbar pulls; 
maximum mean stress is greater under 2-wheel than 4-wheel. 

Engineering Deere’s Model 8010 Tractor, F.C.WALTERS, 
M.L.MILLER, R.H.TWEEDY. SAE—Paper n 225A for meet- 
ing Sept 12-15 1960 17 p. Design problems and solutions in 
developing agricultural tractor with following specifications: 
150 drawbar-hp on concrete test track, oa-width less than 
96 in., and 4-wheel drive; General Motors 6-71E 2-cycle 
diesel engine selected as power plant; details of power train, 
chassis, steering, hydraulic and electric system; development 
of integral 3-point implement attachment linkage and other 
implement attachment provisions; 4-wheel drive character- 
istics, 


TRACTORS—Continued 


Measurement of Forces on Mounted Implements, R.LAL. 
Am Soe Agric Engrs—Trans vy 2 n 1 1959 p 109-11. Descrip- 
tion of apparatus which measures total force between tractor 
and mounted implements; four strain gage dynamometers, 
each consisting of two gages forming half of wheatstone 
bridge, placed two at each end of straight shaft; dynamom- 
eters connected to make complete bridges measure horizontal 
and vertical forces acting on shaft. 


Nebraska Tractor Tests, L.W.HURLBUT, L.F.LARSEN, 
G.W.STEINBRUEGGE, J.J.SULEK. Agric Eng v 41 n 4 Apr 
1960 p 229-31. Discussion of Nebraska Tractor Tests in rela- 
tion to new Agricultural Tractor Test Code; purpose of 
Nebraska tests is to make comparative performance ap- 
praisals of tractors, using orderly and consistent procedures ; 
ASAE test code appraises inherent performance characteristics 
of tractor functioning as complete unit; applicable to all 
types of tractors; recorded performance indices show differ- 
ences due to combustion and transmission variants. 


Power and Life Investigation of Farm Tractor Drive Com- 
ponents, A.J.JENKINS. SAE—Paper n 219B for meeting 
Sept 12-15 1960 16 p. Investigation made at Timken Roller 
Bearing Co to establish operating characteristics of farm 
tractor, with respect to tractor drawbar power and operation, 
and its effect on drive components of transmission, differen- 
tial, and rear axle assemblies; reference made to paper en- 
titled Method of Predicting Life of Tractor Bearings, by 
J.BORLAND, indexed in Engineering Index 1943 p 127; 
approaches employed in determining fatique life of power 
train; method of calculating fatique life for power train 
components. 

Semimounted Plow Features Draft Control, R.W.WILSON. 
SAE—J v 68 n 1 Jan 1960 p 127-8. Indexed in Engineering 
Index 1959 p 1427 from SAE—Paper n 96U 1959. 


Tandem Tractor Features, E.V.COLLINS. Am Soc Agric 
Engrs—Trans v 2 n 1 1959 p 13-15. Description of efforts 
to simplify construction and controls of tandem tractors to 
enable rapid change from tandem to separate tractors; im- 
proved design enables connecting or disconnecting of tractors 
in less than 1 hr. 

Tandem Tractor Studies, J.A.GGARMAN. Am Soc Agric 
Engrs—Trans v 2 n 1 1959 p 18-20. Tandem tractor built at 
Cornell University described; tests indicate tractors in tandem 
controlled by one operator are economically justified; linkage 
and controls can be simplified for regular farm use. 

Tandem Tractors—What, How and Why? L.E.LAWSON. 
Am Soe Agric Engrs—Trans v 2 n 1 1959 p 21, 25. Descrip- 
tion of experimental models consisting of International 
Harvester “Super MD” hitched in front of ‘400’ diesel; 
performance tests showed low fuel consumption but high 
repair costs. 

Traction Tests of Tandem Tractor, C.B.RICHEY. Am Soc 
Agric Engrs—Trans v 2 n 1 1959 p 16-17. Differences between 
single tractor and tandem, in coefficient of traction and 
power efficiency tested; tandem (4 wheel drive) compared 
with 2 wheel drive single tractor has up to 45% more pull 
at same slippage for its power and weight; up to 35% 
more power efficiency and work output for fuel consumed. 


Clutches. See Tractors—Transmissions. 
Diesel. See Diesel Engines—Allis-Chalmers; Diesel Engines— 


Caterpillar; Tractors—Agricultural. 


Electric Drive. See Tractors—Fuel Cells; Tractors—Transmis- 


sions. 


Engines. See Gas Turbines—Automotive; Internal Combustion 


Engines—Cooling; Tractors—Fuel Cells. 


Experimental. See Tractors—Agricultural ; Tractors—Fuel Cells. 
Filters. Some Factors Affecting Dry Air Cleaner Efficiency, 


E.H.FARNAN, J.A.WEBER. SAE—Paper n 216B for meet- 
ing Sept 12-15 1960 12 p; see also abstract in SAE—J v 68 
n 9 Sept 1960 p 37. Research made at Univ of Illinois to 
evaluate test factors affecting efficiency of dry air cleaner 
for farm tractors and to determine conditions simulating 
field operation ; comparison of absolute filter and air sampling 
methods concurrently with evaluation of test factors; statis- 
tical analysis uncovered relationships that affect air cleaner 
efficiency tests; correlation of laboratory engine tests with 
field performance; use of sampling method on oil bath 
cleaner. 


Fuel Cells. See also Fuel Cells. 


Fuel Cell Powerplant for Electrically Propelled Earth- 
moving Machinery, H.K.JHRIG. SAE—Paper §S-253 (Central 
Ill Sec) for meeting Apr 5-6 1960 4 p; see also Agric Eng 
v 41 n 4 Apr 1960 p 232-3, 240. At Allis-Chalmers Research 
Laboratories, fuel cell powerplant was placed in engine 
compartment of D-12 farm tractor chassis; transmission was 
replaced with 20-hp 15-kw d-c motor operating at 75 v; 
power unit consists of 112 groups of nine cells each to make 
total of 1008 cells; speed forward is controlled by switch 
type controller which also reverses motor by changing polarity 
of current; thus tractor is entirely electrically controlled; 
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TRACTORS—Fuel Cells—Continued 


tractor showed drawbar pull of 3000 ft-lb, when wheels began 
to slide; advantages. 


Gears. See Gear Cutters. 
Hydraulic Drive. See Tractors—Transmissions. 


Implements. See Agricultural Machinery—Implements; Trac- 
tors—Agricultural. 


Manufacture. Hardening 6,000 Ib of Tractor Parts an Hour. 
Mass Production v 35 n 12 Dee 1959 p 113-14. 150-ft long 
production line at Glasgow works of Caterpillar Tractor Co 
Ltd, is fed at one end with metal pieces, and at other end 
discharges tractor parts hardened, cleaned and tempered; 
hardening furnace, quench tanks and quenching mechanism, 
and conveyor line were designed by Electric Resistance Fur- 
naces Co, Ltd; details of equipment and operations. 


Heat Treating “Caterpillar” Track, J.L.BROWN. Indus 
Heating v 26 n 12 Dec 1959 p 2436-40. At Caterpillar Tractor 
Co, York, Pa, component parts of track, made from SAE 
carbon type steels, are heated in General Electric electrically 
heated roller hearth furnace: ‘“Neutralene’”’ atmosphere, con- 
sisting of approximately 10% CO, 12% He and 78% Ne is 
used to prevent oxidation and decarburization during harden- 
ing operation; operational procedure; details of other equip- 
ment used. 


New Assembly Line Trebles Production, T.SPARKS. Mill 
& Factory v 65 n 4 Oct 1959 p 127-9. Deseription of 10 station 
assembly line at Eimco Corp, Salt Lake City, Utah, which 
permits assembly of 1600 parts and subassemblies into com- 
plete tractor at 15 to 25% reduced labor costs. 


Special and Standard Machines Combine to Build Canada’s 
First Crawler Tractor. Can Machy v 71 n 3 Mar 1960 p 
69-71, 140. Operations at International Harvester Co of 
Canada, Hamilton, Ont on main frame and spacer housing 
castings described, which turned out to have some tough 
problems; particular attention paid to maintaining squareness 
and boring accuracy. 


Motor Truck. See Motor Trucks. 


Soviet Union. Soviet Agricultural Tractors and Equipment, 
W.H.WORTHINGTON. SAE—Trans v 68 1960 p 483-500. 
Indexed in Engineering Index 1959 p 1428 from SAE Paper 
n 93U. 


Steering Equipment. See Tractors—Agricultural. 
Test Codes. See Tractors—Agricultural. 


Transmissions. See also Hydraulic Control and Transmission ; 
Motor Buses and Trucks—Transmissions; Tractors—Agricul- 
tural. 


Drive Trains for Agricultural, Industrial and Construction 
Machinery Equipment, J.A.MILLER. SAE—Paper n_ S-252 
(Twin City Sec) for meeting Feb 10 1960 17 p. Purposes 
of drive train and elements that make up drive trains; as 
means for providing disconnect between engine and trans- 
mission, either friction clutches or fluid drive elements are 
used; details of fluid coupling and hydro-kinetie torque con- 
verter; present and future trends in agricultural power trains, 
and in transmissions of industrial equipment and construction 
machinery. 

Electric Drive for Off-Highway Vehicles, H.J.McLEAN, 
H.VITT. SAE—Trans v 68 1960 p 2382-41 (discussion) 241-2. 
Indexed in Engineering Index 1959 p 1428 from SAE 
Paper n 92T. 


Hydraulic Torque Converters in Tractors, G.H.VASEY. 
Instn Mech Engrs—Proe (Automobile Div) n 4 1957-58 (re- 
ceived Apr 1960) p 108-17 (discussion) 118-28. Using sequence 
of graphs, characteristic performance features are developed 
of tractor fitted with hydraulic torque converter; attempt 
made to relate performance through hydraulic unit to per- 
formance of internal combustion engine that provides input 
torque and speed; output from inherent stepless torque 
conversion is compared with stepped conversions of conven- 
tional gear transmission; at maximum power throughput 
efficiency of hydraulic unit is 85%. 


Hydrostatic Tractor Drive Easy to Handle. Engineering v 
188 n 4880 Oct 30 1959 p 421. Design of system devised by 
Joseph Lucas (Industries) Ltd, Birmingham, which gives 
infinitely variable speed drive; transmission consists essen- 
tially of positive displacement pump driven by tractor en- 
gine and connected by high pressure steel tubing to hydraulic 
motors mounted on wheels, and therefore rotating at wheel 
speed; control is from driver’s seat; diagram. 


Hydrostatic Transmission for Vehicle Drives, J.THOMA. 
Hydraulic Power Transmission v 6 n 64 Apr 1960 p 248-52. 
Use of hydrostatic transmission units as axial piston pumps, 
as type most suitable for attaining required speeds, pressures, 
and efficiencies, for main drive of vehicles with internal 
combustion engines; drive requirements, direct hydrostatic 
transmission, advantages and limitations of power split 
arrangements and other aspects discussed. 


Lucas Hydrostatic Transmission. Sci Lubrication v 12 n 6 
June 1960 p 24-5. Wheel motor system, developed by Joseph 


TRACTORS—Continued 
Lucas Ltd, provides simple system with elimination of all 
gearing and differential and allowing complete freedom in 
frame design; principle and details of system in which axial 
piston variable capacity hydraulic pump is driven at suitable 
speed by tractor engine and output from pump is passed to 
wheel drive motors; various alternative layouts are given. 


Power Shift Tractor Transmission. Diesel & Gas Engine 
Progress v 26 n 1 Jan 1960 p 40. New concept in transmittal 
of tractor power, now available in Caterpillar D8 and D9 
Tractors, provides instantaneous one-lever control of gear 
shifting without interruption of power and momentum; 
planetary gear set driven integrally by engine flywheel trans- 
mits one-third of engine torque directly to transmission input 
shaft and remaining engine torque through twin disk torque 
converter. 


Transmission Problem Solved... by Welded Gears. Steel 
vy 146 n 8 Feb 22 1960 p 72-3. Cluster gear composed of 
separate components assembled and welded together, provides 
higher strength and improved wear resistance over former 
one piece unit, and enables transmission of John Deere tractor 
to carry larger load within space limitations of former trans- 
mission case; redesign permits increase in tractor power 
without need for tooling, and engineering program. 


TRADE WASTES. See Industrial Wastes; Refuse Disposal. 


TRAFFIC CONTROL. See Air Transportation—Traffie Con- 
trol; Highway Traffic Control; Street Traffie Control. 


TRAFFIC ENGINEERING. See Automobile Drivers; City 
Planning; Highway Administration; Highway Engineering ; 
Highway Systems—Planning; Highway Traffic Control; Street 
Traffic Control; Traffic Surveys. 


TRAFFIC LAWS. See Highway Administration. 


TRAFFIC LIGHTS. See Highway Signs, Signals and Mark- 
ings. 


TRAFFIC NOISE. See Noise—Measurement. 


TRAFFIC SIGNS, SIGNALS AND MARKINGS. See Highway 
Signs, Signals and Markings. 


TRAFFIC SURVEYS 


See also Highway Engineering—Research ; Highway Systems 
—Planning; Highway Traffic Control; Roads and Streets— 
Design; Street Tyraffie Control. 


Cartographatron, J.D.CARROLL, Jr, G.P.JONES. Traffic 
Eng v 30 n 7 Apr 1960 p 18-25. Electronic device designed 
for presentation and evaluation of trip desire line patterns, 
used in Chicago Area Transportation Study; method suitable 
for Chicago Study involved use of grid coordinates and 
development of desire line density charts; major steps in 
operation of cartographatron which can display dot or line of 
required density and location on face of cathode-ray tube; 
selective displays of travel data; other applications; costs; 
interpretative examples. 


Characteristics of Traffic Entering and Leaving Central 
Business District, D.A.GORMAN, S.T.HITCHCOCK. Pub Roads 
v 30 n 9 Aug 1959 p 213-20. Results of study by Div of 
Highway Planning Bur Pub Roads, conducting parking sur- 
veys in 91 cities between 1945-1955; traffic volumes compared 
on per capita and on square mile basis; variations among 
cities of same population group; changes in supply of park- 
ing spaces; outbound- and through-traffic volumes; truck and 
bus travel trip purposes; traffic pattern at periphery of CBD; 
application of data to emergency evaculation. 


_Continuous Sampling Method of Conducting Origin-Destina- 
tion Surveys, W.B.LOVEJOY. Nat Research Council—Highway 
Research Board—Bul n 224 1959 p 41-50. Development of sam- 
pling method used by Port of New York Authority in con- 
ducting origin and destination surveys at its bridges and 
tunnels in New York Metropolitan area; planning basis of 
survey, operating procedures and methods of processing data; 
advantages of survey over previous ‘one-shot’? surveys con- 
ducted by Authority; evaluation of one year’s results; applic- 


able to freeways, cordon lines around metropolitan areas and 
traffic counting. 


Continuum Model for Two-Directional Traffic Flow, J.H. 
BICK, G.F.NEWELL. Quarterly Applied Mathematics’ v 18 
n 2 July 1960 p 191-204. Flow of traffic in two directions of 
undivided highway is investigated using equations of con- 
tinuity. and assumed empirical relations between average 
velocities and densities in both lanes; these lead to pair of 
quasi-linear partial differential equations which are of el- 
liptic rather than expected hyperbolic type, even if velocity 
in one lane depends only very weakly on density in other lane. 


Control of Traffie Flow to Increase Flow, H. o) 0 
A.DAOU. Operations Research v 8 n 4 iskee ke 
524-32, Operational study of tunnel-traffic flow at Holland 
Tunnel that links New York and New Jersey; bottleneck 
within tunnel is shown to cause shock waves which travel 
backward in stream and continue to entrance of tunnel: 
control of traffic input by platooning entering vehicles is 
shown to eliminate shock waves and allow higher flows. 
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Co-ordinated Transport Planning for St. Louis Area, R.G. 
SMITH. Traffic Quarterly vy 14 n 2 Apr 1960 p 143-60. Sum- 
mary of St. Louis Metropolitan Area Transportation Survey, 
1957-1970-1980, for St. Louis City and County giving only 
certain total figures and outlining other features as follows: 
population estimates, travel pattern, area transportation 
problem; determination of rapid transit type; recommended 
transit system; transit assignments; service requirements; 
recommended program’s financial aspects; schematic layout 
of CBD-loop. 


Data Processing Breakthrough Scored by Missouri Highway 
Department. Am Highways v 39 n 3 July 1960 p 7. Develop- 
ment of tabulation method for traffic survey studies permitting 
surveys to be tabulated on small computer; to overcome lack 
of sufficient storage capacity to memorize required data, 
“barrier concept” is used which establishes arbitrary barrier 
in traffic patterns of metropolitan area; one run of computer 
takes traffic up to this barrier, another run continues it. 


Density Factor in Traffic Flow, B.D.GREENSHIELDS. 
Traffic Eng v 30 n 6 Mar 1960 p 26-8, 30. Basic factors of 
traffic flow are volume, defined as number of vehicles passing/ 
hr, speed expressed in mph, and density defined as number 
of vehicles/mi of roadway or lane; significance of ‘‘density” 
concept ; observation of flow of traffic into and out of selected 
area of roadway or cell reveals that when critical density of 
events in cell is exceeded, traffic slows to halt; it is shown 
that it is more effective to use density-volume relationship 
than that of volume and speed in solving traffic problems. 


Estimating and Forecasting Travel for Baltimore by Use 
of Mathematical Model, A.M.VOORHEES, R.MORRIS. Nat 
Research Council—Highway Research Board—Bul n 224 1959 
p 105-14. Based on factors such as number of people living 
and working in various zones, car ownership, and travel time 
between zones; model was used to estimate origin and destina- 
tion of travel; model predicts future traffic volumes of pro- 
posed highways and volumes to be expected if specific mass 
transit improvements were made; model tests show its 
reliability and versatility ; it is economical method of conduct- 
ing comprehensive transportation study for region. 


Factors Influencing Mass-Transit and Automobile Travel 
in Urban Areas, W.T.ADAMS. Pub Roads v 30 n 11 Dec 
1959 p 256-60. By means of multiple regression analysis, data 
for 16 cities were used to develop relationship between rela- 
tive urban travel mode use and its principal influence factors ; 
relationship was tested through application of derived equa- 
tion to data received from five additional cities; use of equa- 
tion makes it possible to predict relative transit use with 
acceptable degree of accuracy. 


Land Use Projections for Predicting Future Traffic, J.R. 
HAMBURG. Nat Research Council—Highway Research Board 
—Bul n 224 1959 p 72-84. Factors, governing use of land 
use survey in transportation planning to provide analysis of 
traffic generation and to establish base from which to esti- 
mate future land use structure of area, which include classi- 
fication system, scaling land use, geographic collection units 
and identification and processing ; example illustrates method ; 
survey provides basic data from which current patterns 
emerge, 


Method for Predicting Speeds Through Signalized Street 
Sections, E.W.CAMPBELL, L.E.KEEFER, R.W.ADAMS. Nat 
Research Council—Highway Research Board—Bul n 230 1959 
p 112-25. Series of curves relating speed to traffic volume 
for signalized urban arterials; Poisson distribution was 
used as basis for generating vehicle arrival rates per min 
for various hypothetical locations; using these arrival rates 
with known discharge rates, delays and stopped time were 
calculated and converted to speed for sections of known 
length; pertinence to urban traffic planning. 


Method of Traffic Assigniment to Urban Network, J.D. 
CARROLL, Jr. Nat Research Council—Highway Research 
Board—Bul n 224 1959 p 64-71. To develop plan for new 
transportation facilities for Chicago, Ill urban region, modified 
method of minimum path program for computer was developed ; 
procedures for developing method; results of tests; features 
of- method are: elimination of data storage, availability of 
data, faster process of assignment. 


Multiple Regression Method of Forecasting Traffic Volumes, 
S.OSOFSKY. Traffic Quarterly v 18 n 3 July 1959 p 423-45. 
Frater and Gravity methods are outlined to indicate reasons 
for developing regression method; method involves selecting 
equation form determined from experience and theory, estimat- 
ing theoretical trips at survey period, estimating independent 
variables at design year, and calculating theoretical trips 
at design year; examples illustrate calculational procedures ; 
California’s experience with method; limitations. 


Prediction Methods in Relation to Integrated Traffic Growth 
Studies, A.D.LEBARON. Roads & Road Construction v 38 
n 449 May 1960 p 149-56. Review of techniques and methods 
used in United States as part of planning of major national 
highway program to accommodate expected future traffic 
volumes; predicting methods as follows: average daily traffic 
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(ADT) method, origin-destination method; integrated traffic 
study problems. 


Program for Assigning Traffic to Highway Network, G.E. 
BROKKE,. Nat Research Council—Highway Research Board 
—Bul n 224 1959 p 89-97. Details of computer program input 
data requirements, and operation for estimating traffic volume 
that would use proposed new facility; basis of Washington, 
DC, traffic assignment program comprises accumulating 
minimum time and path from central point to ever-increasing 
circle of points surrounding central point; advantages include 
saving in man-hours, increased accuracy and consistency, 
greater program flexibility. 


Safety Index for Traffic with Linear Spacing, E.KOMETANI, 
T.SASAKI. Operations Research v 7 n Nov-Dec 1959 p 
704-20. Fundamental equation of traffic dynamics for case 
in which velocity of following vehicle is determined not 
only by space between following and lead cars but also by 
velocity of lead car; safety index of following car with 
respect to rear end collision; stability of indicial response 
of following car, and stability of propagation of sinusoidal 
disturbance down line of cars. 


Sampling Techniques Applicable to Collection of Economic 
Data, N.LIEDER. Pub Roads v 30 n 11 Dec 1959 p 246-9, 
252-5. Theory and its application to data-collecting phases of 
highway research; basic concepts of sampling, advantages and 
disadvantages of several alternative methods; proportional 
stratified sampling and optimum allocation among strata; 
criteria for choosing between these alternatives with consid- 
eration of cost factors; possible application of theory is sug- 
gested and hypothetical case illustrates calculations involved. 


Theoretical Traffic Volume and Timing Studies, G.SAGI. 
Trafic Eng v 30 n 8 May 1960 p 11-18, 58. Further develop- 
ment of H.S.LEVINSON’s “sluggishness factor’ theory; 
conditions under which traffic flow is discussed are single 
lane without intersections, one-way movement, constant speed, 
and homogeneous spacing of vehicles; theoretical and practical 
maximum capacity, calculation of minimum green time and 
graph of volume vs cycle length; study shows need of short- 
interval counting method, called Minute Volume Counting. 


Time-Lapse Movie Photography Used to Study Traffic Flow 
Characteristics, D.O.COVAULT. Traffic Eng v 30 n 6 Mar 
1960 p 11-14, 62. Camera capable of taking movie photography 
at rate of 100 frames/min was used on Atlanta Expressway 
System; traffic data for period of 40 min could be obtained 
from 100-ft reel of film; methods of analyzing data; informa- 
tion collected for each location studied included vehicle volume, 
speeds, and classification of types; applicability of method 
to study of complex intersections and problem areas. 


Traffic Characteristics of Roads under Mixed Traffic Con- 
ditions, M.MORI. Traffic Eng v 30 n 1 Oct 1959 p 23-8, 51. 
Development of road constant which indicates passing charac- 
teristics of roads; as part of this equation, method for deter- 
mining constant (phi) to be used under ideal and actual 
road conditions was also developed; calculational procedures ; 
applications include means for controlling and regulating 
traffic, and use of method to grade road adaptability for 
traffic. 

Traffic Frequency Recorder Can Find 30th Hour, C.E.ZELL. 
Traffic Eng v 29 n 11 Aug 1959 p 18-20. Mechanical features 
of recorder, developed and used by Danish Highway Authority, 
which records cumulative frequency distribution by counting 
number of hours (out of 8760 hr/yr) during which traffic 
volume exceeds given volume; readings are plotted on semi- 
log paper and resulting ogive curve can be interpreted, and 
20th, 30th or other hour can be read from it; counter is 
simple, accurate and trouble-free. 


Traffic Generator Studies in San Diego, E.M.HALL. Traf- 
fic Eng v 30 n 5 Feb 1960 p 13-16. San Diego Metropolitan 
Area Transportation Study undertaken together with Calif 
Div of Highways, six other cities, and San Diego Transit 
System; results of 1952-538 Origin Destination Survey were 
used to discover traffic generating characteristics of CBD and 
commercial development; Origin-Destination surveys, con- 
ducted in two developments were used to derive basic residen- 
tial factors; table of factors developed for week-day origins; 
estimate of future (horizon year) auto-truck origins; sum- 
mary and comparison of estimates. 


Trans-Hudson River Vehicular Origin and Destination 
Survey. Pub Roads v 31 n 4 Oct 1960 p 86-99. Development 
by Port of New York Authority of continuous sampling tech- 
nique, based on probability samples, which spreads inter- 
views over lond period of time and thus obtains full variety 
of daily, weekly and seasonal traffic patterns; method is 
efficient, economical and permits periodic analysis and pro- 
vides up-to-date information; results of 1958 traffic survey. 


Use of Electronic Computers, W.L.MERTZ. Traffic Eng v 
30 n 8 May 1960 p 23-7, 54. Source of basic data in origin 
and destination traffic survey, and basis for forecasting de- 
sired traffic volumes between zones to some future design 
year; forecasting procedure; planning for programming 
traffic analysis problem for electronic computation; analysis 
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developed for traffic forecasting using Fratar Method as 
example; computational procedure; general logic flow chart. 


Use of Mathematical Models in Estimating Travel, A.M. 
VOORHEES. ASCE—Proe v 85 (J Highway Riv) n HW4 
Dec 1959 pt 1 Paper n 2280 p 129-41. On basis of relationship 
developed from O-D studies, it is feasible to estimate urban 
travel patterns by mathematical procedures; techniques can 
be used to predict highway volumes as well as number of 
passengers that will use specific mass transit improvement; 
tests indicate high degree of reliability. 


TRAILER PARKS. See Electric Distribution. 
TRAILERS 
See also Aluminum and Alloys—Structural; Motor Trucks. 


Fruehauf Steps Boldly in Trailer Design. Can Machy & 
Metalworking (formerly Can Machy) v 71 n 7 July 1960 
p 61-3. Latest design of van trailer built around entirely 
new concept is turned out by multiple production line at 
Fruehauf Trailer Co of Canada, Cooksville, Ont; improved 
manufacturing methods developed due to extensive inter- 
changeability of steel and aluminum components; manual 
riveting replaced by press brake assemblies; fabrication 
steps reduced by extensive use of aluminum extrusions. 


Susceptibility of Motion of Towing Vehicles to Forces 
Arising from Trailers, P.R.PASLAY, A.SLIBAR. Oester- 
reichisches Ingenieur-Archiv v 13 n 3 1959 p 175-87. Equa- 
tions derived and solution obtained for perturbed motion of 
towing vehicle when sinusoidal foree and moment excitation 
act at tow point; swim angle of towing vehicle and steering 
angle necessary to keep car on straight track are determined ; 
illustrative problem indicates that system can be damped 
by tire side forces; results enable comparison of several 
towing vehicles for suitability of towing given trailer. (In 
English). 

TRAIN FERRIES. See Ferry Boats. 
TRAINER AIRCRAFT. See Aircraft, Training. 
TRAMWAYS. See Cableways. 
TRANSDUCERS 


See also Accelerometers; Computers—Circuits; Crystals— 
Ferroelectric ; Electric Circuits ; Electric Control; Electric Meas- 
uring Bridges; Electricity—Direct Conversion; Gages—Thick- 
ness Measuring; Machine Shop  Practice—Measurements ; 
Machine Tools—Control; Magnetic Materials—Ferrites ; Medi- 
cal Equipment and Supplies—Electronic ; Micrometers; Micro- 
phones; Phonographs—Pickups; Photoelectric Cells; Pressure 
Measuring Instruments; Radio Amplifiers—Parametric; Radio 
Circuits; Radio Filters; Rockets and Missiles—Instruments ; 
Seismographs; Semiconductor Devices; Sound Generators; 
Sounding Apparatus; Tape Recorders; Telemetering; Tem- 
perature Measuring Instruments; Textile Measuring Instru- 
ments; Thermocouples; Ultrasonics. 


Analytic Study of Vibrating Free Disk, R.N.HOUSE, Jr., 
J.KRITZ. IRE—Trans on Ultrasonics Eng v UE-7 n 2 June 
1960 p 76-84. Piezoelectrically driven free disk vibrating in 
first symmetrical mode has been shown to possess advan- 
tageous properties as sonic source; mechanical equivalent cir- 
cuit is developed and design criteria are established that 
lead to optimum choice of dimensions and material for trans- 
ducers of high efficiency. 


Calculating Pneumatic Filter Characteristics, P.A.KINZIE, 
E.M.KOPS. Automatic Control v 12 n 2 Feb 1960 p 27-32. 
How empirical curves can be used to predict proper character- 
istics of filters used as protection or as transmission lines 
for pressure transducers in aircraft and missile applications. 


Cavitation Erosion of Sonic Radiating Surfaces, H.F. 
OSTERMAN. IRE Nat Convention Ree v 7 pt 6 (Component 
Parts, etc) 1959 p 213-18. Sound transmitting surfaces of 
transducers used to induce high sound energy levels in liquids 
for cleaning and processing purposes are subject to deleteri- 
ous effects of cavitation erosion; rate of self destruction is 
dependent on many factors such as physical and chemical 
properties of liquid, liquid temperature, and physical and 
chemical properties of radiating surface; experimental studies 
analyzed. 


Displacement Transducer. Electromechanical Components & 
Systems Design v 4 n 6 June 1960 p 30, 32, 35. Design and 
operation of Transipot, rotary or linear displacement pickoff, 
by Arnoux Corp, Los Angeles, Calif, having sensitivities as 
high as 1 v/milli-in. of linear displacement or 1 v/degree 
of angular displacement; servosystem, aircraft and missile 
applications. 


Efficient Low-Cost Ultrasonic Transducer for Use in Re- 
mote Control and Carrier Frequency Applications, F.MASSA. 
IRE Int Convention Rec v 8 pt 6 (Component Parts, etc) 1960 
p 243-5. Transducer element consists of bi-laminar assembly 
employing aluminum disk securely bonded to polarized barium 
titanate disk; transducer operates efficiently in air at fre- 
quencies in range of 15 to 80 ke; at higher ultrasonic fre- 
quencies, band widths up to about 8 ke are possible, which 
permits use of transducer in portable “walkie-talkie” systems 


TRANSDUCERS—Continued 


using ultrasonic carrier to replace radio frequency transmit- 
ter. 

Electrical Resolvers. Electromechanical Components & Sys- 
tems Design v 4 n 2 Feb 1960 p 49-71. Discussion of various 
electro-mechanical transducing devices which develop output 
voltage proportional to product of input voltage and sine of 
shaft angle; fundamentals of resolver performance; ideal 
resolver and its nonideal aspects of performance ; manufac- 
turing errors; application factors; equivalent circuit ; com- 
pensation circuits; non-booster compensation; resistance type 
resolvers; sine-cosine generators. 

Flame-Sprayed Ceramic Dielectric for Transducers, G.V. 
PLANER, A.FOSTER. Brit Instn Radio Engrs—J v 19 n 11 
Nov 1959 p 699-702. Electromechanical transducer system 
based on Johnsen-Rahbek effect, in which flame sprayed 
ceramic of high permittivity replaces conventional semi- 
conductor; advantages of system are its operation at high 
pulse repetition frequencies, relatively large mechanical 
thrusts obtainable at low signal voltages, and good wear 
characteristics. 

Modern Applications of Linear Variable Differential Trans- 
formers, J.LIPSHUTZ, M.ARONOW. Inst Environmental Sci- 
ences—Proc of Instrumentation for Environment. New York 
Metropolitan Chapter Dec 10-11 1959 21 p. Basie theory and 
utilization of linear variable differential transformers and 
rotary variable differential transformers as transducers and 
strain gages; various methods of mounting these transducers 
to obtain accurate data and displacement of movable cores; 
data analysis and readout techniques for basic differential 
transformer or transducer assembly in any of its applications. 


Performance of High Frequency Barium Titanate Trans- 
ducers for Generating Ultrasonic Waves in Liquids, H.J. 
McSKIMIN. Acoustical Soc America—J v 31 n 11 Nov 1959 
p 1519-22. Measurements of band width and efficiency of radi- 
ation of 10-Me waves into water by barium titanate trans- 
ducers; study of intermediate layers of aluminum foil and 
Araldite cement as impedance matching material to improve 
transducer performance. 


Piezoelectric and Dielectric Properties of Ceramics in 
Potassium-Sodium Niobate System, L.EGERTON, D.M.DIL- 
LON. IRE Nat Convention Rec v 7 pt 6 (Component Parts, 
ete) 1959 p 219-26. Dense ceramic bodies prepared over wide 
compositional range in potassium sodium niobate system; 
relatively low dielectric constants and high a-c losses ob- 
served; electromechanical coupling coefficients are high in 
certain regions of system; combination of low dielectric con- 
stant and good piezoelectric activity near equimolar range of 
compositions makes these materials promising as_ electro- 
mechanical transducers in 10-20 Me range. 


Response of Loaded Idealized Piezoelectric Plate to Electric 
Signal, L.LEVI. J Applied Physics v 31 n 7 July 1960 p 
1237-42. Response of loaded piezoelectric plate to arbitrary 
electric input signal derived on basis of certain idealizations 
which are closely approximated by practical systems; with 
minor modifications, solution is also applicable to other elec- 
tromechanical transducers. 


Second-Order Instrumentation Systems with Frequency- 
Dependent Stiffness and Damping, E.RULE, F.J.SUELLEN- 
TROP. T.A.PERLS. Acoustical Soc America—J v 31 n 11 
Nov 1959 p 1457-62. From theory of dynamic properties of 
thin-fluid films is shown how frequency-dependent damping 
and stiffness factors can be used in equations for response 
of transducers for dynamic measurement of acceleration, vi- 
bration, pressure, sound, etc; improvement of frequency- 
response characteristic. 


Spaced Lamination Transducer for Industrial Use, E.B. 
WRIGHT. IRE Int Convention Rec v 8 pt 6 (Component 
Parts, etc) 1960 p 232-42. Spaced lamination construction 
provides direct method for matching magnetostrictive trans- 
ducer unit to its liquid load so that conditions for maximum 
electro-acoustical efficiency can be realized; spacing between 
laminations is varied to achieve optimum efficiency; trans- 
ducer designed for application of ultrasonic energy to clean- 
ing, electroplating, chemical reactions, ete. 


Steady-State and Transient Response of Unsymmetrical 
Parallel-T Network as Transfer Bridge Used in Conjunction 
with Variable-Capacitance Transducers, K.POSEL. S African 
Inst Elec Engrs—Trans v 51 pt 5 May 1960 p 106-23; see 
also S African Mech Engr v 10 n 3 Oct 1960 p 54-69. Design 
equations based on steady-state response; analysis of transient 
response of network for most severe case of step change in 
transducer capacitance; application of apparatus is illustrated 
by oscillograms to measurement of instantaneous pressure in 
pipe line subjected to water hammer action. 


Transducer Properties of Lead Titanate Zirconate Ceramics, 
D.BERLINCOURT, B.JAFFE, H.JAFFE, H.H.A.KRUEGER. 
IRE Nat Convention Ree v 7 pt 6 (Component Parts, etc) 
1959 p 227-40; see also IRE—Trans on Ultrasonic Eng v UE-7 
no} Feb 1960 p 1-6. Physical properties of two commercial 
ceramics of lead titanate zirconate family presented and 
compared with data for barium titanate ceramics; importance 
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of dielectric losses; preference given to showing heat gen- 
erated as function of nonresonant strain amplitude rather 
than electric field amplitude; in this type of presentation 
common barium titanate ceramics vary little from each other; 
lead titanate zirconate ceramics are outstanding. 


Using Variable Differential Transformers, I.MAGASINY. 
Electronic Equipment Eng v 8 n 3 Mar 1960 p 121-3. Linear 
variable differential transformer is electromechanical trans- 
ducer that produces electrical output proportional to displace- 
ment of movable core; technique for application of these 
transformers to measurement of force, weight, pressure, ac- 
celeration, and velocity are discussed. 


Vibrations of Ferroelectric Transducer Elements Loaded by 
Masses and Acoustic Radiation, F.ROSENTHAL, V.D.MIKU- 
TEIT. IRE—Trans on Ultrasonics Eng v UE-7 n 1 Feb 1960 
p 12-15. Motion, stress distribution, and electrical impedance 
calculated for idealized 3-layer sonic transducers, consisting 
of piezoelectric element loaded at either and by mass which 
may be distributed or lumped, and loaded further by resistive 
plane-wave acoustic radiation; pertinence to underwater 
sound devices. 


Noise. See Radio Measurements—Standards. 


Testing. Transducer Evaluation, G.VON VICK. Instruments & 
Control Systems v 33 n 6 June 1960 p 979-81. Definitions 
evolved at Lockheed Missiles & Space Div on evaluation of 
potentiometer, strain-gage and other types of transducers, 
and presented as eventual aid to industry in instrumentation 
field; discussion involves non-repeatability, nonlinearity, tem- 
perature effects, hysteresis, friction effects, typical test pro- 
cedures, and evaluating failures. 


TRANSDUCTORS. See Magnetic Amplifiers; Servomechanisms 
—Circuits. 


TRANSFER MACHINES. See Automobile Manufacture; Indus- 
trial Plants—Automation; Machine Tools. 


TRANSFLUXOR. See Radio Oscillators. 
TRANSFORMER OIL. See Insulating Oil. 
TRANSFORMER STATIONS. See Electric Substations. 


TRANSFORMER STEEL. See Electric Transformers—Mate- 
rials; Iron Silicon Alloys; Magnetic Materials; Steel—Mag- 
netic Properties ; Steel Heat Treatment—Annealing. 


TRANSFORMERS. See Electric Transformers; Radio Trans- 
formers. 


TRANSIPOT. See Transducers. 
TRANSISTORS 


See also Automobile Engines—Ignition ; Chronometers ; Com- 
puters—Data Storage; Electric Communication; Electric Con- 
trol; Electric Converters; Electric Rectifiers; Electric Relays; 
Electric Relays—Protective; Electron Tubes; Hearing Aids; 
Machine Tools—Control; Magnetic Amplifiers; Magnetic 
Measuring Instruments; Magnets: Mass Spectrometers—Power 
Supply ; Medical Equipment and Supplies—Electronic ; Memory 
Devices; Microphones; Piezoelectric Crystals; Pipe Lines— 
Communication Systems; Radar—Circuits; Radio Amplifiers 
—Transistor; Radio Circuits—Transistor; Radio Equipment— 
Miniature; Radio Filters; Radio Modulators; Radio Oscillators 
—Transistor; Radio Receivers—Transistor; Radio Transmit- 
ters; Seismographs—Amplifiers ; Semiconductor Devices ; Semi- 
conductors ; Servomechanisms—Amplifiers; Signal Generators 
—Transistor; Sound Recording and Reproduction—Amplifiers ; 
Tape Recorders; Telegraph; Telemetering ; Telephone—Carrier 
Current; Telephone Apparatus—Transistors ; Telephone Equip- 
ment; Television—Recording ; Television Amplifiers ; Television 
Circuits—Transistors; Television Equipment—Cameras; Tele- 
vision Receivers—Transistors; Temperature Measurement; 
Ultrasonics; Voltage Reguiators—Transistor ; Watches. 


Analytical Studies on Effects of Surface Recombination on 
Current Amplification Factor of Alloy Junction and Surface 
Barrier Transistors, T.SSUGANO, H.YANAI. IRE—Proe v 48 
n 10 Oct 1960 p 1739-49. Computation of survival factor of 
minority carriers for alloy junction and similar type transis- 
tors; analytical formulas for various idealized geometries 
are derived by means of approximating methods; useful 
design data such as optimum radius ratio of emitter electrode 
and collector are obtained; effect of curvature of electrode 
surfaces is clarified. 

Applications of Transistors in Instrumentation, G.G.BLOOD- 
WORTH, H.KEMHADJIAN. Soc Instrument Technology— 
Trans v 12 n 1 Mar 1960 p 155-64 (discussion) 164-6. Ad- 
vantages gained by use of transistors in instrumentation and 
their limitations; circuit techniques used to overcome problems 
peculiar to transistors, e.g., drift in d-c amplifiers with tem- 
perature; practical examples. 

Approximations to a@ For Diffusion Transistors, R.S.C. 
COBBOLD, D.A.GOODINGS. Instn Elec Engrs—Proe v 106 
Pt B Supp n 17 May 1959 p 1018-25. Review from viewpoint 
of design engineers, of various approximations to common- 
base intrinsic current gain of junction transistors; basis of 
comparison is expression for a derived directly from semi- 
conductor diffusion and continuity equations. 22 refs. Paper 
2976E. 
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Avalanche Carrier Multiplication in Junction Transistors 
and its Implications in Circuit Design, M.L.N.FORREST. 
Brit Instn Radio Engrs—J v 20 n 6 June 1960 p 429-39. 
Theories of junction breakdown and transistor action ac- 
counting for avalanche carrier multiplication are surveyed; 
special techniques for avoiding this effect in conventional 
circuits are described; use of avalanche multiplication to 
achieve special device characteristics and circuits also sur- 
yevedy methods for measuring avalanche characteristics out- 
ined. 


Cadmium Sulfide Field Effect Phototransistor, R.R.BOCKE- 
MUEHL. IRE—Proc v 48 n 5 May 1960 p 875-82. Experi- 
mental evaluation indicates that, although material does not 
compete with germanium for general transistor application, 
useful power gain was achieved and many novel photocireuit 
functions not practicable with conventional circuit elements 
may be feasible. 


Calculation of Transient Processes in Transistors, A.A. 
GRINBERG. Soviet Physics, Solid State vy 1 n 1 Jan 1959 p 
29-41. English translation of article indexed in Engineering 
Index 1959 p 1433 from Fizika Tverdogo Tela Jan 1959. 


CdS Analog Diode and Triode, W.RUPPEL, R.W.SMITH. 
RCA Rev v 20 n 4 Dec 1959 p 702-14. Ideal insulator repre- 
sents “electrical analog’ of vacuum since it is devoid of 
free charge carriers; diode and triode operation that is pre- 
cisely analogous to corresponding vacuum devices obtained 
by applying ohmic and blocking contacts to insulator; analog 
diode and triode operation demonstrated using insulating 
cadmium sulphide single crystal. 


Charge Storage in Junction Transistor During Turn-Off 
in Active Region, R.S.C.COBBOLD. IRE—Can Convention 
Rec 1958 p 381-4. Through solution of one dimensional dif- 
fusion equation for junction transistor, equations are derived 
for emitter and collector currents that exist under condi- 
tions of minimum turn-off time; these are shown to be in 
fairly good agreement with practical results. 


Cireuit Applications of Field Effect Transistors, R.R. 
BOCKEMUEHL. Electronies v 33 n 83 Aug 12 1960 p 182-5. 
Characteristics of photosensitive cadmium sulphide transis- 
tor, vacuum triode and pentode; application to relaxation 
oscillators, amplifiers, and phase-shift oscillators. 


Current Gains of Diffusion and Drift Types of Junction 
Transistors, F.J.HYDE. Instn Elec Engrs—Proc v 106 Pt B 
Supp n 17 May 1959 p 1046-55. Semi-empirical expression for 
common-base internal current gain; measurements of com- 
plex common-base external current gain for frequencies up 
to 210 Me; simple method of estimating relative drift poten- 
tial across base of drift transistors; two methods of determin- 
ing emitter depletion-layer capacitance. 19 refs. Paper 2937E. 


Cylindrical Field-Effect Transistor, H.A.R.WEGENER. IRE 
—Trans on Electron Devices v ED-6 n 4 Oct 1959 p 442-9. 
Characteristics of transistor derived analytically on basis of 
Shockley’s theory of planar field-effect transistor; cylindrical 
device is capable of giving twice voltage amplification of that 
of planar device: however, transconductance and power charac- 
teristics are sharply limited; experimental data given. 


Dependence of Current Amplification on Transistor Geometry 
and Minority-Carrier Lifetime, G.ROMAN. Instn Elec Engrs— 
Proce v 106 Pt B Supp n 17 May 1959 p 932-6. Determina- 
tion of approximate functional relationship between current 
amplification factor, base width, and effective lifetime, of 
minority carriers in base region of transistor; examination 
of statistical method involved; measuring techniques. Paper 
3164E. 

Der Spannungsdurchbruch der Flaechentransistoren in einer 
allgemeinen Schaltung, W.GUGGENBUEHL. Archiv der Elek- 
trischen Uebertragung v 13 n 11 Nov 1959 p 451-61. Voltage 
breakdown of junction transistors; various mechanisms of 
dependence of avalanche breakdown voltage on bias circuit; 
formula for maximum d-c collector voltage of ideal junction 
transistor, which holds for all bias circuits; deviations from 
ideal model and influence of a-c impedances in circuit. 

Design and Measurement of Semiconductor Devices in 
Terms of Thermal Behaviour, G.N.ROBERTS, R.W.A.SCARR. 
Instn Elec Engrs—Proc v 106 Pt B Supp n 15 May 1959 p 
409-18. Blectriec resistance analogy of transistor heat paths 
enables total thermal resistance of transistor to be obtained 
and effect of varying specific elements to be observed; pref- 
erence is expressed for using variation in forward emitter- 
base voltage as basis of measurement of temperature variation 
for indication of junction temperature; apparatus for making 
such measurements. Paper 2912E. 

Design Limitations of Semiconductor Components, ED: 
ANKRUM. Electronic Components Conference—Proc 1958 p 
35-41. Factors affecting operation of junction diodes and 
transistors; necessity of accepting reduced performance in 
some respects to obtain superiority in others pointed out; 
operating characteristics considered are forward and reverse 
conduction of diodes, frequency characteristics of diodes and 
transistors, and transistor voltage limitations. 

Effect of Carrier Storage in Emitter on Transistor Input 
Admittance, J.J.SPARKES. Instn Elec Engrs—Proe v 106 Pt 
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B Supp n 17 May 1959 p 1102-7. Variation with frequency 
of collector capacitance and emitter-base capacitance in 
hybrid-pi common-emitter equivalent circuit is shown to 
differ from that predicted by L.J.GIACOLETTO (see Engineer- 
ing Index 1955 p 1093); it is found that effect is present in 
significant proportion of, but not in all, junction transistors ; 
phenomenon is explained in terms of minority-carrier storage 
in emitter region or in terms of extra minority-carrier 
storage in base. Paper 3007 E. 


Emitter Efficiency and Injection Level in Diffused Struc- 
tures, A.K.JONSCHER. Instn Elec Engrs—Proe v 106 Pt B 
Supp n 15 May 1959 p 335-41. Differential equations governing 
transport of injected carrier densities in inhomogeneous 
semiconductors; solutions for low and high injection levels 
are applied to flow of current in base and emitter regions 
of transistor structures obtained by solid-state diffusion 
techniques; optimum structural parameters for fast-response 
high-current diffused transistor. Paper 2894E. 


Factors That Determine High-Frequency Performance of 
Transistors, J.R.A.BEALE. Instn Elee Engrs—Proe v 106 Pt 
B Supp n 17 May 1959 p 903-5. Method for analysis of various 
design potentialities based on use of simple equivalent circuit 
in conjunction with much more elaborate one; basic frequency 
limitations. Paper 3123E. 


Field Effect on Silicon Transistors, B.ASSCHWARTZ, M. 
LEVY. IRE—Proec v 48 n 3 Mar 1960 p 317-20. By observing 
what happens to alpha of silicon transistor when d-c elec- 
trestatic fields of various strength are applied to surface, 
direct method for calculating surface recombination velocity 
is developed; field effect may also be used for determining 
optimum geometry configurations in operating transistor. 


15-Watt Microalloy Diffused-Base Transistor, T.J.MILES, 
J.A.SLUSS, Jr. IRE Int Convention Ree v 8 pt 3 (Blectron 
Devices, Microwave Theory & Techniques) 1960 p 3-9. 
Fabrication techniques for power transistor with dissipation 
of 15 w in 25 to 50 Me range; improved resistance to radiation 
damage achieved; electrical characteristics and high power 
switching applications. 

Fundamentals of Junction Transistors, G.KING. Instn Elec 
Engrs—Proe vy 106 Pt B Supp n 17 May 1959 p 885-6. General 
discussion of transistor applications; scientific concepts under- 
lying their manufacture; present state of transistor tech- 
nology. Paper 3122E. 


High Gain Silicon ‘Transistors, H.W.HENKELS, T.P. 
NOWALK. Semiconductor Products v 3 n 9 Sept 1960 p 39-42. 
Silicon transistors with extremely high gain are described, 
which are in essence cascaded transistors within single crystal 
elements; one device is 25-50 w silicon transistor with cur- 
rent gain from 100 to 500 at currents from one to 2.5 amp; 
another device has current gain between 400 and 600 at 
currents from 5 to 2 amp. 


Initial Region of Characteristics of Transistor in Com- 
mon-Emitter Connection, K.H.GINSBACH. Instn Elec Engrs— 
Proe v 106 Pt B Supp n 17 May 1959 p 991-7. Relationship 
between initial region and geometry of transistor; how steep 
envelopes may be attained having small collector voltages, 
by correctly choosing magnitudes in question. Paper 3043E. 

Large Signal Characteristics of Silicon Unijunction Transis- 
tor, T.P.SSYLVAN. Semiconductor Products v 2 n 10 Oct 
1959 p 29-35. Silicon unijunction transistor features stable 
negative resistance characteristic, stable firing voltage and 
very low firing current; simple equivalent circuit is derived 
from construction of device and its theory of operation; 
equivalent circuit is then used to describe important electrical 
characteristics and to predict their variation with bias 
point and temperature. 


Maximum Power Dissipation in Transistors, H.E.SCHAU- 
WECKER. Semiconductor Products v 2 n 12 Dec 1959 p 35-8. 
Thermal resistance and its influence on junction temperature 
at maximum collector dissipation; collector load lines and 
maximum power hyperbolas and their usage; thermal run- 
away factors examined; numerical examples for calculating 
maximum allowable power dissipation. 


Maximum Stable Collector Voltage for Junction Transistors, 
R.A.SCHMELTZER. IRE—Proc v 48 n 3 Mar 1960 p 332-40. 
When transistor is operated at high voltages its stability 
may be jeopardized by current multiplication or by thermal 
heating effects; quantitative analysis made that takes both 
effects into account and provides basis for specifying safe 
biasing voltage. 

Maximum Voltage, Current and Power Ratings of Junction 
Transistors, R.A.HILBOURNE, D.D.JONES. Instn Elee Engrs 

Proce v 106 Pt B Supp n 17 May 1959 p 998-1003. Properties 
of junction transistor which determine limits of maximum 
collector voltage, collector current, and power dissipation; 


method of measurement; effects of limitations on various 
circuit configurations. Paper 3048E. 
Modification of Theory of Variation of Junction Transistor 


Current Gain with Operating Point and Frequency, A.W. 
MATZ. ATE—J v 16 n 1, 2, 8 Jan-July 1960 p 96-109. 
Modified solution of continuity equation for minority carrier 
flow in junction transistors; extension is made to a-c condi- 
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tions; derivation of simple formula for internal current gain 
as function of frequency and injected level; discussion of 
electrical and metallurgical base widths. 21 refs. 


New Field-Effect Device... Alcatron, A.V.J.MARTIN. 
Electronic Industries v 19 n 10 Oct 1960 p 98-100. Alcatron 
is high impedance device that exhibits pentode characteristics ; 
advantages include ruggedness, high transconductance, and 
high power; experimental units have delivered several watts 
above 100 Me. 


Nouvelle théorie du transistor en régime saturé. Problémes 
de commutation, M.CARBONEL. Annales de Radioélectricité 
vy 15 n 59 Jan 1960 p 78-89. New theory of transistor under 
saturated conditions; application of two-dimensional model 
of transistor; one part, consisting of center of transistor 
behaves as ideal transistor without base current; other part 
forms edges of transistor and supplies base current; analysis 
of static and various other operations of transistor. (English 
abstract). 


On Limits of Small Signal Theory of Transistors, M.A. 
ABDUKHANOV. Radio Eng & Electronics v 4 n 7 1959 p 
36-47. English translation of article indexed in Engineering 
Index 1959 p 1432 from Radiotekhnika i Elektronika July 
1959. 


On Saturation Regime of Junction Transistors, K.S.RZHEV- 
KIN, V.I.SHVEIKIN. Radio Eng & Electronics v 4 n 7 
1959 p 140-52. English translation of article indexed in 
Engineering Index 1959 p 1432 from Radiotekhnika i Elek- 
tronika July 1959. 


Operation of Junction Transistors at High Current and in 
Saturation, C.A.MEAD. Solid-State Electronics v 1 n 8 July 
1960 p 211-24. Extension of lumped-model characterization 
for junction transistors to include current ranges where 
transistor operation may no longer be considered linear ; 
effects contributing to nonlinear behavior; self-bias cut-off 
effect is shown to play important part in deterioration of 
transistor performance at high currents; effect of nonlinear 
phenomena on saturation voltage; use of alloy transistors 
as low-level signal switches. 


Possibilities of Tecnetron, S.HANDEL. Brit Communica- 
tions & Electronics v 7 n 4 Apr 1960 p 282-5. Unipolar field 
effect transistor as compared with bi-polar transistor offers 
greater utilizable frequency bandwidth for output power of 
same order; it also possesses much greater values of input and 
output resistance; constructional details, typical characteris- 
tics, and experimental applications discussed. 


Powstawanie opornosci ujemnej w tranzystorach stopowody- 
fuzyjnch, W.ROSINSKI. Archiwum Elektrotechniki v 8 n 
1959 p 669-82. Negative resistance in diffused-base transistors ; 
measurements on number of transistors to confirm theoretical 
considerations, which show that rising of a coefficient with 
increasing emitter current loads to values of a greater than 
unity; resulting advantages and disadvantages. 


Priblizhennyi metod rascheta perekhodnykh protsessov v 
poluprovodnikovykh triodakh pri bol’shikh signalakh, L.S. 
BERMAN. Radiotekhnika i HBlektronika v 4 n 11 Nov 1959 
p 1920-6. Approximate method for calculation of transients 
in transistors with large signals; quasi-linear method is ap- 
plicable to medium frequency junction transistors. 


Raschet relaksatsionnykh protsessoy fototrioda pri malykh 
intensivnostyakh osveshcheniya, N.D.POTEKHINA. Fizika 
Tverdogo Tela v 1 n 10 Oct 1959 p 1509-15; see also English 
Translation in Soviet Physics, Solid State v 1 n 10 Apr 1960 
p 1383-8. Calculation of relaxation processes of phototriode 
for low-intensity illumination; curves of relaxation of poten- 
tial difference between emitter and base, and collector cur- 
rent, when illumination is turned on (or turned off); de- 
pendence of these quantities, and of attenuation constant, 
upon intensity of light absorbed, and upon ratio of emitter 
(collector) and base conductivities. 

Resistance-Network Analysis of Current Gain of Junction 
Transistors, F.C.GAIR, R.C.V.MACARIO, R.L.ROUSE. Instn 
Elec Engrs—Proe v 106 Pt B Supp n 17 May 1959 p 1088-45. 
Study of variation of current gain of homogeneous-base junc- 
tion transistors with recombination conditions and _ geo- 
metrical shape, using resistance network as direct analogy; 
measurements on analogy for both normal and inverse opera- 
tion; results show distribution of surface recombination cur- 
rent density over surface of base. 19 refs. Paper 2981E. 

Some Notes on Output Capacitance of Transistors, D.H. 
JONES, J.R.TILLMAN. Instn Elec Engrs—Proe v 106 Pt B 
Supp n 15 May 1959 p 490-5. Examinations made of influence 
of base resistance, emitter termination, bias conditions and 
frequency upon output capacitance of transistors with uni- 
form base resistivity, by way of physical considerations, 
equivalent circuits and 4-pole parameters. Paper 8102K. 

Some Properties of Small-Signal Transient Characteristics 
of Transistors, K.Ya.SSENATOROV, A.I.GOMONOVA. Radio 
Eng & Hlectronics v4n 7 1959 p 124-39. English translation 
of article indexed in Engineering Index 1959 p 1482 from 
Radiotekhnika i Elektronika July 1959. 

Space-Charge Layer Width in Diffused Junctions, R.M. 
SCARLETT. IRE—Trans on Electron Devices vy ED-6 n 4 Oct 
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1959: p 405-8. Exponential approximation to impurity grading 
in diffused junction is derived; space-charge layer penetra- 
tion in either direction from junction and maximum electric 
field are presented in graphical form as functions of reverse 
voltage ; these curves permit calculation of junction ca- 
pacitance, punch-through voltage in diffused-base transistor, 
and avalanche breakdown voltage. 


Study of Charge Control Parameters of Transistors, J.J. 
SPARKES. IRE—Proe v 48 n 10 Oct 1960 p 1696-1705. Con- 
cept of charge control of transistor action, and significant 
performance parameters for circuit design purposes are de- 
fined; parameters are collector time constant, saturation time 
constant, “on demand current”, collector capacitance charge, 
and d-e current gain; manner in which parameters may vary 
with d-¢ current level is examined. 


Surface-Immune Transistor Structure, H.NELSON. Instn 
Hlee Engrs—Proe v 106 Pt B Supp n 17 May 1959 p 1150-2. 
New transistor structure, in which base region is brought to 
external surface through central region of collector, is found 
to be characterized by high degree of minority-carrier con- 
servation and surface immunity; new structural geometry 
offers great promise for improving commercial silicon-power- 
transistor (and also gallium arsenide transistor) perform- 
ance. Paper 2870E. 


Théorie du gain d’un transistor et répartition des porteurs 
dans la base, J.DELLA RICCIA. Annales de Radioélectricité 
v 14 n 58 Oct 1959 p 366-74. Theory of transistor gain and 
carrier distribution in base; gain as function of junction 
transistor current; how geometric and electric magnitudes of 
transistors may be related to parameters of gain curve, ana- 
lytic expression for which is given; mathematical analysis of 
earrier distribution in base to provide for measurement of 
recombination rate of carriers on transistor surface. (Eng- 
lish abstract). 


Transfer Characteristic of Transistor Taking Feedback 
Into Consideration, A.A.GRINBERG. Radio Eng v 14 n 5 
1959 p 82-6. English translation of article indexed in Engineer- 
ing Index 1959 p 1432 from Radiotekhnika May 1959. 


Transient Junction Temperatures in Power Transistors, 
W.W.GRANNEMANN, J.D.REESE. Elec Eng v 79 n 1 Jan 
1960 p 538-7. Thermal model study of transistor junction 
temperatures for pulsed input waveforms; heat-flow analysis 
of model, using Laplace transforms. 


Transient Response of Junction Transistors and Its Graphi- 
cal Representation, A-KRUITHOF. Instn Elec Engrs—Proc 
v 106 Pt B Supp n 17 May 1959 p 1092-1101. Nature of 
transitions taking place when junction transistor is switched 
from one working point to another; diagrams illustrating 
transient response in common-base and common-emitter con- 
figurations for both normal and saturation regions. Paper 
3003E. 


Transistor Avalanche Voltage, L.van BILJON. Electronic 
Technology v 87 n 2 Feb 1960 p 72-6. Expression derived may 
be used to predict voltage where avalanche breakdown will 
set in for any value of base resistance, once breakdown 
voltage at particular value of base resistance is known; it 
is not base resistance itself that determines avalanche voltage 
but rather emitter base voltage as set up by current through 
this resistance. 

Transistor Behavior at High Frequencies, R.P.ABRAHAM. 
IRE—tTrans on Electron Devices v ED-7 n 1 Jan 1960 p 
59-69. Graded impurity density in base region of transistor 
results in electric field that improves alpha cutoff frequency, 
but which at same time produces large phase shift; hybrid 
parameters for common base and common emitter connections 
are recalculated to include effects due to electric field in base 
and modification due to presence of parasitic elements. 


Transistor Integrating Amplifier, A.A.GROSHEV. Radio 
Eng & Electronics v 4 n 6 1959 p 183-94. English transla- 
tion of article indexed in Engineering Index 1959 p 1433 from 
Radiotekhnika i Elektronika June 1959. 


Transistor Technology Evolution, A.E.ANDERSON. Western 
Elec Engr v 3 n 3, 4 July 1959 p 3-12, Oct p 30-6. Revolu- 
tion in electronics heralded by invention of transistor; 
evolution from point-contact to grown-junction, and from 
alloy to diffused transistors; variations of principal tech- 
nologies; 48 refs. July: Point-contact to Diffused Transistors. 
Oct: Other Technologies, Semiconductor Materials, Surfaces, 
and Encapsulations. 

Transistor Technology Evolution—3. Future in Terms of 
Costs, A.E.ANDERSON. Western Elec Engr v 4 n 1 Jan 
1960 p 14-18. Continuation of series to include discussion of 
future developments in terms of costs; at this time, cost 
advantage seems to favor mesa diffused-base silicon transis- 
tor. 

Transistors in Magnetic Fields, P.C.TRIVEDI, G.P.SRIVAS- 
TAVA. Electronic & Radio Engr v 36 n 10 Oct 1959 p 
368-70. Characteristics of p-n-p alloy junction transistor, 
connected in common-emitter configuration, when subjected 
to magnetic field; it is determined that cut-off frequency is 
not materially affected by magnetic field, but that value of 
a’ decreases with transverse field; longitudinal fields do not 
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show marked effect in a-f transistors, but increase in current 
is noted for r-f transistors. 


Ueber ein einfaches Ersatzchaltbild der Flaechentransis- 
toren, J.WINTER. Frequenz v 13 n 11 Nov 1959 p 351-9. 
Single equivalent circuit of junction transistor, under con- 
sideration of temperature dependence; transistor active net- 
work as pentode analog; temperature dependent transistor 
parameters; mathematical analysis of inner drift transistor 
model with common base configuration. 17 refs. 


Untersuchung des Kreuzmodulationsverhaltens von HF-Tran- 
sistoren, H.LOTSCH. Elektronische Rundschau v 13 n 8 Aug 
1959 p 290-4. Cross modulation behavior of h-f transistors ; 
methods for measuring transistor parameters important for 
cross modulation; influence of internal resistance of signal 
source; comparison of cross modulation is derived from per- 
centage third harmonic distortion at low frequency, with 
characteristics obtained by h-f measurement; cross modula- 
tion behavior of transistors and of electron tubes. 


Variation of Input Conductance of Grounded Base Junction 
Transistor, S.DEB, J.K.SEN. Electronic Eng v 31 n 382 Dec 
1959 p 1753-5. Vayviation of input conductance of grounded 
base junction transistor with input d-e current is investigated ; 
methods are suggested for maintaining this variation linear 
over wide range of values of current and also for reducing 
thermal drift; performances of amplitude modulator and 
analog multiplier using transistor incorporating these fea- 
tures are described. 


Circuits. See also Automatic Control; Computers—Circuits ; 
Counters—Circuits; Electric Cireuits—Switching; Electron 
Tubes—Cathode Ray; Instruments—Amplifiers; Oscillographs 
—Circuits; Photometers; Radiation—Measurement; Radio 
Amplifiers—Transistor; Radio Circuits—Transistor; Servo- 
mechanisms—Circuits ; Telephone Circuits; Thermistors; Tran- 
sistors—Switching; Transistors—Testing. 

Analogue of Diffused-Base Transistor, J.A.G.SLATTER. 
Instn Elec Engrs—Proe v 106 Pt B Supp n 17 May 1959 p 
1067-71. Design and construction of analogy to represent 
small-signal response of transistor with constant field in its 
base. Paper 3101E. 


Characterization and Properties of Devices, J.J.EBERS. 
Instn Elec Engrs—Proec v 106 Pt B Supp n 17 May 1959 p 
939-41. Representation of transistors and diodes by equivalent 
circuits; example of frequency limitations of transistors to 
discuss basic transistor and diode characteristics and problems 
which must be faced if semiconductor devices are to realize 
their full potential. Paper 3126H. 


Circuits equivalents des transistors, G.M.PHILIPPE. Revue 
E v 2 n 12 1959 p 339-49. Equivalent transistor circuits ; 
step by step construction of general circuit, of which Shock- 
ley’s circuit is shown to be special case. 


Der Transistor als passives Bauelement, A.DARRE. Fre- 
quenz v 14 n 1 Jan 1960 p 6-10. Transistor as passive circuit 
element; applications of transistor without external source of 
power; examples of a-c control circuit, logical AND and gate 
elements, and of logical elements having two inputs (EX- 
CLUSIVE/OR). 

Ekvivalentnye y-parametry poluprovodnikoyogo trioda s 
soprotivleniem v tsepi emittera, E.N.GARMASH. Radiotekh- 
nika v 14 n 11 Nov 1959 p 67-72; see also English transla- 
tion in Radio Eng v 14 n 11 1959 p 90-100. Equivalent 
y-parameters of transistor with resistive emitter load; varia- 
tions in equivalent y-parameters depending on resistance in 
emitter circuits; effect of negative feedback. 

For H-F Circuit Design ... Applying Transistor “y” Par- 
ameters, V.G.K.REDDI. Electronic Industries v 19 n 1 Jan 
1960 p 79-82. For HF applications, transistor can be con- 
sidered as linear active 2-port network, which can be specified 
at particular frequency by set of four different parameters ; 
one of most commonly used is “y’’ parameter; means for 
measuring and applying “y’ parameter, along with sugges- 
tions for designing single stage amplifier. 

Graphical Methods for Network Design Including Transis- 
tor Circuits, J.ZAWELS. Instn Elec Engrs—Proc v 106 Pt B 
Supp n 17 May 1959 p 1108-18. Description of chart, analogous 
to circle diagrams and charts used in transmission-line and 
waveguide problems, and based on expressions which specify 
devices or networks in terms of their image parameters ; 
practical examples in transistor circuit design ; procedure for 
rapid determination of conjugate matched impedance ; theo- 
retical and experimental determination of image parameters 
for transistors. Paper 3116H. 


Low-Cost Transistor Overload Safety Circuit, K.REDMOND. 
Electronics v 33 n 42 Oct 14 1960 p 102. Protective circuit 
for transistorized unit is described; transistor across supply 
line is cut off by static potential of diode until overload 
oceurs; when transistor conducts, fuse is opened by current 
that would ordinarily destroy transistors. 


Application of Base Charge Concept to Design of 
eae Switching Circuits, R.S.C.COBBOLD. IRE—Trans 
on Circuit Theory v CT-7 n 1 Mar 1960 p 12-18. Method for 
measuring effective decay time of excess minority carriers in 
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base of junction transistors; relation between decay-time 
constant and normal and inverse transistor parameters; how 
experimental measurements can be directly applied to design 
of transistor pulse circuits. 


Paralleling Power Transistors, R.J.ZELINKA, D.C.MOGEN. 
Electronic Equipment Eng v 8 n 9 Sept 1960 p 62-6. Tech- 
nique provides proper values for emitter and base resistance 
and method for selecting proper number of transistors to be 
used in given circuit application. 


Ploskostnoi triod kak raspredelitel toka, P.A.POPOV. 
Elektrosvyaz v 13 n 9 Sept 1959 p 44-50; see also English 
translation in Telecommunications n 9 1959 p 985-95. Junction 
transistor as current distributor; equivalent circuit of 1-f 
transistor, representing physical processes in triode; introduc- 
tion of notion of “dynamic amplification factor’? to simplify 
calculation formulas and analysis of operation of basic transis- 
tor circuits. 


Raschet skhemy sostaynogo tranzistora, Yu.L.KURKIN, A.A. 
SOKOLOV. Elektrichestvo v 79 n 8 Aug 1959 p 62-4. Calcula- 
tion of compound transistor circuit; method of calculation 
of hybrid parameters of common base compound transistor, its 
temperature stabilization. 


Some Aspects of Small-Signal High-Frequency Equivalent 
Cireuits for Transistors, L.G.CRIPPS. Instn Elee Engrs— 
Proc v 106 Pt B Supp n 17 May 1959 p 1026-32. Dangers 
associated with use of equivalent circuits, resulting from ap- 
proximations which are inherent in their derivation; use of 
current gain and HF output admittance to illustrate problems 
involved. Paper 3009E. 


Theory of 2-Ports, J.G.LINVILL. Instn Elec Engrs—Proe v 
106 Pt B Supp n 17 May 1959 p 1074-81. Analysis of applica- 
tions using transistor as 2-port element in which connection 
of source is made at one port and connection of load is made 
at other; ways in which 3-terminal element can be viewed as 
2-port device; performance functions of terminated 2-ports; 
combinations of 2-ports; contaminating signals in 2-ports. 
Paper 3052E. 

Transistor Equivalent Cireuits, R.L.PRITCHARD. Instn 
Elec Engrs—Proc v 106 Pt B Supp n 17 May 1959 p 1012-17. 
Simplified model of transistor and review of equivalent cir- 
cuits in common use; limitations of these circuits; modifica- 
tions applicable to many of newer HF transistors, especially 
of mesa-type construction. 34 refs. Paper 3097E. 

Use of Silicon Resistor in DC Stabilization of Transistor 
Circuits, D.H.MEHRTENS, J.T.ZAKRZEWSKI. Electronic 
Eng v 32 n 392 Oct 1960 p 624-9. Method of stabilizing d-c 
operating point of transistors, using silicon resistors, is 
introduced and its application to both small signal and 
power transistors is presented; constant collector current over 
whole operating temperature range of transistors is possible 
in majority of cases. 

Cooling. See also Radio Equipment—Cooling. 


Heat Sinks for Power Transistors, A.F.LOHMAN. Elec- 
tronic Industries v 19 n 5 May 1960 p 83-6. Simple method 
to quickly determine best heat transmission path is described ; 
equations are derived from basic laws of heat transmission, 
with modifications by empirical data obtained through meas- 
urements; in addition, set of curves are plotted which cover 
many applications in laboratory. 


Transistor Heat Sink Calculations, M.<GREENBAUM. Elec- 
tronics v 33 n 32 Aug 5 1960 p 66, 68. If radiation cooling 
alone is considered, transistor heat sink calculations may be 
simplified by using flat plate as heat sink for all transistors; 
electric analog of thermal problem is developed and extended 
to several transistors mounted on one heat sink. 


Transistor Operation Aided by Thermo-Electric Refrigera- 
tion, H.J.GOLDSMID, R.A.HILBOURNE. Brit Communica- 
tions & Electronics v 7 n 1 Jan 1960 p 26-30. Range of 
temperature over which germanium high-frequency transistor 
may be operated can be extended upwards by 50 C by use 
of thermoelectric refrigeration; silicon devices could be used 
well above 200 C; these improvements are achieved at cost 
of installation of cooling unit and its power source; design 
data given. 

Transistor Parameters at Liquid Nitrogen Temperatures, 
R.W.JACKSON. IRE—Can Convention Ree 1958 p 270-4. 
Chief effects of cooling on transistor types tested were found 
to be decrease in current gain, increase in input conductance, 
and increase in 1/f noise; wide variability in behavior of 
alpha with temperature was noted among transistor types. 

Costs. See Transistors—Design. 

Design. See also Transistors—Circuits; Transistors—Manu- 
facture; Transistors—Reliability ; Transistors—Switching ; 
Transistors—Testing. 

Design Considerations of Graded-Base Transistor with Im- 
proved Emitter-Base Breakdown Voltage, W.FULOP. Instn 
Elec Engrs—Proc v 106 Pt B Supp n 15 May 1959 p 375-84. 
Low emitter-base breakdown voltage, due to high impurity 
density facing emitter, can be overcome by insertion of layer 
of high resistivity between emitter and graded base of 
certain types of transistors where diffusion techniques are 
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employed; graded impurity profile is used to improve fre- 
queney response of alloyed structures, or for accurate con- 
trol in manufacture of very narrow base regions. Paper 2918E. 


Determination of Physical Parameters and Geometry of 
Junction Transistor, S.DEB, A.N.DAW. Instn Elec Engrs— 
Proce v 106 Pt B Supp n 17 May 1959 p 1033-7. Simple 
manipulations of certain known relations in theory of low- 
level transistor operation can provide method of determining, 
to reasonable degree of accuracy, values of lifetime, diffusion 
constant and mobility of injected carriers in base region, 
carrier concentrations in emitter, base and collector regions, 
base width and effective junction areas; methods involving 
certain aspects of high-level operation. Paper 3041E. 


Effect of Device Design on Performance and Quality, AIA Sh 
VAN VESSEM. Instn Elee Engrs—Proce v 106 Pt B Supp n 
17 May 1959 p 1122-4. Philosophy, sometimes based on in- 
tuition, underlying design of transistors. Paper 3096E. 


Envelope Design for Semiconductor Devices, A.LINDELL. 
Instn Elec Engrs—Proec v 106 Pt B Supp n 15 May 1959 p 
463-9. Effect of frequency range voltampere characteristics 
and temperature range of transistors upon envelope design ; 
choice of metals and insulators for envelope and extensive 
use of copper is advocated; use of glass as insulating ma- 
terial: problem of mechanical standardization of outline 
dimensions of semiconductor devices. Paper 3103E. 


Performance/Cost Approach to Transistor Design, S.O. 
JOHNSON. Instn Elee Engrs—Proe v 106 Pt B Supp n 15 
May 1959 p 370-4. Analysis of various design elements, par- 
ticularly for transistors in LF low-power field where several 
techniques can yield same performance; discussion of various 
methods of forming junctions and making contacts, and 
mechanical design, including housing, in terms of cost factors. 
Paper 2999E. 


Drift. See also Transistors—Testing. 


Aufbau und Wirkungsweise moderner Transistoren, F. 
WINIGER. Assn Suisse des Electriciens—Bul v 51 n 5 Mar 
12 1960 p 197-205. Construction and operation of modern 
transistors; improvement of HF behavior of diffusion drift 
transistors; manufacturing principles of three types of 
transistors; behavior of p-n-p-n thyratron transistor for cur- 
rents up to 20 amp and voltages up to 400 v. 21 refs. 


Influence de la technologie et de la diffusion sur les charac- 
téristiques d’un transistor du type drift, J.MERCIER. Annales 
de Radioélectricité v 14 n 58 Oct 1959 p 322-38; see also Onde 
Electrique v 39 n 392, 393 Nov 1959 p 869-75, Dec p 897-907. 
Effects of technology and diffusion on characteristics of drift 
transistor; equivalent circuit and limits of its validity; 
value of introducing certain parameters; synthesis of drift 
transistor, based on number of electrical data. (English 
abstract). 


Investigation of Certain Properties of Drift Transistors 
with Broad Collector Junction, Ya.A.FEDOTOV. Radio Eng & 
Electronics v 4 n 4 1959 p 217-27. English translation of 
article indexed in Engineering Index 1959 p 14385 from Radio- 
tekhnika i Elektronika Apr 1959. 


Perekhodnaya i chastotno-fazovaya kharakteristiki koefit- 
sienta peredachi toka dreifovogo trioda, T.M.AGAKHANYAN. 
Radiotekhnika v 14 n 12 Dee 1959 p 38-48; see also English 
translation in Radio Eng v 14 n 12 1959 p 51-9. Transient 
and frequency-phase characteristic of transmission factor of 
drift transistor; effect of impurity distribution in base upon 
transient and frequency-phase characteristics of current 
transmission factors @ and f. 


Embedded. See Radio Equipment—Embedded. 
High Temperature. See Transistors—Switching. 
Irradiation. Effects of Fast Neutrons on ‘Transistors, D.A. 


HICKS, D.V.KELLER, J.B.ROBISON, R.K.DURKEE, J.R. 
ORR. Electronic Components Conference—Proc 1958 p 42-8. 
Radiation damage tests to 26 transistor types carried out at 
Los Alamos Critical Assembly, University of Washington 
cyclotron, and materials testing reactor described; informa- 
tion on changes in 1/B vs le curve, as function of neutrons 
per sq em received is given. 

Nuclear Radiation Damage to Transistors. Elec Mfg v 66 
n 1 July 1960 p 78-85. Testing of selected transistors for 
reliability in environment equivalent to that of nuclear ex- 
plosion; analysis of data obtained, so that behavior of pres- 
ently available transistors could be predicted and related to 


missile design; mechanism of damage; graphs and charts for 
radiation damage. 


Selecting Transistors for Radiation Environments, J.R. 
BILINSKI, R.MERRILL. Electronics v 32 n 52 Dec 25 1959 
p 38-40. How to predict change in transistor current gain 
with nuclear radiation; nomographs given permit determina- 


tion of lifetime and tolerable neutron dosage for different 
transistor types. 


Manufacture. See also Aluminum Refining; Furnaces, Electric 


Protective Atmospheres ; Semiconductor Devices—Manu- 
facture; Semiconductors—Manufacture; Transistors—Drift ; 


Transistors—Reliability ; Transistors—Switching; Transistors 
~—Testing. 
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Alloying With Controlled Spreading in Silicon Transistors 
J-ROSCHEN, T.J.MILES, C.G.THORNTON. Semiconductor 
Products v 2 n 8, 9 Aug 1959 p 41-5, Sept p 35-7. With 
extremely rapid heating, and close control of pre-alloying 
basewidth, evaporated aluminum thickness, and equilibrium 
alloying temperature, it is possible to fabricate silicon sur- 
face alloy transistors from low dislocation density silicon, 
with very little spreading and considerable improvement in 
electrical characteristics. 


Automated Assembly of Alloy-Junction Transistors, T.J. 
LEACH. Electronics y 33 n 13 Mar 25 1960 p 57-61. Transis- 
tors of high uniformity and quality can be obtained with 
fully _automatie electromechanical assembler described; se- 
quential individual assembly permits individual inspection at 
every step so that only perfect units are passed to next 
step; machine requires only one mechanism for each feed, 
unload, and inspection station. 


Automatic Measurement of Thickness as Applied to Ger- 
manium Wafer Production in Transistor Manufacture, C.E. 
BICKNELL. Instn Elee Engrs—Proce v 106 Pt B Supp n 17 
May 1959 p 1171-5. How wafers are measured, sorted into 
seven different sizes and counted by automatic measuring 
machine, design and construction of which are described: 
measurement is effected by electronic comparator of high 
magnification and accuracy, output signal of which is ampli- 
fied and then used to operate sorting mechanism; experience 
with measuring of some half-million wafers. Paper 3046E. 


_Automating Transistor Assembly, R.C.SHAFER. Automa- 
tion v 7 n 2 Feb 1960 p 83-91. Development of automatic 
assembly machine at Western Electric Co, Allentown, Pa 
plant for producing quality transistors in quantity lots; bar 
ribbon and header subassemblies; station drive units; changes 
in design necessitated by improvements. 


Bauformen und Herstellungsverfahren von Transistoren mit 
inhomogen dotierter Basisschicht, W.WUNDERLIN. Scientia 
Electrica v 6 n 2 1960 p 80-91. Design and production tech- 
niques of transistors with nonuniform base region impurity 
concentration; classification of transistors according to their 
geometry, and discussion of resulting differences in their 
production techniques. 37 refs. 


Cold Pressure-Welding and Its Influence on Device Design 
and Manufacture, D.BBOSWELL, R.HUMPHREY. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 15 May 1959 p 454-8. Effects 
of cold welding on container design; considerations of tool 
design and assessment of process on production scale; surface 
preparation and component dimensional control are prime 
considerations. Paper 2995E. 


Controlled Diffusion Process for Indium in N-Type Ger- 
manium, F.BARSON, M.J.DYETT, C.KARAN, W.E.MUTTER. 
Electrochem Soc—J v 107 n 5 May 1960 p 459-61. Thermal 
conversion in germanium is associated primarily with in- 
troduction of copper into material; experimental results show 
that molten indium metal in contact with germanium can be 
used not only as getter to prevent thermal conversion, but 
also as simultaneous source of indium vapor for diffusion 
into germanium; suitable for producing diffused skins on 
germanium for diffused base transistor manufacture. 

Dipping Grown Diffused Transistor, T.KAWAMURA, M. 
YASUFUKU. Inst Elec Engrs Japan—J v 80 n 858 Mar 
1960 p 318-25. Method for fabrication of HF transistors, base 
contacts of which are made by alloying gold wire plated 
by bismuth and arsenic; electric characteristics of transistors. 
(In Japanese with English summary). 

Ferranti Ltd Introduce High Frequency Double-Diffused 
Mesa Silicon Transistor. Process Control & Automation v 7 
n 4 Apr 1960 p 172-3. Manufacture of ZT20 transistor for 
use in HF and IF amplifiers and oscillators up to 100 Me 
and for any other applications where fast switching charac- 
teristics are desirable; application and further development of 
diffusion techniques introduced by Bell Telephone Laboratories. 

Investigation of Alloying Technique for Fabrication of 
Germanium p-n-p Transistors, R.E.WARREN, H.YEMM. 
Instn Elec Engrs—Proc v 106 Pt B Supp n 17 May 1959 
p 1176-81. Manner in which wafer thickness, size of indium 
dots, alloying temperature, flatness of junction, furnace 
atmosphere and junction area affect limits that can be 
achieved in alloying process. Paper 2906E. 

Lectures on Transistor Manufacturing Techniques. Instn 
Elee Engrs—Proe v 106 Pt B Supp n 17 May 1959 p 1155-67. 
Survey of Present-Day Manufacturing Techniques of Transis- 
tors, J.M.MERCIER, 1155-9; Trends in Transistor Manu- 
facturing Techniques, A.E.ANDERSON, 1160-2; Mechaniza- 
tion for Production of High-Frequency Electrochemical Tran- 
sistors, S.L.PARSONS, 1163-7. Papers 3109E, 3110B, 3111E. 

0.04” Squares, 0.0015” Thick Gaged and Sorted Auto- 
matically, J.P.PHILBIN, W.B.FINNEGAN. Tooling & Pro- 
duction v 25 n 11 Feb 1960 p 47-8. 3600 germanium and silicon 
base wafers for transistors handled per hr on automatic 
machine built by Airborne Instruments Laboratory ; combina- 
tion vacuum and photoelectric system used as single wafer 
stripper ; stripped single wafer travels down escapement chute 
onto gaging anvil and into “‘pocket’’ of waiting rotary index- 
ing mask, then to gaging position. 
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Producing Tecnetron, A.V.J.MARTIN. Electronic Industries 
v 18 n 12 Dee 1959 p 99-102. Two methods of manufacturing 
tecnetron are presented; method suitable for laboratory is 
detailed in full, while method useful for mass production is 
briefly outlined; former, successfully developed by author, 
provides units suitable for investigative experiments. 


Regrown-Diffused Transistor, C.H.L.GOODMAN. Solid-State 
Electronics v 1n 3 July 1960 p 188-93. New process for 
producing HF n-p-n silicon transistors; novel feature is 
formation of doubly doped region in contact with singly 
doped material by direct melting of appropriately doped frag- 
ments on to latter, followed by subsequent solidification; dif- 
fusion cycle then enables required transistor structure. 


RF Power Transistor, J.E.J.WERSEN, J.T.NELSON. Bell 
Laboratories Rec v 37 n 10 Oct 1959 p 390-3. Solid state 
diffusion and intrinsic barrier structure are concepts being 
employed in development of transistors to operate at higher 
voltages and frequencies; 5 w, 10 Me transistor developed for 
military application; details of design and construction. 


Zur Technologie des legierten Transistors, D.ENDERLEIN. 
Siemens Zeit v 33 n 8 Aug 1959 p 493-9. Technology of alloyed 
transistor; example of p-n-p germanium transistor to discuss 
physical and chemical problems encountered in alloying of 
transistors; favorable electrical characteristics, depending on 
planar and parallel p-n junctions, which may be realized 
with aid of certain flux agents and by utilizing crystal lattice 
characteristics of germanium. 


Noise. See also Electron Tubes—Noise; 
Noise. 


Measurement of Transistor Noise Figure, F.J.HYDE. Elec- 
tronic Eng v 32 n 386 Apr 1960 p 244-6. Using standard 
noise diode technique as basis, general formulas are developed 
which take into account transmission properties of coupling 
circuit between diode noise generator and transistor as well 
as effect of subsequent amplifier noise; these formulas con- 
tain readily measurable admittances and voltage ratios. 


Noise Figure of Junction Transistors, J.M.STEWART. 
Instn Elee Engrs—Proc v 106 Pt B Supp n 17 May 1959 p 
1056-66. Expression for noise figure, derived from noise equiva- 
lent circuit based on theory of shot noise in p-n junctions, and 
on transistor small-signal equivalent circuit; thermal noise 
generated in a-c extrinsic base resistance, is included, while 
‘excess’ noise sources are neglected. Paper 2973E. 

Rauschen von Germanium- und Siliziumtransistoren im 
Hochstrombereich, B.SCHNEIDER, M.J.O.STRUTT. Archiv 
der Elektrischen Uebertragung v 13 n 12 Dec 1959 p 495-502. 
Shot noise of germanium and silicon transistors at high cur- 
rent densities; formulas, shown to be in good agreement 
with experimental values; new theory is based on introduction 
of equivalent circuit for p-n junctions, containing inductance, 
besides resistances and capacitances. 17 refs. 

Shot and Thermal Noise in Germanium and Silicon Transis- 
tors at High-Level Current Injections, B.SSCHNEIDER, M.J.O. 
STRUTT. IRE—Proc v 48 n 10 Oct 1960 p 1731-9. Shot noise 
at high current densities is analyzed, and formulas are ob- 
tained that are in good agreement with experimental values ; 
theory presented introduces equivalent circuit for p-n junctions 
that contains inductance as well as resistances and ca- 
pacitances. 

Transistor Noise Factor Calculations, F.HIBBERD. Elec- 
tronic Eng v 32 n 385 Mar 1960 p 163-5. Technique for 
estimating transistor noise factors; method based on use of 
four noise parameters, which are expressed in terms of tran- 
sistor equivalent circuit parameters; general expression for 
minimum noise factor derived. 


Power Supply. See Radio Equipment—Power Supply. 


Reliability. See also Instruments; Radio Equipment—Relia- 
bility ; Transistors—Irradiation ; Transistors—Testing. 
Life-Testing of Germanium Power Transistors, B.J. 
COOPER, R.E.IRELAND. Brit Communications & Electronics 
vy 7n 1 Jan 1960 p 14-19. Use of power transistors in in- 
dustrial control system requires evaluation of transistor life 
and reliability ; procedure is suggested that consists of alter- 
nate heating and cooling cycles at different temperatures, fol- 
lowed by life tests on load. 


Reliability Appraisal of Semiconductor Devices, R.BREWER, 
W.W.D.WYATT. Instn Elec Engrs—Proe v 106 Pt B Supp 
n 17 May 1959 p 951-7. How useful guide to reliability of 
semiconductor devices in typical service use can be obtained 
from life tests carried out on devices drawn from produc- 
tion lines of transistors and diodes, showing how variations 
in operating conditions and assessment levels affect apparent 
reliability of devices; equipment used in carrying out tests. 
Paper 2980E. 


Semiconductor Reliability Studies, M.C.WALTZ. Bell Labora- 
tories Rec v 38 n 3 Mar 1960 p 88-91. Shelf-aging and life 
tests determine reliability of transistors at Bell System Allen- 
town laboratory; graphical data for shelf aging of experi- 
mental n-p-n alloy germanium transistor shows effect of 
temperature on collector current; changes in parameters in 
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30 weeks life tests; relation of accelerated life test data to 
reliability. 


Transistors For High Reliability, C-H.ZIERDT, Jr. Elec Mfg 
v 65 n 4 Apr 1960 p 166-72. Analysis of problem of attaining 
high reliability in transistors, both from manufacturer’s and 
user’s viewpoint; factors of workmanship, design and applica- 
tion. 


Switching. See also Computers—Circuits; Telephone Exchanges 
—Electronic; Television Broadcasting—Controls; Timing De- 
vices—Electronic ; Transistors—Circuits. 

Bidirectional Transistors and Their Uses in Switching 
Circuits, J-EVANS, D.S.RIDLER, R.W.A.SCARR. Instn Elec 
Engrs—Proc v 106 Pt B Supp n 15 May 1959 p 391-7. Be- 
havior of bidirectional transistor as switch; details of d-c 
and switching characteristics; limitations of present fabrica- 
tion techniques; description of some circuits and data based 
on practical experience with design of equipment employing 
large numbers of bidirectional transistors, such as electronic 
computers and telephone and telegraph exchanges. Paper 
2972E. 


Comparison of N-P-N Transistors and N-P-N-P Devices as 
Twenty-Ampere Switches, H.W.HENKELS, F.S.STEIN. IRE— 
Trans on Electron Devices vy ED-7 n 1 Jan 1960 p 39-45. 
Characteristics of experimental 20-amp silicon n-p-n transis- 
tors and three terminal n-p-n-p switches, are compared with 
respect to high-current switching applications; collector- 
emitter voltages of transistors are generally lower than those 
of n-p-n-p switches; ultimate current handling capacity of 
switches is greater because of uniform current density; 
n-p-n-p transistor has advantage that base retains control 
for turn-off. 


Formulas for Transistor Dissipation During High Frequency 
Switching, E.J.CURRENCE, J.A.WHEELER. Control Eng v 
7 n 8 Aug 1960 p 127-8. In HF switching operations, powers 
dissipated during rise and fall times cannot be ignored when 
ealculating heating effect, as they easily exceed ‘‘steady 
state’ dissipations; equations are developed that account for 
dissipations during three different types of rise and fall 
curves encountered in commonly used transistor circuits. 


Germanium p-n-p-n Switches, S.DENDA. Direct Current v 
4 n 8 Mar 1960 p 282-5. Discussion of mechanism of two- 
terminal and three-terminal germanium p-n-p-n switches as 
different from other p-n-p-n switching transistor devices; 
fabrication; y and § control. 


Measurement of Transistor Transient Switching Param- 
eters, J.J.SPARKES. Instn Elec Engrs—Proe v 106 Pt B 
Supp n 15 May 1959 p 562-7. Definition of new parameters 
for use in design of switching circuits, relating charge in 
base region of transistor to terminal currents at given col- 
lector-base voltages; relation of these parameters to small- 
signal parameters and rise-and-fall times; methods of meas- 
urement using either normal small-signal techniques or 
transient techniques. Paper 3006. 


Measuring Switching Times of High Speed Transistors and 
Diodes, L.J.MONTONE. Western Elec Engr v 4 n 2 Apr 
1960 p 7-12. Direct reading system for precise measurement 
of switching time of computer type semiconductor devices ; 
no particular operator skill is required and system can be 
readily extended to completely automatic operation with card 
punching of variables data; discussion of switching time 
measurement technology. 


Method of Preparing Semiconductor p-n-p-n Switching De- 
vices, R.LFREESTONE. Instn Elec Engrs—Proe v 106 Pt B 
Supp n 15 May 1959 p 459-62. Techniques of preparing four- 
layer p-n-p-n semiconductor in germanium, combining rate- 
growth and alloying mechanisms; all four layers obtained are 
of good erystal structure and three junctions have same geo- 
metrical shape; resulting elements are mounted as two-termi- 
nal devices and operate as switches which trigger into ‘on’ 
condition when applied voltage exceeds certain critical value. 
Paper 2886E. 

NPN Fusion Alloy Silicon Transistor for “Avalanche Mode” 
Operation, R.C.WONSON, W.A.McCARTHY. IRE Int Con- 
vention Rec v 8 pt 3 (Electron Devices, Microwave Theory & 
Techniques) 1960 p 10-16. Transistor which exhibits switch- 
ing times of 2 musec; high temperature performance is 
examined; practical circuit applications. 


On Operation of Semiconductor Triodes in Saturation Re- 
gion, V.A.KUZ’MIN, V.I.SHVEIKIN. Radio Eng & Elec- 
tronics v 3 n 10 1958 p 69-76. English translation of article 
indexed in Engineering Index 1959 p 1436 from Radiotekhnika 
i Elektronika Oct 1958. 


Power Switching with Junction Transistors, A.N.De- 
SAUTELS. Control Eng v 6 n 11 Nov 1959 p 118-17. Relation- 
ships for preliminary design planning in large-signal or 
pulse applications for control circuitry; characteristics of 
primary interest in switching transistor action, such as open 
impedances, closed impedances, and switching or response 
time. 


Production Method for Measurement of Rise, Fall, and 
Storage Time, D.G.PATERSON. Semiconductor Products v 2 
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n 10 Oct 1959 p 35-6. Method suitable for production meas- 
urement of switching transistor pulse response without 
elaborate equipment and with adequate accuracy is described ; 
technique involves differentiation of collector waveform slopes 
for rise and fall time measurement and averaging of voltage 
pulse, whose length is proportional to storage time for 
storage time measurement. 


Relais et ensembles statiques a transistrons, J-LBOUSCASSE. 
Societe Francaise des Electriciens—Bul v 8 n 4 Apr (1960 p 
227-39. Transistor switches and static switching circuits ; 
principles of operation of transistor logical circuits, includ- 
ing gates, counters, binary elements, shift registers etc; 
their application to industrial processes. 


Semiconductor Power Switches, A.P.KRUPER. Automatic 
Control v 12 n 2 Feb 1960 p 41-4. Comparative characteristics 
of silicon power transistors and of corresponding n-p-n-p 
switches. 


Switching Times for Alloy Junction Transistors. Mullard 
Tech Communications v 5 n 44 June 1960 p 159-71. Switching 
time of transistor in particular application can be readily 
calculated if equivalent circuit of transistor is known; 
equivalent circuit for large signal operation is developed ; 
circuit is used to calculate switching times in few simple 
examples and methods of measuring parameters of equivalent 
circuit are described. 


Tiny Work Horses Promise Cheaper Conversion of AC to 
DC. Steel v 146 n 14 Apr 4 1960 p 140-2. Tiny silicon 
wafer smaller and thinner than dime and capable of con- 
trolling 100 amp at 200 v is basic functional element of 
Trinistor switch; Westinghouse predicts future wafers will 
be able to handle 1000 amp at 1000 v at current density of 
100 amp/in?, which will enable capital cost/kw of Trinistor 
static inverter to be competitive with ignitron system in 
future. 


Transistor Switching-Cireuit Design Using Charge-Control 
Parameters, R.BEAUFOY. Instn Elec Engrs—Proce v_ 106 
Pt B Supp n 17 May 1959 p 1085-91. Expressions for switch- 
ing times and switching currents to provide changes of 
charge required to switch given current; approximate ex- 
pressions which clearly reveal effects on performance of 
various parameters; examples of circuit design in terms of 
typical transistor specification. Paper 2970E. 


Versatile Transistor NOR Circuit, A.N.DeSAUTELS. Con- 
trol Eng v 7 n 5 May 1960 p 101-4. Design and operation of 
single module capable of performing all of logic or low level 
switching functions in control system, no matter how com- 


plex they may be; introduction of OR inverter, hybrid equiva- 
lent of this module. 


Temperature Effect. Temperature Effects and Stability Factor, 


A.W.CARLSON. Semiconductor Products v 3 n 1 Jan 1960 
p 25-9. Exponential variation of saturation current with 
temperature is given; effects of temperature change on com- 
mon-emitter input and output characteristics and on transfer 
characteristic; effects of various biasing arrangements on 
thermal stability indicated; factor is given that permits 
prediction of change in collector current with changes in 
temperature. 


Testing. See also Transistors—Reliability. 


Accelerated Ageing Experiment on Germanium p-n-p Alloy- 
Type Transistors, F.F.ROBERTS, J.C.HENDERSON, R.A. 
HASTIE. Instn Elec Engrs—Proe v 106 Pt B Supp n 17 May 
1959 p 958-63. Results of testing 660 transistors purchased 
to specification involving 100% initial testing; most of units 
ended their lives owing to excessive rise of collector leakage 
current; no significant correlation between life and initial 
value of collector leakage current was found, but positive 
correlation exists between deterioration of noise figure at 1 
ke and deterioration of leakage current. Paper 3008K. 


Application of Surface-Measurement Techniques to Transis- 
tors, J.R.A.BEALE, D.E.THOMAS, T.B.WATKINS. Instn Elec 
Engrs—Proe vy 106 Pt B Supp n 17 May 1959 p 1004-8. How 
method developed by authors for studying recombination sur- 
face of transistor can be applied to systematic study of 
surface treatment effects; practical details of apparatus and 
techniques used. Paper 3081K. 


Design of Apparatus to Measure Transistor Small-Signal 
Parameters, M.J.GAY. Instn Elec Engrs—Proc vy 106 Pt B 
Supp n 15 May 1959 p 550-4. Principles of measurement and 
methods of checking finished equipment; example of applica- 
tion of principles to design of equipment for measuring com- 
mon-base cut-off frequency. Paper 2956E. 


_ Determination of Thermal Impedance of Germanium Tran- 
sistors, G.P.LEROUX. Instn Elee Engrs—Proc yv 106 Pt B 
Supp n 17 May 1959 p 1146-9. How thermal impedance be- 
tween collector junction and stud of transistor can be 
analyzed into few elementary impedances, which it is possible 
to measure and calculate to rough approximation; method of 


checking these calculations, which can lead to improvement of 
design. Paper 31288. 


Durchfuehrung und Diskussion von Lebensdauer-Vergleichs- 
messungen an europaeischen NF-Transistortypen verschiedenen 
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Fabrikates, J.S.VOGEL, M.J.O.STRUTT. Archiv der Elek- 
trischen Uebertragung v 14 n 3 Mar 1960 p 121-31. Compara- 
tive life measurements of European AF transistors of dif- 
ferent manufacture; storage and operation life tests on six 
equivalent European germanium transistors; evaluation of 
test methods, with special attention to “ereep”’ of values to 


be measured, and to ‘“48-h ffect.’”’ i 
ee, ours effect.” 22 refs. (English 
Electric Analog of Heat Flow in Power T ist 
J.REESE, W.W.GRANNEMANN, J.R.DURANT. ATER 


Trans v 78 pt 1 (Communication & Electronics) n 45 Nov 
1959 p 640-3; see also abstract in Elec Eng v 79 n 4 Apr 
1960 p 297. Use of equivalent T-section transmission line with 
lumped constants as analog of heat flow in alloyed-junction 
power transistors to facilitate study of instantaneous crystal 
temperatures under various pulsed conditions. Paper 59-776. 


Gauge for Precision Measurement of Thickness of Ger- 
manium and Silicon Wafers, D.BAKER. Instn Elec Engrs— 
Proc v 106 Pt B Supp n 17 May 1959 p 1168-70. In gage for 
use in transistor manufacture, and employing optical-lever 
principle, frictional restraint of moving parts is reduced to 
that of knife edge alone, thus ensuring good repeatability of 
reading with probe pressures of less than 3g; gage covers 
range 0-270u with overall accuracy of plus or minus 0.5u. 
Paper 2891E. 


Inexpensive Transistor Characteristic Curve Tracer for 
Laboratory, A.G.MecNAMARA. Can Electronics Eng v 4 n 9 
Sept 1960 p 40-3. Accurate curve tracer is completely passive, 
and functions in conjunction with any laboratory oscilloscope 
having X and Y signal inputs; most favorable display of 
characteristics is obtained if both K and Y channels of oscillo- 
scope have d-c response. 


Junction Transistor Measurement and Practical Standards, 
B.REICH, W.ORLOFF. Semiconductor Products v 3 n 3, 4 
Mar 1960 p 59-63, Apr p 39-40, 45-6. Measurement tech- 
niques and circuits required for specification and evaluation 
of junction transistors are discussed; in addition to basic 
measurements required on most transistors, specific techniques 
and circuits for vhf and uhf devices are covered. 


Measurement of Equivalent Circuit Parameters of Transis- 
tors at V.H.F., M.B.DAS, A.R.BOOTHROYD. Instn Elec 
Engrs—Proe v 106 Pt B Supp n 15 May 1959 p 536-49. Simple 
technique for measuring current gain of transistors in magni- 
tude and phase, under near-short-circuit conditions, at fre- 
quencies up to 180 Mec; method involves determination of three 
relative voltage magnitudes from which magnitude and phase 
of current gain can be deduced; determination of parameters 
of complete HF equivalent-circuit of transistor for diffusion 
and drift transistors of essentially one-dimensional geometry. 
Paper 3077E. 


Measurement of Transistor Characteristic Frequencies in 
20-1000 Mc/s Range, J.BICKLEY. Instn Elec Engrs—Proe v 
107 pt B (Electronic & Communication Eng) n 33 May 1960 
p 3801-4. Apparatus for rapid determination of cut-off fre- 
quencies of transistors; accurate measurements at these fre- 
quencies are made possible by application of transmission-line 
techniques to method of comparing HF voltages which appear 
across small resistors connected to two leads of transistor; 
typical measurements. Paper 3206M. 


Measurement of Transistor Characteristics at Very High 
Frequencies, J.H.BAGLEY. Instn Elec Engrs—Proe v 106 
Pt B Supp n 17 May 1959 p 945-50. Evaluation of transistors 
suitable for use as small-signal VHF amplifiers; parameters 
governing behavior at very high frequencies; measurement 
techniques ; results of measurements at 100 Me on two types 
of VHF transistor. Paper 3019E. 


Methods of Sectioning and Etching Transistors for Micro- 
scopic Examination, D.BAKER. Instn Elec Engrs—Proec v 106 
Pt B Supp n 15 May 1959 p 442-4. Machine lapping and 
polishing methods for preparation of cross-sections which 
accurately reveal structure of transistor without themselves 
introducing significant damage; methods of etching polished 
cross-sections for microscopic examination, and information 
which may be obtained in this manner. Paper 2936E. 


Prediction of Storage Time in Junction Transistors, R.P. 
NANAVATI. IRE—Trans on Electron Devices v ED-7 n 1 Jan 
1960 p 9-15. In prediction of storage time it is necessary 
only to know storage time constant; several methods of 
measuring this parameter are compared theoretically and ex- 
perimentally ; single nonoscilloscope method is presented which 
holds out best promise for ability to predict storage time of 
very fast transistors. 


Radio-Frequency Measurements on Transistors, F.J.HYDE. 
Instn Elec Engrs—Proc v 106 Pt B Supp n 17 May 1959 p 
942-4, Measurement of internal current-gain operator, collector 
and emitter depletion-layer capacitances, ohmic base resistance 
of alloy-type diffusion and drift transistors. Paper 3127E. 


Rapid Sectioning of Transistors, J.E.HUGHES, S.RAT- 
CLIFFE. Instn Elec Engrs—Proc v 106 Pt B Supp n 15 May 
1959 p 451-3. Details of technique for rapid preparation of 
transistor sections for microscopic examination ; using methods 
described, large number of transistors may be examined in 
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time sufficiently short to allow application as means of pro- 
duction control. Paper 2864E. 


Sectioning and Fault Analysis of Junction Transistors, B.A. 
IDAVIS, D.L.LYNTON. Instn Elee Engrs—Proe v 106 Pt 
B Supp n 15 May 1959 p 445-50. Special techniques recently 
developed by authors to enable microsections to be readily 
made on HF p-n-p and p-n-i-p junction transistors; how 
large numbers of sections on routine basis were prepared 
using these techniques; typical faults found. Paper 2994E. 


Semi-automatic Transistor Testing Machine, E.MILLIS. IRE 
Nat Convention Ree v 7 pt 6 (Component Parts, etc) 1959 p 
19-24. Machine suitable for production use is described; up 
to 20 go, no-go tests may be performed, with max of 13 sort- 
ing categories; 20-bit temporary memory in form of punched 
eard is carried along with each transistor as it is moved down 
test line; sorting is done from information punched on card 
with mask and photocell; acceptable units or selected rejects 
are automatically removed from machine. 


Simplified Curve Tracer For Transistors and Diodes, C.J. 
CANDY. Electronics v 33 n 34 Aug 19 1960 p 68, 70. Stair- 
case waveform generator is described that supplies test tran- 
sistor with six values of base current during each cycle to 
develop family of curves; range switches provide for wide 
spread in test voltages and currents; four layer and tunnel 
diodes can also be checked; device is used in conjunction with 
miniature oscilloscope. 


Teplovye protsessy v ploskostnykh poluprovodnikovykh trio- 
dakh, I.A.POPOV. Radiotekhnika v 15 n 1 Jan 1960 p 72-7; 
see also English translation in Radio Eng v 15 n 1 1960 p 
101-12 Thermal processes in junction transistors; equivalent 
circuit study of stationary and transient processes; results of 
measurements on various types of Soviet transistors; method 
makes use of known variation of reverse collector current 
with junction temperature. 


Transistor Module Testing, J.E.MONAHAN. Sylvania Tech- 
nologist v 12 n 38 July 1959 p 87-8. New Method of testing 
circuits packaged into small modules for digital computers; 
circuit module tester for MOBIDIC computer. 


Transistorized Equipment for Measuring Transistor Fre- 
quency Response, B.REICH, W.ORLOFF. Semiconductor Prod- 
ucts v 3 n 8 Aug 1960 p 388-41. Transistor oscillator and 
small-signal RF amplifier form basic elements of system de- 
seribed; characteristic chosen to represent frequency response 
is frequency at which current gain is unity; although equip- 
ment is capable of indicating frequency responses in 
excess of 1000 mec/sec, actual frequency used by test unit does 
not have to exceed 100 me/sec. 


Variation with Temperature of Distribution Coefficient of 
Indium in Germanium, M.A.LEE. Solid-State Electronics v 1 
n 3 July 1960 p 194-207. Relationship is derived for alloyed- 
junction transistor giving solid solubility of emitter material 
(indium) in base crystal (germanium) in terms of slope of 
plot of reciprocal current gain vs emitter current; measure- 
ments were carried out on batches of transistors alloyed at 
temperatures in range 850-805 C. 26 refs. 

Zagadnienia termiczne w tranzystorach mocy, T.JANICKI. 
Rozprawy Elektrotechniczne v 6 n 1-2 1960 p 107-22. Tem- 
perature problems in power transistors; influence of thermal 
yesistances occurring between collector, junction, and air sur- 
rounding radiator, upon magnitude of admissible power dis- 
sipation in p-n-p germanium power transistors; dependence 
of these resistances on construction of transistor, dimensions 
of radiator and its surface treatment; method of measuring 
temperature and thermal resistances. 

TRANSIT PROJECT, See Satellites—Navigation Aids. 
TRANSITION METALS. See Metals and Alloys—Refractory. 
TRANSITS. See Surveying Instruments. 

TRANSLATING MACHINES 

Auto-Translation Effort Lacks Focus, P.MEANS. Missiles & 
Rockets v 7 n 2 July 11 1960 p 22-4. Summary of conclusions 
reached in House Space Committee’s report, ‘Research on 
Mechanical Translation ;’’ review of current programs carried 
on by six government agencies, including budgets. 

TRANSMISSION LINES. See Electric Lines. 

TRANSMISSIONS. See Automobile Transmissions; Gears; Hy- 
draulic Control and Transmission ; Locomotives, Diesel—Trans- 
missions; Motor Buses and Trucks—Transmissions; Torque 
Converters; Tractors—Transmissions. 


TRANSMITTERS. See Radio Transmitters; Television Trans- 
mitters. 
TRANSPONDERS. See Radar. 
TRANSPORTATION 
See also Air Transportation; Aircraft, Transport; Auto- 
mobiles; Cableways; City Planning; Motor Transportation ; 


Motor Truck Transportation; Railroads; Street Traffic Con- 
trol; Subways; Traffic Surveys; Waterway Transportation. 


Analyzing and Projecting Travel Data, W.S.SMITH. ASCE— 


Proc v 86 (J Highway Div) n HW2 June 1960 pt 1 Paper n 
2513 p 1-14. Projections of travel trends and desires are essen- 
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tial for good transportation planning; use of new method for 
determining proper projections in Washington, DC, metro- 
politan area; aspects of city planning, sociology, economics, 
and civil engineering have been coordinated with traffic 
engineering technology in this study to evaluate several pos- 
sible transportation plans. 

Common-Carrier Passenger and Freight Services Available 
to Communities on Interstate Highway System, A.K.BRAN- 
HAM, F.K.BANKS. Pub Roads v 30 n 12 Feb 1960 p 276-82. 
Results of survey conducted by Bureau of Public Roads in 
1958: common-carrier passenger service included that by 
highway, railway, airway, and waterway; freight service in- 
cluded same modes of transportation and service by crude 
petroleum pipeline and petroleum product pipeline. 

Developing Alternative Urban Transportation Systems, W.R. 
McCONOCHIE. ASCE—Proc v 86 (J Highway Div) n HW1 
Mar 1960 pt 1 Paper n 2417 p 47-64. Principles of urban 
transportation applying to most large cities were revealed by 
comprehensive study of highway and transit needs of Metro- 
politan Washington; paper is based on civil engineering 
studies and discusses costs, advantages and disadvantages of 
auto-dominant, all-bus, all-rail solutions; recommended plans 
for Washington, DC. 

Engineering View of Public Transit, J.C.KOHL. ASCE— 
Proce v 85 (J City Planning Div) n CP2 Dec 1959 Paper n 2309 
p 43-7. Deseription of five divergent views of public transit; 
only comprehensive plans developed by civil engineers, firmly 
grounded in planning, offer hope for effective use of mass 
transportation in modern urban evolution. 


Long-Range Mass Transit Plan for National Capital Region, 
R.A.KEITH. Traffic Quarterly v 14 n 1 Jan 1960 p 5-25. 
Transportation plan for Washington, DC, includes design for 
future land use development, estimate of future traffic move- 
ments, and long range programs of highways and mass transit 
for region; plan features network of freeways and express 
parkways, new kind of fast, comfortable transit service from 
suburbs through city into downtown; arterial streets and 
highways extensively improved, and expanded and improved 
local transit service on arterial and local streets; finances 
and organization. 

Metals and Alloys in Transport. Tisco (Tata Iron & Steel Co, 
India) v 7 n 4 Oct 1960 p 285-840. Special issue presents fol- 
lowing articles: Metals for Transport, J.S.VATCHAGANDHY, 
285-983; Some Problems of Corrosion in Transport, V.G. 
PARANJPE, 294-308; Wear in Transport, H.R.SRAO, V.G. 
PARANJPE, 309-19; Metallurgy of Bicycle, :S.VISVA- 
NATHAN, 320-8; Metals and Alloys in Automobiles, A.B. 
CHATTERJEA, 329-40. 105 refs. 

Need for New Concept of Rapid Transit, N.KENNEDY, 
W.S.HOMBURGER. SAE—Paper n 210C for meeting Aug 16- 
19 1960 18 p; see also abstract in SAE—J v 68 n 9 Sept 1960 
p 134. Influence of transportation on past and _ present 
growth of American cities and reasons why present concepts 
of rapid transit do not seem to be suited to urban growth, to 
serve present and future urban populations; study being 
conducted by Chicago Transit Authority on feasibility of 
system that allows manual operation of vehicles as single 
units in low density surburban residential areas and auto- 
matic operation, possibly in trains, in high-density central 
cities. 

Passenger Data for Urban Transportation Planning, N. 
CHERNIACK. ASCE—Proe v 85 (J Highway Div) n HW4 
Dec 1959 pt 1 Paper n 2275 p 37-54. To aid planning and to 
solve transport problems, analysis of changes in passenger 
travel in section of New York-New Jersey metropolitan dis- 
trict are examined for 1948-58 decade; it is shown that if 
communities wish to take advantage of economies of existing 
mass transit on rails, redevelopment of employment sites in 
areas where mass transit would be more attractive than auto- 
mobile, should be encouraged. 


Rapid Transit: Present and Future, W.S.HOMBURGER. 
Traffic Quarterly v 14 n 2 Apr 1960 p 174-88. Characteristics 
and capabilities of rapid transit systems and future proposals; 
among latter are suspended trains, either monorail or duo- 
rail, ‘‘aerial transit,’’ consisting of rubber-tired trains opera- 
ting in concrete channels either as single vehicles or trains; 
freeway express buses with exclusive roadways; disadvantages 
of rapid transit system proposed for St. Louis; new transit 
vehicle, “A/C Bus’’, studied by CTA, adaptable to both auto- 
matic and conventional bus operation may be solution to 
urban transit problem. 


San Diego Transportation Planning Studies, E.M.HALL. 
ASCE—Proe v 85 (J City Planning Div) n._ CP2 Dec 1959 
Paper n 2306 p 11-27. Concepts and administrative organiza- 
tion of San Diego, Calif continuing urban transportation 
planning program; examples demonstrate approaches to co- 
ordinated solution of transportation problems; necessity for 
cooperation between all levels of government and agencies 
concerned is emphasized. : 

Transit Faces Future, W.S.RAINVILLE, Jr. Traffic Quarterly 
v14n2 Apr 1960 p 238-47. Results of survey, made among 
transit operating companies, summarizing steps undertaken 


TRANSPORTATION—Continued 
and programs for improving services for traveling public ; 
elimination of feeder and shuttle services, and substitution of 
direct services from residential areas to downtown, improved 
headways, and travel time; improvement projects on rapid 
transit systems in New York, Chicago, Philadelphia, Boston 
and Cleveland resulted in elimination of bottlenecks and 
increased capacity of various systems for rush-hour movements. 


TRASS CEMENT. See Concrete Aggregates. 

TRAVELING CRANES. See Cranes—Traveling. 

TRAVELING WAVE TUBES. See Electron Tubes—Traveling 
Wave. 

TRAWLERS. See Fishing Vessels. 

TREMIE CONCRETE. See Concrete Construction—Underwater. 

TRENCH DIGGING MACHINES. See Earthmoving Machinery. 

TRIANGULATION. See Surveying—Triangulation. 

TRICKLING FILTERS. See Sewage Filters—Trickling. 

TRIGATRONS. See Dielectries—Breakdown; Electric Switch- 
gear. 

TRINISTORS. See Transistors—Switching. 

TRINITROLUENE. See Explosives. 

TRIODE TUBES. See Electron Tubes—Triode. 

TRITIUM. See Heavy Water; Hydrogen; Radioactive Materials. 

TRONA. See Salt; Shaft Sinking; Soda Products. 


TROPICAL ENGINEERING. See Materials Testing—Nonde- 
structive; Photographic Film—Storage. 


TRUCKS. See Industrial Trucks; Motor Trucks. 


TRUSSES 

See also Bridges, Steel; Roofs—Concrete; Structural De- 
sign; Wooden Construction. 

Analysis of Continuous Trusses by Carry-Over Moments, 
J.J.TUMA. ASCE—Proce v 85 (J Structural Div) n ST10 Dec 
1959 pt 1 Paper n 2314 p 27-53. Procedure for analysis of con- 
tinuous trusses subjected to stationary or moving loads; 
depth of truss may be constant or variable; procedure is 
successive approximation which may be carried out to desired 
degree of accuracy; one starting value is computed at each 
support, and continuity is established by means of carryover 
factors only; numerical examples. 


Trussed Rafters, E.G.STERN. Military Engr v 52 n 3846 
Mar-Apr 1960 p 114-16. Survey of types of rafters, developed 
for mass production and prefabrication in lumber yard or at 
building site, comprising 2x4’s and 2x6’s assembled by 
variety of fastener systems, and including: folding rafters 
of W design, templin truss-lock, template, H-brace, Sanford 
griplate, gang nail, barbgrip and all-nailed trusses; advantage 
of trusses are that they reduce construction costs. 


Vierendeel Bents with Nonprismatic Members, S.L.LEEK, F.P. 
WIESINGER. ASCE—Proc v 85 (J Structural Div) n ST10 
Dec 1959 pt 1 Paper n 2321 p 55-74. Inclined chord bents with 
members of variable section are analyzed by means of modi- 
fied moment-distribution procedure in which equilibrium be- 
tween internal forces in chord members and external forces 
is maintained throughout entire distribution operation; solu- 
tion is obtained directly with aid of relatively simple expres- 
sions for fixed-end moments, stiffmesses and carryover factors. 


TUBE MILLS. See Rolling Mill Practice; Rolling Mills; Tubes 
—Manufacture. 


TUBES 


See also Cylinders; Heat Exchangers; Oil Field Equipment 
—Tubular Goods. 

Large-Scale Crumpling of Thin Cylindrical Columns, A. 
PUGSLEY, M.MACAULAY. Quarterly J Mechanics & Ap- 
plied Mathematics v 13 pt 1 Feb 1960 p 1-9. When very 
thin metal tube of cylindrical section is compressed between 
parallel platens, its walls tend to buckle in and out to form 
diamond pattern of deformation around tube; behavior of 
such tubes when compression is continued to cause large 
scale crumpling of tube walls is considered; nature and 
mode of crumpling is examined; expression for load required 
to effect crumpling is obtained. 


Thin-Walled Circular Cylinder Subjected to Concentrated 
Radial Loads, L.S.D.LMORLEY. Quarterly J Mechanics & 
Applied Mathematics v 13 pt 1 Feb 1960 p 24-37. New equa- 
tion used to obtain expression for radial displacement and 
resultants in infinitely long cylinder; method of numerical 
approximation presented which enables calculations to be 
carried out with rapidity and yet retaining accuracy usually 
associated with Fluegge’s equations. 


Aluminum. See Aluminum and Alloys—Extrusion; Electric 
Lines —Poles and Towers; Heat Exchangers—Manufacture ; 
Pipe, Aluminum; Tubes—Manufacture. 


Bending. See Aircraft Materials—Tubing; Bending Machines; 
Presses; Waveguides—Manufacture. 


Cleaning. See Metals Cleaning—Ultrasonic. 
Columbium. See Tubes—Manufacture. 
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Copper. See Copper and Alloys—Continuous Casting; Furnaces, 
Heat Treating; Steam Condensers—Corrosion ; Tubes—Manu- 
facture. 

Copper-Nickel. See Steam Condensers. 

Corrosion. See Boiler Corrosion and Deposits ; 
Wells—Corrosion; Stainless Steel—Corrosion. 

Creep. See also Tubes—Stresses ; Tubes—Testing. 

Creep Rupture Tests for Design of High-Pressure Steam 
Equipment, E.A.DAVIS. ASME—Trans—J Basic Eng v 82 
Ser D n 2 June 1960 p 453-61. Indexed in Engineering Index 
1959 p 1439 from Paper n 59-Met-14. 

Design of Pressurized Cylinders for High-Temperature 
Applications, J.F.TRAEXLER. ASME—Trans—J Basic Eng v 
82 Ser Dn 2 June 1960 p 477-81. Indexed in Engineering 
Index 1959 p 1439 from Paper n 59-Met-8. 

Steady Creep of Tube Under Combined Bending and Internal 
Pressure, I.FINNIE. ASME—Trans—J Basic Eng v 82 Ser 
Dn 2 June 1960 p 462-4. Indexed in Engineering Index 1959 
p 1439 from Paper n 59-Met-5. 

Defects. See Tubes—Testing. 

Finishing. See Polishing—Electrolytic. 

Glass. See Glass Manufacture. 

Heat Transfer. See Heat Transfer—Tubes. 


Heat Treatment. See Furnaces, Heat Treating; Tubes—Manu- 


Natural Gas 


facture. 

Inflatable. See Tubes—Manufacture. 

Inspection. See Tubes—Testing. 

Manufacture. See also Broaching Machines; Furnaces, Heat 
Treating—Gas ; Heat Exchangers—Manufacture; Metals Draw- 


ing; Metals Testing—Surface; Plastics—Polycarbonates; Roll- 
ing Mill Practice; Welding Machines—Contyol. 


Application of Doughnut Rotary Furnace to Production of 
Seamless Steel Tubing, F.S.COLEMAN. Blast Furnace & Steel 
Plant v 48 n 2 Feb 1960 p 179-82. Shortcomings of roll down 
furnaces ; design of doughnut furnace employed by Ohio Seam- 
less Tube Division, Shelby, Ohio; zone heat control; rotary 
hearth characteristics; proper timing of charging of cold 
rounds, correct spacing on hearth and other requirements for 
successful operation of furnace. 


Davlenie metalla na instrument  truboelektrosvarochnogo 
stana, Yu.A.MEDNIKOV, G.Ya.GUN. Stal v 20 n 5 May 1960 
p 445-9; see also English translation in Stal in English n 5 
May 1960 p 355-8. Pressure of metal on tool in electric weld- 
ing tube mill; measurement of metal pressure on rolls and 
electrode of electric resistance weld tube mill has made it 
possible to establish optimum relationships between pressure 
parameters during welding and to derive equations for ap- 
proximate calculation of pressures during designing of weld- 
ing components. 


Determination of Length of Heating Focus in Electrical 
Roller-Butt Welding in Manufacture of Tubes, B.D.ZHUKOV- 
SKII. Welding Production (translation of Svarochnoe Proizvod- 
stvo) Oct 1959 p. 91-7. Two calculating systems for determin- 
ing length of weld focus at specified welding speed are de- 
seribed. 


Extrusion of Steel Tubes, J.W.R.NADEN. Iron & Steel 
Inst—J v 193 pt 3 Nov 1959 p 278-84, (discussion) v 195 pt 
3 July 1960 p 329-39; see also abstract in Iron & Steel v 32 n 
14 Dec 18 1959 p 664-6. Hot extrusion of steel tubes by direct 
method, using hydraulically operated horizontal presses; raw 
materials, billet preparation, heating of billets, and lubrica- 
tion of tools considered; advantages over other methods of 
hot working; reference made to tool steels and tool designs, 
and to some problems that arise. 


Form Tubing by Inflating Strip Makes Compact System 
that’s Easy to Install. Iron Age v 184 n 6 Aug 6 1959 p 88-9. 
Strip tubing shipped as ribbon and inflated at point of use 
will soon be on market; has many possibilities in construction, 
electric power distribution, communications, rockets, and mis- 
siles; can be inflated by hydraulic or air pressure; may be 
used to provide corrosion resistant liners for variety of pipe 
lines, for food packaging, and many small diam applications ; 
truck load of tubing, reduced to volume of orange crate, indi- 
eates reduction in shipping space. 


Good Forming and Welding Procedures Make Precision 
Zircaloy Tubes, H.MEREDITH. Am Mach/Metalworking Mfg 
vy 104 n 11 May 30 1960 p 96-8. Methods established by Airline 
Welding & Engineering, Hawthorne, Calif in project under- 
taken for GE; Zircaloy-2 shells formed by 4-step press brake 
operation and then slit milled to close dimensions required for 
special tubes; Tig welding procedure; mixture of helium and 
argon worked better than argon alone as shielding gas; weld 
“jyoned out’? with planisher and internal stresses relieved by 
cold working. 


Historicky vyvoj a soucasny stav teorie derovaciho pochodu 
pri vyrobe bezesvych trub valecovanim, B.POCTA. Hutnicke 
Listy v 14 n 10 Oct 1959 p 844-9. Historical development and 
present state of theory of piercing operation in manufacture of 
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rolled seamless tubes; design of piercing rolls and mandrels 
requires knowledge of various stresses set up and their in- 
fluence on flow of material; through experience certain 
principles have evolved which control design and dimensions 
of equipment used. 


Importance of Annealing Process in Non-Ferrous Tube 
Production. Sheet Metal Industries v 37 n 400 Aug 1960 p 601- 
4, 616. Details of works procedure at Scovill Manufacturing 
Co, New Milford, Conn; brass or cupro-nickel tubing proc- 
essed in two atmosphere controlled, continuous roller hearth 
annealing furnaces; finish annealing in precision controlled 
9000 lb per hr capacity, automatic annealing furnace; inter- 
mediate annealing; pointing; tube pickling. 


_ Large Diameter Tubes, O.TEDDER. Iron & Steel v 32 n 13 
Dec 1959 p 578-9. Experience of Chelyabinsk tube works in 
Soviet Union indicated that manufacture of 17.33 in. diam 
tubes on large hydraulic presses has many advantages over 
earlier method of rolling on rotary presses; new method 
enables 220% increase in productivity of labor to be effected, 
and manufacture of longer (39 ft instead of 19 ft) and more 
accurate tubes; operation of three new presses installed for 
production of tubes. 


Manufacture and Uses of Rigid Metallic Conduit and Elec- 
trical Metallic Tubing, C.T.FLACHBARTH. Wire & Wire 
Products v 35 n 7 July 1960 p 859-60, 920-1. Description of 
methods employed by Walker Bros, Conshohocken, Pa in pro- 
duction of steel conduit; galvanizing operations; making 
aluminum and copper alloy conduit; production and use of 
electrical metallic tubing. 


Opyt proshivki i vytyazhki trub na trekhvalkovom stane, 
S.P.GRANOVSKII, G.S.MAIZELIS, N.V.MEKHOV. Stal v 
19 n 12 Dee 1959 p 1105-8; see also English translation in 
Stal in English n 12 Dec 1959 p 908-11. Piercing and elongat- 
ing tubes in three-roll mill; combined process of piercing and 
elongating developed which not only improves quality of in- 
ternal surface of tubes, but also considerably reduces varia- 
tion in wall thickness produced during piercing in three-roll 
mill; at same time thick-walled tube can be produced with 
reasonable dimensional accuracy in one operation. 


Prispevek k otazce vyroby normalisovanych olejarskych 
trubek N 80 z manganove oceli, RLSEJNOHA, L.PROCHAZKA. 
Hutnicke Listy v 14 n 7 July 1959 p 569-73. Contribution to 
methods of manufacture of normalized Mn steel tubes N80, 
for oil industry; accelerated cooling with air stream neces- 
sary, to maintain prescribed yield point for large diameter 
and wall thickness tubes; for larger diameter and wall thick- 
nesses which transform with only slight super-cooling, notch 
toughness cannot be guaranteed when tubes are used at lower 
operating temperatures; notch toughness greatly improved 
if tubes are tempered after hardening. 


Production of Convoluted Thin-wall Tubes, S.C.POULSEN. 
Machy (Lond) v 97 n 2490 Aug 3 1960 p 248-57. Methods and 
equipment employed by Accles & Pollock, Birmingham, Eng- 
land, in production of annularly convoluted and helically con- 
voluted tubes, and semi-flexible tubes; setups and forming 
operations described. 


Proizvodstvo trub bol’shikh diametrov iz stali 19G, A.M. 
GARAGULYA. Stal v 20 n 4 Apr 1960 p 346-50; see also Eng- 
lish translation in Stal in English n 4 Apr 1960 p 276-9. 
Production of large diameter tubes from type 19G steel; im- 
portance for national economy of successful development of 
production of high grade large diameter tubes by submerged 
are welding method with use of NA-60 flux, from plates of 
relatively cheap, type 19G instead of type 14KhGS steel. 


Proshivka v stane vintovoi prokatki s tremya privodnymi 
valkami, P.K.TETERIN, Yu.F.LUZIN, I.E.MUSORINA. Stal v 
19 n 12 Dec 1959 p 1102-5; see also English translation in 
Stal in English n 12 Dec 1959 p 906-8. Piercing in cross roll- 
ing mill with three driven rolls investigated; advantage of 
method as compared with piercing in two-roll mill, is absence 
of axial rupture of billet and prevention of formation of 
laminations on internal surface of shells. 


Rozsirovani trub, E.STRESKA. Hutnicke Listy v 14 n 10 Oct 
1959 p 856-60. Expanding of tubes; survey of methods for 
expanding, expanding with cross rolling, expanding by use of 
expanding chuck, drum expanding, and other special tech- 
niques, technology of manufacture and application of expanded 
tubes. 

Spiral Mill Welds Variety of Tubing. Am Mach/Metalwork- 
ing Mfg v 104 n 6 Mar 21 1960 p 114-15; see also Welding 
Engr v 45 n 3 Mar 1960 p 42-3. New small tube mill and h-f 
welder (see its description in Engineering Index 1959) can 
turn out 3-in. tubing (0.009 in. wall thickness) at 150 fpm, 
and handle material thicknesses ranging from 0.004 to % in.; 
good results obtained with both ferrous and nonferrous metals, 
including aluminum, copper, Zircaloy, etc; short setup time re- 
quired for changing from one size of tubing to another; h-f 
current flowing between contacts and bottom of V heats point 
edges to welding temperature. 

Tube Manufacture in Rarer Metals, C.J.C.-CASHMORE, A.G. 
HARPER. Metal Industry v 96 n 22, 23 May 27, 1960 p 435-9, 
June 3 p 460-2. May 27: Tube drawing; details of producing 
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titanium and zirconium alloy tubes including extrusion, cold 
reducing, mandrel drawing, annealing, lubrication, and clean- 
ing and pickling. June 3: Fabrication of tantalum, columbium 
and vanadium tubes. 


Tube Rolling Techniques Are Changing, H.A.BACH. Petro- 
leum Refiner v 39 n 8 Aug 1960 p 104-8. Methods and tools 
prompted by higher temperatures and pressures of heat ex- 
change equipment; advantages, disadvantages and other fac- 
tors to be considered in design and operation of various tube 
rolling techniques. 


Vliyanie kinematiki stana kholodnoi prokatki trub na 
silovye usloviya protsessa, Yu.F.SHEVAKIN, F.S.SEIDALIEV. 
Stal v 20 n 6 June 1960 p 537-8; see also English translation 
in Stal in English n 6 June 1960 p 427-8. Effect of kinematics 
of tube cold rolling mill; change in kinematics with intro- 
duction of double rotation of tube, in advance of both back- 
ward and forward movements of stand, has made it possible 
to reduce forces of deformation, improve quality of tubes, and 
increase mill output. 


Vyroba bezesvych trubkovych oblouku tazenim za tepla, V. 
POPELAR. Hutnicke Listy v 15 n 8 Aug 1960 p 610-25. Pro- 
duction of bent seamless tubing by hot drawing; basic form- 
ulas derived for calculation of required tube diameter and 
length, and for calculation of other parameters necessary for 
controlled and continuous material flow in broaching region; 
corrugations or excessive wall thickening on inside of radius 
of curvature are discussed. 


Vyvoj uspornych austenitickych zarupevnych a nerezavejicich 
oceli CrMn pro vyrobu bezesvych trubek, F.POBORIL. Hut- 
nicke Listy v 14 n 10 Oct 1959 p 861-3. Development of 
economical austenitic stainless Cr-Mn steels for production of 
seamless tubes which require high temperature strength, and 
ability to withstand atmospheric conditions imposed by both 
superheated steam and combustion gases. 


Welded Tubes Slash Equipment Cost, E.W.ALLARDT. Chem 
Eng v 67 n 7 Apr 4 1960 p 135-8. New methods of manufac- 
turing electric-resistance-welded pressure tubing (carbon steel, 
not alloys) and advanced techniques in process and quality 
control; resulting welded product has following qualifications: 
uniform dimensions, uniform physical properties, and easy 
workability; product also meets strength specifications and 
costs less; photomicrographs. 

Nickel. See Tubes—Standards. 


Plastic. See also Hydraulic Control and Transmission; Plastics 
—Extrusion. 


Machined Nylon Tubing Doubles Expansion Arbor Range. 
Tooling & Production v 25 n 9 Dee 1959 p 39-40. Production 
costs held to minimum at A & C Engineering Co, Warren, 
Mich by machining nylon sleeve from Polypenco-nylon tubing ; 
5 in.ODx45% in.ID tubing cost is less than half that of solid 
nylon bar stock of same OD; tubing requires only light 
finishing cuts; finished nylon sleeves are used as bladder or 
diaphragm to transmit hydraulic pressure to split sleeve 
steel arbor. 


Photo-Transistor Dip Control Solves “Sticky” Plastics 
Problem, C.B.ANDERMAN. Instrument Soe America—J v 7 
n 3 Mar 1960 p 74-7. All-transistor photocell controllers de- 
veloped by Armstrong Cork Co for controlling droop of ex- 
truded plastic tubing so soft that it cannot be touched by hand. 


Rolling. See Heat Exchangers—Manufacture; Tubes—Manufac- 
ture. 


Scrap Reclamation. See Tubes—Steel. 


Seamless. See Tubes—Manufacture; Tubes—Steel. 
Standards. See also Pipe, Steel—Standards. 
Nickel and Nickel Alloys—Tube. Brit Standards Instn— 


Brit Standard n 3074 1959 19 p. Standard specifies require- 
ments for cold drawn and cold drawn and annealed tube for 
general purposes, in outside diameters of %, in. up to and 
including 8% in. in NA 11 nickel, NA 12 low carbon nickel, 
He 13 nickel copper alloy, NA 14 nickel chromium iron 
alloy. 


Steel. See also Aircraft Materials—Tubing; Nuclear Reactors 
—Materials; Pipe, Steel—Manufacture; Steel Structures— 
Tubular; Superheaters—Tubes; Tubes—Manufacture; Tubes 
Testing. 

Determinazione delle caratteristiche di una macchina per 
lo schiacciamento di rottami di tubo, R.RAIMONDI. Metal- 
lurgia Italiana v 52 n 2 Feb 1960 p 73-7. Determination of 
characteristics of press for crushing tube scrap; study made 
to determine feasibility of installing press for balling tube 
scrap and crop ends, to be used for charging electric furnaces. 


Die mechanischen EHigenschaften nahtloser Rohre aus Koh- 
lenstoffarmen Staehlen, V.KRAVCENKO. Stahl u Eisen v 79 
n 24 Nov 26 1959 p 1801-3. Mechanical properties of low 
carbon seamless steel tubes; variables investigated were 
chemical composition and steel melting process, tube manu- 
facturing process, heat treatment, and specimen direction; 
results tabulated. 

Die Oberflaechenrauheit bei warm und kalt gezogenen Stahl- 
rohren, H.MUEHLENWEG. Stahl u Eisen vy 79 n 24, 25 Nov 
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26 1959 p 1792-1800, Dee 10 p 1844-52. Surface roughness of 
hot and cold drawn steel tubes. Nov 26: Relation between 
processes of plastic deformation and surface changes; hot 
forming by Ehrhardt process and its effect on development of 
inner and outer surfaces of tubes. Dec 10: Factors affecting 
development of surfaces in cold drawing; summary. 


Untersuchung der Festigkeit von nahtlosen und laengsge- 
schweissten Rohren etc, E.A-CORNELIUS. VDI Zeit v 102 
n 16 June 1 1960 p 645-50. Investigation of resistance to 
alternating torsional stress of seamless (0.14% C) and longi- 
tudinally induction welded (0.08% C) steel tubes of equal 
tensile strength; experimental data reported show greater 
resistance of welded tubes; no cracks occurred in weld; be- 
havior of seamless tubes is ascribed to greater notch sensi- 
tivity of surface and unevenness of wall thickness. 


Stresses. See also Aircraft—Stresses; Plasticity ; Tubes—Steel ; 
Tubes—Testing. 

On Membrane State of Stress in Curved Circular Tube, 
A.KORNECKI. Research Council Israel—Bul v 6C n 8 Aug 
1958 p 197-200. Toroidal shell has singularity that computa- 
tions based on membrane theory result in indefinite values 
of stresses and/or strains at points on lines theta = O,pi, 
along which average curvature of shell’s mid-surface changes 
sign; since parts of toroidal shells are encountered in prac- 
tice, it is of interest to ascertain whether membrane state of 
stress is possible under any load; mathematical analysis 
using membrane theory. 


Steady-State Creep of Thick-Walled Cylinder Under Com- 
bined Axial Load and Internal Pressure, I.FINNIE. ASME— 
Trans—J Basic Eng v 82 Ser D n 3 Sept 1960 p 689-94. 
Equations for prediction of creep stresses and strain rates; 
analytical solution of equations, in closed form, is not pos- 
sible but numerical solutions to equations tabulated for 
various values of variables; relevance to tubes used in vertical 
position in number of high temperature applications. Paper 
59-A-57. 

Swaging. See Metals and Alloys—Forming. 
Tantalum. See Tubes—Manufacture. 
Testing. See also Steel Testing—Nondestructive. 


Choice of Frequency for Eddy-Current Tube Testing, F.R. 
BAREHAM. Brit J Applied Physics v 2 n 6 June 1960 p 
218-22. Test to detect faults in long metal tubes by passing 
tube through pair of short solenoid coils; simplification of 
practical problem is achieved by calculating distribution of 
circumferential eddy-currents induced by infinitely long 
solenoid coil in infinitely long nonmagnetic tube; choice of 
frequency is considered and application to short coils is 
discussed. 


New Eddy Current Test for Tubing, B.B.BURD. Metal 
Progress v 77 n 4 Apr 1960 p 101-3. Small defects located 
in tubes by new testing setup which contains circuitry that 
filters out background interference; heart of new method is 
“Radac’’ multiple frequency electromagnetic unit; before 
system was put into regular production inspection, it 
processed over 1,000,000 ft of tubing, and consistently located 
defects of all sizes and types, both surface and subsurface. 

Teceni oceli u trubek pri triosem napeti, S.LESAK. Hut- 
nicke Listy v 14 n 10 Oct 1959 p 858-6. Creep of steel tubes 
upon triaxial stressing; specially built installation permits 
testing of tubes up to 100 mm diam, internally loaded up to 
150 atm, at temperatures up to 1000 C; program for de- 
termination of differences between uniaxial stressing of tube 
strips and triaxial stressing of tubes; creep resistance com- 
pared with caiculated values. 


Ultrasonic Testing and Sorting of Welded Tubing, M.H. 
ALLARD. Automation Progress v 4 n 12 Dec 1959 p 396-9, 
401. Automatic test equipment for steel tubes; synchronized 


with saw, electronic equipment sorts tubes into two groups 
and marks position of flaws. 


Thickness Measurement. See also Gages—Thickness Measuring. 


URT-5 Ultrasonic Resonance Thickness Gage, I.N.ERMO- 
LOV, M.F.KRAKOVYAK. Measurement Techniques (Transla- 
tion of Izmeritel’naya Tekhnika) n 2 Feb 1959 p 93-7. Design 
and circuitry of indirect reading gage which can be used 
without scale-changing or resort to nomograms, and _ has 
relatively large range of thickness measured; special probes 


are provided for use in measurements on tubes of small 
diameters. 


Titanium. See Tubes—Manufacture. 
Vanadium. See Tubes—Manufacture. 
Welded Steel. See Electric Lines—Poles and Towers. 
Welding. See Tubes—Manufacture. 
Zirconium. See Tubes—Manufacture. 
TUBES, X-RAY. See X-Ray Tubes. 
TUBULAR BARGES. See Barges—Tubular. 
TUFFTRIDE PROCESS. 
TUGBOATS 

See also Shipbuilding. 


See Steel Heat Treatment—Nitriding. 


Diesel. 
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Modern Harbour Tug Design, P.GRIEG. Motor Ship v 40 
n 475 Feb 1960 dD 436-9. Factors affecting efficient design are 
surveyed, and design bases suggested; relation of bollard pull 
and ©ngine output; location of towing hook, and methods for 
obtaining satisfactory steering qualities and maneuverability ; 
merits of various propellers including Voith Schneider type 
and propeller in Kort nozzle rudder; hull lines and stability ; 
reference to design of diesel tug Titan, built by Bolsones 
Verft for Det Bergenske Dampskibsselskab. 


Propellers and Power in Towboat Preliminary Desi may LC. 
VIBRANS, Jr. Mar Eng v 65 n 3 Mar 1960 p 83.4, 160. 
Relationship of thrust speed, propeller diameter and power 
is developed, and used to show benefit of large diameter pro- 
pellers ; conclusion is that tug should be small to add little 
resistance to tow, and _ fitted with large diameter propeller 
to use engine power efficiently ; data are provided for assess- 
ing various choices of power and propeller diameter. From 
paper before Soc Naval Architects & Mar Engrs. 


Tug Design and Development, R.BEATTIE. Motor Ship v 
40 n 475 Feb 1960 p 446-8. Effect of higher powered diesel 
machinery on tug design and performance; consideration of 
whether 20-ton-pull tug is essential, safe and effective; factors 
in power description, with example showing indicated horse- 
power and brake horsepower comparison for steam and diesel 
tugs; problems in engine room design for diesel machinery ; 
survey of tugs with Kort nozzles and special hull forms. 


See also Motor Boats—Diesel. 


Design Features of Towboat Superior, J.L.GOLDMAN. 
Mar Eng v 65 n 10 Sept 1960 p 88-90; see also similar un- 
signed article in Rivers & Harbors v 45 n 10 Oct 1960 p 26. 
Built by Superior Boat Works for Dixie Marine Corp opera- 
tion; length 130 ft, breadth 387 ft, depth 11 ft, normal 
operating draft 8 ft; hull is subdivided by five watertight 
transverse bulkheads, as well as two longitudinal bulkheads 
forming wing tanks; two 16-cyl General Motors diesel 
engines are each rated 1600 bhp at 750 rpm. 


890-BHP Harbour Tug ‘“Plumgarth’”. Motor Ship v 41 
n 477 Apr 1960 p 41. Built by W.J. Yarwood & Sons of 
R. & J.H. Rea, Ltd, for service in Avonmouth Docks; length 
oa 95 ft, breadth molded 23 ft 6 in., depth molded 12 ft, 
gross register 180 tons; tug is intended for ship handling 
by tow rope or by pushing, bow being of special form for 
latter ; 8-cyl Ruston engine is rated 890 bhp at 430 rpm. 


First Mirrlees ““K’? Engine on Thames. Mar Engr & Naval 
Architect v 82 n 1001 Dec 1959 p 440-1; see also Shipbldr & 
Mar Engine-Bldr v 66 n 623 Dec 1959 p 680-1. Sun XXI was 
built by Philip & Son Ltd for W.H.J.Alexander Ltd; length 
bp 100 ft, breadth molded 25 ft 6 in., depth molded 12 ft 
8 in.; 6-cyl Mirrlees engine has continuous rating of 1400 
bhp at 875 rpm and can deliver 1610 bhp at 400 rpm. 

First Push Towboat on Hudson. Rivers & Harbors v 45 n 7 
July 1960 p 18-21. Twin screw vessel Rockland County, built 
by Dravo Corp for Cornell Steamboat Co, will push various 
sizes of tows ranging up to and above 20 barges; all welded 
steel hull measures 105 ft by 30 ft by 11 ft 9 in. depth at 
side, and has operating draft of 8 ft; two Fairbanks-Morse 
diesel engines develop 1800 hp. 

Hardworking Tug Speeds Seaway Project. Rivers & Harbors 
vy 44 n 12 Dee 1959 p 24-5. Built by Jackson Shipyard for 
Merritt-Chapman & Scott Corp, Flo W is designed for 
dredging and salvage duty; length 95 ft, beam molded 26 ft, 
depth amidships 12 ft 2 in., gross 212 tons; propulsion is by 
1600 hp General Motors diesel engine. 

Motor Tug with Two-Speed Gearbox. Shipbldg & Shipg 
Ree v 96 n 13 Sept 29 1960 p 405-6; see also Motor Ship 
v 41 n 483 Oct 1960 p 322; Mar Engr & Naval Architect v 
83 n 1013 Nov 1960 p 481-2; Shipbldr & Mar Engine-Bldr v 
67 n 635 Nov 1960 p 624-6. Weather Cock of 165 tons gross, 
built by Cammell Laird & Co for North West Tugs Ltd; 
length oa 95 ft 1 in., molded breadth 24 ft, draft 9 ft 9 in.; 
6-cyl Ruston engine develops 1050 bhp at 500 rpm. 

MV America—New ‘Most Powerful” Towboat. Mar Eng 
vy 65 n 13 Dec 1960 p 68-9; see also Rivers & Harbors v 45 
n 11 Nov 1960 p 24-6. Built by St Louis Shipbldg & Steel 
Co. for Federal Barge Lines, America is 184 ft long, has 
beam of 58 ft and depth of 12% ft; four Cooper-Bessemer 
diesel engines are rated at 9000 hp; comparisons are made 
with sister tug United States, which preceded America. 


New Berthing Tug for Growing Port. Rivers & Harbors v 
44 n 12 Dec 1959 p 20-2. Tugboat Everglades, built by John 
E. Matton & Son, for Port Everglades Towing Co, is 
designed for easy handling in confined areas of small harbor ; 
length oa 89 ft 4 in., molded breadth 25 ft, molded depth 
11 ft 10 in.; main propulsion engine is 1800 hp GM 16-5670, 
2-cycle diesel; notes on fire fighting equipment, which was 
required to be adequate for fighting both ordinary and oil 
fires. 

New England’s Largest Docking Tug. Mar Eng v 65 n 3 
Mar 1960 p 74-5; see also Rivers & Harbors v 45 n 3 Mar 
1960 p 22-3. Roger Williams of 337 tons, built by Blount 
Marine Corp for Providence Steamboat Co, is designed with 
bollard pull of 50,000-lb and free running speed of 12% 
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knots; length 100 ft, beam 26 ft, draft 12 ft; Fairbanks- 
Morse diesel engine develops 1800 hp. 


New Towboats Joins US Steel’s River Fleet. Rivers & 
Harbors v 45 n 4 Apr 1960 p 25. Built by Hillman Barge & 
Construction Co, John H. Eliott joins fleet of 11 boats 
handling more than 12,000,000 tons of cargo per yr, 98% 
being coal for Clairton Work’s coke ovens; length is 118 ft, 
breadth 27 ft, depth 8 ft 6 in., draft 6 ft 9 in.; six balanced 
rudders of all welded steel construction are used; power is 
from two Superior engines developing 533 bhp at 750 rpm. 


New Tugboat for Harbor, Coastal and Canal Service. Rivers 
& Harbors v 45 n 4 Apr 1960 p 14-17. Built with long, narrow 
bow to fit deep notch of 20,000 bbl barge, Chemung was built 
by Ira S. Bushey & Sons for Spentonbush Fuel Transporta- 
tion Co; length 90 ft, breadth 25 ft, depth 12 ft; 10-cycle 
Fairbanks-Morse engine is rated at 1800 hp. 


New Tugboat Serves New York Dock Railway. Rivers & 
Harbors v 45 n 5 May 1960 p 17-19. Brooklyn, which re- 
places steam vessel of same name, was built by Jakobson 
Shipyard; length 105 ft, breadth 26 ft, depth 13 ft 8 in.; 
12-cyl General Motors (Cleveland) diesel develops 1200 shp; 
tug is in service towing carfloats between terminals of New 
York Dock Ry and waterfront terminals of all trunk lines 
entering port of New York. 


Oceangoing Tugs for Poland, R.F.SERBUTT. Shipbldg & 
Shipg Rec v 4 n 19 Dee 17 1959 p 609-10. Information on 
similar vessels Eol and Jantar, built by Charles Hill & Sons 
for Polish Salvage Co of Gdynia; length bp 197 ft, breadth 
39 ft, depth 19 ft; dwt including 250 tons of fuel 450 tons; 
speed running free 1514 knots; two 7-cyl National engines 
are each rated 1750 bhp at 333 rpm, or 1575 bhp under 
tropical conditions. 


Old Name for New Tug. Rivers & Harbors v 45 n 10 Oct 
1960 p 18-20. Built by Albina Engine & Machine Works for 
Oahu Railway & Land Co, twin screw tug Mikimiki will 
handle deep-sea vessels and barges in Hawaiian harbors, and 
run tows inter-island and to mainland and Japan; length 
106 ft, breadth 28 ft 6 in., depth 15 ft 6 in., gross 235 tons; 
two Fairbanks-Morse engines develop 800 bhp each at 1720 
rpm. 

Powerful New Boat Out-Pulls and Out-Maneuvers Other 
Tugs. Rivers & Harbors v 45 n 1 Jan 1960 p 20-3. Dravo 
Pioneer, for harbor and seagoing service, was built at Dravo 
Corp Wilmington Yard and is operated on charter by Dalzell 
Towing Co; with shrouded propeller design, bollard pull 
ahead is 55,000 lb and astern 34,000 lb; two backing rudders 
provide 100% steering control when going astern; length is 
100 ft, breadth 27 ft, draft 12 ft; GM diesel engine delivers 
1600 shp continuous at propeller speed of 202 rpm. 


Pusher Tug with Movable Wheelhouse. Shipbldg & Shipg 
Rec v 95 n 5 Feb 4 1960 p 141-2. To obtain clear view ahead 
while pushing long line of barges and also to be able to 
pass under low bridges, wheelhouse of Sandra Marie may be 
raised or lowered by hydraulic power; tug was built for 
S. & S. Towing Co inland waterway service in United States; 
hull length is 85 ft, breadth 26 ft, depth 9 ft 6 in.; propul- 
sion is by 6-cyl Kahlenberg diesel engine rated 700 bhp at 
350 rpm. 


Small Boat Does Big Job. Rivers & Harbors v 44 n 9 Sept 


1959 p 20-1. Dolomite, blunt-bow, scow-shaped tugboat of 
17 tons displacement was built for Trap Rock Corp by 
Jakobson Shipyards; tug handles from 16 to 25 barges; 


length is 34 ft 6 in., beam 11 ft; each of two Caterpillar 
D318 diesel marine engines develops 90 hp. 


Socony’s Versatile New Tug. Rivers & Harbors v 45 n 8 
Aug 1960 p 22-3. Mobile 8, built by Ingalls Shipbldg Corp, 
has been added to Socony Mobile inland fleet for vessel 
berthing service and barge operations in confirmed and 
shallow waters; length oa 89 ft 9 in., beam molded 25 ft 6 
in., depth 12 ft 6 in.; 16-cyl General Motors diesel engine 
develops 1600 hp. 


Stackgarth. Shipbldr & Mar Engine-Bldr v 67 n 624 Jan 
1960 p 41-3; see also Shipbldg & Shipg Rec v 94 n 18 Dec 
10 1959 p 577-8; Rivers & Harbors v 45 n 2 Feb 1960 p 
24; Motor Ship v 40 n 473 Dec 1959 p 307-8. Stackgarth, built 
by Richard Dunston Ltd for R. and J.H. Rea, Ltd, is first of 
four tugs for handling oil tankers in port; length oa 127 ft, 
breadth molded 28 ft 6 in., displacement 565 tons; British 
Polar main engine develops 1300 bhp at 300 rpm; fire fighting 
and salvage equipment is provided; plan. 

3,500-BHP Tug With Vee-Belt Transmission. Motor Ship 
vy 41 n 478 May 1960 p 80-1. Norwegian salvage tug-ice- 
breaker Herkules of 799 gross tons (length oa 53.8 m), built 
by A/S Mjellem & Karlsen for Norsk Bjergningskompagni 
A/S; four Deutz tubrocharged two-stroke engines, each de- 
velop 875 bhp at 650 rpm and each drive through Vulcan- 
Sinclair hydraulic clutch coupling, pulley wheel carrying 24 
vee-belts which supply drive to propeller shaft, driving 
Kamewa variable pitch propeller; engine room plans. 

Trials of Australian-Built Tug. Motor Ship v 40 n 4773 
Dee 1959 p 320-1. Warilla of 208.5 tons gross, built for 
Waratah Tug and Salvage Co, is first vessel from Adelaide 
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Ship Construction, Ltd; length oa 106 ft 2 in., breadth 
molded 26 ft 6 in., depth molded 13 ft 4%4 in.; 8-cyl National 
engine develops 1040 bhp for designed speed of 11144 knots; 
tables show principal scantlings and trial data; plan. 


Triple-Purpose Vessel for Copenhagen Port Authority. 
Shipbldg & Shipg Rec v 95 n 21 May 26 1960 p 682. Asa, 
built for Copenhagen Port Authority by Aarhus Flydedok Og 
Maskinkompagni A/S; in addition to serving as tug, vessel 
will be used as icebreaker and as fire float; length bp 56 ft 
1 in., breadth molded 17 ft, depth max 7 ft 6 in., speed 
81% knots; Voith-Schneider propeller is driven by 12-cyl 
General Motors diesel engine developing 270 bhp at 1600 
rpm. 


Tug/Tender for Southampton, M.S. “Gatcombe’’, G.W. 
TRIPP. Engineer v 210 n 5454 Aug 5 1960 p 243-4; see also 
unsigned article in Shipbldg & Shipg Rec v 96 n 7 Aug 18 
1960 p 205-7; Shipbldr & Mar Engine-Bldr v 67 n 633 
Sept 1960 p 536. Built by John I. Thornycroft & Co for Isle 
of Wight and South of England Royal Mail Steam Packet Co, 
for servicing liners and tankers; length oa 136 ft, breadth 
molded 32 ft, depth 14 ft 6 in., gross 512.9 tons; two 8-cyl 
Crossley engines have continuous rating of 900 bhp at 450 
rpm. 


Diesel Electric. Twin-Serew Diesel-Electric Tug ‘“‘Llanwern’’. 
Shipbldg & Shipg Rec v 96 n 3 July 21 1960 p 78-9; see 
also Engineer v 210 n 5451 July 15 1960 p 103. Built by P.K. 
Harris for Newport Dock service of British Transport Com- 
mission; 95-ft tug is, in most respects, of conventional 
design, but novel propulsion system provides bollard pull 
of 18 tons and free running speed of 12 knots; each of two 
8-cyl Lister-Blackstone diesel engines of 660 bhp is direct 
coupled to three field d-ec generator and power taken to 
Brust propulsion motor; diagram shows electrical layout. 


Ice Breakers. See Tugboats—Diesel. 

Towing Ropes. See Ropes. 

TUMBLING. See Metals Finishing—Barrel; Plastics—Finish- 
ing. 

TUNERS. See Television Receivers—Tuners. 

TUNG OIL. See Oils and Fats. 

TUNGSTATES. See Mineralogy—Tungstates. 

TUNGSTEN AND ALLOYS 


See also Cobalt Tungsten Alloys; Electron Tubes—Cathodes ; 
Gas Turbines—Materials; Metals, Rare and Minor; Metals 
and Alloys; Metals and Alloys—Refractory ; Mineral Industry 
and Resources; Nuclear Reactors—Materials; Powder Metal- 
lurgy—Tungsten; Tantalum Tungsten Alloys; Wire—Tung- 
sten; also all subject headings beginning with Tungsten. 


Activation Energy for Surface Migration of Tungsten in 
Presence of High-Electric Field, P.C.BETTLER, F.M.CHAR- 
BONNIER. Phys Rev v 119 n 1 July 1 1960 p 85-93. Meas- 
urement of activation energy for tungsten atom surface 
migration on crystal lattice structure, using field emission 
techniques; value of 2.44 plus or minus 0.05 ev/atom cor- 
rected for field effect gave 2.79 plus or minus 0.08 ev/atom. 


Annealing of Point Defects in Cold-Worked Tungsten and 
Influence of Impurities on Kinetics, L.A.NEIMARK, R.A. 
SWALIN. Met Soc of AIME—Trans v 218 n 1 Feb 1960 p 
82-7. Kinetics of ‘‘low-temperature’” recovery of electrical 
resistivity of both pure and specially doped cold worked 
tungsten wire studied at 250 to 450 C; 2-stage recovery 
process found in both materials with process change occurring 
at 325 C in undoped and at 375 C in doped tungsten; it is 
believed that strong interaction between impurity atoms and 
vacancies plays direct role in inhibiting recrystallization. 


Annealing of Worked Tungsten, F.O.JONES. J of Less- 
Common Metals v 2 n 2-4 Apr-Aug 1960 p 163-71. Structural 
changes occurring during annealing of worked tungsten were 
observed by transmission electron microscopy technique; it 
is suggested that method could be used for studying effect of 
additions on recrystallization process; observations are re- 
lated to brittleness of tungsten. 


Are Melting and Fabrication of Tungsten, S.J.NOESEN, 
J.R.HUGHES. Met Soe of AIME—Trans v 218 n 2 Apr 1960 
p 256-61. Several 4-in. diam tungsten ingots were are melted 
in vacuum or in hydrogen atmospheres; melting pressures, 
melt-off rates, effect of atmospheres, and other pertinent 
factors were examined; two of these ingots were extruded at 
1650 C; subsequently, forging and rolling carried out at 
lower temperatures; for 60% area reduction by rolling, 1-hr 
recrystallization temperature of 1250 C was obtained, which 
is considerably lower than those previously reported. 


Bemerkungen zu Rhenium-Wolfram-Legierungen, K.KIR- 
NER. Planseeberichte fuer Pulvermetallurgie v 7 n 3 Dec 
1959 p 117-19. Notes on rhenium tungsten alloys; tabulation 
of hardness and metallographically determined phases of 12 
tungsten electrode are melted Re-W alloys (0.90% W); two 
intermetallic phases were found; of these, sigma, having 
wide homogeneity range from 40-60%, has high hardness of 
1800 VPNaoo. 


TUNGSTEN AND ALLOYS—Continued 


Cylindrical Textures in Tungsten and Other Body Centered 
Cubie Metals, S.LEBER. Am Soc Metals—Preprint n 225 for 
meeting Oct 17-21 1960 17 p. X-ray diffraction patterns ob- 
tained which show evidence that cylindrical textures are 
normally formed during fabrication of wires from bec metals ; 
changes in character of texture which occur with increasing 
deformation or across section of wire have been determined 
for tungsten; cylindrical texture is intermediate structure 
which is converted into normal fiber texture by extensive 
deformation. 


Exploratory Investigation of Some Factors Influencing 
Room-Temperature Ductility of Tungsten, J.R.STEPHENS. 
NASA—Tech Note n D-304 Aug 1960 17 p. One of main 
factors limiting use of tungsten as structural material in 
advanced aircraft and missiles is its lack of ductility at room 
temperature; investigation of effects of electropolishing, 
surface grinding, and abrading electropolished surface with 
emery paper on ductility of wrought, sintered tungsten; re- 
sults show that surface roughness is important factor in- 
fluencing room-temperature ductility. 


High-Temperature Slip in Tungsten, S.LEBER, J.W.PUGH. 
Met Soe of AIME—Trans v 218 n 5 Oct 1960 p 791-3. Single 
crystals of tungsten deformed in tension at 3000 C; slip 
traces so formed on crystals were analyzed to determine 
apparent slip system; results indicate that deformation oc- 
curs in <111> direction on planes of maximum shear stress ; 
this determination agrees with early work of Taylor and 
Elam on other bee crystals at low temperatures. 


On Influence of Small Additions on Nonmetals and Metals 
on Sintering, Working and Mechanical Properties of Tungsten, 
H.BRAUN, K.SEDLATSCHEK. J of Less-Common Metals v 
2 n 2-4 Apr-Aug 1960 p 277-91. Carbon, boron, tungsten 
boride WeB, tungsten silicide ‘‘WsSiz”’, and Al, Be, Ti, Zr, 
Hf, Th, V and Cr used as additives; changes in as-sintered 
density and hardness, workability by hot rolling, hardness, 
transverse rupture strength and ductility of worked alloys 
determined and related to concentration of alloying elements ; 
effects of added elements considered in relation to formation 
of deoxidation products. 


Physical and Mechanical Properties of Tungsten and Tung- 
sten-Base Alloys, V.D.BARTH. Battelle Memorial Inst—DMIC 
Report 127 Mar 15 1960 60 p. Report presents data obtained 
largely from tensile tests; because of sensitivity of ultimate 
tensile strength and yield strength values to microstructural, 
compositional, and mechanical testing variables, caution is 
recommended in use of properties data for tungsten. 58 refs. 


Subecrystals in Large Vapour-Grown Crystals of Tungsten, 
G.D.RIECK, H.A.C.M.BRUNING. Acta Metallurgica v 8 n 2 
Feb 1960 p 97-105. Substructure found in single crystals of 
tungsten; disorientation between subcrystals is at random and 
is therefore different from that found in single crystals in 
recrystallized doped tungsten wires; occurrence of  sub- 
structure or even dendritic branches depends upon circum- 
stances during growth; attempt made to explain etch pits, 
etch hills and “etch whiskers” observed on tungsten. 


Tungsten: Physical Properties and Phase Diagrams, Syl- 
vania Elec Products Inc, Towanda, Pa, 1959, 39 p, $1.00. 
Bibliography of 409 references from both United States and 
foreign literature, covering period 1953-1958, with majority 
containing short abstracts; because tungsten carbide is of 
sufficient importance to warrant separate bibliography, com- 
pound has not been included in compilation; three appendices 
contain very complete table of physical properties, flow sheet 
of production from ore through finished product, and 19 
binary and ternary phase diagrams. 


Ueber die Bildungsbedingungen und Struktur des Beta- 
Wolframs, K.SASVARI. Magdeburg. Hochschule fuer Schwer- 
maschinenbau—Wissenschaftliche Zeit v 8 n 2-3 1959 p 175- 
81. Conditions of formation and structure of beta-tungsten ; 
material can be produced by electrolysis from WOs3 and by 
thermic reaction; methods for ebtaining pure beta-tungsten ; 
influence of reduction processes on structural changes. 


What’s New in Tungsten Research, W.W.AUSTIN. Metal 
Progress v 76 n 6 Dee 1959 p 71-5. Review of highlights of 
conference held at Duke University; cosponsored by Office of 
Ordnance Research, US Army, and nine other contracting 
agencies ; _high purity tungsten; electron beam refining; 
effects of impurities; alloys of tungsten; extremely interesting 
properties reported for tungsten alloys; forming and fabrica- 
tion; oxidation and protective coatings. 


Zum Aufbau des Systems Hafnium-Wolfram, H.BRAUN, 
E.RUDY. Zeit fuer Metallkunde v 561 n 6 June 1960 p 
360-3. Constitution of hafnium tungsten system; tentative 
diagram. is constructed from melting point determinations and 
from microscopic and X-ray data; diagram is characterized 
by very narrow regions of solid solution at system boundaries 
and peritectically forming compound HfW2 of extreme hard- 
ness (1200-1300 kg/mm? Vickers 10); results indicate doubt- 
ful value of commercial application of Hf-W alloys. 


Analysis. See also Metals Analysis. 


EDTA Titration of Zirconium, Hafnium, and Thorium in 
Their Alloys with Tungsten or in Tungsten Metal, E.LASS- 
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NER, R.SCHARF. Chemist-Analyst v 49 n 1 Mar 1960 p 
22-3; see also German translation in Planseeberichte fuer 
Pulvermetallurgie y 8 n 1 Apr 1960 p 37-9. Reagents, pro- 
cedure, and results described. 


Corrosion. See Metals Corrosion; Nuclear Reactors—Corrosion. 


Creep. Short-Time Creep-Rupture Behavior of Tungsten at 
2250 to 2800 C, W.V.GREEN. Met Soe of AIME—Trans v 215 
n 6 Dee 1959 p 1057-60. Temperature dependence and stress 
dependence of creep rates evaluated; rupture time is fitted to 
Larson-Miller parameter and compared to lower temperature 
and higher stress results reported by J.W.PUGH. 


Electroplating. See also Electroplating. 


Das Galvanisieren von Wolfram, K.MUELLER. Draht v 
11 n 2 Feb 1960 p 55-6. Electroplating of tungsten; to assure 
good adherence of any plate desired, intermediate thin layer 
of nickel should be deposited on tungsten that has absorbed 
enough hydrogen to be coated with tungsten hydride layer: 
excess hydrogen in finish-plated tungsten can escape through 
nickel without lessening adherence of plate; pretreatment 
described in detail. 


Embrittlement. See Metals and Alloys—Embrittlement. 
Finishing. See Metals Finishing. 
Heat Resisting. See Aircraft Materials—Heat Resisting. 


Irradiation. Damage and Recovery of Neutron Irradiated Tung- 
sten, M.W.THOMPSON. Philosophical Mag v 5 n 51 Mar 
1960 p 278-96. Measurements of residual resistivity on 
variously annealed tungsten specimens after irradiation in 
nuclear reactor at 4 and 77 K; discrete discovery stages were 
observed at four temperatures; quantitative theory of damage 
and recovery is developed which is consistent with experi- 
mental facts. 24 refs. 


Machining. See also Metals Cutting. 


Machining Tungsten, P.G.BARRHO. Tooling & Production 
v 25 n 11 Feb 1960 p 56-8. Selection of machine and cutting 
tool; most difficult machining problem presented by hot 
pressed tungsten with its hard tungsten carbide skin, which 
may be as deep at 44 in.; speeds and feeds used; determining 
optimum tool life and surface finish; chip formation and 
hot machining; recommendations for various machining opera- 
tions. 


Machining Unmachinable, F.J.McGEE. Tool & Mfg Engr 
v 45 n 4 Oct 1960 p 79-82. Research work at Chance Vought, 
Dallas, Tex has shown that pure tungsten can be successfully 
cut under production conditions; tool life is tolerable, except 
for drilling; carbide is best cutting material while high- 
speed steel tools are virtually useless; sharp high positive 
rake tools work best; negative rakes and dull cutting tools 
tend to crash metal. 


Testing. See Metals Testing—Nondestructive. 


Zone Melting. Deformation Behavior of Zone-Melted Tungsten 
Single Crystals, H.W.SCHADLER. Met Soc of AIME—Trans 
vy 218 n 4 Aug 1960 p 649-55. Crystals were strained 2% 
in tension and bending at 298, 77, and 20 K to determine 
modes and crystallography of plastic deformation of these 
temperatures; at 77 and 20 K plastic deformation occurs by 
slip on systems of type (011) [111] and by twinning on 
(112)-type planes; for crystals strained at 298 K, deformation 
oceurs by slip in [1i1] directions on either (011)-or (112)-type 
planes. 21 refs. 

TUNGSTEN CARBIDE 


See also Carbides; Cutting Tools—Carbide; Rock Drills— 
Bits; Wear of Materials. 


Cemented Hard Metals—Their Basis with Particular Refer- 
ence to Tungsten-Carbide Cobalt System, H.H.DOEG. S. 
African Inst Min & Met—J v 60 n 12 July 1960 p 663-79 
(discussion) 679-87. Review of literature dealing with funda- 
mentals of tungsten based hard metals; manufacture of these 
alloys; physical metallurgy at all stages of manufacturing 
process in terms of properties of finished hard metal alloys ; 
grain size control in tungsten carbide; small variations in 
grain size of alloy have profound effects upon its properties. 


Die Entkohlung von Wolframkarbid durch feuchten Wasser- 
stoff, H.J.BOOSS. Archiv fuer das Hisenhuettenwesen v 30 n 
12 Dec 1959 p 761-3 (discussion) 763-4. Decarburization of 
tungsten carbide by wet hydrogen; effect of annealing time 
(to 8 hr), temperature (800-1000 C), partial hydrogen 
pressure (30-75 Torr), and grain size (1-2.8u); activation 
energy at temperatures below 950 C was 30.0 plus or minus 3 
kcal/mol, above 950 C it was 53 plus or minus 8; interpreta- 
tion of results. 


How We Determine Abrasion Resistance of Tungsten Car- 
bide, P.G.LEASCA. Carbide Eng v 12 n 9 Sept 1960 p 20-1. 
Equipment and procedures devised by Riley Stoker Corp, 
Worcester, Mass for establishing abrasion resistance of car- 
bide wear parts; company uses tungsten carbide as abrasion 
resistant facing on coal pulverizing pegs of Riley Pulverizers. 


Tungsten Carbide, A.S.HESTER, A.D.MITCHELL, R.W. 


REES. Indus & Eng Chem v 52 n 2 Feb 1960 p_ 94-100. In 
powder metallurgy department of Hard Metals Ltd, South 


TUNGSTEN CARBIDE—Continued 


Africa, tungsten trioxide is reduced to metal with hydrogen, 
as is cobalt; tungsten metal powder is heated with carbon 
black to form tungsten carbide; this is mixed with cobalt, 
which acts as cementing material, and formed into cutting 
tools by ‘powder metallurgy techniques; products include 
mining drill tips, cutting tools for machine shops, and wire 
drawing pellets. 


TUNGSTEN DEPOSITS 


See also Tungsten Mines and Mining. 


Arizona. Tungsten Deposits of Yuma, Maricopa, Pinal, and 


Graham Counties, Ariz, V.B.DALE. US Bur Mines—Report 
Investigations n 5516 1959 68 p. Predominant tungsten 
mineral is scheelite; it is found in gneiss, schist, limestone, 
and granitic rocks; ore occurs in small pockets and lenses 
that usually are related to structure; indicated reserves in 
Yuma County are 15,500 tons at estimated grade of 0.85% 
WOs ; reserves, production, and possible ways of concentrat- 
ing ore are dealt with for each of counties; most occurrences 
were sporadic and had only shallow workings. 


Canada. Tungsten Deposits of Canada, H.W.LITTLE. Canada. 


Geol Survey—Economie Geology Series n 17 1959 251 p, 77 
maps. Mineralogy, fluorescence, properties and uses of tung- 
sten minerals; general character and origin of tungsten 
deposits including deposits formed by mechanical processes 
of concentration and primary deposits ; regional characteristics 
of Canadian deposits with brief reference to deposits in for- 
eign countries; statistics on production. 


Tungsten in Canada. Min J v 253 n 6487 Dee 18 1959 p 
628-9. Discovery of tungsten deposits in Mackenzie Mountains ; 
limited drilling indicated over 1,166,000 tons of open pit ore 
grading 2.18% W0Os; scheelite is common ore mined in pegma- 
tite dikes, quartz veins, dissemination in schists and in 
altered limestone. 


Montana. Tungsten Resources of Montana: Deposits of Mount 


Torrey Batholith, Beaverhead County, E.C.PATTEE. US Bur 
Mines—Report Investigations n 5552 1960 41 p. Deposits are 
divided into contact metamorphic and quartz-fissure-vein 
deposits; contact metamorphic deposits consist of tactite 
containing disseminated scheelite and powellite; average grade 
is less than 0.47% tungsten trioxide; quartz-fissure veins 
occur in batholith or in small stocks nearby and are limited 
in size. 

Tungsten Resources of Montana: Deposits of Philipsburg 
Batholith, Granite and Deer Lodge Counties, D.D.WALKER. 
US Bur Mines—Report Investigations n 5612 1960 55 p. 
Scheelite, most abundant tungsten mineral in Philipsburg 
region, is found in replacement deposits and along fissures 
and cracks in limestone at various distances from contacts 
with acidic igneous rocks; occurs in float, outcrops, and 
surface and mine workings beyond Silver Lake; descriptions 
of mines; production values for individual mines. 


Soviet Union. K voprosu o proiskhozhdenii zhil’nogo prostran- 


stva na primere Severo-Kounradskogo vol’framovorudnogo 
mestorozhdeniya, V.S.CHURIKOV. Sovetskaya Geologiya v 
2 n 12 Dee 1959 p 119-23. Problem of origin of space occupied 
by vein as shown by example of North-Kounrad tungsten 
deposit; deposit originated due to filling of open fissures; 
there was no metasomatism. 


Nekotorye osobennosti geologicheskoi struktury Bukukins- 
kogo mestorozhdeniya, A.V.DRUZHININ. Geologiya Rudnykh 
Mestorozhdenii n 1 Jan-Feb 1960 p 70-82. Some peculiarities 
of geological structure of Bukuka deposit; quartz-tungsten 
deposit is emplaced in Upper Jurassic granitoids; ore field is 
separated by xenolith of Jurassic arenaceous-shaly deposits 
into western and eastern parts; western part is characterized 
by dikes of gyrano-diorite-porphyries and lamprophyries flat 
and steep quartz-tungsten veins; there are no dikes in eastern 
part of field and only steep dipping veins are present. 


Zakonomernosti razmeshcheniya i obrazovaniya vol’- 
framovykh mestorozhdenii na Urale, N.V.KUKLIN. Geologiya 
Rudnykh Mestorozhdenii n 4 July-Aug 1959 p 111-20. Regulari- 
ties of distribution and formation of tungsten deposits in 
Urals; characteristics of tungsten deposits and their distribu- 
tion relative to granitoid intrusions with which they are 
genetically affiliated. 


Tasmania. Report on Moina Tungsten Tin Deposits, R.G. 


ROBINSON. Tasmania. Dept Mines—Tech Reports n 2 1957. 
1958 p 46-58, 5 plates. Host rocks are Tubicolar Quartzite and 
altered limestone; source of quartz-wolframite-cassiterite is 
Dalcoath granite; reserves are rated as 42,400 tons of ore 
containing 0.21% Sn and 0.37% WOs; hints for future de- 
velopment and exploration; description of mine workings. 


Venezuela. Descubrimiento de un yacimiento de tungsteno en 


la Guayana Venezolana, B.KOROL. Venezuela. Direccion de 
Geologia—Boletin de Geologia v 5 n 10 1958-1959 p 117-19, 
1 map. Discov ry of tungsten deposit in Venezuelan Guiana ; 
presence of scheelite in hydrothermal veins of gold-bearing 
quartz. 


TUNGSTEN METALLOGRAPHY. See Tungsten and Alloys. 
TUNGSTEN METALLURGY 


See also Metals Melting; Sodium Compounds. 
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TUNGSTEN METALLURGY—Continued 
Bibliography on Metallurgy of High-Purity Tungsten, Janu- 
ary 1911 Through February 1959, E.T.HAYES, R.A.PRIT- 
CHARD. US Bur Mines—Information Cir n 7953 1960 46 p. 
References that concern improving purity of tungsten from 
processing ore to treating finished metal are included alpha- 
betically with annotations. 
TUNGSTEN MINES AND MINING 
See also Tungsten Deposits. 

California. Mining Methods and Costs, Black Rock Tungsten 
Mine, Wah Chang Mining Corp, Mono County, Calif, A.C. 
JOHNSON, N.M.FILLIP. US Bur Mines—Information Cir n 
7945 1960 19 p. Mine is developed in five levels _ intercon- 
nected by raises, manways, and stopes; mineralization of 
tactite was probably determined by minor cross fractures ; no 
rigid systematic mining is used; mucking is done by air 


operated shovels; material from stopes is directly scraped 
into cars. 
Colorado. Tungsten Mining and Milling in Boulder County, 


Colo, C.BELSER. US Bur Mines—Information Cir n_ 7936 
1960 54 p. Three-fourths of district is underlain by batholith 
of Precambrian gneissic quartz monzonite; remaining one- 
fourth is underlain by Precambrian metamorphic rocks; tung- 
sten bearing veins generally are narrow and_ irregular; 
erratic occurrence of ore needs selective mining methods which 
differ from mine to mine; sorting is done in all mines; de- 
tails of mines; ore dressing and concentration are done by 
gravity flotation; chemical, and magnetic methods. 
TUNGSTEN ORE TREATMENT 

See also Ore Treatment. 

Die Eignung einiger Fettsaeure-Kondensationspropukte als 
Sammler fuer feinstkoernigen Wolframit und feinstkoernigen 
Scheelit, R.von der GATHEN. Bergbauwissenschaften v 7 
n 14 July 20 1960 p 352-60. Applicability of some fatty acid 
condensation products as collectors of fine grained wolframite 
and scheelite; best conditions for investigations were de- 
termined by flotation tests; experiments have shown sufficient 
concentration of wolframite and scheelite with high recovery 
of WOs. 


Milling Tungsten Ores. Min J v 254 6494 Feb 5 1960 p 
154-5. Exeerpt from original paper indexed in Engineering 
Index 1959 p 1443 from US Bur Mines—Information Cir n 
7912 1959. 

TUNGSTEN PLATING 
See also Protective Coatings. 


Effect of Addition Agents on Tungsten Codeposition, J.S. 
SALLO, R.D.FISHER. Electrochem Soc—J v 107 n 4 Apr 
1960 p 277-80. Small quantities of certain addition agents 
will prevent codeposition of tungsten with iron, nickel, or 
cobalt; addition agents which prevent tungsten codeposition 
with nickel all contain at least one sulphur atom, lower 
cathode potential of deposition process, form bulk complexes 
with codepositing metal ion, and are adsorbed at dropping 
mercury cathode. 


TUNGSTEN POWDER. See Powder Metallurgy—Tungsten. 


TUNGSTEN STEEL. See Magnetic Materials; Steel—Tungsten 
Content; Tool Steel. 


TUNNEL DIODES. See Semiconductor Devices—Diode. 
TUNNELING MACHINES. See Earth Boring Machines. 
TUNNELS 


es also Structural Design; Subways; Water Supply Tun- 
nels. 


Observations on Behaviour of Rock when Subjected to Plate 
Bearing Loads, R.E.BELIN. Australian J Applied Science v 
10 n 4 Dee 1959 p 388-403. Plate bearing tests conducted on 
various types and qualities of rock encountered in tunnels 
of Snowy Mountains region; movement of bearing faces as 
well as rock at various distances from bearing faces measured 
over range of load intensities from 0 to 3360 psi; graph and 
data presented and interpreted. 


On Deformation Characteristics Around Circular Tunnel 
Without Lining Driven in Visco-Elastic Ground, E.ODA. 
Japan Soe Civ Engrs—Trans n 68 May 1960 p 41-9. Radial 
displacement around tunnel is calculated theoretically and 
checked by experiments on tunnel model; method of measur- 
ing visco-elastic coefficients of ground material. (In Japanese). 


Tunnelling in Canada, M.A.TWIDALE, A.IGNATIEFF. 
Inst of Min Engrs—Proe of Symposium July 1959 p 332-47 
(discussion) 347-9. Three different tunnelling projects are: 
Princess Coal Mine tunnel, driven through structurally weak 
and water bearing sediments; Kemano hydroelectric tunnel, 
of large bore, through igneous rock; and Gecéd copper zine 
mine development, of medium size, at shallow depth in compe- 
tent rock; these descriptions are followed by brief discussion 
of special features and trends in Canada under principal 
operations of tunnelling practice. 

Australia. See Tunnels 


Boston, Mass. 


Construction. 
See Tunnels—Construction. 


California. See Tunnels—Vehicular. 
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TUNNELS—Continued 
ion. See also Blasting—Vibrations; | 
Gna Earth Boring Machines; _ Excavation ; Geology— 
Engineering; Hydrographic Surveying ; Landslides ; Rock 
Drilling; Sewers—Construction ; Tunnels—Railroad; Tunnels 
—Vehicular; Water Supply Tunnels. ihe 

Backhoe in Shield Helps Dig East Boston Tunnel. Con- 
struction Methods & Equipment v 42 n 5 May 1960 p 130-4. 
To speed muck handling of construction of $30-million East 
Boston vehicular tunnel, backhoe rig was built ight into 
tunnel shield to load muck onto conveyor; rig. 1S modified 
Pippin backhoe, originally designed to be attached to back 
of tractor. 

Die neuere Entwicklung der Stollenbautechnik, H.LAUF- 
FER. Oesterreichische Ingenieur Zeit v 3 n 1 Jan 1960 p 
13-24. New development in techniques of tunnel construction ; 
Austrian, Swedish, and United States tunnel boring methods 
and equipment; Austrian boring wheel and boring hammer 
machines: statics of supporting arches; strengthening by 
built-in-steel; rock bolting; securing rock walls by concrete 
spraying by Torkret and Gunit methods; discussion of several 
European tunnel constructions. 

Problems in Materials Handling in Tunnel Construction, 
H.E.WHYTE. Inst of Matls Handling—J v 1 n 7 Jan 1960 
p 260-7. Problems encountered in excavation of rock, soft 
earth, and water bearing ground (sand or silt) are con- 
sidered; methods of tunnel construction, facilities and tech- 
niques for removal of excavated material described 3, use of 
compressed air in tunnel construction covered, with em- 
phasis on effect and reaction of humans working under com- 
pression, and medical treatment for those who succumb to 
compressed air illness. 


Recent Developments in Rock Tunnelling, L.H.DICKER- 
SON. Chartered Surveyor v 92 n 8 Sept 1959 p 152-9. De- 
velopments in drilling and mucking in construction of exten- 
sive tunnel system for hydroelectric development in Scotland ; 
comparisons with methods used some 30 yr ago; use of 
modern micrometer or theodolite; full face driving instead of 
heading and bench method; drifter type drilling; tungsten 
carbide as drilling medium; new trends in excavation of 
underground power plants, and average sizes of roof span 
and chamber length. 


Rock-Bolts—Applications in Construction, H.K.SCHMUCK, 
D.R.SILJESTROM. Western Construction v 35 n 1-A, 2 Jan 
1960 p 52-5, Feb p 40-2. Jan: Development in rock bolting 
techniques in last 15 yr; use of rock bolts as temporary 
and as permanent support; rock bolting used in construction 
at Clear Creek Tunnel, Hill Creek Diversion Tunnel, Glen 
Canyon Dam, Flaming Gorge Dam and other installations. 
Feb: Use in supporting walls and slopes; costs of rock bolt- 
ing. 

Roof Bolts Increase Safety of Aqueduct Tunnel. Safety 
Maintenance v 118 n 5 Nov 1959 p 15-16. Use of steel mine 
roof bolts in New York City’s new West Delaware water 
tunnel has cut tunneling time in half, saved money, and 
provides protection from roof falls; roof-bolted sections are 
immediately ready for installation of forms for concrete 
lining; installation process is described. 


Some Observation on Suppression of Movement of Rock 
Face by Application of Rock Bolts, R.E.BELIN. Australian J 
Applied Science v 11 n 2 June 1960 p 261-71. Sections of 
exploratory tunnel were pattern rock-bolted and plate bearing 
loads applied for bolt loads of zero and 15,000 lb for evaluat- 
ing strain-arresting due to tightened rock bolts; load-de- 
formation curves showed that rock bolt loads of 15,000 lb 
are sufficient to suppress movement of rock face into opening 
created in highly stressed rock. 


Tunnelers Claw, Shove Through Clay Under Boston Harbor, 
E.M.YOUNG, Jr. Eng News-Rec v 165 n 10 Sept 8 1960 p 
33-5, 37. Vehicular tunnel is 5070 ft long from portal to 
portal, 30 ft 8 in. in diam and will carry roadway of two 
11 ft wide lanes; tunnel is shield driven and is built with 
steel liner plates acting as structural members which has 
not yet been attempted in underwater tunneling; shell of 
tunnel tube will be made up of 1813 rings, each containing 
12 plates; shield is moved forward by 28 hydraulic jacks, each 
exerting 200-ton push. 


Tunnelling Records Broken. Chem Eng & Min Rev v 52 n 
8 May 16 1960 p 50-1. Construction of 10% mi Murrumbidgee- 
Eucumbene tunnel designed to supply additional water to 
Snowy Mountain project in Australian Alps; tunnel size is 
10 ft 2 in. finish horseshoe; rock is mostly interbedded slates, 
quartzite and siltstone; daily average advance is 83.7 ft; 
burn cut method was used exclusively since inception; drilling 
equipment and drill pattern. 


Water Removes Water from Deep Cut-and-Cover Tunnel. 
Eng News-Rec v 163 n 14 Oct 1 1959 p 34-6. Large “educ- 
tor” used to dewater deep excavation of 1350-ft-long subway 
job in downtown New York City; wood sheeted retaining 
walls, proximity of large buildings, and great depth of cut 
made open pumping impossible; in eductor wellpoints, high 
pressure pumps force water through pressure header; suction 
is created at base of wellpoint; sketch of design and opera- 
tion is given. 


Caissons; Cof- 
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Drainage. See Tunnels—Construction. 


English Channel. Channel Tunnel Report. Engineer v 209 n 
5440 Apr 29 1960 p 718-19. Main features of proposals for 
submarine tunnel for rail and/or road traffic across English 
Channel; both bored and immersed designs were considered 
for separate rail and road tubes and for combined tube ; 
estimated costs and revenues are also mentioned. 


Florida. See Tunnels—Vehicular. 
France. See also Tunnels—Railroad; Tunnels—Vehicular. 
Procédés d’exécution d’aqueducs souterrains, J.CHEMIN. 


Institut Technique du Batiment et des Travaux Publics— 
Annales v 113 n 149 May 1960 p 447-72. Construction of 
underground water tunnels; special techniques in construction 
of tunnels of medium circular section within general drainage 
program of Paris region; concrete linings and steel forms 
used; prefabricated concrete voussiors for construction in 
loose soil; prestressing of siphon of large diameter. 


Greenland. Cut-and-Cover Trenching in Snow, R.W.WATER- 
HOUSE. US Snow, Ice & Permafrost Research Establishment 
—Tech Report n 76 July 1960 9 p. Method developed and 
tested in Greenland in 1955 and 1956 for making covered 
trenches for use as subsurface shelters and communication- 
ways in Ice Cap; machine used for trench cutting and roof 
forming operations was Peter snow miller; initial installation 
details; experience proves method is sound and durable; 
photographs show construction techniques. 


Havana. See Tunnels—Vebhicular. 

Kashmir. See Tunnels—Vehicular. 

Lighting. See Electric Lighting—Tunnels; Tunnels—Vehicular. 
Lining. See Grouting; Tunnels—Construction. 


Railroad. See also Soils—Mechanics. 


Der Donnerbuehl-Tunnel in Bern, R.DESPONDS. Schweiz 
Bauzeitung v 78 n 10, 11, 12, 13 Mar 10 1960 p 165-71, Mar 
17 p 191-3, Mar 24 p 206-11, Mar 31 p 215-18. Donnerbuehl 
tunnel in Bern; detailed description of 400 m long tunnel 
is given; construction by shielding method; tunnel tubes were 
inserted within protecting steel cylinder, which was forwarded 
by jacks after completion of each tube. See also paper of 
D.BONNARD, E.RECORDON, indexed from Bul Technique 
de la Suisse Romande Dee 19 1959. 


Etude experimentale de la poussée des terres sur le tunnel 
de Donnerbuehl, D.LBONNARD, E.RECORDON. Bul Technique 
de la Suisse Romande v 85 n 26 Dee 19 1959 p 398-403. Ex- 
perimental study of soil pressure on Donnerbuehl tunnel; 
model experiments and field investigations on cireular rail- 
road tunnel involved angle of internal friction, cohesion and 
specific gravity of soil, deformation and vaulting effects; 
piezometric tubes recorded pressure changes on tube walls; 
evaluation by Terzaghi method. 


Mise au gabarit et consolidation des tunnels de la région 
Ouest de la S.N.C.F., P.LLECOUILLARD. Travaux v 43 n 
301 Nov 1959 p 629-44. Gage clearance adjustment and 
strengthening of tunnels of Western region of French Na- 
tional Railways; account of work done in tunnels of Mont- 
Riboudet, Breval, and Tourville tunnels of Paris-Le Havre 
and Paris-Cherbourg railway lines; enlarging sections of 
tunnels or strengthening lining and consolidating surrounding 
soils. 


Rekonstruktion von Tunnel, W.ZANOSKAR. Oesterreichi- 
sche Ingenieur Zeit v 2 n 12 Dec 1959 p 469-73. Reconstruc- 
tion of tunnels; causes of loss of load bearing capacity of 
tunnels; deterioration of mortar and concrete; deterioration 
of rock by water effects; effects of mountain-pressure; 
methods of reconstruction; waterproofing; reconstruction for 
changeover to electric traction. 


Tunnel de Donnerbuehl. Bul Technique de la Suisse Ro- 
mande v 86 n 1 Jan 2 1960 p 1-17. Donnerbuehl (Switzerland) 
tunnel; unique circular tunnel is of 8.55 m interior diam, 
made of 0.55 m thick, 0.50 m wide ring units each of which 
is composed of four prefabricated ring sections; related 
articles are: Photoelastic model studies on strength of section 


member of Donnerbuehl tunnel, F.PANCHAUD, O.J.RES- 
CHER, 1-5; Statical calculations and construction of arch 
sections; P.KIPFER, H.WANZENRIED, 5-13; Construction 


by shielding method, H.RUPPANNER, 13-17. 

Tunneling for Swiss Railroad Relocation, H.J.McKEEVER. 
World Construction v 13 n 3 Mar 1960 p 24-6, 31-3. Con- 
struction of Walensee railroad tunnel in Switzerland was 
complicated by simultaneously built parallel vehicular tunnel ; 
close crossing of tunnels necessitated cautious blasting; frac- 
tioned and dusty rock formations in railroad tunnel required 
timbering; successful grouting with thick honeylike solution 
of bitumen; tunneling was advanced by making first or 
pioneer tunnel. 


Rock Pressure. 
Roof Bolting. 


See Tunnels—Construction. 
See Tunnels—Construction. 
Switzerland. See also Tunnels—Railroad; Tunnels—Vehicular. 


Entwicklung der Mechanisierung beim  schweizerischen 
Steollenbau, D.PRADER. Wasser- u Energiewirtschaft v 52 n 
1-2 Jan-Feb 1960 p 33-40. Development of mechanization in 
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Swiss tunnel construction; 50 yr of development to present 
use of tunneling equipment; special Swiss tunneling facilities ; 
remarkable reduction in costs was achieved which is expressed 
by fact that today one cubic meter of tunneling costs same 
in Swiss franes as decades earlier. 


United States. Tunnelling in United States of America, S.KIM- 
BALL. Inst of Min Engrs—Proc of Symposium July 1959 p 
253-62 (discussion) 262-8, 1 plate. Development of percussion 
drills and appurtenant equipment to point at which they 
stand has been major factor in American tunnel progress; 
progressive improvement of explosives and detonators is highly 
significant; mechanical loading of blasted material has been 
of utmost importance as have improvement and new develop- 
ments in transportation, ventilation, compressed air and 
electrical services. 


Vancouver, B.C. See Tunnels—Vehicular. 


Vehicular. See also Electric Lighting—Tunnels; Highway Sys- 
tems—Toll; Traffic Surveys ; Tunnels—Construction ; Tunnels— 
English Channel; Ventilation—Tunnels. 


Anchoring Tunnel in Sand, G.F.POLAND. Civ Eng (NY) v 
30 n 3 Mar 1960 p 59-61; see also similar unsigned article 
in Eng News-Rec v 164 n 23 June 9 1960 p 28-30, 32. Tunnel 
under New River at Ft. Lauderdale, Fla, comprises access cuts 
and 850 ft tunnel section with roadways, each 24 ft wide, 
with 14 ft headroom; structure required heavy reinforcing 
bars, grouted deeply into sand to take hydrostatic uplift of 
more than 50 ft of water; new method of anchoring thin 
tremie seal for construction cofferdam; reasons for selection 
of cofferdam construction. 


De schakeltunnel, E.SSTAMHUIS. Ingenieur v 72 n 44 Oct 
28 1960 p B153-63. Reference made to description by A.EGG- 
INK, indexed in Engineering Index 1958 p 1302, of new method 
of trench-type vehicular tunnel construction using linked 
concrete sections; considerations which have led to its de- 
sign; most important results of studies and calculations pre- 
sented. 20 refs. 


Deas Island Tunnel—Vehicular Trench Type Tunnel Under 
Fraser River in Canada. Civ Eng (Lond) v 55 n 647 June 
1960 p 779, 781, 783-5. Tunnel is 2160 ft long and has open cut 
approaches to secure saving in operating costs of ventila- 
tion and illumination; navigable depth above tunnel is 42 ft 
at low tide; tunnel is of rectangular section and comprises 
four 12 ft wide lanes, with additional 8 ft wide air ducts on 
both sides; inner clearance is 14 ft; 6 tunnel elements 344 ft 
long each, were constructed in drydock, floated to site and sunk. 


Der Bau des Banihal-Tunnels in Kashmir, E.FLIEGNER. Bau- 
technik v 37 n 6 June 1960 p 209-25. Construction of Banihal 
tunnel in Kashmir; 8 km long horseshoe shaped twin vehic- 
ular tunnels are of 5.44 m diam and 5.54 m height; problems 
of earthquake activity and unsymmetrical earth pressures ; 
parts of tunnels have self supporting rock walling, lined only 
with 8 cm concrete for smoothness, and other parts have load 
bearing structural concrete lining; dewatering problems; Sac- 
eardo type longitudinal ventilation installed with ring 
shaped pressure chambers. 


El Tunel de Calzada, P.LOPEZ MORENO. Sociedad Cubana 
de Ingenieros—Revista v 59 n 6 June 1959 p 247-58. Calzada 
tunnel; construction of four lane (two in each _ direction) 
tunnel under Almendares River in Havana; details on con- 
struction and equipment of tunnel. 


First Underpass on Kingston By-Pass. Roads & Road 
Construction v 38 n 448 Apr 1960 p 110-11. Design, construc- 
tion, illumination, safety and ice prevention features of 
£400,000 Hook road underpass near London which is designed 
for 6000 vehicles/hr; on London side of junction dual 30 ft 
roadways narrow to 24 ft through underpass and 22 ft slip 
roads, one on each side, connect with Hook Road roundabout ; 
Esher side has dual 30 ft roadways; lights are switched on 
by photoelectric cell principle. 


Great Saint Bernhard Road Tunnel. Engineer v 210 n 5466, 
5467 Oct 28 1960 p 735-7, Nov 4 p 1775-6; see also French 
version in Génie Civil v 137 n 6 Mar 15 1960 p 134-6. All-year- 
round road connection across Alps will be available between 
Aosta and Martigny, probably early in 1962; joint Swiss- 
Italian enterprise involves tunnel of 5.8 km in length, situated 
1900 m above sea level; during winter, access roads on either 
side will be covered; traffic studies, side conditions, tunnel 
design, and construction work in progress are described. 


Limiti di lunghezza per gallerie stradali in funzione della 
possibilita di ventilazione naturale, P.PELLIS. Tecnica Ital- 
jana v 24 n 5 July-Aug 1959 p 365-71. Length limits for 
vehicular tunnels as function of natural ventilation possibility ; 
determining conditions of natural ventilation; for urban 
tunnels allowable length is from 0.5 to 1 km and for rural 
areas from 1.5 to 3 km. 


Mont Blane Tunnel Progresses Despite Water Problems. 
Roads & Eng Construction v 97 n 9 Sept 1959 p 82-5; see 
also Engineer v 210 n 5460, 5461 Sept 16 1960 p 478-80, Sept 
23 p 515-17; Eng News-Rec v 164 n 17 Apr 28 1960 p 45-8. 
7% mi tunnel under Mont Blane will link Aosta Valley in 
Italy with Chamonix in France, saving road travel of 200 mi 
between Milan and Paris; Atlas Copco tunneling method is 
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employed to excavate 308,000 cu yd of rock; reinforced con- 
crete road is 23 ft wide and 2914 ft high; how water problem 
was resolved; water sprays will reduce tunnel temperatures 
from 120 to 75 F; tunnel will have 24 service stations. 


Service Continuity Assured by Electrical System Reliability, 
H.A.ALBERS, W.G.PHILLIPS. Elec Construction & Mainte- 
nance v 59 n 7 July 1960 p 82-7. Power supply of Hampton 
Roads Bridge-Tunnel, connecting Norfolk, Va with Newport 
News-Hampton area, for tunnel lighting, ventilation and 
miscellaneous auxiliary equipment; service continuity is 
secured by use of separate power sources from two 13,000 v to 
480/227 v substations. 


Tunnel sous la baie de la Havane, J.COURBON. Institut 
Technique du Batiment et des Travaux Publics—Annales v 
12 n 143 Nov 1959 p 1113-43. Tunnel under Havana bay; 520 
m long underwater section of dual tunnel structure consists 
of five precast prestressed concrete caissons fabricated in 
drydock and placed in trench which had been dredged across 
channel; exit structure on Havana bank is of usual rein- 
forced concrete construction, and at Cabana bank of lightly 
reinforced concrete vault construction; 6.70 m wide roadway 
in each tunnel, flanked by ventilation ducts. 


Vehicular Tube in San Francisco Bay, P.E.PARKER. Civ 
Eng (NY) v 30 n 4 Apr 1960 p 77-80. Tube between Oakland 
and Alameda under estuary will be constructed parallel to 
existing tube; project consists of “‘boat section’? approaches 
and portal building at each side, 3184 ft long 32 ft diam tube 
section, and one permanent bridge; tube section comprises 12 
precast segments 200 ft long each and one 783 ft long cast-in- 
place part; area under and above two lane roadway will be 
used for ventilation by transverse system. 

Ventilation. See Tunnels—Vehicular; Ventilation—Tunnels. 
Virginia. See Tunnels—Vehicular. 
TURBINE OILS. See Lubrication—Steam Turbines. 


TURBINES. See Aircraft Engines, Jet and Turbine; Gas 
Turbines; Hydraulic Turbines; Steam Turbines; Turbogenera- 
tors; Turbomachinery. 

TURBOALTERNATORS. See Turbogenerators. 

TURBOBLOWERS. See Blowers; Diesel Engines—-Supercharg- 
ing. 

TURBOCHARGERS. See Superchargers and Supercharging. 


TURBOCOMPRESSORS. See Compressors; Gas Turbines; Tur- 
bomachinery. 


TURBODRILLS. See Boreholes—Exploratory ; Oil Well Drilling 
—Turbodrill; Rock Drilling. 


TURBOEXPANDERS. See Refrigerating Machinery—Turboex- 
panders. 


TURBOGENERATORS 


See also Electric Generators; Electric Machinery ; Hydroelec- 
tric Power Plants; Pumps, Feedwater—Drives; Space Ve- 
hicles—-Power Supply; Steam Power Plants; Steam Turbines. 


Economics of Very Large Turbine Generator Units, J.R. 
CARLSON. Westinghouse Engr v 20 n 4 July 1960 p 111-16. 
Results of study in which five different plant configurations 
were considered such as single cross-compound 800 Mw turbine 
generator unit, single 600 Mw unit, two 400 Mw units, four 
600 Mw units, and three 800 Mw units; analysis of capital 
costs, calculated energy costs, and reliability indicates econ- 
omies with units up to 800 Mw. 


Field Suppression of Turbo-Alternators, J.R.HILL, A. 
HUNT, W.J.JOYCE, D.H.TOMPSETT. Instn Elec Engrs— 
Proce v 107 pt A (Power Eng) n 32, 36 Apr 1960 p 141-56, 
Dec p 579-80. Field suppression of synchronous machines by 
means of discharge resistor connected across field winding; 
suitability of method for alternators of 100 Mw and above; 
expressions for field current when 3-phase fault is applied to 
armature terminals, and for currents and voltages during field 
suppression; effect of discharge resistance value on field 
over-voltages, field circuit-breaker are duration and _ stator 
fault damage. Paper 3161S. 


Installation of Vertical Hydraulic-Turbine-Driven Genera- 
tors, Nat Elec Mfrs Assn—Publ n LG 3-1959 Nov 1959 29 p. 
Guide to installation of generators covers tools and facilities, 
personnel, generator construction, alignment of generator and 
turbine shafts, installation precautions, receiving, storage, 
unpacking, and erection procedures. 

Konstruktive und technologische Probleme beim Bau von 
Mikroturbogeneratoren fuer dynamische Drehstromnetzmodelle, 
H.RACHEL. Elektrie v 13 n 9 Sept 1959 p 346-9. Technologi- 
eal and design problems in construction of miniature turbo- 
generators for dynamic 3-phase circuit models; problems as- 


sociated with construction of 6.3 kva model for design of 
63 Mva turbogenerator. 


Large Turbosets for United States, P,SHUMMEL, R.NOSER. 
Brown Boveri Rev v 47 n 1/2 Jan-Feb 1960 p 6-17. Data on 
two 230-Mw single shaft turbosets, ordered by City of Los 
Angeles for Haynes power station at Long Beach, Calif, 
from Brown Boveri; turbines are supplied with live steam 
at 2000 psig, 1000 F, steam reheated to 1000 F, with back 
pressure of 1.5 in. Hg; generators designed for 270 Mva at 
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hydrogen pressure of 45 psig, 18 kv, 8670 A, power factor 
0.85, 3600 rpm; 500-Mw-cross compound turboset for TVA; 
thermal circuit diagrams. 


Plan 100-Mw Steam Turbine Generator Unit for Peaking 
Service, R.A.NEAL. Elec World v 152 n 23 Dec 7 1959 p 
54-5. Features of Unit No. 5 at Southwestern Electric Power 
Co’s Arsenal Hill plant, which will have minimum 10% load 
factor; considerations leading to choice of non-reheat unit. 


Short-Circuit Torques in Turbine Generators, P.I.NIPPES. 
AIEE—Trans vy 78 pt 3 (Power Apparatus & Systems) n 
46 Feb 1960 p 1677-81 (discussion) 1681-2; see also abstract 
in Elec Eng v 79 n 6 June 1960 p 491. Extension and simpli- 
fication of torque equations for use by designer of turbine 
generator units; approximate solutions which may be used 
as independent guide or as check points in laying out new 
or different designs. Paper 59-1140. 


Theoretical Methods Concerned with Asynchronous Opera- 
tion of Turbo-Generators, F.CSAKI. Periodica Polytechnica— 
Elec Eng v 4 n 2 1960 p 117-44. Fundamental relations on 
which relatively simple method for solution of problem is 
based. 38 refs. (In English). 


Would Sonic Monitoring System Work on Today’s Turbine 
Generators? P.N.GARAY. Power Eng v 64 n 2 Feb 1960 p 
94-5. Increasingly severe operating conditions for turbines 
has added to importance of detecting malfunctions and an- 
ticipating failure; changes in physical conditions may _ be 
detected by use of sonic measurements; system is described 
whereby sonic detectors mounted at strategic locations (bear- 
ings, packings, gears, etc) could be established in conjunc- 
tion with alarm system to alert operating personnel to 
development of unusual noises inside turbine. 


Alignment. Precompensating Turbine-Generator Alignment for 


Temperature Effects on Foundation, J.L.BERRY, D.W.CRAW- 
FORD, R.A-HORINE. ASME—Paper n 59-SA-54 for meeting 
June 14-18 1959 9 p. Perfect alignment between rotating 
elements of turbine generator is necessary to have smooth 
operating unit; actual operating experience proves that align- 
ment for cold condition does not remain fixed at hot operat- 
ing condition; studies show that misalignment due to tem- 
perature changes has necessitated precompensation of align- 
ment 20 times recommended erection alignment tolerances. 


Control. See also Electric Transmission—Control; Turbogenera- 


tors—Protection. 


Governing and Protection of Reheat Turbo-Generators, R.A. 
AYLING. G.E.C. Journal v 27 n 3 (Summer) 1960 p 153-7. 
Development of large tandem-compound turbo-generators, op- 
erating on reheat steam cycle, has imposed stringent demands 
on turbine governing system, particularly under emergency 
conditions; it is duty of governing gear to limit maximum 
speed attained following full load rejection to value not 
greater than 10% above normal speed, otherwise emergency 
overspeed governors will operate; response of governing 
system therefore has to be very rapid; methods employed on 
GEC turbo-generators to overcome various operating problems 
are described. 


Performance of Displacement Governors Under Steady-State 
Conditions, J.C.PRESCOTT, A.K.EL-KHARASHI. Instn Elec 
Engrs—Proc v 107 pt A (Power Eng) n 31 Feb 1960 p 84-96. 
Performance study of displacement governors controlling 
power supply to turbo-alternators; case of small turbo-alter- 
nator set working in parallel with large network carrying 
dead load; case of two turbo-alternator sets controlled by dis- 
placement governors and working in parallel to supply dead 
load; general case of n machines. Paper 3179 S 


Cooling. Thin Walled Stainless Tubes Carry Gas to Cool Gen- 


erators. Steel v 146 n 6 Feb 8 1960 p 86-7. Rectangular tubing 
of type 304 selected by Allis-Chalmers to satisfy tight speci- 
fications in design of system for hydrogen cooling of fully 
supercharged turbine unit; advantages of rectangular form 
enables conformity with coil construction in stator, and pro- 
vides greater cooling surface than cireular tubing of equal 
capacity; stainless also provides advantage of nonmagnetic 
material in strong alternating magnetic field; tube testing 
and installation described. 


Costs. See Steam Power Plants—Costs. 
Design. High-Speed Computer in Turbine—Generator Design, 


D.HARRINGTON, N.H.LARNEY. Elee Eng v 78 n 10 Oct 
1959 p 1005. Paper n 58-1089, indexed in Engineering Index 
1959 p 371 from AIEE—Trans v 77 pt 3 (Power Apparatus & 
Systems) Feb 1959. 


Exciters. See Electric Generators—Exciters. 
Failure. Failure of 60-MW Steam Turbo-Generator at Uskmouth 


Power Station, A.L.G.LINDLEY, F.H.S.BROWN. Instn Mech 
Engrs—Proe v 172 n 17 1958 p 627-54. Indexed in Engineering 


ie 1958 p 1302 from Engineer Mar 28, Apr 4, Apr 11 
JOO. 


Foundations. See also Steam Power Plants—Foundations. 


Untersuchungen an Turbogeneratoren auf Stahlfundament 

~ x _ € a 1c 
G.SIMON. Stahlbau v 29 n 1 Jan 1960 p 28-9. Investigation on 
turbogenerators on steel foundation; comparative measuring 
of vibration performance of units on steel and on concrete 


THE ENGINEERING INDEX—1960 1535 


TURBOGENERATORS—Continued 


slab foundations ; suggestions for designers of turbogenerators 
and of foundations. 


Lubrication. See Lubrication—Power Plants. 
Protection. See also Electric Generators—Protection. 


Electrical Protection of Turbine-Generators, C.RYDER. 
Metropolitan-Vickers Gaz v 30 n 484 Nov 1959 p 284-9. Pro- 
tective devices which disconnect machine automatically if 
fault is internal, or if external conditions are so abnormal 
that continued operation would result in damage; generator 
protective gear; overall protection of generator-transformer 
units. From Electrical Review, Aug 28 1959. 


Mechanical Protection of Turbine-Generators, H.A.KIRBY, 
D.R.FENWICK. Metropolitan-Vickers Gaz v 30 n 484 Nov 
1959 p 276-83. Special instrumentation required to maintain, 
under all conditions of operation, correct clearances between 
rotating and stationary parts of steam turbine; safety de- 
vices incorporated into governing system of turbine generator 
to prevent dangerous overspeeding; complications due to re- 
heat systems: From Electrical Review Aug 14 1959. 


New Instrument Systems for Recording Turbine Speed, 
Eccentricity, Expansion, and Vibration, H.A-HARRIMAN, 
D.M.LONGENECKER. AIEE—Trans vy 78 pt 3 (Power Ap- 
paratus & Systems) n 46 Feb 1960 p 1626-32 (discussion) 
1632-4; see also abstract in Elec Eng v 79 n 6 June 1960 p 
499. Instrumentation system to provide high degree of re- 
liability, long life of equipment, and good accessibility for 
inspection and servicing: fewer recorders and chart records 
are used in system for rapid scanning of all vibration de- 
tectors on turbine and generator in order to provide prompt 
actuation of alarm system in event of abnormal vibration at 
any one of bearings. Paper 59-1109. 


Protection Against Thrust-Bearing Damage, R.BRUCE, 
C.A.ROBERTS, K.C.BYRAM. Elec Eng v 78 n 10 Oct 1959 p 
1004. Paper n 58-1151, indexed in Engineering Index 1959 p 
371 from AIEE—Trans v 77 pt 3 (Power Apparatus & Sys- 
tems) Feb 1959. 


Starting. Controlled Starting Tests on 60MW Turbo-Alternators, 
F.L.TOMBS. G.E.C. Journal v 26 n 4 Autumn 1959 p 138-42. 
Shape of national load curve for England and Wales is shown, 
which indicates load variation on day of maximum demand in 
winter of 1957/58; many problems are associated with opera- 
tion of Jarge turbogenerators in generating plants which are 
shut down overnight and brought back into service to meet 
peak load of following day; review of investigation of both 
cold and hot starts carried out at Hams Hall “‘C” and Poole 
Generating Station by General Electricity Generating Board. 


Démarrage des unités modernes 4 resurchauffe, J.REMEY- 
SEN. Société Belge des Electriciens—Bul v 76 n 3 July-Sept 
1959 p 191-205 (discussion) 205-8. Starting of modern super- 
reheating units; example of 65 Mw 120 kg/cm? 540 C unit of 
Central de Merksem, consisting of boiler, turbo-alternator and 
transformer, to discuss starting methods, equipment and 
control of such units without by-pass. 


Quick Starting of 34MW Turbo-Alternator at Stepney, 
F.E.A.REA, P.R.CAISTER, S.W.T.BROCK. Engineer v 209 n 
5435 Mar 25 1960 p 521-4. Procedure and instruments used at 
power plant, based on experiments in 1958 on 34-Mw set that 
was installed there in 1940; steam conditions are 350 psig and 
850 F at stop valve, and steam flows through about 15 tons 
of piping to reach turbine from remotest boiler; routine 
running-up times from “cold”? were reduced by 66% (to 30 
to 45 min) and 30-Mw loading was achieved within 1 hr of 
synchronizing. 

Testing. See Flow Meters. 

Vibrations. See Turbogenerators—Protection. 
Windings. See Electric Machinery—Windings. 
TURBOMACHINERY 


See also Compressors; Gas Turbines; Hydraulic Turbines ; 
Pumps; Refrigerating Machinery—Compressors; Steam Tur- 
bines ; Turbogenerators. 

Anwendung der Grenzschichttheorie auf Stroemungsprobleme 
der Turbomaschinen, H.SCHLICHTING. Siemens Zeit v 33 n 
7 July 1959 p 429-38. Application of boundary layer theory 
to’ flow problems in turbomachinery; method of calculating 
flow through two-dimensional cascades, taking into account 
influence of viscosity; method makes it possible to determine 
by purely mathematical means all aerodynamic factors of two- 
dimensional cascade including loss factors. 20 refs. 


Die Beziehungen zwischen den gebraeuchlichsten Kennzahlen 
fuer Schiffs- und Luftschrauben und fuer Stroemungsma- 
schinen, O.SCHIELE. Brennstoff-Waerme-Kraft v 12 n 3 Mar 
1960 p 106-8. Relationships between most frequently used 
coefficients for ship and air propellers and turbomachines ; 
coefficients for propeller design are compared with those pro- 
posed by K.BREH and H.MARCINOWSKI for turbomachines ; 
study made to find like definitions and symbols for similar 
coefficients in each field. 

Dimensionslose Kennzahlen fuer Stroemungsmaschinen, K. 


BREH, H.MARCINOWSKI. Brennstoff-Waerme-Kraft v WPA Sok 
3 Mar 1960 p 102-5. Dimensionsless coefficients for turbo- 
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machines; draft of data work sheet included essentially based 
on proposals presented by VDI Committee for flow research 
in 1955; basic concepts are summarized and explanations 
given of modifications and extensions necessary as result of 
proposals and objections. 


Ob elektromodelirovanii temperaturnykh polei v rotorakh 
turbin, A.G.KOSTYUK, V.S.SOKOLOV. Teploenergetika v 
6 n 10 Oct 1959 p 22-7. Electric analogy of temperature field 
in turbine rotors; improved technique of model tests to study 
temperature fields in tail fastening of blades. 


Probleme bei der Gestaltung verlustarmer Gehaeuse von 
Stroemungsmaschinen, W.ALBRING. Dresden. Technische 
Hochschule—Wissenschaftliche Zeit vy 8 n 5 1958/59 p 972-9. 
Design of low loss housings for turbomachinery; electric an- 
alog flow study to determine optimum shape of ventilators, 
and of hydraulic and other types of turbines; use of plasticine 
in studying model contours; results for radial housings in- 
clude flow calculations in boundary layer. 


Techenie para ili gaza v zazorakh mezhdy stupenyami tur- 
biny pri nalichii nebol’shikh otborov, G.I.KHUTSKII. Teploen- 
ergetika v 6 n 9 Sept 1959 p 63-5. Flow of steam or gas in 
gaps between turbine stages under conditions of low extrac- 
tion; data obtained from experimental air turbine concerning 
effect of gas consumption and extraction on efficiency of 
turbine stages. 


Axial Flow. See also Aerodynamics—Cascades ; Turbomachinery 


—Blades. 


Distributed Suction Boundary Layer Control Applied to 
Axial Fans, E.G.MILES. ASME—Paper 60-AV-14 for meeting 
June 5-9 1960 11 p. Study to determine effectiveness of dis- 
tributed suction applied to rotating blades of 36 in. diam vane- 
axial fan, as means of flow control technique in turbo- 
machinery; quantity flow and total head were measured for 
perforated and unperforated blades; comparison of perform- 
ance curves showed that suction BLC improved fan’s efficiency 
by 28.5%. 

Priblizhennyi raschet osesimmetrichnogo potoka cherez ne- 
podvizhnye reshetki stupenei s tsilindricheskimi granitsami ose- 
voi turbomashiny, P.A-.ROMANENKO. Akademiya Nauk SSSR, 
Izvestiya, Otdelenie Tekhnicheskikh Nauk, Energetika i Avto- 
matika n 6 Nov-Dee 1959 p 68-78. Approximate calculation 
of axially symmetrical flow through immobile rows of axial 
turbomachinery stages having cylindric boundaries; method is 
applicable to calculation of certain types of stages having 
narrow blades. 


Balancing. See Balancing Machines. 
Blades. Calculation of Aerodynamic Characteristics of Turbine 


Blading, N.M.MARKOV. Associated Technical Services, Inc, 
Glen Ridge, NJ. Copyright, 1959 by North American Aviation, 
Ince. 1958, 114 p. Book deals with basic problems of theory 
concerning turbine blading; outline of method for calcula- 
tion of given cascade of blades of both infinite and finite 
lengths, and of basic characteristics of steam and gas turbine 
stages; examples illustrate application of computational 
procedures to solution of specific practical problems. 68 refs. 
Translated from Russian. 

Ein Beitrag zum Problem der Sekundaerstroemungen in 
Schaufelgittern, H.WOLFE. Dresden. Technische Hochschule 
—Wissenschaftliche Zeit v 8 n 4 1958/59 p 763-72. Secondary 
flow in blade rows of turbomachinery; results of measure- 
ments by means of which most blade row parameters can be 
calculated with respect to secondary flow. 21 refs. 

Ein vereinfachtes Verfahren zur angenaeherten Bestimmung 
der Dicke der Schaufelprofile von Turbomaschinen, W.ZICK- 
UHR. Siemens Zeit v 33 n 8 Aug 1959 p 516-20. Simplified 
method for approximate determination of thickness of tur- 
bine profile blades; formula for minimum chord length of 
axial flow reaction turbines in relation to stresses; how con- 
clusions with regard to thermodynamic design of reaction 
turbines can be drawn from equations. 


Study of Boundary-Layer Characteristics of Turbo-machine 
Blade Rows and Their Relation to Over-All Blade Loss, W.L. 
STEWART, W.J.WHITNEY, R.Y.WONG, ASME—Trans—J 
Basic Eng v 82 Ser D n 3 Sept 1960 p 588-92. Momentum loss 
for isolated airfoil is transformed into total momentum loss 
parameter for cascade including effect of end walls and effect 
of mixing to uniform flow conditions downstream of blade 
row; parameter can then be used to obtain kinetic energy loss 
for blade row, which is indication of efficiency of blade row ; 
overall blade loss is developed from basic boundary layer mo- 
mentum loss as function of blade surface diffusion, reaction, 
and solidity. Paper 59-A-23. 

Versatility—Turbine’s Big Feature, B.G.A.SKROTZKI. 
Power v 103 n 8 Aug 1959 p 136-8, 139. Review of how tur- 
bine buckets convert gas-jet kinetic energy to mechanical 
shaft work: velocity relations, and forces developed based 
on Newton’s Second Law of Motion, bucket efficiency, and 
compounding for impulse turbine, discussed. 

Vibration Analysis of Shrouded Turbine Blades, B.R.SINGH, 


N.S.NANDEESWARAIYA. Instn Engrs (India)—J v 40 n 1 
pt 2 Sept 1959 p 1-6. Analysis of natural frequencies of 
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flexural vibration of shrouded turbine blades in plane of 
turbine disk and perpendicular to it; results are presented in 
terms of non-dimensional parameters in graphical form. 


Vibrations of Rotating Cantilever Blading: Theoretical Ap- 
proaches to Frequency Problem based on Energy Methods, 
W.CARNEGIE. J Mech Eng Science v 1 n 3 Dee 1959 p 
235-40. Theoretical expression obtained for work done due 
to centrifugal effects when rotating cantilever blade executes 
small vibrations; total potential and kinetic energy of sys- 
tem are formulated, use being made of previously derived 
expressions for stationary blade; by use of Rayleigh’s method, 
equation for fundamental frequency of vibration is established. 


Materials. See Metals and Alloys—Refractory. 
Testing. See Flow of Fluids—Measurement. 


Vibrations. See Gas Turbines—Vibrations; Hydraulic Turbines 
—Vibrations; Rotors—Vibrations; Turbomachinery—Blades ; 
Vibrations. 


TURBOPUMPS. See Rocket Engines. 
TURBULENT FLOW. See Flow of Fluids—Turbulent. 


TURNING. See Lathes; Machine Shop Practice; Metals Cut- 
ting. 


TURNING TOOLS. See Cutting Tools. 
TURNPIKES. See Highway Systems. 
TURRET LATHES. See Lathes. 
TUYERES. See Blast Furnaces; Cupolas. 
TWISTORS. See Memory Devices. 
TYNDALLOSCOPES. See Dust—Analysis. 


TYPE METAL. See Metals Analysis—Spectrographic; Zine and 
Alloys. 


TYPEWRITERS 
See also Business Machines—Data Processing. 


Die Wagenbewegung bei Schreibmaschinen, E.BUERGER. 
Dresden. Technische Hochschule—Wissenschaftliche Zeit v 8 
n 5 1958/59 p 1029-36. Carriage movement of typewriters; 
speed measurements of various types of typewriter carriers 
by means of special test installation; comparative data on 
effect of factors contributing to carriage movement. 


Ueber die kinematischen Verhaeltnisse von Typehebelge- 
trieben, E.BUERGER. Dresden. Technische Hochschule— 
Wissenschaftliche Zeit v 8 n 4 1958/59 p 897-910. Kinematic 
relations of type lever mechanism; measurements conducted 
on number of German typewriters, to establish optimum re- 
quirements from point of view of convenient keyboard opera- 
tion; characteristics of motion transmission. 137 refs. 


ULTRASONICS 


See also Aluminum Metallurgy—Ultrasonic Applications; 
Cavitation; Ceramic Products—Cleaning ; Drying—Ultrasonic ; 
Electrolytes ; Electroplating; Flow Meters; Food Products— 
Freezing ; Gages—Thickness Measuring; Glass—Cleaning; Ma- 
chine Tools—Ultrasonic; Materials Testing—Nondestructive ; 
Metallurgy—Ultrasonie Applications; Pickling; Radio Circuits 

Delay; Soils—Testing ; Sound—Absorption; Sound—Trans- 
mission; Sound Measuring Instruments; Steel Testing—Non- 
destructive; Transducers; Welding—Ultrasonic. 


Akustische Messgeber und Messempfaenger, isbesondere fuer 
Fluessigkeiten, H.H.RUST. Archiv fuer Technisches Messen n 
289, 291, 292 Feb 1960 p 39-42, Apr p 85-8, May p 105-8. 
Acoustical donors and receivers particularly for liquids 
measurement; review and analysis of principles of various 
acoustic radiators for audio frequencies and up to 100 ke, 
of electromechanical piezoelectric and other transducer sys- 
tems. 127 refs. 


Compressibilities of Aqueous Nitrate Solutions, S.V.SUB- 
RAHMANYAM, J.BHIMASENACHAR. Acoustical Soe Amer- 
ica—J vy 32 n 7 July 1960 p 835-8. Use of variable-path inter- 
ferometry to determine ultrasonic velocities of NaNOz, KNOs, 
Ca(NOs)2. 4H20, Sr(NOs)2, Pb(NOs)2, and Ba(NOs)2; effects 
: different cations on compressibilities; relation to Coulomb 
orces, 


Determination of Finite Amplitude Distortion by Light 
Diffraction, B.D.COOK. Acoustical Soe America—J v 32 n 3 
Mar 1960 p 3836-7. Use of Fourier transforms to develop 
theory of new optical method of determining harmonic 
structure of progressive ultrasonic waves undergoing finite 
amplitude distortion; waveform determined by measuring 
light intensity of all diffraction orders. 


_ Diffraction of Light by Two Ultrasonic Waves of Same 
Frequency, K.L.ZANKEL. Acoustical Soc America—J vy 32 n 


U 


TYPEWRITERS—Continued ’ 
Untersuchungen ueber Kraefte- und Geschwindigkeitsver- 
haeltnisse beim Anschlagen von Schreibmaschinentasten, | E. 
BUERGER. Dresden Technische Hochschule—Wissenschaftliche 
Zeit v 9 n 1 1959-60 p 119-24. Force and velocity conditions 
of striking typewriter keys; simultaneous measurements of 
force of blow, velocity and direction on keyboards of various 
German makes, including those of Royal typewriter. 


Manufacture. Die-Castings in IBM Electric Typewriter. Metal 
Industry v 96 n 13 Mar 25 1960 p 247-50. Complex nature of 
parts and difficulty of producing them in any other way 
pointed out as crucial factor in selection of pressure die 
castings for electric typewriters made by IBM United King- 
dom Ltd; diecast aluminum power frame forms basis of as- 
sembly; other die cast components described and illustrated. 


How IBM Automatically Grinds Rubber Power Rolls, DD: 
WARD. Machine & Tool Blue Book v 55 n 3 Mar 1960 p 
144-6. Rubber face power roll in electric typewriter is made 
up of thick, medium hard rubber sleeve, adhesive bonded 
over aluminum cylinder; special adaptations to Cincinnati 
H-10 cylindrical grinder made by Lexington, Ky, plant of 
IBM so that sleeve mounted on cylinder may be ground to 
proper size and surface finished for correct functioning ; 
automatic operation described. 

Machining Parts for Touch-Master II Typewriter, R.E. 
GREEN. Machy (Lond) v 96 n 2466, 2470, 2471 Feb 17 1960 
p 348-56, Mar 16 p 591-8, 615-16, Mar 23 p 653-9. Feb 17: 
Changes in manufacturing techniques at Brighton Factory of 
Underwood Business Machines; operations on type bar seg- 
ment; slot milling machine; milling teeth on escapement 
wheels; mechanism of two-spindle automatic indexing head 
for tooth milling operations. Mar 16: Operations on pressure 
die cast aluminum alloy main frame; assembly of ball bearing 
rollers. Mar 23: Machining of pressure die cast aluminum 
alloy carriage frames. 

Phonetic. Time Compensation for Speed of Talking in Speech 
Recognition Machines, H.F.OLSON, H.BELAR. IRE—Trans 
on Audio v AU-8 n 3 May-June 1960 p 87-90. Simplified ver- 
sion of phonetic typewriter that types in response to words 
spoken into microphone has been developed; one problem that 
remains to be solved is effect of speed of talking; one means 
for compensating for this problem is described. 

Plastics Applications. Plastics Typewriter—Big Step Forward! 
Modern Plastics v 37 n 9 May 1960 p 92-5. Remington Rand 
now uses ABS (acrylonitrile-butadiene-styrene) portable type- 
writer housing; entire casing is molded in six parts; total 
weight of plastics parts came to only 1 lb, 4% oz; metal 
parts on previous models added up to 2 lb, 3% oz. 

Remote Control. See Telemetering. 


Voice Actuated. See Automatic 
Typewriters—Phonetic. 


Control—Voice Actuated; 


ULTRASONICS—Continued 


6 June 1960 p 709-13. Experimental study of effects of light 
diffraction by two parallel ultrasonic waves 180° out of 


phase in Raman-Nath region of moderate frequencies and 
pressures. 
Effect of Ultrasonic Insonation on Carbon Tetrachloride- 


Water-Dissolved Helium System, M.R.LEVY. Nature (Lond) 
v 185 n 4707 Jan 16 1960 p 159. Effect of ultrasonies on 
chemical reactions; determinations of relationship between 
reaction yield and solubility of dissolved gas in system. 


Effect of Ultrasonic Waves on Concentration Gradients, R. 
PENN, Y.YEAGER, F.HOVORAKA. Acoustical Soc America— 
J v 81 n 10 Oct 1959 p 13727-6. Schlieren studies of effects of 
ultrasonic waves on concentration gradients in electrolytes, 
showing why ripples are produced on surfaces of metals elec- 
tro-deposited in standing waves; effects of ultrasonic waves 
on thickness of diffusion layer at electrode. 


Effect of Progressive Ultrasonic Wave on Light Beam 
Arbitrary Width, L.E.HARGROVE, K.L.ZANKEL, F EA 
HIEDEMANN. Acoustical Soe America—J v 31 n 10 Oct 1959 
p 1366-71. Theory of diffraction of light beam by plane, 
progressive ultrasonic waves of moderate amplitude and 
frequency ; measurements of time average intensity distribu- 
tion of slit image for varied beam widths and sound pressures 
in water at 1.0 Me. 


Frequency Spectrum of Finite Amplitude 
Waves in Liquids, W.KECK, R.T.BEYE 
v 3 n 8 May-June 1960 p 846-52. 
growth for finite amplitude sound wa 
fluid is. discussed ; perturbation analysis of such waves in 
dissipative fluids has been extended to higher orders of 
calculation, so that location of maximum of second harmonic 
can be ascertained with some accuracy; results agree well 
with experimental data; effective absorption coefficient for 


Ultrasonic 
R. Physics of Fluids 
Theory of harmonic 
ves in nondissipative 
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finite-amplitude waves also has been calculated to terms of 
higher order. 


Fyzikalni ucinky intenzivnich akustickych poli o ultra- 
zvukovych kmitoctech v_ kapalinach, O.TARABA. Elektro- 
technicky Obzor v 48 n 7 July 1959 p 373-8. Physical effects 
of intense acoustic fields of ultrasonic frequencies in liquids; 
comparison of effects produced by magnetostriction generator 
and new ejector generator yielding by far higher emulsifying 
effect ; reference data for design of ultrasonic magnetostriction 
converters. 25 refs. 


L’absorption et Ja dispersion ultrasonores dans les gaz 
polyatomiques. Les sources d’irréversibilité intramoléculaire, 
M.HUETZAUBERT, J.HUETZ. J de Physique et le Radium 
v 20 n 11 Noy 1959 p 860-75. Absorption and dispersion of 
ultrasonics in polyatomic gases; origin of intermolecular 
irreversibility; consequences of classical irreversibilities in 
ultrasonic propagation; identity exists between perturbations 
due to radiation and those due to intramolecular relaxation 
which are inherent in some polyatomic gases; comparison of 
experimental and theoretical results is limited to diatomic 
gases. 


Light Diffraction by Two Distorted Ultrasonic Waves, W.G. 
MAYER, E.A.HIEDEMANN. Acoustical Soe America—J v 32 
n 6 June 1960 p 706-8. Method of cancellation of optical 
effects of ultrasonic waves is used to find amount of even 
harmonics present in distorted ultrasonic waves; data for 
increase in second harmonic as function of distance and 
density. 

Low-Temperature Ultrasonic Attenuation in Tin and 
Aluminum, D.H.FILSON. Phys Rev v 115 n 6 Sept 15 1959 
p 1516-19. Measurement of acoustic loss and electric con- 
ductivity in tin and aluminum at 2 to 16 K in range 100 ke 
to 1 Mc; comparison of data with theory that attenuation 
should be proportional to square of frequency and to electric 
conductivity. 

Magnetic-Field Dependence of Ultrasonic Attenuation in 
Metals, M.H.COHEN, M.J.HARRISON. Phys Rev v 117 n 4 
Feb 15 1960 p 937-52. Self-consistent, semiclassical treatment 
for attenuation of sound wave by free-electron gas in positive 
background which supports sound wave; field dependence 
under wide ranges of magnetic field, frequency and mean free 
path. 

Measurement of Displacement Distribution of Ultrasonic 
Vibrator by Means of Multibeam Interferometry, T.SAKURAI, 
R.SHIRAHASE, T.ANZAI. Acoustical Soc America—J v 32 n 
7 July 1960 p 839-40. Multibeam interferometric study of 
displacement distribution of Langevin type vibrator; measure- 
ment of displacement at various surface portions as shift of 
contour fringes; fundamental mode determined at 84 ke and 
several other modes between 50 and 400 ke. 


Photographic Verification of Ultrasonic Plant Wave Scat- 
tering by Cylinders, H.D.NINE, N.W.SCHUBRING. J Applied 
Physics v 31 n 7 July 1960 p 1274-8. Method of photo- 
graphing instantaneous field invariant in one _ direction; 
through use of parallel-beamed light pulse of very short 
duration photographs were made of ultrasonic field of con- 
tinuous 3 Me traveling sound waves in water impinging per- 
pendicularly upon side of cylindrical tube; shadowgraphs thus 
obtained verified wave shapes predicted by IBM 704 computa- 
tion of mathematical analysis. 


Seattering of Plane Longitudinal Wave by Spherical Fluid 
Obstacle in Elastic Medium, N.G.EINSPRUCH, R.TRUELL. 
Acoustieal Soe America—J v 32 n 2 Feb 1960 p 214-20. Ex- 
tension of work by C.F.YING and R.TRUELL (Indexed in 
Engineering Index 1956 p 1099) on scattering of compressional 
wave by elastic sphere; exact analytical expressions for 
seattering by fluid-filled cavity in elastic solid are obtained ; 
exact solutions for expansion coefficients describing scattered 
elastic wave. 


Some Ultrasonic Measurements in Normal and Supercon- 
ducting Aluminum, R.W.MORSE, H.V.BOHM. Acoustical Soc 
America—J v 31 n 11 Nov 1959 p 1523-6. Measurements of 
longitudinal and shear wave attenuations at frequencies be- 
tween 11 and 58 Me between 1.0 and 4.2 K; attenuation as 
function of magnetic field in normal state; shear waves 
show marked discontinuity at transition temperature, while 
longitudinal waves showed sharp but continuous drop. 


Theory of Ultrasonic Attenuation in Metals and Magneto- 
Acoustie Oscillations, A.B.PIPPARD. Roy Soe—Proe Ser A 
v 257 n 1289 Sept 6 1960 p 165-98. Attenuation of ultrasonic 
wave by direct interaction with conduction electrons in metal 
is analyzed without making any special assumptions about 
shape of Fermi surface; problem is reduced to calculation 
of currents set up in stationary lattice by forces on elec- 
trons; analysis is extended to cover situation which arises 
in transverse magnetic field, in limit when free path is long 
compared with electronic orbit perimeters. 


Theory of Ultrasonic Vibration Potentials in Pure Liquids, 
A.WEINMANN. Phys Soe—Proc v 75 n 481 pt 1 Jan 1960 
p 102-8. Discussion of possible mechanisms which could pro- 
duce potentials in pure polar liquid during ultrasonic wave 
propagation; alignment of molecular dipoles due to density 


ULTRASONICS—Continued 


gradients appears to be likely mechanism; 
potentials in non-polar liquid heptane. 


Ultrasonic Attenuation in Superconducting and Normal 
Mercury, K.L.CHOPRA, T.S.HUTCHISON. Can J Physics v 
37 n 10 Oct 1959 p 1100-4. It is shown that attenuation dif- 
ference between superconducting and normal states below 
transition temperature is greatly increased at higher fre- 
quencies; attenuation in normal state is same for both 
longitudinal and transverse critical magnetic fields and is 
independent of field strength between critical value and 880 
oersteds ; experimental method limitations as critical test of 
J.BARDEEN, L.N.COOPER, J.R.SCHRIEFFLER theory of 
superconductivity, is discussed. 


Ultrasonic Attenuation Unit and Its Use in Measuring 
Attenuation in Alkali Malides, B.;CHICK, G.ANDERSON, R. 
TRUELL. Acoustical Soc America—J v 32 n 2 Feb 1960 p 
186-93. Design features of instrument for measuring ultra- 
sonic attenuation and velocity in range 5 to 200 me/sec; 
attenuation measurements having accuracy within plus or 
minus 1%; for single crystals of NaCl and KCl during de- 
formation and recovery at several temperatures are given. 


Ultrasonic Frequency Power Generator Using Transistors, 
Y.M.WEI. AIEE—Trans v 78 pt 1 (Communication & Elec- 
tronics) n 46 Jan 1960 p 1062-5. Review of circuits and 
methods utilized in generation; compact transistorized 1-kw 
unit weighing less than 50 lb and having d-e to a-c power con- 
version efficiency of about 85%; at present time, cost of 
transistor units is higher than vacuum tube units; however, 
this situation is expected to improve when higher power 
transistors become available. Paper 59-1203. 


Ultrasonic Relaxation in Liquid Methylene Chloride, J.H. 
ANDREAE, P.L.JOYCE, R.J-OLIVER. Phys Soc—Proe v 75 
n 481 pt 1 Jan 1960 p 82-6. Ultrasonic measurements in 
liquid CHeCle at —22 C; relaxation of vibrational specific heat 
was less than contribution of lowest frequency mode of 
vibration ; velocity at —22 C is 1259 m/sec at 2 Me: discussion 
of hypersonic measurements reported by Pesin and Fabelin- 
skii. 

Ultrasonic Scattering and Attenuation in Polycrystalline 
Copper and a-Brass, D.W.KRAUTKOPF. Acoustical Soe 
America—J v 32 n 7 July 1960 p 824-35. Use of ultrasonic 
pulse-echo technique at frequencies between 100 ke and 18 
Me to study scattering and attenuation in copper and a-brass; 
study of scattering process by measurements on rods as func- 
tion of grain size and sound frequency analysis of attenua- 
tion under excess scattering conditions. 

Ultrasonic Studies in Melts and Solutions, S.V.SUBRA- 
HMANYAM, J.BHIMASENACHAR. Acoustical Soc America 
—J v 32 n 6 June 1960 p 7038-5. Interferometric studies of 
variation of ultrasonic velocity with concentration of phenyl 
salicylate, stearic acid, naphthalene and several other com- 
pounds in suitable solvents; in most cases characteristic 
velocity corresponded to velocity at melting point. 

Ultrasonic Viscoelastic Properties of Associated Liquids, 
R.MEISTER, C.L.MARHOEFFER, L.COTTER, T.LITOVITZ. 
J Applied Physics v 31 n 5 May 1960 p 854-70. Ultrasonic 
longitudinal and shear measurements have been made on 
hexanetriol 1, 2, 6; butanediol 1, 3, and 2-methyl pentanediol 
2, 4; several conclusions regarding dynamic mechanical 
behavior of these liquids have been made; of interest is 
“hysteresis’’ loss at high frequencies which is not completely 
understood. 

Velocity of Sound in Liquid He? at High Pressures, K.R. 
ATKINS, H.FLICKER. Phys Rev v 116 n 5 Dec 1 1959 p 
1063-5. Velocity measurements of 14-Me sound in liquid He® 
at pressures up to 9 atm in range 1.2 to 3.2 K; discussion of 
possible phonon contribution to thermal coefficient of ex- 
pansion of liquid. 

Very High Energy Ultrasonics, E.A.NEPPIRAS. Brit J 
Applied Physics v 11 n 4 Apr 1960 p 143-50. Major applica- 
tions of high power ultrasonics; choice of transducer is con- 
sidered; use of ultrasonics is seen to be practically confined 
to solids. 

Delay Lines. Comparison of Several Dispersive Ultrasonic 
Delay Lines Using Longitudinal and Shear Waves in Strips 
and Cylinders, A.H.FITCH. IRE Int Convention Rec v 8 pt 
6 (Component Parts, etc) 1960 p 284-92. Bounded solids can 
be used to guide elastic waves in much same way that metallic 
waveguides are used to guide electromagnetic waves; compari- 
sons of several delay lines, utilizing this concept, are made on 
basis of such features as compactness, versatility, delay versus 
frequency characteristics, and discrimination against un- 
wanted signals. 

Dispersive Ultrasonic Delay Lines Using First Longitudinal 
Mode in Strip, T.R.MEEKER. IRE—Trans on Ultrasonics 
Eng v UE-7 n 2 June 1960 p 538-8. Existence of dispersive 
longitudinal mode of propagation of elastic waves in narrow 
strip is demonstrated experimentally ; experimental delay lines 
using first longitudinal mode in aluminum alloy strip have 
been made; calculations used in design of these lines are 
illustrated by detailed example. 

Optical Studies of Delay Line Transducers, R.F.WEEKS. 
IRE Int Convention Rec v 8 pt 6 (Component Parts, etc) 


discussion of 
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1960 p 261-9. Photoelectric apparatus to measure ultrasonic 
fields in delay medium is described; relationship between 
measured optical signal and acoustic field strength is derived 
for shear mode; preliminary measurements of these fields 
from ceramic transducers are presented which indicate that 
they may be represented by diffraction theory; application 
of results to delay line design is discussed briefly. 


Physical Principles and Operational Characteristics of 
Variable Ultrasonic Delay Lines, W.M.A.ANDERSEN. IRE 
Int Convention Ree v 8 pt 6 (Component Parts, etc) 1960 p 
293-6. Design of variable acoustic delay lines is discussed ; 
lines may be servo controlled and used in such applications 
as moving target simulators, delay matching, electronic 
counter-measures, etc. 


Ultrasonic Delay Lines Using Shear Modes in Strips, A.H. 
MEITZLER. IRE—Trans on Ultrasonics Eng v UE-7 n 2 
June 1960 p 35-43. New type of ultrasonic delay line is 
described in which piezoelectric, thickness-shear mode trans- 
ducers are used to generate elastic shear wave motions in 
delay medium having form of strip; by suitably arranging 
transducers and delay medium it is possible to obtain either 
dispersive or nondispersive propagation characteristics; low 
loss, metal delay lines having large fractional bandwidth have 
been obtained. 


Variable Ultrasonic Water Delay Line, G.W.WILLIAMS. 
Brit J Applied Physics v 11 n 8 Aug 1960 p 358-63. Variable 
delay line using ultrasonic propagation in water, and variable 
from 200 to 2600 usec, has been constructed; it is controlled 
by input voltage and is variable at rate of 40 wusec/sec; 
bandwidth of 800 ke is achieved at carrier frequency of 7 Mc; 
delay is stable to better than 0.05% over normal range of 
room temperatures; automatic gain control holds change in 
level of output pulse to better than plus or minus 1 db. 


Wire-Type Dispersive Ultrasonic Delay Lines, J.E.MAY, Jr. 
IRE—tTrans on Ultrasonics Eng v UE-7 n 2 June 1960 p 44- 
53. Dispersive ultrasonic delay lines having good pulse trans- 
mission properties have been achieved by using lowest mode 
of propagation for longitudinal waves in circular wires; 
existence of inflection point in delay vs frequency character- 
istie for first longitudinal mode allows delay characteristics 
to be either approximately linear or to have positive or 
negative curvature; various designs are described. 


Generators. Ultrasonic Power Source Utilizing Solid-State 
Switching Device, W.C.FRY. IRE Int Convention Ree v 8 pt 6 
(Component Parts, etc) 1960 p 213-18. Power source uses 
controlled rectifier which is 4-layer p-n-p-n semiconductor 
switch; unlike thyratron tube, controlled rectifier is low 
voltage high current device and can be switched at frequencies 
in low ultrasonic range; size and weight are reduced by 
factor of 4, and power conversion efficiency is increased more 
than 50% over electronic tube units. 

Industrial Applications. See Metals Cleaning—Ultrasonic ; 
Metals Cutting—Ultrasonic; Mines and Mining—Dust Prob- 
lems. 

Medical Applications. See Medical Equipment and Supplies— 
Electronic. 

ULTRAVIOLET RAYS 


See also Glass—Irradiation ; Luminescence and Luminescent 
Materials; Medical Equipment and Supplies—Electronic ; 
Radiometers ; Spectrum Analysis. 

Lichtquellen fuer das Vakuumultraviolett, F.J.COMES. 
Zeit fuer Instrumentenkunde v 68 n 4 Apr 1960 p 69-76. 
Light sources for generation of ultraviolet radiation in 
vacuum; review of high vacuum devices, including synchro- 
trons and vacuum spark; spectra emitted by different sources 
and intensity of radiation obtained. 39 refs. 

Absorption. Spectre d’absorption du sélénium et du_ tellure 
dans l'ultraviolet. Interpretation des résultats a l’aide du 
schéma réduit des bandes d’energie, S.ROBIN-KANDARE. J 
de Physique et le Radium v 21 n 1 Jan 1960 p 31-6. Ultra- 
violet absorption spectrum of reduced energy band diagram; 
spectral range studied includes large part of region of optical 
transitions (4000 to 700 A) and internal transitions of lowest 
energies (700 to 110 A); attempt is made to interpret 
shape of absorption curves due to optical transitions, 21 
refs. 

Ultraviolet Absorption of Alkali Halides, J.E.EBY, K.J. 
TEEGARDEN, D.B.DUTTON. Phys Rev v 116 n 5 Dee 1 
1959 p 1099-1105. Measurement at 80 K and room tempera- 
ture at 1100 to 2500 A of absorption spectra of evaporated 
films of alkali halides except LiF; low-temperature spectra 
was more complex than shown by earlier work; general 
agreement with current theory on multiplicity and grouping 
of exciton peaks. 


Measurement. See also Radiation—Measurement. 


Resistance Strip Magnetic Photomultiplier for Extreme 
Ultraviolet, L.HEROUX, H.E.HINTEREGGER. Rev Sci In- 
struments v 31 n 3 Mar 1960 p 280-6. Windowless detector 
with high spectral sensitivity for wavelengths below 1400 A, 
and low sensitivity to longer wavelengths; it is reproducible 
in spectral response and gain after exposure to air or after 
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cleaning; current gain of 105 can be realized with multiplier 
for overall voltage of 2000 v; photomultiplier can be operated 
as photoelectron counter with well-defined counting plateau 
for pressures below 10- mm Hg. 


UNDERGROUND CONSTRUCTION AND OPERATION. See 
Cameras—Underground; Civil Defense—Shelters; Electric 
Cables—Underground; Electric Substations—Underground ; 
Gas Manufacture—Underground; Gas Storage—Underground ; 
Heating—Underground; Petroleum Gas, Liquefied—Storage ; 
Rock Drilling; Rockets and Missiles—Bases; Shaft Sinking; 
Subways; Telephone Cables—Underground; Tunnels; Ventila- 
tion—Underground; Water Supply Tunnels. 


UNDERGROUND TRANSPORTATION. See Coal Mines and 
Mining—Underground Transportation; Mines and Mining— 
Underground Transportation; Subways; Tunnels. 


UNDERGROUND WATER. See Water Resources. 


UNDERWATER CONSTRUCTION AND OPERATION. See 
cross references under Subaqueous Construction and Opera- 
tion. 


UNIT HEATERS. See Heating—Industrial Plants. 
UPSET FORGING. See Forge Shop Practice. 
URANATES. See Mineralogy—Uranates. 
URANIUM 


See also Aluminum Uranium Alloys; Geochemistry—Ura- 
nium; Metals, Rare and Minor; Mineral Industry and Re- 
sources; Nuclear Reactors—Fuel HElements; Nuclear Reactors 
—Fuels; Nuclear Reactors—Materials; Ore Analysis—Ura- 
nium Determination; Plutonium; Powder Metallurgy— 
Uranium; Radioactive Materials; Rare Earths; Thermoelec- 
tricity; Thorium; also all subject headings beginning with 
Uranium. 


a-B Thermal Cycling of Uranium, W.S.BLACKBURN. J 
Nuclear Matls v 2 n 2 June 1960 p 191. Assumption that 
when U is thermally cycled in and out of 6 phase there is 
contraction along normal to phase boundary and_ identical 
extensions in perpendicular directions, is applied by mathe- 
matical analysis to case of long hollow tube of inner and 
outer arbitrary radii (a and b) in which phase boundary 
moves radially in symmetric manner. 


Concentrazione dell’uranio 235: rassegna di aleuni dei piu 
importanti metodi e principi, F.I.HAVLICEK. Energia Nu- 
cleare v 6 n 8 Aug 1959 p 521-31. On the concentration of 
U 235; survey of methods covers diffusion, physical chemistry, 
and electromagnetic techniques for separation of U isotopes; 
review of principles of each technique; possible applications, 
and some experimental devices described. 16 refs. 


Constitution of Low Carbon U-C Alloys, B.BLUMENTHAL. 
J Nuclear Matls v 2 n 3 Sept 1960 p 197-208. Phase diagram 
at low C concentration was determined by saturation experi- 
ments, thermal analyses, and metallography; system has 
eutectic point of 0.98 at.% C at 1116.6 C and two eutectoid 
reactions at 771.8 C, and 665.9 C, respectively, 3.0 and 1.8 C 
below transformation temperatures of pure metal; y-solubility 
decreases from 0.30 plus or minus 0.075 at.% at eutectic 
temperature to 0.09 plus or minus 0.04 at.% at eutectoid 
temperature. 


Deformatsiya urana pod vliyaniem termicheskikh tsikloy pri 
odnovremennom§ deistvii rastyagivayushchei nagruzki, A.A. 
BOCHVAR, G.Ya.SERGEEV, V.A.DAVIDOV. Atomnaya 
Energiya v 8 n 2 Feb 1960 p 112-16. Uranium deformation 
under simultaneous thermal cycling and stretching load; how 
such simultaneous action results in considerable residual 
deformation, which many times exceeds total deformation by 
thermal cycling alone. 


Effective Resonance Absorption Integral of 78U in Heavy- 
Atom Mixtures, C.ERGINSOY. J Nuclear Energy: Reactor 
Science v 10 n 1-2 July 1959 p 1-7. Resonance absorption of 
neutrons by “SU in admixtures containing elements of 
medium or high atomic weight; contributions of 18 resolved 
resonances calculated for three different dilutions correspond- 
ing to potential scattering cross-sections per 28U atom of 
10 barns (pure “SU metal), 100 barns and 1000 barns; good 
approximation obtained to exact Hurwitz solution for non- 


puiomeneoie moderator; effective resonance integrals calcu- 
ated. 


Etude de l’autodiffusion de l’uranium en phase y, Y.ADDA, 
A.KIRIANENKO. J Nuclear Matls v 1 n 2 July 1959 p 
120-6. Study of self diffusion of U in y-phase; effect studied 
at temperatures ranging from 800 to 1050 C; diffusion couples 
made of natural U and U enriched with U4; emission of 
cut surface measured by ionization chamber; self-diffusion 
coefficient of U in y-phase as well as activation energy 
(Q=27.5 kCal/g.at) and frequency factor (Do=1.8X10-8 


ra determined from activity-penetration curves estab- 
ished. 


(Etude | sur Ja séparation des isotopes de Vuranium, GC. 
FREJACQUES, Energie Nucléaire v 1 n 5 Sept-Oct 1959 p 
217-21. Separation of uranium isotopes; discussion of gaseous 


diffusion process, particularly of problems associated with 
barriers. 
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URANIUM—Continued 


Hall . Effect, Resistivity and Superconductivity of some 
Metastable Uranium-Rich Alloys, T.H.BERLINCOURT. 
Physics & Chem of Solids v 11 n 1-2 Sept 1959 p 12-17. 
Metastable phase (b.c.c.) binary alloys of U containing 11.6, 
21.7 and 30.5 at.% Mo and 22.2 at.% Nb studied between 
1 K and room temperature in magnetic fields up to 30 kG; 
Hall coefficients of three alloys were positive and only weakly 
temperature-dependent, while Hall coefficient of 11.6 at.% 
Mo alloy was strongly dependent upon temperature and mag- 
netic field; all samples exhibited superconductivity below 2 K 
and weak negative temperature coefficients of resistivity. 


Ignition and Detonation of Uranium in Bromine Trifluoride 
Solutions, R.JOHNSON, F.L.HORN, G.STRICKLAND. Nu- 
clear Eng & Science Conference, 6th, New York City, 1960— 
Preprint n 23 26 p. (Published by Engineers Joint Council, 
New York). Studies undertaken as result of pilot plant acci- 
dent at Brookhaven National Laboratory (BNL) in 1957; 
gamma-extruded BNL-U and to lesser extent alpha-rolled, 
beta-quenched (Hanford) U, cast U, and alpha-rolled U were 
investigated; ignitions were obtained with chips, turnings, 
and cubes in both vapor and liquid phases; detonations 
occasionally resulted under complete or partial sumbergence. 


Il complesso di Springfields nel quadro del programma nu- 
cleare britannico. Energia Nucleare v 7 n 2 Feb 1960 p 77-87. 
Springfields works and British nuclear program; editors of 
Energia Nucleare describe operation at recently opened 
Springfields plant in which uranium metal is produced from 
its salts in continuous process. 


Manganese Bath Measurements of eta of U233 and U235, 
R.L.MACKLIN, G.deSAUSSURE, J.D.KINGTON, W.S.LYON. 
Nuclear Science & Eng v 8 n 3 Sept 1960 p 210-20. Thermal 
neutron beam is introduced in center of 1 m diam space filled 
with dilute water solution of MnSO: and, after first activating 
bath, is totally absorbed in fissionable sample whose fission 
neutrons then activate bath; ratio of two activities is equal 
to absolute thermal value eta; results corrected to 2200 
m/sec were 2.296 plus or minus 0.010 for U233 and 2.296 
plus or minus 0.010 for U235. 22 refs. 


Nekotorye silovye i deformatsionnye kharakteristiki obra- 
botki urana davleniem, I.L.PERLIN, I.D.NIKITIN, V.A. 
FEDORCHENKO, A.D.NIKULIN, N.G.RESHETNIKOV. 
Atomnaya Energiya v 8 n 3 Mar 1960 p 219-27. Force and 
deformation aspects of pressure working applied to uranium; 
conditions for rolling, forming, extrusion, etc, for obtaining 
uranium sheets, bars and tubes. 


On Beta Decay of Uranium X2, H.SCHNEIDER, P.W.De 
LANGE, J.W.L.De VILLIERS. Nuovo Cimento v 14 n 1 Oct 
1 1959 p 11-28. B- and y-ray spectra observed in decay of 
UX2 are investigated; in f-spectrum 1] partial spectra, 
leading to different states in daughter nucleus ™‘U, are 
resolved and their log ft values given; spin assignment is 
made to UX2 and some excited states in #{U; decay scheme 
presented. 


Plastic Deformation of Alpha-Uranium, A.G.YOUNG, K.M. 
GARDINER, W.B.ROTSEY. J Nuclear Matls v 2 n 3 Sept 
1960 p 234-47. Plastic behavior of Mg reduced a-U at tem- 
peratures above 300 C; results of uniaxial creep tests under 
isothermal conditions, and relation between secondary creep 
rate, stress, and temperature which applies between 450 and 
650 C is given; effects of thermal cycles on plastic deforma- 
tion under load are described; theory is developed for relating 
plastic deformation to applied stress and amplitude of cycle. 


Potential Metallurgical Uses of Depleted Uranium, V.D. 
BARTH, G.W.P.RENGSTORFF. Battelle Tech Rev v 9 n 7 
July 1960 p 3-8. Availability of large supplies of depleted 
uranium of good quality, processed after use in reactors, 
coupled with increased knowledge of reactive metals is leading 
to new interest in possible uses for metal; value as addition 
to ferrous materials as spheroidizing agent for making 
nodular iron, for strengthening by dispersion hardening, as 
constituent of bearing metals, as X-ray shielding material, 
and for high density alloys is described. 


Potential Nonnuclear Uses for Depleted Uranium, H.W. 
NELSON, R.L.CARMICHAEL. US Atomic Energy Commis- 
sion—TID-8203 Jan 29 1960 58 p. (Available from OTS, 
Washington, DC 75¢). It is assumed that up to 20,000 tons of 
depleted U, in form of UF%, is available annually for in- 
dustrial applications outside nuclear field; opportunities for 
use as consumable anodes for cathodie protection, as re- 
fractory materials, glazes and glass coloring for ceramics 
applications, catalysts and miscellaneous uses in chemical 
applications, possible semiconductor material, and for ap- 
plication in ferrous and nonferrous metallurgy are indicated. 
96 refs. 


Proposed Nomenclature for Phases in Uranium Alloys, J. 
LEHMANN, R.F.HILLS. J Nuclear Matls v 2 n 3 Sept 1960 
p 261-8. At meeting at Saclay between representatives of 
metallurgy laboratories in France and England, agreed 
nomenclature was proposed; although nomenclature_ has 
special reference to U-Mo alloys, it is believed sufficiently 
general to cover equilibrium and metastable phases in all U 
systems showing solubility in bee y-phase; it is desired that 


URANIUM—Continued 


nomenclature be applied and extended as necessary, to all 


coe of U alloys where metastable phases are encountered. 
refs. 


Rolling of Uranium. Los Alamos, NM. Los Alamos Sci 
Laboratory—LA-2071—(TID-4500, 13 ed, supp), Dec 17 1957; 
217 p. Work done since Nov 1950 in fabrication of U sheet; 
cast U plate hot rolled at 600-625 © to intermediate thickness, 
and rolled to final thickness either warm, (300-340 C) or 
cold; ultimate erystal orientation is dependent on rolling 
schedules; three schedules developed; grain size is function 
of time and temperature of annealing, and prior reduction; 
mechanical properties are affected by method of annealing; 
salt annealing causes embrittlement, vacuum annealing im- 
proves ductility. 


Rolling Pressures of Uranium Sheet and Plate. Los Alamos, 
NM. Los Alamos Sci Laboratory—LA-2233—(TID-4500, 14th 
ed), Jan 8 1959, 159 p. (Available from OTS, Washington, 
DC $3.00). Cam plastometer was used for testing depleted U 
specimens in compression at several constant true strain 
rates and temperatures; from load and time measurements, 
true stress vs true strain curves were calculated; Orowan’s 
method was modified to calculate roll pressure distribution 


along arc of contact; total roll pressure, roll separating 
force, torque, power requirements, and other values, also 
calculated. 

U_ Enrichment Can be Checked by Gamma-Ray Spec- 


trometry, L.A.SSARKES, N.L.MacKINNON. Nucleonies v 18 n 
3 Mar 1960 p 107. Display of gamma spectrum of uranium 
sample on oscilloscope screen provides fast, visual way to 
determine if sample is natural or enriched; U> and natural- 
uranium spectra can be easily distinguished, as shown by 
typical experimental curves which are given; replacement of 
oscilloscope with scaler should enable quantitative measure- 
ments to be made. 


Uranium-Producers Face Period of Over-production. Nu- 
clear Eng v 5 n 45 Feb 1960 p 49-52. Supply and demand 
position of uranium is examined without attempting to make 
specific forecasts as to future of industry; until more definite 
plans for nuclear power are announced, particularly by 
European countries, demand position will be uncertain. 

Analysis. See also Absorptiometers; Metals Analysis. 


Dosage de faibles teneurs en carbone dans J’uranium, L. 
CHAMPEIX, H.CHEVILLIARD, J.PONTY. Memoires Scien- 
tifiques de la Revue de Metallurgie v 56 n 7 Dec 1959 p 657-62. 
Determination of small amounts of carbon in uranium; de- 
sorption of (combustion) method and apparatus; critical 
discussion of its sensitiveness and accuracy and _ reproduci- 
bility of results; examples; determinations of 2 ppm on 
5-gram samples are considered possible. 


L’analyse et le controle analytique en énergie nucléaire; 
application a lVanalyse de l’uranium, J.ARTAUD. Energie 
Nucléaire v 2 n 2 Mar-Apr 1960 p 93-104. Analysis and 
analytical control in nuclear energy; application to analysis 
of uranium; critical review of methods used for spectro- 
graphic analysis of uranium, and of Scribner-Mullins method 
of analysis by fractional distillation. 


Volumetric Determination of Uranium in Presence of High 
Coneentrations of Iron, T.J.BLALOCK. US Bur Mines—Re- 
port Investigations n 5687 1960 9 p. By using double precipita- 
tion procedure, essentially quantitative separation of uranium 
tetrafluoride is possible for concentrations as low as 0.1 to 
0.2 mg of uranium per 100 ml of solution, provided suitable 
carrier is present and ammonium chloride is added to prevent 
peptization. 


Corrosion. 
sion. 


Corrosion of Unalloyed Uranium by Water, B.E.HOPKIN- 
SON. Corrosion Technology v 6 n 11 Nov 1959 p 837-40. 
Available information summarized; protective coatings con- 
sidered. 39 refs. 


Some Properties of Oxide Films Formed During Aqueous 
Corrosion, J.S.LLEWELYN LEACH. Brit Nuclear Energy 
Conference—J v 5 n 3 July 1960 p 150-7. Indexed in En- 
gineering Index 1959 p 1450 from Inst Metals—J Sept 1959. 


See also Metals Corrosion; Nuclear Reactors—Corro- 


Creep. See also Uranium—Mechanical Properties. 


Effect of Thermal Cycling on Creep of Uranium, W.S. 
BLACKBURN, G.HARNBY, J.J.STOBO. J Nuclear Energy: 
Reactor Science Pt A v 12 n 4 Aug 1960 p 162-71. Isothermal 
studies at 500 C with cycles up to plus or minus 40 C, 
demonstrate effect of cycling in creep rate; creep acceleration 
is increased by factor not less than 25 at 0.5 tsi and 500 C; 
creep rate is greater for greater amplitudes of cycling; 
theory is developed under assumption that internal stresses 
set up by differential expansions of individual crystals is 
not sufficient to cause plastic flow. 


Deformation. See Uranium Metallography. 
Diffusion. See also Metals and Alloys—Diffusion ; Uranium 
Columbium Alloys; Uranium Titanium Alloys; Uranium 


Zirconium Alloys. 
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Etude de l’effect Kirkendall etc, Y.ADDA, C.MAIRY, J.L. 
ANDREU. Mémoires Scientifiques de la Revue de Métallurgie 
v 57 n 7 July 1960 p 550-6. Study of Kirkendall effect as 
function of concentration in uranium zirconium diffusion ; 
tungsten wire markers at interfaces of couple consisting of 
stack of thin Zr and U foils indicated displacement of inter- 
faces toward uranium at 5-100% U and toward zirconium at 
0.5% U; interpretation of phenomenon on basis of Darken 
relations was verified by self-diffusion coefficients. 


Influence de la pression sur la diffusion dans les sys- 
témes U-Al, U-Cu, U-Ni, Y.ADDA, M.BEYELER, A.KIRIA- 
NENKO, B.PERNOT. Mémoires Scientifiques de la Revue de 
Métallurgie v 57 n 6 June 1960 p 423-33 (discussion) 433-4. 
Effect of pressure on diffusion in systems of uranium and 
aluminum, copper, or nickel; in all three systems variations 
in composition of theoretically stoichiometric intermetallic 
compounds were observed in diffusion zones formed without 
external pressure; variations were eliminated by application 
of hydrostatic or uniaxial pressure above 500 kg/cem?. 


Self-Diffusion in Gamma Uranium, S.J.ROTHMAN, L.T. 
LLOYD, A.L.HARKNESS. Met Soe of AIME—Trans v 218 
n 4 Aug 1960 p 605-7. Self-diffusion in uranium has been 
measured using U™ as tracer isotope; diffusion coefficient fits 
Arrhenius-type equation D equals 2.33X10-8 exp (—28,500/RT) 
em?/sec; values of Do and Q are unusually low and are not 
consistent with values expected from theories based on 
simple vacancy mechanism of diffusion. 21 refs. 


Untersuchungen ueber die Diffusion in den Systemen Uran- 
Zirkon und Uran-Nickel, N.MUELLER. Zeit fuer Metall- 
kunde v 50 n 11 Nov 1959 p 652-60. Diffusion in uranium 
zirconium and uranium nickel systems; determination of dif- 
fusion coefficients at 1065, 950, and 679 C, and calculation 
of activation energies in U-Zr system; activation energies 
for diffusion below 550 C in U-Ni system; Kirkendall effect 
observed in both systems indicates vacancy mechanism of 
diffusion. 

Fission. See also Geochemistry—Uranium; Neutrons; Nuclear 
Reactors—Fission Products; Nuclear Reactors—Fuels; Radia- 
tion—Hazards; Radiation—Measurement; Radioactive Ma- 
terials; Uranium—Irradiation. 

Absolute Yields of Xenon and Krypton Isotopes in U8 
Spontaneous’ Fission, B.G.YOUNG, H.G.THODE. Can J 
Physies v 38 n 1 Jan 1960 p 1-9. Absolute abundances of 
isotopes in six uranium minerals determined mass spectro- 
metrically using isotope dilution technique; absolute yields 
of stable xenon and_ krypton fission products for 
spontaneous fission obtained; spontaneous fission method of 
mineral age determination method is assessed. 


Anisotropy of 14 MeV Neutron Induced Fission of *8U, 
A.N.PROTOPOPOV, V.P.EISMONT. J Nuclear Energy; Re- 
actor Science Pt A v 12 n 4 Aug 1960 p 191-3. English 
translation of article indexed in Engineering Index 1959 p 
1450 from Atomnaya Energiya May 1959. 


Fission Cross-Sections of “°U and *%U for Neutrons Hav- 
ing Energies Between 3 and 800 keV, G.V.GORLOV, B.M. 
GOKHBERG, V.M.MOROZOV, G.A.OTROSHCHENKO, V.A. 
SHIGIN. J Nuclear Energy: Reactor Science v 12 n 1-2 May 
1960 p 79-82. English translation of article indexed in Engi- 
neering Index 1959 p 1450 from Atomnaya Energiya Apr 
1959, 


Mass Distribution of Fragments from 14.6 MeV Fission of 
235), 350, and “*Pu, A.N.PROTOPOPOV, G.M.TOLMACHEV, 
V.N.USHATSKI, R.V.VENEDIKTOVA, I.T.KRISUK, L.P. 
RODIONOVA, G.V.IAKOVLEVA. J Nuclear Energy: Reactor 
Science v 10 n 1-2 July 1959 p 80-4. Study leading to under- 
standing of mechanism of fission in heavy nuclei; data of 
value in radioisotope applications; experimental technique; 
results presented in form of fission fragment mass distribu- 
tion curves. English translation of article indexed in Engi- 
neering Index 1958 p 821. 


Measurement of Spontaneous Fission Neutron Yield of 
Natural Uranium, A.W.WALTNER, B.E.LEONARD. J Nu- 
clear Energy: Reactor Science v 11 n 1 Nov 1959 p 1-7. 
Measurement by activation of 1500 I KMnOs, in sub-critical 
assembly containing over 5000 Ib of natural U; filtering 
removes Mn activity (as MnO) by Szilard-Chalmers effect, to 
1.5% accuracy; since total efficiency of extraction process is 
not known, comparison of activation by Pu-Be sources of 
known strength superimposed over U was made, which pro- 
vided spontaneous fission neutron yield of natural U in 
terms of Pu-Be source calibration. 


Nekotorye kharakteristiki spontannogo deleniya U8, B.D. 
KUZ’MINOV, L.S.KUTSAEVA, V.G.NESTEROV, L.I.PRO- 
KHOROVA, G.P.SMIRENKIN. Zhurnal Eksperimental’noi i 
Teoreticheskoi Fiziki v 37 n 2 Aug 1959 p 406-12. Spon- 
taneous fission of U*; use of double coincidence method to 
measure mean number of neutrons emitted per event of 
spontaneous fission and quantity characterizing neutron dis- 
tribution; values thus obtained do not agree with semi- 
empirical laws valid for most investigated nuclei; number 
of neutrons emitted per gram uranium; calculation of decay 
constant and spontaneous fission period. 


URANIUM— Continued 7 
Tonkaya struktura krivoi vykhoda oskolkov deleniya U8, 
V.K.GORSHKOV, M.P.ANIKINA. Atomnaya Energiya v In2 
Aug 1959 p 144-7. Fine structure in fission yield curve for 
U233; measurements of U* fission yield of Bats, Sr88, Sr®, 
Y®® and five isotopes of Zr; estimation of yield for Cs18° and 
Rb’: graphs for fission fragment yield, showing transition 
boundaries of light fragment, one-neutron, and two-neutron 
emission. 
Health Hazards. See Radioactive Materials—Safe Handling. 


Heat Treatment. See Uranium Metallography. 
Irradiation. Effets de l’irradiation dans les piles sur l’uranium 


metallique, P.BUSSY. Metaux, Corrosion, Industries v 35 n 
413 Jan 1960 p 24-39. Effects of radiation on pile-irradiated 
uranium metal; growth coefficients for uranium _mono- 
crystals; experience made with polycrystalline specimens ; 
influence of alloying elements. 31 refs. 

Role of Vacancies and Dislocations in Nucleation and 
Growth of Gas Bubbles in Irradiated Fissile Material, G.W. 
GREENWOOD, A.J.E.FOREMAN, D.E.RIMMER. J Nuclear 
Matis v 1 n 4 Dee 1959 p 805-24. Experiments have shown 
that samples of U irradiated up to 600 C without large 
temperature fluctuations do not swell by more than few per 
cent, and electron microscope studies indicate that fission 
product gases are contained at high pressures in bubbles of 
less than micron in diameter; it is shown that fine scale 
bubbles are to be expected in reasonably pure material. 


Sonie Grain Orientation Tester, R.E.ROWLEY. Nondestruc- 
tive Testing v 18 n 2 Mar-Apr 1960 p 119-20. To avoid aniso- 
tropic dimensional changes during irradiation, it is desirable 
that grains in uranium rod be oriented in random fashion ; 
non-destructive test instrument, developed by General Electric 
Co, Hanford, Wash, for automatically determining degree of 
grain orientation does this by sequentially measuring sonic 
resonant frequencies of rod in longitudinal and _ torsional 
modes of vibration; solution of frequency measuring problem 
is outlined in instrument block diagram. 

Strahlungswachstum von a-Uran als Ergebnis korrelativer 
Stossprozesse, U.GONSER. J Nuclear Matls v 2 n 1 Mar 1960 
p 48-50. Radiation induced growth in a-U by correlated 
collision mechanism; collision model provides interpretation 
of radiation damage in vicinity of fission spikes, in 8 ¢rys- 
tallographic directions; (100) ‘‘focusons” (focusing collisions) 
impart energy without formation or movement of interstitial 
atoms; (010) “‘dynamie crowdions’”’ (crowdion collisions) im- 
part additional atom to row of otherwise ideal lattice; (001) 
high concentration of Frenkel pairs caused by removal of 
atoms from normal lattice sites to interstitial positions. 


Tensile Properties of Irradiated Uranium, D.SHAW. Nuclear 
Eng v 5 n 48 May 1960 p 214. Results of investigation per- 
formed at Windseale Works of United Kingdom AEA indicate 
that loss of strength which occurs after severe thermal 
cycling is caused by formation of intergranular cracks; 
tubular and graphical data. 


Machining. See Metals Cutting; Nuclear Reactors—Materials. 


Mechanical Properties. See also Uranium—TIrradiation; Ura- 
nium Titanium Alloys. 


Effect of Low Alloy Additions on Properties of Uranium, 
W.H.FRISKE, H.E.KLINE, M.H.BINSTOCK. Am Soc Metals 
—Preprint n 180 for meeting Oct 17-21 1960 8 p. Additions 
of 3.5 wt % Mo to U increased stability during thermal 
cycling, creep strength and tensile strength at 900 F; addition 
of 0.5% Si to U-3.5 Mo binary alloy increased creep strength 
at 900 F; addition of 0.1% Al to U-3.5 Mo binary alloy 
further increased both creep and tensile properties at 900 F; 
U-2 Zr-0.1 Al alloy exhibited poor dimensional and geo- 
metric stability during thermal cycling. 


Protective Coatings. Protection de l’uranium par nickelage 
electrolytique et diffusion, G.CHAUVIN, H.CORIOU, J.HURE. 
Electrochimica Acta v 1 n 2-3 July 1959 p 177-89. Protection 
of uranium by nickel plating and diffusion; to avoid cor- 
rosion by heavy water and also excessive U-Al diffusion, new 
method is suggested for protecting uranium by very ad- 
herent deposits of electrolytic nickel; adherence is such that 
after treatment at high temperature and under vacuum, good 
intermetallic U-Ni diffusion is assured; best diffusion zones 
between Ni and O are obtained with nickel deposited from 
bath free from boric acid. 32 refs. 


Recovery. See Phosphate Ore Treatment; Uranium Metallurgy ; 
Uranium Ore Treatment. 


Welding. See Welding—Uranium; Welding, Electric Are— 
Uranium, 


URANIUM CARBIDE. See Powder Metallurgy—Uranium. 
URANIUM CASTINGS. See Uranium Foundry Practice. 


eed CHROMIUM ALLOYS. See Uranium Metallogra- 
phy. 


URANIUM COLUMBIUM ALLOYS 
See also Uranium Metallography. 


Diffusion Studies in Uranium-Niobium (Columbium) Syst 
N.L.PETERSON, R.E.OGILVIE. Met Boe of AIME- lappa 
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218 n 3 June 1960 p 439-44. Interdiffusion and intrinsic dif- 
fusion’ coefficients were determined in U-Cb system from 
diffusion couples; previously unreported intermediate phase, 
designated in report as delta phase, was found to exist along 
columbium-rich side of miscibility gap; its composition width 
was determined from concentration gradients in diffusion 
couples; presence of this phase was confirmed by microhard- 
ness analysis and metallographic observations. 


URANIUM COMPOUNDS 


See also Nuclear Reactors—Fuel Elements; Nuclear Reac- 
tors—Fuels. 


Fluid Bed Conversion of UOs to UFi, R.P.LEVEY, Jr. 
A.de la GARZA, S.C.JACOBS, H.M.HEIDT, P.E.TRENT. 
Chem Eng Progress v 56 n 3 Mar 1960 p 43-8. Design and 
operating data for tapered fluid bed reactor wherein UQOs is 
pnuematically charged, reduced, hydrofluorinated and UF, is 
pneumatically evacuated; rate controlling processes are basic 
reaction kinetics, reagent delivery and heat transfer; con- 
tactors were developed for processing large quantities of 
enriched material on semicontinuous basis. 


Fluidized Solids Dryway Process for Production of Uranium 
Tetrafluoride at Springfields, E.HAWTHORN, L.P.SHORTIS, 
J.E.LLOYD. Brit Nuclear Energy Conference—J vy 5 n 4 
Oct 1960 p 285-304. Most UFs is made by batch operation of 
dryway furnaces; process has disadvantages which make 
scaling up this type of plant unattractive; reappraisal indi- 
cated that savings in raw material could be effected by direct 
thermal denitration of purified UO2(NOs)2 to uranium oxide, 
eliminating ammonium diuranate as intermediate and, enabl- 
ing recovery of HNOs; considerations which led to fluidized 
solid system, and development and design of prototype plant 
are reviewed. 


Issledovanie roli_okislitel’no-vosstanovitel’nykh protsessov 
pri rastvorenii okislov urana v _ kislykh sredakh, G.M.NES- 
METANOVA, G.M.ALKHAZASHVILI. Atomnaya Energiya 
v 8 n 4 Apr 1960 p 330-5. Role of redox processes when 
oxides of U dissolve in acids; oxidation and dissolution process 
of uranium protoxide-oxide in acid medium and influence of 
bivalent Fe compounds on such process. 


Metallographic Determination of UO2-UsO9 Phase Diagram, 
B.E.SCHANER. J Nuclear Matls v 2 n 2 June 1960 p 110-20. 
Data obtained from visual examination of microstructure of 
annealed and quenched samples made from dense solid pieces 
of UOz were used to determine solubility of UsOo in UOn2+x 
as function of temperatures; two phases, UOz and U.4Ob-y, 
were found to exist at room temperature between O/U ratios 
of 2.00 and 2.22, although at temperatures over 940 C only 
single phase is present; range of substoichiometric UsO9 lies 
between 2.25 and 2.20 at 940 C and to 2.22 at room tempera- 
ture. 


Nuclear Grade Uranium Tetrafluoride by Moving Bed 
Process, F.H.HUESTON. Can J Chem Eng v 38 n 1 Feb 
1960 p 29-32. Plant has been designed, built, and successfully 
operated at Eldorado Mining and Refining, Port Hope, Ont; 
exceptionally high grade uranium tetrafluoride, low in un- 
converted uranium oxides and uranyl! fluoride, can be ob- 
tained; large percentage of production exceeds 99% uranium 
tetrafluoride. 


System UOs-ZrO2, P.E.EVANS. Am Cer Soc—J v 43 n 9 
Sept 1960 p 443-7. Phase diagram is proposed on basis of 
published data and new studies in which mixed oxides were 
melted in solar furnace to avoid contamination; X-ray dif- 
fraction measurements were made on specimens melted in 
helium and after heating to 1350 C in helium; system shows 
narrow 2-phase region about eutectic at high temperatures 
which increases at lower temperatures; high temperature form 
of zirconia cannot be stabilized by addition of UOs. 


Uranium Isotope Separation by Nozzles, M.LEVOY. Nu- 
cleonics v 18 n 4 Apr 1960 p 68-70, 118. Although new 
method of enriching UFs requires more investment capital, 
and higher operating power per stage, it has promise of 
greater reliability and higher separation per stage; in addi- 
tion to separation of U-235 from natural U, method is ap- 
plicable to separation of He from Ne in natural gas, and 
natural gasoline from natural gas; nozzle design, process 
parameters, and other operating data. 


Uranium Tetrafluoride Manufacture with Fluidized Solid 
Techniques, E.HAWTHORN. Nuclear Power v 5 n 47 Mar 
1960 p 120-3. Large scale pilot plant now in operation at 
UKAEA Springfield Works; after 18 mo development, expecta- 
tion is for operation of several new plants using new tech- 
sequence of processes is described ; 


nique in near future; 
flow charts and diagrams. 

Vzaimodeistvie geksaftorida urana s ammiakom, N.P. 
GALKIN, B.N.SUDARIKOV, V.A.ZAITSEV. Atomnaya 


Energiya v 8 n 6 June 1960 p 530-4. Reaction of UFs with 
ammonia at —50 to +200 C; composite equations for reac- 
tion. 


URANIUM DEPOSITS 


See also Mineralogy—Uranates; Oil Shale; Ore Analysis— 
Uranium Determination; Uranium Mines and Mining. 
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Deposition of Uranium in Salt-Pan Basins, K.G.BELL. US 
Geol Survey—Professional Paper n 354-G 1960 p 161-9. Some 
organic-rich muds, and phosphatic sediments deposited in 
desiccating basins may contain uranium in amounts as large 
as 0.0X%; muds, phosphatic sediments, and clays may remove 
nearly all of dissolved uranium from water of some basins ; 
anhydrite, gypsum, halite, and potassium bearing evaporite 
minerals have uranium contents generally less than 0.00001%. 


Arizona. Detrital-Appearing Uyraninite Grains in Shinarump 
Member of Chinle Formation in Northern Arizona, R.G.PE- 
TERSEN. Economic Geology v 55 n 1 Jan-Feb 1960 p 138-49. 
Sample of uranium bearing conglomerate was disaggregated 
in ultrasonic separator; sample, weighing 187 grams, contained 
60 grains of uraninite (from 0.1 to 1 mm diam) which have 
sphericity and polish suggestive of detrital grains; evidence 
suggests that they are probably not detrital in origin, but are 
uraninite replacements of detrital grains; original mineral 
may have been quartz. 


Australia. Structural Control of Uranium Mineralization in 
Australia, J.RADE. Geol Mag v 96 n 3 May-June 1959 p 
177-90. Deep seated flow of geoplasma subjected crustal blocks 
to recurring horizontal movements causing north east trending 
faults, shearing along anticlines and rotation of separate 
crustal blocks ; mineralization occurs as late phase open fissure 
filling of nickel-cobalt-native silver type, and quartz-pyrite- 
galena type. 

Bibliography. Bibliography of U.S. Geological Survey Reports 
on Uranium and Thorium 1942 Through May 1958, P.E.SOIS- 
TER, D.R.CONKLIN. US Geol Survey—Bul n 1107-A 1959 
167 p. Unpublished and published reports are arranged accord- 
ing to authors name and subject; reports are divided into 
three series according to Atomic Energy Commission iden- 
tification code series. 


Selected Annotated Bibliography of Geology of Uranium- 
Bearing Veins in United States, B.G.DEAN. US Geol Survey— 
Bul n 1059-G 1960 p 327-440, map. Bibliography of 211 anno- 
tated references available as of June 1957 is arranged alpha- 
betically by authors and emphasizes geologic aspects of veins 
that contain uranium; index map shows location of vein de- 
posits referred to in annotations. 


Colorado. See also Uranium Deposits—Exploration. 


Chemical Composition as Guide to Size of Sandstone-Type 
Uranium Deposits in Morrison Formation on Colorado Pla- 
teau, A.T.MIESCH, E.M.SHOEMAKER, W.L.NEWMAN, W.1I. 
FINCH. US Geol Survey—Bul n 1112-B 1960 p 17-61. Con- 
centrations of uranium, yttrium, sodium, iron, zirconium, 
manganese, calcium, and nickel in 75 mill-pulp samples of 
uranium deposits in Salt Wash member of Morrison formation 
have been found, by statistical tests, to be significantly related 
to size of deposits represented by samples; methods used to 
estimate size of uranium deposits. 


Geology of Garo Uranium-Vanadium Copper Deposit Park 
County, Colorado, V.R.WILMARTH. US Geol Survey—Bul 
n 1087-A 1959 21 p, 2 maps, 3 plates. Deposits are in three 
complexly faulted sandstone beds of Maroon formation of 
Pennsylvanian and Permian age, on northeast flank of north- 
west trending Garo anticline; ore bodies are small and 
lenticular and apparently are confined to more permeable parts 
of sandstone beds adjacent to minor subsidiary faults; inter- 
section of faults should be used as guide in prospecting. 


Exploration. See also Geophysics—Radioactivity. 


Botanical Prospecting for Uranium in Circle Cliffs Area 
Garfield County, Utah, F.J.KLEINHAMPL, C.KOTEFF. US 
Geol Survey—Bul n 1085-C 1960 p 85-104, 1 map, 1 plate. 
Plant analysis method of botanical prospecting may be used 
to locate uranium deposits in Circle Cliffs area where deposits 
lie as much as 70 ft beneath surface; thick and thin units of 
sandstone of Shinarump member generally can be distinguished 
by studies of ratios of pinyons to junipers. 


Botanical Prospecting for Uranium in Deer Flat Area, 
White Canyon District, San Juan County, Utah, A.J.FROE- 
LICH, F.J.KLEINHAMPL. US Geol Survey—Bul 1085-B 1960 
p 51-84, 1 map. 2000 samples of junipers and pinyons collected 
along outcrop of Shinarump member of Chinle formation 
were analyzed for uranium content ; anomalously large amounts 
of uranium absorbed by trees implies nearby source, which 
may be ore deposit; indicator plant method of prospecting did 
not prove very useful in Deer Flat area. 

Development of Botanical Method of Prospecting for Uran- 
ium on Colorado Plateau, H.L.CANNON. US Geol Survey— 
Bul n 1085-A 1960 50 p, 2 maps. Botanical methods of pros- 
pecting have been studied and evaluated in 10 districts of 
Colorado Plateau; nearly 11,000 tree samples have been 
analyzed for uranium, and indicator plants have been mapped 
along 51 mi of outcrop; two methods are useful in delineating 
extent of mineralized ground; number of ore bodies were 
found during period of appraisal. 

Experimental Comparison of U3Os Ore Estimates vs Produc- 
tion, R.J. WRIGHT. Eng & Min J v 160 n 11 Nov 1959 p 100-1, 
188. Deposits illustrating overestimation and underestimation 
of reserves were chosen; independent calculations were ob- 
tained in each case; calculations were accurate; overestimation 
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results from lack of continuity of ore between boreholes ; under- 
estimation results from presence of thick ore sections which 
were not cut by boreholes. 


Exploratory Drilling Practices and Costs at Western Uran- 
ium Deposits, D.E.REDMON. US Bur Mines—Information Cir 
n 7944 1960 68 p. Contract, churn, rotary, and pneumatic 
percussive drilling methods; sampling unconsolidated forma- 
tions with dry-hole digger; comparison of noncore drilling 
methods ; drilling with wire line equipment from underground 
location in metamorphic rocks. 


Geophysical Prospecting Survey in Yasaka and Dodani 
Mines, Yamaguchi Prefecture, K.SHIBATO, Y.HORIKAWA. 
Japan. Geol Survey—Bul y 11 n 1 Jan 1960 p 1-16. Results of 
electric and radiometric prospecting survey for uraniferous 
copper chlorite veins in granite; spontaneous polarization and 
resistivity methods are unsuitable for thin veins; in Yasaka 
mine high count anomalies were found by radiometric survey ; 
in Dodani mine, radioactive anomalies were not so large as 
those of Yasaka mine; therefore, current potential method, 
which uses ore vein as one electrode was used. English abstract. 


Geophysics Used in Rocky Mountains to Trace Uranium 
Channels, Locate Narrow Veins, and Determine Depth of 
Desert Sand and Gravel, C.E.LMELBYE. Min World v 22 n 7 
June 1960 p 87-40. Activities of US Geological Survey labora- 
tory and field research headquarters in Denver include seismic 
and gravity prospecting for deposits covered by gravels and 
voleanics, electromagnetic resistivity and seismic surveys on 
uranium-bearing channels; commercial geophysical activities 
in Rocky Mountain states are also increasing; resistivity, self- 
potential and gravity surveys for uranium. 


La methode de prospection de l’uranium dans une division 
miniere, H.G.CARRAT. Annales des Mines Mar 1959 p 185-54. 
Method of prospecting for uranium in ore mining division ; 
methods applied in Morvan granite region; synthetic aspect 
of operation; method is diversified by applying radiometry ; 
reconnaissance of soil is done through geochemical and 
geophysical techniques; all methods can only supplement usual 
geological mapping. 


Morfologicheskie tipy promyshlennykh mestorozhdenii urana 
i metody ikh razvedki, D.Ya.SURAZHSKII. Atomnaya Ener- 
giya v 7 n 6 Dee 1959 p 539-43. Prospecting methods and 
morphology of exploitable uranium deposits; classification of 
uranium occurrences into five groups according to their 
morphology ; prospecting systems for each group. 


O kompleksakh rudnichnykh radiometricheskikh rabot, I.M. 
TENENBAUM. Atomnaya Energiya v 8 n 4 Apr 1960 p 336-9. 
Integrated radiometric prospecting; application of methods 
and their relationship to specific geologic surroundings; op- 
timum conditions for qualitative and quantitative measurements 
in mines. 

On Chemical Prospecting for Uranium Deposits, S.OHASHI. 
Min & Met Inst Japan—J v 76 n 864 June 1960 p 368-74. 
Water, soils, rocks and vegetation are used as samples; direct 
and indirect methods of detection are used; former method 
detects uranium by fluorometry or paper chromatography ; 
latter detects deposits by other techniques; three survey 
methods are used; examples are cited which show that 
chemical prospecting method is superior in some aspects to 
radiometric survey technique. 

Oreoly rasseyaniya elementovy vokrug uranovykh rudnykh tel, 
A.D.KABLUKOV, G.I.VERTEPOYV. Geologiya Rudnykh Mes- 
torozhdenii n 2 Mar-Apr 1960 p 20-31. Dispersion halos of 
elements around uranium orebodies; data on distribution of 
soluble uranium, lead, and molybdenum around hydrothermal 
uranium orebodies and recommendations on how to use these 
data in exploration of blind orebdies. 

Poiskovye kviterii dlya mestorozhdenii urana, M.M.KON- 
STANTINOV. Atomnaya Energiya v 8 n 3 Mar 1960 p 228-38. 
Prospecting criteria for uranium deposits; criteria for proba- 
bility of uranium occurrence in certain areas, and for finding 
specific uranium deposits in such areas. 

Uranprospektion mit der UV-Lampe, K.WALENTA. Zeit 
fuer Erzbergbau u Metallhuettenwesen v 12 n 2 Feb 1959 
p 51-5. Prospecting for uranium with ultraviolet lamp; char- 
acteristics and use of American and German ultraviolet lamps; 
prospecting for secondary uranium minerals; fluorescence of 
uranium minerals; occurrence of fluorescent uranium minerals 
in Black Forest. 


France. Le gite uranifere des Bois Noirs (Division du Forez) 
et son exploitation, G.VIE. Mines et metallurgie n 3530 July 
1959 p 416-19. Uranium deposit of Bois Noirs (division of 
Forez) and its exploitation; deposit located 40 km south of 
Vichy; uranium mineralization is represented by spherulites 
of pitchblende up to 1 mm in diam disseminatéd in siliceous 
rock; high grade uranium mineralization is over 2%; method 
of prospecting, mining and ore treatment. 

Japan. See also Uranium Deposits—Exploration. 


Report on Reconnaissance for Uranium-bearing Rocks in 
Fukuoka Coal Field, Kyushu, H.KAMISHIMA, M.SASAKI. 
Japan. Geol Survey—Bul vy 11 n 1 Jan 1960 p 41-8. Instrument 
used for measurement of radiation was Philips “Pocket Battery 
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Monitor’; average radioactivity of rocks are: aplite in gran- 
odiorite of Itojima type (3.7), alluvial mudstone (1.9), alluvial 
sandstone (1.6), granite of Sawara type and grandiorite of 
Itojima type (1.3); rocks and coal of Paleogene less or 
about 1.0; figures are based on ratio of rock count to back- 
ground count. 

Report on Uranium Deposits in Naegi District, Gifu Pre- 
fecture, T.HAMACHI, M.TANI. Japan. Geol Survey—Bul 
vy 11 n 1 Jan 1960 p 34-40. Recent gravel, pebble and sand 
beds form placer deposits; main heavy minerals are ilmenite, 
cassiterite and radioactive minerals which are also common 
in other areas of Naegi district; proportion of each heavy 
mineral is different in both areas, abnormal abundance of 
ilmenite is characteristic in Koketsuyama area; monazite 
and fergusonite are common radioactive minerals. English 
abstract. 


Uraniferous Ore Deposits at Ogamo Mine, Tottori Prefec- 
ture, with Special References to Identification and Occurrence 
of Coffinite, T.HAMACHI, Y.SEKINE, S.ISHIHARA. Japan. 
Geol Survey—Bul v 10 n 3 Mar 1959 p 19-24, 2 plates. Iden- 
tification of coffinite by X-ray powder diffraction pattern, 
X-ray fluorescence analysis, nuclear emulsion technique, optical 
study, and etch test; deposit occurs in argillized shear zone 
in biotite granite, along with arsenopyrite and other sulphides 
in quartz veins; uranium is considered to be of hypogene 
origin. 

Montana. Primary Mineralization of Uranium-Bearing ‘“‘Sili- 
ceous Reef’? Veins in Boulder Batholith, Montana, H.D. 
WRIGHT, B.H.BIELER. Economie Geology v 55 n 1, 2 Jan- 
Feb 1960 p 56-72, Mar-Apr p 363-82. Study of some of uranium 
bearing hydrothermal veins characterized by microcrystalline 
quartz gangue containing scattered, fine-grained sulphide 
minerals and uraninite; successive zones of alteration are 
characterized, from vein outward, by maximum development 
of sericite, kaolinite, and montmorillonite; other alteration 
products are quartz, pyrite, calcite, leucoxene, and chlorite. 


New Mexico. Uranium Deposits of Southern Part of San Juan 
Basin, New Mexico, L.S.HILPERT, R.H.MOENCH. Economic 
Geology v 55 n 3 May 1960 p 429-64. Exposed sequence of 
sedimentary rocks ranges in age from Permian to Cretaceous 
and is associated with intrusive and extrusive rocks of Ter- 
tiary and Quaternary age; deposits in clastic sediments are 
similar to most of uranium deposits in other parts of 
Colorado Plateau; there is no evidence to suggest genetic 
relation between igneous activity and uranium deposits; three 
periods of deformation are recognized. 


Ontario. Evidence of Origin of Blind River Uranium Deposits, 
D.R.DERRY. Economic Geology v 55 n 5 Aug 1960 p 906-27. 
Commercial ore is almost exclusively restricted to quartz pebble 
conglomerate beds near base of Lower Huronian quartzites ; 
ore minerals are uraninite, brannerite, and minerals of gum- 
mite group in variable proportions; brannerite is most gen- 
erally accepted as detrital mineral; uranium minerals were 
deposited contemporaneously, or shortly after, deposition of 
conglomerate beds, but as precipitates from supergene solution 
rather than as detrital minerals. 


On Blind Uranium Ores and Their Origin, D.S.ROBERT- 
SON, N.C.STEENLAND. Economic Geology v 55 n 4 June- 
July 1960 p 659-94. Ore conglomerates lie at or near base of 
Huronian sedimentary section in discontinuous,  sheet-like 
partly overlapping zones; ore conglomerates are older than 
1200x108 yr and probably older than 1700x108 yr; uranium 
minerals, brannerite, uraninite and monazite complex, occur 
with typical detrital assemblage and appear themselves to 
be detrital. 


Sampling. See Ore Sampling. 


Soviet Union. Ob uranoyvom orudenenii osadochno-metamorfiche- 
skogo tipa v dokembriiskikh mramornykh i skarnopodobnykh 
porodakh, T.V.BILIBINA, Yu.V.BOGDANOV, I.S.OZHINSKII. 
Vsesoyuznoe Mineralogicheskoe Obshchestvo, Zapiski 2nd series 
pt 88 n 4 1959 p 369-76. Uranium mineralization of sedimentary 
metamorphic type in Precambrian marbles and _ skarnlike 
rocks ; uraninite is paragenetically associated with apatite and 
graphite; mineralization is localized within one stratigraphic 
horizon and is considered as sedimentary; sedimentation took 
place in presence of abundant organic matter and hydrogen 
sulphide. 


Tennessee. Chattanooga Shale of Tennessee as Source of Uran- 
ium, P.B.SSTOCKDALE, H.J.KLEPSER. US Atomie Energy 
Commission—Tech Information Service—Report n ORO-205 
July 1 1959 223 p, 4 maps. There is marked difference in 
uranium content of different stratigraphic members and units 
of Chattanooga shale; Dowelltown unit is leaner in uranium 
than Gassaway; methods of analysis; immediate source of 
uranium was seawater; there was found to be little or no 
relationship between oil and uranium content of shales. 


Theory. See also Geology—Dating. 


Distribution of Witwatersrand Uraninite, C.F.DAVIDSON. 
Economic Geology v 55 n 4 June-July 1960 p 842-8. Discussion 
by A.O.FULLER of paper indexed in Engineering Index 1957 
p 1189 from Sept-Oct 1957 issue. 
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Eksperimental’noe izuchenie uslovii vosstanovleniya i osazh- 
deniya urana mineralami, R.P.RAFAL’SKII, K.F.KUDINOVA. 
Atomnaya Energiya v 7 n 4 Oct 1959 p 333-7. Conditions for 
reduction and precipitation of U by minerals often found in 
hydrothermal U deposits; it is postulated that primary U 
minerals were precipitated by Fe, S, and As reduction of U 
(VI); experiments to produce crystalline pitchblende, collo- 
morphic Uz, etc; character of formation depends on precipitator 
mineral interaction temperature, and in some cases on U 
concentration in solution. 


Further Observation on Uraniferous Conglomerates, C.F. 
DAVIDSON. Economie Geology v 54 n 7 Nov 1959 p 1316-20. 
Discussion of paper indexed in Engineering Index 1957 p 1189 
from Sept-Oct 1957 issue. 


Huronian Uraniferous Conglomerates, C.F.DAVIDSON. Eco- 
nomic Geology v 55 n 2 Mar-Apr 1960 p 410-14. Discussion by 
S.M.ROSCOE of paper indexed in Engineering Index 1957 
p 1189 from Sept-Oct 1957 issue. 


_Nekotorye eksperimental’nye dannye po kristallizatsii dvuo- 
kisi urana v gidrotermal’nykh usloviyakh, R.P.RAFAL’SKII, 
Yu.M.KANDYKIN. Geologiya Rudnykh Mestorozhdenii n 1 
Jan-Feb 1960 p 98-106. Some experimental data on crystal- 
lization of uranium dioxide under hydrothermal conditions; 
results of electron microscopic and X-ray study of finely 
dispersed sediments of synthetic uranium dioxide precipitated 
from supersaturated sulphate and carbonate solutions. 


O povedenii radioaktivnykh elementov pri protsessakh ob- 
razovaniya endogennykh mestorozhdenii, A.G.BETEKHTIN. 
Geologiya Rudnykh Mestorozhdenii n 6 Nov-Dec 1959 p 121-7. 
Behavior of radioactive elements during processes of formation 
of endogenous deposits; discussion by V.L.BARSUKOV and 
G.B.NAUMOV of paper indexed in Engineering Index 1959 
p 1454 from Jan-Feb 1959 issue. 


O povedenii uranovoi smolki pri vozdeistvii ftorosoderzha- 
shchikh gidrotermal’nykh rastvorov, V.I.REKHARSKII. Ge- 
ologiya Rudnykh Mestorozhdenii n 1 Jan-Feb 1960 p 92-7. 
Behavior of pitchblende under influence of fluorine-bearing 
hydrothermal solutions; interrelation of uranium-bearing vein- 
lets intersected by later fluorspay veinlets ; influence of fluorine- 
bearing solutions on pitchblende, molybdenite, and other 
minerals, and redeposition of these minerals by fluorine-bearing 
solutions. 


O vliyanii vmeshchayushchikh porod na protsessy rudoot- 
lozheniya v gidrotermal’nykh mestorozhdeniyakh urana, G.A. 
PELYMSKII. Geologiya Rudnykh Mestorozhdenii n 6 Nov-Dec 
1959 p 39-51. Influence of enclosing rocks on processes of ore 
deposition in hydrothermal deposits of uranium; some cases of 
dependence of localization of uranium mineralization in veins 
on composition of enclosing rocks; example of wall rock alter- 
ation in skarns and role of enclosing formations in process 
of mineralization. 


Ob ekzogennykh protsessakh obrazovaniya uranovykh mes- 
torozhdenii, A.G.BETEKHTIN. Geologiya Rudnykh Mestorozh- 
denii n 6 Nov-Dec 1959 p 5-26. Exogenous processes of uranium 
deposit formation; processes of oxidation of uranium deposits 
under conditions of weathering at earth surface; characteristics 
of metamorphosed sedimentary deposits; general classification 
of exogenous and metamorphosed uranium-bearing deposits. 


Ob uranovom orudenenii v karbonatnykh osadochnykh poro- 
dakh, V.I.DANCHEV, A.M.KORNILOV, M.V.NEIMYSHEV, 
V.V.OL’KHA, B.K.PROSHLYAKOV, N.P.STRELYANOV, M.P. 
SYTNIKOV. Geologiya Rudnykh Mestorozhdenii n 6 Nov-Dec 
1959 p 27-38. Uranium mineralization in sedimentary car- 
bonate rocks; results of study of uranium deposits associated 
with Lower Tertiary carbonate formations; factors of sedi- 
mentation, diagenesis and epigenetic alterations in process of 
formation of uranium deposits. 

Rejuvenation of Pitchblende in Hercynian Ore Deposits, 
C.F.DAVIDSON. Economic Geology 5 vv n 2 Mar-Apr 1960 
p 383-6. In majority of instances, geochronological studies on 
pitehblende samples from MHercynian granites of Western 
Europe reveal age much younger than that of granite plutons ; 
this youthfulness is attributed to rejuvenation of initial miner- 
alization emplaced in Hercynian times; before geological 
history of such deposits can be correctly interpreted from 
mineragraphic investigations, possibility of there having been 
several periods of reworking must be recognized. 

Uranium in Coal in Western United States, 
N.M.DENSON and 13 other authors. US Geol Survey—Bul 
n 1055 1959 315 p, 16 maps, 29 plates. Source and accumulation 
of uranium; possible economic value of uranium bearing coal; 
guides in evaluating evidence for uranium bearing coal in 
unexplored areas; areas that may contain uranium bearing 
coal. 

See also Uranium Deposits—Exploration. 


Geology and Uranium Deposits in Monument Valley, San 
Juan County, Utah, R.Q.LEWIS, Sr, D.E.TRIMBLE. US Geol 
Survey—Bul n 1087-D 1959 p 105-31. Exposed consolidated 
sedimentary rocks range from Permian to Jurassic in age 
and are more than 3000 ft thick; ore deposits are small tabular 
to lenticular bodies in Triassic rocks; ore minerals replace 
cementing material in sandstone and coat fractures ; tyuya- 
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munite and corvusite are common; deposits are zoned both 
laterally and vertically; in general deposits are oxidized. 


Uranium Resources of Cedar Mountain Area Emery County, 
Utah, Regional Synthesis, H.S.JOHNSON, Jr. US Geol Survey 
—Bul n 1087-B 1959 p 23-58. It is suggested that Chinle and 
Morrison formations and possibly Cedar Mountain formation 
have further potential for sandstone type uranium deposits; 
primary sedimentary features exert major ore control; if 
tectonic structural controls should be major control, uranium 
ore potential may be considerably less; mineralogy and 
relative favoring of ground for ore deposition in different 
formations is analyzed. 


Uranium Resources of Green River and Henry Mountains 
Districts, Utah—Regional Synthesis, H.S.JJOHNSON, Jr. US 
Geol Survey—Bul n 1087-C p 59-104, 4 maps. Occurrences of 
sandstone type or weakly mineralized uranium bearing rocks; 
primary sedimentary features are principal ore controls; list of 
eae es significant uranium deposits are most likely to 
e found. 


West Germany. See Uranium Deposits—Exploration. 
URANIUM FOUNDRY PRACTICE 


Uranium Foundry Practice, G.D.CHANDLEY, D.G.FLACK. 
Foundry v 88 n 2 Feb 1960 p 76-9. Uranium parts of excep- 
tional] soundness and uniformly high mechanical properties 
cast at Watertown Arsenal; molding, melting and casting 
operations ; health precautions; vacuum melting and pouring 
are required, and castings produced must be kept under high 
vacuum until they have cooled to approximately 1200 F. 


URANIUM METALLOGRAPHY 


See also Uranium—Diffusion; Uranium Colombium Alloys; 
Uranium Compounds; Uranium Molybdenum Alloys; Uranium 
Titanium Alloys; Uranium Zirconium Alloys. 


Alloy System Uranium-Titanium-Zirconium, B.W.HOWLETT. 
J Nuclear Matls v 1 n 3 Oct 1959 p 289-99. Uranium-titanium- 
zirconium system in composition range to 40 at-% titanium, 
70 at-% zirconium reported in nine isothermal sections be- 
tween 575 and 1000 C; principal features of alloys are dis- 
cussed, 


Alpha-Beta Cycling of Uranium, J.J.STOBO. J Nuclear 
Matls v 2 n 2 June 1960 p 97-109. Experiments on a-B cycling 
of core of bar of U while rim remains in a phase show that 
dimensional distortions of bar occur when more than 10% 
of bar diameter is transformed to 6; extent of damage depends 
on fraction of bar diameter transformed; tubular specimens 
suffer more severe damage than solid bars when compared on 
basis of percentage of outside diameter transformed; striking 
feature of these results is large increase in internal diameter. 


Comparaison de J’influence de faibles additions de chrome, 
de fer ou de molybdéne etc, J.DELAPLACE. Mémoires Scien- 
tifiques de la Revue de Métallurgie v 57 n 9 Sept 1960 
p 721-7. Comparison of effect of small additions of chromium, 
iron, or molybdenum on transformations of uranium during 
quenching and final tempering; study of effect of cooling 
conditions on nature and kinetics of y-8 and B-a transforma- 
tions in U-Cr alloys with 0.01, 0.08, and 0.12% Cr, U-Fe alloy 
with 0.08% Fe, and U-Mo alloy with 1.15% Mo. 


Constitution of Partial System: Uranium Monocarbide-Uran- 
ium Dicarbide, W.CHUBB, W.M.PHILLIPS. Am Soc Metals— 
Preprint n 210 for meeting Oct 17-21 1960 12 p. It is shown 
that miscibility gap exists between UC, having NaCl-type 
crystal structure, and high temperature allotrope of UC2, 
with CaF2-type structure; evidence for immiscibility of these 
structures at 2200 C is presented; additional reactions de- 
manded by such miscibility gap are described; it is presumed 
that transformation of cubic UC2 to tetragonal UC2 occurs 
at about 9 w/o carbon and 1820 C by peritectoid-type reaction. 


Contribution to Study of Structure of Metallic Uranium, 
A.BASSI, C.CORSETTI. Energia Nucleare v 7 n 9 Sept 1960 
p 638-48. Commercially pure U shows two _ polygonization 
phenomena which are consequences of two allotropic trans- 
formations, y goes to B and B goes to a; results of research 
and authors hypotheses on nature of subgrain boundaries are 
reported; variations which are observed in sub-structures 
brought about by phase transformations under load and by 
thermal treatments are also described. (In English). 


Etching Uranium for Bright-Field Examination, W.N.POSEY. 
Metal Progress v 76 n 6 Dec 1959 p 101-2. New chemical 
etchant composed of 130 ml H2SOs (concentrated), 50 ml, 
H2O2 (30 wt.%) 0.2 g NaeSiFs, and 60 ml water, permits 
micro-examination of uranium under bright field illumination ; 
photomicrographs of as-rolled and beta transformed uranium 
chemically etched. 


Etude aux neutrons de la texture cristalline de barreaux 
d@uranium, J.LANIESSE, P.MERIEL, M.ENGLANDER. J Nu- 
clear Matls v 2 n 1 Mar 1960 p 69-74. Crystalline texture of 
extruded uranium bars studied by neutron diffraction at 
600 C; it is possible by single series of experiments to obtain 
good statistical image of texture; diffraction spectrum obtained 
from piece of U bar, extruded in a-range and treated in 
B-range, has shown that specimen has only weak degree of 
preferred orientation, whereas extruded specimen shows marked 
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(110) texture in direction of extrusion; results obtained are 
in agreement with those determined by X-ray diffraction. 


Etude dilatométrique de la restauration et de la recristal- 
lisation etc, G.CIZERON, D.CALAIS, B.PINTEAU, P.LA- 
COMBE. Mémoires Scientifiques de la Revue de Meétallurgie 
vy 57 n 8 Aug 1960 p 589-602. Dilatometric study of recovery 
and recrystallization of a-uranium single crystals strain hard- 
ened by compression; comparative study of dilatation curves 
of unstrained single and polycrystals for thermal cycling at 
20-650 C at rates of 20 and 80 C/hr; study of recovery and 
recrystallization of single crystals strained 1-3.5, 3.5-8, or 
8-20 ton/em2; comparison of results with literature data. 


Habit Planes for UsOs Precipitation on Uranium Dioxide, 
R.H.TUXWORTH, W.EVANS. J Nuclear Matls v 1 n 3 Oct 
1959 p 302-3. Metallographic examination of fused uranium 
oxide with composition UO2.0s showed presence of second phase 
which had precipitated in Widmanstaetten structure along four 
well defined planes in matrix; X-ray powder pattern showed 
that matrix was UOe2 and second phase was U:Os. 

High-Temperature X-Ray Diffraction Investigation of Uran- 
jum-Carbon System, W.B.WILSON, Am Cer Soc—J v 43 n 2 
Feb 1960 p 77-81. System UC-UC2 was investigated at tem- 
peratures to 2200 C; UCz transforms to cubic CaF» structure 
at 1820 C; mean coefficients of expansion were determined, 
and also solubility of UC in UCz and UC2 in UC; it was 
found structural studies may be carried out at temperatures 
to, perhaps, 2500 C under ideal conditions, limit resulting from 
contamination by residual gases and heating element vapor and 
from vapor pressure and/or disproportionation of sample. 


Inclusions in Uranium Metal, K.E.G.MEREDITH, M.B. 
WALDRON. Brit Nuclear Energy Conference—J v 4 n 4 Oct 
1959 p 328-34. Indexed in Engineering Index 1959 p 1450 
from Inst Metals—J May 1959. 


Influence du mécanisme de déformation sur la recristallisa- 
tion des monocristaux d’uranium a écrouis, D.CALAIS, P. 
LACOMBE, N.SIMENEL. J Nuclear Matls v 1 n 4 Dec 1959 
p 825-48. Effect of deformation on recrystallization of cold 
worked single crystals of a-U; imperfect single crystals, 
prepared by phase transformation, extended by 2-15%; differ- 
ent deformation modes observed, according to crystal orienta- 
tion; samples annealed at high temperature within a range, 
underwent either recovery or recrystallization, according to ini- 
tial orientation and extension; deformation by slip or by pre- 
dominant twinning is most favorable for producing large 
perfect crystals of a-uranium. 

Issledovanie uvelicheniya ynutrennego treniya v obravtsakh 
polikristallicheskogo urana pri izmenenii temperatury, Yu.N. 
SOKURSKII, Yu.V.BOBKOV. Atomnaya Energiya v 8 n 4 
Apr 1960 p 3848-53. Changes of internal friction with tem- 
perature for polycrystalline U; use of attenuation measure- 
ments of torsional oscillations for determination of internal 
friction increase during heating of U samples hardened from 
yy phase and annealed in y and a@ phases, and then recrystal- 
lized. 


L’état actuel des connaissances sur la transformation allo- 
tropique a-f de l’uranium, M.ENGLANDER. Metallurgia Itali- 
ana v 51 n 11 Nov 1959 p 497-504. Present state of knowledge 
of a-f allotropie transformation of uranium; it is explained 
why nucleation of new phase develops according to coherent 
process, and why growth of new phase with respect to original 
phase develops either by “martensitic type’ shear or by 
thermal diffusion if temperature and rate of impurity are 
sufficient. (In French). 


Mécanisme de la décomposition de la phase y des alliages 
U-Mo et U-Mo-Ru, G.DONZE, G.CABANE. Mémoires Scien- 
tifiques de la Revue de Métallurgie v 57 n 6 June 1960 p 450-8. 
Mechanism of y-phase decomposition in uranium molybdenum 
and uranium molybdenum ruthenium alloys (18 at.-% Mo or 
Mo + Ru); X-ray and microscopie study of alloys air cooled 
(at 150 C/min) or salt-water quenched from 900 C and 
tempered to 400 hr at 530, 480, and 585 C; discussion of 
effect of Ru on mechanism of y-phase decomposition. 


Recristallisation secondaire et recristallisation par ecrouis- 
sage critique de l’uranium de haute purete, N:AMBROSIS de 
LIBANATI, D.CALAIS, P.LACOMBE. Acad des Sciences— 
Comptes Rendus v 249 n 25 Dec 21 1959 p 2769-71. Secondary 
recrystallization and recrystallization by critical cold working 
of high purity uranium; results obtained of crystal growth 
and properties of hard rolled uranium sheets submitted to 
extended annealing at a@ phase; recrystallization properties 
can be used as criterion of metal purity. 


Recrystallization of Deformed Alpha-Uranium Single Crys- 
tals, L.T.LLOYD. J Nuclear Matls v 2 n 2 June 1960 p 141-6. 
Orientation relationship between deformed and” recrystallized 
a-U can be expressed as 27.5° rotations about axes located 
at 70.0° from (100), 63.5° from (010) and 34.0° from (O01) ; 
in deriving relationship it was necessary to consider recrystal- 
lized grains found upon annealing deformed single crystals, 
as originating from twins as well as from parent crystal ; 
comparisons of deformation and recrystallization textures of 
polyerystalline U agree well with finding. 18 refs. 


Stabilisation de la phase y dans les alliages ternaires A 
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base d’uranium-molybdéne, G.CABANE, G.DONZE. J Nuclear 
Matls v 1 n 4 Dec 1959 p 364-73. Stability of phase in 
U-Mo based ternary alloys; study of effect of Cr, Nb, Re, Ru, 
and Zr as ternary additions; only Zr reduced stability of + 
phase, and is only solute having larger atomic radius than U; 
it appears that metastability of y phase in a + 7 field arises 
primarily from contraction of cubic lattice through substitution 
of small atoms. p 

Temperature Dependence of Adiabatic Elastic Moduli o 
Singie Coverall Alpha Uranium, H.J.McSKIMIN, E.S.FISHER. 
J Applied Physics v 31 n 9 Sept 1960 p 1627-39. Ultrasonic 
wave velocities in small a-uranium single crystals were meas- 
ured at various temperatures using phase-comparison tech- 
nique; results show very marked abnormal temperature 
dependence of elasticity in [100] direction; bulk modulus 
passes through maximum at -100 C;_ these abnormalities 
indicate strong temperature dependence of electron interactions 
involved in second nearest-neighbor bond. 

Termicheskaya obrabotka urana, G.Ya.SERGEEV, V.V.TI- 
TOVA, Z.P.NIKOLAEVA, A.M.KAPTEL’TSEV. Atomnaya En- 
ergiya v 8 n 4 Apr 1960 p 340-7. Heat treatment of U; 
analysis of hardening process for obtaining fine grain quasi- 
isotropic structure; possibility of improving U strength - by 
hardening from 8 and y phases; effect of hardening on micro 
and macrograins, as dependent on chemical composition ; 
creep problems. 

Transformation Temperatures of High-Purity Uranium, B. 
BLUMENTHAL. J Nuclear Matls v 2 n 1 Mar 1960 p 23-30. 
Temperatures determined by repeated thermal analyses where 
rates of heating and cooling were independently controlled ; 
solid state transformation temperatures and logarithm of heat- 
ing or cooling rates ave related linearly ; extrapolated functions 
intersect where disturbing effects of hysteresis, superheating 
and undereooling disappear at equilibrium temperature; trans- 
formation temperatures given; mean temperature for melting 
and freezing is 1132.3 plus or minus 0.8 C. 19 refs. 

Uranium—Niobium Alloy System in Solid State, P.C.L. 
PFEIL, J.D.BROWNE, G.K.WILLIAMSON. Brit Nuclear En- 
ergy Conference—J v 4 n 4 Oct 1959 p 842-7. Indexed in 
Engineering Index 1959 p 1451 from Inst Metals—J Feb 1959. 


URANIUM METALLURGY 


See also Nuclear Reactors—Fuel Elements ; Nuclear Reactors 
—Fuels ; Powder Metallurgy—Uranium; Uranium Compounds ; 
Uranium Ore Treatment. 


Japan’s First Uranium Refinery, K. TAKAHASHI. Brit Chem 
Eng v 4 n 12 Dee 1959 p 678-9. Description of 30-kg pilot plant 
designed to provide scale-up data for larger commercial plant, 
using Excer purification process which comprises hydrochloric 
acid digestion, Higgins semi-continuous ion exchange as first 
stage purification, electrolytic reduction, and aqueous hydro- 
fluorie acid precipitation of UF43/4H20 ; additional purification 
is obtained during precipitation; operation done below 100 C; 
cyclic pulsed ion exchange column is main means of purifying 
U solution. 


La ciclazione termica come mezzo di controllo nella metal- 
lurgia dell’uranio, A.CACCIARI, C.FIZZOTTI, L.PAGANINI, 
R.de LEONE, M.GABAGLIO, F.SARACENO. Metallurgia Ita- 
liana v 51 n 11 Nov 1959 p 490-6. Thermal cycling as control 
method in metallurgy of uranium; description of apparatus for 
thermal cycling designed at Milan laboratory, and of prelim- 
inary results obtained; experience of other workers reported ; 
thermal cycling may be considered as method for preliminary 
selection of fuel based on metallic uranium. 


Moving Beds Unsnarl Tricky Reactions. Chem Eng v 67 
n 1 Jan 11 1960 p 45-6. Description of process, used by 
Eldorado Mining & Refining Ltd, Port Hope, Ont, Canada 
which also uses moving beds to improve reduction and hydro- 
fluorination of uranium ore concentrates by boosting efficiency 
and yield under precisely controlled profiled temperatures ; 
process features are: four fold rise in throughout per unit of 
reactor volume, reduced hydrogen fluoride consumption, uni- 
form specification material, and need for less maintenance 
and supplies than older refineries. 


Préparation d’alliages aluminum-uranium par reduction d’un 
sel duranium dans un bain d’aluminum, J.J.HURT. ATB 
Métallurgie v 1 n 8 1959 p 217-20. Preparation of aluminum- 
uranium alloys by reduction of uranium salt in aluminum 
bath ; Al-25 weight % U alloy produced; mixture of uranium 
tetrafluoride with twice its weight of cryolite may be reduced 
directly by aluminum with good yield; better results obtained 
by sodium reduction and, even more, by lithium reduction. 


Rost uranovykh sterzhnoi v agressivnoi gazovoi srede, I.V. 
BATENIN, A.N.RUDENKO, B.V.SHAROV. Atomnaya Hner- 
giya v 7 n 4 Oct 1959 p 329-82. Growth of U rods in corrosive 
gas; elongation studies of hot U specimens aged in air, nitro- 
gen, and carbon dioxide; determination of elongation de- 
pendence on temperature, pressure, rod diameter, and pre- 
liminary surface oxidation ; elongation of copper wire; possible 
mechanism of elongation. 


: Vacuum Casting of Uranium, J.STEPHENSON. Brit Nuclear 
Bnergy Conference—J v 4 n 4 Oct 1959 p 835-41. Indexed in 
Engineering Index 1959 p 1456 from Inst Metals—J Feb 1959. 
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Variation of Unit-Cell Edge of Uranium Monocarbide in 
Are Melted Uranium-Carbon Alloys, J.WILLIAMS, R.A.J. 
SAMBELL, D.WILKINSON. J of Less-Common Metals v 2 
n 5 Oct 1960 Pp 352-6. Unit-cell edge varies between 4.9600 
and 4.9520 A in systematic manner with carbon content up 
to approximately 4.8 wt.%; annealing at 1300 C in vacuo 
causes all cell edges to approach former value slowly; com- 
positions studied ranged from 2.5 up to 7.0 wt.% © but beyond 
approximately 4.8 wt.% cell edge varied little with composi- 
tion ; variations in cell edge are believed to be due to structural 
variation in monocarbide itself. 


Electrolytic. Elektroliticheskoe vydelenie malykh  kolichesty 
urana, neptuniya plutoniya i ameritsiya, A.G.SAMARTSEVA. 
Atomnaya Energiya v 8 n 4 Apr 1960 p 324-9. Electrolytic sep- 
aration of small quantities of U, Np, Pu, and Am; new method 
for quantitative separation of traces of such metals from 
acid solutions; it is shown that process of separation is not 
dependent on electrolyte anion, but on pH value of solution ; 
cases of various impurities. 

URANIUM MINERALS. See Mineralogy—Uranates ; Thorium ; 
Uranium Deposits. 


URANIUM MINES AND MINING 


See also Shaft Sinking; Uranium Deposits; Uranium Ore 
Treatment. 


Accident Prevention. See Radiation—Hazards. 


Australia. Mary Kathleen Uranium Project, A.NELSON. Mine 
& Quarry Eng v 26 n 2, 3 Feb 1960 p 46-54, Mar p 94-101. 
Situation leading to discovery of deposit in 1954; ore consists 
of allanite and uraninite which occurs in intruded, altered 
and replaced Proterozoic metasediments in Queensland; or- 
ganizational and logistic problems; quarrying and opencut 
employed in mining; haulage and handling; drilling and 
blasting operation; application of acid leach process, grinding, 
ion exchange concentration, and precipitation. 

Canada. Survey of Uranium Industry in Canada, J.W.GRIF- 
FITH. Canada. Dept Mines & Tech Surveys—Mineral Resources 
Div—Mineral Information Bul MR-34 Nov 1959 94 p. Canadian 
uranium production and exports; location, geology, mining and 
milling of uranium deposits, by provinces; ore treatment 
processes, production costs, prices, markets, uses and require- 
ments; principal Canadian thorium deposits and their utiliza- 
tion. 

Colorado. Mining Methods and Costs, Schwartzwalder Uranium 
Mine, Jefferson County, Colo., J.H.SOULE. US Bur Mines— 
Information Cir n 7963 1960 24 p. Ore occurs in veins that 
occupy fault fissures in Precambrian metamorphic rocks; veins 
appear confined to certain lithologic members of contorted 
gneisses and schists; ore deposition seems to have been con- 
trolled by structural and chemical factors; ore is mined by 
shrinkage stoping as walls are firm and stand well; nearly 
100% of ore will be extracted; production is 90 tpd. 

Underground Mining Methods and Costs at Three Salt Wash 
Uranium Mines of Climax Uranium Co., W.L.DARE, US Bur 
Mines—Information Cir n 7908 1959 36 p. Vertical shaft 
method in deep mines, inclines for shallow mines and adits 
for others are used for mining uranium ore; leg-mounted rock 
drill is only piece of production equipment used; comparative 
costs in units of manpower are tabulated. 

Uranium-Mining Practices and Costs at Ten Salt Wash 
Lease Operations of Union Carbide Nuclear Co., W.L.DARE. 
US Bur Mines—Information Cir 7922 1959 71 p, map. Irregular 
size and erratic distribution of ore preclude use of prearranged 
and uniform stoping system; mining method is to follow ore 
and leave open stopes behind; detailed operations and costs 
of each mine. 

Dust Control. See Mines and Mining—Dust Problems. 


France. L’uranium et le thorium dans la communauté. Revue 
de l’Industrie Minérale v 41 n 10 Oct 1959 p 765-896. 10 yr 
of mining and treating uranium ore, L.VUCHOT, 1766-87; 
Uranium prospecting, A.LENOBLE, 788-99; Mines of Forez, 
BEULAYGUE, 801-29; Division of Grouzville, mines, open pit, 
chemical plant, R.AVRIL, 830-50; Electronic sorting of radio- 
active ore, J.LSANDIER, 851-5; Monographie work of drilling 
division of atomic energy commissariat, R.SCATENA, 856-80; 
Sinking of rectangular shaft, C.-CHARDON, 881-8; Hoisting 
equipment for metal mines, P.BRULEY, 889-96. 

Hydraulic. See Mines and Mining—Hydraulic. 

New Mexico. Miners Beat Ambrosia Lake Problems: Raise 
Tonnage to 235,000 Per Month, G.O.ARGALL, Jr. Min World 
vy 22 n 6 July 1960 p 30-3. Underground development is_im- 
proved by draining ore blocks, desliming water ahead of 
shaft pumping and by manufacture and maintenance of better 
machines; ground is controlled by rock bolting and wire 
fabric support; sublevel caving and other low cost mass mining 
methods are producing greater tonnages ; increase in long hole 
drilling for drainage, ore delineation, and ore assaying. 

Remote Control Loader, R.LHAYS. Eng & Min J vy 161 n 10 
Oct 1960 p 106-7. Remote control loader is used to obtain 
nearly 100% extraction of broken ore next to cave area and 
to recover ore from blasting entire major pillars during 
retreat phase; ore occurs in structurally weak sandstone ; 
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lead wires from either machine pilot control or remote pilot 
control can be plugged into main contactor panel, depending 
on desired operation. 


Ontario. How Algom Operates Jackleg Stope, L.H.BROWNE. 


Eng & Min J v 161 n1 Jan 1960 p 70-7. Mine hoists 4700 tons 
per day; orebody is averaging 10.5 ft in thickness with 17° dip 
and length on strike of one mi; details on opening, mining 
and cleaning out of stope. 


Mining Operations at Consolidated Denison Mines Limited, 
A.D.McCUTCHEON, E.FUTTERER. Can Min & Met Bul v 53 
n 575 Mar 1960 p 157-72. Deposit is tabular conglomerate with 
thickness varying from 5 to 32 ft; depth varies from 800 
to 3000 ft; by 1959 workings extended into area of 4000 sq ft 
producing 4,700,000 tons and establishing developed reserve 
of 2,000,000 tons of ore; ore zone entered by two production 
shafts each with one mining horizon; mining is by room-and- 
pillar method. 


Saskatchewan. Eldorado Beaverlodge Operation, J.W.HARDING. 


Can Min J v 81 n 6 June 1960 p 75-149. Rocks of area are 
Precambrian; mineralization is mainly associated with sec- 
ondary fractures related to normal faults; pitchblende is 
major mineral; there are three shafts; horizontal cut and fill 
stoping is practiced; ore treatment plant processes 2000 tpd; 
pyrite is removed by flotation; acid leaching is applied to 
flotation concentrate and alkaline leaching to tailings; plant 
maintenance, safety and ventilation; assay laboratories. 


Ventilation. See Mine Ventilation. 
URANIUM MOLYBDENUM ALLOYS 


See also Uranium Metallography. 


Etude des transformations par revenu de la phase gamma 
des alliages uranium-molybdene, H.MIKAILOFF. Metaux-Cor- 
rosion-Industries v 35 n 415 Mar 1960 p 89-101. Influence of 
tempering on gamma phase transformations of uranium 
molybdenum alloys studied, with particular reference to 
iDSrerepulae transformations after low temperature annealing. 
27 refs. 


Processus des transformations dans les alliages uranium- 
molybdene de faibles teneurs en molybdene, J.LEHMANN. 
J Nuclear Matls v 2 n 2 June 1960 p 153-68. Transformation 
mechanisms in U-Mo alloys having low Mo content; two 
mechanisms of a-phase transformation revealed in U-Mo 
alloys with 0.5 to 4% Mo weight content; in alloys with 
contents up to 0.9%, transformation occurs from a phase 
with very important hysteresis; in alloys with contents higher 
than 0.9%, lamellar precipitation of q@ phase occurs in vy 
matrix; limits of areas of stability of B and (B+) of U-Mo 
diagrams determined; maximum solid solubility in 6 phase 
occurs at 0.9%. 11 refs. 


Some Observations on Uranium-Molybdenum-Niobium Alloys, 
G.T.BANNISTER, J.R.MURRAY. J of Less-Common Metals 
vy 2 n 5 Oct 1960 p 372-82. Constitution of U-Mo-Cb alloys at 
1100, 1200, and 1300 C studied; decomposition of bee y-phase 
in alloys containing 5 at.% Mo and approximately 50 at.% 
U occurred very slowly at temperatures near maximum of 
miscibility gap; hardness survey of quenched homogeneous 
y alloys showed that maximum occurred at approximately 
50 at.% Cb and minimum at 85 at.% U; effect of Mo on 
maximum temperature of miscibility gap discussed in terms 
of strain energy in solid solution from which it is formed. 


Uranium-Molybdenum Equilibrium Diagram Below 900 C, 
A.E.DWIGHT. J Nuclear Matls v 2 n 1 Mar 1960 p 81-7. 
U-Mo equilibrium diagram determined up to 19 wt % Mo 
and below 900 C; eutectoid transformation (reversible), B goes 
to a+, has been located at 639 plus or minus 5 C; limit 
of B + y field placed at 4.5 wt % at eutectoid temperature ; 
7y phase undergoes eutectoid transformation at 10.5 wt % Mo 
and 565 plus or minus 5 C, to a+ delta; tetragonal structure 
of delta phase was confirmed and is probably formed by 
congruent transformation, rather than by peritectoid as re- 
ported by earlier workers. 


URANIUM ORE REDUCTION. See Uranium Metallurgy. 
URANIUM ORE TREATMENT 


See also Ore Treatment—Australia; Uranium Metallurgy ; 
Uranium Mines and Mining. 


Corrosion of Mild Steel and Stainless Steel Type 316L in 
Concentrated Sulphate-Carbonate-Bicarbonate-Chloride Solu- 
tions Approaching Those Used in Grinding and Leaching 
Uranium Ore, I.I.TINGLEY, R.R.ROGERS. Can Min & Met 
Bul v 53 n 573 Jan 1960 p 18-23. Analysis of plant grinding 
and leaching solutions; average corrosion rates or vertical 
panels in unaerated solutions; causes of pitting surfaces near 
anodic areas; methods of corrosion prevention in uranium 
ore treatment plants. 

Corrosion Study in Processing Uranium Ore, I.1.TINGLEY, 
R.R.ROGERS. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Research Report n R65 Jan 1960 6 p. For corrosion 
to occur, composition of solution must be within definite 
range; surface of metal must be partly covered by wet layer 
of solid material; metal covered by solid material must be 
in electrical contact with solution; if oxygen concentration 
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in solution next to bare metal is high and that beneath ore 
is low, oxygen concentration cell is formed. 


Ekstraktsiya urana iz rastvorov i pul’p, B.N.LASKORIN, 
A.P.ZEFIROV, D.I.SKOROVAROV. Atomnaya Energiya v 8 
n 6 June 1960 p 519-29. Extraction of uranium from solutions 
and pulps; data on extraction from sulphuric, nitric, hydro- 
chloric and phosphoric acid solutions and slimes; analysis of 
ethers of carbonic, phosphoric and phosphinic acids, and of 
liquid cations and anions as extraction agents on industrial 
scale; uranium extraction from dense ore slimes. 


Opredelenie optimal’nogo vykhoda obogashchennoi rudy pri 
radiometricheskom obogashchenii uranovykh rud, E.D.MAL’- 
TSEV. Atomnaya Energiya v 8 n 2 Feb 1960 p 121-6. Deter- 
mination of best yield of enriched ore during radiometric 
enrichment of uranium ores; formulas for use in ore sorting 
installations. 


Radiometricheskii analiz rud na transporterakh, L.N.POSIK, 
S.I.BABICHENKO, R.A.GRODKO. Atomnaya Energiya v 8 
n 5 May 1 1960 p 425-31. Radiometric analysis of ore on 
conveyors; physical basis, apparatus, and method of rapid 
y analyses of U ores; mine and plant applications; data 
showing accuracy of results. 


Australia. Concentration of Uranium Ore from Milestone, N.T., 
W.J.TRAHAR. Australia. Commonwealth Sci & Indus Re- 
search Organization—Ore Dressing Investigations—Common- 
wealth Mining Dept, Univ of Melbourne—Report n 582 Aug 
1959 12 p. Mineral distribution and concentration tests have 
been carried out on sample of ore containing 0.96% UsOs as 
pitchblende; it has been found that 62% of pitchblende may 
be recovered in 1.9% of original weight with enrichment 
ratio of 33, by combination of gravity and magnetic concen- 
tration after crushing to 14 mesh. 


Uranium Recovery at Rum Jungle. Mine & Quarry Eng 
v 25 n 12 Dec 1959 p 522-31. Plant constructed to treat 200 
long tons per day of ore containing 8 lb of UsOs per long tun; 
ore is crushed to 200 mesh and leached with sulphuric acid 
using manganese dioxide as oxidant; solid-liquid separation 
is carried out using counter-current decantation followed by 
filtration and resultant pregnant liquor is purified by ion 
exchange; uranium is precipitated with magnesia to give 
70% concentrate. 

Flotation. Development of Resin-In-Pulp Process for Extraction 
of Uranium From Acid-Leached Pulps, F.O.READ. S African 
Inst Min & Met—J v 60 n 5 Dee 1959 p 239-46. Discussion of 
paper indexed in Engineering Index 1959 p 1458 from Oct 
1959 issue. 


Flotation of Pitchblende from Synthetic Ore and from Ores 
of South Alligator River District, Northern Territory, W.J. 
TRAHAR. Australia. Commonwealth Sci & Indus Research 
Organization—-Ore Dressing Investigations—Ccommonwe ilth 
Mining Dept, Univ of Melbourne—Report n 603 Sept 1960 
49 p. Most useful collectors for pitchblende were fatty acids; 
most efficient combination of reagents was that containing 
collector/emulsifier, fatty acid and hydrocarbon oil; gangue 
depressants generally were of little help. 


Flotation of Uranium Ores from Elliot Lake Area, Ontario, 
W.R.HONEYWELL. Canada. Dept Mines & Tech Surveys— 
Mines Branch—Tech Bul TB 2 Sept 1959 8 p. Reagents used 
were NaOH and Na2SiOs in desliming step, and tall oil fatty 
acid, Acintol FA-1 or FA-2, was used as collector; average 
recovery obtained was 92% in about 55% of weight; leach 
feed was up-graded from 0.1 to about 0.2% Us:Os; cost of 
flotation reagents would be 25 to 30¢ per ton, saving of about 
20¢ per lb of uranium. 


Preconcentration par flottation d’un minerai a pechblende, 
A.GINOCCHIO. Revue de l’Industrie Minérale v 42 n 6 June 
1960 p 552-8. Pre-concentration of pitchblende ore by flota- 
tion; pitchblende, which was finely disseminated in quartz, 
was treated by flotation; influence of dilution, grinding and 
action of sodium silicate studied in pilot plant; optimum dilu- 
tion is 20% by weight of solid; grinding is important; sodium 
silicate is important as deflocculator; yield of 92% obtained. 


Resin-In-Pulp Process Using Floating Resin Technique for 
Extracting Uranium from Acid Leached Pulp, E.H.D.CARMAN. 
S African Inst Min & Met—J v 60 n 12 July 1960 p 647-62. 
Development of resin-in-pulp process in which resin floats 
freely at surface of pulp in each stage of continuous counter 
current ion exchange plant; acid leached pulp gravitates from 
stage to stage while counter-current movement of resin is 
achieved by means of mechanized transfer scoops; provided 
resin mobility is maintained layers of floating resin of over 
one inch may be feasible. . 


France. Développement récent du traitement chimique des 
minerais d’uranium en France, R.RODU. Revue de |’Industrie 
Minérale v 42 n 8 Aug 1960 p 645-53. Recent development in 
chemical treatment of uranium ores in France; trend is to 
obtain calcareous preconcentrate as intermediate product from 
which final salable concentrate can be extracted, by either 
alkaline or by acid method; preconcentrate is uranate of lime; 
reduction in reagent cost, toxicity of wash water, and trans- 
port costs favor process. 
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Traitement des minerais uraniferes du gite des Bois Noirs, 
G.VIE. Mines et Metallurgie n 3533 Oct 1959 p 599-600. Treat- 
ment of uranium minerals from Bois Noirs deposit; ore 
erushed to 120-30 mm is submitted to electronic sorting; 
scintillation counters located beneath band transporting ore 
actuate electro-pneumatie devices rejecting gangue, keeping 
grade or ore above 1%; next stage involves grinding, heavy 
medium separation, flotation, and leaching in H2SO:; final 
solution of uranyl nitrate contains 400 g uranium/I. 


Great Britain. Processing of Uranium Ore Concentrates and 


Recycle Residues to Purified Uranyl Nitrate Solution at Spring- 
fields, H.PAGE, L.P.SHORTIS, J.A.DUKES. Brit Nuclear 
Energy Conference—J v 5 n 4 Oct 1960 p 272-84. Resulting 
nitrate solution is filtered on precoat rotary vacuum units and 
purified by solvent extraction process employing multi-stage 
mixer-settler box contactors; similar integrated process devel- 
oped for recycle streams of solid residues arising from overall 
process, so that no U bearing residues accumulate; processes 
ave continuous and centrally controlled. 


Ion Exchange. See also Ore Treatment—Ion Exchange; Uran- 


ium Ore Treatment—Leaching. 


Recovery of Metal Grade Thorium Concentrate from Uranium 
Plant Ion Exchange Effluents by Amine Solvent Extraction, 
R.SIMARD. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Tech Bul TB 13 Feb 22 1960 20 p. Ion exchange 
waste solutions were treated on pilot plant scale for recovery 
of thorium concentrates by solvent extraction with 5% ditri- 
decyl amine in kerosene; recovery of thorium from solutions 
containing from 0.15 to 0.25 g ThO2/1 was 95% or better; 
final products analyzing 98% ThOe or better were obtained. 


Regeneration of Cobalt-Poisoned Ion-Exchange Resins and 
Their Subsequent Performance in Uranium Plant, E.A.NU- 
GENT, P.HOOGERVORST, R.E.WHEELER. S African Inst 
Min & Met- J v 60 n 7 Feb 1960 p 309-32, (discussion) n 9 
Apr p 466-78. Relative merits of ammonium thiocyanate and 
sodium nitrite solutions as resin regenerants in laboratory 
development; use of same chemicals for regeneration under 
semi plant conditions; economics of thiocyanate process ; 
evaluation of regenerated resins under uranium plant operating 
conditions is shown to be feasible and economical. 


Studies on Treatment of Uranium Ores—2. Recovery of 
Uranium fr.m Leach Liquors of Uranium Ore from Matsuiwa 
Mine, K.SUDO, A.KOGOSHI, N.MASUKO. Tohoku Univ— 
Scien-e Reports of Research Institutes—Ser A (Physics, Chem, 
Met) v ll n 5 Oct 1959 p 411-17. For recovery of uranium 
from leach liquors of Matsuiwa Mine, ion-exchange technique 
has been most successful; ore is composed mainly of uraninite 
associated with iron and copper sulphides; details of treat- 
ment procedures. 


Use of Moving Bed Ion Exchange in Recovery of Uranium 
at Can-Met Explorations, Ltd., Blind River, Ontario, P.D.R. 
MALTBY. Instn Min & Met—Trans vy 69 pt 3 1959-60 p 95-109, 
(discussion) pt 6 Mar 1960 p 291-5. Uvranyl sulphate, obtained 
by leaching uranium ores of order of 0.10% uranium with 
sulphuric acid, is adsorbed on moving bed ion exchange 
resins as anionic complex; most of impurities in leach solu- 
tions are not adsorbed; uranium content of resulting eluate 
is upgraded from pregnant solutions 30- to 40-fold; precipita- 
tion of eluate. 


Leaching. See also Mixers; Ore Treatment—-Leaching. 


Air Oxidation Acid Pressure Leach Investigations of Ura- 
nium-Bearing Ores From Elliot Lake, Ontario, V.F.HARRI- 
SON, W.A.GOW. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Tech Bul TB 3 Oct 1959 25 p. Uranium extractions 
of at least 95% were obtained from ores by air oxidation 
sulphuric acid pressure leaching method, using mechanically 
agitated autoclave; athough there was some variation in 
amenability of ores to treatment, in all cases effective ura- 
nium extraction was obtained with 200 psig air pressure at 
150 C for 4 hr and air flow rate of 2 liters/min/kg of ore. 


Anglovaal’s Hot Ferric Leach. S African Min & Eng J v 71 
n 3501 Mar 11 1960 p 575, 577. Process for extraction of ura- 
nium oxide; sulphur dioxide gas is fed into bottom of tower 
down which dilute solution of ferrous sulphate flows; solution 
from this is pumped into oxidation tower in which small bub- 
bles of air are introduced; product of this second tower is 
made up of mixture of ferric sulphate and sulphuric acid, 
constituting leach reagent. 


Continuous Monitoring of Uranium Leach Solutions, G.G. 
EICHHOLZ, Canada. Dept Mines & Tech Surveys—Mines 
Branch Research Report n R59 Jan 21 1960 24 p. Method for 
determination of uranium content in leach solution by scintil- 
lation a-ray detection for possible application to continuous 
monitoring and control of breakthrough in ion exchange 
columns ; breakthrough curves have been obtained and correla- 
tion with various @ emitters has been attempted by use of 
a@-ray spectrometer. 

_Ekstraktsionnye svoistva diisoamilovogo efira metilfosfinovoi 
kisloty, V.B.SSHEVCHENKO, I.G.SLEPCHENKO, V.S.SHMIDT, 
E.A.NENAROKOMOV. Atomnaya Energiya v 7 n 8 Sept 1959 
p 236-43, Solvent extraction with di-isoamyl ester of methyl- 
phosphinie acid (DAMPA); high efficiency obtained in ex- 
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traction of uranium from nitric acid solutions; regularities in 
extraction by DAMPA hydrated kerosene systems. 20 refs. 


Performance of Kermac Solvent Extraction Plant, W.C. 
HAZEN. Min Congress J 46 n 7 July 1960 p 56-9. Tertiary 
amine solvent is used in acid leach solvent extraction plant 
for uranium; extraction plant has capacity of 3600 tpd and 
consists of two identical circuits in parallel; each circuit con- 
sists of four stages for extraction of uranium, four stages of 
uranium stripping and one-stage molybdenum stripper. 


Possible Use of Oxine N-Oxide as Analytical Reagent, A.N. 
BHAT, B.D.JAIN. J Sci & Indus Research v 19B n 1 Jan 1960 
p 16-20. Reagent forms with uranium yellowish red, water- 
soluble complex; characteristics of complex studied spectro- 
photometrically, and molay composition and stability constant 
determined; complex is quite stable, and molar ratio of 
oxine N-oxide to uranyl ion is 2:1; quantities as low as 0.02 
mg of uranium can be estimated. 


Recovery of Uranium from Acid Leach Liquor, Using Anion 
Exchange Resin and Sodium Carbonate and Bicarbonate as 
Eluting Agents, E.KORNELSEN, V.M.McNAMARA, J.C.IN- 
GLES. Canada. Dept Mines & Tech Surveys—Mines Branch— 
Research Report n R33 June 2 1959 47 p. Sodium carbonate 
solution and sodium bicarbonate solution can be used as elut- 
ing agents, to remove uranium completely from Amberlite 
IRA-400 anion exchange resin loaded from acid leach liquor; 
during 51 cycles of loading and elution, resin sample used 
showed only slight deterioration. 

Recovery of Uranium from Sulphate Leach Solutions by 
Anion Exchange: Adsorption and Blution in Presence of Phos- 
phate, M.V.NAYAK, T.K.S.MURTHY, D.V.BHATNAGAR. J 
Sci & Indus Research v 19B n 1 Jan 1960 p 2-4. Results com- 
pared with those from phosphate-free solutions; differences 
observed in breakthrough and saturation capacity of bed; 
phosphate increases adsorption capacity; elution of uranium 
from columns studied; when adsorption is carried out from 
phosphate-containing solution, elution is not as efficient as in 
phosphate-free solutions. 

Some Analytical Applications of Solvent Extraction from 
Sulphate Solution with Long Chain Alkyl Amines, R.J.GUEST, 
J.A.F.BOUVIER. Canada. Dept Mines & Tech Surveys—Mines 
Branch—Research Report n R43 Mar 18 1959 39 p. Extraction 
coefficients were determined for uranium, thorium and number 
of other ions, using amine 9D-178 in Varsol, and comparison 
made of effect of various diluents on uranium and thorium 
extraction; extraction coefficients were also determined for 
uranium, thorium, zirconium, titanium, and rare earths. 

Traitement physique des minerais uraniféres, E.ROQUES. 
Revue de l’Industrie Minérale v 42 n 6 June 1960 p 542-51. 
Physical treatment of uranium ores; grinding found not ap- 
plicable to uranium ores where primary minerals are greatly 
dispersed in siliceous gangue, but may be applied to altered 
homogeneous ores; in latter case leaching will recover 30% 
by weight for 0.7% ore and 17% by weight for 0.02% ore. 

Waste Disposal. See Industrial Wastes—Radioactive Materials. 
URANIUM OXIDES. See Powder Metallurgy—Uranium. 
URANIUM POWDER. See Powder Metallurgy—Uranium. 
URANIUM REFINING. See Uranium Metallurgy. 

URANIUM SHEET. See Uranium. 

URANIUM TITANIUM ALLOYS 


Diffusion dans le systéme uranium-titane, Y.ADDA, J.PHILI- 
BERT. Acta Metallurgica v 8 n 10 Oct 1960 p 700-10. Diffu- 
sion in system U-Ti studied between 650 and 1050 C; diffusion 
coefficient, frequency factors and activation energies were 
determined in y phase for uranium concentrations between 


VACUUM AND VACUUM EQUIPMENT 


See also Accelerators; Air Ejectors; Brazing—Vacuum ; 
Catalysis; Density Measuring Instruments; Die Casting—Vac- 
uum; Electron Tubes—Getters; Films—Optical Properties ; 
Flow of Fluids; Food Products Plants—Equipment; Foundry 
Practice—Precision Investment Casting; Furnaces, Electric— 
Vacuum; Gases; Isotopes—Separation; Leak Detectors; 
Manometers; Mass Spectrometers; Materials Testing Appara- 
tus; Medical Equipment and Supplies ; Metallizing—Vacuum ; 
Metallurgy—Vacuum Applications; Metals Cleaning—Blast ; 
Pressure Measuring Instruments—Vacuum; Pumps, Vacuum ; 
Spectrometers—Infrared ; Steel Manufacture—Vacuum Applica- 
tions; Ultraviolet Rays; Valves and Valve Gear. 


Action of Mo, W, Ta and Ni on Residual Gases in Vacuum 
System, N.W.ROBINSON. Vacuum v 10 n 1-2 Feb-Apr 1960 p 
75-80. Metal-residual gas interactions in vacuum system 
studied by flash filament and mass spectrographic techniques ; 
main reaction involves CO and Mo and Ta; it was found that 
residual CO is decreased below, and increased above critical 


URANIUM TITANIUM ALLOYS—Continued 


0.05 and 0.9; important Kirkendall effect was in evidence 
and intrinsic diffusion coefficients of U and Ti were cal- 
culated on basis of Darken’s relations; these results compared 
to those previously obtained on system U-Zr, show that mobility 
of Ti atoms is higher than that of Zr atoms. 


Structure and Mechanical Properties of Uranium-Titanium 
Martensites, D.L.DOUGLASS. Am Soe Metals—Preprint n 200 
for meeting Oct 17-21 1960 13 p. Small amounts of titanium 
were very effective in increasing strength of martensitic ura- 
nium; strengthening effect saturated at about 2 at.% Ti and 
was not due to presence of second phase; lattice parameter 
changes with composition were continuous; measured changes 
were greater than those calculated on basis of size differences 
alone; interpretation of unusual properties observed. 

URANIUM TITANIUM ZIRCONIUM ALLOYS. See Uranium 
Metallography. 


URANIUM ZIRCONIUM ALLOYS 


See also Nuclear Reactors—Fuels; Uranium Metallography ; 
Uranium Zirconium Silicon Alloys. 


Gamma to Epsilon Transformation in Zr 20 to 70 Wt Pct U 
Alloys, A.A.BAUER. Met Soe of AIME—Trans y 218 n 4 Aug 
1960 p 636-44. In range of compositions studied, y phase can 
be retained by quenching; transformation to epsilon occurs by 
nucleation-and-growth process; diffusion of atoms to preferred 
lattice sites to yield partially ordered structure apparently 
controls rate of reaction; a uranium and a@ zirconium precipi- 
tate from supersaturated epsilon phase initially formed in alloys 
outside equilibrium epsilon phase composition limits. 


Mise en évidence et interprétation d’un phénoméne d’in- 
version dans le sens du déplacement de l’interface dans la 
diffusion uranium-zirconium, Y.ADDA, C.MAIRY, J.L.AN- 
DREU. Académie des Sciences—Comptes Rendus v 249 n 25 
Dec 21 1959 p 2775-7. Demonstration and interpretation of 
inversion phenomenon in displacement of interface in uranium 
zirconium diffusion; study of Kirkendall effect in uranium 
zivconium diffusion ; coefficients of self-diffusion of U and Zr 
in U-Zr alloys have been determined by methods similar to 
those employed for self diffusion of pure U and Zr. 


URANIUM ZIRCONIUM SILICON ALLOYS 


Solid-State Constitution of High-Uranium Alloys of Ura- 
nium-Zirconium-Silicon System, M.S.FARKAS, A.A.BAUER, 
R.F.DICKERSON. Am Soe Metals—Preprint n 213 for meeting 
Oct 17-21 1960 12 p. In investigation reported, no new ternary 
phase was encountered; however, extensive solution of Zr in 
UsSiz gives (U,Zr)3Siz; otherwise solubility of Zr in U-Si alloys 
and of Si in U-Zr alloys is below 2 a/o; addition of Si to U-Zr 
alloys is accompanied by formation of ZreSi which alters 
alloys constitution by removing zirconium from solution. 


URBAN PLANNING. See City Planning. 
UREA 


Enthalpy-Concentration Chart for System Urea-Water, S.C. 
BANERJEE, L.K.DORAISWAMY. Brit Chem Eng v 5 n 4 
Apr 1960 p 260. Diagram for solutions of urea in water 
(datum temperature 25 C) which was constructed from pub- 
lished data is presented; sample calculation illustrates use of 
chart. 

New Japanese Urea Process, A.KUME. Petroleum Refiner 
v 39 n 3 Mar 1960 p 200-1. Process is based on excess am- 
monia and total solution recycle, and produces crystal and 
prilled urea of extremely high quality ; urea synthesis, purifica- 
tion and prilling; recovery of unconverted NH3 and CO:2; 
smaller equipment, lower steam consumption, and absence of 
need for cooling equipment are special features. 


URETHANES. See Plastics—Polyurethane. 


VACUUM AND VACUUM EQUIPMENT—Continued 


flash temperatures; effect of sputtered and evaporated metal 
films on glass also discussed. 


All Metal Leak Valve, P-BOUYER, C.CASSIGNOL, P. 
LAZEYRAS. Vide v 15 n 88 July-Aug 1960 p 297-300. Adjusta- 
ble all metal vacuum valve is described; performance tests 
indicate that control of very minute gas flows is possible; com- 
parable valves are in present use at several installations of 
Centre d’Etudes Nucleaires. (In French and English). 

Analysis of Gas Evolution from Titanium Hydride Gas Gen- 
erator, L.LLEVINE, D.LICHTMAN. Rev Sci Instruments v 31 n 
7 July 1960 p 731-3. Gas analysis on metal bakable high vac- 
uum system, carried out with aid of omegatron mass spec- 
trometer to determine purity of hydrogen evolved from tita- 
nium hydride source, used for hydrogen gas generation and 
control inside vacuum system in program involving study of 
beam-generated plasmas. 

Analysis of Residual Gases in Several Types of High-Vacuum 
Evaporators, H.L.CASWELL. IBM J Research & Development 


1548 


THE ENGINEERING INDEX—1960 


VACUUM AND VACUUM EQUIPMENT—Continued 


vy 4n 2 Apr 1960 p 130-42. Mass spectrometer study of vacuum 
chamber in various film evaporator systems ranging from oil- 
diffusion pumped type to oil-free ultra-high-vacuum chamber ; 
use of special gasket materials, liquid nitrogen trap, titanium 
and nickel-iron getters to eliminate various residual gases and 
vapors. 


Calibration Systems in Vacuum Technique, J.PIERRE. Vide 
v 15 n 87 May-June 1960 p 210-19. Analysis of vacuum systems 
leads to proposed methods whereby greater accuracy in meas- 
urement of low pressures may be achieved by careful calibra- 
tion of vacuum gages and vacuum pumps. (In French and 
English). 

Carbon Contamination of Glassware Used for Vacuum 
Purposes, H.BATEY. Vacuum vy 10 n 3 June 1960 p 263-5. 
Unidentified carbonaceous film exists on surface of common 
forms of glassware used for vacuum purposes ; film may be 
removed by washing in suitable chromic-sulphuric acid fluid 
or by baking in vacua at 400 C; if film is left on inner surface 
of thermionic tube envelope it may decompose on surface 
of oxide cathode with undesirable consequences. 


Developpement recent des groupes a ultra-vide utilisant des 
pompes a diffusion, W.K.HUBER, E.A.TRENDELENBURG. 
Vide v 15 n 86 Mar-Apr 1960 p 132-9. Development of ultra 
high vacuum systems using oil diffusion pumps; modified Al- 
pert type high vacuum system connected to mass spectrometer ; 
main constituents of residual atmosphere were Hz and CO; 
pumping system using rotary pump, 120 1I/sec diffusion pump, 
and 650 1/see diffusion pump, followed by baffle and liquid air 
trap arrangement enabled vacuum of 10-° mmHg to be main- 
tained 2 weeks without refrigerating air trap. 


Eine hochwirksame Metallkuehlfalle fuer Ultrahochvakuum- 
Apparaturen, F.ELSAESSER, G.KIENEL. Vakuum-Technik v 
9n5 July 1960 p 119-21. Very efficient metal cooling trap for 
ulta-high vacuum apparatus ; new design of metal refrigeration 
trap is described which incorporates all advantages of com- 
monly used cooling traps; high efficiency is achieved by re- 
quiring each molecule to strike cooled surface minimum of 
4 times before entering vacuum chamber; trap is connected to 
system through two connecting flanges. 


Fluid Traps in Vacuum Technique, J.PIERRE. Vide v 15 n 
88 July-Aug 1960 p 313-23. Discussion of traps includes their 
purpose in secondary vacuum, conditions for efficiency, and 
covers conical traps, helicoidal traps, rectangular traps, simi- 
larity of various designs, combinations with molecular diffusion 
pumps, and pumping speed reduction coefficient. (In French 
and English). 


Forced Periodic Changes of Kinetic Energy of Gas Molecules 
as Means of Vacuum Measurement, H.SCHWARZ. Rev Sci 
Instruments v 31 n 4 Apr 1960 p 433-8. Method of measure- 
ment utilizing fact that gas molecules in container, under 
pressure may impinge on solid surface, temperature of which 
can be made to change periodically; frequency of this change 
is made equal to mechanical resonant frequency of membrane 
held at constant low temperature; membrane will vibrate up 
to large amplitudes when hit by gas molecules coming from 
periodically heated surface; amplitude is measure of gas pres- 
sure. 


Interaction of Atomic Hydrogen with Glass, T.W.HICK- 
MOTT. J Applied Physics v 31 n 1 Jan 1960 p 128-36. Omega- 
tron ion resonance mass spectrometer has been used to study 
residual gases in ultra-high vacuum system; atomic hydrogen 
reacts with glass to produce contaminant molecules, CO, H20, 
and CHi4; quantitative measurements of binding of atomic 
hydrogen by glass show existence of two distinct binding sites 
of nearly equal population; means of minimizing effects; 
pertinence to vacuum techniques. 30 refs. 


Laboratory Vacuum Manipulator, M.A.KKANUNOV, V.A. 
SOKOVISHIN. Instruments & Experimental Techniques (Eng- 
lish translation of Pribory i Tekhnika Eksperimenta) n 4 
July-Aug 1959 p 650-8. Manipulator for evacuation and 
production of electric vacuum devices without exhaust tips 
and getter elements; manipulator provides possibility of simul- 
taneously evacuating and soldering, with low-melting solder, 
three devices in high vacuum. 


Mesure de la vitesse de Degazage par une Methode due a 
Oatley, R.P-HENRY. Vide n 82 v 14 July-Aug 1959 p 226-40. 
Measurement of speed of outgassing by method of Oatley; 
achievement of primary vacuum, exclusive of influence of 
products of outgassing, depends on pumping speed and capacity 
of system; article describes investigation of effect of evolution 
of gases from surfaces of evacuated volume as limiting and 
controlling factor in speed and attainment of secondary, or 
high vacuum; equations, graphs, and other data. ~ 


Metal Vacuum Equipment, N.WARMOLTZ, E.BOUW- 
MEESTER. Philips Tech Rev v 21 n 6 1959-60 p 178-7. Devel- 
opment of are welding in argon atmosphere enabled develop- 
ment of components for vacuum apparatus such as cold trap, 
vacuum valve, and vacuum chamber for mass spectrometer ; 
joints by which these components are coupled including use of 
Teflon and electrolytic copper packing are discussed; all-metal 
vacuum system which can be completely degassed is described. 


VACUUM AND VACUUM EQUIPMENT—Continued 


Pompage des tubes sur un bati a double pompage, R. 
ROCHEROLLES. Vide v 15 n 86 Mar-Apr 1960 p 112-19. 
Pumping of tubes on double pumping unit; high temperature 
high vacuum system described, capable of operation at 800 C 
and 107° mmHg, for evacuation of ultra high frequency tubes ; 
unit enables study of complex assemblies having metal com- 
ponents, permits operation of oxide cathodes at 10-° mmHg, 
and facilitates study of behavior of cold cathodes at 10-® 
mmHg. 


Pre-Breakdown Conduction in Continuously-Pumped Vacuum 
Systems, W.K.MANSFIELD. Brit J Applied Physics v 11 n 
10 Oct 1960 p 454-61. Measurements have been made under 
impulse conditions of coefficients A’, number of Ht ions 
emitted/250 key H- ion, and B’, number of H- ions emitted/ 
250 kev H+ ion, for metal surfaces covered with contaminating 
layers; product of these coefficients suggests that pulse dis- 
charge conduction is due to regenerative exchange of positive 
and negative ions of hydrogen; transient nature of conduction 
is thought to be due to charging up of insulating contaminant. 
20 refs. 


Progress in Vacuum Technology, J.POLLARD. Reports on 
Progress in Physics v 22 1959 p 33-73. Comprehensive review 
of advances in vacuum technology during last two decades 
includes discussion of mechanical pumps, vapor pumps and 
traps, and gettering and ionization pumps; measurement of 
pumping speed and pressure are considered; very l-p tech- 
niques are surveyed and future trends suggested; brief review 
of leak detection methods. 100 refs. 


Pump Fluids for Higher Vacuums, K.HICKMAN. Nature 
(London) v 187 n 4735 July 30 1960 p 405-6. Report on use of 
some phenoxy benzenes and polyphenyl ethers as high vacuum 
fluids in range of 10-8 to 10-° mm of mercury in large con- 
tainers, 


Pumping Effect of Gas Discharge High-Vacuum Pump, 
L.PATY. Nature (Lond) v 185 n 4714 Mar 5 1960 p 674-5. 
Some properties of high vacuum pump with high pumping 
speed based on principle of transport of ions during discharge 
in magnetic field. 


Réflexions sur l’ultra-vide, JSSCHWEITZER. Vide v 14 n 
82 July-Aug 1959 p 165-82. Ultrahigh vacuum; need for large 
equipment capable of operation below 10-§ mm Hg leads to 
considerations of production of complex mechanical units; 
survey indicates preponderant influence of surface phenomena, 
as limiting factor in particular case of gas influx and evolu- 
tion; maintaining pumping speed at very low pressures sub- 
ordinated to vacuum limit of pumps; Knudsen equation 
expressing conductance of duct is required to account for 
influence of sticking time of adsorbed particles. 


Summarized Proceedings of Symposium on Current Develop- 
ments in Production of High Vaccua—London, April 1959. Brit 
J Applied Physics v 10 n 9 Sept 1959 p 883-91. Symposium 
organized by Institute of Physics held in London Apr 17 1959; 
first session was devoted to getter-ion and ion-sorption pumps, 
second to production of high vacua in large equipment, and 
third to contributions on analysis of residual gases in kinetic 
vacuum systems. 23 refs. 


Use of Omegatron in Determination of Parameters Affecting 
Limiting Pressures in Vacuum Devices, D.LICHTMAN. J Ap- 
plied Physics v 31 n 7 July 1960 p 1213-21. Use of mass spec- 
trometer to determine residual gases in vacuum systems, includ- 
ing ion pump systems; analysis performed to determine 
residual gases in vacuum tubes which are difficult to outgas, 
and conditions that lead to considerable hydrogen content are 
described ; examples of use of omegatron mass spectrometer as 
tool in aiding solution of outgassing problems. 


Seals. See Seals. 


Terminology. Glossary of Terms Used in Vacuum Technology, 


1958, Pergamon Press Inc, New York, NY, 63 p, $2.00. Glossary 
of 428 terms issued by Committee on Standards, American 
Vacuum Society Ine, to satisfy need for standardization of 
nomenclature of vacuum technology; glossary is to be con- 


sidered tentative until approved or amended by American 
Standards Assn. 


Units. Reflexions sur les Unites, A.,BOBENRIETH. Vide v 14 n 


83 Sept-Oct 1959 p 271-3. Considerations about units; vacuum 
engineers must take into account microscopic factors that 
determine macroscopic phenomenon of pressure, as molecular 
density (n/m*), mass of molecules (M in kg), and mean speed 
V or mean quadratic speed C (in m/s); recommendation that 
M.K.S. system replace C.G.S. system, in which unit of pres- 
sure pascal = 1 newton/m* = 10 bayres. 


VACUUM CLEANERS 
Manufacture. Building Electrolux Vacuum Cleaner, G.W.NOR- 


RICK, E.W.LAISTNER. Machy (NY) v 66 n 11 July 1960 
p 123-7. Mass production techniques employed at Old Green- 
wich, Conn plant of Electrolux; high degree of efficiency in 
various machining jobs obtained by unique groupings of self- 
contained drilling units; by employing self-contained units, 
drilling and tapping of holes have been combined in one com- 
pact setup, requiring services of only one operator; other 
setups and operations described. 
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Plastics in Product Revolution: Vacuum Cleaner. Modern 
Plastics v 37 n 11 July 1960 p 106-7. Typical applications of 
plastics in vacuum cleaners tabulated for handle, hose, motor 
cover, cleaning tools, bumper, gears and bearings, and wheels 
of seven models; plastics include vinyl, ABS, high-impact poly- 
styrene, styrene-acrylonitrile, polyethylene, phenolic, butyrate, 
ethyl cellulose, acetate, nylon, acetal resin, and polypropylene. 


VACUUM TUBE VOLTMETERS. See Voltmeters—Vacuum 


Tube. 


VACUUM TUBES. See Electron Tubes. 
VAIONT DAM. See Hydroelectric Power Plants—Italy. 
VALUATION. See Highway Systems—Adjacent Land Areas; 


Mines and Mining—Valuation ; Oil Fields—Valuation ; Product 
Design. 


VALVES, ENGINE. See Automobile Engine—Valves; Internal 


Combustion Engines—Valves. 


VALVES AND VALVE GEAR 


See also Water Pipe Lines—Valves. 


Control Valve Design ... for Viscous Pseudoplastic Fluids, 
E.S.DeHAVEN. Indus & Eng Chem y 51 n 7 July 1959 p 
63A-6A Special considerations for viscous-flow valves are: clear- 
ance between walls of passage, nature of perimeter formed by 
walls, and length of flow between walls; proposed new valve 
designs are plug-in-seat type, and stepped-sliding-stem type; 
working equations, and steps in design of plug valve based on 
equations. 

Guide to Application of Three-Way Valves, A.E.COX, W. 
HUNT. Instn Heating & Vent Engrs—J v 27 Jan 1960 p 305- 
10. Consideration of valve size, system head stabilization, 
valve location and control in flow mixing and diverting systems 
to prevent stalling due to out of balance pressure on valve 
plug, exertion of maximum pump head, or poor control in 
heating systems. 

Valve Design: Special for Corrosives, E.G.HOLMBERG. 
Chem Eng v 67 n 12, 13 June 13 1960 p 288, 240, 242, June 27 
p 146, 148, 150. June 13: Survey of valve design in relation to 
castability, limits of machinability, weldability, effect of 
welding on alloy structure, relative erosion resistance, sus- 
ceptibility to crevice corrosion and galvanic behavior. June 
27: Valves for severe corrosive service; features of gate 
valves: globe valves, plug cocks, diaphragm valve, needle 
valve. 


Vanne de Securite pour les Installations de Vide, R.SER- 

VRANCKX,R.LEYNIERS. Vide v 14 n 83 Sept-Oct 1959 p 295- 
9. Security valve for vacuum pumping units; pumping equip- 
ment used to achieve microtorr pressures in metallic vessels 
requires protection; security valve, opened by gravity and 
closed by atmospheric pressure, designed, and operated suc- 
cessfully; compact construction has advantages over heavy, 
cumbersome vacuum magnetic valve; has application to oil 
diffusion pumps linked with oil sealed two stage rotary 
pumps. 
Control. Control Valve Sizing, E.N.MARTIN. Process Control 
& Automation v 7 n 1 Jan 1960 p 8-12. Quantitative examina- 
tion of effect of series restrictions on flow characteristics of 
orthodox control valves; it is shown that, allowing inadequate 
pressure drop or grossly oversizing valve leads to severe limi- 
tation in range of conditions over which satisfactory operation 
is possible; this arises not only from distortion of inherent 
valve characteristic but also from restricted flow margin 
available for correcting disturbances and for future plant 
development. 

Diaphragm Actuated Control Valve Terminology, J.STERN. 
ASME—Paper 59-A-322 for meeting Nov 29-Dec 4 1959 16 p. 
Subcommittee on Control Valve Terminology of ASME-IRD 
Terminology Committee was formed in 1956 to recommend 
standard terminology for control valve parts and functions ; 
present report prepared by subcommittee applies to physical 
and operating characteristics of diaphragm actuated, rising 
plug types of control valves suitable for use as final control 
elements in automatic control systems. 


Die Bemessung von Regelventilen, F.KRETZSCHMER. Re- 
gelungstechnik v 7 n 10 Oct 1959 p 351-5. Sizing of control 
valves; guidance is offered in problem controversially treated 
by K.F.FRUEH and G.HUTAREW. See Engineering Index 
1959 p 622. 

New Approach to Actuation of Control Valves, W.BARKER. 
Instrument Practice v 14 n 6 June 1960 p 656-9. Principles 
of operation and description of Swartout Co’s Thermo-Drive 
actuator for control valves in electronically controlled process 
industries; how control valves can be operated directly with- 
out need of resorting to air or electrohydraulic systems. 


What ISA Is Doing About Control Valves, L.R.DRISKELL. 
Instrument Soc America—J v 7 n 3 Mar 1960 p 78-80. Informa- 
tion on studies conducted by ISA Final Control Elements 
Committee of possibilities to improve control valve testing, and 
on report to Standards and Practices Div advising issuance of 
recommended practice and establishment of standard evalua- 
tive test procedures for control valve flow coefficients. 


Hydraulic. See also Hydraulic Control] and Transmission. 
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Discharge Coefficients and Steady-State Flow Forces for 
Hydraulic Poppet Valves, J.A.SSTONE. ASME—Trans—J Basic 
Eng v 82 Ser Dn 1 Mar 1960 p 144-54. Indexed in Engineer- 
ing Index 1959 p 1460 from Paper n 59-Hyd-18. 

Hydraulic-Powered Valves, C.W.McKEE. Water & Sewage 
Works v 107 n 2 Feb 1960 p 43-5. To open or close large 
valves is hard, slow job; in case of 24 in. valve it means about 
150 turns on large hand wheel; differential piston incorporated 
in valve design can use line pressure in water main as power 
for driving piston and produce pressure for opening and 
closing valve; controls can be one-hand manual, push-button 
solenoid-operated hydraulic or automatic; several examples. 

Relief Valves for Mobile Applications, C.A.L.RUHL. ASME 
—Paper 59-A-320 for meeting Nov 29-Dec 4 1959 16 p. Con- 
sideration of relief valves for mobile hydraulic circuits; ap- 
plications include material handling, agricultural, and road 
machinery equipment; various types are examined and com- 
pared to ideal valve. 

Two Aspects of Sluice Valve Stress Analysis, I.R.PINCUS. 
Instn Engrs, Australia—Elec & Mech Eng Trans v EM-2 n 1 
May 1960 p 9-12. Method for analysis of stresses in gate, 
by regarding whole strength of gate as being in ribs, and 
these ribs being uniformly loaded by water pressure and 
supported by each other at crossover points and by rim at 
their ends; stress analysis of valve bodies under internal 
pressure, is taken into account in designing valve gates. 

Maintenance and Repair. Hard Facing Saves Valve Seats. Iron 
Age v 185 n 24 June 16 1960 p 133. Five spindle machine has 
stations for preheating, hard facing, postheating, cooling, and 
loading; automatic operation deposits cobalt-base alloys by 
oxyacetylene welding, in repair of valve seats and disks, in 
Y% time formerly required for manual welding; additional ad- 
vantage is that deposit is closer to desired depth than by 
manual techniques, and less grinding time is required. 

Keep Valves ‘‘Performance-Packed”’, J.T.EMERY. Instru- 
mentation v 13 n 1 Jan-Feb 1960 p 25-7. Methods for control 
valve packing maintenance, for sealing against leakage, yet 
keep friction at minimum. 

Manufacture. See also Machine Shop Practice. 

Fluid-Bed Coat: Key to Better Valves? R.J.SARRAF. Chem 
Eng v 66 n 26 Dec 28 1959 p 100, 102, 104, Fluidized sintering 
of chlorinated polyether plastic produces homogeneous, 
void-free, chemical-resistant coated valves costing 50% less 
than all-stainless steel for corrosive service; characteristics 
of perfect coating; Penton-coated lubricated plug valves. 

Materials. See Nickel and Alloys—Corrosion. 

Plastics. See Pipe, Plastic. 

Pneumatic. See Pneumatic Control and Equipment. 

Screw Threads. See Screw Threads—Standards. 

Springs. See Springs—Design. 

Steam. Standards and Service Dictate Selection of Boiler Blow- 
Off Valves, E.E.FINSEL. Air Conditioning, Heating & Vent 
v 56 n 11 Nov 1959 p 53-5. To prevent boiler outage due to 
failure of minor equipment after installation, guide to selec- 
tion of boiler blow-off valves considers following: valve types, 
materials of construction for various types of service, obtain- 
ing proper valve through accurate specification writing, in- 
stallation practices, quick start-up, and maintenance proce- 
dures. 

Terminology. See Valves and Valve Gear—Contyol. 

VAN DE GRAAFF GENERATORS. See Accelerators. 

VANADATES. See Mineralogy—Vanadates. 

VANADIUM AND ALLOYS 

See also Gas Turbines—Materials; Gold Vanadium Alloys ; 
Metals and Alloys; Metals and Alloys—Refractory; Nuclear 
Reactors—Materials; Slag. 

Corrosion Behavior of High Purity Vanadium, D.SCHLAIN, 
C.B.KENAHAN, W.L.ACHERMAN. Corrosion v 16 n 2 Feb 
1960 p 114-16. Chemical and galvanic corrosion experiments 
at 35 C show that ductile vanadium is resistant to corrosion in 
substitute ocean water; it is also resistant in 60% sulphuric 
and 20% hydrochloric acids but corrodes rapidly in nitric acid 
solutions. 

Fused-Salt Electvorefining of Vanadium, F.R.CATTOIR, 
D.H.BAKER, Jr. US Bur Mines—Report Investigations n 5630 
1960 11 p. Fused-salt electrorefining has been successfully ap- 
plied to purification of vanadium metal; electrolyte used was 
sodium chloride to whieh had been added 8 to 6% vanadium 
as vanadium dichloride; average deposition current efficiency 
was 91%; oxygen and nitrogen, impurities in commercially 
produced vanadium metal, were reduced by two-thirds of 
amount contained in feed material. 

Improvement of Ductility of Vanadium by Alloying, C.E. 
LUNDIN, Jr, D.T.KLODT. Am Soc Metals—Preprint n 227 
for meeting Oct 17-21 1960 8 p. Investigation conducted to 
evaluate nature of scavenging action of yttrium metal and 
representative rare earth metals in removing oxygen, and 
probably nitrogen, impurity content from vanadium; extent 
studied to which they affected ductility of vanadium; optimum 
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VANADIUM AND ALLOYS—Continued 


ductility is attained with additions of only 1 wt% Y or rare 
earth metal. 

Magnetic Susceptibility of Vanadium between 20 and 293° 
K, B.G.CHILDS, W.E.GARDNER, J.PENFOLD. Philosophical 
Mag v 4 n 46 Oct 1959 p 1126-30. Magnetic susceptibility of 4 
specimens of pure vanadium, prepared by different methods 
were measured at 20, 77, and 293 C; values were 5.89, 5.88, and 
5.8x10-° emu/g respectively; it is thought that physical prop- 
erties and susceptibility are affected by small amounts of 
impurities, particularly oxygen and nitrogen. 

Analysis. See Metals Analysis. 


Embrittlement. See Vanadium Columbium Alloys—Embrittle- 
ment. 


Machining. See Metals Cutting. 
VANADIUM CARBIDE. See Carbides. 
VANADIUM COLUMBIUM ALLOYS 


Embrittlement. Hydrogen Embrittlement in Vanadium-Colum- 
bium Alloys, A.L.EUSTICE, O.N.CARLSON. Am Soc Metals— 
Preprint n 212 for meeting Oct 17-21 1960 10 p. In investigat- 
ing hydrogen embrittlement in V-Cb alloys as function of alloy 
composition and hydrogen content, bend and tension tests were 
carried out at —196 to 52 C; temperature range of embrittle- 
ment was determined as function of alloy composition and 
hydrogen concentration and tensile properties of alloys were 
measured as functions of composition and temperature. 


VANADIUM COMPOUNDS 


Preparation of High Purity Vanadium Pentoxide by Chlori- 
nation Procedure, R.E.McCARLEY, J.W.RODDY. J of Less- 
Common Metals v 2 n 1 Feb 1960 p 29-35. Method for prepara- 
tion of high purity V20Os5 from technical grade oxide has been 
developed; method includes reaction of impure oxide with Cl 
and C, hydrolysis of resultant VOCls in aqueous NHs, and 
ignition of precipitated NHiVOs at 500-600 C; V20s5 containing 
maximum of 100 ppm impurities was produced in kilogram 
quantities both cheaply and efficiently by this process. 

VANADIUM METALLURGY. See Metals Refining; Vanadium 
and Alloys. 


VANADIUM ORE TREATMENT 


Studies on Extraction of Vanadium Pentoxide from Vana- 
dium Bearing Titaniferrous Magnetite Ore of Bihar and Orissa, 
M.ROY, P.P.BHATNAGAR. NML Tech J v 2 n 2 May 1960 p 
27-31. Studies for recovery of V2O5 from ores containing 0.8 to 
1.8% V and 10 to 20% Ti, by salt roasting, leaching, and 
precipitation through adjustment of pH; factors investigated 
in roasting included effects of particle size, temperature, dif- 
ferent sodium salts, and kinetics of roasting; 60% V is recov- 
ered containing more than 80% V205 from ore crushed to 
minus 100 plus 140 BSS mesh and roasted with 20% commer- 
cial soda ash at 950 C for 4 hr. 

VANGUARD SATELLITES. See Satellites. 
VAPOR PRESSURE. See Metals and Alloys—Vapor Pressure. 


VARACTORS. See Radio Capacitors—Semiconductor ; Semicon- 
ductor Devices—Diode. 


OTe SPEED DRIVES. See Electric Drive—Variable 
peed. 

VARIODE. See Semiconductor Devices. 

VARMETERS. See Electric Measuring Instruments—Standards. 
VARNISH. See Electric Insulating Materials—Varnish. 
VECTORSCOPE. See Television Equipment—Testing. 


VEGETABLE OILS 
See also Lubricating Greases—Additive Compounds. 
Dielectric Investigation on Vegetable Oils at Radio Fre- 
quencies, M.N.SHARMA. J Sci & Indus Research v 19B n 1 
Jan 1960 p 5-7. Dielectric constant and loss tangent of five 
Indian vegetable oils, measured over wide range of frequencies 
employing Hartshorn’s apparatus ; refractive indices, free space 
attenuations, absorption coefficients and dielectric conductivi- 
ties determined ; dielectric constant of oils, with exception 
of castor oil, does not vary with frequency; possible applica- 
tions in electronics. 
Refining. See Centrifuges. 
Transportation. See Motor Ships—Fremantle Star. 
VEHICLE ACTUATED SIGNALS. See Highway Signs, Si 5 
and Markings—Vehicle Actuated. d Nala: vol ae 
VEHICLES 


See also Aireraft; Automobiles; Cars; Military Vehicles; 
Motor Buses; Motor Cycles; Motor Trucks; Rajlroad Rolling 
Stock; Tractors; Trailers ; Transportation. 

Antarctic Expedition. Performance of Vehicles Under Trans- 
Antarctic Conditions, D.L.PRATT. Instn Mech Engrs—Proc 
(Automobile Div) n 6 1958-59 (received Nov 1960) p 193-2138 
(discussion) 218-26. Review of 2158 mi journey made across 
Antarctic Continent in summer of 1957-58; reasons for choos- 
ing light vehicles; performance in relation to project ig 
analyzed and main factors affecting performance with respect 
to terrain (traction and friction) ; engines (startability, pre- 
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heating, batteries) ; lubrication and materials; Antarctic per- 
formance relating to same factors including human factor 
(wind chill and effect on design). 38 refs. 

Ground Effect. See also Aerodynamics—Ground Effect; Aircraft 
—Vertical Takeoff; Helicopters—Ground Effect; Military 
Vehicles—Amphibious ; Ship Propulsion. 

Aeromobile: Peripheral Jet Vehicle, W.R.BERTELSEN. 
Agric Eng v 41 n 5 May 1960 p 290-2. Description | of aeromo- 
bile which has higher altitude and greater weight lifting 
ability for given power, and greater stability than other types 
of ground-effect vehicles ; operates with one fan, one engine, 
ducting system, flaps with remote control; it can provide 
all-weather transportation and accessibility to fields and crops 
in rural areas and is unaffiected by nature of surface below 
it. 

America’s “Gems”, H.LEVY, M.NEAL. Aeroplane & Astro- 
nautics v 97 n 2512 Dec 11 1959 p 609-12. Review of ground 
cushion principle use of which is limited to very large craft, 
upwards of 100 ft, flying 10-20 ft above surface over ocean or 
moderately rough terrain; moderate size craft, flying very 
close to surface, limited to quiet water or smooth terrain; and 
eraft which use principle for landing gear and operate like 
conventional aircraft; examples of various projects and proto- 
types. 

Basie Principles of Ground Cushion Devices, G.D.BOEHLER. 
SAE—Paper n 133A for meeting Jan 11-15 1960 24 p; see 
also Aircraft Eng v 32 n 375 May 1960 p 182-6. Analysis of 
operation of ground-effect machines (GEM) ; defined as devices 
which operate in close proximity to earth’s surface separated 
by cushion or layer of air; propulsion and control must be of 
aerodynamic nature; main categories of GEM’s established 
are ram wing, peripheral seal, such as non-recireulating an- 
nular jet, recirculating labyrinth seal, diffuser, peripheral air 
leakage, such as plenum chamber, and levapad; basic principles 
involved. 70 refs. 


Britten-Norman Cushioncraft. Shipbldg & Shipg Ree v 
96 n 7 Aug 18 1960 p 218; see also Flight v 77 n 2676 June 
24 1960 p 868-70; Engineering v 190 n 4915 July 1 1960 p 14. 
Air cushion machine was built for Elders & Fyffes Ltd, 
shipowners with banana growing and transport interests, for 
study of craft potential; it is circular with diam oa of 18 ft 10 
in., weighs 1 ton; Coventry Climax sports car engine giving 
up to 170 bhp drives compressor, blades of which run around 
circumference of craft, and it is also connected to two propel- 
lers; results so far suggest empty weight of 1 ton and air 
cushion area of about 200 sq feet would be minimum size; 
estimates apply to both land and water. 


Case for Ocean-Going Ground Effect Machine, H.R. 
CHAPLIN. SAE—Paper n 133D for meeting Jan 11-15 1960 
12 p. Summary of practical performance picture of true ground 
effect machine (GEM), under development at David W.Taylor 
Model Basin of US Navy Dept; analysis of hovering and cruise 
performance, stability, and operation over water; problems 
associated with latter; it is concluded that over large bodies 
ee bbe, it might be possible to operate at heights of order 
of 1 te 


De “luchtvoet’’, een nieuwe ondersteuningswijze eventueel 
bruikbaar voor voertuigen op het land en op het water, E.J. 
DIEHL, P.van STAVEREN. Ingenieur v 72 n 12 Mar 18 1960 
p W75-80. “Airfoot” (air cushion) new method of keeping road 
and water vehicles airborne; three types considered are “air 
scale’”’ foot, “‘air screen” foot and “water screen” foot ; prelimi- 
nary tests for calculating necessary horsepower/ton lifting 
capacity are described for certain types and for several chang- 
ing parameters. 


Design Considerations for GEM’s, E.K.LIBERATORE. Air- 
craft & Missiles v 3 n 4 Apr 1960 p 32-7. Reviews of basic 
GEM configurations and additional promising systems ; engineer- 
ing theory of annular jet has been developed further than that 
of other systems; factors to consider in determining hovering 
performance; stability and control; over-water effects; prob- 
lems of analytical, design, and operational nature; other 
problems relating to powerplants, structures, cushion and 
momentum power, and inherent stability; tabulation of data 
of existing vehicles. 


Development of Unique Gem Concept with Potential for 
Achieving Efficient Forward Flight, M.F.GATES, E.R.SAR- 
GENT. Princeton Univ-—-Dept Aeronautical Eng 1959 p 135-50. 
Evolution of Hiller diffuser-recirculation, and diffuser-plenum 
chamber concepts as applied to ground effect machines is 
described, with specific emphasis on static, or hovering perform- 
ance ; comparison with annular jet, plenum chamber, air bear- 
ing, and labyrinth seal. From Symposium on Ground Effect 
Phenomena, 


Feasibility of Ground Effect Airborne Logistics Vehicles, 
J.E.LOOS. Princeton Univ—Dept Aeronautical Eng 1959 p 303- 
24, Vehicles studied have diameter of order of 400 ft and 
operate at low heights; effects of various design parameters 
and forward flight; propulsion system and structural arrange- 
ments ; vehicle comparison. From Symposium on Ground Effect 
Phenomena, 
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GEMs: Specifications and Performance. Space/Aeronautics 
v 338 n 6 June 1960 p 53-5. Detailed specifications, performance 
data, and_ brief development histories of Bell Air Scooter, 
Convair GEM, Curtiss-Wright 2F-1780 and 2500 Air Car, Gyro- 
dyne 55, Princeton X-3, and Saunders-Roe SR-N1 Hovercraft. 


GEMs: State of Art; Basic Configurations, T.E.SWEENEY, 
W.B.NIXON. Space/Aeronautics v 33 n 6 June 1960 p 50-2. 
Design analyses of open-plenum and peripheral-jet machines, 
GEM-fixed wing hybrids, and ram-wing vehicles; stability 
and control problems are treated in detail. 


GEMs: State of Art; Design Potential, V.de BIASI. Space/ 
Aeronautics v 33 n 6 June 1960 p 47-50. Review of design prob- 
lems and possibilities of ground effect machines as affected 
primarily by augmentation characteristics; potential of high- 
powered low-augmentation designs is considered in detail; list 
of contractors and government agencies involved in United 
States GEM system and subsystem programs. 


Helicopter as Ground Effect Machine, E.A.FRADENBURGH., 
Princeton Univ—Dept Aeronautical Eng 1959 p 203-17. It is 
shown that helicopters derive substantial benefit from ground 
effect, particularly large size machines, and retain capability 
to operate out of ground effect in forward flight, advantage not 
shared by peripheral jet vehicles; effect of ground on helicop- 
ter performance ; comparison of helicopters and ground effect 
machines. From Symposium on Ground Effect Phenomena. 


Hovercraft, C.S.COCKERELL. Flight v 76 n 2635 Sept 11 
1959 p 195-8. Review of early experiments made with air 
lubrication and air-bearing system; principle of Saunders- 
Roe SR-N1 Hovercraft ; effect of size, hover height and cush- 
ion loading power requirement of flat-bottomed hovercraft 
at 100 mph is considered; future trends; cutaway drawing of 
SR-N1 Hovercraft. 


Hovercraft—New Concept in Maritime Transport, P.R. 
CREWE, W.J.EGGINGTON. Shipbldg & Shipg Rec v 94 n 15 
Nov 19 1959 p 502-5; see also Am Soe Naval Engrs—J v 72 n 
2 May 1960 p 303-6; Roy Instn Naval Architects—Quarterly 
Trans v 102 n 3 July 1960 p 315-65, folding sheet. Possibilities 
of craft for land, sea and air; principle of lift is generation of 
air cushion which is sensibly static, having pressure higher 
than ambient and bounded from above by under surface of 
eraft, from below by surface over which craft operates and 
at sides by air curtain system; Saunders-Roe experimental 
craft, SR-N1, Powered by Alvis Leonides 523/5 internal con- 
bustion areo engine. Abstract of paper before Instn Naval 
Architects. 


Levacars, Why and How? A.L.HAYNES, D.J.JAY. ASME— 
Paper n 60-AV-5 for meeting June 5-9 1960 9 p; see also 
SAE—Paper n 133B for meeting Jan 11-15 1960 5 p. Ford’s 
Levacar operates on “sliding-on-airy’ principle and is designed 
primarily for intermediate-range rapid transit in speed range 
of 200-500 mph; types of levapads; track requirements, road 
construction, automatic control, and economic considerations. 


Performance Possibilities of Subsonic Airplanes Taking-Off 
and Landing on Ground Cushion, W.Z.STEPNIEWSKI. Prince- 
ton Univ—Dept Aeronautical Eng 1959 p 285-301. Although 
much more study and testing are required, it appears that per- 
formance of subsonic aircraft operating in ground cushion 
could compare favorably with that of conventional fixed wing 
aircraft of some gross weight and power class; design prin- 
ciples; propulsive efficiency; wind tunnel model tests. From 
Symposium on Ground Effect Phenomena. 


Plastics in Air-Supported Vehicles. Rubber & Plastics Age 
v 41 n 5 May 1960 p 495, Levacar is experimental model based 
on Ford’s latest air-supported vehicle design; seat/floor unit 
is molded in glass-reinforced polyester resin; “‘window”’ areas 
of Plexiglas acrylic material; metal trim of chromium-plated 
plastic moldings ; Levapad configurations. 


Potential of Air-Cushion Vehicle, R.P.JACKSON, M.F. 
SOUTHCOTE. Aero/Space Eng v 19 n 3 Mar 1960 p 40-7, 65. 
Paper is concerned with air-cushion vehicles supported above 
ground by bubble or cushion of l-p air which permits vehicle 
to travel over all types of unprepared terrain if sufficient 
clearance over obstacles is provided; principle of operation 
of annular jet and plenum chamber theory; estimates of 
gross power requirements and payload-range capability; data 
are used to illustrate ‘‘working rate’ capability of “off-the- 
road” air cushion vehicles compared with conventional trans- 
portation media. 

Preliminary Flight Experiments With Princeton University 
20-ft. Ground Effect Machine, W.B.NIXON, T.E.SWEENEY. 
Aero/Space Eng v 19 n 4 Apr 1960 p 32-6, 58. Operational 
experiences and experiments conducted at Dept of Aeronautical 
Eng Princeton Univ with P-GEM, results of which suggest 
nature of momentum recovery; other experiments include 
measurement of control moments and rates about each of three 
axes, augmentation ratio and comparison of full-scale augmen- 
tation ratio curve with that of 1/12 scale model; it seems 
that hovering performance is in reasonable agreement with 
simple momentum theory. 

Research Related to Ground Effect Machines, R.E.KUHN, 
A.W.CARTER. Princeton Univ-Dept Aeronautical Eng 1959 
p 23-48. NASA research has been directed primarily at 
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obtaining basic data on ground effect phenomena with view 
to determining potential scope and limitations; effects of 
operating over water; dynamic stability; static hovering 
characteristics. From Symposium on Ground Effect Phenomena. 


Test Experience and Comments on Air Cushion Vehicles. 
Princeton Univ—Dept Aeronautical Eng 1959 p 331-9. Peri- 
pheral jet technique is considered best suited for high mobility 
vehicles where terrain clearance is important; for boat or 
land vehicle to operate over smooth surface, plenum air 
cushion may be preferred; early tests; OTAC program; man- 
carrying vehicle; high speed air cushion boat. From Sym- 
posium on Ground Effect Phenomena. 


Soil Factors. Thrust for Propulsion, M.G.BEKKER. Machine 
Design v 31 n 26 Dec 24 1959 p 92-8, v 32 n 1, 2, 3 Jan 7 1960 
p 145-53, Jan 21 p 156-62, Feb 4 p 133-40. New method for 
analyzing off-the-road locomotion. Dec 24: Thrust for propul- 
sion. Jan 7: Flotation and motion resistance. Jan 21: Track 
and wheel evaluation. Feb 4: Optimum performance and 
future trends; selecting criteria for determining mobility, 
and using previously developed equations. 


Steering. Vehicle Steering Fundamentals, W.H.BAIER. SAE— 
Paper n 218A for meeting Sept 12-15 1960 53 p. Behavior of 
vehicle in response to steering is influenced by factors such 
as tire forces, aerodynamic and inertial forces; load transfer, 
arising from vehicle roll, gives rise to changes in tire corner- 
ing power by causing both camber changes and variations in 
tire loading; wheel alignment, and rear end roll steer effects ; 
factors are summarized and part that each plays in determin- 
ing lateral motion of vehicle is pointed out; applications to 
on- and off-the-road vehicles. 


VEHICULAR COMMUNICATIONS. See Radio Telephone. 

VEHICULAR TUNNELS. See Tunnels—Vebhicular. 

VENDING MACHINES. See Fasteners. 

VENEER. See Furniture Manufacture; Plywood; Tools, Jigs 
and Fixtures. 

VENTILATION 


See also Air Conditioning; Fans; Fire Protection; Heat 
Pump Systems; Mine Ventilation. 


Use of Oil-Firing for Make-Up Air Supply, R.H.HOLBECHE. 
Heating v 22 n 172 Apr 1960 p 111-15. Use of independent 
oil-fired air heaters where high rate of exhaust ventilation is 
required for process plant, or paint spraying, woodworking 
machinery, grinding operations, etc; after considering heat 
losses involved by normal ventilation methods, application and 
control of independent heaters and method utilizing two or 
more heaters with highflow burners is given; examples of 
application to paint spraying booths and for mounting fresh 
air circulators in dance hall; temperature control. 


Ventilating Unit Patent Specifications. Heating & Air Con- 
ditioning v 25 n 3 Sept 1960 p 241. Design features of unit 
which has electric heater for final treatment of mixture of 
primary air and recirculated air; primary air is supplied 
under pressure and maintained constant by volume governor 
in which condition of mixture is adjusted by conducting part 
of mixture through heater or by-pass; unit has radiators for 
steam or hot water; regulating device for changing heater 
output cooperates with damper shaft. 

Chemical Plants. See Ventilation—Industrial Plants. 

Ducts. See Flow of Fluids—Pipes; Ventilation—Exhausts. 

Exhausts. See also Ventilation—Kitchens; Ventilation—Labora- 
tories. 

Application of Gas Ejector for Fume and Dust Control in 
Conveyor Tunnel, C.ENDEVELD, Jr. S African Mech Engr 
vy 9n 6 Jan 1960 p 151-6. Description of design, construction, 
and performance of system for removal of acid fumes and 
dust particles resulting from reaction of raw phosphate with 
sulphurie acid, in production of super-phosphate fertilizer, at 
factory in South Africa; problems of adjusting air intake, 
exhausting, and other aspects of air flow discussed. 

Plastic Ventilation Products, H.M.ENGLUND. Air Condition- 
ing, Heating & Vent v 57 n 10 Oct 1960 p 75-84. Use, corrosion 
resistance, field fabrication, joining methods, installation of 
rigid polyvinyl chloride, polyethylene, polypropylene and furan, 
phenolic, polyester and epoxy resins used in ventilating appli- 
cations such as exhausting corrosive industrial fumes, linings 
in duct work, stacks and hoods, exhaust fans and fume scrub- 
bers. 


Practical Ways to Collect Beryllium Dust, A.J.BRESLIN, 
W.B.HARRIS. Airy Eng v 2 n 7, 8, 9, 10 July 1960 p 34-6, 53, 
Aug p 30-3, 51, Sept p 41-4, Oct p 48-50, 62, 64. July: Three 
forms of disease associated with production and processing 
of Be; description of methods of control by enclosure tech- 
niques, air flow, exhaust ventilation, and hood design, gained 
by US AEC in 10-yr of experience with machining, grinding, 
vacuum casting, sintering, fabrication, sublimation, chlorina- 
tion, and other operations. Aug: Exhaust ventilation system 
design data for Be operations includes hooding for lathes, 
blenders, ball mills, and rotating kilns. Sept: Techniques for 
drum filling ventilation, duct design, and collector selection 
methods. Oct: Data on dust loading calculations, dust disposal, 
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VENTILATION—Exhausts—Continued 
hood and duct sizing, principal features of dust collectors, and 
capital and operating cost figures, on installations are dis- 
cussed. 

Foundries. See Foundries—Dust Control. 

Industrial Plants. See also Heating—Industrial Plants. 


Air-Starved Plants Can Breathe Easy Through Proper 
Make-up Ventilation, B.R.SMALL. Heating, Piping & Air 
Conditioning v 31 n 10 Oct 1959 p 127-9. Design and-equip- 
ment of systems which control space conditions, temperature 
and humidity control, contaminent control, summer outdoor 
air circulation, and winter air supply; cold weather problems 
of systems in dyeing, finishing plants and bleacheries are 
discussed; methods for combating coil freeze-up. 


Good Industrial Ventilation Design Pays for Itself, J.C. 
BARRETT. Air Eng v 2 n 2 Feb 1960 p 33-6. Description of 
methods which have proven practical, efficient, and economical 
in ventilation of heliare welding processes, automatic buffing, 
operation of brass melting furnaces and other industrial prac- 
tices. 

How To Design Low-Cost Anodizing Tank Vent System, 
L.C.CURLEY. Air Eng v 1 n 7 Oct 1959 p 34, 37. Suggested 
methods for providing ventilation in Detroit anodizing plant 
including use of slot type down-draft exhaust hoods vs push- 
pull system or use of canopy hoods overall; problem was 
solved by adopting canopy hood system over processing tanks. 


Industrial Ventilation in Chemical Industry, W.V.AN- 
DRESEN. Air Eng v 2 n 6, 7, 8 June 1960 p 34, 48, July 
p 30-3, Aug p 34-6, 52. June: Ventilation problems peculiar to 
chemical process industry are defined, and various remedies 
suggested. July: Ventilation design system recommendations 
for dust control during bag filling, drum and barrel filling, 
and packaging chemicals from hammer mills and pulverizers. 
Aug: Recommended solutions to problems of ventilation which 
arise when chemical reactions occur in pressurized vessels, or 
when chemicals are mixed or blended. 


Measuring and Controlling Excessive Heat in Industry. Air 
Conditioning. Heating & Vent v 56 n 11 Nov 1959 p 67-75. 
Measuring excessive heat in industries such as steel, glass, 
foundry, and smelting given, to aid design of required venti- 
lation and reflective shielding; control procedures described: 
A. Physics of Radiant Heat, J.J.RUDDICK; B. Physiological 
Effects of Heat, J.B.MOSES; C. Evaluating Hot Environments, 
R.L.SCHERBERGER; D. Control Methods for Radiant Heat, 
K.L.DUNN. 


Methods and Systems We Use for Control of Contaminants, 
P.J.MARSCHALL. ASHRAE J v 1n 11 Nov 1959 p 60-2. 
Factors governing design of control systems, methods, and 
equipment for removing contaminants, preventing air pollution, 
safeguarding on-job health of workers, minimizing fire and 
explosion hazards, and maintaining product quality in phar- 
maceuticals industry; also applicable, with modifications, in 
other industries. 


When and Where is Make-Up Air Necessary? G.M.HAMA. 
Air Conditioning, Heating & Vent v 56 n 11 Nov 1959 p 60-2. 
Methods to prevent worker exposure to CO in tightly closed 
building under mechanical exhaust ventilation, where products 
from flues, heaters and furnaces are drawn by back draft 
into room; factors governing use and quantity of make-up air 
required; negative pressure may be measured by _ inclined 
manometer having 1 in. w g graduated scale; examples 
illustrating calculations. 


Kitchens. Ventilation for Canteen Kitchens, C.L.DOLBY. Heat- 
ing & Air Treatment Engr v 23 n 3 Sept 1959 p 57-9. Ven- 
tilation requirements for roasting and frying, steaming and 
boiling cooking apparatus used in office or factory kitchen 
canteens to evacuate fumes and excess heat, and maintain 
reasonable internal temperature and clear atmosphere; it is 
shown that ventilation requirements are determined by quan- 
tity and type of cooking equipment on hand; calculations for 
hooding; fresh airy supply, maintenance, types of equipment, 
and hoods are discussed. 


Laboratories. See also Chemica] Laboratories—Radioactive. 


Be- und Entlueftung von Laboratorien in der chemischen 
Industrie, H.LAAKSO. Gesundheits-Ingenieur v 80 n 9 Sept 
10 1959 p 253-70. Ventilation of chemical laboratories ; recom- 
mendations intended as general guide for German industry; 
design requirements of ventilation; description of various 
air-filter systems; motive power and drive in modern venti- 
lators ; comparison of various air injectors and blowers; design 
and calculation of ducts; chemicals in laboratories as they 
affect design requirements of ventilation and of materials 
used in construction of ducts. 


Select Stainless Steel Piping, Ducts for New Plutonium 
Fabrication Facility. Heating, Piping & Air Conditioning v 31 
n 12 Dee 1959 p 79-83. At Fuel Fabrication Facility of Argonne 
National Laboratory near Chicago, Ill, Pu fuel elements for 
nuclear reactors are fabricated in integrated hood and glove 
box system containing helium atmosphere; atmosphere com- 
prises piping circuits for recirculating 1000 to 2000 efm of 
helium, and for regenerating and purifying 100 efm of helium 
constantly; each working area is sealed from other and 


VENTILATION—Continued 
separately air conditioned; fabrication area exhaust systems 
are described. 

Techniques of Laboratory Ventilation, J.C.BARRETT. Safety 
Maintenance v 119 n 1 Jan 1960 p 28-32. Exhaust hood design 
and location; proper installation is vital with supply fan for 
system always located outside of building ; need for minimum 
of 100 fpm face velocity for chemical and moderate toxicity 
material; proposed designs for hoods discussed. 

Newspaper Plants. See Ventilation—Printing Plants. 

Noise. See Fans—Noise; Noise—Control. 

Nuclear Power Plants. Ventilation at Canada’s First Nuclear- 
Power Plant. Heating & Vent Engr v 33 n 3895 June 1960 
p 567. Ventilation on system handles normal requirements 
for air changes in working areas and control of ambient 
temperature and humidity, and special requirements involving 
control of movement of airborne radioactive materials, recovery 
of heavy water escaping from process and heat removal from 
process components, in single integrated system; main exhaust 
system provides filtered outside air for working areas; main 
fresh air intake is drawn by fan through filter; control 
system. 

Plastics Plants. Plastics Plant Saves $25,000 Annually With 
$8,500 Ventilation System, B.D.BLOOMFIELD. Air Eng v 2 
n 3 Mar 1960 p 29-33, 57. Simple low cost ventilation system 
eliminated rejects caused by spotting in plastic dishware plant, 
increased production, and improved employee comfort and 
morale; diagrammatic sketches of system. 

Printing Plants. Ink Mist and How To Control It, V.N.FED- 
OROFF. Air Eng v 2 n 2 Feb 1960 p 21-3, 45. Operation of 
high speed printing presses creates ink mist problem that 
fouls presses, and causes toxie and explosive hazard in press 
rooms; methods of modern ventilation and filtration tech- 
niques which have solved problem for printing shops and 
newspaper press rooms. 

Tunnels. Self-Induced Ventilation of Road Tunnels, C.-GURNEY, 
L.H.BUTLER. Engineer v 209 n 5448 June 24 1960 p 1069-74. 
Model and full scale systems were used to measure drafts 
induced by movement of traffic in otherwise unventilated, 
single direction road tunnels; theory was developed, which is 
used to predict carbon monoxide contamination likely to be 
found under various conditions of traffic flow. 


Underground. See also Civil Defense—Shelters. 


Truck Fumes Eliminated in Storage Cave. Safety Mainte- 
nance v 119 n 4 Apr 1960 p 43, 52. How correct temperature 
and humidity is controlled at Page Airways, Rochester, NY, 
contract-operator of Government’s Atchison Ordnance Storage 
Facility; catalytic exhaust purifiers are fitted to industrial 
trucks and gasoline sweepers in subterranean cave used for 
storage of machine tools. 


VENTURI METERS. See Flow of Fluids—Measurement. 
VIADUCTS. See Bridges, Concrete—France; Bridges, Steel. 
VIBRATING CONVEYORS. See Conveyors—Shaking. 
VIBRATING SCREENS. See Screens and Sieves—Vibrating. 
VIBRATIONS 


See also Aircraft—Vibrations; Beams and Girders—Vibra- 
tions; Bearings—Vibrations; Blasting—Vibrations; Bridges, 
Suspension—Vibrations; Buildings—Vibrations; Cavitation ; 
Compressors—Drive ; Concrete Construction—Vibrating ; Crank- 
shafts—-Vibrations ; Cutting Tools—Vibrations; Diesel Engines 
—Vibrations; Disks—Vibrations; Domes and Shells—Vibra- 
tions; Electric Lines—Vibrations; Electric Machinery—Vibra- 
tions ; Electric Motors—Vibrations ; Fans—Vibrations ; Founda- 
tions—Vibrations ; Foundry Practice—Vibrations ; Gas Burners; 
Gas Turbines—Vibrations; Gears—Vibrations; Grinding Ma- 
chines— Vibrations ; Helicopters—Vibrations ; Human Engineer- 
ing ; Hydraulic Turbines—Vibrations ; Instruments—Vibrations ; 
Internal Combustion Engines—Vibrations; Machine 'Tools— 
Vibrations ; Machinery—Antivibration Mountings ; Mathematics ; 
Mechanics ; Metals Finishing—Vibration; Milling Machines— 
Vibrations; Motor Trucks—Vibrations; Noise; Penstocks; 
Plates—Vibrations ; Radio Equipment—Vibrations; Rails 
Vibrations ;_ Rings—Vibrations; Rockets and Missiles—Vibra- 
tions; Rolling Mills—Vibrations ; Rotors—Vibrations; Shafts 
and Shafting—Vibrations ; Ships—Vibrations; Sound; Sound 
Generators; Springs—Helical; Steam Turbines— Vibrations ; 
Stresses ; Structural Design; Surge Tanks. 

Analysis of Nonlinear Mechanical System With Three De- 
grees of Freedom, S.A.LHOVANESSIAN. ASME—Trans—J 
Applied Mechanics vy 26 Ser E n 4 Dec 1959 p 546-8. Amplitude- 
frequency equations for nonlinear mechanical system with 
three degrees of freedom are obtained, using Duffing’s method 
for obtaining steady state amplitude equatiogs; steady state 
response curves of two nonlinear mechanica systems, each 
having three degrees of freedom given, 

Axially Symmetric Waves in Elastic Rods, R.D.MINDLIN 
ee eg Te Hymn caren ey Applied Mechanics v 27 

er En ar 1960 p 5-51. Indexed i Ungineeri 
1959 p 1463 from Paper n 5OAPM Wa” plier Se gc 

Axisymmetric Vibrations of Shallow Elastic Spherical Shells 
A.KALNINS, P.M.NAGHDI. Acoustical Soe America—J v 
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32 n-3 Mar 1960 p 342-7. Use of linearized system of differ- 
ential equations for detailed solution of torsionless axisymmet- 
ric vibrations of elastic shallow spherical shell; application 
to study of free vibrations of spherical sheil segments with 
various edge conditions. 


Discussion of Vibration Characteristics of Simple Mechanical 
Connection, A.SORENSEN, Jr. ASME—Trans—J Eng for 
Industry v 82 Ser B n 4 Nov 1960 p 415-22. Behavior of 
connection over extended frequency range analyzed with par- 
ticular reference to vibration transmission and_ isolation; 
significance of higher critical frequencies associated with 
distributed mass of connection pointed out, leading to more 
generalized concept of rigidity; illustration of application of 
results to finding satisfactory means of attaching inertial 
guidance assembly in ballistic missile. Paper 59-A-134. 


Effect of Small Changes in Mass and Stiffness on Natural 
Frequencies and Model of Vibrating Systems, R.P.N.JONES. 
Int J Mech Sciences vy 1 n 4 July 1960 p 350-5. Exact 
equations are obtained for changes in natural frequencies and 
modes of n-degree-of-freedom system, as result of changes in 
masses and elastic constants; equations are in form suitable 
for solution by successive approximation when changes in 
modes are small; numerical example on 5-mass flexural system 
is given. 

Eigenschwingungszahlen zusammengesetzter Schwingungs- 
Systeme, E.HUEBNER. Ingenieur-Archiy vy 29 n 2 1960 p 
134-49. Natural vibration frequencies of composite oscillatory 
systems ; suggested method of determining eigenvalues consists 
of subdividing composite into several simple bar or plate 
systems, and using matrices for calculation of vibrations of 
subsystems; examples of application include aircraft and 
turbomachinery. 


Eine Methode zur zahlenmaessigen Bestimmung der Eigen- 
werte und der Higenvektoren mit besonderer Ruecksicht auf 
die technischen Higenwert-Aufgaben, A.BOSZNAY. Periodica 
Polytechnica—Eng vy 3 n 3 1959 p 205-21. Method for numerical 
determination of Eigenvalues and Eigen-vectors with particular 
reference to technical Kigenwert-tasks; graphical method de- 
scribed is rapid and accurate; application of method to various 
vibration systems illustrated. (In German). 


Equivalent Spring Mass, F.FREUDENSTEIN. Machine De- 
sign v 32 n 13 June 23 1960 p 160-2. How to find equivalent 
form of spring mass combinations for simplified analysis of 
system vibration. 

Examination of Rocking Phenomenon, T.HATANO. Japan 
Soe Civ Engrs—Trans n 62 May 1959 p 6-15. Observations on 
free rocking of graphite prisms on various bases have shown 
that application of law of constant angular momentum is not 
suitable and reduction of energy must be explained by sliding, 
elasticity, sound, or other phenomena. (In Japanese with 
English abstract). 

Indagine sperimentale sul comportamento in campo elasto- 
plasto-viscoso di un oscillatore etc. E.POZZO. Tecnica Italiana 
vy 25 n 3 Apr-May 1960 p 205-21. Experimental investigation 
of response of oscillator, having flexural returning power, to 
vibration of elastic-plastic viscous system under conditions 
of resonance due to wind, earthquake, etc; analytical inter- 
pretation of phenomena for determining resistance of large 
metallic structures. 

Input Impedances of Simple Cylindrical Structures, P.A. 
FRANKEN. Acoustical Soc America—-J v 32 n 4 Apr 1960 
p 473-7. Theoretical study of point impedance of thin cylin- 
drical shell driven at vibration frequency below shell radial 
resonance; analysis includes finite shells and rings; relation 
to flexural motion of submarines and missiles. 


K teorii kolebanii kvazilineinykh sistem s zapazdyvaniom, 
S.N.SHIMANOV, Prikladnaya Matematika i Mekhanika v 23 
n 5 Sept-Oct 1959 p 836-44; see also English translation in 
Applied Mathematics & Mechanics v 23 n 5 1959 p 1198-1208. 
Vibration theory of quasilinear systems with lag; generaliza- 
tion of vibration theory of systems whose motion is described 
by ordinary differential equations, to systems with time lag; 
resonance in quasilineay non-autonomous systems with lag. 

K teorii kolebanii uprugikh tel, imeyushchikh zhidkie polosti, 
N.N.MOISEEV. Prikladnaya Matematika i Mekhanika v 
n 5 Sept-Oct 1959 p 862-78; see also English translation in 
Applied Mathematics & Mechanics v 23 n 5 1959 p 1283-54. 
Theory of vibrations of elastic bodies with liquid cavities ; 
approximate theory, based on number of assumptions; deriva- 
tion of general equations ; solvability of fundamental problems ; 
analysis of spectrum; formulation of variational principles 
and their derivation. 

Kolebaniya kvazilineinykh neavtonomnykh sistem s_ odnoi 
stepen’yu svobody vblizi rezonansa, A.P.PROSKURYAKOV. 
Prikladnaya Matematika i Mekhanika v 23 n 5 Sept-Oct 1959 
p 851-61; see also English translation in Applied Mathe- 
matics & Mechanics v 23 n 5 1959 p 1218-32. Oscillations of 
quasilinear non-autonomous system with degree of freedom 
near resonance; method for construction of periodic solutions 
of such system for general case of equations with multiple 
roots; solution containing secular terms for case when reso- 
nance with unlimited amplitude of oscillations occurs. 


VIBRATIONS—Continued 


Man’s Response to Low-Frequency Vibration, M.A.SCHMITZ, 
A.K.SIMONS. ASME—Paper 59-A-200 for meeting Nov 29-Dec 
4 1959 11 p. Study to determine how vibrating motions inherent 
in ground and air transportation vehicles may affect operator 
performances ; tasks involving vision and muscular coordination 
may be most affected by low frequency high amplitude vibra- 
tion; hypothetical charts show postulated performance decre- 
ment over low frequency range as function of input intensity 
and frequency. 20 refs. 


Normal Modes of Nonlinear Dual-Mode Systems, R.M. 
ROSENBERG. ASME—Trans—J Applied Mechanics v 27 Ser 
E n 2 June 1960 p 263-8. Analysis of system consisting of 
two unequal masses, interconnected by coupling spring, and 
each connected to anchor spring, is examined; springs may 
all be unequal and nonlinear, but each resists being compressed 
to same degree as being stretched; concept of normal modes 
eo defined, and methods of finding them given. Paper 
n 59-A-93. 


Note on Torsional Vibration of Conical Bar with Varying 
Rigidity and Density, A.K.MITRA. Bengal Eng College—J 
Technology v 4 n 1 June 1959 p 37-9. Problem of vibration 
of conical bar with constant rigidity and density has been 
previously discussed by Sen (1933); present analysis deals 
with torsional vibration of conical bar with varying rigidity 
and density. 


Random Vibration, C.T.MORROW. Acoustical Soe America 
—J v 32 n 6 June 1960 p 742-8. Simplified application of 
random noise theory to random vibrations occurring in missiles, 
airplanes and other vehicles carrying electronic and electro- 
mechanical equipment; discussion of vibration tests of equip- 
ment. 


Random Vibration, S.H.CRANDALL. Applied Mechanics 
Reviews v 12 n 11 Nov 1959 p 739-42. General theory, sources 
of random excitation, response of vibratory systems to random 
excitation, and failure due to random vibration are considered 
relative to study of response of aircraft to buffeting from 
atmospheric turbulence and response of ships to confused seas ; 
use of principles in developing large jet and rocket engines, 
vibrations in jet planes or missiles where high level of random 
vibration produces environment conducive to fatigue failure 
of structural members and malfunction of sensitive instru- 
ments. 86 refs. 


Shock and Vibration in Last Decade, C.T.MORROW. ISA 
—Proc Preprint 45-SF60 for meeting May 9-12 1960 5 p. 
Progress made in field of shock and vibration; influence of 
random-noise theory; shock spectrum; mechanical impedance 
problem; acoustical environment; future trends. 


Significance of Power Spectra and Probability Distributions 
in Connection with Vibration, C.T.MORROW. Noise Control 
v 6 n 5 Sept-Oct 1960 p 5-7. Three different cases considered 
concern equipment environments, material properties and air- 
frame failure; it appears that for excitation of equipment, 
power spectrum in detail, but not overall probability distribu- 
tion nor distribution within any restricted frequency band, 
is of significance. 


Simplified Vibration Analysis, A.H.CHURCH. Machine De- 
sign v 32 n 4, 5, 6, 7, 8, 9, 11 Feb 18 1960 p 130-9, Mar 3 
p 134-41, Mar 17 p 180-7, Mar 31 p 116-22, Apr 14 p 179-84, 
Apr 28 p 141-50, May 26 p 135-42. Feb 18: Mobility and 
impedance concepts; fundamentals of companion techniques 
for finding motion and force relationships in vibrating systems. 
Mar 3: Three methods for determining response in single- 
degree-of-freedom systems. Mar 17: How three methods of 
analysis are used to find response of lumped system with two 
degrees of freedom. Mar 31: Procedures for analyzing systems 
with more than two degrees of freedom. Apr 14: Methods for 
handling coupled systems and for determining natural fre- 
quencies of complex systems. Apr 28: Two methods based on 
mobility techniques, for solving vibration problems in beams. 
May 26: Procedures for vibration analysis of frames and 
spring-mounted beams. 


Spectral Wave Analysis, R.C.MOODY. Inst of Environmental 
Sciences—Proc of Instrumentation for Environment. New York 
Metropolitan Chapter Dec 10-11 1959 12 p. Recent advances 
in wave analysis; four classes of problems which can be 
handled by modern wave analyzer system, including those of 
stationary sinusoidal and complex waves, nonstationary sinu- 
soidal and complex waves, random waves as contrasted to 
periodic waves, and transient or shock waves. 


Steady-State Undamped Vibrations of Class of Nonlinear 
Discrete Systems, P.R.SETHNA. ASME—Trans J Applied 
Mechanics v 27 Ser En 1 Mar 1960 p 187-95. Method indicated 
which is applicable to certain classes of discrete systems with 
arbitrary number of degrees of freedom; no restriction is 
placed on number of nonlinear restoring forces but they are 
limited as to nature of nonlinear terms ; effect of linear natural 
frequencies on qualitative nature of solutions. Paper n 59-A-67. 


Vibration and Shock Isolation—Survey, J.A.MACINANTE. 
Australia. Nat Standards Laboratory—Tech Paper n 10 1958 
39 p. Sources, transmission, and effects of vibration; reduction 
of disturbance at source, vibration measurements, and human 
sensitivity; basic theory of natural frequencies of spring 
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mounted bodies and principles of isolation; alternative mount- 
ing arrangements, design procedure, and available isolating 
materials; examples of mountings for precision machine tools 
and sensitive instruments, and for equipment in vehicles. 
210 refs. 


Vibration Investigations by Noise Analysis, M.ZHREN- 
REICH, M.RUBIN. Microtecnic v 14 n 1 Feb 1960 p 34-6. 
How analysis of acoustical noise spectrum generated by 
mechanical systems provides vital information regarding per- 
formance, behavior, and defects of system under working 
conditions ; method described which enables investigation where 
other methods are not applicable. 


Vibration Response of Linear Undamped System Resting on 
Nonlinear Spring, P.R.PASLAY, M.E.GURTIN. ASME—Trans 
—J Applied Mechanics vy 27 Ser En 2 June 1960 p 272-4. 
Steady state response due to force excitation which varies 
sinusoidally with time is investigated; force displacement 
relation of spring is given in equation, and fourier component 
of displacement amplitude response of system at forcing fre- 
quency and its third harmonic are considered; sample calcula- 
tion is shown for uniform free-free beam attached to nonlinear 
spring at its mid-point and driven laterally by force varying 
sinusoidally with time at its midpoint. Paper 60-APM-G. 


Vibrations of Conical Shells, H.SAUNDERS, E.J.WIS- 
NIEWSKI P.R.PASLAY. Acoustical Soe America—J v 32 
n 6 June 1960 p 765-72. Rayleigh-Ritz procedure used to deter- 
mine natural frequencies for certain class of mode shapes of 
conical shells built in on edge with smaller radius and either 
simply supported or free on other edge. 


Vibrations of Rods at Frequencies Below Their Radial 
Resonance, H.J.BIESTERFELDT, J.N.LANGE, E.J.SKUDR- 
ZYK. Acoustical Soe America—J v 32 n 6 June 1960 p 749-64. 
Frequency behavior of rods vibrating in torsional, longitudinal 
or bending modes; lumped-parameter solution for rod in 
longitudinal or bending vibrations; comparison with results 
from classical theory at lower frequencies where asymptotic 
laws would not be expected to apply. 

Analogies. See Beams and Girders—Vibrations. 

Damping. See also Air Conditioning—Noise; Aircraft—Vibra- 
tions; Beams and Girders—Vibrations ; Couplings—Hydraulic ; 
Cutting Tools—Vibrations; Forging Machines—Foundations ; 
Internal Combustion Engines—Vibrations ; Machinery—Antivi- 
bration Mountings ; Metallurgy—Fiber ; Noise—Control ; Rubber 
Testing—High Temperature; Ships—Vibrations ; Submarines. 

Built-in Damping: New Answer to Structural Vibration, J.E. 
RUZICKA. Space/Aeronautiecs v 33 n 4 Apr 1960 p 61, 63-4, 
67-8, 71-2. Discussion of use of metallic or viscoelastic inserts 
on strips in structural members to provide damping at 
minimum weight penalty; data compared for damped members 
and conventional solid structural elements. 


Classical Normal Modes in Damped Linear Dynamic Systems, 
T.K.CAUGHEY. ASME—Trans—J Applied Mechanics y 27 
Ser En 2 June 1960 p 269-71. Analysis of conditions under 
which damped linear system possesses classical normal modes ; 
necessary and sufficient condition for existence of classical 
normal modes is that damping matrix be diagonalized by same 
Cara amet that uncouples undamped systems. Paper n 
9-A-62. 


Critical Damping Ratio of Flat Plates and Panels, D.STERN. 
Machine Design v 32 n 14 July 7 1960 p 136-8. Description of 
simplified procedure that can be used in place of standard 
vibration test to determine natural frequencies and damping 
ratios of flat plates or panels. 


Damping Tapes for Vibration Control, E.E.UNGAR. Product 
Eng v 31 n 4 Jan 25 1960 p 57-62; see also Engrs’ Digest 
v 21 n 8 Mar 1960 p 99-100, 189. New and effective way to 
reduce sharply vibration stresses in system, particularly at 
resonance, by means of carefully engineered tape; tape allows 
more freedom when designing elastic structures subject to 
forces over wide frequency band and advantages are listed; 
basic equations and sample problem; properties of damping 
materials ; applicability to aircraft or other vehicles. 


Design of Small Isolator Units for Suppression of Low- 
Frequency Vibration, S.A.TOBIAS. J Mech Eng Science y 1 
n 3 Dee 1959 p 280-92. Undesirable features are not encoun- 
tered with symmetrical nonlinear suspensions, which under 
steady state vibration excitation behave like linear springs; 
but when they undergo large deflections from their ‘working 
point’ they become progressively stiffer; properties of spring 
elements ; ways of coupling line springs and ordinary springs ; 
designs of isolator units, incorporating line springs for vertical 
degree of freedom and leaf springs for horizontal. 


Dynamic Mechanical Properties of Rubber-Like Materials 
with Reference to Isolation of Mechanical Vibration, J.C. 
SNOWDON. Noise Control vy 6 n 2 Mar-Apr 1960 p 18-23. 
Dynamic mechanical properties of rubber-like materials; fre- 
quency dependence of dynamic shear modulus and damping 
factor of materials; choice of resilient materials for anti- 
vibration mountings; it is concluded that, ideally, real part 
of complex elastic modulus and damping factor possessed by 
anti-vibration mount material should vary only slowly with 
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frequency, while at same time damping factor of material 
should be large. 

Electro-Magnetic Induction Damping of Vibratory Motion, 
L.B.CHERRY. Noise Control v 6 n 5 Sept-Oct 1960 p 8-11. 
Aluminum ring 3 in. in diam and 0.04 in, thick was mounted 
in center of aluminum skin section in order to determine 
damping effectiveness; experimental results indicate that 
vibration amplitudes may be reduced by as much as 97% ; this 
reduction is attributed to 99% decrease in kinetic energy of 
vibration mass; IR loss in ring dissipates energy which 
would otherwise tend to fatigue rivets holding skin section 
to structure. 

Etude et réalisation d’une base élastique A raideur variable 
pour isolement des vibrations, P.LIENARD. Annales des Télé- 
communications vy 15 n 3-4 Mar-Apr 1960 p 61-70. Development 
of elastic base of variable rigidity for vibration insulation ; 
experimental study of nonlinear characteristics of rubber 
insulation for floor of laboratory of National Office of Aero- 
nautie Research, in basement of which high noise level com- 
bustion testing equipment is used. 

Instability and Steady-State Coupled Motions in Vibration 
Isolating Suspensions, R.F.HENRY, S.A.TOBIAS. J Mech 
Eng Science v 1 n 1 June 1959 p 19-29. Instability and 
coupling phenomena observed with six degree of freedom 
model suspension; method of reducing system to equivalent 
two-degree of freedom nonlinear system, and subsequently 
discussing various types of solution; various solutions of 
derived equations considered; it is shown that instability in 
mode can arise only when ratio of linear natural frequencies 
of mode initially at rest and mode initially disturbed lies 
within certain limits. 


Moyens et dispositifs d’amortissement et d’etouffement des 
vibrations mecaniques. Societe Francaise des Mecaniciens—Bul 
v 9 n 29 1959 p 3-47. Methods and devices for spreading and 
damping mechanical vibrations. Following papers presented: 
Introduction, J.KBABAUD, 5-10; Damping of measuring instru- 
ments, R.DUBUSC, 11-21; Problem of shimmy in airplane 
landing gears, J.GREMONT, 23-7; Use of various types of 
mechanical vibration damping instruments in automobile indus- 
try, P.RAPIN, 29-38; Designers of large turbines and damping 
problem, J.GILLY, 39-42; Damping of air mobile trajectory 
oscillations, P-CONTENSOU, 43-7. 


Space Requirements for Simple Mechanical Systems HPxcited 
by Random Vibration, HLHIMELBLAU, L.M.KEER. Acoustical 
Soe America—J v 32 n 1 Jan 1960 p 76-80. Analytical problem 
of collision between equipment and its base in missile or 
aircraft; complete solution is obtained for white Gaussian 
excitation; solution can be applied to such problems as 
mechanical design of electronic components, bottoming of 
resilient mounts, and collision between equipment item and 
adjacent structure, when representations of single degree-of- 
freedom system can be used. 


Structural Damping. ASME, New York, NY. 1959, 165 p. 
Papers at colloquium at Atlantic City, NJ, meeting Dec 1959: 
Energy Dissipation Mechanisms in Structures, with Particular 
Reference to Material Damping, J.LAZAN ; Review of Progress 
in Analysis of Interfacial Slip Damping, L.E.GOODMAN; 
Damping of Plate Flexural Vibrations by Means of Viscoelastic 
Laminae, D.ROSS, E.E.UNGAR, E.M.KERWIN, Jr; Vibra- 
tional Energy Dissipation at Structural Support Junctions, 
T.J.-MENTEL; Measurement of Damping, R.PLUNKETT; 
Material Design for Resonant Members, J.MARIN, M.G. 
SHARMA ; Selected Bibliography on Structural Damping. 


Measurement. See also Accelerometers; Sound Measuring In- 


struments ; Transducers. 

Anwendung der Deltamatrizen auf inhomogene Probleme, 
E.PESTEL. Ingenieur-Archiv y 27 n 4 Nov 1959 p 250-4. 
Application of delta matrix to inhomogeneous problems; it is 
demonstrated how method developed by H.FUHRKE (see 
Engineering Index 1956 p 1110) can be adapted to treatment 
of forced (instead of natural) flexural vibrations and static 
problems in beams and frames; example. 


Application of Mechanical Impedance Concept to Shock and 
Vibration Testing, C.T.MORROW. Noise Control v 6 n 4 
July-Aug 1960 p 5-9. Study shows that application of im- 
pedance concept to testing is limited by several considerations 
of test objectives and test apparatus complexity; possibly 
major application will be to increase convenience of current 
test methods in conjunction with some shaker and fixture 
redesign, rather than to introduce fundamentally new prin- 
ciple of testing. 

Completely Automatic Equalization for Random Vibratio 
Testing, W.TUSTIN. Inst Environmental richenbeeatee: et 
Instrumentation for Environment. New York Metropolitan 
Chapter Dec 10-11 1959 15 p. Review of general problems 
involved in present methods of random vibration testing ; 
equipment that offers greater ease of adjustment and analysis ; 
completely automatic system random vibration testing. 


Error of Vibrometer Reading Due to its Reaction on Vibrat- 
ing Surface, I.T.KLYUKIN, Measurement Techniques (Transla- 
tion of Izmeritel’naya Tekhnika) n 6 Nov-Dee 1958 p 648-55. 
Reaction exerted by real vibrometers of finite mass upon 
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vibrating body; formulas for determining order of magnitude 
of error in vibrometer readings due to its reaction on plate 
in which flexural waves are being propagated; errors in 
measurements of mean vibration levels in certain frequency 
ranges, 

High-Speed Motion Photography for Quantitative Analysis 
of Vibration and Shock, G.R.SPALDING, J.N.BAHAM. Inst 
Environmental Sciences—Proe of Instrumentation for Environ- 
ment. New York Metropolitan Chapter Dec 10-11 1959 12 p. 
Types of cameras suited to vibration and shock applications, 
examples including determination of contact angle for gyro 
roto bearing system, determination of dynamic load-deflection 
characteristics, switching time for solenoid linkage assembly, 
and determination of motions of radar antenna reflector. 


Magnetostrictive-Filter Random Wave Analyzer, R.BOYN- 
TON. IRE Int Convention Rec v 8 pt 9 (Instrumentation, etc) 
1960 p 217-26. Audio frequency wave analyzer is described 
that measures acceleration density of random vibration as 
function of frequency; rapid analysis time and narrow band- 
width scanning is achieved through use of parallel band of 
narrow band magnetostrictive rod filters; device designed to 
measure vibration in missiles during takeoff. 


Measurement of Noise, Vibrations, and Shock, C.E.WHITE. 
Instruments & Control Systems v 33 n 2 Feb 1960 p 266-7. 
Instruments used by AVCO for noise measurement, vibration 
generation and measurement, and for performing and record- 
ing shock tests. 


Numerical Method for Determining Vibration Acceleration 
Density Directly from Sinusoidal XY Plot, W.REICH, M. 
SCHNEE. Inst Environmental Sciences—Proe of Instrumen- 
tation for Environment. New York Metropolitan Chapter 
Dee 10-11 1959 8 p. Acceleration spectral density at point on 
vibration table, fixture, or specimen may be obtained by 
processing tape recording of random acceleration at that 
point with automatic wave analyzer; method of obtaining 
same information using only standard equipment on random 
motion console. 

Piezoelektrische Schwingungsaufnehmer, W.ERLER, A. 
LENK. Hochfrequenztechnik u Elektroakustik v 68 n 2 July 
1959 p 64-74. Piezoelectric vibration pick-ups; calculations and 
design data for various types of pick-ups using barium titanate 
as piezoelectric material. 

Vibration Pickup Calibration, R.R.BOUCHE. Instruments & 
Control Systems v 32 n 11 Nov 1959 p 1692-3, Method devel- 
oped by National Bureau of Standards for standardizing elec- 
trodynamic calibrators, which makes possible limited NBS 
ealibration service for vibration pickups measuring displace- 
ment, velocity, or acceleration. 

Vibration Spectrum Analysis, E.F.FELDMAN. Instruments 
& Control Systems v 33 n 2 Feb 1960 p 232-4. Automatically- 
scanning audio-frequency spectrum analyzer, which analyzes 
vibration waveform as function of frequency and measures 
corresponding amplitude levels for correlation of test data 
with specific causes of vibration; use of analyzer with shake 
tables and random vibration tester. 

VIBRATORS. See Agricultural Machinery—Harvesters; Con- 
crete Construction—Vibrating; Crushers; Materials Testing 
Apparatus; Roads and Streets—Testing; Soils—Compaction ; 
Ultrasonics. 

VIBROMETERS. See Vibrations—Measurement. 

VICALLOY. See Magnetic Materials. 

VICKERS HARDNESS TESTING. See Metals Testing—Hard- 
ness. 

VIDENE. See Plastics—Polyester. 

VIDEO EQUIPMENT. See Oscillographs; Radar; Television. 

VIDICONS. See Electron Tubes—Television. 

VIERENDEEL TRUSSES. See Structural Design; Trusses. 

VINAL. See Dyes and Dyeing—Synthetic Fibers ; Textile Fibers 
—Synthetic. 

VINYL PLASTICS. See Plastics—Vinyl. 

VINYLON. See Textile Industry—Japan. 

VIOLINS. See Musical Instruments. 

VISCOMETERS. - See Viscosimeters. 

VISCOSE FIBERS. See Rayon; Textile Fibers—Synthetic. 


VISCOSIMETERS 
See also Ore Treatment; Rheology; Viscosity—Measurement. 


Alignment Block and Clamp for Capillary Viscometers, W.M. 
ROBINSON. ASTM—Bul n 245 Apr 1960 p 69-70. Construction 
details for holder and block, suitable for Cannon-Fenske vis- 
cosimeters, that can reduce errors that may be caused by 
poor vertical alignment of capillary viscosimeters; hints on 
operation, and for modification of these devices for use with 
other types of capillary viscosimeters. 


Analysis of Absolute Torsional Pendulum Viscometer, E.A. 
KEARSLEY. Soc Rheology—Trans v 3 1959 p 69-80. Inves- 
tigation to develop independent absolute method of measuring 
viscosity of Newtonian fluids comparable in accuracy to tech- 


VISCOSIMETERS—Continued 


nique of Poiseuille flow, which bounds errors in manner not 
involving comparison with fluids of known viscosity; tech- 
nique for selecting best physical parameters for device is 
given; errors in viscosity due to errors in measurement of 
period and radius of oscillating sphere are calculated. 


Elektroviskozimetr, B.K.MARTENS. Zavodskaya Laboratoriya 
v 25 n 5 1959 p 608-10; see also English translation in Indus 
Laboratory v 25 n 5 May 1959 p 635-6. Electroviscosimeter ; 
viscosimeter is proposed for use in mass control experiments 
on liquids; advantage is that it is not necessary to increase 
duration of measurements in order to increase their accuracy ; 
apparatus may also be used for automatic recording in case of 
remote measurements. 


Etude et utilisation d’une viscosimetre absolu automatisé, 
J.C.ARMBRUSTER, P.AZOU, P.BASTIEN. Metaux, Corrosion, 
Industries v 35 n 418 June 1960 p 260-4. Study and application 
of automatic absolute viscosimeter; instrument is capable of 
functioning up to 900 C, which could be extended to 1600 C; 
viscosimeter has been checked on five liquids and will be 
used in fields where results published hitherto have been 
contradictory. 


Experimental and Theoretical Investigations on Oscillating 
Cylinder Viscometer for Newtonian Liquids, ALI ABDEL 
KERIM IBRAHIM, ABDEL MONEM I KABIEL. Brit J 
Applied Physics v 11 n 7 July 1960 p 283-7. New and exact 
theory of oscillating cylinder viscometer is given; experiments 
have been carried out on different concentrations of glycerol ; 
results obtained confirm validity of theory and method. 


Impulsive Rotatory Motion of Circular Disk in Viscous Fluid, 
R.P.KANWAL. Zeit fuer Angewandte Mathematick u Physik 
v 10 n 6 1959 p 552-7. Attempt is made to obtain exact analytic 
solution, amenable to numerical work, of flow when infin- 
itesimally thin disk of radius ro is given impulsive moment in 
form of Dirac delta function; pertinence to oscillation type 
viscometers. (In English). 


Portable Electroviscometer, P.A.I.VANOV. Measurement 
Techniques n 3 Mar 1959 p 224-9 (English translation of 
Izmeritel’naya Tekhnika). Instrument for measuring viscosities 
of insulating varnishes, enamels, etc, directly in feed tanks 
at their working temperatures; unit works by transforming 
viscosity to phase shift of voltage, which shift is then meas- 
ured; main parts are control panel and synchronous head, 
whose axle carries one of set of interchangeable dippers; 
range of instrument is 0 to 100 poise at temperatures from 
15 to 300 C. 


Rolling Ball Viscometer for Technical Applications, J.G. 
ROBINSON. Brit Plastics v 33 n 5 May 1960 p 209-11. Rapid 
and reasonably accurate method for measuring viscosity of 
variety of liquids, up to 1000 cP, and beyond if smaller balls 
are used; difference between single observations carried out 
at different times on same sample will only very rarely exceed 
5%; reproducibility sufficient for vast majority of technical 
observations. 


Rolling-sphere Viscometer For Structured Liquids, G.W. 
SCOTT BLAIR, J.C.OOSTHUIZEN. Brit J Applied Physics 
v ll n 8 Aug 1960 p 332-4. Falling sphere viscometer uses 
sphere which is very small compared with cylindrical tube 
containing sample, so that fresh channels can be found for 
large numbers of tests, permitting measurements on hitherto 
unsheared material; instrument may be used even when 
inertia effects are considerable; measurements made on glycer- 
ine-water mixtures and fat-free milks agree adequately with 
those from Ostwald or other capillary viscometer. 


Theoretical Evaluation of Capillary Viscometers for Meas- 
urement of Viscosity of Suspensions of Spheres, A.D.MAUDE. 
Brit J Applied Physics v 10 n 8 Aug 1959 p 3871-6. Effect of 
presence of stable, equi-sized spheres suspended at low con- 
centration in Newtonian fluid on viscosity when measured in 
capillary tube viscometer compared with that in idealized 
viscometer; result of curvature of velocity profile found, and 
of mechanical interaction with tube wall evaluated; Reynolds’ 
number, tube length and quantity flowing before steady state 
is established is also considered. 


Theory of Parallel Plate Viscometer, A.N.GENT. Brit J 
Applied Physics vy 11 n 2 Feb 1960 p 85-7. Theoretical treat- 
ment for rate of approach of two parallel circular plates 
separated by viscous liquid is subject to limiting condition 
that separation of plates must be small compared to test- 
piece radius; theory is extended to apply to test-pieces of any 
thickness and modified treatment is shown to be in accord 
with experimental measurements on sample of coal-tar pitch. 


VISCOSITY 

See also Flow of Fluids—Viscous ; Gases—Viscosity ; Hydro- 
carbons—Viscosity ; Lubricating Greases—Viscosity ; Lubricat- 
ing Oil—Viscosity; Polymers—Viscosity; Rubber Testing— 
High Temperature; Suspensions. 

Converting Viscosity Units, R.W.BLACK. Hydraulics & 
Pneumatics v 13 n 7 July 1960 p 78, 80. Relationships between 
poise, absolute viscosity, kinematic viscosity, and other values 
are discussed. 


Measurement. See also Viscosimeters. 
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VISCOSITY—Measurement—Continued 

Contribution to Viscometry ; Hydrodynamiecal Study on Capil- 
lary Viscometry, N.ISHII, A.WAKANA, M.KINOSHITA. World 
Petroleum Congress, Fifth-Proc New York, N.Y. Sec V, June 
1959 p 363-70 (discussion) 370-2. Hydrodynamical study made 
on theory of capillary viscometry, especially on problem of 
kinetic energy correction; modified Poiseuille equation exam- 
ined, analyzing experimental data obtained on master viscom- 
eters of both suspended leyel and U-tube type. 

Guide to Industrial Viscometry, R.L.BATES. Chem Eng Vv 67 
n 7 Apr 4 1960 p 145-8. Some 56 viscosity measuring devices 
are assembled in table showing instrument name, viscosity 
range, units employed and major areas of application; classi- 
fication according to best grouping of available industrial 
instruments: Poiseuille—efflux or flow, Stokes—falling body, 
Couette—rotational, Newton—plane shear, and Coulomb—oscil- 
lational; chart for converting viscosity units. 


VISIBILITY AND VISION 


See also Electric Lighting; Eye Protection; Information 
Theory—Bibliography ; Medical Equipment and Supplies—Elec- 
tronic; Motion Pictures—Visibility ; Street Lighting. 

Adaptation on Runway and Turnpike, D.E.SPENCER, S.C. 
PEEK. Illum Eng v 55 n 7 July 1960 p 371-80 (discussion) 
380-4. In outdoor lighting engineering state of adaptation of 
eye of driver or pilot is generally neglected; relative visibility 
(delos) method proposed by P.MOON and D.E.SPENCER as 
method of including effect of quantity and quality of light on 
vision (see Engineering Index 1945 p 1128) is extended to 
vision in fog; applications are made to comparison of visual 
conditions under several systems of illumination on runway 
and turnpike, in clear weather and in fog. 


Blurring of Retinal Image and Contrast Thresholds in 
Fovea, K.N.OGLE. Optical Soc America—J v 50 n 4 Apr 
1960 p 307-15. Experimental study of extent to which retinal 
image of test object is blurred before it cannot be seen 
against its background; data for contrast thresholds for 
point light source seen against white background of 12 mL 
luminance; derivation of equation to fit data for out-of-focus 
images. 

Comparison of Visibility Measurement Systems, A.A.EAST- 
MAN, S.K.GUTH. Illum Eng v 55 n 3 Mar 1960 p 176-81 
(discussion) 181-4, also May p 256-8. Relative footcandle 
levels for equal visibility as calculated from measurements 
with Luckiesh-Moss visibility meter, compared with footcandle 
levels for equal performance as determined with Blackwell 
Visual Task Evaluator; differences, advantages and limitations 
of two instruments; method for converting size scale of L-M 
meter to contrast scale as used with VTE; converted readings 
may be used with Blackwell performance curves to establish 
recommended footcandle levels. 


Early Dark Adaptation to Dim Luminances, H.D.BAKER, 
M.D.DORAN, K.E.MILLER. Optical Soc America—J v 49 
n 11 Noy 1959 p 1065-70. Measurement of visual threshold 
changes just before and just after preadapting light was 
dimmed to several luminance levels; early adaptation was 
about same whether measured by absolute threshold or by 
difference threshold to dim light. 


Effect of Test Stimulus on Measurement of Dark Adaptation, 
E.J.SWEENEY. Optical Soe America—J v 49 n 7 July 1959 
p 667-8. Study, relative to dark adaptation experiments of 
various intensities of disturbing stimulus presented as long 
succession of flashes, to determine allowable upper limit of 
test stimulus; in study, series of 1/5 sec flashes of given 
intensity were presented to observer after being dark adapted, 
and his recovery of dark adapted state was determined; flash 
effects were plotted for various flash intensity values in range 
several log units above threshold. 


Eye Movement and Stimulus Movement; New Photoelectric 
Electromechanical System for Recording and Measuring Track- 
ing Motions of Eye, W.M.SMITH, P.J.WARTER, Jr. Optical 
Soe America—J v 50 n 3 Mar 1960 p 245-50. Apparatus for 
presenting moving visual targets and for recording eye move- 
ments without touching eye or face of subject; image of 
portion of eye is directed to photomultiplier tube for meas- 
urement of angular position of eye; 1° movement detected 
within 10% error. 

Meridional Variations in Visual Acuity and Eye Movements 
during Fixation. J.NACHMIAS. Optical Soc America—J v 50 
n 6 June 1960 p 569-71. Experiments to aid in evaluation of 
eye movements’ contribution to meridional variations in visual 
acuity; study of threshold luminances for detection of fine 
wire as function of wire orientation; eye movements did not 
affect meridional variations. 


Neural Formulation of Effects of Target Size and Shape 
upon Visual Detection, W.M.KINCAID, H.R.BLACKWELL, 
A.B.KRISTOFFERSON. Optical Soe America—J v 50 n 2 
Feb 1960 p 143-8. Quantitative general formulation of effects 
of target size and shape on visual detection, in terms of 
hypothesis that neural impulses originating in retinal receptors 
converge upon neurons in central area and that excitation of 
most excited neuron in that area determines response. 


Night Visibility 1959. Nat Research Council—Highway Re- 
search Board—Bul n 226 1959 64 p. Papers presented at 


VISIBILITY AND VISION—Continued 


88th annual meeting Jan 5-9 1959 in Washington, DC, as 
follows: Retinal Sensitivity and Night Visibility, R.H.PECK- 
HAM, W.M.HART, 1-6; Background and Objectives of US 
Standard for Colors of Signal Lights, F.C.BRECKENRIDGE, 
7-13 ; Proposed Changes in Traffic Signal Color Standards, C.S. 
MICHALSKI, 14-15; Surface-Mounted Lights on Roadways for 
Guidance, D.M.FINCH, 16-26; Ratings for Visual Benefits of 
Roadway Lighting, C.H.REX, 27-55; Vision at Levels of 
Night Road lumination. Literature 1957-58, O.W.RICHARDS, 
56-61; Factors of Educational Value for Obtaining Safe Night 
Driving Speeds, C.O.SWANSON, A.R.LAUER, 62-4. 


Quantum Efficiency of Human Vision, R.C.JONES. Optical 
Soe America—J v 49 n 7 July 1959 p 645-53. Detective quan- 
tum efficiency for foveal vision is computed from flash percep- 
tion data of H.R.BLACKWELL and D.W.McCREADY, and is 
defined as square of ratio of signal-to-noise ratios ; computed 
values of efficiency (Q) are tabulated, and are shown to 
depend on target diameter a, light pulse duration T, and on 
background luminance B; maximum values of Q range from 
about 0.25% to about 1.0% over range from 0.1 to 100 ft-L 
with maximum occurring at about 1.0 ft-L. 


Recording of Eye Movements by Television Eye Marker, E. 
LLEWELLYN-THOMAS, N.H.MACKWORTH. Instn Elec 
Engrs—J v 6 n 66 June 1960 p 331-4. Method of simultaneous 
display, on television monitor, of scene and positions of gaze; 
how eye moyement, demonstrated in this way, can be recorded 
or used as control mechanisms; outline of optical mixing 
system employed. 

Relation between Graininess and Granularity for Black-and- 
White Samples with Nonuniform Granularity Spectra, K.F. 
STULTZ, H.J.ZWEIG. Optical Soc America—J v 49 n 7 July 
1959 p 693-702. Study to obtain measuring method for charac- 
ter of diverse types of granularity patterns corresponding to 
degree of objectionability observer feels when looking at 
patterns at various viewing magnifications above graininess 
threshold; results indicate psychological relationships between 
graininess vs magnification, and granularity vs sq ft of 
scanning area, depends on character of scanning operation 
performed by eye. 

Response of Model Retinal Receptor as Function of Wave- 
length, J.M.ENOCH. Optical Soe America—J v 50 n 4 Apr 
1960 p 815-20. Experimental study of directional sensitivity of 
retinal cone receptors; polystyrene foam model of ellipsoid of 
retinal cone receptor was uniformly irradiated by point source 
of microwave energy; model best concentrated incident energy 
at short wavelengths. 


Scattering Function for Fogs, D.E.SPENCER. Optical Soc 
America—J v 50 n 6 June 1960 p 584-5. Summary of recent 
experimental data on light scattering in fogs; conditions 
varying from very light to very dense fogs can be repre- 
sented by single shape of scattering function; from which fog 
scattering coefficient can be defined in terms of attenuation 
coefficient ; pertinent to visibility in fog. 


Search in Unstructured Visual Field, E.S.KKRENDEL, J. 
WODINSKY. Optical Soc America—J v 50 n 6 June 1960 
p 562-8. Experimental study of time required to detect small 
visual tag targets in broad, unstructured visual field; effects 
of size of area searched, contrast, background luminance and 
target size; exponential distribution model is proposed to 
describe visual detection time. 


Seasonal Changes in  Scotopic Sensitivity, E.J.SWEENY, 
J.A.S.KINNEY, A.RYAN. Optical Soe America—J v50 n 3 Mar 
1960 p 287-40. Test of scotopic sensitivity of three subjects 
during 1 yr period; sensitivity was poorest in summer months 
when exposure to sunlight was greatest; correlation with ex- 
ternal measures of sunlight exposure. 


i Sehbeschwerden bei Arbeitsbeleuchtung, beim Kraftfahren, 
im Kino und beim Fernsehen, ihre lichttechnischen und phys- 
iologisch-optischen Ursachen und die Mittel zu ihrer Behebung, 
H.SCHOBER. Ilmenau. Hochschule fuer Elektrotechnik—Wis- 
senschaftliche Zeit v 5 n 2-3 1959 p 229-32. Sight difficulties 
arising from industrial lighting, motor driving, and watching 
of motion pictures and TV; remedy for cases having physico- 
optical causes, or arising from lighting system. 


Studies on Dark Adaptation—3. Pre-Exposure Tolerance of 
Human Fovea as Measured by Contrast Sensitivity, J.W.WUL- 
FECK, D.E.JOHANNSEN, P.I.McBRIDE. Optical Soc Amer- 
ica—J v 50 n 6 June 1960 p 556-8. Experimental study of 
effect of pre-exposures of brief duration and relatively low 
brightness on course of subsequent adaptation of human eye 
as measured by contrast threshold; in given range of pre- 
exposures, no effect was found on contrast sensitivity of fovea. 


Studies on Dark Adaptation—4. Pre-Exposure Tolerance of 
Dark-Adapted Peripheral Retina, J.AAHANSON, J.W.WUL- 
FECK, E.M.S.ANDERSON. Optical Soc America—J v 50 n 6 
June 1960 p 559-61. In experimental studies of dark adaptation, 
pre-exposures of 100 ft-L/sec had considerable effect on 
dark-adapted peripheral retina; pre-exposure to tolerance of 
6° and 18° peripheral locations is about 0.1 ft-L/sec. 


Tv Tracker Records Eye Focus Points, E.L.THOMAS, R. 
HOWAT, N.H.MACKWORTH. Electronics v 88 n 17 Apr 22 
1960 p 57-9. Device in which eorneal reflection is viewed by 
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television camera; second television camera surveys scene 
human subject is studying; camera outputs are mixed, and 
eye focus point is displayed as bright spot superimposed on 
televised picture of scene; photocells on monitor screen convert 
bright-spot position-data to digital form. 

Research Tilting Haploscope, H.A-.KNOLL. Optical 
Soe America—J v 49 n 12 Dec 1959 p 1176-9, Design of tilting 
haploscope permitting tilt of plane of regard about base line, 
tilting of subject’s head about base line, means of recording 
rotational responses ; preliminary results in studies of binocular 
coordination. 


See also Colorimetry ; Television—Color, 


_ Appraisal of Land’s Work on Two-Primary Color Projec- 
tions, D.B.JUDD. Optical Soc America—J v 50 n 3 Mar 1960 
p 254-68. Land’s experiments on two-color projection are 
analyzed in terms of previously known object-color perception ; 
discussion of “‘classically expected colors’; evaluation of nature 
of Land’s discoveries. 40 refs. 


Color Identification as Function of Extended Practice, R.M. 
HANES, M.V.RHOADES. Optical Soc America—J v 49 n 11 
Nov 1959 p 1060-4. Experiments on number of colors that 
can be absolutely identified after intensive practice; subject 
practiced identifying 465 Munsell color chips for about 5 
months ; performance improved continuously and subject could 
identify 50 colors with almost perfect accuracy; ordinarily 
only 15 colors are identifiable in color coding practice. 


Fluorescence and Gray Content of Surface Colors, R.M. 
EVANS. Optical Soe America—J v 49 n 11 Nov 1959 p 1049-59. 
Experimental study of perception of surface colors using red 
hue Munsell 5R; colors are perceived in small aperture in 
large white illuminated surround; for given values of Munsell 
hue, value and chroma, data are given for apparent gray 
content and fluorescent quality; hypothesis that more than 
one kind of “brightness” is involved. 


New Visual Phenomenon: Greenish-Yellow Blotch, W.A. 
SHURCLIFF. Optical Soc America—J v 49 n 11 Novy 1959 
p 1041-8. Experiments in which observer’s uniform perceptual 
field is suddenly broken into irregular blotchy areas of two 
very different colors; pattern lasts only few sec; pattern 
depends on spectral distribution of energy; theoretical inter- 
pretation in terms of radiation-actuated “‘switches’ in human 
color perception. 


Perceived Color and Its Dependence on Focal, Surrounding, 
and Preceding Stimulus Variables, D.JAMESON, L.M.HUR- 
VICH. Optical Soe America—J v 49 n 9 Sept 1959 p 890-8. 
Analysis of direct and induced color responses ; sensory scaling 
experiments giving direct quantitative estimates of hue, 
saturation, and brightness of perceived color and of their 
dependence on variations in focal, surrounding and preceding 
stimulation; relation to opponent-colors theory. 


Refractive Error and Green/Red Ratio, R.E.WIENKE. Opti- 
eal Soe America—J v 50 n 4 Apr 1960 p 341-2. Experimental 
study of relationship between refractive error of eye, in color 
normal subjects, and green-red ratio chosen to match standard 
yellow; refractive error of individual eye can be used to 
predict green-red ratio. 


Some Color Slide and Color Television Experiments Using 
Land Technique, W.L.HUGHES. IRE—Trans on Broadcast & 
Television Receivers v BTR-6 n 2 July 1960 p 62-6. Experi- 
ments are described that indicate that under certain conditions 
Land Phenomenon follows rule of complements which fall in 
approximately same order as they do on C.IL.E. color chart; 
thus, although Land Phenomenon is not explainable from 
classical, additive colorimetric theory, certain aspects are pre- 
dictable through use of standard color chart. 


Flicker Between Different Brightness Levels as De- 
terminant of Flicker Fusion, E.SIMONSON. Optical Soc Amer- 
jica—J v 50 n 4 Apr 1960 p 328-31. Experiments with electronic 
flicker apparatus in study of continuous variation of bright- 
ness, area, light-dark ratio, ambient light ratio and monocular 
or binocular exposure. 


Minimum Detectable Dark Interval Between Trains of Per- 
ceptually Fused Flashes, M.LICHTENSTEIN, R.BOUCHER. 
Optieal Soc America—J vy 50 n 5 Mar 1960 p 461-6. Experi- 
mental study of visual perception of six-microsecond light 
flashes ; on-off cycle was decreased until flicker was first detect- 
able; results interpreted in relation to light quanta in stimulus, 
neural summation, and neural latency changes. 


Role of Light-Dark Ratio as Determinant of Flicker-Fusion 

Threshold, V.V.-LLOYD, C.LANDIS. Optical Soc America— 
Jv 50 n 4 Apr 1960 p 332-6. Apparatus to obtain critical 
fusion frequency-log I functions for broad range of light-dark 
ratios with two sizes of foveal area; effects of area of stimu- 
lation in eye. 
Magnitude of Pulfrich Stereophenomenon as Fune- 
tion of Target Thickness, A.LIT. Optical Soc America—J v 50 
n 4 Apr 1960 p 321-7. Experimental study of stimulus values 
for Pulfrich stereoscopic effect; target thickness is shown to 
have no systematic effect on stereophenomenon when black 
oscillating rods are viewed against white background. 


VISUAL AIDS 


See also Flow of Fluids—Visualization ; Teaching Machines ; 
Television—Closed Circuit. 


Symposium on Visual Aids for Standardizing and Com- 
municating Product Appearance. ASTM—Special Tech Publ 
n 258 1960 36 p ($2.00). Papers presented at Sixty-second 
Annual Meeting, Atlantic City, June 25 1959. Introduction, 
J.M.HEMPHILL; Status of ASTM Methods and Standards for 
Appearance Evaluation, ILNIMEROFF; Visual Aids in Textile 
Industry, J.B.GOLDBERG; Potential Uses of Closed Circuit 
Television for Product Inspection, R.VENDELAND; Summa- 
tion, G.W.INGLE. 


VITRAIN. See Coal—Constituents. 

VITREOUS ENAMEL. See Enamel—Testing; Enameling. 
VITRIFIED CLAY PIPE. See Pipe, Clay. 

VITRON. See Glass—Constitution. 

VOCODERS. See Speech—Synthetic. 


VOICE ACTUATED CONTROL. See Automatic Control—Voice 
Actuated. 


VOLCANIC ASH. See Petrology—Hawaii. 
VOLCANOES 


Erosion and Related Phenomena at Paricutin in 1957, 
K.SEGERSTROM. US Geol Survey—Bul n 1104-A 1960 18 p, 
1 map. No appreciable compaction of ash mantle of Paricutin 
voleano occurred during period 1947-57; in 1957 floor of 
crater was subsiding and there were nearly continuous rock- 
slides from oversteepened inner walls of cone; general increase 
in groundwater flow that was noted in 1946 was even more 
apparent 11 yr later; by 1957 plantlife had appeared at many 
places on ash and lava flows. 


1951 Eruption of Mount Lamington, Papua, G.A.TAYLOR. 
Australia. Bur Mineral Resources, Geology & Geophysics—Bul 
n 38 1958 117 p, 2 maps, 88 plates. Mt. Lamington eruption 
is one of most outstanding examples of Pelean type of eruption 
that has occurred in historic times; Mt. Lamington was not 
even considered as a volcano at all; regional volcanism, struc- 
ture of cone and preliminary phenomena; climatic explosions 
and pattern of activity; lithology and petrology of lavas; 
seismic activity ; luni-solar influences. 

Some Effects of Recent Volcanic Ash Falls With Especial 
Reference to Alaska, R.E.WILCOX. US Geol Survey—Bul 
n 1028-N 1959 p 409-76, 5 maps. Eruptions of Katmai, Okmok, 
Trident and Mount Spurr during period from 1912 to 1953; 
distribution of ash fall; calculations from wind rose diagrams ; 
effects of eruptions on public health and safety, buildings, 
utilities, transportation, communication and agriculture; re- 
colonization by natural vegetation. 


Italy. See Petrology—lItaly. 

VOLTAGE DIVIDERS. See Electric Equipment—tTesting; Elec- 
tric Measuring Instruments. 

VOLTAGE MEASUREMENT. See Electric Measuring Instru- 
ments; Voltmeters. 

VOLTAGE REGULATION. See Electric Lines—Voltage Regu- 
lation; Electric Transmision—Voltage Regulation; Voltage 
Regulators. 

VOLTAGE REGULATORS 

See also Automobiles—Electric Equipment; Electric Genera- 
tors—Exciters; Electric Lines—Voltage Regulation; Electric 
Transmission—Contyrol ; Semiconductor Devices. 

Loading Guide Increases Regulator Life, E.G.PETERS, H.C. 
BREM. Blec West v 124 n 4 Apr 1960 p 74-7. Practical guide 
worked out by Washington Water Power Co, Spokane, Wash 
for regulator loading, allowing for better utilization of over- 
load capabilities; guide is based on available ASA standards 
and own operating experience. 

Netzgespeiste Konstantspannungs-und-stromquellen fuer 
Gleich- und Wechselspannung, R.STENZEL. Archiv fuer Tech- 
nisches Messen n 284, 286, 287 Sept 1959 p 193-6, Nov p 237-40, 
Dec p 259-60. Network supplied constant voltage and current 
sources; methods for obtaining stabilized a-c and d-c sources 
for electric precision measuring instruments, Sept: Devices 
with self stabilizing elements. Nov: Devices with control 
circuits. Dec: Devices with very smail drifts. 59 refs. 

RMS-Sensing Regulator Designed for Reliability, G.SCHO- 
HAN. Elec Mfg v 65 n 3 Mar 1960 p 87-92. Design of line- 
voltage regulator using rugged and reliable rms voltage error 
sensors such as thermistors and incandescent lamps, which 
exhibit relatively low sensitivity; detailed design procedure 
for saturable reactor, which is key component of regulator. 


Secondary Regulators Implement New Concept, J.ASTLE- 
FORD, M.G.LEONARD. Elec World v 153 n 19 May 9 1960 
p 65. Design features of supplemental regulators to be placed 
between transformers’ secondary terminals and their connected 
load, according to new method of distribution circuit regula- 
tion; they are applicable also to correct low voltage at ends 
of long feeders and at service connections subject to erratic 
voltage deviations. 

Spannungssteurerung und magnetische Kennlinie des Zwei- 
weg-Transduktors mit Gleichspannungsausgang, W.SCHILLING, 


1558 


THE ENGINEERING INDEX—1960 


VOLTAGE REGULATORS—Continued 


ETZ (Ed A) v 80 n 23 Dec 1 1959 p 817-22. Voltage regulation 
and magnetic characteristic of full-wave transductor with d-c 
output; extension of earlier study to include d-c transductor 
circuits with smoothing reactors; three different regulation 
methods. See also Engineering Index 1959 p 1468. 


Static Current and Voltage Control Systems, B.BERMAN. 
Elec Mfg v 64 n 5 Nov 1959 p 157-65. Circuits and perform- 
ance data for current regulator and voltage-sensing system, 
presented as example of static control technique; magnetic 
amplifier, Zener diode and magnetic reset reactor are used in 
circuits exploiting particular properties of these devices. 


System Changes Bring Integral Regulator Design, E.J. 
ADOLPHSON. Allis-Chalmers Elec Rev v 25 n 2 1960 p 16-19. 
Design features of reduced size feeder voltage regulators, 
including new wound core construction with rectangular coil, 
toroidal wound current transformer, etc. 


Stabilizers. See also Semiconductor Devices—Diode; Voltage 
Regulators—Transistor. 


Characteristics and Applications of Corona Stabilizer Tubes, 
E.COHEN, R. O. JENKINS. Electronic Eng v 32 n 383 Jan 
1960 p 11-15. Corona discharge used for voltage stabilization 
takes place in hydrogen between cathode cylinder and axial 
wire anode; apart from thermal effects significant in higher 
voltage tubes, discharge behaves approximately as constant 
voltage in series with resistance; characteristics and applica- 
tions of typical corona stabilizer tube. 


Compensated Semiconductor Stabilizers Used as Powerful 
Sources of Reference Voltage, S.D.DODIK. Measurement Tech- 
niques (English translation of Izmeritel’naya Tekhnika) n 12 
Dec 1959 p 970-7. Analysis of stabilizers for output currents 
of 1 amp and over, output voltage stability of which is 
comparable to that of standard grade III cells; stabilizers 
can serve as sources of reference voltages in group automa- 
tion measurements of industrial processes, in checking of 
measuring instruments, and in all cases where highly stable 
voltage and large output current are required. 


Corona Discharge and Its Application to Voltage Stabiliza- 
tion, E.COHEN, R.O.JENKINS. Instn Elec Engrs—Proe v 107 
pt B (Electronic & Communication Eng) n 33 May 1960 p 
285-94. Corona discharge between wire anode mounted axially 
in cylindrical cathode is shown to be most suitable for voltage 
stabilization; to obtain required low impedance, it is neces- 
sary to use hydrogen as filling gas; characteristics of various 
tubes developed as corona voltage stabilizers covering range 
of 350-7000 v. Paper 3174E. 


Current Stabilizing Devices, B.E.KUBYSHIN, A.N.MIL- 
YAKH. Automation & Remote Control v 20 n 5 May 1959 
p 634-8. English translation of article indexed in Engineer- 
ing Index 1959 p 1468 from Avtomatika i Telemekhanika 
May 1959. 

Datchik otkloneniya napryazheniya na poluprovodnikovykh 
elementakh, S.V.KULIKOV. Avtomatika i Telemekhanika vy 21 
n 8 Mar 1960 p 409-16; see also English translation in Auto- 
mation & Remote Control v 21 n 3 Mar 1960 p 284-9. Semi- 
conductor pick-up for voltage deviations; pick-up for voltage 
stabilizers which makes use of silicon diodes, transistors and 
thermal resistances. 

Design of Direct Voltage and Current Stabilizers Using 
Semiconductor Devices, D.G.WENHAM. Instn Elec Engrs— 
Proc v 106 Pt B Supp n 18 May 1959 p 1384-93. Design proce- 
dures ; voltage and changes in load; possibility of using non- 
dissipative regulator circuits. Paper 3141E. 


Economy in Series Stabilizer, D.J.COLLINS, J.R.PEARCE. 
Electronic Eng v 32 n 384 Feb 1960 p 96-7. Under adverse 
conditions series stabilizer is uneconomic in its demands on 
series elements; if load current is essentially constant, series 
element can be shunted by resistor; practical circuit is pre- 
sented for problem of variable load current using resistance 
shunted buffer section. 


Ferrorezonansnyi stabilizator napryazheniya s kompensation- 
nym kondensatorom, V.I.KISLOV. Radiotekhnika v 14 n 12 Dec 
1959 p 71-6; see also English translation in Radio Eng v 14 n 
12 1959 p 98-108. Ferro-resonant voltage stabilizer with com- 
pensating capacitor used to replace compensating windings of 
saturated transformer, and as ballast reactance; how, under 
such conditions efficiency of stabilizer is increased, current 
consumed by network acquires capacitive component and hum 
which arises in course of stabilizer operation, decreases. 


Regulated 80-ky High-Voltage Supply, V.V.POLIVANOV 
A.V.IZ”YUROV, N.I.PYATAKOV. Instruments & Experimen- 
tal Techniques (English translation of Pribory i Tekhnika 
Eksperimenta) n 5 Sept-Oct 1959 p 785-8. Features of system 
in which regulated voltage may be set in steps of 5 ky 
within limits of 60 to 80 kv; continuous regulation of voltage 
from 0 to 60 kv is provided by disconnecting regulator; h-y 
regulator is switched into operation automatically when volt- 
age of 60 kv is reached; with changes in load current of 0 
to 2.5 ma and simultaneous variations in input voltage from 
270 to 190 v, high voltage will vary less than 1%. 


Stabilizatory vypryamlennykh napryazhenii, O.G.MALKINA. 
Avtomatika i Telemekhanika vy 21 n 4 Apr 1960 p 542-7; see 


VOLTAGE REGULATORS—Continued 


also English translation in Automation & Remote Control v 
21 n 4 Apr 1960 p 873-5. Rectified voltage stabilizer ; new ver- 
sion of circuit for stabilization of rectified and reduced voltage 
for load of several hundreds of watts; curves and oscil- 
lograms of changing output voltage as dependent on load 
variation. 

Statice Control for Mechanically Regulated D-C Supply, H.J. 
ABRAMS, J.F.BRUBAKER. AIEE—Trans v 79 pt 1 (Com- 
munication & Electronics) n 50 Sept 1960 p 426-30; see also 
Elec Eng v 79 n 10 Oct 1960 p 813. Workable d-c sensing 
control, developed from standard static components ; basic 
element of voltage stabilizer is bistable amplifier, acting as 
sensitive relay in on-off system for raise and lower voltage 
control; varistor-detector senses changes in output of d-c power 
supply to trigger amplifier; applications include radar pulsing 
station, sonar, and equipment for proton acceleration. Paper 
60-783. 


Transistor. See also Aircraft—Electric Equipment. 


Convertisseur continu-continu regule a transistors, M.A. 
TAILLEUR. Onde Electrique v 39 n 391 Oct 1959 p 795-801. 
Transistorized d-e converter for regulated power supply ; fea- 
tures of heavy current circuit and light current circuit which 
includes maximum of three units—pilot oscillator, error de- 
tector and driver unit; characteristics of 100 w unit. 


Investigation into Use of Transistors in Stabilized Klystron 
Power Supply, J.STEPHENSON. Instn Elee Engrs—Proe v 
106 Pt B Supp n 18 May 1959 p 1315-19. Complete unit, operat- 
ing from 1-v supply, forms basis of portable microwave 
source; conversion of J-v input to h-v output is achieved by 
means of ringing-choke converter using single power tran- 
sistor; consideration of various methods of stabilization of out- 
put of converter, leading to choice of shunt stabilizer; volt- 
age stabilization ratios between input and output of more than 
5000 are achieved. Paper 2940E. 


Linear Circuits Regulate Solid-State Inverter, R.WILEMAN. 
Electronics v 33 n 16 Apr 15 1960 p 61-3. Transistorized d-c to 
a-c inverter uses linear circuits to obtain precise voltage regu- 
lation of output; total harmonic distortion of 50-w unit is 1% 
and 400 eps output is regulated to plus or minus 0.2%; tuning 
fork oscillator gives frequency accurate to 0.01%. 


Transistor-Spannungsregler fuer kleinere Synchrongenera- 
toren, W.RONA. Elektrotechnische Zeit Ed A v 80 n 16 Aug 
11 1959 p 541-2. Transistor voltage regulator for small syn- 
chronous generators; mode of operation of regulator with 
semiconductor measuring and positioning components; details 
on control arrangement and on transistor amplifier. 


Transistorized D.C. Power Supply Employing Novel Method 
of Voltage Regulation, E.E.THOMPSON. IRE—Can Conven- 
tion Ree 1958 p 505-10. Method which uses fact that voltage 
time integral of square wave pulses produced by transistor- 
magnetic oscillator are independent of supply voltage; by con- 
trolling switching frequency of oscillator, output voltage can 
be regulated; control is achieved by small transistor-magnetic 
oscillator operated from reference source. 

Transistorstabilisierte Netzgeraete, W.LARASS. Elektro- 
nische Rundschau vy 14 n 2 Feb 1960 p 51-5. Transistorized 
stabilized power supplies; circuits for keeping d-ce voltage 
constant, based on use of Zener diodes and transistors; de- 
sign of series stabilizing circuit. 


VOLTAGE STABILIZERS. See Voltage Regulators—Stabilizers. 
VOLTMETERS 


See also Computers—Accessories ; Electric Measuring Instru- 
ments—Standards ; Radiation—Measurement; Radio Measuring 
Instruments. 


Ein Spitzenspannungsmesser fuer einmalige, kurzzeitige 
Vorgaenge, K.F.HEINE. Elektronische Rundschau v 13 n 10 
Oct 1959 p 365-6. Voltmeter for nonrecurrent voltage peaks; 
instrument makes use of several series-connected rectifiers 
having increasing time constants from stage to stage; thus 
voltage across final capacitor decreases slowly enough to permit 
its indication by meter; example of device for indicating 
pulses of 1-10 ky and of 2-3 usec minimum duration. 


Elektrostatische Voltmeter fuer hohe Spannungen, H.R. 
FLATT. Assn Suisse des Electriciens—Bul v 50 n 18 Aug 29 
1959 p 890-7. H-v electrostatic voltmeters; description of two 
portable voltmeters with ranges of 0.6, 15, and 30 kv, and of 
0.20, 50 and 100 kv, respectively ; design of these instruments 
is based on special form of electrodes, obtained through the- 
oretical analysis presented in paper. 


Portable Electrometer Voltmeter, W.E.K.GIBBS. J Sci In- 
struments v 37 n 8 Aug 1960 p 296. High impedance d-c 
transistorized voltmeter for measuring voltages up to 2 v at 
impedances of up to 10!° ohms has accuracy of about 2% of 


full-scale deflection, short-term zero drift is also of same 
order. 


Thermal Voltage Converters for Accurate Voltage Measure- 
ments to 380 Megacycles Per Second F.L.HERMACH, E.S, 
WILLIAMS. AIEE—Trans v 79 pt 1 (Communication & Blec- 
tronics) n 49 July 1960 p 200-5 (discussion) 205-6. Voltage 
converters, each consisting of resistor in series with thermo- 


Vacuum Tube. 
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VOLTMETERS—Continued 


element in coaxial line, developed for measurements of rms 
voltages of 1 to 200 v at frequencies from 3 eps to 30 Mc; 
accuracy of 0.1% or better may be obtained by a-c d-c trans- 
Poruiechaaies up to at least 10 Mc and 0.2% at 30 Mc. Paper 


Transistor DC Millivoltmeter, K.B.KKARANDEEV, M.G. 
MIZYK. N.ILSMIRNOV. Instruments & Experimental Tech- 
niques (English translation of Pribory i Tekhnika BEksperi- 
menta) n 2 Mar-Apr 1959 p 244-7. Schematic technical charac- 
teristics of transistor autocompensated instrument for meas- 
uring small emf’s of high resistance sources; circuit almost 
completely eliminates effects of spread in parameter values, 
low input resistance, and gain variations with temperature, 
on accuracy of instrument. 


Voltmétre de crete destiné & la mesure des impulsions isolées 
haute tension, G.GIRALT, E.KROUK. Académie des Sciences 
—Comptes Rendus v 249 n 12 Sept 21 1959 p 1042-4. Peak 
voltmeter designed to measure isolated impulses of high volt- 
age; principle, design and photograph of voltmeter capable 
of measuring high voltage pulses of duration from 0.1 psec to 
10 millisee representing peak values of voltages between 0 and 
50,000 v; voltages up to 400,000 can be measured by means of 
air plate capacitor. 


Speech. See Telephone—Great Britain. 


All-Electronic Four-Digit Digital Voltmeter, 
H.FUCHS, D.WHEABLE. Brit Instn Radio Engrs—J v 20 n 7 
July 1960 p 541-7. Operation of electronic digital voltmeter ; 
design problems solved are discussed, with particular reference 
to high input impedance, automatic range change and sign 
selection, as well as high speed counting to achieve short 
conversion time. 


Effect of Measured Voltage Waveform on Readings of Diode 
Peak Voltmeter, A.M.FEDOROV. Measurement Techniques 
(Translation of Izmeritel’naya Tekhnika) n 6 Nov-Dec 1958 
p 702-6. Use of theory of resonance errors to explain consider- 
able dispersion in readings when measuring same h-f voltage 
values at frequencies differing from each other by few percent 
only ; phenomenon takes place not only in diode voltmeters, as 
such, but also in voltmeters forming part of standard oscilla- 
tors and of certain power meters. 

High- and Ultrahigh-Frequency Measurements, M.E.GERT- 
SENSHTEIN. Measurement Techniques (Translation of Izmeri- 
tel’naya Tekhnika) n 6 Nov-Dec 1958 p 697-701. Simple method 
of improving linearity of tube voltmeters by better setting of 
zero to permit use of mass-produced d-c instruments without 
any recalibration of scale, particularly for case when recording 
instrument, whose recalibration is difficult, is used at output of 
voltmeter. 

Wide-Range Fully-Automatic Digital Voltmeter, J.A.IR- 
VINE, D.A.PUCKNELL. Brit Instn Radio Engrs—J v 20 n 7 
July 1960 p 535-40. Digital voltmeter working on potentiometer 
principle is discussed; potentiometer network and reference 
supply, transistorized comparator and difference amplifier, and 
selector switch control circuitry are described; voltmeter has 
input impedance of 10 M-ohms and automatic polarity and 
range selection. 


VORTEX STREETS. See Flow of Fluids—Boundary Layer. 


VORTEX TUBES. See Flow of Fluids—Pipes; Flow of Fluids— 
Turbulent. 


VULCANIZATION 


See also Rubber; Rubber—Irradiation ; Rubber, Synthetic; 
Rubber Compounds and Compounding; Rubber Testing. 


Chemistry of Vulcanization of ‘Viton’ Fluorocarbon Elas- 
tomer, J.F.SMITH. Rubber World v 142 n 3 June 1960 p 102-7. 
Some commonly used curing systems and evidence on which 
mechanism for their action may be used; curing agents in- 
clude diamines, monoamines, dithiols and tertiary amines; pos- 
sible cross linking mechanisms are suggested. From paper 
before Int Rubber Conference, Dec 1959. 


Cure Profile of Rubber Products, R.W.STRASSBURG. Rub- 
ber World v 140 n 6 Sept 1959 p 865-8. Determination of cure 
profiles in tires by free sulphur analysis, and some method 
development problems; it is shown that combination of proper 
sample preparation with rapid, precise semi-micro determina- 
tion of free sulphur facilitates preparation of profiles; when 
critical area for state of cure has been located using profile, 
non-destructive sampling will give samples for monitoring 
cure at that point; similar useful results have been obtained 
on specimens such as hysteresis blocks and tensile sheets. 


Quantitative Determination of Thiazole Type of Rubber 
Accelerators by Amperometric Titration, P.K.CHATTERJEE, 
D.BANERJEE, A.K.SIRCAR. Instn Rubber Industry—Trans 
v 36 n 2 Apr 1960 p T65-9. Determination of mercaptobenzo- 
thiazole (MBY), zine benzothiazolylmercaptide and dibenzothi- 
azolyl disulphide, latter two being known to constitute decom- 
position products of first during vulcanization reaction; total 
amount of MBT in mixture of two or all three accelerators 
and also total amount liberated in mixture of two or three of 
them can be quantitatively estimated. 


Some Aspects of High Temperature Vulcanisation, G.BIEL- 
STEIN. Instn Rubber Industry—Trans v 36 n 2 Apr 1960 p 
T29-44. When thin rubber sample is heated to high curing 
temperature, initial kinetics of cure as derived from Newton’s 
rule can be shown by well defined time delay at final curing 
temperature; cross link density can be assessed by modulus 
measurements ; vulcanization rate constants for polychloroprene 
compound indicate apparently different action of vulcanization 
accelerator at conventional and high temperatures. 


Temperature Coefficient of Vulcanization of Butyl Rubber, 
J.G.MARTIN, R.F.NEU. Rubber Age v 86 n 5 Feb 1960 p 
826-32. Data for butyl rubbers with different unsaturation 
levels and butyl compounds employing different accelerator 
systems; elastic modulus and equilibrium volume swell were 
used to determine state of cure; with but one exception, both 
methods gave coefficient of 1.87 for 10 F temperature in- 
crements (1.76 for 10 C increments), which was constant over 
temperature range studied. 


VULCANIZED FIBER. See Plastics 


VYCRON. See Textile Fibers—Synthetic. 
VYRENE. See Textile Fibers—Synthetic ; Yarn—Synthetic. 


Laminated. 


W 


WAGE PAYMENT PLANS 


See also Construction Industry—Costs; Foundries—Wage 
Payment Plans; Industrial Management ; Inspection ; Job Anal- 
ysis; Sugar Cane—Growing. 


Analysis of Scientific Management Wage Theories, J.H. 
GREENE. Advanced Mgmt v 24 n 11 Nov 1959 p 16-19. Classic 
wage theories are discussed and scrutinized in light of availa- 
ble writings of F.W.TAYLOR;; subsistence and long range sub- 
sistence theories; wages fund and residual theory; marginal 
productivity theory. 


Incentive Wage Practice for Restricted Work, M.HALTY. J 
Indus Eng v 10 n 6 Nov-Dec 1959 p 457-60. Approach taken by 
Fabrica Uruguaya de Neumaticos, Montevideo, Uruguay, | to 
provide adequate potential incentive for restricted work, i.e., 
for manual work restricted by accompaniment of machine; 
basic philosophy behind approach was to grant variable ma- 
chine incentive allowance, to make earnings index exactly 
equal to actual manual work index in any work situation; 
mathematical and earnings computation; formula generaliza- 
tion ; applications. 


Industrial Engineers, Incentive Systems, and Contract, C.A. 
WERNER. J Indus Eng vy 11 n 3 May-June 1960 p 231-6. 
Contractual points and problems which industrial engineer 
must consider and understand so that incentives obtain maxi- 
mum effectiveness ; overall factors and inter-departmental rela- 
tionships upon which success or failure of incentive system 
may depend; collective bargaining contract as tool in securing 
sound foundation for incentive system. 


WALL BOARD 
See also Building Materials; Gypsum Plants—Alberta. 
Bowaters Moves Into More Diversified Production, A.W.J. 
DYCK. Paper Industry v 42 n 7 Oct 1960 p 480-4, 493. Bo- 
waters Board Co mill in Catawba, SC, uses newly developed 
air process for dry felting in formation area and is designed 
to produce 160,000,000 sq ft of board per yr; other features 
generally described are board press equipped with simultaneous 
closing mechanism to facilitate faster pressing cycle and uni- 
form board production, time-temperature cycle humidification 
process which enables shipment of boards at any desired mois- 
ture content level. 
WALLS. See Concrete Construction—Stresses ; Retaining Walls ; 
Structural Design. 


WANKEL ENGINE. See Internal Combustion Engines—Rotary. 


WAREHOUSES 


See also Feed Mills ; Floors—Coverings ; Industrial Lighting ; 
Industrial Plants—Concrete; Inventory Control; Materials 
Handling—Warehouses; Port Structures; Roofs—Concrete 
Shell; Sugar Handling. 


Comparative Storage Conditions Test, G.W.HIGGS, Jr. En- 
vironmental Quarterly v 5 n 2 Apr 1959 p 14-15. Test con- 
ducted by Bureau of Yards & Docks to determine relative 
efficiency of various types of environments in preventing 
deterioration of various types of equipment, such as open 
storage, shed storage, conventional warehouse, controlled 
humidity warehouse, (50% RH) and controlled humidity (40% 


1560 


THE ENGINEERING INDEX—1960 


WAREHOUSES—Continued 
RH) with each storage area occupying 4000 sq ft; results of 
test demonstrate efficacy of controlled humidity storage in 
preventing rust and corrosion. 


Construction. See Construction Equipment. 
Refrigerated. See Cold Storage Plants. 
WARRAGAMBA DAM. See Dams, Gravity—Australia. 
WARSHIPS 


See also Aircraft Carriers; Naval Vessels; Submarines. 


New Naval Facility for Measuring Low-Level Magnetic 
Fields, W.W.ANDERSON. Elec Eng v 79 n 8 Aug 1960 p 655- 
60. Recent advances in naval undersea warfare have brought 
increased emphasis to measurement and reduction of even very 
low-level d-c magnetic fields which Naval ship may produce; 
description of new Magnetic Field Facility at US Navy’s En- 
gineering Experiment Station in Annapolis, Md. 


Some Problems in Construction of Warships Today, P. 
GISSEROT. Instn Naval Architects—Trans vy 101 1959 p 1-9. 
It is suggested that problem of space has become of much 
more importance than formerly; for this reason many ships 
have been built with relatively large superstructures, which 
in turn has created problems which are examined; question 
of accommodation is also involved, and in this connection re- 
marks on ventilation are added. 

Design. See Ships—Design. 

Destroyers. Launch of “Devonshire’’. Shipbldg & Shipg Ree v 85 
n 25 June 23 1960 p 803-4; see also Mar Eng & Naval Architect 
v 83 n 1010 Aug 1960 p 318-19. First of new class of guided 
missile destroyer built by Cammell Laird & Co for British 
Navy; displacement is some 5000 tons, length 520 ft, beam 54 
ft; armament includes Seaslug guided weapons system, four 
radar controlled 4-5 in. guns, two Seacat close range guided 
weapons systems; underwater detection apparatus is provided, 
and also Westland Wessex helicopter; propulsion system com- 
bines two geared steam turbines with two pairs of gas tur- 
bines, latter providing emergency power while steam is being 
raised. 

Seakeeping Trials on Three Dutch Destroyers, M.D.BLED- 
SOE, O.BUSSEMAKER, W.E.CUMMINS. Soc Naval Architects 
& Mar Engrs—Paper n 2 for meeting May 26-8 1960 79 p. 
Results of trials of three different types of destroyers of ap- 
proximately same dimensions, conducted under joint sponsor- 
ship of Royal Netherlands and United States Navies; motions, 
stresses, accelerations, and slamming pressures were measured 
for series of speeds and headings in two different sea condi- 
tions; in slamming analysis, pressures and increased vibratory 
stress are noted; all results are in form of plots, and many 
also in tabular form. 

Diesel. See Diesel Engines—SEMT. 

Electric Equipment. Electrical Engineering in Royal Navy, 
H.MacLAREN. Engineer v 210 n 5464 Oct 14 1960 p 626-9. 
Account dates from installation of electric telegraph between 
Whitehall and Plymouth in 1852; electricity was first used 
afloat in 1870’s when simple batteries were used for firing of 
guns; degaussing, radar and remote power control of guns 
were introduced in 1939-45 war; extracts given cover period 
from 1945 to present, and consider electric power for various 
vessel classes, including that for internal communications. 
From paper before Instn Elec Engrs Oct 6 1960. 


Materials. See Shipbuilding Materials. 
ae Launching Systems. See also Welding, Electric—Elec- 
trodes. 


Aligning Inertial Platforms at Sea, D.C.MARTIN. Space/ 
Aeronautics v 33 n 6 June 1960 p 158-63. Analytical descrip- 
tion of alignment system for shipboard applications; basic 
techniques of rough leveling and gyrocompassing; design of 
optimum filters in both rough- and fine-align loops. 


Some Aspects of Guided Weapons, C.ROWLEY. North East 
Coast Instn Engrs & Shipbldrs—Trans v 76 pt 2 Dec 1959 p 
79-94, (discussion) pt 4 Feb 1960 p D9-12. Problem of low 
angle aircraft attack on naval vessel, with regard to possible 
missile defense; limitations and advantages of existing guid- 
ance systems; curved earth and radar propagation problem, 
and flight paths; factors in launching guided missile from 
naval vessel; launching and radar siting conditions; it is con- 
cluded that beam riding, homing beam riding with command 
guidance, and semi-active homing must be examined in design 
assessment before particular system can be chosen. 


Water Injection: New Protective System for Missile Maga- 
zines, B.F.SEEGER, R.H.LAPP. Am Soe Naval Engrs—J v 71 
n 4 Noy 1959 p 719-22. System on USS Canberra, for use with 
surface-to-air Terrier missile installation; it consists of ex- 
tension of firemain feeding combination detector-nozzle under 
each missile index position; water accumulator and down- 
stream portion of system may be charged to greater than fire- 
main pressure and kept filled with fresh water; tank, with 
pressurized air flask, provides water after detector nozzle has 
opened and before additional fire pumps can be automatically 
brought up to speed. 


Nuclear Power. See Radioactive Materials—Measurement; Ship 
Propulsion—Nuclear. 


WARSHIPS—Continued 

Shock Testing. Presentation and Analysis of Shipboard Shock 
Data, §.C.ATCHISON. SAE—Paper n 231B for meeting Oct 
10-14 1960 9 p. Underwater explosion tests were conducted at 
David Taylor Model Basin to determine shock motions to 
which ship’s structure and equipment are subjected under 
combat conditions; velocity-time histories, displacement-time 
histories, peak accelerations, and shock spectra are some of 
means of presenting shock data; shock measuring instruments, 
recording systems and data handling systems ; several analysis 
programs for IBM-704 computer are described; comparison of 
methods. 

Steam. See Ship Propulsion—Gas and Steam Turbine; Steam 
Turbines—Marine; Warships—Destroyers. 

Steering Equipment. See Ships—Steering Equipment. 

Vibrations. See Ships—Vibrations. 

WASHERS. See Fasteners ; Hardware—Manufacture; Mines and 
Mining—Roof Supports; Springs—Design. 

WASHING MACHINES 

Manufacture. Assembling Washer Tubs, C.REINING. Automa- 
tion v 6 n 12 Dee 1959 p 53-6. Combination forming and 
welding line supplied to Westinghouse Electric Corp by Federal 
Machine & Welder Co for production of tubs of washing ma- 
chines; automatic control features of 21 station sheet metal 
assembly line. 

Automated Line Produces 125 Washer Cabinets per Hour, 
H.W.SHULZE. Sheet Metal Industries v 387 n 399 July 1960 p 
529-33. Illustrated description of plant and procedure at Philco 
Corp, Nashville, Tenn. 


Low Cost Machining Eliminates Coining. Precision Metal 
Molding v 18 n 7 July 1960 p 46. Agitator clutch assembly 
for washing machines is typical recent example of complex 
shaped parts successfully manufactured in high volume quanti- 
ties by Ferro Powdered Metals; copper infiltrated steel used 
for sintered clutch jaw; choice of operation made it possible 
to omit sizing or coining tools entirely and to use relatively 
inexpensive compacting tools. 


WASTE DISPOSAL. See Industrial Wastes; Refuse Disposal ; 
Refuse Incinerators; Sewage Treatment. 


WASTE HEAT UTILIZATION. See Diesel Engines—Waste 
Heat Utilization; Electric Lighting—Heat Utilization; Fuel 
Cells; Gas Turbines—Waste Heat Utilization; Heating—Heat 
Storage; Heating—Industrial Plants; Nitric Acid—Manufac- 
ture; Open Hearth Furnaces—Waste Heat Utilization; Paper 
and Pulp Mills—Waste Heat Recovery; Refuse Incinerators— 
Waste Heat Utilization. 


WASTE UTILIZATION. See Chlorine—Recovery ; Coal Prepara- 
tion—Waste Utilization; Concrete Aggregates—Fly Ash; Ore 
Treatment—Waste Utilization; Pickling—Waste Utilization; 
Plastics—Waste Utilization; Pulp Manufacture—Waste Liquor 
Utilization; Pulp Materials—Waste Paper; Refuse Disposal— 
Waste Utilization; Sand, Foundry—Reclamation; Sand and 
Gravel Plants—-Waste Recovery; Sewage Treatment—Water 
Reclamation; Sewage Treatment Plants—Waste Utilization ; 
Sugar Manufacture—Byproducts. 


WATCHES 


Hine Methode zur gleichzeitigen Registrierung von Gang und 
Amplitude einer Kleinuhr in jeder Lage, G.GLASER. Zeit fuer 
Instrumentenkunde v 68 n 5 May 1960 p 103-9. Method for 
simultaneous recording of oscillation amplitude of balance 
of small watches in any position; use of photoelectric pulses 
to measure time required by balance to cover certain angle, 
comparing this time with standard time obtained from elec- 
tronic timing device; simultaneously, moment is recorded when 
balance moves through zero position so that time required 
for one oscillation can be measured. 


Equipment and Methods Developed at ‘Laboratoire Suisse 
de Recherches Horlogeres” (“Swiss Watchmaking Research 
Laboratory’’) and Their Industrial Application, G.NOWICKI. 
Microtecnic v 13 n 6 Dee 1959 p 298-304. New oxide free 
method of hardening as applied to watchmaking dies; brief 
review of development of Si-Cr-Mn die steel for stamping of 
dials, and subsequent recommendation of salt baths for heat 
treatment of dies; proper degreasing and degreasing equip- 
ment, and importance of salt bath agitation for optimum 
hardening emphasized; other auxiliary equipment. 


Zur Entwicklung des elektronischen Pendel- und Unruhmo- 
tors fuer Gebrauchsuhren, S.HILDEBRAND, W.KIENAST. Zeit 
fuer Instrumentenkunde v 67 n 8 Aug 1959 p 208-9. Develop- 
ment of electronic pendulum and balance drives for commer- 
cial watches; analysis of various possible drives, including 
those based on use of transistors. 


Electric. Electric Watches Become Competitive, E.BRUTON. 
Engineering v 190 n 4925 Sept 9 1960 p 839. Battery-powered 
models are potentially more accurate and cheaper to produce; 
among types described, some use battery to oscillate balance 
and spring by electromagnetic impulses, and balance drives 
watch hands; Swiss watches employ accumulators which can 
be recharged from flashlight batteries; in Bulova electronic 
watch, U-shaped reed is kept vibrating by electromagnetic 
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transducer, and magnets on ends of fork tines; battery op- 
erates transistorized circuit. 


Technical Information and Service Manual for Accutron. 
Bulova Watch Co, Ine 1960 40 p. Instructions for servicing 
of wrist timepieces that eliminates balance wheel and _ hair- 
spring, and which represents improvement over usual non- 
winding electric watch; use of battery power cell as source 
of power with transistor electronic circuit and precise fre- 
quency standard in form of precision tuning fork as basis of 
time measurement; it is claimed that Accutron will not gain 
or lose more than 1 min per mo as worn on wrist; detailed 
illustrations for disassembly and maintenance. 


Second State Watch Factory, Moscow, P.TRIPPE. 
Machy (Lond) v 97 n 2497 Sept 21 1960 p 685-7. Russian fac- 
tory, claimed to be one of largest in world, is committed to 
produce 34% million wrist watches per yr, in addition to design- 
ing and building machines required, and others for Soviet 
watch making industry generally; no “bought out’ com- 
ponents used except bearing jewels and springs; organization 
of work and product turned out are described. 


WATER ANALYSIS 


See also Civil Defense—Water Supply; Feedwater Analysis; 
Geochemistry ; Industrial Wastes—Electroplating Shops; Wa- 
ter Pollution. 


Automatic Recording of Dissolved Oxygen in Aqueous Sys- 
tems Containing Surface Active Agents, K.H.MANCY, D.A. 
OKUN. Analytical Chem v 32 n 1 Jan 1960 p 108-14. Polaro- 
graphic method has been developed which permits continuous 
sampling, recirculation, and automatic recording of dissolved 
oxygen in aeration processes; effect of various types of sur- 
face active agents on electrode reaction kinetics has been 
studied; apparatus was developed for studies of rates of 
oxygenation on laboratory scale. 


Automatic System for Monitoring Water Quality. ASCE— 
Proc v 86 (J Sanitary Eng Div) n SA4 July 1960 pt 1 paper 
2554 p 25-40. Lehigh Water Resources Research Council de- 
veloped fully automatic sampling facility for parameters which 
are indicative of water quality; pilot station at Riegelsville, 
NJ is currently recording temperature, pH, conductivity, dis- 
solved oxygen, and turbidity; interconnected network of sta- 
tions for Delaware River is proposed. 29 refs. 


Biological Tests on Fertility of English Reservoir Water, 
J.W.G.LUND. Instn Water Engrs—J v 13 n 6 Oct 1959 p 
527-49. Special method was applied; samples in pyrex bottles 
were heated to 40 to 45 C for 1 hr and then inoculated with 
cells of Asterionella algae previously washed; results show 
how fertility of water is affected by liming and by addition of 
phosphorus in basic slag. 

Determination of Carbonate Alkalinity in Natural Waters, 
J.F.J.THOMAS, J.J.LYNCH. AWWA—ZJ v 52 n 2 Feb 1960 
p 259-68. Method of Larson and Henley is evaluated and special 
procedure is recommended; actual inflection point or equiv- 
alence point pH of titration was determined; and it was 
adapted to routine use with no significant decrease in accu- 
racy; variation of equivalence point is graphically shown. 

Ein orientierender Schnelltest auf coliforme Keime im 
Wasser, J.KBORNEFF, I.KABSCH. Gas- u Wasserfach vy 101 n 
20 May 13 1960 p 491-6. Rapid orientation test for coliform 
bacteria in water; coliform bacteria test and modification 
of nitrate reduction test. 


Eine einfache Feldmethode zur Bestimmung von Kalzium 
und Magnesium in Wasser, H.GUNDLACH, W.KOCH, G. 
STOEVESAND. Zeit fuer Erzbergbau u Metallhuettenwesen v 
13 n 4 Apr 1960 p 179-80. Simple field method for determina- 
tion of calcium and magnesium in water; application of 
“Durognost” tablets as titration reagent. 


Electrode for Simplified Field Determination of Chloride 
in Ground Water, W.BACK. AWWA—J vy 52 n 7 July 1960 
p 923-6. Description of newly developed silver-silver chloride 
electrode and standard pH meter for accurate field determina- 
tion of chloride concentration; electrode contains billet of 
silver chloride, with large part of its surface area exposed 
to sample, and it is used with saturated calomel reference 
electrode; theoretical aspects of measurement. 


Evaluation of Laboratory Methods for Analysis of Heavy 
Metals in Water, R.C.KRONER, D.G.BALLINGER, H.P. 
KRAMER. AWWA—J v 52 n 1 Jan 1960 p 117-24, Various 
methods of analysis of chromium, copper, iron, lead, manga- 
nese, and zine in water; difficulties of analysis are listed; 
experience and personnel competence are leading factors in 
obtaining accurate results; present methods for analysis of 
aluminum and cadmium were also tested but were not found 
satisfactory. 


Evaluation of Membrane Filter Technique for Appraising 
Ohio River Water Quality, H.W.STREETER, D.A.ROBERT- 
SON, Jr. AWWA—J v 52 n 2 Feb 1960 p 229-46. Study was 
made by Ohio River Valley Water Sanitation Commission on 
membrane filter and standard dilution methods of enumerating 
coliform organisms; comparison with one step and two step 
Hajna-Damon methods; it was concluded that membrane filter 
is acceptable alternative for standard dilution method, and is 


WATER ANALYSIS—Continued 


preferable because of its precision, speed, economy of space, 
and its freedom from statistical complications. 


How Is Your Manganese? M.E.FLENTJE. Water Works Eng 
v 113 n 4 Apr 1960 p 288-9. Solution of manganese is favored 
by acid reducing conditions, such as are present in stagnant 
areas at bottom of reservoirs; table shows results of survey of 
22 reservoirs; results indicate that manganese content can 
vary from year to year, but that manganese content begins to 
increase about middle of May and reaches maximum in August 
and September, and then decreases again thereafter. 


Inhibitory Effect of Ointment Tins on Growth of Coliform 
Organisms in Membrane Filter Technique, R.E.NOBLE, M. 
REITMAN. Am Water Works Assn—J v 51 n 7 July 1959 p 
897-901. Present study is intermediate step in research to find 
reliable test to determine potability of waters within 7 hr or 
less; results show that EHC Endo medium incubated in 2 oz 
ointment tins reduced number of Esch. freundii cells to below 
number developed in pyrex petri dishes; if productivity rating 
of combination of EHC medium with ointment tins is 100%, 
then productivity by using pyrex dishes instead of ointment 
tins rose to 137.2%. 


Méthodes d’analyses et de controle des eaux résiduaires et 
déversements industriels, R.;COUTRIS. Chimie & Industrie v 83 
n 5 May 1960 p 697-706. Analytical and control method for 
residual waters and industrial sewage; following data are 
required: instantaneous and daily flow, temperature, appear- 
ance, color, smell, determination of dispersed material, set- 
tled material, free oxygen, rate of putrescibility, COD, and 
BOD; special data required include determination of surface 
tension, nitrogenous materials, metallic salts, detection of 
prohibited substances. 


Methods for Collection and Analysis of Water Samples, 
F.H.RAINWATER, L.L.THATCHER. US Geol Survey—Water 
Supply Paper n 1454 1960 301 p. Methods used to collect, 
preserve, and analyze water samples; emphasis is on obtain- 
ing analytical results that accurately describe chemical com- 
position of water in situ; selection of sampling sites, frequency 
of sampling, field equipment, preservatives and fixatives, analy- 
tical techniques of water analysis, and instruments; 77 labora- 
tory and field procedures for determining 53 water properties. 


Microbial Concentration of Iron and Manganese in Water 
with Low Concentrations of These Elements, R.S.WOLFE. 
AWWA—J v 52 n 10 Oct 1960 p 1353-7. In chemical laboratory 
of State Water Survey Div, Urbana, Ill, 40 mg of large hair- 
like bacteria, found in filter galleries and on filters of Water 
Works at Richmond, Ind, were analyzed; iron and manganese 
accounted for 28% of total dry weight; bacteria collected 
iron and manganese from water containing amounts of these 
substances below sensitivity of standard analysis. 


Nature of Water of Chief Rivers in Tohoku District from 
Viewpoint of Industrial Water, T.KATO, T.SAWAYA. Tohoku 
Univ—Faculty of Eng—Technology Reports v 24 n 2 1960 p 
137-209. Extensive analytical data on water analysis of four- 
teen rivers in seven Prefectures in Tohoku district of Japan 
presented; data useful for chemical industry in that area. 


New Technique for Measurement of Low Dissolved-Air 
Content of Water, D.M.J.P.MANLEY. Brit J Applied Physics 
v 2 n 6 June 1960 p 228-9. Method to measure dissolved-air 
content of water enclosed in vessel, uses air bubble and is 
very suitable for measurement of air content of undersatu- 
rated samples; tests have been made of typical specimens and 
limitations of technique are discussed. 


Observations and Studies of Crenothrix Polyspora, R.S. 
WOLFE, AWWA—J v 52 n 7 July 1960 p 915-18. F.COHN’s 
drawings of these organisms, made in 1870, are reproduced ; 
description of colonies found at Richmond Water Works asso- 
ciated with clumps of brown, hairlike bacteria; comparison 
with findings of others; role of organisms is not yet clarified ; 
there is no evidence to support belief that Crenothrix is iron 
bacterium. 


Occurrence and Behavior of Natural and Radioactive Stron- 
tium in Water, M.W.SKOUGSTAD, F.B.BARKER. Pub Works 
v 91n 7 July 1960 p 88-90. Disposal of radioactive strontium 
depends in great part on amount of natural nonradioactive 
strontium already present in water; usual chemical water 
analysis does not include strontium determination; US Geolo- 
gical Survey is conducting survey of occurrence of strontium 
in surface and groundwater of United States; determination is 
based on ion exchange properties of various clay types. 


Proposed Method for Examination of Water for Free-Living 
Nematodes, S.L.CHANG. AWWA—J v 52 n 6 June 1960 p 
695-8. Description of equipment such as sample bottles, capil- 
lary pipets, filtration unit and filter membranes, and micro- 
scope; collection and concentration of samples; nematodes 
seen in samples of finished water are in various larval stages 
and range from 100 to 500u in length and from 10 to 40u in 
width; various genera of nematodes are described and illus- 
trated. 


Rapid Method for Estimation of Total Phosphate in Water, 
R.S.ROBERTSON. AWWA—J v 52 n 4 Apr 1960 p 483-91. 
Method can use any visual comparator, colorimeter, or spec- 
trophotometer; other equipment needed consists of proper 
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test cells, three graduated pipettes, and source of heat, such 
as electric hot plate; use of acid reagent, acid-molybdate 
reagent, reducing solution, and distilled water; method makes 
possible determination of total phosphate in field in less than 
15 min. 

Reliability of MPN Indexes of Coliform Organisms, R.E. 
NOBLE. AWWA—ZJ v 52 n 6 June 1960 p 803-14. Variability 
of MPN indexes of coliform organisms has confused interpreta- 
tion of MPN’s in relation to rating and control of water 
supplies; causative factors are: day-to-day variation of coli- 
form population, within-the-day variation of coliform popula- 
tion, source duplicates, and laboratory duplicates; tables show 
observed components of variance at Chicago, Ill] and Lawrence, 
Mass, treatment plants. 


Residue Method for Common Minor Elements, J.HAFFTY. 
US Geol Survey—Water-Supply Paper n 1540-A 1960 p 1-9. 
Excitation of water residue using d-c are provides method for 
detection of elements present in very low concentrations ; 
concentration of elements is determined in percent of dry 
residue; results are readily expressed in parts per million by 
multiplying determined percent concentration of element by 
dissolved solids content of water sample. 


Solubility of Atmospheric Oxygen in Water. ASCE—Proc 
v 86 (J Sanitary Eng Div) n SA4 July 1960 pt 1 paper 2556 
p 41-58. Group of researchers in England conducted experi- 
ments that showed significant differences from previously 
accepted saturation concentrations of gaseous oxygen dis- 
solved in distilled water; based on these observations, paper 
derives true saturation values throughout normal range of 
natural stream water temperatures; table lists values which 
are considered most satisfactory for application to natural 
stream conditions. 


Study and Interpretation of Chemical Characteristics of 
Natural Water, J.D.HEM. US Geol Survey—Water-Supply Pa- 
per n 1473 1959 269 p, plate, map. Analysis of water sam- 
ples; significance of properties and constituents reported in 
water; relationship of water quality to geologic conditions ; 
application of water quality data in quantitative hydrology ; 
relationship of quality of water to use. 


Suggested Method for Boron Determination with 1.1’—Di- 
anthrimide, F.H.RAINWATER. AWWA—J v 51 n 8 Aug 1959 
p 1046-50. Method is based on chemical reaction developed by 
G.H.ELLIS, E.C.ZOOK, and O.BAUDISCH for analysis of 
boron in plant material; chemical interferences and manipula- 
tive difficulties in applying this reaction to water analysis 
have been solved; boron concentrations less than 1 mg/] can 
be measured to plus or minus 0.02 mg/l in 5 ml of water; 
apparatus described, and reagents and procedure indicated. 


Suggested Method for Iodide Determination, J.R.ROSSUM, 
P.A.VILLARRUZ. AWWA—J v 52 n 7 July 1960 p 919-22. 
Detection of connate brines consisting of highly mineralized 
calcium chloride or sodium chloride waters; iodide-to-chloride 
ratio in connate waters is about 100 times greater than that 
in ocean water; description of colorimetric equipment, spec- 
trophotometer, filter photometer, and timer, used for determina- 
tion ; procedure and reagents used; data on accuracy. 


Suggested Method for Nitrate Determination with 2,6-Xylenol 
Reagent, A.M.HARTLEY, R.I.ASAI. AWWA—J v 52 n 2 Feb 
1960 p 255-8. Method is based on ability of 2,6-Xylenol to 
react with excess nitric acid to form 4-nitro-2,6-xylenol; de- 
seription of acid mixture used as nitrating media; apparatus 
consists of spectrophotometer, quartz absorption cells, and 50 
ml buret; interpretation of results. 


Suggested Modified Aluminon Method for Aluminum Deter- 
mination, K.E.SHULL. AWWA—J v 52 n 6 June 1960 p 
779-85. New method will be included in forthcoming 11th 
edition of Standard Methods; it is based on fact that dilute 
aluminum solutions, buffered to pH of about 4.0, produce with 
aluminon, red to pink lake that exhibits maximum absorption 
at about 525 mu; intensity of color is influenced by aluminum 
concentration, reaction time, temperature, pH, quality of 
aluminon used, and concentration of various accompanying 
ions in sample. 


Suggested Modified Method for Colorimetric Determination 
of Selenium in Natural Water, G.B.MAGIN, Jr, L.L. 
THATCHER, S.RETTIG, H.LEVINE. AWWA—ZJ v 52 n 9 Sept 
1960 p 1199-2005. Modification of K.L.CHENG’s method is 
presented; sample is taken by filtering water through 100 mg 
anhydrous sodium sulphate on No. 40 filter paper; this method 
is quicker than centrifuging recommended by Cheng; diamino- 
benzidine reagent is added either in solid form or as solution. 


Suggested Reduction Methods for Determination of Nitrates 
J.M.PAPPENHAGEN, J.J.LOOKER. AWWA—J ee aes 
8 Aug 1959 p 1039-45. Study of use of nessler reagent in de- 
termination of nitrates following reduction by alkaline ferrous 
sulphate-silver sulphate technique; results presented and 
compared to those obtained after using nessler reagent and 
two other reduction techniques, one utilizing zine-copper 
couple and other aluminum foil; ammonia and nitrite ions 
interfere in all three methods, but their removal takes only 
short time. 


WATER ANALYSIS—Continued 

Suggested Revision of Phenol Red Method for Bromide, E. 
GOLDMAN, D.BYLES. AWWA—J v 51 n 8 Aug 1959 p 
1051-8. Fading of color resulting from using phenol red to 
determine bromide is referred to; test made to check reported 
elimination of fading by use of sodium thiosulphate as fixing 
agent; with addition of 0.5-5.0 millimoles of sodium thiosul- 
phate to treated 50-ml sample, fading of color was sufficiently 
eliminated so that photometer could be read accurately; de- 
tails of revised method. 

Use of Membrane Filter in Microbiological Production Con- 
trol S.FUNDER. Tidsskrift for Kjemi, Bergvesen og Metal- 
lurgi v 19 n 9 Dee 19 1959 p 193-5. Report of experiences with 
cellulose esters having extremely uniform pore size and which 
are ideally suited for microorganism growth; advantages of 
filters are that colonies can be observed and counted, with 
aid of microscope at very early stage and that liquid can. be 
examined when bacteria numbers are low; technique applica- 
ble to examining drinking water, and determining coli-contami- 
nation after pasteurization. (In English). 

Water Analysis by Neutron Activation, R.L.BLANCHARD, 
G.W.LEDDICOTTE, D.W.MOELLER. AWWA—J v 51 n 8 
Aug 1959 p 967-80. Basic principles of technique; data obtained 
from application to drinking water from seven geographical 
areas of United States are summarized; method which is 
extremely sensitive, rapid and simple, is specific in that each 
indicated radionuclide decays with its own characteristic radi- 
ation and half-life. 

Zur fotometrischen Bestimmung des im Wasser geloesten 
Sauerstoffs, G.GAD, S.RICHTER. Gesundheits-Ingenieur v 80 
n 10 Oct 1959 p 309-11. Photometric determination of dis- 
solved oxygen in water; basis for colorimetric process is 
found in fact that manganhydroxyde in dilute sulphuric acid 
produces bluish-red color in presence of sodium pyrophosphate ; 
in end reaction, extent of coloring by mangan III pyrophos- 
phate is measured by electric photometer. 

Toxicity. Proposed Toxicity Screening Procedure for Use in 
Protecting Drinking-Water Quality, M.B.ETTINGER. AWWA 
—J v 52 n 6 June 1960 p 689-94. Study of possibilities of 
providing some similar blanket safeguard against exposure to 
toxicants as coliform determination means for pathogenic 
substances; carbon filter sampling technique with chloroform 
and ethyl alcohol extraction is recommended; two weeks 
sampling period is recommended for technique. 


Studies on Toxicity and Decomposition of Fluosilicie Acid, 
R.S.INGOLS. AWWA—J v 52 n 7 July 1960 p 927-9. Inves- 
tigations show that fluosilicie acid and silicon tetrafluoride 
decompose rapidly above pH 38.6; rate of decomposition can 
produce supersaturated solution of calcium fluoride at pH 6.5 
for period of several hr at 0.002M concentration; at any 
given pH, toxicities of fluoride and fluosilicate ion were found 
equivalent. 


Toxicity of Less Common Metals to Fishes, C.M.TARZWELL, 
C.HENDERSON. Indus Wastes v 5 n 1 Feb 1960 p 12. Table 
shows data on fish toxicity of 19 less common metals, reaching 
streams as by-product wastes of nuclear energy production ; 
synergistic and antagonistic actions among various materials; 
bio-assays using native fish as reagents, are best means for 
determining toxicity and establishing concentrations of wastes 
which are safe for fish life. 


Wasser-toxikologische Untersuchungen mit Protozoen als 
Testorganismen, G.BRINGMANN, R.KUEHN. Gesundheits-In- 
genieur v 80 n 8 Aug 10 1959 p 289-42. Toxicological testing 
of water with protozoa as test organisms; study of effects of 
50 organic and 50 inorganic chemical substances on Microregma 
protozoa and comparatively on green algae and small crayfish; 
tables show results; criterion for protozoa was degree of 
decrease in consumption of nourishment, for algae degree 
of slowing down of cell growth and for crayfish slowing down 
of movements. 


WATER BACTERIOLOGY. See Sewage Bacteriology; Water 
Analysis; Water Pollution; Water Treatment. 

WATER CHLORINATION. See Water Treatment—Chlorination. 

WATER CONDUITS. See Water Pipe Lines. 


Waike CONSERVATION. See Water Resources—Conserva- 
10n. 


WATER COOLING SYSTEMS 


See also Air Conditioning; Coke Plants—Water Supply: 
Water Cooling Towers; Water Treatment, Industrial, Se 


Cooling Water for Steam Electric Stations on Tidewat 
R.W.SPENCER, J.BRUCE. ASCE—Proe v 86 (J Power Div) 
n PO8 June 1960 Paper n 2503 p 1-26. Brief review of num- 
ber of tidewater cooling installations in California without 
presenting analysis of mechanical and hydraulic features of 
systems ; factors which must be considered in providing sys- 
tem of lowest initial cost and minimum operating expense 
with high degree of reliability and availability. 


Cooling-Water Supply for Daragae Power Station in Ti 
E. KOHLMANN. Brown Boveri Rev v 47 n 1-2 Tauren eed 
p 28-34, Water for condensing turbosets for power station 
supplying city of Smyrna is conveyed to pumpshaft in open 
channel from sea; arrangement of cooling water plant employ- 
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ing siphon principle ; internal layout of pumphouse and 
pumpshaft; details of two siphon pipes of steel plate and 
two vacuum pumps. 


How 3,900-Ton Caisson Was Launched for Atomic Plant. 
World Construction v 18 n 5 May 1960 p 54-5, 57-8. Intake 
structure for cooling water for Great Britain’s new Hinkley 
Point power station of 500 Mw designed capacity, was floated 
into position and placed on eight 68 ft long adjustable ‘“‘spud 
legs’; structure is cylindrical caisson of 90 ft diam and 60 
ft height; 12 ft diam intake tunnels are driven from shore 
2 ae and they will be connected with it within cofferdam 
structure. 


HPCW Cooling System Makes Money for Synthane, E.G. 
HANSEN, J.O.ROSS. Plant Eng v 13 n 9 Sept 1959 p 106-8. 
How Synthane Corp uses high pressure cold water system to 
cool platens of 50 presses used in production of laminated 
plastics; prevents warping of sheets which occurs when 
removed from presses while still hot; first system of its kind 
has eliminated scale buildup, and steam-water erosion of 
return lines; heat exchange data and diagrammatic sketches. 


Modern Cooling Tower Water Treatments, R.P.GULLEY. 
Petroleum Refiner v 39 n 4 Apr 1960 p 165-8. Basie approaches 
in controlling deposition and corrosion; no control over water 
condition is attempted in recirculating system; pH, blowdown, 
and chemical treatment are controlled; availability and quality 
of makeup water, type of heat transfer equipment served, 
range of temperatures at which heat is rejected to cooling 
water, etc., enter into choice of approach; control of deposition 
due to sealing, and fouling. 


River Intake Cools Dickerson, R.D.CHELLIS, E.IRELAND. 
Elec World v 153 n 12 Mar 21 1960 p 75-6, 82, 84. Circulating 
water scheme of Dickerson coal burning steam power plant 
near Washington, DC, initially consisting of two 1,300,000- 
lb/hr boilers operating at 2486 psig at superheater outlet 
and temperature of 1050 F with 1,090,000 lb reheated to 1000 
F, and two 175-Mw cross-compound, single-flow turbogenerator 
units; cooling towers, along with river intakes, might be 
needed for additional units. 

See Petroleum Refineries—Corrosion ; Stainless Steel 
—Corrosion; Water Treatment, Industrial. 


See Flow of Water—Pipes. 


See also Chemical Processes—Calculations ; Evaporation. 


American Power-Plant Cooling Towers, J.A.SCAROLA. 
ASCE—Proe v 85 (J Power Div) n PO5 Oct 1959 Paper 
n 2228 p 119-32. Historical development of cooling towers; 
civil engineering aspects of presently accepted mechanical 
draft towers ; some of problems encountered, present materials 
of construction, and basic design and construction. 


Cooling-Tower Design, R.W.MAZE. Oil & Gas J v 58 n 31 
Aug 1960 p 122, 124-8. Problems arising from structural 
failures, mechanical equipment failures, thermal performance 
deficiencies, and fungal attack on redwood are guides in 
designing cooling towers; cooling tower specification. 

Cooling Tower Fan Performance, G.W.FORMAN, N.W. 
KELLY. Combustion v 31 n 3 Sept 1959 p 51-6. Simple method 
of predicting performance of cooling tower fans with minimum 
of dimensional and descriptive data; results of model and 
full scale tests; enables prospective purchaser to determine 
validity of performance data presented by suppliers; tabular 
and graphical data. 


Cooling-Tower Specification and Design, G.M.ANDERSON. 
ASME—Paper n 58-Pet-6 for meeting Sept 20-23 1959 5 p. 
Cooling industrial water is complicated and subject to varia- 
tions in weather conditions; suggested procedure to be 
followed in specifying cooling tower is given; tables and 
charts for various conditions and effects of variables on costs 
and materials. 


Der Kuehlturm im Dampfkraftprozess, ALODENTHAL, K. 
SPANGEMACHER. Brennstoff-Waerme-Kraft v 11 n 12 
Dec 1959 p 556-62. Cooling tower in steam power cycle; by 
increasing quantity of circulated water, size of condenser 
and tower, as well as by changing over to forced draft 
cooling towers, power plant cycle can be improved; it is 
shown to what extent and by which means improvement can 
be obtained; different designs and comparison between air 
condensing and river water cooling. 


Design and Selection of Hyperbolic Cooling Towers, R.F. 
RISH, T.F.STEEL. ASCE—Proc v 85 (J Power Div) n PO5 
Oct 1959 Paper n 2227 p 89-117; see also Combustion v 31 
n 7 Jan 1960 p 40-54. Structural design of hyperbolic cooling 
towers discussed with particular reference to wind stresses in 
shell; formulas for size determination of towers for given 
cooling duty and method outlined for selecting most economic 
duty. 


Dry Cooling-Tower Condensing Plant. Eng & Boiler House 
Rev v 75 n 1 Jan 1960 p 4-6. Loss of cooling-water by 
evaporation, in conventional cooling-towers, has been elim- 
inated in ‘‘dry cooling-tower”’ system; turbine exhaust steam 
is condensed in spray-condenser, using feedwater in closed- 
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circuit; final heat rejection to atmosphere takes place in 
heat-exchangers, or coolers, of patented design; new principle 
in cooling-tower design eliminates need for makeup water; 
adaptation to large-scale operation could mean that future 
generating stations will not have to be built where supplies 
of water are available. 


Ein neuer Kuehlturm, C.MUNTERS, L.LINDQVIST. All- 
gemeine Waermetechnik v 9 n 10 1959 p 209-19. New cooling 
tower; efficient cooling tower of Carl Munters and Co., Stock- 
holm, with new type of filling; tower is lighter, lower and 
simpler than previous towers; packed with impregnated flat 
and corrugated paper layers. 


Evaluated Weather Data for Cooling Equipment Design. 
Published by Fluor Products Co, Los Angeles, Calif, div of 
Fluor Corp, Ltd, 1958, 83 p. $35.00. Compilation of data, 
from 434 separate geographical locations, to provide data 
for evaluating design capacity of particular cooling tower 
at its specific location; material concerns temperature varia- 
tions, wet and dry bulb design values, coincident dry bulb 
values with high wet bulb values, winds, and interpolation 
between stations. 


How to Have Trouble-Free Aluminum Cooling Tower, W.P. 
THURBER, P.ROWLAND. Plant & Power Services Engr v 1 
n 6 Oct 1959 p 26-7. All aluminum cooling tower eliminated 
extensive reconstruction necessary for installation of conven- 
tional steel tower; program of preventive maintenance for 
control of corrosion has given 6 yr of excellent service at 
Continental Can Building, New York City; design, construc- 
tion, and corrosion prevention program discussed. 


Le chateau d’eau-refrigérant de la compagnie de construction 
mécanique procédés Sulzer, AAMANTES. Construction v 15 n 3 
Mar 1960 p 161-5. Water cooling tower and test shop for 
diesel engines at C.C.M. (procedes Sulzer); test shop incor- 
porates water cooling circuit capable of delivering 14,000 cu ft 
per hr, with underground tank, active cooling unit, and 5300 
cu ft water tower, installed in tooling shop, adjacent to test 
shop; reinforced concrete supporting framework of water 
tower, independent of supporting components of roofing and 
runways of two naves, consist of four pillars whose founda- 
tions are embedded in ground; account of special local condi- 
tions which determined design and construction of these 
pillars; related article by G.PANTZ, 164-5, describes con- 
struction of test shop. 

Moulded Cooling Grid. Brit Plastics v 33 n 1 Jan 1960 
p 10-11. Use of injection molded grids of polystyrene or 
polythene for installation in cooling towers has been shown 
to offer advantages both in cooling capacity and in operational 
life compared with conventional wooden grids; for applications 
in which water contains no hydrocarbons, high impact poly- 
styrene may be used in place of polythene. 


Neue Entwicklungen in der Kuehlturmtechnik, P.BERLINER. 
Chemie-Ingenieur-Technik v 32 n 4 Apr 1960 p 260-6. New 
developments in cooling tower technology; as result of increas- 
ing shortage of water, evaporative coolers are used more and 
more; cooling towers for small plants are supplied as units 
by type made on mass production basis; program-controlled 
computers make possible transfer to performance diagrams 
for all operating conditions. 


New Formula Predicts Performance of Counterflow Cooling 
Towers ... for Air Conditioning Duty, W.T.LYONS. Heating, 
Piping & Air Conditioning v 31 n 10 Oct 1959 p 134-7. Method 
uses equation with test conditions properly related on one 
side, and equal to predicted conditions, similarly arranged, 
on other side, to predict whether tower will perform as 
specified, and its performance under load greater than that 
for which it was originally selected ; examples illustrate calcu- 
lation procedures for towers used for air conditioning. 


New Trends in Cooling Tower Design—Methods and Ma- 
terials of Construction, D.J.TOW. Brit Chem Eng v 5 n 3, 4 
Mar 1960 p 191-3, Apr p 256-9. Mar: Development of cooling 
tower design methods; requirements of tower packings; new 
cooling tower materials. Apr: Present types of packing; con- 
sideration of plastics as new packing materials; first commer- 
cial model and manufacturing costs of Poly-Grid packing 
which has formability, strength and corrosion resistance. 


Save Money—Re-Use Salt Cooling Water, R.W.KECK. Pe- 
troleum Refiner v 39 n 3 Mar 1960 p 197-9. Salt water cooling 
towers are favored for expansion because used water is avail- 
able close to process area, it is more economical where difficult 
construction conditions are encountered, it allows elimination 
of disposal problems, and allows for addition of incremental 
needs when required; economics of salt water cooling towers, 
their operation, and maintenance. 


Two Methods that will Protect Towers Against Freezing, 
M.A.RAMSEY. Air Conditioning, Heating & Vent v 56 n 11 
Nov 1959 p 63-4. Automatie protection methods for tower 
not intended for operation during freezing weather, and for 
tower to be used in sub-zero weather; one is to install tower 
outside in connection with indoor tank; water is then recircu- 
lated through indoor tank, passing through cooling tower only 
when its temperature is above predetermined point; in second 
method, cooling tower circulating piping distributes heat to 
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keep water in tank and pipe above freezing; alternative to 
second method. 


Unique Cooling Tower Overcomes Ground Fog, D.R.BAKER. 
Oil & Gas J v 58 n 32 Aug 8 1960 p 78-9. At East Chicago, 
Ind, refinery of Sinclair Refining Co, cooling tower ground 
fog problem on cold days is overcome by building tall discharge 
stack on each fan cell; individual discharge stacks cut tendency 
for downdrafts and lift fog off ground. 


Concrete. Construction des grandes tours de réfrigérants, A. 
FISCHER. Construction v 14 n 10 Oct 1959 p 289-97. Con- 
struction of large cooling towers; calculation of wind effects ; 
wind tunnel testing of models; 2000 strain gage measurements 
of deformations in model; seaffolding for construction; con- 
struction of formwork and placing of reinforcing steel; con- 
creting ; several French examples. 

Corrosion. See also Water Treatment, Industrial. 


Laboratory Investigation of Water-Side Seale and Corrosion 
in Presence of High Process-Side Temperatures, H.KERST. 
Corrosion v 16 n 10 Oct 1960 p 131-7. Laboratory testing 
method developed; specimens used are hairpin of %4 in. seam- 
less steel tubing inserted in circulating water system, and 
miniature heat exchanger; in studies on corrosion rates, and 
on calcium phosphate scale deposition under conditions of 
130 F water temperature and 350-395 F hot side temperatures, 
it was shown that corrosion rates may be increased up to 8 
times over rates on immersed coupons at 130 F; possible 
method of calculating water-side skin temperatures is in- 
dicated. 


Maintenance and Repair. Control of Cooling Tower Decay. Nat- 
ural Gasoline Assn America—Proe 38th Annual Convention 
Apr 22-24 1959 p 65-76. Following group of papers presented: 
Biological Deterioration of Wooden Cooling Towers, C.W. 
BROWN, 65-8; More Cooling Per Cubic Foot Through Wood 
Treatment, P.B.GLOE, 68-70; Wood Deterioration in Cooling 
Towers, M.JONES, 70-3; Biological Deterioration of Cooling 
Tower Lumber, I.S.REAVIS, 74-6. 

Protective Coatings. See Oil Field Equipment—Corrosion. 

Wood. See Water Cooling Towers—Maintenance and Repair. 

WATER DISTRIBUTION SYSTEMS 

See also Race Tracks—-Water Supply; Water Pipe Lines; 
Water Works. 

Advantages of Ground Level Distribution Storage, M.C. 
SMITH. AWWA—J v 51 n 12 Dec 1959 p 1559-65. Disadvan- 
tages of elevated gravitational distribution storage; either 
tank is too high for normal demands or too low to provide 
adequate pressures during hours of maximum use; use of 
ground level storage with automatically operated pumps _ is 
preferable to elevated storage; initial and operating costs are 
lower. 

Circulation of Water in Hammond Distribution System, T.E. 
LARSEN, J.C.GUILLOU, L.M.HENLEY. AWWA—J v 52 n 8 
Aug 1960 p 1059-71. Detailed analysis of flow conditions in 
distribution system of community of 400 people in Illinois; 
to eliminate stagnation, flow velocity in pipes was increased 
by replacing large iron pipe lines with smaller sizes and 
peripheral loop with central main; new system greatly im- 
proved water quality but fire water needs required pumping 
system. 

City Water Distribution Planning, F.M.CRAWFORD. Instn 
Engrs, Australia—J v 31 n 12 Dec 1959 p 277-85. Brisbane 
system consists of major pumping station working at 50-60 
mgd, pumping water to treatment works, then gravity-flowing 
19 mi to city; pipe line planning of new areas, where popula- 
tion estimates are doubtful as in marginal suburban areas and 
ribbon developments; replanning of existing systems. 

Generalized Distribution Network Head Loss Characteristics, 
M.B.McPHERSON. ASCE—Proc v 86 (J Hydraulics Div) 
n HY1 Jan 1960 Paper n 2339 p 75-91. Principles for analysis 
of complex distribution systems; head losses over wide range 
of demand and equalizing storage rates can be calculated 
directly, based on only two or three complete network analyses, 
under design assumptions employed in normal practice. 

Contamination. See Water Distribution Systems—Cross Connec- 
tions. 


Control. See Water Works—Control. 


Cross Connections. Control and Elimination of Cross Connec- 
tions. AWWA—J v 52 n 1 Jan 1960 p 41-52. Paper comprises 
panel discussion on: definition of cross-connection, nature of 
hazards, backflow prevention devices, air gap separation, re- 
duced pressure devices, superior pressure devices, several cases 
of back siphonage, and on need for regular maintenance 
program for backflow prevention. ; 


Cross-Connection Hazards and Controls, W.D.SHILLINGER, 
G.G.FASSNACHT. AWWA—J v 52 n 1 Jan 1960 p 36-40. 
Paper reviews several cases of cross-connections which have 
occurred in Indiana and mentions, in general terms, protective 
devices and measures. 

Plastics. See Water Pipe Lines—Plastics. 


WATER FILTERS. See Water Filtration. 
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WATER FILTRATION 


See also Flow of Fluids—Porous Materials; Suspensions ; 
Water Analysis; Water Treatment; Water Treatment Plants; 
Water Works. 

Design Criteria for Rapid Sand Filters. AWWA—J v 51 
n 11 Nov 1959 p 1433-72. Papers at panel discussion cover 
various aspects of design, are: Review of Filter Bed Design 
and Methods of Washing, J.R.BAYLIS, 1433-54; Declining- 
Rate Filtration, H.E.HUDSON, Jr, 1455-63; Enclosed Gravity 
Filters and Deep Filter Beds, R.R.KENNEDY, 1463-7; Valve- 
Operating Devices and Rate-of-Flow Controllers, W.W.AULT- 
MAN, 1467-9; Surface Washing of Rapid Sand Filters, Pic: 
LINDENBERGH, 1470-2. 

Diatomite Filtration Works for Palmyra, (N.Y.), W.E.GER- 
MAN. Pub Works v 91 n 3 Mar 1960 p 95-7. Main filter 
installation consists of two 200 sq ft diatomite filters, with 
circular perforated stainless steel leaves covered with Orlon 
cloth; design capacity is 1 gal/sq ft/min; body feed and 
precoat are supplied from 300 gal slurry tank; chlorinator 
and small proportioning pump which feeds hydrofluosilicie acid ; 
1 million gal treated water reservoir with automatic level 
indicator; other instrumentation consists of rate of flow re- 
corder and pressure recorder; plant operation. 


Experiences in Use of Porous-Plate Filter Bottoms, F.C.ROE. 
AWWA—J v 52 n 5 May 1960 p 653-9. Performance of porous 
plate bottom is evaluated by discussion of such possible 
difficulties in use as clogging, raw-water problems, alum diffi- 
culties, hydroxide problems, and calcium carbonate deposits ; 
it is concluded that benefits far outweigh limitations, which 
exist only in unusual or subnormal situations. 


Innovations in Water Clarification, R.W.CONLEY, R.W. 
PITMAN. AWWA—J v 52 n 10 Oct 1960 p 1319-25. Investiga- 
tions with 5 gpm experimental filter plant at Hanford, Wash, 
in connection with water needs of Hanford nuclear reactors ; 
improved chemical treatment method uses 5-50 ppb of organic 
polyelectrolytes to control filter breakthrough; filters were 
made of 0.4-mm sand and 0.9-1.5-mm anthracite; plant oper- 
ates with flocculation time as short as 10 min, settling time 
as short as 60 min, and filtration rate as high as 10 
gpm/sq ft. 

Microstraining Removes Algae and Cuts Filter Back-Wash- 
ing, J.SCRIVEN. Water Works Eng v 113 n 6 June 1960 
p 354-5. Installation of four microstraining units at filtration 
plant at Belleville, Ont, to eliminate short filter runs caused 
by heavy loads of plankton during summer months; units 
are 7.5 ft diam by 5 ft wide and they will handle up to 8 
mgd; installation was based on results of pilot plant tests ; 
frequency of filter backwashing was reduced. 


Progress Toward Filtrability Index Test. AWWA—J v 51 
n 12 Dee 1959 p 1539-44. Various methods and equipment for 
filtrability tests; membrane filter apparatus used by Los 
Angeles water works; Boucher’s formula and apparatus with 
stainless steel fabric or sintered glass filter of suitable pore 
size; use of Boucher’s theory but with filter covered by 
diatomaceous earth; standardization of water filtrability pro- 
cedures is needed, which takes into consideration quality of 
water in filter effluent. 


Rational Design of Filters, K.J.IVES. Instn Civ Engrs— 
Proc v 16 June 1960 paper n 6414 p 189-98. Ideal form of 
homogeneous suspension is applied at constant rate under 
laminar-flow conditions to isotropic homogeneous porous filter 
medium; analysis shows that suspended particles are affected 
by gravity, particles are made adherent by van der Waals’ 
forces, and removal of particles is proportional to their con- 
centration in flow; formulas for various filtration parameters. 


Simplified Rapid Sand Filter System, H.E.HUDSON, G. 
HAZEY. Water & Sewage Works v 106 n 10 Oct 1959 p 448-51. 
Results of testing program on filters in which velocity 
through pores was kept below predetermined rate; compara- 
tive testing of two filters, one operated at declining rate; 
results show 22% longer runs and 20% reduction in effluent 
suspended material when declining rate approach is used. 


Simulation of Filtration on Electronie Digital Computer, 
K.J.IVES, AWWA—J v 52 n 7 July 1960 p 933-9. Concentra- 
tions of particles in flow and in pores vary with time and 
position; such variations can be expressed by two linked 
partial differential equations, which, expressed in difference 
form, can be used to provide numerical distributions of par- 
ticles; distributions were programmed on electronic digital 
computer, which numerically simulated filtration action; re- 
sults are given from computer run. 


Study of Short Filter Runs With Lake Michigan Water, 
M.B.GAMET, J.M.RADEMACHER. AWWA—J v 52 n 1 Jan 
1960 p 137-52. Study is made to determine prevalence of short 
filter runs and to obtain comparative data on performance 


of test filters; present interim report lists hitherto obtained 
data in 10 points. 


Test Program for Filter Evaluation at Hanford, W.R. 
CONLEY, R.W.PITMAN. AWWA—J v 52 n 2 Feb 1960 p 
205-14 (discussion) 214-18. For 10 yr, program used first 
small experimental filters and later 5 gpm_ experimental 
plant; criteria in testing and equipment used ; turbidity analy- 
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sis by modified light scattering microphotometer; require- 
ment was less than 0.01 ppm turbidity and filtration rate of 
6 gpm/sq ft and with settling time of 1 hr; best results were 
obtained with filters made of sand and anthracite together. 


Theory of Flow in Filter Media, D.FEBEN. AWWA—J v 52 
n 7 July 1960 p 940-58. Flow of water through bed of granu- 
lar material is governed not by chemical composition of grains 
but by geometry of pores; because grain sizes and shapes 
influence shape, size, and extent of pores, knowledge of 
former jis necessary for understanding of latter; theory and 
calculation of grain arrangement and porosity, minimum and 
maximum porosities, initial head loss, relationship between 
temperature, viscosity, and density of water, and backwash. 


Vacuum Diatomite Filters for Potable Water Treatment, 
H.N.ARMBRUST. Water & Sewage Works v 107 n 5 May 
1960 p 197-200. Filter consists of open tank containing either 
leaf or tubular type filter elements which are connected to 
clear water manifold; filters can be operated by gravity but 
more common method is to connect manifold to suction of 
pump; filter element consists of open core of fabricated 
metal, or plastic which is covered by metallic wire cloth, per- 
forated sheet metal, or by plastic cloth; advantages of this 
filtering method. 


Vacuum-Type Diatomite Filters in Water Treatment, H.N. 
ARMBRUST. New England Water Works Assn—J vy 74 n 2 
June 1960 p 143-50. Use in cases when unusually high degree 
of impurity has to be removed; advantages of vacuum type 
Over pressure type diatomite filters; use of plain gravity 
types; filter comprises metal or plastic core covered with 
wire mesh, perforated sheet metal, or plastic cloth; cost 
comparison with sand filtration for raw water and for pre- 
treated water. 


WATER FILTRATION PLANTS. See Water Treatment Plants. 
WATER FLOW. See Flow of Water. 

WATER GAS. See Gas Manufacture. 

WATER HAMMER 


Charts for Determining Size of Surge Suppressors for 
Pump-Discharge Lines, C.W.LUNDGREN. ASME—Paper n 
59-A-73 for meeting Nov 29-Dec 4 1959 3 p. Surge suppressors 
often used for control of water hammer pressures which occur 
in pump discharge lines subsequent to power interruptions ; 
charts for determining size of required suppressors when 
water column separations do not occur. 


Effect of Valve Operation on Water Hammer, S.L.KERR. 
AWWA—J v 52 n 1 Jan 1960 p 65-75. Discussion of results of 
series of tests; it is concluded that tests on relationship of 
area to stroke are misleading; only relationship of flow to 
stroke can be considered sound basis for water hammer com- 
putations. 

Negative Pressure Phenomena in Pump Line, F.DUC. 
Sulzer Tech Rev v 41 n 8 1959 p 3-11. Sulzer Bros carried 
out series of tests on transparent water pipe line 3300 ft 
long laid specially for study of processes taking place in 
pipe when pressure falls to absolute vacuum; conclusion to 
be drawn from tests is that no visible cavity is produced 
in steeply inclined pipe in which gravity can act in longi- 
tudinal direction, even though all signs of vacuum formation 
may be present. 


To Control Water Hammer—Take Your Time Operating 
Valves, 0.G.GOLDMAN. Water Works Eng v 112 n 10 Oct 
1959 p 908-11. First surge impulse or pressure wave in pipe 
lines depends on time consumed for opening or closing of 
valves; practical method for operating gate valves is given 
and effects of each phase explained by equations. 


Water Hammer Caused by Pumps, C.JAEGER. Water Power 
vy 11 n 7 July 1959 p 259-66. Systematic review, with aid of 
graphical methods, of cases of pumps feeding pressure pipes, 
which may have to be solved by designers. 


Water-Hammer Damage to Oigawa Power Station, C.C. 
BONIN. ASME—Trans—J Eng for Power v 82 Ser A n 2 
Apr 1960 p 111-19. Indexed in Engineering Index 1959 p 1473 
from Paper n 59-Hyd-8. 


Water Hammer in Branched Pipe, S.SHIMA, M.HINO. 
Japan Soe Civ Engrs—Trans n 66 Jan 1960 p 41-9. Experi- 
mental and theoretical results of model tests on water ham- 
mer in surge tank or branch pipe with restricted orifice; 
relationships between transmission coefficients and orifice-area, 
and between maximum pressure rise and closure time of gate. 
(In English). 


What We Learned About Water Hammer, C.W.SIGNOR. 
ASHRAE J v 2 n 4 Apr 1960 p 69-71. Study of phenomenon 
and report of experiences encountered by Detroit Edison Co, 
which uses steel arch or solid pour construction in under- 
ground steam distribution system; it is concluded that if con- 
densate can be removed as fast as it forms, there is no 
danger from water hammer; water hammer occurs only when 
temperature of condensate is lower than steam temperature 
and in steam line that is horizontal or pitching upward from 
steam source. 


WATER HEATERS 
See also Heat Pump Systems. 


Corrosion. Solving Design Problems for Cathodic Protection of 
Glass-Lined Domestic Water Heaters, H.C.FISCHER. Corro- 
sion v 16 n 9 Sept 1960 p 9-10, 12-14, 16-17. Method for cal- 
culating bare areas of single coated glass lined tanks is de- 
scribed and comparisons made between calculated values and 
those obtained by tests on tanks under protection; design 
data relevant to required current densities are considered with 
respect to platinum clad tantalum and platinum plated tita- 
nium anodes; design criteria and details for rectified current 
used in systems applied to electrically heated tanks are given. 


Gas. See also Gas Appliances—Standards. 


Etude des conditions d’utilisation des chauffe-eau, J.C. 
MARECHAL, R.BRIGNOL. Institut Technique du Batiment 
et des Travaux Publics—Annales v 12 n 142 Oct 1959 p 
1061-73. Study of conditions for use of water heaters; toxi- 
cology of gases, and study of effect of carbon monoxide on 
human organism; sampling of air in room at different heights 
and at outlet of water heater analyzed; testing of new and 
used water heaters; role of ventilation and increase of ambient 
temperature; testing of bath heaters; safety measures. 


Solar. See Heating—Solar; Power Generation—Solar. 


WATER LAW. See Mining Laws and Regulations; Water Pol- 
lution—Laws and Regulations. 


WATER LEVEL INDICATORS. See Liquid Level Indicators. 
WATER MAINS. See Water Pipe Lines. 


WATER MEASUREMENT. See Flow of Water—Measurement ; 
Water Meters. 


WATER METERING. See Water Meters. 
WATER METERS 
See also Flow Meters. 


Linear Output Flow Meter, W.B.MURRAY. Water & Sew- 
age Works v 107 n 7 July 1960 p 269-72. Description of new 
device for indicating water flow by direct readings, used by 
Water Treatment Plant, Long Beach, Calif; it produces elec- 
trical output directly proportional to incoming raw water 
flow to water treatment plant, therefore, besides indicating 
flow, it can also pulse chemical injection equipment, totali- 
zers, etc. 


Materials. Study of Materials to Replace Copper-Base Alloys 
in Meter Manufacture, H.F.BARRETT, R.C.REICHEL. 
AWWA—J v 52 n 1 Jan 1960 p 53-64. Report on research by 
Armour Research Foundation; bronze and various plastic 
materials were tested as substitutes for meter housings; re- 
sults are listed in tables; factors in testing were: tensile 
strength, flexural strength, elongation, water absorption, and 
immersion time; metal substitutes. 


WATER PIPE LINES 


See also Penstocks; Water Distribution Systems; Water 
Supply Tunnels; Water Works. 


Friction Losses in Lines with Service Connections, D.L. 
MUSS. ASCE—Proc v 86 (J Hydraulics Div) n HY4 Apr 1960 
pt 1 Paper n 2449 p 35-47. Use of assumption that amount 
of water actually withdrawn along line is withdrawn as 
single quantity at end of line; errors in computation resulting 
from such assumptions; two alternate methods are proposed ; 
first method is applicable only to dead-end systems, or other 
situations where flows are known, second method is applicable 
to either dead end or loop system, and flows need not be 
known in advance. 


New Aqueduct for East Bay Municipal Utility District, 
J.W.TRAHERN. AWWA —ZJ v 51 n 10 Oct 1959 p 1217-22. 
Aqueduct to be constructed for Oakland, Calif, will be 81 mi 
long, 87-in. ID pipe lines for 100 mgd gravity flow; 69 mi 
will be constructed in trench and will have earth cover of 
4 ft, and 11 mi will be supported above ground on pile 
foundations and steel bents; cost will be about $60,000,000. 


Perdite di carico nelle biforcazioni simmetriche a diametro 
costante, delle condotte forzate, MMMARCHETTI, G.NOSEDA. 
Energia Elettrica v 37 n 4 Apr 1960 p 289-301. Loss of head 
in constant diameter, symmetrical branches of pressure water 
pipes ; experimental investigation of hydraulic behavior of five 
branches obtained by simple welding; laboratory results and 
graphs presented can be used dirsctly for practical applica- 
tions. 


Australia. Large All-Welded Steel Liners for Tinaroo Falls 
Pipe-Line, J.W.SHEDDEN. Civ Eng (Lond) v 54 n 641 Dec 
1959 p 1439-42. Data on welded steel lining of 10 ft 4 in. diam 
conerete pipe and siphons which is made of %4 in. thick 
16 ft long 6 ft wide steel plates; plate cutting, bending and 
welding of longitudinal seams and circumferential welded 
seams; shop welding and site welding. 


Bridge Crossings. Pipe-Bridge Crossing of River Teme at 
Graham’s Cot, R.P.ASHTON, K.V.RANDALL. Instn Water 
Engrs—J v 14 n 3 May 1960 p 194-202. River crossing section 
of 60 in. fourth main of Elan Aqueduct, Great Britain, is 
constructed as self-supporting pipe-bridge with two 85 ft 
spans over central pier; design by conventional beam analysis 
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Cast Iron. 


Cathodic Protection. 
Cement Asbestos. 


Construction. 


WATER PIPE LINES—Bridge Crossings—Continued 


and by additional calculations following method described by 
Herman Schorer. 

See Water Pipe Lines—Corrosion ; Water Pipe Lines 
—Protective Coatings. 


See Water Pipe Lines—Corrosion. 


Use of Asbestos Cement Pressure Pipes in 
Water Supply Practice, R.L.KLEIN. Water & Water Eng v 
63 n 762 Aug 1959 p 356-65. Development of asbestos cement 
pressure pipes; methods of manufacture; physical, mechanical 
and chemical properties of pipes; British and other stand- 
ards; various methods of jointing; comparisons with other 
types of pipe; resistance to corrosion is main asset, and poor 
strength in bending is chief drawback. 


Cleaning. See Water Pipe Lines—Maintenance and Repair. 

Cold Weather Problems. See Water Works—Cold Weather Prob- 
lems. 

Concrete. See also Concrete Construction—Prestressing ; Water 


Pipe Lines—Maintenance and Repair. 


Concrete Pressure Pipe in Today’s Water Industry, E.W. 
WHITLOCK. AWWA—J v 52 n 10 Oct 1960 p 1244-50. His- 
torical development and present day knowledge on modern 
concrete pipes; nonprestressed pipes with welded steel inner 
pipe; two types of prestressed concrete pipes are: pipe with 
steel cylinder lined with concrete core and pipe with steel 
cylinder embedded in concrete core; special sections and fitt- 
ings; standards. 


Machine Forms Pipe in Ditch. Pipe Line Industry v 12 n 2 
Feb 1960 p 46. Machine that forms conerete pipe in freshly 
cut ditch at rate of 8 to 12 fpm in irrigation districts of 
Arizona, was developed by Fullerform Continuous Pipe Corp, 
a Phoenix contractor; using two 800-ft inflated forms with 
only 3 psi of air pressure, contractor can pour as much as 
600 ft of concrete pipe at a time without interruption. 


Non-steel Cylinder Prestressed Concrete Pipes, S.R.HUB- 
BARD. ASCE—Proc v 85 (J Pipeline Div) n PL38 Oct 1959 
pt 1 Paper n 2240 p 29-46. Design principles for pipe manu- 
factured without use of steel cylinder membrane; design 
principles for cylinder and noncylinder pipes are very much 
the same, criterion being that concrete in pipe wall shall not 
be subjected to stresses which exceed safe values when pipes 
are in service; economic aspects in selection of diameter of 
prestressed concrete pipes. 


Predvaritel’no paprazhennyi zhelezobetonnyi napornyi tru- 
boprovod dlya vody, A.N.LITVIN. Beton i Zhelezobeton v 5 
n 4 Apr 1959 p 162-5. Prestressed reinforced concrete pres- 
sure water pipe line; construction of 300 m long water pipe 
line; 2.8 m diam pipe with 21 em wall thickness is reinforced 
with steel rings. 


Importance of Thrust Blocks for Pipe Installa- 
tions, G.G.SCHMID, E.E.BAUHAHN. AWWA—J v 52 n 1 
Jan 1960 p 81-7. Results of investigation are given; it is 
concluded that if there is any doubt in stability of assembly, 
that is, there is likelihood of shock pressures, surges, and soil 
movement from freezing and thawing cycles, provision should 
be made for absorbing thrusts at various pipe fittings by 
providing thrust blocks. 


Italian Engineers Lay Island-Hopping Fresh-Water Line. 
World Construction v 13 n 5 May 1960 p 28-30. 13,000 m 
difficult pipeline work mostly along bottom of sea in 80 to 120 
m depth to supply water to Ischia Island in Italy; pipeline is 
of 20 in. diam with adjoining 12, 16, and 18 in. lines; welded 


seamless pipes are of Aq 45 UNI 663 steel in 14 in. m long 
sections. 


Jacking of Long Pipe Section Beneath Highwa » H.GOLD- 
FINGER. AWWA—J v 52 n 2 Feb 1960 p 373-6. Passing of 
pT VARS a long 66 in. diam 1% in. thick steel shell pipe beneath six 
lane highway in Queens, N.Y; sufficient jacking force was 
made available to push pipe through without excessive devi- 
ation; steel pipe acted as cylinder through which 48-in. con- 
crete water line passed; grouting between pipes. 


Pipemobile Hits Home Stretch. Western Construction vy 34 
n 7 July 1959 p 27-30. Two years of experience with unique 
pipe laying tire mounted mobile machine in construction of 
Colorado River Aqueduct in southern California; Pipemobile 
picks up pipe, carries it into trench, and positions new pipe 
section with great accuracy; when pipe is backfilled Pipe- 
mobile backs out and returns to pick up another section. 


30-Inch Line Pulled 14 miles Under Caribbean from Isle of 
Margarita. Pipe Line Industry v 18 n 1 July 1960 p 44-5. 
44 mi, 30 in. line from Isle of Margarita to Venezuelan 
mainland, pipe was coated internally and externally with 
concrete and pulled along bottom in 2400-ft hitches by winch 
barge which snubbed off to two anchor cables laid along 
route. 

Water Main Installation Acro 
MAN. AWWA—J v 52 n1J 
fluctuations in 
planning and 


ss Meramec River, E.O.NOR- 
J an 1960 p 76-80. Effects of rapid 
_river flows from 127 mgd up to 113 bed on 
installation of crossing; laying of two 12 in. ! 


WATER PIPE LINES—Continued 
diam 750 ft long pipelines, partly welded and partly con- 
nected by couplings; total cost was $28,000. 

Zur Ermittlung der Belastung von Schubringen bei Druck- 
rohrleitungen, R.GRABNER. Oesterreichische Ingenieur Zeit 
vy 2n 12 Dee 1959 p 473-7. Determination of loads on gliding 
rings of pressure conduits ; when pressure conduits are em- 
bedded in concrete by using gliding rings for transmission of 
loads, then usual assumption is that these loads are uniformly 
distributed on all rings; paper considers such assumptions 
erroneous; new calculations are presented showing various 
loads on rings, proper number of rings, factors affecting ring 
strength, and behavior or embedding concrete. 


Corrosion. See also Heat Exchangers—Corrosion ; Metals Corro- 
sion—Inhibitors; Water Pipe Lines—Protective Coatings. 


Cold-Water Corrosion of Copper Tubing. AWWA—J v 52 n 
8 Aug 1960 p 1033-40. AWWA Task Group report summarizes 
findings of various surveys since 1952; it concludes that 
problems arise when water is soft and of low pH, when stray 
currents are present, when flow rates are high, or when 
tubing is of poor quality; problems are mostly staining, 
metallic taste, pitting of galvanized hot-water tanks, and 
perforation of tubing; separate committee will be established 
to make definite recommendation. 


Corrosion Control in Potable Water Systems, R.ELIASSEN, 
R.T.SKRINDE. Pub Works v 91 n 7 July 1960 p 92-4. Descrip- 
tion of corrosion studies of steel pipes at Sedgwick Labora- 
tories of MIT; paper deals particularly with study of effects 
of caustic soda and sodium silicate; use of Warburg respi- 
rometer. for testing of corrosion by manometric measuring of 
oxygen consumption; results show increased corrosion inhibi- 
tion obtained with silicates over that with caustic soda or pH 
control alone. 

Corrosion in Water Supply Industry, M.A.SIMMONDS. 
Instn Engrs, Australia—J v 32 n 3 Mar 1960 p 57-64. Paper 
reviews corrosion factors and protection methods and con- 
cludes that best protection is suitable combination of proper 
structural design, protective film and paint coatings, altera- 


tion of environment, mainly by chemical treatment, and 
cathodic protection. 
Effects of Soil Corrosion on Cast-Iron Pipe, H.L.HAMIL- 


TON. AWWA—ZJ v 52 n 5 May 1960 p 638-50. 56 million ft 
of cast iron mains were investigated; 96.1% of all cast-iron 
pipe, in 26 cities studied in 1945, is still in service; soils are 
classified in 6 groups conforming to degree of corrosion- 
penetration into cast-iron pipes; to predetermine corrosion 
hazards, presence of sources of direct current, conditions of 
soil and environment and corrosion history of existing struc- 
ture need to be studied. 


Essais de corrosion par les eaux thermales, E.CHIOSTRI. 
Corrosion et Anticorrosion v 8 n 1 Jan 1960 p 15-26. Tests 
conducted on various types of materials for pipe lines in order 
to evaluate their resistance to electrochemical corrosion by 
thermal waters of Montecatini, Italy; results presented for 
ferrous and nonferrous metals, plastics and lacquers. 


Loss in Pipeline Carrying Capacity Due to Corrosion and 
Tuberculation, T.E.LARSON. AWWA—J v 52 n 10 Oct 1960 
p 1263-70. Results of studies with aerated waters, made by 
State Water Survey Div at Urbana, Ill; types and origin of 
deposits in pipes; role of corrosion inhibitors; results show 
that calcium, alkalinity, and pH in increasing concentrations 
inhibit corrosion; calcium carbonate stability depends on 
velocity of water flow; equation for saturation index; theory 
and calculation of flow velocity affecting corrosion. 


Service Life of Pipe Exposed to Domestic Waters. Corrosion 
v 16 n 9 Sept 1960 p 125-8. Status Report of NACE Unit Com- 
mittee T-4E; pipe materials evaluated include galvanized iron, 
black iron, aluminum and copper which were exposed to hot 
and cold water service; it was found that black steel was not 
satisfactory for normal service use; aluminum was not re- 
sistant to waters containing copper salts or with pH less than 
about 6-6.5; presence of copper ions in water appeared to be 
detrimental to galvanized iron. 


Design. See also Flow of Water—Pipes. 


Tav-vizvezetekek nyomaslengesei, S.SCHNEIDER. Vizugyi 
Kozlemenyek n 2 1959 p 272-85. Presssure fluctuations in long 
distance water lines; proper design is based on factors of 
operating pressure and of dynamic pressure fluctuations along 
line; approximation formulas are presented for caleulation 
of development and magnitude of fluctuations in lines with or 
without pressure equalizers; consideration of sudden pump 
failure. 

Extension. Economie Principles of Sound Main Extension Poli- 
cies, C.L.STUART. AWWA—J v 52 n 7 July 1960 p 815-22. 
Water utility economics are significantly different from eco- 
nomics of other types of utilities; aspects which should be 
observed for securing sound main extension policies grouped in 
13 points. 


Failure. See also Public Utilities. 


Experience With Main Breaks in Four Large Cities. AWWA 
—J v 52 n 8 Aug 1960 p 1041-58. Related papers on causes 
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and on measures taken in individual cities, are: Philadelphi : 
G.E.ARNOLD, 1041-4; New York, E.J.CLARK, 1045-8 eis 
ae G.J.REMUS, 1048-51; Indianapolis, H.W.NIEMEYER, 
Flow. See Flow of Water—Pipes. 
Great Britain. See also Water Pipe Lines—Bridge Crossings. 


Metropolitan Water Board’s 19 Mile Pressure Main. Engi- 
neering v 190 n 4929 Oct 7 1960 p 476. Raw water main was 
built below London to convey water from Thames reservoirs 
on west side to Lee Valley reservoirs on east side; capacity 
is 120-million gpd; to line main of 102 in. ID for greater 
part of its length, Don-Seg and Wedge Block concrete seg- 
ments, both of which are described, were used: in neither 
system are segments reinforced, nor are bolts required to 
hold them together. 


Heating. Overhead Fire Main Heated Electrically, E.EDLE- 
STEIN. Am City v 75 n 2 Feb 1960 p 91-3. Fire protection 
system of Prudential Plaza building in Chicago, Il], comprises 
18 and 24 in. water mains; 1212 ft of these mains had to be 
installed above ground with suspension supports below girder 
framing of elevated streets; automatic electric winter heating 
of pipes is installed in 120 ft long circuit loops for 480 v. 


Highway Crossings. See Water Pipe Lines—Construction. 
Laying. See Water Pipe Lines—Construction. 
Maintenance and Repair. See also Water Pipe Lines—Valves. 


Internal Repairs of Concrete Conduits at Cleveland, R.M. 
MUMMA. AWWA—J v 52 n 4 Apr 1960 p 437-41. Damages in 
40 yr old 600 ft long 5.5 by 5.5. ft conduit of Cleveland, Ohio 
filter plant have been inspected by divers; conduit was de- 
watered through manholes by 6 in. gasoline pump; repairs 
were made by using wire fabric and grouting. 


Relining of Water Mains in Situ: Recent Experience and 
Developments, A.ATKINSON. Instn Water Engrs—J v 13 n 6 
Oct 1959 p 499-512, 4 plates. Recent British experience with 
centrifugal process of lining mains in situ with cement mor- 
tar; cleaning machines and their operation; various types of 
centrifugal lining machines; applications of bitumen painting 
of lining; examples. 


Scraping and Relining Small Diameter Water Mains in Con- 
gested Town Centre, J.H.SABIDO, J.HOLDSWORTH. Instn 
Water Engrs—J v 14 n 4 July 1960 p 307-11. Work was exe- 
cuted by Mowlem-Centriline process; excavations were made 
at selected positions along main to be repaired, and 4 ft long 
sections of main were cut out at each position; scraper was 
pulled through pipes between excavations by winch trucks; 
lining mortar was sprayed on walls of pipe by electric lining 
machine, pulled through pipe. 


Maps. Use of Aerial Photography for Preparation of Distribu- 
tion System Maps, W.S.STAUB, C.G.BOLLINGER. AWWA— 
J v 52 n 9 Sept 1960 p 1129-32. To develop necessary 1 
in. = 50 ft scale maps, photographs of 1 in. = 400 ft are 
taken; flight conditions and requirements; preparation of 
9x9-in. size prints from 1 in. = 400 ft photographs to be 
used in ground control and for addition of design data and 
details observed in field. 


Plastics. See also Pipe, Plastic. 


De invloed van waterleidingbuizen in plastiek op het drink- 
water, E.KINT. Revue C v 1 n 10 1959 p 16-24. Influence of 
plastic water pipes on drinking water; test for toxicity of 
pipes of PVC for potable water supply, containing lead 
stabilizer and cadmium-barium stabilizer; grounding tests on 
plastic, pure lead, and on bitumen coated steel pipes. 


La standardisation internationale des tubes en matiére 
plastique pour distribution d’eau, H.GOLDSTEIN. Revue 
Universelle des Mines v 15 n 12 Dec 1959 p 825-9. Inter- 
national standardization of plastic pipes for water distribu- 
tion; activity of International Standardization Organization in 
this field reportea. 


Trinkwasserrohre aus Niederdruckpolyaethylen, K.RICH- 
ARD, E.GAUBE, G.DIEDRICH. Kunststoffe v 49 n 10 Oct 
1959 p 516-25. Low pressure polyethylene drinking water 
pipes; cold flow in thermoplastics as well as influence this 
has on mechanical properties of pipe which must be hygienic, 
nontoxic, easily laid, durable, economical, resistant to oxygen, 
soil, vibration and settling; examples of laboratory and field 
tests to avoid breakdown under working conditions. 

Uses of Unplasticized P.V.C. Pipe for Water Supply, D.M. 
WELLS. Brit Plastics v 33 n 3 Mar 1960 p 104-7. Polythene 
pipe used in preference to traditional materials mainly on 
account of its resistance to corrosion; unplasticized PVC is 
much more rigid material than polythene, and also has much 
higher tensile strength; PVC pipe of given internal pressure 
rating requires thinner walls than equivalent polythene pipe. 

Protective Coatings. See also Water Pipe Lines—Maintenance 
and Repair. 

Un esempio di rivestimento interno di una condotta in 
cemento armato esequito con resina di cloruro di polivinile 
(Vipla), D.FINZI. Materie Plastiche v 26 n 10 Oct 1960 p 
951-6. Example of using PVC (Vipla) as internal coating of 
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reinforced concrete water pipe line; method of application 
and cost. 


Use of Polyphosphates for Developing Protective Calcite 
Coatings, R.F.McCAULEY. AWWA—J v 52 n 6 June 1960 p 
721-34; see also Water & Sewage Works v 107 n 7 July 1960 
p 276-81. Data reported show that useful approach to problem 
of formation of protective calcium carbonate coatings in iron 
water mains has been developed; with 0.9-1.0 ppm meta- 
phosphate ME was increased by raising pH of tap water; at 
pH of 8.9 and ME of 21 ppm calcium carbonate, smooth, hard, 
bluish-gray coating was developed in 6 hr; scale removal with 
metaphosphate; hydraulic considerations and calculations. 


River Crossings. See Water Pipe Lines—Construction. 
Steel. Use of High-Tensile Steels, H.A.PRICE, J.O.JACKSON. 


AWWA—ZJ v 52 n 9 Sept 1960 p 1137-41. Discussion of its use 
in h-p transmission pipe lines and in welded elevated steel 
tanks and standpipes; it is concluded that use of high tensile 
steels for pipe lines is desirable, but working stresses should 
not exceed 50% of yield strength; savings by use of Grade 
X42 steel; use of high tensile steel for tanks and standpipes 
is generally undesirable, mostly because of restraint exerted 
on extent of stretching of lower edge of first wall ring by 
bottom plate. 


Valves. See also Valves and Valve Gear—Hydraulic; Water 


Hammer. 


Hydraulic-Powered Valves, C.W.McKEE. Water & Sewage 
Works v 107 n 2 Feb 1960 p 43-5. Opening and closing of 
large valves may need 150 turns on large hand wheel in 
manual operation; simple hydraulic pilot systems employing 
differential-piston principle can accomplish same job through 
fingertip control, and utilize line pressure to perform work in 
opening or closing valves. 


Installation and Maintenance of Gate Valves in St Paul, 
R.W.HOLZER. AWWA—J v 52 n 2 Feb 1960 p 269-72. Dia- 
gram of typical portion of distribution system in residential 
area in St Paul, Minn; discussion of needs for use of gate 
valves, valve spacing and types of valves; manholes for valves 
and maintenance of valves. 


Rate of Closure of Single-Flap Reflux Valve, H.R.LUPTON, 
Instn Water Engrs—J v 14 n 3 May 1960 p 209-14. Step by 
step analysis is given based on Worster’s method to determine 
approximate behavior of flap-valve working in circuit whose 
flow diminishes according to known program; calculations for 
predicting velocity of closure. 


Tentative AWWA Standard for Gate Valves for Ordinary 
Water Works Service. AWWA—J v 51 n 7 July 1959 p 
939-52. Standard is intended to assist purchasers in obtaining 
gate valves for ordinary water works service and includes 
stipulations concerning materials; dimensions for bell and 
flanged ends of valves; dimensional information essential to 
uniformity of production. 


Use of Butterfly Valves on Water Distribution Systems, 
A.E.HATCH, Jr. New England Water Works Assn—J v 74 n 
1 Mar 1960 p 22-34. Advantages of rubber seated butterfly 
valves; six classifications for butterfly valves by AWWA 
specification are explained; calculation of flow velocities in 
valves in case of complete line break; forces acting on rubber 
seat. 


Water Hammer. See Water Hammer. 
WATER POLLUTION 


See also Coal Mines and Mining—Drainage; Flow of Water 
—Measurement; Industrial Wastes; Mines and Mining—Drain- 
age; Oil Fields—Waste Water Disposal; Pulp Manufacture— 
Waste Liquor Utilization; Sanitary Engineering; Sewage 
Treatment; Water Analysis; Water Distribution Systems— 
Cross Connections; Water Treatment. 


ABS and Safety of Water Supplies. AWWA—J v 52 n 6 
June 1960 p 786-90. Discussion of testing of effects of ABS 
compounds in human and animals by various researchers ; 
it is concluded that man and animals can tolerate relatively 
high concentrations of ABS in drinking water or food with- 
out ill effect. 27 refs. 


Algae and Other Interference Organisms in Waters of 
South Central United States, C.M.PALMER. AWWA—J v 52 
n 7 July 1960 p 897-914. Report on conditions in Alabama, 
Arkansas, Louisiana, Mississippi, Oklahoma, and Texas; rain- 
fall and river flow conditions; tables show types of algal 
growth and of river plankton; these interference organisms 
shorten filter runs, clog intake screens, form slimy layers, and 
increase sludge deposits in settling basins; program for de- 
tection and preventive and control measures. 91 refs. 


Aquatic Fungi in Water with High Waste Loads, W.B. 
COOKE, A.F.BARTSCH. Sewage & Indus Wastes v 31 n 11 
Nov 1959 p 1316-22. Development of knowledge on aquatic 
fungi; sampling and testing method of J.V.HARVEY is 
described; fungi found in Mill Creek near Cincinnati, Ohio, 
and in other rivers are shown in tables; results are of little 
diagnostic value covering degree of pollution, 
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Aquatic Life in New Stream, R.PATRICK. Water & Sew- 
age Works v 106 n 12 Dec 1959 p 531-5, Six months observa- 
tions into pattern of invasion and establishment of aquatic 
life in new stream bed; organisms with shorter life span were 
quickest to establish natural and normal populations ; bac- 
teria became established before algae; invasion of macroscopic 
forms was irregular and sporadic; only snail seemed to be 
well established; insect larvae of type capable of filtering 
their food from water were first to invade. 


Aquatic Life Water Quality Criteria—Third Progress Re- 
port. Water Pollution Control Federation—J (formerly Sew- 
age & Indus Wastes) v 32 n 1 Jan 1960 p 65-82. Current 
report of Aquatic Life Advisory Committe of Ohio River 
Valley Water Sanitation Commission, discusses radioactivity 
and aquatic life, detergents, cyanides, phenolic compounds, 
iron, and manganese; recommended criteria for these com- 
pounds; table shows concentrations of phenolic substances 
having adverse effects on fresh water fish; maximum gross 
B-radioactivity in organisms. Previous Report indexed in 
Engineering Index 1956 p 1122. 

Aspects of River Pollution in Province of Quebec, L.FON- 
TAINE, J.P.GOURDEAU, R.R.CARRIER. Eng J v 43 n 6 
June 1960 p 80-6. Table shows list of and data on various 
types of polluting organisms in streams and diseases caused 
by them; official action against pollution in province; other 
tables show data on existing sewage treatment plants in 
municipalities of province. 


Assessing Sewage Pollution of Bathing Beaches. Surveyor 
v 119 n 3528 Jan 16 1960 p 55-6. Bacteriological surveys on 
degree of pollution and factors aggravating it; surveys used 
both general bacteriological tests of sewage contamination 
and specific tests for presence of disease-causing organisms ; 
results are not conclusive; establishment of standards for bath- 
ing water is impractical because of great complexity of pat- 
terns of pollution; role of comminution of sewage; problems 
of enteritis and poliomyelitis; role of infections in neighbor- 
ing population. 


Bio-Assay Approach to Estuarine Pollution Problems, C.E. 
LINDSAY. Water Pollution Control Federation—J v 32 n 2 
Feb 1960 p 195-7. Study was confined to environmental bio- 
assay of shellfish; description of laboratory, and field bio- 
assays. 


Biological Survey of St. Clair River, T.W.BEAK. Indus 
Wastes v 4 n 5 Sept 1959 p 107-9. Long term survey of 
organisms from river bottom to determine effects of multi- 
industry operations at Sarnia, Ont, on biology of river; 
aspects of biological sampling and preliminary survey; basis 
for survey is reconstructing composition of natural fauna in 
unpolluted conditions; communities of such organisms found 
in each type of habitat are compared with those found in 
similar habitat below any suspected sources of pollution; 
aspects of evaluation. 


Characterization of Coastal Oil Pollution by Submarine 
Seeps—2, A.A.ROSEN, L.R.MUSGRAVE,  J.J.LICHTEN- 
BERG. California. State Water Pollution Control Board— 
Publ n 21 1959 p 49-61. Method to characterize oily sub- 
stances as to origin and type in order to distinguish seep oil 
from oil and grease originating in other potential pollution 
sources, those associated with petroleum operations and sew- 
age disposal; tabulated results obtained by chemical group 
separation and by infrared spectra, are given. 


Commercial-Scale Operation of Turbine Aeration on Wis- 
consin Rivers, A.J.WILEY, B.F.LUECK, R.H.SCOTT, T.F. 
WISNIEWSKI. Water Pollution Control Federation—J v 32 
n 2 Feb 1960 p 186-94. Turbine aeration of 3 rivers has been 
tested on fullscale power dam installations at six sites in 
1958; method appears to be practical means of adding oxygen 
to waters; oxygen was absorbed at rates from 1600 to 8200 
lb Ov per 1000 efs of stream flow per day at summer tempera- 
tures; loss in power production due to turbine aeration; cost 
of aeration expressed in value of power loss. 


Contamination of Ground Water by Synthetic Detergents, 
ILL.NEWELL, F.O.A.ALMQUIST. New England Water Works 
Assn—J v 74 n 1 Mar 1960 p 61-77. Investigation found 
detergents, mostly ABS substances, in water wells, in many 
cases even when soil acted as efficient filter against bacteria; 
tables show data on detergents and bacteria found in private 
domestic wells and in municipal wells; activated carbon treat- 
ment; precautions in construction of wells. 


Determination of Quantity of Oily Substances on Beaches 
and in Nearshore Waters—1l. California. State Water Pollu- 
tion Control Board—Publ n 21 1959 p 5-45. Standardized tech- 
nique was developed for collection of samples at beach test 
sites and for extraction of tar from samples in laboratory ; 
heaviest deposition was 100 lb per 500 sq ft; tar over 2 oz 
per 500 sq ft usually causes complaints from beach users. 


Diffusion in Sectionally Homogeneous Estuary, R.KENT. 
ASCE—Proe v 86 (J Sanitary Eng Div) n SA2 Mar 1960 pt 
1 Paper n 2408 p 15-47. Turbulent diffusion in well-mixed 
tidal estuary is considered; practicable theory is presented 
from which quantitative predictions of mean pollutant- 
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concentration distributions may be obtained for estuary char- 
acterized by steady-state salinity and velocity fields which 
are considered to vary only in axial direction. 


Dilution Is No Longer Solution for Pollution, M.D.HOLLIS, 
G.E.McCALLUM. Wastes Eng v 30 n 10 Oct 1959 p 578-81, 
638. Under present and future conditions, when due to growth 
of population and industries, reuse of waste waters up to six 
times can be necessary and intakes and outfalls on rivers 
come closer and closer to each other; new trends are needed 
in sewage and water treatment; organization of treatment 
centers for large areas. 


Effects of Impoundments on Dissolved Oxygen Resources, 
F.W.KITTRELL. Sewage & Indus Wastes v 31 n 9 Sept 1959 
p 1065-81. Effect of type of impoundment on DO resources 
of water: effects on oxygen resources in storage reservoirs 
and in main stream reservoirs; effects of summer stratifica- 
tion in storage reservoirs; main stream reservoirs may be 
poor reoxygenation devices; several reservoir examples are 
discussed; multilevel penstock intakes, high level penstock 
weir, special tailrace design, compressed air reaeration, and 
circulation by pumping ean correct DO deficiency. 


Effects of Synthetic Detergents on Water Supplies. AWWA 
—J v 51 n 10 Oct 1959 p 1251-4. Several cases of detergent 
pollution of groundwater are known; sources of pollution are 
cesspools, septic-tank tile fields, sewage oxidation ponds, 
streams receiving sewage, holding ponds for industrial wastes, 
and waste disposal from commercial laundries; resistance of 
ABS to biochemical degradation; search for substitutes for 
ABS which can be readily destroyed by bacteria; coagulation 
difficulties are not caused by ABS, but rather by its builder 
compounds such as sodium tripolyphosphate and tetrasodium 
pyrophosphate. : y 


Evaluating Laboratory Data, H.C.BRAMER. Indus Wastes 
v 5 n 2 Apr 1960 p 40-3. Requirements of proper sample tak- 
ing; use of mathematical calculations as technique for com- 
plete description of effluent streams; statistical calculations 
based on Central Limit Theorem. 


Experiments on Dissolved Oxygen Requirements of Cold- 
Water Fishes, R.C.DAVISON, W.P.BREESE, C.E.WARREN, 
P.DOUDOROFF. Sewage & Indus Wastes v 31 n 8 Aug 1959 
p 950-66. DO requirements of fish have been investigated by 
holding fish in flowing water with dissolved oxygen content 
gradually reduced to constant levels by means of nitrogen; 
temperature of water and time of various exposures were 
also factors in study. 


Graphie Expression of Biological Data in Water Pollution 
Reports, W.M.INGRAM, A.F.BARTSCH. Water Pollution Con- 
trol Federation—J v 32 n 3 Mar 1960 p 297-310. List of 
methods that have been used effectively to present biological 
data in water pollution survey reports; they include use of 
bar graphs, sector diagrams, simple line graphs, photographs, 
and pictorial diagrams. 

Insecticide Pollution of Water Resources, H.P.NICHOLSON. 
AWWA—J v 51 n 8 Aug 1959 p 981-6. Extent of insecticide 
usage in agriculture of Southeast; toxicity; detection and 
removal of organic insecticides; current field research to 
evaluate insecticide pollution problem. 


Investigation of Current Measurement in Estuarine and 
Coastal Waters. California State Water Pollution Control 
Board—Publ n 19 1959 224 p. Submarine outfall is used by 
practically every coastal city for disposal of sewage; monitor- 
ing and resolution of circulation system in nearshore area in 
proximity to outfall site; various aspects of current measure- 
ment; description of current detection methods and _ instru- 
ments which have been developed. 


Laboratory Studies of Sewage Effects on Atmospheric Re- 
aeration, M.C.RAND. Sewage & Indus Wastes v 31 n 10 Oct 
1959 p 1197-1212. Studies with new experimental reaeration 
apparatus show that role of domestic sewage effluent in reduc- 
tion of rate of surface reaeration in rivers is not so great 
as hitherto anticipated; this rate is directly proportional to 
rate of circulation of water; solubility of oxygen in sewage 
is not significantly different from its solubility in water; rate 
of depression of reaeration by sewage depends on its concen- 
tration; BOD and turbulence do not change rate. 


Measurement of Industrial Water Pollution, T.W.BEAK. 
Eng J v 43 n 6 June 1960 p 96-100. Paper deals with aspects 
of measurement of effects of pollution rather than chemical 
analyses ; value of BOD tests and their reliability in presence 
of toxic materials ; oxygen sag curves; accuracy of bio-assays 
depends on differences in animal reaction and variations due 
to changing conditions; obtaining measure of pollution by 
determining extent of changes in community of animals and 
hand in given environment; development of biological control 
enarts. 

Methods for Determination of Slimes in Rivers, J.N.WIL- 
SON, R.A.WAGNER, G.L.TOOMS, A.E.BECHER, Jr. Water 
Pollution Control Federation—J (formerly Sewage & Indus 
Wastes) v 82 n 1 Jan 1960 p 88-9. Investigation of pollution 
in lower Columbia River was conducted to determine, among 
other things, extent and effect of bacterial and fungal slimes 
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upon commercial and sports fishing and other water uses; use 


of bottom trawl, tile box sampler, and modified Reighard tow 
net for determination of slimes in rivers. 


Monitoring Ohio River for Synthetic-Detergent Con 
P.J.WEAVER, F.J.COUGHLIN. AWWA—J v 52 n 5 Mae 
1960 p 607-12. Weekly analyses with methylene blue pro- 
cedure over 5 yr period show that apparent ABS concentra- 
tions found in Ohio River below Cincinnati are small and are 
not increasing; average ABS concentration is less than 0.16 
ppm. 


1955-56 Infectious Hepatitis Epidemic in Delhi, India, J.M. 
DENNIS. AWWA—J v 51 n 10 Oct 1959 p 1288-98. Epidemic 
was caused by receding floods in Jumna River which per- 
mitted heavy contamination of raw water at Chandrawal 
water treatment plants; raw water may have contained as 
much as 50% sewage; lack of adequate chlorination capacity 
and dependence on combined chlorine residuals were major 
factors in epidemic; Okhla treatment plant under similar 
circumstances produced safe water by having free chlorine 
residuals of 0.7 ppm. 


Oxygen Balance of Estuary, D.J.O’CONNOR. ASCE—Proc 
v 86 (J Sanitary Eng Div) n SA3 May 1960 Pt 1 Paper n 
2472 p 35-55. Field data from estuarine surveys of Delaware 
and James Rivers; net seaward movement of organic impuri- 
ties is due to displacement by land runoff and to longitudinal 
diffusion of tidal action; differential equation for concentra- 
tion of organic material, its rate of oxidation, and resulting 
rate of reaeration under steady state condition; turbulent 
diffusion coefficient and deoxygenation rate are determined 
from analysis of survey data. 


Poisoning of Wild and Domestic Animals by Toxic Water- 
bloom of Nostoc rivulare Kuetz, F.F.DAVIDSON. Am Water 
Works Assn—J v 51 n 10 Oct 1959 p 1277-87. Six genera of 
Cyanophyta are known to possess species that are toxie to 
wild and domestic animals; in most cases neuromuscular 
and respiratory systems are involved; establishment of mini- 
mal lethal dose for certain laboratory animals; outbreak of 
algal poisoning in Waco, Tex; experiments with mice; toxic 
factor was soluble in ethanol or water and was rendered 
inactive when autoclaved at 15 psi for 20 min. 


Pollution Control in Lower Mainland Communities of Brit- 
ish Columbia, T.V.BERRY. Eng J v 43 n 6 June 1960 p 46-55. 
Paper reviews sewerage in communities and discharge into 
receiving waters; past legislation on problems of pollution 
and recent measures. 


Pollution Control on Illinois Waterway, E.HURWITZ, G.R. 
BARNETT. AWWA—J v 51 n 8 Aug 1959 p 987-94. History 
of pollution control in 100 mi wide and 260 mi long watershed 
area of Illinois river; present four sewage treatment plants 
of Metropolitan Sanitary District of Greater Chicago 
(MSDGC) are of total 1286 mgd capacity; various tables 
show balance of 58 yr of water diversions from Lake Michi- 
gan, development of sewage treatment, pumpage, rainfall, 
discharge in waterway, and oxygen conditions. 


Pollution Monitoring and Prevention by Use of Bivariate 
Control Charts, T.W.BEAK, C.deCOURVAL, N.E.COOKE. 
Sewage & Indus Wastes v 31 n 12 Dec 1959 p 1383-94. Pre- 
venting pollution of waters of Lake Ontario adjacent to large 
chemical plant; sampling of several groups of benthos accord- 
ing to predetermined pattern to be used as biological indica- 
tor; control charts have been constructed to show biological 
and animal changes affecting benthos; charts are sensitive 
and can detect onset of adverse situation long before any 
other systems could indicate developing trouble. 


Problems of Waste Disposal and Ground Water Quality, 
M.I.RORABAUGH. AWWA —ZJ v 52 n 8 Aug 1960 p 979-82. 
General aspects of aquifer contamination by waste waters; 
route of waste waters underground; role of head differences in 
aquifer and of differences in density and temperature of in- 
flowing wastes; recharge conditions in Miami, Fla are dis- 
cussed in particular; recharge with swimming pool water, 
laundry water, and air conditioning water is permissible if 
injection well is cased into salt water. 


Rapid Methods for Solving First-Order Equations, J.P. 
SHEEHY. Water Pollution Control Federation—J v 32 n 6 
June 1960 p 646-52. Application of “monomolecular” or “uni- 
molecular” first order equation to experimentally determined 
BOD data; two short cut methods are presented: one employs 
type of slide rule, other, series of graphs; in each, ratio of 
BOD in time series at any time to its value at 5 days is used 
to determine logarithmic rate. 


Research in Water Pollution, F.C.LIVINGSTONE. Water 
& Sewage Works v 107 n 3 Mar 1960 p 126-8. Research labora- 
tory in London suburb is investigating separately domestic 
and industrial waste water flow; description of research into 
biological degradation of synthetic detergents, characteristics 
of domestic sewage flow, tannery wastes problems, and treat- 
ing cyanide wastes. 

River Mock-Up Will Simulate Pollution Dispersal Pattern. 


Wastes Eng v 31 n 3 Mar 1960 p 145. Description of model 
of New York Harbor and Hudson River, built to scale of 
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1:100 vertical and 1:1000 horizontal, to study area of pollu- 
tional influence exerted by discharges from sewage and indus- 
trial wastes plants into tidal waters. 


Sinusoidal Variations in Dissolved Oxygen, T.R.GLENN, 
Jr, G.T.COWHERD. Jr. Wastes Eng v 30 n 8 Aug 1959 p 
450-1, 466. Oxygen content of New York Harbor waters is 
predicted from sampling studies and interpretation of extra- 
polated sine curves by Interstate Sanitation Commission; 
tidal current cycle has sinusoidal variation and per cent of 
dissolved oxygen varies in sinusoidal manner relative to it; 
samples are taken over period of days from many tidal cur- 
rent cycles of different lengths. 


Stream Pollution. Water Pollution Control Federation—J v 
32 n 7 July 1960 p 761-74. Related papers connected with 
pollution control activity of interstate compact for equitably 
apportioning waters of Red River and its tributaries, estab- 
lished by states of Arkansas, Louisiana, Oklahoma, and Texas, 
along with Federal Government: Water Quality Control Con- 
siderations in Red River Compact, H.C.BECKMAN, 761-2; 
Quality Degradation of Red River by Natural Sources, H.M. 
CRANE, 763-6; Quality Degradation of Red River by Man- 
Made Sources, D.F.SMALLHORST, 766-8; One Abatement 
Program and Water Quality of Ouachita River—Tributary of 
Red River, G.T.KELLOGG, 768-70; Downstream End, J.E. 
TRYGG, 770-2; Water Quality Control in Water-Rich State, 
K.E.BIGLANE, 772-4. 


Stream Pollution and Its Control in Alberta, P.H.BOUT- 
HILLIER, H.L.HOGGE. Eng J v 43 n 6 June 1960 p 56-63. 
Pollution conditions in Alberta are affected by heavy ice 
cover on streams for five months of year which suspend 
natural reaeration; review of water flow, ice cover, spring 
runoff, turbidity, and received discharges in important rivers 
of Province; effects of treatment in various cities; aspects 
of ponding sewage effluents until flow conditions become 
favorable. 


Survey of Free-Living Nematodes and Amebas in Municipal 
Supplies, S.L.CHANG, R.L.WOODWARD, P.W.KABLER, 
AWWA—J v 52 n 5 May 1960 p 613-18. Examination of 22 
city water supplies; raw- and finished-water samples were col- 
lected in 2%-liter plastic bottles; table shows results; method 
of examination described in previous paper indexed in 
Engineering Index 1959 p 1475 from May 1959 issue. 

Survey of Ground Water Contamination and Waste Dis- 
posal Practices. AWWA—J v 52 n 9 Sept 1960 p 1211-19. 
Report of Task Group 2450 R of AWWA presents information 
collected from replies to 1960 questionnaire; table shows data 
from all 50 States, concerning principal contaminants, sources 
of contamination, and statutory control measures; conditions 
in Michigan, Massachusetts, New Mexico, Missouri, Minnesota, 
New York, Rhode Island, and Virginia are discussed in detail. 


Survey of Phosphate and ABS Concentrations in Illinois 
Streams, J.J.MORGAN, R.S.ENGELBRECHT. AWWA—J v 
52 n 4 Apr 1960 p 471-82. Results of research on prevailing 
levels of phosphates and ABS, their relation to other water 
quality data, degradation of condensed phosphate compounds 
in natural waters, and effect of various phosphate com- 
pounds on coagulation and sedimentation processes of water 
treatment. 


Thermal Discharges, R.H.LABERGE. Water & Sewage 
Works v 106 n 12 Dee 1959 p 536-40. Effects of temperature 
on streams; fish and aquatic life are discussed with refer- 
ence to optimum, tolerable and critical temperature levels, 
chemical toxicity, and oxygen requirements; relation of 
oxygen, deoxygenation, and reaeration are quantitatively 
developed; method for computing allowable thermal loading 
to meet required minimum dissolved oxygen levels. 


Tracer for Circulation and Mixing in Natural Waters, J.H. 
CARPENTER. Pub Works v 91 n 6 June 1960 p 110-12. 
Development of new tracing methods at Chesapeake Bay 
Institute of Johns Hopkins Univ which are suitable for lakes, 
impoundments and estuarine systems; use of commercially 
available organic pigment Rhodamine B which is readily 
detected by its fluorescence; detection by Turner Model 110 
fluorometer ; flow cell of fluorometer permits continuous moni- 
toring with time and space records. 


Turbine Aeration and Other Methods for Re-aerating 
Streams, A.J.WILEY, B.F.LUECK. Tappi v 43 n 3 Mar 1960 
p 241-7. Report on 16-yr program of evaluating possibilities 
for reaeration of rivers in Wisconsin, including Cooperative 
trials by Flambeau Paper Co, Sulphite Pulp Manufacturer’s 
Research League, and Wisconsin State Committee on Water 
Pollution; several methods of introducing oxygen have been 
tested and turbine reaeration has been found particularly 
useful in alleviating critical conditions on large rivers where 
power dams are so located and other conditions permit use of 
method. 

What Makes Fish Live—and Die? C.M.TARZWELL. Wastes 
Eng v 30 n 8 Aug 1959 p 443. DO requirements of various 
fish types at various water temperatures and conditions of 
pollution; how CO2 and pH offsets DO requirement and 
utilization of DO. 
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What States are Doing About Pollution. Wastes Eng v 30 n 
10, 11 Oct 1959 p 586-91, 637, Nov p 682-4, 689-90, 707. Oct: 
List of facilities and methods employed in Alaska, California, 
Colorado, Jllinois, Florida, Kansas, Massachusetts, Michigan, 
Nebraska, North Dakota, Minnesota. Nov: List of data 
concerning New Jersey, New Mexico, Ohio, Pennsylvania, 
Texas, Rhode Island, South Dakota, Tennessee, Wyoming. 


Zur quantitativen Bestimmung von aromatischen kohlen- 
wasserstoffen, W.ALBERSMEYER. Gas- u Wasserfach v 101 
n 18 Apr 29 1960 p 447. Quantitative determination of aromatic 
hydrocarbons; colorimetric determination of hydrocarbons in 
waste waters in connection with their toxicity; data on 18 
substances studied. 

Laws and Regulations. La vie aquatique. Controle des eaux 
usées. Législation, P.VIVIER. Chimie & Industrie v 83 n 2 
Feb 1960 p 176-84. Aquatic life; control of waste water; 
legislation; effects of organic and mineral residuals; self 
purification of rivers; difficulties in lakes; control measures ; 
main lines of legislation. 


Radioactive Materials. See also Water Resources—Ohio; Water 
Treatment—Radioisotope Removal. 


Environmental Radioactivity Prior to Nuclear Power Plant 
Operation, J.V.NEHEMIAS, G.H.WHIPPLE, N.C.KOTHARY. 
AWWA—J v 52 n 10 Oct 1960 p 1291-1302. Radiologic en- 
vironment of Enrico Fermi atomic power plant near Monroe, 
Mich was studied by National Sanitation Foundation, prior 
to beginning of operation of plant in order to obtain basis 
for evaluation of impact of reactor operation on radiologic 
environment; tables show data on gross f-activity and 
radionuclides in samples taken at various locations. 


Estimating Human Radiation Exposure on Animas River, 
E.C.TSIVOGLOU, S.D.SHEARER, Jr, J.D.JJONES, D.A. 
CLARK. AWWA—J v 52 n 10 Oct 1960 p 1271-90. Studies 
were conducted by US Pub Health Service at request of New 
Mexico; study followed route of uranium processing waters 
of refinery at Durango, and estimated average human ex- 
posure in environment; it was found that total internal 
radiation exposure of downstream populations was greater 
than limits recommended for general population exposure; 
waste treatment by sedimentation and chemicals reduced ex- 
posure by 60%. 

Evaluation of Ground-Water Contamination Hazard From 
Underground Nuclear Explosions, G.H.HIGGINS. J Geophysical 
Research v 64 n 10 Oct 1959 p 1509-19. Theory pertaining 
to flow of activity in ion exchange medium is developed, and 
equations for application of laboratory data to field experi- 
ments are included; it is concluded from existing information 
that hazards arising from underground explosions in other 
media will not give rise to serious contamination problems. 


Natural Radioactivity in Illinois Water Resources, T.E. 
LARSON, R.L.WEATHERFORD. AWWA—J v 52 n 6 June 
1960 p 769-78. Measurements made at Illinois State Water 
Survey, Urbana, Ill of samples of well waters, streams, and 
rivers; these measurements have been limited to gross a@ and 
B activities by proportional counting of nonvolatile residue 
remaining after evaporation of water carrier; discussion of 
results. 


Need for Biological Monitoring of Radioactive Waste 
Streams, R.F.FOSTER. Sewage & Indus Wastes v 31 n 12 
Dec 1959 p 1409-15. Effects and behavior of radioactive ma- 
terials in streams or lakes; since radiation characteristics 
and biological importance differ for each isotope, most abun- 
dant isotopes may not be ones of greatest significance in 
estimation of exposure; accumulation of certain isotopes by 
living organisms, suspended silt particles, and bottom sedi- 
ments; accumulation in fish and beach sands; permissible 
concentration for different circumstances and uses. 


Radioactive Contamination of Groundwater. Safety Main- 
tenance v 119 n 5 May 1960 p 25, 34. Report of research at 
Hanford atomic energy plant, Richland, Wash; more than 550 
wells drilled since program was instituted in 1947 to provide 
geologic data and actual samples for identification of forma- 
tions and laboratory study, research structures for special in- 
place tests, means for sampling ground water to determine 
behavior of wastes and way to determine water table level; 
soil montana’ and low and high level waste disposal dis- 
cussed. 


Radioactivity of Surface Waters in United States, L.R. 
SETTER, J.E.REGNIER, E.A.DIEPHAUS. AWWA—J v 51 
n 11 Nov 1959 p 1877-92 (discussion) 1392-1401. Radioactivity 
measurements of weekly samples of surface water from 44 
stations on principal river basins of United States are sum- 
marized for 11 mo ending Sept 30 1958; discussion concludes 
that for adequate protection of surface waters, monitoring 
of airborne particulate matter and rainfall is just as impor- 
tant as examination of water itself. 


Strontium-90 in Surface Water in United States, C.P. 
STRAUB, L.R.SETTER, A.S.GOLDIN, P.F.HALLBACH. 
AWWA—J v 52 n 6 June 1960 p 756-68; see also Nuclear Eng 
& Science Conference, 6th, New York City, 1960—Preprint 
n 87 30 p. (Published by Engineers Joint Council, New York). 


WATER POLLUTION—Continued 
Analysis performed by National Water Quality Network on 
gross § radioactivity; various tables show results concerning 
average gross f radioactivity and Sr-90 radioactivity at vari- 
ous locations and for major surface waters of United States. 


WATER POWER ? 
See also Hydroelectric Power Plants; River Basin Projects. 


Harnessing of Water Power in China, V.P.PETROV. Am 
Soc Naval Engrs—J v 72 n 3 Aug 1960 p 459-70. Plans for 
Hwang Ho (Yellow River) call for 46 dams and hydroelectric 
plants with capacity of 23-million kw; potential of Yangtze 
is calculated at 140 million kw, and capacity of Sahsia plant, 
main structure in hydroelectric plant ladder, will be 13,400,000 
kw; information is given on current and projected construc- 
tions of power plants, dams, reservoirs for irrigation on these 
and other rivers including Han Shui and Hai Ho, river diver- 
sions, provision of inland waterways, etc. 92 refs. 


Water Power Resources of Canada. Canada Dept of North- 
ern Affairs & Nat Resources—Water Resources Branch—Bul n 
2702 1960 15 p. Statistics of total available and developed 
water power; provincial and territorial distribution, current 
progress of construction, rate of development, and industrial 
utilization. 

WATER PROSPECTING. See Water Resources—Exploration. 
WATER PUMPING PLANTS. See Pumping Plants. 


WATER PURIFICATION. See Water Filtration; Water Treat- 
ment. 


WATER RECLAMATION. See Sewage Treatment—Water Rec- 


lamation. 
WATER RESOURCES 


See also Geochemistry; Geology; Hydrology; Irrigation ; 
Radioactive Materials—Tracers ; Rain and Rainfall; Reservoirs ; 
River Basin Projects; Runoff; Sanitary Engineering; Sea- 
water—Salt Removal; Stream Flow; Water Analysis; Water 
Power; Water Wells; Watersheds. 


In-Place Measurement of Permeability in Heterogeneous 
Media. 1. Theory of Proposed Method, R.W.NELSON. J 
Geophysical Research v 65 n 6 June 1960 p 1753-8. Method 
is based upon general theory presented in three dimensions 
for saturated flow in heterogeneous medium; when permeability 
is considered to be dependent variable, first-order quasilinear 
partial differential equation requires solution; it can be solved 
through extension of Lagrange’s method, in which system 
of subsidiary differential equations is used. 


Long-Range Weather Forecasting as Water Supply Tool, 
IL.P.KRICK. AWWA—J v 51 n 11 Nov 1959 p 1866-76. Im- 
portance of streamflow forecast for flood control, transporta- 
tion, power, and irrigation; new method entails study and 
analysis of systematic behavior features of globe-circling 
atmospheric pressure waves; procedures for forecasting se- 
quence of precipitation and temperature during water year 
and for conversion to “dependable” stream flows; producing 
firm estimate of dependable seasonal inflows, either for single 
yiver basin or complex river basins. 


Research in Water Supply Prediction, E.H.WISER. Pub 
Works v 91 n 7 July 1960 p 90-2. US Geological Survey con- 
ducted extensive program of stream gaging in North Carolina 
in order to provide accurate information concerning potential 
supplies; discussion of methods for predicting water balance 
by using factors of precipitation, evapotranspiration, change 
in soil moisture content, which together give excess; rela- 
tionship between excess and runoff. 


3 Water Balance Maps of Eastern North America, C.W. 
THORNTHWAITE, J.R.MATHER, D.B.CARTER. Resources 
for Future, Inc, Washington, DC Nov 1958 47 p, 3 maps. 
$2.00. Measurement of evapotranspiration; water balance com- 
putations; areal differences in water balance of eastern North 
America ; yearly fluctuations in water balance; verification 
of reliability of computed water surplus as measure of runoff, 


Alabama. Surface Water Resources and Hydrology of West- 
Central Alabama, L.B.PEIRCH, J.W.GEURIN. Alabama. Geol 
Survey—Special Report n 24 1959 236 p, 1 map. Water use 
and control; hydrologic environment; streamflow character- 
istics records; chemical quality of surface waters; generally, 
waters are of good quality, are low in dissolved solids, and are 
soft; data indicate that, quality of waters of streams is 


affected more by geologic and climatic conditions than by 
cultural conditions. 


Alaska. Geology and Ground-Water Resources of Matanuska 
Valley Agricultural Area, Alaska, F.W.TRAINER. US Geol 
Survey—Water-Supply Paper n 1494 1960 116 p, 2 maps, 1 
plate. Geology and hydrologic character of rock units and 
unconsolidated deposits; groundwater conditions in physio- 
graphic units; fluctuations of groundwater levels, discharge 
and recharge of groundwater; quality of water; construction 
of wells; utilization of groundwater. 


Quantity and Quality of Surface Waters of Alaska, 1958 
J.V.B.WELLS, S.K.LOVE. US Geol Survey—Water-Supply 
Paper n 1570 1960 120 p. Results of measurements of flow 
and chemical and physical quality of streams; on Sept 380 
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WATER RESOURCES—Continued 


1958, Geological Survey was maintaining 68 gaging stations; 
during 1958 water year records of chemical composition of 
surface waters were obtained at about 74 sites including 3 
sites at which daily samples were collected during open water 
period ; sediment records were obtained at nine sites during 
same period, 


Water Supply Problems at Point Barrow, W.L.BOYD, J.W 
BOYD. AWWA—J v 51 n 7 July 1959 p 890-6. Problems 
encountered during 1956-57; chemical determinations and 
potability tests; procurement of supply; chlorine content ; 
ground water and lakes. 


Artificial Recharge. See Water Resources—Replenishment. 
California. See also Water Resources—Replenishment. 


Geology and Ground Water in Napa and Sonamo Valleys 
Napa and Sonoma Counties California, F.KUNKEL, J.E.UP- 
SON. US Geol Survey—Water-Supply Paper n 1495 1960 252 
p, 4 maps, 1 plate. Geological formations range in age from 
Jurassic to Pliocene; unconsolidated deposits and their water 
bearing properties ; groundwater in Napa and Sonoma Valleys, 
fluctuations in groundwater levels, pumpage, quality of water, 
groundwater storage capacity; water level contours, location 
of wells and springs; groundwater storage units. 


Orange County Land and Water Use Survey, 1957. Califor- 
nia, Dept Water Resources—Bul n 70 Jan 1959 71 p, 5 
plates. From 1950 through July 1957, population increased from 
216,000 to 520,000; gross water service area increased from 
164,700 acres in 1948 to 171,400 acres in 1957, and gross 
irrigated area reduced from 136,600 acres to 101,900 acres; 
excess demands for water were met by overdraft on ground- 
water supply ; rapidly changing character or land use empha- 
sizes periodic surveys as prerequisite to water resources plan- 
ning. 

Quality of Ground Waters in California 1955-1956. California. 
Dept Water Resources—Divy Water Resources Planning—Bul 
n 66 June 1958 160 p, 1 map. Mineral quality of groundwaters 
and significant changes in quality which may be attributable 
to specific source of cause; well data. 


Water Quality and Water Quality Problems, Ventura 
County. California. Dept Water Resources—Div Water Re- 
sources Planning—Bul n 75 v 1 Feb 1959 195 p, v 2 404 p, 
6 maps, 9 plates. Quality of surface and groundwater supplies 
with respect to prevailing and anticipated beneficial uses of 
water in county; sea-water intrusion into groundwater basin 
in vicinity of Port Hueneme and Point Mugu; analytical data 
as basis for report. 


Water-Resources Summary for Southern California, 1958, 
W.C.PETERSON. US Geol Survey—Cir n 416 1959 22 p. 
Current 2 million acre-feet per yr water requirements for 
southern California are met by supplementing limited local 
water resources with imported water; water resources for yr 
1957-58 from precipitation, runoff, surface storage and ground- 
water; data on imported water. 


Canada. Arctic and Western Hudson Bay Drainage. Canada. 
Dept Northern Affairs and Nat Resources—Water Resources 
Branch—Paper n 121 1960 762 p, 1 map. Hydrometric data 
from Hayes, Nelson, Churchill, Seal, Mackenie and Mississippi 
River basins, covering British Columbia, Alberta, Saskatche- 
wan, Manitoba, Northwest Territories and Western Ontario, 
during climatic years 1955-56 and 1956-57. 

Nelson River Draingage Basin in Canada, 1953-56, J.F.J. 
THOMAS. Canada. Dept Mines & Tech Surveys—Water 
Survey Report n 10 1959 147 p, 1 map. Except for northern 
and eastern regions lying within Canadian Shield and rela- 
tively sparsely populated, basin has unsatisfactory supply and 
quality of water for most uses, particularly industrial purposes ; 
waters are usually very hard, or if soft, high in alkali, and 
highly mineralized; surface waters show extremes in flow 
with corresponding wide variations in turbidity and mineraliza- 
tion. 

St. Lawrence and Southern Hudson Bay Drainage. Canada. 
Dept Northern Affairs and Nat Resources—Water Resources— 
Paper n 119 1960 544 p. Results of hydrometric investigations 
on streams and rivers of Canada which form part of Great 
Lakes-St. Lawrence River system and those which drain to 
southern and eastern Hudson Bay. 


Water Quality at Some Canadian Military Establishments, 
1956-57, J.F.J.THOMAS. Canada. Dept Mines & Tech Surveys 
—Water Survey Report n 12 1959 125 p. Water quality used 
at army installations in Canada is generally typical - of 
water quality of each geographical area; most of establish- 
ments use waters of soft to medium hard character ; corrosion 
is major problem; waters are classified in manner similar to 
United States Army classification; comments on treatment 
methods used to decrease corrosion. 


Connecticut. Ground Water in North-Central Connecticut, R.V. 
CUSHMAN. Economic Geology v 55 n 1 Jan-Feb 1960 p 
101-14. Area of 640 sq mi is underlain by unconsolidated de- 
posits of Pleistocene and Recent age, which mantle erosional 
surface formed on consolidated rocks of pre-Triassi¢ and 
Triassic age; glaciofluvial deposits range in thickness from 


WATER RESOURCES—Continued 


less than foot to more than 150 ft and yield 250 to 600 gpm; 
glaciolacustrine deposits yield 100 gpm; consolidated rocks, 
on average, yield 10 to 15 gpm. 


Conservation. See also Reservoirs—Evaporation ; Sewage Treat- 


ment—Water Reclamation; Water Resources—Replenishment. 


Equation for Estimating Transmissibility and Coefficient 
of Storage from River-Level Fluctuations, P.P.ROWE. J Geo- 
physical Research v 65 n 10 Oct 1960 p 3419-24. Laboratory 
model was used to test applicability of equation under con- 
ditions assumed in derivation; values of ratio of transmis- 
sibility to coefficient of storage calculated from equation 
were compared with value of ratio of transmissibility to 
coefficient of storage estimated from data obtained under 
oe conditions; agreement between these values 
was fair. 


Review of Literature on Evaporation Suppression, G.B. 
MAGIN, Jr, L.E.RANDALL. US Geol Survey—Professional 
Paper n 272-C 1960 p 53-69. Evaporation can be retarded 
by enclosure in building, application of plastic covers, oil 
films, and monomolecular films; monomolecular films hold 
greatest promise for use on large areas of water such as 
reservoirs ; waxy alcohols such as hexadecanol and octadecanol 
show greatest promise. 


Water Management, K.S.WATSON. Mech Eng v 82 n 1 
Jan 1960 p 33. Industry should adopt management program 
which includes selection of best source of supply, control of 
water throughout all manufacturing processes, and delivery of 
effluent that does not destroy water resources of area for 
others ; reasons why major industrial water consumers should 
adopt water management program; water management pays 
cost-reduction dividends, according to experience of General 
Electric Co. Paper n 59-SA-57. 


Contamination. See Water Pollution. 
Europe. Water deficiencies in European Agriculture Climatolog- 


ical Survey, J.C.J.MOHRMANN, J.KESSLER. Int Inst for 
Land Reclamation & Improvement—Pub n 5 1959 59 p, 10 
maps. On basis of analysis of climate investigation was car- 
ried out concerning extent to which precipitation is capable 
of supplying crops with sufficient moisture; effect on crop 
yields of soil moisture conditions; water shortages were 
calculated from water balance; frequency distribution of pre- 
cipitation deficit was calculated from frequency distribution 
of precipitation. 


Exploration. See also Geophysics—Seismic; Water Resources 


—India; Water Resources—Soviet Union. 


Geophysical Procedures in Ground Water Study, H.R.Mc- 
DONALD, D.WANTLAND. ASCE—Proe v 86 (J Irrigation 
& Drainage Div) n IR3 Sept 1960 pt 1 paper n 2589 p 13-26. 
Geophysical methods of subsurface exploration developed 
originally for petroleum industry, apply equally well in 
search for ground water; methods most useful in ground water 
exploration are described and illustrated; new application of 
electrical borehole logging is described which may be of great 
importance in locating leaky zones in irrigation canals. 


Florida. Artesian Water of Ruskin Area of Hillsborough County, 


Florida, H.M.PEEK. Florida Geol Survey—Report Investiga- 
tions n 21 1959 96 p, 1 map. Study of geology and ground- 
water resources to determine whether artesian water had 
been contaminated by salt water from Tampa Bay or from 
other sources; rocks underlying are mostly Tertiary lime- 
stones; Suwannee limestone and Tampa formation are prin- 
cipal artesian water sources; periodic analysis of water from 
selected wells shows that chloride content varies with signifi- 
cant changes in artesian pressure head. 


Cyclic Flow of Salt Water in Biscayne Aquifer of Southeast- 
ern Florida, F.A.KKOHOUT. J Geophysical Research v 65 
n 7 July 1960 p 2133-41. Salt water front is dynamically stable 
at position seaward of theoretical position; during periods 
of heavy recharge fresh water head is high enough to cause 
fresh water, salt water, and zone of diffusion between them 
to move seaward; when fresh water head is low, salt water 
in zone of diffusion continues to flow seaward. 


Ground-Water Resources of Oakland Park Area of Eastern 
Broward County, Florida, C.B.SHERWOOD. Florida Geol 
Survey—Report Investigations n 20 1959 40 p, 1 map. Biscayne 
aquifer is source of all fresh groundwater in area; chemical 
analyses of groundwater samples indicate hard limestone 
water that is suitable, naturally or with treatment, for most 
ordinary uses; quantitative data and areawide water level 
and salinity data indicate that large quantities of groundwater 
are available for future development if salt water encroach- 
ment can be effectively controlled. 


Hydrologic Features of Lake Istokpoga and Lake Placid 
Areas, Highlands County, Florida. Florida Geol Survey— 
Report Investigations n 19 1959 73 p, 1 table, 6 maps. Geog- 
raphy, topography and drainage of area ; study of lithology 
and groundwater movement along well lines for purpose of 
determining what effect canals would have on groundwater 
conditions in Lake Istokpoga and Highlands Ridge areas; in 
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WATER RESOURCES—Florida—Continued 


Lake Placid area influence of groundwater reservoir on water 
level of lakes was investigated. 


Interim Report on Geology and Ground-Water Resources of 
Northwestern Polk County, Florida, H.G.STEWART, Jr. Flor- 
ida Geol Survey—Information Cir n 23 1959 83 p, 3 plates. 
Area consists of formations ranging from Eocene to Pleisto- 
cene in age; limestone beds of Eocene to Miocene age gently 
dipping southwest, are principal sources of water supply ; 
groundwater occurs under both artesian and nonartesian 
conditions; hydraulics and quality of water. 


Water Resources and Conservation in Florida, J.W.WAKE- 
FIELD. AWWA—J v 52 n 8 Aug 1960 p 970-8. Hydrologie and 
geologic characteristics of Florida; data on rainfall, runoff, 
groundwater performance, floods, irrigation, and drainage; 
water consumption; flow data of seven large springs; flood 
control projects; description of artificial water conservation 
areas totaling more than 1500 sq mi and affecting 11 
counties; problems of green swamp area; need for controlled 
storage is emphasized. 


France. Ebauche d’une carte hydrogéologique de la région 
parisienne, R.ABRARD. Société Géologique de France—Bul 
Ser 7 v 1n 5 Apr 1960 p 450-5. Sketch of groundwater 
geological map of Paris region; aquifers of region will be 
depicted on 4 separate sheets. 


Great Britain. See Water Resources—Replenishment. 


Hawaii. Water Resources in Hawaii. Hawaii Water Authority, 
Honolulu, Hawaii Mar 1959 148 p. Surface water, water con- 
fined by voleanic dikes, perched water, and groundwater 
research; water rights and water development. 


Idaho. Geohydrologic Evaluation of Streamflow Records in 
Big Wood River Basin, Idaho, R.O.SMITH. US Geol Survey— 
Water-Supply Paper n 1479 1960 68 p, 2 maps. Water bearing 
properties of sedimentary and voleanie rocks and unconsoli- 
dated sediments; geohydrology of areas comprising Big Wood 
River basin; description of 27 gaging stations in basin 
includes available records, topography, groundwater under- 
flow and recharge. 


Ground-Water Problems in Vicinity of Moscow, Latah 
County, Idaho, P.R.STEVENS. US Geol Survey—Water-Sup- 
ply Paper n 1460-H 1960 p 325-57, 1 map. Water supply in 
Moscow area presents potentially critical problem because 
present supply is barely adequate and total supply available 
within Moscow basin; evaluation of available geologic and 
hydrologic data, estimate of amount of usable groundwater, 
and description of occurrence of groundwater in Moscow basin. 


Illinois. Ground-Water Geology of Winnebago County, Illinois, 
J.E.HACKETT. Illinois. Geol Survey—Report Investigations 
n 2138 1960 63 p, 2 maps. Eleven bedrock formations, Precam- 
brian, and Ordovician in age, are present; glacial drift de- 
posited during Farmdale and Shelbyville ice advances of Wis- 
consin age overlie bedrock, and deeply cut bedrock valleys 
contain thick deposits of glacial outwash; geohydrologic 
units are present in glacial drift aquifers of Pleistocene age, 
dolomite aquifers of Ordovician age, sandstone aquifers of 
Ordovician age, and sandstone aquifers of Cambrian age. 


Preliminary Report on Ground-Water Resources of Chicago 
Region, Illinois, M.SUTER, R.E.BERGSTROM, H.F.SMITH, 
G.H.EMRICH, W.C.WALTON, T.E.LARSON Illinois State 
Water Survey. Cooperative Groundwater Report n 1 1959 
89 p, 1 map, 1 plate. Groundwater resources are developed 
from glacial drift aquifers, shallow dolomite aquifers, Cam- 
brian-Ordoyician aquifer, and Mt Simon aquifer; Cambrian- 
Ordovician aquifer has been most highly developed source of 
large groundwater supplies; glacial drift and shallow dolo- 
mite aquifers yielded more than half of groundwater pumped 
in region in 1957. 


India. Ground Water Exploration in India, D.MEHTA. Instn 
Engrs (India)—J v 40 n 3 pt 1 Nov 1959 p 102-28. Results 
of exploratory drilling program in all states of India con- 
ducted by Exploratory Tube-wells Organization. 


Investigation Into Effect of Paddy Fields on Ground-Water 
Conditions, G.OLLOS. Int Commission on Irrigation & Drain- 
age, New Delhi, India—Annual Bul 1959 p 22-9. Hydraulic 
problem of relationship between groundwater table and in- 
filtration from paddy fields was studied on scale models ; 
groundwater level is determined by ratio of water volume 
infiltrating vertically and horizontal permeability of ground- 
water layers below and under paddy field; border width at 
which no percolation occurs; seepage range pertaining to 


individual paddy fields; hydraulic aspects of paddy field 
design. ° 


Indiana. Location and Development of Ground Water Su i 
P.J.KLEISER. AWWA—J v 51 n 10 Oct 1959 p eee 
Location by using geologic data, well records, electric logs 
seismic method, electrical resistivity, and formation samples : 
well development and selection of proper screen size; aquifier 
performance test setup; pilot plant tests to determine neces- 

sary treatment; at several locations iron and manganese 

removal requires pressure aeration process. 


WATER RESOURCES—Continued 


Iowa. Geology and Ground-Water Resources of Webster County, 
Iowa, W.E.HALE. Iowa. Geol Survey—Water-Supply Bul n 
4 1955 257 p, 2 maps, 2 plates (received Feb 1960). Strati- 
graphic sequence includes formations ranging from Proterozoic 
(?) to Cenozoic; occurrence and regional utilization of ground- 
water; geologic formations and their water bearing character- 
isties; quality of water; well records. 


Quality of Surface Waters of Iowa 1886-1954. Iowa. Geol 
Survey—Water Supply Bul n 5 1955 (received 1960) 3851 p, 
4 plates. Physical and chemical characteristics, and factors 
affecting quality of surface waters of Iowa; chemical analyses, 
water temperature and suspended sediment load in upper 
Mississippi and Missouri River basins. 


Surface Water Resources of Iowa October i, 1950, to Sep- 
tember 30, 1955. Iowa. Geol Survey—Water-Supply Bul n 6 
1956 (received 1960) 405 p, 5 plates. Gaging station records 
from upper Mississippi, Des Moines, and Missouri River 
basins; design of river measurement stations; tabulated daily 
discharges are given in cfs. 


Japan. Ground Water and Hot Springs in Sambei Volcanic 
Area, Shimane Prefecture, T.ANDO. Japan. Geol Survey— 
Bul v 10 n 9 Sept 1959 p 49-63. Total discharge of ground- 
water is 87,000 tpd corresponding to 70-80% of total amount 
of rainfall in this area; one type of hot spring is emitted 
from voleanic materials, other is emitted from granite; these 
are characterized by high content of Cl- and HCOs- and 
strong radioactivity; chemical character of hot springs is 
different from those of other Quaternary volcanic areas. 


Kansas. Geology and Ground-Water Resources of Gove County, 
Kansas, W.G.HODSON, K.D.WAHL. Kansas. Geol Survey— 
Bul 145 June 1960 126 p, 2 maps, plate. Rocks are sedimen- 
tary and range in age from Cretaceous to Recent; most 
water supplies are obtained from wells; chemical quality of 
groundwater is closely related to geologic source, and distinc- 
tive types of water are characteristic of each water bearing 
formation in county; records of 309 wells and test holes, 
and logs of 83 wells; chemical analyses. 


Geology and Ground-Water Resources of Harper County, 
Kansas, C.K.BAYNE. Kansas. Geol Survey—Bul n 143 Mar 
1960 184 p, 5 maps. Rocks range in age from Paleozoic to 
Recent, and consist of siltstone, sand, and gravel; groundwater 
reservoir is recharged principally from rain and snow; 
chemical analyses of water; strong concentrations of sulphate 
are common in water from Permian rocks. 


Geology and Ground-Water Resources of Kingman County, 
Kansas, C.W.LANE. Kansas. Geol Survey—Bul n 144 Mar 
1960 174 p, 3 maps. Rocks are sedimentary and range in age 
from Permian to Recent; principal aquifer is Holdrege forma- 
tion of late Nebraskan age; groundwater is moderately hard 
but satisfactory for most uses; reservoir is recharged by 
pecipitation and subsurface inflow along western and north- 
western borders; direction of groundwater movement is east- 
ward; records of wells; chemical analyses. 


Ground-Water Levels in Observation Wells in Kansas, 1958, 
V.C.FISHEL, E.L.GULLEY, E.L.REAVIS. Kansas. Geol Sur- 
vey—Bul n 141 1959 146 p. Measurements of water levels in 
717 wells in 71 counties in Kansas; annual precipitation ranged 
from 51.90 in. in eastern Kansas to 15.99 in. in western 
Kansas; owing to above normal precipitation during 1958, 
groundwater levels in most wells rose 1.9 ft during yr. 


Ground-Water Levels in Observation Wells in Kansas, 1959, 
V.C.FISHEL, M.E.BROEKER. Kansas. Geol Survey—Bul n 
146 Aug 1960 174 p. Measurements of water levels in 835 
wells in 76 counties; annual precipitation ranges from 54.07 


to 12.54 in; during 1959 groundwater levels in most wells 
declined small amount. 


Montana. Geology and Ground-Water Resources of Lower Little 
Bighorn River Valley Big Horn County, Montana, E.A. 
MOULDER, M.F.KLUG, D.A.MORRIS, F.A.SWENSON, R.A. 
KRIEGER. US Geol Survey—Water-Supply Paper n 1487 1960 
223 p, 12 maps, 1 plate. Hydrologic properties and utilization 
of bedrock aquifers, unconsolidated aquifers and surficial fine 
grained sediments; chemical quality of water; suitability for 
irrigation and domestic use; drainage of waterlogged land; 


contour maps of water tables, locations of wells, test holes 
and drains. 


Nebraska. Geology and Ground Water in Platte-Republican 
Rivers Watershed and Little Blue River Basin Above Angus, 
Nebraska, C.R.JOHNSON, R.BRENNAN. US Geol Survey— 
Water-Supply Paper n 1489 1960 142 p, 3 maps, 1 plate. Geog- 
raphy, Cretaceous, Tertiary and Quaternary formations and 
their water bearing properties, goundwater in Ogallala forma- 
tion and Quaternary deposits, chemical quality and potential 
of groundwater ; nearly all irrigable land is underlain by 
aquifer that is sufficiently thick and permeable and is close 
enough to land surface for irrigation from wells, 

Netherlands. See Water Resources—Underground. 

New York. See also Water Resources—Replenishment. 


Chloride Concentration and Temperature of Water from 
Wells in Suffolk County, Long Island, New York, 1928-53, 


North Carolina. 


Ohio. 


Oklahoma. 


Pollution. 
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J.F.HOFFMAN, S.J.SPIEGEL. New York. Dept Conservation 
—Water Power & Control Commission—Bul GW-38 1958 55 
p, 1 map. Three water bearing formations are recognized in 
county; contamination of well water sample was established 
by comparison of its chloride concentration with that normally 
expected in area which ranged from 5 ppm in west to 25 
ppm at eastern tip; groundwater temperatures in wells ranged 
from 50 to 64 F. 


Geology and Ground-Water Resources of Rockland County, 
New York, N.M.PERLMUTTER. New York. Dept Conserva- 
tion—Water Power & Control Commission—Bul n GW-42 
1959 133 p, 3 maps, 1 plate. Principal bedrock units are: 
Precambrian crystalline rocks, Triassic Newark group, Palisade 
diabase, quartzite, limestone, and shale of Cambrian and 
Ordovician age; deposits of Pleistocene till cover most of 
bedrock surface; principal aquifers are Newark group and 
stratified drift ; quality of groundwater ; feasibility of additional 
development of groundwater. 


Ground-Water Levels and Related Hydrologic Data From 
Selected Observation Wells in Nassau County, Long Island, 
New York, J.ISBISTER. New York. Dept Conservation— 
Water Power & Control Commission—Bul BW-41 1959 42 p, 
1 map. Water levels in wells in Nassau County are continually 
fluctuating in response to changes in storage and head in 
groundwater reservoir from both artificial and natural causes; 
causes of water level fluctuations result from withdrawal 
of water from wells; ocean tides, changes in atmospheric 
veer and seasonal variations in recharge from precipita- 
ion. 


Geology and Ground-Water Resources in Green- 
ville Area, North Carolina, P.M.BROWN. North Carolina. 
Dept Conservation & Development—Diy Mineral Resources— 
Bul n 73 1959 87 p. Stratigraphic sequence consists of Cre- 
taceous, Tertiary, and Quaternary deposits; groundwater 
hydrology; quality of water; principal formations and their 
hydrologic characteristic; quantitative measurements of 
groundwater ; details by counties. 


Minford Silt and Ground Water Quality in Western 
Ohio, S.E.NORRIS. AWWA—J v 51 n 9 Sept 1959 p 1170-4. 
Minford silt is lacustrine deposit which is common source of 
trouble to well drillers and has caused several drilling failures 
in western part of state; as an asset, Minford silt may 
reduce hardness of ground water in limestone terrain and 
this natural softening could be utilized in future; clay min- 
erals in silt consist of well crystallized illite and chlorite; 
these minerals have significant ion-exchange capacity; table 
shows analytical data. 


Occurrence of Strontium in Surface and Ground Waters of 
Champaign County, Ohio, A.J.FEULNER, J.H.HUBBLE. Eco- 
nomic Geology v 55 n 1 Jan-Feb 1960 p 178-86. Strontium is 
related to presence of celestite in rocks associated with evapo- 
rite deposition of Late Silurian age; total time in contact 
with rock material seems to have large effect upon concentra- 
tions of strontium in groundwater; streamflow, during low 
flow periods, is made up largely of groundwater seepage and 
contains detectable strontium. 


Formation Characteristics as Related to Water 
Quality, C.C.BRANSON. Okla. Univ—Conference on Water 
Quality Control for Subsurface Injection—Proc Dec 9-10 
1958 8 p. Characteristics of rocks in relationship to water 
quality with examples from Oklahoma. 


See Water Pollution. 


Replenishment. See also Dams, Movable; Sewage Treatment— 
Water Reclamantion; Soils—Moisture. 


Analysis of Data From Pumping Wells Near River, M.S. 
HANTUSH. J Geophysical Research v 64 n 11 Nov 1959 
p 1921-32. Methods for determining hydrologic characteristics 
of aquifer draining or drained by stream; transmissibility 
and storage coefficient of aquifer and effective distance from 
pumped well to line in stream bed where water is entering 
or leaving aquifer; procedure is based on theory of non-steady 
flow toward well steadily discharging from infinite aquifer 
hydraulically connected to fairly straight and long stretch 
of stream bed. 

Artificial Recharge of Ground Water Reservoirs in Cali- 
fornia, R.C.RICHTER, R.Y.D.CHUN. ASCE—Proe v 85 (J 
Irrigation & Drainage Div) n IR4 Dec 1959 Paper n 2281 p 
1-7. Major types of projects and extent of artificial recharge 
activities; factors related to selection of artificial recharge 
project sites with particular emphasis on infiltration rates. 

Developments in Artificial Ground Water Recharge in 
United States. AWWA—J v 52 n 9 Sept 1960 p 1220-4. Report 
of AWWA Task Group for artificial ground water recharge 
presents results of answers to 1959 questionnaire; recent 
developments in state legislation and in practical applications 
of recharge methods; experiment and research activity; 
conclusions from operating and cost records of recharge opera- 
tions. 

Feasibility of Artificial Recharge at Newark, Del, C.R. 
GROOT. AWWA—J v 52 n 6 June 1960 p 749-55. Tests of 
method of collecting storm water in recharge basin by allow- 
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ing it to percolate downward into local aquifer; 24 day in- 
filtrometer test was made near city’s principal well field; 
infiltration decreased from initial maximum rate of 8 ft to 
Eee but it is still sufficiently high to warrant construction 
of basin. 


Geologie Considerations in Artificial Recharge of Ground- 
Water Reservoirs in California, R.C-RICHTER. Geol Soc Amer- 
ica—Eng Geology Case Histories n 2 Mar 1958 p 25-31. Loca- 
tion of proposed artificial recharge site, evaluation of effective- 
ness of existing site, and determination of sustained percola- 
tion rates; percolation rates in artificial recharge projects 
in California; classification of sites in California; technique 
is considered important for conservation of water resources 
in future. 


Grundwasseranreicherung, G.BEURLE. Gas-Wasser-Waerme 
v 13 n 10 Oct 1959 p 246-54. Replenishment of groundwater ; 
sources of water used, properties of water, quantity required, 
and amount of recoverable water; method of replenishment 
and water recovery. 


Note on Field Use of Theoretically Derived Infiltration 
Equation, K.K.WATSON. J Geophysical Research v 64 n 10 
Oct 1959 p 1611-15. Use of equations of diffusion type as means 
of solving certain flow problems in porous media; from gen- 
eral solution simplified infiltration equation is obtainable; 
this simplified equation is tested against field infiltration 
curves in order to investigate its possible use for expression 
of these field curves with greater degree of accuracy than has 
hitherto been possible with commonly known empirical equa- 
tions. 


Some Experiments in Artificial Recharge in Lower Lee 
Valley, E.S.BONIFACE. Instn Civ Engrs—Proc v 14 Dee 
1959 Paper n 6394 p 325-38 2 plates. Artificial recharge opera- 
tions at three well stations in London Basin; potable water, 
from existing filtration works, was passed into chalk and 
tertiary sands via these wells during winter period when 
consumer demand was low; subsequently it was possible to 
abstract augmented yield from same wells during summer- 
autumn months; hydrogeology of area; effects of replenish- 
ment on quality of water in certain other wells; economics. 


Storm Water Recharge on Wholesale Basis, W.F.WELSCH. 
Water Works Eng v 112 n 10 Oct 1959 p 906-7, 935. Aquifer 
replenishment in Nassau and Suffolk counties, NY; 100 sq 
mi of Nassau County have been found suitable for salvage 
of water by basins; part of recharge basins consist of two 
units to secure settlement prior to recharge; development 
will provide for 70 mgd recharge in Nassau and 50 mgd in 
Suffolk County; total of 405 recharge basins in Nassau, 400 
in Suffolk County. 


Research. Progress in Water Supply Research. AWWA—J v 52 
n 9 Sept 1960 p 1085-1121. Related papers on development of 
research organizations are: Organization and activities of 
British Water Research Association, R.G.ALLEN, 1085-99; 
Research in Canada, A.E.BERRY, 1099-1102; Research in 
United States, H.A.FABER, 1102-18; Proposal for AWWA 
Sponsorship of Research, T.E.LARSON, 1119-21. 


Saline Water. Saline Water Conversion Report for 1959. US 
Office of Saline Water Jan 1960 108 p. Report deals with 
description of research projects, development of various con- 
version processes, and construction of five demonstration 
plants; processes include distillation, solar, membrane, freez- 
ing, solvent extraction and gas hydrates. 


Salt Water Intrusion. See also Water 
Water Resources—New York. 


Salt Intrusion into Fresh-Water Aquifers, H.R.HENRY. 
J Geophysical Research v 64 n 11 Nov 1959 p 1911-19. In 
coastal aquifer steady flow of fresh water toward sea can 
limit encroachment of salt water into aquifer; this action is 
treated on assumptions that flow is steady and two-dimensional, 
that salt and fresh water are immiscible, and that there is no 
fingering; theoretical equations for shape and location of 
interface and for boundary velocities are derived for several 
sets of boundary conditions. 


South Africa. Government Scheme for Supply of Water to 
Orange Free State Goldfields, F.J.MUNRO. Certificated Engr 
vy 33 n 6 Feb 1960 p 153-62 (discussion) 163-9. Water schemes 
described; all aspects of general interest covered. 


Soviet Union. Dolgosrochnyi prognoz izmeneniya urovnya grun- 
tovykh vod v Kamennoi Stepi, Z.A.-KOROBEINIKOVA, V.A. 
KOROBEINIKOV. Razvedka i Okhrana Nedr v 25 n 10 Oct 
1959 p 39-41. Long term forecast of change of groundwater 
level in Kamennaya Step; dependence of groundwater level 
on solar radiation, winter atmospheric precipitation, relative 
humidity and average annual temperature. 


Gidrogeologicheskie issledovaniya dlya nuzhd_ sel’skogo 
Khozyaistva, N.A.MARINOV, V.M.FOMIN. Sovetskaya Geolo- 
giya v 3 n 1 1960 p 87-93. Ground water exploration for 
irrigation purposes; achievements obtained in studying and 
detecting underground water available for water supply in 
collective farms. 


Resources—F lorida ; 


1574 


THE ENGINEERING INDEX—1960 


WATER RESOURCES—Soviet Union—Continued 


K voprosu o  paleogidrogeologicheskikh usloviyakh nako- 
pleniya presnykh vadoznykh vod v Dneprovsko-Donetskom 
artezianskom basseine, B.I.KUDELIN. Sovetskaya Geologiya v 
2n 10 Oct 1959 p 113-21. Paleohydrogeological conditions of 
fresh water accumulation in Dnieper-Donets artesian basin ; 
process of displacement and replacement of primary marine 
water is associated with development of hydrographic net- 
work serving as principal channels of deep water discharge 
during continental periods; vertical upward filtration through 
water-resisting overlying beds plays subordinate part in 
water-exchange. 

O geobotanicheskikh metodakh poiskov verkhovodok v zasush- 
livykh oblastyakh, S.V.VIKTOROV. Razvedka i Okhrana Nedr 
v 25 n 10 Oct 1959 p 23-6. Geobotanical methods of prospect- 
ing for upper water-bearing horizons in arid regions; plants 
indicating presence of groundwater in arid regions north 
and east of Caspian Sea where upper water-bearing horizons 
may be used for cattle breeding. 


Opyt regional’noi otsenki resursoy podzemnykh vod na Urale, 
N.D.BUDANOV. Razvedka i Okhrana Nedr v 25 n 12 Dec 
1959 p 30-5. Experience with regional evaluation of ground- 
water resources in Urals; study from point of view of water 
supply and drainage of mines; survey of groundwater geo- 
logical provinces ard water-bearing zones of Urals. 


Osnovnye tipy gidrogeologicheskikh struktur na_ territorii 
SSSR, IK.ZAITSEV. Sovetskaya Geologiya v 2 n 11.Nov 
1959 p 8-15, map. Principal ground water regional geological 
structures n territory of Soviet Union; principal types are 
artesian basins on platforms and in intermontane depressions 
and or. erystalline shields; artesian basins and hydrogeological 
massifs are subdivided according to mineralization, tempera- 
ture, and other specific features; cold carbonaceous and radon 
waters, highly thermal sulphurous-carbonaceous waters, cold 
and thermal methane waters, and hydrogen sulphide waters. 


Surface. Application of Multiple Regression Approach in Evalu- 
ating Parameters Affecting Water Yields of River Basins, 
A.L.SHARP, A.E.GIBBS, W.J.OWEN, B.HARRIS. J Geo- 
physical Research v 65 n 4 Apr 1960 p 1273-86. Multiple re- 
gression analysis results in equation of ‘“‘best fit’’, but tests 
of significance may be obviated by skewness in data; until 
absence of skewness is established, limited reliance should 
be placed on T-tests and coefficients of determination and cor- 
relation. 

Texas. Geology and Ground-Water Resources of Winter Garden 
District Texas, 1948, S.F.TURNER, T.W.ROBINSON, W.N. 
WHITE. US Geol Survey—Water-Supply Paper n 1481 1960 
247 p, 2 maps, 2 plates. Water bearing properties of geological 
formations ranging in age from Cretaceous to Quaternary 
and unconsolidated sediments; occurrence of groundwater, 
wells, seasonal flucutations, recharge, hydraulic properties and 


water quality of principal aquifers, Carrizo sand and Leona 
formation. 


Proceedings of Fourth Annual Conference on Water for 
Texas Sept 16-17 1958. Texas A & M College—Water Research 
& Information Center, 142 p. Group of papers by 19 authors 
dealing with development of water resources, effect of soil 
properties on water infiltration and runoff, surface runoff 
as affected by soil conservation practices, vegetation and 
runoff, quality of surface waters, watershed protection and 
flood prevention, artificial recharge in relation to ground- 
water storage, conservation measures, watershed programs, 
water laws, and problems encountered by water industry. 


Underground. See also Bromine; Flow of Water—Underground; 
Geochemistry ; Geophysics—Electric ; Geophysies—Seismic ; 
Water Pollution—Radioactive Materials; Water Resources— 
Exploration; Water Resources—Replenishment. 


Computer Applications in Groundwater Hydrology, J. 
FOLEY. ASCE—Proe v 86 (J Irrigation & Drainage Div) n 
IR3 Sept 1960 pt 1 paper 2598 p 83-99. Four problems were 
programmed for use on general purpose computer (1) draw- 
down computation, (2) aquifer constants “T’? and “S’’, (3) 
well spacing, and (4) capacity of well system; first two 
problems are more adaptable to digital computer, whereas 
latter two are more suitable to analog; problem of determin- 


ing aquifer constants from test data were programmed on 
Univac. 


Effect of Temperature on Ground-Water Levels, A.F.MEYER. 
J Geophysical Research v 65 n 6 June 1960 p 1747-52. Gound- 
water levels fall from 1 to 2 ft during winter, with reduction 
in air temperature, and rise approximately same amount in 
spring with increased air temperature; condition was found 
to prevail in different soils during periods when there wag 
neither evapotranspiration nor deep seepage to account for 
observed change in groundwater levels; daily fluctuations of 
groundwater levels in Nebraska. 


Ground-Water Household, Gy.KOVACS. Int Commission 
on Irrigation & Drainage, New Delhi, India—Annual Bul 1959 
p 65-75, 81. Simple water household equation is given based 
on assumed equality of differences between infiltration and 
evaporation, and between groundwater volumes flowing away 
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from and entering into region; curves with varying values 
of these factors are given. 


Helium as Ground-Water Tracer, R.C.CARTER, W.J.KAUF- 
MAN, G.T.ORLOB, D.K.TODD. J Geophysical Research v 64 
n 12 Dec 1959 p 2433-9. Laboratory and field experiments 
were conducted with helium as groundwater tracer; techniques 
were developed for addition and extraction of helium from 
water; mass spectrometer and pressure-volume apparatus were 
used for helium measurements at concentrations in water 
ranging from 1.5 to 55x10-4 mg per liter; in field investigation 
flow was traced through confined aquifer for distance of 
188 ft. 


High Resistance to Horizontal Ground-Water Flow in Coarse 
Sediments Due to Faulting, L.F.ERNST, N.A.de RIDDER. 
Geologie en Mijnbouw v 39 n 3 Mar 1960 p 66-85. Problem 
of steep gradients in groundwater table occurring in terrace 
deposits of river Maas in Netherlands; it was found that 
important differences in hydraulic head occur at opposite 
sides of fault due to sealing effect caused by buckled and 
dragged clay layers. 


Interpretation of Boundary Effects from Pumping Test 
Data, S.M.LANG. AWWA—J v 52 n 3 Mar 1960 p 356-64. 
Use of image well theory for analyzing data from aquifer 
tests involving boundaries, by theoretically ascribing, to strate- 
gically planned imaginary wells, hydraulic effects actually 
caused by geologic boundaries; calculations and graphical 
solutions; use of Theis formula with type curve and depar- 
ture curves. 


Klassifikatsionnaya skhema estestvennogo rezhima_ grun- 
tovykh vod, V.S.KOVALEVSKII. Razvedka i Okhrana Nedr v 
25 n 9 Sept 1959 p 41-7. Classification scheme of natural 
regime of groundwaters; formulas for calculation of balance 
of groundwaters in geological regions of specific types. 


Study of Movement of Groundwater in Lava-Covered Coun- 
try, B.N.TEMPERLEY. Overseas Geology & Mineral Resources 
(Great Britain) v 8 n 1 1960 p 87-52. Form and size of 
groundwater reservoir within Chyulu composite and multiple 
basaltic voleano from which Mombasa is now supplied; almost 
complete canalization of overflow of this groundwater reservoir 
into Mzima locality is attributed to configuration of land 
surface buried beneath voleanic rocks; movement of ground- 
water in aa and pahoehoe lava is compared; probable inter- 
relationship of various springs in Kibwezi Valley. 


United States. Water Management, Agriculture, and Ground- 


Water Supplies, R.L.NACE. US Geol Survey—Cir n 415 1960 
2 p. Distribution and consumption of fresh water; available 
and accessible supply of groundwater in United States is 
somewhat more than 58,000 cu mi (about 180 billion acre ft) ; 
amount of fresh water on land areas of world at any one 
time is roughly 30,300 cu mi and more than fourth of this is 
in large fresh water lakes on North American continent; 
annual recharge; withdrawals of water. 


Virginia. Chemical and Physical Character of Surface Waters 


of Virginia 1948-1951, J.G4.CONNOR, M.E.SCHROEDER. Vir- 
ginia. Dept Conservation & Development—Div Water Re- 
sources—Bul 20 1957 107 p, map. (Received in 1960). Proce- 
dure of collection and examination of water samples; study 


of chemical quality, suspended sediment, and water tempera- 
ture. 


Chemical and Physical Character of Surface Waters of 
Virginia 1951-1954, M.E.SCHROEDER, S.F.KAPUSTKA. Vir- 
ginia. Dept Conservation & Development—Div Water Re- 
sources—Bul 21 1957 199 p, map. (Received in 1960). Procedure 
of collection and examination of water samples; study of 
chemical quality, suspended sediment, and water temperature. 


Chemical and Physical Character of Surface Waters of 
Virginia 1954-1956, S.F.KAPUSTKA. Virginia. Dept Con- 
servation & Development—Div Water Resources—Bul 22 1957 
161 p, table, map. (Received in 1960). Procedure of collection 
and examination of samples; results of chemical quality, 
suspended sediment and water temperature. 


Chemical Character of Surface Waters of Virginia August 
1958-February 1960. Virginia. Dept Conservation & Develop- 
ment—Div Water Resources—Bul 23 1960 59 p. Collection 
and examination of samples; locations of sampling stations; 
station descriptions, drainage areas and records available. 


West Germany. Geopolitische Voraussetzungen fuer die wasser- 


wirtschaftliche Spezialplanung einer Fernwasserversorgung, 
W.EBNER, Gas- u Wasserfach v 101 n 22 May 27 1960 p 
570-2. Geopolitical assumptions concerning special planning 
of long distance water supply. 


Niedrigabfluss und Wasserversorgung in Deutschland, W. 
WUNDT, Gas- u Wasserfach v 101 n 28 July 8 1960 p 701-9. 
Minimum runoff and water supply in Germany; evaluation of 
data from runoff maps; dependence of runoff on area; gen- 
eral aspects of surface water supply in Germany. 


Rhythmus des Grundwassers auf den ostfriesischen Insein 
A.FAHSOLD. Gas- u Wasserfach v 101 n 2 Jan 8 1960 p 
26-33. Groundwater cycle on East Frisian Islands; cosmic 
influence on groundwater; origin of islands; flow in lower 
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and upper groundwater horizons; performance of water supply 
plant at Norderney. 


West Virginia. Ground-Water Resources of Harrison County, 
West Virginia, R.L.NACE, P.P.BIEBER. West Virginia. Geol 
& Economic Survey—Bul n 14 June 1958 (received Apr 1960) 
55 p. Small to moderately large supplies of fresh water, 
sufficient for domestic supplies and small municipal and 
industrial needs are available; yield of individual wells is 
small because of absence of good aquifers; dissolved mineral 
content of fresh groundwater is moderately low. 


_Ground-Water Resources of Monogalia County, West Vir- 
ginia, C.W.CARLSTON. West Virginia. Geol & Economic 
Survey—Bul n 15 June 1958 (received Apr 1960) 12 p, 2 maps, 
12 charts. General aspects of groundwater and its relation to 
climate and topography; chemical character of groundwater 
indicates acceptability for domestic and most ordinary uses; 
waters range from very hard to very soft; geologic formation 
and their water bearing properties and chemical character. 


WATER SAMPLING. See Water Analysis; Water Pollution. 
WATER SOFTENING. See Water Treatment. 


WATER STORAGE. See Dams; Reservoirs; Water Tanks and 
Towers. 


WATER SUPPLY. See Water Resources. 
WATER SUPPLY TUNNELS 
See also Hydroelectric Power Plants; Penstocks; Tunnels. 


Pressions interstitielles dans les galeries en charge, G. 
SAUVAGE de SAINT-MARC, M.BOUVARD, M.Y.MA. Houille 
Blanche v 15 n 2 Mar-Apr 1960 p 173-93. Pore pressure in 
pressure tunnels; elastic equilibrium of pressurized tube, 
walls of which are thick and, in some cases, even infinite, as 
in case of tunnels; equilibrium of pressure tunnel driven 
through rock assuming that rock behaves as completely porous 
body; deductions concerning equilibrium of pressure tunnel 
linings, especially for case where pressure varies. 


Australia. Eucumbene-Tumut Tunnel. Australasian Engr Sept 
1959 p 62-3. Report on completion of 13.8 mi long diversion 
tunnel supplying water to Tumut Valley power plant and for 
irrigation purposes; tunnel, cut in rock is partly lined and 
partly unlined; diameter of lined sections is 21 ft; power 
plant will have 280,000 kw capacity; other projects of Tumut 
development, under construction, are listed. 


Plugging Tunnel Can Be as Tough a Job as Driving One. 
Eng News-Rec v 165 n 9 Sept 1 1960 p 30-2. After construc- 
tion of dam for water works at Sydney, Australia, diversion 
tunnel, 1800 ft long, 18 ft diam had to be plugged to prevent 
water leakage through it; concrete plugs were filled into 
tunnel through shafts; final stage of work consisted of filling 
280 ft length of tunnel with concrete; overall project com- 
prises gravity dam containing 1.6 million cu yd of concrete, 
300 ft long overflow spillway, reservoir of 285 million gal 
eapacity, and hydroelectric power plant of 50 Mw. 


Some Aspects of Underground Work—Snowy Mountains 
Scheme, Australia, L.W.GILMOUR. Inst of Min Engrs— 
Proe of Symposium July 1959 p 66-87 (discussion) 87-90, 1 
map. Excavation of underground power station and develop- 
ment and use of rock bolts to stabilize large openings in hard 
unstratified rock; excavation, survey control and concrete 
lining for 13.8 mi tunnel; in construction of 28 mi of 11 to 
12 ft diam tunnels rock bolts and primary form of rock 
support; practice is based on lower construction costs and 
advanced development of methods of grouting upward sloping 
rock bolts. 


Water Supply Tunnel, J.GRINDROD. Water & Sewage 
Works v 107 n 2 Feb 1960 p 61-4. New 10-mi tunnel of 96 
and 84 in. concrete lined steel pipe was installed at depths from 
25 to 219 ft below ground level to supply additional water 
for Sydney; tunnel was blasted out of sandstone and shale 
by working in both directions from 13 shafts spaced at dis- 
tances from 3420 to 6578 ft from each other. 


California. Crawler-Mounted Slip-Form Paves San Diego Aque- 
duct, R.B.DIEMER. Civ Eng (NY) v 30 n 3 Mar 1960 p 
64-5. Construction of second aqueduct to provide supplement 
to first; new aqueduct is partly in open canal] and partly in 
covered pipeline with capacity diminishing from 1000 cfs 
to 144 cfs; canal sections were designed with 4 in. unrein- 
forced concrete lining and slip-form operation was used in 
lining; paver is made of 48 in. pan slip-form followed by 
24 in. spring-loaded float pan and continuous vibrator; con- 
crete drops through tremie tubes. 


Driving the Jaybird, H.E.RUSSELL, Explosives Engr v 38 
n 1 Jan-Feb 1960 p 7-12. 14 ft diam, horseshoe shaped, 21,300 
ft long Jaybird Tunnel constructed by Sacramento Municipal 
Utility District for 200,000 kw Upper American River Project ; 
drilling procedure and drill patterns discussed. 


Jaybird Tunnel Rigs Run on Rubber. Western Construction 
vy 35 n 3-A Mar 1960 p 31-3. Jaybird tunnel under construc- 
tion near Placerville, Calif, is horseshoe shaped, 21,100 ft 
long, and of 14 ft diam; use of fleet of eight diesel powered, 
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rubber tired shuttle cars for hauling muck; advantages of 
this hauling method; blasting pattern. 


Telecote Tunnel—Technical Record of Design and Construc- 
tion. US Bur of Reclamation, Denver, Colo, Sept 1959 109 p. 
Tunnel is part of Cachuma project which serves purposes of 
irrigation, municipal and industrial water supply, and fish 
and wildlife preservation; tunnel is 64 mi long, 7 ft diam, 
and has shapes varying from horseshoe to modified circular ; 
first 800 ft is of pressure type and remainder of free flow 
type; project includes intake tower and chlorination house; 
features of design and construction. 


Tunnel Estimating Improved: Tied to Geology. Eng News- 
Rec v 163 n 25 Dec 17 1959 p 64-70. Factors to be considered 
in estimating costs of tunneling are rock conditions and 
tunneling methods; graphs and tables show costs of basic 
excavation, muck disposal, labor, equipment, materials, power, 
timber lagging, concrete lining, grouting, ete. 


Colorado. Blasting Intermountain Roberts Tunnel, L.NOR- 
DYKE. Explosives Engr v 38 n 4 July-Aug 1960 p 103-15. 
23 mi long, 12 ft diam tunnel through Continental Divide will 
bring water from western side of Rockies to Denver, Colo; 
tunnel extends from near Dillon to Grant in Colorado and 
was driven from four headings, from two portals and in 
both directions from one shaft located 8.5 mi east of west 
portal; shaft is 16 ft in diam, 916 ft deep, and was equipped 
with hoist, skip, man cages, and underground station; drill- 
ing, blasting, and mucking operations. 


Surveying 23-mi Water Tunnel, H.K.DICKINSON. Western 
Construction v 35 n 7-A July 1960 p 72, 74-6, 112-13. Construc- 
tion of Harold D. Roberts Tunnel supplying water to Denver, 
Colo, required extensive preliminary surveying to determine 
tunnel alignment and location of portals and of construction 
access shaft bored vertically 916 ft deep into mountain; 
description of survey work for establishing line and grade in 
tunnel headings and for determining excavation quantities ; 
complicated surveying works, carried out in both directions 
from bottom of shaft are detailed. 


Tunneling 23 Miles Through Rockies. Eng News-Rec v 163 
n 18 Oct 29 1959 p 32, 35-6, 38. Piercing Continental Divide 
to bring water to Denver; 10-ft 3-in. diam tunnel will divert 
water from future Dillon Dam to eastern slope of Divide; 
tunneling works are carried out at two ends and also at 
midway through two 1000-ft steep access shafts; it takes 
about 60 min to drill and 20 min to load 42 to 52 holes per 
heading using 2-platform jumbo; problems of temperature 
and ground water. 

Germany. Boebachtungen beim erstmaligen Fuellen von Druck- 
stollen mit hohem Innendruck, F.HAUTUM, G.NABER. 
Schweiz Bauzeitung v 78 n 6 Feb 11 1960 p 83-9. Observations 
in pressure tunnels when they are first subjected to high 
inner pressure; 4.9 m and 3.5 m diam pressure tunnels of 
Jansen pumped storage works have to withstand up to 23 atm 
pressure; observations during testing procedure and calcula- 
tions are presented concerning pace and method of filling, 
effect of extremely cold water, E modulus of concrete and of 
mountains, and expansion values. 


Great Britain. Thames to Lee Valley Water Tunnel. Engineer 
v 210 n 5463 Oct 7 1960 p 578-80. New raw water main, which 
connects intake in Thames at Hampton with reservoirs in 
Lee Valley in East London, is largely deep tunnel, driven in 
London clay for almost 19 mi; capacity is 120 mgd; it is of 
technical interest because of length, and because of develop- 
ment of new concept depending on gravity flow in tunnel 
lined with unbolted concrete segments, which offers consider- 
able economic advantages; information is given on design, 
construction, and on pumping station and shaft at Lockwood. 


India. Head Race Tunnel at Koyna, C.K.CHOKSHI. Indian 
Concrete J v 34 n 6 June 1960 p 209-11. 12,300 ft long 21 
ft diam completed headrace tunnel is piercing watershed and 
will carry water to two power plants of 240,000 kw each; 
description of construction and equipment used; 30,000 MMcf 
of impounded waters will be used for irrigation. 


Leakage. See Flow of Water—Measurement. 


Lebanon. Flowing Sand Plugs Two Miles of Tunnel—And It 
Won’t Come Out. Eng News-Ree v 165 n 8 Aug 25 1960 p 
38-40. Horseshoe shaped tunnel will be 10 mi long and 10 
ft 8 in. high and is driven through cavernous limestone; 
water flowing in through cave-ins, at 95,000 gpm, filled 2 mi 
bored section of tunnel completely with sand; sand will be 
removed hydraulically by pumps as cleaning operations pro- 
ceed, bulkheads will be erected; overflow-bypass conduits will 
be installed to relieve water pressure and detour flow; cave-in 
section of bore will be plugged and bypassed by new bore. 


Massachusetts. Wachusett-Marlborough Tunnel, C.J.GINDER. 
New England Water Works Assn—J v 73 n 4 Dec 1959 p 317- 
35, 5 plates. 8 mi long tunnel is extension to pressure distribu- 
tion lines of Boston metropolitan water district and will replace 
existing grade-line aqueduct; tunnel will be in deep rock, 
concrete lined, and will have 14 ft diameter finished; new 
intake in Wachusett reservoir; water head allows construc- 
tion of interposed power plant which is under consideration. 
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Montana. Concrete Lining of Montana Tunnel, T.E.MANN, 
R.E.OLIVER. Western Construction v 34 n 8 Aug 1959 p 
39-41, 88, 91. Horseshoe-shaped irrigation tunnel is 18,961 
ft long, 7 ft diam; use of side form placing guides, invert, 
and arch forms; collapsible arch forms on rail carrier with 
hydraulic arms telescope through each other; concrete placed 
by train feeding into 8 in. diam slick line with air booster ; 
holes drilled through liner for backfill grouting. 


New York. Train of Jumbos Handles Niagara Conduit Forms. 
Construction Methods & Equipment v 41 n 11 Nov 1959 p 
80-4. Difficult concreting works on 4 mi long, 44x69 ft water 
conduits from Niagara intake to power plant at Lewiston, 
NY facilitated through use of special forms on_ traveling 
jumbos; open cut conduit is covered by reinforced concrete 
arch and backfilled; handling of concrete; pouring sequence. 


Twin Conduits for Niagara, H.P.CERUTTI. Civ Eng (NY) 
vy 30 n 7 July 1960 p 50-3. Special steel forms give horseshoe 
shape to 22,600 ft long 46 ft wide and 66 ft high headrace 
conduits of Niagara power plant; conduits were made in 
open trench by cut and cover method; concrete arch top is 
6 ft thick, bottom slab and side walls are 244 ft thick; latter 
are cast against rock and tied into it with heavy dowel 
rods; use of sheet lead 1/16 in. thick and 2 ft wide at bottom 
of walls to permit sliding and to secure water tightness; use 
of elastic Styrofoam buffer sheet. 

Norway. Underwater Piercing of Lakes, C.F.GRONER. Water 
Power v 12 n 7 July 1960 p 265-8. Description of Norwegian 
method of tapping lakes by tunneling; several small lakes are 
tapped rather than building dams and large reservoirs ; 
piercing takes place after completion of tunnels by blasting ; 
aspects of proper drilling and charging, predetermination of 
water pressure, and precautionary measures; tapping of addi- 
tional intakes for existing power plants must be carried out 
so that no stones and sand can enter headrace tunnel. 


Ontario. Head-Loss Coefficients for Niagara Water Supply 
Tunnels, J.B.BRYCE, R.A.WALKER. Eng J v 42 n 7 July 
1959 p 68-74, 85. Tunnels described; provisions made for field 
testing; test procedures; results obtained; comparison with 
design values given. 

Switzerland. L’Aquedue d’Oberems. Aluminium Suisse v 10 n 
5 Sept 1960 p 231-59. Several articles on Oberems aqueduct of 
Illsee-Turtmann installations as follows: First argon are 
welded penstock fabricated from Peraluman-30 aluminum alloy, 
R.HEGLAND, 231-6; Construction and assembly, H.HILTE- 
BRAND, 236-46; Welding job, H.WALSER, 247-50; Non- 
destructive testing of weldments and measurements of wall 
thickness, H.J-RODEWALD, C.STUDER, 251-3; Statice load 
tests, E.von BURG, 254-9. (In French and German). 


WATER SYSTEMS. See Water Distribution Systems; Water 
Pipe Lines; Water Works. 
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Leaching Action of High Purity Water on Plastics and 
Other Materials, E.L.KNOEDLER, J.B.GOODSON. Corrosion 
v 16 n 8 Aug 1960 p 113-16. Tests made to determine leach- 
ing effects of high purity water on materials used in build- 
ing or lining of high purity water storage tanks; specifically 
tested were enamels used in painting interiors of condensate 
storage tanks, materials used for filter tubes, plastic and 
metal materials of construction, and miscellaneous coating 
and linings materials; results presented. 


Planning Distribution Storage in Nonhilly Areas, J.R. 
FEE. AWWA—J v 52 n 6 June 1960 p 714-20. In nonhilly 
communities, facilities may be provided to store water at 
ground level, or in elevated tanks, or in both; in order to 
determine proper storage capacity consideration should be 
given to: hourly variations in water consumption in excess of 
rate of inflow, reserve needed to fight major fire, and reserve 
needed for shutdown of supply facilities for inspection and 
minor repairs. 

Cathodic Protection. See also Metals Corrosion—Cathodie Pro- 
tection; Water Tanks and Towers—Maintenance and Repair. 


Cathodic Protection for Metallic Water Tanks, C.A.BAUER, 
L.C.EDDY. Corrosion v 16 n 8 Aug 1960 p 96-100. Practical 
and theoretical considerations in connection with cathodic 
protection of large potable water tank; theory of current dis- 
tribution in parallel anodes; aggressiveness and resistivity 
of water, size and spacing of anodes, anode interference fac- 
tor, and rectifier voltage and current requirements; equations 
used in calculating circuit resistances, current requirements, 
outputs, etc, are given. 


10 Years of Cathodic Protection for Large Water Storage 
Tanks, H.M.PATTON, Jr. Corrosion v 16 n 8 Aug 1960 p 12. 
Description of successful system to control corrosion in 27 
water storage tanks at Brown Shoe Co, St. Louis, Mo; rec- 
tifiers and anodes used discussed; advantages of cathodic 
system and economics. 


Concrete. Tank in Tank Keeps Line Open, W.E.CHAPMAN. 
Eng News-Rec v 165 n 10 Sept 8 1960 p 42. Prestressed con- 
crete tank of 1,500,000 gal capacity at Daly City, Calif, has 
separate reinforced concrete interior tank of 50,000 gal 


capacity; solution was accepted due to scarcity of land; both 
tanks can be used separately, emptied, and filled to allow 
cleaning either of large or of small tank. 

Use of Prestressed Concrete for Storage Facilities, Jide 
CLOSNER. AWWA—J v 52 n 8 Mar 1960 p 873-7. 20 yr of 
development in prestressed concrete tanks; prestressed tanks 
up to 22 million gal capacity; all types of water storage or 
treatment facilities can be built of prestressed concrete; 
advantage is that prestressing applies to concrete wall external 
pressure that is always greater than internal pressure, thus 
preventing cracking; economic considerations. 

Vattencistern pa Drumso, Helsingfors, P.SIMULA. Nordisk 
Betong v 3 n 4 1959 p 337-48. Water reservoir at Drumso, 
Helsinki, Finland; reservoir has capacity of 4530 m%; its ex- 
terior walls consist of two conical shells, which rest on 
ring-shaped base; this base is carried on 24 oblique columns, 
which are supported on cylindrical shaft; reservoir is divided 
into two compartments by cylindrical partition wall at ring- 
shaped base, in order to prevent tensile stresses in concrete; 
exterior cone was prestressed. (English summary). 


Maintenance and Repair. Good Practices in Painting Steel 


Elevated Tanks and Standpipes, J.O.JACKSON. AWWA—J v 
52 n 2 Feb 1960 p 191-8. Some new aspects are presented 
concerning surface preparation removal of mill-scale by 
blast cleaning, cathodic protection, use of phenolic, vinyl- 
base, and chromate paints, protection of exposed surfaces, and 
problem of toxicity from lead absorption. 


Test of Paints for Water Tank Interiors, J.D.KEANE, J. 
BIGOS. AWWA—J v 52 n 5 May 1960 p 623-30. Paint tests 
were carried out in 1-mil gal open-topped steel tank, 84 ft 
in diam and 25 ft high at Ambridge, Pa; interior surface of 
tank was divided into 54 panels for various applications of 
paint systems detailed in table; after 8 yr test period vinyl 
systems were found superior to all others while phenolic sys- 
tems were in poor condition. 


Painting. See Water Tanks and Towers—Maintenance and 


Repair. 


Protective Coatings. See Paint—Antifouling; Water Tanks and 


Towers—Maintenance and Repair. 


Steel. See also Water Tanks and Towers—Maintenance and 


Repair. 

Advancements in Steel Storage Facilities, J.O.JACKSON. 
AWWA—J v 52 n 3 Mar 1960 p 365-72. Types of water tanks, 
reservoirs, and standpipes; steel tanks of various shapes; 
advantages of steel tanks are that: they resist indefinitely 
loads and stresses, steel specified by AWWA for tanks is 
soft, ductile, and weldable, plates may be shop formed and 
field welded, they have high scrap value, and can be removed 
and reerected; steel tanks are leakproof and extremely resist- 
ant to wind and earthquake loads, and can be effectively 
protected by coatings. 


WATER TOWERS. See Water Cooling Towers; Water Tanks 


and Towers. 


WATER TREATMENT 


See also Chemical Processes—Ion Exchange; Evaporators; 
Feedwater Treatment; Sanitary Engineering; Seawater—Salt 
peel Water Filtration; Water Treatment Plants; Water 

orks. 


Advances in Water Supply Technology, A.A.KALINSKE. 
AWWA—J v 52 n 2 Feb 1960 p 199-204. Review of new 
developments in solids-contact process, flocculation equipment, 
chemical _pretreatment, coagulation research, filter design, 
backwashing of filters, diatomaceous-earth filtration, and disin- 
fection of water; present stand and future of water reclama- 
tion and desalting. 


Automatic pH Control of Finished Waters, W.B.MURRAY. 
Water & Sewage Works v 107 n 4 Apr 1960 p 168-71. “Do 
it yourself” device is described for maintaining desired pH 
value within plus or minus 0.05 units in treated water; it is 
electromechanical switch, contact time of which is dependent 
upon variable potentiometer and three capacitors; operation 
of device is explained and each component part is identified 
so that anyone with limited knowledge of electronics can build 
such device himself. 


Continuous-Flow Water Pasteurizer for Small Supplies, 
M.GOLDSTEIN, L.J.McCABE, Jr, R.L.WOODWARD. AWWA 
—J v 52 n 2 Feb 1960 p 247-54. 250 gal/12 hr unit was built 
and operated to test performance of components and overall 
efficiency and economy of process; system comprises heat 
exchanger in which treated hot water preheats incoming 
water; final heating to 161 F (by 15 sec exposure) by 
electric” heater ; numerical tables show chemical results of 
pasteurization and its operating costs. 


Domestic Water Supply Demineralization at Coalinga Ss 
CARY, H.J.ONGERTH, R.O.PHELPS. AWWA—J y BS wre 
May 1960 p 585-98. Installation of 28,000 gpd demineralization 
plant for 6300 population of Coalinga, Calif; electrodialysis 
process using ion-exchange resins for removing minerals 
from water; use of two different kinds of ion-exchange mem- 
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Activated Silica. 


Aeration. 


Chemicals. 


Chlorination. 
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brane sheets that are permeable on selective basis; 83% re- 
moval of dissolved solids obtained. 


Effect of Accumulated Lime-Softening Slurry on Magnesium 
Reduction, J.L.TUEPKER, H.O.HARTUNG. AWWA—J v 52 
n 1 Jan 1960 p 106-16. Methods for obtaining magnesium as 
well as calcium stability in suspended solids-contact softening 
basin, when slurry concentrations and mixing times are suffi- 
ciently large, without need for subsequent recarbonation or 
other chemical additions. 


High-Rate Treatment of Water Supplies, E.S.CHASE. 
AWWA—J v 51 n 12 Dec 1959 p 1535-8. Form of high-rate 
treatment depends on characteristics of water to be treated; 
value of clarification basins using sludge blanket principle 
of solids-contact and upflow, lies in shorter detention periods 
and smaller tanks or basins required; best results are ob- 
tained when blanket of precipitated solids is relatively heavy 
and not subject to convection and other disturbing currents; 
use of microstrainers is limited; adequate pretreatment is 
essential; importance of chlorination. 


Iron and Manganese Removal at Lake Charles, La, G.WEST. 
Water & Sewage Works v 106 n 9 Sept 1959 p 398-9. Treat- 
ment of well water by two automatic plants consists of at- 
mospheric aeration, chlorination, copper introduction as oxida- 
tion catalyst for manganese, ammonia feed, one hour deten- 
tion, pressure filtration and alkali feed for pH correction. 


Low-Temperature Liquid Lime Slaking at Howard Bend 
Treatment Plant, W.B.SSCHWORM. AWWA—J v 52 n 9 
Sept 1960 p 1189-94. With high heat, fast slaking, rotary 
burned lime being used at Howard Bend treatment plant of 
Chesterfield, Mo, slaking can be accomplished at lower tem- 
peratures; results of alkalinity test at given temperatures and 
flow rates; it is desirable to design more efficient fluid-type 
mechanism to slake lime of this type. 


Stabilization of Magnesium Hydroxide in Solids-Contact 
Process, T.E.LARSON, R.W.LANE, C.H.NEFF. AWWA— 
J v 51 n 12 Dee 1959 p 1551-8. Chemistry of softening; 
magnesium solubility is highly sensitive to pH and tempera- 
ture; softening plants should provide alkalinity near minimum 
of 500 ppm, calcium hardness of at least 50 ppm, and 
magnesium concentration of not more than 40 ppm; pH 
should be adjusted to satisfactory level; with proper magne- 
sium hardness in effluent, recarbonation is necessary to 
reduce pH to level of calcium carbonate stability. 


Techniques and Economics of Calcining Softening Sludges— 
Caleination Techniques, W.B.CROW. AWWA—J v 52 n 3 
Mar 1960 p 322-32. Description of rotary kiln calcining process 
and of pellet-seeding calciner; economic considerations in- 
clude cost of amount of lime and of carbon dioxide required, 
cost of fuel, power, and of sludge disposal; related paper by 
C.F.WERTZ, 326-32, deals with Miami lime recovery plant. 


Silica Sols in Water Treatment, F.R. 
MacGONAGLE. Water & Sewage Works v 106 n 12 Dee 1959 
p 541-8. Activated silica, either as coagulant aid or as sole 
coagulant has been very useful for removing color and other 
impurities from water; applicability of this compound, meth- 
ods of preparation and activation; cost and dosages used in 
various applications. 

Low Pressure Aeration of Water and Sewage, N.C.H. 
FISCHERSTROEM. ASCE—Proc v 86 (J Sanitary Eng Div) 
n SA5 Sept 1960 pt 1 paper 2607 p 21-56. Aspects of reduc- 
tion of air consumption and production of fine bubbles; mak- 
ing bubbles smaller increases energy consumption; for econ- 
omy, not amount of air but power/Ilb of oxygen introduced 
into water is of importance; “‘economy index” is presented 
based on applied energy in proportion to oxygen uptake; 
“caleulable idealized spiral flow system was studied in 
which ‘flow controlled aerating basin’? is obtained; conclu- 
sions. 

Alum. See Water Treatment—Coagulation. 

See also Chlorine. 


Progress in Chemical Handling and Feeding at Chicago, 
O.GULLANS. AWWA—J v 52 n 7 July 1960 p 847-51. Report 
on 10 yr of experimentation and present treatment; experi- 
encesS with activated carbon, liquid alum, ferrous sulphate, 
fluoride, sodium silicofluoride, lime, and ammonia treatment; 
testing of various materials for tank lining. 

See also Civil Defense—Water Supply; Water 
Treatment—Manganese Removal; Water Treatment—Taste 
and Odor Control. 

Breakpoint Chlorination Results in Saving, W.W.JOHNSON. 
Pub Works v 90 n 12 Dee 1959 p 93-4. Experiences at water 
treatment plant, St. Joseph, Mo; more pounds of chlorine 
were used with breakpoint but eliminated use of ammonium 
sulphate, and made possible purchase of chlorine in_ ton 
cylinders; breakpoint method simplified testing procedure ; 
16% saving in first year. 

Chlorine Supply and Use in Water and Sewage Treatment 
Plants. AWWA—J v 52 n 1 Jan 1960 p 125-34. Statistical 
investigation on chlorine supply, inventory and use; capacity 
of storage facilities and demand; chlorine inventories at 
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plants; use of chlorine cylinders and containers; stationary 
bulk Storage; transportation of liquid chlorine; emergency 
supplies. 


History and Present Status of Chlorination Practice in 
Kansas, R.L.CULP. AWWA—J v 52 n 7 July 1960 p 888-96. 
Steps in chlorination in Kansas since 1908; at present, all 
municipal water supplies in Kansas are chlorinated. 


Types and Significance of Chlorine Residuals, R.J.BAKER. 
AWWA—J v 51 n 9 Sept 1959 p 1185-90. Comparison of resid- 
ual chlorine compounds as free chlorine, combined chlorine, 
and chlorine dioxide as they affect disinfection, oxidation of 
iron, oxidation of manganese, and taste and odor removal. 


Gong wate. See also Water Treatment—Radioisotope Re- 
moval. 


Basic Mechanisms of Coagulation, A.P.BLACK. AWWA—J 
v 52 n 4 Apr 1960 p 492-501 (discussion) 502-4. Review of 
present day knowledge on role of colloids in turbidity of 
water, properties of colloids, coagulation of colloids, Zeta 
potential which causes particles to migrate in electrical field, 
synthetic polyelectrolyte coagulant aids, and mechanism of 
polyelectrolyte action; electron microscope studies conducted 
at laboratory of Princeton University. 


Coagulants, Their Selection, M.LANE. Water & Sewage 
Works v 106 n 7, 8, 9 July 1959 p 280-1, Aug p 339-41, Sept 
p 404-7. July: Theory of coagulation; color and turbidity due 
to colloidal dispersion can be settled only by causing floc 
formation; coagulants, coagulant-aids, weighting agents, and 
adsorbents. Aug: Selection of coagulants; table lists data 
concerning coagulants in use and gives information for selec- 
tion and operation of clarification equipment. Sept: Jar test; 
adjusting chemical dosages to effect good coagulation and 
sedimentation. 


Current Research on Coagulation, A.P.BLACK. AWWA—J 
v 51 n 12 Dee 1959 p 1545-50. Report of status of research 
on removal of clay turbidity by alum coagulation, polyelec- 
trolyte coagulant aids and color removal, coagulation of 
sludges formed in lime or lime-soda softening, synthetic 
waters, nature of organic color, determination of turbidity 
and color, polyelectrolytes as coagulant aids, and electro- 
phoretic techniques. 


Effects of Phosphates on Coagulation and Sedimentation of 
Turbid Waters, J.JI.MORGAN, R.S.ENGELBRECHT. AWWA 
—J v 52 n 10 Oct 1960 p 1303-14. Investigation in pilot water 
treatment plant on effects of synthetic detergent builder 
compounds, consisting of condensed phosphates, sodium tri- 
polyphosphate, and tetrasodium pyrophosphate; it was found 
that these compounds, in certain concentrations, interfere 
with coagulation and sedimentation of hard, turbid waters; 
tabulated results are given. 


Electrical Conductivity and Stability of Colloids, W.G. 
WOXHOLT. AWWA—J v 51 n 7 July 1959 p 885-9. Thermal 
coagulation tests carried out on samples of Vaal River water 
with varying electrolyte content to obtain further proof of 
relationship between electrical conductivity of water and 
zeta potential which determines stability of suspended solids; 
specific electrical conductivity of turbid waters is very im- 
portant, because it gives definite indications of rate of dis- 
persion, relative stability, and base-exchange capacity of 
suspended clays. 

Ferric Sulfate Coagulation in Presence of Synthetic Deter- 
gents, J.M.COHEN, G.A.ROURKE, R.L.WOODWARD. 
AWWA—ZJ v 51 n 10 Oct 1959 p 1255-67. Components of syn- 
thetic detergents were investigated for their effects on ferric 
sulphate coagulation, under laboratory conditions, with labora- 
tory-prepared turbid water; clarity of effluent of ferric sul- 
phate coagulation was not affected by up to 16 ppm concen- 
tration of ABS and in presence of calcium ion concentrations 
up to 300 ppm; as much as 32 ppm of ABS-1 could be toler- 
ated without detrimental effect. 


Old and New Procedures in Water Coagulation, C.P. 
BLAKELEY. Pub Works v 90 n 12 Dee 1959 p 111-15, 164, 
166-7. Chemistry of coagulation is explained; use of coagulant 
aids to impart to coagulant floc characteristics essential for 
good, uniform operation of clarification equipment; aids are 
applicable in clarification and in cold process softening; value 
of coagulation aid can be established by laboratory jar tests 
to duplicate normal and abnormal conditions. 


Recovery and Reuse of Alum Sludge at Tampa, J.M. 
ROBERTS, C.P.RODDY. AWWA—J v 52 n 7 July 1960 p 
857-66. Plant is very flexible to treat water varying greatly 
in quality; it consists of conventional plant and two 15 mgd 
suspended-solids-contact basins; 3279 tons of alum was used 
in 1958 producing 861 tons of aluminum hydroxide sludge; 
flow sheet shows operation for processing aluminum hydroxide 
sludge; previous pilot plant trials; planned expansion will 
include 20 mgd conventional settling basins for better re- 
covery of sludge. 

Ueber die Trinkwasseraufbereitung nach dem Flockenwir- 
belschichtverfahren, J.ROTH. Dresden. Technische Hochschule 
—Wissenschaftliche Zeit v 9 n 2 1959-60 p 351-7. Treatment 
of drinking water by turbulent layer coagulation; investiga- 
tion conducted at Inst for Water Supply of Czechoslovak Acad 
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of Sciences on requirements of optimum concentration of 
flakes and optimum velocity of upward flow in coagulation 
basin to develop continuous filtering layer; requirements con- 
cerning automatic sludge drainoff, sludge, thickening, and pre- 
conditioning of water; design-standards. 


Use of Sodium Aluminate as Coagulant at Council Bluffs, 
M.E.REW. AWWA—J v 52 n 7 July 1960 p 852-6. New form 
of sodium aluminate in conjunction with lime-soda-ash soften- 
ing was successfully used during 1959 in city’s treatment 
plant, while former trials with previous form of sodium 
aluminate gave unfavorable results; two stage split treat- 
ment clarification and softening plant is of 10 mgd capacity; 
advantages in treatment and economy. 


Detergents Effect. See Water Treatment—Coagulation. 


Distillation. See Distillation; Seawater—Salt Removal; Water 
Treatment—Salt Removal. 


Fluoridation. Advances in Use of Fluorspar for Fluoridation, 
F.J.MAIER. AWWA—J v 52 n 1 Jan 1960 p 97-105. Fluor- 
spar is by far least expensive commercially available fluoride 
compound, but its insolubility in water needs special meas- 
ures; its use as raw material to produce other soluble fluoride 
substances; use with alum; special feeding apparatus for 
application with alum. 

Cumulative Distribution Method for Evaluating Series of 
Fluoride Ion Test Results, F.B-TAYLOR. AWWA—J v_ 52 
n 4 Apr 1960 p 466-70. Statistical sampling and analyzing 
method is described; method is reliable for determining true 
course of fluoridation process; optimum results of fluorida- 
tion, in terms of caries reductions, can be anticipated only 
when mean fluoride ion values are consistently maintained at 
optimum value for area concerned. 


Fluoridation in Major Cities of United States, W.T. 
INGRAM, G.W.MOORE. AWWA—J v 51 n 9 Sept 1959 p 
1095-1110. Study covers 20 cities using fluoridated water, 
which represents 59.6% of population; tables list cities, 
population, dosage of fluoride, and costs; chemical considera- 
tions and recommendations; health effects on employees han- 
dling chemicals. 


Status of Fluoridation in United States and Canada, 1958. 
AWWA—J v 52 n 3 Mar 1960 p 301-7. Statistical data on 
increase in use of fluoridated supplies in United States and 
Canada 1945-1958 and on fluoridation installations instituted, 
discontinued, and reinstituted; table gives data on type of 
chemical and feeder used with fluoridated water, according 
to population served. 


Hydrogen Sulphide Removal. Removal of Hydrogen Sulfide 
from Ground Water Supply, L.L.SAMMONS. AWWA—J v 51 
n 10 Oct 1959 p 1275-6. Pittsburg, Kan, obtains its raw water 
from deep well sources pumped through shale, sulphur de- 
posits, and some sandstone formation; presence of hydrogen 
sulphide is significant in city’s water; aeration, coagulation, 
filtering, and chlorine treatment reduce precipitated sulphuric 
content to 0.02 ppm. 


Ion Exchange. See also Ion Exchangers; Water Treatment, 
Industrial. 


Organic Fouling of Anion-Exchange Resins, N.W.FRISCH, 
R.KUNIN. AWWA—J v 52 n 7 July 1960 p 875-87. Organic 
fouling proceeds by exchange of large organic acids, pro- 
duced by decay of vegetable matter; limiting of organic ac- 
cumulation on resins prevents fouling and attendant capacity 
and quality difficulties; frequent brining and use of scavenger 
beds is most effective. 


Twenty Years of Progress in Ion Exchange, W.S.MORRI- 
SON, J.THOMPSON. Water & Sewage Works v 107 n 6 
June 1960 p 225-30. Review of 20 yr of development in use 
of organic cation resins, weakly basic anion resins, strongly 
basic anion resins, hot lime-sodium cycle exchange, chloride 
anion exchange dealkalization, mixed bed deionization, and 
counterflow regeneration; high flow rate ion exchange and 
continuous ion exchange; automation of equipment. 37 refs. 


Manganese Removal. Manganese Removal by Oxidation With 
Potassium Permanganate, R.B.ADAMS. AWWA—J v 52 n 2 
Feb 1960 p 219-28. Method is based on oxidation of Mn++ 
to MnOe at pH 7.2-8.3; chlorination before permanganate 
treatment was found to reduce amount of permanganate re- 
quired; experiences at Wilkinsburg, Pa treatment plant. 


Significance and Removal of Manganese in Water Supplies, 
A.E.GRIFFIN. AWWA—J v 52 n 10 Oct 1960 p 1326-34. In- 
vestigation by AWWA Task Group 2680 P revealed that in 
stored water, manganese builds up by biologic and chemical 
processes; for domestic supply 0.01-0.02 ppm manganese can 
be tolerated; while for certain industries complete removal 
is imperative; organisms that remove iron and manganese 
from water; methods of manganese determination; stabiliza- 
tion by glassy phosphate; removal by manganese zeolite proc- 
ess and by oxidation. 


Use of Sodium Hexametaphosphate in Manganese Stabiliza- 
tion, G.L.ILLIG, Jr. AWWA—J v 52 n 7 July 1960 p 867-74. 
Application of glassy sodium phosphate (sodium hexameta- 
phosphate) in water treatment in communities of Pittsburgh 
metropolitan area, secured manganese stabilization in few 
weeks; in extreme cases of “black water’, improvement was 


noticed almost immediately; simultaneous cleaning out of 
loosely adhering manganese deposits and systematic hydrant- 
flushing programs proved helpful for stabilization. 


Odor Control. See Water Treatment—Taste and Odor Control. 


Ozone. See Ozone. 
Phosphates. See also Water Treatment—Coagulation ; Water 


Treatment—Manganese Removal. 

Feeding Glassy Phosphates, H.F.MUNROE. Water & Sew- 
age Works v 106 n 12 Dec 1959 p 528-30. Review of how 
glassy phosphates are manufactured, their uses, and how 
they are fed into water system; their role is preventing red 
water, scale formation or corrosion; description of typical 
installation; numerical table shows dosage. 


Handling of Phosphates at Torresdale Treatment Plant, 
V.B.JANSON. AWWA—J v 52 n 9 Sept 1960 p 1195-8. 423 
mgd rapid sand filter Torresdale plant in Philadelphia, in- 
cludes preliminary and post-treatment facilities; all preven- 
tive chemicals are handled in bins which are large aluminum 
containers that act as shipping containers from supplier, and 
also as storage units, and as discharge hoppers used with 
special discharge mechanism that tilts bins; there are 34 
bins, each holding 2 tons of pelleted metaphosphates. 


Metering Phosphate Requires Accurate Threshold Treat- 
ment, E.G.LUCAS. Water & Sewage Works v 107 n 6 June 
1960 p 251-2. At Fort Bliss, Tex, plant automatic controls 
effectively provide automatic feeding of phosphates; addition 
was started at 0.2 ppm and increased 50% every 30 days 
until concentration of 2 ppm was achieved; one of two 
different pumping installations is automatically controlled by 
flow through Venturi meter and other by automatic pump 
motor starting switch. 


Radioisotope Removal. See also Industrial Wastes—Radioactive 


Materials. 


Removal of Radionuclides From Pasco Supply to Conven- 
tional Treatment, R.L.JUNKINS. AWWA—J v 52 n 7 July 
1960 p 834-40. Aspects of treatment at Pasco, Wash, water 
treatment plant and sewage treatment plant with regard to 
radionuclide pollution of Columbia River by Hanford Atomic 
Products Operation; facilities at Pasco were not designed 
to remove radionuclides yet existing facilities are sufficient 
for removal of radioactivity; chemicals in water treatment 
plant form flocculant precipitate of aluminum hydroxide and 
secure agglomeration and settling; long digestion times in 
sewage treatment. 


Significance of Radioactivity in Water Supply and Treat- 
ment, H.A.BEVIS. AWWA—J v 52 n 7 July 1960 p 841-6. 
Three types of nuclear particles are of importance in water 
supplies; a-particles, f-particles, and y-rays; biological ef- 
fects are shown for various exposures; sources and extent of 
contamination; present status of removal. 


Surveillance of Municipal Water System to Assure Control 
of Radioisotopes, R.L.JUNKINS. Nuclear Eng & Science Con- 
ference, 6th, New York City, 1960—Preprint n 39 17 p. 
(Published by Engineers Joint Council, New York). Reactors 
at Hanford Laboratories use Columbia River water as coolant 
to remove heat of fission process; neutron capture reactions 
and other mechanisms cause minerals in water to become 
radioactive; water is subsequently used downstream by mu- 
nicipal water supply system of Pasco, Wash; reduction of 
radiation exposure by treatment plant removal of isotopes. 


Will Treatment Plant Processes Remove Radioactivity in 
Water? R.L.CULP. Water Works Eng v 113 n 4 Apr 1960 
p 296-8. Part of radioactive materials are dissolved in true 
solution while part are in suspended or collodial state; 
clarification plants employing coagulation, sedimentation, and 
sand filtration may remove 100% of suspended radioactivity 
and from 0 to 30% of strontium-90 content; by using clay 
in coagulation, strontium-90 removal can be increased to 50 
to 70%; lime soda softening removes all suspended radio- 
activity and 60 to 90% of strontium. 


Salt Removal. See also Seawater—Salt Removal. 


_ New Distillation Plant Produces Fresh Water at Low 
Cost. Oil & Gas J v 58 n 3 Jan 18 1960 p 93-6. New type 
distillation plant, which depends on low cost, readily avail- 
able gas, uses submerged gas burner to generate steam di- 
rectly from brackish or sea water; steam is condensed to 
pure water for any required use. 


Porous Membrane Demineralization. Water & Sewage Works 
v 107 n 2 Feb 1960 p 77-9. Continuous porous membrane elec- 
tric demineralizing process for treatment of sea or brackish 
waters; by electric current, salt moves from one stream, 
through membrane, into other stream which becomes brine and 
is discarded ; nickel alloys employed in equipment reduce cor- 
rosion problems associated with handling saline waters; exist- 
ing installations in various parts of world. 


Primeras experiencias de destilacion solar del agua en 
Espana, J.A.BARASOAIN, L.FONTAN. Revista de Ciencia 
Aplicada v 14 n 72 Jan-Feb 1960 p 7-17. First experience with 
solar distillation of water in Spain; available solar energy in 
Spain; its areal intensity, and possible utilization for distil- 


Standards. 


Taste and Odor Control. 
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lation of water; economic comparison of different distillation 
processes. 


Review of Desalinization Processes. AWWA—J v 52 n 5 
May 1960 p 553-84. Paper presented at AWWA panel discus- 
sion Oct 1959, New Orleans, La, are: Recent Developments, 
J.J.STROBEL, 553-6; Membrane Processes, E.H.SIEVEKA, 
556-68 ; Freezing Processes, D.J.SANDELL, Jr, 568-74; Dis- 
tillation Processes, D.M.BRADT, 574-7; Solar Distillation, 
G.O.G.LOF, 578-84. 


Sodium Chloride Uptake by Algae, G.V.LEVIN. Pub Works 
v 91 n 7 July 1960 p 95-7. Results of literature study con- 
ducted by Resources Research Inc on status of active ion 
transport by physiological mechanisms, which is of possible 
importance in field of saline water conversion; study revealed 
that certain algae concentrate sodium against concentration 
gradient; theoretical method for using algae to desalt saline 
water was devised and is shown in schematic layout. 


Water Conversion Plant Starts. Eng News-Rec v 164 n 23 
June 9 1960 p 41-2. Description of 250,000 gpd desalinization 
plant at Webster, SD, constructed and operated jointly by 
community and Interior Dept; plant uses electrodialysis proc- 
ess based on ion-selective membranes; system is turning out 
water at 85¢ per 1000 gal, compared with about $2.00 by 
distillation method and $1.70 by zeolite method; discharge 
of brine into river. 


a See also Water Treatment—Taste and Odor Con- 
rol. 


Significance of Chemical Limits in USPHS Drinking Water 
Standards, G.B.WELSH, J.F.THOMAS. AWWA—J v 52 n 38 
Mar 1960 p 289-300. Tables show modifications of standards 
since 1925; physiologic and aesthetic significance of present 
standards; discussion of certain chemicals for future addition 
to standards; chemicals with maximum permissible limit and 
ees limit, and chemicals for which limits should 

e added. 


Water Quality Standards. AWWA—J v 52 n 9 Sept 1960 
p 1159-88. Related papers presented at AWWA conference at 
Bal Harbour, Fla, May 1960 concerning revision of US Pub 
Health Service standards, are: Introduction, R.L.DERBY, 
1159-61; New USPHS Standards, O.C.HOPKINS, O.GUL- 
LANS, 1161-8; Operator’s Viewpoint, J.R.BAYLIS, 1169-76; 
Need for Professional Standard, E.L.BEAN, 1176-80; Legal 
Viewpoint, F.E.MALONEY, 1180-8. 

See also Water Treatment—Chlorina- 
tion. 

Evaluating Taste and Odor Control Problem, J.E.KINNEY. 
AWWA—J v 52 n 4 Apr 1960 p 505-14 (discussion) 514-19. 
Survey at Beaver Falls treatment plant on phenols and other 
organics has shown that to achieve sufficient protection, taste 
and odor must be considered as entities and all sources of 
odorous material, not only phenol, must be controlled. 


Taste Threshold Concentrations of Metals in Drinking Wa- 
ter, J.M.COHEN, L.J.KAMPHAKE, E.K.HARRIS, R.L. 
WOODWARD. AWWA—J v 52 n 5 May 1960 p 660-70. Study 
to provide taste threshold data on copper, iron, manganese, 
and zine for consideration in revised drinking water stand- 
ards; results are summarized in table, with threshold values 
for ion concentrations of each tested metal in ppm; variation 
in taste reaction of panel members makes it difficult to estab- 
lish exact values. 


Use of Chlorine and Its Derivatives in Taste and Odor 
Removal, D.W.RYCKMAN, S.G.GRIGOROPOULOS. AWWA— 
Jv 51 n 10 Oct 1959 p 1268-74. Mechanism of taste and odor 
removal; design criteria in application of chlorination tech- 
niques for taste and odor control; investigations at sanitary 
engineering laboratories of Washington University, on chlo- 
rine ammonia treatment, free residual chlorination, chlorine- 
dioxide treatment, and superchlorination and dechlorination. 


WATER TREATMENT, INDUSTRIAL 


See also Air Conditioning—Water Supply; Aluminum Plants 
—Water Supply; Chemical Plants—Water Supply; Coke 
Plants—Water Supply; Feedwater Treatment; Iron and Steel 
Plants—Water Supply; Metals Corrosion—Inhibitors; Oil 
Fields—Waste Water Disposal; Oil Well Production—Flood- 
ing; Paper and Pulp Mills—Water Supply; Petroleum Re- 
fineries—Corrosion; Sewage Treatment—-Water Reclamation ; 
Steel Corrosion; Water Cooling Systems; Water Treatment. 


Beitrag zur Frage des Oberflaechenschutzes fuer Kalt- und 
Warmwassersowie fuer Kesselanlagen, O.JENTSCH. Dresden. 
Hochschule fuer Verkehrswesen—Wissenschaftliche Zeit v 6 n 
2 1958-59 p 289-94. Protection of surfaces in boiler plants, 
and other cold and warm water plants; for cold water plants, 
protective coating of iron hydroxide-calcium carbonate is 
shown to be desirable; influence of O2 hardness of water, and 
Ca0-COz balance on conditioning in both cold and warm 
water plants is discussed in detail. 


Centralized Chemical Feed to Multiple Cooling Towers, W. 
HARRISON, P.G.BIRD. Corrosion v 16 n 4 Apr 1960 p 9-10, 
12, 20. Feeding corrosion inhibitor and acid for pH control 
to several cooling towers from single stations is described ; 
problems encountered and their solutions; advantages of 


WATER TREATMENT, INDUSTRIAL—Continued 


system that has provided excellent corrosion control for eight 
years, include low labor cost which averages one man-hour 
per day for entire cooling system. 


_Corrosion by Urban Cooling Waters, S.SUSSMAN. Corro- 
sion v 16 n 10 Oct 1960 p 79-80. Untreated circulating cooling 
waters are compared wth makeup waters for eight Eastern 
cities for such factors as pH, alkalinity, chloride content, 
sulphate/chloride ratio, and corrosion products, New York 
City water discussed specifically; corrosion can be mitigated 
by alkaline pH adjustment with maintenance of satisfactory 
chromate concentrations. 


Corrosion Inhibition with Sodium Nitrite, J.BEECHER, C. 
DINKEL, S.CORWIN. AWWA—J v 51 n 9 Sept 1959 p 
1175-80. In sufficient concentration, sodium nitrite is efficient 
corrosion inhibitor; if present in insufficient concentration, 
it inhibits only most dangerous corrosion; experiences with 
sodium nitrite and its combinations with zine sulphate, and 
polyphosphate show that zine sulphate and polyphosphate per- 
form synergistically with sodium nitrite; combination permits 
use of reduced concentrations of sodium nitrite. 


Development of Acidity in Cooling Tower Waters in Sindri: 
Pt 1—Role of Ammonia and Ammonium Salts and of Bacteria, 
A.K.ROY, K.M.VERMA, A.MUKHERJEE, K.R.CHAKRA- 
VORTY. J Sci & Indus Research vy 19B n 3 Mar 1960 p 108-10. 
Causes for development of acidity in cooling tower waters at 
Sindri Fertilizer Factory have been investigated; it is shown 
that rise in acidity is due to formation of nitrous and nitric 
acids from ammonia and ammonium salts present in waters 
through bacterial action. 


Film Formation Versus Film Maintenance in Cooling Water 
Inhibitor Performance, P.R.PUCKORIUS, W.J.RYZNER. Cor- 
rosion v 16 n 10 Oct 1960 p 81-6. Rapid and complete film 
formation required for maximum effectiveness ; protective film 
is established on clean surfaces by initial treatment with in- 
hibitor at high dosage levels; protection can be maintained 
by continuous treatment at substantially lower levels; labora- 
tory corrosion, desposition and consumption studies with poly- 
phosphate-based and chromate-based inhibitors illustrate ad- 
vantages of high level start-up and low level maintenance 
treatments; data confirmed in practice. 


How Panhandle Eastern Combated Five Common Cooling- 
Water Problems, J.T.RUSSELL. Oil & Gas J v 58 n 5, 7 Feb 
1 1960 p 101-2, 104-8, Feb 15 p 116-17, 120. Problems of 
seale, corrosion, fouling and decay, chemical attack on cool- 
ing tower, and waste disposal; water treatment using auto- 
matically controlled sulphur burners at eight installations 
for as much as 7 yr has been successful; savings in treatment 
costs are 50% of cost of units which require only periodic 
attention; water testing by plant personnel is not required. 


Industrial Water, E.P.PARTRIDGE. Mech Eng v 82 n 1 
Jan 1960 p 31-2. Because of tremendous increase in popula- 
tion and industries serving it, control of pollution at imme- 
diate source becomes most economical for society as whole; 
viewpoints of society, industry, and individual plants and how 
to bring these viewpoints together. 22 refs. Paper n 59-SA-60. 


Proposed Method for Control of Marine Fouling, L.SZEGO. 
Eng & Boiler House Rev v 75 n 2 Feb 1960 p 39-40. Use of 
a-c electrolysis proposed as substitute for present use of 
chlorine, as means of controlling marine growth in sea 
water used as coolant in steam turbines and other equip- 
ment; at power stations in remote areas, method of a-c elec- 
trolysis would cost less than half of present costs of chlorine; 
application of method is described. 


Some Aspects of Water Treatment, L.G.TOWNSEND. Gas 
World v 151 n 3949 Apr 23 1960 p 640-5, 649. Methods of 
precipitation, ion exchange and internal treatment in boiler 
are examined for water used for steam raising at low and 
medium pressures; occurrence of scales due to silica, corrosive 
gas removal, corrosive agents, inhibitors, and foaming and 
priming are examined. 


Symposium on Identification of Water-Formed Deposits. 
ASTM—Special Tech Publ n 256 1960 80 p ($2.75). Papers 
presented at Sixty-second Annual Meeting, Atlantic City, 
June 25 1959. Introduction, R.K.SCOTT: Deposit Identifica- 
tion—First Step Toward Understanding Water Problem, J.K. 
RICE: Application of Emission Spectroscopy to Analysis of 
Water-Formed Deposits, C.H.ANDERSON: Identification by 
Instrumental Methods of Chemical Compounds in Water- 
Formed Deposits, C.M.MADDIN, R.B.ROSENE; Electron 
Microscopy and Blectron Diffraction Studies of Oxide Films 
Formed on Iron in Water and Oxygen Atmospheres, E.A. 
GULBRANSEN, T.P.COPAN: Correlation of Elemental Anal- 
ysis and Phase Identification as Viewed by Mineralogist, J.V. 
SMITH: Summary, R.K.SCOTT. 


Traitement de l’eau d’appoint des tours de refroidissement, 
Y.DELAUNAY. Génie Chemique v 83 n 2 Feb 1960 p 387-40. 
Treatment of cooling tower make-up water; process consists 
of slight acidic decarbonation, followed by sequestrant treat- 
ment by polyphosphates; results are considered satisfactory. 


Water Treatment and Cooling Tower Maintenance, P.G. 
KETCHAM. ASME—Paper n 59-PET-28 for meeting Sept 
20-23 1959 7 p. Basie factors which should be considered in 
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economic analyses of water-treating program are selection. of 
suitable source of water to supply plant’s make-up require- 
ments, selection of treating method which provides maximum 
protection at minimum cost, and maintenance of related 
equipment. 

Water Treatment in Modern High Pressure Generating 
Plant, A.M.LOCKHART. Instn Plant Engrs J v 7 n 2 Mar- 
Apr 1960 p 34-9. Water standards for steam generating plants 
having boiler operation in range of 1000 to 2000 psi; impor- 
tant aspects of treatment include use of demineralization to 
satisfy requirement of high quality make-up containing low 
dissolved solids and very low silica concentrations, regular 
program of testing of make-up and continuous recording of 
conductivity of condensed degassed steam as measure and 
control of steam purity. 


WATER TREATMENT PLANTS 
See also Water Filtration; Water Treatment; Water Works. 


Check List for Water Treatment Plant Design, D.P.GREEN. 
Pub Works v 90 n 9 Sept 1959 p 132-5. Data on general 
conditions, service buildings, intakes, raw water transmis- 
sion, aeration, coagulation, sedimentation, filters, pipe gallery, 
chlorination, softening, and plant storage and pumping. 


Filter Plant Design, R.HAZEN. ASCE—Proe v 85 (J 
Sanitary Eng Div) n SA5 Sept 1959 pt 1 Paper n 2162 p 9-24, 
Design data and criteria for mixing, flocculation and_ sedi- 
mentation, and arrangement of filters and filter piping in 200 
mgd addition to Springwells plant in Detroit, Mich, 150 med 
plant for Wayne County, Mich, 20 mgd industrial water plant 
in Maryland, and 10 other United States water plants; criti- 
eal analysis of laboratory data and actual plant performance ; 
decisions influenced by local factors; major differences in old 
and new plants. 


Binghamton, N.Y. Dedication of Binghamton’s New Water 
Filtration Project. Water & Sewage Works v 107 n 7 July 
1960 p 262-4. 20 mgd filtration plant comprises 30-mgd ca- 
pacity station for intake from Susquehanna river; intake 
station contains four mixed flow pumps and fifth for filter 
backwash; bar rack, traveling mesh screen flocculation and 
sedimentation are provided to condition water for filtration ; 
filter building contains 10 rapid sand filters of 2-mgd capacity 
each, facilities for pre- and post-chlorination, and chlorine 
dioxide generating equipment. 


Burlington, Vt. Burlington Water Quality and Treatment-Plant 
Operation, E.L.TRACY. New England Water Works Assn—J 
v 74 n 2 June 1960 p 113-23. 3.5 mgd plant has new intake 
structure for 24 in. line in 60 ft depth in Lake Champlain; 
discussion of treatment methods; it is concluded that uni- 
formly clear, excellent water from this intake does not need 
alum coagulation treatment. 


Cathodic Protection. Cathodic Protection of Water Treatment 
Plants, F.O.WATERS. Corrosion v 16 n 10 Oct 1960 p 95-8. 
Discussion limited to corrosion difficulties in chemical treat- 
ment basins of San Diego’s Alvarado Filtration Plant; prob- 
lems encountered in installation, testing and operation of 
cathodic protection for rapid sand and pressure type filters; 
6-yr operating experience indicates value of cathodic protec- 
tion in both types of treatment plants. 


Charlotte, N.C. Water Purification Plant for Charlotte, N.C., 
G.S.RAWLINS. Civ Eng (NY) v 30 n 4 Apr 1960 p 41-3. New 
Hoskins plant provides additional 12 mgd for city; remotely 
controlled pumping station provides raw water fr>m Mountain 
Island Reservoir to plant; plant comprises two flash mixing 
basins, two parallel sedimentation basins, battery of four rapid 
pr filters, and 5 MM gal underground clear well; chemical 
eeding. 


Chemical Feeders. See Water Treatment Plants—Instruments. 


Chicago, Ill. Progress in Construction of Chicago’s Central 
District Filtration Plant, F.G.GORDON, G.S.SALTER. 
AWWA—J v 51 n 9 Sept 1959 p 1132-40. Recent progress is 
illustrated by photographs; plant is being built within 61l-acre 
cofferdam on Chicago’s lake front north of Navy Pier; it will 
have nominal capacity of 960 mgd based on filter rating of 
2 gpm/sq ft; design will permit operation at filter rate of 
3.5 gpm/sq ft, or equivalent of plant capacity of 1680 med. 


Control. See Water Treatment Plants—Instruments; Water 
Works—Control. 


Dayton, Ohio. Dayton, Ohio Recalecines Water Softeni 
Water & Sewage Works v 107 n 4 Apr 1960 p 1a Gee 
self-liquidating recalcination plant eliminates sludge disposal 
sites ; plant can produce 150 tpd of pebble quicklime; sludge 
is hauled in water, recarbonated, clarified, resuspended, thick- 
ae picts ang at 2000 F; calcination occurs in inclined 
iln; production rates permit sale of lim q - 
nities; photographs show plant facilities. iP tA a ae 


Decatur, Ala. Decatur, Alabama’s Water Sys 
MORE. Water & Sewage Works v 107 n 7 Suir sey CBee, 
Features of 12 mgd plant are modern chemical feeders rapid 
mixers, mechanical flocculators, filter bed wash agitators 
indicating and recording gages for all tanks, chlorine residual 
recorders, and good laboratory equipment. ; 


WATER TREATMENT PLANTS—Continued 

Instruments. Electrically Controlled Butterfly Valve Extends 
Filter Plant Life, R.M.HARWOOD, H.HAW. Water Works 
Eng yv 112 n 11 Nov 1959 p 998-1000. Control system of 35 
rapid sand filters at Flint, Mich; to obtain uniform back-wash 
cycle and to give longer filter media life, all electric control 
system was installed; 110 v single phase current for control 
circuit and 440 v 3-phase motor operator for valves; cost of 
valve installation and controls. 

Investigation of Liquid-Alum Flow Measurement, K.F. 
KNOWLTON, R.H.BABCOCK. Water & Sewage Works v 107 
n 5 May 1960 p 189-92. Use of wide range pneumatic system 
for automatic control and remote recording of liquid-alum at 
Beverly, Mass, water treatment plant; description of special 
d/p cell transmitter in which differential pressure of passing 
alum syrup is measured and turned into pneumatic signal ; 
use of various size orifices; control is achieved by pH instru- 
ment, conductivity instrument, or manually. 

Liquid Chemical Feeders, V.W.LANGWORTHY. Water & 
Sewage Works v 107 n 3 Mar 1960 p 124-5. Feeding of chemi- 
cals in dry form, with its basic advantages, is being utilized 
more and more by water works engineers; review of funda- 
mentals of feeding liquids and slurries; gravity and pressure 
feed: calculation of capacity; automatic feeding proportionally 
paced to flow of water to be treated; design considerations. 


Push Button Chemical Feeders, Water & Sewage Works v 
107 n 5 May 1960 p 204-6. At Philadelphia’s new Torresdale 
Water Treatment Plant, all chemical feeders utilize pneuma- 
tic instrumentation to permit complete automation; descrip- 
tion of equipment and method for feeding liquid alum, dry 
alum, quicklime, and carbon slurry. 


Simple Automatic pH Control Device for Treatment Plants, 
W.B.MURRAY. AWWA—J v 51 n 10 Oct 1959 p 1318-24. 
Inexpensive electronic controller for pH adjustment on_fin- 
ished water for correcting corrosive tendency water may have 
acquired during treatment; controller operates on basis of 
proportional and floating controls; description of operation 
and circuit diagram of apparatus. 


Los Angeles, Calif. Reclaiming Los Angeles River, N.M. 
IMBERTSON. Water Works Eng v 112 n 12 Dee 1959 p 
1089-91, 1106, 1113. Hitherto useless turbid water of Los 
Angeles river is cleaned by use of “Separan”’ artificial floceu- 
lating chemical which will preclarify water and prevent rapid 
clogging of recharge basins; even flood flows will be saved by 
use of deflatable-inflatable rubber dam; funnels feed Separan 
into two 1200-gal tanks where it is thoroughly mixed by air 
agitation. 

Miami, Fla. Lime Recovery Pays in Miami, C.F.WERTZ. Am 
City v 75 n 5 May 1960 p 93-5. Recalcining plant has design 
capacity of 80 tons of quicklime/day, enough for treatment 
of 97 mgd; thickening of sludge pumped from clarifiers takes 
place in two tanks, each 32 ft in diam by 15 ft deep, equipped 
with Hardinge thickener mechanism; 40x60 in. Bird dehy- 
drating centrifuges; 714% ft inside diam by 230 ft long rotary 
kiln is oil fueled, consuming 55 gal oil per ton of lime pro- 
duced; $200,000 saving per year. 


Middleton Pond, Mass. Pilot Plant for Water Treatment and 
Its Operation at Middleton Pond, Massachusetts, W.B.DAVIS, 
H.J.STEINHURST. New England Water Works Assn—J v 
74 n 2 June 1960 p 124-42. Flexible pilot plant, made of trans- 
parent lucite plastic, and comprising flocculation, sedimenta- 
tion, and sand filtration, is providing complete treatment for 
5 gpm; it is used to study design performance for plants not 

exceeding 10 mgd; results of study at Middleton Pond are 

given; it was found that highly colored waters can be treated 
without filtration, by coagulation and sedimentation only. 


Midland, Mich. Design and Operation of Midland Treatment 
Plant, J.C.'SEELEY, C.A.FROMAN. AWWA—J v 52 n 4 Apr 
1960 p 449-60. 8 mgd plant comprises two 18.75 ft deep 55 ft 
diam reinforced concrete pretreatment tanks; lime, fluoride, 
chlorine, and ferric sulphate used as coagulants; rapid sand 
filters surround tanks; 4 million gal reinforced concrete 
storage reservoir and three 5 mgd and one 3 mgd deep well 
high service turbine pumps included; startup and operation. 


Omaha, Neb. “Hardness Reduction” by Blending Softened wi 
Unsoftened Water, J.L.GERLY, J.V-ERDEL Water Wore 
Eng v 113 n 7 July 1960 p 628-31, 669. New system used at 
140 mgd treatment plant of Omaha, Neb, is modified cross 
between original clarification-filtration process and conven- 
tional water softening facility ; new method controls mineral 
hardness, alkalinity, calcium hardness, magnesium concen- 
tration, and adjustment of pH; added features include sedi- 
mentation solids contact, and mixing basins, diesel generator 
50 med electric pump, and 25 mg reservoir. ‘ 


Ontario. Back-Washing in Filter Plant That Is Able Shi 
for Itself. Water Works Eng v 113 n 6 June 1960 i nena 
587. Fully automated water filtration plant is capable of sup- 
plying 8 mgd to six Ontario municipalities and two giant 
food canning industries; automatie initiation and control of 
back-washing of filters; loss-of-head triggers washing; all 
functions in filtration plant, such as opening valves feeding 
chemicals and starting and stopping pumps is automatic ; 30 


ft long, 7 ft high control panel of gr i i i 
‘ f graphie t 
representation of whole filter plant hace tM Ns yet cteg 
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Pella, Iowa. Pella’s Built-to-Order Water Plant, E.B.SCHREI- 
NER. Am City v 75 n 6 June 1960 p 161, 163, 165. Ranch type 
building houses 1 mgd treatment plant for iron removal and 
zeolite softening under gravity flow fom 0 to 1000 gpm with 
automatic operation, using anhydrous ammonia instead of 
caustic soda for pH control; three 8 by 14 ft rapid sand 
filters are installed; operating features. 


Philadelphia, Pa. Torresdale, Push Button Plant. Water & Sew- 
age Works v 106 n 11 Nov 1959 p 461-3; see also Water 
Works Eng v 112 n 11 Nov 1959 p 988-94. New 282 mgd 
plant consists of preliminary treatment building for applica- 
tion of chemicals to raw water, rapid mixing and slow 
mixing basins, four huge sedimentation basins, 414 acre 
filter building, and post treatment building for final applica- 
tion of chemicals; plant occupies only 10 acres compared with 
60 acre site for filters of old plant. 


Faler Plants. See Water Treatment Plants—Middleton Pond, 
ass. 


Salida, Colo. ‘Nonstandard’ Design and Bidding Cut Filter 
Plant Costs $100,000, V.A.VASEEN. Water Works Eng v 113 
n 3 Mar 1960 p 192-5. Features of filtration plant for 6000 
population of Salida, Colo, are: ranch type single story filter 
plant instead of multiple level structure, in-line filter cells 
located against plant outer wall to expedite connection of 
future filter units, installation of short lengths of filter water 
lines and concrete ducting to reduce piping and valves, and 
use of precast concrete building members; underwater lights in 
filters; storage tank controls operations. 


San Jose, Calif. San Jose Installs New 5-Mgd Automatic 
Filtration Plant. Eng News-Rec v 164 n 19 May 12 1960 p 
32-4. Plant is believed to be first fully automatic diatomaceous- 
earth filter to be operated on public water supply system; 
structure of filter; automatic back-wash prevents clogging; 
filter removes 90-98% of bacteria and so reduces required 
chlorination by 90%. 


Shreveport, La. Improved Entry to Transfer Line in Primary 
Sedimentation Basin, A.A.HIRSCH. AWWA—J v 52 n 4 Apr 
1960 p 461-5. Relocation of entrance of 16 in. auxiliary trans- 
fer line at Shreveport, La, treatment plant, from unshielded 
position to screened position behind orifice wall at effluent 
end of east basin eliminated carryover of alum floc to west 
basin, thus improving clarity of applied water on filters; 
better lime dispersion was provided by creation of whirlpool 
where suspension was added; streamlining bell ends of pipe 
with glass-fibered polyester resin filler. 

Soviet Union. Russian Water Supply and Treatment Practices, 
V.J.CALISE, W.A.HOMER. ASCE—Proc v 86 (J Sanitary 
Eng Div) n SA2 Mar 1960 pt 1 Paper n 2407 p 1-14. Survey 
of facilities in Russia and Eastern Europe with emphasis on 
municipal treatment practices and supplies; technical litera- 
ture and reports from visitors to Russia provided main 
sources of information. 


Valves. See Water Treatment Plants—Instruments. 


WATER TUNNELS. See Hydraulic Laboratories; Ship Models 
—Tanks. 

WATER TURBINES. See Hydraulic Turbines. 

WATER WELLS 

See also Flow of Water—Underground. 

Borehole Geophysical Methods for Analyzing Specifie Ca- 
pacity of Multiaquifer Wells, G.D.BENNETT, E.P.PETTEN, 
Jr. US Geol Survey—Water-Supply Paper n 1536-A 1960 
25 p. Conventional well-logging techniques, combined with 
measurements of flow velocity in borehole provides information 
on discharge-drawdown characteristics of several aquifers 
penetrated by well; use of electrolytic or radioactive tracers. 


Cementing Water Wells, B.D.BROWN. Pub Works v 90 n 
9 Sept 1959 p 99-100. Techniques and materials which aid 
in obtaining maximum control of isolating producing zone; 
isolation is desirable to protect water-bearing formation from 
contamination from strata or from surface; techniques in- 
clude two-plug system, plunger type receptacle, and continuous 
method; materials used are portland cement, bentonite, poz- 
zolans, perlite, diatomaceous earth, and gilsonite. 


Drawdown Due to Pumping from Unconfined Aquifer, R.E. 
GLOVER, M.W.BITTINGER. ASCE—Proc v 86 (J Irrigation 
& Drainage Div) n IR3 Sept 1960 pt 1 paper 2594 p 63-70. 
First approximation treatments of drawdown pattern about 
pumped well in unconfined aquifer are based upon assumption 
that drawdown does not alter transmissibility of aquifer; 
second approximation is developed in this paper which ac- 
counts for reduction of transmissibility by drawdown. 


Flow to Eccentric Well in Leaky Circular Aquifer, M.S. 
HANTUSH, C.E.JACOB. J Geophysical Research v 65 n 10 
Oct 1960 p 3425-31. Solutions are obtained for both steady 
and nonsteady flow to well eccentrically placed in leaky 
circular aquifer; two external boundary conditions are 
considered: constant head and zero flux; well is idealized 
mathematically as sink; relationship between specific capacity 
and eccentricity is shown graphically for one set of param- 
eters and compared with same relationship for nonleaky 
aquifers. 


WATER WELLS—Continued 


Horizontalfilterrohrbrunnen, die moderne Grundwasser- 
gewinnung fuer Industrie und Grosstadt, E.P.NEMECEK. 
Gas-Wasser-Waerme v 13 n 11, 12 Nov 1959 p 244-54, Dec 
p 287-96, v 14 n 1 Jan 1960 p 6-15. Horizontal filter well, 
modern method of recovering groundwater for industry and 
municipality ; efficiency of vertical water well compared with 
horizontal filter well; investigation illustrated by electric 
model studies. 


Kutszurok es hidraulikai vizsgalatuk, G.OLLOS. Vizugyi 
Kozlemenyek v 83 n 1 1960 p 33-60. Hydraulics of well 
filters; hydraulic phenomena taking place during upward 
passage of water through filter tube of wells and problems 
related to arrangement of well filters; factors of filter resist- 
ance and soil resistance; equation for soil resistance; contrac- 
tion coefficient of filter appertures; design of filters by con- 
sidering chemical effects of water and process of clogging; 
eaves of gravel filled, gravel pack, fabric, and clay-tile 
filters. 


O raschete odinochnykh nesovershennykh skvazhin v bezna- 
pornom gorizonte, V.A.LNEPOMNYASHCHII. Razvedka i Okh- 
rana Nedr v 25 n 10 Oct 1959 p 47-9. Calculation of single 
imperfect wells in nonartesian horizon; limits of possible 
application of Forhheimer formula; graphs demonstrating de- 
pendence of output of well on lowering of groundwater level. 


Performance Records of Radial Collector Wells in Ohio 
River Valley, H.K.GIDLEY, J.H.MILLAR. AWWA—J v 52 
n 9 Sept 1960 p 1206-10. 24 radial collector wells have been 
successfully used for extraction of water from unconsolidated 
deposits in Ohio River Valley in West Virginia; accurate 
predictions on initial well yield at specific locations were 
determined in advance by hydrologic studies; table shows 
mineral characteristics of water from wells; decline of yield 
and its causes; restoration of well capacity was not attempted. 


Recommended Water Well Construction and Sealing Stand- 
ards, Mendocino County. California. Dept Water Resources— 
Div Water Resources Planning—Bul n 62 Nov 1958 60 p, 11 
maps. Major groundwater basins; geologic formations include 
igneous, metamorphic, and sedimentary rocks of pre-Cretaceous 
to Recent age; general water quality and classification of 
waters; well locations and construction practices; construc- 
tion standards concerning location, casing, sealing off strata, 
surface protection, disinfection, and pump lubrication; seal- 
ing standards; well data; mineral analyses of surface and 
groundwater. 


Record of Wells in Nassau County, N.Y. New York, Dept 
Conservation—Water Power & Control Commission—Bul GW- 
39 1958 (Supp 2) 308 p, 1 map. Well logs and descriptive 
notes; list of reports dealing with groundwater conditions ; 
location of wells. 


Record of Wells in Ruskin Area of Hillsborough County, 
Florida, H.M.PEEK. Florida Geol Survey—Information Cir 
n 22 1959 85 p, 1 plate. Tables of well records based on latitude 
and longitude, ownership, driller, year of completion, depth, 
diameter, principal water bearing formation, water level, 
date of measurement, yield, chloride content, temperature, and 
use of water. 


“Shock Treatment” Revives Wells, J.B.KELLY, C.R.JEN- 
SEN, E.H.GRAS. Water Works Eng v 113 n 2 Feb 1960 
p 118-20. “Hydro-Sonic’’ redevelopment process is designed to 
remove certain types of flow restrictions in wells; process 
is performed by placing small explosive charges on wire at 
ealeulated distances apart and detonating them in special de- 
layed time-sequency by means of electrical charge from 
surface; data on improvement by treatment in 35 yr old 
wells at El Paso, Tex. 


Survey and Analysis of Well Stimulation Performance, L. 
KOENIG. AWWA—J v 52 n 3 Mar 1960 p 338-50. Results of 
study of 870 well stimulation cases in 141 counties of 24 
states; for all types of treatment in all types of formations 
median ratio indicated 97% improvement over specific capacity 
immediately before treatment, and 20% improvement over 
original production of well; treatment failures amounted to 
11%; success has been greater in consolidated than in un- 
consolidated formations. 


Water Well Stimulation by Hydro-Sonic Redevelopment is 
Fully Adopted Technique, R.M.EBAUGH. Western City v 35 
n 9 Sept 1959 p 54, 56. Hydro-sonie method incorporates use 
of vibratory explosives; small amounts of explosives are 
spaced and detonated in time and distance producing shock 
wave which disintegrates ultimately into sound wave, break- 
ing any deposition or incrustation in well’s perforations; 
operation also cleans surrounding formation. 


Zur Berechnung von Brunnengruppen, H.G.HUMMBEL. Dres- 
den. Technische Hochschule—Wissenschaftliche Zeit v 9 n 2 
1959-60 p 363-9. Calculation of well fields; known methods of 
yield calculations, based on Darcy’s law of laminar flow, 
give inaccurate results and/or require lengthy calculations ; 
new simple and accurate calculation method is presented, which 
determines yield values of one outer well and considers in- 
fluence of others successively; factors are diameter and 
influence radius of well, aquifer capacity, soil permeability, 
friction loss, and rate of sinking of aquifer level. 
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WATER WORKS—Continued 
some especially designed instruments to measure, control, 


WATER WELLS—Continued 
Drilling. Application of Rotary Drilling to Water Wells, W.A. 


McELLHINEY. AWWA—J v 52 n 3 Mar 1960 p 351-5. Equip- 
ment designed especially for water wells; use of reverse 
rotary drilling; rotary drilling reduces costs_ of test hole 
work and large-bore gravel-packed wells; experimental use of 
rotary equipment in deep sandstone; aspects of depth and 
hole size. 


Levels. See Seismology. 
Maintenance and Repair. See Cameras—Underground. 
Pollution. See Water Pollution. 


WATER WHEEL GENERATORS. See Electric Generators— 
Water Wheel. 


WATER WORKS 


See also Municipal Engineering; Pumping Plants; Reser- 
voirs. 

Architectural Treatment for Water Utility Structures, R. 
HARRISON, P.M.EMERY. AWWA—J v 52 n 2 Feb 1960 p 
180-90. Savings by proper selection of building materials; 
appearance of buildings; architecture of interiors, windows, 
and staircases; several Canadian and United States structures 
are illustrated; novel water tank design. 


How Water Utilities are Meeting Impact of Metropolitan 
Growth, K.H.WALKER. Water Works Eng v 113 n 5 May 
1960 p 412-16, 492. Results of survey in central city water 
systems; tables comprise data covering nature of municipality, 
population served, and problems to be solved. 


Long-Range Planning by Water Utilities, E.W.STEEL. 
AWWA—J v 52 n 1 Jan 1960 p 13-18. Long range planning 
is rather neglected by utilities; paper discusses reasons for 
such planning, period of time to be covered by plan, and 
influencing factors. 


Water Supply Progress in 1959, C.F.WERTZ, Water & 
Sewage Works v 107 n 1 Jan 1960 p 1-10. Review of impor- 
tant major plant developments in fields of instrumentation, 
design, process, and engineering throughout United States. 


Alaska. See Water Works—Cold Weather Problems. 
Automatic Control. See Water Works—Control. 


Cold Weather Problems. “Ice Water’? on Tap for The Arctic, 
J:A.ANDEREGG, G.L.HUBBS, E.R.EATON. Water Works 
Eng v 113 n 7 July 1960 p 622-4, 666. Experimental method 
developed by Arctic Health Research Center at Anchorage, 
Alaska, whereby small water supply lines from lakes and 
streams may be kept usable in subzero weather; method uses 
air lock device which clears water from supply line by com- 
pressed air after each pumping; use of submerged pump and 
heated reservoir. 


Communication Systems. See also Water Works-—Control. 


Waterworks Move Toward Automation, L.G.SANDS. Pub 
Works v 90 n 11 Nov 1959 p 114-19. Installation of elaborate 
electronic system that will automatically transmit information 
from 94 points in water system of Philadelphia, Pa to 8 key 
locations; combination of microwave radio relay system with 
control and telemetering facilities; conversion of one-way 
radio link to two-way system by duplication of receiving and 
transmitting equipment at each terminal. 


Construction. See Public Works. 
Control. See also Pumping Plants—Control. 


Audio Tone Telemetering Links 35-Square-Mile Service Area, 
C.C.WEDEMEYER. Water Works Eng v 113 n 1 Jan 1960 p 
34-5. Use of Femco “‘audio tone’”’ system to control conditions 
in water reservoirs and tanks; system consists of oscillator 
at each transmitting point to generate specific frequency within 
audio range, and corresponding series of tone filters at receiv- 
ing point; because each filter “‘hears’” only specific frequency 
to which it is tuned, signals from number of tanks can be 
transmitted. 


Automation of Modern Water Works—How “Sophisticated” 
Should It Be? R.R.KENNEDY. Water Works Eng v 113 n 1 
Jan 1960 p 40, 54. Criteria for automation and _ technical 
limitations; checklist for designers and managers of water 
works to determine whether automation is necessary and 
feasible, and what kind of automation is suitable. 


Control Center for Milwaukee’s Water Works, A.L.VINK, 
A.RYNDERS. Pub Works v 90 n 10 Oct 1959 p 104-9, 152, 154. 
New system at Milwaukee Water Works measures 27 critical 
pressures, flows, and water storage levels at 12 widely 
separated stations, telemeters information over telephone 
lines to central operations center, and records it automatically 
by typewriter; instrumentation in center and at each station. 


Controlled Storage to Meet Peaks, L.E.AYRES. Water 
Works Eng v 112 n 7 July 1959 p 626-7. Controlled storage is 
ground storage that may be pumped to system in amounts nec- 
essary to meet varying demands; usefulness of elevated stor- 
age; pump and valve controls; controlled storage of new 
North Campus of University of Michigan, of Oakland County 


Water Works, and of Six-County Water Works, Detroit, are 
described. 


Instrumentation in Water Works, P.L.VOELKER. Water & 
Sewage Werks v 106 n 9 Sept p 367-71. Some standard and 


and record information on supply, treatment and distribution ; 
table shows most common applications of such instruments 
in water works. 


Design. Design of Small Water Systems, J.A-SALVATO, Jr. 


Pub Works v 91 n 5 May 1960 p 109-33. Design of small 
plants has to be adjusted to limited skill normally available 
to operate such plants; tables show estimated water consump- 
tion at different types of establishments; evaluation of water 
resource: treatment and filtration requirements; selection and 
design of treatment facilities; design features of slow and 
rapid sand filters; diatomite filters ; design of distribution 
systems; standards; pipe size determination. 35 refs. 


Electric Equipment. Use of Capacitors in Water and Sewage 


Plants, E.O.POTTHOFF. Water & Sewage Works v 106 n iT; 
8 July 1959 p 298-301, Aug p 351-3. July: Causes of lagging 
current which incurs higher electric power costs ; method used 
to eliminate or alleviate this condition. Aug: Selection and 
application of capacitors and economics of their installation ; 
installation program discussed. 


Hong Kong. Augmentation of Water Supply of Hong Kong, 


G.A.R.SHEPPARD. Engineer v 209 n 5448 June 24 1960 p 
1059-60. Feature of Shek Pik reservoir scheme on Lan Tao 
Island is twin 30-in. diam pipeline to be laid in sea-bed 
between Silvermine Bay and Sandy Bay, Hong Kong; pipe 
will be of % in. steel, lined with epoxy resin, sheathed with 
resin bonded glass fiber and enamel, and cased in concrete; 
Plover Cove scheme calls for dams to create salt water lakes 
to be pumped out and filled with fresh water; atomic power 
for seawater distillation is considered. Abstract of paper 
before Instn Civ Engrs. 


Instruments. See Flow Meters; Water Works—Control. 
Intakes. Design and Installation of Intakes for Canadian Sup- 


vlies, J.W.ARGO. AWWA—J v 52 n 1 Jan 1960 p 88-96. 
Problems of several Canadian intake constructions; aspects 
of location, capacity, possible hazards, suction wells, screens, 
and problems of large intakes; cost considerations. 


Valveless Draw-Off Tower, G.SMETHURST. Instn Water 
Engrs—J v 14 n 1 Feb 1960 p 59-63. In unusual draw-off 
tower, system of siphons, controlled by injected air, will 
replace conventional valves in reservoir of Liverpool, Great 
Britain, water works; in 1:11 scale model tests, operation of 
tower with 5 individually controllable siphon chambers, was 
satisfactory ; intake tower may be used in future as source for 
hydroelectric power production. 


Los Angeles. See Dams, Movable. 


Luxembourg. L’automation dans les installations d’alimentation 


en eau, M.T.SUNNEN. Revue Technique Luxembourgeoise v 
52 n 2 Apr-June 1960 p 93-6. Automation in water supply 
installations; examples of automatic devices employed ad- 
vantageously for chlorination, control of water quality, in 
pumping plants, ete. 


Miami, Fla. Miami’s Master Water Plan for Current and 


Future Water Needs, C.F.WERTZ, G.SLOAN, D.B.PRESTON. 
Water & Sewage Works v 107 n 5 May 1960 p 173-83. 100 ft 
deep wells in porous limestone yield large volumes of water: 
planning of future well fields; two treatment plants of 100 
and 60 mgd capacity; treatment consists basically of lime 
softening and color removal; pumping plants and distribution 
systems ; stage development of water supply facilities because 
eters area growth; drainage systems to prevent salt water 
intrusion. 


Milwaukee, Wis. Making Milwaukee’s System Work “Harder” 


to Meet Metro Demands, A.RYNDERS. Water Works Eng v 
113 n 5 May 1960 p 424-5. New South Side treatment plant 
expected to be operational in 1962, will be of 100 mgd capacity ; 
in meantime, existing facilities have been modernized to secure 
supply until 1962; use of mobile booster stations; new 
control center for three existing systems. 


Philadelphia, Pa. See Water Works—Communication Systems. 
Portland, Ore. Six Billion Gallons for $2,834,548, H.K.ANDER- 


SON. Water Works Eng v 113 n 4 Apr 1960 p 284-7. New 
project at Portland, Ore, includes rolled earthfill Bull Run 
Dam No. 2, two intake towers, spillway isolated from dam, 
1000 ft long 17 ft diam diversion tunnel, and 1500 ft long 
9 ft diam water intake tunnel; model studies were used in 
design ; spillway model was constructed to scale of 1 to 50 using 


exclusively Froude’s model law; old Bull Run Dam No, 1 is 
also described, 


Pumps. See Pumping Plants; Pumps. 
Radio Communication. See Water Works—Control. 
Rate Making. Principles of Rate Making for Publicly Owned 


Utilities, S.S.BBAXTER. AWWA—J v 52 n 10 Oct 1960 p 
1239-43. Principle of demand rates is explained; extra rates 
paid by customer for peak consumption; portable demand 
meters were used for preliminary testing of system: descrip- 
tion of consumer demand-meters purchased by utility and 
rented by customers; meters comprise clock that can be set 
for various demand periods with punched tape to summarize 
registration of flow; central recording equipment for group 
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WATER WORKS—Continued 


of demand meters; metering of seasonal peak demand for air 
conditioners. 


Role of Price in Allocation of Water Resources, L.G. 
HINES. ASCE—Proc v 86 (J Sanitary Eng Div) n SA1 Jan 
1960 pt ub Paper n 2343 p 15-28. Examination of price-cost 
function in allocation and utilization of water resources in 
United States; analysis of market valuation process, factors 
affecting determination of municipal water rates, and shifts 
of costs that result from different water uses. 


San_ Francisco, Calif. San Francisco’s Water Supply, J.H. 
TURNER. AWWA—ZJ v 51 n 9 Sept 1959 p 1061-78. Develop- 
ing of streams in Sierra Mountains to provide water and 
power for San Francisco; two power plants of 82,000 kw are 
in operation; new 131,500 kw plant is under construction, 
and one of 67,500 kw is in planning stage; construction of 
O’Shaughnessy and Eleanor Creek arch dams; water depart- 
ment system and divisions; distribution system and storage; 
treatment facilities. 


Saskatchewan. Water Supply and Sewage at Uranium City, 
H.P.KLASSEN. Eng J v 43 n 9 Sept 1960 p 61-5. Problems in 
providing water and sewerage system in precambrian regions, 
for Uranium City of 6000 population; lack of authentic data, 
transportation problems, and climatic conditions; single pipe 
recirculating system with three separate loops; calculation of 
heat losses in loops and factors affecting this loss; twin river 
intakes with pumping plant supply water to heating and 
recirculation station; water and sewer mains are laid in com- 
mon trench and are heated by electric cable. 


Singapore. Waterworks of Singapore City Council, C.M. 
WHEELER. New Zealand Eng v 15 n 4 Apr 15 1960 p 122-8. 
Water works of 90 mgd capacity will be completed in 1960 
but ultimate capacity will be 120 mgd; intake structure is in 
sluggish, muddy stream in jungle-covered swampland; de- 
scription of sedimentation tanks, flocculators, chemical treat- 
ment, sand filters, and pumping facilities; mains range from 
15 in. to 60 in. diam concrete lined welded steel mains. 


Springfield, Mass. Parallel Operation of Municipal Water Sup- 
ply and Electric Utility, P.C_KARALEKAS. AWWA—J v 51 
n 10 Oct 1959 p 1202-10. Water works uses same reservoir as 
water resource which is used also for power generation; 60 
mgd water filtration plant consists of gravity type slow sand 
filters; all water for city supply passes through turbines at 
powerhouse; three turbines operating at 420-ft effective head 
produce 33,000 kw; legal aspects; economic considerations. 

Telemetering. See Water Works—Communication Systems; Wa- 
ter Works—Control. 


Unaccounted for Water. Leak Surveys and Control of Unac- 
counted-for Water. AWWA—J v 52 n 4 Apr 1960 p 442-8. 
Two related papers describe survey program, work of sonic 
survey crews, and control measures; papers are: Program 
at Baltimore, K.H.SCHAMBERGER, 442-6; Practices in Dis- 
trict of Columbia, R.L.ORNDORFF, 446-8. 


Washington, D.C. Tapping the Potomac, R.J.McLEOD. Pub 
Works v 91 n 4 Apr 1960 p 79-81. Design of new Potomac 
Filtration Plant provides for raw water intake from natural 
flow of river; plant will have 30 mgd capacity in first stage 
which will be increased, in subsequent stages, to 120 mgd; 
present work includes intake structure, 60 in. raw water 
suction lines, traveling water screens, raw water pumping 
station, treatment plant, filtered water pumping station, and 
filtered water storage reservoir. 


Waxahachie, Tex. Surface Supply + Water Security, H.R. YUNG- 
MEYER. Am City v 75 n 3 Mar 1960 p 155, 157, 159, 161. 
Waxahachie, Tex, changed its well supply to surface supply 
by impounding 13,500 acre-ft reservoir; new treatment plant 
of 2.5 mgd comprises Dorrco Clariflocculator, rapid sand 
filtration, telemetering and central control; carbon treatment ; 
copper sulphate treatment of lake; for auxiliary supply, and 
for case of emergency by atomic attack 0.75 mg storage tank 
was constructed and better old wells were retained. 


West Germany. Die Bodenseewasserversorgung, R.MIEHLICH, 
P.FELLE, G.KRAUS. Siemens Zeit v 34 n 1 Jan 1960 p 1-8. 
Lake Constance water supply system for Stuttgart and 
adjacent areas; water is pumped via lake pumping station and 
purification and booster plant to high level storage tank 
2460 ft above sea level; from there it flows over 98 mi gradient 
to consumers; electric equipment of pumping stations, tele- 
metering, supervisory remote control, and telephone systems. 


Wichita, Kan. Wichita’s Water Works in Transition, R.H.HESS, 
M.F.WEST. Am City v 75 n 7 July 1960 p 100-2. Development 
of present works comprising 88 wells and treatment plant of 
112 mgd; description of six story chemical handling building, 
with Draceco pneumatic conveyors and four 300-ton chemical 
storage tanks, and aeration building 287 ft long, 50 ft wide 
and 22 ft high, erected over sedimentation basins; use of 
rapid sand filters; two sedimentation basins have 15 million 
gal capacity; planning of 60 mgd multipurpose reservoir. 


Winnipeg. Aqueduct and Pumping Station for Greater Win- 
nipeg, N.S.BUBBIS, R.C.SOMMERVILLE. Eng J v 43 n 8 
Aug 1960 p 43-52. Construction of addition to 40 yr old 97 
mi long aqueduct of 85 mgd capacity; laying of 66 in. diam 
pipe line to deliver ultimately 50 mgd to new reservoir, by 
later installation of booster pumping station; use of modern 


WATER WORKS—Continued 


prestressed concrete pressure pipe with embedded continuous 
water tight steel cylinder which utilizes steel ring and rubber 
gasket joint, permitting some movement of pipe; Red river 
tunnel crossing, and low lift pumping station at Indian Bay. 

WATER WORKS ENGINEERING. See Dams; Irrigation; 
Pumping Plants; Reservoirs; Sanitary Engineering; Sewage 
Treatment Plants; Water Resources; Water Treatment; Water 
Works; Watersheds. 


WATERPROOFING. See Asphalt; Bituminous Materials; Brick 
—Waterproofing; Buildings—Waterproofing. 
WATERSHEDS 


See also Flood Control; Floods; Rain and Rainfall; River 
Basin Projects; Runoff; Snow Surveys; Soils—Moisture; 
Tennessee Valley Authority; Water Resources. 


Forested Municipal Watersheds in Northeast, H.W.LULL. 
J Forestry v 58 n 2 Feb 1960 p 83-6. Results of survey of 339 
watershed-reservoir forests in ten northeastern states; prin- 
cipal function of 844,525 acres of forests is to provide high 
quality water and protect shorelines of impounding reservoirs ; 
additional knowledge needed to permit management of water 
yield through forest treatment. 


Method of Determining Average Watershed Precipitation, 
V.I.MYERS. Am Soe Agric Engrs—Trans v 2 n 1 1959 p 
82-3. Mathematical method presented for determining average 
watershed precipitation regardless of irregularity of typog- 
raphy; can be used to analyze several storms on same water- 
area using same precipitation stations throughout period of 
study. 


Selecting Water Year for Small Agricultural Watersheds, 
D.L.BRAKENSIEK. Am Soc Agric Engrs—Trans v 2 n 
1959 p 5-8, 10. Objective procedure for defining optimum 
water year presented using data gathered in Coshocton, Ohio; 
linear correlation coefficient is similar to utilization of exten- 
sive soil moisture data in determining optimum water year; 
inclusion of optimum water year in prediction equation will 
increase its precision. 

Watershed Disturbance from Tractor and Skyline Crane 
Logging, D.D.WOOLDRIDGE. J Forestry v 58 n 5 May 1960 
p 369-72. In comparative study of logging methods, soil dis- 
turbance caused by Wyssen Skyline Crane was 4 of that 
caused by standard crawler tractor operation; other advan- 
tages are less damage in residual stand, and less road construc- 
tion needed; system feasible for harvesting timber in water- 
sheds and areas with erosive soil conditions or steep terrain. 


Watershed Management Research in Southeast, J.D.HEW- 
LETT, L.J.METZ. J Forestry v 58 n 4 Apr 1960 p 269-71. 
Long term records, accumulated at Coweeta Hydrologic Lab- 
oratory, used to check theories of forest water consumption, 
provide runoff estimates for neighboring areas, and suggest 
practical systems for municipal watershed management; 
current tests will determine effects on water yield of four 
types of vegetation; soil moisture and solar radiation meas- 
urements used. 


Watershed Research Needs and Probable Future Trends in 
Watershed Management, H.C.STOREY. J Forestry v 58 n 4 
Apr 1960 p 312-16. Applied and basie research needed in 
watershed research program; applied research involves re- 
habilitation studies, soil and water protection, and water 
yield improvement; basie research involves studies of precipita- 
tion, interception, infiltration and percolation, evaporation, 
transpiration, sublimation, stream flow, and soil processes ; 
coordinated, comprehensive research program needed. 


Arizona. Watershed Management Research in Arizona and 
New Mexico, H.G.REYNOLDS. J Forestry v 58 n 4 Apr 1960 
p 275-8. Low water yields and high rates of sedimentation 
characterize area; research by Forest Service is emphasizing 
water yields at higher elevations, coordinating watershed, 
timber, and range magagement, and reducing flood flows with 
sedimentation at lower elevations; improved management 
practices will permit better use of watersheds for expanding 
population. 


California. Research in Management of Snowpack watersheds 
for Water Yield Control, H.W.ANDERSON. J Forestry v 58 n 
4 Apr 1960 p 282-4. Research and tests conducted to deter- 
mine how forests can be harvested, and brushland and open 
land in area can be managed to improve water yield; studies 
include measurement of snow accumulation and melting, heat 
and radiation, basic wind measurements, and winter and 
summer water losses. 


Watershed Management Research in Southern California’s 
Brush Covered Mountains, J.D.SINCLAIR. J Forestry v 58 
n 4 Apr 1960 p 266-8. Wild fires, runoff, erosion, and floods 
are major problems; research at San Dimas Experimental 
Forest on effect of rainfall on brush-covered watersheds in 
terms of water yield and soil movement; research applied by 
management to increase water yields, and decrease floods 
and erosion; San Dimas flume (self-scouring stream gage), 
Colman fiber glass soil moisture instrument, and lysimeter 
used to measure streamflow, soil moisture, and water infiltra- 
tion. 


Colorado. Watershed Research on Fraser Experimental Forest, 
L.D.LOVE, B.C.GOODELL. J Forestry v 58 n 4 Apr 1960 
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p 272-4. Comparisons made among open field, stand of 
aspen, and of young lodgepole with respect to snow accumula- 
tion; study of relation between snow accumulation and size 
of forest openings; study of relations between daily snow-melt 
and meteorological factors lead to techniques for forecasting 
shape of hydrograph. 


Ohio. Evaluating Effect of Land Use on Stream Flow, D.L. 
BRAKENSIEK, C.R.AMERMAN. Agric Eng v 41 n 3 Mar 
1960 p 158-61, 167. Description of procedure to evaluate 
long-term trends in seasonal stream flow from watersheds at 
Coshocton, Ohio based on 20 yr of hydrologic records; change 
in stream flow by 1957 evaluated by utilizing computed time 
trend of assumed linear form over period of record; establish- 
ment of woodlot on former watershed reduced annual stream 
flow 5.32 in. by 19th yr; stream flow changes from cultivated 
land on 3 former watershed sites were reduced by 1 in. in 
same time. 


Tennessee Valley. Hydrologic Studies by Electronic Computers 
in TVA, W.M.SNYDER. ASCE—Proe v 86 (J Hydraulics Div) 
n HY2 pt 1 Feb 1960 Paper n 2362 p 1-10. Application of elec- 
tronic computers in TVA watershed studies; comprehensive 
multiple regression analysis program for IBM 704 computer is 
described; use in developing and studying hydrologic predic- 
tion equations; discussion of numeric results of fitting two 
equations to data. 


Watershed Improvement in Tennessee Valley, R.KIL- 
BOURNE. J Forestry v 58 n 4 Apr 1960 p 294-6. Review of 
improved conditions under resource development provisions of 
TVA Act; water control is based on system of 31 dams and 
reservoirs providing flood storage capacity during flood sea- 
sons, 650-mi navigation channel, and 15 billion kw-hr elec- 
tric power; erosion controlled by reforestation; fire control 
system developed; better forest management and logging prac- 
tices currently emphasized. 


Utah. Floods Controlled on Davis County Watersheds, G.W. 
CRADDOCK. J Forestry v 58 n 4 Apr 1960 p 291-3. Use of 
contour trenches to prevent floods by restoring control of rain- 
fall runoff on damaged head-water lands in Intermountain 
Region ; floods can be controlled at source by restoring capacity 
of watershed mantle to absorb and hold rainfall; control 
measures, including organized fire control, elimination of 
grazing, seeding on depleted sites, and contour trenches tested ; 
good results expected. 


Watersheds A and B—Study of Surface Runoff and Erosion 
in Subalpine Zone of Central Utah, R.O.MEEUWIG. J of 
Forestry v 58 n 7 July 1960 p 556-60. Detailed comparison 
of two watersheds under continuous study since 1912; observa- 
tions indicate that natural recovery of damaged area is very 
slow; restoration treatments, such as contour trenching and 
seeding, hasten recovery; minimum ground cover is essential 
to control surface runoff and erosion; controlled grazing is 
possible in restored areas. 

WATERWAY TRANSPORTATION 


See also Barges; Inland Waterways; Petroleum Gas, Lique- 
fied—Transportation; Ports and Harbors; Radar—Marine; 
Rivers; Transportation; Tugboats. 


Grain by Tanker, J.H.CLARKE. Inst Mar Engrs—Trans v 
72 n 5 May 1960 (Supp Sec) p i-v. Investigation, using 
British motor tanker Charlton Venus of 16,700 tons dw, into 
possibilities of carrying other type cargoes in oil tanker 
during periods of recession; information on requirements for 
retaining tanker classification, insurance, loading in United 
States, and ship preparation; feasibility, time and cost data 
for loading and discharge of several grain cargoes, between 
which ship carried wine and petroleum products in bulk. 


Recent Research in Maritime Transportation. Nat Research 
Council—Publ 592 1958 129 p. Proceedings of 2nd Symposium 
convened by Maritime Cargo Transportation Conference, Feb 
13 1958, Washington, DC: Maritime Administration Research 
Plans, C.R.DENISON, 1-6; Cargo Containerization, F.L. 
WELDON, 7-23; Search for Optimum Container Size, H.A. 
ABLETT, 24-38; Trailership Construction Costs and Operating 
Characteristics, N.R.FARMER, 39-79; Determining Compara- 
tive Economics of Nuclear Propulsion, F.B.GRAHAM, 80-90; 
System Approach to Effective Documentation, L.A.SELOGIB, 
91-110; Some Aspects of Comparison of Shipboard Cranes and 
Burtoning Gear in Service, A.W.FRIEDBERG, R.P.DEL- 
RICH, 111-29, 

Shipping Cargoes and Routes in 1970 and Consequences for 
Shipbuilding, A.S.SSVENDSEN. European Shipbldg v 8 n 5 
1959 p 96-101, 113. Discernible trends in categories of goods 
to be carried and in transport routes; tonnage demand and 
consequences for shipyards, as regards tankers, and ore, grain 
and coal carriers; trends in cost developments. 


WATERWAYS. See Canals; Inland Waterways; Ports and Har- 
bors; Rivers. 
WATT-HOUR METERS 


AEIC-EEI-NEMA Standards for Watthour Meter Sockets. 
Nat Elec Mfrs Assn—Publ n EI 17-1960 May 1960 18 p. 
Salient features of die-cast, stamped, ring and box or trough- 
type watthour meter sockets, rated at 200 amp or less and 
600 v or less, a-c, that are required to meet certain standards 


WATT-HOUR METERS—Continued 


of dimensions, design and workmanship to secure interchange- 
ability and good quality in watthour meter sockets for use 
with standard detachable-type watthour meters, demand meters, 
time switches, instruments and similar devices. 


Standards. Report of Joint Committee of Association of Edison 
Tiluminating Companies, Edison Electric Institute, and Na- 
tional Electrical Manufacturers Association on Meter Mount- 
ing and Test Equipment. AEIC-EEI-NEMA—Publ (EEI n 
MSJ-7, NEMA n EI 17-1960) May 1960 18 p. Standards cover 
salient features of die-cast, stamped, ring and box or trough- 
type watthour meter sockets, rated at 200 amp or less and 
600 v or less a-c that are required to meet certain standards 
of dimensions, design and workmanship in order to secure 
interchangeability and good quality in watthour meter sockets. 


Report of Joint Committee of Association of Edison Tlumi- 
nating Companies, Edison Electric Institute, and National 
Electrical Manufacturers Association on Watthour and _ De- 
mand Meters. ABIC-EEI-NEMA—Publ (EEI n MSJ-5, NEMA 
n BI 15-1960) May 1960 12 p. Standards cover class designa- 
tions, voltage and frequency ratings, scale values, demand 
intervals, multiplying constants, and other features of general 
service type thermal watt demand meters and watthour-thermal 
watt demand meters; it is suggested that ampere and volt- 
ampere demand meters follow applicable requirements so far 
as practicable. 


WATTMETERS 
See also Electric Measuring Instruments. 


AEIC-EEI-NEMA Standards for Thermal Demand Meters. 
Nat Elec Mfrs Assn—Publ n EI 15-1960 May 1960 12 p. Class 
designations, voltage and frequency ratings, scale values, 
demand intervals, multiplying constants, mounting dimensions, 
terminal arrangements, and other features of general service 
type thermal watt demand meters and watthour-thermal watt 
demand meters. 


Matching of Valves in Push-pull Arrangement Used in 
Electronic Wattmeters, A.B.,BHATTACHARYA. J Sci & Indus 
Research v 19A n 6 June 1960 p 260-4. In wattmeters, meas- 
uring power consumed in load cireuit at high or low fre- 
quencies, tubes should have identical transfer characteristics 
and possess same value of slope of transductance—grid voltage 
curve; first condition can be closely met by suitably unbalanc- 
ing resistances in plate circuit; second condition can be met 
exactly by adjusting resistances in plate circuit in case of 
triodes and in grid cireuit in case of pentodes. 


Resistive-Film Milliwattmeters for Frequency Bands 8.2- 
12.4 Ge/s, 12.4-18 Ge/s and 26.5-40 Ge/s, ILLEMCO, B.ROGAL. 
Instn Elec Engrs—Proec v 107 pt B (Hlectronic & Communica- 
tion Eng) n 35 Sept 1960 p 427-30. Commercially developed 
version of wide-band microwave milliwattmeter based on 
J.A.LANE’s principle of mounting narrow resistive strip in 
transverse plane of waveguide (see Engineering Index 1956 p 
870); instrument gives power measurements in range 1-100 
mw with accuracy within plus or minus 2%; effects of tem- 
perature. Paper 3298 E. 


Testing. See Electric Measuring Instruments. 
WAVE GENERATORS. See Ship Models—Tanks. 
WAVE MECHANICS. 
WAVEGUIDES 


See also Dielectrics—Measurement; Direction Finding Sys- 
tems; Electric Circuits; Electromagnetic Waves; Electron 
Tubes—Klystron; High Pressure Engineering; Magnetohy- 
drodynamics; Masers; Radio Antennas; Radio Equipment— 
Microwave; Radio Filters—Microwave; Radio Modulators— 
Microwave; Radio Resonators; Radio Transformers; Radio 
Transmission; Radio Waves; Radio Waves—Propagation ; 
Sound—Propagation; Transistors—Circuits. 


Application of Method of Conformal Transformation to 
Solution of Problem of Radial Transition Between Two 
Waveguides of Rectangular Cross-Section, N.P.MAR’IN. Radio 
Eng v 14 n 6 1959 p 19-34. English translation of article in- 


dexed in Engineering Index 1959 p 1489 from Radiotekhnika 
June 1959. 


Attenuation in Wedge and Septate Waveguides, R.M.CHIS- 
HOLM, IRE—Trans on Antennas & Propagation vy AP-7 
Dec 1959 p S279-83. Wedge and septate waveguides are efficient 
transmission devices with attenuation constants comparable 
to those of conventional waveguides; they have lower cutoff 
frequency than circular waveguide for given diameter and 
dominant modes are stable; curves given for calculating at- 
tenuation constants under varying conditions. 


_ Bounds on Elements of Equivalent Network for Scattering 
in Waveguides, L.SPRUCH, R.BARTRAM, J Applied Physics 
v 31 n 5 May 1960 p 905-18, 913-17. Pt 1: General method 
developed by T.KATO for bounding cotangent of phase shift 
for given angular momentum in quantum mechanical central 
potential scattering problem is adapted to waveguides, includ- 
ing truly three-dimensional problems; analysis proceeds in 
terms of real uncoupled phase shifts associated with even and 


odd standing waves. Pt 2: Theory is applied to seattering by 
specific obstacles. 


See Quantum Mechanics. 


THE ENGINEERING INDEX—1960 


1585 


WA VEGUIDES—Continued 


Broad Band, Multi-Port Waveguide Switches, H.C.BER- 
LAND, F.W.VORTMEIER. Microwave J v 2 n 9 Sept 1959 
p 30-8. Two types of high power switches developed for spe- 
cific antenna scanning systems; almost unlimited number of 
combinations of switching actions, speeds, and number of 
output ports possible; general design lends itself to reproduc- 
tion Jin any frequency band and waveguide size; performance 
predictable and constant over wide range of environmental 
conditions. 


Broadband Isolation Switches Operate in Ku-Band Wave- 
guides, ASSTANIFORTH, K.STEELE. Can Electronics Eng v 
4 n 1 Jan 1960 p 37-40. Two broadband Ku-band waveguide 
switches, operated by rotary solenoids, are suitable for low 
power applications as disconnect devices; both switches have 
minimum attenuation of 40 db and maximum insertion loss 
of 0.5 db; vswr is less than 1.2 across band; details for cast- 
ing associated lossy material. 


Coupling of Modes in Uniform, Composite Waveguides, L.C. 
BAHIANA, L.D.SMULLIN. IRE—Trans on Microwave Theory 
& Techniques v MTT-8 n 4 July 1960 p 454-8. Principle of 
coupling of modes is used to compute phase constant in uni- 
form waveguide filled with two different dielectric materials; 
natural modes of two hypothetical waveguides filled with 
different dielectrics are computed. 


Das Magische T, W.STOESSER. Frequenz v 14 n 1 Jan 1960 
p 17-19. Magic T; properties of T junction of waveguides and 
i ee T, in terms of matrix presentation; possible modes 
o esign. 


Das Verhalten der Wendelleitung als Verzoegerungsleitung, 
insbesondere Daempfung und Higenschaften bei Drehfeldern, 
G.PIEFKE. Archiv der Elektrischen Uebertragung v 14 n 1 
Jan 1960 p 15-25. Behavior of helical guide as delay line; at- 
tenuation and characteristics of rotary fields; theoretical 
study, taking into account finite conductor thickness of helix, 
under assumption of arbitrary outer medium; guide wave- 
length always is assumed to be far greater than spacing of 
adjacent turns between centers. (English summary). 


Die Berechnung von zweistufigen MHohlleiter-Transforma- 
toren, W.HAKEN. Frequenz v 14 n 4 Apr 1960 p 126-31. Cal- 
culation of 2-step waveguide-transforming units; method of 
ealeulation for case where two rectangular waveguides with 
cross sections of different heights but same width, are to be 
joined so that reflection coefficient appearing at junction is 
as small as possible within given frequency band. 


Die Mitfuehrung der Polarisation bei der Verwindung 
eines quadratischen Hohlleiters, K.SCHNETZLER. Frequenz 
v 14 n 4 Apr 1960 p 123-6. Polarization following twist of 
square waveguide; it is shown theoretically that plane of 
polarization follows twist of square waveguide only by about 
1/5, independently of angle and manner of twist; coupling 
into other polarization depends only on angle of rotation 
between input and output cross-section; for 1° coupling ratio 
is 37 db. 


Die Reflexion der Grundwelle an den Knickstellen eines 
Hohlleiters, insbesondere bei einem stetigen Uebergang von 
einem rechteckigen auf einen runden Hohlleiter, K.SCHNET- 
ZLER. Archiv der Elektrischen Uebertragung v 14 n 4 Apr 
1960 p 177-82. Reflection of fundamental mode at junction 
of two waveguides, in particular for continuous transition 
from rectangular to circular waveguide; theoretical expres- 
sions for small angles, which are in good agreement with 
measured values. (English summary). 


Die Uebertragungseigenschaften von Ho1-Hohlleitungen mit 
statistisch verteilten Unregelmaessigkeiten, H.LARSEN. Fre- 
quenz v 14 n 4 Apr 1960 p 135-42. Propagation characteris- 
tics of Hoi waveguides with statistically distributed irregulari- 
ties; derivation of laws for distortion of propagation coeffi- 
cient of Hoi-mode and formation of secondary flux of un- 
desired modes ; numerical examples for calculation of deforma- 
tion tolerances are discussed, using Gaussian distribution curve 
as autocorrelation function. 


Diffusion Equation for Statistically Inhomogeneous Wave- 
guide, M.E.GERTSENSHTEIN, V.B.VASIL’EV. Radio Eng & 
Electronics v 4 n 4 1959 p 74-84, English translation of article 
indexed in Engineering Index 1959 p 1487 from Radiotekhnika 
i Elektronika Apr 1959. 


Eine Polarisationsweiche mit symmetrischer Anregung der 
Hu-Wellen, E.SCHUEGRAF. Frequenz v 14 n 4 Apr 1960 p 
121-3. Polarization filter with symmetric excitation of Hu 
waves in circular waveguide; arrangement by which rise of 
rotation symmetrical modes, such as Eo1 mode, is suppressed ; 
balanced coupling can be effected by two probes facing each 
other in waveguide; probes are fed out-of-phase from two 
arms of H-plane bifurcation. 


Eksperimental’noe issledovanie effektivnosti_ volnovoda_ so 
spiral’yu, G.A.SILENOK, A.K.BEREZIN, P.M.ZEIDLITS, 
A.M.NEKRASHEVICH. Zhurnal Tekhnicheskoi Fiziki v 29 n 
8 Aug 1959 p 946-53. Efficiency of helical waveguide; experi- 
mental study of frequency dependence of efficiency between 
150 and 800 Mc; influence of helix conductor thickness. 


Electron Stream in Waveguide Partly Filled by Dielectric, 
E.LVASIL’EV. Radio Eng & Electronics v 4 n 38 1959 p 
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211-16. English translation of article indexed in Engineering 
Index 1959 p 1487 from Radiotekhnika i Elektronika Mar 1959. 


Elektronnye volny i ikh vzaimodeistvie s polem volnovod- 
nykh sistem, V.A.SOLNTSEV, A.S.TAGER. Radiotekhnika i 
Elektronika v 4 n 10 Oct 1959 p 1652-9; see also English 
translation in Radio Eng & Electronics v 4 n 10 1959 p 
138-53. Electron waves and their interaction with field of 
waveguide systems; propagation of small HF signal in recti- 
linear electron flow, velocity of which periodically varies in 
space; velocities and amplitudes of waves having spatial cur- 
rent harmonics, and conditions for their increase along beam; 
interaction of spatial current harmonics with fast electro- 
egnerie waves, and of harmonics of two separate electron 
ows. 


Elliptic Waveguide Windows, R.V.HARROWELL. Electronic 
Technology v 37 n 4 Apr 1960 p 163-6. Empirical approach to 
problem of designing elliptic resonant windows for rectangu- 
lar waveguide is described that is based on Slater’s treatment 
of rectangular windows; modification is introduced to allow 
for solid dielectric used in most windows; resonant frequencies 
are predicted with maximum error of about 4%. 


Finite Range Wiener-Hopf Integral Equation and Boundary 
Value Problem in Waveguide, R.MITTRA. IRE—Trans on 
Antennas & Propagation v AP-7 Dec 1959 p S244-54. Bound- 
ary value problems of finite bifurcation in rectangular wave- 
guide is formulated in terms of finite range Wiener-Hopf 
pent equation, and solution of integral equation is pre- 
sented. 


Graphical Investigation of Wavetron in Initial Stage of 
Oscillation, V.M.LOPUKHIN. Radio Eng & Electronics v 4 n 
4 1959 p 173-83. English translation of article indexed in 
Engineering Index 1959 p 1488 from Radiotekhnika i Elek- 
tronika Apr 1959. 


Half-Round Inductive Obstacles in Rectangular Waveguide, 
D.M.KERNS. US Bur Standards—J Research—Mathematies & 
Mathematical Physics v 64B n 2 Apr-June 1960 p 113-30. 
Formulas are derived for accurate calculation of lowest-mode, 
lumped-element representation; obstacles consist of either 
one or two opposed semicircular cylindrical identations extend- 
ing across narrow sides of waveguide and seem _ especially 
suitable for use as precise calculable standards of reflection 
or impedance. 


Hydromagnetic Waveguide With Finite Conductivity and 
Arbitrary Cross Section, JLSSHMOYS, E.MISHKIN. Physics of 
Fluids v 3 n 3 May-June 1960 p 473-75. L-p magnetohydro- 
dynamic waveguides, having d-c axial magnetic field, exhibit 
TE and TM modes; longitudinal electric field vanishes when 
conductivity is infinite, converting TM modes into principal 
ones; propagation constants for both modes are derived from 
solutions of eigenvalue problem; linerized magnetohydro- 
dynamic equations are used. 


Impedances of Elliptic Waveguide (For eH: Mode), G.R. 
VALENZUELA. IRE—Trans on Microwave theory & Tech- 
niques v MTT-8 n 4 July 1960 p 431-5. Power-voltage, power- 
current and voltage-current impedances for elliptical wave- 
guide for fundamental mode are obtained by two different 
methods; one method uses exact fields inside perfectly con- 
ducting elliptical pipe; in second method approximate fields 
which satisfy boundary conditions are used; comparison of 
both methods. 


Issledovanie spiral’nykh volnovodov, Yu. N.KAZANTSEV, 
Yu.LL.KAZNACHEEV, V.V.MERIAKRI. Radiotekhnika i Elek- 
tronika v 4 n 11 Nov 1959 p 1816-20. Investigation of helical 
waveguides; propagation of various types of waves in wave- 
guides covered with metals or dielectrics; dependence of at- 
tenuation of Hor, Hu and Ei waves in dielectric covered 
waveguides on helix parameters; Ho1 wave attenuation in 
rectilinear and bent helix waveguides with metal covering. 


Izluchenie modulirovannogo puchka zaryazhennykh chastits 
pri prolete cherez krugloe otverstie v ideal’no provodyashchem 
ploskom ekrane, Yu.N.DNESTROVSKII, D.P.KOSTOMAROV. 
Radiotekhnika i Elektronika v 4 n 10 Oct 1959 p 1644-51; see 
also English translation in Radio Eng & Electronics v 4 n 
10 1959 p 122-37. Radiation of modulated beam of charged 
particles passing through round aperture in ideally conductive 
flat screen; reduction of problem to first Fredholm integral 
equation, numerically solved for velocities of B equal to 0.1- 
0.99. 


Method for Evaluation of Equivalent Circuit Parameters of 
Asymmetric Waveguide Junction, J.K.SINHA. Instn Elec 
Engrs—Proe v 107 pt C (Monograph 381) n 12 Sept 1960 p 
324-9. As alternative to variational method, system is solved 
by considering that only first few evanescent modes are ex- 
cited at junction; circuit parameters thus obtained agree very 
well with those obtained experimentally; limitations of pro- 
cedure. 


Microphony in Waveguide, I1.GOLDSTEIN, S.SOORSOOR- 
IAN. IRE—Trans on Microwave Theory & Techniques Yi 
MTT-8 n 3 May 1960 p 372-5. It is shown that high acoustic 
field can produce phase modulation of waveguide, which can 
seriously degrade any system where Doppler information is 
desired; methods of minimizing this effect are demonstrated. 
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On Discontinuity Problem at Input to Anisotropic Wave- 
guide, A.D.BRESLER. IRE—Trans on Antennas & Propaga- 
tion v AP-7 Dec 1959 p S261-72. Problem of discontinuity at 
transverse plane separating two regions of dissipationless 
uniform waveguide, one isotropic, other anistropic, is dis- 
cussed; solution to discontinuity problem is obtained by 
formulating integral equation which expresses continuity of 
transverse fields through junction plane. 


On Theory of Waveguides of Variable Circular Cross- 
Section, S.K.SAVVINYKH. Radio Eng & Electronics v 4n 6 
1959 p 86-97. English translation of article indexed in Engi- 
neering Index 1959 p 1488 from Radiotekhnika i Elektronika 
June 1959. 


Overmoded Waveguides, L.LSOLYMAR. Electronic & Radio 
Engr v 36 n 11 Nov 1959 p 426-8. Amplitudes of spurious 
modes generated at joint of two overmoded waveguides cal- 
culated; one of waveguides is circular and is excited by Hot 
mode, cross-section of other waveguide is slightly different ; 
it is shown that no E modes are excited by joint; amplitudes 
of H modes expressed in closed form. 


Pp-, T-volnovody, ravnomerno izognutye v ploskosti H, A.Ya. 
YASHKIN. Radiotekhnika i Elektronika v 4 n 11 Nov 1959 
p 1831-7. Pi and T waveguides uniformly bent in H-plane; 
system of equations for calculation of propagation constant 
of critical wave for such waveguides; calculation of critical 
wave for bent Pi waveguide. 


Perekhodnoe izluchenie v_ volnovode, K.A-BARSUKOV. 
Zhyrnal Eksperimental’noi i Teoreticheskoi Fiziki v 387 n 10 
Oct 1959 p 1106-9. Transition radiation in waveguide; it is 
shown that, at ultrarelativistic charge velocities, radiation, 
which arises in wave guide when charged particle passes 
through boundary between two media, is mainly directed in 
forward direction and its magnitude is proportional to particle 
energy; formulas for total radiation energy and its spectral 
distribution. 

Power Flow and Negative Wave Impedance in Dielectric- 
Rod Waveguide, E.F.F.GILLESPIE. Instn Elee Engrs—Proc 
v 107 pt C (Monograph n 362) n 12 Sept 1960 p 198-201. It is 
shown that guiding structure supporting hybrid mode can 
present negative wave impedance; for EHi1: mode on dielectric 
rod, wave impedance is negative over part of transverse plane 
and hence leads to regions of negative power flow if usual 
interpretation of Poynting vector is employed; total power 
flow, however, is still positive; in hybrid modes, transverse 
electric and magnetic fields are not at right angles to each 
other. 


Propagation of Electromagnetic Waves in Curved Loaded 
Waveguides, A.N.DIDENKO. Radio Eng & Electronics v 4 n 2 
1959 p 24-34. English translation of article indexed in Engi- 
neorne Index 1959 p 1490 from Radiotekhnika i Elektronika 

eb 1959. 


Propagation of Electromagnetic Waves in Diaphragm-Type 
Delay Structures with Annular Slots, M.F.STEL’MAKH, E.B. 
OL/DEROGGE. Radio Eng & Electronics v 4 n 6 1959 p 
98-109. English translation of article indexed in Engineering 
Index 1959 p 1489 from Radiotekhnika i Elektronika June 
1959. 


Pryamougol’nyi volnovod s peremennym secheniem, M.S. 
RYVKIN. Radiotekhnika i Elektronika v 4 n 9 Sept 1959 p 
1465-74; see also English translation in Radio Eng & Elec- 
tronics v 4 n 9 1959 p 78-92. Rectangular tapered waveguide; 
propagation of electromagnetic waves in waveguides with 
rectangular cross section varying slowly along axis of guide; 
local es abt and seattering of waves on “irregularities” 
of walls. 


Radiation Emitted During Passage of Charged Particles 
near Ideally Conducting Bodies, Yu.N.DNESTROVSKII, D.P. 
KOSTOMAROV. Radio Eng & Electronics v 4 n 2 1959 p 
201-14. English translation of article indexed in Engineering 
Index 1959 p 1488 from Radiotechnika i Elektronika Feb 
1959. 


Rasprostranenie simmetrichnoi magnitnoi volny vy spiral’noi 
linii, S.Kh.KOGAN, Radiotekhnika i Elektronika v 4 n 11 
Nov 1959 p 1869-77. Propagation of symmetrical H mode in 
helical line; formulas for phase velocity and attenuation of 
Hoi wave in helical strip waveguide; determination of certain 
correlations between helix geometry and frequency, making 
propagation of H wave impossible; heat losses in helical line. 


Résultats théoriques et expérimentaux concernant les guides 
d’ondes chargés et les cavités partiellement coaxiales, R. 
COMBE, M.FEIX. Nuovo Cimento v 15 n 5 Mar 1 1960 p 
760-73. Theoretical and experimental results concerning 
loaded waveguides and partially coaxial cavities; problem of 
eigenvalue frequency in hybrid cavities used as klystron 
resonators and wavemeters; solution of equations obtained 
is in very good agreement with experimental results. 


Reversal Points in Waveguides of Variable Section, Yu. 
DMITRIEV, Radio Eng & Electronics vy 4 n 6 1959 p 78-85. 
English translation of article indexed in Engineering Index 
1959 p 1490 from Radiotekhnika i Elektronika June 1959. 


Rezonansnye oblasti vy volnovodakh s playvnym izmeneniem 
secheniya, A.L.GUTMAN. Radiotekhnika i Elektronika v 4 n 
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2 Dee 1959 p 2020-30. Resonance regions in waveguides with 

fe ee eine eross section; method for calculation of 
wave resonance length in such regions is applied to caleula- 
tion of helix waveguides. 

Round Waveguide with Double Lining, H-G.UNGER. Bell 
System Tech J v 39 n 1 Jan 1960 p 161-7. Doubly lining walls 
of round waveguide with base layer of dissipative material and 
top layer of low loss material provides mode filtering for 
TEo1 transmission and reduces TEo1 loss in bends; effects of 
thin layers are calculated as perturbations of empty wave- 
guide characteristics; for best performance, dissipative layer 
should have low permittivity and high loss factor, and layers 
should be cnly few mils thick. 


Simple Method for Predicting Characteristics of Tape Struc- 
tures, J.ALLISON. Instn Elec Engrs—Proe v 107 pt B (Elec- 
tronic & Communication Eng) n_ 33 May 1960 p 295-300. 
Method for calculating dispersion characteristics and coupling 
impedance of Karp-type slow-wave structure regarded as ridge 
waveguide, periodically loaded with short-circuited stub lines; 
measurements on 8 and 4 mm experimental backward-wave 
oscillators are described and are shown to verify usefulness 
of approximate theory. Paper 3229E. 


Simplified Approach to Design of Bandpass Filters in 
Waveguide, E.S.HENSPERGER. Microwave J v 2 n 11 Nov 
1959 p 39-44. Practical methods and equations for bandpass 
waveguide filter design; direct and quarter wave coupled 
filters, tuning multiple cavity waveguide filters, and continu- 
ous tunable multiple cavity filters discussed. 


Skruchennye volnovody, B.Z.KATSENELENBAUM. Radio- 
tekhnika i Blektronika v 4 n 9 Sept 1959 p 1444-7; see also 
English translation in Radio Eng & Electronics v 4 n 9 1959 
p 46-52. Twisted waveguides; amplitude determination of 
waves scattered by twisted section of rectangular and elliptical 
waveguides ; conditions arising in case of close phase velocities 
of waves connected by twist. 


Some Comments on Classification of Waveguide Modes, A.E. 
KARBOWIAK. Instn Elec Engrs—Proe v 107 pt B (Electronic 
& Communication Eng) n 82 Mar 1960 p 85-90 (discussion) 
91-8. Concepts of modes currently in use are modified, or 
generalized and unified description is obtained; radiation 
field, which must always accompany guided wave, is viewed 
in novel light, and bridge is constructed between concept of 
modes guided in closed waveguides and those guided by open 
structures ; existence of guided waves. Paper 3132 E. 


Some Properties of Travelling-Wave Resonance, J.R.G. 
TWISLETON. Instn Elec Engrs—Proec v 107 pt B (Electronic 
& Communication Eng) n 32 Mar 1960 p 108-18 (discussion) 
123-6. Traveling-wave resonance in waveguide ring fed 
through directional coupler; resonance theory which describes 
behavior of waves in ring and reflection and transmission in 
feeder in neighborhood of resonance; theory allows for equal 
propagation coefficients for ring waves, or for different propa- 
gation coefficient for one of waves, and for reflecting discon- 
tinuity in ring. Paper 3031 E. 

Sommerfeld- und Harms-Goubau-Wellenleiter im Bereich der 
Zentimeter- und Millimeterwellen, H.SEVERIN. Archiv der 
Elektrischen Uebertragung v 14 n 4 Apr 1960 p 155-62. Som- 
merfeld and Harms-Goubau waveguides in region of em and 
mm waves; field extent and attenuation as function of fre- 
quency and line data; attenuation factors of such guides 
which are much smaller than those of hollow metal wave- 
guides of same frequency range; however, below 5 cm wave- 
length Sommerfeld and Harms-Goubau guides cannot be used 
for long distance transmission, if maximum attenuation of 
3.5 db/km is allowed. (English summary). 


TE Modes of Dielectric Loaded Trough Line, M.COHN. IRE 
—Trans on Microwave Theory & Techniques v MTT-8 n 4 
July 1960 p 449-54. Families of curves are presented which 
give characteristics of Tex. mode on dielectric loaded trough 
line; if loosely bound, this mode has losses comparable to 
those of conventional rectangular waveguide and power han- 
dling capabilities order of magnitude greater. 


Trasporto di momento angolare in una guida d’onda, G. 
TORALDO DI FRANCIA. Alta Frequenza v 29 n 2 Apr 1960 
p 148-53. Transport of angular momentum in waveguide; 
evaluation of total momentum exerted by field upon electric 
currents generated in dielectric; angular momentum is found 
to travel with same velocity as energy; in case of two non- 
degenerate modes, angular momentum travels with velocity 


which is arithmetical mean of group velocities of both modes. 
(English abstract). 


Volnovody parallelogrammnogo secheniya, A.Ya.YASHKIN. 
Radiotekhnika v 15 n 1 Jan 1960 p 26-9; see also English 
translation in Radio Eng v 15 n 1 1960 p 82-8. Parallelogram 
waveguides ; calculation of lowest critical magnetic type wave, 
based on method of transformation of cross section to stepped 
shape; comparison of results with experimental data. 


Waveguide Bend, D.WRAY, R.A.HASTIRB, Electronic Tech- 
nology v 37 n 2 Feb 1960 p 76-83. By extending principle of 
binomial compensation in waveguide corners to limit where 
very large number of terms in binomial sequence of reflection 
coefficients are spaced closely together, small waveguide bend 
with continuously changing radius of curvature can be de- 


Circulators. 
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signed ; such corners can achieve excellent match over wide 
bandwidth, 


New Microwave Circulators, H.N.CHAIT, T.R. 
CURRY. Electronics v 32 n 51 Dec 18 1959 p 81-3. Y-type cir- 
culators . having wide bandwidth and high power-handling 
capabilities described; Y-circulator consists of H-plane junc- 
tion of three identical waveguides joined to form symmetrical 
Y-shaped figure; region of junction of three waveguides con- 
tains symmetrical distribution of ferrite which is transversely 
magnetized ; details of operation. 


Couplers. Der 3-db-Koppler, W.STOESSER. Frequenz v 14 n 4 
Apr 1960 p 117-21. 3-db coupler; vectorial and mathematical 
explanation of its characteristics starting from general case 
of short-slot coupler; new method for reducing physical 
length; problems relating to practical realization of 3-db 
coupler; error analysis. 


En multihull retningskopler for sammenkopling av to 
mikrobolgeband, Y.KVAERNA. Elektroteknisk Tidsskrift v 73 
n 3 Jan 25 1960 p 33-7. Multihole directional coupler for 
combining two microwave bands; method for complete coup- 
ling of 500 Me band in 6000 Me region from small waveguide 
to larger quadratic one, through which 3800-4200 Mc band 
is passing unaffected; coupling slots used also introduce in- 
trinsic coupling to TEu and TMu-modes in large waveguide, 
but total coupling to these unwanted modes is brought to 
minimum by choosing proper coupling length; attenuation in 
coupling units. 


Method for Accurate Design of Broad-Band Multibranch 
Waveguide Coupler, K.G. PATTERSON. IRE—Trans on Micro- 
wave Theory & Techniques v MTT-7 n 4 Oct 1959 p 466-73. 
Optimum tapering of branch impedances for broad band per- 
formance investigated; taper proposed for 3-db branch coupler 
shown to give much better results than binomial taper; sim- 
ple expressions developed which enable effects of waveguide 
junction discontinuities to be adequately corrected. 


Some Observations on Waveguide Coupling Through 
Medium-Sized Slots, L.LEWIN. Instn Elec Engrs—Proc v 107 
pt C (Monograph n 359) n 12 Sept 1960 p 171-8. Application 
of modified quasi-static transmission-line method, as used in 
antenna theory, to problem of waveguide coupling through 
slots which may be large enough to exhibit resonance effects; 
it is shown that waveguide environment significantly alters 
value to be used for slot characteristic impedance; method 
is applied to axially-coupled waveguides and to guides coupled, 
via common broad wall, through crossed slots. 


Ferrites. See also Magnetic Materials—Ferrites; Waveguides 
—Circulators; Waveguides—Isolators. 


Cavity Measurements of TEn Propagation Constants of 
Circular Waveguide Containing Magnetized Ferrite Rod, E.V. 
SORENSEN. Acta Polytechnica Scandinavica n 282/1960 
(Elec Eng Series n 7) 1960 19 p. Measurements for various 
ferrites at 4600 Mc/s by means of tunable waveguide cavity 
technique, to obtain saturation magnetization, dielectric con- 
stant and permeability of demagnetized ferrite; maximum 
values of ratio of Faraday rotation to insertion attenuation as 
calculated from propagation constants are considerably higher 
than theoretical values based on assumption of Lorentzian 
resonance line shape. 


Difraktsiya elektromagnitnykh voln na girotropnoi sfere 
yvnutri pryamougol’nogo volnovoda, Y.S.SUI(SYUI YAN- 
SHEN), Radiotekhnika i Elektronika v 5 n 1 Jan 1960 p 
15-26; see also English translation in Radio & Electronics v 
5 n 1 1960 p 18-34. Diffraction of electromagnetic waves on 
gyrotropic sphere inside rectangular waveguide, in which 
waves of basic type Hio are propagated; expressions for reso- 
lution of normal type Hio waves into spherical waves, for two 
cases; amplitudes of waves reflected from sphere are calcu- 
lated and problem of excitation of waveguide by reflected 
waves is solved. 


Ferrite Boundary-Value Problem in Rectangular Wave- 
guide, L.LEWIN. Instn Elec Engrs—Proc v 106 pt B (Elec- 
tronic & Communication Eng) n 30 Nov 1959 p 559-63. Closed 
solution for integral equations by C.B.SHARPE, D.S.HEIM 
for reflection of electromagnetic wave from _ transversely 
magnetized ferrite block in rectangular waveguide; this solu- 
tion holds only in certain range of gyromagnetic parameter, 
outside of which also other published solutions are shown to 
be faulty. Paper 3056E. 

Modes in Rectangular Guides Partially Filled with Trans- 
versely Magnetized Ferrite, G.BARZILAI, G.GEROSA. IRE— 
Trans on Antennas & Propagation v AP-7 Dec 1959 p S471-4. 
General model solution for rectangular guide partially filled 
with slab of ferrite transversely magnetized and situated 
against one side wall is considered; certain typical cases are 
then solved numerically; results are summarized in 15 dia- 
grams giving propagation constant vs ferrite slab thickness. 


Non-Reciprocal Microwave Elements Using Ferrites, E.F. 
SCHELISCH. Brit Communications & Electronics v 7 n 2 Feb 
1960 p 120-3. Microwave circuit elements with non-reciprocal 
absorption and phase shift properties are now being incorpo- 
rated in production equipment; they may be divided into two 
groups: those using non-reciprocal resonance absorption in 
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ferrites which occurs in certain frequency bands, and those 
using difference in permeability for two different directions of 
Prep eeetion: factors to be considered in application of these 
evices, 


Orthogonality Relationships for Waveguides and Cavities 
with Inhomogeneous Anisotropic Media, A.T.VILLENEUVE. 
IRE—Trans on Microwave Theory & Techniques vy MTT-7 n 4 
Oct 1959 p 441-6. Modified reciprocity theorem forms basis of 
development of relationships for modes; in lossless case cer- 
tain of these may be interpreted in terms of power flow and 
energy storage; special case of magnetized gyrotropic media 
discussed for longitudinal and transverse magnetization. 


Rezonansnye ferritovye sistemy s_ bol’shim  ventil’nym 
otnosheniem, A.L.MIKAELYAN, A.K.STOLYAROV, M.M. 
KOBLOVA. Radiotekhnika i Elektronika v 5 n 2 Feb 1960 
p 269-77; see also English translation in Radio Eng & Elec- 
tronics v 5 n 2 1960 p 131-42. Resonant ferrite systems with 
high isolation ratio; experimental study of resonant phe- 
nomena in rectangular waveguides; by suitable choice of 
parameters and dimensions of ferrite, plate isolation proper- 
ties of system may be substantially improved; characteristics 
of two isolators, one of which has isolation ratio greater than 
500 and may be used in communication relays. 


Size Effect of Ferrite Spheres, W.HAUSER, L.BROWN. 
Quarterly J Mechanics & Applied Mathematics v 13 pt 3 Aug 
1960 p 257-71. Integral equation technique is used to obtain 
approximate formula for apparent susceptibility of small fer- 
rite sphere of radius ‘a’ within microwave cavity; first order 
effect of plane wall is also considered using quasi-stationary 
approximation that fields within sphere are uniform; results 
justify use to order (ka)? of free space calculations in cavity 
problems to estimate fields within sphere. 


Surface Waves in Ferrite-Filled Waveguides, A.L.MIKAE- 
LIAN, (A.L.MIKAELYAN), A.K.STOLYAROV. Radio Eng & 
Electronics v 4 n 7 1959 p 13-35. English translation of 
article indexed in Engineering Index 1959 p 1491 from Radio- 
tekhnika i Elektronika July 1959. 

Un nouveau court-circuit 4 ferrite, B;CHIRON. Cables & 
Transmission v 14 n 2 Apr 1960 p 170-1. New ferrite short- 
circuit device for waveguides; new kind of ferrite cut-off 
switch, in which short-circuit effect is obtained from d-c 
magnetic field applied to ferrite rod inserted in waveguide ; 
apparent short-circuit almost entirely results from lossless 
reflection of incident wave power. ‘4 

Upravlenie chastotoi elektromagnitnykh voln pri pomoshchi 
ferritov, A.L.MIKAELYAN, I.G.TEITEL’BAUM. Radiotekh- 
nika 1 Elektronika v 4 n 12 Dec 1959 p 2077-86. Frequency 
control of electromagnetic waves in waveguide by means of 
ferrite phase shifters; theoretical and experimental study of 
signal, frequency of which had been inverted; characteristic 
properties of three types of ferrite phase shifters. 

What is Ferromagnetic Resonance, R.A.WALDRON. Brit 
J Applied Physics v 11 n 2 Feb 1960 p 69-72. It is pointed out 
that two distinct resonance effects take place in ferrite sam- 
ples at microwave frequencies, ferromagnetic resonances and 
effect due to shape of specimen, called Kittel resonance; dis- 
tinctions are discussed and behavior of cavities and wave- 
guides containing ferrites is considered; new interpretation 
of certain effects in waveguides is arrived at. 


Isolators. See also Waveguides—Ferrites. 


Die physikalische Wirkungsweise und die Theorie der Ferrit- 
Resonanz-Richtungsleitung, R.STEINHART. Nachrichtentech- 
nische Zeit v 13 n 3 Mar 1960 p 119-28. Physical operation and 
theory of ferrite resonance isolators; mathematical treatment 
of resonance isolators by applying Maxwell equations; analy- 
sis of directional attenuation and phase shift. 21 refs. 


Experimentelle Untersuchungen an Ferrit-Resonanz-Rich- 
tungsleitungen, R.STEINHART. Nachrichtentechnische Zeit v 
13 n 4 Apr 1960 p 183-91. Experimental investigations of fer- 
rite resonance isolators; directional absorption and phase 
shift of ferrites in characteristic E and H modes in wave- 
guides; fundamental characteristics of frequency response, 
required field strength, and new form of temperature com- 
pensation, 


On Theory of Ferrite Resonance Isolator, E.SSCHLOEMANN. 
IRE—Trans on Microwave Theory & Techniques v MTT-8 n 2 
Mar 1960 p 199-206. Maximum attainable ratio of reverse to 
forward attenuation in ferrite resonance isolator is found to 
be inversely proportional to square of bandwidth, with con- 
stant of proportionality dependent upon shape of ferrite slab 
and proximity of cutoff; significant increase in figure of merit 
can be obtained by use of anistropy of grain-oriented mate- 
rials or single crystals. 


Losses. Attenuation of Hon-Wave in Helical Waveguide, V.Z. 


KATSENELENBAUM. Radio Eng & Electronics v 4 n 3 
1959 p 109-15. English translation of article indexed in Engi- 
neering Index 1959 p 1492 from Radiotekhnika i Elektronika 
Mar 1959. 


Boundary Conditions and Ohmic Losses in Conducting 
Wedges, R.M.CHISHOLM. IRE—Trans on Microwave Theory 
& Techniques v MTT-8 n 2 Mar 1960 p 189-98. Validity of 
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surface impedance condition used in calculating waveguide 
wall losses examined, and “modified”? surface impedance con- 
dition, which can be applied to wedge problems in which per- 
fectly conducting solution is known, is developed; simple 
waveguide having circular cross section, sector of which is 
occupied by metal wedge, is used as example. 


On Theory of Hoi-Wave Propagation in Helical Waveguide, 
V.V.MALIN, A.N.SIVOV. Radio Eng & Electronics v 4 n 3 
1959 p 116-26. English translation of article indexed in Engi- 
neering Index 1959 p 1492 from Radiotekhnika i Elektronika 
Mar 1959. 


Manufacture. Die Technik der MHohlleiter, O.HENKE, G. 
STRICKER. Frequenz v 14 n 3 Mar 1960 p 94-104. Waveguide 
technology ; electric and mechanical requirements as dependent 
on application of waveguides ; various methods of production. 


Investment-Cast Waveguide Components, H.S.JONES, R.R. 
PALMISANO. Electronics v 33 n 41 Oct 7 1960 p 68-70. Re- 
sults of five year study of investment casting by lost wax 
process in manufacture of waveguide components is presented ; 
ability of method to reproduce castings of consistent dimen- 
sional accuracy resulted in components of significant electrical 
superiority and reliability; cost advantages were also evident. 


Precision Investment Casting Solves Waveguide Design Prob- 
lems, W.L.HANEY. Can Electronics Eng v 4. n 5 May 1960 
p 26-8. Heat resistant alloys can be precision cast by “lost 
wax’? method to make hollow parts such as waveguide com- 
ponents; modern refinements that make possible solution of 
many microwave design problems. 


Waveguide Bending Design Analysis, F.J.FUCHS, Jr. Bell 
System Tech J v 38 n 6 Nov 1959 p 1457-84. Art of rectangu- 
lar tube bending analyzed with particular attention to tube 
wall thickness variations; effects of variations on tool design 
discussed and methods and formulas for determination of wall 
distortions; description of tube bending methods and die 
equipment for production of various bends. 


Measurements. See also Waveguides—Ferrites. 


Harmonic Calorimeter for Power Measurements in Multi- 
mode Waveguide, V.G.PRICE. IRE Int Convention Ree v 8 pt 
8 (Electron Devices, Microwave Theory & Techniques) 1960 
p 136-44. Technique for measurement of harmonic frequency 
power in multimode waveguide in which no restrictions are 
made on load impedance at harmonic frequency; calorimeter 
is employed with absorptive harmonic filter whose stop band 
width coincides with either harmonic frequency or some 
anharmonic frequency signal propagating in waveguide. 


Interaction Impedance Measurements by Propagation Con- 
stant Perturbation, P.R.McISAAC, C.C.WANG. IRE—Proe v 
48 n 56 May 1960 p 904-11. Perturbation in complex propaga- 
tion constant of lossy, nonreciprocal, periodic waveguide pro- 
duced by insertion of rod parallel to waveguide axis is devel- 
oped; application to experimental determination of interaction 
impedance and electromagnetic field distribution of waveguides 
is discussed, together with approximations which are ap- 
plicable. 


Messung der Higenschaften von dielektrischen Leitungen bei 
Millimeterwellen, G.SCHULTEN. Archiv der Elektrischen 
Uebertragung v 14 n 4 Apr 1960 p 163-6. Characteristics of 
dielectric guides for 5-8 mm waves, measured by optically 
coupled resonator; dispersion and attenuation measurement 
of HEu-mode of dielectric rod; deviations of guide wavelength 
from free space wavelength were between 10+ and 10-°%; 
data on attenuation constant. 


Messverfahren zum Bestimmen der Innenmasse von Hohllei- 
tern, J.BACHEL. Frequenz v 14 n 4 Apr 1960 p 131-4. Method 
for determination of inner dimensions of waveguides to within 
plus or minus 1 um; dimensions can be continuously measured 
as capacitances of inner wall with respect to metal plate that 
is supported by opposite wall in mechanically exact and in- 
sulated manner; measuring method lends itself for metallic 
tubing or tubing whose inside is metallized, at least at points 
of measurement. 


Resonant Modes in Waveguide Windows, M.P.FORRER, 
E.T.JAYNES. IRE—Trans on Microwave Theory & Tech- 
niques v MTT-8 n 2 Mar 1960 p 147-50. Analysis and experi- 
mental verification of class of resonant fields, called ghost- 
modes, occurring in waveguide dielectric windows; numerical 
solutions for simple geometry through universal curves; analy- 
sis also leads to measuring technique for dielectric constants 
through frequency measurement. 


Ustanovka dlya izmereniya neodnorodnostei v volnovodakh, 
A.S.VLADIMIROV. Elektrosvyaz v 14 n 2 Feb 1960 p 3-13; 
see also English translation in Telecommunications n 2 1960 
p 119-34. Apparatus for measuring inhomogeneities in wave- 
guides; principal circuits for reflection measurement; results 


Waves; Radio Waves; Seismology; Shock Waves; Sound ; 
Ultrasonics; Vibrations; Waveguides ; X-Ray Analysis; 
X-Rays. ; ~ 

Action-Transfer and Frequency-Shift Relations in on- 
linear Theory of Waves and Oscillations, P.A.STURROCK. 
Annals of Physics v 9 n 3 Mar 1960 p 422-34. It is shown that 
Hamiltonian description of interacting assembly of waves or 
oscillators leads to action-transfer relations; these relations 
have arisen in theories of electrical networks, electron tubes, 
plasma oscillations, and particle accelerations. 


Cauchy Problem for Elastic Waves in Anisotropic Medium, 
G.F.D.DUFF. Roy Soe London—Philosophical Trans Ser A v 
252 n 1010 Feb 18 1960 p 249-73. Description, using Fourier 
transforms, of waves produced by local initial disturbance ; 
solution appears as sum of three modes which correspond to 
three sheets of certain wave surface; geometry of surface 
qualitatively determines nature of solution ; ealeulations may 
serve as basis for study of time-dependent elastic waves. 


Diffraction of Pulse by Resistive Half-Plane, V.M.PAPA- 
DOPOULOS. Roy Soc—Proe Ser A v 255 n 1283 May 10 1960 
p 538-49, 550-7. Pt 1: Normal incidence; two-dimensional 
wave diffraction problem, acoustic or electromagnetic, in which 
pulse of step-function time dependence is diffracted by re- 
sistive half-plane is solved by assuming dynamic similarity in 
solution. Pt 2: Oblique incidence; three-dimensional problem 
which arises when plane pulse is incident obliquely at edge 
of resistive half-plane is discussed, and relations between this 
ease and that of normal incidence are given. 


Homogeneous Solutions in Elastic Wave Propagation, J.W. 
MILES. Quarterly Applied Mathematics v 18 n 1 Apr 1960 
p 387-59. Busemann’s method of conical flows is formulated 
for two-dimensional elastic wave propagation; equations of 
motion are reduced to either Laplace’s equation in two dimen- 
sions or wave equation in one dimension, and solutions are 
obtained with aid of complex variable or characteristics 
theory, respectively; method is applied to diffraction of P- 
and SV-pulses by perfectly weak half-plane. 


Multiple Scattering of Waves by Weak Random Irregulari- 
ties in Medium, I.D.LHOWELLS. Roy Soc Lond—Philosophical 
Trans Ser A v 252 n 1015 May 5 1960 p 431-62. Paper extends 
treatment of multiple scattering as superposition of single 
seatterings, and uses equation of energy transfer for radi- 
ation in uniform scattering atmosphere to describe variation 
of average intensity in randomly inhomogeneous atmosphere; 
approximate solutions are found for small-angle forward 
seattering case; equation which arises is solved by eigenfunc- 
tion expansion; numerical results are given. 21 refs. 


Non-Isentropic Perturbation of Arbitrary Simple Wave, R. 
GUNDERSEN. J Mathematies & Mechanics v 9 n 2 Mar 1960 
p 141-5. It is shown that perturbation problem can be solved 
by quadratures; solutions are given in terms of three arbi- 
trary functions which theoretically may be determined for 
any actual problem. 


_ On “Plastic” Waves in Solids, J.M.BOWSHER. Can J Phys- 
ics v 37 n 9 Sept 1959 p 1017-35. Review of previous work in 
field with emphasis on basic phenomena; discussion of im- 
portant problems still requiring solution; present work eluci- 
dates factor previously overlooked in study of metals; descrip- 
tion of apparatus achieving results which are capable of being 
interpreted with minimum of theory. 


On Two-Dimensional Waves in Elastic Half-Space, J.W. 
CRAGGS. Cambridge Philosophical Soe—Proe v 56 pt 3 July 
1960 p 269-85. Two-dimensional elastic waves in half-space are 
examined under assumption of dynamic similarity; solutions 
are given for various cases; numerical results are quoted for 


case of load on half of bounding plane; pertinence to road 
construction. 


Scattering of Impulsive Elastic Waves by Rigid Cylinder 
F.GILBERT, L.KNOPOFF. Acoustical Soc Aver bana oat 
n 9 Sept 1959 p 1169-75. Exact solution, in integral form, of 
scattering of compressional elastic waves from line source by 
rigid, infinitely dense cylinder imbedded in isotropic, homoge- 
neous, perfectly elastic medium. 


_ Scattering of Plane Transverse Wave by Spherical Obstacle 
in Elastic Medium, N.G.EINSPRUCH, E.J.WITTERHOLD, 
R.TRUELL. J Applied Physies v 31 n 5 May 1960 p 806-18. 
Scatterers used are cavity, rigid sphere, fluid-filled cavity, and 
consist of elastic material with properties different from 
those of surroundings; solution describes waves scattered 
outward from obstacle and excited within scatterer; expres- 
sion for seattering cross section offered to transverse wave 


has been derived; Rayleigh approximation is considered for 
three cases. 


Propagation. See Sound—Propagation. 
WAVES, OCEAN. See Waves, Water. 


of measurements in waveguides and coaxial cables. 
WAVEMAKING MACHINES. See Hydraulic Laboratories— 


Equipment. 
WAVES, WATER 
WAVEMETERS. See Radio Measuring Instruments. 
WAVES See also Aerodynamics—Boundary Layer; Beaches: Break- 


waters ; Canals—Locks ; Earthquakes— Greece ; Hydrodynam- 
ics; Oceanography; Port Structures—Wave Effect ; Ship Mod- 
els—Tanks ; Silt, . 


See also Elasticity ; Eletcromagnetic Waves; Flow of Fluids; 
Gravitation; Magnetohydrodynamies; Physics; Plasmas 
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Changes in Form of Short Gravity Waves on Long Waves 
and Tidal Currents, M.S.LONGUET-HIGGINS, R.W.STEW- 
ART. J Fluid Mechanics v 8 pt 4 Aug 1960 p 565-83. Taking 
into account nonlinear interactions between two wave trains, 
changes in wavelength of amplitude of shorter train (shorter 
and steeper at crest of longer waves, longer and lower in 
troughs) are rigorously calculated; results differ from previous 
estimates by P.J.UNNA; variation in energy of short waves 
is shown to correspond to work done by longer waves against 
radiation stress of short waves. 


Class of Three-Dimensional Shallow-Water Waves, J.E. 
CHAPPELEAR. J Geophysical Research v 64 n 11 Nov 1959 
p_ 1883-90. Problem of calculation of properties of three- 
dimensional waves (whose surface profiles have two-dimen- 
sional structure) using approximations of shallow water 
theory ; waves whose velocities are greater than critical may 
have wide variety of behaviors since velocity potential satisfies 
differential equation of hyperbolic type to second order of 
approximation. 

Comparison of Power Spectra of Ocean Waves Obtained by 
Analog and Digital Method, J.K.PARKS. J Geophysical Re- 
search v 65 n 5 May 1960 p 1557-63. In analog method, stand- 
ard laboratory equipment is used and no design or develop- 
ment work is required; sample power spectrum of ocean wave 
pressure record is obtained by analog method, and this spec- 
trum is compared with power spectrum obtained by digital 
analysis of same record. 


Damping of Water Waves by Surface Films, R.G.VINES. 
Australian J Physics v 13 n 1 Mar 1960 p 43-51. Measure- 
ments were made of stilling of small ripples by films of cetyl 
alcohol; damping is considerable and somewhat in excess of 
that predicted by existing theories; it is shown that under 
natural conditions films not only impede formation of small 
waves but are also very effective in damping them out. 


Des oscillations non linéaires des eaux portuaires, P.GAIL- 
LARD. Houille Blanche v 15 n 2 Mar-Apr 1960 p 164-72. Non- 
linear oscillations of harbor waters; theoretical study of 
water oscillations in rectangular basin subjected to wave 
action through opening in basin with respect to second order 
of approximation for amplitudes; using nonlinear effects it is 
possible to interpret creation of seiches, which endanger 
stability of moored ships. 


Effets d’un obstacle parallelepipedique sur la propagation 
de la houle, K.TAKANO. Houille Blanche v 15 n 8 May 1960 
p 247-67. Effects of rectangular obstacle on wave propaga- 
tion; study of open wave flume with horizontal bottom; two- 
dimensional wave propagation over partially immersed or 
completely submerged obstacle; incident waves are partially 
reflected by emerging part of obstacle and they reappear 
downstream as transmitted waves; incident waves pass over 
sill formed by submerged body and set up periodic disturb- 
ance; calculations and equations. 


Energy Dissipation in Standing Waves in Rectangular 
Basins, G.H.KEULEGAN. J Fluid Mechanics v 6 pt 1 July 
1959 p 33-50. Modulus of decay of standing waves of finite 
height derived by assuming that attenuation of waves due to 
viscous losses in boundary layers close to solid walls; damp- 
ings observed in six basins of varying sizes; basin duplicated 
using glass and lucite for wall materials; with liquids wetting 
walls, losses due to viscosity slightly increased from causes 
presumably related to surface tension. 


Etude des spectres de houle 4 proximité des cotes, M. 
GOHIN. Houille Blanche v 15 n 2 Mar-Apr 1960 p 113-21. 
Wave spectra in vicinity of coast; discussion of Tukey’s 
method which makes it possible to obtain wave energy spectra 
from recording of water level changes with time; to forecast 
wave spectra, it is necessary to study relationships between 
fundamental parameters of spectra and of corresponding 
meteorological data; preparation of energy spectra statistics. 


Etude du début d’entrainement des matériaux mobiles sous 
Yaction de la houle, J.GODDET. Houille Blanche v 15 n 2 
Mar-Apr 1960 p 122-35. Initial stages of transport of mate- 
rials under wave action; experimental law is presented con- 
cerning relation between wave characteristics and density 
and diameter of material, when transport begins; law is 
based on tests performed at Laboratoire National d’Hydrau- 
lique; hypotheses concerning existence of laminar oscillatory 
boundary layer. 


Forced Small-Amplitude Water Waves: Comparison of 
Theory and Experiment, F.URSELL, R.G.DEAN, Y.S.YU. J 
Fluid Mechanics v 7 pt 1 Jan 1960 p 33-52. Attempt to verify 
experimentally theory for piston-type wavemaker; theory is 
based upon usual assumptions of classical hydrodynamics, i.e. 
that fluid is inviscid of uniform density, that motion starts 
from rest, and that nonlinear terms are neglected; measure- 
ments confirm validity of small-amplitude wave theory; no 
confirmation of this accuracy has hitherto been given for 
forced motions. 


Influence de la force de Coriolis dans la dynamique des mers, 
B.SAINT-GUILY. Houille Blanche v 14 n 5 Aug 1959 p 
556-9. Influence of Coriolis forces on sea currents; theories of 
Bjerknes, Helland-Hansen, and of Ekman on Coriolis forces 


WAVES, WATER—Continued 


cited ; relative magnitude of factors in given equations is 
estimated by considering several dimensionless values; exam- 
ples show effect of Coriolis forces. 


Method of Undulating Water Field of Force, J KARWOW- 
SKI. Académie Polonaise des Sciences—Bul—Série des Sciences 
Techniques vy 7 n 11 1959 p 659-61, 2 plates. Gerstner theory 
of trochoidal waves could be adopted in testing floating and 
pneumatic breakwaters, and in navigation problems; formula 
of magnitude of unit pressure; graphical representation of 
field of force of undulating water; several tests performed in 
testing basin of Polish Academy of Sciences. 


Motion of Bore Over Sloping Beach, H.B.KELLER, D.A. 
LEVINE, G.B.WHITMAN. J Fluid Mechanics v 7 pt 2 Feb 
1960 p 302-16. Results of numerical calculations for motion 
of bore over uniformly sloping beach; results compared with 
approximate formula given by G.B.WHITMAN, (J Fluid 
Mechanics v 4 1958 p 337-60) and close agreement was found; 
approximate theory considered further with addition of rigor- 
ous proof that, within shallow water theory, height of bore 
tends to zero at shoreline. 


Note on Computation of Ocean Wave Elements by Convolu- 
tion Methods, G.W.GROVES. J Geophysical Research v 65 n 
3 Mar 1960 p 997-1006. Various wave elements are related to 
each other by convolution formulas; with time record of wave 
element at given point in water or with its spatial distribu- 
tion at given instant other elements can be computed by 
means of such relationships; some of data needed for such 
computations are presented in graphs and in tabular form. 


On Generation of Surface Waves by Shear Flows, J.W. 
MILES. J Fluid Mechanics v 6 pt 4 Nov 1959 p 568-98, 1 
plate, v 7 pt 3 Mar 1960 p 359-78. Pt 2: Previous analysis 
for generation of surface waves by parallel shear flow is 
extended by: (a) presenting results based on more accurate 
solution of differential equation; (b) imposing boundary con- 
dition at surface wave, rather than at mean surface; and (c) 
including dominant viscous term in complete Orr-Sommerfeld 
equation. Pt 3: Kelvin-Helmholtz model for formation of sur- 
face waves at interface between two fluids in relative motion 
is generalized for parallel shear flows; variational formulation 
is established and leads to determination of appropriately 
weighted means for velocity profiles; principal application is 
to flow of light inviscid fluid over viscous liquid; results are 
applied to air-water interface and lead to conclusion that 
Kelvin-Helmholtz instability of such interface is unlikely at 
commonly observed wind speeds. 24 refs. Pt 4: Model proposed 
by O.M.PHILLIPS for generation of water waves by random 
fluctuations of normal pressure already present in turbulent 
wind is generalized to include energy transfer associated with 
interaction between surface wave and mean air flow, J. W. 
MILES (Engineering Index 1958 p 1845); it is found that 
energy transfer may increase by order of magnitude, surface 
displacements produced by given distribution of pressure fluc- 
tuations in principal stage of development. 


On Submarine Sand-Waves and Tidal Ice-Waves, D.E.CART- 
WRIGHT. Roy Soc—Proc Ser A v 253 n 1273 Nov 24 1959 p 
218-41. It is concluded that on assumption that waves are long 
enough and flow small enough for sand transport to be every- 
where adapted to changes in mean velocity, growth and trans- 
lation of sandwaves depend on phase relation between fluid 
velocity perturbations and wave profile itself ; general linearized 
equations of flow yield no phase lag, indicating neutral stabil- 
ity, and slow translation of any existing waves. 34 refs. 


On the Theory of the Highest Waves, J.E.CHAPPELEAR. 
US Beach Erosion Board—Tech Memo n 116 July 1959 28 p. 
Properties of highest periodic gravity waves which can exist 
in steady 2-dimensional flow, neglecting viscosity, are cal- 
culated ; ‘“‘highest wave’’ is defined as one satisfying criterion of 
Stokes that particle velocity at wave crest be equal to wave 
velocity; highest wave in deep water, whose properties were 
first calculated by Michell and by Havelock, was obtained. 


Optical Studies of Diffraction of Water Waves by Circular 
and Thin Elliptic Cylinders, RICHARD BARAKAT, ROBERT 
BARAKAT. J Applied Physics v 31 n 3 Mar 1960 p 474-8. 
Diffraction of water wave by circular and elliptic cylinders 
was measured by optical grid method and compared with 
theory; experimental values of scattered wave intensity and 
seattering cross-section agreed well with theory; advantage of 
method is that instantaneous diffracted field can be measured. 


Présentation de quelques aspects de recherches récentes sur 
l’agitation de la mer, M.BANAL. Houille Blanche v 15 n 2 
Mar-Apr 1960 p 103-12. Aspects of recent research on sea 
waves; investigation on generation of waves by wind and 
wave forecasting methods; viscosity effects and effect of 
waves on sea bottom and on obstacles; periodic solutions to 
linearized hydrodynamic equations; cylindrical periodic solu- 
tions; study of natural nonperiodic waves and simulation of 
waves by random methods. 


Presentation of Cnoidal Wave Theory for Practical Applica- 
tion, R.L.WIEGEL. J Fluid Mechanics v 7 pt 2 Feb 1960 p 
273-86. Cnoidal wave theory is appropriate to periodic waves 
progressing in water whose depth is less than about one-tenth 
wavelength; leading results of existing theories are modified 


1590 THE ENGINEERING INDEX—1960 


WAVES, WATER—Continued 


and given in more practical form, and graphs necessary to 
their use by engineers presented; comparisons between theory 
and laboratory measurements. 21 refs. 


Raschet rezonansnykh kolebanii vody v zalive, V.S.CHERKA- 
SOV. Akademii Nauk SSSR, Izvestiya, Seriya Geofizicheskaya 
v 23 n 11 Nov 1959 p 1636-45. Calculation of resonance oscil- 
lation of water in bays; method for study of resonance calcula- 
tions in rectangular water basin of constant depth; use of 
model in calculations. 


Simplified Method of Determining Refraction Coefficients 
for Sea Waves, R.DORRESTEIN. J Geophysical Research v 65 
n 2 Feb 1960 p 637-42. Possibility of simplification of procedure 
for determining effect of refraction of waves coming from 
open sea into shoaling water, especially to determine effect 
at one particular locality only (for instance, near end of 
proposed breakwater); formula and derivation for finding 
refraction coefficient of deep water waves. 


Standing Surface Waves of Finite Amplitude, I.TADJ- 
BAKHSH, J.B.KELLER. J Fluid Mechanics v 8 pt 3 July 
1960 p 442-51. Gravity waves on surface of inviscid incompres- 
sible fluid of finite depth are considered; waves are assumed 
to be periodic in time and in horizontal direction; surface 
profile, potential function, pressure and frequency of motion 
are determined (to third order) in power series; it is found 
that frequency increases with amplitude for depths less than 
certain multiple of wavelength and decreases with increasing 
amplitude for greater depths. 


Transmission of Waves Past Rigid Vertical Thin Barrier, 
R.L.WIEGEL. ASCE—Proe v 86 (J Waterways & Harbors 
Div) n WW1 Mar 1960 pt 1 Paper n 2413 p 1-12. Barrier 
extends from above water surface to some distance below 
surface; theory, based on consideration of wave-power trans- 
mission is presented; use of this theory in engineering design. 


Wave Variability and Wave Spectra for Wind-Generated 
Gravity Waves, C.L.BRETSCHNEIDER. US Beach Erosion 
Board—Tech Memo n 118 Aug 1959 192 p. Wave records from 
wide variety of locations have been utilized in statistical analy- 
sis of probability distributions of wave heights and wave 
periods; use of wave spectra which allow for arbitrary linear 
correlation between wave height and wave period squared; in 
early stages of wave generation correlation is nearly unity, 
but as generation proceeds correlation decreases, ultimately 
approaching zero for fully developed sea. 


Wind Drift in Waters of Southern California Shelf, R.E. 
STEVENSON. Water & Sewage Works v 107 n 4 Apr 1960 
p 146-50. Increased use of ocean for waste water disposal 
makes mandatory study of major ocean currents, tides, den- 
sity variations, earth rotation and winds; report summarizes 
role of wind in moving water over southern California’s 
meinland shelf. 


Instruments. Movement Predictor for Floating Bodies for Use 
with Sea-Wave Recorder, L.DRAPER, F.A.ROBERTS. Dock 
& Harbour Authority v 40 n 472 Feb 1960 p 302-3. Apparatus 
devised in conjunction with towing and lowering of 3900-ton 
caisson to provide cooling water inlet in tidal waters 2000 ft 
offshore, for nuclear power station at Hinkley Point, Somerset ; 
instrument consists of electronic filter and amplifier which 
respond to output of wave recorder in same way as caisson 
would respond to actual sea waves. 


New Long-Period Wave Recorder, W.G.VAN DORN. J 
Geophysical Research v 65 n 8 Mar 1960 p 1007-12. Recorder 
designed for study of low-amplitude surface waves of ocean 
in period spectrum intermediate between swell and tides; 
recorder has limiting resolution in pass band of about 0.035 
em of water, which is substantially lower than lowest ambient 
background found at small island stations in mid-ocean. 


Surges. See Hydraulic Laboratories—Equipment. 
WAX 


See also Paper Manufacture—Coating. 


Wax Technology Faces Some Changes K.W.BROOKS. Oil 
& Gas J v 58 n 35 Aug 29 1960 p 89-90. More complete separa- 
tion of wax components, modification of functional properties 
of wax and new measures of quality involve determination of 
hardness, blocking temperature, friction coefficient, gloss, 
and color stability; addition of polyethylene to n-paraffins 
improved tensile strength. 


World’s Largest Wax Plant, ALHEGARTY. Petroleum vy 23 
n 8 Aug 1960 p 301-4. New plant at Philadelphia refinery 
produces 250 tpd of low oil content paraffin waxes using 
Texaco solvent dewaxing process; three filtering stages are 
dewaxing, repulping and wax fractionation; stripped cake 
is refined to wax product; filtrate becomes semirefined wax; 
fractionation of deoiled wax is accomplished by cooling to 60 
F; acid treating and clay percolation facilities and tank 
capacity have been expanded. 

WEAPON SYSTEMS. See Aircraft, Military; Aviation, Mili- 
tary; Human Engineering; Military Engineering; Military 
eed Reliability; Rockets and Missiles; Satellites; Space 

enicies, 


WEAR OF MATERIALS ‘ 

See also Cavitation; Cutting Tools—Wear; _Dies—Wear ; 
Diesel Engines—Wear; Electric Contacts; Friction ; Internal 
Combustion Engines—Wear; Lubrication; Materials Testing 
Apparatus; Metals and Alloys—Hard Facing; Metals Corro- 
sion; Oil Field Equipment—Maintenance and Repair; Petro- 
leum Refineries—Maintenance and Repair; Piston Rings— 
Wear; Radioactive Materials—Tracers; Rockets and Missiles 
—Materials; Rubber Tires—Wear; Seals. 


Abrasive-Wear Resistance of Hard-Facing Materials Used 
on Agricultural Tillage Tools, F.G.LECHNER, H.F.McCOLLY. 
Am Soc Agric Engrs—Trans v 2 n 1 1959 p 55-7. Accelerated 
wear-test machine provides reliable laboratory method of 
testing abrasive-wear resistance; materials can be tested 
quickly; 10 specimens can be run at time; reliable data 
gathered in one hour; any soil type can be used for tests. 


Mating Materials in Unlubricated, High-Load, Low-Speed 
Wear Tests at High Temperature in Air, L.E.FULLER. SAE 
—Paper n T-43 for meeting June 5-10 1960 9 p. Report on 
tests designed to represent service conditions of high-tempera- 
ture valves, control linkage bearings, pneumatic cylinders and 
seals; equipment, procedures, methods of evaluation, and 
results from tests run at speed of 10 fpm under contact load 
of 500 psi at 1000 and 1400 F; of combinations tested chrom- 
ium carbide coating (1C-IA) vs aluminum oxide coating 
(LA-2) was best and 1C-IA mating with itelf second. 


Mechanical Wear, G.W.ROWE. Applied Mechanics Reviews 
vy 13 n 9 Sept 1960 p 787-90. Phenomenon of wear is reviewed 
covering principles of wear testing, selected experimental in- 
vestigations, lubricated sliding, theories and loss of wear, 
corrosive wear and influence of temperature, and wear preven- 
tion and reduction. 24 refs. 


Metal Wear by Scoring, J-H.OLSON, R.D.CHAPMAN. Am 
Soc Metals—Preprint 204 for meeting Oct 17-21 1960 21 p. 
Score loads determined for ferrous-ferrous and ferrous-non- 
ferrous combinations by progressively loading lubricated 
reciprocating samples until scoring occurs; for two hardened 
steel surface, score resistance increases hyperbolically as 
average finish improves from 60 to 3 win.; score temperatures 
are constant and smoothly finished samples do not score until 
high loads are attained; score damage can be minimized by 
using aluminum base, rather than steel. 25 refs. 


New Method for Determination of Wear of Machine Parts, 
M.M.KHRUSCHOV. Wear-Usure-Verschleiss v 3 n 1 Jan 
1960 p 60-71. Tabulation of wear determination techniques 
used, divided into several groups; methods described in paper 
are based on use of specially made reference marks; among 
them method of cut-out grooves, developed by author in 
collaboration with E.S.BERKOVICH, seems to satisfy these 
requirements best and found practical application in Soviet 
Union. (In English). 

Pick-up of Copper and Duralumin on Bonded Tungsten 
Carbide, J.GOLDEN, G.W.ROWE. Brit J Applied Physies v 
10 n 8 Aug 1959 p 367-71. Experiments made using radio- 
active Cu and duralumin; both Cu and duralumin adhere to 
carbide surface, forming thin layer or ‘‘shoe”’ of transferred 
metal, amount of which increases during first few millimeters 
of contact and then reaches constant value; auto-radiographs 
show that transfer of WC to Cu occurs smoothly while trans- 
fer of carbide to duralumin is erratic; it is suggested that 
pickup and wear processes are closely associated. 


Role of Surface Shear Strains in Adhesion of Metals—1, 
O.L.ANDERSON. Wear-Usure-Verschleiss v 3 n 4 July-Aug 
1960 p 253-73. Effect of surface shear strains on adhesion of 
copper, aluminum, and gold surfaces is examined, in par- 
ticular, effect on structure of metal surfaces and substrata 
subsequent to adhesion; it is shown that shear strains are 
necessary for adhesion to occur under most circumstances 
when unlubricated metals are in contact; in general, concept 
of friction and adhesion advocated by Cambridge school is 
confirmed. (In English; German abstract). 


Verschleissforchung und Rheologie, G.SALOMON. Material- 
pruefung Materials Testing Materiaux v 1 n 11-12 Dec 20 
1959 p 885-90. Wear research and rheology; theoretical dis- 
cussion, on basis of literature, of relation between wear 
resistance and bulk properties, i.e., thermal properties and 
typical rheological parameters of elasticity and plasticity as 
functions of temperature and rate of deformation; importance 
of rheology in predicting service life of materials ; examples 
(abrasives, textiles, rubber, rockets). 51 refs. 

WEATHER FORECASTING. See Flood Control; Meteorology ; 
Oil Well Drilling—Weather Forecasting; Radar—Weather ; 
Satellites—Weather; Water Resources. 


WEATHER INFORMATION. See Telephone—Weather Infor- 
mation. 


WEATHER ROOMS. See Environmental Chambers. 
WEATHERING. See Materials Testing. 


WEAVING. | See Carpet Manufacture; Cotton Fabrics—Weav- 
ing; Textiles—Weaving. 
WEED CONTROL 


See also Roadside Improvement—Weed Control; Sugar Cane 
—Growing. 


WEIGHING MACHINES. 
WEIGHTS AND MEASURES 


Protective Coatings. 
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WEED CONTROL— Continued 


_ Highly Insoluble Chemicals Provide Persistent Preventa- 
tive Weed Control, H.E.ROTH. Sugar y Azucar v 55 n 8 
Aug 1960 p 28-9, 43 (Spanish version p 48-9, 70). It is 
suggested that although hormone weed killers allowed ration- 
alization of work and replaced hand weeding to increasing 
extent, they showed certain limitations : important step was 
discovery of chemicals giving control of both broad leaved 
and grass weeds for longer time; new group are triazine 
herbicides which include Simazine (2-chloro-4, 6-bis-ethy- 
paieen iazitie)': characteristics of Simazine and test re- 
sults. 


Synthesis of Trisubstituted Thioureas, P.L.HO, H.C. 
YANG, S.N.FANG. Acta Chimica Sinica v 26 n 1 Feb 1960 
p 3-6. Series of trisubstituted thioureas have been made by 
reaction of primary aromatic amines, carbon disulphide, 
dimethylamine and small amount of sodium hydroxide in 95% 
ethanol solution; one of products, 3-(p-chlorophenyl)-1, 1- 
dimethylthiourea, has been tested in laboratory and in field 
as herbicide and was found to be as good as CMU, 3-(p- 
chlorophenyl)-1, 1-dimethylurea. 


See Scales and Weighing. 


See also Engineering—Units ; Scales and 


Weighing. 

World’s New Standard for Length, P.A.McKEOWN. En- 
gineering v 190 n 4930 Oct 14 1960 p 514-15. It was decided 
at 11th General Conference of Weights and Measures, in 
session during Oct 1960, that meter is to be redefined in terms 
of wavelength of light; new definition will almost certainly 
be 1 m equals 1,650,763.73 wavelengths of orange-red line 
radiation in Krypton-86 spectrum (in vacuo); design, and 
advantages, of photoelectric microscope in measuring are dis- 
cussed, and new comparator installed at Int Bur Weights and 
Measures is described. 


Measurements ; 


WEIRS 


See also Flow of Water—Measurement; Hydraulic Control 
and Transmission; Hydraulic Jump; Hydraulic Structures. 


Aus der Projektierung fuer die Kraftwerkgruppe Hinter- 
rhein, Ausbildung des Wehres Innerferrera, Verlandungs- und 
Spuelversuche, R.HAERRI. Schweiz Bauzeitung v 77 n 34 
Aug 20 1959 p 543-6. Hinterrhein hydroelectric scheme; de- 
velopment of weir at Innerferrera,- silting and flushing ex- 
periments; requirements are high as water flow of total 
1100 cu m/s, needed to be dealt with; use of 1:50 scale 
model representing site, weir and 350 m long section of 
tailrace; determination of flow capacity, rate of energy, 
dissipation, and size of openings. 

Beitrag zur Untersuchung der schwingungserregenden 
Kraefte an gleichzeitig ueber- und unterstroemten Wehrver- 
schluessen, E.NADDASCHER. Technische Mitteilungen Krupp v 
17 n 5 Dee 1959 p 230-75. Contribution to investigation of 
forces causing vibrations in weir gates when water flows 
simultaneously under and over gates; determination, by model 
tests, of effect of water flow characteristics and type of weir 
on vibration-inducing forces; suggestions for hydraulically 
sound design and for further basic investigation. 45 refs. 


Effect of Cut-Offs in Design of Weirs, Study by Electrical 
Analogy, C.K.SARKAR. Bengal Eng College—J Technology 
vy 4n 1 June 1959 p 1-14. Principle of electric analogy has 
been used for determining uplift pressure distribution dia- 
grams in case of complex foundation profiles of hydraulic 
structures resting on homogeneous permeable medium, with 
object of determining most desirable locations and relative 
depths of cut-offs from consideration of least uplift pressure 
on down stream door; recommendations made, based on 
experimental results. 


Etude des seuils deversants- a fente aspiratrice, L. 
ESCANDE, F.SANANES. Houille Blanche v 14 n B Dec 1959 
p 892-902. Weirs with suction slots; new method employs 
slot on crest connected with downstream flow by inside tube 
to prevent, by suction effect, nappe from breaking away from 
downstream face; large number of model tests to determine 
proper design. 

Moegliche Erhoehung und Entwicklung der festen Wehr- 
schwélle, sowie Gestalltung der damit verbundenen Wehrkon- 
struktionen, im besonderen des Sektorwehres, F.JAMBOR. 
Bautechnik y 36 n 6, 8 June 1959 p 221-8, Aug p 297-300. 
Possible heightening and development of firm weir sill, and 
forming of weir structures connected with it, especially gate 
weirs; calculation and theoretical basis of heightening of weir ; 
determination of form and extent of heightening; use of 
convex bottom line conforming to Bernoulli’s theory and de- 
creasing water pressure by centrifugal force; construction 
saves considerable steel. 

Wehre fuer die Abflussmessung in offenen Gerinnen, F.V.A. 
ENGEL. VDI Zeit v 101 n 34 Dec 1 1959 p 1651-8. Weirs for 
flow measurement in open channels; summary of work by 
F.V.A.ENGEL and W.STAINSBY (see Engineering Index 
1958 p 1347) leading to general formula for calculation of 
flow rate in sharp-edged, broad-crowned, and Venturi flumes. 


See Paint—Antifouling. 


WELDED RIVETS. See Riveting. 
WELDED STEEL STRUCTURES 


See also Bridges, Steel—Welding; Cranes—Iron and Steel 
Plants; Gas Holders—Welded Steel; Hydraulic Gates; Port 


Structures; Presses—Manufacture; Radio Towers; Rockets 
and Missiles—Manufacture; Steel—Weldability; Steel Test- 
ing—Notched Bar; Tanks—Welding; Welding; Welds. 


Augmentation de la resistance a la fatigue par chauffage 
localise de plats et de poutres compertant des goussets 
soudes, O.PUCHNER. Soudage et Techniques Connexes v 14 
n 1-2 Jan-Feb 1960 p 27-32. Increase of fatigue resistance by 
localized heating of plates and beams with welded gussets; 
pulsating bending fatigue tests showed that fatigue limit is 
practically same as that of base plate without gussets; effect 
of residual stresses due to local heating could not be de- 
termined with accuracy. 


Brittle Fracture Problem and Load Carrying Capacity of 
Structures, L.E.BENSON, S.J.WATSON. Metallurgia v 61 n 
366 Apr 1960 p 145-52. Welded non-stress relieved ship and 
tank failures; factors relating to brittle fracture problem 
about which erroneous assumptions are sometimes made; 
results of laboratory experiments designed to indicate how 
strength may be expected to vary in relation to size and 
geometry as well as temperature; conclusions. 


Distortion in Welded Steel and Corrective Measures, O.W. 
BLODGETT. Welding J v 39 n 7 July 1960 p 692-7. Types 
of distortion; attempt made to assess its causes, determine 
variables that affect it, and suggest practical solutions based 
upon this analysis and upon experiences of structural fabri- 
cating shops and erectors. 


Evaluation of Laboratory Fatigue Studies for Welded Struc- 
tures, W.H.MUNSE. Welding J v 39 n 4 Apr 1960 p 172s-5s. 
How laboratory data can be used effectively to predict be- 
havior of welded structures subjected to repeated loads; 
information on behavior of welded beams or girders used as 
example. 

Recommendations for Choice and Classification of Steels 
for Use in Welded Structures. Brit Welding J v 6 n 11 Nov 
1959 p 530-3. Factors affecting choice of steel; qualification 
tests for steels; recommendations cover only rolled structural 
mild steels and carbon manganese steels. 


Schweissgerechtes Konstruieren mit der neuen IPE-Profil- 
reihe, A.REINIG. Schweissen u Schneiden v 12 n 5 May 1960 
p 248-51. Design adjusted to full utilization of modern weld- 
ing technique by introduction of IPE rolled steel sections; 
characteristics of IPE beams having thinner flanges and 
webs than sections of standard design; flanges are wider and 
straight on both sides; advantages in welding; economics ; 
applications in roof construction. 


Welded Interior Beam-to-Column Connections, as 
GRAHAM, A.N.SHERBOURNE, R.N.KHABBAZ, C.D.JEN- 
SEN. Am Inst Steel Construction, Inc, New York, NY, 1959 
39 p. Summary of experimental and analytical investigations 
into behavior of connections both with and without stiffeners ; 
investigation into two-way beam-to-column connections, first 
by detailed tests copying practical conditions and later by 
simpler tests simulating these conditions; similar investiga- 
tion into four-way beam-to-column connections; design rules 
and formulas. 

Fatigue. See Welds—Fatigue. 


WELDED WIRE FABRIC. See Roads and Streets—Concrete ; 
Welding—Wire Products. 


WELDERS 


Die Schweisstechnischen Lehr- und Versuchsanstalten als 
Schwerpunkte des schweisstechnischen Ausbildungs- und 
Forschungswesens in Deutschland, H.von HOFE. Schweissen 
u Schneiden v 12 n 8 Aug 1960 p 338-45. Institutes for In- 
struction and Experimentation in Welding (SLV) as centers 
of training and research in art and science of welding in 
Germany; detailed description of functions of non-profit 
institutes, some of which are state supported; training ranges 
from welder apprentice to post graduate of university; in- 
come is derived from teaching fees, consulting fees, and re- 
search. 


Accident Prevention. See Welding—Accident Prevention. 


Goggles. See Goggles. 
Training. See Welding—Education. 
WELDING 
See also Aircraft Manufacture—Welding ; Automobile Manu- 
facture—Welding; Bicycles; Brazing; Bridges, Steel—Weld- 
ing; Chemical Equipment—Manufacture; Cranes—Manufac- 
ture; Dies—Repair; Diesel Engines—Manufacture; Electric 


Cables—Joints ; Electric Motors—Manufacture; Fasteners; Gas 
Turbines—Manufacture; Heat Exchangers—Manufacture; Hy- 
draulic Turbines—Welding; Machine Tools—Manufacture; 
Metal Cladding; Metals and Alloys—Hard Facing; Natural 
Gas Pipe Lines—-Welding; Nuclear Reactors—Fuel Elements ; 
Nuclear Reactors—Manufacture; Penstocks; Petroleum Pipe 
Lines—Welding ; Petroleum Refineries—Welding ; Pipe, Steel— 
Manufacture; Pipe Lines—Welding; Presses—Manufacture ; 
Pressure Vessels—Welding; Rails—Welding; Riveting; Rock- 
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WELDING—Continued 
ets and Missiles—Manufacture; Shipbuilding—Welding ; Steam 
Pipe Lines—Welding; Steel—Weldability ; Tubes—Manufac- 
ture; Welders; Welding Jigs and Fixtures; Welding Shops; 
Welds. 

Applications and Limitations of New Developments in 
Metals Joining Processes, P.J.RIEPPEL. SAE—Paper n 
160B for meeting Apr 5-8 1960 18 p. Review, compiled by 
Battelle Memorial Inst, of new developments; fusion welding, 
resistance welding, brazing, solid state bonding processes, 
and cutting and coating; developments of each group; intro- 
duction of plasma jet as heat source has supplied new tool 
for use in cutting and coating applications. 60 refs. 

Das Schweissen von Staehlen fuer maessig tiefe Tempera- 
turen, W.STAUFFER, A.KELLER. Zeit fuer Schweisstech- 
nik v 50 n 6 May 1960 p 162-71. Welding of steels for 
moderately low temperature service; temperature behavior of 
steels; sheet materials for low temperatures; weld metal be- 
havior of steels; sheet materials for low temperatures; weld 
behavior at low temperatures; welded steel structures for 
temperatures up to —60 C. (In German and French). 


Die Anwendung der Schweisstechnik bei Instandsetzungsar- 
beiten, P.RICHTER. Schweissen u Schneiden v 12 n 1 Jan 
1960 p 19-22. Welding for repair work; discussion of design 
changes, metal to be welded (cast iron, wrought or cast carbon 
steel, alloy steel), technique to be used; examples. 


Le soudage des métaux en fortes épaisseurs. Revue de la 
Soudure (Lastijdschrift) v 16 n 2 1960 p 55-163. Five articles 
on thick metals welding, presented at International Welding 
Conference in Liege, Belgium, June 1960. Some metallurgical 
aspects of welding thick steel plates, J.SEBILLE, 55-101; 
Welding of Heavy Aluminium, W.G.GROTH, 103-16 (In Eng- 
lish) ; Some Industrial applications of welding great thick- 
nesses, A.LUTHY, 117-25; Heavy Plate Welding in Power 
Industry, H.HARRIS, 127-52 (In English); Electroslag Weld- 
ing Is Most Progressive and Most Efficient Method of Join- 
ing Thick Metals, B.E.PATON, 153-63 (In English). 94 refs. 


New Welding Processes—M/DE Manual No. 166, J.C.MER- 
RIAM. Matls in Design Eng v 51 n 1 Jan 1960 p 105-20. 
Application, effectiveness and advantages of following proc- 
esses; electron beam welding; high frequency resistance weld- 
ing; ultrasonic welding; percussion welding; thermal com- 
pression welding; and miscellaneous welding processes. 


Prediction in New Metal Joining Processes, J.J.CHYLE. SAE 
—Trans v 68 1960 p 148-56. Indexed in Engineering Index 
1959 p 1497 from SAE Paper n 52S. 


Schweisstechnische Lehr- und Versuchsanstalten in Europa, 
G.CZESANY. Zeit fuer Schweisstechnik v 50 n 2, 8 Feb 1960 
p 39-45, Mar p 82-7. Institutes for welding education and 
experimental research in Europe; establishments in West and 
East Germany, Great Britain, France, Switzerland, Czecho- 
slovakia and Austria described; comparison of their scope, 
activities and financial resources. 


State of Welding Engineering in Chinese People’s Repub- 
lic, and Prospects for its Development, HAO SUN FU. Weld- 
ing Production (English translation of Svarochnoe Proiz- 
vodstvo) n 1 Jan 1960 p 94-103. Great progress made in last 
years, especially after 1956 when China began to employ high 
output welding methods such as automatic, semi-automatic 
resistance, gas shielded, electro-slag, etc; shortcomings noted 
and future prospects indicated. 


Welding Processes, J.J.;CHYLE. Mech Eng v 82 n 5 May 
1960 p 43-7. New methods of processing and new welding 
procedures required for newer metals developed for space and 
atomic age are covered under three broad headings: pressure 
welding, fusion welding, and brazing; selection is governed 
by type of metal to be joined, design of weldment, cost of 
welding, and engineering and service requirements involved. 
Paper 60-MD-3. 


Accident Prevention. See also Accident Prevention—Protective 
Clothing ; Goggles. 


Welding Safety “Why’s.” Welding Engr v 44 n 12 Dec 
1959 p 29-82. Discussion of following main hazards to which 
welder is usually exposed: electric shock and burns; radiant 
energy, and gases, fumes and dust; safety devices, precautions 
and treatments considered. 


Aluminum. See Welding—Light Metals. 


Beryllium. Fusion Welding of Beryllium, T.J.McDONALD, N.F. 
EATON, D.B.WRIGHT. Brit Welding J v 7 n 7 July 1960 p 
441-50. Apparatus for experimental tungsten are inert gas 
autogenous welding of beryllium; satisfactory conditions ob- 
tained for various weld designs of Be fabricated from ingot 
and sintered powder material; work was concéntrated on fuel 
element end cap designs where weld preheat and subsequent 
cooling rate were found to be critical factors in eliminating 
crackling when using flowing argon as inert gas shield; weld- 
ing in static, pure argon atmosphere requires less critical con- 
trol of these factors. 


Joining of Beryllium, N.F.EATON, J.SKINNER, A.J.MAR- 
TIN. Welding & Metal Fabrication v 28 n 2 Feb 1960 p 46- 
52. Survey of methods, particularly those tried at Atomic 
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Weapons Research Establishment; fusion welding; flux and 
are brazing; pressure welding; electric resistance welding ; 
results given; satisfactory conditions obtained at AWRE for 
fusion welds in all joint designs attempted with present ex- 
ception of sheet butt welds. 

Bronze. See Welding, Electric Are—Copper. 

Castings. See Welding—Iron Castings; Welding—Steel Cast- 
ings; Welding, Electric Are—Copper. 

Clad Metals. See also Welding—Wire Products; Welding, Elec- 
tric Resistance—Precoated Metals. 


Fabricator Scores Breakthrough In Joining Titanium Clad 
Steel. Steel v 145 n 16 Oct 19 1959 p 152-3. Welding tech- 
niques developed by Chicago Bridge & Iron Co for joining 
Ti clad steel, will permit greater use of materials in chemical, 
petrochemical, paper, and other processing industries; special 
brazing method performed with pieces under vacuum prevents 
contamination of Ti by steel; description and sketches of Ti 
clad steel pressure vessel built for Shell Development Co. 


Interpretive Report on Welding of Nickel Clad and Stain- 
less Clad Steel Plate, W.H.FUNK. Welding Research Council— 
Bul Series n 61 June 1960 20 p. Special procedures used for 
cutting to size, preparing edges for welding and fitting prior 
to welding; joint designs and welding methods; applicable 
welding techniques; most commonly used designs and proce- 
dures compared with alternate possibilities; advantages and 
disadvantages of various methods; welding difficulties are 
indicated and corrective measures prescribed; inspection, test- 
ing and postwelding heat treatment. 


Cobalt. Welding and Brazing of Certain Cobalt-Containing 
Alloys, W.J.LEPKOWSKI, R.E.MONROE. Cobalt n 7 June 
1960 p 6-12. Problems in welding by electric are and other 
processes of cobalt alloys, and of iron and nickel alloys con- 
taining cobalt; choice of alloy for brazing cobalt-containing 
alloys. 

Columbium. Welding and Brazing Two Columbium Alloys, C.F. 
BURROWS, M.M.SCHWARTZ, L.J.GAGOLA. Matls in De- 
sign Eng v 52 n 4 Oct 1960 p 13-15. Two Cb alloys, Fansteel 
82 (33 tantalum-0.7 zirconium) and Du Pont D31 (10 titan- 
ium-10 molybdenum), were successfully joined by fusion and 
resistance welding and brazing at Martin Co’s Baltimore Div; 
joining procedures for these alloys developed for use in mis- 
siles and space vehicles where operating temperatures will be 
as high as 3000 F; joint properties obtained are indicated. 


Welding of Columbium Alloys, W.J.LEPKOWSKI, R.E. 
MONROE, P.J.RIEPPEL. Battelle Memorial Inst—DMIC 
Memorandum 69 Oct 24 1960 28 p. Available unclassified in- 
formation reviewed and evaluated; unalloyed columbium is 
readily weldable by techniques used for similar metals such as 
titanium, however it is relatively weak at desired service tem- 
peratures and also has poor oxidation resistance; most of 
alloys that are stronger and more oxidation resistant are 
also less weldable; results of various preliminary and basic 
Maca aimed at establishing acceptable weld procedures re- 
ported. 


COE ee Welding—Quality Control; Welding Machines— 
Sontrol. 


Copper. See Electric Cables—Joints ; Welding—Pressure; Weld- 
ing— Ultrasonic; Welding—Wire Products; Welding, Electric 
Are—Copper. 

Costs. See Welding—Sheet Metal. 


Dissimilar Metals. See also Welding—Ultrasonic; Welding— 
Wire Products; Welding, Electric. 


Possibilita di realizzare una saldatura metallurgica tra 
acciaio inossidab‘le e zircaloy-2, A.BASSI, E.BRUTTO, C. 
CORSETTI, G.PERONA. Metallurgia Italiana v 51 n 11 Nov 
1959 p 509-14. Welding stainless steel and Zirealoy-2; problem 
cf joining steel and Zirealoy pipes for nuclear power plant; 
difficulties of carrying out mechanical points and _ possible 
techniques to obtain metal weld between two alloys; first 
laboratory results described. 


Distortion. Angular Distortions when Welding Massive Mem- 
bers, V.A.KIRILLOV. Welding Production (English transla- 
tion of Svarochnoe Proizvodstvo) n 1 Jan 1960 p 18-27. On 
basis of study, simple equations are recommended for eal- 
culating angular distortions during single-pass and multi- 
pass welding of beams, shafts, ete; experimental verification 
has proved that these equations provide satisfactory results. 


Education. Education in Welding, E.SEYMOUR-SEMPER. Brit 
Welding J v 6 n 12 Dec 1959 p 557-61. Presidential Address dis- 
cusses steps taken to provide educational facilities in welding 
technology during period of growth of welding in Great 
Britain ; adequacy of these facilities examined. 


How to Educate for Welding, R.B.McCAULEBY, R.C.WILEY, 
J.H.FORRER. Welding Engr v 45 n 8 Aug 1960 p 33-5. Three 
educators describe training programs at Ohio State Univ, 
California State Polytechnic College, and North Dakota State 
College, respectively. 


7 Industry Lends Hand, Establishes College with Welding 
Engineer Course, M.D,.THOMAS. Welding Engr v 45 n 8 Aug 


THE ENGINEERING INDEX—1960 


1593 


Electrodes. 
Electron Beam. 


Electro-Slag. 
Explosive. 
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1960 p. 39. Teaching welding principles and applications at 
General Motors Inst, Flint, Mich. 


Manufacturer’s School Provides Industry with All-Around 
Welders, H.B.CARBY. Welding Ener v 45 n 8 Aug 1960 p 36, 
38. Program of instruction at Hobart Bros Technical School; 
‘standard welding course for beginners and specialized courses 
for welders with previous experience; welder qualification 
ee given and certificates issued on successful completion of 
classes. 


See Welding, Electric—Electrodes. 
See also Metals Cutting—Electron Beam. 


Electron Beam Methods Move Into Production. Steel v 147 
n 11 Sept 12 1960 p 124-7. Electron bombardment is process 
whereby electrons are radiated from filament and electrically 
accelerated through vacuum at speeds up to 100,000 mi/sec, so 
that upon impact of electrons on surface of workpiece, energy 
is converted directly to high heat; this heat can be used to 
melt metals, weld them, or ‘machine’ them by vaporization; 
electron beam metalworking provides advantages of freedom 
from contamination, and precision of control, application to 
machining, welding and melting. 


Electron Beam Welding, M.E.HARPER, E.G.NUNN. Brit 
Welding J v 7 n 5 May 1960 p 331-6. Versatile vacuum weld- 
ing equipment using electron bombardment heat source is 
described in relation to factors that govern its design; weld- 
ing techniques employed are discussed to illustrate advantages 
of electron beam welding over more conventional methods. 


Electron Unit Solves Problem of Welding Refractory Metals, 
A.ADELHARDT, R.H.WITT. Iron Age vy 185 n 17 Apr 28 
1960 p 108-10. Common problem of embrittlement which oc- 
curs when welding Mo or W has been resolved by electron 
beam welder which produces narrow and ductile weld zone; 
technique developed by Republic Aviation Corp is described; 
Photomicrographs compare electron beam welds with con- 
ventional welds, and indicate some problems in weld porosity 
which occur. 


Is Electron Beam Welding Ready For Production Line? M. 
HABLANIAN. Iron Age v 185 n 2 Jan 14 1960 p 66-7. New 
and less expensive electron beam welding machine developed 
by NRC Equipment Corp, Newton, Mass, can generate 3 kw 
at maximum current rating of 150 ma, with maximum operat- 
ing voltage of 20,000; many former operating problems, such 
as interruptions incurred from high voltage gas discharges, 
eliminated by new attachments and design features; electron 
beam overcomes problems of contamination and costly remelt- 
ing of Zr, Ta, W, Co, Mo and other difficult to melt materials. 


New Electron-Beam Welding Unit, W.J.GREENE, R.R. 
BANKS, R.M.NIEDZIELSKI. Welding J v 39 n 8 Aug 1960 p 
791-6. 714-kw laboratory model electron beam welding machine 
shown was constructed to obtain process data and to refine 
and improve electron optics and associated control equipment ; 
power supply employed is rated 14% amp at 15,000 v; Charac- 
teristics of commercial unit built later are substantially same, 
differing mainly in use of larger welding chamber, and addi- 
tion of power supply specifically designed for application ; 
electron optics; vacuum system; welding characteristics. 

Newest Electron Beam Entry is German-Made. Welding 
Engr v 45 n 3 Mar 1960 p 44-5. New process acquired by 
Hamilton Standard, division of United Aircraft Corp can per- 
form operations on hardest materials or metals impossible with 
any other manufacturing or chemical process; in laboratory 
tests, electron beam has welded 1-in. thick stainless steel and 
in production applications, 4% in. thick stainless; used as 
welder, Hamilton-Zeiss electron beam machine handles stain- 
less steel for aircraft and missile structures, producing Tee- 
sections 60/1000-in. thick from sheet stock at rate of 48 ipm. 


Progress in Electron-Beam Welding, G.BURTON, Jr., W.L. 
FRANKHOUSER. Engrs’ Digest v 20 n 11 Nov 1959 p 441-4, 
467. Indexed in Engineering Index 1959 p 1498 from Welding 
J Oct 1959. 

Schweissen im Hochvakuum mit Elektronenstrahlen, E.B. 
BAS, G.CREMOSNIK. Vakuum-Technik v 8 n 7 Oct 1959 p 
182-8. High vacuum electron beam welding; by focussing elec- 
tron beam on small section of solid metal surface, local melt- 
ing.can be achieved; phenomenon can be used for fusion- 
welding of two pieces of metal in high vacuum; power and 
power densities of electron beam required for process evaluated 
for number of metals and results summarized in table; elec- 
tron optics necessary to obtain required welding power de- 
scribed in detail for case of electron-beam welding equipment 
of two chamber type. 


Schweissen und Schneiden mit Elektronenstrahlen, K.H.STEI- 
GERWALD. Schweissen u Schneiden v 12 n 3 Mar 1960 p 
89-95. Electron beam welding and cutting; review of history 
and present status of art; description of welding machine. 


See Welding, Electric Are—Electro-Slag. 


Explosive Welding is on the Way. Steel v 145 n 18 
Nov 2 1959 p 90-1. Promising preliminary results obtained 
by National Northern Div, American Potash & Chemical Corp 
in joining Al to Al, Al to stainless steel, Al to Ni alloys, and 
stainless steel to Ni alloys; two metals are overlapped in die, 
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and water transmits shock wave when properly placed charge 
is detonated; explosive force ‘‘instantly’’ squeezes metal into 
bond; technique and degree of bonding depends on metals be- 
ing joined; photomicrographs of bonds shown. 


Friction. See also Welding—Ultrasonic. 


Friction Welding in Reconditioning of Worn Components, 
Kh.A.TYAYAR. Welding Production (translation of Svaroch- 
noe Proizvodstvo) Oct 1959 p 71-6. Results of investigations at 
Estonian Agricultural Academy; in obtaining good quality 
built-up layer, definite rotational speeds of bar and compo- 
nent exist for every value of unit pressure; efficiency cannot 
be increased by increasing rotational speed of rod, since 
this leads to presence of unfused regions; if welding is done 
with high rotational speed of bar, component cannot heat, so 
that built-up layer is deposited on to cold metal and welding 
dces not take place. 


Friction Welding: Lesson in Economics from Russia, A.B. 
TESMEN. Metal Progress v 78 n 2 Aug 1960 p 101-3. Report 
on how Russians have put to work friction welding in tool, 
tractor and electrical plants to make such items as cranks, 
shafts, axles, bolts and cutting tools; low power consumption, 
high productivity, adaptability to automatic lines and other 
advantages of method noted, 


Friction Welding: Practical Process. Engineering v 190 n 
4922 Aug 19 1960 p 250-1. Basically, method entails heating 
of two surfaces to be welded by heat generated when they are 
rubbed together; when high enough temperature is reached 
two surfaces are forced together to form weld; its invention 
is attributed to A.I.CHUDIKOV; information on process, re- 
search using pilot plant equipment, dressing, and friction 
welding machines. From Czechoslovak Heavy Industry. 


Heating and Cooling of Rods Butt Welded by Friction 
Process, N.N.RYKALIN, A.I.PUGIN, V.A.VASIL’EVA. Weld- 
ing Production (translation of Svarochnoe Proizvodstvo) Oct 
1959 p 42-52. Characteristics of heating of immediate con- 
tact region of rods and initial distribution of specific heat 
flow about contact section in butt welding by frictional heat- 
ing of low carbon steel rods of 20 mm diam under unit pres- 
sure of 0.8-0.9 kg/mm? and at 1400 rpm; method for cal- 
culating thermal cycle of welded joint by analysis of heating 
of semi-infinite rods with heat source uniformly distributed 
over ends. 


Power and Heat Parameters of Friction Welding, R.I. 
ZAKSON, V.D.VOZNESENSKII. Welding Production (transla- 
tion of Svarochnoe Proizvodstvo) Oct 1959 p 63-70. Study of 
power, time and temperature parameters of friction welding 
and weldability of various grades of steel; designs for friction 
welding equipment developed. 

Versuche zum Reibungsschweissen von Metallen, W.HOF- 
MANN, H.SCHILDWAECHTER. Schweissen u Schneiden v 11 
n 9 Sept 1959 p 349-52. Experiments with friction welding of 
metals; description of equipment; test welding of PVC (hard) 
thermoplastic pipe to flanges (strength of joint 50% of that 
of base material) ; welding of aluminum pipe to flanges and 
pipe (torsional strength 80%, tensile strength 35% of base 
metal) ; welding of copper pipe to flanges was difficult with 
available equipment. 

Galvanized Metal. How to Weld Galvanized Steel, J.F.RUDY. 
Iron Age v 185 n 13 Mar 31 1960 p 154-6. Problems in 
welding galvanized steel include wide and erratic arc, excessive 
fuming, excessive porosity, and weld heat cracking; cause of 
weld cracking found to result from steel-Zn interaction, and 
grain boundary penetration by liquid Zn; contribution of 
cooling stresses produces condition analogous to stress-corro- 
sion cracking; some results of research suggest that cracking 
can be reduced by use of E 6012, E 6013, and E 6027 elec- 
trodes, proper joint design, and use of 1/16 in spacers. 

Welding of Galvanized Steel—Cracking Mechanisms and De- 
velopment of Solutions, J.F.RUDY. Welding J v 39 n 5 May 
1960 p 212s-18s. Literature reviewed; critical experiments per- 
formed to substantiate mechanism of zine penetration into 
stressed weld root area, and welding tests carried out which 
were designed to eliminate factors responsible for phenomenon ; 
second of two attempted techniques, namely altering stress 
concentration geometry at root of fillet by controlled weld bead 
penetration and by opening faying plane ‘‘notch”’, appeared 
to offer more promise as means of controlling zinc cracking 
problem. 


Gun Metal. 
Hidden Arc. 


See Welding, Electric Arec—Copper. 
See Welding, Electric Are—Submerged Melt. 
Inert Gas. See Welding, Electric Arc—Imert Gas. 


Iron Castings. Das Abbrennstumpfschweissen von Grauguss, L. 
HUETTER, H.NEUMANN. Giesserei v 46 n 27 Dec 31 1959 
p 1001-7. Flash butt welding of gray cast iron; continuation 
of basic study (see Engineering Index 1956 p 1142); further 
proof presented to show that difficulties encountered are not to 
be ascribed to narrow solidification range of gray iron but to 
limited hot formability characteristic of its structure; if 
welding program takes lack of hot plasticity into considera- 
tion, properties of welds will closely resemble those of base 
metal. 
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Das Schweissen von ferritisch gegluehtem Gusseisen mit 
Kugelgraphit, W.ZITZELSBERGER. Schweissen u Schneiden 
v 11 n 11 Noy 1959 p 416-27. Welding of ferritic nodular cast 
iron; determination of effects of welding process (TIG, electric 
are, gas), filler metal, welding technique, pre- and post-heat 
treatments on properties of welded spheroidal cast iron 
joints or joints between cast iron and steel; results tabulated. 


Filler-Rod for Gas-Welding of S.-g. Iron, R.H.T.DIXON, 
D.R.THORNEYCROFT. Foundry Trade J v 108 n 2266 May 12 
1960 p 583-9. Development of nickel bearing nodular iron filler 
rod with improved deposition characteristics and weld metal 
properties, for use in oxyacetylene welding of spheroidal 
graphite gray cast irons; rod has basic structure similar to 
metal to be welded, but with addition of substantial percentage 
of nickel. 


Quenchable Deposits Speed Cast-Iron Repair. Welding Engr 
v 45 n 5 May 1960 p 60; see also Iron Age v 185 n 14 Apr 7 
1960 p 96-7. In new cast iron Quench Weld process introduced 
by Eutectic Welding Alloys Corp, Flushing, NY, deposits can 
be quenched without danger of cracking; preheating and slow 
cooling eliminated, allowing most jobs to be finished in one- 
tenth of time previously necessary; other advantages are 
elimination of peening and absence of toxic fumes; process is 
recommended for most cast irons but cannot be used on chilled 
iron, Ni-Hard and similar materials. 


Schweissreparaturen an Haematitgusskoerpern in Stahl- und 
Huettenwerken, C.C.ELSTER. Schweissen u Schneiden v 11 n 
12 Dee 1959 p 480-2. Repair by welding of hematite castings 
in blast furnace and steel plants; description of are welding 
process used on heavy, thick-walled equipment (such as ingot 
molds, slag thimbles, etc) ; economic advantages. 


Selection of Methods for Welding Grey Cast Iron, B.G. 
IVANOV. Welding Production (translation of Svarochnoe 
Proizvodstvo) Apr 1959 p 94-108. Classification of method, pro- 
cedures, types of electrode or fillers, and quality characteristics 
of deposited metal for welding cast iron; electrode and filler 
rod compositions ; electrode coating compositions ; reeommenda- 
tions on selection of methods for repairing casting defects 
before mechanical treatment, and defects in machined casting 
surfaces. 


Welding of Ductile Iron, G.R.PEASE. Welding J v 39 n 1 
Jan 1960 p 1s-9s. Strong, ductile joints are attainable in 
ductile iron; in most cases, long postweld heat treatments 
may be required to reach desired properties; as-welded joints 
are strong, but contain hard structures in heat affected zone 
which impair machinability, impact strength and ductility; 
best results obtained by metal are welding using covered elec- 
trodes of ENiFe type. 


Jigs and Fixtures. See Welding Jigs and Fixtures. 


Light Metals. See also Aluminum Magnesium Alloys; Columns 
—Aluminum; Electric Busbars—Aluminum; Electric Cables— 
Joints; Nuclear Reactors—Manufacture; Rockets and Missiles 
—Manufacture; Tanks—-Welding ; Welding—Explosive; Weld- 
ing—Friction ; Welding—Pressure ; Welding—Ultrasonic ; Weld- 
ing, Electric Are—Light Metals; Welding, Electric Resistance 
—Light Metals; Welding, Gas; Welds—Corrosion ; Welds—De- 
fects; Welds—Mechanical Properties; Welds—Testing. 


Design Changes Cut Downtime In Welding of Aluminum. 
Iron Age v 185 n 22 June 2 1960 p 66-7. Design of new 
expandable contact tip which provides better current pickup, 
and substitution of flat rather than traditional round welding 
wire has achieved saving of 1 rh/day/welder at Ordnance Dept 
a ae Electric Co, Pittsburgh; advantages of changes 
iscussed. 


Design of Welded Aluminum Structures, H.N.HILL, J.W. 
CLARK, R.J.BRUNGRABER. ASCE—Proc v 86 (J Structural 
Div) n ST6 June 1960 Paper n 2528 p 101-24. Design rules 
proposed rules take account of reduction in strength near 
welds in heat treated or strain hardened material, at same 
time taking advantage of strength of material in regions not 
affected by heat of welding; proposed rules are conservative 
yet more realistic than previously used design procedures for 
welded aluminum structures; application to specific aluminum 
alloy 5456-H321. 


Low-Temperature Properties of Welded Magnesuim Alloys, 
R.W.FENN, Jr, L.F.LOCKWOOD. Welding J v 39 n 8 Aug 
1960 p 352s-6s. Results of room and low temperature weld 
test program conducted on AZ31B, HK31A, HM21A, ZE10A 
and ZE41XA magnesium sheet and plate; strengths of both 
base metal and welds gradually increase with decreasing test 
temperature, while ductilities gradually decrease with reduc- 
tion in test temperature; maximum base metal and weld 
strengths at low temperatures are obtained 6n AZ31B base 
metal welded with AZ61A filler rod. 


New Ways to Join Magnesium, T.L.PATTON. Modern Metals 
v 16 n 38 Apr 1960 p 46, 48. MIG welding now used on thin 
gage materials; machine settings for MIG welding magnesium 
using AZ61A filler wire; hot pressure, stud and flash welding, 
and flux dip brazing; thick magnesium plates cut by process 
whose basic principles and equipment are similar to those 
employed in TIG welding. 
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Problems of Alloying Weldable Malleable Aluminum Alloys, 
S.V.LASKO-AVAKYAN, N.F.LASHKO. Welding Production 
(translation of Svarochnoe Proizvodstvo) June 1959 p 51-62. 
Discussion of improving weldability of principal types of 
malleable commercial aluminum alloys by varying content of 
almost inevitable impurities, particularly silicon and iron; by 
addition of grain refining elements (primarily titanium) on 
alloy structure; and by varying content of basic alloying ele- 
ments within permitted range for alloy; combination of these 
three methods is extremely effective. 

Recent Advances in Joining Aluminium, G.W.ELDRIDGE. 
Metallurgia vy 61 n 364 Feb 1960 p 55-60. Recent outstanding 
examples of use of welding in fabrication of aluminum struc- 
utres; developments in fusion, resistance and ultrasonic weld- 
ing, brazing and soldering; development of Al alloys suitable 
for joining by these processes. 21 refs. 


Schweisstechnische Untersuchungen einer AlZnMg1-Legie- 
rung unter besonderer Beruecksichtigung der Schweissrissigkeit, 
K.P.MUDRACK. Schweissen u Schneiden v 12 n 2 Feb 1960 p 
45-55. Investigations concerning welding of AlZnMg1 alloy, 
with particular reference to weld cracking; summary of 
present knowledge of metallurgical factors involved in weld 
cracking of alloy with nominally 5% Zn and 1% Mg; experi- 
mental investigation leading to new welding test and to sug- 
gestion of optimum compositions for Al-Si and Al-Mg filler 
rods and for base metal. 30 refs. 


Magnesium. See Welding—Light Metals; Welding, Electric Are 
—Light Metals. 


Molybdenum. See Welding—Ultrasonic. 


Nickel Alloys. See also Welding—Clad Metal; Welding—Cobalt ; 
Welding—Explosive; Welding—Ultrasonic; Welding, Electric 
Are—Nickle Alloys. 


Welding Metallurgy of Nimonic Alloys, J.HINDE, D.R. 
THORNEYCROFT. Brit Welding J v 8 n 10 Oct 1960 p 605-14. 
Constitution and physical properties of alloys of Nimonic and 
Nimocast series discussed in relation to their influence on 
welding characteristics; behavior of materials under thermal 
conditions imposed by welding; mechanical properties of 
parent metals and of welded joints described, with particular 
reference to effects of various temperatures attained by weld 
itself and adjacent heat affected zones; welding procedures 
recommended; brazing techniques and materials considered. 


Welding of Wrought Age-Hardenable Nickel-Base Alloys for 
Service at Elevated Temperatures. Battelle Memorial Inst— 
DMIC Memorandum 88 Nov 25 1959 17 p. Fusion welding proc- 
esses and techniques for Inconel ‘‘X”’ and ‘‘W”’, Incoloy 901, 
Hastelloy “X’’, Nimonic alloys and Rene 41; spot and seam 
welding of Inconel ‘‘X”’ and ‘‘W’’; resistance welding of M-252 
and Rene 41 alloys; flash, roll spot, and projection welding. 
39 refs. 

Plasma Jet. See also Plasmas. 


Heating by Plasma in Welding Process, K.V.VASIL’EV, 
A.A.ISACHENKO. Welding Production (translation of Svaroch- 
noe Proizvodstvo) Sept 1959 p 12-16. Study of plasma jet as 
heat source carried out by calorimetric method of heating 
stainless steel plates by moving plasma jet; nature of varia- 
tion in heat input when sample surface is placed at different 
points across length of jet, proved of utmost interest; pos- 
sible application of plasma jet in fusing, spraying, welding 
and cutting; method also seems promising for local heat 
treatment of non-conducting materials which are sensitive to 
active methods. 


Plastics. See Plasties—Bonding; Welding—Friction. 


Precoated Metals. See Welding, Electric Resistance—Pre- 
coated Metals. 


Rr chee le: See also Welding—Iron Castings; Welds—Stress 
Relief. 


Guide to Preheat. Welding Engr v 45 n 2 Feb 1960 p 34-7. 
Where and why preheating is used in welding; its benefits; 
recommended preheat for steel alloys. 


Pressure. See also Transistors—Manufacture; Welding—Beryl- 
cl Welding—Light Metals; Welding—Titanium ; Welding— 
trasonic. 


Cold Spot Welding of Aluminium Alloys AMg5VM and 
AMg6T, IL.M.STROIMAN. Welding Production (English trans- 
lation of Svarochnoe Proizvodstvo) Dee 1959 p 19-25. Investi- 
gation to determine whether two new aluminum alloys having 
high anti-corrosion and mechanical properties could be cold 
spot welded, and to establish approximate parameters of proe- 
ess and mechanical properties obtained; results show that 
components of alloy AMg5VM can be cold welded using either 
double-sided or single-sided deformation of metal; no satis- 
factory results obtained with second alloy. 


_ Significance of Surface Preparation in Cold Pressure Weld- 
ing, L.R.VAIDYANATH, D.R.MILNER. Brit Welding J v 7n 1 
Jan 1960 p 1-6. Bond strength characteristics of aluminum 
and copper determined at room temperature after various sur- 
face treatments; all surfaces can be welded if they are first 
baked-out’ by heating at several hundred degrees centigrade ; 
highest bond strengths obtained with scratch-brushed surfaces ; 
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anodized Al surfaces also have good bonding properties after 
baking ‘out; why scratch brushing is particularly effective 
form of surface preparation for cold welding. 


Versuche zur Presschweissung von Aluminium bei verschie- 
denen _Temperaturen, M.K.ABDEL AZIZ, W.HOFMANN. 
Aluminium v 36 n 6 June 1960 p 312-17. Experimental pres- 
sure welding of 99.5% aluminum and of Al-Cu-Mg and Al-Mg- 
Si alloys at room temperature, 100, 200, and 300 C; effect of 
temperature increase on required pressure and surface in- 
crease and on tensile strength of welded specimens; investiga- 
tion, using sheet and single crystals, of effect of crystal 
orientation on weldability. 


Projection. See Welding, Electric Resistance—Projection. 


Quality Control. See also Quality Control; Rockets and Mis- 
siles—Manufacture ; Welding—Titanium ; Welding—Ultrasonic ; 
Welding, Electric Resistance—Spot; Welds—Testing. 


How to Buy Better Welding Quality, H.THIELSCH. Steel v 
145 n 24 Dec 14 1959 p 94-5. Problem facing those who con- 
trol specifications; some rules and examples for obtaining 
better quality as specification of Cu backup bars, when re- 
quired, for atmosphere welding of alloys; use of nondestruc- 
tive testing techniques for high grade welds; use of correct 
electrode and consumable inert rings when required. 


Quality Control Can be Easy and Accurate with Careful 
Preparation, H.K.EITELMAN. Welding Engr v 45 n 7 July 
1960 p 28-30. Procedures for introducing statistical methods 
to large weldment processes suggested; quality control system 
described is in use at General Electric Co’s Pittsfield plant 
and has been effective in quality improvement during its first 
year. 

Quality Control of Welded Fabrication, S.ROWDEN. Sheet 
Metal Industries v 37 n 401 Sept 1960 p 667-70. Three stages 
of control program considered are control of incoming mate- 
rials, surveillance of manufacture and workmanship, and test- 
ing of welds. 


Welding Heat is Chief Factor in Determining Weld Quality, 
N.S.HODSKA. Welding Engr v 45 n 9 Sept 1960 p 30-3. De- 
termining weld heat efficiency ; Graph showing various welding 
methods and heat range required for base metals to be welded; 
application and reaction of welding heat to base metal; six 
points of controlled welding program indicated. 


Refractory Metals. See Welding—Columbium; Welding—Elec- 
tron Beam; Welding—Ultrasonic. 


Research. Scientific Research work in ‘Welding Industry” 
Chair of Bauman Moscow Higher Technical School, G.A. 
NIKOLAEV. Welding Production (translation of Svarochnoe 
Proizvodstvo) Sept 1959 p 64-74. Investigations conducted in 
1958 were concerned with residual stresses and deformations 
due to welding; new physical methods of joining; automation 
of are welding; resistance welding; gas cutting; weld quality 
control; development of technological processes; technological 
stability of metals in welding. 


Resistance. See Welding, Electric Resistance; Welding Ma- 
chines—Resistance. 


Sheet Metal. See also Plasmas; Washing Machines—Manufac- 
ture; Welding—Ultrasonic; Welding, Electric Are—Sheet 
Metal; Welding, Electric Resistance—Sheet Metal; Welding 
Machines. 


Automatic Welding Procedures for Sheet-Metal Stampings, 
H.A.FRANKE, E.R.HUBBARD. Welding J v 39 n 2 Feb 1960 
p 126-30. Progress in automatic handling for welding and 
punchpress operations and new mechanical facilities dis- 
cussed; equipment features; limit switches and actuators; 
extractors and their functions; transfer of parts; advantages 
include increased safety, higher product quality, greater operat- 
ing convenience and lower production costs. 


Wirtschaftlichkeitsberechnungen fuer die Duennblech- 
schweissung bei Mengenteilen, W.BRUNST. Werkstatt u Be- 
trieb v 93 n 6 June 1960 p 297-304. Calculations for economical 
mass production welding of light gage sheet steel; costs 
itemized; methods considered include electric are welding, 
pressure and resistance welding, brazing and soldering; how 
they compare with bonding and mechanical joining; definitions 
concerning maximum number of pieces and degree of utiliza- 
tion’ explained; overhead cost of riveting and projection 
welding calculated and compared. 


Slag. See Welding, Electric Arce—Electro-Slag. 


Soviet Unon. Le soudage en U.R.S.S. Soudage et Techniques 
Connexes vy 14 n 7-8 July-Aug 1960 p 249-64 (discussion) 265- 
6. Welding in Soviet Union; report of visit of French delega- 
tion in Nov 1959; Soviet welding institutions; technical in- 
formation on welding processes and their development. 


Spot. See Welding, Electric Resistance—Spot. 


Stainless Steel. See also Aircraft Manufacture—Welding ; Chem- 
ical Equipment—Manufacture; Fasteners; Nuclear Reactors— 
Manufacture; Rockets and Missiles—Manufacture ; Welding— 
Clad Metal; Welding—Dissimilar Metals ; Welding—Hlectron 
Beam; Welding—Explosive; Welding—Plasma Jet; Welding— 
Ultrasonic; Welding, Electric—Electrodes ; Welding, Electric 
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Are—Stainless Steel; Welds—Corrosion; Welds—Defects; 
Welds—Mechanical Properties; Welds—Testing. 


Modified Phase Diagram for Stainless Steel Weld Metals, 
W.T.DeLONG. Metal Progress v 77 n 2 Feb 1960 p 98-100. 
Revised diagram for predicting amount of ferrite in stainless 
steel welds is proposed; it accounts for austenitizing effect 
of nitrogen in welding rod; predictions are closer to true 
ferrite content than was possible with original Schaeffler 
diagram described in Engineering Index 1950 p 1289. 


Welding of Precipitation-Hardening Corrosion-Resisting 
Steels, J..MORLEY, J.A-McWILLIAM. Brit Welding J v 7 
n 10 Oct 1960 p 651-8. Low carbon martensitic type and semi- 
austenitic type stainless steels described; their compositions, 
heat treatment, physical and mechanical properties, and 
weldability by metal arc, argonarec, inert gas metal arc, and 
resistance welding processes are dealt with; mechanical 
properties of various welds and effect of post-weld heat treat- 
ment given. 

Steel Castings. See also Dies—Repair. 


Investigation of Welding of Cast 15DKhGS Steel, V.I.KLE- 
MENTOV. Welding Production (English translation of Sva- 
rochnoe Proizvodstvo) n 1 Jan 1960 p 28-38. Welding of 
15DKhGS steel, and 20L steel studied: latter is at present 
widely employed for casting rolling stock parts; principal 
factors for determining weldability were hardness, impact 
strength, and underbead zone microstructure; results analyzed. 


Welding Helps Casters Cut Costs, Improve Quality, J. 
MIKULAK. Steel v 145 n 19 Nov 9 1959 p 170-1. Many firms 
find welding of several small pieces to produce one large 
piece, lowers foundry costs and improves quality, reduces 
cost of pilot castings, patterns and modifications, molding 
and finish machining; cast-weld design eliminates core prints, 
permits use of thinner walls for weight reduction, and per- 
mits insertion of special duty metals in critical areas; 
salvage by welding decreases scrap costs. 


Stress Relief. See Welds—Stress Relief. 
Stresses. See Welded Steel Structures. 


Stud. See Welding, Electric Arec—Stud; Welding, Electric Re- 
sistance—Stud. 


Submerged Melt. See Welding, Electric Arc—Submerged Melt. 
Tantalum. See Welding, Electric Are—Tantalum. 


Titanium. See also Rockets and Missiles—Manufacture; Weld- 
ing—Clad Metal; Welding—Ultrasonic; Welding, Electric Are 
—Titanium; Welding, Electric Resistance—Titanium. 


Welding of Titanium and Titanium Alloys, G.E.FAULK- 
NER, C.B.VOLDRICH. Battelle Memorial Inst—DMIC Report 
122 Dec 31 1959 66 p; see also Welding Research Council— 
Bul Series n 56 Dec 1959 20 p. Chemical and metallurgical 
characteristics; surface preparation; welding methods includ- 
ing inert gas shielded metal are welding, spot and seam 
welding, flash welding and pressure welding; quality control; 
repair welding; stress relieving; mechanical properties of 
welded joints. 38 refs. 

Tooling. See Welding Jigs and Fixtures. 


Ultrasonic. See also Plastics—Bonding; Radio Equipment— 
Manufacture; Welding—Light Metals. 


Certain Problems of Ultrasonic Welding, S.B.AINBINDER. 
Welding Production (English translation of Svarochnoe 
Proizvodstvo) Dec 1959 p 10-18. Generation and propagation 
of ultrasonic vibrations in components to be welded; heating 
of weld zone; mechanism by which bonding takes place in 
ultrasonic welding. 


Fundamental Studies of Ultrasonic Welding, N.E.WEARE, 
J.N.ANTONEVICH, R.E.MONROE. Welding J v 39 n 8 Aug 
1960 p 831s-41s. Studies made to determine mechanism of 
bonding, effects of welding variables and influence of material 
factors; aluminum used in most cases; procedures described 
and results analyzed. 


Methods of Improving Weld Quality by Ultrasonically 
Vibrated Weld Pools, A.A.EROKHIN, L.L.SILIN. Engrs’ 
Digest v 21 n 7 July 1960 p 81-2. To study metallurgical 
effects of imparting ultrasonic vibrations to weld metal and 
to find suitable methods which can be applied to various 
welding processes, series of tests has been carried out in 
Russia; method described and _ results obtained. English 
abstract of Russian paper from Svarochnoe Proizvodstvo, n 
5 May 1960. 


Schweissen von Aluminium mittels Ultraschall. Aluminium v 
36 n 6 June 1960 p 339. Ultrasonic welding of aluminum ; 
description of ultrasonic welding machine shown at industry 
Fair at Hannover; advantages of method in welding of 
aluminum foil or sheet (to 0.5 mm) are that neither pre- 
treatment nor fluxing is needed; dissimilar metals can be 
welded easily; danger of damage by heat is avoided. 


Ultrasonic Welder Design Considerations, W.WELKOWITZ. 
Electronic Industries v 19 n 5 May 1960 p 106-9. Ability to 
join dissimilar metals and to handle extremely thin pieces 
contributes to growing use of ultrasonic welders ; transducer 
and mechanical design. 
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Ultrasonic Welding. Mech World v 189 n 3484 Nov 1959 
p 464-5. Heating of metals, and resulting high molecular 
vibration, produces plasticity necessary for welding ; same 
effect can be produced by mechanically or electrically induced 
ultrasonic vibration without significant increase in tempera- 
ture; method is advantageous in welding of dissimilar metals, 
or sections having appreciable difference in thickness ; process 
is commonly used for 18-8 stainless steel, Ti alloys, Inconel, 
and Zr alloys. 

Ultrasonic Welding, B.E.NOLTINGK. Welding & Metal 
Fabrication v 28 n 7 July 1960 p 260-6. Experiments de- 
scribed in order to explain more fully basic mechanism of 
process; apparatus and procedure; results presented, with 
evaluation of various factors such as type of base metal, 
thickness, etc, which affect weldability; welding colored 
anodized aluminum specimens; fields that are likely to prove 
most fruitful for ultrasonic welding. 

Ultrasonic Welding Can Improve Joints in _ Dissimilar 
Metals. Steel vy 146 n 6 Feb 8 1960 p 78-9. Dissimilar metals, 
hard to handle by conventional methods, are being joined 
effectively and consistently by latest ultrasonic techniques ; 
metals handled include many which are of interest to builders 
of aircraft, missiles, rockets, and nuclear reactors, and 
include: Ti, Zr, Mo, and precipitation hardening stainless 
steels; applications are in structural, electronic and _ electri- 
cal fields: size limitation of equipment permits only light 
gage material to be joined. 

Ultrasonic Welding Equipment, J.N.ANTONEVICH. IRE 
Nat Convention Ree v 7 pt 6 (Component Parts, etc) 1959 
p 204-12; see also IRE—Trans on Ultrasonic Eng v UE-7 
n 1 Feb 1960 p 26-32. Ultrasonic welding is form of pressure 
or friction welding in which material surfaces subjected to 
clamping foree are welded when made to slide in contact 
with one another; mechanism of ultrasonic welding discussed 
and components of ultrasonic welder described; clamping and 
coupling arrangement, ultrasonic generators, and _ timing 
circuits. 

Ultrasonic Welding of Dissimilar-Metal Combinations, W.C. 
POTHOFF, J.G.THOMAS, F.R.MEYER. Welding J v 39 n 2 
Feb 1960 p 131-8. Process described; progress made by ultra- 
sonie welding in fields of structures, electrical components 
and electronic assemblies. 


Welding Aluminum, Copper and Stainless Steel with Ultra- 
sonics, J.B.JJONES. Metal Progress v 78 n 1 July 1960 p 
117-20. Early experiments discussed in which 1100-H 18 
aluminum, Type 302 stainless steel, and commercially pure 
half-hard copper were welded; investigations carried out with 
small precision welding array which incorporates force-in- 
sensitive mount for transducer coupling system; weld size; 
microscopic examination of ultrasonic welds; wide acceptance 
of process in production applications predicted. 


Underwater. See Welding, Electric Arc—Underwater. 
Uranium. See also Welding, Electric Are—Uranium. 


La saldatura per diffusione tra uranio e zirecaloy 2, G. 
PERONA, C.CORSETTI, E.BRUTTO, A.BASSI. Energia Nu- 
cleare v 7 n 2 Feb 1960 p 111-20. Diffusion welding of uranium 
and Zircaloy-2; report presented at session on technological, 
thermal, metallurgical, and mechanical problems at Giornate 
dell’Energia Nucleare conference in Milan Dec 18-20 1959; 
experimental methods and results of investigation of condi- 
tions conducive to achieving good diffusional bonding are 
described. 


Vacuum. See Welding—Electron Beam. 


Wire Products. Die Verbindung von Drahtseilen und Litzen 
nach dem Kammerschweissverfahren, H.GUENTHER. Draht 
v ll n 4 Apr 1960 p 158-62. Joining of wire rope and wire 
strand by electric resistance butt welding inside hollow cylin- 
ders; method called ‘‘chamber welding’’, developed by author 
in 1941; description of method and apparatus; properties of 
welded joints of copper, steel, or dissimilar metal strands; 
costs. 

New Design for Manufacturing Welded Wire Fabrics, C.J. 
KINSEY. Wire & Wire Products v 35 n 10 Oct 1960 p 1336-8, 
1445-6. New welder designed by Republic Steel Corp is third 
eontinuous flow type machine built by company; it produces 
13 ft-0 in. wide mesh to meet present market demands and 
operates within speed range of 42 fpm on large wires and 
up to 92 fpm on smaller gage wires; design of welding 
machine and manufacture of wire mesh described. 


Properties of Resistance Cross-Wire Welds in Stainless 
Steel Wire, R.H.ESPY. Wire & Wire Products v 35 n 2 Feb 
1960 p 177-81, 244. Study of influence of material and welding 
variables on strength, appearance, and corrosion resistance 
of cross wire spot welds; recommendations for producing 
welds with satisfactory strength and appearance. 


Resistance Welding Electronic Component Leads to Nickel- 
Clad Copper Wire, W.L.HUGHES. Welding J v 39 n 7 July 
1960 p 284s-91s. Investigation concerning factors which affect 
proposed production welding of electronic circuits using re- 
sistance welding technique to join nickel clad copper wire 
to tinned copper, brass, copper clad nickel iron wire or 
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ld plated nickel iron cobalt wires; best welding setup is 
sapatiter discharge and force-fired head equipped with \&-in. 
diam GR A Class 2 electrodes; optimum schedules for equip- 
ment given. 

Zirconium. See Heat Exchangers—Manufacture ; Welding— 
Dissimilar Metals; Welding—Ultrasonic; Welding, Electric 
Resistance— Zirconium. 

WELDING, ELECTRIC 

See also Aircraft Manufacture—Welding; Nuclear Reactors 
—Manufacture; Pipe Lines—Welding; Rails—Welding; Ship- 
building—Welding ; Welded Steel Structures ; Welding ; Weld- 
ing, Electric Arc; Welding, Electric Resistance ; Welding Jigs 
and Fixtures; Welding Machines; Welds. 

Capacitor Discharge Welding. Welding & Metal Fabrica- 
tion v 28 n 4 Apr 1960 p 155-7. Problem of production of 
thermocouple junctions in wires of various materials and 
over wide range of diameters; utilizing spark made by dis- 
charging capacitor for purpose of welding; power pack of 
standard capacitor discharge welding equipment is used in 
conjunction with accessories, and particular functions of 
latter in production of thermocouple junctions, attachment of 
thermocouples to surfaces, and in welding of unusual combina- 
tions of metals are described; latest accessories indicated. 


Capacitor-Discharge Welding Boosts Small Part Output. 
Iron Age v 185 n 6 Feb 1960 p 146-7. New machine available 
from Weldex Div of Metal Craft Co, produces 100,000 amp 
pulse of one millisee duration and can weld vinyl clad, lacquer 
coated, chrome plated and other coated metals, dissimilar 
materials, and delicate parts at rate of 500 welds/min; ad- 
vantage of capacitor-discharge welding is that high power 
input to work in very short time period, avoids excess heat 
in weld zone. 


Aluminum. See cross references under Welding, Electrie—Light 
Metals. 


Control. See Welding Machines—Control. 


Electrodes. Beitrag zur Veraenderung des Abschmelzcharakters 
von ummantelten Elektroden etc, F.KERDMANN-JESNITZER, 
H.E.WEINSCHENK. Schweissen u Schneiden v 11 n 12 Dec 
1959 p 447-54. Changing deposition characteristics of coated 
electrodes by changes in electric circuit; investigation of 
two methods of affecting deposition characteristics: welding 
with current impulses and by connecting inductance or 
capacitance into circuit; experimental results. 


Careful Electrode Choice Vital to Good Welding, R.R. 
IRVING. Iron Age v 185 n 16 Apr 21 1960 p 145-8. Funda- 
mentals of welding and electrode selection are reviewed and 
comparisons between various procedures and welding rods 
discussed. 

Electrodes for Welding Type 347 Stainless, T.J.MOORE. 
Metal Progress v 78 n 1 July 1960 p 93-100, 162, 164, 166. 
Summary of 10 yr study by High Alloys Committee of Weld- 
ing Research Council on techniques for welding columbium- 
stabilized 18-8 stainless; information derived indicates how 
correct choice may be made from among five electrode 
compositions depending on temperature, surroundings and 
other service conditions; certain heat treatments should be 
avoided since they promote rapid corrosion even of these 
“stabilized’? compositions. 


Electrodes with Non-Oxidising Coating, A.A.EROKHIN, 
O.M.KUZNETSOV. Welding Production (English translation 
of Svarochnoe Proizvodstvo) Dec 1959 p 1-10. Three series 
of experiments reported; oxidizing potential was determined 
of coatings consisting of mixture of CaCOs and Cale; in- 
fluence studied of basicity of slag on transfer of alloy ele- 
ments; determining conditions and intensity of silicon re- 
duction process; two grades of electrodes, IMET-3 and 
IMET-4, were developed on basis of non-oxidizing coating. 


; Importance of Polarity in Are Welding, B.RONAY. Weld- 
ing Engr v 45 n 3 Mar 1960 p 32-3. Welding with straight 
and reverse polarity ; empirical method for establishing normal 
current for various electrode types in basic positions. 


New Austenitic Electrodes for Welding Type IKh13N18V2B 
Steel, A.V.RUSSIYAN, M.K.SHORSHOROV. Welding Pro- 
duction (translation of Svarochnoe Proizvodstyo) June 1959 
p 21-82. Results of research and development work on 
austenitic electrodes which provide deposited metal close to 
base metal in its chemical composition and properties, and 
which is not susceptible to hot cracking. 


New Electrode Developed by Navy for Welding Dynamically- 
Loaded T-1, J.S.KKOBLER. Welding Engr v 45 n 4 Apr 1960 
p 44-5; see also Welding J v 39 n 4 Apr 1960 p 160s-71s. 
Electrode developed by US Naval Gun Factory for use in 
fabricating welded T-1 shipboard missile launching system, 
is capable of producing notch ductile stress relieved welds ; 
electrode tests reported and preliminary modifications in 
electrode design to eliminate detrimental dilution-diffusion 
effects described. 


_ Weld Metals in Nickel-Base Alloys, JHEUSCHKEL. Weld- 
ing Jv Bo n 6 June 1960 p 286s-46s. Tests conducted to pro- 
vide basic technical and engineering information on composi- 
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tions, short time tensile properties, micro-structures and 
hardnesses of as-deposited weld metals; results indicate that 
sound welds in nickel alloys tend to have good strength, 
ductility and toughness at normal and low temperatures; 
bert results secured from argon shielded Ni-Cr-Fe-Cb type 
welds. 


Whither Electrode Design? I.C.FITCH. Brit Welding J v 7 
n 10 Oct 1960 p 600-4. Reactions in welding are and problems 
of measuring them; progress in design of alloy steel elec- 
trodes considered; problems of moisture pick-up by low hydro- 
gen electrode coatings and future developments of electrodes 
with pcoalings loaded with alloys and iron powder are dis- 
cussed. 


Electro-Slag. 
Hidden Arc. 


See Welding, Electric Arc—Electro-Slag. 

See Welding, Electric Are—Submerged Melt. 
Inert Gas. See Welding, Electric Are—Inert Gas. 

Jigs and Fixtures. See Welding Jigs and Fixtures. 

Light Metals. See Welding—Light Metals; Welding, Electric 


Are—Light Metals; Welding, Electric Resistance—Light 
Metals. 
Machines. See Welding Machines. 


Power Supply. See also Welding Machines. 


Arc-welding Transformers with DC Bias Control, P. 
ZWANZGER. Siemens Rev v 26 n 8 Dec 1959 p 263-8. Eng- 
lish version of article indexed in Engineering Index 1959 p 
1501 from Siemens Zeit Oct 1958 issue. 


How to Connect Aluminum Welding Cable, C.G.SORFLA- 
TEN, R.A.BURKHARDT. Welding Engr v 45 n 7 July 1960 
p 25-7. Three methods for connecting and terminating 
aluminum cable; mechanical ball point, indent compression 
and screw cone, were developed, and applied to electrode 
holders, terminals and splicers; first results of complete 
assemblies of aluminum cable with accessories incorporating 
these new connecting methods show excellent performance. 


New Welder Busway Distribution System, L.E.FISHER, 
R.W.DAILEY. AIEE—Trans v 79 Pt 2 (Applications & In- 
dustry) n 49 July 1960 p 203-13 (discussion) 213-15. Features 
of power supply system for resistance welding in Chrysler 
Stamping Plant, Twinsburg, Ohio; details on three double- 
ended unit substations and 12 runs (or 6 loops) of 1600-amp 
busways feeding heavy welding departments. Paper 60-140. 

Rising Characteristic DC Power Source, R.A.CRESWELL, 
J.A.SSHEWARD. Welding & Metal Fabrication v 27 n 11 
Nov 1959 p 420-9. Using experimental motor generator set 
capable of giving rising output characteristic of variable 
slope from zero up to 0.11 v per amp together with con- 
sumable electrode welding equipment for aluminum, meas- 
urements of self-adjustment were made from cine films taken 
of welding are while work was being moved up and down 
on oscillating table; on increasing power source slope, higher 
self-adjustment is attained, but above 0.05 v per amp in- 
stability is encountered. 

Using Voltage Spikes in Resistance Welding, S.C.ROCKA- 
FELLOW. Electronics v 33 n 30 July 22 1960 p 69-71. Prac- 
tical system of pulse power welding is described that 
produces welds of higher quality and uniformity; capacitor 
in series with welding transformer is used to obtain voltage 
peaks of up to four times line voltage; specially designed 
coaxial ignitron and welding transformer are employed. 


Projection. See Welding, Electric Resistance—Projection. 

Sheet Metal. See Welding, Electric Arec—Sheet Metal; Welding, 
Electric Resistance—Sheet Metal. 

Spot. See Welding, Electric Resistance—Spot. 

Stainless Steel. See Welding—Stainless Steel; Welding, Elec- 
trie Arc—Stainless Steel. 


Stud. See Welding, Electric Are—Stud. 
Submerged Melt. See Welding, Electric Are—Submerged Melt. 
Tantalum. See Welding, Electric Arc—Tantalum. 


Titanium. See Welding, Electric Arc—Titanium; 
Electric Resistance—Titanium. 
Underwater. See Welding, Electric Arce—Underwater. 


WELDING, ELECTRIC ARC 


See also Bridges, Steel—Welding; Diesel Engines—Manu- 
facture; Earthmoving Machinery—Manufacture; Electric Dis- 
charge; Electric Motors—Manufacture; Gas Analysis; Metals 
and Alloys—Hard Facing; Petroleum Pipe Lines—Welding ; 
Petroleum Refineries—Welding ; Shipbuilding—Welding; Tele- 
vision Towers; Welded Steel Structures; Welding, Electric ; 
Welding Jigs and Fixtures; Welding Machines; Welds. 


Ayre Characteristics and Their Significance in Welding, 
D.R.MILNER, G.R.SALTER, J.B.WILKINSON. Brit Welding 
J v7n 2 Feb 1960 p 73-88. Survey made of those aspects of 
are physics which relate to chemico-metallurgical reactions 
occurring between arc atmosphere and weld metal, heat trans- 
fer from arc, and metal transfer in consumable electrode 
welding; mechanism of electric arc; are column; constricted 
are; anode and cathode drop regions. 42 refs. 


Welding, 
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Certain Features of Processes in Gas Phase During Weld- 
ing with Ceramic Flux, D.M.KUSHNEREV. Welding Produc- 
tion (translation of Svarochnoe Proizvodstvo) Aug 1959 p 21- 
33. It is assumed that, in welding with ceramic flux, addi- 
tional possibility arises for reducing partial pressure of 
hydrogen in gas phase through oxygen and other gases given 
off from flux and entering are zone; to check this assump- 
tion attempt was made by way of calculations, to compare 
roles of fluoride and oxygen in lowering of partial pressure 
of hydrogen in gas phase; problem is brought down to de- 
termining composition of gases in are zone, in relation to 
composition of flux. 


Characteristics of Flat Welding Wire, V.H.GODFREY. 
Welding J v 39 n 4 Apr 1960 p 348-50. Research program on 
flat wire welding conducted at Page Steel and Wire Division 
of American Chain & Cable Co, Monessen, Pa; using semi- 
automatic CO2 shielded are welding, it was determined that 
optimum ratio of width to thickness lay somewhere between 
2.8 and 8.1 to 1; same current and voltage settings, speed 
of wire feed and flow of shielding gas could be used for 
equivalent cross sectional area of round wire; research later 
extended to include submerged are welding with practically 
same results. 


Dangers of Are Strikes and Possible Remedy, K.WINTER- 
TON, J.M.CORBETT. Welding J v 39 n 3 Mar 1960 p 121s. 
Preliminary results of attempts made in Canada to repair 
are strikes by application of additional weld metal. 


Effect of Magnetic Field on Transfer Characteristics of 
Particles in Electric Arc, P.SSHAJENKO. Welding J v 39 n 
2 Feb 1960 p 88s-8s; see also Engrs’ Digest v 21 n 3 Mar 
1960 p 89-91. Study of nature of forces involved and condi- 
tions under which particle transfer takes place; new hypothe- 
sis for explaining metal transfer phenomena proposed; this 
hypothesis explains observed phenomena and was successfully 
applied in overcoming are blow in metal are welding. 


Electrode Fusion and Parent Metal Penetration in Manual 
Are Welding, A.G.MAZEL. Welding Production (English 
translation of Svarochnoe Proizvodstvo) n 1 Jan 1960 p 39-49. 
Thermal action of welding are on electrodes and parent 
metal is examined from point of view of phenomena occurring 
im are. 


Gas Absorption From Arce Atmospheres, G.R.SALTER, D.R. 
MILNER. Brit Welding J v 7 n 2 Feb 1960 p 89-100. Reac- 
tion between high temperature gases in are atmosphere and 
molten metal investigated for simplest system that could be 
envisaged, i.e., absorption of oxygen from argon-oxygen 
atmosphere by titanium, amount of oxygen absorbed being de- 
termined by hardness surveys; effect of welding variables 
studied; rate of reaction increases with current, are length, 
and oxygen partial pressure, and is also partly dependent on 
condition of tungsten cathode and velocity and flow pattern 
of gas around are. 

Gas Metal-Are Welding of Low-Carbon Steels, G.CHRIS- 
TOPHER, R.C.BECKER. Welding J v 39 n 5 May 1960 p 
478-87. Results of findings on comparative welding arc time 
and material cost of gas metal are processes and covered 
electrodes; data developed which shows greater fillet weld 
strength of these processes as compared to E-70XX electrodes ; 
with inherent penetration of gas metal are processes, par- 
ticularly where COez is used, it is recommended that groove 
or fillet weld joint be modified to obtain greater efficiency. 


Heat Transfer From Arcs, J.B.WILKINSON, D.R.MILNER. 
Brit Welding J v 7 n 2 Feb 1960 p 115-28. Energy distribu- 
tion for ares between non-consumable tungsten cathode and 
water cooled copper anode determined in atmospheres of 
argon, nitrogen, helium, and hydrogen; in general, 80-90% 
of energy expended in are of this type has been found to go 
to anode, with remainder divided between cathode heating 
and heat carried away by gas, which leaves are region at 
temperatures of order of 1000-6000 K; main part of study 
directed to examination of heat flow to anode. 


Measurement of Temperature in Welding Arcs, H.C.LUD- 
WIG. AIEE—Trans v 79 Pt 2 (Applications & Industry) n 49 
July 1960 p 191-4; see also Elec Eng v 79 n 7 July 1960 
p 565-9. Improved technique for determining temperature 
distribution in symmetrical and optically thin are discharges, 
based on method described by Larenz and others; improved 
technique makes use of instrumentation from which direct 
record of spectral line intensities can be obtained; need for 
photographic record is eliminated. Paper 60-241. 


Micro-Wire Welding, H.J.ORR, J.H.HEADAPOHL. Welding 
J v 39 n 6 June 1960 p 600-5. Research and development back- 
ground and data are presented on low amperage electric arc 
process which continuously feeds small diameter bare wire 
electrode into welding zone shielded by gas; process, ap- 
plicable to many other materials, is discussed with reference 
to mild steel welding with carbon dioxide shielding gas; 
process components; equipment and power sources; welding 
wire and gas; applications of micro-wire process and its 
advantages. 


Percussion Welding Makes Quick, Low-Cost Wire Connec- 
tions, J.S.GELLATLY, K.F.JOHNSON, A.L.QUINLAN. Metal 
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Progress vy 778 n 1 July 1960 p 122-4. Percussion welding 
employed at Hawthorne Works, Western Electric Co is direct 
capacitor discharge arc method in which weld energy is 
controlled by capacitance included in welding circuit, voltage 
to which capacitors are charged and duration of arc; process 
adaptable to automatic production and produces joint of low, 
constant electrical resistance; equipment and applications ; 
work performed on wire and terminal configurations. 


Probleme der Schweissung von warmfesten Staehlen, E. 
KAUHAUSEN, P.KAESMACHER, S.SADOWSKI. Werkstatt 
u Betrieb v 93 n 6, 10 June 1960 p 289-95, Oct p 653-61. 
Problems in welding heat resisting steels. June: Difficulties 
encountered, and metallurgical problems in joining ferritic 
steels with 1.0-9.5% Cr and 0.5-1.0% Mo by various are 
welding methods; electrode welding of heat treated steel 
having chromium content of 12%. Oct: Suitability of various 
electrodes for welding fully austenitic stabilized steels. 


Science of Arce Welding—1959 Adams Lecture, C.E.JACK- 
SON. Welding J v 39 n 4, 5, 6 Apr 1960 p 129s-40s, May p 
177s-90s, June p 225-30. Apr: Definition of are. May: Con- 
sumable electrode welding arc. June: What are does. 80 refs. 


Semi-Automatic Welding with Fine Wires, R.V.BRIMBLE, 
J.A.LUCEY, D.B.TAIT. Brit Welding J v 77 n 5 May 1960 
p 342-52. Alternative methods of feeding fine wires down to 
0.020 in. diam for welding of thin aluminum alloys, steel, 
stainless steel, and copper alloys are provided by recent de- 
velopment in equipment; metal transfer; welding of thin 
material and positional welding of steel and stainless steel 
using dip transfer has been greatly facilitated by development 
of slope controlled power sources; economic and_ technical 
advantages of new equipments and welding techniques. 


Short-are Consumable-Electrode Welding, T.McELRATH. 
Welding J v 39 n 10 Oct 1960 p 1044-50. Development of 
short are welding; short are process characteristics; auto- 
motive applications; general fabrication; applications involv- 
ing missiles and special materials. 


Transformational Behavior of Mn-Mo Armor Steels, E.F. 
NIPPES, W.F.SAVAGE, J.M.PAEZ. Welding J v 388 n 12 
Dec 1959 p 475s-81s. Determination of behavior under condi- 
tions of heating and cooling associated with are welding is 
discussed and continuous cooling transformation diagrams 
presented; high speed dilatometer was developed to determine 
transformational behavior of steel during welding. 


Welding by Rotating Are in Magnetic Field, N.Ya.KOCHA- 
NOVSKII, E.S.FEDEV, S.M.KATLER. Welding Production 
(translation of Svarochnoe Proizvodstvo) Aug 1959 p 1-11. 
Newly developed method is distinguished by simultaneous 
movement of both anode and cathode spots; it avoids need 
for welding heads or torches and facilitates automation of 
welding process, particularly in tight or inaccessable places; 
arc, rotating in magnetic field, makes possible welding, with- 
out manual rotation, of tube butt joints in wide range of 
diameters and thicknesses, of products of solid section with 
edge joints, and of components of other shapes. 


Aluminum. See Welding, Electric Are—Light Metals. 
Argon Arc. See Welding, Electric Arc—Inert Gas. 
Beryllium. See Welding—Beryllium. 

Carbon Arc. See Welding, Electric Are—Copper. 


Carbon Dioxide. See also Automobile Manufacture—Welding ; 
Tanks—Welding ; Welding, Electric Arc—Inert Gas; Welding, 
Electric Are—Sheet Metal. 


Certain Features of Welding with Carbon Dioxide Shield- 
ing on Alternating Current, R.M.GUFAN, N.G.DYURGEROV, 
Yu.L.ISHCHENKO, L.M.RONSKII. Welding Production (Eng- 
lish translation of Svarochnoe Proizvodstvo) n 1 Jan 1960 
p 69-74. Study indicates that a-c automatic CO» welding is 
possible in principle, and that good bead form and steady 
process can be obtained; welding is complicated by uncertainty 
of reignition of arc, occurrence of intense spatter, and 
presence of direct component in welding current and voltage; 


consistent reignition of are can be effected by connecting 
oscillator in circuit. 


COz Welding of Sheet Materials, A.G.BRAIN, A.A.SMITH. 
Brit Welding J v 7 n 7 July 1960 p 463-71. Difficulties in- 
volved in applying CO2-shielded metal are process to welding 
of steel sheet have been defined; study of COx are charac- 
teristics has enabled satisfactory welding conditions to be 
established; fully automatic butt welds made in 16 swg sheet 
in range of aircraft materials. 


COz Welding 80KhGSA Steel in Hardened State, K.V. 
LYUBAVSKIU, V.M.NIKITIN, G.F.MUROV. Welding Produc- 
tion (English translation of Svarochnoe Proizvodstvo) n 1 
Jan 1960 p 11-17. Results analyzed; all experimental thermal 
cycles enable hardness of HAZ hardening region to be re- 
duced, and its impact strength to be increased; no widening 
of HAZ is found when welding with any of three thermal 
cycle variants; probable explanation is that temperature to 
which metal in welding zone is heated by flame is lower than 
that to which metal in same zone is heated by welding arc, 
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Droplet Transfer During Are Welding in Various Shielding 
Gases, L.F.DEFIZE, P.C.van der WILLIGEN. Brit Welding 
Jv7n 5 May 1960 p 297-305. Important investigations on 
droplet transfer in are welding of steel with consumable 
bare wire are reviewed and results obtained from high speed 
cinematography, particularly remarkable droplet transfer in 
CO2 with wire connected to positive pole, discussed; it is 
concluded that diameter of cathode spot (surface of contact 
with drop) is not only factor determining dimensions of drop, 
but that diameter of plasma also plays role. 


Effect of Oxygen Additions to CO2-Shielded Metal Arc, A.A. 
SMITH. Brit Welding J v 7 n 1 Jan 1960 p 15-19. Investiga- 
tion shows that burn-off rate and droplet transfer frequency 
of process are not affected by addition of up to 10% oxygen ; 
in larger amounts, up to 100%, droplet transfer rate is still 
unaffected but gross porosity occurs, depending on deoxidiz- 
ing qualities of filler wire. 


Einfluss von Verunreinigungen in Kohlensaeure beim 
Schutzgasschweissen, TIN MING WU. Schweissen u Schneiden 
vy 12 n 8 Aug 1960 p 350-4. Effect of impurities in carbon 
dioxide in gas shielded fusion are welding; investigation, 
with fully automatic welding equipment, of effect of additions 
of air, oxygen, hydrogen, or nitrogen to COz on quality (frac- 
ture and mechanical properties) to welds in (0.125% C) steel; 
filler metal was Si-Mn steel; it is concluded that limit for 
total Ov, He, and N impurities should be set at 0.05%, for 
air at 0.1%; investigation of health hazard. 


Fortschritte beim Schweissen unter COz mit Falzdraht, 
C.DE ROP, H.SCHMIDT-BACH. Schweissen u Schneiden v 
12 n 8 Aug 1960 p 345-9. Developments in CO2 welding with 
grooved wire; characteristics of process; types of filler wire 
available for joining and surfacing; melting rate; wire feed 
device; typical applications. 


Improved Equipment for Carbon Dioxide Welding, I.L. 
BRINBERG, V.N.SUSLOV, E.Ya.TSEL’NIKER, D.A.GRUD- 
KIN. Welding Production (translation of Svarochnoe Proiz- 
vodstvo) Nov 1959 p 638-75. Modifications of semi-automatic 
PSh-5 and PDSh-500 equipment converted for carbon dioxide 
welding are described; details of improvements of main units 
(torches flexible cables and tubes for feeding wire current and 
gas to welded zone, feed mechanisms, control devices for 
gas supply) and electrical circuits. 


Investigation of Properties of Weld Metal Deposited in 
Oz by Sv-08GSA and Sv-08G2SA Hlectrodes N.M.NOVO- 
ZHILOV, A.M.SOKOLOVA. Welding Production (translation 
of Svarochnoe Proizvodstvo) May 1959 p 17-27. Tests with 
two electrode wires proved that they can be used for CO2 
welding of carbon steels and low alloy structural steels; 
weld metals deposited have good combination of strength and 
ductility, with high impact strength at room and low tem- 
peratures; non-metallic inclusions are smaller than in sub- 
merged arc welds made with high quality electrode wires. 


Positional Welding of Steel with COz Process, A.A.SMITH. 
Brit Welding J v 7 n 7 July 1960 p 458-63. Problems in- 
volved; CQOxs-shielded short circuiting are has been found to 
give sufficiently small and rapidly freezing weld pool to 
permit vertical and overhead welding; suitable welding tech- 
migiies and desirable power source characteristics are de- 
scribed. 


Cobalt. See Welding—Cobalt. 
Copper. Aluminum Bronze Welded Fabrications, M.BIRK- 


HEAD, C.V.WILSON. Welding & Metal Fabrication vy 28 n 
4, 5 Apr 1960 p 162-8, May p 198-205. Investigations mainly 
concerned with inert gas shielded metal are process, which 
satisfies essential welding requirements. Apr: Metallurgical 
considerations of weld metal; preliminary welding tests. 
May: Welding of dissimilar joints, with account of tests 
carried out to determine conditions necessary for deposition 
of sound weld metal with satisfactory fusion zone between 
dissimilar metals; details of assembly and welding of water 
and return end boxes for large heat exchanger. 


Autogenous Argonare Welding of Zine-Deoxidized Copper, 
K.J.CLEWS. Brit Welding J v 7 n 8 Aug 1960 p 503-8. 
Copper containing up to 3% of zine is weldable by argon- or 
helium-shielded tungsten are process without use of. filler 
metal; weld strength in annealed sheet, with flanged edge 
close-butt weld preparation was at least 300 lb/in. of seam, 
or with full penetration, at least 1500 lb/in.; no effect of 
variations in zine content on strength of fully penetrated 
welds found; argon preferred for economy and ease of arc 
starting; alloys were not susceptible to dezincification of 
crevice attack. 


Practical Aspects of Welding of Copper by Gas-Shielded 
Bare Wire Process, B.H.BAKER, A.JOBBER. Welding & 
Metal Fabrication v 28 n 5 May 1960 p 185-92. Critical study 
of effects of variables in application of process; welding 
procedures determined for satisfactory joints in flat, horizon- 
tal-vertical, vertical and inclined positions; welding in over- 
head position not recommended; satisfactory welds can be 


made at attractive welding speeds in most of principal weld- 
ing positions. 
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Practical Technique for Welding Gun Metal, L.A.DEPUE, 
W.A.PENNINGTON. Metal Progress vy 78 n 2 Aug 1960 p 
98-100; see also Foundry Trade J v 109 n 2282 Sept 1 
1960 p 269. Study made to develop are welding technique 
which would prove practical for repairing castings of gun 
metal and similar alloys; results indicate that satisfactory 
welds can be made with uncoated phosphor bronze electrodes 
which contain 90% Cu, 10% Sn and 0.3 to 0.45% P. 


Some Factors Affecting Weldability of Cupro-Nickels, C.E. 
WITHERELL. Welding J v 39 n 9 Sept 1960 p 411s-16s. In- 
vestigation to determine reason for fusion-line cracking which 
is source of most difficulties in welding cupro-nickel alloys; 
study of nearly 250 compositions of cupro-nickel and close 
to 500 welds, showed that fusion-line cracking in welds is 
primarily result of low melting point inter-dendritic segregates 
that form at weld interface when certain trace elements or 
impurities are present in base metal in sufficient quantities ; 
influence of other factors. 23 refs. 


Weldable Copper, J.G.YOUNG, K.J.CLEWS. Welding & 
Metal Fabrication v 28 n 10 Oct 1960 p 404-7. Work recently 
completed at British Welding Research Assn has shown that 
strong, leak-tight welds may be made autogenously in zinc- 
deoxidized coppers by argon are process; choice of materials: 
welding technique; weld properties; possible applications and 
economics. 


Welding Some Aluminum Bronzes, B. THREHEARNE. Weld- 
ing & Metal Fabrication v 27 n 12 Dee 1959 p 468-71. Weld- 
ing methods most suited to material are those which can 
provide concentrated heat source which will fuse sufficient of 
parent metal and filler wire together to make sound joint in 
material with relatively high thermal conductivity; selection 
and application of welding method, including argon are with 
a-c, carbon are with d-c, metal are with d-c and shielded 
inert gas metal are with d-c; preparation for welding; 
post-weld treatment. 


Dip Transfer. See Welding, Electric Arc—Inert Gas. 
Electrodes. See Welding, Electric—Electrodes. 

Electron Beam. See Welding—Electron Beam. 

Electro-Slag. See also Shafts and Shafting—Manufacture; 


Welding Machines. 


Application of Electro-Slag Welding, A.M.HORSFIELD. 
Brit Welding J v 7 n 5 May 1960 p 337-41. Comparison of 
electro-slag welding with other welding processes, particu- 
larly submerged arc; requirements of filler materials and 
fluxes and their relationship with weld metal quality; it is 
shown that for most structures mechanical properties of 
electro-slag weld metal are more than adequate if it is 
normalized after welding and that in many cases ‘“as-de- 
posited’? weld metal is quite satisfactory ; important economies 
offered by process in fabrication of heavy sections. 


Dauerfestigkeitsuntersuchungen an_ elektro-schlacke-gesch- 
weissten Platten und Wellen mit grossen Querschnitten, I.W. 
KUDRIAWZEW (1.V.KUDRYAVTSEV), N.E.NAUMTSCH- 
ENKOW (NAUMCHENKOV), N.M.SAWWINA (SAVVINA). 
Magdeburg Hochschule fuer Schwermaschinenbau—Wissen- 
schaftliche Zeit v 3 n 1 1959 p 87-100. Fatigue tests on elec- 
tro-slag welded plates and shafts of large cross sections ; 
investigations in Soviet Union reported and results analyzed. 


Electroslag Welding—New Process for Heavy Fabrication, 
R.D.THOMAS, Jr. Welding J v 39 n 2 Feb 1960 p 111-17. 
History; operation of process; its economics; metallurgy ; 
simplest use of electroslag process is butt welding of long 
seams in heavy plate; applications indicated. 


Etude des propriétés mécaniques d’une soudure électroslag, 
W.SOETE. Revue de la Soudure (Lastijdschrift) v 15 n 4 
1959 p 199-203. Study of mechanical properties of Electro- 
Slag welded joint; determination of residual stresses; re- 
silience of weld metal; fatigue test results. 


How Electroslag Welding is Used in Russia, A.B.TESMEN. 
Metal Progress v 77 n 2 Feb 1960 p 118-22. Process primarily 
used for joining thick walled material such as high pressure 
boiler drums, large shafts, frames for heavy presses, rolling 
mills and machine tools, and other components of large cross 
sectional area; joint preparation; depth of penetration; flux 
properties; welding equipment; post heat treatment; process 
has proved economical and practical in fabrication of heavy 
items. 


Join Thick Steel Sections with Electroslag Welding. Iron 
Age v 184 n 25 Dee 17 1959 p 170-2. Equipment originally 
patented and developed in Soviet Union, now available 
through Arcos Corp; Vertomatic machine handles plate and 
forgings from 114 to 10 in. thick and performs all welding 
in vertical position; process has advantage of requiring little 
joint preparation and no necessity for slag removal; current 
flows through pool of molten slag and high heat caused by 
resistance of slag to current, melts both filler and parent 
metal; sketches and photographs of equipment. 


Le procede russe de soudage automatique sous flux fondu, 
J.SEBILLE. Revue de la Soudure (Lastijdschrift) v 15 m A 
1959 p 175-98. Russian Electro-Slag welding process; origin 
of process; its principles and technological aspects; economy 
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of processes ; its metallurgy; fields of application; combination 
of Electro-Slag process with COz process; general conclusions. 


Note on Recent Experience with Rockweld-Vus Electro-Slag 
Welding Machine, W.K.B.MARSHALL. Brit Welding J v 7 n 
6 June 1960 p 393-5. Reference made to description of Rock- 
weld-Vus welding machine, indexed in Engineering Index 
1959 p 1503 from Nov 1959 issue; further interesting ap- 
plications of machine are reported and additional results of 
mechanical tests carried out on preliminary welds given. 


Practical Application of Electroslag Welding, B.KJELL- 
BERG. Welding & Metal Fabrication v 28 n 9 Sept 1960 
p 347-56; see also French version in Revue de la Soudure 
(Lastijdschrift) v 16 n 3 1960 p 206-18. Examples described 
were gathered during visit to Soviet Union in 1959; electro- 
slag welding procedures in fabrication of pressure vessels, and 
of presses and other heavy machinery; welding of low and 
high alloy steels; hardfacing; welding speeds; problem of 
brittle fracture has yet to be solved. 


Technological and Metallurgical Aspects of Electro-Slag 
Welding, E.BISHOP. Welding & Metal Fabrication v 27 n 12 
Dec 1959 p 461-7. Basic parameters of process; particular 
problems arising in electro-slag welding of materials other 
than mild steel, notably low alloy and stainless steels. 


Untersuchungen ueber das Elektro-Schlacke-Schweissverfah- 
ren, R.MUELLER. Schweissen u Schneiden v 12 n 8 Aug 1960 
p 354-68. Investigations of electroslag welding process; ex- 
tensive collection of data on chemical composition, structure, 
and properties of welds in 50-, 100-, and 200-mm plate of three 
carbon steels of different tensile strength (St 37, 52, and 50) 
and in low alloy Cr-Mo steels. 


Hidden Are. See Welding, Electric Are—Submerged Melt. 
Inert Gas. See also Heat Exchangers—Manufacture; Pipe Lines 


—Welding; Welding, Electric Are—Carbon Dioxide; Welding, 
Electric Are—Copper; Welding, Electric Are—Light Metals; 
Welding, Electric Are—Sheet Metal; Welding, Electric Arc 
Stainless Steel; Welding, Electric Are—Tantalum; Welding, 
Electric Are—Titanium; Welding, Electric Are—Uranium; 
Welding Machines. 


All-position Are Welding, A.LESNEWICH. Metal Progress 
v 77 n 3 Mar 1960 p 122-4, 158-60. Transferring metal from 
electrode to weldment by high frequency short circuits rather 
than across are gives new versatility to gas shielded metal 
are welding; thinner sections can be joined and welding 
can be done from any position. 


All-Position Welding of HY-80 Steel with Gas-Shielded 
Process, C.R.SIBLEY. Welding J v 39 n'10 Oct 1960 p 4338s- 
7s. Although good quality weld metal can be deposited in 
vertical position with dip transfer welding technique, failures 
in plate heat-affected zone during ballistic testing have with- 
held process approval for welding HY-80 steel; by modifying 
welding technique to lower energy input it is expected that 
satisfactory ballistic testing will be obtained and thus per- 
mit use of this welding method on HY-80 steel fabrication in 
Navy submarine program. 


Analysis of Transfer in Gas-Shielded Welding Arcs, W.J. 
GREENE. AIEE—Trans v 79 Pt 2 (Applications & Industry) 
n 49 July 1960 p 194-202 (discussion) 202-3. Theory of metal- 
lic transfer; formation and transfer of drops under influence 
of gravitational forces, arc forces and surface tension; de- 
velopment of dimensionless groups, called “transfer number’’ 
and “drop size index’? for determining whether transfer in 
welding are will be acceptable and for determining size of 
drops in repulsion. Paper 60-240. 


Dip Transfer Process: Low-Spatter Welding in Any Posi- 
tion, A.LESNEWICH. Metal Progress v 78 n 1 July 1960 p 
115-16. Very little, if any, manipulation of are is needed 
because electrode is fed continuously at controlled rate; in 
many production applications, duty cycles approach and 
sometimes exceed 90%; Dip Transfer process conceived 
initially for all-position welding of thin metals using manual 
apparatus; most applications concern welding of mild steel 
in carbon dioxide shield; considerable cost reductions 
achieved. 


Fundamental Study of Tungsten Are, E.F.GIBBS. Metal 
Progress v 78 n 1 July 1960 p 84-92. Study at Boeing Air- 
plane Co reported; electrical and thermal characteristics of 
are; cathode and anode spots; sources of heat; voltage distri- 
bution; how are performance is affected by e’ectron emission ; 
are voltages and are lengths; effect of electrode point con- 
figuration ; influence of electrode point on are characteristics ; 
application of theory in practical welding. 


Metal Transfer in Inert-Gas Shielded-Are Welding, J.C 
NEEDHAM, C.J.COOKSEY, D.R.MILNER. Brit Welding J v 
7 n 2 Feb 1960 p 101-14, 1 plate. It is postulated that high 
velocity plasma jets in are are responsible for metal transfer 
in high current density welding arcs; proposed mechanism 
described and experimental evidence presented which was 
obtained from high speed cine-photography examination (9000 
frames per sec) of aluminum transfer, which showed that 
there was force acting on globule after it had become de- 
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tached from electrode; theoretical approach to problem made 
by application of principles of fluid flow. 


New Consumable Insert Ring Extends Use of Imert-Gas 
Tungsten-Are Pipe Welding, H.THIELSCH. Heating, Piping 
& Air Conditioning v 31 n 11 Nov 1959 p 132-5. To overcome 
porosity, metal bubbling and blow-back forming in molten 
well pool, silicon deoxidized ring was developed; method for 
using ring; rings permit application of welding process to 
small diameter tubing carrying liquids or gases at high pres- 
sures or corrosives; rings provide savings by minimizing or 
eliminating welding repairs. 

New Development in Are Welding, G.E.COSSABOOM. 
S African Min & Eng J v 70 n 3487 Dec 11 1959 p 1591-2. 
With constant potential power source, short-circuit current 
is virtually unlimited in inert-gas welding; by inserting 
reactance in welding circuit, violence of are in CO2 gas shield 
vanishes; with few more minor changes method is developed 
for versatility: low-alloy, high tensile steel, stainless steel, 
aluminum, magnesium, titanium and copper can be handled by 
new method with few modifications. 


Specification for Filler Rods and Wires for Inert-Gas Arc 
Welding—Pt 2. Wires for Gas-Shielded Metal-Arc Welding. 
Brit Standards Instn—Brit Standard n 2901 pt 2 1960 30 p. 
Standard specifies series of ferrous and nonferrous round wires, 
normally supplied on reels; various types of steel wires and 
wires of Cu, Al and Ni alloys are included; Appendix gives 
note on welding of Al-Mg and Al-Mg-Si alloys. 


Sur la soudure par argon-are dans la technique des tubes 
électroniques, CHOPINET, DUMON. Vide v 15 n 85 Jan-Feb 
1960 p 68-80. Manufacture of vacuum tubes by argon are 
welding; procedure for welding in A with W electrode re- 
viewed, and considered for application in electronics industry ; 
advantages and disadvantages discussed, with particular em- 
phasis on metallurgical aspects and problems involved in 
welding of Cu, Fe-Ni-Co alloy (Kovar), stainless steel, Ti, Mo, 
W, and Ta, and other alloys; photographs. 


Tough Welding Problem Solved, W.R.JEBSON. Modern 
Metals v 16 n 5 June 1960 p 74. Advance planning, and use 
of SA-110 West-ing-are Mig welding gun, resulted in annual 
cost reduction of over $50,000 in manufacture by Baltimore 
Electronies Div of Westinghouse, of aluminum electronic com- 
ponents for US Navy; with its lower heat input to work, 
new welding gun bypassed problem of joint geometry and 
permitted joining of large, unsupported sheet areas without 
fixturing. 

Iron Castings. See Welding——Iron Castings. 
Jigs and Fixtures. See Welding Jigs and Fixtures. 


Light Metals. See also Aluminum and Alloys—Corrosion; Cars 
Manufacture; Welding, Electrie—Power Supply. 


Aluminum Can now Be Mig Spot Welded, I.A.Mac- 
ARTHUR, A.A.DOLOMONT. Modern Metals v 16 n 9 Oct 
1960 p 52, 56, 58. Metal inert gas spot welding was success- 
fully adapted to aluminum by Olin Mathieson Chemical Corp; 
consistent cone-shaped welds produced; equipment used for 
normal MIG welding can be inexpensively altered for spot 
process; study shows that impact resistance of MIG spot 
welded joints is appreciably higher than that of riveted 
joints. 

Argon-Are Spot Welding Commercial Purity Aluminum, 
L.M.GOURD. F.W.COPLESTON. Welding & Metal Fabrica- 
tion v 28 n 9 Sept 1960 p 3868-74. Report deals with sub- 
stantiation of theory that short are length which produced 
deep penetration in laboratory experiments, could be used to 
disperse interfacial aluminum oxide layers, although with 
this polarity no cathodic cleaning of weld could be expected; 
description of subsequent work to assess factors affecting pro- 
duction of welds having consistent shear value. 


Effect of Wire Diameter on Metal Transfer in Aluminium 
Self-Adjusting Arc, A.A.SMITH, J.G.POLEY. Brit Welding 
J v 6 n 12 Dee 1959 p 565-8. In experiments reported, entry 
into subthreshold range investigated by measuring burn-off 
characteristics of GLC aluminum wires from 1/64 to % in. 
diam; results showed that critical current below which spray 
transfer reverts to sub-threshold transfer (unsuitable for 
welding) is directly proportional to wire diameter; thus it is 
possible to use thin wires in self-adjusting are process if 
means are available for feeding relatively fragile wires at 
high speeds. 


Modification of Weld Metal in Welding of Aluminium, A.A. 
ALOV, G.V.BOBROV. Welding Production (translation of 
Svarochnoe Proizvodstvo) June 1959 p 1-11. Theoretical prem- 
ises and experimental investigations made it possible to 
explain process of modification which takes place during 
special conditions of solidification of weld metal; methods 
developed for introduction of modifying elements into weld 
pool; compositions for modifying zirconium fluxes for auto- 
matic are welding of aluminum; relationships obtained be- 
tween grain size and mechanical properties of deposited metal 
and quantity of modifying element introduced into joint. 


_Now Contact Tube Solves Oxidized Wire Problem, C.R. 
SIBLEY. Modern Metals v 15 n 12 Jan 1960 p 48, 50. Report 
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of two studies made in field of magnesium are welding by Air 
Reduction Sales Co, Union, NJ; oxide problem solved through 
development of new contact tube having “‘floating’’ insert 
wires which assure uniform electrical contact with welding 
wire near exit end of tube; results of second study show that 
reduction in melting rate of magnesium welding wire is pos- 
sible but this development has not gone beyond laboratory 
stage. 

New Developments in Welding of Aluminum, R.L.HACK- 
MAN. Am Soc Naval Engrs—J v 71 n 4 Nov 1959 p 735-43. 
Indexed in Engineering Index 1959 p 1503 from Welding J 
July 1959. 

Recommended Practices for Gas Shielded-Are Welding of 
Aluminum and Aluminum Alloy Pipe, E.A.FENTON. Am 
Welding Soc—Publ n D10.7-60 1960 25 p. Aluminum pipe 
alloys and their characteristics; welding properties of alumi- 
num; welding processes and equipment; welding materials ; 
machine settings and other variables; edge preparation ; weld- 
ing preparation; inert gas tungsten are and metal are weld- 
ing; heat treatment; code requirements; welding qualifications 
and design. 


Specifications Developed for Production Welding of Thoriated 
Magnesium, H.MEREDITH. Welding Engr v 44 n 11 Nov 
1959 p 29-31. Report of research conducted by Airline Welding 
& Engineering, Hawthorne, Calif on production welding 
processes and service requirements in case of lightweight, 
high strength, crack resistant Mg-Th alloys for missiles and 
aircraft; description of techniques designed to process 
HM21XA alloys in 0.032, 0.040, 0.050 gages; choice of power 
supply and its use was most important parameter; best type 
of current was d-c/s-p used with Tig welding; test results 
reported. 


Machines. See Welding Machines. 
Magnesium. See Welding, Electric Are—Light Metals. 
Nickel Alloys. Automatic Submerged-Are Welding of Commer- 


cially Pure Nickel with Ceramic Flux, K.V.BAGRYANSKII, 
G.S.KUZ'MIN, D.S.KASSOV. Welding Production (translation 
of Svarcehnoe Proizvodstvo) Nov 1959 p 17-23. Study shows 
that special non-oxidizing refining and modifying fluxes should 
be used for welding nickel and its alloys; recommended ceramic 
ZhN flux imparts excellent mechanical properties and cor- 
rosion resistance to weld with satisfactory degree of weld 
metal purity. 

Studies on Repair Welding Age-Hardenable Nickel-Base 
Alloys, W.J.LEPKOWSKI, R.E.MONROE, P.J.RIEPPEL. 
Welding J v 39 n 9 Sept 1960 p 392s-400s. Several techniques 
developed and evaluated in repair welding of Rene 41 and 
Astroloy by manual inert gas tungsten are process; results 
showed that Rene 41 alloys could be repair welded and sub- 
jected to temperatures in aging range (around 1400 F) with- 
out failure, if repair welds were given localized solution treat- 
ment at 1950 F or were hammer peened at room temperature; 
one specimen of Astroloy was repair welded and re-aged at 
1650 F without failure. 


Power Supply. See Welding, Electric—Power Supply. 
Protective Atmospheres. See Welding, Electric Are—Carbon 


Dioxide; Welding, Electric Arc—Inert Gas. 


Sheet Metal. See also Welding, Electric Are—Carbon Dioxide; 


Welding, Electris Arec—Submerged Melt. 

Evaluation of Misaligned Butt-Welded A-286 and Cr-Mo-V 
Sheet Material, D.E.HACKER, S.WEISS. Welding J v 39 
n % Aug 1960 p 797-801. Investigation undertaken to determine 
relationship existing between degree of mismatch and weld 
j-int mechanical properties; two representative materials in 
jet engine fabrication, low alloy Cr-Mo-V steel, and A-286 
high temperature age-hardenable alloy, were used for evalua- 
tion; mechanical properties are found to be related to joint 
misalignment. 


Gas-Shielded Welding for Everyday Use, F.COLLINS. Weld- 
ing & Metal Fabrication v 28 n 5 May 1960 p 198-7. Discus- 
sion of manual welding of mild sheet metal from about 20 
swg up to 4 in. or % in. thickness with similar sizes of 
angle-iron framework to which sheet is attached; process and 
equipment; gas shielded arc; applications of CO2 process; its 
potential advantages over existing methods in range of 
medium thicknesses. 


Shielded” Are. See Welding, Electric Are—Carbon Dioxide; 


Welding, Electric Are—Inert Gas. 


Soviet Union. See Welding, Electric Are—Electro-Slag ; Weld- 


ing, Electric Are—Tantalum 


Spot. See Welding, Electric Are—Light Metals. 
Stainless Steel. See also Welding—Stainless Steel; Welding, 


Electric Are—Inert Gas. 


_ Automatic Submerged Are Welding of Thin Sheets of Dis- 
similar Steels, K.V.LYUBAVSKII, M.I.LSOROKINA,. Welding 
Production (translation of Svarochnoe Proizvodstvo) Noy 1959 
p 8-16. Procedure proposed for automatic butt welding of 
thin sheets of dissimilar steels (30KhGSA and E1654); it is 
based on metallurgical evaluation of various fluxes, and 
analysis of structure of weld metal. 
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Submerged Melt. See also 
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Control of Process Variables—Key to Successful Welding 
of Foil, J.CCAMPBELL. Welding J v 38 n 12 Dec 1959 p 
1182-91. Procedures for inert gas shielded tungsten are weld- 
ing of plain Joints in 0.002, 0.003 and 0.005 in. thicknesses of 
Type 302 stainless steel; technique for filler metal addition to 
weld pool described; effects on fusion of variations of are cur- 
rent, travel speed and are length, influence of these para- 
meters on joint efficiency. 


Investigation of Are Welding of Heat Resisting Austenitic 
Steel, Grade E1572, V.A.TOROPOV. Welding Production 
(translation of Svarochnoe Proizvodstvo) Sept 1959 p 30-41. 
Steel contains 19% Cr and 9% Ni, with additions of Mo, W, 
Ti and Cb; electrodes TsT-5-57 provide weld stress rupture life 
which is not lower than that of steel B1572; at temperature of 
600 C, limit of rupture life of weld stabilized at 810 C, 
amounts to more than 22 kg/mm? (100,000 hr). 


Metallurgische Gesichtspunkte beim Schweissen rostbestaen- 
diger und hitzbestaendiger Staehle, A.BERNSTEIN. Schweis- 
sen u Schneiden vy 12 n 2 Feb 1960 p 55-7, 59-61. Metallurgical 
considerations in welding of corrosion- and_heat-resisting 
steels; summary of present state of developments, especially 
of relation between base and filled metals; tabulation of some 
compositions used in Sweden, United States, and Germany; 
Schaeffler diagram; requirements of welded joint; analysis of 
filler materials. 

Procedures for Welding 17-4 PH Stainless Steel, G.E. 
LINNERT. Welding Engr v 44 n 11 Nov 1959 p 38-40. Favor- 
able chemical composition and important features responsible 
for good welding performance of 17-4 PH; test data on 
welded joints presented; properties comparable to those of 
parent metal can be obtained by postheat treatment. 


Stainless Steel is Hasily Welded, R.J.FRANZ. Welding Engr 
v 45 n 8 Aug 1960 p 46, 48, 50. Differences in handling of 
plain carbon steels and stainless steels; four processes con- 
sidered are manual metal arc, Mig and Tig, and submerged 
are; selection of proper joining method; stress relieving. 


Tungsten-Are Cutting of Stainless Steel, G.A.CONNER. 
Welding J v 39 n 3 Mar 1960 p 215-22. Study made to investi- 
gate preparation of weld joints in austenitic stainless steel 
pipe utilizing tungsten are cutting process under automatically 
controlled conditions, and to develop weldability criteria for 
welds; equipment described; economic considerations; test 
results indicate that excellent quality cuts can be made in 
austenitic stainless steel, cast iron, copper and aluminum 
pipe when utilizing tungsten are cutting and automatic pipe 
beveling units together ; requirements for producing acceptable 
welds in tungsten are cut 304 stainless steel. 


Welding Pressure Vessel for Canadian Test Reactor, A.M. 
BAIN, A.H.CLARK, M.J.LAVIGNE. Metal Progress v 77 n 1 
Jan 1960 p 96-100. Indexed in Engineering Index 1959 p 1504 
from Can Metalworking Feb 1959. 


Are Welding of Studs to Alloy Steels, Cast Iron and Non- 
Ferrous Metals, D.I.VAINBOIM. Welding Production (transla- 
tion of Svarochnoe Proizvodstvo) Sept 1959 p 98-105. Experi- 
ments showed that studs of steel and nonferrous metals can 
be welded to alloy steel, cast iron, and copper; features and 
limitations of method; methods for welding and soldering 
studs with filler rings or tips of soldering metal, that are 
fitted onto end of studs being welded, and for submerged 
are welding steel studs to gray cast iron using copper filler 
ring; aluminum studs can be argon are welded to light metals 
using porcelain shielding rings. 


Stud Welding with Silicon-Rectifier Power Source, S.BAUM. 
Welding J v 39 n 10 Oct 1960 p 1037-42. Unit developed 
specifically for stud welding is designed for maximum cur- 
rent demand of 1500 amp and can be paralleled quickly and 
easily for greater requirements; large-diameter studs can be 
welded satisfactorily using as much as 200 ft of welding cable; 
operating performance and reliability are excellent; unit is 
small, compact and relatively light weight. 


Earthmoving Machinery—Main- 
tenance and Repair; Rolls—Repair; Tanks—Welding ; Tubes— 
Manufacture; Welding, Electric Arc—Nickel Alloys; Welding, 
Electric Arc—Stainless Steel; Welding, Electric Are—Stud. 


Effect of Sulphur on Porosity in Automatic Submerged Arc 
Welding, L.S.SAPIRO. Welding Production (translation of 
Svarochnoe Proizvodstvo) May 1959 p 28-31. Study shows that 
basic conditions for obtaining sound welds where sulphur con- 
tent is high, is maximum elimination of sources of moisture 
from are zone; harmful effect of sulphur, which causes weld 
porosity, is due to its stimulating effect on hydrogen libera- 
tion in gaseous form. 


Submerged-Are Welding HY-80 Steel, W.J.LEWIS, G.E. 
FAULKNER, D.C.MARTIN, P.J.RIEPPEL. Welding J v 39 n 
6 June 1960 p 266s-72s. Study conducted to develop methods 
for making submerged are welds which will withstand severe 
impact loading at low temperatures; specific objectives were 
to obtain submerged are weld metals with yield strengths of 
at least 80,000 psi and Charpy V-notch toughness of 20 ft-lb 
at —100 F or nil-ductility temperature of —100 F% in both as- 
welded and stress-relieved conditions; several experimental 
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filler wires used in submerged are welding HY-80 steel are 
evaluated. 


Submerged Are Welding of Extension-Pieces to Fire Tubes, 
BE.F.BENUA. Welding Production (translation of Svarochnoe 
Proizvodstvo) Oct 1959 p 77-82. Investigation aiming at 
developing technique for automatic single electrode submerged 
are welding of butt joints in marine boiler tubes of 51-89 mm 
external diameter and wall thickness 2.5-5.5 mm so as to in- 
crease their length by welding on extension pieces 150-250 mm 
long; new technique now successfully employed at ship re- 
pair plant. 

Submerged-Are Welding of Thin Gauge Low Alloy Steel 
Sheet, C.A.TERRY, A.B.TINSLEY. Welding & Metal Fabrica- 
tion v 27 n 12 Dec 1959 p 454-60, v 28 n 1 Jan 1960 p 9-15. 
Dec 1959: Preliminary work aimed at developing submerged 
are welding techniques for joining of low alloy steel sheet de- 
scribed, with particular reference to use of flux backing 
techniques ; difficulties encountered in butt welding. Jan 1960: 
Methods adopted to overcome difficulties described and dis- 
cussed in relation to manufacture of thin walled tubes. 


Untersuchungen mit einem neuartigen halbmaschinellen Un- 
terpulverschweissgeraet mit pneumatischer Pulverzufuhr, H. 
von HOFE. Schweissen u Schneiden vy 11 n 12 Dee 1959 p 475-9. 
Experiments with new type of semiautomatic submerged are 
welding equipment with pneumatic flux feeding; illustrated 
description of equipment; experimental production of butt 
welds and fillet welds in (St 37) steel sheet; macrographs of 
welds, tabulated results of tensile and bend tests and X-ray 
examination; suggestions for easier handling of gun. 

Tantalum. Argon-Are Welding of Tantalum, F.E.TRET’- 
YAKOV, I.K.ROGOZHKINA, V.I.KONSTANTINOV, Ya.M. 
POLYAKOV. Welding Production (translation of Svarochnoe 
Proizvyodstvo) Aug 1959 p 12-20. Data on welding of Russian 
tantalum presented; metal welds well with non-consumable 
electrodes in argon using d-c straight polarity; shielding of 
weld from atmosphere on upper and lower sides is essential; 
mechanical properties and corrosion resistance of welded joints 
and parent metal are practically identical in annealed state. 


Tungsten-Are Welding of Tantalum, L.R.HASLIP, B.S. 
PAYNE. Welding J v 38 n 12 Dec 1959 p 1165-74. Shielding 
equipment and techniques; open air shielding; machine weld- 
ing equipment; flow purged closed chambers; vacuum purged 
chambers; cleaning tantalum; porosity. in tantalum welds; 
operating conditions; field repair welds; applications in 
chemical industry; tungsten arc welding found to be most 
versatile welding method for tantalum, but greater prepara- 
tion is required to provide good protection and quick chilling. 


Welding Tantalum for High-Temperature Systems, S.M. 
SILVERSTEIN, J.N.ANTONEVICH, R.P.SOPHER, P.J. 
RIEPPEL. Metal Progress v 77 n 6 June 1960 p 103-9; see also 
Engrs’ Digest v 21 n 8 Aug 1960 p 69-71. Two major problems 
asscciated with arc welding of cosmmercial tantalum are weld 
porosity in specimens from some lots of tantalum, and large 
grains in cast structure of are weld deposits; porosity in 
welds depends on relaticn between carbon and oxygen con- 
tent of base metal; ultrasonic vibration reduces grain size in 
welds but its application may be limited by difficulties in 
coupling power source to work; recommended procedures. 


Titanium. See also Welding—Titanium. 


Gas Tungsten-Are Welding of Titanium Piping and Tubing, 
E.A.FENTON. Am Welding Soe—Publ n D10.6-59 1959 14 p. 
Following points are briefly dealt with: process; power supply ; 
tungsten electrodes; filler metal; titanium grades; joint de- 
sign; cleaning; joint preparation; gas shielding; welding 
technique; heat treatment; and weld quality tests. 

Underwater. Static Characteristics of Underwater Welding Arc, 
T.IL.AVILOV. Welding Production (translation of Svarochnoe 
Proizvodstvo) May 1959 p 40-4. Tests made to determine re- 
lationship between certain variables of underwater are and 
such conditions as cooling effect of water, higher pressure, 
depending on depth beneath surface, and composition of 
gasejus surroundings, in which hydrogen content reaches 93%. 

Uranium. Welding of Uranium, R.A.NOLAND, C.C.STONE. 
US Atomic Energy Commission—Tech Information Service 
Extension TID-7562 Jan 1959 p 57-76. Chemical, physical, 
mechanical, and metallurgical properties of uranium which 
limit types of welding that can be applied to this metal; no 
conclusions reached with regard to use of resistance welding ; 
details given of inert gas tungsten are welding of uranium, 
which is most suitable for welding of this material. 
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See also Aircraft Manufacture—Welding ; Pipe Lines—Weld- 
ing; Rails—Welding; Tubes—Manufacture; Welded Steel 
Structures. 


Condenser Discharge Butt Welding of Small Cross Sections 
in 1Kh18N9 Steel, D.M.SHASHIN, N.Yu.PAL’CHUK. Welding 
Production (translation of Svarochnoe Proizvodstvo) Sept 1959 
p 58-8. Possibility of using condenser discharge power source 
for butt welding pipe line elements and small cross section 
bars for greater corrosion resistance of welded joint; reduc- 
tion in weld time from 0.1-0.08 to 0.01-0.04 see increases cor- 
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rosion resistance of welded joint in 1Kh18N9 steel (.08%C, 
0.19% Si, 1.48%Mn, 19.12% Cr, 9.23% Ni). 

Das Kondensator-Impulsschweissen, F.FRUENGEL. Schweis- 
sen u Schneiden v 12 n 1 Jan 1960 p 14-18. Stored energy 
welding; description of principle of method and machines 
used (illustrations); advantages; most common mistakes in 
practice and their causes; application in spot, seam, series, 
and parallel welding; selection of electrode tips for welding 
different metals; shape of tip depending on welding job. 

Percussion Welding, R.F.MANNING, J.B.WELCH. Welding 
J v 39 n 9 Sept 1960 p 903-7. Discussion of percussion welding 
process employing low voltage from a-c transformer as power 
supply; types of are starters; electromagnetic system to 
develop weld force; weld areas of 0.04 to 0.56 sq in. are 
successfully welded in production; since actual weld time 
is less than 1/120 of sec, it is possible to attain high produc- 
tion speeds. 

Performance Record of Thermatool High Frequency Resist- 
ance Welding Process, L.A.JOHNSTONH, F.J.TROTTER, H.F. 
a’BRASSARD. Brit Welding J v 7 n 4 Apr 1960 p 238-49. 
Description of method developed by New Rochelle Thermatool 
Corp in United States; its advantages over orthodox 1-f weld- 
ing methods; plants are described and operating records given 
covering full range of applications on ferrous, nonferrous, 
light metals, rare metals and cable’ sheathing; high 
quality and dependability of weld demonstrated by micro- 
graphs and by examples of flare, flattening, and pressure 
tests. 

Resistance Welding in Relation to Design, E.J.FRENCH. 
Eng Matls & Design v 2 n 11 Nov 1959 p 549-53. Survey of 
procedures and advantages of spot welding by which lap 
joints may be made in sheet or strip metals, projection weld- 
ing, by which component is made by one or more projections 
which collapse as welding is made, seam welding for leak- 
proofing lap joints, resistance butt welding for joining wires 
and small diameter rods and also tubes, and flash welding for 
making butt joints in steel. 20 refs. 

Successful Welding of Foil Gages, G.R.ARCHER. Welding J 
v 39 n 4 Apr 1960 p 848-7. Problems in establishing good re- 
sistance welding techniques for use on foil gages (0.010-in. 
thick and less); by comparing current welding practice with 
ealeulation as to how welds are made for various gages; 
answers have been obtained to questions of difference between 
welding thin and thick gages, why heat control appears to be 
so sensitive on thin gages and why rms instrumentation ap- 
pears to give misleading results when applied to thin gage 
welding. 

Transfer in Modern Resistance Welding, W.WETLI. Automa- 
tion Progress v 5 n 6 June 1960 p 188-91. Several levels of 
automation of feeding and guiding of workpieces varying from 
single machines to complete transfer lines; transfer systems 
between machines and location of welds; example of steel 
radiator manufacture. 

Work Done by Ukr. SSR Academy of Sciences E.O.Paton 
Are Welding Institute in Resistance Welding Field, B.E. 
PATON. Welding Production (translation of Svarochnoe Proiz- 
vodstvo) July 1959 p 20-33. Survey covers: Butt welding of 
rails; use of low frequency currents for butt welding; longi- 
tudinal flash welding of tubes; automatic machine for welding 
valves; high speed seam welding of mild steel; portable gun 
welders with built-in transformers; condenser discharge 
welding of T-joints, make longitudinal tube welds by high 
frequency current; automatic control systems. 

Aluminum. See Welding, Electric Resistance—Light Metals. 
Beryllium. See Welding—Beryllium. 


Butt. Butt Welding Steel Sheet by Foil-Seam Process, L.W. 
MECKLENBORG. Welding J v 39 n 1 Jan 1960 p 19-28. 
Process originating in Germany (see Engineering Index 1954 p 
1188, and 1955 p 1156) described; welding is accomplished 
by introducing thin, narrow strip of mild steel on both sides 
of abutted workpiece edges and passing this ‘sandwich’ 
between roller electrodes; butt welds produced are of excellent 
quality; applications in transportation, appliance and other 
industries fabricating sheet steel. 

Calculation of Intermittent Heating of Rods by Current 
During Flash Butt Welding, N.N.RYKALIN, A.T.PUGIN, 
A.A.BAIKOVA. Welding Production (translation of Svaroch- 
noe Proizvodstvo) Apr 1959 p 9-19. Theoretical calculation of 
intermittent heating of rods by current, assuming linear heat 
flow, and taking into account concentration of current in end 
surface region, gives satisfactory temperature distribution in 
end surface region towards end of heating period; method 
developed for calculating temperature distribution along 
length of rods towards end of heating. 

Columbium. See Welding—Columbium. 

Control. See Welding Machines—Control. 


Electrodes. See Welding, Electric—Electrodes. 


Flash, See Welding, Electric Resistance—Butt; Welding, Elec- 
tric Resistance—-Light Metals; Welding Machines—Control. 


Iron Castings. See Welding—Iron Castings. 
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Jigs and Fixtures. See Welding Jigs and Fixtures. 


Light Metals. See also Automobile Manufacture—Welding ; 
Welding—Light Metals; Welding—Pressure ; Welding Machines 
—Control; Welds—Fatigue. 

Adhesive-Welded Structures and Their Application, V.N. 
SHAVYRIN. Welding Production (translation of Svarochnoe 
Proizvodstvo) Nov 1959 p 24-33. Spot welding of high strength 
aluminum alloys; two methods developed for producing ad- 
hesive welded structures are welding over coat of wet adhesive 
or welding with subsequent (before anodizing) application of 
adhesive; factors governing choice of method and type of 
adhesive; adhesive FL-4 has high resistance to corrosion but 
further work is needed to increase its technical qualities. 


Flash Buttwelds in Aluminum Are Safe, Reliable. Steel v 
146 n 11 Mar 14 1960 p 110-11. New techniques for flash butt- 
welding Al alloys are shown to produce joints which satisfy 
civilian and military needs; 11 test results and conclusions 
are provided, from Air Foree-Lockheed Aireraft Corp report 
on investigation; report eliminates prevalent differences of 
opinion regarding corrosion resistance, strength, and fatigue 
of alloys as 7075, 2024, 2014 and 6061. 


Present Position Regarding Spot and Roller-Spot Welding 
Light Alloy Structures and Prospects for Development, B.D. 
ORLOV, P.L.CHULOSHNIKOV. Welding Production (transla- 
tion of Svarochnoe Proizvodstvo) July 1959 p 44-56. Welding 
conditions and equipment; electrodes; corrosion protection of 
welded joints; strength problems; inspection; mechanization 
of auxiliay processes; it is shown that replacing riveting by 
spot welding for light alloy panels reduces by 50% labor re- 
quired for manufacturing structures. 


Spot Welding of Wrought HK31A, HM21A, and ZE10A Mag- 
nesium Alloys, L.LLOCKWOOD. Welding J v 39 n 9 Sept 
1960 p 369c-78s. It is shown that three alloys possess excellent 
spot welding characteristics; spot welds meeting soundness 
and strength requirements of MIL-W-6858A can be easily 
made by proper selection of electrode force and weld current ; 
single electrode forces are adequate for welding 0.040 and 
0.063 in. sheet thicknesses of all alloys; for 0.125 in. HK31A 
and MH2I1A alloys, dual-force (forge) welding system will 
reduce electrode force and current required to produce sound 
spots. 


Strukturnye izmeneniya v metalle perekhodnoi zony svar- 
nogo tochechnogo soedineniya iz magnievykh splavov, N.Kh. 
ANDREEV. Metallovedenie i Termicheskaya Obrabotka Metal- 
lov n 3 Mar 1959 p 46-8. Structural changes in weld metal 
zone of spot welded magnesium alloys; micro-structural study 
of welded joints. 


VSM-Normentwuerfe. Zeit fuer Schweisstechnik v 50 n 3 
Mar 1960 p 66-76. Tentative standards adopted by Swiss Society 
of Machine Builders concern suitability of aluminum and its 
alloys for spot welding, and preparation and assembly of 
joints; both propositions, submitted for critical examination, 
supplement previous standards. (See Engineering Index 1958 
p 1356). (In German and French). 


Machines. See Welding Machines—Resistance. 


Magnesium Alloys. See Welding, Electric Resistance—Light 
Metals. 


Nickel Alloys. See Welding—Nickel Alloys. 


Precoated Metals. How to Join Precoated Metals. Iron Age 
v 185 n 26 June 30 1960 p 148-51. Popularity of precoated 
metals is based on fact that they require little or no finishing 
after joining; spot welding of electroplated materials, solder- 
ing, and riveting, are reviewed; special welding tips with re- 
gard to electrode type and size, amperage, voltage, polarity, 
welding speed, protective atmosphere, weld groove design, 
and other important variables are discussed for welding of 
clad and plated materials. 


Projection. Projection Spot Welding of Hot Rolled Steel, A.S. 
GEL’MAN, E.S.SLEPAK, S.M.LASHCHIVER, P.V.MUMRI- 
KOV. Welding Production (translation of Svarochnoe Proiz- 
vodstvo) July 1959 p 57-64. Process described, and tests and 
experience reported; results indicate that spot projection 
welding is effective for nonscaled hot rolled steel (1:5mm or 
Babe Pe joint quality is consistent and electrode life pro- 
onged. 


Ring-Projection Welding of Low-Carbon Steel Munitions, 
M.J.WELTHER, S.M.ROBELOTTO. Welding J v 39 n 2 Feb 
1960 p 118-25. Toxie munitions ring projection welding studied 
as part of development program conducted for US Army Chem- 
ical Corps; 22 projection weld closure designs were developed 
and tested for helium leakage, pushout strength and impact 
resistance; four (100-specimen) consistency runs, made under 
production conditions, produced data substantiating reliability 
of resistance welding process. 


Seam. See Welding, Electric Resistance—Sheet Metal; Welding, 
Electric Resistance—Titanium; Welding, Electric Resistance 
Zirconium, 


Sheet Metal. See also Welding, Electric Resistance—Butt ; 
Welding, Electric Resistance—Spot; Welding Machines—Re- 
sistance, 
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Titanium. 


Wire Products. 
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Resistance Seam Welding of Terne Plate, H.F.GREER, M.L. 
BEGEMAN. Welding J v 39 n 6 June 1960 p 247s-54s. Changes 
in welding variables necessary for seam welding terne plate 
are described, and welds produced are compared with welds 
having zine coating. (See Engineering Index 1958 p 1348, 
and 1959 p 1505). 


See also Rockets and Missiles—Manufacture; Welding— 
Pressure; Welding, Electric Resistance—Light Metals; Welding, 
Electric Resistance—Projection ; Welding, Electric Resistance— 
Titanium; Welding, Electric Resistance—Zirconium; Welding 
Machines—Control. 

Calculations for Temperature Response in Spot Welds, G.R. 
ARCHER. Welding J v 39 n 8 Aug 1960 p 327s-30s. Objective 
of calculation of weld heating is to provide conservative 
determination for time required by weld to reach fusion 
temperature; this time behavior sets dynamic response of weld; 
temperature response for stainless steel of various thicknesses, 
bested ein 60 cycle current at 100%, 50% and 25% heat cal- 
culated. 


Effect of Steel Backup Blocks on Series-Spot Welding, E.F. 
NIPPES, W.F.SAVAGE, K.C.WU. Welding J v 39 n 8 Aug 
1960 p 321s-6s. Tensile shear strength of welds and distribu- 
tion of shunting currents among top sheet, bottom sheet and 
backup block were determined for various conditions in 
series spot welding of 0.036 in. auto body steel; in all cases, 
RWMA Class 2, 2 in. continuous radius electrodes were used; 
weld strength and sum of shunting currents in bottom sheet 
and backup block, termed “useful shunting current’’, were 
essentially same for copper, steel and RWMA Class 5 backup 
blocks. 


Improving Strength of Spot Joints in 30KhGSA, 12G2A and 
E1659 Steels, by Electric Heat-Treatment, G.A.MASLOV, 
B.B.ZOLOTAREV. Welding Production (translation of Sva- 
yochnoe Proizvodstvo) Aug 1959 p 61-74. Results of studies 
show that spot welding with post-heat treatment in welding 
machine ensures good physical strength for welded joints in 
three steels for shear, tension and at static and cyclic stresses ; 
need for subsequent furnace heat treatment of welded joint 
eliminated. 


Put Quality into Your Spotwelds, W.W.HURD. Am Mach/ 
Metalworking Mfg v 14 n 14 July 11 1960 p 107-9. Flexible 
tooling developed by Electronics Div, Westinghouse, Baltimore 
for fabrication of small chassis with many intricate weld- 
ments or large cabinets made from members with sheet metal 
cover, with about 90% of work being in \ in. thick aluminum ; 
hydraulic lift lowers whole section of floor in front of spot- 
welding machine; special arm and offset holder; pilot operated 
air regulator; control over welding operations improved by 
employing tips of correct class and radius. 


Spot Welding Low-Carbon Steel Sheet. Sheet Metal Indus- 
tries v 37 n 401 Sept 1960 p 661-6, 670. Details of technique 
for sheet 0.022 to 144 in. in thickness; recommended spot weld 
dimensions; electrodes; electrode pressure; welding current; 
weld time; fluctuations in value of welding variables; weld 
strengths; weld pitch; spot welding two components of differ- 
ent thicknesses, or three or more thicknesses of sheet. 


Spot Welding of Carbon Manganese Steel, C.PHILLIPS. 
Brit Welding J v 7 n 6 June 1960 p 396-410. Use of special 
post-heat tempering technique, which is carried out on weld- 
ing machine with appropriate electronic control equipment, 
makes it possible to produce welds with improved ductility and 
tensile strength; effect of post-heat and cooling conditions as 
it concerns increase in tensile strength gained by application 
of controlled heat treatment; recommended welding technique 
is described, based upon experimental data obtained from 
research on this resistance welding process. 


Spot Welding of Carbon Steel, I1.W.JOHNSON. Welding J v 
39 n 3 Mar 1960 p 89s-96s. Review covers: metallurgical as- 
pects; mechanical properties of spot welds in carbon steel; 
design for spot welding; surface preparation; welding pro- 
cedures; electrodes; testing spot welds; and coated steels. 
Steel. See Cars—Manufacture; Welding—Stainless 
Steel; Welding, Electric Resistance—Spot. 

Raising of Studs on Metal Surfaces, E.J.FRENCH. Brit 
Welding J v 6 n 12 Dec 1959 p 595-8. Process was discovered 
by which molten metal can be expelled from spot weld and 
east to form stud, welded to parent metal; cylindrical studs 
formed in ferrous and nonferrous materials; more complex 
shapes may be produced, and studs may be cast around metal- 
lic or non-metallic inserts ; possible applications of new process 
include forming of projections in thick material in prepara- 
tion for projection welding. 

See also Welding—Titanium. 


Resistance Spot- and Seam-Welding of OT-4 Titanium Alloy, 
F.E.TRET’YAKOV, G.P.TSAR’KOV. Welding Production 
(translation of Svarochnoe Proizvodstvo) July 1959 p 141-5. 
Method described; effects of surface preparation, electrode 
material, pressure at electrodes, value of welding current and 
welding time studies; OT-4 alloy can be welded satisfactorily 
by spot and seam welding using single-phase a-c machines. 


See Welding—Wire Products. 


WELDING, ELECTRIC RESISTANCE—Continued 


Zirconium. Spot and Seam Welding of Zircaloy 3, E.F.NIPPES, 
W.F.SAVAGEH, K.C.WU. Welding J v 39 n 3 Mar 1960 p 97s- 
104s. Investigation indicates that, by proper selection of weld- 
ing variables, welds of adequate tensile shear strength can be 
made, but inherent notch sensitivity of material causes low 
normal-tension strength and ductility ratios. 


WELDING, GAS 
See also Automobile Manufacture—Welding. 


Use of Natural Gas for Gas Cutting and Welding of Metals, 
I.P.LEPEIKO, Ia.N.FRIDMAN. Welding Production (transla- 
tion of Svarochnoe Proizvodstvo) Aug 1959 p 89-97. Natural 
gas used extensively in Kharkov plant for cutting steels and 
for welding and soldering light metals and cast iron; existing 
cutting blowpipes can be used for manual cutting; only new 
heating flame orifices are necessary; equipment designed at 
works was effective in manual and automatic welding of 
metals, and on gas welding and soldering of light metals and 
east iron; replacing acetylene by natural gas did not reduce 
output. 


Iron Castings. See Welding—Ivron Castings. 
WELDING JIGS AND FIXTURES 
See also Tools, Jigs and Fixtures. 


Producing Accurate Poke Weld Fixtures, C.H.MILLER. 
Welding Engr v 45 n 3 Mar 1960 p 40-1. New tooling method 
utilizing laminations of glass cloth and high heat resistant 
epoxy resin has made it possible to produce extremely ac- 
curate poke weld fixtures in almost any size, shape or contour 
at less than half cost of conventional fixtures; first set of 
high temperature resistant fixtures made for aircraft primary 
structures. 


Schweissvorrichtungen im Stahlbau, A.COBLENZ, R.OS- 
WALD. Schweissen u Schneiden v 12 n 6 June 1960 p 262-6. 
Welding jigs in steel construction; illustrated examples of 
jigs used in tacking of plate purlins, deposition of long fillet 
and butt welds, welding of box sections, tacking of deep plate 
girders, welding of rails to girders, batch production, and 
tacking and welding of tubular members. 

WELDING MACHINES 


See also Nuclear Reactors—Manufacture; Pipe Lines—Weld- 
ing; Tubes—Manufacture; Welding, Electric—Power Supply. 


Automatic Welder for Thin Foils, D.D.KLINE. Electronics 
v 33 n 36 Sept 2 1960 p 48-9. Automatic welder is described 
that produces uniform, high quality welds at rates up to 
15/sec; compactness and weight reduction are obtained with 
solid state circuits, and welding energy is sufficient for foils 
10 mils thick. 


Dynamic Behaviour of d.c. Generators for Are Welding, A. 
CARRER. Brit Welding J v 7 n 1 Jan 1960 p 6-14. Proposal 
for definition of suitability for welding; English version of 
article indexed in Engineering Index 1959 p 1506 from Revue 
de la Soudure (Lastijdschrift) n 3 1958 and Soudage et Tech- 
niques Connexes Mar-Apr 1959. 


Moeglichkeiten und Massnahmen beim Einsatz maschineller 
Schweissverfahren, K.H.MATHIAS. Schweissen u Schneiden v 
12 n 3 Mar 1960 p 102-11. Possibilities and techniques in use 
of welding machines; practical discussion and data intended 
to facilitate choice of most efficient welding practice for 
given purpose. 

New Fusion-Welder. Aircraft Production v 22 n 5 May 1960 
p 187-8. Two fully automatic fusion welding machines of 
boom manipulator type, specially built for Los Angeles Div of 
North American Aviation, by Sciaky Bros, are used success- 
fully by tungsten inert gas process to weld various subas- 
semblies, including brazed honeycomb configurations; special 
features include flexibility of welder, step welding controls, 
movements including in-and-out weld motions of main boom, 
special seam tracking system, etc, and television camera. 


New Machine Welds Steel Sections Rapidly, Economically. 
Purchasing v 48 n 6 Mar 14 1960 p 94-5, 98. Operating features 
of “Vertomatic’’ welding machine using electroslag principle 
and vertical welding technique to weld mild steel plates and 
forgings from 14 to over 10 in. thick, continuously and in 
one pass; equipment comprises 6-ft tripod mounted on rollers, 
22-ft vertical mast attached to tripod, carriage to support 
welding and control units, and transformers; but welds, 
JT-joints, corner welds and reinforcing surface welds are 
possible; cost savings on material and handling and greater 
productivity. 


Control. See also Earthmoving Machinery—Maintenance and 
Repair. 


Control of Spot Welders, J.L.WATTS. Mass Production v 
86 n 6 June 1960 p 109-18. Stages in spot welding operation 
consist of initial squeeze period during which electrodes are 
pressed onto metal to be welded, short period during which 
current flows through and heats work pieces and dwell of 
forge period; for some processes, accurate control of current 
duration is required to obtain good results; operation of 
electronic timer, ignitron contactor and types of welding 
machines using electromagnetic storage of energy; basic 
circuits used, 
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Feedback and NOR Logie Yield Sound Spot Welds, G.R. 
ARCHER. Electronics v 33 n 8 Feb 19 1960 p 48-51. Consist- 
ency and reliability of spot welds can be obtained over long 
periods without testing and inspecting of sample weld by 
means of control system described ; system, called voltage con- 
straint, uses voltage across spot weld to obtain correct fusion 
temperature under varied conditions. 


Feedback Comes to Spotwelding. Am Mach v 103 n 26 Dec 
14 1959 p 132-4; see also Welding Engr v 45 n 2 Feb 1960 p 
42, 44. New control can sense variations in electrode shape, 
squeeze force, line voltage, material thickness, surface finish, 
and shunting effects, because they are all reflected in tip 
voltage, and it can compensate for them immediately; new 
concept is based on direct correlation between voltage across 
welding tips and ultimate temperature of weld; design and 
operation of control unit called Monautronie V-2, developed 
by Budd Co, Philadelphia. 


Pneumatic Equipment Speeds Aluminum Flash Welding, 
R.W.MAY. Welding Engr v 45 n 4 Apr 1960 p 82-3. Production 
increase of more than 100% was realized with installation of 
special pneumatic controls on mitre flash welders used to 
fabricate aluminum window frames at General Bronze Corp’s 
Alwintite Div, North Dighton, Mass; clamping and unclamp- 
ing operations are speeded by eight three-way pilot operated 
solenoid valves. 


Samonastraivayushchayasya sistema avtomaticheskogo up- 
ravleniya rezhimom svarki elektrotrubosvarochnykh stanov, 
A.B.CHELYUSKIN, V.A.IVANOV. Elektrichestvo v 80 n 2 
Feb 1960 p 18-18. Self-aligning system for automatic control 
of electric tube welding machines; study of calculating de- 
vice for automatic ‘optimization’, as applied to resistance weld- 
ing of tubes; determination of parameters of self-aligning 
system, with consideration of transient processes. 


Synchronous Resistance Welder Controller for One to Seven 
Cycles, G.O.CROWTHER, G.F.JEYNES. Mullard Tech Com- 
munications v 4 n 40 Aug 1959 p 289-98. Completely syn- 
chronous timer which may be used to control duration of spot 
weld is described; weld time is controlled by Mullard 10-posi- 
tion eold cathode selector tube Z5025; phase shift circuit pro- 
vides heat control; switch takes form of two thyratrons con- 
nected back to back. 


Tape Control Doubles Output of Big Welders, J.STARR. 
Western Machy & Steel World v 51 n 4 Apr 1960 p 65-6. 
Simple punched tape control system for large spot welders 
was developed by General Riveters, Buffalo, NY for Ryan 
Aeronautical Co; system employing neither feedback nor 
memory accessories, involves use of commands in form of 
holes in tape to actuate photoelectric scanning device which 
in turn relays commands directly to welding machine; due to 
fixturing deficiencies, Ryan uses taped commands to produce 
only about third of 80,000 spotwelds in each of aluminum 
fuselage sections for jet tanker transport planes. 

Transistor NOR’s Used in Spot-Welder Feedback Control, 
G.R.ARCHER, F.G.DAHLIN. Elec Mfg v 65 n 2 Feb 1960 p 
134-9. Pulse techniques and logic circuitry, used in Budd 
Monautronie V-2 weld control for automatic sequence and 
heat control; sequence timing is effected by NOR elements 
acting as multivibrators and flip-flops; current (heat) is con- 
tinuously varied to maintain preset voltage across weld, using 
high-gain amplifier as integrator to govern firing angle of 
ignitrons. 

Electron Beam. See Welding—Electron Beam. 
Electro-Slag. See Welding, Electric Are—Electro-Slag. 


Resistance. See also Welding, Electric Resistance; Welding 
Machines—Control. 


High-Speed, Budget-Priced ‘Spike’ Welder. Modern Metals 
v 16 n 1 Feb 1960 p 386. New type of welding machine, de- 
veloped by Weldex Division of Metal/Craft Co, Detroit produces 
100,000-plus ampere pulses of approximately 1 msec duration 
without additional service lines; welder which can operate at 
speeds up to 500 welds per min, may provide answer to many 
aluminum joining problems. 


Long-Armed Welder Reaches “‘Inaccessible’’ Spots. Am Mach/ 
Metalworking Mfg v 104 n 21 Oct 17 1960 p 106-7. Machine 
described will reach through small opening and make blind 
spotwelds at other end of larger airplane wing; major prob- 
lem solved by device is how to exert enough squeeze force at 
end of long booms to make good spotweld; welder was built 
by Sciaky Bros, for North American Aviation, Los Angeles, 
and will weld stainless steel wing assemblies on B-70. 


New Condenser Discharge Welding Machines of Moscow 
Higher Technical School for Spot and Seam Welding of Fine 
Gauge Components, N.L.KAGANOV. Welding Production 
(translation of Svarochnoe Proizvodstvo) July 1959 p 92-102. 
Experience in designing machines for spot and seam welding by 
“Welding Production” faculty of ‘Bauman’? Moscow Technical 
College described. 

New Machines for Resistance Welding Thin Metal, D.A. 
LYUKEVICH, N.M.TARASOV. Welding Production (transla- 
tion of Svarochnoe Proizyodstvo) July 1959 p 121-5. Design of 
machines developed for spot and seam welding thin metal at 


WELDING MACHINES—Continued 
Khar’kov Aviation Institute; welding carried out by means 
of intermittent current pulses lasting 0.003-0.01 sec, with 
even control of output; simplicity of electrical systems and 
other advantages of machines noted. 

Resistance Welding Equipment now Being Produced and 
Prospects for its Development, N.Ya.KOCHANOVSKI. Weld- 
ing Production (translation of Svarochnoe Proizvodstvo) July 
1959 p 7-19. Overwhelming majority of resistance welding 
machines equipped with automatic control ; new control cir- 
cuits developed for spot and seam welding aluminum alloys 
and for butt welding ferrous metals; production of all-purpose 
type machines; advantages of multi-electrode machines, further 
research needed to improve power factors; problem of stand- 
ardization of equipment. 

Timing Devices. See Welding Machines—Control. 
Ultrasonic. See Welding—Ultrasonie. 
WELDING POSITIONERS. See Welding Jigs and Fixtures. 


WELDING RODS. See Foundry Practice—Molding; Welding, 
Electrie—Electrodes. 

WELDING SHOPS 

Organization of Modern Fabrication Shop, A.G.THOMPSON. 

Welding & Metal Fabrication v 28 n 1 Jan 1960 p 24-8. Basic 
principles of layout and organization of shops for welded 
fabrication; factors relating to stockyard, plate preparation, 
section and bar preparation, stowage and sorting, assembly, 
erection and heat treatment, welding, and inspection. 


WELDING vs RIVETING. See Aircraft Manufacture—Welding. 
WELDS 


See also Steel—Weldability ; Welded Steel Structures; Weld- 
ing. 

Chemisch-metallkundliche Untersuchungen an Schweissnaeh- 
ten, K.BORN. Schweissen u Schneiden v 12 n 4 Apr 1960 p 
139-46. Chemicometallurgical investigations of welds; examples 
illustrate value of modern methods of electron microscopy, 
for instance on isolated oxide and sulphide inclusions, in 
analyzing character and origin of impurities in welds; anal- 
ogies and differences between steel melting and welding are 
pointed out; examples deal largely with submerged are welds. 


Metallographische Untersuchung von Schweissverbindungen 
an unlegierten und niedrig legierten Staehlen, W.MARFELS. 
Schweissen u Schneiden vy 12 n 2 Feb 1960 p 61-8. Metallo- 
graphic investigation of welded joints in unalloyed and low 
alloy steels; macrostructures ; microstructures of welded seams 
and of heat affected zones; isothermal and continuous TTT 
diagrams, and isothermally welded joints. 


Notch-Rupture Strength of Type 847 Heat-Affected Zone, 
R.J-CHRISTOFFEL. Welding J v 39 n 7 July 1960 p 315s-20s. 
Results of investigation indicate that loss in notch rupture 
strength could be recovered by giving welded joint post-weld 
solution heat treatment; reduction in notch rupture strength 
was attributed to mechanical strain produced during welding ; 
it was also considered contributing factor to service cracking 
encountered in some Type 347 weld joints. 


Corrosion. See also Aluminum and Alloys—Corrosion; Stain- 
less Steel—Corrosion. 


Investigation of Corrosion Resistance of Aluminium Welds, 
N.N.SKVORTSOV. Welding Production (English translation 
of Svarochnoe Proizvodstvo) Nov 1959 p 52-5. Corrosion 
resistance was determined by direct measurement of penetra- 
tion depth of corrosion and by checking loss of weight; results 
indicate that welds deposited by automatic flux welding are in 
no way inferior in corrosion resisting properties to gas and 
manual are welds. 


Preferential Corrosion of Stabilized Stainless Steel Welds, 
C.L.ANGERMAN, P.M.KRANZLEIN. Am Soc Metals—Pre- 
print n 208 for meeting Oct 17-21 1960 14 p. Electron metal- 
lography of Types 3809SCb, 347, and 321 welds after short 
term corrosion in 8.0M HNOs-0.075M HF solution and in 65% 
HNO: revealed that attack occurred by preferential dissolution 
of columbium or titanium carbide particles located along 
dendrite boundaries in weld; mechanism was in contrast to 
attack of grain boundaries adjacent to chromium carbide 
particles in sensitized 304 steel. 

Cracking. See Welds—Defects ; Welds—Metallurgy. 
Defects. See also Welding—Iron Castings. 


Control and Correction of Quantity of Ferritic Phase in 
Deposited Metal and Base Metal of Welded Joints in Aus- 
tenitic Steels, A.E.RUNOV, S.A.LODKOVSKY, N.N.SASH- 
CHIKHIN. Welding Production (translation of Svarochnoe 
Proizvodstvo) June 1959 p 38-40. Method developed makes it 
possible to ensure within narrow limits required quantity of 
ferrite in base metal and electrode wire, and thereby prevent 
formation of cracks in welded joints, and likewise exclude 
possibility of undue embrittlement of austenitic ferritic metal 
during aging. 


_ Distribution of Phosphorus and Sulphur in Fully Austenitic 
Stainless Steel Welds, S.M.MAKIN, C.B.ALCOCK, D.R. 
ARKELL, P.C.L.PFEIL. Brit Welding J v 7 n 10 Oct 1960 
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WELDS—Continued 


p 595-9. Examination of welds of 24% Cr-21% Ni stainless 
steel having small additions of radioactive S and P; concentra- 
tion of P in middle of weld zone was greater than in original 
sheet; it resulted from depletion of first metal to solidify 
along sides of weld; P therefore is important in hot eracking 
of these welds; S was not concentrated preferentially in weld 
metal and is not important in formation of cracks. 


Effect of Ferrite on Resistance of Austenitic Welds to Hot 
Cracking, M.Kh.SHORSHOROV, V.S.SEDYKH, V.N.ZEMZIN, 
A.E.RUNOV. Welding Production (English translation of 
Svarochnoe Proizvodstvo) n 1 Jan 1960 p 1-10. Results of 
studying effect of ferrite level on resistance to hot cracking 
of metal deposited with KTI-5, TsT-15, ZIO-3, and ZIO-7 
electrodes, and of weld metal produced when welding 1Kh- 
18N12T steel with these electrodes; critical rate of linear 
deformation depends on quantity of ferrite phase and manner 
in which it is alloyed. 


Effect of Hydrogen in Cold Cracking in Welding of Medium- 
Alloy Steel, R.A-KOZLOV. Welding Production (translation 
of Svarochnoe Proizvodstvo) Apr 1959 p 47-61. In study re- 
ported quantitative relationship has been established between 
hydrogen content in weld metal and formation of cold cracks 
in welded joints in Cr-Ni-Mo steel, in relation to carbon 
equivalent of base metal; graphs presented may help to 
ealculate permissible quantity of hydrogen in weld metal in 
relation to quantity of alloying elements in base metal, and 
also to select measures to reduce hydrogen content in weld 
metal below permissible limit. 


Generalized Theory of Super-Solidus Cracking in Welds 
(and Castings), J.C_BORLAND. Brit Welding J v 7n 8 Aug 
1960 p 508-12. Cracking tendency depends on quantity and 
distribution of liquid around grain boundaries during freez- 
ing through critical solidification range; liquid distribution 
is largely determined by ratio of interphase and grain bound- 
ary energies; low ratios existing over relatively wide tem- 
perature range are harmful because almost continuous films 
cover grain faces and thus allow high stresses to be built 
up on narrow bridges joining dendrites; high ratios (above 
0.57) are beneficial. 22 refs. 


Heat-Affected Zone Cracking in Welded High-Temperature 
Austenitic Steels, R.N. YOUNGER, R.G.BAKER. Iron & Steel 
Inst—J v 196 pt 2 Oct 1960 p 188-94. Investigation on 18Cr- 
12Ni-INb, 18Cr-10Ni-3Mo, and 18Cr-3Ni type steels indicates 
that limited cracking occurs during welding, followed by 
extensive intercrystalline cracking during subsequent heat 
treatment; mechanisms of two forms of cracking are quite 
different, that during welding being due to tearing at regions 
of local liquation and that during heat treatment to loss of 
ductility due to strain-induced precipitation. 


How to Interpret Fractures in Aluminum Weld Metal, 
W.L.BURCH. Welding J v 39 n 4 Apr 1960 p 322-7. Frac- 
tures are described and illustrated and their significance 
explained; both types of fracture, intergranular and trans- 
granular, were found during examination of ruptured missile 
propellant tank made of 44-in. 6061-T4 aluminum; study led 
to conclusion that very tight welding hot crack was following 
torch for first several inches of seam; corrective measures 
discussed. 


Importance of Internal Quality in Welding, I.G.HAMILTON. 
Iron & Coal Trades Rev v 181 n 4809 Sept 16 1960 p 613-16. 
Internal flaws including porosity and piping, non-metallic 
inclusions, and cracking are considered and their effects on 
brittle fracture and fatigue in welds discussed; inspection 
of welds; after stating importance of variations in quality of 
plate material, plea for greater consistency on part of steel- 
maker is made. 


Method of Assessing Quantitatively Liability of Welded 
Joints to Cold Cracking, B.A.LKKOLODNAYA. Welding Produc- 
tion (English translation of Svarochnoe Proizvodstvo) n 2 
Feb 1960 p 20-4. Test procedure recommended which creates 
in test piece, first and second order stresses characteristic of 
welding process; tests must reproduce various conditions 
under which hydrogen is absorbed and evolved during weld- 
ing; thermal cycle undergone by test piece must be character- 
istic of welding process; cruciform test pieces selected for 
experiments; results tabulated and analyzed. 


Note on Relationship Between Chemical Composition and 
Hot-Cracking in Mild and Alloy Steels, W.K.B.MARSHALL. 
Brit Welding J v 7 n 7 July 1960 p 451-3. Sulphur, phos- 
phorus and silicon are primary crack formers; effect of other 
elements depends on whether they favor presence of ferrite 
or austenite in early stages of solidification; those which 
encourage austenite formation increase tendency to hot 
cracking; and those encouraging ferrite formation reduce it; 
this is suggested to be connected with solubility of elements in 
austenite and ferrite. 


Problems with Restraint in Heavy Weldments. Battelle 
Memorial Inst—DMIC Memorandum 54 Apr 29 1960 6 p. 
Occurrence of weld metal and base metal cracks due to re- 
straint; types of restraint; problems due to restraint ; methods 
for studying restraint; how to overcome cracking problems 
in welding heavy plate. 


WELDS—Continued 


Some Aspects of Cracking in Welded Cr-Ni Austenitic 
Steels, J.C-BORLAND, R.N.YOUNGER. Brit Welding J v 7 
n 1 Jan 1960 p 22-59. Survey of literature dealing with 
constitution of chromium nickel austenitic steel, nature and 
incidence of cracking, factors affecting weld metal cracking 
ey eee metal cracking; theories of weld metal cracking. 

refs. 


Some Ductility Aspects of 18-12-1Nb Steel, R.J.TRUMAN, 
H.W.KIRKBY. Iron & Steel Inst—J v 196 pt 2 Oct 1960 p 
180-8. Short time tensile tests at 600-1250 C carried out on 
18-12-1Nb steel heat treated at high solution temperatures 
to simulate thermal treatments obtained in weld heat affected 
zones; of two regions of low tensile ductility found, that at 
850 C is attributed to strain induced precipitation of colum- 
bium carbide, and it is postulated that such mechanism could 
explain ‘conditioning’ of weld junction in 18-12-1Nb steel, 
thereby rendering steel highly susceptible to cracking. 


Special Features of Modification of Welded Joints with 
Titanium During Welding of Medium Carbon Steel, K.K. 
KHRENOV, L.A.POZNYAK, Yu.A.YUZBENKO, M.S.SAMOT- 
RYASOV. Welding Production (translation of Svarochnoe 
Proizvodstvo) June 1959 p 12-20. Modification of structure 
with object of increasing resistance of joints to crack forma- 
tion and improving mechanical properties may be obtained 
by introducing modifying element into weld pool in any way 
that avoids superheating, such as, for instance, through use 
of ceramic fluxes containing modifying element; welded joint 
should contain 0.008-0.18% titanium. 


Study of Cracking in Low-Alloy Steel Welded Joints, J.T. 
BERRY, R.C.ALLAN. Welding J v 39 n 3 Mar 1960 p 105s- 
16s. Literature review; preliminary results of long term in- 
vestigation into role of hydrogen and other metallurgical 
factors involved in cracking of welded joints; results are 
presented in form of metallographic study and as series of 
cracking diagrams. 92 refs. 


Failure. See Steam Pipe Lines—Welding; Welds—Fatigue. 


Fatigue. See also Mine Hoists—Cages; Welds—Defects; Welds 
—Mechanical Properties. 


Fatigue Tests of Plain Plate Specimens and Transverse 
Butt Welds in Mild Steel, R.P.NEWMAN, T.R.GURNEY. 
Brit Welding J v 6 n 12 Dee 1959 p 569-94. Results described ; 
effects of method of edge preparation, stress relieving, and 
shape of weld reinforcement considered, and various fatigue 
strengths obtained have been related to that of plain plate; 
fatigue tests on plain plate to BS.15 in two thicknesses, and 
on ND I and ND IV grades of notch ductile steel to BS.2762 
also described; comparisons made with reported results of 
other investigations of same kind. 


Flexural Fatigue Strength of Butt Welds in NP 5/6 Type 
Aluminum Alloy, J.L.WOOD. Brit Welding J v 7 n 5 May 
1960 p 3865-80. Tests carried out to determine behavior in 
fatigue of butt welded 4% in. thick BA.28 plate when sub- 
jected to alternating bending stresses applied in direction 
transverse to that of welding; 50% loss of fatigue strength 
in as-welded condition is attributable in almost equal pro- 
portions to annealed condition of heat affected zone and to 
stress concentration effects at edges of weld bead; removal 
of bead raises welded fatigue strength almost to that of 
annealed parent plate. 25 refs. 


Influence of Residual Stresses on Fatigue Strength of 
Plates with Fillet Welded Attachments, T.R.GURNEY. Brit 
Welding J v 7 n 6 June 1960 p 415-31. Results of experi- 
mental work described; increases in fatigue strength of mild 
steel and light alloy specimens having clearly defined 
probable points of failure can be obtained both by spot 
heating and by local compression; increase in strength is 
caused by compressive residual stresses induced at expected 
point of failure; Goodman diagrams show that some in- 
crease in strength can be obtained by stress relief and greater 
increase by inducing suitable residual stresses. 


Resistance fragile de toles fissurees, W.SOETE. Revue de 
le Soudure (Lastijdschrift) v 15 n 3 1959 p 147-52. Brittle 
strength of cracked welded plate specimens; study made to 
examine effect of fatigue cracks on conditions susceptible to 
initiate brittle fracture, in absence of residual stresses. 


Symposium on Fatigue of Welded Structures. Brit Welding 
Jv7n 3, 4 Mar 1960 p 162-216, Apr p 250-87, (discussions) 
n 7, 8, 9 July p 472-81, Aug p 513-29, Sept p 577-87. Follow- 
ing papers presented at meeting in Engineering Department 
of Cambridge University, Mar 29-Apr 1 1960: Mar: Systema- 
tization of Fatigue Strength Values of Mild Steel Welds, 


A.NEWMANN, 162-8; Fatigue Strength of Butt Welds in 
Mild Steel, R.P.NEWMAN, 169-78; Fatigue Strength of 
Fillet Welded Joints in Steel, T.R.GURNEY, 178-87; In- 


fluence of Weld Details on Fatigue of Welded Beams and 
Girders, W.H.MUNSE, J.E.STALLMEYER, 188-200; Effect 
of Mean Stress on Fatigue Properties of Aluminum Alloy 
Butt-Welded Joints, K.W.GUNN, R.McLESTER, 201-8; In- 
creasing Fatigue Strength of Butt-Welded Joints, W.GILDE, 
208-11; Metallurgical Aspects of Future Research on Fatigue 
of Welded Structures, W.D.BIGGS, 212-16. Apr: Factors In- 
fluencing Fatigue Behaviour of Welded Aluminum, J.E. 
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TOMLINSON, J.L.WOOD, 250-64; Future Research-Engineer- 
ing Aspects, E.M.LEWIS, 265-71; Programmed Fatigue 
Testing of Full Size Welded Steel Structural Assemblies, 
J.G.WHITMAN, J.F.ALDER, 272-80; Fatigue of Welded 
Joints in High-Strength Steels, J.E.STALLMEYER, W.H. 
MUNSE, 281-7. 


Finishing. See Metals Cleaning—Ultrasonic. 
Fracture. See Steel—Fracture; Welds—Fatigue. 


Heat Treatment. See Welding, Electric Resistance—Spot; Welds 
—Metallurgy; Welds—Stress Relief. 


Hydrogen Content. See Steel—Hydrogen Content ; Welds— 
Metallurgy. 


Inspection. See Welds—Testing. 


Mechanical Properties. See also Welding—Light Metals; Weld- 
ing—Nickel Alloys; Welding—Pressure; Welding—Stainless 
Steel; Welding—Titanium; Welding, Electric Arce—Electro- 
Slag; Welds—Defects. 


Comparative Properties of Aluminum-Alloy Weldments, I.L. 
STERN, H.V.CORDIANO, V.A.DIGIGLIO. Welding J v 39 
n 10 Oct 1960 p 424s-32s. Static mechanical and fatigue 
properties of butt welds in %4-in. thick aluminum alloys have 
been investigated and compared; effects of welding position 
on overall results; alloys included were 6061-T6, 5154-H34, 
5086-H32, 5456-H321 and 5454-H34; minimum yield strengths 
of welded butt joints in various Al-Mg alloys approach values 
for corresponding annealed base plate; reductions were also 
observed for tensile strength. 


Elevated-Temperature Properties of Modified Type 347 
Weld Metals, T.J.MOORE. Welding J v 38 n 12 Dec 1959 p 
457s-74s. Various weld metal compositions subjected to con- 
ventional elevated temperature tensile, stress rupture, and 
RPI hot ductility tests, in attempt to evaluate their elevated 
temperature properties; test results discussed and suitability 
of compositions for high temperature applications considered ; 
interpretation of tests. 30 refs. 


Influence of Ferrite on Properties of Deposited and Parent 
Metal of Welds in Chrome-Nickel Austenitic Steels, A.E. 
RUNOV, K.V.LYUBAVSKII. Welding Production (translation 
of Svarochnoe Proizvodstvo) Sept 1959 p 42-52. Influence of 
ferrite on prolonged endurance of partially ferritic metal, 
and its embrittlement in stabilizing heat treatment process ; 
data show that due to slowing up of ferrite disintegration, 
intensity of embrittlement in cast metal during stabilizing 
heat treatment will be lower than in metal of weld or forging 
of similar composition. 


Influence of Internal Stresses and Plastic Deformation on 
Mechanical Properties of Seam Metal, L.I.GLADSHTEIN. 
Welding Production (translation of Svarochnoe Proizvodstvo) 
Oct 1959 p 88-90. Besides changes in metallurgical structure 
associated with variations in cooling rates; internal welding 
stresses and resulting plastic deformation also influence 
mechanical properties of structural steel weld metal; yield 
point of weld rises noticeably (by 14-19%) and yield “plateau” 
appears on load diagram; appearance of yield plateau is 
caused by aging process in deformed weld metal. 


Relationship Between Microstructure and Mechanical Prop- 
erties of Mild Steel Weld Deposits, K.J.IRVINE, F.B.PICKER- 
ING. Brit Welding J v 7 n 5 May 1960 p 353-64. Studies of 
structures of mild steel welds deposited by metal are, ar- 
gonare, atomic hydrogen, and oxyacetylene processes; effect 
of varying preheat temperature on metal are weld deposits; 
differences in structure, mainly in grain size, result from 
variations in heat input and rate of cooling provided by 
different processes, and by different preheat temperatures ; 
correct control of these variables can result in tensile prop- 
erties of 30-40 tons/sq in. UTS. 


Stress-to-Rupture Strength of Welds of Low-Carbon Steel, 
L.G.ACHKASOV. Welding Production (English translation 
of Svarochnoe Proizvodstvo) n 1 Jan 1960 p 58-68. Study 
made of basic open hearth grade ST.3 T-GOST 399-41 
steel composed of 0.18-0.21% C, 0.06-0.12% Si, 0.44-0.57% 
Mn, 0.031-0.043% S, 0.026-0.030% P, 0.03% Cr, 0.04% Ni, 
0.12-0.19% Cu; tests of welded specimens have shown that 
electric arc welding produces welds whose stress-to-rupture 
strength in 325-525 C temperature range is in no way inferior 
to that of base metal; important influence of temperature and 
duration of test noted. 


Ueber die Festigkeitswerte von metallischem Schweissgut 
etc, W.DANNOEHL. Schweissen u Schneiden vy 12 n 7 July 
1960 p 297-303. Mechanical properties of weld metal deposits 
interpreted in terms of modern theory of plasticity of metal; 
increase, particularly of yield strength, and decrease of 
toughness of weld deposits and joints, compared with un- 
welded metal, are shown for Monel, Ti, Al-alloys, unalloyed 
and low-influence of electrode coating, inert gas atmosphere, 
welding current, rate of metal deposition, and heat treat- 
ment. 


Weld Strength and Dimensional Stability of Cold-Worked 
Stainless Steel, L.STEMANN, E.E.WEISMANTEL. Welding 
J v 39 n 10 Oct 1960 p 488s-42s. Study to obtain data on 
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properties of butt welded joints in 301 stainless steel in 
various tempers and gages; tensile tests showed that yield 
strength and ultimate strength were considerably higher than 
annealed properties generally used; dimensional changes occur 
in % hard and full hard tempers upon exposure above 800- 
900 F; marked decrease in room temperature mechanical 
strength of full hard steel occurs after exposure above 1050 F. 


Metallurgy. See also Welding, Electric Arc; Welds—Defects ; 


Welds—Mechanical Properties. 


Anwendung von ZTU-Schaubildern in der Schweisspraxis, 
R.MUELLER. Schweissen u Schneiden v 12 n at July 1960 
p 309-17. Application of TTT diagrams in welding practice ; 
explanation of use of TTT diagrams in connection with 
expected cooling curves for given job to predict hardness 
and structure, and thus likelihood of underseam cracking, 
in affected zone; examples for carbon and low alloy steels. 


Application of Electron Microscopy, ILHRIVNAK. Metal 
Treatment & Drop Forging v 27 n 177 June 1960 p 225-30. 
Review of problems of transition between different materials 
in duplex welds between austenitic and ferritic, 17/7 Mn-Cr 
type and Lof special extra steels; it was shown that through 
influence of diffusion from both sides of weld, in transition 
zone hard intermediate layer is formed, which is bainitic 
in character; morphology of this intermediate layer was 
studied, and also transition from it to two base metals. Trans- 
lated from Czechoslovak journal “Zvaranie”’, No. 9 1959. 


Application of Electron Microscopy, K.J.MALIK, I.HRIV- 
NAK. Metal Treatment & Drop Forging v 27 n 178 July 
1960 p 277-82. Possibilities of decarburization of flash butt 
welded joints; experiments on joints in materials containing 
0.12-0.30% C; decarburization during flashing-off process is 
improbable; since there is no other possibility of decarburiza- 
tion during welding, so-called ‘ferritic’ layer is morphological 
phenomenon; this was confirmed by electron microscope re- 
search; welding method has fundamental influence on struc- 
ture of zone in center of joint. From ’Zvaranie n 4 1960. 


Characteristics of Austenite Transformation in Fusion 
Welding, M.Kh.SHORSHOROV, B.A.SMIRNOV, V.V.BELOV. 
Welding Production (English translation of Svarochnoe 
Proizvodstvo) Nov 1959 p 34-44. Influence of welding method 
and metal thickness on grain size and degree of austenite 
homogeneity; in steels with low content of, or without, car- 
bide forming elements, high heating temperature of metal in 
heat affected zone promotes grain growth; in steels with car- 
bide forming elements, rapid heating of metal and _ short 
period above Acs lowers degree of homogeneity and stability 
of austenite. 


Effect of Chemical Composition of Austenitic 25-20 Weld 
Metal on Gamma-Sigma Transformation, B.I.MEDOVAR, 
Yu.B.MALEVSKY. Welding Production (translation of 
Svarochnoe Proizvodstvo) Apr 1959 p 38-46. Study carried 
out on automatically welded joints in 12 mm thick, Kh23N18 
(#1417) steel plate; joints were subject to very high degree 
of embrittlement due to gamma-sigma transformation, oc- 
curring as result of long term soaking at 650 and 875 C; 
tendency of weld metal to sigma formation is related to its 
chemical composition ; influence of Mn, Mo, W, Cu, Cr, Ni, C 
and N noted. 


Einfluss yon Probenahme, Elektrodenart und Schweissbedin- 
gungen etc, H.ZITTER. Archiv fuer das Hisenhuettenwesen v 
31 n 6 June 1960 p 859-64. Effect of sampling method elec- 
trode type (basic, acid, and rutile) and welding conditions 
on hydrogen content of weld deposit; temperature measure- 
ments during build-up and assembly welding establish neces- 
sity for very rapid cooling of test specimens to approach 
conditions of practice; tabulated and graphical data on effects 
of amperage and of moisture in atmosphere, electrode and 
coverings. 30 refs. 


Investigation of Carbon Distribution in Weld Fusion and 
Heat-Affected Zones, K.V.LYUBAVSKY, M.A.STUDNITS. 
Welding Production (translation of Svarochnoe Proizvodstvo) 
Apr 1959 p 20-32. Investigation of migration of carbon by 
diffusion in welded joints in austenitic steel; autoradiography 
used to reveal possible carbon migration in “base metal- 
weld metal” system during process of welding, heat treatment, 
and long-term soaking at operational temperature; results 
analyzed. 

Investigation of Welded Crack Arresters, R.J.MOSBORG. 
Welding J v 39 n 1 Jan 1960 p 40s-8s. Laboratory studies 
undertaken to investigate possibility of halting propagating 
brittle crack by directing it into strake of tough steel; steel 
plate specimens; results from large seale crack arrester tests 
are compared with data from drop weight, explosion bulge, 


and extensive Charpy V-notch tests for one of arrester ma- 
terials. 


Particularités de la transformation de l’Austénite etc, N.N. 
RYKALINKE, M.K.CHORCHOROV. Soudage et Techniques 
Connexes v 14 n 9-10 Sept-Oct 1960 p 335-45 (disc) 845-7. 
Particulars of austenite transformation and formation of cold 
cracks in fusion welding; study made of structural changes 
in base metal and weld metal using equipment which permits 
reproduction of thermal cycles in heat affected zone during 
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welding; results indicate effect of heating and cooling rate in 
Aci and, Acs temperature range and influence of holding 
temperature above Ac3 on mechanism of austenite transforma- 
tion; how to prevent formation of cracks. 


Structure and Properties of Flash-Butt Welds in Nimonic 
75, 80A and 90, F.A.BALL, D.R.THORNEYCROFT. Welding 
& Metal Fabrication v 28 n 9 Sept 1960 p 362-7. Account is 
given of effect of heat treatment on properties of welds in 
thick sections of extruded bars, together with some observa- 
tions on metallurgical structures involved, and effect of weld 
upset distance on both of these. 


Weld Metal Carburisation when Welding 1Khi8N9T Steel, 
I.A.LEVIN, V.A.NIKIFOROV. Welding Production (English 
translation of Svarochnoe Proizvodstvo) n 1 Jan 1960 p 50-7. 
Welds were found to be carburized over and above relation- 
ship due to carbon content of electrode wire; attempt made 
to reduce carbon content of wire and parent metal because of 
reduced resistance of welds to intercrystalline corrosion caused 
by decarburization ; results indicate that electrode covering 
material is main source of carburization of weld metal in 
manual welding, and flux in automatic welding of 1Kh18N9T 
stainless steel. 


Preheating. See Welding—Preheating; Welds—Stress Relief. 

Quality Control. See Welding—Quality Control. 

Stress Relief. See also Welded Steel Structures; Welding— 
ae Metal; Welding—Titanium; Welds—Fatigue; Welds— 
esting. 


Another View of Stress Relieving, L.J.LARSON. Welding 
Engr v 44 n 11 Nov 1959 p 32-4. When stress relief should 
be applied; recommendations for stress relieving welded struc- 
tures in order to improve corrosion and embrittlement re- 
sistance, machinability and machining stability, and safety 
and service life. 

Medium Frequency Induction Heating Provides Precise 
Heat Control, Mobility for Stress Relieving, W.K.HAESSLER. 
Welding Engr v 45 n 7 July 1960 p 34-6. Advantages of 
induction heating for stress relieving of welds; medium fre- 
quencies provide much higher power concentration than low 
frequencies, reducing energy consumption as well as generator 
capacity needed for given treatment; heat is better concen- 
trated; more energy is transmitted; and heat is produced with 
far fewer cable turns; how to compute power and cable 
length for stress relieving. 

Stress Relieving by Flexible Furnace. Metallurgia v 62 n 
870 Aug 1960 p 65-8; see also Metal Treatment & Drop 
Forging v 27 n 179 Aug 1960 p 335-7. Treatment of 80 ft 
long bridge girders for new Runcorn-Widnes road bridge at 
Chepstow works of Fairfield Shipbldg & Eng Co; very strict 
specifications laid down regarding stress relief procedure for 
weld joining halves of girders; how problems arising from 
close temperature cycle specifications, considerable mass of 
metal involved and, in particular, large surface area from 
which heat could be readily dissipated were solved. 


See also Welded Steel Structures; Welding—Research ; 
Welds—Defects ; Welds—Fatigue; Welds—Mechanical Proper- 
ties; Welds—Stress Relief. 

Die Messung von Schweisspannungen mit Hilfe von Roent- 
geninterferenzen, E.SCHIEBOLD. Magdeburg Hochschule fuer 
Schwermaschinenbau—Wissenschaftliche Zeit v 4 n 1 1960 p 
93-103. X-ray measurement of welding stresses; new measur- 
ing apparatus developed with which state of stress on sur- 
face of specimen can be determined by means of single 
irradiation in accordance with magnitude and direction of 
principal stresses; superiority of method shown by examples. 


Photoelastic-Coating Technique for Determining Stress Dis- 

tribution in Welded Structures, F.ZANDMAN. Welding J v 
39 n 5 May 1960 p 191s-8s. Basic principles of photoelastic 
coating technique; its advantages and limitations; photo- 
elastic measurements of residual stresses caused by welding, 
and on welded structures subjected to external loads. 
See also Materials Testing—Nondestructive; Metals 
Testing—Surface; Pipe Lines—Welding; Pressure Vessels— 
Welding; Quality Control; Shipbuilding—Welding ; Steel 
Testing—Nondestructive; Welded Steel Structures ; Welding— 
Quality Control; Welds—Defects; Welds—Fatigue ; Welds— 
Mechanical Properties. 

Alternating Torsion Tests on Welded Box Sections, R.P. 
NEWMAN, T.R.GURNEY, G.COATES. Brit Welding J v 6 
n 11 Nov 1959 p 534-9. Appendix 540-1. Results of tests 
conducted for motor car industry on mild steel specimens 
welded by carbon arc, metal are, and spot welding processes ; 
beam specimens tested in specially designed resonance rig, 
and theory of oscillating system is described in appendix ; 
completely closed section welded continuously by carbon arc 
process gave good results, as did spot welded specimens, 
while sections intermittently welded by metal arc process did 
not give such satisfactory results. 


Cireular-Patch Test for Evaluating Armor Crack Suscepti- 
bility, L.E.POTEAT, R.W.JONES. Welding J v 39 n 8 Aug 
1960 p 357s-64s. Investigation conducted to determine effect of 
different procedures on effectiveness of circular patch test 
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specimen in evaluation of plate crack susceptibility and to 
determine conditions suitable for standard test; test procedure 
was selected and used on several different heats of armor 
steel; evaluation of heats by this procedure placed heats in 
correct order of crack susceptibility. 


Cruciform Test for Plate-Cracking Susceptibilit: L.E. 
POTEAT, W.L.WARNER. Welding J v 39 n 2 Feb 1960 p 
70s-6s. Investigation made to determine effect of different 
test conditions on ability of cruciform test to separate 
crack-susceptible heat of armor steel from non-crack-suscepti- 
ble heat ; results indicate that test is more sensitive to testing 
conditions (temperature, fit-up, plate size, etc) than to dif- 
ferences in degree of crack susceptibility of base metal used. 


Explosion-Bulge Tests of Armor Weldments, S.M.SILVER- 
STEIN, R.P.SOPHER, P.J.RIEPPEL. Welding J v 39 n 7 
July 1960 p 309s-14s. Study made of ferritic Grades 260, 230 
and 180 electrodes as well as austenitic Type 307 electrodes 
deposited in butt joints in single heat of 1 in. Army Ordnance 
armor plate; results indicate that explosion bulge test is use- 
ful for determining toughness performance of weldments, 
provided extreme care is used in interpreting test results. 


Factors Affecting Severity of Cruciform Test for Hardened- 
Zone Cracking, K.WINTERTON, M.J.NOLAN. Welding J v 
39 n 2 Feb 1960 p 77s-82s. It has been shown, using par- 
ticular combination of metal are electrode and alloy steel 
plate, that cruciform test is more severe test for hardened 
zone cracking than controlled thermal severity test; study in- 
dicates that higher effective hydrogen level, higher cooling 
eee: and higher contraction stresses are among contributing 
actors. 


Factors Which Affect Low-Alloy Weld-Metal Notch-Tough- 
ness, S.S.SAGAN, H.C.CAMPBELL. Welding Research Coun- 
cil—Bul Series n 59 Apr 1960 p 1-16. Study of large number 
of commercial and experimental electrodes has revealed in- 
fluence of weld metal analysis, tensile strength, electrode 
size, coating design, stress relief heat treatments, preheat, 
welding position, dilution and restraint on Charpy V-notch 
properties; welding procedures suggested which favor high- 
est possible notch toughness. 


Hot-Cracking Test for COz2-Shielded Metal-Are Welds, P.W. 
RAMSEY, R.A.KEIDEL, J.N.KUHR. Welding J v 39 n 5 
May 1960 p 219s-24s. Investigation undertaken to evaluate 
gas shielded consumable electrode welds, and to evaluate, 
under carefully controlled conditions, welds made with Al-Mn- 
Si mild steel wire compositions, using COz2 shielding. 


How to Determine Required Strength of Fillet Weld on 
Angles, N.S.HODSKA. Welding Engr v 45 n 3 Mar 1960 p 
37-9. General type fillet welds in which cross-section is 
isosceles triangle and throat is equal to product of size and 
sine 45°; formula for calculating required weld strength 
when stress in angle is transmitted entirely by welds along 
toe and heel of angle; nomograms used to determine required 
weld strength at toe and heel of angle, and effective length 
of welds. 

Impact Characteristics of Heat-Affected Zones in Mn-Mo 
Armor Steels, E.F.NIPPES, W.F.SAVAGE, J.M.PAEZ. Weld- 
ing J v 389 n 1 Jan 1960 p 30s-9s. Investigation to study effect 
of weld thermal cycles involving peak temperatures within 
and slightly above transformation critical temperature range 
upon toughness of heat affected zone of four Mn-Mo armor 
steels, to correlate notch toughness behavior with microstruc- 
ture and to study effect of multiple thermal cycles on impact 
behavior and microstructure of steels. 

Improving Method of Weld Radiography, L.A.SHEHEKIN, 
A.P.STAROSTIN. Welding Production (English translation 
of Svarochnoe Proizvodstvo) Dec 1959 p 91-4. Radiographic 
weld inspection methods to overcome difficulty of detecting 
small, but inadmissible defects in thick welds and tube 
joints, and for solving other difficulties are described. 


Inspection and Testing of Aluminum Welds, J.G. YOUNG. 
Light Metals v 23 n 268 Sept 1960 p 248-52. Review of 
various tests and their respective fields of application; visual 
inspection; radiography; ultrasonic inspection; penetrants ; 
leak detection; transverse tensile test; bend tests; nicked 
break test; shear tests (fillets) ; miscellaneous tests; selec- 
tion of suitable tests for research and investigation, for pro- 
cedure approval, for welder approval, and for quality control 
in production. 

Investigation into Methods of Welding Tube Ends_ to 
Gussets, V.I.INOVIKOV, V.A.KOVTUNENKO, O.I.SHUMIT- 
SKYI. Engrs’ Digest v 20 n 10 Oct 1959 p 405-7. It is 
assumed that structure is to be used under static load condi- 
tions at sub-zero temperatures, so that welded joints show no 
tendency to brittle failure; specimens were tested in tension 
at temperature of —60 C; stress distribution in tubular ele- 
ments in cross section near gusset; static strength of dif- 
ferent joints between tube and gusset; of five methods tested 
that of joint incorporating end flange is most reliable. 
English abstract of paper from Automaticheskaya Svarka n 4 
1959 p 3-13. 


Metody otsenki dlitel’noi prochnosti 
A.B.STANYUKOVICH, V.N.ZEMZIN. 


svarnykh soedinenii, 
Zavodskaya lLabora- 
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toriya v 25 n 6 June 1959 p 715-21; see also English transla- 
ion in Indus Laboratory v 25 n 6 June 1959 p 1746-52. 
Methods of determining long-time strength of welded joints ; 
main characteristics of two long-time test methods are given, 
together with results of testing typical welded joints; 
pertinence to ascertaining ability of welds to serve for long 
period at higher temperatures. 


Plastic Properties of Aluminum-Magnesium Weldments, 
S.S.WHITE, R.E.MANCHESTER, W.G.MOFFATT, C.M. 
ADAMS, Jr. Welding J v 39 n 1 Jan 1960 p 10s-19s. Study of 
effects of weld energy input, initial degree of cold work, and 
combinations of filler wire and plate alloy on hardness and 
strain distributions, strength and toughness of weldments; 
tests involved %4 in. thick plate with modified double U- 
groove weld, welded with inert gas shielded consumable elec- 
trode process; plasticities of various regions of weld were 
found to be structure sensitive, so that strain and hardness 
distributions were not simply related. 


Preheated Welding Wires and Their Effect on Welding, 
W.T.De LONG, J.H.BRADBURY, H.F.REID. Welding J v 
39 n 4 Apr 1960 p 328-33; see also Engrs’ Digest v 21 n 5 
May 1960 p 98-100, 129. Summary of work designed to ex- 
plore practical applications of previously determined theo- 
retical findings; investigation was concerned with effects of 
preheated solid mild steel wires on welds made on hot rolled 
steel plate using CO2 gas shielded and submerged are welding 
techniques; tests also made on inert gas welded stainless 
steel and aluminum base materials; results showed that in- 
creased wire extension was accompanied by decrease in 
welding current and base metal penetration. 


Recommended Practice for Radiographic inspection of 
Fusion-Welded Joints. Brit Welding J v 7 n 6 June 1960 
p 410-14. Recommendations by International Institute of 
Welding relate to examination of circumferential butt joints 
in steel pipes up to 2 in. wall thickness. 


Ultrasonic Weld Inspection at Work, J.E.BOBBIN. Welding 
J v 39 n 1 Jan 1960 p 34-8. Reasons for good results ob- 
tained; ultrasonics vs X-rays; ability of ultrasonic weld in- 
spection to locate defects accurately is stressed; several 
illustrative cases presented showing importance of various 
factors in field and laboratory tests. 


Ultrasonic Weld Inspection—Status Report, J.E.BOBBIN. 
Nondestructive Testing v 18 n 38 May-June 1960 p 200-2. 
Examination of factors surrounding various proposed specifica- 
tions and reference test plates; as first step in standardization 
of techniques, both ASTM and ASME selected flat butt welds 
as subject for proposed specifications; one of first require- 
ments refers to surface condition of both base metal and 
geometry of weld bead reinforcement; suggested general 
procedures for setting up test equipment, choosing accessories, 
and adjusting relative sensitivity level. 


Use of Reference Blocks for Checking Ultrasonic Inspec- 
tion Apparatus. Brit Welding J v 7 n 4 Apr 1960 p 230-7. 
Report by Commission V of International Institute of Welding 
on comparative study of possibilities offered by use of Dutch 
and British reference blocks; directions for use of blocks; 
determination of probe characteristics. 


Welding of Type 347 Stainless Steel, V.IN.KRIVOBOK. US 
Atomic Energy Commission—Tech Information Service Ex- 
tension, TID-7562 Jan 1959 p 1-11. First phase of high tem- 
perature test program conducted by International Nickel Co 
involved tensile testing at temperature of 1000 to 2000 F in 
100° increments of weld metal compositions including 19/9 
Cb, 19/13 Cb, 19/18 MnCb and 10/10 extra-low carbon; in 
second phase, stress rupture tests of welds were carried out; 
hot ductility tests; results illustrated and analyzed. 


What Welding Industry Requires from Nondestructive Test- 
ing, J.BLAND. Welding J v 39 n 9 Sept 1960 p 915-20. Inter- 
relation of nondestructive testing and weldment quality dis- 
cussed; characteristics of several nondestructive testing 
methods for evaluation of weld quality are reviewed; non- 
destructive testing viewpoint, welding industry view, weld- 
ing engineer view and over-all view are interpreted by author 
from standpoint of welding engineer. 


WELL DRILLING. 


See Oil Well Drilling; Water Wells— 
Drilling. 
WELL LOGGING. See Oil Well Logging. 
WELLPOINTS. See Drainage; Excavation; Foundations— 


Drainage; Tunnels—Construction. 
WELLS. See Natural Gas Wells; Oil Wells; Water Wells. 
WETTING AGENTS. See Detergents; Fire Extinguishers; Oil 
Well Drilling—Rotary Mud; Surface Active Agents. 
WHALING VESSELS 


2,970-SHP Free-Piston-Engined Whalecatcher. Motor Ship 
v 41 n 484 Nov 1960 p 841-3; see also Shipbldg & Shipg Rec 
v 96 n 19 Nov 10 1960 p 606-9. Robert W. Vinke was built for 
Netherlands Whaling Co by Werf ‘‘De Hoog’’ NV; length oa 
is 205 ft, draft 13 ft; De Hoog whaling winch, hydraulically 
driven, uses steel wire whaling line instead of more usual 
manila role; propulsion is by free piston gas turbine installa- 
tion using new Rankin and Blackmore Mark II gas turbine; 


WHALING VESSELS—Continued 


machinery weight comparisons are given for diesel engined 
whalecatchers of identical hull form; machinery layout plan. 


WHARVES. See Jetties; Piers; Port Structures. 
WHEATSTONE BRIDGES. See Electric Measuring Bridges. 


WHEELS. See Industrial Trucks—Wheels; Locomotives— 
Wheels. 


WHISKER CRYSTALS. See Crystals; 
ers; Telephone Equipment. 


WHISKEY. See Distilleries. 
WHITE METAL. See Bearings—Materials. 


WHITE ROOMS. See Air Conditioning—Industrial Plants; In- 
dustrial Lighting. 


Metallography—wW hisk- 


WHITEWARE. See Ceramic Products—Manufacture; Porce- 
lain; Tile. 

WHITING. See Rubber Compounds and Compounding. 

WHITLOW DAM. See Dams, Earth—Arizona. 

WIEN BRIDGES. See Electric Measuring Bridges. 

WILSON DAM. See Canals—lLocks; Hydroelectric Power 
Plants—Alabama. 

WIND MEASUREMENT. See Meteorology. 

WIND POWER 

Windkraftnutzung in Europa, A.Th.GROSS._ Brennstoff- 


Waerme-Kraft v 11 n 9 Sept 1959 p 414-19. Use of wind 
power in Europe; summary of results of Annual Conference, 
held in Stuttgart, Germany, June 1959; economic use of 
standard plants for additional power generation is seen pos- 
sible in Central European countries with favorable wind con- 
ditions; cost estimation; program of British research. 


WIND PRESSURE. See cross references under Wind Stresses. 


WIND STRESSES. See Buildings—Wind Stresses; Chimneys; 
Domes and Shells—Stresses; Roofs—Stresses; Structural De- 
sign—Wind Stresses; Water Cooling Towers. 


WIND TUNNEL TESTING. See Wind Tunnels. 
WIND TUNNELS 


See also Aerodynamics; Aircraft—Testing; Aircraft En- 
gines, Jet and Turbine—Testing; Automotive Engineering— 
Research; Buildings—Wind Stresses; Flow of Fluids—Orifices ; 
Ship Models. 


Crossed-Field Acceleration Advances—Wind Tunnel Tech- 
nology, R.B.SSTANTON, A.F.ERWIN. Allis-Chalmers Elee Rev 
v 25 n 2 1960 p 7-9. Recent techniques for simulating missile 
re-entry environment, making use of accelerator connected 
in tandem to plasma generator. 


Damping Effect of Distributed and Concentrated Resistances 
on Small Perturbations in Uniform Flow, A.P.BURGER, 
T.W.Van der LINGEN. Quarterly J Mechanics & Applied 
Mathematics v 18 pt 1 Feb 1960 p 40-8. Effect is theoretically 
analyzed for two dimensional case; quadratic friction law 
assumed; solutions obtained for damping factor, have applica- 
tions to damping effect of flat plate heaters used in blow- 
down wind tunnels and gauze wire screens; good agreement 
between theoretical and experimental results. 


Effects of Air Contamination in Helium Tunnel, A.HEN- 
DERSON, Jr, F.E.SWALLEY. NASA—Tech Note n D-406 
June 1960 26 p. Effects upon static-pressure, total-pressure, 
heat-transfer, and temperature measurements were investi- 
gated at Langley Research Center; even small amount of air 
is shown to affect these measurements; wall static and center- 
line pitot pressures show that if contaminating air is held 
to less than about 0.2% by volume, error in indicated Mach 


number is less than 1% as calculated from Rayleigh pitot 
equation. 


Further Comments on High-Lift Testing in Wind Tunnels 
with Particular Reference to Jet-Blowing Models, S.F.J. 
BUTLER, J.WILLIAMS. Aeronautical Quarterly v 11 pt 3 
Aug 1960 p 285-308. Recent developments relating to tunnel- 
wall interference, test rigs, and methods of minimizing con- 
straints from air-feeds to models are described; supplementary 
remarks on blowing slot and duct design, and on realistic 
representation of practical aircraft configurations. 


Half Model Testing in Wind Tunnels, J.A.van der BLIEK. 
Can Aeronautical J v 6 n 2 Feb 1960 p 59-68. Use of half 
models introduces number of interference effects which limit 
reliability of test results; main effects considered are subsonic 
downwash interference, tunnel wall boundary layer effects 
and effect of gap between model and tunnel wall; limited 


number of comparisons is given between full and half model 
test results. 39 refs. 


Jet Refrigeration Simulates Icing Conditions. Indus Refrig 
v 187 n 5 Nov 1959 p 16-17. New 135-foot long wind tunnel 
at Air Force Development Center on Mt Washington, NH, 
can simulate speeds of over 500 mph (Mach 8 at 6000-ft 
altitude) ; refrigeration effect is provided by two Pratt & 
Whitney J-57 jet engines; exhaust gases of 138,000-lb thrust 
engines are funneled into tunnel through ports; gridwork of 
pipes at tunnel entrance sprays water into inrushing air, 
forming ice on test item; photographs. 
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Blowers. 


Compressors. 


Control. 


Data Processing. 


Drive. 


WIND TUNNELS—Continued 


Magnetic Suspension Holds Wind-Tunnel Models, R.A.COLE. 
Aircraft & Missiles v 3 n 10 Oct 1960 p 37-8. French Na- 
tional Aeronautical Research (ONERA) developed suspension 
of models by magnetic field; measurement of current needed 
to maintain model in equilibrium would give measure of 
forces developed; principles of method, light-beam control, 
and use of ring magnet. 


Magnetic Suspension of Wind Tunnel Models. Engineer vy 
210 n 5463 Oct 7 1960 p 607-8. Arrangement developed by 
Office National d’Etudes et de Recherches Aéronautiques, 
Chatillonsous Bagneux (Seine); model incorporates or con- 
sists of, soft iron armature which forms part of magnetic 
circuit of external horseshoe electromagnet; instability of 
system is corrected photoelectrically; third light beam and 
solenoid are used for measurement of drag, and two further 
light beams suppress yaw; diagrams. 


MIRA Wind Tunnels. Automobile Engr v 50 n 6 June 
1960 p 263-6. Project at Motor Industry Research Assn head- 
quarters, Lindley, England, covers one large tunnel with 
chassis dynamometer for testing of actual vehicles, designed 
for maximum air speed of 80 mph; other tunnel is intended 
for quarter scale models designed for 90 mph; proposed lay- 
outs, 6-component balance unit control system and _ instru- 
mentation; projects planned and operation. 


New Tunnels for Warton. Flight v 78 n 2693 Oct 21 1960 
p 641-4. Description of new blow-down facility built by 
English Electric Aviation at its flight test center in Lanca- 
shire; installations are 4 ft tunnel for Mach numbers be- 
tween 0.4 and 4 and 18 in. tunnel for Mach numbers between 
1.5 and 6, both served by same air storage. 


Study of Simulation of Flow with Free-Stream Mach Num- 
ber 1 in Choked Wind Tunnel, J.R.SPREITER, D.W.SMITH, 
B.J.HYETT. NASA—Tech Report n R-73 1960 62 p. Degree 
to which experimental results obtained under choking condi- 
tions in tunnel with solid walls simulate those associated with 
unbounded flow with free-stream Mach number 1 is investi- 
gated for 2-dimensional and axisymmetric flows; it is found 
that close resemblance exists in vicinity of body, and results 
obtained in this way are at least as accurate as those ob- 
tained in transonic tunnel with partly open test section. 37 
refs. 

Theory of Ventilated Wind Tunnels, L.C.WOODS. Int J 
Mech Sciences v 1 n 4 July 1960 p 313-21. New and more 
accurate treatment of theory of rectangular wind tunnels 
ventilated by means of longitudinal slots on one pair of 
opposite walls; cross-flow, which is induced by slots on basic 
two-dimensional flow, is calculated accurately, and permits 
averaged boundary conditions to be obtained which is more 
accurate than those previously published. 


Windkanalkorrekturen angestellter Koerper bei kompressib- 
ler Unterschallstroemung, H.CREMER, F.KOLBERG. Zeit fuer 
Angewandte Mathematik u Mechanik v 40 n 1-3 Jan-Mar 
1960 p 65-74. Wind tunnel corrections for orientation of 
bodies with compressible subsonic currents; correction term 
to velocity potential is found by method which is essentially 
that of Fourier transform. 

Production of Bottom-Half Exhaust Casting in Cast 
Iron, L.D.SPARROW. Brit Foundryman v 58 pt 6 June 1960 
p 283-6. Casting described forms part of turbo-blower, which 
is of completely new design, produced for Air Ministry wind 
tunnel; bottom half casing is situated below floor level and 
is exhaust casing leading to condenser; casting was molded 
upside down to allow main machined parts to be on bottom; 
molding operations described. 

See also Compressors; Wind Tunnels—Super- 
sonic. 


Design and Construction of Compressor for 8 ft by 8 ft 
High-speed Wind Tunnel at RAW Bedford, L.J.CHESHIRE, 
J.Y.G.EVANS, W.A.GOODSELL, P.H.W.WOLFF. Instn Mech 
Engrs—Proc v 172 n 15 1958 p 549-84. Original of paper n 
15 indexed in Engineering Index 1959 p 1511. 


See also Aircraft—Testing. 


Digital Recording in Multipoint Pressure Surveys, M.B. 
WOOD, J.N.W.BALDWIN. Control v 3 n 20, 21 Feb 1960 p 
110-12, Mar p 97-101. Fast and accurate method used at Air- 
craft Research Assn Ltd for recording pressure distributions 
on models tested in wind tunnels; pressure differences down to 
plus or minus 0.005 in. of mercury are recorded without dif- 
ficulty in system that can handle 288 pressures in 61% sec; 
remotely sited pressure switches of system are automatically 
checked by data handling equipment using punched tape. 


Multi-Loop Automatic Temperature Control System Design 
for Fluid Dynamics Facility Having Several Long Transport 
Delays, G.J.FIEDLER, J.J.LANDY. IRE—Trans on Automatic 
Control v AC-4 n 3 Dec 1959 p 81-96. Systems analysis and 
design of system used in testing complex consuming 470 Mw 
of drive power; important simplifications introduced to make 
analysis tractable. 


See Wind Tunnels—Supersonic. 
See Electric Machinery—Vibrations. 


WIND TUNNELS—Continued 
Explosions. See Compressors—Explosions. 


Germany. Hochgeschwindigkeitswindkanal der Aerodynamischen 
Versuchsanstalt Goettingen, H.LUDWIEG, T.HOTTNER. Zeit 
fuer Flugwissenschaften v 7 n 10 Oct 1959 p 294-9. High- 
speed wind tunnel at Aerodynamische Versuchsanstalt, 
Goettingen, Germany; design and operation of tunnel which 
has vacuum container with capacity of about 10,000 m?% with 
atmospheric air passing into through test section which is of 
free-jet type with Mach number range from 0.38 to values 
approaching sonic speed; results of three component measure- 
sie on AGARD calibration model by means of strain-gage 

alance. 


Great Britain. See Wind Tunnels—Supersonic. 
Heaters. See also Wind Tunnels—Supersonic. 


Air Heater for 3000 R, 600 psia, M.H.BLOOM. Mech Eng 
v 82 n 8 Aug 1960 p 40-2. Design, construction and operation 
of new type of convection heater suitable for supplying pure 
air intermittently for hypersonic wind tunnel operation; with 
model constructed, temperatures up to 3000 and pressures 
up to 600 psia can be achieved with flow rates on order of 
10 lb/see and run durations on order of one minute; heat 
storage bed of ceramic pebbles, heated by ceramic electric 
resistance elements, is used. 39 refs. Paper 59-A-233. 


Hypersonic. See Wind Tunnels—Supersonic. 
Instruments. See also Wind Tunnels—Control. 


Multipoint Electronic Manometer System for Low Pressure 
Hypersonic Wind Tunnels, P.L.VITKUS. ASME—Paper 59-A- 
217 for meeting Noy 29-Dee 4 1959 5 p. Radioactive ioniza- 
tion gage principle is used for multichannel pressure measur- 
ing system for aerodynamic investigations in hypersonic wind 
tunnels; system provides accurate voltage outputs propor- 
tional to pressure which are suitable for insertion into elec- 
tronic digitizing recording systems. 


Models. See Wind Tunnels—Supersonic. 
Netherlands. See Wind Tunnels—Supersonic. 
Noise. See Shock Waves. 


Nozzles. See also Beryllium and Alloys—Machining; Wind 


Tunnels—Supersonic. 


Atomic Recombination in Hypersonic Wind-Tunnel Nozzle, 
K.N.C.BRAY. J Fluid Mechanics v 6 pt 1 July 1959 p 1-32. 
Flow of ideal dissociating gas through nearly conical nozzle is 
considered; equations of one-dimensional motion are solved 
numerically assuming simple rate equation together with 
number of different values for rate constant; calculations 
suggest deviations from chemical equilibrium will occur in 
nozzle if rate constant lies within very wide range of values, 
and once such deviation has begun, gas will very rapidly 
‘freeze’. 

High Speed Flow in Laval Nozzle, A.OGAWA. Japan Soc 
Aeronautical & Space Sciences—Trans v 2 n 3 Mar 1959 p 
77-82. Nozzle flow given by exact solution of S.TOMOTIKA, 
K.TAMADA equation in hodograph method is considered to 
obtain uniform supersonic flow in wind tunnel; _ several 
streamlines in subsonic and transonie region in physical flow 
are computed, each of which may be taken as wall of nozzle 
in nozzle design; calculations of flow conditions on sonic line 
and limiting Mach wave may serve as starting data for 
continuation to purely supersonic flow by method of charac- 
teristics. 


Photography. Photographing Tunnel Tests, L.F.TRAPP. Indus 
Photography v 9 n 1 Jan 1960 p 30-1, 58. Technique de- 
seribed in effectively photographing wind tunnel test at 
Columbus Div of North American Aviation; integration of 
tunnel speeds and model configuration under test; correct 
camera placement; stores drop test illustrates photographic 
procedures. 

TV and Schlieren Join to Advance Instrumentation. Indus 
Photography v 8 n 8 Aug 1959 p 50. In tests conducted by 
Calif Inst of Technology in Southern Calif Cooperative Wind 
Tunnel, cameras serve as “eyes” of engineers observing tests 
on monitor screens located in control center near tunnel; 
operating from fixed positions just outside main wind stream, 
television cameras give view of test operations in more 
detail than possible if engineers stood within 3 or 4 ft of 
model; closed-circuit system operating in conjunction with 
schlieren system allows observation of air turbulence otherwise 
invisible. 

Supersonic. See also Aerodynamics—Supersonic; Rockets and 
Missiles—Re-entry; Rockets and Missiles—Testing; Shock 
Waves; Wind Tunnels—Heaters ; Wind Tunnels—Instruments. 


Big Stainless-Steel Slabs Machined for Flexing in Super 
Wind Tunnel, M.KARR. Machy (NY) v 66 n 10 June 1960 
p 178-83; see also Machy (Lond) v 97 n 2492 Aug 17 1960 p 
375-8. Arnold Engineering Development Center uses special 
stainless alloys in construction program that enables future 
flight conditions and speeds in space to be simulated on 
ground; flexible plates for Gas Dynamics Facility continuous- 
flow, supersonic tunnel were machined to approximately 1% in. 
thickness from 4-in. thick slabs of Stainless-W steel, heat 
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treated to 160,000 psi minimum tensile strength at required 
90,000 psi proportional limit; 12 machining operations re- 
quired to achieve extremely close tolerances and fine finishes. 


Control of Temperature Variation in Pressurized Inter- 
mittent Wind Tunnel, I.J.BILLINGTON. Can Aeronautical 
J v5 n 10 Dee 1959 p 396-404. Analysis of blowdown with 
heat transfer resulting in set of differential equations de- 
scribing temperature distributions in storage vessels during 
tunnel run; numerical solutions to differential equations for 
various configurations of air storage system for 5x5 ft super- 
sonic wind tunnel operating at 1.8 atm stagnation pressure 
at Mach number of unity; results allow assessment of various 
factors affecting performance of thermal storage matrices. 


De transsone hoge snelheids windtunnel HST van het NLL 
als aerodynamisch instrument, J.BOEL, J.H.van der ZWAAN. 
Ingenieur v 72 n 3 Jan 15 1960 p Li-18. Transonice high 
velocity windtunnel HST of Dutch National Aeronautical 
Laboratory as tool for aerodynamic research; principal design 
features; description of circuit, control apparatus, models, 
measuring techniques and data processing equipment. 


Design and Development of Jet Exhaust Gas Scavenging 
System for AEDC Propulsion Wind-Tunnel Facility, C.J. 
WENZINGER. Aero/Space Eng v 18 n 11 Noy 1959 p 56-62. 
Facility of Arnold Engineering Development Center consists 
of two tunnels for transonic and supersonic circuits, each with 
its own compressor but coupled to common drive system; 
problems encountered in scavenge system are divided into 
those having to do with flow of exhaust jet and tunnel 
mainstream and those dealing with mechanics of system; 
experimental studies; full-scale tests of Quail missile. 


Design and Operation of Continuous-Flow Hypersonic Wind 
Tunnel Using Two-Dimensional Nozzle, H.M.SCHURMEIER. 
AGARDograph n 38 May 1959 (received Mar 1960) 156 p. 
Hypersonic tunnels require solution of problems associated 
with high stagnation temperatures and pressures and more 
critical dimensional tolerances; solutions employed by Jet 
Propulsion Laboratory of Calif Inst Technology are outlined 
based on both supersonic and hypersonic tunnel design and 
operational experience. 43 refs. 

Development of Spark-Heated, Hypervelocity, Blowdown 
Tunnel-Hotshot, R.W.PERRY, W.N.MACDERMOTT. AGARD 
—-Report n 233 June 1958 (received Mar 1960) 72 p. History, 
description, performance, and typical test data for first 16-in.- 
“Hotshot” type wind tunnel, built at Arnold Engineering 
Development Center; required high stagnation enthalpies are 
obtained by heating confined mass of air with powerful elec- 
trical discharge from large condenser bank; resulting hot 
air is expanded in Laval nozzle and produces hypersonic 
flow for period of up to 50 msec. 27 refs. 


Dutch Transonie Wind Tunnel. Engineer v 209 n 5438 Apr 
15 1960 p 661-4. National Luchvaartlaboratorium tunnel at 
Amsterdam has test section of 2 by 1.6 m, and covers sub- 
sonic and transonic range, up to Mach 1.3; it is closed circuit 
tunnel capable of operating at stagnation pressures from 
0.125 to 4 atm abs and is driven by 20,000 hp compressor ; 
table of specifications, Reynolds-Mach and arrangement dia- 
grams are included. 

Effect of Variable-Geometry Diffuser on Operating Charac- 
teristics of Helium Tunnel Designed for Mach Number in 
Excess of 20, P.J.JOHNSTON, R.D.WITCOFSKI. NASA— 
Tech Note D-237 Feb 1960 20 p. Study made in 38-in. tunnel 
to determine effectiveness of variable geometry supersonic 
diffusers in decreasing pressure ratio required to maintain 
flow; results indicate that pressure ratio required, if constant 
area diffuser is used, could be decreased 34% by utilizing 
optimum combination of diffuser entrance wall length and 
diffused entrance wall angle. 


Electroforming Liner for Mach-6 Wind Tunnel, G.E. 
SUTILA. Metal Progress v 77 n 3 Mar 1960 p 76-9. World’s 
largest hand forged aluminum mandrel used to electroform 
nickel liner for hypersonic wind tunnel at Douglas Aircraft 
Co; eleetroforming process duplicates contour and finish on 
reusable mandrel with high precision, and additional liners 
can be produced when needed; high order of quality control 
of plating solution required for electroforming of nickel. 


Flutter Investigations in High-Speed Wind Tunnels, C. 
SCRUTON, E.P.L.WINDSOR. AGARD—Report n 222 Oct 
1958 (received Mar 1960) 87 p. Requirements for simulating 
flight conditions relevant to flutter and their application to 
transonic and supersonic flight; it is shown that tests are 
conveniently carried out in tunnel with constant stagnation 
temperature but adjustable Mach number and _ stagnation 
pressure; application of similarity requirement to investigation 
to determine transonic flutter characteristics of tail unit of 
specific aircraft. + 

Imperial College Hypersonic Gun Tunnel August 1958—July 
1959, J.L.STOLLERY, D.J.MAULL, B.J.BELCHER. Roy Aero- 
nautical Soe—J v 64 n 589 Jan 1960 p 24-32. Tunnel developed 
by ARDE, Fort Halstead, is of blow down type with shock 
compression heater to generate high temperature reservoir of 
sas; principal features, and general arrangement; tunnel per- 
formance; instrumentation; measurements in barrel and in 


test section ; flow visualization and preliminary experiments on 
separated flows. 

Making Wind Tunnel Models, T.SMITH. Machy (Lond) v 96 
n 2468 Mar 2 1960 p 480-3. Aspects of design and manufacture 
of wind tunnel model of English Electric “‘lightning”’ super- 
sonic aircraft; nose block and machining of wings described ; 
only standard machine tools and associated equipment used. 


New Wind Tunnels for Supersonic Flight. Engineering v 
190 n 4932 Oct 28 1960 p 594-5. Two tunnels at Warton Aero- 
drome of British Aircraft Corp are designed to give more 
accurate information about flying characteristics of future air- 
eraft (such as TSR-2) and missiles (such as Blue Water) than 
is possible with existing facilities; Mach 0.4 to 4.0 unit has 
system for simultaneous viewing and photographie recording, 
working section of 4 ft sq, and can operate at air speeds 
from 200 to about 3000 mph; Mach 1.5 to 6.0 tunnel has work- 
ing section of 18 in. sq with speed range of 1150 to 4500 
mph. 


Real-Gas Correction Factors for Hypersonic Flow Parameters 
in Helium, W.D.ERICKSON. NASA—Tech Note n D-462 Sept 
1960 13 p. Study pertaining to use of helium as medium in 
hypersonic wind tunnels; real-gas hypersonic flow parameters 
for helium from thermodynamic properties of helium in form 
of corrections to be applied to ideal-gas parameters presented 
by J.N.MUELLER, (see NACA—Tech Note n 4063 indexed in 
Engineering Index 1958 p 12); calculation procedure used 
and results in graphical form. 


Summary of Design Techniques for Axisymmetric Hyper- 
sonic Wind Tunnels, Y.N.YU. AGARDograph n 35 Nov 1958 
(received Feb 1960) 87 p. Family of perfect fluid coordinates 
for axisymmetric effusers with exit Mach number range of 5 
to 20 is computed by method of characteristics ; conical source 
flow front and centerline Mach number distribution are used 
as initial conditions; design technique and related problems 
of interest in development of hypersonic facilities are sum- 
marized. 55 refs. 


Supersonic-Wind-Tunnel Air-Drying-System Design, T.W. 
MACIOS. ASME—Trans-J Eng for Industry v 82 Ser B n 3 
Aug 1960 p 277-81. Various types of air-drying systems are 
examined in terms of their characteristics, performance, and 
application; method of selection is evaluated in terms of 
desired preformance, adaptability, required reactivation, initial 
and operating cost. Paper n 59—A-161. 


Survey of Hypersonic Problems and Characteristics of Shock- 
heated Tunnels, A.F.CHARWART. Zeit fuer Flugwissen- 
schaften v 8 n 5 May 1960 p 125-34. Characteristic phenomena 
of hypersonic aerodynamics are outlined in domain of Mach 
and Reynolds number; principle of operation, problems and 
limitations of shock-heated tunnels. 54 refs. (In English). 


Test Speed: Mach 9.5, R.J.NEMMERS. Compressed Air Mag 
v 65 n 5 May 1960 p 10-15. Description of $3,500,000 con- 
tinuous-flow hypersonic wind tunnel for air speeds of Mach 6 
to Mach 9.5 installed by Jet Propulsion Laboratory of Califor- 
nia Inst of Technology; when all compressor equipment will 
be in place, total of 27,000 hp of capacity will be available for 
hypersonic tunnel and two supersonic tunnels. 


Transsone hoge snelheids tunnel (HST) van het NNL. 
Ingenieur v 72 n 8 Jan 15 1960 p W138-36. Transonie high 
velocity wind tunnel (HST) of Dutch National Aeronautical 
Laboratory. Two articles presented as follows: Design and 
strength calculations of pressure shell structure, A.van der 
NEUT, 13-27; Design of some internal components of pressure 
shell structure, P.van LEEST, 28-36. 


Temperautre Control. See Wind Tunnels—Control; Wind Tun- 


nels—Supersonic. 


Wall Interference. Boundary-Induced Downwash Due to Lift in 


Two-Dimensional Slotted Wind Tunnel, S.KATZOFF, R.L. 
BARGER. NASA—Tech Report n R-25 1959 19 p. Supersedes 
ey eae Note in 4289 indexed in Engineering Index 1959 
p 2. 


Calculated Tunnelwall Corrections for Two-Dimensional 
High-Lift Wings, E.M.de JAGER, E.van SPIEGEL. Amster- 
dam. Nationaal Luchtvaartlaboratorium (Nat Aeronautical 
Research Inst)—Report n MP.181 Aug 1959 27 p. Study 
consists of determination of tunnel wall corrections due to 
large flap deflections, performed by nonlinearized theory ; 
evaluation of corrections due to jet which is blown over flap, 
treated in linear approximation; preliminary results for cor- 
rections of pressure, lift- and moment-coefficients. Before 
Joint STA-AGARD-Meeting at Marseille, France, Sept 1959. 


Experimental Investigation of Effect of Wind Tunnel Walls 
on Aerodynamic Performance of Helicopter Rotor, V.M. 
GANZER, W.H.RAE, Jr. NASA—Tech Note n D-415 May 1960 
35 p. Tests made to determine range of advance ratio and 
blade angle in which tunnel wall corrections as developed 
for wings might be used for rotors; lift and drag coefficient 
data were corrected by standard wing-type wall corrections us- 
ing full span of rotor as vortex span and area of rotor disk as 
wing area; data compared to determine at which blade angles 
and advance ratios corrections gave satisfactory agreement. 


THE ENGINEERING INDEX—1960 1611 


WIND WAVES. See Waves, Water. 
WINDING GEARS. See Mine Hoists. 
WINDING MACHINES 

See also Memory Devices. 


Guide to Winding, S.F.OAKES, A.A.ARTERTON. Modern 
Plastics vy 37 n 12 Aug 1960 p 105-7, 110, 195-6, v 88 n l 
Sept p 124, 126, 128-9, 216, 218, 220. Aug: Engineering prin- 
ciples concerned in winding plastic film or sheet produced by 
most prevalent processes: extrusion, extrusion laminating, cal- 
endering, casting; general principles, winding drives, winding 
machines, and auxiliary equipment; numerical examples il- 
lustrating how to calculate requirements, and how to select 
equipment. Sept: Auxiliary equipment; sample calculations and 
cost estimates. 


Westvaco Installs First Pneumatic Winder. Paper Industry 
v 42 n 1 Apr 1960 p 29. Installation and start-up of first 
Jagenberg winder in American paper mill has been com- 
pleted at Tyrone, Pa, mill of West Virginia Pulp & Paper Co; 
mill type sheet cutter and multi-shear slitter system of same 
German make are also used; all operations other than drive 
are performed by air; winder has trimmed width of 80 in. and 
can unwind from parent rolls up to 88 in. wide; it can slit 
webs down to 4 in. in width, run up to 4000 fpm and has 
maximum rewind diam of 60 in. 


WINDINGS. See Electric Motors—Windings; Electric Trans- 
formers—Windings. 


WINDOW FRAMES. Sce Aluminum and Alloys—Anodie Oxida- 
tion; Welding Machines—Control. 


WINDOW GLASS. See Glass Manufacture. 
WINDOWS 
See also Building Materials. 


To Control Condensation Between Panes of Double Windows, 
A.G.WILSON, E.LNOWAK. ASHRAE J v 1 n 11 Nov 1959 p 
79-86. Factors governing water vapor transfer to and from 
air space; pressure distributions across panes with respect to 
relative air resistance of cracks around inner and outer panes, 
and role of buoyancy forces in transferring vapor by air flow; 
vapor transfer by diffusion compared with transfer by air flow 
for specific window; results compared with observations of 
window condensation in cold room installation; buoyancy 
forces are most effective means for condensation control. 


WINDSHIELD WIPERS. See Automobiles—Windshield Wipers. 
WIRE 


See also Electric Conductors; Nails; Springs; also all 
subject headings beginning with Wire. 

Aluminum. See also Electric Conductors—Aluminum; Electric 
Equipment—Materials. 

Neue Wege der Aluminiumdrahterzeugung, W.LOTT. Neue 
Huette v 5 n 5 May 1960 p 278-86. New Methods of aluminum 
wire production; history of developments at Rackwitz works, 
East Germany; description of modern continuous production 
of electric wire starting with rolling from liquid state; prop- 
erties of wire; costs. 


Beryllium. Fabrication of Beryllium Wire, A.G.GROSS, Jr. 
Wire & Wire Products v 35 n 10 Oct 1960 p 1369-70, 1372-4, 
Choice of method of fabricating draw stock; equipment selec- 
tion; die design; preparation of stock for drawing; drafting 
procedure; drawing temperature and draw speed; cleaning 
techniques; process heat treatment. 


Brazing. See Wire—Copper. 
Cleaning. See Wire—Scale Removal. 
Coiling. See Wire—Manufacture. 


Copper. See also Copper Gold Alloys; Rolling Mill Practice— 
Nonferrous Metals ; Wire—Testing ; Wire Drawing—Dies ; Wire 
Mills. 


Carbon Block Brazing of Stranded and Solid Copper Wire, 
M.G.STEELE. Wire & Wire Products v 35 n 10 Oct 1960 p 
1317-21, 1456-8. Successful brazing unit developed several years 
ago, was later greatly improved; illustrated description of 
design of carbon block brazer which employs two opposed 
electrically insulated carbon electrodes; operation is not auto- 
matic and its success depends on skill of operator ; importance 
of avoiding overheating stresses; examples of brazed joints; 
besides copper wire, it is possible to braze copper strip and 
ribbon, brass and other copper alloys. 


Eine Messeinrichtung zum Bestimmen der Tauchzeiten loet- 
barer Lackdraehte, H.J.REISER. Draht v 11 n 1 Jan 1960 p 
1-4. Measuring device to determine dipping times for solderable 
lacquered (copper) wire; illustrated description of electro- 
magnetically controlled device that measures, in fractions of 
second, time required in Pb-Sn bath to dissolve poly-urethane 
lacquer from wire ends; results for wires of 0.1-1.0 mm diam, 
different lacquers, and tin baths at 325-400 C. 


Evolution des caractéristiques R, A et a (“springback”) de 
fils de cuivre etc, O.DINER, D.WHITWHAM, J.HERENGUEL. 
Revue de Métallurgie v 57 n 4 Apr 1960 p 327-35. Changes in 
tensile strength, elongation, and springback of 0.35-mm diam 
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high conductivity copper wire during different annealing treat- 
ments and subsequent permanent 4% stretching; wires were 
bare or lacquered, some of latter rewound; study of micro- 
structures; changes in structure were found to be indicated 
with greater sensitivty by springback than by other proper- 
ties. 

New Continuous Casting Process for Copper Wire Bars, A.I. 
NUSSBAUM. Wire & Wire Products v 35 n 4 Apr 1960 p 472, 
520-2. World’s most productive and versatile fully continuous 
bar casting machine handles copper in all its various forms; 
basic design of machine also lends itself to casting of brasses, 
bronzes, aluminum and magnesium alloys; metal supply; 
mold design; pinch roles; flying saw; discharge basket; 
operating features. 

Softening of Hard-Drawn High-Conductivity Copper Wire at 
80°-125° C, C.BLAZEY. Australian Inst Metals—J v 4 n 3 
Noy 1959 p 151-5. Experiments previously reported (see 
Engineering Index 1958 p 1364) have been extended to rod 
made from wirebar selected as representative of world refinery 
output; aim was to determine greatest variation in softening 
properties arising from heat treatment of rod, and position 
in coils of rod; little difference in softening rates found for 
wire made from different parts of coil of low purity copper, 
but pronounced difference in rates for wire made from high 
purity copper. 

Structural Changes in Texture of Cold Drawn Copper Wire, 
S.M.YANG, B.C.YANG, K.H.CHENG, C.H.LUI, C.F.KOO. 
Acta Metallurgica Sinica v 4 n 3 Sept 1959 p 245-54. Diffrac- 
tion patterns were investigated; expansion of interplanar spac- 
ing, half-peak width of spot, ratio of peak values of density 
of spots corresponding to (111) and (100) fiber axes, etc, are 
correlated to reduction of cross-sectional areas; difference of 
yield-strength of wires of same reduction of area and different 
number of drawings may be accounted for by structural 
changes as shown by difference in textures. 


Corrosion. See Concrete Construction—Prestressing. 

Cutting. See Packaging—Accident Prevention. 

Enameled. See Electric Cables—Manufacture; Wire—Protective 
Coatings. 

Evaporation. See Films—Metallic. 


Exhibitions. See also Wire Drawing Machines. 


Deutsche Industrie-Messe Hannover 1960. Draht v 11 n 7 
July 1960 p 339-83. Articles on exhibits at 1960 German In- 
dustry Fair at Hannover as follows: Fine wire coiling ma- 
chines, 339-51; Gears and couplings, 351-6; Wire working ma- 
chines and tools, 356-60; Testing machines and apparatus, 
361-3; Measuring techniques, G.SACHS, 363-7; Optics and 
precision measurements, 367-9; Surface cleaning, finishing and 
protection, 369-72; Industrial furnaces, 372-3; Devices for 
time study and operational control, 373-4; Conveying and 
storing, 375-7; Seales, 377-8; Electric motors and switchgear, 
378-83. 

Extrusion. See Wire—Manufacture. 

Finishing. See Wire—Protective Coatings. 

Forming. See Wire Drawing. 

Galvanized. See Galvanized Metal—Testing; Wire—Protective 
Coatings. 


Glass Bonding. Glass Sealing Wires, R.R.BRENAN. Wire & 
Wire Products v 34 n 12 Dec 1959 p 1633-6, 1638-40, 1679-80. 
Principles and prerequisites for glass sealing wires; discus- 
sion of glass and its characteristics, as well as metals in- 
volved, and difficulties encountered in sealing one to another ; 
internal seals only considered. 


Heat Treatment. See also Furnaces, Heat Treating—Electric ; 
Wire—Copper; Wire—Steel; Wire Drawing Machines. 


Patentieren und Beizen im kontinuierlichen Verfahren, H. 
KLIMM. Neue Huette v 5 n 6 June 1960 p 332-6 (discussion) 
337. Continuous method for patenting and pickling; report of 
experience leading to increased productivity in wire drawing 
mills; with rod mills of East Germany delivering wire rod 
in batches of 50 kg, technique of joining several batches by 
welding is included in discussion. 


Review of Electro Resistance Annealing of Copper Wire, 
J.V.O’GRADY. Wire & Wire Products v 35 n 7 July 1960 p 
853-7, 919. Method discussed involves passing moving strand 
over two or more contact wheels or sheaves, energized at differ- 
ent levels of electrical potential; electrical energy is con- 
verted directly into heat within wire; 20 advantages of system 
listed; eliminating difficulties and improving operation of 
conduction method; importance of type of spooler used. 


Vacuum Annealing of Wire, K.H.FRITZ, G.A.MICHAEL. 
Wire & Wire Products v 34 n 12 Dec 1959 p 1607-9, 1659, 
1661. Innovation offered by Ofenbau Fritz, Hagen, Germany ; 
illustrated description of furnace with fixed (stationary) 
heating hood, which offers many advantages over movable 
hood; bright annealing copper under vacuum has proved far 
more successful than annealing under protective gas; plant is 
simple and its operating costs are cheaper than in conven- 
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tional installations; non-sticking, mirror-bright wire down to 
.0008 in. can be obtained. 


Insulated. See Electric Cables—Insulation; Electric Insulating 
Materials; Electric Insulating Materials—Varnish ; wWare— 
Manufacture; Wire—Protective Coatings; Wire Insulating Ex- 
truders. 

Magnet. See Electric Conductors; Electric Conductors—Stand- 
ards; Electric Insulating Materials ; Electric Machinery—Wind- 
ings; Electric Transformers—Materials ; Magnetic Materials. 


Manufacture. See also Wire—Heat Treatment; Wire—Steel ; 
Wire Drawing; Wire Mills. 


Installation of Semi-Automated TW Wire Extrusion, Coiling 
and Boxing Facility in Medium Sized Wire Plant, D.BARR. 
Wire & Wire Products v 35 n 8 Aug 1960 p 988-90. Cost 
reduction program initiated by National Electric Division of 
H.K.Porter Co in 1959 was based on analysis of step-by-step 
method used in manufacture of each product line; one of 13 
individual and distinct projects of program is discussed, namely 
planning and installation of completely new TW coiling, and 
boxing operation, to be integrated with existing dual purpose 
414 in. TW and non-metallic conductor extrusion line; direct 
labor costs reduced by about 50%. 


Insulated Wire Manufacturing Costs Trimmed with Diameter 
Control Gauge, W.F.ZIMMERMAN. Wire & Wire Products 
v 35 n 5 May 1960 p 601, 658. Use of photoelectric gage that 
can be operated at cost of only few cents per month, has made 
it possible at American Metal Moulding Co, Irvington, NJ 
to maintain diameter of vinyl-coated building wire within 
Underwriters’ tolerances; gaging operation described. 

Neues Indirekt-Strangpressverfahren fuer Metalldraht etc, 
E.PETSCH. Zeit fuer Metallkunde v 50 n 11 Nov 1959 p 629-37. 
New indirect extrusion process for metal wire by means of 
modern oil hydraulic extrusion press, which is also equipped 
for direct extrusion, and automatic reeling mechanism; advan- 
tages of indirect extrusion; design and operation of press 
installed in 1958 at Pont de Cheruy works of Tréfileries et 
Laminoirs du Havre, France. 

Wire Braiding, W.DOUGLAS. Wire & Wire Products v 35 
n 2 Feb 1960 p 183-8, 245. Complete treatise on wire braiding 
presented. 


Measurement. See Gages; Wire—Manufacture; Wire—Testing. 
Molybdenum. See Electron Tubes—Materials ; Thermocouples. 


Nickel. New Nickel Alloys in Wire for Special Applications, 
K.P.BROWN. Wire & Wire Products v 35 n 8 Aug 1960 
p 978-9, 981, 1052-3. Composition and properties of Inconel 
“X’’, Inconel ‘700’, Inconel ‘‘702’’, Inconel ‘718’, and Ni-O- 
Nel high nickel alloys; wire production; applications for 
nickel alloy wires. 

Patenting. See Wire—Heat Treatment. 

Pickling. See Wire—Scale Removal. 

Prestressing. See Concrete Construction—Prestressing. 


Protective Coatings. See also Electroplating Shops—Equipment ; 
Galvanized Metal—Testing; Wire Insulating Extruders. 


Design of Dies for High-Speed Wire Coating, L.R.HAM- 
MOND. Wire & Wire Products v 35 n 6 June 1960 p 725-8, 
783-5. Causes and elimination of surface roughness produced 
at coating of small gage conductors at high rates of wire 
travel; effect of various angles in flow channel and effect of 
land length on surface roughness discussed, 


Ethylene Copolymers for Wire Coating, R.F.CRAIG, T.E. 
BRANSCUM, P.J.BOEKE. Wire & Wire Products v 35 n 4 
Apr 1960 p 467-8, 514-19. Physical and electrical properties 
of wire and cable grade ethylene copolymer (5000 Series) 
resin developed by Phillips Chemical Co, Bartlesville, Okla; 
extrusion equipment and conditions; field installation tests 
of various copolymer coated wire and cable described. 


Metallizing Steel Wire by Immersion in Molten Aluminium, 
K.JANECKY. Metal Finishing J v 6 n 68 Aug 1960 p 309-12, 
319. Aluminizing by immersion, shown to be possible in 
instances where necessary technical conditions can be main- 
tained, is especially suitable for continuous processes, such as 
metallizing of wire or strip; new methods used are those 
based on principles of aqueous solution of flux, use of flux 
in form of salt solution and employing reducing atmosphere 
instead of flux; aluminizing bath and its composition ; proper- 
ties of aluminized wire, From Hutnik (Prague), 1960, 10 (2). 


Nylon 6 As Wire Jacketing Material, C.W.TAYLOR. Wire 
& Wire Products v 35 n 3 Mayr 1960 p 335-6, 338. Physical 
properties of Spencer Nylon NX-121 which is nylon 6 formu- 
lation designed for wire jacketing applications requiring high 
heat stability; processing conditions; range of viscosities; 
heat aging characteristics; abrasion resistance; material has 
all physical properties essential to withstand most rigorous 
service conditions; continuous polymerization process makes 
available resins with variable viscosities which can be adapted 
to each fabricator’s particular requirements. 


Practical Establishment of Rectangular Wire Enameling 
Speeds, R.E.ZAUNER. Wire & Wire Products v 35 n 4 Apr 
1960 p 460-2, 505-7. Speed curves established which are designed 
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to eliminate time-consuming calculations ; theory and its 
application; example calculated; extensions of basic formula. 


Production and Laboratory Control of High Quality Polyvinyl 
Chloride Compounds for Wire and Cable Insulations and 
Jackets, Q.R.BALL. Wire & Wire Products v 34 n 11 Nov 
1959 p 1510-13, 1553-4. In-plant mixing of compounds inves- 
tigated; advantages of dry blend process over melt mix 
process; with mullor type blender used there is intensive 
mixing of relatively small batches of compound during short 
eycle and uniform heating of ingredients during mixing; 
process further developed by fluxing dry blend with minimum 
of heat and for minimum length of time; details of process ; 
compound control and development. 


Zur Frage der Feuerverzinkung von Draehten, W.PUENGEL. 
Metalloberflaeche v 13 n 11 Nov 1959 p 351-4. Hot dip gal- 
vanizing of wire; discussion covers corrosion resistance of 
zine coatings in general, effect of pretreatment on formation 
of hard zine layers, hot dip galvanizing of steel wire, corrosion 
fatigue of galvanized wire, galvannealing and white rust. 


Reels. See Electric Cables—Manufacture. 

Rolling. See Wire Mills. 

Roughness Measurement. See Steel Testing—Surface. 
Scale Removal. See also Pickling; Wire—Heat Treatment. 


Acoustic Irradiation Used in Desecaling and Cleaning Wire. 
Wire & Wire Products vy 35 n 6 June 1960 p 737. Chemical 
pickling processes developed with supplementary acoustic irra- 
diation using intermittent frequencies ; so-called sound shadows 
are eliminated so that acoustic irradiation acts upon entire 
wire surface; uniformly and satisfactorily descaled and cleaned 
wire of highest quality produced economically ; with electrolytic 
wire cleaning and descaling unit 30 ft long wire from 1-6 mm 
in size can be handled at speeds of from 10-30 m per min. 
Translated from Draht-Welt, Mar 1959. 


Economic Analysis of Acid Pickling vs Multiple Strand 

Blast Cleaning of Wire Rod, G.D.DILL. Wire & Wire Products 
v 35 n 10 Oct 1960 p 1311-15, 1460. Results of analysis com- 
pared; hot rolled rod of all sizes can be acid pickled and lime 
coated at rate of 24 tph at average cost of $2.49/ton; estimated 
cost of acid pickling equipment and building is $600,000; hot 
rolled rod % in. in diam and under can be blast cleaned and 
lime coated at rate of 27 tph for $2.12/ton; other cost data 
presented. 

Soldering. See Wire—Copper. 

Stainless Steel. See Wire—Testing. 

Standards. See Electric Conductors—Standards. 


Steel. See also Concrete Reinforcement ; Wire—Heat Treatment ; 
Wire—Manufacture; Wire—Testing ; Wire Drawing. 


Biegungen und Verwindungen bei kalt gezogenen Stahldraeh- 
ten, F.BRAAS, F.FISCHER, H.SEDLACZEK. Stahl u Eisen 
v 80 n 14 July 7 1960 p 936-42. Resistance to bending and 
twisting of patented cold drawn steel wire; effect of amount 
of reduction in cross section by drawing (to 93.3%) on number 
of bends or twists withstood by steels with 0.36-0.76% carbon; 
effects of surface treatment (hot dip galvanizing) and of 
heat treatment; effect of testing methods on results. 36 refs. 

Effektivnost ispol’zovaniya kholodnotyanutoi provoloki, I.N. 
NEDOVIZII, A.L.TARNAVSKII. Stal v 20 n 38 Mar 1960 
p 280-2; see also English translation in Stal in English n 3 
Mar 1960 p 222-4. Effectiveness of using cold drawn wire; 
it is shown that by replacing rolled wire rod which is widely 
used in building and other branches of USSR economy, with 


drawn wire of equal strength, about half amount of metal 
can be saved. 


Influence des oligo-éléments sur la ténacité du fil machine, 
B.MATUSCHKA. Revue de Métallurgie v 57 n 8 Aug 1960 
p 725-30. Effect of trace elements on toughness of wire rod; 
report of systematic investigation, by alternate bending tests, 
of harmful effect of very small amounts of S, P, Mn, C, Cr, 
Ni, Zn, and Sn on toughness of cold worked wire rod 
(0.06-0.09% C, 0.30-0.45% Mn); quality of rod could be im- 
proved by reducing amount of impurity-carrying scrap in 
charge employed in melting steel. 


Kriechen und Spannungsrelaxation kalt verformter Stahl- 
draehte etc, AAPFUETZENREUTER. Stahl u Eisen v 80 n 20 
Sept 29 1960 p 1321-34 (discussion) 1334-6. Creep and relaxa- 
tion of cold worked steel wire of different fabrication history ; 
investigation, principally, of effect of degree of cold work of 
patented and cold drawn wire on creep and relaxation; 
secondarily, of effect of tempering after cold work on tensile 
properties ; most data were obtained on steels with 0.54, 0.75, 
and 0.96% C for prestressed concrete reinforcement but are 
applicable to prestressed springs, bolts, etc. 25 refs. 


Untersuchungen ueber den Verlauf der Wochler-Linien und 
der Schadenslinien von Stahldraehten, M.HEMPEL. Archiv 
fuer das Hisenhuettenwesen vy 31 n 6 June 1960 p 3878-83. 
Effect of damage by overstressing on location of Woehler 
curves of steel wire; alternate bending fatigue tests on spring 
wire, cast-steel wire, and wire for Flexicore slabs; wires were 
1-4 mm in diam, of 0.41-0.89% © steel with 106-253 kg/mm? 
tensile strength; factors affecting fracture; fatigue ratio; 


THE ENGINEERING INDEX—1960 1613 


WIRE—Continued 


damage by overstressing 10-100% above fatigue ratio; effect 
of prestressing. 22 refs. 


Straightening. What is Meant by “Straight Wire’, S.H.HAW- 
LEY. Wire & Wire Products v 35 n 10 Oct 1960 p 1340, 1442-4. 
Straightening of wire taken from coils is discussed, with 
particular stress on Rotary Arbor method; variations found 
in straightened wire and their causes; relation of cut-off to 
straightening operation shown. 

Tensile Strength. See Wire—Copper. 


Testing. See also Concrete Reinforcement—Testing ; Metals Test- 
ing—Hardness ; Wire—Steel; Wire—Tungsten; Wire Rope— 
Testing. 

Applications of Photoelastic Coatings to Measurements in 
Wire Manufacture, F.ZANDMAN, F.G.TATNALL. Wire & 
Wire Products v 34 n 11 Nov 1959 p 1490-1, 1552. Examples 
of applying photoelasticity in wire drawing, wire testing and 
cable testing. 


Extended Field Testing of Stainless Wire, R.E.PARET. 
Wire & Wire Products v 35 n 4 Apr 1960 p 475,417, 622. 


Test results on wire in actual use over period of 20 yr are 
reported. 


Stiffness Factor: Quality Control Measurement for Wire, 
N.W.ROBERTS. Wire & Wire Products v 35 n 3 Mar 1960 
p 350-1. Tests on copper wire conducted by Process Develop- 
ment Laboratory, General Electric Co, Pittsfield, Mass to 
establish correlation between “Wire Stiffness Factor’ and 
“Rockwell Hardness” and to determine energy required to be 
applied to various size wire; excellent reliability of wire 
stiffness tester, its ease of use, precision and applicability as 
quality control measurement for wire noted. 


Tension in Wire Engineering, E.J.SAXL. Wire & Wire 
Products v 34 n 12 Dec 1959 p 1611-22, 1664-72. Measure- 
ment and control of tension; static and dynamic tension tests ; 
tension and insulation damage; influence of plastic flow and 
cold working; safe tensions and wire parameters; nomogram 
for safe tensions vs wire size; microstructural considerations ; 
tension of moving wires; simple, qualitative test for yield 
strength; tension in non-round coils, and multi-conductor 
wires and sleevings ; tensioning by mechanical friction ; electric 
tension control; parameters influencing tension. 


Wire Testing by Ultrasonics, W.LEHFELDT. Wire & Wire 
Products v 35 n 9 Sept 1960 p 1131-3, 1178-9. Possibility of 
ultrasonic impulse traveling through wire parallel to axis is 
shown to exist thus making impulse echo method available for 
wire testing ; equipment includes impulse echo appliance Echo- 
scope and Echomat, which is used for recording or also for 
automatically plotting defective places on wire; method is 
simple, and so sensitive that it meets most severe require- 
ments; present limit of testing speed is set only by stability 
of mechanical equipment. Translated from Draht-Welt, Mar 
1960. 

Titanium. See also Wire Drawing. 


Titanium-Alloy Wires, R.LHAYNES, J.W.MEE. Aircraft Pro- 
duction v 22 n 3 Mar 1960 p 118-22. Fatigue properties in 
rotating bending and static torsional and tensile mechanical 
characteristics of I.C.I. 314A, 317 and 318A titanium alloy 
wires are examined for use in helical springs in applications 
where corrosion fatigue is serious problem as in com- 
pressors handling corrosive gases; 318A alloy appears to be 
most promising with fatigue limit in rotating bending of plus 
or minus 35 ton/sq in. and torsional limit of proportionality, 
after prestressing, of 50 ton/sq in. 

Tungsten. See also Thermocouples ; Tungsten and Alloys. 


Uebergang vom plastischen zum sproeden Verhalten bei 
duennen Wolframdraehten, W.SCHILLING, H.PASCHEDAG. 
Metall v 14 n 1 Jan 1960 p 23-5. Transition from plastic to 
brittle behavior in thin tungsten wire (20-500 w) ; description 
of special apparatus for testing ductility of wire; testing 
results reported show effects of structure, heat treatment, 
grain size, and purity of wire on location of transition tem- 
perature. 


Weaving. See Wire Screen Cloth. 
Welding. See Welding—Wire Products. 
Zirconium. See Wire Drawing. 

WIRE DRAWING 


See also Friction; Magnets—Permanent; Wire Drawing 
Machines. 


Drawing of High Carbon Steel Wire at High Speed, W. 
HOLLOWAY, Jr. Wire & Wire Products v 35 n 2 Feb 1960 
p 199-200, 242. Operations at Speedwell Wire Co, Coatbridge, 
Scotland reported; Barron & Crowther machines of overhead 
take-off type used at 2000 fpm, while for higher speeds double 
tiered block design is more suitable because of its good cooling 
system, automatic control of accumulation, and potential 
100% efficiency ; machine design and efficiency. 


Drawing Titanium and Zirconium Wire, R.KNIGHT. Wire & 
Wire Products v 34 n 11 Nov 1959 p 1504-5, 1547. Manufacture 
characteristics, and applications of titanium and zirconium; 
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wire drawing operations at Johnston & Funk Metallurgical 
Corp Wooster, Ohio, described. 


How Deadblocks Increase Wire Mill Production, R.HULEN. 
Wire & Wire Products v 35 n 8 Aug 1960 p 975-6. Deadblock 
drawing machine, when combined with any drawing machine, 
increases production by eliminating need to stop and strip 
finishing block, and providing larger coil package; output 
per drawing machine increased; drawing operation with dead- 
block attachment described. 


Manufacture of Precision Cold Drawn Shaped Wire—Mordica 
Memorial Lecture for 1959, J.RIGBY. Wire & Wire Products 
v 35 n 1 Jan 1960 p 47-53, 125. Survey discusses design of 
shape of finished wire, method of drafting, geometry of die, 
die material and manufacture, pointing and drawing wire, 
heat treatment and inspection. 


Stationary Block Drawing and Handling of Wire, R.K. 
WEYANT. Wire & Wire Products v 35 n 10 Oct 1960 p 1359- 
60, 1432-4. Description of dead block which allows packaging 
of continuous coil or strand of wire of much larger size than 
possible on rotating block; operating economies of method; 
equipment used for operation; larger packages, continuous 
operation, and package removal without interrupting produc- 
tion process indicate reduced operator work load in comparison 
to conventional method. 


Ueber des Auffedern von Stabstahl nach dem Ziehen und 
Hinstossen, W.LUEG, O.PAWELSKI. Stahl u Hisen v 80 n 6 
Mar 17 1960 p 343-50. Swelling of steel bars after drawing 
and pushing in; derivation of new equation for computing 
magnitude of swelling; comparison of computed with measured 
values; effect of dimensions of draw hole; adaptation of 
equation for theoretical evaluation of differences between 
diameters for drawing and for pushing in; discussion of 
relation between swelling and internal stresses. 20 refs. 


Usovershenstvovanie proizvodstva fasonnoi provoloki dlya 
kanatoy zakrytoi konstruktsii, A.L.TARNAVSKII, G.M.FOMIN, 
O.A.RYABCHIKOVA, F.S.REVZINA. Stal v 19 n 11 Nov 
1959 p 1029-33; see also English translation in Stal in English 
n 11 Nov 1959 p 848-51. Improved methods of producing 
shaped section wire for locked coil cables; high quality wire 
successfully produced by drawing through undriven rolls 
mounted on wire drawing machine. 


Wet Wiredrawing, J.K.ANNANDALE. Wire & Wire Prod- 
ucts v 35 n 5 May 1960 p 607-10, 654-5. One or two hole wet 
drawing and multi-hole wet drawing equipment and opera- 
tions; production of galvanized and lacquered wire; dry and 
wet drawing machines discussed, their use considered and dif- 
ferences between them indicated. 


Dies. Ermittlung des Kraftbedarfs fuer das Stangenziehen bei 
Anwendung konvexer Ziehduesen, ILMECSEKI. Draht v 11 n 
7 July 1960 p 335-8. Determination of drawing force in draw- 
ing rod through convex dies; derivation of equations for 
convex dies from those commonly used with straight dies; 
verification of theory by measurements during copper and 
brass rod drawing. 


Lubricants. See Lubricants—Wire Drawing. 


Temperature Measurement. New Wire Temperature Meter, 
G.McH.STURGEON. Wire & Wire Products v 35 n 6 June 
1960 p 721-3, 787. Report of work carried out by British Iron 
& Steel Research Assn and Addison Electric Co, London, in 
production and calibration of temperature meter for ferrous 
wire; instrument which is simple and easy to prepare for 
operation, is excellent device for determining conditions of 
drawing that will make possible precautions to meet them 
satisfactorily. 

WIRE DRAWING MACHINES 


Berichte ueber die 6. EWA in Paris 1959. Draht v 10 n 12 
Dee 1959 p 615-65. Reports on 6th European Machine Tool 
Exhibition, Paris, 1959; entire issue devoted to 17 illustrated 
discussions of different types of wire drawing, wire forming, 
and related machines shown at exposition. 

Electric Wire-annealing and Patenting Equipment, U. 
KENTNER. Siemens Rey v 27 n 2 Feb 1960 p 54-6. Functioning 
and construction of equipment for continuous wire-drawing 
machines; how mechanical properties of wire are improved by 
annealing. 

WIRE FABRIC. See Concrete Reinforcement ; Roads and Streets 
—Concrete. 


WIRE GAGES. See Gages. 
WIRE INSULATING EXTRUDERS 


Analysis of Extrusion Screws, W.J.OWENS, Jr. Wire & 
Wire Products v 35 n 3 Mar 1960 p 321-5, 391. Dimensional 
characteristics of extruder screws; terms used in praetical 
calculations of extruder screw characteristics; formulas em- 
ployed for calculation of characteristics of existing screws and 
in design of proposed screws; factors in selection of extruder 
screw. 


High Density Polyethylene Wire Extrusion, C.LOWE, W.H. 
JOYCE. Wire & Wire Products v 35 n 7 July 1960 p 862-5. 
Review of extrusion conditions and techniques which were 
found to be most desirable. 


1614 THE ENGINEERING INDEX—1960 


WIRE INSULATING EXTRUDERS—Continued 

New Vacuum Hopper Extracts Water and Air from Vinyl 
Insulation Prior to Extrusion, N.T.FLATERS, R.E.JOHNSON, 
V.R.PALLAS, W.MAYO SMITH. Wire & Wire Products v 
35 n 6 June 1960 p 738, 777-8. Relatively simple method de- 
veloped to overcome liability to porosity due to presence of 
moisture and air in resins; results described. 

Wire Speed Calculations for Extrusion Machines, W.J. 
OWENS. Wire & Wire Products v 35 n 9 Sept 1960 p 1122-5. 
Four nomograms presented which provide rapid means of 
ealeulation. 

WIRE MEASURING INSTRUMENTS. See Wire—Manufacture. 


WIRE MESH. See Wire Screen Cloth. 


WIRE MILLS 

Automatic Copper Rod Rolling. Metal Treatment & Drop 
Forging v 27 n 177 June 1960 p 251-4. New entirely British 
designed, $4,200,000 copper rod rolling mill of British Insulated 
Callender’s Cables, is largest and most advanced in world; 
apart from push button control at first stage, where hot bar 
enters mill, operations are fully automatic; mill can convert 
400 tons of copper bar into rod from 4 to 9/16 in, diam in 
1/16 in. steps per day; operations and equipment described. 

Accident Prevention. Safety Management in Electrical Wire & 
Cable Plant, P,;CONTARDO. Wire & Wire Products v 35 n 7 
July 1960 p 866-8. Methods and techniques used in many suc- 
cessful programs to achieve maximum efficient production with 
minimum injury to personnel and minimum damage to equip- 
ment, machinery, structures and material. 

Machine Tools. See Lathes. 

Materials Handling. See Materials Handling—Wire Mills. 

Waste Gas Utilization. See Gas Purification. 

WIRE PRODUCTS 

See also Bolts and Nuts; Concrete Reinforcement; Electric 
Cables; Electric Conductors; Metals and Alloys—Cold Head- 
ing; Nails; Screens and Sieves; Springs; Welding—Wire 
Products; Wire Rope. 

Clamping Springs for 1400° Brazing. Wire & Wire Products 
v 35 n 5 May 1960 p 612, 657. New superalloy spring wire, 
NS-25, made by National-Standard Co and used to hold 
parts together in brazing bath, retains its temper’ in 
repeated usage; manufacturing is simplified, faster, and 
more precise; savings and improved precision realized with 
NS-25 springs in various brazing operations at N.R.K. 
Mfg and Engineering Co, Chicago. 

Manufacture of Wire Products—Oven Racks, Baskets and 
Refrigerator Shelves, F.B.THACKER. Wire & Wire Products 
v 34 n 12 Dee 1959 p 1625-7, 1676-7. Illustrated description 
presented is based on photographs taken in plant of Bauer 
Brothers Co, Springfield, Ohio. 

WIRE ROPE 

See also Cableways; Mine Hoists—-Wire Rope. 

Wire Rope Practices at Scripps Institution of Oceanography, 
M.SILVERMAN, J.D.FRAUTSCHY. Wire & Wire Products 
v 85 n 3 Mar 1960 p 329-38, 383-4. Attempt made to formulate 
practical attitude covering use of wire rope which is based on 
accepted industrial techniques, modified to meet peculiar limita- 
tions of conducting scientific work at sea; dissimilar applica- 
tions of wire rope at sea; stresses; types of rope in use; 
winches; operating conditions discussed including corrosion 
control, spooling, storage at sea, rigging and splicing, and 
winch operation. 

Corrosion. See Coal Mines and Mining—Coryrosion. 


Maintenance and Repair. Wire Rope Maintenance, A.F.MEGER. 
Min Congress J v 46 n 7 July 1960 p 34-7. Proper methods of 
storage, handling and distribution of wire rope used in mines; 
automatic mist applications of small amounts of light lubricat- 
ing oil are recommended ; development of improved design and 
construction of rope, sheaves and drum lagging. 

Manufacture. Raschet nastroiki deformiruyushchego prisposo- 
bleniya pri izgotovlenii neraskruchivayushchikhsya kanatov, 
B.N.DORODNYKH. Stal v 19 n 8 Aug 1959 p 750-4; see also 
English translation in Stal in English n 8 Aug 1959 p 625-8. 
Discussion on calculating adjustment of deforming device in 
manufacture of twist resisting ropes; method proposed for 
calculating adjustment parameters has given satisfactory re- 
sults when tested under industrial conditions. 


Testing. Das Pruefen von Drahtseilen, E.A.FRANKE. Draht v 
11 n 2 Feb 1960 p 56-9. Testing of wire rope; discussion of 
mechanism of fatigue failure of wire rope, and reasons for 
testing not only rope but individual wires; suggestions for 
design of fatigue testing machines (tensile, bending, wear, and 
alternate stresses). 

Evaluation of Hoist Rope Performance, H.BERKOVITZ. 
Iron & Steel Engr v 37 n 9 Sept 1960 p 111-14. Rope testing 
machine designed to simulate as closely as possible field con- 
ditions encountered on elevators; test results correlated and 
compared with those obtained in field; analysis of data indi- 
cates that technique evolved tends to be confirmed by field 
experience but permits far more rapid and reliable evaluation 
of given set of conditions. 


WIRE ROPE—Continued 

Festigkeitsversuche mit Drahtseilen und analytische Aus- 
wertung der Ergebnisse, P.M.CALDERALE. Draht v lln 8 
Aug 1960 p 407-15. Investigations of strength of wire rope, and 
analytical evaluation of results; tests on 122, ropes, 12 mm 
thick, in which only load and ratio of drum diameter to rope 
diameter were varied; derivation of exponential equation for 
relation of load to service life to diameter ratio. 

Theoretisches und Experimentelles ueber das _ elektromag- 
netische Verfahren der Drahtseilpruefung, M.JEZEWSKI, Z. 
KAWECKI. Glueckauf v 95 n 17 Aug 15 1959 p 1067-74. Theo- 
retical consideration and experimental data on electromag- 
netic method of testing wire rope. 

Welding. See Welding—Wire Products. 
WIRE SCREEN CLOTH 
See also Filtration—Materials; Screens and Sieves. 


Modernization Pays Off for Wire Cloth Manufacturer—Ben- 
efits Consumer, W.B.THOMPSON. Wire & Wire Products v 
35 n 4 Apr 1960 p 464-5, 513-14. Latest type high speed wire 
weaving equipment installed by Dodge Wire Corp, Covington, 
Ga: labor costs in weaving operations reduced by 77%. 


WIRE WINDING MACHINES. See Memory Devices. 

WIRING. See Electric Wiring. 

WISTER DAM. See Dams, Earth—Oklahoma. 

WOLFRAMITE. See Tungsten Deposits; Tungsten Ore Treat- 
ment. 

WOLLASTON WIRES. See Pressure Measuring Instruments— 
Materials. 


WwooD 

See also Building Materials; Doors; Lignin; Plywood; Pulp; 
Pulp Materials—Wood; Sawmills; also all subject headings 
beginning with Wood and Woodworking. 

Characteristics of Woods Used to Handle Chemicals, A.P. 
PFEIL. Corrosion v 16 n 5 May 1960 p 24, 26. Discussion of 
certain species of wood known to resist decay and deteriora- 
tion; qualities of wood that give species resistance to acid 
and decay; role of sapwood and cell structure in relation to 
usefulness of certain species in combating chemical attack; 
data on resistance of woods to various chemicals tabulated. 


Jarrah and Karri: Two Heavy Duty Timbers, D.J.W.DALBY. 
Engineering v 189 n 4912 June 10 1960 p 784-5. Mechanical 
properties of two Australian eucalypti; Jarrah is especially 
well suited for sea works and karri for superstructures clear 
of ground and water. 

Kinetics of Sorption of Water Vapour by Wood—1. Effects 
of Sample Thickness, G.N.CHRISTENSEN. Australian J Ap- 
plied Science v 11 n 2 June 1960 p 294-304. Rates of sorption 
by specimens of mountain ash from 20 pp to 3 mm in thickness 
have been measured in absence of air; at lower moisture con- 
tents large differences in sorption rate occurred due to effect 
of thickness on diffusion; at higher moisture contents, sorption 
rates for all specimens were similar and were controlled by 
different mechanism, thought to be relaxation of swelling 
stresses. 

Longitudinal Shrinkage of Wood. US Forest Products 
Laboratory Report 1093 Revised May 1960 24 p. Longitudinal 
shrinkage of normal wood is so small as to be negligible for 
most uses; certain types of abnormal wood, however, shrink 
and swell excessively along grain causing objectionable changes 
in length of pieces, bowing, crooking, transverse breaks, open- 
ing of butt joints, and internal stresses; like transverse shrink- 
age, it depends on change in moisture content below fiber 
saturation point. 

Mahogany (Swietenia macrophylla King), B.F.KUKACHKA. 
US Forest Products Laboratory—Report n 2167 Nov 1959 11 p. 
Species available, shrinkage characteristics, mechanical prop- 
erties and kiln drying data; machining and veneer character- 
istics, steam bending, gluing, natural durability and uses. 

Surface-Texture Measurements for Quality and Production 
Control, D.A.STUMBO. Forest Products J v 10 n 2 Feb 1960 
p 122-4. Surface characteristics of wood determine their appli- 
cations ; textures of sawn, planed, molded and sanded surfaces 
compared; control limits of surface-profile indexes presented 
with suggestions for using them for quality control and waste 
prevention. 

Treated Wood Proves Dimensionally Stable, G.KLOOTE. 
Tool Engr v 44 n 1 Jan 1960 p 113-14. Drawbacks of mahogany 
wood used for die models; during research of Ford Motor Co 
in cooperation with US Department of Agriculture’s Forest 
Products Laboratory to find way of reducing instability of 
mahogany, this was split into strips 1/10 in. thick, treated 
with phenolic resin forming chemicals and then cured; resin, 
formed within walls of cells of wood, makes it about 70% 
more stable than any other wood known; properties of new 
material named Impreg, have proved advantageous not only for 
die models but also for steel rule dies and shell molding pat- 
terns. 

Verformung und Fliessen bei Querdruckbelastung von Holz- 
wuerfeln, F.KOLLMANN. Materialpruefung Materials Testing 
Matériaux v 2 n 8 Aug 20 1960 p 289-94. Elastic-plastic be- 
havior of wooden cubes under compressive load perpendicular 
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WOOD—Continued 


to grain; stress-strain and damping curves for different species 
of wood; alternating moist (14-15% moisture) and dry speci- 
mens were subjected to 6 series of cyclic loading and unload- 
ing; results show superiority of diffuse-porous over ring-porous 
woods for compressed-wood production. 

Wood-Chipping Equipment and Materials Handlin E.W. 
FOBES. US Forest Products Laboratory—Report n 2160 Oct 
1959 25 p. Requirements for chips from pulpwood or waste for 
paper pulp production, fuel, particle board, agricultural pur- 
poses, metallurgical processes, gas filtering and refining; types 
of cutting and fracturing machines, power requirements, pro- 
duction rates, and factors in selection; barking, handling and 
storage problems; chip quantity measurement. 44 refs. 


Woods of Liberia, J.M.KRYN, E.W.FOBES. US Forest Prod- 
ucts Laboratory—Report n 2159 Oct 1959 155 p. Compilation 
of data from available sources in various languages, gives 
specific information on species collected in Liberia, and on 
some from adjacent areas which are probably in Liberia but 
not yet reported; checklist shows verified species, tables give 
strength properties, shrinkage volumes and kiln schedules, 
maps show forest areas. 35 refs. 


Chemistry. See Lignin; Pulp Materials—Wood. 


Combustion. Beitrag zur Untersuchung der thermischen Holz- 
zersetzung mittels Differential-Thermo-Analyse, R.KEYL- 
WERTH, N.CHRISTOPH. Materialpruefung Materials Test- 
ing Matériaux v 2 n 8 Aug 20 1960 p 281-8. Contribution to 
study of thermal disintegration of wood, by differential thermal 
analysis; description of apparatus, method of evaluating re- 
sults, and special specimen preparation required; reproduction 
of thermograms for different wood species and for specimens 
impregnated with fireproofing agents; results are tabulated. 


Decay. See Wood Preservation. 
Distillation. See Industrial Wastes—Chemical Plants. 


Drying. Collapse in Wood, E.L.ELLWOOD, B.A-ECKLUND, E. 
ZAVARIN. Forest Products J v 10 n 1 Jan 1960 p 8-20. 
Nature of collapse and drying defects in artificially dried wood 
investigated; replacement of water in wood with organic 
liquids resulted in sharp reduction of collapse even under 
severe drying conditions; tensile compressive type drying 
stresses were also reduced, and some anti-shrink effect oc- 
curred; further research may result in complete modification 
of normal drying stress pattern, thus leading to substantial 
reduction of ordinary drying defects. 29 refs. 


Contribution of Theory of Cell Collapse in Wood: Investiga- 
tions with Eucalyptus Regnans, W.G.KAUMAN. Australian J 
Applied Science v 2 n 1 Mar 1960 p 122-45. Experiment de- 
signed to investigate mode of action of collapse-inducing forces 
and their contribution to observed collapse over range of ex- 
perimental conditions; possible differences between trees and 
positions within trees are provided for; liquid-tension collapse 
theory is presented. 

Controlled Air Seasoning, J.A.VAUGHAN. Instrumentation 
v 13 n 4 1960 p 12-13. Control system for tunnel temperature 
of controlled air seasoning units used by Southern Wood 
Preserving Co, Atlanta, Ga, for drying wood for subsequent 
preservative treatment. 


Status of Wood Drying—1959, J.M.McMILLEN, S.B.PRES- 
TON. Forest Products J v 10 n 2 Feb 1960 p 82-90. Significant 
industrial progress in wood drying technology since 1956 re- 
viewed; preseasoning treatments, air drying, kiln drying, 
special drying methods, shipment and storage, applied and 
fundamental research, and specifications discussed. 105 refs. 


Fireproofing. See also Wood—Combustion. 


Fire-Test Methods Used in Research at Forest Products 
Laboratory. US Forest Products Laboratory—Report n 1443 
Sept 1959 54 p. Information on tests used to study resistance 
of wood to spread of fire, and to study resistance to penetra- 
tion of fire; variations in fire performance that result from 
different kinds and degrees of fire retardant treatment. 


Flame-Spread Measurements by Radiant Panel Flame-Spread 
Method, D.GROSS. Forest Products J v 10 n 1 Jan 1960 p 
83-6. Method presented for evaluating fire-retardant coatings 
for wood-base materials and for general measurements of 
flame-spread properties of materials; moisture content, mean 
density, and surface grain structure of untreated wood affect 
flame-spread index; flame-spread indexes of fire-retardant- 
coated assemblies are significantly lower. 


Paint—Effective Sealer for Fire-Retardant Treatments, D.L. 
DAVIES. Fire Eng v 113 n 5 May 1960 p 390-1, 438-9. Re- 
sults of tests conducted with fire-retardant treated wood show 
that application of house paint gave excellent weather pro- 
tection for 10 yr period; in water test wood specimens were 
impregnated with standard fire-retardant and immersed in 
running water for 4000 hr; description of test procedures ; 
results indicate that major protection and treatment was given 
primarily by paint resins, oils, etc. 


Vergleichende Pruefung von Feuerschutzmitteln fuer Holz- 
werkstoffe mit der Plattenbrandwaage und dem Plattenschlot- 
verfahren, H.SEEKAMP. Materialpruefung Materials Testing 
Matériaux v 2 n 5 May 20 1960 p 178-80. Comparison of flame 


WOOD—Continued 


spread balance with chimney method for testing fireproofing 
agents for wood; critical evaluation, based on experimental 
data, of two methods, one now included, and other proposed 
for inclusion, in German standard DIN 4102. 


Gluing. See Wooden Construction—Gluing. 
Insect Damage. See Wood Preservation. 


Irradiation. Radiation Makes Better Woods and Copolymers, 
V.L.KARPOV, Y.M.MALINSKY, V.I.LSERENKOV,  R.S. 
KLIMANOVA, A.S.FREIDIN. Nucleonies vy 18 n 3 Mar 1960 
p 88-90. Report by Soviet scientists describes Russian tech- 
niques and methods for modifying both hard and soft woods 
by soaking in monomers, followed by irradiation; data on 
specific woods given. 


Laminated. See Plywood; Tools, Jigs and Fixtures; Wooden 
Construction—Gluing. 


Reinforced. See Building Materials. 
WOOD PRESERVATION 


See also Coal Mines and Mining—Roof Supports; Coal Tar; 
Electric Lines—Poles and Towers; Marine Borers; Water 
Cooling Towers—Maintenance and Repair. 


American Wood-Preservers’ Assn—Proec 56th Annual Meet- 
ing, Washington, DC, 1960 v 56 410 p. $15. Volume includes: 
papers on wood preservatives and wood treatment, wood rot, 
treated lumber for railroad cars, utility pole controls, Brooklyn 
Port Authority piers, fire retardant lumber, ete; committee 
reports, membership list, and record of other Association mat- 
ters. 


Classification of Wood Preservatives and Their Methods of 
Application. Brit Standards Instn—Brit Standard n 1282 1959 
21 p. Standard concerns preservation of timber in United King- 
dom against wood destroying fungi, insects and marine borers ; 
it indicates main hazards, classifies suitable preservatives and 
methods of application and outlines remedial measures to be 
taken where untreated or inadequately treated timber has 
been attacked after being put into use; it is stated that stand- 
ard is guide ad classification only, and should not be used or 
quoted as specification. 


Coal Tar Creosote Studies, T.R.LSSWEENEY, T.R.PRICE, S.M. 
MILLER. Corrosion v 16 n 7 July 1960 p 111-14. Tests made 
to determine proportion of residue necessary to enable coal 
tar creosote to impart its maximum protection to wood; it 
was found that all distillation fractions studied gave wood 
panels good resistance to marine borer attack; resistance to 
Teredinidae was much greater than to Limnoria attack; rate 
of loss of creosote from impregnated wood panels leached with 
flowing water at 80 C was roughly inversely proportional to 
residue content of creosote. 

Decay Resistance and Dimensional Stability of Five Modified 
Woods, A.J.STAMM, R.H.BAECHLER. Forest Products J v 
10 n 1 Jan 1960 p 22-6. Five possible commercial methods, 
other than impregnating with toxic chemicals, described for 
imparting decay resistance to wood; methods of using fiber- 
penetrating phenolic resin, replacing hydroxyl groups with 
acetyl groups, thermal modification, cross-linking with formal- 
dehyde, and bulking with polyethylene glycol all showed good 
dimensional stability and decay resistance. 17 refs. 

Lengthening Life of Mine Timbers. S African Min & Eng 
J v 71 n 3493 Jan 15 1960 p 102-3. Mine timber is treated with 
organotin compound known as triethyltin hydroxide and tested 
in three British mines; experiments prove that treated timber 
does not rot even under damp conditions. 

Les organismes marins perforants destructeurs des bois. 
Dégats, biologie, protection, P.DESCHAMPS. Corrosion et 
Anticorrosion v 8 n 4 Apr 1960 p 131-9. Biological character- 
istics of perforating marine organisms, their development and 
manner of wood penetration; methods for preservation of 
wood structures ; modern techniques for coating and impregna- 
tion of woods. 


Organotin Fungicides in Wood Block Tests. Tin & Its Uses 
n 46 Spring 1959 p 4-5, inside of back cover. Summary of 
paper by G.B.FAHLSTROM presented to American Wood Pre- 
servers Assn; trialkytin and triaryltin salts tested by soil block 
techniques ; evaluation of compounds on southern yellow pine 
sapwood; tabular data on results of investigation. 


Polyurethane Coatings for Wood, I.L.McGINNIS. Forest 
Products J v 10 n 2 Feb 1960 p 129-30. Characteristics of 
toughness and abrasion resistance, and chemical resistance 
yesult in numerous applications for polyurethane coatings on 
wood; five types are now in use; disadvantages of two-pack- 
age systems, short pot life, pigmentation problems, and toxicity 
will limit uses. 


Symposium on Treated Wood for Marine Use. ASTM—Spe- 
cial Tech Publ n 275 1960 70 p ($2.50). Papers presented at 
Third Pacific Area National Meeting, San Francisco, Oct 13 
1959. Introduction, L.JI.MARKWARDT; Use of Small Panels 
in Screening Potential Wood Preservatives, T.ROE, Jr, H. 
HOCHMAN: Standard Toxicity Evaluation of Chemicals Poi- 
sonous to Marine Borer, H.VIND, H.HOCHMAN; Column 
Chromatography in Analysis of Creosote, R.W.DRISKO, H. 
HOCHMAN;; Evaluation of Wood Piles in Sea Water by Stand- 
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WOOD PRESERVATION—Continued 
ard Rating System, E.V.DOCKWEILER, H.E.STOVER; Ex- 
tending Service Life of Wood Piles in Sea Water, C.M.WAKE- 
MAN, L.L.WHITENECK ; Determining Preservative Retention 
in Piling by Assay of Borings, R.H.BAKCHLER; Marine Expo- 
sure Tests of Pressure-Treated Douglas Fir and Southern Pine, 
R.D.GRAHAM, D.J.MILLER. 

Versuche zur Laboratoriumspruefung der Wirkungsdauer 
oeliger Schutzmittel fuer Holz im Meerwasser, G.BECKER, 
W.D.KAMPF. Materialpruefung Materials Testing Matériaux 
vy 2n8 Aug 20 1960 p 301-7. Attempts to determine by labor- 
atory tests duration of protection of wood by oily preservatives 
against organisms in sea water; small blocks of pine sapwood 
were impregnated with graduated creosote solutions ; resistance 
to attack by limnoria tripunctata was tested after different 
leaching and weathering conditions; accelerated test is pro- 
posed. 21 refs. 

Wood Preservation, W.E.BRUCE. Dock & Harbour Authority 
v 41 n 475 May 1960 p 22-4. Treatment for buildings and 
marine structures; causes of timber deterioration; classes of 
preservatives; table showing use of timber in different types 
of constructions, type of suitable preservative and method of 
application. 


WOOD PRESERVATIVES. See Wood Preservation. 
WOOD PRODUCTS 


See also Beams and Girders—Wood; Furniture Manufac- 
ture; Tools, Jigs and Fixtures; Wooden Construction. 

Review of Chemical Utilization, I.A.PEARL, J.W.ROWE. 
Forest Products J v 10 n 2 Feb 1960 p 91-112. Literature 
survey presented on chemistry of lignin and wood extractives ; 
pulping developments in charcoal production, and wood hy- 
drolysis processes and products discussed ; bark, and extractives 
of wood and bark reviewed. 658 refs. 

Spanplattenpruefung in Versuchsanstalt und Betriebslabora- 
torium, H.NEUSSER. Materialpruefung Materials Testing Ma- 
tériaux v 2 n 8 Aug 20 1960 p 295-300. Testing of wood chip- 
boards in laboratories of research institutes and of industrial 
eoncerns ; description of development of testing methods; typi- 
cal results and their evaluation. 

Wissenschaftliche, technische und wirtschaftliche Grundlagen 
der Holzspanplatten-Fabrikation, W.KLAUDITZ. Kunststoffe 
v 49 n 4 Apr 1959 p 158-65. Scientific, technical, and economic 
principles of wood-waste panel manufacture; flatbed-press and 
extrusion-press process using urea-phenolic-, and melamine 
resin binding agents; chip shape and dimensions; flexural 
strength related to density, chip shape, panel design and bind- 
ing agent; product classified by density; use in furniture 
making, ship interiors and building construction. 

Wood and Plastics, M.LEWIN. Research Council of Israel— 
Bul v 7C n 2 Dec 1959 p 81-112. Important developments tak- 
ing place in production of plastics from wood waste and com- 
ponents; possibilities of producing ‘tailer-made’ products sig- 
nificant trend in woodworking industry ; new plastic adhesives ; 
improvements in glues by blending of resins; more efficient 
manufacturing processes and wider range of products are 
reviewed. 131 refs. 8th Session FAO Technical Panel on Wood 
Chemistry held Wiesbaden Oct 16-17 1959. 

bet PULP. See Pulp; Pulp Manufacture; Pulp Materials— 
Wood. 


WOOD WASTE. See Pulp Materials—Wood; Wood Products. 
WOODEN CONSTRUCTION 


See also Domes and Shells; Doors; Electric Heating—Induc- 
tion; Farm Buildings; Furniture Manufacture; Port Struc- 
tures ; Roofs—-Wooden ; Trusses. 

Air Helps Rebuild Boardwalk, G.R.SMITH. Compressed Air 
Mag v 65 n 7 July 1960 p 8-14. Rebuilding of 25% of 6 mi long 
60, 41, or 21 ft wide boardwalk, and 8 pavilions at Atlantic 
City, NJ; to drive 4 million nails, Ingersoll-Rand AVG-131 
Nail Driver was used. 

All-Wood Structure is Simple Erection Job. Construction 
Methods & Equipment v 42 n 6 June 1960 p 116-18; see also 
Eng News-Rec v 164 n 26 June 30 1960 p 30-2. 468 ft long, 
113 ft wide, 70 ft high lumber storage shed in Crossett, Ark, 
encloses 48,200 sq ft of floor space and is one of largest 
all-wood industrial buildings ever built; laminated Arkansas 
soft pine lumber makes up columns, top and bottom chords of 
bow-string roof trusses, and knee braces; total of 311,000 fbm 
of lumber went into skeletal structure, while 134,520 fbm make 
up roof deck. 


Timber Construction Manual. Canadian Inst of Timber Con- 
struction, Ottawa, Canada, 1959 368 p $6.50. Manual provides 
information for designers, detailers and estimators on con- 
structions for various purposes, including special considera- 
tions applying in fields such as bridge design; it is in six 
parts covering: properties, stresses and loads; design data for 
members, arches and trusses, ete; shop detailing data; timber 
technology; reference data; Canadian specifications and codes. 


Wood Construction and Assembly in Europe and Asia. Wood 
I-Beams and Girders, E.G.STERN. Va Polytechnic Inst—Eng 
Experiment Station Series—Bul n 133 Aug 1959 30 p. Wood 
construction and assembly procedures vary greatly with avail- 


WOODEN CONSTRUCTION—Continued 

ble materials and existing status of technology ; observations 
Sade in England, Norway, Sweden, Holland, Germany, Switz- 
erland, Turkey, and India. 

Connections. Metal-Gussetted Monoplane Roof Trusses. Wood- 
Worker v 78 n 11 Jan 1960 p 20-1. Gang-Nail truss connector 
made from 14 gage galvanized steel by forming nails about 
13/16-in. long and -in. wide with dies piercing each plate to 
produce integral units of plate and nails; each nail reaches 
center-line of 2 x 4 with very strong hold; current produc- 
tion includes 55 sizes, with from 8 to 256 nails per plate to 
provide exact number of nails specified for every truss joint; 
production lines produce from 300 to 500 trusses per day. 

Gluing. See also Adhesives; Furniture Manufacture. 

Adding Plastic Laminates to Window Casings. Wood-Worker 
vy 78 n 9 Nov 1959 p 12, 20. How Anderson Corp, Bayport, 
Minn, improves appearance and durability of one type of 
window casing by bonding strip of high pressure decorative 
plastic laminate to white pine base with oil-resistant synthetic 
rubber base adhesive; two coats of adhesive applied with hand- 
operated paint roller covered with heavy lamb’s skin; produc- 
tion approximately 60 laminate-to-wood assemblies per hr. 


Radio Frequency Heating in Wood Gluing, J.RPOUND. Beama 
J v 66 n 4 Nov 1959 p 148-51. Advantages of r-f heating in 
reducing gluing time and enabling to produce new designs and 
giving them better finish than otherwise possible ; basics of 
r-f heating and recommended pressures and curing times; split 
electrode techniques. 

Stresses. See also Beams and Girders—Wood. 

Design Considerations for Fatigue in Timber Structures, 
W.C.LEWIS. ASCE—Proe v 86 (J Structural Div) n ST5 May 
1960 pt 1 Paper n 2470 p 15-23. Information on fatigue of 
wood and on adequacy of design based on present day work- 
ing stresses with respect to fatigue; working stresses for 
timber are developed from average test values for clear wood 
by applying factors for normal variability, indeterminacy of 
stress analysis, natural strength-reducing characteristics pres- 
ent in structural timbers, and duration of loading. 


WOODWORKING 


See also Furniture Manufacture; Saws—Woodworking ; 
Wooden Construction; Woodworking Machinery. 


Application of Shewhart Charts in Woodworking, W.T. 
NEARN, J.C.DAVIES. Forest Products J v 10 n 1 Jan 1960 p 
27-30. Problems of applying quality control chart techniques to 
wood machining processes are: narrow control limits with 
many out-of-control points, difficulty in providing gages to 
equalize within- and between-setup variation, need for control 
without expensive gages, and need for system to determine 
proper machine setup quickly. 


Machining Ponderosa Pine and Douglas-Fir, E.M.DAVIS. 
Forest Products J v 10 n 1 Jan 1960 p 1-3; see also Wood- 
Worker v 78 n 11 Jan 1960 p 10-11, 25. Discussion of relation- 
ships between machining properties of ponderosa pine and 
Douglas-fir, and their density and growth rate; growth rate 
and specific gravity have significant effect for more exacting 
uses; number of rings per inch especially important; tests 
included planning, shaping, turning, boring, and mortising. 


WOODWORKING MACHINERY 
See also Saws—Woodworking. 


Automatic Multi-Station Chair Rail Machine, P.H.GRAHAM. 
Wood-Worker v 78 n 12 Feb 1960 p 10-12. Automatic machine 
at Berkline Corp, performs five operations formerly done 
singly; makes chair rails and transfers stock from station 
to station, trims and bores both ends of rails, glues and drives 
dowels, bores face holes in rails which require them, and 
adapts boring head shafts to permit replacement with chucks 
to machine stretchers; cycling of machine evolves from mem- 
ory device; operation described. 


Das_ Schwingungsverhalten von MHolzfraesmaschinen, A. 
BRONNER. Werkstattstechnik v 50 n 4, 5 Apr 1960 p 183-8, 
May p 279-85. Vibration behavior of wood milling cutters; 
theoretical fundamentals; natural frequencies of structural 
elements of machines; vibration exciters; measurement of 
vibrations ; data on vibrations of various milling machines and 
arbors; methods for reducing vibration. 


Leistungsermittlung an Holzbearbeitungsmaschinen, W. 
SCHMUTZLER. Werkstatt u Betrieb v 93 n 8 Aug 1960 p 
507-14. Determining performance of woodworking machines ; 
generally valid equations are derived and represented in 
uniform rating diagrams. 


Versatile Mortising Machine Uses New Cutting Proce 
P.H.GRAHAM. Wood-Worker v 78 n 9 Noy 1959 p 13, 22, 
Newly developed machine whose cutting action is scooping 
motion, is result of eecentric movement of cutting head; no 
limit. to type hole that can be cut, as slot mortised is de- 
termined by shape of cutter; two types of machine used in 
millwork plant—bench type for small custom jobs operated 
manually and pedestal mounted machine for production runs; 
machine is air-operated and operation is automatic; multiple 
head machine permits movement of cutting position anywhere. 
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Attachments. Development and Use of Modern Lathe Methods. 
Veneers & Plywood v 54 n 1 Jan 1960 p 13, 16, 18, 20. Pre- 
centering of log cores using light-projection equipment for 
veneer cutting operations; description of use of light projec- 
tors and retractable hydraulic chucking equipment for ma- 
chine ; two light beams train beam toward each other and 
when log is placed between, beam will show as round spot on 


each end of log; use of mirror on far side enables operator 
to manipulate other end. 


Control. Automatic Electronic Veneer Clipping Controls—Eco- 
nomical, Accurate, P-H.GRAHAM. Veneers & Plywood v 54 n 
1 Jan 1960 p 10-11, 29. Installations in several mills have 
easily adjustable photoelectric cells and receivers mounted in 
battery above offbear table; each component has 3 in. lens 
directed toward mirror on table under veneer; operation de- 
scribed; advantages are: ease of selection, high accuracy of 
cut for more usable veneer with less waste, downtime and 
maintenance, lower operating and production costs. 


Exhibitions. Holzbearbeitungsmaschinen, H.KULLMANN. VDI 
Zeit v 102 n 21 July 21 1960 p 889-98. Woodworking ma- 
chinery ; illustrated description of some new machinery shown 
at 1960 German Industries Fair, Hannover; rough machining 
equipment; surface finishing machines; gluing machines and 
presses ; special-purpose machines. 


WOOL 


See also Textile Fibers; Woolen and Worsted Fabrics; 
Woolen and Worsted Yarn. 


Afghan Wools, A.S.DEMIRUEREN, Textile Inst—J v 51 n 2 
Feb 1960 (Proc Sec) p P78-86. Afghanistan produces about 
9000 tons of wool annually, 60% of which enters international 
trade; clip is made up of mixed type of wool which trade 
recognizes as carpet wool; fiber type and quality tests of 
fleece samples indicate that most are within required qualities 
of good carpet wools; qualities, staple lengths, yields, and 
colors of commercial wool types and grades are determined; 
cashmere fiber compares favorably with that produced in other 
countries. 


Change in Stress on Wetting and Drying Wool Fibers, M. 
FEUGHELMAN. Textile Research J v 29 n 12 Dec 1959 p 
967-71. Stress in fiber rises when wet wool fiber is strained 
to fixed extension then dryed; rise of stress is independent 
of time greater than about 1 min and also of number of chemi- 
cal and physical modifications; rise in stress is dependent on 
strain, with max at about 30%; it is suggested that drying 
fiber in strained state introduces strained hydrogen bonds, 
which cause stress rise. 


Dependence of Commercial Determinations of Wool Regain 
on Climatic Conditions, N.F.ROBERTS. Textile Inst—J v 50 
n 11 Nov 1959 (Proce Sec) p P678-84. Summary of literature 
and estimate of magnitude of errors that could occur; it ap- 
pears that measurements made in highest and lowest vapor 
pressures likely to be encountered would differ by regain of 
about 1.8% and that differences of 0.6% might be fairly com- 
mon between measurements made during winter in Northern 
Europe or United States and wet summer weather in warm 
climate localities such as Sydney, Australia. 


Dry Weight of Wool, I.C.WATT, R.H.KENNETT, J.F.P. 
JAMES. Textile Research J v 29 n 12 Dee 1959 p 975-81. Study 
of drying of wool in vacuo; time required to reach equilibrium 
weight decreases with increasing temperature of drying, and 
equilibrium weight decreases with increasing temperature up 
to 140 C; weight in vacuo is less than in air; absolute dry 
weight of wool sample is defined as that weight obtained on 
heating sample in vacuo to 140 C for at least 10 min. 


Drying of Mass of Hygroscopic Fibers by Forced Convection 
of Air: Note on Some Physical Aspects, J.G.DOWNES, G.B. 
McMAHON. Textile Research J v 29 n 12 Dec 1959 p 1006-10. 
Calculations of capacity of air to remove water from mass of 
wool fibers, mass being left at given values of regain (4, 8, 
12, and 16%); it is found that, except for case of 4% regain, 
capacity for water removal depends very little on initial 
temperature of air in range 30-110 C. 


Some Effects of Sheep Nutrition on Mechanical Constants 
of Wool, V.D.BURGMANN. Textile Research J v 29 n 11 Nov 
1959-p 901-6. Measurements on mechanical constants of wool 
from sheep under closely controlled conditions of husbandry 
and nutrition ; experimental wool had change of diameter along 
individual fibers which was due to deliberate variation in 
food intake of sheep during growing period; values for yield 
region for Merino and Corriedale wool show no change due 
to diameter variation in former and only slight change in 
latter. 24 refs. 


Stress Relaxation and Transition Temperature of Wool, B.J. 
RIGBY. Textile Research J v 29 n 11 Nov 1959 p 926-9, Be- 
havior of chemically and physically modified wool fibers is 
shown to correlate with temperature of transition of particular 
modified wool; below transition temperature stress decays in 
1 hr by 33%, and above by 73%, of its initial value; these 
quantities are independent of particular modification and 
appear to be associated with _reversible and non-reversible 
transformations of native keratin. 


WOOL—Continued 


Variations in Equilibrium Weight of Wool at Zero Humidity, 
LC.WATT, R.H.KENNETT. Textile Research J vy 30 n 7 July 
1960 p 489-94. It is shown that initial water concentration, 
temperature, and length of time wool fibers were equilibrated 
with water vapor prior to desorption are some of factors in- 
fluencing equilibrium weight obtained after vacuum drying; 
changes of up to 3% in equilibrium weight were observed, and 
these changes are not affected by continued evacuation. 


Chemistry. Action of Nitric and Hydrochloric Acids on Wool 
with Particular Reference to Supercontraction of Fibers, W.G. 
CREWTHER, L.M.DOWLING. Textile Research J v 30 n 1 Jan 
1960 p 23-36. Chemical changes in wool treated with HNO3 
or HCl; supercontraction in solutions containing 4 M LiBr 
and 1 M HCl, in 6 M LiBr at pH 6.2., and in 4 M LiBr at 
pH 8.4; contraction of acid treated fibers in less concentrated 
solutions of LiBr. 30 refs. 


Amino Acid Analysis of Cuticle-Rich Material from Wool, 
J.H.BRADBURY. Textile Research J v 30 n 2 Feb 1960 p 128- 
35. Cuticle material of various degrees of purity ranging from 
0.2 to 7.2% of weight of fiber was obtained by using descalers 
of different sharpness; results are discussed in relation to 
shrinkproofing and dyeing of wool. 31 ref. 


Dispersion of Wool Protein by Thiols in Acid Solution, W.E. 
SAVIGE. Textile Research J v 30 n 1 Jan 1960 p 1-10. It 
is shown that solutions can dissolye wool proteins, provided, 
among other things, that salts are absent or present only in 
very low concentration; dispersed keratin appears to undergo 
no appreciable chemical degradation apart from reductive fis- 
sion of disulphide bonds of cystine residues; apart from small 
residue of cell membranes, wool is completely solubilized by 
treatment with concentrated aqueous thioglycollic acid at 60 C 
in absence of salts. 30 refs. 


Experiments on Wool from Copper-Deficient Sheep—1l, 2, 
R.W.BURLEY, F.W.A.HORDEN. Textile Research J v 30 n 
7 July 1960 p 473-89. Pt 1: Some physical measurements on 
intact fibers and experiments on dissolution and fractionation 
of oxidized wool. Pt 2: Amino-acid composition of oxidized 
normal and copper deficient wool fractions and further at- 
tempts at fractionation. 51 refs. 


Plasticity of Wool—4, 5, K.J.WHITELEY, J.B.SSPEAKMAN. 
Textile Research J v 29 n 12 Dec 1959 p 1010-11, v 30 n 1 
Jan 1960 p 46-50, Pt 4: Effect of variations in nutrition; it 
was found that plasticity of wool increases, and difference of 
plasticity between fibers from primary and secondary follicles 
is accentuated, as level of nutrition of sheep decreases; refer- 
ence is made to work presented in Pt 2, on variation with 
type of follicle, indexed in Engineering Index 1953 p 1195. Pt 
5: Assessment of quality in wool; investigation to determine 
whether differences of substance shown by plasticity measure- 
ments have part in assessment of quality by wool buyer, and 
in selection of wools for particular end uses; it is suggested 
that differences of substance among wools are important in 
determining their suitability for manufacturing different types 
of fabric, and quality cannot be assessed by measuring only 
dimensional characteristics of fibers. Pt 38 indexed in En- 
gineering Index 1957 p 1254. 


Tryptophan in Wool—l, D.R.GRAHAM, K.W.STATHAM. 
Textile Research J v 30 n 2 Feb 1960 p 136-9. Determination 
of tryptophan content of wool; content of root ends of several 
samples was about 1%, actual amount varying roughly with 
fiber diameter or fiber quality; tryptophan contents of various 
keratin samples were in range 0.52-1.14%. 


Weathering and Resulting Chemical Changes in Some South 
African Merino Wools, D.F.LOUW. Textile Research J v 30 
n 6 June 1960 p 462-8. Differences in chemical composition 
between root, middle, and tip sections of normal crimped and 
of copper deficient steely South African Merino wools; in- 
fluence of these differences on such factors as acid dye absorp- 
tion, alkali solubility and urea-bisulphite solubility; copper 
deficiency retards fiber keratinization which can, however, 
continue during aging and weathering of wools on animal’s 
back, resulting in increased cross linking. 37 refs. 


Crimping. Some Load Extension Properties of Crimped Fibres, 
F.FRANK. Textile Inst—J v 51 n 3 Mar 1960 (Trans Sec) p 
T83-90. It is shown that, contrary to some published results, 
classical elasticity theory does predict unbending forces in 
curved bars; coefficient of correlation for theoretical results 
with published data for wool is 0.89; parameters affecting ini- 
tial portion of stress-strain curve, in decreasing importance, 
are fiber diameter, crimp amplitude, crimp wavelength. 


Processing. Oils and Oiling in Wool Processing, Vie run. 
Textile Inst—J v 51 n 5 May 1960 (Proc Sec) p P230-7. Early 
records of use of butter and olive oil, and of additional types 
of lubricants in 19th Century, as aids in carding, combing and 
spinning; practice in worsted processing; requirements of 
lubricant; factors in use of oleine, blended, recovered and 
mineral based oils, and synthetic lubricants; lubricant addi- 
tives. 


Supercontracting and Setting Behavior of Modified Wool 
Fibers, A.R.LHALY, M.FEUGHELMAN. Textile Research J v 30 
n 5 May 1960 p 365-72. Ultraviolet irradiation of wool fibers 
increases their rates of supercontraction in unbuffered LiBr 
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WOOL—Processing—Continued 


solutions and of setting in boiling water; their second, slower 
effect of ultraviolet shown by progressive reduction in degree 
of contraction at equilibrium; treatment with thioglycollic 
acid or peracetic acid also increases rates. 34 refs. 


Scouring. Aeration Recovery of Lanolin From Wool Scour 
Liquors, C.A.ANDERSON. Textile Research J v 30 n 1 Jan 
1960 p 51-7. Further investigation of aeration process has 
resulted in improved design for continuous recovery plant; 
it differs from earlier designs by using setting compartment in 
each cell, and froth is not recirculated through recovery cells 
but passes immediately to washing cells; throughput rates are 
about 2% times greater than for previous designs, with equal 
recovery efficiencies. 


Effect of Wool Porosity on Mechanism of Solvent Scouring, 
H.SANUKI. Textile Machy Soc Japan—J v 5 n 1 June 1959 
p 38-45. Analysis of influence of degree of porosity (degree of 
opening) on practical processing; it is concluded that: in 
steeping system for treatment of wool assembly, efficiency 
of treatment, particularly short time treatment, varies with 
degree of wool porosity; in flowing-out system, efficiency of 
extraction is fairly high even when degree of wool porosity 
is considerably small. 


Testing. Determination of Wool Fibre Fineness by Airflow 
Method. Brit Standards Instn—Brit Standard n 3183 1959 10 p. 
Standard is concerned with determination of fiber fineness of 
wool slivers; method is also applicable to clean wool noils; 
it is not suitable for samples of wool that have not been 
opened and cleaned; test specimen of fixed weight of fiber is 
compressed to fixed volume in air permeameter; current of 
air is drawn through specimen, and fiber diameter of specimen 
is read directly from calibrated scale attached to flowmeter 
or manometer of permeameter. 


Electrical Conduction in Keratin, J.E.ALGIE, J.G.DOWNES, 
B.H.MACKAY. Textile Research J v 30 n 6 June 1960 p 432-4, 
Increase in electrical conductivity of keratin fibers after ap- 
plication of abrupt change of relative humidity was examined 
as function of time; results indicate that water inside fiber is 
not initially in state which facilitates conduction; it is 
proposed that slow rise of conductivity is due to formation 
of hydrogen bonded network which allows passage of protons 
under influence of applied electric field; fibers were from 
pen grown Corriedale or Merino wool. 


WOOL FIBERS. See Textile Fibers ; Wool; Woolen and Worsted 
Fabrics ; Woolen and Worsted Yarn. 


WOOLEN AND WORSTED FABRICS 


Behavior of Pleated Strips of Wool Fabric in Extensometer, 
H.W.HOLDAWAY. Textile Research J v 30 n 4, 6 Apr 1960 
p 296-304, June p 456-61. Apr: On subjecting pleat specimens 
to cycles of extension and retraction, load vs extension charac- 
teristic settled down to repeatable hysteresis loop after about 
8 cycles; study was made of equivalent hysteresis-free mean 
characteristic ; it should be possible to develop relatively simple 
apparatus to examine pleat sharpness using technique de- 
.seribed, of taking successive superimposed flash photographs 
while extending pleat specimen. June: Modifications due to 
pleat curvature and other second order effects; use of addi- 
tional parameters to take account of radius of curvature at 
pleat and variation in fabric stiffness as function of tension; 
values of “initial pleat angle’ and “initial fabric stiffness” 
ean be determined from experimental results of longitudinal 
extension and lateral deflection as function of load. 


Design and Scottish Woollens, E.Y.JOHNSTON. Textile Inst 
—J v 51 n 2 Feb 1960 (Proe Sec) p P74-7. Color, pattern and 
texture of wool fabrics are discussed in relation to fitness for 
purpose, suitability for environment, and to achieving pleasing 
design. 

Spectrophotometric Measurement of Color in Wool Fabrics, 
F.G.LENNOX. Textile Research J v 29 n 11 Nov 1959 p 906- 
12. Strip of fabric is immersed in liquid with refractive index 
close to that of wool and compared in ultraviolet spectropho- 
tometer with similarly immersed uncolored or bleached strip of 
same fabric; method is applied to normal unbleached, yel- 
lowed, and to colored fabries; sizing and finishing agents 
nieria terre in visible or ultraviolet regions are detected by 
method. 


Bleaching. See Textiles—Bleaching. 
Dyeing. See Dyes and Dyeing—Wool. 


Finishing. See also Woolen and Worsted Fabrics—Shrinkproof- 
ing. 

Development of Washable Non-Iron Effects in Pure Wool 
Fabrics, A.J.FARNWORTH, M.LIPSON, J.R.McPHEE. Tex- 
tile Research J v 80 n 1 Jan 1960 p 11-22. Use of reducing 
agents for setting wool; initially effect was”~accomplished by 
applying Si-Ro-Set process to garments made from shrink- 
proofed wool; this led to flat setting of fabrics in mill by 
applying dilute solution of reducing agent to fabric followed 
by immediate steaming on blowing machine; garments made 
from treated fabric showed satisfactory laundering and wear 
performance in practical trials. 27 refs. 

New Finishes for Easy-Care Wool Fabrics, H.P.LUNDGREN. 
Modern Textiles vy 41 n 6 June 1960 p 58-5 (discussion) 55-6. 


WOOLEN AND WORSTED FABRICS—Continued 


Notes on studies at Western Utilization Research and Develop- 
ment Div of US Dept of Agriculture, at Albany, Calif; em- 
phasis on status of work on epoxy aminopolyamide finish, 
which is effective for control of felting shrinkage. 


Flammability. See Textiles—Flammability. 
Laundering. See also Textiles—Laundering. 


1959 National Convention—Progress in ‘“‘Wash-and-Wear” 
Wool, J.F.KRASNY, J.MENKART. Am Dyestuff Reporter v 48 
n 25 Dec 14 1959 p 114-17. Findings in 2-yr study in which all- 
wool fabrics and garments were laundered in home washing 
machines and tumble dryed, are discussed in terms of shrink- 
age, mussing, and fuzz formation; fairly compact fabrics in 
medium and heavy weights were ‘“‘wash-and-wear”’ without spe- 
cial treatment; preliminary results indicate that in_ lighter, 
more open structures, shrinkproofing and setting finishes, as 
well as proper construction, will be needed to obtain full 
“wash-and-wear” properties. 


Shrinkproofing. See also Woolen and Worsted Fabrics—Finish- 


ing. 

Reaction of Wool with Oxidizing Agents in Concentrated 
Salt Solutions, J.R.McPHEE. Textile Research J v 30 n 5 May 
1960 p 349-57. Concentrated salt solutions protect wool from 
oxidative degradation; oxidizing agents produce higher degree 
of shrink resistance in concentrated salt solutions than in 
absence of salt; many oxidations, followed by reduction, 
shrinkproof wool when either treatment alone does not; results 
do not agree with theories which suggest that shrinkproofing 
is due in some way to formation of degraded layers of protein 
material in wool fibers. 56 refs. 


Recent Development in Shrink-Resist Processes for Wool, 
J.A.SOMER. Textile Recorder v 77 n 919 Oct 1959 p 75-7, 81. 
Information on processes based on use of: caustic alkali; 
4-vinylpyridine for elimination of felting; protease for obtain- 
ing zero shrinkage; chlorination and bromination. 


Relaxation and Felting Shrinkage of Woven or Knitted Wool 
Textiles, E.ARTIM. Am Dyestuff Reporter v 49 n 8 Apr 18 1960 
p 68-9. Draft of Am Assn Textile Chemists & Colorists tenta- 
tive test method 99-1960; method is accelerated test for deter- 
mining relaxation and felting shrinkage of woven and knitted 
textiles containing at least 50% wool which has been treated 
to render wool shrink resistant; test covers fabrics, socks, 
sweaters, underwear and outerwear. 


Shrinkproofing of Wool with Neutral Permanganate or Acid 
Bromate in Concentrated Sodium Chloride Solution, J.R.Mc- 
PHEE. Textile Research J v 30 n 5 May 1960 p 358-65. Two 
shrinkproofing processes of possible industrial value are de- 
scribed; each may be used continuously or as batch process ; 
treatments are with 4-6% potassium permanganate on weight 
of wool or 1-2% potassium bromate in concentrated salt solu- 
tions ; latter resulting in chlorination which is more easily con- 
trolled to give even treatment than simple acid chlorination. 
30 refs. 


Shrinkproofing of Wool with Polyglycine from Polymeriza- 
tion of Thiazolid-2:5-Dione, J.H.BRADBURY, J.D.LEEDER. 
Textile Research J v 30 n 2 Feb 1960 p 118-27. Shrinkproofing 
with agent is not possible from aqueous solution but can be 
obtained from range of organic solvents of low water affinity 
above 40 C; abrasion resistance of treated fabric is about 
1.5-2 times that of untreated, but cost would be prohibitive 
in practice; most of polyglycine is in scales, surface layer of 
which reduces directional friction and produces shrinkproofing 
with fiber weight increase of 1%. 30 refs. 


WOOLEN AND WORSTED YARN 


See also Textile Machinery; Yarn. 


C.S.1.R.O. Comb Control Unit, D.S.TAYLOR. Textile Inst— 
J v 51 n 4 Apr 1960 (Trans Sec) p 1139-46. Previously (see 
Engineering Index 1959 p 1523), laboratory apparatus and 
control of Noble comb was described; unit is now described as 
developed for commercial use, and it is shown that since pro- 
duction rate changes are sensitive to changes in setover, 
action of unit is to keep setover constant; unit is marketed 
in Australia under name “C.S.I.R.O. Comb Control Unit’, 
initials standing for Commonwealth Sci and Indus Research 
Organization. 


Woollen Yarn Manufacture, G.H.THORNDIKE. Textile Inst 
—J v 51 n1 Jan 1960 (Proce Sec) p P28-35. Factors in blend- 
ing, oiling, carding and woolen spinning are discussed with 
reference to both methods and equipment; advantages in cer- 
tain procedures, new developments in machinery, and certain 
results of experimental work are noted. 


Blends. See Textiles—Mixed. 
Carding. Research on Fettling in Woollen Carding, J.G.SHAW, 


M.A.U.KHAN, A.BREARLEY. Textile Recorder v 77 n 926 May 
1960 p 66-8. Problems of variation in slubbing weights as 
result of fettling; influence of modified card wire; results of 
comparative trials with split and full fettling; it is concluded 
that whatever procedure is adopted for fettling woolen card, 
sufficient period of time should be allowed to elapse before 
using slubbing for spinning, because card clothing has to ‘“‘fill 


up”. 
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WOOLEN AND WORSTED YARN—Continued 


OAL WORK SIMPLIFICATION—Continued 
Spinning. Faults in Worsted Yarns. Textile Recorder v 77 n 922 


WORD GENERATORS. 


Jan 1960 p 53-5. Analysis of records of yarn faults over 5-yr 
period, in small worsted spinning plant with Bradford type 
open drawing followed by cap spinning; causes of 12 types of 
faults are discussed and suggestions for their reduction or 
elimination are made. 


Studies of Blending on Worsted System—1, W.J.ONIONS, 
R.L.TOSHNIWAL, P.P.TOWNEND. Textile Inst—J v 50 n 9 
Sept 1959 (Trans Sec) p T505-20. Yarns of black and white 
fibers were blended, drawn and spun by seven different proc- 
essing schemes, and examined for irregularity of appearance 
and blend by several methods; 18s and 36s counts were spun, 
using both conventional and Ambler Superdraft systems, from 
pene from 50/50 and 20/80 mixtures of 64s black and white 
wool tops. 


See Computers—Word Generators. 
WORK MEASUREMENT. See Time and Motion Study. 


WORK SIMPLIFICATION 


See also Aircraft Plants—Management; Materials Handling. 


Everyone Participates in Work Simplification, H.F.GOOD- 
WIN. Advanced Mgmt v 24 n 12 Dec 1959 p 12-15. Problems of 
installing improvements, overcoming resistance and resentment 
and maintaining them in application; emphasis is placed on 
human relations involved to find improvement through par- 
ticipation and set stage for acceptance to change; objectives 
of work simplification are increased rate of improvement as 


result of coordinated efforts of everyone, and accelerated 
personal development and advancement of people who partici- 
pate in program; experimenting with pilot group. 
WORKERS. See Employees. 
WORM GEARS. See Gears. 
WRAPPING MACHINES. See Packaging Machines. 
WRENCHES. See Tools, Hand—Pneumatic. 
WROUGHT IRON 


Contribution 4 l’étude du crochet et du palier 4 la limite 
élastique dans les fers vieillis aprés la déformation, R.PAN- 
KOWSKI. ATB Métallurgie v 1 n 8 1959 p 207-16. Contribu- 
tion to study of yield point in wrought irons aged after de- 
formation; new tests made to explore phenomenon of yield 
point; it is suggested that two different processes may hap- 
pen in aging of wrought iron; first is very rapid and con- 
nected with anchoring of dislocations; it can be observed on 
tensile test; second is slower and appears only in impact test. 


Note on Structures in Wrought Iron, S.W.HALLWOOD, 
T.R.G.WILLIAMS. Metal Treatment & Drop Forging v 27 n 
178 July 1960 p 275-6. Materials utilized in construction of 
beam engine pump, dismantled after over 100 yr’s service, 
were gray cast iron and wrought iron; mechanical testing of 
wrought iron revealed very low impact strength despite high 
elongation values; metallographic samples prepared to study 
structure; explanation attempted for variations in micro- 
structure and for discontinuous recrystallization. 


X 


X-RAY ANALYSIS—Continued 
accurate determination of intensities in X-ray diffraction struc- 


XANTHATES. 
XENON 


See Iron Ore Treatment—Flotation. 


XEROGRAPHY. 


See also Bubble Chambers; Gases—Rare; Nuclear Reactors 
—Fission Products; Silver and Alloys—Diffusion ; Uranium— 
Fission. 


Relativistic Increase of Ionization in Kenon, A.ROUSSET, 
A.LAGARRIGUE, P.MUSSET, P.RANCON, X.SAUTERON. 
Nuovo Cimento v 14 n 2 Oct 16 1959 p 365-74. Relativistic in- 
crease of ionization is studied in various gaseous mixtures by 
method of drop counting in cloud chamber and of momentum 
measurement by curvature in magnetic field; experimental 
results obtained show that relative ionization in pure Xenon or 
mixtures of Xenon and hydrogen is of order of 1.7; value 
drops to 1.3 if helium is mixed with Xenon. 


See Drafting Practice; Photographic Repro- 
duction—Xerography. 


X-RAY ANALYSIS 


See also Coal—Analysis ; Coke—Metallurgical ; Crystals ; Elec- 
troplating—Thickness Measurement; Foundry Practice—Radi- 
ography; Materials Testing—Nondestructive; Metallography ; 
Metals Testing—Nondestructive; Mineralogy—Analytical; Ore 
Analysis; Rolling Mill Practice—Quality Control; Slag—Analy- 
sis; Spectrum Analysis—X-Ray; X-Ray Apparatus; X-Ray 
Tubes; X-Rays; Zinc Metallography. 

Absolute Intensity Measurements of Carbon and Aluminium 
X-Ray K-Lines With Proportional Counter, R.M.DOLBY. Brit 
J Applied Physics v 11 n 2 Feb 1960 p 64-6. Efficiencies (quanta 
per electron per unit solid angle) of thick target carbon and 
aluminum X-ray K-line production, as function of accelerating 
voltage, have been measured and plotted in region below 10 
kv; construction and performance of proportional counter 
with which measurements were made is also described. 


Differentsial’nye schetchiki rentgenovskikh luchei i ikh 
primenenie, N.A.IGNAT’EV. Zavodskaya Laboratoriya v 25 n 
8 1959 p 369-72; see also English translation in Indus 
Laboratory v 25 n 3 Mar 1959 p 887-90. Differential X-ray 
counters and their use; differential counters were developed 
for accurate measurement of changes in dimensions of crystal 
lattice caused by various factors in course of structural or 
spectral analysis; advantages over ordinary counters are dis- 
cussed. 

Electron Probe Methods of X-Ray Microanalysis, P.DUN- 
CUMB. Brit J Applied Physics v 11 n 5 May 1960 p 169-76. 
Use of probe to produce point source of X-rays permits chemi- 
cal analysis of regions down to 1 to 10u in diam; for study 
of surfaces, emission is more suitable; by means of scanning 
technique, image of surface can be formed with selected emis- 
sion line; three methods are described with typical applica- 
tions; pertinence to non-destructive testing. 54 refs. 

Extinction in X-ray Crystallography, S.CHANDRASEKHAR. 
Advances in Physics v 9 n 36 Oct 1960 p 363-86. Review of 
subject is presented which proceeds from earliest to most recent 
results; correction for extinction in value of structure factor 
is derived which utilizes polarized X-rays. 40 refs. 

Powder Technique for Empirical Determination of Absorp- 
tion Corrections, H.A.R.WEGENER. Brit J Applied Physics v 
10 n 9 Sept 1959 p 406-9. X-ray absorption factors necessary in 


ture analyses can be obtained empirically by analog tech- 
nique; this is accomplished by replacing single crystal in 
camera by powder specimen of same shape, macroscopic orien- 
tation and absorption properties, and recording pattern as 
camera goes through same motions as before; patterns aris- 
ing in conjunction with different cameras described. 


Roentgenstreuung in Koerpern mit regelloser Struktur, P. 
DEBYE. Zeit fuer Physik v 156 n 3 1959 p 156-64. K-ray scat- 
tering in bodies of irregular structure; how small angle scat- 
tering can be used to get information on gross structure of 
medium with non-crystalline matter distribution; explicit 
formulas for special case of gel with hole structure, where 
X-ray analysis will be appropriate. 

Standard X-Ray Diffraction Powder Patterns—Data for 61 
Substances, H.E.SWANSON, N.T.GILFRICH, M.I.COOK, R. 
STINCHFIELD, P.C.PARKS. US Bur Standards—Cir v 539 
Apr 1959 76 p. Standard patterns are presented; 33 replace 
39 patterns already represented in X-ray Powder Data File, 
and 28 are for substances not previously represented ; compari- 
son is made of all power diffraction data available for each of 
substances reported; patterns were made with Geiger counter 
X-ray diffractometer. 


Tomograph for Industrial Radiography, D.CHARLES. J Sci 
Instruments v 37 n 8 Aug 1960 p 257-8. Tests on assembly of 
wire mesh gauzes in order to assess industrial applications of 
technique originally developed for medical purposes, in which 
relative movements of X-ray tube, subject and film are con- 
trolled so that defined section of subject is recorded as sharp 
image, superimposed on diffuse background due to blurred 
images of rest of subject; technique is particularly effective 
in examination of assemblies, such as heat exchangers, in 
which detail in any one layer is masked by overlying layers. 


X-RAY APPARATUS 


See also Liquid Level Indicators; Medical Equipment and 
Supplies; Photography—High Speed; Spectrometers—X-Ray ; 
X-Ray Analysis; X-Ray Tubes; X-Rays. 


Circular-Arce-Shaped Slit with Fixed Center and Continuously 
Adjustable Radius for Analysis of Circularly Symmetric Low- 
Angle X-ray Diffraction Patterns, J.W.M.DuMOND, J. 
EVERITT. Annals of Physics v 11 n 1 Sept 1960 p 49-64. 
Logarithmic spiral slit can be rotated and translated in front 
of circular sector V-shaped opening with such motion that 
exposed segment at all times furnishes good approximation 
to circular arc with center fixed at point of “V” and con- 
tinuously variable radius of curvature; slit may be constructed 
to afford total slit area varying as square of radius. 


Design and Performance of Rapid-Seanning X-ray Diffrac- 
tometer, ALSSKERTCHLY. J Sci Instruments v 37 n 1 Jan 1960 
p 6-14. Apparatus enables equatorial X-ray diffraction intensity 
distribution from radially symmetrical specimens to be obtained 
over angle range 0 to 20° in 20 sec; instrument was originally 
designed for investigation of reaction kinetics in certain high 
polymeric substances of interest to textile industry, but has 
wide range of applications which involve relatively rapid 
changes in lattice parameters. 
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X-RAY APPARATUS—Continued 

Features of Industrial X-ray Equipment and Standard Ex- 
posure on Basis of KV/mr Graphs, A.GILARDONI, A.TAC- 
CANI. Nondestructive Testing v 18 n 4 July-Aug 1960 p 263-5. 
Method for qualification of X-ray equipment based on dose meas- 
ured behind given filters (filter-analysis) ; milliroentgen meet- 
ing screen and film is determining basis of exposure ; graph 
shows dosimetric output of self-rectifying equipment; instru- 
ments used for necessary measurement and procedure. 


Influence of Instrumental Aberrations on Schultz Technique 
for Measurement of Pole Figures, B.GALE, D.GRIFFITHS. 
Brit J Applied Physics v 11 n 3 Mar 1960 p 96-102, Experi- 
mental and theoretical investigation of Schultz reflection 
technique has shown that it is capable of giving accurate re- 
sults provided integrated intensities are measured; detailed 
discussion is given of influence of aberrations of optical system 
on diffraction-line shapes; it is concluded that integrated in- 
tensities are unaffected by tilting of specimen. 


New Device for Obtaining X-Ray Diffraction Patterns from 
Substances Exposed to High Pressure, J.C.JAMIESON, A.W. 
LAWSON, N.D.NACHIRIEB. Rev Sci Instruments v 30 n 11 
Nov 1959 p 1016-19. Device for obtaining diffraction patterns 
of thin sheets pressed between opposing diamond _ pistons ; 
pressure, initially applied by small auxiliary laboratory press, 
is clamped onto sample by lock-nut; whole unit is designed to 
replace sample mount of standard X-ray diffraction unit; sam- 
ple patterns taken on two of high pressure modifications of 
bismuth. 


X-Ray Apparatus Construction, M.M.UMANSKII. Instru- 
ments & Experimental Techniques (English Translation of 
Pribory i Tekhnika Eksperimenta) n 3 May-June 1959 p 349-62. 
Review of various branches of X-ray apparatus technology ; 
X-ray apparatus construction cannot be incidental byproduct of 
basic work on X-ray investigation of materials but needs to 
be organized within framework of continuous specialized 
scientific research and work on production methods. 66 refs. 


X-ray Scanning Microanalyser, P,DUNCUMB. Brit J Applied 
Physics v 10 n 9 Sept 1959 p 420-7. Chemical microanalysis 
of surface by Castaing technique carried out by exciting char- 
acteristic X-ray emission from selected point, located opti- 
cally under stationary electron beam about 1 uw in diam; speed 
of working greatly increased by use of scanning technique, 
which enables surface distribution of given element to be 
presented visually as image on cathode ray tube screen ; method 
applied to elements of atomic number 12 and above, in metal- 


X-RAY FILMS—Continued 


107-9. Examination of inefficiency of radiographic process and 
photographie inefficiency; development of X-Omat Processing 
System, which is combined self-threading processor and dryer 
in which sheets of standard sizes of X-ray film up to 17 in. in 
width are transported from station to station by means of 
rollers; operational procedure and development of chemistry 
that enabled fixing, washing, and drying film in fraction of 
time previously used. 


Effect of Chemical Ripening on Photographic Response to 
Light, X- and Gamma Radiation, D.A.NEPELA, H.F.NITKA. 
Photographic Science & Eng v 4 n 1 Jan-Feb 1960 p 12-18. 
Data indicate clearly effect of chemical ripening in pho- 
tographic response to high energy radiation as opposed to 
that for ordinary light exposures; significance of chemical 
ripening depends considerably on type of radiation; for Co-60 
X-ray exposures surface sensitivity centers on silver halide 
erystals are more effective than for X-ray exposures; time 
data and compositions of solutions are given. 


Photomacrography of Small Radiographs, L.C.WALL. Non- 
destructive Testing v 18 n 4 July-Aug 1969 p 242-9. Lenses 
for photomacrography ; type of camera and system of illumina- 
tion, defined as photography at low magnification using simple 
microscope; photographie considerations; importance of pho- 
tographic paper and recommended relation between density 
scale of intermediate and scale index of paper. 


Radiographie Contrast in Double-Film Techniques, G.M. 
CORNEY. Nondestructive Testing v 18 n 3 May-June 1960 p 
183-4. In double-film technique for increasing radiographic 
speed, two films are exposed simultaneously in same exposure 
holder and reviewed in register; single and double film tech- 
niques will give same radiographic contrast when total net 
density on double film equals net density on single film under 
certain conditions which are outlined. 


Studies on Sensitization of Photographic Emulsions to 
X-Rays by Thallous Salts, Y.WAKABAYASHI. Photographic 
Science & Eng v 4 n 1 Jan-Feb 1960 p 1-4. Silver bromide 
emulsions can be sensitized not only by coprecipitation of 
silver bromide with univalent thallous ions but also by adding 
either thallous nitrate, bromide or bromide emulsion to silver 
bromide emulsion before coating, or by immersing films in solu- 
tion of thallous nitrate or thallous bromide before exposure; 
emulsions show no increase in sensitivity to light and no or 
little solarization. 


lurgical, biological and mineralogical specimens. Processing. See Sensitometers. 
Accessories. Die Anwendung elektronischer Gedaechtnisse in X-RAY TUBES 


der Radiologie, T.G.SCHUT, W.J.OOSTERKAMP. Elektro- 
nische Rundschau vy 14 n 1 Jan 1960 p 19-20. Application of 
electronic memories in radiology; device for magnetic storage 
and television transfer of X-ray image which may be evaluated 
at once, can be viewed as long as one likes, and demands small 
radiation dose only; single image points of X-ray image are 
registered by rotating drum (3000 rpm) and recording head 
which contains coil wound around core of ‘“‘Ferroxcube’’. 


X-ray Diffraction by Single Crystals at Low Temperatures: 
Cryostat for Use with Liquid Hydrogen, J.H.ROBERTSON. J 
Sci Instruments vy 37 n 2 Feb 1960 p 41-5, Modification of usual 
method for generating cold gas stream; apparatus is capable 
of maintaining crystal at temperature of about 23 K _ for 
periods up to 48 hr, without interference with operation 
of standard diffraction techniques. 


Cameras. High Vacuum High Temperature X-ray Camera, B.A. 
HATT, P.J.C.KENT, G.I.WILLIAMS. J Sci Instruments v 37 
n 8 Aug 1960 p 273-6. Camera is suitable for examination of 
reactive metals such as titanium and Zirconium up to tem- 
peratures of 1000 C in vacuum better than 1x10-° mm of 
mercury; high vacuum is obtained by constructing camera in 
glass without demountable seals, and use of radiant heater in 
place of conventional furnace assembly; application of camera 
to studying B-@ transformation in Ti-Cr and Ti-Zr alloys. 


Improyed Microbeam Back-Reflexion X-Ray Camera with 
Arrangement for Irradiating Pre-Selected Area, H.M.OTTE, 
R.W.CAHN. J Sci Instruments v 36 n 11 Nov 1959 p 468-5. 
Camera for use in conjunction with microfocus X-ray tube, has 
advantages over previous cameras of being more rapid and 
precise in setting, and of enabling much shorter exposure times 
to be used for X-ray beams of 10 to 50u in diam. 


Unidirectional Integrating Mechanism for Buerger Preces- 
sion Camera, E.C.LINGAFELTER, J.M.STEWART. Rev Sci 
Instruments v 31 n 4 Apr 1960 p 399-400. Device, which is 
modification of Buerger-Super precession camera, is designed 
to be used in conjunction with integrating microphotometer ; 
instrument has been used to gather zero-level data; tests show 
good agreement between single crystal(sodium chloride) data 
from precession method and powder data from spectrometer. 

Standards. X-Ray Equipment (Cassettes, Focal Spot Size, Fluo- 
roscopic Diaphragms). Nat Elec Mfrs Assn—Publ n XR 2-1959 
Dec 1959 6 p. Sizes of cassettes, X-ray tube focal spot size, and 
direction of fluoroscopic diaphragm operating means. 

X-RAY FILMS 

Dry to Dry!—Story of Film Processing, W.D.KIEHLE, A.H. 
ALLARD. Nondestructive Testing v 18 n 2 Mar-Apr 1960 p 


Determination of Spectral Contamination of X-Ray Tubes, 
J.LADELL, W.PARRISH. Phillips Research Reports v 14 n 5 
Oct 1959 p 401-20. X-ray method outlined for qualitative and 
quantitative analysis of spectral purity of X-ray tubes ; method, 
based on well known principles, employs standard diffrac- 
tometer equipped with Xe filled proportional counter and 
Mo-foil analyzer; various theoretical and practical aspects 
required in determination of correction factors to compare 
different wavelengths described. 


Ein neues Elektrodensystem fuer eine Roentgenroehre mit 
punktfoermigem Brennfleck, RLHOSEMANN, J.HOEFT. Zeit 
fuer Angewandte Physik v 11 n 9 Sept 1959 p 365-7. New elec- 
trode system for X-ray tube with finely focused spot; sealed- 
off tube with spot size of 30u half-width, having electrostatic 
double lens and cathode in form of spiral. 


La décharge électrique dans le vide. Son application au tube 
a éclairs de Rayons X, JSSOMMERIA. Vide v 15 n 85 Jan-Feb 
1960 p 52-62. Electrical discharge in vacuum, as applied to 
X-ray tubes ; experimental studies on breakdown of vacuum 
investigated ; effects of thermionic emission, anode and cathode 
vaporization, voltage variations, influence of anode material, 
and other variables; photographs, sketches, tabular and 
graphical data. 


Rotating Anode X-Ray Tubes, R.GRIFFOUL. Vide v 15 n 88 
July-Aug 1960 p 342-54. Recent achievements in development 
of X-ray tubes for use in medical diagnosis; it was found 
that tube performance could be doubled by increasing speed of 
anode rotation 3 times and by improving thermal radiation 
by carburization of tungsten. (In French and English). 


Tube scele de radiographie eclair 400 kilovolts-200 joules, 
J.BERNARD, A.ROSSIGNOL. J de Physique et le Radium 
Physique Appliquee v 20 n 12 Dee 1959 p 167A-74A. Fine focus 
X-ray flash tube with operating voltage of 400 kv for energy 
of 200 joules; apparatus for flash X-ray photography is de- 
scribed; methods used to record curves of voltage and current 
and to measure duration of X-ray flash are also given. 


Use of Monitor in X-Ray Spectral Analysis, M.A.BLOKHIN, 
I.V.BUSLER, O.P.KRAMAROV, I.P.CHERNYAVSKAYA. In- 
struments & Experimental Techniques (Translation of Pribory 
i Tekhnika Eksperimenta) n 1 Jan-Feb 1959 p 109-15. Use of 
electronic circuit regulating filament current of X-ray tube 
cathode for automatic stabilization of intensity of fluorescent 
X-rays; how monitor in form of auxiliary Geiger Mueller 
counter, may serve as intensity detector. 


Image Intensifiers. See also Medical Equipment and Supplies. 


Diffraction. 
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X-RAY TUBES—Continued 


Electronic Fluoroscopy and High Speed Motion Picture Pho- 
tography Used in Evaluation of Sealed Assemblies, J.P.BAT- 
TEMA, Jr, J.L.MINOS. Nondestructive Testing v 18 n 2 Mar- 
Apr 1960 p 103-6. Electronic image intensifier is used at Con- 
vair Astronautics Reliability Diagnostic Laboratory to inspect 
components and assemblies of ballistic missiles carrying 
themonuclear warheads ; MG-150 constant potential X-ray gen- 
erator with 0.4 mm focal spot X-ray tube is operated at 150 
kv, 3 ma; Fairchild Model HS-401, 16-mm motion picture 


camera ; techniques used, examples of inspection method and 
evaluation. 


Fluoroscopic Image Intensifier Devices, E.L.CRISCUOLO, 
C.H.DYER. Nondestructive Testing vy 17 n 6 Nov-Dec 1959 p 
344-9. Experimental data and information on characteristics 
of several image amplifying or intensifying devices and 
brightness measurements and response data as function of 
X-ray intensity; fluoroscopic technique and sensitivity curves 
for aluminum and steel are illustrated for each type of am- 
plifying device; 2% sensitivity is obtained with special tech- 
niques utilizing 0.3-mm focal spot tube. 

Récents développements dans le domaine des tubes amplifica- 
teurs de luminance en radiologie: tubes C.F.T.H. de 16 et 22 
em a gain 3000, L.F.GUYOT, B.DRIARD. Vide v 15 n 85 Jan- 
Feb 1960 p 28-35. Developments in X-ray image intensifiers ; 
two new tubes developed by Compagnie Francaise Thomson- 
Houston ; 6 in. intensifier type TH 9411 has field twice that of 
original TH 9400 with gain of 3000 measured with respect to 
CB2 Patterson type screen; 9 in. intensifier type TH 9421 has 
field four times TH 9400 with greater than 3000 gain; design, 
construction and operation; tabular and graphical data. 


Standards for Measurement of Brightness Intensification 
in Fluoroscopic Image Intensifiers, W.S.LUSBY. AIEE—Trans 
v 78 pt 1 (Communication & Electronics) n 45 Nov 1959 p 
504-5 (discussion) 506. Necessity of establishing permanent 
standard base line for both intensified fluoroscopic images and 
images from improved conventional screens; it is proposed 
that 2 milliamperes of X-ray tube current be accepted as 
practical basis for standard brightness values, and that this 
be further corrected, if necessary, to provide 94 milliroent- 
gens per min at 66 cm, measured without backscatter. 


Use of Crystal to Display High Energy X-Ray Images, J.S. 
PRUITT. Nondestructive Testing v 17 n 6 Nov-Dec 1959 p 359-. 
62. Instrument, used at National Bureau of Standards con- 
sists of image converter, forming optical replica of incident 
X-ray image, and display system, which records, amplifies and 
displays replica; image converter is thallium-activated sodium 
iodide crystal, viewed from distance of 35 in. by fast lens; 
instrument is capable of continuously displaying X-ray images 
formed by low intensity betatron X-rays. 


X-RAYS 


See also Crystals—Irradiation; Electron Tubes; Exploding 
Wires ; Glass—Electric Properties; Radiation ; Spectrometers— 
X-Ray; X-Ray Analysis; X-Ray Apparatus ; X-Ray Tubes. 

High-Frequency Limit of Bremsstrahlung in Sauter Approxi- 
mation, U.FANO. Phys Rev v 116 n 5 Dec p 1156-8. Methods 
for calculation of X-ray emission by electrons; modified Born 
approximation yields nonzero cross section proportional to Z? 
at high-frequency limit of bremsstrahlung spectrum and also 
at low energy electron energy limit of pair-production spec- 
trum. 


X-Ray Attenuation Coefficients from 10 kev to 100 Mev, 
R.T.McGINNIES. US Bur Standards—Cir n 583 Oct 30 1959 
10 p. New experimental data has permitted revision of 
estimates at low energies so that they are of same accuracy 
as those for higher energies; table 4 of US Bur Standards cir- 
cular 283 is eliminated, and new table is given for each mate- 
rial for photon energies less than 100 key. 


See also Crystals; X-Ray Apparatus. 


Self-Adjustment of Internal Radiation Field to Compensate 
for Linearly Varying d Spacing in X-Ray Diffraction, H.COLE, 
G.E.BROCK. Phys Rev v 116 n 4 Nov 15 1959 p 868-73. Ex- 
perimental confirmation of hypothesis that forward diffracted 


X-RAYS—Continued 


X-ray beam changes direction in space when anomalously 


transmitting crystal is bent; data on angular shifts for ger- 
manium crystals. 


Vliyanie rel’efa poverkhnosti na intensivnost rentgenov- 
skikh  difraktsionnykh maksimumov, A.S.KAGAN,  B.T. 
POLYAK, S.Sh SHIL’SHTEIN. Zhurnal Tekhnicheskoi Fiziki v 
29 n 9 Sept 1959 p 1142-5. Effect of surface profile on in- 
tensity of X-ray diffraction maxima; maxima with small 
refraction indices are compared with theoretical values, and 
in case of powder samples with large wR, are shown to lose in 
intensity; derivation of absorption factor, which is in good 
agreement with experiment. 

Hazards. See Radiation—Laws and Regulations. 


Measurement. See also Goniometers; Radiation—Measurement; 
Satellites—Instruments. 


Detection and Correction of Nonlinearity in X-Ray Propor- 
tional Counters, M.A.SHORT. Rev Sci Instruments v 31 n 6 
June 1960 p 618-20. Simple procedure which is shown to be 
superior to simple version of multiple foil method; under typi- 
cal working conditions, General Electric 1 SPG counter was 
found to be linear (to within 0.03%) up to 4000 counts/sec. 


Efficiency of Characteristic Kg X-ray Production in Copper 
between 9 and 15 kV, N.A.DYSON. Brit J Applied Physics v 
10 n 11 Nov 1959 p 505-7. Absolute measurements described of 
production of Kg characteristic X-radiation in Cu and data 
compared with existing information; measurements (together 
with single existing observation) cover range of electron ener- 
gies between 9 and 15 kv. 


Electronic Apparatus for Study of X-rays with Proportional 
Counter, N.PATLA. J Sci Instruments v 37 n 10 Oct 1960 p 
388-93. Design and construction of electronic pulse recording 
system; details on high gain amplifier and pulse amplitude 
analyzer for X-ray wavelength discrimination. 


Messung der Intensitaet von Roentgenbeugungsreflexen mit 
Hilfe eines GaAs-Sperrschichtelements, H.PFISTER. Zeit fuer 
Angewandte Physik v 11 n 8 Aug 1959 p 290-6. Intensity meas- 
urement of X-ray diffraction reflex by means of Ga-As barrier 
unit; reflex diagrams of powder samples and data on single 
crystal reflexes recorded utilizing short circuit current of 
semiconductor barrier layer. 


Variation with Particle Size of Effective X-ray Absorption 
Coefficient of Heterogeneous Slabs, G.B.MITRA, A.J.C.WIL- 
SON. Brit J Applied Physics v 11 n 1 Jan 1960 p 43-5. Effec- 
tive absorption coefficient for transmission of X-rays through 
heterogeneous slabs differs from weighted-mean absorption 
coefficient because of random fluctuations in number of par- 
ticles of each type of material along different parallel paths; 
value of effective absorption coefficient wert is calculated for 
several models. 


Reflection. See Goniometers. 


Scattering. Apparatus for Measurement of Small-Angle Scatter- 
ing of X-Rays, A.ILSLUTSKER, E.A.EGOROV. Instruments & 
Experimental Techniques (English translation of Pribory i 
Tekhnika Eksperimenta) n 5 Sept-Oct 1959 p 788-94. Apparatus 
employs principle of broad “‘semi-infinite’’? beam, which pro- 
vides greater power and less parasitic scattering than other 
systems for investigating X-rays at small angles; apparatus 
makes use of scintillation method of registering X-ray quanta. 


Die Streuung von Roentgenstrahlen an_ nicktkristallinen 
festen und fluessigen Substanzen, O.DUERING. Magdeburg. 
Hochschule fuer Schwermaschinenbau—Wissenschaftliche Zeit 
v 3.n 2-3 1959 p 185-7. Scattering of X-rays by noncrystalline 
solid and liquid substances ; after stating peculiarities of X-ray 
interferences at liquid and amorphous substances, most prac- 
tical methods for evaluation of diffraction photographs of such 
substances are described. 


Shields. Radiation—Shields. 
Visualization. See Television Equipment—Cameras, 


XYLENE. See Hydrocarbons—Processing; Petroleum Products 
—Chemicals. 


See Accelerators—Shielding ; 


ve 


YACHTS 


See also Motor Boats. 


Setting Course for Yacht Research. Engineering v 190 n 
4919 July 29 1960 p 146-7. Review of various investigations 
on hull and sail form and performance, and on determination 
of optimum course; references are made to certain racing 
craft and their design. 


YARN 
See also Cotton Yarn; Knit Fabrics; Nylon; Rayon Yarn; 
Rubber Tires—Cords; Textile Fibers; Textile Machinery ; 


Woolen and Worsted Yarn. 


YARN—Continued 

Fiber Orientation, W.ITANI. Textile Machy Soc Japan—J 
v 5 n 1 June 1959 p 10-24. Degree of orientation in laps, 
slivers and rovings, degree of orientation in microscopic fields, 
and degree of parallelization and straightening are measured 
and calculated by functional formulas applicable to each ; 
effects of scutching, carding and drafting action on degree of 
orientation, parallelization and straightening are discussed. 

Measuring Phase Wave Velocity of Threads by Longitudinal 
Pulse Wave Under Various Tensions, MSSUEMATSU. Textile 
Machy Soe Japan—J v 5 n 2 Dee 1959 p 39-41. Study of 
loads and phase velocities of longitudinal pulse waves of stress 
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YARN—Continued 4 
of several kinds of threads including raw and degummed silk, 
viscose rayon spun yarn and woolen yarn under small tension ; 
it was found that pulse velocity of thread increases with 
increase in tension, Young’s longitudinal modulus of thread 
increases with increase in tension, and that rate of increase 
in Young’s modulus for load of spun yarns has large value 
under weak tension of yarn. 

Twist Geometry and Twist Limits in Yarns and Cords, P.S. 
GRACIE. Textile Inst—J v 51 n 7 July 1960 (Trans Sec) 
p T271-88. Geometry of twisted yarns is analyzed and, by 
introduction of term ‘“‘basic’” twist (defined as twist per 
unit of untwisted length), certain relations are obtained which 
show why there is limit to twist and why snarling is inevitable 
above it, even when yarn is held taut; examples of twist 
level are given for nylon, viscose and polythene yarns, and 
for nylon tow; geometry of primary cording is considered, and 
limit of cord twist demonstrated. 


Dyeing. See Dyes and Dyeing. 
Friction. See Hosiery Manufacture; Yarn—Spinning. 
Moisture. See Textiles—Moisture. 


Numbering Systems. Introduction of Tex System for Designation 
of Yarn Number. ASTM—Bul n 247 July 1960 p 48-51. In- 
formation on proposed plan for changeover to single system 
of numbering yarns made from all types of fibers; tex 
number can also be used for laps, slivers, and rovings; con- 
version tables giving rounded equivalent tex numbers for 
various ranges of English Cotton Count, English Worsted 
Count, American Woolen Run, and Denier Number, together 
with instructions for their use, are given in appendix. 

Sizing. Stabilizing Yarn ‘On Run’. Man-Made Textiles y 37 
n 431 May 1960 p 68. Process developed at du Pont for sizing 
newer synthetic yarns, that can also be applied to yarn in 
package form; continuous multifilament yarn is treated with 
water sensitive size, dryed, subjected to high velocity jet of 
air to form individual filament loops, and stabilized by sub- 
jecting textured yarn to warm humid atmosphere, to render 
size tacky, and subsequently drying; data on types and amount 
of size, time and temperature, stability measurement, etc, are 
given. 

Spinning. See also Cotton Yarn—Spinning; Rayon Yarn—Spin- 
ning; Textile Machinery—Spinning Machines; Textile Mills— 
Quality Control; Woolen and Worsted Yarn—Spinning. 

Aspects of Count Variation, R.FULLARD. Man-Made Tex- 
tiles v 386 n 427 Jan 1960 p 48-9, 51. Investigation of quality 
control in cotton and staple fiber spinning; to check repre- 
sentative property of small samples selected from ring frame, 
investigation was conducted in which two successive leas were 
wrapped from every spindle of ring frame, and leas produced 
from two successive supply packages on ten spindles were 
all wrapped in order of production. 

Continuous Control of Sliver Thickness, F.MURAKAMI, 
T.SHOMAN, S.KASE. Textile Machy Soc Japan—J v 6 n 1 
June 1960 p 11-16. Approximation of characteristics of open 
and closed loop servo draft systems, by mathematical models 
consisting of linear transfer functions; term “servo-draft 
system” refers to any drawing frame capable of continuously 
measuring thickness of slivers and changing draft ratio 
automatically in response to measured thickness signal to 
produce uniform output slivers. 


Control of Short-Wave Length Irregularity of Slivers, S. 
ISHIKAWA, J.SHIMIZU. Textile Machy Soc Japan—J vy 6n 1 
June 1960 p 81-4. Theoretical study of transfer function of 
servo draft system and influence of fiber length on draft 
control; it is shown that short wave length irregularity is 
amplified by drafting and that increase in draft ratio increases 
short wave length irregularity; there is limit to control by 
changes in surface speed of front roller. 


Easy Way to Control Variation in Twister Tension, D.H. 
DENHOLM, J.C.SMITH, Jr. Textile World v 110 n 2 Feb 
1960 p 58-9. It is suggested that control limits for twister 
tension can be determined statistically by translating actual 
tension measurements into standard deviation from mean and 
plotting results as bell shape curve; six-step method is 
demonstrated. 

Effects of Drafting on Fiber Orientation, K.FUJINO, W. 
ITANI. Textile Machy Soc Japan—J v 5 n 2 Dee 1959 p 1-9. 
Assumptions are that ideal slivers are filled perfectly with 
medium, that all fibers can be folded at interlocking points of 
segments, and that directional distributions of segments are 
fixed by deformation of medium; function is formulated to 
express effects of changes in length and volume of ideal slivers ; 
theory can be used to estimate effects of draft ratios in fiber 
orientation of slivers as value of draft efficiency. 


Improvements in Dacron Carding, T.G.CLAYTON. Modern 
Textiles v 41 n 2 Feb 1960 p 34, 36, 38. Results of laboratory 
studies of carding performance of 1.5 denier 114-in. Dacron 
staple on conventional flat top card and granular card clothed 
with metallic wire; it is demonstrated that metallic wire 
offers immediate advantages in quality and economy to mills 
producing blends of Dacron and cotton; fancy rolls are 
eliminated, and increased productivity without sacrifice of 
quality are found; diagrams show card settings. 


YARN —Continued 

Measuring and Correcting Sliver Irregularity by Frictor- 
Using Equipment, K.MIHIRA, H.TAKEDA. Textile Machy Soe 
Japan—J v 6 n 1 June 1960 p 17-30. Frictor was devised for 
controlling bundles of fibers; resistance force of frictors of 
various shapes against sliver drawing was measured; two 
types of sliver irregularity testers were tried with frictor; 
automatic device, in which frictor is used as detector, for 
controlling sliver irregularity was devised and tried on card. 

Metallic Card Clothing and its Teeth, K.MIZUKAGA. Textile 
Machy Soe Japan—J v 5 n 1 June 1959 p 46-50. Concern is 
with clothing for use on carding machines for rayon and 
cotton spinning processes; carding action of metallic clothing 
and fillet clothing is governed by same principle; however, 
carding machine equipped with metallic clothing gives many 
advantages, including reduced wastage and dispensing with 
stripping, also better quality card slivers per equal unit of 
production. 

Physics of Yarn Tensions and Balloon Shapes in Spinning, 
Winding and Similar Processes, A.E.DeBARR. Textile Inst—J 
v 51 n 1 Jan 1960 (Trans Sec) p T17-38. Factors determining 
yarn tensions and balloon shapes are discussed in physical 
terms; effects of frictional, centripetal, air drag and Coriolis 
forces are considered separately, and their magnitudes are 
then compared for different conditions. 

Principles of Friction Twisting, D.F.ARTHUR, A.F.WEL- 
LER. Textile Inst—J v 51 n 2 Feb 1960 (Trans Sec) p T66-72. 
Method of false twisting by frictional contact between yarn 
and moving surface; relation between variables; it is shown 
that equivalent twist head speeds of up to 1,000,000 rpm ean 
be obtained at actual rotational speeds of up to 5000 rpm only. 

Roll Slippage Causes Variation in Yarn, N.H.POMFRET. 
Textile World v 109 n 9 Sept 1959 p 51, 205-6. Theoretical 
approach to problem, and methods of applying principles to 
produce more even yarn; forces that affect roll slippage 
include friction, drafting pull, bobbin-holder drag, and saddle 
pressure; examples for checking equipment and making 
adjustments. 

Selecting Optimum Conditions in Ring Spinning. Textile 
Recorder v 77 n 919 Oct 1959 p 66-9. Factors limiting ring 
frame production; method for calculating spindle speed and 
traveler weight to give maximum production under given 
conditions ; nomograms for obtaining maximum spindle speed 
from known spinning conditions and yarn strength, and 
traveler number to give minimum permissible spinning tension. 


Static Electricity. Instrument for Study of Friction and Statice 
Electrification of Yarns, D.A.ZAUKELIES. Textile Research 
J v 29 n 10 Oct 1959 p 794-801. Apparatus applicable for 
measurements on moving yarns enables measurements to be 
made at constant tension in ranges below yarn take-off ten- 
sions; certain yarn mechanical properties can also be meas- 
ured; results show some effects which are not yet fully 
understood, such as reversal of sign of transferred charge 
with change of speed and unusually plastic behavior of nylon 
yarns in moving contact with surfaces. 


Synthetic. See also Dyes and Dyeing—Synthetic Fibers ; Nylon; 
Rayon Yarn; Textile Fibers—Synthetic ; Yarn—Sizing ; Yarn— 
Spinning. 


Acrylics on Stretch-Break Stapling Machinery. Man-Made 
Textiles v 36 n 424 Oct 1959 p 42-3. Reference is to processing 
of Orlon tow on Turbo Stapler to impart high shrinkage 
potential for manufacture of high bulk yarns; tow bundle is 
stretched in heated draw zone and cooled under tension; by 
subsequently relaxing portion in Turbo Fiber Setter low 
shrinkage component is formed, two components then being 
blended to form high bulk blend for conversion into final spun 
yarn. 


Approach to Visco-Elastic Behaviors with Mathematical 
Method, S.WATANABE. Textile Machy Soc Japan—J v 5 n 2 
Dec 1959 p 10-13. New master theory on rheology is shown 
by using derivatives of fractional order; theory is sufficient 
to describe, simply and definitely, stress-strain relations as 
functions of time which represent many well-known visco- 
elastic behaviors; reference is made to experimental results 
for viscoelasticity of nylon 6. 


Crepe Yarns—Their Diameters and Structures, I.GEMMA, 
Y.FUKUSHIMA, T.MIYASAKA,. Textile Machy Soc Japan— 
J v 5 n 2 Dee 1959 p 42-9. Empirical formula applicable in 
calculating diameters of viscose and Bemberg twisted yarns 
was derived; yarn diameter is obtained as function of yarn 
count, twist and yarn contraction; it is suggested that struc- 
ture of twisted filament yarn deviates from ideal helical form, 
and deviation is explained on basis of number of filaments, 
yarn count, yarn tension, coefficient of friction between 
filaments, shape of cross section of filament, and yarn con- 
traction rate. 


Denier Numbers and Filament Counts of U.S. Manmade 
Yarns and Fibers, 1960, H.G.JANNER. Modern Textiles v 41 
n 9 Sept 1960 p 67-82. Tables give information for cellulosic 
and non-cellulosic yarns, glass fibers, and metallic yarns. 


Measurement of Crystallinity in Drawn Polyethylene Tereph- 
thalate Fibres by X-Ray Diffraction, G.FARROW, D.PRES- 


Testing. 
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YARN—Continued 


TON. Brit J Applied Physics vy 11 n 8 Aug 1960 p 3538-8. 
X-ray photographic method which has been used is com- 
parable in speed with alternative method of recording X-ray 
diffraction pattern by means of Geiger-Mueller counter; results 
show that crystallinity in drawn yarns is much lower than 
expected and that no correlation exists between crystallinity 
so measured and density of yarns. 


Mechanics of Twisted Yarns: Further Studies of Tensile 
Properties of Continuous-Filament Yarns, J.W.S.HEARLE, 
H.M.A.E.EL-BEHERY, V.M.THAKUR. Textile Inst—J v 51 
n 8 Aug 1960 (Trans Sec) p T299-316. Study of viscose rayon, 
Tenasco, acetate, nylon and Terylene yarns; effects of twisting 
tension, differences between ring twisted and uptwisted yarns, 
values of rupture and yarn contraction due to twisting ; change 
of yarn diameter during extension, properties of filaments 
extracted from yarns, and study of glued and unglued model 
yarns. See also Engineering Index 1959 p 1406. 

_Periodicity in Winding of Ring-Frame Draw-Twister Bob- 
bins, A.NAEF, L.HERMANNE. Textile Inst—J v 51 n 7 July 
1960 (Trans Sec) p 1265-70. When low twist continuous 
filament synthetic yarns are drawn on ring frames, conditions 
differ from those in staple yarn spinning and _ periodicities 
may appear in windings on surface of bobbins; to demonstrate 
periodicities on yarn packages, drawn yarn was colored at 
times during about 100 yd as it issued from delivery roll; 
patterns appear on surface because yarn is subject to sinusoidal 
variations due to imperfections in spinning machine. 


Processing Orlon Tow on Turbo Stapler, J.E.NORTON, R.S. 
SMITH, A.T.TWING, Jr. Modern Textiles v 50 n 11 Nov 1959 
p 40, 42, 58. Methods of controlling variables of Turbo Stapler 
process which affect yarn shrinkage; these include heating, 
drawing, cooling, and machine speed. 


Rovana—Dow’s New Saran Micro-Tape, N.W.ABERNETHY. 
Modern Textiles v 41 n 5 May 1960 p 99-102. Characteristics 
of tape developed by Dow Chemical Co, which can be woven 
directly into fabrics; basically it is thin slit plastic film which 
is folded into continuous ribbon; fabrics can be produced that 
are very resistant to tearing because of flat geometry of yarn. 


Tension of Viscose and Nylon Yarns While Running, M. 
MAEDA, T.YAMAGUCHI. Textile Machy Soc Japan—J v 5 
n 2 Dec 1959 p 21-38. Study of tension induced by subjecting 
yarn to external deformation while running between two 
cylinders; static experiment was made to determine how 
tension of running yarn changes with changes in draft force 
and in running speed of yarn, and dynamic experiment to 
see how tension of running yarn, when elongated periodically, 
changes with changes in draft force, in running speed of 
yarn and in amplitude of elongation which yarn receives 
periodically. 


Terylene Processing on Cotton and Modified Cotton Machin- 
ery, J-THOMSON. Textile Inst—J v 51 n 1 Jan 1960 (Proc 
Sec) p P36-43. Blow room processing; carding methods and 
equipment; drawing and preparation prior to spinning; yarn 
spinning. 

Vyrene—New Synthetic Elastic Yarn, L.M.BOULWARE. 
Modern Textiles v 41 n 8 Aug 1960 p 46-8. Elastomer developed 
by US Rubber Co is manufactured fiber composed of linear 
polyurethane; properties and physical characteristics, and 
problems in its use, which pertain to heat sensitivity and 
dyeing characteristics. 


See also Textile Measuring Instruments; Textiles— 


Testing. 

Direct Method for Measuring Yarn Diameters and Bulk 
Densities Under Conditions of Thread Flattening, J.B.HAMIL- 
TON. Textile Inst—J v 50 n 12 Dee 1959 (Trans Sec) p 
T655-72. Measures of both major and minor thread diameters 
may be obtained from small samples of yarn, under conditions 
of thread tension and compression which may be controlled 
to produce thread flattening similar to that which occurs 
particularly in weaving, but also in package winding, warping, 
and knitting; method consists essentially in winding yarn 
in adjacent coils on to spindle of suitable diameter. 


Free Diameter and Specific Volume of Textile Yarns, 
B.E. van ISSUM, N.H.CHAMBERLAIN. Textile Inst—J v 50 
n 11 Nov 1959 (Trans Sec) p T599-623. New method, based on 
use of photographic integration, for determination of uncon- 
strained diameter of yarns; results obtained by applying 
method to various natural and synthetic yarns are used to 
obtain relationships between free diameter and yarn count; 
effect of yarn twist on such relationships is examined. 


Retraction of Twisted Continuous-Filament Yarns, W.F. 
KILBY. Textile Inst—J v 50 n 12 Dee 1959 (Trans Sec) p 
1673-87. It is suggested that either filament migration occurs 
or that inner filaments are compressed while outer ones are 
extended; experimental evidence is cited to show that com- 
mercial methods of twisting favor filament migration, while 
twisting of short lengths of yarn by static method may 
result in certain degree of filament compression; in commer- 
cial twisting some compression may occur but this is relieved 
by migration, while in case of static twisting, fiber migration 
is less likely to take place. 


YARN—Continued 


Transmission of Transverse Stresses in Fibre Assemblies, 
J.W.S.HEARLE, H.M.A.E.EL-BEHERY. Textile Inst—J v 51 
n 4 Apr 1960 (Trans Sec) p T164-71. Study of transverse 
pressure exerted horizontally by specimen held under vertical 
applied load in rectangular trough; materials tested are cotton 
and Fibro sliver, Fibro roving, nylon yarn and monofilaments, 
and metal wires and rods; results are discussed in relation 
to forces in twisted yarn. 


Winding. Cones and Tubes for Winding Textile Yarns. Brit 
Standards Instn—Brit Standard n 2547 1960 25 p. Standard 
specifies basic dimensions for manufacture in paper, wood, 
metal or other suitable materials of yarn winding cones, 
parallel tubes and paper transfer cones and tubes; range of 
traverse sizes is 5 in. (127 mm) to 6 in. (150 mm) inclusive; 
ranges of cones and tubes are suitable for natural and man- 
made yarns, yarn dyeing and bleaching of flax yarns. 


Measurement of Diameter of Packaged Roving Being Wound 
on Running Flyer Frame, T.ISSHI. Textile Machy Soc Japan 
—J v 6n1 June 1960 p 35-9. It is suggested that measure- 
ments during, rather than after, winding could assist in 
obtaining package improvement; trial method uses mirror to 
reflect light ray onto sensitive paper, but gives result only 
upon completion of winding; practical method uses photo- 
electric cell and microrecorder, measures exact diameter of 
layers in early, middle and end stages of winding. 


Yarn Tension Control in Winding—5, 6, D.BRUNNSCH- 
WEILER. Textile Recorder v 77 n 920, 921 Nov 1959 p 71-2, 
Dec p 61-2, 69. Nov: Requirements of yarn tension device, 
uses of tension, factors in tension application, and tension 
compensating devices. Dec: Methods of controlling density of 
winding packages; measurement and recording of winding 
tension. Pts 1-4 indexed in Engineering Index 1959 p 1528. 


YEAST 


See also Fermentation; Pulp Manufacture—Waste Liquor 
Utilization. 


Manufacture. Automatic Analyzers Convert Yeast Plant to 
Continuous Operation, H.SHER, R.F.RODGER. Control Eng 
v 7 n 9 Sept 1960 p 190-1. Advantages gained by use of 
programmed sequence control, pH control system, and auto- 
matic titrating apparatus at Distillers Co Ltd; 300 ton/week 
continuous fermentation yeast plant, in England; growth 
control; nitrogen-content control. 


Manufacture of Bakers’ Yeast by Continuous Fermentation, 
A.J.C.OLSEN, H.N.SHER. Chem & Industry n 16 Apr 16 1960 
p 416-37; see also description of plant and process in Int 
Sugar J v 62 n 740, 741 Aug 1960 p 2138-17, Sept p 247-51. 
Engineering and process features of first plant for commercial 
production of yeast, without alcohol, by continuous fermenta- 
tion, producing up to 300 tons of yeast in 7-day week; con- 
tinuous automatic recorder and controller of ‘“Formo]”’ nitrogen 
value, and apparatus for continuous measurement and record- 
ing of fermentative activity and keeping quality of yeast, are 
described. 


YTTERBIUM. See Metals and Alloys—Electric Properties ; Rare 
Earths. 


YTTRIUM 


See also Magnetic Materials ; Metals, Rare and Minor; Metals 
and Alloys; Rare Earths. 


Phase Equilibria and Properties of Yttrium-Titanium Alloys, 
D.W.BARE, O.N.CARLSON. Am Soc Metals—Preprint n 178 
for meeting Oct 17-21 1960 11 p. Y-Ti system investigated and 
phase diagram proposed; system exhibits simple _ eutectic 
behavior with limited primary solid solubility; eutectic occurs 
at 13 wt % Ti and its temperature is 2426 F; maximum 
terminal solid solubility at either end of system is less than 
1 wt %; data on hardness, corrosion and oxidation properties 
given for several alloys. 


Studies on Preparation, Properties and Analysis of High 
Purity Yttrium Oxide and Yttrium Metal at Ames Laboratory, 
C.V.BANKS, O.N.CARLSON, A.H.DAANE, V.A.FASSEL, 
R.W.FISHER, E.H.OLSON, J.E.POWELL, F.H.SPEDDING. 
US Atomic Energy Commission—Ames Laboratory, Iowa State 
Univ—Research and Development Report IS-1, July 1959 250 p. 
(Available from OTS, Washington, D.C. $4.00). Separation of 
Y from rare earth elements by ion exchange, preparation of 
YFs, and methods of reducing fluoride to metallic state 
discussed; chemical and spectrographic methods of analyzing 
Y for impurities described. 


Yttrium-Nickel System, B.J.BEAUDRY, A.H.DAANE. Met 
Soe of AIME—Trans v 218 n 5 Oct 1960 p 854-9. Results of 
investigation indicates following nine intermetallic compounds 
present: YsNi, YsNie, YNiz, YNis, Y2Nir, YNis, and YoNiiz 
which undergo peritectic decomposition, and YNi and YNis 
which melt congruently; there are eutectics at 34.8, 57.5 and 
93.3 at % Ni which melt at 805, 950, and 1285 C, respectively ; 
crystallographic data given for YNi, YNiz, YNis and Y2Nii7; 
terminal solid solubility is low. 


YTTRIUM TITANIUM ALLOYS. See Yttrium. 
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ZANTREL. See Textile Fibers—Synthetic. 
ZEFRAN. See Dyes and Dyeing—Mixed Fibers. 
ZEOLITES. See Adsorption; Petroleum Refining—Adsorption. 
ZERLON. See Plastics—Transparent. 
ZINC ALUMINUM ALLOYS 
See also Zine and Alloys. 


Properties and Structure of Zinc-Aluminum Alloys. Report 
on Work in Progress, G.A.YURKO, D.A.WHITAKER, J.G. 
PARR. Can Min & Met Bul v 53 n 581 Sept 1960 p 661-7. 
High purity alloys of zine with 25% to 50% aluminum 
prepared; mechanical properties of as-cast and heat-treated 
alloys have been related to constitution, determined by. X-ray 
diffraction and microscopic methods; investigations include 
effects of aging and of small nickel additions on properties 
of alloys. 

ZINC AND ALLOYS 


See also Aluminum Zine Alloys; Brass; Copper Zine Alloys ; 
Die Casting—Zinc; Electric Batteries ; Galvanized Metal; Mag- 
nesium Zine Aluminum Alloys; Mineral Industry and Re- 
sources ; Silver Zine Alloys; also all subject headings beginning 
with Zine. 


Lineinaya usadka splavoy tsinkovogo ugla sistem tsinkalyum- 
inii-med i tsink-alyuminiimagnii, A.ASSEMIONOV, I.A.ALEK- 
SAKHIN. Metallovedenie i Termicheskaya Obrabotka Metallov 
n 3 Mar 1959 p 48-51. Linear shrinkage of Zn-Al-Cu and Zn- 
Al-Mg alloys studied in Zn ‘‘corner” of ternary diagrams for 
possible use as type metals; special apparatus used for 
shrinkage measurements; 62 different alloy compositions 
studied and some negative results reported. 


Osservazioni preliminari sulla evidenziazione di difetti per 
ossidazione a bassa temperatura di superfici di frattura (0001) 
in monocristalli di zinco, P,SPINEDI, A.GARBRECHT. Metal- 
lurgia Italiana vy 52 n 7 July 1960 p 411-16. Preliminary 
observations concerning detection of defects by low tempera- 
ture oxidation of fracture surfaces (0001) in zine monocrystals ; 
their oxidation behavior; results obtained are illustrated by 
micrographs and discussed in relation to defective surface 
condition which existed prior to oxidation or was induced by 
plastic deformation. 


Vapor Pressure and Thermodynamic Properties of Zn-Zr and 
Zn-U Alloys, P.CHIOTTI, G.R.KILP. Met Soe of AIME—Trans 
v 218 n 1 Feb 1960 p 41-4. Standard free energy, enthalpy, 
and entropy of formation for compounds in Zn-U and Zn-Zr 
systems were determined from zine vapor pressure data; 
relations for zinc vapor pressure and free energy as function 
of temperature are presented. 


Wlasnosci termodynamiczne roztworow cieklych cyna-cynk, 
M.PTAK. Archiwum Hutnictwa v 5 n 2 1960 p 169-94. Thermo- 
dynamic properties of liquid zine-tin solutions; divergence 
from regular solutions is demonstrated by change of molar 
heat of formation as related to temperature; emf measure- 
ments on 19 alloy compositions in range of 700 to 950 K; 
results indicate that for constant composition, curved line 
relationship exists between emf and temperature; it is con- 
cluded that molecular heat of solution as well as change of 
residual molecular entropy of Zn are functions of temperature. 
22 refs. 


Corrosion. See also Metals Corrosion; Metals Corrosion—Test- 
ing. 

Beitrag zur Systematik der Korrosion der Metalle im Erd- 
reich—4. Zink, T.MARKOVIC, F.ABDAFFY, Z.JOVICIC. 
Werkstoffe u Korrosion v 11 n 5 May 1960 p 269-71. Contribu- 
tion to systematics of underground corrosion of metals, 
dealing with zinc; discussion of mechanism of soil corrosion 
of zine based on own laboratory experiments and on field 


tests by others; effects of degree of water saturation of soil 
and of aeration. 


Corrosion of Zine, F.G.STICKLAND. J Applied Chemistry 
v 10 pt 4 Apr 1960 p 155-71. Corrosion of zine in circum- 
stances closely simulating those existing in dry primary cell 
during storage has been examined with special reference to 
effect of ionic impurities; cobalt and nickel are extremely 
harmful; mercury exerts protective influence; for reasonable 
protection, entire zine surface must be amalgamated, either 
before or at introduction of zine to electrolyte. 


Die Korrosion von Zink durch neuzeitliche Waschmittel, H. 
STUEPEL, F.KOCH. Werkstoffe u Korrosion vy 11 n 1 Jan 
1960 p 33-9. Corrosion of zine by modern soaps and detergents ; 
description of specially developed testing method; among 
factors investigated are hardness of water (Ca-ions vs Mg- 
ions) ; hardwater soap vs detergents; effects of inhibitors and 
of constituents of different cleansers, singly and in combina- 


tion; most corrosive combination tested was that of perborate 
with polyphosphates. 


Korrosion von Zink in NaCl-Loesungen, J.SEDZIMIR, M. 
GMYTRYK. Werkstoffe u Korrosion y 11 n 7 July 1960 p 


Z, 


ZINC AND ALLOYS—Continued 


410-16; see also Archiwum Hutnictwa v 5 n 1 1960 p 117-35. 
Corrosion of zine in sodium chloride solutions ; experimental 
investigation on 99.99% Zn in distilled water at 25 C with 
and without 30-200 NaCl per liter; amount of corroded metal 
was determined polarographically, at intervals, after 20-320 
min; formula for corrosion rate derived from results; effect 
of NaCl concentration explained on basis of hypothetical 
polarization curves. 27 refs. 
Creep. See also Zine Metallography. 


Dauerstandverhalten titanhaltiger Zinklegierungen, B. TRAUT- 
MANN. Metall v 14 n 8 Aug 1960 p 780-1. Creep behavior 
of titanium-bearing zine alloys; summary of present state of 
development of Zn-Ti alloys in United States and Germany, 
respectively. 

Dauerstandverhalten von Zink mit Legierungsspuren, F. 
ERDMANN-JESNITZER, W.BERNHARDT, H.FOERSTER. 
Metall v 14 n 2 Feb 1960 p 98-103. Creep behavior of zine 
containing traces of alloying elements; short time creep tests 
(hardness penetration rate) on zine with 0.03 at .-% Cu, Al, 
Cd, Hg, Li, or Mg showed that resistance to creep increased 
with difference of atom radium between zinc and alloying 
element (-4.1% for Cu, + 20% for Mg); micrographs support 
theoretical interpretation of results. 20 refs. 

Deformation. See Zine Metallography. 
Detergents Effects. See Zine and Alloys—Corrosion. 


Explosive Properties. See Metals and Alloys—Explosive Proper- 
ties. 


Extrusion. See Metals and Alloys—Extrusion. 
Fatigue. See Zine Metallography. 


Finishing. Immersion Plating on Zircaloy-2, L.R.KOHAN. Metal 
Finishing v 57 n 11 Nov 1959 p 68-73. Because electroplating 
could not be utilized, use of immersion plating to obtain 
uniform coating, easily controllable to desired specification of 
0.03 mil, was investigated at Armour Research Foundation ; 
pretreatment; copper immersion plating; iron, tin and nickel 
immersion plating ; good adhesion obtained; immersion plating 
may provide “‘strike’’ for subsequent electrodeposition on 
Zircaloy-2. 

Impurities. Determinazione dei coefficienti di ripartizione di 
alcune impurezze nello zinco etc, G.BARALIS, L.FABROVICH. 
Metallurgia Italiana v 52 n 2 Feb 1960 p 63-72. Determining 
coefficients of distribution of some impurities in zine during 
refining by zone melting; redistribution of lead and cadmium 
impurities determined under different test conditions; value 
of distribution constants corresponding to results obtained has 
been calculated and compared with constants corresponding to 
conditions of equilibrium obtained from constitution diagrams. 

Mechanical Properties. See also Zine and Alloys—Creep. 


Charakterystyka Wysokowytrzymalosciowych stopow eynku 
Z manganem i miedzia, W.KAJOCH. Archiwum Hutnictwa 
v 5 n 3 1960 p 291-319. Strength characteristics of Zn base 
alloys containing Mn and Cu; precise tensile test by method 
of resistance tensometers determined elastic limit as 39% of 
ultimate tensile strength; longitudinal elastic modulus exceeds 
10,000 kg/m? and Poisson’s number is equal to 0.25; wear 
resistance comparison tests were performed on Amsler machine, 
both with and without lubrication, for Zn-Cu-Mn alloy, brass 
and zamak, and coefficient of friction established for all 3. 

Ueber die Walzwerkstoffe auf Feinzinkbasis und die Legie- 
rung ZnCulTi. E.PELZEL, H.SCHNEIDER. Metall v 14 n 8 
Aug 1960 p 782-4. Rolled products (sheet and strip) of high 
grade zine base alloys with special consideration of Zn-0.5 
Cu-0.1 uy alloy; comparison of mechanical and fabricating 
properties of Zn-Al and Zn-Cu alloys with those of Zn-Cu-Ti 
alloy. 


ZINC BLENDE. See Crystals; Lead Zine Deposits; Lead Zine 
Ore Treatment. 


ZINC CADMIUM ALLOYS. See Zine Metallography. 


ZINC COATING. See Galvanizing; Hardware—Manufacture; 
Metallizing ; Oil Field Equipment—Corrosion ; Protective Coat- 
ings. 


ZINC COPPER ALLOYS. See Zine and Alloys—Mechanical 
Properties ; Zine Metallography. 


ZINC DEPOSITS 


See also Copper Lead Zine Deposits; Copper Zine Deposits; 
Lead Zine Deposits; Zine Mines and Mining. 


Ore Deposits and Sedimentary Features, Jefferson City Mine 
Tennessee, D.L.KENDALL. Economic Geology v 56 nd Aug 
1960 p 985-1003, Ore bodies restricted to 150 ft of dolomitized 
limestone in Lower Ordovician formations are elongated and 
continuous with bedding but are irregular in detail; concen- 
tration and deposition from sea contemporaneous with sedi- 
mentation is suggested; later regeneration of deposit would 
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explain migration of mineralization into fractured fine grained 
dolomite. 


France. Les breches sedimentaires zinciferes du Sinemurien du 
Lot, P.LAUNEY, R.LEENHARDT. Societe Geologique de 
France—Bul Sec 7 v 1 n 5 Apr 1960 p 467-84. Zinc-bearing sedi- 
mentary breccia of Sinemurian of Lot; breccia formed due to 
sliding down submarine slope; intensity of associated minerali- 
zation increases with magnitude and volume of sliding. 

Sampling. See Ore Sampling. 

ZINC FOUNDRY PRACTICE 

See also Foundry Practice. 


Permanent Mold. Zine Permanent Mold Castings, H.K. 
BARTON. Precision Metal Molding v 18 n 9 Sept 1960 p 638-5. 
Survey of experience by Etablissements Mecal, Aubervilliers 
(Seine), France in development of metal handling techniques, 
mold design principles and mold operating methods which have 
enabled company to produce zine alloy permanent mold cast- 
ings that are almost as strong as die castings in same alloy. 


ZINC INDIUM ALLOYS. See Metallurgy—Physical Chemistry. 


ZINC MANGANESE ALLOYS. See Zine and Alloys—Mechan- 
ical Properties ; Zinc Metallography. 


ZINC METALLOGRAPHY 


See also Metallography; Zine and Alloys; Zine Zirconium 
Alloys. 


Crystallization from Dilute Metal Solutions, L.BENJAMIN, 
R.F.STRICKLAND-CONSTABLE. Acta Metallurgica v 8 n 6 
June 1960 p 362-72. Nucleation and crystal growth from solu- 
tions of zine in mercury studied; test amalgam formed one 
pole of concentration cell whose emf was used as continuous 
measure of concentration; nucleation in unstirred amalgams ; 
values for nucleation rates in amalgam stirred at 700 rpm 
were compared with static values in same amalgam and elec- 
trode; crystallization; seeding experiments; solution of zinc 
in saturated amalgams; anomalous emf values observed. 


Die plastische Verformung von Zinkeinkristallen, ASSEEGER, 
H.TRAEUBLE. Zeit fuer Metallkunde v 51 n 8 Aug 1960 
p 435-56. Plastic deformation of zinc single crystals at -195 
to +60 C; study by plotting of stress strain curves and sur- 
face examination with optical and electron microscopes; 
effects of temperature and crystal orientation on stress strain 
curve; effects of recovery and of temperature-cycling treat- 
ments; interpretation of results on basis of dislocation theory. 
44 refs. 


Dislocation Etch Pits in Zine Crystals, J.GEORGE. Philo- 
sophical Mag v 4 n 46 Oct 1959 p 1142-8. Experimental studies 
of etch pits at sites of dislocations on virgin surfaces of 
vapor grown zinc using Superoxol etch; star-shaped pits were 
observed on (0001) planes; closely spaced pits suggest low- 
angle tilt boundaries; evidence of spiral growth mechanism 
from Frank-Read source is presented. 


Effect of Stress upon Recovery and Effect of Negative Strain 
upon Yield Point of Zine Single Crystals, J.V.RINNOVATORE, 
N. BROWN. Met Soc of AIME—Trans v 218 n 5 Oct 1960 
p 777-81. Shear stress applied during recovery had no effect 
on amount of recovery if stress was less than instantaneous 
yield point irrespective of direction of stress; large applied 
stresses during recovery had marked effect, which depended 
on direction of stressing; single strain reversals at -72 C not 
only produced Bauschinger effect but also increased flow stress. 


Fatigue-Induced After-Effect in Zinc Single Crystals, A.H. 
MELEKA, G.B.DUNN. Inst Metals—J v 88 pt 9 May 1960 
p 407-10. Results of experiments show that after-effect can 
occur in zinc single crystals if fatigue stress is super-imposed ; 
in polycrystalline specimens also superimposed fatigue stress 
increases recovery of creep strain; results are explained by 
enhanced dislocation mobility due to fatigue stress; tests 
described throw further light on phenomenon of creep-strain 
recovery. 


Fenomeni di snervamento indotti nei laminati di zinco da 
aggiunte di cadmio, P.GONDI. Metallurgia Italiana v 52 n 4 
Apr 1960 p 152-68. Phenomena of yielding of rolled ZnCd 
alloy, in particular with 0.01% Cd; effects of time, aging 
temperature, load, rate of deformation, grain size, and pre- 
deformation ; possible interpretation of results offered, accord- 
ing to which yieldings are referred to deformations distributed 
along grain boundaries, on basis of theory of grain boundary 
creep or of more general theory of stationary creep. 22 refs. 


Microstrain in Zine Single Crystals, J.M.ROBERTS, N. 
BROWN. Met Soc of AIME—Trans v 218 n 3 June 1960 p 
454-63. Reversible strain associated with bowing of dislocations 
in network produced after small plastic strains, was measured 
and found to be about 2x10 in 99.994% Zn; hysteresis 
associated with bowing of network, is equivalent to frictional 
stress of about six psi; nonlinear strain measured upon 
unloading and found to vary with prior plastic strain; time 
dependent strain recovery observed at nearly zero stress. 


Stacking Faults in Zinc, AAFOURDEUX, A.BERGHEZAN, 
W.W.WEBB. J Applied Physics v 31 n 5 May 1960 p 918-20. 
Configurations of individual dislocations in zine have been 
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studied by electron transmission microscopy and by X-ray 
diffraction microscopy; phenomena observed are discussed. 


Studio sulle tessiture cristalline nei laminati de zinco, 
P.GONDI. Metallurgia Italiana vy 52 n 9 Sept 1960 p 601-6. 
In order to justify absence of twin crystals, attempt was 
made to explain textures of 99.99% rolled zine on basis of 
Orowan’s theory of neutral zone; negative result of tests and 
further observations on textures of rolled products from zine 
powder excluded this interpretation and confirmed theory of 
Schmid-Wassermann; absence of twins explained as conse- 
quence of recrystallization, simultaneous with or immediately 
after rolling. 20 refs. 


Wlasnosci mechaniezne i struktura stopow cynku z man- 
ganem i miedzia, W.KAJOCH. Archiwum Hutnictwa v 5 n 2 
1960 p 245-68. Structure and properties of alloys of zine con- 
taining manganese and copper; because of deficiency of avail- 
able Cu, investigation was undertaken to determine required 
upper limit of Cu in y phase brasses; epsilon phase also 
studied in alloys containing Mn and Cu, singly or in com- 
bination; metallographic investigation was performed and 
presence of y and epsilon phases was confirmed, consistent 
with valence electron/atom relationships established by Hume- 
Rothery. 


Zakonomernosti khrupkogo  razrusheniya monokristallov 
tsinka, L.S.BRYUKHANOVA, L.A.KACHANOVA, V.I.LIKHT- 
MAN. Fizika Tverdogo Tela v 1 n 9 Sept 1959 p 1448-56; see 
also English translation in Soviet Physics, Solid State v 1 n 9 
Mar 1960 p 1329-35. Principles of brittle destruction of single 
zine crystals; experiments at liquid N temperature and on 
brittling effect of mercury layers on zine wire. 17 refs. 

ZINC METALLURGY 
See also Metals Refining. 


Absorption of Zine Vapour in Molten Lead, N.A.WARNER. 
Chem Eng Science y 11 n 3 Noy 1959 p 161-82. Scrubbing of 
gases containing Zn vapor should be considered absorption 
rather than condensation; studies have shown that Zn vapor 
ean be continuously removed from gas phase by absorption 
in molten Pb, where gas and Pb temperatures are above Zn 
dew point of gas mixture; fundamental equation for analyzing 
absorption of Zn vapor in molten Pb has been derived, using 
additive diffusional resistance concepts. 


Construction and Operation of Vertical Retort Zine Plant, 
K.KUWAHARA. Min & Met Inst Japan—J v 76 n 865 July 
1960 p 475-84. To modernize zinc smelting operation vertical 
retort plant was constructed at Miike, Japan; plant features 
application of compression spring for retort binding, separate 
support of retort upper extension, and AMCO-Recuperator is 
installed separately from distillation furnace; average output 
of 1100 tons of metallic zinc per mo from 8 retorts with 97% 
elimination and 94% recovery has been maintained by firing 
at 1250 C. 


Die Aktivitaet von Natrium in geschmolzenen Natrium-Zink- 
Legierungen bei 600°, W.HAEUSLER. Zeit fuer Metallkunde 
v 51 n 2 Feb 1960 p 95-100. Activity of sodium in liquid 
sodium zine alloys at 600 C; description of calorimeter used in 
determining cooling curves of alloy components and of four 
alloys with 1-2.5% Na; mathematical evaluation of results 
and of literature data yields activity values that decrease from 
4.0 with 2.5% Na to 1.78x10~ for 1% Na. 


Die Reduktion von Zinkoxyd, M.STAMMLER. Metall v 14 
n 8 Aug 1960 p 796-8. Reduction of zine oxide in brass melting 
slag; oxide is reduced with carbon during refining of slag; 
gaseous zinc obtained at about 1200 C is cooled to 500—600 C 
in heat exchanger; recovery of metallic zine by condensation 
is about 70% of theoretical value. 


Study of Mechanism and Kinetics of Zine Sulphide Oxida- 
tion, A.LUPU, L.GRIGORIU, S.RADU. Revue Roumaine de 
Métallurgie v 4 n 2 1959 p 157-67. Thermodynamic study of 
zine sulphide roasting process, in order to determine develop- 
ment possibilities of reactions; experimental research con- 
ducted to clarify kinetics and mechanism of oxidation process. 
23 refs. (In German). 


Zine Blast Furnace Will Be Installed by Rhodesian Broken 
Hill. Min World v 22 n 3 Mar 1960 p 42-3. New smelting 
process consists of charging furnace with mixture of concen- 
trates and coke; gases are cooled by spray of molten lead 
whereby 90% of zinc vapor is condensed while lead is tapped 
at bottom; additional recovery is effected in zine compounds 
caught in condenser; furnace is air blown without oxygen 
enrichment; great changes will have to be made below crush- 
ing, heavy media separation and flotation milling units; re- 
covery of combined metals will use from 60 to 85%. 


Electrolytic. Elaboration du zine par voie électrolytique a partir 
d’une solution de chlorure et de sulfate de zinc, A.RIESEN- 
KAMPF. Revue de Métallurgie v 57 n 6 June 1960 p 542-3. 
Electrolytic production of zinc from aqueous solutions contain- 
ing zine chloride and zine sulphate; results of electrolytic 
treatment of zinc-bearing alkaline solutions occurring as by- 
product in production of cadmium; wet treatment of chlorine- 
contaminated zinc-bearing ashes obtained in smelting of elec- 
trolytic zine in induction furnaces. 
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Exchange Reactions Between Zinc and Its Ions, J.E.SAN- 
DOR. Canada. Dept Mines & Tech Surveys—Mines Branch— 
Research Report n R58 Oct 5 1959 27 p. Exchange reaction 
between zine metal and zine ions in solution was studied by 
means of radioactive zinc-65; polycrystalline zine and bi-crys- 
tals of zinc were used under conditions where radioactive ma- 
terial was incorporated either in solid or liquid phase; strain- 
free clean surfaces were obtained and autoradiographs taken ; 
exchange was found to take place in both directions, but reac- 
tion did not follow simple logarithmic law. 

Studies on Behavior of Floating Particles in Electrolyte 
during Electrodeposition of Zine—Pt 1, T.SURUOKA. Min 
& Met Inst Japan—J v 76 n 867 Sept 1960 p 633-8. Effects to 
cathode zinc of mixed particles with lead compounds and man- 
ganese dioxide dispersed in electrolyte. 

Studies on Behavior of Manganese in Electrodeposition of 
Zine, T.SURUOKA. Min & Met Inst Japan—J v 76 n 863 May 
1960 p 311-18. Some portion of manganese ion is oxidized 
to manganese dioxide at anode during electrolysis of zinc; 
there is more deposition in case of pure lead or lead-silver 
anode than in case of platinum anode; effect of deposition on 
current efficiencies is not great; deposit on anode becomes 
more coherent at higher temperatures and has little effect in 
reducing lead content in electrodeposited zinc. 


ZINC MINES AND MINING 
See also Lead Zinc Mines and Mining. 


Tennessee. New Jersey’s New Zinc Mine. Min World v 22 n 4 
Apr 1960 p 27-9. Flat Gap mine is in new district of eastern 
Tennessee; ore occurs in Knox dolomite of Ordovician age, and 
largely in lower 200 ft; ore body appears to have strong 
structural control, and has fractured and brecciated pattern ; 
pyrite and galena are also found along with sphalerite; ore 
body developed through inclined shaft and seven-compartment 
vertical shaft; mining is by system of room and pillars; flota- 
tion mill recovers 2000 tons of concentrate per day. 

Virginia. Bowers-Campbell Mine, L.G.HAYES. Min Eng v 12 n 
9 Sept 1960 p 997-1000. Orebody is mineralized breccia lens en- 
closed in Ordovician dolomites; deposit is 700 ft long, 100 ft 
wide and 475 ft thick; sphalerite occurs in crystals and as 
stringers in breccia cement; size and shape of deposit makes 
modified room-and-pillar mining feasible; inclined adit provides 
access and haulage; ore is trucked to mill direct from stope; 
mill operates 24 hr/day and processes 750 tpd. 


Unusual Corkscrew Adit Develops Zine Mine to 700 Foot 
Depth. Min World v 22 n 6 July 1960 p 36-8. Mining opera- 
tion employs 10% inclined spiral adit with levels stacked 
one above other in series of inside and reverse loops; ground- 
rock is hard and presents no caving problem; low cost mining 
by modified open stoping-shrinkage stoping method proved 
effective; efficient use of equipment yields average of 750 tpd 
for 28 men in mines and mill. 

ZINC ORE ROASTING. See Zine Metallurgy. 
ZINC ORE TREATMENT .... 


See also Copper Lead Zine Ore Treatment; Lead Zinc Ore 
Treatment; Ore Treatment; Zine Mines and Mining. 


Die Foerder- und Bunkereinrichtungen der Zentral-Aufberei- 
tung am Antonischacht in Bleiberg-Kreuth, S.MONSBERGER. 
Aufbereitungs-Technik v 1 n 5 May 1960 p 226-32. Conveyor 
and bin arrangements of central dressing plant of Antoni 
Mine at Bleiberg-Kreuth; output of wet mill concentration, 
which includes crushing, classifying and jig-grading, is 35 tph 
of raw ore; output of precrushing plant is 25 tph from tailings 
of raw ore; stirring flotation is carried on in three systems 
in parallel series with capacity of 500 tpd; separate treatment 
of different raw ores gives improved results. 


See Ore Treatment—Flotation. 
Leaching. See Ore Treatment—Leaching. 
ZINC OXIDE. 

ZINC PLATING 


See also Electroplating; Hardware—Manufacture; 
Protective Coatings. 


Analysis of Cyanide Zinc Baths, ALSSALKA. Metal Finishing 
v 58 n 56 May 1960 p 59-60. Method for rapid determination 
of metal and total cyanide in same solution described; method 
will give accurately ratio between cyanide and zinc, as well 
as total concentrations of each constituent. 


Zine Plating of Steel Shell Cases, H.J.BACHE, R.F.C.ROB- 
INSON. Metal Finishing J v 6 n 67 July 1960 p 265-72. 
Details of practice for plating internally and externally; steps 
in process sequence for automatic plant; compdsition of dull 
zine solution used; design of suitable plating racks considered 
as major problem associated with internal cleaning, pickling 
and plating of shell cases in automatic plant; anode material. 


Testing. See Electroplated Products—Testing. 


ZINC REFINING. See Steam Power Plants—Industrial Plants ; 
Zine and Alloys—Impurities. 


ZINC SMELTING. See Lead Smelting; Zine Metallurgy. 


Flotation. 


See Rubber Compounds and Compounding. 


Steel— 


ZINC SULPHIDE. See Crystals—Growing ; Luminescence and 
Luminescent Materials; Semiconductors—Zine Sulphide. 

ZINC TIN ALLOYS. See Metals and Alloys—Molten. 

ZINC TITANIUM ALLOYS. See Zinc and Alloys—Creep. 

ZINC URANIUM ALLOYS. See Zine and Alloys. 

ZINC ZIRCONIUM ALLOYS 

See also Zine and Alloys. 

Zine-Zirconium System, P.CHIOTTI, G.R.KILP. Met Soc of 
AIME—Trans v 215 n 6 Dee 1959 p 892-8. In establishing 
Zn-Zr system, five compounds corresponding to stoichiometric 
formulas ZrZn, ZrZn2, ZrZns, ZrZno, and ZrZnis were observed ; 
all these compounds, with exception of ZrZne, undergo 
peritectic reactions; temperature at which zine vapor pressure 
is 1 atm for series of alloys was determined from vapor 
pressure measurements; data obtained are summarized in 
construction of 1-atm-pressure phase diagram and phase 
diagram corresponding to pressure of less than 10 atm. 

ZIPPERS 

Trip Through a Zipper Plant, S.M.PARKHILL. Compressed 
Air Mag v 65 n 7 July 1960 p 8-14. Manufacture of Crown 
Fastener zippers made by die casting process instead of 
prevalent stamping methods; casting machines are operated by 
compressed air and zine alloy used is melted by gas-air heat; 
sizing, joining, and enameling operations. 


ZIRCON. See Geochemistry—Hafnium and Zirconium; Glazes ; 
Mineral Industry and Resources; Ore Treatment; Titanium Ore 
Treatment. 


ZIRCONIUM AND ALLOYS 


See also Metals, Rare and Minor; Metals and Alloys; Nu- 
clear Reactors—Materials; Titanium and Alloys; Uranium 
Zirconium Alloys; Zine Zirconium Alloys; also all subject 
headings beginning with Zirconium. 


Daempfung und Schubmodul von Zirkonium und Zirkonium- 
Wasserstoff-Legierungen, K.BUNGARDT, H.PREISENDANZ. 
Zeit fuer Metallkunde v 51 n 5 May 1960 p 280-9. Determina- 
tion of damping capacity and shear modulus of zirconium and 
zirconium hydrogen alloys as function of temperature and 
heat treatment (grain size); Zr had damping maxima at 860 
and between 500 and 600 C, Zr-He2 alloys at between 500 and 
on and at 230, 5, and —45 C; interpretation of results. 21 
refs. 


Evaluating One-Half Million Pounds of Zirconium Sponge, 
M.D.CARVER, H.KATO. US Bur Mines—Report Investiga- 
tions 5696 1960 14 p. Sponge blending, types of sponge, and 
method of blending and sampling for analysis; ingot evalua- 
tion procedure, including accumulated evaluation data on 259 
blends of sponge; ingot evaluation consisted of cutting and 
surfacing, etching of surface, examination of structure, and 
determination of hardness. 


Zirconium Production Hits Peak As Reactor Needs Ascend, 
J.R.DRIEAR. Iron Age v 186 n 12 Sept 22 1960 p 107-8. Con- 
tinued demands for Zr have generated high production meth- 
ods which have taken it from rare metal realm; extensive 
use of Zr in nuclear reactor field where it serves as fuel ele- 
ment placa material has in turn led to new processing 
methods. 


Analysis. See also Metals Analysis. 


Dosage de l’oxygéne dans le zirconium et les zircaloys par 
spectrographie d’émission en atmosphére d’argon, J.ARTAUD, 
C.BERTHELOT. Mémoires Scientifiques de la Revue de Métal- 
lurgie v 57 n 5 May 1960 p 338-44. Determination of oxygen in 
zirconium and zircalloys by emission spectrography in argon 
atmosphere ; description of principles of method and apparatus ; 
results of determinations of 250-2750 ppm of oxygen com- 
pared with chemical analysis. 


Methods for Analysis of Zirconium and its Alloys, S. 
HASHIMOTO, S.KATO. Sumitomo Light Metal Tech Reports 
v 1n 2 Apr 1960 p 24-39. Review of procedures for quantita- 
tive determination of Sn, Fe, Cr, Ni, Si, V and N in Zr and its 
alloys. 21 refs. (In Japanese with brief English abstract). 

Corrosion. See also Nuclear Reactors—Corrosion; Zirconium 
and Alloys—Hydrogen Content. 


Autoclave Testing of Zirconium Alloys, O.FLINT. Corrosion 
v 16 n 5 May 1960 p 99-102. Tests on British Zircaloy-2 re- 
ported ; nitrogen contents up to 220 ppm can be tolerated with- 
out acceleration of attack; mechanical polishing or conven- 
tional nitric-hydrofluorie acid pickle, as pre-treatments prior 
to testing, appear to be equally efficient in minimizing corro- 
sion effects ; welding does not impair corrosion resistance, 
provided weld is “‘bright’’ as made and surface polished; speci- 
mens, corroded beyond transition point, were cleaned and 
retested to demonstrate effect of specimen history on process. 


_Contribution a l'étude de la corrosion du zirconium et du 
zircaloy-2_ etc, H.CORIOU, J.GAUDUCHAU, L.GRALL, J. 
HURE, M.PELRAS. Mémoire Scientifiques de la Revue de 
Métallurgie v 57 n 7 July 1960 p 511-18 (discussion) 518-19. 
Study of corrosion of zirconium and zircaloy-2 in steam super- 
heated to 400 C (105 kg/cm?) ; weight increase vs time deter- 
minations on sheet and tube; microscopic examination of cor- 
rosion products; corrosion of zirealoy was found to be divided 
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into three stages ; this indicates transition zone, rather than 
transition point, in corrosion behavior reported by others. 


Corrosion Testing of Two Zirconium Alloys, S.KASS. Cor- 
rosion v 16 n 2 Feb 1960 p 137-43. External factors influenc- 
ing high temperature water and steam corrosion properties 
of two zirconium alloys investigated; these studies coupled 
with extensive corrosion testing of samples and reactor com- 
ponents have shown that surface preparation and manner in 
which corrosion test is performed, greatly influence corrosion 
behavior; cleaning, pickling, and rinsing of metal surfaces, 
autoclave preparation, operation and cleanliness are described ; 
proper fixturing for pickling and pressurized water testing. 


Die Beeinflussung der Heisswasserkorrosion des Zirkoniums 
durch Palladium, H.W.SCHLEICHER. Zeit fuer Metallkunde v 
50 n 12 Dec 1959 p 687-90. Effect of palladium on hot water 
corrosion of zirconium; weight increase determinations on Zr 
and Zr-Sn alloys with up to 5% Pd in water at 480 C and 
200 atm, steam at 400 C and normal pressure, concentrated 
HCl at room temperature, and air at 500-800 C; discussion of 
possible mechanism of protection of Zr in hot water by addi- 
tion of 0.1-0.8% Pd. 


High Temperature-High Pressure Corrosion of Zirconium in 
Hydrochloric Acid, W.E.KUHN. Corrosion v 16 n 3 Mar 1960 p 
118-26. Experimental data obtained from tests were correlated 
with studies of corrosion products, surface films, metallurgical 
structure and chemical composition of substrate; role of 
hydrogen; corrosion mechanism controlled by initial reaction 
up to transition point; intergranular corrosion of alpha- 
annealed zirconium; much improved corrosion resistance to 
HCl may be expected with higher purity metal. 20 refs. 


Influence du carbone et da sa repartition sur la corrosion du 
zirconium par l’eau a 315 C, M.CORIOU, J.GAUDUCHAU, L. 
GRALL, J.HURE. Memoires Scientifiques de la Revue de Metal- 
lurgie v 56 n 7 Dec 1959 p 693-708. Effect of carbon and of its 
distribution on corrosion of zirconium in water at 315 C; 
micrographic examination shows that carbon contamination 
(0.11-0.15%) increases corrosion of zirconium; with equal 
amounts present, corrosion decreases with more homogeneous 
distribution and decreasing size of carbide constituent. 


Kinetics of Corrosion of Low-Hafnium Zirconium in Aqueous 
Sulfuric Acid Solutions, T.SMITH. Electrochem Soc—J v 107 
n 2 Feb 1960 p 82-6. Corrosion was detected by measuring con- 
centration of zirconium in solution with radioactive tracer, 
Zr® ; corrosion rate is first order with respect to undissociated 
sulphuric acid over concentration range 0.2-9M, ‘“‘undissociated 
sulphuric acid,” 31.4 to 81.1% H2SOs by weight; equation given 
relating corrosion rate and concentration of undissociated sul- 
phurice acid at 44 C and with pre-etching; discussion of pos- 
sible mechanisms given. 


Les mécanismes et les lois d’oxydation du zirconium 4 haute 
témperature, G.SAINFORT. Mémoires Scientifiques de la 
Revue de Métallurgie v 56 n 7 Dec 1959 p 704-12. Mechanisms 
of high temperature oxidation of zirconium ; experimental study 
of two phases of corrosion: formation of oxide layer and 
growth and internal corrosion; results show that reactions 
governing both phases at 770 and 885 C differ from those ob- 
served at 985 C. 


Oxidation and Corrosion of Zirconium and its Alloys, B.COX. 
Corrosion v 16 n 4, 8 Apr 1960 p 124-8, Aug p 86-90. Apr: 
Breakdown of oxide films formed on carbon melted zirconium 
and Zircaloy-2 has been studied using optical and electron 
microscopes; nature of breakaway process is illustrated and 
explanation offered for effect of tin, iron, chromium, and 
nickel alloying additions on corrosion resistance of zirconium. 
Aug: In contrast to mode of breakdown in Zircaloy-2 and 
carbon melted zirconium, oxide film on are melted zirconium 
corroded in steam or water at 300 C fails initially as result of 
more rapid oxidation along grain boundaries ; stresses set up in 
oxide film by this preferential attack along grain boundaries 
cause cracking of film parallel to grain boundaries, subsequent 
failure within grains causes final disintegration of oriented 
protective oxide and its replacement by loose coating of un- 
oriented ZrO2z. 


Deformation. See Zirconium Metallozraphy. 
Diffusion. See also Zirconium and Alloys—Hydrogen Content. 


Study of Self-Diffusion in Zirconium and its Alloys with Tin, 
V.S.LYASHENKO, V.N.BYKOV, L.V.PAVLINOV. Physics of 
Metals & Metallography v 8 n 3 1959 p 40-6. English transla- 
tion of article indexed in Engineering Index 1959 p 1531 from 
Fizika Metallov i Metallovedenie Sept 1959. 


Extrusion. See Metals and Alloys—Extrusion. 
Finishing. See also Metals Finishing. 


Immersion Plating on Zircaloy-2, L.R.KOHAN. Metal Indus- 
try v 95 n 20 Dec 25 1959 p 451-3. Various immersion plat- 
ing baths for plating copper, iron, tin and nickel on Zircaloy-2, 
involving hydrofluoric acid, were formulated by Westinghouse 
Atomic Power Division, and evaluation work continued at 
Armour Research Foundation; results of investigations de- 
scribed; deposition of other metals is also possible. 


ZIRCONIUM AND ALLOYS—Continued 


Hafnium Content. See Hafnium; Zirconium and Alloys—Corro- 
sion. 


Hydrogen Content. See also Zirconium Metallography. 


Diffusion and Solubility of Hydrogen in Alpha-Phase of 
Zircaloy-2, ASSAWATZKY. J Nuclear Matls v 2 n 1 Mar 1960 
p 62-8. Diffusion of Hz in a-phase of Zircaloy-2 was measured 
in temperature range 260 to 560 C using gradient technique; 
diffusion coefficient found was D-2.17x10-? exp (—8380/RT) 
em?/sec ; terminal solid solubility of Hz in Zircaloy-2 was deter- 
mined in temperature range 260 to 650 C using modification of 
gradient technique; solubility is Co-8.50x10* exp (—7600/RT) 
ppm He: by weight. 

Hydrogen Absorption by Nickel Enriched Zircaloy-2, W. 
YENISCAVICH, R.A.WOLFE, R.M.LIEBERMAN. J. Nuclear 
Matls vin 3 Oct 1959 p 271-80. Specimens of Zircaloy-2 with 
varying nickel contents were exposed to autoclave corrosion, 
and simultaneous corrosion and reaction irradiation in hot 
water loop; increasing nickel content of Zircaloy-2 (0.05 wt % 
Ni) to 0.75 wt % nickel caused gross increase in hydrogen 
absorbtivity, which resulted in embrittlement and severe loss 
of mechanical strength. 


Irradiation. See Zirconium and Alloys—Hydrogen Content; Zir- 
conium and Alloys—Mechanical Properties. 


Machining. See also Metals Cutting. 


How to Machine Zirconium Alloys, A.O.SCHMIDT, J.R. 
ROUBIK. Tool Engr v 43 n 5 Nov 1959 p 87-9. Tests showed 
that Zircoloy No. 2 can be machined with tools used for 
machining high strength aluminum alloys; material is much 
easier to machine than some titanium alloys; most effective 
means of preventing fires in shop are sharp unhoned tools, 
elimination of chips, avoidance of very fine chips in cut and 
frequent resharpening of tools; sharp positive rake angle 
tools required when machining thin workpieces. 

Mechanical Properties. See also Zirconium Metallography. 


Effect of Neutron Irradiation on Tensile Properties of 
Zircaloy-2, L.M.HOWE, W.R.THOMAS. J Nuclear Matls v 2 n 
38 Sept 1960 p 248-60. Specimens of annealed, 13.1% cold- 
worked, and tempered 25.5% cold-worked Zircaloy-2 were 
irradiated at 220 and 280 C with integrated fast-neutron fluxes 
of 3.6x1019 n/cm? and 2.7x102° n/cm? respectively; tensile 
tests at room temperature and 280 C showed that considerable 
hardening had occurred, characterized by increase in propor- 
tional limit, yield stress, and ultimate tensile strength, and 
decrease in total per cent elongation. 14 refs. 


Scrap. Recycling Zircaloy Scrap, B.F.RUBIN, R.F.GESSNER. 
Metal Progress v 77 n 4 Apr 1960 p 97-100. Large quantities of 
scrap metal generated in processing zirconium sponge for reac- 
tor components ; to conserve material and to reduce costs, solid 
scrap and ingot conditioning chips can be treated and re- 
melted; how it is done. 


Testing. Investigation of Extraneous White Spots on Zirconium- 
Alloy Radiographs, W.D.KIEHLE, R.E.TURNER, G.M.COR- 
NEY. Nondestructive Testing v 17 n 6 Nov-Dec 1959 p 356-8, 
862. Results of study to investigate cause of these artifacts 
which while of prime importance to those radiographing zir- 
conium alloy products for tungsten inclusions, may also apply 
to other fields of industrial radiography ; mechanism of produc- 
tion of white spots by light materials between screen and film; 
two methods of eliminating white spots resembling heavy- 
element inclusions. 


Welding. See Welding, Electric Resistance—Zirconium. 
ZIRCONIUM COLUMBIUM ALLOYS 


Oxidation of Zirconium-Columbium Alloys in Oxygen at 525 
to 1090 C, O.ZMESKAL, M.L.BREY. Am Soc Metals—Preprint 
n 207 for meeting Oct 17-21 1960 17 p. Oxidation rates of 
alloys over entire range of composition measured at 525 to 
1090 C; when possible, compositions of resulting oxides were 
estimated from their X-ray diffraction patterns; oxygen pres- 
sures were restricted to 100 or 200 mm in most rate determina- 
tions because of requirements of volumetric procedure which 
was followed. 


ZIRCONIUM COMPOUNDS. See Zirconium Metallurgy. 


ZIRCONIUM FOUNDRY PRACTICE. See Titanium Foundry 
Practice. 


ZIRCONIUM METALLOGRAPHY 
See also Metallography. 


Ammonium Bifluoride—Superior Etchant for Zirealoy, R.B. 
FLANDERS, R.A.BREED, B.WESSLING. Nucleonics v 18 n 6 
June 1960 p 126-7. NH:HF2 found superior to more hazardous 
liquid HF for etching baths used to prepare surfaces of zir- 
caloy clad fuels for corrosion testing ; supporting experimental 
findings are briefly described. 

Beta Decomposition in Zr-U-O Alloys, D.L.DOUGLASS. Met 
Soe of AIME—Trans v 218 n 2 Apr 1960 p 2387-42. Beta decom- 
position of Zr-U-O alloys was studied during interrupted 
quench from a-8 region; decomposition was more rapid than 
in binary Zr-U alloys of same uranium content or of equivalent 
B composition; rapid transformation ascribed to presence of 
primary a phase which provided nucleation sites and permitted 
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preferential partitioning of oxygen to a phase and of uranium 
to B phase. 

Critical Recrystallization of Zirconium, J.C.BOKROS. Met 
Soe of AIME—Trans vy 218 n 2 Apr 1960 p 351-3. Zirconium 
strained critical amount will experience critical recrystalliza- 
tion above 950 F; large grain size thus formed can result in 
reduction in fatigue life by factor of 2 to factor of 9 at high 
and low temperatures; critical strains for zirconium vary from 
15% at 900 F to about 2% at 1125 F, while those for zircaloy 
Ill vary from 15% at 1050 F to 5% at 1200 F; Zircaloy I 
experiences no critical recrystallization up to 1200 F. 

Deformation Modes of Zirconium at 77, 575, and 1075 K, 
E.J.RAPPERPORT, C.S.HARTLEY. Met Soc of AIME—Trans 
vy 218 n 5 Oct 1960 p 869-77. Only slip system observed in de- 
formed zirconium crystals was (1010) [1210] with critical re- 
solved shear stress in tension of 1.0 kg/sq mm at 77 K, 0.2 
kg/sq mm at 575 K, and 0.02 kg/sq mm at 1075 K; active twin 
planes were {1012}, 41121}, {1122}, and {1123} with varying 
temperature dependence; detailed analysis for slip direction 
using Laue spot asterism is given. 22 refs. 


Diagramma sostoyaniya sistemy tsirkonii-renii, E.M.SAVIT- 
SKII, M.A.TYLKINA, I.A.TSYGANOVA. Atomnaya Energiya 
vy 7 n 3 Sept 1959 p 231-5. Phase diagram of Zr-Re system ; 
results of study by X-ray diffraction, microscopic methods and 
by melting point, hardness and microhardness determination. 


Emissivita dello zirconio e dell’ossido di zirconio, G.PARO- 
LINI. Termotecnica v 13 n 9 Sept 1959 p 411-18. Emissivity of 
zirconium and zirconium dioxide; measurement of normal and 
angular emissivity of metallic zirconium and zirconium dioxide 
in vacuum at 100 C; design of testing apparatus and prepara- 
tion of 50x50x1 mm samples; ten samples with oxidized films 
of thickness from 0.30 to 5.55 u tested; discussion of results in 
relation to previous energy spectra obtained under higher 
temperatures, 


Etude dilatométrique du systéme zirconium-hydrogéne, L. 
ESPAGNO, P.AZOU, P.BASTIEN. Memoires Scientifiques de 
la Revue de Metallurgie v 57 n 4 Apr 1960 p 254-9 (discussion) 
260. Dilatometric study of zirconium hydrogen system; experi- 
mental data, principally on eutectoid transformation and 
limits of alpha and delta regions, are superimposed on exist- 
ing diagram; some data were confirmed by X-ray study. 


Etude métallographique des alliages zirconium-hydrogéne, D. 
WHITWHAM. Mémoires Scientifiques de la Revue de Métal- 
lurgie v 57 n 1 Jan 1960 p 1-15. Metallographie study of 
zirconium hydrogen alloys (to 65 at.% Hz); results place 
eutectoid transformation B>a- delta at 36 plus or minus 2 
at.-% Hz; cubic delta transforms into tetragonal epsilon by 
pseudomartensitic reaction ; metastable y’ and two mechanisms 
of delta formation were observed; determination of mechanical 
properties confirms embrittlement of Zr by hydrogen. 23 refs. 


Habit Plane of Hydride Precipitation in Zirconium and 
Zirconium-Uranium, F.W.KUNZ, A.E.BIBB. Met Soc of 
AIME—tTrans v 218 n 1 Feb 1960 p 138-5, (discussion) n 6 
Dec p 1125. Investigation to determine crystallographic planes 
of Zr and Zr-l1 wt pet U matrices upon which zirconium hy- 
dride will precipitate; different effect of hydride on mechanical 
properties of zirconium at high and low strain rates explained 
in terms of deformation mechanism and habit planes of hy- 
dride, 

Konstitution von Zirkonium-Palladium-Legierungen, K.AN- 
DERKO. Zeit fuer Metallkunde v 50 n 12 Dec 1959 p 681-6. 
Constitution of zirconium palladium alloys; construction of 
diagram to 50 at.-% Pd from thermal, microscopic, resis- 
tometric, and X-ray data; compounds ZrzPd, ZrPd, ZrPde, and 
ZrPds were observed; solubility of Pd in a-Zr is below 0.1 
at.-%, in B-Zr 11.5 at.-% max; metastable omega phase occurs 
as intermediate phase when f-Zr decomposes. 


Omega-Phase in Zirconium Base Alloys, B.A.HATT, J.A. 
ROBERTS. Acta Metallurgica v 8 n 8 Aug 1960 p 575-84, 
Omega-phase found to be truly hexagonal with c/a = 0.622; 
orientation relationships with respect to parent S-phase; inter- 
pretation of X-ray data from high solute content alloys 
quenched from f-phase indicates that omega formed during 
quenching is heavily faulted; omega structure in this state is 
designated diffuse omega; model for beta-omega transforma- 


ZIRCONIUM METALLOGRAPHY—Continued 
tion which satisfactorily accounts for observed diffraction ef- 
fects is developed. 

Prispevek k metalografii zirkonia a titanu, F.PLZAK. Hut- 
nicke Listy v 14 n 7 July 1959 p 580-3. Contribution to metal- 
lography of zirconium and titanium; extraordinary behavior 
of Zr structure makes metallographic preparation difficult ; 
development of new methods of chemical polishing and etching 
using HNOs-HF-H20 solutions overcome difficulties; use of 
H2Oo-HF-H2O solution in preparation of Ti proven satisfac- 
tory ; comparison photomicrographs. 

Sur la conductibilité électrique A basse temperature du zir- 
conium de zone fondue, L.RENUCCI, J.P.LANGERON, P. 
LEHR. Acad des Sciences—Comptes Rendus v 249 n 13 Sept 28 
1959 p 1113-15. Electric conductivity at low temperature of 
zone melted zirconium; temperature of  recrystallization 
lowered below 180 C for zirconium purified by zone melting 
method; importance of purity during recrystallization of a 
phase shown. 

Zirconium-Dysprosium Equilibrium Diagram, J.CROENI, 
C.E.ARMANTROUT, H.KATO. US Bur Mines—Report Inves- 
tigations n 5688 1960 12 p. Zirconium-dysprosium system was 
investigated by melting point, thermal analysis, resistivity, 
X-ray and metallographic methods; results indicate single 
eutectic system with peritectoid reaction occurring at 890 C; 
eutectic composition is located at 70% dysprosium; although 
zirconium rich alloys exhibit increase in hardness, they can be 
cold worked extensively ; these alloys also appear adaptable to 
solution heat treatment. 


Specimen Preparation. See Polishing—Electrolytic. 
ZIRCONIUM METALLURGY 


See also Metallurgy; Metals Melting; Metals Refining; Nu- 
clear Reactors—Moderators; Zirconium and Alloys. 


Extraction and Separation of Zirconium and Hafnium by 
Means of Liquid Anionic Exchangers in Hydrochloric Acid 
Medium, E.CERRAI, C.TESTA. Energia Nucleare v 6 n 11, 12 
Nov 1959 p 707-16, Dee p 768-80. Nov: Some long-chain 
primary, secondary and tertiary amines were applied to extrac- 
tion and separation of zirconium and hafnium from solutions 
containing various concentrations of hydrochloric acid; effect 
of temperature on extraction and separation factor also in- 
vestigated; extraction is lower at lower temperatures but 
separation factor is higher; almost all investigated products 
gave good extraction of two elements. Dec: Extraction be- 
havior of tri-n-octylamine (TONA) investigated for Zr and Hf, 
and separation factors determined for many conditions; effects 
investigated were: HCl molarity, type of amine diluent, Zr and 
Hf concentration, amine concentration and amount, contact 
time, temperature, chloride ion concentration, and addition of 
acids such as H2SOs, HClOu, CHsCOOH and HNOs. 

Studies on Extraction of Zirconium Dioxide from Travan- 
core Zircon, P.B.CHAKRAVARTI. J Mines, Metals & Fuels v 
7 n 11, 12 Nov 1959 p 1-8, Dee p 15-28, 35. Reaction between 
potassium silicofluoride and zircon was studied under varying 
conditions of time, temperature, ratio of sand of flux and 
fineness of sand; optimum conditions for extraction of zirco- 
nium as potassium fluozirconate were determined and recovery 
of 94% (as zirconium dioxide) was obtained; electrolysis of 
aqueous extract containing potassium fluozirconate and prep- 
aration of zirconium dioxide. 

ZIRCONIUM ORE TREATMENT. See Ore Treatment. 

ZIRCONIUM PALLADIUM ALLOYS. See Zirconium Metal- 
lography. 

AIR Ce EM REFINING. See Metals Refining; Zirconium Met- 
allurgy. 

ERCONIN RHENIUM ALLOYS. See Zirconium Metallogra- 
phy. 

ZIRCONIUM SPONGE. See Zirconium and Alloys; Zireonium 
and Alloys—Scrap. 

ZIRCONIUM URANIUM ALLOYS. See Uranium Zirconium 
Alloys; Zirconium Metallography. 

ZONE REFINING. See Crystals—Growing; Electric Heating— 
Induction ; Iron and Steel Metallurgy; Metals Refining; Silicon 
—Refining. 

ZONING. See City Planning—Zoning. 
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